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The conducted analysis showed that the existing "domestic" scheme of
implementation of projects in the educational sphere, even in the initial phase in
which it is manifested now, does not quite meet the requirements of today. Thus, in
the traditional organization of project management, their essence is an internal
attribute of the management system, an attribute that is not isolated from the general
scheme of analysis, planning, implementation, but is included as an element in this
general scheme.

This leads to a fragmentation of management actions, an increase in the
number of interactions between participants in projects, the existence of different
concepts, approaches, principles, methods, and regulations of management in the
context of various projects, which in turn leads to increased costs and time for the
implementation of individual projects, and inefficiency in their management.

It is possible to eliminate these shortcomings through the creation of a
management system for projects implemented in the educational sphere. In this case,
based on a unified organization, methodology and technology, it is possible to
standardize approaches and minimize the cost of managing individual projects.

To create such a system, it is necessary to identify common and characteristic
features of the projects and, based on their specifics, develop scientific and
methodological foundations for project management in the educational sphere. At the
same time, we will take into account the fact that educational, scientific, and
methodological projects are not all the projects implemented in the educational
sphere. There are also projects that are implemented in the management system of
each organization of the educational sphere. Their specific features should also be
taken into account when creating scientific and methodological foundations of project
management in the educational sphere.

It is proposed to use the vector approach to build a project management system
of educational environments [1-2]. The set of changes, which is the essence of any
project, is represented by a set of vectors in some space. This space is called a
project-vector space (Fig. 1).

Definition 1: Project-vector space (PVS) is a space formed by a system of
coordinates defining the possible construction of organizational, methodological,
technological, and product components of projects implemented in educational
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environments.

educational
environment 1

educational
environment 3

P;- 0 J'.ec { educational
environment 2

Fig. 1. Graphical representation of the vector paradigm in the methodology of project
management of educational environments

Definition 2: Formative attributes of project-vector space — coordinates
(space-forming category) and its filling.

Implementation of a project is a movement in the project-vector space. Project-
vector space does not contain vacuum (emptiness). Let us make an analogy with
physical space. Our usual measurements are height, width, length and time.

The dimensions of project-vector space depend on the orientation of the project
management system (which categories should be managed) and these dimensions will
be proposed in the methodology of project-vector management. But one dimension
coincides with physical space — it is time!

Definition _3: The dimensions of project-vector space are axes of
coordinates, each reflecting one evaluation category in the project management
system (e.g., project timing, or organizational structure).

Formally, the project-vector space can be represented by the product
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=Ny xNyx..xNjx..xN,
where:

N — dimension of project-vector space,

Q — project-vector space.

The filling of the "Universe” forms substance, energy and information. The
analogue of the energy of physical space in the project-vector space is money, and
information is its main attribute. The analogue of substance is the objects and
subjects of the projects that form the project-vector environment (projects, products,
tools and subjects) of the projects.

Definition 4: The contents of project-vector space are those developing in
education projects that are the objects and subjects of educational environments.

Project-vector space is that part of educational environments, which is used in
the projects, or uses the results of the projects. Only those objects which belong to the
projects of educational environments develop in the project-vector space. The needs
of the subjects of the projects, their goals and roles, as well as everything that can be
characterized as the attitude of the subjects of the projects to everything that happens
in the projects, along with resources, products and tools, are the essences of the
project-vector space. They develop in the process of project implementation.

Objects of the project-vector space are the uninspired filling of PVS, used or
created in the process of implementation of the projects.

Definition 5: Objects of the project-vector space (project objects) — an
entity distinguished by a separate concept, which refers to resources, products or
tools and influences the processes in the projects.

Subjects of projects — the animate content of the PVS, which changes in the
process of project implementation. The subjects of PVS are the source and bearer of
attitudes about what happens in the project. They are managers, executives, senior
management, and stakeholders.

Definition 6: Subjects of the project-vector space (project subjects) are
representatives of legal entities or individuals who are interested in the
implementation (or non-implementation) of a project or in obtaining a project product
and who express their attitude toward the objects of the PVS through their subjective
evaluation and assessment of their development.

Project subjects include people who receive something from the project or give
something to the project. These are the heads of the EE or other project participants,
functional and project managers, executors. To assess the development of PVS it is
important not only to understand the role of the subjects of the projects, but also to
understand their needs, and therefore the goals facing them, and associated with the
formation of their products in the projects using a variety of tools.

The vector paradigm has two main advantages over other concepts for creating
management systems.

Firstly, it is a decomposition of a rather complex organizational and technical
system of educational environment organizations into simple, development-oriented
individual objects and project subjects components described by project-

11



informational, project-procedural and project-technological vectors.

Secondly, the project-vector approach can be applied to many types of EE
activities (carried out not only in traditional projects). And this allows using a fairly
powerful project management tool to improve the management processes of
organizations in educational environments.

The project-vector approach to the management of educational environments is
based on the subsequent development of ideas, methods and models, which are
developed within the scientific foundations of matrix information technologies [3]
and matrix management technologies. In fact, the tools used to implement various
projects are not bi-oriented, as in matrix technologies, but oriented according to the
structure of project products and the content of those methods and tools, which
ensure the implementation of information projects.
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The natural arid climatic conditions, unfavorable climate change, cessation of
fresh water supplies from the mainland of Ukraine, as well as intensive water use,
have caused a decrease in water content of reservoirs and freshwater shortage on the
Crimean Peninsula [1,8]. Climate change in recent decades on the peninsula,
especially in the steppe zone, has become more noticeable due to the increased
frequency of abnormally high summer temperatures (above 30 °C), intensification of
evaporation, decrease in precipitation, especially during warm season, and due to
warm winters with the increased variability of weather conditions [1, 8].

The lack of fresh water on the peninsula, which has arisen not only due to
natural reasons, was tried to be solved in several ways: brackish groundwater and
seawater desalination; using groundwater resources from wells; artificial increase of
the amount of atmospheric precipitation by active influence on the atmospheric
processes, as well as, for example, water supply to Simferopol from the Taigansky
reservoir, located in the Belogorsk region.

In order to solve the problem with a fresh water shortage and to fill the
reservoirs on the peninsula, the active influences on atmospheric processes were
applied on 29"-30" of September 2020, aimed at the artificially increase of
atmospheric precipitation. The active influence on atmospheric processes may course
the increase in the amount of atmospheric precipitation directly in the affected zone
by 1.5-2.0 times, as well as the increase in seasonal amount of atmospheric
precipitation in the affected zone by around of 15-30% [2].

The effectiveness of this work over the Simferopol region was analyzed based
on literature sources, available observation data from meteorological stations in
Simferopol and Dzhankoy (resource used [6, 8-10, 12]) and radar remote sensing
data from Sentinel-1 (satellite imagery processing was conducted in Google Earth
Engine, a web platform for cloud processing of remote sensing data) (resource used
[3, 11]). Since 2014, the access to weather data from the peninsula is complicated.

Active influences on atmospheric processes in September 2020. The negative
situation with the shortage of fresh water on the peninsula has become even more
complicated in 2020. Major cities turned out to be the most vulnerable. Simferopol
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city, with the required water consumption of about 160,000 m®/day, was provided
with only 100,000 m®/day of fresh water. Therefore, the regime of scheduled hourly
water supply was introduced in Simferopol and another 39 settlements of the
Simferopol region due to the fresh water shortage in August 2020 and the reservoirs
with drinking water were additionally installed on the streets of the city (resource
used [4]).

The precipitation sum amount of 135-140 mm was recorded at the Simferopol
meteorological station during three summer months from June to August 2020 (with
a climatic norm of 149 £ 32 mm), and 115-120 mm at the Dzhankoy meteorological
station over the same period (with a norm of 122+31 mm), which is only 7-9% below
the norm. However, weather conditions, intensification of water intake for domestic,
economic and military needs, as well as a low water level in reservoirs (due to
depletion of fresh water reserves over the past years) further aggravated the situation
with a shortage of fresh water on the peninsula.

Weather conditions in September-October 2020 in Crimea were characterized
by warm and predominantly dry weather, but on September 29 — October 2, the
peninsula was influenced by the Balkan cyclone and the associated cold front [10].
These weather conditions were used on September 30 to introduce the active
influences on the atmospheric processes aimed at additional precipitation and filling
of reservoirs (resource used [5]). Fig. 1 shows a satellite image of cloud cover
acquired by Proba-V satellite during the passage of the Balkan cyclone and the
associated cold front during on September 30, 2020.

Fig. 1. Satellite images of cloud cover Fig.2. Map of flooding zone (blue
(Proba-V) during the passage of the color) and areas of open water surfaces
Balkan cyclone and the associated cold (dark green color) near Simferopol city
front after its application on September after the application of artificial
30, 2020 influence on the atmospheric processes
on September 30, 2020.

In accordance with the data of ground observations at the Simferopol
meteorological station for the period from September 28 to October 2, 2020, during
the passage of the corresponding synoptic processes and as a result of active
influences, an additional increase in cloudiness by 15-20% during 1-2 days was
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recorded, as well as the increase in relative humidity up to 25-30% and the
atmospheric precipitation amount of 467 mm (the monthly total atmospheric
precipitation in September 2020 was about 51 mm/month) with a climatic norm of
37£23 mm/month for September in the period of 1961-90. Thus, as a result of active
influence on the atmospheric processes over Simferopol, the precipitation of almost
~125% of the monthly norm of September was recorded.

At the same time, at the Dzhankoy meteorological station (~100 km north of
Simferopol) for the period from October 28 to November 2, 2020, according to the
recorded observations, a continuous cloud cover was noted and the precipitation
amount of 63x8 mm was recorded (with a climatic norm of September 33+28
mm/month).

Fig. 3 shows the changes in meteorological parameters (cloud cover,
precipitation and relative humidity) due to the certain synoptic processes and the
active influences on the atmospheric processes in order to obtain the additional
atmospheric precipitation during Balkan cyclone and the associated cold front at the
weather stations Simferopol and Dzhankoy for the period from September 28 to
October 2, 2020. The cloud cover thickness is presented as a percentage of the
amount of all observed clouds or their absence.
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Fig. 3. The daily variation of the cloud cover thickness (1 — scale on the left),
relative air humidity (2 — scale on the left) and the amount of precipitation (3 —
scale on the right) at the Simferopol and Dzhankoi meteorological stations for the
period from September 28 to October 2, 2020 during active influences on the
atmospheric processes

Using the Sentinel-1 SAR images, the spatial distribution of atmospheric
precipitation and cloud cover was analyzed before and after the application of active
influence on atmospheric processes. The satellite data were compared for the period
from 01.09 to 25.09.2020 and the period after active exposure on 30.09 to 05.10.2020
(resource used [3, 11]).

From satellite images in a given sector it can be seen that the precipitation
occurred over Simferopol. As a result, flooding zones were recorded within the city,
while an increase in the surface water in the Simferopol reservoir was not detected.
The map shows the flooding areas marked in blue color, as the consequences of the
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rainstorm, and the open surface water of the Simferopol reservoir marked in dark
green (see Fig. 2).

It also became known from the media that Simferopol was hit by heavy rain on
September 30, 2020, which caused large-scale flooding in the city (resource used
[7]). Unfortunately, the work on active influence on atmospheric processes in
favorable weather conditions this time did not affect the filling of the reservoirs. Note
that the targeted precipitation in a certain location is a rather complex applied
problem [2].
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The research on remote mapping for long-term dynamics of surface temperature and
changes in the leaf surface index as indicators of environmental hazard within the mining area is
presented. Remote sensing as a tool for environmental hazard identification is highlightened. The
Novokostyantynivska mining area is considered from the point of the environmental hazard
indicators identification.

Remote sensing is becoming more and more in demand in environmental
hazards and environmental transformation research, in particular, due to the
efficiency of obtaining information about hard-to-reach objects. Based on the above,
the presented research objectives are detection and remote mapping of environmental
hazard indicators within mining areas. There are a lot of indicators that characterize
environmental hazard conditions. By "hazard indicator” we mean a qualitative
indicator that identifies a violation of an ecosystem stable condition. Hereby we are
supposed to present the research of long-term dynamics of surface temperature and
changes in the leaf surface index as indicators of environmental hazard within the
mining area.

To study the mentioned indicators we have considered the mining area within
the the largest in Europe Novokostyantynivske uranium ore field located in the
central Ukrainian uranium province. The Novokostyantynivske ore deposit itself is
the largest uranium deposit in Ukraine and has the highest uranium content in the ore.
The further development of this deposit inavitably brings violation in an ecosystem
stable condition and environmental hazard prevention should be of high priority.

The analysis of time series of remote data for mapping long-term trends and
periodic components of the study area was performed. Landsat-8 / OLI multispectral
satellite images obtained from the US Geological Survey's Earth Explorer open
geographic information service [1] were used. Linear trends of the time series of
remote data are described by average values for the entire analysis period and average
increments for a certain period. Periodic components are described by the most
significant frequency or characteristic period of changes, and their contribution to the
overall dynamics of the studied process.

As a result of time series analysis it is possible to investigate remote
thermometry data as an indicator of ecological hazard for the areas adjacent to mine
sites. Fugure 1 for the studied area demonstrates high average surface temperature
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nearby the mining site as well as the average value of leaf areal index described
below.

Fig. 1. Location of the Novokostiantynivska mine site:
a— Google image; b — average land temperature value; ¢ — average LAI value

Degradation of the vegetation cover within the mine sites is an expected result,
as mining activities definitely affect the vegetation cover condition. Remote mapping
helps to demonstrate these effects, delineate the areas affected, and therefore to
develop further preventive measures. In our research we have used a Leaf Areal
Index (LAI) to visualize the vegetation cover changes. To analyze the change in LAI
we used multispectral satellite images of natural resources satellites Landsat-4,5 /
TM, Landsat-7 / ETM + obtained from the mentioned above source [1]. The images
were selected more or less evenly about once every three years within 1984 to 2018
and covered the periods of different stages of minig area development (started from
1984 when this area was not yet heavily affectef with mining activities).

Further research will be directed on the same area analysis but with the other
remote sensing techniques for deeper understanding of environmental hazard within
hard-to-reach uranium mining zones.
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The quantity and quality of waste from medical institutions, as well as the
mechanisms of their management, have become a matter of concern today [1, 2]. The
modern development of automated process control systems is aimed at improving
monitoring tools, data transmission and the introduction of microprocessor control
systems at local facilities. Some scientists come to the conclusion that increasing the
efficiency and economy of waste management systems is possible with the use of
information systems for monitoring technogenic objects such as industrial
enterprises, landfills, waste water, including medical [3-5].

One of the most important stages of waste management is the collection,
archiving, systematization and storage of data on waste, such as statistics on water
pollution and the medical wastewater' contaminants characterization, etc. [4]. To
meet these tasks, there is an increase on the Internet use, smartphones, platforms of
the social media that significantly increases an information amount stored which is
recorded and stored in clouds. Problems associated with storing and processing a
large statistical data’ amount in order to improve the information processing quality,
the availability and the recovery possibility in case of loss are urgent today. This
mechanism is a unique compressing information method that eliminates duplicate
data and makes fewer data transfer and storage costs within clouds. It is for these
reasons that the accent is placed on the study of modern deduplication mechanisms
which are used to facilitate the work of computer servers for better manage data on
hospital wastewater treatment.

Depending on the data type, deduplication systems have explicit methods for
finding and postponing copies of records [6, 7]. In this sense, some facts are
important for improving deduplication procedures. The records' location is mandatory
for review, receipt of facts and its agreement. For duplication detection in healthy
data its necessary bit stage coordination. Mechanisms for checking text content’
copies, images copies and videos have different methods due to different statistics'
configurations.

Using deduplication mechanisms, only one each partition copy is saved [8]. If
deduplication mechanisms encounter a facts' bit, which is currently stored somewhere
inside the capacity device, it keeps the index inside the duplicate facts' scope,
resulting in true duplication. This allows you to remove obstacles inside the gadget
device, thereby freeing up some amount of memory. Fig. 1 shows the deduplication
method [9-11].

19



Fig. 1. Deduplication method
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There are several ways to choose the best deduplication approach:

(I) Records deduplication approach. It was proposed to facilitate global coarse
compression. This approach can be applied at the reporting or accountability level. It
provides compression of statistical data by using constant or variable size chunks.
Using cryptographic hash capabilities generates the hash values of certain chunks,
and duplicates are recognized by identical hash values. It checks the reserved
document' index to check the attributes saved within the document. In the case when
this record exists, then it provides an indicator to this document otherwise updates the
record and stores the new index. Therefore, the best example of the study is saved
and it is straightforward to apply the whole document hashing method.

This is explained by report hash numbers are clean to make, and it needed
significantly less processing energy. The problem of deduplication at document level
ends with the advent of block deduplication techniques.

(I1)  Sub-report-level (block-degree) deduplication. With this approach, a file
is split into many small constant or variable length blocks. SHAI, MD5, Rabin
fingerprints, and comparable hashing algorithms are used to identify comparable
blocks. If the block is not similar to other blocks, then it is written to disk and its
index is updated; otherwise, the pointer is moved to the original position of the
equivalent true' block. In this case, the number of identifiers will be significantly
increased; therefore, additional processing power will be required for processing.
Block-stage deduplication is similarly classified as variable or constant length
deduplication [12].

It is necessary to pay attention to such deduplication features:

()  Reducing gadget coverage: Deduplication helps to reduce the gadget
coverage required for document backups, which allows storage of large amounts of
data while leaving more open space [6].

(1) Contributes to improved community throughput, that is, by using
deduplication, the bandwidth requirements can be reduced for the community.

(111)  Reducing power consumption is observed when using deduplication, as
it is a capacity optimization strategy. Therefore, if there is a need to store less, then
less energy is needed, which helps to reduce the load on the gadget's tools.

(IV) Deduplication improves storage efficiency and effectiveness.
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A successful solution to the problems of assessing and predicting the extreme
flow of sediment carried by the river can be obtained with high reliability using soft
computing techniques. There are several such techniques. In the past few decades,
several artificial intelligence techniques have been successfully used to predict
sediment concentration. However, direct comparison of these methods to determine
the best one is not an easy task. This is because there are large differences in input
characteristics, parameters, spatial variation and structure of the models. Research on
modeling the effectiveness of various soft computing models in predicting river load
has been carried out by many scientists. Till date, it is not clear which technique is
superior for the prediction of sediment load concentration. So, let's talk about some of
the experience of these studies.

Artificial neural network (ANN) was used by Nagy et al. in work [1]. The
authors studied Rio Grande, Mississippi, Sacramento. Based on the results, it can be
stated that this approach gives better results compared to several commonly used
formulas of sediment discharge.

The radial basis function (RBF) neural network was applied to study Pari
River, in Perak, Malaysia. This is shown by Mustafa et al. [2]. It was discovered that
RBF is able to predict the nonlinear behavior of suspended sediment discharge of Pari
River.

Bouzeria et al. [3] with their research on the application of the Multilayer
Perceptron (MLP) and Artificial neural network (ANN) demonstrates that the
appropriate application of ANN other than MLPs to the sediment records may lead to
solving several problems of water resources engineering and could provide a superior
alternative for developing input-output simulations and estimation models in
situations that do not require modeling of the internal structure of the catchment.
Research applied to Mellah catchment north east of Algeria.

Regional probabilistic method& empirical methods to study of South Africa
rivers was used in work [4] by Msadala & Basson. The study demonstrates that it is
always recommended to use observed data when available. This is because regional
probabilistic and empirical methods have limited predictive capability due to the
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range of calibration data.

Boukhrissa et al. [5] used artificial neural network (ANN) and sediment rating
curve models applied to ElI Kebir catchment, Algeria. The study showed that the
neural network can be a potential estimation method that can be used for a better
understanding of sediment flux that was considered high in the study catchment.

Melessea et al. [6] conducted research for three major rivers of USA
(Mississippi, Missouri And Rio Grande). The study used artificial neural network
(ANN) and multiple linear regression (MLR). A comparison of the two approaches
showed that ANN performed better than MLR for all the rivers for both daily and
weekly simulations. Moreover, the comparison of the different input arrangements
has shown that precipitation was not a significant parameter.

The Mississippi river was researched by Nourani & Andalib [7] using the
wavelet-based least square support vector machine model (WLSSVM) & Artificial
neural network (ANN). These two techniques showed same consequences.

For the study of the Kali Gandaki River Basin (Himalaya, Nepal) Baniya et al.
their study [8] applied artificial neural networks, multiple linear regression, nonlinear
multiple regression, general power model, and Log transform models. Result was
satisfactory compared to the multiple linear regression, nonlinear multiple regression,
general power model, andLog transform models, including the sediment rating curve.

The summary of these studies indicates a broad dissimilarity for their main
features but absolutely, there is no pointer towards any specific single most
successful and better modelling most.

The authors of current study applied M5P and Random Forest regression-based
techniques for computation of sediment using datasets of daily discharge, daily gauge
and sediment load at the Champua gauging site of the Upper Baitarani river basin of
India. The study was carried out in accordance with the statistical features of training
and testing data set wich are present in Table 1.

Table 1. Features of the data set used for model development and validation

Range Training dataset Testing dataset
Q(t) H(t) S(t) Q(t) H(t) S(t)
Minimum 2.59 3.79 0.00 2.75 3.80 1.20
Maximum 362.99 | 7.59 183.70 310.78 6.83 183.50
Mean 63.83 4.81 37.65 64.61 4.82 36.90
Standard | o100 | 063 | 3342 | 6151 | 061 | 3061
Deviation
Kurtosis 4.40 0.85 2.59 3.53 0.18 2.35
Skewness 1.90 0.70 1.60 1.82 0.53 1.45

Since sediment rating curves are quite useful to get the impression of sediment
flows with the discharge through the river gauging site from the catchment area, then
we can talk about the applicability of a data-driven soft-computing-based approach in
developing the gauge—discharge—sediment relationship. By current study' authors the
model was developed using time series of discharge, time series of sediment load
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concentration and time series of gauge.
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Fig. 1. Agreement plot among actual and predicted values of sediment load
concentration using RF and M5P based models for testing data set:
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Intercomparison of soft computing based models showed that Random forest
based model work better than M5P based models. Fig. 1 indicates that predicted
values using M10 RF-based model are lies closer to the line of perfect agreement
than the values predicted by M4 M5P based model. Performance plot among actual
and predicted values using M5P and RF-based models are shown in Fig. 2.

This investigation indicates that the RF-based model works better than M5P
based models for the prediction of sediment load concentration. In RF-based models
and combination based M10 model work superior than other combination based
models. Another major outcome of this investigation is and based model M4 works
better than other input combination based models using M5P technique.
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Currently, Kazakhstan pays great attention to the development of e-learning using distance
learning technologies. The practice of implementing so-called massive open online courses
(MOOCs) has become widespread. MOOCs are also becoming more widespread in Kazakhstan.

The article discusses the concepts of MOOCs, the areas of their implementation, the
opportunities they provide for students, teachers, and universities. Description of the development
and implementation of the MOOC system in the distance learning portal.

Open education platforms have found their popularity in European countries
since 2012. The first open education systems began to operate based on global
platforms such as Coursera, OpenEdx, etc. A distinctive feature of open systems was
the ability to learn for free at any time and from any place. There were no special
requirements for the user system and work on the side of students. The situation in
the Russian education system is similar. Many systems of mass open online courses
have been launched in recent years and they are actively filled with high-quality
content. Many Kazakh students who do not speak English often use Russian online
courses to improve their professional skills.

In higher educational institutions of Kazakhstan, the development of online
education is constrained by traditional reasons, such as the lack of motivation of
students and course developers, the lack or shortage of highly qualified specialists,
insufficient material and technical support, and a shortage of computer equipment.
Although the process of computerization of secondary schools was held under special
control of the head of state introduced rules for the organization of universities, this
form of education was legalized in Kazakhstan, the establishment of distance
education as an innovative method is under development [1-3]. This is confirmed by
the presence of a large number of differences in approaches to e-learning, a variety of
forms and methods of teaching, the presence of different pedagogical schools and
programs, and differences in basic concepts. At the same time, the mechanisms of
generalization and integration of best practices, constructive, and overcoming
contradictions in the ideology of e-learning development are not formulated clearly.

A certain contribution to the development of online education as non-formal
was the adoption of two normative documents by the Ministry of Education and
Science of the Republic of Kazakhstan: the Rules for recognizing learning outcomes
obtained by adults through non-formal education provided by organizations included
in the list of recognized organizations providing non-formal education; the Rules for
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recognizing organizations providing non-formal education and forming a list of
recognized organizations providing non-formal education.

This is just the moment when it is possible to note the fact that much more
attention has been paid to this issue. Although for a long time already in the "Law on
Education" of the Republic of Kazakhstan, distance education is considered along
with other forms of education. Many leading universities of our Republic pay much
attention to the development of distance learning within their walls [4].

In the Republic of Kazakhstan, some attempts have been made to introduce
non-formal education through mass open online courses.

MOOQOC:s are electronic educational resource developed and accompanied by a
teacher or group of teachers, posted on the Internet in open and free access [5].

MOOQOCs can be placed on the websites of development universities and on
specialized international Internet platforms, such as Coursera, Edx, and Udacity.
They can also be placed on Russian-speaking platforms such as the national platform
"Open Education”, the portal "Education in Russian", etc.

MOOCs provide:

o free access to educational content for everyone;
e simultaneous completion of the course by a large number of students
from anywhere in the world with Internet access.

Launched in 2014, the National Open Education Platform was established by
leading universities in Kazakhstan. It creates and promotes open learning as a new
element that will contribute to the availability and quality of knowledge in the higher
education system. The Open Education platform offers online courses in basic
bachelor's degree subjects studied in higher educational institutions of Kazakhstan.

After analyzing the existing distance learning portals and systems of mass open
online courses, it was decided to develop and implement the MOOC subsystem as
one of the main elements of the distance learning portal.

During the development of the portal of massive open online courses (MOOC)
the programming language PHP, Laravel and also for frontend markup language
HTML, the programming language Javascript framework Javascript jQuery CSS
framework MaterializeCSS, the templating engine Twig were used.

The Laravel framework is designed to develop and use the MVC (Model —
View — Controller) architectural model (see fig. 1).

Controllers were created for each portal page, i.e. for courses, categories, chat,
forum, home page, testing, lessons, profile, authorization, and user page.

Authorization is registered in the file authcontroller.php. The postlogin
function was developed, which is responsible for logging in. If you enter your
username and password correctly, you will be logged in, and if your password or
username does not match, you will receive an error message.

Testing is organized in such a way that first files are prepared in excel format
that have the following information: test name, paid or free test (1 or 0), question,
question type, correct answer, answer options.
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Fig. 1. MVC architectural model

These files are uploaded on the lesson editing page. Testing also supports
questions and answers with pictures. At the end of testing, the user is shown correct
answers in green, and incorrect answers in red.

In this developed type of testing, you can edit the number of test attempts, time
limits, and restrictions on access to tests by installing paid or free testing. The number
of questions and answers is not limited.

When developing the portal, the principles of web design of the user interface
were observed, such as:

e study users to create a website Ul design that will work the way you
need it;

e maintaining a visual hierarchy, i.e. placing each element in a specific
way to make it easier to understand;

e providing feedback and protecting the user from accidental actions;

e using the F-pattern.

The portal is built on the principles of modularity, single entry of information,
differentiation of rights and responsibilities. The interface for working with the portal
Is the teacher's office, the student’s office and the administrator's office.

The admin dashboard has the following modules:
user management;
category management;
course management;
forum;
dialogs;
test management.

The "User Management” module allows the portal administrator to configure
the rights of registered users, view users and filter by groups (students, teachers). It is
also possible to view the status of users.

The portal administrator creates courses, categories, adds lessons to the created
courses and loads the necessary materials in the corresponding modules.

Courses belong to certain categories and consist of lessons. Lesson structure is
as follows: title, description, video lecture, additional materials, test tests.
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In the teacher's office, you can view the list of students registered for the
teacher's course, as well as view the student's actions, such as progress and passing
tests. Moreover, the teacher gives feedback through the forum and chat in his office.

In the student's office, you can view the courses for which you are registered
and complete the course. On the left there is a menu with a list of lessons, on the right
there is a glossary and a chat, and in the main block there is information about the
selected lesson depending on the content.

If you successfully pass the test (80%) at the end of the lesson, the student
moves along the progress bar and the next lesson becomes active.

MOOCs provide free access to cutting-edge courses, thereby reducing the cost
of university-level education and modernizing existing models of higher education.

Thus, the introduction of MOOC:s in distance learning portals gives universities
the opportunity to reach a larger array of applicants for higher education, improve the
quality and effectiveness of their educational activities and provide these benefits at
the lowest cost, both for the university and for students.
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One of the important problems of our time is the effective provision of
environmental protection. Its solution largely depends on the improvement and
implementation of measures for the protection of nature, including the protection of
natural waters in industrial regions and the effectiveness of their implementation.

Exercises and training to support the spill response assets and forces are
periodically conducted: in Mariupol on June 6, 2018 [14], in Odessa on September
14, 2018 [15]. However, despite the ongoing organizational work to protect water
bodies, emergencies with oil pollution of the water area still occur. One of the
reasons is the lack of a management system for the elimination of the consequences
of oil pollution on the surface water.

The basis for the algorithm of the process of eliminating the consequences of
water pollution should be the general control system, developed based on the
specifics of an emergency situation associated with an oil spill. The management
system for the elimination of the consequences of oil pollution on the surface water
can be defined as a complex of subsystems interconnected with each other. Using the
approach of multilevel decomposition based on the method of analysis of hierarchies
by T. Saaty for our work, the following division into five stages is proposed. Each of
the stages has its own subsystems that are interconnected. The sequence of the steps
and their relationship is shown in the form of a diagram in Fig. 1. Thus, we have a
certain structure for algorithmic management of liquidation of the consequences of
oil pollution of the surface water.

At the first stage, information about the supervisory situation is collected,
pollution indicators are determined and compared with the maximum permissible
concentrations (MPC). Obtaining information about the emergency situation should
come from official sources of the Ministry of Emergencies, the Ministry of Internal
Affairs, and others. At this stage, an assessment of the scale of the emergency (state,
regional, local) must be carried out, as well as the establishment of threats to the
population and territory. These components can be considered as separate subsystems
at this stage, which are interconnected (Fig. 2).

2" stage. Determination of technical parameters of pollution. The main
subsystems can be considered:
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e determination of the composition of oil products of surface water
pollution.

e determination of the volume of surface water pollution.

e determination of possible patterns of the distribution of surface water
pollution.
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Fig. 1. General scheme of the management system for the elimination of the
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It should be kept in mind that the basic information for these subsystems comes
from the first stage. If there are new circumstances or data, then they are also
transferred to the information system. A generalized scheme of the second stage is
shown in Fig. 3.

One of the most important stages of this is the decision, or otherwise the choice
of a method for eliminating the consequences of surface water pollution. It requires
careful analysis of the previous steps, and after that decision making. For this, it is
proposed to operate within three main subsystems, namely:

e Selection of a method for eliminating the consequences of surface water
contamination.

e Calculation of forces and means to eliminate the consequences of
pollution.

e Calculation of time to eliminate the consequences of pollution.

The relationship between the stage' components to adjust and refine of the
optained calculated parameters is provided. When performing these subsystems, it is
necessary to take into account the efficiency and accuracy of the calculations. A
schematic representation of these systems is shown in Fig. 4.

4™ stage. Water protection measures to eliminate the consequences of the oil
spill. At this stage, the direct implementation of the oil spill response. In the general
approach, two main interconnected subsystems can be distinguished (Fig. 5): this is a
methodology for eliminating the consequences of an oil spill, taking into account the
specifics of the situation and eliminating the consequences of pollution.

The final stage is to assess the effectiveness of eliminating the consequences of
surface water pollution. The main three subsystems are also interconnected, these are
environmental monitoring of the surface water and assessment of the state of the
environment in terms of MPC, the assessment of damage to the environment due to
oil pollution of water bodies, and the assessment of damage from atmospheric
pollution by hydrocarbons, by the evaporation of oil products from the surface water.
This stage is shown schematically by subsystems in Fig. 6.

Choice of method

Definition Definition elimination
composition volume of of consequences
petroleum products pollution pollution

Time calculation
to eliminate
pollution

Calculation
forces and means

Definition
dissemination
pollution

Fig. 3. Subsystems of the stage Fig. 4. Subsystems
ofdetermining the technical of the decision-making stage
parameters of pollution
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The sequence of execution of all stages ends with the last point — the
comparison of the state of surface water and the atmosphere in the adjacent territory,
with the parameters of pollution or with the compliance with the MPC standards of
pollutants. If, after eliminating the consequences of pollution, there is a discrepancy
with respect to the MPC standards of substances, that is, to carry out additional
organizational measures to clean the surface water using other methods, technologies,
physicochemical, and biological methods of eliminating pollution.

Methodology
with ||qU|dat|0n Environmental
consequences monitoring,
oil spill comparison
with MPC
Dama
assessment Damage
Elimination from pollution assessment
consequences atmospheres from pollution
of pollution hydrocarbons water bodies
evaporation

Fig. 5. Subsystems of the fourth  Fig. 6. Subsystem of the stage of assessing the
stage of decision making effectiveness of eliminating the consequences of
pollution
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The main factors of long-term changes in the ecological state of the geological enviroment
(GE) within Donbas in the conditions of armed conflict factors are analyzed . The long term (more
than 150 years)of coal extraction, large areas of entrails’ equilibrium destroying (up to 15000
sg.km), huge quantity of coal and rock extraction (9, 5-10, 0 billion cubic m) and leaks of explosive
methane (up to 6 billion cubic m/year) under spatial distributed of 4000 dangerous objects
(chemical, metallurgical and others) created of unstable technogenic geological system (TGS)
"Industrial complex — geological environment (GE)". During closure and flooding of mines this
TGS will be affected by a complex of the dangerous changes.

According to preliminary estimates of the additional subsidence and deformation of the
earth's surface, flooding of lands, territories of cities and settlements, growing pollution of
groundwater and surface water intakes systems will be take place. Military conflict factors’
influence (destroying of power supply, mine drainage and ventilation) are able to accelerate of the
GE negative irreversible changes and worsen the safety of life on regional and cross-border level.
That is why necessity to organize of the nternational expert group, to perfect of the ecological
monitoring systems within TGS of Donbas on base of remote sensing (RS), GIS technology and
mathematical modelling of mineral resources processing.

Many different evaluations of armed conflict aftermathes in Donbas are
existing today: geopolitical, economic, social, ecological state of the biosphere,
protected areas, contamination of landscapes, surface water sources etc.

Unfortunately, almost no attention that Donbas is the largest in the world of
coal mine basin which has of 150 years of industrial history. There have been
happened of the geological enviroment (GE) regional ecological conditions changes:
entrails, groundwater levels and rivers net, chemical compositions and resourses,
directions of flow, geochemical parametres of landscapes [1, 2, 6 ].

In addition, as numerous investigations evidence (prof. G. Rudko, prof. M.
Korzhnev, acad. NASU V. Shestopalov, prof. S. Goshovsky, prof. A. Lushchyk,
Dr of Sc. G.Lyutyy, Dr of Sc. N.Lyutya, M.Beseda etc.), GE within developed mines
regions are became of the main “depo” for most man-made emissions and
mechanical, physical and chemical effects on the environment components (near

34



ground’ atmosphere, surface and underground hydrosphere, soils, upper zone of the
lithosphere, etc.) .

About 14 billion tons coal and rock were extracted and 9 billion cub. m of
galleries were built before beginning of the armed conflict. Total square of the
fragmentally affected area consisted 15 thousand square km . Besides coal mines
complex of Donbas is stable source of 6 billion cub. m/ year of explosive and toxic
gases emission (methane, radon, etc.). Its ways of the migration are substantially
changed during military significant influences on the regime of mines drainage and
ventilation [1, 2, 4].

Generally long term industrial development of Donbas is the main factor of the
geodynamical and hydrogeofiltrative irreversible changes of GE and increasing of its
sensitiveness to the military factors. Meanwhile, above mentioned man-made changes
of Donbas GE able to conclude about new state of the coal bearing geological
structures and their nonequilibrium interaction with hydrosphere, atmosphere and
landscapes.

Technological destruction of the natural conditions here are predominantly
connected with the 900 coal mines. Extraction of coal, rocks and underground water
big volumes significantly reduced of rock massif geomechanical stability in the
conditions of mine flooding and transition earthquakes (4-5 points on MSK-64 balls).
Regional long term use method of the roof non-controlled technology was destroyed
approximately 600 billion cub. m of rock massif (up to 15% of rock massive total
volume within the coal mine fields [2—4, 6, 7].

The created natural-technogenic geosystem (NTGS) within the region
"technogenic objects — environment" includes up to 5 million population, about 4000
potentially dangerous objects (PDO), more than 300 acting mines and quarries,about
2500 illegal shallow coal mines, up to 1300 heaps, of which more 300 are burning
and are stable sources by toxic elements and compounds exhausts in the near-surface
atmosphere, adjacent landscapes and ground water. Due to flooding of mines and
surrounding territories risks of heaps burning and explosion are increasing [1-2, 5].

In our opinion, it needs also evaluation of the long-term exploitation influence
more than 1500 filtering waste water ponds with total square 102 km? contamination
of surface water and groundwater, soils, natural reserve fund etc. The new growing
factor of the territorial destruction and landscapes chemical pollution is chemical and
metallic emissions of artillery shelling with the specific density up to 60-70
explosions/km?.

Critical ecological influence on hydrogeomechanical conditions of the GE
(filtrative compression, mechanical and chemical suffusion, etc.), deformations of the
surface and underground hydrosphere regime was connected with the annual water
inflow in the coal mines up to 760 million cub. m (24.5 m®s) of contaminated
mineralized mine water (up to 2.5 million t/year of water soluble salts). This was the
time growing of coal mines and GE technogenic deformation including of the
regional aquiclude layers, spatial development of the river channels undermining and
its flow depletion( more than 600 cases). The volume of underground water resources
drainage had increased up to 5 times comparatively with natural volume [1, 5-7].
Achieved level of technogenic interaction of surface water objects and underground
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drains (coal mines’ galleries) shall affect the acceleration of coal mines, adjacent
lands, towns and villages flooding [1, 3, 7].

Data analysis and environmental monitoring results performed in the Report
about expeditionary inspections of local water supply sources (2015-16, OSCE
Center for Humanitarian Dialogue, Institute of Telecommunications and Global
Information Space of NASU, National Research Institute of Civil Defense) showed
that the above-mentioned factors negatively affected on water ecological and
transboundary parameters of the Siversky Donets runoff (2—3 times permissive level
exceeding of mineralization, concentrations hazardous chemicals and organic
compounds). Under influence of armed conflict factors the biggest regional river
Siversky Donets as leading source of drinking water supply (up to 80-85%) has
anomal risk of stable contamination the surface and underground water intakes and
local population health worsening.

The analysis of military actions is carried out spatial and temporal influence on
the acceleration of the process at removal of mines from operation (Institutes of the
National Academy of Sciences of Ukraine, Ukranian State Geological Survey et al.).
Applying of so-called method of the "Wet preservation” (simple stopping of nine
water pumping and flooding due to autorehabilitative of underground water level
uprising) causes of water and explosive gases inflow in the working the mines with
the next development of a newcomplex dangerous processes:

1) the risks of hazardous water-gas inflow in the operating hydraulically
connected coal mines, in particular due to destruction of the protective pillars
between ones;

2) additional subsidence and deposition of surface of the surface at risk of
ruining deformations of buildings, roads, engineering networks, etc.;

3) additional development of areas with the adjacent lands, towns and
settlements flooding (most of the mines are city-forming);

4) pollution of underground and surface water objects and drink- water intakes
on their resources;

5) accelerating the movement of pollutions due to toxic waste sites flooding;

6) the expansion of man-made earthquake areas (underground hydrogeo-
mechanical thrusts and deformation of rocks).

Negative influence on life safety will be linked mainly with inherited violations
of the GE because of the most cities and towns, especially close to the mines and
guarries, were in a dangerous engineering and geotechnical state as a result of
flooding (up to 70%) and deformations residential and industrial buildings) . For the
most part, this is due to an abnormal loss of water and heat (up to 50—70% and more)
from 59 000 km water-heat supplying networks and under influence of groundwater
levels uprising after nearby mines and quarries flooding.

According to tabl. 1 it follows that before the beginning of the military actions
more than 20% of working mines with general square of mine’ fields about 4900 km?
were dituated within the territory of 63 towns and 91 settlements; ft the same time it
takes about 25% and 51% respectively of the urban area [1, 2, 6].

In these conditions the risk of accelerated stops of mine drainage due to critical
influence of the armed conflict’ factors will lead to a significant changes in the TGS
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and activation of dangerous exogenious geological processes (DEGP): subsidence of
the earth's surface with the damaging deformations of residential and industrial
buildings and objects of critical infrastructure (OCIl-engineering networks, railways,
oil and gas pipelines, etc.), expansion of flooding areas, landslides’ sites.

Irreversible ecological dangers for local population and OCI within zone of the
armed actions can be significantly enforced due to action of the next factors:

1) close disposal of most coal mines and potentially dangerous objects (PDO);

2) anomal level the wear and tear of critical equipment for the most of PDO
exceeds 70%, which increases of the engineering systems vulnerability (heat energy
supply, oil-gas pipelines etc.);

3) accident parameters of mostly residential and industrial buildings is
providing of the anomal water and heat energy losses from networks (up to 60—70%
and more); in case of significant corrosion engineering networks activate of the
flooding and threat of the emergent situations (deformations of building structures,
basements, roads, bridges etc.).

Irreversible ecological-geological dangerous for the population within the zone
of armed conflict influence and the adjoining areas could be resulted from the
destruction of Nikitovskiy mercury mine drainage system, emergent flooding of coal
mine "Yunkom" with the nuclear explosion chamber, groupe of coal mines suffered
by infiltration of poissonous water from the industrial site of Gorlovsky chemical
plant, dangerous of the spatial underground and surface water contamination by mine
water from illegal shallow coal mines (2.5-3.0 objects). In addition, additional
hazards of destructive deformations of residential and industrial complexes can be
activated by technogenic earthquakes as result of accelerated flooding of mines and
accumulation of the potential energy and the development of hydrogeomechanical
impulses in the rock massif (Stakhanov, Krasnodon, Toretsk, 2002—-09).

But the largest spatial-temporal and environmental hazards should be linked
with the reginal destroying by mines of the aquitard and aquifuge layers as screens
for the migration of mineralized underground water with explosive and toxic gases
[1-3]. During long period of coal mines flooding the strength of coal bearing
destroyed rockmassif will decrease with the simultaneous of surface subsidence and
spreading of nearby settlements and towns flooding. Additional dangerous will be
connected with long-term migration of contaminated mine water in underground and
surfaces water intake.

In general, investigations of the military man-made threats and risks for the
coal mines regions environment are evidencing that these territories can be classified
as independent "territory of the critical state of engineering infrastructure (TCS EI)"
(prof. G.Rudko, prof. O.I. Lysenko, Dr.of Sc. S. Chumachenko, prof. G. Lisychenko,
prof. A. Kaczynskiy, Dr V. Grechaninov and so on.).

The analysis of publications on ecological problems of Donbas has shown that
ecological safety of the GE are main factor of the influencing on the life safety in the
conditions of peaceful and of armed conflict periods [1-4].

For environmental information obtaining are widely using of the recent
methods of natural environment monitoring observations including the remote
technologies. Due to these methods it was possible to assess the leading regional
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factors of the real destruction of the biosphere in the south-eastern region of Ukraine.

However, until now, a generally accepted universal method for assessing the
impact of the military conflict has not yet been developed for environmental
conditions in technogenically — disturbed landscapes of coal mine regions.
Ecologically disbalanced closure and floodyng of the coal mines big quantity in the
conditions of GE lossing of its protective ability will transformate of Donbas into
environmentally fragmented region with prevalence areas dangerous for life.

The key role of upper zone of lytosphere in the creation of the environment
protective ability we can show on the ecological parametres comparison of the
geological environment in the areas of emergency of the Chernobyl nuclear power
plant andcoal mines flooding.

Modern growth of the ecological, economical and sociological dangers within
Donbas closely linked with the stable reduction of coal mines water drainage from
2.2-1.6 million m®/day (up to 2001) to 0.7-0.8 million m®day and less (in 2013-17).
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CXEMA METO/JIY 3BOPY TA IJIEHTU®IKALIT IHOOPMALT
TSI MATPUMKU NPUAHSATTS PILUEHB B YMOBAX BUHUKHEHHS
XIMIYHOT'O 3APAKEHHS
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Scheme of the Method of Collecting and Identifying Information
to Support Decision-Making in the Case of a Chemical Contamination

Modern management of the consequences of chemical contamination of the environment is
based on the active use of information technology, which includes: collection and processing of
information, forecasting the chemical situation and risk assessment, integration and consolidation
of real-time monitoring data, creation of expert systems and knowledge bases. information support
in organizing the interaction of units. The activity related to information technology in this process
is to create and deploy information infrastructure. The problem of organizing the collection,
processing and analysis of information about the chemical situation is currently one of the most
pressing issues that need to be addressed.

CydacHe ympaBiiHHSA HACHIIKaMH XIMIYHOTO 3apakKeHHS HaBKOJMIIHBOTO
cepenoBHIla 0a3yeThCsl Ha AKTUBHOMY 3aCTOCYBaHHI 1H(GOPMAIlIMHUX TEXHOJOTIMH,
mo nependayae: 36ip Ta 0OpoOKy iHGOpMAIlii, TPOrHO3YBaHHS PO3BUTKY XIMIYHOI
00CTaHOBKHM Ta OI[IHKY PH3HUKIB, IHTErpaIlif0o Ta KOHCOIIAAIII0 TaHNX MOHITOPUHTY B
PEXKUMI peasIbHOTO Yacy, CTBOPEHHS €KCIIEPTHUX CUCTEM Ta 0a3 3HaHb, KOOPAUHAIIIIO
Nk Ta iHGopMaIiiiHy TiATPUMKY IIPH OpraHi3allii B3aemMo il miapo3aiutiB. JisIbHICTb,
sKa TIOB’s3aHa 3 1H(GOPMAIIHHUMH TEXHOJOTIIMU B IIbOMY IIPOIECI, IOJISITAE Y
CTBOPEHHI Ta po3ropraHHi iHopmaliiHoi iHpacTpykrypu. [Ipobiaema opranizaiii
300py, 00poOKM Ta aHamizy iH(Mopmarllii mpo XiMiyHy OOCTAaHOBKY B JaHUW Hac €
OJTHIEIO 3 HAMOUTBII aKTyaIbHUX MIPOOJIEM, siKa MOTpeOy€e BUPIMICHHS.

3aBaaHHs MPUUHATTS PillieHb, 10 BUHHUKAIOTH i Yac XIMIYHOTO 3apaKeHHS
HAaBKOJUIIHBOTO  CEpeoBHUINA  (Hadmi —  XIMIYHOTO  3apaK€HHSA), MOXKHA
KJacu(iKyBaTH 3aJICKHO B BIAMIHHOCTEH y pexuMi poO0oTH 00’ €KTa aBTOMaTH3aIlii,
710 SIKOTO BIAHOCATHCS 111 3aB/IaHHA. [IpOTIOHY€ETHCS BUISATH TPU TUIU 3aB/IaHb:

® [IepIIMKA TWUIT — 3aBJAHHSA, TOB’S3aHI 13 TOMEPEHKCHHSIM XIMIYHOTO
3apa)X€HHs, BOHM 3a3BUYail BUPINTYIOTHCS Y IITATHUX PEKUMAX POOOTH,
TOOTO 10 BUHUKHEHHS XIMIYHOTO 3apaKeHHS (I1€ PEXKUM MiTiraiii);

® JpYrWii THWIl — 3aBJaHHS], IOB’S3aHI 13 HETAWHWM BUPIIICHHIM BXKE
BUHUKJIOTO XIMIYHOTO 3apakKeHHS;

® TpeTid TUN — 3aBJaHHA, MOB’s3aHI 13 0E3MOCEPEIHBOI0 JIIKBIJAIIEI0
HACJIIKIB XIMIYHOTO 3apaKE€HHS.

3aBgaHHsA MEpUIOr0 THUMY BKJIIOYAIOTh Ali 13 3a0e3MeyYeHHs TOTOBHOCTI 10
XIMIYHOTO 3apa)K€HHsI Ta JOBIOCTPOKOBI 3aXOJM HIOJAO0 3MEHIIECHHS PHU3UKY, MIO
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BUMarae (OpMyBaHHS peCypciB 1 IPOBEICHHS BIAMOBIIHUX 3aXO0/1B MO 3MEHIICHHIO
MMOBIPHOCTI BUHUKHEHHSI XIMIYHOTO 3apa)kK€HHA. 3pO3yMUIO, IO CTBOPEHHS
noai0HUX 3aX0/iB NMOTpeOye 30UIbLIEHHA NOMEpPEIHIX MaTepiajJbHUX BUTpAT, aje
NPU3BOAUTH 10 3MEHIIEHHS HMOBIPHOCTI XIMIYHOTO 3apaxeHHs. Came ToMmy Il
3aBJaHHs (DAaKTUYHO € 3aBJaHHSIMU YIPaBIiHHS pusnkamu [1].

3aBmaHHs ApPYyroro THIY BKIIOYAIOTh, IMO-TIEpIIE, pO3Mi3HABaHHS 1
i1eHTUdiKaIio XIMIYHOTO 3apaXKeHHsI; MO-Apyre, 0OpaHHs 1 3A1MCHEHHS BiMIOBIIHUX
HeraHUX 3aX0/liB, K1 MOKHA BUKOHATH 13 3aJy4YCHHSIM HasiBHUX PECYPCIB; MO-TPETE
BU3HAYEHHS HEOOXIAHUX JOAATKOBUX PECYpCiB ISl MONEPEIKEHHA 30UIbILIECHHS
HACNIAKIB Ta TMOAOJAHHS XIMIYHOTO 3apakeHHS. 3aBJaHHS TPEThOTO THITY
CTOCYIOTBCS, TIEpII 3a BCE, CTBOPEHHS CHCTEMH 3aXOAiB, SKi JO3BOJSIOTH B
peanbHOMY 4Yaci JIKBIAYBaTH HACHIIKH XIMIYHOTO 3apaKEHHS.

Buxonasiun 13 cyTHOCTI 3aBJaHb BIAPI3HATUMETHCS W 3aci0 iX BHUpPILIICHHS.
OckUTbKM 3aBIaHHS MEpPUIOro THUIlY MependadyaroTb MPOQPUIAKTUYHI [ii, TO BOHU
MOBUHHI BUPINTYBATUCS 3a3/aJI€T1/lb, IJIS I[OTO PO3POOJIAIOTHCS TOTIEPEIH] TIJIaHU Ta
nporpamu. 3aBaaHHs JPYroro Ta TPEThOTO THUIIIB, HABMAKW, BUHUKAIOTH PAlTOBO Ta
BUMAararmTh HETailHOI peakilii B peaqbHOMY 4Yaci, 3 ypaxXyBaHHSIM BCiX YaCOBHX Ta
pecypcHuX oOMmexkeHb. Kpim Toro, Tpeba BpaxoBYBaTH, IO JUISl BUPIIICHHS 3aBlIaHb
APYyroro THUIy BUKOPHUCTOBYIOTHCS HAsBHI PECypCcH, IO 3MEHIIye dYac Ha iX
3a;ydeHHs, Ha BiIMiHY BiJl 3aBJaHb TPETHOTO THITY, SKi 9aCTO BUMAraroTh 3aIy9eHHs
J0JTATKOBUX PECYPCiB, HA MIATOTOBKY SKUX MOTPiOEH MEBHUI OAATKOBHI Yac.

VY 3B’s13Ky 3 BUIIEBUKIAICHUM, TOCTAHOBKY TUIIOBOI 3a/1a4l MPUIHATTS PIIICHb
i 9ac XIMIYHOTO 3apakeHHsS OyJeMo po3poOJIATH IS APYroro i TPEThOTO THITY
3aBaaHb. [Iporiecu ynpaBiiHHS CKJIAJHUMU CUCTEMaMH IiJ] 4Yac XIMIYHOTO 3apaKeHHs
SIBJISIIOTH COOOK0 CYKYITHICTB PillleHb II0JI0 BUOOPY 1 31HCHEHHS 3ax0/11B (omepairii),
SIK1 TIOCJTIZIOBHO BUKOHYIOTHCS B pEAIbHOMY Yaci B 3aJI€’KHOCTI BiJl CTaHYy €KOJIOTTIHOT
CHUCTEMH 1 pyHHIBHOTO BIUIMBY HaBKOJIMIITHLOTO cepepoBuiia [2—6].

B cydacHux ymoBax 301IbIIYEThCS PU3UK BUHUKHEHHS XIMIYHOTO 3apaK€HHs,
AK€ XapaKTepU3YyIOThCS 3HAYHOIO EKOJOTIYHOK Ta EKOHOMIYHOIO MIKOAOIO.
Bupimenns 3aBmaHb oprasizamii oOpoOKu eKojoriyHoi iHdopMalii 103BOJISIE
3HM3UTH PU3UKU T4 HEBU3HAYEHICTh MPU MPUUHATTI PillleHb MOCATOBUMHU OCOOAMH.
Jl>xepenamu BuxiHOI iHGOpMAIIii € MpUIIaan, MPOTPaMHI CUCTEMH Ta O30pH, 111 JaH1
MaroTh pi3HUN GopMaT Ta KaHAIM Tepenayl MaHux. Y 3B’SI3KYy 3 MM OCOOJIHMBICTIO
iXHbOi OOpOOKHM € HEOOXITHICTh Y3rO/KCHHS HEOJHOPIAHUX JaHUX Ta IiXHS
Bi3yalizailisi B peKuMi peaabHoro dacy [7].

[Ipomonyethest po3pobuT Metoa 300py Ta imeHtudikarii iHbopMarii s
MIATPUMKU TPUHAHATTA PINICHhP B YMOBaX BUHUKHEHHS XIMIYHOTO 3apa’KeHHS 3a
paxyHOK QopMamizamii IHTEIeKTyaIbHHX TMPOIECIB CHPUUHATTA EKOJOTI4HOT
iHbopMarllii Ha OCHOBI BHUKOPHUCTAHHS amapary aireOpu CKIHUEHHHX NpPEIUKaTiB
(puc. 1).

Cucrema, 10 37aTHA BUKOHYBaTH  3aBJAaHHS MOHITOPHHTY  CTaHy
HABKOJIUIITHLOTO CEPEIOBUINA, MOBUHHA MAaTH BiMOBITHE MpOTpaMHE, amapaTHE Ta
iHdopMaliiitHe 3a0e3nedeHHs. IcHye rinobanbHa mpoOieMa  KOHTPOJIIOBAHHS
MOKA3HWKIB HABKOJHWIITHBROTO CEpPEJOBUINA HA BEIUKUX TEPUTOPISX, ajKe
3a0e3reueHHs] TOBHO1 1H(oOpMaIlli Ta YITKOro IUIAaHYy KOOpJWHALll Al y pasi
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BUHUKHEHHS XIMIYHOTO 3apaXX€HHA € HEMOXUIMBUM. JIs OIIHKKM BUKHUAIB Ta
iIeHTH(IKaNl] HAWMIKIUIMBIIIMX PEYOBUH 3pOOJICHO aKIEHT Ha 300pl JaHuX 13
BUKOPUCTAaHHSAM  CJICKTPOHHHUX  BUMIPIOBAIbHUX  MPUCTPOIB  JUCTAHIIHHOTO
CIIOCTEPEXKEHHS B PEKUMI peasibHOTrO Yacy.

IHOpMALLIAH |HAKKRTHEHI
curHanu ECELP]
2 al g laenTudikauin X1 ’ v RS
36ip NepBUHHK v . Ouirka ekonoriv=ol
a2 P C3HAK eXONOrivHe X2 > -
A3HMX fis cHTyauiil
> cuTyauji >
Qn Xm
T OuiHKm ‘ ‘
IMIHK
(X. LP) cramy yi y2 ys
k ; v . E l l i
Nobyaocea ikdopmauiHol { J J ]}
> HPRICTRYKTYPH <€ BuskauerHa
ARONOTIMHOTO MOKITOPUMIY | L
< npednemnol
curyauii
(X,R,¥)
’ ’
CreopenHa {R, }
OMTCNOMHOI
<
cneumdirau {PM} Meoaensoearka Niisrse o
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3 e J00MIWHIX prepen
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Puc. 1. CtpykTypHa cxema MeToty 300py Ta inentudikamnii iHpopmarii
JUTSL ATPUMKH TPUAHATTS PIllIeHbh B YMOBaX BUHUKHEHHS XIMIYHOTO 3apayKeHHS

B xonxi mikBimariii HacHiAKIB XIMIYHOTO 3apakeHHS BHUHUKAE HEOOXITHICTH y
MOBHIN, JTOCTOBIpHIM Ta cBoe€dacHii iH(opmariii. 30ip maHUX 3AIACHIOETHCS 32
JIOTIOMOTOI0 JTaTYMKIB Ta MpuiaaniB abo 3a JOIMOMOTIOK BBEACHHS JaHUX 4Yepes
iHTepdeiic kopuctyBaua. J[xepenamu BuXimHOI iH(oOpMallii € mpumaau, mporpamHi
CUCTEMHU Ta JI030PH, JIaHi IKMX MaIOTh pi3HUHN (HopMaTt Ta KaHaIu nepeaadi. Y 3B’ s3Ky
3 1M, OCOOJIMBICTIO 1XHBOi OOpPOOKH € HEOOXIIHICTh Y3TOJKEHHS HEOTHOPIITHHUX
JaHUX Ta iXHS Bi3yalizailis B PeKUMI peaTbHOTO Yacy.

Busnadyeno, mo s 3a0e3meueHHs ONEPATHBHOTO IIEHTPY 3 JIKBijaIii
HACJIKIB XIMIYHOTO 3apakeHHS HEOoOXimHOI0 iHpopmariero Tpeba mnoOymyBaTu
MOJIeJTi 30BHINIHIX JpKepen ganuXx (iHpopMaliiHi miACUCTEeMH, TPUCTPOI, CIeliaabHe
oOnagHaHHS), SKIi € OCHOBOI po3ropTaHHs iH(opMmaIiiHoi 1HPpacTpyKTypu
€KOJIOTIYHOT'0 MOHITOPUHTY. Y 3arajJbHOMY BHUIAJKY 30BHIIIHE JKEPEIO 3aJAETHCS
koprexkem <K, Q, ¥>, me K— MHOXWHaA 00’€KTiB, SKi BH3HAYAIOTh (YHKI[IOHAT
oKkepena nannx, Q — MHOXKWHA BiTHOIIEHb MK 00’ ektamu, ¥ — mpaBuiia oOpoOKu
TaHUX.
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CHCTEMHMIA MIIXII IO NIABAINEHHS KBAJTIPIKAIIT
MPAIIIBHUKIB HA OCHOBI CHEHAPHOT'O MOJIEJTFOBAHHS
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E-mail: L.Bobrivnyk@ukr.net

A Systematic Approach to the Certification Training of Employees
Based on the Scenario Modeling

The problem of determining the causes of occupational injuries is key to ensuring effective
prevention of this undesirable phenomenon at all levels of occupational safety management. The
paper considers the development of a general model of occupational injury risk based on the
methods of regression and factor analysis that comprehensively link the probability of an accident
with the frequency of accidents at work for a wide range of reasons.

Huni HaBuaHHS Ta PO3BUTOK TMpAlIBHUKIB YIPOAOBXK YCIEI TpPyAOBO1
JISTTBHOCTI € HEOOX1IHOK YMOBOIO 3pOCTaHHSI HNpUOYTKIB MiAnpueMcTB. OcoOIUBO
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e crocyerbest IT-cdepu, ne nmocrtiiHO B1IOYBalOThCA 1HHOBAIlII TEXHIYHUX 3aCO0IB 1
TexHojiorid. HeoOXigHicTh MOCTIHHOIO MiBHILEHHS KBanmidikauii npauiBHukiB IT-
chepu € OCHOBOIO KOHKYPEHTHO3/IaTHOCTI MIJIPUEMCTBA B LILIOMY Ha PUHKY MOCIYT.
Tomy po3BUTOK TpodecifHNX KOMIETEHIIH MPOEKTHUX KOMAaHJ CTa€ aKTyaJlbHUM
MUTaHHSAM, sIKe NOoTpedye  OOIpyHTOBAaHOrO 1  JIETaJbHOTO  IUIAHYBAaHHS.
3anpornoHOBaHa peaii3alii METOAIB CIEHAPHOTO MIAXOAY A0 MiABUIICHHS
KBauTi(piKallii mpaniBHUKIB MANPUEMCTBA.

€Bponeiickka cHCTeMa OCBITH 3yMOBIIIOE 3MIHY HIAXOAY 10 HaBYaHHS 13
TUPEKTUBHO-AYTUTOPHOT MOJEN1 10 NapTHEPChKO-1HAUBIAYAIBHOTO MiIXOAY, IO
BiIKpHUBa€ TBOpYMi moTeHIian JroAci. Ilupoki MOXKIMBOCTI BHUKOPUCTAHHS
Cy4yacHHUX 3aco0IB KOMYHIKAIlli, pO3MOBCIOJKEHUN NOCTYMN 13 PI3HUX IIATHOPM 1
PI3HOMAHITHICTh MiJIXO/AIB O HAaBUAHHS JAlOTh 3MOTY HABYATHUCS MPOTITOM yChOTO
#uTTs. Iloctae murtanHs minBuieHHs kBamidikanii [T-nepconany mianpueMcTB i
CHUCTEMAaTHUYHE WOTO TIaHyBaHHS.

3a0e3nedenHs 1HGOPMAIIHHOTO JOCTYIY 0 PI3HUX COLIAIbHUX 1 TOOYTOBUX
CIIy0 y yaci maHjaemii € BKpall HarajibHOK MPOOJIEMOI0. AKTYaJIbHICTD Ii€1 TeMH
HOJIATAE B TOMY, IO HaBYAaHHS Ta po3BUTOK I[T-daxiBiliB 3apa3 € HaJIBaKIUBOIO
CIpaBol0. Y CTpPATEeriyHOMY YIIPaBIiHHI MEPCOHATIOM HAWOLIBIIIOTO MOIIUPEHHS
HaOys0 pPO3poOJieHHs CIieHapiiB po3BUTKY mofii. CleHapHUM MiAXia, SKUAKR
IPYHTYEThCS HA BH3HAYCHHI CIICHApiiB, 1 € IHCTPYMEHTOM, SIKHH TIOEJIHYE Ta
BIIOPSKOBY€E aJbTEPHATHBH PO3BUTKY TMIJIBUINCHHS KBasidikaiii MpaiiBHUKIB, Y
SAKOMY JOBEIEThCS MPUHUMATH PIIMICHHS I[0J0 PO3BUTKY MIANPUEMCTBA. Takox 1€
JoTIoMarae y BU3HA4YE€HH1 OpraHi3alliiHMX 3aXOJiB IIOAO0 MiJBHUINCHHS KBaidikarii
npamiBHUKIB [1-2]. ToMy € akTyalbHHM MO€IHAHHS KIIBKOX CTpATETrii CIIEHAPHOI'O
MiAX0y 10 pO3pOOJICHHS TUTaHY HAOYTTS HOBUX HAaBUAJbHUX KOMITETCHIlIN (DaxiBIliB
1 [T-komauu.

Jlns po3risay pi3HUX aIbTEPHATHB, 3r€HEPOBAHUX PO3POOHUKOM CIICHAPIIO,
0a3yrounch Ha BU3HAUYCHHI 3arabHUX (DAKTOPIB PO3BUTKY AISIILHOCTI MiATIPUEMCTBA,
BUKOPHUCTAHO METO/I «JIOTIKH MOMJIMBOTO PO3BUTKY» [2].

Cepen HHX [AOCTaTHBRO mMOMUpEeHUM cTaB Meton Caari, sSKUM mmig 4Yac
pO3pOOJICHHS  CIICHApiiB PEKOMEHIYE 3aCTOCOBYBATH TEXHOJIOTIYHI MPHHAOMH
HECTPYKTYpOBaHOTO Tporecy npuitHsaTTsa pimens (Non-structured Decision Making).
OcoOnuBICTIO IIBOTO METOY € HEOOXINHICTh JOTPUMAHHS YMOBHU (DOKYCYyBaHHS
(30cepemKeHHs) PI3HOMAHITHUX VYSBIICHh EKCIIEPTIB CTOCOBHO JIOCIIIKYBaHOTO
MpoIleCy Ha OCHOBI «IPUYUHHOD» TEPCIEKTHBU IMPOIECIB, SKI 3aKIaTalOThCS Y
cueHapii. Take «30CepeKeHHs» JOCATAETHCA 3a JIOMOMOTOK BUKOPUCTAHHS
lepapXidHUX MEpeX Uil KOXKHOTO 31 CIeHapiiB. 3arajbHy CXeMy CTPYKTypHU
iepapxigHOi Mepexi ipu BUKOpucTanHi metoy CaaTi HaBeeHO Ha puc. 1.

3aBasiki BUKOpHCTaHHIO MeToay CaaTi B pi3sHUX Monu(DiKaIlisx, 1me MOKIUBO
SK JUTA TOCSTHEHHS (POKYCYBaHHS B OKPEMOMY CIIeHapii A BY3bKO1 criemianizarii au
OKpeMoro (axiBusi, Tak 1 JJIsI CYKYINHOCTI CI€HapiiB pPO3BUTKY [UIaHYBaHHS
MIJABUINEHHS KBamidikailli Bci€l KOMaHIW. 3ampoNOHOBAHWM MMIAX1A TO€THAHHS
CIICHAPHUX METOIB JIJIs TJIaHYBaHHS HABUAHHS MEPCOHATY J03BOJISIE 3MOJICITIOBATH
YHIKaJIbH1 ClieHapli MiABUIIEHHS KBajiikamii Iy KOKHOTO IpalliBHUKA Ta JJIs 1101
IIPOEKTHOT KOMaH/IH.
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Puc. 1. Cxema CTpyKTypH 1€papXigdHOT MEpeXKi IPU BUKOPUCTAHHI]
crieHapHoro miaxoay metony Caati

Hns  aHamizy  crnpsMyBaHHS — NTIANPUEMCTBA  BUKOPHUCTAHO  MATPHIIIO
MEepPeXpecHoro  BIUIMBY  MOJINA, sSKa  JIO3BOJSE€  MepefdadyuTd  PO3BHUTOK
B3a€EMO3AJICKHUX, aje CYNepewIMBUX TMOMAINM — TakuX, K 3a0e3MeUYCHHS
KBaTI()IKOBAaHUM TIEPCOHATIOM IMOTOYHHMX MPOEKTIB 1 BIAKPUTTS HOBHX HAIMPSMKIB
TSUTBHOCT1 TIATMPUEMCTBA. BUKOPUCTOBYETHhCS Taka MOKJIMBICTh aHANI3y 3B SI3KY
MDK 3aJIeKHUMH TOMiAMH. Lle MoImimpHO Ui aHami3y IEpPCIeKTUB y MaTpHYHIN
dopmi.

3aBASKM  3QIy4YEHHIO  E€KCHEPTHUX  OI[IHOK METOJ  HaJacTb  3MOTY
oXapakTepu3yBaTH MaiOyTHI BKIAJCHHS B MiABUINEHHS KBamiikaiii HA MEBHOMY
MIPOMIXKKY Hacy.

TakuM 49WHOM, PO3TIIAHYTO CHCTEMHUN MIiAXiJ IO TIAaHYBaHHS ITiIBHICHHS
KBai(ikaIlii Ha OCHOBI TOETHAHHS METOJIB MaTPHIll MTEPEXPECHOTO BIUIUBY IMOJIN 1
METO/Ly JIOT1KH MOKJIMBOr0 po3BUTKY Caati o0 po3po0JIeHHS CLIEHAPHOTO MIAX01y
710 MABUIECHHS KBajidikaliii mpamiBHUKIB. Lle 103BONMTE CIIJIaHYBaTH 3aX01d MO0
BJIOCKOHAJICHHS Ta (OPMYBaHHsS aKTyaJlbHUX KoMmeTeHId komauau IT-¢axiBiis,
HEOOX1THUX JIJIsl IEPCIIEKTUBU po3lupeHHs chepu peanizaiii IT-npoekTis.
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Analysis of Structural Models in WSN

The report shows that structural models in WSN are important factors for optimizing energy
consumption and increasing throughput. There are various installations that use mobile sensors
where most of the sensors of the network architecture are considered fixed. Deploying a node
affects the performance of the routing protocol and it depends on the program itself. Deployment
can be both self-organized and deterministic. In self-organizing systems, the infrastructure is
created specifically, and the sensor nodes are scattered randomly. In deterministic situations, data
is transmitted in predefined ways, and sensors are placed manually. The position of the head of the
cluster or downlink sensor is also crucial in terms of energy efficiency and performance.

[Himiamizamis MOpOTOKONYy — MapmpyTtu3amii €  (QyHKIE  CTPYKTYpHOI
(apxiTexkTypHOi) MOJZENi, OCKUIBKH CEHCOpPHI MEpEXi PO3TIAJAIOTHCS 13 PI3HUMHU
apXITeKTYPHUMH Ta JU3aMHEPCHKUMHU OOMExXeHHSMU. J[s1 cTabUTbHOCTI MapuIpyTy
BOXJIMBUMU (PaKTOpaMH ONTHUMI3aIlii € €Hepris Ta MPOMYyCKHAa 3/aTHICTh. [CHYIOTH
pi3HI yCTaHOBKH, $IKi BUKOPHUCTOBYIOTH MOOUIBHI JAaTYMKHU J€ OUIBIIICTh YaCTUH
JATYUKIB MEPEXKEBOI apXITEKTypH BBAXAIOTHhCS HEPYXOMUMHU. Po3ropraHHs By3na
BITUBA€ HAa MPOIYKTUBHICTH MPOTOKOIY MapUIPyTH3aIii 1 Iie 3aJeKUTh BiJl caMoi
nporpamu. PosropranHs Moxke OyTH sIK CaMOOPTaHI30BaHUM, TaK 1 JETEPMIHOBAHHM.
VY cucremax camoopranizailii iHQpacTpyKTypa CTBOPIOETHCS CIEIIATIbHO, a BY3IH
JATYUKIB PO3KUAAIOTHCS BUIAJKOBUM YHUHOM. Y JI€TEPMIHOBAHUX CHUTYaIllsiX aHi
MePEeTaroThCA 3a 3a37ajerilb BU3HAYCHUMHU NUISIXaMU, a JaTYUKU PO3MINIYIOTHCS
BpyuHy. [loJ0KE€HHS TOJIOBHOI YacTHHH KiacTepa ad0 HU3XITHOTO JAaT4MKa TaKOXK
Ma€ BUpIllIaJIbHE 3HAYEHHS 3 TOYKHU 30pYy €HeproeeKTUBHOCTI Ta MPOAYKTUBHOCTI
[1-5].

Ha mpoiiec HanamtyBaHHsT MapuipyTiB MiJl 4ac CTBOPEHHS IH(PPACTPYKTypHU
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BIUIMBAIOTh €HEPreTUYHI pilIeHHs. SKIIO BCl By3/1IM 3HaXOAAThCA B Oe3MOcepe/iHin
OJIN3BKOCTI B/l BUCXIAHOI YACTHHM, IIpsiMa MapUIpyTH3allis Oy/ie NpalioBaTH JOCUTh
nobpe. Alie 3aragomM MapuipyTusallis MyJIbTU-CTPUOKIB CTa€ HEMUHYUYOIO, OCKLIBKH
JATYUKU PO3KUJAHI BUIIAAKOBUM YMHOM IO BCid 30H1. Ha mpoTokon mapupyTtu3aiiii,
0COOJIMBO MIOAO0 CTAOUIBHOCTI MapumipyTy Ta MiHIMI3aIlli CIOXXWBaHHS EHEprii,
CWIBHO BIUTMBAaE MOAEINb mepeaadi qaHux. CeHCOpHUN BY30J B CEHCOPHIA Mepexi
MOKe OyTH acolifoBaHUM PiI3HUMH (YHKLIOHATBHUMU MOXKIUBOCTAMU. By3omn moxe
OyTH mpU3HAYECHHM JUIsi TakKoi cHemiainbHOi (PYHKIII, SIK 30HAYBAaHHS, arperarisd,
peTpaHcisLig, 1o 0e3MmocepeHbO 3aJeXHO Bia mporpamu. Sk pe3ynabTaT, eHepris
By3Ja MOXXE IIBHJKO BHUTPAYaTUCh Y pa3i OJHOYACHOTO 3aJisiHHI TPhOX
(GYHKITIOHATPHIX MOMUIMBOCTEH, 1 116 € KPUTHYHHM acTleKTOM Yy TMEpPCHEKTHUBI
MOXHMBOCTeH Bysnma. Jlms  onTumizamii  mepemadi B CEHCOPHUX — BY3Jax
BUKOPUCTOBYETHCSI arperaiisi JaHuX, KOJIM aHAJOTIYHI MaKeTU 3 JIEKUTBKOX BY3JIB
arperyrotbcs. JlJis IbOro CEHCOpPHI BY3JIM T€HEPYIOTh 3HAYHI HAJIMIIKOBI JlaHi. Y
JESKHUX MPOTrpaMax CEHCOPHUX MEPEK MOTPIOCH JIUIIE YCIiX JTIOCTAaBKH ITOBITOMIICHb
MDK MYHKTOM MpPU3HAYEHHS Ta JKepesoM. [Hin moTpeOyroTh mie OuIbIl TOYHOTO
KIHIICBOTO pe3yJibTaTy. BumoramMu JOCTaBKM B PEKHMI pPEabHOTO dYacy Ta
MaKcHMI3alli Mepexi 1 1i TEpMIHOM CITy>KOU € HACTYIIHI.

1. JloctaBka He B pEXKHMI peaJbHOro 4acy. 3a0e3meyeHHs JIOCTaBKU
MOBIIOMJICHb € O0OB’SI3KOBUM JIJIsl BCIX MPOTOKOJIIB MapIIpyTHU3allii, a e o3Hayvae,
10 TIPOTOKOJI 3aBXIW MOBHHEH 3HAXOIUTH MapHIPYT (SKIIO BIH JIMCHO ICHYE) MIiX
KOMYHIKaIlIHHUMHU BY3JIaMHU.

2. JlocTaBka B peXHMi peanbHOro 4acy. [Hoi moTpiOHO, 1100 MOBITOMIICHHS
OyJ0 JOCTaBJICHO Yy BHM3HAUGHMM dYac, 1HAKIIE BMICT iH(opMallii MOBITOMICHHS
3MEHIIYEThCS a00 MOBIIOMJICHHS CTa€ HEMPHUAATHUM IICIAS OOMEXEHOro yacy. Y
OyIb-IKOMY pa3l OCHOBHOIO METOIO ITMX IIPOTOKOJIIB € 3aTpUMKa MEpexi s
MOBHOTO KOHTpOt0. CepemHs KUIbKICTh 3a7au WX MPOTOKOJIIB MOXKe OyTH OIliHEHA
3a JIOOMOTOI0 BHMIPIOBaHHS YacOBUX OOMEXKEHb Ta Koe]illi€eHTa JOCTaBKH
[IOB1IOMJIEHb.

3. TpuBamicth poOOTH Mepexi Mae BHpIIIAJIbHE 3HAYCHHS B CHCTEMax, JIe
mporpama MOBHHHA MPAIIOBATH sikoMora JoBie. [loka3HUK, SIKHH BUKOPUCTOBYETHCS
JUTSE BU3HAYEHHSI TEPMIHY CIIYKOM MEpEexXi, 3aJIeKUTh Bl mporpamMu. Y OUIBIIOCTI
MIPOTOKOJIIB Mepea0avaeThCs, MO KOKEH BY30JI € OJHAKOBO BAXKIMBUM 1 B TaKHX
MIPOTOKOJIAX BUKOPUCTOBYETHCS 200 Yac JI0 BiAMAaHHS MEPIIOTo By3Ja, ab0 cepeaHe
€HEProCIOKMBAHHS BY3JiB. Alle SKIO BY3JIM HE OJHAKOBO BAXJIMBI, PO3YMHOIO
METPUKOI0O MOXe OyTH 4dac, JOKH TPIOPUTETHHH abo OCTaHHI BY3/IH HE
BIIKJIFOYAOTHCS.

ITponiec nporuno3yBandss y WSN 31e01UIbIIOr0 3a71eKUTh Bif (i3HYHUX YMOB
By3Jla JaTduKa. PilIeHHs] POrHO3yBaHHS 3HAYHOIO Mipot0 0a3ylOThCS HA amapaTHIN
gactuHi. [licns mporHo3yBaHHS BinmOyBaeThCsl mporiec Mmapmpytusarii. Jam By3ou
3HAXOJIMTh NUIAX JUIS Mepeaadl JaHux gatduka. [1icas nporo BUOMpaeThCss MapuipyT 1
nepenarTbes aani. Yepes manuii o0csIT JaHUX, 10 TEHEePYIOThCA JaTYMKOM, 00poOKa
HE CHOPUYHWHSIE HABAaHTAXCHHS Ha ceHcopHuUU By3od. lllnmsaxu wmapmpyTu3aiii
BCTAHOBJIIOIOTHCSL OJHUM 13 TAKUX METO/IIB:

1) peakTUBHHIA;

46



2) iHILIaTUBHUN;
3) riopuaHMIA.

OO6uncnoBaHHI MPOAKTUBHI MPOTOKOIM BU3HAYAIOTh IIISAX Ta 30€piraioTh ix y
TaOIUIll B MaM’SIT1 KOXKHOTO JaT4YMKa, HaBITh O TOTO, SIK BOHU 3HaA00MsThCs. bynb-
AK1 3MIHU CIIJ] MOIIMPIOBATH MO BCi Mepexi. OHOBIEHHS TaOMMIl MaplIpyTH3aLii
JUIsL KOXKHOTO JaTYMKa MOTpeOye BEIMKOI KUIBKOCTI IaM ATl Ta PecypciB, OCKLIBKH
WSN Moxe ckmanaeTbcs 3 THCSY JATYMKIB. Y pa3l pPeakTUBHUX MPOTOKOIIB
MapuIpyTH OOYHMCIIOIOTHCS JIMIIE TOAl, KOJU iX OMIsAaroTh. ['IOpUIHI IPOTOKOJIU
MOETHYIOTh XapaKTePUCTHKH SIK PEAKTHBHUX, TaK 1 aKTHBHUX MTPOTOKOJIIB.

3a3Buyail npotokonu Mapuipytusanii WSN moguisitoTeCsi Ha TpHU KaTeropii:
MapIIpyTHU3alis Ha OCHOBI l€papxii, MapUIpyTU3allisi HA OCHOB1 PO3TallyBaHHs Ta Ha
pPiBHI CErMEHTIB Mepexi. Y NPOTOKOJaX, 3aCHOBAaHMX Ha I1€pApXIYHI OCHOBI,
JaTYUKA BUKOHYIOTH Pi3HI 3aBIaHHs. MacmTaboBaHICTh — TOJIOBHUH CEHCOPHHIA
aTpuOyT y Au3aiiHl Takux Mepex. MapuipyTusailisi Ha OCHOBI l€papxii Mpaiioe B
IBOX pexumax. Ilepmuii pexuM BUKOPHCTOBYETHCS JJIi BUOOPY 3arojOBKiB
knactepiB (CH), a apyruit — st MapmipyTtusamii Ta iaeHTH(IKamii KOHKPETHOI
noaii. MapmpyTuzanii Ha OCHOBI MICIIE€3HAXO/PKCHHSI PO3TalllyBaHHS JaTYUKIB
BUKOPUCTOBY€ETbCA Il Mapuipytusaiii gaHux. buibiie Ttoro, iHdopmaiis mnpo
po3TanryBaHHs Ta iH(QopMaIlis Tpo MOJIOKEHHsI HeoOXiHa /11 0OYMCIIEHHS BiICTaH1
MDK JBOMa I[IMMH JaTYMKaMH. TakuM YHHOM, MOXKHA BU3HAYHTH CEPEIIHE
CHOKMBaHHS eHeprii. [Hdopmaliio Nmpo MICIENOJ0KEeHHSS MOXHa OTpUMaTH 3a
JIOTIOMOTOI0 JIBOX METOJUK: IepIlia METOJMKAa — OOYMCIUTH Yepe3 CYCITHIA BY30I1,
apyra— oOuuciutd reorpadiyHe ToOJIOKEeHHS 3a  gomomoror  GPS. VY
CErMEHTOBAHOMY PIBHI MapHIpyTH3allii, BCl JaTYUKH MOAUISIOTh OJTHAKOBUU HAOIp
3aBIaHb y Mepexi. BuOip nmatuukiB s 3amuTy MOXKe OYTH BaXKKUM Yepes
BIJICYTHICTh TJIOOQIBHOTO 1JICHTH(IKATOpa TOPSA 13 BUITAJKOBUMH PO3IIUPCHHIMHU
BY3JIiB.

[IpoTokon kiactepuzallii — Ii¢ HAUTIOMIMPEHIMINN aJITOPUTM, OPIEHTOBAHUMA
HAa TPUBAIICTh POOOTH MEpEeXKi, eHEeproeeKTHUBHICTh Ta BPIBHOBAKCHHS
HaBaHTaXeHHsA. Kitactepuzallis MpomoHye MaciTaboBaHICTh, MOOUIBHICTH Ta
arperamiro AaHuUX. Arperaiis JaHUX — I MOETHAHHS IMAKETIB JaHUX 3 JCKUIBKOX
JATYUKIB B OJTHOMY ITaKEeTi, BUKOPUCTOBYIOYM MIHIMalbHi, MAKCUMAJIbHI Ta CEpEeJHi
3HaueHHsA JaHux abo BHIaJIeHHS JyOmikaTiB. Arperaiis JaHHX KOHTPOJIOE
3aBaHTXKEHHS MEPEXKi, IO MPU3BOIUTH 0 3MEHIIICHHS 3aTJIbHOT KUTBKOCTI MaKETiB.

VY anproputmax KiacTepusallii HaBaHTa)KEHHS BPIBHOBaXY€ETHCS 3a JIOTIOMOT OO
nuHamigHoro BuOopy CH, mo 3abesmeuye Xopole BPIBHOBaKEHHS CIOKHWBAaHOI
€Heprii CeHCOPHUX BY3IMiB. 3a momomoroto pyxy kiactepa CH,nmani mepemaroThes
BCIM CEHCOPHHUM BYy3JIaM, II0 MPHU3BOAUTH 0 30aJaHCOBAHOTO CIOXKHBAHHS €HEprii
MPOTSTOM YChOTO Yacy po0oTu natuuka. OqHak yepe3 BUKOpUCcTaHHA nepexoay, CH,
PO3TaIIOBaHMI MOOIM3Y HU3X1THOTO JAaTYMKa, TOBUHEH TepeiaBatu OunbIne Tpadiky,
HiK 1HI1 CH, 110 cTBOPIOE Taki MpooOsieMu, K By3bKi MICLSI Ta epeBaHTaKEHICTh. B
pe3ynbTati, eHepriga HauOmmkdoro CH BTpayaeThcs paHilie, HDK €HEpris 1HII1
BY3JIiB. YHHUKHEHHSI 3aTOpIB, MPOTHO3YBaHHS BY3bKUX MiCllb Ta 30aJlaHCYBaHHS
HaBaHTaXXeHHsA € KiIo4oBuMHU mpobiemamu B WSN. Onrtumizaiis BHOOPY BY3IiB
JATYMKIB JOTIOMArae B yNpaBJIiHHI MEPEBAHTAXKEHHSIMU Ta MOJEriye OanaHCyBaHHS
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HaBaHTaXEHHs. J[7151 MpOrHO3yBaHHS BY3bKHX MICIIh TIPOTSATOM yCHOTO JKUTTS MEPExKi
JATYUKU KOHTPOJIOIOTHCS 3a JIONMOMOTOI0 MOHITOPUHTY €MHOCTI Oydepa Ta
CIIOCTEPEKEHHSIM BUKOPUCTaHHS KaHaidy. 3 IHIIOro OOKy, MEXaHI3MH YIpPaBJIIHHS
NEPEeBAaHTAXKEHHSAMU Ta 3aMo00IraHHd [EPEBAHTAXKEHHAM MOXYTb 30UIBIIUTH
NPOAYKTUBHICTH ~MEpPEXI Ta BpPIBHOBAKMUBATH HABaHTaAXEHHS  Tpadiky B
MapuIpyTu3ailii 3 KiIbkoMa CTpuOKaMHu.
OCHOBHHMMU TIPOTOKOJIAMHU Jie He0OXiHA eHeproedeKTUBHA MapIIpyTH3AIIis €:

1) TIpoToko:a nmepenadi indopmMmaiiii 3a gomomororo neperosopis (SPIN) ;

2) CrBopenns iepapxii kinacrepusanii (LEACH);

3) Mapupyrusaiiist Ha ocHOBi rpajgienta (GBR);

4) nuHamivHa Mappytusanis mrepena (DSR);

5) EneproedektuBHuU 30ip TaHUX B CCHCOPHUX THPOPMALIMHUX CHCTEMaX

(PEGASIS).

SPIN He Moke TapaHTyBaTH IIOBHY JOCTaBKY IIaKETiB BiJi TOJIOBHOTO
By3na(CH) no mu3xigHoro. butkiie Toro, SPIN notpedye moBHUX 3HaHB 3 TOIOJIOTII.
Takox 1€ TPOTOKON SKWW OPIEHTOBAHWM Ha JOCTOBIPHICTH JAHWUX, 1 HU3XITHUU
By301 Mae OyTu OOOB’S3KOBHM JUISi CTBOPEHHS, Ieperadi Ta TIOBTOPHOTO
MapIIpyTyBaHHs IAKEeTiB HOBHX JaHWX. METOI0 MPOEKTYBAHHS I[LOTO IMPOTOKOIY,
Oyna e(eKTHUBHICTh CIIOXUBAaHHS €HEprii, 0 MPHU3BENIO0 J0 30UIbIIEHHS TPUBAIOCTI
KUTTS Mepexi. Jlms 3MeHmeHHs eHeprii cnokuBaHHsA, SPIN BukopucrtoBye
CTUCHEHHsI Ta 00poOKy iH(opmMmarlii Bcepeanni Mepexi. OgHak BiH Ma€ OOMEXKEHHS,
COpUYMHEHE 3HA4YHOW Audy3i€l0, 110 MNPU3BOJUTH JI0 BHCOKOTO  PIBHS
nepeBaHTaxkeHHs. KpiM TOro, KOXEH BY30J1 YTBOPIOE Tpaai€eHT TiJ Yac
PO3IOBCIO/UKEHHST 70 BCiX CBOiX cycimiB. Lli rpamieHTH — 1€ TUISIXH, SKI
BUKOPUCTOBYIOTHCS JUIsl MapuipyTtusaiii nakery. OJIHaK BOHU HAJAlOTh OOMEXEHY
iH(pOpMaIIiI0 B TOMY CEHCI, III0 KOXKEH BY30JI 3/IaTHUKM PO3II3HABATH JIMIIIE TOW BY30JI
SIKMM PO3TAlllIOBAHUM TTOPSL 3 HUM.

Sx pesynbrar, SPIN cnpuilHATIMBHA A0 BY3bKHUX MICIb, IO CIPUYUHSIE
Hee(eKTUBHICTh criokuBaHHS eHeprii. CeHcopHi By3nu 3 akymysstopom (BPSN)
MOXXYTh PIJIKO 3yCTpid4aTHCS dYepe3 TEXHIYHO IUIl MPOEKTYBaHHS, JIOBTUU TEPMiH
eKCIUTyaTallii Mepexi Ta BUCOKOi HajiiHocTl. Hampapiena audysis miaxoguTs s
OUTBIIIOCTI 3aCTOCYBaHb, alie¢ € CIA0KUM MICLIeM JJIsl TPOTPpaMU y BUNAAKY KOJHU €
O0araro mpuiiMadiB 1 OomopHUX To4yok. Komm mpuiimMadi TOB’si3aHi OAWH 3 OJIHUM,
00’e€M HaHWX 3HAYHO 30UIBIIYETHCSA. MapumipyTu3ailis Ha OCHOBI pajliaHTIB — II€
Moau(iKoBaHa BEPCis I[LOTO MPOTOKOY. Y IIbOMY pillleHHI BUKOPUCTOBYIOTHCS TaKi
METOJ/IH, SIK arperaiis JaHuX Ta YIPaBIIHHS MEPEeBAHTAKCHHIMU, I PIBHOMIPHOTO
OamancyBaHHA Tpadiky, IO JOMOMarae BPIBHOBAKUTH HAaBAaHTAXEHHS HA CEHCOPHI
BY3JH 1, TAKUM YMHOM, 301UTBIITY€E TEPMIH CITYy’)KOU Mepexi. ANTOPUTM MapIIpyTU3arlii
LEACH xapaktepusyeTbecs SIK i€papXiqHUi 1 MPU3HAYEHUN NJIs1 300py Ta MPUHOMY
JaHUX BiJl Ta JO HU3XITHOTO BY3/a, SKHH IO CYTI BUCTyIa€e 0a30BOI0 CTAHITIEIO JIIS
CrieliaIbHUX MEPEK.

Anroputmu PEGASIS ta LEACH cxoxi. Boun o0OujiBa BHKOPHCTOBYIOTH
QITOPUTM MYJIBTU-CTPUOKY JIsI MaplIpyTH3allii, TOAl SK Ui TIepeaapecamii A0
KIHIIEBOTr'O By3Ja Oyjie BUKOPUCTAHUM JIUIIE €UHUN CeHCOpHUIT By30i. KoxkeH By30:
€ YICHOM JIaHIIOTa JJIs Tiepeaapecallii MakeTiB, M0 MPU3BOAUTH 10 3MEHIICHHS
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HakjmagHux ButpaT. [lpum BuKopucTaHHsS auHaMidHOI kiactepu3auii B PEGASIS,
MPOAYKTUBHICTb 30 UIBIIYETHCS BTPUYI.
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Analysis of the Negative Effect of Rocket-Space Activity on the Ozone Layer

From the sources of information available to us, the impact of rocket and space activities on
the ozone layer in the region where the cosmodrome is located has been analyzed. The trend
dependences of the ozone content in the atmosphere and the incidence of malignant skin tumors on
the activity of rocket launches were obtained. Proposed recommendations for the development of
proposals for reducing the negative impact of rocket and space activity on the ozone layer.

[3 moctymHux Ham jkepen iH(popmallli BUILIMBA€E, IO TOYHA JaTa Ta 4ac
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KOCMIYHOTO TYCKY BHU3HAYA€THCS TEPII 32 BCE TaK 3BAHUM «BIKHOM TycKy». Jls
KOXHOTO KOHKPETHOI'O KOCMIYHOTO MOJIbOTY ICHYE CBOE «BIKHO» — TMEPIOJ yacy,
KOJIM MOJKJIMBUN 3allyCK KOCMIYHOTO amapaTy Ha pO3paxyHKOBY TpaekTopiro. Ilpwm
3aIyCKy INTYYHOTO CYIMYTHHUKA «BIKHO» 3 SIBISIEThCS OAWH pa3 Ha 100y. [lpwm
noyibotax Ha Micaup 10 yBaru OepyTh ii a3y (MoOJIOAMK, Mepila YBEpTh, MOBHUN
MICSII[b, OCTAaHHSI YBEPTh) 1 BUILE MEpeiueHe, Tak sIK JOCHIKeHHsT Micsliisi TOBUHHI
MPOBOJUTUCS B yMOBaX OCBITIEHOCTI JIOCHIIKYBaHUX paHOHIB, a TaKOX
PaIlOBUIMMICTh KOCMIYHOTO 00’€KTa Ha3eMHUMHM CTaHIlIsSIMH. «BikHa» st cTapTiB
10 Micsis 3 ypaxyBaHHSIM IIUX OOMEXEHb 3a3BHYail MOBTOPIOIOTHCS 3 1HTEPBAJIOM
npuOau3HO B 1 Micdlb 1 MaloTh TpuBaiicTh 2 4 nus. [lpu 3amyckax MIDKIUTAaHETHUX
KOCMIYHHUX armapaTiB «BiKHO» JIJIS 3aITyCKy TPUBA€E KiJIbKa THXKHIB, aJIe IIOBTOPIOETHCS
BOHO piako. Jlos MDKIUTAaHETHHX TIOJBOTIB MOMEHTH 4Yacy MOXKIIMBHX CTapTiB
MOBTOPIOIOTHCSI MPUOJU3HO Yepe3 CUHOJIWYHUN MepioJ miaHeTH (mepio oOepTaHHS
rianeTu BiiHocHO 3emui). [{ns Benepu Bin nopiBHioe 1,57 poky. [ns Mapca — 2,14
poky. Ha Onitep moxkna mitatu nmpaktudHo 1mopoky [1]. Kpim toro, B po6oTi [2]
BKa3aH1 METEOPOJIOT14HI SIBHINLA, K1 HEOOXIHO BPAaXOBYBATH B MPOLIEC] MIIaHyBaHHS
KOCMIYHHUX IMYCKIB.

Y 3B’SM3Ky 3 1MM, PO3BUTOK KOHBEKIi 1 (opMyBaHHS HeOE3MeUHUX
KOHBEKTHBHUX SIBUIIl IOTOIU TIOCTIHHO KOHTPOJIIOIOTH (axiBIli METEOPOJIOTIUHOT
CITY)KOM KOCMOIPOMIB JJii TOTO, IMIOOM MaKCHUMaJbHO 3a37ajerib TMOMEePEIUTH
nocagoBux oci6, 1 myckom PH KII, st 3BeieHHs 10 MiHIMYMY BIUTMBY HEOE3IEUHHUX
SIBUII] TIOTOIM HAa TEXHIYH1 3ac00M Ta (axiBIliB, IKi BUKOHYIOTh po00oTH. ToOTO cTan
030HOBOTO MIapy arMochepu Haj PErioHOM KOCMOJIPOMY HE KOHTPOIIOIOThCS. Kpim
TOTO, MPU peaizailii pakeTHO-KocMivHOi AistmbHOCTI (PKJI) BiicyTHI y3rokeHHS Ha
MDKIEpKaBHOMY PiBHI rpadika 3/1iiicHeHHs 3aImycKiB [3].

Jlns po3B’si3aHHA 1aHOi 3a1a4l HEoOXIHI HACTYIHI JaHi [4]:

1) Tpena muHAMIKK 3MiHM KOHICHTpAIlil 030HY B I[IKaBOMY HaM PETiOHI;

2) cepeaHbOCTATUCTHYHUI PO3IOILI 030HY IIPOTITOM POKY.

3) KiIbKICTh 030HY, III0 PYHHYETHCS KOHKpeTHUM BuaoM PH.

4) xapaKTepHUCTHKa KOCMOAPOMY (KUIbKICTh 1 MaKCHMajlbHa MPOIyCKHA
3/IaTHICTh CTAPTOBUX IUIOMIAIOK; CTATUCTHKA ITYCKIB).

Amnani3 1 pekoMeHaaIlii 0a3yroThCsl Ha BIIKPUTHX JKEpEax 1 3alpOIOHOBAHI B
poboTi misi kocMmoapomy «MupHuity (P®). Ha mouatox 2018 poky xocmompom
3HaXOJWBCS Ha 1-My MiCIll Ha TUIaHETI 3a KUTBKICTIO KOCMIYHHX 3aITyCKiB 1 KUTBKICTIO
3amymeHnX KocMiuHuX amapatiB: 1618 1 2134 BigmoBigHo, mo crtaHoBUTh 50,3% 1
51,2% Bin cymapaux nokasHukiB CPCP i1 Pocii. B nepion Hai0inbIoi akTHBHOCTI
kocmosipomy B 1970-80-x pp. 3Bimcm 3milicHIoBasiocs Ouibine 40% mIopigHUX
CBITOBHX 3amyckiB Ha opOity (mo 61,3% B 1979 pomi) [5]. Y manomy perioHi
(ApxaHrenbcbka 007acTh) Ha TiJcTaBl  0araTOpiYHUX CIOCTEPEXKEeHb [6—7]
noOynoBaHuii rpadik 3MiHH 3araabHOTO BMicTy o30HY (3BO) 3 1978 mo 1998 pp.

(puc. 1).
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Puc. 1. 3aranpuuii BMIiCT 030HY B aTMOoc(epi HaJ ApXaHreIbChbKOM
1 — rpadik cepeIHLOMICIYHOTO BMICTY 030HY B aTMocdepi;
2 — TPEH] BUMIPY 3arajibHOro BMIiCTy 030HY B aTMocdepi

VY 1poMy K perioHi MPOBOAMIOCS JOCHIIKEHHS IWHAMIKA 3aXBOPIOBAHOCTI

3JIOSIKICHUMHM IMyXJIMHAMU IKipu. Ha puc. 2 HaBeleHO TpeH NUHAMIKH 3MIHHM YUCia
peecTparliii OHKOJIOTTYHUX 3aXBOPIOBaHb MPUOJIU3HO 32 TOW CaMHii YaCOBHH Jiara3oH

[6-7].

1L| :
I i A

1 | 1 1 1 1 I', .
1983 85 87 89 91 93 95 1997 PIK

Puc. 2. lunamiku 3aXBOPIOBAHOCTI 3JIOSKICHUMU MTyXJIMHAMU HIKIPH:
1 — KUTBKOCTI1 3apeECTPOBAHUX 3aXBOPIOBAHD 3JIOAKICHUMH Ty XJIMHAMU HIKIPH;
2 — TpeH/I TUHAMIKHU PeeCTpallii 3aXBOPIOBaHb 3OAKICHUMHU MyXJIMHAMU MIKIpU

KiTeKICTE BHIIAAKIE, IO 3aPEECT-
poBaHo Ha 100 THc. HaceneHHA
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BukopucToByroul JIHIAHUN MIAXIA I8 OUX rpapiyHUX 3aJeKHOCTEH OyIo
OTPUMAHO aHAJIITUYHI BUPA3H:

y =—0,008 x + 0,46, (1)

J€ X — 4acOBHUU Jlama3oH; y — 3MiHA CEPEAHHOTO 3HAUYCHHS BMICTY O30HY
B aTMocdepi.

y = 1,075 x + 12,9, )

Je X— 4YacoBUU Jlama3oH; ) — KUIbKICTh 3apeeCTPOBAHUX BHUIIAJIKIB
OHKOJIOT14YHHUX 3aXxBOproBaHb Ha 100 THC. HaceleHH.

VY pobotax [8-9] Oyna BucyHyTa OOrpyHTOBaHa TiMOTE3a MPO B3aEMO3B’ 30K
MDK 3HWXKEHHSM KOHIEHTpallii 030HY, 30UIBIICHHSIM YHCJIa OHKOJIOTTYHUX
3aXBOPIOBaHb 1 AKTUBHOIO PAKETHO-KOCMIYHOIO JIISTTBHICTIO.

VY pob6otax [6—7] Oyno nmpuBeAEHO J1aHi IPO KOJWBAHHS KOHIIEHTpAIlii 030HY B
JAHOMY PETiOHI MPOTATOM KaJeHAAPHOTO POKY. 3 OrJIANy Ha Il JlaHi W OTpUMaHl
BUpa3u OyB moOynoBaHuii rpadik, mo utroctpye BinxuieHHs 3BO Big cepenHboi
HOPMH TIPOTSTOM POKY (pHc. 3).

3RO, 4
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6
Puc. 3. Binxunenus 3BO Bix cepeiHb0i HOPMU MIPOTATOM POKY

I'padiuna 3anexHICT Ma€ YITKO BUPAXXEHUN SKICHUU 301 3 aHAJIOTIYHUMH
3QJIEKHOCTAMHM, OTPUMAHMMU B IHIIUX perioHax 3eMHoi kymi [10]. Lle mo3Boise
3pOOUTH BUCHOBOK MPO T€, IO KOJUBAHHS KOHIIEHTPAI[li 030HY MPOTATOM POKY Ma€e
MOCTIMHUM XapakTep.
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Yceporo Ha 1 ciuns 1999 p. 13 xkocmonpomy 3pobneno 1500 3amyckie PH
KOCMIYHOIO TPU3HAYEHHS, 110 JO3BOJIIE OAEPKATH BEIMYHMHY CEPEIHbOPIYHUX
nyckiB. [{g Beauunna Oyne 6a30BOIO Ji1 BU3SHAUYCHHS MOKJIMBOI BEJIUYMHU 30UTKY,
1[0 HAHOCUTHLCS O30HOBOMY IIapy, 1 BHJAA4l pEKOMEHJAl 3 OnTUMi3allii 4acTOTH
3amyckiB. Po3paxynku OynyTth mpoeneHi mana PH «Coro3», ToMy 1o BeauuuHa
€KOJIOTTYHOT'0 30UTKY, HAHECEHOr0 IHIIMMU paKeTaMH, SIKI 3allyCKaroThCs 3 JAHOIO
MOJIIrOHa, MPUOIU3HO oAHakoBa. BukopuctoByroun nani ais PH «Enepria», moxna
nopaxyBatd, mo oaudH myck PH «Cowo3» mnpu 3Humendi Omnuspko 100 T
atmocepHoro o3ony 3HIkYye 3BO Ha 0,1% Hag perioHoM MmycKy.

3rigno nanum [11] Bimomo, 110 3MiHa 3arajbHOTO 3MICTy 030HY Ha 1% Beje a0
3MiHU 1000BO1 103U yJAbTpadioeTOBOro BUMPOMIHIOBAHHS COHIISI B 00J1aCTi CIIEKTpa
akTUBHOI O1osoriyHoi 1ii Ha 1,6—3% A OUTbIIOCTI MIKUPOT 1 YaciB POKY 1 MPUBOJUTH
70 30UIbIIEHHS 3aXBOPIOBAHOCTI HEMEJTAHOMHHM pakoM wiKipu moHaa 2%.
OuikyBaHa cepeAHbOpPIYHA KOHLEHTpALlll 030HY HaJ JaHUM perioHoM ckianae 0,26
cM (pO3paxyHKOBI JIaHi1) 3 MaKCUMaJbHUM 30UTbIIeHHSIM 10 0,35 1 3MEHIICHHSM /10
0,22 cM BiMOBIIHO (JJaHHI CIOCTEPEKEHb TounHatouu 3 1992 p.).

[lepenbauyBana MakcHUMallbHa KUIBKICTh PIYHUX IYCKIB 3a0e3medyeThes
TEXHIYHUMH MOXJIMBOCTSIMU CTapTOBHX IUIOMIAOK 1 TMOBHHHA OYTH ONTUMAJIBHO
pO3MOAIEHA TMPOTATOM POKY, TOMY IO BIAMOBIAHO JO CTAaTUCTUYHUX JaHUX 1
NPOBEIEHUX HaMU pO3paxyHKiB MakcMMaibHa KoHIeHTpauis 3BO  Han
KOCMOJpoMOM Oyzie MpoTsAroM 3 Oepe3Hs 1O BepeceHb. TexHIYHa MpPOMyCKHA
MOJKJIUBICTh CTApTOBUX IUIOIIAJIOK CKJIaJla€ OJHY PAaKETy B THXKIEHb, OJHOYACHUHN
3alyCcK I1’AThbOX pakeT Moxe 3HM3uTH 3BO Ham nmanum perionom Ha 0,5%. Jns
OCTaTOYHOI'O PIlIEHHSA 3aJlayl [0 BU3HAYEHHIO 3MEHIIEHHS BEJIMYMHU O30HY Y
BIJICOTKAaX 1 BIJMOBIIHO IUIONII O0JAcTI BHUHMKAKOYOI O30HHOI JIpU TMPHU 3aIyCKY
OJIHOTO KOHKpeTHoro Tuny PH HeoOXimH1 10JaTKOBI JOCIIKCHHS, SKI Ha JaHWUMA
MOMEHT He npoBoauiucs. Ha Hamr moruist, BOHM MOBUHHI MOJISITaTH B HACTYITHOMY.

1. Ins xoxxHOI cTyneHi kKoHkpeTHOT PH ckiamaeTscs MaTreMaTHIHUN BMpa3 Ha
ocHOBI (4) [12], mo m03BOJsS€E BHU3HAYWUTU IIBUAKICTh BUTIKAHHS Tra3iB 3 KaMepH
3TOPSHHSA ¥ OTXKE JUHAMIKY BUKHUIY MPOAYKTIB 3rOPSTHHS B MPOIIEC] MOTBOTY.

c= |2 T¥(p)dp. @)
p

7Ie Po — THUCK y KaMepi 3ropsiHHS; P — TUCK Y BUXITHOMY MEPETHHI COTLIA.

2. Ili mani 3iCTaBISAIOTBCSA 3 IUKIOrpamMoro moiboTy PH BigmoBimHO 10
KOHKPETHOI UKJIOIPaMH .

3. 3Ha10YM TPOJYKTH 3TOPSHHS KOHKPETHOTO BUIY MallMBa 1 PEAKIII0 Ha HUX
KOMITOHEHTIB O30HOBOTO IIapy MOKHa OJIEpKaTH MaTeMaTUYHE BUPAKCHHS, IO
JI03BOJISIE BU3HAYaTH 00’€M 00JacTi 1 MPOIEHTHUM PO3MOLT 3MEHIIEHHS O30HY B
perioni PKJI.

4. Jlani TeOpeTHUYHI PO3POOKH JOUIIBHO MIATBEPAUTH MPOBEACHHSIM
eTajoHHOro 3anycky PH KoOXHOro Tuiy 3 KOHTpOJIEM KOHIIEHTpaAIlli 030HY 10, Mij
4ac 1 MICJs MyCKY.
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OcraToyHe pillIeHHs L€l aKTyaJlbHOI HayKOBO-IIPAKTUYHOI 3a7a4l MOxke OyTH
OTpUMaHE B XOJI MOJANbIIMX HAYKOBUX JOCIIIXKEHb, MPOBEIACHUX Ha IHIIOMY
aKicHOMY piBHI. Ha mincraBi oTpumMaHuX HaMM JaHuX NOHUK akTtuBHOcTi PKJ[ y
PO3IJIIHYTOMY PErioH1 MOBUHHUNA MPUXOJUTHUCS Ha NepioJ] 3 Oepe3Hs 10 BEPECEHb.

3anporoHoBaHl MPOMO3HUIIlT MIOA0 PEKOMEHAAIli MOXYTh CTaTH OCHOBOIO
pPO3pOOKH YHIBEpCAIbHOT METOAMKH, IO JI03BOJISE 3IMCHIOBATH CTPOr0 HAyKOBE
IUTaHYBAHHS 31MCHEHHS KOCMIYHUX IMYCKIB Y OYyIb-KOMY PErioHi 3emill, a TaKOX
MOXYTh OyTH 3alPONOHOBAHI B SIKOCT1 6a30BUX s ipoBeaeHHs HJIP y BiamoBinHUX
HAyKOBO-JIOCIITHUX MIAPO31Iax.
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Modeling of Database of Automated Document Formation System
for Introductory Tests Based on Semantic Approaches

The stage of development of the automated system of formation of documents for entrance
tests — modeling of a database on the basis of semantic approaches is considered. The advantages
of using “entity — relationship” models for the task and relational database are given. The ER-
model is based on certain semantic information about the subject area under consideration. An
example of the database design stage is given: development of conceptual, logical and physical
models.

OmuuM 13 eTamiB HaBYaHHS 3700yBadiB BHUINOI OCBITH € TIPOXOJKEHHS
KOHTPOJIBHUX 3aXO1B 3 KOHTPOJO 3HaHb i/l Yac MPOXOHKEHHsS Kypcy abo mo Horo
3aKiHUCHHIO a00 BW3HAYEHHS JOCTATHOCTI PiBHA, KOJIM abITypiEHT BCTYyMaE 0
yHiBepcuTety. [IpoBeseHi MOTOYHOTO 3 MUCUMIUTIHY, SK MPaBUIO, OPraHi30BYIOTh Y
BUTJISIZII KOTPOJIBHUX POOIT, TPOXOMKEHHS TECTOBUX 3aBJaHb, TBOPUUX POOIT TOIIO
[1]. IlimcyMKoBUW KOHTPOJb 1 BCTYIHI BHUIPOOOBYBaHHs Iepen0adaroTh OUTBII
KOPCTKI (POpMH KOHTPOJIFO 3HAHb, OCKUITHKHM, BOHHU 3a0€3MeUylOTh BHU3HAYCHHS
BIJIMOBIIHOCTI piBHA 3100yBaua abo albiTypieHTa KBalipikamiiHUM BHMOTaM.
3a3Buyail 411 3a0e3MeueHHs] JaHoi Il TPOBOJAThH ek3aMeHHU. [IpoBeIeHHs ICTIHTIB
nepeadavae Buaavy 3100yBavy eK3aMeHaIliiHoro OiieTa.

CkrnagaHHs TMMaKeTy €K3aMeHalliiHuX OUIeTiB Mae IMeBHI BHMOTH, IIOB’sS3aHi 3
3a0€3MEeUYCeHHSIM YECHOCTI TMPOBEEJCHHS OIIHIOBAaHHA 3HaHb, OJHAKOBUM piBHEM
CKJIAQHOCTI BCIX 3aBAaHb, 3PO3YMUIICTIO, YHIKAJIBHICTIO, HETIOBTOPIOBAHICTIO 3
MOTIEPEIHIX POKIB TOmO. ToMy CKIamaHHS OUIETIB 3aiiMae y BHUKJIQAadiB, IO
MPOBOJISITh KOHTPOJIBHI 3aX0JU, OBOJI Oarato 4acy. BeTymHi OuneTn CKIagaroThes
TaKUM YHHOM, 11100 TIEPEeBIPUTH PIBEHb 3HAHB 3 JEKUIbKOX (haxoBuX nucuuriiid. Kpim
TOTO, TIpU (POPMYBaHHI BCTYIMHUX OUIETIB B MpOIIEC] iX CKIAJaHHS MpHIMae rpymna
BHKJIQ/IYiB, 110 HAKJIaJga€e CBOi crienudiuHi oOMeXeHs, 0COOIMBOCTI 1 ckiagHocTi. Ha
ChOTO/IHI iCHy€ 00’ €KTHBHA HEOOXITHICTh B aBTOMAaTH3aIlil mporecy (hopmMyBaHHS
eK3aMeHaIIHHUX OUIETIB, 0 CYTTEBO CKOPOTHUTH Yac Ha iX CKJIaIaHHS.

dopmyBaHHSI BCTYITHUX OUIETIB mepembadae poOOTy 3 pensmiiHuMu 6a3zaMu
nanux (BJ1), sKi MICTATh MUTaHHS 1 3aBIaHHA (3a/adi) 3 BIAMOBIAHUX JWCITUILIIH.
CtBopeHHs Ou1eTy 3BOAUTHCA 10 (hopMyBaHHs 3anuty BUOipku iHdopmMaiii B B/I.

OnHi€ero 31 CKIAJAHOCTEH MPOEKTYBAHHS € MPABWIbHE 1 YITKE BCTAHOBJICHHS
CYyTHOCTEH, 3B’A3KIB, 3aliexkHOCTed, aTpuOyTiB bJ[ 1 iX BimHOmIeHb MK coboro. e
MOXe€e 3a0€3MeUnTH BUKOPUCTAHHS CEMaHTUYHUX MIAXO/(IB Ha e€Tanax MpOoeKTyBaHHS 1
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MozenoBaHHs bJl, sk cki1aJoBOi YaCTMHM aBTOMAaTH30BaHOI CHUCTEMH (OpMyBaHHS
JOKYMEHTIB JJI BCTYITHUX BUIIPOOOBYBaHb.

Bce Bumie 3a3HayeHe CBIIUUTH NMPO HEOOXITHICTH MPOBEACHHS MOJEIIOBAHHS
b/l Ha OCHOBI BUKOPUCTAaHHS MOJIENIeH «CYTHICTH — 3B’s130Kk» (ER-mMomeneit) [2]. do
nepeBar ER-moneneit cnig BigHecTH Te, 0 BOHA MOXKE BUKOPHUCTOBYBATUCH SIK
OCHOBA JJIs1 YH1(DIKOBaHOTO OaraTOpiBHEBOrO MOJAHHS JIaHUX, 30KpeMa, 3 Hei OyAyTh
noOyA0BaH1 TpYU MOJEII: KOHILIENTyalbHa, JIOT14Ha, (i3uuHa, Ha ocHOBI ER-nmiarpam.
Tpanuuiiino moaentoBanHs bJl mpoBoaUTBCA Ha TPHOX PIBHAX: KOHLENTYyaJIbHOMY,
¢izuunOMYy, JoriuHOMY [3].

Ha mepiomy erami mpoekryBanus B/l BuaiisioThest cyTHocTi (entity), ski e
OpeeToM, 0 MOXYTh OyTH 11€HTH(IKOBaHI MEBHUM METOAOM, IO BIApPi3HSAE HOTO
Bil 1HmKUX mpeaMeriB. g 3amayi, MO PO3MISAAETHCA CYTHOCTIMH OYIyTh:
JTUCUUIUTIHA, CTYJEHT, OUIeT, CHelialdbHICTh, BUKIAJa4, 3a1ada. MDK HUMH
BCTAaHOBJIIOIOTHCS 3B’ S3KU — acolialii, 38 sI3KH MPOXOASTh MO BIAMOBIIHUM KITFOYAM.
KoxHa cyTHICTb Ma€ CBOi €K3eMIUISIPH, HANPUKIAJ, A cyTHOCTI CrenaabHICTh —
CHEIIAIbHICTh 32 SIKOK0 HABYA€ThCA 3/700yBady 1 Ha3Ba OCBITHBOI MPOTpamu.
CkJaiaeThCsl KOHIEIIIIA 3aralibHOT CTPYKTYPH MOJIEN Ta 11 apXITEeKTYpH.

- 1 CneylankHIcTh - v L n iy

CTYOEHT - = - Blwafay

Puc. 1. KonuentyanbHa Mojienb BJ]

Ha npyromy etami OynmyeTbes JoriuHa MoOjaelb (puc. 2), sKa YTOYHIOE
KOHIIETITyalIbHY. BKa3yroThcs omepartiiiHi 1 TpaH3aKIiiHI CyTHOCTI, Oy1y€eThCst HaOip
BIJTHOIICHD 13 3a3HAYCHHSIM IMEPBUHHOTO KJIIOYa JUIsl KOXKHOTO 3 HUX. [IpoBoauThCs
CIIBCTaBIICHHS aTpUOYTIB 10 CYyTHOCTEH.

Jloriyaa Mozenb MICTUTh CYTHOCTI 1 aTpuOyTH, K1 A0 HUX BITHOCUTHCA. Tak
cyTHicTh «CTyAeHT» MICTUTh aTpuOyTu imeHTudikamii 3m00yBaya — HOrO
«[IpizBume, iMm’sa, mo-O0atekoBI» 1 «Kom Ta cepito macmopta». CyTHICTH
«CreniaapHICTh» MICTUTH aTpuOyT «OCBITHS mporpamMay, sika BIUIMBA€E Ha TEPETiK
MMTaHb 3 JUCIUITIH, IO BIAMOBIIAIOTH OOpaHiid oOCBiTHIN mporpami. CyTHICTH
«/lucmmuriga» CKIaTaeThCcsl 3 TEPENIKY MHUTAaHb 1 3ajad 3 PIi3HUX JUCIMILIIH, SKi
BXOAATh 10 aTpuOyTiB «Ilutanas» 1 «3amada» BimmoBigHo. CyTHICTh «Bukmamau»
Mae atpu0yT «lIpizBuiie, iM’s1, T0-0aTbKOBI» BUKIIAJa4a, SKHA BUKIIA1a€ KOHKPETHY
JUCUHUIUTIHY 1 BIIMOBIAHO CKJaB MUTAHHS, 110 BXOIAThH A0 OLIETy, MO MEepeBipIli
3HaHb 3 i1 3acBoeHHs. CytHicTh «biter» mae arpulyr «Homep Oinera». dizuuna
MOJIeb JEeTaji3y€e JIOT1YHY MOJieNb. Y Hii MPOMUCYIOTHCS CIOCOOM PO3MIILICHHS
JTAHUX y CepeJIOBHUILl 30epiraHHs Ta CocoOu I0CTyNy 10 HUX Ha (PI3UYHOMY PiBHI.
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Puc. 2. Jloriuna monens b/

Y poOoTi moOKazaHO eTam CTBOPEHHsS 0a3W JaHuxX g pO3pOOKH
aBTOATH30BaHOI CHCTeMH (DOPMYBaHHS JOKYMEHTIB JUISI BCTYITHUX BUIIPOOOBYBaHb.
Omnucani 1 HaBe[EHI MOJIENIl HA TPhOX PIBHA MOJEITIOBaHHS Ha ocHOBI ER-miarpam.
KoHnentyaibHa MOJENb JIO3BOJISIE PO3pPOOMTH 3arajibHy KoHmemnmiro bJ[ 0e3
KOHKPETUKH 1 TIPHUB’A3KK JI0 TEXHOJIOTMH pealtizallii, MporpaMHUX MPOAYKTIB TOIIIO.
Po3po6iena 1 HaBejeHa JIoriyHA MOJIEINb MOKa3ye (GaKTUIHUN BUTIISA, B IKOMY Oyre
nogado b/l B oOpaniit cuctemi ynpasiinas b/, ®i3uuna Moaenb TaHUX € JOTTYHUM
¢dinamom monemoBaHHs bJl, ockibKK B Hilf HaBeIeHa yTOUHIOKOYa 1H(OpMAIIiS MO
opranizaitii, 30epiraHHI0 Ta 3B’A3yBaHHIO KOHKpETHOi iH(opMallii Mk coboro. Bee
HaBEJIEHE € OCHOBOIO [IJIsi PO3pOOJIEHHS aBTOMATHU30BaHOI CUCTEMHU (POpMyBaHHS
BCTYITHUX OUIETIB Ha OCHOBI ceMaHTHYHUX ER-mMomeneii.
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CUCTEMHMH HNIAXLI 10 PO3POBJEHHS 3AT AJTBHOI MOJIEJI
PU3UKY BUPOEHUYOI'O TPABMATHU3MY HA MIAIIPUEMCTBI
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Approaches to the Development of the Model of the Object of Information and
Control System of the Food Industry

To date, the task of raising the level of intelligence of specialized control systems, which stems from

the limitations of the traditional information approach, comes to the fore. The papaer considers the

construction of a model for the information and control system (ICS) of the food industry based on
an object-oriented approach.

Ha cporojHinmHii IeHb Ha TIEPEIHIN TJIaH HAYKOBUX JOCIIKCHb BHCYBAETHCS
3aBJaHHS TJBUINCHHS PIBHSA IHTEJIEKTYaJIbHOCT1 CIEIIaTI30BaHUX KEPYHOUHX
CUCTEM, sSIKa BUTIKA€ 3 0OMEXKEHOCT1 TpaIUIIitHOTO 1H()OPMAIIHHOTO MiIXOTY.

VY skocti MeTony mNOOYAOBH MPOTPaMHUX MPOAYKTIB I 1HGOpMAIIHHO-
kepytouoi cucremu (IKC) migmpuemcTBa XapyoBOi NPOMHUCIOBOCTI 0OOpaHUM
00’ekTHO-OpieHTOBaHe MmiaXim. OO’€KTHO-OpPIEHTOBaHA TEPMIHOJIOTIA BHU3HAYAE
00’ €KT K MaKeT, 0 MICTUTD JIaHl, MPOIIEAYPH Ta METOIH, III0 HAJTAIOTHCA SIK CEPBICH
THIITNM 00’ €KTaM.

AOcTpakiisi 00’ekTiB 6arato B YoMy HalpaBlicHa Ha e()EeKTHBHE BUKOHAHHS
PO3IOALICHUX OOYHCIICHB, SIKI B 00’ €KTHO-OPIEHTOBAHIM CHCTEM1 TiICHO TOB’s3aHi 3
0OMIHOM TOBITIOMJICHHSAMHU MK 00’ ekTamu. HeoOximuum Gaszucom jyuis opmaizartii
iHTenekTyanpHux kKoMnoHeHTiB IKC € monens indopmartiitnoro o6’ekra (10), sika
OBHUHHA OyyBaTHCS B paMKaXx JesaKoi (opMaabHO1 cucTeMH (Teopii).

[apopmariitauii 00’ €KT TPOMOHYETHCS BU3HAYEHO HACTYMHUM duHOM: O =
<No, {A}, {O}, {F}>

ne No — im’s 00’ekta; {A} — MHOkHMHa aTpuOyTiB 00’ €kTa (Ay,...,An), 1€ Aj—
I-i1 arpudyr 10; {O} — MHOXHMHA 00’€KTIB, SIKi CTPYKTYpHO BXOJATH JO JTAHOTO
06’exra, (Oyg,,Ong, --Ong_ )» A& Oy — 1-if migmopsiikoBanuii 00°€kT, 00’ €KTy 3

iMm’sim No; {F} — mHOXWMHa QyHKIIIH, sKi BuKOHYE nanui 10.

AtpuoyT 10 BuszHaueHO gK: A = <Na, Sa, Va>

ne Ny— im’st atpulyta, Sy — MHOXHMHA, HAa SKIH BU3HAYAETHCS 3HAYCHHS
atpulyTa, V, — 3HadeHHs aTpulyTa, TOOTO OLE SA B 3a/1aHU MOMEHT 4Jacy t.

AxktuBaumu 10 (AIO) nazuBatumemo Taki 10, y skux MHOXKHMHA (YHKIIHA HE
MOPOKHS, TOOTO BOHU BOJIOA1IOTH BIACHOIO MOBEIIHKOIO 1 MOKYTh BUKOHYBATH JESKI
aktuBH1 nii. [lacuBaumu 10 (IIIO) nHazBano IO, mo HE BOJOAIIOTH BIACHOIO
MOBE/IIHKOI0, MAaCUBHO OEpyTh y4acTh B peaiizallii AesiKkux Jii.

Tpanuiiiinum 3aco0oM onucy (QYHKIIOHYBaHHS OO0 ’€KTIB B 00’ €KTHO-
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OpIEHTOBAaHUX METOJIaX 1 CHUCTeMax € MOJelb CKIHUYEHOro aBTomaTa. Sk Oulbil
yHIBepcalbHUI  3aci0  Bu3HaueHHS  (QyHKUIOHYBaHHS IO  mpomoHyeTbes
BUKOPUCTOBYBATH anapaT KaHOHIYHUX 4HcIieHb E.

Y pobGori OyB pO3MISAHYTHM OJMH 13 TIAXOMIB PpO3poOKH 00’€KTa
iHpOpMaIlliTHO-KepYIoU0i  CHUCTEMH, a caMe€ 00 €KTHO-OpIEHTOBAaHUM, KU
HaIpaBJIeHUI Ha €(PpeKTUBHE BUKOHAHHS PO3MOJILICHUX 00UYHCIIEHb.
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Methodological Principles of Portfolio-Oriented Management

The realities of today’s market situation and world experience shows that the only universal
approach to solving a huge number of tasks is projects and their management. In modern project
management, one of the most significant development trends is the structuring of project
management at three levels: project portfolio, program and individual projects. As a rule, the
implementation of professional project management begins with individual projects. It is believed
that in order to properly manage the portfolio, companies must first master the management of
individual projects and programs.

3acTOCyBaHHSI Cy4YaCHUX METOJOJIOTIM yHpaBIiHHS MPOEKTaAMU 1 IpOorpaMaMH €
YUHHUKOM, 110 BH3Haua€ e€(EKTUBHICTb BUKOPUCTAHHS KaliTaly B Mpoueci
(YHKIIIOHYBaHHS 1 PO3BUTKY TMIJANPUEMCTB 1 Opraizamiii. AJie po3lUpeHHs
MaciiTadiB 3aCTOCYBaHHSI 1 30UIBIIEHHS CKJIAAHOCTI MPOEKTIB CYNPOBOIKYETHCS
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3HAYHUM 30UTBLIEHHSM KUIBKOCTI 1H(OpMalli, sKy MEHEI)KepH NOBUHHI 00pOOIsATH B
OoOMEK€eHI TEpMIHM 1 3 HAWBUIIOK €(PEeKTUBHICTIO. IIpU BHCOKHMX TeMIax pO3BUTKY
IHAYCTpli 3HAHb, SKI CHOCTEPITAIMCh OCTAaHHIM YacoM CTa€ 3pO3yMUINM, IO
(axiBUAM JTOCUTh CKJIAJHO BIACTEKYBAaTH BCl MpPOLIECH B NPOEKTAX, 30UpaTH 1
OMEepaTUBHO OOpoOJATH BCIO HeoOxigHy iHopmaliro. OcobIuBO  CKIAAHO
BIJICTEKYBAaTH 3MIHU B iIHPOPMALIIHTHOMY OTOYEHH1 IPOEKTIB.

Mertonosorisi yHnpaBlliHHS TPOEKTIB CHUPAETHCS HA TEOPIl0 CUCTEM Ta
BUKOPUCTOBYE CUCTEMHUN minxif. CUCTeMHMH MigXin — A1€BUM IHCTPYMEHT
pamioHanmizamii 1 MOJIMIUEHHA MPOEKTHUX MpoueciB. I[IpOEKTHUN MEHETKMEHT
po3risigae Oyab-siKe MIANMPUEMCTBO SIK CUCTEMY 1, BIATOBITHO /0 3aKOHY PO3BHUTKY
CHUCTEM, y HiIi MOXXHa BHJUIMUTH Bl CKJIaAOBI (MiJCUCTEMHU), OJHY 3 HHUX MOXXHA
Ha3BaTH KOHCEPBATUBHOIO (MIATPUMKA ICHYBaHHS), a IHIIY — aJIallTUBHOIO
(amanramiss g0 3miH). KoHcepBaTMBHAa 4YacTMHAa — 1€ BUPOOHWYI IUKIIH, IO
MOBTOPIOKOTBCS, — OJIMHWYHE, cepiiiHe abo MacoBe BHUPOOHHUIITBO ToBapiB. Jlo
aJanTHBHOI YaCTHHM OpTraHi3allii BiIHOCATH IPOIECH PO3BUTKY 4Yepe3 IMPOEKTH,
nporpaMu Ta noprderi.

AnanTariirto po3yMilOThb SK OKpPEMHUW BHUJ YIPaBIiHHS, 30KpeMa, THYYKE
iHHOBAIliiHE YMPAaBIIHHS MIANPUEMCTBOM, IO 3JaTHE MPUCTOCYBATUCSA JO HOBHX
YMOB Yy 3OBHIIIHbOMY cepeaoBuini. Kommanii, ki MarOTh THYYKE TO€IHAHHS
KOHCEPBAaTUBHOI Ta aManTUBHOI MiJACUCTEM, 3JaTHI IIBHUIKO IPHCTOCOBYBATH
CHUCTEeMY OpTraHizaIlii mia riodanbH1 3MIHH, 110 BiAOYBAIOTHCS B CBITI, 1 Y HUX OiJIble
IIaHCIB JIJIs1 cTa0LIi3aIlii 1 MOAaNBIIIOr0 PO3BUTKY KOMIIAHII.

OcHoBHUMHU 00’€KTaMH TEPETBOPEHb Y TPOEKTHOMY MEHEIKMEHTI €
OpraHizaiiiHO-TeXHIYHI Ta COIialbHI CUCTEMHU Oyab-IKOTO PiBHA. ba30BOI OCHOBOIO
NPOEKTHO-OPIEHTOBAHOTO  YIPABIIHHS PO3BUTKY cuUcTeMd € Kouuemmis SIT
(IToprdens — Tlporpama — Ilpoekt — Ilpomec — IlpoaykT), sika oOpi€eHTOBaHa Ha
MOCTi{HE BIATBOPEHHS MPOYKTIB MOPTHEIS IPOEKTIB.

OnHuM 13 OCHOBHHMX IHCTPYMEHTIB YIpPaBIiHHA MOPTQHEIIMH IPOEKTIB B
CydacCHMX KOMIIAHISIX € CTaHAapT 3 YIpPaBIiHHS MOPTQErIeM MPOEKTIB, pO3pOOICHMIA
[acturyrom ympaninHsa npoektamu (PMI). ¥V cucremi 3nanp PMI ympaBmines
noptdeneM MPOEKTIB MPEACTABICHO ABOMA TPYIIaMH MPOIIECIB:

® cpyna npoyecié BUPIGHIOBAHHS ~ BKIIOYAE CIEMEHTH  YIPaBIiHHS
noptdeneM, 0 BITHOCATh KOMIIOHEHTH MOPTQEIs 10 MEeBHUX KaTeropii
1 IMIJaroTh OIIHIII 3 METO I1X BKJIIOUYCHHS/BUKIIOUEHHS 10 CKIIAIy
noptdens;

® cpyna npoyeci¢ MOHIMOpUHZY i KOHMpOJO 3aCHOBaHA Ha KIFOYOBUX
IHAUKATOpax MISTBHOCTI OpraHizailii, 3a JOTIOMOTOIO SKHX IEPiOIUIHO
BUPIBHIOIOTHCS KOMITOHEHTH TTOPT(HEIS 010 CTPATETYHHUX I[LICH.

Sk mokasye BITYM3HSHHUIA JTOCBIJ BIIPOBAKEHHS MPOEKTHOTO MEHEIKMEHTY B
MPAKTUKY YOPABIIHHS MIANPHEMCTBAMU HAWOUTBII CKIAAHOIO TPOOIEMOI0 €
opraHizamii B3aeMoOJii B TMpolecax yOpaBIIHHA pecypcamMu TMPOEKTIB Ta
aAMIHICTPYBaHHSI TPOEKTIB. BITYM3HSHA TMPAKTUKA MPOEKTHOIO MEHEIKMEHTY
0a3yeTbCs Ha BUJUICHHI TUMTaHb YNOPABIIHHA pecypcaMu  IPOEKTIB  Ta
aJMIHICTPYBaHHSI TIPOEKTIB B 30HY YIPABIIHHS MiANPUEMCTBOM, IIO 3HAXOIUTHCS
HaJl 30HOKI0 BIANOBIAAJIBLHOCTI KepiBHMKA TpoekTiB. lle 1 Oymno mepemnyMoBoOio
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CTBOPEHHS HAYKOBUX OCHOB MATPUYHUX 1HPOPMALIMHUX TEXHOIOTIH.

TakuM YMHOM BHHHMKA€ TOCTpa HEOOXIAHICT B CTBOPEHHI HayKOBO-
METOJUYHUX OCHOB TMOOYJOBU CHEIIaJIbHUX CHUCTEM YHPABIIHHSA pecypcaMmu
npoekTiB — ERPP (Enterprise Resources Planning in Project) Ta cucrem
aaminictpyBanHs npoekTiB APE (Administrated Projects of the Enterprise) ta ix
BIIPOBA/XKEHHSI B IPAKTUKY BITYMZHAHOTO MPOEKTHOTO MEHEKMEHTY.

OcHOBHa 1ied CTBOpPEHHsS LUX 3aco0iB Moxke OyTH TMOoJaHa y BHUIISAL
KOTHITUBHOT MOJI€JIi, HaBeJIeHO1 Ha puc. 1.

YnpasniHHA NpoekTamu
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IHCTPYMEHTaNbHI NPorpamHi 3acobu ynpas-niHHA
npoektamu (MS Project, Primavera)
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Puc. 1. KorniTuBHa Mojie7ib B3a€MO3B’ 13Ky KOMIOHEHTIB MIT

[ls TexHONOTiS BUKOPUCTOBYETHCS I  ONTUMAIBHOTO  yIPaBIiHHS
BUPOOHUYOIO [ISUTBHICTIO MIANPUEMCTBA, BHUPINIYIOYM pa3oM 13 3aBIaHHAMH
VIOPaBIIHHS TPOEKTAMU 1 3aBIaHHA YIPABIIHHS OIepariiHow AisutbHICTIO. [Ipm
[IOMY 3IMCHIOETHCS MONIYK SIKHAWKPAIIUX PIIEHb 3 YpaXyBaHHIM (yHKIIOHYBaHHS
BCHOT'0 MIJMPUEMCTBA, IO JOCITAETHCS LUISIXOM MIABUIIEHHS 1H()OPMOBAHOCTI BCiX
yOopaBiaiHChbKUX — chny0. Taka  TexHonoris oTpuMana Ha3BY  MaAmMpuyHoi
ingpopmayitinoi mexuonozii (MIT).

B ocHOBI 111€1 TeXHOJIOT1i — CIMENUCTBO 13 TPHOX MPOTPAMHUX 3aCO01B.
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1. IHcTpyMeHTaNbHI mporpaMHi 3acodu ympasiinHs npoektamu (MS Project,
Primavera, Cnaiizaep).

2. Cucrema ynpasiinHs pecypcamu npoektiB — ERPP (Enterprise Resources
Planning in Project) PrimaNad. ChemianbHa cucTemMa YHOpaBIiHHS pecypcaMu
MPOEKTIB, $Ka peaji3ye B aBTOMAaTU30BAHOMY peXHUM1 (QYHKIII YHIpaBIiHHSA
pecypcamu 1 Ha piBHI IPOEKTIB, 1 HA PiBHI NIANPUEMCTB.

3. Cucrema anminictpyBanHsi npoekTiB APE (Administrated Projects of the
Enterprise) PrimaLib. Peanizye ¢yHkIli goBeAeHHS A0 MEHEIKEpIB 1 BUKOHABIIIB
MPUIHATUX PIIIEHb 3 BUKOHAHHS POOIT MPOEKTIB, BiAOOpakae BUKOHAHHS POOIT.

[lepm HiXXK BHU3HAYUTH OKPEMi MPOEKTH, SIKi MOXYTh CTaTH KOMIIOHECHTAMHU
noptdesnsi, Tpeba BUKOHATH BEIUYE3HUIM 0OCSAT pOOOTU 3 MIATOTOBKH 1 TMJIAHYBaHHS
cTparerii po3BUTKy. LlimicHe ysBIEHHS MpO CTpaTerirto Po3BUTKY OpraHizaiii Ha
NEeBHUX CTalifAX JKATTEBOIO IUKIY BUMAarae JETalbHOTO PO3TJISIAY IIHHOCTEW, Ha
OCHOBI AKuX Oyzae popMyBaTucs noptdes.

PosristHemo Tpu MOXIIMBI BaplaHTH CTpaTerii po3BUTKY OpraHizailii y craiaii
PO3KBITY.

1. HeBipHOo BHOpaHa cTpaTerisi 03Ha4ae MOBEPHEHHS M0 IIHHOCTEH HIKYOTO
piBHA 1 MOXXE BHUKIMKATH HECIO/AIBAaHYy «CMepThb» KoMmmanii. Bona Moxke Oyrtu
00yMOBJICHa PI3HUMHU NTPUYWHAMU, HAIIPUKJIIA/I, 3MiHA TIPABHUJI TPH HA PUHKY.

2. Haitnomupenima cuTyarllisi, KOJM KOMIIAHIEIO Kepye JIIoANHA, 3aciinjieHa
OakaHHSIM «IIBHUIKHX TPOIIEH», sika He BMI€ IIPOTHO3YBaTH MalOyTHE 1 HE BiIUyBae
OTpeOU MOCTIHHOTO PO3BUTKY.

3. Halararo pigme 3ycTpiyaeThCsi CHUTYyallls, KOJM OpraHizaifis 3aimae
NPaBWIbHY CTPATEriYHy MO3MIII0 1 BOJOJIE CEPUO3HHM YMIPABIIHCHKUM JIOCBIIOM
YKy 3 MANTPUEMHUIBKOIO 1HTYI1i€0. Lle cTumMyitoe BUXi Ha HOBUM LIUKII PO3BUTKY
Ha OCHOB1 HOBOi JIOMIHYIOYO1 IIIHHOCTI, MPUPICT JOXOJIB 3a paXyHOK HOBUX SKOCTE M
TOBapiB Ta MOCHYT.

®dopmyBanHs nopTdens nepeadadae oHOYACHE MTOPIBHIHHS Py MPOEKTIB 3a
KOHKPETHUMH IapaMeTpaMu, I0O0W TEeperTH 0 NMEeBHUX PEUTHHIIB KOMITOHEHTIB
noptdens. [IpoexkTu/mporpamMu 3 HAUBUIIUM PEHTHHTOM 3T1AHO 3 KPUTEPISIMHU OLIIHKU
MOTIM BIAOMPAIOTH IJIs MOPTQEII0, 3aI€KHO BiJl HASIBHOCTI PECYPCIB.

Jlinst BpaxyBaHHS B3a€MO3AJICKHOCTEH KOMIIOHEHTIB TMOPTQens 3a3Buyait
BUKOPUCTOBYIOTh  KOC(QIIIEHTH 3aJIEKHOCTEH MPOEKTIB, 10 BU3HAYAIOTHCA
EKCTIIEPTHUM MIIAXOM. AJle TOHATTS OJU3BKOCTI, MOMIOHOCTI, CXOXKOCTI MIiX
00’extamMu a00 3MIHHUMH — 1€ JTy>K€ BOKJIMBUU acleKT B Teopii aHanizy manmx. Ha
puc. 2 300paxeHa 3arajbHa cXxema MOCIiJOBHOCTI (opMyBaHHS OPT(HETIO0 Ha OCHOBI
CTpaterii po3BUTKY KOMIIaHii.

OTXe, METOMOJIOTIS YIPABIIHHSI MPOEKTIB CIUPAETHCS HA TEOPII0 CHUCTEM Ta
BUKOPUCTOBYE CHUCTEMHUW miaxin. HuWHI TOHATTS MOPOEKTHO-OPIEHTOBAHOTO
VIOPABIIHHS Y CBITOBUX CTaHJIAPTaX Ta MOJACISIX TPAKTYETHCS 3 PI3HUX TOYOK 30Dy 1
CYyTTEBO BIUIMBA€ Ha BHUMOTU J0 MpPOLEAYp Ta 3aco0iB YIPaBIIHHS MNPOEKTAMH,
nporpamamu Ta noprdensimu (YIIIIII).

Y cydacHOMY TMPOEKTHOMY MEHEKMEHTI 10 4YKCiIa HaWOLIbII 3HAYHUX
TEHJICHI[IH PO3BUTKY MOXXHA BIJHECTH CTPYKTYPYBAHHS YMPABIIHHA MPOEKTAMH 3a
TphOMa PIBHAMU: NOPT(]Esb MPOEKTIB, IporpaMa Ta OKpeMi MPOEKTU. K MpaBuio,
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BIIPOBAXKEHHSI NPO(ECIHHOIO MPOEKTHOTO MEHEKMEHTY MOYMHAETHCA 3 OKPEMHX
poekTiB. ToOTO, 1100 SKICHO yNpaBIATH NOPTQeneM, KoMIaHii HEOOXITHO CIIOYATKY
OCBOITH YIPABIIHHSI OKPEMUMH IPOEKTAMHU 1 MPOTPaMaMHU.
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Puc. 2. TlocninoBHICTh TIporieciB popMyBaHHS MOPTHET0 PO3BUTKY OpraHizairii
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Analysis of Artificial Intelligence Technologies Application in Cybersecurity

Applications of artificial intelligence (Al) to different fields of cybersecurity is discussed.
The use of Al is not limited to the protection of web resources. One of the possible areas of
application is the reduction of the attack surface or the number of possible vulnerabilities in the
cybersecurity system. To do this, artificial intelligence systems analyze the activity of system users
and help to adhere to the principle of the least number of privileges. Al seems to be a very
promising approach, although there are some problems with collectiong and replesenting data for
machine learning.

[HTENEKT — 1€ TepeayciM 3MaTHICTh HaBYATHCS, alalnTyBaTHCS IiJl MIHJIMBI
YMOBH, pOOUTH y3arajJlbHEHHsS 1 3aCTOCOBYBaTH OTPHMMaH1 3HAHHSA HAa MPAKTHUIL. Y
chepi kibepbOesnekn mTyuHuil iHTenekT (LI) Bxkimtowae B cebe MUCIUIUTIHU
MAaIIMHHOTO 1 TIIMOOKOTO HaBYaHHS, OJJHAK Y HBOTO € 1 CBOS BJIaCHA POJb. 32 CBOEIO
cyrtio Il ckoHlleHTpoBaHUN HA JAOCATHEHHI pe3yibTaTy, IPHU LIOMY TOYHICTH HE
TaK BXKe i BacIMBa. Moro KiHIieBa MeTa — Il MPUPOIHA PEaKiliss NP BHUPIMICHHI
criamuux 3aBaadb. lctmuaanin Il 3matHuid  migtd camMocCTiiHO. BiH HOBHHEH
3HAXOJUTH 1JIcaJIbHE PIICHHS B KOHKPETHIN CHUTYallii, a HE MPOCTO POOUTH BUCHOBKH
Ha OCHOBI HA0OPY JaHUX 1 3aMPOrPAMOBAHOI JIOTIKH.

Ha punky kiOepOesneku Bxke € cucremu 3 BukopuctanHsm IIII. B oGmacti
3aXHUCTYy BeO-pecypciB 1 JOJATKIB BOHU aHATI3YIOTh CEPENIOBHINE 1 MOIIi, K B HUX
BiI0YBaIOTHCA, PO3MI3HAIOTH 3arPO3H 1 BYKHBAIOTH 3aXO0/(IB II0JI0 iX YCYHEHHS.

Onun 3 BapianTiB peamizamii Il — 3actocyBaHHS HEHUPOHHUX MeEpEXK Yy
CUCTeMaX BUSIBICHHS TPUBAIUX IUIECTIPIMOBAHMX aTak. Hampukiazg, OUTBIIICTH
Cy4aCHUX CHCTEM BUSIBIIEHHs MepexeBux BTopraeHb (IDS / IPS-cuctemn) 6a3ytotbes
HA CUTHATYpPHOMY MPHUHIIUII pO3Mi3HAaBaHHS 3arpo3. Tox HaBITh HE3HAYHI Bapiaiii B
peaizailii MexaHi3My aTaku ab0 pO3TATYBaHHS WOTO B Yaci 4acTO MPU3BOAATH N0 il
YCHINTHOT peai3artii.

[acrpymentn III, aki camMOHaBUAIOTHCS, ONTUMI3ZYIOTH POOOTY 3aXHCHHKIB
calTy: cucTeMa KOITIOE Jii eKCIepTiB, 1 MOTIM, BUXOIYH 3 HAKOIMMYCHOI 6231 3HAHb,
TECTY€ MOMATKH, 3HAXOJUTh BPa3nuBOCTI Ta mepesipse iX. [licna camonaBuanns 111
caM HAJIAIlITOBYE CUCTEMM 3aXUCTy TakK, 00 MKIIUBUN Tpadik OyB OJIOKOBaHUH 1
HE MaB J0CTyIy A0 (PYyHKIIINA T0AaTKIB, a O€3MeUHUl MPOX0auB Oe3nepemkoaHo [1].

Ta 3actocyBanns Il He oOMexyeTbcs TUIBKH 3aXHCTOM BeO-pecypceis. Ille
onHa cdepa 3aCTOCYBaHHS — 3MEHIIEHHS IMOBEPXHI aTak, TOOTO KILIbKOCTI
MOXJIMBUX BpPa3JIUBUX MICIIb B cHCTeMl KiOepOesmeku. Jlns mporo cucrtemu LI
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aHAMI3yIOTh AKTUBHICTh KOPUCTYBAaylB CHCTEMH 1 JONOMAararTh JOTPUMYBATHCS
NPUHIMIY HAaWMEHIIO1 KUIbKOCTI mpuBiierid. Inmumu cinoBamu, Il gomomarae
BUJIATH CIIBPOOITHUKAM MIHIMAJIbHO HEOOX1MHUM M HaOip mpas, 00 MPHU ILOMY HE
0JIOKYBaTH X IIOJEHHY POOOTY 1 HE 3yNMMMHUTH O13HEC-TPOIIECH OpraHi3allii.

[Ile onna oOnacte 3actocyBanHs Il — mnpenukTuBHA aHamiTHkKa. Bixke
3’saBunncs cucreMu Ha 6a31 I, siki mporHo3yoTs HalOIbI MMOBIPHI BUM aTak Ha
OCHOBI JJaHUX MPO TMoNepeaH1 All KIOep3I0YMHIIIB, CIPIMOBAHUX Ha KOMIaHio [2].

Jlemexmysanns ¢hivuney. 3MOBMUCHUKH J10CI PEECTPYIOTH CHIB3BYUYHI1 IOMEHHI
IMEeHa cepaica, SIKUi 30MparoThCs aTaKyBaTH 3a MIHIMAJIbHO MOXJIMBHUMA TepMiH. [y
(IIMHTOBOT CTOPIHKU TEXK OOUPAETHCS JOKAIbHUM XOCTUHT a00 BUKOPHUCTOBYETHCS
3llamMaHui cepBep. Y OUIBIIOCTI aTak 3a3BUYail 3acTOCOBYEThCs poTtokosl HTTP 6e3
mudpyBanHs 1 ceptudikaTiB. TakuM YUHOM, SIK aTpUOYTH JOCUTH B3SITU JOMEHHE
iM’s1, Whols-indopmaiiiro, reosokaiito cepsepa, Tii MepexxeBoro nporokony (HTTP
a6o HTTPS) 1 nHasiBHICTH cepTudikaTa 1 Horo napameTpis.

3aBmaHHS JCTCKTYyBaHHS (INIMHTOBUX IIOCWJIaHh MOYHA BHPIIIUTH 32
nornoMororo 0iHapHoro kiacudikatopa. [Ipuuomy HEOO0B’ I3KOBO BUKOPUCTOBYBATH
CKIaaHuil amapaT rnOokux HelpoHHuX Mepexxk (DNN), skuil BuMarae BenuMKOi
KUTPKOCTI JaHMX JUIsl SIKICHOTO HaBYaHHA. JlOCHTH CKOPUCTATHCS TpaauIliiHUMU
IHCTpYMEHTaMu Kiacudikaiii (IMCKpUMIHAHTHUI aHali3, METOJl OMOPHUX BEKTOPIB,
JiepeBa MPUUHATTS PillICHHS, BUIAJIKOBUH JIiC, perpeciiHuil aHam3 [nependadeHHs |)
a00 CTBOpEHHSAM pemnyTalii Mozeni (scoring system) Ha OCHOBI CTaTUCTUYHOIO
PO3MOALTY aTpUOyTIB MK IBOMA KJacaMH IMMOCHJIaHb 1 €KCIIEPTHOI OIIHKH.

Knacudikariis ganux mo KoHOIASHIIHHOCTI ISl TOTPUMAHHS HOPMAaTHBIB TIO
ix 00poOiri. OcTaHHIM YacoM 3aXUCT BiJl MOPYIICHHS 3aKOHIB PO KOHQIAEHIIIHHICTD
JTAaHUX CTaB OJHUM 13 TOJIOBHUX MIPIOPHUTETIB Opraxizaiii. I3 mpuiiHATTSIM 3arajbHOTro
pernamenty €C momo 3axucty aanux (GDPR) 3’sBunmcst Takox 1 iHIII TpaBOBi
3axoau, Hanpukias, KamidopHifickkuit 3aKoH mpo 3axucT npas crioxuBadiB (CCPA).

O6poOka MaHWX KJIIEHTIB 1 KOPUCTYBayiB MMOBUHHA 3/1MCHIOBATUCS BiIIOBITHO
0 MUX akKTiB. 3a3BUYail Ile O3Hayae, 110 HEOOXTHO TMepeadayaTd MOMKIMBICTH
BUJIAJICHHS JTaHWX 3a 3amuToM. HenoTpuMaHHS IMX 3aKOHIB TATHE 32 COOOI0 BEIIHKI
mrpadu 1 30utku pemyraiii. Kinacudikaris 1aHux JOMOMOXKE BIJOKPEMUTH JaHi, 110
1IeHTH(IKYIOTh KOPUCTYBaya, BiJl aHOHIMHUX 1 HeiHneTH(ikoBaHUX. BoHa M030aBUTH
BiJl HEOOXITHOCTI BPYUYHY aHaI3yBaTH BEJIMYE3HI MACHBH CTApUX 1 HOBUX JAHUX,
0COOJIMBO B BEJIMKUX OpPraHi3allisgX 1 KOMIIaHISIX 3 JOBTOO iCTOPI€EO.

[Tonmpu OypxnmBi OOroBOpeHHsT MaWOyTHBOTO IIi€i chepu Oe3meku, Bce K
ICHYIOTh OOMEXeHHsS, Tpo ski cmig 3ragatd. Jns mamumuaHOro HaBwanHsS (MH)
HE0OX1HI HA0OpHU JaHUX, MPOTE B JEAKUX BHUMAAKAX 1X 301p 1 BUKOPUCTAHHSI MOXYTh
CylepeynTh 3aKOHaM Tpo KoH(imeHiHICT, manuX. [IporpamHuUM cucTteMam,
HAaBYAITBHUM QJITOPUTMHU, TOTPIOHO O34 TOYOK MaHWX sl MOOYJAOBH TOYHHX
MOJIEINICH, 10 TOTaHO MOETHYETHCS 3 «IIPaBOM Ha 3a0yTTsi». HasBHicTh iHOpMarrii,
0 1IeHTU(IKY€E JIIOJUHY B JACSKHX CUTYyallsIX MOX€ OYyTH MOPYIICHHSIM, TOMY
HEO0OX1THO mepen0avynuT MOKIIMBI pilieHHd i€l mpobiaeMu. OHE 3 HUX — CUCTEMH,
SIKI pOOJISATH AOCTYN A0 BUXIIHUX JAHUX MIC/IS HaBYAHHS MPAKTUYHO HEMOIKIHUBHUM.
AHOHIMI3aIlisl TOYOK JTAaHUX TEXK PO3TIISAAETHCS SIK MOXKJIMBUN BUXIiJ, ajie 1Ied METO/I
HEO0OX1IHO BUBYUTH TNIHOIIIE, 0O YHUKHYTHU CIIOTBOPEHHS JIOTIKU MTPOTpaM.
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lMany31 moTpiOHO Oinbllle €KCIEPTIB 13 3a0e3neyeHHs Ki0epOe3neKkn Ha OCHOBI
I Ta MH. EdektuBHIcTh 3ac001B MepeKeBO1 O€3MEKH, 3aCHOBAHUX HA TEXHOJIOTISX
MH, 3HayHO MiABUIIMTHLCS 32 HASBHOCTI CHIBPOOITHHUKIB, 3JaTHUX OOCIYrOBYBaTH 1
HaJAIITOBYBATU 1X y Mipy HeoOximHocTi. Ta mpomno3uilis kBaniikoBaHUX (HaxiBIliB
Ha CBITOBOMY PUMHKY Ha0arato MeHIIe MOMUTY Ha HUX.

Komanau daxiBiiiB UIIaThCs HEBIJ €MHOIO YACTUHOIO BIJIUIIB KiOepOe3meKH.
XKutteBo BaxiMBE 3HAYEHHS JUIsl NPUUHATTS pilleHb K 1 padime OyayTh Matu
KPUTUYHE MHCJICHHS 1 TBOPYMHM MiAxif. SIK y»kKe 3rajyBajiocs BHINE, HI TE€XHOJOT1l
MamuHHOro HaBuaHHs, H1 LI moku He BOJIOAIIOTH LMMHU SKOCTAMH. TOMY BOHU
NOBUHH1 OYTH IHCTPYMEHTOM B pPyKax KOMaHAH (axiBIliB 3 KibepOe3neKu.

Otxe, IHTENIEKTyalIbHI CUCTEMH 1030aBJICHI HEIOMIKIB JIOJICHKOro ¢akTopa:
BOHU MPAIIOIOTh MIBUAINIEC 1 MOMIISIOThCS 3HayHO pimme mronaei. I mo3Bomsie
NPAKTUYHO TIOBHICTIO BUKIIOUMTH JIIOJEH 3 MpoLeciB 3a0e3MeYeHHs 3aXUCTy 1
3aJIMIIa€e iM TONOMDKHI (PYHKIIT MOHITOPUHTY Ta KOPEKIIIi.
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Clusterization Methods as a Tool of Fuzzy Model Adjustment

The paper considers creating a radial basis function (RBF) network with evolutionary
optimization. The subject of study is evolutionary optimization of neurons' hyperparameters within
a network of radially basis functions with the help of a genetic algorithm. An RBF network was
built in order to classify the data. The object of study is a dataset of hepatocellular carcinoma
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(HCC) that was collected at a university hospital in Portugal. It contains the real clinical data of
165 patients with HCC diagnosis. This dataset contains a classifying attribute: whether the patient
has survived within 1 year. This attribute is used directly for classifying the data by the RBF
network.

RBF-Mepexi — BUJ BEIMKOro Kjiacy IiJ Ha3BOO HEUPOHHI Mepexl, fKi €
CydyaCHUM IHCTPYMEHTOM pO3B’sI3aHHS 3a7iay OyJib-sIKOi CKJIAJHOCTI. YCI 3aaadi, siKi
MOXYTh PO3B’SI3yBaTH HEHPOHHI MEPEXi, TaK YW IHAKIIE IOB’S3aH1 3 HABUAHHSIM.
Cepen ocHOBHHX oOnacTedl iX 3aCTOCYBaHHS: MPOTHO3YBAaHHS, NPUUHSATTS pIlIEHb,
po3mi3HaBaHHsl o0pasiB, onTumizailis, aHami3 nanux. Mepexi RBF sBasitoTh coboro
JNIOKaJIbHI ampOKCUMATOpH [Jis HeJiHilHOro BimoOpakeHHsS BBOIY-BHBOAY. IX
OCHOBHMMHM TepeBaraMu € KOPOTKHMI eTam HaBYaHHsS Ta 3HW)KEHA YyTJUBICTH J10
NOPSAJKY MOJAaHHS HaBYaNbHUX AaHuX. OgHaK y 0araTh0X BUIIAJKaX MU BUSBISIEMO,
10 TUJIaBHE BiMOOpa)KEHHS JOCSTAEThCS JIMINE TOMl, KOJM KUIBKICTh pajialibHUX
0a3ucHUX (QYHKIIA, HEOOXITHUX JUJIi OXOIUJIEHHS BXIAHOTO MPOCTOPY, CTA€E IyKe
BeuKolo. Le 3aBaxkae 3/11iiCHEHHIO 6araTboX MPaKTUYHUX 3aCTOCYBaHb [2].

Mepexa RBF mae nunie oqus npruxoBaHuii map, a KUIbKICTh 0a30BUX (YHKIIIH
Ta iX opMa opi€eHTOBaHA Ha MPOOJIEMH Ta MOXKE OyTH BH3HAYE€HA B MEPEX1 Mij yac
HaBYAJIBHOTO Tporecy. KibKicTh HEHPOHIB y BXITHOMY IIapi AOPIBHIOE pO3MIPHOCTI
BEKTOpa 03HaK. Tak camMo KUIbKICTh BY3JIB y BUXIJTHOMY PiBHI BIINOBIJIa€ KUIbKOCTI
Kiacis [3].

OpHi€ro 3 TOJIOBHUX MEPEIIKO] Ha NUISAXY IMIMPOKOTO BUKOPUCTAHHS IITYYHHX
HEUPOHHUX MEPEX € CKIAAHICTh aJ€KBAaTHOIO BHU3HAYEHHS 3HAYEHb JJIS iX BUIBHUX
napamMeTpiB, TaKk 3BaHHMX rimeprmapameTpiB. Mogens Epika Maiinapga ta [ligbe
I'yepioTa, ¢paHIty3bKuX AOCIIIHUKIB, 5Kl y 1997 pori 3anporoHyBaiu CBil crocio
3aCTOCYBAaHHS T€HETUYHOTO aJTOPUTMY JJIsl ONITUMI3allii rinmeprapaMeTpiB Mepexi [4]
JI03BOJISIE PO3POOUTH AJITOPUTM TIEPEBIPKH HACTIAKOBOCTI 32 OpaHUMU MTapaMeTpPaMH.

FeH < > HeitpoH
______ i "_{____{__.-i
' 90 - 4T
i1 | 2 | i3 | wl| w2 | A 33
______ | | 31
LLI_\I/IpI/n-Ia 6azucHOT QyHKIIT 70 A xyixy.z)
Koediii A xy{xy)
oedilieHT LEeHTPY Mac i P e
InerTHdIKaTOp IPyTrOro MaTepHY 50 —asns 5
InenTHdIKAaTOp TIEpIIOTO MTAaTepHY i : : Sh'ufﬂed .
[nentudikarop pamianbHo 6asucHOT GyHKIL 0 2 4 6 8 10

Puc. 1. BinnoBigHicTh TE€HY Ta TapaMeTpiB HEUPOHY, IKUH BiH BU3HAYAE

st eBomroniHOI omTuMizalii Oyl0 3acTOCOBaHO Mojenb Maiinapaa i
I'epiota, cyTh £KOi 3aKJIIOYa€TbCSI B HAacTynmHoMmy: eBououis Pbd-mepexi
BiIOyBa€ThCS IUIAXOM TEHETHYHOT Mojaudikaiii mapameTpiB sl 1 KOXKHOTO
OKpeMOro HelpoHy. OIMH T€HOM Ma€ PIBHO CTUIbKM T€HIB, CKUIbKM HEUPOHIB Y
npuxoBaHoMy mapi. KoxeH ren Mictuthb iHdopmaiiro mpo 5 napamerpis (puc. 1):

e ineHTU(IKATOP pajiajdbHO Oa3UCHOT PYHKIIIT;
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1IGHTU(IKATOP MEPLIOro NaTepHY;
1IGHTU(IKATOP APYroro NaTepHy;
Koe(DILIEHT LIEHTPY Mac;

mupuHa 6a3ucHoi PyHKIIL.

TepMmiHOM maTepH y raigy3i MallMHHOIO HAaBYaHHS HAa3WMBA€THCS Iapa BXIij-
BUXIJl 3 TpeHyBaJbHOro Habopy nanux [5]. HabGip manmx I'lIK OyB orpumanuii B
YHIBEpCUTETCHKIN JikapHi B [lopTyramnii 1 MICTUTH KiIbKa AeMorpadiuaux (akTopis,
dbakTOpiB PU3HKY, JA0OPAaTOPHUX Ta 3arajbHUX OCOOJMBOCTEW BIKMBaHHS 165
peanbHuX nanieHTiB 3 AiarHo3om I'IK. Ha6ip nanux mictuth 49 dakTopis, BUOpaHUX
BIJIMOBIIHO 10 pekomenpamid kiiHigHOT npaktnku EASL-EORTC (€Bpomneiichka
acoliiaiisi 3 BHUBYEHHS NEYiHKM — EBponeicbka opraHizamis 3 JOCHIKeHb Ta
JIKYBaHHS paKy), skl € CydaCHUMU cydacHUMH MeTojgamu ynpasiinag HCC.

Le pi3HOpinHMIT HAOIp AaHUX, SIKUM MICTUTH 23 KUIbKICHI 3MiHHI Ta 26 SIKICHUX
3MIHHMX. 3arajoMm BIACYTHI AaHi cTaHOBIATH 10,22% Bix ychoro HaboOpy JaHUX, i
JUIIIE BICIM MAIlIEHTIB MalOTh MOBHY 1HQoOpMalio 3 ycix noiiB (4,85%). LHinsoBuMu
3MIHHUMU € BMKUBaHHA 32 | pik 1 KoayBajacs sk ABiiikoBa 3MiHHa: 0 (BMupae) Ta 1
(kuBe). [leBHMIt cTymiHb qUCOaNaHCy MDK KjacaMu TakOXX NMPUCYTHIN (63 BUNAAKH,
MO3HAYCHI K «MEPTBHI», a 102 K «KUBUID»).

Hns naBuanHa PBbd-mepexi Oyno obpano BiacHopyu 10 dakTopis, ski
MOTEHITIHHO MOXYTh MaTH HaWOUIBIINMA 3MICT:

1) BiACOTOK ()epUTHHY Y KPOBI;

2) BIJICOTOK HACHMYCHHS KHCHEM KPOB’10;
3) BIZCOTOK 3aj1i3a y KpOBI;

4) npsmuii OLTipyOiH;

5) OCHOBHHUI PO3Mip YTBOPCHHS;

6) KUIbKICTH CKJIAJ0BUX YTBOPEHHS;

7) BIACOTOK KpCaTHHIHY;

8) KimbKICTPh 3arajabHHUX OLIKIB;

9) kimbKicTb JdyxHOT hocdaTasu;

10) KiTBKiCTh TaMMa-IIIyTaMilTpaHcdepasm.

Jlani po30uBaroThCcsl Ha aTpUOYTH O3HAK Ta KiIACH(IKAMINHUN aTpuOyT, 10
CIIy’)KUTHUME 3HAYCHHSIM BUXOIYy Mepexi. [Ipomycku maHuX 3aMimlyroThCsi cepeaHimM
M0 KOXXHOMY aTpuOyTy, HOPMAi3yIOThCS, pO30OMBAIOTHCS HA TPEHYBAIBHHMA Ta
TecToBUil HaOip manmx y cmiBBigHOomeHHI 2:1. CtBopenHs Pb®-dynkmii, ski
BUKOPUCTOBYBATUMYTh HEUpPOHU, 3a0e3meuye MOXKIMBICTH CTBOPEHHS MOJAEINI JUIs
tpenyBaHHs [7]. Kimac Pb®-mepexi wiacudikyBatume HaOip JaHWX MK JBOMa
kimacamu: «BmxuBy» abo «Ilomep». Llel kimac MICTHTh METON I JACKOIyBaHHS
napamMeTpiB HEWPOHY 3 KOXKHOTO TeHy T€HOMY. YCi JEKOJOBaHI HEWPOHH CTAaIOTh
CKJIaloBUMHU Mepexi. Takox peanizoBaHUN METOJ, 110 3HAXOAWTh CHUHANTHYHI Baru
MDK TPUXOBaHUM Ta BHXIJHHUM IIapOM METOJOM HaWMEHIIMX KBajapaTiB [6] Ta
BUPAXOBYE MPOTHO30BAHUY BUXIJ] HA BXITHOMY HA0Op1 TaHUX.

CTBOpEHHS LbOTO KJIacy CYMpPOBOKYETHCSA yciMa OMepaTopaMu FeHETHYHOTO
QIrOpUTMY Ta TOJOBHMM METOJOM cTapTy eBoutouii. Came 1ell MeToa TeHepye
MOKOJIIHHS 3 YMCENBHICTIO onyJisiiii y po3Mmipi 10 mtyk. KoxxHa nomynsiiisi MiCTUTh
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TeHOM, 110 CKJaeThes 3 10 reHiB, AKuM xapakTepusye KokeH HeilpoH PBdD-mepexi.
Jlam BUpaxoBYE€ThCS TpeHyBajbHa (DYHKI[IS AJI1 KOKHOIO T€HOMY 3 MOMYJIALIL, 110
KUIBKICHO BHUpaXka€, HACKUIBKM TOTaHO TMpOsIBIAE cebe Mepexa 3 TaKoko
napameTpu3aliel0 HEMpoHiB, TOOTO 1m0 Oulbllle 3HAYEHHS (YHKIi, TO TIpLIIUH
KOHKpeTHUH Hallp reHiB. J[Ba HaWKpalll T€HOMH 3aJIMIIAIOTBCA HAa HACTYIHE
MOKOJIIHHS Ta 3 JOTIOMOT'OI0 ONIEPATOPIB KPOCOBEPY Ta MyTallii MOPOKYIOThCS 1HIII
Tr€HOMH MOKOJiHHSA. Ycboro Oyno mopomxeHo 100 mokomninb. KiibkicTh HEHpOHIB,
o Mictuth PB® mepexka, Ta siki po3MillleH]l Y IpUXOBaHOMY 1Iapi Oyi0 BU3HAYEHO
gk 10. Buxigauil nepuentpoH Mepexi OJIiH, 1 BIH Ha0yBa€ 1UIbOBOro 3HaueHHs 0 abo
1. Apxirektypa Pb®d-mepexi 300paxkena Ha puc. 2.

BuxigHui wap C )

BxigHWit Luapl"\_____ Y[ B ) '/‘_ ) ] /| ."\ /J ( /‘. ( B ) {\ ‘j l/‘ ) |\ ] )

Puc. 2. Apxitektypa Pb®-mepexi

Ha koXHOMY TOKOJiHHI BHpPaxOBYBaJlaCh TpEHYBaJbHa (QYHKI(IS, IO B
3araJlbHOMy B TIpolieci €BoJiroIlii moBMHHaA Oyma O 3MeHmnyBatuch. Ha rpadiky,
300paXeHOMY Ha PHC. 3, MPOCTIAKOBYETHCS 151 TCHACHITIS.

Takox, B mporieci poOOTH aarOpUTMY 3alrMcyBaliach 3HaUCHHS (iTHEC-PYyHKIIIT
HaWKpamoro TreHOMY Yy TOKOJiHHI. EBoiiomiiHI 3MIHM HaWKpamoro TeHOMY
MIPOJICMOHCTPOBaH1 Ha puc. 4.
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Puc. 3. 3anexuicts 3HaueHHs 3aranbHoi  Puc. 4. 3anexHiCTh 3HaYCHHS (PYHKITIT 3
dyHKIIT TONyJAIii Bil HOMEpY HaWKpaIluM T€HOMOM Y TOMYJISIIIIT BiJl
MTOKOJIIHHS HOMEPY MOKOJIIHHS
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[lo 3aBepuieHH! eBodtOUIi (iHANBHUN KiIacudikaTop 13 HaWKpauuMu
napameTpamu s Pbd-mepexi OyB mpoTecToBaHMII Ha TECTOBOMY HaOOpl JaHUX.
3HIMOK €KpaHy 13 3HAY€HHSIM TOYHOCTI Kjiacu@ikaTopy 300pakeHo Ha puc. 5. Sk
BUJIHO, 84,2% TeCTOBUX TaHUX €BOJIIOI[IOHOBAHA MOJIEIb KJIaCU(IKy€e MPaBUIBHO.

P = M

best classifier.accuracy(data.test set x, data.test set y)

0.8421052631578947
Puc. 5. Tounicts knacudikaropa micis eposorlii y 100 mokoninb

VY pe3ynbTaTi BUKOHAHHS JOCHIDKEHHs Oyja OTpHMMaHa E€BOJIIOI[IOHOBAHA
MOJIeNIb, 110 PO3BUHYJIACh 10 TO4YHOCTI y moHaa 84% 3a 100 moxomiHb. BoHa
BUpIlIyBaJia 3ajauy Kiacudikaiii MK JIBOMa KlacaMU <CKHUBHI» 1 «MEpTHil» Ha
Ha0Op1 JaHUX peaqbHUX 165 MaIie€HTIB 3 11arHO30M TeMaTOLEIIOJIIPHOT KAaPIIUHOMMU.
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Software and Hardware Complex for Monitoring the Radiation Situation
in the Zone of Influence of Radiation and Dangerous Objects

The software and hardware complex for monitoring the radiation situation consists of
spatially distributed autonomous sensors for monitoring physical or environmental conditions, such
as temperature, sound, vibration, pressure, motion and radioactive emission, and for the joint
transmission of its data over the network to the main location. More modern networks are
bidirectional, which also allows you to monitor the activity of sensors. Each node of the sensor
network usually consists of several parts: a radio with a built-in antenna or connection to an
external antenna, a microcontroller, an electronic circuit for interaction with sensors and a power
source, usually a battery or built-in form of energy collection. The sensor units consist of a power
management module, sensors, microprocessor, memory and a radio frequency module. The nodes
read the values of the Geiger tube over a period of time and calculate the number of pulses per
minute generated by the interaction of radioactive particles. This value is then sent via ZigBee
radio to the network gateway, which stores the information in an Internet database.

[IporpamHo-amnapaTHuii KOMIUIEKC JIJII MOHITOPUHTY pajialliifHoi 00CTaHOBKH
CKJIAJIA€ThCS 3 MPOCTOPOBO PO3MOMUICHHMX aBTOHOMHHMX JATYHKIB JIJIT MOHITOPHHTY
¢i3uyHNX 200 OTOYYHOYMX YMOB, TaKUX SK TeMIIEpaTypa, 3BYK, BiOpallis, THCK, pyX
Ta PaJiOaKTUBHOTO BHPOMIHIOBAHHS, 1 JUIS CIUIBHOI Tepefadi CBOiX JaHUX TIO
MepeXi B OCHOBHE Miclie. bibIll cydacHi MepexKi € JBOHAINPABICHUMH, IO JI03BOJISE
TAaKO)X KOHTPOJIIOBATH AaKTHUBHICTh JaTyuKiB. KoXe€H BY30J CEHCOpHOI Mepexi
3a3BUYall CKJIAJIA€ThCS 3 MEKUIBKOX YaCTUH: pajionpuiiMayda 3 BOYJOBaHOIO aHTEHOIO
a00 MIAKIIOYEHHS] 0 30BHINIHBOI aHTEHH, MIKPOKOHTPOJEpa, €IEKTPOHHOI CXeMU
JUTSL B3a€MOJIIT 3 CEHCOpaMu 1 JpKeperna eHeprii, 3a3Bu4ail Oatapei abo BOymoBaHOT
dbopmu 300py eHeprii. By3mm maTdumkiB CKIAMAIOTBCS 3 MOAYJS YIPaBIIHHS
KUBJICHHSM, ATYMKIB, MIKpOIIPOIIeCOpa, TaM’ATi 1 paaioyacTOTHOTO Moayisi. Bysnu
3UATYIOTh 3HaYeHHA TpyOku ['eiirepa mNpoOTAroM MEBHOTO MPOMDKKY dYacy 1
OOYHUCIIOIOTh KUIBKICTh IMITYJIBCIB B XBWIHHY, SIKIi TEHEPYIOTHCS B3a€EMOJIEIO
pamioakTUBHUX YacTUHOK. [TOTiM 1€ 3HaYEHHSI BIMPABISETHCS 3a IOMIOMOTOK0 PaIio
ZigBee Ha 1IUTI03 MEPEXi, KU 30epirae iHdopmarrito B 6a3i nanux [HTEpHETY.

CeHCcopHHIA By30JT CKIAAAETHCS 3 HACTYITHUX CJICMEHTIB:

® MIKPOKOHTpOJUIep (OCHOBHUU OJIOK);

e [UIaTa JJaTYMKa BUIIPOMIHIOBaHHS + TpyOka ['eiirepa;
e ZigBee-panio;

e GPRS-pamio;

71



o GPS-monynp;
e axymyssatop (6600 mA rechargeable lithium battery).

Mikponpouecop — 1€ AApo By3JiB 0€3IpOTOBUX JATYUKIB, SIKE BIAMOBLAAE 3a
HaJalTyBaHHS MapameTpiB 300py AaHUX. Y KOXXKHOMY BY3JI1 JaTYMKA € MOMXJIUBOCTI
ABTOMATUYHOIO  MOIIYKY, AaBTOMAaTUYHOIO  MIJKIIOYEHHS Ta  BIJIHOBJIEHHS
migkiaroYeHHs. Konau oAuH By30J BHUXOIWTH 3 JIady, IHIIL BY3JIU MOXYTh
peopranizyBatu 0€3pOTOBY MEPEXKYy, 0 MOXKE 3a0€3MeUUTH 3arajbHi MOMIJIMBOCTI
MOHITOPUHTY MEPEXI.

MIKpOKOHTpOJIEp Ma€e IUKIIYHUI TMOBeniHKYy. Benuky wacTuHy wacy BiH
CIuTh, 00 3aomanuTu 3apsg Oarapei. UYepe3 mneBHI NPOMDKKM 4Yacy BiH
NPOKHUJIAETHCA 1 MPOTATOM | XBUJIMHU 3YUTYE IMIYJbCH, K1 TEHEPYIOTbCA B TPYOIIl
['eifrepa, oOUYMCIIOIOUN KUTBKICTh IMITYJIBCIB B XBWJIMHY. [l0oTiM BiH MOpIBHIOE 1€
3HAUEHHS 3 BXXE€ 3aJaHUMU TOpOraMH CIpalbOBYBaHHS CHUTHami3amii. SIKiio
BUSIBJIIIOTBCS. HOPMaJIbH1 3HAY€HHS, BOHM BIAIPABISIIOTHCA 32 JOMOMOIOI0 DPajiio
ZigBee B Meshlium, nuio3 mepexi 1 3HaueHHs, 10 30epiraloTbesi B 0a3l JaHHUX
[arepHety. SIKII0 3HAYEHHS MEPEBUIIYIOTh BCTAHOBIEHUN TOpPIr O€3MEKH, a TaKOK
BIJIIIPABIISIIOTHCA Uepe3 Mepexy ZigBee, BoHM Takoxk 0e3MocepeIHbO MepealoThes B
ciyx0y Oe3rneku 3a monomMororw SMS-curnany tpuBoru 3 panio GPRS abo monii,
Oesnocepenubo BiAmpamiseTbes B IaTepHeT uepes coxker TCP / IP. Tlopsnm 3i
3HAYEHHSIM, BUTATHYTUM 3 JiuwibHUKa ['eiirepa, MIKpOKOHTpOJIEP [0/a€ TaKOX
iHpopMmamiro GPS (mmpoty, moBrory), mo6 BKa3aTH TOYHE MICIE pPO3TAIlyBaHHS
JDKepelia BUITPOMIHIOBAHHS.
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Analyzing and Improving the Educational Process
in Software Engineering Using Process Mining Methods

This thesis applies the Process Mining methods to the software engineering domain, to
identify the programming skills. By better understanding how students develop and debug
programs, we will be ready to assist novices in learning to program. Tracking the development and
debugging style is the basis for enhancing the level of practical training of students, bringing down
the time spent irrationally by a student, and monitoring the process of assignments by a teacher.

Ominka eeKTUBHOCTI HaBYAHHS CTYJICHTIB Biirpae Ba)KJIMBY pOJb B OCBITI,
IO 3a3BUYail 3IMCHIOETHCA IUIAXOM OIIIHKM MiJACYMKOBHUX pe3yhbrariB. [Iporec
HaBYaHHS CTY/JECHTAa HAJIEKHUM YHHOM HE BHMBYaBCS. MU MPOMOHYEMO OIIHIOBATH
HaBYaHHS CTYJIEHTIB, (POKYCYIOUMCH Ha MPOLIEC, a HE JIUIIIE Ha pe3yybTaTax.

Tpanuiiiina oIiHKa HAaBUYOK IMPOrpaMyBaHHS BPaxOBYE€ TUIBKHU 3aBEPIICHY
nporpaMmy, HaJaHy CTYJEHTOM. MM MpOMOHYEMO CHUCTEMY, SKa aBTOMATHYHO
BIJICTE)KYE 1 OIIHIOE TIPOIIEC CTBOPEHHS 1 BIAJIArO/HKEHHS KOMY, a TaKOX pe3yJbTar,
3a0€e3Ieuyoun OI[IHKY HAaBUYOK B IMPOTpPaMyBaHHI.

Mu nparsemMo npeICTaBUTH HOBE PO3YMIHHS MPOIIECY PO3POOKHU MPOTrPaMHOTO
3a0€3MeUeHHs] IUIIXOM aHali3y TOro, SK pPO3POOHUKH BHUKOPHUCTOBYIOTH CBOI
cepenoBuiia po3poOku. Kpaie po3ymitouu, SK CTYIEHTH CTBOPIOIOTH KO, MU
3MOXKEMO JOTIOMOTTH HOBaykaM B HaBYaHHI mporpamyBaHHIO. Jlns 11p0TO
MPOIIOHYETHCS BAKOPUCTOBYBATH 1HTEIEKTYATbHUIN aHAI3 OCBITHBROTO TPOIIECY.

[HTeNEeKTYanbHUN  aHaJi3  OCBITHBOTO  IpoIlecy — IIe¢  00JlacTh, IO
PO3BHBAETHCS, B JHUCIUIUIIHI 1HTEICKTYaJlbHOI'O aHalli3y JaHMX B OCBITi, IO
3aiiMa€ThCS BHSABJICHHSM, aHAI30M 1 TMOJINIIEHHSIM OCBITHIX IMPOIECIB Ha OCHOBI
iHbOpMaIIii 3 KypHaATY MOJIH.

OCHOBHHMMH METOJaMH IHTEJICKTyaIbHOTO aHaJIi3y mporeciB € [1]:

1) dbopmyBanns moaeni nporecy (Process Discovery);
2) nepesipka BignosigHocTi Moaeni (Conformance Checking);
3) posmupenns moxedi nporecy (Model Enhancement).

dopMmyBaHHSI MOJIeJIl MPOLIECY HAa OCHOBI KypHany MOJAIA CTBOPIOE IOBHY
MOJIeNIb TPOIIeCy, 3AaTHY BIATBOPUTH IOBEAIHKY, IO CIOCTEPIraeThCsi B IIHOMY
KYypHAJI.

[lepeBipka BIAMOBIAHOCTI CHOPSIMOBaHA HA MOHITOPUHI BIIXWICHb MIX
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CIOCTEPEKYBAHOIO TOBEIIHKOI B JKypHaJlax MOAIM 1 HOPMATHBHUMH MOJEISIMU
MPOLIECIB.

Po3mupenHs moneni mpouecy HampaBIeHO Ha MOJINIIEHHS AaHOi MOAeni
MpoLieCy Ha OCHOBI 1H(OpMalii, OTPUMAHOI 3 KypHaJly MOJIH, 110 BIAHOCUTHCA 0
TOTO 3K MPOLIECY.

BinnpasHoto Toukoro Process Mining € sxxypnain noaiil. Koxkna nojis B Takomy
’KypHaIl BITHOCUTBCS 10 Ali, sika MOXKe OyTH BHUKOHaHA Ha pecypcl B MEBHUM yac 1
JUIS KOHKpETHOTO ceaHcy. JKypHan mojiiid 3a3BU4Yail CTPYKTYPYEThCS SIK HaOip Tpac,
JIe KOKHa Tpaca CKJIaJa€ JIAHII0KOK 11, CTBOPEHUX B PE3yJbTaTi OAHOTO BUKOHAHHS
npoiiecy (ceancy) [1]. Sk MiHIMYyM, 3amuc MOJIi BKJIHOYAE 1IEHTU(IKATOP CEaHCY
mpolecy, 10 SKOr0 3aCTOCOBYEThCS TOJisI, 4Yac 1 PsAJ JOJATKOBUX aTpUOYTIB.
Cranpgaptaum dopmatoM st 30epiranHs xypHaiy noaiit € eXtensible Event Stream
(XES) [2], po3pobinenuii pobouoto rpynoro IEEE nins peectpartii moii.

Jnst hopMmyBaHHS KypHajay TMOJId CTBOPEHO PO3LIMPEHHS A0 Cepe/loBUIIA
po3pobku Visual Studio [3]. 3anponoHoBaHui Miaxig COPIMOBAHUN Ha BU3HAYEHHS
KOHTPOJIbOBAHOTO CEPEJOBHUINA PO3POOKH, B SKOMY BCl JIi MiJ Yac HAMMUCAHHS 1
BIJTArO/I>KEHHS 3aMTUCYIOTHCS B KYpPHAJIU TOIH.

Jnst 3actocyBanHsl MeTo1iB Process Mining BukopuctoByeThesi ProM. ProM —
CTaHaapTHa Tuiatgopma 3 BIIKPUTHUM KOJOM, Je-(haKkTo cTaHAapT, AJI peanizaiii
Process Mining [4]. Ilicns 3acrocyBanHsi MetoaiB Process Mining 10 >KypHaiiB
o1l popMyeThess MOJIENb MPOLIECY PO3POOKH MPOrPaMHOTO 3a0€3MEUEHHS.

[Ipe3enToBaHUi MiAX1X JO3BOJISE SIK BUKJIAJA4yeBl, Tak 1 CTyJEHTY, OTpUMAaTH
J0JIaTKOBY 1H(OpMAIIiI0 TIPO MPOIEC PO3POOKH MPOrpaMHOTO 3a0e3NedeHHs Ta HOTo
AKICTb, THUM CaMHM, pPO3LIUPIOIOYM MOKJIMBOCTI IO €(QEKTUBHOMY YIPABIIHHIO
IpOIIECOM HaBYAHHS.
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Cluster Data Analysis in the Marketing Activity of a Trade Enterprise

The basic aspects of research and information activity of trade enterprise are in-process
considered. Her importance is underline for the acceptance of effective marketing decisions. The
analysis task of sales realization and prognoses forming is distinguished as key in research and
information of enterprise activity. For the decision of this task it is used cluster analysis and
sentinels rows. As a result the clusters row is built for the scalene information analysis and the
prognoses of key financial and economic indexes are got.

[I106 cTabiIBHO 3aliMaTH Ha PUHKY CBOIO HIITy i B MOJAIBIIIOMY PO3BHUBATHCH,
TOPTiBeJIbHE MIAMPUEMCTBO MOBUHHO CIIAKYBAaTH 3a TPEHJAMH 1 JISITH BiJMOBIIHO
CBOIM MOJIMBOCTAM. J[JIg 1IbOr0 MOTPIOHO TpHIMATH OOTPYHTOBaHI MaJICKOTJISIHI
MapKEeTHHIOB1 pIIIEHHs, SKI Oe3locepeHb0 BIUIMBAIOTHL Ha OOCATH peaizallii
OPOJYKIi Ta po3Mip NPUOYTKIB MiAMpUEMCTBA. BUKOHaHHS TakuX 3aBllaHb
MOKJIAJ€HO Ha aHaJITUKIB, ki € npodecioHamamu y cdepl aHaI3y Ta
NporHO3yBaHHS. BoHU 3aiiMaioThcsi OOpPOOKOIO BEJIHMKHUX OOCATIB  Pi3HOPIAHOT
po3yMiHHS — Tabnunb, rpadikiB, Tomo [1]. KpiM 1poro, Ha OCHOBI OTpHUMaHOI
iHdopMallii BOHM MOXXYTh IPOTHO3YBaTH IMOAAIBIINN PO3BUTOK MOAINA 1 JaBaTu
opaju KEPIiBHUNTBY MmOA0 (opMyBaHHS e(PEKTUBHUX pIllleHb, aJeKBaTHHUX
HACTaHHIO MOXJIMBHX BapiaHTIB pUHKOBUX cHUTYyallii. 11 yacTnHa poOOTH aHATITHKIB
BBOKAETHCS  HAWIIHHINIOW, a)kK€ Ha OCHOBI IX BHCHOBKIB KEpPIBHHUIITBO
TOPTiBEIBHOTO MIAMPUEMCTBA TpUNMae OOTPYHTOBAaHI CTpATETiyHI PIllIEHHS, IO
MaroTh 0e3MmocepeIHii BIUTHB Ha MPUOYTKHU MiAIPUEMCTBA.

BpaxoByroun Buie 3a3HaueHe, OaduMmo, IO 3aJava aHai3y IPOJaXKIB 1
MPOTHO3YBaHHS OOCSTIB 3aKyMiBEIb Ta OUIKYBaHHS MaWOyTHIX MPUOYTKIB € OJHIEIO
13 KJIFOYOBUX JUIS QHAIITHKIB.

Jlist po3B’si3aHHA 1Mi€i 3a1a49i B poOOTI 3apOMOHOBAHO MPOBECTH KIIACTEPHUIN
aHami3 gaHuxX 1o marazuHaM. OKpiM OTpMMAaHHS OYIKYBaHHMX MOKA3HUKIB MOIIOHMUI
aHai3 JIO3BOJIUTh BUBECTH CTATUCTUKY MPUOYTKIB 32 OCTaHHI KiTbKa POKIB 1 Ha
OCHOBI IHMX JaHUX 3POOUTH KOPOTKOCTPOKOBI Ta CEPEIHBOCTPOKOBI MPOTHO3U
3aJlaHuX TOKa3HUKiB. ONUparoynMch Ha IIi MPOTHO3HM, TOPTIBEIbHE MiAMPHUEMCTBO
3HaTHME, Ha M0 PO3pPaxOBYBaTH HAWOIMKYMM YaCOM Ta 3MOXKE pPEajbHO OIIHUTH
CBiil (hiHAHCOBUH MOTEHITIAI.

Jlns mepernsimy, aHamiizy, NPOTHO3Y 1 Bi3yanizaumii 3ajaaHoi 1Hdopmaiii
CTBOPEHO BIJMOBIIHUI THCTpyMEHTapid — 1H(OpMaLiiiHy CHUCTEMY MIATPUMKH
IHTEJIEKTYaJIbHOIO aHATI3Y JaHUX.
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B sxocti CYB]J] BuxopucroByerscst MS SQL Server Enterprise Edition
2008R2, mo nae 3mory (opmyBaTH, penaryBaTH Ta 30epiraTv BaXKJIMBl1 JaHl Mpo
nisnpHICTh mignpuemctBa. CtBopene cxoBuiie nanux (CJl) € iHpopmariiiHum
3a0€3MEeUYEeHHSIM  YCIX MOAAJBLIMX JOCHIUKEHb MOKAa3HUKIB, IX aHamizy Ta
MIPOTrHO3YBaHb.

Hus  peamizamii  QyHkuii  iHQopmamiiHOi  cHUCTEeMH — HIATPUMKH
IHTEJICKTYAIbHOTO aHaIi3y JaHuX 00paHo mporpamuuii 3aci6 Microsoft Visual Studio
Community 2019. Bin no3BoiauB noOyayBatu 3pydHuii Ta KoMpopTHUH iHTepderic
CHCTEMH, a JOJAaTKOBO BcTaHoBIIeHA KommoHeHTa SSDT 2019 3abe3meunmna
MOKJIUBICTb CTBOPEHHSI CTPYKTYPH J@HUX JJI MPOBEICHHS KJIACTEPHOrO aHali3y 1
MPOTHO3YBaHHS MOKA3HUKIB MO 4acoBOMY psiny [2]. BukopucraHHs 4acoBUX psiIiB
O0OyMOBJICHO THM, IO HOro TabJM4YHE MOJAHHS Pa30M 3 OMMCOBUMM CTAaTUCTHKAMHU
YacTillle BChOTO HE JIO3BOJISIE 3pO3YMITHM XapakTep IMpolecy, y TOH yac fK 3a
rpadikoM 4acoBOTO PSIy MOXKHA 3pOOUTH JJOCUThH OaraTo BUCHOBKIB.

B ocHoBy knacrepu3zaiiii mokiajgeHa 3ajada po3OUTTS MHOKHHH 00’ €KTIB Ha
IpyNy, K1 HA3UBAIOTHCA KJIacTepaMu. Y cepelnHl KOXKHO1 IPYIU BUSBISIOTHCS CXOXK1
00’€KTH, a O0’€KTH PI3HUX TPyN MOBUHHI MAaTH SKOMOTa OUIbIIE BiIMIHHOCTEH.
['onoBHa BIAMIHHICTH KJIacTepu3allii BiJ Kiacudikalii mosisrae B ToMy, 0 Mepesik
IpyH YiTKO HE 3a/IaHUM 1 BU3HAYAETHCS B IIPOLIECi pOOOTH aJITOPUTMY .

CBETA-TIK\NMSPET...OP - Diagram_0™

MicTo
¥ Koa_micta
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nm
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SHMHIM

Tun
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Puc. 1 32eneposana modensv cxosuwia 0anux mopaigebHo20 niONPUEMCMEd

3a J0MOMOTOI0 OTPUMAHHUX CTPYKTYP JAHUX CTBOPEHO IIUIMH PsJ KIacTepiB,
noxanux B tadm. 1.

CTBOpeHi KIacTepH JOTOMAraloTh aHaNI3yBaTh aKTUBHICTh TMOKYTOK KOKHOTO
KIII€EHTa, B pe3yJbTaTi YOro MOXXHA BUSBUTH HAWOUIBII AKTUBHUX MOKYMI[IB Ta
JONYYUTH 1X JO0 MPOTpamMu JIOSUTBHOCTI — HajaTH iM OOHycu abo X TMOAapyHKOBI
ceptudikatu. OKpiM aHaNI3y aKTUBHOCTI KIIIEHTIB MOXHA MOOAYUTH YCHINIHICTb
poOOTH TpAIIBHUKIB Ta MPUIHATHU BIJIMOBIAHI PIIIEHHS — KOMY JaTH MPEMII0, KOTO
MIJABUIIATH, @ KOTO 3BUIBHUTH. 3a aHAJOTIEI0 MOXHA IPOoaHaII3yBaTH YCIHIIIHICTh
poOOTH MarasvHiB Ta MNPUUHITH OpraHizalliiHi pIIIeHHS — /€ BapTO MIiABUIIUTHU
MPOAYKTUBHICTh, @ JI&¢ MOXKJIMBO W 3aKpUTH Mara3uH. KiiactepHuii aHaniz npojaxis
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M0 KBapTajax Ta Mo TUIAX 3 Bi3yasi3ali€lo BiAMOBIAHOT IHPOpMaLIi 1a€ MOKIUBICTh
no0ayuTH, SIKi cCaMe TOBAapH Ta SKOT0 CE30HY HalOLIbII NOMYJISIPHI cepel KIIEHTIB.

Tab6n. 1. CTBOpeH1 KIacTepu

IIpu3HayeHHsn
Ta OCHOBHI
MOKJIMBOCTI KJIacTepa

Jlonomarae aHaizyBaTH

IToasi, 3a AKMMHU

Ha3sBa kiacrepa
OyayeThbesi KiacTep

Amnani3 npoiaxis : )
PO MIIL, Cyma, Pik AKTUBHICTH IIOKYIIOK
3a1aHUM KIIIEHTaM .
KOYKHOTO KIJIIEHTa
: . : a€ MOXJIMBICTh
AHaJII3 NpoJIaXxiB 1O [TII1, PeanizoBana Cyma, A ..

—. no0aYuTH yCHINIHICTh

IIPOJABLAM [Iman_nponax, Pik . .
- po0OOTH TpaliBHUKIB

Hassa, Ha3sa periony,

AHanizye ychinHiCTh
[lman_ nponax,

AHaJi3 mpoJIaxiB 1Mo
poOOTH Mara3uHiB

Marasurax PeanizoBana Cywma, Pik
Amnani3 npoiaxis Jlae 3po3yMiTH, MPOAYKILis
HiIMPUEMCTBA 110 Cyma, KBaprain SIKOT'O KBapTaJly HAHOUTBII
KBapTagax MoMyJIsipHa
Jlae MOXIIMBICTB
AHaJi3 Ipoj1aXxiB 1Mo mo0auynTH, IKa

Hazsa, Cyma, Tun ToBapy, Pik .
MONYJIAPHICTh y ESIKAX

TUIIaX TOBApPiB
THUIIIB TOBApiB

Ha ocHOBI CTBOpEeHHMX KJIacTepiB pealli3oBaHO PsAJ MPOTrHO3iB, IO
320€3IeuyI0Th PO3PaxX0OBYBATH OYIKYBaHI TEXHIKO-€KOHOMIYHI MMOKA3HUKH MISUTBHOCTI

HiAMPUEMCTBA Ha MaliOyTHI niepioan (Tadi. 2).

Tabn. 2. PeanizoBaHi IPOTHO3H

YacoBuii psaj ik 0a3a IHoka3nuk
Ha3Ba nporno3y
NPOTrHO3YBAHHS NPOTHO3YBAHHS
[Iporuo3 3akymiBii . : OOcsr 3aKymiBii TOBapiB
_por S ) Kinekicts, Pik Y o . P
KUIBKOCTI TOBapiB Ha | pik Ha HAaCTYITHUM pIK
[Iporno3 orpumaHHs MoxnuBuid npudyTOK

) : [TpubyToxk, Pik
npuOyTKiB Ha 1 pik HACTYITHOTO POKY

[Ipornos HpH§YTKlB Ha 5 Ipu6yTok, Pik OuikyBaHi1 H.pI/I6YTI.(I/I Ha
POKIB HACTYIIH1 5 pOKIB

Microsoft Visual Studio Community 2019 nmaB MOXIHUBICTH aHATITHKY
neperyisiiaTd BCl HEOOXIHI JlaHl, a TaKoX BUOUpATH HEOOXIAHUN HOMY Kiactep 1

MPOrHo3. BiH 10CUTH 3py4YHO Ta rapHO Bi3yalli3ye JIaHi.
AOCOJIOTHOIO HOBHHKOIO AHAJIITHYHOI CHCTEMH € pealizallis MPOrHOo3y
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KUIBKOCTI TOBapy MO perioHaMm. K mpuKiIaja, HaBeAEeHUM Ha puc. 2 Kiactep
JEMOHCTPYE JIaHl HI0JI0 YCIIIIHOCTI MPOAaXiB Mara3uHaMu Pi3HUX PET10HIB.

Jlanuii MpOTrHO3 MOKJIMKAHUM BUPIMIUTH CEPUO3HY MPOoOJieMy, 10 iICHYBala Ha
MNIANPUEMCTBI Ha MpOTA31 0araTbOX pOKIB, a caMme — He €e(QEeKTHUBHHMN pO3MOALI
pecypciB. JlaHuii Kmactep JONMOMOXE MPOrHO3YBAaTH, CKUIBKA 1 SIKUM pErioHam
noTpiOHO jgocTaBUTH mpoaykilii. lle 7g03BOIUTH KOXKHOMY perioHy e(eKTUBHO
peaizoByBaTH MNPOIYKIIIO 3TITHO CBOIX MOMJIMBOCTEH 1 B TMOJAIBIIOMY SIKICHO
PO3BUBATHC.

KpiM 11010, B aHANITHUKIB € MOXJIMBICTh MEPErJISIHYTH (PIHAHCOBI MOKA3HUKHU
3a MomnepeiHl POKU 1 CKOPUCTATUCS IPOrHO30M Ha HACTYIHUH PiK, 100 A13HATUCH, HA
AK1 TPUOYTKH MOKE PO3PAaXOBYBATH TOPriBeJIbHE MIMPUEMCTBO B KOPOTKOCTPOKOBIN
MEPCHEeKTUBI.

1

2 |INTERTOP 3axia 75000 93026 2020
3 |INTERTOP Nigges 75000 51409 2020
A |INTERTOP Midki 75000 95684 2020
5 |INTERTOP Cxia 5000 SET00 2020
B |[INTERTOP LiewTp THO00 44358 2020
7 INTERTOP Qutlet Zaxig BT w2300 Ml
B |[INTERTOP Outlet Niaess 80000 SE984 2020
9 |INTERTOP Outlet MNigxiu BOODD 53651 2020
10 |INTERTOP Outlet Cxig 80000 4911 2020
11 [INTERTOP Outlet Liewtp B0 A1457 2020,

Puc.2. Knacmepnuti ananiz npooasicié pe2ionaibHumMu Ma2azuHamu

TakuMm YWMHOM, OTpHMaHiI pe3yJbTaTH JAIOTh IIJCTaBU CTBEP/KYBATH, IO
KJIacTepu3allis € JIOCUTh 3pyUYHHM Ta €(HEKTUBHHUM 3aCOO0M IS IPOBEJICHHS aHAJII3Y
TEXHIKO-€KOHOMIYHHMX MOKA3HUKIB MISIIBHOCTI MIMPUEMCTB Ta OTPUMAHHS HATIMHUX
KOPOTKOCTPOKOBUX MPOTHO3IB Ha MaiiOyTHI mepioau. [Ipm 1mbomy migTBepakeHa
JOULTBHICTh BUKOPHUCTAaHHSA TporpamMuux 3aco6iB All Fusion ERWin Data Modeler
7.3, Microsoft SQL Server Enterprise Edition 2008 R2 Ta Microsoft Visual Studio
Community 2019, mo 3abe3neumnv ycmix po3B’S3aHHS IMOCTaBICHUX 3ajaad
MapKETUHTOBOI JIISITBHOCTI TOPTiBEIBLHOTO MiAMPUEMCTBA.

Jlireparypa
1. EduNews (2021) Anarumux — smo cneyuanucm no odbpabomre oannvix, URL:
https://edunews.ru/professii/obzor/drugie/analitik.html.

2. CraBunpkuii A. B., Pynencekuii P. A., IBanos B. B. (2004) 'YacoBi psan’,
IIpuxnaonas skonomuxa, Jloneuk, 1. 2, c. 141-272.
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THOOPMAIIIMHE 3ABE3INEYEHHS
3AJAY AHAJII3Y TA IPOI'HO3YBAHHA
EKOJIOTTYHUX ITOKA3ZHUKIB M’SACOKOMBIHATY

3aroposceka JI. I'., Xumuu M. M.
Hayionanvnuut ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
E-mail: lgzagorov@i.ua

Dataware of Analysis Tasks and Prognostication of Ecological Indexes of Meat-
Packing Plant

The question of creation of dataware is considered for the decision of analysis tasks and
prognostication of ecological performance of meat-packing plant indicators. Approach of the use of
depository of data as bases of dataware is in-process realized. For creation the data depositories
are select environment of MS SQL Server 2008. A presence in him of the programmatic module of
Microsoft SQL Server Analysis Services provides the receipt of heterogeneous statistical data for
the decision of the marked tasks.

B wam uac HaWOLIBIN 3arpo3fIMBUM JJIi HABKOJIMIIHBOTO CEPEIOBUINA €
aHTpororeHHu ¢aktop. Bucokuii BigCOTOK 3a0pyaHEHb 3aliMalOTh BUKUAU B
MOBITPSI, BOJAOWMH Ta TPYHTH, IO YTBOPIOIOTHCS BHACTITOK POOOTH BEIUKOI
KUTBKOCTI1 TPOMHCIIOBUX Ta CUIBCHKOTOCTIOAAPCHKUX MIIIPUEMCTB.

[TignmpueMcTBa Xap4yoBOi MPOMUCIOBOCTI, 30KpeMa M’ sicoriepepoOHi, HE €
BUHSTKOM B JlaHii cutyarlii. BOHH TOCHUTb 9acTO CTBOPIOIOTH CKJIQJHY €KOJOTTUHY
CUTYyaIlil0, TOMY 110, 3a3BHYali, HE BIPOBAKYIOTh 0€3B1IX0AHI a00 MaJOBIIXOIHI
TEXHOJIOT1i, MalOTh HU3BK1 CTYNEHI OYMCTKA BUKUJIIB B aTMoc(epHe NoBiTps. B Toi
CaMHM Yac, Bil HUX OYiKYIOTh SIKICHUX, €KOJIOTIYHO OE3IMEYHUX MPOTYKTIB.

[TopiBHSHO 3 IHIIMMH MIANPUEMCTBAMH M’ SICOKOMOIHATH HE € OCHOBHHUMH
3a0pyaHIOBaYaMHU JOBKULISA, MPOTE BOHU CIPUYUHSAIOTH 3HAYHI BUKUIU JTIOKCHHY
CIpKH, 1110 BIUTMBA€E Ha 030HOBHUH IIap Ta MPHU3BOATH 10 MapHUKOBOTO eekTy. Tomy
€KOJIOT1YHa CKJIQI0Ba JAiSUTLHOCTI MIIMPUEMCTBA € JOCHTh BaXKJIMBOIO Ta aKTyaIbHOIO,
a/pke Ha Hei IOKJIAIeHO PO3B’s3aHHS 1101 HU3KW 3ajad, CHIPSIMOBAHUX Ha
MIJBHUINCHHS TEXHOT'CHHOI O€3MeKH BUPOOHHWIITBA Ta 3MCHIICHHS DPIBHS BUKHUIIB y
JTOBKIULIS PI3HOMAaHITHUX IIKiIJTUBUX PEUYOBHH.

Exosnoriunai nmpobieMu mianpueMcTBa MOTPEOYIOTh PETEIHHOTO JOCITIIKSHHS
Ta JIETaJbHOTO aHAIN3Yy, IO JIO3BOJHMTHh BU3HAYUTH Ta CPOPMYITIOBATH OCHOBHI IiTi,
3aBJaHHS Ta KOHKPETHI IPOrpaMu KOHTPOJIIO 1 YIPaBIiHHS BiaXogaMu BUPOOHHUIITBA
ta Bukuaamu [1]. IloxiOH1I mporpamMu AaayTh MOXIJIMBICTh pPeani3yBaTH ajJrOPUTMH,
[0  TIONEpEe/KAIOTh ~ BUHUKHEHHS  €KOJIOTIYHO-HEOE3NEUHUX  CUTYyallil  Ta
TEXHOTCHHOTr0 3a0pyAHCHHS HaBKOJUIITHBOT'O MPHPOIHOTO CEPEAOBHIIIA.

Ha croroanimuii 1eHb 3a7a4a aHaIi3y Ta MPOTHO3YBAaHHS MTOKA3HUKIB BUKHU/I1B
B HABKOJIMIITHE CEPEJIOBUINE € OJHIEIO 13 KIIYOBHUX Ta HAMOUIBIN aKTyaJIbHUX IS
€KOJIOT1UHOI CcIy’)k0M M’sacOKOMOiHATy. YCIiX peanizaiii JaHOi 3ajadl 3HAYHOIO
MIPOIO 3aJIeKUTh B AKOCTI 1HGOPMALIMHOrO 3a0e3MeUeHHs] 3 BIANOBIIHOIO
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MIPOrPaMHOIO MIATPUMKOIO [2].

B po6oTi 3anponoHOBaHO CTBOPUTH CXOBHILE JAaHUX, IO OyZe MOKIAJEHO B
OCHOBY 1H(opMaliiiHOro 3a0e3MeYeHHs] aHaJITUYHOI CUCTEMU poOOTH 3
€KOJIOTTYHUMU MOKa3HUKaMU, Ta 3a0€3MeYNTh BUKOHAHHS HACTYTHUX 3a/a4:

e aHaJi3 JKepell 3a0pyAHEHD 3a X BUJAMU Ta MOXOKCHHSIM;

® aHaJi3 MOKAa3HUKIB BUKHU/IIB Y BOAOWMHM, IPYHTH Ta MOBITPS;

® [IPOTHO3YBaHHS Kjacy HeOE3MeKH BHUKU[IB 3a KUIBKICTIO BHUPOOJIEHOT
OPOAYKIIi 3a 3MIHY;

® aHaJi3 BIUIMBY BUKU/IB 32 KUIBKICTIO YTHJII30BaHOI CUPOBHHH;

® QaHaji3 MPOTHO3HMX I[IOKA3HUKIB KJacy HeOe3NeKu 3 BHUKUIAMHU Ta
KUIbKICTIO BUPOOJICHOT MPOAYKITT 32 3MIHY.

CxoBume nmanux (CJII) ctBopeno y cepemoBumii MS SQL Server 2008 Ta
nogaHo Ha puc. 1.

Na6oparopis Bukuam * S
% Kopz_nabopatopit % Koa_swkwais JloKyMeHTH Ha yTWUAisaLito
JlaTa_j0cnijxeHHa Hassa_svkuzis flog Pob . 9 Koaaokymenty
. 0004YHMM NepcoHan i .
Homep_a0cAiIxXeHHR Brave_svkmais Hara_yranizauii
% Ko poBouoro_nepconany _—
Biacotok_Gakrepii Knac_nebesnexy_sukuais . Homep ymunizauir
Homep_3minn B
BiacoTok_caixocTi ToTeHWHMIA_0BCAT__BUKNMAIB_T_DiK Tenedon KinexicTs
i Bara
Koa_texHonora Koa_npoaykuii KimbKiCTs_Ha s
Koa_po6ouora_nepcoHany Hassa
@ Kox kepisHuka
Ko ssi
TexHonor oRsEm
7 Koa texHonora % Koa_sukuais
nie
Howmep_Tenedony MsAcHa npoavkuia
NICTY_Ha_npoaykuiro ¥ Koanpoaykuii _ boed ~ KepiBHMK uexy
Hassa_npoaykuir % Koa_xepisHuka
= Bua maca nie
% [lata_nocTaeku Tenedon
. Wn EnextpoHHa_adpeca
MoKasHMKKN AKOCTi b pane_aap
? Ko nokazHuka = ncry o=
BiACOTOK_NOKa3HMKa_AKOCTI Bara %
Dara Bapricrs 3BiT 3 nepegipku
0CTY Koa_texHonora F9 | ¢ Koa_seity
Kop_texxonora Koa kepisnika Aata_nepesip
Koa_pobouoro_nepcotany JloKyMEHT_Ha_yTiAi3aLIto
5 L Ky _Ha_yT
CraH_nepesipku

Koi_texHonora

Ko nokasHuka

Puc. 1. Cxema 6a3u nanux y cepegoruiii MS SQL Server 2008

MS SQL Server 2008 wmictute momymb Microsoft SQL Server Analysis
Services, KUl BKIIOYa€e HaOip ciyk0, M0 3a0e3meuyroTh Oi3HeC-aHali3, IHTErpaIio
Ta 30epiraHHs MaHWX. 3a HWOTO JOTOMOTOK MOXKHA arperyBaTH pPi3HOPITHY
iHpOpMaIlito, CTBOPUTH KyOH Ta BUKOPHUCTOBYBATH iX JJIS aHAI3y Ta MPOTHO3YBaHHS
3aJlaHUX TIOKAa3HUKIB JiSUTbHOCTI TmignpueMmctBa. [ 3pydHocTi poboTh Ta
NnoAaNbIIOro oO0poOjeHHsa 1H(opMallli OTpUMaH1 pe3yJabTaTH MOXHA IOJAaBaTH Y
Microsoft Excel.

Sx mpukiam, Ha pHUC. 2 HABEICHO pE3yJIbTaTH aHami3y 3a0pyAHIOIUYNX
PEYOBHH, 10 YTBOPIOIOTHCS MpPHU MepepoOili CUPOBUHU 3a 3MIHY, Ta NOTPAIISIOTh Y
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IPYHTH, Ta OTPUMAaH1 MPOTHO3HI MOKa3HUKHU. LI maHi oTpuMaHi 3 BUKOPUCTaHHSAM
CTBOPEHOIo KyOy, II0 MICTHTh Ha3By 3a0pYyJIHIOIOYOi PEUYOBMHM Ta MOTEHLIMHMIA
oOcsr BUKHUIB (T/piK), JOOYTUX 13 CXOBHUILA TaHUX 3 Ta0IuIl «BUKUINY.

Bukuown 3abpygHIcmY MY pEYOBEWH

IaTeHUj#HKiA obcar erikaja (Tii)

Puc. 2. [Iporao3Hi NOKa3HUKK BUKHUI1B 3a0pYTHIOIOYMX PEUOBHUH Y TPYHTH

AHaNOrIYHUM YMHOM MOXHa CTBOPIOBATH PI3HOPIIHI Ipadiku 3a MOTPIOHUMHU
nanumu. Hanpukman, Ha puc. 4 momaHo rpadik piBHS BHUKUAIB 3a0pyIHIOIOYMX
PEYOBHUH y MOBITPs 3a J00y. AHalli3 HaBEJEHUX JaHUX MMOKA3ye, 110 BUKUIU OKCUIY
BYTJICIIO € HAWOUTBIII BarOMUMH 3 MOMIDXK 0aratbox 3a0pyIHIOIOUHUX PEUYOBHH Ta Y
BIJICOTKOBOMY BiTHOIIICHH1 CKJIaat0Th 34,6%.

2.8 18%
B iR RCH L
W aRCH L IR TIREL N
LRI ET R T |
B TRCPI EACTHHEN
B yeTaR
B fami

Puc. 4. PiBens 3a0pyJHEHOCTI MOBITPS BiAX0OAaMH 3a 100y

TakuM YMHOM, BHKOPHWCTAHHS CXOBHINA JIAHWX SK OCHOBH iH(OpMAIiitHOTO
3a0e3reueHHs, BKyImi 3 mporpamMHuM wmoayieM Microsoft SQL Server Analysis
Services 3a0e3redye OTPUMaHHS PI3HOPIAHUX CTAaTUCTUYHUX JAHUX  IIMOJO
BUpPOOJEHOT TPOAYKIi 3a 3MiHy, 1i KUIBKOCTI, Ta OIIIHKA pIiBHS BHKHUJIIB
3a0pyIHIOIOYMX PEYOBUH Y HABKOJUIIHE CEPEJOBHINEG, M0 CYNPOBOKYIOTH
OCHOBHHMH T€XHOJOTTUYHUHN MPOIIEC.

[To6ynosa noaionoro CJI € Baanum iHpopmaliiiinum 3a0€3MeueHHIM, HaBKOJIO
SKOTO MOXHa B MOJAJBIIOMY MOOYAYyBaTH 3HAYHO OUTBINY, MAacIITAOHIITy 1 OUIbII
(YyHKI[IOHAJIBHY CUCTEMY MIATPUMKH pOOOTH €KOJOT14HOI CIykO0H, 1110 3a0€3MeUnTh
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NIATPUMKY  NPUAHATTS  €(QEKTUBHUX  YOPABIIHCBKUX  pIIIEHb aHaI3y Ta
MIPOTrHO3YBaHHS ISl €KOJIOT1UHO1 CIIYKOH M’ ICOKOMOIHATY.

Jlireparypa

1. Pemin B. B. (2013) biznec npoyecu. Mooeniosanns, 6nposaodicenus, Ynpaeiinnsi,
Masnm, IBanoB 1 ®epbep, 512 c.

2. Maknakos C. B. (2005) CASE-cpeocmea paszpabomku unghopmayuonnvlx cucmem,
Mockaa: JIluanmor-MU®U, 427 c.
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MOJEJII YITPABJIITHHA ITPOEKTOM
CTBOPEHHS IITHHICHO-OPIEHTOBAHOI BIJEOI'PH

IBanoB 1. L., Timincbknii O. T'.
Kuiscorkuu nayionanonuu ynisepcumem imeni Tapaca lllesuenxa, Kuis, Ykpaina
E-mail: ivanhome80@gmail.com, timin@ukr.net

Project Management Models of Value-Oriented Video Game Creation

Models for project management to create a value-oriented video game are described. The
field of research is analyzed. The main elements of a typical video game are highlighted. A value-
oriented approach is applied. Stakeholders have been identified. Stakeholder values are identified.
The main value of the game is the cognitive value. The investment attractiveness of the project is
analyzed. Indicators of investment attractiveness are calculated. The life cycle model for the
researched project is offered and characterized. The conclusion of the study is made.

Bineoirpu crtanm oOnHIEI0 3 YACTHH JKUTTA OaraThox Jrojge. MorkHa
BUKOPUCTOBYBATH BIFCOITPH MJIsi BIAMOYMHKY, OJHAK BCE OUIBII TOIMYJSIPHUM CTa€
TPEHII Ha reiMepu3alilo 0araTboX Tamy3eil KUTTA (pekiama, HaBYaHHS TOIO) 3
BUKOPHUCTAHHSM €JIEMEHTIB TeMAN3alHy JIJIs MiABUIIEHHS e(eKTUBHOCTI. | ogHOMO 3
HaWBXIMBIMUX QYHKITIH TPU CTa€ Mi3HABAIBHA, SKY CJIiJ pO3BHBATH.

3 M€ METOI MpOaHATI3yeEMO MOJENI YHPAaBIIHHS TPOEKTOM PO3POOKH
I[IHHICHO-OPI€EHTOBAHOT BUCOKOOOIPKETHOT BIICOTPH B JKaHP1 CTpATETii B peaabHOMY
gaci — RTS, HaBegemMo pe3ynbTaTu TOCITIIKEHHS TPOEKTY.

["amy3p Bizmeoirop € OgHI€I0 13 HAHOUIBII MIBUIKO3POCTAIOYNX TATy3€H y CBITi
[1]. Ile Oimpmre ykpimuiaacs I TEHACHINS Y 3B’A3KYy 3 KapaHTHUHHUMH
oOMexeHHsIMH, 10 Bukiaukani mangemiero COVID-19 [2-3]. 3 2012 mo 2020 p.
3arajibHa BapTICTh PHHKY Bimeoirop Bupocia Oimbiie Hik yasiui: 3 $70,6 mo 159,3
mipa., nporHo3 Ha 2023 p. — $200,8 mapa. [4] (puc. 1). BigmosigHo, iHBecTOpH
3alliKaBJIeH] y BKJIaJlaHH1 IPOIIEei Ha BiJIEOIrPOBI IPOEKTH.
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Bracnigok rmnoGaneHOi maHaemii, JtOAM TPOBOJATH HabaraTo OUIBIIE 4Yacy
BJIOMA, Yy pe3yJIbTaTl YOr0 MO0 BCbOMY CBIT1 BUSBUJIUCS TPEHH MiJIBUIIICHHS KUTBKOCTI
Ta aKTUBHOCTI I'paBIliB mpuban3Ho Ha 30% [3].

OcHOBHUH ITPOBUH MPOLIEC CKIIAIAETHCS 3 TAKUX €JIEMEHTIB.

1. [To6ynoBa 6a3u, siKy HEOOX1AHO 3axumaTu. PyliHyBaHHs BCix OymiBenb 0a3u
NpU3BOAUTH A0 mporpamnty. ba3za HeoOximHa nisi 300py pecypciB Ta TpEHYBaHHS
BIICHKOBUX FOHITIB.

2. TpenyBaHHs Bilichbka. B KOXHOI 31 CTOpiH KOH(JIIKTY ICHY€E ACKUIbKa
JIECATKIB BUJIB BIMCHKOBHMX FOHITIB, KOKE€H 3 SKHX Ma€ CBOi IepeBaru Ta HEHOJIKH.
Jlesiki 1OHITH MaloTh 0COOJIMBI 3A10HOCTI, SIKi MPU NMPAaBHUJIBPHOMY BUKOPHUCTAHHI 37]aTHI
3MIHUTH X171 6010. JIJIs1 TpeHyBaHHS HEOOX1H1 PECypCH.

3. Benenns 6010 3 cynpoTuBHUKOM. biii BKItouae B cebe mpsMe 31TKHEHHS
BIliICHKOBUX CHII. B Takux 005X BUTpae TOW, XTO CTBOPUB OUIBIITY 1 OUIBII MPABUIbHY
13 BpaxyBaHHS BIHCbKa CYNpPOTHBHHKa apmito. Taki 001 MOXyTb OyTH SK
HEBETUKUMH, TaK 1 TPaHII03HUMHU, BiJ pe3yJIbTaTy SIKUX BUPIMIUTHCS OIS TPH.

Ha ocHOBI irpoBoro mpoliecy MOKHA pPO3TJSHYTH I[IHHOCTI, OTpHUMaHi
rpaBIsIMH Bia TpH (puc. 2).

‘ ‘

TMofymesa cfeRTIRALD
Tafymaona Gamm EROHOMIET Ta
BHpBIITDg

Crpareridde
MIICTICHER

[lotyuoua
COCKTHEROTD BIAICEER
T8 OpOTI BHICEERY

TIpTAATTA HTIEHT T
YMODAK LTI BI0]
IHGOpELLL

Tpeirvianig biiienEs

CYTIE[HIIE
[Mepemoia B oviruax puiianrx
Remanna daomn P ¥ P .
2 CYIMEepHINDM ONEPATHERHY DIMICHE

Puc. 2. IlinHOCTi, OTprMaH1 TPaBISIMH Bijl iIrPOBOTO MPOIIECY
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IlepemorkiieM y Takiid rpi cTaHe TOH, XTO:

e CTBOPUTH 0a3y, 10 Hajae OUIbLI €()EKTUBHY EKOHOMIKY;
® MIJrOTYy€E BiCbKO, OUIbII e(PEeKTUBHE B JJaH1i CUTYaIlii;
® [IEPEMOKE B MPSAMUX CyTHUKaX 13 CYIEPHUKOM.

[Ipy HaByaHHI IIMM HaBUYKaM B TIPAaBI[iB PO3BUBAIOTHCS HABUYKH
CTPaTEriYHOr0 MMCIICHHS, MPUUHATTS pillleHb B yMOBaX HENOBHOI iHQopMauii Ta
MPUIHATTS ONEPAaTUBHUX PIlIEHb, 10 NOTPEOYIOTh MBUAKOT peakuli Bix rpaBis. Taxi
HAaBUYKH € KOPDUCHUMHU 11032 TPOIO 1 iX pO3BUTOK € HEOOX1THUM B Cy4YaCHOMY CBITI.

PosrnsiHeMO 1IHHOCTI 3alllkaBJIECHUX CTOPIH BIAMOBIAHO J0 MOJENI, IO
chopmynboBaHa y cranaapti P2M [5] (tabu. 1).

Ta6n. 1. IIIHHOCT1 POEKTY

Tun uiHHOCTI . . . . IIpiopuTer
Ne 3MicT miHHOCTI y MPOEKTI ] .
3a P2M HiHHOCTI
1. IinnicTh akTHBY | Bimeorpa 1
IinmicTs BukopucrtanHst HOBITHIX TEXHOJIOTIH,
2. . BUKOPUCTAHHS HOBUX ITIJIXO/IIB B rajys3i 6
1HHOBAI1 .
yIPABIIIHHS POEKTAMHU
3. [{iHHICTH BOJOIHHS JIS 3aI[IKABJICHOI CTOPOHU
OTpuMaHHS HOBOI'O 1HTEJIEKTYaJIbHOI'O
3.1. | 3aMOBHHK P y 4
aKTHBY, OTPUMAaHHS IPUOYTKY
3.2. | IaBecropu 30UTbIIICHHS BKJIAJICHUX T'POIIeH 5
OCBI1JI BOPOBAKEHHS MacIITaOHOTO
3.3. | Komanna npoekty A P 7
MIPOEKTY
: IIpuckopeHHs JOCTYIIY 10 IPOAYKTIB
3.4. | KopucryBaui P P yny poiy 3
KOMIMaHI1
3.5. | Iligpsagauku JlocBin poOOTH HAJL MAacIITAOHUM MPOEKTOM 8
LiaHicTh : :
: MOXIHUBICTh CTBOPCHHS HOBUX ITPOEKTIB
4, IHTEJIEKTYaJbHOTO | . o 2
11 JaHUM 1M’ IM
aKTUBY

JI7ist po3rJisiiy iHBECTUIIMHOT JOLUITBHOCTI TPOEKTY OYJI0 BUKOPUCTAHO
nporpamue 3abe3neueHHs «AnbT-InBecT». [IpoekT aHamizyBaBcs BIIPOIOBXK 4 POKIB
BUKOHAHHS Ta | pOKy omepamiifHoi JiIbHOCTI 3 METOIO IPOTHO3YBaHHS PE3yJIbTATIB
MPOEKTY i Yac 1 Micist HOTo BIPOBAIKEHHS.

[HBECTHITIIIHI TTOKA3HUKW MPOEKTY 3a PE3YJIbTaTaMH JIOCHTIJKECHHS € TaKUMU:
YUCTa MOTOYHA BapTIiCTh — 415 MIH. TpH., BHYTpimHA HOpMa goxomHocTi — 111%,
MPOCTUN TEPMIH OKYIMHOCTI — ONMM3bKO 4 POKIB, TUCKOHTOBAHUN — OJIM3BKO 5 POKIB.
BianoBigHO 10 IUX MOKA3HUKIB, JAHUH MPOEKT € IHBECTUIIIMHO MPUBAOIMBUM.

Mupokuit po3Max BigEOTPH pa3oM 3 TMOPIBHSHO HIMIOBUM JKaHPOM
noTpeOyroTh O0COOJMBOT yBarm JI0 MAapKETUHIOBOI cTparerii mpoekTy. Okpim
KJIACHYHMX BaplaHTIB pekjiaMu (TesneOadeHHs, BYJIWMYHI OaHepu, OLI0OpaAM TOLIO)
B1/1€0IrpoBa 1HAYCTPIsl BUKOPUCTOBYE JIEKUIbKA YHIKATBHUX MIIX0/IB A0 PEKIAMMU.

[To-niepiiie, BUKOPUCTOBYETHCS peKIaMa y BiieoirpoBux Oiorepis. s mporo 3
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BEJIMKUX TIUIOIMAM0K Tuny YouTube a6o Twitch oOuparorecs Osorepu, Imo
MOKPUBAIOTh LIJIBOBY ayJIWUTOPIIO BiAeOrpu. 3a3BUyail oOMparoThCs OJorepu, Lo
PO3pOOJIAIOTh KOHTEHT II0/0 BiEOIrop MoAiOHOro xkaHpy. Takuil miaxiy J03BOJISIE
YITKO MONAacTh B IUIOBY ayJWUTOPII0 T'PU MO BCbOMY CBITY 1 € OUIbII JEUIEBUM
MOPIBHSIHO 3 TeIeOaYEHHSIM.

[lo-npyre, onHUM 3 €JIEMEHTIB MapKETHUHIOBO1 CTpATerii Moxe OyTH HaJaHHSA
B1JICOITPOBUM JKYpHAJIICTaM paHHIX BEpCiil Ipu 1ie Ha cTaaii po3pooku. Lle no3sosie
MIPUBEPHYTH YBary A0 TPH, IO CKOPO BUXOAWTbH, Ta JJIS IHOT0 HEOOXITHO 3aKpUTH
OUTBIIICTh «CHAOKUX MICUB» Yy MPOAYKTI, MEpIl HIDX HaJaBaTH HOTO Ha TaKy
«EKCTIEPTHU3Y».

Po3pobka Bifeoirop — KOMIUIEKCHUN MPOIeC, 10 BKIOYAE B ceOe 1HTErparlito
BEJIMKO1 KUTBKOCTI PI3HUX €JeMeHTIB. BinnoBigHO, HEOOX1JHO BUKOPUCTAHHS TaKOTO
XKHUTTEBOTO IHUKITY, IO 31aTCH CIIPUATH I[LOMY.

JIJIsl MPOEKTY MPOTIOHYETHCS BUKOPUCTAHHS HACTYITHUX (Pa3 KUTTEBOTO ITHKITY:

1. ®aza xounyemmyanizayii. Ha 1upoMy eTami po3poOJISIETBCS KOHIEIIIISA
BiZICOTpM Ta CTBOPIOETHhCS OpradizaliiHa CTpykTypa mpoekty. Llg dasa
3aBEPIIYETHCS CTBOPEHHSAM TI'e€HMIN3aliH JOKYMEHTY, SIKHH € aHaJOrOM TEXHIYHOTO
3aBAaHHs s Bimeorpu. Lleit mokymeHT mokpuBae 6aueHHS BCIX acCIEKTIB BIJEOTPU:
IrpOBOTO TPOLIECY, MEPCOHAXKIB, CIOKETY, TU3ANHY CBITY TOIIO.

2. [Iliocomosuuii nepioo. Ha 1iit ¢asi )KUTTEBOTO IUKIY PO3POOJISIETHCS BCE
HeoOXiHe I po3poOKM BIIacHe Biaeorpu. bynayeTbcs cleHapi, Mozeni
NEePCOHAXIB, TMHUIIEThCSI My3UKa Tomlo. Kpim Toro, po3poOiseThcs BineoirpoBuid
PYIIii, HA OCHOBI SIKOT'O B TOJAJIBIIOMY OY/i€ pO3pOOJISTUCS caMma Bifeorpa.

3. Daza pozpobxu. Ha il ¢asi npoBOAUTHCS BIIACHE PO3pOOKa BiJICOTPH.
JI71s1 IbOTO BC1 CTBOPEHI1 paHillie €JIEMEHTH IHTETPYIOThCA B OJHY cucteMy. Lo a3y
PCKOMEHIYEThCS TMPOBOJUTH ITepamiino, 3acobamm Agile-meTomonoriii, uepes
3a0e3reueHHs] HEeoOXITHOI THYYKOCTI mporecy po3poOku. PDasza 3aBepuIyeThCs
npoBeACHHSAM anb(da- Ta OeTa-TECTyBaHb Ta HACTYITHHUM 3allyCKOM BIIEOTpU Yy
miaTdopmu 1UdPoOBOT TUCTPUOYITIi.

4. Onepayiuna Oisnvricmes (He 6X00umv y HCUMmMESUL YUKL NPOEKMY, aie
HANeHCums 00 HCUMmes020 yukiy npodykmy). [lonanpIne >KUTTS TPOLYKTY MPOEKTY
MOB’SI3aHO 3 MIATPUMKOIO TPOAYKTY: BHUITYCKY HOBOTO KOHTEHTY, BHIIPABIICHHS
BUHAWIEHUX TIOMUJIOK, TTPaBKU OanaHCy irpoBuX (hpakirii, marpuMKa KOpUCTYBadiB.

BuxopucranHs Takoi CTPYKTYpH KUTTEBOTO ITUKITY CTBOPIOE KOM(DOPTHI
YMOBH JIJII CTBOPEHHS BIZICOTPH B OYIb-IKOMY XKaHPI.

3aramoM, BHACIIOK TPEHAOBOCTI JOCIIIKYBaHOT TEMATHKH, ITiIBUIIICHHS
BXJIMBOCTI MPOTAryBaHHS OTPUMAaHHS IMI3HABAILHUX IIHHOCTEW Yepe3 Bimeoirpw i
IHBECTHUIIHOT TPUBAOIMBOCTI MPOEKTY, MPOJAOBKEHHS JTOCTIIKEHD MO0 PO3POOKH
MoJiesel 1 METO/1B YIPABIIHHSA TAKUM MPOEKTOM € aKTyaJIbHUM.
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Use of the Internet of Things in Agriculture

Mankind has entered a new era— an era of rapid development and progress of digital
Internet technologies. These technologies permeate all spheres of economy and social life. The
agribusiness sector is also changing under the influence of new technologies, although previously it
was considered the most sustainable and resistant to change. The most valuable resources in
agricultural production have traditionally been land, labor and capital in fixed assets, buildings
and structures, as well as intellectual property for plant varieties and breeds of farm animals. These
resources remain important for the agricultural sector, but with the rapid development and spread
of digital technologies, the economic value of information has increased significantly — as an
important resource, which today is one of the key factors in competitive agriculture, and, if used
wisely, can bring considerable income.

VY 2050 p. 3aranbHa YUCEIIBHICTh HACCICHHS 3eMJTl POTHO30BAHO MA€ JIOCATTH
9,6 mapn. 3uavenHs loT, go mporo 4wacy, Mae JOCSATTH KPUTHYHOTO PIBHS —
TEXHOJIOTiSI HAJacTh MOXKIIMBICTh 3HM3UTH BUTPATH, MPUHECE EKOHOMIID dacy i
JI03BOJIUTHh TPOTOAYBATH TaKy BEJIWYE3HY KUIBKICTh JIOJEH. 3a TOCIIKEHHSIMU
komrmaHii Business Insider Intelligence, mo kintsg 2020 p. KiITBKICTh BOIPOBAKEHUX B
cuIbChbKOTOCIIoAapchKiil ranysi loT-npuctpoiB Mana gocsartu 75 muH. [1].

CsiToBe aHaniTuuHe areHTcTBO (Gartner, MpUBOAUTH HAcTymHi AaHi: B 2017 p.
Oymo BukopuctaHo npuctpoiB loT Ha cymy Omusbko $8,4 mupa., — me Ha 31%
Outbiie B mopiBHAHHI 3 2016-M, a Bxke B 2020 poui KuibKicTh BuUKOpucTaHux [oT
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NPUCTPOIB 3pocTe A0 iMoBipHOI cymu $20,4 mup.

3aranbpHi BUTpaTH Ha KiHUEB1 Touku Ta nociayru [oT 3a ganumum 2017 poky
nocsiriu Maiike $2 TpiH., Maemo BIAMITHTH, IO [BI TPETHHH 3 IMX MPUCTPOIB
3HaxoasaThest B Kutai, [liBHiuHIM AMepuili ta 3axigHiid €Bpomi. butsme 8 mapa. 3
yCiX IUX MPUCTPOIB — II€ CIOXKHUBYI TOBApH, TaKi SK CMapT-TEIEBI30PH, CMapT-
JTMHAMIKHY Ta 1HIIe [2].

Hani ananmituunoi kommanii IDC 3acBimuytots, mo B 2018 pormi cBiTOBI
sutpatu Ha [oT ckmagarors 6mam3bko $772,5 miapa. Tlporuo3 Ha 2020 pik 3araabHUX
sutpar loT cranoButsk $1 Tpi., a Ha 2021 poruti $1,1 tpa. [2].

[Tigpaxynku koHcanTuHroBoi arexiii McKinsey rosopste npo te, mo a0 2025
poky obOcsar loT-punky ckmage $6,2 TpaH. BinbmmicTs eKCHepTiB TpH  BOMY
MPUXOAATH 0 AYMKH, 110 B KiHIIEBOMY MiACYMKY [0T MOBHICTIO 3MIHUTH ICHYIOUMIA
IT-nanamadr [3].

[IMomo arpoOizHecy, areniiss (Gartner NPOrHO3yeE 3arajibHUM E€KOHOMIYHUUN
edeKT Bl BIOPOBA/KEHHS IHTEPHETY pedel y BCIX Taly3siX EKOHOMIKH B
rinobanpHOMy MacmiTabi 3a craHoM Ha 2020 pik g0 $1,9 TpiH., npu 1bOMY YacTKa
CUTBCBHKOTO rocmoapcTsa ckiaue 4%, Tooro nmpudausuo $76 mupa. (puc. 1) [4].
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Puc. 1. Kinbkicts npuctpoiB loT y cBiTi 3a ramy3zsmu, mipa., 2013-20 pp.

B arpoxommuiekci Ha mepenoBy BuUxonaaTh loT-mpucTpoi, 1m0 BKIIOYAOTH
poOOTOTEXHIKY, OE3MUIOTHI TPAHCIOPTHI 3aco0W, aBTOMAaTW30BaHE OOJaJTHAHHS,
3acobu go3oaHoro posmuieHHs. L{i mpuctpoi [oT € ocHOBOIO HOBITHIX TEXHOJOTIN
BEJICHHS CLTLCHKOTO TOCTIOIAPCTBA!

1) «roukoBe» depmepcbke rocrmomapctBo. Ilpuctpoi IoT 3a gomomororo
BIPOBA/IP)KEHHSI OUTbIII TOYHUX METOAUK POOJATH BEICHHS CLIHCHKOTO
rocrofapcTBa OUIBII KOHTPOJIHLOBAaHMM Ta Ouibll TOoYHUM. lle mae
0COOJIMBE 3HAYEHHS SIK JIJIsl TBAPUHHUIITBA TaK 1 1JI1 POCIMHHUIITBA;

2) MOHITODHHT  TIOTOJIB’S  JIOMAaliHboi XymoOw. BracaHuku  depm
KOPUCTYIOThCSl CeHCOpHUMM poaatkamu loT nns 300py HaHux mpo
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MICII€3HaXOKEHHs1, O€3MEeKy Ta CTaH 3I0POB’ S IOMAIIIHbOI Xy100u;

3) «po3ymHI» TemmuIli. B 1mHMX TEXHOJOTiAX METOIOM BiIaleHOTO
MOHITOPHHTY  3HIMCHIOETBCA ~ KOHTPOJIb 332  EKCTPEeMaJlbHUMHU
KOJIMBAHHSMH TEMIIEPATYPHU I 3aXUCTY IIHHUX POCIHH.

3a nmanmumu kommadii Roland Berger puHOK po3yMHOro Qepmepcbkoro
rocmnojiapctsa Bupic 10 4,5 mupa €Bpo B 2020 poiri, mopiBHsiHO 3 3 Mipa eBpo 2016
poky, nipu 1ibomy yactka CIIA ckinanae B Hbomy Ounbiie 40% .

Business Insider Intelligence mpornosye, mo Bxe y 2020 pori KiIbKiCTh
BUKOPUCTOBYBaHUX B CUIbCbKOMY rocrnoaapctsi loT-npuctpoiB pocsirue 75 MIiH. B
nopiBHsHHI 3 30 MutH. B 2015-My, KUIbKICTh CEHCOPHUX JaTUMKIB Ha (pepmax g0 2023
poKy ckiane 12 MiH., a 00Ccsr puHKY TOYHOTO 3emiiepoocTsa 110 2050 poky 3pocTte 10
$240 mupn. 3a mporuo3om Goldman Sachs [5].

Maemo BIAMITUTH, 110 y LiIoMy, €Bporna Ha gaHuil yac Biacrae Bin CIIA 3a
piBHEM BUKOPHCTAHHS «PO3YMHHX» MIPHUCTPOIB B arpompOMHCIOBOMY KOMILICKCI.
Tox xoua B kpainax €C npubnuzno 80% arpoTexHIKM NPOAAETHCS BKE 3
HaBIralifHUMU cCUCTEMaMH, ajie (aKTUYHO JIO MEpexi miakaoueHo He oubmie 30%
TEeXHIYHUX MPHUCTPoiB. IIpuumHa mporo sBuia moisrae y tomy, mo B €C dacTka
BEeMUKUX (epMEepChKUX rocrnoaapcTB Habarato menma, Hik y CIIA. ¥V €spormi
ICTOPUYHO MEePeBaXKaIOTh JAPiOHI ciMelH1 epMH, sIKi BXKE MAIOTh JOCTATHIO KUJTbKICTh
TEXHIKM 1 HE MalOTh Oa)KaHHS MIHATH ii Ha «PO3YMHY», OCKUIBKA BOHA Ma€ JOCHUTH
BHCOKY II1HY.

JlocuThb HENIOJAaBHO Y MOCHIIIKEHHI MIOJ0 PO3BUTKY IHHOBAI[IMHUX CHUCTEM Yy
CUTBCBKOMY TOCIIOAApCTBI y CBiTi, omyOiikoBaHoMy IDTechEx Oyno BuckazaHo
npunymenas, mo g0 2030 p. puHOK poOOTIB 1 OE3MUIOTHUX JITAILHUX arapaTiB
3pocte 10 $10 mapa. OOCsT CBITOBUX MPOAAXIB Ta MOCTABOK MPUBEIACHO HA PHC. 2.

JIOCTHUKYA BIEBHEHI, IO pPOOOTH30BaHI TEXHOJIOTIYHI PO3POOKH, IO
BIIKpUBAIOTh MUISXH BIPOBADKCHHS TOYKOBOTO 3eMJIEPOOCTBA 1 BHUPIIICHHS
KITFOUOBHX TJIOOATBHUX MPOOJIEM JOCKOHAILHO 3MIHATH arpobizHec. Po3ristHemMo, sk
caMe BiI0yBaBCs PICT arpoTeXHIYHUX MPUCTPOiB [0T.

ABtoHOMHI TpakTopu. ¥ 2016 pori Oyzae npoaano moHaa 300 TUC. TpaKTOPiB 3
ABTOMATHUYHOIO CHCTEMOIO ympaBimiHHSI — 10 2026 poKy MPOTHO30BAaHO 3pICT iX
KUIBKOCTI 0 660 THC. OAWHUIL Ha piKk. AJlle MaeMO 3ayBaXKHTH, IO
BEITUKOMACIITAOHWI BHUXIJ] Ha PHHOK OE3MUJIOTHMX AaBTOHOMHHUX TPAaKTOPIB

BIJIKJIQIA€ThCS UYepe3 IHTAaHHS, TIOB'S3aHI 3 pETYIIOBaHHSAM, COOIBapTicTIO 1
HEJI0OCTaTHHOIO JTOBIpOIO epmepiB [6].

Hponwu. Lleit Bua TeXHIKK MOYaB BUKOPUCTOBYBAaTHUCA Ha modatky 1990-x pp. y
Snonii Ha pucoBux moisx. ChOTOMHINIHIA PO3BUTOK IPOHIB SIK TEXHIYHUX 3aCO0IB
poOUTH IX MOCTYMHHMH Ta HE3aMiHHUMU Tpu 300pi iHdopmarii Ta ii aHamizyBaHHI.
ArporocrmogapctBa MOXYTh CTaTH HAWOUTBIIMMU 3aMOBHHKAMHU JIPOHIB, TOX
POTHO30BAaHUHN pUHOK MOsKe gocsartd $485 mun. y 2026 p. [6].

[lo-nepiiie, IpoHU CHPOIIYIOTH MPOLIEC MOHITOPUHTY CTaHY MOCIBIB.

[To-apyre, BOoHM MarOTh IHHOBALlIHE OCHAIIEHHS 1HGPAYEPBOHUMU KaMepamu,
CEHCOpaMH 3POCTAaHHS, CHUCTEMaMU pO3MUJICHHS, BHECEHHS MOOpWB, HAAAIOTh
MOXJIUBICTh CYTTEBOT €KOHOMII JIJIsl TPOBEAEHHS 10JJaTKOBOTO J1arHOCTYBaHHS.

88



g0 700

70 |— == [pozaow === [ocrasxu - 400
. - 500
- 50
1 - 400
i &0 =
=2 - 300
30
20 - 200
0 e

015 6 2017 018 I0NY 2020 2021 2022 2023 2024

Puc. 2. O6¢sr cBITOBUX MPOJIAXKIB Ta TOCTABOK CUIHLCHKOTOCTIOAAPCHKUX POOOTIB [3]

[To-TpeTe, APOHU HAZIAIOTh MOXKIIMBICTH ONTHMI3allii arpOBUPOOHUIITBA, TaK K
MarTh B apceHali MOXJIMBOCTEN 30ip Ta 0OpOOKY BEIHMKOT KUIBKOCTI iH(opMalrii 3a
JOCHTH KOPOTKUI TTPOMIKOK Yacy.

PoGotu myst mpomostoBanHs. 1li TOMIYHUKY B)K€ MPAIOIOTh B OPraHIYHOMY
(dhepMepcbKOMYy TOCIOAAPCTBI JIEKUIbKA POKIB, BUKOHYIOUHM OOpPOOKY KYJIBTYpH,

iIeHTHdIKYI0Un 1 Buansitoun Oyp ssHu. [TokoaiHHS OLIbIT JOCKOHAIUX POOOTIB MTOKH

0 Ha CTajii po3poOKH, ajie 3TiTHO MPOTHO3Y PUHOK POOOTIB IJIsI MPOIOTIOBAHHS
3pocte 10 $380 muH. y 2026 p. [6].

besmninoTHi aBTOHOMHI poOOTH30BaH1 KYJIBTHBATOPH 1 pO3BITHUKHU maHuX. Lli
po6OTH MarTh OLIBINY HaBiramiHy aBTOHOMIIO. MajeHbKi 3a po3MipaMmHu, JIETKi Ta
JIOCUTh TIOBLJIbHI, BOHM aBTOHOMHO IEPECYBAIOTHCS TOJIEM, aHAII3YIOYH POCIMHU Ta
y pa3i HeOOX1AHOCTI 3IHCHIOOTH TIEBHI JIii, HATPUKJIIA, TPOTIOIIOBAHHS.

Mammunu 115 36opy ¢pykriB. [lopa 360py CBKUX GPYKTIB € pydHOIO POOOTOIO
1 mepeOyBae 1mo3a MeKaMy BUKOPHUCTAHHS MaIIuH a00 poOOTIB, TaK AK ICHYIOTh MEBHI
1 JOCUTHh JKOPCTKI TEXHIYHI BUMOTH JO SKOCTI 3i0paHoro ypoxat. Tox
IHBECTUIIIMHUM PUHOK CTBOPEHHS MOJeNed MamuH Uit 300py (QpPYKTIB JOCUTH
HEBETUKUI Ta (pparMeHTOBaHUH.

KpiMm HEOOXiTHOCTI CKOpOYECHHS OINeparliiHuX BUTpAT 1 ITABUIICHHS
npuOyTKOBOCTI Oi3HECY, CBITOBE arporocrmojapcTBO 3HAXOAUTHCS TiJl THUCKOM
HEOOXITHOCTI 3pOCTaHHS MPOAYKTUBHOCTI. B yMoOBax 3KOpPCTKOT KOHKYPEHIIii,
PO3BUTOK TIPOEKTIB, 3aCHOBAHMX Ha TexHOJOTisX I[HTepHeTy Peueld € eKOHOMIYHO
OOTpYHTOBAHHM.
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Development of a Comprehensive Bioimpedance Diagnostic System

Bioimpedance — the general name of the methods, which based on measurement of electric
resistance of various fabrics of an organism by means of the special device — the bioimpedance
analyzer. The data obtained can be used in many areas of human life, for example to assess the
state of the circulatory system or to measure the amount of fat in the body. This paper investigates
the methods of impedance measurement, explains their purpose, describes the possibility of
software and hardware implementation on the Arduino platform.

Ha crorognimmHiii neHb iCHye Oarato CcUCTeM s E€JIEKTPUYHOTO Ta
€JIeKTPOMAarHiTHOTO J1arHOCTYBAHHS. [Tpu bOMY OTPUMYIOTHCS:
enextpokapaiorpama (EKI'), mo BigoOpaxae eneKTpUYHy aKTUBHICTbH Ceplis,
enexrpoeHuedanorpama (EED), saka nerepmiHye €IEeKTPUYHY aKTHUBHICTH TOJIOBHOTO
MO3KYy, esnekTpomiorpama (EMI') nis BuU3HaueHHS €1€KTPUYHOT aKTUBHOCTI M’ SI31B.

[lepeniyeHi cucTeMu 3a3BUYail 3aCTOCOBYIOTHCS B IUIIX MEIUIMHHU, aje
Hacnpapal ixHs cdepa 3aCTOCYBaHHS JOCTaTHHO IIMpoka. Hampukian, Ha OCHOBI
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EEI" po3poOsitoThest cuctemu Ui KepyBaHHs TexHikoro [1]. Tlomirpad, BiH xe
JETEKTOp OpEeXHi, a TAaKOK OIOMEXaHIYHI MPOTE3n BUKOPUCTOBYIOTH nani EMI [2]. V
MiJICYMKY 3a JOMIOMOT'0I0 €JIEKTPUYHOTO J1arHOCTYBAaHHS MOXKHA OTPUMATH JaH1 MPo
cran tina [3], edexkTuBHICTH mpolecy JKyBaHHS TNAIli€HTIB, NPaBUIbHICTh
BUKOHAaHHS (I3MYHMX HABAHTAXKEHb CIOPTCMEHAMU; 3arajoM 0OloiMmenaHc
3aCTOCOBYETHCS Y MEIUYHOMY Ta JOCTITHUIBKOMY HAMPSAMI.

B ocHOBI 010iMIIEJaHCHOTO aHAMI3y JIEKATh TaKl MOHATTA AK O10MOTEHIIAIN Ta
CNICKTpUYHA AaKTHBHICTh miKipu. biomorenmiamu (rpem. biosS — sxutTs + nar.
potentia — cuiia) — pi3HMIS MOTEHIIIATIB MK JBOMa TOUYKAMHU KMBOI TKAaHWHH, SKa
BioOpaxkae ii 610eNeKTPUYHY aKTUBHICTb. MeMOpaHu BCIX KUBUX KIIITUH Yy CHOKO1
MOJISIPU30BaHi, TOOTO MalOTh PI3HUN EJNEeKTPUYHUM TMOTEHIliaJl 30BHIIIHBOI Ta
BHYTPILIHBOI MOBEPXOHb. PI3HUIM MOTEHLIadiB MIDX 30BHIIIHBOI 1 BHYTPIIIHBOIO
NOBEpXHSAMU MeMOpaHU Ha3uBaeTbca MeMOpaHHuUM mnoteHuianom (MII) cnoxkoto.
Pi3nuns moTeHianiB — BeJIMYMHA MMOCTIMHA 1 AJI PI3HUX KITITUH 30yIJIMBUX TKAaHUH
kosmBaeThes Big -60 1o -100 mB.

Enextpuuna aktuBHicTh mkipu (EAI) panime iMeHyBanacs SK HIKIPHO-
ranpBaHiuHa peakiis (ILT'P). ITo cyrti x HII'P € GioenekTpuyHOIO PpeakIliero, M0
3acBiyye MOKAa3HWKM aKTUBHOCTI BereTaruBHOi HepBOoBOi cuctemu (BHC). Ipormec
NOTOBUIUICHHS, MPU3HAYCHUN ISl TEPMOPETYJIAIii OpraHi3My, MPOSIBISETHCS TPHU
3MiH1 PIBHA TCUXO0-eMOIIHHOT Hampyru. B cuiy Ttoro, mo aktuBHicTh BHC He
MiIBIaIHA CBIJOMOTO KOPUT'YBAaHHSI, MOKa3aHHS JaT4yMKa E€JIeKTPUYHOI aKTUBHOCTI
IIKIpY BITHOCSATH 0 BUCOKOTO PIBHS JOCTOBIPHOCTI.

Binkputts dakty 1Mo Ti0 JIOAWHU MPU MMEBHUX CUTYaIisIX MOXKE 3MIHIOBATH
CBOIO E€JIEKTPOINPOBITHICT MOJATIM B ocHOBY Merony Domnsa. Peitnxapn ®oib
BUPIIIMB CTBOPUTHU BIIACHY CHUCTEMY €JIEKTPO-aKyIMyHKTYPHOI JIarHOCTUKH MOIIYKY
010JIOT1YHO-aKTUBHUX TOYOK. 3TiIHO CXigHOT MeaunuHu eHepris >kutts (Lu)
IIPOTIKAaE Yepe3 BCE TUIO 1 BUMIPITH ii MOXHaA d4epe3 IEeBHI TOYKH (CHEpreTHYHi
mepeniann). Ha manomy metoni (Cy-JIkok) 3acHOBaHa cuctema O10pe30HaHCHOT
miaraoctuku [4].

[To dakrty, npuctpiit @osuist € HIYUM IHIIUM SIK rajgbBaHOMeTpoM. OHAK, K
BXKe OyJI0 BHUIIE BKa3aHO, 32 JIONIOMOTOI0 BHMIPIOBAHHS OINOPY IIKIPU BUMIPIOETHCS
HeMaJIo pedell. IcHye Take MOHATTS K peorpadis.

Ha Bumipi iMmmemancy 3acHOBaHMW MeTon iMmeAaHCHOI  peorpadii
(mmetusmorpadii), 3a JAOMOMOTOI0  SKOTO  PEECTPYIOThCS  3MIHM  TOBHOTO
EJIEKTPUYHOTO OIOpPYy JOCHIIKYBaHOI IUISHKA Tina abo OpraHy, 3aJeKHOTO Bif
KPOBOHATIOBHEHHSI CYJWH, 3 METOI0 OIIHKK (YHKI[IOHATHHOTO CTaHy CEpIeBO-
CYIMHHOI CUCTEMH Ta BUSBIICHHS IPUXOBAHOI MATOJIOTi, IK OJIUH 3 METO/IIB EKCIpec-
IIarHOCTHUKHU.

3ane)XHO BiJ MMOCTABICHOI METH, PI3HATHCA AITOPUTMH oO0unciaeHHs. Dopmynu
JUTSI BUKOPUCTAHHS IMITEJJAHCY B TUX YH 1HIIMX IIUISIX HABEICHO B YUCICHHUX TPAIISIX
Uit 00paHux cdep JociaiJKeHHs. He3MiHHUM 3anuinaeTscs Jiuile crocid
BUMIPIOBaHHS: enekTpoaamMu. OaHaK, TOCTII)KEHHS] CTa€ BaXKUUM 4Yepe3 BIICYTHICTD
Yy BIIKPUTOMY JIOCTYM1 IPOrpaMHOT YaCTUHHU I MEIMYHOTO 00JIaIHAHHS.

Metoto poOOTH € CTBOpPEHHS MPOrpaMHO-aNapaTHOrO KOMIUIEKCY —JJist
IMITETAaHCHOT J1arHOCTUKU 3 METOK BUKOPHCTAHHS MOT0 Y HaBUYaHHI Ta JOCIIIKEHHI.
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Menuuna anapatypa 3a3BUyail CKJIaJHa JJi1 HEMIATOTOBJIEHO1 JIFOAUHH, TOXK LULIIO €
3pOOHTH TEXHIKY AOCTYIHIIION IJisl 3BUMAHUX JOEH.

Po3pobky Oynme peanizoBaHO Ha OCHOBI cepefoBuia Arduino 3 BiAKPUTUM
kozoM (IDE) ta omHOVIMEHHOIO MOBOIO TIpoTpamyBaHHs [5].
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3ACTOCYBAHHA ITPOEKTHOI'O NIAXOAY 10 CTBOPEHHSA
BIBHECY 3 ITIPOJAXY TOPTIB HA 3AMOBJIEHHA
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Application of Project-Based Approach in the Creation
of a Business Selling Custom Cakes

The growth of small bakeries and bakeries-cafes has been observed in confectionary market
of Ukraine. In the context of Internet globalization and increasing customer confidence in the field
of e-commerce they have unlimited opportunities to promote their products and automate the
receipt of orders for unique products. Due to increasing the share of online purchases and stable
growth of costs in the food market in the current 2020, it is appropriate to create a business selling
custom cakes through a website that will capture the maximum number of customers. To effectively
achieve all project’s goals, it is important to choose the right project management methodology.

Ha xomgmTepchkoMy pUHKY YKpaiHW OCTaHHI POKM CIHOCTEPIraeThCs PICT
Majioro OI3HeCy Yy BHUIJIS[I HEBEIMKUX TMEKapeHb Ta MeKapeHb-kKade. AKIEHTOM
MPOMOHOBAHUX HUMHU TMPOAYKTIB Ha 3aMOBJIEHHA € VHIKAJIbHICTh KOKHOIO
KOHJIUTEPCHKOTO BUPOOY, JM3aiiH Ta HANOBHEHHS KOTPOrO pO3pOOJISETHCS MJIs
KOKHOTO 3aMOBHHKA 1HIWBIAyaJdbHO B 3aJICKHOCTI Bia moOakaHb KJIIEHTA Ta BUIY
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TOPKECTBA, JI0 SIKOTO MpuypoueHuit Bupio [1-3].

[Ipy bOMY pPO3MOBCIOXKEHHSI MPOAYKLII B yMOBaX 3pOCTAHHS €JIEKTPOHHOI
KoMepuii € HaOarato nermuM. HeBenuki KOHAMTEPCbKI B yMOBax IHTepHeET-
riobamizaiii Ta MiABUILIEHHS JOBIPM KIIEHTIB 10 cpepH €IEKTPOHHOI KOoMepLii
MaroTh HEOOMEKEH1 MOMIIMBOCTI JJIs1 POCYBAHHS CBOIX MPOAYKTIB Ta aBTOMATHU3aIlli
MpUIIOMY 3aMOBJIEHb Ha YHIKaJIbHI BUpoOU [4—5]. Pa3oM 13 TUM, NEPCIEKTUBHUM €
BUKOPUCTaHHS MPOEKTHOTO MIIXOAY A0 CTBOPEHHS Mayloro Oi3Hecy MEBHOI ramysi,
TOOTO pO3MIsAATH JaHUU O13HEC, K MPOEKT.

KoMmOinamisg onucanux Bulle (PakToOpiB A03BOJISIE 3pOOUTH BUCHOBOK IPO
CBOEYACHICTh CTBOpPEHHS Ol13HECY 3 MpOAaXy TOPTIB Ha 3aMOBIEHHA. B skomy
JOUUTPHO TIOEAHATH MOJENI, METOAW Ta MiAXOAM MPOEKTHOTO MEHEIKMEHTY Ta
3ac00iB  eneKTpoHHOI Komepilii. OCHOBHY yBary 30CepeluTd Ha BeO-callT 3
OpIEHTAIIE}0 Ha SAKICTh MPOJAYKTY, HATypaldbHICTh HOro KOMIIOHEHTIB Ta
OPUTIHAJBHICTH TNU3aiHY 3 BUKOPUCTAHHSIM KOHCTPYKTOPY 3aMOBIICHb.

Jis  eheKTHBHOTO pO3B’sI3aHHS 3aBJaHb JAHOTO TIPOEKTY BAXKIMBUM €
NPaBWIBHO MIAIOpaTH METOAOJOTI0 yrpaBiiHHA. [lig 4Yac po3poOieHHs calTy
NPOEKTY JIONUTPHO BHKOPHUCTOBYBATH THYYKI METOJIONIOTiI, Ha TPOTHBAry
KOHAUTEPCHKIN Tany3i, A€ MOXYTh BHUKOPHCTOBYBAaTHU SIK TPAJUIIAHI TaK 1 THYYKI
METOJ0JIO0T1I.

JIJisT KOHIUTEPCHKHUX, 0 BUKOPUCTOBYIOTH TPATUIIIHHUI MiAXiq MpUTaMaHHA
po3poOKa i7eaIbHOTO PELENTy Ta PO3PaxyHKY BapTOCTI NPOAYKTIB 3 METOIO
PO3IINPEHHS. ACOPTHUMEHTY, B TaKMX BHUIAJAKaX KOHJIUTEpPaMHU HE BPAXOBYETHCS
nobaxaHHsa kinieHTa. Ha mpoTuBary, mii yac 3acTOCYBaHHS THYYKHX METOHOJIOTIN
JOCATAETbCA MIATPUMYBAHHS «IUJIABAIOUOT0» ACOPTUMEHTY, IO CTBOPIOETHCS Ha
OCHOBI CITMCKY BUMOT JIO MIPOJYKTY Ha 0a31 OTpUMaHOi CTaTUCTUYHOI iH(popMmarlii [6—
9.

Craructuuny iHboOpMalio s GopMyBaHHS aCOPTUMEHTY IPH 3aCTOCYBaHHI
THYYKOT1 METO/I0JIOT11 IPOIOHYEThCS BiIOMpaTH 3 0a3u JaHUX Ta 6a3u 3HaHb MPOEKTY,
iH(dOopMalliitHe HaTOBHEHHS KOTPUX OyJie CTBOpPIOBATHCS Ha 0a3i:

e iH(opmaIllii 100 3aMOBJICHb (HAUTIOMYJISIPHIIII MO3HUIIT aCOPTUMEHTY,
iX KaJopiHICTh, 3aMOBHUKH, PO3MO/ILI 3aMOBJICHB y 4aci);

® CHCTEMH YMpaBIiHHA iHPOpMaIi€l (PEIEnTypH, PO3MOILT 3aBIaHb MIXK
KOMAaHJ1010 IPOEKTY, BUJIada Ta KOHTPOJIb BUKOHAHHS 3aB/JaHb, MApIIPYT
TOTOBHOCTI 3aMOBJICHHS);

e iHdOpMAIIHHUX TEXHOJOTIA YHOpaBIIHHSA TMPOEKTOM (TUIaHYBaHHSA,
O10/KETYBaHHS TOIIIO).

Cxemy ¢opmyBaHHS 0a3u AaHUX Ta 0a3u 3HAHb MPOEKTY CTBOPEHHS OHJIAIH
0i3HeCy 3 POJIaXKy TOPTIB HA 3aMOBJICHHSI HaBeeHO Ha puc. 1.

[Ipu mpomy mnepenbadeHO PO3MEKOBAHICTH NOCTymy 1m0 iHdopmariii 0asu
JaHUX Ta 3HaHb Y BIAMOBIAHOCTI 3 MOBHOBaKeHHSAMHU. CTEHKXONIEepH MaroTh
MOXJIMBICTh B PEXKHMMI PEaTbHOTO 4Yacy BIACIIIKOBYBaTH 3aMOBJICHHS, KOMaHJa
MPOEKTY (PIKCYBaTH IJIAHOBI MOKA3HUKU MPOEKTY Ta 3AIMCHIOBATU MOPIBHSIHHSA 13
(akTHYHUMH TOKAa3HWKaMH, KOHTPOJIOBATH 3aBaHTAXEHHS pECypciB, BHUTpAT,
BU3HAYaTHU Cia0Ki MICUsA, MOJENIOBATH X1 MalOyTHIX poOIT 3 BpaxyBaHHSIM
30BHINIHIX Ta BHYTPIIIHIX BIUIMBIB HA MIPOEKT.
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Beb-mnargopma

‘|

b/Itab3

‘P

[H(opMaIriiiHI TEXHOIOTIT
VIIPABIIHHA TPOEKTOM

CHcTeMa YIIPABIIHHS
iH(opMaITi €10 TPOEKTY

Puc. 1. Cxema popmyBanHs 6a3u TaHUX Ta 0a3H 3HAHb MPOEKTY

JUist  ympaBiiHHS TPOEKTOM CTBOPEHHS OI3HECY 3 MpOAaXy TOPTIB Ha
3aMOBJICHHS Yepe3 BeO-caliT HeoOXiTHO 3aCTOCOBYBATH THYUYKI METO0JIOT1i, Ha 0a3i
KOTPUX TMPOIMOHYETHCS C(HOPMYBATH KOHKPETH30BAHY METOJIOJIOTIIO YIIPaBIiHHS
npoektom (KMVII) [10], sixa Oyne BpaxoBYBaTH MO3WTHUBHI 3MIHU TIPOEKTY uepes
BILTUB 1HCTpYMeHTiB KM VII:

él[a,--pﬁ(l—a,-)-(l— p,)] > max, 1)

npu oomexxeHHsx 0<¢<1; p;=Ff(M),

e o — KoediuieHT BaxJMBOCTI 1HCTpyMeHTy KMVII | nng mpoexTHOro
yIpaBJIiHHS,

pj — WMOBIpHICTH OTpuMaHHs iHCTpymMeHTY KMVII [j;

M — meTa-MeTOo0IIOT sl YIIPaBIiHHS MPOEKTaAMHU.

[lin iHCTpyMEHTaMHU pPO3YMIEThCS CYKYIHICTh MapaMeTpiB Ta €JIEMEHTIB
3ac00iB €NIEKTPOHHOI KOMEpIli, a TaKOXX IHCTPYMEHTIB y paMKax METOHOJOTiN
YIPABIIHHS TPOEKTAMH.

Onucanuii mMaxig J03BOJUTH JOCATTH MaKCHUMaJIbHOI €(PEKTHBHOCTI ITJI dYac
IUIaHYBaHHS Ta TOJAJIBINOI peami3amii MPOEKTy, MPOBEACHHS MOHITOPHHTY Ta
KOHTPOJIO 32 HWOTO BHUKOHAHHSM, TOOTO 3a0€3MEeYUTh OBOJKEHHS TMPOEKTY IO
YCHINTHOTO 3aBEPIICHHS, 3a0€3MEeUUBIIN MPOEKT HEOOXIMHHUM HAOOpOM METOMIB 1
MPUHOMIB.
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Requirements for the Information Model of the Football Goalkeeper

The process of training professional goalkeepers from childhood is an actual problem of our
time, which should combine the traditional educational process and a special process of selecting
talented children and preparing them for professional teams. It is related to the problems of
individual-group training, when the condition and capabilities of individual players have a
significant impact on the results of preparation before team competition. Therefore, the information
model of a player (goalkeeper) is decisive in a work of a coach. This is what this report is all about.
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Tpenepu roTywTh aiTeil 10 QyrOoiny, B AKUHA BOHM OyIyTh TIpaTH B
npogeciitnux komangax 3a 10-15 pokis. ToMy HeoOXinHO nependaunTH, IKUM Oyne
el BUJ CIOPTY B MallOYyTHbOMY, 1 TOTYBaTH JITE€H BIAMOBIAHO 10 BUMOT «DyTOO0IY
MaiOyTHbOrO». EnleMenTam Takoi «rpu MailOyTHHOr0» MOTPIOHO MOYMHATU BUUTHU 3
JIUTHHCTBA. [pYHTYIOUHCH HA JUHAMIL[ PO3BUTKY IPU B OCTaHHI JECATHIIITTS, MOKHA
nymat, mo ¢yTooa cTaHe OUIBII MIBHAKICHO-CUJIOBUM. Y HBOMY 30UIBIIUTHCS
YHUCJIO ITPOBUX €Mi30A1B, Yy SAKUX (yrOosicTH OynyTh mpuilMaTH M’sS4 B yMOBax
KOPCTKOTO OIMOPY CYNEPHHKA. 3MEHIIUTHCA Yac Ha TPUAHSITTS PIilIeHb. 3POCTe
e(eKTUBHICTh TPYMNOBUX Jid Yy KOXHOMY IFPOBOMY €Mi30A1 ¥ OJIHOYACHO —
e(eKTUBHICTb 1HIUBIIYAIbHOI I'pU B IITPAHUX MaTaHYMKaX CyTIEPHUKIB.

Bce 1ie mpusBeie 10 TOTO, 10 MiIBHIIATHCS 3HAYCHHS IIBUAKICHOT TEXHIKH Ta
cnemianbHoi (HI3UYHOI MIATOTOBIEHOCTI TPaBLiB, OCOOJMBO TAKUX CIELIAIbHUX
SIKOCTEH, K MIBUAKICTh pearyBaHHS Ta MPUUHSATTS PIllICHh B yMOBaxX aedinuTy 4acy,
IIBUIKICTh TEpECyBaHHs IO IOJIF0, BUOYX0OBa CHJIa, KOOpJAMHAIlS pyXxiB. Po3BuBaTn
11l IKOCT1 Ta 37[1I0HOCTI MOTPIOHO 3 AUTSYOTO Ta FOHAI[LKOTO BIKY.

Ha choroaHimHii JeHb TPEHYBaJIbHOMY IPOIECY BOPOTApiB MPUILISETHCS
JOCTaTHbO yBarw, ajge BuMoram «®ytOonmy ManWOyTHROTO», SK TIPABHIIO, HE
NPUILTSIETHCS TOCTaTHBOI yBaru. Tpenep Bopotapi «/unamo» Kuis y [1] 3a3Hagae:
«MalicTepHiCTh BOpOTapst — II€ TaKe ) MHUCTELTBO, K 1 B IHIIUX BUJAX JIFOACHKOT
nistmeHOCTI. OfHaK, K0 0araThoX mpodeciii Mo)ke HAaBUMTHUCS OyAb-siKa JIFOAWHA,
TO 11 TOro, o6 3axumiatd ¢GpyTOOIBHI BOpPOTa, MOTPIOHO B MEPIIY YEpry MaTH
IPUPOJHI 3aJaTKU — BIATOBIAHI AHTPONOMETPUYHI [laHi, 3JaTHICTh OpraHi3My
IIBUIKO pearyBaTH Ha IMO/I1i, 1110 BiA0YBaIOTHCS.

SIkuro B JIOAMHM € peakilisi, TO 1l MOKHA MIATPUMYBATH M MOKpAIlyBaTH, ajie
SKITO 11 anpiopi HEMae, PO3BUHYTH 11 IPAKTUYHO HEMOXJIMBO. AJle, 3 1HIIIOTO OOKY,
OpUPOJHI JaHl 0e3 BaXKoi IMIOJAEHHOI poOoTH, O€3 IIOJCHHOTO HaBYaHHS Ta
BJOCKOHAJIEHHS MOXYTh 3aJIMIIUTUCA B MIJCYMKY He3arpeOyBaHUMHU. Tomy B
7IcalbHOMY TIOE€JTHAaHH1 Y BOPOTapsi TOBUHEH OYyTH albsSHC MPUPOJIHUX SIKOCTEH, a0o
HA3BEMO II€ TaJaHTOM, 1 BaXKKOI1 poOOTH».

BincyTHicTh pallioHaqbHOTO TJIaHYBaHHS, MPOBEACHHS TPEHYBaHb TITBKH Y
BOPOTaX, HU3BKHH OOCAT CICIiaIbHUX BIIpaB, OJHOMAHITHICTh 3ac00iB 1 METOMIB
MIATOTOBKH, BIACYTHICTh TapMOHIYHOTO TIOETHAHHS TICHUXOJ0T0-(i310J0TTIHUX 1
HAaBYAJIbHO-BUXOBHUX TNPHUHIIMINB — OCh OCHOBHI HEJOJNIKM B Oprasi3aimii
MIPOBEJICHHS TPEHYBaHb SIK IOHUX, TaK 1 IOPOCIUX BOPOTAPIB.

CucremHmii aHaji3 poOOTH TPEHEPIB BOPOTAPIB BH3HAYMB TPOOIEMY Y
BIJICYTHOCTI HEOOXIIHOTO IHCTpyMEHTapito 30mpaHHs HEOOXimHOi iHQopmarii, i
aHami3y, MIaHyBaHHS Ta KEPyBaHHS MPOIECOM MIATOTOBKU BOpOTapiB. BusHaueHHIO
BUMOTr 10 iH(OpMaIiifHOT MOJEeai BOpOTaps 3 METOK ITOKpAalleHHS IsJIBHOCTI
TpEeHepa BOPOTaPiB MPUCBIUYEHA 15 JOTIOB1 Ib.

OnrtuMmizailisi TPEHYBaJIBHOTO TMPOIECY HOHAIBKOI (yTOOJBHOI KOMaHIU €
OJIHI€I0 3 HAMBAXJIMBIIIUX YMOB 1i YCIIIIHOTO BUCTYITy HAa 3MaraHHsX, a MPOBEJCHHS
HaBYAJIbHOI'O TIPOLIECY 13 3aCTOCYBAaHHSIM AaKTUBHUX METOAIB, gopMm 1 3aco0iB
HaBYaHHS — TOJIOBHA 3armopyka edekTuBHOI miarotoBku. [IIlupoko Bimomo, 110 s
BJIOCKOHAJICHHSI CIIOPTUBHO1 MaicTepHOcTl (PyTOOMICTIB Tpeba 3abe3mnedyBaTH SK
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BUCOKY (P13MUHY, TaK 1 (yHKIIOHAJIBHY MIATOTOBKY M1 YaC TPEHYBAJIBHOIO MPOLIECY.

[Ipu miaroroBui BOpPOTApiB Ba)KJIMB1 HACTYIHI MUTaHHS: CIOCOOM Ta METOIU
BJIOCKOHAJICHHSI ~ TE€XHIKO-TAKTUYHOI  MIATOTOBKHM,  BIJHOBIIOBaJbHI  IPOLIECH
¢yTOoIICTIB MICHS 3MaraHb, HPOBEIEHHS IMCUXOJIOIO-TIEJaroriyHUX 3ax0JIB IO
MIATOTOBLI JO 3MaraHb, PO3BUTOK IIBHUJKOCTI Ta CHPUTHOCTI IOHUX BOPOTApIB,
MIATOTOBY1 KypCH FOHUX BOPOTAapIB 1 0araTo 1HIIOTO.

['onoBHa OCOOIMBICTH MCUXOJOTTYHOI MIATOTOBKH BOPOTAps IMOJSATa€E B TOMY,
o0 [0 KOXHOI OKpeMOi TIpH BOpPOTap MIAXOJUB Yy CBOEMY HOpPMAaJbHOMY
NICUXOJIOTTYHOMY cTaHl. Bce wne iHauBinyanbHo. OmHOro BOpOTaps Uil LIbOTO
NOTPIOHO 3aCMOKOIOBATH, 1HIIOTO — HAaBNAaKW, 3aBOAMTH, 1100 HEPBOBA CHCTEMA
Oyrna rotoBa mpuiMaTy aJEeKBATHI PILIEHHS B KOPOTKUH MpPOMDKOK 4acy. Pi3uyHa
MiATOTOBKA BOPOTaps BIAPI3HAETHCA Bl BIAMOBIIHOT MIATOTOBUOT pOOOTH MOJILOBOIO
rpasis. Meronu MoOXyTh OyTH OJHAKOBUMH, ajie 3acobu — pizHi. lle mepeaycim
IHAMBIAYaJIbHI 3aHATTS, COPSAMOBAaHI Ha PO3BUTOK PIZHUX SIKOCTEH 1 rpym M’ s3iB, 1
KOOpJMHAIIMHI BMNpaBH, 1 IIBUJKICHA MIATOTOBKA, 1 poOOTa IJs PYXJIMBOCTI HIr,
ctpubkoBa poborta. Ll Tema ayxke oOmMpHA, 1 TOJOBHE TYT — IHAMBIAYaTbHUN
TIX1T.

IHOWBIgyansHe TpeHyBaHHsA BopoTapa 7

IHauBigyansHe TpeHyBaHHA BopoTaps 1

MoTueauin

Cxnag, TexHonoria i

BEMEKODHUCTAHHA

—— CamMoKkepyBaHHs

TEXHONOMT

DiznyHiIn,

BenoTs TexHi4HIn,
B P TakTU4HiIn,

lNcuxonorivyHin
DizioNoriyHin

PM3HI
Jacobu TAKTNYHI
TpeHYBaHHA TEXHIMHI

A A

* } OuiHka,
SaenaHHA AYBAMEHHA

TpeHep BopoTapie

MNporpama

Puc. 1. CtpykTypHa cxema 1HAUBIIYaJIbHOI'0 TPEHYBAHHS BOPOTApS
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VYcs TpeHyBajbHA MIATOTOBKA BOPOTaps MOBUHHA OYTH CHpPSIMOBAaHA Ha ITPOBY
JUSTIBHICTH. 3BIJCH JIOTTYHO BUILIMBAE, 110 BCl BOPAaBU MOBUHHI OYTU MaKCUMAaIbHO
HaOMMKEHUMH 10 irpoBoi curyauii. Ilpudyomy He3anexxHo BiI TOro, A
BJIOCKOHAJICHHSI SIKUX SIKOCTEH BOpPOTapsl JAaHe TPEHYBAJbHE 3aHATTSA MPOBOJUTHCA.
Kpim Toro, notpioHo 000B’s13KOBO POOUTH MOMPABKYy Ha KIIMaTU4HI YMOBHU — JIOIIL,
BiTEp. AJUKE AKIIO BOPOTap Ha TPEHYBaHHI Mpaloe 0€3 MepeiKo], TO TAKUM YHHOM
BUPOOJISETHCS JUIIE 30pOBUI HABUK. A 1I€ 1€ JAJIEeKO HE BCE.

Ha puc. 1 1 2 noka3aHi Opouecu 1HIMBIIYyalbHOTO TPEHYBAHHS BOPOTapiB i
IpyHOBOrO TPEHYBAaHHS B CKJIa/il KOMaH/IH.
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Puc. 2. CtpykTypHa cxema iHANBITyalIbHOI Ta TPYHOBOi OpPM TPEHYBaHb

[Tpu oMy BUIIICH] TPH JITHI TPYIH (€TamM) MiATOTOBKH IOHUX (PyTOOIICTIB.

1. 3nificHIO€ThCS BiOIp FOHAKIB, SIKi 32 (DYHKIIIOHATFHUMHU XapaKTePUCTUKAMHU
CBOTO Opra”izMy Ta QI3UYHUMH SKOCTSIMU TpHAATHI 10 Tpu y ¢yrdom Ta
HaBaHTaXCHHS HaBYAIBHO1 (P 13UKO-TEXHIUYHOT ITITOTOBKH.

2. HaBuanbHO-TpeHyBaJibHUI eTan. Po3BuBaeThca (DI3UKO-TEXHIUHINA CTaH,
TaKTUYH1 HABUYKHU Ta BMIHHS IOHUX (yTOOJICTIB.

3. Eranm 3pocTaHHs CHOPTUBHOI MaWCTEPHOCTI, MIATOTOBKHU MpodecioHana,
3MIMCHIOETHCSI KOMIUIEKCHIM PO3BUTOK MCUXOJOTO-(DI3UYHUX SIKOCTEH, TEXHIYHUX 1
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TaKTUYHUX HABUYOK MPUPOJTHUM YHHOM.

Sk BUIUIMBaEe 3 HABEJEHUX CXEM, HABYAJIbHO-TPEHYBAJbHUWA 1 BUXOBHUUI
MPOLIEC CKJIAJHMUM 1 3aJIEKUTh Bl CTaHy Ta ICHYIOUOrO pIBHA MIATOTOBKU IpaBLs, SIKi
OLIIHIOIOTHCSI BETMKUM HA0OpPOM SKICHUX 1 KUIbKICHUX MOKa3HUKIB ((PI3MYHOTO CTaHy
OpraHi3My, piBHSI TEXHIYHOI MiTOTOBKH, TAKTUYHUX HABUYOK 1 BMIHb KOJEKTUBHHX
il y mpoueci rpu). LI mokazHUKHM 103BOJISIOTH PO3B’A3yBaTH TPEHEPY pI3HI
3aBJIaHHS MPOTHO3Y, IUIAHYBAHHS Ta KEPYBaHHS CKJIAJ0M 1 TAKTUKOIO TPH.

BoHu mOBMHHI BHU3HAYMTH palliOHaJbHI 3acCO0M Ta METOAW BJIOCKOHAJICHHS
TEXHIKO-TaKTUYHO1 MIATOTOBKM OKPEMHX TPABIIB 1 KOMAHIX B IUUIOMY JO 3MaraHb,
(dopMyBaTH paliOHAJIBHUNA CKJIQJ, KOMaHAM Ha TPy 3 ypaxyBaHHSIM ICHUXIYHOTO 1
(13MYHOTO CTaHy TpaBIIiB, MOTOJHUX YMOB, CTaHy ()yTOOJIBHOTO MOJS Ta CeUU(IKU
rpu cynepuuka. Lle notpeOye po3po0iieHHs i1 BUKOPUCTaHHS MaTeMaTUYHUX METO/IIB
pO3B’si3aHHS IMX 3a/Jad B yMOBaxX HEBU3HAYEHOCTI Ta PHU3HMKY, BUKOPUCTAHHS
€KCIIePTHUX METOAIB 1 JOCBIAY MPOBIIHUX LIKUIT 1 KOMaHJ CBITY.

Jlo uncna HaHOUTBIN BaXXKITMBUX 3aXO1B IMIJATOTOBKA BOPOTAPIB CJIiJ] BITHECTHU:
CydacHi 3aco0M Ta METOJM TEXHIKO-TAKTMYHOI ITIJATOTOBKH; BIAHOBHI MPOIETYPH
micyisi 3MaraHb; MCUXOJOTO-TIeAaroriuii 3aX0Au MIATOTOBKU O 3MaraHb; PO3BUTOK
MIBUAKOCTI TPUUHATTA pIIeHb 1 KOOPJAWHOBAHOCTI [ii; OTPUMAaHHS IrPOBOi
JUCIUIUTIHA Ta BUKOHAHHS BCTAHOBJICHOTO TUIAHY Ha TPY.

[Hpopmariiss mpo craH TpaBliB, IXHIX MOXIMBOCTEH € HEOOXITHOIO TMpH
PO3B’s13aHH1 TAKUX 3aB/IaHb:

® pO3poOJIEHHS TOBrOTEPMIHOBUX MpOrpaM HiATOTOBKM KOMaHJ 1 OKpPEMHUX

I'PaBIIiB;

® PO3pOOJIEHHS MIKPOITUKIIIB MiTOTOBKH;

® po3po0JIEHHS CLIEHAp1iB OKPEMUX TPEHYBaHb;

BU3HAYEHHS] OCHOBHMX XapaKTEPUCTUK TAaKTUYHOI MiATOTOBKHU OKPEMHUX
3aHATh a00 IUKIIB;

BIIPOBAKEHHS aKTUBHUX METOJIIB 1 (hOPM IMiATOTOBKU I'PaBIIiB;
KOMIUIEKCHUX 3aHSATh BOPOTApPiB CIUIBHO 3 MOJILOBUMU I'PaBLSIMU;
€KCTICPTHE OILIIHIOBAHHS CTaHY I'PaBIIiB 1 KOMaHHUX JTii;

aHaJji3 iIrpoBUX A1 BOpoTaps.

Jlireparypa

1. ®K Jwmamo KwuiB (2020) Memoouxka no  Muxainosy, URL:
http://www.fcdynamo.kiev.ua/allnews/news/metodika_po_mikhaylovu.
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The Importance of the Human Factor for Ensuring
Unmanned Aerial Vehicles’ Task Completion

Despite the constant improvement of UAVSs, especially military use, accidents are far from
uncommon. The report presents a detailed classification of the errors causes can be made by an
operator. The authors suggest that special attention should be paid to the causes of errors classified
as unintentional.

The report substantiates the need to make recommendations on the adjustment of the
transport system operators’ training program in order to reduce the negative occupational stress
effects and increase the task efficiency.

Sk 1 3HayHa YacTHMHA BUHAXOIB, SKi 3 SBWJIKCS B XOJl PO3BHUTKY JIOJCHKOT
nuBinizanii, 6e3nitoTHi giTanbHi anapatu (BITJIA). codatky cTBOproBayMcs sk 3acid
ypaxkeHHs B xoai OoioBux nii. Ilepmmii, odimifino migTBep/KEeHUNM (akT
3actocyBaHHsi BIIJIA, OyB 3adikcoBanuii B 1849 pori B xoi 00JIOTH BiHCHKaMH
ABcTpiiicekoi immepii micra Benemii. Byno BumymieHO COTHI TOBITPSHUX KYIIb,
KOXKHa 3 SKUX Hecjaa 0oMOy, sika aBTOMATHYHO CKHaamacs Ha o0yoxkeHe micto [1].
BBakaeTbcsi, 1110 TepIinii y CBiTi paioKepOBaHUM O€3MIIOTHUN JIiTaK KOHCTPYKITi I
Kepricca 3po6uB cBiii mepmmwmii momit y 1916p. y CIIA. 12 Bepecus 1916p.
BiOynucs BUNPOOYBaHHS TMEPIIOTO PaJlOKepOBAHOTO JliTaka-cHapsaa «XeBiT-
Croeppi». ¥ 1917 p. Oyna BunpoOyBaHa «IOBITpsSiHA TOpIIea» — JITAIBHUN amapar
KOHCTPYKIIii ogHOro 3 mioHepiB aBiamii O. Paiita, mo OyB OCHaieHU# amapaTyporo
bipmu «JIxenepan motopcy. Y xoxai Ilepmoi cBitoBoi BitiHu 2 Oepesns 1917 p.
BiOysocs mepiie 00HoBe 3aCTOCYBaHHS TUCTAHI[IHHO KEPOBAHOT TEXHIKH — B TIOPTY
aHTIiAChKOro M. HpIOmopT pamiokepoBaHUM 3 HIMEIBKOTO JIiTaka KaTepOoM-MiHOIO
Oyna 3pyifHOBaHa 3HAaYHA yacTWHA mpuyanbHOi JiHil [2]. B xoxi Hpyroi cBitoBoi
BifiHM HanucTtchka HimeudnmHa mMIMPOKO 3aCTOCOBYBasia OE3MUIOTHI JIITAKU-CHAPSIU
day-1. I3 cepequnm 1944 p. mo 6epezens 1945 p. mo Jlonmony Oyno BumymieHo 8070
day-1, i3 sxux maibke 23% Bpas3win CBOI T, BOMBIIM MMOHAA 6 Trc. mroaeit [2]. Ak
BimMiueHO B poOoTi [3] HaitOuibmi moBHO mnoteHmian BIIUJIA OyB po3kputuii y
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30poitHnX KoH(ikTax KiHUg 90-x — movatky 2000-X pokiB. BilicbKOB1 aHamITUKH
CXOASTBCA Ha JyMIll, IO B KOHQIIKTaX MaWOyTHBOrO iX pojib Oyae TUIbKU
MIJBUIYBATUCS. [HHOBAI[IHI TEXHOJIOT1i, sIKI 3HAMIILIA 3aCTOCYBaHHS Y BIMCHKOBIM
cdepi, MOCTYNOBO 3afil0Thed 1 B HMBUIBHUX cdepax. Lle crocyerbes 1 BIUIA. B
po6oTi [4] HABOIATHCS JaHi, 110 3a OMyOJIKOBAHMMU 3BITAMM acoIlliallii aBialliiHuX
anamtukiB Teal Group no 2025 poky y cBiTi Oyzne peani3oBaHO O€3MIIOTHHUX
JiTaJpHMX amapariB Ha cymy monaa $91 mup.

He3Baxatoun Ha nocriiine BnockoHasneHHs BIIJIA, 1 mepiu 3a Bce BICHKOBOIO
MpPU3HAYEHHS, BUIAJKU aBapiii HOCATH JaJIEKO HEMOOJMHOKUN xapakrep. Sk
BiamiueHe B pobOori [5] CHIA mnoumnaroum 3 2001 poky BTpaTwiu B Ipaky i
Adranictani B pe3ynbrari aBapidi moHaa 400 oauHULb OE3NMUIOTHUX JITAJIbHHUX
amapaTiB. Y TMepesliKy NpUYMH aBapid OJHIEI0 3 TOJOBHUX (axiBI[l Ha3WBAIOTh
NOMMJIKM oniepatopiB. | 1ie BigOyBaeTbcs HE AUBISIYUCH HA BCl CIPOOU MIHIMIZYBaTU
ydacTh JroauHu B ynpasiinHi BITJIA. B po6orti [6] HaBeneHO kiacudikaliiio ApOHIB
no iX pIBHIO aBTOHOMHOCTI. 3 II’SITM PIBHIB — YOTHUPH, B PI3HOMY CTYIEHI, ajye
OJIHO3HAYHO Tepe0avaloTh y4acTh JIIOJUHU-OIIepaTopa B rporieci BukoHanus bITJIA
MIOCTaBJICHOTO 3aBJaHHA. SIK BHUIUIMBAE 3 IIi€l )k poOOTH, BEMKa YacTHHA JPOHIB,
BKJTIOYAIOYH yJApHi, 3HAXOIATHCS MAaKCHMyM Ha 4YeTBEPTOMY pPiBHI aBTOHOMHOCTI
(taku monemni, sik: Skydio R1 xomnanii NVIDIA, no6ynoBani Ha ocHOBI yina Jetson
TX1; DJI Mavic 2, sikuif BAKOPUCTOBYE CUCTEMY BHUSBJICHHS MEPEIIKOJ B JEKUIBKOX
HanpsiMkax FlightAutonomy). Cripo6a BUKOpUCTOBYBAaTH B OOMOBHUX IIJISX TTOBHICTIO
poOOTH30BaHy TEXHIKY, Yy TOMY YHCII 3 3aCTOCYBaHHSIM €JEMEHTIB IITYYHOTrO
1HTEJIEKTY, Ha BUIPOOYBAaHHIX HEOJHOPA30BO MPHUBOJWIIA IO TPAriyHUX 1HIIUICHTIB.
8 xoBTHs 2007 poky miBaeHHOoadpukancbka podboruzoana rapmarta Oerlikon GDF-
005 BinmkpuiIa HEKOHTPOJIHLOBAHMI BOTOHBL Ha Bci 60ku. Ha wmiciti Oymo BOUTO 1eB’ ST
COJIJIATIB 1 MMOPAaHEHO YOTHPHAANATHE. 3 OTJIAY Ha 3HAUHY HEOE3IeKy, SIKy HeCyTh B
co01 TOBHICTIO aBTOHOMHI pPOOOTH30BaHI OOWOBI KOMILJIEKCH, MPOBIIHI CBITOBI
¢axiBIi 3acTepiraroTh Mpo 3arpo3y, Ky BOHH SBISIOTH IS JrojcTBa. HalOiumpmmii
MDKHapoaHuit (opym BueHMX — 24-a MikHaponHa o00’enHaHa KoH(epeHIs 3i
IITYYHOTO 1HTEICKTY — BHUCJIOBUBCS MPOTU CTBOPECHHS 00HOBHUX POOOTIB 3 MITYYHUM
1HTeIIeKTOM [7].

B po6orti [8] HaBemeHO po3ropHyTy Ki1acu]ikailiro MpUYUH MMOMUJIOK, SIKI MOXKe
3pOoOWTH JIIOIMHA, 3aHATA ONMEPATOPCHKOIO Mpaiero. ABTOPU JTaHUX T€3 BBAXKAIOTh,
10 0COONMBY yBary ciiifi 3B€pHYTH Ha HACTYMHI MPUYUHU TTOMHIIOK, SIKI TPAIUISIIOTh
BIJIMOBITHO JI0 BUINEBKA3aHOi POOOTH JI0 KaTeropii «HCHAaBMHCHHUX», a caMe:

1. JIromuHa Bee Aani BiATAISETHCS BiJ THX 00’ €KTIB, 3 KOTPUMH BOHA IPAIIIOE,
TOOTO B yMOBaxX AWCTAHIIITHOTO KEPYBaHHS HEMOXIIUBE CIPUAMATH iX CTaH
oesmocepenabo. Omeparop BITJIA Ha BiaMiHY Bi 3BHYAMHOrO MiIOTa HE Mae
MO>XKJIMBOCTI OTPUMYBaTH 1H(GOPMAIII0 PO MPOIEC MOIHOTY BUKOPHUCTOBYIOYH BCi
OpraHu 4YyTTs, 30KpeMa MpOIpIONenTHBHI 1 HIOXOBI BimuytTs. [Ipm BiacyTHOCTI
KIHECTETUYHO1 Ta ayniaibHOI 1H(opMallli KepyBaHHA BIIOYBAa€TbCS Ha MiACTaBi
OTpUMaHOI mapameTpuyHoi 1Hdopmalii 0po TMOJIT, IO 3JaTHE BHUKJIUKATH
HaIpy>KEHICTb B I1sUIbHOCTI, 0COOJIMBO B HEOE3MEUHUX 1 aBapIMHUX CUTYallisX [9].

2. Xoua omnepatop BIIJIA, Ha BiAMIHY BiJA MUIOTA, 3HAXOAUTHCS Y BIAHOCHO
KOM(pOPTHUX YMOBAxX 1 BIACYTHSI MpsiMa 3arpo3a Moro *uTTio, ajie, TAM HE MEHII, BiH

101



MIJ1A€ThCsl 3HAYHOMY CTPECOBOMY HaBaHTaXXEHHIO. SIK 3a3HaueHo B podorti [10] y
pasi ynpaBiliHHS OOHOBUM JAPOHOM 1€ MOXK€ OYTHM BHUKIMKAaHO TUM, LI0 Ha €KpaHi
AHCIUIes: oTiepaTop O6avaTh 3arudenb JII0/IeH, 1110 3aBJae IM MCUXOJIOTIYHY TpaBMy. B
pesynbrari, B apmii CIIIA cotHi oneparopiB BIIJIA 3BunbHstOTECA 31 ciyx0Ou. Ha
IYMKY aBTOpIB Te3, aHAJOTIYHAa CHUTYyallls MOXJMBA 1 B pasl, fAKIIO OmepaTop
yIpaBJisi€ IPOHOM, SAKUW BUKOHYE PO3BIIKY B 30HI HaJA3BUYalHOI CUTyallli B pasi
MacoBoi 3aru0eni abo TpaBMyBaHHS JIOJeW. SIK MpUKIaZ MOXHA HAaBECTH (DaKTh
MICUXOJIOTTYHUX 3PUBIB, SIKI CTAIUCAd 3 BIMCHKOBOCTY>KOOBIISIMU YacCTHUH IUBUIHHOT
00OpOHM 1 MPOCTO 3 CBIAKAMU PATYBaJIbHUX pPOOIT MpHU JIKBLAAIl HACHIIIKIB
3aii3HUYHO1 Katactpodu mig Y doro 04 yepus 1989p.

3. IlomMusKM, BUKJIMKAHI PI3HUM CTYIEHEM JOBIpHU oreparopa 10 TexXHIKU. B
poGoti [11] HaBoasThCA [HaHi, 1O NEpexiJ Ha aBTOMAaTUYHE KepyBaHHS MpuU
HAJIBUCOKOT JIOBIPH J0 TEXHIUYHOI CHUCTEMI, SIKa MaJla HU3bK1 MMOKa3HUKHU HAJIHHOCTI,
MIT MIPUBECTH JI0 TIOMIJIKOBHX il JIFOAMHHU-omiepaTopa. [Ipu 3aHaaT0 HU3LKOMY pPiBHI
JOBIpM TEXHIYHIA CHUCTEeMI, sIKa Majla BHCOKI IIOKa3HUKH HAJIHHOCTI — JI0
HEJ0CTaTHLOTO BHUKOPUCTAHHS 11 MOXJIHMBOCTEH. B SKOCTI mpuKkiaay HeOe3lmeKu
TAaKOTrO MiJXOy MOXXHA TNPHUBECTH BHIAJIOK KatacTpodu amianaitHepa A320, sika
cTajacsi 4epe3 HaAMIpHY JOBIpY €KIMaxy 10 aBTOMUIOTY. Y HEIITATHIN cHUTyarii
NiJIOTH HE TEpeHIId Ha PYyYHUH PEKUM IMOJIBOTY, IO B MiJICYMKY NPHU3BEIO 0
3arubeni mitaka. [IpaBuiIbHICTH pillIEHHS MPO IMepexil Ha aBTOMaTH4HE abo pydyHe
YIPaBIiHHS B KPUTUYHUX CHUTYaIlIsIX 3HAYHOIO MIPOI0 BHM3HAYAETHCS CTYNEHEM
BIJIMTOBIIHOCT1 PiBHSI IOBIpH JIFOJMHU-OIIEpATOPA JI0 TEXHIYHOI CUCTEMI 1 MOKa3HUKIB
i HaJIHOCTI.

Ha mincraBi mocBimy paasHCbKOi KOCMOHABTHMKM B pobori [12] aBtop,
OMKCYIOUM HACHIIKK HAJIBUCOKOI JOBIPM KOCMOHABTIB JI0 CHCTEMH aBTOMATHYHOIO
yIPaBIiHHA KOCMIYHAM KOpabJieM, MiIKPECTIOBaB, 110 3ITKHYBIINCH 3 HECTIOIIBAH OO
poOJIeMOoI0 Yepe3 BHHUKINKM 30010 aBTOMATHKH, KOCMOHABT MIr HE MOMIYaTH IeH
301 1 TTPOJOBKYBATH TOJIT B aBTOMAaTHYHOMY PEXKHMI YIIPaBIiHHSI 3aMICTh TOTO,
00 BIIKJIFOYMTH aBTOMATHUKY 1 IEPEUTH HA pydHE yIpaBiliHHS KopabieM. B pobori
[11] HaBemeHi pe3yJdbTaTH AOCHIDKCHHS MAIIMHICTIB 1 MOMIYHHUKIB MAaITWHICTIB
JIOKOMOTHUBIB 3 TOYKU 30pYy iX JOBIpU O JIOKOMOTHUBIB, SIKHMHU BOHH YIIPaBJISUIH, Ta
3p0o0JIEHO BUCHOBOK, IO HHU3bKHI PIBEHb MOBIPH oOlepaTopa A0 TEXHIKH MOXKE
MPU3BECTH 10 HaAMIpHOI MOOUTI3aIii pecypciB yBaru s MATPUMKH TOCTIHHOT
TOTOBHOCTI JI0 Hemepea0aueHoro po3BUTKY cuTyarrii. [{e mpu3Boawio 10 miBHUINEHOT
MICUXOEMOITIHHOT HAMPYTH, 3HWKEHHS (PYHKI[IOHATBHUX PE3EPBIB OMEPATOPIB 1, SIK
HACJIIOK, BUHUKHEHHS Y HUX IICHXOCOMATHYHUX MOPYIIeHb. B pe3ynbTari 11e Morio
CIPOBOKYBAaTH BWHHWKHEHHS HEIITaTHOI cuUTyamii. B 1iii ke poOoti aBTOpHM
BUCJIOBWJIM TiMOTE3y, IO € TCHXOJIOT1YHA CXOXICTh CHUTYyallid, B SKHUX TMPOTIKAE
JISUTHHICTB OTIEpaTOPiB-MAIIMHICTIB JIOKOMOTHBA 1 OTIEpaTOPiB, siKi kKepytoTh BITJIA.

3 oIy Ha BUIECKa3aHe, HEOOXITHO BUPOOUTH PEKOMEHAAITIT III0/I0 KOPEKIIil
MpOrpaMu MiATOTOBKH ONEPaTOPIB TPAHCIOPTHUX cUCTEM 1 B ToMy umcii BIUIA, ta
pexuMy iXx poOOTH, MO0 3HU3UTU HEraTHBHI HACHIIKU MOpodeciiHOro cTpecy 1
MIABUIIUTH €()EKTUBHICTh BUKOHAHHS IMOCTABJICHOTO 3aBJIaHHSI.
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VIK 629.735

OCOBJIMBOCTI 3ACTOCYBAHHSA MYJbTUATEHTHUX TEXHOJIOI'TA
ITPU CTBOPEHHI TA YIIPABJIIHHI CUCTEMAMM MOHITOPHUHI'Y,
NHOBYJIOBAHUMM HA OCHOBI
BE3IIVIOTHUX JIITAJIBHUX AITAPATIB

Karomnikos 1. M., ®ecenxo I'. B.
Hayionanvnuu aepoxocmiunuu ynisepcumem imeni M. €. JKykosecvkozo
«Xapkiscokuu asiayiunul incmumymy, Xapxis, Ykpaina
E-mail: i.kliushnikov@csn.khai.edu

Features of Multi-Agent Technologies Application in Design and Control of
UAV-Based Monitoring Systems

The problems of monitoring systems application and their adaptation to new tasks are
analyzed. The expediency of multi-agent technologies utilization to control monitoring systems is
substantiated. An approach to the design of a monitoring system in the form of a multi-level holonic
multi-agent system is proposed. The application of the proposed approach to the design and control
of the monitoring system allows simultaneously performing several different tasks using different
autonomous holons without the need for complex procedures.

3actocyBaHHs Oe3muioTHUX JiTanbHUX amaparie  (BIIJIA) B cucremax
MOHITOPUHTY JIO3BOJISIE 3HAYHO PO3UIMPUTH MOXKJIMBOCTI Takoi CHUCTEMHU Ta
3MIACHIOBATH BUKOHAHHS 3aBJaHb B yMOBax, HeOe3nmeuHux s jdroauHu. CucreMu
MOHITOPHHTY 00’ €KTIB KPUTHYHOI 1HQPACTPYKTYPH, 3a3BHYail pPO3rOpTAIOTHCS B
yMOBax 4aCcOBHUX OOMEXEeHb Ta B YHIKaIbHUX crerudiuaux ymonax [1]. Kpim Toro,
IIPU CTBOPEHHI CHUCTEM MOHITOPHHI'Y HEOOX1THO BPaXxOBYBaTH Te, IO «ITOOJIMHOKUN
pobOT», SKMM O IHTCJIEKTyaJIbHUM BiH HE OyB, MOXKE BHKOPHUCTOBYBATHCS TLIbKH
JUISL BUPIIICHHS NEIKUX YaCTKOBUX 3a1ad abo s BUKOHAHHS JIOCUTh TPOCTHX
omeparliii, OCKUIbKH BiH, SK MPaBUJIO, BOJIOJIE MOPIBHAHO MaJIUMH MOKJIHUBOCTSIMU
JUIi BUKOHAHHS IIOCTaBJICHOTO 3aBIaHHsS (HEBEIMKHUMA paniyc Jii, OOMEKCHHA
OOPTOBHM E€HEPropeCypCcoM; HEBEIHMKE YUCIO (PYHKIIIH, 110 BUKOHYIOTHCS;, HEBUCOKA
WMOBIPHICTh BUKOHAHHS 3aBJIaHHSA B €KCTPEMAIbHHUX CUTyarisx i T.m.)» [2]. Tomy
MiABUIIECHHS €(QEeKTUBHOCTI 3aCTOCYBaHHS Cy4YaCHUX IHTEJEKTyalbHUX CHCTEM
MOHITOPUHTY Ma€ 3a0e3leuyBaTHCs 3a PaxyHOK TpYIOBOTO 3aCTOCYBaHHA IX
CKJIaJIOBHX.

OcHoBHUMU TIepeBaramMu rpymnoBoro 3actocyBanHsi BITJIA sk poOoTu3oBaHUX

00’€KTIB Y CKJIaJli CHCTEM MOHITOPHHTY €:

e po3mupeHnuid Habip QYHKITIN, IO BUKOHYIOTHCS;
e Oirpma WMOBIPHICTh YCIIITHOTO BUKOHAHHS 3aBAaHb, SIKA JIOCATAETHCS
3a paxyHOK MOXJIMBOCTI Mepepo3noALly yacTkoBux Iuieil mix BITJIA
TPYIU B pa3i BUXOY 3 Jaay JACSKUAX 3 HUX.

[Tix yac GyHKI[IOHYBAHHSI CUCTEM MOHITOPUHTY MOE BUHUKATH HEOOX1IHICTh
y 3MIHI 1i CTPYKTYPH, CKIIa]ly, IEPEiKy 3aB/IaHb TOIIO. 32 TAKUX YMOB 3aCTOCYBaHHS
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CTaHJAPTHUX MIAXOMIB 10 MOOYJOBH CHUCTEM MOHITOPUHTY MOXE MPUBECTH 10
(dakTHIHOTO pO3pOOICHHS HOBOI cHUCTeMH. [l YHUKHEHHS TaKHX BHIIAJKiB
HEOOXITHO TpPU CTBOPEHHI CHCTEM MOHITOPUHTY IepeAadadyaTd MOXJIIMBICTh iX
ajanTarii i HOB1 BUMOT'M, YMOBH BUKOHAHHS 3aB/JaHb Ta MACILITa0yBaHHS.

[TobynoBa cucremMu ympaBiIiHHS aJalTABHOI CHUCTEMOIO MOHITOPUHTY Mae€
0a3yBaTHCh Ha 3aCTOCYBAHH1 TEXHOJIOT1H, 10 3a0€3MEeUyIOTh:

e chulbHE (TPYNOBE) BUKOHAHHS 3aBJIaHb;
® ajamnTallito 70 HOBUX BUMOT Ta YMOB;
® MOKJIMBICTh HApOILEHHS (MacITaOyBaHHS).

Po3p’si3aHHs  momiOHWMX 3aBAaHh MOXe OYTH JOCSATHYTE 3a pPaxyHOK
3aCTOCYBaHHS MYJIbTHAT€HTHUX TEXHOJOTIH.

B ocHOBY migxoay 10 CTBOPEHHS CHCTEMHU KEpyBaHHsS CUCTEMHU MOHITOPHHTY
NOKJIAJIeH] MNPUHIMON TPYNoBOro (KOJEKTUBHOIO) YIpaBiiHHA ¥ HAcTymHI
TIOJIOKEHHSI:

® KOXEH 00’€KT CUCTEMH MOHITOPUHTY CaMOCTIIHO (OpMye YIpaBiIiHHS 1
BU3HAYA€E CBOI J1i B MOTOYHINA CUTYAIIIT;

e BuOIp Iiil WieHaMH TPYNH 3IHCHIOETHCS TUILKM Ha OCHOBI 1H(GOpMAIlii
npo MeTy, IO CTOITh Nepe] TpYIor, CUTyallii B CepeloBHIN Ha
NOTOYHUI MOMEHT 4acy, MOTOYHI CTAHU 1 i IHIIUX YWICHIB TPyIH;

® B SKOCTI ONTHUMAaJbHOI Mdii 4YjieHa TPYIU PO3YyMIEThCA Taka Iis, sKa
BHOCUTh MAaKCUMAaJIbHO MOKJIMBUI BHECOK B JIOCATHEHHS CIUIBHOT METH;

® JIOMYCKAETHCS MPUUHATTS KOMIPOMICHUX PIllICHb.

['pynoBe ympaBiiHHS 3BOAUTHCS 10 BUOOPY 1 BUKOHAHHS B MOTOYHUNA MOMEHT
gacy bBIIJIA Takux fid, ski 3a0e3me4yyroTh EKCTpeMyM (MakCUMyM, SIKIIO
OIIHIOIOTHCS BUTOJIM Bim JiH Tpynu, abo MIHIMYM, SKIIO OI[IHIOIOTHCS BUTpPATH Ha
BUKOHAHHS  3aBJaHb) IIJILOBOTO  (DYHKI[IOHATY 3 YypaxyBaHHAM  BEKTOPY
HECTIPUATIUBHUX (PaKTOPIB.

Ili MOXIMBOCTI KapJAWHAJIBHO BIIPIZHAIOTH MYJbTHArCHTHI CHCTEMH Bil
ICHYIOUHUX <«KOPCTKO» OPraHi30BaHUX CHCTEM YIIPaBIIHHSA TPYINOK aBTOHOMHHX
BIUITA.

[Tpu mynsTHareatHomy minaxoai BITJIA BHKOHYIOTH (YHKIIIT «areHTiBy, sKi 3a
JIOTIOMOTOI0  CIIEIIaJIbHOTO TPOTPAMHOTO 3a0e3MedYeHHs] Ta JaTYHKIB OI[IHIOIOThH
CUTYaIIil0, TPUUMAIOTh PIICHHS Ta B3aEMOJIIIOTH 3 IHIIMMH «areHTaMn».

XapaKTepUCTUKAMU THTCIIEKTYAIBHUX «areHTIB» € 371aTHICTh 10 [3—4]:

® KOJIEKTUBHOI IIUIECTIPIMOBAHOI TIOBEMIHKM B IHTEpEcax pO3B’s3aHHS
OJTHOTO 3aBJIaHHS,

® CaMOCTIWHOTO BUPIIIEHHS JIOKAJIbHUX 3aBJIaHb, aKTUBHUX I 3 METOIO
JOCSITHEHHS 3aTAJIbHUX 1 JIOKAJTBbHUX II1IEH;

® TIepeMIlIeHHS Ta MONIyKY iH(opMailii Ta 00’ €KTiB, SKi HEOOXimHI s
KOJICKTUBHOTO PIIICHHS 3arajbHOTO 3aBJaHHS;

® aBTOMATHUYHOI ajamnTallli 10 HEBU3HAYEHHWX YMOB B CEpEIOBHIIII, IO
NUHAMIYHO 3MIHIOETHCS.

VY 1ol ke 4yac y raiy3i opraHizaimii 1 yOpaBiiHHSA CKJIAQJHUMH CHUCTEMaMU
chopMyBaBcs KIIac Tak 3BaHUX XOJOHIYHUX MYJIbTHATCHTHUX CUCTEM, IO 0a3yHOThCS
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Ha KoHueniii xonidmy [5]. B pamkax 1i€i KOHIeNiii UUIICHICTh CHUCTEMH
CTBOPIOETBCSI B pe3ysibTaTl JAUHAMIYHOI B3a€MOJli ABTOHOMHHMX KOMIIOHEHT —
XOJIOHIB, KOKEH 3 SKUX B CBOIO Yepry MOKe€ OyTH CHCTEMOIO (IiJICUCTEMOIO abo
OKpeMHM 00’ €KTOM) 1 CKJIaJlaTuCA 3 1HIIUX XOJOHIB. IIpy mosiBi BcepeauHi CUCTEMU
HOBUX 3aBJaHb XOJIOHM MOXYTb 3IIMCHIOBATH IMOCTIMHUI aHaji3 CBOiX MOTped i
MOXJIMBOCTEH, KOHKYpYBaTH MIDK CO0OK 1 KOOmepyBaTHCS IJsi JOCATHEHHS
MOCTABJICHUX L1IIEH.

3arajgbHUil BUTJIAJ CUCTEMU MOHITOPUHIY $K XOJOHIYHOI MYJIbTHAr€HTHOI
CUCTEMH HaBeJieHO Ha puc. 1.

3aBnanas Bumorn VYmoBu

Cuctema MOHITOPUHTY
basa 3HaHb

XOJIOH KEpYyBaHHs

Xo0110H 00POOKH 3aBaHb,
BUJIJICHHS PECYPCIB

XOJIOH TIJIAaHYBAaHHS

XO0JIOH BUKOHAHHS

Xoy0H B, Xoy0H B;

PO eee v > 0 ST 7| iy

XO0JI0H 320€e31eucHHs

XoJ10H 31

Puc. 1. Cuctema MOHITOPUHTY Y BUTJISI/I1 XOJOHIYHOT MYJIbTUAT€HTHOI CUCTEMU

CucteMy MOHITOPUHTY MPOMOHYETHCS MPEACTABUTU Yy BUTIISLAL OaraTopiBHEBOL
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XOJOHIYHOI MYJITHAr€HTHOI CUCTEMH, SIKa CKIIAJIa€ThCsA 3 TPhOX PIBHIB XOJIOHIB,
KOXEH 3 IKMX B CBOIO YEPTy MOXKE CKJIaJIaTUCA 3 AEKUIbKOX IHIIUX XOJIOHIB [6]:
® XOJIOH KepyBaHHs, KU 00po0Jise NOTIK 3aBJaHb, BUAUIIE PECYPCH IS
iX BUKOHAHHA 3 YpaxyBaHHSIM BUMOT Ta YMOB;
® XOJOH BHUKOHAHHS 3aBlaHb, SKAW MOXE CKIaAaTHCS 3 JEKUIbKOX
XOJIOHIB, 110 TipeacTaBieHi BITJIA-«areHTamny;
® XOJIOH 3a0€e3MeUeHHs BUKOHAHHS 3aBJaHb, CKJIaJIOBI IKOTO MOXYTh OyTH
NpeACTaBICHI CHUCTEMaMU 3aps/KaHHsA (3aMIHM) JKEpPEeT KUBJICHHS
BIUUTA X0n0HY BUKOHAHHS 3aB/IaHb.
OO6MiH 1H(DOpMaLIEI0 y CUCTEM1 MOHITOPUHTY MOXE 3A1MCHIOBATUCH SIK MIXK
XOJIOHAMHU OJTHOTO, TaK 1 pI3HUX PIBHIB, a TAKOXK Yepe3 3arajbHy 0a3y 3HaHb.
3acTocyBaHHsl 3alpOINOHOBAHOTO MIAXOAY N0 NOOYIOBM Ta YIPaBIIHHS
CUCTEMOIO MOHITOPUHTY JT03BOJISI€ OJTHOYACHO BUKOHYBATH JACKIJIbKA PI3HUX 3aB/IaHb,
3aCTOCOBYIOYM JIJIsi I[OTO Pi3HI aBTOHOMHI XOJOHU 0€3 HeO0OXiTHOCTI BUKOHAHHS
CKJIQHUX TPOLIEYP.
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VJIK 005.8
PO3POBJIEHHSI METOJIMKH OLIHKHA MPOEKTHUX KOMAH/I

Kosasenko A. 1O., Ipons /I. B., Koaomieus A. C., KoaecnikoBa K. B.
Kuiscokuu nayionanvnuu ynisepcumem imeni Tapaca [llesuenxa, Kuis, Ykpaina
E-mail: kolomietsa@fit.knu.ua

Development of a Technique for Project Teams Assessing

The paper proposes to consider the issue related to the possibility of using the Belbin test
when carrying out "quick diagnostics™ of project teams. An approach based on the harmonization
of the models of team roles by R. Belbin and individual competencies of project managers (ICB)
IPMA is considered. As the main analysis tool, it is proposed to use the matrix developed on the
basis of the analysis of the correspondence between the elements of the Belbin models and IPMA
ICB 4.0, as well as an approach to modeling the possible profile of the project manager in the
“dimensions” of the Belbin model.

«Kaapu BuUpINIyrOTh BCce» — I (Ppasza € JOCUTh aKTyaJIbHOO JIJIsl YIIPaBIIiHHS
POEKTaMU, Jie poOOTa BUKOHYETHCS B KOMaHAaX 1 €(EKTUBHICTb POOOTU 3aJIeKHUTh
BiJ ii CKJaay, mpodecioHani3My, 3rypTOBaHOCTI Ta HaIUIEHOCTI Ha pe3ynbraT. He
OCTaHHIO POJIb 3aiMa€ 1 0OCOOMCTICHA CYMICHICTD YJI€HIB KOMaH/IH.

3rigHo omnuTyBaHHSAM ToBapuCTBa yNPAaBIIHHS JIOJCHKUMH pecypcamu
(SHRM) i Mercer (koHCaITUHTOBa KOMIIaHig B cdepi JTI0AChKUX pecypci), 67% HR-
¢daxiBIiB BUKOPUCTOBYIOTh TECTH OCOOUCTOCTI Il TEpPEeBIpKH KaHIUIATIB. 3a
naHumMu  gocniaHuipkoi ¢ipmu  Aberdeen Group B 2010 pomi ix Oyno 50%.
OcoOuCTICHUI TECT JOMOMAarae 3HaWTH KaHIWJAaTa, YMi PUCH XapaKTepy HahKkpaiie
MAXOASTH J11 KOHKPETHO1 MOCaIH.

Axmo cmBpOOITHUKK 3aliMarOTh MO3UIIII0, M0 HE MAXOAWTh iX THIIAM
0COOHCTOCTI, 1€ 3HMKYE 3aIlIKaBJICHICTh. UMM HWKYE 3aIlIKaBJIICHICTh, TUM HIDKYC
IPOJYKTUBHICTh 1 TUM BHIIE IUIMHHICTh KaJpiB. A TOIIYK HOBHUX CITIBPOOITHHKIB
KOIITY€ JOCHUTH JIOPOTO.

Po6oromaBisiM noTpibeH IHCTPYMEHT I TPUAHSTTS pilieHb. OcoOuCTI TeCTH
nepes; MpUMoMOM Ha poOOTY 3a3BHYal IMPOBOMSTH OHJIAKWH 1 0OPOOJISIOTE MUTTEBO.
[ToTiM pe3ynpTaTH TMEpPEBIPAIOTHCS 1 HOPMYIOTHCS MO BIJHOIICHHIO IO JECATKIB
iHImMX KaHauaaTiB. Lle mpuckoproe mpoiiec HaitMy Ta oroMarae 3HaWTH KaHAWaaTa,
KWW HAOUTBIT CyMiCHUH 3 TTocanoro Ta (hitocodiero KOMIaHii.

Tomy ocTtanHIM YacoM y CBiTIi MPOQECIHHOTO YMNpPaBIiHHSI MPOEKTAMHU, BCE
Oimpla yBara NPHUIUISETHCS MOJEISAM <«IiHHICHOTO ympaBiiHHS» [1]. Jlimepu
MPOEKTHOTO MEHEIKMEHTY AMEPUKAHCHKHUM IHCTUTYT yrpaBiiHHsa npoektamu (PMI)
[2] Ta Mixnapoana acomiamist ynpasmiaas npoektamu (IPMA) [3] BBenmn 10 cBOiX
Mojenel 3HaHb «TrHy4yki» (Agile) metomu ympaBninns [4]. B pamkax Takoro
LIHHICHOTO MiAX0Jy HEMHHYYE 3pOCTa€ CTYMIHb BU3HAHHS POJIl JIOJCHKOTO (paKkTopy
B YCHIITHOCTI IIPOEKTIB 3 OAHOTO OOKY, a 3 IHIIIOTO — B MOJEJAX KOMIIETEHIIIM, Ha
AKUX 0a3yroThesi cepTudikauiitHi Moaeni s npodecioHalliB y raay3i NPOEKTHOTO
ynpasiiHHs. BapTo 3a3HaudTH, 110 OJHOYACHO 3 IIHHICHUM MIAXOJI0M BCe OLIbIIE
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MOIIHUPIOIOTHCS TaK 3BaHl «POJIbOBI MOJIEN1», K1 POIMOHYIOTh BUKOHYBATH HE TUIBKU
OLIIHKY KEpIBHMKIB Ta MPOEKTHUX KOMaHJ, a W opranizauiid B uimomy. HailOimbm
BIJIOMUMH TaKUMU MOJICIISIMU € MOJIeN, siki Oynu 3anponoHoBaHi P. ben6inum [5] ta
I. Anizecom [6].

PosrnstHemo miagxoau, siki BXKE€ ICHYIOTh y CBITOBIM MHpakTHUIl MpodeciiiHoro
VIOPABIIHHS MPOEKTaMM, a caMe MIAXoAu 10 (OpMyBaHHS BUCOKOPIBHEBOI MOJEII
KOMIIETEHILI MPOEKTHUX MEHEKEPIB B TAKUX OpraHizaliiX K AMEpPUKAHCHKUN
IHCTUTYT ympaBiiHHS npoektami (PMI) ta MixHaponHa acoriaiis ympaBiiHHS
npoektami (IPMA). [IpornoHoBaHi HUMU MOJi€lli HaBEeIEHO Ha puc. 1 Ta puc. 2.

Strategic and
Business Management ™

Puc. 1. Tpukytauk tanantiz PMI

People Practice

@

People Practice

Perspective

Perspective

Puc. 2. CtpykTypa iHIUBITyaIbHIX KOMITCTCHITIH
npoekTHUX MeHekepiB 3a [IPMA ICB 4.0

[Ile omHUM BiIOMHUM IHCTPYMEHTOM B I1iif 00J1aCTI € MiAXif, SKuid chopMyBaBCs
Ta PO3BHBAETHCS HA OCHOBI 3ampornoHoBaHoi P.benbGinmM momeni ympaBiIiHCHKOT
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KoMaHau. Mojensb Brepiie Oysa npe3eHToBaHa B 1967 polil Ta € akTyalibHOIO JIOCI.
CohoromHi Mojenb CKIanaeTbcss 3 TphoX ONOKIB  (puc.3) Ta  aKTUBHO

BUKOpUCTOBY€EThCs B Belbine Association ajist OI[IHKY [EPCOHATY.
o

Resource investigator
|

Belbin team
roles N 4
-

T

Implementer
Completer finisher

[P mhinking B Action B reope

Puc. 3. CtpykTypa ponboBoi Mojiesni komanau 3a P.benGinum

[Tpu mopiBHSHHI HABEJEHUX MOJEINICH CTa€ 3pO3yMIUINM, 1110 BCl BOHH, IO CYTi,
OTIEPYIOTh OJTHUMH i TUMH K TPbOMa «yHIBEpCaTbHUMU OJOKaAMU», SIKI MOXKHA BJAJI0
MIPOJIEMOHCTPYBATH 3a IOMIOMOT0I0 TaK 3BAHOTO «OKa KOMIIETEHIIii» (puc.4).

4 Behaviourol Technicol
: competences § competences

Puc. 4. CtpykTypa iHIUBITyIBHIX KOMITCTCHITIH
npoekTHIX MeHemxkepiB 3a [IPMA ICB 3.0 [10]

110



[IpomoHyeMO MpoBeCTH  «TrapMOHI3aIlll0»  JBOX  MoJeled —  Mojenl
IHAMBIAYAJIbHUX KOMIETEHII mnpoekTHux MeHemxepiB 3a IPMA ICB 4.0 Tta
posiboBoi Mmogzeni 3a benGinum [5]. s OWIHKK BiAMOBIAHOCTI MPOMOHYETHCS
BUKOPUCTOBYBaTH HaWmpocTimly OlHapHy IIKaly, Je 3HadeHHs «l» Oyne
BIIOOpa)kaTH CTaH «CKOpille BiAMNOBinae», a 3HaueHHs «0» — «ckopiie He
BIJIMOBIZA€» B OCEPEKaX MATPHIli, € MO BEpTUKAIl (CTOBMI[1) MOJAHO OMUCU POJe
yY4acHUKIB KoMmaHj 3a benOiHuM, a mno ropu3oHTali (PsAIKH) — €JIEeMEHTHU
kommneTeHIii moaeni [IPMA ICB 4.0.

JUist OWIHKM BIJNOBIAHOCTI TPONOHYETHCS BHUKOPUCTOBYBAaTH 3arajbHy
KUIBKICTh «HAKOIMWYEHHUX BIAIMOBIIHOCTEN» MDK €JI€EMEHTAaMH KOMIIETEHI[IN
IPMAICB 4.0 Ta omucom poneil y komanal 3a benOinuM, mo € cymow 3a
3HAYEHHSIMHU 10 KOKHOMY 13 cToBMIIiB. [lepenbayaeThes, 110 CTOBIII 3 HAKOLUTBIITUMHU
CyMapHUMU 3Ha4YCHHSIMHU (1, BIJIMOBIAHO, CIIBBIHECEHI IM «pOi») OyAyTh OLIBIIOIO
MIPOIO BIJIMOBIAATH NPOPLIIO0 «KEPIBHUKA MPOEKTY» ISl JEIKOTO «YHIBEPCAIbHOIO
BUTIAJIKY».

[Momanpimuii po3paxyHOK MOKAa3HUKIB «CTYIEHS BIAMOBITHOCTI» MPOMOHYETHCS
NPUB’SI3aTH JI0 «ILKAJIW» PO3PAXyHKY MOKAa3HUKIB MpH 00poO1ii Tecty 3a benbinum, B
AKOMY CyMa 3HAa4eHb IIOKa3HUKIB TECTOBAHOTO HE TepeBuinye 3HadeHHs 70.
[TporoHy€eThCsl MPONOPIIMHO 3MIHWTH 3HAYCHHS IS TIOKa3HUKA «BIIMOBITHOCTEH
32 CTOBILSAMM TaKUM YHHOM, 100 B cyMml TakoxX Oyino oTpumaHo 3HaueHHs 70.
OTpuMaHuil TakuM YHUHOM «IpOQUIb» MPOMOHYEThCS PO3TISAATH SK MPOLIh
«11eaJIbHOTO KEpIBHUKA», KWW 3 OJHOTO OOKYy Ma€ JOCTaTHIA HaOip KOMITETEHI[IN
npoekTHOTO ympapiiHHsa B jorimi IPMA ICB, a 3 iHmoro 06oky BiAmoBimae poii
KEepIBHUKA 3a «pOJIOBUM Mpodisiem» B Jioriii oiinku benbina.

Omiuka BigmosigHocTl enementiB [PMA ICB T1a wMomeni benbOina
BUKOHYBAJIacsi €KCIIEPTHUM YMHOM TpboMa (axiBIAMHU (EKCIIEPTaMH ), SIKi BOJIOIIFOTh
JIOCBIZIOM YCHIITHOTO MPOXOpKeHHS cepTudikamii 3a moxemno 4-LC IPMA Ta
npoiny Tect benbina 1o movyaTky GopMyBaHHS MOPIBHSJIBHOI MATPHIII.

[Ipodine pomi BlaCHMKA MPOEKTHUX KOMIICTEHINM  BIAMOBIAHO 10
3aMpONIOHOBAHOI METOAMKM BUTJISAE HACTYITHUM YMHOM: (y TIOPSANKY crmanaHHs 4
«TOJIOBHHX POJHLOBHX KOMITOHEHTa»): Shaper—Implementer—Monitor Evaluator—
Coordinator

[Ticns mpoBeaeHoro mopiBHsIbHOTO aHanmizy cuctem ICB IPMA Tta ponsoBoi
mozeni P.benbina mokHa 3poOMTH BHCHOBOK TIIPO T€, IO POJhOBa Mojaenb benbina
MOXKe OYyTHM BHUKOpDHCTaHA SIK <JICTKUW» Ta «IIBHIKUN» THCTPYMEHT MONEPEIHbOT
OIIHKK SIKOCTI MiIOOpYy MTPOEKTHUX KOMAaHJA, a TaKOXX BHKOPHUCTOBYBATHUCS SIK
THCTpYMEHT MpoOopiEHTAIIHHOTO BiTOOPY B OpraHizaiisx pi3HUX cdep TiSITbHOCTI.
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PO3POBJIEHHS CRM-CTPATETII HA NEPIOJ] HAHJEMII COVID-19
JJISA MEPEXKI ®ITHEC-KJIYBIB SPORT LIFE
I3 BUKOPUCTAHHSAM OLAP-KYBIB

Kogsauas X. II., 3aroposcbka JI. T.
Hayionanvnut ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
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Development of a CRM-Strategy for the Period of the COVID-19 Pandemic
for the 'Sport Life" Fitness Club Network Using OLAP-Cubes

Many businesses have been affected by reason of the global situation during COVID-19.
Tough quarantine restrictions have caused a lot of losses to the fitness club chain, sales have
significantly decreased compared to previous periods. To solve the problem, it is necessary to
develop a new CRM strategy for the period of the COVID-19 pandemic, which will help the
company overcome the economic crisis. To conduct a domain analysis is necessary to develop a
new CRM strategy. It is better appropriate to use OLAP cubes, which will provide quick and
versatile data analysis.

VYmpasminas BigHocuHamu 3 kiieHTamu (Customer Relations Management —
CRM) — me crpateris, 3acHOBaHAa Ha 3aCTOCYBaHHI HOBUX YIPABIIHCHKHAX Ta
iHbOpMAIIITHUX TEXHOJOTIN, 3a JOMOMOTOI0 SIKUX KOMITaHII aKyMyJIOIOTh 3HAHHS
PO KJIIEHTIB IS BUOYJOBYBaHHS B3a€EMOBHUTIHMX BITHOCHH 3 HuUMH. [lomiOHI
BITHOCUHU CIPHUSIOTH 301IBIICHHIO TPHUOYTKY, OCKUTBKH 3aTy4al0Th HOBUX KIIIEHTIB 1
JOTIOMararoTh BTpUMaTHu ctapux [1].

Croroguimmass CRM-cTpareris BigauTy nmpoaaxiB Mepexi iTHec-kmy0iB Sport
Life me e edekruBHOO. BoHa opieHTOBaHa Ha BCiX KIIEHTIB B MUJIOMy, 0e3
nepconanizamii (mabmoHH1 po3cwiku moBinomieHs). [langemis COVID-19 BHecna B
poOOTy MiANPHEMCTBA CBOI KOPEKTHBU. B Tepion >KOpPCTKUX OOMEXeHb poOoTa
CIIOPTUBHUX 3alliB Oyja MOBHICTIO MPUIMHEHA 1 BIAMOBIAHO MOMUT HAa 030POYBO-
CIIOPTHUBHI MOCIYTH 3MEHIIUBCS. BUIbIIICTh MOTEHUIMHUX KJIIETIB HE 3BEPHYIACh 10
BIIIJTy TPOJaXiB 3a IMOKYNKOW aOOHEMEHTIB, a KUIBKICTh IOCTIHHHX KJIIEHTIB
noyvasia 3MeHuryBatucs. st Toro, mo0 NiApUMyBaTH «IIOTIK» KIIIEHTIB Ta 3a00IrTH
BeUKUM (DIHAHCOBUM BHUTpaTtaM HeoOXigHo po3pobutu HOBY CRM-cTparerito, sika
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Oyne 0a3yBaTHUCs Ha MEPCOHATBHUX MPOMO3UIIISX JJIs1 KITIEHTIB.

[Ilo6 maTtu 3mory chopmyBaTH OCOOUCTI aKIlii Ta MPOMO3UIlI JJISI KIIIEHTIB
HEOOXIHO MPOAHANI3YBaTH JaHl IPOJaXiB 3a MONepeHl Nepioan, Oepyyu 10 yBaru
HE BUTOPI, a Tl ACHEKTH, L0 CTOCYIOThCS KIII€HTA Ta KYIJICHMX HUM aOOHEMEHTIB
(tum  aOoHeMeHTa, KIyO BIABIAYBaHHS, 4YacToTa TMOKYNKH TOWIO). Takui
OaratorpaHHui aHaji3 MoOXKHa mpoBecTH 3a nonomorow OLAP-texHomnorii Ta
ctpykrypu OLAP-kyou.

OLAP (anrn. online analytical processing, aHanituuHa o0poOka y peaJlbHOMY
yaci) — 1€ IHTEpaKTUBHA CUCTeMa IIO JI03BOJISIE MEPErjsgaTH Pi3HI MIICYMKH IO
OaraToBUMIpHHUX JaHUX. TepMiH «y peanbHOMY 4daci» (aHri. online) o3navae o HOBI
pe3yabTaTH OTPUMYIOTBCS MPOTATOM CEKYHJ, O€3 TOBroro O4iKyBaHHS Ha Pe3yJIbTaT
3anurty [2, ¢. 197].

Ky6 — OararoBuMipHuii MacuB JaHUX, SKUH BUKOPHUCTOBYETHCS B CHCTEMax
onepatuBHOI aHAITHYHOT 00poOKku (OLAP). Kpim 1iboro, ky0 MoKHa pO3TsiiaTh sIK
MOJeNb JAaHuX, 1o 3abe3neuye ¢yHkiioHanbHICTh OLAP. B ocHOBI i1ei moOynoBu
Kyba JeXuUTh OararoBUMipHa MOJENb JaHUX, W0 Tepeadavyae iX TMOAUT Ha
BuMiptoBaHHs 1 (aktu. KyO, sikuif MICTUTH OUTBII HIXX TPU BUMIPH, HA3UBAETHCS
GaraToBUMipHEM. VOro MOKHA pO3INIAJATH SK OaraTOBHMipHE y3aralbHEHHS
JIBOBUMIPHOT €leKTpoHHOI Tabmumi. [Ipy 1bOMy BHUMIPIOBaHHS YTBOPIOIOTH OCI
O6araroBuMipHOi Mozeni naHux (pedpa kyba), a pakTu — OCepeiKu BcepenHl Kyoa,
pO3TalIoBaHi Ha MEPETHHI BIIMOBITHUX 3HAUYE€Hb BUMIpIB [3].

O6Mexenp 1010 po3MmipHocTi OLAP-kyOy Hemae. Ile o3Havae, 110 0JHOYACHO
MOKHA aHaAJI3yBaTH JIaHl PI3HOTO POy, BIAKHAAIOYH YH JOJA0YM 1(pHOpMAIlIIO Ta
dbopMyBaTH pi3HI «IIEpepi3n» B 3aJEKHOCTI BiI OUIKYBAaHOTO pe3yJIbTaTy. 3araabHun
Bursig Tppoxmipnoro OLAP-ky0y 300paxeHo Ha puc.1.

DakT

DaKTH

4
$Q

F

Bumip 1

Bumip 2
Puc. 1. Ctpykytpa TpuBuMipaoro OLAP-ky0y

Jns  ¢dopmyBaHHS MNEPCOHANBHUX aKLIM Ta MPOMO3UIINA  HEOOXITHO
MpoaHaii3yBaTu AaHl kiieHta. Hampukmnan, st BU3HAYEHHS KUIBKOCTI KYIJIEHUX
KJIIEHTOM THUITIB a0OHEMEHTIB Ta B SIKMX KJyOax Oyna 371MCHEHA MOKYIKa, MOXHa
chopmyBatu BimnmoBigauii OLAP-ky06 (mmB. puc. 2). Po3mipHicTh KyOy MOXHA
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30UIBIIYBAaTH, JOJAI0UU 10 HHOI'O HOB1 BUMIPH, TakKl SIK: [[IHA aDOHEMEHTY, KUIbKICTb
B1JIBIJaHUX JIHIB 10 BiJIMOBIIHOMY a0OHEMEHTY, PO3Mip 3HMKKHU TOIIO.

Otxe, anamiz ganmx 3a gomororo OLAP-ky6iB mis ¢opmyBanns CRM-
cTparerii € HaWkpamuM BapiaHToM. Bumipun Tta ¢aktu kyOy oOuparoThCs B
3aJIeKHOCT1 B TOro, Ha OCHOB1 skoi iHpopmauii Oyne ¢opmysatuca CRM-
cTpareris. BianoBigHi mepepi3u JOMOMOXYTh OINEpPaTUBHO OTpPUMATH JaHl MpPO
KJIiEHTa Ta copMyBaTH JJisl HHOT'O TEPCOHANIbHY MpOMNo3uilito. Takuili 0coOIuBUI
MiAX11 B 0coOucToMy (OpMYBaHHI aKIii TONOMOXKE MIANPUEMCTBY BUNTH Ha HOBUM
piBEHb KIIIEHTOOPIEHTOBAHOCTI Ta 30 UIBIIUTH MPOJAXKI y MEep1o NaHAEeMil.

Kynnei knieiTom N aboxemeHTy 2

s-Kny6i N

“a,
.
.
el

EIEI oo

o [ -

Kynnexi kniesTom 2 aboHemenTi N
8 Kny6i 1

&

Puc. 2. lTpuxnan sumipiB Ta ¢pakriB OLAP-ky0Oy ananizy iHdopmartii
npo kiienTa ansa popmyBanus CRM-ctparerii
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NOPIBHSIHHS KPUTEPIIB BIJIGOPY CJIIB-IPETEHIEHTIB
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HA OCHOBI ObPAHUX ®OHETUYHUX AJIT'OPUTMIB

Koctenko C. B., /lutBuHoB B. A.
Hayionanvnuuu ynisepcumem xapuosux mexuonoziu, Kuis, Ykpaina
E-mail: sviatoslav.kostenko@gmail.com

Comparison of Word CANDIDATES selection Criteria
in Automatic Mistake Correction Based on Selected Phonetic Algorithms

This paper examines the results of modeling and evaluation of some criterias of word
candidates selection in automatic error correction using selected phonetic algorithms. The
evaluation of the properties of the criterias is carried out with relation to the number of correct,
incorrect and missing proposals obtained during the experiments, taking into account the volume of
the relevant groups.

AnroputM O0OpOOKHM cJiOBa 3 TIOMHJIKOIK B IMITAaIlldHIA MOJEl OILIHKA
KOPUTYIOUYMX BJIACTUBOCTEH oOpaHux GoHeTnyHUX anroputmiB (DA) [1, 2] Bkiatouae
JIBOETAITHY MPOIEAYpY Binbopy ciiB-kaHAaunatiB. Ha erami nonepednvoco siobopy
(ITB) oOuuCIOETHCS 3HAUEHHS KJIFOYa MOMMIIKOBOT'O CJIOBA 1 BUKOHYETHCS IMOIIYK B
pedepeHTHOMY CIIOBHUKY I'PYIHU CIIB 3 BIIMOBIIHUM KIIIOYEM, IO CKJIaJIa€ MHOKHHY
cmB-kanauaatiB [1B. fkmo Takoi rpynu Hemae, MpOIEC BUMPABIEHHS HAa IbOMY
3aKIHUYETHCA y 3B’ SI3KYy 3 BiAcyTHICTIO npono3uilii [1B. ETan ocmamounoeo siobopy
(OB) monsrae B mpuoputesarii oopanux Ha etami [IB ciiB 1 3By)keHH1 oOjacTi
MOIIIYKY «TPaBUILHOTO» CJIOBA Ha OCHOBI OIIHKU BifcTaHi Jlamepay-JleBeHiTeiHa
(BAJI) MK NOMMIJIKOBUM CIIOBOM 1 CJIOBaMH BUINOBITHOI Tpymu pedepeHTHOro
cioBHUKA. [Ipr IbOMY MOJTMBE 3aCTOCYBAaHHS PI3HUX KPUTEPiiB MpUOPHUTE3AILii.

PosrnsmaroTecs pe3ysnbTaTH MOJEIIOBAHHS Ta OIIHKK J1BOX kpuTepiiB OB: 1)
BJJI = BAJInin; 2) BAJI < BAJImax, A¢ B/IJImax € KOHBEHIIHHUM MaKCUMaJIbHUM
BJJI nns moMunkoBUX cIiB (30Kpema, Uil JTOCHIKYBAaHOTO aHCAMOII0 MOMUIIOK
BdJImax = 2).

B ocHOBY OIIIHKK pe3yabTaTUBHOCTI KPHUTEPIiB MOKIAJEHE MIpKyBaHHS, IO
AKIIO B BIANOBIAHINA Tpymi mpomo3uilii [I1B mpaBunpHe COBO AT KOpPEKTyBaHHS
BIICYTHE, TO IS Ili€i MPOMO3MIN Kpalle CTaTyC «IPOIO3MINS BIACYTHSI», HIK
«TOMWJIKOBA (XMOHA) MPOTO3UILLS.

OTxe, OIlIHKa pe3yJbTaTUBHOCTI OOpaHUX KPUTEPIiB 3HIMCHIOETBCS 3a
criBcTaBieHHssM KitbkocTi KopekTHuX (K), momwmnkoBux (II) Ta BimcytHix (B)
MPOTIO3UITI, OTPUMAHUX B XOJI EKCIEepUMEHTIB [l], 3 ypaxyBaHHAM cCepeaHIX
00csriB BiANMOBIAHUX Tpyll — BianoBiaHo II ta B. B tabmuimi 1 HaBemeHo aaHi, 110
BiIOOpakaloThb ~ PE3yJbTATUBHICTh  KPUTEPIiIB HAa  NOPUKIALAl  MOJEIIIOBAHHS
opurinaasHoro MA Soundex 3 aHrI0-yKpalHCHKOIO TpPaHCITITEpAIli€r0 IS 5 TUIIB
MIOMUJIOK, BITHOCHO SIKMX MPUNHSTI HACTYIHI MO3HAYEHHs: | — 3aMiHU CUMBOIY, 2 —
BCTaBKH, 3 — IPOITYCKH, 4 — IEPECTaHOBKH, 5 — MOJIBIiH1 3aM1HHU.
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Tabn. 1. PezynbTaT MOJEIIOBAHHS

Kpurepiii 1 Kpurepiii 2
Tun K-1b Posmopin OO0csr Posmopin OO6csr
x10° MIPOTIO3UITII x10° MIPOTIO3UITII S MIPOTIO3UITII x10° MIPOTIO3UIIIN S
K II B K 11 K II B K I1
1 |268| 145 |11,8/0,45| 1,02 | 2,08 | 39,33 |145 (1,13 |11,2| 1,24 | 1,93 | 20,16
2 305|208 | 92041 1 2,08 {39,94|208|0,31| 9,3 | 1,15 | 1,52 | 24,39
3 /083|051/031/001|1,07 202 1,17 |051|0,01 (0,24 | 1,46 | 2,54 | 0,77
4 (074|057 017001201203 092 (057|001|0,16| 123 |1,79 | 0,72
5 /083|028 |053/002|105 (215 1,43 |0,28|0,03(0,52| 1,12 | 2,26 | 0,38

SIx BUITHO 3 TaOMMII, 3aCTOCYBaHHS KPUTEPItO 2 MOB’s3aHE 3 iICTOTHO MEHIINM
cymapHuii o6csiroM (S) 0OpoOKM KOPEKTHHUX 1 MOMWIKOBUX MPOMO3UIINA Ha
3aKJTFOYHOMY €Tali MPUHHATTS KOHKPETHOTO PIMICHHS MO0 KOPEKIIil IMOMUIKOBOTO
cioBa. Llg BiIacTUBICTh, XapakTepHa 1 s HIKUX AochikyBaHux DA, moB’s3aHa 3
«repeTikaaHAM» Ha etarmi OB neskoi wactuau nponoswuiliii I1 go rpynu B, ska He
noTpeOye aHami3y Ta NPUUHSITTS PilIeHHS. 3arajibHi «0anaHCu» OOCATIB MPOTO3HUIIIM
K, I Ta B na eranax [IB ta OB B uiloMy XapakTepu3ylOTbCS HACTYIMHUMHU
CHIBBIHOIIEHHIMMU

1)  Hus xpurepis BJJT = B dJInin:

KOB < KHB; HOB > HHB; BOB = BHB; KOB + HOB + BOB = Bl‘[B + KHB + BI'IB-

2) s xpurepis BAJI <2 .

I<OB = KHB! HOB S HHBI BOB Z BHBI I<OB + HOB + BOB = BHB + KHB + BHB'

HactynHuil npukian UIFOCTpYe 3rajlaHy BIIACTUBICTh «IEPETIKaHHS» IS
MIOMUJIKOBOTO cJIoBa Oygep (nommnka Oygep — Oygep), xmou— TFR, DA -
TpaHciitepoBanuii Metaphone.

I'pyna Iy = {0sip (BAJI = 3), osepi (BIAJI = 3), oosipy (BJJ1 = 4), maspo
(BOAJ =5), meip (BIAJI = 4), meape (BIJI = 5), megpa (B = 4)}.

s xputepisn 1) Il = {0sip, dsepi}, Boy = {0} — B pe3yapTari momuiakosa
IIPOTIO3HITIA.

s kpurepist 2) Il = {0}, Bos = {06ip, dsepi, dosipy, maspo, meip, T6éape,
me@pa)} — B pe3yabTaTi MPOIO3HUIIIS BiICYTHSI.

PosrmstnyTi ocobmuBOCTI 3actocyBaHHs kputepiiB OB MoxHa BHUKOpHUCTATH
JUTSL 3HUOKEHHS 3arajibHOi TPYJOMICTKOCTI OOpOOKM TOMMIKOBOTO CJOBa TIpHU
3aCTOCYBaHHI QJITOPUTMIB KOPEKTYBaHHS 3 MOMEPETHBOI0 THACKCAIIIEI0 CIOBHUKA.
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Using the Simple Network Management Protocol (SNMP)

A typical network consists of many devices. It is possible to manage such a network only in
the presence of a standard, independent of the manufacturer control protocol. The most popular
standard management protocol in modern networks is a simple SNMP network management
protocol. It is widely used due to its flexibility and extensibility — SNMP allows you to describe
objects for a variety of devices.

SNMP (Simple Network Management Protocol — mnpocTuii mpoTOKOI
YIPaBIiHHSI MEpPEKE) — 1€ TPOTOKOJ IHTepHET-CTaHAapTy nis 300py Ta
oprasizauii iH@opmanii mpo kepoBaHi HpucTpoi B IP-mepexkax, s 3MiHH Ii€i
iHbopMamii 1 gama  3MiHM  ToBeniHKM — mpuctporo. I[Ipotokom SNMP €
HAUTOMYJISIPHIIIMM CTaHJAPTHUM TMPOTOKOJIOM YIIPAaBIiHHSA B Cy4YaCHHX MEpEeKax.
[MIupoke mnomupenHss nporokod SNMP orpumaB B CHIy CBO€i THYYKOCTI 1
posmproBaHocTi. SNMP mpoTokosl BUKOPUCTOBYETHCS AJIA YIPaBIIHHS PIZHUMHU
OPUCTPOSIMU, TinKIIoueHUMH 10 [P-Mepex, mpuniun pobotu sikux 0a3yeTbcs Ha
apxitektypi TCP/IP. IIporokon ynpasminas SNMP OGyB Bnepiie mporecToBaHUN Y
1991 p.1 ;moci € 3pa3koM CTaHAAPTHOTO MPOTOKOIY B CHCTEMax MEpPEKEBOTO
YIPaBIiHHS, KU JO3BOJISIE OTPUMYBATH JIaHl Bifl JKEPE, MIKIIOYSHUX 10 MEPEexKi
1 BigcmigkoByBath iX cTaH. Cepen mNpUCTPOiB, $KI MIATPUMYIOTH TMPOTOKOJ
ynpasininas  SNMP  wMokHa mepepaxyBaTH: KOMIT' IOTEPH, MaplIpyTHU3aTOPH,
komyrtaTtopu, cepBepu, JBX Ta iHme o6manHanHsg. BukopucTtaHHS JaHOTO
MIPOTOKOITY J03BOJISAE 3/IIMCHIOBATH HACTPOWKY MPUCTPOIB, MIAKIIOYCHUX J0 MEPEXi,
BUKOPHCTOBYIOYH TOJIOBHHI CEPBEP 1 HE 3aIISBIIU CIICIiAIbHI IPOTpaMu 1 apanBepa.
Po6ora 3 mporokonom SNMP no3Bossie He TUTBKM YNpaBIsATH TpoOIECcaMu, aye 1
BIJICTEKYBAaTH MPOJAYKTUBHICTh CHCTEMH, a TaKOXX BUSBISATH MOXJIHMBI MPOOJIEMU i
CBO€YACHO 1X YCYBaTH.

OCHOBHUMH B3a€EMOJIFOYMMH OCOOAMU TIPOTOKOJIY € areHTH 1 CHCTEeMH
yIOpaBIiHHAS. SIKIIO pO3TISAATH 111 Ba MOHSTTS HAa MOBI «KIIIEHT-CEPBEP», TO POJIb
cepBepa BUKOHYIOTh areHTH, TOOTO Ti caMmi MPUCTPOI, JUTsl OMUTYBaHHS CTaHy SKHX 1
OyB pO3pOOJICHUI PO3MIISIHYTHH HaMHU MPOTOKOJN. BiamoBiHO, pPOJIb KIIIEHTIB
BIIBOUTHCS CHCTEMaM YTMPABIiHHI — MEPEKEBUM JOAATKaM, HEOOXITHUM s
300py iH(popMalii npo GyHKIIOHYBaHHS areHTiB. KpimM 1ux ABox cy0’€KTIB B MOJie1
MIPOTOKOJIY MOKHA BUJIUTUTU TAKOX II€ JIBa: Kepyrouy 1HGOPMAIIiIO 1 caM MPOTOKOJ
OOMIHY JTaHUMHU.

Jl71s1 yoro B3arani noTpiOHO pOOUTH ONMUTYBaHHS 00nagHaHHA? [HO/I B mpolieci
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(YHKIIOHYBaHHS MEpEKl BUHUKAE HEOOXITHICTh BU3HAYUTU MEBHI MapaMeTpu
JEeSKOro MPUCTPOIO, Takl K, Hanpukiaa, CPU, po3mip MTU, KiAbKicTh NPUHHATHX
MAKEeTIB, BIAKPUTI OPTH, MAC-aJipecy, BCTAHOBIIEHY HA MAIlIMHI ONEpaliiiHy CUCTEMY
11i Bepcito, AI3HATUCA YU BKIIIOUEHA o (popBapAMHra Ha MalivHi 1 0araTo 1HILIOTO.
JUist 3A1iicCHeHHS IbOTO sIKHaWKpaie maxoaatb SNMP kinieHTu.

Mopenbs SNMP cknanaerses 3 4OTUPbOX KOMIIOHEHTIB:

® KEpOBaHUX BY3JiB;

® CTaHIliil ynpaBiiHHA (MEHEIKEPIB);
e Kepyroyoi iHpopMallii;

® TIPOTOKOJY yIpaBIiHHS.

KepoBannmu By3mamMu MOXYTh OyTH KOMITI'IOTEpH, MapIIPyTH3aTOPH,
KOMYTAaToOpH, NpUHTepU abo Oyab-sKi 1HIII MOPUCTPOi, 3AaTHI TOBILAOMIISATU
iHpopMailio mipo cBiif crad. [1[o6 iM MoxxHa Oyno kepyBatu 3a gornomororo SNMP,
BY30JI MOBMHEH BHUKOHYBaTH KepiBHMH mnpouec SNMP, iHmmmu cioBamu, MaTu
arenta SNMP. KoxkeH areHT Besie BIacHy JIOKJIbHY 0a3y MaHUX MPO CTaH MPHUCTPOIO
Ta 1ICTOP1T TOI1M.

VYropaBiiHHS MepeXero 3IIMCHIOEThCS 31 CTAHIIM YIpaBIiHHA, AKI SBISIOTH
co00I0 KOMIT' IOTEpU 3arajlbHOTO TMPU3HAYEHHS 31 CHElIaJbHUM [POTrpaMHUM
3a0e3nedeHHsIM Jis yrpaBiainHsa. CTaHii ynpaBiiHHSI BUKOHYIOTh OJUH ab0 OuIbIe
IIPOIIECiB, B3aEMOIIFOUYHMX 3 areHTaMu 1o Mepexi. [Ipu Takiit cxemi Bcs cKiIaaHICTh (1
BCS 1HTEJIEKTYaJbHICTh) 30CEpe)KeHa Ha CTAHI[ISAX YIpPABJIIHHA, 1100 areHTH Oyiu
STIKOMOTA OLIBII MPOCTI 1 00 BOHU CIIOKUBAJIU SKOMOT'a MEHII PeCypCH MPHUCTPOIB,
Ha SKUX BUKOHYIOTBCS. 3aluTyBaTH, HANpPUKIAL, y MapHIpyTH3aTOpa, CKUIbKU
nakeTiB Oyj0 BTpaueHo, Oe3ry3/10, SKIIO BIH HE BeAe iX oOJik abo He po3yMmie
3anuty. Tomy SNMP HalipeTenbHIIIMM YWHOM ONHUCYE, AKY 1HGOpPMAIliI0 areHT
NOBHHEH 30upatd 1 B skomy dopmari i clijg HagaBaTh. TakuM YHMHOM, KOXKEH
IPUCTPIN MIATPUMYE KUTbKAa 3MIHHHMX 3 OIKMCOM CBOTO CTaHy. Bci MOXJIuBi 3MiHHI1
00’€JTHaHI B TaKy CTPYKTYpY, K 0a3a kepyrouoi iHpopmariii.

O06’extn 6a3u Kepyrodoi iH(opMalrii 3a3BU4ail MarOTh MIICTh aTpuOyTiB. SK
npaBuio, 1e im’sa, Hampukian iflnErrors a6o tcpAttemptFails; imentudikaTop
00’€KTa B TOYKOBO-/IECATKOBIN HoTamii Bumy 1.3.6.1.2.1.2.2.1.1.4; mone cCUHTaKCUCY
JUIS BUOOPY OJHOTO 3 JEKUIBKOX MOKJIMBHUX THUMIB JaHux — Integer, IPAddress abo
Counter; mojie METOAY IOCTYIY — «HEIOCTYIHHI», «TUIbKU YUTAHHI», KYUTAHHSA-
3aMuC» 1 «TUIBKU 3aIKCY»; MOJIE CTaTyCy — «00O0B’I3KOBUI», «HEOOOB I3KOBUI» a00
«BHUHIIOB 13 Y)KUTKY», a TAKOK TEKCTOBUN OMUC 00’ €KTA.

Posrnstnemo mpukian BukopuctaHds npotokony SNMP. Hama mine 3i0patu
JaHl 3 KOMYTaropa, TOTOYHHMM poOouuii crTaH iHTEepdelicy Ta MOTOYHUN
aaMiHICTpaTUBHUI cTaH iHTepdeiicy. Jyis mporo 3aBaaHHS MU BUKOPHUCTAEMO TakKi
3aInTH:

e snmpwalk -v2c -c PassworD 192.168.168.1 1.3.6.1.2.1.2.2.1.8 — BuBecTH
pobounii ctan iHTEpPEiCy;

e snmpwalk -v2c -c PassworD 192.168.168.1 1.3.6.1.2.1.2.2.1.7 — BuBecTu
aJMIHICTPAaTUBHUHN CTaH 1HTepPeEHcy.

Jlami micnst aHanizy HUX JaHUX MU MA€EMO MOJKJIMBICTh BUKOHATH YIPaBJIIHHS
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noptamu. /|71 bOTO 3aBJaHHS MU BUKOPUCTAEMO TaKi 3aITUTH:
e snmpwalk -v2c -c PassworD 192.168.168.1 1.3.6.1.2.1.2.2.1.7.16 i 1 —
nigHaTa 16 nopr;
e snmpwalk -v2c -c PassworD 192.168.168.1 1.3.6.1.2.1.2.2.1.7.16 i 2 —
ckyactu 16 mopr.

Jlist 300py OuIbIl AeTalbHIIOT 1H(GOpMAaLIi MU TaKOX MOMXEMO BUBECTH BCIO
mac Ttabnuiro komyratopa. [ns BuBomy iH(opmarii mac-aapeciB (yHIKaJIbHUN
i1eHTU(dIKaTOp MEpeKeBOro O0OJIaIHAHHSA) BCIX MPUCTPOIB MIIKIIOYEHUX O
KOMYTaTopa HaM 3HaJI00UThCS TaKUW 3aIlnT:

e snmpwalk -v 2c -c PassworD 192.168.168.1 1.3.6.1.2.1.17.7.1.2.2.1.2 —
BUBOJUTH BCIO MAC TAaOJIUIIIO KOMYTAaTOpA.

TunoBa Mepexa ckiIagaeTbcsi 3 0€3/iul NPUCTPOIB. YTPABIIHHA TaKOIO
MEPEXKEI0 MOXIIMBO JIMILE 32 HASBHOCTI CTaHJAPTY, HE3aJEKHOrO BiJl MPOTOKOIY
KOHTpodt0 BupoOHuKa. I[Iporokon SNMP nyxe mnpoctuit Ta 3pyyHuid y
BUKOPHUCTaHHI. BiH MIMPOKO BHKOPUCTOBYETHCS 3aBISKA CBOI THYYKOCTI Ta
posmproBaHocti — SNMP no3Bossie onucyBaTu 00’ €KTH ISl PI3HUX MPUCTPOIB.
Ane takox SNMP mae onHe 3 HaMOUTBII claOKUX MiClb — peaji3allis 3aXHUCTy.
CraH1ig yrpaBIiHHS MOXE HE TUTBKU JI3HATUCS MPAKTUYHO BCIO 1H(POPMAIiIO PO T
IO 3HAXOJUThCSA B cepi 11 KOHTPONIO By3nax, aje 1 3ynUHUTH iX. ToMy areHTu
MOBUHHI OyTH BIIEBHEHI, 110 OTPUMAHUNA HUMU 3alUT JIMCHO BUXOJMTH BiJl CTaHIII{
yIIpaBIiHHS.
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Development of Software Modeling for Environmental Pollution Distribution

The growing impact of human activities, due to the growing technical and energy armament
of human, leads to increasingly noticeable changes in the state of the environment, most of which
are negative for all living things. One of the approaches to solving these problems is the use of
mathematical modeling based on the methods of the polycoordinate method. The developed
software for modeling the processes of environmental pollution of surface waters and the earth's
surface, which allows to predict their spread. The system works in dialog mode.

[locunieHHsI BIUIMBY JIIOACHKOT AISUTBHOCTI, IIO 3YMOBIIIOETHCS 3POCTAIOYOIO
TEXHIYHOI0O Ta EHEPreTHMYHOI O030pPOEHICTIO JIOAWHHM, NPU3BOAUTH N0 JeAali
MOMITHIIIUX 3MIH CTaHY HaBKOJHUIITHBOTO CEPEIOBHINA, MPUUOMY OUIBIIICTh 3 HUX
MaloTh HETaTUBHUM XapakTep AJisi BChOro >KUBOro. CydacHHM CTaH HABKOJMIIHBOTO
cepenoBuia B YKpaiHI XapaKTepU3YEThCS 3HAYHUM PIBHEM TEXHOTEHHOTO
HABAaHTAKCHHS HA CTPATETidyHl 3eMeJbHi, BOJHI, OI0OTHYHI, MIHEPAIHHO-CHPOBHUHHI
pecypcu, W0 MPHU3BOAUTH M0 IiX 3HAYHOrO BHUYEpIIaHHA Ta jerpaxaamii. Tomy
npoOjieMa OXOpPOHHU JOBKULIS O€3MOCEepeHhO IOB’si3aHa HE TUIBKK 3 NMHTAHHSIMH
3a0e3MeUeHHs] HOPMAJIBHUX YMOB JKHUTTS JIIOJed, a ¥ Mae MpsiMe BIAHOIIEHHS 0
PO3BHTKY Ta 30€pEKEHHIO PI3HOMAHITHUX MIPUPOJIHUX CUCTEM, IO ICHYIOTh Ha 3eMIi.
VY 3B’A3Ky 3 MM HaWOUIBITY BaXKJIUBICTH 3400yBalOTh MPOOJIEMU KOHTPOJIIO SIKOCTI 1
PETYIIOBaHHS CTaHy HaBKOJHUIIHBOTO CEPEJOBUINA, MPOTHO3YBAaHHS HACHIJIKIB
HETaTHUBHUX BIUIMBIB HA TPUPOJHI eKocucTeMH. PO3B’S3aHHS OCHOBHUX MpoOIieM
€KOJIOT1i ChOTOJIHI HEMOXJIMBE 0€3 3HAaHb OCHOBHUX IOJO0KEHb OCHOBHHUX TOJIOKEHB
CHUCTEMHOTO aHaji3y, METOJIB MaTEeMaTHYHOIrO, IMITAIlIHHOTO Ta KOMII FOTEPHOTO
MOJICITFOBaHHSI.

Jlist 3a7a4 MPOTHO3YBaHHS 3a0pyAHEHHS MOBEPXHEBHUX BOJI, TTOBEPXHI 3€MIIi
3aCTOCYBaHHSI METO/IB, JI¢ TOJIOBHUMHU OyAyTh T€OMETPUYHI CKJIa/I0B1, MOXKE CYTTEBO
MOKPANTUTH pPE3yJIbTaTH TaKoro NporHo3yBaHHS [1-2]. BomHouac, 3Bakarouum Ha
3HA4H1 JIOCATHEHHS HAYKOBIIB, 3aJIUIIAJIACH HEIOCTAaTHBO JOCHIIKEHOI HHU3Ka
TEOPETUYHUX TOJOKEHb, M0 CTOCYIOTHCS, 30KpeMa, MUTaHb TOOYMOBU TIJIAJIKHX
KPUBOJIHIMHUX OOBOMIB 13 3aJaHUM TOPSAKOM TJIaJKOCTi, KEPOBAHOCTI IIUM
MPOIIECOM Ta MPOTHO3YBaHHS ()OPMOYTBOPCHHSI.
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OaHuM 3 MIAXOAIB BUPIMIEHHS LUX MPOOJIEM 3alpONOHOBAHO BUKOPUCTAHHS
MaTEeMaTHYHOTO0 MOJICIIOBAHHS HAa OCHOBI CITIOCO0IB MOTIKOOPAMHATHOTO MeToay [3].

JUist 3acTOCYBaHHS MaTeMaTHUYHOIO arapaTry MOJIIKOOPAWHATHOTO METONY Yy
npoctopi R? posrisaaeTses iHiiiHA P-MOTITKAHMHA PO3MIPHICTIO P, IO YTBOPKOETHCS
B JIeKapTOBii cuctemi koopauHaT XOY CyKymHICTIO P JIHIMHUX (YHKLIH-KOOpAUHAT
BUJY:

ﬁizaix+biy+0i, |:1,2,,p24 (1)

[Ticas 3MiHM MOJNOXEHHS KOOPJAMHATHUX (PYHKIIA HOBa P-TMOJIITKAHWHA OyJe
BU3HAUEHA HOBOIO CYKYIHICTIO P JIHIMHUX (YHKI1H-KOOPIUHAT BUY:

@ = AX+Biy+Ci, 1=12,..,p=4, (2)

ne BiamoBigHO S # ¢, 1=12,...,p>4.
BignanenicTs KOOpAMHATHOT TOUKH BiJl KOOPAWHATHOT JT1HII:

O =a)i,8i, i=1,2,...,p24 (3)

Ile no3Bosisie BUKOHATH 3aMiHy B (3) Ta MPOJOBXKHTH POOOTY pO3poOIeHOT

CXEMH TMOJIIKOOPJAMHATHOTO METOAY TII0 3HaXOKeHHI (P+2) — HEeBiZOMHUX
(w;,1=12,...,p>4 Ta X, Yy) B cucteMi P-piBHSIHb:

a)iﬂ:AiX+Biy+Ci, i:1,2,...,p24 (4)

OnHO3HAYHHUM PO3B’SI30K CUCTEMH (4) MOKIIMBHI 32 HassBHOCTI BBEJICHHS JBOX
JOJAaTKOBUX YMOB. 3aCTOCYBaHHs METOJY OITHMI3aIlii JJ03BOJISE BCTAHOBUTH
KpUTepii onTuMi3aiii MIHIMAJIbHOTO BIAXWUJIEHHS MHOXHUKIB @5 Bl @ i

1=12,....p>4,1i# j, TOOTO peanizyBaTH Ta 3aCTOCYBaTH (PYHKIIIOHAJ TAKOTO BUIY:

S= ¥ Y(0-m)2 >min, i=12,.,p24, i£]. (5)
i—1j=1

Mertoro 3aCTOCYBaHHS IIbOTO METOAY € OTPUMaHHSA OJHO3HAYHOI'O PO3B’SI3KY
3a/1a4l MOJIKOOPANHATHOTO BIAOOPaKEHHSI TUIOIIMHM, [0 3YMOBIIIOE BCTAaHOBJICHHS
(GYHKIIIOHAIBHOT ~ 3aJIGKHOCTI  MDK JIBOMa IOJITKAHWMHAMH, TOOTO MDK iX
BIJIMOBITHUMHU KOOPJIMHATHUMHU (DYHKITISIMHU.

Crnig 3a3HaunTH, WO BUOIP TMOJTIKOOPAMHATHOTO 0a3ucy 3IIHCHIOETHCS
3aJIEKHO Bl YMOB KOHKPETHOI 3a/1a4l, a TIOJIOKEHHS OY/Ib-sIKOi TOYKH Y MOJITKaHUH1
BU3HAYAETHCA BIAHOCHO 1i MOJIKOOPAWHATHOrO Oa3ucy. Bynb-sike mnepeMilleHHs
MOJIIKOOPAMHATHOTO 0a3ucy MPU3BOAUTH JO IJEHTUYHUX 3MIH JE€KapTOBHUX
KOOPAMHAT TOYOK 00JIaCTi BU3HAYCHHSI MOJITKAHUHH.

JIns mpOorHO3yBaHHS MPOLIECIB PO3MOBCIOKEHHSI €KOJIOTTUHHMX 3a0pyAHEHb
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CIiJT BpaxOBYyBaTH YWHHUKH, SKi MOXXYTh MaTH TICBHUH BIUIMB Ha OJCpKaHi
pe3ysbTaTH, TOMY IO Bl LBOrO 3aJEKHUTh MPOTHO3YBAHHS PO3MIPY ILIOLII
3a0pyAHEHHS Ta 1HIIUX HACJIJIKIB [IUX HETATUBHUX €KOJOTTYHUX MPOIIECIB.

Ha Ha OCHOBI MaTeMaTWYHOTrO amapaTy 3BaKCHUX BEKTOPHO-TApaMETPUIHUX
MOJIIKOOPAMHATHUX  BIJOOpakKeHb  poO3po0JeHO  mporpamMHe  3a0e3IMeueHHs
MOJICJIIOBaHHS TPOILECIB €KOJIOTTYHUX 3a0pyJHEHb MOBEPXHEBUX BOJ Ta MOBEPXHI
3emii Poly-System-Proc, sixke mo3Bossie nependadatd iX po3noBciopkeHHs. CructeMa
J03BOJISIE, BPAxOBYIOUM JOJMATKOBI UWHHUKH, M0 TMPEJCTABICHI BEKTOPAMH,
CIIPOTHO3YBaTH HOBY (DOpMYy KOHTYpPY 3a0pyJHEHHS Ta MOTO HOBE ITOJIOKEHHS 3a
OJIMHUIIIO Yacy Ta yepe3 ACSKHUIA MPOMIKOK Jacy.

PoGora cucTeMu BUKOHYETHCS B J1aJJOTOBOMY PEXKHMi. AJTOPUTM CHCTEMH
nependavae 3aJlaBaHHs] KOHTYPY 3a0pyIHCHHS Ha TUTONIMHI y BUTJISIII KOJIa 3a/1aHOTO
paziyca i3 3a/IaHMM IICHTPOM B CHUCTEMi KOOPJAWHAT a00 Yy BUTJISAI MHOTOKYTHHUKA, a
TaKOX KUIBKICTh TOUOK, SIKI MAIOTh 3MIHIOBATUCH.

ApxiTekTypa TMporpaMHoOro 3a0e3leuyeHHs, sKa BKIOYae B cede Bech
HeoOX1IHUI ¢yHKIIOHAN, Oyna MmoOyqoBaHa 3 JOTPMMAHHAM OCHOBHUX HOPM 1
BUMOT, IO BKJIFOYA€: €(PEKTUBHICTh CHUCTEMH, THYYKICTh CHUCTEMH, MOMIJIMBICTH
PO3IIMPEHHS, MOMJIMBICTh TEPEBIPKM  CHCTEMH, MOXJIMBICTH  TOBTOPHOTO
BUKOPUCTAHHS CUCTEMH, 100pe 0Oy J0BaHUM 1 3pO3yMIIUI KOJI.

JIiss ~ yHUKHEHHS  TpoOJieMH  3MCHIINCHHS  CKJIQJHOCTI  CHCTEMH
BUKOPUCTOBYBABCS MPHUHIUII MOAUTY HA MOAYIMI, 10 € yHiBepcanbHuM. Lle pimeHHs
TakoX  3a0e3reyye THYUYKICTh CHUCTEMH, JAa€  XOpOIIl  MOMJIMBOCTI ISt
MacmTaOyBaHHSA, a TaKOX JIO3BOJIAE€ TIABUIIYBAaTH CTIMKICTh 32 PaxXyHOK
TyOIIOBaHHS KPUTHYHO BAXJIMBUX YACTHH.

Cnig  3a3HauMTH, 10 BUKOPUCTAHHS  PO3POOJIEHOTO  MPOTPamMHOTO
3a0€3MeUeHHs]  MOJICTIOBAaHHS  PO3MOBCIOJDKCHHS ~ €KOJIOTIYHUX  3a0pyJIHEHb
MOBEPXHEBUX BOJ| Ta TOBEPXHI 3eMJI1 JTO3BOJHUTH MPOTHO3YBATH PO3MOBCIOIKEHHS
IIUX SIBUII, @ TAKOXX MIiJABUIIUTH €KOHOMIYHY €()EKTHUBHICTh MPUPOJOKOPHUCTYBAHHS,
cepel SKHUX: TOKPAIIeHHS eKOJOTIYHOTO CTaHy JDKeped BOAONOCTavYaHHS;
MOKpAIleHHs YMOB 3EMJICKOPUCTYBaHHS; 3MCHIICHHS OOCSTIB  3a0pyIHEHHX
3BOPOTHHX BOJI y 3arajlkHOMY BOJIOBIZIBEJICHH1; 30€pEKEHHS PIYKOBOT MEPEXKI.
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Use of Regression Tree Models in Modeling Technological Modes
of Fermentation Process

The fermentation process in the alcohol industry is characterized by many indicators that
have a nonlinear effect on the final quality of the wort. To predict the amount of ethanol in the
brew, a model of a virtual analyzer is proposed, which can be used in a decision support system.
The article presents modeling of fermentation process regimes for alcohol production using
regression tree models.

Pe3ynbraTi aHamiziB 3 3aBOJICHKHX J1abOpaTOpii, SIK MPABHIIO, HE BOJIOJIIOTH
HEOOXITHUM pPIBHEM IIOBHOTH 1 OINEpPaTHUBHOCTI. [IpakThuHWii A0CBig podOTH 3
pe3yibTaTaMM aHaji3iB IoKa3ye, M0 1 iX JOCTOBIPHICTh B JEAKWX BHITaJIKaX
BUSIBIIIETHCA HE3a10BUTbHOI0. OCHOBHA NMPUYMHA 1ILOTO KPUETHCA B HEBIIMOBITHICTD
IPOITYCKHOT CIIPOMOYKHOCTI 1 TEXHOJIOT1YHOCTI Ja0opaTOpHUX 3ac0o0iB aHATI3y Mpod
peaNbHUM MOTpedaM Cy4yaCHOTO BUPOOHHUIITBA. 3aCTOCYBaHHS OHJIAH aHAI3aTOPIB
ICTOTHO TIJIBHUIIYE CBOEYACHICTh KOHTPOJIIO 32 CTAHOM MaTepiaJIbHUX MOTOKIB, IIPOTE
BapTICTh TaKUX TMPWIAAIB JOCUTh BEJIHMKA, BOHU BHUMAralTh pETYISIPHOTO
BHCOKOKBaJIi(pIKOBAaHOTO EKCILIyaTaIliiHOro OOCIyroByBaHHS 1 HE 3a0e3NedyroTh
JOCTaTHLOI TOBHOTH iH(OpMaIliiHOTO 3a0e3nedyeHHsT 3 TOYKH 30pY CTBOPEHHS
aBTOMATHU30BAaHUX  KOHTYpIB  ONTUMAJIBHOTO  YMPAaBIIHHA  TEXHOJOTTYHHUMHU
npoiecaMyd. ToMy BHHHKAE HAyKOBO-TE€XHIYHA IpoOJieMa MiABUINEHHS ITOBHOTH,
OTEpAaTUBHOCTI Ta JOCTOBIPHOCTI 1HQOpPMAIIHHOTO 3a0e3MedYeHHs IUITXOM
CTBOPEHHS 1 BIPOBA/KEHHS CHUCTEMHU BIPTYaJIbHOTO MOHITOPHUHTY TEXHOJOTTUHUX
MPOILIECiB, B CKJIA/I1 SIKAX TOJIOBHE MiCII€ 3aiMarOTh BIpTyalbHI aHAJI3aTOPH.

BipryanpHi aHamizaTopy — 1€ MPOTPaMHO-AITOPUTMIUHI KOMILUIEKCH, IO
peanizyroTh PyHKIIII MOTJIHOIECHOTO OILIHIOBAaHHS MOTOYHOTO CTaHY TEXHOJOTTYHOIO
mporecy 1 #oro emomorii [1-2]. OCHOBHUM TPU3HAYCHHSAM BIpTyaIbHUX
aHaNI3aTOpPIB € TiJBHUINECHHS piBHA 1H(OpPMAIiTHO-aHATITUYHOTO 3a0e3MeueHHs
TEXHOJIOTIYHOTO TEPCOHANTY Ta CTBOPEHHS YMOB (IOCTaTHBROI iH(pOpMaIiitHOI 6a3n)
mist  (OpPMYBaHHS ONTHMAIBHOTO YMPABIIHHA SK OKPEMHUMH TEXHOJOTTYHUMHU
nporiecamu 260 Komruiekcamu. Jlxxepenamu iHGopMarlii Juisi BIpTyallbHOTO aHATI3Y €:
MPUXOBaHA HAAMIPHICTh, IO MICTUTBCS B (PI3UKO-XIMIYHMX BUMIpax ICHYIOUUX
CUCTEM KOHTPOJIbHO-BUMIPIOBAJIBHUX MPUIIAJIB 1 B pe3ylibTaTax poOOTH 3aBOACHKOI
naboparopii; PETPOCHEKTUBHI TEXHOJIOTIYHI 3HAHHS, HAKOMNHYEHI B Mpolecl
yYIpaBJIiHHS TEXHOJOTTYHUM IIPOOLIECOM 1 30epekeH1 B iHpopMarliiiHiid 0a3l JaHUX.
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J1st po3po0sIeHHS BIPTYyaJbHOT'O aHali3aTopa po3rIsTHEMO MOJENb BUAY:
Et=f(Gl, H, T, CO), (1)

ne Et — BuxigHa KUTBKICTB eTaHONTy B Opaili, r/71; Gl — KinbKICTh TIIFOKO3H, T/1T;
H — gac Oponinns, roa.; T — cepeans temmepatypa mpoiecy, °C; COz — cepemus
KUIbKiCcTh Ta3y CO2, Mr/.

Correlation Matrix
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Puc. 1. Kopemsiitna matpunis (rpadidaa) OCHOBHUX MOKAa3HUKIB TpOIieCcy OpOaiHHS

Sx BumHO 3 TpadivHOI 1HTEpHpeTalii KopensamiiHoi marpii (puc. 1) miHidHI
MoOJIeTl He MaXoAsaTh st moOymoBu (yHKii f, ocHOBY HemiHIHHOCTI CKJIamaroTh
smiaHI Gl Ta CO,. [yis anpokcumarii GyHkIii f BUKopucTaHi MOzeIi perpeciitHoro
JiepeBa 3 PI3HUMU ANTOPUTMH 1X TOOYTOBH.

Perpeciitni nmepeBa opraizoBaHi y BUIISIAI i€papXiuyHOi CTpyKTypu [3], 1m0
CKJIQJIA€THCS 3 BY3TIB MPUUHSTTS PIllIEHb 1O OIiHIII 3HaYeHb BBeAeHUX 3MiHHUX (Gl,
H, T, COz) g mnporHo3yBaHHs pe3yibTyrouoro 3HaueHHs Buxony (Et).
3acTocyBaHHSI JIepeB perpecii MpU3BOAWTH O OTPUMAHHS HEMEPEPBHUX 3HAYCHB
BUXIJTHOI 3MiHHOI. J[Ji1 HaBuaHHS JiepeB pilleHb NOBUHHI OyTu mnepeadaydeHi
MPUKJIIAJIU JAHUX, K1 MOKHA OTPUMATH 3 3aBOJICHKOI JJabopaTopii 3a31aeriib.

JIns aHami3y sIKOCTI OTPUMAaHUX JIEPEB perpecii 3 pi3HUMH HaJlallITyBaHHIMU
(rmubuHa naepeBa, MiHIMaldbHA KUIBKICTh MpallypiB 1 T.1.) Oylo BHUAUIEHO JBa
MOKAa3HUKU: 3arajibHi BTpAaTH JIepeBa perpecii Ta nepexpecHa nepepipeHa Brparta. Ha
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OCHOBI X MOKa3HUKIB OYJI0 OTPUMAHO ONTHMAaJbHE AepeBO perpecii st ¢pyHkmii f
(puc. 2). BrpaTta mepeBa perpecii € cepeHbOKBaAPATHYHOI MOMUIKOKW. OTpuMaHe
3HAUEHHS BKa3y€ Ha Te€, 10 TUIIOBA IMPOTHO30BaHA MOMMJIKA JJIs JIEpEBA CTAHOBUTH
0JIM3BKO KBaJpaTHOTO KopeHs 3 14,5 abo tpoxu Ouibuie 3,8. [lepexpecHa nepeBipeHa
BTpaTa CTaHOBUTH Oyin3bko 30, 110 03HAYAE, 1110 TUIIOBA MOXUOKA MPOrHO3YyBaHHS J1JIs
JiepeBa Ha HOBUX JaHUX CTaHOBUTH Onu3bko 5.5. Lle nemoHcTpye, 10 nepexpecHa
nepeBipeHa BTpaTa 3a3BHyail epeBUIIYy€e MPOCTY BTPATy 3aMIIICHHS.

1040/ =an 4 CO2 = 008 1STFCOR »= 828 131 COZ = 00l 2543 (COC == 283 244 b or s

2
2
Pl
v
A

Puc. 2. BizyanbHe o1aHHS perpeciitHoro aepena

[ToOymoBa perpeciiiHOro jaepeBa JO3BOJSE TPOTHO3YBATH  PE3YJIBTAT
MIOTOYHOTO TIPOIECY BHKOPUCTOBYIOUM MAacHB JaHHX IOIEPEIHIX Pe3yJbTaTiB, IO
Ja€ 3MOTYy OIIIHUTH Ta TMIAKOPEryBaTH pe3yJabTaT MalOYTHBOIO TEXHOJOTTYHOTO
MPOILIECY B CTPYKTYP1 CUCTEMU MIATPUMKH TPUUHSTTS PIllICHb.

BuxopucroBytoun 06a3zy naHux poOOTH OpOJWIBHOTO BIUICHHS BIAJOCS
JOCSTTA alpOKCHUMAIII0 TMOKAa3HUKAa SKOCTI TPOIECy Ha OCHOBI MOJIETi JepeBa
perpecii 3 MoXuOKOI0 MporHo3yBaHHs MeHIe §%.
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Training Decisions Support System for Organization
of Eliminating the Consequences of NBC Contamination

The process of forecasting and assessing the consequences of CBRN environmental
pollution requires the wider implementation and effective use of new management information
technologies in each potentially hazardous region. The current level of informatization of military
administrations does not meet their needs for comprehensive analysis and forecasting of sources of
danger, operational planning and coordination of interdepartmental forces and means of CBRN
protection, training and coaching in management decisions in extreme conditions, etc.

[Tporniec poGoTu mocagoBux ocid 3 MPOrHO3yBaHHS Ta OIIHKKM HachinkiB PXb-
3apaXCHHS HABKOJHWIITHBOTO cepefoBuia norpedye (mami PXDB-3apakeHHs) OLIbII
IITUPOKOTO BIPOBAKEHHSA 1 €(PEKTHBHOTO BUKOPUCTAHHS HOBHUX 1H(OpPMAIIHHUX
TEXHOJIOT1H YIPaBIIHHS y KOXKHOMY MOTEHIIHHO Hebe3neyHoMmy perioHi. CydacHui
piBeHb 1HGOpMaTH3aIlii OpraHiB BIMCHKOBOT'O YIPaBIiHHS HE 3aJ0BOJIBHSE IXHIX
noTped MO0 KOMILIEKCHOTO aHaji3y 1 MPOTHO3YBAaHHS CTaHY JKepen HeOe3NeKH,
OTIepaTUBHOTO IJIAHYBAaHHA 1 KOOPIUHAIT MDKBimoMunX cuil 1 3aco6iB PXb 3axucry,
HABYAHHS 1 TPEHIHTY 13 MPUAHATTS YIPABIIHCHKUX PIICHHh B EKCTPEMATbHUX YMOBaX
tomro [1].

Hocnimkenass 1 po3poOku 3 iH(OpMaTU3alii YHOpaBIiHHSA PETIOHATHHOIO
Oe3mekoro ictopuyHo moB’si3aHi 3 LuBineHOWO 006o0ponoto (LO). ¥V 1977-1982 pp.
Oyno ctBopeHo Pecnybnikancbky aBToMatu3oBany cuctemy 1O YPCP, opienTtoBany
Ha 3a7a4l 3aXUCTy HACEJICHHS 1 00’ €KTIB KUTTE3a0E3MEUEHHS B YMOBaX MOXKIIUBHX
HC BilicbkkoBOTO mOXO/KeHHS. PeanizoBaHa B CHCTEMI KOOPJIWHATHO-IIU(GpPOBA
MOJIEeINTb peciryOiku 3a0e3neunsa OUThI onepaTHBHE Ta KOMIUIEKCHE MPOTHO3YBaHHS
HACJINKIB  BIMCHPKOBMX  omepamiii Ta OUIbII  OOIpyHTOBaHE BUPOOJIECHHS
VIPABIIHCHKUX PillleHb Ha 3axucHi 3axoau. Cucrema 3actocoByBanach y IllTabi 11O
U1t iH(OopMaILiitHOT MIATPUMKH KOMaHAHO-IITAOHUX HaBYaHb 1 TPEHYBaHb, a TAKOXK
JUISL TIATOTOBKY MPOTIO3UIIIH MO0 YIOCKOHAICHHS TIPOIIECIB YIPABIIHHSI HAPOHUM
rOCIoAapCTBOM B 0COOIMBHUIM miepiof [2].

Cucrtema mMATPUMKH pilieHb 3 opraxizamii JikBigamii Hachigkis PXb-
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3apa)KeHHS — 1€ CIPSMOBaHa Ha MiABUIIEHHS €(DEKTUBHOCTI 3aX0/1B 13 3a00IraHHs 1
pearyBanHs Ha PXb-3apakeHHs CyKynHICTh MaTeMaTHYHMX MOJEJIEH 1 METO.IB,
iHbopMaIlitHUX 1  MPOrpaMHO-TeXHIYHUX  3aco0iB,  B3aEMOIIOB’S3aHUX 1
B3aEMOJIIFOYHX 13 (PaxiBISIMU-KOPUCTYBaUYaMH TIPU ITiITOTOBIII, TPUHHSTTI 1 KOHTPOJTi
BUKOHAHHS YINPaBIIHCbKUX pilieHb 1moao opraxizauii PXb 3axucty oco0oBoro
CKJIaly, HaceJCHHs B Ypa)XkalounX BIUIMBIB BHYTPIIMIHBOTO 1 30BHIINIHBOTO
MTOXOKCHHSI.

OCHOBHHX ITiJICH, SIKi BKITFOYAIOTh:

® 30BHIIIHI IUIl — MIJBULIEHHS SIKOCTI PIIIEHb WHIOJA0 3amo0iraHHs 1
pearyBaHHsI Ha HaJI3BUYaiiHI CUTYaIIiT;

® BHYTpIIIHI LIl — WIABUIICHHS ONEPAaTUBHOCTI 300py, 0OpoOKU 1
HaJaHHS JaHWX JJI BUPOOJICHHS PIllICHB;

e IHTErpaTWBHI Wi — MABUINCHHS €()EKTUBHOCTI JIOAMHO-MAIIMHHO]
B3a€EMOJIi TpPH MIATOTOBI[, NPUUHATTI 1 KOHTPOJI BUKOHAHHS
YIPaBIiHCHKUX PIllICHb.

JlocBig moka3ye, MO MiABUIICHHS SKOCTI OyIb-SKOTO HAaBYAIBHOTO TPOIIECY
norpedye aKTUBHOI y4acTi y IbOMY TIpoIieci 6e3MmocepeIHb0 THX, XTO HaBYaeThes. Lle
CTUMYJIIO€ iXHI TBOpYl 3AI0HOCTI, MPU3BOAUTH 1O KpaIIOTo 3amaM’ STOBYBaHHS
HAaBUYaJBHOTO MaTepiany, BHUPOOJss€e HEOOXIAHI HABUYKU JUIS TMPAKTHYHOTO
BUKOPUCTaHHS HAOYTHUX 3HAHb. Y IIbOMY BHIAJIKY 1€ 3a0€3MeUy€eThCS B HABUAIBHIN
CHUCTEMI IMATPUMKH PillieHb 3 opranizaiii jJikBigamii PXb-3apaxenss [3].

[lepeBaroro aBTOMATH30BAaHOTO HABUAHHS € TIO€JHAHHS TEOPETUYHHUX 1
NPAKTUYHUX 3aHATh HA OCHOBI KOMIT IOTEPHOTO MOJENIOBaHHS 1 Bi3yauizalii
nporeciB  po3BUTKY PXb-3apakeHHs 1 BUKOHAaHHS 3aXUMCHUX 3axofiB. llpu
MOJICJTFOBaHHI BiIOOPaXalOThCS OCHOBHI 3aKOHOMIPHOCTI TIPOIIECIiB MPOSBY 1
IPOTHUJIIT ypakarOUuM BIUTMBaM, IO JIO3BOJISE HAOyBaTH HEOOXITHI TEOPETUYHI
3HaHHSA. OJHOYACHO 3MIMCHIOETBCS Bi€O IHTEPAKTHMBHA B3a€EMOJI 3 THMH, XTO
HABYA€THCS, SKI MOXYTh BHOHMpATH Ti YM 1HII 3aXHUCHI 3aXOJM 1 MOJIEIIOBATH
pe3yibTaTh iXHBOTO BHUKOHAHHA. Bi3yamizamis 3a3Ha4eHUX MPOIECIB JIO3BOJISIE
dbopMyBaTH MpPaKTUYHI HABUYKH 1 TpOodeciiiHe yMiHHS TPOTUTIATA HECTPHUITIUBOMY
CepeIOBUILLY.

Y  3aranbHOMY  BWIAJKy  BUIUISIOTBCS  HACTyMHI  OCHOBHI  €TamH
aBTOMATU30BAaHOTO MPOIIECY HABYAHHS:

e [IArOTOBKA JI0 JIIOJUHO-MAIINHHOI B3a€MOIIT;

BUOIp CIICHAPIIO 1 pErIaMEeHTy HaBYAIHLHOTO TIPOIIECY;

HaBYaHHS PAIIOHATLHUM JISIM B €KCTPEMAJIbHIX YMOBAX;

aHaJi3 1 OIIHIOBAHHS MPUWHATHX PIllICHB;

YTOYHEHHS 1 JIOMOBHEHHS HABYAJIBHOTO CIICHAPIIO JUISI HACTYITHOTO
UKy HABYAHHSI.

[lepmmit  eram HEOOXITHUM Il  O3HAWOMIICHHS 3  OCOOJMBOCTSIMHU
KOMIT FOTEPHOT MIATPUMKHU MPOIIECIB BUPOOJICHHS PIlIEHb HI0J0 3aXUCTY 0COOOBOTO
ckiany Bin PXb-3zapaxennsa. Ha KOHKpeTHUX NpHUKIagax JAEMOHCTPYIOThCA
MpoLeAypy JIIOJAMHO-MAIIMHHOT B3a€MOJIi MpU pO3B’S3aHHI 3ajay 3 oOpraHizaiii
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mikBiganii PXb-3apakenns. BuBuaioThCcsi 3acTOCOBYBaHI MaTeMaTU4HI MOJENl 1
METOJIH, OTIAHOBYIOTHCS KOMIT FOTEPHO—TEICKOMYHIKAIliHI 3aCO0M 1 TEXHOJIOTIT IS
MOJICIOBaHHSL 1 ymopaBiaiHHS cuiaaMu 1 3acobamu  PXb-3axucty. 3aranbHuit
KOHTHUHTEHT TUX, XTO HABYAETHCSA, MOXKE CTPYKTYpYyBaTHUCS IO TpyHax BiIMOBIIHO 10
iXHIX mpodeCciiHUX IHTEPECIB UM PIBHIO KBaTi(iKallii.

BianoBigHO 10 METH HABYAJIBHOI'O MPOIECY Ha JIPYroMy €Tari BU3HAYAETHCS
HaBYyalbHUI cueHapid nposisy 1 npotunii PXb-zapaxenHto. B skocTi yuboBoro
CLEHapil0 MPUPOJHO BUOpaTH Takui BapiaHT po3BUTKY PXDB o0cTaHOBKH, IO
MONEPEAHRO BIIMPALIbOBYETHCS B EKCIIEPTHO-MOJICTIOI0YOMY PEXKHMI 1 € aKTyaTbHUM
JUISL JTAaHOTO KOHTHHIEHTY KOPHCTYBadiB. 3 ypaxyBaHHSM pIiBHS TiATOTOBKH 1
criemianizamii THX, XTO HaBYAEThCS, BCTAHOBIIOEThCS (POpMa MOJaHHS Ta 3MICTOBHE
HAIMIOBHEHHS MEHIO MOJIOHMX 3alUTIB 1 BIAMOBiJIEH B MpOIECi JIOJUHO-MAIIMHHOT
B3aeMOii. BH3HA4YalOThCS TaKOXK KPUTEpil I OIIHKW pPE3yibTaTiB HaBUYaHHS
(HampuKIa, 3a OMEPAaTUBHICTIO 1 OOIPYHTOBAHICTIO PIllIEHb Y 33JlaHUX HABYAJIbHUX
CUTYaIlisIX).

Ha TpethoMy erami 3iHCHIOETHCS BJIACHE HABYAHHS YH TPCHYBaHHS
palioOHAJIbBHUM JI1sIM 'y KOXXKHOMY 13 TpPhOX OCHOBHHUX mepiofiB po3BUTKy PXb-
3apaxkeHHs. Ha moudatky KOXXHOTO Tepiogy BHUIAEThCA MIHIMAIBHO HEOOXiITHA
iHopMaIlis Ipo MOTOYHY OOCTAHOBKY Jisi BUOOPY THUX UM IHIIMX 3aXOJIB 3 MEPETiKy
aNbTCPHATUBHUX BapiaHTIB, a TAaKOXX BCTAHOBIIFOETHCS MAKCHUMAJILHO MPHUITYCTHMHI
yac uisi BUOOpy. 3a 3amuTaMH TUX, XTO HaBYa€TbCs, 1HGOpPMaIlid NpO MOTOYHY 1
HasiBHI pecypcH 3axUCTy MOK€ YTOUYHIOBAaTHCS 1 JomoBHIoBatHcs. Ha ocHoOBI
oTpuMaHoi 1HQopMalii KOpHUCTyBaul IHILIIOIOTH PO3PaXyHKH 3 MPOTrHO3YyBaHHS
HECIIPUATIUBHUX HACIHIJIKIB 1 IUIaHYBaHHS HeoOXimHMX cuil 1 3aco0iB PXb 3axucry.
IIpu HegOCTaTHOCTI BHYTPIIIHIX PECYPCIB BUPIIIYIOTHCS 3a7adi Mepepo3noiTy
(MaHeBpy) BUIBHUX 30BHIIIHIX, 1H(pOpMAIlil TPO sAKI TAaKOX MOXKE BHIABATHCS 3a
3aMUTaMH. 3alUTH 1 PO3PaXyHKH MOXKYTh IMOBTOPIOBATUCS MPHU HAIXOIHKCHHI JaHUX
PO Pe3yibTaTH PO3BIIKKM OOCTAHOBKH 1 KOHTPOJIO BHKOHAHHS OOpaHMX 3axOJiB.
ITocmimoBHICTh i THUX, XTO HABYAETHCS, KOHTPOJIOETHCS 1 JTOKYMEHTYETHCS IS
HACTYITHOTO aHaJIi3y ¥ OIIHKH.

Ha wderBepromMy ertami, NpUAHATI pINICHHS TOPIBHIOIOTECS 3 JEIKUMU
CTAIOHHUMHU 3a BUOpAaHMM HaBYAJIBHUM CIieHapieM. Pe3ynbratu mMOpiBHSHHA
BH3HAYAIOTh NMPABWIbHI YW HENPABUJIbHI A1i 1 IPOBOJAUTHCS BIAIMOBIIHE O3’ ICHCHHS.
[Tpu HEOOXiTHOCTI 3AIMCHIOETHCSA TTOBEPHEHHS HA MOMEPEIH] eTanu. Y Takuid Crocio
Tii THX, XTO HABYAETHCS, MOXKYTh BIIIIPAI[bOBYBATHUCS IO ABTOMATU3MY.

3 ypaxyBaHHAM Tpo(heCiiHUX IHTEPECiB MPAKTUYHOTO JOCBITY MOCATOBHX OCIO
Ha II'ATOMY 3aKIIOYHOMY €Tari BHPOOJISIOTHCS MPOIMO3UINIT MIOJ0 YTOYHEHHS 1
JIOTIOBHEHHS Y4YOOBOTO CIIEHApiI0, a TaKOX YAOCKOHAJIEHHS CaMOro MPOIECy
HaBuaHHS. Peamizamis mUX TMPOMO3WINIA HA HACTYIMHUX HABYATBHUX IIHKJIAX
3a0e3medye TMepioAWYHE TIABUINCHHS piBHSA KBamidikamii KopuctyBadiB. B
pe3yabTaTi MIABUIIYETHCA TAK0X €(EKTUBHICTH JIOJMHO-MAIIMHHOT B3a€MOJII MpHU
(yHKIIIOHYBaHHI CUCTEMHU B IHILIUX pexumax [4].

Jlo TpeHyBaHHS MalTh 3ajydaTHCsi MOCAJOBI OCOOM OpraHiB BIHCHKOBOIO
YIpaBIIIHHS, KOMaHAHUN CKJIaJ, IPEICTAaBHUKA HaBYAJbHUX 3aKIa1B Ta 1H.

CucremaTnyHe HaBuYaHHsA 3 opraHiamii mikBigamii PXb-3apaxeHHs B
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pe3yNIbTaTl CYTTEBO MIABUIIUTHCSA PIBEHb CUCTEMHOCTI pOOOTH OpraHiB yIpaBIIiHHS,
TOOTO €(EeKTUBHICTh 3aXO[IB LI0J0 3amnodiraHHsa 1 pearyBaHHs Ha PXb-3apakeHHs
PI3HOTO MOXOXKEHHS.
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Analysis of Data in the Development of a Comprehensive Automated Water
Treatment System for Industrial Water Supply to Reduce Resources and
Energy Consumption

The amount of data required for processing in making decisions in production is growing
rapidly every year. One of the methods of data mining is proposed, which can be very useful for the
problem of identifying classes in multidimensional databases. The article describes in detail the
algorithm for making energy-efficient decisions based on the analysis of data from several sources,
both in digital and graphical form.

[Iponiec aBTOMaTH3allli MOXKHA YSIBUTH K JIOKAJIbHY CHUCTEMY YIPaBIIiHHS,
BUKOHaHYy y aIrOpuTMi, JI€ pealli30BaHO KEPyBaHHS MPOTPAMHO-TEXHIYHUM
komiuiekcoM. CywacHe o0O0JaJHaHHS BOJOMIATOTOBKM 3a3BHYail  OCHAIYETHCA
urdpoBUMHU 3aco00aMU KOHTPOJIIO, Bi3yaJbHUMH 3aC00aMH KOHTPOIIO, a TaKOX
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OyOII0I0UYMMHU CBITJIOBUMHM 1 3BYKOBUMU cuUrHanamu. lle, B 3HauHIl Mipi, MOJIETHIye
VIOPABIIHHS OYMCHUM OOJIaJHAHHSAM, 3aM00Iraloud MOMUJIKAM 1 3005IM, 3HUKYIOUH
PU3UKH.

VY 3apyOikHIA MpakTUIll AJisi BUKOHAHHS TaKUMX aBTOMATHU30BaHUX pIlIEHb
BUKOPHUCTOBYETHCS JIOCBIT pOOOTH MACCATKIB irounx cTaHiid. [lomiOHuii migxin
BUMAarae 3HauyHUX 1HBECTHUIIIM B HAYKOBUI aHaJI3 MpU €KCIUTyaTallli OYUMCHUX CTIOPYI.
B Vkpaini KUIbKICTh CIOpYJ, NOOYIOBAaHUX 32 CYYaCHUMH TEXHOJIOTISIMU, 1CTOTHO
MeEHIIE, HK B €Bpori Ta psl IHIINX KpaiH.

ExoHomis B 1mugecnpsMOBaHOMY (iHAHCYBaHHI BHUKJIMKA€ HEOOXIIHICTb
BU3HATH: HaWKpalUM BapiaHTOM, MPHU3HAYEHUM I peallizailii TaKuxX 3aBAaHb, €
MaTEMaTUYHE MOJICTIOBAHHS IPOIIECIB OYMINEHHS. 3aCTOCYBaHHS JTAaHOTO METONIY
NPOEKTYBaHHSA Ha 0a3i MPOrpaMHOr0 KOMIUIEKCY CHUIBHOI pPOOOTH CHCTEMH
aBToMaru3allii Ta 00’€KTIB OYMCHHMX CTaHII TpPHU 31HCHEHHI MPOEKTIB JIO3BOJISIE
IIPOBECTH JICTaIbHY pO3pOOKY CHCTEMH, 3MEHIITYE TEPMiHH ITYCKOHAJIATOJ[KyBAIbHIX
POOIT 1 MIBUIITYE MPANE3]aTHICTh CUCTEMHU.

Ile wnHalOUIBII TPOrpEeCUBHUN, EKOHOMIYHMM 1 eQeKTUBHHI MeToJ, 3a
JIOTIOMOTOI0  SIKOTO  MOJKHA TPOAaHAII3yBaTU MPaIe3JaTHICTh 1 JOCTaTHICTh
NPOIMOHOBAHUX pIillleHb, BU3HAYUTH PO3CTAHOBKY JATYHMKIB 3 BHUKOPHUCTAHHSIM
IMITalIiHOT MOieNi, BUOpaTH ONTUMAJILHUM BapiaHT CXEMHU 1 BCTAHOBUTU aJTOPUTM
yIPaBIIiHHS.

MarteMaTuyHe MOJIETIOBaHHS JOCUTH IIUPOKO 3aCTOCOBYETHCS B OCTaHHI1 POKH.
[3 BUKOpPUCTaHHSIM NPOTPaMHOrO0 KOMIUIEKCY aBTOpa Oylid MpOBeAeHI POOOTH 3
NPOEKTYBaHHA Ta aHamizy ekcruryaramii moHaa 200 cTaHiiii O4YMIEHHS BOJU
npoaykTusHocTi Bif 2 10 100 M%/rox (8ix 6 10 2000 M3/100y BiANOBINHO).

[ToOynoBa Mozeni aHamizy JaHMX Mependadyae CTBOPEHHS JpKepena JaHuX Ta
CTPYKTYpPH IHTEJEKTyaJIbHOTO aHanizy paHux. lle momomoske KopucTyBadam
iH(hOpMAIIIITHOT CUCTEeMH BOJO MiATOTOBKH IMIMPUEMCTBA CKOPHUCTATHUCS €KOHOMIEIO
IIPU PO3MOALII CHEPreTUYHUX Ta BOJHUX PECypcCiB. AHali3 BiIOYBAEThCS 32 PaXyHOK
300py JaHUX 3 YCiX KOMIUIEKCIB BOJIO IMJITOTOBKU Ta CTBOPEHHS CyMapHOTO JHKepelia
iH(pOopMaIIii 3 HACTYITHUM ii IHTEJIEKTyaIbHUM aHaJI130M.

BuxopucranHs TaOIUYHOrO HAKOMWYEHHS JaHUX 3a JomoMoror Microsoft
Excel a6o Google Docs, 3 moganbiinoio ix 00poOKoio Ta Bizyani3aliero B rpadiyHOMY
BUTJISAI 3a jmomomoror Tabiuik Microsoft Excel a6o Google Docs, 103BOIUTH
MPUHHATH MaKCUMaJIbHO ¢()EeKTHUBHI PIIICHHS 11010 MiHIMIi3aIlii BTpaT pecypcis.

Ile#i mMeTOm MOXXIMBO BUKOPHCTOBYBATH IJisi po3poOiieHHs 1HGOpMaIliitHO1
CUCTEMU MIAMPUEMCTBA, IO JO3BOJIUTh ypaxyBaTH MaKCUMaJIbHY €KOHOMIIO BOJIHUX
Ta CHEPreTUYHUX PECYPCIiB B po3pi3i 00’eMy pecypciB abo 9acy iX ONTHMAaIBHOTO
BUKOPHUCTAHHSI.

Hakonnuenuit 10CBi y 3aCTOCYBaHHI JaHWX METOJIIB PO3PaxyHKY CHCTEM 3
BUKOPUCTAaHHSM MaTEeMaTHYHOTO MOJICIIOBAaHHS Ta aHali3 WOro pe3yibTaTiB
J03BOJISIE BU3HAYUTU CKJIaJ 1 Kpalll CXeMU YIpaBJiHHS AJisI TPOLIECIB OYUCTKU Ta
00pOoOKH BOJIH.
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Improvement of Information and Telecommunication Support
of the Automated Control System of the Mini-Greenhouse

The article is devoted to increasing the efficiency of information and telecommunication
support of the automated control system of the mini-greenhouse with service work thanks to the
proposed special hardware and software solutions. Reasonably, the economic effect of the
application of the designed device in the field of consumption is characterized by more economical
use of resources (in particular, the cost of using resources) for growing crops compared to basic
conditions (without regulating resource consumption) and increasing crop yields.

JlocmimpKeHHsT TPUCBSYCHO TABUIICHHIO €(eKTHBHOCTI (YHKI[IOHYBaHHS
iH(OpMAIIIITHO-TEIEKOMYHIKAI[IHHOTO  3a0€3MEUYCHHS] aBTOMATHU30BaHOI CHCTEMH
VIOPABIIHHS MIHITCIUIUICIO 13 CEPBICHAM pPOOOTOM 3aBISKH 3alpPOTIOHOBAHUM
CHEIIAIbHIM alapaTHUM Ta MMPOTPAMHUM PIMICHHSM.

OG’ext  gocmiJKeHHS —  mpouiec  (QYHKIIOHYBaHHS  1H(QOpMaIiiHO-
TEJIEKOMYHIKaIlIMHOTO  3a0€3MeUeHHs] aBTOMATHU30BAaHOI CHCTEMHU  YIPaBJIIHHA
MIHITSIUIHIICIO 13 cepBiCHUM poboToMm [ 1-2].

[Ipeamer nocaimxeHHs — 1HPOpMaIIHHO-TEIEKOMYHIKallIiiHEe 3a0e3MeueHHs
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aBTOMATHU30BAHOI CUCTEMU YMPABIIHHS MIHITEIUTUIICIO 13 CEPBICHUM POOOTOM.

Meta  AOCHIKEHHS —  MiABUIICHHA  €(EKTUBHOCTI  (YHKI[IOHYBaHHS
1H(pOpMaIIITHO-TEIEKOMYHIKAI[IHHOTO  3a0€3MeUYeHHs] aBTOMATHU30BAHOI CHUCTEMHU
YIOPABIIIHHS MIHITEIUIUIIEIO 13 CEPBICHUM pOOOTOM

[IpakTryHa aKkTyalbHICTh POOOTH TMOJSATa€ B TOMY, IO ICHYE KOH(IIIKTHA
CUTyallli MDK CTPIMKHM 3pPOCTaHHSIM KUIBKOCTI 00’€KTIB, SIKI BXOMSTH JO CKIIAIy
00’€ekTIB ymnpaBiiHHSA [HTEpHETY peuel, MO0 OTpUMalyd Ha3By MIHICIIOXHBaIbKi
dbepmMu ab0 MIHITEIUIUI, Ta BIJICYTHICTIO (200 HHU3BKOI €()EKTUBHICTIO POOOTH)
BIIMOBIAHOTO  1H(GOPMALIMHO-TEIEKOMYHIKAI[IHHOTO ~ 3a0€3MeUeHHs]  Mpolecy
(YHKIIOHYBaHHS IIUX CUCTEM.

MiHiTerUHMI — 1€ CHOKUBAallbka MIHIEKOCHCTEMA, sKa TMpU3HAYeHA IS
32JI0BOJICHHS IHIWBIAyaJIbHUX TOTpeO crokuBaua sk (i310JIOTIYHUX, TakK 1
ECTCTHUYHHX.

MiHITeTUIHIT MOXE BUKOHYBATH CBOi (DYHKIIIT JiMIlIe TPU YMOB1 €(pEKTUBHOTO
1H(pOPMAIIIITHO-TEIEKOMYHIKAI[IHHOTO  3a0€3MEUCeHHs] aBTOMATHU30BaHOI CHUCTEMU
YIPaBIIiHHS HEIO 13 BUKOPUCTAHHAM CEpBICHOTO podOoTa.

CepaicHuii poOOT — 1ie anapaTHO-MPOrpaMHui 3aci0, SIKU BUKOHYE:

1) aBTOMaTHM30BaHMI KOHTPOJIb CTAaHY MiHi Tejuili ( OTPUMAHHS MIEPBUHHOT
iH(pOopMaIIil TPo mapaMeTpH MiHI €KOCEPEJIOBHIIa — BOJIOTOCTI IPYHTY;
BOJIOTOCTI Ta TEMIIEpAaTypH TMOBITPs, CICKTPAIBHOIO  CKJIanmy,
IHTEHCUBHOCTI Ta 4acy TPUBAJIOCT1 OCBITJICHHS;

2) aHamiTH4YHy (IHTCJIIEKTyalbHYy) OOpOOKY IIepBMHHOI iH(popMarii Ta
dbopMyBaHHS YIPaBIAIOYUX i Yy BHIJIAAI TOAa4i Ta NPHUIHMHEHHI
NOJIMBY, a00 BMHMKAHHSI Ta BUMUKAHHS BIIMOBIIHOTO BUIIPOMIHIOBAHHS
(oCBITIICHHS).

[HdopmartiiHO-TeIeKOMYHIKaIliiiHE 3a0e3NedYeHHs — 1I¢ almapaTHUA CKjIajd Ta
anropuT™M (DYHKIIIOHYBAHHS CEPBICHOTO poOOTAa.

[TigBUIICHHS e(heKTHBHOCTI IHdopmaliiitHO-TEICKOMYHIKAIIITHOTO
3a0e3reueHHss OyJI0 JOCATHYTO 3aBIsKU TPUUHATAM Yy POOOTI amapaTHUM i
IIPOTrPaMHUM PIllICHHSIM.

AmapaTHa dYacTHHA 3alpOIIOHOBAHOTO y poOOTI cepBicHOro pobora
CKIIQJAEThCS 13:

1) mikpokoHTposepa. MiKpOKOHTpoJIep 30Hpae MOKa3HUKK JaTUYHKIB depes
BIJIMOBIAHI TPOTOKOJIM, aHAJI3ye€ Ta pearye Ha 3MiHM KJIiMaTy 3a
3a3HauCHUM KOPUCTYBadeM CIieHapieM Ta Bimnpasisie 1o Wi-Fi momyiio,
KWW FeHepye 3anuT 10 0a3 JaHUX cepBepa o0 J0AaTH HOBI AaHI.

2) CUCTeMH JaT4uKiB MepBUHHOI iH(opMmairii. J[aTyuKy BOJIOTOCTI TOBITPS,
Jatunky Bojorocti 3emii, JlaTumk Tucky, JlaTuuky TemmepaTypu,
Hatauky Byriekucioro razy, Jlatumky cBiTia ynabTpadioneToBOro
CHEKTPY.

3) momynst WiFi.

[TinBuieHHs: ePEeKTUBHOCTI OYJIO JOCATHYTO 3aBISKH CIIEIIaIbHO MiT1I0paHuM
anapaTHUM 3acobam.

1. Mikpokountpoisiep STM32 na 6a3i Cortex-M4 mMae HE0OXiHI AJisI CEHCOPIB
iTepdeiicu — 12C, UART, SPI. [{nsg po3poOHUKIB 111 MIKPOKOHTPOJEPHU MPUBAOIUBI

132



Cy4yaCHOI0 CHCTEMOI0 Jebary 3aJaHoi Mporpamu, A0 TOTO K MOXKIIUBICTIO
BIJICTIIKOBYBaHHSI CLIEHAPIIO y PEXHUMI peanbHOro 4acy. JlaHuii KoHTposiep Mmae
BEJIMKUM 3amac nam’sTl, pi3HOMaHITHUH Nepenik iHTepdeiciB Ta TaiiMepiB.

2. ESP8266 — MikpokoHTpoJiep Ha 6a3i 3akpuroro ajapa TensilicaXtensa L106
kommanii EspressifSystems, mio Bigpi3Hserbcss HasBHICTIO WiFi nepudepii.
besnposinna nepudepis mae ceprudikaniro Wi-Fi Alliance 3 miaTpuMKOI0 CTaHIAPTY
802.11 b/g/n.

3. Jiga BUMIDIOBaHHS TeMIIepaTypd, BOJIOTOCTI Ta THUCKY MOBITpA
BUKOpucTOBY€eThesl natuynk BME2803 [12C inTepdeiicom y cTaHAapTHOMY pexuMI
po6otu 100kI 1.

4. JlaTyuk BOJIOTOCTI TOBITPsI BUMIpPIOE BOJOTICTh moBITPsS Bix 0 mo 100
BIJICOTKIB 3 HOXUOKOI0 +3%

5. JlaTuuk THCKY 3/1aT€H BUMIPIOBATH MOKa3HUKHU Yy jaianasoHi Big 300 o 1100
rlla, mo npopiBHtoe Bim +9000mo -500 wmetpiB Hag piBHeM wMops. [loxuOka
abcorroTHOTO BUMIiptoBaHHs qopiBHIOE 1 rlla, a BimHocHOorO 0.12 rlla.

6. JlaTuuk Temmnepatypu BUMIPIOE TeMIepaTypy HOBITps y aiana3oHi Bij -40
no 85 rpanyciB Lenscis 3 moxuOkoro Big 0.5 mo 1 rpamycy. He mae nob6poi
BOJIOTOCTIMKOCTi, TOMY TIOTPEOY€E TOTIOBHEHOTO 3aXUCTY.

7. IndpauepBoHMii ceHCOp Byriekucioro razy BukopuctoBye NDIR
(nondispersive infrared) HeaucnepcHuid 1HPpPayYEePBOHUM JATUHK, 11O JIE€TEKTYE BMICT
CO2 y mnoBiTpi, a BOYIOBaHUN NATUMK TEMIIEpaTypH HO3BOJISIE POOUTH TEIIOBY
KoMITeHcallito. Po3ninpHa 31aTHICTE 103BOJIsie BUMiptoBatd BMicT CO2 y nmiama3oHi
Bim 0% o 0,5%, ane ceHncop moTpedye OMM3BKO TPhOX XBWIMH JUIsl BUXOAY Ha
pobounii pexum. Jnsa migkmoueHHs Monyib Mae UART inTepdeticy ado LM
(HMPOKO-IMITyJIbCHA MOYJISIIIS) BUX1JL.

8. JlaTuMk BOJIOTOCTI 3eMJIi SBJISIE COOOK €EMHICHHUH CEHCOpP BOJIOTOCTI,
IepeBaro SIKOro € KoposiiiHa cTiiikicTe. Haltyactime momiOHI ceHCOpH MaroTh
OTOJICHI METaJIeBl KOHTAKTH, 32 JIOMIOMOTO0 SIKMX BUMIPIOIOTH OITIp OJWH MK OJHUM,
nojnatroun Hamnpyru. llpw mojgadi Hampyrd Ta 3a YMOBH BOJIOTOTO CEpEIOBHINA
BIJITBOPIOETHCS €ICKTPOITI3, IKUH MTOTaHO IMO3HAYAETHCS HA CTaH1 CJICKTPOIIB.

9. JaTumk cBiTia ynbTpadioneToOBOrO CIEKTPY MA€ YyTIUBICTH J0 CIEKTPY B
marma3oHi Big 290 no 390 aMm. Mae xuBienssa 3,3 B ta ananoroBuil Buxixa Bix 1 110
3 B, mo npssmonponopiiitno gopiBaIoe Bix 0 1o 102450 Jlk.

[TigpumieHHssT e€(PEKTUBHOCTI TaKOXX OYJIO JOCATHYTO 3aBISKH CIICIIAIIBHO
miA10paHuM MPOTPAMHUM 3ac00aM:

3anporionoBano BukopuctoByBath MQTT (Message Queue Telemetry
Transport) — crpolieHnii MepeKeBHd MPOTOKOJ, sIKUK mpartoe moBepx TCP/IP.
BuxopucroByeThcs uisi 0OMiHY MOBITOMJICHHSIMH MDK MPWJIaJaMH 33 TPUHIIATIOM
BH/JIaBELIb-ITIAMUCHUK (pub-sub).

KoHTponep MiHITEIIUIl BiAMPAaBIIsA€ MOTOYHI MOKA3HUKUA KOXKHI 5 XBHIIMH Ta
MOCTIMHO CiIyXa€ KOMaHIW Bi KiieHTa. KieHTH minkioyaroThes A0 cepBepa 1
Bi/Ipa3y Mmiciis MiAKIIOUEHHS KOXKEH 3 HUX 3/A1MCHIOE MIAMKUCKY Ha 3alllKaBjieHl HoMy
Toniku. Bece crniikyBaHHS MIX KJIIEHTaMU TPOXOAUTH TPAH3UTOM YEpPE3 CEpBEP, KUl
MepeHaIpaBiig€e IaHl IHIIUM KJIIEHTaM 3 ypaxyBaHHSM iX mianucok. s podotu yciei
Mosquitto cucremu notpiOeH Opokep — cepBep, sikuil Oyae oOpoOJISITH 3alUTU Bij
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KIIIE€HTIB (MiHITeIUIMIb). BomHouac 1eil cepBep Takoxk Oyle BUCTyHaTH KIIEHTOM,
AKUU 3YUTY€ MOKAa3HUKU MPUCTPOIB Ta BIMPABIs€ KOMaHIU Bi 4aT-00TYy.

Po3pobOneHo  anropuTM  CHCTEMH 32  SIKHM  HAIUCAaHO  IPOIIUBKY
MIKPOKOHTPOJIEPY Ta 3allyCTUMO MOHITOPUHI IMOKa3HHUKIB HasgBHUX AATYMKIB Ha 48
roJuH. 3a pe3yJbTaTOM IPOBEICHHS HAaTYpHOTO MOJENIOBAaHHS OyJIO MIATBEPAKEHO
KOPEKTHY Tpale3IaTHICTh MPUCTPOI B YMOBaX, NPHOIMKCHHX 0 peaTbHHUX
eKCIUTyaTaliifHuX.

Harypui BunpoOyBanHs. [l mpoBeJaeHHS BUIPOOYBaHb CHUCTEMH Ta
MITBEP/KEHHS TlapaMeTpiB poOOTH B peajbHUX yMOBaX OyJ0 CTBOPEHO HATYpHY
MoOJieJIb Ha OCHOBI MikpokoHTponepy STM32F303. Jlns renepariii HajgamTyBaHb
nepudepii koHTposaepy BukopuctaeMo STM32CubelDE 3 BMOHTOBaHOIO YTHIIITOIO
CubeMX, mo 103BOJIsIE HAJAIITYBAaTH MOYATKOBI MapamMeTpu poOOTH CUCTEMH s
KO)KHO1 BUKOPHUCTaHO1 nepudepii.

3 METOI0 CTBOPCHHS ONTHMAJIbHOI 32 €KOHOMIYHUMHU IOKAa3HUKAMHU MOJCII
OyJie BUKOPUCTAHO TPHU HANIPSIMKH ONTHUMI3aIlli EKOHOMIYHUX MMOKa3HUKIB:

1) onrTuMmalbHE 3MEHIIEHHS COOIBAPTOCTI pO3POOKH MPUCTPOIO;

2) 3MEHIICHHS BUKOPUCTAHUX PECYPCIB MPH BUPOIIYBAHHI POCIIHH;

3) 30uIbIIEHHS MOTEHI[IHHOT BAPTOCTI BUXIAHOTO MPOAYKTY BUPOIIYBaHHSI.

Po3paxyHok exoHomiuHOro e(dexTy B cdepi BUPOOHHUIITBA Ta CIOKHWBAHHS
0a3yeThCs Ha TOMY, IO BapTICTh MPOAYKINi 3aJ€KUTh BiJ 6aratbox acrekTiB, sKi
YMOBHO JUISITH Ha JIB1 KaTEropii:

1) BHYTPIIIHBOBUPOOHUYI — TI UYHWHHHKH, SIKI MOXIJIMBO BHUIPABUTH Y
mpolieci ympaBiaiHHA, TOOTO MOJEpHI3alisi BHPOOHUYOTO TMPOIIECY,
MOJTIMIIICHHST OpraHi3allii mpari, MOTHBAIlii CIIIBPOOITHUKIB 1 T. 1.

2) 1O03aBUPOOHMYI — Ti aCHEeKTH, SKI HE MiJHar0ThCs MPSMOMY BILIHBY,
TOOTO I[IHM Ha Marepiaau, Tapupu Ha BOAY Ta CICKTPHUKY, IOJATKH,
IPUPOIHI YMOBH 1 T. 1.

Haxmanni BuTpat 3a JaHUM cTapTamoM CKiaaayTh 376246,64 rpH. 3
ypaxyBaHHSIM CEPEAHBOTATY3€BOTO PIBHA PEHTA0CIBHOCTI, IO JUIS MiANPHEMCTB
HayKoBO-TexHIYHOIT chepu y 2019 p. cknaB 15,3% [3], miHa MPOEKTOBAHOT CUCTEMH
ckinage: 1180,55 rpu. IloBHa coOGiBapTICTh MPOEKTOBAHOI CHUCTEMH YIPABIIHHSA
cknagae: 1023,90 rpH.

ExoHoMiuHMIi €(deKT BiJl 3aCTOCYBaHHS IPOEKTOBAHOTO IPHUCTPOIO Y cdepi
CIIO)KMBAHHS ~ XapaKTePU3YEThCA OUIBIT €KOHOMHHUM BHTpPadaHHSIM pPECypCiB
(30Kpema, BUTpaTaMH Ha OIUIaTy BUKOPUCTAHUX PECYpPCiB) HA BUPOIIYyBaHHS
arpoKyJIbTYp TIOPIBHSHO 13 0a3oBuMHM yMmoBamu (0€3 peryatoBaHHS BHTpPAaYaHHS
pPECYpCiB), a TAKOXK 3POCTAHHSAM BPOKAIHOCTI KyJIBTYD.

BucHoBku.

1. [TinBumeHo e(hEeKTUBHICTh b yHKITIOHYBaHHS iHpOopMaIIiitHO-
TEJICKOMYHIKAIIHHOTO  3a0€3MeYeHHs] aBTOMATH30BAaHOT CHUCTEMH  YIPaBJIIHHS
MIHITEIUIMIICI0 13 CEpBICHUM POOOTOM 3aBISIKM 3alpONOHOBAHUM Y pPOOOTI
CreliaJIbHUM anapaTHUM Ta MPOTPAMHUM PIIICHHSIM.

2. EKOHOMIYHI pOo3paxyHKH Ha piBHI OI13HEC-yIpaBIiHHA MPOEKTOM IOKA3aju,
110 BapTICTh OHIET 1H(POpMaIIHHO-Kepyro4oi cucteMu ckiagatume 1180.55 rpH 3
I[IIB. Ilpu po3paxyHKy €KOHOMIYHOI YAaCTHMHH TMPOEKTY OyJ0 3’sICOBAHO, IO
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€KOHOMIYHO BHTIJHUM JaHUM cTaprtan Oyjne 3a yMOBM BHUpOOHMITBa Oinblie 2,4
naptii (mo 1000 oguHUIE KOXKHA).

3. HatypHe mMozentoBaHHs MiITBEPAUIIO, O allapaTHUN CKJaJ iHpOopMaIiiHo-
TEJIEKOMYHIKAllIMHOrO 3a0€3MeUYeHHs CHCTEMM YINpPaBIIHHSA MIHITEIUTMLECIO 13
cepBiCHUM poOOTOM y ckiaal MikpokoHTposiaepiB STM32F303 ta ESP8266, natuuky
TeMIepaTypu HoBiTpsi, Bojorocti Ta Tucky BME280, eMHICHOTO JaTYMKYy BOJIOTOCTI
IPYHTY, Hatuuky yhbTpadioseroBoro cpimia ML8511 Ta matumka CO, MH-Z19
3a0e3neuye CTike, HajliiHE Ta pecypco3depiraioue (QYHKI[IOHYBAHHS CUCTEMHU Y
L1JIOMY.
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An Approach to Solving the Problem Energy Efficiency in WSN

The report shows that the problem of energy efficiency and productivity of WSN can be
solved through rational routing. It is shown that with coordinated routing, the data will be
disseminated only after the initial processing of information, measures to prevent its duplication,
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time stamp. It is taken into account that routing protocols are related to the architectural model of
the network.

CeHcopu — 11 TIPUCTPOi 3 aKyMYJISITOPOM, IO MAIOTh >KOPCTKE OOMEKECHHS
pecypciB, 0COOJIIMBO 3 TOUKHU 30py €Heprii. BucHa)kxeHHsI 0THOTO KOMIIOHEHTAa MOXKE
MOCTaBUTH TMiJ 3arpo3dy poOoty Bciei Mepexi. Tomy icHye moTpeba y po3poOii
eHeproe(eKTUBHUX PIIIEHB AJig 30UIbLIEHHS TPUBAIOCTI POOOTH MEPEKI.

[IpononyeTbest miAXig A0 PO3B’sA3aHHS NPOOJEHMH 30€pe’KeHHs €Heprii B
0€3MpPOBOJIOBUX CEHCOPHHX MEpEekax, 00 yac poOOTH IIMX MEpexx MoxHa Oyio
30uTbIIKTH [1-5].

besnpoBogoBa cencopna wmepexxa (WSN)— 1e po3mofil aBTOHOMHUX
JATYMKIB, SIKI CIUIBHO KOHTPOJIIOIOTH (DI3MYHI YU EKOJIOT14HI YMOBH, TakKi SIK
TeMmrepaTtypa, BiOpallis, THUCK, 3BYK Tomo. WSN BHKOpHUCTOBYIOThCS B 0OaraThox
001acTAX, BKIIOYAIOYN JOMAIIHIO aBTOMATH3AaIlif0, MOHITOPHHT CTaHy 3JI0pOB’S UM
OXOPOHY 37I0POB’sI, KOHTPOJIIO Ta MOHITOPHHTY MMPOMHCIOBHUX MPOIIECIB TOIIO.

[Iponiec BusiBneHHss By3niB B WSN 37e0UIbIIOTO 3aJICKUTH BiJl (PI3HYHOTO
pIBHA JaTuvKa. YMOBH Ta PIllIEHHS MPOOJIeMH BUSBICHHsS OaraTo B 4oMy 0a3yroThCs
Ha armapaTHOMY, a He MporpaMHOMY 3abe3neueHHi. [1icis BUSBIICHHS, By30JI TIOBUHEH
3HAWTH KOMY 1 K mepemaBaTh oTpuMani naHi. [licnst 1poro 4epra mepexoauTh 0
nporiecy nepeaadi ganux. Lleit nmpoiiec He BUMarae BEJIMKUX 3YCHIIb BiJl CCHCOPHOTO
By3Jla Yepe3 HEBEIIMKUM PO3MIpP MOTPIOHUX JAaHUX.

Huspkuii piBeHb CHOXHMBaHHS €HEPrii € KpUTUYHUM 3aBaaHHsIM WSN,
0COOJIMBO B CEHCOPHHUX Mepexkax, IO CKIAJaroThCs 3 BY3JiB, HEBEIUKOIO Barow Ta
OOMEKEHUM IKUBJICHHSIM aKymyjsiTopa. HalOuIbl KpUTHYHUM MpOLIECOM B
CEHCOPHUX Mepexax € MapuipyTusaiis. TakuM YMHOM, MOTPIOHO MaTh MeEXaHi3M
MapuIpyTH3aii AJis 3MEHIICHHS €HEeprii CIOXUBaHHSA B CEHCOPHHUX BY3Jlax Ta JJIs
30UTBIICHHS TEPMIHY CIyXOM Mepexi. UuMm ImBuaIIe Hae mporec MapluipyTusarlii,
TUM JOBIIMI TEPMiH CIy>KOHW By3Jia JaTYWKa 1 MEHIIE CHOXUBaHHA eHeprii. OTxe,
PO3BUTOK €(DEKTUBHOT MapIIpyTH3AIlii € BUPIIIATbHUM 3aBAaHHsIM ¥ WSN.

3 omgHOro OOKY, HU3bKE CIOKMBAHHS €HEPTii € BAXKIMBUM OOMEXKEHHSM B
MepeXXax JIaTYMKIB, SIKI CKJIQJAalOTBhCs 3  JIETKMX BY3JIIB 3  OOMEXKEHOIO
aKyMYJISITOPHOIO MOTYXHIicTIO. OTke, 30€peKCHHS €Heprii crae KPUTHYHUM
3aBJaHHAM y TaKUX Mepekax. 3 1Hmoro OOKy, MapHipyTH3allii, € KPUTUYHUM
IPOLECOM B CEHCOPHUX MEpEeXax uepe3 CIOXKHUBAHHAM €Heprii, 3aTpUMKOIO B
KIHIICBOMY pe3yJbTaTl Ta BEIMKUMHU HAKJIQJHUMH BUTpaTamMu. TakuM 4WHOM, IS
CKOpPOYECHHSI 3aTPUMKH TOTPIOHO MATH XOPOIIMH MEXaHi3M MapHIpyTH3amii s
30UTBIIICHHST TEPMIHY CITY>KOM Mepexi. Takox cam dYac iHimiamizarii MapimpyTiB Mae
OyTH ONTHMI30BaHWUN 3 EHEPreTHYHHX MipKyBaHb. KpiM Toro, piBHOMIipHa
30a71aHCOBAHICTh PECYPCIB 3amobirae yTBOPEHHIO BY3bKHMX MICIlh, 1 II€ III€ OJIHA
CKJIaJIHa MpooJiema.

Jnst  BupimieHHS  mpoOiemMu  eHeproeeKTUBHOCTI  Ta  IIIBHIINCHHS
npoayktTuBHocTi WSN  3aBasiku  palliOHallbHIM — MapuipyTu3aiii Moxe OyTH
BUKOPHUCTAHO OJHOYACHO JeKuTbKa HuisixiB. [Ipm y3romxeHid mapmipyTtusamii aaHi
Oy1yTh NOIIMPIOBATHUCH JIMIIE MICIS TOro sk OyJe BUKOHaHAa 0OpoOka iHdopmarii,
3anoOiranHs ii ayOdroBaHHSA, BigMITKa 4acy Ta 1H. [IpoTokonu wmapumpyrtuzaiii
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MOB’5I3aH1 3 apXITEKTYPHOIO MOJEJUII0 1 CHJIBHO 3ajieXaTh BIJ MOJENl peani3arii.
Hanpuknaa npoTokosl sSIKMl BUKOPUCTOBYETHCA JIJIi BCTAHOBJIEHHS CTaOUIBHOCTI
MapuIpyTy 1 MiHIM13aIlii CIOKUBAHHS €HEPT1i, CYTTEBO BIUIMBA€E HA MOJIEb Niepeaayi
nanux [6-13] (puc. 1).

Mo crocyethes Mapmpytuzanii 'y WSN, crnokuBaHHS e€HeEprii He e€auHa
npobnema Ha po3rinl. Taki mapaMerpH, sIK HaAIMHICTh, 3aTPUMKa, MPOIYCKHA
3/1aTHICTh 200 1HII MOKa3HUKKU QOS, BaxKIMBI Mpu BUOOpi MapupyTtuzamii. Ll 3axonu
0e3mocepe/IHbO TOB’A3aHl 3 YHUKHEHHSM BY3bKHX MiCLb a00 30aj1aHCyBaHHSIM
HABAaHTAXXEHHS 1 CIIO’KUBAHHS AJi 30UIbIIEHHS! TPOIYKTUBHOCTI Ta TEPMIHY CIYXKOU
BY3JiB Ta MEpEkXi. YHHUKHEHHS BY3bKHUX MICIb 3aJ€KHUTh BiJl TPAHCHOPTHOIO
HaBaHTaXXEHHs, Ha KE, B CBOIO Uepry, BIUIUBAE Horo OanancyBaHHs. HenmpaBuinbHui
OajlaHc Tpu3BeNE 10 HECTaOUIbHUX MAapHIpyTiB, IO JOAAcCTb E€HEpPreTHuYHe
HABAHTAXXEHHS Ha JIATYMKU BY3JIB 1 MOTEHI[IHO MOTIPIIUTH CTaH Mepexi. [HiuMm
HACJ1IKOM HETPaBUJIBHOTIO OalaHCYBaHHS HABAaHTAXKEHHS € MEPEropoIKEHHS MEpex1
Ha JeKUIbKa cerMeHTiB. Yepe3 11i eHepreTudHl OOMEXEHHS, MPOTOKOJ AWHAMIYHOI
maprpytuzaiiii mkepen (DSR) Oinbine migxoauTh 3 TOUYKH 30py MEHINOT MIILHOCTI
CTOKMBaHHS CHEPTii (IUB. puc. 2).

Noutng

Mobaity
&
Tapology
Power v change

Life-Time

Arplicabion L=
Characiaristic Hetlerogenesty

Zecurnty

Puc. 1. Cxnan mapameTpiB, 110 BIUTMBAIOTh HA MAPUIPYTU3AIIIIO

Destination

N1-N2-NT %
/

NI-N3-Na-N7

/ N1-NI-N4-N6
/
/

™ 2

Puc. 2. Monenbuuii ipukian 3actocyBanast DSR

BucnoBok: [l 30UIbIIEHHS TEPMIHY CIIY>KOU MEpeki MOTPIOHO CUHTE3yBaTU
137



(oOpatu cepell iICHYIOYMX)ONTUMAIbHUN (OAM3bKUM 7O ONTHUMAJIbHOIO) alTOPUTM
(mpoTokon) mapuipytu3zauii. [Ipu npomy, cam yac iHimianizanii MappyTiB Mae OyTu
ONTHUMI30BaHUH 3 EHEPreTUUHUX MIPKYBaHb.

PiBHOMIpHa 30a71aHCOBAHICTh PECypCiB 3aM00irae YyTBOPEHHIO BY3bKUX MiCIb
Ta PpO3IIAPYBAaHHIO MeEpeXi Ha JeKuUlbka cerMeHTiB. I[IpoTokon auHaAMI4HOT
MappyTu3zauii ;xepen (DSR) € enepreTnyHo HAMBUTTHILIKM.
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Evaluation of Routing Algorithms Efficiency in Mobile Sensor Networks

The report shows that in high-density networks, the FSR and DSFSR routing protocols show
similar values of the quality evaluation criteria, and in networks with a lower density, we can
observe the best values of the quality criteria for the DSFSR protocol. It is also shown that the
DSFSR protocol is more efficient when the frequency of useful data is reduced

Mo06inbH1  0€3mpOBOJOBI  CEHCOpPHI MeEpeki MalTh HACTYNMHI TepeBaru
MOPIBHSTHO 13 CTAI[IOHAPHUMHU OE3MPOBOIOBUMH CCHCOPHUMH MEPEIKAMM:

1) MOXJIMBICTh PO3TAllyBaHHS B Ba)KKOJOCTYITHUX MICISX Ta MICIIEBOCTI,
7€ CKJIaJHO, 3 TOYKH 30py PEecypciB 1 KOIITIB, peali3yBaTH 3BHYAMHI
IIPOBOJIOB1 TEXHOJIOT11;

2) oIlepaTHBHICTH 1 3pYUHICTh PO3rOPTAHHS 1 0OCIIyTOBYBaHHS CHCTEMU;

3) HadifHICTh MEPEKi — BIZIMOBA OJHOTO €JIEMEHTA HE BIUIMBA€E Ha POOOTY
Mepexi, 1aHi OyyTh MepeiaHi uepes3 HIIHN eJIeMEHT MEPEKH;

4) BHCOKHUI piBEeHb MPOHUKHEHHS uepe3 (i3MUHI MEPEIIKOAH 1 CTIHKICTD 0
Tii eJIEKTpOMAarHiTHUX 3aBa/l.

VY 3aragbHOMY BHUIIQJIKy MOOUIBHHM CEHCOp CKIQJA€ThCs 3 JEKUIBKOX
migcucteMm:  (MOHITOPUHTY, CIOPUMHATTA, OOpOOKM  JaHMX, 3a0e3nedeHHs
MOOUTBHOCTI), @ TAKOK KOMYHIKAI[IITHOT CHCTeMH Ta JKepena xuBiaeHHd. [lincucrema
MOHITOPUHTY Ja€ 3MOTY CEHCOpY 30MpaTd MOTPiOHI BIIOMOCTI 3 HABKOJUITHBOTO
CepeOBHINA: TEMIIEpaTypy, BiOpalliro Ta inmi. [lizcuctemMa oO6poOKH JaHUX BKIIIOYAE
nam’sTb Ta OOYMCIIOBAIbHUN TPOIIECOp, SKI HEOOXIAHI I aHalli3y OTPUMAaHOi
iHbopmartii. J[>kepenoM KUBICHHS MOXKe OyTH aKyMyJsiTop abo coHsuHa OaTapes.

Ominka e¢eKTUBHOCTI aJTOPUTMIB  MapmipyTH3alii BHUKOHyBajIach 13
BUKOPHUCTaHHSAM IMITaI[ifHOT MOJIeNTi 32 HACTYITHUMH KpuTepismu [ 1-5]:

1) cepenHiii yac JOCTaBKH;

2) MaKkCHMAaJbHHIA 9acy JOCTaBKH,

3) MakcHMaJbHHIA BiJICOTOK BTpaT.

AnroputMu  MapmipyTH3amii  3amaBanuch mpoTokomomM FSR  ta  jioro
Moaudikaiiero — npotokosom DSFSR.

[IpoananizoBaHO BIUIMB MapameTpiB Mepekl Ha 0OpaHi KpuTepli IJs PI3HUX
nmpoTokoJiB (auB. puc. 1 a, 6, B; 2 a, 0, B; 3 a, 0, B).
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Puc. 3. 3anexHicTh cepeHBOTO Yacy J0CTaBKH (a), MAKCUMAaJIbLHOTO Yacy JIOCTABKU
(0), MaKkCHMMaJIbHOTO BiJICOTKY BTpaT (B) BiJl pO3MIpY MAKETIB 3 KOPUCHUMU JaHUMHU

BucnoBok g0 puc.l: y Mepexax 3 BEIHUKOK HIUIBHICTIO MPOTOKOIU
MapIIpyTH3aIlii Moka3yrTh OJIM3bK1 3HAYCHHS KPUTEPIiB OLIIHKU SIKOCTI, a Y Mepekax
3 MEHIIUM 3HAYEHHSIM IIIJILHOCTI MOXXEMO CIIOCTEpIraTH Kpalllli 3HAaYeHHS KPUTEPiiB
akocTi 'y MoaudikoBaHoi Bepcii mpotokony FSR; mporoxon DSFSR no3zBomsie
OTpUMATH 3HAYEHHS AKOCTI oOciyroByBaHHS a0 48% kpaimie Uisi KpUTEPiro
MaKCUMaJILHOTO CEPEAHBOTO Yacy JOCTaBKH, 10 31% mJisi KpUTEPir0 MAaKCUMaITbLHOTO
BIJICOTKA BTpAT.

BucHoBok 10 puc. 2: npu 30UIBIICHHI YaCTOTH TOSBH JIaHUX 30UIBITYETHCS
yac JOCTaBKM TAKETIB Yepe3 KaHaJbHUM piBEHB Iepenadi, 60 cepeqoBulle OLIbIITNI
yac 3aifHATEe, a TAKOX 3pOCTAa€ WMOBIPHICTH KoMi3ii. OHAK MPH 3MEHIIEHI YacTOTH
MOSIBU KOPUCHUX JaHUX crocrepiraemo, mo mpoTtokon DSFSR B psal Bumankis
JEMOHCTPYE Kpairy e(peKTUBHICTD, TaK K IMIBUIIIC pearye Ha 3MiHy CTaHy KaHaJiB.

BucHoBOK 10 puc. 3. y BHUNAJAKaX 3 MEHIIMMHU PO3MIpaMH TAaKETIB JaHUX
mporokon DSFSR  3aGesmeuye kpamy SKIiCThb OOCIyroByBaHHS, TakK SIK
MOAM(IKOBaHUM CMOCI0O JOCTaBKM MapHIpyTHOI iH(oOpMAaIii [T03BOJIsSE€ OUIBII
e(eKTHBHO BUKOPUCTOBYBAaTH KaHamu mepenadi. [Ipore MoxiamBi curyarii, Koiu
TAaKAW aJITOPUTM TIOKAa3ye MEHITy e()EeKTUBHICTh, OCKUIBKH 30UTBIIyE HaKIaIHI
BUTpATH.
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CTPYKTYPA METOJUYECKOM KOMIETEHIIUA
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The Structure of the Methodical Competence of Teachers of IT Disciplines

Ensuring the quality of teaching is directly related to the quality of teaching, and the quality
of teaching, in turn, to the continuous development of professional competence in general,
methodical / didactic competence in particular (as a component of professional competence).
Therefore, the quality of the formation and development of digital literacy of the population directly
depends on the quality of teaching, therefore, on the formation of the methodical competence of
teachers of IT disciplines. Within the framework of this article, the structure of the methodical
competence of teachers of IT disciplines is considered.

Ha coBpemeHHOM 3Tare 4YemoBEYECKOrO Pa3BUTHS — CO BCTYIUIEHHEM B
MH(QOPMALIMOHHYIO 3Py — OJUH W3 TJaBHBIX KOMIIETEHLIMM 4YelOBEeKa SBISETCS
uudpossle HaBbiku. B mpunstoii B Pecnybnmuke Kaszaxcran rocynapcTBEHHOM
nporpamme «l{udpoBoit Kazaxcran» B pasnene «Pa3Butrue 4YenoBe4eCKOro
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KanuTanay axkTyaJdu3upyeTrcs HEOoOXOAMMOCTh MEpexojla K <«IKOHOMHUKE 3HAHUII»
yepe3 pa3BUTHE U(PPOBOM IPaMOTHOCTH HaceneHus [1].

[MudpoBas rpaMOTHOCTH HaceleHHs B 1IeJOM U UUQPPOBBIE HABHIKM B
YaCTHOCTH, KaK MpaBuio, GOPMUPYIOTCS B TE€UECHUE BCEH JKU3HU: MOCPEICTBOM KaK U
(dopManbHOro, Tak U HepopManbHOrO U UHPOpPMaIbLHOro 0oOpazoBaHus. Ilpu 3ToM, B
ycnemHoM (GOopMUpPOBaHMM W Pa3BUTUM IU(PPOBBIX HABBIKOB BakHa POJIb
npenoaasarens (B popManbHOM U HeOpMaTLHOM 00pa30BaHUN).

Ilo muenuto Millicent Ngema, Mapheleba Lekhetho [2] neaddexTuBHOCTH
o0pa30oBaHus YacTO CBSI3aHA C IUIOXMM KadyeCTBOM IIpernojaBaresiei, 0COOEHHO B
MaTeMaTHKe M €CTECTBEHHBIX Haykax. Ho jgaHHOE MOj0KeHHEe aBTOPhI B OCHOBHOM
CBSI3BIBAIOT C HU3KUM YPOBHEM 3HAHUS COJEp)KaHUsS MpeaMeTa, TeM HE MEHEe €ro
MO>KHO OTHECTH B II€JIOM C HEJOCTATOYHBIM YPOBHEM JUAAKTUYECKON KOMIETEHIINH,
YTO SIBJISIETCS YACThIO TPOQPECCUOHATBHON KOMIIETEHTHOCTH.

Sevda Kii¢iik, Burak Sisman [3] cnpaBemauBo moJjiararoT, 4TO HHTETPALIUs
OpPEAMETHBIX M TIEJarorTMYeCKUX 3HAHWUW TMPUBEAYT K YIYUIICHUIO TPAKTUKU
IpernoiaBaHus, Pa3BUTHIO BHYTPEHHEW MOTHBAIIMU TpETojiaBaTeyield K yJIYy4IICHUIO
CBOEH MPAKTUKH.

A. Tl Ucaes, JI. B. BanyeBa, E. B. MapteiHoBa u apyrue [4] paszpabotanu
KOMITIETCHTHOCTHYIO MOJIeIb TIPENojJaBaTelis YHUBEPCUTETA W METOJIUK OIICHKU
KOHKPETHBIX KOMIIETCHITUN, COCTABJISIOMINX OCHOBY MPOILEAYPhl UX CEPTH(PHUKAIIUU
HAa OCHOBE HCCIEAOBaHMM Y4YeOHOro IIpollecca IO WHXEHEPHBIM IpOodUIIsM
NoJAroToBKM. B KauecTBe OCHOBBI MOJENHM MpodeccHoHamu3Ma IMpernoiaBaTess
aBTOPaMHU MCIIOIB30BaJaCh MAaTPUIIEH, IPEICTABIISAIONIAsA COO0M CTPYKTYpUPOBAHHYIO
COBOKYIMHOCTh  MPO(ECCHOHANIBHBIX  HAYYHO-TIEJArOTMYECKUX  KOMIIETECHIIUA
npernojaBateis By3a, KOTopas IO CYIIECTBY MpeAcTaBisieT co0Ooil  oOpa3
xenarenpHoro npodeccuonanusma IIIIC, npubnmkeHne K KOTOPOMY MOBBIIIAET
3 PeKTUBHOCTH 00pa30BaTEIBLHOTO MPOIECCA YHUBEPCHUTETA.

B nenom, uccnenoBarenu COTJacHbI C MOJIOKEHUEM O TOM, YTO OOeCTieUeHHe
KayecTBa OOYyYEeHHsS HEMOCPEJCTBEHHO CBS3aHO C KAaueCTBOM IMIPENOJaBaHUs, a
KauecTBO TMPENOJAaBaHUSI B CBOK OUYEpPENb — C HENPEPHIBHBIM  pPa3BUTUEM
mpoeCCHOHATILHOM KOMIIETEHTHOCTH B  IICJIOM, METOIWYECKOMU/ TMITaKTHISCKOM
KOMITIETEHIIUU B YACTHOCTH (KaK COCTaBHOM Mpo¢eCcCHOHANBHONW KOMIIETEHTHOCTH ).

JIns mocTpoeHHst CTPYKTYpbl METOAMYECKOM KOMIIETEHIIMM IIPEIoaBaTeieu
IT-muctunnuH HamMu TPOBEJEH KOHTEHT-aHAIW3 TIOHATHH «mpodeccruoHambHas
KOMIIETEHTHOCTh MeJJaroroBy, «METOI0JIOTHYECKas KOMIIETEHTHOCTb
npenoaaBaTeyei» 1 «IUIaKTUYECKUE KOMIIETCHITUN.

[To muenuto yu€Hnix [12], mpodeccroHabHAs KOMIIETCHIUS Tpe/Ioaraer
OBJIaJICHWE CTAaHIAPTOM KOMIIETCHIIUM W 0a30BBIMH KOMIIETCHIIMSIMHU, Pa3paboOTKy
y4eOHBIX MATEPHAJIOB, pa3BUTHE MpodecCuoHamm3Ma B yCTOHYNBON pedIeKCUBHON
JESTETHPHOCTH W UCIOJIb30BAHUE TEXHOJIOTMYECKOW MHPOPMAIMU U KOMMYHUKAIIHH
JUIsl CAMOPa3BUTHSL.

Jlns Hamed paboThl MHTEpEC MPEACTABISET TOYKA 3PEHUS, MO KOTOPOMY
TUJAKTHYECKas KOMIIETEHTHOCTh OMpPEAEsieTCs KaK «CBOMCTBO, KAUeCTBO JTMYHOCTH,
COBOKYIHOCTh KOMIIETEHIIMA M KOMIETEHLHUH, CIOCOOHOCTh OCYIIECTBIATH
NEeATEeNIbHOCTb, TOTOBHOCTh MHJWBHIA K BBINOJIHEHUIO AESTEIbHOCTH, CIIOCOOHOCTD
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KaK pe3yJbpTaT, CUCTeMa 3HAaHWM, YMEHUU U HABBIKOB, B3aUMOCBS3b JIUIAKTUYECKOU
rPaMOTHOCTH W AUJAKTUYECKOM  KyJbTYPbl, OBIIQJICHUE  pETJIAMEHTALIUEH
JESITETbHOCTH, KaK TEXHOJOTHYECKOEe YIpakKHEHHE YUeOHO nesTenbHocT [14].

[To mHenuto apyrux aBTOpoB [15], MeToawueckas KOMIICTCHIIUS SIBISCTCS
MHTETpaIbHON XapaKTePUCTUKON, COBOKYMHOCTBIO OMPENENEHHBIX CIEeIU(PUUSCKUX
XapaKkTEPUCTUK, KOTOPBIE MPOSABISAIOTCA B peaiu3alMi KOMIIETEHIIMI; OH COCTOUT U3
ISITH OCHOBHBIX KOMIIETCHIIMM; MUAAKTAYECKAas KOMIICTCHIMS SIBJIISIETCSI OCHOBHOWM,
CTPYKTYPHO BKIIIOYAIOIIEH YEThIpE KOMIIOHEHTA: KOTHUTHBHYIO, LI€HHOCTHO-
CMBICJIOBYIO, MOTUBAlIMOHHYIO U TTOBEJICHUYECKYIO.

YunTbiBasi BBIIIEHA3BAHHBIE MO3UIUM U HUCCIEAOBAHUS JIPYTUX ABTOPOB, MBI
noJ  «METOAMYECKOM KOMIIETEHIMU TpenogaBarens |T-gucuumiuny  Oyaem
NOHMMAaTh KaK COBOKYIMHOCTb METOJAMYECKUX 3HAHUW, YMEHHI U HaBBIKOB,
HEOOXOAUMBIX JIJISI TPOCKTUPOBAHUS M OpraHM3alud Y4eOHOTO TMpolecca Io
mucrumndaaM | T 1 oOecrieuenns ero KkayecTna.

B utore, MOXXHO ONpeneNnuTh CTPYKTYPY MOJEIN METOANYECKON KOMIETEHIINU
npenoaaBateneit [T-nuctumnimye cieayronumM oopa3om:

® 3HAHHUEBBIM KOMIOHEHT — 3HAHUS B MPEJAMETHON 00yacTH (IpeameTHas
KOMIIETCHITUS), OCHOB II€IaroruKu, MCUXOJOTHU JTUYHOCTH (MUHUMYM)
¥ METOJWKHU MPETNoaBaHus (IUIaKTUIeCKass KOMIETEHIINS);

® [IPOCKTUPOBOUYHBIN KOMIIOHEHT — yMEHUE CTaBUTh uenu
3aHUATHSA/IUKIA\MOTYJIsI, OTOOP U IOCTPOSHUE COACPIKAHUS;

e uHPOPMAIIMOHHBI KOMIIOHEHT — yMEHHWE | HaBBIKU IIOJYy-YCHHS,
00paboTKH U MPUMEHEHUsST UHPOPMAITUHU B MPOIECCE MPENOaBaHMUS;

® KOMMYHUKATHBHBI KOMIIOHEHT — YMEHHUE BBICTPAUBATh KOMMYHUKAIIUU
¢ 00yJaromMMHUCS B MPOIECCEe MPENoJaBaHus;

e pedIIeKCUBHBIM KOMIIOHEHT — YMEHHE aHAIM3UPOBATh U OOOCHOBBLIBATH
3 PEeKTUBHOCTH BRIOPAaHHBIX METOJIOB U CTPATErUH MPEIOIaBaHNUS;

® MOHUTOPHUHIOBBIM KOMIIOHEHT — YMEHHME OILCHMBAaTh M IPOBOIUTH
MOHHUTOPHHT Ka4eCTBa OCBOCHHMsI O0YJaIONUMHUCS MaTepHaia;

® JIMYHOCTHO-MOTHBAllMOHHBIK —  CIOCOOHOCTH K CaMOaHalu3y,
CaMOOIICHKE, CaMOKOHTPOJIIO M CaMOJIMarHOCTUKE, WHULIMATHUBHOCTH W
CaMOCOBEPIICHCTBOBAHMUE.

XOTsl IMYHOCTHO-MOTHBALIMOHHBIN KOMIIOHEHT U CTOUT ITOCJIIEAHEM B JaHHOMU
CTPYKType, HEOOXOIWMO IIOHMMaTh, YTO OH SBISACTCS JpaliBepoM BCeH
METOIMYECKOW KomnereHuuu npenogasateneid IT-gucuumimua. Ho 310 HU B KoeMm
Cly4ae HE yMAJISIET BAXKHOCTh JIPYTUX KOMIIOHEHTOB.

CTpyKTypHYI0O MOJAEIb METOJAMYECKOW KOMIIETEHIIMM Tipernojaatenei IT-
JTUCIHMILTIH MOXHO TIPEJICTABUTH CIISAYIomuM o0pa3om (cM. Tabi. 1).

[Ipennaraemyr0  KOMIOHOBKY  CTPYKTYPHOM  MOAEIM  METOAUYECKOMN
KOMIIETeHITMU  TpenojaBateneit  [IT-mucuumivH  MOXHO — CUMTaTh  Hauboliee
ONTUMAJIbHOM, TOCKOJIBKY OHa OXBaThIBAET BCE€ CTOPOHBI MEJAroru4yeckKoi
JeSITeIbHOCTH MPEIO/1aBaTeIsl.
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Tab6n. 1. KOMIIOHEHTHI CTPYKTYPHOI MoJIenn
METOJIMYECKOM KOMIIETEHIIMM npenogasarene [T-quciuimg

KoMIoHeHTBI Onucanue

HpeI[MeTHaSI KOMIICTCHIIUA

3HaHUEBBIHI
JunakTrudeckass KOMIETEHIIUS — peaau3aius

Llenenonaranue

ITpoeKkTupOBOYHBIN OT60p conepxkanus

[Toctpoenue coaepxanus

[lonyyenue uHpopmanuu

NudopmanmoHHblii O6padoTka nHhopmauu

[Tpumenenue nndopmanuu

BricTpanBanue KOMMYHUKALUN

KoMMyHUKaTHBHBIN =
OMOLIMOHAIBHBINA UHTEIUIEKT

AHanu3 METO/0B, CTPATETUH NPEIOJaBaHus U
COJIepKaHUsI

PednexcupHbIii
O6ocHoBanue 3(pheKTUBHOCTH BBIOOpA METOJIOB,

CTPAaTCrum MnpernoaaBaHu:A U COACPIKAHUA

OHGHKa Ka4dyCCTBa 3aHATHA

MOHHUTOPUHIOBLIH -
Onenka y4eOHbIX JOCTHKEHHH 00ydJaromuxcs

Camoananus

CamoolieHKa

JInunoctHO-

o CaMoanaraocTuka
MOTHBAIMOHHBIN

MaunnaTuBHOCTH

HenpepbiBHOE pa3zBuTHe
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Commercial Suborbital Vehicles for Implementing the Clean Space Concept

Commercial suborbital vehicles open up new opportunities to realize the concept of the use
of outer space, known as Clean Space [1]. This concept provides for the creation of promising
space communication infrastructure for the use of low-orbital (orbit altitude 160...2000 km) groups
of nano- and micro-satellites (space clusters). Clusters should replace geostationary satellites
(orbit altitude of about 36 000 km) of large mass, size and cost. The main advantage of space
clusters is that the operation of low-orbital nano- and micro-satellites not requires disposal costs,
since the satellites will themselves burn in the Earth's atmosphere after the end of their life.

Komeprtiiini cyOopOiTanbHi TPaHCIOPTHI 3aCO0M BIIKPHUBAIOTH MOKIMBOCTI
TS peaii3ailii KOHIENI1i BUKOPUCTaHHS KOCMIYHOTO TIPOCTOPY, IO OTpUMalia Ha3BY
«Yuctuii kocmoc» [1] 1 mepeadadae 3acTOCyBaHHA HHU3bKOOPOITANbLHUX (BHCOTa
op6itu 160...2000 kM) yrpymyBaHb HaHO- 1 MIKPOCYITYTHHKIB (KOCMIYHHX KJIACTEPIB)
JUIsL CTBOPEHHS NEPCHEKTHUBHOI KOCMIYHOI 1H(ppacTpykTypu 3B’s3Ky. Kiactepu
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MarTh 3aMIHUTH T€OCTAI[lOHAPHI CYNyTHUKU (BUcOTa opOiTH Osm3bko 36 000 km)
BEJIMKOI MacH, rabaputiB i BapTocTi. OCHOBHOIO MEPEBarol0 KOCMIYHUX KJIACTEPIiB €
Te, MO eKCIUTyaTallis HU3bKOOPOITaJTbHUX HAHO- 1 MIKPOCYMYTHHKIB HE TOTpeOye
3aTpar Ha yTUJIi3a1lil0, OCKUIBKU CYIyTHUKU OyIyTh caMi 3ropsTi B atMocdepi 3emi
MICIs 3aKIHYEHHS] TEPMIHY POOOTH.

OnHi€ero 3 OCHOBHUX MpoOJieM IpH peanizaiii KoHueniii «YucTtuif kocMocy €
came (OpMyBaHHS KOCMIYHHMX KJAcTepiB (BUBEIAEHHS HAHO- 1 MIKPOCYNYTHHKIB Ha
cBoi opOiTu). TyT Mu Hagaemo iH(opwmarllio Ta nmoApoOuIl s cyOoopOITaIbHOI
COUIBHOTH TIPO METOJOJIOTII0 CTBOPEHHS KOCMIYHMX KJAcTepiB HaHO- 1
MIKPOCYIYTHUKIB 3 BHKOPHUCTAHHSIM aBlallliHO-pPAKETHUX KOCMIYHUX CHCTEMaM
(AKC). B ii ocnosi € ympasiinas AKC 3 posranymxkenumu Tpaektopisimu [2—3] Ta
pPO3pOOJIEHHST 1HTErpOBAaHUX 1H(OPMAIIHHO-YIIPABISIOUMX KOMIUIEKCIB CyYaCHUX
mitanbHUX anapatiB [4]. TeopeTUYHOIO OCHOBOKO IHMX PO3POOOK € MareMaTH4Ha
TEOpisi ONTUMAIBHOTO YIPABIIHHS IJIs1 PO3PUBHUX AUHAMIYHUX CUCTEM [5].

JlocaimKeHHsT NUISXIB 3ACHIEBICHHS KOCMIYHOI JISJIBHOCTI 3 BHUBEICHHS
KOPMCHOI'O HaBaHTaXEHHs Ha opOity 3emii Oylio po3modaro B PI3HHUX KpaiHax y
70..80-x pokax MuHynoro cromirta. byiao po3po6ieHo psia NpoekTiB OaraTopa3oBUX
AKC (mporpamu «IloBiTpsiHOTO CTapTy») JUlsl BUBeAeHHS rpy3iB Ha opbity: AKC Ha
OCHOB1 TpaHcmopTHoro iitaka AH-124 «Pycnman» (Vkpaina) Ttaki, sik «Opiib»,
«Interium Hotol»; AKC Ha ocHOBI TpaHcniopTHOTrO JiiTaka AH-225 «Mpist» (Ykpaina),
Takl Ik «Makc», «CBiTa3p», «Maxkc-T»; AKC na ocHOB1 BucOTHOro jiitaka M-55
«I'eodpizuka» (Pocist). Ha crorogni mpoxomute nb0THI BumnpoOyBaHHs AKC Ha
ocHoBl kocmorutany White Knight Two 13 cybop6itarbHuM KopabeM 6araropazoBoro
BUKOpUCTaHHS Kiacy Space Ship Two (kommanis Virgin Galactic).

Ha crorogni HaWOIBIIMX YCHIXiB Yy 3alMycKy MIKPOCYIYTHUKIB 3B S3KY
nocsirku Taki kommadii, ik SpaceX, OneWEB Satellites Ta Amazon. IIpoext Starlink
(SpaceX) mepenbavyae BUBEIEHHA Ha HU3BKI HaBKOJ03eMHI opOitu maibke 12 000
cnyTHUKIB 0 cepenunu 2020-x pokiB. Y 2019 pori 3a J0OMOTOI0 CBO€i pakeTu
Falcon 9 xommamis 3anyctuiaa mepiry rpymy 3 60 CymyTHHKIB-IIPOTOTHIIIB.
Mixuapoguuit npoekt OneWeb (OneWeb Satellites) nepenbauae cTBOpeHHA
rJI00AIbHOT CHUCTEMHU JOCTYIy 10 BHUCOKOIIBHIKICHOTO iHTepHeTYy Ha ocHOBi 900
MikpocymyTHUKIB. [IpoekT Project Kuiper (Amazon) 3 HafaHHS iHTEPHET-3’ €THAHHS
nepenbavae BuBeaeHHS 3 236 CymyTHHUKIB Ha HU3bK1 OpOiTH 3eMi.

JloCTIIKEHHST MOXYTh HPUHECTH KOPUCTh MOCTavyajJbHUKAM IOJBOTIB IpHU
CTBOPEHHI KOCMIYHHMX KJIAcT€pPiB HU3bKOOPOITAIBHUX HAHO- 1 MIKPOCYNYTHHKIB 1
CIPHUSITEMYTh MIKHAPOIHOI Micii — peaizarii KoHueniii «YucTuii KocMoc.
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Using the Telegram Messenger During Distance Learning

Due to the COVID-19 pandemic, distance learning has become an integral part of
students' lives. Therefore, there is a need to maintain communication between teachers and
students. There are many options for such communication — telephone communication, e-mail
correspondence, distance learning platforms (Moodle, Google Classroom, etc.), video conferencing
(Zoom, Skype, Google Meet, etc.) messengers (Viber, Telegram, WhatsApp, etc.). Today, Telegram
is considered one of the most popular instant messengers in Ukraine, with a fairly wide
functionality that can be used during distance learning. The advantages of the messenger and the
ability to use its functionality are described in detail.

[ToBiTbHO, Ta HEBIWHHO CBIT MPAaKTUYHO BigidmoB Bigx SMS 1 MMS sk
criocoOy cniikyBaHHs. Ternep y Hac OUTbIIe MOXIMBOCTEH, HIXK Oyab-KOJIH, 3aBASKH
MeceHKepaM. MeceHKep — 11 MPorpaMHuil JOJIaTOK JUIsi OOMIHY MOB1IOMJICHHSIMU
MDK KOpHCTyBadyaMHd. MMUTTEBUM OOMIH TIOBIJOMIICHHSIMH — II€ BHJ OHJIAMH-
JTUCTYBaHHS, SKUH MPOTIOHYE Tepeaady iHdopMarlii B pekuMi peaibHOTO 4acy depes
[aTepuer. 3 MOMEHTY MOSBH CMapT(OHIB 1 MOJATBIIOTO0 BHOYXOBOTO 3pPOCTaHHS
MOOUTRHUX JOAATKIB HEJOopori ado OE3KOITOBHI YaTH 1 JOJATKH I OOMIHY
MOBIJJOMJICHHSMH B COIIIAJIBHAX MEpeKax 3apeKOMEHIyBad cede sK JIelmeBa
aJpbTepHAaTHBAa TEKCTOBMX IOBIIOMJICHb 3a JOIMOMOTOI0 oOreparopiB depe3s SMS.
CrtpiMKy NONYJISAPHICTH BUKOPUCTAHHSI MECEHKEPIB cipuunHuia nanaemis COVID-
19, amxe migyac KapaHTUHY — 1€ €IMHHUM CIOCIO MIBHAKOTO CHUIKYBaHHSI MIX
KOpPUCTYBauyaMH Ha BIJICTaHI.

148



Mecenmxkepu  CcTalld  HEBI €MHOI0O  YAaCTUHOK  HAIIOTO  KUTTS,  iX
BUKOPUCTOBYIOTh Maike B YCIX cdepax IJIIOJACBKOrO JKHUTTSA, 30KpeMa B
nucTaHiiiiHoMy HaByaHHI. OcoOJMBY yBary MpPUBEPHYB N0 ce0€ MECEHKED
Telegram, sikuii HUH1 Hadiyye 61M3bK0 400 MJTH. KOPUCTYBaYiB IO BCbOMY CBITY.

Cgoro icropito Telegram nounnae 3 2011 p., xonu 3acHoBHUK [laBno Jlypos
3aMUCJIUBCS HaJ Oe3MeYHUM CrocoOOM KOMYyHIKalii MK KopuctyBauamu. CepBic
noOyaoBaHUil Ha TexHoJyorii mudpyBanHa auctyBaHH MTProto, po3poOneniii
oparom IlaBna Mukonor. Cam Telegram crnoyaTky OyB €KCIIEPUMEHTOM KOMIIaHIii
Digital Fortress (nanmexuts IlaBnoBi) 3 metoro tectyBaHHs MTProto Ha BenuKHX
HaBaHTaXeHHsAX. 2013 poky TmodYaBCs BUIYCK TNEPIIMX BEPCid MPOEKTY Ha
miardopmax 10S, Android, Windows, OS X Ta npototun Be6-Bepcii.

Ha croroanimniii uac Telegram mae mupokuii pyHKIIOHAT, a came:

e 00MIH Oyap-sSKUM BUAOM iHQopMalii (TeKCT, GoTo, BIACO, My3HKa, Ta
Oyab-siKi TUIH (PaililiB) MK KOPUCTYyBa4aMu;

® CTBOpPEHHS OOTIB;

® CTBOpEHHS 1HGOPMAIIITHIX KaHATIB, a TAKOXK IPYI KOPUCTYBaUiB;

e oprasizamis J3BIHKIB Ta BIJICOJ3BIHKIB MDK KOPHUCTyBauyaMH, a TaKOXK
IIPOBEJICHHS FOJIOCOBOT0 YaTy(KOH(EpeHilii);

® KOMEHTapl J0 3aMuCiB;

® CTBOPEHHS ONMHUTYBAaHb Ta BIKTOPHUH.

3aBasku 1uM  ¢GyHKIisM Telegram cTaB JOCHTHh 3pYyYHUM ITOMIYHUKOM B
opraHizaiii JUCTaHIIMHOTO HAaBYaHHS U1 BUKJIaJadiB Ta CTyAeHTIB. OCh MOXKJIUBI
BapiaHTU BUKOPUCTaHHS (YHKIIIOHATY MECEeH IKepa:

Ilpuxnao Ne 1. Buxopucmanus inghopmayitinux kananie. CTapocTa TpyInu MOXKe
CTBOPHUTH 1HGOPMAIIMHUN KaHa, JOJYYUBIIM BCiX CTYJCHTIB CBOEI TPynmH B el
KaHajl, B SIKOMY CTBOPIOBATH 3alIUCU MOXE JIMIIE BiH, UMU 3aMUCAMU MOXYTh OyTH
K iH(opMallis BiJ JEKaHATy, TaK 1 BiJ BUKIAaaadiB. 3aBISKHA KaHATY, CTAPOCTi HE
OTPiOHO KOYKHOTO CTyJCHTa OKpeMO 1H(POpMYBaTH, a OApa3y OImyOJIiKyBaTH HOBHHY,
ska Oyje BUIMMAa BCIM CTyIEHTaM, II0 3HAYHO 3a0IIa/Kye yac crapoctu. CTyaeHTH
MOXYTh 3QJIMIIUTH KOMEHTap MiJ OyIb-sIKUM 3allMCOM, IO Ja€ 3MOTY BHU3HAUYUTHU
CTapoCTi, XTO O3HAHOMHUBCS 3 TAHOKO 1H(HOPMAIII€TO.

Kpim Toro, cimij 3ayBa)kKuTH, IO TaKUH KaHAJT MOXE CTBOPHUTH 1 JICKAHAT JUIS
CTapoCT, JCKaHAT JJIA BHUKJIAJadiB, 3HAYHO CHPOCTUBINU Tepenady iHdopmarlii B
iepapxii GpakyIbTeTy.

IIpuknao Ne 2. Bukopucmaunsi 2pynogoco uamy (mekcmogozo i 20710C08020).
CTBOpeHHS TPYMOBUX YaTIB € qy>K€ KOPUCHUM TPHU OpraHizaiii mpoBEICHHS Hapal,
OOTOBOpPEHHI SKOTOCh THUTaHHS, J€ KOXKHHA KOPUCTYBad MOXKE HE MPOCTO
CIUIKYBaTUCS B PEXHUMI OHJIAH 3 IHIMIMMH, a W oOMmiHIOBatucs (aitmamu. Takox
JIOCUTh 3pYYHUM € TPOBEACHHS ONMUTYBaHb B TaKWX TPyIax, /e MPaBO TOJIOCY Mae
KOXXHUH YYacHHWK, II€ Ja€ 3MOTY BHPIMIUATH OyAb-sKi Opra”i3amiiHi MUTaHHS
HaJI3BUYAHO MIBUIKO Ta 1HPOPMATUBHO.

Ilpuxnao Ne 3. Cninkysanusa wmioic kKopucmysauamu. Komaum y CTyaeHTa
BUHUKAIOTh TUTAHHS /0 BUKJIAJada, BIH MOXKE iX BHPININTH, HAMKCABIIA HOMY
TOBIIOMJICHHSI, Ha III0 BHKJaJad MOKE OINEPaTUBHO HAJATH BIAMOBib, HamICIATH
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JOATKOBUU Matepiall Mo 3aJaHOMYy MHUTAHHIO a00 MPOBECTU BiJIEOJ3BIHOK, IO €
JOCHUTb 3pYYHUM IPHU MOSCHEHH1 (POPMYJI, CKIATHUX CXEM 1 T.JI.

Ilpuknao Ne 4. Buxopucmanusa 6omis. BuxopuctanHs OOTIB € JOCUTh
3pyYHHM, aJK€ MOXHA CTBOPUTH 00Ta, AKkuil Oyne Opatu 1HpopMallito 3 Oyab-IKOro
caiTy, HapUKJIaJ, CalTy (paKyJbTeTy YU CAaUTy PO3KIIay.

Ipuxnao Ne 5. Buxopucmannsi onumyeans i eikmopun. CTBOpHUBIIHK KaHal (abo
IpyHoBUHM 4at), BUKJIaJa4d MOXe 1H(QOPMYBaTHU CTYIEHTIB Yy OyAb-SKUX MUTaHHSIX
I0JI0 JHUCLMIUIIHU Ta 3rOJOM MPOBOJMUTH BIKTOPUHU 4M ONUTYBaHHS. BiH Hazgae
BUKJIaavy 1HGOpPMAIliIO TTPO 3aCBOEHHS CTyJeHTaMH Matepiany. Telegram mae 3mory
OPOBOAUTH BIKTOPUHU 3 JEKUIbKOMA BaplaHTaMHM Ta TMOSICHEHHI MNpu BUOOPI
NPaBWIBHOI YW HEMPABUIIBHOI BIAMOBIII.

Sk Oaunmo, QyHKIIOHAT MeceHKepa Telegram moIiIbHO BUKOPHUCTOBYBATH
Iij yac MPOBEACHHS JUCTAHIIMHOrO HaBuyaHHS. BiH € ieaJbHUM JOMOBHEHHSAM 0
wiarGopmMu JUCTAHI[IHHOTO HaBYaHHS, Ja€ 3MOTY B KOPOTKMH TEpMIH OTpUMAaTH
3B’S130K MDK KOpPHUCTYBauaMHM, TMEpeAaTH 1HPOpMalilo B 1€EpApXiYHOMY MOPSIKY B
3py4YHOMY BHUIJISII, OOrOBOPUTH OyNb-iK1 OpraHizaliiHi NHTaHHS Ta 3 SICyBaTH
3alMUTaHHS, K1 YaCTO BUHUKAIOTh Y CTYAEHTIB MiJ] YaC BUBYCHHS JAUCIUILIIH.
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The Urgency of Creating an Automation Systems
in the Field of Goods Delivery During the Coronavirus Pandemic

The coronavirus pandemic has spread around the world, making some adjustments in
people's lives and various businesses. The only business that has managed to survive, and even
more so products in such conditions is the delivery services. With high usage rates, these businesses
have also faced many inconveniences. Then the idea of creating an automated system is very
relevant, as described in this work.
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[Tannemisi kopoHaBipycHoi iH@ekiii COVID-19 3auenuna yci chepu KuTTS.
Hama kpaina, gx # iHmi, Oyna 3mMyllieHa 3a4YMHUTUCS HA KapaHTUH, a JIIOJCTBO HE
OyJI0 TOTOBUM JI0 TaKuX YMOB. JIJIsI IpOMHUCIOBOCTI Ta 0i3HECIB, SKI HE PO3paxoBaHi
Ha BIAJaJeHUN pexXuM poOOTH, B3arajl HacTajdd CKPYTHI 4acH, aJpKe OJHIEI0 3
TOJIOBHUX 3MIH Cy4acHOTO Oi3Hecy — MOBHUHU Mepexisl B oHJalH-pexxkuM. [Ipote came
B II€¥ Yac MOMUT HA MOCIYTH Kyp €PCHKUX CIYKO Pi3KO BUPIC.

JIJIsi 4acTUHU JIIOJICH, SKi BTPATUIM CBOIO POOOTY, HAJAaHHS Kyp €PCHKHUX
MOCTYT CTaJI0 OJHIEI0 3 HEOAraThbOX MOKJIMBOCTEH 3BECTH KIHII 3 KIHIIMH. A s
3aMKHEHHUX TI0 KBapTUpaX YKpaiHIIiB, MOKYITKA OHJIAWH 3 JOCTAaBKOI BUSBWINCS YU
HE €IMHUM CIOCOOOM TMOKYIITYBaTH PECTOPAHHOI iK1, 3AIMCHUTH 3aKylnmu DKiI B
cymnepMapKeTax, OHOBUTH rapepo0 4u nojapyBaTu OJu3bKid roauHi kBiTH. Came
3aBJISIKA IIbOMY JOCTaBKa — II€ OJWH 3 HEYMCICHHUX OIi3HECiB, SKOMY B TEpioj
KapaHTUHY BJAJIOCS HAPOCTUTH MOKA3HHUKH Ta BIIKPUBATH HOBI HAIIPSMKH.

He 3Baxaroum Ha Taki BUCOKI TTOKA3HWKU KOPHCTYBAaHHSI, JIESKi MiAMPUEMCTBA
y cdepl AJOCTaBOK TaKOK MaJli IeBHI NMpoOjaeMH 3 OisuibHICTIO. PobGoTa B mepion
KapaHTUHY CTBOpWJIA JIJI1 OIEepaTopiB PHHKY JOCTaBKH HE TUIBKH JIOJATKOBI
MOXIJIMBOCTI, ajie i 6araro He3py4yHocTe. Skiio npaniBaukiB odicy ta Call-entpis
MOYKHA OYyJIO MPAKTHYHO OApa3y MEPEBECTH HA IUCTAHIIMHY PpoOOTY, TO IMpalliBHUKIB
BIIIUICHb, TEPMIHAIIB, CKJIQAIB Ta I1HIN TpH HEMPAIIOI0YOMy TpPaHCIOPTI
JIOBOJIMJIOCS SIKOCh JoOupaTucs Ha poOoui wmicus. [lepen KepiBHUITBOM TOCTPO
IIOCTaji0 IHTAHHS IMOJO OpraHizaiii SKICHOI poOOTH MmiampueMcTBa. ToMmy imes
CTBOpEeHHs aBToMaTu30BaHOi cucteMu (AC), 3aBIsKH sIKili MOKHA OyJi0 O mpaItoBaTu
y BIIJQJICHOMY PEXHMi, Ma€ HEaOUAKY aKTyaJIbHICTb.

CrBoprotoun AC 11 JiSITBHOCTI MIANPUEMCTBA 3 Kyp €PCHKUMU TTOCIYraMU B
TaKUX YMOBaX, HCOOXIAHO TyMaTH HE TUIBKH PO 3a0e3TIeUYCHHS MBUIKOI Ta SKICHOT
JOCTAaBKH TOBApiB, a ¥ MpO opraizamiro poOOTH MIAMPHEMCTBA TaKUM YHMHOM, aOH
CKOPOTUTH KUIBKICTh IIEPCOHANy, SKOMY HEOOXITHO IepeOyBaTH Ha (pakKTHIHOMY
MicIi TignmpueMcTBa. ToOTO 3aJader0 aBTOMATH30BAaHOI CHCTEMH Mae€ OyTH:
BUKOHAHHS 3a/1a4 IMIANPUEMCTBA MPH BiIJAICHOMY peXuMi poOoTu. Takum dnHOM
JIOM MAaTHMYTh 3MOTY TMPAIfOBaTH, HE BHUXOASYM 31 CBOIX JOMIBOK, Ta HE
Hapa)kaTUcCs Ha HEOE3MEeKy Y BUIIIAAI KOPOHABIPYCY. A MIAIPHUEMCTBO y CBOIO Uepry
MaTHME TIepeBary, aJpke 3a0e3leunuTh TapHy MISUIBHICTh Ta OTPHMAE MOXKIHUBICTH
320IaJIUTH HA TMIEPEBE3CHHAX CBOIX MPAIiBHUKIB.

Taka aBTOMaTH30BaHA CHUCTEMa MAa€ MICTUTH B COO1 Pi3HI MOIY1 ISl pOOOTH:
MOJYJIb JUIsl ONepaTopiB, MOAYNb I MPAIliBHUKIB CKJIady, MOIYJb JUIA Kyp €piB 1
TA. AJDKEe BUKOPUCTAHHS TaKOi CUCTEMHU Mae 3a0e3rnedyBaTH OpraHizaiiro Oyab-aKoi
poOoTn Ha miampueMcTBi. [HpoOpMaIlis PO KOXKHE 3aMOBJICHHS Ta €TaNu JIOCTaBKH
moTpeOyIOTh 30epekeHHs. [l MOCATHEHHS SKICHOI JOCTAaBKHM HEOOXIIHO BOJIOJITH
iHbOpMaIliEr0 TPO  MICIE3HAXOMKEHHST 3aMOBJIEHbh B KOXXEH MOMEHT 4acy,
pO3paxoByBaTH MOXIIMBI 3alli3HEHHs, 000 3aBYacCHO TIONEPEAUTH KIIIEHTIB.
[ndopmaniiina cucremMa NOBUHHA  3aJ0BUIBHUTU  1H(DOpMaliiiHi  noTpedu
MIANPUEMCTBA, ONTHUMI3YBaTH PO3PAxXyHKOBI TMpolEecH, 30UpaTh CTATUCTHUKY,
dbopmyBaTu OyXraaTepchKi IOKYMEHTH Ta ONTUMI3yBaTU POOOTY CKIIATy.

[Iporiec cTBOpeHHs 1H(POPMAIIMHOI CUCTEMH MICTHTh B cOO1 Taki eTamu, SK:
BUBYEHHS IIPEJAMETHOT 00J1aCTl, MOCTAHOBKY BUMOT J0 CUCTEMH, BUOIp MPOLECIB, LIO0

151



noTpeOyIoTh aBTOMAaTH3allli, BUSHAYEHHS CTpaTerii po3poOku Ta iHm. BaxiauBum
MOMEHTOM TIEpe] TUM, SIK MPUUHATH pilieHHsT 0 po3poOui IC, € BUBUECHHSI TOTOBUX
cucteM. AJ’Ke Ha OCHOBI ICHYIOUUX ITPOTPaMHUX 3a0€3MEUYeHb MOKHA 3pO3YMITH, SIK1
came (QyHKIii Ta mnpoueaypu MaroTh Oyt npucytHimu B IC, mo Oyne
po3po0IIOBaTHCS.

3BICHO, IO pO3pOOJIFOBaHA CHUCTEMa IMOBUHHA MIATPUMYBATH MOXKJIMBICTD
MOAANBIIOTO0  PO3MIMPEHHS (PYHKI[IOHATYy, MaTH 3po3yMinuil iHTepdeiic Ta
peanizoByBaTH (YHKIIIT BIAMOBIIHO O13HEC-TIpoliecaM MiANpPUEMCTBA.

TakumM YyuMHOM B yMOBax, WI0 CTBOpWJA TaHAEMis, BHUKOPUCTaHHS
aBTOMAaTU30BaHOI CUCTEMHU OyJe akTyaJlbHUM Ille JOBTUi yac. 3BUYaiiHO, odiaiiH-
TOPTIBJISI BITHOBUTHCS TICISL 3aKPUTTS KApaHTUHY, 1 Kyp €PChbKi MOCIYTHd BTPATITh
TaKUil IIAJICHUH TOMUT, MpOTe O3y yKpaiHIliB, sIKi OIIHWIM TMepeBaru 1HTEPHET-
IIOMIHTY Ta MIBUAKOI JIOCTABKHU M1 Yac KapaHTUHY, 30€PeXyTh 10 3BUUKY U MiCIs
roro BigMmiHu. ToMy pPHHOK JOCTaBKM OyJe TUIBKM POCTH B HaIlil KpaiHi, a
aKkTyasnbHICTh BUKOpUCTaHHS AC 1e OuIblie 30 UTbIITUTHCS.
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Modern Methods for Software-Aided Detection of PQRST Invervals in an ECG

Monitoring of the heart and the possibility of timely detection of pathologies in its work are
considered one of the main tasks of modern medicine. In systems that perform such monitoring, the
primary element of cardiac analysis and arrhythmia analysis is the detection of ECG QRS
complexes. A comparison of known existing algorithms was performed in order to identify the best
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option for the implementation of an expert system for detecting heart disease. Currently, three main
algorithms are used: the method of local minima and maxima, the Pan-Tompkins algorithm, the
clustering method.

MOHITOPUHT POOOTH CepIls 1 MOKIUBICTH CBOEYACHOTO BUSIBJICHHS MATOJIOT1N
B MOro po0OTI BBaXAalOThCA OJHUMH 3 TOJOBHUX 3aBAaHb Cy4aCHOI MEIUUUHU. Y
cUCTeMax, IO 3IMCHIOIOTh TaKUH MOHITOPHUHI, NEPLIOPSIIHUM €JIEMEHTOM aHalli3y
CepIIEBOi MISNIBHOCTI 1 aHai3y aputMmiit € BusiiieHHss QRS-kommiexciB EKIT'. Haxanb
npu peanbHoMy 300pi nanux EKI -amapatoM MaroTh Miclie YUCIIEHH] NEPEIKOIH, 110
CHOTBOPIOIOTH (opMy curHany. BoHM MOB’s3aHl 3 JUXaHHSAM, 3MIHOIO CTaHy a0o
MOJIOKEHHS marieHTa. Y 3B’s3ky 3 nuM ananiz EKI moBuHeH Bkirodatd B cebe
NEPBUHHY 0OpOOKY CUTHATY.

Bnponosx ocrannix 10 pokiB Oyn0 BHUHaeHO OaraTo METOIIB OOpPOOKH
curHaily. Bci BOHM Tak 4YM IHaKile CIyryloTb CBOil MeTi: 3HaxoAsTh QRS-
koMIuiekcu. [Ipote Big mnporpaMHOro 3a0€3MEUeHHs, SKE aHalli3y€ HasBHICTh
NaTOJIOT1H B OpPraHi3Mi JIOJUHU, OUIKYIOTh MIJIBUIIEHOI TOYHOCTI pe3yabTaTiB. Tomy
Iy’Ke BaXIMUBO O0paTH HaWKpauui crnoci0 BHSBICHHS KIOYOBUX TIKIB Ta
IHTEpBaJIiB, OCKUIBKM B IX MNPaBAMBOCTI HANPSAMY 3aJEKHUTh YCIIX aITOPUTMY
BUSIBIICHHS XBOPOO.

Ha nanunii MOMEHT BUKOPHCTOBYIOTHCSI TP OCHOBHI QJITOPUTMHU:

1) MeToj TOKANIbHUX MIHIMYMIB Ta MAKCHMYMIB;
2) anroputMm Ilana-TommkiHca;
3) MeTon KilacTepr3yBaHHS.

Huxde po3riisiHyTi OCHOBHI MPUHIMIKM POOOTH KOXKHOTO 3 HHUX, a TaKOX
3p00JiIeHI BHCHOBKM CTOCOBHO TIO3UTMBHHUX Ta HETaTUBHHUX HACHIAKIB 1X
BUKOPHUCTaHHSI.

MeToa JOKadbHHX MIiHIMYMiB Ta MakcuMyMmiB [1] mpomoHye po3B’si3aHHS
3a7a4l TAKUM YHHOM:

1) momryk 3yoriB R: y BumineHiii o0acTti BigOyBa€ThCs MOIIYK JIOKAIbHUX
MaKCHMYMIB, IIPH I[bOMY IIepeOHpPaIOThCS BCl TOYKH BUILICHOT 00J1aCTi;

2) momryk 3yOuiB Q: y BHAUICHIH 00J1acTi BiIOYBA€THCS MOIIYK IEPIIOTO
JOKaJIBLHOTO MIHIMYMY 371iBa Bif R;

3) momyk 3yOmiB S: y BUAUICHIH 00JacTi BigOyBaeThCsS MOMIYK IEPIIOTrO
JOKaJLHOTO MIHIMYMY CcIipaBa Bix R;

4) momyk 3youiB T: y BuIUIeHIH 00JacTi BiIOYBAETHCSA IOIIYK IEPIIOTO
JIOKQJIbBHOTO MaKCUMYMY CIIpaBa Bifl S;

5) momyk 3yomiB P: y BuaiieHil o0iacTi BiAOYBaEThCS IMOIIYK MEPIIOTO
JIOKaJIBbHOIO0 MAaKCUMYMY 311Ba Bix Q.

ANTOpPUTM JIETKUH NIl pO3YMIHHS Ta IMIBUIKHUK y pearizaiii. Bin He moTpebye
JOJIATKOBUX PECypCiB, CTOPOHHIX 0i0mioTek. 3 BUKOPHUCTAHHIM MEXaHI3MY
napajgelbHUX OOYMCICHh BHUKOHYEThCA IBHAKO. OjHaK BIH HE 3JaTHUU
BIJICJIIJIKYBaTH Ta BIIKMHYTU CYTT€B1 aHOMaii, SIKI MOK€ MOMUJIKOBO MPUUHATH 3a
0aTKOBI 3yOui. Yepes 1€ anroputM MiAXOIUTh JJsi po30uTTs Ha iHTepBanu EKIT
310pOBOT JIIOAUHU, IPOTE HE MOKE OOPOOUTH AaH1 XBOPOI.

Anroputm Ilana-Tomnkinca [2] mepembaydae «OYHUIIEHHS» CUTHATY MEpen
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nomykoM R-mikiB. IIpu boMy CTaBUTBCS 3aBJJaHHA MAaKCUMAaJIbHO MOCHA0UTH IIYMHU
1 MepemKoId, 1 MiHIMaIbHO CHOTBOPUTHU CUTHAJ, L0 MpuiMaeThcs. MeTomaonoris
anroputMy mnojsirae B Tomy, mo EKI mpomyckaroTe uyepe3 HU3bKOYACTOTHUHN 1
BUCOKOYACTOTHUN (DUIBTPH, 1100 BUAAIUTH IIYyM 3 CUTHAIY. IMOTIM O€peThCs mepiua
MOX1JIHA BXIJJHOTO CHUTHATY, 1 BUKOHYETbCS OOMEKEHHS MaKCHUMAaJbHOTO 3HAYEHHS
noxigHoto. [licnga mpouenypu ycepeqHEHHsS BIKOHHUM METOJIOM 3a0e3MeuyroThCs
XOpollll yMOBU JAeTekTyBaHHSA. Koiu Bigomi mosoxeHHs R-mikiB, crnuparoyuch Ha
iHpOpMaIlIl0O TIPO PO3MITKY CHUTHANIIB, MOXHA 3HAWTH KOOPJMHATH XapaKTEPHUX
TOYOK, BUKOPUCTOBYIOUH JITOPUTM JIOKAIBHUX MIHIMYMIB Ta MaKCUMYMIB.

Jlo mepeBar alropuTMy MO’KHA BIJHECTH YCIINIHE YCYHEHHS 3HAYHHX IIYMiB,
0 MOXYTh BIUTUBATH Ha PE3yNbTAaTH JETEKTYyBaHHsS. 3aBISKH ILOMY METOJ Mae
BUCOKHUH BiicOTOK HaaiiHOCTI (98%). IIpoTe Taka mporpama notpedye Benukux 1K
pecypciB, 30kpeMa 00 €MiB OMEPATUBHOI TIaM AT1, /e MalOTh OJJHOYACHO 30€epiraTuch
2 xomii EKI'. Takoxx BaXJIMBUM YMHHUKOM, II0 MOXE BIUIMHYTH Ha PE3yJIbTaTH, €
BUOIp MpaBUIbHOT QYHKIIIT QUIBTpAILLi.

Meron knactepusyBaHHs [3] Bupillye 3amady, BUKOPHUCTOBYIOUM IIIMPOKO
BIJOMHUII B MallMHHOMY HaBYaHHsS anroputMm k-cepeanix. Bin rpymye anamoriuni
00’€KTH B OJHOMY KJIacTepli 1 BHUKOPUCTOBYE METOJ ITepalliiiHoi oOpoOKku mpu
MiHIMI3alli ¢yHKUIT moMunku. [ BusaBieHHs cepea MHOXUHU Toyok EKIT QRS-
KOMILJIEKCIB 0OMpa€eThCsl HEOOX1THA KUTBKICTh KJIaCTepiB. 3 MHOXKUH TOUYOK JOBUIHHO,
ab0 3a MEBHUM MPHUHIUIIOM, OOMPAIOTHCS TOYKHM LEHTpoinu. Jlami 3a J0momMororo
NEepepo3MOAUIIB TOUYOK IO KiacTepaM 3HAXOJAThbCS ONTUMAJIbHI IIEHTPOIAu Ta
MHOKMHH TOYOK, 10 IM HaJIekKAaTh.

Jlo mepeBar MeTOAy BIAHOCHUTHCS BHCOKA TOYHICTh OTPUMAHHUX DPE3YJbTATIB
npu 9ucTuX abo HecwinbHO crnotBopeHux mymamu EKD ganux. Ilporte anroputm
notpedye Bucokoi moTykHocTi IIK, a #ioro ycmix CWIBHO 3aJICKHTH Bi BIAJIOTO
BUOOPY IMOYATKOBUX IIEHTPOIMIB. TakoX aJropuTMH Ha OCHOBI 1€ MaITUHHOTO
HaBYaHHsS TOTPeOyIOTh BeIUKHX 0a3 momepeaHbo obOpobiiennx nanux, ae EKI 3
PI3HUM CTyIIEHEM 3alllyMJICHOCTI BXKE PO3MiUeHi Ha iHTEpPBaJIH.

BucHoBku. burem sxicHuil 1 TouHUN aHaii3 craHoBuma QRS-kxoMiuiekciB B
CUTHAJII JTO3BOJISiE OUTBII TOYHO 3/IACHIOBATH OI[IHKY CTaHy CEpIEBO-CYJAMHHOI
CUCTEMH JIOJWHU, IO € BAXKIMBUM (HAKTOPOM TPpH JIKyBaHHI Ta J1arHOCTHIII
3aXBOPIOBaHb CEPIll HA PaHHIX CTaligX. byno mpoBeneHO MOPIBHSHHS BIAOMHX
ICHYIOUMX QJITOPUTMIB 3 METOIO BHSBICHHS HAWKpaIIoro BapiaHTy I peajizarlii
eKCIIEPTHOT CHUCTEMHU BHSBICHHS xBopobu cepus. IlpoananizyBaBumu Tpu
HaWTOMysIpHIIMX MeTonu mnepBuHHOI 00poOkum EKI Ta Busemenns QRS-
KOMIUICKCIB, MOJKHA JIWTHM BHCHOBKY, IO HAWOUIBIN BAaduM BHOOpOM Oyje
BUKOpucTaHHs anroputMmy Ilana-TommnkiHca, OCKUTBKM BiH Ja€ 4YiTKI MpaBIuBi
pe3yabTaTH 3a MPUUHATHUHN Yyac, ITHOPYE IIyMU Ta HE MOTpedye BeIuKOi 0a3u 3HaHb
IS CBOTO HaBUAHHSI.
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Analysis of Advertising Services for Expansion of Functionality

Technology is evolving, more and more people are spending more time online. Analysis of
the use of user data on the use of the Internet and advertising services to ensure the expansion of
functionality and adaptation of the information system. This paper describes how advertising
services and user statistics for 2020 affect not only the structure of the information system, but also
the expansion of markets, namely the foreign market

ITlin yac po3poOku iHGOpPMAIIHO pecypCcy BHHHUKIO IHUTAHHS BiTHOCHO
PO3IIMPEHHS PUHKIB 30yTy, a caMe IepexiJ A0 1HO3EMHOI'O PUHKY, 1H()OPMYBaHHS
MOTCHI[IMHUX TMIOKYMIIB Ta MpoAax Npoaykilii. i BHpIIEHHS IOCTaBIECHOTO
MUTAaHHS HEOOXIMHO TMpOaHali3yBaTH Cy4YaCHUX KOPHCTYBadiB, IX MOTpeOH,
MO>KJIMBOCTI 3aJIY9€HHS 10 TIPOAYKITIi Ta MiIPUEMCTBA B IUIOMY.

OTpuMaHO BUCHOBKH, IO 3HAYEHHS MUGPOBUX TEXHOJIOTI B HAIIOMY JKUTTI
J0CsITTIa HOBUX BUCOT, 1 BCe OUIbIIE JIt0/Iel MPOBOASITH Bee OUTbIIE Yacy B IHTEPHETI,
BUPIIIYIOYH TaM BCe OLIbIIE 3aBJaHb Ta CBOIX MMUTAHb:

1) KUTBKICTh IHTEPHET-KOPHCTYBAYiB y CBITi 3pocia jo 4,54 mipa., o Ha
7% OimpIie TOPINTHBOTO 3HAYCHHS (+298 MIITH. HOBHX KOPHUCTYBadiB y
NOPIBHSAHHI 3 TaHUMH Ha cideHb 2019 p.);

2) y cigai 2020 poky B cBiTi HamiuyBajocs 3,80 MuIpA. KOPHCTyBadiB
COIaNbHUX TIATHOPM, AyAUTOPIS COIIaTbHUX TUIaTGOpM BHpOCIA Ha
9% B nopiBHsiHHI 3 2019 p. (e 321 MJIH. HOBUX KOPUCTYBAUiB 32 PIK), JI€
nepuie Miciie 3aiimae comianbHa Mepexa Facebook 3 2,449 mupn.
KOPHUCTYBayiB;

3) ceoromHi  moHax 5,19 Mapa.  oci0  KOPUCTYIOTbCS ~ MOOUIBHUMH
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Teneponamu — npupict Ha 124 muH. (2,4%) 3a octanHii pik. [Ipuyomy
Ha MOOUIbHI TenedOoHU Tenep AOBOAUTHCS OLIbIIE MOJOBUHU Yacy, sIKe
MU ITpoBOaUMO B iHTepHETI — 50,1%;

4) 53,3% 3anuTiB y iHTEpHETI POOUTHCS 3 MOOLTEHOTO MPHUCTPOIO.

VY pe3ynabTaTi MaeMO JyXKe BEIUKY KUIbKICTh JIOJEH, SIKI PEeryJspHO
KOPHUCTYIOThCSI IHTEPHETOM, IIPU YOMY CJI1Jl BUJIUTUTH COLIAJIbHI MIAT(HOPMHU, a TAKOX
BEJMKUM BIACOTOK KOPUCTYBAaHHS IHTEPHETOM 3 MOOUIBHUX mNpucTpoiB. Yepes
HaWOUIBIINNA BIICOTOK MPOBEJACHHS B IHTEPHETI 32 IOMIOMOT0I0 MOOUTBHUX IPUCTPOIB
BUHMKA€ HEOOXIIHICTh B HAsABHOCTI SKICHOT MOOUIbHOI ajamnTaiii Oyb-sKOi
1HpOpMaIliitHOT cCUCTEMH.

OTxe HEoOXIAHO IUTAHYBAHHS apXITEKTYpu Ta CTPYKTypu iHGOpMaAIiiHOT
CHUCTEMH YM OUTBIII MPOCTOTO CAaWTy TaKMM YHMHOM, 11100 3a0€3MeUnuTH peaizyBaHHs
ychoro (hyHKIiOHany 0e3 HeraTMBHOI'O BILJIMBY Ha KOPHUCTYBauiB, TOOTO iHTepdeic
3ajUIaBcs TMpare3aTHUM Ta 3pYYHUM HE3aJIe)KHO BiJ MpHIaay, 3a JOMOMOTOI0
SKOTO 1H(QOPMAIIIITHOIO CHCTEMOI0 KOPUCTYIOThCS. [HIMMMHU CIOBaMHU aganTyBaTH
au3aiiH Ta (QyHKIIOHan mix ycl mpuwiaav. A TNpu IUIAHYBaHHI BiJBIlyBaHHS
iH(pOpMaIIITHOTO pecypcy 1HO3EMISIMHU, 3a0e3NMeUuTH TepeKIagaHHs abo 3MiHY
yChOTO IHTEep(dEiCy Ta BMICTY Ha 1HIII1 MOBH.

Ockinbku npubau3Ho 70% nrofeit Ai3HaI0ThCS 0 MPOAYKIlli Yepe3 IHTEPHET, TO
BUKOPUCTAHHS OUIBIIOCTI BUIB PEKJIAMHU HEIOIUILHO, THM Tade Ha 1HO3EMHOMY
CepeOBHII. 3aUIIAOTHCS HACTYITHI OCHOBHI PI3HOBU/IM PEKJIAMMU:

1) Oanepw;

2) cepsicu;

3) BiJICOPOIIUKH;

4) omaliH-KOH(EPEHIIii Ta Mpe3eHTallii.

Pexnama 3a moromMororo 6aHepiB OLIbIIE HE aKTyallbHA. 3a JOTIOMOTOIO OHJIAHH
KoH(epeHI[ii Ta Tpe3eHTAIlld 3aHAaATO BaXKi, MICISIMH HEMOXJIMBO, 3POOUTH
OXOTUICHHS WIMPOKOTO CHEKTPY HAIlIOHATBHOCTEH. Y BIIEOPOIHKAX OTPUMYEMO
noai0Hy MmpooemMy, 1o 1 y Mpe3eHTalrii, ajge iX MoKHa BUKOPUCTOBYBATH JI0JJaTKOBO
JUIs cepBiciB. PosrisiHeMo neranpHilIe pekiaMmy 3a JOIOMOTOI0 CEpBICIB, a caMe Ha
JIBOX CAMHUX MaCIITaOHUX:

1. Facebook Ads. Facebook — naiiGinpma comMepeka y CBiTi, SIKy B Hapoji
HA3MBAaIOTh [JIATHOIO COLIMEPENKOIO.

MMoBipHo, Haii6inbma nepesara Facebook nmepen Google momsrae B ToMy, IO
BiH 3HA€ COIIaJIbHY MOBEIIHKY CBOiX KOpHUCTyBauiB. KopucTyBaui KOKHOIO CBOEIO
niero Hajae HabaraTo Outkie iH(opMartii mpo cede, HiXK MIIAHYE.

3aIikaBIeHICTh CTOPIHKAMH Y TEMaMH, JIpy3i, JaTa HAPOJDKEHHS, MOTOYHA
TeOoJIOKAIlisA, BIAMYCTKA B MUHYJIOMY POIIi 1 iHIIE. YCe 11eé Ma€ BENUKY IIHHICTh IS
PEKIIAMO/IABIIIB, SIKi MPArHyTh 3aJTyYUTH KOHKPETHUX KOpUCTyBauiB. OCKITLKH HAAA€
MO>KJIUBICTh TOYHO BU3HAYUTH I[IJTLOBOTO KJTIEHTA 1 MOKAa3yBaTH PEKJIAMY TITbKH THUM,
XTO JIIACHO CXUJIbHUM KYMUTH MPOAYKT 200 MOCTYTY.

2. Google Ads. Google € monrykoBoio cUCTEMOIO, IKYy BUKOPHCTOBYIOThH TTOHA]T
70% KopHUCTyBauiB JIJIsl IOUITYKY BChOTO.

Croronni Google 06po0ise:

e moHaxa 40 THC. MONTYKOBUX 3aMUTIB KOKHY CEKYHITY;
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e TMoHaJ 3,5 MIIPJI. HA JICHB;
e noHaAa 1,2 TpaH. MIOPIYHO.

Google Ads— onmHa 3 HaHOUWIBPIIMX 1 HAWMOMYJSAPHIMIUX PEKIAMHHUX
miaTpopM 3 OIUIATOK 3a KIIK, AKYy B HapoJl Ha3WBAIOTh IUIATHUM IOIIYKOM.
PexiiamoaBii miaaTATh TUIBKY TOJI1, KOJM KOPUCTYBay HATUCKAE HA iX peKiiaMy.

Koken 13 nux cepBiciB 3abe3meuye pekjaaMyBaHHs MPOAYKIIil a00 MOCIyTH, aje
3 pI3HUM HampapieHHs pekinamu. KpiM TOro HEMOXIUMBE BUKOPUCTaHHS JBOX
cepBiciB 6e3 mpoBeaeHHs iHTerpaiii [T ¢axiBeieMm. O6uaBa cepBicH MatOTh B OCHOBI
Halilp (QYHKIIOHATY SKUM MOTPIOHO HANAIITYBAaTH TiJ BIUIMBOM JOKYMEHTAIII].
Taxox cmig Bungimutu Google, ockinbku kpim Google Ads BiH Mae MmMpOKUi HaOIp
1HIIOro (GYHKI[IOHATY, KM 4acTO BUKOPHUCTOBYETHCS IS PIIICHHS IMOCTaBICHUX
3ajay (iHTerparis kapt, Bizeo 3 YouTube Ta inme).

Taxox ciig Buaiiuta Yandex Metrika, sikuii Takox iHTerpye IT-¢axiBens Ha
iHbopmauiiiuuii pecypc. Moro romaoBHa ocoGiauBicTh B HasBHICTI «BeGBizopy».
«BeOBi3op» 3amucye BIABIAYBaHHS KOpPUCTyBaueM 1HGOPMAIIHHOTO pecypcy, 3
NEBHUMU OOMEXEHHSIMU JUisg 30epiraHHd 3axMIIEHOCTI KOpPUCTyBayeMm, Ta
JIEeMOHCTpYye ix y Burismi Bigco. lle Hamae MOXIHMBICTH (axiBIIM BH3HAYUTH
MOXJIMBI TIOMHJIKM Ha 1H(opMaiiiiHoMy pecypcel sl TOAANbIIOr0 iX YCYHEHHS,
BUSIBJICHHS «IPOOJIEMHUX» (ParMeHTiB, sIKI TPU3BOASATH JI0 PI3HOTO POy
CKJIQHOCTEN KOPUCTYBayuaM.

Tab6n. 1. Cepaicu, 10 peani3yloTh peKiamMmy
Google Ads Facebook Ads

52% 45%

CKiJIbKM MapKeToJI0TiB
BiJl1a/1M nepeBary

Tpadik, 1e KopucTyBad
HE 3HAE 0 Y HBOTO €
npoOJieMa 1 o i MOXKHA

Tpadik, 1m0 cKIagaeThCs

) 3 JI0JEH, K1
Boponka npoaakis

. . JIECTIPSIMOBAHO :
(pi3HoBHa Tpagiky) . .. | BUPIIUTH 32 JOIIOMOI'OIO0
IIYKAIOTh PIIICHHS CBOET
BaIlIOTO MPOAYKTY YU
npooIeMH.
MOCITYTH

. o [Tonan 100 kputepiiB
CerMenranis He3nauyHa KUTbKICTh A VY KPUTEPIIB |
JUTSl HACTPOMKY KammaHii

BapricTs 3a KiIiK $1-2 $0,3

JIist pexiaMu TUTIOBUX 1 3aTpeOyBaHUX TOBAPIB 1 MOCIYT, K1 MIJIECTIPSIMOBAHO
ITYKAIOThCS MOKYIIISIMH, CITi1 BUOpaTu pexinamuy mepexy Google.

JIisi  CTIOHTAHHOI peKJIaMu MaJjoBIAOMHX MPOAYKTIB 1 TOCIYyTr HE3aMiHHI
comianbHi Mepexi. SIKIo KOpucTyBad mepeiie mo MmoCuIaHHi, TO oMy Oyne 1 mani
BiToOpakaTCh MOAIOHA peKilaMa Yd Ta X caMme pekiama. TakoK, Mpu HasBHOCTI
B3a€MO3B’SI3KY MK collialibHOIO Mepexeto Ta Google, B Google 6yne BimoOpaxkatucs
BIAMOBIIHA pEKJiaMa BiJ COIIAJIbHOI MEpexXi, TOOTO Ta, SKOK KOpHUCTyBau
MOTEHI1MHO 3alliKaBJICH.

Pexnama y Facebook pnacte Ounbln 1nOOKe YSBJIEHHS MPO COIAIbHY
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MOBEAIHKY ayIuTOpii, 1 JO3BOJUTH BUPOCTUTH CIIBTOBAPUCTBO HABKOJO OI13HECY.
Facebook — kpammii BuOip, SKIIO METOI MPOCYBaHHS € CTBOPEHHS CHUIBHOTH 1
B3a€MO/IIi 3 paHaTaMU HaBKOJIO Oi13Hecy. KpiM TOro BiH MOCTIMHO CAMOHABYAETHCS Ha
OCHOBI1 OTPUMaHO1 pekyaMoro iHpopmariii Ta iHpopmallii KOpUCTyBauiB (EPCOHANBHI
JaHi, 1py31, MICIS BIIMIOYMHKY, IHTEPECH, TPYIIU Ta 1HILE).

OT1xe, noTpeOu KOPUCTYBayiB HE CTOSATh Ha MICIll, a HABMAKU PO3BUBAIOTHCA,
AK 1 PpO3BUBAIOThC 1HQOpMaliiHI pecypcu. Posmuproetbes  GyHKLIOHAT,
pO3pOOIIIOIOTECST HOBI MiAXoAW Uil iH(opmaniiHux cucreM. Kpim mporo ciin
3ayBa)KUTH, IO 3 KOKHUM POKOM 30UIBIIYETHCS KUIBKICTh KOPUCTYBAUiB IHTEPHETOM,
0COOJIMBO PEryJisipHE BUKOPUCTAHHA HUMHU COIIIAIBHUX IUIATPOpM, B MEpIUIy yepry
corianibHol Mepexi Facebook. B pesynbraTi pekiamMHi cepBiCH MarOTh 3HAYKY POJIb
aK Juis  MapketojioriB, Tak 1 jna [T, BoHm B3aemomom’s3ani. Bim pobortu
MapKeTOJIOT1B 3aleXUTh (DIHAHCOBE MOJIOXKEHHs, miaTpuMka IT Ta mignmpuemcTBa B
[IJIOMY MOJKJIMBA MpPHU HASIBHOCTI (PIHAHCIB, a SKICTh 1H(GOPMAILINHOI CUCTEMHU, SIKY
Bene [T-daxiBenp, BIUMBae Ha poOOTy MapkeTojora. B cBowo uepry, pekiamHi
CEPBICH € CBOTO POJY 3BOPOTHIM 3B’SI3KOM, SIKWM BIUTMBAE K Ha (PYHKITIOHAM, TakK i
Ha Ju3aiiH 1HGOpMaIlIifHOT CUCTEMU.

Jlitepatypa

1. Facebook (2021) API ookymenmayis ons narawmysanns pexiamu ¢io Facebook,
URL.: https://developers.facebook.com/docs/marketing-apis/

2. Google (2021) APl ooxymenmayis ons narawmysanns ynkyionany eio Google,
URL.: https://developers.google.com/
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A Model for Assessing the Emergency Impact at the Food Enterprises

The paper presents a model for assessing the consequences of accidents at food enterprises
in the event of a fire. The calculations make it possible to assess graphically the impact on human
health. The proposed model makes it possible to assess the consequences and provide effective
measures to eliminate accidents.
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OxopoHa HaBKOJWIIHHOTO CEPEOBHUINA € OJHIEI0 3 aKTyalbHUX 3a/1a4y
CyCHUIBCTBA, aJ)Ke MPUPOJIHI PECYpPCH TUIaHETH HE 0€3MEXKHI 1 JI0JICTBO HE TUIbKU 1X
aKTUBHO BHKOPHCTOBYE, aJie 3HUIIYE CBOEIO HeabamicTio. OXOpoHa HaBKOIHMITHBOTO
CepeloBUIla Ha TMIANMPUEMCTBAX XapuyoOBOl Taly3l XapaKTepU3YEThCS KOMIUICKCOM
3aX0/1iB, SIK1 CIIPSIMOBAH1 HA MOMNEPEIKEHHSI HEraTUBHOT'O BIUIMBY MOTO JISNIBHOCTI Ha
HABKOJIMIITHE CEPEIOBHUIIIE, 1110 3a0e3Meuye CIPUITINBI Ta OE3MEeUH1 YMOBH Mpalii.

JIo OCHOBHMX 3aJau NIJIPUEMCTB XapyoBOi Tally3l JOAAIOThCA 3aXOAH
OXOPOHU HABKOJIMIITHBOTO CEPENOBHUINA, IO HAMpaBleHI Ha 3HIKCHHS pIBHA
3a0pyAHEHHs, a caMe: BUSBJICHHS, OIlIHKA, MOCTIMHUM KOHTPOJb Ta OOMEKECHHS
BUKH]lY LIKIJIJTMBUX €JIEMEHTIB B aTMOC(epy; po3poOKka HOPMATUBHO-TIPABOBUX AKTIB
Ta KOMIUICKCY MPUPOIOOXOPOHHUX 3aXOJ(iB. YCI HOPMH 1 NpaBUjIa CKOJIOTIYHOI Ta
po60ou0i O€3MeKn MOCTIHHO PO3POOJISIIOTHCS Ta BHOCSATHCA Y €KOJOTTYHUN MacropT
OIAOPUEMCTBA,  SIKI  MICTUTh  3arajbHl  BIIOMOCTI  MpO  MIiANPUEMCTBO,
BUKOPUCTOBYBaHY CHPOBHUHY, OIHC TEXHOJIOTIYHMX CXEM BHUPOOJICHHS OCHOBHHX
BUJIIB TMPOAYKIII, CXEM OYMINCHHS CTIYHUX BOJ 1 BUKHJIB Yy TMOBITps, iX
XapaKTePUCTUKHU TIICIS OYMINEHHS, JaHl Tpo TBEpAl W IHINI BIIXOIM, a TaKOXK
BIJOMOCT1 MpPO HASBHICTh y CBITI TEXHOJOTIH, M0 3a0e3MeuyloTh JIOCATHEHHS
HaWKpaIux MOKa3HUKIB 3 OXOPOHU TPHUPOJIH.

HesBakaroun Ha Te, 10 CKOJIOTIYHI MACTIOPTH ITIMPUEMCTBA OHOBIIOIOTHCS 32
NIEBHUM 3aKOHOJABYMM PETJIaMEHTOM, BHHHMKAE IMOTpebda Yac BiJi Yacy IMPOBOIUTH
JIOIATKOBI BJIACHI OIIIHKK (PI3MKO-XIMIYHUX TIapaMeTpiB HACTIAKIB aBapid, 10
3a0e3neunTh YHUKHEHHS JOJaTKOBUX BTpaT, a TOJIOBHE YCYHE MOIIKOJKEHHS
3II0POB’ S KUTTS JTIOACH.

JIo OCHOBHHMX TIOKa3HHUKIB, SKi HEOOXIIHO OIIIHIOBAaTH IIPU MOJICIIIOBaHHI
PO3BUTKY aBapii, HaJIEXKAaTh:

® Macy rOpIOYMX PEUOBHH, IO HAIXOASTh B HABKOJUIIHE CEPEIOBUIIE B
pe3yabTaTi BAHUKHEHHS aBapiiHUX CUTYaIlil;

® MaKCHMaJIbHI pPO3MipH BUOYXOHEOE3IEUHHNX 30H,;

¢ HQUIMIIKOBUH THUCK B YAApHIA XBWJII TpU BHOYXY IapOMOBITPSHOI
XMapu;

® HA/UIMIIKOBHM THUCK B YIapHIM XBWiIl Tpu BUOYXy pe3epByapa 3
neperpitoi jgerko3aimuctoro pinunoro (JI3P), rapsuoro pinunoto (I'P) B
OCEPEJIKY IOXKENKI;

® IHTEHCHMBHOCTI TEIJIOBOTO BUITPOMIHIOBAHHS.

[HTEeHCUBHICTH, TETUIOBOTO BUIIPOMIHIOBAHHS PO3PAaXOBYIOTH I  JBOX
BUTIAJKIB TIOKeXi: moxkexka BUTOKY JI3P, I'P abo rTopiHHS TBEpAWX TOPIOYHX
MartepiamiB (BKIIOYAIOYM TOPIHHSA TMHITY); «BOTHEHHA KyJsh» — BeJIUKOMAacIITaOHe
nudy3iiHe TOPIHHS, peai3yeThCs y pa3l PO3pHUBY pe3epByapa 3 TOPIOUOI0 PITUHOIO
a00 ra3oM i THCKOM 13 3aiMaHHSM BMICTY pe3epByapa.

BuHVKHEHHS BOTHSHUX KyJdb MOJIMBO TPU YIIKOHKCHHSX 1 PyWHYBaHHS
pe3epByapiB Ta PI3HOI Tapu 3 TOPIOYUMHU PIIKUMHU MEPETPITUMHU MPOIYKTAMHU 3 1X
BUKHUJIOM B aTMocdepy. Bpaxkaroya Aisi BOTHEHHOT KyJI1 BU3HAYAETHCS IHTEHCUBHICTIO
HOTO TEIIOBOTO BHUIIPOMIHIOBaHHS. BWHUKHEHHS BOTHSHHX KyJIb MOXKJIHWBO TIpU
pyilHYBaHHSI pe3epByapiB Ta PI3HOI Tapu 3 TOPIOYUMH pPIAMHAMU NEPErpITUMU
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NpOAyKTaMu (3pIKEHU HapTOBUM Tra3, aMiak, XJop, (PEeoH, L0 MICTIThCS B
3aMKHYTHX 00CSTax IpH MiIBUILIEHOMY THCKY).

3a3BrUyail BOTHEHHA KyJIsl IOCUTh MIBUJKO JOCSITa€ MaKCUMYMY CBOT'O pajlycy
RO, skuii 30epiraerbcsi MpOTATOM YyChOTO Yacy ICHyBaHHsS Kyii. TemmepaTypa
BOTHEHHOI KyJii Q 3a71€XUTh BiJ THUIY peYOBUHH. Tak mpu TOpiHHI PaKETHOTO MajarBa
Q = 2500K, roprouunx razis Q =~ 1350K.

HumiiBHa cuia BOTHEHHOT KyJli BU3HAYA€THCS MapaMeTpaMu HOro TEIIOBOrO
BUMPOMIHIOBaHHS: BEJIUYMHOIO TEIUIOBOTO TMOTOKY 1 IMIIYJIbCOM TEIUIOBOTO
BUIIPOMIHIOBaHHS, TOOTO HHUIIIBHA CUJy TEIUIOBOTO BUIIPOMIHIOBAHHS BU3HAYAETHCS
TEIUIOBOIO €HEPTi€lo, 0 MPUIIAJA€ HA OJUHUIII0 TOBEPXHI HA KOHKPETHIN BIJCTaHI I
BiJl ICHTPY BOTHEHHOT KYJI1.

[HTEeHCUBHICT,  TEIJIOBOTO  BUIPOMIHIOBAHHS  JJIi  BOTHEHHOT  KyJi
oOuucoeThes 3a popmyoro 1:

g7 D

ne Benu4yuHy Ef BU3HA4YalOTh Ha OCHOB1 HasSiBHUX E€KCIEPUMEHTAIbHUX JAaHUX
(momyckaeThes NpUiMAaTH 1110 BeNUUUHY piBHOT 450 kBT / M?).
3unauenHs Fq 06unciiooTs 3a hopmynoro 2:

H/D,,, +0.5
F, = /Dy )

4-H/D,, +05F +(r/D,, P]°

ne H — Bucora 1eHTpy «BOTHEHHOI Kyni», M; Dep — edexkTuBHuil aiametp
«BOTHEHHOI KyJIi», M; I — BiJICTaHb BiJ 00’€KTa IO ONMPOMIHIOETHCS, 10 TOYKH Ha
MOBEPXHI 3eMJ11 0€3M0CEPETHBO ITi/T ICHTPOM «BOTHEHHOI KYJIi», M.

EdextuBauit miameTp Kyiri, M, 1 9ac iCHyBaHHsS KYJIi, CEK., BA3BHAYAIOThCS 3a
dbopmynamu 3.

D,; =5.33-m*%, t,, =0.92. m%3® (3)

JIe M — Maca ropro4doi peuoBUHH, KT.

Bennuuny H Bu3Ha4aTh y X0/l CHEIadbHUX OCHTIKEHb, TOMYCKAETHCS
npuitmaTt Bennmunny H= Ded/2.

Koedimient npomyckanHst atMocpep po3paxoByeThCs 3a GOpMyIIoro 4.

D
r=exp| —7.01-107*. x/r2+H2—%qb (4)

BonwoBuii TeMnepatypHuid mopir ISl WKIpU JOJAUHU BIATIOBIIA€E TeMIEpaTypi
44°C. TIpu GinblI BHCOKiM TeMIepaTypi CTYMiHb ypa)KEHHs 3aJ€KMTh BiJl IHTOMOT
eneprii Q 1 TpuBanocti ompomiHeHHs. be3 00JIbOBOTO BIMUYTTS IIKipa BUTPUMYE
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TEIUIOBUI TOTIK iHTeHCHBHiCTIO (=21kBT/M? mpotsarom 2 c. Ilpu cramioHapHOMYy
IOTOII MM JaHuMH Bigmosimae Q=42k]lx/m?. I'pannuno Ge3neunnii pagiyc (pamiyc
eBakyarii) st groauHu ctaHoBuTh (3,1-3,6). YV Tabn. 1 HaBeAeHO ypaXeHHs
TEIJIOBUM BUIIPOMIHIOBAHHSIM.

VYci mianpueMcTBa XapyoBoi MPOMUCIOBOCTI MAalOTh Y CBOEMY CKJIaJll pi3HUMN
MapK TPaHCIOPTHUX 3ac001B, 10 3a0€3MeuyloTh JOCTaBKYy Ta BiJIBAHTaXEHHS
CUPOBHUHU Ta TOTOBOI MPOAYKIli. Bce 3yMOBIIO€ 3HAXOXKEHHS MaJTUBHO-MACTHIIBHUX
3ac001B TUITy O€H3HH.

3MOIeNII0EMO HACTYIHY CHUTyaIiio. Y eMHOCTI 21,5 M® 3HaXOIUThCS OCH3UH.
JUIsi OUIHKM MakCHMajbHO MOMKJIMBUX HACHIIKIB TPUHHATO, 10 B pe3yJbTaTl
po3repMeTu3ailii Becb OEH3MH BUJIMBCS, 1 CTaBCs BUOYX MapiB OCH3MHY 3 YTBOPEHHAM
BOTHEBOI KYJII.

3

Tabn. 1. YpaxeHHs JIIOJUHU TETJIOBUM BUIIPOMIHIOBAHHSIM

Cryninb Q,

. Xapakre AJKEeHHA 1 HACTIAKH
omiky K JIoK/m? paKTep yp a

[To4yepBOHIHHA 1 MPUTTYXITICTh
HIKIPH, 110 CYITPOBOJIKYIOTHCS CamnirapHi
[epmmit | 100...200 | gesikor0 XBOPOOJIUBICTIO. ypasKeHHs
[Ipane3naTHICTh HE BTPA4a€eThCS.
Omniky MBHJIKO 3arOKOThCSL.

. Brpara
YTBOpEHHS MyXUpiB, HATOBHEHUX :
. : . | mpane3naTHOCTI.
Hpyruit | 200...400 | pinuHoro. BTpaTa mpane3gaTHoCTI. .
) ) [ToTpibHE
[ToTpiOHe MiKyBaHHS. )
JIKyBaHHS.

[ToBHE pyliHyBaHHS IIKIPHOTO

Tperiit | 400...600 | mMOKpUBY, YTBOPEHHS BUPA3OK. Tpusana srpata

: . mparne3aaTHOCTI.
[ToTpiObHE TpHBase JTIKyBaHHS. Panesa
Towas OMepTBIHHSA MiIIIKIPHOT HmoBipHUit
YetrBepTuit 600 KJIITKOBUHU, M’ A31B 1 KICTOK, CMEpTEJIbHU I
OOBYTIIFOBAaHHS. pe3ynbTaT

HeoOxigHo po3paxyBaTu Bpaxarodu (HakTopy Mpu TEIJIOBOMY BUIIPOMIHIOBAaHHI
y pa3i BUHUKHEHHS BOTHSIHOI KYJI1 1 TOJKEXK1 HaJl IPOJIUTTIM OCH3UHY.

3a 1oOyIOBaHOK MOJEIII0  PO3PAXOBYEMO  IHTEHCHUBHICTh  TEILJIOBOTO
BUTIPOMIHIOBaHHS Ta 3aJEXKHICT, MOpPOTY Ooii Bim Biactani. BignmoBigHi rpadiku
BimoOpaxeHi Ha puc. 1-2.

3anmpomnoHOBaHa MOJIETh JA€ 3MOTY IIBHIKO OIIHATHA HACIIIKA BUHUKHCHHSI

MOXKEX1 Ha TEPUTOPIl MIANPUEMCTBA, JI€ BUKOPHUCTOBYIOTHCS ab0 30epiraroThes
MaJMBHO-MACTHIIbHI MaTepialiu, [0 AKTyaJIbHO MPU MPOBEACHHI OCHOBHOI A1STILHOCTI
MIIIPUEMCTBA Ta PEMOHTHO-TIPO(DIAKTUYHUX POOIT.
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JIIATHOCTYBAHHSA CTAJIOI YACY MOJEJI EOIJTEMIT
KOPOHABIPYCY HA OCHOBI IHTET'POBAHOI'O MHK

CuibBectpoB A. M., Camconos B. B., Kpusoooka I'. 1.
Hayionanvnuut ynisepcumem xapuosux mexnonoziu, Kuis, Ykpaina
E-mail: galinakryvoboka@gmail.com

Diagnosis of the Constant Time Model of the Coronavirus Epidemic
Based on the Integrated Less Squares Method

The essence of dynamic processes is the relationship between the rate of change over time
and their number. In the absence of information about the structure of the model of a dynamic
process, the problem of identification, as a problem of approximation, has many solutions.
However, only the only solution will be optimal for the problem of forecasting for a specific time t.

The study is based on statistics on the number of patients with coronavirus by day. The
unknown dependence is approximated at selected intervals by power polynomials of I, Il degrees.
As a result, the process model was selected and the forecast for 1 month was made.

CyTHICTh TUHAMIYHUX TPOIIECIB MOJISTAE Y B3aeMO3BI3Ky mBuakocti X (t) ix
3MiHHM B Yaci t Ta ix kinpkocti X(t):

X(t)=f(X(), €N

ne Heniniiinuii omeparop f(X) Ha kinmeBoMy imTepBami uyacy ! MoxHa 3
JOTIYCTUMOIO TIOXMOKOIO 3aMIHUTH JiHIMHUM. J[ma Mamux mpupoctiB At dacy
piBHsHHS (1) MOXHA 3aMIHUTH PI3HUIICBUM PIBHSHHSIM:

x(k+D)-x(k) _

At (k),

abo
X-(k+1) = (a(t)At+1)- x(k) = S(t) - x(k) 2)

BukopucroByroun merox IMHK [2] mpu 3cyBi Ha 1 Kpok [T OKpeMUX AUTSTHOK
t, sxe HajgexuTh KoB3HOMY iHTepBany (K+1k+2,..k+m), m=30 nauis,

£-1

00YMCIIOEThCs 3HaYeHHA [, At =1 neHs, Ta BIANOBIAHO g === g 1.
At

VY pe3ynbTaTi NpoBeIeHUX PO3PAXyHKIB, HA OCHOBI JAHUX CTATUCTUKHU €mifieMii
KOpOHaBipycy B YKpaiHi 3a Tpu ocTaHHIX micaril 2020 poky (’KOBTEHb, JIUCTOTIA] Ta
rpynenb) [1], orpumano nHacrymui nmawi: S =10161, B, =1,0224, 5 =0,9681 Ta
BignoBigHo oq = 0,0161, o, =0,0224, a3 =—0,0319.
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Hactynaum kpokom € anpokcumanis no MHK « Bix t niHIHHOIO 3a7I€XKHICTIO:

a(t) = CO + Clth y

Ta KBaAPATUIHOIO:

2
cp!

a(t) = CO + Clth + Czt
ne t, — cepeane 3naueHHs (N wmicsus). B pesynbTaTi qocinipkeHHss ooepeMo
Ty Mojelb a(t), 3a sikoi MeHIIa moxuoka mporHo3a Ha 1 micsip (ciuens 2021).
B pesynbrari niHiiiHOT anpoKcUMAaIlii OTpUMau 3aJIeKHICTh:

a(t) =0,0382 —0,0008t . (3)
Pe3ynpTaT KBaipaTU4YHOT allpOKCUMAITIT:
a(t) =—0,0098 +0,0022t — 0,000033t>. 4)

[TopiBHSHHS OTPUMAHUX MOJACIICH 3aJIeKHOCTI KIUIBKOCTI 3aXBOPIOBaHHS
(puc.1) Bix a(t) i cratucTiyHMX AaHuX [1] 103BOJIsE 3pOOUTH BHCHOBOK, 1[0 OOM/IBI
MOJIeJli JTAFOTh HAOJMKEHO OJHAKOBI PE3YNIbTaTH, IPOTE CEPEeIHbOKBAJAPAaTHYHA
BigxuneHHs noxuOku wmoxeni (3) craHosuth 4,017*107, (4) — 6,46*10°, mpo
HiATBEPKYE, 10 MOJIeIb (3) OuIbllie HAOIMKEHA 10 pPeaTbHUX JTaHUX.

0)
Puc. 1. Kpua nanux 3axBopuiuX Ha KOPOHA BIPYC Ta MPOTHO3 332 MOJEILIIO:
a) a(t)=0,0382 —0,0008t; 6) «(t)=-0,0098 +0,0022t — 0,000033t>.
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[IpencraBiene AOCAIIXKEHHS € CyO’€KTUBHUM Yy MIpy TOTO, IO HACIpaBAl AaH1
PO KUIBKICTh XBOPUX Ha KOPOHABIPYC HAcHpaB]ll 3ajieXkaTh Bl BEIUKOI KUIBKOCTI
MOKA3HMKIB 1 OJTHUM 13 TOJIOBHUX € KUIBKICTh MPOBEAEHUX TecTiB. Pazom 3 TuMm, B
poboTi mpoaeMoHcTpoBaHO edektuBHICTh MeTony IMHK, mo no3Boinse orpumaru
HE3MIIlIEH] OLIIHKM IapaMeTpiB Ha KOPOTKUX Ta CHJIbHO3AIIYMJIEHUX BHOIpKax 3
METOI0 PO3B’sI3yBaHHs 3aaul IPOTHO3Y.
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AOCTIKEHHA CUCTEMH YIIPABJIIHHSA ITPOEKTAMMU TRELLO
JJIAA 11 BUKOPUCTAHHSA TP PO3POBJIEHHI
ITPOT'PAMHOI'O 3ABE3IIEYEHHSA

Tomnoas B. B.
Hayionanvnuti ynisepcumem xapuosux mexnonoeiu, Kuis, Yxpaina

E-mail: vladtopol345@gmail.com

Investigating the Trello Project Management System
for Its Use in Software Development

The staff of IT company need to use project management system. Trello project management
system helps project manager to assign tasks to developers and control the process of their
implementation. Trello helps co-workers to communicate with each other. The process of software
development with Trello is much easier because this system automates processes of assigning tasks.
In this paper, features of Trello is described in detail.

BuxoprcTtaHHS CHUCTEMHU YOpPABIIHHS TMPOEKTAMHU B POOOTI KOMITaHIl €
BAXKJIIMBOIO CKJIAJOBOIO JJISI Cy4aCHOTO MEHE/KMEHTY Oylb SIKUMU MpoekTamu. B
chepi IT Ha CHOTOAHINIHIA [E€Hb BaXKO YSIBUTH PO3POOKY MPOTPAMHOTO
3a0e3neueHHs Oe3 BHKopucTaHHs Takoi cuctemu. Cuctema Trello € ogna 3
HaWMOMYJISIPHIIIMX HA PUHKY Ha TENEPIIIHIMA yac.

Trello — e onnaiin-tutatdopma JIsl yIpaBIiHHSI MPOEKTAMHU Ta 3aBJIaHHIMU
[1]. B ocHOBI JIe:)KUTH STIOHCHKA CHCTEMa opraHizamii pobounx mporeciB «Kanbany,
7€ JTOIIKH, CIUCKU 1 KapTKW MO>XHa KOMIIOHYBAaTH 1 BUKOPHCTOBYBATH B JIECATKAaX

165



pi3HUX creHapiiB. Trello— MakcMManbHO TPOCTHH IHCTPYMEHT, SIKUH JIETKO
BIIPOBAAUTH B poOoumii mpouec Oe3 I0Broi aganTtaimii 3 00Ky mnepcoHamy. Jlms
oprasizaiii 3aBJaHb BUKOPHUCTOBYETHCS JOIIKA 3 KapTKaMu, SIK1 pO3MOAUISIOTHCS 32
TUnaMu. Sk mpaBuiio, 3aBIaHHs pO30MBAIOTHCS HA: 3aIlUIAaHOBAH1, MOTOYHI, BUKOHAHI
[2]. Ctpykrypa Trello Takoxk ckiIamaeTbesi 3 JOMIOK, SIKI PO3IUICHI HA CIHCKH 3
kapTkamu. Ko)kHa KapTka HAJIAMITOBYETHCS IHAWBITYaIBHO — MOYKHA TPUKPIMHTH
MITKY, JOAAaTH YYacHHUKIB 1 Ounbin jgoknamuuii omuc [3]. KokHy 3 m0moxk MokHA
BUJIUIATH TIiJI KOHKpETHI poOoui mpomecu abo Bigaum. Y Trello € HagiiiHuii
Binkputuii API. lle o3nauae Te, mo y po3poOHHMKA € MOXIJIMBICTH 3pOOUTH CBIU
BJIACHUH KIII€HT Ta HAJAIITYBaBIIW KOTO MPAaKTHUYHO Mix 1m0 3aBroaHo. Trello moxkHa
BUKOPHCTOBYBATH HE TIIBKH 3a KOMII' FOTEpOM. ICHye TakoX IOJaTOK MJis
cmapTtdoniB Ta muaHmeTiB. Trello nyxe 3pydHO BUKOPHCTOBYBATH AJII PO3POOKHU
nporpaMHoro 3abesnedeHHs. J(anuii nmporpaMuuii 3acid Ja€e 3MOry KEpIBHUKY BIIALTY
PO3pOOKHK pO3/IaTH 3aBJaHHS KOKHOMY MporpamMicTy. B naHiil cuctemi € MOXKIIUBICTh
HA3HAYMTH BIJMOBIIAJIBHOTO i KOXKHE 3aBaHHsa. OKpIM TOTO0, 110 KEPIBHUK BIAALUTY
PO3pOOKM MOXKE JaBaTH 3aBJIaHHS Ha PO3POOKY MEBHOI YACTHUHH MPOTPaMH, TAKOX
TECTYBAIBHUK MOJKE JIaBaTH 3aBJlaHHS PO3pOOHMKAaM Ha BUTIPABIICHHS 0ariB, sKi € B
nporpami. KepiBHUK TakoX MOK€ BKa3aTH 4Yac, 3a SKUH PO3POOHHK Mae BHUKOHATH
nocTaBiieHe 3aBhaHHs. SIkmio mopiBHaTH Trello 3 takoro cuctemoro sik Microsoft
Project To Trello € kpamie 3a paxyHOK TOro, 10 B HBbOMY CTPYKTypa MPOEKTY
Habarato Kpaiie Bi3yaJIbHO IMMOJaHa 3a JOMOMOTOI0 KaHOaH-AOUIOK. 3aBASKU IIbOMY
nporpaMictaMm Habararo Jeriie CIpuiMaTh CTPYKTYpY NMpoeKTy. Takok mepeBaroro
Trello wang nesakuMu cUCTEMH-aHAJIOTaMH € Te, 0 B HBOTO € MOXKIIUBICTD
peanizyBatu iHTerpaiito 3 Slack-momynspHuM KOpropaTUBHUM MECEHKEPOM, SIKUit
Iy>Ke 4acTO BUKOPUCTOBYIOTH B IT kommaHisx.

[IpoBiBIIM JTOCHIKEHHS JaHOI CHCTEMH YIIPaBIiHHS IIPOEKTAMH MOXHA
CKa3aTu Te, IO JIaHa cUcTeMa € ayxke KopucHoro s [T xommaniit mpu po3pooiri
mporpaMHoOro 3a0e3nedeHHs. BoHa 3a0BOJIBHSIE BC1 BUMOTH CYYacHOTO YITPaBIIHHS
IPOEKTaMU. 3a paxyHOK BIPOBKCHHS JMaHOi cucteMu B IT kommaHiro IisUTBHICTB
KEepIBHUKIB, PO3POOHHKIB, TECTYBAIBLHUKIB MOKpamuThcs. HamaroThcs pekoMmenaartii
BUKOPUCTOBYBAaTH TaKy CHUCTEMY [JI1 TIPOEKTIB MO po3poOlili MPOrpaMHOrO
3a0e3neyeHHs.
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CUCTEMMU IMIATPUMKHU AIAJTBHOCTI JIIKAPHI
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E-mail: vladtopol345@gmail.com

Research and Development of Information and Analytical System
to Support the Hospital Activity

Implementation of data mining methods will improve the work of the hospital. In this paper,
research and use of data mining methods is concerned. As a result, the process of developing an
information and analytical system to support the hospital activity is described in detail. Such a
system should support the decision making process.

Ha cboromnimHii fAeHb JiKapHs Mae 0arato pi3HUX 3aBlaHb IMOJ0 HaJdaHHS
SKICHOT MeIU4YHOI jormomMoru XBopuM. OCHOBHMM 3aBJIaHHSIM € 3IHCHEHHS SIKiCHOT
MEJIUYHOT JIOTIOMOTH BYaCHO, 0€3 3aTpUMOK, 00 BiJ I[bOTO, MiJ] Yac, 3aJICKUTh KUTTS
Ta 370poB’sa marieHTta. [Hdopmalris, ska HAKOMYYETbCS JIKApHEH TPU HaJlaHHI
MEJIUYHUX TIOCIYT MOXKe OyTH JKepesioM IMiJBHINCHHS €()EKTUBHOCTI 1i poOOTH 3a
paxyHOK TMPOBEJEHHS aHali3y Ta MNPUHHATTSA, Ha WOTO OCHOBI, YIPaBIIHCHKHUX
pIIIEHb.

[Iloguss B JIKapHIO HAAXOIWUTHh BEJIMKA KUIBKICTh XBOPUX 3 PI3HUMU
xBopoOamu. JIJist Toro, mo0 MPUHHATH XBOPUX MOTPIOHO 3a0e3MmeunT HEOOXITHOO
KUTBKICTIO JTKKO-MICITb BiiisieHHs JrikapHi. [ToTpiOHO, 11100 KOXKHE BIIIUICHHS MaJio
TOCTATHIO KIIBKICTB JIDKKO-MICIIh 1 TAKOXK 1100 HE OYJI0 HA/UIHIIIKY.

Ha croromHimHii n1eHs cuTyalliss B YKpaiHi 1 B CBITI B 3B’S3KY 3 €HIAEMIEI0
KOpPOHABIpyCy € AocHTh HempocTor. KimpkicTs XxBopux mogeir Ha COVID-19
3pocTa€ 3 KOXHUM JIHEM 1 HJe JyXe BEJIMKE HAaBaHTAXXCHHS Ha JIKyBaJIbHO-
npoUTaKTUYHI 3aKIaaH, sIK1 3aiiMalOThCA JIIKYBaHHIM XBOPUX Ha JaHY XBOPOOY.

[lepen nikapHErO MOCTAIOThH 3a7]a4i B IPABMIIBHOMY Ta BYaCHOMY 3a0€3MeUeHHI
JTKKO-MICIIIMU yCiX BIJJIUICHB JIIKApHI Ta B CTBOPEHHI YMOB JJIs JIIKYBaHHSI XBOPHX
na COVID-109.

CTBOpUTH yMOBH [IJIsl JIIKYBaHHS TaKHUX XBOPUX € TPOIEC HEMPOCTHIA:
MOTPiOHO 3HAWTH KBai(hiKOBAaHWN MEPCOHAN, OONAMITYBaTH TANATH, B SKUX OYIyTh
JIe)KATH TakKi XBOpI, 3aKyIMUTH HEOOXIiTHI MEIMKAMECHTH, MCJWYHE OOJaJHaHHS Ta
3aco0M 3axWCTy. 3HAIOUM Halepe] Te, SKa KUIBKICTh XBOPUX MOXE HQTIMTH 0
«KuiBchkoi Micbkoi KiIiHIYHOT ikapHi Ne3», 3a 3amanuii mepio1, MpaIiBHUKHU JKapHi
MOXXYTh Harepes] CTBOPUTH HEOOXIMHI JIKKO-MICIA Ta 3aKyMUTH MOTPiOHI 3aco0u
JUIS JTIKyBaHHS nalieHTiB xBopux Ha COVID-19.

JI71s1 mpoBeiCHHS aHAJI3Y CJIiJl BUPIIIWTH HACTYIHI 3a/1a4i:

o [IpoBectu aHami3 METOAIB 1HTEIEKTYaJIbHOIO aHAJI3y JIaHUX Ta 00paTu
NpUAATHI I BUPIMICHHS 3a7a4 MPOTrHO3YBaHHS HEOOXiAHOT KUIBKOCTI JIKKO-MICIb
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y BIAAUICHHAX JIIKapHI;

o Po3poOutu cTpykTypy cXOBUIAa JaHUX I HAKONUYEHHS JaHUX
HEOOXITHUX JJIsl IPOrHO3YBaHHS;
o [IpoBecT mNpPOrHO3yBaHHS KUIBKOCTI JIKKO-MICIb [JIi PO3MIILICHHS

XBOPHX Y BIIJUICHHAX JIIKapHI TphOMa crioco0aMu Ta oOpaTh HaOUIbIT WMOBIpHHI
MIPOTHO3 METOJIOM BHOOPY /IBa 3 TPHOX;

o Busnauntu mnotpebum y JDKKO-MICUSAX Y BIIAUICHHSAX JIIKapHI 1
chopMyBaTH PIIIEHHS MO0 PO3MILIEHHS XBOPUX HA HACTYIHUI Mepioz;
o BusHaunTH KOO KUIBKICTIO MiCIlb MOTPIOHO 3a0€3MEeUnTH JIIKApHIO TS

JIKyBaHHS MAIll€EHTIB XBOPUX HA KOPOHA BIpYC.

[Tics anamizy «KuiBchKO1 MiChbKO1 KI1HIYHOT JTikapHi Ne3» Oyio BUPIIICHO, 110
icHye moTpeba y BIPOBAKEHHI 1H(POPMAIIHHO-aHATITHYHOI CUCTEMH MIATPUMKHU
TISTBHOCTI JIikapHi. BrmacHa po3poOka Mae 3aJ0BOJIBHUTH TOTPeOU MepCoHaTy
JKapHI Tak K BoHa Oy/ie BpaXxoBYBaTH MOTPEOU came IaHoi JIIKapHi.

Jlist mporHo3yBaHHS MOTpeOM y JDKKO-MICUSAX BIAJAUIEHb JiKapHi, OyIo
BUKOPHCTAHO TaKi METOJM IMPOrHO3YBaHHS sK: METOJA 4acoBux psaaiB B Analysis
Services, meron Xosbra — BiHTepca Ta MeTOJ] €KCIIOHCHINIATBLHOTO 3IJIa/1KyBaHHS.
3a JIOMOMOTO METOAY YacoBUX PsAiB, XojbTa — BiHTepca, €KCIIOHEHIIAIBHOTO
3rJ1a/DKYBaHHS MOYXKHA 3pOOHMTH MPOTHO3 Ha HACTYIMHHMA MICSIb Ha OCHOBI JaHUX 3a
MOTIEPETH1 MICSIII.

Meton XoabTa Ta METOJT €KCIIOHEHIIIaTbHOTO 3TJ1a)KyBaHHS BUKOPUCTAHO IS
IIPOBEJICHHS aHalli3y KUIBKOCTI MAIllEHTIB, SKI XBOPI HA KOPOHaBIpyc. 3a JOMOMOTOI0
JAHOTO TPOTHO3YBAaHHS MOKHA Hamepel AI3HATUCh CKIIbKA XBOPHUX TMAllI€HTIB Ha
KOpOHaBipyc OyJie B HACTYITHOMY MICSIIl 1 Hamepea CTBOPUTH HEOOXiTHI YMOBH s
nikyBaHHs xBopux Ha COVID-109.

YacoBwii psii — 11€ TOCTIJOBHICTh BUMAJAKOBUX BEITWYHMH, 3a/IaHUX HAa OJTHOMY
iiMoBipHOCHOMY mpocTopi [1]. Amami3 yacoBux psaiB (time-series analysis) —
CYKYTMHICTh CTATUCTUYHHX METOIB JIJISl BUSIBJICHHS CKIJIAJOBUX YaCOBOTO PAIY 1 HOTO
nporHo3yBaHHs. KokHe 3Ha4Ye€HHS 4YacoOBOTO pPsAy HA3UBAETHCA PIBHEM YacOBOTO
psamy. Y 4acoBOMY psijlii KOKHOMY PIBHIO Mae OyTH BKa3aHO 4ac BUMIpPIOBaHHS a0o
HOMEpP BHMIPIOBAaHHA M0 TOPAAKY. MeTonu aHamizy 4YacoBHX pSAIB ICTOTHO
BIJIPI3HAIOTHCS BiJl METOAIB aHali3y AaHUX mpocToi BuOipku. [Ipu anamizi gacoBoro
PSIy MOCHTIMHUKA MIKABISATh HE TUTBKH CTATUCTHYHI XapaKTEPUCTUKH YaCOBOTO PSY,
ajie 1 BpaxOBY€ThCS B3a€MO3B’SI30K BUMIPIOBaHb 3 yacoM. YacoBi psAnu, SK MPaBUIIO,
BUHUKAIOTh B PE3yJIbTaTi BUMIPIOBAHHS JESKOTO Moka3Huka. lle MoxyTh OyTh sK
XapaKTepUCTUKN TEXHIYHUX CHUCTEM, TaK 1 TOKAa3HWKH TPHUPOJHHUX, COIIaIbHO-
E€KOHOMIYHHMX sBUIl 1 mporeciB. OCHOBHa MeTa aHali3y 4YacoBOTO pAIY —
moOylyBaTH MPOTHO3 HWOTro 3HAaYeHb HAa MaWOyTHI mepiogu. A OCHOBHI 3aBIaHHS
aHai3y 4acOBOTO Py — 3PO3YMITH, MiJl BIUIMBOM SKHUX KOMIIOHEHT ()OPMYETHCS
3HAUEHHS 4YacoBOTO psiay, 1 MOOyAyBaTH MaTEMaTUYHY MOJENb IJs KOXHOT
KOMIIOHEHTH a00 1X CyKyImHOCTI [2].

Meton XonpTta — BiHTepca BUKOPUCTOBYETHCA AJIsI TPOTHO3YBAHHS YaCOBUX
pANIB, KOJHU B CTPYKTYpl JaHUX € chOpPMOBAHUN TPEHJ 1 CE30HHICTh. Mojelnb
nporHo3y XoisTa — BiHTEepca — 11e TphOX MapaMeTpudyHa MOJENb MPOTHO3Y, SKa
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BpPaxoOBYe€: 3TJA/DKCHUM EKCIIOHEHUIaNbHUN psiA, TPEHO, CE30HHICTh. Moaeni
Xonbra — BiHTepca MOXYTh BpaxOBYBaTH CE30HHICTh B MYJbTUIUIIKATUBHOMY 1
aJIMTUBHOMY BapiaHTax [3].

Meton XonbTa BUKOPUCTOBYETRCS JIJISI IIPOTHO3YBAHHS YaCOBUX PSIJIIB, KOJIH €
TEHAEHI[ISl A0 3pOCTaHHs ab0 MaJiHHSA 3HAauY€Hb YacOBOTO pAMLYy. A TaKOXK I PAIIB,
KOJIM JIaH1 € HEe 3a MOBHUH IIUKJI, 1 CE30HHICTh 1€ HEe BUAUIUTH. MeETo]l 3aCHOBaHUM
Ha OI[IHIl CTYIEHs JIHIAHOTO 3pocTaHHs (200 TMajiHHS) TOKa3HWKa B Yaci.
[TapameTpr Mozem OOYMCITIOIOTHCS TOCTIOBHO 1 1X 3HAYEHHS IS OCTAaHHBOTO
CIIOCTEePEKCHHS BHU3HAYAIOTh OCTATOYHHMM BUTIIAN Mozenmi. JlaHWM MeTon ToKa3ye
JUHAMIKY YacoBOTO psiAy SK JIHIMHY 3aJeXHICTh 3 MapaMeTpamu, Skl MOCTIHHO
3MIHIOIOThCS [2].

MeTon  eKCHOHCHINIAJIBHOTO  3TJIa/DKYBaHHS —  METOJI  MaTeMaTHUYHOTO
NIEPETBOPEHHS, KU BUKOPUCTOBYETHCS MPHU MPOTHO3YBAHHI YacOBUX PsTiB. MeTox
€KCIIOHEHIIaJTbHOTO  3IJIAJUKYBaHHS  HaWOUIbll  e(EeKTUBHUM Tpu  po3poOIi
CEepPEAHBLOCTPOKOBUX MPOTHO31B. BiH MiIXOAUTH IPU MPOTHO3YBAaHHI TUTLKU HA OJUH
mepioq Bmepex. Moro OCHOBHI IepeBard MpPOCTOTA MPOLEAYPH OOUUCICHD i
MOXJIMBICTh BpaXyBaHHs Bard BUX1IHOT iHpopmarii [4].

Jlnst HakonrueHHs Janux Oyno nmooynoBano cxoBuile ganux B CYBJ] MS SQL
Server, sike BKJIOYae Taki TaOmuii ¢akty: Tabmuusg ¢akry «Jlbkko-micus» Ta
Tabmuis gakry «3abe3nedeHHs». Tabmuis «JIikko-micisg» Oyna cTBOpeHa JJisl TOTO,
o0 aHaIi3yBaTH JlaHi MPO PO3MIMICHHS JIKKO-MIcIh B JikapHi. Tabmuisg dakrty
«3abe3nedyeHHs» OyI0 CTBOpPEHa ISl TOTO, 00 aHaI3yBaTH JaHl MPO MOTIK XBOPUX
3 COVID-19 B nikapHto. ByB cTBOpeHMI KII€HTCHKUM MOJATOK B CEPEIOBHIII
po3pooku Visual Studio na moBi mporpamysanns C#.

3a IOMOMOrOI TMPOBEACHOTO aHANi3y TPhOMa METOJAMH MOYKHA MOPIBHSITH
pe3yabpTatiB mporHosiB (Puc.1). Pe3ympTaT mporHosy MeToa0M YacOBUX PSIIB
1oKaszaB Te, 0 B JoToMy Micsii 2021 poky B XipypriyHomy BigaiaeHHi Oyne 167
xBopuXx. Pe3ympTaT mporHo3dy meromoMm XoibTa — BiHTepca moka3zaB Te, IO B
naHomy wicsi Oyae 157 xBopux. MeTomoM €KCHOHEHIIAIbHOTO 3TJIa[KyBaHHS
pe3yabTaT MpPOrHo3y ckianae 164 xpopux. [IpoananizyBaBim JaHi 3HAYCHHS MOKHA
nmobauynuTu TE, MO0 pPEe3ydbTaTH TMPOTHO3Y 3a JOMOMOTOI0 YacOBUX pSAIB Ta
€KCTIOHCHITIaIbHOTO 3IJIa/KYBaHHS € IOCUTh CX0XI MK CO00I0, a MPOrHO3 METOJIOM
Xonbra — BinTepca Tpoxu BiApizHAeThCA. OTKe, MOKHA 3pOOUTH BUCHOBKH IIPO T€,
0 B JaHId CUTyalii MpU MNPUNHATTI YIPABIIHCHKOTO PIMICHHS O PO3MIIIECHHIO
JTKKO-MICIh B XIpypriyHOMY BimniieHHI Ha mepioq mtororo 2021 poky kpaiie ciif
OMMPATUCH HA MPOTHO3 YACOBUMHU PSJIAMH Ta MPOTHO3 METOJOM €KCIIOHEHIT1aJTbHOTO
3T/ KyBaHHS.

[Tporno3 merogom XoJbTa MOKa3aB, MO KUTBKICTh XBOPUX Ha KOPOHABIPyC B
moroMy Micari  O6yme 206 ocid, a TPOTHO3 METOJOM EKCIIOHEHIIIaJbHOTO
3rIa/KyBaHHS IT0Ka3aB, 10 B JrotoMy Micami 2021 poky Oyae 209 xBopux.
3HaueHHsl Pe3yJbTaTiB JAHUX MPOTHO3IB € JIOCUTh OJU3bKI 1 TOMY Ha OCHOBI IIMX
JAHUX MO’KHA MPUNMATH PIIIEHHS PO TE, 110 Ha JIOTUM MICSIb TOTPIOHO CTBOPUTH
BC1 HEOOXimHiI ymMoBH miisi Toro mob mpuiiHata 206—209 xBopux Ha COVID-19.
[ToTpiOHO 3aKynmuTH HEOOXI1IH1 3acO0M, 00IAIITYBATH MalaTH.
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Puc. 1. TlopiBHSIHHS pe3y/bTaTIB IPOTHO3IB

VY naniii po6oTi OyJI0 BUKOHAHO TaKi €TaIu:

nocpkeHo pobory «KuiBCchkoi MICBKOT KIIHIYHOT JiikapHi Ne3y.
3aBAsSKM JAaHOMY JOCHIIKEHHIO OyJ0 BUSIBJICHO TIEBHI NpoOjIeMU B
po6oTi JikapHi Ta Oyna chopMoBaHa OCTAHOBKA 3aJ1a4l JOCIIKEHHS;
JTOCTIDKEHO METOAW  IHTEJIEKTyallbHOro aHamizy ngaHux. Jlane
JNOCII/DKEHHS a0 MOMIIMBICTE BHUIBUTA HEOOXIAHI METOOU JUIA
BIIPOBA/DKEHHS. TakuMu METOAaMU €: METOJl YaCOBUX PAIiB B Analysis
Services, Meron XosibTa — BiHTepca, MeETOA EKCIIOHEHIIAJIbHOTO
3TJ1a/KyBaHHs, METOJT XO0JbTa;

po3pobiieHo cxoBumie ganux. CxoBumie gaHuX iH(OpMaIiiHO-
AHAJTITHIHOT CUCTEMHU MIATPUMKH JTisUTBHOCTI JIIKApHI € HEOOXITHUM ISt
TOTO0, 1100 30epiratu AaHi mpo 3a0e3nedeHHs! BIAAUICHD JIKApHI JKKO-
MicIsIMU Ta Hajaxo pkeHHS xBopux Ha COVID-19 B KoBigHE BiliICHHS;
pO3po0JICHO KIIEHTCHKUN mojaTok. Llel JomaTok MigKIFOYaeThCs 10
CXOBHIIA JJAHUX 1 J1a€ MOXJIMBICTh BUKOHYBAaTH OOpOOKY ITUX JTaHUX Ta
eKCTIopTyBaTH JaHi B Excel 1 mpoBeieHHS MPOTHO3YBaHHS;
MIPOBEJICHO MPOTHO3YBAaHHS JOCIIDKCHUMH METOJaMH. 3a JOTIOMOTOIO
pEe3yNbTaTIiB JaHUX TMPOTHO3IB MOXKHA TPUUMATH PIIMICHHS PO
PO3MIIIEHHS JKKO-MICIh Y BIIJIUIEHHSX JIIKapHI Ta OPIEHTOBHO 3HATH,
aka KutbKicTh XxBopux Ha COVID-19 Oyme B mikapHi B HacTyImHUH
MICSIIb JJIs1 TOTO, 1100 Hamepel CTBOPUTH YMOBH IS JIIKYBaHHS XBOPHUX
3 TAKOKO XBOPOOOIO.
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A Systematic Approach to the Development of a General Model
of Occupational Injury Risk in the Food Industry

The problem of determining the causes of occupational injuries is key to ensuring effective
prevention of this undesirable phenomenon at all levels of occupational safety management. The
paper considers the construction of a general model of occupational injury risk based on the
methods of regression and factor analysis, which comprehensively links the probability of an
accident with the frequency of accidents at work for a wide range of reasons.

[ToctanoBka mpoGnemu. Ilpobmema Bu3HAYEHHS TPUYUH BUPOOHUYOTO
TpaBMaTU3My € KJIIOYOBOIO JyIsi 3abe3nedeHHs e()EeKTUBHOI MPOQPLIAKTUKH I[HOTO
HeOa)XKaHOTO SIBUIIIA HA BCIX PIBHAX YMPABIIHHS OXOPOHOIO MPAII.

OcHoBHI Matepianu nmociipkeHHsa. s BupimeHHS gaHOI TpoOeMH BXKe
Oarato 3po0JeHO HaWOUIBIIE 3 HAMPSIMKIB PO3CIINYBaHHS, OOJNIKYy Ta aHamli3y
Oe3rmocepeHiX MPUYUH BUPOOHWYOTO TpaBmaTu3My. [IpoTe BiACYTHI OJHO3HAYHI
BIAMOBIZII Ha TWTaHHS, SKUM YHMHOM BIUIMBAIOTh HAa BHUPOOHHYHMI TpaBMaTH3M
3arajibHi XapaKTEpUCTUKU BUPOOHUIITBA, CTaH OCHOBHUX (POHIB, I€PKABHUI HATJIS
3a OXOPOHOIO Mpalll Ta pecypcHe 3abe3nedeHHs noTped Oe3nexu mparll. Y MpaKTUIll
aHaJI3y YpaxOBYIOTHCS JIMIIE OKPEM1 XapaKTepUCTHKU 30BHINIHIX (haKTOpiB, 11O HE
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J03BOJISIE BUKOHYBAaTH KOMIUIEKCHE OLIIHIOBAaHHS BIUIMBY Ha TPaBMATH3M YCbOTO
CIIEKTPY BUPOOHUYHUX 1 COLIATIbHO-EKOHOMIYHUX YMHHUKIB, a 1€ CYTTEBO 301HIOE
pe3yJIbTaTH aHali3y 1 HE JO3BOJISIE YPAXOBYBATH TEHJICHLIIT 3MiH 30BHINIHIX (PAKTOPIB
IUTsL KOPUTYBaHHS PO UTAKTUKYA BUPOOHUYOTO TPaBMAaTU3MY .

Jlns a”anmizy Oe3nocepe/HiX MPUUYMHHO-HACTIAKOBUX 3B’SI3KIB, IO MAalOTh
MICLIE B TMIpolleci TpaBMYyBaHHS, Yy poOOTI BUKOpPHCTaHA CXeMa BHHHMKHEHHS
HEIacHOro BUMaAKy (AuB. puc. 1), 10 BuUpillye 3aBAaHHSA MIJBUILCHHS
1HGOPMATUBHOCTI HAsIBHOI CTaTUCTUKU MPO OCHOBHI TNPUYUHU BHUPOOHUYOTO
TpaBMaTU3MYy Ta BUAM MOJIM, 110 MPU3BOAATH JO HEUIACHOro BUMaAKy. OCHOBHUM
JoKepesioM Takoi i1HdopMalii € axkTh po3CIiJyBaHHS HENIaCHUX BUITAJIKIB Ta
pe3yabTaTh iX Yy3aradbHEHHS y ¢opmax OO0O0B’SI3KOBOI IMIOPIYHOT CTATUCTUYHOI
3BITHOCTI.

Jlns aHanmizy MacuBY CTATUCTUYHOI iHGoOpMaIli MPo MPUYUHU TPABMATU3MY,
3aMpOINIOHOBAHO 3aCTOCYBAaHHS METOJY aHAJIITUYHOTO PO3B’A3KY CHUCTEMH JIIHIHHUX
pPIBHSIHb, OTPUMaHMX 3 BUKOPUCTAHHSM METOJy TOJOBHHUX KOMIIOHEHT Ta
perpeciiHoro aHanizy. BUKOpUCTOBY€ETbCS Taka OCOOJIMBICTH TOJOBHUX KOMIIOHEHT,
[0 BOHM CTaTUCTUYHO HE 3B’s3aHI MK Cc000r0, TOOTO € 3a BHU3HAYCHHSAM
OPTOTOHAIBHUMH. 3aBISKH LOMY METOJ MOXe OyTH JOCTaTHbO YCHIIIHO
BUKOPUCTAHUN JIsi TIPOTHO3YBAHHS CTATUCTHKA BUPOOHUYOTO TpPaBMaTU3MY,
3a0e3Mneuyouu Ipy IbOMY HaliMEHITy MOXHOKY MPOTHO3Y.

[Tpuunna Bua noaii, wo Bupobuuua
HELIACHOI o > MPH3BIB 110 > TpaBmMa
BHITAAKY TpaBMYBAaHHHA

Puc. 1. CxeMa BUHUKHEHHS HEIIACHOTO BUIIAJIKY, 1110 BiTOOpakKaETHCS
CTATUCTHYHUMHU JAHUMU PO Oe3rmocepeiHl NPUYUHU BUPOOHUYOTO TPAaBMATH3MY

Taxum 4rHOM, PO3TIITHYTO MOOYIOBY 3arajibHOl MOJIEIN PU3UKY BUPOOHUYOTO
TpaBMaTHU3My Ha OCHOBI METOJIIB perpeciiHoro Ta ¢aKTOPHOTO aHalizy, sKa
KOMITJIEKCHO TIOB’s13y€ WMOBIPHICTh BUHUKHEHHSI HEIACHOTO BHUMAJAKY 3 YaCTOTOIO
BUHUKHCHHS HEITACHUX BHUITQ/IKIB HA BUPOOHUIITBI 3 YCHOTO CIIEKTPY MPUYHH.
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Creating an Intelligent System
of Pattern Recognition for an Access System

The article considers the method of Viola—Jones used at universities, state checkpoints,
various public places, etc., outlines its advantages and disadvantages, identifies the main aspects of
its application. As a result, the process of creating an intelligent system of pattern recognition for
an access system is described in detail.

OcraHHIM YacoM MIMPOKOTO TMOIMUPEHHsI HaOyBa€e TEXHOJOTiS iH(OpMAaIiitHO-
MOIITYKOBUX CHUCTEM PO3Mi3HaBaHHS 0coOM 3 MeTor imeHTudikarii ocooucrocti. Ls
TEXHOJIOTIS  imeHTH(dIKaIii, mopsa 3 TEXHOJOTIAIMU PO3Ii3HABAHHS TOJIOCY,
HaWKpayM YMHOM MiAXOAHUTH JJI IHTEIEKTYaJIbHUX CEPEIOBUI HOBOTO MOKOIIHHS.
ITlincucremun  imeHTHdIKAii  OCOOMCTOCTI 3  BUKOPHUCTAHHSAM  TEXHOJOTIT
pO3Mi3HABaHHS OCOOM MOXKYTh OYyTH BHUKOPHCTaHI B aBTOMAaTHM30BAHMX CHCTEMax
Oe3MeKku, Halpukiaj, B YHIBEPCUTETAX, HAa JIEP)KaBHUX MYyHKTaX MPOIMYCKY, PI3HUX
rPOMAJICPKUX MICHSIX Ta 1H., 3 METOI 1ACHTH(}IKAII] PO3IMIYKYBAaHUX IEPCOH 3
OJTHOYACHOI0 Tepeaadyero BiIMOBIIHOT omepaTuBHOI iHQopMarii ciayx0am, sKi
3aMarOTHCSI BCTAHOBJIEHHSM OCOOMU.

Po3ButkoM cucTem imeHTH(IKAIT OCOOMCTOCTI MO 300paKCHHIO JIOJICHKOT
0CO0M MOJKE CIYXWUTH CTBOPCHHSI TOAATKOBOI MiJICKCTEMH BHOOPY 3 BiACOPSTY, SKa
bopMy€eThCS, HANPHKIAA, MOUIIXOM aBTOMATUYHOTO 3YUTYBaHHS 3 BiJcOKamep
CIIOCTEPEKEHHSI 32 HABKOJMUIIHIM OTOYEHHSIM, 300pakeHb JIIOJACBKUX OOJUYb 3
MOJAJBIIUM BUKOPHCTAaHHSAM IIi€1 1HQoOpMaIii B SKOCTI BXIJHOI IJII CHCTEMHU
iaeHTrdikaiii o0cOOMCTOCTI.

OnHuM 13 METO/IB, IO BHKOPHUCTOBYETHCS JIA 3YMTYBAaHHS 3 BiJleOKaMep
CIIOCTEPEKEHHS 300pakeHb JIIOACHKUX 001M4b € MeTo ] Bionmm — JlxoHca.
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OCHOBHI IPUHIIUIH, Ha SIKUX 0a3y€ThCS METO/:

® BHUKOpPUCTAaHHSA 300pa)k€Hb B IHTETPAJILHOMY YSBJIEHHI, L0 J03BOJISIE
MIBUAKO OOYHCIIOBATH HEOOX1IHI 00’ €KTH;

® BHKOPHUCTOBYIOTHCS O3HakM Xaapa, 3a SKUMH BiIOyBa€eThCS TIOMIYK
noTpiOHOro 00’€KTa (B JTaHOMY BUIIAJKY, 0OCOOU 1 HOTO pHUC);

® BHUKOPUCTOBYEThCS OycTiHT (B aHria. Boost — mnominmieHHs,
MOCWJICHHS) JI1 BUOOPY HAMOUIBII BIAMOBIIHUX O3HAK JJISl IIYKAHOTO
00’€KTa Ha JaHiil YacTHUHI 300paKEeHHS;

® yCi O3HaKW, L0 HAAXOIATh Ha BXiA KiIacu(ikaTtopa, Nai0Th pe3yJbTaT
«BIpHO» 200 «HE BIPHOY;

® BHKOPHUCTOBYIOTBCS KacKaJW O3HAK JUIS IIBUAKOTO  BiTKHUJIAHHS
BapiaHTiB, J¢ HE 3HaiiieHa ocooa.

PesynpraT momyky mayKe IIBHJKI, XO0Ya CaMOHABYaHHS Kiacu(dikaTopis
BiOyBa€eThCcsl BKpail moBuUIbHO. ToMy 1iedt MeTon oOMpaeThecs AJid PO3Mi3HABAHHS
00’ €KTIB Ha 300pakKeHHI.

Just Toro o0 mpamoBaTd 3 aJIrOpUuTMOM pO3Mi3HABaHHS Oci0 CrnovaTrky
CKJIaJlal0Th 0a3y KackajiB, MO0 YHUKHYTH IMOMMJIOK. Y Kackagax 30epiraroThcs
3pa3Kku HE TUIbKU 0Ci0, ajie 1 00’ €KTiB, MPUUHATHX 32 HUX.

Po3pobnenuii  momaToxk  A03BONISIE  3AIMCHIOBATH — BiJIEOCIIOCTEPEKEHHS,
BUIUISIOUN OOJIMYYsS JIFOJEHl B BIJEO MOTOIN, a TAaKOXX 3IMCHIOBATH aBTOMATHYHE
cTeXeHHs 3 (porodikcalliero roaeH, siki 0ynu 3adikcoBaHi MiJl Yac CIOCTEPEKEHHS.
Lle#i mMexaHi3M J03BOJISIE POOUTH 3BIT 3 JaTO0 1 YacoM, KOJIM CHPAaIOBaiIoO
po3nizHaBaHHs. [Ipu 1pomy BiAmagae HEOOXIAHICTH 30epiraTu BeCh BiJl€03aIuC
criocTepekeHHs. 300pakeHHs 00JMYb O0cCi0, sSIKl MOTpanmuid A0 Kaapy, OyAyTh
30eperKeHi 1 IOCTYIHI J0 Mepersiay, K B 10AaTKy, TaK 1 B MaIli npoBigHuka. Kpim
TOTO, € MOXKJIUBICTh KOPEKIIii 300pakeHHs 3 METOIO TMOJIIIICHHS SKOCT1 KApTHHKH B
yMOBaX IOTAHO1 OCBITJICHOCTI.

bazosuii anroputm Bionu — J[)koHca Mae psiJt HETOTIKIB.

1. TpuBanmii yac poOOTH aNTOPUTMY HaBUaHHS. B X071 HaBYaHHS AITOPUTMY
HEOOXI1THO TTPOAHATI3YBATH BEIUKY KUIBKICTh TECTOBUX 300Pa’KCHB;

2. Benuka KiNbKICTh OMU3BKO PO3TAIIOBAHMX OJHUH JO OJHOTO PE3yJbTaTiB
gyepe3 3aCTOCYBaHHS PI3HUX MAacIITabiB 1 KOB3HOTO BiKHA.

Mo:xHa TONINIIUTH JaHUKH MEeTOJ 1 MOAU(DIKYBaTH HOTO.
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Detailed Design of an Alarm System

Information technologies and operational technologies (automated process control system)
are getting closer every day. Therefore, the commissioning of information technologies in the
manufacturing sector requires familiarity with operational approaches and vice versa. One of the
most important subsystems of process control is alarm system. The presented work focuses on
approaches to the development of such subsystems and their design. Every system has its own life
cycle. Tasks and recommendations for the stage of detailed design of the alarm system are
considered in the work.

[Hpopmariiini TexHosorii Ta onepartiiini Texnonorii (ACYTII) crators gepani
OJNIMKYMMH 3 KOKHUM AHeM. Tomy BIpOBaJKEHHS 1HPOPMAIIMHUX TEXHOJOTIH Y
BUPOOHUY1 cepu noTpedye 03HAHOMIICHHS 13 OlepaliiHuMU MIAX0AaMH 1 HAaBIAKH.
Onnier0 3 HAWBOKIWBIMIMX TMIACUCTEM KEpPyBaHHS TEXHOJIOTIYHUM 00’ €KTOM
BUCTYyNa€ CUCTeMa TPHUBOXKHOI curHamizauii. Ilomana pobGoTta 30cepemKyeThCsi Ha
miXoAax 10 pO3pOoOKH TaKUX MIJCUCTEM Ta iX MpoeKkTyBaHHS. byab-sika cucrema mae
CBIM )KUTTEBUM LUKI. 3aBIaHHS Ta PEKOMEH/AIlli 0 cTajii poO0Yoro MpOoEKTYBaHHS
CHUCTEMH TPHUBOXKHOI CUTHAJI13aIlii pO3IJISTHYTO Y POOOTI.

Ha ctanii po60o4oro npoekTyBaHHS BU3HAYAIOTHCS Ta MPOEKTYIOTHCS aTpUOyTH
TPUBOT, CIIMPAIOYMCh Ha BUMOTH, 110 OYyJW BU3HAYEHI IiJ yac parioHamizamii [1]. €
Tpu 00JIACTI MPOEKTYBAHHS TPUBOT: OCHOBHE MPOEKTYBAHHS TPUBOT, MPOEKTYBAHHS
JroAUHO-MamuHHOro iHTepdeiicy (JIMI) i mpoekTyBaHHS TPHUBOT 3 BUKOPHCTAHHSIM
nporpecuBHuX TexHIK (advanced alarming techniques). Ilpu ocHOBHOMY
MPOEKTYBAHHS KOXKHOI TPUBOTH, CIIAYIOTh BKa3iBKaM, 3aCHOBAaHWUM Ha THUIII TPUBOT Ta
KOHKPETHOI CHCTeMH KEepyBaHHSA. YMOBHO, I YaCTUHA MPOEKTYBAHHS BITHOCUTHCS
10 cepBepHoi dacTuHM mincuctemu. llpoexkryBanns JIMI Bxirodae o3Ha4YeHHS
JTUCIUIEMHUX CTOPIHOK TPHUBOT 1 €JEMEHTIB OIMOBIMICHHS, BKJIIOYAIOYU CIOCiO
iHAUKAIl] 1 TpIOPUTETH TPUBOT. YMOBHO, IISI YaCTHHA BIIHOCHUTHCS JIO KIIEHTCHKOI
YaCTHHH MiACUCTeMH. TPUBOTH 3 BUKOPUCTAHHIM TporpecuBHuX TexHIK (Advanced
alarming techniques) € nomatkoBuMH (GYHKIISIMH, 110 MOKPAIIYIOTh €()EKTHBHICThH
CUCTEMHU TPHUBOXKHOI CHTHaNi3alii 3a MeXaMH OCHOBHOI pO3pPOOKH TpPHUBOT Ta
po3pobku JIMI. Taki MeToaM BKIIOYAIOTh CTAHOOPIEHTOBAaHI TPUBOTH Ta AUHAMIYHY
MPIOPUTHU3AILIIO.

Jlns ctaaii poOoUoro MpOEKTyBaHHS MOBUHHI OyTH O3HA4Y€HI PEKOMEHIOBaHI1
3HaUYeHHS Ta/ab0 mMpaBWwia BU3HAYEHHS 30HU HEUYTIMBOCTI TPHUBOT, 4Yacy
CHpAIOBAHHS Ta BAMKHEHHS TPUBOT (IUB. Ta0II. 1).

VY3romxeHe BUKOPUCTAHHS KOJbOPIB, TEKCTY Ta 1HIIUX IpadiyHUX €JIEMEHTIB
JIOTIOMAara€ OMepaTopy BHSIBISITH AKTUBHICTh TPUBOT 1 BHU3HAYATH TOPSIOK
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pearyBanHs. Crannapt ISA-18.2 He BuMarae BUKOPHCTAHHS KOHKPETHHX KOJbOPIB
UL BiIOOpaXkeHHs cTaHiB TpuBor. Iligxoam no iHIMKAIlT MOXYTh BIIPI3HITHCS B
3QJIEKHOCT1 B Taimy3l Ta perioHy. Heszamexno Bin 00paHOi KOJTHOPOBOi Tramw,
BAYKJIMBO, I00 KOJBOPH, KI BUKOPUCTOBYIOTHCS B CUCTEMI TPUBOXKHOI CUTHATI3aIlli
(CTC), Oynu yHIKanTbHUMU (HE BHUKOPUCTOBYBAJMCS [UJIS IHIIMX LUIEH, KpiM
CUTHAJII3aIlii), JIOTIYHUMH Ta BigoOpaxayd mpioputer. Jns iHauKaiii cTaHy TPUBOT
OKpIM KOJIbOPIB MOTPIOHO BHUKOPUCTOBYBATH CUMBOJIM, JOJATKOBI €JIEMEHTH Ta/abo
TEKCT, OCKUIBKH JaIbTOHI3M JOBOJI1 YaCTO 3yCTPIYAETHCA.

Tab6n. 1. PekoMeH10BaH1 3HAY€HHS 30HU HEUYTIUBOCTI
Ta 4yacy 3aTPUMKHU HA CIIPAIIOBAHHS Ta BAMKHEHHS TPUBOT [2]

Tun 30Ha HEYYTJIUBOCTI Yac 3aTpuMKHN
(BizcoTOK podouoro HA CIIPAIIOBAHHA
CUTHAJTY .
Aiana3onHy) Ta BUMKHEHHS
Butpara 5% 15 cexyHn
PiBenn 5% 60 cexyH]T
Tuck 2% 15 cexyHn
Temneparypa 1% 60 cexyH]T

[loBimoMIIeHHS TIPO TPUBOTY — II€ TEKCT, SIKUW 3a3BUYail BIAOOpakaeTbCs
HOpSJT 13 CUTHAJIOM TPUBOTH Ha TUCIUIESX TPUBOT, HANIPUKIIAJ, HA TUCILIET 3BEICHHS
tpuBor. Il{o6 momomortu omeparopy iarHOCTYBaTH aHOMajilo Ta cHopMyirOBaTH
BIJINIOB1/1b, BAXJIMBO, HAIATH MPOIyMaHI Ta 3p03yMiJi MOBiOMIIeHHs. Pekomenaartii
II0JI0 CTBOPEHHS MOBIAOMJICHD IIPO TPUBOTY HABEJIEH1 HUXKYE:

® YITKO BU3HAYUTHU CTaH, sSikuii BUHUK — Hampuxnan, «Bucoka temmepartypa

peaktopa 100» nHabaraTo iHbopmaTuBHiIIa, Hik « TpuBora peakropa 100»;
e He nayOmoBath  iHpoOpMaIlifo, HaJaHy IHIIMMHA  TOJSIMH, IO
BIIOOPAKAIOTHCSI, TAaKUMH SK TIPIOPUTET TPUBOTH, IM’S TETy YH THI
TPUBOTH;

® BHUKOPUCTOBYBAaTH TE€PMIHH, 3 SKMMH 3Haiiomuil omeparop — Ciii yHUKaATH
HAyKOBUX/TEXHIYHUX TEepMiHIB ab0 Ha3B BHUPOOHMKIB, SKI MarOTh
BimHOMeHH 10 imkeHepa ACYTII, a He mo omeparopa. [l 6araToMOBHUX
3aCTOCYHKIB BaXJIMBO, 100 TepMiHU OyJIM OJJHAKOBO 3HAMOMIi Ta TOYHI Ha
BCIX MIITPUMYBAHUX MOBAX;

® BHUKOPHUCTOBYBAaTH abOpeBiaTypu 31 CTaHJAPTHOTO CJIOBHHKA CKOPOYECHB —
Yepe3 0OMEXKEHHS CHMBOJIIB 1HOJI JOBOJHWTHCS CKOPOYYBATH TEPMIiHH.
BaxnuBo mnepekoHaTucs, 10 adOpeBlaTypH Jisl MOBTOPIOBAHUX TEPMIHIB
tunty «PeakTop» 3acTocoByroThbesi oaHakKoBO («RX» abo «REAC») y
KOKHOMY BHIIAJIKY;

® BH3HAYATH CTaly CTPYKTYypy TOBIJOMJICHh — Yac peakIlii omeparopa
CKOPOYYEThCA 32 PAXyHOK JIOTIYHOTO, TOBTOPIOBAHOTO IabIOHY, KOJHU
BignoBigHa iH(popMarlis (ycTaTKOBaHHS, TapaMeTp, CTaH, yCTaBKa TPUBOTH,
MOTOYHE 3HAYEHHS TOINO) 3aBXKIW B OJHOMY 1 TOMY 3K MICIi B MeXax
MOBIJOMJICHHS (HAINPUKJIIAJ, BUCOKA TeMIIEpaTypa peakTopa, HU3bKUI THCK
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Macna);

e HE pO3paxoBYyBaTH HA Te, IO OMEpPaTOp BUBYUTH HA3BU Ta HOMEPH TETIB —
sl iieHTUdiKanii TPUBOTM CIiJI BHKOPUCTOBYBAaTM TEKCTOBUW OIUC
MPUCTPOIO UM YCTATKOBAHHS Ta HOTO MiCIIe3HAXOKEHHS;

® BKJIIOYATH 1HPOPMAILIIIO PO WUMOBIPHY IPUUYMHY TPUBOTH Ta BKA31BKH 1100
pearyBanHs Ha TpuBory. Ciif BIAMITUTH, IO JESKI CUCTEMH HaJal0Th
anbTepHAaTUBHI ToJisi a0o oOnacTi BiMOOpaXkKeHHS JJs MOJAHHS €T
J01aTKOBO1 1H(OpMaIllii oneparopy;

® [IEpPEBIPATU 3PYUHICTb BUKOPUCTAHHS Il 4Yac EKCIUTyaTalii CUCTEeMH Ha
3aBojal — Hampuxkmnan, po3mip TEKCTy MMOBUHEH OYTH YWTa0EIbHUM 3
HOPMAJILHOTO MOJIOKEHHs onepaTtopa Ha APM [3].

B pamkax mpoextyBanHs JIMI nmoBunHiI OyTu peanizoBani (QyHKIIIT B3aEMOil
onepatopa 13 CTC, BuMoru 10 IKMX MOBUHHI OyTHU O3HAYEH1 B PO3/AUII MPOEKTYBAHHS
BiAMOBiAHOT MoKyMeHTallii. [Ipukmam Takux BUMOT HaBEIEHO HUKYE:

® YN JOIyCTHMO MiATBEPHKCHHS JEKUIHKOX TPUBOT OJHOYACHO;

e sKi ciocoOu QuIbTpallii TpUBOT OyAYTh HaJlaH1 OTIEPaATOPY;

e 4KIIO TMepefadadyeHa (QYHKIIS BIATEPMIHYBAHHS TpPUBOT, $KI TPHUBOTH
MOXKYTh OyTH BIATEpPMIHOBaHI, MOPSAOK BIATEPMiIHYBaHHS, KOMY J03BOJICHO
OJIOKYBaTH TPUBOTH Ta MAaKCUMaJIbHUI Yac BiATEPMiHyBaHHS TPUBOT.

Jlobpe chpoeKkTOBaHUN JIOJAMHO-MAIIMHHUN 1HTEpdelc Haaae MOXKIHMBICTH
oreparopaM MEpPeXOAMTH JO JOKepelda TPUBOTM Kilbkoma cnocobamu. Ha
HaBIraliiHUX BKJIaJKaX (BIKHaX, KHOIKAaX) KOPUCHO BKa3yBaTH CTaH TPUBOTH, sKa
akTMBHa Ha BignoBimHoMmy nucruiei. Cranmapt ISA-18.2 pexkomenaye, 1100
iHdopMallis, 3aJ0KyMEHTOBaHA MijJ Yac pallioHajizaiii TpuBor (Taka sK NMPUYMHA,
HACJIIAKK Ta Jii onmepaTopa), Oyia HajaHa onepaTopy. EnekTtponnuit moctyn (online)
B KOHTEKCTI1 MOA1T € OUbIl €()eKTUBHUM, HIDK BUKOPUCTAHHS MAllepOBUX JIOKYMEHTIB.
Metoau nonermeHds oOMiHy iH(popMaIli€ro MOBUHHI OyTH O3HAYCH1 Yy BIATIOBITHUX
JOKyMEHTaX.
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Analysis of Iridium and Inmarsat Satellite Communication Systems

The report shows that the Iridium and Inmarsat satellite communication systems have such
major shortcomings as: significant delay in signal reception and its high attenuation;
oversaturation of geostationary population in many areas and the impossibility of servicing the
suburban areas

VY nomnoBiai MOKa3aHo, 0 CUCTEMU CYMyTHUKOBOTrO 3B’s3Ky Iridium 1 Inmarsat
MaloTh Takli OCHOBHI HEJIOJNIKH, SIK 3Ha4YHA 3aTPUMKA B MIPOXOJPKEHH1 CUTHATY Ta HOTO
BHCOKE 3aracaHHs, IMePEeHAaCHYCHICTh TeocTallloHapHO1 OpOiTH Ha 6ararboX AUITHKAX
Ta HEMOKJIUBICTh 00CIIYyTOBYBaHHSI MPUITOISPHUX 00J1acTEH.

IcHye Garato pi3HUX CHCTEM CYIyTHHUKOBIO 3B’SI3KY, IPOTE Uil JI€TaJIbHOTO
obOrpyHTyBaHHs O0yi10 o6pano aBi cuctemu: Iridium ta Inmarsat [1-5].

VY cuctemi Iridium ¢ynkiionytots 77 CynmyTHHKIB, 66 3 SKUX € aKTUBHHMH,
BOHHU PO3MIIIYIOTHCS Ha 6-TH MPUIIOISAPHUX opOiTax. Po3pobiennii mis 1iei Mepexi
MEXaHI3M MDK CYIYTHUKOBHUX 3B’S3KIB JIO3BOJIAE TIEpelaBaTH CHUTHAJI 3 OJIHOTO
CYNyTHUKA Ha IHIIUK O€3 peTpaHCisIi IbOro CHUTHady Ha 3emitio. Y Ha3eMHUi
CErMEHT BXOISATHh JBI IICHTPAJbHI CTaHIli yIOpaBIiHHSA 1 KOHTPOJ. BoHu
3MIACHIOIOTh YIPaBIiHHSA OpOITAIBHUM YIPYIMOBAHHSIM KOCMIYHHMX amaparis,
3a0e3MeuyloTh CHHXPOHI3AIII0 CUCTEMH CYIYTHHKOBOTO 3B’SI3KYy, OpPTaHI30BYIOThH
IpynoBi TpakTH nepenavi. Bchoro HazemMuuii cermeHT BKItoyae 20 6a30BUX CTaHIIIN
crioflydeHHs 1 ynpaBiiHHs 3B’ si3koM. CymytHuku Iridium mepeOyBaroTh Ha BHCOTI
780 kM HaJ HOBEPXHEIO 3eMli. IXHiil TepMiH ciyxk06u cTaHoBUTH 7—10 POKiB.

OcranHil 3amycK aJis TIOTIOBHEHHsI yrpymyBaHHS BigOyBes 14.01.2017 p. i3
kocMoapomy basza BangenOepr. 3a momomororo paketu-Hocis Falcon 9 Oymo
BHUBeACHO AecATh cynyTHUKIB IridiumNEXT, Baroro 860 kr xoxeH. TodHa BapTicTh
cynytHuka [ridiumNEXT He po3rosiomyerscs, ane 3a 3arajibHO JOCTYITHUMH IaHUMU
BOHA cKiaae 61au3bpKko 31 MITH JToapiB.

Antenni cucremn kocmiyamx amapaTiB  IridiumNEXT d¢opmytots 48
napuiaJbHUX MPOMEHIB, SIKI CTBOPIOIOTH 3arajibHy 30HY MOKPUTTS AlaMETpOM MOHAa
4000 km. OnHa 30Ha Mae giametp 6:1u3bko 700 kM.

Jns BUKIIOYEHHS AYOJIOBAaHHS BIJ CYCIAHIX KOCMIYHMX arapariB 4YacTHHA
MIPOMEHIB BUBOJMUTHCS 3 aKTUBHOrO pexuMy pobotu. Tak, i3 3arajibHOI KUIBKOCTI
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3168 npoMeHIB B TOTOYHUN MOMEHT 4acy akTuBHI juiie 2150, ToOTO B cepeiHbOMY
KOXEH amapaT CTBOpIo€ Oim3bko 32 mapuianbHUX npomeHiB (cot). Ilpu mpomy
MOTY)XHICTb, III0 CIIOKUBAETHCS OJHUM arapaToM CTaHOBUTH OJIM3bKO 2,2 KBT.

Cepennst mpomyckHa 37aTHICTh NMPU BUKOpPUCTaHHI cMyru dactoT 10,5 MI'ng
UL 3B’SI3Ky MDK MOOUIBHMUM TEpPMIHAJIOM 1 CYNYTHUKOM CTaHOBUTH moHazn 110
KaHaJIIB Ha OJIHY COTYy nmoBepxHi 3emui. JIyist o6ciiyroByBaHHsI aDOHEHTIB MOXKJIMBOCTI
anapara J03BOJISIIOTH cTBOpUTH 10 5700 TenedoHHUX KaHamIB, ajle iX peanbHa
KUIBKICTh CTaHOBUTH Oyin3bko 3840. BpaxoByrouum Take OOMEXKEHHS B MEpexi Ha
cynytHukax Iridium NEXT wMoxnuBe oaHouyacHe oOcinyroByBaHHs 253440
aOOHEHTIB.

Jlnis mopiBHSAHHSA, cucTema Inmarsat Mae mapk 3 OAMHAIIATH CYITyTHHKIB (J1Ba 3
AKUX € PE3epBHUMH) Ha TreocTallioHapHId opOiTi Ha BiAcTaHi Onu3zbko 36000
KUTOMETPIB BiJl 3eMJli 1 BKJIFOYA€E CYITYTHUKU HOBOTO MOKOJIHHS, SIKI SIBJISIIOTH COOO0I0
NEeBHUI €TajoH JJII CHCTEM MOOULIBHOTO CYIMyTHHKOBOTO 3B’SI3Ky 3 TOYKH 30py iX
CHePreTHYHNX MOXKIIMBOCTEH, TIPOMYCKHOI CIIPOMOXKHOCTI 1 YHIBEpCaJIbHOCTI.
BuBeneni Ha op0OiTy CymyTHHUKM 3a0e3Me4yroTh  Ij00ajbHE  OXOIJICHHS
IIUPOKOCMYTOBUM 3B’SI3KOM 98% 3eMHOT1 MOBEpPXHi, 3a BHUHATKOM CaMHUX KpalHIX
HOJIIPHUX PET1OHIB.

Ocranniii 3amyck amapaTiB cuctemu Inmarsat BinOyBes 15.05.2017 poky 3
kocMmoapomy Muc KanaBepain, Takoxk 3a JIomoMoror pakeru-Hocis Falcon9. Ilpu
1IbOMY OYB BUBEJCHUH JIUIIIE OUH CynyTHUK Inmarsat5-F4 Baroro 6070 kr. 3asBieHa
BapTICTh CyMyTHHKa ckiagae $235 MitH. (U1t CymyTHHKIB MOMEPEAHBOIO MOKOIIHHS
Inmarsat4A-F4 Bona ckinamana $350 muH.).

Koxen 13 cynmyraukiBlnmarsat 5-F4 renepye 89 ¢ikcoBaHUX TOUYKOBUX
c(hOKyCOBaHMX TIPOMEHIB, sIKI MOXYTh OyTH OIIEpaTUBHO CKOH(DIrypoBaHi s
3a0e3reueHHs] HeoOXI1HOT MPOIYCKHOI 3/IaTHOCTI MEpeki B pailoHaxX MiABUIIEHOTO
MOTUTY Ha TIOCIYTH.

3’enHaHHSA BCEpPEAMHI MEpeXi B MeXax 30HHM TOKPUTTS 3IIMCHIOETBCS 0e3
BUKOPHUCTAHHS Ha3eMHHUX craHiii. s 3’e¢qHaHHS aOOHEHTCHKHX TEPMIHAIB 13
IHITUMHA MepeXkaMH mependadyeHo TpW Ha3eMHUX crTaHImii. Tepmin ciyxOu
CYIyTHUKIB po3paxoBaHuil Ha 12—15 pokiB.

Buninenuit s cucremu Inmarsat vacToTHUH Jiana3oH i3 cmyroro 68 MI'm nae
MOXJIMBICTh 3IIMCHUTH MIAKIIOYCHHS 10 cynmyTHHKalnmarsat 5-F4 wmaiixe 35000
TenepOHHNX KaHaliB, ayie (pakTU4HO X KiMbKicTh He mepeBuirye 32000. Kupnenus
CYMyTHUKA 3IIMCHIOETHCS BiJ] COHAYHUX Oarapei, MOTYKHICTh SKUX CTAaHOBUTH B
cepennbomy 14,5 kBrT.

Sx6u mepexa Oyrna moOyqoBaHa BUKIIOYHO Ha cymyTHHKax Inmarsat 5-F4, to
BUXOJSMYM 3 1X XapaKTEpPUCTUK, MOXJIMBO 3a0€3MEUUTH OJHOYACHE OOCITYrOBYBaHHS
10 288000 aOOHEHTIB.

EdexkTuBHICT, CYymyTHHKOBOTO cerMeHTy cucteM Iridium Tta Inmarsatmoske
OyTH OI[IHEHAa 3a JIONOMOTOI0 MOKAa3HWKa, L0 SIBJIsi€e COOOI YMOBHY BapTICTh
MIJKJIIOYEHHS JUIsi 0OOCIyrOBYBaHHSI OJHOTO abOOHEHTa, sIKa BPAaXOBYE SIK BapTICTh
KOCMIYHOI0 anapary, Tak 1 BapTICTh MOr0 3aIyCKYy:
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C
E:\71 (1)

ne C — BapTICTh CyNyTHHKA 3 YpaXyBaHHSIM BUTPAT HA MOTO 3aIyCK;

V — KUIBKICTh OJTHOYACHUX MIJKIIOYEHb IO CYIMYTHHKA.

3a 2016-2017 pp. y cepennboMy myck pakeTu-Hocisi Falcon 9 ob6xomuscs
3aMOBHHKY B $100 MiIH.

[Tonepenuiii aHami3, HaBEJEHUM BHUINE, AA€ 3MOTY BHM3HAYUTU KUIbKICTb
onHoyacHux miakiaodeHb A0 cynyTHUKalridiumNEXT: Virigium = 3840. Ockuibku
PaKeTOr HOCIEM Ofpa3y OyJio BUBEACHO JECATh CYNyTHUKIB, TO BapTICTh CYNMyTHUKA
3 ypaxyBaHHSIM BUTpaT Ha HOTO 3aMyCK CTAHOBUTH:

Ciridium = (31+40) = $41 mun.

Hnst cynytHukiB Inmarsat 5-F4 BianmoBigH1 XapakTepUCTUKU MPUHAMYThH
3Ha4eHHS: Vinmarsat = 32000, Cinmarsat = (235+100) = $335 M.

3anporoHOBaHMM TIOKAa3HUK, po3paxoBaHuii 3a ¢opmynoro (3.1), nusa
cynytauka Iridium NEXT cranoButume Ejrigium = $10677 3a migkiarodeHHs, a uis
Inmarsat 5-F4 — Ejnmarsa = $10469 3a migximtodeHHs. 3BHYAMHO K MEHIIOMY
3HAYCHHIO MOKa3HUKa E Binmosimae Oubiia e(eKTUBHICTD.

BucHoBOK: He3BakarouM Ha Mailke OJHAKOBHH MOKa3HUK €()EKTUBHOCTI, 3a
pPaxyHOK TaKUX OCHOBHHX HEJOJIKIB CHCTEM TeOCTaI[lOHApHOTO Oa3yBaHHS, SK:
3HayHa 3aTpUMKa B TMPOXO/IKEHHI CHUTHATYy, WOro BHCOKE 3aracaHHs,
NepeHaCHUYEHICTh T'eocTaIlloHapHOT OpOITH Ha 6araThoX AUISHKAX Ta HEMOXKIIMBICTH
00CITyroByBaHHS MPUIOJISIPHUX 00JIaCTEH.
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