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PROJECT MANAGEMENT OF INTELLIGENT CAMPUS
CREATION IN COLLEGES
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Project management originated in the construction industry, and people began
to study various methods for project management in the first part of 20th century.
The concept of Gantt charts and milestones has been used in military and
construction projects since the early days of World War II. However, the concept of
project management is widely recognized in the academic community. It was put
forward by the United States in the Manhattan Project after World War II.
From 1950s to 1970s, project management was widely disseminated and developed
rapidly. During this period, the Critical Path method (CPM) and Program Review
technique (PERT) emerged in the United States. Now CPM and PERT are often
referred to as the “conventional weapon” and the core method of project
management. In the 1970s, project management was extended to medium-sized
enterprises in the field of new product development. In the 1980s, more and more
small enterprises also began to introduce project management and flexibly apply it
to various activities of enterprise management.

The characteristics of digital campus creation in colleges and universities
determine that it must be combined with new technologies and new development
directions in the industry. Meanwhile, the construction of digital campus relies on
the infrastructure of various hardware and software. Higher education informatization
is an effective way to promote the reform and innovation of higher education and
improve its quality. The creation of “digital campus” has been popularized in colleges
and universities all over the country, and breakthrough progress has been made in
various construction works.

At present, new technologies such as cloud computing, big data, new networks
and the Internet of Things continue to emerge, and the revolutionary impact of
information technology on education is becoming increasingly obvious. In the future
informatization development of colleges and universities, it is necessary to further
improving of infrastructure, deepen the application of informatization in education
and teaching, and promote the transformation of educational ideas, teaching mode
and learning mode through application, so as to improve the quality of training.



With the rapid development of Internet technology in the world, universities
will encounter many problems and choices in network creation. It is needed to choose
the right system architecture, and enhance the network and services based on
network, the key is to use advanced modern project management thoughts and
technical means to manage and control various decisions in the network construction
of universities.

Jining University as an example, the use of modern project management
theories and methods, combined with the current most stable and mature computer
network technology and products, to plan the new campus network and data center,
and take the relevant system as an example to introduce the project management
system.

Because there are some problems in the informatization of colleges and
universities, especially in creation of large colleges and universities system, the
influence of the above problems will be more prominent. Therefore, this paper takes
the construction of Jining University as a case study, combines the modern project
construction management theory, studies how to build a smart, open and new digital
campus information system under the current technical standards, improves the
efficiency of related projects and reduces the repeated investment in project execution
on the basis of various systems of the digital campus. Specifically, this paper has
the following values and significance in theory and practice:

1. Through the research and analysis of the needs of Jining University campus
network and data center, it summarizes the various components and regions included
in the creation of the new campus, points out the shortcomings of the traditional
construction ideas, and provides experience of other universities.

2. Optimize the creation process of campus network and data center of the new
campus by adopting modern project management technology, so as to provide
reference for other universities to carry out and improve their new campuses and
new businesses.

3. Through the research and optimization of the campus network and data
center of Jining University, it absorbs the experience of campus informatization
projects of excellent universities in China and abroad, promotes the management
level of campus informatization projects of domestic colleges and universities, and
improves their ability to provide high-quality network services for teachers and
students.

The components that constitute the architecture of college smart campus
include export link, basic network, security, data center, cloud computing, operation
and maintenance components, etc. The research of this part mainly focuses on how
to build different functional components under the current requirements of colleges
and universities to better provide internal and external services.

The research content of this paper is based on the characteristics of information
project management, taking the construction of smart campus application platform
as an example, through the existing project management methods, theories and
technologies, to study the project construction process. On the basis of the questions
raised, the paper systematically studies the information technology and modern



project management theory, and summarizes their application in universities,
especially in the construction process of smart campus and the research status at
home and abroad. According to the construction of smart campus in colleges and
universities and the deficiencies of current research, the necessity of Jining
University's smart campus construction based on project management is listed.
Finally, taking the campus construction of Jining University as an example, the
content of smart campus construction and the application of project management
theory in construction, planning and implementation are planned.

The concept of smart campus was first put forward around 2010. The
emergence of the concept is closely related to the development of relevant
information technology. In the 1970s and 1980s, Chinese higher education
institutions began to learn advanced construction modes and methods from the west.
Through the introduction of mature computer and network related technologies,
they gradually moved from the initial computerization to the network and network
information systematization, with the progress of independent innovation and the
Internet. At present, the informatization construction has basically realized the
integration of business process and service process, and started to advance to
the construction level of smart campus.

In different stages and periods, influenced by different factors such as politics,
economy, society and technology, the informatization construction of colleges
and universities has experienced many different stages. Generally speaking, the
development stage of university information construction can be summarized as the
following stages:

The first stage is the stage of infrastructure construction. This stage of
construction can be summed up as a process from scratch. At this stage, the main
construction goal of colleges and universities is to ensure the realization of
computerization, the popularization of computerization in key posts, key disciplines
and key laboratories, in order to improve the level of scientific research.

The second stage is the information construction stage. After the construction
of computerization, as well as the price of personal computers more and more cheap,
software and function more and more powerful, the computer has become a popular
tool, will use the computer personnel are not as before belong to a few people's
specialty. At this stage, network technology has been well developed and promoted.

The third stage is the construction stage of smart campus. After the second
stage of construction, all colleges and universities have basically realized campus
informatization. However, with the improvement of application scale and application
types, the management problems of campus informatization are becoming more and
more severe, including low resource utilization rate, high repetitive construction law,
energy consumption and space problems are becoming more and more prominent,
and the business departments of the school have higher and higher requirements for
related business systems. The scale, role and number of users of various business
systems (such as cartoons) have also changed a lot compared with traditional
business systems.



Through the decomposition of the various systems of the smart campus,
the overall architecture of the smart campus should be a modular hierarchical
architecture:

1. Portal and APP layer;

2. Campus information integration layer;

3. Campus data platform layer;

4. Campus infrastructure layer.

In this paper, the background, development status and construction scheme
of the smart campus application platform project are firstly described, and then
the concept theories of the project, project management and information project are
elaborated, focusing on the key knowledge points of the management of the smart
campus application platform project in the implementation process are analyzed,
including specific concepts, characteristics, etc.
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THE NETWORKS SIT
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The all-encompassing monograph of Galushkin A. [1] embraces all aspects
of networks but usual traditional approaches to networks are through classical
mathematics, in particular through usual conformity operators. Here consider another
approach — through new mathematics partition with containment operators, which
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though may be interpreted as a result of some conformity operators, but themselves
are no conformity operators. The containment operators are more convenient
for networks. Also main lay stress on the processors use, which work with triodes
use, that does not use in Sit-networks in mainly. Sit-networks is represented by
Sit-structure, which may constructed for necessary weights. Sit-OS (Sit operating
system) are used Sit-coding and Sit-translation. In the first the coding is realized
through 2-measured matrix — row (a, b), where the number b — the code of the action,
the number a- the object code of this action. Sit-coding (or Self-coding) is realized
through the matrix, which has 2 columns (in continuous case — 2 numbers intervals).
Here initial coding is used for all matrix rows simultaneously. Sit-translation is
realized by the inversion. In this case self-coding and Self-translation will be more
stable in particular. The target weights fi in St,'™ are chosen for necessary tasks.
We will touch no questions of the applications, optimization of networks. They
are detailed by Galushkin A. [1]. We touch difference of it for complex networks
hierarchy only. The same simple executing programs are in the cores of simple
artificial neurons of type Sit (designation — mnSt) for simple information processing.
More complex executing programs are used for mnSt nodes. Sit-threshold element —
sgn(Sty'™}), b-mnSt, x = (x1, Xy, ..., Xy) — source signals values, a = (aj, as, ..., a,) —
Sit-synapses weights. The first level of mnSt consists from simple mnSt. The second
level of mnSt consists from Stp™S% — Sit-node of mnSt in range D, D-holding
capacity for mnSt node. The third level of mnSt consists from StpSPmnSti _
Sit’>-node of mnSt in range D, thus D becomes capacity in itself for mnSt. The usage
of Sit’>nodes of mnSt is enough for our networks, but self level is more higher
in living organisms, in particular Sit"-, n>3. Target structure or corresponding
eprogram by corresponding self-code enters to target block by means of alternating
current. After that here takes place the activation of all networks or its part according
to indicative target. May arise the opinion that we go out from networks ideology,
but in fact networks presents complex hierarchy with capacity in itself of different
levels in living organisms. Remark. Traditional scientific approaches through
classical mathematics allows to describe only on usual energy level. Here is
approach — on more thin energy level.

In mnSt are Sty "™, eprogram — executing program in Sit-OS. In this
connection Sit-OS (or Self-OS) is based on Sit-assembly language (or Self-assembly
language), which is based on assembly language through Sit-approach in turn in
the case of the sufficiency of the Sit-networks elements base. The eprograms are
in Sit-programming environments (or Self-programming environments), but this
question and Sit-networks base will be considered in next articles. In particular,
eprograms may contain Sit-programming operators. In mnSt cores the constant
memory Sit with correspondent eprograms depending on mnSt.

The ideology of Sit and S;f [2] can be used for programming. Here are some
of the Sit-programming operators.

1. Simultaneous assignment of the constant s {p} = (pi, p2, ..., pn) to the
variables {a} = (aj, ay, ..., a,). It’s implemented through St,{{a}:P},



2. Simultaneous check the set of conditions {f} =(f}, f2, ..., f) for a set of
expressions {B} = (By, By, ..., By). It’s implemented through St,F{iB}{f}} then Q where
Q can be any.

3. Similarly for loop operators and others.

S; f — software operators will differ only in that aggregates {a}, {p}, {B}, {f}
will be formed from corresponding Sit program operators in form (1) for more
complex operators in form (2) [2].

Quite interesting is the Sit-OS, the principles and modes of operation of
the Sit-networks for this programming. But this is already the material of the next
articles.

Here 1s based on the elements of Sit-physics and special neural networks
with artificial neurons operating in normal and Sit-modes, a model of a helicopter
without a main and tail rotors was developed. Let's denote this model through Smnst.
To do this, it’s proposed to use mnSt of different levels, for example, for the usual
mode, mnSt serves for the initial processing of signals and the transfer of information
to the second level, etc. to the nodal center, then checked and in case of anomaly —
local Sit-mode with the desired "target weight" is realized in this section, etc. to
the center. Here, in case of anomaly during the test, Smnst is activated with the
desired "target weight". Here are realized other tasks also. To reach the self-energy
level, the mode Stgms™™" is used. In normal mode, it’s planned to carry out the
movement of Smnst on jet propulsion with the conversion of the energy of the
emitted gases into a vortex, to obtain additional thrust upwards. For this purpose,
a spiral-shaped chute (with "pockets") is arranged at the bottom of the Smnst for
the gases emitted by the jet engine, which first exit through a straight chute connected
to the spiral one. There is a drainage of exhaust gases outside the Smnst. Otherwise,
Smnst is represented by a neural network that extends from the center of one of the
main clusters of Sit-artificial neurons to the shell, turning on into the shell itself.
Above the operator's cabin is the central core of the neural network and the target
block, which is responsible for performing the "target weights" and auxiliary blocks,
the functions and roles of which we will discuss further. Next is the space for
the movement of the local vortex. The unit responsible for Smnst's actions is
located below the operators' cab. In Sit-mode the entire network or its sections
are Sit-activated to perform certain tasks, in particular, with "target weights blo".
In target block are used Sit-coding, Sit translation for activation all networks to
"target weights" simultaneously, then — the reset of this Sit-coding after activation.
Unfortunately, triodes are not suitable for Sit -neural network. In the most primitive
case usual separaters with corresponding resistances and core for eprograms may be
used instead triodes since there is not necessity in the unbending of the alternating
current to direct. The belt of Sit-memory operative is disposed around central core
of Smnt. There are Sit-coding, Sit-translation, Sit-realize of eprograms and of
the programs from the archives without extraction theirs.

Sit-structure or a eprogram if one is present of needed «target weight» are
taken in target block at Sit-activation of the networks. It’s used electric current of
ultrahigh frequency and ultra-violet light, which are able to work with Sit-structures



in Sit-modes by it's nature for an activation of the networks or some of its parts in
Sit-modes and at local using Sit-mode. Electric current of ultrahigh frequency go
through mercury bearers that overheating does not occur. The power of the
alternating current of above high frequently increase considerably for target block.
The activation of all network is realized to indicative “target weights”.

Supplement: Calculus of uncertainties of type sinoo and their use

Earlier we considered finite-dimensional discrete Sit-elements and capacities
in itself [2]. Here we consider some continual Sit-elements and continual capacities
in itself. For example S.,"= sinco has such type. It denotes continual ordered capacities
in itself of next type — the range of simultaneous “activation” of numbers from [-1, 1]
in mutual directions: 1 I |'.;. Also we consider next elements: S, = sin(-00)--| I 11,
To" =tgoo--11 |®, T =tg(-0)--] 11*.,, don’t confuse with values of these
functions. Such elements can be summarized. For example: aS', + bS, =
(a-b)S", = (b - a) S Also may be considered operators for them. For example:

S (t-t0) = {S+°°’ =0 0,t+ t0. Namely such elements are used for Sit-coding,
Sit-translation, coding self, translation self, what for electric current of ultrahigh
frequency is suitable. May be considered more complex elements as continual
sets of numbers with mutual directions ‘“activation” them. For example, ranges
of functions values, in particular, functions, which represent lightning form. Also
may be considered n-dimensional elements. The space of such elements is Banach
space if we introduce usual norm for functions or vectors excluding their exceptions.
We call this space-- Selb-space. Then we introduce scalar product for functions
or vectors excluding their exceptions and get hilbert space. We call this space--
Selh-space. In particular, may try to describe some processes with these elements
by differential equations and to use methods from [3]. Let’s introduce operators
to transform holding capacity to capacity in itself:

Q;S(A) transforms A to f;SA, QoS(A) transforms A to #4St, SO(A) transforms
A to 1A, TA| -- ordered capacity in itself of simultaneous “activation” of
all elements of A in mutual directions. For example, SO ([-1,1]) = S,
SO ([1,-1]) = S, SO ([-o, ®]) = T, SO ([o, -0]) = T=. Operator (Q; S (A))?
increases self level for A: it transforms Self-A= fSA to self>-A, (Q;S(A))" — self™-A,
eQSA) — eself _ A Also may be considered dynamical continual Sit-elements, where
may be transfer these definitions, operations using [4] on them by analogy.
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PROSPECTS OF USING A CONVERSION NEURAL NETWORK
TO PREVENT TRAFFIC ACCIDENTS IN A POPULAR POINT

Internet address of the article on web-site:
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Judging by the growing number of publications from companies professionally
engaged in the prevention of traffic accidents and emergency situations, great
importance is attached to the solution of this task. A convolutional neural network
(CNN, ConvNet) is a class of forward propagation deep artificial neural networks
that has been successfully applied to the analysis of visual images [1]. As part of this
work, a study of the influence of various factors on the number of administrative and
criminal offenses in the field of traffic was conducted.

The essence of the method proposed in the work, the method is intended for
management in an emergency situation of TK. consists in the fact that after the
accumulation of information about the road situation from various sources and the
formation of correspondence, the classification of the situation is carried out —
assigning it to the appropriate category. In order to check the efficiency of the
method, the overtaking situation was simulated on a two-lane road, where overtaking
is carried out with an exit to the lane of oncoming traffic. When modeling using the
TensorFlow neural network, two layers of tf.keras.layers were used. Dense. Training
was conducted in 5 stages (Illustration 1).

EEpoch 1/5

12@99/12899 [============================] - '18 74us!fstep - ]_OSS: 8.15
t Epoch 2/5

1299@/12@99 [============================] - BS 39“5]{81:&[3 - ]_OSS: e.lj
i

“Epoch 3/5

1299@/12@99 [============================] - BS 39“5]{81:&[3 - ]_OSS: e.lE
LEpoch 4/5

12999/12@99 [============================] - BS 31”5]{81:&[3 - ]_OSS: ellE
Epoch 5/5

1299@"12@99 [============================] - 95 BBUSR‘Step - ]_OSS: ellE

Out[4]: test loss, test acc = model.evalute(test images, test ;labels)
[llustration 1 — The result of the simulation of the manifestation
of emergency dangerous situations in my Python
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The accuracy of recognition of an emergency situation during overtaking was
approximately 0.92. Therefore, the use of a complex neural network for processing
information about the traffic situation allows to detect accidents, and the integration
of such an algorithm in car handling systems can save accidents [2]. Conducting an
experiment showing the prospect, that opens up new possibilities for the development
of smart, compact, energy-independent systems of piece intelligence. In the future,
based on the data given by those, there are prospects for developing software security,
within the framework of additional studies, to expand, thoroughly develop the neural
network.
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COMPUTER SIMULATION OF VERIFICATION DIGITAL PHASE METER
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Annotation

In the summer of 2001, a description of the international project COMET (EU)
focused on the development of multimedia for education in the field of measurement
and metrology was presented. Information and communication technologies make
it possible to effectively use both traditional and innovative means and forms of
education. The use of information technology makes it possible to create distance
learning for students.

Modeling of measuring equipment and software development are introduced
in the creation of computer laboratory work, which allows you to get a good result.
The paper considers the issue of using computer training programs in the training
of metrologists at the Department of Information and Measuring Technologies of
the National Technical University of Ukraine "Kyiv Polytechnic Institute. I. Sikorsky.

Verification of measuring instruments is the main element of ensuring the
uniformity of measurements in the country. Computer simulation of verification of
a digital phase displacement meter is considered.

In the work, a digital phase shift meter of the F2-34 type was used as a test
measuring instrument, designed to measure the phase shift between two synchronized
sinusoidal signals. A phase shift calibrator of the F1-4 type was used as a reference
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instrument. Since the basic error of the reference measuring instrument does not
exceed 1/3 of the permissible basic error of the test instrument, according to the
requirements of [1], it makes it possible to implement the verification method —
the method of direct measurements.

he development environment LabVIEW 2015[2] was used to develop a
simulation model of a phase shift meter.

Keywords: simulation model, phase shift, calibrator, reference tool, sinusoidal
signal, measurement range, frequency, error

Statement of the problem

The task was to develop a simulation model of the investigated phase
angle meter of the F2-34 type, designed to measure the phase shift between two
synchronized sinusoidal signals. The input voltage range is from 2 mV to 3 V,
the frequency range of the input signals is 0.2 Hz - 5 MHz, the main measurement
error 1s £0.01 0 and the reference measuring instrument is the phase shift calibrator of
the F1-4 type, with the limits of the permissible basic error of £0.030 at frequency
20+104 Hz, +£0.050 at frequency 104+106 Hz. Phase shift calibrator type F1-4,
designed to reproduce phase shifts in the range 0-(£360) 0 with a resolution of 100
at 5 Hz-2 MHz.

To control the voltage of input signals, the development of a simulation model
of a microvoltmeter type B3-57 and to demonstrate the phase shift between two
signals, display their images on an oscilloscope.

As well as the development of appropriate software for the implementation of
the verification operations of the F2-34 meter, in accordance with the requirements of
L [1].: test — control of the voltage at the inputs of the phase meter; estimation of
metrological characteristics — determination of the measurement error of phase
displacement at equal optimal values of input voltages and at unequal values of input
voltages.

Development: descriptions of the simulation model (desktop), the procedure
for performing a measurement experiment, an example of testing.

2. Analysis of recent research and publications

According to the course "Testing and conformity assessment" a set of computer
laboratory works (7 pieces) was developed. 8 Certificates for registration of
copyrights were received. Computer program: No. 83525 [3], No. 61135 [4],
No. 61136 [5], No. 64919 [6], No. 64920 [7], No. 70307 [8], No. 70308 [9],
No. 82952 [10]. A number of works have been published [11,12,13]. In addition,
a number of author's certificates for a software product and a number of publications
in the Ukrainian Metrological Journal and collections of articles from a number of
conferences were received on the course "Methods and Measuring Instruments".
Work on the improvement and development of new computer works continues.

3. Purpose and task of the article

Since the mid-nineties, a lot of work has been done on the organization
and implementation of distance learning at the Department of Information and
Measurement Technologies of the National Technical University of Ukraine "Igor
Sikorsky Kyiv Polytechnic Institute". The author of the article is engaged in
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the development of computer laboratory work on the courses "Methods and
Measuring Instruments" and "Testing and Conformity Assessment". The purpose of
the article is to familiarize foreign colleagues with the developed methodology for
creating such works, presenting the results and obtaining an assessment of the work.

4. Computer simulation of verification of a digital phase meter

4.1. Introduction.

To develop a simulation model of a phase shift meter, the LabVIEW 2015
development environment was used. Program development in LabView occurs
simultaneously in two windows: a block diagram and a front panel. A graphical
interface of the program is created on the front panel and, in parallel, the interface
is connected with the program itself, created using special blocks. Thus, the graphic
code of the program has the form of a specific block diagram. The measurement
system created in LabVIEW has more flexibility than the standard laboratory
instrument, as it uses the variety of possibilities of modern software. And it is
you, not the equipment manufacturer, who determines the functionality of the
device being created. The VI consists of two main parts: — front panel (Front Panel),
on which there are control knobs, buttons, graphic indicators and other controls
(controls), which are means of data input from the user, and indication elements
(indicators) — the source data from the program. The user enters data using the mouse
and keyboard, then sees the results of the program on the monitor screen;

4.2. Verification procedure

The main error of the phase shift meter is determined by the method
of comparison with an active or "passive" reference measure, or independent
verification. If the error of the reference measure does not exceed 1/3 of the limit
of the main permissible error of the phase meter, the main error is determined using
an active measure, which is used as a phase shift calibrator or two-phase generators.
In this work, a phase shift calibrator is used as a reference measure.

When testing a digital phase displacement meter, the following operations
are performed:

1. Test

2. Voltage control at the inputs of the phase meter

3. Evaluation of metrological characteristics:

3.1. Determination of measurement error with equal optimal values of input
signals.

3.2. Determination of the measurement error with weakened and constant
equal values of the input signals.

3.3. Determining the measurement error when changing the level of input
signals in one of the channels.

4.3. Description of the simulation model.

The simulation model of the "Desktop" is shown in Fig. 1
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Figure 1. Simulation model of the "Desktop". Experience 1

There are three buttons on the model: "Execution order", Experience "1",

"Experiment 2", Experience "3". Models of the Phase shift angle meter type
F2-34; Phase shift calibrator type B1-4; microvoltmeter V3-57.

4.4. Procedure for performing a measurement experiment

4.4.1. Enter the "Order of execution". This tab contains a window for selecting
a task option and a description of the order of laboratory work..

4.4.2. Tab "Experience 1". Voltage control at the inputs of the phase meter.
On the screens is a simulation model of the desktop, Fig.1.

Check the voltage at the inputs of the phase meter using a voltmeter.
The voltage control at the inputs of the phase meter is carried out at a frequency
of 100 kHz, with phase shifts (9, 10, 20, 30, 240 and 350)0. Three measurements
are taken at each frequency and the arithmetic mean is calculated. The ratio of input
signal levels should not exceed 6 dB of the larger signal.

4.4.3. Tab Experiment 2" Determination of the basic error with equal optimal
input signals. On the screen — a view of the desktop, Fig.2.
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Figure 2. Simulation model of the "Desktob". Experience 3
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On the desktop, instead of a microvoltmeter V3-57, a graph is presented
with visual display of the phase difference angle. The order of the experiment:
- set the frequency to 20 Hz and the angle of 0° phase shift of the calibrator; - set the
phase meter values equal to (0£0.1) °; - Set sequentially the angles 90°, 180° and
270° of the phase shift of the calibrator and, after setting each of these angles,
determine the deviations from their readings of the phase meter, taking into account
its initial readings set during zeroing;

- repeat for 100 kHz and 5 MHz.

- the basic error of the phase meter is determined by the formula A¢ = ¢D,
where ¢d and ¢K are the readings of the phase meter and the indicator of the
calibrator.

4.4.4. Determination of the measurement error with weakened and constant
equal values of the input signals.

The order of vikonanny

Go to the "Experience 2" tab:

- turn on the devices;

- set the frequency to 5 Hz and the angle of 0° of the phase shift of the
calibrator; - on channel 2, set the signal attenuation to 20 dB; - set the phase meter
readings equal to (0+£0.10)°; - Set sequentially the angles 90°, 180° and 270° of
the phase shift of the calibrator and determine after setting each of these angles of
deviation from their displays:

- repeat for 200 kHz, 2 MHz and 5 MHz;

- on channel 2, set the signal attenuation to 40 dB and 60 dB and repeat the
measurement for each attenuation value;

- perform calculations.

4.4.5. Tab "Experience 3". Determining the error when changing the level of
input signals in one of the channels

The order of vikonanny

- turn on the devices;

- set the frequency to 100 kHz and the angle of 0° of the phase shift of the
calibrator;

- set the zero values of the phase meter with an accuracy of (0+0.10)°;

- Set sequentially every 10° the value of the phase shift of the calibrator in
the range from 0° to 350° and after each of them the readings of the phase meter;

- perform data processing

4.5. Measurement result examples

4.5.1. Determining the error of the phase meter in one frequency with equal
values of the input signals is given in Table 1. Verifiable marks: from 0° to 360°
through 10° at a frequency of 100 kHz.

Table 1.
Frequency Phase angle, 0 Phase meter readings, 0
0 9,16
90 99,98
100 xln 180 190,06
270 280,41
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4.5.2. Measurements of the phase meter error in one frequency with unequal

values of input signals are given in Table 2

Table 2.
Frequency | Phase Phase meter readings,0 | Phase meter readings, | Phase meter readings,
angle, 0 | at 20 dB 0 at 40 dB 0 mpu 60 b, 0
0 9,18 9,35 10,5
5T 90 100,40 99,43 100,45
180 191,53 189,07 189,83
270 279,81 279,61 280,16

5. Conclusions and prospects for further development

The use of computer technologies in the training of specialists in the specialty
"Metrology and measuring equipment" made it possible:

*to study the method of experimental determination of the metrological
characteristics of the measuring equipment;

» the possibility of providing distance learning, which is used in Nowadays;

» consolidate knowledge of the course by performing independent work, using
methodological materials for their implementation;

* increase the activity of studying the discipline, as team work is excluded;

» concentration of knowledge in one product, which directly used for learning;

* study the methodology and acquire the skills of checking the phase shift
meter;

» creation of a unified educational space — the possibility of using these
materials in the training of specialists in other specialties.

Currently, work continues on the introduction of computer technology in the
educational process.
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APPLICATION OF INFORMATION SECURITY TECHNOLOGY
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In the current project management (PM) work, the implementing party can
apply corresponding information security technologies (IST) to ensure the regular
operation of the PM information system. The system of PM information security
includes multiple subsystems, such as building information modeling (BIM) systems,
enterprise resource planning (ERP) systems, and database systems.

IST is the general term for technologies related to ensuring one party's
typical acquisition, transmission, processing, and application of information data
while avoiding unauthorized access to and application of one party's information by
others. The IST can be divided into three categories. A first category is information
confidentiality technology. IST is a professional technology that uses mathematical
or physical methods to protect electronic information during the transmission
and storage stages to avoid data leakage. Confidential communications, computer
keys, etc., are specialized ISTs. This technology is critical to ensuring data security
and is typically implemented using internationally recognized security encryption
algorithms. For example, the currently recognized new international cryptographic
algorithm standard, Advanced Encryption Standard (AES), is a technology that uses
128, 192, and 256-bit long keys to encrypt scientifically the 128-bit long data into
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128-bit ciphertext. The most significant application advantage is that it can exchange
the minimum cost for the most efficient data security protection.

A second category is information confirmation technology. This professional
technology avoids copying, falsifying, and adjusting data by strictly limiting the
scope of information sharing. With the help of information confirmation technology,
legitimate users can verify the authenticity of the data they receive, making it
impossible for the sender of the information to evade the objective fact of
acknowledging its transmission.

A third category is network control technology. Standard network control
technologies include firewalls, audits, access control, and other technologies. Among
them, firewall technology is a mature security technology that can authorize external
personnel to access the network and effectively determine unauthorized personnel's
access to the network, effectively ensuring online data security and scientific data
circulation. Audit technology can intelligently record network device application
cycles and sensitive actions and is a crucial basis for exploring system accidents.
Access control technology is a technology that can determine whether a user has
access rights to their database while granting multiple identity users corresponding
access rights. Common network protection topology is shown in Figure 1.
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Figure 1. — Common network protection topology
Information security management and control is the core foundation for the

engineering party to carry out the project. With the help of specialized IST, it can
ensure the in-depth implementation of the management and control mechanism
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During the implementation of an engineering project, there are quality, safety,
and information management issues. Based on the above issues, the PM personnel
needs to strengthen the application of IST to improve their management level
effectively.

During the PM process, management personnel can use IST to ensure
the safety and stability of various data and information, help the construction unit
effectively collect multiple data and knowledge in the initial stage of project design,
and complete the reasonable use of numerous data and information, optimizing the
construction design. In addition, the construction party can also rely on IST to
analyze the specific situation of the current construction. For example, in the process
of information management for raw materials, some construction enterprises often
rely on ERP systems. The security of internal data in ERP system can affect
the efficiency of subsequent procurement and management of raw materials by
construction units.

Cost management mainly refers to the management and control of the budget
of the entire project during the whole construction period. During the stages of
project, the PM personnel must carry out the corresponding cost management
work. Cost personnel must rely on BIM technology and multiple data to evaluate
and control the construction process. The IST can further ensure the security and
stability of BIM database systems and digital models.

In project contract management, the application of IST by management
personnel has the tremendous practical significance. The application of IST can
ensure the privacy and security of relevant contract payments, such as ensuring
the safety of construction technology information and production data information.
The subsystem of security protection is the most fundamental part of the ICT system,
and it needs to be established in project management.

In the information age, the PM personnel need to apply related IST to ensure
the safety of various data information and materials during the construction and
production process of the project. In the engineering PM, IST applications must be
based on information and data management models. The engineering PM requires
the relevant departments and institutions to establish the system of information
security management and maximize the advantages of various resources. At the
same time, the relevant units need to set up the multiple sub-units in the system
of information security management, combined with the ERP system and BIM
system. It enables to achieve the real-time and efficient transmission and sharing of
various data and materials, thereby improving the quality of PM and ensuring the
smooth implementation of the project.
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THO®OPMAIIVMHI CHCTEMHU I TEXHOJIOT'TI Y THXKEHEPII

IaTepreT-ampeca myomikailii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1056/

[HxeHepu € pyuniHOI CHJIOK 1HHOBAIM Ta PO3BUTKY Yy PI3HUX Tajy3sx,
BKJIFOYAIOYM BUPOOHUITBO, OYNiBHUIITBO, EHEPreTHUKY, TPAHCIOPT Ta OXOPOHY
310poB'a. BOHM TPOEKTYIOTH Ta pO3pOOJSAIOTH HOBI MPOAYKTH, CHCTEMH Ta
TEXHOJIOT11, SIKI MOKPAILIYIOTh SKICTh KUTTA Ta CIIPHUIIOTh EKOHOMIYHOMY 3POCTaHHIO.
[ligrotoBnsitoun HOBI 1HXKEHEPHI Kaapu, KpaiHa Moke 3a0e3NMeYuTH CTaOlIbHHIMA
NPUILTUB KBaTi(pikoBaHUX (PaxiBLiB, SKI MOXKYTb 3pOOUTH CBIi BHECOK Yy PO3POOKY
HOBUX Ta IHHOBAIIHUX PIIIEHB I 3a0BOJICHHS MIHJIMBUX MOTPEO CyCIIILCTRA.

CroemiaiicT 1HXEHEpHOTO CHpPSIMYBaHHS HEOOXIAHI [UIsi PO3BUTKY Ta
OOCITYyrOBYBaHHS KPUTHYHO BaXJIMBOI 1H(PACTPYKTYpPH, BKIIOYAIOUM JOPOTH,
MOCTH, aepOIOPTH, BOJOOYHMCHI CTIOPYAM Ta €NeKTpudHi Mepexi. Kpaina morpebye
KkBasi(pikoBaHOT POOOUOT CHUJIM 1HXKEHEPIB [UIsl NPOEKTyBaHHs, OymiBHHUIITBA Ta
00CIJIyrOBYBaHHS IIUX KUTTEBO BAXKIMBHUX CHCTEM Ta 3a0e3NedeHHs iX e(QEeKTHUBHOTO
Ta HaAIMHOTO ()YHKIIIOHYBaHHS.

Takoxx 1HXKEHepis BIAITpa€ KUTTEBO BAXKJIWBY pOJb Y HaIlOHANBHINA Oe3mert,
pPO3pOOIIAIOYM Ta MIATPUMYIOUM CUCTEMH 3aXHUCTY, MEpexXi 3B'A3KYy Ta KPUTHUYHO
BaXKJIUBY 1HOPACTPYKTYDY.

Cama raiy3p € CKJIQJHOIO 1 B CBOIO Yepry BHMAarae TaKHX K€ 1HCTPYMEHTIB
1 TEXHOJOTIN IJs MPOEKTYBaHHS, CTBOPEHHS Ta ONTHUMI3AIlll CKIaJHUX CHUCTEM.
OcranHiMu pokamu 1H(OpMALIWHI CHUCTEMH Ta TEXHOJIOTIl CTalu MOTYKHUMHU
IHCTpyMEHTaMH I 1HXXEHEpIB, SIKl JO3BOJIAIOTH iM ONTHUMI3YBaTH CBOI IMPOLECH,
YIOCKOHAJIUTH CBOi MPOEKTH Ta MIABUIIMTA 3arajbHy €(QEeKTUBHICTh 1
PE3YIBTATUBHICTH CBOET pOOOTH.

OnHi€r0 3 KIIIOUOBUX IiepeBar 1H(QOPMALIMHUX CHCTEM 1 TEXHOJOTIH B
1HKeHepli € X 37aTHICTh CHOPUSITH CIUIKYBaHHIO Ta CIIBOpAIll MK YJIEHaMU
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KOMaHAW. 3aBIsSKH  BUKOPUCTAHHIO  LHU(PPOBUX  IHCTPYMEHTIB,  I1H)XXCHEPH
MOXYTh 0e3mepeOifHO TpaloBaTh pa3oM, HE3aNeXKHO BiA CBOro (i3MUHOTO
MicIie3HaxomKeHHs. [le BiIKpuUiIo HOBI MOMUJIMBOCTI I BigJajeHoi poOOTH Ta
100aIbHOTO CHIBPOOITHUIITBA, JO03BOJISIIOUM 1H)KEHEpaM 3alydyaTd IMIHUPIIMNA Ty
TaJIaHTIB 1 pecypciB, HIX OyAb-KOJIU paHIiLIe.

[Ile oxHi€0 BeNIMKOIO TepeBarol0 iHGOPMAIIHHUX CHUCTEM 1 TEXHOJOTI B
1HKeHepli € X 30aTHICTh ONTHMI3yBaTH W aBTOMATU3yBaTU CKIAIHI MPOIECH.
BukopuctoByroun 1mudpoBi 1HCTPYMEHTH JJIsi MOJEIIOBaHHS Ta IMITallli CKJIaJIHUX
CUCTEM, IH)KEHEpH MOXYTh TECTyBaTH Ta BIOCKOHAIIOBATH CBOI TMPOEKTH IIIE 0
TOTO, SIK BOHU MOTPAIUIATh Y (PI3MUHMI CBIT, CKOPOUYIOUM Yac 1 BUTpPATH, HEOOXIIHI
IUI TIPOTOTHITYBaHHS Ta TecTyBaHHS. Kpim Toro, Taki iHCTpyMEHTH, SIK MPOTPAMHE
3a0e3neyeHHs aBToMaru3oBaHoro TmpoektyBaHHS (CAD), MOXyTh JOMOMOITH
1H)KEHepaM CTBOPIOBATH JETajbHI Ta TOYHI MOJENI CBOIX KOHCTPYKIIH, JO3BOJISIOUN
iM BUSBIATH MOTEHLIWHI MpPOOJEMHU Ha paHHIX eTamax Mpolecy HPOEKTyBaHHS
Ta BHOCUTH HEOOX1/1HI KOPEKTUBH.

[HopmartiitHi cuCcTEMH Ta TEXHOJOTII TaKOX 3MIHIOIOTh T€, K IHXKEHEepHU
KepYIOTh Ta aHam3yITh JdaHi. 3a JOMOMOTO aHATITUKA BEIUKHX JaHUX 1
ITOPUTMIB MAalIMHHOTO HABYaHHS 1H)XXEHEPHU MOXYTh OOpOONsATHM U aHami3yBaTu
BEJIMUYE3HY KUIBKICTh JAHUX 13 JATUYHMKIB, MAIIMH Ta 1HIIMX JPKEpell, IO J03BOJISIE
iM ONTHMMI3yBaTH MpPOLECH, MPOTHO3YBaTH 3001 Ta MpUKWMAaTH PIIIEHHS Ha OCHOBI
nanux. [le peBoIoIOHI3yBaJIO TaKi Taly3i, sk MPOrHO3HE TEXHIUYHE 00CITyroByBaHHS,
7e 1H)KEHEepH MOXKyTh BUKOPHCTOBYBATH aHANI3 JAHWUX JJI BHSBICHHS MOTEHIIHHUX
po0JIeM 710 TOTO, SIK BOHU CIIPUYUHATH MPOCTOi a00 3011 00s1aTHaHHS.

[lim yac migroToBku B raiysi MexaHiuHoi iHkeHepili B HTY «J/lninmpoBchbka
MOJIITEXHIKA» BXkKe Oararo pokiB BUKOPHUCTOBYIOTHhCS 1H(OpMAIIiitHI TEXHOJIOTI]
xomnaHii Autodesk. OmHa 3 mepeBar BHUKOPUCTAHHSI CEpBICIB came Ill€i KOMITaHii
€ OE3KOIITOBHI aKaJeMI4yHl JileH31l M0 MOBHOQYHKIIIOHAIbHI MPOrpaMHl JOJATKH.
Cepen iHXEHEpHUX AOAATKIB CIiJ BIAMITUTH TOH, IO YMICTHB y c001 yCl CydYacHi
METOAM MOJEIOBaHHS, 110 Oynu 3Bu4aitHuMu gk y CAD cucremax, Tak 1 y cucremax
TPUBUMIPHOTO MOJIETIOBaHHS Au3aiHEpChKoro crupsimyBaHHs. Lle momarok Autodesk
Fusion 360. [lepcnexkTuBHUII Ta CTPIMKO POCTYYHH J0JATOK OHOBIIOETHCS HOBHM
(GyHKIIIOHAJIOM JIeKUIbKa pa3iB Ha MICAIb 1 JI03BOJIAE€ 30epiraTd MpOeKTH y Xmapi
KOMIIaHli, MIATpUMYIOUM O€3MeKy Ta PO3MEKyBaHHsS MpaB A0 MPOEKTy IMiJ dYac
I'PYIIOBOi Ta CyMICHOI Mpairi.

Bzarani Fusion 360 no3Bojise 1HXKEHEpaM CTBOPIOBATH Ta 1IMITyBaTH
3D-mpoexTH, TeHepyBaTH TPAEKTOPii IHCTPYMEHTY Ta MpOrpaMmyBaTH BEpCTaTH 3
YHCIIOBUM MPOTPAMHHUM KEPYBaHHSM, CEpe]l iHIIMX MOMKJIUBOCTEH.

Opniero 3 kmodoBux TmepeBar Fusion 360 € i#oro iHTerparlis 3 IHIIUMH
nporpaMHUMHU 3acobamu Ta 1iargopmamu. Hampuknaa, #HOro MoXKHa JIETKO
iHTerpyBatu 3 iHmMMHU npoayktamu Autodesk, Takumu sik AutoCAD, a Takox 13
CTOPOHHIMHU IHCTPYMEHTaMH, TAKUMHU SIK MporpaMmHe 3abe3meueHHs ans 3D-mpyky,
nporpaMHe 3a0e3meyeHHs Ui MOJENIOBaHHS Ta CUCTEMH KepyBaHHS naHumH. lle
JI03BOJISIE 1HXKEHEpaM ONTHUMI3yBaTH CBO1 poOoUi MPOLECH Ta JETKO MepeaaBaTH JaHi
Ta IPOEKTU MK PI3HUMH IHCTPYMEHTaMH Ta Miat(opmMamu.

21



Autodesk Fusion 360 Takox MporoHye psiji IHCTPYMEHTIB JJIsI MOJACITFOBaHHS
Ta aHaji3y, L0 J03BOJIAE€ IH)KEHEpPAM TECTyBaTu Ta OINTUMIZYBaTH CBOi MPOEKTH
nepen X BUrOTOBICHHSAM. Hampukias, KoprcTyBadi MOKYTh MOJCITIOBATH MTOBEIIHKY
MarepiajiB 3a pI3HUX YMOB, aHali3yBaTH MPOAYKTUBHICTh CBOiX KOHCTPYKIIIH
miJ pI3HUMH HaBaHTAXCHHSIMH Ta IMEPEBIPSATH JOBIOBIYHICTH CBOIX KOHCTPYKUIN 3
gacoMm. lle momomarae iH)keHepam BHSIBIIAITM Ta BUPIIIyBaTH MOTEHIINHHI MpoOiemMu
Ha paHHIX eTalax MPOIeCy MPOEKTYBaHHS, 3MEHIIYIOUN PU3HUK TOPOTHUX MOMMJIOK 1
3aTPUMOK TI1]T YaC BUPOOHUIITBA.

Hanapmm cTyneHTaM 1HXXEHEPHOTO CHpsIMyBaHHS TaKUM THYYKHM, CydacHHUM 1
NOTY>XKHUM 1HCTPYMEHT OyJIO JOCSTHYTO METH 3allIKaBUTU Ta CHPOCTUTH 1HKEHEPHY
JUSJIBHICT, HE BTpayaloud SKOCTI 1H)KEHEPHUX IPOEKTIB Ta PO3YMIHHS (PI3MUHMX
SIBUIIL, 1110 B1I0YBAIOTHCS 1] Yac B3a€MO/I11 KOHCTPYKIIIH TiJ] 9ac iX poOOTH.

T'nuncekuii AIpocnae Mukonaitoeuu, kanouoam hizuko-mamemamudHux HayKx,
ooyenm, Hayionanvnuii ynisepcumem
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Ilenex Apocnae Mukonaiioeuu, kanouoam Qizuko-mamemamuyHux Hayx,
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IHOEAHAHHA 3ACOBIB LMS MOODLE TA YOUTUBE
JJIA CTBOPEHHSA JUCTAHIIMHUX BITEOKYPCIB

IarepHer-anpeca myOunikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1055/

OmnucaHo 1 y3araJiIbHEHO JOCBIJl OYHOTO, 3MIIIAHOTO 1 TUCTAHIIIMHOTO HABYaHHS
CTY[IEHTIB OYHOi ()OpMH MIATOTOBKH, IO BHUBYAIOTH AUCLUUILIIHY 1H(OOPMATHKY
gk 0azoBy [1]. Po3pobOmeHo muaakTudHe 1 METOAMYHE 3a0e3MeueHHsT HaBYAIBHOTO
nporecy. 3acobamu LMS Moodle cTBOpeHO 3akpuTi OHIANH BIJCOKYpPCH Y
BIPTyaJIbHOMY HaBYaJIbHOMY CEpEIOBHIIl YHIBEPCUTETY. 3pOOJICHO aKIEeHT Ha
BUKOPUCTaHHI B HHUX BIJKPUTHX JMJI1 IIMPOKOTO JOCTYIy Ha KaHamax YouTube
OCBITHIX €JEKTPOHHUX BiJeopecypciB, 30Kpema, aBTOpchkux [2]. KoxkHa Ttema
KypcCy MITPUMYEThCS Bifeopecypcamu TpuBaiicTio 10-15 XBumH, A€ UIIOCTPYIOTHCS
TEOPETUYHI BHUKJIAIKK a00 pO3MVISAJAOTHCS KOHKPETHI 3aja4i 1 JEMOHCTPYIOThCS
HUIAXH iX pO3B’SI3yBaHHS. YCi BIAEOpECypCH JOCTYIHI OHJaH uM odmaiiH
(micns 3aBaHTaXXEHHS) CTyJIEHTaM pPI3HUX (OPMU HAaBYAHHS MAJISi OIHOPA30BOTO YU
0araTropazoBoro mepersiay MpUIoMy y JIoOuid Jac, JI0OMMHU CydacHUMH 3aco0amu
BIJITBOPEHHS BIJIEO, 3 THOOOTO PO3TAIyBaHHS, 1€ € BIAMOBIAHMIA 3B’ s130K. Lle cTBOproe
06a3y aJis caMOCTIMHOTO BIJANPALIOBAHHS KypCy, OCKUIbKH 3a0be3meuye sSK OHJIaiH
JOCTaBKy HAaBYAJIbHMX MaTeplajiB B JIEKIIMHY ayIuTOpilo, B KOMII IOTEpHY
Jmaboparopito, Ha JOMalIHeE poOoYe Miclle CTYyACHTa, TaK 1 JOCTAaTHIM METOIWYHUN
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cynpoBia. HarosjomeHo Ha HEOOXITHOCTI CTPYKTYpyBaTH HaBUalibHI KypCH Tak,
mo0 3a0e3nmeunTH 1HAMBIIyaJlbHI TPAEKTOpli HABYaHHA 3 MOXIIUBICTIO BHUOOpY
CTYICHTaMH 4Yacy, MICI 1 TEMITy HaBYaHHS NUISIXOM TO€THAHHS CUHXPOHHOTO 1
ACHHXPOHHOTO HAaBUaHHsS. Y BHIAJKy OYHOTO HaBYAHHS 3aCTOCOBAHO TUCTAHIIMHHMA
3aXUCT pOOIT, MUCTaHIlIIiHE TeCTyBaHHS, reiiMu(iKOBaHE HaBUAHHS, HaBUAHHS SIK
pe3ysbTaT B3a€MOil yYaCHUKIB HaBYAJIBHOTO MPOIECY Y MEpEexXi pI3HUMH 3aco0amu
Cy4acHHX 1H(QOpMAIIHUX TEXHOJ]OTriH, 30Kpema, BigeokoH(epeHid. Po3pobieno
0aratopiBHEBI CHCTEMH aBTOMATHM30BAHOIO KOHTPOJIIO Ta CAMOKOHTPOJIIO 3HaHb,
CTapTOBOIO Ta MiJICYMKOBOTO KOHTPOJIO 1 BIJKPUTHUNA E€JIEKTPOHHHUM >KypHaAI 3
OL[IHKAMU 1 BIATYKaMHM BHUKJAJayiB, L0 YMOXJIMBIIOE 30BHINIHIN, 30Kpema,
JI€KaHATIBCbKUIM 1 OAaTbKIBCHKUN KOHTPOJIb, MOKpPAIIY€ pPEe3yJIbTaTUBHICTh HAaBUYAHHS
1 301JIbIIIY€ MOTHBALIIFO CTYAEHTIB JI0 TAKOTO BUJly HAaBYaHHS.

PosmsiHyTa peanizaiiisi HAaBYaJIBHOTO MPOIIECY BiANOBIAae miaxony ['an’e, skuit
onucaHuil B [3] AK OeB’SITh KPOKIB CTBOPEHHS AUCTAHLIMHUX KYypCiB 1 MPOBEACHHS
JAUCTAHIIIMHOTO HAaBYaHHS, a caMe: NPUBEPHYTH YBary CTyJIeHTa, i1H(opmyBaTH
CTYICHTIB MPO METYy, CTUMYJIOBATA BUKOPHUCTAHHS IOIMEPEAHIX 3HaHb, MPABUIHHO
MOJIaTH Marepiall, HaJaTH KEPIBHUIITBO ISl HABYAHHS, BUKJIMKATH YSBJICHHS,
HaJaBaTH BIATYK, OLIIHIOBATU €()EeKTUBHICTh, TPUMATH CTYJACHTA B KypCi.

3mimane HaBuaHHS (IHOII TepMiHM: Ti0pugHEe, KOMOIHOBaHE HaBYaHHS,
anri.: blended learning) BBa)karOTh OAHUM 13 TEPCIEKTUBHUX HAIMPSIMKIB PO3BUTKY
cydyacHoi ocBiTH. Sk ¢opMa OCBITHBOI [ISUIBHOCTI BOHO BIJIOME BiJIJIaBHA.
Cranom a0 2010 poky y 3axiIHO-€BPONEHUCHKUX, SIMOHCHKMX Ta aMEPUKAHCHKUX
YHIBEpCUTETaX HArpoMaJuvBCS 3HAYHWUN JOCBIJI 3MIIIAHOTO HABYaHHS. 3MIIIAHE 1
JUCTAHIlIiHE HaBYAHHS € aKTyaJIJbHUMH TE€MaMH JOCIHIDKeHb y Hamii kpaini. L1
nociipkeHHs ctaHoM Ha 2016 pik Oynu y3aranbHeHi B [3]. V [3] Takox 3a3Ha4anochs,
IO BITYM3HSHUN JOCBIJ 3aCTOCYBaHHSA 3MIIIAHOTO 1 AUCTAHIIMHOTO HAaBYAHHSA
OMHMCaHUN HEeJOCTAaTHBO. J{OCTIHKEHHS] TEOPETUYHUX MUTAHb 1 MPAKTUYHOTO JAOCBITY
3MIIIAHOTO HABYAHHS € aKTyaJlbHUMH II€ W 4Yepe3 3pOCTAI0Yuil OCTAaHHIM YacoM
BILJIUB (1)opc -MAKOPHHUX (I)aKToplB Ha TMPOTIKAHHA OYHOTO HABYAIBHOTO TIPOIIECY.
quaCHl 3MIIlIAaHE 1 JTUCTAHIIMHE CHCTEMH HaBYaAHHS nepez[6aqafoTL HE TPOCTO
MEXaHIYHE 3aCTOCYBAaHHS PI3HUX BHUJIB KOMIT FOTEPHOI TEXHIKM 1 BMiHb 3HAXOIUTH
nmoTpiOHI BIOMOCTI B MEpexi, ane U cucTeMy 3axofiB (MeTomiB 1 3aco0iB)
IOJI0 ONTHMAJILHOT OpraHi3arlii, TUTaHyBaHHsS 1 peaii3allii HaBYAJIBLHOTO MPOIIECY,
CTPYKTypH3allli HaBYaJIbHUX KypCiB 1 CYCHUIbHOI KOMYHIKaIlli BCIX CYO’€KTIB
HABYAJILHOTO TIPOLIECY.

VY pesynbrari BUKOHAHOI 1 anpoOoBaHOi [4, 5] poOOTHM CTBOpPEHO MOJIEIb
3MIIIAHOTO HABYAJIBHOTO MPOLECY AK MPOEKIis METOIIB JAMCTAHIIIHHOTO HaBYAHHS
Ha ouHy ¢opmy. Pospobnene Ha 6azi LMS Moodle 1 YouTube numaktuune
aBTOPChKE 3a0€3MEUeHHS] HAaBYaHHSI CTBOPIOE 0a3y sl CAaMOCTIMHOTO BIIIPAIOBAHHS
Kypcy 1 3a0e3neueHHs 1HANBIAyalbHIX TPA€KTOpii HaB4aHHs. Bramocs rapMoHiitHO
MOETHATH ayAUTOPHI OYHI 3aHATTS 3 OHJIAWH 3aHATTSMHU 1 3 aKTUBHUMH B3a€MOJIISIMH
YYaCHHKIB HABYAJILHOTO MPOIIECY Y MEPEKI.

OcHOBHUMHU (PaKTOpaMH, siKi 3a0€3MeUrin yCHIIIHE BIPOBAIKEHHS 3MIIIAHOTO
1 JMCTAHIIIHHOTO HAaBYaHHS y HAIIOMY BWITQJIKy CTaJH: HASBHICTh OHJIAMH KypCy
31 CTPYKTYpPOBaHMMH TEKCTOBMMH 1 BijieomarepiajiaMd 1 BiMOBITHAM METOAUYHO-
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OpraHi3aliifHuM CyIpOBOJIOM; 3aCTOCYBaHHS aBTOPCHKUX OCBITHIX BiJIeOpecypciB Ha
KOXXHOMY 3aHSTTI; 3aCTOCYBaHHs TECTIB, Kl MPU3HAYEHI HE TUIBKH JJIsI KOHTPOJIO
3HaHb, aji¢ W JJs HABYAHHS, BIAKPUTHM CHEI[lalbHUM YHWHOM 3allpOrpaMOBaHUI
CJIEKTPOHHUN KypHaJI, JIe 0OJIKOBYBAIUCh PE3YJIbTaTH BCIX AISUIBHOCTEH CTY/AEHTIB
(20 mismpHOCTEW 3a KypcC); CYTT€BA aKTHBI3AIliS CAMOCTIMHOI pOOOTH CTYICHTIB;
BUKOPUCTAHHS P13HUX (POPM CHIIKYBaHHS 1 B3a€EMOJIIT y MEpExi.

VY pesynbrari ampoOariii omucaHoi MOJeNl HaBUYaHHS MM NEPEKOHAIUCh, L0
K 3a3Ha4€HO B [3] 3MilllaHe HaBYAHHS MOKe OyTH BIPOBAKEHE ISl BUPILICHHS
PI3HOMAHITHUX MPOOJeM, HaNpUKIA, JJIs YHIBEPCUTETIB — SIK CKJaJ0Ba CTparerii
JUIL KOMIIeHcallli Hectaul ayautopii (y Hac Oyma curTyalis, KOJd YacTHHA
KOMIT'IOTEpIB Y Ja0oparopisix HAJOBrO BHUXOAWJIA 3 JIaay 1 TOAI JAUCTaHIITHE
HaBYaHHs Oyn0 ayxe aopedHe) 1y dopc-MaxopHux obOctaBuHax. [ BHKIagadiB
3MillIaHE HABYaHHS MOXe OyTH METOJOM, IO HaJa€ MOXKJIUBOCTI BIPOBAIKYBaTH
HOBI TEXHOJIOTIH HABYAaHHA 3 METOI0 IMEPEXOAYy BiJlI YUCTO OYHOIO 1O OYHO-
JTUCTAHI[IHHOTO Ta YUCTO IUCTAHIIMHOTO (B CEHCl OHJaiH) HapyaHHA. J[ocBix
3MIIIAHOTO HABYaHHS JaB 3MOTy BHKJIaJadyaM 1 CTyJ€HTaM B YMOBaX KapaHTHHY,
a Mi3HIIIe BOEHHOTO CTaHy, IMIBUAKO MEPEHTH 10 YMCTOrO AUCTAHLIMHOTO HaBYaHHS.
[Ticas o¢iniiiHOTO MOBEPHEHHSI 10 OYHOTO HABYAHHS CIIOCTEPIraeThCs 3aIl1KaBICHICTh
CTY[EHTIB 1 BHUKJAJadiB y BIPOBAKEHHI €JIIEMEHTIB 3MIIIAHOTO 1 JHUCTaHIIHHOTO
HABYAaHHS B MPOLIEC OYHOTO HaBYaHHA. BHpoBa/pKeHHS LHMX €JIEMEHTIB CTUMYIIOE
aKTMBHE CaMOCTIHE HaBYaHHS 3alliKaBICHUX CTyAeHTIB. CTBEepIKy€eTbCsA, WO
NOBEPHEHHsSI JI0 YMCTO OYHOTO HAaBYaHHS BXe He Oyle 1 Take MOBEPHEHHS IS
OararbOX HampsIMKIB MIATOTOBKM CTYACHTIB (MpaBaa, HE MJI BCiX) HEAOIIBHE.
Takok MU NEPEKOHAJIUCh y TOMY, 11O MOMPH 3HAYHI MepeBard (ONTUMI3allisl 4Yacy,
MOKpPAIEHHs YCHIITHOCTI, MOOUIBHICTh Cy0’€KTIB HABYAJIBHOTO IMPOIECY, JOCTATHBO
BHUCOKa 3aIllKaBJICHICTh CTYACHTIB y JUCTAHIIWHUX (QopMax poOOTH) 3MilllaHe
HABYAaHHA MOXe OyTH PYWHIBHUM, OCKUIBKHM BOHO YacTO PYWHY€ 3BHYHI HOIISAH
Ha OCBITHIA MpOIlEC, BUCYBAa€ IHKOJM HEMPOCTI (A7 aaMmiHicTpalii) BUMOTH 0
3MEHIICHHS] HANOBHEHOCT! KiaciB (OCKUIbKM 15 Ccy0’€KTiB HaBUaHHS Ha OHJIAIH
na6opaT0pH0My 3aHATTI — 11e 3a0araTo, HopMaiabHO — 10 10), 10 MOKpaIeHHS piBHH
MarepiajJbHO-TEXHIYHOTO 3a0€3MEUYEeHHs HAaBYAJIBHOTO IMPOIIECY (HOTp16H1 MOTY>KHI
cepsepu A HlI[TpI/IMKI/I BlpTyaJ'IbHI/IX HABYAIBLHUX  CEPEIOBHIN 1 36ep1raHH;1
KOMIM TiA3BITHUX MarepiajiiB, OCHAIIeHI BeOKaMepaMu 1 TapHITYpaMu JOKaJIbHI
KOMIT’ IOTEpH ), a TAKOXK J0 BUCOKOTO PiBHS IMIJITOTOBKU Ta CaMOBIJaul MeJaroriaHux
KaJIpiB, 1110 CLOTO/IHI HE KOPEIIOETHCS 3 PIBHEM OIUIATH iX IMpaIli.

BpaxoByrouu icHyroul (opc-Ma)KOpHi OOCTaBMHH Yy HaBUYaJIbHOMY IIPOIIECI,
OMMCaHUK J0CBi BUKOpHUCTaHHS 3aco0iB LMS Moodle Tta YouTube moxe OyTtu
KOPUCHHUHN HE TUIBKM JJIsl HABYAHHS CTYACHTIB iHQOpPMaTUKH, ajie ¥ 1 opraHizarlii
HABYAHHS 1HIIUX JACIUAIIIIH.
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1. Introduction. Forward scattering of radio waves off meteor trails is the
most common and accessible way of meteors observation in radio band. The
advantage of this way is that transmitter which has enough power is located behind
the horizon and the observer only manage receiving station which is relatively easy to
build. According to RMOB (Radio Meteor Observing Bulletin) 46 observers of radio
meteors from all over the world send their data online. Most of them (Europe) receive
the signal from french military radar GRAVES, observers from USA receive the
signal from VHF radio beacons, observers from Belgium set their own radar station
which has small power but stable signal with known parameters. Radio meteor
observers also establish networks in some countries: BRAMS (Belgium) (Calders et
al., 2018), Bolidozor (Czech Republic) (Kakona et al., 2016). The main information
received by radio meteor observers is the number of detected phenomena per hour,
which allows both to estimate the parameters of meteor showers (period and peak
of activity, observability function) and to monitor the distribution of meteoroid matter
during the diurnal and annual cycles of the Earth motion.

Our main goal of creating and developing a meteor observations network using
the forward scattering of FM radio broadcasting signals is to expand information
about meteor phenomena, including the assessment of the kinematic parameters
(velocities, radiants, and orbital elements) of meteoroids and their relationship with
other small bodies of the Solar system (potentially hazardous asteroids approaching
the Earth).
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2. Hardware and software. It is possible to observe meteors by forward
scattering from FM radio stations which work in frequency band 88-108 MHz. Such
experiments were started in Ukraine at Research Institute «Mykolaiv astronomical
observatory» (RI «MAO») in 2010 (Vovk et al., 2012). During the tenyear research
period, hardware and software were developed to observe, extract and calculate
the parameters of meteor phenomena (Vovk et al., 2017). Successful work on
observations of meteor phenomena and automatic processing of results allowed
expanding the number of stations and creating a network of radio observations
of meteors in Ukraine. Herewith three network stations were set in RI «MAOy,
as well as standard station equipment was set in Rivne (Rivne Minor Academy of
Sciences for Student Youth), Lviv (Lviv Polytechnic National University), and
Hlukhiv (Olexandr Dovzhenko Hlukhiv National Pedagogical University). The RI
«MAO» stations were named as « MAIN», «KAMC» and «WAGON». The location
of receiver stations and corresponding transmitters are given in tables 1 and 2 as well
as transmitters power and frequency an distances between receiving and broadcasting
stations. Network station hardware consists of: 1) 6 or 8-elements Yagi-Uda antenna;
2) SDR DVB-T receiver RTL2832U; 3) PC with following minimum requirements:
the 150 GB hard drive, 2.0 GHz dual-core processor, 2GB RAM, and 32-bit
operating system (OS). The input information for searching for signals reflected
from meteor trains is the signal from the output of the receiver quadrature detector
or signal that has not been demodulated yet and whose characteristics fully
correspond to the signal in the carrier frequency. Due to the use of such a signal,
it 1s possible to determine the amplitude and Doppler shift of the frequency of
the signal reflected from the plasma trail as a result of carrier frequency recovery
on a known modulation signal, which is impossible for a signal that has been
demodulated and analyzed in Bushuev et al., 2010. The HDSDR software, which
is freely available, is used to record radio signals. The program allows to save
recordings of the amplitudes values from the receiver quadrature channels as
wav-files and image files of the amplitude-frequency-time plot (waterfall) for
continuous monitoring of meteor activity. The minimum bandwidth is 250 kHz,
and the maximum is 3.2 MHz. This is much larger than the spectrum width of
the FM signal, which does not exceed 75 kHz, and which is necessary for optimal
processing of this signal.

Each station provides continuous automatic processing of observational data
and automatic e-mailing to users which interested in receiving daily data on space
intrusions into the Earth's atmosphere. The method of processing and extracting of
meteor phenomena parameters is described in Vovk et al., 2017. Monthly reports
are also posted on the RMOB website. The daily amount of processed information
per station is about 80 GB.

3. Results. Total amount of events identified as meteors registered by the
network in 2017-2020 is 1093015. To confirm reliability of meteor phenomena
identification the diurnal variation of hourly rate was analyzed. From the early radio
meteor research campaigns the certain shape of meteor number variation curve during
day and night is found: the maximum of hourly rate (HR) is nearly at 6 LT (local
time) and corresponds with meteoroids moving from apex source.
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4. Conclusion. The network of observations of the meteor phenomena in
a radio range consisting of 6 stations located in Mykolaiv (3 stations), Rivne,
Lviv and Hlukhiv is created. In 2017-2020 the network registered 1093015 meteor
phenomena. The registration results are posted on the RMOB website. To confirm
the reliability of these observations, the following was performed: a) verification
of daily variations in the number of meteors registered by network stations for
compliance with the known dependence (meteor observations in the apex and
antapex); b) comparison of the characteristics obtained by the network of major
meteor showers (Perseids were chosen as an example) for compliance with the
expected both at the time of peak activity and intensity. To increase the reliability
of registration of meteor phenomena, it is proposed to conduct additional studies of
the characteristics of radio interference operating in the locations of stations in order
to develop methods for their suppression.
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The identification of swarm interchangeability methods in a group of UAVs
solves one problem of UAVs — access to on-board sensors and resources is greatly
changed, allowing a small-sized UAV to independently collect information, if only
for small tasks of the space around itself.
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When joining a group of UAVs instead, the supporting vehicles exchange
information about the environment, thus expanding the available data about
obstacles, air flows, and other important parameters of the environment [1].

Systems of swarm intelligence (SI), as a rule, are formed due to the errors
of agents that cause interaction. Ideas, as always, come from nature, and features
come from biological systems by individual agents.

The exact vision of swarm intelligence has not yet been formulated. In this
case, RI showed that it is a multi-agent system that can self-organize the transmission
of information and also, in general, is guilty of the fact that it shows activity in
intelligent information. In a group of interchangeable UAVs based on swarm
intelligence, each device will interact only with the actions closest to it now [2].

With such an expansion of communication and energy consumption for
information transmission is relatively small. The UAV makes decisions about
its current behavior based on self-collected environmental data as well as data
transmitted by the rovers.

The energy efficiency of connections with the central control device is carried
out only to receive information about the task facing the group and to transmit
a report with information about the state of the group during the completion of
the completed tasks [3].

Swarm intelligence algorithms such as ant algorithms and bee colony
algorithms.

Algorithms are developed on a grown colony of living organisms to implement
"optimal" behavior for the entire colony and eliminate warehouse combinations
of optimization tasks to solve the optimal path.

The general scheme of swarm intelligence algorithms includes the following
main stages:

1) population initialization (at this stage, a population of agents is initialized
(often randomly), and directions for searching for goals are provided to them;

2) agent migration (finding goals, exchanging information among agents,
changing goals if other agents discover a higher priority goal);

3) search completion (occurs if all found goals have been met) [4].

So, based on the general concepts of swarm intelligence, it is possible to
analyze the main ways of implementing this algorithm within small groups of objects,
how it is possible to directly use the algorithm as the main way of controlling groups
of aircraft.
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[Tpu opranizauii ¢ynkiionyBanus komn rorepHoi cuctemu (KC) B peanbHOMy
MacmTadl yacy OOUMCIICHHS MPOBOASATHCS B TEMIII, 110 3a0e3neuye 00CIyroByBaHHS
MEBHOTO 30BHIMHBbOTO 1o BigHomeHHI0O 10 KC mpomecy. HeoOximHicTe Takoi
oOpoOKM BHWHHMKA€E y CHCTEMaX KEPyBaHHS IPOMHUCIOBUMH, a€POKOCMIYHUMH,
TPAHCIIOPTHUMH, BIHCHKOBUMHU 3acobammu, Tomio. [Ipu mpoMy HEpigko HEOOXiTHO
obuucroBatu 6aratomicHi apudmeTnyHi BUpa3u (Hampukiad, IpoOOBO-pallioHabHI
HaOmwkeHHs QyHkiii). o ¢yHkuionyBanHs KC y 11boMy peXuMi BHUCTABIISIIOTHCS
BHUCOKI BUMOTH IMIBUIKO/IT Ta HamaidHOCTI. [IporpamHi 3aco6u 004YHMCIIEHh MOXKYTh HE
3aJI0BOJIBHSITH LIUM BUMOTaM, TOMY 3aCTOCOBYIOTh alapaTHi pillIeHHs TaKUX 3a7ay.

TakuM YMHOM, METOI JOCHIDKEHHS € 3MEHIIEHHS pPeCcypCOEMHOCTI,
E€HEProCroXMBAaHHS Ta MiABUIIEHHS MBUAKOAILT apudMeTuuHux npuctpois (All), mo
(YHKIIIOHYIOTh y peaJIbHOMY Yacl.

BoueBunp AOUITBHICTH 3aCTOCYBaHHS CYy4acHOI €JIEMEHTHOi 0aszu, B TOMY
yucni FPGA, nns cunresy All 3 MeToro MiABUIICHHS iX TEXHIKO-€KOHOMIUHUX
xapaktepuctuk. lle moB'I3aHO 3 IXHIMM OCOOTWMBOCTSMU BHCOKOI I1HTErparii
(GYHKIIIOHATBHUX €JIEMEHTIB, IIBUJKOIIEI0, €(PEKTUBHOIO peati3alli€lo mapanenizmy,
BJIACTUBOTO 3aj/1a4i. 32 KOMILIEKCOM ITUX TOKa3HUKIB FPGA BUTIAHO BIAPI3HSIOTHCS
BiJl, HANPHUKJIaJA, MPOMHCIOBUX KOMIT'IOTEPIB, HU(PPOBUX CUTHAIBHUX MPOLIECOPIB,
MIKPOKOHTpOJIEpiB, Tomo [1, 2].

Jns moOynoBu All BUKOPHCTOBYBABCSl CTPYKTYpHUHN MeToj [3], 3acHOBaHMI Ha
noeHaHH1 onepariitnux 010kiB (Ob) MHOXEHHS, AIICHHS Ta J0AaBaHHS BIAMOBIIHO
no rpada MOTOKY OOYMCIIEHb, MPEACTABICHOIO SPYyCHO-TMAPAJIEIbHOI (HOPMOIO
(ATID). Peamizaiiiss MaTreMaTHUYHUX OOYMUCIICHb TPATUIIMHUMU apU(PMETUUHUMU
Ob mapanensHoro Tumy [4] BuUMarae mepea IOYATKOM OOYMCIICHh HAsBHOCTI
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BCIX pO3psAiB onepaHaiB. OgHaK BiJIOMI HEAaBTOHOMHI METOAW OOuuciieHb (on-line
arithmetic) [3], 10 AO3BOJSAIOTH CyMiIIaTH MPOLIECH TOPO3PATHOTO BBOIY 1 00pOOKHU
iHpopmarii. Ha xoxxHOMY Kpolll obuncnens y kBasinapanensHi Ob, mo peani3yrors
HEABTOHOMHI OOYHCIICHHS, TOJAIOThCS PO3PSIM ONEPaHMIB, 1 3 3aTPUMKOIO Ha
KUTbKa KpPOKIB (POPMYIOTBCS YeproBi, HE3MIHHI B MOJAIBIIOMY, PO3PSAU
pe3yibTaTiB, MOYMHAIOYM 31 cTapmmx. I[lpu BHKOHaHHI TMOCIAOBHOCTI OIepariii
PO3psl MPOMIKHOTO pe3yJibTaTy, OTpUMaHMi Ha 1-My Kpoui B omHomy OB, moxe
Oytu BuUkopucTaHuii Ha (i+1)-my kpori B iHImomy OB B sSKOCTI 4eproBoro pospsay
orepaHaa. Y IbOMY BHIIaJKy BUKOHAHHS KOXKHOI HACTYIHOI oreparii HOYMHAETHCS
BiZjpa3zy Micis OTPUMAaHHS CTapIIOrO pPO3PsSAY pe3yabraTy-onepanaa, MoAioHo
KOHBEEpHI 00poOii 1H@opmarii. ToMy MOCHITOBHOCTI 3aJ€kKHUX OIeparii
BUKOHYIOTBCSL B PEXHUMI CyMILIEHHS, L0 CTBOPIOE MEPEAYMOBU Ui 3MEHIICHHS
3araJlbHOTO 4acy iX BUKOHaHHA B nopiBHAHHI 3 Ob mapanensHoro tumy. [[ns noganus
omepaHiB 1 pe3ynsraTy B KBazimapanenbHunx Ob 3a3Bu4ail BUKOPHUCTOBYIOTHCS
HAJJIMIIKOBI CHCTEMHU YHCICHHS, IO TaKOX ICTOTHO 3HIIKYE PO3PSAHICTD UIMH
nepenavi 9Yuces Mi HUMHU.

Omuinky pi3HHX MeToAiB moOynoBu All cTpykTypHUM METOAOM IPOBEAEMO Ha
MPUKIAJI peanizaiii JpoOOBO-palioHATBHOTO BUPA3Y:

X1*X2* X34+ X4* X5+ X6
Y1*Y2+Y3*Y4+Y5

Ha puc. 1 npencrasnena AIlD rpady notoky o6unCIeHb IIOTO BUPA3Yy.

X3 X1 X2 X4 X5 X6 Y1 Y2Y5Y3 Y4

z
Puc. 1. I'pad noroky obuncnenb QyHKIi Z

B omuomy Bumanky mns moOynoBu All BHKOPHCTOBYIOTHCS TapaielbHI
Ob mnocmimoBHOiI il (MHOXKEHHS 3a 1-10 CXeMO, IiIeHHS O3 BIJIHOBIICHHS
3aJIMINKY), B iHmMOMY — KBaszimapanensHi Ob (puc. 2) [3]. B pesynbrari KoXHMIA
AIl Bxmouae 5 Ob wmuoxenns Ta Ob ginennsa. o All mapanenbHOro Tuiry
TakoX BXomsaTh 4 2-BxomoBux Ob nomaBanus. Kpim toro, B All xBazinmapanensHOTO
tuny (puc. 3) HeoOXiIHO BUKOPUCTOBYBATH OJIOKM 3aTPUMKHU ISl CHHXPOHI3AIlil
nojma4yi Ha Bxoau KkBazinmapaieiabHux Ob  OgHOMMEHHHMX PO3psAIB  ONEpPaHIIB.
OOGuucnenss Z BianoBiaHo 110 nooynoBaHoi AIID (puc. 1) npoBoawincs Hall TaHUMHU
B (opmari 3 (iKCOBAHOIO TOYKOK Pi3HOI po3psaHocTi. Onuc cxem All mpoBoauBcs
MOBOIO
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Puc. 2. Cxema ksasimapanensHoro Ob nginenns: COM — xomyrtarop; REG — perictp;

SREG — perictp 3cyBy; ADD — cymarop; BS — Onok cunxponizailii; Pad — muHHUN (GopMyBay;
AU — xepyrounii aBromat; curtanu: Hi, Li — uudpu onepaniiB y HaJJIUIIKOBIH CUCTEMI YHCIICHHS;
CLK — raxryBanss; END — 3aBepmienns noniny; STRT — ctapt

VHDL. 1x noOyoBa Ta MOJCIIOBaHHS BHMKOHaHI Ha 0a3i FPGA Spartan 3
y cepenoBumiax CAIIP ISE Webpack dipmu Xilinx ta Siemens Modelsim.
Ha ocHOBi oTpuMaHUX XapaKTePUCTUK CHHTE30BaHUX CXEM MOOYIOBAaHO 3aJIeKHOCTI
pecypcomictkocTi Ta mBuakomaii AIl Bim pospsmHocTi obumcienb (puc. 4) Ta
MIPOBEICHO 1X MOPIBHSHHS.

ML
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e
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[(XH3 —
X3
BD L
MaL ADD
XHa —] 1
xns I
XL5 S—I 1 [—
] BD
[ 1
BD — T 1
BD
i
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3 —— L —
MaL ‘ Tome
1 |— 1

Puc. 3. AlIl kBa3imapaienbHOTO TUIY, 110 00unciIoe PpyHkIito Z: Pad — mmuuuil popmysad; ADD —
KBasinapanensHi cymaropu; MUL — kBasinapanensHi Ob muoxenns; DIV — xBaszimapaienbHUI
Ob mnoxminy; BD — Onoku 3arpumkw;, curHanu: XHi, XLi, YHi, Yli, ZH, ZL — mudpu BXigHHX
onepanniB; CLK — taktyBanHs; END — 3aBepienns oouucieHss; STRT — crapt
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Puc. 4. 3anexHicTh pecypcoMiCTKOCTI, IIBUIKOAIT Ta 4acy oO0YHCIeHH QYHKUIT Z BiA pO3psIHOCTI
AII (myHKTHpPHI JiHIT BIAMOBIIAIOTH MapajeabHuM AY, CYIJIbHI —KBa3imapaaeabHUM)

3 HaBeJCHMX 3aJIKHOCTEH BWIUTUBAE, IO TpHU 30LIBIICHHI PO3PSIHOCTI
oOuncienb KkpazimapanenbHi All  ekoHOMIYHINIE BHKOPHCTOBYIOTH —amaparHi
pecypcu kpictamiB  FPGA. Ilpm 1poMy CYTTEBO 3MEHIIYETHhCS — 3ajisHa
KUIBKICTh 30BHIINIHIX BHUBOAIB MikpocxeM. Ha opHakoBili YacTOTi TaKTyBaHHS
kBasinmapanenbHi All 3a0e3nedyroTh 3HAYHO MEHIIMM Yac OOYMCICHHS (YHKIIT
nopiBHsHO 3 mapaienbHuMu  All. 3 iHmoro ©Ooky, kBasimapaneabHuMm All
noTpiOHa MEHINIAa YacTOTa TAaKTyBaHHS il 3abe3redeHHs HeoOX1AHOT MIBUJIKOII,
mo 3abe3nedye 3HIDKEHHS TapaMeTpiB €HEpProCIOKMBaHHS (HAMPYTH >KUBJICHHS,
MOTY>HOCTI, 110 PO3CIFOETHCS 1 T. J.) 1 301IbIIIeHHs HaAlitHOCTI. Lle 103BosIsge 3HU3UTH
BUMOTH JIO 3aCO0IB OXOJO/DKCHHSI, a TaKOX BHKOPHCTOBYBATH OILIbIN OFOIKETHI
Mmikpocxemu FPGA.

Takum YMHOM, TpPH OJHOPA30BOMY OOYHMCIEHHI MaTEeMaTUYHHUX (PYyHKLIN
kBazinapanenbHi All, peamizoBani Ha 6a3i FPGA, npu 30UIbLIEHHI PO3PATHOCTI
OTIepaH[IIB TIEpeBEepIIyIOTh mapaneiabHi All 32 OCHOBHUMHU TEXHIKO-€KOHOMIYHUMH
XapaKTePUCTUKAMH.

Jliteparypa:
1. M. Véstias and H. Neto, "Trends of CPU, GPU and FPGA for high-performance
computing," 2014 24th International Conference on Field Programmable Logic
and Applications (FPL), Munich, Germany, 2014, pp. 1-6, doi: 10.1109/
FPL.2014.6927483.
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SASP.2008.4570793.

3. B. U. XKa6un, B. U. Kopueituyk, B. II. Tapacenko, ‘“HexoTopbie MammHHbIC
METOJIbI BBIYMCIICHHUS PAIMOHAIBHBIX (YHKIIMA MHOTHUX apTyMEHTOB”, ABTOMAT. W
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BIIJIMB YMOB OCBITJIEHOCTI HA KOJIIPHE BIJYYTTA XYI1OXKHUKA
I YAC CTBOPIOBAHHA XYAOKHBOT'O BUTBOPY

IaTepreT-ampeca myoOmikailii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1069/

3 ¢13UUHOI TOYKM 30py CBITJIO € HOCIEM 30pOoBOi iHopMaIii y BHAUMIN
AUTSHIII ONTHYHOTO Jiara3oHy €JIEKTPOMArHiTHUX KoiluBaHb. COHSYHE CBITIO, fKE
HEOOX1THO PO3MISAATH K BUIIPOMIHIOBAHE 1 BIIOMTE, MICTUTh BECh CIIEKTP BUIUMUX
BUMPOMIHIOBaHb, SKI  CKJIAMalOTbesi 3 Oe3midi  TapMOHIWHUX — KOJIMBaHb,
XapaKTEePUCTUKH SKUX € 4YacTOTa, aMILIITyaa 1 mossipu3aiis. BunpomiHioBaHEe MEBHUM
JDKEPENIOM CBITIIO Ma€ pi3Hy CTyIiHb nonsgpu3auii. [Ipu nagiHHi COHSYHOTO CBIT/IA HA
HABKOJIUIIIHI TIPEIMETH BiIOYyBA€ThCS MOITMHAHHS 1 BiIOUTTS cBiTia. Bigbure cBiTio
€ OCHOBHUM JDKepesioM 30poBoi iH(opmarii. [Ipu niboMy BiIOMBAETHCS Ta TOBXKHHA
XBWJII CHEKTpPYy, IO BIAMOBIZAE KOJIBOPY MpEAMETa, IHIIA YacTHHA CHEKTpa
MOTJIMHAETHCSI TOBEPXHEI0 mpenMery. Timbku Oifla MOBEpXHS BiIOMBAE MPAKTHYHO
BECh CIIEKTP IM1aJIaI0Y0TO Ha Hel CBITIIa 1 TOMy MU 6a9MMO TIOBEPXHIO O1JI0TO KOJIbOPY.
YepBoHa MOBEpXHS BiIOMBAa€ YEPBOHMU KOJIP, 1HIII KOJbOPU MOTIIMHAE, aNeIbCHH
BiIOMBA€E MOMApaHUYEBUM KOJIp 1 T.A., IPUUOMY, YUM SICKpaBillIe KOJIp, TUM BY)KUE
CHEKTpaJbHUN CKJaa BiAOMTOro cBiTia. 3 (i3UYHOI TOUKH 30py Olje CBITIO
HEMOJSIPU30BaHe, 31 CTyNeHeM MoJspu3alii OJu3bKo0 A0 Hys. Tak K BIACYTHICTb
CBITJIa € JJi1 HAc BIJACYTHICTIO i1HQoOpMalii Mpo HABKOJMILHIA CBIT, TO MH L€
CIpUUMAEMO SIK YOPHUI KOJIp, MPHU SKOMY BECh CBITJIOBHUU CHEKTP MOITIMHAETHCA
cepenoBuilieM abo moBepxHEr mpeamera [1]. I xowya BuUMpOMiHIOBaHE CBITIIO €
NEPBUHHUM, II0 BHUKHIAETHCS COHLIEM, 31pKaMH, WITYYHUMH JDKEpeIaMH, OJIHAK
iHboOpMaIliiiHI MOXJIMBOCTI 3aKJaJeHl camMe y BTOPUHHOMY CBITII, TOOTO Yy
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BIIOMTOMY, SAKHM 1 sBIsE COOOIO0 PI3HUIIO Yy CHEKTpl MONIMHEHOTo 1
BUNPOMIHIOBaHOTO CBiTia. ONMHaK I JBa BUAM CBITJIA CTAaHOBISATH €IWHE IILJIE,
OCKIJIbKM BIJOUTOTO CBiTIa HE OyBae 0Oe3 BHUIPOMIHEHOTO, 3a BHUHITKOM TOSBU
1HGOpMAIITHIX BIACTUBOCTEH IITYYHOTO BUIIPOMIHIOBAHOTO CBIT/IA B TejeOaueHH1, B
KOMIT'TOTEPHIM TeXHiIll Ta iH. BUTpOMiHIOBaHHS CBITJIA TITLKH OHIET IEBHOT YaCTOTH,
IO BIAMOBIAA€ TMEBHOI MONApHU3alii, € MOHOXPOMHUM (OZHOKOMIpHUM). CHEKTp
MOHOXPOMHHUX CBITJIOBUX BHUIIPOMIHIOBaHb HA3MBAETHCS TMOMIXPOMHUM (COHSYHE
CBITJIO).

CoHstuHe CBITJIO Ipa€ HAWBAXKIIMBIITY POJIb IPU BPaxXyBaHHI YMOB OCBITICHOCTI
CEpeOBHILA, B SIKI CTBOPIOETHCS XyHOXKHIM BUTBIp, HAMPUKIAJ, MiJ MOKPOBOM
3€JICHOTO JIMCTSI, Ha T/l KBITKOBOI TaJsiBUHM a00 Ha y3Jiccli. YMOBa OCBITJIEHOCTI
BU3HAYAETHCA TAKOK 1 THM CIEKTPaJIbHUM CKJIQJ0M CBITJa, HIO JAOXOJUTH [0
MOBEPXHI 3eMJIi MICas HOro MOMIMHAHHS Ta Po3CiloBaHHS B arMocdepi. B 3emHiii
armocepi mornmuHaerbest Big 17 % mo 25 % cousunoi eneprii. Po3citoBanHs
COHAYHOI paniamii B arMocdepi, B SKIH TPUCYTHI aA€pPO30JIbHI YACTHHKH,
BU3HAYAETbCA 11 TEOMETPUYHOK CTPYKTYpOK 3 TakKUMM IapaMeTpamu, sK
pO3MIp YAaCTUHKH, BiJICTAHhP MDK YaCTHMHKAMH, JOBKHHA XBUJII COHSYHOTO CBITIIA.
®i3uyHI BIACTUBOCTI atMOc(epu 3 pO3CIIOI0YMMH YaCTUHKAMHU XapaKTePHU3YIOThCA
KOMITJIEKCHUM TIOKa3HUKOM 3aJIOMJICHHS YAaCTUHKM Ta TOKAa3HUK TOITMHAHHS
yacTuHKH. CHeKTpalbHUN CKJIaJ TPUPOAHOTO CBITJA BKIIOYAE XBHIII PI3HOI
JOBKUHU, SKI MAalOTh TEBHI BEJIMYMHHM 1HTEHCHUBHOCTEW. [IpsiMme coHsuHE CBITIO
3MIHIOETBCSA 32 CBOIM CKJIaJIOM MpOTAroM aHA. Komu coHile y 3€HiTi, IpHU SICHOMY
HeOl TepeBakae MpsiMa COHSYHA pajiallis, Ha CXOAl 1 3aXO/l COHIS — PO3CisHa
paniauis. [IpuponHe coHsSYHE CBITIO € CyMOIO BChOTO BHIMMOTO CIIEKTPY, TOOTO
BCIX CEMH KOJIbOPIB pailIyru.

YMOBH OCBITJIICHOCTI TNPU HANMUCaHHI KAPTHUHH 3MIHIOIOTHCS 3aJIe)KHO BiJ
CTaHy aTMoc(epu IpOTIroM CBITIOro mepiony moou. Ilpu HasgBHOCTI XMap yMOBHU
OCBITJIGHOCTI OJIHI, MpPH SCHOMY HEOl YMOBH OCBITJIIEHOCTI OyIyTh 3MIHIOBATHUCSA
BiJI CXOy 1 JIO 3aXOJy COHIIS 31 3MIHOIO CIIEKTPAIBHOTO CKJIaJy COHSYHOTO CBITJIA.
[Ipy oMy KOJMIpHI BIMYYTTS XyAOKHUKA BH3HAYAIOTHCS TAKOXK KOJNIPHOIO TaMOIO
KapTUHU, $Ky BIH mHIle, 3a0apBiIeHHSIM 1 MOBEPXHI, TOOTO KOE]IIIEHTOM
CHEKTPAJILHOTO BIIOUTTS 11€1 TOBEPXHI.

Jliteparypa
1. Kopban }O. B. Ilcuxodusunonornueckoe BOCIPHUSATHE LBETA, OCHOBAaHHOE
Ha oTpaxarensHoi monspumerpuu / HOpuit BuktopoBuu Kopban // Bechuk
Morunescbkoro roc. yausepcurera um. A. A. Kymamosa. — Morunes: MI'Y um.
A. A. Kynemoga, 2015. — T.2. — Bein.1 (45). — C. 73-77.
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o CUCTEM MOHITOPHUHI'Y MEPEXKEBOI'O
TPA®IKY KOPUCTYBAYIB

IarepHer-anpeca myOikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1057/

[IporpamHi TakeTH CHOCTEPEIKEHHS CTaHY MEpPEeXl 3MIMCHIOIOTh HE JIUIIE
MOHITOPUHT (PI3UYHOI Mepexi Ta XOCT-IPUCTPOIB, TAKUX SK MapIIPyTU3aTOPH,
MOCTH, KOHIEHTparopu Ta KOMITIOTEpH, ajieé TaKOX 3alMaeTbCcsl MOHITOPUHIOM
CIIyk0, SIKI MPalOOTh HA AESIKUX 3 IuX NpucTpoiB [1]. MepexxeBuil MOHITOPUHT —
[I€ TpPOLEC MOHITOPUHTY MEPEKEBUX KOMIIOHEHTIB, TAKUX SIK MaplIpyTU3aTOpPH,
KOMYTaTOpH, OpaHamayepu, CepBEpH TOLIO.

[Mono BHOOPY ONTUMaNIbHUX Ta KpallMX MPOTPaMHUX MAaKETIB MOHITOPUHTY
MEpexi, CIiJi BpPaxoByBaTH CHCTEMHI BHUMOTU TEPCOHAIBLHOTO KOMITIOTepa Ta
CKJIQJHICTh HajamTyBaHHSI. Hipkye HaBeneHO CHHCOK OE3KOIITOBHUX CHCTEM
MOHITOPHHTY MEPEXEHOTOo TpadiKy KopuctyBayis [2,3]:

1. Obkio’s Network — iHCTpyMeHT MOHITOpUHTY Mepexi anst Windows, skuit
3a0e3neuye OHOBJICHHS MPOMYKTUBHOCTI MEpeki B PEXKUMI pealbHOro 4Yacy 3a
500 mc;

2. Network Bandwidth Analyzer — anamnizaTop npomyckHO1 31aTHOCTI MEPEXI,;

3. Datadog — xmapHa mporpama, sika IIyKa€ Ta PO3MI3HAE BCl MIIKIIIOUECHI
IIPUCTPOI,

4. Zabbix — BHUKOPHCTOBYETHCS 1€ TMporpamMHe 3abe3medeHHs s
aJMIHICTPYBaHHS JOMAIIIHHOI MEPEKI;

5. The Dude — aBroMaruyHO CKaHyBaTH MEPEXKY Ta AOAABATH A0 MOHITOPUHTY
BC1 3HANJICHI MPUCTPOT;

6. LogicMonitor — cuctema JUisi MOHITOPUHTY MEpexi, SKe BIACTEXKYE,
CHOBIILA€ Ta BimoOpaxkae rpadiku Mepexi Ta MPOAyKTUBHOCTI;
7. Menemxkep KoH(piryparii Mepexi — mnporpaMHe 3a0€3MEUeHHS TaKOXK

€KOHOMMTD Yac 1 MiABUIIY€ O€3MeKy Ta HaAIiHICTh MEPEXKI.

[cHylOTP TakOX I1HCTPYMEHTH O€3ar€HTHOTO MOHITOPUHTY MEpexi, sKi
J03BOJISIIOTH KOMITaHIIM YHUKHYTH MpOOJieM 1 HaKIaJHUX BUTPAT HAa BCTAHOBJICHHS
Ta MATPUMKY IPOTPAMHUX areHTIB Yy CUCTEMAaX, 10 KOHTPOIIOIOThCS [4].
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Cnucok HaKpamux IHCTPYMEHTIB 0€3areHTHOT0 MOHITOPUHTY Mepexi [4]:

1. SolarWinds — 1HCTpyMEHT MOHITOPHHTY MPOAYKTUBHOCTI MEPEXi, SKUN
BIJICTE@XKY€E CTaH MPUCTPoro uepe3 SNMP;

2. ManageEngine OpManager — nporpama, BkJtodae monasn 2000 mapameTpi
MOHITOPHHTY, SIKI JO3BOJISIFOTH MIBUAKO OLIHUTH MPOTYKTHUBHICTH BallIMX MEPEKEBUX
MPUCTPOIB 1 mporpam;

3. Flowmon — 1HCTpyMEHT HO3BOJISiI€ OpTaHi3allisiM BUSBIATH TOTCHININHI
3arpo3u Ta pearyBaTy Ha HUX Y PeaIbHOMY 4Yaci;

4. eG Enterprise — 4y0Be pillIeHHS JIsI MOHITOPUHTY MPOTYKTHBHOCTI MEpEXKi
Ta JONAaTKiB, sike 3abe3medye BUAMMICTh 1 PO3YMIHHS MPOTYKTHBHOCTI MEPEXK 1
JOJATKIB.

Cnucok 1HCTPYMEHTIB MOHITOPHUHTY MEPEeXi, SIKI JOCTYIHI Ha PUHKY €
BEJIMKUM 1 jocTynmHuM. I[IpaBma, mIOA0 JOCTYHMHOCTI, TO TYT MOTPiOHO TaKOXK
BpaxoByBaTu (HIHAHCOBY CTOPOHY, a CaM€ BapTICTh CHCTEMH NPH BHUKOPHCTAHHI.
Jlessiki IHCTPYMEHTH TIOCTaBIISIOTHCS 3 TOTOBOIO IHTETpalli€lo, TOAI SIK 1HII
BUMArarTh OLTbIIE 3yCHIIb JJIsl HATAIITyBaHHS.

Jliteparypa:
1. ®KKIII 123 2020 KotoBA.B. pdf [Enexrponnuii pecypc]: AUIIJIOMHA
POBOTA. Odimiiiamii caiit. — Pexum moctymy: https://er.nau.edu.ua/bitstream/
NAU/47212/1/%D0%A4%D0%9A%D0%9A%D0%9F%D0%86 123 2020 %D0%
9A%D0%BE%D1%82%D0%BE%D0%B2%20%D0%AF.%D0%92..pdf
2. Techukraine / [Enexktponnuii pecypc]: 16 Halikpamux O€3KOIITOBHUX Iporpam
st MoHITOpuHTY Mepexi At Windows 10. Odiniinuii cailT. — Pexxum noctyiy:
https://techukraine.net/16%D0%BD%D0%B0%D0%B9%D0%BA%D1%80%D0%B
0%D1%89%D0%B8%D1%85%D0%B1%D0%B5%D0%B7%D0%BA%D0%BE%
D1%88%D1%82%D0%BE%D0%B2%D0%BD%D0%B8%D1%85%D0%BF%D1%
80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC-%D0%B4%D0%BB%D1%8F-
%D0%BC/
3. myservername.com [Enexkrponnuii pecypc]: Top 10 Best Network Monitoring
Tools. Odimiiiamii caiit. — Pexxum moctymy: https://uk.myservername.com/top-10-
best-network-monitoring-tools#List Of Top Network Monitoring Tools
4. TechUkraine.Net [Enextponnuii pecypc]: 7 Hallkpamux I1HCTPYMEHTIB
0€3areHTHOro MOHITOPUHTY Mepexi. Odimiiinui  cait. — Pexum  poctymy:
https://techukraine.net/7-%D0%BD%D0%B0%D0%B9%D0%BA%D1%80%D0%B
0%D1%89%D0%B8%D1%85-%D1%96%D0%BD%D1%81%D1%82%D1%80%D
1%83%D0%BC%D0%B5%D0%BD%D1%82%D1%96%D0%B2-%D0%B1%D0%
B5%D0%B7%D0%B0%D0%B3%D0%B5%D0%BD%D1%82%D0%BD%D0%BE
%D0%B3/#%D0%A9%D0%BE_%D1%82%D0%B0%D0%BA%D0%BS_%D0%B
1%D0%B5%D0%B7%D0%B0%D0%B3%D0%B5%D0%BD%D1%82%D0%BD%
D0%B8%D0%B9 %D0%BC%D0%BE%D0%BD%D1%96%D1%82%D0%BE%D
1%80%D0%B8%D0%BD%D0%B3_%D0%BC%D0%B5%D1%80%D0%B5%D0%
B6%D1%96
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BUKOPUCTAHHSA ASYNCLOCALSTORAGE JIJIA
MYJIBTUTEHAHTHOCTI B NODEJS TOJATKY

IarepHer-anpeca myOuikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1054/

3a pe3ynbTaTaMH JOCHIHKEHHS TMOMYASPHOCTI MOB MpOrpaMyBaHHS, IO
npoBonuiocs crnuibHoTol0 DOU (dou.ua), B 3arampHOMy peittunry 3a 2022 pik
MoOBa nporpamyBaHHs JavaScript nocina nepue micue (18,8%), a moBa TypeScript —
mocte (10,4%). Skmo po3misgaTd MONYJSPHICTH MOB B KOHTEKCTI OEKEH
po3pobku, To TypeScript nociB cbome Mmicue (3,3%), JavaScript — Boceme (3%) [2].
OCKUTBKM 111 MOBHM JIO3BOJISIFOTH PO3POOJATH K OCKeHA Tak 1 (DPOHTEH] YaCTHUHHU
JOJIaTKy, 3POCTA€ TMOIMYJISIPHICTh ITUX MOB 1 KUIBKICTh HAMMCAHUX Ha HUX JOJATKiB.
OCHOBHUM cepeIOBUILIEM JIJisi BUKOHAHHSA O€KeH]| KOy Ha IIMX MOBax € ruardopma
NodeJS [3].

Knacuuni kopmopaTuBHI KIII€HT-CEpBEPHI MOJATKM YacTO aJMIHICTPYIOThCS
B Mexax onHiei oprasizamii. I[HpacTpykTypa Takux [OJaTKiB 3a3BUYAil
po3paxoBaHa Ha Te, MIO0 OJUH EK3EMIULSIp MPOrPAMHOT0 3a0e3MEeUeHHS MpAaLIoE 3
OHUM 3aMOBHHMKOM a00 oOprasizaii€ro. 3 METOI omnTuMmizauii 1H(pacTpyKTypHHX
BUTpAT, BUHUKAE MOTpeda B MOXKIHMBOCTI POOOTH MEKUILKOX 3aMOBHHUKIB 3 OIJHHUM
aoaaTtkoM. Takox, 3 pOCTOM MOXKIIMBOCTEH BeOcepBepiB Ta Opay3epHUX TEXHOJOTIH,
BCce OuIbIlle PO3POOHUKIB BUOMPAIOTH MOJIETh PO3IOBCIOIKEHHS ‘‘software as a
service”. BnactuBicTh TporpaMHoOro 3a0e3nedyeHHss OOCIyroByBaTH JIEKIJIbKa
BIIOKPEMJICHMX 3aMOBHHUKIB, TaK 3BaHUX TEHAHTIB, IPO30pO PO3MOAUISIOUH
HasiBH1 PECypCH Ha3UBAIOTh MYJIbTUTEHATHICTIO [1].

Po3rissHeMo onMH 3 BapiaHTIB BUPIIIEHHS MUTAHHS mepenadi iieHTudikaropa
MOTOYHOTO TEHAHTY MIXK apXiTekTypHuMH mapamu y NodelS nomarky. s npuknagy
oynemo BukopuctoByBaTu (periMBopk Nest]S [4], Buxmrouno HTTP koHTekcT Ta
€JIEMEHTH YUCTOI apXiTeKTypu [5]. 3 TOukM 30py apXiTeKTypu, map Oi3HeC JOTIKU
MOBUHEH OyTH HE3aJEeKHUM BiJl KOHTEKCTY BUKIIMKY UM IIapy MEPCUCTEHTHOCTI:

— Domain Layer e

Arnnliratinn | avwer 3 atew
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B cropomieHoMy BUIVISII CXOXKY CXEMy 3aJieKHOCTI ImapiB Oyme MaTu 1
OaraTomrapoBa apXiTeKTypa 3 BHUKOPHCTAHHSAM MPHUHIUITY 1HBEPCii 3aJ€KHOCTEH.
PosrnsiHeMo MoxomMBHET BUDISIT KOHTpoywiepa [4], skwil Oyme BUCTymatd B poii
Application Layer:

@Controller(  resource’)
export class EntityController {
constructor(private readonly useCase: DomainLogicUseCase) {}

@Post()

public async doSomeLogic(
@User() user: User,
@TenantId() tenantId: string,
@Body() payload: InputPayload
{
const input = payload.toInput();
input.user = user;
input.tenantId = tenantId;

OckUIbKM Halll JAOAATOK € MYJBTUTEHAaTHUM, KOJ OyAb-SIKOTO PEMNO3UTOPI0
MOBUHEH 3HATH 17IeHTU(]IKATOP MOTOYHOTO TEHAHTY. 3 1HIIOrO OOKY, OCKUIBKH JaH1
Ta OI3HEC JIorika 130JIbOBaHI MIX TEHAHTaMH, MPOIIAPOK Oi3HEC JIOTIKM MOXKE He
3aJIe’KaTH BlJl TEHATa SIK TAKOTO, TOMY Iepefaya rnapamerpy B Led map € HaJMIpHUM.
OpauM 3 BUpiIEHHSM MPpoOIeM Moke OyTH CTBOPEHHS CEPBICIB B “‘request scope”
[4], ane Takuii criocid He € €PEeKTUBHUM 3 TOUKH BUKOPUCTAHHS PECYPCIB.

Posrnsinemo BupimeHHs i€l mpobiiemMu 3 BUKOPUCTaHHSAM AsyncLocalStorage
[3]. AsyncLocalStorage no3Bonse 30epiratu Ta mepeaaBaTH TEBHI JaHl dYepe3
KOHTEKCT ACHMHXPOHHUX BHKIMKIB. MU MOXEMO CTBOpPUTH iHTepuentop [4] s
koHTekcty HTTP BukiukiB Ta migkiatodatd HOTro moOalIbHO Y OKPEMO AJISE KOKHOTO
KOHTpoJsiepa. [HTepuenTop Moxe omnepyBatu ex3emiuisipoMm AsyncLocalStorage Ta
CeTUTHU B HBOTO fenantld. B 1HQpacTpyKTypHOMY IIapi MH 3HOBY MOXKEMO
npaioBatu 3 AsyncLocalStorage ta otpuMyBatH 3 HbOTO tenantld. Takum 4YUHOM
MU 11030yBaeMocs moTpedu B niepenadi tenantld yepes map O613HEC JIOTIKH.

Jliteparypa:

1. Defining Multi-Tenancy: A Systematic Mapping Study on the Academic and the
Industrial Perspective [Enextponnuii pecypc] / J.Kabbedijk, C. Bezemer, S. Jansen,
A. Zaidman // Journal of Systems and Software 100 - October 2014. — 2014. — Pexxum
JOCTYITy 10 pecypcy: https://www.researchgate.net/publication/267455810.

2. Illeuenko P. PeittmHr moB mnporpamyBannHs 2022 [Enextponnuii pecypc] /
P. lleBuenxo, 1. AnoBchkmit. — 2022. — Pexxum moctymy mo pecypcy: https://dou.ua/
lenta/articles/language-rating-2022.

38



3. NodelJS documentation [EnextponHuii pecypc] — Pexum goctymy 10 pecypcey:
https://nodejs.org/en/docs.

4. NestJS documentation [Emexrponnuii pecypc] — Pexxum moctymy 1o pecypcy:
https://docs.nestjs.com.

5. Maprin P. Yucra apxitektypa: MuctenrBo po3poOieHHS MNpOrpaMHOro
3abe3neuenns / Pooept Maprin. — Xapkis: Bugasaunrso "Panok", 2020. — 368 c.
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OIISA ] CYUACHOI'O CTAHY BEB-JIOCTYIIHOCTI B YKPAIHI

IaTepreT-ampeca myomikaiii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1043/

B octanHi nekinbka pokiB, Ha (OHI KOBITY, BIHCHKOBOI arpecii Ta Cy4acHUX
BUMOT JTOCTYITHICTh [HTEpHETY cTasia Ba)KJIMBUM aCIIEKTOM CTBOPEHHS 1HKIIFO3UBHOTO
Ta CIPaBEUIMBOTO CYCIIIbCTBA. 3MATHICTH JIONEH, OCOOIUBO JIIONEH 3 0OMEKECHUMHU
MOYKJIMBOCTSIMH, KOPHCTYBATHUCS BeO-caiiTaMM Ta HaBITAIlI€0 110 HUX Ma€ BUPIIIaTbHE
3HAUCHHS JJi 3a0e3MedYeHHs TOro, 00 ycl Malld PiBHUH JOCTYI A0 1H(opMarlii
Ta peCypciB.

He3Baxkaroun Ha 3ycusuig YKpaiHd IOAO CHPHUSHHS IUGPOBIA TOCTYMHOCTI,
KpaiHa Bce 1€ CTUKAeTbCcad 3 IMpoOiieMaMu 1010 3abe3meyeHHs JIOCTYIHOTO
BEO-KOHTEHTY JJIS JIFOJIEH 3 OOMEKCHUMHU MOKIUBOCTSMU. 3T1THO 3 JIOCIIHKCHHSIM,
NpOBEACHUM YKpaiHChKOIO —acouianiero He3psaunx, jume 20%  yKpaiHChbKUX
BeO-caifTiB  BiamoBigatoTh crangapty Web Content Accessibility Guidelines
(WCAG) 2.0 piBus A, 1 jume 2% Bignosigaiots crangapty WCAG 2.0 piBHs
AA [1]. Lle o3Hauae, 1m0 OUIBIIICTh YKPAIHCHKUX CAWTIB HEAOCTYIHI JJIA JIIOACH 3
00OMEKXEHUMH MOKIIMBOCTSIMH, B TOMY YHCIIi 3 TIOPYIICHHSMHU 30Dy, CIYXY, MOTOPUKH
Ta KOTHITUBHUX (YHKIIIH.

YoMy K JOCHIKyBaTH Ta TIOKpallyBaTH IOCTYIHICTh BaxkiauBo? Tomy
mo Oulbllie TMOJOBHHU JofAed B VYKpaiHi MarwTh MNpoOJeMH 3 CHUTYaTHBHOIO
BeO-nocTynHicTIO. PoboTa 3 BeO-pecypcamm, cailTamMud Ta 3aCTOCYHKaMHU Mij] 4ac
BIJIKJIFOUEHB CBITJIa, 3 OOMEXEHUM 1HTEPHETOM ab0 3 60MOOCXOBHUINA 3 HEAOCTATHIM
OCBITJICHHS — 1€ BCE MPUKIIAU CUTYaTUBHOI BE€O-JOCTYMHOCTI.

IcHye kinbka mpoOsieM, MOB’SI3aHUX 13 JOCSTHEHHSM JOCTYIHOCTI 3aCTOCYHKIB
B Ykpaini. OnHi€I0 3 OCHOBHHMX MPOOJIEM € HEJOCTaTHA OO0I3HAHICTh 1 PO3YMIHHS
BeO-0CTYITHOCTI cepen po3pOoOHUKIB 1 Au3aifHEepiB BeO-caiTiB. bararo po3poOHUKIB
1 Ju3aifHepiB HE 3HAWOMI 3 TIPUHIMIIAMH JOCTYIHOCTI Ta PEKOMEHIAIlisSIMH
WCAG [2]. Sk HachigoK, BOHM MOXYTh HE PO3POOISATH BeO-CaliTH 3 ypaxyBaHHSIM
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JOCTYIHOCTI, 10 YCKJIAQJHIOE JOCTYN JIOAEH 3 OOMEKEHUMH MOXIJIUBOCTIMHU
70 OHJAWH-pecypciB. A TakoX pecypcd BTpayalOTh KOPUCTYBaudiB YaCTKOBIM
(cutryaruBHil) BeO-moctynHocTi. [lpuxmaniB 6e3niu. Po3poOka 3acTocyHKy s
0iry, B sIKOMy TOJIOBHA Tema Oyiga B TEeMHHMX KOJbOPaX, BIPOBAIKEHHS KapT B
aBTOMOOLT1 06€3 MOXIMBOCTI KEpyBaHHS TOJIOCOM, CAaWT KyMiBIlI KBUTKIB, /¢ BUOIp
MICIISI € KAPTUHKOTO.

[HII0t0  TIPOGJIEMO0 € BIJICYTHICTh 3aKOHOJABYMX BHUMOT Ta MEXaHI3MIB
3abe3rneueHHs qocTynHocTi [HTepHeTy B Ykpaini. He3Baxkaroum Ha Te, mo YKpaiHa
patudikyBana Konsenmito Opranizamii O6’egnanux Hamiit npo mpaBa mroneit 3
IHBAJIIIHICTIO, B KpaiHi HeMae KOHKPETHMX 3aKOHIB UM HOPMATHBHUX aKTiB, SKi
0 nepenbavasn goctynHicTh IHTepHery. be3 3akoHOmaBYMX BUMOI 1 MEXaHi3MIB
3a0e3MeueHHss BUKOHAHHS 0arato BeO-CalWTIB MOXYTbh HE BIJJaBaTH MPIOPUTET
JOCTYIHOCTI, 110 MPU3BE/E A0 BUKIIOUEHHS JIIOAEH 3 OOMEKEHUMHU MOKIUBOCTSIMHU.
Ha nmnpuknami €spomneiicbkoro Coro3y MOXKHA HIATBEPAUTH  3aKOHO/ABYE
3a0e3MeueHHs BUMOT Ta MEXaHI3MIB BeO-IOCTYMHOCTI. YKpaiHa Oepe Ha cebe
MMOBHOBAXCHHS TapMOHI3aIlii 3aKOHOAAaBUO1 0a3u, TOMY 3aKOH MO0 IMIUIEMEHTAIi1
piBast AA WCAG 2.2 mae Oytu noganuii [2].

o6 BupimuTH npodbaemu AoCTynmHOCTI IHTepHeTy B VYkpaiHi, MOXHA
peamizyBaTu Kinbka pimeHb. OHWM 3 pIllieHb € TMiJBHUINEHHS O0013HAHOCTI Ta
OCBITH 111010 BEO-TOCTYMHOCTI cepesi po3pOOHUKIB 1 Au3aiiHepiB BeO-caiTiB. L{poro
MOXXKHa JIOCSTTH 3a JOTMOMOTIOK HaBYAJIBHUX IporpaM, ceMmiHapiB 1 KOH(DEpeHIIii,
NPUCBIYCHUX MPHUHIMIIAM JOoCTynHOCTI Ta pekoMeHpamisM WCAG. Odimirinmii
pecypc cTaHaapTiB MICTUTh Kypc 1o BedmoctynHocTi. A takox [TPOOH B Ykpaini
3aiiMalOThCs CTBOPEHHSAM KypCiB, HaBUAJIbHUX MaTepialiB Ta pEeKOMEHAAI 00
BeO-10CcTynHOCTI [3].

[HIIMM pillIEHHSM € BCTAaHOBJICHHS 3aKOHOJABYMX BUMOI Ta MEXaHI3MIB
3a0e3MeyeHHs JOCTymHOCTI B YkpaiHi. [lporo MokHa [dOCATTH, YyXBaJUBIIH
CrelliaNbHI 3aKOHM YU HOPMAaTHUBHI aKTH, sIKI mepen0adaroTh JOCTYIHICTh BeO-CalTIB,
1 CTBOPHUBIIM BiMOBIAAJILHUN OpraH IJis KOHTPOJIO 3a AoTpuMaHHAM. Lle rapanrye,
o BeO-CaliTM HaAalTh MPIOPUTET AOCTYMHOCTI Ta 3abe3neuarh PIBHUM AOCTYymH
A JoAe 3 OOMEXEHUMH MOXJIHMBOCTAMU. BaxiamBum (HakTopoMm SBISETHCS
JOCTYIIHICTh ~ CTaHAAPTIB YKPAiHChKOIO, a TaKOX TapMOHI3allis TEXHIYHOI
aokymeHTarii. Jlume paekinpbka AHIB TOMY BHHIIUIA TEpIIa Bepcis YKPaiHCHKOIO
roJioBHOro ctangapry mno BeO-moctynHocti WCAG. Hapite mig 4Yac BiHH
yKpaiHi3allisi JOCTYNMHOCTI 1 JOCTYMHICTh YyKpaiHi3allli He 3yNHUHSIEThCS HI Ha
XBUJIMHY.

BeO-10CTynHICTh Ma€ BaKJIMBE 3HAYEHHS JJII CTBOPEHHS 1HKJIIO3MBHOTO Ta
CIPaBEJIMBOTO CYCHUIBCTBA, 1 YKpaiHa Ma€ BXUTH 3axXo[iB, 1100 TapaHTyBaTH
KOXXHOMY, BKJIIOYAIOYM JIIOAEHM 3 OOMEXEHHMMH MOXJIHUBOCTAMH, JOCTYI 10
oHJaliH-pecypciB. [ligBumnyroun 0013HAHICTP Ta OCBITYy IIOAO JOCTYIMHOCTI
[HTepHETY Ta BCTAHOBIIOIOYM 3aKOHOAABYl BHUMOTHM Ta MEXaHI3MH 3a0e3MeYeHHS
BUKOHAHHS, YKpaiHa MOXe TMOKpPaUIUTH AOCTYNHICTh I|HTEpHETy Ta CHPHUITH
THKJTIO3UBHOCTI Ta PIBHOCTI I BCIX.
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Jliteparypa:
1. Be6-mopran Hamionansuoi Acamb6nei Jlomeit 3 IuBamignicTio VYkpainu:
[EnextponHnuii pecypc] — Pesxxum goctymy: https://naiu.org.ua/.
2. Web Content Accessibility Guidelines 2.2. Odimilina gOKyMeHTaIis:
[Enextponnuii pecypc] — Pexxum goctymy: https://www.w3.org/TR/WCAG22/.
3. Be6-mopran [TPOOH B VYkpaini: [Enextponnuii pecypc] — Pexxum mnoctymy:
https://www.undp.org/uk/ukraine.
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BUKOPUCTAHHSA IHTEPAKTUBHUX TEXHOJIOI'TIA
AK 3ACOBIB HABYAHHA

InrepHer-anpeca myOuikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1048/

IaTepakTuBHEe HaBYaHHA — 1€ crnenudiuHa ¢gopma opraxizaiii AisUTBHOCTI,
gKa Ma€ Ha METI CTBOPUTH KOM(OPTHI yMOBH HaBYaHHS, 32 SIKMX KOXKEH YYEHb
BIJIUyBa€ CBOI YCIIIIHICTh, 1HTEJIEKTyalbHy CHPOMOXHICTb. HaBuanmbHMII mpoliec
BiJIOYBA€THCS 32 YMOB IMOCTIHHOT, aKTUBHOT B3a€MO/I1i BCIX Y4HIB, yuutens [1].

BnpoBamkeHHs IHTEpaKTUBHUX MPE3CHTALlll, 30KpeMa, Y HaBYaIbHUN MPOLecC
B1I0YBa€ThCS 3a KUTbKOMA HAMPSIMKAMU: ® IEMOHCTpAIlis PI3HUX IMPOIECIB 1 SBUII,
* POBEJICHHS BIPTYallbHUX JabopaTtopHux poOit; e miaroroBka no 3HO, omimmian
3 PI3HMX NPEAMETIB; ©® MIATOTOBKA MaTepiaiiB i KOHKYpPCiB Ta KOH(EpEeHIIii;
* CTBOPEHHS KOMIT'IOTEPHUX MPE3EHTALIIH 10 YPOKIB.

[HTEpaKTBHE HABUAHHS € OCOOJIMBUM HABUYAHHSM, B XOJl SKOTO Ma€ MiCIe
B3a€MOJIiI MDK YYHEM 1 BHKJIaJa4eM, a TaKoX MDK caMUMH Y4yHsAIMU. Mera
BUKOPUCTAaHHS 1HTEPAKTUBHMX 3ac00IB y HaBYaHHI TOJSTae B  COLIAIbHIM
B3a€EMOJIII YYHIB, iX MDKOCOOHMCTICHIM KOMYHIKaIlii, NpH I[OMY Ba)KJIHUBOIO
OCOOJMBICTIO € BU3HAHHS 3[aTHOCTI JIIOAUHU «IPUMMATH POJIb IHILIOD», «0aunuTh»,
K il crpuiiMae CIIBPO3MOBHHUK, 1HTEPIPETYBAaTH CUTYAIlil0 1 MpaBUJIBLHO OyayBaTu
MPOIIeC KOMYHIKaITii.
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3acobu 1HTEpaKTMBHOTO HABUYaHHS 3aCHOBaHI Ha: Cy0'€KT-Cy0'eKTHHX
BITHOCMHAX BHKJIaJaya Ta Y4HsS; 0araroCTOpOHHbOI KOMYHIKAIlii, BHUKOPUCTAHHS
CaMOOI[IHKH Ta 3BOPOTHOTO 3B'sI3KY; KOHCTPYIOBaHHI 3HAHb yUHSIM.

MynbTUMEIHHI Tpe3eHTallli MarTh BJIACTUBICTh IHTEPAKTUBHOCTI, IO
703BOJIsi€ OUTBIN €(EeKTUBHO aJanTyBaTH HaBYaJIbHUNA Marepial 1 3poOUTH HOro
OCOOHMCTICHO 3HAa4YyIIMMH ISl Y4HsS. 3acCTOCYBaHHS Npe3eHTalii NPU3BOAUTH 0
OUIbII IHTEHCHMBHOI ydYacTi y Mpolieci HaBYaHHA CaMOTO Y4HSA, IO MPU3BOAUTH
70 TiABUINEHHS €()EeKTUBHOCTI CHOPUNHATTS Ta 3amaM'sTOBYBaHHS BEJIMKOTO OOCATY
HaBYAJBHOTO Marepiany. YpPOKHM 3 BUKOPUCTaHHSIM TMPE3CHTAlii MiJBUIIYIOTh
HaBYaJIbHY MOTHBAILIIO, a BIJITAK 1 IHTepeC /10 peameTa [2].

[Ipy aKkTHBHOMY BHKOPHCTAaHHI TIpPE3EHTAIlii y HaBYAIBHOMY IIpoOIeci
e(heKTUBHIIIE JOCATAIOTHCS HABUAJBHI IIUII Ta 3aBIaHHA. YUHI CAMOCTIHHO BYATHCS
aHamizyBaTH (akTu, iX 31CTaBISATH, CTPYKTYpPYBaTH, BHCJIOBIIOBATH CBOi IYMKH
MUCBMOBO 1 YCHO, PO3MIPKOBYBATH JIOT1YHO, CIyXaTh 1 PO3yMITH, POOUTH cOOi
BIIKPUTTS, ¥ Yy MOAAIBINOI AiSUILHOCTI MPUMMAaTH pillieHHS 3 BUOOpy. [lns menarora,
a, TIPE3CHTAIlis], 1a€ MOXJIMBICTh «KOHCTPYIOBAaTH» HaBYAJIbHI 3aHITTS, BH3HAYAIOUU
iX onmTHManbHUM 3MicT, GOPMHU Ta METOAMKH HABYAHHS, TIO3BOJISTIFOUN OpraHi30BYBaTH
HABYAJILHUI MPOIIEC HE JHILE Yy CTAaHAAPTHIN TpaauIiiiHO-ypOUHiil (OopMi HaBYaHHS.

Jlis MOCATHEHHSI TOCTaBIEHOI AMJAKTUYHOI METH Ha YPOKax, HaBUaJbHHIA
Marepial y MYJIbTUMEIIAHIA TNpe3eHTalli MNpeICTaBIseTbCsI B KOPOTKIM Qopmi.
Y mporeci BUKJIAamy YPOKY BUYHUTENb MPEACTABISE€ TMiATOTOBIEHY Ta 0OOpOOIeHY
iHpopMallir0o Ha CHaial SK 1JIOCTpaIlilo, KOPOTKUW TeKCT, (opmynu, rpadikwu,
aHiMaIlio Tomo. Y [bOMY BHUKJIQJ Marepialy CyNpOBOKYETHCS MOSCHEHHSIM
nejarora sik 1 yCHii, 1 y TUChbMOBI# popMax 3 JOMOMOTOI0 KJIACHOI JOIIKH.

SIk mokazama TpaKTHKa 3aCTOCYBaHHA PO3POOJICHHX MYJIBTUMENINHUX
Mpe3eHTalliii y TMpoleci, BOHU JO3BOJSIOTH MOJIMIIUTA CIOPUUHATTS YYHIMH
HAaBYAJBLHOTO Marepiaay, pO3BHBATH IMI3HABaJbLHUM IHTEPEC B YUHIB, BMIHHSI
y3arajbHIOBaTH, aHali3yBaTH, IIOPIBHIOBATH, aKTUBI3yBaTH TBOPUYY JISUIBHICTH
YUHIB, BUXOBYBAaTH HAyKOBUI CBITOTIISII.

Jliteparypa:

1. Mupomnnuenko B. O. CyTHICTh Ta CTpyKTypa MyJAbTUMEIIHOT KOMIIETEHTHOCTI
negarora / B. O. Mupomnnuenko // Iadopmariiina ocBita Ta mpodeciiiHo-
KOMyHikatuBH1 TexHosorii XXI cromtrsa: 36. Marepianie VII MixnapogHoi
HayKOBO-TIpakTU4HOi KoHpepeHiti, Oneca, 11-13 Bepecus 2014 poky / mia 3ar. pe.
B. I'. Copincsna. — Opneca: I'pins [.C., 2014. — 505¢. — C.268-276.

2. Dipiomba.ru [Enexrponnmnii pecypc]: [Ipesenrarris sk 3acid6 HaBuaHHsS — Pexxum
noctyty: http://diplomba.ru/work/100166 — [lata noctymy: 14.02.2022.
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Yepeeko Temana /Imumpisna, cmyoenmka,
eporcasnuii mopzosenvro-exonomiunull ynigepcumem, m. Kuieg

Hayxkoeuii kepienuk: Xapuenxo Temana Onekcanopisna,
KAHOUOAm eKOHOMIYHUX HAVK, OOYeHm

BUKOPUCTAHHA HITYYHOI'O IHTEJIEKTY
B MAPKETHUHI'OBIHN AIAJIBHOCTI

IarepHer-anpeca myOuikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1061/

[onoBHE 3aBmaHHA MapKETHHTY — BH3HAYaTH Ta 3aJ0BOJIBHITH JIFOICHKI
W cycmuibHI MOTpeOW, a TaKOXK BIUIMBATH Ha PINICHHS KII€HTa HIOAO MOKYIOK.
Tox mapkeronoram MOTPiOHO 3HATH MEXaHI3MH, NMPUHIUIKM Ta TPaBHIA TPOIECY
OPUUHATTS pillieHb 3 OOKY KJIIE€HTIB 1 BIJIUBATH HAa HUX 3 MaKCUMAaJbHOI KOPHCTIO
JUIS TANPUEMCTBA. 30KpemMa HEoOXiJHO HE TUIbKM MOBEPHYTH I1HBECTHII, aje M
3aBASKH pPeKJiaMi MPOCYBATH BIACHUM OpeH a0o0 BCIO JIHIMKY MPOIYKIII B I[IJIOMY.
Oco0mMBO BaXJIUMBO €(PEKTHUBHO HAMPABUTH JISUIBHICTh Ha CKOPOYEHHS OIOMKETY
Ta MiJBUIICHHSI BUMOT JI0 TIOKa3HUKIB €(eKTUBHOCTI [1]. BUKopuCTaHHS MITYYHOTO
IHTEJICKTY JJi1 BUPIIIEHHA I[IMPOKOTO Koyia Oi3Hec-mpoOiaeM MOXe MPUHECTH
3HAYHY BIiJJlady BiJ 1HBECTHINM, OJHAK JUIsi OUIBIIIOCTI OpraHi3amiii BHHHUKAE
MMUTAHHS, K BUKOPUCTOBYBATH IITYYHUN 1HTEJIEKT JJIsi CTBOPEHHSI a00 MPUCKOPCHHS
3pocTaHHsa Oi3Hecy. BapiaHTu BHKOpPHCTaHHS B OCHOBHOMY MOJUISIOTHCS HAa TPH
KaTeropii: aBTOMaru3allisi Ta OINTUMI3allisl, CTBOPEHHS IHCAMTIB Ta CTBOPEHHS
JIONICHKOT B3a€MOJIIT (HalpHKJiIal, 4aT-00TH Ta BIpTyasibHI MOMIYHUKH).[2].

[ITydarM IHTEIEKTOM HA3WBAIOTh 3[IaTHICTH KOMIT IOTEPHUX IPOrpam
HABYATHCS, MPUNUMATH PIlIEHHS Ta POOUTH IIOCH BJACTHBE JIOAMHI. TexHomorii
I minsiTh HA YOTHPHU TIAPO3ALIHM: MAIIMHHE HABYAHHS, 0OpoOKa MPUPOHOI MOBH,
HayKa Mpo KOMIT'IOTEpHUN 31p Ta pobdoroTexHika. IIITydHUN 1HTENEKT BUPIIIYE Yy
MapKETHHTY JBa 3aBIaHHS:

- 3HIKY€E BUTPATH — HAMPHUKIAI, 32 paXyHOK CKOpOUYEHHS poOOYMX MiCllb TpU
BIIPOBaKeHH1 yaT-60Ta 3 I111 3amicTh mitaty oneparopis;

- maBUILy€e e(EKTUBHICTh — HAIIPUKJIIAJ, BUBYAE BEJMKi 00csru iHbopmMarii ta
BHCYBAE€ TNOTE3U IS TepCcoHai3alli KOHTEHTY MIBUALIE 1 TOUHIIIE, HIXK JroauHa [3].

HImyunuu inmenexm 0na oocnioxcenns punxy. Opniero 3 mepesar IIII e
€KOHOMIS dYacy TiJ dYac JOCTDKEHHS pPUHKY Ta 300py 3BOPOTHOTO 3B’SI3KY.
[Iporpamue 3a0e3nedeHHs Ui MapKEeTHHTOBHX JociipkeHb Ha ocHoBi LI nae
TOYHI pe3yJbTaTd B PEaJbHOMY 4aci, aBTOMaru4yHoO Kiacudikye i 30HMpae TEKCTOBI
JlaH1, a TAKOX MM A0UPAE MUTHOBY ayIUTOPIIO.

Yam-6omu onsa  egexmusnocmi  mapkemuney. Yar-00T BHKOHYE POJb
MEHEJKepa, aBTOMATHYHO BIJMOBIAlOYM Ha MHUTAaHHS KiIi€eHTIB. BoHM MaroTth
BEJIMKE 3HAYCHHSI B MAPKETHHTY, TOMY II[0 BOHU OINEPATHBHO pEaryrTh Ha 3alUTH U
HAJAI0Th MIATPUMKY 24/7, HaBiTh 103a poOounM vyacoM. 111 1aH1 MOXKHA BUKOPUCTATH
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JUISL TIOAQJIBIIIOTO aHaJi3y MOBEAIHKM KIIIEHTa Ta MEepen0adynTd, B SKUX MOCIyrax
KJIIEHT Oy/ie 3aIliKaBICHUN B MalOy THHOMY.

HImyunuu inmenexm ma yughposa pexiama. TyT, T TEXHOJOTIS aHATI3YE
iHbopMaIlil0 MpPO KOpHUCTyBaua Ta Jemorpadiio — BiK, cTarb Ta iHTepecu. Lle
poOuThHCS AN TOrO, 100 HagaTh MaKCUMAalbHO 3pyuHuUil cepsic. Ll TexHomoris
J0TIOMarae KOMITAHISIM TOKa3yBaTH HaMOLIbII aKTyajdbHI PEKIaMHI OTOJOUICHHS
JUIA LUTHOBOI ayAUTOpli B MOTPIOHMI yac, 110 3PEIITOI MOKpPAILy€e MPOIYKTHUBHICTD
OTOJIONIEHD 1 3a0e3euye BEIUKY KUIbKICTh MPOAaXIB.

Hmyynuii inmenexm ma SEQO. € 6e3miu notyxHux iHcTpyMeHTiB SEO Ha
OCHOBI IITYYHOTO 1HTEJIEKTY, SIKI MOXYTh JOIMOMOITH BaM CIIOCTEpIraTH Ta BUBYATU
BeOCaliT KOHKYypEeHTa, T€HEepyBaTH Ta IOKpaIlyBaTH KIIOYOBI CJIOBa, aHAJII3yBaTH
Tpadik ToIIO.

Il 6 email mapxkemuney. 1lTydHuil 1HTEIEKT MOXKE CTBOPIOBATH
aBTOMATH30BaH1 KaMIlaHli €JIeKTPOHHOI MOLITH, KEPYIOUUCh TaHUMU 1CTOPIi MOUIYKY
KIieHTIB. BiH Takox mokasye, Skl came BMICT KOHTEHTY Oyne HailleeKTHUBHIIINM
y cTBOpeHHI1 enekTpoHHUX JmcTiB. Il BigMiHHO TiAXOMWUTH MJisi BU3HAYCHHS
YaCTOTH HAACHUJIAHHS €JEKTPOHHUX KaMIlaHid, a TaKoX HaWKpamioro 4acy s ix
HaJicuJIaHHs [4].

OTxe, 3a JOMOMOIOK LHUX IHCTPYMEHTIB IUTYYHHM 1HTENEKT MOXe
nepcoHati3yBaTd poOOTy 3 KIl€EHTaMM, aHamizytoud ix mnpodim. ITyunwmii
IHTEJIEKT TMPUCKOPIOE BUPOOHUIITBO TEBHUX THUMIB Ta (OpMaTIiB KOHTEHTY.
[Iporpamne 3a0e3nedeHHss Ha 0a3i Al MoXe BUPINIUTH, KU KOHTEHT CTBOPIOBATH
1 KoJIu Horo po3noBcroKyBaTu. IIITydHUN 1HTENEKT MOXKe OOpOOJIATH BEIMYE3HI
o0csrv gaHuX 1 poOUTH TOYHI MPOTHO3M HA OCHOBI IIAOJIOHIB, 110 BUILUIMBAIOTH
13 HuX. LlITyuHuii 1HTENIEKT MOXKE MPOTHO3YBATH IMOBEAIHKY KJII€HTIB, BUSBISTH Ta
BUXOBYBAaTH HAMITIHHIIII BUCHOBKH [5].

3acTocyBaHHSA IUTYYHOTO IHTEJEKTY B MApKETUHTOBIA [JiSUIBHOCTI €
IHCTPYMEHTOM, SIKMW JI03BOJISIE KOMIIAHISIM TOKPAUIUTH €(EKTUBHICTh CBOET
pekjIamMHOi cTparerii Ta 30UTbIIMTH TpUOYTOK. BaxknmBo 3a3HauuTH, IO
3aCTOCYBaHHS IITYYHOTO 1HTEJEKTY B MAapKETHHTY MOXE 3MIHUTH CIOCIO B3aeMomii
KOMIMaHI 31 CBOIMH KJII€HTaMH, 3a0€3MEUYWBINTN TIEPCOHATI30BaHI MOCIYTH Ta
O11bII TTMOOKE PO3yMIHHS TXHIX MOTPEO.

Jliteparypa:

1. Ilpockypuina H. ITyyHuii iHTENEKT y MAapKETHHTOBIM IisNIBHOCTI. [{ugposi
mexnonoeii. URL: http://www.repository.hneu.edu.ua/bitstream/123456789/24950/1/
%D0%9F%D1%80%D0%BE%D1%81%D0%BA%D1%83%D1%80%D0%BD%D1
%96%D0%BD%D0%B0_%D1%81%D1%82%D0%B0%D1%82%D1%82%D1%8F
_%D0%A8%D0%A2%D0%A3%D0%A7%D0%9D%D0%98%D0%99%20%D0%38
6%D0%9D%D0%A2%D0%95%D0%9B%D0%95%D0%9A%D0%A2%20%D0%A
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2. UITy4yHHil IHTENEKT: A€ BUKOPUCTOBYIOTh CHOTOJHI Ta KOJU BiH 3aMIHUTb JIFOAHHY.
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KOHIEIIIIA € TMHOI'O TAPMOHI3ZAIIHHOI'O
BIAKPUTOI'O U®POBOT'O ITPOCTOPY 3BO

Iarepuer-anpeca myOunikarii Ha caiTi:

http://www.konferenciaonline.org.ua/ua/article/id-1044/

[ToOynoBa €nWHOTO TrapMOHI3aLIHHOTO BIAKPUTOTO LU(POBOTO MPOCTOPY
3BO — cxmagHe 3aBAaHHsS, AK€ MOTpedye HAyKOBOTO  OOTPYHTYBAaHHS.
besnocepennbo  €aMHUNA  TapMOHIZAIIMHUM  BIAKpUTUH  HUPPOBUN  MOPOCTIp
BUIIO{ OCBITM BHUKOPHCTOBY€ OCHOBHI MOHSATTS Ta NMPUHLHUIM TPaAULIHHOI OCBITH,
JIONIOBHIOIOUM Ta TPaHCPOPMYIOUM iX CTOCOBHO YMOB LH(POBOTO CEPEIOBMIIA.
[udpoBe cepenoBuile MOXKE PO3MISAATUCSH SK TpaHCPEpiHTErpaTUBHA Taly3b
HAyKOBOTO 3HAHHS 1 BHUCTYNAa€ OCHOBOIO [IJISi TPOEKTYBAaHHS AISUIBHOCTI Ta
B3a€MO/IIi CTy[€HTa Ta BHUKJIaJada y MPOLECI OCBOEHHS TUX UM 1HIIHUX MPO(UIEHUX
oOmacted, IUCUUIUIIH, MOXYIbHHUX KypciB Tomo. Ilpenmerom miei Konuemmii
BUCTyMae nudpoBa TpaHcPopmallisi BULIOI OCBITH B HU(PPOBE OCBITHE CEPEIOBHUIIIE

45



13 3aCTOCYBaHHSIM CyYacHHUX ULHU(POBUX TEXHOJOTIH 3 YTBOPEHHSM €IUHOTO
MHPOBOTO TIPOCTOPY ISl MiABHUINECHHS €(EKTMBHOCTI HAJaHHS OCBITHIX TOCITYT
Ta OpraHiz3allii OCBITHbOTO TPOIIECY.

[Tapanmurma €IMHOTO TapMOHI3ALIMHOTO BIAKPUTOTO LHU(PPOBOTO MPOCTOPY
AK TIarGopMU ISl CHHXPOHI3alili Ta B3aeMoAii 1HQOpPMAIIMHUX MOTOKIB
MDK KOMIIOHEHTamu cuctemu iH(opmariiinoi iHGpacTpykrypu 3BO mosBomsie
3aCTOCYBaTH Y OCBITHBOMY HIPOCTOp1 BIAKPHUTI OCBITHI pecypcu i 3a0e3medeHHs
SKOCT1 OCBITHBOTO MPOIECY Ta €(EKTUBHOCTI YNPABIIHHA OCBITHIM MTPOCTOPOM.

Tepmin «Bigkputi ocBitHI pecypcu» (Open Educational Resources, OER)
OyB BHepie BBeACHUN y HaykoBuil 00ir Ha dopymi 3 BIIKPUTHX HABYAIBHUX
CHUCTeM [UIsl KpaiH, 110 po3BHBaIOThcs, opra”izoBaHomy IOHECKO B numni
2002 p. [pwuitnare FOHECKO Bu3zHadeHHs CBITUMTH: «BiAKpHUTI OCBITHI pecypcH
Ta HAyKOBI PECypcH, ILIO0 ICHYIOTb Y BIAKPUTOMY JOCTymi a0 BHIIyIIEHI IMif
JIIEH31€10, IO T03BOJISIE iXHE OE3KOIITOBHE BUKOPUCTAHHS Ta MOAUDIKAIIIO TPETIMH
ocobamm» [1].

BinnmoBigHO 10 NPUNHATOTO BHU3HAYEHHS, BIAMIHHUMH pPHUCAaMU BIIKPUTHUX
OCBITHIX PECYpCIB €:

® METO/IMYHA, HaBYAJIbHA 00 HAyKOBA CIPSAMOBAHICTh MaTepiais;

e [IiITPUMKA Pi3HUX HOCIIB Ta opMariB MojaHHs iHGoOpMaIlii;

eOnyONiKyBaHHSA Ha YMOBAaX BIJKPHUTOI JILEH31I HAaBYAIbHUX Ta HAyKOBHUX
MarepiajiB, 10 € CyCHIJIbHIUM HaJ0aHHSIM;

e3a0e3neueHHs] OE3KOIITOBHOTO JOCTYIy Ta BUKOPUCTAHHS MarepialliB 1HIIUMU
KOPUCTYBa4aMU;

eMiHIMaNbHI OOMEXeHHS abo Oe3 Takux Mig 4Yac poOOTH 3 BIIKPUTUMHU
OCBITHIMH pecypcamu;

® BIJIKPUTE JIIIIEH3YBaHHS BOyJIOBaHE Yy ICHYIOUY CUCTEMY IpaB IHTEICKTyalbHOI
BJIACHOCTI, BHM3HAYEHHUX BIAMOBIIHUMH MIKHAPOJHUMH KOHBEHLISIMH, Ta BHU3HA€E
aBTOPCHKE MpaBo Ha TBIp [1].

Takum 4MHOM, A0 BIAKPUTUX OCBITHIX PECypCiB BITHOCSTHCS BCl HaBYAJIBHO-
METOAMYHI Ta HAyKOB1 MaTepiayy, 10, y BIAMOBIIHOCTI 10 BIAKPUTOTO JIiLIEH3yBaHHS,
PO3MINIYIOTECSA Y BIAKPUTOMY JIOCTYMi 3a0e3Medyroun OE3KOIITOBHUN JOCTYII,
aJaliTUBHUN 10 y4YaCHUKAa OCBITHBOIO MPOCTOPY, 3 METOI0 BUKOPUCTAaHHS Ta
3aCTOCYBaHHS IIUX PECYPCiB y OCBITHROMY IIPOIIECI.

3a MUHY pOKH Yy CBITI OyJll0 CTBOPEHO Ta PO3MIIIEHO B IHTEpHETI THCSUl
KOJIEKLIA, MIO0 MICTATh Yy BIAKPUTOMY JOCTYIl MUIBHOHU OCBITHIX pecypciB
JEKUIAHUX KypCiB, €JEKTPOHHUX MiJPYYHHUKIB, HaBYAIbHHUX Ta METOAMYHUX
NMOCIOHMKIB, HABYAJIbHUX MOJYJIB, ay/lio- Ta BlaeoMmarepiaiiB, TECTIB, KOMI'IOTEPHUX
nporpaM, a TakoX 1HIIMX MaTepiajiB, K MOXKYTh OyTH BUKOPUCTaHI y OCBITHbOMY
MpOoLECi 3 METOK0 HAJIaHHS JOCTYIY 0 3HAHb.
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[onoBHa mMeTa MOOYIOBH €JMHOTO TapMOHI3AIIMHOTO BIAKPUTOTO LHU(PPOBOTO
npoctopy 3BO nosmsirae y miarotosiii 3100yBa4iB BUINOT OCBITH, a CaMe:

®HA/NAHHS SKICHUX OCBITHIX TMOCIYI, 32 PaxyHOK 3aCTOCYBaHHS Cy4YacCHHUX
U pPOBHUX TEXHOJOTIN AJI OpraHi3alii OCBITHROTO MPOLECY;

® IOCTYIMHICTh Ta MPO30PICTh OCBITHIX MOCIAYT AJsi BCIX BEPCT HACEJICHHS,
BKJIFOYAIOUH 1HKJIFO3UBHICTH OCBITH;

©33710BOJICHHS 1H(OpMaLIHHUX MOTped s BCIX YYAaCHUKIB 1H(OpMAItHOrO
MIPOCTOPY 3aKIaay OCBITH;

® MOXJIMBICTh MOAAJNBIIOI 1HTErpamii 1H(OpMaIIHHOI CUCTEMH 3aKJady BUIIOT
OCBITH y 1H(GOpMaIliiiHy 1HQPACTPYKTYPY CBITOBUX 3aKJIaJ(iB OCBITH TOIIO.

€IMHUI TapMOHIZAIIMHUM BIAKPUTUNA HUPPOBUN MPOCTIp 3aKiaxy BHUIIOL
ocitu (€I'BUII3BO) nece B cobi komdpopT Ta BCeOIUHI MOXKIMBOCTI PO3BUTKY
Ta 3a/10BOJIEHHS 1H(OpMaLIHHUX MOTPed BCIX YY4aCHUKIB 1H(HOPMAILIHHOTO MPOIIECY.
Ile mpocTip B sAKOMYy 3alpOBaKYIOTHCS HOBITHI 1H(OpMaIliitHO-IHHOBAITIHI
TEXHOJIOT1i OCBITHBOI [ISJIBHOCTI Ta OCBITHHOTO TMPOIECY, YYACHUKH OCBITHBOTO
MIPOCTOPY MAIOTh MOXKIIUBICTD Y/IOCKOHAJIIOBAaTH CBOI Mpo(eciiiHl 3HAHHS Ta HaBUKH,
ciyxadi / 3m00yBayl BHUIIOI OCBITM MalOTh MOXIIMBICTh ONAHOBYBAaTH TEOPETHYHI
Ta MPaKTU4YHI MaTepiajid, OPTraHi30BYyBaTU 1HAMBIAyalbHY TPA€KTOPII0O HABYAHHSA Ta
3m00yBaTH KBasi(ikarii BiMOBITHOTO CTYIIEHS BUIIOT OCBITH.

binpmiicte  3aBmaHb, SKI  CTOSATh  Mepel  PO3POOHHKAMHU  €IMHOTO
rapMOHI3AIITHOTO  BIAKPUTOTO IHM(PPOBOTO MPOCTOPY, TOB'sI3aHI 31 CJIOBOM
iHTerpamis:  iHTerpamis  1HQOpMAINHO-TEXHIYHUX  MIAPO3IUTIB,  IHTErparis
MepexxHoi iHppacTpyktypu 3BO, iHTerpamiss maHMX, I1HTErpaiis OJAaTKiB,
IHTerpalisi ynpaBliHCBKUX pilleHb, MPOCTOpPOBa i1HTerpaiis (iHTerpamis Qimanis
3BO) Toro.

Tomy utsi BUpIIICHHS BUINE3a3HAYCHUX 3aBIaHb HEOOXITHO IMIUIEMEHTYBAaTH
y nisuibHicTh 3BO [HTEnekTyansHuil 1eHTp B3aeMoili iHPOpPMAIITHUX KOMIIOHEHTIB
iHppactpykrypu 3BO, B skomy OymayTh o00’€mHaHI TEXHIYHI, NPOrpaMHi Ta
armapaTHi KOMIIOHEHTH, IO MICTATh B COO1 1HTENEKTyallbHI CHCTEMU MAIIMHHOTO Ta
IpPOrpaMHOTO HaBYaHHA (HeMpomepexi), 3 METOI0 OOpOOKHM BCIX CTPYKTYPOBaHUX
Ta HECTPYKTYPOBAHHUX TMOTOKIB JaHUX, 1X aHamidy, 3 MOAAJbIIUM (OPMYBAHHIM
MEPCOHATI30BAHUX PEKOMEHAIII Ta KOHTPOJIIO MPUIHITHX PILLIEHB

Jliteparypa:
1. ApXiTeKTypa CHCTEMH MOHITOPHHTY, aJallTABHOTO arperyBaHHs Ta y3arabHCHHS
inpopmamii / O. I. Homonos, /. B. Jlague, B. I. Ilyrartin, B. B. Xwuramno.
Enextponnmii pecypc. — Pexum goctymy: http://dspace.nbuv.gov.ua/bitstream/
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47



Cekuifa 2. EKOHOMIYHiI HayKu

T'aepuneuv Onexcanopa Bimaniiena, cmyoenum,

Jloneywvkuii hayionanvHuil yHisepcumem imeni Bacuns Cmyca
Tomuyk Bikmop Bacunvoeuu, kanouoam eKkOHOMIUHUX HAYK, OOYeHM,
Jloneywvkuii hayionanvHuil ynisepcumem imeni Bacuns Cmyca

AHAJII3 MOKJIUBOCTEM TA IIEPEBAT BUKOPUCTAHHSA
ITPOTPAMHOI'O ITPOAYKTY STREAMLINE

InrepHer-anpeca myOuikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1064/

B HuHimHIX ymMOBax ()yHKI[IOHYBaHHS MiJIMPUEMCTB OCOOIMBO aKTyaJdbHUM €
BUKOPUCTAHHS MPABWJIBHUX Ta MPOIYKTUBHUX MPOTPaAMHUX PIIICHb JIJIsl TOKPALICHHS
cBOiX Oi3Hec-mporeciB. He omuHyna ms aisanapHICTH 1 cepy 30yTy, Streamline —
IIe TPOBIAHA TpOrpamMa y CBITI YNPaBIiHHS JAHIIOTAMH IIOCTABOK IS MallnX,
CEepeNHIX Ta BEJIUKHX MiANPUEMCTB. METO HAIIOTO IOCTIPKEHHS € BHBYCHHS
MO>KJIMBOCTEN 3alpOIOHOBAHOTO MPOAYKTY Ta MOro mepeBar HajJ KOHKYPEHTHUMHU
IIPOTIO3UIIISIMHU.

Bennka kommaHis 3i mral -kaptuporo B Hblo-Hopky Mae monan 150
napTHepiB Ta moHaa 300 KOpHopaTMBHUX KIIEHTIB y BChOMY CBIiTI, BKJIIOYAIOYU
CIIA, Kamamy Tta 28 iHmux kpaid. Ilg mporpamna miardopma, 3acHOBaHa
Ha IITYYHOMY IHTEJEKTi, JOMOMarae BUPOOHHUKAM, pO3JPIOHMM TOPTOBISIM Ta
AUCTPUO'TOTOpaM 30UTBIINTH CyMy IpUOYTKY Ha 1-5 mporieHTHUX myHKTIB [ 1].

Streamline 703BOJsiE CTBOPIOBATH Ta HAJAIITOBYBAaTH Oi3HEC-MpoLecH, a
TAKOX KepyBaTH 3aBHaHHAMH Ta Tmpoekramu. [IpoayKT BKJIIOUAa€E 1HCTPYMEHTH
IUIA KepyBaHHS poOOYMM TPOLECOM, IUIAaHYBaHHS Ta MPOTHO3YBaHHS 3aBJaHb,
CHJIKYBaHHS 3 KOMaH/I010, MOHITOPUHTY MPOJYKTHUBHOCTI Ta aHAMI3y JaHHX.

BpaxoByroun yHIBepCaJbHICTh Ta MOIIMPEHHS MPOTPAMHOTO MPOIYKTY, €
aKkTyaJbHUM TUTaHHSIM JOCHIPKEHHS MOro mepeBar 1 HEJOJIKIB B TOPIBHSHHI 3
KOHKYPEHTHHUMH MpOorpaMaMu Ta A0AaTKaMHu.

Asana — 1e 1HCTpYMEHT /i YIpaBIiHHS MPOEKTaMHU, SKUH J03BOJISIE
CTBOPIOBATH 3ajayl, IJIAHYBaTH MPOEKTH Ta KEpyBaTH BUKOHAHHSAM poOIT. SK 1
Streamline, Asana NpPOMOHYy€ KepyBaHHS 3aBJaHHAMH Ta TpoliecaMu Oi3Hecy.
Opnnak, B mopiBHsIHHI 3 Streamline, Asana Mae MeHIIIe MOXXJIMBOCTEH ISl aHATITUKH
Ta 3BITHOCTI.

Trello — ue 1HCTpYMEHT M/ YOPaBIiHHS MPOEKTaMU, SKHA J103BOJISE
CTBOPIOBATH JOILIKMA Ta KepyBaTW 3aBAaHHAMH Yy BHUDIANI KapTok. Ilomibno o
Streamline, Trello mo3Bonsie kepyBaTu 3aBHAHHSIMH Ta mporecamu OizHecy. OnHaK,
Streamline Mae OLIbIIIE MOXKJIMBOCTEH IS aHANTHKU Ta 3BITHOCTI, & TAKOXK MOXKE
OyTH IHTETPOBaHUH 3 IHIIKUMU CUCTEMAMH.
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Monday.com — 11¢ IHCTpyMEHT JyIsl YNpaBIIHHS TPOCKTaMH Ta KOMYHIKarlii
B KOMaH/ax. BiH Hajlae MOXJIMBICTh KepyBaTH 3aBJaHHSIMU, IPOEKTaMHU Ta 30epiratu
ngaHl B ogHoMy wMichi. Sk 1 Streamline, Monday.com no3Bonsi€ iHTerpyBaTucs 3
IHIITMMU CHUCTEMaMH Ta HAJa€ aHAJITUKY Ta 3BITHICTh. OmHaK, Streamline Mmoxxe OyTu
OLJIbII THYYKHUM B HaJallITyBaHHI O13HEC-TPOLIECIB HA 3aMOBJICHHS.

VY mnopiBHSHHI 3 KOHKypeHTamu, Streamline mae Ouibllie MOXIUBOCTEH IS
aHaNITUKH Ta 3BITHOCTI, IO JO3BOJSE MPHUMMATH OO0'€KTHBHI PIIIEHHS Ha OCHOBI
nanux. Kpim Toro, MoxnmBocTi Streamline s iHTerpariii 3 iHIIMMH CHCTEMaMU
Ta THYYKOCT1 B HaJIAIITyBaHHI O13HEC-TIPOIECIB HA 3aMOBJICHHS POOJISATH HOTO OB
puBaOIMBUM 7151 O13HECy [2].

Bapro mnepepaxyBaru 3arajbHi MOXJIMBOCTI JIaHOTO CepBicy: streamline
J03BOJISIE  KIIIEHTAM CTBOPIOBATH 3aBHaHHS, MpPHU3HAYaTH iX JUIsI KOHKPETHHUX
CIIBPOOITHHUKIB, BCTAHOBJIIOBATU TEPMIHM BUKOHAHHS Ta KOHTPOJIOBATH MPOIPEC
BUKOHAHHS, JIO3BOJIAE€ KJIEHTaM CTBOPIOBAaTH IPOEKTH, BCTAHOBIIOBATU KPHUTEPIi
YCHIIIHOCTI, MPU3HAYaTH KOMaHAy MPOEKTY Ta KOHTPOJIOBATU MPOTPeC BUKOHAHHS,
JI03BOJISIE KJIIEHTAM CTBOPIOBATH CIHMCOK PECypcCiB (CHIBpOOITHHKIB, OOJIaHAHHS
TOILO), TMPU3HAYATU IX MJI1 3aBJaHb Ta MPOEKTIB, KOHTPOJIIOBATH JOCTYIHICTb
Ta BUKOPUCTAHHS PECYpCiB, IO3BOJISIE KJIIEHTaM 30epiraTi Ta OpPraHi30ByBaTH
JOKYMEHTH, BCTAHOBIIOBATU IpaBa JIOCTYIy Ta KOHTPOJIOBATH BEPCii TOKYyMEHTIB,
HaJa€ KII€HTaM 3BITH Ta CTaTHCTUKY IPO BHUKOHAHHS 3aBJaHb Ta IPOEKTIB,
IO JI03BOJIsiE KEpiBHUKAM OUIbII €(EeKTUBHO KEPyBaTH pecypcaMu Ta IMPOIECAMU;
NpOAyKT MOKe OyTH IHTETpOBaHWMH 3 IHIIMMH MPOTPAMHUMHU TPOAYKTaMU Ta
cepBicamu (Harpukiaa, Microsoft Outlook, Dropbox, Google Drive Tomio) [3].

Streamline Moke OyTH BUKOPUCTAHMM B PI3HUX Taly3six Oi3HECY, BKIHOYAIOUU
IT, BUpoOHULITBO, JIOTICTHKY, (piHAHCH Ta 1HII. BiH J03BOJSIE 3MEHIIUTH PY4YHY
po0OTy Ta MOKPAIIUTH MPOAYKTUBHICTH, CIPOIIYIOYH Ta aBTOMATH3yHO4YH poOodi
npouecu. Kpim Toro, Streamline 3a0e3neuye nieHTpanizoBaHe KepyBaHHs 3aBIaHHIMU
Ta MPOEKTaMH, IO T03BOJISE KEepiBHUKAM OUIbII €(EeKTHBHO KEPyBaTH pecypcamu
Ta KOHTPOJIIOBATH POOOY1 TIPOIIECH.

OnvH 3 OCHOBHUX MPUHLUIIB po3poOku Streamline — 1e THYdYKICTH Ta
HAJAIITOBYBaHICTh. KIIIEHTH MOXYTh HaNalITyBaTH CUCTEMY IiJ CBOI MOTpedu Ta
BHUMOTH, IIO J03BOJISIE PO3POOUTH 1HANBIAYATbHI PIIICHHS JIJIs1 KOKHOTO KITIEHTA.

Streamline Mae Jgexigbka pi3HOBHUIIB MpoAyKTy, Brimroyatoun Cloud,
On-Premises Ta Hybrid. Cloud Bepcis po3minieHa Ha XMapHHX cCepBepax
Comindware Ta jgocTynmHa 3 OyIb-SIKOTO MICHS 3 JIOCTYIIOM JIO0 IHTEpHETY.
On-Premises Bepcis po3MillleHa Ha CepBepax KIIEHTA Ta JOCTyIHA 3 BHYTPIIIHBOI
mepexi. Hybrid Bepcis moegHye MOXKIMBOCTI 000X BEpCiii Ta JO3BOJISIE KIIIEHTY
HAJTAIITOBYBATH PO3MIIIIEHHS Ta TOCTYII 10 CUCTEMH.

Y 3arampHOMy, Streamline g03BOJisi€ KOMIAHISIM aBTOMAaTH3yBaTH Ta
ONTUMI3yBaTH Oi3HEC-MPOIECH, MIJABUIIUTH MPOAYKTUBHICTE Ta €(EKTUBHICTD,
3HU3UTH PU3UKU Ta 3a0€3MeUNUTH Kpalluid KOHTPOJIb Hal POLIECaMU Ta PECYpPCaMHU.

Takum ynnom, GMDH Streamline — 1e mMpis Majoro i cepeaHboro Oi3Hecy
3 IPOTHO3yBaHHS MONUTY. SIKIIO0 KOMIaHis, sIK 4yacTo 1e OyBae, 3aHAATO Maja Jis
Benuye3Hoi ERP-cuctemu 1 gocuth Benwka, mo0 BiICTEXKYBaTH 1 MPOTHO3YBATH
MIOTIUT 1 TOBTOPHI 3aMOBJICHHSI, TO II€ IIKCHO 17IeabHUIN THCTPYMEHT.
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Bin BinminHO iHTerpyerbest 3 QuickBooks 1 B ofuH KIIIK TOTye perysspHi
3BiTH. lle €KOHOMHUTH TOHHY 4Yacy B TOpIBHAHHI 3 PYYHUM OHOBJIECHHSIM, aje
HAWBaXKJIMBILIOIO MEPEBAror0 LOT0 MPOAYKTY € HOro BapTICTh, BiH OE3KOIITOBHUM,
II0 B CBOIO uepry poOuTh HOTOo HaA3BHYAWHO TMOMYJSPHUM CEpel CydacHUX
KOMITaH1H.

CnHCcOK BUKOPHUCTAHUX JKepet:
1. Odimiitanit BeO-caiit Streamline [Enextponnuii pecypc] — Pexxum poctymy 1o
pecypcy: https://www.streamlinehq.com/
2. Biaryku xopucrtyBauiB npo Streamline Ha G2 [Enexktponnuii pecypc] — Pexum
JTOCTYyTy 110 pecypcey: https://www.g2.com/products/streamline/reviews
3. OoOroBopenns Streamline Ha Reddit [Enexktponnuii pecypc] — Pexxum poctymy
10 pecypcy: https://chat.openai.com/chat

Jlanunkie Ipuna Anamoniiena, suxiaoay euwoi kameeopii,
Tapawancokuii mexHiuHUY ma eKOHOMIKO-Npaeos8Uil
g axoeuii koneooc, m. Tapawa

YIIPABJIIHHA NIANNPUEMHUIBKUMHU PUSUKAMU HIAITPUEMCTBA
TA HOI'O EKOHOMIYHA BE3IIEKA B CYUACHHUX YMOBAX

InrepHer-anpeca myOikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1072/

JisnbpHICTD MANPUEMCTBA B Oynb-siKii cepl moB's3aHa 3 MiANPUEMHULIBKIMHU
PU3HKAMU Ta HOTO €KOHOMIYHOIO OE3IEKOIO.

Taki YMHHUKYM SK: MIHJIMBUNA XapakTep MOMUTY; 3MiHA CMakiB, ymnogoOaHb 1
K HACHOK 3MiHAa MOTpeO CHOXKWBadiB; MIIBUINEHHS PIBHSI KOHKYPEHIIii, ITIHOBI
KOJIMBAHHS 3HAYHO MiJABUIIYIOTh PIBEHb PU3UKIB 1 MOXKYTh MPU3BECTH J0 3HMKECHHS
€KOHOMIYHO1 Oe3MeKH MiIPUEMCTBA.

[lin miANPUEMHUIIBKMM PO3YMIEThCS PHU3UK, 110 BHUHHUKAE 3a OYIb-IKHUX
dbopM AiSTBHOCTI, TOB'SI3aHUX 3 BUPOOHMIITBOM MPOIYKIIi, TOBapiB, MOCIYT, iX
peaizali€ro, TOBAPHO-TPOIIOBUMHU 1 (DIHAHCOBUMM OIEpaIliIMH, KOMEPIIIEIO,
3IIMCHEHHSM COIl1aJIbHO-€KOHOMIYHMX 1 HAyKOBO-TEXHIUYHUX MPOEKTIB [1].

[TignpueMHUIBKUNA ~ PU3MK 3aBKIU  XapaKTEPU3YEThCA K  IMOTEHINHA
HeOe3meKka HMOBIPHOI BTpaTH pecypciB 4 HegooTpuManHus qoxony [2] [3] [4].

VYopaBniHHS PU3HKOM XapaKTePU3YIOTh SIK CYKYIHICTh METOJIB, MPUHOMIB,
3aX0fiB, IO JO3BOJSIOTH TIEBHOIO MIPOI0 TIPOTHO3YBAaTH HACTAHHS PHU3UKOBUX
CUTyallli 1 CBO€YACHO BXKHBATH 3aXOQW IIOAO0 BUKIIOYEHHS a00 3HIKCHHS
HETaTUBHUX HACIIIKIB 1X HACTAHHS.

[lignpueMHUIBKI PUBMKH  KIACHU(IKYIOTh 3a BHIOBOIO Ta CTPYKTYPHOIO
XapaKTepUCTUKAMH.
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VY 1936 pomi BimoMuii anrmiidchkuii ekoHoMicT [[on KelHc y cBoiil mparri
«3arampHa Teopis 3ailHATOCTI, BIACOTKIB 1 TpOIIEH» BHOKPEMHUB TpPU KIIOUOBI
H1ANPUEMHUIIBKI PU3UKU 32 BUJIOBOIO XapaKTEPUCTHKOIO:

® PUBUK NIONPUEMYS YU NO3uYaIbHuKa (TIe PU3HK BUHUKAE 33 BUMAIKIB, KOJIU
Ha peai3aliio MIANPUEMHHUIIBKOI TISIBHOCTI 3aJIy4aroThCsl BIACHI KOLITH Cy0'eKTa
HiAMPUEMHUIITBA, TIPH YOMY CaM CyO'€KT MiMPUEMHHUIITBA CYMHIBA€THCS Y TOMY YU
BIH iX IMOBEpPHE a00 K OTPUMAE BUTOAY Bij HUX);

epusux Kpeoumopa (HACTaHHS IIbOTO PHU3UKY MOXE OyTH CHPUYMHEHE THM,
0 JOTOBIp MK CyO0'€KTOM TMIJANPUEMHMIITBA 1 WOro MapTHEpaMu € CYMHIBHHM,
MPUYMHOIO YOTO MOXKE CTaTH OaHKPYTCTBO UM BIAXWUJICHHS OOP>KHUKA BiJ] BUKOHAHHS
MOKJIAJICHUX Ha HHOTO 3000B's13aHb);

epuszux iH@aayii (el pu3uK Oe3MOCEePEeTHBO TMOB'SI3aHUN 13 THM, IO MOXE
3HU3UTHUCS LIHHICTH TPOIIOBOI OJUHMIIL, B AKiH OyJI0 YKJIaJI€HO YTOAy MiX Cy0'€eKTOM
MiANPUEMHUIITBA Ta HOTO MapTHEPaMHU).

3a CTPYKTYPHOIO XapaKTEPUCTHKOIO MPUHHATO BHUILISATH HACTYIHI TPH TPYNHU
H1ATPUEMHUIIBKUX PU3UKIB:

e vatinosi pusuxu (TOOTO TakKi PU3MKH, SKI Oe3MocepeaHbO B3aEMOIIOB'sI3aHI
13 WMOBIPHICTIO HAcTaHHS MaWHOBUX BHTpaT depe3 JuBepCii, KpajAbLKKH YU
MePEHABAHTAKEHHS TEXHIYHOI 1 TEXHOJIOTTYHOI CHCTEM);

®supobHUYi puzuxu (K1 OE3MOCEPEIHhO B3aEMOIIOB'SI3aHI 13 BTpaTaMH 4epe3
301if BUPOOHMYOTO MPOIIECY YK Yepe3 BIUIMB 1HIINX YNHHUKIB, HACIIIKOM SKUX CTaJH
BTPAaTH OCHOBHUX 1 00OpOTHHMX 3ac00iB. TakoX y 1[I0 KAaTeropir0 pU3HKIB BXOASTbH
PU3WKH, 110 BUHUKAIOTh B PE3YyJIbTaTi 3aCTOCYBaHHS Y BUPOOHHMUOMY MPOIIECI HOBUX
TEXHOJIOT1/ YU HOBOI TEXHIKHN);

emopeisenvri puzuky (PU3WKH, IO TPSIMO B3aEMOIOB'S3aHI 13 BTpaTamw,
MPUYMHOIO AKUX CTajia 3aTpUMKa IIaTeXiB a00 K BiAMOBa y 1uiarexi) [5].

Y HaykoBUX JKepenax HayKOBILI BHUAUIAIOTH KIJTbKa BHJIB CTparerii 3
yIpaBJIiHHS pU3ukamu [6-9]:

a) YHUKHEHHS PU3UKIB — YXUJICHHS B1Jl 3aXO0/11B, TIOB'SA3aHUX 3 PU3UKOM;

0) yTpUMaHHS pU3HMKIB — 3aJUIIEHHS PU3MKIB TiJ BiANOBIAAIBHICT
1 TTPUEMIIS;

B) Iepenaya pu3MKIB — Mepejaya pu3uKiB TPETIM 0colaM;

I') TOILIYK TapaHTiB — MOIIYK 3allIKaBIEHUX y MPOEKTIi 0cil;

1) TOJILJ PU3HMKIB — JOTOBIP MiXk JBOMA OpraHizaiiisiMu (IOKyIelb-MpoIaBelb)
PO B3ATTS Ha ceOe YacTHHU BTPAT.

ExonomiuHa Oe3neka MIANPUEMCTBA — II€ KOMILUIEKCHA XapaKTEPUCTHKA, IIiJT
SKOKO PO3YMIIOTh PIBEHb 3aXMIIEHOCTI BCIX BHUJIIB MOTCHIANy MIINPUEMCTBA BiJl
BHYTpIIIHIX Ta 30BHINIHIX 3arpo3, 10 3ade3nedye cTadiabHe (YHKIIIOHYBaHHS Ta
e(deKTUBHUN PO3BUTOK 1 MOTPeOy€e ynpaBIiHHS 3 OOKY KEepIBHHUIITBA M1AIPUEMCTBA.

[linnpueMcTBO MpU BUPINIEHHI 3a/1a4 CBOEI €KOHOMIYHOI O€3MEeKH aKIEHTYE
TOJIOBHY YyBary Ha MATPUMIIl HOPMAJIBHOTO PUTMY BHUPOOHHIITBA 1 30yTy
NpOAYyKILii, Ha 3amo0iraHHl MaTepiagbHOrO, (PIHAHCOBOTO 30UTKY, Ha HEIOMyIICHHI
HECAHKIIIOHOBAHOTO  JIOCTYNy JI0  CiIy»OoBoi iHdopmalii 1 pyHHyBaHHS
KOMI'IOTepHUX 0a3 JaHUX, Ha TMPOTHAII0 HEJOOpPOCOBICHIM KOHKYpEHIli Ta
KPUMIHAJIBHUM MPOSBAM.
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OTxe, piBeHb EKOHOMIYHOi O€3MeKH IMiANPUEMCTBA 3aJIe’)KUTh BiJ TOTO,
HACKUIbKM €(EKTHUBHO KEPIBHUIITBO 1 CIEHIATICTH OyayTh CIPOMOXKHI YHUKHYTH
MOXJIMBUX 3arpo3 1 JIKBIAYBaTH WIKIJIMBI HACHIAKA OKPEMUX HETaTHBHUX
CKJIaIOBUX 30BHIIIHBOTO 1 BHYTPIIIHBOTO CEPEIOBHUIIIA.

Jliteparypa:
1. VYnpapniHHS pU3MKaMU y MiANPUEMHUIITBI: HaBYaIbHUN TociOHUK / KapMmiHChKa-
benobpona, €. M. Irnarosa, M. B. — Xapki: «CioBo», 2014 — C. 29
2. bonpmap O. B.Curyauiiinuii menemxmenT. Hasu. moci6. 2-re Bun., mepepod Ta
nonoBH. — K.: [lentp yuboBoi miteparypu, 2012. — C. 159.
3. Pusuk mianmpueMHUUbKHN // YHIBEpCaJbHUN CIOBHMK E€KOHOMIUYHUX TEpPMIiHIB:
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4. Exonomika nignpueMctpa: miapyynuk/ .M. bonuuk. — K.:Konnop-BunaBuuirso,
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8. Kosrynenko 0. B. YMoBu 3a0e3neueHHs eKOHOMIYHO O€3MEYHOT0 IHHOBAIIMHOTO
PO3BUTKY MiAMPUEMCTB pomucioBoro cekropy / FO. B. Koerynenko // Exonomiunmit
nuckypc. MikHapoaHuilt HaykoBui sxypHai — 2017. — Bunyck 3. —2017. — C. 138.
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METOIHU NPOI'HO3YBAHHA 3JIOYNHHOCTI

IaTepreT-ampeca myomikaiii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1073/

AKTyajbHicTb. [IporHo3yBaHHs piBHS 3J0YMHHOCTI € JOCHTH aKTyaJbHUM
JOCIIDKEHHSM, OCKUIBKM 3JIOYMHHICTH € CEPHO3HOI0 MpOoOJIeMOI0 B yCiX KpaiHax
cBiTy. IIporHo3yBanHs MallOyTHHOTO PIBHSA 3J0YMHHOCTI B PI3HUX paioHax,
MmicTax a00 KpaiHax MOKJIMKAaHE JOMOMOTTH YpsiiaM Ta MPaBOOXOPOHHHUM OpraHam
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MaKCUMaJbHO e(eKTHBHO TMIaHyBaTH CBOi Jii. Takok NpPOTHO3YBaHHS pPiBHSA
3I0YUHHOCTI MOXK€ BHUKOPUCTOBYBATHCS JJIsi aHali3y pe3yJIbTarTiB TMONITUKH 3
OpOTUAll 370YMHHOCTI. 3ICTaBIEHHS [aHUX MPO PIBEHb 3JOYMHHOCTI TMEpen Ta
MICIIsT BOPOBAKEHHSI HOBUX 3aXOJ[IB MOXKE JOTIOMOTTH BU3HAYUTH iX €(EKTUBHICTH
Ta TUIaHYBaTH MOJAJbII KPOKU B OOPOTHO1 3 LIUM SIBUILEM.

Bukiaa ocHoBHOro marepiajy. I[IporHozyBaHHsS 37T0YMHHOCTI — IMi3HAHHS
CTaHy 3J0YMHHOCTI Y MailOyTHhOMY Ta (haKkTOpiB, sIKI BIUIMBATUMYTh Ha ii 3Minu [1].
EdextnBHa mpoTHmis 3710YMHAM MOXJIMBA JIMIIE 32 HASBHOCTI HAJEKHOTO PiBHA
aHAMITUYHOI MisUIBHOCTI SK OCHOBHOTO (hakTopa IJIsi CBOEYACHOTO YXBAJICHHS
HEOOX1HUX, JOIJIBHUX BHUCHOBKIB Ha OCHOBI TporHOo3yBaHHs. [Ipeamerom
MPOTHO3YBaHHS € PiBEHb Ta CKJIAJl 3JI0YMHHOCTI, AKTOPH Ta YMOBH, SKi BIUIUBAIOTh
Ha 3JI0YMHHICTH [2], TOOTO BCTAHOBIICHHS MOKA3HUKIB, SIKi 3MOXKYTh XapaKTepU3yBaTu
piBEHb 3JI0YMHHOCTI Yy MaiOyTHhoMY. Jl0 (hakTOpiB BIUIMBY Ha PiBEHb 3JIOYMHHOCTI
MOJKHA BITHECTH:

eExoHOMIUHI (piBEHb EKOHOMIYHOTO PO3BHUTKY, pIBEHb O€3p0OITTS, pPIBEHb
JIOXOJIIB TOIIIO).

e CorriasibHi (SIKICTh )KUTTS HACEJICHHSI, pIBEHb OCBITH TOIIIO).

e Jlemorpadiusi (rycrora HaceJIeHHs, BIKOBA CTPYKTYpa, €THIYHHUM CKJIa]] TOIIIO).

o KynbTypHi (peniriiHuil cTaH, CycnijibHa KyJIbTypa, ICUXIYHI pO3J1a Iy TOLIO).

e[lomiTiuHi (MoMiTHYHA CTA01IBHICTh, KOPYIIIIiS TOIIIO).

eOpraHi3aiiifHo-MpaBoBl (AISJIBHICTE Ta 3a0€3MEe4YEeHICTh IMPABOOXOPOHHUX
OpraHiB).

elcorpadpiuni  (reorpadiyHe TONOXKEHHS, SKE€ CXWISE O  PO3BUTKY
3JIOYMHHOCTI).

eEkxictuyni  (MictoOyniBHi)  (piBeHb  ypOaHizallii, pIiBEHb  PO3BUTKY
1HGPACTPYKTYPH TOILIO).

[IporHo3yBaHHsI 3A€OUIBIIOTO BIiJANOBIA€ HAa MHUTAHHSA, SIK 3MIHIOIOTHCS Ti
9y 1HII1 (PaKTOpH B 3aJIEKHOCTI BiJl MEBHUX 3MiH IPUYMH 1 YMOB, SIKI IM CIIPUSIOTH,
K1 (DAKTOPH 1 K BOHM MOXKYTh BIUIMHYTH Ha 3JIOYMHHICTB. [IpOrHO3 pOo3po0isieThes
3a JIONMOMOTOI0 CHUCTeMHOi 1H(oOpMAaIlli Mpo 3JOYUHHICTh, 1i NPUYUMHU Ta PAIY
(akTOpiB 10 BIUIMBAIOTH HA 3JIOYMHHY IIOBEIIHKY, B OCHOBI IIi€l JISJIBHOCTI
MOJISITalOTh METOAM TPOTHO3yBaHHs [3]. BusiBieHHs QakTopiB, sKi BILTMBAIOTH HA
37IOYMHHICTh, HA OCHOBI TIPOTHO3YBAaHHS, JONOMOXKE€ BH3HAYUTH TIPEBEHTHBHI
3aco0M JUIs 3SMEHILIEHHS PiBHSI 3JI0YMHHOCTI Y Mail0yTHbOMY.

Po3pizusitore 3 MeTronu OpOrHO3yBaHHS  [4]: eKCHEpTHUX  OIHOK,
EKCTPAIoJIALli, MAaTeMaTHYHOTO MOJIETFOBAaHHS.

CyTHICTh METOMTy €KCIIEPTHUX OIIIHOK IOJIATae B 300pi, aHATI31 Ta y3arajabHEeH1
AYMOK JTOCBIJUYEHUX HAyKOBLIB Ta MPAaKTUYHUX MPAIiBHUKIB PO MaiOyTHIN cTaH
37I0YMHHOCTI Ta MPO SBUIIA 1 MPOIECH, K1 BIUIUBAIOTh Ha 3J0YMHHICTh. EKcrepTH
NpOXOASTh ONMUTYBaHHS 3a TEBHOIO MPOrpaMol0, Ta HA OCHOBI IX BIANOBiAEH
OynyeTbes TporHo3. Ha BigMiHy BiJ 1HIIUX METOMIB, y METOAl €KCIIEPTHUX OILIIHOK
(axiBelp TOKJIAMAE€TbCS HE TIIBKM HA CTAaTUCTUYHI JIaHl, a ¥ Ha CBIM JOCBI,
npodeciiiHi HaBUYKM Ta iHTYyiuiro. Hemomikamu metomy € miglip KOMIIETEHTHUX
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EKCIIePTiB, KUTbKICHUH CKJIaJ, CTBOPCHHSI METOJAMKH OTIMTYBaHHS, HEY3TOIKEHICTh Ta
Cy0’€KTHUBHICTH €KCIIEPTIB.

MeTtoa eKcTpanossLii HoJsrae y TOCHiKeHH] pIBHA Ta JUHAMIKU 3I0YMHHOCTI
Yy MUHYJIOMY Ta ME€pEHECEHHs BUCHOBKIB MPO 3aKOHOMIPHICTh HA MalOyTH1 TEHICHIIII.
Ile#i MeTOn BUKOPHUCTOBYETHCS JJISI KOPOTKOCTPOKOBHX TPOTHO3IB, 3pPOCTAaHHS
CTPOKIB MPOTHO3Y MPU3BOAUTH 10 3POCTAHHS MOXUOKU MPOTHO31iB. Takox (axTopw,
K1 BIUTMBAIOTh Ha PIBEHb 3JIOYMHHOCTI MOBUHHI OyTH CTIHKUM. Y Hall yac, B yMOBax
HeCTaOUIBHOT MOJITUYHOT Ta EKOHOMIYHOI CUTYaIlli B KpaiHi, CTaBUTHCS 1]l TUTAHHS
CTal1ILHOCTI (hAKTOPIB, K1 € OCHOBOIO JIJIsl IPOTHO3Y.

CyTHICTh METOy MaT€MaTHYHOTO MOJEIIOBAHHS IOJIATAE B PO3POOII MEBHUX
MaTeMaTUYHUX (GOpMyI, SKI BiIOOpakarOTh BIUIMB (AKTOPIB Ha JOCHIIKYBaHE
spumie. [l  TpOrHO3yBaHHS  PIiBHSA  3JIOYMHHOCTI, METOJ MaTeMaTHYHOTO
MOJICJIIOBAHHS J03BOJISIE BUKOPHUCTOBYBAaTHM E€KOHOMIYHI, COIliajibHi, MOJITUYHI Ta
pi3HI po3paxoBaHi moka3zHukd. [Ipu BuOOpPI mpaBUIBLHOrO HAOOPY OaHUX MOJENb
€ JIOCUTh TOYHOKO IJIi CEPEIHbOCTPOKOBOTO MPOTHO3YBaHHS. TakoXX OO0 TUTIOCIB
METOy MOKHA BIJHECTH, IO METOJ J03BOJIIE abCTparyBaTvCsS BiJ HE3HAYHUX
1 HECYTTE€BHX BJIACTUBOCTEW IPOTHO30BAHOTO SIBHINA 1 30CEPENUTH YyBary Ha
HAWBXKJIMBIIMUX acmekTax o00'ekTa AochikeHHS. Jlo HEmONMIKIB METOAy MOKHA
BIJTHECTH CKJIAJIHICTh BIJOOPY 3HAUYIIUX YNHHUKIB.

BucnoBok. Ha 0CHOBI BHKJIaJ€HOTO Marepiaqy BapTO HATOJOCHUTH HA TOMY,
0 ICHYIOTh PI3HI METOJAW MPOTHO3YBAaHHS 3JIOYMHHOCTI, SKI MaloTh IepeBard i
Henoiku. Bcel BumesrajgaHi Metonu € €()EeKTUBHUMH ISl MPOTHO3YBaHHS PIBHS
3IOYUHHOCTI B 3QJEKHOCTI BiJl TEPMiHY TIPOTHO3Y: MJII KOPOTKOCTPOKOBOTO
MPOTHO3YBaHHS IMiIXOAUTh METOA €KCTPAMOJIAIil, IS CEPeaHhOCTPOKOBOTO — METO/
MaTeMaTHYHOTO MOJICITIOBAHHS, JIJISi JJOBTOCTPOKOBOTO — METOJl €KCIIEPTHHUX OI[IHOK.
Jlis MakcHMMalbHOI TOYHOCTI MPOTHO3IB IIi METOAU TMOBHWHHI BHKOPHCTOBYBATHCH
KOMILICKCHO.
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YIPABJITHHS OFOPOTHUM KAIIITAJIOM KOPIIOPAIIIIA

InrepHer-anpeca myOuikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1066/

B yMoBax ekoHOMIYHOi HECTaOUTLHOCTI y CBITI MUTAHHS BIXKWBAHHS KOMITaHIN
Ta 30epekeHHs] e(PEeKTUBHOCTI HAOyBalOTh MEPIIOUYEPrOBOro 3HAYCHHS. SIK HACIIJIOK,
3a octaHHi 40 pokiB BIAOY/IHCS 3HAYHI TEOPETUYHI 3MIHH Y cepi JOBrOCTPOKOBOTO
1HBECTYyBaHHS Ta NPUUHATTS (PiHAHCOBMX pimieHb. barato 3 HOBUX KOHLEMINH 1
MOB'I3aHUX METOAIB 3apa3 YCIIIIHO 3aCTOCOBYIOTbCA Ha mpaktull. Ha mportusary
[bOMY, Ha0araro MeHIle yBaru MPHUAUISETHCS KOPOTKOCTPOKOBOMY (hiHaHCYBaHHIO,
30KpeMa, YIPaBIIHHIO OOOPOTHHM KamiTajaoM. BIJCYTHICTh JOCTAaTHBOI KUTHKOCTI
JOCHIHKEHB 3 JIaHOI TEMaTUKH BiAOOpaXXaeThCs 1 HA BITYU3HSIHOMY KOPIIOPATUBHOMY
cektopi: sik 3a3Hadae lopra C. M. [0], ykpaiHChKa MpaKkTUKa YIPaBIiHHA 00OPOTHUM
KaIiTajaoM € PEaKTUBHOIO 1 BUPIIIy€ POOIEMHU IO Mipi iX BUHUKHEHHS, 110 3HUKYE
piBEHb €(QEKTUBHOCTI MISUIBHOCTI 3 YIpPaBIiHHA Kopropami€ero. Take HeXTyBaHHS
Moriio 6 OyTh MPUHHATHUM, SIKOM MUTAaHHS OOOPOTHOTO KamiTajdy Malld BiJIHOCHO
HEBEJHMKE 3HAYCHHA MJIs Kopropaiii, ane e(eKTUBHE YNpaBIiHHSI OOOPOTHUM
KaIriTajoM BIJIrpa€ BUPIIAIbHY POJb Yy TMIABHUINEHHI MPUOYTKOBOCTI 1 CTajio
HEB1I'€MHOIO YACTHHOIO MIOACHHOT AISIILHOCTI KOPIOparlii.

VYrpapniHHs OOOPOTHHUM KamiTajoM € Ay)Ke YyTJIMBUM IUTAHHSAM y cdepi
¢biHaHCOBOTO MEHEMKMEHTy. BoHOo mepenbayae IuUlaHyBaHHS Ta KOHTPOIb
IIOTOYHUX AaKTUBIB 1 IMOTOYHHX 3000B’s13aHb TAaKUM 4YHHOM, W00 BHKIIIOYHUTHU
PU3BHK HECIIPOMOXXHOCTI (PipMH BHUKOHATH KOPOTKOCTPOKOBI 3000B’S3aHHS Ta
YHUKHYTH HaJMIpHUX 1HBECTHIIIN Y 111 aKTUBH, 3 1HIIOTO O0KY [0].

OOopoTHUI  KamiTaJl € TIOKa3HUKOM OImepaiiiHoi e(eKTHBHOCTI Ta
KOPOTKOCTPOKOBOTO (hiHAHCOBOTO CTaHy Kopmopamii. ko xopropaiis Mae
3HAaYHUN TO3WTUBHMIA unctuii poboumii kamitan (Net Working Capital), Togi BoHa
MOKE MaTH MOTEHINaN JJIsl 1HBECTyBaHHS B PO3IIMPEHHSI Ta 3pPOCTAHHS KOPIOpAIii.
S0 0oGOpOTHI aKTUBHM KOpHOpalii HE MEpPeBHUINYIOTh ii MOTOYHI 3000B’sI3aHHS,
y Hei MOKyTh BUHUKHYTH TIPOOJIEMH 3 POCTOM YH TMOTAIICHHSIM KpeAauTiB. BigcoTok
GbipM, SKi BHKOPHUCTOBYIOTH OaHKIBCHKI IMO3UKH Uil (DiHAHCYBaHHS OOOPOTHOTO
KariTaiay B KpaiHax 3 pi3HEM piBHEM J0X0Ay BigoOpakeHo B Tadm. 1.
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Taoauusa 1
BincoTtok koMmaHii, siki BUKOPUCTOBYIOTh OaHKH Il (piHAHCYBAaHHS 0OOPOTHOTO
KariTaiay B KpaiHaxX 3 pI3HUM piBHEM J0X0#dy, Y % dipm

CBiT 28.7
Kpainu 3 BUCOKUM pIBHEM JOXOILY 34.8
Kpainu 3 piBHEM 10XO1y BHUIIIE CEPEIHBOTO 32.9
Kpainu 3 cepeqHim piBHEM JOXOY 28.9
Kpainu 3 HU3bKHUM 1 CepeiHIM PIBHEM JIOXOAY 26.9
Kpainu 3 piBHEM J0XOy HIKUE CEPETHBOTO 26.2
Kpainu 3 HU3bKui piBHEM JOXOMY 20.2

Iicepeno: cknadeno asmopamu na ocrosi oanux Ceimogozo 6auky [0]

SAx 1 Oararo I1HIMUX TOKA3HWKIB, TOKa3HUK OOOPOTHOTO KaIiTaay Mae
obmexxeHHs1. OKpIM yChOTO 1HIIIOTO, II€ METPHUKAa IIOBEPXHEBOTO PIiBHS, SKOIO
MOXXHa MaHinynoBaTu. Hampukian, akTMBU Kopriopallii, Takl sk i Jge0iTopchka
3a00proBaHICTh, MOXYTh OyTH 3aBHILEHI, 100 3poOuTH ii (HIHAHCOBY KapTHUHY
Outpm nmpuBabauBo. Came TOMy, IIpU BUMIPIOBaHHI €(EKTUBHOCTI YIpaBIiHHSA
OOOpOTHHUM KaIliTaJlOM BaXJIMBUM € BpaxyBaHHS TaKUX MOKAa3HHKIB, SIK: MOTOYHUN
KOE(IIIEHT, TAKOXK BIJOMUN K KOE(DILI€EHT MOTOYHOTO KamiTady, — € 1HAMKaTOpOM
JIKBITHOCTI Ta HaJa€ I1HBECTOpAM OPIEHTHP IS OIIIHKH JIKBIJHOCTI; 00OpOT
Ne0ITOPChKOI 3a00ProBaHOCTI — JIONOMAara€ KUIbKICHO BH3HAYUTH, CKUIBKH Yacy
noTpiOHO 171t 300py paxyHKiB-pakTyp 1 OOpriB mepen MHiAIPHUEMCTBOM; 0O0OpPOT
KpPEAUTOPCHKOI 3a00proBaHOCTI — OMHCYE, CKUIBKM 4Yacy MOTPIOHO MMl BUILIATH
OopriB, 1 € KIIOYOBUM MOKAa3HUKOM JIKBIJHOCTI Ta YNPaBIiHHSI TPOIIOBUMHU
MOTOKaMH; Ta IIMKJI OOOPOTHOIO KamiTaly — IMOKa3HHWK BHU3HAYA€, CKIJIbKU Yacy
NOTPIOHO MIANPUEMCTBY, 1100 TMEPETBOPUTH pecypcH, BKIouaroun TM3 Ta
Ne0ITOPChKY 3a00pPTrOBaHICTh, Y TOTIBKY.

Crnioci6 ynpapimiHHS 00OpPOTHHUM KalliTaJloM MOXKE MaTH 3HAYHUM BILUIUB SIK HA
JIKBIJIHICTh, TaK 1 Ha MpUOYTKOBICTh Kopropauii. Hanpuknan, pimeHHs, cnpsMoBaHi
HAa MaKCHUMIi3alil0 TpUOYTKOBOCTI, SIK MPAaBHJIO, MIHIMI3yIOTh IIAHCH Ha JOCTAaTHIO
TKBIAHICTE. | HAaBMaKu, 30CEpPEKEHHST MalKe MOBHICTIO Ha JIKBITHOCTI TPU3BEIC
JI0 3HIDKEHHS TOTEHIIHHOI mpuOyTKOBOCTI Kopmoparii. Kopropaiiis moxke Maru
OlBINT MpOAaXi 3a JOMOMOTrOI IIEAPOT KPEAUTHOI TMOMITHKH, SKa IIOJOBKYE
IPOLIOBUM IUKJ. Y IbOMY BHUIAJIKy JOBIIMM ITUKJI KOHBEpTAIlii TOTIBKM MOXE
MPU3BECTHU JI0 BUIIOI MpUOyTKOBOCTI. OHAK TPaAULIMHNAN MO Ha B3a€EMO3B 30K
MDK LHMKJIOM OOOpOTHOTO KamiTally Ta KOPHOPAaTUBHOKO MNPUOYTKOBICTIO MOJIATAE
B TOMY, IO 3a IHIIUX pPIBHAX YyMOB JOBIIMM IIMKJI HETaTUBHO BIUIMBAE Ha
puOyTKOBICTH [0].

Buxonsuu 3 BUIieHABEACHOTO, BiJ] MPUHHATTS PIlIEHb MO0 CYMU Ta CKJIAIy
MOTOYHUX aKTHBIB, (DIHAHCYBaHHS IIMX AaKTUBIB Ta €(PEKTUBHOCTI iX BUKOPUCTAHHS
3QJIEKUTh K BapTICTh KOpIopailii, TaKk 1 piBeHb ii ()IHAHCOBOTO PHU3HKY. A OTXKe,

56



e(eKkTUBHE yMOpaBIiHHA OOOPOTHMM KaIiTajJoM € OO €KTHUBHOK HEOOX1THICTIO
JUIs OTPUMAaHHS CTIMKOT KOHKYPEHTHOI MepeBaru 3a JOMOMOrol €()eKTHBHOTO Ta
PE3yAbTaTUBHOTO BUKOPUCTAHHS PECYPCIB OpraHizallii, 30KpeMa IUISIXOM PETEIbHOTO
CKOPOYEHHSI LIMKJTy 0OOPOTHOTO KarliTamy.
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OIIHKA EOEKTUBHOCTI PIHKOBUX IIEPEBE3EHDb B KOHTEKCTI
PO3BUTKY EKOHOMIKU KPATHU

IarepHer-anpeca myOikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1042/

Tpancnopt 3aBxau OyB OCHOBOIO (PYHKIIOHYBAHHS €KOHOMIKH Ta OKPEMHX
HINPUEMCTB, 3a0e3Meuyrour Oe3MepepBHICTh T'POMAJCHKOTO BHUPOOHMIITBA Ta
00iry TOBapiB Ta MOCIYT. Y Cy4acHOMY TOCIIOJAapCTBiI 3 HOTO IIMPOKOIO MEPEKEI0
H1MPUEMCTB-TIOCTAYaJIbHUKIB ~ CUPOBUHHU, HamiB)aOpUKaTiB 1 KOMILIEKTYIOUUX
BUPOOIB 1 PO3BHMHEHUMHM 3B’SI3KaMU IIOJI0 peaiizalilii TOTOBOi MPOAYyKIlii Biairpae
nenani Oulblly poib. PiBeHb TpaHCHOPTHOTO OOCIYyrOBYBaHHSI BaHTAXKOBJIACHHUKIB,
O SKAM PO3YMIETBCS PE3YyJIbTaT BIACHOI [iSUIBHOCTI TPAaHCIOPTY Ta HOTO
Oe3nocepeHbOI  B3a€MONli 3 Taly3sMH E€KOHOMIKH, IO OOCIYTOBYIOTHCS,
3a0e3Meuy€eThCsl CYKYIHICTIO KOINTIB, (POpM 1 METOAIB BHUKOHAHHSA IEPEBE3CHb
BAaHTaXIB, ICTOTHO BIUIMBa€ Ha €(EKTUBHICTb TrocrojaproBaHHs. LI YMHHUKH
3HAaXOAATh BHUPAXEHHA y BUNIAMAl IHU TOBapiB Ha PHUHKY, 30LIbIIyIOUM ii MpH
BHCOKOMY TPAHCIIOPTHOMY CepBici, a00 3MEHIIYIOYM TP HU3BKIA SIKOCTI
oOcnyroByBaHHs. Y CBOIO 4Yepry, 3aJIe)KHO BiJl 3MIH Ha PIBHI TPaHCHIOPTHOTO
OOCITYyTOBYBaHHS IiJIBUIIYETHCS a00 B3HIMKYETHCA IIATOCTIPOMOKHHMMA TOMHUT Ha
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NEepeBe3eHHs] BaHTAXIB Ta, BIAMOBIIHO, E€KOHOMIYHA PE3YJbTaTUBHICTH POOOTH
TPAHCIIOPTY. Y 3B’SI3KYy 3 MMM OIliIHKAa €(h)eKTHBHOCTI OKPEMUX BHJIIB IEpPEBE3€Hb, B
TOMY YMCI1 1 PIUKOBUX, HEOOXITHO PO3MISIATH B IIMPIIOMY KOHTEKCTI €KOHOMIKH
pETiOHY Ta KpaiHH.

3 pedopmMyBaHHSIM EKOHOMIKM Ta TOTIHOJCHHSIM PHHKOBHUX TIEPETBOPEHB
3pOCTa€ aKTyaJlbHICTh 3a0€3MeYeHHsI SKOCTI Ta e(EeKTUBHOCTI TPaHCIOPTHOTO
oOciyroByBanHsa. [IpoGrnema edekTuBHOT B3a€MOJIl PIYKOBOTO TPAHCIOPTY 3
ramy3sMd, 10 OOCITyTOBYIOTHCS B CHCTEMi BaHTaXHHX TEPEBE3CHb, IO OXOILTIOE
SK BHYTpIIIHI, TaK 1 MIXXHApOJHI CIOJY4YEHHS, II€ HE OTpUMaja TEOPETHYHOTO
y3araJlbHEHHS Ta PO3BHUTKY, 110 YCKJIATHIOE 1i IPAKTHYHE PillleHHS 3 pedhOopMyBaHHIM
EKOHOMIKM Ta po0OTOI0 mMmianpueMcTB B ymoBax puHKY [Ilommaka! lxkepeno
MOCHJIAHHSI He 3HAHIEHO. .

TpanuiiitHo ckjianocs MOMIN Omepaliii Ta pilieHb, MOB’S3aHUX 3 PYyXOM
CUPOBMHHUX MaTepiajiiB Ta TOTOBOI MPOAYKIi y chepax MocTayaHHs, BUPOOHUIITBA,
30yTy Ta TpaHcmopTy. [IpakTuill po3AUTEHOTO YMPABIIHHS IUMH OMNEpalisiMud Ta
pIIEHHAMH CHUCTEMHA, Oprasi3aliiiHa KOHIIEMIsl MPOTUCTABISIE METOAMKY, 3T1IHO
3 SIKOI0 BCl omepalii Ta pIlIEeHHA MIOAO0 OpraHi3aiii MPOCyBaHHS MaTrepialbHUX
peCypciB IUIAaHYIOTbCSI B paMKax €IWHOI, 1HTErPOBAHOI BHUPOOHUYO-TPAHCIIOPTHOT
CTPYKTYpH. Y TOM ke 4Yac (pyHKIIOHAJIbHUN MOAUT OMepauii y Takid CTPYyKTypi
MPU3BOANTH IO CTBOPEHHS CHEMiabHUX (YHKIIOHATBHUX TIJCUCTEM, Yepe3 SKi
IPOXOASATh MaTepiaabHO-TPAHCIIOPTHI Ta 1H(POPMAIIiiiHI TOTOKH 3 MICIlb BUHUKHECHHS
CUPOBHMHHMX MarepiajiB Ta TOTOBOI MPOAYKIIii 10 Miclb iX criokuBaHHs. L{im nux
MiJICUCTEM, SIKI MarTh CBOIO OpPraHi3alliiiHO-YMPaBIIHCBKY CTPYKTYpPYy, B YMOBax
PUHKY 4acTo nepeOyBaroTh y KOHQIIKTI, TOMYy PHHKOBa OpraHi3alliiiHO-€KOHOMIYHA
B3a€EMOJliI TPAHCIOPTY Ta Taly3ed EKOHOMIKH, IO OOCITyrOBYIOTHCS, IOBHHHA
OXOIUTIOBAaTH JIBI B3a€MOIIOB’SI3aHI Ta B3aeMo3ajiexkHl cdepu — oOInepaTuBHE
ynpaBimiHHS Ta KoopauHailito [0]. OnepaTUBHUN acTIEKT MOJIATAE y O€3M0CePEeTHBOMY
YOpaBIiHHI MOTOKOBUMH MpoOIleCaMH, a TaKoK BHUABIEHHI 3B S3KIB Ta
B3a€MO3AJICKHOCTI €JIEMEHTIB Ta iX MapaMeTpiB y CUCTEMI BaHTAXKY PyXy, KOHTPOJIO
3a ii ¢yHkionyBaHHsIM. KoopauHamiifHWA acreKT TMOJIATaE Y B3a€EMOIOB’SI3aHOMY
yOpaBIiHHI BCiX cdep 1 BUIIB AISTIBHOCTI B CHCTEMI, BKJIIOUAIOYHM aHali3 MoTped
Ta MPOTHO3YBAaHHA MOMUTY, 00OPOOKY 1H(pOpMAIIil TPO 3aMOBIICHHS Ta PiBEHb CEPBICY,
PO3pOOKY BUMOT 10 TEXHIYHHUX 3aC001B, TEXHOJIOTIH Ta YMOB MEPEBE3€Hb, CTAHIAPTIB
00CITyTOBYBaHHS TOIIIO.

OuiHKy e(QeKTMBHOCTI PIYKOBUX I€PEeBE3eHh HEOOXIAHO  PO3IVIsSIaTH
yepe3 IpU3MY JIBOX ~ METOJOJIOTIYHUX  MIJXOMIB: MIKPOECKOHOMIYHOIO  Ta
MaKpOEKOHOMIYHOTO. MikpoekoHOMIUHMHM Miaxia (Ouaeln BigoMuil sik cost-benefit
analysis — aHaJi3 CIIBBIIHOIICHHSI BUTPAT Ta PE3yJbTaTiB) HANMOUIBIN MOIIMPEHUIN
Ha TpakTulli. Butpatu Ta pe3ynabTaTé MOAAIOTHCS Y TPOIIax, MepIl MpeaCTaBIsIOTh
co0or0 301IbIIeHHS JOOpPOOYyTy CHUIBHOTH YM Oprasizaiii, Apyri — 3MEHIICHHS.
Pesynbpratu OLIIHIOIOTBCS CYKYNHOIO TOTOBHICTIO TuiatuTH (willingness to pay) 3a
Onara, siki Ja€ TPOEKT. [OTOBHICTh MIaTUTH — II€ MaKCHMajbHa Cyma, 3 SKOIO
YJICH CIUIBHOTH 3TOAICH 3aIlUIaTUTH 3a MPUI0aHHS OIWHUIN BIAMOBIIHOTO TOBapy
Yy TOCIYTd. BUTpaTu OIHIOIOTHCA CYKYIHO TOTOBHICTIO MPUHHSATH KOMIICHCAIIIO
(willingness to accept) 3a omuHUIIO Onara, IO BUAUIETHCS HA Ppeai3alliio
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TPAHCTIOPTHOTO MPOEKTY. AHaJI3 BUTPAT 1 pe3yabTaTiB 0a3yeThbCcs HA CXEMI YMOBHOI
pIBHOBAru, fKa MOXE BKIIIOYaTH KOPHUCTYBAa4diB CHCTEMH TOBapOOOMIHY, a TaKOX
30Cepe/HKYBATUCh HE JIMIE HA €KOHOMIYHUX, aj€ W CYCHUJIbHUX YW EKOJOTIYHUX
Hacliakax aisutbHOCTI [0].

XapakTepHOI0 PHUCOK MIKPOCKOHOMIYHOTO MIAXOAY € aHami3 y Mexax
OHIET Tally3l Y PUHKY, OJHAK, peali3alisi MPOeKTy MOXKE BITUBATU HA €KOHOMIKY
3a MeXaMHu ii JIOKaJIi30BaHO1 YaCTWHU, HAMPUKIIAJ, Ha 3alHATICTh Ta 3aBaHTAXKCHHS
NOTYXXKHOCTeW y cymibkHuX Trany3sx [0]. Ile mnpusBoguTh 10 HEOOX1THOCTI
OIliHIOBaTH €(GEeKTUBHICTh PIUKOBUX IE€pPEBE3€Hb y KOHTEKCTI €KOHOMIKHM KpaiHU B
I[IJIOMY,BPaXOBYIOUM BIUIMB MPOEKTY IO BCbOMY JAHIFOKKY CEKTOPIB E€KOHOMIKH.
Haiibinpmr mpoctoro (popMor0 MaKpOEKOHOMIYHOTO IMJAXOAY € OIlIHKa BKJIQay
pluKOBUX TIepeBe3eHb B 3MiHy BBII.
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VY Ham yac MaiiKe HEMOXIJHMBO YSBUTH OyIb-fKy Opraizaiiio, sika O He
BKHWBajia SKUXOCh 3aXOMIB 3a/Jis IIJBHUINCHHS MOTHBAIli CBOiX CIIBPOOITHUKIB.
OcoOnuMBO 1€ aKTyaJlbHO y KPUTHYHI MOMEHTH JUIsl JepKaBU Taki, sIK BiilHa,
PUPOHI KaTaKII3MH, MOJTITHYHA HECTAOUIBHICTD TOIIO. Bel 11 sSBUIIA 30BHIIIHBOTO
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CepelloBUIlAa 3MYIIYIOTh JIIOAUHY 00/laili Ha MUTh 3aMUCIUTHCS HaJ 3MIHOIO MICIIS
MPOXKUBAHHS YU MICI poOOTH, aJKe y TakKl 4ach HAWTOJOBHIIIMMU MPIOPUTETAMH
CTalOTh Oe3MeKa Ta HasSBHICTh JOCTATHBOI KIIBKOCTI Tpollei, adu 3aJ0BUIbHUTH
BCl MOTpeOH, SIKUX y KPU3UCHI MEpioau cTae Habarato OibIle, aKe 3’ SIBISETHCS
HEOOXIAHICTh y OMAaTKOBUX BHUJAX NPOAYKIIi, HANpUKIaJ], JiKax 4Yu 3aco0iB
Oesmekn. Ane morpeba y Oesmemi Ta 3aq0BOJIEHHI 0a30BUX MOTpeO 1€ JIUIIE
«mOHDKOKS mipamian AOGparama Macioy, Ha «BepIIMHI ailcOepry» 3HaxXOIAThCA
noTpeOu 1HIIOTO XapakTepy, SKI AyKe CKJIaAHO 3aJ0BOJIbHUTH (DiHAHCOBUMU
meTogamMu. Jlo HUX BIJHOCSTH MPUHAJEKHICTH IO COLIAJIbHOI TpyNH, MOBara Ta
caMmopearizaiis.

OTtxe, poOOTOMABIII MalOTh BPaxOBYBaTH BCl BHUIIIEHABEACHI (PaKTOPH BILJIUBY
Ta JeTepMiHaIlll MOBEAIHKM OCOOMCTOCTEH, ajpke OI3HEC HIKOIM HE 3alllKaBICHUU
y IUTMHHOCTI KaJpiB, a Y Takl Nepioju «TypOyseHIli» y KOH IOHKTYpl HaIllOHAJIbHOI
Ta MIDKHAPOAHOI EKOHOMIKM TOJIOBHOIO METOI0 MIANPUEMCTB TOBUHHO CTaBaTH
30epeKeHHs JIIOJChKUX PECypCiB Y BHYTPIIIHBOMY cepenoBulli opraxizamii. s
JOCSITHEHHS I1i€] L1l KepIBHUKU MaroTh OyTH 00i3HAHI MpO Pi3HI BUIU Ta METOAM
MOTHBALIIl IEPCOHAIY, SIKI 3MOXKYTh HAUTOUHIIIE MOKPUTH T1 4M 1HIII oTpedu. Tomy
3a]Is1 BUPIIIEHHS Ii€] MpoOJeMHU iCHy€ PO3MOALT BUIIB MOTHBAILIl 3a XapaKTepoM
y4acTi €KOHOMIUYHUX IHCTPYMEHTIB: MarepiajbHa Ta HeMarepiajibHa MOTHBAIiS.
CyTb MaTepiabHOI MOTHBAIII] MOJATAE Y TOMY, a0 3aJI0BUIHUTH MOTPEOH JIFOAMHU
yepes HaJaHHs 1l 10JaTKOBUX (PiHAHCOBHUX peCcypcCiB IS ii BUPIIIIEHHS, TIEPII 3a BCE,
nepBUHHUX MoTpeOd: (iziosoriuHi Ta morpeda Ta Oe3meka 1 3axunieHicTs [1, ¢. 303].
Cepen mpUHIIKITIB, 1110 BU3HAYAIOTh MiAX1J JO BCTAaHOBJIEHHS 3aCO0IB MarepiajibHOTO
BILJIMBY MOTHBALIli Ha IEPCOHAJI, BUJILJISIIOTh HACTYTIHI:

e iCHyBaHHS PiBHS 3apOOITHOI IJIATH Ta TOCIKEHHS i1 TUHAMIKY;

e MK piBHEM 3apoOITHOI IIaTH Ta KIIBKICTIO 1 AKICTIO pe3yJbTaTiB Mpali Mae
ICHYBAaTH MpsiMa 3aJIKHICTD;

e MaTepiajgbHe 3a0€3MeUeHHs HasBHUX IPOIIOBHUX JOXOIIB [2, . 26].

Takum YWHOM, J0 MarepialbHUX METOAIB MOTHBAIli MOXHa BITHECTH
npemii, O0HYCH, KOPIIOPATUBHI MUIbIU, CTPaXyBaHHS TOIIO. Y CBOIO YEpPry, MOHATTA
HEeMaTrepiajibHOI MOTHBAIlli BKJIIOYAaE 3aco0M, sKi, MEpIl 3a BCe, CIPSMOBaHI Ha
3aJI0BOJICHHSI BTOPUHHUX MOTPEO: MPUHAJEKHICTh 0 COLIaJbHOI TpyId, MoBara Ta
CaMOBHPaXXCHHs — MepeadadatoTh BUKOPUCTAHHS PI3HOTO POAY T'PaMoOT 3 BIAMITKOIO
JOCSTHEHb TpalliBHUKA, OpraHizamii TpPEHIHrIB 3 MIABUIICHHA KBaidikarii,
O€3KOLITOBHE HABYaHHS MOTPIOHMM Ha LI POOOTI HABUYKAM, CTBOPEHHS T1THHUX
YMOB IIpalli, BIAIITyBaHHs TIM-OUIIUHTIB TOIIO.

[Tin wac mnaHgemii KoOpoHaBipycy HaOyB BEJIMKOI MOMYISPHOCTI TaKUl
BHJl opradizamii mpami, sk home office, mo mnepenbadae HamaHHS MPAIiBHUKOBI
MOXJIMBOCTI TIpaIlOBaTH TEBHY KIJIbKICTh POOOYMX TOAWH BaoMma. AJie HaBiTh
micisg akTUBHOI ¢a3u maHaemii JesKl KOMMaHIi 3aJuIIAId IO OMIII0 JJISI CBOIX
CIIBPOOITHUKIB, IO MIATBEPKYE AOBIPY KEPIBHUIITBA JO HUX Ta BUCOKY OIIHKY iX
BHYTPIIIHBOI TUCIUIUTIHU Ta KOMIIETEHTHOCTI Y paMKax iX poOo4Yux cremiajibHOCTEH,
OCKUIbKHM, y TaKOMY BHUIIAJKy, B Oprasizaiii MEHIIE MOXJIUBOCTEH KOHTPOJIIOBATH
X171 BUKOHaHHS POOOTH Ta JIETEPMIHYBAaTH MOBEAIHKY MIAJEIIUX. A 3roja MiTH Ha
el Kpok morpedye HeaOusKOoi CMITUBOCTI, ajKe JeJIeryBaHHS YacTHHU OOOB’SI3KIB
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Ta TIEPCIIEKTHBA BTPATU OKPEMHX 3aCO0IB BIUIMBY — II€ 3aBXKIM Ba)KKE PIIICHHS IS
KepiBHOTO ckiamy. OmHaue, 3a paxyHOK I[bOTO MiJMPUEMCTBA MOXYTh IiABUIIUTH
HEMaTepiaIbHUM acCTleKT MOTHBAIll, a camMe MOTHBAIIIO 10 Tpalli, ajXke TO.l
IpamiBHUKK OydyTh Big4yBaTH OuIbIIe BIANOBIOANbHOCTI Ha coO0l, 1m0 Oyxae
CTUMYIIOBATH iX JI0 CYMJIIHHOTO BHKOHAHHS CBOiX OOOB’s3KiB, a0H, MO-TEpIIe,
HE po34yapyBaTH KEPIBHUIITBO Ta, MO-Apyre, He OyTH MO30aBICHUM MOMJIUBOCTI
MPAaLOBaTU 3 JOMY.

Ane meil MeToq He € HOBOBBEACHHSM YaciB KOpOHaBipycCy. bararo 3aximHux
Kopropatii Takux, sik Google, Microsoft, Apple To1o, Bke MPaKTUKYBaJIU CXOXKHUI
MiaX17, SKUE yBIMIIIOB B HAyKy MPO MEHEIHKMEHT MEePCOHAIY I1iJl Ha3BOK «3MIHHHUI
rpadik». g cucrema moOymaoBu poOOYOTO Hacy CHiBpOOITHUKIB Oa3zyeThCs Ha ifei,
IO MPAI[iBHUKKA MYCSATh MaTH 3MOTY CaMOCTIfHOTO BU3HAUEHHS MMOYaTKy, TPUBAIOCTI
Ta 3aKiHYCHHsI poOOYOTO JHS, ajie 33 YMOBH BHKOHAHHS BCIX MOCTABJIICHUX 3aBIaHb
Ha TWXKJEHb, MiCAllb, KBapTald 1 Tak jgani. Tak, yke Ha moyarky 80-x pokiB ii
BUKOpHUCTOBYBaH 75 % ¢ipm Dpanmii, 69 % — Higepnauais, 68 % — ®PH, 66 % —
HIBewii [4]. 3a ymMoB 3acTocyBaHHS 3MIHHUX TpadikiB MpaliBHUKA OTPUMYIOTH
3HAYHO OUIBIIY MOXKIIMBICTH B 1HAMBIIyaJIbHOMY MOPSAIKY KOOPAMHYBATH Ipodeciiini
i ocoOucti iHTepecu Ta 000B’s3ku. HoBuii cTymiHb cBOOOAM B PO3MOPSIKEHHI
pobounM yacoMm moTpeOye camoopraHizarlii TpamiBHUKA, MIIBHUINEHHS OCOOHUCTOT
BIJIMOBIAAILHOCTI 3a BHUKOPUCTaHHS pecypciB mpami. Lli obctaBuHM MOXHA
po3mIAIaTH SK CKIAZO0BI TMOCWJIGHHsS MoTuBalii g0 mpami [3]. BBaxkaemo, 1o
B yMOBax BOEHHOTO CTaHy Oyno O [OIIBHO BIPOBAgUTH Ha YKpaiHCHKHX
HIANPUEMCTBAX TaKy CHCTEMY OpraHizalii mpari 4depe3 peryjsipHi BIIKIIOUCHHS
CBITJIa, OOCTPUIM TIEBHUX TEPUTOPIM VYKpaiHM Ta BHUMYIICHY BHYTPIIIHIO Ta
30BHIIIHIO MiTpaliii.

[Ipote, Ha >kanb, MaHUW 3aXiIHUK TpeHJ 1€ HE MIMIIOB a0 YKpaiHu, aje
y HaI[lOHAJNBHIA EKOHOMIIl € TakoX OaraTo TIAHUX MOPHUKIAIIB HEMaTepialbHOI
MoTuBalii mpamiBHUKIB. OnHuM 13 3pas3kiB gaHoi npaktuku € TOB «Cmaptiady.
Ile mpuBatHa nmaboparopis, sika Mae 6araTo BiIIUIEHb MO BchoMy [liBmHIO YKpainwu,
1 € TOJIOBHUM Ha PUHKY HAaJaHHS JIaOOpaTOPHHUX MOCIYT AOCHIIKEHb aHaMmi3iB y
1IbOMY perioHi. Ha oCHOBI mpoBefeHOTo aHajizy METOAIB HeMarepiaibHOI MOTHUBAIII1
Ta TEpPCOHAJIBHOI PpO3MOBHM 3 BHKOHABUMM JUPEKTOPOM MOXHA BHUILIUTH
HACTYIHI OCOOJIMBOCTI 0 Takoro cmnocoOy MoTuBalii mnpauiBHuKiB. [lo-meprue,
BOHU NPUAULIIOTH Oararo yBaru BiJI3HaKaM JIOCSTHEHb 1X CIIBPOOITHHKIB uepes
HArOpO/KCHHS iX PI3HOTO pOAYy TrpamMoTaMu Ta ceprudikard, mo 3a0e3medyroTh
Ol7BII IIBUIKE MPOCYBaHHS IO Kap’epHidt apabuni. Ilo-apyre, BOHM aKTHBHO
BIIPOBA/DKYIOTh PI3HOTO POy TPEHIHTM Ta 3axoQu MiABUINCHHS KBaidikarii,
a/pKe YCBIJOMIIIOIOTH, IO I1€ HE TUIBKH MIJBHIIYE SKICTh Ta MPOAYKTHUBHICTBH iX
JIOACBKUX PECypciB, a M SAKICTh poOOYOi CHIIM CYCIUIBCTBA Y IUIOMY Y pasi
3BUIBHEHHS 3 SIKUXOCh TMPUYMH IIMX MPALiBHUKIB, IO 30UIbLIyE 1HBECTUIINHY
npuBaONIMBICTh KpaiHU 3arajoM. [lo-TpeTe, opranizaimis MNIKIYyeTbCS MNHUTAHHIM
oprasizaifii pi3HOMaHITHUX 3axXOAiB JJs MiABHUILEHHS KOPHOPATUBHOI KYyJIbTypHU
Ta TICUXOJIOTIYHOTO KJIIMaTy BCEpENWHI KOJEKTHBHU TaKHX, SIK MOX1A y KiHOTearp,
OOyIIHI, CNUIPHUN BHUi3 Ha MPHUPONY, YITKE PO3’SICHEHHS LJIeH Ta IIHHOCTEH
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oprasizaiiii, B SIKOMy OCHOBHUM ymop pOOMTHCS Ha 1HAMBIIyadi3M IpalliBHUKA Ta
3HAYYIIICTh MOr0 BHECKIB Y pPO3BUTOK Kommaii. Cepea NpUKIaAiB KOHKPETHOT
JOTIOMOTH TiJ Yac BIMHM NpaliBHUKaM Ta CYCHUIBCTBY MO)KHA BIA3HAYUTH iX
OnarofiiiHi BHECKM Yy PI3HOMAHITHI YKpaiHCbKI Ta MDKHapOAH1 (DOHAM, YacTKOBE
MOKPUTTS BUTPAT Ha opeHmy >kumia s BIIO Tta oruradyBane cTaxyBaHHS 1
0€3KOLITOBHE HABUYAaHHS MPAlliBHUKIB.

Busznauumo, 1o K Take JiIepCTBO Ta TIMOUIAIHT Ta YOMY BOHHM BaXKJIUBI IS
MiJBUIIEHHS MOTHUBAIll nepcoHany. Jjig mporo HEOOXiTHO MPOBECTH MACSIKI 3aXOu
3 OI[IHKY TIEPCOHAIY:

- OmiHuTH HasBHI JIJAEPChKI SIKOCTI B KOMIAHII Ta BHU3HAYWUTH, JI€ €
MOYKJIMBOCTI JJISI TOKPAIIIEHHS.

- IIpoBecT TpeHIHT 3 PO3BUTKY JiJAEPCHKUX SKOCTEH i MEHEKEpiB Ta
KEpIBHUKIB, 11100 BOHU MOTJIM Kpallle B3aEMOJIISITH 31 CBOIM MEPCOHAJIOM Ta BUSBIISITH
IMOTEHIIIa]I KOMaHIN

- CrBoputu mporpamy TIMOUIIIHTY JJii BCHOTO MEPCOHATY, 100 MiABUIIUTH
e(eKTUBHICTh POOOTH KOMAHIM Ta 3HU3UTU PIBEHb HAMPYKEHOCTI Ta KOH(IIKTIB.

- IlimBummyBaTH MOTHBAIlII0O TIEPCOHANY dYepe3 PEryisipHI 3a0XOUYEHHS Ta
BU3HAHHA [JIOCSATHEHb, 1€ CTHUMYJIIOBATHUME PO3BUTOK JIAEPCHKUX SKOCTEH Ta
TIMOUIIHT.

CTBOpUTH CHCTEMYy MEHTOPCTBa Ta KOYUYHHTY, LI00 HABUYUTU TMEpPCOHAI
PO3BUBATH CBOI JIJEPChKI AKOCTI Ta 3110HOCT1 10 TIMOUJIJIIHTY.

- 3acTocoByBaTH 1HHOBAIIMHI METOJIUKH PO3BUTKY JIJEPCHKUX SIKOCTEH, Taki
SK TPYMHOBI IrpU Ta CUMYJISLINHI TpeHaXXepH, 00 3aJy4YUTH MEePCOHAT Ta 3pOOUTH
MpoIeC HaBUYAHHS I[IKaBUM Ta 3MiCTOBHHUM.

- IlpoBoauTu perysispHi OILIHKKA Ta ayAWTH PIiBHS JiepCcTBa Ta TIMOUIIIHTY
B KOMIIaHil, 00 BUABIATH CIAa0KI MICIISI Ta BHOCUTH HEOOX11H1 3MIHH.

- IligBunryBaTH CBOIO BIAcHY KBasli(iKallilo KEpIBHHUKA Ta YICHIB KOMaHIU Ha
PETYIISIPHIA OCHOBI.

Jlizepcpki SIKOCTI MOXYTh OyTH PO3BHHYTI uepe3 MPOBEACHHS TPEHIHTIB Ta
KypcCiB, 110 JTO3BOJIAIOTh KEPIBHUKAM KOMIIAHIM 3pO3yMITH, SKHM YHWHOM BIUIMBATH
Ha CBIl KOJNEKTUB Ta CTaru €(EeKTUBHUMU JigepaMu. Taki HaBUYKU JTOTIOMOXYTb
30UTHITUTH MOTHBAIIIO TEPCOHATY Ta CTBOPUTH OUIBII CHPUATINBY arMochepy
B KosieKTUBi. TIMOUIAIHT € i€ OJHUM Ba)XJIUBUM AacleKTOM, SIKHH MOXXE CIPHITH
MiJBUIICHHIO MOTHBAllll TEepCOHay, BIH JOMOMarae€ 3MIIHUTH KOMaHJHY poOOTYy
Ta TIOKPAlIUTH B3a€EMHUHM B KOJEKTHBI, 1€ TaKOK MOXE Jarh MPOCTIp IS
PO3BUTKY JJAEPCHKUX SIKOCTEH Ta CTBOPEHHS CHPHUATINBOI poOo4oi armocdepw.
OTXe, PO3BUTOK JJIEPCHKUX SKOCTEM Ta MPOBEJAEHHS TIMOUIIIHTY MOXYTh OyTH
e(DeKTUBHUMHU CIIOCOOAMM IMMABUIIEHHS MOTHUBAIli TepcoHany. Bapro 3BepHYyTH
yBary Ha IIi acmekTd MpH IUIaHyBaHHI pOOOTH 3 MEPCOHAIOM Ta TMOUIYKY HUIAXiB
MOKpaleHHs 613HEC-MPOIIECiB B KOMITaHIi.
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3 MOYaTKOM [OBHOMACHITAOHOTO BTOPTHEHHS KEPIBHUKU IMIJINPUEMCTB
CTUKHYJMCS 3 MPOOJIEMOI0, 10 SIKOi HE MOXJIUBO Oyio 3a3/iajeriap MiaroTyBaTucs
ad0 CKOpUCTATUCA BXE TOTOBUMHM TEOPETHUHUMM 1 TPAKTUYHUMU T[OPATAMHU:
30epeKeHHs] KOMaHAM 1 aKTHBI3alllsg 11 MOAAIBIIOI pOOOTH B yMOBaX BOEHHOIO
CTaHy.

Bci k11040B1 cK1aoB1 XapaKTepUCTUKU KOMAHIW: Tpyma JroAeH, ki 00’ e1HaH1
CHIJTBHOI0 METOI 1 KOOPAMHYIOTH CBOI 3yCWIUISA ISl 1i JOCSTHEHHS, 3a3Haju
BIUIMBY NEBHUX 0OCTaBUH. Tak, MacoBi MmepeMilieHHs pOOITHUKIB y OUThIN Oe3meqHi
PETIOHM TIPOKMBAHHS TO3HAYMIIUCS HA CKJIAJl KOMAaHIM 1 MOXKJIMBOCTI B3a€EMOJISITH
3BUYHUM criocoOooM. CrisibHa MeTa, sika Oyna 00’€qHyrodo0 10 24 JTI0TOT0, TaKOXK
3MIHMJIA BEKTOP 1y 6ararbox MepeTBOpUiIach Ha €MHY METY — BHKUTH.

[Ticns meBHOTO TEpiomy, SIKWW 3HAAOOWMBCS JIsSI PO3YMIHHS CHUTYyaIlii, IesKi
KOMITIaH1i 3MyIleHl Oyflu MITH Ha CKJIATHUN KPOK — CKOpodeHHs. Tak, 3a JaHUMH
nocmmkenHs Bix UA Business Global (omuTyBaHHS mpoBOAMIIOCS CEpen MIKpO-
Ta Malux MIANPUEMINB cdepu MOociayr Ta ToBapHoro OiznHecy [1]), mume 15%
KOMITaHIi MponoBkyloTh npaimtoBatd Ha 100%; 26% — 3aBanTtaxeni Ha 30-50%;
12% mniarpumytore akTtuBHICTH A0 20% 1 12% mnepectanu mnpauroBaTh B3araii.
[I{oxo 3MiH y ckimaai komaua: 27% KoMaH 3aluIIUINCh 0e3 3MiH; 24% — CKOPOTHIIH
xoMman 1 Ha 30-60%; Tutbku 10% po3mmpunu komanay (nadi Ha 1 BepecHs 2022 p).

Pe3ynbTaTMBHICTE KOMaHAHOT POOOTH 3JICKHUTh BiJ TMEBHUX CHEHU(BIYHUX
0COONMBOCTEN MISIBHOCTI [2]: KOHCOMIAOBaHA CHIIBHICTh, IO MIJCUIIOE 3YyCHILISA
1 cnpuse 00’€IHAHHIO B €IWHE IJIE MparHeHb, 3HaHb, BMiHb; HAIIJICHICTh HA
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BUPIIICHHS CHUIBHOT 3ajadi, 10 € 3HAYyIIMMHU 1 IIHHUMH JJI1 KO)KHOTO yYacCHUKA,
CHUHEPreTUYHUI e(PeKT BiJ KOMaHIHOI poOOTH, IO TPUBAE NEBHY KUIBKICTh Yacy.

Jlnst  mIATpUMKHA ~ BIMYYTTS CHUIBHOCTI, JUIsl  KOOPAWHAIIT  IsITBHOCTI
NOTPIOHO YITKO HAJAroAWTH KOMYyHikKalii. fIk 3a3HauaroTh (axiBii, 1eil eran OyB
BXKE JO0CTaTHhO BiampamboBanuii mix uac ma"gemii COVID-19. 3  mnouatky
MOBHOMACIITA0HOTO BTOPTHEHHS! KOMYHIKAIIIiHI MEPEXk1 MOYaiid BUKOPUCTOBYBATHCS
HE TUIbKU g poOOUYMX MHUTaHb, a ¥ 7S MOMEpeIKEeHHS PO HeOe3MeKy, MPOXaHHS
Ipo JOMOMOTY, HaJaHHA eMOIIiHOI mAaTpuMku. [Ipu mpaBUibHIN opraHizamii
BCE II€ MIATPUMYE KOMAHIHUN IyX 1 copusie 3a0€3MEeYeHHI0 BIIUYTTS TypOOTH
1 3TypPTOBAHOCTI.

KoMaHau CTBOPIOIOTHCS ISl BUPIIICHHS KOHKPETHOI 3aj1adi. Ajie B CHUTYyaIlii,
KOJIM TIPaIlIBHUKH 3aMICTh TOTO, 1100 iX BUpIIIYBaTH 3MYIIEHI 3’ sICOBYBaTH HaralbHi
MUTAaHHSI CTOCOBHO O€3MeKu, 0COOUCTI MpoOIeMH, KEPIBHUKY MOTPIOHO JAOKIACTH HE
abu sIKuX 3yCWib, IIOA0 O0’€THAHHS yYaCHUKIB HaBKOJO chiabHOi metu. Ilig wac
BIHM OKpIM 3arajbHO BHM3HAYEHHX I[IEM MEBHOTO CEHCYy ICHYBaHHS KOMaHJI
JIOAAI0Th yYacThb y CHUIBHUX BOJIOHTEPCHKUX MPOEKTaX, aKLisX MpOo HaJaHHSI
JOTIOMOTH TOIIIO.

CuHepreTHUHUN €(PEeKT MOKIIMBUI MPH PO3KPUTTI BCIX 3110HOCTEHN y4aCHHKIB.
SKo0 03BONSIIOTH YMOBHM, KEPIBHUK MOKE€ BBECTH THYYKHH Trpadik poOoTH,
NEepPepo3NOAUINTA  AOPYYEHHsS, 3 METOI0 HaJaHHA MOXJIHMBOCTI MpaIfOBaTH
JUCTAHIIIHHO THM, XTO IILOTO MOTpeOy€e 1 MPOJOBKYBATH 3POCTATH K OCOOUCTICTH
1 sk npodecioHan. BaxiauBoro MomeHTy HaOyBa€ THUTaHHS KOMAaHJIHHMX PpOJIEH.
Ilin yac BIMHM Mmia BIUIMBOM OaraThoX (hakTOPIB MepeBaru KOXKHOI KOMaHJHOI POJIi
MOXYTh HIBEJIIOBaTHCS, HATOMICTh JIOMIHYBaTH MOYMHAIOTH JOMYCTUMI1 HEIOJIKH.
Tomy nnst mpomoBkeHHS €(QEKTHBHOI POOOTH, YHEMOMIHMBIEHHS MPOTHCTOSHHS
cepell YYaCHUKIB KOMaHIU IMOTPIOHO aKTyasi3yBaTH POJII KOXKHOTO 3 ypaxXyBaHHSIM
1HUBITyaJIbHOT CUTYAITIi.

OTxe, opranizailis i MATPUMKA pO6OTI/I KOMaHAM € CKJIAJIHUM 3aBIaHHSIM.
B ymoBax BO€HHOrO cTaHy MEHelKepY- aiaepy HOTp16HO JOKJIACTH TEBHUX 3yCHUITh
AK a7 30epeXeHHs KOMaHIW, Tak 1 Juia aktuBizamii ii poboru. lle 3aBmanHs
YCKIaHIOETHCS HEOE3MeKoI0 1 Henepen6aquaH10TIo MIOTOYHOI'O CTaHy, BEJIMKUMU
pU3MKaMH 1 HEBU3HAYEHICTIO, a TaKOXX BIACYTHICTIO 3arajbHUX YHI(IKOBaHUX
PEKOMEH ALl JIJIs1 BUPIIICHHS €T IPOOJIEMH.

Jliteparypa:

1. Biitna Ta Oi3Hec: sK yKpaiHCbKUN Manuii Oi3HEC aJanTyeThCs 10 BIHH.
Hocmimkenuss Bim UA Business Global. [lis. biznec: Be6-caiit. URL: https://
business.diia.gov.ua/cases/iniciativi/ua-business-global-research  (mara 3BepHEHHS
25.03.2023).

2. TopOynora B. B. Ilcuxomoris koMaHnoTBopeHHs: [[iHHICHO-POJBLOBHM IMiAX1]
10 (opMyBaHHS Ta PO3BUTKY KoMmaHj : MoHorpadis. Xuromup : Bua-o XKV im.
I. ®panka, 2014. 380 c.
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Cekuifa 3. TexHiYHi HayKu
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KaHOUOam neoazociunux HayK, dcUcmenm,
YepHiseybkuil HAYiOHAIbHUU YHIBEpCUMem
imeni FOpis @edvkosuua, m. Yepnisyi

THHOBAIIVHI TEJATOTTYHI TEXHOJIOT'TI
B CYYACHIU ITPO®ECIUHIU ITIATOTOBII

IaTepreT-ampeca myomikailii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1053/

[onoBHMIA  CTpaTeriuHMl  HAMPSMOK PO3BUTKY CHUCTeMH IpodeciiiHol
OCBITM —IHTETpallisi y CBITOBHH OCBITHIM MPOCTIp, BHUPIIMIEHHS MPOOIEeMH
OCOOMCTICHO- OpIEHTOBAHOTO HaBYaHHA, TOOTO TaKOTO HABUYaHHA, Yy SKOMY
ocobucTicTh 3700yBaya Oyna O y ILIEHTpl yBard BHUKIIajada, B SIKO1 IMi3HaBajbHA
TISTBHICTG Y4HS, a HE BUKJIanaHHs, Oyna Ou mpomimHOoto. [lpuBenena moOymoBa
npodeciifiHOl OCBITH IMOKa3ye T'yMaHICTUYHHUN HampsSMOK Yy MCUXOINOTIi, (imocodii
1 memarorimi. BI/IpiIHeHHﬂ [IUX 3aBIaHb BIIKPUBAE BEJMKI MOXJIHBOCTI Y MOy KY
HOBUX 3aco0iB, (opM 1 MeToNIB HaBYaHHS. Y OCBITI MOCTIHHO 3'SBISIOTHCS HOBI
MIIXOMW 1 TOMISAAW JO OpraHizamii TpoIeciB HaBYaHHS 1 BHXOBaHHSI. BuHUKae
mpoOiieMa TOTOBHOCTI BHUKJIAJada JI0 BUKOPHUCTAHHS HOBOBBEJCHb Y HABYAIBHOMY
MPOIIECi, BIPOBAKEHHS IHHOBAI[IMHAX OCBITHIX TEXHOJIOT1H.

Jlns cydacHOTO CYyCHiJIbCTBAa BIIPOBAPKCHHS 1HHOBAIIMHMX TEXHOJOTIM B
OCBITy Ma€ HE CTUIbKM TEOPETUYHE, CKUIbKU MparMaruyHe 3HAY€HHS, OCKUIBKH B
yMOBax riio0aizaiii BOHO CTOCY€ETbCSI HOTro 1ICTOPUYHOTO PO3BUTKY Ta MEPCIEKTHB,
AK1 TIOB’513aH1 3 TaK 3BAHUMU «BUCOKUMU TEXHOJIOTISIMIY.

Ha naHuit MOMEHT y NPaKTUKY yBIMIILIN HACTYITHI BUAM TEXHOJIOT1M:

- 1rpoBI1 TEXHOJOTI], sIKi (HOPMYIOTh HABUYKH PO3B'sI3yBaTH TBOPY1 3aBIaHHS HA
OCHOBI1 BHOOpY allbTEpHATUBHHUX BapiaHTiB;

- TPOEKTHI TEXHOJOTI, TOOTO Ti, IO 3a0€3MeUyIOTh 1HTErpalilo 3HaHb 1 BMiHb
13 pI3HUX BHIIB MISUTBHOCTI,

- iH(OopMaIIHHO-KOMYHIKaIllifHI TEXHOJIOTi;

JlocuTh BaxJMBUM € TOW (hakT, MO OBOJOAIHHS HOBHMH TEXHOJIOTISIMH
HAaBYaHHS ¥ BUXOBAHHS BUMAara€ HacamIiepel BHYTPINIHbOI TOTOBHOCTI BHKJajada
710 TIEPETBOPIOBAHHS CaMOro ceoe.
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J10 OCHOBHUX ITOHATH 1HHOBALIMHUX TEXHOJOT1HM BIIHOCATH [1, ¢. 7]:

- KOHTPOJb 1 OLIIHKA HABYAJIbHUX JOCATHEHb YUHIB (4epe3 KOHTPOJIbHI poOOTH,
TECTH, 3aBIaHHsI, poOO0Ui 30IIUTH, TOIIIO);

- IHOWBiAyaJdbHA pOOOTA;

- HECTaHAAapTHI YPOKH;

- (bakynpTaTUBU 32 BUOOPOM YUHIB (MTOTIUOIIOIOTH 3HAHHS );

- TpoOJeMHE 1 MOyJIbHE HAaBUAHHS;

- HAyKOBWI €KCIIEPHMEHT P BUBUYECHHI HOBOTO MaTrepiaiy;

- 3aCTOCYBaHHS JOCSITHEHb TEXHIKH;

- 3alpoIIeHHS BUCHUX, AiS9iB KYJIBTYPH, MACTEITBA HA YPOKU;

- kaOiHeTHe, TPYIOBE 1 0IaTKOBE HaBUAHHS;

- HOBI miaxoau 10 (opMyBaHHS HaBYAIBHUX TUIAHIB.

[o10BHUMU  OCOOJIMBOCTIMHU 1HHOBAIIWHOI IE€IAroriyHoi JISIbHOCTI €
ocobucticauii  (a00 OCOOHMCTICHO-30pI€EHTOBAHMN) MIAXiA (CHOPSIMOBAaHUN HA
PO3BUTOK OCOOMCTOCT1), TBOPUUH, TOCIIIHO-EKCIIEPUMEHTAIBHAN XapakTep, CTiika
BMOTHMBOBAHICTh Ha MOIIYK HOBOTO B OpraHi3alii OCBITHBOTO mporecy [2].

BBaxxaemo, 1110 epeKTUBHICTh AISUIBHOCTI BUKJIafa4a 0e3M0CepeHbO 3alEKUTh
BiJI TOTOBHOCTI JI0 1HHOBAIIIMHOI MISUTBHOCTI, TOOTO cy4acHOTo (opMaTy MUCIICHHSI,
aHaizy 1 BUOOpPY TEXHOJIOTIM HABYAaHHS, X KPEaTMBHOTO B TPOBAKEHHS, SKICHOI
pedrekcii pe3yabTaTiB HaBYaHHS.

BropoBajpkeHHsT 1HHOBAIlIMHUX TEXHOJOTIH Yy OCBITHIM TIpollec 3aKiiajiiB
npodeciiiHoi OCBITM  CIHPHUSAIOTh €(PEKTUBHINIOMY OINAHYBaHHIO HABYaJIbHOTO
MaTepianay, Horo pO3yMiHHIO 1 TMPaKTUYHIM camopeali3allii; CTBOPHOE YMOBU JIs
HETIEPEPBHOTO PO3BUTKY Ta CAMOPO3BUTKY MPOTATOM >KHUTTSI.

Jliteparypa:
1. Xumunenp B. B. [HHOBariitHa ocBiTHS aisibHICTh / B. B. XuMmunens. — Yxropon:
[ndpopmamniitno-sugasanunii nentp 31O, 2007. — 364 c.
2. Muxaitniuenko M. B., Pynuk 1. M. OcBiTHI TeXHOJIOT1i: HaBYaJIbHUN MOCIOHHUK.
Kwuis : HIT «kKOMITPUHT», 2016. 583 c.

Kopo6an Bikmop Xapumonoeuu, ooyenm, Hayionanonuii ynieepcumem
«QOoecvka Mopcvka Axademisny, m.Odeca

®I3UYHI MPOLIECU Y CYIHOBI BOJOONPICHIOBAJILHII
YCTAHOBIII

InrepHer-anpeca myOuikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1071/

Jis  oTpUMaHHS JUCTHIATY B  BOJOOMNPICHIOBAJbHIM  YCTAHOBII Mae
BiI0yBaTHUCh TPOIEC KUITIHHS BOAM, TPH SKOMY BCEpeAWHI BOAM ab0 Ha CTIHII
BOJIOOIPICHIOBAJIbHOI YCTAHOBKH YTBOPIOIOTHCSI OynbOamiky, siki 30UTBIIYIOYHCH
o0csroM, MiAHIMAIOTLCA Ha il MOBEPXHIO. YTBOPEHHS OyNnbOaIIoK Ta iX 1CHyBaHHS,
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1 30UIbIIEHHST B 00Cs31 BIAOYBaTUMETHCSA JIMINE TOMAl, KOJU Iapa MPU3BOAUTH
TUCK, PIBHUHA TOMY, II0 Ma€ MiCIl€ Yy HaBKOJMIIHIA Bomai. SIkOM I1i€1 yMOBH He
JOTPUMYBAJIOCs, TO BOjAa CTHCHyna O OynpOamiky mapu. bynpOamika icHye mpu
TeMIeparypi, Ipu Kl HaOLIbIIA MPYXKHICTh MApU AOPIBHIOE 30BHIIIHHOMY THCKY,
10 BUPOOJISIETHCSI HA BOMY MAPOI0 HAJ il MOBEPXHEIO, 1 HA3UBAETHCA TOUYKOIO KUTIIHHS
BOJIU. SIKIIIO y BOJOONPICHIOBAIBHIM YCTAaHOBIII 3HAXOAUTHCS COJIOHA MOPChKa BOA,
TO ii TOYKa KUMIHHS OyJae BHUIE TOYKM KUMIHHS yucToi Boau. [Ipm mapoyTtBOpeHHi
BOJIa BTpaya€e MOJEKYJIU 3 HAUOUIBIIMMHU MIBUAKOCTSIMH 1 SKIIO TEIUIOTA 330BHI HE
JOCTaBISIETbCS, BoJa Oy/l€ OXOJIOMKYBATHCS, a MOJIEKYJIM Mapu HE MaTUMYThb Ty
BEJIMKY KIHETUYHY CHEPrilo, sIKy BOHM Mayld y Boji. IIpu koHmeHcarii mapu, IIo
yTBOPHWJIACS y BOOOIPICHIOBAIBHIN YCTAHOBII, Oy/1€ BUIIIATUCS CTIJIBKH K TEIJIOTH,
CKUIbKM BUTPAYA€ThCS MPHU 3BOPOTHOMY mepexoai. Cuimu TsKIHHS MK MOJIEKYJIaMH
BIUIMBAIOTh Ha (OopMy IMOBEPXHI BOAM Y BOAOOIPICHIOBANIbHIN ycTaHOBII (puc.l) i
MOMITHI JIMIIIE 33 QYK€ MaluX BIACTaHSIX [ MDK HUMHU, MeHIIIMH, HIXK [ = 0,001 mMm.
VYci Monekynu BoAM, K1 NIIOTh HAa MOJEKyny Py, nexarb ycepeauHi Majioi Ky,
ornucaHoi HaBkono Py. Skmo monekyna P, mepeOyBae ycepeanHi Macd BOAU Y
BOJIOOTIPICHIOBAJIbHIN yCTaHOBI, TO cdepa Aii IiikoM mepeOyBae ycepeauHi
Macu BOAM 1 BCl TSOKIHHS, IO JIIOTh MOJIEKYNYy BOAMU P, B3a€EMHO 3HMILYIOTHCS.
Sxmo Monekyna Py 3HaXOAUThCS B TOBEPXHEBOMY Iapl BOAM, BigjajeHa BiJ
nmoBepxHi SS Ha BiACTaHb, MEHINA 3a panaiycy R cdepu mii, To yactuna chepu a, b, ¢
Terep MOPOXKHS 1 JISKUTh 1M03a MoBepxHet SS, 1 Ha Mosiekyiny Py Jiie pe3yibTyroda
cuia F, cnpsiMoBaHa 1o HOpMali 10 TOBEpXH1 B 01K BOJAU B YCTaHOBIII.

Puc.1 Jlis cun Ha eBHY MoJeKyi1y Py, 110 3HaXOJUThCS B TOBEPXHEBOMY IIapi
1 BCEepeauHi mapy BOIU Y BOJOOIPICHIOBAIbHIM yCTaHOBIII: S — MOBEPXHS BOAU
y BOAOOMPICHIOBAJIbHIN yCTaHOBIII; S'S’ — BHYTPILIHS MeXa
MOBEPXHEBOTO IIapy 3aBTOBIIKH d.

Ile cnpaBeqIMBO 10 BCIX MOJIEKYJ y IIapi BOAU, IO Mae TOBUIMHY d (y
MOBEPXHEBOMY IIapi) 1 3HAXOAUThcsl MDK moBepxHsamMu SS 1 §'S’. Monekynu
BOJAM BCEpPENMHI 1i Macu HE 3HAXOUAThCA T1J THCKOM PE3YJbTYIOYOi CHJIH,
a MOJIEKYJIM TOBEPXHEBOTO IIapy NPUTATYIOTHCS BCEPEIUHY BOJIU Y HAMPIMKY,
NEPIEeHIUKYIIPHOMY TOBEPXHI BOAH Y BOJOONPICHIOBANIbHINA YCTAHOBIII.

Cunu TSOKIHHS MIDK MOJICKYJIaMHU BOJIA BIUIUBAIOTH 1 HA (hOpMYy ii MOBEPXHEBOTO
mrapy. Ha Monekyny Boau, 10 3HaXOAMTHCS CHOYATKY HA ii TOBEPXHI, 1 PyXaeTbCs
no JiHii L BcepeauHy BOAM, BECh 4ac mnepeOyBaHHs 1 B MPUKOPAOHHOMY miapi S’S’
Jl€ cuia, COpSIMOBaHAa BCEPEAHMHY, 1 BUKOHYE TIO3UTUBHY poOOTYy, aje mpH ii
MOJAJbIIOMY pyCl BCl TSOKIHHS, IO JIIOTh Ha MOJEKYTYy, B3a€EMHO 3HUIIYIOTHCS 1
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poboTa OinbIie HE BIOyBaeThCcs. TOMY, KOJIM MOJIEKYJla ONMUHUTHCS M1 TOBEPXHEIO
S’, BOHa 3aBKIU MaTHUME OJHY il Ty camy €HEprii0 IMOJIOKEHHS CTOCOBHO IHILIUX
moniekya. OnHaKk y TPUKOPJOHHOMY IIapi BOHA Ma€ BEJIMKY MOTEHIINHHY €HEepriio,
IpPUYOMY MOJIEKyJla MaTUME HaWOUIbIIy MOTEHIIMHY €HEprilo, KOJIM BOHA JIEKHTD
Ha MOBEPXHI, SKIIO HAa MOBEPXHI S 3HAXOAUTHCS O6araTro MOJEKya BOIU, TOOTO, YHM
Olplla TOBEpXHEBa Maca BOAW Y BOJIOOIpICHIOBaJbHIN yctanoBui. [lpu meBHik
TEeMIIepaTypl BiTbHA €HEPris, M0 3HAXOAUTHCS Y BOMOOMPICHIOBAILHIA yCTaHOBII
BOJIM, TUM OUIbIIIE, YUM OLIbIIA i MOBEPXHS, 1 3pOCTAE 31 301IBIIIEHHSM MOBEPXHI.

Jliteparypa:
1. Cypin C. M. Texnomorii 00poOKH BOAM B CYJHOBHX €HEPIreTMUYHUX YCTaHOBKAX:
HaBuanbHUil nocionuk / C. M.Cypin, B. M. Kanyrin u ap. — Oneca: OHMA, 2013. —
123 c.

Kopéan /Imumpo Bikmopoeuu, kanouoam mexHivHux HayK,
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«Ooecvka Mopcvka Axademisniy, m.Odeca

MJISIXW BTIOCKOHAJIEHHA CYJHOBHUX
PAITOJIOKAINIMHUX CTAHIIN

IarepHer-anpeca myOnikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1065/

CynnoBa pamionokariina cranmis (PJIC), giroun B arMocdepHOMy
CEpENOBHUIIl, PO3B'SI3y€ HU3KY 3aBlaHb, MOB'I3aHUX 13 TMIABUIIECHHSAM O€3MEKH
CYIHOBOJIHHSI, TAKUX K 3a0€3MeueHHs1 OUIbIIOT 30HU OISy, OAEP KaHHS MMOBHIIION
iHbpopMalii Tpo HaBiramiiHUi 00'€KT CHOCTEPEKEHHS, NEPEIIKOAOCTINKICTD,
HAJIAHICTD BUSBJICHHS 00'€KTIB 1 30UIBIICHHS KITLKOCTI PaaioioKarliitHoi iHhopmarrii
npo HapiramiiHuil 00'ekT. 3pocTaHHs (QyHKLIOHATBHOI cuctemMu cyaHoBoi PJIC
MOB'SI3y€TbCA 3 HASBHICTIO B ii Mop¢osoriyHiii cuctemi OararoyHKLIOHATBHUX 1
CHelliaNi30BaHUX €JIEMEHTIB 1 mpucTpoiB. [Iporec ynockonanaeHus i GyHKIIOHATBHOT
CTPYKTypH mependadae 3M1Hy (GyHKLIH OKpEMHX €JIEMEHTIB CHCTEMH 1 THM CaMUM
KOHIIETIIIisI HEPO3PUBHOTO 3B'SI3KY 1 €IHOCTI NMPHUHIMUIIB CUCTEMHOCTI Ta PO3BUTKY
cTae 1HeHTpaibHo0. Mopdonoriydi Ta GyHKIIOHATBHI CTPYKTYPH paliofoKamiiHOT
CHCTEMH PO3INIANAIOTHCS K pe3yabraT po3BUTKY cynHoBuX PJIC, i TiAbKM 3 mo3uLii
JTOCHIHDKEHHS iIXHbOTO PO3BUTKY MOXKHA OJIepKaTH HETpaBiaJIbHI Ta SIKICHI BUCHOBKH
po e(eKTUBHICTh iXHBOT B3a€MOJ11. 3pOCTaHHs CKIaTHOCTI MOP(HOIOTIYHOT CUCTEMHU
CTBOPIOE MIATPYHTS AJIsi BUIEPEIKAIBHOTO PO3BUTKY (PYHKIIOHATBHOI CHUCTEMH,
MPUYMHOIO SKOTO € 3POCTAHHS KUTBKOCTI MOXJIMBUX KOMOIHAIIli, BIaCTUBOCTEH
1 IKOCTEN eJIEeMEHTIB Mop(bonorqum cucteMu. PO3BUTOK CyqHOBOI pajiofoKaIiitHO1
CUCTEMHM, KpIM YCKJIQAHEHHS 1 3MIHM MOPQOJIOTIYHOI CUCTEMH, MOXxe OyTu
3MIACHEHUI BJIACHUM PO3BUTKOM (PYHKIIIOHAJIBHOI CHCTEMH 4Yepe3 BpaxyBaHHS
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HAKOITMYEHOTO Te3aypycy Mpo arMocdepHe cepeoBullle, 10 BiAMOBIAaE 1HPOpMAIIii,
sKa 3a0e3meuye caMoB1I0OpaKeHHS CUCTEMHU.

VY cymHOBHX palofoKaIiiHUX cHUcTeMax OOMiH 1H(OPMALIEI0 MK YaCTHHAMU
BiIOYBA€ThCSI HA CEMAaHTHUYHOMY DIBHI, 1 iXHI MOHATTS IMAQHEHTHO MOB'SI3YIOTHCA 13
CEMIOTHKOIO — HAyKOIO TPO 3arajibHi BIACTUBOCTI 3HAKOBUX CUCTEM 1 MPaBUJI IXHHOTO
¢dbyukiionyBanHs. Posminamu Akoi € ceMaHTHKa, CHUHTAKTHKa 1 mparmatuka [1].
Y cemioTuili pO3pI3HSAIOTH BIJHOIICHHS 3HAKiB OAWH JO0 OMHOTO (CHHTAKTHKA),
BIJIHOIIICHHSI 3HAKIB JI0 TOTO, 110 HUMH IO3HAYAETHCS (CEMaHTHKA) Ta BIHOIICHHS
00'ekTa, MO0 BUKOPUCTOBYE 3HAKH IO 3HAKOBUX CHCTEM, II0 BHUKOPHCTOBYIOTHCS
(mparmaruka).

OcHoBHe 3aBaaHHs cyaHoBoi PJIC BiAmoBijgae BIOCKOHAJICHHIO (GYHKIIIH
OTPUMAaHHS PATIOJIOKAIINHUX JAHUX MPO HABITALIMHUN 00'€KT MO TPAEKTOPIi pyXy
CylHa 3a pi3HHX yMOB arMmocdepHoro cepemoBuiia. Kpim TpamuiiiiHuX 3aBHaHb
BUSBJICHHS Ta OTPUMAaHHS KUIBKICHOI 1H(OpMalii Mpo pyX HaBIraliiHUX 00'€KTIB,
cynnoBa PJIC wmae 3miiicHIOBaTH iX CEJEKI[I0 Y CKJIaJHUX yMOBax arMoc(epHOro
cepenoBuiia. MokHa BIJ3HAYUTH JBa HUIAXM BIOCKOHAJIEHHSA (YHKIIIOHAJIBHUX
moxxiuBocter cyqHoBux PJIC — y nHampsimi mominiieHHs MOP(OJIOTIYHOI CHUCTEMH
Ta y HamnpsMKy JOBeACHHS (DYHKI[IOHAJbHUX XapaKTEPUCTUK O SKICHIIIOTO PIBHS.
Hnsa cyanoBux PJIC moxe OyTu BHU3HAYEHO HOMEHKIATYPY IOKa3HUKIB SKOCTI,
10 BU3Ha4Ya€ BUOIp PIBHIB SIKOCTI, 10 BHUKOPHUCTOBYIOTHCS MPHU IX OMHUCYBaHHI.
OCHOBHI TPyNH TOKa3HUKIB SKOCTI 32 BIACTUBOCTSIIMH, 1110 XapaKTEPU3YIOThCS HUMH,
MOXYTh OyTH TIpEACTaBICHI y BHIISAII: TIOKa3HUK MPHU3HAYEHHS, IO XapaKTepHU3ye
ocHOBHI ¢yHKIIIi cynHoBoi PJIC, ny1s1 BUKOHAHHS SIKUX BiH 1 MPU3HAYEHUH; TIOKAa3HUKHU
HAJIAHOCTI, IO XapaKTepU3yKTh BJIACTHUBOCTI O€3BIIMOBHOCTI, JIOBFOBIYHOCTI Ta
PEMOHTONPHUAATHOCTI; €KOJIOTIYHI TOKa3HWKH, [0 XapaKTepH3ylOTh piBCHb
IIKIJIMBUX BIUIMBIB Ha JIOBKLUIS, 110 BUHUKAIOTh MpH (PYHKI[IOHYBaHHI CyJHOBOT
PJIC; moka3nukm Oe3meku, IO XapakTepu3yrTh ocoOmmuBocTi cyaHoBoi PJIC,
o 3a6e3meuyioTh 0e3MmeKy 00CIyroByr0dOoro mepcoHany abo ocibd, ki MOTParuIIiOTh
y 30Hy naii cymHoBoi PJIC 3a KoHTponbOBaHUX a00 HEKOHTPOJIHLOBAHUX CHTYAIlil.
[Ipu pamionokamifHOMy CHOCTEpPEKEHHI HaBIraliiHUX OO0'€KTIB Ha NUIAXY CyAHA
OpUMHATUN JTyHa-curHainl cyaHoBoio PJIC mae OyTH TOBHICTIO BiJHOBICHUN IS
OyIb-SIKHX YMOB aTMOC(EpHOTO CepeIoBHIIIA.

Jliteparypa:
1. Tlomsipu3ammss CUTHaJOB B CIOXKHBIX TPAHCIOPTHBIX PaJAMOAICKTPOHHBIX
KOMIUIeKcax; mox pen. Buime mpesumentoB Akagemuu Tpancnopta A. M. Kozmosa
u B. A. CapsrueBa. — CII6.: «Xponorpad», 1994. — 460 c.
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JOOYMIIEHHA PIIVHU EJIEKTPOMAT'HITHUM
I'PYITYBAHHAM JOMIIIOK

IarepHer-anpeca myOunikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1059/

AKTYaJIbHICTh JO0YHUCTKH PIiIMHM 3yMOBJICHAa HEOOXIJIHICTIO MOCTIHHOIO
3a0€3IeYeHHs YUCTOI0 BOJIOIO MOOYTOBUX 1 BUPOOHWYUX TOTpeO [1].

MeTtor0 po0OTH € JOOYMINECHHS PIAMHU YOPABIIHHIM TPAEKTOPIEID PYXY
JOMIIIOK ISl iX TOAAibIIOro BUBEIEHHS 13 MOTOKY 1 MOBTOPHOTO BUKOPUCTAHHS
PIIMHU Y TEXHOJOTTYHOMY TIPOIIECi 1 MOOYTI.

3apgannsa. CrBopeHHss po0OoYOi Kamepu TPYMyBaHHS JOMIIIOK MpPHU
JIOOYUIIIEHH] PITMHU €JIEKTPOMArHITHUM BIIMBOM Ha iX TPAEKTOPIIO PYyXYy.

B KuiBcbkomy momitexHiuHOMy 1HCTUTYTI iM. Irops Cikopcbkoro Ha
kadeapi apTomaTH3aIlii eJIEKTPOTEXHIYHUX Ta MEXaTPOHHUX KOMIUIekciB HapuaabHO-
HAyKOBOTO [HCTUTYTY eHepro30epekeHHs Ta eHEPrOMEHEIKMEHTY CTBOPEHO CUCTEMY
JOOYMILIEHHS P1IMHU JIJIsl IOBTOPHOTO BUKOPHUCTAHHS ii Y TEXHOJIOTTYHHUX MPOIEcax
(mamanmi cuctema). OCHOBHUM €JIEMEHTOM CHCTEMHM € poOoda Kamepa TpyITyBaHHS
(PKT") momimok. Jlomitku, 110 3a0pyIHIOIOTh PiAMHY, 00EpPTaI0ThCsl HABKOJIO iX OCI B
PKI, pucynok 1. V wuwkHiii vactuni PKI' cTBOpeHO OTBip, mpu3HaYeHUN s
BUJIAJIEHHS JOMIILIOK 3 OCHOBHOTO MOTOKY PiIMHU. [{0OUMINEHHS PIIUHU MPOXOAUTH
3aBASKM 3aKpydyBaHHI 1 TpyIyBaHHI JOMIIIOK B Tapabojioin oOepTaHHS HAaBKOJIO
oci PKT.
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Pucynok 1. Po6oua kamepa rpynyBaHHs JOMIIIOK PiAUHU: 1 — By30J1 BBOJY P1JIMHU;
2 — coneHoinu, 3 — napabosoin rpynyBaHHs qomimnok; 4 — nauie PKI
3 IIEHTPAILHUM OTBOPOM BUAQICHHSI IOMIIIIOK 3 PiIMHH.

Ha 3oBHimHi0 moBepxHio PKI' HamoTaHo 3 KOTYWIKM 3 MIJHOTO JPOTY.
ITepma, BepxHs korymka giamerpoMm 100 MM Hamorana apotom IIEB-1 mepepizom
1,5 mm? 3 kinbkicTio BUTKIB — 150. JIpyra korymka giamerpoM 95 MM HamOTaHa
nporom IIEB-1 mepepizom 1 Mm? 3 kinbkicTio BuTKiB — 300. Tpers KoTymika
miametpom 90 Mm Hamorana aporom IIEB-1 mepepizom 0,35 mMm? 3 KiJlbKiCTIO
BuTKiB — 600. Bucora po6ouoi yactuau PKI' — 305 mm. O6’em 3abpyaHeHOT piauHU
B PKI' nopiBuioe 2.4 am®. Po3MmilleHHs KOTYHIOK Ha 30BHimHIA moBepxmi PKT
3a0e3neunsio BIuMB cuiu JIopeHia Ha 3apsKeH1 YaCTUHKH, 110 3MYIIYE iX pyXaTHCh
no pamiycy Jlapmopa [2]. Pamiyc opOiTambHOTO PyXy TOMIIIOK 3MEHIITYETHCS TIPH
3pOCTaHHI IHAYKTUBHOCTI KOTYHIOK /10 0,12 ' 1 € miniMansHuM 10 MM 01151 OTBOpY
y nHU 1t Buganensas goMimok. Ha Bxomi y PKIT — Gineimmit giamerp mapabonoina
oOepranns 95 mMm. Y HwkHii yactuni PKI, Ha Buxozi cuctemu nependauyeHo BCTaBKY
3 oTBOpoM (15-20) MM. BUasieHHs JOMIIIOK (puc. 2). Y IeHTpaJIbHUN OTBIp BCTABKU
BUJIAJIAIOTHCS JOMIIIKK 3a0pyaHeHHs. Y mepedepiiiHi OTBOpHU A0 0aKy HAIXOAUTh
OUHIIEHA PIJIUHA.

Pucynox 2 — BeraBka y kinnesiit yactuni PKI™ st Buganenns
3rpyMOBAHUX JOMIIIOK 3 MOTOKY P1IUHH.
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CTBOpEeHO CHUCTEMY JOOYMILEHHA PIAMHM 32 PaxXyHOK YMPaBIIHHIM
TPAEKTOPIEI0 PYXy MOMIMIOK iX BIOKpEeMJICHHS 1 BUBEACHHS 13 MOTOKY. [IpakTuyaHO
J0OBEJIEHA MOXJIMBICTH PO3IUICHHS JOMINIOK PIAMHUA 32 paxyHOK 3pPOCTAHHS
IHAYKTUBHOCTI B poOouiii kamepi rpymyBaHHs (PKI) 3aBmsku posmimieHHio Ha ii
30BHILIHIHN MOBEPXHI KOTYIIOK 1HAYKTUBHOCTI.

BucnoBku. 1. JloounieHHsS pilMHUA MPOBEACHO E€JIEKTPOMATHITHUM BILTUBOM
Ha TPAEKTOPIIO PYXy MOMIIIOK, 3a piBHAHHAM VYiicca /JliHi, MO copusiio ix
IpynyBaHHIO y T1apabosioif iX o0epTaHHs HaBKOJIO OCl poOOYOi KaMepH IpyIyBaHHS
(PKT’) 1 momanpiioMy ixX BUJAJIEHHIO 3 KAMEPH.

2. CrBopena jabopaTopHa CHUCT€Ma JIOOYMCTKM  PIAMHM  JO3BOJIAJIA
OararopasoBe i1 BUKOPUCTAHHS B TEXHOJIOTIYHOMY Tiporieci. Bucora poOouoi yactuHm
PKT — 305 mm. O6’em 3a6pynsenoi pinuau B PKT™ nopisaroe 2,4 am®.

3. Ha Bxomi y PKI' nomimku BiATBOprOBaiMd OUIBIIMK JiamMeTp mapabdosoina
obepranns 95 mm. Y wwxkHid vactuni PKI, Ha Buxomi cuctemu, mependadeHo
BCTaBKY 3 0TBOpOM (15-20) MM. BuaneHHs TOMIIIOK.

4. Pamiyc opOiTanbHOTO pPyXy JOMIIIOK 3MEHIIYEThCS TPU 3POCTAHHI
1HAYKTUBHOCTI KOTYmoK 110 0,12 ' 1 € miniMansauM 10 MM G111 OTBOpPY y JHMIII
JUTSI BUTQJICHHS IOMIIIIOK.

IlepeJtik q:Kepes MOCUIAHHS:
1. Boonuti kooexc Yxpainu (2022) Ogiyiinuii eebnopman napiramenmy Yxpainu.
Available at: https://zakon.rada.gov.ua/laws/show/213/95-%D0%B2%D1%80#Text
(Accessed: March 14, 2023).
2. Garry McCracken and Peter Stott (2012) Magnetic confinement, Fusion
(Second Edition). Academic Press. Available at: https://www.sciencedirect.com/
science/article/p1i/B9780123846563000052.

Jo3zo06a Temana Muxaiiniena, 0oxmop mexHiyHUX HayK, npoghecop,

JIvsi6CcoKUL MOP206eNbHO-eKOHOMIYHUN YHI8epcumem, M. JIbsis
ORCID: 0000-0003-4681-5849

CYYACHI JOCIIKEHHSA 3EPITAHHSA )KUPOBMICHHUX
XAPYOBUX ITPOAYKTIB

IaTepreT-anpeca myomikaiii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1058/

AHaJITUKU SKOCTI XapuOBUX MPOIYKTIB, HAYKOBI[l Ta TEXHOJIOTU MPUALIAIOTH
3HaYHYy yBary sIKOCTi, O€3MEYHOCTI Ta CKIIaxy XapuoBHX IPOAYKTIB, MO0 HamaTu
aBTeHTU(iIKOBaHI Xap4yoBl (PakTH B yCbOMY CBITI. Y Hall dYac CIOXKUBaul ayxXe
CTypOOBaHI CBOIMHU XapyOBMMH 3BHYKaMU 1 NOTPeOyIOTh SKICHOI Ta Oe3Me4HOi
ki [1].

Jlo ckiagy KMPOBMICHMX XapuOBUX MPOIYKTIB MPAKTUYHO 3aBXKIU BBOJSATH
AHTUOKCUJIAHTH, 110 CYTTE€BO MOAOBXKYIOTh TPHUBANICTh iX 30epiranHs. Ilepexuche
OKHCJICHHS JIMIIB € KpUTUYHUM (DAKTOPOM Y JIAHIF031 BUPOOHUIITBA KHUPOBMICHUX
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xapuoBux mpoaykTiB. I[[o6 MiHIMIZyBaTH L€ Mpollec, HAYKOBISIMH PO3POOJIECHO
KUTbKa JOCHIDKEHb 13 3aCTOCYBaHHSM CHHTETUYHUX AHTHOKCHIAHTIB, SKI ITUPOKO
BUKOPUCTOBYIOTHCSI MiJ Yac BHPOOHHWITBA Takoi Npoxaykuii. BuByaroTbes
MOXJIMBOCTI Ta MpOOJEeMU IIOIO0 BHKOPUCTAHHSA NPUPOAHUX AHTUOKCHIAHTIB
3aMiCTh CHHTETHYHHUX 3 TOUKH 30pY €(DeKTUBHOTO MOKPALICHHSI OKUCHOT CTa0LITbHOCTI
XapuoOBUX MPOIYKTIB 13 BMICTOM kupy [2].

Pocnuau € Garatum KepenoM MPHUPOIHUX AHTUOKCHAAHTIB, SKI MOXYTb
e(eKTUBHO 3aMiHIOBAaTH CHHTETUYHI AHTHOKCHUIAHTH. ToMy TpHBaIOTh HAyKOBi
JOCIIHKEHHS, OB’ s13aH1 3 MOIIYKOM Ta BCTAHOBJICHHSIM MPHUPOJHUX aHTUOKCHIAHTIB
Ta JHKEpell iX OTpUMaHHS.

BcTaHOBIEHO aHTHOKCUAAHTHI BIACTUBOCTI IMOHMpY Ta OTPUMAHUX 3 HBOTO
OUYHIIEHUX KOMIIOHEHTIB (6-T1HrepoJi, 3IHTepOH, PYTUH, KBEPLETHH 1 Kemmndepon) 3a
nonomororo Metony BEPX Ha 3paskax wm’sica srasatu. MiodiOpumnspHi OuIKw,
Buauieni (MPI) 3 m’sca srHsaTH, iHKyOyBanu 3 iMOMpOM Ta HOTO KOMIIOHEHTaMH
nig iagykoBaHuM (pertonom okucieHHs (1,0 mmons/n FeCl3, 0,1 mMomp/m Asc
1 20 mmone/n H202) mpotsitrom 1, 3, 5 1 7 rogun. [akyOaris 130514Ty M’SICHOTO
Ollka 3a BIJICYTHOCTI EKCTPakTy iMOHMpy abo MOro KOMIIOHEHTIB MpHU3BeNa 0
3HAYHOTO 3HWKEHHA CYJIb(QTiIPWIBHUX TPYI, 30UIbIIEHHS BMICTY KapOOH1Ty Olnka
Ta BianoBigHoro 30unbiieHHs BMicTy TBARS. Ilpote exctpakr imOupy Ta ioro
KOMITOHEHTH TPOJEMOHCTPYBaJIN aHTUOKCUAAHTHI BIACTUBOCTI, K1 MOXHA TMOSICHUTH
iXHIMU TIAPOKCHIBHUMHU TpylamH. 3arajoM, €KCTPaKT iMOHMpY MpOJEMOHCTPYBaB
HaWBUIIY aHTHOKCUIAHTHY 37IaTHICTh cepell yCix 00poOIeHUX 3pa3KiB, IO CBIAYUTH
npo Te, MmO I J00aBKa MOXKE BHUKOPUCTOBYBATHCS SIK TPUPOAHHUN aHTHOKCHIAHT
y M’SICHUX 1 JIIIIHO-O1IKOBUX MpoaykTax [3].

Momnone nucts pociuau Kalimeris indica (L.), sike 4YacTo Ha3uMBaIOTh
«MaJlaHTO», 3a3BUYAll CIIOKUBAIOTh SIK OBOY. Pe3ynpTaTv MOCIHIIKCHHS MOKa3aJH,
mo (IaBOHOIAM 1i€l POCIMHM € aKTUBHMM IHTPEOIEHTOM. EKCTpakT MamaHTo
MICTUTH TIICTh (DITABOHOIIB 3 aHTHOKCHIAHTHOIO fieto [4]. lonaBanHs (iaBOHOINIB
Mananto y koHmeHrparii 0,02 % miaTBepaAnIo aHTHOKCUIAHTHY IO 3a MEPEKUCHUM
OKHCJICHHSIM 3pa3KiB KyH)XYTHOI, COEBOi Ta COHSIIHUKOBOI oiiid. Ile mociimkeHHs
Ma€ Ha METI HaJaTh YHIKaJIbHY 1H(OpPMAII0 MPO KOMIUIEKCHE BUKOPUCTAHHS
¢1aBOHOI /1B, OTPUMAHUX 13 MAJIAHTO.

Jliteparypa:
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With Artificial Intelligence, 2023, pp. 1-47. https://doi.org/10.1016/B978-0-323-
95988-9.00003-5.

2. Thomas Amarachukwu Uzombah. The Implications of Replacing Synthetic
Antioxidants with Natural Ones in the Food Systems. Food Additives, 2021,
pp. 427-432. DOI: 10.5772/intechopen.103810.

73



3. Eman M. Abdo, Omayma E. Shaltout, Hanem M. M. Mansour. Natural
antioxidants from agro-wastes enhanced the oxidative stability of soybean oil
during deep-frying. LWT. Vol. 173 (1), 2023, pp. 253-261. https://doi.org/10.1016/
J.0wt.2022.114321.

4. Jie Liu, Yu-Ting Zhao, Wen-Chien Lu, Ping-Hsiu Huang, Tuzz-Ying Song,
Po-Hsien Li. Bioactive Compounds in Malanto (Kalimeris indica) Leaves and
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BUKOPUCTAHHSA IU®POBUX TEXHOJIOT'TA B MPOEKTHIMI
JAIAJIBHOCTI

IarepHer-anpeca myOunikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1049/

B ymoBax poO3BHTKY €KOHOMIKH, MIBHAKOI 3MIHM TEXHOJOTIH, HOBOI SIKOCTI
COIlilyMy Cy4yacHa OCBITa 0a3ye€Thbcsi HA  BHCOKOTEXHOJIOTIYHHMX  3aco0ax
HABYAHHS, XapaKTEpU3YEThCS 3HAYHOIO YHIBEPCAJBHICTIO, MOOUIBHICTIO Ta
dbyHnameHTanbHicTIO. TpaguiliiiHa posib IMefarora 3MIHIOETbCA. YUHUTENb 3aKiaay
3arajgbHOI CEpelHhOI OCBITH Ma€ BIPOBAKYBaTH Cy4dacHI TpPEHAM B OCBITI,
yMITH BHUKOPHUCTOBYBaTH Ta BHOMpAaTH akKTyajdbHI 1HGOpMAIIHHO-KOMYHIKaIIMHH1
TEXHOJIOT1i Ta MENArorivyHi JUisi HaBYaHHS YYHIB; MK yYaCHHMKAaMU HaBYAJIbHOTO
IpOIIECy OPraHi30BYBaTH CIIBPOOITHUIITBO Ta KOMYHIKallil0; MPOCKTYBaTH OCBITHE
€JICKTPOHHE CEPENIOBUINE Ta EJIEKTPOHHI pecypcu, OyTH MOMIYHMKOM ISl YYHIB,
nobpe po3yMiTH iX TOTpeOW Ta OCOOJMBOCTI Ta BpPaxOBYBaTH B HaBYAIbLHOMY
mpoleci, Mi3HaBaJbHI CTHJI HaBYaHHS, A7 €(PEeKTHUBHOI CHIBIpalll HOBI CEpBICH
Ta IHCTPYMEHTH, KOMYHIKaIlli AUCTAHLIWHO Ta MiJ Yac HaBYaHHS B KJaci.

3a TBepmKeHHSM HaykoBIiB  (Agostini, 2020), 3aBasgku UG POBUM
TEXHOJIOTISIM  «...BXIJIHI J1aHl CTalOTh B3a€MOIIOB’SI3aHMMH, BHACJIIJIOK YOIO
OUTBLIICTH 1HHOBAIIHUX MPOIIECIB Peati3y€eThCsl Y MIKOpPraHi3aliiHUX eKOCHCTeMax
YYaCHUKIB; 1HHOBAIIiHI TPOIECH TOCTYNOBO CKOPOUYYIOTHCS, BIIOCKOHAIIOIOUH
da3u, Ha sSKuX 30MpaeTbcs 1HGOPMAIlS Ta BUKOPUCTOBYETHCS 3BOPOTHUM 3B’ 30K
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3 yciMa 3alllKaBJI€HUMH CTOPOHAMHM; PE3yJbTaTH 1HHOBAIIA BCE yacTille HaOyBarOTh
dopmu 1uathopMm, IO BHUKOPUCTOBYIOTHCS JMJII CTBOPEHHS BapTOCTI MUISXOM
y3TO/IKEHHSI MPOMO3ulii 3 monuTom» [1].

B yMoBax aucTaHIiiHOTO HaBYaHHS HAOpaB MOMYJISIPHOCTI  CEPBIC
LearningApps.org. Lle 1HCTpyMeHT aAfsi TepeBIpKM W 3aKpilUIeHHS 3HaHb,
dbopMyBaHHS KPUTUYHOTO MHUCIEHHA. BiH € 3pyyHUM Yy BHUKOpUCTaHHI U Jae
3MOTY CTBOPIOBATH IHTEPAKTHBHI 3aBIaHHS PI3HUX DPIBHIB CKIAIHOCTI: BIKTOPWHH,
KPOCBOP/IH, TIA3JIH Ta irPH.

CTyzneHTH MOXYTh CAaMOCTIHO CTBOPIOBATH 3aBIaHH, @ MOXKYTh 1 BHKOHYBATH
3aBIaHHs, MIATOTOBIEHI BUKiIagadeM. OCHOBHOIO TEPEBAarold cepmBicy € Te, IO
JOAATKA CTBOPIOIOTHCS BUKITIOUHO YKPATHCHKOIO MOBOIO.

VYHIKaJbHUM 1HCTPYMEHTOM IS OpraHizaiiii rpymnoBoi poOoTu, peduexcii €
MindMeister. Ile cepsic, 1m0 ga€ 3MOT'y CTBOPIOBATH 1HTEJIEKT-KapTH, BUKOPUCTAHHS
SKUX B OCBITHBOMY TIpOIleCi 3a0e3redye 3BOPOTHINA 3B’S30K, 30Kpema, depes
MiJICYMKOBE Ta (hOpMyBaJIbHE OI[IHIOBAHHSI.

EdextuBauM y npodeciitHi miaroToBui MaiOyTHIX MEAAroriB € BUKOPUCTAHHS
OHJIAalH-IHCTPYMEHTIB 3a Jomomororo ramxeriB. Hampuxman, Nearpod — 1e
OHJIAalH-IHCTPYMEHT, 10 Ja€ 3MOTYy BHKJIagayaM CTBOPIOBAaTH 1HAMBIAYyallbHI
3aBIIaHHS i BIJICTEKYBaTH X BUKOHAHHS 32 JIOMTOMOTOI0 MOOIJTFHUX MPUCTPOIB.

OcoONnuBICTIO LBOTO CEPBICY € Te, 0 KOPUCTyBadl MAaiOTh MOXKIUBICTH
nigkmrountucs a0 Nearpod 3D i1 Nearpod VR [2].

[likaBoro nJi1 BUKOpUCTaHHS € irpoBa ruiargopma s HaBuaHHs Kahoot,
10 J1a€ MOXKJIMBICTh CTBOPIOBATH, BIJATBOPIOBATH, BIAKPUBATH W JUIMTHUCS IIKABUMHU
IUIAKTUYHUMH IrpaMH 32 JIYeHI XBWIMHM. J[JS MIBUAKOTO OTPUMAaHHS JaHUX
BiJl CTYICHTIB BUKOPHCTOBYIOTH BipTyanbH1 nomku. Hanpuknan, Padlet € omnum
13 CepBICiB, IO J1a€ MOXJIMBICTh YCIM yYaCHHUKAM OCBITHBOTO MPOLIECY CIIJIBHO
MpaloBaTi Ha BeO-CTIHI, HAa Ky MOXKHA MPHUKpImIoBatu ¢aitnu, GoTo, MOKIHMKaAHHS
Ha caiTu Tomo. CTiHA MOXE MOJAEpPYBAaTHUCS KITbKOMAa y4YaCHUKaMU, JOCTYI JJIs
YUTAHHS U pelaryBaHHs MoKe OyTH BIIKPUTHM IS BCIX Oa)KaroumX.

[lepciekTuBY MOAANBIINX JOCIIHKEHb yOauaeMO B XapaKTEpUCTHI HU(POBOI
KOMITETEHTHOCTI Cy4aCHOTO yUUTEIs 3aKiIaly 3arajibHOI CepeIHbO1 OCBITH.

Jliteparypa:
1. The Agostini’s Times. Pexxum noctymy: https://www.agostinislimited.com/assets/
pdfs/2020 annual report.pdf. (nara 3Bepuenns: 12.03.2023).
2. Hudposi TtexHosorii y mnpodeciiHO-TeqaroriyHoMy pO3BUTKY Ieaarora. —
Pexxum noctymy: http://lib.ndu.edu.ua/dspace/bitstream/123456789/2579/1/16.pdf.
(mara 3BepHenHs: 12.03.2023).
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OCOBJIMBOCTI BUKOPUCTAHHSA IHOOPMAIIIHUX
TEXHOJIOT'TA Y HABYAHHI

IarepHer-anpeca myOikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1047/

Y cywacHiii OCBITI OIMH 13 TPIOPUTETHUX HAMNPSAMIB PO3BUTKY €
iHpopMaTu3alliss Ta BHOPOBAHKEHHS 1HGOPMAIIMHUX TEXHOJOTIM y HaBYaJIbHUI
mporec, 0 3HAYHO TMOKpally€e SKICTh Ta e(EKTUBHICTh HaBYaHHS MalOyTHIX
(daxiBIliB, MIJABHUIINYE KOHKYPEHTHOCIPOMOXHICTh HAa PHUHKY Ipalli. 3acTOCyBaHHS
KOMIT IOTEPHUX TEXHOJIOTI MoTpedye mnepernisimy ¢opM 1 METOAIB HaBYalIbHOI
nmismbHOCTl. Chig mam’aratd, mo 1HGOpMalIMHUX TEeXHOJMOTli € e(eKTUBHUM,
aje JONMOMIKXHUM 3acoO0M HaBYaHHS. 3acTOCyBaHHS 1H(GOPMAIIMHUX TEXHOJOT1H
MIBUIYE AKTUBHICTh Y4YHS, Bele 10 MepeOyloBM HABYAIBHOTO MPOIECY B OIK
caMOCTIiHMX (opM HaB4yaHHA. be3 mepeBaHTa)k€Hb MOXXHA 1HTEHCHU(IKYyBaTU
Ipolec HaBYaHHS B yMOBax MPO(UILHOTO HaBYAHHS 3aBISKH PalliOHATBHOMY
BUKOPUCTAHHIO 1H(QOPMALIMHUX TEXHOJIOT1H. BUKOpHCTaHHS Cy4acHMX TEXHIYHUX
3ac00iB Ui pO3B’s3aHHS (HaxOBUX 3aBAaHb Ha 0a3l OTPUMAHOI KOMI FOTEPHOI
MiTOTOBKU € 3al0PyKOI0 KOHKYPEHTHOCIPOMOXKHOCTI ManOyTHboro ¢axisus. [Ipu
MacoBOMYy 3a0€3IlEUYeHHI KOMIT IoTepaMu 30epiraeTbcsi MOro 1HIUBIAYaJIbHICTD,
MOXJIMBICTh OTPUMaHHS JOCTOBIPDHOi OIIIHKK 0€3 BEJMKHX 3arpaT dYacy Ha
MPOBEJICHHSI KOHTPOJIO [1].

B nanuii yac 3pocTtae po3yMiHHS TOTO, IIIO TPAIUIliHHA cXeMa 3100y TTs OCBITH
y TEpIii MOJOBUHI XKUTTS MOPAJIbHO 3acTapijiia 1 moTpedye 3aMiHU Oe3nepepBHOIO
OCBITOI0 Ta HABYAHHSAM TPOTATOM YChOTO KHUTTA. /s HOBHX ¢opM OCBiTH
XapakTepHl 1HTEPAKTUBHICTh Ta CHIBPOOITHUIITBO Yy mpolieci HaBuyaHHA. [loBuHHI
Oyt po3poOsieHi HOBI Teopii HaBYaHHS, Takl SK KOHCTPYKTHBI3M, OCBITa,
OpI€EHTOBaHAa Ha Y4YHs, HaBYaHHSI O€3 TUMYACOBUX Ta MPOCTOPOBUX KOPIOHIB.
JIJIsl TIIBUINIEHHS SIKOCTI OCBITH Tepen0avaeThCs TaKOXK aKTUBHO BHKOPHCTOBYBATH
HOBI OCBITHI TEXHOJIOTI].

Pi3ni migxomu M0 BU3HAYEHHS OCBITHBOI TEXHOJIOTIT MOXKHA MiJICYMOBYBATH
AK CYKYIHICTh CTOCOOIB peasi3allii HaBYaJbHUX IUIaHIB Ta HABYAJIBHUX IpPOrpam,
o € cucTemMor (GopM, METOIIB 1 3ac00IB HaBYaHHS, 0 3a0e3neuye JOCATHEHHS
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OCBITHIX IUJIel. BiAMIHHICTH OCBITHIX TEXHOJIOT1M (axiBii 3a3BUYail BUBOIATH 13
BIIMIHHOCTI 3aCTOCOBYBaHMX 3ac00iB HaByaHHs. [H(opMariiiHi OCBITHI TE€XHOJOTI]
BUHUKAIOTh 3a JOMOMOIOI0 3aco0iB  1H()OPMALIHHO-O0UYUCTIOBAIBHOT TEXHIKH.
OcBITHE cepeloBUlle, B SKOMY 3A1MCHIOIOTHCS OCBITHI 1H(OpMAIiifHI TEXHOJOTI],
BU3HAYAIOTH MPAIIOI0Y] 3 HEI0 KOMIIOHEHTH:

e TeXHIYHA (BUJ BUKOPUCTOBYBAHMX KOMIT'FOTEPHOI TEXHIKHU Ta 3aC001B 3B'SI3KY);

e IpOrpaMHO-TeXHIYHa (TporpamMHi 3aco0M MIATPUMKH TEXHOJIOT1i HaBYaHHS,
110 peai3y€eThes);

e OpraHizaiiifHo-mMeTonnyHa (IHCTPYKIIi YYHSIM Ta BHKJIaJadyaM, Oprasizaliis
HaBYaJILHOTIO Tpo1iecy) [2].

3aBasku [HTEpHETY pi3HI CTOPOHW moOamizamii (HAayKoBa, TEXHOJIOTIYHA,

€KOHOMIYHA, KyJbTypHa Ta OCBITHS) CHOPaBWJIM 3HAYHMMA BIUIMB K HAa TpaauLiNHI
OYH1 HaBYaJbHI 3aKJIaa, TaK 1 HA PO3BUTOK PI3HOMAHITHUX OCBITHIX HOBOBBEICHbD,
TaKuX SIK JUCTaHIIMHE HaBYaHHA. Y BCIX IIMX OpraHizaiisx riobasizaiis BUMarae
DIMOOKUX Ta PAAMKAIBHUX 3MIH CTPYKTYPH, METOJMKUA BUKJIAJaHHS Ta JIOCIIIKEHb,
a TaKOX MiArOTOBKA YIPABIIHCHKOTO Ta BUKJIAJAI[bKOTO TIEPCOHAITY.

Jliteparypa:

1. Indopmariiini TEXHOIOTII B CyyacHii cuctemi ocBiTi: MoHOTp. / O.M. Pomanyxa,
B. M. 3inuenko, C. K. Pesynpka, II. O. Yesepnak, /. II. anpan. [JonHYET].
Kpusuit Pir : Buag. P. A. Kosno, 2019. — 122 c. — Pexum pocyrtmy:
http://elibrary.donnuet.edu.ua.

2. KoHueniiiss BOpOBaJPKEHHs Meia-OCBITH B YKpaiHi. [HCTHUTYT comianbHOI Ta
noJiTU4HOI Ticuxofiorii HarionaneHOi akajnemii nemaroriunnx Hayk Ykpainu. URL:
http://www.ispp.org.ua/news_44.htm.
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3ACTOCYBAHHS JUCTAHIIMHOI'O HABUAHHS
HA YPOKAX TEXHOJIOT'I1

IarepHer-anpeca myOikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1050/

VYkpaiHa, MarouM JAEKUIbKAa LIEHTPIB AMCTAHLINHOTO HAaBYaHHsS BXKE 3poOuMIiIa
nepii iICTOTHI KPOKU B PO3MOBCIOMKEHH] TUCTAHINIIHOT OcBITH. J{McTaHIiiHA OCBITa
Oyna BU3Ha4yeHa K okpema ¢opma ocBiTH B 3akoHi Ykpainu «IIpo Buiry ocBiTy»,
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po3poOsieHa 1 3arBep/ykeHa «KoHIeHMIIIsSE PO3BUTKY AMCTAHIIMHOTO HABYAaHHS B
Vkpaini», Kabinerom MinicTpiB VYkpainu Oyna HajaHa mporpama pPO3BHUTKY M€l
HOBOi (popmMu HaB4YaHHS. AJie TOTPIOHO MPOBECTH IIIe 3HAYHY POOOTY 3 aKpeAMuTallii
AUCTAHLIMHUX MPOTpaM 1 Iep>KaBHOTO BU3HAHHS AUILJIOMIB, OTpuMaHux [1].

Konnerisi posputky JIH B VYkpaiHi Buaiisie Taki NPIOPUTETHI HANPSIMU
Horo po3BUTKY: 1) CTBOpeHHs 1H(POPMAIIIHO-OCBITHBOTO MPOCTOPY AJS MIATPUMKH
TUCTaHIIHHOTO HaByaHHS 3 BukopuctanHsM IKT; 2) miaroroBka mnemaroriyHoro
MepcoHary, mo 3a0e3nedye (PyHKIIIOHYBaHHS CHCTEM THYYKOTO JUCTAHI[IHHOTO
HaBYaHHS, 3) po3poOKa 1 BUKOPUCTAHHS MEAArOriYHUX TEXHOJIOTINA ISl MiATPUMKH
JTUCTAHIIMHOTO HaBYaHHSA [2].

Mu po3misiiaeMo AMCTAHIIAHY MIATPUMKY OCBITHBOTO IPOLIECY HIKOJSIPIB
K CHOpUSHHA Tpu BHUOYIOBYBaHHI Ta peajizalii HUMH I1HAMBIAyaJbHUX OCBITHIX
MapUIpyTiB y BIIKPUTOMY 1HPOPMALIIHO-OCBITHHOMY MPOCTOPI Yepe3 3aCTOCYBAHHS
€JIEKTPOHHOTO KOHTEHTY Ta 3aC001B TEJIEKOMYHIKAIIIi.

Meta JaMCTaHUIMHOTO MIATPUMKH —  3a0e3nedyeHHs  1HAWBIAyasTizarii
HABYAJILHOTO MIPOLIECY YUHIB.

JluctaHuiiHy TiATPUMKY MOKHA 3/11MCHIOBATH Y JIBOX PEXKUMAaX:

® CHHXPOHHOMY, TOOTO. B PEXHMI peaIbHOTO 4acy, Hampukiaja on-line Tecr,
yat, BeO-KOH(pEpeHIIis;

®ACUHXPOHHOMY, Y PEXHUMI BIACTPOUYEHOIO 4Yacy, HaNpUKIal, EJIEKTPOHHE
po3cuiianHs, GOpyM, €JIEKTPOHHUM OCBITHIM MOJYJIb.

Bume nepesniueni Mojiesli MarOTh CIOJIYYHHUM IIJIbOBUM KOMITIOHEHT, OCKUJIBKU
JTUCTaHIlIiHA TIATpUMKA 1€ 3aci0 BHOYNOBYBaHHS 1HJMBIAYaJlbHOTO OCBITHBOTO
MapHipyTy Imkojispa. | BuOlp crnocoOy AMCTaHIIMHOI MIATPUMKH 3aJEKUTh BIJ
HACTyNHUX (haKTOPIB:

® iHMBiyaJIbHUX 0COOJIMBOCTEN YUHIB,
epiBHs IKT-kOMIETEHTHOCTI Y4HIB,
® CTYTICHSI HaBYAJIbHOI CAMOCTIMHOCT1 YYHIB.

B uinomy, aucTtaHumiiiHa MATPUMKA JO3BOJISIE OpPraHi3yBaTH I1HTEPAKTHUBHY
B3a€EMOJII0 Tefarora Ta Y4HIB, HAJAlO4M 1M MOXJIMBICTh BHUUTH 32 pPaMKH
TPAJULINHOTO YPOKY y IIKOJII Ta JO3BOJISIFOYM BUOYJAOBYBAaTH 1HAMBIAYalbHI OCBITHI
MapIIpyTH y BIIKPUTOMY 1H(POPMaIiitHO-OCBITHHOMY ITPOCTOPI.

[TonoxeHHs nMpo AUCTAHIINHY (opMy 3400yTTSI MOBHOI 3arajibHOI CEPEAHBOT
OCBITM JaJi0 3MOTY BYMTEII0 TEXHOJIOTIH OOWUpaTH TMEBHUU PEXKUM pPoOOTH 3
MarepiajlaMd YpPOKY: CHHXPOHHUW UM aCUHXPOHHUH. [[s1 CHHXPOHHOTO pPEXUMY
(BeOlHapy, OHJAWH YPOKH, OHJAWH Hapajd, TIaloTH, JUCIYTH TOIIO) HaJEXKHY
OpraHi3aliifHO-KOMYHIKAI[IHHY MIATPUMKY HAJa€ BUKOPHUCTaHHA IIaTHOPMHU
Google Meet, Google Hangouts, Zoom, Skype, Jitsi, BimeoTpancusmii Instagram
ta Facebook. Jlsi1 pob60TH B aCHHXPOHHOMY PEXKHUMI MOXYTh OyTH pEKOMEHI0BaHI
marpomu Google Workspace, Google Classroom, Moodle, Microsoft Teams, Office
365, Google caiitu Ta 6;oru Blogger/.
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OLHIHIOBAHHA ®I3BUYHUX I PYHIAMEHTAJBHUX KOHCTAHT
HA OCHOBI BIKBAHTOBOI'O MOAEJIFOBAHHA
JOCJII)KYBAHOI PEUOBUHU

IaTepreT-ampeca myoOmikailii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1079/

Beryn., ®i3u4HI KOHCTaHTH TIOBHOKO MIPOI BH3HA4YalOTh BJIACTUBOCTI
CIIOCTEPEIKYBAHOTO CBITY. PO3yMiHHA (hI3UYHOTO 3MICTY Ta POJIi OKPEMHUX MOCTIHHUX,
IO BXOJATH B SIKOCTI XapaKTEPUCTUUHHUX MAPaAMETPIB 10 CTPYKTYp Pi3HUX (I3UUHUX
Teopii, HEeMOXJuBe Oe3 CTUCIOro BHUKJIAAy CyTHOCTI wiei Teopii. Hampukiman,
ICTOPUYHO TepIiIa KOHCTaHTa (I3MKU — MOCTiHA TsDKIHHA G, BBOJUTH HAC y KOJIO
npobsieM Teopii rpasiTallii, HAHOUIBIIOT Ta JOCI HE PO3B'sI3aHOI MPOOIEMU CydacHOT
¢13uxku [1]. BuB4YeHHS pI3HMX acMeKkTiB Takoi (I3MYHOI CTayol, SK MIBUIKICTh
CBITJIa €, HE MOXKHA YSBHTH 0O€3 BUKIAJCHHS OCHOBHHMX 1J€¥ CIeIiaabHOl Ta
3aranpHO1 Teopiki BigHOCHOCTI A. Eitnmreiina. [locriitna Ilmanka h BimkpuBae
NUIIX 70 Mi3HaHHSA (I3UKHM  MIKpOCBITY. ®Di3MKa eJeMEHTapHUX YaCTHHOK
BUMarae oOroBOPEHHS Cy4aCHUX Teopid o0'eqHaHHS pi3HMX B3aemojii. [Ipu npomy
HAa AaBaHCUEHY BHUXOIATb, IMOB'A3aHI 3 KIACUYHUMHU PO3MIPHUMHU (GI3UUHUMHU
NOCTIMHUMHU HOB1 (yHJAaMEHTaJIbHI O€3pO3MipHI BEJIWYWHU — KOHCTAHTH CHJIBHOT
Ols, €JIEKTPOMArHITHOI O, CJIA0KOi Olw 1 TpaBITAIliiHOI O B3a€MOJIM, PO3MIPHICTH
¢13uunoro mpocropy N [2, 3, 4].

TroymaueHHss Ta KUIbKICHA OIHIOBaHHS (I3WYHUX 1 (PyHIZaMEHTaIbHUX
KOHCTAHT YCKJIAJTHIOETHCA 1€ 1 Ti€r0 00CTaBUHOIO, 1110 PEYOBUHA, SIKY CIIOCTEPITraloTh
Ha ChOTOJHI, CKJIAQA€ThCSI HE TUIBKU 3 JOOpe MOCHIPKeHHX OapioHiB, a W 3 Tak
3BaHO1 "TeMHOi" Macu, BIAKpUTOI acTpodizukaMud Ha Tmodarky XXI CTOMITTS.
IIpy 11bOMY TaKOX BCTAHOBJIEHO, II0 PEYOBMHU B "TeMHIM" maci Maiike B CiM
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pasiB Ouiblile, HXK OapiOHIB pa3oM Y35ATUX, 1 "TeMHa" Maca €JIEKTPOMATHITHOI Ole,
c1a0Koi Olw 1 TpaBITAIIHOI O B3a€EMOJI1H, po3MIpHICTH (izuyHOTO mpoctopy N [5, 9]
3YMOBITIO€ BIIACTUBOCTI OAPIOHHOI CKJIaI0BOT PEYOBHHHU.

@daxkT HasABHOCTI B CTPYKTYypl CHOCTEPEKYBAaHOI PEUOBUHU JBOKOMIIOHEHT
pizHOi mpuponu, O€3yMOBHO, BHMara€ W YTOYHEHHS 3Ha4eHb (PI3UYHHUX 1
(byHIaMEHTaNbHUX paHille BU3HAYEHUX €KCIIEPUMEHTAIBHUM IIISIXOM KOHCTAHT.

IlocranoBka 3agauwi. OuiHUTH 3Ha4YeHHS QI3UUHUX 1 (QyHIAMEHTAIBHUX
KOHCTaHT Ha OCHOBi O1IKBAHTOBOTO MOJICTIOBAHHS PEYOBHHHU.

Pimenns mocraBJ/ieHoOi 3a1a4i
OcHOBHI 110J102keHHS TeOPpil 0iKBAHTOBOI0 MOJE/IIOBAHHS BJIACTHBOCTEH
CIIOCTEPEKYBAHOI PEYOBHUHH

JlocnipkeHHs 0COOMMBOCTEH IpaBiTaliifHOT Ta €IEKTPOMArHITHOI B3a€EMOIN Yy
CTPYKTYPI CIIOCTEPEKYBAHOI PEUOBUHHU 3/11MCHIOIOTH Ha OCHOBI TAKUX MOJIOXKEHbD:

1 — HOBOi OIKBaHTOBOi MOJENI CIOCTEPEKYBAaHOI PEYOBHMHU, YTBOPEHOI
JoKambHUMHU (47) 1 mo3anokaabHUMH (4€) dopMaMu KBaHTIB, IO TepeOyBaroTh B
EHEPTeTUYHIN B3aEMOIII.

2 — eHEepreTUYHUX EKBIBAJIEHTIB, 110 BiAOOPa)kalOTh B3aEMOJII0 JIOKAJIbHOTO
OapioHHOTO KBaHTA (47) 1 MO3aJI0KAILHOTO KBAaHT "TeMHO1" Macu (4¢e).

VY Tteopii OIKBAaHTOBOTO MOJENIOBaHHS [6] BCTaHOBIIEHO, IO CTPYKTYpPY
CIIOCTEPE)KYBAHOT PEUYOBUHU YTBOPIOIOTH KBAaHT OapiOHHOI PEYOBUHHU, WIO
"ciTuThes" (0), 1 kBaHT "TemHoi" Macu (T) (puc. 1).

a 0
Pucynok 1. KBanTH, 1110 yTBOPIOIOTH CTPYKTYPY MAacH CIIOCTEPEKYBaHOI PEUOBUHH
a — 0aploOHHUM KBaHT — cpepa 47 3 TO3UTUBHUM PaJIlyCOM KPUBHU3HU, JTOKAJTLHUM
poCTip; 6 — KBAHT «TEMHOI» MacH — nceBnocdepa 4e 3 Bii’ eMHUHN pajalyCc KpUBU3HU,
M03aJ0KaIbHUIN MPOCTIp

HaiiBaxnuBimuM  MOJOKEHHAM  Teopii  OIKBAaHTOBOTO  MOJEIIOBAHHS

CIIOCTEPE)KYBAHOI PEUOBUHH € €HEPTeTUYHI €KBIBAJICHTH KBAHTIB y TpaBITallliHIN Ta
€JICKTPOMAarHiTHINA B3aeMoii (puc. 2). OauH 3 OqHUM.
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I'paBiTaniiina | EJIEKT[)()Mal“lliTlla_I
B3a€EMO/In

|
-
|
bapionna I
(pe4oBHHA, sIKa ] poton
CBITHTDBCSI) |
|
: AE,,
«TemHa» |
Maca I
MATrHITHHH
MOHOMO.JIb

| ChnocrepeskyBaHa pe4oBUHA |
y MiKpO i HAHOYACTHHKAX

Pucynok 2. [Ipuitnsita cxema B3a€MOJIl KBaHTa PEYOBUHH, 110 "CBITUTHCA" (0)
Ta KBaHTa "TemMHo1" Macu -(T).

3akoH 30epeKeHHsI €Heprii B TAKMX MOJEIISIX MA€ BUTIIS]

EK6 = En6 + AE6 (1)
E« =Eun + AE; (2)

ne Ewr 1 Ener — KiHETUYHA Ta MOTEHIIIHA eHeprii OaplOHHOTO W TaXiOHHOTO
KBaHTIB;

AEs 1 AE, — eHeprii, 1110 BUTPaualoThCsl KBAHTAMU Ha B3a€EMOJIIIO OJTUH 3 OHHM.

[TonanHs 3akoHy 30epeeHHs €HEeprii B TaKkOMy BHUIVIsAlI 3a0e3nedye Macam
000X KBaHTIB MOXKJIUBICTh BOJIOAITH KIHETUYHOIO Ta MOTEHLIHHOIO €HEPTiIMHU, OTXKE,
30epiratu CBOIO BEIMYMHY HE3MIHHOIO BiJI TBUIKOCTI B3aEMOIII.

[Tin wac peanizamii APYyroro OCHOBHOTO TOJIOXKEHHsSI Teopii OIKBAaHTOBOTO
MOJIETIOBaHHs, TOOTO (JOpMyBaHHS €HEPreTUYHHX EKBIBAJICHTIB B3a€MOJIi KBAHTIB,
CKOPUCTAEMOCS TPUHIIAIIOM BIiAMOBIAHOCTI, Mo OyB Bucynytuii H. bBopom [3] y
MeXaxX KBAHTOBOI MeXaHIKM W OOIpyHTOBaHMI 30€pEeKEHHSM Yy KBaHTax
BU3HaYaIbHO1 ¢i3uunoi BenmumuuHu [10, 11, 12]. e mamo 3mory 3 ypaxyBaHHSM
neperBoperb Ey 1 E,, Bukmagenux y po6orti [6], chopmyBaTi eHepreTudHi Mojeni
B3a€MOJIIT IBOX KBaHTIB iHAUBIAyanbHUX Eey, Eer, Ex, Ers, a Takox po0iT AEs 1 AE,,
SIK1 BUTPAYarOThCsl KBAaHTaMH Ha B3aeMOi0 (Tadm. 1 1 Tabm. 2).

81



Tabmuusa 1. EHepreTruHi €KBiBaJIGHTH 4Yacy 1 pajilyciB B3a€MOJIi1 Ta Macu

Buxigui Eneprerununi .
A p B cuctemi CI
rnapameTpu €KB1BAJICHTH
B E]'AE 'p
’C —_—_—
6 5/4123/4 1/4 2
qac EKG EKT AET II
B3aeMOJIT (CeK) ‘C= E;LSE%SAEZ“AE?" K5/4p
T E5é4E3/4 )
Ki KT H
EV*EYARY? 32
_ no6 nT 9 II p
=
Pasiyen ELCELAE) ¢
B3aeMOJIIT (M) Ei/gEi/f AElﬁ/ 2 AE:Z > p
R.= 2R 3
KO KT K
E/4B¥2ARY?
_ ot k6 T K
6— -
e E) E| AR,
; 1/4+1/2 1/2 1/2
KBaHTIB (KTI) B, 6E.-AE, “AEg «
T_ —_—
3/41/2 1/2
En T EK6 1

TyT iHmekcH 1, K, p — MOTeHIIHA (1), KiHeTHu4YHa (K) eHeprii Ta pobdoTta (p),

BUTpay€H1 Ha B3aEMOIIO.

Tabmuusg 2. EnepreTHuH1 €KBIBaJICHTH MOX1THUX TTapaMeTpiB 6apioHHOTO (0)
KBaHTa Ta (T) KBaHTa "TEMHOI" Macu

Buxinai Enepreruuni B cucremi
napamMeTpu €KBIBAJICHTH CI
5/25/2 A17/4
_ En6 EHT AE‘6
. mo 3 R3/4
MonbH1 00'eMn EGE. AE, M3
KBaHTIB _EEJPAEY'AE? MOJIb
mr 3 3/4
EKGEKT
1
i S =g E
ITocTiiHi 16~ kr Tk K
Bonbimana 1
br =
EHTEK6
E/4E3/2AE1/2
_ nr-— k0 T
r T 3/4101/4 1/4
VHiBepcanbHi ms Eg'E. AEg JOK
ra3oBl IMOCTIiHHI /AR 1/253/4 Ap1/2 .
— En6 EK6 EKT AET K MOJIb
r 3/4 A o1/4
mr ErIT AE6
3/2 /2 1/2
Cuna F (E) — F (E) — EK6 ) EKT ) AET H
B3aeMOIil 6 T 3/4 3/4 1/2
EH6 -EHT A]_‘7’6
. Va1 1/4103/2 0 3/4 A 1/2
[Tocriiina N (E) =N (E) — En6 EnT EKG EKT AET MOH571
ABoraipo AG At AE16/4
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UucenpHi 3HAYEHHS EHEPreTHYHUX EKBIBAJCHTIB BHU3HAUAJHNCS Ha OCHOBI
PO3B'SI3aHHS CUCTEMH PIBHSHD (3)

s

1/4 1/4 3/2 3/4 1/2
N _ EH6 .EHT .EK6 .EKT AET
A6

1/2
9/2 3/2 3/2
_ EK6 ) EKT ) AET
L6 — 9/4 9/4 9/2
EH6 ) EHT ) AEG

1/4 3/2 1/2
< . .
R _ EHT EK6 AET

= 6,022045 -10% moms

=2,686754-10%;

T
mé ~ 3/4 1/4 1/4
En6 ) EKT ’ A]—::’6

T,=E,-E_-AE =27315 K;
AE; =E —Eg;
\AET = EKT - EHT’

=8,31441 [Ix /K -moub; (3)

JUIT HOPMAaTUBHHUX TEPMOJMHAMIYHMX YMOB 3a TpaBITalliifHOT B3aeMOil
KBAHTIB.

[le mae 3Mory BHU3HAUUTH BUXIJHI TapaMeTpu KBaHTIB 1 ()i3UYHI KOHCTAHTH
OaplOHHUX KBAHTIB 1 KBAHTIB "TeMHO1" MacH.

BrnactuBocTi crnoctepexyBaHOi PEYOBHMHU B €JICKTPOMArHITHIMA B3aeMOil
OI[IHMMO Ha OCHOBI i7IeHTHU(]IKaIll eeKTPOMarHiTHUX KOHCTAHT y TapaMeTpax mac,
pajiyciB 1 4aciB B3a€MOIII:

— eJIeMEHTAPHUH 3apsL: ¢ = M Ku; 4)
36 156
. . R361:26
— MarHiTHa MOCTIHHA: W,y =—2— [H/M; (5)
70
— €JICKTPHUYHA MTOCTIAHA: € 4 = Mas Owm. (6)
od

30
[TapameTpu mMacu, pajiyciB 1 4acy B3a€MOJIH, K1 BXOJATH JI0 IIMX BUPA3iB, BKE
OTpUMAaJIi CBOi €HEpPreTHYHI eKkBiBajieHTH (Tabmn. 1), Tiapku 3 iHmekcamu ed, a ix
BUKOPUCTAHHS J1a€ 3MOTY YHUCEIbHO OLIHWUTU BEJIWYMHHU E€HEPTii eJIeKTPOMAarHiTHOI
B3aemonii kBaHT. CniJ JuWIIe YTOYHUTH NPEACTABHUITBO OOOX KBaHTIB B
€JICKTPOMArHiTHINA B3aeMoii (puc. 3).
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Enepreruuni
eKBIBAJICHTH

AEg

AE.,

Pucynox 3. [Ipencrasnenss KBaHTiB, 10 B3a€EMOAIOTH (0) 1 (T),
B €JIeKTpOMarHiTHomy Oimoui: gorona () 1 MarHiTHOTO MOHOTIONS (M),

110 BXOJUTh 10 CTPYKTYpH "TeMHOI" Macu

3a TakMx yMOB €JIEKTPOMArHiTHOi B3aeMoOJii OapiOHHOTO KBaHTa 1 KBAaHTA
"TeMHOi" Macu, YMCEJIbHY OIIHKY €HEpPTii, 10 BXOASITh Y MOJEJb, 3I1HCHEHO Ha
OCHOBI PO3B'I3aHHS TAKOi CUCTEMH PiBHSHbD.

UucenpHe OIIHIOBAaHHS OCHOBHHMX KOHCTAHT €JIEKTPOMArHiTHOI B3aeMOIii
O1KBaHTIB HaBeIEHO B TalII. 3.

VY wmiii camiil TabauUIl HaBEACHO TAKOXK YUCENbHI 3HAUE€HHS (PI3UYHUX KOHCTAHT

BignoBigHicTh  (I3MYHUX KOHCTAHT, OTPMMAHMX HAa OCHOBI KBAaHTOBO-
SHEPreTUYHNX MOJENEH Ta EKCIEPUMEHTAIBHUM IIJISXOM PI3HUMH JIOCIITHUKAMA
B PI3HUI KaJIeHTApHHUH 4ac [4], cOCTepiraeThCsl y CIIBCTABICHHI 1XHBOI TOYHOCTI
3HAUCHb IIUX BEJIMYMH, BIIEpIE BU3HAUYEHUX HA OCHOBI €IMHOI TeOopii 01KBAHTOBOIO
MOJICTTIOBAaHHS BJIACTUBOCTEH PEYOBMHH. A EKCIEpPUMEHTaNbHI iXHI 3HAYCHHS
OTPUMAHO pI3HUMH JAOCIHIJHHUKAMH Ta B PI3HUH Yac, TO, HNMOBIPHO, 3HAYEHHS

KOHCTQAHT, 3Haﬁ,H€Hi PO3PAXYHKOBUM HIJIAXOM, CJ'Ii,Z[ BBa)KaTH O1JbIII TOUHUMH.
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¢ CJIEMEHTAPH U €JIEKTPUYHU U 3apsif
17/41>3/4 5/4
_E. ¢ E . AE

e K0 KT
¢ T 15/81311/8 13/4
E31‘I6 E31‘IT 30
#CIICKTPUYHA ITOCTIMHA

=1.6021892 -107" Ku;

9 2 3
Eop = E;’j‘gE;‘/‘TZAEZT =8.8541878 107" @/ m;
E3H6E3HT AE36
#MarHiTHa IOCTiiiHA (7)
_ELESAED

=1.2566371-10"° T'u / m;

THop = Si7/255/2 5/2
E3K6 E3KT AEaT

S IBUKICTh B3a€MOJI1i (poTOHA
3/8n1/4 1/4
_EJE JAE

500~ 9KT _ ) 8 .
Ly = EUSEVAARIE 2.9979246 -10° m/c;

316~ ’K0 5T
¢ YMOBH 30€peXeHHSI B 00'€KTax €JIEKTpoMar HITHOI B3aiMO/Iii
AE36 = E3K6 - E3n6>

AE3T = E3KT _E31'IT'

[lepekoHIUBUM TPUKIAZAOM JOTPUMAaHHS TPUHLMUITY BIAMOBIAHOCTI €
BU3HAYCHHS IIBUJKOCTEH IMOIIMPEHHS B3a€MOJii B OapiOHHOMY KBaHTI Ta B KBaHTI
"TemMHOI" Macu.

Hactiibku MOBHA BIAMOBIAHICTh PO3PAXYHKOBOTO ¥ €KCIIEPUMEHTAIBLHO
3HAWJIEHOTO 3HAYE€Hb IMIBUIKOCTI TMOIIMPEHHS B3a€MOii B OapiOHHOMY KBaHTI Ja€
M1JICTaBy BBaKaTH, 1110 IIIBUKOCTI:

— Mar"HiTHOTO MOHOMOJIS, SIK YACTUHKA €JIeKTPOMAarHiTHOI B3aeMOIii

vy =1,102735-10"° m/c;
— 1 akcioma, SIK TpaBiTaIIiHOT YaCTUHKH "TeMHO1" Macu
v, = 1,671146-10° m/c,

OTpYMaHl 3a JOMOMOIOK EHEPreTUYHMX €KBIBAJCHTIB, BIAMOBIIAIOTH 1X
ICTUHHHAM 3HAQYEHHSAM
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Tabmuus 3. YnucenpHi 3HaueHHS (H13MUHUX KOHCTAHT, OTPUMaH1 €KCIIepUMEHTaIbHIM
IIJISIXOM 1 Ha OCHOBI KBAHTOBO-CHEPIeTHUHUX €KBIBAJICHTIB

KoncranTu, 110 BU3Ha4ar0ThCS HA OCHOBI

HaiimenyBanHs Ozlmmui JIOBi/IKOBI 3HAYEHHS C€HEPreTHYHUX CKBIBAIICHTIB
KOHCTaHT BHUMIPY - . -
eHCpFCTI/I‘-IHl CKB1BAJICHTHU qI/ICCJ'ILHl 3HAUYCHHA
9/ 3/ 3
Tuck Elé EKTAAETA
op| Tla P=101325, 52 R Pe=101324,92
(HOpMaJbHUIA ) . AE % AR %
6 —nr 0
éf);ﬁ;ﬁigl)’?f K T=273,15 T; = E, 4B AEq Te=273,15106
1
A Hucro Mosb ! | Npa=6,0221367-10% | « N, =— Na=6,022045-103
Borazipo Na -g n,
HopmanbHuit § E% E% AEI%
MONBHHA | M¥/momb | Vn=2,24138:102 | 2| Vy6 = 6#/6 Vine=2,2413726-10"2
06’eM V g E)E/4AE;
VYHiBepcalibHa E| Yap ARt
.o - E 4E 2 AE 2
rasoa mocriiina | AK/K R! -=831441 g% me = % R'me=8,314449
an MOk & EngEKTA‘AE64
1
noﬁﬁi N | M| Nu=2,686754-10% Ne=q NL=2,6867508-10%
Hocriiina Jo/K | Ks=1,380662-10723 Ky —ims L e 1 3806569-10
Bonsumana Kg b %N A  EuEx °
HIBigkicTh l% % 3 7
CTe(I)aHa- Br/m*K* o= 5,67032 . 10_8 Vg = EH6 E3HT EKTAE6 Og = 6,105655- 1078
Boneimana o EGAE,
% vV an b
o 8 /4 4
[IB1aKICTD w/c C=2.9979246-10° Va = ElnEoaAESs Vg =2,997916-10%
¢orona L VA VA A
E3HTE3K6AE 20
Enemenrapuuit 7 % %
- ~19 E3K6E39KTAE3T 19
€JEKTPUUHUI Kn e=1,6021892-10 g €6 = 17 Iy 1% e6—=1,6022125-10"
3apsn € 'g EangEargAEagl
2 9 2 3
EneKTPHqHa D/t £.=8 85418781012 § £y = E;/K6E;/KTAE36 806:8,85438796- 10-
IIOCTIMHA &) E E3 r126E3 F%T AE §6
Z 15, 15, 15/
Mari 5 E,4E,4AE.2
ot WA | 1=1,25663706-10° | 3 | Hos = i; 5/ ; Mos=1,2566062-10~
MO § E3KéE3K2TAE 362
(&}
Yucno Papanes | Kn/mons | F=96484,56-107° F :W F=96484,61-10°
Ean%Ear?TAEGZ
[MocriitHa _ ] 1 EJRE]SAES )
ramn Tokc | h, =6,626176-107* hg :EM h6=6,62020-10"3*
3 5/21/2 1/2
MaI‘HeTOH 24 _ a E3K6E3KTAE36 -
Bopa pr/Tc | pg=9,27409610 Hp = ij us=9,15948-10*

SMT
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[TocwnanHs Ha NOPUHLUO BIANOBIAHOCTI MOXE OyTH BUIpPaBIaHE U TIEHO
00CTaBMHOIO, IO BCI (1)13I/II-IH1 KOHCTAHTH SIK Yy TpaBiTalidHIA, Tak 1 B
€JIEKTPOMATHITHIN  B3a€MOJISIX, OTPUMAaHI IUIIXOM BUKOPHCTaHHs  KBAHTOBO-
€HEPreTUYHUX MOJEJEH, IO BXOAATH 110 CTPYKTYpH €IMHOI Teopii OIKBAaHTOBOTO
MOJICTIOBAaHHS BJIACTUBOCTEH 1 TMapaMeTpiB CIOCTEPEKYyBaHOI Ha Led dac
PEYOBUHU.

BucHoBknu

Vhepie po3po0JIeHO METON OLiHIOBaHHSA (I3MYHUX 1 (PYyHIaMEHTaATIbHUX
KOHCTAaHT Ha OCHOBI TMOJOXEHb TeOopii OIKBAHTOBOTO MOJIEIIOBAHHS BJIACTUBOCTEU
CIIOCTEPEKYBAHOT PEUOBUHHU.

[lin cnocrepexyBaHOI PEYOBHMHOI MAaEThCSI HaA YBa3l Marepiaji3oBaHa
CTPYKTypa, yTBOpeHa OapilOHHOI PEYOBHHOIO, IO "CBITUTHCA", 1 TaK 3BaHOIO
"TeMHOI0" Macoro.

AcTpodi3UKu BCTAaHOBWJIM, IO Il Marepiayli3oBaHa CTPYKTypa MpUTaMaHHA
BCIM JIOKQJIbHUM 1 MO3aJOKAJIbHUM MPOCTOpaM 13 PI3HUM CIHiBBIAHOIICHHIM Mac
0apiOHHOT PEeYOBHHH 1 "TEeMHOT" MacHu.

bikBaHTOBE MO/IENIOBaHHS TaKO1 CTPYKTYpPH PEUOBHHH BIAOOpaXKae MPUPOTHHIA
CTaH CyMapHOi MacH 1 BUMarae yTO4YHEHHsI TapaMeTpiB CIOCTEPEKYBaHOI PEUOBUHH,
0co0mMBO Gi3UYHUX 1 QyHTAMEHTANbHUX 11 KOHCTAHT.

Po3B's13aHHA POOIEMHOTO 3aBJaHHs 3/11MICHEHO 3a JOTIOMOTOI0 JJBOX OCHOBHHUX
MOJIOKEHb Teopli OIKBAaHTOBOTO MOJEIIOBaHHS BJIACTUBOCTEM 1 TmapaMeTpiB
CIIOCTEPEKYBAHOT PEYOBUHMU:

* HOBOi OIKBAHTOBOI MOJENIl CIOCTEPEkKYBAHOI PEUYOBHMHHU, YTBOPEHOI
JoKambHUMHU (47) 1 mo3ajokadbHUMH (4€) (opmMaMu KBaHTIB, 110 IepeOyBarOTh
B EHEPreTHYHINA B3a€MO/II.

* GHEPreTHYHUX EKBIBAJEHTIB, 10 BiJ0OOpakaioTh TpaBiTAllliiHy B3a€EMOZIIO
JIOKaTBHOTO 0apiOHHOTO KBaHTa (47) 1 MO3aI0KAIBHOTO KBaHTa "TeMHO1" macu (4 7).

BukopucTaHHsl TaKuX MOJIOKEHb J1aJI0 3MOTY BIIEpIIE PO3PAXYHKOBUM IILISIXOM
KUTbKICHO BCTAQHOBHUTHU 3HAYEHHS TaKuX (I3MYHUX 1 (yHIAMEHTAIbHUX KOHCTAHT,
K HOpMaJbHUN THUCK, HOPMaJibHA TEMIIEpaTypa, HOPMAJIbHUN MOJIbHUN 00'€eM, YUCIIO
Jlomminra, moctiiHa bomeiimana, moctiitHa Credana-bonbimana, yHiBepcanabHa
ra3oBa KOHCTaHTa, IIBHJKICTb CBITJIA, €JIEMEHTAPHUN EJIEKTPUYHUN 3apsf,
€JIEKTpUYHA KOHCTAHTA, MarHiTHa KOHCTaHTa, uucio dapazes, koHcranta Ilnanka,
marHeToH bopa Ta iHIII 1 MOPIBHATU 3 IXHIMHM €KCIIEPUMEHTAJbHUMHU 3HAUYCHHSIMHU,
OTPUMAaHHUMH PI3HUMHU JOCIIHUKAMH B PI3HUI Yac.

[IpoBeneHo MOpiBHSAIBHE OIIHIOBAHHS YHCEIbHUX 3HAYEHb HU3KU (DI3UYHUX
1 (QyHIaMeHTaIbHHUX KOHCTAHT, OTPUMAaHHUX 3a JIOTIOMOTOK Teopii OIKBAaHTOBOTO
MOJICTIIOBAHHSI CIIOCTEPEKYBAHOI PEYOBHMHHM, 3 iX EKCIIEPUMEHTAJIbHUMU IXHIMH
3HAQUCHHSIMH, OTPUMAHUMHU PI3HMMHU JOCIIJIHUKAaMH, B PI3HMM Yac 1 B YyMOBax
HEB1JIOMUX TEPMOJIMHAMIYHUX MapaMeTpiB.

Take 3icTaBieHHS MOKa3aj0 MOBHY aJEKBATHICTh PO3PAXyHKOBUX 3HAYEHb 3
eKCIepUMEHTaJIbHUMH JaHuMU. OHAK € ekl po301kHOCTI. Po3paxyHKOB1 3HaU€HHS
CNiJT BHU3HATU OUIBLI JOCTOBIPHUMH, OCKIJIBKM iX OTPHUMAaHO HA OCHOBI €JUHOI
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Teopii OIKBAHTOBOTO MOEJIOBAHHS 3 ypaxXyBaHHSIM BIUIMBY HAa KOHCTaHTU (HaKTy
MPUCYTHOCTI "TEMHOI" Macu B CTPYKTYpl COCTEPEKYBAHOI pEUOBUHH.

Kpim TOro, y mpoueaypi OIIHIOBaHHS KOHCTAaHT pEYOBMHHU, HA OCHOBI
OIKBAaHTOBOTO MOJICIIIOBAHHS, BHSBJICHO Ta OI[IHEHO 3HAYCHHS pAaHIIIEC BiIOMHUX
napamMeTpiB TaKUX MaJOBUBYCHHUX O0'€KTIB, sSIK 0a30H Xirrca Ta MarHiTHHA 10HOTIONb
Hipaka.

Tak ocHoBHI napameTpu bazona Xirrca 10piBHIOIOTH:

e Maca 6030Ha — my = 4,61106-10"% xr;

e Temneparypa yreopenas — T, = 102 K;

e cHeprii CynepyacTUHKYU KiHeTHYHa — By, Boy = 2,506737-10%° [Txk;

e IIBUJIKICTh IpaBiTaliiiHoi B3aeMozii — v, = 7,37309-10% wm/c;

® I'yCTHHA PEYOBUHHU — Py = 5,655301-10" kr/m’;

e yycio Jlomminra — N = 1,226449-10% 1/m°.

[leit BUCOKOEHEPreTUUHHM 0a30H 1 € HKEpesloM YTBOPEHHS MIKPOYACTHHOK
0apiOHHOT PEYOBUHU, TAKUX SIK HEUTPOH, MPOTOH, €JIEKTPOH TOLIO.

MaruitHuii MoHomnoib [lipaka, Sk yacThHa "TeMHOI" MacH, Ma€ HACTYMHI
nmapamMeTpu B €JIEKTPOMAarHiTHiA B3aemMofii 3 ¢GOTOHOM (MPEACTABHUKOM PEYOBHHH,
1m0 "cBITUTHCS) (TA0. 4).

Tabmuusg 4. YucenbHi 3HaYeHHs (G13UYHUX 1 GyHIAMEHTAIbHUX KOHCTAaHT

. ' 0 . YucenpHi 3HAYEHHSA:
®i3uvHi MapaMeTpu AWHHAIL :
BUMIpY dotona (¢) MarHiTHOTO MOHOIIOJIS (M)

Macu, 110 B3a€MOJIIOTh KT mg = 8,2234833-10% my = 8,2234833-10-%°

I{inbHicTL pe4oBUHM |  KIr/M° pop = 3,543623-10°1 pw = 3,5735782-10'!

lsuakicts nepenaa i | /e v = 2,997916-108 v = 1,102735-10"
B3a€MO/I11

KinbKiCTh eNeKTpuKH Kn Qo = 1,602212:10°1° Qu =5,2027244-10%

EJleKTpu4Hi NoCTiiiHi DM | £op = 8,8543896-10712 |  €om = 2,0503342- 102"

MarniTHa iHIyKIis Tn By = 3,9226667-10°° B. =1,3202187-10°

MarsiTtHa mocTiiiHa TH/M | pop = 1,2566062:1076 | Hou =4,0108165 10720

Takum uuHOM, TpeacTaBieHHA (I3UYHUX 1 (PyHIAMEHTAIBHUX KOHCTAHT,
6a3oHy Xirrca i MarHiTHoro MoHonoJjs Jlipaka B iX 4MCENbHUX 3HAUEHHSIX Ha OCHOBI
€nnHOi Teopii OIKBAHTOBOTO MOJETIOBAHHS CIOCTEPEKYBAaHOI PEYOBUHH, iCTOTHO
PO3ILIUPIOE Hallle pO3YMiHHS IPUPOAHOTO CBITY.
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IMPOBEJIEHHS E®FEKTUBHUX JIABOPATOPHO-ITPAKTUYHHUX 3AHSITH
3 POBOTOTEXHIKHA B YMOBAX JUCTAHIIMHOT O HABUAHHSI
HA IMPUKJIAII BIOJKETHOI'O AITAPATHO-ITPOI' PAMHOI'O
KOMILIEKCY BJIACHOI PO3POBKH

IarepHer-anpeca myOnikarii Ha caiTi:
http://www.konferenciaonline.org.ua/ua/article/id-1052/

CucteMHe NUCTaHIIIITHE HABYAHHS, 3yMOBJICHE EMIIEMIIMH Ta BIHHAMH, BXKE
3apa3 JECTPYKTUBHO TMO3HAYA€THCS HAa HABMUYKAX MailOyTHIX (axiBIIB y HampsIMKY
poOoToTexHikH, Ta mnoTpedye Gi3nuyHuX e(EeKTUBHUX 3aco0iB, IO MOXYTb
3a0e3MeYnTH JOCTATHIN PiBEHb MPAKTUYHOT MIATOTOBKHU (haxXiBIliB.

JlabopatopHe oOmamHaHHSA, MO0 € B HAaBYAIBHUX 3aKjiajax, 1 BIAMOBIIHI
KypcH J1aDOpaTOpHUX Ta MPAKTUYHHUX 3aHITh MOTAHO MACIITA0yIOTHCS 1 MPAKTUYHO
HE TIpUIATHI JJIsI TPOBEICHHS I1HTEPAKTHUBHUX pPOOIT 0e3 (i3MYHOI MPHUCYTHOCTI
CTYACHTIB y Jlabopatopisx. Y ICHYIOUMX YMOBaX MepeBa)kHa OUIBIIICTh JOCHIIKECHb
OPOBOAMUTHCS Yy JIEMOHCTpAIlIfHOMY pEXHMIi, /€ pOoJib Omeparopa JIadopaTOpHUX
YCTAaHOBOK BHUKOHYE IMEPCOHAJN JIaboparopli, a CTyAEHTaM 3aJMIIAETHCA BUKIIIOUHO
(ikcarist Ta 00poOKa pe3ysbTaTiB €KCIIEPUMEHTIB.

VY HaBelieHMX YMOBax IIepeJ AaBTOPOM IIOCTal0 KOMILUIEKCHE 3aBJaHHs
PO3pOOKH amaparHO-NIPOTPAMHOTO PIIICHHS, 1[0 BUKOPHCTOBYE CydYaCHI TEXHOJOTII,
i 103BOJsiE 3a0€3MEYUTH SIKICHY MPAKTUYHY MIATOTOBKY 3100yBadyiB B HAMpPSIMKY
POOOTOTEXHIKH.

HeoOxinHo Oyno cTBOpUTH OIOMKETHY CHUCTEMY, SIKY KOKEH CTYIEHT OTPUMYE
Ha TMIOYaTKy BIAMOBIIHOI JUCHMIUIIHM, BUKOPUCTOBYE 1 KOMIIOHEHTH I dac
HABYaHHS, i MOBEPTA€E A0 HABYAJIHHOTO 3aKJIay MICIs 3ACBOEHHS MTPEIMETY.

B pesynbrati po3po0Ky CTBOPEHO amapaTHO-MPOrPaMHUN KOMIUIEKC, SIKUH Ja€
MOJKJIMBICTh TIPOBEICHHS «KUBHUX» JTOCIIKEHb PI3HUX BUJIIB JIATYMKIB TeMIIEpaTypu
3 MOXKJIMBICTIO HamiBaBTOMAaTHYHOI (hikcallii pe3yabTaTiB BUMiproBaHb. OKpeMo CIijl
3a3HAUYUTHU, 10 KOHCTPYKTUBHI €JIEMEHTHU YCTAHOBKH BUTOTOBIISJIMCS 32 JOMOMOTOIO
FDM 3D-gpyky Ta 7na3epHoi pi3Ku, a cuctemMa OOpOOKM CUTHAJIB, KEpyBaHHS
Ta iHAWKalli Oyna peajizoBaHa Ha momyssipHid muardgopmi Arduino. Lle mosBosse
BUKOPHUCTOBYBATH 3arajibHi KOMIIOHEHTH T1J] 4YaC BUBUEHHS 1HIIUX TE€M JUCIUIUIIHHU,
3a0e3nevuyBaTH MacIITaOyBaHHS KOMIUIEKCY TOIIIO.

Jlo ckiamy KOMILIEKCY BXOOUTh HarpiBajdbHUil enemeHT Bif 3/[-npunrepa,
HABKOJIO SIKOTO BCTaHOBIEH1 AochimkyBaHi Tepmopesuctopu tunmy NTC ta PT,
i pedepencumii udposuii ceHcop dsl18b20. KepyBanHs HAarpiBoM, BHUMIpIOBaHHS
OTIOPiB, BIAOOpa)KEHHsS PE3yNIbTaTiB BUKOHYETHhCS KOoHTposuiepoM Arduino UNO Ha
OCHOBI BiJIMOBITHOTO IPOrPaMHOT0 3a0€3MeYeHHS.

90



3anexHocTi onopie R1(T), R2(T)  Tref-T1 1a Tref-T2
o 0 mT-T1 WT-T2

100000

50000

4024’45n
21070 0,
25000

BukopuctanHs  yCTaHOBKM  TOKa3ye€  ONU3BKICTh  pedepeHIHuX  Ta
EKCIIEpUMEHTAJILHUX PE3YJIbTaTiB, Kl KOPENIIOIOTh 13 TEXHIYHUMHU BiJIOMOCTSIMHU
IIOI0 BUKOPUCTAHUX ceHcopiB. lle miaTBepIKye 3aranbHy Mpaine3naTHICTb
KOMILJIEKCY.

Po3po0rneHnii KOMITJIEKC BHKOHYE 3aBIaHHS 3a MPAKTUYHOTO O3HAMOMIICHHS
CTY[IEHTIB 3 TAaKUMHU €JIEMEHTaMHU MEXaTPOHHUX CHUCTEM SIK CEHCOPH; J03BOJISIE
dbopMyBaHHS HAaBMUYOK TMPOBEACHHS CKCIEPUMEHTAIBHUX  KIJIbKICHO-SKICHUX
JOCIIPKEHb OJHOYAaCHO 3 HAaBMYKaMH PO3POOKM Ta €KCIUTyaTalii MpOCTUX CHUCTEM
aBTOMAaTH3allli; BIAKpUTA apXiTEKTypa CIpHsE€ YCBIIOMJIEHHIO B3a€EMOJIl amapaTHOi
Ta MPOrpaMHOi CKJIaJ0BUX MEXAaTPOHHUX CUCTEM TOIIIO.

CrBopeHuil Ha 3acajax YHIBEPCAJIbHOCTI Ta OKOKETHOCTI KOMILJIEKC JTOCHTh
JIETKO MacIuTa0yeThCcsl 10 I1HIIUX THIIB CEHCOPIB, M BXKE JEKiJIbKa POKIB
BUKOPUCTOBYEThCSI B OnmechkoMy TexHoJoriyHoMmy YHiBepcuteti “Ilar” B sikocTi
7ab0paTOPHOTO  YCTAaTKyBaHHA JUIA  BIANOBIAHUX po3aUIiB  Kypca “OcHOBU
MeXaTpOoHIKK™ 3700yBayaMu sIK OYHO TaK 1 JUCTAHIIMHO, 0€3 MOMITHOTO MOTIPIICHHS
SIKOCT1 OCBITH.

ABTOp BBaXKa€ CBOIO pO3pPOOKY KOPUCHOIO came 3aBIAKH ii BiIHOCHOI
OIOKETHOCTI, JIETKOCTI B MOBTOPIOBaHI, MPOCTOTH B BUKOPUCTAHHI, CIPOMOKHOCTI
70 MacmTabyBaHHS, ¥ HAaIMOJIEIIMBO PEKOMEH]Iy€ BUIBHO BIPOBAIKYBATU OYIb-SIKY
il YacTUHY B OCBITHI NPOIECH I1HXEHEPHUX BY31B, YCBIJOMJIIOIOYM BIJICYTHICTb
MOPIBHIOBAaHUX aJbTEPHATHUB.
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KopucHi nocuianns:
1. Cropinka npoekty Ha GitHub: https://github.com/TechnoPreacher/sensors
2. IlocunanHss Ha pe3ylnbTaTd BUKOPUCTAHHS  PO3POOICHHOTO  KOMILIEKCY:
https://docs.google.com/spreadsheets/d/1THDiL31AZEo0ai5DQ0SvaDz-9BHYNSGax
Y ypbQrixG4So/edit?usp=sharing

Cyukoe I'puzopin Muxaitnoeuu, 00kmop mexHivHux Hayx,
npocghecop, Hayionanvnuti mexuiunuii yHieepcumem
"Xapxkiecvkuu nonimexniunuu incmumym'”, m. Xapkie
ORCID: 0000-0002-1805-0466

Jlonuenko Anopin Banepiitosuu, acnipanm,
Hayionanvnuii mexniunuu yHisepcumem

"Xapxiecoxkuu nonimexniunuy incmumym'”, m. Xapxie

EJEKTPOMATHITHO — AKYCTUYHUM NEPETBOPIOBAY
JJIA YIIBTPA3BYKOBOI'O ITPOAYKTUBHOI'O KOHTPOJIIO
METAJIOBUPOBIB B IIOTOII BUPOBHUIITBA

IaTepreT-anpeca myoOmikailii Ha cauTi:
http://www.konferenciaonline.org.ua/ua/article/id-1075/

Bigomo, 110 mTPOMHCIOBICTE BHUPOOJISE€ COTHI MUIBHOHIB TOH CTaJIEBUX
METaJI0BUPOOIB HUIAXOM MPOKATKH, BUTHKKMA Tomo. Jlo Takux MeTajsoBupoOiB
BIIHOCSTHCS 3aJi3HUYHI pEHKH, TpyOw, JHUCTH, Oanku Ta Oarato 1HmMX. Jis
3a0e3MeyeHHs HeoOXIJHOI SKOCTI BHUPOOIB Ta HACTyMmHOI Oe3aBapiiiHOiI iX
eKcIuTyaTalli cy4yacHe BHUPOOHMIITBO MOBHUHHE OyTH 3a0e3MedYeHO IBHUJIKICHUMHU
3acobamMu HEPYHHIBHOTO KOHTpOJt0. HailO1ibll NOMIMpeHuM METOIOM HEPYHHIBHOTO
KOHTPOJIIO € yIbTpa3BykoBuil. [Ipore TpanuuiiiHa ynbTpa3ByKoBa [1arHOCTHKA 3
BUKOPUCTAHHSIM KOHTAKTHOI PIAMHU HE MOXKE 3a0€3MEYUTH KOHTPOJIb 00’ €KTIB, L0
nepeMimyIOTbcsi 31 mBUAKICTIO 1 M/c 1 Oliblie. EJIGKTpOMaFHiTHO — aKyCTHqu
nepeTBopIOBaql (EMAII) uepe3 noBitpsiHi a00 i€IeKTPUYH1 TMPOIIAPKHU mix EMAII
1 MOBEPXHEI MeTally 3a0e3MeuyloTh TPAKTHIHO OyIb-sIKy HIBUIKICTb KOHTPOIIIO.
[Ipu upomy nsi 3abe3medeHHsT HAIHOCTI JIarHOCTUKH HEOOXITHO 3 BHCOKOIO
TOYHICTIO MIATPUMYBATH BEIMYMUHY IOBITPSHOIO MPOIIAPKY B MPOILIECI KOHTPOJIIO,
10 JaJIEKO HE 3aBXJI1 MOXKJIMBO peai3yBaTH Ha HpaKTI/IHi

Jist BUpILICHHS IOCTaBICHOT HAYKOBO — TEXHIYHOI 3ajadi 3aMPOTIOHOBAHO
pO3pOOUTH 1 BUTOTOBUTHU eJ'IeKTpOMaFHlTHO — aKyCTUYHHMI MepeTBOPIOBaY, SKUN
3a0e3neuye cTabuIbHICTH BijacTtaHi Mibk EMAII 1 moBepxHero wMerany uepes
J1EJEKTPUYHUNA TPOLIAPOK 33/1aHO1 TOBIIMHHU B MPOLIEC] MEPEMIIIEHHS METaJI0BUPOOyY
BiTHOCHO ceHcopa. Konctpykiis po3podienoro EMAII naBenena na puc.1.

Ha puc.l nokazano: 1 — EMAII; 2 — cepaeyHuK MepeTBOproBaya IO HE
o0epTaeThCs; 3 — eJIEMEHT MepeTBOpIOBaYa 1o o0epTaeThes; 4 — 6aHaax; 5 — MoJkoC
JDKepesla MAar”iTHOro mojis; 6 — BHCOKOYAaCTOTHA KOTYIIKAa, IO pO3MiIIeHa B
JIENEeKTPUYHIN OCHOBI; 7 — eJNEKTPOHHUM OJOK YIpaBIiHHSA BHCOKOYACTOTHOIO
KOTYIIIKOIO; 8 — 3’€HyBad BHCOKOYACTOTHOI KOTYLIKHM 3 T€HEPaTopoM >KUBJICHHS,
9 — 3’emHyBau BHMCOKOYACTOTHOI KOTYIIKM 3 [OCHJIIOBaYeM IPUHHATHX
YABTPA3BYKOBHX IMITYJIbCIB.
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Pucynoxk 1

Ha puc.2 naBeneno 300pakeHHss BUroToBiaeHux BapiaHTiB EMAII, sika MOXyTh
KOTUTHCS 10 TTIOBEPXHI METAIIOBUPOOY, K1 MiJISATal0Th J1arHO CTYBaHHIO.

MarniTHe TOJie TONAEThCS HA TIEPETBOPIOBAY YEpe3 IEHTPATbHY OCHOBY
JacTHHY, sIKa HE o0epTaeThCcsi. B OTBip 1€l K OCl uepe3 MPOBIIHUKU TOJAOTHCS
MOTY>KHI IMIYJIbCH CTPYMY >KHMBJICHHs. [Ipuiinari 3 BupoOy yabTpa3ByKOBI CHUTHAJIU
yepe3 1HII1 TPOBITHUKY MOCTYNAIOTh Ha MOCUITIOBAY.

Pucynok 2

[TeperBoproBau omupaeThcs OangaxeMm, abo OaHmaxkemM 1 OOKOBUMU
METaJITYHUMU €JIEMEHTaMH (3aJICKHO BiJl KOHCTPYKIIii) HA MTOBEPXHIO METAJIOBUPOOY,
30epiratoun TakuM dnHOM Biznctanb Bim EMAII 1 moBepxHeo Merany MOCTIHHOIO.
BiamoBimHo, curHam, skuil 30yMKYy€ThCSs Ta TPUHAMAETBCS 3  BUPOOY IO
KOHTPOJIIOETHCS Oye cTablabHUM. J[0CTOBIPHICTh IIarHOCTUKUA METaly Oy/e BUIIOO
HIXK TPAIULIIIHUM METOIOM.
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