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Most of the processes that are available for analysis in economy and finances
today exhibit nonstationary behavior and contain nonlinearities with respect to
variables and/or parameters. If we consider, for example, GDP of USA it has long-
term positive trend with slight fluctuations, and GDP of Ukraine, especially in 1990s,
shows substantial variations with volatile nonlinear trend. Such characteristics require
more attention and efforts for constructing adequate models and estimating model
based forecasts [1]. A substantial help in solving these tasks can provide
appropriately designed and implemented decision support system (DSS) based upon
known system analysis principles [2]. The principles have been used in practice to
construct computer based control and diagnostic systems and are basically as follows:
hierarchical functional system structure; application of preliminary data processing,
optimization and model adaptation procedures; identification and taking into
consideration possible data uncertainties of statistical, structural and parametric
types; application of appropriate criteria base to guaranty high quality of data,
constructing adequate model and generating high quality forecasts (and possibly
control actions); providing for a set of decision generating procedures necessary for
computing possible decision alternatives and selecting the best one of them for
further practical implementation.

The hierarchical DSS structure is characteristic for the most modern computer
based control systems, and it has flexible architecture/functionality capable to take
into consideration possible changes of data structures, modeling alternatives, varieties
of necessary forecasts as well as control actions. The task of preliminary data
processing is mostly in correctly preparing the data to modeling. The usually applied
functions at this stage are data normalizing, filtering, filling in the gaps, processing
outliers etc. These functions are directed towards minimizing influence of
uncertainties in the form of short samples, lost observations, noisy measurements,
and outliers. Minimizing negative influence of possible data uncertainties is directed
towards minimizing uncertainties in model structure and its parameters, and generally
results in higher model adequacy and improvement quality of final decision. The
possible parametric uncertainties of the models constructed is minimized by correct
selection of parameter estimation procedures; for solving this task there exists a set of
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parameter estimation methods for the cases of various data distributions and
linear/nonlinear model structures.

An important role in DSS plays correctly selected (or developed) set of
statistical criteria providing for a high quality of computational results at each stage
of data processing, model constructing, forecast estimation, and generating of
decision alternatives. Quality of data can be tested with its variance that formally
characterizes informational content. To perform the function it is also useful to
analyze data time derivatives using appropriate polynomial model. Adequacy of
models constructed and estimated forecasts is evaluated with their own sets of
criteria. Analysis of decision alternatives can be performed with application of
appropriate simulation procedures that show quality of the final results of decision
making.

On the data analyzing stage two types of nonstationarity are met: availability of
data trend (integrated processes), and heteroscedasticity — when the process variance
Is time-varying. The data analysis methodologies are available for both cases, and the
model structures can be selected (or constructed by a researcher) successfully to
reach necessary model adequacy. In the case of heteroscedasticity it is necessary to
construct volatility model describing time evolution of variance that is useful for
estimating, for example, possible market loss.

Analysis of nonlinearity shows that the two basic types of nonlinearities met in
practice are nonlinearities with respect to variables, and nonlinearities with respect to
parameters. An important point here is in correct selection of model parameter
estimation technique. The first type allows application of linear and nonlinear LS
versions, though the second type requires application of nonlinear LS, maximum
likelihood (ML) method and Monte Carlo for Markov Chains (MCMC). It should be
stressed that incorrect selection of the parameter estimation method results in biased
parameter estimates and inadequate model.

The DSS of the type described was used successfully for estimating financial
risks such as market and operational risks.
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It is believed that Ukraine is a maritime state. And this is true because its
shores are washed by two seas (Black and Azov), through the Bosphorus, Ukrainian
ships can go to the Mediterranean Sea, and from there to the World Ocean [1]. The
state of Ukraine has its own merchant and fishing fleet, the tonnage and number of
which have significantly decreased, an extensive network of ports and port points [2].

Trends of the second decade of the twenty-first century show that the volume
of maritime traffic is growing year by year, the demand for passenger (cruise) traffic
Is increasing, projects are being developed to develop underwater hydrocarbon
deposits on the continental shelf of Ukraine [3]. Despite the annexation of Crimea
and the aggression in the east, it retained its naval forces of the Armed Forces of
Ukraine. The main feature of the underwater sphere is that it is hidden from human
senses (sight and hearing), radar and infrared surveillance. The only branch of
science and technology that provides coverage of the underwater environment and the
use of prodiidia remains hydroacoustics.

Therefore, the authors take on the responsibility based on world experience to
propose a solution to one of the epistemological problems, which is the classification
of sonar devices that are installed (or may be installed) on ships and boats of the
Navy, ships and boats of the border service, scientific research vessels and other
watercraft that solve various problems of lighting the underwater environment.

Analyzing the latest foreign publications on the subject of scientific research,
the following should be noted. Thus, the article [5] presents a method of creating
artificial neural networks used as a classifier of hydroacoustic signatures generated by
a moving ship. The main task of [6-7] is the classification of objects that created
underwater noise. Thus, in [6] measurements were performed dynamically, running
the ship past stationary hydrophones mounted on tripods at a height of 1 m above the
seabed. In [7], to detect the source of noise on board, the level of vibration was
measured using accelerometers, which were installed on important components of
technology [8]. Based on this measurement, the sound pressure level [9], noise
spectra and spectrograms [10], acoustic energy transfer through the housing into
water were determined. In [11] it was verified that the components of underwater

7



noise originate from the oscillations of ship mechanisms. In [12] it was possible to
create a sonar signature of a moving ship. In works [13] during complex
measurements of ships on tests and estimation of acoustic range the hydroacoustic
noises created by the moving vessel were received. A classifier of acoustic signatures
was developed in [14]. However, the classification of sonar according to various
criteria has not been carried out so far, which is an urgent task in terms of building
Ukraine.

The term classification comes from the Latin word classis — category and
facere — to do. This concept in science (in the broadest sense), in philosophy, in
formal logic and other fields of knowledge, which means a kind of distribution of the
concept under consideration, on a certain basis (feature, criterion). In this case, the
generic (basic or original) concept, considered as a class or set, is divided into species
(subclasses or subsets), and those, in turn, are divided into subspecies and subclasses
of smaller scale.

Classification methods and procedures are widely used in research to solve a
variety of cognitive problems. According to the history of science, a rather strict and
clear classification summarizes the results of the previous development of this field
of knowledge and at the same time marks the beginning of a new stage in its
development. This classification has great heuristic power, allowing to predict the
existence of previously unknown objects or to reveal new connections and
relationships between already known objects.

The method of classification — a set of rules and the result of the division of a
given set of objects into subsets — classification groups according to the signs of
similarity or difference.

There are two main methods of classification: hierarchical and faceted
methods.

The hierarchical method establishes the relationship of subordination between
different groups. Qualitative properties of sets of objects are consistently detailed:
class, subclass, group, subgroup, type and further. The degree of classification is the
next stage of classification, the result of which is a set of classification groups.

The mass of objects to be classified is divided into subsets on some basis of
distribution - a separate feature of classification or their combination.

There are three conditions. First, the union of subsets of classification groups
of one level of the hierarchy gives the original set of objects. Secondly, the
intersection of classification groups of one level of the hierarchy gives a zero subset.
Third, the possibility of using different sets of classification features of each
hierarchical branch of classification.

The use of a hierarchical classification system is accompanied by two
shortcomings. The first is the impossibility of making changes to the classifier
(adding or removing classification features, changing the sequence of their
application) after creation. The second is the time-consuming search for information
on an arbitrary combination of classification features.

The faceted method of classification assumes that the original set of objects is
divided into subsets of groups according to independent signs of classification, which
are called facets. A facet is a set of values for a single classification feature. All facets
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are mutually independent. Each object simultaneously has classification features from
different facets, and classification groups are created dynamically by setting the facet
formula - the sequence of facets and the values of the classification features of the
selected facets.

The advantage of the facet method is the flexibility of the structure: the change
of any facet (increase or decrease in the number of classification features) affects the
analyzed set. Its main disadvantage is the non-standard (from a mathematical point of
view) application.

Thus, the classification of sonar will be developed using a mixed method,
which is a reasonable combination of two main methods of classification: hierarchical
and faceted.
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The paper reveals the issues of the need to improve and introduce model and simulation
complexes using innovative technologies in the educational and practical sphere of activity of
private and commanding officers. Specialists in the field of civil defence must own and apply
information technologies to solve the problems of timely warning and ensuring the elimination of
emergency situations with the least number of dead and injured people, material damage.

A significant increase in natural and man-made threats requires an urgent
review of conceptual approaches to improving the ability of the State Emergency
Service to ensure the national security of Ukraine, the effective protection of our
citizens and the state’s economy.

Every year, about 300 emergencies occur in the country, 100 thousand fires at
work, at home and in natural ecosystems. Every year, about 3,000 citizens die from
the damaging factors of emergencies and fires, several thousand forest hectares,
agricultural and steppe plantations are destroyed, and the human and budgetary
resources of the state are critically depleted.

It is possible to qualitatively change the situation in the field of response to
emergencies and fires only with the constant attention and support of specialists in
this area.

Modeling and simulation techniques are used to improve the learning process,
the work process and the quality of the work performed in emergency response.

Simulation and modeling are methods that allow you to build models that
describe processes as they would actually take place. Such models can be "played" in
time for both one test and a given set of them. In this case, the results will be
determined by the random nature of the processes. Based on these data, fairly stable
statistics can be obtained. Modeling is a research method in which the system under
study is replaced by a model that describes the real system with sufficient accuracy
and experiments are carried out with it in order to obtain information about this
system. Experimenting with the model is expressed in understanding the essence of
the phenomenon without resorting to experiments on a real object. This model can be
used for experimentation on a computer in order to design, analyze and evaluate the
functioning of an object. Simulation is used when:

e it is expensive or impossible to experiment on a real object;
e it is impossible to build an analytical model;
e it is necessary to simulate the behavior of the system in time.
The purpose of modeling is to reproduce the behavior of the system under
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study based on the results of the analysis of the most significant relationships
between its elements, or in other words, to develop a simulator (simulation modeling)
of the studied subject area for conducting various experiments. This type of modeling
allows you to simulate the behavior of the system in time. Moreover, the advantage is
that the time in the model can be controlled: slow down in the case of fast processes
and speed up for modeling systems with slow variability. It is possible to imitate the
behavior of those objects with which real experiments are expensive, impossible or
dangerous.

An example of software systems that carry out the process of modeling and
simulating emergency situations can be the developments presented by the National
University of Civil Defence of Ukraine [1]:

e a software simulator for the formation of fire extinguishing management
skills on the railway (this software simulator allows you to work out the
skills of a fire extinguishing manager on the railway);

e a software simulator for the formation of fire extinguishing management
skills in a shopping center (this software simulator allows you to work
out the skills of the head of a structural unit for fire extinguishing
management in a shopping center);

e educational and training computer system (network model) for the
elimination of the consequences of natural emergencies (the network
model of the educational software complex allows you to work out the
skills of managing the elimination of a natural emergency) and others.

A striking example of the use of software in the educational process in the
preparation of applicants for higher education (study of academic disciplines, writing
qualification papers, optional and other practical activities, writing competitive
papers) are the programs:

e PyroSim, which is designed to simulate the spread of fire hazards;

e Pthfinder, which is designed to simulate the evacuation of people in case
of fire and others.

Thanks to these software systems, the practical component is developed.

The professional activity of specialists in the field of civil defence refers to
dangerous, intense and difficult types of work, containing a significant risk to life and
health. The influence is exerted by working conditions, features of official activity,
the nature of the functions performed and other factors.

To minimize the influence of the above factors and work out the main points
provided for by functional duties, it is necessary to carry out further development and
subsequent use of software systems during educational activities, service training,
advanced training courses, etc.
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With most international press reporting after August 2021 being focused on “fall of Kabul”,
it should be noted that it will be those who carry on in the region as neighbors that need to deal
with Taliban-controlled Afghanistan, and not as much those who left. With centuries of foreign
conquest that attempted to subdue Afghanistan and its people, the most impactful in the past 50
years will remain both the decade long Soviet occupation of the land and US presence that lasted
20 years and ended abruptly two months ago. The article examines Uzbekistan's exposure to
Islamic extremism throughout its 30 years of independence, as well as historical traits that shaped
the future interrelation with more religiously fundamental neighbors. The country may have kept
away from the open civil conflict that became widespread in other parts of the ex-Soviet area, but
was not immune to attempts (albeit relatively sporadic) to topple its secular regime by radical
elements originating either within homeland, or in its immediate vicinity.

1. Introduction — Nobody in the Region is Immune to Taliban Influence.
When entering a discourse on consequences that Taliban-controlled Afghanistan
wields on the neighboring region of Central Asia, one needs to remember that we are
not talking about one Islamic hot-spot affecting otherwise secular territory, but rather
about one distorted display of Islamic fundamentalism impacting (with a likely
negative influence) already religiously rich domain, spanning from western China to
the shores of Caspian Sea.

All of the foreign powers attempting to conquer Afghanistan throughout the
centuries essentially failed, and all of the regional powerhouses once dominating the
land currently occupied by Uzbekistan left — either after encountering disapproval or
outright defiance, or by virtue of their own annihilation. One of author’s key contacts
(a former Soviet Army intelligence officer dispatched to Afghanistan for three years
at the very beginning of Soviet occupation who is still professionally engaged in
Afghanistan, making use of his intimate knowledge of Uzbekistan for past 40 years)
cautions that today’s Taliban should not be seen as an offspring of Al-Qaeda or any
other militant movement, but rather understand its roots in the predominant ethnic
group that Taliban is composed of — Pashtuns.

For centuries, Pashtuns’ approach toward daily life derived from three
positions, in order of importance:

1. Code of honor

2. Islamic legal framework of Sharia

3. Whatever civil law that was installed at any particular time.

He ventures even further in his understanding of Taliban controlled society —
for some time to come, the code of honor will play the most dominant position in
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dealing with any aspect of life, including corruption or upholding justice (in their
own comprehension of it, or lack thereof). The officer contends that past 20 years
may have given Afghanistan concepts such as Constitution or formally prescribed
Rule of Law — in reality the lawlessness that took over every segment of society was
endless (having been privy to some of the business deals conducted by the myriad of
Afghan “leaders” installed within past 20 years, he is strongly critical of very specific
individuals, involved in very specific amounts of embezzlement of national wealth) .
At the end of August 2021, he predicted that it will take a month before the newly
“crowned” Taliban will come to their own conclusions as to how to interact with
main international powers, and it will essentially come down to running out of
financial resources that have helped Taliban to come to control the country — for all
the loud rhetoric of Russia and Turkey playing a major role in directing the Taliban
(more precise would be a term “not to derail from where they are now”), these two
countries will not provide financing. Money will eventually come in the form of aid
from Qatar, Germany, UK, USA and possibly China, and it is a matter of time when
the global domain will engage in Afghanistan again. Countered by the factuality that
even though Taliban was sometimes in the past strongly opposed to production and
export of narcotics, but they embraced the trade later anyway, the officer agrees that
even with corruption, only the time will with prove that the old habits die out hard.
His active Soviet intelligence activities notwithstanding, the past 20 years proved to
be highly productive for the officer’s own business in dealings with Afghanistan, and
he is not deterred by the current shape and form of the Afghan government — and his
bets on future business are on his longstanding relationships with Hazaras2.

The article attempts to shed light on Uzbekistan, as the country that managed to
stay away from both a full-fledged ethnic civil war that during 1990’s engulfed many
of the newly independent post-Soviet republics, as well as major clashes with Islamic
radicalism that would depose or otherwise destabilize an existing government. While
maintaining its fair share of distance from both Russian and Western influence, Islam
Karimov — one of the longest-serving post-Soviet rulers (through positions of Uzbek
SSR Communist Party’s First Secretary, presidency of Uzbek SSR shortly before the
fall of the Soviet Union, and later presidency of independent Uzbekistan — altogether
for 27 years from 1989 till 2016), never let any opposition — political or religious —
take hold of ground in the country, and it remains his legacy that only those who
wished him no harm were allowed to co-exist.

2. A Decade before the Fall of the Soviet Union. Later after the fall of the
Soviet Union, during the Tajik Civil War fueled by not only remnants of Cold War
era mujahedeen movements, but also newly awakening jihadist radicalism, and
throughout the numerous events in newly independent Uzbekistan that were labeled
as having background in Islamic fundamentalism or outright terrorism, those from the
elite military units who experienced that one year in Bukhara prior to entering
Afghanistan watch with understanding the currently unfolding situation in
Afghanistan and the possible repercussions for the neighboring Central Asian region.
Ethnically heterogeneous Bukhara, with a strong influence of local Tajik population
in addition to Uzbeks, was already in Soviet times a relatively religiously conscious
spot even for Central Asian standards. Despite the famous Marxist dictum of
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“religion 1s the opium of the people” being applied by Soviet propagandists to just
about any religion surfacing among the Union’s populace, the city of Bukhara
boasted not only several mosques, but also multiple Islamic madrasas that enjoyed
mass attendance by the local population.

3. Newly Independent Uzbekistan of the 1990°s. For the various Islamist
groupings that were to show their presence within next 20 or so years and became the
casus belli for Islam Karimov holding the country’s reign with iron fist, the situation
was quite different to that having an ethnic background. Although many scholars
agree that under often thin veil of suppressing Islamic radicalism all other forms of
dissent and opposition were mercilessly crushed, the territory of Uzbekistan (unlike
neighboring Tajikistan) never became a stronghold of any religiously extremist
assembly. In his memoirs-styled account of his tenure as British Ambassador to
Uzbekistan, Craig Murray illustrates the basic approach by the Government of
Uzbekistan towards displays of Islamic affiliation in this telling paragraph:

There is a state-authorized Islamic organization in Uzbekistan that uses about a
fifth of the traditional mosques for Friday prayer, at which the mullahs read out
messages dictated by the government. The remainder have been closed. Observing
the ritual of prayer five times per day is discouraged by the government mosques, as
is fasting at Ramadan .

4. The First Decade of 2000’s — Struggle with Islamic Militants Continues.
Fredholm (2003) notes that by the end of 1990’s and well into the new millennium, at
least ten other Islamic militant groups were active particularly in Fergana Valley,
notably Tabligh (“Revelation”), Uzun soqol (“Long Beard”), Adolat uyushmasi
(“Justice Union”), Islom lashkarlari (“Warriors of Islam™), Tavba (“Repentance”),
Nurchilar (“Ray of Light”), Jamaat-e Tablighi (Islamic missionary movements based
in India and Pakistan, but known to have administered the recruitment of Islamic
volunteers to the jihad in Afghanistan and countries of Central Asia) .

5. 2010°s with Reactions of Grass-root Uzbeks to Broader Conflicts in
Middle East and beyond. Most of 2010’s were the years when the author made
numerous visits to all five republics of the Central Asian region (over 40 trips), of
which Uzbekistan was the most frequented destination. With the background of
Increasing instability getting hold of countries caught up in brutal civil wars, many of
them as multifaceted as they can get, the situation was alerting the Uzbek security
forces constantly — this time (as opposed to incoming radical elements that Karimov
learned well how to repel), it was the youngsters from the rural areas (of much higher
unemployment rates as opposed to the Capital and regional municipalities) that were
drawn into Middle Eastern conflict dens of particularly Syria as mercenaries for a
variety of warring factions. A longtime contact and mentor of Uzbekistan origin cited
specific cities and villages where youth was recruited for engagement in Syria, at the
rate of roughly USD 50 a day. For most of the recruited men there was very little in
common with the radical Islamic tenets — they simply took an opportunity to earn
three to five times more than they would in their native country (had they been
employed at all, that is) .

6. 2021 and Moving Forward. Uzbekistan’s determination to maintain all
channels with Afghanistan open was amplified on August 26, 2021, relatively early
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into nascent Talibanled Afghanistan, when the First Deputy Minister of Foreign
Affairs Farhod Arziyev (also former Ambassador to India) testified in Uzbek Senate
that “Taliban is a factor that cannot be denied”, pledging a continuous diplomatic
engagement with Kabul, and confirmed maintaining of all functions of both the
Uzbek Embassy in Kabul, as well as its consulate in Mazar-i-Sharif . Furthermore,
already on August 13, 2021, Uzbek diplomats joined their colleagues from Russia
and Turkmenistan in Qatar in direct negotiations with the representatives of Taliban,
discussing everything ranging from “a broad situation in Afghanistan”, to very
specific guarantees for safety of the diplomatic missions of Central Asian republics in
the country .

7. Conclusions. Being asked a direct question regarding future interaction of
Taliban-led government in Afghanistan and neighboring Central Asian region, a
former diplomat of one of Central Asian republics straightforwardly responded that

Central Asia [in the sense of five post-Soviet republics] is governed today by
framework of axis Russia — China — Taliban, and as far as Uzbekistan is concerned,
just like other four republics, it has spoken to and will continue to communicate with
Taliban-controlled government in Kabul. Taliban as a movement will not aim at
encroaching on the neighboring territory in terms of direct political or military
influence — which can also be interpreted as a pledge that Taliban will simply not
allow anybody to exit the borders. Whether this Taliban pledge also applies to other
Islamic factions operating on the territory of Afghanistan, including various off-
springs of ISIS or Al-Qaeda, that is totally different question .

Having known the former diplomat for over 10 years, it may be well
interpreted that while some countries in the region, in particular Uzbekistan, may
have chosen a path of welcoming Western political and financial aid (as opposed to
traditionally being aligned with Russia, or from time to time during president Islam
Karimov’s regime trying to be non-aligned altogether), the countries understand both
the might and importance of Chinese influence, as well as regional security
repercussions should Russia start to feel threatened by new wave of Islamic
radicalism possibly originating in Afghanistan. Thus — before any country in Central
Asia accuses Taliban of being the source of instability, they will built consensus with
major regional powers first, and simultaneously keep an open channel of
communication with Kabul. Furthermore, Uzbekistan having opened up significantly
to the outside world after President Shavkat Mirziyoyev firmly took control of
Karimov’s legacy (concerning everything from abolishing visa regimes for many of
the Western countries, introducing full convertibility of the local currency, launching
privatization programmes, welcoming both US and rich Gulf region countries’
investments with accompanied obligatory advisory, to transforming many of the
domestic industrial sectors to come closer to market economy), the country will
simply not abandon its new direction and will not allow freshly unfolding regional
scenarios, however unexpected, to derail from reaching set goals. Faithful to the
saying “the East is a delicate matter” every so often quoted in local context, Uzbeks
see more opportunities than threats in its transformed southern neighbor, and will
follow what they do best — to discuss every issue until a consensus beneficial to
Uzbekistan is reached.
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PREVENTION OF EMERGENCY EMERGENCY SITUATIONS IN
RAILWAY TUNNELS
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The paper considers the solution of the problem of increasing the efficiency of the process of
prevention of terrorist emergencies in the tunnels of railway transport. Within the framework of the
set scientific task the current state of the issue of formation of the mathematical apparatus of
methods of counteraction to emergency situations of terrorist character in railway tunnels is
analyzed.

One of the most important elements of the critical infrastructure of any state
are the objects of transport infrastructure [1]. Ukraine is no exception. Moreover, the
high percentage of technical neglect and the lack of adequate funding for
infrastructure upgrades leads to the acceleration of hazardous phenomena at these
facilities [2]. Factors of anthropogenic impact on the safety of critical railway
infrastructure play a special role. The latter include possible terrorist acts [3].

Analysis of the consequences of terrorist emergencies at railway facilities, both
in leading countries and in developing countries and Ukraine proves that the
emergency process in case of detection of an explosive device at the site is
determined by the following chronology of interdependent events, namely: search
and identification of the explosive device, localization and disposal of the explosive
device, actions after the end of work, which in case of emergency is accompanied by
additional measures to eliminate it.

On the other hand, the analysis of the existing technical equipment of special
services of Ukraine for neutralization of terrorist devices at railway transport facilities
shows the lack of effective engineering and technical means and, accordingly,
methodological support, namely a set of methods to prevent terrorist emergencies.
using explosive devices at railway transport facilities [4]. Therefore, there is a
problem with the formation of effective methodological approaches, mathematical
models and methods for the prevention of terrorist emergencies at railway facilities.

Thus, based on the analysis of the information presented in [5-8], further
research to develop effective approaches to solving the problem of terrorist
emergency prevention in railway tunnels should be carried out in the following areas:
first, the formation of a mathematical model of terrorist emergency prevention in
railway tunnels; as a part of system of the equations on consecutive decision of
interconnected separate problems which together will allow to define constructive
(the area, mutual arrangement of elements of the device, etc.) and durability
parameters of additional means of collective protection of pyrotechnicians; secondly,
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the formation of an appropriate methodology for the prevention of terrorist
emergencies in railway tunnels. The control algorithm of the latter must take into
account the multilevel liquidation works and procedures for calculating the
parameters of extinguishing impulse and determining the minimum possible distance
of explosives, taking into account the risk of damage to pyrotechnics fragments and
structural elements of the railway tunnel.

Analysis of the mathematical apparatus of the emerging mathematical model of
terrorist emergency prevention in railway tunnels suggests that the processes of
terrorist emergency prevention in railway tunnels can be described by a system of
equations that determine the dependence of the consequences of different priority
groups on the type of emergency. the thickness of the protective device, the minimum
safe distance for the initialization of the explosive device, the effective area of the
protective device, the time of operational activities and their various combinations.
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The article discusses the reasons for using new approaches for organizing information
networks, analyzed content naming subsystems and type of routing strategies in latest projects of
Information-Centric Networks. The process of discovering and retrieving named data objects is
considered.

There is a growing need for security and mobility support of information
sources. To solve the problem of network name resolution have been proposed:
Content Distribution Networks (CDN), peer-to-peer file exchange systems
(BitTorrent), replicating and distributing content system. These systems helped to
Improve access to content, but did not improve the underlying network topology and,
accordingly, did not optimize network delivery performance [1]. The search for new
approaches led to the creation of Information Centric Networking (ICN) concept [1].
This network architecture takes advantage of Intranet caching and multicast
mechanisms through network layer information naming, mobility management and
enhanced security features [2].

Content in the ICN is named directly, published on the web, copied to the
cache, and finally queried by name using a lookup or fetch primitive. The process of
searching for a piece of data occurs through an arbitrary broadcast of a request, and
the result will be an information object from any host that has a copy of the data. In
this process, the validity of the object must be guaranteed (based on the use of self-
certified names) [3-4].

Communication in ICN is initiated by receivers who request Name Data
Objects (NDO). Senders provide the required NDOs to the recipients by publishing
objects. As seen in fig. 1, the ICN can identify user requests that contain data from
any resource that has a copy of the object. This possibility is provided by caching
efficient. In ICN, any communication session is initiated by the client and no data can
be received unless explicitly requested by the subscriber.

The NDO routing process depends on the name scheme and could be of two
types. The first is the two-phase NR mechanism. The first phase is the transformation
of the content name into one or more locators. The second phase involves routing the
request message to one of the locators using the shortest path (based on the topology).
The advantage of the method is that the discovery of the NDO node will be
guaranteed. The disadvantage of routing is that some of the required information may
exist in the system while the system announces that the required information does not
exist in the nodes.
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The second routing scheme is single-phase NBR. In this case, the NDO request
is forwarded to Content Routers (CRs), which determine the next request
transmission based on the NDO name. In this scheme, there can be two models:
unstructured (similar to IP with a slight modification) and structured routing model
(uses a Distributed Hash Table - DHT to look up and determine the route).

ICN data network projects have been developed with differ in routing
algorithms, naming schemes, and deployment models: Data-Oriented Network
Architecture (DONA, Berkeley University), Publish-Subscribe Internet Technology
(PURSUIT), Publish-Subscribe Internet Routing Paradigm (PSIRP), Scalable and
Adaptive Internet solutions (SAIL), 4WARD, Content Mediator architecture for
content-aware networks (COMET), CONVERGENCE, Named Data Networking
(NDN), Content Centric Networking (CCN), Mobility First (NSF Mobility First
project, online), ANR Connect, Knowledge-Based Networking (KBN), Network of
Information (NetInf), Context-Aware Green ICN Model (CAGIM).

Tab. 1 presents the analysis results of the ICN projects according to the
following characteristics: naming system, security and routing.

Tab. 1. ICN project analysis

ICN  project/ Naming scheme | Security Routing
parameters

DONA Flat Self- certification naming NR
PURSUIT Flat /Hybrid Self- certification naming NR
SAIL Ni: //a /L form | Self- certification naming NBR
COMET Not determined | Not determined NBR
MobilityFirs Flat Self- certification naming NR
NDN Hierarchical Packet level meta-data NBR
CBN/CBCB Attribute base | Not guaranteed NBR
KBN Hierarchical Not guaranteed NR
G-ICN Hybrid Packet level meta-data NR
NetInF Flat Self- certification naming NR
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Thus, one of the main characteristics of all ICN architectures is the content
name structure that makes it accessible. A common feature of all ICN architectures is
that the content name is location independent.
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Lidar data can be put to use in any of the myriad ways for any digital terrain data. These
are limited to the needs, imagination (and available software) of the users. In this respect, lidar
terrain data are no different from surface model data from any other source. Lidar data are
advantageous for the client because they can be collected more quickly, accurately, often less
expensively, and under conditions that are challenging or impossible with other technologies.

User Applications. Depending on the survey application, lidar or laser
altimetry can be viewed as another complementary technology for the development
of surface model generation. For many survey applications, airborne laser altimetry is
currently deployed in conjunction with other more traditional sensors including
standard aerial film cameras, digital cameras, multispectralhyperspectral scanners, or
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hybrid imagery. In such cases, lidar is used to provide the base DTM upon which
additional value-added products are created. In general, laser altimetry is evaluated as
an addition to the remote sensing toolbox that can add significant value to the data
products produced by providing high-resolution DEMs used as an independent
product or in conjunction with other sensor systems. Deploying airborne lidar within
a field survey can provide additional value depending on project specific goals and
deliverables. Since each individual client has particular needs and specifications,
laser altimetry may or may not meet these expectations without support from
traditional survey methods. In certain applications, such as forestry or coastal
engineering, lidar offers unique capabilities not achievable with any other
technology. A brief review of several primary applications of commercial activity
follows.

Forestry. The use of airborne lidar in the forestry industry was one of the first
commercial areas investigated. Accurate information on the terrain and topography
beneath the tree canopy is extremely important to both the forestry industry and
natural resource managers. Accurate information on tree heights and densities is also
critical information that is difficult to obtain using conventional techniques. Airborne
lidar technology, unlike radar or satellite imaging, can simultaneously map the
ground beneath the tree canopy as well as relative tree heights. Post-processing of the
data allows the individual laser returns to be analyzed and classified as vegetation or
ground returns allowing DTMs of the bare ground to be generated and representative
tree heights to be calculated from DSMs. Emerging techniques from the research
sector using regression statistics and/or full waveform analysis of the return laser
pulse to investigate details of canopy structure are also receiving greater attention as
the technology gains acceptance in the commercial sector. Consequently, airborne
lidar mapping is an extremely effective technique for obtaining both DTMs & DSMs
in forested areas when compared to photogrammetry or extensive ground surveys.

Coastal Engineering. Beach and sand dune mapping of coastal regions are
excellent examples of airborne lidar technology, offering state-of-the-art type
performance with significant advantages over existing survey techniques. Because
traditional photogrammetry is difficult to employ in areas of limited contrast and
width, such as beaches and coastal zones, an active sensing technique such as laser
altimetry offers the ability to complete surveys that would be cost prohibitive using
other methods. In addition, highly dynamic environments, such as coastal zones,
often require constant updating of baseline survey data.

Airborne lidar mapping offers an effective method to perform this type of
mapping on a routine basis. Lidar is also used for mapping and monitoring of shore
belts, dunes, dikes and coastal forests. In combination with airborne lidar bathymetry,
it is a very powerful, integrated coastal analysis tool.

Corridor or Right-of-Way Mapping. Airborne lidar mapping allows rapid,
cost-effective, accurate mapping of linear corridors such as power utility rights-of-
way, gas pipelines, railroads, highways and telecommunications corridors. A major
commercial market is mapping power line corridors to allow for the modeling of
conductor catenary curves, sag, ground clearance, encroachment and accurate
determination of tower and attachment locations. For example, the use of data
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acquired through airborne laser surveys can be combined with simultaneous
measurements of air and conductor temperature and load currents to establish
admissible increases in load-carrying capacity of power lines.

Lidar used on corridor mapping projects for power lines, pipeline or other right
of way surveys provides significant advantages. Often these types of surveys cover
terrain with few roads or access points. An airborne lidar survey can be completed in
hours that would take months to survey by ground methods.

Flood Plain Mapping. Accurate and updated modeling of flood plains is
critical both for disaster planning and flood insurance purposes. Airborne lidar offers
a cost-effective method of acquiring the topographic data required as input for
various flood plain modeling programs; numerous projects have been completed for
this discipline.

As part of its Map Modernization Program, the Federal Emergency
Management Agency. (FEMA) in the U.S. is currently using lidar data for Flood
Insurance Studies and Digital Flood Insurance Rate Maps and related products of the
National Flood Insurance Program (NFIP). FEMA has guidelines which state
specifications that are to be used for the application of laser altimetry systems for
gathering the data necessary to create bare-earth DTMs and other NFIP products.

Urban Modeling. As shown at Figure 1, accurate DSMs of urban
environments are required for a variety of applications including telecommunications,
microclimate modeling, wireless communications, law enforcement and disaster
planning. (See also the virtual city fly-through demonstration on the attached DVD,
as explained in Chapter 15. That virtual city results from the merger of a lidar DSM
and oblique imagery from Pictometry.) In addition, lidar terrain models are ideal for
storm water management in flood prone areas. An active remote sensing system such
as lidar offers the ability to accurately map urban environments without some of the
disadvantages of other technologies.

Fig. 1. Example of digital elevation data used for urban modeling of San Francisco.

Disaster Response and Damage Assessment. Major natural disasters such as
hurricanes or earthquakes stress an emergency response organization’s abilities to
plan and respond. Airborne lidar mapping allows for timely, accurate survey data to
be rapidly incorporated directly into on-going disaster management efforts and allows
rapid post-disaster damage assessments. Lidar is particularly useful in areas prone to
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major topographic changes during natural disasters — areas such as beaches, river
estuaries or flood plains.

Wetlands and Other Restricted Access Areas. Many environmentally
sensitive areas such as wetlands offer limited ground access due to vegetation cover
and soil characteristics, and are difficult to map with traditional photogrammetry.
Airborne laser altimetry offers the capability to survey these areas and can also be
deployed to survey toxic waste sites or industrial waste dumps.

Other. In addition to the commercial applications discussed above, various
efforts are under way to investigate other application areas where airborne lidar may
offer significant advantages. Due to this tool’s versatility and ease of deployment,
unique applications are being explored including the use of lidar in large area models
for special effects in major motion pictures, golf course and ski resort modeling, for
state-of-the-art video games, extremely high-resolution terrain modeling for locating
archeological features of interest, sub-canopy vegetation mapping for wildfire fuel
characterization, slope-stability assessments for landslide hazard analysis and
erosion, avalanche prediction using snow depth and slope parameters, and urban
modeling for realistic flight simulators, such as the virtual city fly-through
demonstration included on the attached DVD.
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VJIK 351.861

DEVELOPMENT OF INFORMATION-ANALYTICAL SUPPORT
OF THE PROCESS OF PREVENTION OF EMERGENCIES
AT TECHNOGENICALLY OVERLOADED FACILITIES OF CHEMICAL

Vovchuk T., Shevchenko O., Shevchenko R.
National University of Civil Protection of Ukraine
E-mail: shevchenko605@i.ua

Within the framework of the set scientific task the current state of the issue of
application of QR-coding technologies in the practice of prevention and liquidation of
emergencies of different manifestations is analyzed [1]. The conditions for the
integration of existing domestic approaches to the prevention of man-made
emergencies at the chemical industry in the conditions of excessive man-made load in
the information and analytical space of the European Community. Information
technology of analytical support of man-made emergency management at chemical
industry facilities in conditions of excessive man-caused load has been developed,
which is based on the methodological apparatus taking into account modern QR-
coding capabilities and is determined by two groups of boundary conditions. , namely
the consequences of the first derivative group, such as: the number of victims, the
number of victims, the number of people with impaired living conditions to the
territory and the time of the emergency zone, the consequences of the second
derivative group, namely: direct and indirect damage to the territory, time of spread
and the consequences of the first derivative of the emergency group. It is proved that
the information technology "Veles" analytical support QR - man-made emergency
management in the chemical industry in conditions of excessive man-made load can
be used in the form of information support of personal computers in emergency
services of different hierarchical levels [2].
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VJIK 658.8

MPOBJIEMA BUKOPUCTAHHS TPAHCIOPTHOI 3AJIAYI JIJIA
OBPOBKHU 3AMOBJIEHDb B YMOBAX PO3INOAIVIEHUX JIOTICTHYHHUX
IHEHTPIB

I'aspuanenxo B. B., Akimos /I. /., Muponos /I. O.,
Hedgronosa A. O., Pycskux 1O. O.
Hayionanonuti mpancnopmnuii ynieepcumem, Kuis, Yxpaina
E-mail: vvgavrilenko1953@gmail.com, std.akimov@gmail.com

The Problem of Using a Transportation Theory to Process Orders
in the Conditions of Distributed Logistics Centers

The transport task is to find the most profitable transportation plan of a homogeneous
product from production points (or storage) to points of consumption, i.e. from suppliers to
consumers, the effectiveness of which will be assessed by criteria of the lowest cost of
transportation. The problem with using this method on a global scale is that there are almost no
companies that produce or maintain only one homogeneous product.

TpancropTHa 3amada ToOJNSAraE B TMOIIYKY HAaWOUIBII BHUTIHOTO TUIaHY
NEPEBE3CHHS OJIHOPITHOTO MPOAYKTY 3 MYyHKTIB BHPOOHHUITBA (UM 30epiraHHs) 10
IMyHKTIB CIIOKHMBAaHHS, TOOTO BiJl MOCTAYAJIILHHUKIB JO CIIOXKHBadiB, €(PEKTUBHICTH
AKOro OyJIeMO OIIHIOBaTH 3a KPUTEPIEM HaWMEHINOI BapTOCTI MEPEBE3CHHS.
[Ipo6iemMor0 BUKOPUCTAHHS LIBOTO METOJY B YMOBax ri00aibHOr0 BCECBITY € Te, IO
Maiike He ICHye KOMMaHid, ki 0 BUPOOJsUIM 4u 30epiraju OJHOPITHUMA MPOIYKT i
JIAIIIE HOTO.

Konu migmpueMcTBO Mae JUII€ OJUH JIOTICTUYHUM TEHTP (Mara3uH, CKIaj,
KaB’SIpHS TOIIO) 1 BC1 KOMIIOHEHTH 3aMOBJICHHS 3HAXOSThCA B HbOMY, TO BUBHAYUTH
MapIpyT, 3a SKUM BiIOyBaTUMETHCS TOCTaBKa, 3a3BUYAll HE € 3aHAATO CKIIATHOIO
3aadero. JlocTaTHRO TPUKUHYTH TOCTIAOBHICTH aApec TakK, IOOHW BIJICTaHb MIXK
HACTYIMHOIO TOYKOIO IOCTaBKH M HUHIIIHIM MICII€3HAXOKEHHSIM OyJia MiHIMAJIBHOIO.
Takwuii BapiaHT po3B’s13aHHS 3a7a4i He Oy/e 3aBXKIU ONTUMAJIBHUM, aji¢ 3a3BHYai BiH
Oyze 3a10BUTbHUM. 3 TOYKU 30py MAaTeMaTHKH, TOUYKH JOCTAaBKH 1 JIOTICTUYHHUMA ICHTP
MOkHa 300pasutu y Burisiai rpada (puc. 1), ne Bepmmaa 0 — IOTICTUYHUN LIEHTD,
BepmMHA 1-6 — TOYKM JOCTaBKH 3aMOBJICHb, a pedpa — CKIAIHICTh MapUIpyTy.
3amada, Ky HEOOXITHO PO3B’S3aTH, HA3MBAETHCS 3a/1a49C0 KOMIBOSDKEpA, 1 MONIATaE B
3HAXOJ/KEHH1 HAaWBHTITHIIIOTO MApPIIPYTy Yepe3 3a3HadeHl BepmruHA Tpada xoua Ou
0 OJTHOMY Pa3y, a METOJ] HA3UBAETHCS ANTOPUTMOM HANOIMIKYIOTO Cycia.

Jlist po3B’si3aHHS Takoi 3a/1adi iCHye 0arato MeTOJiB, aje M0 POOWUTH, KOJIU
JIOTICTUYHUX IEHTPIB THCSYi, 1 3HAXOIATHCS BOHM B PI3HHUX KIHIIX CBITY, a TOBapHU
JUTSL  OJHOTO 3aMOBJICHHS MOXYTh 3HaXOIUTHCh Yy PI3HUX Micisax? MoxkHa
MPUIYCTUTH, IO TPoOJIeMy MOXKHA pO3B’S3aTH, BUKOPUCTOBYIOUH KJIACUYHY
TpaHCHOPTHY 3ajauy [1], cyThb sKOi moJjsirae B TOMY, IO ICHYE JesKa OJHOpIIHA
npoaykiis Az, Az, ..., An KUIBKICTIO a1, 82, ..., &n, SAKy HEOOXITHO MepeBe3TH N
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cnoxuBayam Bi, By, ..., Bn y kimbkocTsax b1, by, ..., Dy oquHUIE.

Puc. 1. I'pad, mo 3006paxkye MOPSA0K JOCTAaBKH 3aMOBJICHb

HeoOXiqHo CKIacTy TaKuil IIaH MEPEBE3CHHS, IIIOOW BUBE3TH BCIO MPOAYKIIIFO
3 JIOTICTUYHUX IICHTPIB, 3aJ0BOJILHUTH MOTPEOH BCIX CIIOKMBAUIB 1 CyMapHa BapTiCTh
NepeBE3CHHS NPH I[bOMY Oyiia MiHIMaabHOI. Takuil THI 3a7a4di MOXHA PO3B’SA3aTH
PI3HUMHU METOJaMH, TAKUMH SK: METOJ MIBHIYHO-3aX1THOTO KyTa, METOJ] HAtMEHIIIO1
BapTOCTi, MeTo1 Doress, METOI MOTSHITIAIiB, YrOopchbKuii MeTo . J[ificHO, el MeTo
HiAXOIUTh JUIS PO3B’sI3aHHS MPOOJIEMH, ajie JINIIE Y BUIAJIKy OJHOPITHOI MPOIYKIIii,
a y BHITQJIKy 3aMOBJICHB, IO CKJIAMAIOThCSA 3 JCKUIBKOX OJIWHHUIIL MPOAYKINI, SKi
3HAXOSATHCS B PI3HUX JIOTICTUYHUX IICHTPAX, IIEH METOI BUKOPUCTATH HEMOKIIHBO.

TakuM YUMHOM, TEMOIO MOJAIBIIOrO JOCIIDKEHHS € METOIHU PO3B’S3aHHS
33149l JIOCTaBKH TIPOAYKINI B YMOBaX pO3MOJUICHUX JIOTICTHYHHUX IIEHTPIB.
AKTYyaJIBHICTB IIi€l TEMHU MOJISATa€ B TOMY, IO QJITOPUTM PO3B’s3aHHA ITi€i 3amadi
JACTh 3MOT'Y 3HU3UTH Yac 1 BapTICTh JOCTABKHU, II[0 MA€ TTO3UTUBHO BIAOOpa3UTHUCA HA
JI0X0JaX KOMITaHii, €KOJIOTii Ta 3aI0BOJIEHOCTI KIIIEHTIB.
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VJIK 004.9

JTOCJIJKEHHS TA 3ACTOCYBAHHS TEXHOJIOTTi WEB USAGE
MINING JJISI AHAJI3Y CAUTY KA®EJIPH IC

ba3p B. P., M’axkmuiio O. M.
Hayionanvnuuu ynisepcumem xapuosux mexnonoeiu, Kuis, Yxpaina
Email: valik.baz2.99@gmail.com

Research and Application of Web Usage Mining Technology
for Site Analysis of the Department of Information Systems

Research on Web usage mining technology was conducted. The site of the department of
information systems was used as an example. Much attention was paid to the pre-processing phase,
namely the user and session identification phase. Cluster analysis, classification analysis and
search of associative rules are performed. The information obtained can be used to improve the
site.

Web mining — 1ie TeXHOJIOTisl, CyTh KO MOJSTae y BUKOPUCTAHHI aITOPUTMIB
ta meroaiB Data mining auis momyky 3ajie)KHOCTEH Ta HOBUX 3HaHb 3 iHGOpMaIlii, 1110
CTBOPIOETHCS] B MEPEK1 IHTEPHET.

Web Usage Mining e TeXHOJOTIS 3a JOMOMOTOK SKOi MOYKHA BHSIBUTH HE
OUYEBU[IHI 3aJIEKHOCTI TMPU KOPUCTYBaHHI caiitoM. lle MoxyTp OyTH SIK MPOCTO
CTATUCTUYHI JaH1, TaK 1 MabJI0oHM MOBEIIHKK KopucTyBadiB. OcHoBow y Web Usage
Mining € aHi 110 TEHEPYIOTHCA B PE3YJIbTaTI B3a€MO/I1i KOPUCTYBaUiB 3 BeO-caiiToM.

Web Usage Mining cki1a1a€TbCst 3 IBOX OKPEMUX, IOCTIIOBHHUX IPOIICCIB:

1. Data preparation (ImiaroToBka JaHuX)

2. Pattern discovery (ociimkeHHs M1a0JI0HY)

[TinroToBKa JaHMUX II€ MO CYTI poOOTa 13 TEKCTOBUMH (hailylaMH, IO MICTAThH
nyxe Oararo He mMOTpiOHMX maHuX. Ha mpomy erami maHi MPOXOJATh IMOTEPETHIO
00poOky. Cromu BXOIUTH CHUHXpOHI3allis, OYKMCTKAa Ta TpaHchopmallis HaHHX,
BU3HAYCHHs cecli, imeHTU(IKaIisi KOPUCTYBadiB, BHU3HAYCHHS TOYOK BXOIY Ta
iHmoro. Jleaki MyHKTH MOMEpenHbOi OOpOOKM OOOB’SI3KOBI J0 BHKOHAHHS, 0e€3
NESIKNX, 3aJIEXKHO B1J LUIEH TOCHIIKEHHS Ta HAIBHOCT1 JaHUX, MOKHA OOINMTHCH.

Jlocuth 1iKaBUMHU € TporiecH ineHTu(iKamii KopucTyBada Ta imeHTudikamii
ceancy. TouHicTh Ta caMm BUOIp METOIB iMeHTH}IKAIlI KOPUCTyBaya 3a1eKaTh BiJ
KUTBKOCT1 TOCTYITHUX JTaHHWX, & CaM€ TOJIB B KypHaIi JIii KOPUCTyBaya, M0 B CBOIO
4epry 3aJIeKUTh Bill (hopMaTy BEICHHS KypHAIY.

Hadinpocrimmit meton 1e imeHtudikamis mo IP. SIkmio xopoTrko TO oaHA
yHiKanpHa |P-ampeca nopiBHIOE OIHOMY KopucTyBady. [laHuii MeTon IOIUTBHO
BukopuctoByBatd npu (opmari CLF, Tak sk momiB mns TouHimoi imeHTUdIKaIii
npocto Hemae. llomynsipHUM METOIOM € TaKoX IMeHTH(IKAIIL O JBOM IIOJSM,
Hampukiaan s ¢opmary ECLF BuxopucroByrots mons IP Ta User Agent. Jlani
Meroqu He € 100% TouHuMMHU, TpOTe AAIOTh HEOOXIAH1 JaHi JUIsl TPOJOBXKEHHS
IOCIIIKEHHS.

[ono iaenTudikamii ceaHciB, TO METOAM JJI JAHOTO MPOIECy MOJAUIAIOTh Ha
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IBI TPYIU:
® METOH, 110 OEPYTH 32 OCHOBY 4Yac;
e MeETOH, 10 OepyTh 3a OCHOBY moie referrer.

Bepyuu 3a ocHOBY uac, ciif 100pe po3yMITH TEMATUKYy Ta HAIIOBHEHHS CaMTy,
o AocaikyeThes. [1oTpiOHO MpuOINM3HO 3HATH Yac, AKUH KOPUCTYyBad BUTpAvae Ta
neperisii CTOpiHKA abo B LUIOMY ceaHcy. Ha Hamry aymKy, 1l METOAM € 3HAYHO
TOYHIIIMMU Ta MEHIII CKJIQJHUMU y peatizallii.

OcHoByrouuch Ha noui referrer, ciig 6e310raHHO PO3YMITH CTPYKTYPY CalTy, i
BC1 MOJIMB1 nepexoau. [Ipu BUKOpUCTaHHI IIUX METO/IB MOXE BHHUKHYTH Oarato
HIOAHCIB, HAITPHUKJIAJI 3alMC MOYKHA BITHECTH J0 IEKUIBKOX ceciii. B Takux BHIagkax
JUTSL TITYMA4YeHHS CJTiJ] BAKOPUCTOBYBATH JIOJATKOBY iH(POpPMAIIif0, TKa HE 3aBXK/IH €.

[Iponiec Pattern discovery y Web Usage Mining BkiIouyae B cebe
BUKOPUCTaHHS Takux MeToAiB 3 Data Mining sik knacudikariis, Kjiactepusamis Ta
acoranis. [lig yac mporo mpoiecy mpoBOAUTHCS MOIIYK Ta JOCTIIKEHHS 11a0JIOHIB
NOBC/IIHKH, aHali3 BUKOPHCTAHHS PECYPCiB, BHSBICHHS IHIIUX HE OYEBHIHUX
3aJIOKHOCTCH.  AcoIliaiif0o  BHKOPHCTOBYIOTH  BHKJIFOYHO  JUIS  TOIIYKY
3aKOHOMIPHOCTEH B meperiyiaul CTopiHOK. Toxal sk Kiaacugikaiiio 1 KilacTepusalliio
MO’KHa BHUKOPHCTOBYBAaTH SIK JUUIS JTOCHIJKCHHS CTOPIHOK, TaK 1 JIJIS JTOCIIKCHHS
KOPHUCTYBayiB.

Jns nociimkenHs caity kadeapu IC Oynu mocTynmHi AaHi 3a ITSATh JTHIB
(3araiom 1703 3anucw). Ilicns BumaneHHs 3amuciB Mpo OOTIB, 3aIKCIB 10 MICTSATH B
3amuTi: “.€sS”, “.gif”, “.jpeg” Ta iHImIMX, IO HE HECYTh KOPHCHOI iH(popMaIlii,
3anuIImIock 561 3amucu Ha OCHOBI SIKUX MOKHA POOWTH aHAI3.

B pesynbrari igentudikamii kopucryBadie 1o [P Oyno BusBaeno 170
KopuctyBauiB. Bukopuctopyroun IP Tta User Agent Oymno BusiieHo 198
KOPHUCTYBayiB.

B pesynbrati imeHTHdikaiii ceaHcy MeToaoM, 1o 0a3yeThcs Ha yaci, Oyio
BUSBJICHO 216 ceaHCiB. BBaxaeThes, SIKIIO MK MEPETISIZIOM JBOX CTOPIHOK, OJHUM
KOpUCTyBaueM, mpounuio Oinpmie vacy HiX 1 romunHa (3600 cekyHm) To napyra
CTOpIHKA BBAXKAETHCS TOYATKOM HOBOTO CEAHCY.

B napyriit wactuHi pobotu Oyno BuUsSBIEHO OaraTo HE OYEBUIAHUX (HaKTIB.
JlocnmimpKyroun NMaHi CTaTUCTUYHUM METOJOM OyJIo BHSIBICHO OCHOBHOIO TOYKOIO
Bxony 45.24% Ha caiiT € cTopiHKa I 3anmoBHeHHsS aHkeTu (/form/), B Toit gac sik
rojoBHa ctopiHka jgume y 15.71%. Jlo oTpumanux pe3ynbTaTiB MOkHa Oyino ©
BiTHECTUCH 3 HeaoBiporo. I[IpoTe mocmimKyro4n 3a JOMOMOTOI KiacTepu3arlii I
pesynbrat Oyno MIiATBEP/HKEHO Ta JOMOBHEHO. bylo BHSABIEHO 1Ba KilacTepu
KOPHUCTYBaUiB 3 MOI0HOI0 MOJCIITIO TTOBeNiHKK. KoprcTyBadi MOTpaIwisSioTh HA CAlT
gyepe3 cTopinky /form/, mpoBoaste Ha Hid 1 — 1,5 cekyHaM i mepexomsaTh Ha IHIITY
CTOpPIHKY.

Mertogom acomiamii Oylw BHSBJICHI 3aJCKHOCTI y TMeperisgax JASIKUX
CTOPIHOK B MEKaX OJIHOTO CEaHCY.
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Puc. 1. BusiBieni 3a1€XHOCTI MIXK NIEPETIIsilaMU CTOPIHOK CalTy

3HaveHue Bap... Beposar.. [ucrorpam...
Android 27 11.15%2 B

iPhone 6 324% |

Linux 5 286% |

M Mac 0S 5 2.86%

Windows 204 77.78% R
IHwa OC 3 2.11%

OtcyTcTeyet 0 0.00%

Puc. 2. 1ani npo niepersig cTopiHok 13 pizHux OC

Metonom kiacudikarii Oymo BusiBIeHO, 1o cropinka /form/ mikonu He
BUKOPHUCTOBYEThCS 3 MOOUTBHOT iardopmu (Android a6o 10S), 3 Windows — 99%,
i3 Linux — 1%. Cropiaky 3 iHdopmarii€ero mpo KoH(epeHIii HeperisaganTs i3
Windows y 100% mepermnsiais. [1loo iHITUX CTOPIHOK, JTaHI HABEJCHO BHUIIIC.

Otxe, BukopuctoByroun Web Usage Mining, MoxHa BUSBHTH NPOOJIIEMH Y
(GyHKIIOHYBaHHI CalTy, SKIIO Taki €. BaXiaMBO TpoBECTH TMPaBHIBHO €Tall
MorepeIHL01 00POOKH.
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VJIK 005
I'IC K THCTPYMEHT BU3HAYEHHS PU3UKY BIJ] MOBEHEM

Bbapa6am O. B., banaypka O. 1., Mycienko A. I1.
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GIS as a Tool for Determining the Risk of Floods

The problem of floods in Ukraine is quite relevant. The problem of flood occurrence is
considered and the urgency of using GIS is proved. The forecast system allows to carry out graphic
demonstration, to display detailed information on a flood zone, possibility of search of the
information of necessary object, display the result of the analysis. Further development of the
system with a more detailed analysis will create a 3D model of the flooding process, wich will make
the application universal.

CruxiifHi JuXa € 3arpo3JIMBUM SIBHINEM, SIKIi TPHU3BOJATH 1O HETaTUBHHUX
HACJIAKIB Ta BEJIUKHUX COIlaJbHO-CKOHOMIYHMX 30WUTKIB KpaiHu. OJHHMH 3 TaKUX
SBUIl € TIOBEHI. B 30HM 3aTOIJICHHS MOTPAIUISIOTH IPHUPOJHI, KUTJIOBI,
CUTBCBHKOTOCIIOAAPChKI Ta MPOMHUCIOBI 00’ekTH. HeWtpamizaiis oUX HACIIIKIB
CKJIajlae KoJjiocaiabHI (piHaHCOBI BUTpaTh. HeoOXigHO MOACIIOBATH Ta OIIHIOBATH
BIUIMB B1Jl MOBEHEN 3 METOO 3aI00IraHHA MACIITAOHUX HACIIIIKIB.

Buxopucranus [T-texHonoriii — Halikpamuii BapiaHT BHUPILMIEHHS TPOOIEMH.
3a3BrUYail BUKOPUCTOBYIOTHCS CKJIAJHI aHaNITUYHI TPOUEAYpH, SKi mependadaroTh
30ip Ta 0OpOOKY BeIMKOI KUTBKOCTI ctaTUcTHUHUX ganux [1]. Ili meTomu Mmarorh
TOYHI pe3yJbTaTH IPOTHO3YBAHHS, ajie BOHH BKpaill Bpa3/IMBi Bil 3MiHN HABKOJIMIITHIX
dakTopiB (30UTBIICHHS OMAjiB, 3CyBH TPYHTY, 3MEHIICHHS JICOBHUX HACaIKCHb
To110). ToMy Kpallle IPOBOJUTH MOJICITIOBAHHS PO3IOBCIOKCHHS BOJM 1 HACIIJIKIB
3aTOIICHHS.

I'[C-nakeTn € OgHMM 3 HAW3PYYHINIMX 1HCTPYMEHTIB, 110 BUKOHYIOTH 301D,
00poOKy, BimoOpakeHHS Ta TOIMPECHHS MPOCTOPOBO-KOOPIUHOBAHUX JaHHUX.
IIponiec anamizy 3 BukopucTaHHsM ['IC-TexHONOTM CKIAJA€THCS 3 MIATOTOBKHU
JaHUX; MOJEIIOBAHHS 30H 3aTOIICHb Ta OLIHKHM HacHiakiB [2]. BukopucToByOTHCS
JIBa MIAXOIM ISl MOJETIOBAHHS MTOBEHEH: FTEOMETPUYHUN Ta T1IPOAMHAMIYHHM.
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['eoMmeTpuuHMil MiAXiJ — BU3HAYEHHS MEX BOJHOI MOBEPXHI 3a JTONOMOIOIO
31CTABJICHHS TIOXWJIOT'O PIBHS BOJAM 1 BUCOTH peibedy. 3 LUX KOPAOHIB (HOPMYETHCA
IMOJIINOH 30HU 3aTOIUICHHS 1 BU3HAYAEThCA Horo rimuonHa. OqHak JaHuid MaX1a SBIIsE
JOCUTh CTaTUYHY KapTHUHY TOrO, 10 BiIOYBA€ThCA, TaK K HE BPAXOBY€E MOMEPEIHIN
CTaH MOBEPXHI CYIIIi, @ TAKOXK HE HAJIa€ MOXKJIMBOCT1 OL[IHUTHU MIBUAKICTH 1 HATIPSIMKH
Teuii[3].

['pponuHaMiuHMl — BHKOPHUCTOBYE CHUCTEMY JU(DEpeHLIaTbHUX PIBHSIHB
(pIBHSIHHSI MUJIKO1 BOJIM), 3@ JIOTIOMOI'OI0 SIKUX BU3HAYAIOTHCSA MOTOKU BOAM B PEXKUMI
1 IpOCTOpY, 14acy.

Jlist cTBOpeHHsI rpaiuHMX KapT HEOOX1JHa 3HayHa KUIbKICTh JaHUX, TYT
MOXJIMBE BHKOPUCTaHHS TOTOBOIO HAOOpy JaHMX TaK 1 KOCMIYHUX 3HIMKIB[2].
OO0O0B’SI3KOBO  TIOTPIOHO MPOBECTH aTMOC(EPHY KOPEKIil0, MepeBecTd LuppoBUi
HOMEP B KOE(]IIIEHT BiOOpaKEHHS MOBEPXHI, HOPMaJI30BaHUN I1HAEKC BOJOTOCTI
(NDWI) motpibHO po3KJacTH Ha ABINKOBUM PacTpOBHUU MmIap, ae Oyne po3AUICHO
KJaCM BOJHOI TOBEPXHI Ta IHII KJIach MO MOpPOroBoMmy 3HadeHHIO. [loporose
3HAUEHHS MOXKHa po3paxyBaTd 3a Jonomoror metoay Otsu, sikuil € mogiOHUM /10
METOJly AUCKpUMIHAHTHOTO aHanizy Dimepa 1 oOuaBa 11 METOAMU YCHIIIHO
BUKOPUCTOBYIOThCS ISl Oaratbox A0CHikeHb 3 BukopuctaHHsMm ['IC-maketis[10].
OnTumanbHUI NOPIT MOYKHA OTPUMATH 3 PO3B’sI3aHHSA HACTYITHOT CUCTEMH PIBHSHB!

2_ 2 2
0 =Py My,-M)*+P,, (M,,-M)
M:PnWM hW-l-F)W'\/I w
P.wHPy=1
* _ 2 2
t = ArcMax{P, (M, - M)* +PR,,(M,, - M)“}

Jie 6 — MDKKJIacoBa JHUCIEPCis BOJU Ta HIIKMX KiaciB, M — cepeHe 3HAYCHHS
NDW!I, Pnw— IMOBIpHICTh KJaciB Ki HE BIAHOCATHCS 10 BojaH, Py — IMOBIpHICTB
BoaH, My — 3HadeHHs Kiacy 6e3 Boau, My — cepeiHe 3HaUeHHS KJIacy BO/IH.

Po3pob6nena cucrtema He moTpeOye momaTkoBuX (aiiliB Ijisg CBO€i poOOTH Ta
ITICJIS1 BCTAHOBJICHHS TOTOBUM 10 BUKOpPUCTaHHA. J[J11 poOOTH 3 MporpamMoro moTpioHe

3’€THAHHS 3 Mepekero iHTepHeT. KopucTyBad Mae MOXKIIMBICTh BiIOOpa3nuTH Ha KapTi
BiJIpa3y BCi MOMIKOKeH1 reorpadiunai 00’ ekTu, mo 300pakeHo Ha puc. 1.
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Puc. 1. IomxkomxeH1 00’ €KTH

Pe3ynpTaT OIlIHIOBaHHS pPHU3HMKIB BiJ IOBEeHEH 300pakeHO Ha puc. 2. Bci
rpadiki € IHTEPAKTUBHUMU Ta JTO3BOJISIOTH MAHIMYJIIOBATH 3 HUMHU.

TammracTh AWEEENOCT S0 EUEN HE 33FAROI0 ShTey B ReBeni

i | Tiksss wic | Tttt pomitn, micc e Ty p——

e AL PO mig 350

BEAH B gyl

CVaAARTeE BaneHicTs Mray ol e 8l ranlenn JaTannenns

Puc. 2. Oninka pu3uKiB BiJ HOBeHEH

Po3pobnena aBTOMaTM3oBaHa

iHopMalliiina cuctema, 1O JO3BOJSE

OIL[IHIOBaTU PU3UKHU BIUIMBY BiJ NoBeHEH. [[1s po3poOKH BHUKOPUCTOBYBajach MOBa
nporpamyBanns C# ta gpeitmBopk WPF, sikuit ocHoBanuii Ha TexHosorii .NET Core
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ta DirectX, 1110 g0/1a€ Tporpami MyJIbTHILIATQOPMEHICTb.
[lomanpmuii pO3BUTOK CHUCTEMHU, MPHU OUIBII JI€TaIbHOMY aHali3l J03BOJIUTH
ctBopuTH 3D MoJens mpoueca 3aTOMIIEHHS, 10 3pOOUTh JOJATOK YHIBEPCAIBHUM.
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MEPCIIEKTUBU ABTOMATH3AILI BUPOBHUIITBA
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Prospects for Production Automation

The amount of data stored in databases is growing rapidly each and every year. Clustering
algorithms is one of the major data mining techniques which can be very useful for the task of class
identification in dimensional databases. Clusters formed on the basis of density are easy to
understand, have no shape limits and help researchers in recognizing important facts,
relationships, trends, patterns, derogations and anomalies that might otherwise go undetected. In
this paper, Density-based spatial clustering of applications with noise (DBSCAN) data algorithm is
described in detail.

BuxopucranHs 06araTommHOBOrO KOMIUIEKCY B aeneHtpanizoBanux AKC
JI03BOJISIE TT1/IBUIIYBATH HAJAIWHICTh YIPABIIHHS 32 PaXyHOK Pe3E€pPBYBaHHS €JIEMEHTIB
CUCTEMH, CIIPOCTUTH TMpOTpaMHEe 3a0e3MeyYeHHs, CKOPOTUTH TEPMIHM 1 BapTICTh
pPO3POOKH CHCTEM, BBOAUTH CHUCTEMY B CKCIUTyaTaIlil0 MO YacTHHAM, 30UTBIIYIOYH
o0csT po3B’AI3yBaHUX 3ajad.

VY 3aranpHOMY TUTaHI aBTOMATH3allil BUPOOHUIITBA — II€ €Tall MAIIUHHOTO
BUPOOHHUIITBA, IO XapaKTEPHU3YETHhCS 3BUIBHEHHSAM JIOJWHU BiJ O€3MocepeHbOTO
BUKOHAHHA (YHKIIM ymOpaBiaiHHA BUPOOHMYMMM MIpollecaMu Ta IMepefayero IUxX
GyHKIIM TEXHIYHUM 3ac00aM — aBTOMATUYHUM MPUCTPOSIM 1 cucTeMaM. B OCHOBI
aBToMaru3allili BUPOOHULITBA JICKUTH TMOHSITTS «yHOPaBIIHHA». YTOpPaBIiHHA —
IijecupsiMoBaHa Jist Ha mporiec (00€KT), ska 3abe3nedye ONTUMATLHUN YU 3aJIaHuN
pexuM Horo pobotu. Ilpouec ympaBiiHHS, 3 TOYKH 30py aBTOMATUYHUX CHUCTEM,
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CKJIQJIAlOThCSl 3 PsIAy €JIEeMEHTApHUX Olepalliii Ta eTamiB, Kl € CHUIbHUMHU s
TEXHIYHUX CUCTEM 1 CUCTEM KUBOI MPUPOIH.

HezamexHo Bij MeTH, IpHU3HAYCHHS, CTPYKTYPH OO€EKTa MPOIEC YIpPABIIHHSI
nependavae BUKOHAHHS TaKUX OTEpaIliid, sK:

e ojepXKaHHA Ta nornepeaHs oOpoOka iHpopmauii npo (akTUYHUN CTaH
00€KTa, CHCTEMH 1 HABKOJUIITHBLOTO CEPEIOBHUIIIA;

e aHaji3 ojepkaHoi 1HGopMallli, MOPIBHSIHHSA ICHYIOYOI BUPOOHUYOI
cUTyallli 13 J1aHOI0;

® TPUUHATTS PIIICHHS MO Jif0 Ha 00EKT y TIEBHOMY HAIPSMKY Ta OIliHKa
MOJIMBOCTI peastizallii Takoi Iii;

e peamizalisi ynOpaBliHHA, TOOTO QopMyBaHHA Jii 3a JOMNOMOTIOIO
BIAMIOBIAHUX TEXHIYHUX 3aCO0IB.

Sxmo mroauHa He Oepe ydacTi y (OpMyBaHHI YNPaBISIOUOl JIii, yIpaBIIiHHS
HA3UBAETHCS ABTOMATHYHUM. Y CKIQJHMX CHCTEMaxX 1 CHTYyallisX MNPUHHATTS
OCTAaTOYHMX PIIICHb II0JI0 YIPABIiHHS 3aJIMIIAETHCS 3 JIFOAUHO, TOAI YIIPaBIiHHS
€ aBTOMAaTH30BaHUM.

O6’exT aBTOMartu3aiii — OyAb-SKUI TEXHOJOTIYHUM amapar, MpoIEC,
MallliHa, YCTaHOBKA K1 MIJUIsATratoTh aBTomartusaliii. CydacHi CHCTEeMH aBTOMaTU3aIii
00€THYIOTBCSl Y CKJIaJH1 KOMIT IOTEpHO-1HTErpOBaH1 cucTeMu. Po3rsigaroun ix, ciia
nepenycimM, HaroJO0CUTH Ha TOMY, IO CYKYIHICTh B3a€EMO3B’3aHUX 1 B3a€MOIIOUNX
€JIEMEHTIB Y HUX MPU3HAYEHa JIJIsl TOCATHEHHS MEeBHUX IUIEH. CYKYIHICTh €J1eMEHTIB
CUCTEMHU Ta XapakTepH 3BiI3KiB MK HUMHU BU3HAYAIOTHCS CTPYKTYPOIO OCTaHHBOI.
[Tpu cTBOpeHHI i aHAITI31 CUCTEM aBTOMATH3Aallll BUAUISIIOTHCS TaKi CTPYKTYPH:

o q)yHKuiOHanLHy— cyKynHiCTB YacTHH I BUKOHAHHS OKPEMHX

® ANTOPUTMIYHY —  CYKYIIHICTb YaCcTWH [IJIi BHUKOHAHHS  TEBHUX
anropuTMiB 00poOKH 1HpOpMAaIIii;

® TEXHIYHY — CYKYIHICTh HEOOXIHMX TEXHIYHMX 3aco0iB  SIK
Bi1I0OpakeHHS (DYHKI[IOHATIBHOI Ta aJITOPUTMIUHOT CTPYKTYP.

OcCHOBHI nepeBaru aBTOMaTH3allil MOJIATAI0Th Y MOKIUBOCTSIX 3a0€3MCYUTH:

® 3pOCTaHHS MPOIYKTUBHOCTI Ta MOJIMIIICHHS YMOB TIpaIli;

® BHUKOHAaHHS pPOOIT B BaXKOJOCTYIMHUX Ta B3arajx HEIOCTYITHHUX IS
moauan  chepax  (pamioaKTHBHI 30HHM, KOCMOC OKpeMi BHJIH
METATYPTIMHOTO Ta IHITUX BUPOOHUIITB);

® [MIBHUIICHHS TOYHOCTI, SKOCTI TEXHOJOTTYHUX IPOIECIB 1 BIATOBIIHUX
BUPOOIB;

® 3POCTAaHHS HQTIMHOCTI Ta TEXHIKO-CKOHOMIYHUX IMOKA3HUKIB 1 3arajbHO1
KyJIbTYpH BUPOOHUIITBA Ta KBaMI(iKaIlii 00CIyroByrO4OTro MepCOHAIY.

ABTOMaTH3aIisi BUPOOHMIITBA TPOBOAUTHCS ABTOMATHYHUX TPHUCTPOIB, SKi
MOXHa KiacuikyBaTh 3a pI3HUMH O3HaKamu. OJHIEI0 3 HAWUMONMIMPEHINUX €
Kkinacudikamia 3a (QYHKIIOHAJTbHUM TPU3HAYEHHSM TMPUCTPOIO, 3TITHO 3 SKOIO
BUJIUIAIOTH TaKl aBBTOMAaTHYH1 IPUCTPOI:

® ABTOMATHYHOTO KOHTPOJIIO Ta CUTHAJI3AIIiI0;
® ABTOMATHUYHOTO 3aXHCTY;
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e OOYHMCITIOBaHHI;
® ABTOMAaTUYHOTO KEpyBaHHS.

[IpucTpoi aBTOMaTUYHOTO KOHTPOJIIO Ta CUTHAII3aIi] 3a0€e3MeuytoTh KOHTPOIIb
3a mepediroM TEXHOJOTIYHUX IPOIECiB, CTAHOM MPUMILIEHb 1 CUTHali3aliel0. 3a
HOPMaJIbHUX YMOB IPOILECIB BUKOPUCTOBYIOTh ONTUYHY CUTHAJI3allisl, a P MOsBI
BiIXUJICHB B/l IUX YMOB — OINTHYHA Ta aKyCTUYHA CUTHAIIi3aIlisl.

[IpucTpoi aBTOMAaTUYHOTO 3aXUCTY 3a0€3MEUyIOTh 3aXHCT OO€KTIB MPH MOSBI
3arpo3u g OOJagHAHHA, MNPOAYKIii abo  0oOCIyroBylOUOTro MEpCOHAIY.
O06unCTIOBAIBHO-TIYMIIBHI MPUCTPOT BUKOHYIOTh CaMOCTIMHO CKJIaJH1 PO3PaXyHKU
poOIT CYNyTHMKIB, pakeT, HAWUBUTIAHIMIMUX TEXHOJOTIUHUX PEXUMIB poOOTH,
eKCIpec-aHami3y Ta iH. bloKyoui mpuCcTpoi MaroTh NpPHU3HAYEHHS HE JIOMYyCKaTh
BUKOHAHHS XUOHUX KOMaH]I.

[IpucTpoi aBTOMaTHYHMX KEepyBaHHs 3a0e3MeuyroTh OakaHi 3MIHM B XO[i
npouecis. e HalicknagHini i qye MOIMPEH] MPUCTPOi aBTOMATUKH, POOOTY SKUX
BuBYae Teopis aBTOMAaTUYHOTO KepyBaHHS. YTPABIIHHSA — II€ IJIECTIPSIMOBaHa Jis
Ha 00’€KT, sika 3a0e3neuye ONTUMATbHUN Yu 3aIaHui pexxuM ioro podotu. Ilpornec
YIPaBITiHHS CKIAIa€ThCS 3 PSAAY IEMEHTAPHHUX OTepalliil Ta eTariB, SKi € CITbHUMHU
JUIS  TEXHIYHUX CHUCTEM 1 CHCTeM JKHBOi mpupoau. HesanexxHo Bix Merw,
NpU3HAYEHHS, CTPYKTYpH OO€EKTa TMpOLleCy YIpaBIiHHS Tiependadac BUKOHAHHS
TaKUX OTepalli, iK:

e oJepkaHHS Ta TomepeaHs oOpoOka iHdopwmarlii npo (GakTHUHHUI CTaH
00€KTa, CUCTEMHU 1 HABKOJIMIITHBOTO CEPEIOBHUIIA;

e aHam3 ojepxkaHoi i1HdopMallii, MOPIBHAHHSA ICHYHOYOi BHUPOOHUYOI
cuTyaIlii i3 3aJ1aHo10;

® PUUHATTS PIMICHHS MPO JAiI0 HA O0EKT Yy IEBHOMY HANPSIMKY Ta OIliHKA
MOKJIMBOCTI peasrizaliii Takoi Iii;

e peayizaiis yIpaBliHHSA, TOOTO ¢opMyBaHHA 1 3IIMCHEHHS il 3a
JIOTIOMOT OO BIAMOBIIHUX TEXHIYHUX 3aCO01B.

3actocyBaHHsl Kepyrounx oOuuciroBanbHuXx KomiuiekciB (YBK) BusBumocs
e(heKTUBHUM IIpU aBTOMaTH3aIlii KepyBaHHS 00 ’€KTaMU W arperaTaMu CEpeIHbOI i
BEJIUKOI MPOTYKTUBHOCTI, TEXHOJOTTYHUMH JIIHISIMH 1 [I€XaMH 3 OAHO- 1 JIBOPIBHEBOIO
CTPYKTYpOIO KepyBaHHS. HayKkoBO-TeXHIYHUU MPOTpec y XapuoBili MPOMHCIOBOCTI
00yMOBJICHHH TIJIBUIIICHHSAM PiBHS MEXaHi3aIlil, TEXHIYHOT OCHAIIICHOCT1, OJMHUIHOT
HNOTY>KHOCT1 YCTaTKyBaHHsI, BIOCKOHAJIEHHSM OPI'CTPYKTYpH.
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loT Smart Home Management System Based on a Decentralized Network

Nowadays, 10T networks with a wide variety of applications have become more widespread.
Due to the growth of their popularity, there are problems and shortcomings of such networks. To
eliminate them, it is proposed to develop an 10T system based on a decentralized network.

[arepuer peueii (IoT) — mepexa dpi3uuHNX 00’ €KTIB-«peyeity, K1 IHTErpPOBaHi
3 JaTYMKaMHW, TPOTPaMHHUM 3a0€3MEUYeHHSAM Ta IHIMUMH TEXHOJIOTIAMH 3 METOIO
nij’eqHaHHs Ta OOMIHY JaHMMHM 3 IHIIMMH TPHCTPOSIMH Ta CHCTEMaMH dYepes
[areprer. ChOrofHi CUCTEMHU IHTEPHETY peYeiH CTaloTh BCE OUIBII MOMYJISPHUMHU.
BoHu BHUKOpPHCTOBYIOTHCS TMO-Pi3HOMY 1 BUKOHYIOTH pi3HI 3aBAaHHs. 3apa3 loT
OTpUMaB HIMPOKE 3aCTOCYBAHHS B PI3HMX Tally3iX: MOYMHAIOYM BiJ TOTO, SIK MU
MOJIOPOKYEMO Ta pOOMMO MOKYIIKH, JI0 TOTO, IK BUPOOHUKH BIICTEKYIOTh IHBEHTAP.

Yepes cTpiMKe 3pOCTaHHS MOMYJApHOCTI cucteM |0T, y HUX BUHUKae maca
npoOJeM 1 HelomikiB. Mo)kHa BUILUTUTH 30KpeMa HACTYITHI POOIeMu:

1) ITICHICT JaHHX;
2) aHOHIMHICTb JaHHX;
3) IOCTYNHICTH JaHUX.

Jlns po3B’si3aHHS IIUX TPOOJEM IPOIMOHYEThCS CTBOpUTU cucteMy loT, ska
0a3yeTbCs Ha JCLICHTpai3oBaHIA Mepexi. MarepiamaMu AOCHIIKEHHS IOCITYXKUB
JIOCBIJ] PO3POOKHU IIEHTPAII30BaHUX 1 JIelIeHTpai3oBaHuX Mepex IT-kommanismu [1],
a TaKOX CTaTTI, [0 MOPIBHIOKOTH 111 1Ba TUIH Mepex [3].

MerogaMu JOCITUDKCHHS € TIOPIBHSHHS THIIIB MEpPEX 13 TOUYKH 30Py
MPAKTUYHOCTI, BAPTOCTI, a TakoX Oe3meku [2]. BakIMBUM UYMHHUKOM TMOPIBHSHHS
IIUX JBOX THUIIB Oyja MOXJIMBICTh MAaKCUMAJIBHOI CYMICHOCTI THITY MEPEXkKi 3 YCI€I0
cnerudikoro cucreM [oT [4], 30kpema MBUAKICTIO OOpPOOKH, YHTAHHS Ta
MIEPECUIIaHHS JIaHUX, a TAKOXK HAWBUIIUM CTYIIEHEM CTIMKOCTI TaHUX J0 3MiH.

i
e ® e ®
g
l‘- ...
0 i
» e i

Puc. 1. llentpanizoBana (J1iBopyu) 1 AeUEHTpaIi30BaHa (IpaBopyy) Mepexa
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Byno oTrpumaHo HalmpoCTIIIi peasnizalii ABOX TUIIB MEPEXK: LEHTPAII30BaHO] 1
neuentpaiizoBanoi (puc. 1). Crmocobu ix peainizallii, 30KpemMa METOIU JTOCATHEHHS
QHOHIMHOCT1 KOPUCTYBaYiB, TOTPUMaHHS IUTICHOCTI Ta aHOHIMHOCTI1 IaHUX. A TaKOXK
OTPUMAHO MOPIBHAJIbHY TaOJIUIIO SIKOCTEH 2 TuIiB Mepex (Tadi. 1).

Taoa. 1. TlopiBHSHHA SKOCTEH IBOX THUITIB MEPEX

Oco0auBocTi P2P-mepe:xa | LlenTpanizoBana mepexa
Konpinenuiinicts nanux Tak Hi
besneka nanux Tak Hi
Jlerko peasnizyBatu Hi Taxk
MacutabyBaHHs Tak Tak
AHOHIMHICTb Tak Hi

byno obGpano ontumainbHi TexHoJorii po3podku [13, Ta Ha OCHOBI omMcaHUX
JOCIIKEHB MPOTIOHYEThCS po3podutu cuctemy loT, sika ckimamaeTbes 3:
e NHS-cepBep — cepBep, sIKUif BUKOPUCTOBYETHCS ISl TIEPEBIPKHU TOTO,
K1 TIPUCTPOi aKTHBHI, TIEPEBIPKU TOTO, 110 ABa ab0 OUIbIIE MPUCTPOIB
HE BUKOPHUCTOBYIOTh OJIHAKOBHH cepThU(ikaT, OTpUMaHHA HaMKpaIInuX
NPUCTPOIB ISl HAJCWIAHHS Ta 30€pexeHHS NaHUX JIs 3alUTyBaHOTO
IPUCTPOIO HAa OCHOBI CIEIaJIbHUX METPUK, CTBOPEHHUX 3a JIOMOMOTOI0
Python 3;
e Devices Certification Server — cepBep, KUl BHKOPHCTOBYETBHCS IS
30epexkeHHS cepTU(IKaTy MPUCTPOIO Ta peaiizamii (yHKIIOHATBHUX
MOJIMBOCTEH aBTeHTHdIKAIli1, CTBOpEHHH 3a noromMororw Python 3;

e Backend APl — cepsic, skuii BUKOPHCTOBYEThCS s 3B 3Ky 3 BeO-
JIOJATKOM 1 XaboM, CTBOPEHHM 3a Jornomororo Python 3;
e Hardware SDK—  koMmmiexkt s  po3poOKH  MPOrpaMHOTO

3a0€3MeUeHHs], SKU BHUKOPUCTOBYETHCS JUIsI PO3POOKM amapaTHOTO
IPOrPaMHOTO 3a0e3MeUeHHs 1 CKiIanaeThes 3 MetoniB APl nns 3B’ 513Ky 3
JEIEHTPaTI30BaHOI0 MEPEKEI0, CTBOPCHUX 3a JOoToMorow C++;

e Node Software — mporpamue 3a0e3neUeHHS, MO MPAIIOE Ha KOXHOMY
By3J11 Mepexi Ta peanizye APl mis 3B sa3ky 3 iHmmmu By3namu ta NHS-
CepBEpPOM, CTBOPEHE 3a JjonomMororo Python 3;

o \Web App — BeO-iHTepdeiic s BimoOpakeHHs BCiX HEOOXITHUX JaHUX
BiJl YCiX JAaTUMKIB y JOKaJIBHINA 30HI KOPHCTyBaua, CTBOPEHUU Uepes
JavaScript i Svelte.

Byno mpoBeneHo MOCTIKEHHS 3 METOK BU3HAYEHHS TEpeBar BUKOPUCTAHHS
JETIEHTPATII30BAHNX MEPEX TMepea IEHTPaTi30BaHUMH I IXHHOTO BUKOPUCTAHHS B
npoekrtax [oT. Ha ocHoBI pocnimxenHs nodynosano nporotun cucremu [oT 3 ycima
JOTOMIXHUMHU MIKpOCEpBICaMH Ha 0a3i IelIeHTPa1i30BaHOI MEPEKI.
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Application of Neural Networks in the Information System
of Sword Control of Unmanned Unclassed Aircraft

The idea of creating swarms or "flocks" of unmanned aerial vehicles (UAVS) for military
purposes is spreading around the world. The defense-industrial complexes of developed countries
are actively involved in the development of electronic warfare based on using neural network (NN)
algorithms. Such warfare can disrupt the data exchange and control of UAVs and block the actions
of the swarm. It is important to solve the problem of autonomous behavior of UAVs in compliance
with the requirements for confidentiality of information about their location. A NN of UAVs has
been developed, which are interconnected through communication and power supply channels.
Each UAV autonomously recognizes targets and makes decisions independently or in coalition.

Huni icHye mocuTh BelWKa TEOpETHYHA Ta METOAOJIOTIYHA 0a3a JOCIIIKEHb
110/I0 CTBOPEHHSI KEPOBAHUX Ta aBTOHOMHHUX 1H(POPMAIIHHO-BUMIPIOBATIBHUX CUCTEM
st BIUJIA, ane OuiblIicTh 3alpONOHOBAHUX PINIEHb MAlOTh OOMEXEHHS 1100
obcsry 1H(opMallii, OMparbOBaHOI Ta MEPeaaHO0l 3a OJUHHUIIO Yacy. TakuM YHHOM,
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HEJOCTaTHbO JOCIIPKEHUMU JIMIIAIOTHCA PyXOMi KOMII IOTEPHI MEpexki 3 03HAKAMMU
MIBUAKOIMHAMIYHOCTI — TOOTO, 3 HaBiramicro BIIJIA 3a GPS Ha mIBHAKOCTI BHIIE
3 M/c 13 mepenaueto BieoTpadiky BUIlle 7 KaApiB/C Ta 3 IHIIUMHU XapaKTePUCTUKAMH,
10 BUMAararTh ONPALIOBAHHs Ta NPUUHATTS pIIIEeHb y cTUCAUM Yac [1].

KpiMm TOro, mBUAKHANA pPO3BUTOK KOHKYPEHTO3IAaTHHUX pIillleHh HA PHHKY
KOMIT'IOTepHUX KOMMOHEHTIB Juisi BIIJIA 3yMOBHUB BiICYTHICTh aKTyaJlbHUX
JOCJIIJDKEHb y HAIpPSIMKY CIIBBITHOIIEHHSI 3POCTAIOUOro iX €HEProClOXHUBaHHS Ta
yacy mparie3natHocTi 6atapeit s xuBineHHs BIIJIA. ['eteporeHHiCTh €1EKTPOHHO-
oOuucnoBaibHOro obnanHannga Ha 6opty BIUIA 1 kaHamiB 3B’SI3Ky MK HUMHU Ta 3
komangHuM 1HeHtpoM (KII) Hapasi He BpaxoBaHa MOBHOIO MIPOIO MPH BU3HAUEHHI
qacy KUTTS MIBUAKO JUHAMIYHMX T'€TEPOTeHHUX KoM toTepHUX Mepex (IIII'KM).
Oco0nuBOi BaXXJIMBOCTI 1151 TpoOsieMa HabyBae B 3ajja4aX KPUTHUYHOTO 3aCTOCYBaHHS
poiB BIIJIA npu BUKOHaHHI MOHITOPUHTY aBapIMHUX CTaHIB MPOMUCIOBHUX 00’ €KTIB,
NPUKOPIOHHOTO Ta MOPCHKOTO TATPYJIOBAHHS, BHSIBICHHA JIICOBUX TOXKEX,
MOHITOPUHTY CTUXIHHUX JINX, BUMIPIOBaHHS 3a0PYyIHEHD CKJIaJ0BHX HABKOJIUITHBOTO
CEpelloBUIIA, CIIOCTEPEKEHHS 3a JIOPOKHIM PYXOM, 1HCIIEKTYBAHHS JIKEpe eHeprii 1
TpyOONIPOBOMIB,  CIIOCTEPEKEHHS 32  3E€MHOK  TIOBEPXHEI0,  BiJICO3HOMKH
PO3BaXKaTBHO-ITI3HABAILHOTO XapakTepy abo K TMOBHOIIHHOI IOTIOMOTH TpH 3HOoMIIi
KIHOPUIBMIB, JIOCTaBIll BaHTAXIB Ta B IOIIYKOBO-PSATYBAJIBHUX OIEpaIisax Haj
TepuTOpi€eto neBHoT mromi [ 1-3].

Hetiponna mepexxa (HM) BIIJIA. Tlpu poiioiii B3aemonii B rpymi BITJTA
cycimai BIIJIA oOMiHIOIOTBCSA 1HGOPMAIIEID TIPO TMapaMeTpud HAaBKOJIUIITHBOTO
cepeqoBUINa, 30UIBIIYIOUM JOCTYIHI OJUH OJHOMY BIJIOMOCTI TIPO TIEPEIIKOIH,
MOBITPSIHI MOTOKH Ta 1HIII Ba)KJIUB1 MapaMeTPH CEPeTOBHIIIA.

Jlns pizHMX MUTROBUX (YHKIIA KepyBaHHS HEOOXITHO BHUKOPUCTOBYBATH
PI3HOMaHITHI MaTeMaTUYHI METOIY, HAIIPUKJIAJ, OCTAaHHIM YacOM Jy)K€ aKTHUBHO JIJIs
yOpaBIiHHA pyXoM Tpynu TakTUdHUX BIIJIA BUKOpPHCTOBYETHCS METOJ Ha OCHOBI
poiioBoro  iHTenekTy [7], ama  3a0e3NedeHHS ~ MapHIPYTIB  IEPEeMIlIEeHHS
BUKOPUCTOBYETHCA METOJ] MOIIYKY HAWKOPOTIIOrO IUISAXY, B 3aJ€KHOCTI BNl THUIY
BUXITHUX JaHUX iH(opMaIlii MOXKIHMBE BUKOPUCTAHHS METOAY YITKOI ONTHMIi3allii,
AKIIO HEMae TOBHOI iH(opmallii mpo rpymy — BUKOPUCTOBYIOTH METOJ[ HEYITKOT
onTuUMi3zailii, MOKyTh BHUKOPHUCTOBYBATHCH METOJU NPUUHATTS PINICHb BUPIIICHHS
MOBEAIHKA Ta MapIIPyTHOI TOBEIIHKM METOMIB 13 BHKOpucTaHHsM HM. VYV
3arajJbHOMY BUMAJKY yrpaBiiHHS poeMm BIIJIA 3xilicHIOETBCS 32 anropuT™MoM puc. 1.

HM Oynyerscst 3a anamoriero kmiTuH MO3Ky 3 BIIJIA nBox tumi: BITJIA

aKCOHI/I_Ai(i =1,m)
DJ (J == 1, n)

, SIKI MarOTh OJWH BXij 1 Oarato BuxomiB i BIUJIA nenmpumn

, Kl MalwTh JIBa BXOJIW 1 JBa BUXOAHW, A JAPYrl BUXiA 1 BXiJ MarOTh
CTpaxyBaTH TEpIIl KaHaIW BUXOMy 1 Bxomy. Bzaemomis mik emementamun HM
3MIACHIOETHCS 4epe3 Jlazepu, Hampukiaa, Ha Bigctani mo 100 m. Jlazepu He
MIJJA0ThCS BIUIUBY 30poi paaio enekTpoHHIA O0opoThOu. Kpim Toro, >kuBICHHS

enemenTis HM Ei e{A D}k, (k=1,m+n) \oxe 3IIMCHIOBATUCS dYepe3 Ja3epHi
kaHanu. IlepBUHHE mKepesio JKUBJICHHS MOKe OyTH Ha 3emil, y MOBITpl, 13
cynmyTHHKa 3emiii, komOiHoBaHe. Jlazepu enementy HM Ey BUNpomiHIOIOTH KOHIUYHHIMA
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CUTHAJI, IKMM 3axorumoe cycigHid enemeHT HM Exi1. ¥V cBoro uepry enemeHnt Ei+1
3aXOIUIIOE CBOIM JIA3€pHUM KOHIYHMM CHUTHajoM eieMeHT Ex. YtpumyBatucs y
CEerMEHTAax JIa3€pPHOro CUrHaly enemMeHTam Ey 1 Ex+1 momomarae 3HaueHHs rpagieHTy
PYXy LIMX €JIEMEHTIB.

!

IHILi&NIZaLIR AreHTIE

v

Mowyk wini

Hi T - -
int icHye B odnacTi

TIOLLIYEY?

BuEoHaHHA Uimii,
0DMIH IHDopMaLED 2
ILUHMMIK areHTaMK

¥ Tak

IcHYE Kpawa Yink,

Mirpauia, amida uini

Hi

Lline gocCArHyTO?

.-"}'H.
i \!
W s
e

Puc. 1. biok-cxema 3arajJbHOTO POMOBOrO aaropuTMy

3HaueHHS! TPANIEHTY PyXy OOUHCIIOIOTHCS 3a TPUBUMIPHOIO MOJU(DIKAIIEIO
aIropuT™My, 1O OyJIO BUKOPUCTAHO aBTOPOM ISl aBTOMATHU3allli 3BapIOBaJIbHOIO
MIPOIIECY E€JIEKTPOHHUM MPOMEHEM Y BakyyMi [4—6]. ATakyloTh LI CYIPOTUBHUKA B
ocHoBHOMY enemeHTH Dj. HM wmoxe nonoBHioBatucs HoBuMmH bBIIIA micis

3HUIIEHHS a00 3aru0eni monepeaHix.
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PozniznaBanna nuiei. [{ns posnizHaBaHHS 00pa3iB BUKOPUCTOBYETHCS METOJ
BeliBneT-Tpancopmant [7]. Lleit meTon monsirae y po3KJIaJeHHI 300pakeHb Y
HECKIHUYEHUW psAJ BEUBIETIB, SKI MOXXHA PO3YMITH K MOJIU 300pakeHHs. s
po3Ii3HAaBaHHSI 00pa3iB BUKOPUCTOBYIOTHCS MEPIIl BEUBIETU-MOAN 3 HECKIHYEHOTO
psany. Lli BeiiBnetn He 3aiimMaroTh OaraTo mam’sTi 1 30epiraioTbest y 0a3i JaHUX.
Kapruaky peanbHOro wacy, mo orpumyemo 3 kamepu BIIJIA, po3kmamaemo Ha
BEUBJIETH 1 aHANI3yeEMO Ha HasgBHICTh OOpa3iB 3a JIONOMOIOIO TOPIBHAHHS IMX
BEUBJIETIB 3 BeilBIeTaMU 00pa3iB, 1O 30epiraloThcss y 0a3i AaHUX. AJNTOPUTM
pO3MI3HABaHHS, 10 OCHOBAHUW HA TAKOMY MOPIBHSHI, MPALIOE MIBUJIKO Y PEATbHOMY
gaci. [Iporpama 30epiraeTbcst y Mikpompolecopl 1 He mnoTrpelye omeparliiHoi
cuctemu. Jlig 30U1bIIeHHS. €EKTUBHOCTI MOXHA BUKOPUCTOBYBATH TEIIOBI30pH, AKI
MICTATHCS Ha akCOH esniemMeHTax HM 1 koperyioTh poOoTy ii TeHIpuI-eJIEMEHTIB.

Buxopucranus HM. BigHocHo aemieBi nenapua-eneMenty HM MoxyTh OyTu
OJIHOPA30Bi, TaK 3BaH1 JPOHU-Kamikaa3e. ATaka 1uied Moxe OyTH OJIHOPa30BOIO,
MOBTOPHOIO 1 KOJICKTHBHOIO, KOJHM 3a po3MipaMu Il (00’€MHA 4YM TIIOIIMHHA)
MOXKYTh OyTH aTakoBaHi Ipynoto aeHapua-enreMmentie HM. Jlns ontumizaiii po6otu
HM 1ii cTpykTtypa [103BOJSi€ BUKOPHUCTOBYBATH €JIEMEHTH IITYYHOTO IHTEJIEKTY
(MynpTHAreHTH1 cucteMu). Po3pobiieHa 3a Takor cxemoro 1 pyHkiioHanbHicTIO HM
poOUTH Bpa3IMBUMH 1 MasIoe()EKTUBHUMU OKPEM1 BUJIU CTPATETIYHUX 030POEHbD.

Jlitepatypa

1. JKypascbka I. M. (2019) [lemepocenni xomn'tomepHi mepexci KpumuiHo2o
3acmocysanuss Ha o0cHosi poie ma 3epati BIIJIA: moHorpadis. Mwukonais:
YopHoM. Hail. yH-T iM. [letpa Morwmm, 192 c.

2. Pomanuenko I. C., Jucenxko O. 1., Yymauenko C. M., Hanwmmoxk C. JI.,
HogikoB B. 1., Tauunina O. M., Kipuy II. 1., Banyiicekuii C. B. (2016) Mooeni
3aCcmMocy8amnus  IHGoOpMayitiHo-mereKOMYHIKAYIUHUX —MEeXHON02il HA OCHO8I
besninomuux asiayitinux xomniekcie y Haozeuuatinux cumyayisx. K.: HAY,
332 c.

3. Kaparanos O. B., Ycrumenko O. B., €1a M. B., bora €. A., Kamamnikopa B. 1.
(2021) 'BukopucTaHHS aNTOPUTMIB POWOBOTO IHTEICKTY NpPH NPOCKTYyBaHHI
CUCTEM YIPaBIIHHA TPy OE3MIOTHUX JITaJbHUX amapatiB’, Monoouii euenui,
Ne 10(98), c. 98-104.

4. bormanos B. P. (2003) Cnoci0 BH3HAYeHHS JOBUIBHOTO KPHBOJIHIHHOTO
3BapHOro cTuKy: mareHT Ha BuHaxigm Ne UA 57435 A Bim 16.06.2003. URL:
http://uapatents.com/patents/bogdanov—vladislav—romualdovich.

5. bormanoB B. P. (2003) Cnoci6 enekmponno npomenesoco  36apio6aHHs
008IIbHO20 KPUBOJIHIUHO20 36apH020 cmuk)y: TaTeHT Ha BuHaxig Noe UA 56712 A
Bin  15.05.2003. URL: http://uapatents.com/patents/bogdanov—vladislav—
romualdovich.

6. Bormanos B. P. (2002) 'HoBi migxoau y KepyBaHHI NpOIECAMH CICKTPOHHO-
MIPOMEHEHEBOTO 3BaptoBaHHs', Bicnuxk HAH Ykpainu, Ne9 , c. 60—63.

7. Mallat S. (2009). A wavelet tour of signal processing. The sparse way. Elsevier,
805 p.

42


http://uapatents.com/patents/bogdanov-vladislav-romualdovich
http://uapatents.com/patents/bogdanov–vladislav–romualdovich
http://uapatents.com/patents/bogdanov–vladislav–romualdovich

VK 004.9
OBPOBKA I AHAJII3 LOG-®AWJIIB Y PO3INOJIIEHIN CUCTEMI

bpaubkunii B. O., M’axkmmio O. M.
Hayionanvnuu ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
E-mail: vadymbratskyi@gmail.com

Log File Processing and Analysis in a Distributed System

The article examines the proposed solution for expeditious analysis of log files and decision-
making on fixing detected errors on the user’s side in a distributed system. Due to log files coming
to the main office from the bank’s branches, analysts have the opportunity to receive information
about the correct operations of customers, as well as failures in the software and hardware of the
nodes. The developed expert system, under the control of the LogHelper program, allows to build
clear and exact inquiries for the analysis of log files, automatically find and offer the decision for
correction of the found errors, classify unknown errors.

Kontpons ta miarHoctyBanns IT cucrem, siki QyHKIIOHYIOTh B PO3MOAUICHIM
cucteMi O€3NMpoBIAHOT Mepexi, Hampukian, y ¢Guisx OaHKy, € OJHI€ 3
NEepIIOYEepProBUX 3a7ady B Tpoleci 3abe3nedeHHs OesnepebiitHol poOOTH BY3IIB.
3aBnsku l0g-daitmam, 110 HAAXOAATH 10 TOJOBHOrO odicy 3 ¢imiii 0aHky (By3iiB
PO3IOALIIEHOT CUCTEMH ), AaHAIITUKU MAIOTh MOXJIMBICTh OTPUMYBATH iH(OpMAIIifo, K
PO KOPEKTH1 omeparlrii KIIEeHTIB, Tak 1 Ipo 3001 Ta BiAMOBHU B pOOOTI CUCTEMHU.

Hakonuuenns craructudHoi iHdopmaiiii 3 10g-daiiaiB 103BOssIE BHILIUTH
MHOXHUHY N cTaHiB HOpManbHOI poOOTH CHCTeMH, Z — CTaHIB, IO BIJMOBIIAIOTH
BIIMOBaM Pi3HOTO poay. Y- MHOXKHHI CTaHIB, sIKi IIle He BU3Ha4ueHi. Toi

X=NUZUY (1)

ne X — MHOXKHHA BCiX MOKJIMBUX cTaHiB IT-cucremu 6aHky.

Hexait X Moke MaTu KiHIIEBY KUIBKICTh CTaHIB X1, X2, X3 ... Xi ... Xp, SKI
BIJIMOBIZIAIOTH SIK KOPEKTHOMY (DYHKIIIOHYBAaHHIO CHUCTEMH, TaK 1 pOOOTi 3 HASBHICTIO
BIIXWICHB, P1 P2 ... Pi ... P — WMOBIPHOCTI 3HAXO/KEHHS CUCTEMHU Y CTaHAX X1, X2, X3
... Xi ... xn BignoBimHO. Tomi eHTpomis (Mipa HEBH3HAYEHOCTi) TaKOI CUCTEMH Oy[e
00YHCITIOBATHCH 3a (POPMYIIOFO:

H(X) = — X"=1 pi logz pi, 2
ne Xp;i = 1.

Jlist po3moaiieHoi cuctemMu OaHKy, SKa CKIATAEThCS 3 S HE3AJNEHKHUX CHUCTEM
3arajibHa eHTpoIig OyJie CKJIalaTh CyMy €HTPOMii BCIX CUCTEM:

H(Xl, ey Xs) = Esk:]_ H(Xk) (3)

B Tomy Bunmaaky, xonu y ¢inisix OaHKy OpaIfOlOTh 1IEHTHUYHI, 3a CKJIaJ0M
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TEXHIYHUX 3aco0iB Ta mporpamMHuM 3a0esneueHHsM, [T-cuctemu MokHa
nepeadaYnT, M0 BOHM OYIyTh MaTH OJIHAKOBI 3a CBOIM XapaKTEPOM IMOKa3HUKU
KOPEKTHO1 poOOTH, a TaKOK BIAMOBH Ta 30010. B TakoMy Bumnajky, MOKHa 3pOOHUTH
NpUNYLIEHHs, 10 popmyna (3) nepeTBOPUTHCA HACTYITHUM YHHOM:

H(X1, ..., Xs) =5 * H(X) 4)

3amayl KOHTPOJIIO Ta JIarHOCTUKH MOJSATaloTh Yy 3MEHILIEHHI EeHTPOIii
(HeBM3HAYEHOCTI1), B mpoleci PyHKIIOHYBaHHS cucTeMu. Lliei MeTn MokHa AOCATTH
3a PaxXyHOK JOCIIDKEHHS Ta aHallizy MHOXWMHHU moBimomiieHb (log-daiimis), ski
HAJXOJSATh B1J] BY3JI1B PO3MOJIJICHOI CUCTEMHU.

TooOTo,

H(X) = — Z"i=1p pi logz pi — minz H, (5)

3a ymoBu Xp; = 1.

Oo60rpynryBanns Budopy MongoDB B sikocTi 0a3u 1aHux st 30epeKeHHs
noBigoMJeHb. Sk Oyno mokazaHo B po0oTi [1], He pensiiina 6a3a ganux MongoDB
Mae psiJi epeBar MOpiBHSIHO 3 PEeNAIifHUMU 0a3aMu JTaHUX, a CaMe:

e 3pyuHa npu 30epiraHHi MoraHo CTPYKTypoBaHO1 iHGOpMaIlii;

e wMacmTaOyeTbcss Habararo Kkpamie pesiiHux 0a3 JaHux, 10 €
BaKJIMBHM TIPU 00POOIIi Ty’Ke BEIUKUX O0CSTIB JaHUX;

e cdeKThBHA IS aHATITUIHOT 0OpOOKHU JTaHUX.

B mpoumeci wmacmTabyBaHHA 3a paxyHOK TOTPIHHOTO pe3epBYBaHHS
KOMIT' FOTEPIB Y KOXXHOMY IHapai 3a0e3medyeTbesl MIABUINCHHS HAIIHHOCTI
¢ynakmionyBanHus bJl. Ctannaptauii kinactep MongoDB mae Taki KOMITIOHEHTH
Cepsepu mapaunra (oTpiiHe pe3epByBaHHS);

Cepsep koHbiryparii (moTpiiiHe pe3epByBaHHS);

Poytep 3amnuTis.

Mongos (cepsic poyrinra mist MongoDB) — wHamae poyrep auist moainy
3aIUTIB HA MIAPJIU 1 TOBEPHEHHS BiJIITOBI/II.

B posrasayBaHoMy BUMAnKy OOpaHO MOJIETHIEHUNA peE3epB, a came
PETUTIKAIIIIO TAaHUX Ha Pe3epBHI KOMIT I0TepH Slaver, B aCHHXpOHHOMY PEKUMI.

Moneas crpykrypu log-daiimy. OCKiTbKH ICHYE MOXKIIUBICTH CaMOMY
CTBOpIOBaTH (popMart JIOTIB 1 IX CTPYKTYpY, TO 3alpONOHOBAHO 30epiratu Bci 3001,
3apeecTpoBaHi y log-daitnax cucremu, y popmari JSON B BJI MongoDB.

O0’ekTH y HOKyMEHTO-OpieHTOBaHii 06a3i manux MongoDB ommcyrotbes
KOPTEXKaMH BULY:

D ={<fo<fi:e1, f2:€2..., faien, fn+1l:d1, fn+2:dy, ... fy+l:di>}, 1)

He fo — id mokymenTy ;
fi1...f, — arpuOyTH MOKyMEHTY;
€1...6n — aTOMapHI 3HAYEeHHs aTpUOYTIB IOKYMEHTY;
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di...d) — mocwuiiaHHs Ha IHIII JOKYMEHTH.

B 1npoMy BuHNAanKy po3rIsAalOThCA 3B A3KM MDK JIOKYMEHTaMH, KOJHU
0aTbKIBCHKUN JOKYMEHT MICTUTh MOCHUJIAHHS Ha JAOYIPHI JOKYMEHTH, L0 BiIMOBIIAE
dopmymni (1). [chye iHmMM Bunagok 3a0e3mneueHHs 3B I3Ky MK JOKYMEHTAMH, KOJIU
0aThKIBCHKUW  JOKYMEHT MICTUTh B €001 JOUYIpHIM JOKYMEHT 3 HOro
1IGHTU(IKATOPOM Ta aTprOyTamu.

Toai Mozienb TOKyMEHTY, SIK 00’ €KTy 0a3u 1aHuX OyJe MaTH BUTJIAL:

D ={<foieo<f1: €1, fgiez..., fn:en, <f,+1: do, fn+21d1,...fn+|2d|>>},

He fo:eo — id nokymeHTy ;

fi...fn — aTpubyTn TOKyMEHTY;

€1...6n — aTOMapHi 3HaYeHHs aTpUOYTIB JOKYMEHTY;

f,+1:dg — id mouipHBOTO TOKYMEHTY

di...dj — aromapHi 3HaueHHsI aTPUOYTIB JOYIPHBOTO JOKYMECHTY.

BinnoBiHO A0 CTPYKTYpH JOKYMEHTIB, CTPYKTypa 00’ €kTiB log-daitniB y MoBi
nporpamyBanHs C# Oyzie MaTu HaCTYITHUMN BUTJISI:

Log

+ ReguestDate” DateTime;

+ Reguest: BzonDocument;
+ Respanse: Bsonbaocument;
¢ Responselate: DateTime;
+ Messageld: string;

QueryConig

Answer o
| Extends Extands <ty sering
+ Tewt: string; - .I'_’_ . b et Ty
- - E— =1 - ame: LogdbjectType
+ Statusld: Dbjsctld; o ——— L s B T ety Ty
“Ewdends Eslend=——" L : operlyTepe: L tyTwpe

T——— | Emntity —— OndectType: LoglbijectType;

¢ Id: Obj=ctld;
'E:-.I-:'I:J*:_\_____I‘r\\ KnowE rmor

+ Massags Sring
Exiends Exfends

Errar KnowEro

+ MEssapsl SIring;

¢ Status: BsonDocums=mt;
+ &nswar: BsanDocument;
+ CountFounded: intg

+ CountFounded: int;

Puc. 1. O0’exTHA MOJENb JAHUX CUCTEMU

Onuc npouecy anasi3y i 00pooxku nomusiok nporpamoro LogHelper. ITicus
sammycky mporpamu LogHelper [2, 3], cucrema mpomonye oOparu log-daiinm as
aHamizy, abo KOpHCTyBad MOe oOpaTu iX 3 MeHI (po3min — pobora Hanm log-
00’eKTaMu), € € MOXKJTUBICTh:

e KoncTpyroBaru 3anutu 1o log-o0’ekrax;
[lepernsimaTi pe3ynabTaT 3amuTy;
PosrnsHyTH yCi BioMi 1 HEBIIOMI1 IIOMUJIKH TSI CACTEMU;
O6poOuTH HEBIIOMY MOMUIIKY 1 3a/1aTH JJI HET CTaTyC.

e 3anponoHyBaTH ICHYIOUI PIILICHHS AJisl KOPUCTYyBaya.

Hegioomi nomunxu. B Tabnauui BigoOpakaroThCsl MOMUIIKH 3 1H(OpMaIIi€o npo
00’€KT — 11€ KUIBKICTh 3HANJIEHNX MOMUJIOK 1 TEKCT noBigomiieHHs. KopuctyBau mae
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MO>KJIUBICTh y I[bOMY PO3/LI1 3a/1aTH CTATYC AJIsl IOMUJIKHU 1 3pOOUTH 1i BIIOMOIO JJIs
CUCTEMH.

Bioomi nomunxu. B nanoMmy po3aiii BiioOpaxaroTbCsl yC1 TOMUJIKH 00poOIeH1
KOPHUCTYBaueM, SIKl € BIIOMUMU JJisi cCUCTEeMHU. BigoOpaxkaeTbcs BioMa NOMUIIKA 3
Takow iHhOopMaIi€ro:

e (CraTyc MOMHIKH, B SIKOMY OIMHCAHO KOJ 1 Ha3Ba;
e Bianosiab ado pilieHHs JaHOi TPOOIEeMH;
e KigbKiCTh 3HAWACHUX TAaKUX MOMUJIOK;

Obpobka Hegioomux nomunok. Ilin uvac anamizy log-¢daiiniB, cucrema
nepeBipsiec copMoBaHMi 00’ €KT Ha HASBHICTH BIACTUBOCTI €ITOr 1 BU3HAYAE BioMa
I TOMUJIKa cucteMi yd Hi. [lepeBipka BinmOyBaeThcs Ha OCHOBI JaHHUX MPO BiOMI i
HEeB1IOM1 MOMUJIKM 3 6a3u ganux MongoDb, mopiBHIOIOYH YK€ ICHYIOY1 00’ €KTH 3
MOBITOMJICHHSIM CXOXKMMH 10 3HAWIACHOI MOMUJIKU. SIKIO CUCTeMa BU3HAE MOMUIIKY
HEBIJIOMOIO, TO BOHa OyJe 30epekeHa 1 B MailOyTHhOMY 00poOjieHa po3poOHUKOM, B
NPOTUJI)KHOMY BapiaHTI — 1HQopMalis 3 TaOJIUIl BIJOMHX MMOMHUJIOK HaJIaCThCS
KOpHuCcTyBaueBil. PO3poOHUK Mae MOXIMBICTE 0OpPOOWUTH MOMWIIKY, 3a/aBIIU JJIs HEl
crtaTyc 1 BapiaHT a0o BapiaHTH pimieHb. [Ipu 3aBHaHHI CTATyCy € MOXIIMBICTh
CTBOPHUTH HOBHI 200 0OpaTh iCHyr0uni. 3a JOMOMOIOI0 CTaTyCy JIETKO 3A1HCHIOBATH
¢GinpTpamito gaHWX 1 KIACcHQIKAIF0 TMOMIJIOK JUIS TOAAIBIIONO  aHaji3y
PaBIIBLHOCTI POOOTH CUCTEMH.

IIponosuyisn eéapianmie piuens 011 kopucmysaya. O0poOuBIIHN Aekiibka 0g-
daiiiB 1 MpoaHaai3yBaBIIX iX, CACTEMa Ma€ 3HAHHS MPO MOMUJIKH 1 TAKUM YHHOM,
Ma€ MOXJIMBICTh 3alPOTIOHYBATH BapiaHTH PillleHh KOPUCTYBAYEBI.

BucnoBku. 3’sicoBano, mo log-gaiiim € BelbMH TOTYXHUM 3aco00M st
aHamizy (YHKIIOHYBaHHS KJIEHTCHKUX JOJATKIB PO3MOJUICHOI CHCTEMH B
0e3nmpoBiHIKN Mepexi. OnucaHo 3amporoHoOBaHy 1 po3pobiieny nporpamy LogHelper
, fIKa B3aeMojie 3 0a30r0 AaHUX Ta 0a3o0r0 3HaHb B cepenoBuili Mongo DB. Taxkwuii
BUOIp Ja€ 3Mory OOy yBaTH YiTKi 1 TOUHI 3alUTH 1JIA aHai3y log-¢aiiiB, CTBOPUTH
Kimacudikamiio MOMIIIOK. Y TporpaMi mnependadeHo iHTepdeic s HaBYaHHS 1
MIOTIOBHEHHSI 0a31 3HaHb, sIKa BUKOPUCTOBYETHCS ISl A1arHOCTYBaHHS 300iB y By3J1ax
PO3MOIUIEHOT CUCTEMH, 10 MiABUIIYE HAAIHHICTh (DYHKIIIOHYBaHHS OCTAaHHBOI.
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Use of Information and Communications Technology in Automation Systems

The system which implements the Home Assistant platform is endowed with a wide range of
functions. It clearly responds to changes in any indicator, and quickly makes changes in control
strategy, taking into account internal and external disruptive actions. It precisely controls all
engineering systems combined in a single network that reduces electricity losses and saves money.

Ha crorogniniHiil 1eHb CYCIUILCTBO IEPEXOAUTH B HOBY (pa3y CBOTO PO3BUTKY.
[Iporpec iHHOBaIIWHUX 1H()OPMAIIHHUX TEXHOJOTIH, SKI OYypXJIMBUMHU TEMIIAMHU
BIIPOBA/KYIOTHCS B IPOMUCIIOBICTD, CLIBCHKOIOCTIONAPChKe BUPOOHUIITBO Ta MOOYT,
€ BUKJIUKOM 4Yacy. lle BuMmarae cyqacHuX MiiXo/AiB, OpraHi3alliiHuX Ta eKOHOMIYHUX
3aco0iB, SKI 3yMOBISATH AaKTHBI3aIlil0 CTpaTerid, 3a0e3nedarh ITIBUIIECHHS
e(heKTUBHOCTI (YHKIIIOHYBaHHS TEXHOJOTIYHMX TIPOIECIB Ta HAMIKHOCTI iX
KepyBaHHS.

[HTeNneKTyanbH1 1HHOBAIlIHI TEXHOJIOTIl NIEPEeBOMATh aBTOMATH3allll0 Ha
BHINMI PIBEHb, OCHOBHOIO OCOOJIMBICTIO SKOT'0 € 00’ €JHAHHSI OKPEMHUX IIJICHCTEM Y
€OUHUM e(QEeKTUBHHH Kepylouuii KOMIUIEKC. To00TO cydacHe oOJagHaHHS
IHTETPY€ETbCSI B €IUHY MEPEXKYy 3a paxyHOK THYYKOCTI Ta CTPYKTYpOBAaHOCTI
aBTOMAaTU30BaHUX MEPEK.

Po3BUTOK CcMapT-TEXHOJOTIH MOpoAMB Taki mpoekTd, sk Smart Cities (3
aHra. — po3yMHi Micrta), Smart Homes (po3ymui Oymuakm), Smart Grid (po3ymHi
mepexki), Smart Education (posymua ocsita) Ta iH. Lli Tpo€KTH cHpsMOBaHI Ha
ocydacHeHHs ycix cdep nmisipHOocTi [1, c. 115], ockimbku iXHI MOXKJIHMBOCTI
OararorpanHi. [lutaHHIMH «pO3yMHUX» OYAMHKIB 13 METOIO 3a0e3meueHHs Oe3meKu
KUTIOBUX OyniBenb, KoM(popTHOCTI POKHBAHHS Ta MOJIIIIIEHHS
pecypco30epekeHHsT 3alMA€EThCsl BEIMKA KUIBKICTh 3apyODKHHX 1 BITYM3HSIHUX
HAyKOBIIIB, aji¢ KOXXHUU 3 HUX OayuTh PINICHHS IUX MpobiieM mo-cBoemy. Hemae
YITKOTO BHW3HAYCHHS MOHATTS «PO3YyMHUX OymuHKiB». Tak camMo Hemae 1 €IWHOT
CTaHAApTHOT METONMOJIOTIi  KepyBaHHA, TOOTO mepemadi iHbopmarlii MK
IHTENEKTyaIbHUM OOJIaTHAHHAM 1 CHCTEMOIO KEepPyBaHHS Ta CTBOPEHHS YMOB JIJIst
rapaHToBaHOi, Oe3nepeOiiiHol Ta 0e3meyHo1 poOOTH.

Byno mpoananizoBaHo BcCi BiIOMi METOAM Ta BpPaxoBaHO, IO MPOIECH, 3a
JIOTIOMOTOI0  SIKMX TPOXOJUTh Tepefavya JaHuX, HE 3aBKAW 3aXUIICHI BiX
KIOEp3JI0OYMHHOCTI, KA 3 KO)KHUM POKOM 3pocTae. Y MiICyMKy OyJio 3’sCOBaHO, 110
nepenavy iHdopmalii MOKHAa BHUKOHYBATH MPOBIIHUM 1 O€3MPOBIAHUM METOAMM.
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AHani3yloud BCl HEJOJIKM Ta MepeBard, 0yjao BUSBIEHO, 110 HAWNEPCHEKTUBHIIINM
METOJIOM € Oe3IpoToBa CydacHa Mepexa 3 M1 €IHaHHSAM [0 IHTEpPHETy Ta
BUKOPUCTaHHSAM MpUCTPOiB [HTepHeTy peueil. ToOTO eNeKTponmpucTpoi, MiJ’ €IHAHI
710 BCECBITHBOT MEPEX1, MOKYTh AUCTAHIIINHO, O€3 BTpYUYaHHs JIOACH, KepyBaTHUCS 32
JOTIOMOT010 1H(OopMaIlii, ika MOAAETHCS BiJl BIAMOBIIHUX JaTUYHUKIB.

[la cuctema KapaAMHAJIBHO BIAPI3HIETHCA B 3BUYANHOI aBTOMAaTH3AIlI],
OCKUTbKM  IPYHTY€TbCcsl Ha  1HQpacTpykTypi 1HQOpMAIiiHO-KOMYHIKAIIHUX
TexHosiorii. Ile BIOCKOHaIIOE TEXHOJOTTUHI MPOLECH Ta iXHI CUCTEMHU KEpyBaHHS,
K1 HaAUISIOTHCSI HOBUMHM MOXJIMBOCTSIMH, @ TUM CaMUM POOJATh iX €PEeKTUBHUMH,
HaJiliHUMU, O€3NeYHUMH, a HaWTrOJIOBHIIIE —  CIOPOMOXHUMHU  €KOHOMMTH
CJIEKTPOCHEPT IO, 1[0 HAa CHOTOIHIIIHIN JIeHb JOCUTh BaxunBo (Puc. 1).
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Puc. 1. Bubip pexxumy poOOTH IIpH 3acToCcyBaHHI cucteMu Home Assistant

Konnermmiis  [HTepHETY pedeil OXOIUTIOE TEXHOJOTIF0 Ta TOCITYrH, IIo
IPYHTYIOTBCS Ha MM €AHAHUX JO THTEPHETY 00’ €KTax 1 Ha BUKOPUCTAHHI 310paHUX
nanmx [2]. 1 mms Toro, moO apxiTeKTypa BIANOBigaa BHMOTaM KOPHCTYBaua,
HEOOX1THO 3 BEJIMYE3HOI1 KUIBKOCTI MPOrpPaMHOTO 3a0e3MeueHHs] BUOIp 3yNMUHUTU HA
maTdopMi aBTOMaTH3allll, sika BIAMNOBIIa€ cydyacHUM notpedaM. OCKUIbKU HE ICHYE
17IealbHOTO PIIIEHHS, MpU CIpoOl pO3B’sI3aTH MOCTABJIECHI 3a/1adl Mpu po3poOJIeHH]
ABTOMATHUYHOI CHCTEMH KEpPYBaHHSA JKUTIOBUM OYIMHKOM OyJI0 BHKOPHCTAHO
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mwiatpopmy Home Assistant, sika BIAIOBIAA€ HACTYIIHUM KPUTEPIAM:
® JIOCTYIHICTb INIaTQOPMHU;

MPOCTOTA SIK Y HAJIAIUTYBaHHI, TaK 1 B eKCILTyaTallii;

MO>KJIUBICTh MIATPUMKH HEOOMEXEHOT KIJTLKOCTI IPUCTPOIB;

MO>KJIMBICTh B3a€EMOMISITH 3 IHIIUMU IIaTQOpPMaMH;

HaJIAHICTD;

THYYKICTh KEPYBAHHS.

[Tnarpopma Home Assistant € cepBepoM i KepyBaHHS MPAKTHYHO BCiMa
JOCTYITHUMHU CMapT-NPUCTPOSIMH, sIKI 00’ €/THAHI B €JUHY MEPEXY, 30UIbLIYE CIIEKTP
MOXKJIMBOCTEH MpU aBTOMATHU3ALIl KUTIOBUX OynuHKiB. CHucTeMa KepyBaHHS, SKa
peanizoBye 110 TuIaTGopMy, BMi€ pPO3Mi3HABATH KOHKPETHI 3alporpaMoBaHi Ta
HaJ3BUYANHI CUTYyaIlli, sIKI CTalOThCS MPU BUKOHAHHI TEXHOJOTTYHUX MPOIIECIB 1
pearyBaTé Ha HUX BiJIMOBIIHO /10 PO3POOIEHOT MPOTPAMH.

I{# cuctema Moke KepyBaTHCS HaBiTh uepe3 mecenkep Telegram (Puc. 2),
JUISL SIKOTO OYJ10 Tporucano ko 0oTa i onmyOiikoBaHo Ha Tuiatdopmi GitHub.
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Puc. 2. KepyBaHHS eeKTPUYHUMHE IPUCTPOSIMH uepe3 Telegram-6ota
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Ranking of Business Processes of the Enterprise
when Performing the Implementation of IT Systems

The introduction of information technology to automate the operation of the enterprise
requires the construction of a clear sequence of actions for implementation. A separate criterion for
implementation is to determine the list of automated business processes and prioritize their
importance in the sequence of development. Business process ranking models are presented.
Criteria for determining priorities for the formation of a sequence of business process automation
are presented. The life cycle model for the researched project is offered and characterized. The
conclusion of the study is made.

ABTOMaTH3aIlS MIAOPUEMCTB 3a CYYaCHUMH THYYKAMU METOAOJIOTIIMHU
PO3pOOKH Ta BIPOBAKCHHS 1H(GOPMAIIMHUX CHCTEM Ta TEXHOJOTIH B HiSIBHICTH
HiAIPUEMCTB Tependayae iTepaliiHy IisUIbHICTh. BiANoBiIHO B pamMKaxX KOXKHOI
iTeparii Moke OyTH aBTOMAaTH30BaHO OKpeMmy GyHKIlI0, Oi3Hec-Tpolec 4Yu
mignporec. Came TOMy, BHOpPOBa/DKCHHS 1HOOPMALIMHUX TEXHOJOTIN  JId
aBTOMaTu3allii poOOTH MiAMPUEMCTBA BUMArae MmoOyI0BH YITKOI MOCIITOBHOCTI i
IOJI0 BMPOBa/pKeHHs. Po3poOka Ta BOPOBAXKEHHS 3a TaKUMHU TEXHOJIOTISIMHU
JI03BOJISIE TIATNPUEMCTBAM B JIOCUTh KOPOTKUH TEPMIH TMEPEXOJUTH HA YACTKOBY
aBTOMAaTH3aIllI0 BHIUICHUX IUITHOK — O13HEC-TIPOIIECiB, M0 3 KOKHOI HACTYITHOIO
iTepairiero OyayTh 301IbITYBATUCH a00 PO3IIUPIOBATHUCE.

BaxnuBuM KkpuTepieM BIPOBA/KCHHS € BHU3HAYCHHS TMepesiky Oi3Hec-
MPOILIECiB, M0 aBTOMATU3YIOTHCS, Ta PO3CTAHOBKH MPIOPUTETIB iX BaXKJIMBOCTI, OO0
MOCITITOBHOCTI po3poOku. Came 3aBIAsSKH BHU3HAYCHHIO MPIOPUTETHOCTI Oi3HEC-
MpoIeciB, iX B3aEMHOI 3alIeKHOCTI Ta (OpMyBaHHS TOCIIJOBHOCTI peasizarlii
po3poOku iHpopMaIiitHOT TeXHOJIOT11, 3a0e3meuyeThest ePEeKT BiJ BIPOBAKEHHS.

B mepmry depry juisi BUSIBICHHSI TIPIOPUTETHOCTI Oi3HEC-TIPOIECy, HEOOXITHO
BU3HAYUTH CTYIIHb MPOOJIEMATHUKH SKY BiH OMUCYE B paMKaXx IMAMPUEMCTBA, BIAILTY,
miapo3auty. s mboro BUKOHYETHCS J1arHOCTHUKA O13HEC-MPOIIECY: sAKI MUTAaHHS BiH
BUpIIIYE, SIK1 TPYJIOB1 UM 1HIII PECYpCH 3aisiHI, KA TPUBAIICTh OJAHIETL 1TEepallii, 4u
KUIBKICTBh 1TEpalliid 3a MPOMIXKOK 4acy TOLIO.

Hactynuuii Kpok — BHU3HAYEHHS B3a€MO3B’S3KIB Ta IMOCIIIOBHOCTI peaizalii
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(GyHKLIHA MIATPUEMCTBA, 10 OMKCaHl KOHKPETHUMU O13HEC-TIpOIleCaMHu.

[Ticns oOWiHKM CTymHeHs Ba)XXJMBOCTI Ta B3a€MO3B’SI3KIB Oi13HEC-MPOLIECIB
NOoTpiIOHO MOOYAYBaTH MATPHIIO pPaHXKyBaHHS, J€ PO3MEXKYBATH iX 32 CTyINEHEM
BaYKJIMBOCTI PO3B’sI3aHHS MMOCTABJICHUX 3a1a4 (puc. 1).

Puc. 1. Matpuiist paHxyBaHHsI Oi3HEC-TIPOIIECIB

B naBeneniit Marpuii BaxiauBicTh Oi3HEC-TIPOIIECY BU3HAYAETHCA KUIBKICTIO
GyHKIIOHATBHUX 3a7a4 110 BiH BHUpINIye, Ta BIUIMBY IUX 3a7a4 Ha poOOTy
MATPUEMCTBA / BIIJAUTY / MAPO3ILTY.

KoxxHa 30Ha mpencTaBlieHOT MAaTpUIll Bi3yalli3ye CTYIIHb BaXKJIIMBOCTI Oi3HEC-
MpoLIeCiB, 7€ YEPBOHHM BIIMIYEHO HAMOUIBII BaXKJIMBI, 3€JICHUM — HaWMEHII —
BOXXJIHMBI, a CIpUM — Oi3HEC-TIPOIIECH MTOCEPETHBOT BaKITUBOCTI.

dopMyBaHHSI Takoi MaTpUIll MOXKIJIMBE 3aBISKH EKCHEPTHUM METOoJaM Ta
IPYHTYETHCS HA JAHUX €KCIEPTIB SIK MPEJCTAaBHUKIB KOMMAHIi JIJIsl SIKOT BUKOHYETHCS
aBTOMaTH3allig, TaK 1 EKCIepTIB KOMIIaHii IO 3alMaeThCs pO3poOKOO Ta
BIIPOBA)KCHHSIM CHUCTEMH.

[IpoBeneHHst eKCrepTHOI OINIHKH, MJs (OPMYBaHHS MATpHUIll paH)XyBaHHS,
3pY4YHO TPEJACTAaBUTH y BHUTJIAAI KoHIEmIii 6 Curma, mo 3abe3rnedye MOXKIHBICTh
BpaxyBaTH BCi ()aKTOpU Ta PHU3UKY IPH BU3HAYEHHI MPIOPUTETIB Oi3HEC-TIPOIIECIB,
[0 aBTOMATU3YIOTHCS.

Ha pucynky 2 momaMo KOHIIETIIiF0O BU3HAYEHHS TMPIOPUTETIB aBTOMATH3AIli]
Oi3HEC-TIPOIIeCiB KOMITaHil, 10 3aiMa€ThCs BHUPOOHWYOIO MiSUTBHICTIO. BakmmBo
3a3HAYMTH, IO MEperiK Oi3HeC-TpoIeciB Ta (QYHKINM BU3HAYAETHCA CIHCKOM 3a/1ad
aBromarm3anii. | numie micist TPOBENEHHS TEPENNPOEKTHOTO JOCTIKCHHS, IO
BHU3HA4Ya€ OOCSTH, B3a€EMO3B’SI3KM Ta BIUIMBU KOXHOTO OKpPEMOTro Ipolecy Ha
3arajbHy KOHIICTIIIO [JiSUThHOCTI KOMMAaHIi, MOXXHAa TPOBECTH BU3HAYCHHS
KPUTUYIHOCTI Ta YEPTOBOCTI X PO3POOKHU Ta BIPOBAKCHHS.
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@opMyBaHHSI KOHULEMNUII BHU3HAYEHHS YEpProBOCTI aBTOMaTH3aulii Oi3Hec-
MPOLIECIB HA MIANPUEMCTBAX 3a0€3Meuye MOKIUBICTh ITEPALIMHOIO BIPOBAIKEHHS,
10, B CBOIO Yepry, J03BOJISIE KOPUCTYyBayaM 3aCTOCOBYBATH PIIICHHS aBTOMATH3alli
B JIOCUTh KOPOTKUI TepMiH. BUKOpUCTaHHSA METO/IB paHKyBaHHs O13HEC-TIPOIIECIB 32
iX BaXJIMBICTIO, KPUTHUYHICTIO Ta BIJHOLIEHHIO [0 pilleHb NOpoOIeMaTHKU
MNIANPUEMCTBA JI03BOJIsiE C(POPMYBATH IUIaH aBTOMaTH3alli y BIAMOBIAHOCTI 10

noTped KOMMaHii JIs IKOT BUKOHYEThCS PO3po0Ka.
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Puc. 2. PanxyBanas 6i3HeC-TIpo1IeCiB
1 (hOpMyBaHHS ITOCIITOBHOCTI aBTOMATH3AITi i
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Electronic Document as a Component of E-Government System

The e-government system currently operating successfully in Ukraine has contributed to the
openness and accessibility of administrative services. E-certificates, QR-codes, e-signature are
already components of modern life. About 100 types of electronic services have already been
created in Ukraine. Available for most citizens of Ukraine, the digital passport is an electronic
version of the ID-document, analogous to plastic and paper documents.

Ha cBiTOBOMY piBHI HHMHI TMOIIMPEHO OCHOBHI MOJEINl EJIEKTPOHHOTO
ypanyBanHs e-Government 1.0 Ta e-Government 2.0. 3pa3ku €JIEKTPOHHOTO
JOKYMEHTa, 1HKOJIM HaBiTh LIU(PPOBOro, HE JIMIlIE HAsIBHI B YKpaiHi, a i BU3HAHO Ha
CBITOBOMY piBHI Halikpamumu. Lle 30kpema:

® e-MEIUIMHA;
e-TeseoHis;
€-3aKOHO/IaBCTBO);
€-3aMHATICTD;
€-0CBITa;
e-010110TEKA;
e-0aHK;
e-JIeMOKpaTis;
e-KaJacTp;
e-Tejic0aueHHS;
€-TPaHCIIOPT;
e e-ceprudikar.
["'0710BHUMU CKJIaIOBUMU €JIEKTPOHHOTO YPSyBaHHS €:
® €IMHOPA30Ba PEECTpPaLlisd JOKYMEHTA;
® MOXJIMBICTh TapajeIbHOTO BUKOHAHHS PIZHUX OMEpaIii i3 MeTOI0
CKOPOYEHHSI Yacy pyXy JOKYMEHTIB 1 MIABUIICHHS OIMEPATUBHOCTI iX
BUKOHAHHS,
e (Oe3MepepBHICTh PYXYy JOKYMEHTA;
® pO3BMHEHA CHCTEMa 3BITHOCTI PI3HUMH CTaTycaMd 1 aTpuOyTamu
JIOKYMEHTIB.

Ha nymky cydacHux mocnigHuki, 3okpema 0. Mamkaposa, 13 BTUICHHSIM Y
CyJacHE JUIOBE XHUTTA CHUCTEMH EJIEKTPOHHOTO YpSAYyBaHHSA 3 SIBUIAcS peasibHa
MOXJIMBICTh MIAHSATH CHUIKYBaHHS B JUIOBIA cdepi [2, c¢. 67]. Hagani aBtop
3a3Hayae, IO EJEKTPOHHE YPSAAYyBaHHS € OJHUM 13 1HCTPYMEHTIB PO3BUTKY
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1HpOpPMAIIITHOTO CYCHUIBCTBA, IO CHPUSIIOTH CTBOPEHHIO YMOB JUIsl BIAKPUTOIO Ta
nmpo3oporo aep:kaBHoro ynpasimiHHS. ILle ¢opma opranizanii  Aep:kaBHOTrO
VIOPABIIIHHS, 3a KO BIJOYBA€ThCS aKTHUBHA B3a€MOJIisl OpraHiB JEpKaBHOI BJIau Ta
OpraHiB MiCLIEBOTO CaMOBPSIAYBAHHS MDK CO0OI0, 3 CYCHUIBCTBOM, JIOJUHOIO Ta
e-TpOMAJISIHUHOM, OI3HECOM 3a  JOMOMOrol  1H(GOpMAaLIiHO-KOMYHIKaTUBHUX
TEXHOJIOT1H [2, ¢. 45].
HuHi BipoBa>keHO Ta BIPOBAIKYIOTHCSI YOTUPH PIBHI €-TIOCHYT:

e iH(dopMalisi PO JEPKABY;

® KOMYHIKAIIIS 3 IEPKABOIO;

® TpaH3aKIIii 3 IePKABOIO;

® 3ayuyeHHs B YIPABIIHHSA JEPKABOIO.

I3 yxe peanizoBaHUX e-TIOCTYT B HAII KpaiHi MOXHA BIA3HAYUTH P JOCUTH-
TaKd KOPUCHUX 1 THX, SKI MOJETTIWIN XUTTS TpoMajsH Ta Oi3Hecy. 3apa3 MOXKHA
3apeecTpyBaTu Oi3HEC OHJIAWH, OTPUMATH YHCIEHHI JOBIKK Ta BUTATH 3 PEECTPIB,
MoJaTH 3asBy Ha JOMOMOTY TpH HapoJKeHHI auTuHH, 3aBaHTaxutu COVID-
ceprudikat, BOAIMCHKI MpaBa TOIIIO.

OCHOBHOIO METOI0 €JIEKTPOHHOTO ypsinmyBaHHS y 2022 poili € po3UIUpEeHHS
HepesiKy MOCIyT JIETKOi, MBUAKOT Ta e(EeKTUBHOI B3aEMOJIT 3 ACPKABOIO TPOMAISTH
Ta BIACHUKIB Oi3Hecy. CHcTeMa €IIEKTPOHHOTO YpSIYBaHHS CIpPHUS€ HAIOBHEHHIO
€IMHOTO JIEMOTpaiuHOTO peeCTpy Ta MOLUIMPEHHIO MACMIOPTIB TPOMaIsTHUHA Y KpaiHu
y ¢opmi ID-kapTu; po3BUTKY YMHHUX Ta 3alpOBaJPKCHHS HOBHUX CXeM 1 3aco0iB
CIIEKTPOHHOI imeHTHdikamil Ta BCTaHOBJEHHS piBHIB aoBipu mo Hux (Mobile ID,
Bank ID); peamizamii mnpuniuny «single-Sign-on» IIIAXOM  BIPOBaKEHHS
IHTErPOBaHOT CUCTEMH EJICKTPOHHOI ieHTH(iKaIlli Ta aBTeHTU(]IKAIii 1 TOBTOPHOTO
BUKOPUCTAHHS B 1HPOPMAIIHHO-TEIEKOMYHIKAIIIHHUX CUCTEMaX OPraHiB BIIAJIH.
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0T decision support system for developing marketing strategies

Internet of Things is a promising technology that will be able to affect many areas of life in
the future, including new opportunities for business, and in particular for marketing. Internet of
Things marketing is a new industry that, while promising huge benefits for companies, is just
beginning to be explored.

[HTepHET pedeit — Iie TeXHOJIOTIUYHA KOHIICHINis, sKa 3apa3 3HaXOJIWUThCS Ha
NiKy MOMYJSIPHOCTI. 3 TOYKH 30py Oi3Hecy, iH(dopmallis, oTpuMaHa 3 JaTYMKIB
IHTEpHETY peueH, JjormomMarae KOMIIaHIIM OTPUMYBATH I[IHHI 3HAHHS PO TOMHT Ha
CBOIO TIPOJYKIIIIO Ta TOBEAIHKY CHOXXHBadiB. [3 ormsmy Ha ToW ¢akrt, 1m0 aHami3
JaHUX CTAa€ OCHOBOIO MAapKETHHTY, MO)XHAa CIPOTHO3YBaTH, IO IHTErparlis Ii€i
TEXHOJIOT1i 3 MApKETHHTOBUMH CHUCTeMaMu Oy/ie He3aMIHHUM IHCTPYMEHTOM JIJIst
MapKeToJIOTIB 'y MaiOyTHhboMy. He3Bakarounm Ha Te, mo0 L 00JacTh € JyKe
NEPCIIEKTUBHOIO, ICHYE BCHOTO JIEKUIbKa OKPEMHX MAapKETUHIOBUX ILIATHOPM,
IHTETPOBAaHUX 13 IHTEPHETOM peYel, a TaKoK HE3HauYHa KUIBKICTh HayKOBHUX
JOCJTIJDKEHb, TOB’SI3aHUX OE€3MOCEepeIHhO 3 aHaII30M JaHUX IHTEPHETY pedelt y
MapKETUHTOBHUX IUIAX. TakuM YMHOM, MA€EMO BEJIMYE3HHM MPOCTIP IS MOJANBIIOT
poboTwu.

Jlns toro, moO o0’eaHATH MOCTIIKCHHS B TPhOX IIOB’SI3aHUX OOJACTAX
(iuTepHeT pedel, MapKETHHI 1 MApKETHHIOBI CHCTEMH, aHai3 JaHUX) MOTPIOHO
BUBUUTHU Ta TMpOAHATI3yBaTH BIJIMOBIIHI HAyKOBI pOOOTH, ICHYIOUl MapKETHHTOBI
CHUCTEMH Ta TUIATGOPMH THTEPHETY pEUEH.

[HTEpHET pedelt cTBOpUB HEOOXIAHI YMOBH JIJII MapKETOJIOTIB y BCiX cepax
MapKeTUHTY, IOYMHAIOYH 31 CTBOPEHHS MPUHIIUIIOBO HOBUX 200 3MIHEHUX MPOAYKTIB
1 mociyr Ta 3aKiHuyroud (opMyBaHHSAM HOBOI Oi3Hec-cTparerii. JlociaimHukm
CTBEP/KYIOTh, IO 3 PO3BUTKOM TEXHOJIOTII IHTEPHETY pedel MapKeTWHr Oyje
CTaBaTH Bce OUTBIIT OPIEHTOBAHMM Ha KIIIEHTA ¥ MEHIT — Ha mpoayKT. Lle mo3BonuTh
KIIIEHTaM 0e3MO0CEePEeTHhO B3aEMOJISATH 3 MPOAYKTOM 1 OpeHmom. Ilporte, mopsa i3
YUCIICHHUMH MOXJIMBOCTSIMH, IHTEPHET peYeil CTHKAEThCS 13 CEPUO3HUMHU
mpoOiemMamMyu,  BUKIMKAHUMH  SIK ~ TEXHOJOTIYHMMH  TNUTAaHHAMH, TakK 1
HEMIATOTOBJICHICTIO cychinbcTBAa. Hampukinan, 3poOMBIIM OCHOBHUN aKIEHT Ha
MapKEeTHUHTOBY CKJIQJIOBY IHTEpPHETY peueil 1 MpOCYyBaHHA TEXHOJOrli B MacH,
JTOCTIAHUKY TIOMITUJIA OIIpP CIIO)KHUBAYIB O HOBUX CMApT-NPOJAYKTIB, BUKIUKAHUM
3aHEMOKOEHHSM TIpo  Oe3neKy MpUCTpOiB 1 KOH(PIACHUIWHICTh, ETUYHUMHU

55



npo0iemMamMu, BIICYTHICTIO JOBIPH 10 OpeHAIB 1 30UIBIIEHHAM YHUCJIa HENOTPIOHUX
a00 TepeoIIHCHUX TaKETIB.

Onna 3 HaAMOOMYJSPHIMIMX MapajurM MapKETUHTY, ab0 K MapKETUHT MOXKE
BIUIMHYTU Ha PIIICHHS MPO MOKYMNKY CHOXKWBaya, € mapagurma «4oTupbox Py», ado
«Mapketunr-mikc» [2] (puc. 1). g xoHuemniis MiCTUTh 4 BUAW OiH, IKI KOMIIaHIsA
MOX€ BHUKOPUCTOBYBATH JJii CTBOPEHHS MApKETHHTOBOTO IUIaHY: MPOIYKT, IiHA,
po3tamryBaHHs ToBapy 1 mpocysaHHs (Product, Pricing, Placement and Promotion).
JI1s TpOMUCIIOBOTO MapKETHUHTY Ta BHUCOKOMPUOYTKOBUX MPOIAYKTIB MOXYTh OyTH
nonaasi me 4 P, sxi € 0coO0MMBO peleBaHTHUMU ISl cPpepu Mmocyr: mpoiiec, (hizudHa
MpUCyTHICTh, moauHa ¥ ymakoBka (Process, Physical Evidence, People and
Packaging).

THE

MARKETING

MIX

. | TARGET
L MARKET

PROMOTION

Puc. 1. Tlapagurma «MapKeTHHT-MIKC)

OCKITbKM ~ KUTBKICTh ~ HAsIBHUX CHCTEM TaKOXX HEBEIWKa, MpaKTU4HI
peKoMeHaIli MI0/I0 CTBOPEHHS MOAYJIS OOpOOKM JaHWUX I1HTEpHETY pedeu s
MapKETUHTY MOXYTh TMOCIYXKHTH BiJIIPaBHOIO TOYKOIO MPHU PO3POOJICHHI MpOrpam
a00 MOAYJIB IHTErpallii 3 ICHyIOUMMH CUCTEMAMHU.
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Comparative Analysis of Home Security Systems

In today’s world of automation and robotics of production processes and residential
buildings, numerous devices and systems are needed to ensure the safety of human health and
property. The choice of low-current system depends on the goals, budget, areas of human needs and
the volume of premises. All low-current cable systems are united by one fundamental property - low
supply voltage and current measured in milliamperes. This electrical signal is safe for life, but
carries a huge load.

It is a carrier of information and ultimately allows you to create optimal conditions for
human life, ensure its comfort and safety, as well as perform many other functions.

31aBHa Tak CKJIANOCS, 10 0araro KyJIbTyp BBaXaloTh CBiil OYJMHOK OILJIOTOM 1
HAJIWHICTIO Y CBOEMY COIIaJJLHOMY CTaTycl. AHIIIOCaKChbKa KYJIbTypa HaBOJAMIIA
Takui BUCHIB, K «Mili 1iMm — Mosi doprens». Lle mamo Ha yBasi, 1m0 OyIHMHOK
3aXUIaB JIOAWHY HE TUTbKHU BiJ CTUXIHHUX JIMX, a ¥ Bix BoporiB. Ha mroguny dyekasno
Oararo HeOe3NeK, TaKuxX SK TOXKeXI1, IPaOLKHUKM, JIOII, BITEp — BIJ SKUX HOTO
3axXyIaB OyIWHOK, MPOTE HAa TOW 4Yac BiH HE MIr IMOIMEPEIUTH MPO HEOE3MeKy, M0
HACYBA€EThCHI.

Jlromu mOBro aymand, SK yOe3meuuTtu cede Bif IUX IpobjeM, I 4Yoro
OynyBanu (opTerli, Komajau KaHaIM IS 3aXHCTy BiJ TOBeHEW, OymyBaiu rpeou,
BCTAHOBITIIOBAJIM MOXKEXKHI Bexki. Bee 11e Oyno He ayxe epekTUBHUM, 1 MOXKEKi, K 1
3JI0IMCTBO, OYJIO YaCTOO TOIEIO.

VY HUHINIHIA 4Yac 13 IUMH MOpodJieMaMu CHpPABISIOTHCS CIAOKOCTPYMOBI
CHUCTEMH TAKOTO BUY, SK:

[MOKEKHA CUTHAJII3alis;

OXOpPOHHA CHUTHAJII3AIlis;

CHCTEMa BiJICOCIIOCTEPEIKECHHS,

CHCTEMa KOHTPOJIIO YIIPABIIIHHS JOCTYTIOM;
® cucTema 3B 43Ky Ta CUCTEMa OTOBIIICHHS.

PosrmsHeMO  KOKHY 3 TPEACTaBICHUX CIA00TOYHHUX CHCTEM  3aXHCTY
MPUMIIICHD Ta JKUTTS JIFOIUHH.

[TounemMo 3 HameBHO HAWMOMYJSAPHINIO B JIEP)KAaBHUX YCTaHOBaX Ta
KOMEPIIHHUX TIANPHEMCTBAX, a TaKOX  JKHTIOBUX OyIWHKaX —  TIOXKEIKHOI
CUTHaJI13aIi.

[oxkeskHa curHamizailis B OUTBIIOCTI BUNAAKIB SABIISIE COOOI0 KEPYIOUUN MPUIIAL]
1 IeBHY KUIbKICTh JAATYMKIB pi3HOro tuny BIUuBY. Lle moxe Oytu CII (cnoBiiryBau
MOXKEKHUM), SIKUM pearye Ha 3aJuMJIICHHS (OTOENEMEHTA; TEIUIOBUM JaTYUK, IO
CIpalbOBye Ha TNIABUILCHHS Temneparypu B mnpuminieHHi; IIIIJI nazepnoro
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HABEJICHHS Ha BLAOMBAY 1 MPUUHATTA JaHOTO Iy4YKa CBITJIA Ha3aj: SKIIO IMPOMIHb
NEPEPUBAETHCA, TO BIH BUIIPOMIHIOE CHUTHAJ MPO HASBHICTh MOXKEXKHOI HEOE3NEKH;
CIIP (cnoBimyBady MOXEKHUW PYUYHH), SIKHH SBIsE€ COOOIO0 MPUCTPIA HATUCKHOTO
THUITY 3@ YYaCTIO JIFOAMHH.

JIJ1si yCyHEeHHSI TIOXKEK BCTAHOBIIOIOTHCS JOAATKOBO CHCTEMH ITOXKEKOTACIHHS,
SIK1 IO UISIOTHCSA Ha:

Bozasine moxexoraciHHs — CKJIQJa€ThCs 3 HACOCIB, TPYOONPOBOAIB Ta
3pornryBauiB. Boja, mokpuBarouu Miciie 3aiiMaHHs, OXOJIO0KY€e HOTO Ta TAKUM YHHOM
crpusie TPUNUHEHHIO TOpiHHS. Henonik BOASHOrO MOXKEXKOTACIHHS IMOJIArae y
BUCOKIN IMOBIPHOCTI IIKOAM MaTepiaibHUM IMIHHOCTSIM. JIJIsi 3HMKEHHS MOIOHUX
PHU3MKIB 3apa3 CTajld aKTHBHO BHKOPHCTOBYBATH OUIBII IaJAHY CHCTEMY BOJSTHOTO
TyMaHy.

['a30Be MOXKEkKOTACiHHSI — aKTUBHO 3aCTOCOBYETHCSI B CEpPBEpPHUX, Jara-
IleHTpax, O0i0NioTeKax, My3edX Ta KapTHHHUX TajepesxX. IX peKOMEHIyeThCs
BUOUpPATH TIEPEayCiM JIIi BUPOOHUYMX, CKJIQJCHKUX, a TAKOXK HAyKOBO-IOCIITHUX
00’ €KTiB.

Aepo30JIbHE MOKEKOTACIHHS — TIOMIUPEHE HE TaK IMIUPOKO, SK 1HIII, X04a Ma€
CBOI IUTIOCH: HE HAJa€ KOPO3IMHOro BIIMBY Ha MeTalieBl BUpOOW, Oe3reuyHe s
Mrofiel, BifPI3HAETbCS MPOCTOTOIO BCTAHOBIEHHS Ta eKCIUTyaraiii. IX wacto
BUKOPHUCTOBYIOTh Y 3aMICHKHUX OyJIUHKAX Ta KOTE/KaX.

[TinHe mokexoraciHHs OyJI0 PO3po0IeHO IJii OOPOTHOM 13 3arOPSHHAM PiAUH.
BoHOo YacTo BUKOpUCTOBYETHCS Ha HA(PTOCXOBHINAX Ta MPOMHUCIOBUX CKIIAJaX.
[TpuHIIMI pOoOOTH LKMX CHUCTEM MOJSATa€E B TOMY, IO IMHA MA€ MEHIIY MUTOMY Bary,
HIXK Oynb-sKa 3aiMUCTa PIAMHA, 1 32 PAXyHOK I[bOTO MOKE JIETKO TIOKPHUTHU 3arajieHy
MOBEPXHIO Ta MPUAYIIUTH TPOIEC TOPIHHS.

ITopomikoBe TOXKEXKOTACIHHS € YHIBEpCAJbHUM, IIed MeToJ  MO)KHa
3aCTOCOBYBATH JJIS TaciHHS BCIX BHAIB 3aliMaHHsA. [IpoTe mupoKoMy MOIIUPEHHIO
CHUCTEM TIOPOIIKOBOTO TOXKEKOTACIHHS TEPEIIKOIKAae P iXHIX HEMOIIKIB: cliabka
NPOHUKAIOUa 3[aTHICTh TOPOINKY, 3HIKEHHS BHAMMOCTI Ta YTPYIHEHHS JHUXaHHS
JrofieH, CKIIaTHOCTI 31 30MpaHHSM ITICIIS TaCIHHS.

Cucrema mepeaadi B IIOXKEKHOI CUTHAII3ai] JIIATHCS Ha KUIbKA BUIB, TAKUX
SK paJioKaHaJbHE, KaOelIbHE Ta 3MilllaHe.

Jlani po3rissHeMO OXOPOHHY cHrHami3aiit. [le CykynmHicTh TeXHIYHHUX 3aC001B
BUSIBIICHHS, IPOHUKHEHHS Ta MMOIAaHHS CTOBINIYBaJbHUX CUTHAJIIB.

BuaiuisiroTs Taki TUIH CUCTEM OXOPOHHUX CHUTHAITI3AIlIN:

® aBTOHOMHA OXOPOHHA CHTHAJi3alllsi — pearye Ha BHUHUKHEHHS
MO3aIITaTHOI TOJIi CHpalbOBYBaHHAM CHPEHH Ta BBIMKHCHHSIM
CBITJIOBOTO CUTHAIY.

e IyIbTOBAa OXOPOHHA CUTHAaJi3allis — iHQopMye omepaTopa CHeriaabHOl
OXOPOHHOI  CITYy)KOM TPO BUHUKHEHHS  IO3AIITaTHOI  CHUTYyaIrii.
XapakTepu3yeTbCcsi BHCOKOIO HAIIMHICTIO 32 PaxXyHOK BHUKOPHUCTAHHS
pI3HUX KaHaliB 3B’SI3Ky Ta €(QEeKTUBHICTIO, OCKUIbKM mependavae
ONEepaTUBHUN BHUI3[ HAa OO0 €KT, IO OXOPOHSETHCS, MOOLIBHOI Tpynu
CIIBPOOITHUKIB.

e GSM-oXopoHHA CHTHai3allsg — BKIOYaE B ceOe CTaHAapTHHM
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ABTOHOMHHUH  KOMIUIGKT TIPWIAJiB, aje JIOMOBHIOETHCS  OIIIIE0
aBTO0A3BOHY MO0 MOOUIBHII MEPEK1 Ha HOMEPH BJIACHUKIB.
e CHUTHAJII3AIlA 13 NIIKIIOYEHHAM J10 TesaeOHHOI JiHii.

CucreMa BIICOCHOCTEPEKEHHS Ja€ 3MOTY 1IeHTU(IKyBaTH NOPYIIHUKA
IPOMAaJICBKOTO TTOPSIIKY.

Lls cucTema MoAIII€THLCS HA!

Ananorosa cucTteMa BLIEOCIIOCTEPEIKEHHS. 3ajiexxHo BIJI BUITY
3aCTOCOBYBAHOTO OOJIAIHAHHS CHUCTEMH BIJICOCIIOCTEPEKCHHS IOAUIAIOTh Ha
aHajioroBi Ta 1U(poBl. AHAJIOroBi CHCTEMH BiJIEOCIIOCTEPEIKECHHS  CTallH
NEPIIONPOXIANSIMH Ha PUHKY BiJIEOCIIOCTEPEIKEHHS, aJIe ChOTOIHI B YUNCTOMY BHIJISII
MaJio JIe 3aCTOCOBYIOTHCS.

OCHOBY aHAJIOTOBUX CHCTEM CTAHOBWJIM KaMEpPH BiI€OCIOCTEPEIKEHHS —
orntuyHi npunaau 3 [133-mMarpuriero, Mo yTBOPIOE BiICOCUTHANT 31 CBITIIOBOTO MOTOKY;,
SKUW TPOXOAUTH Yepe3 OO0’ €KTUB Ta JIIH3M MPHUCTporo. B aHaiorosiii cucremi
BIJICOCIIOCTEPEIKEHHS 3alliC BileoMarepiajly MPOBOAMBCA Ha BijieoMarHirooH i3
BUBEJICHHSIM Ha MOHITOp, 110 06araTto B 4OMYy 3yMOBJIIOBAJIO OOMEXKEHICTh (PYHKIIIH
TaKOI CUCTEMM.

Komb6iHoBaHa cucTeMa BIICOCHOCTEPEHKEHHS — aHAJOTOBUN CHUTHaI +
udpoBuil 3anuc. Sk 3anucyrounii IpuUCTpii y KOMOIHOBaHIM cUCTEMi BUCTYNalOTh
udposi Bineopeectparopu (DVR) 13 KOPCTKUM AMCKOM, aHAJIOTOBHM BXOAOM IS
i1’ €JHAHHSA KOAKCIaJlbHOTO KaOelio Ta aHAJOTOBUM BHXOAOM [UJISl Tif €THAHHS
moniTopa (DVR Bukonye ¢QyHkilii omHodacHO KBajparopa (MYJIbTHILIEKCOpa) Ta
BifleomarHitooHa), abo0 KOMIT'FOTEPH 31 BCTAHOBJIEHOI B HHUX IUIATOIO
BiJICO3aXOIUICHHS Ta CHEIiaIbHUM MPOTPAMHUM 3a0€3MEYCHHSIM.

l'iopuygHa cuctema BimeocrocTepekeHHs. Jlns 3a0e3mnedeHHs Oe3leKH Ha
TEPUTOPIAIBHO-PO3MOAUICHUX Ta HAWOLIBII BIiAMOBITATBbHUX O00’€KTaX ChOTOAHI
3a3BHYail BUKOPHUCTOBYIOTH T1OpHJIHI CUCTEMH BIJEOCIIOCTEPEKEHHS (K1 BKIIOYAIOTh
SK aHaJIOTOBI1, TaK 1 MEpPEXKeBl KaMepH, Mia’ €HaHI 10 BigeocepBepa abo TiOpHUIHOTO
BijleopeecTparopa). BapricTe Takux pimeHs OUIBII BHCOKa B IOPIBHAHHI 3
KOMOIHOBaHUMH, OJTHAK 1 MO>KJIMBOCTI HabaraTo MIMpIIi.

Cucremu 3 TIOpUAHWUMH BIIEOPEECTPATOPAMU — B OCHOBI TaKHX CHCTEM
BIJICOCTIOCTEPEKEHHA JICKUTh TIOpUIHUNA  BIJCOPEECTPATOp, SKUM  JO3BOJISE
MIAKITIOYATH SIK aHAJIOTOBi, TaK 1 MEpeXeBl KaMepu 3a PaxyHOK HAasBHOCTI B HbOMY
pI3HUX PO3’€MIB, a TakoX IHTepdenc s 3’ €AHaHHS CUCTEMHU 3 KOMIT IOTEPHOIO
MEpExXer0.

['iOpuaHi BileopeecTpaTopu HAA0Th KOPUCTYBaYaM MOXKIIMBICTh TIEPETIIsIaTH
300pakeHHsI HE TUIBKH JIOKAJbHO, BUKOPUCTOBYIOYHM €KpaH MOHITOpA, Mia’ €THAHHMA
HampsiIMy IO amapara peecTparlii, aje W BiggajieHo. B oCTaHHROMY BHUITQJKy IS
MEeperIsiny Bile0 BUKOPUCTOBYETHCS CIHEIiaibHE MpOrpaMHE 3a0e3redeHHs ado
CTaHJapTHa BeO-mporpama, Hampukian, Microsoft Internet Explorer. Iloctis
BI3yaJIbHOTO KOHTPOIIO MPHU I[bOMY MOXE OyTH JEKUIbKa, 1 3 KOXKHOTO MOXIJIMBUHN
TOCTYI 710 OyJIb-sIKO1 BiJICOKAMEPH CUCTEMH B1COCTIOCTEPEIKCHHS.

['OpuHi cHCTEMU CHOOCTEpPEXKEHHS 3 MEPEXKEBUMU BlieocepBepaMu —
MepexKeBUil BiieocepBep ab0 BIICOKOAEP, SIKUM MEPETBOPIOE aHAJIOTOBUN CUTHAM Bij
KamMepy Ha U@pPoBUH 1 3MIMCHIOE CTUCHEHHS BIJI€O MJIA Iepeaadl Mo KOMI FOTepHIN
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Mepeki. 3a3BUUail BileocepBep BCTAHOBIIOETHCA MOPYY 13 Kameporo. Sk mpuitmaibpHa
CTOpOHA BUCTYIIA€ KOMII FOTEp JAJIS epervisiAy Ta 3amucy 300paskeHHS.

MepesxeBa cucTteMa BI€OCHOCTEpeKEeHHS — 0a3zyeThesi Ha IP-Bigeokamepax,
AKI MawTh CBOIO BiacHy I[P-ampecy Ta BOymoBaHe mporpamHe 3a0e3medyeHHs
«IHTENEeKT». Yce 1€ N103BOJsiE (PYHKIIOHYBaTH SIK aBTOHOMHI MEpEKeBl IPHUCTPOI.
Ilin’eqnanHs BCix eneMeHTIB cucteMu [P-BigeocnocrepexeHHs 3A1MCHIOETHCS K Ha
ocHOBI JokansHOT Mepexi Ethernet, Tak 1 6e3nocepeHbo, HapUKIaA Yepe3 MOJAEM,
MOOUTbHUM TenedoH abo 6e3apOTOBHI afanTep 3B’ A3KY.

[Ipy upoMy SK 3aMUCYIOYMA NPHUCTPIM BUKOPUCTOBYETHCS MEPEKEBUIMA
BiZleopeecTparop, SIKUil € CTaHAAPTHUM KOMIT IOTEPHUM CEPBEPOM 31 BCTAHOBICHUM
Ha HboTO [13 1751 Bigeosamucy.

Cuctema koHTpoJto yrpapiiHHsa goctynoM (CKVY]I) — cronu BXoauTh poboTa
TYPHIKETIB BXIJHOI TPyNH Ta PO3MEXKYBAHHS BXOAY B PI3HI NPUMIIICHHS Ta 30HU
®OK 3a 10MOMOTOI0 1HAMBIIYaJIBHO 3allPOrPAMOBAHHUX EJICKTPOHHUX TMPOITYCKHUX
kaprok (imentudikaropi). Tak, Hampukian, CcHiBpoOITHUK odicy HE MOoxe
MOTPAINUTH JI0 PO3JATANIbHI KIIIEHTIB, a KIIEHTY 3a00pPOHEHO JOCTYN JI0 TEXHIYHHUX
npuminieHb. CKVY]] Takox 371iCHIOE KOHTPOJIbL pOOOYOTO JHS MEPCOHATY.

CucTemMa MOBHOTO OMOBIIICHHS — BIOPSKOBYE il JIOACH MMiJ Yac eBakyarlii
IIIXOM Tepeadi roJJOCOBUX MOBIAOMIIEHb. B pemTy yacy T'ydHOMOBHE CITOBIIIICHHS
(AMP) 3a6e3neuye MOXIMBICTH BUKIUKY CHIBPOOITHUKIB 13 T'Yy4HOTO 3B’SI3KY, a B
NPUMIIIEHHSX U KIIE€HTIB (TpeHaXepHUU 3aj, 0aceiiH Ta 1H.) TPAHCIIOE NMPUEMHY
My3uKy. JlJig KTIEHTIB TakoX nepefdadeHa cucTeMa BHYTPIIIHHOIO TEJIEMOBJICHHS -
e nporpamoBaHe kabenbHe Th, 110 TpaHCTIOE 3a3/aleriipb CKIAJeH! MIICHINCTH B
PO3ASITalibHSAX, 3ajJ1axX Ta 1H.

VY cydacHOMy CBiTi aBTOMarm3allii Ta poOoTH3allii BUPOOHUYHMX MPOIECIB 1
KUTJIOBUX OyIWHKIB HEOOXIIHI YHCJICHHI MPUCTPOI Ta CHUCTEMH I 3a0e3reueHHs
Oe3reKy 3M0poB’S Ta MaifHa JIIOMWHUA. Bubip ci1abKocTpyMOBOI CHCTEMH 3aJICKUTh
BiJl OCTABJICHUX IIUJICH, OIOIKETY, HAIIPSAMIB IMOTPEO JTIOAUHU Ta 00CATY HMPHUMIIICHb.
Bci cmaGkocTpyMoBi KabenbHI CHCTEMH TMOEIHYE OIHA MPUHIIMIIOBA BJIACTUBICTh —
HU3bKa HANpyra JKUBJICHHS Ta CTPYyM, SKUH BHUMIPIOETBbCS B Mimiammepax. llei
CICKTPUYHUN CUTHANT € OE3MEYHUM JIJisi KUTTS, aje MPU I[bOMY HECE BEINYE3HE
HABaHTAXKCHHSI.

Bin € Hociem iHdopmariii 1 B KIHIIEBOMY MiJICYMKY JIO3BOJISIE CTBOPHUTH
ONTHUMAJIbHI JJIS KUTTS JIOMWHUA YMOBH, 3a0€3MeuuTH Horo koMdopT Ta Oe3meKy, a
TaKO)X BUKOHY€E 0arato iHmuX QyHKITIH.
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Actuality of Amendments to DSTU 4163:2020 «Unified System of
Organizational and Management Documentation. Requirements for
Documents»

New information systems and telecommunication technologies have accelerated the
emergence of electronic documents. Updated requirements for its design are contained in DSTU
4163: 2020 «Unified system of organizational and management documentation. Requirements for
documents». Changes in the details are designed to bring the Ukrainian documentation system
closer to world standards. At present, it is mandatory to issue new details in the documents

CydacHi KOMYHIKaIliifHI CHCTEMH Ta HOBITHI TEJIEKOMYHIKAIIHHI TEeXHOJOTIi
CIPUSIOTh SIKHAWIIBUAIIIN oO0poOIi Ta mepedadi BMIIeHOT Y HUX 1HGOpMAILii.
['on0BHOIO CKJIAJIOBOIO, YMHHUKOM, IO aKyMyJIOBaB 1H(POPMAIiIO 13 MOAAIBIION0 il
00poOKOI0 Ta PO3IOBCIOKEHHSAM CTaB JOKyMeHT. [lepexim OUIBIIOCTI Cy4yacHHUX
iH(GOpMAIITHUX YCTAaHOB Ha CUCTEMH €JICKTPOHHOTO JIOKYMEHTOOOIrY MPUIIIBUIIINB
1 JOBrooviKyBaHl 3MIHM y CHUCTEMIi CTaHAapTiB B OPOPMIICHHS JOKYMEHTIB. 3MiHa
JICTY came 3 oprasizamiitHO-po3mopsadoi JOKyMeEHTallli 3A1HCHIOBaIacs YIIPOIOBXK
outemie, HiDK 20 pokiB. Ilinkom norigyno, mo Bumoru JICTY 4163:2003 He
BIJINOB1/1aJId BUMOTaM ITHU(PPOBOr0 COILIYMY, OCKIJIBKH, Y CTaHAAPT HE MOITUPIOBABCS
Ha TIPOIECH CTBOPIOBAHHSI Ta OOITY €JIEKTPOHHUX OpraHi3alliifHO-pO3NOPSIUNX
nokymeHTiB. Jlo Toro, sik y BepecHi 2021 poky OyJI0O OCTaTOYHO 3aTBEPIKECHO
JNCTY4163: 2020, maitke pik OyB MPOEKT, SKUHA MaB BIIMIHHOCTi, OCOOJHBOCTI Y
YaCTHHI, 10 CTOCYBajlacsi PEKBI3UTIB. Al y TPOEKTI He Oyno mepeadadeHo psiay
CYTTEBHX KIIOYOBHX 3MIH, M0 CTalH WATPYHTIM [0 TEPerisiay TOJ0KEHb
[HCTpYKIIiiA 3 AUTOBOJCTBA, 3aTBEPHPKCHUX B YCTAaHOBAX, CYNMPOBITHUX TOKYMEHTIB,
30KpeMa TUX, 110 MOXKYTh MPU3HAYCHI JIJISl €JIEKTPOHHUX 3aKYITiBEb.

OTxe, HaAWOUTBII CYTTEBI 3MIHM BimOynucs y pEKBI3UTI 0GOpMIICHHS
MPI3BHINA: Y TOKYMEHTaX HEOOX1THO 3a3HaYaTH iM s Ta MPI3BHINE, TOOTO, MO30yIHCS
inimamis. Hanpukman, qus. puc. 1.

3a JICTY 4163:2020: «arianmuc Mae MICTUTH HAMMEHYBaHHS TIOCQIM 0COOH, sIKa
MiAMUCY€E TOKYMEHT (y MOBHIHM GopMi, SKITO TOKYMEHT HaJpYKOBaHHI HE Ha OJIaHKY,
Yy CKOpOYEHId — Ha JOKYMEHTI, HaJIpyKOBAaHOMY Ha OJIaHKy), OCOOUCTHUI MiAMHKC
(OKpiM €NeKTPOHHMX JOKYMEHTIB), BiacHe iM’s 1 mpizBuuie» [1]. ¥V Bumaaky, konu
mocajioBa ocoda BIJCYTHS, «HalMEHYBaHHSI MOCAJy, BJIACHE 1M’Sl 1 MPI3BUILE SKOi
3a3HaY€HO B JOKYMEHTI, MOro migmucye ocoba, sika BUKOHYeE ii 000B’A3KkH, abo ii
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3aCTYNHUK. Y IIbOMY pa3l 000B’S3KOBO 3a3HayaroTh (PaKTUYHY MOCAy, BJIACHE IM s,
Mpi3BUILE 0COOU, sIKa MiANUCcaANa JOKYMEHT (BUIIPABICHHS BHOCATh PyKOIUMCHUM a00
MAalIMHOMKMCHUM CIIOCOOOM, SIKIIO JIOKYMEHT HEMOXIJIHMBO HepeapykyBaTh)» [1].
Tako, He TO3BOJICHO M1J] Yac MiANUCAHHS JOKYMEHTa CTABUTU MPUHUMEHHUK «3a» YU
npaBoOIUYHY MOXWIIYy PUCKY mepen HalimMeHyBaHHsAM mnocaau. CnoBa «Buxonypau
000B’s13K1B» a00 «B. 0.» 10 HallMeHyBaHHsS NOCaaM KEPIBHUKA IOPUIUYHOI 0COOHU
J0JIal0Th JIUIIIE B pa3l HOro 3aMilI€HHs Ha MIACTaB1 pO3MOPSAYOTrO JOKYMEHTA.

|  Tenepanenmnii  Ocobuctuii manuc Bnacue im’a TIPI3BHILE
OHPEKTOP
Al
«YrpHHIL»

2  Tlenepanennii  Ocobuernii manuc Bnacne 1m’a IIPISBHIE
OHPEKTOP

Puc. 1. llpuxian opopMiieHHSI peKBI3UTY rpudy 3aTBEPI>KEHHS

lomo mpocTaBieHHs NEYaTKHM Ha MAarnepoBOMY JOKYMEHTI, TO ii BiAOMTOK
HEOOXI1JTHO MTOCTABUTH TakK, 1100 BiH OXOIUTIOBAB OCTaHHI KUJIbKa JIITEp HAaMEHYBaHHS
nmocajau 0coOM, sSKa MiAmucana JOKYMEHT, ajieé He OCOOMCTHH TMiAIMUC IOCaJa0BOi
ocobu, abo y cHemiaJibHO TPHU3HAYEHOMY Ui IIbOTO MicHi 3 BiAMITKOIO «MID».
Binbutok meyaTku B yciX peKBi3UTax eJIEKTPOHHOTO JOKYMEHTA, 0 CKIaay KX BiH
BXOJIUTh, 3aMIHIOIOTh EJEKTPOHHOIO MEYaTKOIO, 10 CTBOPIOETHCS BIAMOBITHO [0
BUMOT 3aKOHIB YKpainu [1].

OkpiM Toro, HeoOXimHO OyTH YBaXHUM 1 TNpU O(GOpPMIIEHHI PEKBI3UTIB
MOIITOBOI aJpecH, IO 3a3HadarTh 3TigHO 3 TmoctaHoBoro Kabinety MiHicTpiB
VYkpainu B Takiil OCIITOBHOCTI: Ha3Ba BYJHIl, HOMEp OYAMHKY, HOMEP KOPIYyCY YU
odicy (3a moTpedu), Ha3Ba HACEICHOTO MYHKTY, palioHy, 00J1acTi, OIITOBHH 1HIEKC.

Orxe, Ha CbhOroJHI TpH  O(GOPMICHHI  OpraHi3alifHO-PO3MOPSTIOT
JOKyMEHTaIlll, 1i TPaBUIBHOTO CKJIAJaHHA 1 TMOJAJIBIIOT0 (YHKI[IOHYBaHHS,
HeoOximHo BpaxoByBatu BuMoru JICTY 4163:2020.
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loT Power Supply System of a Residential Building

This paper examines possibilities of using 10T energy saving systems and analyzes mobile
app implementation. Due to inability for people to comprehend what and when uses energy, it can
lead to unnecessary energy spendings which leads to increasing of costs.

It was evaluated that creating program or mobile app can let clients control their power
usage easier and calculate amount of energy they spent on each connected device. The paper
describes possible functions and user interface of the application in question.

JIromu  aye dYacTO EKOHOMJISITh EJCKTPOCHEPTil0 MIISXOM BUMHKAHHS
NPHUCTPOIO UM aBTOMATH3allii BMUKaHHS Ta BUMUKAHHS CBiTiia. AJie KOPUCTYyBad HE
MOJKE€ KOHTPOJIFOBATH YU PO3YMITH, SIKI MPUCTPOI Ta JpKepesa CBiTJa BUTPAyaroTh
HaNOUIbIIE eIeKTPOCHEePTil.

3aBX/Id ICHYE MOXJIHUBICTh (DI3UYHO MEPETISTHYTH XapaKTEPUCTUKU MPUCTPOIO
Ta BU3HAYWUTH, W0 BHUTpayae OLUIbIIE EJNEeKTpOeHeprii. Aje e Ayke BaKKO
BU3HAUMTH, KOJU KOPUCTYBa4 BUKOPUCTOBYE TOW UM IHIIUN MPUCTPIM abo mxeperno
PI3HOIO MIpOIO.

ToMy pilieHHsIM y IbOMY BUIAAKY MOXe OyTH BuUKopucTaHHs l0T-cuctemu,
ska Oyjie BU3HAYaTH KUIbKICTh BUKOPUCTAHOT €JIEKTPOSHEPTii KOXKHUM MPHUCTPOEM Ta
aBTOMAaTHU3yBaTH CHCTEMYy Ha MIHIMaJbHE CIIOKHBaHHS eleKkTpoeHeprii. Hampukian,
Taka CHCTEMa 3MO)KE€ HAJIAIITOBYBATH Yac ab0 pajilyC BMUKaHHS aBTOMAaTH30BAaHOTO
JDKEpelia CBITJIa YW TPUCTPOIO IS 3amoOiraHHs MOXJIMBUM  BHUTpaTam
enekTpoeHeprii. KpiMm Toro, Takox MOXIJIMBO BUKOPHUCTOBYBATH METOAM JO3yBaHHS
Ta po3BaHTa)keHHs oOuucienb Ha MCU 3anns koMneHcyBaHHA BUTpaT camux loT-
npuctpois [1].

st Toro, moOW CHOPOCTUTH BUKOPUCTAHHS TaKOl CHUCTEMHU, € MOXJIHBICTH
BUKOPHCTOBYBaTH 0a3y AaHUX 1 MOOUIBHI qofaTku. ba3a manux Oymae 30epiratv maHi,
AKI ~ ONMUCYIOTh  XapaKTEePUCTHUKUA  TPUCTPOIO, MM €IHAHOTO JO CHUCTEMH,
€HEPrOCTIOKMBAHHS Ta YaC BUKOPUCTAHHS.

MoOinbHUN JOJATOK MOXE CIPOCTUTH BUKOpUCTaHHS lOT-cuctemu st
CIIO’KMBAYiB, a TAKOXK IMOJATH IF0 CHCTEMY B CTIIPOIICHOMY BUTJISIIL, II00 KOPUCTYBad
0auuB NHIIEe TOJOBHI JeTall CUCTeMH. B TakoMy MOOITBHOMY TOMAaTKy MOKIHUBO
BimoOpakaTu naHi 3 0a3w JaHUX, HAIAMTOBYBATH MpHUCTPoi 10T-cuctemu, BMUKATH
Ta BUMUKATU IIPUCTPOI.

[aTepdelic Takoro mgoAaTka MOBMHEH MICTUTH, TeEpIl 3a Bce, 0a30Bi
HaJalITyBaHHS, MOXIJIUBICTh BI3yaJbHOI'O BIIOOPAKEHHSI MPUCTPOIB, CTATUCTUKY IO
€HEPrOCTIOKMBAHHIM Ta HAJIAMITYBAaHHS OKPEMUX MPUCTPOIB.

Kpim Toro, cmii po3misiHyTH Ta BKIIOYUTH MOXJIUBICTH CTBOPEHHS TaKOTO
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nonatka y ¢Gopmi KOMIT'IOTepHOI mporpamu abo mporpamu y BeO-Opaysepi (BeO-
nonaTka). TakMM YHHOM KOPHUCTYBadl CHUCTEMH MATHMYTh MOJKJIMBICTH BHOOPY
3py4HOro BapiaHTy BuUkopucTaHHs. Lle macTs 3mory 3aimikaBUTH OUIbIY KUTBKICTh
MOTEHIIMHUX KJIIE€HTIB.
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Setting the IOT Comfort System of a Residential Building
on the Basis of Samples

This paper examines current trend and relevance of using templates or samples in loT
systems. Based on existing technologies it was evaluated to expand such idea on mobile market. It
was analyzed that allowing clients to customize their 10T systems can lead to positive results for
client and a company. Using samples can lead to opportunities for companies to provide extra
services to their client and gather information to improve their product.

Ha croroani y cBitTi Ta B Ykpaini texnozorii [oT, 30kpema Hanpsimok Social
[oT, HaOyBarOTh MOMYJSIPHOCTI Ta BUKOPUCTOBYIOTHCS B TOMY YMCII1 JIJIi CTBOPEHHS
KOM(pOPTHUX YMOB MPOKUBAHHS B JKUTIOBUX OyauHkax. [Ipy mpoMmy OUIBLIICTH
BIZIOMHX Hapa3l CepBICIB HaJal0Th OKpeMi MOCIYru 3a OIUlaTy Ta NOTPeOyIOTh
HaJalTyBaHHS.
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TakuMm yuHOM, akTyaldbHOIO iAee€t0 € cTBopeHHs loT-cucremu, sika Oyne
BUKOPHCTOBYBAaTH 3pa3Kd HaJalITyBaHHSA. BuUKOpHCTaHHS 3pa3KiB  J103BOJISE
MOJIETIIMTH HAJIAIUITYyBaHHSA KOM(POPTHUX YMOB Y Pi3HI MOPU POKY Ta 3aJ€KHUTh Bil
KJIFOYOBUX MapaMeTpiB OyAHHKY a00 OKpeMoi KIMHATH.

3pa3ku B CHUCTEMi € TI€BHOIO KUIbKICTIO TMpaBWJ Ta MapaMmeTpiB, SKi
CHpallbOBYIOTh IIPU 33/IaHUX yMOBax. Taka cucreMa KoM(OPTy MOBHHHA CKIAJaTUCS
3 aBTOMATHUYHUX CHUCTEM TMPOBITPIOBAHHS, OXOJOKCHHs, OCBITIIIOBAaHHSI Ta
OTIaJICHHS.

OcCHOBHUMU TepeBaraMu TaKOi CHUCTEMH €: ajamnTalis MiJl MoTpeOu KIIIE€HTa;
EKOHOMIsl EeJEKTPONOCTAaYaHHS Ta Ta30MOCTavyaHHS; MOXIIMBICTH M KIi€HTa Ta
CEepBiCiB CTBOPIOBATH CBOi 3pa3Kd i mapameTpH Ui CTBOPEHHS KOMGPOPTHUX YMOB
IPOKUBAHHS.

Hampukmnan, crnexkoTHUM JIITOM, KOJU KIIEHTY TOTPIOHO 3MEHIIUTH
TEMIIEpaTypy MOBITPS B KIMHaTax OyAMHKY, BIH MaTHUME MOXIJIMBICTh BBIMKHYTH B
JOIATKy YU Ha 1HTEpaKTUBHOMY 1HTepdeiici 3pa3zok «Jlito». Takuii 3pazok Oyne
3armo0iraTi BUKOPUCTAHHS 3aiBUX JUISl HASBHUX YMOB IPHCTPOIB i BBIMKHE CUCTEMY
OXOJIOJDKEHHsI. AJIe TPU IIOMY ISl KJTIEHTa ICHYBaTHME MOJKJIMBICTh CTBOPIOBATH
CBOI 3pa3KW HaNAITyBaHb, JOJABaTH BHUKIIOYCHHS Ta 3MIHIOBATH IapamMeTpu
HasIBHUX 3pa3KiB.

SIKIIo KJTIEHTH HE XOYyTh 3aliMAaTHCh HAJAIITYBaHHAM, BOHH 3MOXYTh
3BEpHYTHUCS IO CEpBICY JIJIsl HAJAIITyBaHHS OUIbII CKJIAIHUX BUMankiB. [Ipu mpomy
CEpBIC J03BOJIAE MpOAHATI3yBaTH TaKi BUIMAJKH Ta CTBOPUTH HOBI 3pasku. lle
JT03BOJISI€ TIABUINUTH €(PEKTHUBHICTH POOOTH ITHOTO CEpBICY Ta 30UIBIIUTH HOTO
KOHKYPEHTOCIIPOMOKHICTh HA PUHKY.

Icayrounmu npukiagamu € texuomoris FRITZ! Bim xommanii AVM [1].
Kommnaniss omucye BHKOPHCTaHHS ICHYIOUMX 3pa3KiB IS Kpalioro OCBITICHHS
OynuHky. Takoxx TexHoiyoriss Alexa Bim kommaHii Amazon HaJae MOXKJIUBICTH
KOPUCTYBa4eBi CTBOPIOBATH CBOI 3pa3ku KOMaHJ Jyisg ocobucroro kepyBanHs Alexa
a00 1HIIMX MIIKITIOYEHUX 10 Hel mpUcTpoiB [2].

Jlireparypa
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Protection of Software Code from Reverse Engineering

The widespread use and development of Internet technologies has created a huge need for
research in the field of security and protection of software code. The field of research is analyzed.
The widespread use and development of Internet technologies has created a huge need for research
in the field of security and protection of software code. The field of research is analyzed.

[upoke 3acTOCyBaHHA Ta PO3BUTOK IHTEPHET-TEXHOJIOTIH 1 MyJIbTHUMEdla
chopMyBanu BeNIMUYE3HY TMOTPeOY B JOCHIDKEHHSIX y cdepi Oe3leKku Ta 3axucTy
nporpamMHoro koay. OIHUM 13 HOBUX 3aC00IB 3aXUCTY MPOrPAMHOIrO 3a0€3MeUeHHS €
o0dyckariis, sika CbOroH1 Ha0yBa€e Bce OLTBIIOTO 3HAYEHHS.

MudpyBanus 1 6paHaMayepH € OJHUMU 3 TOLMIUPEHUX PIICHb IJIs1 3SMEHIIICHHS
3arpo3u 3JIOBMUCHUKIB, fIKI HaMaraloTbCA 3J1aMaTd Mporpamy. AJe Il MiIXOId He
J0TIOMAraroTh 3aXUCTHUTH TporpamMHe 3a0e3NedeHHs, KOJM 3JOBMUCHUK caM €
KiHIIEeBUM KopucTyBadeM. O0dyckarllis nepeadadae mepeTBOPEHHS KOAY, K, 3MIHIOE
CTPYKTYypYy IIporpamu, npoTte 30epirae ii opuriHaiabHi (QYHKI[IOHATBEHI MOKIIUBOCTI ¢
YCKJIAHIOE PO3YMIHHS MPOTPAMHM Ta MPOILIeC peBepc-iHKuHIpuHTY [1].

Icaye 6araro pizHHX Ta e(hEeKTUBHUX MeTOa1B 00dyckarllii. Metoau oO6dyckartii
BKJIFOYAIOTh NIEPEBIOPSAIKYBAHHS KOAY, TpaHCHOPMAIliI0 KOy ISl 3aMIHU 3HAYYIIIHX
iIMEH 1IeHTH(IKATOPIB OPUTIHAJBHOTO KOJY BHUIAJKOBUMH IMEHaMHU, O€3YMOBHHMU
nepexoaMu, YMOBHI CTPUOKH, Teperpu3HAYCHHS 3MIHHUX, BUIAJIKOBUN MEPTBUU
KO, 00’ €THAHHS JIOKAJIbHUX [UJTUX YUCEJ, PSAOK KOJIyBaHHS, reHeparlisi pikTUBHOTO
KOJIy CEpeIHhOr0 pIiBHSA, 3aMiHa KOHCTaHT. HapeneHi Bumie meroaw oOdyckarrii
PEKOMEHI0BaH1 JUIsl 3aCTOCYBaHHS, 00 JO3BOJISIOTH CYTTEBO ITIIBUIITUTH 3aXHIICHICTD
mporpam 6e3 BTpatu iX eextuBHOCTI [2]. OOdyckalis 6arato B YoMy BIAPI3HAETHCS
Bil mudpyBaHHSA. 3JIOBMHCHHKY HE OOOB’SI3KOBO BECh Yac IIYKATH OPHUTIHATBHUN
KOJI, aJpKe aTaka Moke OyTH ycHimmHOw 0e3 Hboro. JlocimipKeHHS CBilyYaTh, IO
o0(dyckarrist — edheKTHBHE 1 MOMUPEHE PIMICHHS IS 3aXHUCTY MPOTPAMHOTO KOJY.

Jlireparypa
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2. JlaBpumesa E. M. (2013). Software Engineering, K.: HaykoBa mymka, 283 c.
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JOCJIIXXEHHSA TA PO3POBJIEHHA IHOOPMAIIMHOI CUCTEMHU
HIATPUMKHU OBPAHHA 3AMOBJIEHb HA BUKOHAHHS ITOCJIYT
CUCTEMHUM AIMIHICTPATOPOM KOMIT'IOTEPHUX MEPEX
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Hayionanvnuut ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
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Research and Development of Information Support System
for Selecting Service Orders by a Computer Network System Administrator

The paper proposes the creation of a decision support system for the system administrator,
which is based on the backpack method and modified genetic algorithms. Using the created system
will allow the system administrator to make quick decisions when choosing and planning their work
for a given period of time.

Bynp-sika cyuacHa ¢ipma He 00XOIUThCA 0€3 BUKOPHUCTaHHS 1HPOpMaLIMHUX
TEXHOJOT1H. BapTo 3a3HaunTH, MO0 YuUM OUIBIIOK € KOMIIaHis, TUM OUIBIIOI €
HMOBIpHICTh ICHYBaHHS BJIACHOI KOMII FOTEPHOT MEpEeXi, SIKYy HEOOXITHO IMOCTIMHO
oOciyroByBaTu. 3ajeXHO BiJ pO3MIpiB KommaHii B ii CTPYKTypi MOXKE ICHYBaTH
OKpEeMHUN BIIJUT CHUCTEMHHX aJIMIHICTPATOPIB, SKI OOCIYyrOBYIOTH KOMII IOTEPHY
Mepexy Ta i1HpopMalliiiHi cucTeMu. Y BUNAAKAX, KOJU OAHOYACHO BUHUKAIOTH
3a/iayl, MOB’S3aHI 3 YCYHEHHSAM NO3alITaTHUX CHUTYalllid, CJiJ BU3HAYATH, SKY 3
npoOJieM HeOOXiTHO YCYHYTH mepiiodeproBo. Halripmuii BapiaHT, KOJIM HEOOX1THO
YCYHYTH JICKIIbKa PoOJIeM OJTHOYACHO Ta € 0OMEKEHHS 111010 BUKOHABITIB. B IboMy
BUIIAJIKy BUHHUKAE MpOOJIeMa MPUAHATTS PIMICHHS OO0 MOCIIIOBHOCTI BUKOHAHHS
TaKuX 3a7a4 a0o BIIMOBH BiJl IXHHOTO PO3B’S3aHHS B MpHU3HAYEHUU Yac. Y pobOoTi
NPOIMOHYETHCA CTBOPEHHS CHUCTEMH MIATPUMKHU MPUHHATTS PIICHb JIsI CUCTEMHOTO
agMIiHICTpaTopa, B OCHOBY SKOi IIOKJIQJICHO METOJ| pPrOK3aka Ta MoaudiKoBaHi
TeHETHYHI aJITOPUTMH.

BuxopucrtanHs 3amadi mpo TMaKyBaHHA pIOK3aka oOpaHO TOMy, IO
aJMIHICTpPAaTOpH Ta OOCIYTrOBYIOUWH MEepcOoHa O0MparoTh co01 3a/1adi B 3aJI€KHOCTI
BiJl cBO€T kBamiikaiii. Y BUMAAKy, KOJU 3aMOBIICHHS € TEPMIHOBUM, MEHEKED I1e
3aMOBJICHHS BiIMIYa€ SIK MPIOPUTETHE JIJIsl IEBHOTO BUKOHABIIS.

HeoOxinHo 3a3Ha4nTH, IO TaKa 3a/Ja4a HAJCKHUTh IO YUCIIA MMUPOKO BITOMHUX
3a1a9 KoMOiHaTtopHOoi onrtuMizarii [1]. HaidgacTime 1s 3amada po3B’s3yeThcs 3a
HEOOXITHOCTI PO3MOAUICHHS OOMEXEHOT KITBKOCTI PECypCiB JUisi OTpPUMaHHS
HaWOUTBIIIOT CyMapHOi KOPHCTI, SK MPHU 3aBaHTa)XCHHI YOBHIB a0o0 JiTakiB, BHOODPY
OaraxiB JUIsi ONTUMAJIBHOTO 3aBaHTAXXEHHS TpaHCIOPTHOTO 3acoly Tomio [2]. Ilpu
3aCTOCYBaHHI JI0 HAIlOl 3a7a4l YMOBOIO MOIIYKY € 3HaXOJKEHHS TaKOIro pO3MOJILTy
MDK yciMa BUKOHABISIMH POOIT, IPU IKOMY BOHU OTPUMAIOTh MAKCUMaJIbHY KOPUCTh
BiJl BUKOHAHHSI 3aMOBJICHb, 1110 B KIHIIEBOMY pe3yibTaTl OyJe CTUMYIIOBATH iX fK
BUKOHABIIIB.
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Jlist BUnaaKiB, KOJIM BX1IHOI iHQOpMaLii A po3B’si3aHHA 3a7a4i 10CTaTHBO, a
PO3MIPHICTh HE YK€ BEJMKa, IOLUIBHO 3aCTOCOBYBATH AJITOPUTM PpO3B’s3aHHS,
HaBeaeHul y poOoti [3]. Bxinui nani (B/]) mogani sik MacuB, 110 MICTUTH IUTY Bary
W ta marepianeay minnicth P mpenmerie W(1...N) >0 i P(1...N) > 0, ne N — uucino
npeameTiB 1 C > 0 — MicTKICTh prok3aka. BuxinHi naHi, sKi SBISAIOTH COO0I0 MacHB
goriuanx npanux X(1..N), me X(i) =1, sgkmo npeamMer 3 HOMEPOM | BXOAWTH Yy
po3B’s130K, 1 X(i) = 0, AKII0 mpeaMeT i3 HOMEpPOM | He BXOIHUTh Y PO3B’S30K.

START:

Eman 1. CopTyBaHHs BXIAHUX aHUX y MOPAJIKY CIAJaHHS OKPEMOi BapTOCT1
npeametis: P(1)/W(1) > P(2)/W(2) > ... > P()/W(i) > ... > P(N) / W(N), e P(i) >0 —
BapricTh npeamety I, W(i) > 0 — Bara mpenmera I. ¥ macusi X(1...N) Bci exemeHTH
no4yaTkoBO J0piBHIOWOTH 0. [l 3MeHmeHHs moTpe® y mam’sTi A alropuTMy
BU3HAYAIOTh MIHIMaJIbHY Bary B Ha0Oopi Bxigaux nanux W_min = min(W).

Eman 2. Taimianizanis poO0YrMX MacHBiB — CTBOPIOEMO MACHUB JIIHCHUX YHUCEI
LP posmipuictio (W_min... C) i macus minux uncen LCr posmipuictio (W _min... C).
3anocumo B macuB LP 1 LCr gani mepmioro enemeHTa 3 BiICOPTOBAHOTO CIHUCKY

BximHux manmx, ae P(1) — Bapricte i W(1l) — Bara mepmioro mnpeaMera y
BIZICOPTOBAHOMY CITUCKY BXITHHX JaHHUX.
Eman 3. 3anoBHenns poOoumx MacuBiB. Hexait W(i) ta P(i) — Bara Ta

BapTICTh TOTOYHOT'O €JIeMEHTa BXigHOro Habopy. CTBOPIOEMO TOPOXKHIM MacuB
aivicanx uucen Clone posmipuictio (W _min...C). Buocumo mo macuBy Clone
BapTICTh IOTOYHOrO eJIeMeHTa BXigHoro wmacuBy. Komiroemo B wmacuB Clone
HEeHyJIbOBI JaHi 3 MacuBy LP, momaroum Bapricte P(i) moTowyHOoro enemeHra Tta
30UTBIIyIOYM Horo iHgekc Ha #oro Bary W(i) 3a ymoBu, mo ingaexc Clone He
NEePEBUIIUTh MICTKOCTI prok3aka C. [IpoBoaumo moaudikaiiiro macuBiB LP, LCr Ha
ocHoBi ganux macuBy Clone. Onosmoemo B MacuBax LP Ta LCr Tinbku Ti €JICMEHTH,
BapTicTh sAkux y Clone Ginbimna, Hixk y LP.

Eman 4. ®opmyBaHHS pe3ynabTaTy, 3BOPOTHHMM cmyck. Y MacuBi LP
3HaXOJUMO MaKCHUMajbHe 3HadeHHS Baprocti Pmax = MAX(LP), mo i Oyze
ONTHUMAJIBLHUM PO3B’S3KOM. [HIEKC 3HAWICHOr0 y MacuBl e€lIeMEHTa JOPIBHIOE Basi
po3B’si3ky, mo3Haummo Horo Wr, to6ro LP(Wr)=Pmax. 3ammcyemo meprimii
3HalZIeHUH eJIeMeHT y X.

[ToBTOoproemo eranu 2, 3, 4 (tutbku Ha etami 2 macuBu LP Tta LCr ne
CTBOPIOEMO, a 3amoBHIOEMO HyJsimu). [loBToproBatu eram 1 He Tpeba. Lle mo cyri
peKypcis, ane depe3 IMONEpPEeIHE COpPTYyBaHHS BXINHMX JJaHWX BOHA Oyae He
rimbokoro. Ha mesknx Habopax BXiTHUX AaHUX peKypcii B3arani Moxe He Oytu. [Ipu
MOBTOPEHHI PO3PaxXyHKIB PO3TIAIAEMO Ti BXUIHI JaHi, 1HAEKC SIKHX MEHIIE BiJ
LCr(Wr) i 3HmKYy€EMO HEOOXITHHI po3Mip prOK3aKka J0 AocArHyToi Baru Wr.

Kineyw. BapTticTh 3HaliieHOTO po3B’si3Ky Oynme po3paxoBano sk X P(i) X(i), a
takox Bara 2 W(i) X(i).

[IpaBUIIBHICTH PO3PAXYHKY MiJICYMKOBOI BapTOCTI PIOK3aKa JIETKO JOBOJUTHCS
3a 1HAYKIi€0. BiAHOBIEHHS ONTUMAaIbHOrO HAOOPY MPEAMETIB TE€K HE BHUKIMKAE
TPYAHOLIIB.

BapTo Bifg3HauWTH HACTYITHI 3ayBa)KCHHS, 110 HABOIMIMCH y poboTtax [3-4].
3aranibHa CKJIaJHICTh HABEJEHOTO aJITOPUTMY CKJIAIA€THCS 31 CKIIAIHOCTI COPTYBAHHS
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BXIJTHUX JaHUX 1 CKJIQJHOCTI BUKOHAHHS €Taly 3 aaroputMy (3 ypaxyBaHHSIM 4HCIa
iTepauiif). Yac pobGotu 3-ro eramy NOpOMOPLIHHUN 10 KUIBKOCTI MPEAMETIB Ha
MicTkicTh prok3aka (N * C). Hamepen BU3HAUUTH KUIBKICTH ITEpallid JTOCUTH
ckiaaHo. Yucno irepaniii Moxe BapiroBaTucs Bia 0 10 yuciaa IpeAMETIB Y pO3B’SI3KY
X (i). Ha xoskHi# iTepaliii, 10 BUHUKA€E HA eTari 4, o0csAr 00YKCIIeHb Ha eTanax 2, 3
3MCHIIYEThCS. BepXHS OIliHKa THMYacoBOI CKJIQJHOCTI BCHOTO AITOPUTMY
BusHavyaeTbess N * C * (vucino imepayiu + 1).

[loTpeba anropurMmy B mam’sTi NpOMOpLiHHA OO0 MICTKOCTI prok3aka C 1
3aJIEKUTh BIJ KIUIBKOCTI MpPEAMETIB y BXIAHOMY Habopi gaHux N, 1o BHTITHO
BIJpI3HsI€ HOTO BiJl METOAY AMHAMIYHOIO NMpOTrpaMyBaHHs. BHyTpimHi nukiu erany 3
JISTKO BWKOHYIOTHCS TapayiebHO. lIpM BETWKOMY PpO3KHAI THTOMOI BapTOCTi
NpEeMETIB, SKIIO HAa eTanl 3 alroputMy y BepxHid yacTuHi MacuBy LP mepecraiorhb
BiTOYBaTHCSl 3MiHM, MOXHa TEPEPUBATH €Tall 3 1 HE PO3TIAAATH TPEIAMETH, IO
3QJTUTITHIIACS, 3 HU3bKOIO ITMTOMOIO BapTICTIO.

SIKIo MICTKICTh PIOK3aKa JOCHTh BEJMKa, TaK IO MacWUBU PO3MIPHOCTI HE
MOXYTh OyTH CTBOPEHI 3 TEXHIYHUX MNPUYUH a00 Baru MPEIMETIB € IIMCHUMU
YKUCJIaMH, TO 3aIPOITIOHOBAHUN AJITOPUTM MOXKE OyTH JIETKO MOIU(DIKOBAHO IILIIXOM
3aMIHHM MAacHBIB Ha 3B’sI3aH1 CITUCKH [4].

Sxmo 3amaya Mae BEIUKHNM OOCAT, AOIIIBHO BHUKOPUCTATH TCHCTHYHHMA
aITOPUTM 1 Woro Moaudikailii, aake BOHH HE 3BOAATHCA 10 O€3JIaIHOTO OJyKaHHS B
MOLIYKOBOMY TIPOCTOPI TOMYCTUMHUX PO3B’SI3KIB 3aBISKH MOKIHUBOCTI €(PEeKTUBHOTO
BUKOPUCTAHHS JTOCBIlY, HAOYTOTO KOKHOIO MOMYJIAIIEI0 Y BUSHAYEHH1 HOBOT 00J1aCTi
MOIIIYKY PO3B’SI3KiB, Y AKIH Mepen0avaeThCs MOJIMIISHHS 3HAYeHHS UThOBOT (PyHKIIIT
[5-8]. MexaHi3M KOXHOT'O T'€HETHYHOTO AITOPUTMY 3aBXKIH CKJIAIAE€ThCS 3 TPHOX
OCHOBHUX oOmepaTopiB [5—7]: pempoaykils — TMpOIEC, y SAKOMY XpOMOCOMU
0OHMparOThCA 3 KpalluM 3HAYCHHSM IUIHOBOT (PYHKIIIT; KPOCCOBEpP — CXPEIlyBaHHS
0aThKIBCHKHUX TIap, TCHEpallisl HAIlaAKIB; MyTalliss — Jisl BUIAJKOBUX YHHHUKIB.

3aada KOIyeThCsA Tak, IOOM i1 po3B’ 30K MIr OyTH TNOJAHUK Yy BHUIJISAMII
MacHBy, 1o1i0HOTO A0 iH(MOpMaIii 010 CKIaAy XpOMOCOMH. BUNagkoBUM YHHOM Y
MAaCHB1 CTBOPIOETHCS JIesIKa KUTbKICTh MOYATKOBUX €JIEMEHTIB-«0C10», a00 moyaTkoBa
nomymsiig. Ocobu OIHIOITHCS 3 BUKOPUCTAHHSIM (YHKIlII 3aCTOCOBHOCTI, B
pe3yIbTaTi IKOi KOXHIM 0C001 MPHCBOIOETHCS TIEBHE 3HAYCHHS 3aCTOCOBHOCTI, SIKE
BHU3HAYA€ MOXJIMBICTh BYDKHBaHHS ocobu. [licis 1mporo 3 ypaxyBaHHSIM OTPUMaHHUX
3HA4YE€Hb 3aCTOCOBHOCTI OOMPAIOTHCS 0COOH, JOMYIIEHI 10 cxpemieHHs (cenekmis). o
0ci0 3aCTOCOBYIOTHCSI TEHETUYHI omeparopu. Ocodu HACTYIMHOTO MOKOJIHHS TaKOX
OITIHIOIOTHCSI 3aCTOCYBAaHHSM TEHETHUYHUX ONEPATOpPiB, 1 BUKOHYETHCS CEJNEKINS Ta
MyTallig. Tak MOJETIOETHCS EBOMIOMIMHUN TMPOIEC, IO MPOJOBXKYETHCS JSKUIbKa
KUTTEBUX UHUKIIB (MIOKONIHB), MTOKA HE OyJe MOCATHYTO KPHUTEPII0 3YMUHKA
anroputMy [5—7]. Takum KpuTepieM Moxe OyTH: 3HAXOMKECHHS TJIOOAIBHOTO abo
HAOJMKEHOTO PO3B’S3KYy; 3aKiHYCHHS 3aJaHOl KIJTBKOCTI MOKOJIHH Ha E€BOJIOIIIO;
3aKiHYCHHS Yacy, 3aJJaHOTO Ha EBOJIOIIIIO.

Ha ocHOBI1 po3riisiHyTHX METO/IB CTBOpEHA 1H(opMaIliiiHa cucTeMa MIATPUMKHU
oOpaHHs 3aMOBJIEHb HAa BHUKOHAHHS TIOCIYI CHUCTEMHOr0 aJMiHICTpaTopa
KOMIT' FOTepHUX Mepex. CucteMy cTBOpeHO 3 BukopucTaHHsMm Python, Django Ta
CSS. Takuit BuOip Mae sk mepeBarv, Tak 1 Henodikd. o mepeBar Halexarb:
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MiHIMaJIbHI BUTPATU IS OTPUMAHHS TOTOBOI'O MPOAYKTY; MOBHHUM KOHTPOJIb HaL
CTBOPEHHUM JIOJATKOM; MOJKJIMBICTh IOBHOTO HMOro aaMiHICTpyBaHHsS. JlomaTok Mae
HaJ3BUYAHO MaJIMii TEPMIH OKYMHOCTI, OCKUIBKM BPaXOBYIOThCSl JIMIIE TPYAOB1
TOJMHU CIIBPOOITHUKA, SIKMH YyXE Mpalioe€ HAa MIANPUEMCTBI, Ta BapTICTh OPEHIH
xocT-cepBepa. CTBOpEHa CHCTEMa JI03BOJISI€ 0OMpPATH 3aMOBJICHHS JIJIA iX BUKOHAHHS
aJMIHICTPATOPy KOMIT FOTEPHOT Mepexi uu 1t komanai. Ha etamni oopannas Habopy
3aMOBJICHb Ha BUKOHAHHS BIJOYBA€ThCA OOpaHHS TUIBKU THX 3aMOBJICHb, SKI
J03BOJISITh OTPUMATH HaMKpamuili eexT A5l BUKOHABIIS Y BUTJISA1 KIHIIEBOT OIJIaTH,
ajie 11e He O3Hayvae, 10 1HII 3aMOBJIEHHs He Oyne BUKOHaHO. Crio4aTKy 0OMparoThCs
KPUTHUYHI Ta OUIBII BaXJIMB1 3aMOBJICHHSI, a IMOTIM — MEHIII KPUTUYHI Ta BapTIiCHIL. 3a
PaxyHOK JIFOJMHO-MAIIMHHOTO 1HTEpdency € 3Mora CKOpUTryBaTH OyIb-KWi HaOIp
3aMOBJICHB 13 BJIACHUX MIPKYBaHb aJMIHICTPATOPY UM MEHEIKEPY, 10 PO3MOJILIsLE
pobOTH MDK BHUKOHABISIMU. BUKOpPHUCTaHHS CTBOPEHOI CHCTEMHU 3a0€3MEeUUTh
CUCTEMHOMY aJIMIHICTPATOPy MOXJIMBICTh MIBUAKO MPUMMATH PillIeHHs NMPU OOpaHHI
Ta TJIaHYBaHHI CBOIX pOOIT Ha 3alaHUHN TPOMIKOK Yacy.

[IpakTryHe 3HAYEeHHS POOOTU MOJATa€ B TOMY, IO CTBOPEHY cHCTeMa Ta ii
MOYJIl MOKHAa BUKOPUCTATH JIJIs CTBOPEHHSI Web-0pi€HTOBaAaHUX CHUCTEM MIATPUMKH
NPUNHATTS €(DEKTUBHUX PIIICHB NMPU YIPABIIHHI TIATPUEMCTBAMU 3 HAIAaHHS PI3HUX
MOCJIYT, 110 JIJAaCTh 3MOT'Y BUBECTH BECh MPOIIEC YIPABIIHHS HA SIKICHO HOBHM PIBEHb.
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A New Approach in Education: Smart Technologies

The paper analyzes the need to create a system of Smart Education in Ukraine, which
involves the use of smart technologies. It is determined that the pace and level of development of e-
learning technologies has launched a new global phenomenon — Smart Education. This is not only
a system of innovative technological solutions, but also a new philosophy of education. The main
goal of Smart Education is to make the learning process most effective by transferring the
educational process to the electronic environment.

Cyuache cycniJILCTBo — 1Hpopmariiiine. BoHO XapakTepHu3yeTbCsi PO3BUTKOM
TEXHIKA Ta 3ac00iB 3B’S3KY; HABKOJMIIHI pedi Ta MPHUCTPOI POOJSTH HAIIEC >KUTTS
Oimpm  koMdopTHUM, Oe3nmeyHUMM 1 IikaBUM. HuWHI  migBUIIMBCA  piBEHB
iHpopmaTH3alii cycmiibcTBa: iHGoOpMaris Ta iHQOpPMAIlIHI TEXHOJIOTII CTan
JTOCTYIHIIINMHY, IO TiJBHINYE PIBEHh KOMYHIKAIlli Ta MPU3BOIUTH O CTBOPEHHSI
100aJpHOTO 1H(POPMAIIHHOTO, B TOMY YHCJIi, 1 OCBITHBOT'O CEPEJIOBHIIIA.

Ha xBuni OypximBOTO po3BUTKY 1H(GOPMAIIMHO-KOMYHIKAIIIHHUX TEXHOJOT1H
BUPOCIIO Tak 3BaHe «digital-mokoiHHAY», 71 KOO CMapT-NIPUCTPOI Ta TaKETH, 110
BUKOPHUCTOBYIOTh  «IIPOCYHYTI» TEXHOJOTil, € OOOB’SI3KOBHMH €JIEMECHTaMU
KUTTEBOTO TMpocTOpy. BuHMKae mpobOiema: mepexig a0 0e3IpOoTOBOI Mepexi,
MOMIUPEHHS PO3YMHHUX TEPMIHATIB, MPOrPEeCyBaHHSI CMAapT-MPUCTPOIB BUMArarTh
3MiH y nporieci HaB4aHHs (puc. 1). Ak ii po3B’s13aTu?

A

Smart
E-learning HoBt IKT
JlycTaHIig (EnexTponte
o TeXHOIIOT1i HaBIaHHA)
Tpamuiniiiai
TEeXHOJOT11

Puc. 1. Tparcdopmaliis OCBITHIX TEXHOJIOTIN

Kypc Ha po3BUTOK CMapT-OCBITH CHOTOAHI B3sUIM 1 OaraTo AepkaB (CTparteris
«Smart Education»: «Ha winsixy 0o cunvniwoi cmapm-kpainu uepes pesoioyiio 6
oceimiy) [1].

CwmapT-HaBYaHHS J103BOJIUThH MIABUIINUTH JOCTYIHICTh OCBITH «3aBXKIH, CKPI3b
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i Gymb-komm». Moro Mera: BHKOPUCTaHHS pE3yIbTAaTiB PO3BUTKY EJIEKTPOHHOTO
cepeZIoBUIIa 3 METOIO OCBITH.

[lomo cdepu oCBITH CMapT-TEXHOJIOT11 PO3TIISAIAI0THCS

® SIK BUKOPHUCTAHHS PI3HUX HPUCTPOiB (CMapT(OHIB, IMJIAHUIETIB Ta IHIIUX

aHAJIOT1YHUX) ISl TOJIaHHS 3HaHb CTYICHTaM;

® 5K IHCTpYMEHT ()OPMYBAHHSI IHTEIPOBAHOTO 1HTEJIEKTYaIbHOIO BIPTYyaJIbHOT'O

cepeoBHIIa HaBYaHHS [7].

Smart Education (po3ymMHa OCBiTa) — KOHICIIisA, sKa Mependaydae
KOMILUIEKCHY MOJICPHI3allil0 BC1X OCBITHIX IMPOIIECIB, a TAKOXXK METOJIIB 1 TEXHOJIOT1H,
0 BHKOPHCTOBYIOTHCS B KX TpoIlecax, MO JO03BOJSE MO-HOBOMY MOOYIyBaTH
polec po3poOKK KOHTEHTY, HOTro JOCTaBKU Ta akTyanizauii [5]. Bona 3a0e3neuye:

® HAaBYaHHS B PSKUMI OHJIANH;

® HaBYaHHS B He(popMabHI 00CTaHOBIL;

® TUCTaHIlIITHE HABYaHHS;

® MOOLTbHA OCBITA.

B ninmomy, cMmapt-ocBiTa — OCBITHSI MapajurMa, sika nepeadavae aJanTUBHY
peamizaiito  OCBITHBOTO  TPOIIECY, MOXJIMBY Ha  OCHOBI  BUKOPHCTaHHS
iHbOopMaIIITHUX cMapT-TeXHOJOTIH [3].

J10 OCHOBHUX MPUHIIUITIB CMapT-OCBITH HAJICKATh:

1. BukopuctanHs B OCBITHIM mporpami akTyaJIbHUX BIIOMOCTEH IS
PO3B’sI3aHHS HAaBYAJIIBHUX 3aBJaHb: MIBUAKICTH 1 00caT 1H()OpPMAIIHOTO MOTOKY B
OCBITI Ta Oyab-sAKil mpodeciiiHiil AiSILHOCTI CTPIMKO HApOCTa€, ICHYIOY1 HaBYaJIbHI
Marepiagu HEOOXiIHO JOTMOBHIOBATH BIJIOMOCTSAMH, IO HAAXOAATh y PEXKUMI
pEaNbHOTO Yacy, JJIs MATOTOBKU CTYJIEHTIB 10 PO3B’3aHHS MPAKTUYHHUX 3aBIaHb.

2. Opranizamiss caMOCTIHHOI TMi3HaBaJbHOI, JOCHITHUIIBKOI, MPOEKTHOT
TUSTTBHOCTI CTYAEHTIB. Llelt mpuHIIUIT € TOMIHYIOUHMM TIij] Yac MiATOTOBKH CTY/ACHTIB
0 TBOPUOrO TMONIYKY pO3B’A3aHHS  IOCTaBICHUX 3aBlaHb, CaMOCTIMHOI
iHpOpMaIIiitHOT Ta JOCTITHUIIBKOT JiSTBHOCTI.

3. Peanizaliis HaB4aJIbHOTO MPOIIECY B PO3MOAUICHOMY CEpPEOBHUIII HaBYAHHS.
OCBITHE cepeoBHIIE HE TTOBUHHO OOMEXKYBATUCh TEPUTOPIEI0 HABYAJIBHOIO 3aKJIady
a00 MeXaMH CHUCTEMHU IHUCTaHIIMHOTO HaB4yaHHS. [Ipomec HaBuaHHsS Mae OyTH
Oe3mepepBHIM.

4. I'myuki OCBITHI TpaekTopii, 1IHAWBIMyadi3allis HaBYaHHSA. Pi3HOMaHITHICTH
OCBITHBOI MISUTBHOCTI BHMAara€ HaJaHHS IIMPOKHX MOXKIMBOCTEH IS CTYACHTIB 13
BHUBUYCHHS OCBITHIX MPOTrpaM Ta KypciB, BAKOPUCTAHHS IHCTPYMEHTIB Y HABUAJILHOMY
mporieci BIAMOBIIHO 10 iXHIX MOKJIMBOCTEH: 3I0POB’sl, MAaTEPiaIbHUX 1 COIIATbHUX

yMOB [6].
[Ilupoke  MOWIMpPEHHS  CMapT-HABYaHHS  MOB’s3aHe,  MO-mMepiie, 3
YIOCKOHAJICHHSIM 1HTepHET-TexHOoJoTi. [lo-mpyre — 3 po3BUTKOM O€3ApOTOBUX

TexHojorii, takux sk Wi-Fi, 3G, 4G. | mo-tpere — MIUPOKOI MOMIUPEHICTIO B
MepeX1 IHTEPHET IHTEPAKTUBHUX HABYAIBHUX PECYPCIB.

OcuHoBoro dopmyBanas Smart Education mnociyxXuB Tak0X PpPO3BHTOK
texnojioriink Web 2.0 — Takmux, sk Facebook, YouTube, Twitter 1 Ojoris, sKi
J03BOJISIFOTH JIFOASIM CTBOPIOBATH BJIACHUM IHTEPHET-KOHTEHT [1].
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3actocyBaHHsI MOKJIMBOCTEN TexHOorii Web 2.0 y nmegaroriusii mpakTHiii:
® BUKOPHUCTAaHHSI MEPEKEBUX CHUIBHOT JJIsl BUIBHOTO MOIIMPEHHS HABYAIBHUX
Marepiais;

® CaMOCTIIiHE CTBOPEHHS HaBYaJbHUX MaTepialiB;

® y4acTh y HOBHUX (popMax AISILHOCTI 0€3 CHelialbHUX 3HaHb 1 HaBUYOK Y

rajy3i iHpopmMaTuKy;

e O0OMIH mnpodeciiHUM JOCBIIOM, 30arayeHHss 3MICTY YpPOKIB HOBHUM

MarepiajaoMm, MiABUIIEHHS MOTHBALIIl CTYICHTIB O HABYaHHS,

e ipoeciitHuil pO3BUTOK Ta HABYAHHSI.

Bxe cramo HOpPMOIO TMPOBENEHHS HABUAJBHUX 3aHATh 13 BUKOPHCTAHHSIM
MYJbTUMEIIMHUX TMPE3eHTallld, 3po0JeHuX y Takux mporpamax, sk Microsoft
PowerPoint abo Macromedia Flash. IIpote, mopsin 31 3BUYHUMHU Tpe3eHTALIMHUMHU
TEXHOJOTIIMH, 10 c(epu OCBITH NPOHUKAIOTH HOBI, TaK 3BaHl IHTEPAKTUBHI
TEXHOJIOT1i, K1 I03BOJIAIOTh YHUKHYTH MPE3EHTAIlil Y BUTIISAI CIal/-TIO0Yy.

HoBa ¢opma momanHs MaTepiady 3a JOMOMOTOK  IHTEPaKTHBHOTO
o0aiHaHHsA — HANpUKIaA, IHTepaKTUBHOI Aomiku Smart Board — e npesenTarrieto,
CTBOPIOBAHOIO JIOMOBiTaueM TIi/I 9ac CBOTO BUCTYITY, TYT 1 3apa3. Ha momrkax Smart
Boards mokHa mucaTH CHEMiaJbHMM MAapKepOM, JEMOHCTPYBaTH HaBYAJIbHHIMA
MaTepiasl, poOUTH MUCHMOBI KOMEHTapl MoBepX 300pakeHHs Ha ekpaHi. [Ipu npomy
BCC HAIKCaHe Ha IHTepakTHUBHIA gomigi Smart Board mepemaeTbcsi cTyaeHTam,
30epiraeTbcsi Ha MAarHITHUX HOCIAX, PO3APYKOBYETHCS, HAACHIAETHCA E€IEKTPOHHOIO
MOIIITOO BIICYTHIM Ha 3aHATTI. HaBuansHUI MaTepian, CTBOPEHUM IIiJ] Yac JIEKIii Ha
iHTepakTUBHIKM momi Smart Board, 3amucyeTbcsi BOYJIOBAaHHUM BiICOPEKOPACPOM i
MOJKke OyTH Garatopas3oBo BiATBopeHHit [3].

TakuM ymHOM, BUKIIAJa4 Ta CTYIACHTU CTalOTh PIBHONPABHUMH YYaCHUKAMH
OCBITHBOT'O TIPOIIECY: BCIM OJIHAKOBO JOCTYIHA HeoOXimHa iHdopMallisa, 1 KOXEH
JIOTIOBHIOE 3araJIbHUN BUCHOBOK JIOCIIIPKEHHS Pe3yJIbTaTaMH CBO€ poOOTH.
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VJIK 047.1

BUKOPUCTAHHS MPOTOKOJIY APRS
JIJIS1 MEPEJAYI JAHUX PO HAJBBUYAMHI CUTY AL

Kapnenko M. 1., Momencokuii A. O., Yymauenko C. M.
Hayionanvnuut ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
E-mail: sapta@ukr.net

Using APRS Protocol for the Transmission of Emergency Data

Usually, the SES of Ukraine receives most reports of emergencies at the time they occur.
For example, eyewitnesses may report a fire not at the beginning, but when it is already spreading
throughout the forest. The question arises about using a new emergency notification system. APRS
is a little-known communication protocol for radio amateurs that transmits packets of information
in real time. APRS is a multi-platform protocol that can be very useful for notification issues. This
paper describes in detail the APRS protocol and interaction with it.

APRS — mnporokon (ckopouenss Bix Automatic Position Reporting System),
po3pobnennii bobom bpyninrom (mosuBHuit WB4APR) 1 mpe3eHToBaHMii HUM Ha
koH(pepenii TAPR/ARRL Digital Communications 1992 poky.

APRS — 1e mpoTokoJll TaKeTHOTO 3B’SI3Ky IS TONIMPEHHS JaHUX ¥
peaqpHOMY daci BciM y Mepexi B pexumi on-line. Moro HaifGimbln Hao04HOIO
OCOOJIMBICTIO € TIOE€JIHAHHSA IMAKETHOTO PaJio 3 MEPEKEI0 CYMyTHUKOBOI CHUCTEMHU
riobanbHoro mnosuiionyBanHs (GPS), mo no3Bossie pamioamatopaM aBTOMaTHYHO
BITIOOpaKaTH TOJIOKEHHS pajliocTaHIlii Ta 1HIUX 00’ ekTiB GPS-no3uitionyBanas Ha
nepcorHanbHOMy KoM toTepi (IIK). IliaTpumyrorbest iHII QyHKINI, HE IMOB’sA3aH1
OesrmocepeTHbO 3 TMOBIIOMJICHHSM TPO  MICIE3HAXOKEHHS, SK-OT 3BITH 3
METEOCTaHIIi1, MeJICHTYBaHHS Ta 0OMIH TTOB1IOMJICHHSIMH.

APRS mae kinpka BIAMIHHOCTEHN Bl 3BUYAWHOIO [TAKETA:

1. Bin Hajmae Manu Ta 1HIN BiIOOpaKEHHS MaHMX IS MICIIE3HAXOKCHHS
TPAHCTIOPTHUX 3aC001B/TIEPCOHATY Ta 3BITIB MPO MOTOY B PEKUMI pEaIbHOTO Yacy.

2. Bin BuUKOHYe BCi KOMYHIKaIilii, BUKOPHUCTOBYIOYH MPOTOKOJ «OAWH 0
0araTboX», Tax 110 BC1 OHOBJIIOIOTHCS HETAWHO.

3. YV HbOMY BHUKOPHCTOBYETHCS 3arajibHe AWTINYBaHHSA 3 J100pe BiIOMUMHU
MICEBIOHIMAMU TTO3WBHUX, TOMY TIOTIEPEIHI 3HAHHS TOIOJIOT1T MEpeXi He MOTPiOHI.

4. TTinTpumye HTENEKTyanbHUN IU(PPOBUH MEepexin i3 3aMIHOIO TTO3UBHUX, a0n
3MEHIIUTH MTEPETTOBHEHICTh MEPEXKI.

5. BuxopucroBytoun Ul-dpeiimu AX.25, BIH mATPpUMY€E TBOCTOPOHHINA OOMIiH
MOBIJOMJICHHSIMH Ta PO3MOBCIOPKCHHSI OIOJIETEHIB 1 OTOJIONICHb, 10 MPU3BOIUTH JI0
IIBUKOTO TOMUPEHHS TEKCTOBOI iH(OpMAaIii.

6. Bin migTpumye 38’5130k 13 pagionpuitmauamu Kenwood TH-D7 i TM-D700,
sK1 MaroTh BOygoBany npomuBky TNC 1 APRS.

Ha piBui kanany APRS BukopuctoBye nportokon AX.25, BU3HAUYECHUH Yy
MPOTOKOJII aMaTOPCHKOTO IMAKETHOTO pajiOKaHaly, BUKOPUCTOBYIOUH BHKIIOYHO
kaapu HenymepoBaHoi iH(popmanii (UI). Todbro APRS mnpaimtoe B pexumi 0e3
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3’€HaHHA, TpU 1boMy Kaapu AX.25 mepenaroThcs 0€3 OUIKyBaHHS BIAMOBII, a
IpUIlOM Ha IHIIOMY KIHLI He rapantyeTtbcsi. Ha Bumomy piBai APRS mintpumye
MPOTOKOJI OOMIHY TIOBIJOMJICHHSMH, IO JIO3BOJIAE KOPUCTyBayaM HaJCUIaTH
KOpPOTKi moBiZOMJIEHHS (1 psSOOK TEKCTy) MNPU3HAYEHUM CTaHIISIM 1 OYIKY€
OTPUMAaHHS MiITBEP/PKEHb BiJ HUX.

APRS mnpamtoe Ha Outbinocti miardgopm, Bkimodaroun DOS, Windows 3.x,
Windows 95/98, MacOS, Linux i Palm [1]. Jngs OC Windows icHye ogimiiHAN
krieat Ul-View Ta Ul-View32. Ul-View mnigtpumye ukopuctanus THK vy
tepMmiHanbHOMY pexkumi, TNC y pexumi KISS, pexumi xocta AGWPE 1 pexumi
xocta BPQ. 32-pospsana Bepciss Ul-View Takox MIATPUMYE PEXKHUM XOCTa
WASDED/TF 1 itoro BapiaHT, sikuii BukopuctoByetrbesi B SCS — PTC-II 1 PTC-lle.
I3 Heodiilinnx 3acToCcyHKIB MokHa HaBecTu QAPRS, po3poOHUK SKOTO MO3UIIOHYE
CBill mpoekT sk mokpameHuin anajgor Ul-View. s moOutbHUX TenedoHIiB icHye
nporpamHe 3a0e3nedeHHss mix Ha3Borwo APRSdroid, ske wmoxkHa npuadatu B
ieiMapkeTi abo X oTpuMmaTH O€3KOIITOBHO Ha caiTi po3poOHuKa. Maiixke
aHAJOTTYHUIA JOCTYI JI0 MEBHOI KUIBKOCTI (DYHKIIOHATY MOHa OTpUMATH W udepes
onnaita-cepsicu: aprs.fi, habhub.org, adsbexchange.com, adsbhub.org Ta opensky-
network.org.

VY migcymky MoxHa cka3atd, mo BukopuctanHs APRS € nepcnektuBHUM
HanpsiMmoM it BrpoBapkeHHS B JJICHC Ykpainu 3 METOIO MOKpaICHHS IIBUIKOIT
Ta e()eKTUBHOCTI OMOBILIICHHS PO BUSBJICHHS Haa3Buyaiti curyamii (HC) [2].

Cepen nepesar ciiiJi BUJUTATHA HACTYIIHI.

1. Binkputictb: APRS npalitoe BUKITIOUHO Ha TPOMAISTHCBKUX YacTOTaX, OJHAK
HIXTO HE 3aBa)ka€ BUKOPUCTATU CIY>KOOB1 HA OCHOBI JJAHOTO CIIOCO0Y.

2. ManoBiJoMICTb. TMPOTOKOJ BHUKOPUCTOBYE cTapi 4acTOTH. CEeKpeTHICTh
OrpaHi3yBaTH HEMOXKJIMBO a00 CKJIAIHO, OJHAK Yy pa3l HEOOXITHOCTI, PO CHUCTEMY
3B’S3Ky Oy/1e 3HATH JIMIIIE Majia KUIbKICTh PaioJIFOOUTENIB.

3. HoctymHicTh: 30HM TOKpUTTS APRS BKkpHBaroTh yBeCh IIUBLII30BAaHUM CBIT.
B kpainax CHJI npoTokos He Ha0yB IMIMPOKOT0 BUKOPUCTAHHS, ajie OKpIM MO0Yy10BU
BJIACHOT MIIMEPEK1 CTAHI[IA, MH MOYXEMO BUKOPHUCTOBYBATH CTaHIlI{ IHITUX TPOMAJISTH
mo Bciit Teputopii Ykpainu y sikocti retiB(Gate/IGate) ab6o mirmitepis (digipeater)
JUTSI TIepeiadi CBOiX MakeTiB iHGopMarrii.

4. YHIBEpCANTbHICTh: MPOTOKOJ MOKHA BUKOPUCTOBYBATH MaiKe Ha OYyIb-sKiit
wiardopwmi: 1K, parist, Tenedon, MikpokoHTposiep, Bed-caiiT (habhub.org, aprs.fi).

[arerpamiss APRS y monitopunar HC HuHI cTaHe ifjcalbHUM PIIICHHSIM IS
MIJBHUIICHHS SAKOCTI 3B’ 3Ky Ta MIBUAKOI{1 3 MiHIMATbHUMH BUTPATaMHU.
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VJIK 004

BUKOPUCTAHHS YACOBUX PSJIIB JJISI IPOTHO3YBAHHS LIIHU
HA MMPOAYKLIIO ATPONIINPUEMCTBA

Kacean €. O., 3aroposcbka JI. T'.
Hayionanonuu Ynisepcumem Xapuosux Texnonoeiu, Kuis, Yxpaina
E-mail: zheniakasiann@gmail.com

Use of Time Sequences for Forecasting the Price of Agricultural Products

Today there is a great demand in the use of Data Mining to support decision making. Most
businesses that sell goods or provide services face the problem of pricing. Determining the price of
goods or services affects the competitiveness and success of the enterprise. Since Data Mining
methodologies can be used for forecasting tasks, it is proposed to consider time series as a pricing
forecasting model.

Ha crorognimHiii 1geHb crnocTepiraeTbecss Kpusza CHEIIaNICTiB y cdepi
IIHOYTBOPCHHSI HAa NPOAYKIiI0 4u ToBapu. CaM Tpolec € JOCHUTh BaXIIUBUM Y
KUTTEBOMY LHUKII JISJIBHOCTI MIANPUEMCTBA Ta HE MEHII BAXKIWBUNA Yy arpapHii
IIPOMHCIIOBOCTI. ATpapHHl PHUHOK MOXXHA MPUPIBHATH 10 OipXK, SKI TOPTYHOThH
aKIisIMUA a/pKe B HUX TEeX € (pikcoBaHa IIiHA JJIsI €KCTIOPTY/IMIIOPTY, sIKa 3 MEBHOIO
NEePIONYHICTIO 3MIHIOEThCsI. Po3rismaroun Hajami 1e MOpiBHSHHS, MOXHA 3pOOUTH
TaKUil BUCHOBOK, IIIO K 1 Ha TOPTiBJIl aKIisIMH TaK 1 Ha MPOJa)i 3epHa MOTPIOHO
pOJaTH TOBAP 32 MAKCUMAJIBHOIO I[IHOIO Ta 3aKYIUTH 32 MIHIMAIbHOIO.

BianoBigHo ju1s TakuxX 3a7a4 KOPUCHUM € MPUITYCKATH, SKOI0 MOXKe OyTH Il1HA
HAIPUKIIAJ Ha MIISHUIIO NEPIIOro COPTY HACTYIHOTO Micals. Un BapTo mpojaBaTu
3i0paHuil ypoxkail came 3apas, 4M Kparie 3adyekatu? Uu BapTo 3aKyHUTH 3€PHO IS
BECHSIHOI TIOCaIKH B3UMKY abo BoceHu? Ilpore mpumyieHHSM HE 3aBXKIU BapTo
JOBIpSATH Ta TpPUMUMATH PINICHHA, a Kpalle BUKOPUCTOBYBATH PO3PAXyHKH Ta
CIIMpaTUCh HA CTATUCTUYHI JIaHi. B cBOO "epry HaOMparoTh MOMYJISPHOCTI METOIU Ta
MOJIeNII IHTEJNIEKTYaJIbHOTO aHaNI3y JJaHuX, SKI CHOPUSIOTh Yy TMPOTHO3YBaHHI Ta
MIATPUMIT TPUUHSATTS PIIICHB.

Cepen HasgsBHMX METOJIB Ta MOJIEJICH 3aKIIEHTYEMO yBary Ha 4acoBHX psjax. €
Oararo TumiB Kiacudikaiii 4acoBUX psAaiB. B OCHOBHOMY iX MOAUISIOTH 32 4acOM,
JaCTOTOK OTPUMAaHHS 3HA4YeHb, OATAHCOM MiX CTAa0LILHUM CEPEIHIM PIBHEM TOIIIO.

[Ipy mporHO3yBaHHI YACOBI PSAM MOXHA TOIUISTH Ha KOPOTKOCTPOKOBI
MIPOTHO3H, CEPEAHHOCTPOKOBI 200 JOBTOCTPOKOBI MPOTHO3H. [IpoTe Taki psiau MaroTh
CBO1 OCOOJHMBOCTI, a caMe Jiala30HA TPUBAJIOCTI MPOTHO3IB 1 HABITHh iX KUIBKICTh
BIIPIBHATHUMYTBCS BIiJ 3amadi g0 3amadi. ToOTo, pi3HI YacoBi psAId MaTUMYTh
BIIMIHHY BiJ{ IHITUX KJIacH]iKaIlifo TpPUBAIOCTI Jii.

BapTto Takoxx po3pi3HATH METOJ Ta MOJENh MPOTHO3YyBaHHSA. MeEToa Omucye
MOCHIAOBHICTh [ii, siki TpeOa BUKOHATH Jisi OTPUMAHHS MOJEIl MPOTHO3YBaHHS
4acoBUX psAAiB. Takox Mpu BUKOPUCTAHHI METOJIB OOOB’SI3KOBO MPOBOASTH OLIIHKY
SIKOCT1 TOOY/TOBaHUX MPOTHO3IB.
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Mopens TpOTHO3YBaHHS BHUCTYyMAa€ (YHKIIIOHAJTBHUM TMOJAAHHSIM YaCOBHUX
psaaiB. s ii moOynoBU BapTO JOTPUMYBATHCh TaKOi MOCI1IOBHOCTI:

1. Bulip knacy 3arajJlbHUX MOJENEH JJisi MPOrHO3yBaHHS YaCOBUX PSAIB ISt

oOpaHoro nepiogy. B oCHOBHOMY BUKOPHCTOBYIOTh MUHYJIUM NIEPIOI.

2. Bubip mopmeni minkmacy. s OUIBIIOCTI MOAENEW ICHYIOTH BaplaHTU

noOyI0BY IT1JT MOJIETIEH.

3. Amnaii3 mapametpiB Mojeini. Ha mboMy KpoI1li BApTO BUKOPHCTOBYBATH JaHi,

AKi TIOTIM MO)Ha BKa3aTH SAK aTpuOyTH Tpw TOOYmOBI Mojemi
IIPOTHO3yBaHHSI.

4. Bepudoikanis orpumanoi Mozeni. YacTo A1 TOYHOCTI IPOrHO3Y HEOOX1AHO

o0patu JeKuIbKa MoJIeiel, Ta TOPIBHATH 1X MK CO0OIO.

5. Anani3 pe3ynbTaTiB. SIKIIO TOYHICTH, OTPUMAaHA HAa MUHYJOMY €Tami €

J0CTaTHHOIO, TO MOJIEJIb TOTOBA JJO BUKOPHCTAHHS. [1]

Tak, g1 mOOYIOBM MOACHI TPOTHO3YBaHHA Oyjle BUKOPHCTOBYBATHCH
nporpamMaui nmpoaykT Orange, skuii gae 3Mory OyayBaTH MOJENI BUKOPHCTOBYIOUN
4JacoBi psau. JOTpUMYHOYHMCH TOCIITOBHOCTI, MEpPIIMM eTanoM Oyje BHU3HAYCHHS
kiacy Mozeni. s mociimpkenHs 6y1e BUKOPUCTOBYBATUCH aBTO perpeciiiia MoJieib
ARIMA. Mogeni mniaknacy OyayBatuch He OyayTh. BxigHuMU gaHuUMH IS
noOy/I0BH MOJIEN1 CIIYyTyBaTUME MPaCIUCT Ha MIIEHUII0 Ipyroro kiacy 3 2015 poky
1o kinis 2022, Takox nist mopiBHSHHA Oyae mooynoBana VAR mojienb (BEKTOP aBTO
perpecii) ajisg MOPIBHSHHA aJieKBaTHOCTI mojneni. Hmwkue Ha puc. 1 Oyne mokasaHo
noOy0BaHy Mojienb y mpoaykTi Orange.
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VY pesynbTaTi JOCHIKEHHST Oyn0 moOyAOBaHO MOJENb MPOTHO3YBaHHS Ha
ocHoBl ARIMA Tta VAR Mopeneil s BU3Ha4eHHs I[IHU Ha MILEHUIIIO IPYTOro COpTy
npotsirom  nepmux 4 wmicauiB 2022 poky (ciueHb-KBITEHb). Pe3ynbTaTn
MIPOTHO3YBaHHs 300pakeHo Ha puc. 21 3.

3BiICH MOKHA 3pOOUTH BUCHOBKH, 1110 MOJIEJII CIIPABUIIUCH Mai’Ke 1IEeHTUYHO
cupaBHo, xoua monaenb ARIMA Ouibin Onu3bKa 10 HasgBHOro pesynbrary. llpu
MOPIBHAHHI MOJIeNied BUACHWIOCH, III0 BapTO BHUKOPHCTOBYBAaTH B JIAaHOMY KeHci
mozenb ARIMA, dk opieHTHp LIHOYTBOPEHHA Ha mnuieHuIo 2 kiacy. Ha puc. 4
300pak€HO MOPIBHIHHS MOJIeNIel Ta Ha PUCYHKY 5 300pa)kKeHO BapTICTh HA MIIEHUIIIO
2 knacy B moprtax Ykpainu ctaHoM Ha 13 ciung 2022 poky.
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Puc. 3. Mopens nporno3yBanus VAR

RMSE MAE MAPE POCID R AIC  BIC

ARIMA(2,1,1) (in-sample) | 26941 1524 0026 329 0.878 1174.9 1187.0

ETOITIE LTI

VAR(T) (in-sample) 296.2 194.5 0.030 29.3 0.833 emr Err
ARIMALZ2,1,T) 3352 2379 0.033 452 0570 2862 291.2
VAR(T) 4059 2624 0.041 446 0.620 err Eerr

Puc. 4. TlopiBHAHHS MOIeNIei
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Puc. 5. BaprticTb niienuili 2 kiacy

Y pe3yibTaTi MpOBEACHOTO IOCHIIKEHHS MOXHA 3pOOUTH BHCHOBKH, IO
3aCTOCYBaHHSI METOJ[IB Ta MOJIEJIeH THTEIEKTYaIbHOTO aHaJli3y JaHUX € aKTyallbHUM
s Oynb-akoi cepu OisUIBHOCTI, HaBiTh arpapHoi. Po3pobkm y miit cdepi
JTOTIOMOKYTh ~ 3MCHIIMTH PU3UKH TPH TNPUAHATTI PpIllIEHh Ta MIABUIIUTH
KOHKYPEHTOCIIPOMOXHICTh Ha PHHKY.

Jlitepatypa
1. IlIupokomeraeBa M. C., ITlomomapenko O. A., Hynap 3. B. (2018) 'TlopiBHsSHHS

METOJIB MpOrHO3yBaHHS dacoBux psaxaiB' [online], Buonuxa ummennexma. URL:
http://bionica-scimag.com/archives/2018/articles/91 06.pdf.
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MPOTHO3YBAHHSA MPOJAXKIB ABOHEMEHTIB SIK EOEKTUBHUIA
CIIOCIB NIATPUMKHU ®OPMYBAHHS CRM-CTPATEI'TI MEPEXKI
®ITHEC-KJIYBIB SPORT LIFE

Kosaus X. II., 3aroposcbka JI. I
Hayionanvnuuu ynisepcumem xapuosux mexnonoeiu, Kuis, Yxpaina
E-mail: kristinka.koval27@gmail.com, lgzagorov@i.ua

Subscription Sales Forecasting as an Effective Way of Forming
a CRM Strategy of the Sport Life Fitness Club Network

Any company that provides services needs to constantly maintain relationships with
customers, or build a so-called CRM strategy. Chaotic decisions on the implementation of special
promotions and offers negatively affect the profit and competitiveness of the enterprise. To avoid
financial instability should be properly stored, organized to analyze sales data. This paper
describes in detail the algorithm of forecasting and analysis of sales to support the formation of
CRM strategy.

['ooBHa Meta Mepexi ditHec-kiy0iB Sport Life — e 3aiimatu npoBigHe Micie
Ha PUHKY HaJlaHHS CIIOPTUBHO-030POBYUX MOCIYT Ta 301IbIIYBATU CBOi MPUOYTKH.
Jlns 1mporo kommaHii HEOOXIMHO TMpaBWIBHO OyAyBaTH BIIHOCUHHM 31 CBOIMH
kiieHtamu, (opmyBatn Tak 3BaHy CRM-ctparerito. IcHyroua B maHuit 4ac
iHdOopMalliiiHa cucTeMa Mo yIpaBIiHHIO BIJIHOCUHAMU 3 KIIIEHTaMU Ja€ MOXKJIUBICTh
J0J1aBaTH J0 MOTEHIIITHOTO KJIIEHTa OMHC, MPUMITKY YA KOMEHTAp (SIKOIO MOCIYTOI0
9yl KIyOOM IIIKaBUBCSA, CIMEHHUN CTaH, OCOOJMBI TOOaaHHS TOINO), IO B
MOJIaTIBIIOMY JIOMOMOXKE BifiOpatu 6a3y st poscuiku. OmgHak myisg (GopmMyBaHHS
aKIii Ta TMEepPCOHAJLHUX 3alHTIB HEOOXIMHO OIlIHIOBATH, JOCIIDKYBaTH Ta
IIPOTHO3YBATH MOKAa3HUKH MPOAaKiB aOOHEMEHTIB JJIsI TIEPEBIPKHU 1X aKTyaIbHOCTI Ta
JIOIUIBHOCTI.

BpaxoByroun Buie 3a3HaueHe, OayuMmo, IO 3ajada aHali3y IPOJaXIB i1
MIPOTHO3YBAHHS € OJHIEIO 13 KIFOUOBUX IS IPUUHSTTA pimieHb y popmyBanHi CRM-
ctparerii. [IpoBiBImH peTPOCTIEKTUBHUIN aHANI3 TaHUX MPOJAX I PO3B’SI3aHHS 1€l
3amaui B poOOTi Oylo OOpaHO ajroOpuTM YacOBHX PAJIB, OCKIIBKH BiH HAWOUIBII
MOIUPEHUHN y 3aCTOCYBaHHI JUIsl MPOTHO3Y Oe3MepepBHUX 3HAYEHb Y 4Yaci, B TOMY
YHCII 1 JUISI POTHO3Y TIPOJaXiB aOOHEMEHTIB, 1 JJa€ TOCUTh TOYHI KOPOTKOCTPOKOBI
PE3YNbTATH 3 YPaXyBaHHSIM KOMITOHEHT TPEH/TY, CE30HHOCTI Ta IUKIIYHOCTI.

Jlist mepernsamy, TPOTHO3YBAaHHS Ta Bidyamizamii JaHuUX OyJlo CTBOPEHO
BIJIMOBITHUHN IHCTPYMEHTAPI — cUCTeMY 1H(POPMAIIMHOT MIATPUMKHU TOCITIKEHHS Ta
aHamizy mpoaaxiB aboHemeHTIB s hopmyBanHs CRM-ctparerii mepexi (ditaec-
kiy6iB Sport Life.

CepenoBuiem yrnpaBiiHHsS 0azamu nanux Oymo oopane MS SQL Server 2008
R2. Bci nani mMepexi 30epiratotbcs B €IMHIN 0a3l JaHuX, 10 Oylia 3reHepoBaHa Ta
BUKOPHCTAaHA B MOMEPEAHIX JOCTIIKCHHSX.
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Puc. 1. 3renepoBana Mojienib 0a3u JaHUX BIIIUTY MPOJIAXKIB
Mepexi ¢pitHec-kay06iB Sport Life

[IporHo3yBaHHsS METOIOM YacCOBUX pSIiB Ta TMOJANBIIMNA aHATi3 JaHUX
MPOJIAKIB BUMArae 3i0paTu Ta XPOHOJIOTIYHO-BIOPSAKYBATH BCIO 1HGOPMAIIIO IS
3py4yHOi Ta MBHIAIIOI IporpamMHoi 00poOku. s 1poro Oyno copMoOBaHO CXOBUIIE
JaHUX Ha OCHOBI1 icHYr4Yoi B/l 3 ymopsakyBaHHSM IOKa3HUKIB MPOJaX y daci i
BIJIOKpEMJICHHSIM YaCOBUX NEPioaiB (MICAIlb, KBapTal, PiK).
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Puc.2. 3rerepoBana Mo/IeNTb CXOBHINA JaHUX BTy MPOJIaXKiB Mepexi (iTHeC-

ki1y0iB Sport Life
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OyHKLii Ta 1HTepdeiic cucteMu 1HPOPMALIMHOI NIATPUMKU AOCTIIHKEHHS Ta
aHamizy npoaaxiB aboHemeHTIB st (opmyBanHs CRM-ctparerii mepexi ¢itHec-
kiy0iB Sport Life peanizoBano 3a 70moMoroxo nporpamHoro 3acody Microsoft Visual
Studio 2019 Ta HaaOyMOBU ISl IHTENEKTYaIbHOTO aHANI3Y JIaHUX 31 CXOBHUILA JTAHUX
SQL Server Analysis Services (SSAS). Cnyx6u SQL Server Analysis Services
(SSAS) — me Ttexnosoris 3i creky Microsoft Business Intelligence mist po3poOku
pilieHs A oHnaiH-aHanmiTHuHOT 00poOku (OLAP). IlpocTimie kaxxy4u, BU MOKETE
BUKOpUCTOBYBaTH SSAS 1 CTBOpeHHS KyOiB 3 BHMKOPUCTAHHAM JaHUX 13
KIOCKIB/CXOBHIII JaHUX JJIs OUTBII TJTMOOKOTO Ta IBHIKOIO aHali3y JaHux [2].

Jlist mporHO3yBaHHS BHUKOPUCTAHO OJMH 13 BOyZoBaHUX MeToniB Data
Mining — Aunroputm uacoBux psiniB (Microsoft). BiH Hamae kinbka aaropuTMiB,
ONTHUMI30BaHUX JUIsl POTHO3Y O€3MepepBHUX 3HAUYEHB, TAKUX SIK MPOAAXK MPOIYKTIB,
y vaci. Ha Biaminy BiJ iHIIMX anroputMmiB Microsoft, Takux sik nepeBa NPUNHHATTA
pillieHb, MOJIETb YACOBUX PsI/IiB HE BUMArae J0JaTKOBUX CTOBIIIIB HOBUX BIOMOCTEN
IPOrHO3YBaTH TpPeHJ. 3a JOMOMOTOI0 MOJENl YacOBHX PSIB MOKHA MPOTHO3YBaTU
TEHJCHI[IiT Ha OCHOBI BHXIJHOTO HaOOpy JaHUX, BUKOPUCTAHOTO [JIsi CTBOPEHHS
mozeni. [Ipu mporHo3yBaHHI MOKHA BBOJMTH y MOJIETb HOBI JIaHI Ta aBTOMaTH4YHO
3aIIATH 1X M Yac aHamizy TeHaeHIii [1].

JI>kepenoM CTBOPEHHSI CTPYKTYp I1HTEJEKTYyaJIbHOTO aHali3y JlaHHUX
npeacTaBieHHsA, ski GopmyroThes Oesnocepenubo y CYB]J[ Ta 3’€nHIOIOTHCS
npoektoM B MS Visual Studio 2019.

w M

E _aforement - | [ Mpogax - B Mepicg -
* (poe conbue) e | Liiria_rpes | [ 1= (mce conbui)
Kona_abomrmeta c BTN _Y_MEC0TRAX :: Kom_nepoay
KaTerope_aboremer <0 UWira_si_smosnon ! ¥ MR [:=
Tian_sinsin yaars ! Tian_onnamu KmapTan
Yac_sinmn yoars - LD LT g T o= Pisc b4
i
Cronbewy Messas...  Tabmas Boong T copTepa... Nopaaos copT. Group By Fiter O ... OF...
b | MicaLs Mepion = Group By
KAk Kimadcre  Mponaw Sum
Kareropia_ab... _AGoremert (| Where = PREILM
P Mepion O Where =- 2019
[m]

£

SELECT TOP (100) PERICENT dbo.MNepiog . Micaus, SUMdbo Npogas Kinpoctn) AS KimesicTs

FROM dbo, _AbcsemedT INNER J0IM
dbo Mpogax ON dbo. _ASorerment Kog_aborersssta = dbo. Mpogaw. Kog_sborsmneta INNER JOIN
dbe.Mepicn ON dha Nposas. Ko _nepogy = dba.Nepion, Koa_nepioay

WHERE  (dbo. AborssmerT Katerops_sboremerita = PREMIUMT AMND (dbo.Nepiog . P = 2013)

GROUP BY dbo.Mepioa. Micaus

Puc. 3. TlpencraBneHHs 1y MPOrHO3YBaHHS MPOAAKY
abonemenrtiB kateropii PREMIUM

Opniero 13 mepeBar CTBOPEHHS CTBOpEHHs iHdopmarliiiHoi cuctemu B MS
Visual Studio 2019 Tta 3a momomoror ciayx6m SQL Server Analysis Services —
3py4yHUN Ta 3po3yMiiuil i1HTepdeic 1 rpadiuyHe MNPEJACTaBICHHS pe3yJbTaTiB 3
JTUHAMIYHO-aKTHBHUMU €JIEMCHTAMH.
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Puc. 4. llepernsaa nporHo3y Mojieil TPOTHO3YBaHHS METOJIOM YaCOBUX PSIIB
15t aboHemeHTiB kateropii «PREMIUM»

[lepernsHyBIIN pe3yNbTaTH POOOTH AITOPUTMY IHTEICKTYaJIbHOTO aHaJi3y,
MOKHa 3pOOWTH BHCHOBOK: MPOTHO3HUM 0Ocsar peainizailii kateropii abOHEeMEHTIB
«PREMIUM)» Ha HacTynmHUN MicsIlb, 3J1HCHEHUI Ha OCHOBI JaHUX TomepeaHix 12
MICSIIB, CKJIagae 61 miT.

Ileti mporHo3 ciuyrye s miaTpumMku  ¢opmyBanHs CRM-cTparerii
MiAIPUEMCTBA, B HAIIOMY BHITQJIKy — 3aIllyCK CIEHIAJIbHUX aKIii 1 MPOTMO3HUIIii
cBoiM kimieHTaM 1o aboHeMeHTy «PREMIUM)» 3anis 30U1bIeHHS TPUOYTKY BiJl HOT'O
POJIaXXy, OCKUIBKM TPOTHO3HI OOCITH peanizamii B HACTyIMHOMY MICSIll 3HAYHO
MEHIIII 32 CEpPeHE 3HAUCHHSI BCIX TOTIEPETHIX.

TakuM 4YMHOM, OTpUMaHI pe3yJlbTaTH AAIOTh MIACTaBU CTBEPIKYBATH, IO
BUKOPUCTaHHS QJIrOPUTMY YaCOBUX pSIIB € JOCUTh 3pYyYHUM Ta €(GEeKTUBHUM
3aco00M 11 TIPOBEACHHS aHaJi3y MpOJaXiB aOOHEMEHTIB Mepexki ¢iTHec-KiIyOiB
Sport Life Ta oTpumaHHsS HamiHHUX KOPOTKOCTPOKOBHUX MPOTHO3IB Ha MaiOyTHI
Mepiosin, MO CAYTyITh MATPUMKOI y dopmyBanHi CRM-cTpaTerii mianpueMcTaa,
TUM CaMHUM 30UThITYIOYH MPUOYTKH KOMIIaHIi Ta 3aKPIMUIIOI0YN KOHKYPEHTH1 MO3UIIiT
B c(hepi HaaHHS CIOPTUBHO-03/IOPOBYUX MTOCTYT.

Jlireparypa

1. Microsoft (2022) Microsoft Time Series Algorithm [online]. URL:
https://learn.microsoft.com/en-us/analysis-services/data-mining/microsoft-time-
series-algorithm.
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Overview of Data Collection Methods and Algorithms
for the Contract Simulation Process

Methods and algorithms of data collection for the process of modeling the contract
execution plan are described. The field of research is analyzed. The concept of mining date for data
collection and analysis is covered. The use of a heuristic approach during web scraping is
described. The use of the server-oriented programming language Node.js is covered. Describes
ways to combat web scraping, as well as methods to circumvent them. It is proposed to create a
forecast for the possible development of the contract life cycle.

[InanyBaHHs BHKOHAHHS JOTOBOPIB 13 KJIEHTAaMHM Ha MiANPUEMCTBI MOXKHA
PO3MIISIAATH SIK CKJIQJIHY CUCTEMY 3 1€papXiqHO 3B’ SI3aHUMH MK COOOI0 €JIeMEHTaMHU.
[linxomqu 10 TUTaHyBaHHS BUKOHAHHS JIOTOBOPIB Ha PI3HUX MIANPHUEMCTBAX
po3rsiHyTO B pobOoTi [1]. B cyuacHuX ymoBax mpoOjeMa TpUHHSATTA pIlICHb B
o0JacTi TJIaHyBaHHS BUKOHAHHS JIOTOBOPY MOB’si3aHAa HE TUIBKH 3 JOCHIIKEHHSIM 1
TOYHUM 3HAHHSAM YCi€i NOCTynmHOi i1H(opMalii mnepeln IUIaHyBaHHSAM BUKOHAHHS
JIOTOBOPY, MOJIEII JIOTOBOPY, il BJIACTUBOCTEH, ajie ¥ 13 BUOOPOM METOIIB 1 3aC001B
peamizaii 300py AaHUX IS YCHIITHOTO MOJICTIOBAHHS TaKOTO CKJIQJHOTO IPOIIECY.
3aTBep/KyBaTH IUJIAaH HA BUKOHAHHS JIOTOBOPY Ta CTBOPEHHS MOJE]Il BUKOHAHHS
JIOTOBOPY MOKHa TUIBKH B TOMY BHIAJIKY, KOJIM € HajiiHa iH(opMaIris, sKa TOYHO
BiI0Opakae BIACTUBOCTI MOl JOTOBOPY, IOCTaBIEHI III Ta 3ajadl IUIaHY,
po3po0JIeHO TIporpaMy il BUKOHAHHS JIOrOBOpy. ToMy pa3oM 31 CTaHAApTHUM
KUTTEBUM IIUKIOM JOTOBOPY [OIUTBHO PO3TSISHYTH MOKJIMBICTh CTBOPEHHS
MIPOTHO3Y HA MOKJIMBUN PO3BUTOK KXUTTEBOTO IHUKITY JOTOBOPY, a0U BIAKPUTH BIKHO
MpUOIU3HOTO PO3YMIHHS MalWOyTHHOTO BHUKOHAHHS JOTOBOPY [HJsi OCOOM, sKa
npuiimMae pimeHds. TakuM YHHOM MOJKHA 3a0e3MEeUnTH BIEBHEHY MIATPUMKY
TJIaHYBAaHHS] BUKOHAHHS JIOTOBOPIB.

[IpoBeneno ormsam MeTomiB 300py TaHUX B MeEpexi [HTEpHET, BHU3HAUEHO
OCOOJIMBOCTI aJITOPUTMIB 1 METOJIB, SIKi 3a0e3meduyloTh MiHIMI3aliio 4Jacy Ha 30ip
JTaHWUX, JJIS OTPUMaHHS HAWOUIBII TOYHOTO BIJOOpaKCHHS MOJENI IIiJ dac
TJIaHYBAaHHSI BUKOHAHHS JIOTOBODIB.

Jlist 300py Ta aHami3y BEIMKOI KUTBKOCTI JaHUX 3 SIBUJIOCH TOHSTTS «J1aTa
MalHUHTY (Bix aHri. data mining — 30ip 1aHuX), sike Takox Bimome sik mporiec KDD
(KDD — knowledge discovery in databases) [2-3]. Jlus 3aBepIiieHHS MpPOLECY
MOJICITIOBAaHHS BHUKOHAHHS JIOTOBOPY BUKOPUCTOBYIOTBCS  Pi3HI ~ METOJIUKH.
[HTeNnekTyanpHUl aHal3 JAaHUX BUKOPUCTOBYE B)KE CTBOPEHI IHCTPYMEHTH, 00U
BUSIBUTH KOPHCHI TPHUXOBaHI 3aKOHOMIPHOCTI, TEHJIEHINi. 3a JOMOMOTrOK IHX
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METO/11B MOKHa OTPUMATH U MPOTHO3U MallOyTHBOTO.

BinbuiicTe mpaloynx METOIIB 1 AITOPUTMIB 300py TaHHUX Y Mepexi IHTepHeT
0a3yl0ThCsl Ha YHIKQJIBHUX 1 €BPUCTUYHHUX AITOPUTMAX 13 OCOOMCTHUM MiJIXOJAOM JO
KOXHOTO JIKEpea JIaHuX.

Halipo3noBCIoKeHIIIMM METO/I0M 300py JTaHHUX € BUKOPUCTAHHS CEPBEPHO-
OpPIEHTOBAaHUX MOB NPOrpaMyBaHHs, SKI HallKpalie BCbOIO CIpPAaBISIOTHCS C
0araTornoTo4Ho0 poboToro cucteMu — Hanpukiaa, Node.js. Merox mossrae B ToMy,
110 BeO-ckparep [4] BUKOHYe 3anuT Ha cepBep (Oyab-IKUI CalT 3aBKIU PO3MIIIEHHO
Ha cepBepl), OTPUMYE BIANOBIIb, 30epirae nani ado popmye 3 Hux iHpOpMAaIliIO Ta
HajJae KopucTyBauy. Ha mpakTuili B OUTBIIOCTI BUIAJIKIB JIOCTATHHO BUKOPHUCTAHHS
POST- i GET-3anuTiB Ha cepsep (puc. 1).

®)

ITics Toro K BeG-cKpamnep BiaIpaBHE
3aIIUT 0 CEPBEPY, OCTAHHIH MepeBipie
BXITHHX 3aIIHT 1 HaJa€ BiAOBiIb

Be6-ckpanep GET Ta/a60 POST IlimsBHi cepsep Bizmosizs cepsepa

(caiir)

@
\
Be0-ckpanep OTpHMAB BIAMOBIAL 1 MIepeBipAe ii, R
HaHdJacTillle nepeBipka BiIOYBAeThCA IO KOIY Beb-ckpanep
BiIMORBI i Ta/abo 1O peryIapHOMY BHpasy 00po0biie
3HAXOKeHHA IMOTPIOHHX JaHHX OTpPHMaHI [1aHi Ta
L dbopMye pe3ynbTaT
_/

Puc. 1. Meton 300py maHux BeO-CKpanepom

BeO-ckpanepu mocTiiiHO po3BHBaiOThCA. CBOEH Ueproro, CalTH, Kl
HalJacTile CTaroTh IULTI0 poOOTH BeO-CKparepiB, TAKOK PO3BUBAIOTH CBii 3aXUCT 1
i’ €MHYIOTh Pi3HI IHCTPYMEHTH JJIsi MIPOTHIIT BeO-CKpammiHry. SIKIIO0 TOBOPUTH TIPO
0CcOOJIMB1 BHITAAKH, SIKI MOYajlX MAacOBO 3 SIBIISITHCH 30BCIM HEIIOJABHO, MOJKHA
BuguaTy iHcTpymMeHTH Cloudflare [5] abo mepeBipky 3a momomoroto JavaScript.

Cloudflare nagae caiiTy MepeXeBi MOCIYTH 3aXUCTy KOHTEHTY, ITOM SKIIICHHS
DDoS-atak, pobotu cinyx6 6e3neku B [aTepreTi. ['onoBrna gynkiis Cloudflare — e
poiib  3BOpoTHOTO mpokci st BeO-Tpadiky. Cloudflare minTpumye HOBI BeO-
npotokonu, BkmodHo 3 SPDY 1 HTTP/2. Takox Cloudflare mpononye miaTpumky
HTTP/2 Server Push ta nmpokci Websockets.

IcHye MeTos BeO-CKpalTiHTy, 32 JOTIOMOTOIO SIKOTO MOYKJIMBO OTPUMYBATH JIaHi
3 MEPEKEBUX JKEPEIT, sIKi BAKOPUCTOBYIOTH BUIIE3TaIaHi IHCTPYMEHTH IS MPOTHIT
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BeO-ckpamiary — emyssimis  Opayzepa Chrome. B Node.s mias mporo moxHa
BUKOpHCTAaTH Moayib Puppeteer [6] (puc. 2). Puppeteer — e 6idmioreka Node, sika
Hazae BucokopiBHeBUit APl st kepyBanus Chrome abo Chromium 3a nporokonom

DevTools.

0* A-Parser Enterprise v1.2.1427 l®» L W
A Home & News

Select parser: #ree Met:HTTR ¥ Parser preset: default -
M Quick Task

¥ Override cptien: | Engine ¥ | Value: Chrome (Slow, JavaScript E « =
[# Task Editor
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Solving a Navigation Problem for an Agent in a Homogeneous Environment.

One of the important subtasks in the construction of such agents is to solve the navigation
problem, determine the coordinates of both their own and other agents of information received from
a set of sensors. The aim of the work was to analyze the Kalman filter algorithm to solve this
problem. The agent receives basic information from a set of sensors. The complex of sensors
provides information about all objects that fall into the area of perception.

JlocmipkeHHsT  IHTCJICKTyaJIbHMX ~ areHTIiB  Ta  3aCHOBAaHMX Ha  HUX
MYJbTHATCHTHUX CHCTEM € TMEPCICKTUBHUM HampsMOM. Y paMKax IIbOT0 HAIMpsSMY
IIPOBOAATHLCS TOIIYKH PO3B’sA3aHHS 3a7a4 I'pynaMu poOOTiB, IPYIIOBE BUKOPUCTAHHS
OC3MUIOTHUKIB Ta 1H. SIK 3aBJaHHS U BUINpAIIOBAaHHS MOJACIEH MYJbTHAr€HTHOT
MOBEAIHKM B yMOBaxX TPYMOBOi B3a€MOJIi PO3MVITHEMO TNHUTaHHS BHU3HAYCHHS
KOOpJIMHAT areHTy y HEOAHOPIIHOMY CEpeTOBHIII.

OtpumyBaHa areHTOM iH(oOpMaIlisd MojaHa B IMOJSPHIA CHUCTEMI KOOPJUHAT,
IIEHTPOM fAKOI € BIH caM. ATEHT OTpPHUMY€ KOOPAMHATH KOXHOTO O0’€KTa, IO
CIIOCTEPITa€ThCs, Y T.4. BU3BHAUYEHI OMEPATOPOM TOUYKU MPUB’SI3KH, KOOPAUHATH SIKUX
BiloMi. Tak BOHM BUKOHYIOTH POJIb HaBITAIlIMHUX MPUB’SI30K 11 OOYHMCIICHHS CBOIX
koopauHaT. IloTiM, 3Har4M BIacHI KOOPJIWHATH, areHT MOXKE BU3HAUUTHU
KOOPJIMHATH BCIX 1HIIUX 00’€KTIB, IIO CIIOCTEPIraloThcs. € aBa METOIN BU3HAUYCHHS
KOOpJIMHAT areHTra 3 BUIUMHUX OPIEHTHPIB. Y MEpIIOMY BOHHU OOUYHMCIIOIOTHCS 32
JIOTIOMOTOI0  HAMONMMXK4oi Ta Janekoi TOYKM TPUB’S3KU. Y JIPYrOMY BOHH
OOYHUCITIOIOTHCS 3 JOTIOMOTOI0 2 HAaHOIMKINX BUIUMHUX TOUOK MPUB’ A3KH.

[lepepaxoBaHi METOIM JAO3BOJIAIOTH OTPUMYBATH TOYHI KOOPAMHATH areHTy 3a
MpaBWIBHUX BXITHUX MaHux. OHAK Yepe3 3alllyMIICHHS, BIACTHBE HEOTHOPITHOMY
CEpEellOBUIILY, KOOPJIMHATH Ta HAMPSIMOK areHTy He 3aBXKIu € TOuHuMH. [lepentkoan
Ta 3alIyMJICHHS B HEOJHOPIAHOMY CEpEOBHUIII 3aBXKIM HEMHHYYl, BUKOPUCTAHHS
JUIIIE MUTTEBUX TIOKa3aHb CEHCOPIB HEIOCTAaTHHO. BUKOpHUCTAHHS IJIST PO3PaAXyHKY
KOOPJIMHAT areHTy JIUIIE TPUTOHOMETPUYHHUX CITIBBITHOIICHh MOXE MPHU3BECTH JI0
3HIDKEHHS TOYHOCTI BUMIiptoBaHHs. Ilicis anamizy mirepatypu OyB oOpaHUl METO.
IIBUJIKOT MOYATKOBO1 (hUTbTpallii I BUPIIICHHS 1IboTo 3aBaanHs: GinbTp Kanmana.

Ouptp Kanmana 3riagkye BIUIMB 3alllyMJICGHHS Y 3MIiHHI CTaHH, SIKi
OIIHIOIOTHCS IUISXOM YBIMKHEHHS OUIBIIOT KUTBKOCTI 1H(GOpMaIlii 3 HAAIMHUX JaHUX,
HDK 3 HEHAIIMHUX. AJTOPUTM CKJIAIA€ThCs 3 JBOX (pa3, IO IOBTOPIOIOTHCS:
nependavyeHHsl 1 kopuryBanHs. Ha mepuriii a3i po3paxoByeThCs MPOrHO3 CTaHY B
HACTYITHUM MOMEHT 4acy:
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IIporuos crany cucremu:

)2; == F . ),ZE_]_ + B'uk—l’

ne Xi_q — CTaH CUCTEeMH Y MOMEHT 4acy,

Uk-1 — KEpYIOUMH BILUIUB,

F — Marpuis nepexoay MixK cTaHaMH,

B — Matpwuiis 3actocyBaHHs KEPYHOUYOTO BILUIHBY.

[IporHo3 noMuiIKu Bapiariii:

P =F Py FT 4+ Q,

ne Py.1 — moMmiika B MUHYJIUH MOMEHT 4acy,

Q — Bapiairisi epenIko/1 Mporecy.

Ha npyriii ¢a3i, HoBa iHOpMaILlis 3 CEHCOpa KOPUTYE nepeidaueHe 3SHaUCHHS :

O6uucnenns dinprpa Kanmana:

Ky = P« HT(HP«HT + R) 2,

ne Ky —mincunennsa Kaimana,

H — wMarpuns BuMIpiOBaHb, IO BiJOoOpa)ka€ BIJHOIICHHS BHUMIPIOBAHb 1
CTaHIB,

R — Bapiariis 3a11yMJI€HHsI BUMIPIOBaHb.

OHOBJICHHSI OIIHKY 3 YpaxXyBaHHSM BHUMIpIOBaHHS:

i =%+ Ky (2 —HX ),
ne Zx — BUMIPIOBAHHS B MOTOYHUI MOMEHT 4acy.
OHOBJIEHHS TOMIJIKY Bapiarii:

Pk = (| — KkH)Pkf,

ne | — Marpuls 1IeHTUYHOCTI.

[Ipy mpoBeneHHI MaTEeMaTUYHOTO MOJENIOBaHHS 3°scyBajocs, IO 31
30UTBIICHHSIM 3alllyMJICHHS TOYHICTh alrOpUTMY 3HIKYeThes. DinpTp Kanmana ciin
BUKOPHUCTOBYBATH JIJIs 1HIIIAi3aIlli TTOYaTKOBOTO PO3TAIlllyBaHHS, TaK SK Ha €TaIi
HImiami3anii el MeToJl Ma€ BUCOKY TOYHICTh Ta IIBUIKICTH poOOTH. [ mIBHUAKOT
JIOKaIii el MeTo1 nyxe ePeKTUBHUMN 1 pe3yJIbTaTH HOTo poOOTH MOJKHA TIepeIaBaTh
HIIUM aJaTOpUTMaM ISl MPUCKOPEHHS 1X PO3paxyHKiB, HAMPUKIAI — aITOPUTMY
bUTBTpa YACTUHOK, 1110 TPU3BOJAUTH /10 IPUCKOPEHHS YaCy BUKOHAHHS aJTOPUTMY.

Jliteparypa

1. KalmanR. E. (1960) 'A New Approach to Linear Filtering and Prediction
Problems’, ASME—Journal of Basic Engineering, 82, Series D, pp. 35-45. URL:
http://www.cs.unc.edu/~welch/kalman/media/pdf/Kalman1960.pdf

2. Boer R., Kok J. (2002) 'The Incremental Development of a Synthetic Multi-Agent
System: TheUVA Trilearn 2001 Robotic SoccerSimulation Team: master's thesis,
Amsterdam: University of Amsterdam, 217 p.

3. Kapams M. M. C. (2018). 'CpaBHHTENbHBIH aHAIU3 MYJbTHATCHTHBIX METOJIOB
YCJIOBHOUW TNI00anbHON ontumuzauuu', Mamep. IV medxcoyuap. uayu.-npaxm.

KoH@. «HUngopmamuzayus undxcenepnozo obpazosanusny, Mockea, 23—26 oxm.
2018, c. 128-133.

88



Y JIK 004.438:004.272.2
MOXKJIMBOCTI PYTHON JJIA TAPAJIEJABHOI'O ITPOI'PAMYBAHHA

Koctikos M. I1.
Hayionanvnuuu ynisepcumem xapuosux mexnonoeiu, Kuis, Yxpaina
Kuiscvokuu nayionanonuu ynieepcumem imeni Tapaca lllesuenxa, Kuis, Ykpaina
E-mail: MikolaszK@gmail.com

Capabilities of Python for Parallel Programming

Parallel programming is an important concept that allows us to build quick and efficient
applications with responsive user interface. Python is one of the most popular programming
language that implements this concept as well as many others. The report considers capabilities of
Python for parallel programming and specific features of various approaches to its implementation,
such as multithreading and multiprocessing.

[TapasienbHe MporpaMyBaHHS € BaXIIMBUM JIJIsl IPUCKOPCHHS BUKOHAHHS KOJY,
a TaKoX I peaiizaiii Oarato3agayHocTi B MporpaMax 1 BIATYKY iHTepdency
KopHucTyBaua 0e3 3aTpuMok. [{10 KoHIenIito0 peaizoBaHO B OUIBIIOCTI CYy4aCHUX MOB
nporpaMmyBaHHs, 30Kpema 1 B Python, 1o HUHI € OJHIEIO 3 HAWMOMYJISPHIIIMX MOB.
3okpema, 3rigHO 3 onuTyBaHHAM kommanii HackerRank, Python aGo Bxe moOpe
3HAIOTh, a00 IMJIAHYIOTh BUBYATH K HACTYIIHY MOBY; KpiM TOro, cranoMm Ha 2020 pik
Maike TOJOBHHA pOOOTOAABIIB ImyKanu (axiBiiB, ski 60 Bojomimu Python [1].
PosrisitHeMO OUIBII JOKJIAJHO MOKJIMBOCTI I1i€] MOBHM Ta 1i 3acO0IB I HAIIMCAHHS
napajgeabHUX Mporpam.

OnHyMH 3 HAWTIOIIMPEHIUX MIAXOIB 0 peanizaiii napaienizmy B Python €
BuKopucTanus 0i0aiorek threading, multiprocessing i asyncio.

bibmioreka threading mae 3Mory Bpy4Hy CTBOPIOBATH, 3aIlyCKATH 1 IPOBOIUTH
BC1 IHIII CTaHJApPTHI omepallii 3 MOTOKaMH BHUKOHAHHS IMPOTPaMH aHAJIOTIYHO 0
BIJIMOBIIHUX O10J10TEK y IHIIMX MOBax IMPOTpaMyBaHHS — 30KpeMa, HaIpHUKIa,
System.Threading y C#, thread y C++ i java.lang.Thread y Java. Tox i3 101momMoroxo
threading mMoxHa po3aUIMTH MpoOrpaMy Ha HE3aJICKHI YAaCTHHH Ta BUKOHYBATH IX
napa’sneibHo [2].

[Ipote chig po3ymitd, IO Mapajieii3M HE 3aBXKIW O3HAYa€e caMe OJHOYACHE
BUKOHAaHHS 4YacTHMH KoAy. | y BuUmaaky 3 1€ Oi0IIOTeKO0 OCOOIMBOCTI
iHTepnperaropa CPython He 103BOJSIFOTH BUKOHYBATH OJHOYACHO OUIBII, HIK OJHH
notik Python [3]. Yepes me mporpamu, HammcaHi 3 jgomomororo threading, ne
3MOXYTh MPUCKOPUTH CBOTO BUKOHAHHSA IS €()EKTUBHOTO BHUKOPHWCTAHHS HASBHUX
snaep mporecopa. Tox 6idmioreky threading mnms Python mominbHO 3acTocoByBaTH
JUTSL TOCATHEHHS THIIMX KOPUCHUX €(eKTIB mapayienizMmy. 30KpeMa II€ 130JF0BaHHS
YaCTUH MPOTrpamH, ii CTPYKTYpYyBaHHS i HANMCAaHHS 3pO3YMUTIIIOrO KOy, peani3ailis
0araTo3aJayHocTi B paMKax MpOrpaMu, HE3aJEKHOTO OMUCY Ta BUKOHAHHS PI3ZHUX
I, TPUCKOPEHHS BIATYKY 1HTEpdelcy KOpUcTyBaya TOIlO.

HaromicTh jy1s1 migBUIIEHHS IIBUAKOCTI BUKOHAHHS MPOrpaMU Ta BIAMOBITHO
3MEHIIEHHS 3aTpaT Yacy Ha 0aratosiIepHUX 1 0araTonpouecopHUX cucTeMax ciig adbo
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BUKOPUCTOBYBAaTH IHIIMK 1HTepnperatop Python, abo 3BepHyTHCH [0 IHIIUX
010:1i0TeK 1 3ac00iB 1iel MmoBu. CaMe oJTHIEIO 3 TakuX 0i0ioTeK 1 € multiprocessing.
bi6miorexa multiprocessing, sik BUIIMBAE 3 Ha3BH, A€ 3MOT'Yy CTBOPUTH KiJIbKa
OKpEMHX MpOIECIB i BUKOHAHHs TEeBHOTO 3aBraaHHs [4]. [lpu mpoMy MOKIHBO
CTBOPUTU CHUIbHY (QYHKILIIO JJIs JEKUIBKOX MHPOLECIB, KA MPU IXHBOMY 3aIyCKy
HaOyBae pI3HUX MapameTpiB, aHAJOTIYHO SIK 1€ 3a3BUYail pOOUTHCS 3 MOTOKAMHU B
paMKax OJHOTO mpoliecy. Tak caMo mporecH MOXKYTh MaTH JOCTYT JI0 KOHCOJII TOIIO.
3aBAsIKM BUJUICHHIO OKPEMUX MPOILECIB M1Jl MOCTaBJIECHE 3aBJaHHs 0i0iioTeka
multiprocessing 103BoJisie 3amMyCTHTH X JIHCHO MapaieibHO, 1O MOJIMBOCTI
BUKOHYIOUHM iX Ha OKPEMHX sIpax Imporecopa. Takum 4uHOM, MU MOXKEMO HE JIHIIE
CKOPHCTATHCh yCiMa IepeBaraMu Mapalieiizmy, siki peanizoBaHo B threading, a i
oTpuMaTH OakaHuil e(eKT Mo Yacy BUKOHAHHS MPOTpaMu 3aB/SKH ii MPUCKOPEHHIO.
3arajgoM ciijJ 3a3HAayUTH, 110 peatizalis mapajeni3My depe3 NpolecH, a He
OTOKH, MA€ CBOi OCOOJIMBOCTI, SIKI MOKYTb OYTH SIK TlepeBaramu, Tak 1 HeJJ0JIIKaMHu.
30Kkpema il KO)KeH HOBHUH MpOIeC BUAUIETHCS OKPEMHI 00CsT mam’sTi, B TOH Yac
SK TOTOKH MOXYTh IUIMTH MiX COOOI0 JIMIE HAasSBHY TaM ATh y MeXaX OJHOTO
npotiecy. Kon y pisHUX mporiecax € OUIbI 130JIbOBAaHUM, HIXK Y MOTOKaX, IO CIIPHUSIE
3aXUCTY pecypciB. Y TOH ke yac, 6aratonmporiecHi mporpamMu CHOKHBAIOTh OUIbIIe
nam’siTi, HK 0araTornoTo4Hi, a pi3Hi NPOIECH HE MOXKYTh BUKOPUCTOBYBATHU CIIUIbHY
nam’siTh, 10 € TIOCTYITHUM JIJISl PI3HUX TMOTOKIB Y MEKaX CITUTLHOTO JIJISl HUX TPOIIECY.
o cTocyeTbes asyncio, s 6idaioTeka CIpoIye MmapajieibHe MPorpaMyBaHHs
3a paxyHOK MOKJIMBOCTI MUCATH NapajeJbHUN KOJl Y paMKaxX OJHOTO MOTOKY, 110 A€
3MOT'y CIIPOCTHTH €Taly HaIUCAaHHA, BIAJIArO/KEHHS Ta MIATPUMKH Koy [5].
bibmioTreka asyncio mobpe miaXoauTh [JIS ONEpaliidi BBEACHHSI-BUBEIACHHS Ta
KOy IJIg MEpeX; KpIM TOro, BOHa € OCHOBOW s ¢periMBopkiB Python, siki
3a0e31euyoTh poOOTy 3 BebO-cepBepamu, 0azamMu JTaHHWX, PO3MOJUICHUMH Yepramu
3aBaaHb Tomio [6].
Ak 6aunmo, BUIIE3a3HAYCH]I MIX0U JI03BOJISIIOTH TTOBHOKO MIPOIO pealli3yBaTh
KOHIICTIIIIIO TIapayieIbHOrO IMporpaMmyBaHHs B Python, orpumyroum edekr sk Bin
PO30UTTS KOy Ha He3aJIe)KH1 YaCTHUHH, TaK 1 BiJl MPUCKOPESHHS BUKOHAHHS IMPOTPaM.
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Prospects of Developing Mobile Applications with Kotlin

Kotlin programming language is becoming more popular day by day. Surveys of recent
years show that modern developers want and plan to learn this language in the nearest future. The
report considers possible reasons for this, as well as the main capabilities and advantages of Kotlin
for creating mobile applications, especially native mobile applications for the Android operating
system, compared with Java.

VY Ham yac po3poOJieHHS MOOUIBHUX JO0JATKIB HAWOUIbII aKTUBHO BEIETHCS
I 1BoX omepaitiiiaux cucteM — Android Ta i0S. Ctanom Ha mouaTtok 2022, mepiia
3 HuX Maua noHaa 70% puHKY sIK Y CBITI 3arajiom, Tak i B Ykpaini [1].

[Ipy 1BOMY €IMHOIO MOBOKO TPOTPAMyBaHHS, SKa JIO3BOJISIE HANpPIMY
CTBOpIOBATH «pimHi» (aHri. native) mogartku mig Android, MOBHICTIO CYMICHI 3 II€IO
OTIEpAIlifHOI0 CUCTEMOIO, JIMIIAE€Thcs Java Ta moximHi Bim Hel. OIHIEI0 3 TaKuX
noximaux MoB € Kotlin, mo ctpiMko HaOyBae MOMyJISIPHOCTI OCTaHHIM "acoM. I xoua
Horo yacTka BUKOPHCTAHHS BCE IlI€ BITHOCHO Maja MOPIBHSHO 3 Java, BIH CYTTEBO
BUIIEpEKA€E BCIX IHIIUX KOHKYpeHTiB. Kpim Toro, Kotlin nenani gacrime noTparuise
y BEPXIBKM CIUCKIB MOB, SIK1 JIFOJM XO4YyTh a00 IUIAHYIOTh BUBYUTH HAHOIMKINM
gacoM. 3okpema 3 noHan 116 tucsd po3poOHUKIB, onuTaHUX HampukiHIil 2019 poky
kommaniero HackerRank, Kotlin mocis tpere micre [2].

PosrastHemo moxnajHime MoxiuBocTi Ta nepernektusu Kotlin miist crBopenHst
MOOUTHPHUX JIOJIATKIB, MOPIBHIOIOYH HOTO 30KpeMa 3 OCHOBHUM KOHKYPEHTOM — Java,
110 JTOCI € He3MIHHUM JIiZISPOM TIpH po3pobieHHi miax Android.

[Tepur 3a Bce, Kotlin moBHicTIO cyMmicHuii i3 Java Ta JVM, mo aae 3Mory Tak
camo Bijpasy i 0€3 »KOJTHUX MPOMDKHUX JIAHOK MHUCATH KOJI, IKU BUKOHYBATHMETHCS
Ha MOOUTHHUX mpHUCcTposix i3 Android. ITpu mromy Kotlin, sk i Java, BukopucroBye
BC1 BOYZIOBaH1 MOKJIUBOCTI I[I€T OMEpaIliifHOi CHCTEMHU.

[To-npyre, 111 MOBa € KpOCIIIATHOPMHOIO, JO3BOJISIOUYH CTBOPIOBATH MPOTPAMH
He jumre s Android, a 1 10S. OdeBuaHO, Ll NUISX € CKIATHIIIMM 1 Tiependadae
MEeBHI OOMEXEHHS TOPIBHSHO 3 BUKOPUCTAHHSIM MOB MPOTpPaMyBaHHS, TPATUIIHHUX
st 10S. Tum He MeHIe, TAKUM YUHOM PO3POOHUKH MOXKYTh Oy/IyBaTH YHIBEpCaIbHI
J0JIaTKH, ITOCTYTOBYIOUHCH JIMIIE OHI€0 MoBoI0 — Kotlin.

[To-Tpete, 3 2017 poky 1151 MOBa oQiliiHO TMATPUMYEThC Kommaniero Google,
ska ctBopmwia Ta miarpumye OC Android. Bimemn toro, moumHaroun 3 2019 poky,
Google Buznaumia Kotlin pekoMeH10BaHOIO MOBOKO ISl pO3poOJIeHHS ToaaTKiB [3].
VY odimiitHoMy cepenouil po3podienas Android Studio Big Google ta JetBrains s
MOBa TaKOX MIATPUMYETHCS Ta € MPIOPUTETHOIO. Tak caMo, K 1 JJisl MOBM Java, 1e
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CEpeNoBHUIIe HAAa€ PO3POOHHKAM IIUPOKI MOMKIHUBOCTI ISl 3pDYYHOTO Bi3yaJIbHOTO
CTBOPEHHS TU3aifHy Ta HATMCAHHS MIPOTPAMHOTO KOMY.

Kpim Toro, cepen nepesar Kotlin mopiBasiHO 3 Java € Te, 1m0 il CHHTAKCUC €
4acoM CYTT€BO KOMIIAKTHIIMHUM. MOKHa 3HANTH NPUKIAAW, KOJIW JJIsl peamizaiii
TOTO caMoro (yHKIIIOHaTY (30KpeMma IMpu CTBOPEHHI KJaciB JaHUX) y Java moTpioHi
JCCATKH PAIKIB Koy, Toi sik y Kotlin Oyae mocrathbo muine Aekiabkox [4].

Takox y Kotlin moxxna ynukatu nomuiku NullPointerException (sika 3myirye
JOMATKW JIaMaTHCh) HUISIXOM BHUKOPHUCTAHHS CHEIIaIBLHOTO oleparopa «?.», 110
IpUMYCOBO NiepeBipsie Ha 3HaueHHs Null yci 3MiHHI, SIK1 MOXYTb HOro HaOyBaTH.

KpiM Toro, mopiBHsiHO 3 Java, cTano Jermie i MpuB’s3yBaTH MPOTPAMHHIA KO
710 Bi3yaJIbHUX €JIEMEHTIB iHTepdeiicy kopuctyBaua Ha ekpadi (findViewByld()). V
Kotlin crama mpocrimown poOoTa 3 KOJEKIISIMHU, 3’SBHIUCH METOAH PO3IIUPCHHS,
aBTOMATHUYHE BU3HAYCHHS Ta NMPHUBEJCHHS THITIB JAHWX, a TAKOXX CTAJI0 MOKJIMBUM
3aCTOCYBaHHS METONIB (PYHKIIOHAJIBHOrO mporpamyBaHHs. Po3poOnuku Kotlin
3aMmpoBaMIIA i 0araTo iHIIMX KOPUCHUX HOBOBBEJICHB, 30KpeMa MO30YJIUCH JIEIKHX
JOCHTD 3aCTapLIUX KOHIICTIIIH, CIPOCTIIIM CHHTAKCUYHI KOHCTPYKIIiT TOIIIO.

3BICHO, Java TeX He CTOITh Ha MICIi, PO3BUBAETHCS, 1 3 KOKHOIO BEPCIEIO B HiMf
TaKOX 3’ SIBJISIIOTHCS J1OJATKOBI MOXJIMBOCTI. TUM HE MEHIIIE, 3 MIpKYBaHb CYMICHOCTI
JIesIK1 TaBHI PUCH Ta OCOOJMBOCTI W HaJaji JMIIAIOTHCS B CHII1 Ta HE mependadarTh
3miH. CiiJi TaKOK PO3yMITH, IO TOYATKOBO Java Oyra CTBOpeHa IS 1HIIUX HUIeH 1
BUXOJISYM 3 IHIIMX KOHIeMIii. Tox KoHKypyBaTH 3 cydacHuM Kotlin Henpocro.

BpaxoByroun Bce 3a3HaueHe, MOYMHATH BUBYEHHS PO3POOJIEHHS MOOUIBHUX
JI0JATKIB 13 HyJs1, BUKoprcToByroun Kotlin, crae mpocrimre, Hix i3 Java. Binbmn Toro,
HaBITh JEsKI pO3POOHUKH 3 JOCBIAOM 3apa3 CBiIoMO TepexonsaTh 13 Java Ha Kotlin,
apPTYMEHTYIOUH II€ Horo OUTBIIO MPUBAOIUBICTIO Ta MEPCIIEKTUBHICTIO.

Sk migcymok, MoxkHa ckaszatH, 1o Kotlin sk mamamok Java 36epir y co0i ii
MOTY)KHI MOXJIMBOCTI Ta HaWKpallll pUCH, B TOW JK€ 4Yac YJOCKOHAJIMBIIN JEsKi
IiAX0IW 10 pO3pOOIeHHS MOOITFHUX JOJATKIB 13 ypaXyBaHHSIM BUMOT CY4aCHOCTI.

3BakarouMd Ha BCI IEpeNTivyeHl rmepeBard MOBH, a TaKoXX OQIIiHY MiATPUMKY
kommanii Google Ta aKTUBHHI IHTEpPEC CHUIBHOTH PO3POOHUKIB, BBAKAEMO, IO
Kotlin Mae Bci maHCH cTaTd CBOrO 4acy HE MEHII MOMYJSIPHOI MOBOIO Yy cdepi
CTBOPEHHS MOOLILHUX J0JIaTKIB, HiXK Java.
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VJIK 574.4

BBIAEJIEHUE KJIIOYEBBIX ITPU3HAKOB PA3JIMYHBIX TUIIOB
TYPUCTUYECKOI'O TIPOCTPAHCTBA HA OOIIT,
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XAPAKTEPU3YIOIIUX BbI/IEJIEHHBIE OB BEKTbI

KonecuuxkoBuu B. II.
YO «BUIl — YHusepcumem npasa u coyuanibHO-uHGOPMAYUOHHBIX MEXHOJIOULLY
(Munck, benapycs)
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The Selection of Key Features of Various Types of Tourist Space,
Drawing up a “Core of Signs” Characterizing the Selected Objects

Highlighting the key features of various types of tourist space in the protected areas, with
the aim of compiling a “core of signs” characterizing the selected objects. At the same time, the
main methods of territorial transformation are the development of linearly mobile forms of
recreation in protected areas (excursions and hikes), ecotourism and the allocation of specialized
recreational zones.

VY aoBieTBOpeHNEe UMEIIIUXCS MOTPEOHOCTEH B TYPHOXOAAaX U IKCKYPCHIX
CTUMYJIUPYET YBEIWYEHUE YHClia JIIoOOUTeNeld aKTUBHBIX M TMO3HABaTEIbHBIX (hopm
OoTIbIXa B CTPYKType TypucTckoro motpednenus Ha OOIIT. B ganpHeiinem
MHEPIMOHHBIL  POCT 9TOT0 KOHTHMHTEHTa TYypUCTOB OyaeT ¢GopMHUpPOBATH
HEYJIOBJIETBOPEHHBIN CHPOC HAa AKCKYPCHUU M TMOXOJABI, 4TO OyIeT CTHUMYJIHUPOBATh
pacipenue ux npepioxenus ¢ yuerom cneruduku OOIIT [3].

3agaya »skorypusmMa Ha OOIIT — BoBieueHHE B HEIMOCPEICTBEHHOE
TYpPUCTCKOE OOCITY)KMBAaHHE MECTHOTO HACEJCHUS [l YBEJIMYEHUS JOXOJIOB
JOMAIIIHUX  XO3SAWUCTB,  YAaCTMYHOTO  3aMEIEHWE  KOJUJIEKTUBHBIX  (opMm

CEJIbCKOXO3IMCTBEHHOTO TMPUPOJIONONb30BaHUS UHIAUBUIYATbHBIMH, COXpPAaHEHUS U
BOCCTaHOBJICHHSI THOTpapuuecKux 0COOCHHOCTEN OBITa, a TaKKe PacCPeIOTOUYCHUS
Typuctckoro noroka Ha OOIIT, ¢ uenpio peryanpoBaHusl aHTPOIIOT€HHOW HArpy3Ku
[1, 4].

[Ipu sTOM 3amaua nuHEHHO-MOOWIBHBIX (opm pekpeamuu Ha OOIIT —
paccpeoTOYEHUE TYPUCTCKON HArpy3KH C LEJIbI0 OTBICUYEHHUS YaCTU TYPUCTCKOTO
MOTOKA OT MEPErpyX’EHHBIX MECT OTAbIXa MU OCBOCHHUS MaJI0 HMCIOJIb3YEMBIX WIH
BOOOIIIE HE UCTIOIB3YEMBIX MMPUPOTHBIX PEKPEAIMOHHBIX pecypcoB [4; 5].

bazoBeiMH MeTOaMU peanu3anyy MOCTABICHHBIX 33/1a4 SBISIOTCS CO3/JIaHHE
CEeTU TYPHUCTCKO-3KCKYPCHOHHBIX MAapIIpyTOB U (PYHKIHMOHAIBHOE 30HUPOBAHUE
tepputopun OOIIT [1, 4].

OnHOBpEeMEHHO 3TO OyAET CIOCOOCTBOBATh YBEJIMYEHUIO CPEU OTIIBIXAIOIIUX
YHClIa YKOTYPUCTOB, Y KOTOPHIX B CTPYKTypE IHKJIOB PEKPEAIMOHHBIX 3aHITHI B
KAaueCcTBE TIICJICBBIX BBICTYIAIOT PEKPEAIMOHHBIE 3aHATHSA, KOMIUJICMEHTapHbBIC
dbynkuusm OOIIT [2, 5].

Pa3BuTHEe SKCKYPCHOHHBIX M TOXOAHBIX (OPM pEKpearuu OMUpaeTCs Ha
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CYLIECTBYIOIIUE OCOOEHHOCTH TYPUCTCKOTO cIpoca. Tak IMOCTENEHHO CTPYKTypa
PEKPEAMOHHBIX 3aHIATHA TYpPUCTOB OyAeT MpHUOIMKATHCS K 3KO-TYPHUCTHUECKOU, TO
€CTh K TakoW, TJe MNpeodsiafaloT 3aHATUSA, COOTBETCTBYIOLIUME TMOHATHUIO
«3KOJIOTUYECKHH Typu3m». [l ompezneneHus MepBOHAYAIbHON NOTPEOHOCTH B
TYPUCTCKO-IKCKYPCUOHHBIX ~ MapuIpyTax  HEO0OXOJAMMO  COOTHECTH  00beM
CYLIECTBYIOLUX CIPOCA U NPEIIOKEHHSI ITOTO CEKTOPA TYPUCTCKOr0 OOCITYKUBaHUS

[1] (ta6mn. 1).

Tab6n. 1. Bo3MOXXHOCTH YAOBJIETBOPEHUSI OPTaHM30BAHHOTO CITpoca
Ha TYPUCTCKO-IKCKypcroHHBIe yciayru HII, Teic. yen.-qyacoB B ce30H

Buasbl pexkpeanuonnoin | Hapoyanckuii | bpaciaasckue | benoBexckas
AEeATEJIbHOCTH 03épa nyia
HaGtonenue 3a mpupoioi 86.93 40,02 5.07
(9KOJIOTUYECKHE TPOIIbI) 41,40 41,40 24,90
[lemue moxoasl 455.86 82,84 0.30
— 27,60 —
BoaHbie TOX0bI 420.96 191.12 2.40
92,00 92,00 —
Benonoxoasl 119.10 35.68 —
64,40 9,20 _
DKCKYpCUHU 205,34 85.67 12,33
124,20 107,05 49,80

B uuciauTene — cnpoc Ha OpraHu3alyi0 SKCKYpPCHUU M TOXO0J0B (OIIEHKA), B
3HaMeHartelle — EMKOCTh pa3pa00TaHHBIX TYPHUCTCKO-IKCKYPCHOHHBIX MapIIPYTOB.

[IpuBeneHHBIC JaHHBIC CBUJICTCIBCTBYIOT O CTUXHHHOM (OPMUPOBAHUU
IPEVIOKEHNS CIECIUATM3UPOBAHHBIX YCIYT, TaK KaK OTCYTCTBYET KakKas-TH0o
KOPPEJISAIHSI MKy 00bEMOM CITpOca U TEXHHYESCKUMH BO3MOXKHOCTSIMH MapIIpyTOB.
Kpome Toro, pacxoxiaeHuss MEXAy CYIIECTBYIOIIEH M JKEJIAEMOM CTPYKTypaMH
PEKPEANMOHHON ACATEILHOCTH M OIEHKA TYPHCTaMHU MHPOrpaMMBbl OOCITY)KHBaHUS, a
TakKe HATypHbIC HAOJIOJCHUS CBHJICTCIBCTBYIOT O CJa00H HMHTCHCHBHOCTH
WCTOJIb30BaHUsl pa3padOTaHHBIX MapuIpyToB. boiee Toro, MHOrue u3 HHUX
CyIIEeCTBYIOT JHIIb (opManbHo. Takas curyamus oOyCiIOBICHA HEIOCTATKOM
TPAHCIIOPTHBIX CPEACTB M  CHApSOHKEHUS, HEOOXOMUMBIX IS OpTraHU3aIHiH
oOCITy’)kKMBaHHMSI Ha MapIIpyTaxX, HEJOCTATKOM KBaTM(UIIMPOBAHHOTO TIEPCOHAIIA,
HEJIOCTATOYHBIM YPOBHEM ITOJTOTOBJIEHHOCTH KaJAPOB U OTCYTCTBUEM TPYJIOBBIX
CTUMYJIOB [3].

[ToaTomy nmaxe B Tex ciydasX, KOrjga €MKOCTb HMEIOIIUXCS MapIIpyTOB
MPEBBIIAET CYIIECTBYIOIIHE OTpeOHOCTH OpPraHU30BAaHHBIX  TYPHUCTOB
(3KCKypcHUOHHBIE MapuipyThl B benoBexckoit myme u B bpaciaBckoM mapke,
JKOJIOTHYEeCKas Tpora B beloBeXCKOM MmyIle), Cpoc Ha TYPUCTCKO-IKCKYPCUOHHBIE
YCIYyId HE YyIOBJIETBOpsieTcs. BaxkHOW 3amadyeld B HACTOSIIEE BpEMS SIBISETCA
WHTCHCU(UKAIIUS MCIIOIB30BAaHUS HMMEIOIIUXCS MapuipytoB. TeM He MeHee,
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HeoOXoMuMa pa3paboTKa HOBBIX TYPUCTCKO-IKCKYPCHOHHBIX MapIIPYTOB, TTOCKOJBKY
CIpocC BhIIIE npejoxenus [1] (tabm.2.).

Tab6n. 2. HeynoBIeTBOPEHHBIN CIIPOC OPraHU30BaHHBIX TYPUCTOB HA TYPUCTCKO-
SKCKypcUoHHBIE MapuipyThl HII, den. B geHs / rpynmn B JeHb?

. bpaciasckue benoBexckasn
Buabl mapupyTos Hapouyanckui
o3epa nyuia

DKOJIOTUYECKUE TPOTIBI 326/ 22 0/0 0/0
[lemue TypucTckue 496 / 34 60/4 1/0
BosHbIe TypUCTCKHE 357/36 108/11 1/0
Benocunenusie 59/6 28/3 0/0
Typucrtckue

JKCKYPCUOHHBIE 27/1 0/0 0/0
(aBTOOYCHBIE)

Onenka mpoBeJcHA Ha OCHOBE TIOKa3aTelied TMPEBBIMICHUS CIpoca Haj
npeioxkeHreM (cM. Taoi. 1).

Co3naHust pa3BUTON CETH TYpPHUCTCKO-3KCKYPCHOHHBIX MapIIpyTOB TPEOyeT H
HEYJIOBJIETBOPEHHBIN CIIPOC CO CTOPOHBI HEOPTAHU3O0BAHHBIX TYpUCTOB. Benuk crpoc
HEOpPraHM30BaHHBIX TYPUCTOB W Ha OWMBAYHBIA OTABIX, KOTOpBIM CBfA3aH C
opraHu3zalnuen TypuCTCKIX CTOSTHOK Ha Oeperax BOJHBIX 00bEKTOB [2].

Pa3BuTue skoTypusMa M CHEHMUATU3UPOBAHHBIX 30H TYpUCTOB, a HANPIMYIO
CBsI3aHO C (YHKIMOHAIBHBIM 30HMpOoBaHueM Tepputopuu HII. B Hacrosimiee Bpems
HET €JMHBIX KPUTEPHUEB T10 BBIJEICHHUIO B MApKaX PeKPEalMOHHbIX 30H, SBISIOIIUXCS
anpamu  pa3Butusi Typusma B HIL. OO0 53ToM CBUAETENBCTBYET COOTHOIICHUE
miomaae GyHKuoHanbHbIX 30H Oenopycckux HII. Ilo mHeHuio aBTOpa, Hanbosee
ylayHbIM  SIBIE€TCS  30HHMpoBaHWME Hapowanckoro mapka, TA€  y4acTKU
PEKPEAIMOHHONW 30HBI BBIIETSIIIUCh, HCXOJIS W3 pEHICHUS NPAKTHYECKUX 3aaad
OXpaHbl MIPUPOJIBI MTAPKa U OpraHu3aluu Typusma. Ha mpakTuke 3ama4yul BbIICICHUS
PEKPEAIMOHHON 30HBI CBOJIMIIUCH K CIIEYIOIIEMY:

CHM3UTH peKpealMoHHYI0 Harpy3ky Ha NpUOpekHy0 30HY 03. Hapousr u
OTPaHUYUTHh TYPUCTCKOE HCIOIH30BAHNE YHUKAIBHOTO TPHUPOJHOTO KOMIUIEKCA
nasAmadTHOTO 3aKa3HuKa «[ oyOnie 03epay.

[ToBBICHTD 3¢ (HEeKTUBHOCTH TYPUCTUYECKOTO UCTIOJIb30BaHUS
pPaccpeoTOUEHHBIX MPUPOAHBIX OOBEKTOB, MUMEIOIIUX BBICOKYIO PEKPEAIMOHHYIO
[IEHHOCTb.

Coznath MPEeANOChUIKY ISl TIOBBIMICHUS] POJU TYPUCTCKOTO OOCTY>KWBAHHS B
KU3HA MECTHOTO HACEJICHUS W JIOMOJHEHHS TPAJAMIMOHHBIX (OPM 3aHSATOCTH U
MPUPOAOIIONB30BAHNS  ATbTEPHATHBHBIMHU  (TIEPEXOJT CETBCKOTO XO35SHUCTBA OT
KOJUIGKTUBHOTO K (EpPMEPCKOMY, IMEPEOPUCHTAINMS YaCTH 3aHSITOTO HACEICHHS C
otpacneit AIIK Ha oOCIyXKMBaHHE TYPUCTOB).

Bce Tpu 3amaum mpuw 30HMPOBAHWUHW PEMIATUCH OJHOBPEMEHHO HAa OCHOBAHHH
M3JIO)KCHHBIX HIDKE METOIWYECKUX OCHOB. [lepBoouepenHoe BhIIEIECHHUE YYaCTKOB
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PEKpPEallMOHHOW 30HBI C LEJIbI0 PEryJIHpPOBAaHUA PEKPEALMOHHOM HAarpys3Ku
HEO0OXOIUMO B CIIOKHMBIIMXCA MECTaX KOHLIEHTPAMU TYPUCTCKOTO OOCTY>KUBAaHUS U
TPAHCIOPTHOM  HHPPACTPYKTYpbl. Takke HEOOXOJUMO BBIICIICHUE HOBBIX,
MEPCHEKTUBHBIX MECT KOHUEHTPALMU PEKPEAlMOHHOIO OOCITYXKHUBaHUS, KOTOpHIE
JOJKHBI CIIOCOOCTBOBATH ‘“‘IiEpexBaTy’ TYPUCTCKUX MOTOKOB Ha mnepudepun HIL
[loaToMy ¢ wenpl0 mepepacupeneieHus TYPUCTCKUX MOTOKOB HE00XOIUMO
BblIeJIeHHE TepUPEepUilHbIX YYaCTKOB pEKPEAlMOHHOM 30HBI NEPCHEKTUBHOIO
TYPUCTCKOTro oOciyxuBanus [1].

HoBele npupoooxpaHHble TEPPUTOPUH CTAHYT HMPOCTPAHCTBEHHBIM 0a3ucOM
pPa3BUTHS  DKOJIOTMUECKOro Typu3Ma U 3(QPEKTUBHOTO  (HYHKIIMOHHPOBAHUS
TYPUCTCKOIO  XO34MCTBa, KOTOPOE OTJIMYAETCS BBICOKOH PECYpCOEMKOCTHIO.
JlannmadTHO-TYpUCTCKHE TApKW M PEKPEalMOHHbIE 3aKa3HUKU (KypOpTHBIC
MECTHOCTH ) MOTYT OBITh CO3/IaHbI HA OCHOBE UMEIOIIMXCS 30H OT/AbIXa [2, 5].

B uenom co3ganue naHama@THO-TYPUCTCKUX NApKOB W PEKPEAMOHHBIX
3aKa3HUKOB OyJeT crocoOCTBOBAaTh (POPMHUPOBAHUIO B FEHEPATM30BAHHOM Mpoduie
KyJabTypHOro nanamadTta benapycu 6ydepHoro apeana Mexay NpUPOAHBIM SAPOM U
apeaJioM MHTEHCHBHOI'O XO3SMCTBa, 4YTO COOTBETCTBYET oOiiereorpaduyeckoi
KOHIENIMHU TOoJsipu3aluy JaHamadra kak cpencrsa GOpMUPOBAHUS IKOJIOTUYECKON
ycToHunBOCTH. ['maBHBIM (akTOpoM (QOpMUPOBAHMS CETH 30H OTAbIXA SIBISIETCS
nemorpaduyecKuil MOTEHIIMAN, KOTOPBIA OMpeeseT BEMUYHUHY TYPUCTCKOTO CIIpoca
Hacenenus. M3 aToro ciemyer, 4To MpUpoOIOOPUEHTUPOBAHHBIN Typu3M B bemapycu
aBigercs GakropoM (HOPMHUPOBAHUS MPUPOJTOOXPAHHON CETH, a, CIEIOBATENbHO, U
KyJIbTypHOTO JanamadTa [4].

1. AHanmu3 cOUMalIbHBIX W YTHWIMTAPHO-IKOJOTUYECKUX MPOTUBOPEUHIA
noKaszal: JJisi MECTHOT'O HAaceJIeHHUsI BAXKHBIM KOMIIEHCATOPOM HEYA00CTB, BEI3BAaHHBIX
NPUPOJTOOXPAHHBIMU OTPAaHUYCHHUSIMHU, MOXET CTaTh TYPUCTCKOE OOCIyKHBaHUE,
KOTOpPO€ TMPHUBOAUT K TMOJIOKHUTEIBHOMY COIMATBHOMY 3(P(GEKTy MpU JOCTUKEHUHU
€MHOBPEMEHHOT'0 TYpUCTCKOTO 1oToKa 110 40 - 50 yenmoBek u 6oisee Ha 100 MecTHBIX
xurenei [3, 4].

2. OpgHako TakoW YpPOBEHb PEKPEAMOHHON HAarpy3kd CONpPsDKEH ¢
000CTpEeHHEM PEKPEALMOHHO-KOJIOTUYECKUX HPOTUBOPEUH M HE COOTBETCTBYET
MIPUPOIOOXPAHHBIM IIEJISIM HAIIMOHAIBHBIX TTApKoB [2, 5].

3. Ha ocHOBaHMM BBILIIEU3I0KEHHOIO HEOOXOJUMO YMEHBIICHHUE COLIMAIBHO
0JIarOMPUATHOTO TIOPOTOBOTO YPOBHSI MHTEHCUBHOCTH TYPUCTCKUX MOTOKOB ITYTEM,
BO-TIEPBBIX, YJIYUYIIEHUS MOTUBAIMOHHON CTPYKTYpbl TYPUCTCKOTO IOTOKAa Yepes
pa3BUTHE TMPEIJIOKEHUSI SKOTYPUCTCKUX YCIyr MHapKOB W, BO-BTOPBIX, Pa3BUTHUS
arpo’KoTypu3Ma Ha 0a3e MECTHBIX JIOMAaIllHUX XO3SMCTB C YYETOM HOPMHPOBAHUS
aHTPOIIOT'CHHOHN HAarpy3KH Ha OKpY Karomiyro cpeay [1, 4].
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Information System for the Analysis and Forecast of Indicators
in the Sale of Products by LLC «TOGO»

The amount of data stored at any enterprise is growing every day. This is especially true for
companies that provide services or sell purchased or domestically produced products. Accumulated
sales data can not only be stored and used for viewing. Sales figures can be sorted and used to
further analyze and make important decisions that will help increase profits and maintain a leading
competitive position in the market. This paper describes the method of exponential smoothing for
forecasting and analysis of sales of TOGO products.

Komnanis «TOI'O» 3aliMae mpoBiAHI TMO3WIIT HAa PUHKY 3 TPOJAKY
OyIiBeJIbHUX MaTepiaiiB Bke OaraTo pokiB. 3aJIMIIATHCSI KOHKYPEHTO-CIIPOMOXHUMH
y cBoii cdepi Ta 30UTBIIYBAaTH NPUOYTKH — TOJOBHI IIIJI1 MiJNPUEMCTBA.
Hadimonmynspuimuii ToBap B AaCOPTUMEHTI KoMmaHii — 16 OeTOH BJIACHOTO
BUPOOHUIITBA, 110 KOPUCTYETHCS MOMUTOM cepell KIEHTIB 3 yciei Ykpainu. Ha nanuii
yac OOCSATM BUTOTOBJIEHHS OETOHY KOXXHOTO MICAISl MPAKTUYHO OJHAKOBI 1 HISIK
AHATITUYHO HE KOHTPOIIOIOTHCS. BUPOOHUITBO BIACHOT NPOAYKIT KOMMaHii
«TOI'O» nabararo 6iubIIE YU MEHIIIE 3aTPe0yBaHOI CIIOKUBYOT KUITBKOCTI HETATUBHO
BIUIMBAE€ Ha MIANPHEMCTBO B IIUIOMY Ta MOr0 OCHOBHY JIaHKYy - mpuOyTok. Mana
KUTbKICTh BUTOTOBJICHOT'O TOBApy MPU3BOAUTH A0 BTPATH MOTEHIIMHUX KITIEHTIB, 110
B MallOyTHHOMY MOXYTh OYTH TIOCTIMHMMH TOKYIISMH Ta 30UIBIIYBaTH OXIid
KOMITaHii, a HaJJTMIIOK MPU3BOAUTH 10 HEpalliOHAJTLHOIO BUKOPUCTAHHS CKIIQIIB Ta
TPOIIOBUX PECYPCIB, MO0 MOXYTh OyTH BUKOPUCTAHI B IHIIMX ACTEKTax MISUTBHOCTI.
Jlns onruMmi3zaliii KiTbKOCTI BUPOOHMIITBA BJIACHOI MPOYKINT HEOOXiTHO 30epiraTw,
aHaI3yBaTH Ta MPOTHO3YBATH JIaHi MPOJIaXKiB 3a TOMEpeH] ePioIu.

Crnmparounch Ha BHUINE OMUCAHE MOXKHA 3POOUTH BHCHOBOK, IO KITIOYOBOIO
3amadero s ontumizarii npogaxis TOB «TOI'O» e aHami3 TemepimHiX JaHUX Ta
MPOTHO3YBaHHS MaWOyTHIX MOKAa3HUKIB MpoaaxiB. OCKUTBKUA ISl TIPOTHO3yBaHHS
OyIyTh BUKOPUCTaHI TTOKA3HUKH, IO Oe3mepepBHO adimIyloTh B Yaci Ta BAKIUBUM €
piBEHb MOMUTY, TO JJISl PO3B’SI3aHHS 3a/1a4l BUKOPUCTAHO METOJ E€KCIOHEHIIIHHOTO
3TJa/KyBaHHS KOB3HOI cepeaHhoi wacoBoro psay. Lleii Merom Ha mpakTuili Jae
JIOCHUTH TOYHI pe3yIbTaTH, 10 OYJI0 KIIFOUOBHUM TPU HOTO BUOOPI.

JIJist 3pydHOTO TPECTaBICHHS JaHUX MPOTHO3IB OyJI0 CTBOPEHO MPOTPAMHHIMA
NpOAYKT — 1HGOpMAalIiHYy CUCTEMY aHali3y Ta TMPOrHO3YBaHHS IMOKA3HUKIB
nponaxy npoaykuii TOB «TOI'O». B skocti CYB]/] Bukopucrano MS SQL Server
2008 R2. fx cepBep qJaHUX BUKOHYE TOJIOBHY (PYHKITIFO IO 30€pEKEHHIO Ta HATAaHHIO
JAHUX Y BIJIMOBIAb HA 3aMUTU IHIIUX 3aCTOCYHKIB, SIKI MOKYTh BUKOHYBAaTHUCS SIK Ha
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TOMY X CaMOMYy CEpBeEpi, TaK 1 y Mepexi. Belukum miocoM 1€l mporpamu € Te, 1o
s CYBJ] miarpumye poboty 3 iHmmMu npoaykramu Microsoft: Access, MS Excel,
Visual Studio ta ERwin Data Modeler. CrtBopena (b/l) € iHdopmaniiinum
3a0€3MEeUYEeHHSIM  YCIX MOAAJBLIMX JOCHIUKEHb MOKAa3HUKIB, IX aHamizy Ta
MIPOTrHO3YBaHb.

Tosap -=<:| PAOIOK_3aMOBNEHHA 3aMOBHMK
T Koa_tesapy 7 Hon_pmaxa ¥ Koo_samomesa
Hazaa_rosapy K00 _saM0BneHRR EaFOme]_DEKIRTIA
Kog_saay Koa_Tosapy McTo
Lina KineHicTe Haosa_tamosresa_abo_MIE
Bupabran JaraneHa_cyna Freonra
Oamwand_Bsipy HOMEp _KOTaKTHO_o000u
% Tian_sasscmreaca
% e
Jamonneuia
(;! ¥ HKoo_samoBnerns
Bua_ToBapy Hara_odopnerssn
% Noa_mway Hamep_saMoBnenHs
Haznsa_many THn_sasoBnes A
Koo _3anoemisa et Menegmep
Hoo_Mess wEna T Hoa_messgweps
Tepss_NoOCam-asHa_B_ 1wy ME_menéqmwens
fata_nocradanss Hamap _tensdiony

Puc. 1. 3renepoBana mojiens 6a3u gaHux Biaaury npoaaxis TOB «TOI'O»

Jlns peamizarii ¢yHKIiN 1HGOpMAIIHHOI CUCTEMH aHaJi3y Ta MPOTHO3yBaHHSI
noka3HukiB nmpoaaxy npoaykiii TOB «TOI'O» o6pano nporpamuuii 3aci6 Microsoft
Visual Studio 2019 ta MmoBy nporpamyBanusa C#. Benukum 1uitocom 11i€i mporpamu €
MOXJIMBICTh ITIKIIOUEHHS J10 icHyrouoi 0a3u nmaHux B Microsoft SQL Server Ta
pobOOTH 32 HElo, a TAKOXK MOXKJIIUBICTH CTBOPEHHS 3PYYHOT0 Ta IPOCTOro iHTepdeiicy
KopuctyBaua. [IpoananizyBaBIIM Ta TOPIBHABIIM BC1 1H(OpPMAIlIHHI CHUCTEMH-
aHAJIOTH 5 JIMIIOB BUCHOBKY, IO JJISI BUKOPUCTAHHS JTOIUIBHO Oyzae oOpatu came Iii
cuctemu. [lo-mepmie BOHM OE3KOINITOBHI, MO-ApPYyre JIeTKi B BUKOPUCTaHHI IS
po3poOKu iH(POpMAIIHOT CHCTEMH, IO-TPETE BOHM JIETKO B3a€MOIIIOTH OJHMH 3
OJIHAM, TOMY MiJ Yac pPO3pOOKH Ta BUKOPUCTaHHI CHCTEMHM HE BHUHUKAJIO HISKHUX
TPYIHOIITIB.

Takoxx BHKOpUCTaHO BOYJOBaHWU MpOrpaMHHI KOMITOHEHT ReportViewer —
pemaKTop 3BITIB, KU MPEACTABIsIE COO0I0 TTAHENb YIPaBIiHHS Ta 00J1acTh 3BITY. 3a
JIOTIOMOTOI0 TIaHEJII YMPaBIiHHA € MOMJIWBICTh TMEPEKIIOUYCHHS MK CTOPIHKaMU
3BITY, JAPYKy Ta ekcrmoprty 3BitiB y ¢opmari Word, Excel ta PDF. 3a iioro
JIOTIOMOTOI0 MOJKHA 3pYYHO OOHMpAaTH MPOMIKKMA Yacy /Jiss BHOIPKH JaHHUX JIs
aHaTi3y Ta MPOTHO3YBaHHA Ta iX €KCIOPT JJIs To1ambinoi 0opooku B Excel.

BiniOpani Ta iMmopToBaHi jnaHi oOpoOastoreess B MS Excel 3a momomororo
BOynoBaHoro Analysis ToolPak meTomoM ekcmOHEHIIMHOTO 3riajKyBaHHs. llei
METOJ] IPYHTY€EThCSI HA MPOrHO3YBaHH1 MallOyTHHOTO 32 JAHUMU 3 MUHYJIOTO, € HOBI
CIIOCTEPEXKEHHSI Ba)kaTh OuIblile, HDK cTapl. Take 3Ba)KyBaHHS MOJKIIMBE 3aBIISKU
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KOHCTaHTaM 3rJaJ)KyBaHHA 1 4yJ0BO MIAXOJUTH ISl MPOTHO3YBAaHHS NPOJAXIB Ta
BUPOOHHUIITBA.

Opniero 13 nepeBar cTBOpeHHs 1H(opMariitHoi cuctemu B MS Visual Studio
2019 Ta 3a AOMOMOrol MOpPOrpaMHOro KoMIoHeHTa ReportViewer € 3po3yminmii
iHTepdeiic, kpacuBa Bi3yaiizailis ta iHterpaiis 3 Excel gns 06pobku 1 hopmyBanHs
MIPOTrHO3HUX 3HAYEHb MPOAAXKIB.

ExcrnioproBani maHi mpencraBistoteess B Excel y 3pyunomy TabmmuHOMY
BUTJISIIL.

Hacosa wwana R 3nauennshd
23

30 ciuna 2020 p.

27 nwotoro 2020 p. 36
30 6epesna 2020 p. 50
30 keiTHA 2020 p. 58
30 TpasHa 2020 p. 100
30 uepena 2020 p. 124
30 nunHa 2020 p. 150
30 cepnna 2020 p. 148
30 sepecHa 2020 p. 130
30 oeTHA 2020 p. 97
30 nuctonaga 2020 p. 55
30 rpyaHa 2020 p. 38
30 ciuna 2021 p. 27

27 moToro 2021 p. 32
30 Bepesnna 2021 p. 59
30 keitHa 2021 p. 65
30 TpaeHa 2021 p. 107
30 uepenna 2021 p. 118
30 amnHa 2021 p. 159
30 cepnHa 2021 p. 140
30 eepecHa 2021 p. 131
30 moeTHA 2021 p. 93
30 nucronapa 2021 p. a7
30 rpyaHa 2021 p. 41

Puc. 2. Burnsa ekcriopToBaHUX Ta TOTOBHX JIJIS TIOJIAJIBIIOI 0OpOOKH TaHMX
0 Mpoakax 0eToHy

PoGoTta B iHTErpoBaHOMY CEpEOBHIINI A€ 3MOTY JUHAMIYHO pEeAaryBaTH YH
7I0J1aBaTH HOBI JaHi, Bi3yaJdbHO 3MiHIOBaTH TpadivyHe MOJaHHS MPOTHO3ZHUX JTaHUX Ta
MepecuiIaTi OTpUMaHi JIaHi.

PesynpraT poOOTH METOMYy EKCHOHEHIIIMHOTO 3TJIaJKyBaHHS: MPOTHO3HUIMA
oOcsr peainizallii 0€TOHY BIACHOr0 BUPOOHUIITBA Ha ciueHb 2022 poKy CTaHOBUTH 23
TOHH.
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Puc. 3. O6c¢csru npoaaxy 6etony npotsirom 2020-21 poky
Ta IPOrHO3HE 3HAYEHHS Ha ciueHb 2022 poky

Jlaauii METO/ TPOTHO3YBAHHS JIa€ 3MOTY BHPIIINTHA OCHOBHY 3ajady, 110 Oyia
MOCTaBJ€HA Ha TOYaTKy poOOTH, a caMe€ — ONTHMI3aIlisl KUIbKOCTI BHPOOHHUIITBA
o6etony TOB «TOI'O» 3 meTor0 30UIbllIEHHS MPUOYTKY Ta YKPIIUIEHHS MEPEIOBHUX
NO3UIIA Ha PUHKY TNpoAaxy OyaiBenbHuUX wMatepianiB. OTpuUMaHUl TPOTHO3
CJIyI'yBaTHM€ MiJICTaBOIO JJIA MPUUHATTA PIIICHHS MO 00CATY BUPOOHUIITBA OETOHY,
KWW 3aJOBUTBHUTH MOTPEOM CIOKMBayiB Ta 30UTBIINTE NpuOyToK. KpiM mporo B
AHAJIITUKIB € MOXKJIUBICTh TMEPETISHYTH (hIHAHCOBI MOKA3HUKHU 3a TIOMEPE/IHI POKH 1
CKOPHUCTATHUCS TPOTHO30M Ha HACTYITHUM PiK, 00 AI3HATUCH, HA K1 IPUOYTKUA MOXKE
PO3paxoByBaTH KOMIIaHig B KOPOTKOCTPOKOBIH MEepCIEeKTHBI.

TakuM 4YMHOM, OTpUMaHI pe3yJbTaTH AAIOTh MIJACTaBU CTBEPKYBATH, IO
€KCIIOHEHI[INHUN METOJ] € TOCUTh 3pYYHUM Ta €(PEKTUBHUM 3aCO0OM JJIsI OTPUMAHHS
HAJIMHUX KOPOTKOCTPOKOBHUX TPOTHO3IB Ha MaiOyTHi mepiogu. Ilpm npomy
HiATBEp/UKEHA JIOUUIBHICT, BUKOPHUCTAHHS MporpamMHux 3aco0iB Microsoft SQL
Server 2008 R2, Microsoft Visual Studio 2019 Tta Bcix MmoB’si3aHUX MOAYJIB, IO
3a0€3IMeUnIIn yCIiX pO3B’I3aHHS IMOCTABICHOT 3a1a4i.
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VJIK 004

MOJIEJIOBAHHS EKOJM3ANHY CEPEJIOBUILA CYUYACHOT'O
MICTA: METOJIU JOCJIJKEHHS PIBHSI OCBITJIEHOCTI
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E-mail: Kuzmenko.volodymyr.95@gmail.com
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Kuis, YVkpaina

Yymauenko C. M.
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Modeling Modern City Environment Ecodesign:
Methods of Studying the Illumination Level

The main objects, methods and problems in the ecological design of the urban environment
are described. A concept of using drones to speed up and increase the accuracy of measuring
illumination levels in the streets is proposed. The electric schematic diagram of the device for data
collection is offered. Using Python modules to visualize the collected data is proposed.

Ha Tenepimuiii yac €Bpomeichki KpaiHM IIKaBUTh HE MPOCTa €KOHOMIiS Ha
OCBITJICHHI, a €KOJOTIYHHUN JIHU3aiiH ypOaHICTUYHOTO CEpPEIOBHINA, IO MICTHTh Y
co01: EKOHOMIYHI BJIACTUBOCTI JIKEpPET OCBITJICHHSA, EKOJOT14HI (MOXJIHMBICTH
nepepoOKu), BIUIMB OCBITJICHHS Ha 3710pOB’s Ta Mcuxiky monuHu. CydacHi
€KOJIOT14H1 HOPMATHBHU JI0 YPOAHICTUYHOTO CEPEJOBHINA 3HAYHOIO MIPOIO 3aJICKATh
BiJl €KCIIEPTHOTO aHaNI3y — OLUIbIN, HDK BiJ 00’ €KTHBHUX MOKa3HUKIB. CKIAIHICTh
MOJICITIOBaHHSI PIBHS OCBITJIGHOCTI MOKHA PO3MOJIUIMUTH 3a i€papXi€ro 00’ €KTiB
eKOAM3alHy: BiJ HAWMPOCTINIOTO Ta HANOUIBII 00’ €KTUBHOTO — CBITUJIBHUKA,
XapaKTEPUCTUKHU SKOTO BUMIpSHI Ja00paToOpHO, A0 HAACKIAIHOI JJI MOJICITIOBAHHS
CUCTEMH OCBITJIEHHS MICTa, MO0 MICTUTh y CO01 BEIMUYE3HY KUIBKICTH 00’ €KTMBHHUX
YUHHWUKIB, SKi 3HAYHOIO MIpOI0 BIUIMBAIOTH HA 11 XapaKTEPUCTHKU Ta YMHHHKH, IO
BH3HAYAIOTHCS CYO’ EKTUBHUM IUISAXOM (KOMDOPT, TU3aliH).

Huni B Vkpaini mpaitoe HeBelMKa KIUIbKICTh eKcrepTHuUX rpym. s 360py
JAaHUX OCBITJICHHS MiCTa BOHH BUKOPHUCTOBYIOTh HA3€MHY TPYITY, POOOTY SKOI MOYKHA
TOpYYUTH JIpoHaM. Lle 103BOIUTh 3pOOUTH MOJACITIOBAHHS OCBITIICHOCTI MicTa OUTBII
00’ €KTUBHUM Ha PiBHI BYJIUIIb.
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Taon. 1. ExonuzaiiH MICBKOTO CEepeIOBUIIA

MeToau 3HMKEeHHS

TPYAOMiCTKOCTI
. aHaji3y, Ha mpeaMeT
TouHicTb, Y, tpe
XapakTepucTuka Metonn . B3a€MOil i3
3aco0u onmcy Ta . CHCTEMHICTb Ta RN
CHCTEMHOTO BHMipPIOBaHb Ta ! . 30BHilIHIM
R HOPMYBaHHSI R 00’€KTHBHICTH
00’ekTa Bepugikamii . cepeaoBHILEM
BUMIpIOBaHb .
(Exo/lu3aiin)
MiIBULIEHHS
00’ €KTHBHOCTI
TexHiUHI yMOBH .
™ 3aBOACHKI . Otpumanns IES-
. BHUPOOHHMKA, TouHICTh y MEX)KaX s
Bynuunmuii . BUIPOOYBaHHSL. . (haitniB s nporpam,
. cepTudikar . MOXKITHBOCTEH
CBITHJIBHUK ) . . JlabopaTopHi 1110 MOJICITFOFOTH )
BIiJIOB1THOCT!I, . 3aBOJICBKOT'O Ta
(Hanpukam, JIOCITiJDKEHHS, Y T.4. [Mporpamu
. . . crannaprty, IBH (y . nabopaTopHOro
CBITJIOIOTHHIA) . cepTh(iKOBaHNX MaTeMaTH4IHOT O
Y. apameTpiB oo o0JaTHaHHS
nabopaTopiii MOJICITFOBAHHS
npusaay)
. TpymoMicTKICTh
. ITpoextu, npoexktHa | TouHicTh Ta Py .
Texuiuni . , . BHCOKa — MOYKIIMBOCTI
Bynuuna Ta OyziBenpHa 00’ €KTHBHICTb y
: periamMenTH, KOHTPOJIIO
CBITJIOTOYKA — eKCIIepTH3a. Mexax ) . .
. crangaptu, JJBH. . . BIAIIOBIIHOCTI
CYKYIIHICTh TexHiuH1 Ta MOKIJIMBOCTEN .
. KonctpykTopcbka . . obMexeHi
CBITWJIbHUKA, CTOBMA . OyniBenbHI HarJsiIoBUX
. . 6ylllBeJ'IbHa . ‘o MOXKIJIUBOCTSAMU
a0o mizBicy, a TAKOXK . BUIPOOYBaHHS, oprasizamnii Ta
. JIOKyMEHTal1s o MPOEKTHUX/EKCIIEPTHUX
MICIISI BCTAHOBJICHHS . . TEXTTPUHNOM CKCIIEPTHUX I'PYII . .o .
IJIbOBUX TPOEKTIB oprasizamii Ta ix
3aMOBHHUKOM 3aJTyq9yBaHUX HUMU

JIOCBily W OCHAIIIEHHS

dyHKHiOHAEHA
CBITJIOTOYKA
(CBITHJIBHUK,
MIPUCTPIl KPIIJICHH:)
+ Yy KOHKPETHOMY
Micri
pO3TalIyBaHHS.
apxiTeKkTypHe abo
TeXHIYHE

3aBJaHHS — BYJIHIL,
CKBep, IUIOIIA,

IIpoekTHa
JIOKyMEHTAIlisl.
Texniuni Ta
OyniBelnbHi
HopmatuBu. JIbH,
JIOKyMEHTH
TEXHIYHOTO Ta
OyniBeNbHOrO
Harany. Bumoru
Oe3meku
eKcILTyaTari y

Habip excnieptus y
paMKax NpUioMy Ta
3/1a4i pooiTt,
00’€KTIB.

BucHoBku
KOMYHAaJIbHIX
oprasizamii mij 4ac
MpUMMAaHHS B

Marepianu
KOMILJICKCHHX
eKCIIepTU3 Ta
BUIIPOOYBaHb
€NIeMEHTIB 00’ €KTIB
— iHTEpHoNSALs Ta
eKCTIepTHI
npouenypu. Hatyphi
BUMIpPH ONITHYHOTO
Ta 3araJIbHOr0
xapakTepy (JiHiitHI

Bucoxka mipa
TPYIOMICTKOCTI 3
ypaxyBaHHSIM
MHOXXHHHOCTI Ta
BapiaHTiB 00 €KTIB.
MozentoBanus Oe3mniui
00’€KTiB 3a
JOTIOMOTOIO CIICII.
nporpam Dealux Ta
iH1I1 podeciiiui
MOJICITIOI0Y1 TTPOTPaMHu.

. . MeXax IMpaBuIl eKCILTyaTallio . .
apXITEeKTYpHUIHA PO3MipH, OnHCH TounicTh Ta
, JOPOKHBOTO PYXY. , L . R .
00’ €eKT . . ; 00’€KTIB Ta IX 00’ EKTUBHICTDH JOCUTH
.. MictoOyniBenbHi
i JCBIYyBaHHS TIPU3HAYCHHS) YMOBHa
JOKYMEHTH
Marepianu
KOMIUIEKCHUX
Habip excrieptus y eKCIIepTH3 Ta
aMKax MpUIOMYy Ta | BHIIpPOOyBaHb
b . p y P yB Bucoka nopoxHeda ta
31a4i pooiT, €JIEMEHTIB .
, S . BEJUKAN 00CAT
. 00’ €KTIB. 00’ €KTIB — .
O0’exT . . EKCIIEPTHHX POOIT.
. Vxnaganas IHTEPIIOJISILIIS Ta R .
OCBITJIEHHS — . ‘YMoOBHa 00’ €KTUBHICTH
KOMYHAJITbHUX eKCIIepPTHI
BYJIMILIA, CKBEp, NapK, . . | 3a mormomororo GoTo Ta
X . oprasizamiii mjg4yac | npoueaypu. Hatypi . .
IJI0IIa, 00’ €KT Te came, 1110 i BHIIIE, N . Bizteodikcarrii.
TIpUAMaHHS BUMIpPH ONITHYHOTO .
3arajaoMm, aje B . . Mo>KIIMBE I ABUIIEHHS
HiTICHUX 00’€KTIB B | Ta 3arajJbHOro .
BKJIFOYAIOYH y3araJibHEHOMY . e . TOYHOCTI Ta 3HIKEHHS
. . . eKCILTyaTallo. xapakTepy (JiHiitHI . .
CYKYITHICTh CBITOYOK | BHTJISI . TPYAOMICTKOCTI 3a
o IIponenypu pO3MIpH, OIKCH
Ta HOro R : L .. PaxXyHOK 3aCTOCYBaHHS
. . OB’ s13aHi 3 00’€KTIB Ta 1X . .
apXiTeKTypHY i . MetoxiB /[I33, npoHis,
. apXITeKTYpHUMHU MIPU3HAYCHHS ). .
coliajgbHe 3aBIaHHs . CTaIliOHAPHUX
PILIEHHAMH Ta Meronn .
X C MYHIITUTIATEHIX KaMep
JTYMKOTO 00’eKTHBI3aLil HA
. . ONTHUYHOr'O CTEIKEHHS
(xomdopTom) OCHOBI QoTO- 1
HaceleHHs Bizeodikcarii

napameTpiB poOoTH
CHCTEM
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JUisi  ckaHyBaHHS PIBHA OCBITJIEHOCTI JOPOXKHBOI'O TOKPHUTTS MOXHA
BUKOPUCTOBYBaTH HA3€MH1 JIPOHM 3 JIIOKCMETPOM, OCKUIBKM BHCOTa s
BUMIpPIOBaHHS HE MOBUHHA nepeBuilyBatu 20 MM. /{151 ckaHyBaHHSI PiBHS SICKPaBOCTI
OCBITJIEHHS MOTPiOHO BUkopucToBYBaTH BIIJIA 3 MOXIMBICTIO 3aBUCAHHS HA MEBHIN
BHCOTI Ta 3aKpIIJIECHUMU ONTUYHUMHU NPUTIATaMHU, OCKUIbKM BHUCOTa BUMIPIOBAaHHS
nopiBHo€ 1,5-2 m.

Jlns amapaTtHOi peasnizanii Moayis 300py JAaHMX Ha 0a3i MIKpOKOHTpoJepa
Arduino moxxHa Bukopuctatu GPS-Moaynb s BU3HAYEHHS KOOPJMHAT, HEOOXI1/IHI
BUMIpIOBAJIbHI MPWIIAJIH, YIbTPAa3BYKOBUM HaleKoMIip, a Takox SD-kapapinep s
3aMuCy JIaHUX Ha HOCIM.

U4 R
BH1750FVI-TR —,GND
+5Tv. :/_ +__|"}_\/ =
GND _|__l VCC SEE &) MicroSD_Card_Adapter
T -2{ ADDR DVI - 1 e
NEO-6M-GPS +5v 3 enbp bl >{GND | ——
24 L TERASS -
{NC GND4 | = MISO 2@
INC2  vce %; GND g MOSI EEE S
{TP VB 5= 2-SCK BesyE mat
{EX RX 55 CsS HEEEEEEH
{UDM X =3 \
{upp SCL 2
Jvu SDA =
{NC3 NC7 (£
{VRF NC6 L&
1 RFIN NC4 13 — CNILN D T 00 O et ] e ] ] i U')LDI"‘HCOCF\-—!:-—c T
{GND2 GND3 ._i|.—i.—i.—i.—i.—i.—i.—i.—i.—i.—i.—i.—ir\i r\]r\ir\ir\ir\ir\ir\i‘r\ll +5V
Lan1ian Lan] Lo Lanl Lan' Lan Lan ' Lan' Lan| Lan'! Lan' e Lan | Lan' Lan' Lan' Lol L' Lo Lo Lol | 1 1]
HKHENMTNOROAOSOY MOWNTMMN—O 2 ko
Fronoooonoono—Yau ac<accsacas S THIG
—s AN Oy = ECHO
86 Zx 5 oo
12.13 ayale =
mame Ll 122 GND
12,14 oM
A4 {3y3
J1.4
COM
J2.4 1 5y L
ARDUINO_NANO pEiadt
- 12.1 |
+5VE—5" VIN e ULTRASONIC.HC.SI
[INQUE]
i
[INQIN)
o o
T

Puc. 1. llpuHninmoBa eIeKTpuIHa cXxeMa MOAYJIS i 300py JaHUX

Jlis peanizariii Moayist 300py AaHuX MoTpiOHI 0i0mioTexu bh1750 (luxmetr i2¢c
1-15000 lux) [1] — mis poGotm srokcmetpa, tinyGPS (uart gps neo6—8) — mist
po6otu GPS-naBiraropa, sd — m1s1 3amucy oTpuMaHux naHux Ha SD-kapTy mam’siTi.

Jlyist ompalfoBaHHS CTBOPEHOTO MAcHBY JaHUX MOKHAa BHUKOPHUCTATH 3acO0U
MoBu Python 3 1 6i6miotexkn matplotlib [3] Ta numpy [4]. Bizyamizamis heatmap
3acobamu matplotlib BigOyBaeThcsi TUIAXOM BigOOpaX€HHS 3HAYCHb MACHBY
XOJOTHUMH Ta TETUTUMH Koybopamu. [Ipukiaa mporo 300paxeHo Ha puc. 2.
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BiAHOCHWW piBeHb OCBITNEHOCTI

» Vv » ™ 4 © “ > » ) ~
Puc. 2. llpuxnan heatmap

ABTOMaTH3aIIIs MPOIECY CKAaHYBaHHS PIBHSA OCBITJIICHOCTI BYJIWIb JTO3BOJIHUTH
3MEHIIUTH KUIBKICTh BUTPAYEHUX JIIOJMHOTOAWH 1 30UIBIIUTH KUIBKICTH 310paHOi
CTATUCTHUKH, IO Ma€ CYTTEBO IMIIBHINUTH SKICTh 1 00’ €KTHBHICTH EKCIIEPTHOTO
aHajizy.
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Price Formation Process Modeling of Food Enterprise Production

Good choice of product prices helps food enterprise to increase incomes, reduce expenses,
achieve objectives of enterprise marketing. For this purpose, phases of price formation process
were considered and analyzed. Functional model of price formation process was created by using
CASE-software ERwin Process Modeler. Phase of data acquisition and analyzing was defined, as
well as decision making phase. Mistake price of second phase is much more than first and could
have a negative impact on enterprise economic indicator. And consequently, new scientific
developments should be implemented at decision making phase of price formation process for food
enterprises.

B nisnmpHOCTI XapyoBOro mIANPHEMCTBA I[iHA MPOAYKIIi € daxTopom,
KOJIMBaHHS SIKOT'O BUKJIMKA€ HAWIIBUIIIY PEakKilito 3 00Ky PUHKY, Ta Ha SIKUWA OJTHUM
13 TepmMX 3BepTae yBary MOTEHUIHHUNA crnoxuBad. CaMe MIHOI0 BU3HAYAETHCS
piBeHb MMOMHUTY 1 OOCAT MPOJAXKIB MPOAYKII Ta YacTKa CIIOKHBYOTO PHUHKY [1].
Takox xap4yoBi HMIAMPUEMCTBA MAaIOTh CBOi OCOOJIMBOCTI, Ha SIK1 HEOOX1THO 3BaXKaTH,
Taki SIK CE30HHICTh BUITYCKY MPOYKIIii, 1110 TTOB’sA3aHa 13 HEPIBHOMIPHICTIO ITOCTABOK
CUPOBUHHU (I[yKPOBUU OYpsK, KYKypy/a3a, COsl Ta iH.), HEPIBHOMIPHICTIO TOMHUTY
(KoNMMBaHHS TIONUTY BIANOBIIHO TIOPH POKY, CBAT, OHIB TIXKHS, KYyHiBEJIbHOI
CIIPOMOKHOCTI TpomajsH) Ttomo [2]. Takoxk 3ayBakumo, IO IiHA MPOMYKITIT
XapyoBOTO MIiAMPUEMCTBA HE € CTAJIOK OJUHHUIICIO, 110 BU3HAYAETHCA pa3 Ha PIiK YU
KBapTaJl, BOHA MOXKe OyTH, 3a HEOOXITHOCTI, IMOTHXKHEBO (IIOJEHHO YM YACTIIIIEC)
MepeTJsiHyTa B pa3l 3MiHH PUHKOBOI CUTYaIlii.

Opniero 13 3ama4, BUPIIMICHHS SKOi JIOMOMOXE MIANPUEMCTBY 30LTBIIUTH
npuOyTKH, MIHIMI3yBaTH BHUTpPATH 1 peayi3yBaTH IHIII IUTI Ta 3aJa4i MapKETHHTY
MIIIPUEMCTBA, € BAaaud BHOIp IiHM mpoxykmii. Jis BupimeHHS naHOi 3amadi
PO3TJIIHYTO OCHOBHI €Taly MpOoIeCy I[iIHOYTBOPECHHS.

Ha emani nocmanosku 3asdanb yinoymeopenns TIANPUEMCTBO TPUHMAE
pIICHHS TIPO TO3WITIOHYBaHHA CBOTO Oi3Hec mopTdens Ta HWOro CKIAJOBUX
(BIKMBAHHS, MaKCHUMIi3allisi TOTOYHOTO MPUOYTKY, MaKCHUMi3allil YacTKA PHUHKY,
JTASPCTBO 32 MOKA3HUKOM «I[iHA-SIKICTh» TOIIIO).

Ha emani ouyinweanusa nonumy BinOyBa€TbCsi BU3HAYEHHS HOTO IIHOBOT
€aCTUYHOCTI, Bi pe3yJbTaTiB 3aJIEKUTh HACKUIBKM O0a4yHUM Mae OyTu
MIAMPUEMCTBO MPHU 3MiHI I[1H HA CBOIO MPOIYKIIitO.

Ha emani ouinwsanua enacnux eumpam (HIHAHCOBO-€KOHOMIYHUN BIIILT
MIJIPUEMCTBA BU3HAYA€E COOIBAPTICTh TOBAPY, 110 CKIAJAETHCA 13 MOCTIMHUX, 10 HE
3aJIe’KaTh BiJ 00CSTIB 30yTy, 1 3SMIHHUX, 10 3aJIe3KaTh B 00cAry 30yTy, BUTpAT.
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Eman _ananizy eumpam, yin i nponozuyiti koukypenmis € 00OOB’S3KOBUM B
YMOBaX BUCOKOI KOHKYPEHTHOI O0pOTHOU. ACOPTUMEHT TOBAPIB 1 LIIHU MIANPUEMCTBA
000B’I3KOBO MOPIBHIOETHCS 13 ACOPTUMEHTOM 1 I[IHAMU KOHKYPEHTIB, aHAJI3YIOThCS
BUTPAaTH KOHKYPEHTIB, BIICTEXKYETHCS MOsIBA HA PUHKY HOBUX KOHKYPEHTIB, TPEH/IIB,
IHHOBAIIITHUX TOBapiB, a TAKOK HOBUX HAYKOBUX PO3POOOK B rajysi.

Ha emani subopy memoody uinoymeopenus oOOUPAETHCS OCHOBHAa MOJEIb
iHOyTBOpeHHs. Lle Moxke OyTH MOJenb, 110 OPIEHTYETHCS HA BHYTPIIIHI BUTPATH, 1
BUKOPUCTOBYE METO/M, SIKI IPYHTYIOTbCSI Ha BHYTPIIIHbOBUPOOHHUUYUX (PakTOpax Ta
ITHOPYIOTh POJIb KOHKYPEHTIB 1 MOTEHIITHUX CIIOKUBAYiB, MOJIENb, 1110 OPIEHTYETHCS
Ha LIHM KOHKYPEHTIB 1 IPYHTYETbCS Ha 3ICTaBI€HHI LIHU TOBapy 3 I[IHAMU
KOHKYPEHTIB 1 HaMaraHHsX 3HM3UTH 11 piBeHb a00 MOJeINb, IO OPIEHTYETHCS HA
noTpeOu CIOXKMBAYiB, BU3HAYAE I[IHY 3T'THO XapaKTEPUCTUK MOMUTY 1 BUKOPUCTOBYE
METOJIM Ha OCHOBI CHpHUIIMaHOI MLIHHOCTI TOBAapy, AYKI[IOHHE LIHOYTBOPEHHS,
BapTICHE I[IHOYTBOPEHHSI.

KinneBum eranom € eman ecmanosnenHs yiHu, TMPU IIbOMY BPaXOBYIOThCS
piBeHb NpUOYTKY ¥ PIBEHb PU3UKY, K1 BOHA B cOO1 HECE, & MAPKETHHT, K IMiIPO3A1LI
HiAMPUEMCTBA, OalaHCye MDK PI3HUMHU IUISIMU MIANPUEMCTBA, MaM’ ATAOUd TpU
IbOMY, 10 OyZIb-IK1 peCypcH € BUUepnHumMH [3].

bazytounich Ha BuKiIageHid 1H(GoOpMaIi 1 BUKOPHUCTABIIM METOOJIOTIIO
¢dbyHKITIOHAIBHOTO MOJetoBaHHsl Ta TodynoBu mogneneid IDEF0 3a momomororo
CASE-3aco0y po3pobku iHdopmariiiiaux cucreM kommanii CAErwin® — ERwin
Process Modeler, po3pobneHo 6a30By MoJeNnb MPOIECY I[IHOYTBOPEHHS, IO
3JI0BOJIBHSE I11T1 iIeHTU(DIKAIIT Ta BU3HAYEHHS CIIa0KUX MICIIh MPOLIECY Ta MICIb, Je
MOTEHITIWHI TOKpAIIeHHS TPUHECYTh MIANPUEMCTBY HaWOUIbIy KOPUCTh [4].
PosrisiHeMo KOHTEKCTHY Jiarpamy mpolecy iHoyTBopeHHs (puc. 1).

byno mpoBeneHo (yHKIIOHAIBHY IEKOMITO3MINII0 KOHTEKCTHOI JiarpaMu Ta
OTPUMAHO JIiarpaMy JEKOMIIO3MIIii TPOIECy I[IHOYTBOPEHHS BEPXHHOTO PIBHSA
(puc. 2), a TakoX JCKOMIIO3HI[II0 YCIX €TaIiB MpoIecy IIHOYTBOPEHHS, 3arajbHUN
BUTJIS SIKMX MIPEJCTABIICHO Ha Jliarpami gepeBa By3iiB (puc. 3).

3 Mozen 6aunMo, IO Ha MEPIIUX YOTHPHOX eTamax BiJOYyBA€ThCS aKTHBHE
HAKOMWYEHHS, CTPYKTYPYBaHHS Ta aHali3 Pi3HOPiAHOI iHOpMaIlii, 0 MPU3BOIUTH
710 3MiHM (3MEHIIIEHHS) PIBHS HEBU3HAYCHOCTI, a MPUUHATTA PIIICHb MPUITAIa€ Ha
nBa ocTaHH1 etamu. HekopekTHo Oyne cka3aTd, IO €Tanyd MPUUHATTS PINICHb €
TOJIOBHUMHM 1 TUIBKM BIJI HHX 3aJCKUTh MaWOYTHIM ycmix peamizamii 1iiei
MIATPUEMCTBA, aJPKE PIIICHHS MPUHAMAIOThCs 0a3yrourch Ha MOMEPENHbO 3i0paHii
iHpopMmarii, 1 11 JOCTOBIPHICT, Ta KOPEKTHICTh Mae OyTH 0e33acTepekHO0. Ae
mporiec  300py iH¢opmalmii HEe MOXIMBO IIOBHICTIO  ¢opmari3yBaTH Ta
aBTOMaTH3yBaTH, 00 Ha MEPIIMK TUTAH B HBOMY BHUXOJSTH TaKi JIOACHKI SKOCTI SIK
KMITJIMBICTh, TEHEpAIlisi HOBUX 1/I€¥, MOXJIMBICTh BUHTH 32 paMKH Ta TOTJISTHYTH Ha
CUTYAIIIO 3 IHIIIOT TOYKH 30PYy.

[ Bce X Taku, MOMUJIKA Ha OJHOMY 13 eTamiB 300py iH(opMmallli Moxke
HIBEJIFOBATHUCH 32 PAXyHOK JOCTOBIPHOCTI JIaHMX 3 1HIIMX €TamiB 300py iHdopMailii,
YOro HE MOYKHA CKa3aTH MPO €Taly NPUHHATTS PillICHb.
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Operational Control of the Movement
of a Distributed Information and Telecommunications Robot

The report outlines the theoretical foundations for controlling the movement of a distributed
information and telecommunications robot. A distributed information and telecommunications
robot is considered as a composite dynamic system. This system moves along a branching
trajectory with an arbitrary branching scheme. To assess the efficiency of the functioning of a
composite dynamic system, the functional of the generalized work of Krasovsky A.A. is used. A
recurrent algorithm for the analytical design of branching trajectories is proposed. This algorithm
is convenient for the operational design of control laws for distributed information and
telecommunication robots.

MOHITOPUHT  TEPUTOpIA 13  PO3TAIIOBAHOK HAa  HUX  KPUTUYHOIO
1HGPACTPYKTYPOIO MOXKJIMBO €(PEKTUBHO BUKOHYBATH 13 BUKOPHUCTAHHSAM MOOLIBHUX
CEHCOPHUX MEPEeX 13 TeleKOMyHIKamiiHuMu Iuiatdopmamu [1]. V3arampHIOOUYH
¢bi3uuHui 3MICT (YHKI[IOHYBaHHS MOOLUIRHUX OE3MPOBOIOBUX CEHCOPHHX MEPEeXK 13
TEJICKOMYHIKAIIMHUMHA aeporuiaThopMaMu iX CIiJ BITHECTH 10 KJIACy PO3MOALICHUX
(xmactepHux) 1HGOPMAIITHO-TEIEKOMYHIKAIIHHIX poOoTiB [2, 3].

Kputnanoro iHGpacTpyKTyporO Ha3WBaIOTh Taki 3acO0HM, 0OJaHAHHS, MEPEXKI
Ta CIIykOW, AKi, y pa3i iX MOMKOHKEHHS YM pyHHYBaHHS, OyAyTh 3HAYHO BIJTUBATH
Ha 370pOB’sl, O€3MeKy, €KOHOMIYHWH CTaH 4Yu e(QeKTuBHE (GYHKIIOHYBAaHHS SK
OKpeMHUX 00’€KTIB, TaK 1 perioHy Ta Kpainu B nuiomy. Taka iHdpacTpyKkTypa, y pasi ii
HE3aXMILEHOCTI, MOX€ OyTH Bpa3JUBOIO JO0 BIUIMBY HEOE3MEYHUX UYHWHHUKIB
MPUPOAHOTO XapaKTEPy UM COPUIMHEHUX [ISJIBHICTIO JIIOJWHU, a TaKoXK
TEPOPUCTUYHHUX aTaK. 3aXWCT KPUTHUYHOI 1HOPACTPYKTYPH € KIIOYOBUM Yy 3axXojax
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IUIaHYBAaHHS LUBUIBHOTO 3aXUCTy OyAb siKoi Kpainu [4, 5]. TakuMm 4MHOM, BUHUKA€E
roctpa  HEOOXiTHICTh  poO3poOJieHHS  ePEeKTHMBHUX 3aco0iB  MOMEPEeKEHHS
HAJ3BHUYAaHUX CHUTyalliil 13 BUKOPUCTAaHHSAM MNEPCNEKTUBHUX 1H(pOpMaIliiiHO-
TEJIEKOMYHIKaIHHUX TEXHOJIOT11 — PO3MOJIIEHUX 1HpopMaIiiiHO-
TeJaeKoMyHiKaliiaux poootis (PITP).

3aBasku BukopuctanHio PITP y 30n1 Haa3zBuuaitnoi curyanii (HC) Ta (a6o) Ha
00’€KTax KPUTUYHOI IHPPACTPYKTYpHU 3’SBUTHCSI MOKJIMBICTH 3aBYACHO BUSBISATU
ypaxatoui ynHHUKH HC, nporuo3yBatu Ta npuiiMatu pillieHHs 3 JIKBiJIaLii 3arpo3u
Ta CBOEYACHO 3ajyyaTu 10 pearyBaHHs ueprosi migposnimm JCHC Vkpainu Ta
HIITMX JepKaBHUX CUIIOBUX CTPYKTYD.

@®aktuyno PITP — une Oe3mpoBojoBa ceHCOpHa Mepexa 13 MOOUIbHUMU
CEHCOpaMH Ta TEJIeKOMYHIKaIiifHUMU  aeporuiarGopmMamMu, IO  Y3TOJKEHO
(pailioHalIbHO) TEPeCYBalOThCS Yy TpocTopi. MOOUIBHI CEeHCOpH 30UPAIOThCS Y
KJacTepH, sSKi MOXKHA XapaKTepu3yBaTH SK PO3MOJiICHI MynbruceHcopu. llpum
BUKOHAHHI 1H(OpMaIiiHO-TeJIEKOMYHIKAIIMHUX (YHKIIN, 1m0 nokiaaeHo Ha PITP,
CTpYKTypa Ta 1H(OpMaIIHO-TEICKOMYHIKAIlIiHHI BIACTUBOCTI MYJIBTUCEHCOPIB
3MIHIOIOTBCSI B PeaJlbHOMY 4aci (3MIHIOIOTHCSI KUIBKICTh CEHCOPIB, IO BXOIUTH IO
CKJIaJly CHUTYaTHBHO CTBOPEHOT'O MYJIBTHCEHCOpA, 3MIHIOETHCS TOJIOBHUH CEHCOpP Y
CKJIaJi MYJIbTHCEHCOPA, a TaKOX 3amac eHeprii akymyJsTOopHOi OaTapei KOKHOTO
ceHcopa, 00’eM ciyk00BOi 1 MpUKIAIHOI 1H(pOpMaIlli, Ky MOTPIOHO TEepeaaBaTu
yepe3 TeJICKOMYHIKalliiHl aeporuiaropMu y HEHTp KepyBaHHA 1 T. 1H.). 3MiHa
BJIACTHUBOCTEM CHUCTEMU y pPEalbHOMY Yaci MOTpeOye OINEepaTUBHOIO PO3PAXYHKY
palioHaJIbHUX 11, SIKI KEPYIOTh CUCTEMOIO. TaKuM YHMHOM, 3araJibHUi MPOCTOPOBUI
pyx PITP sBnse co0oro po3ralyeHy TpaeKTOpil0 13 JOBUIBHOI CXEMOIO
posranykenb [6]. CucteMHmii minxin no kepyBanHs PITP Bumarae 3actocyBaHHS
METOAIB KepyBaHHSA CKJIageHuMH guHamidyHumu cucremamu (CIC) [7], sxi ©
JTO3BOJIMIM PaIliOHAJIBHO 1 TIPU IIOMY ONEPATHUBHO Y3TO/KYBaTH PYyX BCIX €JIEMEHTIB
PITP (i MOGiITEHHUX CEHCOPIB, 1 TEIEKOMYHIKAIIHHUX aeporuiaTdhopm).

Ha cporomni 6e3mpoBogoBa cCeHCOpHAa Mepeka (MOOLIbHA YW CTallioHapHA)
PO3MIISAAETBCA OKPEMO Bl TeNeKOMYHIKaIiiHOI Tuiatdopmu. BBaxkaeTbes, M0
TEJIEKOMYHIKaIliiHa aeporargopmMa BUKOHYE JIONOMIXKHY (YHKIIIO 1010
MIATPUMKH 3B’ 3HOCTI CEHCOPHOT Mepexi abo MiBUIIEHHS i1 MPOIYCKHOI 3/JaTHOCTI,
a00 (YHKIIIOHATBHOI JKMBYYOCTI YM CTIMKOCTI, a00 BHUKOHYE MACSAKI JOMOMIKHI
(GYyHKITI{ CTOCOBHO CIIPUSHHS OLTBIII TOYUHOMY BU3HAYEHHIO KOOPAMHAT CEHCOPIB, a00
MOJIOBXKEHHIO Yacy JKUTTA Mepexi, ab0 CTBOPEHHIO HOBUX YU OUIBII MPOTYKTUBHHUX
MapmipyTiB niepenadi inopmarii. Kpim Toro, tenekomyHikaiiitHa aeporuiatdopma
MOX€ BUKOPHCTOBYBATHCS s 300py iH(Mopmarlii 3 By3diB CEHCOPHOI MEpexi.
Himicau#t (cucTeMHUN) MIAXIMA 10 TOMIYKY B pPEAThbHOMY daci pamioHaTIbHOTO
KepYBaHHS pPyXaMH YCIX €JIEMEHTIB CEHCOPHOI Mepexki 1 TeJIeKOMYyHIKaIiiHuX
aeporiaTpopoM SIK €IWHOI CHCTEMH 13 BpaxyBaHHSM YCiX BHUIIB OOMEKEHb,
BpPaxOBYIOUM 1 TEJIEKOMYHIKaIliiiHI 0OMEXEHHS, Ha ChOTOJHI I1I€ >KOJHOTO pa3zy He
3acTOCOBYBaBCA. Takuil MmiixiJ KOHYE MOTPIOEH Yy CUTYyallli, KOJU HEOOXiHa TOYHA
orneparvBHa 1H(OpMAIlis TPO MOTEPHUIMX Yy 30HI HAJA3BUYANHOI cHUTYyallli B yMOBaXx
MPAaKTUYHO MOBHOTO PYHHYBaHHS 1HPPACTPYKTypu (MOKEXKi, 3eMIIETPYCH, IyHaMi,
TopHano 1 T. iH.). g 1HboOpMmalis Moxe OyTH OTpUMaHa 3aBASKHM BUKOPHUCTAHHIO
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MOOUTBHUX CEHCOpiB, po3mimieHux Ha BIIJIA, mo yTBOpIOIOTH «J1iTalouy CEHCOPHY
Mepexy». Ha cporomHi, akrtyaabHOIO € TmpoOJieMa OIEpaTUBHOI ONTUMI3allil
«TpYIMOBOiI MOBEAIHKM» (ONTUMIZALS PO3TaIYyKEHOI TPaeKTOpli pyXy) MOOUIBHHUX
CEHCOPIB y arpeCMBHOMY CEpEOBHUII, 1[0 BUHUKAE IM1/1 YaC HAJ3BUYANHOI CUTYaIlli.
AJNropuT™M ONEPAaTHBHOI ONTHMI3ALll MPOTrpaMyeTbcsi y OOPTOBOMY KOMII IOTEpI
TEJIEKOMYHIKalIiHOI MIaThoOpMH, sKa Kepye PyXoM MOOUIBHMX CEHCOpiB. YcmixX
MPOBEJCHHS TMOIIYKOBO-PATYBATbHOT oOMepalii BU3HAYAETHCA B TEPIIy YEpry
Y3TOJKEHICTIO «TpynoBoi nmoBeaiHku» enementiB PITP, mo, Hanpuknaa, moOyaoBaHa
Ha 0a3i «J11Taro40i CEHCOPHOT MEPEXkKi» 13 TEICKOMYHIKAIIMHUMU aeporiaTGopMaMH.
PITP mnoBuHEH HajnaBaTH akTyaJbHy Ta SKICHY (CBO€YAaCHY 1 JIOCTOBIpPHY)
iHpoOpMaIlil0 MPO MOTEPNUIMX Ta HEOOXIAHY Il HUX TEpMiHOBY aomnomory. He
Y3TOJIPKEHICTh «TPYMOBOI MOBEAIHKMY» MOOUTBHUX CEHCOPIB 1 TENEKOMYHIKAIIHUX
mwiardopm y ckiani PITP Moxe npusBecTu A0 MOBHOTO 3pUBY PATYBAJIbHOT OIepallii.

PITP posrnsgaetscss sk ckinageHa pauHamivyHa cucrema (CIHC), 1o
NEPECYBAETHCA MO PO3TaNyKeHIH TPaeKTOpii 13 JOBUIBHOI CXEMOIO pPO3TanyKeHb.
EdexruBnicts ¢ynkuionyBanuss C/IC 3anexuTh Bl OonepaTUBHOTIO (B pealbHOMY
MaciTadl yacy) onTUMalIbHOTO BUOOPY MPOCTOPOBUX KOOPJAMHAT 1 MOMEHTIB Hacy, y
aK1 BiAOyBaroThCs CTpyKTypHi meperBopeHHsi C/IC, a Takoxx BiJl ONEepaTUBHOIO
ONTUMAIBHOTO CUHTE3y KepyBaHHS ckianoBumu enemeHntamu CJC mpu ixHROMY
pyci o TiIKaM TPAEKTOpIi B IHTEpBaAIaX 4acy MK CTPYKTYPHUMHU MEPETBOPEHHAMH.
3aBJlaHHS TOJIATAE y PO3poOIl yMOB, IO JO3BOJISIIOTH ONEPATHUBHO (B PEaJIbHOMY
Macmtabl 4Yacy) KoHcTpyroBaTd (OyayBath abo CHHTE3yBaTH) KepyBaHHS
TEJICKOMYHIKallIHHUMU aeporiaThopMaMu Ta MOOUTBHUMU CEHCOPAaMH, IO BXOJSATH
710 CKJIay PO3IMOIICHOTO 1H(pOpMaIliHHO-TeIeKOMYHIKaIiifHOTO poOoTa.

3rigHo 3 [7] 3amada omTHMI3aIlii JOBUIBHO PO3TalyKeHOI TPAEKTOpPii pyXy
CJIC 3BOAMTHCS O BUPIMICHHS 3a7adi ONTHMI3allii pO3pUBHOI CUCTEMHU 31 3MIHHUM
pPO3MIpOM BEKTOPIB CTaHy Ta KepyBaHHA. MeToa AWHAMIYHOTO MPOrpaMyBaHHS
JT03BOJISIE PO3B’SA3aTH 110 33]1a4y B HACTYITHIM MOCTAHOBIII:

I=1I(ty,..., ty; 1 X(&5), -, nX(t5-1); 1 X)), NX(W]'
K)o w06 UG, §UC)) = Sp (1 X(85), t0) "’Z L= inf (1)

ne
(1X(t3), o) € By, (wX(ty), ty) € By; (2)
(X, o X, 8) €B i = LN -1, (3)

(X(@®), U@®) EW (D), t €[5, t7],i=1,N; (4)
:X::'FI::'X Ut]tE[t: 1":]'E_ﬁ (5)

iX eE™si {Ue E™ (i=1,N),t, €E (i=0,N); (6)

.U(t) — KycKoBO-HemepepBHE KepyBaHHs, t;, <t <t
U = U(t+0) = lim U(0),
I =5 X(t7), ;. X&), t) + ftf—i ¢.( X Utbtdt(i=1N-1),
Iy = Sy (WX (), t) + [ @y (X, WU, D), (7)
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B,, By, B, (i=1,N—1), W,(t), (i=1N)— 3amani miAMHOKHHH
Bigmosigmo 3 E™rixX E!,  Em"w X El Ermix Enrimi X ED (i=1,N-1),
Emsi X E™si) (i = 1,N). 3amuc f(t}) abo f(t7) (i = 1,N) mokasye, 1m0 3HAYCHHS
(ynkuii posrisgaeTbes B MoMenT yacy t =t =t; + 0 abo t =t =t; — 0, T06TO
BiJIpa3y mpaBopy4 BiA I; a0o Bimpasy 3iiBa BiJ ;. AHAJOrIYHUN CEHC Ma€ 3amuc
t€[tr,, t71({=1,N), to6to t€E [t,_, +0,t, — 0]— posrisgaerbcs iHTEpBAI
4acy BiJi MOMEHTY IIpaBopyd Bix £;_; 10 MOMEHTY 3J1iBa Bix I;.

Yepes D,( X(t),t;_y,t;) (i=1,N) No3HAYMMO MHOXKHHY BCIX JOMyCTHMHUX
kepyBanb U(-), Bu3sHa4eHUX Ha Bimpi3Ky [t;—;, t. ], m10 3a10BONBHSIOTL yMOBaM (4), (7)
i Takux, mo TpaekTopis cuctemu (5) 3amoBombHse ymoBaM (2)—(4) (i = 1,N). 3a
pisnHauennsm D; = 0, i = 1,N. Kpim Toro, moznaunmo uepe3 ;X(t), U(t), ty, L,
(i = L_N], ty =t = ty oauH i3 Jonmyctumux nporiecis 3aaadi (1)—( 7).

Posrnssuemo 3amauy (1) — (7), B saxit dyskimionan (1) mnepenuiiemo y
HACTYITHOMY BUTJISIT

I =SD(1X(tET].t0]+Z?;1 ‘r:' =4, (8)

ne A = const > 1.

CdopmynwoBana 3amaya (2) — (8) mae Oe3miu pimeHb. B 3amauax BenuKoOi
PO3MIPHOCTI, IO BUPINIYIOTHCS OTNEPATHUBHO, MOTPIOHO OTPUMATH SIKOMOTA IIBUIIIE
OJIHE 3 pillleHb, IO 3aJ0BOJIBHAIOTH HepiBHOCTI (8). Konmemiris omepaTuBHOTO
cunre3y Tpaektopii CJIC B mocranoBmi (2) — (8) mMae ceHc, TOMy IO B I[bOMY
BUIIAJKYy HAC HE CTUIBKH I[IKABUTH CTPOTO ONTUMAJBHUN PYX, CKUIBKH pyX, KU HE
BUBOAMTH 32 MEXI ICHYIOUHX B JaHUN MOMeHT yacy Ha 0opty CIIC pecypciB. Hemae
KOPHCTI, 110 CMHTE30BaHa 13 3aIli3HEHHSIM OINTHMAJIbHA TPAEKTOPIS 320 UTh HaM
OuTbIlIe pecypciB, HDK HEONTHMAJIbHA, ajié CHHTE30BaHA IIBHUJIKO 1 B MeXKax
JOIYCTUMUX BUTpaT. BUKOpUCTaHHS METOAMKU CYMICHOTO CHUHTE3Y KEpYBaHHS IO
Kpacoscekomy O.A. i BykoBy B.M. [8—13] € oxHuM i3 nuisxiB po3s’sizanust (2)—(8).

BucnoBku. 1. 3anponoHOBaHO YMOBHM aHAJIITUYHOTO a00 aJTOPUTMIYHOTO
KOHCTPYIOBaHHS 3aKOHIB KEepyBaHHS PO3MOILICHUM 1HbOopMaITiitHO-
TenekoMyHikaiidauM podotom (PITP), sikuii po3riisnaeTscs sSK CKIIageHa TMHAMIYHA
cuctema (CIC), Ha OCHOBI BUKOPHUCTAaHHS (PYHKIIIOHANy Yy3araJbHEHOI poOOTH
Kpacoscekoro O.A. Buxopuctanus ¢yskiionany Kpacoscskoro O.A. 103BONUIO
chopMmynoBaTH yMOBH, IO JTO3BOJISIIOTH KOHCTpyroBatu kepyBanHs PITP e Tutbku
Ha eTami MOMEepPEeIHhOT0 CHHTE3Y PO3Tally’KeHUX TPAEKTOPiM HOro pyxy, aje i mpu
OTIEpaTUBHOMY CHHTE31, TOOTO B mporeci HopMmanbHOTO (yHKIIoHyBaHHS PITP.
3anpornoHOBaHUN PEKYPEHTHHN alTOPUTM aHAJITHYHOTO KOHCTPYIOBAaHHS TI0
KpacoBcekomy O.A. m03BOJIsiE B TOBHIM Mipi BHUKOPHUCTOBYBAaTH OOYMCITIOBANIbHI
MPOLIEypH, PO3POOIICHI B TaHWI Yac IS BUPIIMICHHS BIIOMUX PIBHSHB aHATITUYHOTO
KOHCTPYIOBaHHSA 1O (DYyHKITIOHATY y3arajabHEeHOI poOOTH.

2. 3anmponOHOBAaHO YMOBH PIllICHHS ABOPIBHEBUX 3aaa4 mis pizaux tumiB CIC y
BUIIIS/II HACHIJIKIB 3 OCHOBHOI Teopemu. LI yMOBHM MOB’si3aHI 3 ONTUMI3AII€l0 3a
kpurepieM Kpacoscbkoro O. A 3 moOyq0BOIO KepyBaHHS MO aJrOPUTMY MOCHITOBHOT
ONTUMI3AIlli 3 pO3MIAAOM 1€papXii HITLOBUX (DYHKIIIOHATIB.
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An Approach to Building Sensor Networks for Environmental Monitoring

A technique for choosing a sensor network for usage when monitoring an ecological system of a
distributed technogenic object is outlined. The wireless sensor network provides information about
environmental pollution. The information from the sensor network makes it possible to calculate generalized
assessments of the state of the ecological system for a distributed technogenic object.

ITix  posmomiiennmu  TexHoreHHMMH 00’ektamu  (PTO) Oymemo posymitu
BUNPOOYBaJIbHI TOJIIFOHH, Kap’ €pH, IIAXTH, TEXHOTCHH1 00’ €KTH 31 3HAYHOIO TIPOCTOPOBOIO
NPOTSHKHICTIO Ta TPWIETIMMHA TEPUTOPISIMUA  (HAIIPUKIIAA, aTOMHI €JIEKTPOCTAHIIIT),
MOTWJIBHHKH 3aXOPOHEHHS HeOE3MeUHHX 3a0pYIHIOIUMX PEYOBHH, a TAKOXK IOJIrOHU
BIIXO/IB BUPOOHHUIITBA Ta KUTTEMISITBHOCTI, 30HH CTUXIMHOTO JIUXA. ICTOPUYHO CKIIaJIoCh
TaK, 110 3HaYHA IUIONIA TEPUTOPii YKpaiHu € HalOUIbII TpaHC(OPMOBAHOIO B PE3YJIbTATI
JUSTBHOCTI TEXHOTCHHUX 00’ €KTiB. [licist 6araropidyHOro TEeXHOTCHHOTO HaBaHTAKEHHS Ha
JOBKULIS HE TMPOBOIMJIMCH KOMIUICKCHI 3aXOAM MO0 EKOJIOTIYHOIO OOCTEIKSHHS
tepurtopiit PTO 3a BUKITIOYEHHSIM CUTYAITil €KOJIOTIYHOTO JIUXA.

BigMiHHOIO pHCOIO0 arpecWBHOI TeXHOTeHHOI MistibHOCTI PTO € mpioputeTHICTH
TEXHOJIOTYHO-BUPOOHMYUX 3amad. Jmst pesyneratiBHOro (yHKiioHyBanus PTO itomy
notpibHa teputopis. PTO «BigOupaey 1i y mpupoau nuissxoM nepeodiaqHaHAs IPUPOTHIX
nanamadTiB, MPOKIIAIKU JOPIT, CIOPYIKEHHS (DYHKIIIOHATLHIX 00’ €KTIB TOIIO. Y TpOoIieci
¢dynkmionyBanHs PTO cTBOPIOIOTECS 3HaYHI KUTBKOCTI TBEPAMX, PIIKUX 1 Ta30MOMIOHNX
BIIXOJIIB, sIK1 3a0pyIHIOIOTH HaBKOJMITHE rpupoaHe cepenonuie (HIIC), Ta pisHoro pomy
BIUTMBH, IO 3MIHIOIOTh MICIIEBHI MIKpPOKIIMAT, 0O0CTaHOBKY. Takmm umHoM, PTO €
noteHuiiHUMH Jpxkepenamu 3a0pynHerns HIIC, siki MoxKyTh npu3BECTH 0 3a0pyIHEHHS
sk camoro PTO, Tak 1 npuiierimx TepuTopiu.

Amnani3 pe3ynbraTiB ooctexeHHs: Teputopiii PTO n03Bosisie 3p0OUTH BUCHOBKH PO
Te, 1o piBeHb 3a0pyaHeHHs 18% Bin ycix PTO — nyxe Bucokuid, 24% — BUCOKHUH,
38% — cepemniit 1 20% — CITaOKMi.
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Ha tenepimHiii yac cucTeMH NIJBUILEHHA PIBHS €KOJIOrIYHOI O€3MeKu Ta
nomimuenHs ctany HIIC PTO He mictanu 3Ha4HOTO PO3BUTKY B 3B’SI3KY 13 THM, IO HE
PO3rOpHYTO TOBHOLIIHHUX CHCTEM [IOCTaUaHHS IE€PBUHHOI 1H(OpMallli Mpo CTaH
HABKOJIMIIIHLOTO TpupoAHoro cepenopuiiia PTO. Takumu cucremamu MOXYyTh OyTH
6e3mpoBosioBl  ceHcopHl Mepexxi (BCM). ¥V 1mux ymoBax CTalOTh aKTyalbHUMHU
PO3pO0JIeHHS METONIB 1 MeTonuK GopmymoBaHHs BUMOT 10 BCM, mo mnocrayaroTh
MIEpBUHHY 1H(HOPMAILIIO JIJIsI CUCTEM OILIHIOBAHHS BILTMBY €KOJIOr0-HeOe3MeuHuX (pakTopin
PTO wna HIIC. 3aBasku OTpUMaHHIO SIKICHOI Ta KuIbKicHOi H(opmamii Bix BCM i
CHCTEMH JI03BOJISITh 00’ €KTUBHO, TOYHO, JIOCTOBIPHO 1 €KOHOMHO BHUTpa4yaTH PECYpPCH,
BUIUIEH] Ha TPUPOA0OXOPOHHY NisuibHICTh Ta 3axuct HIIC Bix BrmBy PTO.

OCHOBHUM KJIFOYOBMM HEIOJIIKOM ICHYIOYOI CUCTEMU €KOJIOTIYHOIO MOHITOPUHTY
PTO € Te, mo npakTU4HO BCS OTpUMYBaHa iHpOpMALs € Cy0’ €KTUBHOIO i Opi€EHTOBAaHA
TOJIOBHUM YMHOM Ha YMHHUKH TEXHOTEHHOTO BIUIMBY pe3yJbTaTiB QpyHKIIoHyBaHHs PTO
Ha cTaH abiotnuHoi cknanoBoi HIIC, a He Ha eKOJIOTTYHY OIIHKY CTaHy BCIX KOMIIOHEHTIB
exocrctemu micis posramryBanHs PTO. Ha tenepimniii yac marematiuni mozesni (MM)
Ha3eMHHX ekoJioriyHux cucteM PTO He BUKOPUCTOBYIOTHCS JUISl OL[IHIOBAHHS CTaHY ITMX
exocrcteM. KpiM Toro, He po3poOJsieHa METOIMKa KOMIUIEKCHOTO OI[IHIOBAaHHS CTaHY
HazeMHUX exocuctem PTO.

3a3zBuuail y TexHosoriyHomy nporieci PTO BHUKOPUCTOBYIOTBCS TEXHOTEHHO-
arpecuBHi TEXHIKa Ta TEXHOJOTI, IO CHpPUSAIOTh BUHUKHEHHIO OUII 80 crerudidHmx
3a0pyaHeHb. [ momaiblioro aHamizy KUIBKICHI XapaKTEPUCTUKW IIMX PEUOBHUH OYII0
PO3IIO/IICHO 3a KilacaMu HeOe3mekH (Taoi. 1).

Taéa. 1. KiibKicHI XapaKTEePUCTUKU 3a0PYTHIOIOYMX PEYOBHH 3a CEPEIOBUIIIAMU

KiapkicTh : KiHLK.iCTL.
Bun cepenosuina IHT'PETIEHTIB IHIPEICHTIE
3a6pyIHEHHS 3a0pyaHEHHS 3a
KJlacaMH HeOe3IeKn
Kiacu nebOe3neku 1 2 3 4
Atmocdepne noBiTps (A) 84 21 | 30 | 21 | 12
IToBepxueri Boau (LP) 73 11 | 29 | 22 | 11
I'pynrosi Boau (L9) 73 11 | 29 | 22 | 11
Ipynt (G) 62 22 | 17 | 14 | 9

BusHaueHHST KUTBKICHMX TIapaMeTpiB  3a0pydHEHHS BIIOYBA€ThCA — IIISIXOM
BUMIPIOBaHHS 3a JIOIIOMOTOO0 BINOBIAHOrO 00jamHaHHA abo OioiHauKaTopiB. BuHmKae
3aj1a4a CTBOPEHHSI CECHCOPHOI MEPEXi JJIs1 OTpPUMAaHHS He0OX1THOT 1H(pOopMAITii.

[lincymok anamizy 3a0e3nedeHHs] CHUCTEM eKOJOorigHoro MoHitopunry PTO
JaTYMKaMHi TIEpBUHHOT 1H(OpMarii mpo piBeHb 1 CKiIaa 3a0pyJHEHb CBITYUTH TIPO
HEMO>KJIUBICTh BUKOHAHHS €(PEKTUBHOTO CIIOCTEPEKEHHS Ta KOHTPOJTIO 0€3 BUKOPHCTAHHS
BCM. BuieBukiageHe J03BOJIs€ 3pOOMTH  BUCHOBOK, 10 TMTaHHS —OpraHizaiii
epeKTUBHOrO eKoJoriyHoro MoHiTopuary PTO € akTyanbHuM. AJie po3B’sI3aHHIO I[LOT'O
MUTaHHS TICPEIIKOKAE Psifl TPUYHMH, OCHOBHOIO 3 SIKHX € BIICYTHICTh METOIUKH
OLIIHIOBAaHHA Ta MPOTHO3YBaHHA 3MiH CTaHy Ha3eMHoOi ekocuctemMu PTO — ocHOBHOI
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CKJIAJIOBOT €KOJIOTIYHOrO MOHITOpHUHTY. Lle BuMarae npoBeieHHs TOAATKOBUX TOCTIIKEHb
1010 CTBOPEHHSI CHUCTEMHM KOMIUIEKCHOI OIIHKM Ta IMPOTHO3YBAHHS BIUIMBY MPOLIECY
¢ynkiionyBanHss PTO Ha ekocucreMy perioHy. TakoX YHACHiIOK BIACYTHOCTI
BIIMOBITHAX METOAMK BUHUKAE 3a/1a4ya PO3pOOJICHHs Creuu(piyHOT METOJUKH OLIHKU Ta
MPOrHO3yBaHHS CTaHy Ha3eMHUX ekosoriyHux cucrtem PTO.

Exocucrema PTO — ckiannuii, 6araTope;KuMHUM, TUHAMIYHUM 13 PI3HUM TEMIIOM
PO3BUTKY TIPOIIECIB, EBOJIOIIIOHYIOUNI 00’ €KT, /11 BCEOIUHOIO BUBUEHHS SIKOTO TOTPIOH1
3HA4H1 MaTeplaIbHO-TEXHIYHI Ta JIFOJICHK1 PECYPCH MPOTITOM TPUBAJIOTO MEPIOAY Yacy.

KitouoBy ponb y BuBueHHI ekocucteMu PTO Ta kepyBaHHS ii CTaHOM Biairpae
nepBuHHa 1H(opMaiis 1mono napametpiB PTO: ¢izuko-reorpagiuHux XapaKTepUCTHK
PTO; xmiMatu4HUX YMOB;  COIIIO-€KOJIOTO-€KOHOMIYHOI OOCTAaHOBKM B  PErioHi
po3ramryBanHs PTO, HasBHOCTI, piBHA Ta CTyNEHS peajli3allii perioHabHUX Iporpam
€KOJIOTTYHOI'0 MOHITOPUHTY Ta PUPOJOOXOPOHHOI AISUTBHOCTI; PETPOCHIEKTUBHOTO aHATIZY
exosoriuHux npodnem PTO, naHux mof0 HaKOMMYEHUX 3a0pyAHEHb; IUIAHIB PO3BUTKY
(m1aHOBaHOT IHTEHCHBHOCTI 3a0pyqHEHHS (DYHKIIOHAIBHUX OO’€KTIB y Tpolieci
(YHKITIOHYBaHHS ).

Konmenryamizariisi CTpyKTypH CIIOCTEPEIKEHHSI CKJIQacThcsl 3 O10JIOTIYHOrO Ta
TEXHIYHOTO acmekTiB. JIyis peanizamii O10J0TYHOTO acreKkTy ILbOro €Tarlmy METOIUKU
HEOOXI1THO BUIUIUTH B Me3oekocrucTemax PTO kiHIeBe YMCIIO BIACTUBOCTEH Ta MPOIIECIB,
AK1 3 TOYKH 30py (PaxIliBLiB 13 CHCTEMHOI €KOJIOTii HaWOUIbII CYTTEBI Uil PO3B’SI3aHHS
3a/1aui CIIOCTEPEKEHHS, IPOrHO3y Ta KepyBaHHs cTaHoM ekocucteMu PTO. Texniunwii
aCTieKT KOHIICTITyalli3allii CIIOCTEPEKECHHSI TIOJIsrac B OOMEKEHHI Ta KOHKpEeTH3allil
HANpsIMKIB  BUBYEHHSI CTaHy €KOCHCTEMH Ta BHOOpI TEXHIYHMX (amapaTtHux) ¢
AJITOPUTMIYHUX 3aCc001B (OMpaIroBaHHs 1HGOpMAIlii, 10 BT HUX HAJIXOIUTB).

SOBHILIHA aTMocde fHA eR0C HOTE Ma

[ Mpamogsoemummore [ | T —
I TIEPEHEH O O 1M 0pIALTIHHE 0T 0 I i
| HazenEd
I CEREAOEHTTA | E¥OCHC TENEH
., S— CTRVETYIA HaseMHOL eE0C HE Te MH IOJOD0 HY £ I EPI
1  Ewe- Exo- [ 1. | Exo- |
Hpomerenosi | | CHOTEMA CHCTRMA ||[[1'[I | |HHI | CHCTRMA | ¥
IO HENC TES Y E E E ) P!
|,[[1'II FTO1 PTOR | | | P TOK >
| I EXOCHITEMA
L - - - ,[[l'II| L - ‘RL - - - | Fp,_ |

ZOBHIIMH] BOJTH] &R0 HE TEMH

Puc. 1. CTpyKTypa OCHOBHUX 30BHIIITHIX 3B’ SI3KIB (MaTepiaIbHUX, CHEPIeTHIHHUX,
1HpopMartiiHux moTokiB): Epro1, Eptoy, ..., Eptrok — CK1amoBi Hazemuoi ekocuctemu PTO

Konnenryamizaiiisi CrocTepe)keHHSI MOYMHAETHCA 3 BHJIUICHHS 30BHIIIHIX ITI0J0
exocucreMu PTO 3B’s13kiB (BIUIMBIB), SIKI MIISITAIOTh KOHTPOJIIO (BUMIPIOBAHHIO) (IIMB.
puc. 1).
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[loTiM, Ha OCHOBI KOHIIEMIIi 30€pEeXKEHHS PEYOBMHM Ta €Heprii (1OTpUMaHHsS
0anaHCOBHUX BITHOIIEHB) OYy1y€eThCs KOHLIENTYaIbHA MOJIENb CIOCTEPEKEHHSI HA SIKICHOMY
piBHI (a0 crieHapiii crocTepexeHHs) 3a craHoM Me3oekocucteM PTO. BuzHavaetbes
Miclie Me30eKocucTeM Y 3aranbHoMy JaHamadTi PTO sik cuctemu OUTbII BUCOKOTO PIBHS
iepapxii. BCTaHOBITIOIOTHCS BXO/IM Ta BUXO/IH, 1110 MIISTal0Th KOHTPOJIIO (BUMIPIOBAHHIO,
o0uuciieHHI0O a00  aIrOpUTMIYHOMY  BHUMIPIOBAHHIO), 3B’SI3KM 3 CYCIAHIMHU
Me3oekocuctemMamu PTO. Ilin dyHKIioHyBaHHSIM (TTOBEIIHKOIO) OKpEeMOi Ha3eMHOI
exocucteMu (Me3zoekocructemu) PTO po3ymiemo mporiec 3MiHN BIaCTUBOCTEH il €JIEMEHTIB
y 4aci B pe3ysbTaTi peakilii Ha /it 30BHIIIHIX (PaKTOPIB Ta B3a€MOII0 MDK BHYTPIIITHIMU
CKJIaJIOBUMH €KOCHCTEMH (ITUB. PHC. 2).

[T e enmmat N1ap IOETHRA

F
' L - — i TEapMHHEE CELT
iTorEH e | T P
i (3 OOLIEHOT)
|
¥
IvIik i 0OpTAE S L T EOEREED- |
@ He P TeTEAH Ta |
—— 1‘ ,l, I Op MATOFEL
AOBHINTHI T TIPOCTOTE, o
EIIIHEH IIPFHT EOHTpPOME BOTECA 22 |
OO RO TOE
BloiEpTFOaTOTIE TR
Em:e:-n:cupm I
8 —_— -
[ } |
PYETOEL B OFH T [Mopoga, 10 YTEORHE TRYHT

Puc. 2. V3azanvuena snympiwms cmpykmypa nazemnoi ekocucmemu PTO

BucHosku:

1. TlpoBeneHuit 3aranbHUN aHaTi3 (YHKIIOHYBAHHS PO3IOAUICHUX TEXHOTCHHHX
00’extiB (PTO) BHUSBMB BUCOKY MOTEHIIIHHY 3arpo3y BIUIUBY IXHIX TEXHOJOTTYHUX IUKITIB
Ha HABKOJIUIITHE TIPUPOTHE CEPETOBHIIIE.

2. Anani3z cTaHy cHCTeMH eKosoriyHoro MoHitopuary PTO BusBuB HacTymHi
CYTT€BI HEJIOTIKH:

e MCTONWKH  OIlIHIOBaHHA 1  mporHodyBanHs  crany  HIIC, 1o
BUKOPHUCTOBYIOThCS Ha TeTEpilmHid uac, He mpuctocoBaHi mis PTO, sxi
XapaKTepu3yloThCcsd  crenm(iuHuM,  3a37ajeriab  CIDIAHOBaHMM  a0o
BUIAIKOBUM IMITYJILCHAM TEXHOT€HHUM BIUTHBOM;

e omiHOBaHHS cTaHy NOBKULII PTO mpoBoAUThCS, TOJOBHIUM YHHOM, IUISIXOM
KOHTPOJFOBAHHS TEXHOT€HHOTO BIUIMBY arpECHBHOI TEXHOTEHHOI JTISUITHHOCTI
1, ipu oMy, (aktruunuii ctan HIIC maibke He AOCTIIKY€EThCS;

e B cucreMi ekojoriyHoro MoHitopunry HIIC PTO BiacyTHs Bceoxoruiorua
NEpBUHHA pI3HOpinHA 1HpoOpMallis, SKa MOXke OyTH OTpUMaHa Bif
0€3MPOBOJIOBUX CEHCOPHUX MEPEK.
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3. Meronuka OOTpyHTYBaHHS BHUMOI JO O€3MpPOBOJAOBUX CEHCOPHUX MEpExX
iH(opMaLITHOrO 3a0€3MEeUeHHs] CUCTEM OLIHKU Ta MPOTHO3YBAHHS CTaHY HPUPOIHOTO
CEepelIOBUIIIA TEPUTOPIM PO3MOIUICHMX TEXHOIEHHUX OO0 €KTIB BKa3y€ Ha HEOOXITHICTh
nependaunT BUKOpHUCTaHHS y ckiaal bCM paTdukiB nepBUHHOI 1H(OpMAIlii Ipo CTaH
610TnuHMX Ta adbiotnunux (akropis HIIC PTO.

4. Buxopuctranus BbCM, ckimag ceHCopiB sKOI Ta iXHE PO3MILICHHS OyAyTb
OOIpyHTOBaH1 Ha OCHOBI 3aIIPOMOHOBAHOI METOJIMKH, TO3BOJIATH 3aCTOCYBATH KOHIICHIIIIO
IHIEKCHO-0101HAMKATOPHOTO MIXOAY A0 MOOYIOBU IHTErpPalIbHOI OLIHKM MOTOYHOIO Ta
nporHo3Horo craniB HIIC PTO 1 tuMm camuMm 3a0e3neunT 00’ €KTUBHICTh, TOYHICTH 1
JOCTOBIPHICTh IIMX OI[HOK 1, B KIHIEBOMY pe3yJbTaTl, CTaIMHd PO3BUTOK PETriOHY
po3ztauryBanHsi PTO, To0to 3aBasiku BukoprctanHio BCM 3pooutu 1i PTO «GeneHnmMmy.
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BATATO®YHKIIOHAJIBHA CUCTEMA KEPYBAHHA
BYJAUHKOM I3 BUKOPUCTAHHSM TEXHOJIOI'II 10T
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E-mail: ser.lis.290171@gmail.com

Multifunctional Building Control System Using 10T Technology

Currently, the multifunctional smart home management system (*Smart Home") is one of the
priorities of automated systems, as "smart home™ technology allows you to automate the
management of all appliances in the house, providing comfort, protection and important economic
energy reserves. With the right approach, the system significantly saves some of the most important
human resources: time and money.

Kopuchi ¢ynkiii Smart Home poOssiTh yci CHCTEMHU KUTTe3a0e3MeYeHHS
JIOIMHK HA0arato CTIMKIMIUMH Ta JAOBTOBIYHINIMMHU MPOTSATOM CTOJITH 3aBISKH
ONTHUMI3aIlli BUCOKOSKICHMX 3B’S3KIB MK HUMH. JlOHEJaBHA aBTOMAaTH30BaHHI
[EHTPAJbHUNA KOHTPOJb CUCTEM 3aCTOCOBYBABCS TUIBKM Y BEJIMKUX KOMEPLIHHHX
OymiBIsSX 1 JOpOruX OyIWHKax. 3a3BU4Yail Il CHUCTEMHU BKJIOYaIU B ceOe TUIbKU
OCBITJICHHSI, OTIAJICHHS Ta CUCTEMHU KOHUIIIOHYBAaHHS, @ KEPyBaTH HUMU MOXHa OYJ10
TUIBKH 3 TIEBHUX MICIIb Y OyiBJI1 — KOHTPOJBHUX MYHKTIB. Temep ke Bce 30BCIM HE
TakK, aJ’K€ CUCTEMHU aBTOMAaTU3allli OyIMHKY BUXOJSATh HA 3aralbHOJOCTYITHUN PUHOK
[1, c. 87].

Cuctema JoMaliHbOi aBTOMAaTH3aIlil J03BOJISIE BHUKOHYBAaTH Jii HaJa yciMma
BUKOHABUMMHM BY3JIaMU Ta MPUCTPOSMHU 3 TOJOBHOTO MPUIIAy — KOHTPOJEPA, K Ha
MICIIi, TaK 1 3a JOIIOMOT'0I0 CHEIiaIbHUX JIeBaiciB, a0 BiggaaeHo, 00’ €THYIOUH BKeE
iCHyr041 TeXHOJIOT11 [2, C. 21].

Ha croronmnimHii AeHb Maike KOKHHM HUGPOBUN MPUCTPIA Mae BIACHUHN
MOOUTbHUIN J0/MaTOK abo Horo BeO-Bepcito. B ymMoBax BHKOPHCTaHHS Cy4acHHUX
TEXHOJIOT1H 1€ BaXXTMBUM YMHHUK, SIKMA HAJa€ MOXJIMBICTh B3a€EMOJIII 3 MPUIIATIOM.
Takuit crmoci®0 KepyBaHHS TPU3HAYCHUH [JI1 CHOPOIICHHS KEpyBaHHS Ta
HaJAIITYBaHHS MPUCTPOIO.

OnHa 3 TOJNIOBHUX TMepeBar KOHIEMIli CUCTeMH Oe3mneku OyaumHKy — IIe
3pY4YHICTH Ta JIETKE B PO3YMIHHI KEpyBaHHS ¥ MOHITOPUHT MiJCUCTEM, SIK1 3’ €THAHI B
enuHy Kepyrody cucteMy [3]. besmocepenHp0 KOHTpOJb HaJ aBTOMATH30BAHOIO
CUCTEMOIO 3IIMCHIOETHCS MHUCTAHIIHO 3a JOMOMOTOK BeO-IOAaTKy Ta MOAATKY,
SKUW MOJKHA 3aBaHTOXHUTHU HA cMapThoH. CyTh KOKHOTO TAKOTO JOJATKY TOJIATAE B
TOMY, [0 HaBITh 3a BiICYTHOCTI JIIOJJUHU BJIOMa MOKHA KOHTPOJIFOBATH CTaH OE3MeKH
OyAHMHKY Ta 3IICHIOBATH MOHITOpUHT OyauHKY [1, C. 88].

KepyBanHss Ta KOHTpOdb Haa TMIACUCTEMaMU O€3MEKH, SIKI BXOISTh Yy
KOHIICMI[II0 CUCTeMH Oe3neku OYyIWHKY, Ma€ rapaHTyBaTh Oe3leky MaiiHa 3a
BIICYTHOCT1 B OyIMHKY Horo menikasiiB. Cuctema BUSIBIISIE TIPUCYTHICTh CTOPOHHIX
oci0 Ha 00’€KTi, BMUKA€ CHUTHAJI3AIlll0 Ta CIOBIIIAE TOCHOJApPSA Yepe3 MOOUILHUUN
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nonartok. Jns mintpumku Oe3nexku OyAMHKY BHUKOPHCTOBYETHCS HAOIp pPIZHHUX
JaTYUKIB, PEICHHUX MOIYJIIB 1 BAKOHABUMX MEXaHi3MiB [4, C. 14].

Takox cHUCTEeMU aBTOMATHYHOTO KEPYBAHHS E€JIEKTPOMEPEKEI0 pOOIISITh
BEJIMKHUM BHECOK y 30€peXEHHS €JIEKTPOCHEPrii Ta 3a1001raHHs HEIIaCHUM BUIIAJKaM
pizHoro poxay. Hampuxnaa: skmo, nocmimaryd Ha poOoTy, rocmomap 3a0yB
BUMKHYTH TMPACKy YH €JIEKTPOTUIUTY, CHCTEMa KEPYBAHHS €JIEKTPOCHEPTI€I0 BUMKHE
Il OPUCTPOi, KOJM BJIIACHUKA TpHUBAJIMA 4yac He Oyno B oceni. Taky MHICUCTEMY
MO>XHa BUMKHYTH B JOJATKy, HANPUKIAJ, Y HIYHY TOpPY AO0M a00 KOJIHM MEIIKaHII
3HaXOAAThes BAoma. KpiMm Toro, cucrteMa 3a JOMOMOTOIO PI3HUX JIATUYMKIB JIO3BOJISE
3M1MCHIOBATH MOHITOPUHT KJIIMATHYHUX YMOB Y OCEJIi Ta BUBOJAUTH JIaH1 HA JUCIUICH
yepes 10J1aToK [6].

OpHa 3 TOJIOBHUX TEpeBar CUCTEMHU aBTOMAaTU3allli OyIUHKY — 11€ 3pY4YHICTb 1
JIETKICTh KEPYBaHHS PI3HUMU NPHUIIaJIaMU Ta CUCTEMaMH, sIKi 00’ €/IHaH1 B €JIUHE LILJIE.
JIisi KepyBaHHS Ta MOHITOPHUHTY 3a CHCTEMOI0 MOYXKHAa BHKOPHUCTOBYBAaTH SIK
IICHTPAJIbHUN KOHTpOJIEp, SKHH PO3MINIYEThCSA Yy BalloOMy OYIWHKY, Tak i
JTUCTaHIIMHUN BapiaHT, TOOTO KOHTPOJIEP 13 BHUXOJOM B IHTEPHET, 3a JIOMOMOTOIO
SIKOTO MOJKHA BiJITAJICHO KOHTPOJIFOBATH 1HTCIICKTYaIbHUN Oy INHOK.

HanamryBaHHS, BUXOJAYH 3 MOXKJIUBUX YKUTTEBUX CHUTYaIllid, BU3HAYAIOTHCS
kopuctyBadeM. OjHAK OpraHizailis CHUTBHOTO BHKOPHUCTAHHS ITUMH TPUCTPOSMHU
MOKe OyTH yCKJIaJHEHa Yepe3 «BLAKPUTICTH» cUcTeMH. Yum OuUIbII cucteMa
BIIKpUTA, TUM Jieriie OyAe BCiM JaT4MKaM Ta BUKOHABYUM MpUIIaJaM B3a€EMOJIATU
MDK cobor. J[as TIATPUMKH CYMICHOCTI BHUPOOHUKH CHCTEM JOMAITHBOT
aBTOMaTH3allii BIPOBAKYIOTh YHIBEpCAIbHI MPOTOKOJIH Tepeaadi nanux Wi-Fi abo
Bluetooth, a Takox HanalOTh BIAKPUTHI AOCTYH 10 KEPYIOUHMX EJIEMEHTIB I[LOTO
npuctporio [4, C. 14].

Onnak BapTO 3a3HAYUTH, IO ICHYIOTh JEAKl MpoOJieMH aBTOMAaTH3aIlii
IHTEJNEKTyallbHOTO OYIMHKY. 30Kpema, 1€ BIACYTHICTh MeXaHi3My aBTeHTU(iKaIlii
CaHKITIOHOBAHOTO KOpHCTyBaua. KepyBaHHS KOMIIOHEHTaMH CHCTeMHU «P03yMHHUIA
OyIMHOK» Ma€ BECTHCS TUIbKM TICIsA aBTeHTH(QIKAIlli KOpHCTyBada Ta MOro
MOTAJTBIIIOT aBTOPHU3AILii.

3 ornsAmy Ha Te, 0 KEPYBAHHS HAMOUIBII 9acTO MPOBOAUTHCS 31 cMapTdoHa YU
3 IHIIOTO MOPTATUBHOTO MPHUCTPOIO, IO 3’ €IHYETHCS 3a JIOMOMOTOI0 0€3IpOTOBOTO
3B’SI3Ky, BHHHUKAa€ 3arpo3a TNEpexXOoruieHHs ifgeHTHdikamiiaux T1a  (abo)
ayTeHTU(IKamifHUX JaHuX TpeTiMu ocobamu. IlepexomnenHs Moxe OyTu
peaiizoBaHe uepe3 BIPOBAKEHHS MIKIIJIMBOTO NPOrPaMHOTO 3a0€3MEYeHHS B
npucTpoi cuctemMu «Po3ymHUN OyIWHOK», BUKOPUCTAHHS HAsSBHUX BPA3JIMBOCTEH
MporpaMHOro  3a0€3Me4YeHHs] TMPHUCTPOiB, MPOCITYXOBYBAaHHA KaHAIy 3B S3KY
Kepyl4oro TMpPHUCTPOI0 (HampuKiang, cMapTdhoHa KOPUCTyBadya CHUCTEMH) 3
MpUCTPOsIMU cucTeMU «Po3ymMHUIT OYTUHOK» 1 T. 1.

BincytHicTe MexaHi3My aBTeHTH}IKAIii CaHKI[IOHOBAHOTO KOpPHUCTyBaya
MIATBEP/KYETHCS ICHYBAaHHSAM IPOrpaMHUX 3aco0iB, 3a JIOMOMOIOK SIKMX MO>KHa
OTPUMATH HECAHKI[IOHOBAHUU OCTYM JI0 MPUCTPOIiB cucTeMu «Po3ymMHUN OyIMHOKY
[1, c. 98]. KpiM TOrOo, MOBHOIIIHHMX AHTHBIPYCHHX CHCTEM, siKi O 3a0e3rnedyBaju
KOMIUIEKCHUN 3aXHUCT BIJ UIKIIJIMBOIO MPOrPaMHOTO 3a0e3MeUeHHs, pO3pO0JICHUX
CIIEIIaTbHO JIUISI CUCTEM PO3YMHOTO OYAMHKY, IMOKHU 110 HE icHye [5]. Jlis 3HMKEeHHS
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PHU3UKIB, MOB’S3aHUX 13 peajizalliero MoAIOHUX 3arpo3, HEOOX1IHO 3aCTOCYBaTH Taki
3aXMCHI 3aXO0JU: 3aCTOCYBAaHHS MeEXaHI3MIB iaeHTu(ikanii W aBTeHTH]IKawil
KOPHUCTYBauiB, 3aCTOCYBAaHHS MEXaHI3MIB IIH(PYBaHHA Ta KOHTPOJIIO ILIICHOCTI
NepelaHuX JaHWX, BHUKOPUCTAaHHA aHTuBIpycHoro I[I3, opranizamis cucreMu
KOHTPOJIO  KEpyBaHHS  JIOCTYIIOM, BHUKOPHCTAHHS  MEXaHI3MIB  pO3MOJILTY
HaBaHTaXXE€Hb, MEpIOJIMYHA TIEepeBipKa Npale3qaTHOCTI BCIX EJIEMEHTIB CHUCTEM,
BUKOPUCTAHHS PE3EPBHOTO JKEPENA )KUBJIEHHS [5].

He3Bakatoum Ha Bce 1€, mepeBard 0araToQyHKI[IOHAJIbHOI CHUCTEMU
aBTOMAaTU30BAaHOTO KEpyBaHHSA pO3YMHUM OynuHKOM Oe33amnepeuni. [IpuHiun
CUCTEeMHU IHTeNleKTyamizamii OyaiBial mepenbadae 3pocTaHHS  €(EeKTHUBHOCTI
BUKODUCTaHHS Ta KEPYBaHHS BCIMAa CHCTEMaMU Ta MPUCTPOSIMH, SKI OCHAIEHI
JaT4UKaMH, KOHTposiepaMyd ab0 IHIIMMU BUKOHABYMMHU MEXaHI3MaMH 3a PaxyHOK
CIUIBHOTO BUKOPHUCTAHHS MPOrpaMHO-anapaTHUX 3aco0iB.

OpHi€ro 3 TOJOBHUX 0COOJIMBOCTEN CHCTEM aBTOMAaTH3allli € Te, 1110 JIOJUHA 3a
JIOTIOMOT OO JIEKITBKOX KOMaH]l MO>K€ 3MIHUTH 0OCTaHOBKY B OYJIMHKY, a aBTOMAaTHKa
BIJIMOBIHO /10 YMOB HAaBKOJIMIIIHBOI'O CepeoBUINa Oyje 3aJaBaTh Ta BIACTEKYBaTU
poOOTYy BCIX IHTENEKTYyaJIbHUX CHUCTEM 1 eNeKTpoHHHX mnpuctpoi. Lle mgo3Bosse
NEPEOCMUCTUTH BUKOPUCTAHHS JUCTAHLIMHMX TMYJbTIB YIOpPaBIiHHS, Oe3liul
BUMUKAUiB, OKPEMHUX OJIOKIB YIPABIIHHS KJIIMAT-KOHTPOJIIO YU B1IE€OCIIOCTEPEKEHHS
1 tak pani. OJHIEIO 3 TOJOBHUX IepeBar CHUCTEMH aBTOMaTru3alii OyAUHKY €
3pYYHICTD 1 JIETKICTh KEPYBaHHS PI3HUMH MPUCTPOSIMH Ta CUCTEMaMHU, sIKi 00’ eHaH1
B €JIMHE IIJIE.
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Use of Earth Remote Sensing Methods to Determine the Levels
of Radionuclides Release into the Environment as a Result of Fires

The contours of forest fires in the Chernobyl exclusion zone were mapped from April 19 to
April 24, 2020 and their area was calculated using Earth remote sensing data. The levels of
radionuclides release into the environment as a result of fires during the specified period in the
Chernobyl exclusion zone were determined, and the doses of internal exposure of the personnel of
the State Emergency Service of Ukraine in the Cherkasy region after a six-day forest fire
extinguishing were calculated. The calculated values of the individual effective dose of internal
exposure of personnel correlate well with those obtained on an expert human radiation meter and
are significantly lower than the main dose limit for the population from man-made sources in
accordance with the Law of Ukraine on the protection of humans from exposure to ionizing
radiation.

AHaNi3 CTaTUCTUYHUX NAHUX HAA3BUYAWHUX CHUTYaIllil CBIAYUTH MPO TE, IO
PHU3HK X BUHUKHCHHS Ha TEPUTOPil YKpaiHU 3aTUIIAETHCS BUCOKHUM [ 1], IO CTaBUTH
npoOjeMy 3amoOiraHHs HaJ3BHYAHHUM CHUTYAIlisIM Yy Pl MEPIIOYEProBUX 3aBAaHb
IUBUTIBHOTO 3axucTy. [limBuieHHs e(EeKTUBHOCTI 3aXOiiB 13 3amoOiraHHs Ta
MiHIMI3aIii HETaTMBHUX HACIIKIB HAaJ3BHYAMHMX CHUTYyallli BHMAara€ 3aBYacHOIO
BUSIBJIICHHSI Ta KOMILJIEKCHOTO OIIHIOBAaHHS PHU3UKIB KUTTEIISIIBHOCTI HA TEPUTOPISIX
MiBUIICHOI TEXHOTEHHO-EKOJIOTTYHOI HeOe3meku. A 3IIHCHEHHS IPEBECHTUBHUX
3aX0/11B TOBUHHO PO3TJISAATHCS KOMIUIEKCHO Ta MAaTH CUCTEMHUN XapakTep 13 METOIO
3MEHIIICHHS €KOJIOTIYHUX 3arpo3 Ta PU3UKiB [2].

Yepe3 po3mmMpeHHS MacHITa0liB TEXHOTCHHOTO BIUIMBY 1 30UIBIICHHS dYacy
00pOOKHM OTPMMAaHUX pe3yJbTaTiB KIACHYHI METOAM MOHITOPUHTY, 32 JIOMOMOTOIO
SAKUX OI[IHIOIOTh CTaH HABKOJIMITHBOTO MPHUPOIHOTO CEPEOBHINA, HE JAIOTh 3MOTH
BHKOHATH TIOCTABJICHI 3aBJIaHHS B MOBHOMY 00cs31 Ta B 3aganuii yac [3]. Came Tomy
CydacHI TEHJCHIIi CBiI4aTh TIPO BHKOPHCTAHHS JHUCTAHI[IMHUX  METOJIB
MOHITOPUHTY, TIOB’S3aHUX 13 BUKOPHUCTAHHSIM MOJKJIHWBOCTEH KOCMIYHUX CHCTEM
JTUCTAHITITHOTO 30HAyBaHHA 3emui. [lepcrieKTHBHUM € Te, 110 Ha Cy4yacHOMY eTarli
ICHye HHU3Ka MDKHApOJIHUX IHIIIATHB, SKi CHOPSMOBAaHI HAa BUKOPHUCTAHHS JTaHUX
JTUCTAHIIMHOTO 30HAYBaHHSA 3emull Uil 3MEHIICHHS EKOJOTIYHHUX 3arpo3 Ta
nonepekKeHHsl HaA3BUYaHUX cutyauni [2—4]. Jo HUX caif BiIHECTH MIXXHApOIHY
cucrteMy cnoctepexxkerHs: 3emui GEOSS, MibxHapoaHy xapTito I10JI0 KOCMOCY Ta
BeNMKUX  Karactpod, [7oOanbHMII  MOHITOPUHI B  IHTEpecax  OXOpPOHHU
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HaBKoOJUIIHBOrO cepenouia ta oesneku (GMES), Ilnatpopmy OOH UN-SPI DER,
MuixkHapoany iHimiatuBy «Kocmoc 1 BenMKl  KaracTpopu», SKI  MOXYTb
BUKOPUCTOBYBATUCS Il 3amoOiraHHsS HAA3BUYAHUM CHUTYyaIlisiM, BUKIUKAHHUX
MO>KEKaMH, IUIIXOM CBO€YACHOTO iX BHsiBIeHHA. Cy4acHUU CTaH PO3BUTKY METOIB
JTUCTAHIITHOTO 30HJyBaHHS 3a0e3Medyye MOXKJIMBICTh OL[IHKH JIICOBOTO MOKPHUBY 1
CTBOPEHHSI CHUCTEMH PETiOHAJIbHOIO MOHITOPUHIY JIICIB Ha MiICTaBl BUKOPUCTAHHS
JaHUX PI3HOTO MPOCTOPOBOIO PO3pi3HEHHS [3].

Heski mnatdopMu [ar0Th MOKIIMBICTH criocTepiratu 3adikCoBaHI Ha KapTi
MOXKEX1 y pexkumi on-line, 1m0 J03BOJsIE MPOBOJUTH MOHITOPUHT, 3a0e3medyBaTH
3aX0/lM CTOCOBHO MOOLII3alii cui Ta 3aco0iB, 3MEHIIYIOYH PU3HMKHU JUJIS JIIOJUHU,
HOMYyJIALIl Ta JICOBHX €KOCHUCTEM. METOAM NeTEKTYyBaHHS IOXKEX O0a3yloThCs Ha
aHaii3l TeMmIepaTyp B OKpEMHUX CHEeKTpalbHUX KaHamax. KirouoBoio 03HaKoro
MIOIITYKOBOTO SIBUIIA € JIOKAJIbHE MiABUIEHHS TEMIIEPAaTypH B MiCIli 3aliMaHHSI.

JIJisi MOHITOPUHTY HACHIIKIB JIICOBUX MOXEX, Y TOMY YHCII Ha Pagl0aKTUBHO
3a0pyHCHUX TEPUTOPISX, [OIIIBHO BHKOPUCTOBYBAaTH JaHi 3  BHCOKOIO
IPOCTOPOBOIO PO3AUIBHICTIO. [0 3aBIaHh MOHITOPHHTY JICOBUX TMOXEXK Ta IXHIX
HACJIJIKIB HAJIE)KATh.

® JICTCKTYBaHHS IMOXEXK, BU3HAYCHHS MICIb 3aiiMaHH;

e KkaprorpadyBaHHS KOHTYPIB JIICOBUX MOXKEX 1 BA3HAYEHHS TIIOLI1
ITOXKEXKI;

® KOHTPOJIb PO3BUTKY MOXKEXKI;

® OI[IHKA MMOKEXKHOT HEOE3MEeKH B MEXKaX CE30HY;

® [IPOTHO3YBaHHS PU3UKIB BUHUKHEHHS MOXKEXK Y TOBIOCTPOKOBIH
MIEPCIIEKTHUBI;

® OIliHKa HACJIIKIB MOXKEXK 32 paXyHOK MOPIBHSIHHS 3HIMKIB J0 Ta ITiCIIS
MIOKEXK1, IO JJA€ MOKJIMBICTh BUSIBUTH 3rapHIlle, BU3SHAUUTU HOTO
IUIONY Ha MMOTOYHMM Yac 1 OIIHUTH HAaHECEHHUH 30UTOK;

® BHU3HAYCHHS PIBHIB HAJIXOKEHHS PaJIIOHYKIIIIIB Y HABKOJIUIIIHE
CEpEeIOBUIIIE;

® PO3paxyHOK 3Ha4YEHb 1HIUBITYaTbHOI €PEKTUBHOI 03U BHYTPIIITHHOTO
OTPOMIHEHHST 0COOOBOT'0 CKJIATy TOKEKHHUX ITIIPO3IUTIB, 3aIsTHUX Ha
raciHH1 TMOXKEeXI.

Hagecni 2020 poxy Ha pamioakTHBHO 3a0pyIHEHHX TEPHUTOPISLX, Y TOMY UUCII
YopHOOUIBCHKOI 30HU BIAYYKEHHS, BILAOymHCS Oe3mpeneneHTHl 3a KUTbKICTIO,
MacmTaboM 1 TPUBAIICTIO JICOBI moxexi. JlepkaBHOIO ciyk00i0 YKpaiHu 3
Haj3uuaiaux curyanin (JJCHC) 2 micoBi moxexi Oyno kimacugikoBaHO SK
HAJ3BUYAlHI CUTYyaIlli MPUPOIHOTO XapakKTepy perioHambHOrO piBHA. [0 TaciHHS
MOKEXK1 B 30H1 BimuykeHHs 3 19 mo 24 xBiTHS 2020 poky OyB 3amydeHuii 0coO00BUN
cknmang JICHC y Yepkacekiii oOmacTi KimbkocTi 95 oci6. BusHaueHHIO piBHIB
HAJXOMKCHHS pafioHyKminiB y opraHizm psatyBanbHHKIB JICHC y Yepkachkiid
00J1acTi Micis MECTUICHHOT0 TaCiHHS MOXEX1 Ta MOPIBHIHHIO iX 13 BUMIPSHUMH Ha
JTYWIBHUKAX BUITPOMIHIOBAHHSIMU JIIOJIMHU TIPUCBAYCHA J1aHa poOoTa.

VY po0O0TI BUKOPUCTOBYBAIIM JIlaH1 CYITyTHUKOBOTO JAUCTAHUIMHOTO 30HAYBaHHS
3emili JBOX THWIIIB CEHCOPIB: pajloMeTpa BUAMMOTO i1H(PAYEPBOHOTO 3HIMAHHS
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VIIRS (Visible Infrared Imaging Radiometer Suite) i cnekTpopamiomeTpa cepeaHboi
posniasHOi 3matHOcTi MODIS (Moderate Resolution Imaging Spectroradiometer).
IncTpymentu nucranuiiHoro Mositopunry tumy MODIS BcranoBieHo Ha
cynytHukax Terra i Aqua (EOS AM-1) — TpaHCHaLIOHAILHUX HAYKOBO-IOCIIITHUX
CYIIyTHUKAaX Ha COHSYHO-CMHXPOHHIM OpOITI HABKOJIO 3€MJll, KEpyBaHHS SIKUMU
sniiicHioe NASA (CIIIA). ITosepxueBi Ta TtemioBi aHomanii MODIS noka3yroTs
aKTUBHI LIEHTPHU BUSBIICHHA BOTHIO Ta TEIUIOBI aHOMAJIi JJis BUSIBJICHHS JKEpela
3a0pyIHEHHS MOBITPS BiJl UMY, 110 MOKE MAaTW HECHPUSTIMBUIA BILUIUB Ha 310POB s
mronunu. [Ipoagykr MODIS Fire and Thermal Anomalies noctynHuwuii i3 cynmyTHUKIB
Terra (MOD14) i Aqua (MYD14), a Takox kKoMOiHOBaHOTO POAYKTY Terra ta Agua
(MYD14). Op6ita Terra (MYD14) npoxoauTh i3 MiBHOYI Ha MiBJCHb Yepe3 €KBATOP
ypanii, a Aqua (MYD14) npoxonuTh €KBaTOp YACHb 3 MiBAHS Ha miBHiY. J[js
1IeHTH(}IKALI] MOXKEXK Ta OIIHKM IXHIX MapamMeTpiB BHKOPHUCTOBYBAJIU MPOJIYKT
obuucinenr WorldView, mo omnepye manumu cynytHukie Terra (MOD14), Aqua
(MYD14) i koMOiHOBaHOT'O CYITyTHHKOBOTO mpoaykTy Terra ta Aqua (MCD14) [5].
JIsist po3paxyHKY IO MOXKEX 1 IHTErpyBaHHS IXHbOI TEPUTOPII 3a MIIbHICTIO
3a0pyHEHHsS BUKOPUCTOBYBAJIM TEMaTUYHI IHapu KapT 1 TreoiH(opmalliiini
IHCTPYMEHTH, 5Kl € Y BIAKPUTOMY JOCTYII1 IporpamHoro cepenosuiia QGIS.

Puc. 1. OundpyBanHs 101111 MOXKEXK HA TEPUTOPIT 30HHU BITUYKECHHSI
3 19 mo 24 ksitHs 2020 poxy

Po3paxyHok oO0cATy HaAXOMKEHHS PaJi0aKTUBHUX TMPOMYKTIB 3TOPSHHA B
atMocepy TpOoBOAWIH 32 MeToAuKOI0 [6]. OrniHtoBaHHS TepeadadeHoi e(eKTUBHOT
703U BiJl BAMXAHHS PAJI0OAKTUBHHUX MPOMYKTIB 3TOPSIHHS I OCOOOBOTO CKIIATy
MOXKSKHUX TIAPO3ALIIB MPOBOAWIN 3a METOJIUKOIO, omucaHor B [7]. Po3paxoBani
3HAQYEeHHS 1HAUBIAYalbHOI €EKTUBHOT JO3U BHYTPIIIHBOTO OMPOMIHEHHS YYaCHUKIB
MOKEeKOTACIHHS J0OOpE KOPENIOIOTh 3 JaHWMH, OTPUMAaHUMU Ha EKCIIEPTHOMY
JTYAILHUKY BHIIPOMIHIOBaHHS JtoquHK [8]. Are ciig 3a3HaunTH, IO TepeadadeHa
(po3paxoBaHa) 1HAMWBiNya’dbHa e(QEKTUBHA /1032 ONPOMIHEHHS  YYaCHHKIB
MO’KEeKOTACIHHSI HOCUTh OI[IHHUN XapakTep, ajpke TOYHICTh BH3HAUCHHS YUCEITHHUX
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3HAYEHb IHIUBIIYAJIbHUX 03 OMPOMIHEHHS 3aJ€XHUTh Bl 0araThOX YMHHUKIB, SKI
IIpU MOJENIOBAaHHI MOXYTh OyTH BpaxOBaHI HE MOBHOIO MIpOIO, OCKUIBKM MH HE
MPOBOAWJIM MPSIMUX BHUMIPIOBaHb KOHLEHTpALil padlOHYKIIIIB y MOBITPl Micis
noxexi. Crni TakoXX BpaxoBYBaTH, IO MOOJU3Y OCEpPEAKY TOpPIHHS AaKTHUBHICTH
PaAIOHYKIIIIB Y OBITP1 MAaKCHUMallbHa, @ BHECOK Y 3arajibHy €)EKTUBHY 03y MAIOTh
TpaHCypaHoB1 eneMeHTH [9]. MeTonosoris, HaBejeHa B poOOTI, J03BOJISIE€ MPOBOIUTH
KUIbKICHE OI[IHIOBaHHS MPOrHO30BAaHUX 3HAYEHb €()EKTUBHOI 03U BHYTPIIIHBOIO
OMPOMIHEHHS HAaceJeHHs, 00YMOBJIEHE HAAXOMKEHHIM PaJiOHYKI/11B Y HABKOJUIIIHE
CEpelIOBUIIE BHACIIOK MOXKEXK. X04Ya PU3UK MEPEBUIICHHS PIYHUX MEX €PEKTUBHOI
703U TIPU HEBENMKHUX TMOXKEeXKaX HE3HAYHWM, Taki JlaHi MaroTh 3HAYEHHS IS
1HGOPMYBaHHS HACEJIEHHS MPO OTPUMAHHS JOJATKOBHUX 7103 OMIPOMIHEHHS.
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Computer-Integrated Laboratory Power Supply Control System

A computer-integrated laboratory power supply control system is described. The field of
research is analyzed. The main elements of a typical power supply are highlighted. A value-oriented
approach is used. Stakeholders have been identified. Stakeholder values are identified. The main
value of the game is cognitive value. The investment attractiveness of the project is analyzed.
Indicators of investment attractiveness are calculated. The life cycle model of the researched
project is offered and characterized. The conclusion of the research is made.

ChOroJiHI y CBITI IPAKTUYHO Oy/b-sIKE €JICKTPOHHE YCTATKYBaHHS JKUBUTHCS
BIJl JDKepesia mocTiiHoro crpymy. Llum mkepenom moxke OyTu abo0 TajibBaHIYHUN
eJIeMEeHT (aKyMyJIsSITop), a00 MepekeBe JKepeno kuBieHHs. HeoOxiaH1 criokuBayeBi
KOHKPETH1 3HAYEHHS HAIMPYTH 1 CTPYMIB MOXYTh OyTH CaMHUMHU JOBUIBHUMHU. Tomy
NOCTIMHO BUHUKAE MOTpebda B iX MEpEeTBOPEHHI, sIke HaWvacTille BUKOHYETHhCS 3a
JIOTIOMOT OO0 CIEHIaIbHUX IMITYJIbCHUX €JIEKTPOHHUX MPUCTPOIB.

HuHi HEeMOXITMBO ySIBUTH HAYKOBHH 3aKJiaJl, CEpBICHUHN IIEHTp, JabapaTopiro,
JikapHio, 0e3 3acTOCyBaHHS B HHX JiabapaTopHOTo OJOKY >KuBIIeHHA. JloHenaBHa
CTaHJAPTHUM JUIsl IMIYJIBCHUX JDKEpes >KUBJICHHSIOYJIO aHAlOroBE KepyBaHHSA, ajie
udpoBe KepyBaHHs J03BOJISIE ONTHUMI3YBAaTH OIEpaIlil0 KEepyBaHHS, IiJBUIIUTH
KK]I, 3a0e3meunTt JIHIAHICTD PEryIIOBaHHS CTPYMY HaBaHTAXKCHHS.

lNomoBHa (yHKIA TaKUX OJIOKIB — 3HH3WTH HAmNpyry B MEpexi (3a3BHYAll
220 B) 1o HeoOXimHOTO 3HAYEHHS. 3MIHHUN CTPYM IIPOJIOBKYE MATH TaKy K YacCTOTY.
OpnHak Hampyra JOBOJUTHCS J0 HEOOXITHUX MapaMeTpiB 0COOIMBUM CTa0LIi3aTOPOM.
Taki mpunaay BiAPI3HAIOTHCS ITIIBUIIIEHOI TOYHICTIO. BuXinHa Hanpyra cTablibHA, B
HIl BiZICYTHI MyJIbcarlii.
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As To The Problem Of The System Dynamics Of Modealing Of The Threats Of
Emergencies Occurring At The Critical Infrastructure Facilities

Conduction of appropriate studies for the arrangement and ensuring measures for the
prevention of emergencies at the critical infrastructure is an actual scientific task. One of the
options of its solution is the conduction of modelling of the threats of emergencies occurring at the
critical infrastructure facilities. The paper proposes a modelling approach by system dynamics
method.

CydacHuii CcTaH TeonoJITHYHOI OOCTaHOBKM B  YKpaiHi akTyaiizye
HEOOXITHICTh MPOBEJACHHS HAYKOBUX JOCIIKEHD 13 PO3POOJICHHS Ta BIPOBAKESHHS
IHHOBAIIIMHUX TMIAXOAIB, METOMIB 1 3aco0iB 3axUCTy 00’ €KTIB KPUTHYHOL
iHbpacTpyktypu (gami — OKI). Buanknenns nagzsuyaitnoi cutyanii (HC) na OKI y
3B’SI3KY 3 BOEHHUMU JIIIMH MOXE CIPUYMHUTH MOTO BUXiJ 13 Jaxy abo pylHYBaHHS,
[0 CBOEI0 YEpProrw 37aTHE COPUYMHUTH 3HAYHI 3arpo3d JKUTTIO Ta 3JI0POB’IO
HaceseHHs. Tox BaXJIMBUM € Oprafizallis i epeKTUBHE CTpaTeT1uHe MIaHyBaHHS IS
3a0e3MeyeHHsI HaIlloHaIbHOT cTiiikocTi [1-5]. TIpu nmpomy cwim i 3aco0u TUBLILHOTO
3aXUCTy MalOTh OyTH CIIPOMOKHUMH MHUTTEBO PearyBaTy Ha MOXKJIMB1 BUKITUKH.

[[poro MOXHa JOCATTH, 30KpeMa IIJISTXOM IMPOBEICHHS MOJCIIOBAHHS 3arpo3
BuHukHeHHsT HC na OKI. 3acTtocyBaHHd MaTeMaTMUYHHX METOMAIB 1 CYy4YacHHUX
TEXHOJIOTI OIliHIOBaHHS 3arpo3, MozemoBaHHs HC, po3pobneHHs creHapiiB ix
PO3BUTKY HaJal0Th 3MOry chopMyBaTH BIANOBIAHY 0a3y MaHUX JJsi MPOBEICHHS
MOAANBIINX JOCHII)KE€Hb, MIIBUIIUTH JOCTOBIPHICTh OTPUMAHUX pPE3YJbTaTIB, a
TaKOX 3a0e3Me4YnTH TOTOBHICTh J10 pearyBaHHd Ha HC Ta ix edexkTuBHOI JiKBigamii

[2, 6].
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Pozrnstnemo 6e3nexy OKI sik cToxacTuyHy cucTeMy, IO MOXE NepedyBaTu B
Takux craHax (puc. 1):

Sys— craH, 3a skoro OKI 37maTeH BiIBEpHYTHM HENPUIYCTUMI Jisi HMOro
ICHyBaHHS 30UTKH BIACHUM pecypcoM (03HaKa CTaHy — «IOBHA Oe3MeKay);

Syu — cran, 3a axoro OKI He 3mareH BIABEpHYTH HEMPUITYCTUMI JJis1 HOTO
ICHyBaHHSI MOTEHLIMHI 30MTKM BIIACHUM pecypcoM (03HaKa CTaHy — «IOTEHLIHHA
HeOe3IeKay);

Spu — craH, 3a akoro OKI He 31aTeH BIABEpHYTH HENPUITYCTUMI AJig HOTro

ICHYBaHHs peaJibHl 30UTKH BJIACHUM pecypcoM (O3HaKa CTaHy — «pealibHa
HeOe3IeKa ).

SnE(Pnﬁ)

lMoeHa

6e3neka

A6n Avs
Ans Asp
.y Apn
lMomeHuitiHa PeanbHa
Sou(Prn) Hebe3neka Hebe3neka Son{Pon)
Anp

Puc. 1. I'pad craniB #f nepexoniB croxactuaHoi cuctemu OKI

MHOXHMHAa 1IMX CTaHIB CKJIaJa€ TaK 3BaHy «IOBHY TPYIy», I SKOI cyma
iimoBipHOCTel mepeOyBanHs OKI B koxxHOMY BimnoBimHOMY cTaHi (Pns, P, Ppu)
nopiBHIOe onunuil. Y norouHuii momeHT yacy OKI moxke nmepeOyBatu B OTHOMY 3
NepeiYeHNX CTaHiB, 3MIHIOIOYM 1X BUIIAJKOBUM YHHOM SIK 33 «HAMPSIMKOM», TaK 1 3a
«MOMEHTOM Yacy», 3a JI€I0 TOTOKIB BUTIAJKOBUX TIOJTINA:

® (BUHUKHEHHS PEalbHOI 3arpO3M» 3 TEMIIOM Y Yaci Agy;
«YCYHEHHS PeaJIbHOI 3arpo3m» 3 TEMIIOM y 4Yaci Ays;
«BUHUKHEHHS MOTCHI[IHHOT 3arpo31» 3 TEMIIOM Y 4aci Agy;
«YCyHEHHS TIOTEHIIIIHOT 3arpo3u» 3 TEMIIOM Y 4acl Ayg;
«IIEPETBOPEHHS MOTEHIIIHOI 3arpO31 B PEANbHY» 3 TEMIIOM Yy Yacl Amp;
® (IEpPEeTBOPEHHS peaibHOI 3arpOo3U B MOTEHLIWHY» 3 TEMIIOM Y Yaci Apn.

[lotokm moxmii 13  «3arpo3amu  BuHUKHEHHS HC»  BBaxaroTbcs
MMyaCCOHOBCHKUMHU, MPUYOMY IHTEHCHUBHOCTI MOJiA BUHUKHECHHsS (YU 30UTbIICHHS
roBipHOcTi BUHWKHEHHS) HC BH3HA4arOThCS 30BHIMIHIMEA (PAaKTOpaMH, a TMOAii
JmiKBiganii (4u  3MEHIIEHHA WMOBIpHOCTI BuHUKHEHHs)) HC — BHyTpilIHIMU
¢dakTopamu, MOB’I3aHUMHU 3 MOMIIMBOCTSMH CHCTEMH IIOJI0 CEPEIHIX BUTPAT Yacy T
Ha JIKBIJAlI0 peanbHo1 (uu noteHuiitHoi) HC:
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6 — (1/Tp6); ﬂ“n6 = (l/Tn6); ﬂ’pn = (1/Tpn) (1)

Tomy OKI 3 po3riassHyTMM BHYTPIIIHIM HPOLECOM 3MIHM CTaHIB THILY
«HeTmepepBHUMN NaHIor MapkoBay» il BBaKaTH CTOXaCTHYHOIO CUCTEMOIO MI0JO0 il
¢yHKII0OHANBHOT cTanocTi. [IpoanaiizyeMo 110 CTOXaCTUYHY CUCTEMY.

Kopucryrouncs rpadoM ctaHiB 1 mepexoiB (PUCYHOK 1), CKIageMO CUCTEMY
nudepeHiitnux piBHAHb (piBHsAHHSA KoiMoroposa) myig TemmiB (LIBUJIKOCTI y 4aci)
3MIHM WMOBIpHOCTEH CTaHIB (Sps, S, Spu) 32 YMOBH 3MIHM CTaHIB 3 BIIOMHUMH
TEMITaMU TIePeXO/IiB (A) 711 CUCTEMU:

d

326 =—(Agn + A6p) Pus () + Ay - Py (V) + A5 - P (1)
d

Z:H - 1511 ) pn6(t) - (ﬂ“n6 + ﬂ’np) : an(t) + ﬂ’pn ) pp"‘ (t) (2)
d

S:H =op  Pus (1) + Ay - P () = (A5 + 4,0) - P pu (V).

3anuiieMo yYMOBY CTaIllOHAPHOCTI Tpolecy nepexoiB (s t—oo), Koau
MOX1JIH1 32 YacOM CTarOTh PIBHUMH HYJIO 1 MOTOYHI WMOBIPHOCTI CTaHIB JOCITAIOTh
BIATOBITHUX aCUMITOTUYHUX 3HaU€Hb (Pug, Pru, Ppu), TOOTO

ﬂ’6n no (ﬂ’n6 +4 )P +ﬂ'pn PpH 0 (3)

ﬂ“6ppn6+ np }’lH ( 6t pn) pH

Lls cucTema JiHIMHUX PIBHSHB € JIIHIMHO 3aJIe)KHOI0, OCKUTBKHA CyMa OyIb-sIKUX
JBOX 3 HHUX JOPIBHIOE TpeThOMY. TOMY BHKIIOUMMO 3 JaHOI CHCTEMH, HAIPHUKIA],
OCTaHHE (TpeTe) PIBHAHHSA, 3aMICTh SKOTO J0JAaMO PiBHSHHS YMOBHM ITOBHOTH ITi€i
MHOXHHH CTaHIB IS X HMOBIPHOCTI. Y pe3ylbTaTi OTPUMAEMO CUCTEMY PIBHSHbB:

AnPos — (A + n)P +/I P —O

‘pn’ pH
P +P,+P, =1 4)

Po3B’s13yemo 1110 cucteMy piBHSHB (Hampukiaa, MmetogoMm Kpamepa).
JleTepMiHAaHT CUCTEMU MAaTUME TAaKUi BUTIISAL;

- (2611 + ﬂ’6p) ﬂ’n6 ﬂ’p6
A= ﬂ’6n - (ﬁ’n6 + ﬂ“np) ﬂ’pn J (5)
1 1 1
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YacTkoBi JeTepMiHAHTH (711 CTOBIMUMKA «BUILHUX» YJICHIB CUCTEMHU PIBHSHB)
BIJIIIOBIIHO:

0 Ao A 6
A6 =0 - (/’Ln6 + //an) /Ipn ’ (6)
1 1 1
- (l6n + ﬂ6p) 0 ﬂ’pﬁ
A, = Asn 0 ﬂ.pn : @)
1 1 1
- (2611 + 2’6p) ﬁ’n6 0
Ap = 1511 - (/1}16 + ﬂ’np) 0. (8)
1 1 1

OcTaToyHO pINIEHHSM JaHOi CHUCTEMHU PIBHSHb € ACUMIITOTHYHI 3HAYEHHS
NMOBIPHOCTI MepeOyBaHHS CUCTEMHU B KOXKHOMY CTaHI:

Pn6 = (A6 /A)’ PnH = (An /A)’ PpH = (A6 /A) (9)

Came 3HaueHHs IMOBIpHOCTI Pys ciig BBakaTH OIIIHKOK JKHUBYYOCTI, a
3HaueHHs Pp, — omiHkoro BpasznuBocTi cucreMu. fxmo 1 OKI mae oneparuBHo-
CTpaTeTiuHy BaXJIUBICTh AS, TO 3aBASKH IMOBHOTI I'PYIU MOAIN (CTaHIB OE3MEKU Ta
HeOesneku OKI) maTeMaTnuHe crioliBaHHS HEIOIYIICHUX 30UTKIB CTAHOBUTHME:

VS =P;, xAS, (10)
a MaTeM. CTIOJIiBaHHS HAHECCHUX 30MTKIB (ITOTCHITIATbLHUM 1 peaIbHUN PU3HK):

WS, =P, xAS; WS, =P, xAS. (11)

Omxe, g 3amo0iraHHs 3arpo3aM BHHUKHCHHS HAJI3BHYAMHUX CHTYyaIliil Ha
OKI Ta HemomymeHHs 3arpo3 HAJACUCTEMI KPUTUYHOT 1HOPACTYPKTYpH TPOBOIATHCS
JOCIIHKSHHSI TIIOJI0 CTBOPEHHS MaKCUMaIbHO €()EeKTHBHOI MICHCTEMH 3a0€3MeueHHS
oesnexkn OKI. Ilpm mpoMy 3acTOCOBaHO MiAXiJ MOJEIIOBAHHS METOIOM CHCTEMHOL
JTUHAMIKH, KWW 1 BU3HA4Yae y crienudiuHii AJi1 HOTO iHTeprpeTallii 00’ €KT, METy,
MpeaIMET, HayKOBY 3a7a4y, METOJIUKY (TTporpamy) Ta HAyKOBHUH amapat JOCIiHKEHHS.
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PO3POBJIEHHS CUCTEMM JJISI JMCTAHIIHHOTO MOHITOPUHTY
ITAPAMETPIB HABKOJIMIIHBOI'O CEPEJJOBHIIA

Hosak /I. C., Momencskuii A. O., Cykano M. JI.
Kuiscokuti Hayionanvuutl ynigepcumem mexuonocit ma ouzauny, Kuis, Ykpaina
Hayionanvnuti ynisepcumem xapuosux mexnonoeiu, Kuis, Yxpaina
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Development of a System for Remote Monitoring of Environmental Parameters

The system equipped with microcontroller and sensors have been researched and analyzed.
The server part based on PHP + MySQL software and a client-server part for the sensor based on
the ESP32 microcontroller has been developed. The developed system includes the measurement of
the following parameters: temperature, relative humidity and atmospheric pressure. The developed
system can be used in various areas, such as environmental monitoring, registration of factors in
the verification of measuring instruments, as well as measurement of microclimate parameters in
industrial and residential premises.

BumiproBanHs mapaMeTpiB JOBKULIS 3adinmae Oarato o0macTeil IoChKO1
TISUTBHOCTI,  HAMPWKIAN, MPOMHUCIOBICTH abo0  J1abopaTopiss BHCOKOTOYHHX
BUMIpPIOBaHb, MpUBaTHA caanba abo MeTeoposioriyHa CTaHIlisA. TakoX s SKICHOTO
BUPOOHUIITBA Oyab-sIKOT TPOAYKIi HEOOXiAHI TEeBHI yMOBH HABKOJHIIHBOTO
cepenoBumia. Came TOMY OCTaHHIM dYacoM poOJsATh Oe3nmepepBHI BUMIpIOBaHHS
MapaMeTpiB IOBKULIA Ta iX aBTOMAaTH3AIlIIO.

Metoro poboT € po3poOKa aBTOMATH30BAHOI OE3POTOBOI CHUCTEMHU
BUMIPIOBaHb TapaMEeTpiB JOBKULIS. B mpoiieci AOCHIIKEHHS MPOBOIUIUCS:
JOCJIIJIPKEHHST 00JacTel 3aCTOCYBaHHS CUCTEMM BUMIPIOBaHb MapaMeTpiB JTIOBKLLIS,
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(GbopMyBaHHS BHUMOI JO CHCTEMH BHMIPIOBaHb, BHOIp BUMIPIOBAHUX BEJIWYHUH,
po3po0Ka CTPYKTYpPH Ta MPOTPAMHOTO 3a0€3MEUCHHS CUCTEMHU.

B pe3ynbTaTi AOCHIIKEHHS CTBOPEHO aBTOMATU30BaHy O€3IpOTOBY CHUCTEMY
BUMIPIOBaHb MapaMETPiB HABKOJIMIIIHHOTO CEPEOBUINA, KA BUMIPIOE TEMIIEPATYPY,
BIJIHOCHY BOJIOTICTh HaBKOJIUIIHBOTO CEPEIOBHUIIA Ta aTMOC(EpHUN TUCK.

B sikocTi MmikpokoHTposiepa Oyno BuOpano miaty ESP32, sxa nmoctaBiseTscs 3
CEHCOPOM JOTHUKY, BOYJOBaHMUM JaTUMKOM XoJa Ta AATYMKOM Temmeparypu. Jlmis
BUMIPIOBaHHS MOKA3HUKIB HABKOJIMIIIBOTO cepefoBuia 0yno BuOpano cencop BME
280, KMl Mae 3HUKEHE €HEPrOCIOKMBAHHS, BUCOKY TOYHICTh pOOOTH Ta 3aBOJCHKE
KaJliOpyBaHHsI, a TAKOK MICTUTH J[Ba NociiioBHUX iHTepdeiicu: [12C 1 SPI.

[IporpamyBaHHsI MIKPOKOHTpOJIEpY BiAOyBamocsi 3 BUKOPHCTAHHSIM MOBH
nporpamyBanHs C++. Jlisg cepBepHOi YacTMHM POOOTH BUKOPUCTOBYBAIH MOBY
nporpamyBands PHP Tta pemsmiitny 6asy nanux MySQL. Crpykrypa po3poOieHoi
CUCTEeMHU HaBeJleHa Ha puc.l. Ha puc. 2 HaBeneHO 3aJIeKHOCTI TeMIepaTypu Ta
BITHOCHOI BOJIOTOCTI HAaBKOJUIITHHOTO CEPEIOBHUIIA BiJ] Yacy, Kl MOKHA OTPUMATH 3a
pPaxyHOK BBEJICHHs B BIKHO Opay3epa BiJIITOBIIHOTO 3aMMTY J0 CEpBepa.

@pd
Wi-Fi d
ﬁ / router (access point)

Internet

™ YOUR DOMAIN

ESP32 or ESP8266

+

BME280 sensor

§ &

Temperature Humidity Pressure J

HTTP POST f

+

requestavery L hosting server

30 seconds

y

@script

mrct-rata nl
post-aata.pnp

Publish sensor readings

to database m

< —
. — 4 (ESP-GarLpiy

Data visualization from
anywhere

Puc. 1. Cuctrema ajist TMCTAHIITHOTO MOHITOPUHTY HapaMeTPiB HABKOJIUITHHOTO
cepeoBUIIA
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Puc. 2. 3anexxHOCTi 3MiHU MTOKA3HUKIB TeMIIEpaTypy Ta BIIHOCHOT BOJIOTOCTI BiJ] 4acy

Po3pobiieHo amapaTHO-TIporpaMHUI KOMILIEKC, IO CKJIaIa€ThCsl 3 CEPBEPHOI
yacTHHU Ha 0a3i mporpamuoro 3abesmeuenus (PHP + MySQL) ta kimi€eHTCBHKOT
yacTHHH Ha 0a3i mikpokoHTposiepa ESP32 ta cencopa BME 280.
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MOBLIBHI 3ACOBU KOHTPOJIIO KOHCOPLHINHUX EKOTOHIB
3AXUCHOI'O THUITY HA HIVIAXAX 3AJII3HUIIT

Oo6mra A. ®@., Yurins B. 1.
Hayionanvnuu ynisepcumem «Jlvgigcoka nonimexunika», Jlveis, Yxpaina
E-mail: obshta2002@gmail.com,vchygin@gmail.com

Mobile Means of Control of Protective Consortive Ecotons on Railway Tracks

It was found that it is necessary to apply the method of multifactorial centralized regulation
of the quality of the functioning of the PCE in order to improve the normative support and the
quality of the functioning of the PCE. Unmanned aerial vehicles such as multicopters are important
tools for effective monitoring of PCE. An experimental unmanned aerial vehicle based on the S500
Multi-Copter Quadcopter PCB Kit and the PixHawk PX4 autopilot, Raspberry Pi on-board
computer was manufactured, debugged and tested. to study the processes of video monitoring of the
operation of PCE. The possibility of monitoring the functioning of PCE through the implementation
of photo capture and video transmission processes has been established..

BB 3aii3HUYHOrO TPAHCIIOPTY 3 MOTO CTalliOHAPHUMHU Ta TEPECYBHHUMH
JpKepenaMu 3a0py/IHEHHs Ha CEpelOBHINE TOPOKye Oarato mpoOseM, OCKUIbKU
BKJIFOYAE  TIOPYIIEHHS  CTIMKOCTI  MPUPOAHUX  JIAHAMA(PTHUX  KOMILJIEKCIB
TPAHCIIOPTHOIO 1HPPACTPYKTYPOIO MIJIIXOM PO3BUTKY €p03iii 1 00BaIIiB; 3a0pyIHEHHSI
atMochepu BIANpaAIllbOBAHUMHU Ta3aMU; TOCTIHHE 3pOCTaHHS pPIBHSA 3a0pyIHEHHS
IPYHTY Ha(TONPOIYKTaMH, MOJIOTAHTAMH Ta CEIUMEHTaMH, a TAKOX MPOJIyKTaMU
BUJIyBaHHS M OCHUIIAHHS CHUIIKUX BAHTaXIB (BYTULIS, pyda, HEeMEeHT Tomio). OxHuMm i3
BXIMBUX €KOJOTTYHUX METOJIB 3aXUCTY HABKOJIHMIIHBOTO MPUPOIHOTO CEPEIOBUIIA
(HIIC) € BukopuctanHs KoHcopiiii exoroHiB 3axucHoro tumy (KE3T, protective
consortive ecotons (PCE)) — peanbHUX NPUPOAHMX AMCKPETHHX CTPYKTYPHHX
OJIMHUIT> POCIMHHOTO TOKPHBY, SKI MaroTh crenudidyHi BIACTUBOCTI, a caMe —
3/IaTHICTh 3aXUIIATH HABKOJIMIIHE CEPENOBHUIIE BiJ NIyMy, MIKIIUITMBUX PEYOBHH Ta
3aJTI3HUYHY KOJIIIO BiJI CHIT'Y, BITPiB, IHIIUX MPHUPOTHO-KIIMATHIHHUX (pakTopis [1].

bynoa KE3T xapakrtepusyeTbCs BEIUKOIO CYKYHHICTIO TapaMeTpiB:
KUTBKICTIO, MIMPUHOIO, TMOPSAKOM PO3MIIIEHHS JICOCMYT Pi3HUX KOHCTPYKIIH 1
MDKCMYTOBUX I1HTEpBAIIB PI3HOI IIUPUHHU, KUIBKICTIO PSIIB JIICOBHX TOPId, IX
YepryBaHHSIM 1 3MIIIYBaHHSIM, a TaKOXX IIUPUHOIO MDKPSAAb 1 BIICTAHHIO MIXK
pociIMHamMu B psny [2].

Ananiz Cragmaprie ISO 9001:2015 Ta ISO 14001:2015 moka3zaB, mo ixHi
BUMOTH JIO HOPMYBaHHS SKOCTI 3aXMCHHX HACa/pKCHb TNependadaroTh, 30KpeMa,
3aCTOCYBaHHSI MPOIECHOTO IMIAXOMy JO OIIHIOBAHHS BIJIMBY OCHOBHUX pPECYpPCiB
30BHIITHBOTO CEPEOBHUIIA Ha MPOIICCH (DYHKI[IOHYBAHHS €KOCHUCTEM.

HopwmyBanns sikocti KE3T na ocnoBi Ctangaptie ISO 9001:2015 rpyHTyeThes
Ha JIOCHI/PKEHHSIX TMPOOJIeMU 3pOCTaHHS NPOJYKTHUBHOCTI JepeBocTaHiB. Jlis
3rOpTaHHsl PI3HOMAHITHOI €KOJOriuyHoi 1H(dopMalii, OJIepXKyBaHOi B pe3yibTari
BEJICHHS E€KOCHUCTEMHOI0 MOHITOPUHTY pO3po0JieHO e(dEeKTUBHI 1HTErpajibH1
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IMOKA3HUKH, K1 JTO3BOJISIOTH OI[IHUTH CTaH OIOTHYHMUX 1 a0l0OTHYHHUX KOMITOHEHTIB
exocucteM 1 BizyanizyBatu ctaH HIIC Ha oOcTexyBaHUX TEPUTOPISAX.

CraH 610TMYHOI CKJIa0BO1 JIICOBUX €KOCUCTEM B1OOpaXaroTh JBa IHTErPAIbHI
MOKA3HUKHU: I1HAEKC CTaHy JEPEBOCTAaHY Ta IHAEKC CTPYKTYPHOIO PI3HOMAHITTS
JmicoBoro OioleHO3y. I[HIEKC CcTaHy JepeBOCTaHYy BIOOpaKa€ >KUTTE3JATHICTD
JIEPEBHOTO TMOJIOTY 4Yepe3 CepPeIHbO3BAXKEHUN CTYNIHb OOJUCTSHOCTI KpPOH 1 Jae
BIJIHOCHE YSIBJIEHHS MpPO O10JIOT1YHY MPOAYKTHBHICTH Ta €KOJOTIYHY aCUMUIATUBHY
3IaTHICTh JOCIIIKYBaHOI AUIAHKM Jicy. 3aXucHa epektuBHicTh KE3T omiHioeThecs
32 HACTYNMHHUMHM KJlacaMu: JOOPUN — KOJIM HACaPKeHHsI He TOLIKOKEeH1 a0o cinadko
MOIIKO/KCHI aHTOPOIIOTCHHUMHU YWHHWKAMH  3aJli3HMIN; 3aJ0BUTBHUN — KOJIH
HECTIPUSATIINBI YNHHUKHA YaCTKOBO MPU3BEJH JI0 ICTOTHOTO OCIA0JICHHS, TOTaHUA —
KO OyAb-SKUHM 13 HECHPHUATIMBUX YMHHUKIB 3HAYHO BIUIMHYB HAa HACa/PKCHHS,
AyXKe TMOTaHui — KOJIM HACaPKeHHs 3HaAYHO TMOIIKO/PKEHI OararbMa YMHHUKAMH.

Kurreznaticte KE3T OIHIOETBCS KOMIUIEKCHHM  TTOKAa3HUKOM,  SKHIMA
3aJJA€ThCS Y BUTJISII CKATAPHUX MTOKA3HUKIB:

1) iHOeKCy cTaHy JepeBOCTaHy, SKHW BigoOpa)kae IKUTTE3IATHICTh
JIEPEBHOTO TIOJIOTY Yepe3 CepeHbO3BAKEHUU CTYIIHL OOJHMCTSIHOCTI
KPOH 1 Jla€ BIIHOCHE YSBJIEHHA NpPO OI0JOrIYHY MNPOAYKTHUBHICTH Ta
€KOJIOT1YHY aCUMUISITUBHY 3/IaTHICTh JOCTIKYBaHOT TUISTHKH JIICY;

2) IHIEKCY CTPYKTYPHOTO pI3HOMAHITTS JIiCOBOrO OIOICHO3Y, SKHiA
BioOpakae 30€peKEHHsSI CTPYKTYPH KIFOYOBUX E€JIEMEHTIB JIICOBOTO
cepeqoBHINa B 00CTEKEHUX JUISHKAX JIICY;

3) IHAEKCY CTPYKTYpPHOTO PI3HOMAHITTS, SIKHH € OJHHUM 13 YHiBepCaIbHUX
MOKa3HUKIB PI3HOMAHITHOCTI B Teopii iHpopmaIrii;

4) exBIBaJCHTHOTO PIBHS 3BYKY BHACIIIOK PyXy TPAHCIOPTY Ha IUIsIXax
3II3HUYHOTO TPAHCIIOPTY;

5) xonuenTpartii coneit metaiiB y KE3T;

6) piBHS padialiifHOro BUIIPOMIHIOBAHHS.

Jlns po3B’s3aHHS 3a/1ad yOpaBIiHHA HEOOXITHE YiTKE PO3YMIHHS CTPYKTYpH
KE3T, kepyrounMu napameTpamu B AKHUX, 30KpeMa, €: BEpTUKaIbHA CTPYKTypa, sKa
3a/1a€ThCSA ﬂpycaMH (Ipyc DOMIHYIOUHX NEPEB; CEPEAHINA SIPYC; YarapHUKOBHH SIPYC;
MOXOBO-TpPaB’sIHUI ApyC; SPyC 3aJIATaHHS KOPEHEBHUI 1 KOPEHIB TpaB’STHUCTHUX
pPOCIIMH, IO YKOPEHSIOThCS Yy BEpXHbOMY Mmapi IpyHTy — 15-20 cm; spyc
TpaB’STHUCTUX POCIHMH 3 TIHOMUM po3TanryBaHHsIM KopeHiB — 50-70 cm; spyc
KOpEeHIB 4arapHukiB — 1-3 M; spyc kopeHiB aepeBHuX mopig (H— mo 5-6 m),
micoBa miactuika (H— 1-3 cm); rymycoBmit ropm3ont (H— 20 cm— 1,5 m);
ropu3oHT BuMuBaHHS, abo HakommyeHHs (H — 0-20 cwm); mepeXimHwii TOPH3OHT
(H— mo 180 cMm;); ropu3oHTalbHA CTPYKTypa: KUIBKICTH PSAIB, IIUPUHA PSIIB,
PO3MIIICHHS AEPEB Y psiaX Ta KyiicaX, KUTbKICTh KYJIIC TOIIO.

[Ipo6nema xouTpomto sxocti QynkmionyBanHs KE3T Ha 3amizHUYHOMY
TPAHCTIOPTI1 BUKIIMKAE PSJ CKIAIHUX 3aBJaHb, K1 HEOOXITHO BUBYUTHU Ta PO3B’SA3aTH
3 ypaxyBaHHSM KiO€pHETUUYHOIO XapaKTepy METO/IIB €KOJIOTTYHOTO MEHEI)KMEHTY.

s orpuMaHHs 1OCTOBIpHOI 1H(OpPMaIIli HEOOXITHO 3aPONMOHOBAHUMN M1AX1T
peanizoByBaTH B TaKUX HampsiMaX: 3aCTOCYBaHHSI HE TUIbBKHM METOJIIB MaTeMaTUYHOT
CTaTUCTUKH, a ¥ 1HPopMaIlli Tpo MEXaHI3MH peakilii EKOTOHIB Ha 30BHIIIHII BIUIUB;
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BUSBIICHHS CTYINEHS BIUIMBY KOHKPETHUX 30BHIMHIX (akTopiB Ha crtan HIIC;
BCTAHOBJICHHS BIUIMBY B3a€MO3B’S3KIB PI3HUX MMapaMeTpPiB; BUBYEHHS MEPIOAUYHOCTI
4acoBOi Ta MPOCTOPOBOI MIHJIMBOCTI aHANI30BaHUX IMapaMeTpiB Yy KOHCOPLIAX;
OTPUMAHHS MOJKJIMBOCTI PO3JAUIBHOT OLIHKM KUIBKICHUX HapaMeTpiB PO3BUTKY
MPUPOAHUX 1 AHTPONOTEHHUX MPOLECIB B KOHCOPLISAX 1 MPOrHO3YBaHHS TEHJIEHLIHN B
€KOTOHaX IMpU CYKYNHOMY BIUIMBI NPUPOAHMX 1 AHTPONOrE€HHUX (HAKTOPIB;
BU3HAYCHHS ONTHMAJIBHOTO YKCJIa HATYPHUX BHUMIPIOBaHb OJHOTO TapaMeTrpa B
€KOTOH1 1 pIBHS JOCTaTHBOI TOYHOCTI IHCTPYMEHTAJIBHUX 3aCO0IB E€KOJIOT1YHOIrO
MOHITOPHUHTY.

3arajJpHUl  aNTOPUTM BUKOPUCTAaHHS BU3HAUCHUX TIOKA3HHUKIB TIOETHYE
BCTAHOBJICHHS # OWIHKY BianoBigHuX @akropie HIIC muisixom mnpsmoro a6o
HENpPsIMOTO BU3HAYEHHS 3a MaTepiajlaMi MOHITOPUHTY 1XHIX KUIbKICHUX MMOKa3HUKIB,
a TaKO>XK CTBOPEHHSI HA OCHOB1 06araToCMeKTpaIbHUX TaHUX TMPOCTOPOBOi OCHOBH IS
OIIHKM BIUIMBY 00’ €kTa 3anmizHuli Ha ctad HIIC [3].

OnHuM 13 BaXIMBHX 3ac001B, fKI JO03BOJSIOTH €()EKTUBHO 3/1HCHIOBATH
moHiTopuHT KE3T, € 6e3ninorHi mitaneH1 anapatu (BIIJIA) Tuny MynbTUKONTEPIB.

B mitepatypi [4—6] omucyrOThCS, B OCHOBHOMY, MO>KJIMBOCTI 3aCTOCYBaHHS
BIUUTA Tumy MyJIbTHKONTEPIB Il MUBUIBHOTO (HDOTO3HIMAHHA, sl BIMCHKOBUX
IiJ1el, 30KpemMa, po3BiiAKHU, Mg aepodoTo3HiMaHHSA. OCTaHHIM YacoM 3’ SIBISIOTHCS
poOOTH, MOB’s3aH1 3 BUKOPUCTAHHAM iX y c(epl CIEKTPAIbHOIO MOHITOPUHTY CTaHy
nociBiB [7]. Oxpemi myOuikaiii HagalOTh 3arajibHi TMOHATTA MPO TakKi CKIAI0Bi
€JIEeMEHTH KBaJpPOKONTEpPA, SK aKCEJIEePOMETp, TIPOCKOM, OapoMeTp, KOHTpPOJEp
nosiboty, GPS-HaBiraTop 1 kommnac [8]. Aje 11i poOOTH HE TOPKAIOTHCS MPAKTUYHOTO
HaJaITyBaHHS CHCTEM CTaOuTi3allii moJboTy, (hOTO3aXOTUICHHS 1 BiJiconepe1aBaHHs.

Jlns  pochmimKeHHs TpoIeciB  BigeoMoHITOpUHTY (GyHKIIoHyBaHHS KE3T
BUTOTOBWJIM, BIIJIArOAWIM Ta BHUIPOOYBAIM EKCIEPUMEHTAIbHUM Oe3MUIOTHHMA
mitaneHuii  kommuieke [9-10] ma ocuoBi kBagpokonTepa S500 Multi-Copter
Quadcopter PCB Kit i aBrominora PixHawk PX4, 6opToBoro komm’torepa Raspberry
Pi. CranmapTHi HalalmTyBaHHS aBTONIOTAa 3MIHWIM IS HOr0 ONTHMAJIbHOT
B3a€MOJII1 3 60pTOBUM KoMIT roTepoM. I1igiopaHo ereMeHTH KonTepa — PeryiIsaTOpH
MOTOPIB, BileOKaMepy, kommac, akcenepometp, GPS-mpuitmau 1 6apomeTp, a Takox
nmapaMeTpu ISl MABUINEHHS HAIIHHOCTI poOOTH KOMILIEKCY. Bimmarogmmm Ha3zeMHy
CTaHIIIIO 3 IMYJITOM KEPYBaHHs, HOYTOYKOM 1 0€3IpOTOBOIO CUCTEMOIO 3B’ SA3KY.

Ha xBagpokonTepi BCTAaHOBWJIM JOCUTH TOTYKHUUW KOHTPOJIEP TMOJBOTY
Pixnawk PX4, skuii crtBopeHuid Ha 0a3i opuTiHAIBHOT TuIaTH 3 32-OiTHUM
MPOLECOPOM 1 CYYacHOIO OINEPAaTUBHOIO CHCTEMOIO, sfKa 3abe3rneuye IIBHAKE Ta
HaJIiHE OMpAIfOBaHHS JaHUX. ABTOIIOT BOJOJIE BIIKPUTHUM IPOTPAMHUM KOIOM,
0 JIO3BOJIWJIIO TpHUEIHATH OopToBuwii komm’totep Raspberry Pi 3 BiacHoro
mporpamMor0 kepyBaHHsA. Komm’iorep Mae 64-pospsauuii 4-saepHuUil mporecop i3
TakTOBOIO yactoToro 1,4 I'T'm, nBogiana3oHHy 0€3pOTOBY MEPEKY, IIBHIKY MEPEKY
Ethernet 1 minrpumky Power-over-Ethernet 3 okpemum kanamom POE HAT.
Bineokamepa Raspberry Pi v2 mae 8-meramikcensuuii cencop Sony IMX219, skwmii
migTpumye Bimeopexkumu 1080p30, 720p60 i VGA90. YV xortponepi Pixhawk
BctaHoBieHo GPS-monyns Ublox-neo-m8n, 06’eananuii 3 kommacom HMCS883L,
o6apomerp MEAS MS5611. Bukopucranu peryiasaTopd MIBHAKOCTI OOepTaHHS
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Hobbywing XRotor 40A APAC Brushless ESC 2-6S 0e3k0JIeKTOpHUX IBHUTYHIB
SUNNYSKY V2814-11 800KV Outrunner Brushless Motor.

Ilepen myckoMm MakeTa O€3MUIOTHOTO aBIALIMHOIO KOMIUIEKCY MONEPEIHBO
MEepeBIPSUIM HAJAIITYBAHHS BCIX MOro €IeMeHTIB. ABTONMUIOT KOPEKTHO pearyBaB Ha
BC1 KOMaH/IM MyJbTa KepyBaHHs. [Ipu mycky xonrepa BinOyBaBcsl piBHOMIpHHUNA pyX
BrOpy, @ TAKOX CTIMKe 3aBUCAaHHS B MOBITP1. Lle cBIAYMIO PO CUHXPOHHICTH POOOTH
MOTOpIB, @ OTXE, MPO MPAaBWIBHICTH aBTOMATHYHOTO HAJAIITyBaHHS PETYIATOPIB
MIBUAKOCTI oOepTaHHs MoTOpiB. [lepeBipeHo mpame3gaTHICTh 1 HaJalITyBaHHS
CCHCOPIB KOINTEpa y BIAMOBITHUX pekuMax moyboTiB — Stability, AltHold, Sport ta
iH. BusiBneHo, mo ceHcopu 31aTHI 3a0e3MeudTd HaJiiiHI TOJbOTH B YCIX
OPOTECTOBAaHUX pexumax. [l mnepeBipKH y3roJKEHOCTI poOOTH KOMILIEKCY
BCTAHOBWJIM 3B’SI30K MK aBromiyiorom Pixhawk Tta OGopToBuM KOMIT'tOTEpOM
Raspberry Pi. 3a nomomoror BIacHOI MPOrpaMu MEPEKOHAIUCS, IO JBa MPUCTPOI
NPALIOIOTh Y3TOJIKEHO 1 € MOXJIMBICTh €KCIEPUMEHTAIbHUX JOCIIIKEHb MPOLIECIB
¢doTo3axoruieHHs 1 BijeonepeaaBaHHs Npu MOHITOpUHTY (yHKiionyBanHs KE3T.
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Research and Creation of App For Employee Monitoring

The rapid evolution of technology determines the future development of the security system.
Today, one of the development priorities of any developed country and its strategy is to improve the
quality of security systems and, above all, to use them effectively to ensure access to information
only to those who have the right to do so. The use of personnel identification system will increase
the level of security and reliability of information storage.

Ha renepimniii yac iHpopMalliiiHi TEXHOJOT1i pPO3BUBAIOTHCA HaA3BUYANHO
MIBUJAKO. bBUIBIIICT, AOKyMEHTallll, Iu1aHu, O0a3u JaHuX 30epiraloThCs Ha
NEPCOHAIBHUX KOMIT'IOTepaxX, abo cepBepax. Takud Migxia JT03BOJISE IIBUIKO
BUKOHYBATH TIOCTaBJICHI 3aBJIaHHS, aji¢ ¥ CTBOPIOE 3arpo3W BUKPAJCHHS BaKIMBHX
nanux. [ligmpueMcTBa BKJIAJAIOTh 3HAYHI KOIITH B CTBOPEHHS Ta PO3BHUTOK, abo
BUKOPUCTAHHS 3aXUCHHX CHUCTEM I 3a0e3nedeHHs iHGopMaIlliiHoi Oe3neKkH sk
BIJITLTIB, TaK 1 OKPEMHUX TPAIliBHUKIB.

CtBOpeHHs AoJaTKa /Il MOHITOPUHTY TPAIIBHUKIB J03BOJIUTH MiAMPUEMCTBY
OUTbIl €EeKTUBHO BUKOPHCTOBYBATH CHUCTEMHU 3aXHCTYy HUISXOM BinctexxkenHsa [13,
SIK€ HaMaraloTbCsl BCTAHOBUTH MPAIiBHUKH, MEPEXi 3a PI3HUMH BeO-TIOCHIIAHHIMU.
3abe3reueHHss Oe3IeKu BIAIrpae OAHY 3 KJIIOUOBHUX POJIeH B Cy4aCHOMY CBITi. A
TaKOX JTO3BOJIUTH ITITHATH PiBEHb 1HGOPMAIIIHHOT 0e3MeKH.

BrparuBmu koHdineHmiiHi gaHi, abo oTpuUMaHHA MaWOyTHIX IUIaHIB
KOHKYpEHTaMH MOJKE€ HAIIKOJWTH PO3BUTKY Ta IiJIpBaTH JOBIpY, IO MOXKeE
pu3BeCTH 0 PiHAHCOBUX BUTPAT, 00 IHIITUX OLIBII CEPHO3HUX HACIIMIKIB.

Haii6inpm HeOe3meuHnMu eleMeHTaMu Il iHpopMariiiHoi Oe3rmeku € cami
MpaIliBHUKKA IINPUEMCTBA, SIKi JOMyCKalOTh Oaratro IOMWIOK. | HaBiTh HE
Mi03PIOIOTH 110, BIAKPUBAIOTH IIISAX 3JTOBMHUCHUKAM JIO0 KOMIT IOTEPHHX CHUCTEM B
cepenuHi mianprueMcTBa. HaltOoinbn THTOBUMYU MTOMUJIKAMU TIEPCOHATTY €:

e (CTBOpEHHS MPOCTUX MAPOJIIB.

o [lpamiBHuku 30epiraroTh BCi Maposi B TEKCTOBOMY BHUIJIANI Ha
KOMII FOTepPHIN CUCTEMI.

o [lepexonsTh 3a MOCUITAHHS 3 CyMHIBHUX JIUCTIB.

¢ BcTaHOBIIOIOTH CYMHIBHI PO3IIMPEHHS 71 Opay3epa.

e HanaroTe goctyn A0 KOPHOPATHUBHOIO OOJIIKOBOT'O 3aMHUCy CTOPOHHIM
JFOTISIM.

e He BukOpucTOByIOTH cucTeM MmU(PYBaHHA JaHUX HA PoOOUOMY
KOMIT’FOTEpHOMY OO0JIaTHaHI.
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e BuKoOpHUCTOBYIOTh KOpPIOPATUBHUN OOJIKOBHHA 3amUC AJiE OCOOUCTUX
IJIEH.

BpaxoBytoun BuIe3a3HaueHi TOMUJIKH, MOXKHA 3pOOWTH BHCHOBOK, IO
MIEPCOHAJl Yepe3 CBOIO HeN0aTICTh 3JaTHUN JOMOMOITH BUKPACTH 1HQOpMALIIO YU
KOH(]1JEHIIIIHI TaHI.

CTBOpEHHsI CHUCTEMH MOHITOPWHTY TPAIiBHUKIB JO3BOJHUTH aBTOMAaTHU3YyBaTH
KOHTPOJIb JIOCTYIy TIEPCOHANTY Ta BiJIBIAyBayiB 1 BIACISITH HEABTOPU30BAHUX T'OCTEH,
Kl HAMararThCsl OTPUMATH JIOCTYMN A0 1H(opmalii, abo MOTpanuTH Ha TEPUTOPIIO
komnaHii. JlogaTok 3MOXe BH3HAYaTH XTO HaMaraeTrbCs OTPUMATH JOCTYI, abo
MOTPANKUTH HA TEPUTOPIIO MIAMPUEMCTBA Ha OCHOBI OTPUMAHMX 1 MPOAHAII30BAHUX
nanux. Takoxx cucTtemMa 3MOK€ MOHITOPUTH 4ac TiepeOyBaHHS Ha MiANPUEMCTBI 1110
MO3K€ CIIPOCTUTH PpoOOTYy OyXranTepii, ajke OyAyTb TOUHI JIaHi1 TOJUH POOOTH

Cuctemy Oyne peanizoBaHo B cepenosuiii Microsoft Visual Studio 2019 3a
noromoror MoBu nporpamyBanus C# ta CYBJ] Microsoft SQL Server 2018.

[npopmariitna cucrema mnNpu3HAUYEHA [JI MIANPUEMCTB Ta KOMIMAaHiH, e
HEoOX11HO 3a0e3meunT 3axucT iHdopmariii. Jlogatok Hamae kopucTtyBady 3py4yHU
iHTepdeiic s BBEJEHHS, pelaryBaHHs, KEPyBaHHS JaHUMU. YCl JaHl s poOoTu
nonartka 36epiratotbesa B bJl Ha cepBepi, a iHdopmalis 1uisi TepeBIpKU OTPUMYETHCA
3a JJOTIOMOTOK0 CHCTEMU EJIEKTPOHHHX MEPEITyCTOK.

Jlns  GyHKIIOHYBaHHS CHCTEeMH TIOTpiOHO Matu  Server(skuii  Oyze
HiITpUMYyBaTH pOOOTY CHCTEMH), CHCTEMY EJICKTPOHHHMX mepenyctok (card) Ta
CHEIlaIbHUX MPOITYCKIB y MEpCOHAIY.

Po3pob6nenuit nogaTok JOMOMOXKE MiAHATH PIBEHBb O€3MEKU Ha MiAIPUEMCTBI, a
TaKOX CIPOCTUTH KOHTPOJIb HaJ MPAIlIBHUKAMU Ta JT03BOJUTH CTBOPUTH CHEIAIbHY
bJl mpamiBHUKIB 13 pi3HUM piBHeM paoctymy. CucTemMa T03BOJUTh Y OyIab-sSKui
MOMEHT BHECTH 3MiHH aBTOPHU30BAaHHUM OCO0aM, IMOO0W 3MIHUTH PiBEHb JOCTYIYy abo
BUJIAJIUTH Y JO0JIaTH MPAIIBHUKIB JI0 CHCTEMH, HE TIEPEPUBAIOYH 11 pOOOTY.
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Application of Wireless Technology for Connecting and Control
of ""Smart House'" Systems

The concept of "Smart Home" and its capabilities are described. The components of such a
system and its functionality are given. The wireless technologies that are used in the management of
"Smart Home™ are described. The possibility of automating such control processes is substantiated.
All the advantages and disadvantages of the used wireless technologies are analyzed. Based on the
results of the study, conclusions are drawn.

«Po3ymuunii OynuHok» (aHria. Smart House) € ogHuM i3 HaWNEepCIeKTUBHIIINX
HanpsIMKIB  PO3BUTKY 1H(QOpMALIMHUX Ta KOMYHIKamiiHUX TexHonorik. Ilin
«PO3YMHUM» OYIMHKOM CIIifl pO3yMITH BUCOKOTEXHOJIOTIYHY CUCTEMY, IO JO3BOJISIE
00’e€THaTH BCi KOMYHIKAIlIi B OJHY 1 MOCTABUTH ii i YIpaBIiHHSI MPOTrPaMOBAHOTO
MITYYHOTO IHTEJIEKTY 1 HAaCTPOIETHCS MiJ BCl MOTPeOM 1 mobOa)kaHHS KOPHUCTyBaya.
SIKII0 KOPOTKO BUCJIOBUTH OCHOBHI XapaKTEPUCTHUKU TaKOTO OYAMHKY, TO MOXKHA
0O1MTHCS KUTbKOMA clIoBaMH: KOM(DOPT, DYHKITIOHATBHICTD 1 €HEProe(EeKTUBHICTb.

Cama KoHmenilis 1 riauOOKa imess pO3yMHOro OYIWHKY, CIpsSMOBaHa Ha
pearizaiito aBTOMAaTH30BaHOI CHCTEMH yNpaBiIiHHA. Taka cUCTeMa 3HU3HTh Ha
MOPSIOK PU3MK HEIITaTHUX CHUTYAallil, SKI MOXKJIMBI MPU BKIFOYCHUX TMpUIagax ITij
9ac BiJICYTHOCTI JIFOAUHU. TUM caMHM MiJIBUIIYETHCS HE TIILKU KOMGBOPTHICTD, aie 1
SKICTb KUTTA BCEPEIHUHI TPUMIIMICHHS, 3HIKYIOTBCS PH3UKH HAJA3BUYANHUX
cutyaniid. [Ipu kopoTkoMy 3aMUKaHHI MEPEXi, MPUCTPiil AaBTOMATUIHO 3HECTPYMITIOE
BCIX CIIO)KMBAYiB €JEKTPUYHOTO CTPYMY, HE3aJIEKHO CTIHKI BOHHM JO TEperajiB B
Mepexi Ui Hi. 3arajgbHa MOCTiJOBHICTh POOOTH cucTeMu «Po3yMHUN Oy TMHOKY:

® 3 BIAacHOI Mepexli ympaBiliHHS iHGoOpMaIls Bix [gaTYUKIB abo
iHTepdEiiCiB HATXOAUTH J0 EHTPATBHOTO MPOIIecopa YIPaBIiHHS;

e qmporpamMHe 3a0e3MedyeHHs IEHTPaJbHOrO  Iporecopa oOpoOIsie
oTpuMaHy iHpOpMAIIito 1 TeHEpYE KOMAHAM I KEPYIOUUX MPUCTPOIB.

Komannu HagxomsTh 3 BiaacHOi Mepexi 1 3 momomikHoi. CriocoOu reHepairii
KOMaH/I, ckiajn i popma BimoOpaskeHoi iHhopMaIlii mpo CTaH CHCTEM CKIIAJAEThCS HA
eTami po3poOKu TMporpamMHOro 3abesnedeHHs. 711 CTBOPEHHS CKIATHUX MPOCKTIB
JOMAlIHBO1 aBTOMATHU3allli, HE KaXydd BXKE TMPO PI3HOMAHITHI KOMEPIIiHHI
BIPOBAKEHHS, BAKOPUCTOBYIOTBCSI 0€3npOBIOHI MeXHON02I1.

Huni HalimonmynsipHilii OPUCTPOI PO3YMHOI0 OYJIMHKY BHUKOPUCTOBYIOTH
texnojorii Wi-Fi, Bluetooth, ZigBee 1 Z-Wave [2]. ¥V ko0HO1 3 TeXHOJIOT1H € CBOI
IUTIOCH 1 MIHYCH, 1 HIXTO HE 3a00pOHsi€ BUKOPUCTOBYBATH iX Pa3oM, KOMIIEHCYIOUH
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HEJOJIIKK KOXHOI. AJjie Uil Pi3HUX 3aBAaHb 1 PI3HUX THUIIB PO3YMHHUX IPHUCTPOIB
BUKOPUCTOBYIOTHCS Pi3HI TEXHOJIOT1I.

Hanpuknaza, B noOyToBiil TexHill (TeIEBi30p, XONOUIbHUK, KABOBAPKA Ta 1H.)
3a3Buyail BUKOpUCTOBYIOTH Wi-Fi abo Bluetooth, sdxi € Takox B cydacHOMY
cMapT@oni. OCKUIbKH, TaKOI TEXHIKOI0 KOPUCTYIOTbCA, HaBITh HE Marouu
MOBHOIIIHHOI CHUCTEMHU «PO3YMHOro OyauHKy». Jlns aBTOMaTu3ailii OCBITIEHHS 1
KJIIMaTy OUIbIIEe NIAXOASTh MOAYJI, 1110 BOyA0BYIOThCS — ZigBee abo Z-Wave, Tak sik
BOHU CHEILaJIbHO pO3pOOJIEH] JJIs IHTErpallii 3 ICHyIOUYUM CBITJIOBUM 1 KIIIMATHYHUM
yCTaTKyBaHHSAM. AJe JUisl iX HOBHOLIIHHOI po0OOTH mMOTpiOeH chemiajabHui xao.
Hagani 3po6umMo aHami3 Oe3NpOBITHUX TEXHOJOTIA JUIsl CUCTEM «PO3YMHOTO
OyJIMHKY», TIOPIBHSIHHS 1X MDK COOOI0 Ta BU3HAUCHHS IMepeBar 1 HEJOJIKIB MiJ] Yac
BUKOPHUCTAHHS IIMX TEXHOJIOT M.

1. Wi-Fi. bes Wi-Fi ne oGiiitucs B IP-kamepax, TeneBizopax, aymio/mesia-
ieepax 1 1HINIM TexHIUl JUIs Tepenayl BigeocurHany. 3BuyaitHo, Wi-Fi moxe
BUKOPHCTOBYBATHCS 1 B BAMUKa4yaXx CBITJa, TaTYMKAX, TEPMOCTATaX, aje BiJICYTHICTh
peTpaHCIIALIl CUTHATY 1 BHCOKE EHEPrOCIOXXHUBAaHHS HE JO3BOJISIIOTH POOUTH Ha
HbOMY JaTYUKH, IO MPAloTh pokamu. KokeH BupoOHUK s cBoro Wi-Fi-
NPUCTPOIO, Oy/b TO PO3yMHA JIAMIIOYKA, YAHHUK, XOJIOAUIFHUK 200 poOOT-MMIococ,
BUITyCKAa€ CBOIO BIIACHY NpOTpamy, i HEMae €JUHOTO CTaHIAPTy, MI00 YIpPaBIsSTH
BCI€I0 TEXHIKOIO 3 OHieT mporpamu. Lle He m03BoIIsIE 3pOOUTH «PO3YMHUI OYIMHOK
TiTbku Ha Wi-Fi mo-cnipaBxHbOMYy 3pydHuM [8,9]. BUHSATOK — Ti1 piIKICHI BUITAJIKH,
KOJIM TMOTpIOHO TUIBKM HaJiiHEe 3’€JHAHHS 3 XMapolw, 1 BH HE IUIAHYETE
BIIPOBA/KYBATH PO3YMHI MPUCTPOi HA OCHOBI 1HIIIMX CTAHJIAPTIB.

2. Bluetooth. AxryansHa Bepcisi Bluetooth Low Energy 4.2 (BLE) — me
IHTEJeKTyallbHa 1 EKOHOMIYHA Bepcis Oe3nmpoBojoBoi TexHonorii Bluetooth, €
CIPaBXHIM CTaHIAPTOM 3 HHU3bBKHUM €HEPrOCIOXUBAHHAM, PO3POOICHUM s
IPaKTUYHOI peadizamii BHUPOOHWKAMHU  HAIMIBIPOBITHUKOBHX KOMIIOHEHTIB 1
BUKOPHUCTAHHS B MPaKTHMYHHX JOJATKaX MPH MIHIMAJIBHOMY CIIOKMBaHHI eHeprii i
MiHIMaJIBHOMY Oro/KeTi. Lle Bxke IMMpOoKOo MoIIMpeHa TEXHOJIOTis, pealbHO 3/1aTHA
3a0e3reunT TpUBAIYy poOOTY Bim oOxHIET auUCKOBOi Oatapeiiku. Ilpm ToMy, ™10
texHosoris BLE uynoBa cama mo co6i, mo 3yMoBuj0 ¢GeHOMEHANbHY MBUIKICTH ii
MOIIUPEHHS, 1I€ TPABUIIbHA TEXHOJIOT1S 3 PO3YMHHUMH KOMIIPOMICaMHU, sIKa 3’ IBHJIACS
B MOTPiOHMIA Yac. 3a KUTBKICTIO BUPOOIB, B IKUX Bxke MicTUThCs BLE, 1eit mopiBHsHO
MOJIOZMH CTaHIapT HabaraTo BHIEpPEIXAE IHIII OE3MPOTOBI TEXHOJOTIi B Til Ke
TOUIll iX XUTTEBOro mukiy. [Ipobmemu Tyt Ti %, mo 1 3 Wi-Fi: BiaCyTHICTB
3arajJbHOTO CTAHIAPTY YIPABIIHHS 3MYIIy€ KOKHOTO BUPOOHHWKA POOUTH BIIACHHMA
JOJAHOK, 1[0 HE3PYYHO JJIsl KopucTyBaua. Jly)xe BakjauBa AJsi PO3YMHOTO OyIHWHKY
TexHoJioriss Mesh 3’siBunacs mume B Bepcii 5.0, sika 1me Majo e BUKOPUCTOBYETHCH,
ajyie, MOXJIMBO, MalOyTHE pOo3yMHHX OynuHKIB came 3a Bluetooth LE 5.0-5.3.

3. ZigBee. ZigBee cmovatky po3poOIsIBCS IS 3aCTOCYBaHHS B Mepexax 3
JATYUKIB, TAKUX K JIYWIBHUKN €JICKTPOCHEPTii, BOAM, Ta3y, JaTYNKU TEMIIEPATyPH.
Tomnonoris mepexi Moxe OyTd pi3Ha, B ToMy uucii komipuacTa (mesh). Ile o3nauae,
o0 OyAb-SKWM JATYUK OAauWTh BC1 1HIN JaTYMKHA 1 MOXKE TMEpeaaBaTH CUTHAI 4Yepe3
HUX, TOOTO BUKOPUCTOBYBATH PETPAHCIALII0, IO CWIBHO 30UIbIIYE HAAINHICTD
nepenavi. Y 2007 poii 3’SIBUBCS CTaHAApPT KOMaH] JJIsl YOPABIIHHSA «PO3yMHUM
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OyaIuHKOM», TaK 3BaHUW Npodulb «IOMAIIHBOI aBToMaTH3auii». 3 ZigBee
BUITYCKAIOTh Mail’ke BCl MPUCTPOI AJii CTBOPEHHS JOMAIHbOI aBTOMAaTHU3allll: pele,
OUMEpPH, JaMIM, TEPMOCTATH, 3aMKH, JATYUKUA. AJjie MOOYTOBUX MPUIAAIB THILY
XOJOIUJBHUKIB 1 TeneBi3opiB 3 ZigBee Hemae. Y TMOpIBHAHHI 3 IHIIUMU
MIPOTOKOJIAMH JJI «PO3YMHOTO OYIMHKY», y ZigBee-npucTpoiB HainmpuBaOauBiLIi
1iHM, oAHakK BiacyTHICTH 100 % cymiCHOCTI MDK HPHUCTPOSIMU 1 XabaMu pIZHHUX
BUPOOHUKIB HE JJO3BOJISIE 310paT pO3yMHHUI OyJIMHOK TUIbKU Ha ZigBee.

4. Z-Wave. be3npotoBuii mpoTOKOJ, 10 po3podiserses 1me 3 2001 poky
CrieliaJbHO JJIsI JIOMalllHbOi aBTOMartu3ailii. ['0JIOBHOIO MOro mepeBaror € IMOoBHA
CYMICHICTh MK MPUCTPOSIMU PI3HMX BUpOOHUKIB. JlaTuuk pyxy Bin Fibaro moxe
ynpasiatd gumepoM Qubino, a Bcs aBTOMaTHM3alis NpU LbOMY Oa3yBaTuCs Ha
KoHTposepi RaZberry Bin ZWave.Me. Ha nanuii MmomeHnt npoaaerbes Ouibie 3000
pizHuX Z-Wave npucTpoiB, siKi MOKPUBAIOTh BC1 MOTPEOU «po3yMHOro OyauHKy». Lle
HAWUTIOMYJISIPHIIIUN MPOTOKOA 11t 00’ ekTiB miomiero Big 10 mo 500 M2 YV Z-Wave,
Tak caMo sk 1 B ZigBee, BUKOpUCTOBYETHhCS TomoJsioris mesh 3 MIATPUMKOIO
peTpaHCcIsLii CUTHATYy 1 aBTOMATHYHMM 3HAXODKEHHSIM Kpalloro Mapiipyry.
['onoBHMil Hemonik — 1iHa. B cepeanboMy, BapTicTh NMPUCTPOIO cTaHOBUTH 60-80
€BPO, 10 MPUOJIM3HO BIBIY1 BUIIE, HIXk y aHajoriB 3 ZigBee.

Jns  MakcuMmanbHO e(eKTUBHOI poOOTHM pO3yMHOro OyAauHKYy Tpeba
BUKOPUCTOBYBATH PI3HI MPOTOKOJM KEpyBaHHS Il pI3HUX eneMeHTiB. OTxe,
HOHATTS. «PO3YMHUH AIM» MOKHA IHTEPIPETYBATH SIK "pO3yMHO 1MoOyAOBaHUN AiM".
Ile o3nauae, mo Oy/iBiIsS MOBUHHA OYTH CIPOEKTOBAHA TakK, IO BCl cepBiCH MOTJIHU O
IHTErpyBaTUCA OAMH 3 OJHHUM 3a JONOMOrol Oe3mpoBIIHMX TexHojorid. Lle
BUCOKOTEXHOJIOT1YHA CHUCTEMa, sIka MOXKE 00’€IHaTH BCl KOHLEMIII B OJHY, SIKOIO
MO’KHa BECh Yac K€pPyBaTH HaBITh 3 TeJIe(OHY.
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Comparative Analysis of Models Forecasting Time Series

The main statistical forecasting methods based on the data of one-time series are given. The
features of using regression models, trend models of time series, autoregressive models, models
based on neural networks for forecasting are considered. The advantages and disadvantages of
these models are shown.

VY cyyacHIi pUHKOBIA €KOHOMIIl MPOrHO3yBaHHS MOCia€ OCOOJIMBE MICIIE.
[Iporno3yBanHs miepeadOayae MaiOyTHI TOMAii HAa OCHOBI JaHUX MHHYJIOTO YH
TenepimHporo 4vacy. lLled mpormec omucye HayKOBE JOCHIDKEHHS TICPCIICKTUB
PO3BHUTKY Il Oyab-sikoro mporecy. | HalyacTimui cmoci®é mpeacTaBisTd 11l
OpOIEeCH 3 BHUKOPUCTAHHSIM YacoBUX psiaiB. OCKIIbKH, 4YacoBl psaAu — 1€
MOCIIIOBHICTh AKX 3HAYEHb BUMIPIOBAHb, YIOPSAJIKOBAHUX 3a IXHIM BHUIJISIOM B
1HTEpBaJl Yacy, TO Y 4aCOBOMY psJii € 1Ba 000B’SI3KOBI €JIEMEHTH: BIIMITKA 4acy 1
3HAUEHHS, 10 IMOB’s3aHe 3 HUM. 3aBAaHHS MPOTHO3Yy IIOCTae Mpu crnpodi 3
ypaxyBaHHSIM JaHUX YaCOBOTO PANY Y MUHYJIOMY Mepen0adyuTH MailOyTHI 3HAUCHHS
pany.

Koxxen d4acoBwii psii Mae CBOi IHIMBIAyaJbHI XapaKTEPUCTHUKH, TakKi SK
BOJIATWIIBHICTh, CTaIllOHapHICT, Ta iHmeE. OTKe, I pPI3HUX YACOBUX PIIiB
OIAXOMATh PI3HI METOAM Ta MOJETI MPOrHO3yBaHHsI. MeToau NPOTrHO3YBAaHHS
NOAUIAIOTh Ha 1Bi1 Tpymnu [3]: iHTYiTUBHI Ta dopmamizoBani. [lepma rpyma metosis
nepeadadae po3poOKy MojeaeH MPOTHO3YBaHHS 1 BIIOMBAE TyMKH eKcrepTiB. BoHn
3aCTOCOBYIOTHCS, KOJMU O00’€KT 3aHAATO MPOCTUii ab0 HACTUIBKM CKIIATHUH, IO
HEMOXXJIMBO AHATITUYHO BpaxyBaTH BIUIMB 30BHINIHIX QakropiB. pyra rpyma
METOIB IPYHTYEThCS Ha IMOOYIOBI MOjeni mporHo3yBaHHs. Y ormsaai [1] momem
MOAUISIOTHCS Ha CTATUCTUYHI MOJENl Ta CTPYKTYpHI mojeni. Jlo Takux monenei
JaCOBHX PSITIB BITHOCSTH: PErpeciiiHi Mojeii, aBTOperpeciiiHi Mojelni, MOJaei
€KCIIOHEHI[IHHOTO 3TJIa/PKyBaHHs, MapKiBChK1 MOJIETi, MOJIEJi, 3aCHOBAHI Ha JIepeBax
pimens Ta iHmi. HaBenemo anami3 gesikux Mojeneil mporHo3yBaHHS.

Peepeciiini mooeni BinpizHs€ MPOCTOTA, THYYKICTh, OJHAKOBICTh iX aHANIZYy Ta
MOJICITIOBaHHS, HE JHMBISYMCHh HA CKIAJHICTh BH3HAYCHHS BHUAY (PYHKI[IOHAIHHOT
3aJIEKHOCTI, MapaMeTPiB MOJIENI Ta BIACYTHICTh 3/IaTHOCTI1 MOJICJIFOBAHHS HETIHIMHUX
npoiieciB. SKI0 BUKOPUCTOBYBATH JIIHIWHI perpeciiHi MoJieli, pe3yabTaT MPOrHO3Y
MO’KHA OTpUMATH IIBHUJIIE, HDK MiJ YaC BUKOPHCTAHHS IHIIMX Mojeiel. Takox He
MOXHa HE BIJJ3HAYUTH MPO30PICTh MOJEIIOBAHHS, TOOTO BCl MPOMIKHI OOUHCIICHHS
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OocTynHl Juisi aHamizy [2, 3]. A och BH3Ha4YeHHS (YHKIIOHAJIBHOI 3aJ€KHOCTI
3MIHHHUX MOXKHa 3apaxyBaTH /10 HEJOJIKIB y CWIy CBO€i ckianHocti. Kpim Toro,
OOYHUCIIEHHS TapaMeTpiB MOJENl € TPYAOMICTKAM MpPOIECOM. 3ayBaKMMO, UIO
HalNOIbIlY e(QEeKTUBHICTh perpeciiHi Mojenl Ta METOAM IMOKa3ylTh Ha
CTaIllOHAPHUX psiax.

Memoou excnonenyitinozo 321a02Cy8anHs HaWYacTillle BUKOPUCTOBYIOTHCS
IUISL IOBFOCTPOKOBOT'O IPOTHO3YBaHHS Yepe3 MPOCTOTY Ta OAHOMAHITHICTH IX aHAII3y
Ta MojemoBaHHs. HemomikoM 1Ib0Tro KiIacy Mojiefield € BIACYTHICTh THYUKOCTI. AJie,
AKII0O B YaCOBUX pAlax € CEe30HHa CKJIaJ0Ba, TO MOJENl EKCIOHEHLIHHOIo
3riaJKyBaHHS Tal0Th HaWKpaluii pe3yasTat [13].

Aemoppeepeciiini mMooeni MICTATb BEJIUKY KUIBKICTh MapameTpiB, 110 BIUIUBAE
Ha aJanTUBHICT, Mojenei. ['0JI0BHOIO mepeBarold € MpoCTOTa MOEIIOBaHHS,
OJIHAKOBICTh aHaJ3y Ta MPOEKTyBaHHS. AJjie Mojenb € jdiHiiHOW. Kpim Toro,
aBTOperpeciitHi Mojeli JOCUTh MONYJAPHI IpU BUPIMICHH] 3aBlaHb MPOrHO3yBaHHS
4acoBUX PAIIB pi3HUX oOjactedd. Hemomiku Mojesi: BU3HAUYCHHS BEJIUKOI KUTBKOCTI
napameTpiB — MPOIIEC PECYPCOMICTKUI Ta MOl HEJJOCTATHRO aJaNTHBHI.

Mooeni Ha HelipoHHux Mepedcax € HETIHIMHUMHU, aJaNTUBHUMH Ta
MaciTaboBaHUMU. TakoX € OJTHOMAHITHICTH iX aHaji3y Ta MPOCKTyBaHHs. Y I[bOMY
BIJICYTHSI TTPO30PICTh MOJIeTOBaHH. HacTymHuMU HenomiKaMu € CKIIJHICTh BUOODPY
apXITEKTYpH, BUCOKI BUMOTH JI0 HECYNEpPEeYHOCTI HAaBUAJbHOI BUOIPKHU, CKIAIHICTh
BUOOpY aJTrOpUTMYy HABYaHHS Ta PECYPCOEMHICTH MPOIIECY IXHHOIO HaBYaHHS. AJe
JUTISL 4aCOBMX PSITIB, SIKI CXMIJIBHI IO KPU3OBUX MPOIECIB Kpalry €(heKTUBHICTh JalOTh
METOJIM Ha OCHOBI HEMpPOHHUX Mepex [3,5]. BimcyTHICTh MOJENIOBaHHS MPOIECIB 3
JIOBTOI0 TaM’ATTIO € OCHOBHUM HEJOJIIKOM MOJeJell 3 ypaxyBaHHSM JaHIJIOTIB
MapkoBa. Y Toil yac sIK IpOCTOTa Ta OJHOMAHITHICTh aHaNli3y Ta MPOEKTYBAHHS €
nepeBaraMm Takoi Mojeni. Mopeni 3 ypaxyBaHHAM Kiacu]ikamiiHO-perpeciitHux
JIEPEB BIAPI3HSIE MOXKIMBICTH BUKOPUCTOBYBATH KaTeTOpiaibHI 30BHINIHI YMHHUKU.
[lepeBaramu TakoX € MacIITa0OBaHICTh, MIBHIKICTh 1 OJHO3HAYHICTH MPOIIECY
HaBYaHHS AepeBa. [Ipore, Hampukiajg, € HEOJAHO3HAYHICTh AITOPUTMY MOOYHAOBU
CTPYKTYpHU JepeBa, CKJIAAHICTb NWUTAaHHS 3YyIMUHKH, BIICYTHICTH OJHAKOBOCTI iX
aHai3y Ta MPOCKTyBaHHS.

OTxe, MOXHa 3pOOMTH HACTYIHUNM BHCHOBOK, IO HEMAa€ YHIBEPCAIBHOTO
METO/y MPOTHO3YBaHHS YaCOBUX PAJIB, KOKEH METOJ 3HAXOUTh CBOE 3aCTOCYBAaHHS
IOJI0 PI3HUX THIIB 4YacoBoro psay. Hampuknaa, Ha psmax, sSKi MalOTh SCKPaBO
BUPAXCHY TEHACHI[II0, XOPOIY MPOTHOCTUYHY 3/IaTHICTh BUSBISIIOTH PErpeciiiHi
MOJeNl; Ha psAgax, B SKUX € CE30HHA CKJIaJ0Ba — MOJIENl EKCIOHEHI[IITHOro
3riapKyBaHHA. JI7s 4acoBUX psimiB, SKI CXHWJIBHI IO KPH30BHX IPOIECIB Kpamry
e(heKTUBHICTh JalOTh METOJIM Ha OCHOBI HEHPOHHUX Mepek. Ha choromHimmHilA qeHb
HAWOUTBIII TIOMMPEHUMHU MOJEISIMU TIPOTHO3YBAHHS € aBTOPETpeciiiHi Mojeii Ta
MOJIeJi Ha HEHPOHHHUX Mepekax. 3ayBaKUMO, IO CTBOPEHHSI KOMOIHOBAHUX MOJIENICH
1 METO/IIB € HAHOUIBIII MEPCIEKTUBHUM HAMPSIMKOM y MPOTHO3YBaHHI YaCOBUX PSJIiB.
Takuit MIAXIA JO03BOJISIE KOMIICHCYBATH HEJOMIKM OJHMX MOJIENIeH 3a JOMOMOTOI0
HIINUX, 110 MPU3BOJNUTH M0 MIABUIEHHS TOYHOCTI MPOTHO3YBaHHA Ta €(PEKTUBHOCTI
o0paHoi MoieNi, a OTXKE W MPUUHSTTS HAUOUIbII €(DEKTUBHUX PIIICHb.

Takox 3ayBakKuMO, IO JJI OIIHIOBAHHS BIPOTIIHOCTI W  TOYHOCTI
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(0OGrpyHTOBAaHOCTI) HPOrHO3Yy BUKOPUCTOBYIOTH TaKl IMOHATTA, SK Bepudikamii 1
akocTi mporHody [10]. Bepugikayis — ue CyKymHICTh KpHUTEpIiB, CHOCOOIB 1
MpoIeaAyp, O Ja0Th MOXJIMBICTH HA OCHOBI BCEOIYHOI'O aHaJi3y OIIHIOBATH SIKICTh
OoTpuUMaHoro mporHo3sy. [Ipo6iema Bepudikailii € akTyaqabHOIO 1 BAXKIIUBOIO, OCKUIbKU
7A€ MO>XKJIMBICTb HAOJM3UTU MPOTHO3HI Ta (QakTuyHi (y pe3ynbTaTi ix peanizanii)
3HAYEHHS JOCHIKYBaHUX €KOHOMIYHUX MPOLECIB.

Axkicmb npoecHo3y — 1€ CYKYIHICTb TaKUX XapaKTEPUCTHK IPOTHO3Y, IO y
KOMILJIEKC] JIal0Th 3MOTY 3pOOUTH HOro e(EeKTUBHUM 1 KOPUCHHUM B YMPaBIiHHI,
3a0€31e4y0Th OTPUMAaHHA JOCTOBIPHOIO OMUCY 00’ €KTa HA BU3HAYEHY MEPCIEKTUBY
1 MOXKJIMBICTH IOCTOBIPHOTO BUKOPUCTAHHS MPOTHO3HUX PE3YyIbTATIB IS MPOLEAYpHU
ynpaBiiHHS. SKICTh MPOrHO3y 0arato B 4OMY 3aJ€XKHUTh BijJ MPAaBUIBHOIO BUOOPY
METOJly MPOTHO3yBaHHs. BuOip MeToxy MpOTrHO3yBaHHS IPYHTYETHCSI Hacamrepes Ha
HEOOXITHOCT1 3a0e3neueHHs] (YHKI[IOHATBHOT MOBHOTH, JOCTOBIPHOCTI 1 TOYHOCTI
MPOTHO3Y, & TaKOXX Ha HEOOXITHOCTI 3MEHIIUTH 3aTpaTH Yacy 1 rpoIIOBi 3ac00U Ha
nporiec MPOrHO3yBaHHA. [IOHATTA SKOCTI TPOTHO3Y pO3TISAAAIOTH TOIBIHHO: Y
paMKax camoro ImporHo3y 1 3a pe3yJbTaTaMy BUKOPUCTAHHS MTPOTHO3Y.

3acTocoByBaHl HUHI METOAM BepHQIKallli MPOrHO3Y MNEPEeBaXKHO OMNEPYIOTh
CYyTO CTaTUCTUYHHUMHU TPOIEAYPAMH, IO 3BOIATHCSA 0 OI[IHIOBAHHS JOBIpYHMX
IHTEepBaIiB PO3paxXyHKOBUX MPOTHO3HUX 3Ha4eHb. [Ipu mpoMy mepeadadaroThCs aABa
BUIYM TIOMUJIOK: MTOMUJIKH, 3yMOBJIEHI 1H(OPMAIIIEI0 YU OMKUCOM 00’ €KTa, 1 MOMUIKU
OesnocepeIHb0 BUOOPY METONy MpOrHOo3yBaHHSA. Bepudikaiiss HalOLIbII JOLUIBHA
Ha 3aBepIIalibHIM cTanaii po3poOsieHHs mporHo3iB. [Ipu BHUKOpHCTaHHI TPOCTHX
(HeCKIIaIHUX) MPUUOMIB PO3POOJICHHS E€KOHOMIUYHOTO TPOTHO3Y JUIsl Bepudikarlii
HalyacTilie BUKOPUCTOBYIOTh €KCHEPTHI OMUTYBaHHSA. Y OUIBII CKJIQJAHHUX
NPOTHO3HUX pO3paxyHKaxX HEOOXIHO CKOPHUCTATHCS CHEIIaTbHOI MPOLETYpPOIO
Bepudikarii [3, 6].
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Probability of Purchasing a Service Through an Online Shop
Based on the Vendor Rating

The scientific article considers the possibility of using formulas of statistics and calculation
of probabilities to clarify the data with their subsequent use in the field of services and sales. The
article focuses on the problem of insufficient accuracy of the results. Using Bayes' theorem, the
probability of selling a service was calculated based on their rating. Based on the obtained data,
were proposed to use these calculations in the fields of services and sales

VY nam yac iHpOpMaIlis € HANTOJOBHIMIUM IHCTpYMEHTOM. UWM TOYHIIIE Ta
OUTBIII TOCTOBIPHIIIIE MU 3MOXKEMO TMepeI0auyuTH PE3yIbTaT, TUM KpaIle MU 3MOKEMO
HiITOTYBaTUCH JIO OYb-4OTO0.

OnuH 3 HaWKpamuXx 1HCTPYMEHTIB Uil OTPUMAHHS OLIBIIOT TOYHOCTI OILIIHKHU
HMOBIPHOCTI TIpH ypaxyBaHHI OyAb-SKUX Ta Oyab-sIKOi KUIBKOCTI JOJIaTKOBUX JTaHUX
€ Teopema baeca.

3apa3 y HacC € CTaTUCTUKA WMOBIPHOCTI NMPUAOAHHS MOCIYTH KOXHI 2 THXHI.
Bona 0a3yeTbcs Ha KUTBKOCTI JIIOJIEH, SKI 3aXOWIM HAa CTOPIHKY MarasuHy, Ta
JIIOJICH, SIK1 KYITYIOTh 1€l TOBap.
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Puc. 1. IMOBIpHICTb pUAOAHHA MOCTYTH KOHOTO 1 Ta 15 yncna micsus
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Takox MM Ma€MO CTATUCTHKY MO B3a€EMO3JEKHOCTI MK PEUTUHIOM MPOJIaBLIS
Ta UMOBIPHOCTI, L]0 Y CaM€ B HbOI'0 KYIUIATh HOCTYTY. SIKIO 51 Mal0 PEUTHUHT MEHILE
77% T1a 3pobisieHo Oinbire 10 3aMOBJICHB, TO MEHI HAIAIOTh cTaTyc “vendor” ta maHc
npoaaxy y MmeHe 15%, a ko Oiibine — «vendor+» ta manc npoaaxy 85%.

SIkio Miit cratyc mpoaasis «Vendor» ta iIMOBIpHiCTh He poaatu 75% (ToOTo
25% Toro, 1m0 i3 «vendor» s mpojam Mmociyry).

[Ipunyctumo, 3apa3 1 nroToro, Ta Mii peUTUHT NpoAaBId Hapa3i MeHuie 77%. S
MOXY pO3paxyBaTH, sika UMOBIPHICTh MPOAATH MOCIYTY, 3a (HOPMYIIOKO:

_ P(r|p)- P(p)
Plpln) P(r|p)-P(p) + P(r| — p)- P(—p)

Puc. 2. ®opmyna po3paxyHKy UMOBIPHOCT1

P(p|r) — fiMOBIpHICTH TOTO, IO TIOCIIyTa MPOJIaHa, 32 YMOBH MOTO PEHTHHTY;

P(r|p) — HMOBIpHICTH TOTO, IO S MPOJIAIO MOCIYTY i3 TAKAUM PEHTHHIOM;

P(p) — HMOBIpHICTH IPOAAKY;

P(r|-p) — WMOBIpHICTH TOrO, IO TOCIyra HE MpOjaHa, 3a YMOBH MOTO
PEUTHHTY;

P(-p) — HMOBIpHICTH TOTO, IO TIOCIIyTa HE MPOJIaHa;

0.15-0.8 3 0.12 012012
(015-08) +0.75- (1—08) 012+075-02 ~ 012+0.15 _ 027

Puc. 3. Po3paxyHOK iIMOBIpHOCTI

O W=

Tenep sk mpojaBenb s PO3yMil0, IO MOi IIAHCH 3apa3 MPOAATH MOCIYTY
CTaHOBIATH NMPUOIU3HO 44%, 1 1 MOXKY OUTBII 00’ EKTUBHO PO3YMITH MOT MOKITUBOCTI
Ta po3paxoByBaTH CBii Jac.

OTxe MU MOKEMO pO3paxyBaTu sika HMOBIPHICTh MPOJATU TOCIYTY Y MEBHHIMA
nepioJl yacy IMeBHOMY MponaBiro. lle momomMoxke MpojaBIsiM SCHO PO3YMITH 1X
peasbHI IMAHCH TPOAATH TOCIYry y TMEBHUH MOMEHT dYacy O0a3ylouuch Ha IiX
PEUTHHTY.

Takox 11e# crroci0 MOJKHA JTOITOBHIOBATH O€3JIIYYI0 HOBUMHU JAHUMHU JUIS OUTBII
TOYHOTO aHamizy. Takok Ied crmocid MO)KHAa BHUKOPHCTOBYBATH IJisi KIIEHTIB, SIKi
X04yTh 00patu coO1 MpoaaBIIs.
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Threats and Risks for Kyiv’s Environment Caused by Car Emissions

My work shows the impact of cars on the environment. Due to the increase in the number of
cars, we see how much damage they cause to the environment. My work shows the impact of cars
on the environment. Due to the increase in the number of cars, we see how much damage they cause
to the environment.

CyuacHa JoIiHa HE MOKE YSBHTH CBOTO JKUTTSI 0€3 aBTOTPaHCTIOPTY. Y Halll
gac aBTOMOOUII cTaqud OUIBII JOCTYIMHUMH JJIsi HaceyleHHs. Tak, I pid 3HAYHO
miaBUIIYe KOM(OPT KOXKHOI JTIOMHHM, aje BOHA BHOCUTH CBiii HETaTWBHHI BHECOK B
CTaH JTOBKULIA.

KinpkicTh BUKHAIB PEUYOBHH-3a0pYAHUKIB y aTMOcepHE TIOBITPS paxye
HepxaBHa cimyx06a cratuctuku. 2015 poky BOHa OIIHWIA PIYHUA OOCST BUKHIIB
y Kuesi B 171 Tonny. /8% 13 HUX 3reHepyBaJidi aBTOMOOUIbHI Buxjonu, 11% —
MIANPUEMCTBA €HEpPreTuku, 6% — 1HIml BUAM TpaHCHopTy 1me 9% — 1HmIi
CTaIlloHapHI JpKepea 3a0pyIHeHHS. ABTOMOOLI1 TPOIYKYBaJIM TaKOXK 3HAUHY YaCTKY
BUKH/IIB HaMOUIBIIUX 3a0pyIHUKIB, 30kpeMa, 57% miokcuay azory 195% oxcumy
Byriemnto (Pucl).

5%

» ABTOMOGIni
m EHepreTuka
= |HWI BUAK TpaHcnopTy

IHWIi cTauyioHapHi pXxepena

Puc 1. Jlxxepena 3a0pyaHeHHS
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KoHueHntparito 3a0pyqHUKIB y MOBITp1 MOHITOpUTH ['iapomernentp. Bin
MOPIBHIOE (PAKTUYHI KOHIIEHTpalli PEUYOBHUH 3 TPAHUYHO JOMYCTUMHMHM, IPH SKHX
BUHHMKA€ BIUIMB Ha 370poB’s moaunu. 2016 poky I'impometieHTp 3adikcyBaB
y KueBi mnepeBullleHHs TpaHUYHO JONYCTUMHUX KOHIIEHTpaIlld [IOKCUIY as3oTy,
B cepenHboMy, Y 3,2 pasu; Qopmanpueriny — y 1,9 paziB; okcuay azoTry —
y 1,4 pa3is.

Kinpka pa3iB npoTsaroM poky (IKCyBalMCs MEPEBULIEHHS TPaHUYHUX
KOHLIEHTpAI[lll 3aBUCIMX PEYOBUH, OKCUIY Byriento ta genomny. IlokazHuku peurtu
PEYOBHH NepedyBalld B MEKaxX AOMYCTUMUX KOHIICHTPALIIH.

Liokcuna asoty
Qopmansaerin
Okcuna azoTty
3aBucni pevyoBHHU
Okcupa Byrneyo
deHon

dOTOPUCTUIA BOAEHDL
LiokcuAa cipku
XNoOpUCTUMA BOAEHDb

c e el ]
"sNgNp

—

M

Lo

AMiak
CeBuHeub
MaHraH
Kaamin
Hikens
Xpom
rPaHuyYyHo
aonycTuma
KOHUEeHTpaLif

Puc 2. TlepeButieHHst JOMyCTUMOT KOHIIEHTPAIII] MIK{NTUBUX PEYOBUH
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Traffic Encryption In IP Telephony

The model of using networks in IP-telephony is described. The advantages of using VolP
technologies in everyday life are considered. Methods for encrypting voice and video traffic. Use of
VolIP technologies for corporate purposes. Description of protocols for protecting and encrypting
data and traffic. Features of flexible system configuration for corporate and public networks.
Determining the limits of effective compression of speech information in the implementation of
transmission and defense technology in IP telephony.

[IporpecuBHuil po3BUTOK JIIOJEH HaJa€e HOBI TexHoJjorii. B Hamr yac ckimagHo
YSIBUTH JKUTTS 0€3 BiI€OKOH(EpEeHIli, 3BHYafHOrO BieOA3BiHKa ab0 J3BIHKA 3a
JIOTIOMOTOI0 IHTEpHETY uepe3 JesKi JOJAaTKU Ha cMapT(dOHI. AKTYyaJdbHICTh TEMH
HaOpama obeptu mix yac naHaemii “COVID”, ockuibku 3’BWIIOCH 0arato OHJIAH
KypciB, OUIBIIICT, KOMIIAHIM TEpeHnuIM Ha BigAaJleHy poOOTy e HEOOX1THO
BUKOPUCTOBYBAaTH OHJailiH KoHGepeHiii. [le Bce MoximBO 3aBasiku TexHomorii IP-
tenedonii (VolP). Voice over Internet Protocol mpomonye ducieHHI TepeBaru
HiAIPUEMCTBAM, SKi BKJIFOYAIOTh HOTO y CBOi KOMYHIiKamiiHi cuctemMu. CucreMu
VoIP xomTyloTh JelieBlne, HDK TpajulliiHi TenedoHH! JiHIL, 1 HAZAIOThH
KOpPHUCTyBauaM IIOCIYTH TIepeajapecarlii Ta rnepeajapecalii 13BiHKIB HaBiTh y 4ac MikK.
Jlns 6e3mivl mepeoBUX NPUKIATHUX SKOCTEH JIIOJCHKOT B3aEMOJIl  KIHIICBUM
IPUCTPOEM a0OHEHTCHKOTO JIOCTYIY € IMePCOHATLHUM KOMIT FoTep abo TenedoH, ToMy
IP-Tenedonis Moxke OyTu OLIbIIE 3pYYHUM THCTPYMEHTOM JIJIsL IIbOTO. Y TOM K€ Jac
JlaHa TEXHOJOTiS BBAXAEThCA OUIBII THYYKOIO TIpH peanizamii epeKTHBHUX
anroputMmiB o0opoHH iH(DOpMaIrii, mo 103BoIsIE ii 3acTocyBath i y cepi O6i3HeCy Ta
IHIIHUX JOJaTKaX.

BHacninok 1mporo BUBYEHHS Yy Traiy3i mepenadi Ta 3axucty iHdopmarii B IP-
TenedoHii € akTyanbHuM. [IporpecuBHOMY TEpioly CTaHOBIEHHS TEJIECKOMYHIKAIIii
BIJIMOBIZAIOTh 30UIBIICHHS pO3Mipu Tpadiky y KOpPIOpaTUBHUX Mepexax. [P-
TeNeQOHIEI0 HA3MBAIOTh TEXHOJIOTIIO TIEpeIadl MOBIICHHS 3 YPaxXyBaHHAM MPOTOKOITY
IP. Ilpuunna cranoBieHHs Ta nomupeHHs [P-tenedonii mocmykuiaa HU3bKA BapTICTh
y TIOPIBHSIHHI 3 aHAJIOTOBOIO Tene(doHiero, a 1me, YHIBEpCATbHICTh, MOOLTBHICTD, IO
JI03BOJISIE TIEPETBOPIOBATH MOBJICHHS B TOTIK JaHUX Y KOXKHIM TOYIl MEPEKHOI
iHbpacTpykTypu. CTaHmapTU3aIis MPOTOKOJIB, a TAKOX MOMYJISpHE BUKOPUCTAHHS
MEePCOHAIBHUX TMPOTOKOJIB KOMII'IOTEPIB SIK KOPUCTYBaJbHHIIBKI TEepMIiHAIU
npono3utlii [P-tenedonii npusBenu 10 po3poOKU BEIUKOI KUIBKOCTI mporpam ajis [P-
TenedoHii y KUIBKOCTI MPOrpaMHOro 3a0e3leueHHs 3 HE 3aKPUTUM KOJIOM, WIO
JIO3BOJISIE  PO3IIMPIOBATH MOKJIMBOCTI Ta 3aCTOCYBAaTH JIOMIOMIKHI METOAM B
nporpaMax. BuzHaueHHs MeX €(PEKTMBHOTO CTHUCHEHHSI MOBJIEHHEBOI iH(popmarii
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Opy peanizalii TexHoJorii mnepenadi ta oboponun B [P-tenedonii HangaroTh
KOpUCTYyBauy OUIbIIOI KOH(ineHIialbHOCTI. [le Bce MOXKINBO 3pOoOUTH 3aBISKU
npotokosiam mudpyBanas SRTP (Secure Real-time Transport Protocol) Ta
npotokoay TLS (Transport Layer Security).

Konu ronoc mepenaerscs 3a texHosoriero VolP, 1 motpiOHe mmdpyBanHs,
BUKOPUCTOBYETHCSI TpaHCIOPTHUH mpoTtokos Secure Real-time Transport Protocol.
Bin 3a0e3neuye mudpyBanHs Tpadiky, aBTeHTU(DIKaIII0 TOBIJOMIIEHb Ta 3aXUCT B[
aTak MOBTOpHOro BiaTBopeHHsA. lle mnpoctuit Ta MWBHAKUK KpunTorpapiyHUN
npoTokoi. BiH 3axuinae Bamry iHGOpMaIlito MiJ yac nepefadl y BIIKPUTHX MEpexKax.
Jpyruii mporokon — Transport Layer Security — mmdpye inmy indopmartito. ITix
4yac JA3BIHKA NEPEAaloThCs CIIY»KOOBI MOBIJOMIJICHHS — Tele(OHHI HOMEpH, IMEHa
KOPHMCTYBauiB TOILIO, SIKI TAKOXK CJ1 HaAllHO «3axoBatu». Lleil mpoTokos 3axuinae
Bac Bij mepexoruieHHs Ta Moaudikarii nmosimomienb SIP. Takum ynnoMm, xoua TLS
ta SRTP — me nBa kpunrorpadiuHi NPOTOKOIH, BOHM 3aXUIIAIOTh PI3HI TUIH
iHpopmMmarii: SRTP — cam romoc, TLS — ciyx60By iHpOpMmaIrito.

Komu oOroBoproerbest BukopuctanHs [P-TenedoHii y MOBCSIKIEHHOCTI, ayXe
CEpPHO3HO PpO3MISAAlOThCS TuTaHHS Oe3neku. Yum Ouible Hamoi iHGopmarii
notparuisie 10 [HTepHeTy, TUM Ouible MU Bpas3nuBi. lle HamITOBXye Ha AYyMKH Ha
CKUTbKM KOH(ineHiHa iHdopMallia, Ky MH IMepeIaeMo uepe3 BIIKPUTI MEpexl.
Hackinbku kKoHb1IEHIIHHOI0 MOXKIMBO KOH(PEPEHIIs] BCEpEeINHI OAHIET KOMIIAHII.
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Synthesis of the Evaluation Trajectory of the Lift-Acceleration of the Aircraft on
the Basis of the Method of V.F. Krotov-M.M. Khrustalev

The improvement of the method of synthesis of lifting-acceleration trajectories by VF Krotov
and MM Khrustalev for an aircraft with turbojet engines is proposed. To do this, the problem is
formulated in the new formulation of restrictions that simplify the consideration of changes in the
angle of the flight path of the aircraft. Some results of mathematical modeling of the trajectory
synthesis problem are given, which confirm the proposed theoretical results.

Y poborax B. ®. KporoBa, M. M. XpycransoBa [1, 2] posrasgaroThCs Bl
3a14i BuBeneHHS JIA y mo3noBkHboMY KaHaui: A1 A'. Ili 3aadi Bigpi3HIAIOTHECS THM,
mo B 3amadi A', Ha BiaMiHy Big A, mpuiiHaTi npumymeHHs CoSa =1 1 Cx =0
(piBHICTh HYNIO 1HAYKTHBHOTO omopy JIA). Ha Bukonanus moaudikaiii MeTomy
KporoBa—XpycranbpoBa 3 METOIO MIABUIIECHHS HOT0 TOYHOCTI Oysa chopMynbroBaHa
3amaqa A". Jlng mporo Ha JUISHIN TOJBOTY, IO PO3TJISTAETHCS, 13 MHOKHUHH
JOMYCTUMHUX KYTiB aTaku (), OyJ0 BHAUIGHO MHOXHHY KYyTIB o & (,, 1110
J03BOJISIIOTh PEaIi3yBaTH TPAEKTOPIi, MO HaJekaTh JCIKOTO OKOJY ONTHMAJIbHOT
TpaeKTOpii. AHaJI3 OBEIIHKH O IS TPAEKTOPIH, 1110 JIEkKATh B OKOJIUII ONITUMATBHOT
tpaektopii V*(h), mokasye, 1110 Ha OLIBIIOCTI AUISHOK TPAEKTOPIi BUBEACHHS ICHYE
JESKE Omin TaKe, IO TIpH BCiX h € Qp,

O < O('min < OLOHT < aﬂOH ' (1)

JIist BCTaHOBIIEHUX Yy pE3yNbTaTl PEXKUMIB TMOJIBOTY MOXKHA OOMEKHUTH
MO>KJIMB1 3HAUCHHS KYTiB aTaKu 3HU3Y:

OLP < 0Ll‘l‘[ < OLmin ' (2)

orm — MOTPIOHUHN KYT aTak JUIsl YCTaJICHOTO TOPU30HTAIBHOTO MOIhOoTy JIA.

mg V2
S LL N A
Crm P+C;"q8{ rg} 3)
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[3 HE3HayHUM CHOTBOPEHHSAM (PI3UYHOrO 3MICTYy (HA AUIAHLI BUBEACHHS T1
pPEXUMH, L0 MOB’A3aHI 3 PI3KOI0 3MIHOIO KyTa Haxwiy Tpaektopii JIA 0, Bkpaii
pinKicHI Ta HeTpuBaii, ToMy 0 = CONSt) i He3HAYHUMHU MOXUOKAMHU B OIIHIII MacH
MOXJIMBE BU3HAUYECHHS JIESIKOTO Oimin 32 popMysioro (3), 110 3a10BoIbHSIE yMOBaM (1) 1
(2) . SIkmro 3a3HAaYEHUH Omin ICHYE, MOXKHA BU3HAYMTH 3aBauy A", sika BIIPI3HIETHCS
BiJ 3a7a4i A HasIBHICTIO IPUIYIICHHS 0L = Omin = CONSt. CucTemaTu3ailisi 03HaK 3aaa4i
CUHTE3y MpuBejcHa B Ta0auIli 1.

Tab6n. 1. CuctemaTu3allisi O3HaK 3ajiadi CHHTE3Y.

3amaua Kyt aTaku [To310BXKHE MEpPEBAHTAKEHHS
A o= op = vor (Pcosa— X (a))/mg
A a=0 (P—X,)/mg
A" 0L = Omin = CONSt (P'—X;)/mg

3amauya A" nerko mepeTrBOpOETHCS Ha A', SIKIO 3aMICTh BUXITHOTO 00’€KTa
pO3TIIAIaTH 00’ €KT 13 HOBUMHU TSITOBHMH Ta aCpOJMHAMIUHMMH XapaKTEPHUCTHUKAMH,
110 BIAMIYKYIOTHCS 13 CITIBBIIHOIIEHb.

P’ = PCOSOLmin : Xo = Xo +C=1(amin)qs , 1€ Omin = CONSt. (4)

VY 1boMy pasi BCl BUCHOBKH, MPaBWIbHI st A', Oy1yTh TIpaBWIbHI 1 1t A",

B [1] orpumano Tounuit po3B’si30k 3amaui A'. [Ipu 11boMy po3B’si3aHHS 3a/1a4i
A' MOXXHa PO3TJISIIATH K HaOIMKeHe po3B’sa3aHHs 3afadi A [1]. 3 orsiay Ha Te, 10
Omin OJIFDKYE 10 Oomr = 0p, HDK =0, po3B’s30k 3amaui A" BHSIBUTBCS OJIMKYE 10
po3B’si3Ky 3amaui A, Hix po3B’s3ok A'. 3 ycix o & €, MiHIMalbHAa BUTpaTa MajiBa

Oyno 6 gocaruyTo npu o=0, sKOM Takuii pexum O0yB MoxHBUN. OHAK y peaTbHOMY
I10JIbOT1 Ha eTarr BuBeaeHus o > 0.
3ajady CUHTE3y TPAEKTOPii MOYKHA TIOJIUIUTH HA TaKi €TaIlH:
1) aHai3 3IHCHEHHOCTI Ti€l UM 1HIIOT 3a7a4i BUBCIACHHS;
2) CHHTE3 MOXKIIMBOI (110 MOKe OyTH pealli3oBaHa) TPAEKTOPii BUBEICHHS;
3) cuHTEe3 KepyBaHHS IS TOJBOTY B3JIOBXK 3HAWICHOT OTIOPHOT TPAEKTOPIl.

SIxuro Ha mepmoMy eTari 3’ ICOBYEThCS, IO Cepell TOMYCTUMUX TPAEKTOPIi HE
ICHye Takoi, sKa JI03BOJUTh BUKOHATH 3aBJaHHS BUBEICHHSA, TO HEMAE CEHCY
nepexoautu o0 eramiB 2 1 3. Ha nepmiomy erami, sk IpaBuiio, 3a/iaya po3risIaeTbCs
B JICIIO CITPOIIEHOMY BWTJISi/II, aJie YUM TOYHIIIE BUPINICHA 3a/1adya HA [IbOMY eTarli,
TUM TPOCTINIC BUKOHYIOThCA eTamu 2 1 3. MOXIUBICTh TOTO, IO TPAEKTOPIS
MiAHOMY-PO3TOHY MOXe OyTH peari3oBaHa, BU3HAYMMO SK 3AaTHICTH 00’ €KTa
BHUBECTH B 33J]JaHy TOYKY MPOCTOPY KOPHUCHE HABAHTAKEHHS HE MEHIIIE 33/IaHOTO.

Jlnst BUOpaHOTO BHWMAAKYy HA TEpPHIOMY €Talli MOXHa 3aCTOCYBAaTH METOJ
KporoBa—XpycranboBa ab0 oHy 3 iioro Mmoaudikaiiiii, 1o Aar0Th OLIHKY 32 Macolo
(110 103BOJIIE CYAMTH MPO 3AIMCHEHHICTh 3aBJaHHS BHUBEICHHS) Ta ONTUMAIIBHY
tpaektopiro V(h), mo cuHTe30BaHa 03 ypaxyBaHHS MOXKIMBOCTI 11 peaizaliii.
YTounenns BuximHoi tpaekropii V(h) B xomi mpuBeneHHs ii A0 BHIY, 10 MOXJIHBO
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peani3yBaTH, OJHOYACHO 3 YTOYHEHHSM OLIHKM NPOBOAUTHCS HA JPYroMy eTari.
3anpornoHoBaHi B po0oTi Mogudikaiii metony KporoBa—XpycraaboBa 103BOJISIE:

1) yTO4HUTH PO3B’SI30K, SIKE Ha TepIIOMY eTarli (3aBaaHHs A"');

2) BUOpaTH KOMIIPOMICHUH BapiaHT MK pEaIbHUM 1 CIIUTBHUM PO3B’SI3aHHSAM
3a1a4 etamiB 1 1 2 (aAropuT™M 3 ypaxyBaHHSIM MOXJIMBOCTI HOro peanizailii) HUIsiXoM
BCTAHOBJICHHSI CTYIEHSI OJIM3BKOCTI Op 1 Oop, @ OTXKE, 1 UKCIA HEOOXITHUX ITepalii
3aJIEXKHO B1JI MOCTAHOBKH 3a/1a4l JOCIIKEHHS.

CrpaBeIMBICTh BUKIAJEHUX TEOPETUYHHUX JOCIIIKEHb MIATBEPIKYIOTh
pE3yNbTaTH YUCEIBHOTO MOJeNtoBaHHS. CHUHTE3 OILIIHOYHOI TPAEKTOPIi BUBEICHHS
OyB BUKOHAHUH 3 PI3HUMHU OTMIOPHUMHU 3HAYCHHSMHU Omin = CONSt, amin € [0°, 10°] mns
JIA' 3 TypOOpeakTMBHMUMHU JABUTYHaMU B jianazoHi Bucot Bim 0 g0 19 kwm.
3yNMUHUMOCS] HAa OKPEMHX PE3YJIbTaTaxX Ta OCOOIMBOCTAX POOOTH AITOPUTMY.

[TounHaroun 3 Omin = 7° 3’SBIAETHCS Jlalla30H BHCOT, BCEPEIMHI SIKOTO
MHOHHA D, = 0 BUSIBIISETHCS MOPOKHBOIO, TOOTO HEMAE TakuX V, JUIsl SIKUX YMOBa

P(V.,h,B)cosa,;, — X (V,h,a, ) >0. (5)

3ajuiIagacs 0 CIIpaBCAJIMBOLO.

Tabn. 2. Jliama3zon BUCOT h, s skux BUKOHYETHCS yMOBa (5)
Hiapazon Bucort h, mis skux D=0 (BukoH. ymoBa (5))

Kyt araku %min
7° 4-8 km
10° 1-13 km

Po3paxyHku moOKa3ymTh, 10 B Jiana3oHi BHCOT, M0 PO3TJISAIAETHCS
h € [0, 19 km], MOKIMBO peai3yBaTH 3HAYCHHS KyTa aTakd B OKOJI ONTHMAJIbHOI
TpaexkTopii, mo € He MeHmHMM 3—4°. SIKImo opieHTyBaTHCS Ha Take MIHIMaJIbHO
MOKJIMBE 3HAYEHHS Omin, TO PIBEHb IMOJIMIIEHHS OIIHKK MPOTH 0a30BOr0 BapiaHTy
criocoby KporoBa—XpycTtanpoBa, konuBaeTbcs y miamazoni Ap = 0,1-0,2%, mo
BinmoBimae abcomoTHiA Maci Am = 300-1200 kr g1t 06’ €KTIB i3 CTAPTOBOIO MACO0
Bim 300 mo 600 T. [Ipu BapitoBaHHI OMOPHOTO 3HAYEHHS Olor Y MEXKax 3—-5° MOXxHa
MOCSITTH TOJINIIECHHS OILIHKM MO KIHIEBIM Macl Ha BucoTi 19 KM, BIiONOBIZHO,
BenmnunHaMm Ap = 0,1-0,4%, Am = 300-2400 kr. Ilpm BuBEICHHI BEIUKI BUCOTH
pizHuIs Ap Oyzie CyTTEBOIO 1 MOKE TOCSATATH OJUHUIIH BIICOTKIB BITHOCHOT MacH.

Jlireparypa
1. KporoB B. ®., T'ypman B. U. (1973) Memoovr u 3adauu onmumaibHo2o
ynpaenenus. M.: Hayka, 448 c.

2. Xpycrane M. M. (1973) 'HeoOxoaumple W JOCTATOYHBIC YCIOBUS JUISl 3aaqd
ontuMaiasHoro ynpasienus', /[AH CCCP, 1. 211, Ne 1, ¢. 59-62.
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Information Analysis of the Causes of Aviation Accidents
in Recent Years in Ukraine

Today, it is quite difficult to imagine the modern world without airplanes. They have been
helping humanity for a long time, covering thousands of kilometers, transporting passengers or
cargo faster than any other form of transport. In addition, aircraft are used on the farm to process
fields and extinguish forest fires. Information technologies are an integral part of ensuring air
traffic safety in the modern aviation sector. This paper contains statistics of air accidents in
Ukraine in recent years and an analysis of their causes

3a ocTaHHI MIBCTOJITTSA CYYaCHMM TapK aBialliiHUX CYJEH IMOoYaB CTPIMKO
BIOCKOHAJIIOBATHUCS, 3 SIBUIMCS HOBI THUIHW JITAaKiB JJisi 3a0e3MeyYeHHs] Cy4acHUX
notped mronacTtBa. Ha ceoromHimHiM 1eHb cdepa apiamii YkpaiHu Mae 3Ha4HI
3n00yTKku. Jlitaku AH Bigomi y BCbOMY CBITI SIK HaJiliHI TPAHCHOPTHI CyJIHA, IO
BUKOHYIOTh 3HAYHHMH 00’€M aBialiiHuX miepeBe3eHb. IIpoTe, 3 po3BUTKOM aBiallii
CJIIT MPUIIUIATH MiABUIIEHY yBary J10 O€3MeKHu MoIbOTiB, aJ)Ke, HaXKajlb, JTITaKh B pa3i
aBapii un karactpodu, K 1 Oyab AKUH IHIIHK BUJI TPAHCTIOPT, MOXKYTh MPU3BECTH 0
TpariyHUX HACIHIJIKIB 3 JIIOJICBKUMHU kepTBamMu. CaMe TOMY, BaXKIIMBUM 3aBJIaHHSIM
JepKaBU € 3a0€3MEeUCHHS 3aXOIB 13 3a0e3MeueHHs] O€3MeKHU MOJbOTIB MOBITPSHUX
CyJleH B aBiaIliifHOMy IpOCTOPI.

OmHUM 3 OCHOBHUX KPOKIB JJIsl 3a0e3meueHHs1 Oe3MeKH MOIbOTIB Ha TEPUTOPIi
VYkpainu € HaOyTTs cTaTycy WieHa MDKHApOJHOI opraHizallii MUBUIHHOI aBiamii, Ta
yTBOpeHHS B 1992 pori oprany peryiroBaHHS aBlamifiHOI MismbHOCTI - JlepxaBHOT
aBianiiHoi cimyx0u Ykpaiau. Takox, Oyno ykiageHO HU3KY TOKYMEHTIB, 3a SIKUMU
perymoerscss cdepa NUBLILHOI aBiamii. [HGopMarifiHi TeXHOJOTil BiIIrparTh
BOXJIMBY pOJIb B 3a0e3MeueHHi Oe3MeKu aBiallii: CHCTeMH 3a0e3leueHHs 3B 3Ky,
MPOTHO3YBAHHS, MOJICTTIOBAHHSI, aBlalIfHOTO MOIMIYKY 1 pATYBaHHA 1 T.1. OgHAK CTix
3a3HAYUTH, MO0 JEsAKI 3 1uX iHGOpMAIIMHUX TEexXHOJOTil B YKpaiHi € He 30BCIM
e(eKTHBHUMHU dYepe3 CBOIO 3acTapilicTh (HAMPHKIAA B aBiallifHOMY MONIYIll Ta
psatyBanHi - ACY «llomyk»). Came TOMy, IPIOPUTETHOIO METOIO JTOCHIIKEHHS €
BJIOCKOHAJICHHS 1H(QOPMAILIMHUX CHUCTEM [JIs1 3a0e3nedyeHHs O€3MeKH MOJbOTIB
LUMBUIBHOT aBiailii, a TAaKOX Tajly31 aBiallliHOrO MOIIYKY 1 PATYBAaHHS Ta po3poOKa
HOBUX €()EeKTUBHUX 1H(HOPMALIIIHO-MOJIETIOI0YUX CUCTEM.
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Jlamo BHM3HAa4YEHHS OCHOBHOI'O IMOHSTTS B Taly3l aBiallifHOrO MOWIYKY 1
pATYBaHHS: aBialliiiHa MOl - TMOJIA, IMOB’sA3aHa 3 EKCIUTyaTalli€el0 MOBITPSIHOTO
CyJlHa, fKa B1IOYBA€THCSA: Y pa3i MiJOTOBAHOIO MOBITPSAHOIO CyJHA Y MPOMDKOK Yacy
MDK MOCaJKOI OYyIb-sIKOi 0coOOM Ha OOPT MOBITPSHOIO CYJHA 3 METOIO 3A1MCHUTU
MOJIIT Ta YacoM, KOJU BCl ocoOu, siKi mepedyBaiu Ha OOpTY, 3aJIMIIMIN MOBITPSHE
CyIHO; y pa3i Oe3MUIOTHOTO MOBITPSIHOTO CyJHA 3 4acy, KOJU MOBITPSHE CYAHO
TOTOBE PYIIMTH 3 MiCIsl 11 BUKOHAHHS TOJBOTY, JIO Yacy WOTO 3YIMUHKH ITiCIs
3aBEpILIEHHS MMOJIbOTY Ta BAMKHEHHSI TOJIOBHOI CUJIOBOI YCTAHOBKH, M1 Yac AKOI:

a) Oynpb-ika ocoba oTpuMajna TUIECHE VYIIKOIKEHHS 31 CMEPTEIbHUM
HACJIKOM a00 TUIECHE YIIKOIKCHHS;

0) MOBITPsIHE CYAHO 3a3HA€ MOIIKOJKEHHS a00 BIOYBAa€ThCs pyHHYBaHHS
HOro KOHCTPYKIIIi;

B) TOBITPSIHE CYJHO 3HUKA€E O0€3BICTH UM OMHUHSAETHCS B MICIIL, 1€ JOCTYII J0
HBOT'0 a0COJTIIOTHO HEMOXKIUBHUH [1].

JlocmipkeHHsT TpoOJeMaTUKK  aBlalliiHUX TOAIA  JOIUIBHO  PO3TJSHYTH
MOYMHAIOYM 3 1H(QOpPMALIMHOTO aHami3y CTaTUCTUKUA. 3a JaHUMHU JIepXKABHOI
aBialiiHOI cy0u Ykpainu 3a ciueHp — auctonaj 2020 poxy o0caru nacaxupcbkux
nepeBe3eHb YKPATHChKUX aBlaKOMIIaHI 3MEHIIUJIUCh TMOPIBHSHO 3 BIAMOBIIHUM
nepiojioM MHHYJIOTO poky Ha 64,8% Tta ckmamu 4534,1 Tuc. 4oi., y TOMY 4YHCIi
MDbKHapoH1 — Ha 65,5% Tta cknanu 4063,1 tuc. yoi.

[TacaxxuponoTokn 4Yepe3 aepomnopTh YKpaiHM ckopoTuiauch Ha 63,9% Ta
ctaHoBwin 8144,6 THC. YOII., y TOMY YHCI1 Y MDKHApOAHOMY Criony4yeHH1 — Ha 64,8%
Ta ctaHoBUJIH 7186,7 THC. "oI.

Yrponosx ciuna — aucronaga 2020 poky ykpaiHCHKUMH aBiaKOMITaHISIMH
BUKOHAHO 41 TUCSYy KOMEpIIHHUX PEiCciB (CKOPOUYEHHS MOPIBHSHO 3 aHAJIOTIYHUM
NEePioIOM MUHYJIOTO POKYy — Ha 57,2%), y ToMy 4HCIi MDKHApOAHUX — 32,3 THCSY
(ckopoueHHs — Ha 60%).

3rifHO 3 JaHWMH, 10 HaaiimIyM g0 HamioHambHOro OOpO 3 pO3CIigyBaHHS
aBlalifHUX TOJMIM Ta IHIWACHTIB 3 MUBUILHUMH NOBITpsSHUMH cyaHamu (HBPLIA), y
2020 porri, mig yac ekcrutyatarii nuBiuibHEX noBiTpsiHux cyaeH (IIC) Ykpainu npu
BUKOHAHHI MACAXUPCHKUX Ta BAHTAKHUX MEPEBE3CHb, 3/IINCHEHHS aBialliiHUX POOIT,
yaboBo-TpenyBaibHux TonboTiB (YTII) Ta ekcrmmyaramii TIC aBiarmii 3aranbHOTO
Mpu3HaYeHHs, 1110 BHeceH1 B [lepxkaBHuit peectp nmuBuibHUX [IC cTammcs:

e 5 kartactpod (1 mig yac BUKOHAHHS TPAHCIIOPTHUX TEPEBE3€Hb, 3 — MiA
Jac BUKOHAHHS TMPUBATHUX TMOJBOTIB Ta | TpU BUKOHAHHI
BUTIPOOYBAIBLHOTO TIOJLOTY);

e 3 apapii (yci mpu BukoHauHi Y TII)

e | cepito3nuil iHOUAEHT (IMiJ Yac BUKOHAHHS MPUBATHOTO IMOJLOTY Ha
HC);

e 28 IHIMIEHTIB;

e | Haj3BU4YaiiHA Mo (3aTMHYB MapallyTUCT MPU BUKOHAHHI CTPUOKIB 3
[1C An-28);

e 15 mopymieHs NOPSAIKY BUKOPUCTAHHS MTOBITPSTHOTO MTPOCTOPY

Kpim Toro, 3a ananizoBanuii nepios crajiocs 2 katacTpodu, B SIKUX 3arUHYJIO 2
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0co0u, NMpU BUKOHAHHI HECAHKI[IOHOBAHUX NpUBaTHUX NOJbOTIB I1C, siki HE BHECEHO
no JepxasHoro peectpy uuinbHuX [IC. YV 2020 poui Ha Teputopii YKpainu cranocs
34 nmopii 3 iIHO3eMHUMU IIUBUTEHUMH MOBITPSHUME cynHamH. [2, ¢. 36].

Ha xanb, 3a manumu Aviation safety network, Ykpaina 3aiimae 15 mosuiiito
cepen 25 kpaiH 3 HaWTIpIIMMHU MOKAa3HUKAMM aBilalliiHuX mofii. /laHa cratuctuka
B1J10Opaka€, HACKUIbKU 3aBJIaHHSA CTBOPEHHS €(PEKTUBHHUX IHQOPMALIMHUX CHCTEM
JUIsl  opraHizamii  Oe3Ne4YHMX MOJbOTIB, aBIallIMHOTO TOLIYKY 1 pATYyBaHHSA
3AJIMIIAETHCS aKTyaJIbHUM JIJISl HAIIO1 JIEPKaBH.

OTHR/ _ o - - -
SCF-NP  NAV SEC BIRD UNK SCF-PP MAC ARC LALT FUEL LOC-l F-POST CTOL CHT GCOL CABIN

k] 9 g 8 4 4 E 3 2 2 1 1 1 1 |

Puc. 1. Cratuctrka npuduH, 110 BUKJIMKAIW aBiamiifHi moaii

VY 2020 pomi 3 muBineHuUMH [IC, mo marTh [lepxkaBHy peecrtpariro (y T.d.
iHo3eMHuMu) All Ta 1HOUWAEGHTH, IO Tpanmwikch Ha Teputopli Ykpainu,
PO3MOIUTHINCH HACTYITHUM YMHOM (32 cnafgaHHsaM) (puc. 1). Sk mokasye ctaTUCTHKA
HAWOUIBIII TOMIMPEHOI0 MPUYMHOIO € BiAMOBa a00 HeHalekHe (YHKIIOHYBaHHS
CUCTEM/KOMITOHEHTIB (HECUJIOBOI YCTAHOBKH).

9 BUMIaAKIB MOB’s13aH1 3 HaBITAIMHUMHU IOMUJIKAMU, IIOJISIMH, IO OB’ A3aH1 3
aBlaiiiiHor0 Oe3leKor 1 3ITKHEHHA 3 ITaxaMd. BigMoBa YN HEHAJIEKHE
(GYHKIIOHYBaHHS CHCTEM/KOMIIOHEHTIB (CHJIOBOi YCTAaHOBKH) Ta HEOE3MeUH1 CUTYyaIrii
B TOBITPI CTaJIM NMpU4YuHOI0 8 iHIMAeHTIB. HemratHe TOpKaHHS 31iTHO-TIOCAIKOBOT
CMYTHU Ta BUKOHAHHS MMOJILOTIB HA MaJliii BUCOTI OyJIM IPUYMHOIO 3 IHIIU/ICHTIB.

Hatimenrie iHIIMAEHTIB OB’ A3aH1 3 HACTYITHUMH MPUYUHAMH:

e mopii, o OB’ A3aH1 3 HaJIbHUM,

* BTpaTa KEPOBAHOCTI — y MOJBOTI;

* BHHHUKHEHHS MOXEXKI1/IUMY;

* 3ITKHEHHS 3 TIEPEITKO00(aMH ) TiJ] 9ac 3IbOTY 1 TIOCAIKH,
* KEpOBAaHHUU MOJIT y 3eMJTI0 a00 y HAMPSIMKY 3eMIIi;
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* 3ITKHEHHS Ha 3eMi;
* poOJeMu B NACAKUPCHKOMY CaJIOHI.

Ha 1Hm1i, HeBU3HaYeH1 NPUYMHU NPUNAAA0Th 8 BUMAAKIB. Takoxk BapTi yBaru
npobnemu, Bukiukani COVID-19, 3acobamu kibepOe3nexku, KOHPIIKTHUMUA 30HAMHU
B YKpaiHi, mpoOiieMaMu KOOpAMHAIlii, 3acTapini iHGopMmaiitai cuctemu [3, c. 30].

3aBasku JaHUM Ta iH(GOpMaIii BiJl cy0’ €KTiB aBlaJislIbHOCT1 KJIFOUOB1 TUTAHHS
Oe3neky LMBUIBHOI aBialii Bimomi. [HdopmamiiHuil anami3 aBlaliMHUX TOMIA €
BOXJIMBUM €JIEMEHTOM OLIHKM PHU3UKY JJs1 O€3MeKH MOJIbOTIB, SIKY IPOBOJUTH
HepkaBiacnyx0a 1100 CBO€l AISUTBHOCTI Ta BCl€l raimy3l MUBUIBHOL aBialfii.
[IpiopureTn mo kiIOUOBUM cdepaM pU3UKY JTONOMOXYTh YKpaiHi e]exTuBHilIe
OpIEHTYBATH PECYPCH 3 TOUKH 30pYy HArJIsAly Ta BU3HAYEHHS 3aXO[(IB IJIsl MOCTIHHOIO
niABUIICHHS €(EeKTUBHOCTI O€3MeKH MOJbOTIB. 3HAUHy YyBary Cii OpUIUTUTH
HiATOTOBII €KiNaxy, nepesipil npodeciiHux HaBUYOK. Takok mOTpiOHO TPOBOIUTH
JETAJIbHIINI MEePEBIPKU JIITaKiB, OCYYaCHUTH CHUCTEMHU KOOPJWHALIi Ta CHUIKYBaHHS
MDK HA3€MHUMHU CTPYKTYpaMU YIPABIIHHS TMOBITPSIHUM PYXOM Ta aBialli€lo.

AHani3 JgaHuUX TMPO aBiamojii € BaXJIWBOKW BIAMPABHOK TOYKOK IS
NOJIaJBIINX 0OrOBOPEHb Ta poOOTH 3 ynockoHaieHHs [T B cdepi HUBUIBHOT aBialii.
30kpeMa: po3poOKa CydyaCHHX aBTOMATH30BAHMX CHUCTEM KEpPYBaHHS MOJIbOTaAMU;
MOIIYKY 1 pATYBaHHsI; 3a0€3MEUCHHS HaIIMHOTO OOMIHY JaHUMHM PO aBialliiiH1 MO/Iii,
a TaK0>X METOJIU iX MoTnepeHKeHHs Ta mporHo3yBaHHs. CboroHimHINA ctad cepu IT
Ta 3aX0/1B O€3MEeKHU MOJIbOTIB A€ 3MOTy HE JIMIIE MOKPAILUTH HasiBHI CUCTEMHU, alie i
PO3p0o0IIATH HOB1, OUIBII €PEKTUBHI MPOTPaMHI 3aCOOH.

Jlitepatypa
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Development of the 1oT Data Transmission Concept
for the Warehouse Maintenance Information System

The protocols and methods used to transmit data on the Internet of Things are examined,
allowing researchers to determine good and bad characteristics of each protocol and choose the
best for building an 10T network. The information system is designed to provide employees with up-
to-date information, which contributes to a more efficient work process. The lifecycle model for the
project in research is offered and characterized.

3pocTaHHS TPOJAXIB y EICKTPOHHIA KOMEPINi € XOpOIIOK HOBHHOI, KOJIU
cripaBa JOXOJUTH JO 3BITIB MPO JOXOAH, 1 BUKIMKOM JJII MEHEJKEPIB CKJIaIiB —
OCKUTBKH PO3JIpIOHI TOPTOBIl PO3MIMPIOIOTECS Ta PO3IIUPIOIOTHCS, a BIICTEHKEHHS
BEJIMKUX OOCATIB 3amaciB CTa€ BUMOTJIMBUM 3aBIaHHsIM [1].

1106 3am0BOJNIBHUTH TOTPEOW MOKYIISA, CKIaJAH 3BEPTAIOTHCS 10 JOAATKIB
inTepuety peueit — Internet of Things (IoT). Taki riro6aneHi KOMITaHii, sk Amazon,
DHL Tta Alibaba, BUKOPHUCTOBYIOTH If0 TE€XHOJOTi0, 1100 BHMBECTH YIPaBIIHHS
3amacaMu Ha HOBHM piBeHb. CKJIaau BUKOPHUCTOBYIOTHCS B OCHOBHOMY JIUJIS
30epiraHHs pedei 1 ToBapiB, SKi OJJHO3HAYHO MOTPiIOHI B MEBHMUM Yac. Y OUIBIIOCTI
CUTyaIlli KOpPHUCTYBaui HE MOXYTh 3HAWTH TOBap, OCKUIBKH HOTO JOBOJUTHCS
3aIyCcKaTH BpYYHY B CKJIQJICHKUX MPHUMIIIEHHSX, 10 3aiiMae aye Oarato dacy [2].

Jlist ycyHeHHs i€l Tpo0JIeMu CTBOPIOETHCA CUCTEMA KEPYBAaHHS CKIIAJIOM, sKa
MOX€ HETaHO TNOIIMPIOBATH OHOBJICHHS Ta TOBIIOMIISITH BCIM TIPO JISUTBHICTH
MpeMileHHs. 3 TEeXHOJOTIYHUM MPOTPECOM  PO3IPIOHMM/ONTOBUM  MPOAABISIM
Oinpie He MOTPIOHO CHPABIATHCS 3 TPYAOMICTKUMHU O00O0B’SA3KaMH 1010 30€piraHHs
Ta YNpaBJIiHHA MPOIYKTaMH Ha PI3HUX CKIIaJax.

Cama mo co0i1 cKiaachka CHUCTEMa MICTUTh BEJIHMKY KUIBKICTH OIepalliu,
CIpPSIMOBAaHUX Ha 3aJOBOJICHHS BHMOI 3aIliKaBJICHHX CTOpiH. ABtopu [3]
CTBEP/IKYIOTh, IO PO3BUTOK MPOMHUCIOBOCTI BIUIMHYB Ha IHINIWNA CTHOCIO MHUHYIO1
TSUTHHOCTI Ha CKIafi. YeTBepTa MpOMHUCIOBA PEBOIONIS B TOM e Yac 03HAMEHYBaJa
BUKOpHCTaHHs TexHoyorii |0T Ha ckimajmax, mo BigOWiIocs Ha €PEKTHBHOCTI Ta
MIPOJYKTUBHOCTI CUCTEM 30epiranus [4].

Onnak Bukopuctands 10T Takox TsArHe 3a cO000 MPOOIEMH 0€3IMEeKH CHUCTEM,
OCKUTbKM BOHHM 4YaCTO MOXYTb CTaTh OO’€KTOM OHJIaliH-aTak. TeXHONOriuyHuiu
nporpec nepeadavyae BUKOpUCTaHHs He nuine 10T, a i 1HIMX TeXHOJOrH, K1 Yepes
KOMYHIKAllll0 SIK OJWH 13 KOMIIOHEHTIB 3BOPOTHOIO 3B’A3KYy BIUIMBAIOTH Ha
MOKpalIeHHs JIOTICTUYHUX mpoueciB [9]. Tpaguuiitna WMS (cuctema ynpaBiiHHS
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CKJaZoM) posmupeHa 3a pgomomororo 0T (puc. 1), ska BHUKOPUCTOBYE BECH
noteHuian TexHosuorii RFID.
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Puc. 1. ApxiTektypHa cxeMa iHpOpMaIliiHOT CUCTEMU
0T «O6GcnyroByBaHHs CKIaIy»

3a momnomoroto 10T KOHTpOMIOIOTHCS BCl [Iii, @ TAKOX TOBApH HA CKIAMII, IO
JI03BOJISIE KEPYBATU HUMHU.

[TpoToKoOII, IO MIATPUMYETHCS KOPUCTYBAIILKAM 3aCTOCYHKOM 13 023010 JaHUX
iHpopMmariitHoi cuctemu, € MQTT. Ileii mpoTOKON 3aCTOCOBYETHCSA ISl Tepeadi
MTOCTIIOBHOCTI TOBITOMJICHD 13 TEJIEMETPUYHUMM JaHUMHU, TOOTO iHGopmallii Bixg
JTATYMKIB TEMIIEPATyPH, BOJIOT'OCT1, OCBITIICHOCTI Ta 1H.

l'onoBaum l0T-cepBepomM Ha cKiaji BUCTYIA€ MPUCTPid minm Ha3Bor Home
Gateway, 110 SKOTO I/’ €THAHO BCE Ha CKJIAII.

JlaHi, 110 30MparoThCs Ta AaHATI3YIOTHCS Ha CKJIaJl, HAJICHIIAIOTHCS Ha cepBep 13
0a3010 JaHWX, /1€ HAMH MOKHAa KOPHUCTYBaTHCS 3a JOIOMOTOIO BXKE€ CTBOPEHOTO
KOPHUCTYBAILKOTO iHTEepdercy T0aaTKa.

ApxitekTypHa cxema iHdopmariinoi cucremu 10T «O6CIyroByBaHHS CKIaLy»
BKITFOYAE JIO CBOET CTPYKTYPH HACTYMHI MPUCTPOT:

1) RFID-3untyBay — 11¢  TpPUCTPi, SKAH  BUKOPUCTOBYETHCS IS
aBTOMAaTHYHOI imeHTHdIKamii 00’€KTiB. 3a IONMOMOTOI paaiOCHUTHAIIB
3UUTYIOTBCA a00 3ammMCyIOThCS JaHi, 10 30epiraroThCs B TaK 3BaHUX
Tparcnonaepax, abo RFID-mitkax. Bin mo3Boiise BinmpaBisaTy, mpuitMaTi
Ta omnpanboByBaTH curHanu Big RFID-mitok.

2) W-CO;-nerekTop — 1€ TPUCTPIiH, 110 BUSBIISAE MPUCYTHICTh Ta3y OKHUCY
Byrueito (CO) niis 3ano0iraHHsl OTPYEHHS YaIHUM T'a30M.

3) W-Coffee kaBoBapka — Iie NMPHCTPid I aBTOMATHYHOT'O MPHUTOTYBAHHS
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KaBHU 3 MPOIMOHOBAHOIO MPOAYKTY (3€pHOBa, MelieHa KaBa). BapiHHs KaBU B
KAaBOMAILIMHI ITepedadae MIHIMAJIbHY YYacTh JIFOJHHH.

Taxox 10 J0JATKOBUX MPUCTPOIB BiTHOCSATHCS HACTYIIHI:

1) HOYTOyK — II¢ MOPTATHMBHUN KOMIIAKTHUHM MPHCTPid i3 mepeadayeHoro
(yHKII€}0 aBTOHOMHOI pOOOTH, 110 JO3BOJISIE BUKOPUCTOBYBATH MOTO MO3a
OynuHKoM a60 oicom Horo CriBpOOITHUKAMY;

2) cMapTgoH — 1€ TOKpalleHWi BapiaHT TejaedoHy, SKHA 3a CBOIMHU
MOJIMBOCTSMU ~ HAaOJIKA€TBCS 10  KHUIIEHBKOBOTO  KOMII IOTEpa.
BinminnicTs cMapTdoHa Bia TenepoHa — HAABHICTH Y HbOMY MOTY>KHOT
Oararo3ajayHoi onepariiHoi cucTeMu. 3a JOMOMOTOI0 cMapT(oHy MOKHA
kepyBaTH |0T-npuctposiMu BiaieHoO Ha CKJIal;

3) RFID-kaptka — 1e ruiactukoBa kaptka i3 BOymoBanuM NFC/RFID-dimom.
BoHa BHUKOpPUCTOBYETHCS ISl PO3IMI3HABAHHS 0Ci0, MEPEMyCTOK, KOHTPOIIO
JOCTYyTYy.

[3 ypaxyBaHHSM BEJIMKOI IIIHHOCTI JaHUX, OTPUMaHUX 3a jonomoroto [oT, ms
noOyJI0BY MapKETUHITOBHX CTpaTerii, a TakoX Majioi KUIBKOCTI Ta cJlaOKoi
(GYHKIIIOHAIBHOCTI ~ HAsIBHUX  CHUCTEM, TMPOIMOHYEThCS  PO3POOUTH  MOAYJIb
OTIpaIfOBaHHS JAHUX JUIsl OOCITYTOBYBaHHS CKIIAMdy, KM Oy/ie BHKOHYBaTH HACTYITHI
byHKII:

1) 3a gomomororo 0T KOHTPOIIOIOTHCS BCi i1, @ TAKOX TOBApW Ha CKJIaJi, 10

JI03BOJISIE KEPYBATU HUMU;

2) y KOHTEKCTI CKIaAchKux cucteM loT 103BoNige€ MigKIIOYATH paHille
HeHaJiiH1 (I3UYHI KOMIIOHEHTH JI0 MEpEeXi, TaKUM YHHOM KepPYIOUH
CXOBHIIEM 1 TIOJIETIIYIOUU POOOTY 3 HUM.
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Using Applications as Effective Means of Successful Learning

The issue of integrating electronic technologies into the educational process for self-
acquisition by knowledge seekers is extremely relevant today. E-learning is an activity that provides
the most productive exchange of information between teachers and students in higher education
during a pandemic. The paper studies the use of e-learning to support, facilitate and ensure the
availability of learning on the example of an electronic application for higher mathematics. The
content and functionality of the author’s developed electronic application are described.

Po3BuTOK iH(pOpMaLIMHUX TEXHOJOTIA y Hall Yac BU3HAYUMB MOTpeOy B
MojepHizalii cucteMu OCBITH. ChOTOAHI Y CBITI CHOCTEPIraeThCcsl CHUTYyaIllsl, IO
TOBOJINTH €(DEKTHUBHICTh peasizallii eeKTPOHHOT0 HaBYaHHsI, K Ha TIEBHIN JUCTAHIII1
CTyJeHTa 1 BUKJaJaya, Tak 1 0e3mocepeHh0 B CaMOMY HaBUYaJbHOMY 3aKiail s
reHepyBaHHs CaMOCTIHHOT pOOOTH CTyI€HTa IIPU BUBUYECHHI MPOTpaM 3a Gaxom.

Uepe3 Taki puUCH E€IEKTPOHHOTO HABYaHHS, SK THYYKICTh, MOOIUIBHICTS,
3pYYHICTh, PIBHICTh, JOCTYMHICTb CTYACHTH MalOTh 3MOTY 37100yBaTH OCBITY Ta
HaBYATHUCS y 3pyYHUH Yac Ta y 3pydHoMy Micii. Cepen OCHOBHUX XapaKTEPUCTHK 1
OCOOJTMBOCTEH  CJIICKTPOHHOTO  HAaBYaHHS  MOYKHA  BHJIUIMTH:  MOJXKIIHUBICTH
IHTEpaKTHUBHOI B3a€MOJIii MK BHUKJIaJlaueM 1 CTYJCHTOM y PEXHMI JiajioTy, IO B
JeIKUX BHIAIKaX MOXKE HAOJIMKATHUCS JI0 J1aJloroBOi B3aeMOIl y TpaauIliiiHUX
HaBYaJbHUX TEXHOJOTISX; IIBUIKE PO3CUIAHHS / OTpUMaHHS HaBYAIbHUX MaTepiajiB
y EJEKTPOHHOMY TIOJIaHHI, ONEPATUBHMUM JOCTYN 10 i1H(QOpPMAIIMHUX PECypCiB y
IHTEpHET1; MOXJIMBICTh MEPEBIPKA Ta KOHTPOJIIO 3HAHBb Y AUCTAHI[IHHOMY PEXHUMI;
MO>XKJIMBICTh OpraHizailii 71ab0paTOpHUX MPAKTUKYMIB Y BIpTyaIbHOMY PEXUMI Uepe3
peaizaimio BIJAJICHOT0 MEPEKHOr0 JIOCTYIy JIO pPealbHOro JabopaTOpHOTO
oOnagHaHHS; CTBOPEHHS «BIPTyaIbHUX TPYI» [JIs ONEPATHBHOI B3aEMOJII MIXK
CTYJICEHTAaMHU; MOJJIMBICTh HAKOMHMYCHHS CTAaTUCTUYHHUX JAaHWUX Ta Ha OCHOBI IX
aHami3y KepyBaTH HaBYAHHSM; IMBHUINCHHS SKOCTI HaBYaHHS Ta KEpyBaHHS;
BIIPOBAPKCHHSI aBTOMAaTH30BAHOTO KEPYBaHHS SKICTIO HaBYaHHS; 1HIUBITyaTi3allis
npodeciitHol MIATOTOBKH MUISXOM CTBOPEHHS IHAWBIMyanbHUX TpadikiB HABYaAHHS
JUISl OKPEMUX CTYIEHTIB [1].

BukopuctanHs €JIEKTpOHHUX JOJATKIB HaJAa€ MOXJIHUBICTE e€(PEeKTUBHOT
opraHizanii HaBYaJbHOI'O MPOIIECY Ta JI03BOJIIE OTPUMYBATU O€3MEepepBHUN AOCTYII
710 HaBYAJILHUX MaTepiaiiB. B yMoBax maHaemii HaA3BU4YaiiHO BaXKJIHMBO 3a0€3MEUNTH
SKICHY HIATPUMKY OCBITHBOI'O IMPOIIECY CIEIlali30BaHUMHU €JIEKTPOHHUMH 3ac00amMu
HaBYaHHSI.
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[IpoBeneHHST TEOPETUYHOTO aHAI3y NPOOJEMH JOCTIDKCHHS BIUTUBY
CJIEKTPOHHOTO HAaBYaHHS Ha YCHINIHICTh 3700yBadiB HAJAa€ 3MOTY pPO3POOHTH
CTPYKTYpPY TOTOBHOCTI, BITIOPSIIKYBaTH KOMIIOHCHTH T4 YMOBH, BUBHAYNTH TTOKA3HUKU
Ta KpUTEpli, BUKOPUCTOBYIOUM SKI MOXHA OLIHUTU PIBEHb BIUIMBY €JIEKTPOHHHX
J0JIaTKIB Ha HABYAJIbHUN MPOILIEC.

Po3pob6rieHuit enexkTpoHHUN MOJATOK SIBJISIE COOOI0 CYKYIHICTH Teopii Ta
MpaKkTUKU. BUKOpUCTaHHS LBOTO J0/aTKa HajJae 3MOry 3700yBayaM IpH BUKOHAHHI
MPaKTUYHUX 3aBJaHb LIBUJKO 3HAWTU TEOPETUYHUN Marepian 13 TEMHU Ta MPHUKIaAH
PO3B’sI3yBaHHS MOI0HUX 3aB/IaHb. J[0JaTOK 1a€ MOXKIUBICTh YEPE3 TOJIOBHE MEHIO 3
JIETKICTIO BIIKPUBATU Pi3HI BKJIAaJAKU. Taka ¢opma MoJaHHS HABUAJIBHOTO MaTepiary
CIpHsie TIOKPAIIEHHIO 30pPIEHTOBAHOCTI 3700yBadiB, a MOTHUBAIliA JI0 HaBYaHHS
30UTBIIYETHCS, 3’ ABIISIETHCS IHTEPEC BUKOHYBATH 3aBJaHHS.

dyHKII11, 1110 peani3oBaHi B JOJATKY:

— TOCTYIHUHN 1JI1 BUKOPUCTAHHS HA MPHUCTPOSX 13 OMEPAIIiHOI CHCTEMOIO
Windows;

— 3py4YHUI Ta IPOCTUN Y BUKOPUCTAHHI;

—He mnoTpedye BiJ KOpPUCTyBada IMPOXO/KEHHS €TaliB aBTopu3allli Ta
peecTparii;

—3aBASIKM BCTAHOBJIEHHIO (DIKCOBAaHUX pO3MIpPIB BIKOH, 1HGOpMAIIHUI
JI0JIaTOK BiIKpUBA€ThCs 0JHaKoBO Ha [1K 13 pi3HUMHU PO3MIMPEHHIMH MOHITODY.

Puc. 1. Intepdeiic nogaTka 1y1si BABYCHHS BUIIOT MAaTEMaTUKH

YcnimHicTh HaBYaHHS 3700yBaviB 3HAHb 3aJIEKHUTh BiJ 0araTbOX YMHHUKIB.
[Tpu omiHrOBaHHI MOCSITHEHBb 3700yBadiB y HaBYaHHI BPAaXOBYIOTHCA: SIKICTb 3HAHb,
piBEHBb BOJIOJIIHHS PO3YMOBHMH OTEpaIlisiMU, XapaKTepUCTUKA BIAMOBIIl 3100yBaya,
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CaMOCTIWHICTh OLIHHUX CY/KEHb Ta JOCBIJ TBOPUOI MisUIBHOCTI. [l AOCIHIIKEHHS
CTUMYJTIOBAIbHO-MOTHBAIIIMHOTO KOMIIOHCHTY BIUIMBY €JIEKTPOHHOTO HABYaHHS Ha
YCHIIHICTh 3100yBayiB JIylIbKOTO HAIlIOHAJBLHOTO TEXHIYHOTO YHIBEPCHUTETY OYJI0
BUKOPHCTAHO METOJ aHKETyBaHHS cepeia 3100yBadiB €KCHEepTHOI Ta KOHTPOJBHOT
rpyn. JocmipkeHHs: onepauiiHo-A1sUIbHICHOTO Ta Mi3HaBAJIbHOIO KOMITIOHEHTIB Oyi10
3IIACHEHO IUIIXOM BUKOPUCTaHHS OonuTyBaHHA y ¢popmi TectTiB. [1ig yac npoBeaeHHs
KOHCTaTyIYOro eTany eKCIepuMeHTY OyJo 3A1iCHEHO 11arHOCTUKY BUXIAHOTO PiBHS
yMiHb, 3HaHb Ta HABUYOK 3/100yBauiB 13 JucUUIUIIHM «Buma martematuka». Ha
dbopmyrodoMy eTari MeaaroriyHoro eKCnepuMeHTy OyJio BIPOBAKEHO JA0JATOK IS
BHUBYCHHS HABYAJILHOTO MaTepiaiy Ta 3/1iMCHEHO MEPEeBIPKY TUHAMIKU PIBHS 3HAHb Ta
MIBUJAKOCTI BUKOHAHHS 3aBlAaHb 3 BUKOPUCTaHHSAM JojaTka. Y pe3ysbTari
NPOBEACHHS KOHCTATYIOUOTO eTaly eKCIEPUMEHTY, MOKHA 3pOOMTH HACTYIHI
BUCHOBKH: JUJIsi TIATOTOBKK 37100yBauiB ramy3i 3HaHb 01 Ocsita/llegarorika s
BUBUCHHS TUCIUILTIHU «BUIlla MaTeMaTnka» MpUIUISETHCS HEAOCTATHBO YBArH MO0
3aCTOCYBAaHHSI €JIEKTPOHHHMX TEXHOJOTIM y MAISUTBHOCTI TeAaroriB. 31e01IbIIoro
MaTepiall MOJAEThCS B YCHIN (hopMmi 13 3amicoM Ha JOMILI B ayAUTOPii. AHAJI3 I[BOTO
eTany eKCIICpUMCEHTY BH3HAaya€ HEOOXITHICTh BIPOBAKCHHS Yy TPOIEC HaBYAHHS
CKCIICPUMEHTAIBHOI Tpynu po3pobiieHoro momarka «Math 2021» mist BU3HaYeHHs
CTYyINEHs WOTO BIUIMBY Ha YCIIIIHICTh, Ta MOPIBHSHHS OTPUMAaHUX PE3YNbTATIB 13
KOHTPOJIBHOIO TPYTOIO.

Jlns mpoBenieHHs (HOPMYIOUOTO €Tany eKCIepUMEeHTy Oyiio oOpaHo 3100yBayiB
excriepumenTanbHoi rpymu  [1O0-11, y skiifi Oylo TpoOBEAEHO 3aHATTS 3
BUKOPUCTaHHSIM (OPMYJT CKOpPOYEHOTO MHOMKEHHS [UJIsi PO3B’SI3aHHS  PI3HHUX
MaTEeMaTUYHUX MTPUKIIAI1B.

[HbopmarniiHuil J0MaTOK 3pYyYHUH Yy BUKOPHUCTAHHI THUM, IO 3700yBayi
MOXYTh Y OyJIb-IKU MOMEHT 3HAWTH MOTPIOHI hopMysH abo X TEOPIiro 3 TEMH, IO
BHUBYAETHCS, TP IIbOMY HE MOTPiOHE IMIAKIIOUEHHS /10 IHTEPHETY Ta HEMa€e MoTpeoun
ropraTd KOHCIIEKTH JIEKIi I TMOIIyKy moTpidHOro Marepiany. IHdopmarris,
HaBeJICHA Y IPYKOBAHOMY BUTJIS1, YUTAOEIbHA.

[Ticns BmpoBaKeHHS B HABYAIBHUN TMPOIEC EKCIEPUMEHTAJIbHOI TPyNu
eJIeKTpoHHOTO  Jomarka «Math 2021»  3MiHuBcs — posmomin  chOpMOBAHOCTI
oTepaliiHO-TISUTbHICHOTO KOMIIOHEHTa BIUIUBY €JIEKTPOHHOTO HAaBYaHHA Ha
YCHIIIHICTh 31100yBadiB  JIyIIbKOTO HAI[IOHAIBHOTO TEXHIYHOTO YHIBEPCHUTETY,
IIJIBUINMBCS PiBEHb CAMOCTIMHOCTI Y BUKOHAHHI 3aB/IaHb, Ta MOJIMIIMIACH AKICTh iX
BUKOHAHHSI.

[TincymMOByrOUHM JOCTIIKEHHS, TPUXOJAUMO JO BHCHOBKY, 0 BUKOPHUCTAHHS
CJIEKTPOHHUX MOAATKiB, 30KpeMa «Math 2021», € akTyanpHuM Ta €(pEKTUBHHM, a
TaKOX MOTPeOye OUIBII JOBrOTPUBAIOTO JOCTIKEHHS Ta BBEJICHHS B €KCILTYaTaIlilo.
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Multi-Level Hierarchial Information System Of Children’s Sports Football
School Management System

This report is considering a multi-level hierarchical information system for managing a
children’s football sports school, which is described on the basis of set theory. The decomposition
of the system is carried out according to the organizational principle of managing a school of an
integrated type, which includes all groups of training football players. Tasks of self-management of
subsystems and coordination by subordinate subsystems are described, tasks are considered from
the development of promising programs to plans for conducting individual training sessions.

Huni o4eBMAHO, IO JOCATHEHHS BHCOKHX PE3yJIbTaTIB y MiATOTOBII
CIIOPTCMEHIB HEMOXJIMBE O3 TapHO IiATOTOBJICHOI MpOrpaMu TpPECHYBaHHS 3
ypaxyBaHHIM 1HIMBIAYAJIBHUX OCOOJIMBOCTEH CIOPTCMEHIB, MOCTIHHOTO KOHTPOJIIO
Ta KOPEKLIi TPEeHYyBaJbHOTO Ipolecy ¥ edeKTUBHOTO PO3B’SI3aHHS YMPaBIIHCHKUX
3amay. 3 1HmoOro OOKy, e(EeKTUBHUN PO3BUTOK 1 YIOPABIIHHS CHOPTHUBHOIO
oprasizaili€ro HeMOKJIMBe 0€3 OTpUMAaHHs CBOEYACHO1 1 JOCTOBIpHOI 1H(OopMaIrii mpo
CTaH CIIpaB IO BCiX HampsMkax poOotu. B 3B’sa3ky 3 1uM, BaxiMBa poJb
iHQOpMAIITHUX ~ TEXHOJIOTiM, 03 SKUX HEMOXJIMBE JOCSATHEHHS CydYacHHX
pe3yibpTaTiB 'y cropTi. TomMy B JOMNOBiAI PO3MISAAIOTHCS THTAHHS CTBOPEHHS
iH(hOpMAIIIITHOT CUCTEMH KEPYBaHHS AUTIY01 CIOPTUBHOT IIKOJIH 3 (PyTOOITY.

JluTsyo-roHalbKa CIOPTHBHA IIKoja 3 ¢yTooy 3rigHo 3 Ilomoxkenusm [1] €
3aKJIaJ0M CIeliaai30BaHO1 MO3alIKiUIFHOT OCBITH CIIOPTUBHOTO THUIy. BoHa MoOXe
BKJIIOYATH TPYMIHU: TIOYATKOBOI IMTOTOBKH; 0a30BOI IMIJITOTOBKH; CIICIiaTi30BaHOI
MIATOTOBKH, B  SKAX  TPOJOBXKYETHCA  HABYAIBHO-TPEHYBAaJbHUW  IPOIIEC
MEePCIEKTUBHUX BUXOBAHIIIB; ITIITOTOBKH JI0 BHIIOT CHOPTUBHOT MAaHCTEPHOCTI.

PosristHemo cuctemMy KepyBaHHSI IIKOJIOIO, SIKa MA€ B CBOEMY CKJIaJIl 3a3HAaYCHI
rpynu, y BUTIsA1 6araTopiBHEBOI iepapxiuHoi cuctemu (puc.l). MHOXHHA BEKTOPIB

U ormcye Kepyrodi BIUIMBA Ha MIAMOPSAKOBAaHI IMJCHCTEMH HIDKYOTO DPIBHA, a

MHOXHHA BEKTOpIB Z OMHCY€ y3arajibHEHYy iH(opMmallito, Ky micucTeMa nepeaae
KEepYIoUii mijicucTeMi BUIOro piBHA [2]. Po3risHeMo 11e 01 JOKIa HO.

[Tincucrema «J/lupextop» OTpUMyE MHOKHHY BEKTOPIB Ug, AKa BKIIIOYAE
HopMatuBHI aktH KoHcTHTymil, 3akoHM Ykpainu, aktu llpesmpenta Ykpaiawm i
Kabinetry MiHicTpiB YKpaiHu, HaKa3d LEHTPAJIbHOTO OpPraHy BUKOHABYOI BIadu y
chepi (13BUYHOT KyNIbTYpU Ta CHOPTY, IHIIMX LEHTPAJIbHUX OPraHiB BUKOHABYOL
BJIaJIM, PIIIIEHHS MICLIEBUX OPraHiB BUKOHABYOI BJIAJM 1 MICIIEBOT'O CAMOBPSITyBaHHS.
[Ipy ubOMy MOPSAJIOK KOMIUIEKTYBaHHSI, HAlIOBHEHICTh HABYAJIbHUX CPYI, PEKUM
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HAaBYAJIbHO-TPEHYBAJIbHOI ~ POOOTHM  BCTAHOBIIOETHCA  LEHTPAIBHUM  OPraHOM

. .o . . . TP
BUKOHABYOi BIaau y cdepi (Pi3UUHOI KyJIbTYypU 1 CIOPTY; MHOXKHHA BEKTOPIB Z j
BKJIIOYAE 3BITHY 1H(OpMAIIiIO MPO AISTBHICTh IIKOIH, sSIKa NEPEAAETHCS JUPEKTUBHUM

. .S A Zd ZA . .
opraHamM BHUKOHABYOI BJIaJIW; MHOKMHHU BEKTOpPiB Z7, Z3 , ZE — 3BITH MIICUCTEM
«Jlikapy, «3actynHuk aupektopay 1 «byxranrep». MHOXHHA BEKTOPIB CTaHIB IIKOJIU
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BEKTOPIB CAMOKEPYBaHHS Ha PiBHI JUPEKTOpa, F 7 — MHOXMHA KpUTEPiiB, 3a IKUMU

nigcucteMa «J{upexTop» BU3HAYAE KEPYIOUl BIUIMBU Ha MiAMOPSIKOBAHI MIJICUCTEMU
«Jlikapy, «3acTynHuk aupekTopa» i «byxrantepy.
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Puc. 1. bararopiBHeBa iepapxiyHa cucTeMa KEPYBAHHSI IIKOJIOIO

o4 . . -
CxiamoBoro MHOXHHHM BeKTOpiB Y 7 € IIporpama 6aratoBikoBOi MiATOTOBKH

oHUX (PyTOOIICTIB yCiX PIBHIB BiJl MOYATKOBOTO JIO PIBHS HAWBHINOI CIIOPTHBHOT
MaiCTEPHOCTI MIATOTOBKHA CIIOPTCMEHIB BHCOKOI KBaridikailii 1t 30ipHUX KOMaH]I
obnacti Ta YKpaiHu, a TaKOX iXHS y4acThb y 00JIACHUX, AEPKABHUX Ta MIXHAPOJIHUX
3MaraHHsx. BoHa yTpuMye HOpMAaTHUBHI BUMOTH JJISl BCIX PIBHIB 1 BIKOBUX TPYIl Bij

69 pokiB 10 16—17 abo 23. BaxxnuBUM KOMIIOHCHTOM \?ﬁ € MaTepiaabHO-TEXHIUHE,

. ) ) ) ) -1
¢diHaHcoBe 1 MeawdHe 3abe3reueHHs AisUIbHOCTI mkoiau. Ha 06a3i muoXmHM Y T
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. —J —3 —F : :
dopmyrotrbest MHOkMHU BekTopiB U 7, U ;,U 7, Kl BKIIIOYaIOTh KEPYIOUl BIUIMBU
Ha  migcuctemMu  «Jlikap»,  «3actynmHuk ~— gupektopa» 1 «byxramrep»
= JA A TATATA O E
F iUy xUg xZy <2y xZ5 —V, ne Vg — MHOXUHA 3HaUeHb KpuTepito F 7.
[Tincuctema «3acTymHUK IUPEKTOpaA MO HaBYAJIbHO-TPEHYBAJIbHIM poOOTI» Ha

OCHOBI1 JIUPEKTUBHOI 1HQopMalii Biag aupekropa U j, 3BITY cTapmioro iHCTpyKTOpa-

METO/MCTA Zg po3po0IIsie mporpaMy HaBYaIbHO-TPEHYBAIbHOI AISUIBHOCTI LIKOJIU
na morounuii pix Y,: X, xU)xF, »Y,", ne X,:Z} — X]. Ocnopuumu dopmamu
HaBYAJIbHO-TPEHYBAJIbHOI pOOOTH € TpYNoOBI HABUYAJbHO-TPEHYBAJbHI 3aHATTA,
TPEHYBaHHs 3a I1HAMBIAYaJbHUMHU IUJIAHAMHM, BUXOBHI Ta MEIUKO-BITHOBIIOBAJIbHI
3aX0/lM, HAaBYAJIBbHO-TPEHYBaJbHI  300pu. BinmoBimHO 10  3aTBEpPIKEHOIO
KaJeHAApHOIO IJIaHYy MIKOJa MOKE MPOBOJUTH BHYTPIIIHBOWIKUIBHI Ta BIJKPHUTI
NEPIIOCTI, YEMITIOHATH, MaTueBl 3ycTpiyl, TypHIpH Ta iHIIl 3MaraHHs. [ligcucrema
dopMye Kepyroui BIUIMBH Ha migcucteMy «CTapuiuil 1HCTPYKTOP-METOIMCTY

E:szxaj xZo —V,, ne V3— MHOKHHA 3HAYEHb KPHTEPIlO F,. i xepyroui

BIUIMBM  KpIM  HABYAJIbHO-TPEHYBAJIBHUX  3aHATh  BKJIIOYAIOTh  3aBJAHHSA
KOMIUIEKTYBaHHSI HaBUAJbHUX TPYI, PO3POOKU 1HAMBIyaIbHUX IUIAHIB MiATOTOBKH,
HAyKOBO-METOJAMYHOIO Ta MEAUYHOrO 3a0e3MeyeHHs NMporpaMu. 3acTYMHUK TOTY€

. M ~ b _/ZZ
3BIT JUPCKTOPY IO BUKOHAHHIO IINIAHY IMIIATOTOBKHU 3a IIOTOYHUHU PIK Z 3 -

OcHoBHa MeTa IIi€l MiJICHCTEMH — aHaJi3 CBITOBUX TEHJEHIIIH pPO3BUTKY
byTOony i popMyBaHHS KOHIEMIIIN 1 HAPAMIB MATOTOBKH MailOyTHIX GyTOOIICTIB
3 MEpIIOro POoKy HabOpy MOYAaTKOBOI IPYyNU 3 YpaxXyBaHHSM 3aBJlaHb KCPIBHHIITBA i
sacHoBHuka mKomu Y. : XS xUSx X, xF. —>YS, ne XT — OCHOBHI HAmpPAMH
pPO3BUTKY cBITOBOro (yrdonmy. Kepyrouli BIIIMBH IHCTPYKTOpaM-METOIUCTAM
OMHCYIOThCSI  BIOOpaKEHHIM FoiUSXUSXZEXZEXZEXZE -V, 3BIT
3aCTYNHUKY IUpEKTOpa (popMyeThes Bioopakenuam Z, .Y, —>Z..

[Tincucrema «IHCTPYKTOP-METOAUCT» BIANOBIZAE 3a PO3POOKY METOAUIHOTO
3a0e3MedeHHs BIANOBIAHOTO HANIPSIMY MIATOTOBKU, HAMPUKIIA] IHCTPYKTOP-METOAHCT
nouatkoBoi migrotosku Y, : X, xU"xF, =Y ne X, :Zr — X! ¢ pesynsratn
aHami3y  HaBUYAIBHO-TPEHYBAJIbHOI pPOOOTH  TMOYATKOBUX TPYI, BUKOHAHHS
IHAMBIAyalbHUX  ITUTAHIB ~ CIIOPTCMEHIB,  KBamiikaiii  TpeHEepiB-BHKIA/IayiB,

KOMIUIEKTYBaHHSI HaBYaJbHUX Tpyn. KomMmoHeHTaMu MHOXXHHU BEKTOPIB \7:2 €
MeToanYHe 3a0e3MeYeHHs] HaBYaIbHO-TPEHYBAJIbHOT MIATOTOBKM MOYAaTKOBOI TPYTIH,
pO3KJIaJ 3aHsATh, BUMOTH JO BiIOOpY BHXOBAaHIIB, MPOBEACHHS BIIKPUTUX
HAaBYATLHO-TPEHYBAIBHUX 3aHATH, BEJCHHS JOKyMEHTaIllil. PiyHuii HaB4anpHUHN TUIaH
PO3paxoBY€EThCS HA 52 THXKHI HABYAIBHO-TPEHYBAJIBHOTO MpoIlecy 0e3rmocepeHbo B
yMOBax IIKOJI Ta MO 1HAWBIyaJdbHUX IUJIaHAX CHOPTCMEHIB. JlJisi Tpyn MOYaTKOBO1
MIATOTOBKH  TIepen0avacThCsl MPOBEIACHHS TPOTATOM 6 TIDKHIB HaBYAIBHO-
TPEHYBaJbHUX 3aHATh B YMOBaxX CIIOPTHBHO-0310POBYOr0 TabOpy Ha BiacHid abo
OpeHJIoBaHIil 0a3l B KaHIKyJIsapHuil mnepiof. I[lizcucrema 371HCHIOE KOOpPAMHAIIIO
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po6otu tpenepis F, :UY xU"xZ" —V, , dopmye 3Bit Z, Y, >Z°.

[Tincucrtema «Crapmmii TpeHep-BUKIagay» BIANOBIAAJbHA 332 KOMIUIEKTALIIIO
rpyn MOYaTKOBOI MIATOTOBKM 3 yucia AiTed 0e3 ypaxyBaHHS (i3MUHUX 3710HOCTEH
710 CIIOPTY YYHIB 3arajbHOOCBITHIX WIKUI. [lepeBeneHHss yuHIB y rpyny HACTYHHOIO
POKY HaBUaHHS NMPOBOJUTHCS 3a HAKA30M JUPEKTOpPA 3 YpaxXyBaHHSM KOHTPOJBHO-
MepeBIIHUX HOPMATHUBIB 13 3arajibHOi (PI3UYHOT Ta CHELiabHOI MATOTOBKU, MEIUKO-
010JI0T1YHUX MOKA3HUKIB 1 BUKOHAHHS HOPMATUBIB CLIOPTUBHOIO PO3PSAY UM 1HIIHUX
BUMOI mporpaMu. Po3poOnsitoTb pidyHI Ta MOTOYHI IJIAHW  HIATOTOBKHU

Y, XU xF, —>Y ", y3aranpHIoOTh pe3y/bTaTH Ta 3MIiCT CBOEi PoGOTH 3
Tpenepamu-Bukianadamun k., (UT'xUS" xZ" 5V, | BeldyTh cHCTeMaTHUHHiA
o6mik, amamiz i rorywors 3Bit Z[ Y. " —Z" . Bignosinanehuii 3a pesynabraTu
BUCTYNY CHOPTCMEHIB Ha 3MaraHHAX 3/1MCHIOE KOHTPOJIb 1 HECE BIANOBIAAIBHICTD 32
J0JIep>KaHHs] HOPM aHTUAOMIHIOBOTO 3aKOHOJaBCTRA.

Ho wumcna migcuctem «TpeHep-BUKIaZauy» Halle)KaTb TPEHEP BOPOTapiB,
HanaJHUKIB, 3aXUCHUKIB. PoO0OTa TpeHepiB-BUKIIA/1ayuiB OLIHIOETHCS 3 ypaxyBaHHSIM
CTaOUTbHOCTI KOHTUHIEHTY Y4HIB, piBHS ()13WYHOI MIAITOTOBIIEHOCTI, KIIBKOCT1 y4YHIB,
10 3apaxoBaHl B HABYAJIBHO-TPEHYBaJIbHI TpynH. J[0 yucia MIaHOBUX JOKYMEHTIB,
Kl po3po0Jisie TpeHep, HalexaTh: IUIaH-KOHCHEKT HaBYaJIbHO-TPEHYBAILHOTO
3aHATTS; TUIaH pOOOTH B MIKPOIIMKII, B MIXKITPOBOMY, IMATOTOBYOMY, 3MaraJilbHOMY 1

. : . v 77T vl
piuHOMYy 1MKJIl. OCHOBHUM KOMIIOHEHTOM MHOXXHUHHU BEKTOpIB X, :Z, —> X, €
KypHaJlI TpEeHepa, B SKOMY MICTHThCS BCs 1H(OpMaIlisi Mpo KOKHOTO CHOPTCMEHa

=T : - TT T A
Z ;. Tlnan TpenyBanns ¢opmyeTbes sk BimoOpakenns Y, : X, xU/xF, —Y,/,
: : . —11; : .= T -7 _ =
inuBinyanbHi 3apnanns U’ mpu poss’ssanmi samadi F, iU/ xU/ xZ] —V,.

) ) —1I; .
Koxxen cnoprcmen, Hanpukiana, /1, BUKOHye 1HAUBInyanbHe 3aBaanHs U T’ 1

3MiHIOE CBill (pI3MYHUI CTaH, PIBEHh TEXHIYHOI MIATOTOBKU M 1HIINI MOKa3HUKH, SKI
HEOOXIHI TpeHepy JUIi KOHTPOJIO 1 TPpUUHATTA pimeHHs. g  1poro
BUKOPHUCTOBYIOTh Cy4YacHI MeToau 1 3aco0u KoHTpomto [3], SKi J1O3BOJISIIOTH
CTBOpIOBAaTH 1H(MOPMAIIiITHI MOJIEINII OKPEMUX CIIOPTCMEHIB [4].
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Adaptive Load Balance Algorithm in Applications Using Container Technology

The very concept of "adaptive algorithm”, as well as all the advantages and disadvantages
of the used wireless technologies were analyzed.

KonreitHepu3oBaHuii JA0/1aTOK € KOMIUIEKCOM TMOJIOHUX KOHTECHHEPIB 13
EK3eMIUTSIPOM TporpamMu. [IpuMipHUKH PO3MOAUIIIOTECS IO PI3HUX 00YHCITIOBAIBHUX
By3JaX 1 NPUAMAIOTh 3alMTH [apajeibHO. PO3MOAUIAIOTECA 3allMTH MK
O00YHMCITIOBAILHUMHU BY3JIaMH TaKUM YHMHOM, IIIOOW HABAaHTAKCHHS OOYHMCIIIOBAIBHUX
By3JiB Oyno omHopigHuM [1]. Peamizamis Takoi mapaienbHOi OOYHMCIIOBAIBHOT
cCUCTeMH TIOTpeOye pO3pOOJICHHS aJIrOPUTMIB CHHXpOHI3amii 00’ekTiB. s
e(deKTUBHOr0 OalaHCyBaHHS HABAaHTAXEHHS AaJTOPUTM TOBMHEH MaKCHUMAaIbHO
3aJI0BOJIBHSATH HACTYIHI KPHUTEpii: MaKCUMalbHOT €(QEKTUBHOCTI BUKOPUCTAHHS
OOYHUCITIOBATBFHUX BY3JI1B, ONTUMAJIBHOCTI 10/IaBaHHsI a00 BIAKIIOUEHHS IIMX BY3JIB.

JUist  MOCATHEHHST BCTAHOBJIEHUX KPUTEPIIB MPOMOHYETHCS PO3POOIICHHS
aJanTUBHOTO aJITOPUTMY OajaHCyBaHHs, SKUM OW pPOOMB BHCHOBOK Ha OCHOBI
KOMILJIEKCHOT O3HAaKH PECYpCOEMHOCTI OOUHCIIOBAJIBLHOTO BYy3Ja, TOOTO BEJIIMYMHH,
sgKa 0 xapakTepusyBaia, o 1 By3o0s Moke o0podutu N omepartiiii meBHOro Tuiry 6e3
BTpaTH B 4Yaci BHUKOHaHHSA omepamii. /g 1mporo Ham Tpeba BU3HAYUTH
pecypcoMicTkicTh Hamoro By3ia B RPS (Requests Per Second — kinbkicTh 3amuTiB
3a OOHY CeKyHAy), Bu3Hauutu RPS i koxkHOro tumy 3anuTy. Tum 3anuty
Bu3HavaeTbes 3a ioro URI, skuii € HEMOBTOpPHHM 1AeHTH(IKATOPOM 3amHTy 1
rapaHTye, 10 MPU IPaBIWIbHIN apXiTEKTypl MPOrpaMu KOXKEH 3aIHT 110 TOMY CaMOMY
URI Oyne BUKOpHUCTOBYBaTH MPUOIM3HO OJHAKOBY KIUIBKICTH PECYpPCIB cepBepa.
TounicTe Bu3HaueHHs RPS nnst koxHOro 3anmuty Oyne Oe3mocepeHbO BITUBATH HA
e(eKTUBHICTh CHHXPOHI3aTOPA MPH J10/1aBaHHI/BUMKHEHHI 00YHUCITIOBAIEHUX BY3IIiB.

VY pesynbTaTi peainizallii TaKOTO aJIrOPUTMY OUIKYETHCS JOCSATTH 3HUKCHHS
KUTBKOCT1 HE3aMISTHUX BY3JiB 1 BY3JiB 13 YACTKOBOIO 3aBAHTAKEHICTIO Ta 3MECHIIICHHS
pECypCiB, BUKOPUCTAHUX JIUIS PUAHSATTS PIIIICHHS OO0 PO3IMOALUTY 3aIUTIB.

Jlireparypa
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Guber Effect

A simple explanation of the effect of the appearance of additional energy of a moving wheel
or bearing pair when an electric current flows through the contact of the moving and stationary
parts of the system is given.

Enextpogunamika  po3risiiae  MpPOCTOPOBO  HEOJHOPINHI  CHUCTEMH 3
HEPIBHOMIPHHUM PO3MOAUIOM 3apsiAy ( 1 J0JaTKOBUMH CTEMEHSMH BUIBHOTO PyXy [1,
2, 3]. Takorw cucremoro € koiicHa mapa JK. ['yOepa, migmIMmHUKOBa- y JBHUTYHI
Kocupea-Minbpost [4]. B [5] npeacTaBieHo cnipoOu BYCHUX JaTH MOSICHEHHS I[bOTO
e(deKTy, Ha OCHOBI KJIACMYHUX 3aKOHIB €JNeKTpOoJUHaMiKu [3], 1 aJbTepHATUBHOTO
nigxony [6]. Ha oCHOBI 3aKkOHY 3arajJlbHOTO B3a€MO3B’SI3Ky MOXXHa CTBEPJIKYBaTH
Ipo JesIKUW BIUIMB TEIJIOBOI JedopMallii Kojeca Yd KyJIbKU Bl 3HAYHOTO CTPyMY 1,
Ha ICKpPOBY MpPHUPOAY HOJATKOBOi CWJIM, Ha CWIy AmImepa B3aeMOll CTpyMiB B
PYXOMiii 1 HEpYXOMIH CKJIQJIOBHX, Ha CHJTY B3A€EMHOT'O TSOKIHHS HAMArHIYeHUX YaCTHH
cucremu. OpHak, TOMANBIII EKCIIEPUMEHTAIBHI 1 TEOPETUYHI JOCIIKEHHS
TIOKa3aJIH, 110 TUTBKH 111 ()aKTOpU HE 3a0e3MeUyI0Th PyX CUCTEMH [5].

Posrasinemo cyTTeBi dakTopu, ki MaroTh Mictie B edekTi XK. ['yoepa.

l. €MuicTh KOHTaKTY. MeXaniTHui KOHTaKT Kojieca 1 pedkH IH KyJIbOK 1
000HM HiJNIMITHUKA BOTHOYAC € SISKTPUIHUM. EnekTpuaHuii cTpyM / IPOXOJUTE Bif
pediku 1o peHkH [ Big 00OMME 10 000HMH MiIIHUITHUKA Yepe3 30HU KOHTAKTY 3
eleKTpuIHUM omopoM R. Ctpym / mopsanky 100A B 30H1 KOHTaKTy Kojeca 1 pedku abo
npuOIH3HO 15A B 30H1 KOHTAKTy KOKHOI KYJIbKH IUINIHIIHKAKA, Ha o1Iopl R CTBOPIOE
criag Hanpyru U niopsiaky 20B. KoHTakTH He € TOYKOBHMH. 3aBISKH CHII1 Bard IO 1€
Ha KOHTAaKT Kojieca 1 peiiku abo CHIM THUCKY B TEIUIOBOI'O PO3IIMPEHHS KYJIBOK Y
HNUIITHITHAKY, Ma€ MicIle MpyxHA AedopMaliisd 1 Iioma S KOHTaKTy 3 MIKpPO3a30poM
cKIamae mpuOam3HO 5 — 10 em® 171 kosmeca 1 0,05-0,1 em? 171 Ky TpKH. 3a HasSBHOCTI
MacTHIA, IKe 30UTBINYE MISTSKTPUIHY MPOBIAHICTE £y B &, Pa3iB, MapaIeIbHO OIOPY
yTBOPIO€Thest eMHICTh C. 3aBIIKH MIKpO-3a30py & BoHa Oyjae MaTH JeKUIbKa COTeH
nikodapax. Hanpuxnaza, ms koeca

£9&-S _ 8,85-107'2-2-10-107*

C = - = 0,0177 MO,
d 1076
JUTS TUIIIAITHAKA 3 6 KYJIbKaMH
8,85-10712.2.0,1-10™4
C = -6 =0,001 MmxD.
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3a masBuocti C 1 U, Ha KOHTaKT1 YTBOPIOETHCS eNSKTPUIHHUE 3apsn q = CU,
SIKUH pa3oM 13 30HOIO JIOTHKY pyXaeTbesl 31 IMBHUAKICTIO V B3JOBXK TUIa Kojeca YU
KYJIBKH.

2. AcuMeTpHYHAN PpO3MOAIT TYCTHHH j CTPYMY B 30HiI pyxXomoro
KOHTaKTy. PeansHe ko110 13 cTpyMoM [ Mae 1HAYKTUBHICTE L. Tomy B 30H1 pyXoMoro
JOTHKY Ma€ MICIIe HECHMETpisi IOTOKY / I'YCTHHH CTpyMy j: 3 HaODKHOro OOKy B
IOBITPSHOMY 3a30pi 0; IIe CTpyMy Hemae, a B 30DKHOMY Oomi 0,, BHACILIOK
30UTBINICHHS 3a30py O, 1 HAsBHOCT1 1HAYKTHUBHOCTI L BHHHKae ickpiHHA. [loTik 7
TYCTHHHA CTPYMY j 1 HOTO IEHTP Xegp 3MIMYEThCSA y 30vKHHE Oik. YuMm Ourhima
IIBUJIKICTD V) 9H () , TUM OUIBIITHH 3CYB X,,, BLTHOCHO IICHTPY 30HH JTOTHKY.

3 pIBHSHHS €JIeKTPHYHOI0 KOJIa

di _
u=L=—+4Ri
dt
I YaCTHHH i, MOTOKY / 3 HaG1:KHOTrO OOKY
w1 di
. L L
i =—2% ne—>0;
R dt
JUISL YaCTHHH i5 cTpyMy (IIOTOKY) / 31 301KHOTO GOKY
di,
u-L—2 g
dt 2
i, = ge— <0
2 R ar

. .. . . di .
Otxe, i, > [; 1 TUM OUIbIIe, YUM OLIbIIIE ‘d—:|, SIKa IIPSIMO 3aJIeKUTh Bl Vy 4n

(2. OTxe BiAOYBAETHCS 3MIMICHHS LEHTPY X, IIOTOKY / B CTOPOHY 301raHHS.

3. Enaexkrpomarnitaa npupoaa ssama. CtpyM / Ha oriopi R CTBOPIOE CIIaj
HatpyTH U, sika Ha eMHOCT1 C KOHTaKTY CTBOPIOE 3apsij ¢. BBe1eMo MOHATTS eeMeHTa
I,,Ax yMOBHOTO cTpyMY [,

q-Vo =1, Ax,
ne Ax - eIeMEHT LIUIAXY TOUYKH JOTHKY.
Toni 3a 3akorOM bio-Casapa-Jlamaaca (puc.1):
o Iydx i
AB = —-=—sin
4T r? ﬁ’
ne AB - marHiTHa 1HAyKIusS B Toukax M (pue.l) Bix emementa [,Ax yMOBHOTO

ctpymy I,

Puc. 1. 3axon bio-Capapa-Jlaruiaca
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IIpocTopose MarHiTHE nosie P (r,1y) ne iHTerpan Bixm AB B Mexax (0, +7ax),
(0, £79,max)- BHecenns B mone @ (7, 1) hepoMarHiTHUX Tij KoJieca 1 peMKH UM KYIbOK
1 HAIIPaBISIIOUUX CYTTEBO MIICHIUTE II0JIe Ta Horo eneprito Wy, ska i€ MeXaHIIHOIO
CHJIOO

M="75
Ha 3MEHIIICHHS ITOBITPSHHUX 3a30PIB O; 1 05.

SMIIIEHHS Xqyp; 1, BUIIOBLIHO, 3apsay ¢ Yy 30DKHHE OIK CTBOPHTH OUIBIIY CHITY
Fy. Bona 6ye ransMyBaTH pyX 30HH JOTHKY. Pyx Om npunuHUBCS, KO O 3 9acom
At 3a30p 6; He 3MeHIIyBaBcs, a O, He 30UIBITYBaBCs.

4, HeoOxigHicTh 101aTKOBOro MOMEHTY iHepmii JJisi IO3HTHBHOIO
O6aaHcy cHa pyxy i raabmyBaHHsS. Sk mokazamu nocainu, ABUTYH Kocupesa-
Mutspos 3a HaIBHOCTI MaXOBHKa Ma€ ycTaleHe 3HAUYCSHHS MIBHIKOCTI (2 OuIbIe, HIK
6e3 MaxoBmKa. MaxXOBHK cTBOpIO€ auHaMiunuid MomeHT M5 imepmii. Tomi 3a
BUIIMOBITHOT MIBUIKOCTI1 ﬂYCT BIIOYBaeThCA OallaHC MIK MOMEHTaMH pO3roHy M,
TUHAMITHAM M5 3 ofHOTO OOKY Ta raJpMIBHUMH MOMeHTamMu M, , M, (Bi1 TepTs 1
HABAaHTa)KEHHS) 3 1HIIOTO. 3a KIHIIEBHH BIAPI30K dacy At dacy f, BHACILIOK
3MEHIIeHHS 3a30py &, Miryabe M, At Oyae OurbimnmM, a M, At (BHAaCIIOK 3pOCTaHHSA
02) menmmM. [lIBuakicTe (! 3pocTae. Ame 3pocTae 1 3CYB X, BITHOCHO TIEHTPY
koutakty. lle mpu3BoauTh nmo 30umbmenns M, 1 3menmenns M. bamanc eneprii
BCTAHOBJIIOETHCA HA MIBUIKOCTI {2y THM OUIBIIOTL, YUM OLIbIIE MOMEHT 1HEPIIi M3.

OcHOBHMMH (pakTOpaMH, sK1 3abe3nedyroTb pyX B ABUIyHax ['yOepa 1
Kocupepa-Muibpos €:

. HasBHICTH 3apsAy B €MHICHIHA YaCTHH1 KOHTAKTY,

. HASIBHICTh MEXAHITHOTO THCKY B EISKTPUIHHX KOHTAaKTaX PyXoMoi i
HEPYXOMOI TaCTUH CHCTEMH;

. MeXaHI9Ha 1HEePIIHHICTh PYXOMOI YaCTHHH;

. (hepoMarHiTHE cepeIOBHITIC.

Busasinennsa mux gaxtopiB 103Boawto moscHUTH [S] edekt JK.I'yOepa B Mekax
3aKOHIB KIIACHIHO1 €IEKTPOIMHAMIKH.
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VJIK 62-50
CTPYKTYPHO-IAPAMETPUYHA IIEHTU®IKALISI YACOBUX PSI/IIB

CuibBectpoB A. M., Uymauenko C. M., 3esencokuii K. X.
Hayionanvnut ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
E-mail: silvestrovanton@gmail.com, sergiy23.chumachenko@gmail.com,
zelensky126@ukr.net

Structural-Parametric Identification of Time Series

The problem of compression of ecological information presented in the form of noisy time or
space series: robust selection and structural-parametric identification of the useful component of
the «signal-to-noise» mixture is studied. space series: robust selection and structural-parametric
identification of the useful component of the «signal-to-noise» mixture is studied.

[H]opmariiiHl TEXHOIOT1 KOMIT FOTEPHOr0 MOHITOPHHTY €KOJIOT [IHUX 3MIHHUX
y 4acl BEJIMYUH BHKOPHCTOBYIOTh MEPBHHHI NEPETBOPIOBAYl (DI3UYHHX BETHYUH B
CICKTPHYHI WIH(POBI, SKI TNOCTYymarTh y UU(POBI 0a3d MAaHUX BIAMOBITHHX
iH(popmamiitaux cucteMm. [1lo0 He BTpPaTHTH BaKIMBHX IOTOYHUX OAHHX YacTOTa
AUCKPETH3alli 3alIyMJICHUX BHUMIPIOBATBHHX BCIMYMH IOBHHHA OyTH Habarato
BUILOK Bl 4YacToTH 3a BuUMoramu teopemu Kortenphukoma. lle mpusBoauts 10
CYTTEBOrO 3POCTaHHA 00 €My LH(POBHUX AaHMX 1 [ICPCIIOBHCHHS 0a3 JaHMX.

OTxe aKTyallbHOK € 3ajadya CTHCHCHHS JUCKPETHOI y 4aci iHdopmamii 0e3
TpaTH ii KOpHCHOI CkjaamoBoi. Jlig wporo HEOOXIZHO pO3POOHTH aITOPUTM
aIaNTHBHHUI SK IO CHIBBLIHOLICHHS «IIYM-KOPHUCHHUI CHTHA» Ta 1 A0 TCMILY 3MIHH
KOPUCHOT 1H(OpMaLIi B CYyMIIIT «CUTHA — LIYM).

B sxocti anpiopHoi 1H(opManii MaeMO 3amucH 4acOBOTO (UM MPOCTOPOBOTO)
pany x(x), k = 0,1,.., N 3 10CHTh MaJCHBKHM KPOKOM At um Ax.

AManTUBHUN aNTOPHUTM CTHCHEHHS 1H()OPMAIIIT MOIATAE B HACTYITHOMY

Kpox I. PobacTre 3riamKkyBanHs paay MeTomoM Teioki [ 1] mo cemu abo Ourbire
TOYKAM 3 JTIKBIJAIIEI0 OMWHOYHUX Y TPYMOBUX aHOMAJTBHUX JTAHUX:

X(k) =med{x(x £ D}, 1 =0,1,2,3, (1)
ne med - MemiaHa (CepeaHE 3HAYCHHS MDK PAH)KOBAHHMH 3a BEAMYHHOK X(K) B
2m + 1 mOTOYHHUX TOYKAX).
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Kpok 2. OmiHoBaHHS cepe/IHbOKBAIPaTHIHOT MOXUOKH PSITY:

50 = [E3(x00) — 20)° @)

Kpox 3. Anpokcumarisi perysipu30BaHUM MeTOJOM HaliMEHIIHUX KBaJpaTiB
(MHK) niepmix 8 + 121040k psaay X(k) cTemeHeBUM HOJIiHOMOM:

xy(k) =%(0) + il  a; - 3)

ne, 3a Bimomoro X(0), BU3HAUAIOTBCS N KoeqnmeHTlB Q;TIONIHOMA N -1 CTEICH1 3a
YMOBH MIHIMYMY pPeryJsipu3oBaHoro [2] ¢yHkiionamna:

IR0 — %, () + 2y S, abn<m, )
ne y— peramisyrounii 3a TuxonoBum napametp: st y = 0, oye 3sugaitanit MHK; mist
y = o, Bcra; — 0.

Bubupaemo y B mexax 0,01 + 0,1. 3apagxu tomy, mo y > 0, mdopmarritina
marpuisi MHK Oyiie nosurusHo odyMoBieHa (i1 BU3HAYHUK OUIbIIE HYJISI) 1 PO3KH]L
OIITHOK & ;0y/1e 0OMeKeHMIA.
| Kpox 4. Orpumapmu i epinoro iHrepBany (k = 0,1,..,N;), (N; =8 = 12)
Jelo 3MileHl ajge CcTabUIbHI OLIHKM [apaMeTpiB  «;; Jall IS allOpUIMY
pexkypearnoro MHK (PMHK) BukopuctoByeMo iX, Ak ampiopHi. AHATOTIIHO 1
marputli P, Py, .18 PMHK:

T
O:Hl = al +P.'+1 @ m+l ( m+1 quJrl ’ am ) b) (5)
- T . 1. T 1
me a - BekTop @i, i = 1,1, By, = [P Pl ™ Pmar = [Prs1 * Prnsnl ™

Pm+1 - [P_l + Pm+1 (pm+1] 1 )
FIOR @, .. o0 o) o), 2,0)
o -|2@ @@, 00 @ 2 (2 9.(2),,, ¢.(2)

m m+l

@ (m)  @,(m)___@,(m) g(m+1) @,(m+1) ¢, (m+])

Tyr;(j)-uek'(),j=1,..,N;i=1,..,n

3nauensst m B PMHK posmmpsirorbest 10 BenmmurBn Ny, g, 33 IKOT MAKCUMAIIbHE
3HAYEHHS TOXMOKH amrpokcuMartii psaay X (k)momemntio X,, (k) e carme 305 (2):

Sup 12(k) — x, (k)| ~ 305, (©)

Kpox 5, a Tako HAcTyIHI TOBTOPIOIOTH KPOKW 1 <+ 47711 HACTYITHUX
IHTEpBaIIB.

OTxe, nepedbUparOYn CTYMIHL N MOIIHOMA BT 3 J10 5, OTpUMyeMO Mojienb (3)
pAAy 1 puiiMaeMo 3a ONITUMANBHY Ty, 3a K01 Oy/Ie HaliMeHTa moXnOKa arpoKCcuMartii
Ha 3aJaHOMY IHTepBajil psay abo jgomyctuMa (30;) HAa MaKCHUMAlIbHO JOBTOMY
IHTEepBaIl.
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Hampukian, HeoOX11HO CTHCHYTH JaH1 IIPO BOJIOTICTh ITOBITPS, ITOAaH1 PSJIOM B
100-120 BimmixiB At wacy t. 3a gomyctumoi moxuoku (2) 8 0,17 oAUHUIL T0CTAaTHLO
OJ/THOTO TOTIHOMY 3-T0 TTopsaKy (puc.1)

-

0 20 40 c0 a0 100 20
Puc.]. Anpoxcumariis o JHUM TOTIHOMOM TPETHOTO MOPSIIKY
(303 = 0,167)

3a moxuOku B 0,06 oquuums s iaeHTHdIKAIIL psay HEOOXTHO JIBa MOJITHOMA
4-ro mopaaky (puc.2) Ha inTepBaiax: nepmuii [0,70], apyruii [70,100].

2; e=0,0608
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Puc.2. Anpokcumalis JBoMa IOJIIHOMAMH Y€TBEPTOrO HOPSJIKY
(3a;z = 0,06)

3a moxu6ku 0,03 mia yteHTHdIKAIIT IHOTO PSAY 3HAMOOWIOCS JiBa IOJIIHOMA
5-ro mopsanaky (puc.3) Ha intepBanax[0,48],[48,100].
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Puc.3. Anpokcumartis IBoMa MOJIHOMaMH 11" ATOTO TOPSIKY
(3a; = 0,03)
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TakuM 4mHOM, afanTuBHA 10 0% CTPYKTypHO-apaMeTpudHa ifeHTH(iKalis
PMHK po3Bosisie 3HauHO 3MEHIIMTH 00°eM 1HpopMalii 0e3 BTpaTH KOPUCHOI
CKJIaJ10BOi: Jy1st moxuoku B 0,17 oguuuis — B 25 pasis, 0,06 ogqununs — B 10 pasis,
0,03 — B 5 paszis.

Jlitepatypa

1. Bidyuk P. I., Romanenko V. D., Timoshchuk O. L. (2013) Time Series Analysis.
Kyiv: Polytechnika, NTUU «KPI», 280 p.

2. OctpoBepxoB M. f., CineBectpoB A. M., 3enencbkuii K. X. (2019) Memoou
00CNi0dCeHHs efleKmpomexHiunux Komniaekcigé i cucmem: MoHorp. K: Tankom,
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VJIK 004.9
MPUHIIAII ABTOMATUYHOI'O YITPABJIITHHS OPTAHIBAIIIEIO TAO

Cyxomnapa P. M.
Hayionanvnuuu ynisepcumem xapuosux mexnonoeiu, Kuis, Yxpaina
E-mail: rsukhopara@gmail.com

The principle of automatic control of the organization of DAO

The Principle of automatic control of the DAO organization is described. The field of
research is analyzed. The main elements of a decentralized autonomous organization are
highlighted. A value-oriented approach is used. Stakeholders have been identified. Stakeholder
values are identified. The main value of the game is cognitive value. The investment attractiveness
of the project is analyzed. Indicators of investment attractiveness are calculated. The life cycle
model of the researched project is offered and characterized. The conclusion of the research is
made.

JHAO ([euentpanizoBana AptoHomHa OpraHizailis) — 1€ OprasizailiiiHa
dopma, 3a SKOI KOOpAWHALA [ISJIBHOCTI YYaCHHUKIB Ta YIPABIIHHS pecypcamu
BiI0YyBA€THCS BIATIOBIAHO /10 3a3/1aJIeTib Y3TO/PKEHOro Ta (hopMasizoBaHOro Habopy
NpaBWI, KOHTPOJb 3a JOTPUMAHHSAM SKUX BHUKOHYETbCS aBTOMaTtuyHO. IIpaBuia
podotn JJAO MoxyTh OyTH BH3HAYE€HI B CMapT KOHTPAKTaX — KOMII FOTEPHUX
aNropuTMax, MpU3HadYeHUX AJisi GopMyBaHHs, KOHTPOJIIO Ta HalaHHs 1HpOpMAaIlii Ipo
BOJIOJIIHHSL YUMOCh. 3amnucu ¢iHaHcoBux TpaH3akiii JJAO Ta mporpamHi npaBuiia
TaKUX KOHTPAKTIB 30epiraloThCsl y JIAHITIOKKY OJIOKIB TpaH3aKIlii — TaK 3BaHUMN
OJIOKUEHH.

Ax BummBae 13 Ha3Bu, JIAO NPUHIMIIOBO BIPIZHAETHCS BiJl 3BUYANHOT
KOMITaHii JICIICHTPATI30BaHOI0 CTPYKTYpPOIO Ta aBTOHOMHICTIO. JleleHTpaai3oBaHiCTh
03HAYa€ TOPU3OHTAIBHY OYIOBY MIANPUEMCTBA, TOOTO, Y JJAO HEeMae ogHOOCIOHOTO
BJacHHWKa abo paau JUPEKTOpiB, KOXKEH YyYaCHHK OpraHizamii — IOBHOIPaBHHM
CHIBBJIACHUK 1 Ma€ PiBHI MOBHOBAXXEHHS Ta HEOOMEKEHUU AOCTyn a0 iHdopmariii.
ABTOHOMHICTh 3a0€3IMeYy€eThCS HE3aJISKHICTIO BiJl TPAAUIiiHUX (IHAHCOBUX Ta
MOJIITUYHUX 1HCTUTYTIB, 1 B&XKIWUBY pPOJb y IBOMY BIJirpac 3amiHa 3BUYANHHUX
IpOIIeH KPUITOBAIIOTOI. Y IIbOMY BUIIAJIKy KPUIITOBAIIOTA, IK OYy/Ib-Ka OJIOKYEHH-
cuctemMa, fAK Taka Moxe Oyrtu kimacudikoBana sk J[AO, OcCKiIbKH Mae
JEIEHTPAII30BaHy CTPYKTYPY, a OUTBIIIICTh MPOIIECIB Y Hill aBTOHOMHI.

[HCTpyMEHTOM, 1O M03BOJISIE 3a0€3MEYUTH MOJIOHY CTPYKTYpPY, € ONOKYEHH.
brokueilH y pgaHOMy BHMMOAAKy € €IEKTPOHHHM PEECTPOM KOMIIaHIi, SKHUM
MIATPUMYETHCS 1 3aCBIAYYETHCS yciMa ydacHUKaMHu Mepeki. Bci mpaBwmna ta 3ammcu
mpo Ttpanzakmii B JIAO 30epiratoThCsi Ha OJIOKYCHHI, B aOCOJNIOTHO IPO30POMY
dopmari. IlpaBmia 3a3BUYail BU3HAYAIOTHCS TOJIOCAMHU 3aIliKaBICHUX CTOPIH,
PIIIEHHS TPO K1 NPUUMAIOTHCS Y BUTIIA1 PI3HUX MPONO3ULINA. SKIIO 32 MPOMO3UILI0
MPOT0JI0CYBAJIM OUIBIIICTh YYaCHUKIB (200 BOHA 3a/10BOJIbHSE MIPaBUIaM KOHCEHCYCY
MepexKi) BOHA OTPUMYE MPABO HA peaiizalliio.

BukopucroBytoun cmapt-koHTpakTH, [JAO Takox MoKe NpaloBaTu 13
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30BHIIIHBOIO0 1H(QOpPMALI€}0 Ta BUKOHYBAaTH KOMaHJM Ha IX OCHOBI, 1 Bce Lie 0e3
HEOOXITHOCTI ydyacTi JIOAMHU. B OCHOBHOMY Taki JeLEHTpai30BaHl Oprasizaiii
KEpYIOTbCS CHUIBHOTOIO 3al[IKaBICHUX CTOPIH, POOOTa SKUX CTUMYIIOETHCSA 32
JOTIOMOT 010 Oy/1b-IKOTO MEXAHI3MY 3 TOKEHaAMHU.

Unenun JAO He moB’s3aHi Oynb-skuM oQiliiHUM IOroBOpoM. IxHS po6oTa
IPYHTYETBCSI Ha CHUIbHIA METI Ta CTUMYJIAX, OB’ SI3aHUX 3 MPAaBUJIAMU KOHCEHCYCY.
L1 mpaBuia MOBHICTIO IPO30Pi, a MporpamMHe 3abe3MeYeHHs] HAllMCaHe K BIIKPUTOTO
BUXIJHOTO KOy 1 KEpY€eTbCs cuilaMu Bciel opranizailii. [lopiBHAHO 13 TpaguiiHUMuU
koMmmnanigsmu, JIAO 3a0e3neuyioTh CBOIM y4yacHHKaM OUIBIIMNA KOHTPOJb Haj
BJIACHUMH BKJIQJICHHSIMHU Ta 3arajbHUM KypcOM KOMIIaHIi. AJie OCKUIbKH cama
iHppacTpyktypa HAO 06a3zyeTbcsi Ha HOBUX EKCIEPUMEHTAJbHUX TEXHOJOTIAX,
JELEHTPaI30BaHl opraHizaiii OUIbII Yypas3iuBl JJig aTak XakepiB 1 MPOTpaMHUX
OMMJIOK.

Y  macymky, JAO € onepamiiiHolO CHUCTEMOIO JUIsl  BIJKPUTOIrO
ciniBpoOiTHUIITBA. Taka omepalliiiHa cucTeMa J03BOJIsIE OKpEMHUM ocobam Ta
YCTAaHOBAM B3a€MOJISITU 3 METOI PO3BUTKY €KOCHUCTEMH, 3a BIACYTHOCTI 3HAHHS Ta
JOBIpM OJWH JO0 ojHoro. Y 3aBepmieHii ¢opmi JJAO He nuimie aOCOIIOTHO
aBTOHOMHA, a i MAaKCUMaJIbHO 200 MOBHICTIO aBTOMAaTH30BaHa.
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VJIK 004.9

IOT-PIIHEHHSA JJISA MOHITOPUHI'Y TA AHAJII3Y CUCTEMMU
CMITTE3SBEPII'AHHSA TBEPIUX BIIXO/1IB
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Kuiscvokuu nayionanonuu ynieepcumem imeni Tapaca lllesuenxa, Kuis, Ykpaina
E-mail: valentintw1999@gmail.com, kravchenko _ov@ukr.net

loT Solution for Monitoring and Analysis of Solid Waste Save System

Based on the 0T solution model, a complete scheme of hardware and software interaction
for estimating the level of solid waste tank filling has been developed. The device for analyzing the
fullness of garbage containers provides the ability to transmit data on the state of filling the
container. The position of the lid or the container itself is taken into account in cases where the
container is turned over or the lid of the container is lifted, as the device will be located on the lid
on the inside of the container. The results of research can be used in the design of 10T devices with
similar functionality.

B enoxy IntepHeTy pedeil Oarato mOpUCTPOiB pPO3POOJISIOTHCS 3 METOHO
po3B’s3aTH ab0 X ONTHUMI3yBaTH PO3B’S3KH 3arajbHUX NpoOsieM MicT 1 cenuml. J{o
TaKUX AaKTyaJIbHUX TpOOJIEeM HaJNeXUTh 1 THUTAHHS PETYISIPHOCTI OUYUIIECHHS
CMITTEBUX KOHTEHHEPiB OIS OYIWHKIB: BIJACYTHICTh PO3IUIBHOTO 300pYy BiAXOIIB
PU3BOJIUTH JI0 TIEPEMIOBHEHHSI TIOJIIOHIB; BUCOKA YacTOTa BHUIi3/IIB CMITTEBO3IB BEJE
1o migsuieHoro BUkuay COgz; 30ip CTaTHCTUKH HE aBTOMATHU30BAaHO; BIJICYTHI JaHi
PO PiBHI 3alIOBHEHHS KOHTEMHEPIB NMPHU3BOJUTH A0 3alBUX BHUI3IIB CMITTEBO3IB 1
IiBUIICHHS COOIBAPTOCTI BHUBE3CHHS BIAXOIIB IS PETiOHAJBHHUX OIEpPaTopiB 1
HEBUTITHUX Tapu@diB Ui KIIE€HTIB; TMEPEIOBHEHHS KOHTEHHEPIB MPHU3BOAUTH 0
3pOCTaHHS aHTHCAHITapii, CTBOPEHHS JIOKAJIBHUX 3BAJIMII, JOCTYIY TBApHH 1 MTaxiB
10 BigxoxaiB. Tomy mocrano muTaHHS 1po Mojeni |0T-pimeHHs 111 MOHITOPUHTY Ta
aHaJI3y CUCTEMH CMITTe€30epiraHHs TBEPAUX BIIXOIIB.

3a ocHOByY amapaTHOi peanizamii B3aT0 Raspberry Pi, ockinbku Ha KOXHOMY
MPUCTPOT Ma€e OyTH 3aIyIIeHUH JOKAIBHHUM cepBep, sSkuii Oyae 30upaTtu iHbopMaIlito
3 JaT4dKiB, OMNpAIbOBYBATH If0 1H(GOPMAIIO s TOMAJBIIOI Tepeaavyi B
cupoleHoMy ofgHo3HaYHOMY BHUTIsiAL. [llon0 HamamTyBaHHs cepBepy 3a JOMOMOTOIO
MOB TMPOTrpamMyBaHHs, BUKOPHCTAHO MOBY MpoTrpaMyBaHHs Java, a came QpelMBOpK
Spring Boot. s MOXIMBOCTI aAMIHICTPYBaHHS MPOMDKHOTO CEpPBEPY HAIMKMCAHO
KIIIEHTCHKY YacTUHY 3 BuKopuctanHsm HTML Ta JavaScript.
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JOCJIIXXKEHHSA TA PO3POBJEHHA IHOOPMAIIMHOI CHACTEMHU
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Hayionanvnuut ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
E-mail: ystum007 @gmail.com

Research and Development of an Information System
for Supporting the Organization of Efficient Transportation

The types of vehicle routing tasks for medium and small enterprises of Ukraine are
investigated in the paper. An analysis of methods and approaches to solving this problem was
conducted. A combination of metaheuristic and heuristic algorithms for solving vehicle routing
problems is proposed. The considered algorithms and their combination are integrated into the
decision support system of the logistician of IE “Ustymuk VS .

3anmaul mapupytusaiii TpancnopTHux 3aco0iB (3MT3) BUHUKAIOTh y PI3HUX
chepax JHOACHKOI JISTIBHOCTI: JOCTaBKa TOBAapy BiJl MOCTadaJbHUKA 3aMOBHUKAM,
JocTaBKka OloMartepiaiiB Bil MeAWYHUX O(iciB 10 1ab0paTOpHOro KOMILIEKCY,
TPAHCTIIOPTYBaHHS CHUPOBHHHU JO MIAMPUEMCTBA, CIUCOK MOXKHA MPOIOBXKYBaTU
HECKIHYEHHO J0Bro. EQekTruBHE MIaHyBaHHS MapIIPyTiB J03BOJISIE, 3 OJJHOTO OOKY,
3a0€3MeUnTH CBO€YacHE OOCIYyroBYBaHHS KIII€HTIB, a 3 1HIIONO — 3MEHIIUTH
BUTpPATH HA TEPEBE3CHHS.

Uepe3 pizHi ymMOBH, NOTpeOM Ta OOMEXKEHHS NpH IUTAHYBaHHI MapIIpyTiB
3MT3 nabyna Oaratbox Bapiamiii. Ha maamii MOMeHT € 9 HalWBaXIMBIMIKMX Bapiallii
3MT3, a came [1]: 3 0OMe)EHHIM BaHTAXKOMICTKOCTI; 3 YaCOBUMH IHTEpBajIaMu; 13
3aBaHTAXKEHHSIM 1 JIOCTaBKOIO; 3 TIOBEPHEHHSM; 3 JOCTABKOIO Ta IMOBEPHEHHSM; 3
PO3IIICHOI0 JOCTaBKOKO; MEPiOJIMYHA; CTOXACTHUYHA; 3 JeKiIbkoMma naerno. KokHa
3MT3 nomae momaTkoBI yMOBH Ta oOMexeHHS a0 kiacuuHoi 3MT3. B pobori
posrisinyTo 3MT3 13 00MEeKEHHSIM BaHTa)KOMICTKOCTI. POOOTY cripsimoBaHO Ha BUOIp
anroputMy nisi po3B’sizaHHa 1iei 3MT3 s mopanpmioi mporpamMHOI peanizartii
I[HOTO AITOPUTMY.

Cepen pizHoBuaiB 3MT3 mHaiOLIem gocmimkeHor € 3MT3 i3 yacoBuMH
iHTepBagaMu. OCoOIUBICTH TaKOi 3a7adi MOJISITAE B TOMY, IO JUIS KOXXHOTO KIIIEHTA
3a/1aHO TIEBHUM YacOBUM IHTEpPBAJ, MPOTITOM SIKOIO TPAHCIOPTHUM 3acid Mae
BiBigaTH KiieHTa. B po6oTi [2] HaBeneHO MOKIAIHWNA aHAII3 METOJMIB 1 aJrOPUTMIB
PO3B’sI3aHHS TaKo1 3a/1ayi.

Ha mpaxTuiii yacto BMHUKae morpeda OyayBaTh MapHIpyTH 3 MOKIHBICTIO
MOBTOPHOTO BUWi3y MaIlIMHH 11 OOCIYroBYBaHHsS Kii€HTIB. Takuii kmac 3amad
BiIoMHI sIKk OaraTopeicoBi 3a/laul MapuIpyTHU3allii, SKUA Ha MPAKTUI[l KOMOIHYETHCS
3 IHIMUMU BapiaHTaMu 3aja4d mapmpyrtusaiii. B po6ori [3] 3anpomoHoBaHO MeTOX
po3B’si3aHHs  OaratopeiicoBoi 3MT3 3 wyacoBUMH BIKHAMH Ta MOXKIJIMBICTIO
3BOPOTHOTO TPAH3UTY. 3amporoHOBaHi Mojudikamii B podori [3] BpaxoBYHOThH
MOXXJIMBICTh TOBEPHYTH YAaCTUHY paHIlIe 3aBE3€HOTO BAaHTAXYy Ha CKJIaj.
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AxTtyanpHOIO € pobiema noOyn0BH MapUIPyTiB, KOJIM TOBapU HAAXOASTh Ha CKJaj
OpOTArOM JHS Ta MarTh OYTM JOCTaBlE€HI 3aMOBHMKaM. ToOTO B MOMEHT
IJIaHYBAHHS 11I€ HE BC1 TOBApU 3HAXOMASTHCS Ha BIANOBIAHOMY CKJIAIIL.

B po6oti [4] po3rasiHyTO Taky 3ajady 3 MOXJIMBICTIO 3[1MCHEHHSI 0araTbox
peiiciB. BapiaHT 3a7a4i, 6 3aMOBHUKH PO3MOAUICH] HAa 30HU, @ TPAHCIOPTHUHN 3aci0
MOXe 3I1MCHIOBaTH JAEKUIbKa peHciB, AochipkeHo B pobori [5]. Iligxomu no
pO3B’si3aHHs pi3HUX Bapiaiiit 3MT3 cyTTeBO BiAPI3HAIOTHCS.

[Tin yac mocaimkeHHs OyJo BHUSBIEHO, IO HAMOUIBII MOLIMPEHOIO 33Ja4eto 3
ypaxyBaHHSIM BaHTAKOMICTKOCTI JIJISl CEPEAHIX Ta MaJUX YKPaiHCHKUX JIOTICTUYHHUX
OiANPUEMCTB € MOOYJ0Ba MIHIMAJIBLHOIO 32 BUTpaTaMu IUIAHY NEPEBE3CHHS OY/b-
SAKOTO TOBApy BiJ] CKJIAAy J10 KIIEHTIB (BU3HAUYCHHsS] HAOOpY MapuHIpyTiB M, BapTiCTh
AKUX B LIJIOMY 3BOJAUTHCS 10 MIHIMYMY) 32 HACTYIHHUX JJOJIATKOBUX OOMEXKEHbD.

1. KokeH KJTIEHT BIBINYETHCS PIBHO OJIUH pa3 3a OJUH MapIIpyT.

2. KoskeH MapuipyT MOYMHAETHCS Ta 3aKIHUYEThCS HA CKIIAII.

3. 3arasibHi MOTPeOM KIIEHTIB, SKI OOCIYyrOBYIOThCSI Ha MapuIpyTi, He
MIePEBUIIYIOTH MPOITYCKHO1 3AaTHOCTI Q.

4. JloB)xrHA KOKHOTO MapIIpyTy HE TIEPEBHIIye€ BCTAHOBJICHOTO PiBHS L.

B Takiii 3amaui BBOOUTHCS JIOJJaTKOBE OOMEXEHHS: 00’€M BaHTaXy Ha
KO’KHOMY MapuipyTi Rj He MOBUHEH MEpEeBUIYBAaTH 3a/1aHOT BeauunHU Q (0HAKOBOT
JUIsl BCiX aBTOMOO1UTIB). OCHOBHOIO METOIO 3a/1aul € MiHIMI3allid MapKy aBTOMOOLIIB,
HEOOXITHUX [IJI1 BHUKOHAHHS KOXXHOTO 3aBAaHHS, a TaKOoX 3arajibHOro 4acy
BUKOHaHHS 3a1a4i [6].

Ha ocHoBi Matepiany, HaBeieHoro B poboti [5], ommcyemo 3MT3 i3
BUKOPHCTAaHHSIM MOBHOTO HeopienToBaHoro rpady G = (V, E). Muoxwuna V = {0, ...,
n} e mHOXuHOW0 BepimH. Koxna Bepmmuaa [(EV/{0} e ximieHToM, skuii Mae
HeBil eMHUN monmuT (i, a BepmmHI O BIiATOBIZA€E CKJIaa, 13 SKOTO HEOOXITHO
saificauTH noctadanus. Koxxuomy peopy e E = {(i, J): I,j €V, I<]} cniBBiIHOCHTHCS
BapTICTh MOI3IKU c. a00 cjj. Ilapk MammH € pikcoBaHUM Ta BKIIIOYAE TPAHCIOPTHI
3acobu, KokeH 13 skux Mae eMHicTh Q. 3MT3 morpebye BuU3HAueHHS HaOOpPY
MapHIpyTiB M, BapTICTh SKUX Yy IIJIOMY 3BOJAUTHCS 10 MIHIMYMY 3 YpaxyBaHHSM YCIX
J0JJaTKOBUX YMOB.

3a3Buyail MPUUHATO TPUITYCKATH TMOCTIHHY IIBUIKICTh, a0W BIJCTaHb, 4ac y
J0pO31 Ta BUTPATH HA MPOi3/ BBAXKAJIUCH OJHAKOBUMH. PO3B’ 130K MOXKHA pO3TIsSAaTU
K HaO1p 13 M MUKITIB, K1 PO3AUISAIOTH 3aralibHy BEPIIMHY Ha CKIaIl.

Jami nms koskHOrO pedpa e E 3minHa X, BKa3zye KUIBKICTh IEPETHHY pedpa e y
po3B’si3ky. Uepe3 r(S) mo3HaumMo MiHIMalIbHY KUIBKICTH TPAHCIIOPTHHX 3aCO0iB,
HEOOXITHUX JJIsi 00CITYyroBYBaHHS KJIIEHTIB MiJIMHOKMHU S KITieHTIB. 3HaueHHs I(S)
MOXHa BU3HAYMTH, PO3B’S3aBIIN TOB’s3aHy 3amady (HOpMyBaHHS MOCIITOBHOCTEH
o0xony rpada 3 Habopy eneMeHTIB S 1 BpaxoBytoun eMHICTh Q. Hapemi, s SCV
Hexair 0(S) = {(i,)): 1€S, J&S abo 1£S, J€S}. Sxmo S = {i}, Tomi mpocTo Oynemo
nucatu o(1).

VY poOoTi mpoBeZieHO aHaNI3 JITepaTypHUX JKEpeN, Y SIKUX PO3MJISIHYyTO 0arato
pizHux 3MT3. @akTUYHO BCl AITOPUTMHU JOLLILHO PO30OUTH HA TOYHI (METOJ MEX 1
TUIOK), €BPUCTUYHI Ta METAEeBPUCTUYHI (MYypalIMHUN alIrOpUTM, TE€HETHYHI
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ANrOPUTMHU, MOWIYK 13 3a00poHaMu). CBO€IO YEprorw, €BPUCTHYHI MOAUISIIOTHCS Ha
KOHCTpYKTUBHI (aysiroput™m Knapka—Paiita), nBodaszHi (aaroputM NEIIOCTOK,
QIrOPUTM  3aMiTaHHS), MOKpaU[yl4l aiaroputMu (MOKpallleHHS B CEpeauHI
MapuipyTy, NOKpAIIeHHs] MK MapLIpyTaMu).

@akTUYHO  PO3IJVIIHYTA  3ajadya HaJIeXuTh 10 kiacy  NP-ckiagHux
KOMOIHATOPHUX 3a/ay 1 Npu 30UTbLIEHHI BXITHUX JaHUX HE MOKe OyTH po3B’s3aHa
KJIACHYHUMHM METOJaMHU ONTUMI3allii 3a KOPOTKMW dYac, a BpPaxOBYIOYH, IO HacC
pPO3B’si3aHHS B JIOTICTULI € OJHHMM 3 BaXKJIMBUX KPUTEPIiB 3aCTOCYBAaHHA TOYHHX
aJTOPUTMIB, BBAKAEMO 11€ HEIOLUTHHHUM.

MeTaeBpUCTUYHI aTOPUTMH AOLLUILHO 3aCTOCOBYBATH JJISI TMOIIYKY PO3B’SI3KY
3a/lay, y SIKMX JIOCTYNHO AYyXe MaJlo JonoMibkHOi 1H(opmanii. Bonu po3poOrneHi
CHeliaNbHO JJisi TOro, I100M 3HAWTH pIlIeHHs, sKe OyJe «IOCTaTHbO TapHUM» 3a
«Mallui» TPOMDKOK yacy. Ajle MIHYCOM IBOr0O KJacy aJrOPUTMIB € 3aTpaTd Ha
aJanTaIifo aJropuTMIB 0 KOHKPETHOI MpoOJeMu sl JOCSTHEHHS BHUCOKOI
NPOAYKTUBHOCTI poOoTu [/—8]. 3acTtocyBanHs Ta Moaudikaiii METaeBPUCTHUUHUX
aJITOPUTMIB, PpO3IIIAHYTI B pobOotax [7—8], 3acTOCOBYIOTHCS [0 IJIaHYBaHHS
BUKOHAHHS 3aMOBJICHbB, aJie iX MOMUILHO BUKOpUCTaTH aiist 3SMT3.

Y poboTi TpOTMOHYEThCS KOMOIHAIliSl EBPUCTUYHMX Ta METaeBPUCTHUHUX
anroputMmiB. Komm wapmipyr oOTpuUMaHO 3a 3aJaHy KUIBKICTh ormepamii 13
BUKOPHUCTAaHHS METacBPUCTUYHUX alNTOPUTMIB TPOMOHYETHCS TOKpAIlyBaTh 3
BUKOPUCTAHHSM OIMUCAHUX EBPUCTUYHHX AJITOPUTMIB, ONMCAHKUX Y poOoTi [9].

Omneparop nepemilieHHs, TPOJEMOHCTPOBAHUI Ha pHC. 1, MepeMillye OIHOTO
KJII€EHTa B IHIIWNA MapmIpyT y TOH Yac, K onepaTop 0OMiHY OOMIHIOE JBOX KIIIEHTIB Y
JIBOX PI3HMX MapIIpyTax, 30epirarouu ixHi mo3uilii B Mapipytax (Puc. 2).

OnepaTtop mepeTHHY OOMIHIOE JpYyry 4YacTHHY JBOX pPI3HUX MapIIpyTiB,
30epiraroum IOCIIAOBHICTh 3alUTIB Yy YacTHHAX MAapHIPyTy, SKi OyJlIo 3MiHEHO

(Puc. 3).

Puc. 1. llpukian 3acTOCyBaHHS aJITOPUTMY MEPEMIIIICHHS

Puc. 2. llpuknan 3acTOCyBaHHS aITOPUTMY OOMIHY
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Puc. 3. Ilpukiian 3acTOCyBaHHS aIrOPUTMY NEPETUHY

Y poboTi MpoBEAEHO ITOCHIKEHHSI CTOCOBHO 3alpONOHOBAaHOiI KOMOiHAIlii
€BPUCTHUYHUX 1 METAEBPUCTUYHUX aIrOpuTMIB. Criepiry 3aCTOCOBYETHCS MypallMHUN
a00 reHeTUYHUI aNropuTM JUIsi OTPUMAHHS MOYATKOBOI'O HAOJIMKEHOTO MapHIpyTy,
IO JO03BOJIIE CKOPOTUTH MOJANbIIY KUIBKICTh 1Tepalii NpH 3acTOCYBaHHI
€BpUCTHYHUX. TOOTO OTpUMAaH1 3 BUKOPUCTAHHSIM META€BPUCTUYHUX AITOPUTMIB
MapIIpyTH MOKPAIYIOThCS 3 BUKOPUCTAHHSM aJITOPUTMIB MEpEMillleHHs, OOMIHY Ta
nepetuny. Taka komOiHallisl 3a0e3nedyye YHUKHEHHS TOTPAIUISHHS B JIOKaJbHUN
ONTUMYM IpH po3B’si3aHHI 3a71a4i. KoMOiHOBaH1 anroOpuTMH IHTETPOBAHO J0 CUCTEMU
MiITPUMKM TIpUHATTS pimenb jgoricta ®OIT «Ycerumyk B. C.». Ix Bukopucranus
MOKa3aJi0 3MEHILEHHS Yacy MpH NPUUHSTTI pillieHHS Ta (OPMYBaHHS ONTUMAJIBHUX
MapIIpyTIB 13 ypaxyBaHHSIM BaHTA)KOMICTKOCTI.

Jlitepatypa

1. J3ymmsa B. C., Muxameuyk I. . (2022) Ilpoepamna cucmema po3e szamms
3a0au  mapwpymuzayii  mpancnopmuux 3acobis  [online], URL: https://
readcube.com/articles /10.15421/431707.

2. Bréysy O., Gendreau M. (2005) eVehicle Routing Problem with Time Windows,
Part I: Route Construction and Local Search Algorithmse, Transportation
Science, vol. 39, pp. 104-118.

3. OnglJ. O. (2011) 'Suprayogi Vehicle Routing Problem with Backhaul, Multiple
Trips and Time Window', Jurnal Teknik Industri, vol. 13, pp. 1-10.

4. Cattaruzza D., Absi N., Feillet D., Guyon O., Libeaut X. (2013) 'The Multi Trip
Vehicle Routing Problem with Time Windows and Release Dates', 10th
Metaheuristics International Conference (MIC 2013) Singapore, pp. 3-12.

5. CrainicT. G., Gajpal Y., Gendreau M. (2012) 'Multi-Zone Multi-Trip Vehicle
Routing with Time Windows', CIRRIELT. vol. 36, 34 p.

6. Mapwpymuszayus ¢ oepanuuenuem no epyzonoovemrocmu (2022) [online], URL :
https://lektsii.com/1-119780.html.

7. Hrybkov S., Oliinyk H., Litvinov V. (2018) 'Web-oriented decision support
system for planning agreements execution', Eastern-European Journal of
Enterprise Technologies, vol. 3(2), pp. 13-24.

8. Hrybkov S., Kharkianen O., Ovcharuk V., Ovcharuk I. (2020) 'Development of
Information Technology for Planning Order Fulfillment at a Food Enterprise’,
Eastern-European Journal of Enterprise Technologies, vol. 1(103), pp. 62-73.

9. Ferrucci F.(2013) 'Pro-active Dynamic Vehicle Routing', Operations Research,
p. 280.

184



VJIK 004.7

BUKOPUCTAHHSA QR-KOAIB JJIAA IHTEJEKTYAJBHOI'O
BIACTEXEHHSA TA 10T

®egoceeBa M. €.
Kuiscvkuu nayionanvnuu ynisepcumem imeni Tapaca lllesuenxa, Kuis, Ykpaina
Email: maria2000fed@gmail.com

Using QR-codes for Intellectual Tracking and loT

In this paper a modern Internet of Things (10T) technology is presented — using QR-codes.
The general use of smartphones assigns additional relevance to QR codes as a privileged tool to the
lIoT. Using the concept of super-modules (s-modules) built from adjacent spatial multiplexed
modules with regular geometrical shapes, assisted by colour multiplexing, QR codes are modelled,
using, at least, the triple storage capacity of an analogous size black/white QR code, acting as a
smart-tag ensuring restrict access and trackability.

loT — ue xoHuenisi, B sKii Mpo KoxeH 00’ €eKT 30epiraerbesa iHQoOpMmalis
(uepe3 mTpux-kon, QR-kox, vin abo OuTblTy BOYJOBaHY CHUCTEMY), 1 ICHY€ MEBHUMN
crioci0 migkiIro4YeHHs: a0 1iei iHpopMmarii B [HTepHET! (3a3BU4Yail 3a JOMOMOIOIO
KOMIIT I0Tepa, MiaHmeTa abo cMapTPoHa sIK IUTI03Y).

IcHye Kigbka TEXHOJIOTIHM, SKi THKUBIOOTE [0T — winu abo komu, sKi
30epiratoTh iHGOpMaIiw; 3B’s130k OmmkHboro mois (NFC), Zigbee, pamiogactoTa
(RF) abo iHmumi mpoToKoa s 3B’S3Ky 00’ €KTa 3 IUIAHIIETOM, cMapTPoHOM abo
KOMIT'IOTEpOM, SIKUA MOKe M’ e€AHyBaTucs MO0 IHTepHeTy; 1 Tporpamu, sKi
BUKOPHUCTOBYIOTh 1H(oOpMaIlito, BOyIOBaHY B O00’€KT. Y JESIKUX BHITQJIKaAX
iH(popMalris mpo 00’ €KT OHOBIIOETHCS, HATOMICTD Y 1HIIMX — Hi, SIK-OT Y BHUITAJIKY 3
QR-xomamu.

Ockitbkn  QR-komm  po3MimyroTs iH(OpMamito Ha 00’€KTi, BOHH €
iHcTpyMeHToM st loT. Bonu, 3Bu4YaiiHO, OyayTh CIIBICHYBaTH 3 IHIIUMH
texHoyiorisiMu, Takumu sk RFID 1 NFC, ame, 6e3cymMHIBHO, II¢ HaWACIICBIIAN 1
HaWTpocTimui cnocid moxatu iHGOPMAIIHHUN €IEMEHT MPAKTUYHO 10 OYIh-SKOTO
00’€KTa, pO3MIp SIKOTO TIEPEBUIIYE KBAAPATHUN TIOWM.

[ntepueT peueit (IoT) moaHS PO3MIMPIOETHCS, OXOIUIIOIOYM 3aCTOCYBAaHHS B
rajy3i MpOMHUCIOBOCTI Ta PO3YMHHUX MICT, 00’ €IHYIOYH KMB1 ICTOTH, TPOIECH Ta
npucTpoi 3 iHpopmaniiHo-koMyHikamiitHuMu Texnojorissmu (IKT), nHaguxaroun Ha
HOBI KOHIeMIii, Taki sk «lHTEepHET HaHO-peueir», «lHTepHeT iXi», «lHTEpHET
Oiomorii» abo «IHTepHer TBapuH». OmHouacHo loT cmpuse BimmareHOMY OOMIHY
JAaHUMU Ui OTPAIOBaHHS/KEPYBaHHs, IO TMPU3BOAUTH JIO BCE OUIBMUX 1
CKJIQJTHIIITAX MEPEXK.

Takum urHOM, 10T MOXKHA PO3rIAAaTH K BCIOJAUCYILY MEPEXY, sIKa 103BOJISIE
cnuikyBatucss Mk moabmu (H2H), mix moauHoro Tta mamwuHoro (H2M) ta mixk
MamHamu (M2M), y sKiif KOXEH €JIEeMEHT Ma€ YHIKAJIbHY 1IEHTHUYHICTh. Tomy
€JIeMEHTU TeriB s ineHTudikamii (roged yum 00’€KTIB) MarOTh MEPUIOPSIHE
3HAYCHHS.
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HoBi po3yMHI €THMKETKH, 3/aTHI BICTEXKYBaTH B PEXHUMI pEajbHOro 4acy Ta
BcTaHOBItOBaTH 3B s130Kk H2H, H2M ta M2M, 1mo crae Bce OUIbII NOMYJISIPHUM Ha
PUHKY, KUH CbOT'OJIHI IPEJICTABIECHO Taki pojaTkamMu, sik Industry 4.0, Smart Cities,
Smart and Connected Communities9, siki, Sk O4iKyeTbcsl, OyAyTh KowmTyBaTtu 16,12
MUTBSIpAIB A0dapiB 10 2025 poky.

VY 11bOMY KOHTEKCTI aKTyaJbHUMH € PO3YMHI €TUKETKH JIJisi aBTEeHTH]IKaIlli,
BIICTE)KCHHSI Ta BUSBIICHHS MiAPOOOK 13 KOHTPOJIHbOBAHUM (3arajibHOJOCTYITHUM,
oOMexxeHuM abo 3amu@poBaHUM) JOCTynmoM 10 iH(opMmaiii. 3 TOYKH 30Dy
KOpUCTyBaua, po3ymMHI eTukeTku |0T moBuHHI OyTH HaAiiHUMH, 3a0€3MeUyIOUU
LUTICHICTB, JOCTOBIPHICTH 1 30epexeHHs iHpopMallii mpo 00’ €KTH, 1110 3HAXOASITHCS B
00iry abo i1 yac TpaH3aKIIii.

QR-xonu 3acHOBaHI Ha TPOCTOPOBHX 1 KOJIBOPOBHUX MYJIBTUILIICKCOBAHHUX
CynepMoOIyisix (S-MOIYNSAX), 3AaTHUX 30UIbIIUTH €MHICTh ojHoro QR-kony
IOHAIMEHIIIe B TPHU pa3d, BUKOPUCTOBYIOUH KOJIIbOPOBUN OPTOTOHAIBHUUN MPOCTIp
RGB. S-monymi, HanpykoBaH1 €KOJIOT1YHO YHUCTUMHU JTIOMIHECHIEHTHHUMU (apdbamu,
YTBOPIOIOTh OKpeMi Iapu 30epiranHs iHdopMalii ajis rpoMaachbkocTi, 0OMEXYIOTh
Ta/abo 3amu@pPOBYIOTh TOCTYI, CTBOPIOIOYM HOBE MOKOJIHHS akTuBHUX QR-komiB,
Marepiajai3oBaHUX y Po3poOJIeHHI MOOITBHOTO J10JaTKa 3 O€3KOIITOBHUM JOCTYIIOM
1St cMapT(OHIB.

Binomo, 1m0 OyayTh CTBOpEHI CHEKTPaJbHO-CEJIEKTHUBHI  KOJbOPOBI
MYJIBTHIUIEKCOBaH1 JitoMiHecieHTHI QR-koau 3 MoxIHMBICTIO 30epiranHs iHdopmarlii
Ha PI3HUX PIBHAX JOCTYITHOCTI, IO JIO3BOJIMTh KOHTPOJIFOBATH HajJaHy 1H(opMalrito
JUIsL 3arajJbHOrO Ta OOMEXKEHOro JOCTyIy. 3arajbHuUW JOCTYI, BUAMUMHI MpH
HaBKOJMIIHBOMY OCBITJICHHI, JIOCTYIIHMM TpU CKaHyBaHHI 3a JOMOMOTOIO
MOOLTBHOTO MPUCTPOIO KOPUCTYyBaya Ta HAJa€ MOCUJIAHHS Ha IHTEPHET-CEepBEp, IO
MICTUTh CTaTUYHY i1H(opMaIrito (Hampukiaa, TeMaThudHa iHdopMallis, iICTOPUYHHMA
BMICT) a00 AuHaMiuHy iH(opMalrito (HalpuKiIaa, Kypc BAIIOTH).

OOMeXeHHM  JTOCTyHn  HAQJAa€ThCS 33  JIONMOMOTOI0  OCBITJIIGHHS — BIJ
yIbTPaQioNIeTOBUX/CUHIX  CBITIOMIONIB 1 IOBTOPIOBAHOTO CKAaHYBaHHS IS
CHeIiabHUX mporpaM. 3amudpoBaHi MOBIJOMIICHHS, MO 30epiraroThCs Ha PiBHI
00OMEKEHOTO JIOCTYITy, MICTATh YHIKaJbHI TETH ayTeHTU(DIKaIlil Ta MOXKYTh OE3MEeYHO
nepenaBaTUCs Ha BiJAJIEHUN cepBep, 110 J03BOJIAE BIJCTEKYBaTH Ta 3allyCKaTH
nonepeKeHHs 0e3neku abo 1HII 107aTKOB1 (PyHKIIT Oe3neKH.
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Communication security in 10T

It is known that in 10T all the computer devices, mechanical and digital equipment, items,
animals, and/or humans are connected to the internet through 1oT. There are unique identifiers for
each “thing”, as well as the capacity to automatically transfer data via a network. As long as
gadgets are not adequately protected, they are vulnerable to a range of significant vulnerabilities.
As a result of many high-profile incidents, 10T security has become increasingly important. For
networks with 10T devices attached, this is important. In this work some of the techniques have been
realized in order to minimize the growing loT vulnerabilities of modern organizations.

besnexka 10T — me MeTonu 3axWCTy, SKi BHKOPHUCTOBYIOTBCS IS 3aXHUCTY
HIKTI0YCHUX 10 [HTepHEeTY a00 MepeKeBUX MPUCTPOIB. Maiike KOKEH eICKTPOHHUN
CJIEMCHT MOYXE SKMMOCh YHHOM ITIIKITFOYAaTUCS 10 [HTEpHETY YM IHIIUX MPUCTPOIB.

besnieka IoT BigHOCUTBCA 10 MIiAXOMIB, CTpaTeridi 1 TEXHOJOTIH, SKi
BUKOPHUCTOBYIOTHCS JUIsl 3aMI00IraHHs 3J1aMy IIUX MPUCTPOIB.

3aBAsIKM IIUPOKOMY CHEKTPY TEXHOJOT1H, BukopucTanux B 10T, Tema Oe3nexu
[oT myxe mmpoka. SIK HACHiOK, IMIMPOKUNA CIEKTp METOMIB 3apa3 MiAmaaae i
koMmIiereHIo oesnexu [oT.

PosristHemo MeTou A1 3aXUCTY AUBAICIB Ta CUCTEMU B LILJIOMY.

1. [IpoexTyBaHHS CUCTEMH 3a JOTIOMOTOI0 miaxoAiB 6e3neku loT.

Kpamuii miaxia 10 1ocaipkeHb 1 po3poOoK 13 caMoro movaTKy po3pooku Oyan-
SAKOTO CIOXKHUBUYOTO, KOPIOPATUBHOTO YHM MPOMHUCIOBOro mnpuctporo loT wmoxke
PO3B’sI3aTH OUTBIIICTh BUCBITIICHUX TTpoOJieM Oe3neku. be3neka mae OyTu BBIMKHEHA
3a 3aMOBUYBaHHSM, a TaKOXX IOBHHHI BUKOPHCTOBYBATHCS HOBITHI OIEpalliifHi
CUCTEMHU Ta OOJaJHAHHS I O€3MEeKH.

st po3po6HuKiB [0T BaxIMBO 3HATH MPO PUBHKHU KiOEpOE3MeKn Ha KOKHOMY
eTami, a He JIMIIEe MiJ 4Yac MpoIecy MPOEKTyBaHHSA. Bperoku MokHA 3aXHCTHTH,
MTOMICTHBIIH iX, HAPHUKJIAJ, Y METAJICBUH MUK a00 1O/1alli BiJl BIKOH 1 KOPHUIOPIB.

2. PKI Ta mudposi ceprudikatu.

PexoMeHnyeThCS BAKOPUCTOBYBATH 1HOPACTPYKTYPY Bimkputux kirouiB (PKI)
JUTSL 3aXUCTY 3B’SI3KY KIIIEHT-CEPBEP MDK YHCICHHUMH MEPEKEBUMHU TMPUCTPOSIMH.
PKI monermye mmdpyBanas Ta nemudpyBaHHS TPUBATHUX KOMYHIKaIiil Ta
B3aEMOJIIA 3a JIOMOMOTOIK MH(PPOBUX CEPTHPIKATIB IIIIXOM BUKOPHUCTAHHS
ACUMETPHUYHOT KPHUIITOCUCTEMHU 3 JIBOMa KIIOYaMH. BiIKpHUTI TEKCTH KITIEHTIB, SIKi
BOHU BBOJSTh Ha BEO-CTOpPIHII, MOXYTb OyTH KoH(piaeHIIHO 3axuiieHl. be3 PKI
€JIeKTPOHHA KoMepliist Oyna 6 HEMOKIUBOIO.

3. besmeka mepexi.

3JI0BMUCHUKM MOXYTh BiJJajieHO MaHinyiawoBatu mnpuctposimu loT uepes
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Mepexi. OCKUIBKM Mepekl MOXYThb MICTUTH LHU(POBI Ta (Pi3UYHI KOMIOHEHTH —
Taki, sSIK TOYKU JocTymy, Oe3neka [oT moBuHHA minTpumyBaTu obuaBa. B nmeskux
BUMAJKax JUisl 3amoOiraHHs 3arpo3aMm, TakuMm sk HeOaxani [P-agpecu, MoxHa
BUKOPUCTOBYBAaTH AaHTHUBIPYCHI IMporpamu, OpaHaMayepu Ta CHUCTEMH BHSBICHHS
BTOPTHEHb 200 CHCTEMHM 3an00IraHHsI BTOPTHEHHSAM.

4. be3sneka API.

binpuiicte ckinagHux BeO-cailTiB ctBopeHi Ha ocHoOBi APL Ili cucremu
J03BOJISIIOTh, HANPUKIAJ, TYPUCTUYHUM areHuisM 30upaTu iHQopMaliio Mpo peicu
BiJl PI3HUX aBlaKOMNaHIi B €IuHY 0a3y JAaHUX. Y pe3yJbTaTi HEOOXIIHO 3aXUCTUTHU
oe3neky API, 1 aumie aBTOpu30BaHi TOAATKU Ta JIIOAM MOXKYTh OTPUMYBATH JOCTYI
710 MaHuX 1 3MiHIOBaTH iX. Lli pedi momomMararTh HaM 3a0€3MEUUTH TOYHICTh JAHUX,
o nepeaarTbes 3 npuctpoiB [oT qo cucrem. Ha xanb, Xakepu MOXYyTh 371aMaTu 111
KaHaym KomyHikanii. Hampuknan, Butik T-data Mobile y 2018 poiii € sckpaBoro
UTIOCTpALII€l0 TOTO, 10 MOXE CTaTucs. B KOMIaHIi-TiraHTi CTaBCsl BUTIK OCOOMCTUX
naHux (MOIITOBI 1HAEKCH, HOMEpH TeleoHIB TOMmI0) TMOHaaA 2 MIIbHOHIB
KOpPHUCTYyBauiB uepe3 HeHaaiiauii API.
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Scientific and Methodological Approaches to the Evaluation of Professionally
Important Qualities of the Officer’s Personality in the Conditions of Countering
Hybrid Threats

Today there is a need to improve the existing personnel management processes of the Armed
Forces of Ukraine related to the development and promotion of personnel, as well as to assess the
effectiveness of these processes in a timely manner to take the necessary measures to improve them.
The article considers scientific and methodological approaches to assessing the professionally
important qualities of the officer’s personality in the face of hybrid threats.

€nuHo Ni€BOI0 (POPMOIO TPOTHAII CY4acCHUM BHKIHMKAM 1 TIOpUIHUM
3arpo3aMm, B CHJIY CBOT'O TEOIOJITUYHOTO IIOJOXKEHHS, JAeMOorpadiqHOTO CTaHy Ta
€KOHOMIUYHHMX MOXKJIMBOCTEH, JepkaBi YKpaiHa BKpail HeoOXimHO HaOyBaTu Oinblie
HE KUIbKICHUX, a SIKICHUX MMOKa3HUKIB PO3BUTKY OOOPOHHUX PeCypcCiB. 3aCTOCYyBaHHS
CydyacHUX I1H(OpMAIIMHUX TEXHOJOTIH y MISJIBHOCTI CIYXKO IEepCOHaly CTarTh
HEB1I’EMHUM OpraHIYHUM JIOTIOBHEHHSIM 0a30BOr0 I1HCTPYMEHTApPil0 CHCTEMH
ynpasiinHs nepcoHanoM 36poitnux Cun Ykpainu (3CY).

3 ornsAny Ha MOJT, Mo BinOynucs B Ykpaini 3 2014 poxy 1 mpu3Benu 10 aHEKCii
Pociiicekoro ®eneparticto ABroHomMHOi PecmyOmikn KpuM Ta BoeHHY arpecito Ha
CXOJ1 JIepaBH, OCHJICHHS CEMapaTUCTChKUX HACTPOIB cepejl HACEJICHHS IMBICHHO-
CXITHUX o0OyiacTeii Ta 3HAYHOIO PO3IIMPEHHS CIIEKTpa BHUKIWKIB 1 3arpo3
HaIllOHAJIbHIN Oe3meni YKpaiHM BHHHKAE HEOOXIIHICTh IOTIHOJICHO BHUBYHUTH
MUTaHHS IIO0J0 TOTO, SKUMHU CHJIaMU Ta 3aco0aMu, SKUM YHHOM TOTYBaTH Ta
3MIACHIOBATH 3aXOAW Ui 3a0e3MeueHHs CTIWKOro (YHKIIIOHYBaHHS OpraHiB
JIep>KaBHOI BIaJM Ta MICIIEBOTO CaMOBPSTyBaHHS, MIATPUMAHHS MPABOBOTO PEKUMY
BOEHHOTO CTaHy, KaJpoBOro 3abe3nedueHHs BilChKOBUX dacTHH (migpo3aiiniB) 3CY,
CHEIIAIbHOTO TPHU3HAYCHHS, TPAaBOOXOPOHHUX OPTaHiB Ta IHIIMX BIHCHKOBHX
dbopmyBaHb. Y 1IbOMY KOHTEKCT1 3pOCTa€ MoTpeda B 3apoOBaKEHHI HOBUX HAYKOBO
OOTpYHTOBAaHUX 3acajl JEp>KaBHOI KaJpOBOI TMOJITUKH, JEpKaBHOI BIHCHKOBOI
KaJIpOBOi MOJIITUKH, SIK JEPKaBHOTO KaJpOBOI0 MEHEIKMEHTY Yy BiChKOBIN cdepi

1.
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[ToTpeba ynockoHaneHHs 3MICTy JISTIBHOCTI KOMICiH 3 B1AOOPY KaHAUAATIB 10
NPU3HAYEHHS HAa T0CAJAM BUKIMKAaHA MPArHeHHsIM JO0 MaKCUMaJbHOI B3a€MO
CyMICHOCTI 31 30poiitHuMH cunamu aepxap-uwieHiB HATO, msxoM 3anpoBaiyKeHHs
ctanaapTiB [1IBHIYHOATIAHTUYHOTO AJIBSIHCY, AJI1 4YOr0 HEOOXiAHO MPOBECTH NEBHUN
o0car 3axoxiB, 1o mnepeadauveni [lmaHom ai MO0 BHPOBAKEHHS OOOPOHHOL
pedopmu y 201620 pokax ([HdopoxHs kapta o6opoHHO1 pedopmu) Ta Konreniiero
Jep’KaBHOI TOJITUKU IOAO JocsrHeHHs nun 15.4. «BiiicbkoBociyx00Belb Mae
MOXJIMBOCTI MPO(ECitHOrO 3pOCTaHHS Ta OCOOJMBOTO COIIAJTBHOTO 3aXHUCTY»
[Iporpamu nisipHOCTI KaOinery MinictpiB VYkpainu. HeoOximnicTs peanizarii
[Inany ta KoHueniii BUKJIMKaHa THUM, L0 HA CHhOTOJHI 1€ HE CTBOPEHI JOCTaTHI
YMOBH TSt npodeciitHoro 3pOCTaHHS Ta COLIIAJIBHOTO 3aXUCTY
BIICHKOBOCIY>KOOBIIIB, II0 HE CIpPHUSE€ JOCITHEHHIO BUCOKOI MOTHBAIIl Y FPOMaJIsiH
710 IPOXOKEHHSI BINCHKOBOT city 01 y 30poiiHux Cunax YKpaiHu Ta 3HHXKYE PiBEHb
iX YKOMIIEKTOBAHOCTI.

Cucrema KaJpoBOTO MEHEIKMEHTY, Ha JIyMKY KJIACHKIB LIbOTO HAIpPSMKY
JOCIIIKEeHb, TISIBHOCTI Ta BUKopuctanua (Apmctponr, bapuapa, dpykep, Kapnod,
Macnoy, MeckoHn, Tetinop, ®@omnet, Paiioib Ta iH.), CKIATAETHCS 3 HACTYITHUX TICHO
OB’ SI3aHUX Ta 3QJIEKHUX OJHMH BiJl OJHOTO €JIEMEHTIB TEXHOJIOT1H caMe KaJpOBOTO
meHerMeHTy (Puc. 1):

Enemenmu cucmemu Kaopoeozo
MeHeOHCMEeHmY
Crparerist pO3BUTKY Binoip Hapuansus Orrinka Po3cranoBka
IIepcoHalry MIEPCOHATY MEPCOHATY MEPCOHATY KamniB
[

Puc. 1. CknasioBi cUCTEMHU KaJpOBOTO MEHEKMEHTY

[Tpu 11OMyY, KATETOPUYHO BIIOKPEMUTH OAMH BiJl OJTHOTO €IEMEHTH CHUCTEMU
KaJIpOBOTO MEHEIP)KMEHTY HEMOXKJIMBO. BOHUM CKJIamar0Th €IUHE IJIE, OCKUIBKUA HE
MOXJIMBO 3AIMCHUTH BinOip, HaBUYaHHS Ta PO3CTAHOBKY KaapiB 0e€3 OI[IHKU
MepPCOHANy; HaBUaHHS TNepcoHalty 0e3 BiOOpYy Ta OI[IHKM; PO3CTAHOBKY KaJapiB 0e3
BiIOOpY TepcoHany, WOTO OI[IHKM Ta HaBYaHHSI. TOMY TOJOBHOIO TEXHOJOTIEIO
KaJIpOBOTO MEHEPKMEHTY € OIliIHKa IMepCOHaTy, SiKa BH3HA4Ya€ HOTO SKICTh, WOTO
MPUAATHICTH 10 BUKOHAHHS BIATIOBIIHUX 00OB’S3KIB Ta 3aB/IaHb.

Ax Big3zHauaB llpe3ummeHT AkaneMii MmemaroriyHUX HayK YKpaiHM akajaeMik
B. I'. Kpemens, «...¢unocodis TIOIUHOTIEHTPU3MY — HE JUIIe yeproBe (imocodcerke i
AHTPOTOJIOTIYHE BYCHHS, a MEpPeTBOPEHHS (imocoPCTBYBaHHS 3 TyMaHICTHYHHX
MIpKyBaHb K TaKWX, B HOBUU THN MeTadinocodii i cBiTOrISIAN, M0 0e3mocepeHbo
CTOCYIOTBCS BUIIMX CEHCIB OYyTTA, sIKi JiIOTh 4Yepe3 JKUTTA 1 JKUBE MUCIICHHS.
3BepTAOUUCH 10 TTPOOJIEM AYXOBHOCTI, MOPAIBHOCTI Ta €JHOCTI1 BHYTPIIITHHOTO CBITY
JIOJIUHU, JIFOAUHOIEHTPU3M, SIK MPUHIUI LUTICHOTO PO3YMIHHS OCOOH, BIAMOBIJIA€E
MOIIYKaM CY4YacHOi coliaibHO-PUI0COPCKOi NYMKHU. JIFONMHOLEHTPU3M BIiJIIOBIIA€E
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BUMOIaM 1 3allUTaM CYYacHOI MOCTIHAYCTpPIiaJIbHOI IUBLII3ALIl], KA IIYKA€E JIIOJUHY
JOCBITYCHY, TBOPYY, IHIIIIATUBHY 1y TOW ¢ Yac iIHHOBALIHHO MHUCISTY0I0» [2].

[IpyHIMO JTIOAMHOLIGHTPUYHOCTI BXK€ OaraTto pOKIB MOCTABIEHO Yy LEHTPI
JISUTbHOCT1 OPraHiB yNpaBliHHA MEPCOHAIOM, CIy>KO NMEpCcOHany, KaApOBUX OpraHiB
apmiit nmpoBigHux nepxas cBity (ILIJJC).

SxicHuii BiAOlp mnepcoHany 30pOMHMX CHJI TIOBUHEH BHUpINIYBAaTHUCS 32
JOTIOMOTOI0 METO/JIIB, SIKI JAa0Th 3MOTY BU3HAUUTH CTYMNiHb MPUIAATHOCTI TOTO YU
THIIIOTO TPOMAJITHUHA 10 BUKOHAHHS 00OB’A3KIB BINCHKOBO-TIPOECIMHOT MIsIIBHOCT1
a00 cTymeHs MNPUIATHOCTI BIMCHKOBOCIYXOOBI J0 HOBOi JJIsi HBOTO TOCAiu.
BusnayeHHs cTyneHst npuaaTHOCTI (YMOBHOI NPUAATHOCT, HE MPUAATHOCTI) JIFOAUHU
(ocobu) 10 BUKOHAHHS BIMCHKOBO-MPO(ECIHHUX OOOB’SI3KIB MOXKIMBE JIHILIE TMPU
BUKOPUCTaHHI TEXHOJOT1A Mpo(eciiHOrO MCUXOJIOTTYHOrO BiOOpPY Ha BIHCHKOBY
ciyx0y, Ha HOBY mocany [3].

AHani3 npodeciiiHo1 AISIbHOCTI 3IMCHIOETCS B paMKax npodeciorpadii, Ha
nijcTasi npodeciorpa@iyHUX JOCIIIKEHb, BUBUEHHS 3MICTY KOKHOI OKPEMO1 1Mocaau
(cmermiansHOCTI) [4].

3 oy Ha HEOOXIIHICTh YJAOCKOHAJICHHS CHUCTEMHU IPOCYBAHHS MO CIIYXOi
BilicbkoBOCHYk00BLiB Yy 30poiiHux Cunax VYkpaiHu, akTyalbHHUM HayKOBUM
3aBJAHHSAM € JOCIIKEHHS 0COOJIMBOCTEH MISTILHOCTI OPTaHiB, K1 BIAMOBIJAIOTH 3a
yIIpaBITiHHS JIOJACBKUME pecypcaMu y aepkaBax-kpaiHax HATO, mo Hagacte 3Mory
mByAIIe nepeitu Ha crangapty HATO nis mojanbiioro mpocyBaHHS Y MUTAHHAX
B3a€EMOJIIT Ta 3aIPOBAIHKEHHI ONTHUMATBHUX IUIAXIB MOKPAIICHHS MISUIBHOCTI CUCTEM
yIPaBIIiHHS MIEPCOHATIOM B YMOBAaX ChbOT'OJICHHS.

Cuctema mpocyBaHHs 10 cinyk0i B apmisix HATO BignmpanpboBaHa Oaratbma
pOKaMHU 3aCTOCYBaHHS Ta BIANOBIIHOIO HOPMATUBHO-TMpaBoBol 0Oazor: y CIIA
(1947, 1981), ®PH (1971), ®panii (1976), Icnanii (1999), Yropuna (2002) [5-8].

Best cuctema mpocyBanns odinepiB 30poitHux cuin CIIA mo cmyx0i
noOy/0BaHa Ha KyJIbTUBYBaHHI IyXy 3MaraHHs 3a MPUHIUIIOM: YUM BUIIE BiiCHKOBE
3BaHHSA 1 II0Caaa, TUM OLIBIN )KOPCTKUMH IMOBUHHI OyTH KpuTepii Bindbopy [9]. Bona,
B OCHOBHOMY, 3a0e31euye CIpaBeIuBY celieKIlito B odinepcbkoMy kopiryci. CyBopo
JTOTPUMYIOTHCS TEPMIHU BUCIYTH B KO)KHOMY BilIChKOBOMY 3BaHHI. BBakaeTbcs, 110
odiep HE MOXKE «3aCHIKYBATUCh», HE IMPOCYBAIOYUCH CIIY>)KOOBUMH CXOJaMH, 1
SKIIO BCTAHOBJICHI TEPMiHU TIEPEBUINEHI, BIH MOBUHEH OYyTH 3BUIBHEHUH y B1ICTaBKY
K Oe3nepcrnekTUBHUN. Tak, HampuKIIa, BUYMHATH 3 KaIlliTaHOM, SIKHUHA Ma€ BHCIYTY
oinpme 16 pokiB (4+aBa KamiTaHCHKI CTPOKH MO 6 POKiB), a00 MOJKOBHUKOM 3 30-
pPIYHOIO BUCTYroio (25+5 pOKiB MAaKCHMAaIbHOTO IOJKOBHUYOTO CTPOKY), SKI HE
MarOTh MEPCIEKTHB TOIATBIIOTO MPOCYBAHHS O CITYXO1.

JIist oTpuMaHHSI 4YEproBOTO BiMICHKOBOTO 3BaHHA o(imepaMu y BCiX BHAAX
30poitanx cun CIHIA BCcTaHOBIEHI €IWHI MiHIMajabHI TEPMIHM BIHCHKOBOI CIIyXOu
(Bucayru): Ajisi OTpUMaHHsS 3BaHHsS |-ro JedTeHaHTa — 2 pOKH, KamiTaHa — 4,
Maitfopa —10 pokiB, MiIMOJIKOBHUKA — 15 pOKiB, MOJKOBHUKA — 22 POKH.

[lin wac nmociimkeHb y LbOMY HampsiMKy OyiM CTBOpPEHI MepIli CTaHIApTH
npodeciitHoi cityx0u, Kl 6azyBanucs Ha “CUCTEeMI 3acyT 1 JOCTOTHCTB”, 110, B CBOIO
4yepry, BUMarajio BU3HAUEHHS Ta 3aTBEPJKEHHS OOJIIKY MNOTpiOHMX HAUIOBUX Ta
OCOOHUCTICHUX SIKOCTEW MpHU MPU3HAYEHHI Ta MPOCYBaHHI HA MOcajaxX yHnpaBIIHCHKOi
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JaHKU OyJb-SKOrO pIBHS, HE3QJIEKHO BIJ pacH, KOJbOPY IIKIpW, pemirii, crari,
CIMEHHOrO CTaHy, BIKY. [ OJIOBHUMHM KpUTEPISIMH BBaXalucid HaWOUIbLIA
KOMIIETEHTHICTh, BUCOKI MOpaJIbHI Ta €TUYHI CTAaHAAPTH.

Cnyx6u nepconany aepxas wieHiB HATO Bu3HauawoTh, 110 BuOip KaHauaaTa
Ha 1ocaly IOBUHEH OyTH:

e 00’ekTUBHUM 1 6a3yBaTHCs Ha OI[IHIOBAHHI 3aCJIyT (JIOCATHEHb) KOXKHOTO
KaHIuaTa,;

® KOHKYPEHTHHUM, aji¢ 3/IIHCHIOBATHUCS 3a MMPOIIECAMH Ta MMOKA3HUKAMU, SKi
HNOBUHHI OYTH 3pO3YyMUIMMHU sl OyAb-SIKOrO BiMCHKOBOCITYXOOBISI —
coJijiata, cepkanrta abo odinepa;

® OIIIHIOBaHHS KaHJWJaTa € KJIYOBOK YaCTHHOIO BiIOOPY 5K JJISl YJICHIB
BiIOIPKOBUX KOMICIH, Tak 1 /st odilepiB, K1 3M1MCHIOIOTh MEPBUHHUN
BiZIOIp KaHAMIATIB Y YaCTHHAX (3’ €IHAHHSX);

e Bi0Ip TOBMHEH BPaxXOBYBaTH TMHTAHHSA MIOJ0 IHAWUBIIYaJbHHUX,
OCOOMCTICHUX TIepeBar KaHaujaTa ISl XapaKTepy THUIY JisJIbHOCTI
NpU3HAYCHHS, TPUCBOEHHS BIMCHKOBOTO 3BaHHS, HAIPaBICHHS Ha
HaBuaHHs 1 miArorosky [10-12].

3a pesynbTaTaMM OI[IHIOBAaHHS Ta BHU3HAYECHHS HEOOXIMHOI KUIBKOCTI
KaHauaatie 10 PesepBy Ha  BIANOBiAHI TMOCaad  CKJIAJAEThCA  PEUTHHT
BIMCHKOBOCIY)KOOBITIB (32  CHEIIaJBbHOCTSAMM,  CHEIllali3amisiMHi,  I0CaJaMH,
3BAHHSIMN).

PelTuHT — cnHMCOK KaHAMIATIB, CKIAIEHUN 3a pe3yjbTaTaMUu KOHKYPCHOTO
BiIOOPY 3a KUIBKICHUM ITOKa3HUKOM HaOpaHUX HHUMH OalliB 3a TPUHIIUIIOM Bij
OinpIIOro 0aTy 70 MEHIIIOTO.

IIpu cknamaHHi peHTUHTY HEOOXITHO BPaXOBYBAaTH:

N-HY KUIBKICTh TapaMeTpiB (MOKa3HUKIB, KPUTEPIiB OIIHKH);

® Bary KOXHOTO TMapameTpy Ta WOro MOXJIMBUM BIUIMB HA 3arajlbHUM
pe3yIbTar;

® KUIBKICTh WICHIB (KUIBKICTH TOJIOCIB), SIKI MPUMMAIOTh Yy4acThb Y
CKJIaJIaHH1 pEUTHHTY;

® Bary KOXKHOT'O TOJIOCY B 3aJI€KHOCTI BIJl CTaTyCy uieHa KOMicCii
(royoBa, €KCIEpT JAHOTO HAIpPSMKY, (axiBelb BHINOI KaTeropii 3a
HAIPSIMOM JIsUIBHOCTI, Ha9aJIbHUK, KOJIera, IMiIJIeTIui).

3a Teopi€ro, peUTHHT — HWXKHS MeXa JIOBIpUOro iHTepBany BiabcoHa mis
napameTpy bepaymii, sika Moke OyTH Bu3HaueHa (HOpMyIIoLo0:

22 — -
(;’J -+ —Ef + 2. /92 \F (1 —p) + “ﬁ_)_ f.f'-lnll__.f"n) /(1 + zf‘__,z;"n.j.
Je: P — A0JIs MO3UTHUBHUX OLIHOK; Z — KBaHTLIb CTAaHAAPTHOTO HOPMAJIBHOTO
po3noAiny (MOKa3HUK, 110 XapaKTepUu3ye PO3MOALUT BUIMAJKOBOI BEJIMUUHHU BiIHOCHO
MeJiaHun); N — 3arajibHa KUTbKICTh OIIHOK.
3a miero GopMyJIoK0 OIIHIOETHCSA HUKHS MEXKa J0J1 MO3UTUBHUX OIIHOK IMPHU
yMOBax BpaxXyBaHHS JIMIIE MO3UTUBHUX Ta HETaTUBHUX OLIIHOK (TOOTO, HE OEpy4H 10
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yBaru 5-tu OajbHY CHUCTEMY OIIHIOBaHHS). Pa3oM 3 TUM, /i1 BU3HAUYCHHS PCUTHHTY
IIPU 3aCTOCYBAHHI CTATUCTUYHUX 3aJICKHOCTEH MOXKE BUKOPUCTOBYBATHUCS I IHILIUM
MaTeMaTHYHHUIN amapaT, BiioMui sk baliecoBchbka olliHKa (Ha3BaHa IMEHEM aBTOpa
Tomaca baiieca). 1lg owmiHka nepen0Oayae BpaxyBaHHS HE JIMIIE CEPEIHBOTO
apu(METUUYHOTO 3HAYEHHS OIIHOK, HAJJAHUX YICHAMHU KOMICIH, aje 1 iX KIJTbKICTb.

KOMN-BO rONOCoOB CPEAHWIA n
A
KOM-BO rONOCOBE + N X Gann + KOM-BO FONOCOBE + N X 7.2453

ne 7.2453 — nesika ycepeaHeHa BeJIMUMHA, sSIKa MIPUUHATA 32 OCHOBY METOTY.

CknagaHHs PEUTHHTY KaHAWAATIB — 1€ TOJIOBHE 3aBJaHHS KOMICIH 1070
pe3yabTaTiB OLIHIOBaHHA y mpoteci BigOopy [6, 8, 12]. Takum 4wmHOM, iCHYyrOYa
cUCTeMa MPOCYBaHHS MO CHYyX01 Ta MOPSAOK poOOTH BIIOIPKOBUX KOMICIH B
30poitaux cwiax IIJIC no3Bossie 3a0e3medyBaTv YKOMIUIEKTOBAHICTH OCOOOBUM
CKJIaJIOM Ha HEOOX1THOMY PiBHI /I BUKOHAHHS 3aBJ/IaHb 34 IPU3HAUYCHHSIM.
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HOPIBHSUIBHUI AHAJII3 EKOJIOT'O-TEXHOTEHHUX 3ATPO3 JIJIA
HNOTEHIIMHO HEBE3INEYHUX OB’€EKTIB KPUTUYHOI
IHOPACTPYKTYPHU 3 BUKOPUCTAHHAM EKCIHEPTHHUX HIIXO/1IB

Yymauenko C. M., CaBuenko 1. O., Copoka P. C.
Hayionanvnuut ynisepcumem xapuosux mexnonoeiu, Kuis, Ykpaina
E-mail:s_chum@ukr.net

Mypacos P. K.
Hayionanvnuii ynisepcumem oboponu Yxpainu imeni leana Yepusaxoecvkozo

Comparative Analysis of Environmental and Technogenic Threats
for Potentially Dangerous Critical Infrastructure Objects Using Experts

The report considers the development of theoretical and methodological foundations for
information analysis of environmental and man-made threats to potentially dangerous critical
infrastructure. Such objects in the east of Ukraine, which can become a source of emergency
factors of military-technogenic origin, are considered. A model for classifying potential threats to
critical infrastructure has been developed.

VY 3B’SA3Ky 3 THUM, HI0 O0’€KTH KPUTUYHOI I1HPPACTPYKTYpH € HAHOUIBII
ypa3IUBUMH TPU 3POCTAHHI PIBHS IHTEHCHUBHOCTI OOMOBHIX Jiii, BUHUKAE 3aBJIaHHS
OOTpYHTYBaHHSI KPUTEPIiB OIIHIOBAHHS Ta PO3POOJICHHS TEOPETUKO-METOI0JIOTTIHUX
OCHOB 1H(OpPMAIIMHOTO aHaji3y €KOJOTO-TeXHOTC€HHUX 3arpo3 il Kiacudikarrii
NOTEHIIITHO-HeOe3nmeuHnx 00’ ekTiB kpuTnuHOi iHdpacTpykTypu (ITHO KI).

Posristnemo TTHO KI Ha cxoni Ykpainu, pyilHyBaHHSI IKUX MOXE MPU3BECTH
10 KatacTpoiYHUX HACHIKIB (3aru0esii MUPHOTO HAaCEJICHHS, IOJITHYHOI Ta
€KOHOMIUHOI jJecralimizailii, TEXHOTCHHHX apapiii 1 EKOJOriYHUX KatacTpod,
eBaKyarlii HaceJeHHs Ta MacoBOi MOsSBH ODKEHINIB). MacimTabu 30MTKIB 1 HACTIIKH B
[[bOMY BHITaJIKy MOKHA TIOPIBHATH Xi0a 110 3 HACHIJIKaMH BiJl 3aCTOCOBYBaHHS 30poi
MacoBOI0 ypaXeHHS a00 TpHBAjIOro BeASHHS OOWOBMX i HA TEXHOT'CHHO
nepeBaHTaXKEeHIN TepUTOPii.

Jlns mpoBeneHHS TOCHIIKEHb Ta OI[IHIOBAHHS 3arpo3 po3poOJIeHO MOJIelb
knacudikarii Ta omintoBanHs 3arpo3 1 [THO KI, ocHOBHI eneMeHTH sIKOi HaBeACHO
Ha puc. 1.

[lepmmm etanom € inentudikamis HebOesmek. [lokaxkemo i1i Ha mpuKIa
ABJIIBCHKOTO KOKCOXIMIYHOTO 3aBOJy Ta HOro IUIAMOHAKONMWYYyBadiB Ha pHC. 2.
Hpyruii eram siBasie coO0K0 EKCMEPTHUHN aHali3 PO3BUTKY CUTYyallli y BHUIAIKY
Ypa)KE€HHS NJIAMOHAKOMUYyBada Ta (OpMYBaHHS MOXKIMBHX ciieHapiiB [1-3], y skux
PO3TOPHYTO MOCIOBHICTh PO3BUTKY TEXHOTEHHUX aBapiil 1 €KOJIOTTYHUX KaTacTpod
npu pyrnyBanHi [THO KI (aus. puc. 3).

Posrngaemo neransHO ckiafg 3a3HaueHux [THO KI:

1) xBocTOCXOBHIIIA 1 IINITAMOHAKONIUYYBaYl;

2) 00’€KTH XIMIYHOI POMHUCIIOBOCTI;
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3) maxTu;

4) 00’ €KTH BOJIOTIOCTaYaHHS,

5) 00’ €T eneKTpo3a0e3neUeHHS;
6) razoTpaHcropTHa cuctema [4].

Knacupixaria noTeHuifHo-HebeineyHNX 00 eKTE Ta 00 eKTiE KpUTIMHOI iHD pacCTPYKTYPH AKi
MOMYTE CTATH LIIAMH B ¥ MOBaX i bpuomol eifism cxom Vepaism

l

Turer panenumit kpuTepiil OLIHEN 2ar po2 MOTeHLI fiHO-HebezmeuHy ob ek TiE Ta 00 exTiE KpUTHYHOI iHD pacTPYETYPH
B 30Hi npoeeneHHa OOC

l !

Kpurtepil ouinxm Kputepii omisen cepenoenma
[UKEpeNa 3arposn MOMHPEHHA 38T PO3H

Boitosi nii ‘ Jueepcii Texuoremmi katacTpobi ITinzemui Ta moBepxHeEi Bomu Atmochepa [pyeTH

T azoTpanrcniopTsa 1 namonarormry Ea4i 06 ertit ximizHOL
cucTeMa cHcTemMa MIPOMHCTOROCT

— |

[ IoTenuiitro Hebesnedni 0b exTH Ta 00 eKTH KpHTHYEHOL IHOPACTPYKTYPH |

Puc. 1. Monens knacudikariii Ta oI{iHKH 3arpo3 00’ €KTiB KpUTUYHOT iIHPpacTpyKTYypH

KpacHoropigka

‘{%‘%} Wnamonakonwuuysas MpAT
$ «ABAIIBCHKUI KOKCOXIMIUHMI 3aBOA»

¢ o A ¥

=
\
-~ —HacocHa craHuin M 350m W 94km w 55MH.T

Becene

MNopogHuit

BiABa{_l P C 1350\('“3“0“

! M it " 5 BiacTitibnk
XimHaxkonuyysay MpAT
RS «ABALIIBCHKMIA KOKCOXIMIYHMI 3aB0AY

b

h % .5. ¥ < Oukicuichiopyam

Aspiiska

Buau nebesnekn #® Noxexna

. BiacTans A0 HACLACHOTO NYHKTY
. MapoanHamiuna ,‘. Ximiuna B BiaCTaHb A0 NiHIT POIMEXYBAKKA
‘ BubyxonomemHa * Exonoriyna - O6car snpanennx siaxoais

Puc. 2. Bunu Hebe3nek Bia nuramonakonuaysadiB [IpAT AKX3 [3]
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Puc. 3. IlocnigoBHUI pO3BUTOK E€KOJIOTTYHUX KaTacTpod
pu pyHHYBaHH1 00’ €KTIB KPUTHYHOT 1HOPACTPYKTYPH

Taon. 1. Onruc MOXIUBUX ITOIIN

Ne Omnuc noaii

1 [TpopuB nam6u nyTaMOHaAKONMUYYyBaya

2 3atoruieHHs cena KpacHoropiska

3 3arubenp Jr0J1eH 1 CUIbChKUX TBApUH

4 3a0pyaHEHHS 3HAYHO1 TEPUTOPIi BIAX0IaMH 13 MIJITAMOHAKOITMIyBava

3) 3a0pynnenns piuok Kam’suaka it OueperyBata Ta p. Kpusnii Topennb

6 3a0pynnenns Oaceiiny piuku CiBepcbkuii JloHenb

7 TpanckopaoHHe 3a0pyIHeHHS OaceliHy HUKHBOTO J{oHYy

8 3aroruieHHs cena Becene

9 Bryuenns cHapsiy B XIMIYHHN HAaKOITUYYBay

10 | PyitryBanHs rizpo 6ap’epy

11 | Bropunne 3a0pyaHEHHS TPYH. BOJ

12 | Bropunne 3a0pyAHEHHS IIJIAMOHAKONTMYYyBayda XiM. peYOBHHAMHU 3 XiM.
HAKOIMMMYyBayda

13 | BuHuUKHEHHS TOKEXK1 Ha XIM. HAKOTMYyBayi

14 | BuHUKHEHHS MTOXEXK1 Ha IIOPOTHOMY BiBaJIi

15 | 3a0pyaHeHHs MPU3EMHOTO Mapy MOBITPS

16 | 3apguMieHHS TPUIETIIOl TEPUTOPIi (3aTI3HMYHOTO TIOJIOTHA 1 MOJITOHY TB.
moOyT. BIIXOIiB)

17 | IlepexuaaHHs TOXKEKi HA IPUIICTITY TEPUTOPItO (3aTI3HUITIO 1 TOJIITOH TB.
MoOyT. BIIXO/IIB)

18 | BayueHHs cHapsiy B MOPOJHUN BiBajl

19 | IlepekumgaHHs TOKEXKI HA TEPUTOPIIO MiCcTa
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Puc. 4. I'padiune noganus edexrty nomiHo [3]

BucnoBku. TakuMm unHOM, Ha JloHOaci Bu3HaueHo 6 ocHoBHHUX BuaiB [THO KI.

[x pyliHyBaHHS TIpU3BE/E 10 MACOBHX KEPTB Cepe/l IUBIILHOTO HACENeHHs YKpaiHH.
JIiss BU3HAYCHHS TUIAXIB 3amo0iraHHA TEXHOTEHHUM aBapisiM 1 EeKOJOTIvHIH
KaTtacTpodi Ta ONTHMAIBLHOTO PO3MOIUTY pecypciB Ui iX YCYHEHHS BHHHUKAE
HEOOXITHICTh Y HAayKOBOMY JOCJIDKCHHI pPIBHIB 3arpo3 1 CTBOPEHHI HayKOBO-
METO/IOJIOTTYHOTrO anapary ouiHku 3arpo3 1 pusukis 1y [IHO KI B 30H1 mpoBeneHHs
onepariii O0’eqHAHUX CHUIIL.

B w
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METOA HIIBUIHNEHHA EPEKTUBHOCTI BUKOPUCTAHHA
MEPEKHUX PECYPCIB

Mledgep O. B., Muxaitienko O. B., baouu C. 1., Muxaitnenko 5. O.
Hayionanvnuuu ynisepcumem «Illoanmascvka nonimexnika

imeni FOpis Konopamioxay, Ilonmasa, Yxpaina
E-mail: avsO75@ukr.net

Method of Improving the Efficiency of Network Resources

A method for improving the efficiency of network resources is proposed. It is based on the
theory of stochastic process emissions and allows to determine the available peak emissions of the
traffic process. Delayed packets return from the queue for further processing when the traffic
intensity decreases below the fixed level. Thus, the value of the allowable delay time is determined
from the time transparency requirements of the telecommunications network segment,as it
guarantees the required values of customer service.

[leHTpaJibHOIO ~ MPOOJIEMOIO  MPOIECY  MIABHWINCHHS  SKOCTI  HaJaHHS
TEJICKOMYHIKAIlIMHUX TIOCAYr € e(QEeKTUBHE BHUKOPHUCTAHHSI MEPEKHUX PECYpCiB,
o0cAr SKUX 3aJeKUTh BiJ SIKOCTI MOCHYT, IO HAJalThcs KopucTyBauaM. HasBHi
pPECYPCH MOXYTh BHKOPHUCTOBYBATHCS BCIMa CIIy>)kKOaMmH, IO J1a€ MOXJIHMBICTH 1X
ONTUMAJIBHOTO  PO3MOAUTYy HA  CTaTUCTUYHIA  ocHOBl. Cucrema  3B’SI3KY
TEJICKOMYHIKAIlIMHOT MepeXi 3a CBOEI0 CYTTIH0O € CHCTeMOK 3 MPOMDKHUM
HAKONTMYEHHSM, caMe B Hiil 3 HalOUIBIIIO MOBHOTOIO MPOSBISETHCS CTIAHKYIOUUNA
e(eKT BeITMKUX MOIYJIALiM, a00 3aKOH BEJTUKUX YHCEIL.

[IpoananizyeMo NpUYMHM BHHUKHEHHS CKJIAIHUX IMPOIECIB MpHU Tepeaadi
Tpadiky 1 PO3MIITHEMO MOMJIMBOCTI BUKOPHUCTAHHS  HOTO  CTaTHCTHYHMX
BJIACTUBOCTEH JIJIs aJIalTaIlii i IpOTHO3YBaHHS CTaHy KaHaJiB 3B’ A3KY.

CratrCTUYHI BJACTUBOCTI MMOTOKY MAaKETIB BU3HAYAIOThC (hakTopamu [1]:

a) BUMAAKOBUN Xapaktep Tpadika y BUIJISAI OITOBOTO TOTOKY, IO
TeHEPYETHCS JKEPEIoM iH(opMaIrii;

0) 0COOIMBOCTI TEpPEeTBOPEHHS OITOBOrO IIOTOKY B IIOTIK IAKETIB,
00yMOBJICH] TEXHOJIOTTYHUMH OCOOJIMBOCTSAMH MEPETBOPECHHS;

B) ILUIECIIPSMOBAHI MEPETBOPEHHS MTOTOKY B MPOIIEC] arperyBaHHs 3 METOIO
TIOJIIIIIEHHS IKICHUX MTOKa3HUKIB MEPEXKi 3B’ A3KY;

OCKITbKM B IIbOMY BHUITAJIKy TAKETH HAAXOASITh HEPIBHOMIPHO, TO YaCOBHIA
IHTEpBaJI MK TMOCIIIOBHUMH HAJXO/KCHHSIMHU MAKETIB € BUIAIKOBOIO BEIMYUHOIO.
Ha craTtucTtnyni XapakTepuUCTUKH 1 CTPYKTYPY OTPHMAHOTO TMOTOKY B CBOKO UEPTyY
BIUIMBAE HU3KA TakuX (pakTopis [2]:

a) cnenu@dika Cy4acHUX OMNEpaliiHUX CHUCTEM, BIAMOBIAHO KOXKEH
(YHKIIOHYIOUMH B CHCTEM1 MpPOILIEC PO3BUBAETHCA B "BIPTyalIbHOMY
yaci", 11e BHU3HAYAEThCS HacamIepen AOCTYTHUMH pecypcaMmu, IO B
npoiieci nepenadi iHGopmanii Bil piBHS 3aCTOCYHKA 0 KaHaJIbHOIO
pIBHSI MPU3BOAUTH 0 HEPIBHOMIPHOCTI IHTEpBaJiB 4yacy MK (azamu
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(opMyBaHHS MaKETIB HABITh 32 YMOBH IeHepalii pIBHOMIPHOIO MOTOKY
TaHUX;

0) nuHaMika poOOTH 1H(GOpPMALIHHUX 3aCTOCYHKIB, 110 BHUKOPHCTOBYIOTb
3ac00M MDKMEPEKHOI B3a€EMOJIi1, € BAXKJIMBUM (PAKTOPOM, I[0 BU3HAYAE
XapaKTep arperoBaHoOro MOTOKY JaHHUX; 3aCTOCYHOK MOXE T€HEpYBaTH
JlaH1 3 IHTEHCUBHICTIO, sIKa BU3HAYAETHCSI HASSBHUMU pecypcamu, TAKUMHU
AK KUIbKICTh Oy(epHUX €JIIeMEHTIB 4Yepru 1 UIHUPHUHA CMYTU
TIPOITYCKaHHS;

B) peaiizallii MPOTOKOJY TpPAaHCHOPTHOrO pIBHS, M0 3abe3nedye
JIOCTOBIPHY JIOCTaBKY MAKETIB 1 peryaloBaHHS MIBUAKOCTI iX mepenayl 3
BUKOPUCTAaHHSIM 3aMKHYTOTO KOHTYpPY 3BOPOTHOTO 3B’S3KYy MiX
OJIepKyBaveM 1 JDKEPEJIOM JIaHHUX;

I') OCOOJMUBOCTI POOOTH TPOTOKOJIB KAaHAJIBHOTO PIBHs, HAINPHUKIAI,
KOJI31i, 110 BUHUKAIOTH TMpU TMOJAUII CepeloBHUINA Tepeaadl Ta
30UTBIIYIOTh YacOBl IHTEpPBAJIM MDK MakeTaMd TIPU  3pOCTaHHI
3aBaHTKCHHS KaHAIB;

1) XapaKTEepUCTUKU 1 aJAMIHICTpaTHUBHI OOMEKEHHs, BBEJIEHI B TPOMIDKHUX
MEPEKHHUX BY3JIaX 3 METOI 3a0e3MeUeHHs 3aJlaHuX MapaMeTpiB SKOCTI
cepBicy.

binbm ckmagHi 3a€KHOCTI B MOTOII JaHUX BHHUKAIOTH NMPU BHUKOPHUCTAHHI
IIPOTOKOJIIB, sIKI TIepeadavaroTh BOyAOoBaHI (YHKI[T KOHTPOJIIO SIKOCT1 BipTYyaJbHHUX
3’€IHaHb 3a JIOMOMOTOI0 CcTpaTrerid Oydepu3sarlii, IpIOPUTETHOCTI Ta pe3epPByBaAHHS
[3]. ®opmyBanHs Tpadiky B JaHOMY BUIAAKY HAIIPABIICHO HA IIJIECIIPIMOBAHY 3MIHY
XapaKTepUCTUK TMOTOKY MAaKeTiB B 3 €JHAHHI BIPTyaJIbHOTO HUISXY ab0 KaHaly 3
METOI0 3HMKEHHS IIKOBOT IMIBUAKOCTI, OOMEXKEHHS [IOBXWHU TMAuyKd MakKeTiB abo
3HIDKCHHSI 4Yacy 3aTpPUMKH IUIIXOM PO3CTAaHOBKM TAKETiB B dYaci 1 B Mpolieci
wianyBadas (Traffic  Shaping). IlpaBo dopmyBanus Tpadiky HaTa€Tbes SK
oriepaTopaM Mepexi, TaK 1 KOpUCTYBavYaM 3 METOIO Y3TOJKCHHS MapaMeTpiB Tpadiky,
110 IPOXOJUTH Yepe3 iHTepdheic «koprucTyBad-Mepexa». /[ MmepexHux onepaTopis
dbopmyBanHa Tpadika € e(EeKTUBHMM 3acCO00M ONTHMAJIbHOTO BHUKOPHUCTAHHS
MEPEXKHHUX PECYPCIB 32 KPUTEPIEM «3aTPUMKA-TIPOTYKTHBHICTBY.

bydepuzamiss mo3Bosisie oTpumaTte KOMGOPTHI MOTOKUA TMAKETiB. 3HIKCHHS
MIKOBO1 IMIBUAKOCTI 1 OOMEXKECHHS JOBXHHHU IAYKH IAKETIB MPU3BOJNTH MapaMeTpH
Tpadiky y BiAmoBigHICTH 3 BUMoramu QOS no tpadika [4, 5].

l'omoBHa ymMoBa — Oynb-siki TMEpPETBOPEHHS HE TMOBHUHHI MOPYIIyBaTH
MOCJTITOBHICTh TIEPEHECEHHS MAKETIB B KOMYTAI[ITHUX BY3JIax.

IBuakicTes mepenadi iHGoOpMaIlli € CTOXaCTUYHOK BEIMYHMHOK 1, OTXKE, €
CYKYMHICTIO ()YHKIIIH Yacy.

BinmoBimHrMH IMOBIPHICHUMH XapaKTEPUCTHKAMU MOXYTh OyTH O€3yMOBHI i
CHUTBHI IIIIBHOCTI KMOBIPHOCTI BHUITAJIKOBUX BEJIIMYMH, SIKi € TOYKOBUMH (PYHKITISIMU
mnpoiecy i (PIKCOBAaHMX MOMEHTIB 4Yacy, HOPUYOMY I[IOBHA iX CYKYIHICTb
(manpukinajn, 0iToBa MIBUIKICTH mepeaadl iHPopmailii) € ancamOiem, ae Oyab-sika
HOro KOMIIOHEHTa € BHOIpKOBOIO (YHKI€EI0 BHUIaakoBoro mpomecy r(t), mo
BiJTHECEHA 0 KOHKPETHOTO ceaHcy T (puc. 1).

3HaveHHs i1 peaiizalii B NMEBHUW MOMEHT 4acy i BU3HAYalOTh BUIAJKOBY
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BEJIMYMHY, a MOTIK OITIB MEPETBOPIOETHCA B AUCKPETHY MOCIIAOBHICTh MAKETIB, B
3arajJbHOMY BHIIaJIKy 3MIHHOT TPUBAJIOCTI (3aIUTPUXOBaH1 YACTUHH Ha puc. 1).

Hexail naker wmae (ikcoBaHy AOBXKHMHY mnakera Lo. Y 1mpomy Bumaaky
CTPYKTypa Tpadika MOBHICTIO OMUCYETHCS PO3MOLIOM TPUBAJIOCTI 1 IHTEPBAIIB Yacy
MDK TiepeaHuMu mnaketamu [5, 6]. TpuBaiicTh IHTEpBay 7 BU3HAYAETHCS YACOM
HakonuyeHHs1 1H(popmallii B Oydepi, AocTaTHIM JUisi CTBOPEHHS MakKeTa 3adaHoi
OBXUHU Lo:

rt) 4

?'m

%

iTT

L J

s
N

) fulr)

Puc. 1. Tlpouec neperBopeHHs Tpadiky

[r(tdt =L o

j

Jlisa yactuHa Bupasy (1) € cepenHiM 3HAYEHHSM MIBUIKOCTI TMepenadl Ha
iHTepBai T, TOMHOXEHE Ha JIOBXKUHY IIOT'O IHTEPBAIY, TOOTO

Feep " T = Lo, (2)

lite
e I, =1/¢- [r(t)dt.
ti
[Tpu BiZTHOCHO HEBEIMKUX 3HAYCHHS JOBXKHHH TAKETa 3 HEBEIHKOIO MOXUOKOIO
l'cep MOXKHA 3aMIHUTH MOTOYHUM 3HAUYEHHSM IIBUIKOCTI B IHTEPBANIl T, TOOTO Icep=T.
Ile mnpunymieHHs Ja€ MOXJIUBICTh 3HAUTH (PYHKIIOHAIBbHY 3aJIEXKHICTh MIXK
BUITAJIKOBAMH BEJIMYUHAMH T 1 I':

r=Lolr (3)
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1 BU3HAYUTH 3aKOH po3noainy ¢(r) HemepepBHOI BUIAJKOBOI BEITUYUHU T SK
(GyHKIIIT 0JJHOTO BUIIAIKOBOTO apTyMEHTY, SIKIIO BiIOMUiA 3akoH po3noziry f(r).

AHani3 ToKa3zye, 10 B pe3yJbTaTl MEPETBOPEHHS CIOCTEPITAEThCA PI3Ke
3MIILIEHHS UEHTPY Baru B OiK 30UTbLIEHHS TPUBAJIOCTI IHTEPBAJIIB MIXK IMAKETaMHU, 110
HAJXOASTh.

Iz obctaBuHa Moke OyTH BUKOpHCTaHa Jis 3HUKEHHS PIBHS OOMEKEHHS
MaKCHUMaJIbHOI MIBUAKOCTI 3 TMOJAJbIIMM BHUPIBHIOBAHHSIM TIOTOKY TIIaKETIB 3a
PaxyHOK iX pO3MIILIEHHS 3 METOIO MOJIMIIEHHS iX KOM(pOPTHOCTI.

OT1xe, po3po0eHO METOJ BU3HAYEHHS KUIBKOCTI Oy(epHUX eIeMEHTIB uepr
CEerMeHTa TEeJIEKOMYHIKAI[IHHOT Mepexi, IKU € HeOOXITHUM JIJIi BUKOHAHHS YMOBH
1010 MPUHHATHOT IMOBIPHOCTI BTPAT NMAKETIB MpU BUKUAAX Tpadika.

PosrnsinyTuii Metos; 6a3yeTbest Ha Teopli BUKUAIB CTOXaCTUYHUX MPOLECIB Ta
JI03BOJISIE BU3HAYUTH HasIBHI MIKOB1 BUKUAH TPadiKOBOTO MPOLECY.

[TakeTn, 0OpoOKa SKUX 3aTPUMYETHCS, IIPU 3MEHIIIEHHI IHTEHCUBHOCTI Tpadika
HIK4e (PIKCOBAHOTO PIBHS BEPTAIOTHCS 13 YEpru IJsl MOJANbIIOi 0OpOoOKH, Mpu
IIbOMY 3HAauY€HHS JOMYCTUMOTO Yacy 3aTPUMKH BHU3HAYAETHCA 13 BHUMOTI YacOBOi
IIPO30POCTI CErMEHTa TEJICKOMYHIKAI[IMHOT MEpeXi, 10 € TapaHTIE0 BCTAHOBJICHHS
HEOOX1THUX 3HAYEHb SIKOCTI OOCIYrOByBaHHS KOPUCTYyBaya.
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Methods and algorithms of data collection for the process of modeling the contract
execution plan are described. The field of research is analyzed. The concept of mining date for data
collection and analysis is covered. The use of a heuristic approach during web scraping is
described. The use of the server-oriented programming language Node.js is covered. Describes
ways to combat web scraping, as well as methods to circumvent them. It is proposed to create a
forecast for the possible development of the contract life cycle.

Planning the implementation of contracts with customers in the enterprise can
be considered a complex system of hierarchically interconnected elements.
Approaches to planning the implementation of contracts for the enterprise are
considered in [1]. In modern conditions, the problem of decision-making in the field
of contract execution planning is associated not only with research and accurate
knowledge of all available information before contract execution planning, contract
model, its properties, but also with the choice of methods and means of data
collection for successful modeling of such complex process. It is possible to approve
a plan for the implementation of the contract and create a model for the
implementation of the contract only if there is reliable information that accurately
reflects the properties of the contract model, goals and objectives of the plan,
developed a program of action. Therefore, together with the standard life cycle of the
contract, it is advisable to clarify the possibility of creating a forecast for the possible
development of the life cycle of the contract to open a window of approximate
understanding of future contract performance for the decision-maker. In this way, it is
possible to provide reliable support for planning the implementation of contracts.

An overview of data collection methods on the Internet, features of algorithms,
and methods that minimize the time for data collection, to obtain the most accurate
representation of the model when planning the implementation of contracts.

The concept of data mining, also known as the KDD (knowledge discovery in
databases) process, has emerged to collect and analyze large amounts of data [2-3].
Various methods are used to complete the process of modeling the implementation of
the contract. Data mining uses already established tools to identify useful hidden
patterns, trends and predictions of the future that can be obtained using methods.

Most working methods and algorithms for the data collection on the Internet
are based on unique and heuristic algorithms with a personal approach to each data
source.

The most common method of data collection is the use of server-oriented
programming languages that better cope with multithreaded systems, such as Node.js.
The method is that the web scrapper [4] queries the server (any site is always hosted
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on the server), receives a response, saves data, or generates information from data
and provides the user. In practice, in most cases, it is sufficient to use POST and GET
requests to the server (fig. 1).

9]

After the web scraper has sent the
record to the server, the server
checks the incoming record and
provides a response

Server
(site, url)

Web scraper GET and / or POST Response

(2
Q)
The web scraper has received the answer and
checks it, most often the check is on the answer The web scraper
code and / or on the regular expression of finding processes the

the right data received data and
L forms the result

Ny

Fig. 1. Web scrapper data collection method

Web scrappers are constantly evolving, in turn, the sites that are often the
target of web scrappers are also developing their protection and connecting various
tools to combat web scraping. If we talk about special cases that began to appear on a
large scale not so long ago, we can highlight the tools of Cloudflare [5] or
verification using javascript.

Cloudflare provides online content protection services, DDoS mitigation
services, and Internet security services. The main feature of Cloudflare is the role of a
reverse proxy for web traffic. Cloudflare supports new web protocols, including
SPDY and HTTP/2. Cloudflare also offers HTTP/2 Server Push support and supports
proxy Websockets.

There is a method of web scraping that can be used to obtain data from
network sources that use the above tools to combat web scraping - Chrome browser
emulation. In Node.js for this purpose, it is possible to use the Puppeteer module [6]
(fig. 2). Puppeteer is a Node library that provides a high-level API for managing
Chrome or Chromium using DevTools.
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Fig. 2. Example of using Puppeteer with the A-Parser tool

The results obtained will be used to collect initial data that will be used as
initial data for the contract execution planning process.
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Comparative Analysis of One-Page Web Applications and Native Applications

The advantages and disadvantages of one-page applications and native applications are
defined. A one-page web application tries to learn the best from the website and the native
application and adaptively display on mobile devices (phone, tablet, etc.). The concept of one-page
applications has significant advantages and good prospects for future development.

Po3BUTOK BEO-TEXHOJIOT1H CHOTO/IHI J03BOJISIE Oy IyBaTH HE JIMIE BeO-calTh y
3BUYAHOMY CCHCi IIbOTO CJIOBa, KOJW CaWT CKIAJA€ThCs 31 CTOPIHOK, a W
OJIHOCTPIHKOBI BeO-CEpBiCH, SIKI MO>XKHA HA3WBATH MOBHOI[IHHMMU JojaTkamu. Taki
BeO-CEpBICK B)KE CTAHOBIATH 3HAYHY KOHKYPEHIIFO HATUBHHM J0JaTKaM, IO
3MYIIye PO3POOHUKIB CTBOPIOBATH OHJIAWH-BEpCii MOMyJspHUX nonatkiB. [lompwu
Ha3By, CYTh KOHIICMIIii OJHOCTOPIHKOBOTO JOJaTKa IOJsira€ HE B OOMEKEHHI
CTOpIHOK BeO-CaliTy, a B HaJaHHI CaWTy BIAYYTTS HATHBHOTO J0JAaTKa HUIIXOM
no30yTTs Tepe3aBaHTaXEHb M TEPEeHEeCEHH1 BIATBOPIOIOYOI JIOTIKM 3 cepBepa 0
KJII€EHTa, THM CaMHUM 3MEHIIYIOUYH 3aJIeKHICTh pOOOTH CalTy Bl cepBepa, IHTEPHET-
3’€JIHaHHS, a HAUTOJIOBHIIIE — IIBUIKOCTI pOoOOTI Ha CaMTI.

OnHak y NMEBHUX BHUNAJKaX BHKOPHUCTAHHS 3BHYAMHOTO HATHBHOTO J0JIaTKa
BCE I1Ie MOXKe OyTH BUTIHIIIUM a00 HaBiTh HeOOX1MHUM. [lopiBHSIEMO TXHI HETOMIKH
Ta TepeBard. 3 TepeBar OJHOCTOPIHKOBUX BeO-10/1aTKiB: Oaratoriat@opMHICTB;
BIJICYTHICTh HEOOXITHOCTI BCTAHOBJICHHS; BOHM HE 3aliMalOTh MICIS Ha KOPCTKOMY
JUCKY; MOJJIMBICTh BIIJQJICHUX po3paxyHKiB. IlepeBarm HATUBHHUX JOJATKIB:
BUTBHICTH Y BUOOPI MOB MIporpamMyBaHHs Ta iHTEp(EiCiB; MPOTYKTUBHICTH HATUBHOTO
KOJTy; BUKOPHCTAHHS HATHBHUX MOXJIMBOCTEH IIaTGOPMU; JOCTYN 10 OYyJb-SKOTO
oOnaHaHHS KOMII I0TEpa; HE3aJIeKHICTh BiJ IHTEPHET-3 € THAHHS.

[IpoananizyBaBImi HEAONIKM Ta TIepeBarun KOHIIEMIi B TOPIBHAHHI 3
TpaaUIIHHAM BeO-CaliTOM 1 HATUBHUM JOAATKOM, OyJI0 BU3HA4YEHO, III0 Ha CHOTOAHI
HAaTHBHI JIOAATKA MalOTh IIEPEBary B IMPOJTYKTHBHOCTI, MEPEKEBil HE3aJCKHOCTI Ta
OUTHIIX MOXKIUBOCTAX. OJHOCTOPIHKOBI BEO-A0JIATKH, CBOEK YEProro, MaroTh
nepeBaru B 6araTomiatGOpMHOCTI i BiICYTHOCTI HEOOX1THOCTI BCTAHOBJICHHS.

Opnak y MailOyTHbOMY MeXi MK HUMH OYyIyTh BCE OUIBII PO3MHBATHUCS.
Takox BCTaHOBJICHO, IO KOHIIEMIIIS MPOCcTa ¥ Oysia mpujayMaHa BXKe JaBHO, IIPOTE
HaOyna TMOMYyJAPHOCTI TUIBKM HEIIOJAaBHO, OCKUIBKH 3 SIBHUINCh 1HCTPYMEHTH,
bpeMBOpPKHM Ta TEXHOJIOTII, SIKi JO3BOJIAIOTh 3HAYHO 3MEHIIUTH BEJIUKUM OOCHT,
HEOOXITHUM JUIs peaizaiii Iii€l KOHIeMIlli, Ta 3HA4YHO CIPOCTUTH TIPOIIEC
PO3pOOICHHS.
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Peculiarities of React Library Application and its Efficiency

The paper analyzes the features of react library application and its efficiency. We will carry
to features one-way data transfer and use of virtual DOM. Efficiency was tested by comparing the
speed of Virtual Dom with DOM

Jlns BimoOpakeHHsI NOJATKiB icHye psia 016miotek 1 ¢peiimBopkiB. Yacrimie
3acTocoBylOTh React, Vue js, Angular, Svelte, Jquery, Meteor, Backbone. React
JS — 6i06mioTeky JavaScript 3 BIZIKpUTUM KOJIOM, sIKa BUKOPHUCTOBYETHCS CIEIIAIBHO
st moOynoBu 1HTepdeiiciB kopucTyBauiB. OcHoBHa nepeBara React JS monsirae B
TOMY, III0 BiH MaclITabOOBaHUM, MPOCTUM Ta MBUAKUNA. React 103Bossie po3poOHUKaM
CTBOPIOBATH BEJIMKI BE0-3aCTOCYHKH, SKI BUKOPUCTOBYIOTH JIaHi, 110 3MIHIOIOTHCS 3
gacoMm, 0e3 Iepe3aBaHTaKEHHsI CTOpIHKHU. SIKk 010mioTeky iHTepdelicy KopucTyBaua
React naifuacrinie BUKOPHCTOBYIOTH pPa3oM i3 IHIIMMH Oi10J10TEKaMHu, TaKUMH SK
Redux. JIo ocobnuBocTeit 3actocyBanHs 610;1i0Teku React BiiHeceMo HACTYITHI JBi.

1. OgHocTOpOHHIO Tepenavyy JaHuX. BiacTHUBOCTI mepenaroThesl B peHAEpep
KOMITOHEHTa, K BJacTUBOCTI html-Tery. KoMmoHeHT He MO)Ke HampsMmy 3MIHIOBATH
BJIACTHUBOCTI, 1[0 HOMY TepejaHi, ajge MoXke iX 3MmiHtoBaTu depe3 callback-dynkmii.
Takuit MexaHi3M Ha3WBaIOTh «BIACTUBOCTI JIOHU3Y, MOIi HATOPY».

2. Bipryansuuit DOM. React ne nokianaerscs BukiatouHo Ha DOM 6paysepa.
Lle nmo3Bomsie 61010TeI BU3HAYUTH, Ki yacTuHu DOM 3minunucs nopiBHsiHO (diff)
31 30epexkeHor0 Bepcieto BipryanbHoro DOM, 1 TakuM YMHOM BU3HAUWTH, SIK CaMe
HaliepekTuBHime onoBuT DOM Opay3sepa.

TakuM 4YHHOM MPOTPaMICT MPALIOE 31 CTOPIHKOIO, BBa)KAIOUM, IO BOHA
OHOBIIIOETHCA BCs, ajie 010JII0TEKa CaMOCTIMHO BHPIIITYE, SIKI KOMIOHEHTH CTOPIHKH
tpeba oHoBuTH. [lopiBHsaHHS mBHAKOCTI Virtual Dom 3 DOM naBeneni Ha puc. 1:

Time [ms] B React js + Redux +Redux-Observables

400 ' i BCyche.js Framework

OJavaScript + DOM API

e ]
00 & m = o
= ]
o - E o v.‘mu
200 - g @ o ~ - 2 2 = _—
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100 - o P A - i
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Scripting Rendering Painting

Puc. 1. IlopiBasHHS mBUAKOCTI Virtual Dom 1 DOM
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Advantages of Using Expo Framework
in Development of Crossplatform Applications

In this paper, the innovative tool for developing an application for all platforms and its key
elements were investigated in detail. After analyzing all platforms, it was found that today native
applications have an advantage in performance, but Expo has a better speed of development and
versatility of the code.

Po3poOnenHst 1oAaTKIB 1 CAalTIB CTAa€ y>Ke MPOCTUM 1 MPUBAOIMBUM HE TUIBKU
BJIACHE JIJIs pO3POOHUKIB, a 1 JIJIs 3BUYaHUX KopucTyBadiB. OJIHaK mocTae mpobdiema
B KpOCIUTAT(OPMHOCTI Ta YHIBEPCAJIBbHOCTI KOJIy. A caMe: BUKOPUCTaHHS OHOTO M
TOrO X camoro komy Juist Bcix miardopm (web, i0S, Android). Koxna 3 miatdopm
BUKOPHUCTOBYE BJIACHI MOBH, 010J1I0TE€KH, 1 HABITh BOHU HE 3aBXIU CTaHAApPTH30BaHI
Ta iea’dbHO MpalolTh. ToMy IS PO3B’si3aHHS 1€l TpoOieMu Oylo CTBOPEHO
¢bperiMBOPK 1 mIaThopMy MOBOIO IIporpamyBanHs JavaScript (JS) mix nazsoro EXpo.

Leti (peMBOpPK 103BOJISIE CTBOPIOBATH YHIBEPCAIbHI JOJATKH IS BCIX
mwiaTdopm ogHouacHo. Bin kommutioe JS -Ko y KOJI, SKUH HEOOX1THUHN JJIs KOXKHOI 3
mwiaTdopm. DyHIaMEHTAIBHO 1€ 3a0IIaKY€E Ty’Ke 6arato pecypciB Ha po3poOIeHHS
IPOJYKTY. 3 TOUKH 30py Oi3HECY, 1€ TyKe BHUT1IHO. JS — OjHA 3 HAUMOMYJISPHIIITUX
MOB, TOXX 3HAUTH PO3POOHUKIB OyJie HE BakKO. MoBa JS BUKOPUCTOBYETHCS JIJIS:

® HaIMCaHHA CIIEHAPiiB BEOCTOPIHOK JJIA HAaJlaHHS iM IHTEPaKTUBHOCTI;

® CTBOPEHHS OJHOCTOPIHKOBUX 1 WIPOTPECHUBHUX BeO+3aCTOCYHKIB
(React, AngularlS, Vue.js);
nporpamyBaHHs Ha Ootti cepepa (Node.js (Express.js));
cramioHapHux 3actocyHkiB (Electron, NW.js);
MoOuThHEX 3acTocyHKiB (React Native, Cordova );
CIICHApiiB B NMPHUKJIAJHUX Mporpamax (Hampukiaa, y mporpamax 3i
cxiaxy Adobe Creative Suite yn Apache JMeter );

e Bcepenuni PDF-nokymeHnTiB TotI10.

[IIBuaKicTh 1IBOTO A0JaTKa OyJe BHCOKOI 4Yepe3 BHUKOPHUCTAHHS O10IIOTEKH
React mnsa BimoOpakeHHsT maHux. Takox € miarpumka SSR 10 € HEOOXiTHHM IS
MOIIYKOBO1T ONTUMI3allli JoAaTKa Ta MOKPAIIEHHS TPOIYKTUBHOCTI.

BcraHnoBneHo, mo s CTBOPEHHS JoAaTkKa JJs BCiX IiaT@opMm HEO0OX1THO
3HATH JIMIIE MOBY TporpamyBaHHs JS. Y Toif e Wac s po3pobieHHs 6e3 EXpo
Tpeba 3Hatu sk MmiHimym 3 moBu (Kotlin/Java, Swift, JS) Ta BuTpatuTH MiHIMYyM
yTpu4i OUIbllIe Yacy Ta BTpUYl OUIbIIE PEMO3UTOPIiB 1Sl 30epiraHHs KOMIYy.
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An Approach to Solving the Fuzzy Traveling Salesman Problem

The traveling salesman problem (TSP) is considered with fuzzy consideration of the time [2]
of movement between individual points, which is associated with the uncertainty of data on the
speed of movement and the inability to take into account the influence of the terrain on the
movement time. A mathematical model is proposed that makes it possible to formalize the fuzzy
statement of the optimization TSP. An approach based on the annealing technique is considered,
and a number of problems are solved on test data.

HuHi 3aBIaHHs MOIIYKY HAHKOPOTIIOrO MIISAXY MDK ABOMA IYHKTaMU € IYXKe
3aTpeOyBaHUM: OOCAT PUHKY JOTICTHYHHX IHOCIYT POCTE 3 KOXKHUM JHEM. IXHS
rOJIOBHA MeTa — I00YyJ0Ba HANOINBII TOYHOIO Ta E€KOHOMHOIO MAapIIpYyTy IS
00CITyroByBaHHS MaKCHMaJbHOI KUIBKOCTI KIi€HTIB. IIpore icHye HaOip YMHHHKIB,
SKUH XapaKTepHU3y€e€ TPUBAIICTh MPOXOJKEHHS IIIAXY: Yac JOOHW, MOTOAHI YMOBH,
penbed 1 HaBITh «HABAHTAXKEHICTBY» IMPOXOJKECHHS Ti€l UM 1HINOI AUISHKH, HEBIAJIC
BpaxyBaHHS SIKHX MOJKE CIIPUYMHHTH JIOJaTKOBI BUTPATH.

Opni€ero 3 BaXIMBUX 3ajad, sSKa MOTpeOye MIBUIAKOTO Ta KOHCTPYKTHBHOTO
pO3B’si3aHHS, € 3ajada KomiBospkepa [1]. YV ii kimacmyHOMy BapiaHTi — II€ 3ajada
MaTeMaTHYHOrO IIPOTPaMyBaHHSA, B SKIM HEOOXITHO BH3HAYUTH ONTHUMAJIBHUI
MapHipyT pyxy IpOJaBIld TOBapiB, KOTPOMY MOTPIOHO BiABiAATH BCI MYHKTH, IO
3amucaHi B 3aBJIaHHI, 32 MIHIMaJIbHUN Yac 1 3 HAWMEHIITMMHU BUTPATAMH.

PosristanyTo 3agauy KoMiBOspDKEpa 3 HEUITKHM OOJIIKOM dacy [2] mepecyBaHHS
MDK OKPEMHMH ITYHKTaMH, IO TTOB’S3aHO 3 HEBU3HAYCHICTIO JaHUX MPO HMIBHJIKICTH
PYXy Ta HEMOJKJIMBICTIO BpaXyBaTH BILTUB PeJIbe]y MICIIEBOCTI HA Yac MEepEeMIllICHHS.
3anporioHOBaHO MAaTEMAaTHYHY MOJCHIb, SKa JJ03BOJISE (OpMaTi3yBaTH HEUITKY
IIOCTAHOBKY ONTHUMI3aIIMHOI 3aJadi KOMiBOsDKepa. Po3risHyTo mmiaXiag Ha OCHOBI
METOJWKH BiMary, po3B’s3aHO PsJ 3a7a4 Ha TECTOBUX JIaHUX. BH3Ha4YeHO MepeBaru
Yy BHUKOPHUCTAaHHI 3allpOINIOHOBAHOI EBPUCTUKH IIepe]l >KaAiOHMM aJrOpuTMOM Ta
MOBHUM MepedopoM. Peanizaliiro MeTo1y MpoBeIeHO MOBOIO Javascript.
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On a Way for Text Sentiment Analysis Using Artificial Neural Networks

One of the approaches to text sentiment analysis is considered, and research is carried out
on the means of automating this process with the help of machine learning and the use of neural
networks. The architecture of neural networks for working with text classification is proposed and
the optimal configuration for the software implementation of data sentiment analysis is determined.
A list of information technologies has been determined to ensure a stable mode of operation.

AHaJi3 TOHaJBHOCTI (€MOIlil, CCHTUMEHTIB, HACTPOIB) € rajy3310 JOCIIKEHb,
METOI0 K01 € Kiacu]ikaris TEeKCTIB K MO3UTHBHHMX, HETATUBHUX, HEUTpAJIbHUX 200
K HaJeXKHUX JO0 TMEeBHOI ToHanMbHOI Tpynu [l]. IcHyroui meTonm edeKTUBHHX
oOurciieHb Ta aHajJi3y HACTPOIB MOXKHA TOAUIMTH Ha TPH KaTeropii: MeETOH,
3aCHOBaHI1 Ha 3HAHHAX, CTATUCTUYHI METOJIM Ta T1IOpUIHI METOIH.

OgapM 13 HaWOUIBII e(EKTHMBHHX IIAXOMIB OO0 PpO3B’sA3aHHS  3ajadi
Kkiacudikarii TEKCTy € BUKOPUCTaHHS METOJy TJIMOOKOTo (MAallMHHOTO) HaBYaHHS,
110 MPOBOJAUTHCS HA OCHOB1 CTBOPEHHSI HEMPOHHOT Mepexi JIs Kiacu(ikallli TEeKCTy.

[Tpononyetbest BukoprcToBYBaTH BiLSTM-apXiTeKTypy HEMpPOHHOI MEpexi y
BapiaHTI KOH]Irypallii 3 JBOHAIPABICHUM CKaHYBaHHSM TEKCTY. Peaiizalis B boMy
BHMAAKYy Iepeadadae: IMOMIYK HAOOPIB JaHHMX, SKI MICTITh O3HAKH EMOI[IHHOT
knacudikarii; yrBopeHHs Ta TpeHyBaHHs BiLSTM-moxeni Ha 3HaijaeHux Habopax
JAHWX; TIOPIBHSAHHS e(deKTUBHOCTI BuKopucTtanHa BiLSTM i3 ngBoMa Tumamu
mapiB — 3puvaiiauM LSTM Tta Gated Recurrent Unit (GRU) [2]; po3poOieHHs
MIpOrpaMHMX 3ac00iB I Kiacudikallii TOHAJIBHOCTI BXIJHOTO TEKCTY 3a JOTIOMOTOIO
OTpUMaHOI HEHPOHHOI MepeKi; Po3pOOJICHHS CEpBICY IO MEPIOAUIHOMY IMAPCHHTY
HOBUHHHMX pPECypCiB; HamoOBHEHHS 0a3u JaHUX I8 30E€peKCHHS OTPUMAHHUX
pE3yNbTATIB; CTBOPEHHS MEpeXi 3 BHUKOPHUCTAaHHSM TEXHOJIOTIH  Opokepa
MOBIJOMJICHB JJIsl HEMIEPEPBHOT 00POOKH TEKCTIB HOBUH KiIacu()ikaTopoM eMOITiH.

3anporionoBano nepenik [T mius mBHIKOTO 1 cTabUIBHOTO peXUMy PoOOTH 3
MO>KJIMBICTIO IIBUAKOTO PO3MIUPEHHS MPH 30UTHIIICHH] BXITHUX TEKCTOBUX IMMOTOKIB.

Jlireparypa
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Development of Mobile Applications for Transport

The paper discusses the development of mobile applications using frameworks that use
ready-made elements, including compilers, debugging tools and a set of tools that provide several
built-in benefits such as speed and efficiency.

3 HacTaHHSM T.3B. €pu IUPPOBOTO TPAHCIOPTY HEIIOAABHE JTOCIHIIKCHHS
Deloitte noBimomisie po MOsIBY MOOUIBHUX JOAATKIB y TPAHCTIOPTHIN 1 JOTICTUYHIM
inyctpii. IX MO’KHA MOAINMUTH HA TakKi TMIIX: ONTHMI3allis Ta MIAHYBAHHS MApPIIPYTY,
OHJIAWH-OpOHIOBaHHS Ta BIJACTEXKEHHS, 1H(GOpMAIlsl NPO MapKyBaHHSA, YIPABIIHHS
TPAaHCIIOPTOM 1 aBTOMAPKOM, ONTHMI3allisl pPO3KIAAy TpPaHCIOPTYBAHHS/IJOCTABKH,
kaHan 3B’s3ky. CywacHi QpeiliMBOpKH 3a0e3MeuyloTh Kilbka BOYJOBaHUX TMepeBar:
IIBUIKICTB, €PEKTUBHICTD 1 aTMOC(hepy 6e3 moMuIoK. BoHU BUKOPUCTOBYIOTH TOTOB1
€JIEMEHTH, B T.4. KOMIUIATOPH, THCTPYMEHTH HAJIaroJPKCHHS Ta Ha0ip 1HCTPYMEHTIB
IUTSI BITOOPa)KEHHS MPOrpaMu Ha I[UTLOBOMY IIPUCTPOT 3a JOTIOMOTOI0 KOy KOMIMaHii.

Buxopucranusa mmatdopm po3poOsieHHS MOOUIBHUX JOAATKIB MPUILIBUIIIYE
Ta crpoinye cTtBopeHHs nporpam. oo Toro, sik BOHM MpallooTh Ha cMapTdoHi, iX
MO>KHA MOJITUTH Ha TPH Kareropii. Beb-nporpama — nporpaMmue 3a0e3reueHHs, IKe
30epiraeThCs Ha BUITAJICHOMY CepBEpl Ta IMOMIMPIOETBCS dYepe3 IHTEpHET 3a
noroMororo iHTepdeiicy O6payszepa. ['iOpuaHi nmporpaMu — TO€IHAHHS HATUBHUX 1
Be0-70/1aTKIB, CTBOPEHI JJIA MIATPUMKH 000X TEXHOJIOTIM Ha KUIbKOX Iuiatdopmax.
Jlo Hux Hamexartb mporpamu, ctBopeni B Apache Cordova, Flutter, Xamarin, React
Native, Sencha Touch Ta inmmx. L{i mporpaMu Jermie Ta IIBHIIIC PO3POOISIOTHCS.
Ile mepembauae BHUKOPHCTaHHS €IMHOI KOJOBOI 0a3u, IO TMpalioe B KiIBKOX
MobOimpHuX onepainiiaux cucremax (OC). Tlompu mepeBaru, riOpuaHi TpOTpaMu
JEMOHCTPYIOTh HUXYY NPOAYKTHUBHICTh. YacTo mporpamMu He MalTh OJHAKOBOTO
BUMIISIAY B pi3HUX MoOUTbHUX OC. HatuBHI mporpamMu — 11€ HaMSAKICHIII IPOrpamMu 3
TOYKH 30py SIK €CTETHKH, TakK 1 (QyHKIIOHATBbHOCTI. BoHM po3po0ieHi A MeBHUX
OC, takux sk Android, iI0S Ta Windows. [IporpamMu BUKOPHCTOBYIOTH TaKi QyHKITi
MIPUCTPOIO, K ONepaTHUBHA TaM’ siTh, kKamepa, GPS tomio.

[TocTiliHe WIBHMIKE OHOBJICHHS PpO3POOJICHHS MOOUIBHMX JIOJATKIB IS
TPAHCTIOPTY Ta JIOTICTUKH, WMOBIPHO, TIPOJOBXHUTH MPUCKOPIOBATUCS HAa BCE OLIBII
HACHYCHOMY PMHKY B HACTyIHI poku. OJHAK pa3oM i3 TaKOIO IMIBUAKOIO €BOJOIIIEIO
MOXJIMBOCTI JJIS MIJBUILEHHS NPUOYTKOBOCTI, ONTUMI3allil pe3yJabTaTiB 1
MOKPAIICHHS] KOPUCTYBAIBKOTO JOCBIAY BIOCKOHATIOIOTHCS Ta PO3MIMPIOIOTHCS Ha
OJIHAKOBOMY PiBHI.
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Using Information and Communications Technology
in Diagnostic and Control Systems of Energy Equipment

Information technology allows you to create systems for monitoring and diagnosing power
equipment on the tools of image recognition theory. This allows for the transition to maintenance of
generators according to their actual technical condition and their integration into the Smart Grid
in the context of the development of Energy 4.0 and further integration IPS of Ukraine into the
European grid with the provisions of the ENTSO-E Innovation Roadmap.

EdexTuBHICTE BHpPOOHUIITBA, a OCOOJIMBO BUPOOHHUIITBA EHEPrOpPeCypCiB,
3HAYHOIO MIPOIO 3aJICKUTh Bl HAasBHOCTI Ta MPABUIBHOCTI POOOTH BHPOOHHUYOTO
obmamgHanuas [1]. IlpaBmibHICTH (YHKIIOHYBaHHS BHPOOHHYOrOo OOJIaJHAHHS 3a
IPU3HAYCHHIM 3HAYHOIO MIpOI0 BH3HAYAETHCS JIOJICBKUM (pakTOpoM Ta (HaKTUUYHUM
TEXHIYHUM CTaHOM OOyiajHaHHSA. Po3B’s3aHHsA mpoOjeM, MOB’SI3aHUX 13 JIIOJICHKUM
YUHHUKOM, HacaMmIiepesl Moke OyTH 3poO0JieHO 3aJyuyeHHsIM BHCOKOKBali(piKOBaHUX
POOITHUKIB Ta 3IMCHEHHSAM BCEOIYHOTO KOHTPOJIIO IXHBOT pOOOTH.

BusHaueHHss  (akTHYHOTO  TEXHIYHOTO CTaHy OOJIaJIHAHHS  BHMarae
PO3B’sI3aHHS CKJIAJIHOI KOMIUIEKCHOI HAyKOBO-TIPUKIIAIHOTO 3ajayi, 0 OB’ SA3aHO 3
HEOOXIAHICTIO OJJHOYACHOTO BpaXyBaHHS KOHCTPYKIIl 00JIaJHAHHS Ta IPOLECIB, IO
IPOTIKaIOTh Y HhoMY. Lle MOXKIMBO 341CHUTH, 3aCTOCOBYIOYH Cy4acHI iH(popMaIliiHi
TEXHOJIOT11. 3aCTOCYBAaHHS IIUX TEXHOJIOTIHM IS pO3B’s3aHHS 3aBIaHb, ITIOB’SI3aHUX 13
noOymoBor0  iHGopMariiHoro 3abe3lmedyeHHsS IS CHCTEM  KOHTPOJIO  Ta
TIarHOCTYBaHHS EHEPreTUYHOrO OOJagHAHHS, PO3MVISAAAIOTECS B JIOMOBIIL, 5K
3aBJaHHs, K1 HOAUISIOTHCS Ha:

e CcTBOpeHHS iH(DOpMaIiitHOro 3a0e31eueHHs BUSBICHHS 3MIHU
PO3BHUTKY, KOJIU O3HAKU B SBHOMY BUTJISII 1€ HE BUSBUIIUCS;

® CTBOpEHHs iH(POpMAIIHHOTO 3a0€e3MeUCHHS 311 3a0C3ICUCHHS TOIIYKY
nedeKTiB 3a iX yKe BUSBICHUMH O3HAKaMHU.

Jlireparypa
1. 3aiines €. O., Kyuyancwkuii B. B., I'yapko 1. O. (2022) ITiosuwenns excniyama-
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enekmpoycmamkysanus. Binaung: 'O «EBponelicbka HaykoBa IuiaTGopmay,
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Using Information Technology for Modeling Processes of Developing Sensors
for Systems of Energy Equipment Control and Diagnosis

The report is devoted to simulation of sensors for information and measuring systems for
determining control and diagnostic parameters (air gap, shaft beating, and deformed core state) of
powerful turbo and hydro generators of the power system of Ukraine. The simulation is
implemented taking into account the operation, the impact of the working environment (high
voltages, strong magnetic fields, elevated temperatures and vibrations, etc.).

3HavHa KiIBbKICTh Je(EKTIB, 1[0 BUHUKAIOTh y MOTY)KHHUX I'€HEpaToOpax, MOXKe
OyTu BHSBJICHA MiJ Yac KOHTPOJI IIapaMeTpiB MeXaHIYHUX Je(eKTIB BY3JiB
enepretuaHoro ob6nagHanHs (EQO), BimxuneHHs mnapaMeTpiB SKUX BiJl HOPMHU
CYNMPOBOJIKYETHCSA 3MiHOIO (Di3MUHMX TIpolieciB B By3idax EO 1 xapakrepusye ixHii
TEXHIYHUU CTaH.

Ilns  orpuManHs iHGoOpMaIii B CHCTEeMaX KOHTPOJNIO Ta JIarHOCTHKH
BUKOPUCTOBYIOTBCS BHUMIPIOBAJbHI IPUCTPOI 3 CEHCOpaMH PI3HHUX (PI3HIHUX
BeIMUMH. be3nepepBHE MiABHINCHHS BHUMOI JO HAIIMHOCTI Ta O€3MEeYHOCTI
excruryatanii EO BucyBa€e miABUIIIEHHS BUMOT 1 10 CEHCOPIB, 110 BUKOPHUCTOBYIOTHCS.
Cepen TakuX BUMOT: TOYHICTB, PO3ALIbHA 34aTHICTh, BIATBOPIOBAHICTh, CTA0UIBHICTh
XapaKTePUCTUK Yy dYaci. 3a0e3nedeHHss BUKOHAHHS BHUMOT OOYMOBIIIOE HEOOXITHICTh
OAAJIBIIOT0 BAOCKOHAICHHS KOHCTPYKIIIH €MHICHUX CEHCOPIB.

Hai6inpmn BiAMOBiMaJBHUM €TAalOM IIPW CTBOPEHHI CEHCOPIB € IIpoIlec iX
MPOEKTYBaHHs. BiH XapakTepu3yeTbcss 3HAYHUM OOCSITOM 1 TPYIOMICTKICTIO
aHATITHIHUX PO3PaxyHKIB, a MPOBEJACHHS (PI3MYHOTO MOCITIOBAHHS HAa HATYpHHX
JTOCHIIHMX 3pa3kax 13 ypaxyBaHHAM ckiaagHocTi EO € He TUIBKH BaXKO
3MIMCHIOBAaHUM, a ¥ JIOBFOTPHBAJIUM IIPOIIECOM Ta BHUMAra€ 3aydeHHS 3HAYHHX
¢diHAHCOBUX 1 IJIIOJCBKUX pecypciB. AHANITAYHI MOJAENI JUIsi CEHCOPIB 3a3BHYait
0a3yroThCS HA CHPOMICHUX KOH(DIryparisx Ta igeandi3oBaHUX NPUITYIICHHSIX, SKi
OOMEXYIOTh 1X TOYHICTh PO3PAXyHKY ISl peajbHUX KOHCTPYKIIIN 1 MPU3BOJATH JI0
3HAYHUX PO30DKHOCTECH MK TEOPETUYHUMHU 1 €KCTICPUMEHTaIbHUMH JTaHUMU.

B cuny BumiezazHaueHOTro, MPOEKTYBaHHS Ta PO3POOJICHHS ONTHMAIbHUX 3a
CTPYKTYpOIO CEHCOpIB [IIarHOCTYBaHHS MEXaHIYHUX mnapameTpiB By3niB EO €
HEMOXJIMBOIO 0€3 3aCTOCYBaHHS 3acO0IB  KOMIT FOTEPHOTO  MO/JICJIIOBAHHS,
31MCHIOBaHE YHCEIIbHUMH METOJIaMH, SIK1 PO3IJISIAI0THCS B JOMOBI/II.
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JOCIIKEHHA IIEPEBAI' TA HEJOJIIKIB BITPOBA /IKEHHSA
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STUDY OF THE ADVANTAGES AND DISADVANTAGES OF THE
IMPLEMENTATION OF THE "JUST IN TIME"™ CONCEPT IN FOOD
INDUSTRIES

The paper examines the advantages and disadvantages of implementing the "just-in-time"
concept in food production. In addition, the main problems of implementing the "just in time"
concept were considered. The implementation of this concept will be useful for the end consumer,
for the enterprise, as well as for the employees of this production.

B cyyacHMX yMOBax pHMHKOBOi €KOHOMIKH POJIb OKPEMOTO MiANMPUEMCTBA SIK
CaMOCTIMHOTO Cy0’€KTa EKOHOMIYHOTO KpyroooOiry nyxe Benuka. EdextuBhe
yIpaBlliHHS BHUPOOHUIITBOM B YyMOBaX MIHJIMBOCTI HOTO XapakTepy BHUMarae
3aCTOCYBaHHS CYYaCHMX KOHIICTIIi yMOpaBiIiHHS, SKi 3a0€3MeuyyloTh HIBUIKE 1
edeKTUBHE pearyBaHHsS Ha 3MIHU. TOMY BHUIMpaBIaHUMA MOUIYK HOBUX MIAXOAIB 0
e(eKTUBHOTO PO3B’sI3aHHA 3a7]a4 TJIAHYBAHHS BUTOTOBJICHHS Ta MOCTaYaHHS TOTOBO1
MPOJYKIIi, 3MaTHUX 3a0€3MeUYUTH OpraHizallilo B3aEMOY3TOKEHOI poOOTH yCIX
HiAPO3AUTIB MIANPUEMCTBA TPU OINAIJIMBOMY BHKOPHUCTaHHI PECYpPCIB Ta BUKOHAHHI1
IJIAHOBMX 3aBJaHb TOYHO B CTPOK [1].

KoHuemnis «TOYHO B CTPOK» JiaMETPaJIbHO TPOTUIIE)KHA MAaCOBOMY
BUPOOHUIITBY. JIBI KJIIFOYOBI BIIMIHHOCTI MOJISATAIOTh B HACTYITHOMY:

® pU MACOBOMY BHPOOHHIITBI BHPOOM BHIIYCKAIOTHCS BEIIMKUMH
napTisiMH, 10 HAAXOIATh Ha CKJIAJ 1 CIOKMBAYaMH, IO JTOCTaBISIOTH
TOMI, KONMM HAAXOAUTh 3aMOBJICHHSA, a TMpH "TOYHO B CTPOK"
BUTOTOBJICHHS BiIOYBAETHCS 32 3aMOBJICHD;

® MacoBe BHUPOOHHUIITBO 3aTOYEHE IMiJ BHUIIYCK OJHOTO BHUAY Ta
cnerugikallli TpoayKTy BEITUKUMH MapTisIMHU, a IPH "TOYHO B CTPOK' -
i1 HEBEJIMKI apTii pi3HOMaHITHUX BUPOOiB.

BrpoBamkenns konnemniii «TO4HO B CTpPOK» BHMAara€ HOBOTO MIAXOMY IO
IUTAaHYBaHHS Ta PETYJIIOBAaHHS BHUPOOHHUIITBA, OCKUIBKH BOHO TIPYHTYETHCS Ha
3aMOBJICHHSAX CrHokuBadiB. KpiM TOoro, HEoOXiHO BIIMITHTH, IO 1€ TIPHU3BEIE 0
pO3MIMpEeHHs ITaty Ta QYHKIIA omepatopiB poOOTH 3 KII€EHTaMH, 3MIHA
po3TairyBaHHs 00agHaHHS [2].

J1o 0JlHO3HAYHMX TepeBar "TOYHO B CTPOK" BIIHOCSITHCS:

e 30epeKEHHS KOHKYPEHTOCIIPOMOXXKHOCTI KOMITaHIi — CTa€ MOKJIMBUM
Kpallle 3aJI0BOJIbHATH MOTPEeOU KIIEHTIB 1 BOJHOYAC 3HU3UTU BUTPATH;
® THYYKE pearyBaHHS 3MiHY MOMUTY;

213



HEMa€e HAaKOMUWYEHHS NPOoAYKIUIi (BIACYTHICTh MOPAJIbHOTO CTAPIHHA);
3HMKEHHS PIBHS 3aI1aciB;
3HMKEHHA 00csTy Opaky 1 mepepoOoK;
CKOPOYECHHSI BUPOOHUUIOTO ITUKITY;
® BUBUILHEHHS PECYPCIB.
Konneniriss «To4HO B CTPOK» KOPUCHA HE TUIBKU JIJIsI KOMIIAHIi B IIJIOMY, a ¥
JUTSI KOSKHOTO TIpaIliBHUKA, aJiKe:

® TrapaHTis TPYAOBOI 3aHATOCTI yepes MOCUJICHHS
KOHKYPEHTOCIIPOMO>KHOCTI MIANPUEMCTB;

® YCYHCHHSI HQJIJTUIIIKY HE3aBEPIIICHOTO BUPOOHUIITBA;

e BiJMajgae HEOOXITHICTh TPaHCIIOPTYBaHHS Ta 30epiraHHs
HE3aBEPIICHOTO BUPOOHUIITBA;

® CKOpOYECHHS Yacy MepeHanaroKeHHs 00IaTHaHHSI;

® BUSBJICHHS Ta YCYHCHHS NPHYMH JCPEKTIB Ta TMOJOMOK OOJaJHAHHS,
gyepe3 SKi BAHUKAIOTh 3aTPUMKH Y BUPOOHUYOMY ITHKITL.

3 HEOJIKIB JOIUTLHO BUALIUTH HACTYIIHI:

e BeJIMKA 3aJIC)KHICTH BiJI IOCTAYaILHUKIB;

® MOXJIMBE 30UIBIICHHS BAapTOCTI MarepialliB - 3aMOBJICHHS HEBEJIUKUX
napTii NPoAYKIi NPU3BOAUTH 10 30UTBIIEHHS IXHBOT COO1BApTOCTI;

® Tpy/J0Ba BPa3IUBICTh MPaIliBHUKIB;

® YacoM BUTIAHIIIE 30epiraTu TOBap CKJIaJi, HIX MOCTIHHO JIOBO3UTHU HOTO
— aKTyaJbHO TIEPEeBaXHO Mayoro Oi3HeCy YW  BHPOOHMIITBA,
MOCTAaYaJIbHUKH SIKOTO IepeOyBalOTh y 1HIIIOMY perioH1 4u KpaiHi;

® [IJBUIIEHHS TPAHCTIOPTHUX BUTPAT;

® [MJBHUIICHI BUMOTH JI0 TPOSKTHOTO MEHEKMEHTY — Yy pasi
HEHAJIar0JIPKEHOT0 poO0YO0ro MpoIecy MOKIIMBI IMTPOCTOT MPAIliBHUKIB,

® [IIBUIIICHA BPA3JIMBICTh JO MOTIPIICHHS MDKHAPOIHOI Ta HAIIOHAJIBHOL
€KOHOMIYHO1 CHTYaIIii.

TakuM 4YHHOM, KOHIEMIIS «TOYHO B CTPOK» 3a0€3MEYUTh CHHXPOHI3AIIIO
poOOTH Ta 3a0e3leueHHs CYBOPOi MUCHIMIUIIHA B JOTOBIPHUX BiIIHOCHUHAX IS
XapyoBUX MIAMPUEMCTB. ABTOpaMH TUIAHYETHCS CTBOPEHHS 1H(OpMAIliHHOT
TEXHOJOTIl JIJIi XapuyoBUX MIANPHEMCTB, M0 3a0€3MEeUnTh BIPOBAKEHHS Ta
BUKOPHMCTAHHS KOHIIEMIIii «TOYHO B CTPOK». [i BIIPOBAIKEHHS JOMOMOKE CKOPOTHTH
yac BUKOHAHHS 3aMOBIICHHS; 3MCHINYBAaTH KalliTadbHI BHUTPATH HA YyTPUMaHHSA
CKIAJChKUX TMPUMIIIECHb MJIs 3amaciB, 1€ NPU3BOAWTH A0 3HIKEHHS PHU3UKIB
MOpAJILHOTO CTapiHHS 3amaciB; 3MEHINTYyBaTH OOCSITH JOKyMEHTAIlli, a TaKoX
CKOpOYYBaTH BTpaTH BiJ Opak Ta 3MEHIITyBaTH BUTPATH HA BIANpPaBKY MPOIYKIIii B
1IeX Ha MepepoOKy.

Jlitepatrypa

1. Tamxunckuit A.M. (2003) Jlocucmuxa. M.: UTK «Jlamkos u K», 408 c.
2. Baxun U. U. (2003) Jlocicmuxa. X.: Korcywm, 240 c.

214



SMICT

1. Bidyuk P. 1., Tymoshchuk O. L., Pushchyk O. M., Gavrilenko V. V.,

Nefedova A. O., Ruskykh Yu. O.

Decision Support System for Modeling and Forecasting Nonlinear Nonstationary
Conomic and FINANCIAl PrOCESSES. ........coiiiiiiiii e e ettt ene e 5

2. Divizinyuk M., Mirnenko V., Telelim V., Shevchenko R.
The Urgency of the Classification of Sonar Emergency Monitoring............cccocvevenee. 7

3. Hubanova A., Rashkevich N.
Modeling and Simulation as a Way to Improve the Practical Component of
Specialists in the Field of Civil DefencCe..........cceeoviieiiiiiieece e 10

4. Kanayama R. D.
Analysis of the Regional Consequences of Terrorism for the Taliban-Controlled
Afghanistan. Role and Position of Uzbekistan on Islamic Fundamentalism 1991

5. Myroshnychenko A., Shevchenko R., Strelets V.
Prevention of Emergency Emergency Situations in Railway Tunnels..............cc........ 17

6. Patsei N. V., Navrotsky J. Y., Jaber G.
Prevention of Emergency Emergency Situations in Railway Tunnels........................ 19

7. Samberg A., Marinin A..
Analysis of the Application of Laser Lidars in Different Fields of Technological
ACTIVILY ...ttt e et e et et r et e r et e e anes 21

8. Vovchuk T., Shevchenko O., Shevchenko R.
Development of Information-Analytical Support of the Process of Prevention of
Emergencies at Technogenically Overloaded Facilities of Chemical........................ 25

9. I'aspunenko B. B., Aximos J[. JI., Muponos JI. O., Hegpvooosa A. O., Pycvxux FO. O.
[Ipo6Gnema BUKOpPUCTaHHS TPAHCIIOPTHOI 3a4a4i sl 0OpOOKH 3aMOBJICHh B YMOBax
PO3MOIUTEHUX JTIOTICTHUHIX TICHTPIB. .. teeeruveeieteeesireesiriesaseessssseessseeessreessseesssseessnneesnnens 26

10. haswe B. P., M ’axwuno O. M.
JlocnimKeHHsI Ta 3aCTOCYBaHHS TEXHOJIOT1T web usage mining 1Jisi aHATI3y CalTy
KAPEIPHT LC ...ttt s sab e e 28

11. hapabaw O. B., banoypxa O. 1., Mycienko A. I1.
I'lC K THCTPYMEHT BU3HAYEHHS PUBUKY BLI HOBEHEHM. . ..cciuvieeeiiieeeiiieeee st 31

215



12. Bepeorwcnuii M. B.
[lepcieKTUBH aBTOMATU3ALIIT BUPOOHUIITBA. ....cc.uveeeurieeereeeuieeniieeanereesireesaneeesnreesnseeens 34

13. bioouka B. A., Ilaniu C. B.
[IpoektyBanns |0T-cucTtemMu kepyBaHHS pO3yMHHUM OyAMHKOM Ha 0as3i
JEHEHTPATIZOBAHOT MEPEIKL .. vvvreeuerreeenereeeesreeeennseessnsseesesssseesssseeesssssees seeesnsssesssnseeesns 37

14. Foeoarnog B. P., l[lonenv B. A., lllepcmoboes O. B.
3acTocyBaHHsI HEHPOHHUX MEpeX Yy 1H(POpMaLIiHIA cUCTEM1 YIPABIIHHS POEM
O€3MUTOTHUX JITATBHUX ATTAPATIB. . ...eeereeesrerersreesssreessreeessesesseesaseeassneessseessssesssnnessnees 39

15. bpayekuii B. O., M ’axwuno O. M.
O6po0Oka 1 anamni3 log-hailsliB y POSMOTITEHIA CHCTEMI.....ceuvveeeiiireessirieeeannieeeeeneeeeas 43

16. I'atioyxesuu C. B., Cemenosa H. I1., byyepxa C. P.
Bukopucranus iHpopMaliiHO-KOMYHIKAIIHHUX TEXHOJOT1H Y CUCTEMax
ABTOMATHBALIT. ¢ .eeue it ettt ettt et e st e st et ebe e sabe e saeesae e et e et es £anessbeessreanre e 47

17. I'naoxa M. B., Kyuancoxuii O. IO.
PamxyBanHs Gi3Hec-TpolieciB MIANPUEMCTBA P BUKOHAHH1 BIipoBakeHHs [ T-
CHICTEM ... et et ireessees sttt es e eh e eh et d et et eh e oo h e e e e e e e et e eh bt ee e sh e e s e e et e e asbeenn e nnne s 50

18. I'onosuenko M. M.
ENeKTpoHHUN JOKYMEHT SIK CKJIaJIOBa CUCTEMH CIICKTPOHHOTO YPSAIYBAHH............. 53

19. I'paooboes J]. A, Ilanii C. B.
ITocTtanoBka 3amadi npoektyBaHHs 10T-cucTeMu MATPUMKH TIPUHHATTS PIICHb TIPH
PO3POOJICHHT MAPKETUHTOBHUX CTPATETTH eeeevvviieeiiirieesttieessitiessssaesssssaessssssessssssnessns eas 55

20. I'yiioa O. I'., Anopiescoxuii O. B.
[TopiBHSUIBHUH aHAJI3 CHCTEM OC3TEKH OYIHHKY ..evieiiuvrreeiirreeesssresesssesesssesssssseesssnes 57

21. Jlanvkesuu FO. B.
AxrtyanpHicTh Bun03MiH JJCTY 4163:2020 «YHiikoBaHa cucTeMa opraHizaiiitHo-
PO3MOPATIOT TOKYMEHTAII1. BUMOTH 10 OPOPMICHHS JOKYMEHTIBY...vvervvveeneveerneeenne 61

22. Jlepegenko O. C.
l0T-cucTema eHepro3a0e3neUCHHS KUTITOBOTO OYITHHKY ......cccerrveereerereeenreeeeinneeeenns 63

23. Jlepegenko O. C.
HanamryBanus 10T-cuctemu koMmpopTy KUTIOBOTO OYIUHKY HAa OCHOBI 3pa3KiB....64

24. Jloosik /1. L., J[pobssko 1. 11,
3aco0u 3aXHUCTy MPOrPAMHOTO KOJY BIJl PEBEPC-THKUHIPHHTY ..ceerivvereiierensireneesnnnens 66

216



25. 36apawyxk I1. B., I'pubkos C. B., Ceoux O. JI.
HocnimkeHHs Ta po3po0iaeHHs 1H(OopMaLIiHOT CUCTEMH HIATPUMKH OOpaHHs
3aMOBJIEHb HA BUKOHAHHSI MOCIYT CUCTEMHUM aMIHICTPATOPOM KOMII FOTEPHUX

26. Inowux O. 1., Casapun I1. B., Kabax B. B., Kypinnuu A. M.
HoBuii MAX1T B OCBITI: CMAPT-TEXHOOTTT. .eeeeeutieieeeaiieeesatireesstseeessseeeessssneeeessssneesnees 71

21. Kapnenkxo M. 1., Mowencokuu A. O., Yymauenxo C. M.
Buxopucranns nporokony APRS niis nepenaui gaHux npo HaJa3BUYaiHI cuTyalii.. /4

28. Kacvsan €. O., 3acoposcoka JI. I
BukopucTanHs 4acOBUX PsAIiB U IPOTHO3YBAHHSA IiHU Ha MPOJIYKIIit0
DI 0100000001 0)7 (Y (o - . PP RR PP PPRPPPRPTN 76

29. Kosanw X. I1., 3acoposceka JI. I’
[Iporno3yBaHHs MpoJ1aXKiB A00OHEMEHTIB SIK €()eKTUBHHM CTIOCIO MIATPUMKHU
dbopMyBaHHA crm-cTpaterii Mmepexi GiTHec-kiy0iB Sport Life........cccocvveiiiniineenne, 80

30. Koorcywiko 1. B., I pubkos C. B.
Ornsig METOMIB Ta AITOPUTMIB 300py TAaHUX IS POIIECY TUIAHYBAHHS BUKOHAHHS
D1 (0] W0):107 011 ST PP OPPRPPPURPOPPR 84

31. Konymbem B. I1., bapabaw O. B., Mycienxo A. I1.
Po3B’s13aHHs HaBiraIiitHOI 3a/1a4i JIJIs areHTa B HEOJHOPITHOMY CEPEIOBHUIII. ........ 87

32. Kocmikos M. I1.
MosxnuBocTi Python 1715 mapaneabHOTO TPOTPAMYBAHH ......vvvvveesievereeesereesssneeessnns 89

33. Kocmikos M. I1.
[lepcniextrBH po3po0aeHHS MOOUTEHUX AOAATKIB 13 KOtlin......cccvveeiieiiiieiiiene, 91

34. Konecnuxosuyu B. I1.

Brinenenre KIIFOYEBBIX MPU3HAKOB PA3IUYHBIX TUIIOB TYPUCTHYECKOTO ITPOCTPAHCTBA
Ha OOTT, COCTABJICHHUE «SApa MPU3HAKOBY, XapaKTEPU3YIONINX BBIJCICHHBIC
OOBEKTDBL.......eeiiiieeteueteeeeeeeeeeetteeetees et s st s b arbeaaeeesaeaeeesas st b st b bebeaesee bebesaesesaeeeessanssnnsarreees 93

35. Kpoxin A. O., 3azoposceka JI. I
[adopmariitna cucteMa aHajizy Ta MPOTHO3YBAHHS MOKA3HUKIB MPOJAAXKY MPOIYKITIT
TOB (CTOTTOM ..ttt et e 98

36. Kysvmenxo B. B., Onewenko JI. M., Xonepcokuii C. B., Yymauenko C. M.
MopentoBaHHS! €KOJIU3aliHy CEPEeAOBHUIIA CYYAaCHOTO MICTA: METOAM JAOCIIIKEHHS
PIBHST OCBITIICHOCT L ¢+ uvtteeuttteasauseeesaseeeesasseesassssesaasnseeeannseeeenseeeaasnseeennsseeasnnneennnneens 102



37. Jlebiow €. B., 3acoposceka JI. I
MopaentoBaHHs IPOLECY LIIHOYTBOPEHHS MPOAYKIIi XapyOBOro MIANPHUEMCTBA....... 106

38. Jlucenxo O. 1., Hosikos B. 1., Cywun 1. O., Yymauenxo C. M., Tayunina O. M.,

@ypmam O. B.
OmnepaTuBHE KEPYBaHHS PYXOM PO3MOAUICHOTO 1H(OPMAIIHO-TEIEKOMYHIKAI[IHHOTO
POOOTA. ...eieeeetiee e ettt ee ettt e e ettt eeeetaeeeeesnraesesseee e e e s ek bbe e s abb e e e e ek bt e e e ek be e e e asbe e e e snbeeeeennbeeeans 110

39. Jlucenxo O. I, Hosikos B. I. Cywun 1. O., I'emvman O. B., Yymauenxo C. M.,
Hepman B. A., Typetiuyk A. M.
[Tigxin 10 MOGYI0BU CEHCOPHUX MEPEX €KOJIOTTUHOTO MOHITOPUHTY ....vveuvveeneenne. 115

40. Jlicoseyv C. M., Yepuenko O. C.
baratodyHkiioHanbHa cUcTeMa KEPYBaHHS OYJAMHKOM 13 BUKOPUCTAHHSIM TEXHOJIOT11

41. Mazcnvosana T. B.
BukopucranHs MeToiB AUCTAHIIIITHOTO 30H/TyBaHHsI 3eMJI1 JIJIs BU3HAYEHHSI PIBHIB
HAJIXOJKEHHS PaIOHYKIII/IIB Y HABKOJUIITHE CEPEOBUIIE BHACIIOK MOKEXK........ 123

42. Mapuyx JI. B.
KomMrr’roTepHo-iHTerpoBaHa CUCTeMa KepyBaHHS J1a00PaTOPHUM JKEPEIIOM
b3 (45 053 (<) £ 1.5 5 UUUUURRURTR PR URPTERRT 127

43. Muxaiinosa A. B., Heéonvnuuenko A. 1., Mypacos P. K., I[lupikos O. B.
Jlo muTaHHS CUCTEMHOT TMHAMIKH MOJICIFOBaHHS 3arp03 BUHUKHEHHS HaJ[3BUYalHUX
CUTYyaIlill Ha 00’ €KTaX KPUTHUUHOT THPPACTPYKTYPH . oceeeevvreeeerrrreeereeeannreessnreessnseees 128

44. Hosax JI. C., Mowencokuui A. O., Cykano M. JI.
Po3pob6nenns cuctemMu sl AUCTAHIIMHOTO MOHITOPUHTY TIapaMeTpiB
HABKOJIMIITHBOTO CEPEIOBHIIIA. ... .vvvresserreessssrsenesssresesssesesssssnesssssssssssnesssssssessnsnsessnns 132

45. Obwma A. @., Yueinw B. 1.
Mo061isbHI 3ac00M KOHTPOJIO KOHCOPIIIMHUX €KOTOHIB 3aXMCHOTO TUITY HA MIJISXaX
;1 1635 0% 06 4 DU 135

46. Onitinuk O. O., M ’axwuno O. M.
JlocmimKeHHs Ta CTBOPEHHS JOJIaTKA JIJIST MOHITOPUHTY MPAIIBHUKIB. ........c.eveeenne.. 139

47. Ilapoxnenxo JI. M., Ilapoxnenko O. C., bioenxo A. B., [naokuii /]. A.
3acTocyBaHHs 0€3ApOTOBOT TEXHOJIOTIT /ist 00’ €THAHHS 1 YIIPABIIHHS CUCTEMaMU
CPOBYMHOTO OYIIHHKYD . c.eeeuuvvtteesiureeesauneeeeasneeeaassseeasanssssesannssesaassseeasssnseessassesesansseeenns 141

48. Ilapoxnenxo O. C., Ilapoxuenko JI. M., Konopamwok T. I'., Anozvo T. 1.
[TopiBHsIIBHUI aHaJ3 MOJIeJIel MPOrHO3YBAHHS HA OCHOBI YACOBUX PSIAIB............. 144

218



49. INawwxo /. B.
Po3paxyHOK IMOBIpHOCTI NpHI0aHHS MOCIYTH B IHTEPHET-KPaMHHMIIl HA OCHOBI
PEUTHHTY TIPOABLIIB. ¢ .veereeessteessieesnseeesmeeessneessssmnessnseesnsseesne s e e anneeanneeeanneeennneeenneeas 147

50. Ilucapenxo B. B.
Or1iHKa 3arpo3 1 pu3uKiB, CHIPUYMHEHUX BUKUJAMU aBTOMOOUTIB, JJIS €KOJIOT1]

51. lonaxoe M. O.
MudpyBanHs TPAPIKy B IP-TEAEPOHII.....covurieiiiiiaiiiiiiieiiieeee e 151

52. Ilonomapenko C. O., Jlucenko O. 1., Tauunina O. M.
CuHTe3 OLIHOYHOI TPAaEKTOPIi MiAHOMY-PO3TOHY JITAIBHOTO anapary Ha OCHOBI
Metoy B. @. KpoToBa —M. M. XPYCTATTBOBA. ......vvvereeeseeniirreeeeainiinnreessnaiinneeeeenns 153

53. Ilpokonenxo O. 1., Yymauenxo C. M., Aouenxo /]. M.
[HpopMmariiinuii aHasi3 NpUYMH aBilallifHUX MOJ1M 32 OCTaHH1 POKU B YKpaiHi......156

54. Poeavos M. /1., Onuwernko A. M.
Po3pob6nenns koHneniii nepeaayi qaHux iot 1uist iHGoOpMaIiifHOT CUCTEMU 3
OOCITYTOBYBAHHST CKITAIIB. ¢.1tuvtvteesssteeeassiressassteessasssssesssstseesssstssesassesesssssssesssssseessssens 160

95. Casapun I1. B., Onexcie H. A., bieyu b. B.
BukopuctanHs eJIeKTpOHHUX JTOJATKIB K €(PEKTUBHOTO 3ac00y YCIIITHOTO
15 2201 £ 0 5 - OO 163

56. Camconos B. B., Cinveecmpos A. M., Kipuuenxo O. O.
bararopiBaeBa iepapxiuna iHGopMalliifHa CUCTeMa KepyBaHHS IUTSIYO0 CIIOPTHBHOIO
110000 (0) ORI 1) KO0 2 SRR PRSPPI 166

57. I'aspunenxo B. B., Cucoes I. K., Aximos /. /[., Muponos J]. O., Heghvooosa A. O.
AnanTUBHUN aaropyuT™M OallaHCYBaHHS HaBaHTAKEHHS B JI0JIaTKaX 3 BUKOPUCTAHHSIM
TEXHOJIOT 1T KOHTCHHEPHBAIIIT. ... vvveeiirieesisiiessstieeeesssssaesssssaeeesssbeesssssesessnssnesesssssesesssns 170

58. Cinbeecmpos A. M., Camconos B. B., 3imenkos JI. K.
21 <) g A (0] o F ST T PP OP T RPPRTP 171

59. Cinbeecmpos A. M., Yymauenxo C. M., 3enencoxuii K. X.
CtpyKTypHO-TIapaMeTpUYIHA IACHTHDIKAIISA YACOBUX PAIIB....cuvveeeerrreeeerreeeerneeanns 174

60. Cyxonapa P. M.
[TpuHUMI aBTOMATUYHOTO yrpaBiiHHs opraHizaiero JJAO. ... 178

219



61. Teapooscovkuii B. I'., Kpasuenxo O. B.
0T -pilieHHs 171 MOHITOPUHTY Ta aHANI3y CUCTEMH CMITT€30€piraHHs TBEPAUX
12010, C0 V1 § 1 T 180

62. Yemumyx 1. B., Jlumeunos B. A., I pudxos C. B.
JocnimkeHHs Ta po3po0iaeHHs 1H(opMaLiiHOT CUCTEMH MIATPUMKH OpraHizamii
COEKTUBHUX TTIEPEBE3CHD.....ceeurreenreessrreessreasnneesasaeessreessaseesanseesssesaasseesssneesnneessnneeenns 181

63. @edoceesa M. €.
Buxopucranus QR-koaiB A IHTENEKTYalbHOTO BIACTEXKEHHS Ta 10T .......c.eeee. 185

64. Deoocecsa M. €.
besneka komyHikalii Ta nepenaui JaHUX B 10T ..o 187

65. @opcrok A. B., Auopiwk O. I1., Yymauenxo Cs. M., Bpanewuy O. B.
HaykoBo-MeTo1010T14H1 M1IXOAH JI0 OI[IHIOBaHHS PO(PECIHHO BAKIIMBUX SIKOCTEH
0coOucTOCTI odiliepa B yMOBaX MPOTUIIT TIOPUIHUM 3aTPO3AM......uvvervveeenreeninnesss 189

66. Yymauenxo C. M., Casuenxo 1. O., Copoxa P. C., Mypacos P. K.
[TopiBHATBHUE aHAI3 €KOJIOT0-TEXHOTCHHHX 3arpo3 JIJIs MOTCHIIIHO HeOe3MeuHnX
00’ €KTIB KpUTHYHOI IHOPACTPYKTYPH 3 BUKOPUCTAHHSAM €KCIIEPTHHUX IMiIXO/IB......194

67. llleghep O. B., Muxaiinenxo O. B., babuu C. 1., Muxatinenxo A. O.
Merton niaBUIeHHS €()eKTUBHOCTI BUKOPHUCTAHHS MEPEKHUX PECYPCIB......vvveenneee. 198

69. Kozhushko I., Hrybkov S.
Overview of Data Collection Methods and Algorithms for the Contract Simulation
PIOCESS. ..ttt ettt et e e nnn e 202

70. bezsepxuii O.1., Kyyenxo O.1, ixmapenxo B.B., bopeyvkuti B.B., A3i306 P.T.
[TopiBHSIIBHUI aHaJI3 OJJHOCTOPIHKOBHX BeO-10/IaTKIB Ta HATUBHUX JOJATKIB......205

71. bezsepxuui O. 1., Kyyenuxo O. L, llIkabypa O. IO., A3iz06 P. T.
OcobnuBocTi 3acTocyBaHHs 010710TekH React 1 11 €PEKTUBHICTD.......ccvvvveeveeerinnnne. 206

72. bezsepxuui O. 1., Kyyenxo O. I, lllkabypa O. IO., A3i306 P. T.
[lepeBaru 3acTtocyBanss ¢ppeiiMmBopky Expo mist po3pobieHHs kpoctuiatGopMHUX
D1 (031 7 1 1 9 ) : S PP P U UPPTR PP PUPPRUP 207

73. Ieoxin €. B., I'aspunenxo B. B., Pyooman H. B., Aximos JI. /.
OnuH miaxig A0 pO3B’sI3aHHS HEYITKOT 327241 KOMIBOSIKEPA.....vvveeenereeeairieeenaineeenns 208

74. leoxin €. B., Maxno M. @., Peywv B. O., Pycokux FO. O.
[Ipo cnocib ananizy TOHAIBHOCTI TEKCTIB 32 IONMIOMOTO0 IITYYHUX HEHPOHHUX



75. Kyyenko O. 1., lixmapenxo B. B., bopeyvkuii B. B., A3i306 P. T.
Po3po0neHHss MOOUTBHUX JOJATKIB JJIS TPAHCIIOPTY . .vvveeenrerssreesnrreenneessnnesesneesnnnes 210

76. 3aiiyes €. O., Aximos /[. /]., Muponosg /[. O., Heghvooosa A. O., Pycvkux FO. O.
[HpopMaliiiHi TEXHOJIOT1T B CUCTEMAX Ta J1arHOCTYBAHHS KOHTPOJIIO TEXHIYHOTO
CTaHy €HEPTETUUHOTO OOTAIHAHHSM .. .veeurerrsrreasnreessneesssreessseeesneeesnessesneessseessnneeesnnes 211

7'71. 3aiiyes €. O., Aximos /[. /]., Muponosg /[. O., Heghvooosa A. O., Pycvkux FO. O.
MopentoBaHHs 3acob6amu iHGOPMALITHTHUX TEXHOJIOT1H MPOLECIB CTBOPEHHS CEHCOPIB
JUTSL CUCTEM KOHTPOJIIO Ta JIarHOCTYBAHHS €HEPreTUYHOIO OOJATHAHHS ....... ... 212

78. llInauenxo /I.B., I pubxos C. B.
JlocnimpkeHHs mepeBar Ta HeJ[0J1KIB BIIPOBAIXKEHHSI KOHIIETIIT «TOYHO B CTPOK» Ha
XAPYOBHUX BUPOOHUIITBAX ... cuvvetsrreessresenreessnseesasseessseesssessassessssssasnessssesssssssesssnseanns 213

221



HaykoBe BuIaHHS

YeTBepTa MDKHApOIHA
HAayKOBO-TIPAKTUYHA KOH(PEPECHIIA

Cyuacni menoeHuii po36umKy iHpopmauiuHux
cucmem I meaeKOMYHIKAQUIUHUX MexXHO0102I

HAYKOBI npaui

1-2 nrotoro 2022 p.

BinnoBigansauii 3a Bunyck — C. M. UymaudeHKko

HYXT 01601 Kuis-33, Byn. Bonogumupceka, 68
CaigourBo npo peectpaiito: cepist K Nel786 Big 18.05.2004 p.

222



	УДК 004.9
	3. Pande P. S., Neuman R. P., Cavanagh R. R. (2000) The Six Sigma Way: How GE, Motorola, and Other Top Companies are Honing Their Performance. McGraw Hill Professional, 448 p.

	Використання електронних додатків надає можливість ефективної організації навчального процесу та дозволяє отримувати безперервний доступ до навчальних матеріалів. В умовах пандемії надзвичайно важливо забезпечити якісну підтримку освітнього процесу сп...
	Проведення теоретичного аналізу проблеми дослідження впливу електронного навчання на успішність здобувачів надає змогу розробити структуру готовності, впорядкувати компоненти та умови, визначити показники та критерії, використовуючи які можна оцінити ...
	Розроблений електронний додаток являє собою сукупність теорії та практики. Використання цього додатка надає змогу здобувачам при виконанні практичних завдань швидко знайти теоретичний матеріал із теми та приклади розв’язування подібних завдань. Додато...
	Функції, що реалізовані в додатку:
	– доступний для використання на пристроях із операційною системою Windows;
	– зручний та простий у використанні;
	– не потребує від користувача проходження етапів авторизації та реєстрації;
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