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Application of satellite technology in air pollution monitoring analysis of carbon monoxide
measurements, pm10, pm2.5 levels and weather index

Dawid Jurczynski
WSB University in Dabrowa Goérnicza, Poland
dawid.jurczynski2@wsb.edu.pl

Abstract: The use of satellite technology in monitoring air pollution has become increasingly important for understanding and managing
environmental health. This article explores the advancements in satellite-based monitoring of air pollutants, specifically focusing on the
measurements of carbon monoxide (CO), particulate matter (PM10 and PM2.5), and weather indices. Satellite remote sensing provides
extensive spatial and temporal data, addressing the limitations of ground-based monitoring networks [1]. Recent studies show that
geostationary satellites have great potential for continuous and wide-ranging monitoring of air quality. These satellites enable accurate
estimation of surface concentrations of pollutants, allowing for real-time assessment and trend analysis [2]. The integration of satellite data
with ground measurements improves the reliability of air quality monitoring systems [3]. The analysis also highlights the usefulness of
satellite data in understanding the dynamics of air pollution, including the dispersion patterns and the impact of weather conditions on
pollutant levels. The use of advanced satellite instruments, such as those on the Sentinel-5P satellite, has shown significant improvements in
detecting and quantifying CO and particulate matter concentrations [4]. Overall, the application of satellite technology in air pollution
monitoring not only provides valuable insights into pollutant levels but also supports the development of effective mitigation strategies and

policies to protect public health [5].

KEY WORDS: AIR QUALITY, SENTINEL-5P SATELLITE, POLLUTANT GASES, CARBON MONOXIDE

1. Introduction
The increasing awareness of environmental health and the pressing
need to address air pollution have driven significant advancements
in the methods used to monitor and analyze atmospheric pollutants.
Among these advancements, satellite technology has emerged as a
powerful tool for providing comprehensive data on air quality over
large geographical areas. This study leverages satellite data from the
Sentinel-5P  mission and  meteorological data  from
OpenWeatherMap to examine air pollution levels, focusing on key
pollutants such as carbon monoxide (CO), particulate matter (PM10
and PM2.5), and related weather indices.
Sentinel-5P, part of the European Space Agency's (ESA) Copernicus
program, is specifically designed to monitor atmospheric
composition with high spatial resolution and temporal frequency.
Equipped with the Tropospheric Monitoring  Instrument
(TROPOMI), Sentinel-5P provides detailed measurements of
various atmospheric gases, including carbon monoxide, ozone,
nitrogen dioxide, and methane. The high precision and global
coverage of Sentinel-5P make it an invaluable resource for studying
air pollution trends and identifying pollution sources. Data from
Sentinel-5P enable researchers to conduct detailed spatial and
temporal analyses of air quality, offering insights into how pollution
levels fluctuate over time and across different regions [6].
In addition to satellite observations, meteorological data play a
crucial role in understanding the dispersion and concentration of air
pollutants. Weather conditions such as temperature, humidity, wind
speed, and direction significantly influence the behavior of
pollutants in the atmosphere. To incorporate these factors, this study
utilizes data from OpenWeatherMap, a widely used platform
providing real-time and historical weather data. OpenWeatherMap
offers a robust API that delivers accurate and up-to-date weather
information from numerous weather stations around the world. By
integrating meteorological data from OpenWeatherMap with
satellite data from Sentinel-5P, this study aims to create a
comprehensive framework for analyzing air pollution.
The combination of these datasets allows for a more holistic
approach to air quality monitoring. Satellite data provide a broad
overview of pollutant concentrations, while ground-based weather
data add context and depth to the analysis, helping to explain
variations in pollution levels [7]. This integrated methodology
enhances our ability to monitor and model air quality, ultimately
supporting the development of more effective strategies for
pollution control and public health protection. In this study, we will
first describe the datasets used and the methodology for data
integration. Next, we will present the results of our analysis,
focusing on the spatial and temporal patterns of carbon monoxide,
PM10, and PM2.5 levels. Finally, we will discuss the implications
of our findings for air quality management and future research
directions.

By leveraging the advanced capabilities of Sentinel-5P and the
comprehensive meteorological data from OpenWeatherMap, this
research aims to contribute to the ongoing efforts to monitor and
mitigate air pollution. The insights gained from this study will not
only enhance our understanding of atmospheric pollutants but also
provide valuable information for policymakers and environmental
agencies tasked with protecting public health and the environment

(8].

2. Results and discussion
The study focuses on Poland as the geographic area of interest.
Poland, located in Central Europe, faces significant challenges with
air pollution, particularly in urban areas where industrial activities
and vehicular emissions are prevalent. The research aims to analyze
air quality across various regions within Poland to identify patterns
and sources of pollution.
The time frame for this study encompasses the entire year of 2023.
This period allows for a comprehensive examination of seasonal
variations and long-term trends in pollutant levels. By covering all
four seasons, the study captures the impact of different weather
conditions and human activities on air quality. Data collected
throughout the year provide a robust dataset for assessing the
effectiveness of current pollution control measures and identifying
areas needing further intervention.
The Sentinel-5P satellite, part of the European Space Agency's
Copernicus program, is equipped with the Tropospheric Monitoring
Instrument (TROPOMI). This advanced instrument provides high-
resolution data on various atmospheric gases. For this study, we
specifically focus on the measurements of carbon monoxide (CO)
obtained from Sentinel-5P. Carbon monoxide is a significant
pollutant with serious implications for human health and the
environment, making it an important parameter for air quality
assessment.
In addition to the satellite data, the OpenWeatherMap Weather API
provides essential ground-based measurements that enhance the
overall understanding of air pollution. The Weather API offers real-
time and historical data on several key pollutants, including:

e Carbon Monoxide (CO): Complements the satellite data,
providing a more granular view of CO levels at ground
level.

e Particulate Matter (PM2.5 and PM10): These fine
particles are particularly harmful to respiratory health and
are important indicators of air quality.

e Air Quality Index (AQI): A composite index that takes
into account the concentrations of various pollutants to
provide a clear and understandable measure of overall air
quality.
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The first step in data integration involves matching the geographic
coordinates from both data sources. Sentinel-5P provides satellite
data with high spatial resolution, capturing atmospheric
measurements over large areas. These measurements are mapped to
specific geographic locations within Poland. Similarly, the
OpenWeatherMap Weather API provides ground-level data from
numerous weather stations distributed throughout the country. By
aligning the geographic coordinates of satellite and ground-based
data, we ensure that the information from both sources corresponds
to the same locations.

Latitude - 1 -0.19
Longitude
OpenWeatherAPI Air Quality Index

OpenWeatherAPI Carbon Monoxide

OpenWeatherAP| Particulate Matter 2.5

-0.083

OpenWeatherAPI Particulate Matter 10 -EeNEEREILE

Sentinel-5P satellite Carbon Monoxide

-0.19 -0.042 -0.022
-O I

The second step in the integration process involves synchronizing
the data based on the time of measurement. Sentinel-5P
continuously captures atmospheric data, providing temporal

coverage that includes daily and even hourly measurements. The
OpenWeatherMap Weather API also offers real-time and historical
data with timestamps. By aligning the timestamps of satellite and
ground-based measurements, we can accurately compare and
combine the data from both sources.

-1.0

-0.059 -0.086 -0.083 -0.089 0.12

- 0.8

0.012 0.0085 -0.023

0.4 0.39 0.087

Figure 1 Correlation matrix.

This combined approach allows for a detailed analysis of air quality
by providing a multi-dimensional perspective. The satellite data
offers broad coverage and high-altitude measurements, while the
Weather API data provides precise, ground-level observations.
Together, they create a comprehensive dataset that enhances the
accuracy and depth of our analysis.

In the following sections of this study, specific abbreviations will be
used to differentiate between the sources of data for carbon
monoxide (CO) measurements. Understanding these abbreviations
is essential for interpreting the results accurately.

e \Weather CO: This abbreviation refers to the carbon
monoxide data recorded by the OpenWeatherMap
Weather API. These measurements are taken at ground
level by various weather stations distributed across
Poland.

e  Satellite CO: This abbreviation indicates that the carbon
monoxide data were obtained from the Sentinel-5P
satellite. The measurements provided by Sentinel-5P are
collected from the atmosphere at a higher altitude and
offer a broad spatial coverage.

The provided correlation matrix (Figure 1) displays the
relationships between various environmental variables. Latitude
shows a weak negative correlation with longitude (-0.188788), AQI
(-0.059035), Weather CO (-0.086040), PM2.5 (-0.083310), and

PM10 (-0.088942). It has a weak positive correlation with Satellite
CO (0.123106).

Longitude has a very weak negative correlation with AQI (-
0.041640), Weather CO (-0.021636), and Satellite CO (-0.023325).
It has a very weak positive correlation with PM2.5 (0.011748) and
PM10 (0.008463). AQI exhibits a moderate negative correlation
with Weather CO (-0.226235). It has a moderate positive correlation
with PM2.5 (0.404642) and PM10 (0.388478). There is a very weak
positive correlation between AQI and Satellite CO (0.087329).
Weather CO shows a moderate positive correlation with PM2.5
(0.498754) and PM10 (0.517268). It has a very weak negative
correlation with Satellite CO (-0.019941). PM2.5 has a very strong
positive correlation with PM10 (0.993529). There is a very weak
negative correlation between PM2.5 and Satellite CO (-0.002102).
PM10 shows a very weak negative correlation with Satellite CO (-
0.004113). Satellite CO has very weak correlations with all other
variables, indicating it is not strongly related to any of the measured
weather parameters. The strongest positive correlation is between
PM2.5 and PM10 (0.993529), suggesting that these two air
pollution indicators are very strongly related to each other. Other
variables generally have weak correlations with each other,
indicating no clear relationships among them.



Technics. Technologies. Education. Safety. 2024

(C) OpénSlrce(Map contributors

— 1.00

-0.75

- 0.50

0.25

0.00

-0.25

-0.50

-0.75

-1.00

Figure 2 Correlation Visualization of Carbon Monoxide and Particulate Matter 10 (both OpenWeatherAPI).

The analysis of the correlation matrix reveals significant
relationships between Carbon Monoxide (OpenWeatherAPI CO)
and particulate matter (PM10 and PM2.5) as shown in Figure 2. The
correlation between OpenWeatherAPI CO and PM10 is 0.517268,
indicating a moderate positive correlation. This suggests that higher
levels of carbon monoxide in the weather data are associated with
higher levels of PM10. When carbon monoxide concentrations
increase, PM10 levels also tend to increase, indicating that areas
with higher carbon monoxide pollution are likely to also have
higher concentrations of coarse particulate matter. Similarly, the
correlation between OpenWeatherAPI CO and PM2.5 is 0.498754,
also indicating a moderate positive correlation. This implies that
higher levels of carbon monoxide are associated with higher levels
of PM2.5, suggesting that fine particulate matter levels are also
influenced by carbon monoxide pollution, although the correlation
is slightly weaker compared to PM10.

These positive correlations highlight that areas experiencing higher
carbon monoxide levels, possibly due to vehicular emissions,
industrial activities, or other sources, are likely to also have higher
particulate matter pollution. Monitoring and controlling carbon
monoxide levels could potentially help in managing particulate
matter pollution, as these pollutants often coexist and have common
sources. Overall, the correlations between OpenWeatherAPl CO
and particulate matter underscore the importance of comprehensive
air quality management strategies that address multiple pollutants
simultaneously.

3. Conclusion
The correlation analysis between various environmental variables
revealed significant relationships between carbon monoxide and
particulate matter PM10 and PM2.5. The correlation between
OpenWeatherMap data for CO and PM10 is 0.517268, indicating a
moderate positive correlation. This means that higher levels of
carbon monoxide in meteorological data are associated with higher
levels of PM10. Similarly, the correlation between CO and PM2.5 is

0.498754, also indicating a moderate positive correlation. This
suggests that higher levels of carbon monoxide are associated with
higher levels of PM2.5, although the correlation is slightly weaker
compared to PM10.

These positive correlations indicate that areas with higher levels of
carbon monoxide, likely due to vehicular emissions and industrial
activities, also have higher concentrations of particulate matter.
Monitoring and controlling carbon monoxide levels can potentially
help in managing particulate matter pollution, as these pollutants
often coexist and have common sources. These correlations
highlight the importance of comprehensive air quality management
strategies that address multiple pollutants simultaneously.

Satellite technology, combined with meteorological data, is a
powerful tool for monitoring and analyzing air pollution. High-
resolution data from the Sentinel-5P satellite, supplemented with
precise ground-based measurements from OpenWeatherMap, enable
detailed spatial and temporal analyses of air pollution. Correlations
between carbon monoxide and particulate matter PM10 and PM2.5
indicate common sources of these pollutants, suggesting that air
quality management strategies should consider controlling various
pollutants simultaneously.
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1. Introduction

Effective waste management is a critical challenge for modern
societies, particularly in countries undergoing rapid industrialization
and urbanization. Bulgaria, like many nations, faces significant
hurdles in managing its industrial and municipal waste. Traditional
waste disposal methods, such as landfilling, not only consume
valuable land resources but also contribute to environmental
degradation through greenhouse gas emissions and potential soil
and water contamination.

Waste-to-Energy (WtE) technologies offer a promising solution
to these challenges by converting waste materials into valuable
energy resources. These technologies not only help in reducing the
volume of waste destined for landfills but also generate electricity,
heat, and even fuel, thereby contributing to the circular economy.
The adoption of WtE solutions can play a pivotal role in achieving
sustainable waste management and environmental goals in Bulgaria.

This paper investigates the potential of WtE solutions for
managing Bulgaria’s industrial and municipal waste. It provides a
comprehensive overview of current WtE technologies, including
thermal, biochemical, and innovative processes. By examining
successful implementations in Bulgaria and other EU countries, the
study highlights the environmental and economic benefits of these
technologies, such as reduced landfill use, decreased greenhouse
gas emissions, and energy recovery.

Additionally, the paper explores the challenges and
opportunities associated with the adoption of WtE solutions in
Bulgaria. It discusses technical and infrastructural hurdles, the need
for supportive policy frameworks, and the prospects for public and
private sector investment. Through this analysis, the paper aims to
offer insights into how Bulgaria can effectively leverage WtE
technologies to enhance its waste management practices and move
towards a more sustainable future.

By drawing on case studies and examples from countries like
Germany and Sweden, which have successfully integrated WtE
technologies into their waste management systems, this paper
explores the potential for adopting similar strategies in Bulgaria.
The findings suggest that with the right policy support and
investment, WtE can significantly contribute to sustainable waste
management in Bulgaria, aligning with broader European
sustainability goals.

2. Types of Waste-to-Energy Technologies

Waste-to-Energy (WtE) technologies are integral to the waste
management hierarchy and are responsible for converting non-
recyclable waste into valuable products such as heat, electricity, and
transport fuels. These technologies process various types of waste,
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including semi-solid, liquid, and gaseous forms. The transformation
of waste into energy not only saves landfill space and reduces
disposal costs but also converts waste into valuable fuels, fertilizers,
and electricity. WtE technologies are broadly categorized into
thermochemical and biochemical processes. [1]

2.1. Thermochemical Technologies

Thermochemical processes apply thermal energy to waste
components in a closed vessel, breaking the molecular bonds and
decomposing the waste into smaller molecules. These processes
release more energy than they consume, effectively destroying
harmful waste components while recovering energy. [2]

2.1.1. Incineration

Incineration is a well-established technique for energy recovery
from municipal solid waste (MSW). It involves the complete
combustion of organic waste substances to recover heat and reduce
the volume of MSW significantly. Typically, the combustion
temperature in incineration plants is about 850°C, producing
primarily CO, and H, O. Non-combustible materials like glass and
metals form solid slag (incinerator bottom ash) and require pre-
separation from MSW, which demands additional energy.

Incineration reduces waste weight by 70-80% and waste volume
by 80-95%, thus significantly decreasing the required landfill space.
It is the most mature WtE technology, suitable for both rural and
urban areas, with relatively low capital requirements and high
power generation efficiency. However, incineration can emit toxic
gases like dioxins and furans, necessitating advanced pollution
control technologies that increase construction and operational
costs. [3]

2.1.2. Gasification

Gasification is a thermochemical process that converts organic
material (biomass or MSW) into syngas through a chemical reaction
in a low oxygen environment. The syngas, composed mainly of CO
and H,, can be used to produce energy, transportation fuels,
fertilizers, and chemicals. This process occurs at high temperatures
(~800°C) and is highly efficient, with gas yields up to 85%.
Gasification reduces waste volume by 90%, producing only 8-12%
ash, which is less than incineration.

Despite its advantages, gasification can release pollutants like
tars, alkaline compounds, and heavy metals, which pose operational
and environmental challenges. The capital costs are also high,
making it a significant investment. [4]

2.1.3. Pyrolysis

Pyrolysis  thermochemically — decomposes  carbonaceous
materials in the absence of oxygen, producing syngas, char, and
oils. The composition of these products can be modified by
adjusting the process conditions such as temperature, heating rate,
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and feedstock properties. Pyrolysis operates at various
temperatures, resulting in different product distributions: low
temperatures favor liquid products, while high temperatures favor
gaseous outputs.

Pyrolysis reduces waste volume by 70-90% and produces
valuable by-products like bio-oils and syngas, which can be used
for energy generation. However, the process is sensitive to
feedstock properties and requires significant preprocessing,
including sorting, shredding, and drying, which can increase
operational costs. [5]

2.2. Biochemical Technologies

Biochemical technologies use microorganisms to degrade
waste, converting it into gases like methane and carbon dioxide, and
leaving behind nutrient-rich by-products. These processes are
influenced by factors such as moisture content, pH, and nutrient
balance. [6]

2.2.1. Anaerobic Digestion

Anaerobic digestion breaks down biodegradable materials in an
oxygen-free environment, producing biogas (methane and CO, )
and digestate, which can be used as fertilizer. This process involves
multiple stages, including hydrolysis, acidogenesis, acetogenesis,
and methanogenesis, facilitated by various microbial communities.

Anaerobic digestion is highly efficient for processing organic
waste, producing biogas that can be used for heat and electricity
generation. It is cost-effective compared to thermal technologies
and has low environmental impact. However, it does not fully digest
waste, and the digestate may contain contaminants, reducing its
market value. [7]

2.2.2. Fermentation

Fermentation uses microorganisms to convert organic materials
into ethanol and other by-products. This process operates under
anaerobic conditions and involves the breakdown of sugars into
alcohols and gases. Fermentation is similar to anaerobic digestion
but stops at the production of ethanol instead of methane.

Fermentation produces ethanol, a valuable biofuel, and is less
energy-intensive than thermal processes. However, it requires
significant preprocessing of feedstock and produces CO, as a by-
product. [8]

2.3. Innovative Processes

Innovative processes in waste-to-energy (WtE) technologies
encompass cutting-edge methods that go beyond traditional
thermochemical and biochemical approaches. These advanced
technologies aim to enhance efficiency, reduce environmental
impact, and leverage new scientific discoveries.

2.3.1. Biological Hydrogen Production

One such innovative process is the biological production of
hydrogen from waste. Hydrogen, the most abundant element on
Earth, is not found in its elemental form. Its industrial production
primarily involves steam reforming of natural gas, water-splitting
electrolysis, and by-products from various industrial processes.
Current global hydrogen production exceeds one billion cubic
meters per day, sourced from natural gas (48%), oil (30%), coal
(18%), and water electrolysis (4%). As researchers anticipate,
hydrogen is poised to become the “fuel of the future,” with
renewable biohydrogen energy potentially replacing non-renewable
fuels globally.

Producing hydrogen from waste via biological methods is
gaining traction due to its renewable and sustainable nature.
Microorganisms can convert municipal solid waste (MSW) into
biohydrogen through flexible metabolic mechanisms. Biologically
synthesized hydrogen is advantageous because it requires low
energy input, has a low investment cost, and offers a high energy
yield of 142 kJ per gram, which is 2.75 times greater than any
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hydrocarbon fuel. Additionally, it is free of greenhouse gases and is
a high-calorific-value fuel, making it an essential feedstock for the
chemical industry.

Hydrogen production methods can be categorized into physical-
chemical and biological processes. Physical-chemical methods are
energy-intensive and produce greenhouse gases that contribute to
global warming. In contrast, biological methods are
environmentally sustainable, reduce energy depletion, and use low-
cost substrates. Biological hydrogen production is primarily
facilitated through anaerobic fermentation, which can be classified
into light-independent and light-dependent processes. Currently,
biohydrogen production is a burgeoning area of research, attracting
significant scientific interest due to its potential environmental and
economic benefits. [9]

3. Benefits of Waste-to-Energy Solutions
3.1. Environmental Benefits

3.1.1. Reduction in Landfill
Emissions

Use and Greenhouse Gas

Waste-to-energy  (WtE) technologies are essential for
minimizing the volume of waste directed to landfills. By converting
non-recyclable waste into energy, these technologies significantly
decrease the reliance on landfills, which are known to produce
methane, a potent greenhouse gas. Methane emissions from landfills
contribute substantially to climate change. WtE processes, such as
incineration and anaerobic digestion, help mitigate these emissions
by diverting waste from landfills and converting it into useful
energy forms, thereby improving air quality and reducing
greenhouse gas emissions. According to the European Environment
Agency, WtE technologies have contributed to a significant
reduction in landfill use across several EU countries, highlighting
their effectiveness in environmental protection. [10]

3.1.2. Contribution to a Circular Economy

WIE technologies also support the principles of a circular
economy by transforming waste into valuable resources. This
includes not only the generation of energy but also the production
of by-products such as ash and digestate, which can be utilized in
construction and agriculture. By converting waste into energy and
other useful products, WtE processes help close the loop in waste
management, promoting sustainable practices and reducing the
environmental footprint associated with waste disposal. The role of
WIE in achieving a circular economy is crucial for maximizing
resource recovery and minimizing waste. [11]

3.2. Economic Benefits
3.2.1. Energy Recovery and Potential Cost Savings

One of the primary economic benefits of WtE technologies is
the ability to recover energy from waste. This energy can be used in
the form of electricity, heat, or biofuels, which can power homes,
businesses, and vehicles. By generating energy from waste, these
technologies reduce the dependence on fossil fuels, leading to cost
savings and enhanced energy security. The revenue generated from
selling the recovered energy can also offset the costs of waste
management, making WtE a financially viable option for both
municipalities and private enterprises. According to various
research, WtE plants provide a reliable source of energy and can
play a crucial role in energy recovery and cost savings. [12]

3.2.2. Job Creation and Stimulation of Economic Growth

The development and operation of WtE facilities can stimulate
economic growth by creating jobs in various sectors, including
construction, engineering, facility management, and waste
collection. These job opportunities range from technical and
engineering positions to operational and administrative roles.
Moreover, the establishment of WI!E infrastructure attracts
investments, fosters innovation, and promotes the growth of related
industries. This economic activity not only boosts local economies
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but also contributes to national economic development, providing a
sustainable and resilient economic model. Job creation through WtE
facilities is significant in improving waste management practices
and supporting economic development. [13]

4. Case Studies and Examples
4.1. Successful Implementations in Bulgaria

4.1.1. Green Biomass Energy Project: Hiteck’s Sustainable
Biofuel Initiative

Hiteck, a company in rural Bulgaria specializing in wood
products, partnered with Norwegian company Standard Bio AS —
Utgard AS to introduce green technology through a Norway Grants
project. The initiative focused on producing biofuel from waste
wood materials, a significant portion of which comes from one of
Bulgaria’s largest forest plants located in Banite. This project
marked the first time waste wood was utilized for eco-innovative
business development in the region, contributing to both
environmental sustainability and economic growth.

The Norwegian partner provided critical expertise and
technology, particularly in energy-efficient drying and grinding
processes. This collaboration led to the development and
installation of a biofuel production line that uses 16,000 cubic
meters of bio-waste annually, reducing the need for burning wood
and thus lowering energy demand. The new technology allows
Hiteck to produce 4,000 tons of pellets per year, equating to a
climate impact of approximately 8,000 tons of CO, if replacing
coal use.

The project had a significant impact on the local community,
generating 15 new jobs in an area with high unemployment rates. It
also enabled local forest companies to supply waste wood that had
previously been discarded, optimizing costs and utilizing otherwise
lost material for heat production. This initiative under the Business
Development, Innovation and SMEs Growth Programme in
Bulgaria, supported by Norway Grants, showcases the potential of
green technology to foster sustainable business practices and
community development. [14]

4.1.2. Bulgaria’s Hydroenergy Company: Transforming
Waste into Energy

The Bulgarian Hydroenergy Company, with funding from
Norway and in collaboration with Norwegian partner
Hydrogenpartner AS, implemented a groundbreaking waste-to-
energy project. Before 2016, Bulgaria lacked combined heat and
power generation plants utilizing wood waste, primarily due to high
initial investment costs and economic infeasibility. The Norway
Grants 2009-2014 programme supported a project that found a
sustainable and profitable way to convert waste into energy.

The project consisted of two interconnected sub-projects: a
wood pellets plant and a combined heat and power plant. The waste
from the pellet production process serves as the raw material for the
waste treatment plant, creating a highly efficient and profitable
system. This innovative approach not only produces electricity from
wood waste but also utilizes thermal energy directly in both plant
processes and indirectly for district heating, drying, and
refrigeration.

The cooperation with Hydrogenpartner AS, which brought
technical and operational know-how, was crucial for the project’s
success. The system burns approximately 7,073 tonnes of waste
annually, generating 3,537 MWh of renewable electricity and 2,052
MWh of thermal power, enough to supply 1,500 average
households and reduce CO, emissions by 3,480 tonnes.
Additionally, the project helps address the issue of hazardous waste
management, including hospital waste, by incinerating it safely and
reducing valuable landfill space usage.

The project’s results include the installation of a 250 kW
electrical capacity combined heat and power system, a 7,200
tons/year pellet production line, and various wood production
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facilities. Moreover, it created 15 new jobs, further supporting local
economic growth. [15]

4.1.3. Burgas Waste Management Installation: EU-Funded
Environmental Innovation

In a significant step towards meeting EU environmental
standards, a new waste management installation has been
inaugurated in Burgas, Bulgaria. The project, co-funded by the
European Commission and Bulgarian institutions with EUR 14
million from the European Regional Development Fund, addresses
the pressing waste management needs of the municipalities of
Burgas, Nessebar, and Pomorie.

This state-of-the-art facility features an anaerobic installation
with a capacity of 30,652 tons per year, comprising eight
bioreactors, a biogas system, gas storage, and other essential
equipment. Utilizing dry methanation for anaerobic digestion, the
facility efficiently processes waste to produce biogas.
Complementing this is a composting installation with six tunnels,
equipped with advanced systems to manage the fermentation
process.

The project emphasizes energy efficiency by incorporating a
cogeneration system that generates both electricity and heat from
the biogas produced. The infrastructure supporting the facility
includes roads, supply and sewage pipes, and a network of 11,315
containers for biodegradable waste collection, along with 10 waste
collection trucks and 2 front-end loaders.

This initiative not only tackles biodegradable waste challenges
but also sets a precedent for sustainable waste management
practices. It creates jobs, promotes a cleaner environment, and
aligns with EU sustainability goals, demonstrating a strong
commitment to environmental stewardship and responsible resource
utilization. [16]

4.2. Failed Projects
4.2.1. Sofia Incinerator Project: A Controversial Initiative

The Sofia Incinerator Project, initiated nearly a decade ago, was
intended to revolutionize waste management in the Bulgarian
capital by converting waste into thermal and electrical energy.
However, on May 2, 2024, the Supreme Administrative Court of
Bulgaria definitively rejected the project, citing significant
environmental and health concerns raised by local citizens and
environmental groups.

The project, largely funded by European resources, aimed to
construct an incinerator to burn fuel derived from city waste. It was
part of a broader waste management strategy that included
substantial investments, amounting to tens of millions of Euros. The
European Regional Development Fund had allocated approximately
130 million Euros for the initial phases and was set to contribute an
additional 77 million Euros for the incinerator’s construction. The
European Investment Bank was also expected to provide significant
financial support.

Despite these substantial investments, the project faced
numerous setbacks. Local environmental groups, notably the “Za
Zemiata” (“For the Earth™) association, strongly opposed the
incinerator due to concerns over the emissions and their potential
impact on the already heavily polluted city of Sofia. These groups
argued that the environmental impact assessment provided was
inadequate and unreliable.

In September of the previous year, the project faced its first
legal rejection. The final decision by the Supreme Administrative
Court reinforced the earlier ruling, declaring the environmental
reassurances insufficient. As a result, the Sofia administration must
now reconsider its waste management strategy, which had been
oriented towards the incinerator solution for over ten years.

The cancellation of the incinerator project means that the
municipality of Sofia will have to return 35 million Euros already
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allocated by the EU. This significant financial setback requires a re-
evaluation of waste management policies, possibly shifting towards
more environmentally friendly alternatives such as enhanced
separate waste collection and recycling efforts.

This case underscores the complexities and challenges of
implementing large-scale waste management projects in urban
areas, especially those involving incineration, which faces
increasing scrutiny due to environmental and public health
concerns. [17]

4.3. Ongoing Projects with Uncertain Outcomes

4.3.1. Simitli Waste-to-Energy Project: Turning Waste Plastic
into Energy

The small mountain town of Simitli in Bulgaria is set to
potentially host the country’s first installation converting plastic
waste into energy. This initiative, spearheaded by the UK company
Hydrogen Utopia International (HUI), involves a letter of intent
signed with the town’s mayor, Apostol Apostolov. The technology
to be used is relatively new, with the first such facilities becoming
operational in Poland, like the Konin facility which has seen
significant progress in its planning and investment phases.

The project utilizes Distributed Modular Gasification (DMG), a
proprietary technology developed by Britain’s Powerhouse Energy.
This technology converts plastics into synthetic gas (syngas), which
can then be used to produce electricity, heat, and hydrogen. The
process involves a thermochemical reaction (pyrolysis) that breaks
down waste plastic into a mixture of methane, hydrogen, carbon
monoxide, and carbon dioxide. The syngas produced can replace
natural gas in various industrial processes or be used directly for
electricity and hydrogen production.

The DMG system can handle any type of plastic, including non-
recyclable and end-of-life plastics, without releasing harmful
emissions. The process leaves behind inert residues, typically less
than 5% of the initial waste volume, which can be safely disposed
of or repurposed.

HUTI’s proposed investment for the Simitli project is around 25
million euros. The plant is expected to convert 40 tonnes of plastic
feedstock daily into 45 tonnes of syngas, which can produce 85
megawatt hours of electricity or a combination of 50 megawatt
hours of electricity and 3 tonnes of high-purity hydrogen.

The choice of Simitli as the location for this plant is strategic.
The town’s connection to coal makes it an ideal candidate for
transitioning to clean energy solutions. The project will be situated
near existing waste remediation facilities, and the municipality has
pledged support in sourcing and purchasing suitable land and
obtaining necessary permits.

The success of this project depends on various factors,
including securing the required funding, regulatory approvals, and
community support. If successful, it could pave the way for similar
projects in other parts of Bulgaria, particularly in regions like Stara
Zagora, known for their coal-fired power plants.

The Simitli project represents a significant step towards
innovative waste management and clean energy production in
Bulgaria, aligning with broader European sustainability goals. [18]

4.4. Examples from Other EU Countries

4.4.1. Germany: Muellverwertung Rugenberger Damm

(MVR) Waste Treatment Facility

Germany has long been a leader in waste-to-energy (WtE)
technologies, exemplified by the Muellverwertung Rugenberger
Damm (MVR) waste treatment facility in Hamburg. Established in
response to the City of Hamburg’s 1993 resolution to cease
landfilling municipal solid waste (MSW), the MVR facility has set
a global standard in the WtE field.
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Since its full-scale commercial operation began in 1999, the
MVR facility has achieved more than 90% availability each year,
processing post-recycled, curbside-collected solid waste. The
facility’s comprehensive approach includes recovering electricity,
industrial steam, district heating hot water, and a variety of
marketable by-products such as ferrous and non-ferrous metals,
hydrochloric acid, gypsum, construction aggregate, and industrial
salts for mine reclamation.

The MVR facility boasts an impressive recycling rate of 98-
100%, making it one of the most environmentally sustainable WtE
solutions globally. The bottom ash generated from combustion is
processed to remove soluble salts and metals, resulting in a
construction material comparable to processed demolition waste.

MVR utilizes Advanced Thermal Recycling technology, which
allows for high energy production and material recovery. This
technology, combined with the facility’s cogeneration capabilities,
enables it to sell both steam and electricity, similar to conventional
power plants but with waste as the fuel source instead of coal, oil,
or gas.

The environmental impact of the MVR plant extends beyond
energy production. Ecological compensation measures included
converting 13 hectares of industrial land into natural habitats and
implementing green roofs on the facility, creating large areas of
green space that benefit local flora and fauna.

The MVR facility demonstrates the economic feasibility and
environmental responsibility of advanced WtE technologies. By
transforming waste into valuable resources and energy, it reduces
landfill dependency, minimizes environmental pollution, and
supports sustainable urban development.

The success of the MVR plant serves as a model for other cities
and countries seeking to implement effective WtE solutions,
showcasing how advanced technology and robust environmental
management can coexist to create a sustainable future. [19]

4.4.2. Sweden:
Heating Networks

Integration of WtE Plants with District

Sweden’s district heating systems are a cornerstone of the
country’s sustainable energy practices, playing a crucial role in both
its economy and environmental strategy. This system significantly
reduces CO, emissions while supporting sustainable economic
growth, showcasing Sweden’s commitment to innovative energy
solutions.

The first district heating system in Sweden was established in
Karlstad in 1948, and since then, the number has grown to over 500
systems across the country. Today, district heating in Sweden
primarily uses renewable and recycled heat sources, which
constituted 90% of its power by 2017. This transition has been
instrumental in Sweden exceeding its climate goals, such as those
set by the Kyoto Protocol.

The Swedish Environmental Protection Agency has highlighted
the efficiency of these systems in reducing emissions and promoting
sustainable growth. The integration of renewable energy sources
like wind, solar, and hydropower has further solidified Sweden’s
position as a leader in sustainable energy.

Sweden’s district heating systems incorporate advanced
technologies to maximize efficiency. Combined heat and power
(CHP) plants, which produce both electricity and heat from waste
incineration, achieve over 90% energy efficiency. These plants
utilize low-grade heat sources, including industrial waste heat and
geothermal heat, which are not cost-effective for individual
buildings but highly efficient in centralized systems.

In addition to CHP plants, Sweden has been at the forefront of
integrating heat pumps into district heating systems. Heat pumps
extract and amplify heat from the environment, further boosting the
efficiency of lower-temperature heat sources. This reduces the need
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for fossil fuel-based backup systems, enhancing the sustainability of
the heating network.

The shift to district heating systems powered by renewable
energy has had a significant impact on Sweden’s environmental
footprint. By replacing fossil fuels with renewable sources, Sweden
has substantially reduced greenhouse gas emissions. The use of
biomass from the extensive forestry industry has also been a key
factor in this transition.

Economically, district heating systems have created numerous
jobs and fostered innovation in green technologies. Sweden’s
approach serves as a model for other EU countries aiming to
enhance their energy efficiency and sustainability. The European
Green Deal and the ‘Fit for 55° package recognize the importance
of decarbonizing the heating and cooling sector, with Sweden’s
district heating systems exemplifying this transition.

Looking ahead, Sweden is focused on further optimizing the
sustainability of its district heating network. This includes
increasing the integration of low-carbon or renewable heat sources
and enhancing the energy efficiency of heat pumps. By continuing
to invest in research and innovation, Sweden aims to maintain its
leadership in sustainable energy and support the EU’s broader
climate goals. [20]

5. Challenges and Opportunities
5.1. Technical and Infrastructural Challenges

Implementing waste-to-energy (WtE) technologies involves
several technical and infrastructural challenges. One significant
issue is waste heterogeneity, which affects the efficiency and
consistency of energy production. Different types of waste require
specific processing technologies, and integrating these advanced
technologies into existing waste management systems can be
complex and costly. For instance, the Green Biomass Energy
Project in Bulgaria, as discussed in Section 4.1.1., demonstrated
success by utilizing specific waste wood materials, but such
targeted solutions may not be universally applicable due to varying
waste compositions.

Additionally, the need for sophisticated infrastructure to support
these technologies cannot be overstated. Projects like the MVR
facility in Germany, as highlighted in Section 4.4.1., and the district
heating systems in Sweden, as explored in Section 4.4.2., have
shown the importance of robust infrastructure. These facilities
require substantial initial investments and ongoing maintenance to
ensure their efficiency and environmental compliance.

5.2. Policy and Regulatory Considerations

Supportive policy frameworks and regulations are crucial for
the successful adoption of WLE technologies. As evidenced by
Sweden’s integration of WtE plants with district heating networks,
strong government policies can drive the transition towards
sustainable energy solutions. The success of these systems is largely
attributed to Sweden’s stringent environmental regulations and
proactive energy policies, which have facilitated the adoption of
renewable energy sources and the decarbonization of the heating
sector.

Conversely, the failure of the Sofia Incinerator Project, as
covered in Section 4.2.1., underscores the consequences of
inadequate regulatory frameworks. The project’s rejection by the
Supreme Administrative Court was partly due to insufficient
environmental impact assessments, reflecting the critical need for
comprehensive and reliable regulatory oversight. Ensuring that WtE
projects meet high environmental standards is essential for gaining
public trust and achieving long-term sustainability.

5.3. Investment Opportunities and Potential for Innovation

Investment in  WtE technologies presents significant
opportunities for both the public and private sectors. Projects like
the Simitli Waste-to-Energy Project in Bulgaria, as detailed in
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Section 4.3.1., highlight the potential for innovation and economic
growth through strategic investments. The collaboration between
local authorities and international companies, supported by
European funding, showcases the role of public-private partnerships
in advancing WtE initiatives.

Moreover, technological advancements continue to enhance the
feasibility and efficiency of WIE solutions. Innovations in
Distributed Modular Gasification (DMG) and advanced thermal
recycling, as seen in the MVR facility, offer promising avenues for
improving waste management and energy production. These
technologies not only contribute to environmental sustainability but
also provide economic benefits through the generation of renewable
energy and the creation of green jobs.

In summary, the successful implementation of WtE
technologies hinges on addressing technical and infrastructural
challenges, establishing robust policy and regulatory frameworks,
and leveraging investment opportunities to foster innovation. By
building on the lessons learned from various projects discussed in
this paper, stakeholders can enhance the effectiveness and
sustainability of waste-to-energy solutions.

6. Conclusion

In conclusion, the adoption of Waste-to-Energy (WtE) solutions
presents a viable pathway for enhancing waste management
practices in Bulgaria. Through the integration of advanced
technologies such as thermal, biochemical, and innovative
processes, Bulgaria can significantly reduce its reliance on landfills,
decrease greenhouse gas emissions, and recover valuable energy
resources. The successful implementations of WtE projects in other
EU countries, such as Germany and Sweden, provide valuable
insights and models that Bulgaria can adapt to its unique context,
highlighting both the potential benefits and the challenges that need
to be addressed.

However, the realization of these benefits is contingent upon
overcoming several technical, infrastructural, and regulatory
challenges. It is imperative that Bulgaria develops robust policy
frameworks and fosters public-private partnerships to secure the
necessary investments for WtE projects. By addressing these
challenges and leveraging the opportunities for innovation and
investment, Bulgaria can make substantial strides toward
sustainable waste management, contributing to its environmental
and economic goals.
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High-nitrogen steel of responsible purpose for special engineering
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Abstract: Metallurgy under pressure is one of the main trends in the development of quality metallurgy. High-nitrogen steel of responsible
purpose for special engineering was created and produced on the basis of metallurgy under pressure by the methods of special
electrometallurgy. Comparative mechanical tests of high-nitrogen steel were carried out. The structure of the steel was analyzed by the
methods of non-destructive testing. High nitrogen steel was found to meet the technical requirements. The structure is dense, without defects.
KEYWORDS: HIGH NITROGEN STEEL, METALLURGY UNDER PRESSURE, MECHANICAL TESTS

1. Introduction
The development of the human civilization is determined by the
available raw materials and energy resources on the planet. The
interaction between natural and socio-economic factors, as well as
the not reasonable and promising human activity, is the cause for
the significant and even threatening depletion of the mineral
worldwide resources. For example, in study [1] pointed out that by
year 2025 up to eighty percent of the content of such important
elements for the industry, as manganese, nickel, zinc and others in
the earth crust will be depleted. Therefore the emerging situation of
ever-growing shortage of raw materials raises the problem of
developing technological solutions to extend the lifecycle of tools
and industrial machinery.

One of the directions to solve the strategic task of extending
the working cycle of industrial machines, tools, etc., is their
replacement with such produced of new or improved materials with
enhanced exploitation characteristics [2]. As is well known the
qualitative metallurgy is metallurgy of the qualitative steels and
alloys.The qualitative metallurgy allows inventing new or improved
present steels and alloys with special properties and lowering costs
of materials and energy. The new steels and alloys should possess
the necessary complex of mechanical and physical properties and
should be superior to the properties of conventional steel brands.
Due to the enhanced mechanical and physical properties on the one
hand, and the lower costs for materials and energy on other, the
steels have a resource for long term operation with reduced
production costs. Thus improving the quality of the steels [2] by
means of invention of a complex of enhanced mechanical and
physical properties at lower production costs ensures the long time
operational resource of the products in which the steels are used.

Metallurgy under pressure is one of the trends for
development of the qualitative metallurgy. This is a method for
obtaining of new steels and alloys under pressure above
atmospheric pressure in two main directions: alloying of classic
steel brands with superequilibrium concentrations of nitrogen;
creation of new steel brands by optimizing the chemical
composition of known steel brands, including nitrogen
concentration. The Institute for Metal Science, Technologies and
Equipment with Hydroaerodynamic Centre (IMSTCH-BAS) has
created theoretical grounds in the field of alloying with
superequilibrium nitrogen concentration and development of new
steel grade-high nitrogen steels and technologies for their
production by the methods of the metallurgy under pressure[2]. The
technological concepts are based on the original Bulgarian methods
for gas counter-pressure casting (CPC) and electroslag remelting
under pressure (ESRP). The main advantages of CPC and ESRP for
steels production and their alloying with nitrogen include: uniform
nitrogen distribution within the ingot since nitrogen is introduced in
the liquid bath that is intensive stirred and homogenized; possibility
of precise adjustment of the nitrogen concentration; replacement of
the expensive alloying elements, such as nickel; smooth and
uniform filling of the mould with melt; because ofthe technological
pressure qualitatively new ingots were produced in comparison with
those produced upon conventional casting methods:with improved
structure, high density and smaller raiser; versatility in obtaining
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different brands of alloyed steels, especially in combination with
ESRP.

Using the available laboratory facilities in combination with
the scientific and technologic potential of the researchers, various
new steel brands and technologies for their production were
developed A number of steel brands with increased nitrogen
concentration have been developed in IMSTCH-BAS: high-speed
steels, hot-die, cold-die, structural, etc. It was proven that the high-
nitrogen steels obtained 30% to 150% higher mechanical
parameters in comparison with nitrogen-free steels. Thus the cutter
instruments made of the high-nitrogen steel type P6A2MS35 (analog
to P6M5, according to DIN S 6-5-2) were charcterised by 38% to
100% higher exploitation parameters [2].

The increased exploitation cycle of the frictional elements of
machines and tools is related to the problem of increasing the wear
resistance of the austenitic steels used. One of the effective methods
of increasing the wear resistance of steels is nitriding. The high-
temperature nitriding regimes used in industry (Ty>650°C) provide
a sufficient depth of hardness of the surface layer, but lead to a
decrease in the strength or embrittlement of the core of the part and,
as a consequence, to a decrease in their service life. The wear
resistance of many structural steels is directly related to their
strength (hardness), which essentially depends on the chemical
composition of the steels. Due to the significant solid solution
strengthening and strain hardening, high nitrogen austenitic steels
are promising as a wear-resistant non-magnetic material. The
strengthening action of nitrogen exceeds that of chromium or
manganese. The dependence of the strength of high-nitrogen
austenitic steels on the concentration of nitrogen has a linear
character.

The aim of the present development is a comparative study of basic
mechanical characteristics of high-nitrogen structural steel of
responsible purpose for spedial engineering and analysis of the
structure by means of non-destructive testing.

2. Experimental

The experimental compositions were obtained at the IMSTCHA-
BAS of an installation for the production of nitrogen and high-
nitrogen steels of various grades of the company Leybold Heraeus-
Germany [2]. The studied steel 30CrNi2MoN2V is alloyed with a
superequilibrium amount of nitrogen at our established equilibrium
concentration of nitrogen of 0.0465 %. The production unit is an
induction furnace with a crucible for melting steel in an amount of
up to 10 kg with the possibility of working under vacuum, under
atmospheric conditions and under pressure up to 3 MPa. A
diagram of the furnace is shown in Fig. 1, and a general view of
the installation in Fig. 2. The installation allows volumetric
saturation of the steels with nitrogen, and the alloying with
nitrogen is carried out by means of hard nitrided ferroalloys
(nitrogen carriers). Depending on the brand of steel, all desired
nitrogen concentrations for steelmaking are achieved. In this way,
expensive alloying elements are replaced and steels with improved
or new service properties are obtained.
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Fig. 1. Diagram of an installation for obtaining for casting under
nitrogen pressure:

1-sluice chamber; 2-viewing hole;

3-control panel; 4-mould for casting;

5-autoclave; 6-induction oven

with

steels

Fig. 2. General view of an installation a

control unit

Non-destructive investigations were carried out in the Laboratory of
non-destructive testing in IMSTCH-BAS. License 1-1193
registration number 04328 for using of ionizing ray sources for
scientific and economic purposes. Non-destructive control with
radiation methods and with roentgen defectoscope of type 200/5
model MXR-200. Technical parameters: spot focus 2, 45x2, 80 mm;
anode current 5 mA; tension 180 kV at measured equivalent dose
0,210 mSv with tapping + 0, 8 %. Work conditions and reading of
the roentgenograms are conformity with Standards BDS EN ISO
[3].

Point of the non-destructive testing: Roentgen (X-ray) or Gamma
rays are using in the radiation control methods. They penetrate
across optical untransparent bodies and operate over photographer’s
films similar to light rays. Under their operation some substances
like for example Zink sulphide, shining (luminescence).

In the roentgen graphic control the radiation source (Roentgen pipe)
is placing at a certain distance from object so as the rays to be direct
perpendicularly on the axis. On the contrary side Roentgen film is
settings. In the irradiation time (X-ray treatment) the film is situated

18

under action of rays in the course of determinate time named
exposition. Follows removal of the film in dark from the cassette,
development and fixing in order to obtaining a steady
photographer’s picture. As a result on the section of the investigated
object on separate places the picture is with irregular degree of
tarnish. Rays who fall into film after passing through a defect are
absorbing to a smaller degree in comparison with the rays passed
through dense metal. First rays cause stronger darkening of
determinate section of film (4, 5).

3. Results and discusion

The mechanical properties are determined by the results of short-
term strength and notch-impact strength tests. The tensile strength
tests (Rm, MPa) are carried out according to BS EN 10002-1:2000
on standard samples by a diameter 10 mm and length 50 mm (As-
specific elongation, %; Z- reduction of area, %; HB-
Rockwell hardness). The notch-impact strength tests to Sharpie
(KCV, MJ/m?) — on standard samples by section 10x10 mm to BS
EN 10045-1:2001 at temperatures 20 °C and 350 °C. The obtained
experimental results are submitted in Table 1. The analysis of the
obtained results shows that in comparison with nitrogen free steel
34NiCrMoV 145 (DIN) the investigated nitrided composition steel
of 30CrNi2MoN2V type have higher values of yield strength Rg,,
MPa and Rm at room and at the increased temperatures, together
with the notch-impact strength at 20 °C. All compositions, with the
exception of nitrogen free composition Ne 11CCP, satisfy the
technical requirements Ry, >1000 MPa at room temperature. At the
increased temperatures values of Rg2 >900 MPa have only the
compositions with nitrogen content (concentration) Cy in wt. %
from 0,07% up to 0,11 % (Ne 12CPC, 6ESRP). With respect to
the plasticity and notch-impact strength characteristics the
investigated compositions have properties essentially exceeding the
technical requirements. Thus the sum of nitrogen and

carbon concentration in the nitride compositions was kept in the
same limits, as for steel 34NiCrMoV 145. The best combination of
strength (Rp; >900 MPa) and notch-impact strength (KCV>0, 60
MJ/m?) characteristics is obtained after hardening and tempering at
temperatures accordingly 900 °C and 550 °C, 580 °C.

On metal of two ESRP nitrided composition (9 and 10) the
influence of long thermal loadings at the increased temperatures at
350 °C on the short-term mechanical properties of steel
30CrNi2MoN2V is investigated. The mechanical properties in an
initial condition and after long thermal loadings at testing
temperatures 20 °C, -20 °C and 350 °C are given in Table 2. In the
long thermal loadings at temperature 350 °C during 2000 hours it is
observed insignificant softening, to what the strength characteristics
reduction testifies with increase of the notch-impact strength. The
decrease of the vyield strength after long thermal loadings at
temperature 350 °C does not exceed 5 %. It proves that the long
use of details from nitride steel 30CrNi2MoN2V will not cause
visible softening and embrittlement of the material and subsequent
brittleness destruction. Figure 3 presents obtained by non-
destructive testing an X-ray image of the structure of the studied
high-nitrogen of responsible purpose for special engineering steel.
A dense structure was established, without defects.
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Table 1. Short-term mechanical properties

No Heat treatment Testing temperature, Ttest = 20°C 31;85&
ingot
Cn Wt A5 Z KCV,
Thard °C | Tiemp °C ’g % Ro; MPa | R, MPa % % HB MI/m? Ry, MPa
580 1120 1190 16 65 380 0,763 940
11CPC 900 600 0,025 995 1110 16 65 340 0,799 880
580 1150 1210 17 61 385 0,610 960
12cPC 900 600 0.081 1095 1195 16 63 339 0,767 910
580 1150 1240 16 66 389 0,787 975
SESR 900 600 0,012 1070 1150 17 69 330 0,885 910
GESRP 900 580 0,074 1070 1170 16 62 389 1,031 910
600 950 1020 17 69 315 1,385 855
550-6h 1145 1245 16 64 380 0,545 975
TESRP 900 550-12h 0,107 1120 1195 16 67 - 0,719 935
580-6h 985 1083 16 67 - 0,955 835
900 580-12h 1120 1199 15 65 - 0,790 925
600-6h 999 1115 17 63 - 0,895 869
8ESRP 600-12h 0,085 1120 1182 16 65 - 0,729 915
1000
620-6h 1029 1119 17 64 - 0,889 855
34NiCrMoV
145 (DIN) 860 580 970 1110 17 65 - 0,780 780
Table 2. Mechanical properties after long thermal loadings
Testing temperature, Ttest=20 °C Ttes-20° Testing te;mpegature,
Ne . Ttest=350"C
ingot Heat treatment R R KCV C; KCV R A5
02 m 0, 0, ’ 2 02 ’ 0,
MPa MPa A5 % | Z,% MI/m?2 MJ/m MPa R, MPa % Z, %

Thard= 900°C, 3 h,
oil; Ttemp=550°C, 12 | 1119 1210 15,0 62 0.639 0,555 949 1050 13 61
h

ESRP | Thard= 900°C, 3 h,
oil, Ttemp= 550°C,
12 h; ageing= 350°C,
2000 h
Thard= 900°C, 3 h,
oil; Ttemp=580°C, 1059 1150 16,0 63 0,790 0,770° 949 1070 15 64

10 12h
ESRP Thard= 900°C, 3h,
oil; Ttemp=580°C,
12 h; ageing= 350°C,
2000 h

999 1090 17,0 67 0,829 0,659 910 1010 14 60

1075 1170 15,0 60 0,795 0,690 929 1040 14 62

structure of the steel was analyzed by the methods of non-
destructive testing. The consumer qualities of steel have been
proven. The mechanical characteristics are determined by the
results of short-term strength and notch-impact strength tests. The
stability of the properties under long thermal loadings was
investigated. The studied compositions of high nitrogen steel
30CrNi2MoN2V or type satisfy the technical requirements:
Ry2>1000 MPa at room temperature. At increased temperatures, Rq,
values >900 MPa have compositions with a superequilibrium
nitrogen content in weight % (Cy, wt %) from 0.07 to  0.11 %.
According to the characteristics of plasticity and notch-impact
strength, the investigated compositions significantly exceed the
requirements of the technical specifications. In the process of long
thermal loadings at a temperature of 350 °C for 2000 hours, an
insignificant softening is observed, to what the strength
Fig.3. Roentgen graphic image characteristics reduction testifies with increase of the notch-impact
strength. The decrease of the yield strength after long thermal
loadings at temperature 350 °C does not exceed 5 %. The structure
was found to be solid, without defects.

4. Conclusion
Comparative mechanical tests of high-nitrogen structural steel
30CrNi2MoN2V for special engineering were carried out. The
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BJIMSAHUE HA XAPAKTEPUCTUKUTE HA MOPCKATA BOJA
BBPXY EOEKTUBHOCTTA HA IOJABOJHUTE OITUYHU
CUCTEMMU 3A KOMYHUMKALUA

EFFECT OF SEAWATER CHARACTERISTICS ON THE PERFORMANCE
OF UNDERWATER OPTICAL COMMUNICATION SYSTEMS

I'n. acucrent n-p unx. Konmapos An.IL
brarapcka Axagemus Ha HaykuTe — IHCTUTYT 110 MeTajI03HaHUE, CbOPBKEHUS U TeXHOIOruu ¢ LIeHTsp o xuapo- u aepoauHaMuKa
,,2Akamemuk Anren bameBcku”

Abstract: Optical communications use a wide range of wavelengths - from the infrared to the ultraviolet spectrum. To account for the degree
of influence of the conditions in the conductive medium, in the case of sea water, on the propagation of optical waves in this type of
communications, it is accepted to consider the influence of two groups characteristics: inherent optical properties (IOPs), which depend only
on the state of the water, and apparent optical properties (AOPs), which depend mainly on the parameters of the light source. When
analyzing the performance of an optical communication system, it is appropriate to use the group of 10Ps, the elements of which are

considered in the article.
Keywords:

UNDERWATER COMMUNICATION, COMMUNICATION TECHNOLOGIES, OPTICAL COMMUNICATION,

APPARENT OPTICAL PROPERTIES (AOPS,) INHERENT OPTICAL PROPERTIES (IOPS)

1. Yeoo

IlogBomauTe Oe3XKMYHM KOMYHHKAllUH B CpPaBHEHHE C
KabemHUTe W OEPKUIHUTE KOMYHHKAIMU Tpe3 aTMmocdepara ce
CONBCKBAT C HOBU M Pa3INYHU HPEIU3BHKATEICTBA, W3UCKBAIIU
CIO)KHM KOMYHHKAallUOHHM YCTPOWCTBa 3a IIOCTMIaHE Ha
OTHOCHTETHO OBp30, HAASKIHO M 3alIUTEHO IpelaBaHe Ha
nHpOpManysi, IOpU M Ha KbcH pascrosHus. [lonBomHara cpenma
MIpUTEXaBa peaulia OTIMIUTEIIHN YEePTH, KOUTO S IPaBAT YHUKAIHA
W J0CTa pas3iIWdHa OT aTMocdepHaTa, B KOATO €€ H3IOI3BAT
TPaAUIIMOHHNTE HA3eMHU KOMYHHKAIIMOHHH CHCTEMH.

ChIIecTBYBaT TPH OCHOBHH TEXHOJOTHH 3a IIOJBOJHH
0e3xuuHN KoMyHukaiuu. EnHa oT Tx e paguouecrorHaTta (RF)
KOMYHMKaIUsI, KOSITO MMa BHCOKa NPOU3BOJUTENIHOCT HAa MHOIO
KbCH Pa3CTOSHUS M IIOYTH He ce Bimsie oT JlorurepoBusi eexr.
Jlpyra TexHojoruara € ONTUYHOTO IIpelaBaHe, KOETO H3UCKBa
TIO3UIMOHUPAaHE Ha TUHHUATA Ha BUAUMOCT.

TexHomorusTa, KOATO € HAH-M3IIOI3BAHATA TIPH CHBPEMEHHHTE
TIOJIBOTHA KOMYHHKAIIHH, € XuApoaKycTiHuHaTa. HezaBucumo, de ce
HaOmomaBa W3BECTHO (DOKyCHpaHE BBPXY XHIPOAKYCTHIHUTE
KOMYHHKaluy, TpsiOBa Ja OTOENeXuM, 4Ye TOBa HsAMa Ja Oble
€IMHCTBEHMAT HAYMH 32 YCTAHOBSIBaHE Ha OE3)KNYHA KOMYHHKAIIUS
B OBbJIenHMTe NOABOIHN MpeXH. Hanpumep onTHYHNTE BBIHH, U I10-
CIELHUATHO Te3U B CUHBbO-3€JICHUs JUAaNa3oH, NpelaraT MHOTO IO-
BHCOKa npou3BoauTeraHocT (Mbps), Makap ¥ Ha KbCH Pa3CTOSIHHS
(mo oxomno 100 m).

Enna oT TIePCTIEKTUBHHTE TIOJIBOTHH ONITHYHU
KOMYHHUKAaIlMOHHHU TexHojoruu ¢ Li-Fi, kosTo n1pmku umero cu Ha
nogobuero cu ¢ Wi-Fi ¢ Ta3n pasnmuka, 4e BMECTO PaJHOBBIHH Ce
M3I10J13Ba M3TOYHHK Ha cBerinHa. Li-Fi TexHOmorusta ocurypsisa
e(ekTHBHA [ABYNOCOYHA KOMYHHUKAIMS MEXKIY HAIBOIHU U
IOABOAHYU IUIABaTEJHU CBAOBE, IOABOJHHM NPEBO3HU CPEICTBA U
po6otn (ROV u AUV) U NO3WIMOHUPAHM HA WIH 10 ABHOTO
MOJBOAHY CTAaHIMM M amapatu ¢ BHcoka ckopocT (Gbps) Ha
nucradnuy 10 100 M B 3aBUCUMOCT OT MBTHOCTTA Ha Bozgara. Li-Fi
MOXe€ Ja H3II0JI3Ba MIMPOK JHANa3oH OT ABDKUHM Ha BBIHUTE, OT
nH(]ppadepBeHns, Ipe3 BUAUMHUS, 10 YITPABHOJIETOBHUS CIEKTBP. Ts
OCUrypsiBa CKOPOCTH Ha KOMYHHKAlMsi 10 THMraOuT 3a CeKyHna
(Gbps) 3a kpaTkd, CpeIHH ¥ IBJITH Pa3CTOSHUSA, KAKTO |
€/IHOTIOCOUCH /MU JBYIIOCOUCH TpaHcdep Ha TaHHH, U3I0I3BAKN
JMHUM HAa BUAUMOCT WM JU(Y3HH BPB3KH, OTPAKEHUS M MHOTO
Ipyru. Tasu TexHonorus He ce orpaHudasa Jo0 LED umu naszepHu
TEXHOJIOTHH WM KbM KOHKpPETHa TeXHUKA Ha IIpHeMaHe ¥ Ipejara
HOBU BB3MOKHOCTH 32 HACTOSIIN U OBJEIIN YCIyTH, IPIIIOKEHUS 1
Kpaiinu norpebutenu. Mupopmanusta, KOSTO ce OOMEHS MOXe Ja
e U B Kpunrtupana Gpopma. OCHOBEH HEOCTATHK Ha TEXHOJIOTHSATA €
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HEOOXOJMMOCTTa OT OE3MPENATCTBCHA JIMHUA Ha BUIUMOCT MEXIY
npeaaBaTens U IPUEMHUKA.

[Tocnennure moctmwxkenus B LED TtexHomoruurte mo3poinxa Ha
masapa Ja ce HOSBU NPONYKLHUS ChC CPAaBHUTEIHO HHCKa IEHA, C
BHUCOKO HUBO Ha CBETIMHHA MHTCH3MBHOCT, C TOJIIMa CKOPOCT Ha
MPEBKJIFOYBAHE, C BHCOKA CHEPrHitHa e()eKTHBHOCT U C M3MOJI3BaHE
Ha ONTUMAJHHU 3a Pa3POCTPAHCHHE HA CBETJIMHATA B MOPCKa BOJa
IBJDKAHA Ha BbIHHTE. ONTHYHHUTE MOJBOJAHH KOMYHUKAIIHOHHU
CHCTEMH, KOWUTO ce pa3paboTBaT, ce pealm3upar Karo MOOWIHU
MWIaTOpPMH, H3BHPIIBAIIN WHTEPAKTUBHH OIEPAMH B PEATHO
Bpeme. [lo-pasmpocTpaHeHUTe ABOWKH MpemaBaTel/ TMPHEMHHUK B
ONTUYHHUTE CUCTEMH ca 3a n3TouHuk LED wmnm nazepen auon, a 3a
MPUEMHUK JTaBHHEH IO (avalanche diode) WA
(dboroymHoxuTeHA TpHOa (photomultiplier tube - PMT). [IuzaitHbT
Ha CHUCTEMHTE 3a ONTHYHA KOMYHHUKAIIHs TPAOBa /1a BKJIIOYBA U300p
Ha CTpaTerus 3a HACOYBAHE M MPOCICIIBAHE Ha KOMYHUKAI[MOHHATA
JIMHUS, N300p Ha W3TOYHHK M JIETEKTOp Ha CBETJIMHATA U W300p Ha
METO/I Ha MOJYNAIHS Ha CBETIMHHUTE JIBYH.

2. Pesynmamu u ouckycus

OnrtuyHaTa TEXHOJIOTHSATa MOXE Ja OCUTYPH II0-BUCOKH
CKOPOCTH Ha TpaHC(ep Ha JaHHU B CpPAaBHEHHE C pPaJHOYECTOTHATA,
3a 00XBaT Ha pa3NpOCTpPAaHEHHE OTPaHUYEH IO HIKOJKO JECETKH
Mmerpa. CKOpoCTTa Ha pa3NpoCTpaHEHHe Ha ONTHYECKHTE BBIHU B
MopcKara BoJa € C OKoJlo 4+5 mopsirbka Mo-royiiMa OT Ta3d Ha
aKyCTHYHHTE BBJIHM, mopamd Koero edekra Ha Jlomiep
NPaKTHYECKU € He3HaYMTeNIeH. Pa3CTOSHUETO Ha pasnpoCTpaHEHHe
Ha ONTHYHWTE CHUTHAIM 3aBHCH OT YECTOTHHUs auana3oH. CHHbO-
3€JICHUAT ONTHYEH MPO30peIl € C MO0-HHUCKa CTereH Ha abcopOuws,
KOETO B MOJBOJHUTE KOMYHMKAIIMH OINpPEIeis H3IOJI3BAHETO Ha
CBCTJIMHHU U3TOYHULIHN U AETEKTOPH, pa60TemM B TO3M YECTOTCH
JIMAna3oH — MpU IbJDKHHA Ha BhiHATa ~ 490+520 nm [1].

3a oTyuMTaHE CTENEHTa Ha B’b3ﬂel\;ICTBI/Ie Ha YyciaoBusTa B
OpoBOAANIATA  Cpelda, B  Ciyd4as MOpCKa BOJd,  BBPXY
Pa3NpOCTPAaHEHUETO Ha CBETJIMHATA MPU ONTHYHHTE KOMYHHKALIMU
€ IPHETO Jia Ce OTYMTA BIHSHHUETO HA JBE TPYIH XapaKTEPUCTHKHU:
NPHUCHITATE ONTHYHU cBoMcTBa (inherent optical properties /IOPs/),
KOUTO 3aBHCAT CaMO OT CBCTOSHHETO HAa BoOJara, M BHIUMH
ONTHYHHU CBOMCTBa (apparent optical properties /AOPs/), kouto
3aBUCAT OCHOBHO OT I1apaMETPHUTE Ha N3TOYHUKA Ha CBETINHATA.

[Ipucpmure ONTHYHM CBOMCTBA ca CBOWMCTBA Ha MOpCKaTa
cpema, KOMTO HE 3aBUCAT OT IIOJIETO HA OKOJIHATa CBETJIMHA
(ocBerenoct). IOPs ompenenst KOIMYECTBEHUTE CTOMHOCTH Ha
cBoifcTBara 3a abcopOiys 1 pasceliBane Ha BOXHOTO Tsuto. AOPS ca
CBOIicTBa Ha MOpCKaTa BOAA, KOHTO 3aBHCAT KaKTO OT cpenaTa
(IOP), Taka u oT reoMeTpuyHaTa (HacOYeHa) CTPYKTypa Ha MOJIETO
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Ha OKOJIHaTa cBeTJIMHA. Te Morar Ja ObaaT MOJEe3HH JECKPUNTOPH
Ha BoAHOTO Tsu0. Yecto wu3nomsBanu AOP ca pasnuunu
KOe(DUIIMEHTH Ha OTpa)KeHUE, CPEOHM KOCHHYCH (MHTErpal oOT
cos\0° 3a JnajeH aManasoH, pa3JelicH Ha IbDKHHATA HA TO3M
JIMaIa30H U MOXKE Ja ce NPIIOXKH 3a aHAJIM3UpPaHe Ha TPENTEHHATA
Ha Maxayjo, ONpeAeNsHe Ha CpegHaTa TeMIeparypa Ha JajeH
PETHOH 3a OmpenelNieH IepHoj] OT BpeMe WM IpH o0paboTka Ha
CUTHAIM 32 aHaJIM3 Ha YECTOTHHTE KOMIIOHEHTH Ha CHTHaja) U
KoeUIIMEeHTH Ha O] y3HO 3aTUXBAHE.

IOP u AOP ca B3auMHO H3KIIOYBAIllM CE€ JAECKPUNTOPU Ha
ONITHYHYU CBOWCTBA, TOECT HENIO HE MOXKe Ja ObJe eXHOBPEMEHHO
IOP u AOP. PaguomerpudyHUTE NPOMEHIMBU, ONUCBAILIU
pa3IMYHUTE W3TBUBAHUSA, KOUTO IaBaT MHGOPMANUs 332 ONTHYHHTE
CBOIiCTBA Ha BOAHOTO Ts10, He ca HuTo IOP, mHuto AOP.
YpaBHEHHETO 3a NMPEHOC Ha Paauanysi, KOETO CBbP3Ba ONTHYHUTE
CBOIfcTBA Ha BOJHOTO TAJIO M CBETIMHAaTa BBB BOJATa, €
pa3paboTeHO B TEOPHATA 3a paguandoHHus Tpancdep [2].

IIpn anamm3 Ha eQeKTUBHOCTTa Ha CHCTEMa 3a ONTHYHA
KOMYHHKaIUs € Ielecbo0pa3sHo Ja Oble W3IoJI3BaHa rpynara Ha
IOPs, a mo-cnenuarHo KOeHUIIMEHTHT Ha CIIEKTPATHO MOTIbIIAHE 1
¢yHKIMATA 3a pa3celiBaHe Ha CIIEKTPaIHUS 00eM, B KOSTO BIIM3a
KaTro eNeMEeHT Koe]HIleHTa Ha oOTpas3sBaHe. 1oi ce wH3MmoN3Ba
OCHOBHO 32 OIICHsIBaHE MBTHOCTTA Ha BOJATA.

Koraro cBerimHara B3auMozeiicTBa ¢ MaTepusaTa, MOXKE Ja ce
CIlydr emHO OT jABeTe Hema. CBeTIMHATa MOXKE Ja M3Ue3HE, KaTo
HeliHaTa eHeprus ce mpeobpasyBa B Jpyra ¢opma KaTo TOIUIMHA
WM SHEeprusTa, ChAbpIKallla ce B XUMUYECcKa Bpb3Ka. To3u mporec
ce Hapuya abcopOuust. CBeTiMHAaTa MOXE CBINO Ja HPOMEHHU
IOCOKaTa W/WIM Ib/DKMHATa Ha BBbIHATa cuU. Bcekn oT Te3m
mporecu ce Hapuya pasceliBane. CBoiicTBara Ha abcopOuus u
pasceiiBane Ha cpega KaTO MOPCKa BOAA C€ OIMCBAT OT
HEIHWTE MpUChIIM ONTHYHU cBoicTBa i IOPs, Te ca cBoiicTBa
Ha cpefaTa M HE 3aBHCAT OT OKOJHOTO CBETIIMHHO moine. ToBa
O3HauaBa, ye oOeM BoJa MUMa J00pe NedhUHMpAHH CBOWCTBA Ha
abcopOumst U pasceiiBaHe, HE3aBHCHMO JajlM TaM HMa CBETJIMHA,
KOATO 1a ObJe abcopOMpaHa WM pasnpbcHATa, ¥ MOTaT na Obaat
M3MEepeHH B J1abopaTopusTa BbpXy BOJHA IPo0a, KAKTO M Ha MSCTO
B okeaHa. [IpuchIquTe ONTHYHM CBOWCTBA HA OKEAHCKHTE BOJH
BKJIIOYBAT OOIIOTO TIOTJIBIIaHE W KOSPHUIHUEHTHUTE Ha OOpaTHO
pasceiiBaHe, KaKTO M pa3[elNsHeTo Ha Te3d CBOMcTBa Ha
KOMITOHEHTH Ha O0OpaTHO pa3celiBaHe Ha YaCTHIH, IOTIIBIIAHE,
JIBDKAIIO ce Ha (DUTOIUIAHKTOH, M IOTJIBLIAHe, ABJDKAIIO ce Ha
pa3TBOpeHa OpraHMYHA Marepusi M ICTPUT (OpraHHYHA MaTepHs,
KOATO C€ YMHpPAaHETO Ha OpraHM3MHTE WIM B pe3ynTaT Ha
JKM3HEHaTa MM IIOJydaBa IpH AEHHOCT KaTO BKJIOYBA BCHYKH
HEXXHBH pa3Nafalid ce€ YacTH (ThKAaHM) HAa OPraHW3MH, KaKTO H
TEXHHUTE CKCKPEMEHTH).

Besxo B3aumozeiicTBue Ha CBETIMHATa ¢ MaTepHUATa MOXKE Ja
JIOBeJe 1O MPOMSHA B IIOCOKaTa WM ABIDKMHATA Ha BhIHaTa. Hsama
3HAQUCHHE JajH MPOMSHATa B IIOCOKATa MJBA OT OTPAKEHHE MM
NpeyynBaHe OT MOBBPXHOCT (KaTO CIbHYEBA CBETJHMHA, OTpa3eHa
WM TIpeAajeHa OT MOpCKaTa MOBBPXHOCT), OT OTPaKCHHE I
IpedynBaHe OT YacTula, KOSATO € MHOI'O IO-rojisiMa OT AbJDKUHaTa
Ha BBJIHATAa Ha CBETJMHATA, WIA OT EJIEKTPUYECKO IIOoJIe,
pa3NpocTpaHsBaIIO Ce Ha CBETINHATA, Kapallo eJIeKTPOHUTE B aTOM
WM MOJIEKyJla Ja TPENTAT M Aa M3TbYBaT CBETJIMHA BHB BCHYKH
nocoku [5]. Pa3ceiiBaHe Ha CBETJIMHHMS b4 MOXKE Ja Bb3HHUKHE
KOTaTo TPeMHHAaBa OT 00JAcT ¢ €AWH HMHAEKC Ha IpedylBaHe B
obacT ¢ pa3nuueH UHJICKC Ha npedynBaHe. ChIIacHO ypaBHEHUsTA
Ha Makcyen, CKOpPOCTTa Ha CBETJIMHAaTa B JajieHa cpega ce
ompeziensi OT HeWHAaTa MarHUTHATA U EEeKTPUYecKa MPOHHUIAEMOCT.
VHAeKkchT Ha IMpedynmBaHE € OTHOLICHHETO Ha CKOPOCTTa Ha
CBeTIIMHATa BBB BAaKyyM KbM CKOpPOCTTa B  Cpejara.
IloBBpXHOCTHOTO pa3celiBaHe ce OTHacs 1O pasceifBaHe,
MIPUYMHEHO OT MPOMSHA B MHIEKCa Ha MpedylBaHEe HA IpaHUNATA
MEXIy IBE Cpeld, KaTo HampuMep Ha TpaHMIaTa BBH3IAYX-BOJA.
OO0eMHOTO pa3sceiiBaHe ce OTHacs A0 pasceiiBaHe, MPUYMHEHO OT
MpOoMsHa B MHJEKCa Ha MPEeUYyIBaHe B Cpesia, KaTO HAapUMep BOJHO
Tsno. Ha ®ur. 1 ca noka3aHu CTOHHOCTHTE Ha HHIEKCHTE Ha
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MpeuynBaHe IPU MPEMHUHABAHE HAa CBTIMHEH JIbY MEXIY J[Ba CIOS C
Pa3IMYHU XapaKTEPUCTUKH:
A =51450m § = 35%

$ =36% p=10 Pa (1 aim) 1 =541 nm p=105Pa

0 T T T
I w 0 1000 {A{sﬁ
850 .
", e o>
A QT 10 s
E 8- 3 = D
- o] &8 £k 3
E 550F= J B2 5 et
Z L g E 00 E s =
5 Eﬂﬂ\ £ s : e
=
I T 5 —
& il I M

0 1
w15 20 25 0 A th 15 20 25 30 0 5 1015 20 25 30
Tesmeparypa iy Temneparypa 75

00
05
Temmepatypa | ()

@uez 1. Peanen unoekc na npeuyneéane Ha 600ama 3a u3OPaHu CMouHoOCmu
Ha HanA2aHe, MeMNePamypa u coneHocn

ObemMHOTO pascefiBaHe Moxe Jnga ObJe NPUYHHEHO OT
HAJMYHETO Ha JHMCKPETHH YacTWIM, BIPaJIeHd B cpenara, OT
TOIUIMHHK (IIyKTyallud B IUIBTHOCTTa WIH OT TypOyJIEHTHO
CMECBaHEe Ha TEYHOCTH C Pa3MYHU (HH3MYHM CBOiicTBa. MHAEKCHT
Ha TIpeYylBaHe B MOPCKaTa cpena, MPEAU3BUKAaH OT TypOyJIeHINs,
MOXE Ja ce Npeau3BHKa OT (UIyKTyallud B TeMIeparypara H
COJICHOCTTa, KaTo BOJaTa CE pasriexIa KaTo HEeNpeKbCHaTa, HO
JIeKO HexoMoreHHa cpexpa. duykTyanmure Ha Temieparypara H
COJICHOCTTa TeHepHpar JpeOHOMamabHHu, HO MPOCTPAHCTBEHO
HETIPEeKbCHATH MPOMEHH B MHIEKCa Ha IpedylBaHe, KOUTO OT CBOS
CTpaHa IPUYUHSABAT MaJKH BIVIOBH OTKIOHEHHS B IIOCOKAara Ha
pa3npoCTpaHeHNE Ha CBETNIMHATa. Te MPUYHHABAT OTKJIOHSABAHE Ha
B Jla3epHHUTE JIb4YM. TakuBa e(eKTH 4ecTo ce Hapuyar ,,0NTHYHA
TypOynentHocT . B arMmocdepata ontuuHata TypOyneHIHSA €
OTrOBOpDHa 32 MHTAHETO Ha 3BE3AUTE MM  OJICCTALIOTO
U300pakeHHe Ha JajedeH OOeKT, HaOmozaBaH B ToOpel] JeH.
HesaBucumo, 4e npean3BUKaHUTE OT TYpOYJICHIMATA KOJIeOaHHs B
MHJEKCa Ha IpedylBaHe ca HE3HaYMTEJIHH B cpaBHeHHe ¢ 3%
»(QIYKTyanus“ KOrato CBETJIIMHATA CpEIlHE IUIAaHKTOHHA KIIETKa,
MOPCKOTO TIPOCTPAHCTBO MOXKE J1a C€ IMpEeICTaBH KaTro C MHOTO
TypOyJIEHTHH METHA BOAA C PA3JIMYHU pasMepH, KaTto CBETJIMHATA
JIEKO, HO HENPEKbCHATO MPOMEHs I0COKaTa CH JOKATO MPEeMHHaBa
npe3 BOjaTa ¢ HENMPEeKbCHATO MPOMEHSIII Ce MHEKC Ha MpeyyIlBaHe.
ToraBa € BB3MOXHO KyMYyJaTHBHHUSAT e(eKT OT TypOyleHTHHTE
¢uyKkTyallMu 1a NpPOMEHHM II0COKaTa Ha CBETJIMHATa C 4acT OT
rpanyca [3]. Te3u OTKIOHEHUS, NPEIU3BUKAHN OT TYpOYJIEHTHOCT,
ce TMposBSIBAT B H3MEpBaHMsATa Ha OCPEAHEHO 3a BPEMETO
pasceliBaHe KaToO ToJieMHd CTOMHOCTH Ha (DYHKIHATA 3a pasceiiBaHe
Ha obema (VSF) mpu MHOrO Majku briM Ha pasceiiBade [4].
PasceiiBaneTo "ecTo ce ommcBa upe3 (a3oBaTa QYHKIHSA, KOATO €
VSF, HopMmanu3upana KpM 0OIIOTO pasceiliBane. Toll mpemocTass
nHdopmarms 3a popmara Ha VSF He3aBHUCHMO OT rojemMuHara Ha
MHTCH3UTETa Ha pascesHaTa cBemMHA. VSF ommcBa BIIIOBOTO
pasnpeseneHde Ha HENoJsIpU3upaHa CBETJIMHA, pas3lpbCcHAaTa OT
HeliHaTa MbpBOHaYaiHa nocoka (Pur. 2).

Pasups.ckpane Hanpex

Pasupsexnane naiax

Mexypuera

OTHOCHTETHA WATEHINBROCT HA pasceiiBane

X
‘Brea na paiceiisane
Duz2. Cmoiinocmu na VSE usuucnienu om meopusma na Mie, 3a
6b30YXMEXypuema, pazmeopeHu MUHepal u OUOL02UIeH MAmepual

Mspka 3a ofmjarta BelMYMHA Ha pascesHaTa CBETIMHaA, 0Oe3
oryiell Ha HEHHOTO BIVIOBO paslpeneieHHe, ce JaBa OT
koeuLueHTa Ha pa3ceiiBane a(A), koeto e uHTerpai Ha VSF Bbpxy
BCHYKHU MAJIKH BIJIM Ha pa3celiBane. Msipka 3a o0ara BeJTMYMHA Ha
pascestHaTa  CBETIMHA, 0e3 oOmeJ Ha HEHHOTO  BIVIOBO


https://oceanopticsbook.info/view/radiative-transfer-theory
https://bg.wikipedia.org/w/index.php?title=%D0%9E%D1%80%D0%B3%D0%B0%D0%BD%D0%B8%D1%87%D0%BD%D0%B0_%D0%BC%D0%B0%D1%82%D0%B5%D1%80%D0%B8%D1%8F&action=edit&redlink=1
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pasmpeneneHue, ce JgaBa OT KoepUIMEHTa Ha pas3celiBaHe,
Pagumanusta, pascesHa Hampea, 3aeMa  IOJNYKBIOOTO  OKOJIO
Majamus b4 U OPUEHTUPAH BCTPAHM OT W3TOYHMKA, a OOpaTHO
Pa3CcesHOTO JIbUEHHE 3aIIbJIBa IPOTUBOIOIOKHOTO MOIYKBJIOO.

3a pasnmka oT pa3ceBaHETO abcOpOIHATa € CHITHO CIIEKTPAIHO
3aBHCUMA. ['OleMHHATa W CHCKTPATHUTE XapaKTEPHCTHKH 3aBHCST
OT KOHIICHTpAlHUSTa M ChCTAaBa HA YACTUIIMNTEC M PAa3TBOPCHHTE
ChCTaBKH W camara Boja. [Ipuceniure ontianu cBoiictBa (IOPs) ca
KOHCEpBAaTHBHM CBOWCTBa W CJIEJOBATelIHO BEJIMYMHATA Ha
KoeuIeHTa Ha abcopOuys Bapupa JIMHEHHO C KOHIIEHTpaIMsATa
Ha aOcopOupamus Martepuan. TeopeTHYHO, KOEQUIMEHTHT Ha
MOTJIBIIIAHE MOXE J1a Ce M3pa3u KaTo cOOp OT KOe(UIIMEHTHTE Ha
NOTNIBIIIaHE Ha BCEKM KOMIOHEHT. Ha mpaktuka obaue He e
BB3MOXKHO Jla C€ W3MepAT aOCOpOIMOHHHTE CBOMCTBA Ha BCEKH
otaeneH abcopOMpall KOMIIOHEHT M 3aToBa Te MoraT aa Objar
TpyNUpaHH B OTACIHU abcopOWpald ChCTaBKA BB3 OCHOBa Ha
CXOJICTBO B TEXHHTE ONTHYHH CBOWCTBA W/WIH aHATUTHUIHO
0a3upaHu IpyIu, CbOTBETHO BOAA, (GUTOILUIAHKTOH, HEBOJOPACIOBH
YaCTHUIX U OIIBETEHA Pa3TBOPEHA OpraHUYHA MaTEPHs.

KoeduuneHTsT Ha morTpIIaHe Ha COJIEHATa BOJA, U3YHCICH OT
pe3yarature Ha u3cnenBaHuATa Ha Cmur u belikbp, moxasBat
crovinoctu 0,022/m, 0,017/m, 0,0145/m, 0,0196/m u 0,0357/m,
CHLOTBETHO 3a JBJDKMHM Ha BhiHaTta 380nm, 400nm, 450nm, 490nm
u 510nm, T.e. 3aBHCHMOCTTa Ha KOC(HIICHTa Ha IMOTJIBIIAHE Ha
MoOpcKaTa BoJa HE € MOHOTOHHAa M MHHHMAalHaTa CTOHHOCT Ha e
0,0145/m, crorBercTBaia Ha A=450 nm.

Abcopbuusita or Boxa (Pwur. 3) e cmaba B CHHUSI CIICKTBD U
CHJIHA B YEPBEHUs M Bapupa B 3aBUCHMOCT OT TeMIepaTrypara H
COJICHOCTTA!

500 800
JInTAHAA HA BBARATA (Nm)

700
@uz 3. Abcopbyuonen cnekmvp 3a 4ucma 00a

Abcop0OuuATa OT YacTHIM Ce pasfens Ha (UTOMIAHKTOH M
HEBOJIOPACIIOBU YaCTHLIU (NAP) c MOMOIIITa Ha
CHEeKTPOGOTOMETPHUS M EKCTPAKI[MOHHA TeXHHUKA. AOcopOrusTa Ha
(DUTOIIAHKTOHA JEMOHCTpPHUpA HaW-CIIEKTPAIHUTE BapHallMM Ha
KOMTO ¥ J1a € OT KOMIIOHEHTHTE TIOpaayl WHANBHIYATHATE CIICKTPH
Ha abcopOiysi Ha MUTMEHTa, HO KaTo ILUI0 TIOKa3Ba IHKOBE B
CHHHTE ¥ YepBEHUTE 00JACTH Ha CIIEKTHhPa MOPaId TIOBCEMECTHOTO
npuckcTBUe Ha Xopodui (Pur. 4.):
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Due. 4. Obwy cnexmvp Ha noanvuane Ha GUMONIAHKIMON 3d CbCIMAG HA
cmeceHu 6odopaciu

AbcopbumsaTa Ha HeBojopacioBu uactuim (Pwr. 5.) e Haii-
CHJIHA B CHHBOTO, KaTO HaMaJlsiBa MPHUOIU3UTEIHO eKCIOHEHIIHAITHO
KbM UEpBEHOTO. TO3M KOMIIOHEHT, ONepaTHBHO JeduHMpaH,
BKIIOYBA  JKMB  300IUIAHKTOH ¥ OakTepud, KakTo U
HENMIMEHTUPAHUTE YacTH Ha (UTOIUIAHKTOHA (KJIETBYHU CTEHH,
MeMOpaHu M T.H.), IETPUTHH MaTe€pHand, KakTO M HEOpraHUYHHU
YaCTHULIH:
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Due. 5. Oow cnexmvp Ha abcopbyust Ha HEEOOOPACIOBU YACMUYU 34 CMECEH
cvemag

3a omuroTpoHH CpeaH ¢ MHOTO HUCKHM KOHICHTpalUH Ha
CyCIIEHJMpaH W pa3TBOPEH MaTephal, KOeQUIMeHTHT Ha
HOTNIBLIAHE € JIOMHMHMpPAH OT BOJATa M JBJDKMHATa Ha BbJHAaTa Ha
MHMHHMMAJIHO HOTJIBLIAHE € B CHHBO, OTKBJCTO MIBA U CHHHAT LBAT
Ha MOpCKaTa BoJa. 3a eyTpopHYHU W/WIH KpaOpekHH cpeau C
BHCOKM KOHLCHTpAllMM Ha CYCIICHIMPaH W DPa3TBOPEH Marepual,
KOe(MIUEHTHT Ha IOTIBINAHE € JOMHUHHPAH OT TO3W MaTepHall u
IBDKMHATA Ha BBJIHATa Ha MUHHMAJHO IOTJIBIIAHE Ce N3MECTBa
KBbM 3€JICHOTO, TPUAABaiKH 3€JIeH IBIT Ha Ta3u cpeja.

Koraro naszepeH b4 ce pasmpocTpaHsBa Ipe3 BOJHATA Cpeia,
yacT OT eHeprusiTa Ha Jipya ce abcopOupa ot Hes. Tasum
abcopOupaHa eHeprusl 3arpsiBa BoJaTa M IPOMEHS HHIEKCa Ha
npedynBaHe M BOJAM JO HM3KPHBSIBAaHE HA CaMHs JIbY, KOETO ce
Hapuda eQeKT Ha TEePMUYHO pa3lb(BaHe — YBEIMYaBaHE Ha
HaNpevyHOTO ceyeHue Ha pya (thermal blooming), koiito e exun o
OCHOBHHTE (DakTOpH, BIMSACIIM BBPXY XapaKTCPUCTHKHTE Ha
JIa3epHUTE JTBYH, Pa3NpOCTpaHsBaIlH ce Ipe3 Mopckara Boja. Vima
HSKOM DPA3IMKH MEXAY XapaKTepPHUCTUKUTE Ha MOpCKaTta Boja U
aTMocdepara. [IppBO, CONEHOCTTa CHIIECTBYBAa B MOpCKaTa BoJa U
CTOU BBIIPOCHT KaK COJEHOCTTAa HA MOpCKaTa BOJA BIHUSC BBHPXY
TepMUYHOTO pasibhBane? Bropo, B MopckaTa Boja KOSPHUIUCHTHT
Ha TOTJIBIIAHE € MHOTO MO-BHCOK OT TO3U B armocdepara M Toif
Bapupa Obp30 C IBJDKHHATA HA BBJIHATA. AKO BCHYKH NTapaMeTpH ca
MOCTOSIHHH, C U3KJIIOYEHHE Ha JIB/DKMHATA Ha BBJIHATA, TOTUIMHHUAT
edekT Ha pa3ub(BaHETO CTaBa MO-CEPHO3EH C HaMasIBaHETO Ha
IbDKMHATA Ha BBJIHaTa. M Hakpas, mpu pasinyHa ABJIOOYMHA Ha
MOpcKaTta BOJa CTOMHOCTHTE Ha TeMIlepaTypaTta, COJIEHOCTTa,
HAJSITaHEeTO, IUTBTHOCTTA W CKOPOCTTa HAa TEYCHUETO Ca pa3jInyHH,
KOETO IOCTAaBs BBIIPOCA KaK ce MPOMEHs TEPMUYHOTO pasibdhBaHe ¢
IBIOOYMHATA HA MOpcKara Boma? 3a aHANM3M Ha TEPMHYHOTO
pasibhBaHe Ha Jla3epeH b4 B MOpCKAara BOJa C€ M3MOJI3BAT
koeuIMeHTHT Ha uHTeH3uTeT Ha Strehl (SR), koiiTo ce ompenens
KaTO ChOTHOLIGHHE MEXAY NMUKOBUTE MHTEH3UTETH CHOTBETHO ChHC
n 6e3 TepMHYHO paslb(pBaHe, W EHEPTHHHHMAT KOSHLIMECHT Ha
Strehl (SR ), koiiTo ce onpenenst KaTo ChOTHONIEHHETO Ha peajHaTa
MOII[HOCT Ha JIb¥a KbM HJiCaTHATa MOIHOCT Ha JIbY4a B PAMKHTE Ha
JaZeHO0 BOJHO MpOoCTpaHcTBO. OYEBHIHO €, Ye MO-HUCKAaTa
croitnoct Ha Strehl (SR), o3nauaBa, 4e cmocoGHOCTTA 32
(dokycupaHe Ha eHeprus € I0-3acerHara OT TOIUIMHHOTO
pasipdBane. [IpomsHaTa Ha KoeHUIMEHTa HA TIOTIBIIAHE CIPSIMO
JABJIDKMHATA Ha BbJIHATA € ITOKAa3aH Ha (DPIF.6.
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Due. 6. [Ipomanama na Koepuyuenma na no2nvuyane cNPamo ObINCUHAMA
Ha evanama

Ot nokaszauute Ha ®@ur. 7 croiinocty Ha SR u SRE mMoske na ce
BUIH, Y€ e()eKTHT Ha TEPMUYHO pa3ib(pBaHe CTaBa [O-CEPUO3EH C
yBeJIUuYaBaHEe Ha COJECHOCTTa Ha Mopckara Boja. [lpu pasznuuna
IBI00YMHA Ha MOpPCKaTa BOJAA CTOMHOCTUTE Ha TeMIleparypara,
COJICHOCTTA, HAJSATAHETO, INTbTHOCTTA M CKOPOCTTA Ha TEUEHUETO ca
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pasnmuasy [5]. OcBeH ToBa CHTyauusTa B IIUTKHS MOPCKH PETHOH €
pa3audHa OT Ta3u B ABJIOOKOBOAHHS PETHOH.
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Due. 7. prmmama Ha Koe(jmuueuma Ha nocivwiane cnpsimo coieHocmma
Ha mMopckama 600a

BiumsiHMeTo Ha IBIOOYMHATA BBPXY TEpMUYHHS edeKkT Ha
pasubdBane e nokasano xHa dwur. 8.
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@ue. 8. [lpomanama na Koepuyuenma Ha no2Ivujane cnpsmo OblOoYUHaAma

3. 3aknrouenue

OcHOBHaTa pas3iMKa MEXIY pPaJHoyYecTOTHATa W ONTHYHATA
MOABOJAHM KOMYHHMKallMM € B JyaJUCTHYHOTO IIOBEACHHE Ha
MOpCKaTa BOJa KaTO IPOBOJUILIA Cpela — TA ce IposiBaBa KaTo
MPOBOAHKK 33 PAJHOYECTOTHUS AMANA30H U KAaTO JMETEKTPHK 3a
ontuyHUs auana3zoH. OOSCHEHHETO 3a TOBa SIBICHHE CE KpHE B
IJIa3MEHaTa 4YeCTOTa, YHMATO CTOMHOCT ompenenst o0XxBara Ha
YECTOTHTE, 32 KOMTO CpeaTa ce IbPXKH KaTo MPOBOJHHUK MM KaTo
JIHUENeKTPUK. MopckaTa BoOJa ce IPOMEHs OT MpPOBOJHUK Ha
IUETIEKTPUK Ha decToTH okono 250 GHz. B nuenexrpuunara cpena
eJICKTPOMArHUTHAaTa BBJHA MMa IO-MaJK{ 3aryOH, OTKOJIKOTO B

npoBosimara cpeaa (dwur. 9).

3arvEN

0.1dB/m*

Cimno-senens

* YucTa BoRa (6e3 pascensane)

43 dB/m

0.1d8/m

3PHz 200THz 30THz

3THz 300GHz 30GHz

Due.9. 3amuxsane na onmuunume bIHU 8 MOPCKA 800A

INormpmanero u pa3sceiiBaHeTO ca ABETE€ NPHUCHIIM ONTHIHH
coiictrea (IOP) Ha Mopckara Boja, KOWTO JOMHHHpAT B
oTCabBaHETO HA €HeprusiTa Ha JIa3epHUs JIbY BBB (DYHKIUS OT
pascrosinuero. [loripiaHeTo BOIM O MPOTPECHBHO HaMalsBaHe
Ha o0miaTa eHepruss Ha C BETJIMHATa O BpeMe Ha HEWHOTO
pasmpocTpaHeHHe,  JIOKaTo  pas3ceiiBaHeTO  XapakTepH3Hpa
JIMCTICpCHsITA Ha CBETNIHHHUS b4 [7]. OOWUAT KOSPUIMEHT Ha
3aruxBaHe c(A) ce wm3pa3siBa MaTeMaTHYeCKH KaTo JIMHelHa
KOMOWHaIUs OT KoehUIMEHTH Ha abcopOIMs W pasceiBaHe
W3cnenBaneTo Ha pa3npoCTpaHEHUETO Ha Jla3ep Ipe3 MOpcka BoJa
mie Objie 3aBBPIICH CaMO aKo C€ aHAIM3HPA U PA3NpPOCTPaHEHHE Ha
JasepHUs b4 Mpe3 TypOyneHTHa cpena. Mopckara Boja € B
MPOU3BOJHO JBIJKEHHE, KOETO BOAM 1O KoyieOaHUs B HelHara
TeMIepaTypa U COJIEHOCT, KaKTO B IMPOCTPAHCTBOTO, Taka M BBHB
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BpeMeTo. ToBa BOIM 10 NPOM3BOJIHM BapHallMM B HHJAEKCAa Ha
IpedynBaHe Ha cpenara, KOUTO BIMAE BbPXY Pa3lpOCTpaHABAILUS
ce ONTHYEH JIbY. Te3u u Apyru nmonoOHU eeKTH MOoraT CEpUO3HO
BJIOIIABAT MPOM3BOAMUTENHOCTTA HA Jla3epHa KOMYHHKALMOHHA
cucreMa. Mallku HEXOMOT€HHOCTH IIbPBOHAYaIHO IPOM3BEXIAT
onTUYHU (a30BU e€PEKTH, KOUTO OT CBOS CTpaHa BOIAT JIO
(aykTyalmu B Br'ha Ha TPUCTHTAHE WM ONyXKIacHEe Ha JIb4a,
(IyKTyalMu Ha HHTCH3UTETA WM CIMHTWIAINY U PAa3IINPsBaHE HA
apya. [lompoOHO wH3cnenBaHe Ha 3aBHCUMOCTTa Ha ONTHYHOTO
3aTHXBaHE OT CBCTaBKUTE HA MOpCKara BOAAa IIOKa3Ba, de
3aTUXBAaHETO MAJIKO 3aBHCH OT Pa3TBOpEHAaTa OpraHMYHA MaTepHs.
BBIIPEKH TOBA BaphaliK B TO3U e(eKT Morar ja ce HabmoaaBar B
HSKOU JIOKAJM3UPAHU TOYKH, KBAETO HAKOM OT IIBETHUTE CHCTaBKH
JIOMUHHpAT. YCTaHOBEHO €, Y€ 3aTUXBAaHETO € HE3aBUCHMO OT
pa3TBOPEHU CBHCTAaBKU B paMKUTe Ha IMPWIOKUMUTE HHUBAa Ha
KOHIIEHTpalus B MopcKkaTa Boja. CrpaBe/uInBO Ja ce MPearoyioxku,
Yye coJieHOcTTa ci1abo. BiMsAe Ha 3aTWXBaHeTo, Jloka3aHo e, 4e
CYCHEHIUPAHUTE YacCTUIM JONPHHACAT MHOTO 3a 3aTHXBAHETO.
ToBa Boau 10 M3BOAA, Y€ KaTO IS0, MO-BHCOKaTa CTOMHOCT Ha
3aTHXBAaHETO HA JIa3epeH JIbY B MOpCKaTra BOJa, IIE C€ IBIDKH
TJIaBHO HAa  HAJIUYHETO Ha  CYCHCHAMPAHH  YaCTHIIH.
CrieoBaTeNIHO 3aTUXBAHETO 3aBHCH JIO TOJIsIMa CTETEH OT pa3Mmepa
Y KOHIIGHTPALMSTA Ha IPAXOBUTE YACTHIIU.

MuHuMaNHaTa CTOMHOCT Ha 3aTHMXBaHE 32 M3KyCTBEHa MOPCKa
Boga € okosio 450 nm [6]. [IpoGu oT ecrecTBeHaTa MOPCKa BOJA,
cpOpann Ha 30 kM oT Opera, MOKa3BaT MHUHHUMAJIHO 3aTHXBaHE B
obmactra 490-510 nm. Ilo-HaBbTpe B MoOpeTOo, oOmacrra Ha
MHHHMYMa 3aTHXBaHETO MOKe Aa Jiexu B obmacrra 480-500 nm. B
KpaiOpexxHUTe BOJM, CE Halara H3IOJI3BaHE IMO-BUCOKA JbIDKHHA
Ha BBJIHATA MOPaAH HAJIMYMETO HA TOJIMO KOJMYECTBO INPAaXOBU
yactuiy. OO6sacTTa Ha IB/DKMHATA Ha BBJIHATa Ha MHHHMAIHO
3aTuxBaHe B Mopcka Bojga € okoigo 500 nm. CroifHocTTa Ha
KOe(ULIMEHTHT Ha 3aTHXBaHE I03BOJSABA pA3MpPOCTpaHEHHE Ha
nmasepeH by mpe3 nosede oT 300 meTpa B MOpckaTa Boja IpHU
U3MOJI3BaHE Ha CIIOKHM Ja3epHH cucteMH. IloBeaeHHETo Ha
KOJIeOaHUATa B MHTEH3MTETHT HAa Pa3sNpPOCTPAHEHHUs Ja3epeH b4
nopaay TypOyJIeHTHOCTTa BbB BOJIHATA Cpelia € M0J00Ha Ha Ta3H B
atMocgepara. OCHOBHaTa pa3inKa MEXIy JBa Clydas ca BBB
BpeMeBUTE Maiaby, B KOUTO (QIyKTyallHHTe Bh3HUKBAT.
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EJVH NIOAXO/J 3A PEAJINBUPAHE HA
MHOI'O®YHKIIMOHAJIHA ITbHHA CTAHIIUA 3A TIOABOJAEH
MOHUTOPHUHI'

AN APPROACH TO REALIZE A MULTIFUNCTIONAL BOTTOM STATION FOR
UNDERWATER MONITORING

I'n. acucrent a-p unxk. Konapos An.Il., n-p umx. Haiinenos P.B.
brarapcka Axagemus Ha Haykute — IHCTUTYT 110 MeTajI03HaHUE, CbOPBKEHUS U TeXHOIOruu ¢ LIeHTsp o xuapo- u aepoauHaMuKa
,,2Akagemuk Axren baieBcku™!

Abstract: The main task of a bottom-positioned marine noise monitoring system is to ensure the acquisition and storage for analysis of a
certain amount of acoustic data by detecting, classifying and recording sounds from biological sources, anthropogenic noises and sound
anomalies against the background of the own noises of the surrounding marine environment. The structure and configuration of the
hydroacoustic fields and the quantitative characteristics describing their formation. The article gives one of the solutions for implementing a
multifunctional bottom station for underwater monitoring.determine the effectiveness of the hydroacoustic means used for hydroacoustic

monitoring.

Keywords: BOTTOM-POSITIONED, MARINE NOISE MONITORING SYSTEM, DETECTING, CLASSIFYING, RECORDING,

HYDROLOGICAL CHARACTERISTIC

1. Yeoo

EnHo oT HampaBneHmsTa 3a OCHUTypsBaHE Ha 3alIMTaTa Ha
MOPCKHUTE U KpaiOpexxHH OOEKTH € 4pe3 W3IMOJI3BaHE Ha MAcHBHU
aKyCTHYHM  TEXHOJOI'MH, KOMTO  JaBaT  BB3MOXKHOCT  3a
UICHTH(QUIMPAHETO Ha MHOXECTBO OHOJOTWYHH, TeO(QH3NYHH WU
AQHTPOIIOI'CHHH M3TOYHHULIY Ha 3ByK. OCHOBHO TO3H BHJ yCTpOMcTBa
Ce M3IO0I3BAT 3a OCHIypsIBAHE HA JAaHHU 3a Pa3NpPOCTPAHEHHETO U
HUBOTO HA IIyM B OKOJHATa Cpela W CBBP3aHHTE AHTPOIOTCHHH
JEMHOCTH W 3a 0a3MCHO OmpeneNsiHe Ha BB3ACHCTBHETO HA IIyMa
BBPXY UyBCTBHUTEIHUTE KbM HEr0 BHJIOBE MOPCKH OO3alHMIM H
pubu. ToBa e HEOOXOAUMO 3a CH3/AABAHETO HA ,,IIIYMOB PETHCTHP™,
KOWTO TOMara 3a oInpezeisHe Ha oOIIns POCTPAHCTBEH U BPEMEBU
Manad Ha Pas3lpOCTPAHEHHETO Ha aHTPOIOTeHHUTE M3TOYHHIM Ha
UMITYJICCH IIyM, KaKTO M 32 YCTaHOBSBaHE HAa W3XOJHHTE HHBA
(6a3oBUTE CTOWHOCTH) Ha TEKYLIOTO CHCTOSHHE Ha HM3MepBaHATa
cpena ¥ TeHJICHI[MHTE B U3MEHEHNETO Ha MMITYJICHHS IIyM CHPSIMO
Te3sn HuBa. PerncTepbT Ha IIyMa OCHTYpssBa HE CaMo
MOHHUTOPHHTOBH JIaHHW, HO W JAQHHU 3a ITAHUPaHE Ha MEPKH 3a
penynupaHe/IpeoTBpaTsBaHe Ha HETaTHBHOTO My Bb3zeiicTBHE
BbPXY MOpcKaTa oOKosHa cpepa. llpenBuneHure Mepku B
IIporpamara oT Mepku kbM MopckaTa cTpaTerus 3a ona3BaHe Ha
OKOJHAaTa cpeja B MopckuTe Boau Ha PenyOnuka bwarapus
IpPEeABUKIAT MOHUTOPUHIBT 10 MHAMKaTOp D11CI1.1 B u3nbiiHEHNE
Ha u3uckBaHusATa Ha CPM/] na ce m3BBpIIBa BB3 OCHOBA Ha aHAIU3
Ha JaHHM ¥ WHGOPMANHsA, KOHTO Jia ce ChOMpAT B HAI[MOHAIHHS
peructsp "orym".

B pesynrar Ha dboBemkara AEeHHOCT B MOpCKaTa cpena ce
BB30YXK/IaT pa3NMYHM BUJIOBE IIOJIETA KAaTO 3BYKOBH, CBETJIMHHH,
CJICKTPOMAarHuTHU, TOIUIMHHU, XUAPOAUHAMHUYHU U OP. OT BCHYKH
TE3M ToJieTa 3BYKOBOTO TOJI€ €€ pasMperens Ha Hall-ronemMuTe
pa3cTosiHus OT M3TOYHKKA. ETo 3amo ce oOpbina roiasMo BHUMaHHE
Ha OIICHKaTa Ha eHepFHﬁHOTO BBSﬂeﬁCTBMe Ha 3BYKOBUTE BBJIHU
BBPXY MOPCKHTE BHIOBE. BpemHo mNOABOJHO 3BYKOBO TIOJE €
TaKoBa, MPH KOETO M3JIaraHeTO NPUUYMHSIBA BPEMEHHO MM TpPaiHO
yBpexnaHe Ha (ayHata Ha MopckaTa ekocucrema. Ha Teopwus,
KOTaTo TaKoBa IIOJIE € CH3/IaICHO B PE3yNITaT Ha YOBEIIKa JIEHHOCT,
TO C€ O3Ha4YaBa KaTO BPEJCH aHTPOIIOI'C€HEH IIIYyM. AHTpOHOFeHHI/IﬂT
IIyM C€ CUUTA 32 CepHO3eH (HaKTOp HA CTPEC 3a MOBEYETO MOPCKH
603alfHHIK, MHOTO MOPCKH PHOH, pakoOoOpa3sHW M JAPYTH MOPCKH
OpraHu3MHu. B JAOI'JIHEHUE KBbM 3aKOHOBO PEryJIMpaHUTE ﬂeﬁHOCTH,
KOHTO CB3[aBaT aHTPOIIOTEHEH IIyM B MOpPCKHTE 30HH, Ca
BB3MOXKHH KPAaTKOTPAifHM 3BYKOBH aHOMAalHH, Karo 3BYK OT
M3THYall ra3 B ChOy4alli Ha mnpoOMB Ha TPHOOIPOBOI MM
HEXapaKTepHO HHMBO Ha AaHTPOIOTCHEH IIyM B 3allUTEHH WIH
3a0paHeHH 30HU U BOJHM JAEHHOCTH, IIyM OT H3IOJ3BAaHETO Ha
JBbHHUA TpajoBe 3a pUOOJIOB M Jp., KOUTO MOTaT JAa NPUUIMHST
3HaYUTEJHW  BpenHu  edextH.  TAXHOTO  CBOEBPEMEHHO
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PETHCTPHpaHe U OTTOBOP MPEA OMPABOMOIICHUTE OT 3aKOHA OpTaHK
MO>K€ 3HAUUTENHO J1a HAaMaJll BPEAHUTE MOCIIETULIH.

EnHoBpemeHHO ¢ ToBa TpsAOBa 1a ce OTYUTA, Y€ CTPYKTypaTa H
KOHHUTypaluaTa Ha XHUAPOAKYCTUYHOTO IOJE€ ca OT ocobeHa
BOKHOCT 33 HMH()OPMALIOHHOTO OCUTYpsIBaHE 4Ype3 MOABOJHU
KOMYHHKAIlMM W Ha aKTyaJHH HpoOileMH B Ipyru cdepu Ha
YOBeIIKaTa aKTHBHOCT eKOJIOTHS, HaBHTalWs, pHOOJNOB,
OpraHu3anysl Ha aBapUHHO-CIIACUTENHH JEeHHOCTH Ha Mope,
XUIPOTEXHUUECKO CTPOUTENCTBO, EKCIUIOATalldsT HAa MOPCKHUTE
pecypcH, HpoydBaHE Ha 3allacHTe OT BBITIEPOAHH U CHEPTUHHH
M3TOYHHIY, TEXHUAT JOOMB M TpPAHCIOPT, H3rOTBIHE HA
XHIPOMETEOPOJIOTUYHH ONEHKM W IIPOTHO3M, W3CIEeBaHE Ha
KJIMMaTHYHHATE IPOMEHH Ha MOpPCKAaTa Cpejia, OlleHKaTa U KOHTPOJa
BBPXY Ka4yeCTBOTO Ha MOpCKaTa BoJia U JIp.

CkopocTTa Ha 3ByKa B MOpCKarta BoJa HE € IOCTOSIHHA
cToifHOCT. TS Bapupa ¢ MaJK¥ CTOWHOCTH OT MSICTO Ha MSCTO, OT
Ce30H Ha Ce30H, OT CyTpHHTa [0 BeYepTa W C IpOMSHA Ha
IBI00YMHATAa HAa BoAaTa. BeIpekn de BapHaruuTe B CKOPOCTTAa Ha
3ByKa HE ca TOJIeMH, T€ OKa3BaT Ba)KHO BIMSHUE BbPXY HAUMHA, IO
KOHTO 3BYKBT C€ pa3lpocTpaHsBa B OKeaHa. Bcuukute
xuapodu3nuHu (abMOTHYHKM) M OHOTHYHM (DaKTOpH, OOYCIaBSIIN
HEEJHOPOJHOCTTA M HW3MEHYMBOCTTA Ha cCTpatHduKanus Ha
BOJHUTE CJIOCBE IO BepTHKajJa BOJAT 1O IOsBaTa Ha T.HAap.
3BYKOpa3celBaiu cioeBe. TepMOXalMHHATa pPa3ClIOCHOCT IPaBU
MOpcKaTa BOAAa HEEAHOPOAHA Cpefa, B pe3yiaTaT Ha KOETO
pa3NpoCTpaHEHHETO Ha 3ByKa IO BOJAATa C€ YCIOXKHSIBA OT
SBJICHUATA IWCIIEPCHs, peBepOepanust, Audy3us, 3ByKOB KaHAT H
1p. KonmmaectBennTe xapakTepHCTHKHY, OMIACBAIIN (POPMHUPAHETO HA
3BYKOBHTE TII0JIeTa, KOUTO ONpenessiT e(eKTUBHOCTTa IpU
M3MIOJ3BAHETO HA XWAPOAKYCTHYHHUTE CPEICTBA, BHHArH ca
0o0OBBp3aHM C KOHKpeTHa reorpad)cka 00JacT M ce30H, 0OeKT Ha
XUAPOAKYCTUYEH MOHUTOPUHT. Haii-ronsiMata H3MEHYHBOCT Ce€
Ha0JIr01aBa B IOBBPXHOCTHHS CIIOH BoJa ¢ Ibi0ounHa 10 200 m.

3a pemaBaHe Ha Te3W MpoOJieMH € IelnechboOpa3HO 1a ce
Chb3Jaje IOJBOJHA IbHHA CHCTEMa C aJalTHBHA IIPOMEHSIEMa
IBI00YMHA Ha IIO3MIUOHMpaHe, KOETO Ja OTYHTa, 3alHcBa H
mpefaBa  MEPHONMYHO 10 pajJdoKaHal  XUAPO(U3UIHH,
XUAPOXUMUYHH, OMOJIOTHYHH M €KOJOTHYHHU JaHHU 3a MOpcCKaTa
cpena BbB (YHKIMS OT IBJI0OYMHATA, 3BYKOBE OT OWONOTHYHU
U3TOYHUIIM, AHTPOINIOI€HHU MNIYMOBE U AaKYCTUYHU CHUTHAJIU OT
M3KYCTBEHH H3IBYBAIIM CPEICTBA, a KOraTo € HEeoOXOIHMO B
MHTEpeC Ha OCBIIECTBIBAHETO Ha IIpolieca HA KOHTPOJI OT
OTOPHM3UpPAHHTE OpraHM HA HHBAaTa HA AHTPOIIOTCHHH ITyMOBE B
MOpPCKUTE MpPOCTPAHCTBA, HAa TEXHHYECKOTO CHCTOSHME Ha
eJIEMEHTH  OT  KpalOpexxHata  HWH(QpacTpykTypa W  Ha
KOopaboIIaBaHeTO BB BPEMEHHO 3a0paHeHH 3a KopaOoIiaBaHe U 3a
pubonoBHa JeHHOCT paliOHM, Ja OCUTypsiBA OTKpHUBaHE Ha
aHOMaJIMM Ha TE€3M ULIyMOBE HAa MaKCHUManHa JUCTaHIUs Oe3
NpPEKbCBAHE BBB BPEMETO, CBOEBPEMEHHO Ja OCHTypsiBaHE
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uH(pOpMAaIKs 3a Te3U AaHOMAIIMK Ha OTOPH3UpPaHK OperoBr/KopadHU
6a3oBu cranimu [5].

2. Pezynmamu u ouckycusn

Enun TNEPCOEKTUBEH NMOAXOJ 3a pElIaBaHEC Ha Tasu 3aJadya €

ype3 wu3Moia3BaHeTO Ha paspaborBanmiaTr B MMCTLXA-BAH
MIPOTOTHUII Ha MHOTO(YHKIIMOHAIHA TBHHA CTAHIMS 3a IOJBOJCH

mouuropurr /MJICIIM/.

Heiinata MHOTO(YHKIIOHAIHOCT ce

000CHOBaBa C OCUTYPSAIBAHEC U3ITBJIHEHUETO HA CICAHUTE q)yHKIII/II/IZ

Ilpuemane ¥  JMIWUTAIM3alMs. HA  T[OJBOJCH  aKyCTHYCH
IIMPOKOJICHTOB CHUTHAJI ¥ OIpe/eNsiHe Ha HHUBOTO IIyMa Ha
MODETO;
OO01m10 OTKpHBaHE HA MTOJJBO/ICH aKYCTUUCH IIUPOKOJICHTOB CUTHAT
HaJl IParoBo HUBO U M3pabOTBaHE HA YIPABISIBAILM CUTHAIH,
Krnacu¢ukanus Ha curHana ciielf 00II0TO OTKpUBAHE U 3allHC;
ITpu knacupuKanus Ha CUrHalIa KaTo 3BYKOBAa aHOMAJIMS 3allicC U
ocHTypsBaHE Ha MpelaBaHETO My KbM 0a30Ba CTaHIUS IO
paIroKaHal Jo0 MOMEHTa Ha HETOBOTO M3ryOBaHe;
ITepuosnyHO HM3MEpBaHE Ha MapaMeTPUTE Ha MOpCKaTra BOJAA,
BJIMSICIIM HAa CKOPOCTa HA 3BYKAa, BbB (PYHKIHS OT ABJIOOYHHATA,
3aluc Ha CTOMHOCTUTE UM U IIpeJiaBaHe Mo paJuoKaHal 1o 6a3oBa
CTaHIMS,;
W3uncnsiBaHe Ha KOJMYECTBEHHTE XapaKTEPUCTHKH, OIMCBAIIH
¢dopMupaHeTo Ha  3BYKOBHTE TIojieTa  (XHAPOJIOTHYHATA
XapaKTepUCTHKA) B paiiOHa Ha IO3MIMOHHMPAHE, U OCUTYpsBaHE
3aeMaHe Ha ONTHUMAaJHA MO3MIMSA NO ABIOOYMHA HA aKyCTHYHHS
CEH30p C IIeJ MaKCHMajHa JaJeuyiHa Ha OTKPUBAaHE HA MOPCKH
IIyMOBE.

Ha ocnHoBanme Ha aHanu3a

Ha TaKTHKO-TCXHUYCCKHUTC

H3UCKBaHWA KbM MHOBATHBHA CTaHIMA 3a OIEPATUBEH MOHUTOPUHI
Ha mrymoBara 00CTaHOBKa W Ha TEPMOXaJIMHHAaTa Pas3CJIOCHOCT B
OIpeacICH paﬁOH OT akKBaTopusdTa, MoraTr naa GLHaT 000CHOBaHU
CJICIHUTC U3UCKBAHUA:

M/ICIIM na ochluecTBsBa 3alMC HA MOPCKU IIyMOBE, Pa3IMYHU
OT ©CTECTBEHHWsI IIYM Ha MOpPETO, a Ccjei KiIacupukauus u
peTHCTpupaHe Ha IITyMOBa aHOMAalWs (XapakTepeH IIyM OT
HETIO3BOJICHN aHTPOIIOTEHHN IEHHOCTH WM OT HEOTOPH3HPAHO
JBIDKEHHE Ha IIOJBOIHU/HAIBOJHU IUIABATENHH CPENCTBA) Ja
OCHTYpsIBa HENPEKBCHATO 32 BPEMETO Ha CHIIECTBYBAHETO WM
H3TbYBaHE 70 6a30Ba CTAHINS;
MIACIIM na Obxe OBHHO TIO3WIMOHHPAaHA, NEPUOAUIHO
W3IUIaBallla, C OTYUTAHE Ha XUAPOQHU3NYHHUTE TMOKa3aTelu B
mpoleca Ha M3IUIABaHE M HM3TBYBAHETO UM 110 pPaJUOKaHAN 10
6a3oBa Operosa/kopabHa CTaHIHS;
OCHOBHHTE BEIMYMHH, OT KOHTO 3aBHCH CKOpPOCTTa Ha
pasnpocTpaHeHHe Ha 3ByKa B MOpCKaTta cpeza, ca TeMieparypara,
COJIEHOCTTa M XHUJPOCTaTHYHOTO HasraHe (IbIOOYMHATA Ha
n3mepBane). CrenoBarenHo, HEOOXOJUMHTE CEH30pU B ChCTaBa
Ha MJICTIM TpsibBa ma OCHTypsIBAT TAXHOTO PETHCTPHPAHE C
HeoOXorMaTa TOYHOCT M CKOPOCT Ha OTdMTaHe. B 3aBmcmmoct
OT TEXHHYECKOTO peIIeHHe MOraT Ja Ce H3IION3BaT JaHHH OT
CHeUaNTN3NPaHy WM KOMOMHUPAHH CEH30PH;
W3uncnennero Ha CKOPOCTTa Ha 3ByKa € IelechoOpa3HoO na ce
m3BppmBa N0 Qopmynara Ha J[en-I'poco B w3umcIUTENHO
ycrpoiicTBo, MoHTHpaHo B M/JICIIO;
IpI00YMHATA Ha palOHUTE OT aKBaTOPHATAa, B KOWTO Ie ObIe
MOHTHpaHa CTAHIUATA, € [eTIecho0pasHo aa Obae MUHUMAIHO 50
M, a MakcuMaIHo - ot 100+200 w;
ONTHMAJHOTO, MO TIOCOYEHOTO TMO-TOpe  W3HCKBaHE, €
TEeXHUYECKOTO W3MBbIHeHHe u crpykrypata Ha MJCIIM nma
HO3BOJIABA B 3aBU3MMOCT OT H3WKBaHHATA IpeoOpazyBaHe OT
TakaBa, KOSTO IIe CE MO3UIIMOHMpA Ha Iba0ounHa a0 100 M, B
Takapa, KOSTO 1€ Ce MO3UIMOHMPA Ha Ibi0ounHa 10 200 M;
JIICKPETHOCTTAa Ha OTYETHUTE, KOETO ompenens nedennHaTa Ha
ciloeBeTe, B KOUTO Iie ObJaT HAalpaBeHH M3MEPBaHUATA, TpsAOBa
Jla ompenensT ckopocrta Ha nimiaBane Ha M/ICIIM BBB dyHKIMsS
Ha MHEPTHOCTTA Ha M3MepBaHe Ha Hali-,,0aBHHS” CEH30P.
OCHOBHHTE CTPYKTYPHH €JIEMEHTH Ha MHOTO(YHKIHMOHAIHA

JAbHHA CTaHIUs 3a MMOJABOJACH MOHHUTOPHHI Ca IIOKa3aHW Ha Ouwr. 1,
KaKTO CJIcaBa:
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@uz. 1. Ocnosrume cmpykmypru eremenmu Ha MJCIIM

1) KoTBeHa CTOMKa Ha TSJIOTO HAa CHCTEMAara, OCHIypsiBalia
CTabWIIHO 3aCTaBaHe HA MOPCKOTO JIBHO;

) JleceH CBhCTaBEH XEPMETHYCH LWIHHIBD, B KOWTO ca
Pa3IoNoXKEeHH aKyMyJIaTOpeH OJIOK, MPHEeMO-yCHIIBaTeleH OJI0K
Ha XUIPOAKYCTHYHH CHTHAJU OT JBaTa XUAPO(OHA, eNCKTPOHEH
0ok 3a 00paboTka Ha XUIPOAKYCTHYHHTE CHTHAIH, OJOK 3a
oOpaboTka Ha MHGOpMALUATA OT CEH30pUTE 3a TeMIlepaTypa,
COJICHOCT ¥ HAJITaHe 3a OMpEENsHE Ha CKOPOCTa Ha 3ByKa BbB
GYHKUESA OT IBIOOYMHATA U OMPEENAHE HAa THMA XUIPOJIOTHS,
010k 3a oOpaborBaHe Ha Moxyn 3a Bluetooth xomynukarmst u

eJeKTPOHEH  OIOK  3a  yOpaBlIeHHE  BBPTEHETO  Ha
€JIEKTPOIBUIATEIS;

?3) T'open cBBbp3BAIl Kamak;

4) XuapooH Ha AbHHATA CTAHIHS;

(5) Xunpodon Ha paauolys;

(6) PajiroaHTeHa;

@) JloieH CBBp3Balll Kamak, B KOWTO € MOHTHpaH

XepMeTHUeH KabeJeH MpoxoA (MeTajaHa Tpb0a) 3a Bpb3Ka MEXKIy
eJIEMEHTHUTE B JIBaTa LMIMHIBPA;

8) JIsB CchCTaBeH XepMETHYEH IMIHHABD, B KOHWTO ca
MOHTHPAHH €JIEKTPOABUTATEI, PEAYKTOP, CEH30pH 32 HAINYUE Ha
BOJIa U 32 TOKOBO IPETOBapBaHEe;

9) Oc Ha MakapaTa, KOATO € JBYKOMIIOHEHTHA: MeETajHa
4acT, KOSTO TpEeMHHaBa Tpe3 XepMeTH3HpaHa BTYJKa H
CheIMHIBA pEAyKTOpa C ILIEHTpajHaTta YacT Ha Makapara |
OCHTYypsiBa HEWHOTO BBPTEHE, M M3pabOTeHa OT PaAMONpPO3paveH
Marepuai, B KOSTO ¢ MOHTHpaH KomroneHT ot Bluetooth
KOMYHHKaIlMs 32 BPb3Ka MEXAy ONTHYHHSA Kaben M Onoka 3a
00paboTka Ha XMAPOAKYCTUUHHTE CHrHanu. [lomBogHusT Kaben
BJIM3a B Ta3W 4YacT MOCPEACTBOM XepMeTHdeH mpexoj. Kpasrt Ha
0CTa JlarepyBa Ha IJIyXxa BTYJKa OT PaAHOIpPO3padeH MaTepual,
3aKperneHa XepMeTHYHO B TAJIOTO Ha JeCHUs HMIMHIBD. [To To3u
HauWH ce peanu3upa OePKUYHO TpegaBaHe Ha HH(MOpManUsATa
OT/KBM paino0ys U eIEKTPOHHUTE OJIOKOBE;

(10)  Makapa 3a HaBHBaHEe Ha MOJBOJIHMS XEPMETHUCH Kabel ¢
KeBJIapoBa OIUIETKAa 3a OCHTypsiBAHE Ha BB3MOXHOCT 3a
M3bPIBAHEC HA CUCTEMATa Ha MOBBPXHOCTTA NIPU HeO6XOlII/IMOCT,
CbcToM ce OT ABa METaHU Kpbra, n3paboTeHH OT HEMarHUTeH
MarepHan, ChEIHUHEHH C pa3CTOSHHE MEXKIY TAX MAalKo [MO-
rojsiMo OT jaebennHaTa Ha Kabena, B neHTpanHara dact ce
HaMHpa OTBOP 3a OCTa Ha BbPTEHE;

(11) TlomBonen xaben. M3mbiHABALL U POIIAITA HA KabEI-TPOC;
(12)  Cen3zopen 650k Ha BTOpH XuAPO(HOH, MOHTHPAH B TSIIOTO
Ha paguooys;

(13)  PamuoOyii, B KOMTO € pa3mookKeH paJioMOIeM, CEH30PH
3a HalAraHe, TeMIeparypa W COJCHOCT (He ce IpeiBHKIaA
MOHTHpaHE Ha CEH30p 3a JUPEKTHO M3MEpBaHE Ha CKOPOCTa Ha
3BYKa, 3alI0TO e BMsie Ha paboTaTa Ha XUAPOo(oHa);

(14) Censopu 3a TemmepaTypa, COJCHOCT ¥ HalsraHe 3a
ompenensHe Ha CKOpocTa Ha 3ByKa BBB (YHKIUI OT
IbI0OYMHATA.

Ha ®wur 2 e nmokazana kuHEMaTHYHATa CXEMa 3a 3aIBH)KBAHC Ha

MakapaTa 3a HaBHBaHe/pa3BHMBaHE Ha MOABOAHMs Kaben-tpoc (10
JKIJICH C KeBJIApOBa OILIETKA)

[punmunet Ha npeiictBue Ha MJICIIO Moxe na ce omuie B

U3N'BJIHECHUETO Ha CICIHUTE CTHIIKU:
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a) Tanoto Ha JbHHaTa CTaHUMS 3aefHO C paauolys
(momBoxHUS Kabell € HABUT Ha Makapara, a paano0ys € pa3noIoKeH
B THE3J0 Ha rOpHaTa IUIoOYa) Ce CIyCKa C BBKE/IPOBOJIKA JO
HO3HMLMATA HA ABHOTO;

i & 5]

@Due.2. Cxema Ha cucmemama 3a HABUBAHe/PA36UBAHE HA NOOBOOHUs Kabe

IIpunuunst Ha neiictue Ha MJCIIO moxe na ce omumine B
W3ITBIIHEHUETO Ha CIICAHUTE CTHIIKH:

b) TsI0TO HAa J[bHHATA CTAHIWS 3aeiHO C paguoOys
(moxBoxHMS Kabel € HABUT Ha MaKapara, a paano0ys € pa3noIoKeH
B THE3[0 Ha TOpHaTa IUI0Ya) CE CIIyCKa C BBKE/TPOBOJKA JI0
TIO3ULUATA HA JHHOTO;

)] CeH30pBT 3a IBIOOYMHA, MOHTHpaH Ha pPaanoldys, HO
noaBoaHMS Kaben W monyna 3a Bluetooth xomynukaumst momasa
nH(popManuys 3a paboTHaTa IbIOOYMHA KbM EJIEKTPOHHUS OJIOK 32
yIpaBJIeHHEe BBPTEHETO Ha EJIEKTPOABUTATEINS, KBAETO CE 3allOMHS
KaTo paboTHA,

d) Criell IPOrpaMHO BpeMe ce MMO/iaBa 3axpaHe KbM [BaTa
xuapopoHa M HHPOpPMALUATa OT TAX IOCTHIIBA Ha BXOAa Ha
CJIEKTPOHHUS OJIOK 32 00paboTKa Ha XHIPOAKYCTUYHUTE CHTHAIU
OT €CTECTBECHHs IIYM Ha MOPETO B paiioHa Ha MO3HIMOHUpaHE 32
aHaNu3 U 3aloMHsHe Kato 0a3a 3a cpaBHeHHe. CucreMara ocTaBa B
JeKYPEH PEXUM, TIPH KOWTO MPHEMaHNUTe CUT'HAIM ce IPUeMaT U ce
CpaBHABAT ChC 3aIIOMHEHUTE OT €CTECTBEHHS IIyM Ha MOPETO;

e) Korato B enekrpoHHuss Onok 3a 00paboTka Ha
XHIPOAKYCTHYHUTE CUTHAIM C€ [OJIydaT TaKuBa, KOUTO ca
Pa3IMYHU OT €CTECTBEHHUS IIyM Ha MOPETO, Te ce 3amucBar Ha SD
KapTa 3a IoceIBall] aHaIu3 B 6a30BU yCIIOBHS;

f) Koraro curnanure mo T.d OuBar KiacupUIMpaHH KaToO
,»3BYKOBH aHOMaJMK’, TMapaJieJHO C TAXHOTO 3allOMHSIHE, Ce
3a7ieficTBa ENICKTPOHHUs OJOK 3a YIpaBieHHE BBPTEHETO Ha
eJIEKTPOJIBUTraTelsl M paano0ys 3amousa 1a u3miasa. [IponechT Ha
W3IUJIaBaHe ca IPEKpaTsBa, KOraTo CEH30pBT 3a ABJIOOYMHA B
pamubys peructpupa IBI0OOYMHA HyJa, T.e. Oys € Ha MOpCKara
MTOBBPXHOCT;

)] PamuoMoieMbT 3amoyBa [a M3TbYBA MPUEMAHHTE OT
xupoOHa, pA3MOJOKEH Ha JbHHATA CTaHIMS, CUTHAIH JO
MOMCHTA Ha TAXHOTO M3YEC3BAHC,

h) [To BpeMe Ha M3ILUIABAHETO HA paguoOys, HHMOpPMAIHATA
OT CEH30pHTE 3a TEMIeparypa W COJEHOCT BBbB (YHKLIHUS OT
IBI00YMHATA MO ITOIBOAHUS KaOen MOoCThIIBa Ha BXO/a Ha OJ0Ka 3a
H3YUCIBAHE HA CKOPOCTA Ha 3BYKa BbB (DYHKIHMS OT IABIOOYHHATA
1 OIpE/EIIsTHE Ha THUIA XUAPOJIOTH, KaTO Pe3yITaThT € ONTHMAIHA
IBI0O0OYHMHA 32 OCHI'YpsIBaHE Ha OTKPUBAHETO HA XHUAPOAKYCTHYHH
LIYyMOBE M CHTHAQJIM — H.p. aKO € PErHCTPUPaH MOJBOJHO-3BYKOB
KaHal WM CJIOW Ha CKOKa, ABIOOYMHATA HAa HEroBaTa OC, WIIH
MOJNIOXKUTENTHA WM oTpeuarenHa pedpakuus u  ap.  Tasu
uH(MOpMaIKs TOCTHIIBA KbM EJIEKTPOHHHUS OJIOK 3a yIpaBlIeHHE
BBPTEHETO Ha €JICKTPOBUIATEIIS;

i) PamnoOysr 3amouBa Jjga ce yabiabouaBa KaTo ce
MO3UIHOHUPA Ha ONTHMAJHA WK ChOTBETHO pabOTHA JBIO0OYHHA U
MPEMHHABA B ISKYPEH PEKHM;

j) B 3aBHcHMOCT OT IporpamMupaHHTe HEPHOIH OT BpeMe,
H.p. Bceku zieH B 12 yaca, MJICIIO ce u3mbiHABaT MpoLeIypuTe OT
T.6 10 T.h Karo mHpOpMAIMATA OT CEH30pHTE 3a TeMIIepaTypa H
COJICHOCT BBB (QYHKIMA OT [JbI0OYMHATa C€ mpegaBa OT
paguomonema 1o 0a3oBa CTAHIMA 33 aHAIU3 HA XMUAPOJOTHYHATA
XapaKTepHUCTHKA B paioHa.

Enextponnusr 610k 32  00paboTka Ha  TNOABOJICH
HINPOKOJICHTOB aKyCTUYEH CHTHANI CE CbCTOU OT CIIETHUTE MOILYIIH:
- MOAyn 3a TpueMaHe U o00pa0oTka Ha ILIMPOKOJICHTOB
XHUAPOAKYCTHUEH CHTHAl C BB3MOXHOCTH 3a YIpPaBICHUE Ha
BBHIIHU ycTpolicTBa. Toil e mpoekThpaH 3a NpHEMaHe U
OTKpHBaHE Ha [IMPOKOJEHTOB XHIPOAKYCTHYEH CHUTHAlI B
yectorHa Jienta or 100 Hz mo 8 kHz. Amamorosara uacT Ha
MOJyJia BKJIIOYBA XHAPO(OHHU C YECTOTHA JICHTa Ha IIpHUEMaHe B
MOCOYEHHsI [HANa30H U MpeIyCHIBaTel C JICHTOB (QHITHP.
IMudposara yact Ha MoIyNa ce pealusupa Ha MUKPOKOHTPOJIEP
NIpeHa3HauYeH 3a  JUTHTaIH3MpaHe Ha AHAJIOTOBHSI
XHUAPOAKYCTHUECH CUTHAT M M3IIBIHEHHE Ha codTyepa 3a BpeMeBa
00paboTka, W cTapTHpaHe Ha 3amMca HA OTKPUTHS CHTHAJ.
OTKpHBaHETO Ce M3BBPIIBA Ype3 yCPEAHSIBAHE MO MOIIHOCT Ha
CHTHala B IBJI3SM] NPO30PEI] W CpaBHSIBaHE Ha MOIyYCHUTE
CTOIHOCTH C JMHAMHYHO M3MEHSII ce Ipar. J[MHaMUYHUAT Ipar
ce mnomy4yaBa Ha 0Oa3aTta Ha TIpeIXOAHA CTAaTHCTHKA Ha
MOMEHTHHTE CTOHHOCTM HAa  MOINHOCTTA Ha  CHUTHANa,
YCpPEeAHSBAHETO UM B Ipo3opena C u30paHa JIbIDKHMHA U
YMHO>KaBaHETO UM C KOS(UIMEHT OTYUTAI HUBOTO HA JIBXKIIMBA
tpeBora. OTkpuBaHe ce (hUKCHpa, KOTaTo HUBOTO Ha CHUTHala B
TEKYIIUs IPO30pell HAIXBBPJIM HUBOTO HA JUHAMHUYHHMS Ipar. 3a
yIpaBJIeHHE Ha 3amuca € HeoOXoauMo Ja ce (QUKCHpa KaKTo
HAyaJIoTO Taka M KpasT Ha CUTHaja. 3a Kpail Ha curHaia ce
IpyueMa MOMEHTa, KOraTo HUBOTO HA JUHAMHWYHUS [Ipar CTaHe I10-
TOJISIMO OT HUBOTO HAa YCPEAHEHUS CUTHAIL
MOZyN 3a Kiacu(uKamus Ha IIMPOKOJIEHTOB XHUIPOAKYCTHICH
curHas. Toll e mpoeKkTHpaH 3a Kiacu(uKays Ha MIHPOKOJICHTOB
XHAPOAKYCTHUCH CHTHAJI TI0 OTKPUTH IHUCKPETHH YeCTOTH
NIpe/cTaBIsBall 0COOCH MHTEpec. AHAJIOroBara 4acT Ha MOJyJa
BKJIIOYBA XHIPOMOHM C YECTOTHA JICHTA HA IIpHEMaHe B
MOCOYEHMs] [HMAlla30H ¥ IPeAyCHIBAaTeNl C JIEHTOB (QUITHD.
Iudposara gacT Ha MOAyNIa ce peasl3upa Ha MUKPOKOHTpoIep |
NIpeAHa3HAuYeH 3a  JUTHTAIH3HpaHe Ha  AHAJIOTOBHSA
XHUAPOAKYCTHUCH CUTHAJ CUTHAIL.

- MOJyJI 3a 3aITUC Ha OTKPUT CHTHAI,

- Mojyn 3a npenasane o Bluetooth va curma;

- Mozyn 3a npuemaHe no Bluetooth u 3anuc Ha curnan.

OynkiyonanHara cxema Ha ®wur. 3 moka3sBa CBbpP3BaHETO Ha
OTJIEIIHUTE MOAYJM 32 M3TpaXIaHe Ha XUIPOAKYCTUUHHS KaHal
Ha 0JI0Ka 32 IT0JIBOZEH MOHUTOPHHT.

Craprupane na
npefasaneTo Ha
KnacuuUMpanusA curHan

Duz.3 QyHKYUOHATHA CXeMa HA XUOPOAKYCMUYEH KAHAL 3d NOOBOOEH
MOHUMOPUHE

3a peamm3upane Ha edekTHBEH OOMEH Ha JaHHH MEXIY
panuoOyii — 0a3oBa cTaHUUS € pealu3upaH YHHBEpCAlIeH
MOZYJ 3a TpaHcdep Ha aHaiorora mH(opmarms 1o nudpos
kanan [YMTAUIIK/ B cecras:
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»  Pagmomopem:
- Mopgnen: XZ-DT25 Radio modem
- Paborna uecrora : 174.000 MHz
- Momnocr : 15 W
- Mopysamus : GFSK
AHTEHU:
- OcuoBer Moayn TRT-02-R (ua pammobys): momen —
AM3(5/8 nam6aa), 3 dBi;
- Mopnyn npuemane TRT-02-2 (na 6a3oBa cTaHIms): MOIeI
F23(3*5/8 nambna), 8 dBi
VYMTAMUIIK e usrpazes ot ciaeanure 6iokose (dur.4):

moayn
TRT 02 R

P Ll

QDue. 4 Cxema na YMTAULIK

- bnok 3a ananoroBo-uudppoBo npeobpasysane -B-ADC - cpbupa
aHanorosa HH(opMarys, 0opaboTBa U nndpoBu3Upa BLB hopmar
WAV.

- IIspBuueH ¢popmupany Moayn - TRT-02-1 - B ,,ciston™ pesxuM Ha
uucka koHcymanwms (1.2 — 1.9 mA). Axruupa ce or B-ADC.
Crnen axtuBupane mpuema uHpopmanusta (WAV ¢aiina) ot B-
ADC 1o cepuen kanan RS232. @aiurst ce 3amucBa Ha SD kapra.
Crnen KOPEKTHOTO MpHUEMaHe 1 3anuc Ha ¢aiina Ha SD kaprara, ce
akTuBupa OCHOBHMSI MOJIYJ 3a IpenaBaHe Ha maHHU -TRT-02R
(IR);

- OcHOBeH MOAyn 3a mpeaaBaHe Ha gaHHu -TRT-02R - B ,cristmr
pexum Ha Hucka koHcymarms (1.5-2.0 mA). AktuBupa ce OT
TRT-02-1. Cnen aktuBupane npuema ¢aitnosere or TRT-02-1 mo
6e3xmden karnan BT/Wi-Fi, o6paborsa ru 3a HoMep Ha Oys u TH
KOMIIPECHUpa;

MonynsT 3a MpueMaHe W JeKoAupaHe Ha gaHHH — |R-02-2 —
u3rpajieH ¢ Ha 6asata Ha codryep u paauonpenasaren. Codhryepbr
npuema kommnpecupanute daitnoe or TRT-02R. Crex kopekTHOTO
npuemane, (GaioBeTe ce JEKOAUPAT U 3aMUCBaT C UMe ChIbPIKaIo
JlaTa ¥ 4achT Ha mpreMane Ha (daiina. Paiinbt ¢ GPS xoopauHaTh €
¢ ¢opmar TXT, ceaspxkam mocieqHata OTYETEHa KOOpIWHATA B
MOMEHTa Ha npesaBaHe 1o nporokos NMEA.

Koraro MJICIIO e mpenHa3HaueHa caMO Ja OCHTYpsBa
MIEPUOANYHO MH(OPMALHS 32 CKOPOCTTa Ha 3BYKa BbB (YHKIHS OT
IBJIOOUHATA C LieJ ONpEeAeIIsIHE HAa TEPMOXAINHHATA PAa3CIOCHOCT U
JpYeBaTa KapTHHA 33 Pa3lpOCTPaHEHHE Ha 3ByKa B MOpCKaTa BOJa,
€ 1e1echo0pasHo Ja ce pealusupa «MKOHOMHYEH» BapHaHT, MPH
KOWTO Ce M3MOJ3Ba ChlaTa CTPYKTypa Ha JbHHATA CTaHIMS M Ha
panuo0ys cbe cneaauTe u3mMeneHus (dwur. 5):

. He ce monTHpaT XuapodoHHu;

. BMecTo kaben-Tpoc ce U3MoI3Ba CTOMaHeHa IPOBOJIKa;

. Ocrra Ha Makapara € eJHOKOMITIOHCHTHA — METAaJHa;

. He ce u3nonssa Bluetooth komyHuxarms;

. He ce u3mbiHsBa MPOLEAypaTa 3a 3aeMaHe Ha ONTHMAITHA

IBIO0YNHA OT paano0ys

3a ympaBneHne pabotata Ha OJ0Ka 3a BBPTEHETO Ha
eJISKTPOJBUTATEINS] NMPU W3IUIABAaHE W IOTalsHe HA PagnoOys 10
MO3UIIMOHHATA JBIOOYMHA Ce Mpeyiara BapuaHT ¢ M3IOJI3BaHE Ha
JIBOMKa MarHWTeH AAT4YMK (HaT4vk Ha XOJ) M MOCTOSSHEH MarHur,
3aKpereH Ha eqUHUs IHMCK Ha Makapara, KOETO I03BOJISIBA OTYUTAHE
Ha 000pOTUTE U CHOTBETHO HA JIBIDKHHATA HA pa3BUTAaTa/HaBHTATa
CTOMaHEHa IIPOBOJIKA.

[IpuHIUIBT Ha paboTa € CIICTHUAT:

e [IlpensapurenHo B OJoKa 3a yHIpaBlIeHHE BBPTEHETO Ha
JIBHTATeNss ce 3amaBaT Oposs Ha 0OOpOTHTE Ha Makapara,
CHOTBETCTBAIlM HA JB/DKMHATA Ha pa3BUTATa/HaBUTa IPOBOJIKA,
paBHa Ha ABIOOYMHATA B paiiOHA HA TO3UIIMOHUPAHE;

28

B
3

9 3
3
&
-
—
-
.

@ue. 5 M/ICIIO 6v6 sapuanm 3a XuOponro2uuHama KapmuHa

e Cuient MOCTaBsIHE Ha MO3MILHS, B ONPECICHHUS U IPOrPaMHUpPaH
BPEMEBU IIEPHOJ EICKTPOABHIATENsl OTpabOTBa MPOrpaMHUpaHUsI
Opoii Ha 000POTH U PATUOOYAT W3IUIABA HA MOBBPXHOCTA KATO OT
CCH30pHUTE CE ONpEAeNsl CKOPOCTTa Ha 3BYKa BBB (DYHKUHS OT
IBI00YMHATA;

e Cren wm3nmpuBaHe Ha HMHGOpMANUATA MO pPATHOKaHAT CIEN
OIPE/ICIICHO TPOTPAMHUPAaHO BPEME CIICKTPOIBUraTess pasBbpTa B
obpaTHa 1ocoka MakapaTa Ha ChbIus Opoil 000poTH 1 paanuodys ce
HO3ULMOHUPA HAJl IbHHATA CTAHIIHU.

3. 3aknrouenue

IpennaranusT HOJXO 3a peanuzupane Ha
MHOTO()YHKIIMOHAJIHA [TbHHA CTAHIMSA 32 MOABOJCH MOHHTOPUHI
M03BOJISIBA M3IIBIIHEHUETO Ha CISTHNUTE (QYHKIIIH:

e [I[pueMaHe W JAWTHTAIM3alUs Ha  IOABOACH  aKyCTHYEH
LIMPOKOJICHTOB CHUTHAJ M OIpejeNisiHe Ha HHBOTO INymMa Ha
MODETO;
OO1110 OTKpUBaHE HA MOABOJACH aKyCTHYCH IIMPOKOJICHTOB CUTHAI
HaJl MParoBo HUBO M M3pabOTBaHe Ha YIPABISBAIM CHTHAIIY;
Knacudukanus Ha curaaia ciiex 00IIoTo OTKpHUBAHE | 3aIIHC;
IMpu knacuuKanms Ha CUrHajIa KaTo 3BYKOBAa aHOMAJIMS 3aliC U
OCHT'YpsIBaHE Ha MpEeJaBaHeT0 My KbM 0a30Ba CTaHUUS MO
paJnoKaHal 10 MOMEHTa Ha HErOBOTO M3ryOBaHe;
e [leproIMYHO HM3MEpBaHE Ha IapaMeTpUTE Ha MOpPCKaTa BO/a,
BIIMSICIIM Ha CKOPOCTa Ha 3BYKa, BbB (DYHKIMSA OT ABJIOOYMHATA,
3aluC Ha CTOHHOCTUTE UM U IIPeJiaBaHe Mo paJuoKaHan 1o 6a3osa
CTaHINS;
V3uncnsiBaHe Ha KOJMYECTBEHHWTE XapaKTEPHUCTHKHU, ONMCBAIIN
(dopMupaHeTo Ha  3BYKOBHTE mojeta  (XMIPOJIOTHYHATA
XapaKkTepHCTHKa) B pailoHa Ha MO3WIMOHUPAHE, U OCHI'YpsiBaHE
3a€MaHC Ha OIITHMMaJIHA IO3UIMS I10 ll’bJ'[60qI/IHa Ha aKyCTUYHUSA
CEH30p C IIeJ1 MaKCHMaJlHA JaJeulHa Ha OTKPUBAHE HA MOPCKH
ILIyMOBe.

Ipennaranara MOAyJdHa CTPYKTypa Ha OCHOBHUTE CHCTaBHU
CNIEMECHTH TM03BOJISIBA pEajM3MpPaHETO Ha [JbHHA CTaHLMSA 3a
MO/IBO/ICH MOHUTOPHHT B Pa3JIMYHH BAPUAHTH.
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analyzed.
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1. Introduction

Today, the cruise industry, thanks to its dynamic development,
is at the stage of quantitative and qualitative transformations. The
introduction of modern technologies, innovative marine design
concepts, new ship projects, a growing number of ports of call and
destinations around the world, the use of various onboard and shore
entertainment, as well as new exotic travel destinations are helping
to attract millions of passengers and significant investments. Cruise
shipping, being an economically attractive, but specific and rather
complex object, requires comprehensive and careful study, which
determines the relevance of this article.

The identified problem has been in the field of view of scientists
more than once. Some of its aspects were considered in the works
of V. Kazandzhieva, N.A. Logunova, M. Neshkov, Z. Aguirre, J.G.
Brida, A. Papathanassis and others [5; 11; 14; 15]. Analysts view
cruise shipping as a unique phenomenon that has little in common
with the traditional concept of shipping, except that it is associated
with a ship. A modern cruise liner, being a giant floating city-resort,
simultaneously acts as both a means of transportation and a place of
relaxation. Based on this, cruise shipping is a composite complex
formed from two components — transport and tourism. The purpose
of this article is to study the features and current state of the
transport component of cruise shipping.

To achieve this purpose, special and general scientific methods
were used in the research process, including: statistical methods of
data processing, methods of synthesis and analysis, historical and
chronological (for understanding the ongoing processes in the cruise
industry), graphic (for schematic and visual representation of
statistical materials and research results), etc.

The research material was based on statistical data from the
official websites of cruise companies, the Cruise Lines International
Association (CLIA), modern online publications, and scientific
works of domestic and foreign scientists in the field of cruise

shipping.

2. Passenger water transport as a leading element
of the transport component of cruise shipping

Water transport is an integral part of the global transport
system. The modern transport system is a complex, multi-vector,
multifunctional structure consisting of many different components.

«Water transport — sea and river is a type of mass transport that
can carry a large number of passengers. The development of water
transport is possible with the availability of suitable water bodies —
oceans, seas, rivers, lakes and canals. Its connection with the
environment in which the movement of vehicles takes place also
determines the peculiarities of its technical, economic and
operational characteristics, compared to other types of transport» [9,
¢.60; 14, ¢.305].

The fleet of passenger water transport consists of vehicles of
various types, capacities, capacities and functional purpose. This
allows them to be used in a wide range — from individual trips — to
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the possibility of organizing various types of cruises with the
participation of a large number of people.

Recently, ferry cruises have become very popular as a type of
sea cruise, mainly due to their short duration and cost-effectiveness.
Modern ferries used for cruise purposes are multi-deck ships.

The basic cost of a sea tour includes comprehensive services on
board the ship. In particular: travel on the ship, accommodation in a
cabin (depending on the chosen class), three meals a day,
entertainment and, as a rule, a number of special events on board
the ship (holidays, festivals, concerts, etc.).

Sea cruises are served by comfortable liners that meet all
modern requirements for comfort. A sea tourist moves in an
environment of complete comfort, enjoying new landscapes every
day, getting unforgettable impressions and at the same time
improving his health. Due to the huge size of the ships, there are
water parks, mini-golf courses, climbing walls, ice skating rinks,
winter gardens and rooms simulating city neighborhoods on board,
which provides vacationers with a relaxed atmosphere, the
opportunity for familiar pastime and active recreation. Modern
liners actually meet the requirements of floating resorts and multi-
star all-inclusive hotels.

Having gone through a long development path — from linear
passenger transportation to “floating resorts”, passenger water
transport has made fundamental changes in the functioning of cruise

shipping.

3. Cruise shipbuilding and ports as elements of the
transport component of cruise shipping

Serious processes in cruise shipping are also caused by
changes in the activities of cruise ports, which are an integral part of
this structure. Efforts must be made to meet the needs of a growing
fleet, increasing vessel size, safety and environmental protection
through a spontaneous development strategy. The increase in the
number of ship calls at sea cruise ports significantly affects the
regional and state budgets of countries with such ports, as well as
the budgets of organizations directly related to cruise shipping.

Cruise companies are involved in investing in port
construction, buying land to develop ground services for their
passengers in promising ship call areas, etc.

For example, the company “Carnival Group” built a port
on Grand Turk, one of the islands of the Caribbean archipelago.
“Royal Caribbean” company has created the infrastructure
necessary to receive cruise ships on the island of Labadee (Haiti).
“Disney Cruise Line” company acquired the Bahamian island of
Castaway Cay for the same purpose. For tourists, the company
offers the “Scuitle’s Cove” children’s center, an extensive family
beach, a water park, and a “Pelican Raft” floating platform with flat
and spiral slides located near the shore [12].

The example of the “Disney Cruise Line” company in this
regard is far from the only one. Many cruise companies have
acquired ownership of entire islands. And this process began back
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in the 1970s. Cruise company directories contain a list of such

islands and their owners (table 1).

Table 1.
Private islands of cruise companies
Cruise Name of the Affiliation Year of
company island creation
Celebrity Catalina Dominican 1995
Cruises Republic
Costa Cruises | Serena Kay Also 1996
Disney Castaway Bahamas 1998
Cruise Line Cay
Holland Half Moon Also 1997
America Line | Cay
MSC Cruises | Cayo Dominican 2005
Levantado Republic
Norwegian Great Stirrup | Bahamas 1977
Cruise Line Cay
Princess Princess Cays | Also 1992
Cruises
Royal Coco Cay 1990
Caribbean
Int.
Royal Labadi Haiti 1986
Caribbean
Int.

Note: The table was compiled based on data from a sources [6; 12].

Another important part of the transport system in cruise
shipping is cruise shipbuilding. According to “Cruise
MarketWatch”, the total investment in the construction of ocean
marine liners only in 2010 amounted to more than $7.7 billion, and
in 2011 — more than $5.2 billion [19]. At the same time, in 2010,
megaliners such as the “Norwegian Epic”, designed for 4,200
passengers, and “Allure of the Seas” for 5,400 passengers, were
introduced, respectively.

In the next decade, the cruise shipbuilding strategy is
developing in three main directions:

1) construction of liners of large tonnage and passenger
capacity with the widest possible range of services on board;

2) construction of ships of smaller size, but with increased
comfort;

3) construction of special cruise ships (expeditionary,
sailing, etc.).

All these areas reflect the general trend of deepening the
specialization of the cruise product.

As in 20th-century shipbuilding, the trend continues to be
to build ever larger ships, achieving relative savings in capital
investment per berth or cabin. At the same time, the range of
services provided on board the ship is constantly expanding, the
quality of service is increasing, and prices are relatively decreasing.
This trend largely determines the increased competitiveness of the
cruise product in the global tourism market.

But there are factors preventing further increases in the
size of cruise liners. They are related to the conditions of navigation
in the waters of the sea canals, including the Suez and Panama
canals, the possibility of servicing such ships not in all ports of
interest from the point of view of cruise calls, and other restrictions.

These problems are partially being solved as new port
complexes are built and existing ones are reconstructed. For
example, simultaneously with the start of construction of the giant
cruise liner “Icon of the Seas” (length — 365 m, width — 48.47 m,
displacement — 228 thousand tons, number of decks — 20), on
another continent in the port of Miami the construction of a new
terminal has begun for boarding its passengers, which lasts 6 hours.
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Thus, it was not the ship that was built for the port, but the port that
was built for the size of the ship. Miami is home to the world's
largest terminal for cruise liners (5 million 600 thousand people
pass through here every year). The main art object of this terminal
are two rotating propellers with a diameter of 15 m each, which are
an exact copy of the propellers of the “Symphony of the Seas”
(except that the ship has 3 propellers, not 2, and they weigh 200
tons each) [20].

Seaports differ from each other in purpose, geographical
location, annual duration of operation, relation to water level and
other criteria.

Depending on the location, seaports vary, located on
islands, in the depths of lagoons, estuaries and on the open coast.
Most of the largest ports (New York, London, Hamburg, St.
Petersburg, etc.) are estuary. Cruise ships call mainly at commercial
(cargo and passenger) and passenger ports (fig. 1).
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Fig. 1. Major cruise ports in the world.
Note: Fig. 1 is compiled from data from sources [2: 6: 12]

In addition to those indicated in the diagram, major world ports
include: Tianjin (Beijing, China), Shanghai, Singapore, Ho Chi
Minh City (Vietnam), Cape Town (South Africa), Mumbai (India),
Sydney (Australia), Auckland (New Zealand), port Rashid (UAE),
Valparaiso (Chile), Buenos Aires (Argentina) and others. Among
US ports receiving cruise ships, the leading positions are occupied
by Florida (36.9%), California (12%), Texas (5.5%) [2, c.18].

Analyzing the cruise shipbuilding market, it should be
noted that it has a high level of specialization. The tone in this
market is set by three main shipbuilding holdings: the Italian
“Fincantieri”, the German “Meyer Werft” and the Franco-Finnish
“Aker Yards”. The “Fincantieri” holding builds “post-Panamaxes”
for its main customer — “Carnival Corporation” and its subsidiaries.

The People's Republic of China strives to play a leading
role in global shipbuilding. China became the world's largest
shipbuilder in 2010, when its total tonnage of ships built was 65.6
million tons or 43% of the global shipbuilding market [10].

In 2015, world shipyards had orders for the construction
of more than 5 thousand ships with a total deadweight of 308
million tons for a total of $305 billion. Global transport
shipbuilding was concentrated in the “Big Three” of East Asia,
where leadership passed from Japan to South Korea, and then to
China. Every year, these countries provide up to 94% of the world's
transport fleet supplies. Currently, the absolute leader is China,
whose shipyards account for almost 50% of all ship orders by
deadweight [10].

Indicative is the construction of two large cruise liners by
the China State Shipbuilding Corporation (CSSC) Shanghai
Waigaoqiao Shipbuilding Co. The first of these, “ADORA Magic
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City”, was commissioned at the end of 2023 after 8 years of
scientific research and 5 years of design and construction. With an
overall length of 323.6 m and a width of 37.2 m, it has a total of 16
decks, 2,826 cabins, a maximum capacity of 5,246 passengers and
1,300 crew members [16].

The hull of the second liner is planned to be assembled in
the second quarter of 2024. The vessel with a total capacity of
141,900 tons will be delivered to the customer by the end of 2026
[17]. This liner is not a simple copy of the first one; its gross
tonnage has been increased by 0.67 million tons, its overall length
has been increased by 17.4 m, and the number of cabins has been
increased by 19 than its predecessor. According to the project, the
vessel will be made in environmental design and in full compliance
with emission standards of the International Maritime Organization

[7].

4. Knowledge intensity of the cruise transport
system

In the process of developing the cruise transport system,
special attention is paid to its knowledge intensity. Cruise
companies actively invest in the creation and implementation of
new equipment and technologies, the implementation of scientific
developments and projects of research and engineering institutions,
all kinds of professional training and retraining courses, advanced
training, etc. State educational institutions train senior and mid-level
specialists to work in the cruise industry.

One of the incentives for the development of knowledge
intensity was changes in environmental policy. This happened in the
mid-1990s, when many cruise companies adopted the International
Organization for Standardization (ISO 14001) regulation, which
requires systematically identifying and reducing environmental
impacts. First of all, this concerns the reduction of fuel consumption
by cruise companies. One way is to change the design of the stern
and bow of the liner. This innovation reduces energy consumption
by an average of 1%. In general, all measures used should increase
the efficiency of cruise liners by 2%.

Environmental protection policies are actively supported
by port cities and countries as a whole. For example, Norway plans
to ban cruise ships running on diesel fuel from entering its ports.
This rule will come into force in 2026, which, according to experts,
will create big problems for the cruise industry. Shipbuilders will
have to increase the number of ships powered by liquefied natural
gas [4].

According to the Financial Times, European port cities
are “choking on toxic air” from cruise ships. In 2022, 218 cruise
ships operating across Europe emitted a total of 309 tonnes of sulfur
oxides. Barcelona is among the hardest hit. The city's public is
pushing for regional authorities to limit the number of cruise liners
allowed into the port, which would halve the number of cruise
tourists during the peak summer season to 200,000 per month.
According to a study by the company Transport & Environment
campaign group, the city is considered the worst cruise port for air
pollution.

In recent years, a number of European ports, including
Palma de Mallorca, Marseille, Dubrovnik, Dublin, Amsterdam and
Santorini, have also restricted cruise activity. Most notably, Venice
banned cruise ships weighing more than 25,000 tonnes from its
lagoon to protect its UNESCO World Heritage Site status in 2021.
As a result, the city's sulfur oxide emissions have dropped by 80%

[4].

The Netherlands imposes restrictions on large cruise
liners. By 2035, they will be banned from docking in the port of
Amsterdam. It is part of a wider package of measures to curb
tourism growth and improve the experience for local residents.
Currently, 190 ships are allowed to the city’s passenger terminal,
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and in the next two years they want to reduce their number to 100.
The remaining liners will be redirected to a suburban port.

This bill will help improve the environmental situation in
Amsterdam. But there are fears that revenue from cruises will
decline. Cruises bring the city almost 105 million euros in profit per
year [1].

Another stimulus for the implementation of the latest
scientific developments and medical and preventive standards on
cruise transport was COVID-19. In order to resume cruises, new
health regulations, medical protocols, vaccinations and testing for
coronavirus had to be used. The organization of excursion services
itself has undergone changes. In particular, companies have to
minimize contact between passengers and residents at ports of call,
which causes dissatisfaction with local businesses.

In the summer of 2021, 80% of the fleet of leading cruise
lines returned to routes [18]. Cruise operators are offering even
more cruises than before the pandemic, and demand is growing for
2022. Almost two thirds of their clients are ready to go on cruises.
All new protocols and strict requirements are welcomed. By 2023,
the issue of compulsory vaccination is gradually losing relevance.
The cruise industry continues to expand its potential.

The activities of the Cruise Lines International
Association (CLIA) [6] contribute to expanding the interest of
tourism consumers in cruise vacations and promoting the
investment attractiveness of the cruise industry. It supports policies
and practices aimed at healthy, reliable, secure environmental
development as an integral part of its international activities.

Cruise Lines International Association is a sponsor of
charitable organization “Mercy Ship”, dedicated to delivering
medical aid to developing countries. “Mercy Ships” operate as
floating hospitals that provide medical services to populations
without access to shore-based medical services.

The CLIA Research Center conducts and publishes a
variety of marketing and economic studies that provide valuable
information regarding cruise prospects and the overall contribution
of the cruise industry to the economy.

Cruise companies are committed to emissions controls
and are investing in electricity technology to power their ships on
shore, in line with current EU regulations, the association said. This
technology eliminates the need for ships to burn fuel while in port.

CLIA says cruise companies are the first in the maritime
sector to publicly commit to reducing carbon emissions by 40% by
2030. In 2021, at COP26 (UN Climate Change Conference),
Carnival was one of 500 signatories to the Glasgow Declaration on
Climate Action for Tourism, committing to halving emissions by
2030 and achieving net zero by 2050 [3].

The Ministry of Industry and Information Technology of
the People's Republic of China has approached financial institutions
with the initiative to support the “green” shipbuilding project. In the
new 7-year plan to dominate the “green” shipbuilding market, the
Ministry aims to lead the global transition to “environmentally
friendly” shipping [8]. The Ministry plans to accelerate research and
development in the field of engines running on methanol and
ammonia, hydrogen, electricity, in the development of fuel cells,
etc.

According to the document, by 2025, Chinese industry is
called upon to develop more efficient solutions for “green
shipbuilding”, accelerate the adoption of alternative fuel ships, and
ultimately achieve a 50% share of the global market for LNG,
methanol, ammonia and other “green” types of energy. In addition,
the shipyards plan to increase the energy efficiency of production,
digitalize work processes, and reduce carbon dioxide emissions.

Thus, the transport component of cruise shipping is a
systemic concept consisting of many constituent elements, the main
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ones being: passenger water transport, port infrastructure and
shipbuilding.

The dynamics of development of cruise tourism and stable
demand for cruise products stimulate the attraction of investments,
highly professional personnel, and the introduction of innovative
processes and technologies, including artificial intelligence.

One of the incentives for the development of knowledge-
intensive cruise shipping has been changes in environmental policy.
As part of the increasingly popular “green programs”, cruise
companies use the most modern water purification systems,
alternative energy, energy-efficient lamps on their ships, and use the
latest technologies for the use of secondary resources.
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Abstract: This report presents an approach for predicting energy consumption in a specific living space based on experimental data on the
indoor microclimate. The data for the analysis of the temperature in the room and the external temperature of the environment is used for the
period from 01.01.2016. until 31.12.2023, and a period of 18:00 - 24:00. Regression analysis is used to create a model for increasing energy

consumption.
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1. Introduction

This study aims to propose a method for forecasting the requi-
red electricity for heating a predefined and defined residential area.
For the purposes of the research, regression analysis is used based
on data obtained through the measurement of temperature cha-
racteristics related to the desired comfortable living conditions in
the space. The parameters of the residential space and the values for
air temperature and humidity were measured during different pe-
riods of the day, as well as across the four seasons and several
consecutive years - from the beginning of 2016 to the end of 2023.
The measurements reflect the "state of affairs as they are," i.e., data
on the environment, temperature, humidity, and the amount of elec-
tricity consumed according to (and solely based on) the subjective
comfort perception of the tenants while minimizing costs. The
measured data and the results of their analysis and processing will
be used to constructively improve the environment and/or undertake
measures to minimize current expenses. This report, in a sense, ser-
ves as a continuation and enhancement of another report by the
author [1].

2. Conditions of the experimental measurement

In Fig.1 and Fig.2 the dimensions and location of the living spa-
ce are presented - in practice, one room of an apartment in a resi-
dential building.
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Fig. 2 3D model of living space [mm].

All doors and windows are of the energy-saving type — corres-
ponding PVC and solid wood, the walls are built of bricks and are
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250 mm thick. The glazing of the exterior doors and windows is
made of double 4 mm ordinary glass. The floor is insulated with
extruded polystyrene XPS Fibran 20 mm and cement plaster, on top
of which 8mm thick laminated flooring is placed. The ceiling is of
the "suspended” type with installed mineral wool insulation with a
thickness of 80 mm. The walls are plastered and painted with latex -
they are not insulated, but the apartment has no external walls and
all the neighbouring apartments are occupied by tenants.

The following parameters are measured:

« internal temperature;

« external temperature;

« atmospheric pressure;

« indoor and outdoor air humidity;

« wind speed and direction;

« current precipitation and cumulative values.

« electricity consumption.

A weather station OPUS TFA 35.1112 IT, presented in Fig.3, is
used to measure the above [2].

Fig. 3 Weather station OPUS TFA 35.1112 IT.[2]
Table 1: Technical specifications of OPUS TFA 35.1112 IT.

Technical specification Value
Type Weather station
Temperature Yes
measurement (OUT)

The range of temperature | -40° C - +60° C

The weather forecast, preservation
temperature, clock, alarm clock,
regular calendar

Infoutdoors, in the range of 1-99%
Speed, direction

Wireless (range 100 m)
Transmission frequency 868 MHz
Autonomous, battery LR14

Additional features

Moisture measurement
Wind characteristics
Remote sensor

Data transfer

Power supply
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Value
(included), display of battery level
Numbers and symbols, the choice
of measurement units
Sound indication Yes
USB interface Yes

For the purposes of the study, it is accepted:

« the day is divided into 4 periods: 00:00-06:00, 06:00-08:00,
08:00-18:00, and 18:00-24:00, the reason for this division is as
follows:

- 00:00-06:00 — rest time, heating devices are not working in the
room, a lower temperature is required;

- 06:00-08:00 — the room needs a comfortable temperature, after
08:00 there are no people in the room;

- 08:00-18:00 — day mode, there are no people present in the
room and the heating devices are not working;

- 18:00-24:00 — evening mode - comfortable conditions are ne-
cessary, and heating, air conditioning and lighting devices are usua-
Ily turned on.

The annual cycle is divided into 4 quarters as follows:

« 01 January — 31 March — Winter;

+ 01 April — 30 June — Spring;

* 01 July — 30 September — Summer;

+ 01 October — 31 December — Autumn.

For the purpose of this study, the above division of the annual
cycle does not contradict the astronomical seasons, due to the visib-
le observation of a shift in the real climatic conditions, for example,
spring is "late", it is cold and humid, the real summer "comes later",
the autumns are long and warm. The adoption of this condition is
also convenient from the point of view of the monthly accounting of
the consumed electricity. The created temperature model of the
room presents:

« average value of the temperature in the room by months (sea-
sons) and years in the defined time intervals; [1]

The tenants' lifestyle (during the period from 18:00 to 24:00) is
not associated with cooking in the room and/or other activities that
typically require high electricity consumption. For the cited period
of the day, electricity is used for heating (climate control) and other
relatively small energy needs, such as lighting, periodic use of
laptops and charging mobile phones. The latter do not have a
significant impact and are thus disregarded in this context. Since the
beginning of 2024, the consumption of heating devices is measured
exclusively using the eMylo Smart WiFi Energy Meter (Fig.4),
which allows for the collection of accurate data.

Technical specification

Displaying information

Fig. 4 eMylo Smart WiFi Energy Meter.[3]

3. Obtained results

The data from the measurements regarding the average monthly
temperatures for the period from Jan 1, 2016, to Dec 31, 2022, are
shown in Table 1. The following values are distinguishable:

* Average monthly indoor temperatures — InTemp;

« Average monthly outdoor temperatures — OutTemp;

* Average daily electricity consumption — Day;

« Average nightly electricity consumption — Night;

* Average monthly total electricity consumption — All.
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Table 1: Data on average monthly temperatures in the room, the environ-
ment (for the period 18:00-24:00), and average monthly electricity consum-
ption for the period January 1, 2016 — December 31, 2022.

V. Period - 01.01.2016 - 31.12.2022

InTemp | OutTemp | Day | Night | All
1 22,42 2,38 556 | 128 684
2 22,50 6,50 458 | 128 586
3 22,35 8,92 378 | 82 460
4 23,17 15,20 330 | 83 413
5 24,11 19,53 290 | 89 379
6 25,88 24,49 241 | 81 322
7 27,55 27,12 210 | 61 271
8 28,04 28,28 271 | 58 329
9 26,49 23,76 267 | 76 344
10 23,65 17,10 253 | 76 329
11 22,84 9,72 336 | 77 413
12 23,00 4,98 499 | 112 611

From the table, it is clear that the measured values for indoor
temperature (InTemp) fall within the range of so-called "comfortab-
le living conditions" [4]. This is also reflected in the electricity con-
sumption across different seasons - for the months of June to Au-
gust, electricity consumption is the lowest, while for the months of
December to January, consumption is the highest. Specifically for
the period from 18:00 to 24:00 hours by year, the data are presented
in Table 2:

Table 2: Average Temperature (Ave InTemp), Average air humidity (Ave
InHum) and their standard deviations (respectively StdDev InTemp and
StdDev InHum) for 2016-2022 (18:00-24:00)[1].

Ave Temp, StdDev Temp [C°], Ave Hum, StdDev Hum [%]

Year Ave Ave StdDev StdDev
InTemp InHum InTemp InHum

2016 24,3 51 2,6 6
2017 23,8 50 2,8 6
2018 24,0 51 2,6 6
2019 24,4 51 2,5 7
2020 24,7 51 2,3 6
2021 24,7 51 2,7 7
2022 25,0 51 2,2 5

Average: 24,4 50,8 2,5 6,3

The sensor for measuring the internal air temperature is placed
at a height of 1.5m from the floor of the room, on an internal wall
and more than 3.0m from the door leading to the outside space. The
sensor to measure external air temperature is installed in a container
that excludes direct sunlight and the temperature effect of air flows.
All measurements were taken under identical conditions, with the
weather station's functional components remaining stationary.

The data analysis was performed using regression analysis, with
two software products used for result verification, as follows:

» MatLab — https://www.mathworks.com/ [5]

* Orange - https://orangedatamining.com/ [6]

Regression analysis can be used to examine phenomena for
which a certain number of observations are known. Each observa-
tion has two or more characteristics. Following the assumption that
at least one of the characteristics depends on the others, a relation-
ship between them is established... that is, a function is found that
sufficiently well matches some characteristics or variables with
others. In the general case, when we have one or more independent
variables that are not labeled, but we have their realizations, the
goal is to determine (almost) completely the coefficients of a
function of the type (for multiple linear regression):

Y = A]_X]_ + A2X2 + A3X3 +...+ Anxn;
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... thus creating a model of the interaction between them. The Fig. 7 and Fig. 8 illustrate how expression (1) relates to the ac-

state of Y depends on the quantities X;, X,, ... X, — they are inde- tually measured data for the period from 01.01.2016 to 31.12.2022

pendent, but the high correlation between the quantities does not ne- and for the period from 01.01.2023 to 31.12.2023.

cessarily imply a causal relationship between them.

In fact, linear (multiple) regression, as a toolkit, determines the KR Period 01012023 =31 122023
coefficients A;, A,, ... A, and then it is possible to predict future 700
(probabilistically forecasted) values of Y with a set of input data for 600
X1, Xg, ... Xp OF to restore lost (missing, undelivered) data for inde- 500
pendent variables based on known values of Y. 400
In this specific case, we have the variable Y — consumed electri- 300
city, and two variables x; and x, — respectively indoor (for the 200
room) and outdoor temperature (of the environment). The results of 100
the study conducted with MatLab and Orange are presented in Fig.5 0
and F|g6 1 2 3 4 5 6 7 8 9 10 11 12

Months of the year
Consumption by model

Real Consumption

Step 1. Input Datas.

Fig. 8 Correspondence of model (1) to data for 2023.
A "critical reading" of the energy consumption data would sug-

evndatas = readtable('datas.xlsx','ReadRowlames',true);

Step 2. Model and Result. gest that this is the electricity consumed for the entire apartment,
but it should be remembered that: (i) the people living in the apart-

evnmodelspec = 'Al1EVN ~ InTemp + OutTemp’; ment are two tenants with established habits of food (outside the ho-
mdl = fitlm(evndatas,evnmodelspec) me), (ii) they spend all (almost, all others are negligibly few) week-

ends away from home, (iii) expenses for lighting, electricity, water

[di; reereceion madel: for heating are a constant amount and the main consumption is rela-
R InTemp + OutTemp ted to heating the premises during the winter period and cooling the
premises during the hot days.
Estimated Coefficients: 3 3
Estimate SE tstat pvalue All measured data are reliable because, in the last 2 years, para-
Ilel measurements have been made with another weather station
(Intercept) | 354.18 34751 -1.8151 033498 Weather Screen PRO DNT000008 [7], sensors for measuring air
InTemp 47.049 16.438 2.8536 8.018072 purity, solar radiation and lightning detector within a radius of
OutTemp -23.144 3.7989  -6.1851  @.8@017815 40km have been added to it. The measured data are uploaded to the
Fig. 5 Regression analysis with MatLab program. Internet at: http://www.ecowitt.net.
3. Conclusions
Data e Coefficients — Data
D o Q The recommended levels of air humidity (according to Regula-
tion No. RD-07-3 [4] and the American Association ASHRAE [8])
File Linear Regression Data Table are 40%-60%, and the optimal temperature levels for cold and
- warm periods are 20-23°C and 22-25°C, which are defined and per-
missible limit values. During the target periods (18:00-24:00) opti-
. i‘:gmg (o missing dota) name coef mal values of temperature and air humidity are maintained.
1 festure 1 intercept ~354.138 The proposed approach for forecasting the required electricity
Notarget variabe. 2 InTemp 47.0493 consumption is suitable for the temperature partitioning (1) of the
N 3 OutTemp -23.1439 room. The study will also be conducted under conditions conside-

ring the energy consumption for each individual activity of the buil-

Fig. 6 Regression analysis with Orange program. ding's tenants (for each separate circuit of the electrical installation).

Received results (Fig. 5 and Fig. 6) are identical, and the sought The data show that the costs incurred for thermal insulation are
model of consumed electricity for the period takes the form: justified and at this stage, there are no better solutions on the mar-
Y = -354 +47x, — 23,144x, (1) ket, except for a more modern type of glazing for external doors and

Expression (1) can be used to forecast future electricity consum-  Windows.

ption or to fill in missing data for surveyed (or future) periods. We
also have data for consumed electricity for 2023, and we will use

the same for verifying the accuracy of the model. 4. References
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IleTeKHI/IH Ha IVIaBATECJTHA CHA0BE YPE€3 KPOC-KOopeJIallusd HA CUTHAJU OT IBAa

XOPHM30HTAJHO Pa3MoJ0KeHH XUuAPo(PpoHa
Vessel detection using cross-correlation of signals from two horizontally placed hydrophones

bucrpa Henosa
WHCTUTYT 10 METaN03HaHUE, ChbOPBIKEHUS U TeXHOIOruu ¢ LIeHThp 1o xuapoaepoanHaMuKa Ipy bbiarapcka akageMus Ha HayKuTe,
Oyn. lnmaencku npoxon Ne 67, 1574 Codust, bpnrapus
bistranenova@hotmail.com

Abcmpakm: [lemexyuama Ha NIaeamenHu Cb008e € BAXCHA YACM Om CUCmeMU 3a NO0B0OHO HAONIOOeHue Ha KpauopexdcHu 800u u
npucmanuwa. Jleudicewume ce Nia8amenHu Cb008e U3NbYEAN NOOB0OEH 36K, KOUMO UMA MHO20 USMOYHUYU, KAMO XUOPOOUHAMUKA,
osuzamer, eumia, subpayuu u op. [lpuiraeanemo Ha Memooa Ha KPoc-KOperayusi KoM CUSHANU, CHemU 0m 08d XOPUZOHMAIHO PA3NOI0NCEHU
Xuopogona, no3601516a oemekyusma Ha KOpabeH uym nocpeocmeoMm OMKPUBAHEMO HA U3A6EH MAKCUMYM 6 KOPEIAYUOHHAMA QYHKYUs HA
cuenanume. Bpemesaxvchenuemo, 0meoeapsAwj0 HA NUKA HA KOpelayuomHama QYHKyus, npeoocmass noae3na uxgopmayus 3a
JoKanusupare Ha obexma. Memoovm 3a OemeKkyus Ha NIABAMENTHU CbO0Be Upe3 KPOC-KOPEeNayus Ha CUSHATU O XUOPOPDOHU e NACUGEH U
umMa npeouMcmeomo Ha cKkpumama paboma Ha pasnoiazanume ycmpoucmea, 6e3 0a 0Ka3ea HeONaAcONPUSIMHO 8b30elUCmeue 6bpxy

OKOHaAma cpeoa.

Keywords: VESSEL DETECTION, CROSS-CORRELATION, UNDERWATER ACOUSTICS

1. Bveeoenue

JletexkuusaTa Ha IIaBaTeNHU CHIOBE € BaXKHA YACT OT CHCTEMH
3a IO/IBOJJHO HaOJIIO/IeHNe Ha KpaOpeKHN BOIU U IPUCTAHHUIIA U €
OT CBIIECTBEHO 3HAaYeHHE 3a TIOJO0psBaHE Ha CUTYPHOCTTA.
JIBikemure ce IUIaBaTeIHU CHIOBE H3JIbUBAT IOJBOJCH 3BYK,
KOWTO MMa MHOTO M3TOYHHIM [1], KaTO XUApOAMHAMHUKA, BUTATEI,
BUTIA, BUOpanuu u Jp. M3IpUBaHUAT aKyCTHUEH CUTHAT Ce ChCTOH
OT /IBa Pa3JIMYHM THIIA IIyM B TOJISIMA 9acT OT YeCTOTHHS AUANa3oH
[2]. ExpemsT THI € IHPOKOJICHTOB IIyM C HEMPEKBCHAT CIIEKTHD H
€ NMpHUYMHEH OT Pa3IMYHU XHUAPOIWHAMHYHM TIporecH. Jpyrusar
OCHOBEH THII € TOHAJIeH LIyM, MJBAll OT KOpPaOHHTE MAaIlUHU U
XapaKkTepHU3Upalll ce ¢ AUCKPETEH CIEKThP.

HlymbT, TeHepupaH OT IIaBaTeNHH CHIOBE, OOMKHOBEHO Ce
u3MepBa ¢ HeHacoueHu xuapodonu. Xuapodouute [3] orkpusar
MIPOMEHNTE B HAIATAaHETO HAa aKyCTUYHHTE BBIHH B OMNpEeIeH
YecTOTeH [AHWama3oH W mpeobOpasyBar Ta3um uH(DopMamus B
eleKTpuuecku curHanu. Haif-npocTtoTo ycTpoiicTBO H3MOI3Ba
eIMHNYCH XHUAPOQOH, CIyCHaT OT MalbK IUIaBaTeneH cbi. [lo-
CIIOXKHUTE KOHQWIypaluy BKJIIOYBAT Habop orT xuapodonu. Te
MoOraT, HampuMmep, Ja ObJaT HapeleHH B JMHUS 10 ABHOTO B
IUIMTKA BOJAM 3a BB3IpPHEMaHe Ha IIyMa OT HaABOJHU KOpalOw.
Jlpyra cxema € BepTHKAJIHO OKayBaHe B IBIOOKM BOAM 32
U3MEpBaHE Ha IIyMa Ha IOABOJHUIM, JBIDKEIIM CE€ Ha TONsIMa
neinbounna [2].

M3TOYHHK HA CHTHAT

Censop 1 Censop 2

Duz.l. Pasnpocmpauenue HA aKyCmu4HUsl CucHal om u3movHuKa 00
osa XOPU3OHMATIHO PA3N0JI0HCEHU CEH30pa

[lacuBHM aKyCTHYHM METOOM HaMHpaT NPWIOKEHHE 3a
JIUCTAaHIMOHHO OTKPHBAaHE Ha IBIDKEIIU CE CHIOBE Bh3 OCHOBA Ha
M3THYBAHUS OT 0OCKTa aKyCTHYCH CHTHAJ.

2. Kpoc-xopenauyus mna cucnanu om  0ea

XOPpU30HMAIHO PA3NOJI0HCEHU XUOPOPOoHa

Ha ®ur.l e wirocTpupaHa NacHBHAa CUCT€Ma 3a aKyCTHYHA
JIETEKNUsl Ha IUIaBaTENIHM ChAOBE, M3IO3BAIlA XOPU3OHTATIHO
pasmnoylaraHe Ha JiBa HEHACOYEHM XHAPO(OHA 4pe3 3aKOTBSHE 3a
IBbHOTO. V3TOYHMK U3MBYBa aKYCTMYHM BBJIHHM, KOMUTO C€
paslpocTpaHsBaT MOA BoJaTa M JOCTHTaT JIO CEH3OPHTE.
T'eomeTpruHOTO pasmpocTpaHeHHe ce HpHeMa 3a CHEPUIHO M0
pa3cTosiHHE, PaBHO Ha IBIOOYMHATA, CIe] KOeTO TO NpeMHHaBa B
IUIMHAPUYHO. J[BaTa ceH3opa ca pa3jelieHN Ha Pa3CTOSHHE eIUH
OT Jpyr, MOpagy KOETO W3IBbUBAHUTE OT M3TOUYHHUKA aKyCTUUHHU
CHTHAIM I JOCTHraT Ja0 eAWHHA XUIPOGOH C H3BECTHO
3akbCHEeHHE BBB BpeMeTo AT cmpsmo apyrust xuapodon. Tosa
BpPEME3aKbCHEHHE 3aBUCH OT IIOCOKaTa, B KOSATO C€ Hammpa
W3TOYHUKBT CIPSAMO JBOMKaTa CEH30pM U C€ IPOMEHS C
JIBIDKEHMETO Ha M3TOYHUKA. AKO pa3CTOSHHETO MEXAy [Bara
ceHsopa € L u pa3cTosiHHeTo MeXTy IIaBaTeNHHS ChJ U CEH30pUTe
€ MHOTO TO-ToJIsIMO OT L, 3a Bpeme3akbcHeHHETO AT € B cuia:

AT = % -sina )
Censop 1 Censop 2
A 4 A 4
duitpu duitpu
A 4 A 4

Kpoc-kopenarus

OrieHKa Ha U3SIBEH MaKCUMYM

@ue.2. Brnok-cxema Ha Kpoc-Kopeiamop
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@ue.3. Ipumep 3a Kpoc-koperayus mesicoy 08a Xuopoponnu cueHana
npu nanudue na 06a niasamentu cvoa (Fillinger et al. 2009 [4])

KBJIETO ¢ € BrBIBT, KOWTO CKIIOYBAT MOCOKATa OT XHUAPO(GOHHATA
JIBOMKA KbM TEKyIlaTa MO3HIMs Ha TUIABATENHHUS ChJl W HOpMajara
KbM JIMHHUATA MEXKAY XUAPO(OHHUTE, a C € CKOPOCTTA Ha 3BYKA BbB
BoJa (pubsmsurenHo 1500 m/s).

Kpoc-kopenanusra € MApKa 3a CXOACTBOTO MEX/Ly JIBa CUTHAJIA
Kato (pyHKIUS Ha BPEME3aKbCHEHHETO (OTMECTBAHETO) Ha CIMHUS
cUrHaN crpsMo apyrus. I[lpy Hanu4ue Ha M3TOYHHK Ha KOpaOeH
IIyM CHUTHAJHTE, PETHCTPUPAHH OT ABaTa CEH30pa, Ca 3aKbCHEIN U
ManiabupaHy BEPCUH Ha eIVH U ChII CHTHAJI. AKO JiBaTa ceH3opa ca
JOCTAaTHYHO OTJAJICYCHH eUH OT JPYT, TaKa 4e OKOJIHUSIT IIyM IIPH
BCEKH XHIPO(OH HE € KOpelupaH HHUTO ¢ (OHOBUS IIYyM IIPH
Ipyrus XuApodoH, HHTO CHC 3BYIMTE, H3IBYBaHH OT Kopaoda,
TIPUHOCHUTE KbM KPOC-KOPENalyATa, BKIKOYBAIM OKOJIHHUS IIyM, ce
aHynupar. AKO  pasriexJaMe — CUTHaIUTe, MOJy4eHH  OT
xuApoOHHTE, KaTO [BE HEMPEKbCHATH (QyHKINH, chOTBETHO hy(t)
1 hy(t), To TAXHATa KpOCc-Kopeanus ce neuHupa karo [5]:

Xeorr (h1, 1) (@) = [ R (O)hy (¢ + D)dt @)

KpAeTo * o0003HauaBa KOMIUIEKCHOTO CHpETHATO, a T ¢€
3aKbCHEHHETO (OTMecTBaHEeTO). Kpoc-kopenmanmoHHata (yHKOIUS
¥Ma THMK [pU CTOHHOCTTa T AT, cboTBeTCTBalla Ha
BPEME3aKbCHEHUETO MEXIY XHAPO(QOHHUTE CHTHAIM.

[Mpunaranero Ha MeTOJA Ha KPOC-KOpeJalus KbM CHTHAIH,
CHETH OT JBa XHIPO(OHA, XOPU3OHTAIHO PA3MOJIOKCHH Ha
pa3CTOSHUE €AWH OT JAPYr, JaBa BB3MOXHOCT Ja C€ OIpelend
HaJMYUEeTO Ha KOpaOeH IIyM MOCPEICTBOM OTKPHBAHETO Ha W3SIBEH
MaKCHMyM B KopenanuoHHata GyHkius Ha curHamuTe. Ha ®ur.2 e
mameHa  Omok-cxemMa Ha  Kpoc-kopematop. CurHamure  OT
xuapodoHuTe ce ycrnsar u punrpupar. Heobxoaumo e moruckane
Ha aKyCTHYHHS IIYM B HHUCKOYECTOTHHA Iuana3zoH moj 5-10 Hz,
KaKTO M OTpaHHYaBaHE Ha YECTOTHATA JIEHTa OTrope, ChoOpa3HO
koHKpetHoTo mpuioxkenue (< 100 kHz). Crnen toBa curHasnute ce
npeoOpaszyBaT B U(GPOB BUI U MEPUOAUYHO C€ H3UHCISABA TAXHATA
Kpoc-Kopenanus. TepcH ce M3sBeH MUK M ChOTBETCTBALIOTO MY
BpEME3aKbCHEHHE.

3a mosmyyaBaHe Ha TO-IOOpPH pe3ynTaTH € MOAXOMSIIO
npeoOpa3yBaHe Ha JaHHUTE OT BpeMeBaTa B YECTOTHAaTa 00JacT,
KaTo KpOC-KOpeJaIlioHHaTa (QYHKIHS Ce MU3YUCISIBA IOCPEACTBOM
mpaBo M oOpaTHO mpeobOpaszyBanne Ha Dypme. Taka Moxke na ce
MOCTUTHE TI0-5ICEH MUK Ha KPOC-KOpealroHHaTa (GyHKIUS U Ja ce
HaMalli BpEMETO 3a U3UHCIICHHE.

[Ipumep 3a H34UCIICHA KPOC-KOPENALHsI MKy CHETH 4pe3 IBa
Xuapo(oHa aKyCTHYHH CHTHaIW € mokazaH Ha @wur.3 [4]. Ha
¢urypara sICHO ce pa3indyaBaT MPUHOCHTE KbM KPOC-KOpETALHsTa,
CBBP3aHH C JIBA PAa3JIMTIHU IIABATEeHH Cha.

3. Ilpunosicenus

OcBeH 3a OTKpHUBAHC Ha HAJIUYUCTO Ha IUIaBaTCIIHU CHAOBC,
KOpCJIalTUOHHUAT aHaJIn3 Ha XHI[pO(i)OHHI/I CUTHaJIU MOXKE aa 6’bIIe
npujarali “ 3a OIIPpCACIIIHETO Ha ApYyrd XapaKTEPpUCTHUKH Ha
Ha6J’IIOZ[aBaHI/ITC 00€eKTH. BpeMe3aKT>CHeHI/IeTO MEXKAY
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BB3NPHUEMaHNUTE OT J[BaTa CEH30pa CUTHAIM OT €IUH U ChI 00EKT
Ha UHTEpEC, OTroBapsII0 Ha MHKAa Ha KOpEIAl[MOHHATa WM
(byHKLMSA, IpefOCTaBs Mojie3Ha HHPOPMALUS 3a JIOKATU3UPAHETO U
MpoCNesSBaHETO Ha oOekTa. M3MepBaHeTO Ha BpeMe3aKbCHEHHETO
JlaBa BB3MOXKHOCT J]a C€ OINPENEeNN IOCOoKara, B KOATO ce HaMHpa
M3TOYHUKBT Ha CHTHaNA CIPSMO JABOWKAaTa CEH30pH, KaTo ce
n3non3Ba ypasHenue (1). Upes mpocrensBaHe Ha H3MCHEHHETO Ha
BpEeMe3aKbCHEHHETO BEB BPEMETO MOJXKE Ja Ce ONpeleNH BIiIoBaTa
TpPaeKTOPHs Ha N3TOYHUKA 0(t) M /1a ce HaIpaBH MU3BOJ 3a OCOKAaTa
Ha JBW)KEHHE, HANpHMep MpHCTUraHe wid 3aMuHaBaHe [5]. Ot
JIpyra CTpaHa BpeMe3aKbCHEHHETO ChOTBETCTBA Ha pa3iMKaTa B
OBTS IO CeH3opuTe. 3a JaJeHO KOHCTAHTHO BpPEME3aKbCHEHHE
MoOXe Ja Obae H3YMCIeHa eOHa pe3yiaTaTHa XumepOoamyHa
(yHKIMS, ONpeeNsia Bb3MOKHH MECTOIOIOKEHHUS] Ha U3TOUYHHKA
[6]. IIpu moBede OT ABa MPUEMHHUKA MOXKE Jla C€ M3UUCIAT HOBEYE
XunepOoIIHN QYHKIUH (TIOHE J[BE), KOUTO B MACATHHS CIIydail ce
HpecnuyaT B elHa TOYKA - B TO3HIMATA Ha N3TOYHHKA.

Ilpy cHeMaHe Ha AaKyCTUYHHM CHMTHAJIM C €AUH XUAPO(DOH,
3BYIIHUTE OT pa3JM4Hd Kopabum B oO0XBaTa Ha CEH30pa ce
HPHUIOKPUBAT BBB BPEMETO. AKO IOCOKHTE, B KOHTO CE HaMHpaT
pa3IMYHM IUIABAaTENHH CBAOBE CHPSIMO JBOMKa XHAPOGOHH ca
TaKWBa, 4Ye NPUHOCUTE MM KbM KOpENalMOHHATa (YHKIMS Ha
CHTHaIUTE OT jABata xuapodoHa He ce mpumnokpusar (dur.3), To
TO3M METOJ JiaBa BB3MOXKHOCT TEXHHTE IPHUHOCH J1a ObaaT
orzeneHd. CHEKTBPBT Ha NMPUHOCA HA IUIABATENICH CbA B Kpoc-
KOpenanyaTa MOXKe 1a Ce HM3I0JI3Ba 3a ONpECNIsIHE Ha Heromara
aKyCTH4HA CHUTHATYpPa, KOSTO Ja MOCIYKH 33 HACHTU(UKALUATA Ha
chaa.

4. 3aknrouenue

IMpunaranero Ha MeToJa Ha KpOC-KOpelalus KbM CHTHANH,
CHETH OT JIBa XOPU30HTAJIHO PA3NOJIOKEHU XUIPO(OHA, IO3BOJIABA
JETeKIusITa Ha KOpaOeH IIyM IOCPEICTBOM OTKPHBAHETO HA M3SBCH
MakCUMyM B  KOpelalMOHHaTa (YHKIHS Ha  CHTHAJIUTE.
Bpeme3akbCHEHHETO, OTrOBapslI0 Ha NMHKA Ha KOpENalHOHHATA
(hyHKIUA, IpenocTass Moe3Ha MHGopManus 3a JIOKaJH3UpaHe Ha
obexTa. Upes kopenannoHHaTa GyHKIUSA MOTaT Ja OBAAT OTAEICHH
HOPUHOCH KbM AaKyCTHYHHS CHTHAJl OT pPa3IMyHU IUIaBaTENHH
CBJIOBE.

MeronbpT 3a JeTeKMs Ha IUIABaTeNHU ChAOBE 4pe3 Kpoc-
KOpeJnalys Ha CUTHaJIM OT XuApoOHM € TacHBeH U UuMa
HPEeIMMCTBOTO Ha CKpHUTaTa paboTa Ha pa3NoNaraHuTe yCTPOiCTBa,
0e3 ma oka3Ba HEONArompusATHO BB3JCHCTBHE BBPXY OKOJHATA
cpena.

Jumepamypa

1. R. Fischer, N. Brown, Factors affecting the underwater noise
of commercial vessels operating in environmentally sensitive areas,
Proceedings of the MTS/IEEE OCEANS 2005, 3, 2005, 1982—
1988.

2. R. Urick, Principles of Underwater Sound, 2nd ed., McGraw-
Hill, 1975.

3. N. Motsi, G. Stamou, S. Angelopoulos, A. Ktena, E.
Hristoforou, Development of a high sensitivity hydrophone at a
spectrum range from 0.1 Hz to 100 kHz, Sensors and Actuators A:
Physical, 372, 2024, 115338.

4. L. Fillinger, A. Sutin, A. Sedunov, Cross-correlation of ship
noise for water traffic monitoring, The Journal of the Acoustical
Society of America, 2009, 126(4):2251.

5. R. Scherrer, E. Aulnette, T. Quiniou, J. Kasarherou, P. Kolb
and N. Selmaoui-Folcher, Boat detection in marina using time-delay
analysis and deep learning, International Journal of Data
Warehousing and Mining, 18 (2), 2022, 1-16.

6. F. Gustafsson, F. Gunnarsson, Positioning using time-
difference of arrival measurements, Proceedings of IEEE
ICASSP’03, Hong Kong, China, 2003, VI1-553.



Technics. Technologies. Education. Safety. 2024

Ballistic studies of carbon/carbon composite inserts based on plastic waste for solid rocket
motor nozzles
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Abstract: Carbon/Carbon (C/C) composites from mixtures of household waste containing polypropylene, polyethylene, nylon66, polystyrene
(disposable food packaging and cups) have been used to make nozzle throat inserts on solid propellant rocket motors. After the obtained
samples were characterized by XRD, BET, SEM, etc., the next stage was ballistic tests in specially made solid rocket motors ( SRM ). Since
the nozzle of the rocket engines is subjected to high loads during fuel combustion, the thermal, chemical and mechanical resistance of the
composite materials used were tested during the tests. In order to obtain more complete data, these tests used different types of solid rocket
propellants, based on chlorine-free oxidizers and chemical formulas with included powdered metals, or non-metalized. Some of the
combustion products are highly corrosive, while others have a highly abrasive action in the most stressed part of the nozzle - its throat.
From the conducted tests, it is established that the composites used can hardly simultaneously satisfy the full set of requirements for different
types of resistance, but with a correct selection of the solid fuel used, the operating parameters and the type of the corresponding composite,
very good results are obtained. The combination of used "green" solid rocket propellants and engine nozzle blocks obtained by recycling
waste polymers appears to be a good option for an environmental solution in the field of solid rocket engines and potential for future
optimization and development.

1. Introduction reactions between the carbon surface and the oxidizing components

Solid propellant rocket motors (SRMs) are widely used in space, ~ (H20, CO2, OH and others) in an environment of extremely high
military and civil applications due to their simple design and high ~ temperatures, pressures and high-speed gas and melt flows.
re||ab|||ty The nozzle block’ genera"y a Laval nozzle' is an Mec.hanlcal ablation results from.the action of erosive partlcles
important component of the SRM structure, in which the smallest ~ leading to mass loss and changes in the geometry and structure of
diameter portion of the nozzle, called the critical diameter, is the critical section of the nozzle.

subjected to extremes of temperature, pressure, gas flow rate, and

erosion particles during engine operation. All these impacts lead to 3. Objective and research methodologies

damage to the critical part and cause wear (ablation) of the inner Carbon/Carbon (C/C) composites from mixtures of household waste
surface of the nozzle. The occurrence of ablation leads to changes in containing polypropylene, polyethylene, nylon66, polystyrene
the size and structure of the walls of the nozzle part, which directly (disposable food packaging and cups) have been used to make
affects the thrust of the engine, its mode of operation and other nozzle throat inserts on solid propellant rocket motors. After the
general indicators of efficiency. It is of great scientific and obtained samples were characterized by XRD, BET, SEM, etc., the
engineering importance to investigate the main causes of ablation next stage was ballistic tests in specially made solid rocket motors (
and to select key components to design the engine nozzle, ensuring SRM ). Since the nozzle of the rocket engines is subjected to high
stable and reliable operation, high efficiency and predictable loads during fuel combustion, the thermal, chemical and mechanical

behavior in its operation. resistance of the composite materials used were tested during the
tests. In order to obtain more complete data, these tests used
2. Problem discussion different types of solid rocket propellants, based on chlorine-free

Currently, C/C composites have become a widely used thermal ~ OXidizers and chemical formulas with included powdered metals, or
protection material in the nozzle blocks of solid propellant rocket ~ Nnon-metalized. Some of the combustion products are highly
engines due to their excellent properties such as high strength, good ~ corrosive, while others have a highly abrasive action in the most
wear and impact resistance. The wear of C/C composites is mainly ~ stressed part of the nozzle - its throat.

divided into two components - thermochemical ablation and

mechanical ablation. The first is determined by the oxidation

Fig.1 SEM analysis Fig.2 SEM analysis Fig.3 SEM analysis
Graphite CF Coke

For the needs of the study, three types of carbon composite samples engines. Their density was calculated and the results are shown in
were made with precursors from waste polymers, coke and graphite. Fig. 4. Cylindrical samples are machined on a lathe to make a
After their processing according to the described technology, technological hole with a pre-calculated diameter to provide the
cylindrical blanks were obtained for inserts in the nozzle of rocket
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necessary working pressure in the test solid-fuel rocket engine. (
Fig.5)

During the mechanical processing, it was found that the graphite-
based composite was the easiest to process, the one from waste
polymers was more difficult, and the coke composite material was
the hardest. In addition to the main hole with a diameter of the

Fig. 5 Samples from waste polymers, coke and graphite

Technics. Technologies. Education. Safety. 2024

|
critical section required for the tests, the composite samples also
have a convergent profile in the inlet part of the nozzle. The main
nozzle part is made of "45" steel, which houses the carbon
composite inserts. ( Fig. 6)

Fig. 4 Mass and density of obtained samples.

M [g] V [cm’] P [g/cm’]
Graphite composite 15.86 9.297 1.706
Coke composite 13.74 9.843 1.396
Waste plastics comp. 11.30 10.452 1.081

The nozzle block, which houses the tested insert, is installed in a
model rocket engine of small dimensions, which allows to simulate
real operating conditions. The solid propellant rocket motor is
designed to operate at the appropriate rated operating pressure for
the appropriate type of solid propellant used. For more
representative results, tests are made with different types of solid
rocket fuels. Some of them have combustion waste products with
high chemical aggressiveness towards the nozzle, and others have a
higher abrasive effect due to the two-phase flow. The latter are
mainly metallized solid fuels with a high content of metals such as
aluminum and magnesium. Internal ballistic tests are carried out on
a bench with consideration of the working pressure and the useful
thrust created by the engine. The nozzle outlet temperature is also
measured. The flow rate of the gas mixture is determined by
preliminary software simulations by specialized software.

I;ig. 6 Steel nozzle and composite insert.

T gt
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Fig. 7 Fire test of small SRM

The exit part of the engine nozzle after exhausting the fuel has the
form shown in Fig. 8. Solidified slag from solid particles contained
in the combustion waste stream and well-preserved critical section
profile are visible. The results obtained from the measurements, the
measurements of the ablation effects and the changes in the surface
layer of the composites are the subject of further scientific work to
be carried out and published in the continuation of the experiments.
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Fig. 8 Exit area of the Laval nozzle after firing

3. Conclusion In the conducted experimental research, three types
of composite materials based on carbon/carbon compositions were
subjected to ballistic tests. Measurements of their density,
amenability to mechanical processing, possibilities for embedding
in nozzle blocks of solid fuel rocket engines were made. It was
found that the tested samples have good mechanical strength and
after the necessary mechanical processing, they allow the
installation in the critical section of the nozzle of the engines. In
initial internal ballistic fire experiments, the composites withstood
the operating pressures and high temperatures of the gas flow, as
well as the abrasive action of the solid particles in the combustion
waste products. Quantitative and qualitative assessments, as well as
comparative analyzes of the behavior of the specific materials used,
are to be carried out as a continuation of this scientific research.
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Development of carbon/carbon composites based on plastic waste for use in nozzle throat of
solid propellant rocket engines

Georgi. Bozhilov*!, Hristofor. Skandaliev?, Boyko Tsyntsarski'
Institute of Organic Chemistry with Centre of Phytochemistry, Bulgaria®
University of chemical technology and metallurgy Sofia, Bulgaria?

Abstract: Carbon/Carbon (C/C) composites possess unique properties, high specific strength, low density, low coefficient of thermal
expansion, preservation of mechanical properties at high temperature, and good ablation resistance. Here we demonstrate the fabrication of
a composite from mixtures of household waste containing polypropylene, polyethylene, nylon66, polystyrene (disposable food packaging and
cups) are used as precursors. In different proportions they are mixed in (wt%) with furfural. The mixed waste is heated to about 140 °C until
melting. The furfural was heated to the same temperature and added to the polymer resin with continuous stirring, the mixture was flashed
with concentrated H 2 SO 4 with continuous stirring until solidification. The resulting solid product was heated at 850 °C in a reactor with a
heating rate of 15 °C min—1 under a nitrogen atmosphere. The resulting product is ground into a fine powder which is mixed with heat
insulation polystyrene waste, homogenized well and the mixture is poured into a mold which is pressurized to 30 atm. After removal from the
mold, the composite was heated in an inert medium at 900 °C with a heating rate of 5 °C min—1. The obtained samples were characterized
by XRD, BET, SEM, etc

Introduction

Carbon/Carbon (C/C) composites possess unique properties, high
specific strength, low density, preservation of mechanical properties
at high temperature, and good ablation resistance. Carbon-carbon is
well suited for structural applications at high temperatures or where
resistance to thermal shock and/or a low coefficient of thermal
expansion is required. Composites (C/C) are used as friction
material in aircraft brakes, ballistic missile nose cones, leading
edges in high-performance aerospace vehicles, and as turbine rotors
and other components of high-temperature engines and rockets, are
also plasma-facing components in nuclear fusion reactors. Rocket
nozzles must withstand extremely rapid temperature rise in a highly
corrosive atmosphere while maintaining a high degree of integrity.
In addition to being exposed to severe thermal stresses, the nozzle
material must perform predictably and uniformly to provide the
required accuracy and range.

Problem discussion

Much of the planet is "swimming" in a sea of plastic waste,
humanity produces more than 430 million tons

of plastic per year, two-thirds of which are short-lived products that
soon become waste, fill the ocean and

often make their way into the human diet chain. "Many people do
not know that a material that is embedded

in our daily lives can have a significant impact not only on wildlife,
but also on the climate and human

health.” Plastic pollution has become one of the most pressing
environmental issues as the rapidly

increasing production of single-use plastic products exceeds the
world's ability to deal with them. Plastic

pollution is most visible in developing Asian and African countries,
where garbage collection systems are

often inefficient or non-existent. But developed countries are also
part of the problem, especially those that

have trouble separating plastics and recycling them.

Objective and research methodologies

Here we demonstrate the production of a composite from mixtures
of household waste containing polypropylene, polyethylene,
nylon66, polystyrene (disposable food packaging and cups) are used
as precursors. In various proportions they are mixed in (wt%) with
furfural. The mixed waste is heated to about 140 °C until it melts.
Furfural was heated to the same temperature and added to the
polymer resin under continuous stirring, the mixture was washed
with concentrated H2SO4 under continuous stirring until
solidification. The resulting solid product was heated at 850 °C in a
reactor with a heating rate of 15 °C min-1 under a nitrogen
atmosphere. The resulting product carbon foam (CF) is ground into
a fine powder, which is mixed with heat-insulating polystyrene
waste, homogenized well, and the mixture is poured into a mold
that is under a pressure of 30 atm. After demolding, the composite
was heated in an inert medium at 900 °C with a heating rate of 5 °C
min—1. The obtained carbon from waste, as well as the remaining
fillers, were characterized by XRD, BET, SEM, etc.
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Tab.1 BET analysis

m S
Graphite 118 0,31 0,24 0,02

Coke 234 0,46 0,3 0,11

CF 761 0,65 0,044 0,19
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Tab.2 density of i 1
a ensity of composites = Con-cl us|0n -
“M“_ In this study, carbon foam based on plastic waste was successfully

obtained. The resulting carbonaceous material was compared with
mineral graphite and coal coke as fillers for composite materials
used for a nozzle in a solid-fuel rocket engine. The resulting carbon
Tab.3 Elemental analysis foam is characterized by a diverse structure in which micro- and

“ nanopores predominate, which makes them extremely suitable for
m, - - -
. removing micropollutants from water and air.
0.36

Coke 3.300 81.94 3.407 0.023
Graphite 1.800 0.24 91.42 1.520 0.077 ACknOWIedgementS
The authors are grateful for the funding by Project KIT-06-59/12
€F 1.900 0.51 76.22 2.839 2.744

Tab.4 Technical analysis CF

A%
{organic (ash)
content] substances]

G 0,05 96,59 3,36
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Hybrid membranes based on eco-friendly polymers

Sorin Viorel Dolana®, Teodor Sandu®, Boyko Tsyntsarski®, Georgi Georgiev®, Andrei Sarbu', Anamaria Zaharia®, Tanta Verona
lordache!, Raul Augustin Mitran?, Anita Laura Chiriac', Daiana Georgiana Mitrea?, Irina Atkinson?
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District, Bucharest, Romania
2llie Murgulescu Institute of Physical Chemistry, Splaiul Independentei 202, 6 District, Bucharest, Romania
®Institute of Organic Chemistry, Bulgarian Academy of Sciences, Sofia, Bulgaria

Humanity is dealing with serious environmental issues related to potable water shortages. The situation becomes more stringent as
classical treatment methods fail in this respect.

Given their non-polluting nature, natural and bio-compatible polymers, such as alginate and chitosan, may be involved in getting
water purification [1]. Carbonaceous materials, especially those derived by recycling of wastes agricultural wastes are viable and cost-
effective means of reducing this pollution effect [2]. Starting from previously mentioned literature information, this work approaches
originally the use of both mentioned principles. Therefore, the undertaken research aimed at developing hybrid membranes using eco-
friendly polymers, i.e., alginate in a mixture with polyvinyl alcohol, along with adsorbent carbon powders. Two carbon powders are assayed
as components for the targeted hybrids: (1) a powder with magnetic features (noted in brief magn.); (2) a powder produced by pyrolysis of
the almond shell (denoted O). The preparation of the reference membrane and the hybrid ones involved a phase inversion process using a
CaCl, 0.5M solution. The prepared membranes are intended for water treatment and were fully characterized in terms of chemical
composition (Fourier Transform Infrared Spectroscopy- FTIR), structure of phases (X-ray diffraction- XRD), and morphology (SEM). FTIR
spectra displayed the characteristic bands of both raw materials (polymers and powders). The main aim of getting hybrid membarnes was
successfully achieved, as shown by both SEM and XRD determinations, which reveal a easy embedding of powders. However the magnetic
powder is more difficult to disperse as magnetic particles are prone to aggregating. Future research includes characterization in terms of
thermal stability (Thermal Gravimetric analysis- TGA), surface elemental composition (X-ray photoelectron Spectroscopy- XPS) and water
purification tests.
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Smart Microfactory Concept Development at TTK UAS
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Abstract: The aim of this research is to develop and implement a smart microfactory concept for use in engineering studies as well as for the
overall promotion of technical studies at TTK Tallinn University of Applied Sciences. The microfactory allows students to directly engage
with a small-scale manufacturing cycle which includes many of the processes found in an actual industrial factory, such as production
planning, material handling, quality control and production feedback and optimisation. Pencil sharpening was chosen as the production
task. For this purpose, several devices were designed and manufactured which utilise a variety of different sensors and a collaborative robot
UR3. The production unit also incorporates a manufacturing execution system (MES) that students can develop and refine themselves.
Thanks to a hands-on approach which combines both theoretical studies and practical experience, students are able to observe the effect of
their decisions to a production process in a miniature yet realistic environment.

Keywords: MICROFACTORY, PROJECT-BASED LEARNING, PRODUCTION PLANNING, MANUFACTURING EXECUTION SYSTEM.

1. Introduction H!%?
sk .

In the context of this research, a microfactory is a factory that is ¢A"f’§2:” ~i4iH Ofg
small in size and can fit into a university laboratory while including i i
all the processes typical of a reql modern factory (planning, material a1 ey ’i
purchase and storage, work-in-progress (WIP) warehouse [1], o O/ E _

) : T4 o ¢% OiF
production and quality control). B INqae

The classical approach to university engineering studies is ¢ionaalda~
based on theoretical lectures and various technological laboratories.

In this case, the student must first learn the theoretical foundations Fig. 1. Microfactory production process.

and then, step by step, they can begin to apply them in practice. The
microfactory concept offers a different approach and is built on the
project-based and problem-based learning methods [2]. In the
factory, all processes necessary for production have been
implemented based on an industrial knowledge model [3].
Production is initially set up in such a way that it is relatively easy
to detect quality issues and waste based on a lean or just-in-time
(JIT) production model.

In the production area, there is a container (WIP warehouse)
filled with pencils (blank material). When a production order is
created and all requirements are met, the rotary conveyor releases a
blank.

A DC motor (see Fig. 2 pos. 1) located under the container rotates a
belt-driven shaft that holds the unsharpened pencil inside a groove.
The shaft is rotated about 105°, after which the pencil falls off the
shaft due to gravity. After a few seconds, the motor turns the shaft

The student's task is to improve and optimize the production back to its initial position with reversible control of the motor being
process. Changes are introduced into the production process in carried out by means of two limit switches (pos. 2) and two relays.
stages, with the student immediately seeing the consequences of the The released blank rolls down the ramp to the two supports where
change. All changes are planned based on the continuous the robot can pick it up. Raw material inspection is also performed
improvement process cycle: identify, plan, execute, review. The at this station. It is possible to identify the length, colour, diameter
operation's qualitative and quantitative run data are sent back to the and other characteristics of the pencil. An induction sensor is
manufacturing execution system (MES) so that immediate feedback located next to one of the supports that detects the metal ring of the
(utilization, overall equipment effectiveness (OEE), throughput (T) eraser and thereby determines the orientation of the blank.
etc.) can be implemented in the next improvement cycle. The
overall planning of the production unit (quotes, orders, bill of
operations (BOO), bill of materials (BOM), production planning
(PP), product tracking and quality management are also done
through the MES.

2. Microfactory development

The production task and the product of the TTK Tallinn
University of Applied Sciences Microfactory is the sharpening of
different (diameter, length, colour, accessories) pencils. For this
purpose, several devices and mechanisms that make up a whole
production unit were designed and manufactured. The main purpose

of the microfactory is to be a marketing and advertising object used Fig. 2. WIP Warehouse.
to promote engineering, therefore the primary focus during the . . .
design was both on the appearance as well as the functionality of To detect the presence of pencil blanks in the container and the

the unit. It is important that the microfactory is capable of being ~ Possible jamming of the pencils at the narrowing of the container,
completely autonomous, reliable and that it can give students the ~ two fibre optic sensors are mounted on the unit (Fig. 3). One is a

opportunity to experience a modern industrial process on a reduced  eflected beam type sensor (Fig. 2 pos. 4) and the other is a sensor
scale. with a transmitter/receiver pair (pos. 5). The reflected beam sensor

is located under the container and is pointed upwards through a hole

The raw materials (unsharpened pencils) are placed in the  jn the conveyor shaft. On the cover of the container, just above the
warehouse where the collaborative robot arm URS picks one pencil  sensor, there is a reflector, which reflects the light beam back to the
at a time, inserts it into the sharpener, sharpens it and transports it o sensor. The transmitter and receiver of the second sensor are located
another warehouse for shipment to the customer [4]. The  opposite each other on the metal walls of the container and are
collaborative robot was chosen based on a suitability analysis [5].  perpendicular to the axis of the second pencil in a stack of blanks. If
The production process of the factory is shown in Fig. 1 and the  the first sensor detects a pencil, but the second sensor does not, then
general layout in Fig. 4. it is clear that the pencils are present in the container, but there is a

45



Technics. Technologies. Education. Safety. 2024

gap between them, which can only be caused by a blockage.
However, if neither sensor detects a pencil, then the container is
empty of blanks.

The production unit uses both reflected beam and
transmitter/receiver type optical sensors with a fibre optic cable,
because it was not possible to use the same type of sensor in all
situations. Together with other sensors and detectors used in the
unit, this helps to better demonstrate the different types of sensors to
students.

For automatic removal of blockages, a solenoid (pos. 6) is
attached to one of the metal walls of the container, which knocks
against the wall when activated. By repeatedly switching on the
solenoid, it is possible to create enough vibration to release the
stuck blanks from each other. However, should the problem not
disappear after a while, a message will be displayed on the robot's
control panel that calls for human intervention and manual
elimination of the blockage.

Fig. 3. Blank detection (left) and material jamming (right).

A UR3 robot manipulator with a gripper is used to grab, move
and sharpen the pencils. The robot picks up the pencil, moves it to
the sharpening machine, turns it in the right direction, and plunges it
straight into the sharpener. A fibre optic sensor transmitter/receiver
pair is attached to the opposite slots perpendicular to the sharpening
machine inlet. The pencil entering the sharpener cuts through the
sensor's light beam and the approximate distance of the pencil tip is
calculated in the control program. Based on this, the feed length is
calculated, which ensures that sharpening is always done to the
same depth, even with pencils of different lengths. After
sharpening, the robot manipulator moves the product to the storage
position (see Fig. 4 pos. 5), releases it, and returns to its original
position to await the next command. An optical sensor is attached to
the pencil holder which detects the presence of a pencil. The
production cycle is finished, and the necessary data, such as overall
equipment effectiveness (OEE) and throughput, can be calculated.

In the production unit, all equipment is controlled by the UR3
robot controller. The movements of the robot manipulator are
programmed using the teach pendant. Communication with sensors
and other components is carried out using 24 V DC digital inputs
and outputs. Since some components, such as the DC motor and
solenoid, require 12 V DC voltage, an external power supply and
relays controlled by digital outputs have been added to the system.
While choosing different sensors the main criteria was that they
needed to be able to operate at 24V DC to match the inputs and
outputs of the UR3 control panel and thus keep the system as simple
as possible.
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4 - Pencil sharpening machine
5 - WIP storage and Quality Control
6 - Production area

1 - Collaborative robot arm UR3
2 - Gripper Robotiq 2-Finger 85
3 - Raw material storage and control

Fig. 4. Microfactory layout.

Fig. 5. Sensors and actuators used in the microfactory

All the components of the production unit are easily moveable
to anywhere in the work envelope which gives students the
possibility to assemble and program the microfactory in any way
they see fit. This allows for a hands-on approach which gives both
practical experience in mechanical assembly and an understanding
of the effect of planning and layout on production efficiency.

3. Production management

The task of the production management system is to organize
production in both a narrower and a broader sense. It is crucial to
have all the necessary resources to perform production operations,
such as raw material, semi-finished products, jigs along with time
and technical equipment required for production machinery, and of
course the necessary personnel. Comprehensive systems that take
into account all the characteristics of a specific production unit and
fulfil the above-mentioned task are called manufacturing execution
systems [6]. The use of such systems in modern production is
essentially unavoidable and is therefore widespread among
industrial enterprises. However, if we look at these systems from
the perspective of the student and especially of learning, the
following shortcomings of using the existing solutions can be
observed:

e Ready-made solutions are end-user products which do not
provide the student insight into the development of different
functions,

e the altering of functions requires high-level programming
skills,

e functions take into account a very large number of different
variables (which is difficult from the perspective of learning),

e the student may lack the motivation to closely study the inner
mechanics of a solution that already works,

e availability of necessary software and licenses.

Since the TTK Microfactory concept is primarily intended for
comprehensive learning of production systems, it is reasonable to
use the problem-based learning methodology. In order to better
understand the overall system and its limitations, a new system is
created every time, which is student-centred. To create the system,
spreadsheet software and additional devices enabling various inputs
and outputs are generally used, such as the Arduino Uno
development board.
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In terms of production management, the TTK Microfactory
concept has three levels, where each level has inputs and outputs
that direct the resource forward linearly (Table 1). The whole
process starts with the production order, goes through all the levels
and ends with the closing of the order.

Table 1. Levels of production management in the Microfactory.

Input Level Qutput
. . Technological
Production order, 111 Planning and -
forecast designg preparation (BOO,
BOM)
Order plan, Il Management Production plan,

technologies work orders

Work orders,
technological
information

Product/service, key
performance
indicators

| Operational level

Materjali
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Fig. 6. TTK Microfactory MES structure.

Functionally, the TTK Microfactory solution (TTK MF MES)
(Fig. 6) must have the following functions:

e virtual warehouse of raw material and semi-finished
products: brand, shape, and other characteristic
parameters,

e overview of performed operations:
completion times, unit cost, etc.,

e overview of the overhead cost of operations: depreciation,
rent, maintenance, etc.

e product specific information: Bill of Materials (BOM) and
Bill of Operations (BOO),

e the time and cost resources required to manufacture the
product,

e  production forecast and order inclusion,

e creation and updating of the production plan,

e  creation of work orders,

o feedback from production, such as OEE. Production
feedback is carried out in TTK MF MES by summing up
the parts completed at the time according to the order. The
collected information can be used in the production plan
by utilising the Arduino Uno platform [7].

preparation and
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Fig. 7. Production planning and feedback.
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When creating functions, students start from a blank sheet and,
with the help of different study materials and literature, improve the
functionality until a satisfactory result is reached (Fig. 7). The
previously listed functionality is the minimum required and the
student is encouraged to create additional functions, for example,
optimisation of operation times, calculation of the cost price of a
real product, etc. It is important that the created solution is
compatible with the TTK Microfactory and that the planning
decisions made are also reflected in the real production process.

4. Results and Discussion

In this study, a concept microfactory was created based on the
principles of Industry 4.0 robot-integrated production. Project-based
and problem-based learning was implemented, in which the
students control the entire process. Physical production is managed
using a MES system, where data is collected and processed from the
production unit.

Pencil sharpening was chosen as the production process, which
consists of preparatory, working and finishing operations. Raw
material and finished product movement between operations is done
using a collaborative robot. The location of operations in the
production area and their parameters can be easily changed. Every
change is also immediately reflected in the production feedback,
because of which it is possible to find the production optimum. The
Microfactory concept allows students to learn a variety of different
technical skills such as how to setup a production area, program a
collaborative robot along with external devices as well as how to
manage and optimise manufacturing. The Microfactory itself can be
considered to still be in development, as there is potential to
incorporate new production processes and create an even more
comprehensive production management system around it.
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Ome ABE n306pameﬂnﬂ B paBHUHAaTa HAa UBIIbKHAJ YCTUPHUBI'BJIHUK

Cranucnas T. Ctedanos
BTYVY ,,Tomop Kabnemikos*
stanislav.toshkov@abv.bg

Pestome. Ilo ananoeus ¢ pazeredarnomo 6 (Xaumos, X. & Cm. Cmeghanos 2023) uzobpasicenue unsepcra cumempusi na Muken ¢ pagnunama
HA USIBKHATL YeMUPUBSBIHUK, CEbP3AHO ¢ moukama my Ha Muxen, ¢ masu cmamusi ce dequrupam 08e HOBU U300paAXCeHUs. 8 PASHUHAMA HA
YCMUPUBSBIHUKA, CEbP3AHU AHATOUYHO ¢ 08¢ Opy2U He208U 3a0eledcumentu mouku — maxa Hapeuenume Bpoxapuanu. Hamupam ce
o0pasume npu me3u U300PANCEHUsL HA EbPXOGEME HA YeMUPUBSLIHUKA, HA NPECEUHAMA MOYKA HA OUA2OHAIUME MY U HA NPECeYHUMe MouKy
HA NPOOBANCEHUAMA HA CPEULYNONONCHUME OBOUKU CIMPAHU, KAKMO U HA Yemupu 3a0eiexcumenty mouku 8 ne2o. HMzobpaxcenuama we
O6v0am U3NON36AHU 8 CAeO8aWU CMamuyu 3ad OeQUHUPAHEMO U HAMUPAHEMO HA CEOUCMEAma HA HOGU 3a0eleliCumenHu MOYKU 6
YEMUPUBLSHIHUKA, KAKMO U 3d NOIYYABAHEMO HA Ped 3a0eNediCUmenHu npasu U OKPbICHOCMU 8 He208Amd PAGHUHA.

KJIOYOBU AYMWU: M3I[IbKHAJI YETUPHUDBI bJIHHK, H30OBPAKEHUA B PABHUHATA MY, CBOHCTBA, 3ABEJIE)KUTE/THU
TOYKHU, OBPA3UTE UM I1PU U3OBPA>KEHUATA.

Two more transformations in the plane of a convex quadrilateral

Stanislav T. Stefanov
Todor Kableshkov University of Transport,
stanislav.toshkov@abv.bg

Abstract: By analogy with the Miquel's inverse symmetry in the plane of a convex quadrilateral related to its Miquel point consedered
in (Haimov, H. & St. Stefanov 2023), this paper defines two new transformations in the plane of the quadrilateral related analogously to two
other remarkable points in it - the so-called Brocardians. Under these transformations are found the images of the vertices of the
quadrilateral, of the intersection of its diagonals, and of the intersections of the extensions of the opposite pairs of sides, as well as of four
remarkable points in it. The transformations will be used in subsequent articles for defining and finding the properties of new remarkable
points in the quadrilateral, as well as for obtaining a series of remarkable lines and circles in its plane.

Keywords: convex quadrilateral, transformations in its plane, properties, remarkable points, their images under these transformations.

|. BbBenenume. B (XaummoB, X. & Cr. Credanos 2023) Xi
JepuHUpaxMe U HaMepUXMe pa3IUYHH CBOICTBA Ha e€IHO
H300pakeHNe B pPaBHUHATA Ha W3IIBKHAI YeTUPUBI'bIHUK, HAPSUCHO
MHBepCcHa cuMeTpus Ha Muken. To mpencTaBisiBa KOMIO3HUIMS OT
0CeBa CHMETPHUS M MHBEPCHs, TapaMeTpUTe Ha KOUTO Ce 33/aBaT C
IIOMOIITA Ha ToYKaTa My Ha Mukein. TaM BHAsSXMe U 4e TOUKAaTa Ha
Muken Ha YeTHPUBIBIHMKA HMa MHOTO CBOMCTBA, CXOIHH ChC
CBOIiCTBaTa Ha HEroBHTE 3a0ENEeKUTENHH TOUKH — BpokapuaHHTe.
ToBa HM HaBe)X[a Ha MHCBITA, Y€ CHUICCTBYBAT H300paKCHUS B ®ur. 1

paBHHHATa HAa YETHPUBIBIHMKA, KOMTO CBIIO Ca HHBEPCHH

CHUMETPUH, HO TIapaMCTPUTE MM CC 3ajaBaT € IOMOMITa Ha IlpaBata M 1mie HapuyaMe OC Ha HMHBEPCHATa CHUMETPUS
Bpokapuanute. Kakro Ime BuUAMM B Ta3d CTaTHsi, TOBa
IOpeNNoNoKEHHEe Cce IOTBBPKAaBa - TaKuBa HM300paKeHUS
CBILECTBYBAT. Te3u HOBU M300paKEHHs € €CTECTBEHO J1a HapeueM nooc u cremer Ha | © g.
HMHBEPCHH CHMETPHM Ha Bpokap IO OTHOIICHHE Ha CHOTBETHHTE
bpokapuanu. Oka3Ba ce, Te C€ XapaKTepH3UPAT C pa3IUIHU
CBOIiCTBa, AHAJIOTMYHH Ha TE3HM HAa HHBEPCHATa CHMETpHSA Ha
Muken. Kakto Ime BHAMM, NPH TSIX CBIIO KakTO NPH TOBA
H300paxkeHre, BbPXOBETE Ha YETUPUBI'BIHHKA ce H300pa3siBaT B
HEroBH BBPXOBE, CaMO Y€ IIPHU JIPYro TAXHO cboTBeTcTBHE. TyK IIie
MOTHPCHM OOpashTe Ha MpeceuHaTa Touka Ha auaromanute ma  (dpur. 1%). Ocsen tosa momarave XCTD =@y AXAUB =@
YeTUPUBI'BIHMKA, HA TOYKAaTa My Ha MHKeN M Ha Taka HapedeHUs
HEroB  IICEBIOLEHTHP INPH  TE3H  HOBH  U300paKeHHS.
IIpe/BapUTENHO IIe MPUNOMHNM AeUHULMATA 1 HAKOM CBOHCTBA  INe O3HAuaBaMe CHOTBETHO ¢ &, [3, ¥ m O, a AbIDKMHHTE Ha

Ha I/I306pa)KeHI/I€TO HWHBEpPCHA CUMCETPHUSA B paBHUHATA, KAKTO U Ha CTpaHuTe AB’ BC, CD u DA cbOTBETHO ¢ a, b] cud. Axo M: N’ Pu

BpokapuaHute ¥ TCEBAOLEHTHPA, KOUTO II€ M3IMOI3BaMe IO- Q ca cpeauTe choTBeTHO Ha crpanute AB, BC, CD u DA, aEu F —
HaTaThbK B M3JI0)KEHUETO.

2
| o 0, a momoca M u crenenta I Ha mHBepcHATa — CHOTBETHO

Jla ce yroBopuMm 3a mpousBoyicH 4eTupubrbiHuk ABCD na
M3I0JI3BaMe CIIEJHUTE O3HAUeHUs: ¢ T e 03HayaBame MpeceyHaTa
touka Ha muaroHamure AC u BD, ¢ U — mpeceunata Touka Ha
NpoBIDKeHUsATa Ha cpertynonoxuute crpann AD u BC, a ¢ V —
Ta3W Ha MPOIBIDKEHHUATA Ha Cpemrynoioxuaute crtpanun AB u DC

u KAVD = |/ . Mepxkute Ha briuTe npu Bbpxosete A, B, Cu D

Ha jmaronamure AC u BD, momarame NQ = |1, MP = |2 u

1. JepunHunmsi ¥ cBoiicTBa Ha H300pa’keHHETO HHBEPCHA EF =1 BbBeskaame - O3HAYCHIETO
cuMeTpusi B paBHuHaTta. Omnpenejnenust 3a bpokapuanu u 3
NICEBIOUEHTE. a= 08’ @ +cos” y — 2|cos g||cosy|cos(B+ ). ¢ s

Onpeoenenue 1. Heka M e mpons3BoNHa TpaBa B paBHHHATa 1 M e
Touka BBPXy Hes, a I ¢ jageHo wuucio. Kowmmosmmmsra or 1€ O3Hauasame jmiero wa ABCD, a ¢ M u n — peminunte Ha

CHMETpHSATA CIIPSIMO TIpaBata M U MHBEpcHsATa ¢ rosroc M u crenen mmaronamate AC u BD.
2
I'" e HapuuaMe MHBEpCHa CHMETPHS B paBHUHATA H I OeIIeKIM

¢ | og(M;m;rz) (pur. 1).
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dur. 1a

Tyk 1m1e u3nona3BaMe ClIeAHUTE CBOWCTBA HA H300paKEHHETO
WHBEpCHA CHMETpHS B paBHUHATA, JOKa3zaHH B (XaumoB, X. & CrT.
Credanos 2023):

Ceoticmeo 11. Hexa | o g (M ,m; I’z) ¢ HWHBEpCHa

2
cUMeTpHsl B paBHHHaTa ¢ nostoc M, oc m u crener '™ (dur. 1).

Axo Xl ¢ oGpassT Ha Toukata X 7 M npu tosa nzoGpaenue,

TO JIBYBT Mxl € CUMETPHUYCH Ha JIb4a MX CIIpsIMO OCTa M U

r2

MX

Csoiicmso  21. Hexa |Og € UHBEpCHa CUMETpUsi B

MX, =

2
paBHMHaTa ¢ Tooc M, oc mu crener I~ (¢ur. 2). Heka cpino A u
B ca Toukm, Henmexamm Ha exHa mpaBa ¢ Toukata M. Ako

ADﬂBC:U, ABﬂDC:V, M nexu B wren UCV u
log(A)=C,12g(B)=D,10 ADCM ~aABM .

Cneocmeue: Tlpn o3HaueHUsITa M yCIOBHUATa OT cBolcTBO 2|

CBIIECTBYBAa BBPTSAIA XOMOTETHs C LeHTbp M, mpu KosaTo
TpubreaHuKksT DCM ce m3oGpazsza 8 A ABM .
AHAJIOTUYHO Ce JI0Ka3Ba U CIEJHOTO
6]
M
D
\%
B
A
Due. 2
cn am acl
DK, ==, KC="—, KM =22, CM=
21, 21, 21,1,

(IpH BbBEICHUTE B HAYAJIOTO O3HAYECHUS).

M
K
C
m
K,
B
Due. 2211
D
C
A B
Duz. 3
Ceoticmeo 2%1 . Hexa | o J e umBepcHa cumerpus B

2
paBHHHATA C TIOJIIOC Kl, oc mu crenen ™. Heka cemo M u C ca

HeNe)Kallld Ha exHa IpaBa C TOdYKara Kl' Ako

TOYKH,
| Og(M)ZKZ, | Og(C)ZB u toukure B, C, M, KZ "
Kl ca  pasloJIOKECHH  KaTo HAa  uwr. 28 S TO

AK,.CM ~aK,K,B .
Cneocmeue: Tlpu o3Ha4YeHWsATa M YCIOBHSATAa OT CBOMCTBO

a
2% | chliecTByBa BHPTAIIA XOMOTETHS C LEHTHD K1= IpU KOSTO

AK1CM ce u300paszsiBa B A K1K2 B.

Jedunuyus na bpoxapuanume. Hexa ABCD e usmbkhan
YeTUPHBIBIHAK W T € TMpecedHara TOYKAa HA JHATOHAIMTE MY.

Bropara o0ma Touka Kl Ha OITMCAaHUTE OKPBKHOCTH OKOIIO
AABT u ACDT ce Hapuua bpokapuana Ha ABCD, choTBeTHa
Ha crpanute My AB u DC (¢ur. 3).

Ananornyno ce nedunupa bpokapuanara K2 , CbOTBETHA

Ha crpanute AD 1 BC Ha m3nbkHan yetnpusreiauk ABCD.

Ille u3nomssame cnenHUTe CcBOWCTBa Ha bpokapuanure,
nokazaHu choTBeTHO B (XammoB, X. & Cr. CredanoB 2023) u
(Henkos, B., Ct. Credanos & X. Xaiimos 2019):

Ceoticmeo 1K,  Axo Kl e

yetnpubrbiiHika ABCD, crorBeTHa Ha ctpanute My AB u DC, To

aABK, ~aCDK; (¢ur. 3).

Csoticmeo 2.K. Axo K1 " K2 ca Bpokapmanutre Ha

bpokapuanara Ha

getnpubrbiinika ABCD, a M e Ttoukara My Ha Muken, TO
Pa3CTOSHUATA MEXK/Y TE3H TOUYKH M BBPXOBETE HA YSTHPUBI'bIHHKA,
KaKTO U Pa3CTOSHHUATA MEXIy CaMHUTE TOYKH C€ OMNPENeyAT II0
¢dopmymuTe:

bc mnl,

CKK, =k g=2 bn

, K,B=—

21, 21,1, 21, 21,

Hedunuyus na ncesdoyenmopa. Hexka ABCD e usmbKHa

4eTUpUBTBIHUK (ur. 4). Ako RABC’ RBCD, RCDA U RDAB ca

pagunycuTre Ha OHNUCAHUTE OKPBXKHOCTH, CBOTBETHO OKOJIO
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tpubrenuunure ABC, BCD, CDA u DAB, To nceBnoueHTspsT O €

elMHCTBeHaTa Touka B paBHHHaTta Ha ABCD, 3a pasctosiHusTa OT
koato g0 BepxoBere A, B, C u D ca u3mbiHEeHH paBeHCTBara:

AO-Ryp =BO-Rpy =CO- Ry =DO-Rype (@
4). B (Xaumos, X. & Ct. Credanos 2023) ce noka3pa, uye TakaBa
TOYKa CHIICCTBYBA.
Cesoticmesa na ncegdoyenmvpda.
Ceoticmeo 10. Axko O e

yertnpusrbiaanka ABCD, a Kl e bpoxapuanara My, CbOTBETHa Ha

TNCEBAOUECHTHPHT Ha

crpanute AB u CD, TO 4eTHPUBI'BIHUKBT AOKlD € BIIHCaH B

OKpBIKHOCT ((ur. 4).

Ceoticméo 20. Axo O e

yetnpubsrbianuka ABCD, a Kl e bpokapuanara My, ChOTBETHa Ha

TNCEBAOLUCHTHPBT Ha

crpanute AB u CD, To mpu npreTHTe O3HAYSHHUsI ca HM3MBIHCHU
msin S sin
ao =07 o =2 2P
Ja sin @,

IlA

(XaumoB, X. & Cr. Creanos 2023) u (Tabos, 1., Ct. CredaHos,
Kp. Kprues & X. Xaiimos 2024).

paBE€HCTBATAa: u

D
C
O
A B
Duz 4
D
C
X
g2 v
Ky
253
A B
Que. 5

Ci

Ki

Duz. 6

Cera Bedue MOXKEM JAa TPUCTBIUM KBM PasTJICKAAHETO Ha
HOBUTC I/I306pa)KCHI/I$I B paBHMHATa Ha U3I'bKHA YETUPUBI BJIHUK.

1. Jdepunnuuu
cumeTpun Ha Bpokap.

Ipemn na nedpmHUpamMe HOBHTE M300paXKEHHS B paBHUHATA
Ha YeTHPUBI'BIHHUKA IIIe JTOKaKeM JIBe CBOMcTBa Ha bpokapuanute,
KOHWTO Il M3II0JI3BaMe B CHOTBETHUTE JCPUHHIIHN.

K, e

yerupusrbiauka ABCD, choTBerHa Ha crpanute my AB u CD.

‘braure AKlD u Bch uMar obia priaomnosossma (pur. 5).
Hokaszamencmeo: O3HauaBaMe BIVIONONOBSAIIATA HA BI'BI

AKlD c g; , 4 Ta3d Ha BI'bI BK1C —c g; (¢pur. 5). Heka

Ha n306pa)|<eﬂmna HHBEPCHU

Ceoiicmeo 1 |g. Heka Bpokapuanara Ha

X e npousBonHa Touka oT ikda §; ,aY -ormeua (, . Mmame:

~AK,B ~aCK,D 1K),
£AK,B=CK,D. apyra
KAK X = £DK, X 1 £BK.Y = £CK.Y . nonysasave:

(ot CBOMCTBO 3aToBa

[Tonexe oT cTpaHa

£AK, X + £AK, B+ ABK,Y = DK, X + £CK,D+ £CK.Y .
ChIneBpeMEHHO UMaMe:

(LAK X + £AK,B+ £BK.Y ) +( £DK, X + £CK,D + £CK.Y ) = 360".
Torasa (£AK, X + £AK,B + #BKY ) = (£DK, X + £CK,D + £CK,Y ) =180°

HonyanaMe, Y€ JIBYHTEC gl u gZ CKJIFOYBAT M3IPABEH BI'bJ,
3aToOBa T€ Ca bYW OT €JHAa W ChIla mpasa J. Taka JOKa3zaxme, 4e

BIrJINTE AKlD n Bch numar 0611_[21 ‘BIJIOINOJIOBAIA — IIpaBaTa

g.

Onpeodenenue 3. OOmaTa BIIOMNONOBAIIA ( Ha BIIIUTE
AK,D
yetupubrbianuka ABCD, crotBeTHa Ha cTpanute My AB u DC.
K, e
yetnpubrbinuka ABCD, cborBerHa Ha crtpanute My AB u CD.
UsmbiHeHu ca paBeHcTBata (¢ur. 5):

(i) AK,-DK,=BK, -CK,=r?,

KBbAECTO r e
4EeTUPUBIBIHUKA.

Bch me Hapuyame oc Ha bpokap Ha

Ceoticmso zlg. Heka BpokapuaHnarta Ha

IIOJIOKHUTCIIHA BCJIMYHMHA, 3aBUCCIa oT

50

Jokaszamencmeo: Vimame: AAKlB ~ACK1D (ot
AK, BK,
cBoticTBo 1K), 3aTtoBa =—.
CK, DK,

OTTyK U cnesiBa, ye AKl . DKl = BKl . CKl.

Onpeodenenue 4. Bemmumnara rZ oT paseHcTBa (i) mie
HapudaMe KoHcTaHTa Ha bpokap Ha uernpubrsianka ABCD,
cbOTBETHA Ha cTpaHute My AB u CD.

Beue moxxeM na jmeuHHMpaMe MHBEPCHHTE CHMETPUH Ha
Bbpoxkap:

Onpeoenenue 5. Hexka ABCD e n3mbKHaI YeTUPUBIBIIHUK U

K1 e Bbpokapmanara my, ceorBeTHa Ha ctpanutre AB u CD (¢wur.

2
6). Ako g e octa Ha bpokap, choTBeTHa Ha Te3u cTpanu, a I~ —
ChOTBETHATA KOHCTaHTa Ha bpokap, TO WHBEpCHAaTa CHMETPHS
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B paBHHHAaTa Ha YCTHUPUBIBJIHUKA C

1og(K;ig;r?)

2
TIOJTIOC Kl, oc g u creriel I me Hapnyame MHBEpCHA CUMETPUS

Ha bpokap no orHomenue Ha bpokapuanara Kl .
AHayornyHO ce neduHMpa W WHBEpCHATa CHUMETPHS Ha

Bpokap no otHomenue Ha apyrara bpokapuana K2

IV. O6pa3n Ha HSIKOM TOYKH B YeTHPHBI'bJIHUKA NMPH
U300paKeHUsATAa HHBEPCHU cuMeTpun Ha Bpokap.

1. O6pa3n Ha BBbpPXOBeTe HA YeTUPUBI'bJIHUKA INPH
HHBEPCHUTE cHMeTpHH Ha Bpokap.

IIle mokakeM IbPBO, Y€ NPHU HWHBEPCHUTE CUMETPUH Ha
Bpokap BbpxoBeTe Ha UYETHPHWBIBIHHKA C€ H300pa3siBaT BEHB
BBPXOBE Ha YSTUPUBI'BITHHKA.

Csoticmeo 1. VlHBepcHaTa CHMETpHUS lo g (Kl; g; rz)
Kl

yetupubsrbinnka ABCD u3o0Opassiea Bepxa B B C, a Bepxa A B D.
Jlokazamencmeo: O3HauaBaMe oOpa3a Ha Bbpxa B mpu

Ha bpokap mno ortHomeHue Ha bpokapuanara Ha

nHBepcHata cumerpust | o g c Cl (¢ur. 6). HocrarbuHo € aa

JOKaKEM, e Cl = C . Or cBoiicteo 11 Ha nHBepcHaTa CUMETPHS B
2

paBHHMHATa OT HAYAJIOTO MMaMe, 4e K1C1 U 4e 00pa3 Ha

1

JTBYa KlB npu umBepcHara cumerpus | © Q) (Kl; g, I’z) e

JbYBT, CUMETPUYCH Ha Jbya KlB 0 OTHOIICHHE Ha ocCTa (.

INonexxe ¢ e BrIONONOBSNIA HA KBch (mo ompenenenue 3),
JTBYBT, CUMETPHYCH Ha JIbYa KlB CIPSMO § € JIBYBT ch
ToraBa o00pa3bT Cl Ha Bbpxa B or pua KlB npu

H300paKEHUETO lo g (Kl; g, r2) HIe JIGKA Ha JTb4a ch ,

2

- r
T.€. IIE UMaMe: Cl € K1C . Ot npyra ctpana KIC =
K,B
(kakTo clieziBa OT PaBEHCTBO iu onpezaenenue 4). OT paBeHCTBaTa
2 2

r r
KlC = u chl =—— (ot mo-rope) cieaBa, ue

K,B K,B
K1C1 = ch . Tlonexe C1 € K1C (mo  mokasaHoTO),
nojy4aBame  4e Cl =C. Taxa JOKa3axMe, 4e IpH

uso6paernmero | o Q (Kl; g; rz) BBPXBT B ce m306passBa BbB

Bbpxa C. [lo cpmms Ha4UMH ce 10Ka3Ba, 4e BBPXBT A ce m300passiBa
BBB BBpXa D.

2. O6pasu Ha ToukaTa Ha MmukKeJ NPH HHBEPCHHTE
cuMeTpuM Ha Bpokap.

Cera 1me JokaxeM, 4Ye IpPU HHBEpPCHaTa CHMETpHUS Ha

Bpoxkap no otHomenue Ha bpokapuanata Kl’ TOuykara Ha Muken

M ce wuzobpassBa B bpokapuanara K2 [IpenBapurenHo e

JOKaXXeM ClIeHaTa
Jlema. Hexa ABCD e u3mbpKHan 4eTHpUBIBIHHK U M e

TOYKaTa MY Ha MI/IKBH, a Kl u KZ Ca CBOTBETHUTE MY

~aK,K,B

Bpokapuann. M3mbiaHeHo e momobuero: AK1CM

(dur. 7).

51

M

®@ur. 7

Jlokazamencmeo: JIoCTaTh4HO € J1a TOKaXEM IPOIIOPIIUUTE:

. KC _KM_cM
KK, KB KB
Ot CBOWCTBO 2K oT HAYaI0TOo nMame:
KC=S" km =2 cpm=BC
2|1 2|1|3 21,
KK, =Mk g =81 o B=DN e
210 2|1 21,

03HAYCHHUS B YCTUPUBIBIHMKA). KaTo 3aMecTiM ¢ moMomnTa Ha Te3U
paBeHcTBa B Iiporopiyy (@ ) mojyyaBame, 4e T€ ca EKBHBAJICHTHH
C paBeHCTBATa:

em 2lI, _acl, 2I, _bc 2l

2I mnI 211, an 2l,

BEpHOCTTa Ha KOWTO C€ IIpPOBepsiBa HENOCPEICTBEHO. 3aTroBa ca
U3ITBJIHCHH U IPOTOpUUKTE (@ ), C KOETO JieMaTa € I0Ka3aHa.
Cnedcmeue: ChIIECTBYBA BBPTAIIA XOMOTETHS C LICHTBD

Kl’ KOSITO H300passiBa A KlCM B A KlK2 B (¢ur.7).

Beue MOKeM J1a JOKaKEM CIIETHOTO
Ceoiicmeo 2. Tlpm wuHBepcHata cumerpuss Ha bpokap

]
Iog(Kl,g,r ) Mo oOTHOUIeHHe Ha bpokapuanara Kl,

Toukara Ha Muken M ce n3obpassiBa B bpokapranara K2 (ur. 7).

Jlokazamencmeo: O3HauaBaMe oOpa3a Ha TOUKaTa Ha Muken
eyl

M npn umBepcHata cumetpus Ha Bpokap | ©Q (Kl, g;r ) c

1
KZ , T.e. IIojarame Iog

!’
(M) :Kz . HocratpuHo € Ja
!
JIOKaXKEM, Ue K2 = K2 . Tonexe | o g (C) = B (or croiictro
!
) = KZ Cle/iBa, 4Y€ CBIIECTBYBA BBLPTAILA

1) n |Og(M

XOMOTETUSA pO h C ULEHTBp Kl,

K,CM

IpHU KOATO TPUBI'BJIIHUKBT

!
ce m300pa3siBAa B  TPUBI'BIHUK Kle B (o

o a
CIIEICTBHETO OT cBOiicTBO 2 | 0T Hayanoro). OT Jipyra cTpaHa 1o
CIIEICTBUETO OT JieMaTa HMaMe, 4Ye CBHUIECTBYBa BBPTALIA

xoMoTeTuss PO © h ¢ LEHTBP Kl’ IpU KOSITO TPUBI'BJIHUKBT
K CM ce M300pa3siBa B TPUBI'BIIHUK K K B . HOHe)KC, KakKToO
1 p p 1" %2
BUAXME, BbPTALIATa XOMOTCTHUA p o h I/I306p33HBa AKlCM B
'
AK.K,'B

TPUBI'BIHULMTE), TO O O h n300pa3sBa BbPXOBETE Ha AK1CM

(mpu mocodeHara Hapenba Ha BBPXOBETE Ha

’
B CbOTBCTHUTC BBPXOBC HA A Kle B , T.C. UMaM¢€:
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)
peh(K)=K, poh(C)=K,, pch(M

HOHe)Ke BbPTALNIaTa XOMOTETUS /_)OH I/I306pa3ﬂBa AchM B
A Kl K2 B (oT mo-ToOpe), TO AHATOTHYHO:

2
poh(K)=K, poh(C)=K,, p-h(M)=B.
Or (1) u (2) Bwkmame, de ;oﬁ(M):poh(M)z B.

Iomyuynxme dye, BBPTAILUTE XOMOTETUH L O h u pOh uMat

€IUH U CbIl LCHTHD Ha BBPTCHE Kl U CIWH U CbII 06pa3 Ha

orpeaeicHa TOYKa (TO‘IKaTa M) u CJICI0BATCIIHO, qe
KOC(i)I/IL[I/IeHTI/ITe UM Ha XOMOTETHSA WU BIJIUMTEC UM Ha pOoTalus ca

€IHM M ChbIIK. 3aToBa EOHE poh, orkerero wumame:
;OH(C)EpOh(C). Ho or (1) m (2) umame CBOTBETHO
pOh(C)Z Kz' u ;OH(C)Z K2 1 TOraBa KZ' = Kz-

!
Taka nmokazaxme, 4e 0OpasbT KZ Ha Toykara Ha Muken M mpu
WHBEpCHaTa cCUMeTpHs Ha bpokap mo otHomeHnue Ha bpokapuanara
Kl e bpokapuanara Kz-

AHanornyHo ce JA0Ka3Ba, ue 00pa3bpT Ha ToukaTa Ha Muken M mpu
HHBEpCHaTa CUMeTpus Ha Bpokap mo oTHoueHue Ha bpokapuanara

K2 e bpokapuanara Kl.

3. OGpa3u Ha mpecevyHATa TOYKA HA JHATOHAJIUTE NPH
HHBepcHUTe cuMeTpun Ha Bpokap.

Cera me ompenenuM oOpasuTe NPH MHBEPCHUTE CHUMETPHUH
Ha Bpokap Ha npeceyHaTta TO4Ka Ha JJMAroHAJIUTE 1.

Ceoiicmeo 3. HHBepcHara cumerpus Ha bpokap 1o

OTHOIIICHUEC Ha BpOKapHaHaTa Kl’ CbOTBE€THA Ha CTPAHUTE AB u

CD, wusobpassBa mpeceyHata TOYKa | Ha JHArOHAINTE B
npecedHara To4yka V Ha mpoabmkeHusTa Ha crpanure AB u DC

(¢pur. 8).

PDur. 8

Hoxazamencmeo: 1lle noxaxkeM IbpBo, U
aK TC ~aK,BV (¢ur. 8).
Bpokapmnanara K1 JIeXH Ha onucaHata okpbhxHocT ( G, ) Ha
ACTD (Mo ompenenenue), 3aToBa:

() «TDK, = £TCK,
(Bnucanu brim). OT gpyra cTpaHa AABK1 ~ACDK1 (cBoiicTBO
1K), oTkbeTOo MMame: KKlDV = KKlDC = KABKl, T.C.

)=B.
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iABKl = KKlDV . Torasa YETUPUBI'BJIHUKBT KlBVD €

BITHCaH B OKPBXHOCT (Cy), Opaax KOETO
ABVK, = £BDK, = £TDK| . re.
% «BVK, = £TDK,.

Or (*) u (**) cnenpa, ve £ TCK, = ABVK| . Crmenpemento,
nonexe A CK;T = £CDT = £XBDV
(). re. LCKT =4BDV u ABKV =xBDV
(brm, (C,)), ALCKT =4«BKV.
Honyunxme: X TCK; = XBVK, u ACKT =«BKV,

3aTOBa AKlTC ~A KlBV . ToraBa celIecTBYBa BBPTALIA

(bram, BIHCaH B

BIIMCAHH B nmMame

XOMOTETHA O © hc LEHTHP Kl’ KOSATO M300pa3saBa AKl BV =

A KlTC (pu

TpUBrbIHULUTE). [Ipy Ta3u BBPTAIIA XOMOTETHS IIIe IMaMe:

®)
poh(K)=K,, p-h(V)=C, p-h(B)=T.

OszHauaBame oOpa3a Ha ToukaTa V TIpH WHBEPCHATa CHMETPHUS

nocoyeHaTa Hapenda Ha BBPXOBETE Ha

lo 0 na Bpokap nmo oTHomeHnue Ha bpoxapuanata Kl c T1= T.C.
nonarave | © (V ) =T,. Towexe |oQ (V ) =T, "
lo g (B) =C (or cBoiictBO 1), cChbIIECTBYBa BBpTIIIA

xomoTeTHs O © h ¢ LEHTBP Kl’ KOSITO M300pa3siBa AK1VB B

AK1CT1 (TI0 CcIIeCTBHETO OT CBOMCTBO 2%1 or HauanoTto). IIpu

Ta3u BHPTAIIA XOMOTETHUA II€ UMaMe:

4)
peh(K) =K, peh(V)=C, p-h(B)=T.
CpaBHsBaiiku 3) " 4 MoTy4aBame, 4e

po h(\/) = ; °© H(V) =C , T.e. 4e BeTe BBPTAIM XOMOTETHH

UMarT eauH M cbll o0pa3 Ha Toukara V. [loHeke nBe BBPTAIIU
XOMOTETHH ¢ OOII IEHTHP Ha BHPTEHE U eTHAKBU 00pa3n Ha eHa U
Chblla TOYKA, KakTO BHUJSXME II0-TOpe, ChBIAJAT, TO

pOh EEOH U TOraBa pOh(B) =;OH(B). Ho kakto
umame ot 3) u (4) po h(B) =T,a ;OH(B) =T,, sarosa
Tl =T . Taxa HOTyYnXMe, 49e 00pa3zbT Tl Ha ToukaTta V mpm
uHBepcHata cumerpus Ha bpokap | o 0 mno oTHomeHue Ha

Bpokapuanara Kl CBBIIAJIa C NIPeceyHaTa TOYKA HAa AUArOHAIHTE
T. CnenBa, ye u 0oOpaTHO - 0Opa3bT IPH HMHBEPCHATA CUMETPHS
| o9 wa Bpoxap mo orHomenme ma Bpokapuamara Kl Ha

npeceyHara TOYKa Ha JUaroHanuTe T € mpecedHara Toukara V Ha
MPOABIDKEHUsTa Ha cpenrynonoxkaute crpanun AB u DC (monexe
WHBEPCHATa CUMETPHSI € HHBOJIIOLIHS).

AHAJIOTHYHO Ce JI0Ka3Ba, 4e o0pa3bT Ha MpeceyHaTa TOYKa
Ha JuaroHaduTe | TNpH HHBEpCHaTa cuMeTpusi Ha bBpokap mo

oTHoWIeHne Ha bpokapuanata K2 e mpeceuHara Toukara U Ha

npoab/ukeHusaTa Ha crpanute AD u BC.

4. O6pa3sn Ha mncepaonenTbpa O mNpH HWHBEPCHHUTE
cumetpun Ha Bpokap.

Hakpas me ompenmenuM oOpa3ure
cumMetpuu Ha bpoxap Ha nceBnonentspa O.

Cesoticmeo 4. llpu nHBepcHaTa cuMeTpusi Ha bpokap mo

IIpu  HWHBEPCHUTEC

OTHOIICHUEC Ha EpOKapI/IaHaTa Kl‘ TNICEBAOUCHTBPBHT O ce
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n3o0paszsBa B mpecedyHara Toukata U Ha NpoOOBDKEHHATA Ha
crpanure AD u BC (¢ur. 9).

®ur. 9

Jloxazamencmeo: Ile JIOKa)KeM BPBO, 4e
AAO Kl ~A.UDK1 (¢pur. 9). YeTHPHUBIBIHUKBT AOKlD e

BOMCAaH B OKPBXKHOCT (oT cBoiictBo 10 oT Hayanoro),

CJICOOBATCIIHO iKlDU - 4AO Kl . OcraBa Ja JOOKaXeM
AO OK,

= ——=. Or cBoiictBo 2K na Bpoxapuanute

UD DK,
20

, OK, =

MIPONOpUUsITa

CBOMCTBO

_msiny

A

OT ngpyra cTpana,

u

AO

Ha TNICEBAOLIECHTHPA
S sin
Sine b,
| 1\/2 sSin (7

O CHHYCOBaTa TeopeMa OT

ub  CD
sin XUCD  sin XCUD’
csiny
sing

4€ T4 € CKBHUBAJICHTHaA C

nmMame:
_cn
=3
aDCU

IoJjrydaBamMe T.C.

Uub ¢
siny sing
TOpHaTa MpOoNOpIHUd IOoIy4YaBaMe,
PaBEHCTBOTO

msiny sing _

A

Monexe S =—MNSIN (Dy , HETIOCPENICTBEHO Ce TIPOBEPABA, He€

, OTKBACTO UD = . Cnien 3amecTBaHe B

Ssing 21,

csiny  I4/asing, cn

TIOCJICAHOTO PABCHCTBO € WU3IIBJIHECHO. C ToBa JIOKasaxme, 4e€

A AO Kl "“AU DKl . ToraBa CBIECTBYBa BBPTAIA XOMOTETHUA

po h ¢ HEHTBD Kl, KOSITO M300pa3siBa AKlOA B AKlDU .
TIpu Ta3u BBPTSAIIA XOMOTETHS [IIe UMaMe:

®)
poh(K)=K,, pch(0)=D, pch(A)=U.
OsnauaBame oOpasa Ha Touykara O TIpH WHBEPCHATA CHMETPHUS

lo 0 na Bpokap no oTHomenue Ha bpokapuanara Kl c Ul. Or

o a
CICOCTBUECTO OT CBOHMCTBO 2 | cjeaBa, 4€ CbLICCTBYBa BBPTAILIA

53

xomoTeTust O © h ¢ LEHTBP Kl’ KOSITO M300pa3siBa AKloA B

A KlDU 1 IIpu Taszu BBPTALIA XOMOTETHS ILE HMAME:

(6)
poh(K,)=K,, p-h(0)=D, psh(A)=U,.
CpaBHsBaliku 5) u 6) [oJIy4aBame, ye

po h(O) = ,; °© H(O) =D, r.e. ue nBere BHpTAIIM XOMOTETHH

n3obpassBat Toukara O B emHa u chia Touka D. Kakro Bumsixme

mo-rope, OT TOBa ciemBa, 4Ye PO h= po h. ITonexe

po h(A) =U u po h(A) = U1 (ot (5) u (6)) momyuaBame,
e U= Ul. Taka ce yOemuxme, dYe 00Opa3wpT U | Ha
ncesnonenTspa O pu HEBepcHaTa cumetpus | o 0 na Bpoxkap mo

OTHOIICHUC Ha EpOKapHaHaTa Kl € mpeccuHaTra TOoYKaTa U na

npoxemkeHusTa Ha crpanute AD u BC.
AHAaNOTHYHO ce JI0Ka3Ba, ye 00pa3bT Ha nceBoneHTbpa O
NOpH MHBEpCHATa CUMETpUs Ha bpokap MO OTHOIICHHE Ha

Bpoxapuanara K2 ¢ nmpeceyHara Toukara V Ha IPOABIDKECHUATA Ha

crpanute AB u DC.

3akiouenue: HVuBepcHute cumerpun Ha bpokap ce
XapaKTepU3UpaT C OLIE pell HHTEPECHU CBOMCTBA, aHAJIOTUYHU HA
CBOIiCTBa Ha MHBEpcHaTa cuMeTpus Ha Muken. C TaxHa oMo ce
neUHUpAT W pas3riekIaT CBOWCTBaTA HA PAa3IMYHH HOBHU
3a0€TICKUTETHNA TOYKH, TPAaBH M OKPBHKHOCTH B YETUPUBIBIHUKA.
ToBa 11e BUANM MOCTIEIOBATENHO B IPYTH JBE CTATHH.
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CUT'YPHOCT HA JAHHUTE
DATA SECURITY
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Abstract: The rapid development of information-technological communications is a prerequisite for using technological capabilities that

protect sensitive data and guarantee security, integrity and credibility.

Using them to increase security, increase speed and preserve the authenticity of information in security systems - record keeping,
archival, reference, documentary - is an opportunity for optimization, efficiency and safety in the process of inevitable digitization.

Keywords: SECURITY, DATA, PERSONAL DATA

1. Yeoo

ChbBpeMEeHHHTE JaHHHUTE ca IU(POBH U € OT KIIF0UYOBO 3HAUCHUE
Jla ce rapaHTHpa TAXHATa CUTYPHOCT M Te Ja Ce ChXpaHJIBaT B
Oe3omacHa cpena.

CUrypHOCT Ha JaHHHUTE C€ BCHYKH JEHHOCTH, KOMTO MOTaT aa
TH TIOBPEIST, Aa IPEAOCTaBAT HEOTOPU3UpAH JOCTHI, 3aryoa,
MAHHITY/IHPAHE, OBPEIA WIM MPOMSHA HA HEJOCTOBEPHOCTTA HM .
JlanHnTe TpsiOBa 1@ MMaT rapaHTHpPaHa CHT'YPHOCT Ipe3 IEIHs UM
JKU3HEH LIUKBJI OT TAXHOTO FeHEPUPAaHe J]a YHUILOKaBaHe .

2. Ecmecmeéo na oannume

VcnoBHO MOraT Jia ce pasrpaHuyar TpH KIFOUOBH MPH3HAKA, 10
KOHUTO J1a ce KJIaCH()ULUPAT JaHHHUTE:

= [loBepuTenHOCT — TapaHTHpa KOH(MICHIMATHOCT Ha
JaHHWUTE, OCOOEHO Ha YYBCTBHTEIHHTE — JHMYHA HHGpOpManus,
HOoMep Ha OankoBu kaptu, [IUK u np. [la ce mpennassr qanHuTte ce
BBBEX/A M3UCKBAHUS 3@ OBEPUTEIHOCT U MOJUTHKA 33 CHTYPHOCT
OT CTpaHa Ha OPTaHH3AIMATA, KAKTO M MOTPEOUTENICKH pa3pelIeHHs
¥ KpUNTHPaHe Ha MH)OPMAIUATA;

= [lsoct — rapaHTHpa HaJSKAHOCT U HEMaHUITYIUPAHOCT Ha
AHHUTE, KOETO W3WCKBA IIOBeYe MSCTO 32 ChXpaHEHHE,
MOTPEOUTEIICKM Pa3pelieHns] MOAXOIAIIN, 3allUTEeHH, KaHAH 3a
JIOCT®II,

= JIOCTBPITHOCT — TapaHTHpa, Y€ CaMO YITBJIHOMOIICHU
CyOeKTH IIe UMAaT JOCTHII A0 JaHHWUTE, Ha POJIEBH NPUHIUI  HUBO
Ha CIOJICIISTHE.

3a ;a ce 3amas3sT Te3W XapaKTEPHCTHKH € HEOOXOIUMO Jia ce
peanu3upar ACHHOCTH, KOUTO Jla 0OXBaHAT: 3aKOHOBH PETJIAMEHTH,
TEXHOJIOTHYHH BBH3MOXKHOCTH, MPOLEIYPU MO JOCTBII U KOHTPOI,
JeHOCTH 3a cbOupaHe, aHAIU3UPaHe U CbXPAHEHNE HA JAHHUTE.

! BuenpsiBame ma GIIOKUEHH B JbPKABHIS CEKTOP U CHTYPHOCT Ha
uHpopmarusta ”, B cm. ,,CurypHoct u otopana, 2023, romuna II,
op. 1, ctp. 228

2 JInuesa, T. ,,MonepHa curypsoct B ynpasineruero”, zn. HTC no
MammHocTpoere ,,anykrpus-4.0” Codus , 2023, ctp. 140

3amuTHI

\ CTEeHH

Hstpusane Kpunrupane
Ha JIaHHH R e

o -

ChXpaHeHHe

= CurypHocT Ha Kontpon Ha
\ . \ JaHHHTE JIocThIa
Q.\mmpaﬂe \
B \
XapayepHa Mackupane
CHIYPHOCT Ha JIaHHH
TIpeanaspa-

He oT 3ary6a
\ Ha JaHHH

N

~—

@Due.l Texnonozauu u npoyecu 3a eapanmupane cuzypHocmma Ha OaHHume

JlanHnTe ca TpHOHAKBT Ha BCSKA OpPraHM3alysi, HE 3aBHCHMO
JJaJU TS € OT 4acTeH WM AbPJKaBeH Xapakrep. Te naBaT OCHOBa, 3a
Ja ce B3eMaT MPABUJIHH W HABPEMEHHH PEIICHHUs, OTTOBOPH Ha
BBIIpOCH U npobiieM. Ha manHuTe ce pa3uura, KOrato TpsOBa Ja ce
moao0pu eheKTHBHOCTTa W e(HKAacHOCTTAa Ha TMPOLECHTE, Oa Ce
YIOBJIETBOPH OOCIY)XBaHETO Ha KIHEHTH, Ja Cce OrpaHH4aT
PHCKOBETE M T.H., Hali-00II0 Ka3aHO a ce yBeIMYaT IPUXOIUTE, 3a
CMETKa Ha Pa3XOJuTe.

JlaHHUTE ChOBpXKAT TaHUTE Ha yclexa Ha KOMIAHMWUTE, HO
KOTraTo TOBOPUM 3a IU(poBaTa cpela U CbBPEMEHHO OMa3BaHe Ha
TallHH W pa3paboTKH, HE MOXKE Ja TH 3aKIYUM B ceid wim
Tpe30p3. Yecto cinyXuTenuTe MMar OT JOCTBII 10 JaHHWUTE, a
KOJIKOTO TOBEYE XOpa MMaT JOCTBII Ha TIX, TOJKOBA IO-TOJISIM
nraHca € TailHata aa ObJe pa3KpuTa U KOHKYPEHTHH (HPMH Ja ce
BB3MOJI3BAT OT HHPOPMAITHATA.

Hapymenusita Ha CUrypHOCTTa Ha JAaHHUTE, KOUTO I€HEpUpar
BCHUYKU CBBP3aHU YCTPOMCTBA, Y€CTO ca OOCKT Ha:

=  OUIIMHT aTaKu;
= HepernameHTHpaH JOCTHII,

= Kubeparaxu;

® Kommamms Coca-Cola masm peBHOCTHO TaifHaTa pelenta Ha
yCIICIIHATa HAIIMTKA, 3aKiI0ueHa B Tpe3op. 3a npoaykrute Ha KFC
MMa KaKTO M3BECTHH, TaKa W HEHU3BECTHU OWIIKH, KOUTO ca TaiHara
UM ChCTaBKa.
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=  Quspuecku HapYIIEHUS 110 JaHHUTE;

=  (OcraBeHH
TPOTPaMHUTE.

BB3MOKHOCTHU pu nporpamMupaHe Ha

Envn Teu Ha naHHU mie noBene clien cebe CH roJeMH pa3xoad
3a OTCTpaHsBaHE Ha TpoOieMa, TIOBUIABAHE HA CIICMECHTHTE Ha
CHUTYPHOCT Ha JIaHHHTE, 3aKOHOBU TJIOOHM W JIMIICA HAa JOBEpUE B
WHCTUTYLMATA WIN IPOU3BOACTBOTO.

3a 1a MOXKe ellHa OpraHu3alys Ja 3allUTH NPaBUIHO JaHHUTE,
T TpsAOBa Ja 3Hae KakbB BHJ NaHHU MMa. HeoOxommmo e ma ce
HaIpaBy aHAJIU3 Ha TeHepUpPAHUTE U ChOPaHU JaHHU M J1a MOTaT Ja
Ce ONpeeNiT, C TOYHUTE €THKETH, 3a Jla YJIECHSAT YIpaBJeHHETO,
CHXpaHEHUETO U 3amurara uM. [IpaBrmiHO KIacnduIupana cucreMa
Ha JAHHU 1€ YJIECHH TAXHOTO W3BJIMYAHE, COPTHpaHE W
cbxpaHenue. Cien KaTo ca COPTHpAaHH IO KilacH(pUKAIMATa Ha
JAHHWUTE Ce FapaHTHpPa, Y€ OPraHu3alusTa CICAU 32 COOCTBEHUTE CH
yKazaHus 32 00paboTKa Ha JaHHM, B ChOTBETCTBHE C 3aKOHOBHUTE U
TOJI3aKOHOBH PaMKH U pasmopenodu. Yecro ce nmorydaBa 1yOnupaHe
Ha KONHMSA Ha JJAHHH U NPH PaBUIIHA KIACH(HUKALIUS TE3U KOMUS I1Ie
Ce YHMILOXAT M 1€ CIIOMOTHAT 3a €(EeKTUBHOTO H3IOJI3BAHE HA
MSCTOTO 33 ChbXpaHEHHE M yBelM4YaBaHe HAa MEPKHUTE 32 CHT'YPHOCT.
ToBa ¢ M3KIIIOUMTEIHO BaXKHO 3a yIPABJICHUE Ha PUCKA U Clla3BaHe
Ha 3aKOHOJATETHUTE HOPMH U U3UCKBaHMSI.

= RO RRS
——— —_— !
Onpee- Vipas- Ompeze- =~ Ompese- Ompere- | Ipoxsir
JISIHE HA JIeHHe Ha JISiHe HA JIfiHe HA JIsiHe Ha RABAIY
JAHHTE: JAHHHATE: KaTero- npHopn- OroLKeT: npouiec:
0T KbJe KIacuu- pi: TeTH: 12 Hace Knacidnt
ca, IOIpaHe Heodxo- ce OIpEAem KaIIaTa
T[EHHOCT- croper TIMO & KaTeropi- MACTO 32 T
Ta M, peryna- TpaBITHO | 3HpAT ChXpaHe- & TIOCTOS-
TIMAT T TOpHATa Hace JQHIOITe, HIe 1 e
Tyomipa- pavKa I ompefemi | CIOpexR CIryp- TpoLee
He ll ompefe- Jlammi ca BakHOCT- HOCT Ha cerTie c‘e
KAaKDB & TLIHe Ha TIOBEPII- Tamt AaHHH HyTae
JOCTBITBT BIA IM TelTHIL, OT Itepto-
J0 TX YYBCTBI- TIMHA
(AL ) ) akTyami-
TITYHI samgs
biuiie
Tyomm- ‘

HI |

Due.2 Ocnognu cmvnku 3a cb30a6ane Ha KIACUDUKAMOp HA OaHHU
4.
Kareropuure 3a jaHHu BKJIIOUBAT CIETHOTO -

= Jly6mmuna wHbopmanus. Haif-uecto TOBa ca IaHHHUTE,
TIOJIbPKaHU OT CTPYKTYPUTE Ha IbprKaBHATA aIMUHHCTPALIHS;

= JloBepurenna  uHpopMammsa. — Te3u
OTpaHMYCHHS 32 HAYWHA Ha 00paboTBaHe;

JaHHHU umar

= UyscrBurenHa wuHpoOpManus. B Ta3m kareropus maHHM
CIafaT BCSKAaKBa MH(OpPMAIHs, HE3aBUCHMO Jalld € ChXpaHsIBaHA
nm 0o0paboTBaHa, 3a KOSATO CE€ M3UCKBA pa3pellieHHe WM HMa
TIpaBHJIa 32 HEHHOTO M3IOJI3BaHE;

=  JluunHa I/IH(i)OpMaIII/ISI. Te3n JaHHHU Ca 3alllUTCHU OT 3aKOH U
ce 06pa60TBaT B CbOTBETCTBUE C IIpaBUJia U HOPMH.

KOMHIOT'I)pHOTO CT>6I/IpaHe W a”HaJlIu3 Ha JaHHHM BKIIOYBa
METOAU, C KOUTO Aa C€ pasAcysIT JaHHU Ha IIO-MaJIKH ITaKEeTH, 3a Aa

4

https://www.techtarget.com/searchdatamanagement/definition/data-
classification
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ca JIECHHM 3a TPEMECTBAHE, KaTErOpPU3HUpaHE U COPTHpPaHE.
W3nom3Bar ce u pasaMYHU HMHCTPYMEHTU U CTaHAApPTH, C KOUTO
O6bp30 Ja ce M3BIMYAT JAHHM, KOUTO OTroBapsAT Ha JajeHa
KaTeropusl, KOeTo ylecHsBa paboTaTa ¢ IIOTOKA AaHHHU.

W3znon3BaneTo Ha Kiacu(pUKANWs HA JaHHH JIaBa BH3MOXKHOCT
Jla ce MoJIbpkKa MOBEPUTEITHOCTTA, JIa C€ KOHTPOJIMpa JOCThIIA U J1a
ce rapaHtupa uenocrra Ha JjaHHure. OT gpyra cTpaHa
KIacu(pUKaIUATa CIIECTSIBa TOJNCMH Pa3XoJd 3a CHXpaHCHHE Ha
JTaHHU.

3. Buooge cucypnocm na oannu

KaxTo Beue craHa SCHO ITbpBaTa 3aJa4ya Ha eJHa KOMIIAaHHS € 1a
onpejeny KakBU BUAOBE JaHHU HMMa, 3a Ja yclee Ja I'M 3allUTU
npaBuiHO. YeTupu ca cTaHAApTHUTE BHOBE IAHHU: IyOJIMYHH,
KOHGUJICHIMAIHY, YyBCTBUTEIHH U JTUYHU JaHHU.

Yecro ¢bupmure U3I10JI3BaT u JOTIBJIHUTEITHH
KJIacu(UKALMOHHH ONpeNeNieHHs: 32 OU3HeC ynoTpeda U CEeKpeTHO
HOJI3BAHE.

prZ[HOCTI/ITe IIpU UHBEHTapu3alyg Ha JAHHUTE CE ONpEaCiid U
OT MACTOTO, KbACTO C€ HaAMUPpAT TC U CIIPAMO TOBa OINPEHACIA TPU
YCJIOBHU CBbCTOSAHUA:

= JlaHHU B ABIKCHHE — KOTATO JaHHUTE Ce TpaHC(epupar;

" I[aHHI/I B TIOKOW — KOTaTo JaHHUTE Ca CbXpPaHCHU WM CC

HaMHUpaT [0  MECTOOIpeneieHHe, HE3aBUCHMO Jajid  ce
TPAHCIIOPTUPAT WK CE U3MOJI3BAT;
= JlanHm B ymorpeba — KOrato IaHHHTE C€ 3aIllcBar,

aKTyaJiu3upar, 06pa6OTBaT WJIK CE€ U3II0JI3BAT BTOPUYHO.

Kak o6aye nma 3amuTH JaHHWTE, BBIPEKA HAPACTBAIIHUTE
kubepartaku u 3aruaxu? Pa36upa ce Haif-IeCHUST BapUaHT € MPOCTO
OpraHu3alnysATa Aa HsIMa 4YyBCTBHTEIHH IaHHH, HO TOBa €
HEBB3MO’KHO B IIO-TOJIIMATa YaCT OT KOMITAHUUTE.

Kpakbara Ha JJaHHH € OCHOBHA NIPUYMHA J]a C€ ThPCH MPABUITHA
Y HaBpEMEHHA 3aIuTa Ha JaHHuTe. OTKpaJHATUTE JAHHUA MOTaT Ja
ce u3NoN3BaT 3a (GUPMEH WK JbpKaBeH LIMHOHAX, H3MaMHa
CaMOJIMYHOCT U (PHHAHCOBH 3JI0YTIOTPEOH.

He cwiectByBa marudecka ¢opmyiia, ¢ KOSTO Ja MOrar ja ce
3aIUTAT BCHYKU JaHHU. [IBIHOTO rapaHTHpaHe W CHTYPHOCT Ha
nHpOpMAIHATAa € KOMOWHANKSA OT PAa3IUYHH MPOIECH U TEXHHUKH U
MOe [1a Ce pa3rpaHuyar B CIICIHUTE ACHHOCTH .

= Kpunrupase;

= KoHTpOJ Ha AOCTBHII;

= Mackupase Ha JaHHH;

= [lpenorBparsiBaHe Ha 3ary6a Ha JIaHHU,
= CbXpaHEHHE U YCTOWYMBOCT.

HCO6XO,I[I/IMO € TE3U TEXHUKHU MU TIPOLUECHU [a U3Trpaxaar
CTpaTerusTa Ha CUT'YPHOCT Ha JaHHUTE BbB BCSIKAa OpraHU3allus.

5 hittps://www.techtarget.com/searchsecurity/Data-security-guide-

Everything-you-need-to-know
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KOH’I‘pOJI Ha JOCThIIa

3aImUTHH CTeHH

HOBEpHTEJ]]—IO CT Ha JaHHH

VipasieHHe Ha
CHXPAHEHHETO Ha JaHHH

HOCT Ha

CHOTBETCTBHE HA
CTaHIapTHTE 3a CHI'YPHOCT

Texmomoria Ha TaHHH

JaHHHTE

3amHTa IIpH HapyIleHHe Ha
JTaHHH

EneMeHTH Ha CTPATErHATa 3a CHI

JlokamHo chXpaHEHHE Ha
JaHHH

MoOHIHH JaHHH

VYhpasneHue Ha JIaHHHU

TIpoGiieM cbC CIYKHTEIH

@ue. 3 Enemenmu na cmpameeus 3a cuzypHocm na oanHume

4. Ilpeouzsuxamencmea npeo cuzypHocmma Ha
oannume

,,Haﬁ-HCHHHHT pecypc B cCBE€Ta BE€Y€ HE € IMETPOJBT, a
,Z[aHHHTe”S. KonkoTto mo-romsim obeMm ca JaHHUTE, TOJIKOBA I10-
TpyAHU Ca TE€ 3a 3alluTa. C’I)BpeMeHHI/ITe opraHmsanuu ca
U3NPAaBEHU NPEA peanlia NpeaAU3BUKATEIICTBA, 3a 1a I' OIIa3AT.

OCHOBHHTE PHUCKOBE Ca:

" BerpemHm 3amraxu. Te ca Haif-romsiMara 3amiaxa 3a
CHUTYpHOCTTa Ha JaHHWTE. Ta3W KaTeropHs OIACHOCT HABa OT
CIy)KUTEIH, KOUTO MMaT AOCTBI J0 (U3UYECKH H/WIH IUPPOBH
aKTHBa HAa OpPraHU3alUsiTa, T.€. OT BBTPEUIHH Juia. ToBa MoXe Ja
ca HACTOSIIM CIY)KUTEIH, OWBIIN CIY)KHTEIH, H3IBIHATEIH,
Ou3HeC MapTHHOPH M JOCTaBYMIM, T.C. BCHUKH, KOMTO Ca HUMAlll
paspelieH AOCThI [0 AaHHUTE Ha opranu3anuara. C BpTpeniHaTa
aTaka MOXKE J1a UMa MaHHITyJIMpPaHEe Ha TaHHHU, H3MaMa, caboTax Ha

% The Economist, 2017
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MEpKHUTE 3a CUTYPHOCT, Kpaxk0a Ha MHTEJIEKTyalHa COOCTBEHOCT
WM THPTOBCKA TaiiHa.

" I'pemrHM KOH(QUrypalMyi Ha KOMIIOHEHTHTE. TeXHHIECKH
HETIPaBHIHUTE KOMIIOHEHTH CBIIO ca rojsMa 3aIiaxa u 4ecTo BOAU
JI0 TeY Ha JJAaHHU U Pa3KpUBaHE Ha YyBCTBUTEIHA HH(OOpMALNS;

®  Puck ot Tpera ctpaHa. OOLIONPHETO €, Ye OpraHu3aIusITa ¢
TOJIKOBA CHUT'YpHa, KOJIKO € CHTYPEH BCEKH €IUH OT NapTHHOPUTE M,
HE3aBUCHMO Jlald € JOCTABYMK, KIMEHT WM M3IBJIHUTEN 110
BEepHrara.

Besika  opraHu3anys, HE3aBHCHMO [l € B YacTHHS HIIH
IBPIKAaBHHUS CEKTOP, TPsIOBa MMa H3TPaiCHH MPaBHIa 32 CHTYPHOCT
Ha uHpopmarmsta. ToBa MoXke J1a ca HACOKH, BHTPEIIHOGHPMEHH
HpaBUIIa, PETJIAMEHTH WM CTPATETHs, HO Ba)XKHO Ja Ce Ch3AaBaT U
OIHMIIAT HHCTPYMEHTH, TEXHOJIOTUH U TEXHUKH 32 CHT'YPHOCT.

3. 3aknouenue

JlaHHNTEe MMaT IBPBOCTENIEHHO MACTO HpPH pa3paboTBaHE Ha
TEXHOJOTMUTE, HO €JHOBPEMEHHO ¢ TOBa Ja TrapaHTupa
CHUT'YpPHOCTTA W TIpaBa Ha TpaXJaHUTe B LU(GPOBHI CBIT.

TloBeputenHocTra mpuM  CbXpaHeHHe H  oOpaboTka  Ha
YYBCTBUTCIIHUTE JaHHH € OOJIG3HEH BBIOPOC, HA  KOWTO
n3cnenoBarenuTe oOppmIaT BHMMaHue. lLlenta Ha  BCHUKH
3aMHTEpPEeCOBaHM CTPaHH — pa3pabOTYHIM, pPEryIaTtopH H

MPOU3BOJCTBO II¢ CE KIIOYOBU 32 YCTAHOBSBAHE HA CHIYPHH U
YCTaHOBEHH IPAKTHKH 3a IPH 00padOTKa HA TaHHUTE.

JlaHHuTE ca B OCHOBaTa Ha MKOHOMHYECKHS PacTexk, Pa3BUTHE
Ha KOMYHHUKAIlMH, KOHKYPEHTOCHOCOOHOCT W Ha IPUIOCTHOTO
pa3BHUTHE Ha OOIIECTBOTO M HAYMHBT MO KOWTO MMaMe JOCTBI JIO
TAX W 70 TIOBTOPHOTO MM U3INOJ3BaMe oOmpeneis ObaemuTe
HMHOBAIUH.

W3mo3BaHeTo Ha AaHHWTE Ie CTUMYJHMpa pa3paboTBaHe Ha
HOBH YCIYyrH M TpPOAYKTH M II€ MOBHIIM e(pEeKTHBHOCTTA Ha
pecypcute 3a OM3HEca U YCIYTH OT MYyOINYHHS CEKTOP.

Jlumepamypa:.

1. Jluuesa, T., ,,BHenpsiBane Ha OJOKYEHH B IbPKABHHS CEKTOP U
curypHoct Ha nadopmanusata ”, B cm. ,,CurypHocT 1 otOpaHa,
2023, roguna I, 6p. 1, ctp. 223-235; ISSN 2815-388X
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CBoiicTBa Ha TpH H306pa)KEHI/IH B pPaBHUHATA HA Y€ETUPUBI'BJHUKA U BPBb3Ka MEKIY TE3U
n306pa>lce}mﬂ. BbHinHM TOYKH Ha JlemoaH.

Properties of three transformations in the plane of the quadrilateral and relationship between these
transformations. Outside points of Lemoine.

Cranucnas T. Ctedanos
BTY ,,Tonop KaGnemkos®,
stanislav.toshkov@abv.bg

Stanislav T. Stefanov
Todor Kableshkov University of Transport,

Abstract: In (Haimov, H. & St. Stefanov 2023) and (Tabov, Y., St. Stefanov & H. Haimov 2024) we considered some of the properties of
three universal transformations in the plane of a convex quadrilateral. Here we dwell on other their interesting properties and the existing
relationship between them. Using the transformations, properties of a pair of remarkable points in the plane of a convex quadrilateral,
called Lemoine exterior points, are investigated. Several remarkable lines and circles containing these points are found.

KEYWORDS: CONVEX QUADRILATERAL; REMARKABLE POINTS, LINES AND CIRCLES IN ITS PLANE; TRANSFORMATIONS AND
RELATIONSHIP BETWEEN THEM; LEMOINE ‘S POINT OF A QUADRILATERAL.

Pesome. B (Xaumos, X. & Cm. Cmeganos 2023) u (Cmeghanos, Cm. 2024) pazenedaxme uacm om ceoticmeama HA mpu YHUBEPCANHU
U300padicenust 6 PAGHUHAMA HA UBNBKHAL YemupuveblHuk. TyK ce cnupame na Opyeu mexwu UHmMepecHU C8OlCMEa U HA Chbuecmeyeauama
8pv3ka nomedcoy um. C nomowma Ha U300pPANCEHUAMA Ce U3CLe08am CBOUCMBEA HA 080UKA 3a0eNedcumentHu MouKu 6 PAeHUHAma Ha
UBNBKHATL YeMUPUBSLIAHUK, HAPeYeHU 6bHuHU mouku Ha Jlemoan. Hamupam ce HAKOIKO 3a0eledcumen npagu u OKPbICHOCMU,
cvovporcawu mesu u Opyeu MoK

KJTIOYOBH JAYMH: H3IIbKHAJI YETUPUBI BJIHUK; 3ABEJIE)KHUTEJIHU TOYKH, IIPABH U OKPB)KHOCTH B HE['OBATA
PABHUHA; HU30BPAKEHUA U BPH3KA MEJK]]Y TAX; TOUYKA HA JIEMOAH HA YETHPUBI BJIHUK.

1. Bweeoenue.

WuBepcuute cumerpun Ha Muxen u bpokap ca Tpu BakHH
n300paXkeHNs B paBHUHATA Ha U3IbKHAI YETHPUBIBIHUK. [IBpBOTO
OT TAX — HHBepcHaTa cuMeTpusi Ha Muken, Oe pasriienaHo B
(XanmoB, X. & Cr. Credanos 2023). [lo ananmorus ¢ Hero, B
(Credanos, Cr. 2024) 6sixa neuHUpaHN WHBEPCHH CHMETPHU Ha
Bpokap m ©Osxa noka3aHH BaXHH TeXHH cBoiicTBa. KbM Te3m
CBOHCTBa TyK mie moOaBuM HOBH. llle mokaxeM W enHa Bpb3Ka
MEXAy TpHuTe H300pakeHus. Karto mpuimoxeHne Ha IONTydCHUTE
pe3yaTaTd Ie W3BEJEM HHTEPECHH CBOMCTBA Ha €aHA JBOHKa
3a0€IeXUTEIHH TOYKH B M3IBKHAJ YETHPHBI'BIHUK, aHAJOTUYHH
Ha Toukara My Ha Jlemoan. Ille HaMepuM HSIKOJIKO 3a0eTeKUTETHU
NPaBH ¥ OKPBKHOCTHU, CHIBPIKAIIN TE3H TOUKH.

Heka npenBapuTenHO MpuBeieM NeHUHHIMUTE U 4acT OT
nokazanute B (Xaumos, X. & Cr. CrepanoB 2023) u (Credanos,
Cr. 2024) cBoiicTBa Ha BBIIPOCHUTE H300paXKEHUS, KAKTO U Ha
HSAKOM BEYe pasriefaHd 3a0eleKUTETHH TOYKH, NpaBd U
OKPBKHOCTH B M3IBKHAN YETUPUBI'BIHHUK, KOUTO IIe H3I0JI3BaMe
TYK:

2. Hakou 3abenexcumennu mouKu, npasu u
OKDPBICHOCIU 6 pAsHUHama uemupuvzbinuka. Tpu

u306paafcenu;l 6 masu pacHuHa.

3a pasriexxgaHus B Ta3W CTaTHS 4eTHpUBI'bIHUK ABCD
1€ CYUTaMe, Y€ Ca H3IIBIHEHH CIICIHHUTE YCIOBHS: MPOIBIDKEHUSTA
Ha crpanure My AD u BC ce mpecmuyar B TOYKa, KOATO IIe
o3HayaBame ¢ U, mponbmkenusta Ha crpanute My AB u DC ce
Ipecuyar B TOYKa, KOATO e o3HayaBaMe ¢ V. be3 orpannuenue Ha
0OIIIHOCTTa MOKEM J1a MpeAmnonarame, e BbpxsT C nexn Mexay U
u B, u mexxny V u D (dur. 1). Cpenute Ha ctpanure AB, BC, CD u

DA 1ie o3HauaBaMe CHOTBETHO C El, Ez, E3 u E4, a cpeaurte

na jguaronamure AC u BD - cwotBetHo ¢ E u F. JIbokuHuTe Ha
crpauure AB, BC, CD u DA e Genexum cboTBeTHO ¢ @, b, cu d, a
te3n Ha auaroHaimute AC um BD — ¢ m u n. [Ipeceynara Touka Ha
MaroHaUTE III€ O3HaYaBaMe C 1.
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Onpeoenenue 1. Heka ABCD e n3nbkHaia 4eTHPUBIBIHUK U
T e npeceunara Touka Ha AuaroHanute My (¢ur. 2). Bropara o6ma

TOYKa Kl Ha OIMCAHUTE OKPBXHOCTU OKOJIO AABT u ACDT

ce Hapuua bpokapmaHa Ha YETHPUBIBIHHKA,
crpauute AB u CD.

ChOTBCTHA Ha

(Ananormyno ce nedunupa u  Bpokapuanara Kz,

cvoTBeTHA Ha cTpanute AD u BC.)
BpokapuannTe Ha YeTHPWBI'BIHUKA IIPUTEXKABaT CIECJHOTO
OCHOBHO:
Ceoticmeo 1. Wznbnaenn

~AK,B ~aCK,D, aAK,C ~aBK,D
~AK,D ~aCK,B, aAK,C ~aDK,B).

Jpyra 3a0enexuTeIHa TOYKA Ha YETHPUBI'BIHUKA (KOSATO €
noOpe mo3HaTa) e Toukara My Ha Muken M. Ille Hu Obae HyXKHO
CIIETHOTO HEHWHO CBOWCTBO, noka3aHo B (XaumoB, X. & Cr.

rnonobusra:
2) (u

ca

(¢ur.

Credanos 2023):
Ceoticmeo 2. Hexa M e Toukara Ha Muken Ha
YETUPUBIBIIHUKA ABCD. W3nbnnenu ca nofobusTa:

ADCM ~AABM u AADM ~aBCM (¢ur. 1).

CrenBammara 3a0eIeXUTEIIHA TOUKA € aHAJOr HAa TOYKaTa Ha
JleMoaH B TpUBI'BIIHHKA!
Onpeoenenue 2. Heka ABCD e u3mbKHAI YETHPHBIBIHUAK H

hl’ h2, h3 u h4 Ca pa3CTOsAHUATA OT IMPOU3BOJIHA TOYKa OT

BBTPELIHOCTTA My, choTBeTHO 10 crpanute AB, BC, CD u DA.

h _h
Toukata L, 3a KOATO ca HM3IBJIHEHM pPaBEHCTBaTa: —— = —— N
a c
h, h,
F = —, ce Hapu4a TOYKa Ha JleMoaH Ha YeTHPUBI'bIHUKA (ur.
3).
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a
®ur. 6

A

Jloka3Ba ce ChIECTBYBAaHETO U Ha CilefHaTa 3a0elexuTeHa
TOYKa Ha W3MBbKHAN 4YeTHpWbrbIHUK ABCD: Toukata O B
paBHHHaTa My, 3a KOSATO cCa V3IIBJIHEHH pPaBeHCTBaTa

AO- Ry, =BO-Rp, =CO-Ry,; = DO Ry (.

1), kwaero RABC, RBCD, RCDA " RDAB ca paguycuTe Ha

ONMCAaHNUTE OKPHKHOCTH CHOTBETHO OKOJO TpWbI'biHHIMTE ABC,
BCD, CDA u DAB. Ta3su Touka ce Hapu4a ICEBIOLECHTHD Ha
yetupubrbianka ABCD. Jloka3zBa ce ChIO Taka, 4e OMHUCAHUTE
OKPBKHOCTH CHOTBETHO OKOJIO TPUBI'BIHULIATE

E,EE, EE,F, E,EE u E,E,F ce npecmsar n cuna

TOYKa O1 (¢ur. 4). Tsa ce Hapu4a BTOPH IICEBAOLEHTHP Ha

yetupubsrbiaauka ABCD. (Bmk Credanos, Ct. 2017)
Jloka3BaT ce cieiHMTE CBOMCTBA Ha pasriIeJaHUTE MO-TOpe
3a0€eJIeKUTEITHN TOUKH:

Ceoticmeo 3. Touxure U , Kl u Ol JIeKaT Ha eaHa
npasa. Ts ce Hapu4a anTUCHMeuana Tpe3 Toukata U (¢wur. 5).

Ceoticmeo 4. Toukure Ol, T u M nexat Ha eqHa npasa. Ts
ce Hapuya rpaBa Ha MUKeI Ha YETUPHBIbIIHUKA.

Ceoticmeo 5. Toukure T, F, Kz: Ol, E u Kl JIeXaT Ha

enHa  OKpBXHOCT. Ts ce Hapuya bBpokapoBa OKpPBKHOCT Ha
YeTUPUBI'BIHHKA ((ur. 5).

Ceoticmeo 6. Toukute M, E3, Kl* Ol* El u V nexar

Ha elHa OKpbXKHOCT. Ts ce Hapuua bpokapoBa OKpBHKHOCT Ha
YeTHPUBI'BIIHIKA, ChOTBETHA Ha cTpanuTe My AB u CD (¢wur. 5).

Ceoticmso 7. Toukure U, M, Ez* sz Ol " E4 JIe)Kar

Ha enHa OKpbXKHOCT. Ts ce Hapuua bpokapoBa OKpBHKHOCT Ha
YeTHPUBI'BIIHUKA, ChOTBETHA Ha cTpanute My AD u BC.
Ille npuBemem cera neduHUIMUTE Ha H300paXKeHHUATA
WHBEPCHU cUMeTpuH Ha Muken 1 Bpokap B 4eTHPUBI'bIHHKA!
Onpeoenenue 3. Heka ABCD e n3nbkHaiI 4eTUPUBIBIHUK U
M e Toukara my Ha Muken (¢ur. 1). Kommosunusata oT cumerpusiTa
CHpsIMO BIIIOTIONIOBANIAaTa § Ha BB BMD u mHBepcusTa ¢ moimtoc

2
Mu cremen - = BM - DM ce napuua nusepcma cumerpus ma
Muken crpsiMo YeTHPUBI'bIHUKA.
Onpeoenenue 4. Heka ABCD e n3mbKHaI YeTUPUBIBIHUK U

Kl e Bpokapuanara my, crorBeTHa Ha ctpanute AB u CD (¢wur.

2). Komno3uuusaTa OT CUMETpUsTa CHOPSMO BIJIONOJIOBAIIATa § Ha

BK,C K, n

I’l2 = BKl ~CK1 ce HapH4ya WHBEpPCHa CUMeTpHs Ha Bpokap mo

‘BI'BJI U HHBEpCHUATA C MOJIOC CTCIICH

oTHomeHne Ha bpokapuanaTa Kl'
AmnanormyHo ce neduHHpa W WHBEpCHATa CHMETPHUS Ha
Bpoxkap mo oraomenne Ha bpokapranara K2 .

]_L[e BBBEJEM U CICJHOTO O3HAYCHUE:
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Onpeodenenue 5. Axo Toukara Y e oOpa3 Ha Toukara X Impu
HHBEepCHaTa cuMeTpust Ha Muken (¢ur. 6), e ka3same, 4e Y e M-

00pa3 Ha X ¥ 11e 03HayaBaMe TO3u 0Opa3 ¢ X M -

orY = XM cienpa, ye X ZYM (TIOHeXe MHBepCcHAaTa
CHUMETPUS € HHBOJIIOIIHS).
AHaJIOTMYHO ce Ae(UHUpAT U O3HAyaBaT K1 " Kz'

oOpasute Ha ToukaTa X NpPHU WHBEPCHUTE CHMETpHUH Ha bpoxap
crpsimo Bpokapuanure. Kakro nokasaxme B (Credanos, Ct. 2024),

HSKOU 3a0€JIeXKUTETHH TOUYKH B YETUPUBI'BIIHUKA CE SIBABAT M, Kl

WUy K2 - o0pasn Ha Jpyrn 3a0eNeKUTeNHH TOYKH. VIMeHHo,

HAJIUIIE € CIEAHOTO:
Ceoticmeo §. Ilpu npuBeneHUTe B HA4YaJOTO O3HAYEHHS ca
U3IBJIHCHHU choTHOLICHUsTA (dur. 5):

AKl = D’ BKl :C’ AKz = B’ CKz = D’ VK1 :T’
M, =K,, U =0, U, =T, M, =K,, V, =O.

AY CX d

BY DX a

WuBepcuute cumetpun Ha Muken u bpokap npurexasar u
CJIETHOTO BaXKHO!

Cesoticmeo 9. O6pa3bT Ha MPOM3BOJIHA IIpaBa, MUHABAIlA
Ipe3 MoJIFoca Ha MHBEPCHATa CHUMETPHUS € ChIIO NpaBa, MHHABAIIA
npe3 nomoca. OOpa3bT Ha IMPOU3BOJIHA TIPaBa, HEMHHABAIA IIpe3
MOJTIOCa Ha MHBEPCHAaTa CHMETPHs € OKPHKHOCT, MHHABAIla ITpe3
nomoca. O6pa3bT Ha NMPOM3BOJHA OKPHKHOCT, HEMHHABAIa Ipe3
MOJTIOCAa Ha MHBEPCHATa CHMETPHS € OKPHKHOCT, HEMUHABAIIa Ipe3
MOJTIOCA.

3. Ceouicmea na UH6epCHuUmMe cumempuu Ha

Muxen u  Bpokap. Bpwzka meixncoy me3u
uzoopasicenus.
Heka X e mpou3BoJHAa TOYKAa B paBHMHATA Ha

yetupubrbinuka ABCD (X * M) u Y e obpa3pr Ha X mpu

HMHBEpPCHATa cUMeTpus Ha Muken, T.e. Y = XM . B (Henkos, B.,

Cr. CredpanoB & X. XaumoB 2017) nokasaxme, 4e pa3CTOSHUATA OT
Touykure X U Y JI0 BBPXOBETE Ha YCTUPHBI'BIHMKA Ca CBBP3aHU C
paBeHctBara (¢pur. 6):

CY AX b DY BX a

)

Kaxro 1ie BUIUM cera, MoJ00HH paBEeHCTBA Ca U3IIBJIHCHU U
3a pa3CTOSHUATA OT ABE TOUkd X u Y — o0pasu eHa Ha Ipyra mpu

BY DX b’ CY AX ¢’

WHBEPCHUTE CHMETpHUH Ha bpokap, [0 BBpXOBETe Ha
YETUPHBI'BIIHHAKA.
o BY_CX a AY DX m
DY AX ¢ BY CX n’
Jloxkazamencmeo. (O3HauaBaMe CTElEHTAa Ha HWHBEpCHAaTa

2
cumeTpusi Ha bpokap no otHoueHue Ha bpokapuanara K1 cl .

Toukara Y e oOpa3 Ha X TpH Ta3u HHBEpCHa CUMETpus (1O
ycioBue), a Toukara D e o6pa3 na A tipu Hest (0T cBO#CTBO 8) (ur.
6). ToraBa mo Qopmynara 3a mpeobOpadyBaMe Ha Pa3CTOSHHUSTA
MEX]y TOUKHTE MPU HHBEPCHS UMaMe:

__AXr
K,A-K X
2
Awnanormano: BY :—CX g .
K,C-K,X
Pa3z[enﬂMe TIOWICHHO I'OPHUTE ABE PABCHCTBA U IOJ1ydYaBaMe:
BY _CX KA
DY AX KC
BZ AY b AZ BY d
@ —=

Cera mie JOKaXeM ClIe[HATa Ba)KHAa BPb3KA MEXIY HHBEPCHHTE
CUMETpUM Ha bpokap ¥ MHBepCHATa CUMETpUs Ha MuKel:
Cneocmeue: Kommo3ummsara oT JBeTe WHBEPCHH CHMETPUHU
Ha bpokap cpBIaza ¢ nHBEepcHaTa CHMETpHs Ha MUKel.
Jloxasamencmeo: TpsbBa nma nokaxkeM, de ako X e
MPOU3BOJIHA TOYKAa B paBHUHATa Ha 4eTUpWbrbiHnka ABCD u

ToukaTta Y € Kl -00pa3bT Ha X, a Toukara Z € K2 -00pa3sT Ha Y,
TO Toukarta Z ckBmaga ¢ M-obpasa Ha Toukara X. O3nagaBame M-

oOpa3a Ha Toukara X ¢ Zl. JoctarpuHo € &1a JoKaxem, ue

Zl = Z . Kakro cienga ot Teopema 1, 3a Toukure X u Y=X K,

DZ CY d CZ DY b’
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DY BX d AY CX ¢

Teopema 1. Heka ABCD e u3mbKHAII 9€TUPUBI'BIHUK U X €

MPOU3BOJHA TOYKA B PABHUHATA MY (X # K1) CAxo Y =X K,

TO ca U3IBJIHCHH paBeHcTBaTa (dur. 6):

AY DX a DY AX n

CY BX ¢ CY BX m
OT npyra cTpaHa, OHEKE AABKl ~ACDK1 (ot cBoiictBo 1),
K,A AB a

KC CD ¢
TMOCJICAHOTO PAaBEHCTBO U CTUraM€ 0 NBPBOTO OT JOKa3BaHUTE

paBeHcTBa (2). AHAJIOTHYHO CE I0Ka3BaT U OCTAHAIUTE PABEHCTBA.
3abenesicka: AHATOTUYHO Ce J0Ka3Ba, Y€ ako ToukaTa Z €

uMame. 3aMecTBaMe C TO3H pe3yiarar B

K2-06pa31)T Ha TpOM3BOJIHATa TOYKa Y OT paBHHHATa Ha

yetupubrbiHuk  ABCD (Y z K2)= TO ca  M3IBIHEHU

paBCHCTBaTaZ
AZ_BY m BZ_AY n
DZ CY n' CZ DY m

ca M3MbJIHEHH paBeHCTBa (2). OT mBPBOTO M BTOPOTO OT TE3U
paBeHCTBa CJIe]] MOYJIEHHO YMHOXKEHHE MoTyJaBaMe:

AY DX am

DY AX cn
OT npyra CTpaHa, 3a TOYKHTC Y Hu Z =YK2 ca HU3IIBJIHCHU
pasencTBa (3). OT 4eTBBPTOTO OT T€3M PaBEHCTBA NMaMe:

BZ AY n

CZ DY m’

Or MOJTYYCHHUTE ABC PaBCHCTBA CJIC/IBAT PABCHCTBATA.!
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BZAYn DXamn DXa
CZ DY m (AX en/m AX ¢
CT)H.[CBPCMCHHO 3a TOUKUTC X u Z = XM € U3IBJIHCHO BTOpOTO
Bz, DX a
Cz, AX ¢
BZ, BZ
CZ,

—— . MoxeM Ja 3aKIouuM,
ye TOYKUTe Z u Z1 JeXaT Ha €IHa M Chlla AIOJIOHHEBA

oT paBeHcTBa (1), OTKBIETO: Ot nocnenHuTe

JABE€ PAaBCHCTBa CJE€Ba, 4€

Ccz

OKPBKHOCT 110 OTHOIIeHHe Ha ctpanara BC. ITo chlimst HaumH ce
JIOKa3Ba, 4e Te JISKAT U Ha eJ[HA M Chla ATOJOHUEBA OKPBKHOCT
no orHomenue Ha crtpanure AB, CD u DA, mopagu koeto Te

ceBnaaat. C Tosa ce yoenuxme, ue Z1 = 7/ , KoeTo 1 ucKaxme 1a

JTIOKaKEM.

4, Ceoucmeéo Ha O060UHUmME MOYKU

uzoopasicenuemo uneepcra cumempusn Ha Muxen
Kakro nokazaxme B (XammoB, X. & Crt. CredanoB 2023),

3a

WHBEpPCHATa CUMETPHUA Ha Muxken uma aBe ABOWHH TOYKH Il " I 2

KOHTO ca 3a0eNeKUTENTHH TOYKH B YETHPUBI'BIHHKA, HAapEUCHH
CHOTBETHO HHIIGHTBHD M ayTHeHTHp. Cera Ime AOKaxeM, 4e Te ce
n300pa3sBaT egHa B Apyra NpH IBETe HWHBEPCHH CHMETPHH Ha
Bpoxap. [IpenBapuTenHo me JoKaXxeM cleaHara:

Jlema 1. Heka |1 u |2 ca ABOMHUTE TOYKM Ha HHBEpCHATa
cuMetpust Ha Muken cripsmo yetnpubrbinauka ABCD. Toukute |1

u |2 ca eJIMHCTBEHUTE TOYKU B paBHUHaTa Ha ABCD, 3a xouto ca

M3ITBJIIHEHH €THOBPEMEHHO paBeHcTBaTa (¢ur. 7).

AX +ad BX +fab

(4) - ’ - .
CX +bc DX <Jod
I
D
b
A a B
@dwur. 7

Jokasamencmeo: Toukara |, mo YCIIOBHE € J[BOHA 3a

j
WHBEpCHATa CUMETpus Ha Muken crpsaMo deTnpubrbianka ABCD,

T.e. HMaMme: (Ij)M =1, j=1, 2. Or gpyra crpama, 3a

]

TOYKHUTEC X = IJ " Y = ( I J )M Cca U3II'BbJIHCHU paBeHCTBaTaZ
AY_CX d BY DX a
BY DX b’ CY AX ¢

(xakTo MMame ot paBeHcTBa (1)). OTTYK cies 3aMecTBaHe CleaBaT
paBeHCTBaTA:

DI
- 1.2 =12
Al c

AL), _Ct,

=or

B(1), DI
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TTonexe (Ij)M = Ij’ OT TE3HU paB€HCTBA CJIEA 3aMECTBaHE
Iojry4aBaMe:

Alj:CIj_g’ BI; DI 31 i=1,2.

BI; DI; b CI AI c
VMHOKaBaMe MOYIEHHO TE3H paBCHCTBa n crturamMe a0
PpaBEHCTBATAa:

Al, CI ad .

—, J=1, 2.
Cl. J. AI bc

OTTyK HEIMMOCPEACTBEHO Cl€aBa, Y€ 3a TOYKHUTE Il u |2 (S

W3MBIHEHO MHPBOTO OT paBeHcTBa (4). Ilo cpummsa HauMH ce
ybexxaBaMe, e 3a TSIX € N3MBIHEHO U BTOPOTO OT TE3H PaBEHCTBA.
ITo obpaTHHs BT Ce AOKa3Ba, Ye SIUHCTBEHUTE TOYKH B paBHUHATA
Ha YeTHPWBIBIHUKA, 3a KOWTO Ca W3IBIHEHH paBeHCTBA (4) ca

TOYKHUTE Il u I 25 JIBOWHU 32 WHBEpCHAaTa CUMETPUS Ha Muxkerr.

Teopema 2. ]JIBoWHHTE TOYKH |l u |2 3a MHBEpCHATa

cuMeTpusi Ha Muken cnpsimo detnpubrbinnka ABCD ca ob6pasu
€[lHa Ha pyra IpU HHBEPCHHUTE CUMETpUH Ha Bpokap.

JHoxazamencmeo: KM ToUKHTE X = |1 nY = ( |1)K1

npujiaraMe IIbpBOTO M TPETOTO OT paBeHcTBa (2) oT Teopema 1 u
TI0JIy4aBaMe ChOTBETHO!
( l)K1 _

B(Il)K1 C|l

—_— Y = "

D(1),, AL ¢ C(L),

Ot gpyra cTpana, 1o jJeMa 1 nMame:

CI _bc DI, +ed
~Jad  Bl, +ab

3aMeCTBaMe B ITBPBUTE OT TOPHHUTE ABOWKM PABEHCTBA C ITOMOIITA
Ha BTOpUTE U MOJy4yaBaMe:

B(Il)K1 \/_C a_ £
D(I,), +ad ¢ "

cd
A(L),  Ved a_Jad
C(Il)K1 ) \/%

DI,
BI

a
.

a
c

e

HOJ'Iy'-II/IXMe Y€ 3a TOYKara ( ) Ca U3I'BJIHCHU €JHOBPEMECHHO

paBeHCTBa (4). AHAJIOTHYHO ce J0Ka3Ba, Ye W 3a TOYKaTa ( |2 )K

1
ca M3IIbJIHEHH €IHOBPEMEHHO Te3M paBeHCTBa. HO KakTo cieaBa OT
nemara, paBeHCTBa (4) ca M3MBIHEHH CaMO 33 TOYKHTE |1 u |2 -

JIBOMHM 3a uHBepcHaTa cuMmeTpuss Ha Muxen. ToraBa TOYKHTE
(L), = (12)y,

MI/IKe.II, T.€. U3BN'BJIHEHO € €HO OT PAaBCHCTBATA: ( )

u ca IBOMHHU TOYKH 3a HWHBEpPCHATa CUMETPUS Ha

= |1 WA
(|1)Kl = |2, KakTO M €HO OT PaBEHCTBATa: ( ) 1 Wi
(|2)K15|2. Ille pokaxkem, ue (|1)K1£|2, T.e. Ye

|l ornaja. /la 1omycHeM NMPOTHUBHOTO:

Hexka (|1)K1 ES |2, T.C. (Il)K1 =

JIOMTyCKaHe) clenBa, 4e (| 2)K * |1, 3amI0TO B CiIydaid, de
1

(|2)|<1E

BB3MOXHOCTTA (Il)Kl =
|1. Ot (|1)K1 * |2 (o

|1, OHMXMe uMan (|1) = |2 (HOHeXe WHBEepCcHaTa

Ky
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CHMETpPHUS € MHBOJIIOIHMS), & TOBA MPOTHBOPEYH Ha JOIYCHATOTO, Ue

(Il)Kl = |1-UIOM (IZ)Kl 7 |17T0 (|2)K1 = |2.OCBeHTOBa,

10 JOIMYCHATOTO UMaM€ U = . T Y€ TOYKHUT u
O IOIIyCHATOTO amMe Il Ill/IS 3a, 4€ TO Cll

Kl
IZ ca HBOﬁHH 3a MHBEpCHAaTa CUMETPUSA Ha BpOKap 110 OTHOLICHHUE

Ha bpokapuanara Kl. Ho no ycnoBue Te ca IBOMHU TOYKH U 3a
uHBepcHaTa cuMeTpuss Ha Muken. IlomydaBame, ue HHBepcHara
cuMeTpusi Ha bpokap mo ortHomeHue Ha bpokapuanaTta Kl u

MHBEpPCHATa CHMETpUs Ha MHKeT HUMaT €JHM H ChUIM JABOMHHU
TOUKU. ThI KaTO MOMIOCUTE Ha JBETC MHBEPCHU CHMETPUH ca Cpean
Ha OTCEYKUTE, OTNpEeIeHH OT JBOMHUTE UM TOYKH (XammoB, X. &

Cr. Credanos 2023, ri. 11, ctp. 142), To TOraBa MoONOCUTE UM Kl
u M chiIo Ie ChBOAAaT, KOETO € HeBB3MOXKHO. CjemoBaTeiHo

JOIIYCKaHETO, Y€ (Il)K Il € HEBAPHO. OcraBa Bb3MOXKHOCTTA
1

(Il)Kl = |2. Tomyunxme, ue K1-06pa31>T Ha TOuKara |l e

TOYKaTa |2. Taka mokazaxme, 4ye ABOWHHUTE TOYKH |1 " |2 Ha

HHBEpCHATa CUMeTpHs Ha MuKen ce n300pa3siBaT eHa B Jpyra IpH
HHBEpCHATa CUMeTpus Ha Bpokap o oTHoueHne Ha bpokapuanara

Kl' AHaJIOTUYHO ce JIOKa3Ba, 4€ TC3U ABC TOYKH CC I/I306pa39[BaT
€IHa B Jpyra M Nnpu HHBEpCHaTa CUMETPHUA Ha EpOKap CIIpAMO

Bbpokapuanara K2 .

5. Bonwnu mouxu na Jlemoan
BbHuuTe TOukM Ha JleMoaH Ha UYETHPUBI'BIHUKA C€
ne(UHUpAT aHAJOTHYHO Ha BBTPEIIHMTE MYy TOYKH Ha JlemoaH
(BmX ompeneneHne 2), KaTo B TOBa OIPEJEICHUE €IHa OT JBETE
JBOMKH CPEIYIOJIOKHNA CTPaHH Ha YETHPUBIBIHUKA CE 3aMEHH C
JIBOMKATa My JMATOHAIIH.
Onpeoenenue 6. Hexka ABCD e u3mbKHAT YeTHPHUBTBIHUK U

hl, hz, h3 " h4 ca pa3CTOSHMATA OT TPOM3BOJHA TOUka X B
paBHMHAaTa My, CBOTBETHO 10 crTpaHara AB, nmaronama AC,
crpanara CD u muaronana BD (¢ur. 8). Toukara L
a h, m
W3ITBTHEHN PaBeHCTBaTa —— = — M —— = — e HapuJa BBHIITHA
h, ¢ h, n

Touka Ha JlemoaHn, croTBeTHa Ha cTpanuTe AB u CD.

(Ananormuno ce nmeduHMpa BBHINHATA TOYKa Ha JlemoaH

o + 38 KOATO ca

Lbd , cboTBeTHa Ha crpanute AD u BC.)
Lac=X
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Kaxkro 11e BuauM, BHITHUTE TOUKHM Ha Jlemoan Lac u Lbd

CBIIECTBYBAT U C€ fABSBAT NPECEYHH TOUYKM Ha JBOMKM NpaBH B
YeTUPUBI'bIHUKA, KOUTO MO CBOiicTBaTa CH  HanonoOsBaT
CHMEIMaHUTE Ha TPUBI'BIIHUKA!

Onpeoenenue 7. Heka ABCD e u3mbKHAI YeTHPHBIBIHUK H

M e Toukata my Ha Muken (dur. 8), Kl e bpoxapuanara,

cboTBeTHa Ha ctpanute My AB n CD, a Kz — bpokapuanara,

cporBeTHa Ha cTpanute My AD u BC. IlpaBute UM u VM me
Hapu4yaMe BBHHIIIHY CHMEANAaHU Ha YeTHPUBI'BIHKKA Ipe3 U u mpes

V, a mpaBute TK2 u TKl — BBTPEIIHN CUMEIaHU mpe3 T.
Teopema 3. IlpeceunaTta Touka Lac Ha cumenuanute VM u

TK2 € €JMHCTBCHATa BBHIIIHA TOYKa Ha J'IeMoaH, CbOTBCTHA Ha

crpanute AB 1 CD Ha m3mbkHan yetnpubr'eiHUK ABCD. (dur. 8)
Jloxazamencmeo: OT cBolicTBO 2 Ha Toukara Ha Muken

AABM ~aADCM  Osnauasame ¢ hl' " h3'

pascrosiHusTa OT Toukara M cwoTBetHO 1m0 cTpanute AB u CD.

nMame:

! !
TTonexe h1 u h3 ca IBDKMHM Ha CHOTBCTHHM BHCOYMHH, a @ M C —

I'BJDKAHY HA CHOTBETHH CTPAHH B MOJ0OHHUTE TpUBI'biIHUIM ABM 1
’

DCM, umame F = — . Tpi KaTO TOYKHUTE Lac u M nmexar Ha
C
3

ellHa U Chllla mpasa mpe3 Bbpxa V Ha pres AVD (o yciosue), To
aKo h1 u h3 ca pa3CTOSHUATA OT TOYKATa Lac CBOTBETHO IO

crpanute AB u CD (r.e. 10 pamenata Ha srbi AVD), € H3IbIHEHO

!
h _a L
PaBEHCTBOTO: E = W — . Ionyunxme, ye 3a Toukara L,. e
3

M3MBIHCHO MBPBOTO PAaBEHCTBO OT JACHUHHIMATA HA BBHHIIHATA
touka Ha Jlemoan. Ot gpyra crpaHa, OT cBoiictBo 1 Ha

Bpokapuanara K2 uMame: AACK2 ~ABDK2 . O3nauaBame ¢

! !
h2 u h4 pas3CTogHuATa OT TOYKaTa K2 CBOTBETHO 10O

~m

!’
h, n

!
nuaronanmute AC u BD. Hmawme: (KaTo CHOTBETHHU

BHUCOYMHH B MOJOOHHWTE TPUBI'BIHHIU ACKZ " BDKZ).
ChIeBpeMeHHO, Thil KaTO TOYKaTa Lac JISKA 3a€IHO C TOUYKaTa
K2 Ha €lHAa W ChIAa TpaBa Mpe3 BbpXa | Ha BrbJIa MEXIY

muaronanmure AC u BD (mo ycnoBme), ako h2 u h4 ca

L

pa3CrogHuATa OT TOYKara ac

h, _h

h, h

IO Te3d [OUWaroHaad, TO €

U3ITBIIHEHO . OTTyK ¥ ropHara mpornopuus HoyIaBaMe:

m
— l'[onytmxme, Y€ 3a TodYKara Lac € M3IBJIHCHO U
n

BTOPOTO paBEHCTBO OT AepHUHHUIHUITA HA BBHINHATA TOYKA Ha
Jlemoan. ITo oOpaTHUs MBT ce AOKa3Ba, Y€ ako 3a €HA TOYKa ca
M3ITBJIHEHH JIBETE YCIIOBUS, TO TS ChBMAJA C MpeceyHaTa TOYKa Ha
npasute VM u TKZ. Yo6eauxme ce, ue Toukara Ha JlemoaH |_aC
CBIIECTBYBa M ChBIMAJA C IIpeceyHara Touka Ha cumenauanute VM u
TK, .

(Babenesicka: AHanoruuHO Ce J0Ka3Ba, Yye BHHIIHATA TOYKA
Ha Jlemoan Lbd , ceoTBeTHa Ha ctpanute AD 1 BC Ha m3mbpkHan
getnupubI'eIHUK  ABCD ceBmama ¢

IpeceyHara TO4YKa Ha

cumenuaaure UM u TKl )
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Kakto 1mie BHIMM  cera, ChINECTBYBaT  HSKOJIKO
3a0ENeXUTETTHI TNPaBH M OKPBXKHOCTH, BBPXY KOHMTO JIGXKAT
BBHIIHATE TOYKM Ha JlemoaH (3acOHO ¢ APYrH 3a0eNeKUTETHH
TOuKM). IIpenBapuTeNHO IUe ONMpeneauM OOpa3sHTe Ha BHHIIHUTE
TOYKH Ha JIeMoaH NpH MHBEPCHUTE CHMETPHU Ha Bpokap, KakTo U
o0pasuTe mOpH CHIMTE HHBEPCHH CHMETPHH Ha BpokapoBHTe
OKPBKHOCTH Ha YCTHPUBI'BIIHUKA.

Jlema 2. O6pa3 Ha bBpokapoBara okpwxkHOCT (K) 1pu
MHBEpCHATa CUMeTpHsi Ha Bpokap mo oTHoureHne Ha Bpokapuanara

Kl € BbHIIIHATa CUMCIaHa VM na YETUPUBI'BJIHUKA IIPE3 TOYKATA

V (¢wur. 5).
Hokazamencmeo: bpokapoBara okpwxHOCcT (K) chabpika

Bpoxapuanara K1 (ot cBoiicTBO 5), 3aroBa 00pa3zbT M IpU
MHBEPCHATa CUMETPHS CHPSMO Kl e mpasa | (or cBoiictBO 9).

Tasu nipasa | e MuHaBa npe3 obpasute Ha TOUKUTE T U K2 or (K),

a ToBa ca ChOTBeTHO Toukure V u M (or cBoiicTBO 8).
CrenoBarenno mpasara | mie cbBrama cbe cumeananata VM, T.e.
o6pa3 Ha BbpokapoBara okpwxkHOCT (K) Ipu MHBEpCHaTa CHMETpHSI

cipsimo bpokapuanaTa Kl ¢ cumenuanata VM.

Jlema 3. O6pa3 Ha BpokapoBata OKpBKHOCT (kl),
coorBeTHa crpannte AB m CD, mpum umHBepcHata cuMeTpusl Ha
Bpoxap cnpsmo Bpokapuanara Kl, € cUMe/lMaHaTa TK2 npe3 T.

(ur. 5)

Jloxazamencmeo: bpokapoBaTa OKpPBKHOCT ( k1 ), CbOTBETHA
Ha crpanute AB n CD, cpappxa Bpokapuanara Kl (OT cBOMCTBO

6), 3aToBa 00pa3bT M NIPH MHBEPCHATA CHMETPHUS CIIPSIMO Kl e
npasa g (ot cBoiicTBo 9). Ta3u mpapa 11e MUHABA pe3 00pa3uTe Ha

toukute V u M ot (kl ), a TOBa ca TOYKHUTE | H K2 (0T CBOKCTBO

8). CremoBatenHO mpaBaTa ( i€ ChBIAga ChC CHMEANAHATa KZT ,
T.e. 00pa3 Ha bpokapoBara OKpBKHOCT, CHOTBETHA Ha cTpaHuTe AB

n CD mpn mHBepcHata cumerpust crupsmo bpokapmanara Kl e
cuMennaHaTa KZT .

Teopema 4. OOpa3 Ha BHHIIHHUTE TOYKH Ha JlemMoaH L. u

ac

Lbd NpH [BETE€ WHBEPCHM CHMETPUM HA BpOKap, € BTOPHAT
TICEBIOLEHTHD 01 ,T.€. (Lac )K1 = ( Lbd )Kz = O1 . (pur. 5)

[Hoxasamencmeo: Toukarta Ha Jlemoan Lac,

CHOTBETHA Ha
ctpanute AB u CD, e obmara touka Ha cumenuanute VM u TK2
(mo Tteopema 3) (¢ur. 5). OOpasure Ha Te3W CHMEIUAHU TIPH
HWHBEpCHATa CUMETpHs crupsiMo Bpokapmanara Kl ca ChOTBETHO
Bpokaposara oxpwxuoct (K) (mo mema 2) u Bpoxaposara
OKPBKHOCT ( kl ), choTBeTHa Ha ctpanute AB u CD na ABCD (1o

nema 3) (m3mon3BaMe, Y€ MHBEPCHATA CHUMETPHS € HWHBOJIOINS).

L

CnenoBatanHo o00Opa3sT Ha TOdYKara ac

npu HMHBEpPCHATa
cumetpusi crnpsimo bpoxapuanara Kl me e obma Toyka Ha
okpbxkuoctute (K) 1 (kl ). Te3n nBe OKPBKHOCTH CE€ MpecHuvar B

TOYKUTE Kl u Ol. [Tonexe (Lac)Kl = K1 € HEBB3MOXKHO (Thii

KaTo MONIOCHT Kl ce m300pazsBa B O0), TO oOCTaBa

( Lac )K;L = Ol . AHAJIOTHYHO ce JO0Ka3Ba, 4 ( Lbd ) = Ol .

K,
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Beue MoxeM na pasrienaMe 3a0eNeKUTENHHTE NPaBH U
OKPBKHOCTH, BBPXY KOUTO JIXKAT BBHIIHMTE TOYKM Ha JlemoaH

Lac u Lbd '

Teopema 5. Toukata Ha JlemoaH

L

ac» CPOTBETHA Ha

crpanute AB 1 CD Ha usnbkHan yetupubrbiaauk ABCD, nexu Ha
eqHa mpaBa ¢ mepBHA My nceBmoueHTsp O m Bpokapmanara my

K,. (¢ur.9)

Jokazamencmeso: Toukute U, Kl it 01 JIeXaT Ha eaHa
npasa | — antucumennanara Ha yetupusrbinuka ABCD npes U (ot

cBoiictBo 3). Ta3u mpaBa MHHaBa Ipe3 MOJIIOCA Kl Ha UHBEPCHATa
cumerpus Ha bpoxap copsmo Bpoxapuanata Kl’ 3aToBa TS C€
n300pa3sBa IpHU Hesl CHINO B IpaBa J mpes Kl (oT cBoiicTBO 9).

Coara me MuHaBa npe3 obpasute Ha Toukute U n Ol or | npu
pasriexaaHaTa HHBEPCHA CUMETPHs, a TOBA Ca CbOTBETHO TOUKHUTE

Omn Lac (ot cBoiicTBo 8 u Teopema 4). ITomyunxme, de Toukara

Kl u toukute O n Lac JIeKaT Ha €Ha npapa §, T.e. Y& TOYKaTa

L

ac

JIC)KW Ha €1Ha IIpaBa C TOUYKUTE Omn Kl .

U

®ur. 9

Lac

K
<7

B
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Teopema 6. Toukata Ha Jlemoan Lac , ChbOTBETHA Ha
crpanute AB u CD, nexu Ha ejHa OKPBKHOCT ¢ nceaoreHTbpa O,
ToukaTa Ha Muken M u bBpoxapmanara K2 , CbOTBETHA Ha

crpanute AD u BC (kosito okpbxkHOCT ¢ 00pa3 Ha bpokaposara
okpwxHOCT (K), choTBeTHA Ha ctpanute AD u BC, npu nHBepcHara

cumeTpus cnpsiMo bpokapuaHara Kl) (¢pur. 10).

Jokaszamencmeo: Toukure U, M, K2 u Ol JIeKaT Ha eqHa

okpwkHOCT (K) — BpokapoBata OKpPBKHOCT Ha YETHPUBIBIHHUKA,
cvotBeTHa Ha crpanutre AD u BC (ot cBoiictBo 7) (¢dur. 10). Tasu

OKPBKHOCT HE MUHAaBa MIPE3 MOJr0Ca Kl Ha MHBEpCHATa CUMETPUAL

Ha Bpokap mo orHomenue Ha Bpokapmanara Kl' 3aroBa T4 ce
n3o0passiBa Ipu Hes B OKpBXHOCT (W) (OT cBoHCTBO 9).

Ilocnennara me MuHaBa mpe3 obpasure Ha Toukure U, M, K2 u
Ol or (K), a ToBa ca cporBeTHO TOuKHTE O, Kz, M n Lac (ot

cBoiictBo 8 m Teopema 4). Ilomyunxme, ge Toukute O, KZ, M u

L

ac JICKAT Ha €1HA OKPBKHOCT T.C., 4€ TOYKAaTa L

ac JIOKH HA
enHa OKpBKHOCT ¢ Toukute O, K2 u M, xosito e oOpa3 Ha
Bpokaposara okpwxHocT (K), choTBeTHa Ha ctpanute AD u BC,

IIpU UHBEPCHATAa CUMETPUA CIIPAMO BpOKapI/IaHaTa Kl .
(AHaJ'IOFI/I'-IHO CC JI0OKa3Ba, 4€ ToUYKara Lbd JIC)KU Ha €aHa

OKPBKHOCT ¢ Toukute O, Kl u M, kosito ¢ 06pa3 Ha BpokapoBaTa
OKPBKHOCT, choTBeTHa Ha cTpanute AB m CD, mpu uHBepcHara

cumeTpus cnpsmo bpokapuanata K2 )

Teopema 7. Touxara Ha Jlemoan L Bpoxapuanute K1 u

ac
K2 1 To4KaTa V Jekar Ha efHa OKphKHOCT (C) (0Opa3 Ha mpasara

Ha Muken I Ipy MHBEPCHATA CUMETPUA HA Bpoxap 10 OTHOLICHUEC

Ha Bpokapmnanara Kl) (ur. 11).

[oxazamencmeso: Toukure Ol, T u M nexar Ha efHa npaBa
| — mpaBara Ha Muken Ha wernpubrbianuka ABCD (¢wur. 11) (ot

cBoifctBo 4). bpokapuanara Kl HE JIOKH Ha Hes, 3aT0Ba 00pa3bT
Ha Ta3sW MpaBa IPH WHBEPCHATa CHMETPUS CHPSIMO Kl e
OKpPBXKHOCT (C), MHHaBama IIpe3 Kl (ot cBotictBo 9). Tasm
OKPBHKHOCT III€ MAHABAa U TIpe3 00pa3uTe Ha TOYKUTE Ol, TuMor
| mpu uHBepcHaTa cumeTpus crpsiMo bpokapuaHara Kl, a ToBa ca

cbotBeTHO Toukute L.,V u

ac K2 (o Teopema 4 u cBOWCTBO §).

Ionyunxme, de TOYKHTE LaC, Kl' K2 u V JexaT Ha eaHa

OKpBKHOCT (C) (0Opa3 Ha mpaBata Ha Muken | IpU UHBEpPCHATa

cumetpus Ha Bpokap o orHomenne Ha bpokapranara Kl)'

AHaorugHo ce JOKa3Ba, 4€ TOYKUTC Lbd 3 Kl’ K2 u U

JeXaT Ha eJHa OKPBXKHOCT, 00pa3 Ha mpaBata Ha Muken mpu
MHBEpCHAaTa CUMeTpUs Ha bpokap mo oTHoueHue Ha bpokapuanaTa

K,.

3axnwuenue:
B crarusita pasriieaxmMe CBOMCTBA HAa TpPU H300pakeHUS B
paBHHHATa Ha U3IN'bKHAJI YETUPUBI'BJIHUK U €1HA BPb3Ka nomemay
M. Jloka3zaxme M pel CBOWMCTBA Ha €HA JBOWKA 3a0€NeKUTCITHH
TOYKU B YCTUPUBI'BIIHUKA. l_[OJ'[y'-lPIXMe HAKOJIKO SaGGHG)KPITeJ'IHPI
IpaBU U OKPBKHOCTH, ChABPXKAIIM TE3U TOUKU. B mpexacrosima
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CTaTHs L€ BUAUM, Y€ C TTOMOIITA Ha CHIIUTE M300paKeHUsI MOTaT
ga  ce gebuHMpaT M ApYyrd  3a0CNeKUTEIHH TOYKH B
YETUPUBI'BIIHUKA U J1a C€ M3CNEeBaT BPB3KUTE UM C PasrieJaHuTe
MO-PaHO B PA3IMYHU CTaTHU 3a0eNeKUTETHN TOUKH. B pesynrar ce
MOoJTy4yaBa IOMPOKO MHOXKECTBO OT 3a0€NCKUTEIHH TpaBH U
OKPBKHOCTH Ha M3IIBKHAINS YeTHPHBI'BIHUK, BPXY KOUTO JIEXKAT
0 HSKOJIKO HETOBH 3a0€JIeKUTEITHHN TOUKH.
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Abstract: The report examines both a new and an old educational concept that seeks to unite the elements into a single whole. The world and
everything in it are both wholes and elements and this is necessary to be realized by the child in the process of his education in kindergarten
and school. The attention is on the various forms which may help student’s understanding of objects and phenomena with their
interconnections, as well as their connection with the other elements of the "system". The author relies on some pedagogical concepts that
have proven their qualities over time, as well as on the latest understanding of the world as a whole in various scientific aspects.
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, Ucmopusma u kyamypama ca 6uocpagus na uogeuecmeomo! VicTopumsita oTcsiBa
LICHHOCTUTE, KOMTO HapuUyaMe KYITypa, a KyJTypara € Cbh3JaJCHOTO OT YOBEKa KaTo
u3pa3 Ha 6oxecTBeHocTTa My.“ [1]

1. Yeoo
Kynmypa, yusunuzayus, uskycmeo, T€3U TPHU SBICHUS CHIICCTBY-
BaT B CHMOMO3a U Ca YaCTH OT €AHA ISUIOCTHOCT - Ha YOBELIKOTO
Ch3HaHHUE, KOETO TBOPH W Ch3JaBa HACTOSAIIE, Pa3BHBA CE H CC
IBIDKK KbM Obemero. MokeM [1a TH CPaBHUM C mpume Cbluj-
Hocmu Ha wosexa — Jyx, [ywa, mamepus. B Ta3u ananorus
Kynmypama e 0yxa, u3Kycmeomo e 6pb3Kama mexucoy oyx u
mamepusi, mo e Oywama, a Mamepusima moed e Yusunu3ayuama
— (3MUeCKUAT HaYMH 3a OCBHIIECTBSIBAHE Ha IUIOTO M 32 HETo-
BOTO NPHUIBIKBAHE HAIIPE]] C ONPEAETICHU CPECTBA.
B crapu BpemeHa, criopes JIereHANUTE, YOBEIUTE TOBOPENU EIHH
0011 e3uK, ajla B MaTepHATHOTO CH OJIAromnoiy4dne ce Bb3ropIesiu
TOJIKOBA, Y€ PEUIMJIHM J1a TOCTPOAT Kyja, KOSTO Aa JOCTHTHE 10
Hebero. Ho, KakTO ¢ M3BECTHO, TOBa, KOeTO ¢ OoT bora me cu
HaMepH MsCTOTO, a HJBAa JIM OT YOBEKa, € TIEHHO W MPEXOJHO.
bor ocyetni HamepeHnsITa UM, KaTo 00BpKaj €3UIHUTE MM, 32 Aa
He Morar Ja ce pa30Hupar MoBede, JOKaTO HE OCH3HAsAT, 4e He
MaTepHaTHOTO BOJM HAmpel, a CTPEMEXbT 3a ONO3HaBaHE Ha
cBeTa U cebe cH, 32 HaMHpaHe Ha WCTHHCKATa IeNl U CBbp3BaHE
OTHOBO C IIOTO. Taka ce MOSBIIN Pa3InIHUTE €3I, C KOUTO
ITHEC 00IIyBaMe IOMEKAY CH CH IOMarame B3aHMHO.
B naganoro 6e Lsnoro! U Lsmoro Hoceme Eneprusita. U Enep-
THATA Pa3/ieNy UI0TO Ha MaJIKM TapyeHIia, 3a ga ch0upar Jioie-
T 3HAHMETO TPOXUUKA 110 TPOXHUKA , JOKATO OCH3HAST KOU ca U
OT KbJ€ WIBAT, JIOKATO BHUAAT CMHCHIa Ha MUpO3JaHHETO U
CTaHaT IUIOCTHU. Taka BCEJIEHCKUST MOPSABK OTHOBO IIE Ce
BB3CTAHOBH U CBETHT IIie cTane Enno!
ACTpOHOMUTE ca OTKPWJIM JaHHH, OT KOUTO ce pa3dupa, ue Bee-
JICHaTa Ce € POJIJa MpeId OKOJIO MEeTHAIECeT MIIIHapAa TOIHHU
B pe3yJATaT Ha TUTAaHTCKH B3PUB M OT TOTaBa HacaM HENpPEeKbCHa-
To ce pasmmpsiBa. Ho ocBeH 4e ce pasmmpsBa, cTaBa M BCE IIO-
CJIOXKHO OpTaHW3MpaHa, M Bce Mo-paszienieHa. Hsikon yueHn cms-
TaT, 4e TOBa HEMPEKbCHATO JABM)KEHHE OT €ANHCTBO KbM MHOTO-
obpasue 1ie NpUKIIoYN 1 Beenenata oTHOBO Ie 3amouHe jaa ce
CBHUBA, JJOKaTO B €IHH MOMEHT C€ BBbpPHE JI0 HEU3SBEHOTO, JIO
IsnoctHOCTTA.
ToBa e ecTecTBEeH Mpolec, MPH KOWTO ISUIOTO € €IHO, TO ChABP-
’Ka BCHYKO W JIUIIA KaTO €MH OpraHu3bM. TOBa € CHHTE3HPaHO-
To eauHCTBO. Korato eQuHCTBOTO 3amodYHe Ja Ce pasuymsa,
pa3bupamMe OT KakBO € ChCTAaBEHO IIJIOTO, BIXKIaMe, ycellame,
YyBaMe HeroBUTE elieMeHTH. 1 MOo)keM Jja ' IO3HaeM C MOMOIII-
Ta Ha ﬂeﬁCTBamHTe CH C€THUBA, KaTO MHCJINM, Y€ 110 TO3HW HAYHUH
IOCTATaMe JI0 HMCTHHCKOTO TMo3HaHWe. ToBa € BB3NpHEMaHe,
pa3bupane Ha wactute. [Iporec Ha aHaNMM3, KOWTO JaBa WHQOP-
MaInus eIHOCTPaHYMBA, HO M KOMTO € HeoOXoauM, 3a Jia ce pas-

1
[o ananorus c mpukaszkarta Ha Opatst ['pum ,,Xenzen u ['peren’,
B KOSITO, KaKTO ¥ B MHOTO JIPYTH NIPHUKA3KH € 3aKOIHPAHO
3HAHKE, KOETO Ce M3IO0JI3Ba U OT IICUXOJIOTHUITA.

Oepe Kak ¥ KaKBO IMOJANOMara padoTara Ha ISII0TO, 0e3 1a MoXKe TO J1a
ce BB3IpHEME KaTo eqHo. Korato mpolechT Ha aHaiM3 MPUKIIOYH,
TOraBa 4acTHTE OTHOBO 1€ 3alOYHAT Jla ce ChOUpAaT M IpeacTaBara,
3HAHMETO 3a TOBA I[SUIO IIe CTaHEe MHOTO ITO-IIBJIHA, MO-SIpKa ¥ UCTUH-
CKa, a YOBEKBT Il € HaMEpPHJI CBOETO MACTO B Hes. Taka paboTu u
BCSIKO HOBO BB3NPHUSTHE B €CTECTBCHUS XOX Ha €XKEAHEBHETO — OT
ISUIOTO BB3MpHEMaHe Ha O0EKTa, Ipe3 aHajiu3a Ha TOBa, KOETO IO
ChABPKA M TOJNOMAara JefHHOCTTa My, 10 €CTECTBEHOTO ITBIHOLICHHO
BTOPHYHO CHHTE3MpaHe, KOETO JaBa MHOrooOpasHa mH(opmauus u
MOKa3Ba 00EKTa WM SBJICHUETO B HOBA CBETJIMHA.

OcHnoena wacm

[IpTaT Ha MO3HaHME € BceoOml. XapakTepu3upa W HaunHa, M0 KOHTO
JOBEYECTBOTO BBPBU B COOCTBEHHUS CH IIBT, IIOKa3Ba CTHIIANATa Ha
MO3HAHUETO, OEJIeKN CTHIIKUTE B PA3BUTHETO HA Ch3HAHHETO.

Ta3n eneMeHTapHa cXeMa B IIMPOK M TECEH CMHCBHI CE OTHACS W 10
CaMOTO M3KYCTBO, HETOBOTO pakJIaHe, Pa3BUTHE M KPUCTAIM3HPAaHE B
THEIHUs My BUI. [IpeMHHaBaHETO My Ipe3 pa3IWYHHUTE eTaly OT
MHHAJIO JI0 HACTOSAIIE, KaKTO M (OPMHTE, CHIBPXKAIIM HOCEHOTO OT
HEro 3HaHWe. B crapm BpeMeHa M3KYCTBOTO W PEIHIHATA ca OMIIH
enHo msuto. Haykara, TakaBa, KakBaTo s MO3HaBaMe JTHEC, CE MOSBSIBA
MHOTO ITO-KbCHO Ha MCTOPHYECKHUSI XOPU30HT, TOraBa, KOTaTo BPB3Ka-
Ta Mexay Makpo U MukpokocMoca OT/JaBHA € IPEKbCHATa U YOBe-
YeCTBOTO CIIM3a JI0 HAH-HHCKWTE CThHaja Ha pPa3BUTHETO, T. HAap.
uHBOMOMA. M3KyCTBOTO HE NPHUTEXKABa, HIM I[IOHE HE W3IOBSIBA
(yHKIMATA HA pa3BiIeYCHHE U AEKOPALHs, a € YacT OT €JHO ITyJCHUpa-
II0 €ANHCTBO — XXUBOTA. BBB BpeMeTO HErOBOTO MSICTO HE C€ OCIOPBA,
a B CBOs JAualor ,,.3a abpxaBata™ [1maToH, MOCTaBIHKH pa3IHMYHHUTE
OOIIHOCTH B HepapXHyHa CTBJIOA, CIIOJENs, Ye H3KYCTBOTO TPsAOBa 1a
Ce M3MOBSBA OT BCHYKU WICHOBE Ha OOIIECTBOTO M /A IPUCHCTBA BHB
BCHYKH CTPYKTYpH. TO € B HEIGIMMO €IMHCTBO C LISUIOTO.

3a Hy)XIUTe Ha eBOJIOLMOHHUS IIPOLEC TPUTE CHOMEHATH CTPaHU Ha
OUTHETO — U3KYCMBO, HAYKA U peiucus Ce Pa3feNisiT MO0 HadMHaA, 10
KOWTO T'M mo3HaBaMe JHec. ToBa ce cirydBa U C BCSIKA OT TAX MOOTAEN-
HO. Taka 1 U3KYCTBOTO BeUe HE CaMo He € B €IMHCTBO C ISUI0TO, HO U
CaMOTO TO € pa3JelieHO Ha 4JacTH — MYy3HKa, BH3yalHH H3KYyCTBa,
mureparypa. B mocodennTe chmio mma pasnensHe. ChINO KakTO BB
Bcenenara nudepeHnuanusaTa cTaBa BCe MO-CI0XKHA, 3aI[0TO C€ PaX-
JaT HOBM M HOBU M3KYCTBa M OlarogapeHHe Ha HOBHTE CpPEJICTBA 3a
o6uryBane. ToBa pa3zensHe, obaue MMa Hayaso u Kpail. B mocnennute
JIECETUIICTHST BCE IOBeue ce 3abensi3Ba CTPEMeX KbM OKpPYIHsSBaHE,
o0o0muiaBane, BB3BPBIIAHE KBbM CHHKPETHYHOCTTa Ha H3KYCTBOTO.
IossBar ce ,,HOBU (GOPMH U >KaHPOBE, B KOUTO MPUCHCTBAT ITOBEUE
WITH TI0-MAJIKO OT M3BECTHUTE HU M3KYCTBA, M C YHUATO IIOMOII BB3NPH-
STHETO CTaBa IO-IIBJIHO M MO-IPKO, a MPEJICTaBaTa B Ch3HAHUETO - I10-
00001IeHa.

2
HHBOJZ}OL;M}Z - 06paTHO Ha CBOJIIOIUA — IIOCTCIICHHO CJIIM3aHEC B IJIBT-
HaTa MaTepus.
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IponechT Ha pa3zensHe Ha UAI0TO, U BbB BCEJICHCKH, U B apTHUC-
THUYEH Mamad HUTO € CIIy4yaeH, HUTO € MOorpemeH. AKO MaJKOTO
JeTe He BUAU KOE € TOBa, KOETO Kapa 4aCcOBHMKA Ja THKTakKa, 1a
JBIXKHU CTPENKUTE My U Ja TIOKa3Ba BPeMeETo, HAMa 1a pazdepe 3a
KakKkBO CIy)XH TOH, KakTO ¥ Jla OCh3Hae HETOBOTO 3HAYCHHE W
TIPUIIOKUMOCT. AKO, CIIOpes XUroTe3ara 3a [ oiemMust B3pHB, TOH
HE ce € CIIy4WwI, JHeC (XUIIOTeTHYHO) HsAMAIle Jla HU UMa U Hi-
Mare aa 3aJjaBaMe TO3U M IT0{00HU BBIIPOCH. AKO U3KYCTBOTO
Oerie ocTaHaIO LSIOCTHO, aKO BCE OILE XKMBEelIe B cHMOHO03a ¢
OCTAHAJIMTE JKUTEHCKN HANpaBICHUs, YOBEUECTBOTO HAMAIIE 1A
JOCTUTHE 10 TaKMBa HayYHU OTKPUTHUS, KOUTO IOMArar Ha Xopa-
Ta, He OMXa ce poIWIH IeApoBpuTe Ha JleoHapmo, MukenaH-
mkeno, En I'pexo, Ha Berosen, Jle6rocu mnn Lllonen, Ha Ilerpap-
ka u I'vote, Ha [lenuo CnaseiikoB u brnara JlumurpoBa U MHOTrO
Ipyrd. ApXHTEKTypaTa I'bK He OM ITO3HaNa H3SIIECTBOTO HA
Kvonnckama xamedpana, Ipenu3HOCTTA U BEINYUETO HA KaTel-
panara B CeBwis, /Jéopeya na doxcume BbB Benenus u pa3odupa
ce, Cacpaoa pamunus Ha I'ayqu, KakTO U MHOTO APYT'HM HpeKpac-
HH U BEJIMYECTBEHH apXUTEKTypHU mpuMepH. ChIIOTO ce OTHAcs
U 33 MHOTO JIPYTH M3KyCTBa, KOUTO CBh3aBaT PajocT 3a OKOTO,
IyIIEBEH MU, HOKATO CIyIlaMe My3HKaTa, Bb3XHIIECHHE U ydy I~
BaHe, KOTaTo TH BHIWMM 3a IIBPBH IIBT. B cBoMTE mpou3BeneHH
BENIMKHUTE TBOPIM HAa MHHAJIM €IOXHM Ca BJIarayil 4acTHIa OT
OyIIUTE CH ¥ HEe caMO — B MHOTO OTHOIICHUS, CHOpPEX peuia
M3KYCTBOBE/IM, B TBOPOUTE Ha TOJIEMUTE MaiCTOPH ca 3aKiroye-
HU 3HaHMA. BBB dpeckute Ha Cukcmunckama kanena, B ,, Amun-
ckama wrona‘* Ha Padaeno, B kaptuauTe Ha Benackec, naxe u B
npouyrata ,, Mona Jluza*“ Ha JleoHap[10 ce OTKpUBAT €JIEMEHTH U
TPyIH OT EIeMEeHTH, KOUTO Ha TPBB ITIOINIEA HE Ce BIHCBAT B
TemaTrkata. MHOTO 4ecTo IUIaTHaTa ca OWJIM HauWH 32 CKpHBa-
He/OTKpHBaHe Ha MH(pOpMaNus, 3a MpeaaBaHe Ha ChOOIIEeHHE, 3a
CBBp3BaHE HA TeMaTHKaTa Ha KapTUHATa C HCTOPHYECKH MOMEHT
W TIPOIIEC, C MOJUTHYECKH JIMYHOCTH. Te3H apTHCTHYHH ,,Ch-
OOIIEHUS ce M3MUCBAT C IOMOIITA HA CUMBOJIUTE, @ CHMBOJIUTE
W CHMBOJIHKATa B M3KYCTBOTO OT JPEBHH BpEMEHA ca €3UK, Ha
KOHTO ,,TOBOPAT™ T€3U, KOUTO IO 3HAAT. B npeBHMTE 00mIECTBA C
MIOMOINTA Ha CHMBOJMTE CE pa3Ka3Ba HMCTOpHUSATAa Ha CBETa OT
HErOBOTO Ch3/aBaHE, KaKTO M Ha IPOLECUTE B Pa3BHTHETO Ha
ofbIecTBaTa M CBeTa, NMpe3 KOMTO € HeoOXOIMMO Ja IpeMHHE
YOBEYECTBOTO, 3a JIa JOCTHIHE 10 CBOETO BHPXOBHO HMBO - CHH-
Te3a u Llsnoro.

HammmcanoTo mo-rope e 6ers o601 morie BbpXy eJUHCTBOTO Ha
OHOBA, KOETO HHU 3a00MKaJIsl U KOETO € BB BCEKH OT Hac. Yose-
KBT € 9acT OT IIAI0TO U IPUIOTO € B YOBeKa. B MHOTO XHTEeHCKH
obmacta (POKyChT Ha MHAMBHIYAIHOTO Ch3HAHHE € BHPXY €IHA
KOHKpeTHa obnact. [IpuunHuTe 3a TOBAa Ca MHOTO, HO CIIE/ICTBHE-
TO pa3JessIHETO PE30HMpPa U B JIMYHUS, U B OOLIECTBEHHS )KUBOT.
Ot pa3zensHeTo UIBa HEBB3MOXKHOCT 32 OPHEHTHpaHE BBHB BCE
10-0BP30 MPOMEHSIIINS CE CBAT, KOH(OIUKTH B OOIIOYOBEIIKH H
JIMYHOCTEH IUIaH, TPYAHOCTH B THPCEHETO HAa QHAJIIOTHU B KOSATO
Ja e 007acT Ha MO3HAHMETO U JKUBOTA, TPYAHOCTH 32 OPHEHTH-
paHe IIpy MoTajaHe B HEMO3HATa CHTYalUs 1 TIp.

Heo6xommmo e na ce TbpcH ,,KOpeHa Ha 370T0™, 3a J1a ce 0cBOOO-
JFM OT €IHOCTPAHUYMBOCTTA B COOCTBEHUS CBSAT, 3a Ja MOTHPCHM
BPB3KUTE MEXY Haryiel HeCbBMECTHMH SIBJICHUS HJIM TIPOLIECH U
Jla OTKpHEM OTTOBOPHUTE 32 TOBA Kak Jia BEPBUM Hampel U Ja ce
pa3BuBaMe.

MoHeTaTa BUHArk UMa JIB€ CTPaHHU M B Cilydas Te ca — CeMeiCTBO
¥ JOMAIIHO BB3MHUTAHUE; YUWIHIIE W 00pa30BaTETHU HHCTHUTY-
M.

Koraro enuH Mmax 4oBeK MMa M3rpaJieHH MAOIOHHU 3a BB3IPHE-
MaHe U O0IIyBaHe, 32 TOBA KOE€ € MPaBHIIHO U KOe He €, 3a MoBe-
JIEHUE KbM JPYTUTE U B3aMMOOTHOIIEHHUSA ChC cebe cu U Hali-
0M3KKTE, € TPYAHO Te3H LIA0JIOHU Aa ce pasuynsaT. Heobxoanmo
e Jna ce oObpHE morjena KbM JelaTa W MOApacTBalLIWTe, 3a Ja
MOXKE 0 TO3M HauWH Jla Ce Ch3JaJaT HOBUTE XOpa, KOUTO I
TpajgsIT BPB3KH, IIE CH3/1aBAT B3aMMOOTHONICHUS U CEMEHCTBa,
e BB3MUTaBaT Jena. T.e. BHUMaHUETO Ha XOpaTa, 3aHMMAaBallH
ce ¢ oOpa3oBaHME U BB3MUTAHHE € HEOOXOAWMO Jla ce Haco4n
KBbM yUIHJIMIHATA BB3pacT.

B HacrosuMs MOMEHT B 0Opa30BaTENHUTE MHCTUTYLMH BIACTBA BCE
ome enHa QopMa Ha B3aMMOJCHCTBHME, HapeueHa KJIACHO-ypOuHa
cucrema. 3a BpeMeTo, B KOSITO Ce € poAmia TS € Omia HeoOxoauma, 3a
Jla MOXKE Jla 3aXpaHu HOBOCH3/aJieHuTe (pabpUKu U ONTHMHU3HpA HPO-
W3BOJICTBOTO BBB BPEMETO Ha CMsSHA HAa €IUH C APYr OOLIEeCTBEH
CTpOll — B Ciydass IpeMUHaBaHE OT ()EONATU3IBM KBM OypiKOa3HHU
otHomeHns. MIKoHOMUYecKH T € No-e()eKTHBHA OT H3IOJI3BAHHUTE
Hpeay MHANBUIYAIHN U TPYIIOBH CHCTEMH M HaMHpa MIMPOKO IPHIIO-
JKEeHHe B yuunuiiata Ha EBpona u AMepuka.

Cropen n3cienoBaTenuTe, KIAaCHO-ypo4HaTa CUCTeMa Ha 00yueHHe ce
HOSBSABA B 3alaJJHO-CBPOINCHCKUTE y4YMIIMILA Olue npe3 16 Bek u To3u
(hakT ce cBBp3Ba C JEHHOCTTa Ha Cch3AajgeHUTe B Alicneben oT Map-
TuH Jlytep mpe3 1625 r. BucHle W HHUCIIE YYHIMIIE U C yCTaBa Ha
BropTeMOeprckoto yummuie (1559). Cnopen y4eOHUTE IUIaHOBE Ha
TE3M YYHIIMINA, YICHUIIUTE CE Pa3/elsT Ha IPYIH - KJIACOBE); OIpee-
TSI ce BPEMETO 3a IIPOBEXKIaHe Ha 3aHATHITA, B KOUTO CE JaBaT OIpe-
JIeTIeHH 3HaHWS M ce PabOTH 3a CH3JaBaHETO Ha HABHIM; II0COYBAT CE
ABTOPUTE M TEXHUTE NPOU3BEICHUS 3a M3y4daBaHE, YTOYHABAT CC Me-
ToxuTe Ha yuyeOHa paboTa - OOSICHEHHETO Ha yUHTelNs, IPOBEpKaTa Ha
YCBOEGHOTO, 3a/JaBaHe Ha JOMAIIHa padoTa.

[Ipe3 17 B. kmacHo-ypo4HaTa cUCTEMa 3alloy4Ba Ja ce mpujara B 3a-
nagHa YkpaiiHa u 3amagHa benopycus, karo 3aHsATHATA CleaBar
OIIpE/IeNICH MOPSIbK - YYEHUKBT Pa3ka3Ba Hay4eHOTO, IIOKa3Ba HaIM-
CaHOTO BKBILIH, [IOCNIE C€ H3CIYIIBAT OOSCHEHHSATA U yKa3aHHsATAa Ha
YUYHTEIIs U HaKpasi ce IPEeMUHABa HATATBK. 3aHATHSATA [0 Pa3IMYHUTE
HpEMETH Ce MPOBEK/AT 110 CTPOTO YCTAHOBEHA IIPOrpama.
Haii-roismMa poss B pa3BUTHETO M PA3NPOCTPAHEHHETO HA Ta3U CHUC-
TeMa Ha o0y4yeHHe uMa udemkuAT nenaror SlH Amoc Komencku. Toit
ycrsBa la JJOKaXke HpeauMCTBaTa it M 1enecho0pa3sHOCTTa OT Ch3za-
BaHE Ha ITOCTOSIHHU OOCMHEHNS Ha YYEHHUIUTE B KJIACOBE, B KOMTO Ca
cbOpaHU Jiela Ha eJlHa U ChIIa BH3PacT U M0J00HO paBHHMILE Ha IO~
roToBka. [Ipu Ta3u cucreMa 00y4eHHETO Ce OCHLIECTBSBA 110 OT/ICIHU
yueOHu npexmerd. OcHOBHa (opma Ha oOydeHHe € ypoKbT. B Hero
YUHUTENAT pa3paboTBa, a YYCHHMIMTE YCBOSBAT Y4eOHUsS MaTepuall.
ITpouechT Ha OOy4YEeHHE CE XapaKTepU3Hpa C OMpPEAECHa PeriamMeH-
THPAHOCT B OPTaHU3ALMOHEH, ChIbPKATENICH U MPOLECYalICH IIaH.
KomeHcku tuteanpa 3a BceoOmo oOpa3oBaHHe Ha BCHYKH, "HE camo
nenara Ha OoraTMTe W 3HATHUTE, a HA BCUYKU - 3HATHHU U IPOCTH,
Goratu n GeaHW, MOMYETa U MOMHYETa OT BCHYKH IPaJIoBe, IaNaHKH,
cerna U Koimbu TpsiOBa na 6baaT npuemanu B yarmnmara'. Toif mpex-
Jara ujies 3a yHHBEPCaIHO HapOAHO oGpaszoBanue.[2]

Hemckusit iearor W, @. Xep6apt (1776-1841) mpomenst i moao6psi-
Ba CHCTeMaTa, KaTo Ch3[aBa KOHILEMIUATa 3a "dhopMmarHu cTerneHH"
(sicHOTa, aconuanus, CHCTEMa M METOJ), KOUTO CIIOped HEro ca oc-
HOBHH €Taly Ha rpoleca Ha 00y4eHHeTo.

18 u 19 Bek mpomeHs popmHTe Ha KIacHO-ypodHara cuctema. Exna
OT TAX € HapeYeHa MOHUMOPHA CUCMEeMA U TIO3BOJISIBA HA €INH YIHUTEI
na obyuasa enHoBpemeHHO 300 - 400 u moBeYe YYCHHIIM C TOMOIITA
Ha TO-TIOATOTBEHH OT TAX, HapedeHH MOHHUTOpu3. B AHImmMs Taszu
cucteMa e u3BectHa karo "ben-Jlankacteposa'.

[NomoGeH po MOHHTOpPHA CHCTEMA C€ € M3IoNI3yBajia U B bbiarapus B
enoxarta Ha Bw3paxmanero mpe3 19 Bek B ['aOpoBCKOTO ydmiwiie OT
Heo¢wur Punckn u e mo3Hara mox uMeTo "B3aWMOYYUTETHA MeToa".
OO0pasoBaTenHaTta uues € u3nomsBaHa omie oT KimmeHT OXpHICKH
npe3 9 BeK B HETOBOTO YYHIIMIIE, KBAETO ca ce 00yJaBaiy eIHOBpe-
MeHHO 70 300 yueHuIHu.

B kpas Ha 19 u Hayanoto Ha 20 Bek OHOBA, KOETO B KJIACHO-ypOYHAaTa
cHcTeMa Mpe/y Ce € CMSTANO 3a MO3UTUBHO - ofIara padora Ha y4u-
Tes ¢ Leus Kiac U MHAMBHAYaIHHS XapakTep Ha IO03HaBaTeIHATa
JEHHOCT Ha yYEHMIIUTE - Ce MPEBPHILA B HETATUB 3a MO-HATATHIIHOTO
pa3BHUTHE Ha HAYYHO-TEXHHYECKUS U COLMATHUS IPOrpec.
ITpekoMepHaTa periaMeHTHPaHOCT Ha (OPMUTE M METOIHUTE Ha 00y-
YeHHe, JIUTICaTa Ha BHUMaHHe KbM JIeTCKaTa JIF0003HATEIHOCT U UHTe-
peCcUTE Ha OTACIHUTE YUYECHUIIU, OTCHCTBUETO HA UCKPEHU U HEIIPUHY-
JCHU OTHOLICHHUSA MEXIY YUYUTCIIM U YUYCHHIHU, OT €JHa CTpaHa, U
MEXIy CaMHTe YYCHHIIH, OT Jpyra, 3allouBar Jia ce rmoJyiarat Ha ocTpa
KPUTHKA.

SMOHI/ITOI)I/I — YU€HHUIHU C MTO-BUCOKO HMBO Ha 3HAHUATA, KOUTO IMOJAC-
Ka3BaT U noAnoMarat nponeca Ha yCBOSIBAHE OT IO-MAJIKUTE
y4yeHuIu.

65



Technics. Technologies. Education. Safety. 2024

B Hamm aHM peiMia nenaro3d M ICHXOJIO3U ChIIO OOpbIIAT
BHUMAaHHE Ha Pa3iM4HM HEJOCTATBIM Ha Ta3u oOpa3oBaTesiHa
¢dopma. M3kazBar ce MHEHHMs, 4Ye KJIACHO-ypoOyHATa CHCTEMa
U3paBHsABA 3HAHUATA M YMEHMATA Ha JielaTa, yOuBa TalaHTHTE,
KaTo ce IIOCTaBsl €AHa IeJl, Tpelara UM ce eIHaKbB 00eM OT
3HAHMS, KOUTO TBBPJIE YECTO CE OBJIAIBAT B TOTOB BUJ, BB3IIPH-
eMaT ce M Ce ydJaT Ham3ycT, 0e3 Ja ce IpaBAT BPB3KU MEXIY
OTZEIHHUTE €JIEMEHTH Ha 3HAaHHUETO. YUHUTEINSIT FOBOPH, OOsICHSBA,
BHYLIABa, M0y4aBa, a YYCHULIUTE BBH3IPUEMAT MACHBHO YY)KAU
OyMH ¥ Muciad. 1o TO3M HauMH ce CTUMYJMpa NOJApakaTeHara,
BB3IPOU3BEKAAIATA ACHHOCT, HE CE OCHUTYpPSABAT YCIOBUS 32
CaMOCTOSITENTHO M3cie/BaHe, 3a (OpPMHpaHE Ha TBOPUECKOTO
MHCJeHE. A TOBa mpaBU OOyYEHHETO HEHHTEPECHO, B MHOTO
ClTy4ayl YYeHUIUTE yJaT 0 3aIbJDKCHUE, H3II0I3YBaT Ce BEHITHA
CTUMYJIM: 3aIUIaxy, HaKa3aHWs Wi Harpagu. CaMusT yIMIHIIEH
KJIac € MEXaHWIHO OOeMHEeHNe 110 B3PAcTOB IIPHU3HAK Ha HH/U-
BHJIU C Pa3NIMYHO PAaBHHUINE Ha MOATOTOBKA WM pa3BHUTHE. Pa3mmy-
HHMTE KJIacOBE PAbOTAT M30JMPAHO €IMH OT IpPYr. YpouuTe ce
pesyBar ¢ HEM3MEHHA ITOCJICOBATEIHOCT 110 Pa3lUCaHue, ChCTa-
BEHO 3a Lenus yuedeH cpok. [Ipu ToBa Ha eMH YpOK ce H3y4daBa
eIMH NpeIMET, Ha CIEIBAIIMS YPOK - APYr IPEAMET, HAMAI]
HHUIIO OOILIO ¢ MpeAuIIHus. Mexaydacusra TBbpAE YecTo Ipe-
KbCBaT paboTaTa Ha yYEHHIUTE, HE MM ITO3BOJIIBAT Ja IPOIBII-
kKaT 00CHKIAHUATA Ha 3aMHTPUTYBAIUTE TH BBIIpocH. [3]
Benuko ToBa € HeoOXoAMMa MPEaIocTaBKa 3a ThPCeHe Ha HOBH
oOpazoBarenHu (GOPMH U METOAM, KOUTO J1a OCHUTYPSBAT aleK-
BaTHO M OTrOBapsIIO0 Ha MHAMBHIYAIHHTE NaJCHOCTH HA BCSIKO
nere o0pa3oBaHUe.

Obobwenue u 3axkiouenue

BbB Bce nmoBeue 06IacTH Ha MO3HAHUETO Ce 3a0eNs3Ba CTPEMEx
3a OOXBallaHe Ha NIOBEYE CTPaHH Ha HAOJII0IaBaHOTO U M3ydyaBa-
HO SIBIICHHE, B TOBa YKCJIO MEIUIMHATA (XOJIUCTHIHATA MEIHIIH-
Ha), TICHXOJIOTUATa U Jp. B oOpa3oBatenHata cdepa ChIIO OT
M3BECTHO BpeMe ce 3a0elsi3Ba Kelanue 3a 00001aBane u 00eau-
HSBaHC Ha 3HAHMATA MO HIKOW MPEAMETH, KOETO Jia JIOBEIC JIO
MO-ISUTOCTHO BB3MPUEMaHe U pa30upaHe Ha €JMH OOCKT U BPH3-
KuTe My ¢ apyrd. ToBa ce ciydBa JHEC C MMOMOIITA Ha T.HAp.
STEM u STEAM o0yuenue, 4pe3 KOETO ce ChueTaBaT U 00eIu-
HSBAT PAa3IMYHA CTPAHHU HA €UH U CHIIH 0OEKT, a TOH Cce BB3II-
pUeMa U OChb3HABa C HErOBHUTE Pa3IMYHH Ka4eCTBa U HM3Pa3HU
CpezcTBa.

3a ma Morart jenara ¥ MIJUTe XOpa Ja ObJaT akTHMBHU U alleK-
BaTHH Ha OBP30 MPOMEHSIIMS CE CBIT, € HEOOXOIMMO Ja ce
MPOMEHH He camMo (opMaTa — B ciiyuyasi KIACHO-YPOYHHS THIT Ha
obyueHue, He CaMO CPEe/ICTBaTa, KAKBUTO Ca MHOTO MOJIEPHHUTE B
MOCIIETHATE JIECETUIICTHS TUTHTAIHH CPEICTBA U KOUTO YECTO Ce
Hapu4ar ,,AaHOBaTHBHH . Heo0XoamMo € 1a ce MpoMeHH MHCHe-
HETO 3a 00pa30BaHUETO, KAKTO M KOE € BAXKHOTO 3a YOBEKa He
nHec, a B Obaeire. B MHOTO OTHOIIECHHS 00pa30BaHOCT Ce MPH-
00HMBa HE caMo ¢ MPUIOOMBAHE HA TEOPETHUHH 3HAHMUS, & TOTa-
Ba, KOTaTO YOBEK/ICTETO MPaBH M OTKPHBA CBETa, HETOBUTE
CTpaHH U EJIEMEHTH CaM, KaTo T CBbP3Ba C OHOBA, KOETO MO3HA-
Ba, KAKTO U C OHOBA, KOeTo obuya aa npasu. HsiMa 1Be eaHaKBH
Jela, KakTo ¥ HsIMa ABama JyIIN C eWH U CHIIH MOTJIe U pa3-
OmpaHe 3a eIHO W CHIO Hemlo. Taka, KaKTo B )KABOTa OOIIyBame
C pa3NM4YHU TI0 BB3PACT, BH3MHUTAHHE, MPO(ECHsS WIM CEMEHHO
MOJIOXKEHHUE XOpa, Taka U JISTeTO UMa HYK/Ia J]a MOoTy4YaBa 3HaHHs
3ae/IHO C pas3JIMYHU O BB3PACT Jela, KOUTO U3passBar cebe CH ¢
pa3nuYHU cpeAcTBa. Bceuuku cme HaOmiofaBanM Kak JenaTa
O6I/Ian aa l'lpl/lC'bCTBaT B KOMITIaHUATA Ha HO-B’b3paCTHl/I OT TIX U
KOJIKO OBp30 ,,onuBat® uapopmanus. Criopes HAC T.HAp. YPOIH
e mobpe He 1a ca HAMpaBeHW Ha OCHOBaTa Ha eaHa cdepa OT
CBeTa, a J]a BKIIIOYBAT Pa3IMIHA HETOBU CTPAHU, Ja TIPABSIT BPH3-
KA MEXIy TAX, Ja KPUSAT BBIPOCH W Jia MOJTHKBAT [ETETO 1a
'T"prH u OTKpI/IBa camo. Ilo T0o3u HAuuH ca Chb3JaACHHU B MUHAJIO-
TO W CBUIECTBYBAaT, pabOTAT W O AHEC peAula ,,AHOBAaTUBHHU'
obpa3oBarenHu cucteMd — 1 MoHTecopH, u Banmopdceka mema-
roruka, 1 Pempkuo nemaroruka, u bepucraitn Artful learning, u
MHOTI'O )lpyFI/I.

OmuThT HU B W3BBHKJIACHATA M M3BBbHYpOuHa cdepa Hokas3Ba, e
obenuuenust yac (popma), B KOSITO 3aeAHO PabOTAT U TBOPAT YUUTEIN
(CTyIeHTH) OT pa3lM4HU 00JAcTH Ha MO3HAHHETO, U B KOATO JenaTa
ca aKTUBHHM y4YaCTHMIM (B3eMaT y4acTHe B HamMupaHe Ha HHQopma-
1M, TOJCKa3BaT WIEH, NMpeajaraT MaTepHald W IIp.) MoJlioMara B
JIOCTa II0-TOJISIMA CTETIeH Y4EeHEeTO M Pa30MpaHeTo U CTHMYJUpa Ibi-
rocpoyHara namer. To e HACOYEHO KbM COOCTBEHHTE JIETCKH MHTEpe-
CH, TIPOBOKUPA BROOPaKEHHETO, a KAKTO € U3BECTHO 0e3 BhOOpaKeHH-
€TO Ha YOBEKa CBETHT HAMAILIE 1a ChIIECTBYBA.

4. H3nonzeana numepamypa

1. Tones, B. “YoBeuecTBO, ucropus, Kyarypa“. B:
HYP 1/97]
2. https://zascho.koshachek.com/articles/pedagogiche
ska-teorija-na-jan-amos-komenski.html

3. https://pedagogy-bg.blogspot.com/2018/07/sistemi-na-

organizacija-na-obuchenieto.html
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Abstract: Affective factors are very important in second or foreign language learning. This study focused on the type of affective interaction
a very successful teacher, a non-native English speaker from the Rhodope Mountains in Bulgaria, used to create rapport with her English
language learners in Southern California, USA. During the 75-minute classroom observation, the researcher recorded, coded and counted
certain affective markers, such as teacher smiles or laughs, student laughs, teacher jokes, student jokes, teacher gestures, and instances of
students initiating questions or information. The subsequent interview revealed the teacher profile, her background, her beliefs about humor
and its cultural differences, her students’ response to humor, appropriate topics for joking in the second-language classroom, the effect of
humor on student achievement and job satisfaction. The results point to great potential and need for more research on humor in second or

foreign language teaching and cross-cultural communication.

Keywords: HUMOR, SECOND LANGUAGE TEACHING, CROSS-CULTURAL COMMUNICATION, FOREIGN LANGUAGE HUMOR

1. Introduction

Affective factors are very important in language learning [1, 2]
The experimental results of Sheng’s [3] study indicated that college
students in the affective English classroom did significantly better
(p< .05) in cognition than before. The present researcher recently
conducted a classroom observation and saw smiles and laughter
draw students into classroom interaction, engage their attention,
enhance their creativity and expand their comfort zone. This led to
the idea of interviewing Lena (not her real name), the ESL (English
as a second language) teacher observed, to gain better
understanding of her beliefs about the use of humor in the second or
foreign language classroom.

Teacher profile

Lena is a beautiful, 32-year-old female who easily bursts into
laughter. Her huge hazel eyes take in the world with quick
intelligence that seems to be looking for fun. She was at times
joking with the interviewer, too, and often it was not so much her
words as her intonation, gestures and facial expressions that
conveyed her light-hearted tone: “Let’s see, I think you already
answered some of my other questions.” “Oh, really, maybe I talk
too much” (giggling). She often said “Yeah? Right? Do you feel
the same way?” to the interviewer, showing her natural desire to
involve people and understand them. Her facility with languages is
evident in her perfect English, which is her second language.

Born and raised in Smolyan, in the heart of the Rhodope
Mountains in the South of Bulgaria, Lena first came to the United
States at the age of 16 as an exchange student in high school. She
lived with American host families, improved her English and
learned about American culture and values.

After graduating from high school, Lena earned a Bachelor of
Arts degree in English philology from the biggest university of
Bulgaria, then a Master of Arts in TESOL (Teaching English to
Speakers of Other Languages) in Chicago and is currently working
on her doctoral dissertation in TESOL in San Diego, California.
She has taught EFL (English as a foreign language) for eight years
in Smolyan, Bulgaria, and ESL (English as a second language) for
five years in Chicago and San Diego in the United States. She has
also led some teacher training and is currently teaching a TESOL
master’s class.

of the observation was the kind of affective interaction a very
popular teacher used to create rapport with her students.

The teacher began the class cheerfully, asking the students
questions about how they were feeling and involving them all from
the first minute. She continued smiling and joking throughout the
75-minute class, even when presenting serious course requirements,
such as “Every time we have a test, you bring your notes!” The
whole class was very animated, with students freely asking
questions, volunteering information and even joking in English
themselves on the lesson’s topic, “Language Acquisition”. They
listened twice to two recorded lectures, took notes, answered
comprehension questions on the board, then stood up and mingled
to get into discussion pairs by matching vocabulary words to their
definitions. The teacher circulated and managed to talk to all pairs
with a smile.

At the end of the class, she asked everyone if they had any final
questions, and told them that next time they were going to do Unit 5
and watch a movie. The movie was a surprise and a secret, which
provoked a lot of questions and lively discussion as students
prepared to leave the classroom. The teacher asked them where they
were going for lunch and told them there was a fresh market on
campus on Wednesdays offering various ethnic dishes. Three
students stayed after class to talk to the teacher, all laughing and
joking together about food and the topic of the lesson.

During this 75-minute-long class, the present researcher
recorded, coded and counted the following affective markers: 32
instances of teacher’s smiles or laughs (TS), more than 5 instances
of students’ laughs (SL), 13 teacher’s jokes (TJ), more than 3
students’ jokes (SJ), 8 expressive teacher’s gestures (TG) more than
18 instances of students initiating questions or information (SI).
Table 1 shows a sample of the field notes created during this
focused observation.

Table 1: An excerpt of the focused observation field notes/?ew«e Homouuuscwm na

npenpamkama ne e Hamepen.

I'pewixa! H3smounuxvm na npenp

2. Classroom observation

He e HAMEpPEH.

On February 25, 2019, a Lena’s high
advanced level 75-minute-long Listening/Note-taking class was
observed in the Intensive English Program of a large state university
in Southern California in the United States of America. The
students were high school or university graduates, mainly from
Avrabic and Asian countries, who aspired to study in various majors
at American universities but had to improve their English before
they could be admitted to bachelor or master’s programs. The focus

Teacher’s affective s
U T U remarks and body DD 58 Sl
S G responses L|J
language
Big smile: How’s
1 everybody today? Tired? .
Are you tired? (smile) ?I?gd Good.
2 Do you know teacher '
cama Maria?
Toa tqrqy stude_nt who Tardy student,
peeks in: Come in, come «
R No, to take
in, it’s time! To the L
. . y o1 . permission.
intermediate/low class: He’s like looking
« We have a new
at me, “Should I come to .
1 " student? 1
class or not?
Yeah, we have a new
teacher. Where’s your ]
No, my first
noteboo_k, Your e, | jass was here.
2 everything is here. So,
you come, and you go...
Oh, your first class was

67




Technics. Technologies. Education. Safety. 2024

here. (Student
We’re going to do Units . standing at the
4 and 5gandgthen have a Why rg(f))t Unit Show us on the board. board) Can |
test on Tuesday. ! erase?
Because Unit 6 is very I have a Everyone
3 boring. I don’t like it. midterm on laughs. Student
(Laughs) Tuesday. writes in neat
So, you’ll have two But | think columns:
midterms, some students | teachers have 9x1=9
will have three midterms | to be more 9x2 =18
on Tuesday. flexible. .. 9x3 =27
Teachers ARE flexible 9x4 =36
(laughs). That’s why 9x5 =45

4 teachers decided to have | Should we 9x6 =54
all midterms this week, bring notes? 9x7 =63
so then you can relax Oh, you need the whole 8 f72

; 15 8 9x9 =81 8
(smiles). board (laughs) 9x10=90
Of course, and it’s the SX d .
last time you’ll ask me tudent points

5 this question (smiles). out tL\e inth
Every time we have a rum ers in the
test you bring your notes. aslt tr\:]\li? lian
Today we’ll talk about ;g#ectlilailng
lying —who is a liar? Do | Sometimes. order from 0 to

6 you ever lie, who doyou | No, never. 9 and from 9 to
lie to, about what, Me. 0, and says
where? (smiles) “Vou don’t
Is it easier to lie to »
people on the phone? Yes. ?:T]Zttﬁesrmdy
How about on the Oh, that’s even It’s a great invention! I student) It’s 9
phone? easier! like that, great! magic
So, let’s hear about lying Take notes all the time in | All the time we
and where people lie your listening class. take notes. 10
(plays tape). - Giveusa

7 OK, get it? (smiles) Yes (nodding) 16 (throws arms out, smiles) | © 1
Why do people lie? In 35 minutes, we have a
(gestures) 17| 9 break. He wants a break | It’s fast. 12
Spam —do you know Trash. from notes! (laughs)
what spam is? Like junk mail. It's fast. (smiles, walks
OK, good (smile). Did 18 around and looks at

8 you take notes of the 98% students’ notes)
numbers? Don’t you take notes?

(Writes numbers on 19 (smiles, gestures)
board: 98% spam) And [ don’t know how many

9 only 2% is from your (Laugh) times I told you, “Don’t
boyfriend or girlfriend! wait for the second
(smiles, gestures) 201 10 listening, don’t look at (laugh)

These numbers were me, don’t scratch your
10 correct a few months ago head...” (laughs)
—well, when the book (draws a timeline on the
was published (smiles) board, fills in some Let’s complete. 13
_ No information)
1 Any other questions? Excuse me... We can’t because Steven
No? (Big radiant smile) (asks_a 21 | 11 didn’t take notes!
question) (smiles)
Language Acquisition — We have to listen again.
this 1S about how babies (sits at teacher’s desk (take notes)
IachIre (gestures) and takes notes)
anguage -
What was your first gggss,?dld yougetallthe 1 yes No.
word in your native Mama. 27 Yes? No? (smiles)
language? 23 (wri.tes aﬁswers smiles)

12 What was your first Hi. Hello. Bye. = - Eic

word in English? Yes, no. . :
But before babies say 'Ik'hey fight, 32| 13 Total numbers for 75 minutes 1+8
o arate
their first word, they (everyone
babble. They coo. laughs)
T put an empty 3. Interview Results and Discussion
Invent — do you know can in the . .

13 the word invent? Have bicycle tire, Lena comes from a culture that relishes fun and jokes. She
you invented something | and it sounded shared that this is something she intensely misses about her native
in your life? (big smile) like a country. She said at home, at work, or with friends, Rhodope

motorcycle. people in Bulgaria would frequently joke, laugh with each other and
i I'nvented have a lot of fun together. Perhaps as in many countries under a
14 That’s funny (laughs). ;ﬁ’;‘:ﬁth'”g in dictatorship like Bulgaria was until not too long ago, people’s right
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of expression had been suppressed by the government and had
found a major outlet in humor.

Even as a young child, Lena made her family laugh. Later, at
school, she also said she would make her classmates laugh, usually
at her own expense. She did not make fun of others but could easily
make jokes about herself and her everyday life.

Nature or Nurture?

Lena believes the sense of humor is a gift or talent some people
are born with, but she also thinks the ability to be humorous can be
developed and learned to a certain extent. She herself has
developed as a teacher who uses humor in the language classroom
by trying to make her classes fun, joking with her students at their
level, understanding their sense of humor and adapting hers to it.
However, when asked if this was a conscious effort on her side or if
it came naturally, she said she would probably feel bored if she did
not make jokes. It is just her personality sometimes, not really an
effort.

Cultural Differences

Lena thinks wit works a little differently for her teaching ESL
as opposed to EFL, because in the EFL classroom in Bulgaria she
had a more similar sense of humor to the students’, whereas here, in
the United States, she has students from Korea, China, Arabic-
speaking countries, etc. whose humor she finds a bit different. She
does not feel so safe to make fun of things that she is not quite sure
are acceptable in their cultures, while in her native culture, when
she was teaching in her home country, she knew exactly what she
could joke about and what she could not. Her students always
laughed there.

Sometimes because of their culture, students do not understand
the teacher’s humor since they would not expect the teacher to
make jokes. They are just serious in the classroom and think the
teacher is saying something serious when she is joking. Therefore,
they would not laugh because they probably see a conflict between
what they are expecting the teacher to do and what she actually does
with humor. That happens more at the beginning of a semester and
then students begin to realize that the teacher really is joking.

Students’ Response

Some students understand Lena’s humor, but some do not —
apart from culture, it also depends on their level of English
language proficiency because sometimes they are having trouble
understanding the teacher at all. If they are at a lower level,
probably some would not understand a lot of what she says but at
the higher levels they understand humor better.

When students notice Lena in the hallways or outside of school,
some who see her as their favorite teacher or who she is closer to try
to stop her and talk to her. They tell her personal information, even
some details that she does not want to hear (laughing).

According to the routine end-of-semester student evaluations,
most of Lena’s students are very happy with her class. They say it
is fun, the teacher is very helpful, and they can understand her.
Lena thinks the last comment is due to the fact that she is not a
native speaker of English and therefore speaks slower than some
native English-speaking teachers, who may be harder for foreign
students to understand.

When asked whether some students are ever scared of her class,
Lena said that she tries to lower the affective filter and make them
feel happy to be in her classroom. The students who are always
late, however, may be scared because she always picks on them and
asks them to stand in front of the whole class and speak for one
minute about why they are late. Perhaps that is a stressful situation
for them, but she had never thought about it in this way.

Appropriate Topics

Lena thinks a lot about what is appropriate to make fun of in
different cultures but on the other hand, she sees the ESL/EFL
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classroom as a place where every topic is appropriate because she
teaches language and language is about everything. Even though,
for example, some teachers will never mention a word like s*h*i*t
in their classroom, according to Lena it is important to mention it
because it is part of language and that is what she is teaching. For
instance, instead of saying sheet, students may mistakenly say the
taboo word, so it is important for teachers to make fun of it and just
mention it in a way for students to know how to pronounce it
correctly. Lena often thinks about such issues and is always on the
side of teaching everything and not having censorship on what to do
in the classroom. Of course, teachers need to clarify what language
is appropriate and what is not, what words students can use and
what words they cannot use in different situations.

Student Achievement

In Lena’s opinion, humor has an effect on student achievement
because when learners are in a classroom where the atmosphere is
more fun and active, they will be more motivated and higher
motivation means better achievement. Therefore, when teachers
create activities that students can have fun with, they will be
looking forward to coming to class and learning.

Lena concluded that teachers should not be teaching so
seriously. Because some people take it too seriously, they think that
the earth revolves around their classroom, but she believes teachers
should have more fun enjoying their lives and make students enjoy
and love English, not fear coming to class.

Job Satisfaction

Lena is one of those lucky people who really like their job — she
was looking forward to the Monday after spring break. She simply
enjoys teaching and although she does not like the administrative
part when she must submit attendance and perform other duties in
an organized way, she loves the teaching part of it. She likes
helping the students and feels that she has a purpose on this planet.

4. Conclusion

The results of this probe into the beliefs and classroom
interactions of one particular very successful and popular teacher of
English as a second language point to the significant effect humor
has on learning a second or foreign language. Apart from using
humor as a teaching aid to prevent boredom, enhance student
motivation, and build rapport with students, it is also important for
language learners to develop humor competence in a second or
foreign language. As humor has different characteristics in different
cultures and is appropriate to use in different situations and with
interlocuters of different status, this is one area of pragmatic
competence that may have been neglected in foreign or second
language teaching. In order to prepare students for travel, work or
study abroad or any other cross-cultural communication in today's
globalized world, teachers of second or foreign languages should
include humor in their lessons and help learners develop an
awareness of humor competence in the target culture.
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Abstract : Since 1960, an economic policy of specialization in machine-building production began in Bulgaria, thanks to which a number of
new types of production were developed in our country, which subsequently acquired a key importance for the further development of the
industry. As a result of the implementation of this policy for twenty years, qualitative changes have occurred in the Bulgarian economy:
intensification of production, orientation towards productions providing higher added value, inclusion in the international division of labor,
constant growth of social productivity, raising the general technological level of industry, multiple increase in the class of technical
intelligence, etc. Thanks to the implemented policy of specialization in machine-building production, Bulgaria overcomes the general

economic backwardness of other countries.

KEY WORDS : SPECIALIZATION, MACHINEBUILDING, ECONOMY, INDUSTRY, HISTORY

Introduction:

The purpose of this publication is to present the successful results in
the engineering industry of Bulgaria after the introduction of the
economic mechanism of specialization in production. The object of
the study is the policy that the state leadership implements in
relation to the construction and development of an almost
completely new segment of industry for Bulgaria - mechanical
engineering.

The subject of research are various state acts: decisions and decrees
submitted for approval by the Council of Ministers and the Central
Committee, reports prepared by the Committee of Industry, the
Committee of Technical Progress, the State Planning Commission,
some ministries and other government structures in the country, in
which the current state of the industry is discussed and ideas and
mechanisms for its improvement are proposed. In the course of the
analysis, archival units from the

fund of the Committee of Industry, which are stored in the Central
State Archive at the State Agency "Archives", were studied.

Results:

Specialization in machine-building production in socialist Bulgaria
is a process introducing a complex economic mechanism, which
aims to achieve higher efficiency of production indicators, as a
result of focusing the activity of individual economic units on the
implementation of strictly specific for each enterprise products,
assemblies, tools and machines, which ultimately leads to an
increase in labor productivity. This process successively goes
through a conceptual stage, followed by construction of the material
base and finally-implementation of the built capacities in the
operating economy.

The reasons for applying this approach should be sought,
first of all, in the desire to reduce the cost of increasingly expensive
raw materials and materials, which are an imported product in
Bulgaria. For the needs of machine-building in 1961, the
Committee on Industry issued a request to import 400,000 tons of
metals worth about BGN 1 billion [1]

In second place is the inclusion of our country in the international
division of labor within the Committee of economical support,
where Bulgaria undertakes direct commitments, usually by
concluding bilateral agreements, to provide machines, units and
details for the production, in which the other countries participate
with similar commitments-members of the socialist community.

In third place, but not in importance, is the need to increase
labor productivity, which in our country at the time was at the
lowest level, compared to the productivity indices in the other
Eastern European socialist countries.

It is difficult to determine the exact chronological limits of the
introduction of specialization in mechanical engineering. Ognyan
Doinov, former deputy the chairman of the Council of Ministers,
directly responsible for mechanical engineering, says in his
"Memoirs" [2] that the new vision of subject-technological
specialization of plants was considered around the middle of the
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1970s, and in 1975 the specialization was approved at a plenum of
the Central Committee of the Bulgarian Communist Party (BCP).
The archive fund of the Committee on Industry, stored in the
Central State Archives of the Republic of Bulgaria, contains a rich
documentary base, which indicates that specialization in mechanical
engineering was on the agenda as early as the early 1960s. In a
number of documents, it is proposed to the top state leadership to
approve a plan for design, expansion of existing and construction of
new machine-building plants in various sub-branches of machine-
building. This plan has a time horizon of the mid-1970s. Numerous
proposals, prepared after a thorough study of the level and condition
of the material and technical base, which provide concrete solutions
for the existing machine-building enterprises in the country, pass
successively through the Central Committee and the Council of
Ministers for consideration and approval.

Already in early 1960s for example, specialization in the

field of "Transport engineering” is offered by concentrating
production in fourteen plants, five of which are planned to expand
the production base and nine new ones are planned to be built. At
twelve of the factories, the reconstruction or completion of
construction is planned to take place before 1965, within 5 years.
[3]
Specialization in metalworking machines and tools is proposed to
cover 16 plants, with the reconstruction and extension affecting
only 6 of these and due for completion before the mid-1960s. At the
same time, it is planned to build 10 completely new plants, which
will enter into operation in the period 1970-1975, among them: a
machine-building plant in Pazardzhik, a plant for metal-cutting
machines (different from the existing one in Sofia), two plants for
cutting tools, a plant for measuring instruments, a factory for large-
scale metalworking machines in Pernik, two factories for technical
equipment and two factories for non-standard equipment. (ibid)

Analogous plans for expansion of the existing material
base and for the creation of a completely new one have been drawn
up and are beginning to be implemented in the production of:
machines for the food industry, machines for chemical equipment
and boiler construction, agricultural, hydraulic, textile, lifting and
transport and construction machines, mining machines and
machines for the electrotechnical industry. As the main designer of
the reconstructions, the modernization of the existing ones and the
construction of new business units, the Institute Mashelectroproekt,
Sofia, which works with the assistance of design institutes from the
USSR and the GDR, is indicated. After 1970 another Bulgarian
institute - Zavodproekt - is actively involved in the process. (ibid)

The significance of what is happening is evident from the
fact that mechanical engineering is a relatively new branch of the
Bulgarian economy, which almost did not exist until the Second
World War. The value of the machine-building output produced in
1939 is estimated at approximately BGN 84 million, and in 1960
reached BGN 7106 million [4]

The relative share of mechanical engineering in the
general industry increased from 4.2% in 1948 to 15% in 1961, and
labor productivity, estimated according to the average annual output
of one worker for the same period - from BGN 15,159 to BGN
75,600. The number of those employed in the engineering industry
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also increased, from 25,754 in 1948. reached 100,709 people in
1961. (ibid)

In addition, for 14 years (since 1946) in Bulgaria, non-existent
until the Second World War, productions of: water turbines and
compressors, mining equipment, metal cutting machines and
measuring instruments, forging - pressing and lifting - transport
machines have arisen and are successfully developing , tractors,
motorcycles, ball bearings, shipbuilding, etc. The data in the
archival database point to an economic policy that concentrates
more capital investment in the production of means of production
than in the production of consumer goods. There is a preference for
productions providing higher added value. Statistics show that, after
the end of the war, the Bulgarian economy lags behind, both in
relation to the developed countries of the West and in relation to the
countries of the Eastern Bloc. This backwardness had to be
overcome, although by 1960, regardless of the decisions already
taken in this direction, the Bulgarian economy was far from the
goal.

In 1960 the relative share of mechanical engineering in
the entire industry in our country is 14%, in Hungary it is 26%, in
the GDR - 33.3%, in Poland - 22.2%, in Romania - 24.9%, in
Czechoslovakia - 32.4% . A significant reason for this lag is the low
rate of capital investment in machine building. In our country, they
are only 9.2% of investments in the entire industry. In Hungary they
amount to 19.3%, in the GDR 13.7%, in Poland 13.7%, in
Czechoslovakia 18.6%. (ibid)

The statistics eloquently show that neither the capital construction
nor the investments made until 1960 were sufficient to overcome
the backwardness. Something else was needed. It was then that
various proposals for carrying out a policy of specialization in
machine-building production, which would, on the one hand,
double capital investments, and, on the other hand, concentrate
them in a few key industries, became more frequent.

The implementation of the new policy begins with a structural
reform in management. For leading the reorganization through
specialization in mechanical engineering in 1962. a new state body
was established - Committee on Industry and Technical Progress
(CITP). The analysis prepared by him reveals the real problems in
machine-building enterprises related to their existing structure and
technological level. As a disadvantage, it is indicated that many of
the economic units have too broad a profile and a heterogeneous
nomenclature of products that come out in small series. Production
technology is at a low technical level, and mechanization is almost
non-existent. The available factory and workshop premises are
unsuitable for organizing a production process at a competitive
level.

A significant amount of the equipment is obsolete and
depreciated. The majority of enterprises are in dire need of high-
performance machines, and cooperation in the various sub-sectors is
poorly implemented. All this leads to high labor intensity in
production and high cost of products. This finding concerns the
situation in the enterprises for metal-cutting machines, in the
forging-press factories and in the foundries in 1960, and these are
precisely those sub-sectors on which the new policy intends to
emphasize.

Taking into account the urgent need to modernize the
Bulgarian industry, CITP is developing a specific plan for the
restructuring of dozens of machine-building plants, with a time
horizon until 1980, which is in line with the guidelines of the State
Planning Commission regarding the General Development Strategy.
According to this ambitious plan in 1965. 84 enterprises should be
included in the specialization with a relative share of 58.2% of the
total volume of mechanical engineering. This high percentage was
maintained until 1980, when 111 enterprises had to be incorporated.
The difference in capital investments for the development of the
specialization is significant - in 1965 they are BGN 3.3 billion, and
in 1980 — BGN 8 hillion.

Several sub-sectors have been formed, which mainly
develop as strategic: 1. auto-tractor and transport engineering; 2.
metal-cutting machines, forging-press equipment, woodworking
machines, cutting and measuring tools; 3. machines for the food
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industry; 4. chemical equipment, boiler construction, compressors
and turbines; 5. agricultural engineering; 6. hydraulic machines; 7.
textile engineering; 8. model - transport engineering; machinery for
the mining industry and construction machinery; 10. metalworking;
11. shipbuilding; 12. production of spare parts; 13. production of
ball bearings. (Summary...CSA, f.489, des.2, a.u.19)

All enterprises, depending on the degree of specialization,
are divided into 4 groups. In the first group - the subject-branch
group, enterprises specialize in the production of products with a
branch purpose. For example, the “Georgi Dimitrov” plant in Ruse
specializes in the production of harvesting machines. Subject-type
specialization covers the next group of enterprises. Those falling
into it are dedicated to the production of certain types of products,
as is the case with the electric hoist factory in Gabrovo or the lathe
factory in Troyan. Detail specialization is the highest stage,
according to which production is concentrated solely on one or a
few details. The last group - technological specialization - forms the
profile of enterprises for the implementation of certain
technological processes.

It was found that before the Specialization Plan was
developed, changes were often made to the production program of
the enterprises, which created uncertainty in their work and the
impossibility of preparing a prospective development plan. In the
absence of a clearly defined profile, enterprises do not have the
opportunity to carefully develop a technological part, to determine
the type and quantity of the necessary equipment. They are deprived
of the opportunity to choose equipment depending on the conditions
of the technological process. This leads to a systematic
backwardness of technological development, to high labor intensity
and high cost of the products. With the specialization plan, it is
believed that these problems will be overcome.

By the new decade (1970 - 1980), a number of new types of

production, which are of key importance for the progress in
mechanical engineering, should be mastered and developed. The
production of metal-cutting machines and forging-pressing
equipment serves as a base for the further development of technical
progress.
The purpose of the production of electric hoists, electric trucks and
forklifts, truck loaders, pumps, etc. is to fulfill the commitments
undertaken by our country under the Committee of economical
support (CES). With the development of the automobile and tractor
industry, internal combustion engines are aimed at meeting the
growing domestic needs. To ensure the development of all of them,
the foundry production is sharply increased.

The development of new types of production requires, first of all,

an increase in the technological level of the industry with new
means of production, an increase in the level of mechanization and
widespread introduction of automation, as well as providing
enterprises with the necessary technical documentation. In this
regard, CITP assigns Mashelectroproject to develop projects for
organizing all new enterprises, and the Central Scientific Research
Institute of Machine Building Technology (TSNIITMASH) to
develop the technology, design the equipment, prepare a task for the
construction of special equipment and organize the production of
the enterprises falling under the specialization.
Considering the fact that Mashelektroproekt and TSNIITMASH do
not have experience in creating modern machine-building
enterprises at a technical level, KPTP recommends studying the
experience of similar institutes in the USSR, in particular
GIPROSTANOK and ORGSTANKINPROM in the development of
complex projects for the organization of production in forging
plants — press equipment and tool plants. For the production of
tractors at the Karlovy Vary plant, the experience of the Kharkiv
GIPROTRAKTORSELHOZMASH institute should be studied, and
for the other areas, scientific institutes from other socialist countries
should be involved.

The assimilation of a new technical park, equipped with
modern means for the production of new industrial production, also
requires a higher technical culture of the engineering and technical
staff and of the industrial workers. It was reported that the need to
acquire new skills for reading working drawings, knowledge of the
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chemical composition and mechanical properties of metals, the
purpose and principles of manufactured units and machines is
particularly urgent.

In 1962 the chairman of the BAS academician Todor
Pavlov wrote to the “first man in the state” Todor Zhivkov : "Our
current institutes of mechanical engineering, with the available
material and technical base, personnel, scientific subjects, etc.,
cannot in any case satisfy the needs of mechanical engineering, in
view of this to become truly competitive on the international
market, even if only within the socialist camp". [5]

In the same year, BAS sent a Report to the Politburo regarding the
expansion and strengthening of scientific - research and design -
construction work and improvement of state leadership in the field
of science and technical progress. [6]

The note reports the results achieved in the construction of
departments for technical and chemical sciences, the closer
connection of the topic of scientific research with the needs of the
economy, the expansion of the base for technical development,
laboratories, construction and technological departments, as well as
the cooperation of scientific research with other countries, but it
was found that the available base is extremely insufficient.

To ensure future development, it is proposed to create a number
of new scientific institutes, such as in mechanical engineering
alone, from the existing 3, it is proposed to organize 10 - Central, in
mechanical engineering technology; Institute of Metalworking
Machines and Tools; Institute of lifting - transport machines and
equipment and mechanization of internal factory transport in
industry; Institute of Shipbuilding; Institute of electric car and bus
production; Institute for machinery and equipment for the food
industry; Institute of Agricultural Engineering; Institute of
Electrotechnical Industry; Institute of Instrumentation and
Automation of Technological Processes; Institute of Radio
Electronics. It is planned to create 36 (19 in mechanical
engineering) bases for technical development and laboratories for
the larger enterprises.

The proposal of the BAS to the Politburo actually began to be
implemented after the issuance in the same year (1962) of a Decree
of the Council of Ministers, [7] with which the state leadership
closely linked the conduct of its economic policy with the scientific
potential of the country.

In 1962 about 3,000 engineers are employed in
mechanical engineering in our country, 500 of whom work in
scientific institutes, and 2,500 as specialists. For the establishment
of 10 new scientific institutes, the need for 3,400 personnel was
reported, of which 1,000 are graduates. Expectations are in 1965. to
graduate about 3,200 mechanical engineers [8].

Again, in connection with the specialization plan, the
implementation of a state policy for the development and
development of systems of educational institutions for the
centralized training of qualified personnel in sufficient quantity for
the needs of mechanical engineering begins. Bet until 1980 the
number of engineering-technical workers should reach 42,000
people, and the number of engineers should reach 16,800 [4].
Placing mechanical engineering on a scientific basis and providing
highly qualified employment for the needs of the industry has a
positive effect on the general intellectual development in society.
The growing needs for engineers and specialists required for the
new highly specialized productions in mechanical engineering lead
to the implementation of a policy to increase technical intelligence.

Thanks to the additionally created scientific institutes in
mechanical engineering and a system of schools closely linked to
the new productions, a mechanism is gradually taking shape in
Bulgarian society for the creation of a class possessing a technical
qualification sufficient to ensure the transition to technological
development. In this case, the policy of specialization in
engineering production has a spillover effect on education and,
more specifically, on the development of technical sciences, which
leads to a general increase in technical abilities in society.

The ambitious program began to bear fruit in the
following years. In a report by the Minister of Mechanical
Engineering, Mariy Ivanov, presented to the Council of Ministers in
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1966 it has been noted that the average growth rate of the volume of
industrial production in the industry is about 20% annually. [9] The
growth in some of the business associations is significantly greater.
For example, in the case of metalworking and woodworking
machines and tools, the increase was 130.8%, in the production of
agricultural machines - 128.5%, and in the production of machines
for the electrical industry — 128.7%.

Until 1975 is characteristic of the increase in production rates
with a continuing trend of preferential development in tool-making,
metal-cutting machines, radio-electronic industry and transport
engineering, with the highest growth being recorded in the
production of lifting-transport machines and equipment. Their
overall production, united in the structure of Balkancar, recorded a
total volume of production worth BGN 213.2 million in 1965, and
in 1970 — BGN 613.7 million [10]

By the mid-1970s, the entire branch of Mechanical
Engineering occupied a leading position, creating 20% of the
volume of the total industrial production of our country, and the
relative share of the export of mechanical engineering production
was over 43% of the total export of Bulgaria. More than 40% of the
export engineering production is specialized within the Council of
economical support [11].

The Central Statistical Office reports a continuous

increase in the production of machine-building products during the
period under review. In 1960 the share of the industry was 12.4% of
the total industry; in 1970 it increased to 20.2% , in 1980 - to
23.2%, and in 1989 it reached 32.8%. [12]
The decision to introduce specialization in the economy is strategic,
bearing in mind the results achieved in key industries for the
country's development. With the introduction of this economic
mechanism, Bulgaria proves that it has successfully completed the
stage of forming the material and technical base for the
development of industrial production and can move to the next level
with competitive participation in an integrated economic and
political international union, such as Council of economical support,
including in the international division of labor.

Conclusion

From the historical distance of today, we can judge the

specialization in machine building carried out in our country as a
logical stage, having its place in the general economic strategy of
Bulgaria, which directs significant material resources and a lot of
national energy on the path of accelerated industrialization in order
to be overcome our economic lag behind developed countries.
From the mid-1940s to the beginning of the 1960s, this strategy was
implemented under the influence of extensive factors, as a result of
which, in a short time, a material and technical base was created for
the development of heavy industrial production, the likes of which
bourgeois Bulgaria had never known. For the first 10 years after the
change of regime on 9/9/1944, 154 large industrial enterprises were
built in our country. [13]

With the beginning of the implementation of the plan for
specialization in mechanical engineering in the early 1960s, there
was a change in the understanding of how to achieve the ultimate
economic goals. Without violating the trajectory fixed in the
General Strategy for Accelerated Industrialization, the economic
policy of the NRB abandons the extensive manner, takes a course
towards the gradual intensification of all industrial branches and
begins to successfully use the achievements of science and

technology.
The main goal of specialization — to increase the growth
of national income and industrial production, leads to the

intensification of production. Thus, in the first half of the 1980s, we
already observe an increase in income and industrial production at
the expense of an increase in social productivity. Then industry is
the leading branch of the economy and provides 60.2% of the
national income. [14]

The rise in public productivity in the early 1980s was
made possible by a 20-year policy of industrial specialization, with
an emphasis on engineering production.
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Abstract: According to the World Health Organization, smoking is one of the greatest threats to public health. In Bulgaria, this threat is
particularly acute, as the country has the highest percentage of smokers and the highest mortality rate due to tobacco use among EU
member states. Despite the well-documented health and financial detriments, the question of why people continue to smoke remains partially
unresolved. This article proposes a novel psychological theory suggesting that the mild nicotine abstinent symptoms, combined with the
initially unpleasant taste of cigarette smoke, create the perfect conditions for the emergence of "emotional illusions."” Emotional illusions,
extensively studied in literature, occur when an unconscious external stimulus elicits an emotion, leading the brain to construct an illusory
cause for the emotion. In the context of smoking, it is not boredom, nervousness, or stress that triggers the desire to smoke, but rather the
mild withdrawal symptoms that the brain misinterprets as these states. The article concludes with preliminary empirical data supporting this
hypothesis.
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for reducing stress. Studies have found that perceived stress and
negative life events are more prevalent among smokers than non-

The study of smoking behavior is a crucial area of research due smokers [3]. This increased stress level often drives individuals to
to its significant implications for public health and economic theory. adopt smoking as a method to manage their emotional discomfort.
Smoking is widely recognized as one of the greatest threats to
public health, with the World Health Organization (WHO)
identifying it as a leading cause of morbidity and mortality
worldwide. This issue is particularly severe in Bulgaria, which
stands out among European Union member states for having the
highest percentage of smokers and the highest mortality rate
attributable to tobacco use.

1. Introduction

Research by [4, 5] demonstrated that greater use of negative
coping methods, such as expressing anger and feelings of
helplessness, alongside reduced use of positive coping strategies,
like seeking parental support and employing cognitive coping
techniques, are significantly and independently related to smoking
status. These findings suggest that individuals who rely on
maladaptive coping mechanisms are more likely to engage in

In addition to its health impacts, smoking presents an intriguing smoking.
paradox within the framework of standard economic theory.
Typically, consumers are expected to make purchases that
maximize their utility; however, smoking involves the expenditure
of money for a product that is known to cause harm, thus providing
negative utility. This contradiction highlights the complexities and
underlying factors that drive smoking behavior, making it a subject
of great interest and importance for both economists and public The Role of Parents, Peers, and Society
health researchers. Understanding these behaviors is essential for
developing effective policies and interventions aimed at reducing
smoking rates and mitigating its adverse effects on society.

Moreover, smoking has been found to correlate with clinical
disorders such as schizophrenia and depression [6]. This association
underscores the complexity of smoking behavior, as it intertwines
with broader psychological and psychiatric conditions, making
cessation efforts more challenging for affected individuals.

Smoking behavior can be transmitted from parents to children,
with a stronger influence observed from mothers than from fathers
[7]. Parental smoking serves as a powerful model, particularly
during early childhood, where children are more likely to adopt
behaviors exhibited by their parents. However, during adolescence,

A wide range of factors influence smoking behavior, the influence of peers on smoking behavior increases dramatically
encompassing biological, psychological, social, and economic and surpasses that of parents [7, 8]. Adolescents are highly
dimensions. Among these factors are: susceptible to peer pressure and may begin smoking to fit in with
their social groups.

2. Various Factors Influencing Smoking

Addiction

Some individuals use smoking to boost their self-esteem or
create a certain identity, especially if they perceive smoking as
rebellious or cool [9]. This identity formation can be particularly
compelling during the formative teenage years when the desire for
social acceptance and individual differentiation is high.

The biological mechanisms of nicotine addiction are
comprehensively described by Benowitz [1]. Nicotine, the primary
addictive substance in tobacco, creates dependency through its
interaction with the brain's reward system. Withdrawal from
nicotine can trigger several unpleasant symptoms, predominantly
cognitive, psychological, and emotional. These include anger, In addition to the influence of parents and peers, the overall
anxiety, depression, difficulty concentrating, impatience, insomnia, social environment plays a crucial role in smoking behavior. Media
and restlessness. These symptoms typically peak during the first representations, including advertisements, magazines, and TV
week of withdrawal and usually subside after 2 to 4 weeks. More programs about smoking, significantly shape adolescent smoking
rarely, withdrawal may also involve somatic symptoms such as behavior [10, 11, 12]. These media portrayals can glamorize
constipation, cough, dizziness, increased dreaming, and mouth smoking, making it appear desirable and socially acceptable, thus
ulcers. encouraging its uptake among impressionable youth.

It is noteworthy that pre-abstinence measures of smoking Just a Habit
motivation and smoke intake significantly predict the severity of
withdrawal symptoms, as detailed in the study by [2]. This finding
highlights the complex interplay between the physiological
dependence on nicotine and the psychological factors that influence
smoking behavior.

Once initiated, smoking can evolve into a habitual behavior. It
often becomes linked with various specific activities, leading many
smokers to smoke automatically and almost unconsciously during
these times. As a result, smoking behavior may persist even when
social norms, peer influences, and other external factors change.
Stress and Copying In addition to being tied to specific activities, smoking can also
be associated with certain emotions or environments. For instance,

Among the purely psychological factors influencing smoking, i, ividuals might smoke when they feel stressed, happy, or when

the literature highlights smoking behavior as a coping mechanism
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they are in particular settings that they associate with smoking, such
as social gatherings or break times at work.

The habitual nature of smoking poses a significant challenge for
cessation efforts. However, some of the most successful
psychological interventions for quitting smoking involve training
individuals in awareness, self-monitoring and analysis, and self-
reflection [13, 14]. These therapies aim to break the automatic
patterns of smoking by increasing the smoker's awareness of their
behavior, helping them identify triggers, and developing strategies
to cope with cravings and avoid relapse.

Cognitive Biases

Among the cognitive biases related to smoking, the most
studied ones are optimistic bias and present bias.

Optimistic Bias: While many smokers acknowledge the severe
health risks associated with smoking for the general population, a
substantial proportion believe they will personally evade such
consequences [15, 16]. This optimistic bias leads smokers to
underestimate their own risk of developing smoking-related
diseases, which in turn diminishes the perceived urgency to quit.

Present Bias: Present bias refers to the tendency to prioritize
immediate, smaller rewards over delayed, larger rewards. This bias
significantly impacts smoking behavior. Smokers often exhibit
projection-biased beliefs regarding future smoking cessation [17],
where they overestimate the severity of future abstinence
symptoms. This anticipation of intense withdrawal symptoms can
deter smokers from attempting to quit. Present bias also has an
affective aspect, often correlating with impulsivity, a trait strongly
associated with smoking [18]. Impulsive individuals are more likely
to seek immediate gratification, such as the short-term pleasure
derived from smoking, rather than considering the long-term health
benefits of quitting. Moreover, present bias includes a cognitive
component where individuals opt for immediate rewards due to
perceived uncertainty about the future. For example, a smoker
might choose the certain, immediate reward of smoking a cigarette
now over the uncertain, long-term promise of a healthy life in the
distant future.

Economic Factors

Finally, despite smoking being generally considered an
irrational behavior, the price of cigarettes and individual income
play crucial roles in influencing smoking habits. Numerous studies
have reported that these economic factors significantly affect both
the prevalence and intensity of smoking.

A large meta-analysis encompassing various countries with
different cultures shows a consistent pattern: smoking prevalence
(the percentage of people who smoke) and smoking intensity (the
amount smoked by smokers) both increase with higher income and
decrease with higher cigarette prices [19, 20, 21, 22]. This indicates
that when people have more disposable income, they are more
likely to purchase cigarettes and smoke more frequently.
Conversely, an increase in cigarette prices acts as a deterrent,
leading to a reduction in both the number of smokers and the
quantity they smoke.

3. Constructive Hypothesis About Emotions and
Smoking

Summarizing the factors that influence smoking, it is reasonable
to separate them into two groups: those that lead to the initiation of
smoking and those that hinder quitting. According to extensive
literature and established relationships, social and cultural factors,
as well as the price of cigarettes and income, play the most
significant roles in the initiation of smoking. However, as smoking
behavior continues, cognitive and psychological factors, including
psychological addiction syndromes, start to play a substantial role in
maintaining the habit. Smoking turns into a coping mechanism for
dealing with stress, as well as a habit.
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Yet, considering the results obtained by [3]: perceived stress
and negative life events are higher among smokers than non-
smokers. This raises the question of causality: do some people
initially cope poorly with stress, leading them to become smokers,
or do people become more susceptible to stress after starting to
smoke due to peer and social influences?

Additionally, many questions arise from the fact that the
psychological symptoms of smoking withdrawal are much more
pronounced than the physical ones. Moreover, these symptoms
usually do not last longer than four weeks, but many people return
to smoking long after their quitting attempts.

According to Barrett’s theory of emotions [23, 24, 25],
instances of emotion are constructed predictively by the brain as
needed: "In every waking moment, your brain uses past experience,
organized as concepts, to guide your actions and give your
sensations meaning. When the concepts involved are emotion
concepts, your brain constructs instances of emotion" [24]. In other
words, emotions are categories similar to color names.
Consequently, the emotions we feel depend not only on our
physiological state at the moment but also on the overall context.
Thus, the same physiological state may be associated with different
emotions depending on the context. For example, in cases of
emotional illusions, when people’s bodies are affected in a certain
way but they don’t know the exact reason, they may attribute
different causes depending on the context [26].

Returning to smoking behavior, considering the constructive
nature of emotions [23] and the known facts about withdrawal
symptoms, one may hypothesize that the actual physical sensation
of nicotine deprivation is minimal, and the cognitive system creates
an emotional illusion that amplifies the perceived severity of
nicotine deprivation. For instance, if a smoker at a bus stop feels
bored and lights a cigarette, Barrett’s theory of constructed
emotions suggests the causal relationship is reversed. The smoker
feels an undefined, minor discomfort—possibly a mild withdrawal
symptom—and, perceiving the context (a bus stop), interprets this
discomfort as boredom. Thus, smokers may not smoke because they
are bored; rather, they feel bored because they are smokers.

This hypothesis requires further empirical and theoretical
investigation to be substantiated.

4. Empirical Study

We conducted a survey involving 107 participants, of whom 24
were smokers. The survey comprised several sections designed to
compare smokers and non-smokers across various dimensions.

Survey Design:

Demographics and Income: Participants answered questions
about their demographic information, including both objectively
measured and subjectively perceived income.

Health-Related Questions: The survey included inquiries
about other health-related factors such as nutrition, physical
activity, and attitudes towards nature.

Parental Smoking History: Participants were asked whether
their parents were smokers.

Quality of Life and Attitude to Nature: All participants
completed a self-assessment questionnaire regarding their quality of
life and their attitude towards nature.

Smoker-Specific Section

The second part of the survey was exclusively for smokers. This
section included:

Nicotine Products: Questions about the use of e-cigarettes and
other nicotine products.
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Quit Attempts: Information on the frequency and nature of
previous quit attempts.

Motivations: Questions regarding the motivations to smoke and
to quit smoking.

Emotional Triggers: Inquiries about typical emotional states
that trigger the urge to smoke.

The survey consisted of a total of 110 questions. It was
conducted in the spring of 2024, distributed online through social
networks, and included only individuals who voluntarily chose to
participate in the study.

Some results
Demographic Comparisons

The small sample size of our study limited our ability to detect
statistically significant associations between demographic variables
and smoking. Nonetheless, observed trends align with existing
literature:

Smokers are more likely to have parents who smoke.
Smoking is more prevalent among men compared to women.
Younger individuals are more likely to smoke.

Residents of smaller settlements smoke more frequently.

Individuals with lower education levels and lower incomes are
more likely to smoke.

However, the sample size was insufficient to establish statistical
significance for these trends.

Insights on Emotional Illusion Hypothesis

More intriguing results emerged from the analysis within the
smoker group, particularly regarding our hypothesis that smoking
may involve an emotional illusion. We observed significant
correlations between various emotional states and smoking
behavior.

One notable finding was the correlation between responses to
the questions: "When I'm sad, | smoke a cigarette" and "When I'm
very happy, | like to light a cigarette," with a correlation coefficient
of r = 0.50, p = 0.01. This result suggests a complex relationship
between smoking and emotions. Specifically, it raises the question
of whether smoking acts to reduce sadness or, conversely, if it may
dampen happiness.

This correlation invites further exploration into the emotional
contexts of smoking and supports the hypothesis that smoking may
be influenced by both negative and positive emotional states,
potentially reflecting an emotional illusion where the act of
smoking is perceived as a response to varying emotional
experiences.

The observed correlation between smoking and emotional states
is not coincidental. Table 1 illustrates the correlational coefficients
among several questions related to smoking and emotional states:

"When I'm sad, | smoke a cigarette."

"When I'm very happy, | like to light a cigarette."

"When I'm lonely, | smoke."

"l usually smoke when I'm bored."

"Smoking calms me down and helps me deal with stress."

It can be observed that various different, even contradictory,
emotions may trigger the desire to smoke. The use of smoking to
cope with a range of emotions, both positive and negative, raises the
question of whether smoking is truly a coping mechanism for
dealing with these emotions, or if the mild symptoms of nicotine
withdrawal trigger these emotions, varying depending on the
context.

Table 1: Correlational coefficients among five questions for whether
smoking is related to the respective five different emotions. Only the
statistically significant at level 0.05correlations are presented.

1) @ @) 4) (%)
sad happy lonely bored stress
1) 0.50 0.67 051
sad p=0.01 p=0.00 p=0.01
) 0.50
happy p=0.01
(3) 0.67 0.51 0.59
lonely p=0.00 p=0.01 p=0.00
(4) 0.51
bored p=0.01
(5) 0.51 0.59
stress p=0.01 p=0.00
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Two additional correlations, while not presented in Table 1,
approach statistical significance and may become significant with a
larger sample size:

The correlation between (1) and (4) was 0.40, p=0.05. This
correlation indicates a potential link between smoking when sad and
smoking when bored.

The correlation between (4) and (5) was 0.39, p=0.06. This
correlation suggests a potential relationship between smoking when
bored and smoking as a method for stress relief.

Some additional interesting descriptive results emerge from the
question: “Describe the state of abstinence (i.e., when you have not
smoked for a long time). Tell in which parts of your body you feel it
and what exactly the feeling is.” This question elicited a wide range
of responses, both in terms of the location in the body where the
feeling is sensed and the nature of the sensation itself.

Regarding the part of the body affected, 30% of respondents
reported not experiencing any abstinence symptoms. Meanwhile,
44% stated that they could not explain the sensation. Of the
remaining respondents, 13% mentioned feeling it in the head or
brain, and another 13% described sensations in both the head/brain
and chest. Although the upper part of the body, particularly the head
and brain, was most frequently mentioned, it is notable that almost
half of the respondents could not articulate the symptoms of
abstinence, and about one-third did not feel any such symptoms at
all.

In terms of the sensations experienced, 30% again reported no
feelings, and 26% indicated they could not explain the sensation.
The remaining participants described various psychological states
such as irritation, nervousness, excitement, and itching. One
participant reported feeling hunger. These results highlight the
subjective and varied nature of abstinence experiences among
smokers.

5. Conclusion

This study sheds new light on the intricate relationship between
smoking behavior and emotional states, proposing that smoking
may be driven by an emotional illusion where mild nicotine
withdrawal symptoms are misinterpreted as various emotional
states. Our findings suggest that smokers may not necessarily
smoke due to stress, boredom, or happiness, but rather, these
emotions are constructed as a response to the mild discomfort of
nicotine withdrawal. This hypothesis aligns with Barrett's theory of
constructed emotions, positing that the brain uses past experiences
and contextual cues to create emotional experiences.

Our empirical data, though limited by sample size, provides
preliminary support for this hypothesis. The observed correlations
between smoking and emotional states indicate that both negative
and positive emotions may trigger the desire to smoke, reinforcing
the idea of an emotional illusion. Additional support for the illusion
hypothesis comes from the large diversity among the reported
symptoms of abstinence, as well as the mildness of these symptoms.
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These insights underscore the need for further research to explore
the cognitive and emotional mechanisms underlying smoking
behavior.

In conclusion, this study contributes to the ongoing discourse on
smoking behavior by introducing the concept of emotional illusions
and providing preliminary evidence to support this novel
psychological theory. Further research with larger sample sizes and
more comprehensive methodologies is necessary to validate these
findings and develop effective strategies for smoking cessation.
Understanding the emotional and cognitive dimensions of smoking
can lead to more targeted and effective interventions, ultimately
reducing the prevalence and health impact of smoking in Bulgaria
and beyond.

6. Additional Insights and Future Directions

The implications of our findings extend beyond the theoretical
to practical applications in public health and smoking cessation
programs. By recognizing that smoking behavior may be driven by
misconstrued emotional states, interventions can be designed to
address these underlying cognitive processes. Cognitive-behavioral
therapies, for instance, could be tailored to help smokers identify
and reinterpret their emotional experiences, thereby reducing their
reliance on smoking as a coping mechanism.

Moreover, our study highlights the importance of
comprehensive education campaigns that inform the public about
the nature of nicotine addiction and the potential for emotional
misinterpretation. By increasing awareness of these psychological
factors, such campaigns could empower individuals to better
understand their smoking triggers and seek appropriate support.

The role of socio-economic factors in smoking initiation and
persistence also warrants further investigation. While our study
primarily focused on emotional and cognitive aspects,
understanding how economic conditions and social environments
contribute to smoking behavior is crucial. Future research should
aim to integrate these dimensions to provide a holistic view of
smoking behavior, particularly in countries like Bulgaria where
smoking rates remain high.

Finally, it is essential to explore the role of alternative nicotine
products, such as e-cigarettes, in this emotional framework.
Investigating whether these products elicit similar emotional
misinterpretations could provide valuable insights for developing
more effective harm reduction strategies.

In summary, this study opens new avenues for understanding
and addressing smoking behavior. By framing smoking as a
potential emotional illusion, we offer a fresh perspective that could
transform current approaches to smoking cessation. Future research
and intervention programs should build on these findings to create
more effective strategies for reducing smoking prevalence and
improving public health outcomes.
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JUPUTEHTCKATA KOMIIETEHTHOCT HA BBAEINUTE YYUTEJIA 110 MY3UKA
THE CONDUCTING COMPETENCE OF A FUTURE MUSIC TEACHERS
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Abstract: The paper offers theoretical foundations for the nature and types of conducting competence in the context of the specific activities
of future music pedagogues, laid with respect to research into the artistic-performing culture of future teachers of music. Conducting is
discussed as a crucial factor, providing interaction with the art of music, in the process of musical performance. A set of criteria and
parameters, used in a test for monitoring the attitudes towards conducting activities are presented. Conclusions are drawn on the basis of

the observed results.
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Yeoo

CpBpeMeHHaTa KOHIENIH 3a MeJarorudecko oopasoBaHue
€ CBbp3aHa C HapacTBAIUTE M3UCKBAHMA KbM KauecTBOTO Ha
HNOATOTBSHNUTE CHELHANTNCTH. BHUMaHMETO € HacOYeHO KBbM €ITHO
IUIOCTHO pa3BUTHE W YCHBBPIICHCTBAHE HA JIMYHOCTHH U
npod)eCHOHAIHM ~ KadecTBa,  OCUTYPSBAIlM  I€Aaroruuecku
npodecroHanu3bM. Heobxonumo e na ce cb3iamar ycloBHS 3a
pa3kpuBaHe Ha MOTCHIHWAla M CIIOCOOHOCTHTE Ha OOy4YaBaHUTE,
KOETO Jia JOBEJE 1O ,,IIBIHOICHHA NPO(EeCHOHANHA, COLHAIHA M
nuuHOCTHA peaymsanus.” [4:88]. Tosa wu3Bekma mpobiema 3a
MOATOTOBKA HAa MOTHBHPAHM, KOMIICTCHTHH, IIEJICHACOYCHH,
CaMOCTOSITeNIHU ObJely neaarosu. ,,CbBpeMEHHOTO pa3OupaHe 3a
o0pa3oBaHHE € CBBP3aHO HE CaMo ¢ NpUI00HBaHE HAa 3HAHUE, HO U C
IPUIOCTHOTO (popMHupaHe W pa3BHTHE Ha JMYHOCTTA; C pa3BHTHE HA
CIIOCOOHOCTH 3a BB3IpHEMaHe, HaOIIOfaBaHE, OCH3HABAHE HA
SIBJICHUATA M NIPOLIECHUTE; C NMPUJOOMBAaHE HA YMCHUS 3a IPHUIIaraHe
Ha 3HAHHETO B HEMO3HAaTH Y4YEOHM M JKMTCHCKH CHTYyalluu.
HacoueHo € KbM Ch3JaBaHe Ha cOOCTBEHA NMPELECHKA U JINYHOCTHH
KavecTBa, IPHIOKHAMH B corpantocrra.” [4:87].

B cdepara Ha My3ukanHoTO 0Opa3oBaHHE 00YYEHHETO H
BB3NUTAaHUETO CE€  OCHOBaBaT JO TojsAMa CTeleH  Ha
B3aMMOJICHCTBHETO C MY3UKaJIHOTO M3KYCTBO. IIOCpEeIHUK B TO3U
HPOLIEC Ce OKa3Ba MY3UKAIHUAT II€aror, a eJHa OT OCHOBHHUTE MY
JNEWHOCTH € MY3HMKAIHO-M3IIBJIHUTENCKATa, KOATO OCHIypsiBa
YCIOBHS 3a OTpa3siBaHe Ha CBIIHOCTTA M CHIBPKAHHETO Ha
MY3HKAJIHOTO TIPOU3BECHHUE.

CovuiHocm Ha uscneosanus npoonem

BBB BpB3Ka cbe cienudukara Ha ISHHOCTTa HA YIUTENS 110
My3HKa, XapaKTepu3upaiia ce ChC ChbBMECTSBaHE HA KOMIIOHEHTUTE
MeIaror ¥ My3HMKaHT, € MPOBEAEHO M3CieBaHe, Kacaemo mpodiema
32  XyIOXKECTBEHO-M3MBJIHTEICKATa KyNTypa Ha CTYACGHTH OT
CrenuanHocT ,Jlleqaroruka Ha OOy4eHHETO 1O MY3HWKa™“ B
[Iymenckust ynuepcuteT ,,Enuckon Koncrantun IlpecnaBckn”.
EllI/IH oT aprMeHTI/IpaHI/ITe 3a LCJIUTEC HAa U3CJIICABAHEC KOMIIOHCHTHU
Ha XyJ0KECTBEHO-U3ITBIHUTEICKATA KYJITYpa € H3IBIHUTEIICKATA,
B YAaCTHOCT Oupueenmckama komnemenmuocm [6]. B xonTekcra Ha
H3CIIEIBAHETO HA XYIOXKECTBEHO-HU3IIBIHUTENICKATA KyIATypa Ha
ObJICIUTE YIUTEH 10 MYy3UKa, CE OIMPEIENST U IPUeMaT TPU BUIA
MYy3HKaJIHO-M3MIBJIHUTENCKA  JEHHOCT, €AHa OT KOUTO ¢
OQupucenmckama. ,, Budoseme ymy3uxanno-usnvinumesncka oeiuHocm,
cnopeo mpaouyuoHHoOmo pazbupane, ca C8bP3AHU C NeeHe, CbC
ceupene Ha UHCMPYMEeHM, ¢ OUPUICUPAHEe HA MY3UKATHU CbCMAasU U
paznuunu gopmayuu” [8].

JupmKupaHeTo ce Ompenelsi Karo BaKeH MY3HKAIHO-
H3ITBIHUTENICKH KOMITOHEHT, OCHTYPSBAIl OCBHIIECTBIBAHETO HA

MY3UKAITHO-TBOpYECKHss  mpouec. . [lo  cgossma  cwvuyHocm
oupudicupanemo — nNpeocmasniad - Couo  6UO  MY3UKATHO
UBNBIHUMEACMEO, ,,Hai-eucue uskycmeo“ [3]. , Mysuxaino-

UBNBIIHUMENCKAMA OeliHOCM HA yuumeiisl no My3uKa eéKjo4ea 6 cebe

cu cnedHume OCHOBHU PAZHOBUOHOCMU: ... OUpUdXCUpaHe (Ha xop,
opKecmvp Om OemcKU MY3UKATHU/HAPOOHU UHCMpYMeHmu)...
[1:163].

JluprkupaHeTo ce sBsBa HHCTPYMEHT IIPH pealu3npaHe Ha
HM3IBIHEHNETO Ha oOydaBaHUTE, IEJSI] yIpaBJeHHE Ha TSIXHATa
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My3uKanHa IedHocT. B mpoleca Ha JUPHKHPAHE MY3UKATHHUST
Melaror € HAaCOYeH KbM OCBHINECTBSIBAHE Ha CIEMHUTE 3aJauH:
YCTaHOBSIBaHE Ha MOCJENOBATENHOCT B MPOIleca Ha pealn3ipane Ha
XYJOXKECTBEHHUs 3aMUCHJI HAa TPOM3BENCHUETO; MOIUIbPIKAHE HA
CBOTBETHOTO EMOLIMOHAJTIHO ChCTOSHHE 38 Ja/ICHOTO [POU3BEICHHE;
NpeIoTBpaTsABaHe HA pa3InyHu 3arpyaHenus [1:166].

JUpUKUpaHEeTO ce pasriiexia Kato (akTop, OCHIYpsBall
[POCTPAHCTBEHOTO B3aUMOJEIHCTBUE C MY3HKAJIHOTO H3KYCTBO,
Karo 110 U MYy3HKATHOTO TPOM3BEIEHUE, B YaCTHOCT. Thil Kato
MY3UKaITHO-U3Pa3HUTE CPENCTBA M JUPUTEHTCKHS JKECT ca MPSKO
CBbP3aHM B  HENPEKbCHATO  B3aUMOJCHCTBHE M  BIMAHUE
HeoOXOJMMO YCIIOBHE CE SIBSBA OCBIICCTBIBAHETO HA BB3MOXKHO
Hal-100bp CHHXPOH MEKIY IIPEICTABUTE HA AMUPUICHTA, CBbP3aHH
C XyHOXeCTBeHHs 00pa3, My3HKaJIHO-U3PAa3HUTE CPEICTBA U
MaHyalHarta My TEXHHMKAa B [pOLECAa Ha MPAKTUYECKa 3BYKOBa
peanmzanus [2:185].

[IporechT Ha AUPUKUPAHE, KOWTO OCHUTYPSBA BH3MOKHOCT

3a  B3aUMOJEHCTBME C  MY3MKalHOTO  IIPOM3BEICHHE, Ce
ueHTH(UIMpPa OT NOKa3aTeNH KaTo:

- uzevpwieawama 8  npoyeca  Ha  OupudCuUpawe
XyoodcecmeeHa — OellHOCm,  HACOYeHa  KbM  peuidasame  Ha

OUpUeHMCKY U MY3UKATHO-USNLIHUMENCKU NpodaeMu 6 Xo0a Ha
peanusupamne Ha My3UKAIHOMO NPOU3BeOeHUe.

- XY002icecmeeHo-0upu2eHmcKomo obuyeane ocueypasa
6b3MOJICHOC 3a 63aUMOOeliCmeue ¢ My3UKATHOMO U3KYCMBOo —

ev3npuemMane  Hamysuxkama, —pasoupame U OCMUCTAHE — HA
CHOBPIICANUENO,  JiceNanue 3a  UHOUGUOYATHA U  KONEKMUGHA
meopuecka detinocm [2:184].

Hupucenmcekama — KOMAemMeHmHocm €  W3IBIHATEICKA

KOMIETEHTHOCT OT CTPYKTypaTa Ha CHENUaHUTE KOMIIETEHTHOCTH
Ha YYHUTeIs 110 My3HKa, KOMIIOHEHT OT IIJIOCTHATA MpodecroHamHa
kommerentaoct [9;10].

Jupuecenmckama xomnemenmnocm Ha OBACIINTE yIUTEIH
M0 My3HUKa Ce OIpeJess KaTo MHTErPAaTUBHO IOHSATHE, ChUeTaBallo
npo(eCHOHATIHN M TCHXOJIOTO-TIeJarorn4eck 3HAHUS, YMEHHS,
TOTOBHOCT 3a caMocTosTenHa pabota. [IposiBsiBa ce B ciocoOHOCTTa
Ja ce IUlaHupa oO0pa3oBaTeNHUs MPOLEC, B MPUTEKABAHETO Ha
TEXHUKH U MeTOAM 3a OOydeHHe, CHOCOOHOCT 3a mogdop Ha
periepToap, CrIocoOHOCT 3a KOMyHHKALUs ¥ OOIyBaHe, CIOCOOHOCT
3a pa3BUBaHE HAa BOKAIHH M XOPOBH YMEHHs, 3a pa3BHUBaHE Ha
TBOPYECKH JIMIHOCTH Ype3 M3ITbIHUTENCKaTa Aeinoct [11:386].

NscnenBanero Ha HOnusHa [laHoBa Ha peauiia TEOPETUUHU
noctanoBku (M. Mycus, B. J)Kusos, M. KpescyH, B. Mynmaxep, A.
[Merenun, E. Ilerenuna, JI. 'opoxoBa) paskpuBa 3HAYUMOCTTa HA
JIUPUTCHTCKATa JCHHOCT KAaTo KOMIIOHEHT Ha IMpodecHOHATHUTE
KauecTBa Ha OBJEMUTE Y4YHTEIH IO My3HKa. JlupureHTckara
JEWHOCT € My3HKaITHO-M3IIBIHUTENICKA MAEHHOCT, Omnpesersia
npodecroHaHATa TOTOBHOCT 3a IIPAKTHUYECKaTa IIeAarormdecka
pabora [5:43-45].

BbB Bpp3ka C npodecHoHanHaTa IMOATOTOBKA  Ha
CTYJEHTHTE, OBJCIIM YUUTENH IO My3MKa, MPEIBUJ Yy4eOHHTE
nporpamu, IOmusna IlanoBa ompemens mpu Oupuzcenmcku
KOMNemeHmHOCmY U CbOmGemHume UM  KOMNemeHyuu.

@DopMHpaHETO HA KOMIETCHLIMHTE C€ OIPEAeNsl OT ChOTBETHH
KpUTEpHH U mokaszatenu [5:53-61].
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1. Konyenmyanna komnemenmnocm.
BxurouBa J1Be KOMIIETEHLIUH.

1.1. 3amo3HaBaHe C MY3HKQJHOTO CBhIbp)KaHHE Ha
MPOU3BEJICHUETO, AHAJIM3 HA OCHOBHHUTE €JIEMEHTH Ha MapTUTYypara.
OsByuaBaHe Ha  IapTHTypaTa.  XapakTepusupa ce C
npeABapuTeNHaTa paboTa Ha CTYJGHTHTE II0 MAapTHTypaTa W
H3rpaXkJlaHe HA W3IIBIHUTENCKa KOHIEIIWS 3a NPOHM3BEICHUETO.
ToBa moAToTBS CTYyIEHTHTE 3a MOJPOOHO ONHCAHUE M MapKHpaHe
Ha MapTUTyparTa.

1.2. UsrotBsiHe Ha MPOEKT-MOJEN 3a JUPUTEHTCKO-
M3IBJIHUTENCKA M IMpaKTHYeCKa pealu3allis Ha MapTUTypara Ha
npousBenenuero. Ompenens ce OT YMEHMETO Ha CTyASHTHTE
MPaKTUYECKU J[a peanu3upar napTuTypaTa Ha 0a3aTa Ha YCBOGHHTE
TEOPETHYHH 3HaHWA. Ta3W KOMIIETEHIMs JaBa BB3MOXKHOCT Ja ce
H3rpagy IIpe/ACTaBa 3a B3aMMOJCHCTBHETO HA XYyIO)KECTBEHHUTE
cpencrtBa, na ce pasbepaT W3pa3UTENHHTE BB3MOXKHOCTH Ha
eJIeMEHTHUTE Ha MY3UKaJTHASL €3UK, 3aKOHUTE Ha
(opMooOpasyBaHeTo, 1a ce Pa3KPUAT XapaKTEPHH CTHIOBH YEPTH
3a aBTOpA Ha [IPOU3BEICHUETO.

2. IIpoyecyanna (MaHyanHoO-mexHuuecka) KOMREmeHmHoCm.

2.1. KommereHuus 3a TMO3HaBaHEe, pa3OWpaHe, BIaJaccHE
CTPYKTypaTa Ha AWPUTEHTCKAaTa TEXHUKA, POJATa M MSCTOTO Ha
SJIEMEHTUTE M IPH CHHTE3WMPAHETO UM B IUIOCTHA CHCTEMa,
Haco4YeHa KbM peIlaBaHe Ha XyIOXKECTBEHO-TBOPYECKHUTE 3aJadH.
Ompenenst ce OT CHABPKAHHETO Ha XYAOXKECTBEHHs oOpa3 Ha
MY3UKalHOTO Ipou3BelneHue. IIposBaBa ce B Tpomeca Ha
W3rpakJaHe Ha AaCONMATUBHU BPB3KH B CTYACHTHTE MEXIY
MpeACTaBaTa 3a XOpOBaTa 3BYYHOCT M JKECTOBETE 3a HEHHOTO
oTpassBaHe u mpenaBaHe. CBBp3Ba C€ C H3rPaXKIaHETO HA
JUPHUIeHTCKAaTa JKECTHKYJAlUs, OIpeieNieHa KaTo JUPUTCHTCKA
(MaHyaJHa) TEXHHKA.

3. M3nvanumencka KoMnemeHmHocm.

3.1. KommereHuus 3a peryjlupaHe U YIOpaBleHHE Ha
HM3IBIHATENCKAaTa JAEHHOCT KaTo MpeJBapUTEeIHA MOATOTOBKA.
Ompenenss ce OT W3TPAXIAHETO HA MY3HKATHO-M3ITBIHHTENCKA
JUPUTEHTCKAa TEXHHKAa y CTYJCHTHTEe CIyXKellla HE CaMO KaTo
CPEICTBO 3a TPOSIBSIBAHE HAa TBOPYECKH HAMEPEHUs, HO M KaTo
CPEIICTBO 33 EMOILMOHAIHO BB3JIEUCTBUE U CH3HATEHO PEryiupaHe
Ha W3IBJIHUTENCKATa AeHHOCT. BakeH MOMEHT IpU M3rpakJAaHETo
Ha Ta3M KOMIIETEHTHOCT Yy CTyAeHTHUTe ¢ (OpPMHpAHETO Ha
CIIOCOOHOCT 3a Ch3HATEHO peryjupaHe Ha AeiicTBHATAa B mpoleca
Ha CbBMECTHA JIEHHOCT C KOJIEKTHBA.

B komrekcta Ha mpodecHoHamHaTa IIOATOTOBKA Ha
CTYJCHTHTE — OBICIIN My3UKaJIHHU [Te[aro3n Moe aa 0bJe H3BeIeH
CIIeTHHS MOJIET Ha TSIXHATA JUPUTEHTCKA KOMIIETEHTHOCT:

Hupurenrcka
KOMIIETEHTHOCT
Konuenryanxa W3nbnnutencka
KOMIICTEHTHOCT KOMIICTCHTHOCT
IIpornecyanna
KOMIIETEHTHOCT

@Due. Ne 1: Mooen na oupueenmckama KOMnemeHmHoCm Ha
cmyOenmume — 6v0ewju My3uKaiHu neoazo3u

BBB BpB3Ka Cc m3cienBaHe Ha mpoOiiema 3a JUPHUIeHTCKaTa
KOMIIETEHTHOCT € TPOBEJIEH TECT 3a CaMOOIICHKA U OTHOMIEHHE Ha
CTYACHTHTE KbM AUpPHUreHTCKaTa aeiiHocT Ha B. 1. TlerpyumH [7],
Mouunupan Bapuant Ha A. ['eopruesa.
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TectbT BritouBa 30 BBIPOCA, KOUTO IO CBOSITA CHUIHOCT Ca
WHAUBUAYAJIHH, JIMYHOCTHHM, OOCKTMBHM, JHArHOCTHYHH, 3a
CaMOOILIEHKAa Ha TNPO(ECHOHAIHM Ka4yecTBa, C JBa Bb3MOXKHH
oTroBopa (BIpHO — Ia, HEBApHO - He). KimoybT Ha TecTa oT4ymra
Opost Ha ceBHageHwsTa. Cropex Opost Ha CBHBIAJEHHATA Ce
OTIPEEIIAIT CIICTHATE TPH HHUBA:

urcko — 10-14 ceBnanenus;

cpenno — 15-20 chBmaaeHus;

BHCOKO — 21-30 chBIaeHus.

OcBeH npeanoxenara ot B. Ilerpymun meTonuka ce mpuiara U
HOB TIOJXOJl, HOBA METOJMKA 33 H3CIEABAHE — CUCMEMAMUUPAHE
Ha evnpocume u omeogopume 6 mpu cpepu — KOTHUTHBHA,
MOTHBALIMOHHO-IICHHOCTHA, ~ ONEpPAalliOHAlIHA;  ONpEeNsiHe Ha
Kpumepuu, nokazamenu u Huéda, CbOOpPa3HO Te3u TpH chepH;
Konuuecmeena u Kawecmeena xapaxmepucmuxa (JAICBA IIPU
W3I0JI3BaHE HAa OPUTHHAIHUS TECT) Ha CTYACHTHUTE.

Kato msimoctHO 00001IeHNE Ha IPEICTaBeHUTE PE3yNITaTH U
QHAJIM3M 3a OTHOLICHUETO HA CTYJCHTUTE KbM AMPHICHTCKATA
JEHHOCT, MOTaT Jia Ce HaIPaBAT CICIHUTE U3BOJIH:

1.TJo-ronsMata 4acT OT W3CJIEABAHUTE UMAT IIOJOKUTEIHO
OTHOLIGHHE W HACOYCHOCT KbM JUPHUICHTCKaTa JCHHOCT.
[Ipeo6nanaBar CTYISHTHTE C M3pa3eHO BHCOKO M CPEIHO HHBO Ha
00110 OTHOIIIEHHE KbM JeiHocTTa — 24 % u 55 %. ToBa nokassa, 4e
TE3W CTYAEHTH: OCH3HABAaT CBINHOCTTA ¥ 3HAYCHHETO Ha
IUpPUIeHTCKaTa JeHHOCT B Opjemiata CH pealu3alus Karo
My3HKaJIHU [I€laro3d; ca MOTHUBHMPAaHH M 3aHHTCPECOBAHH BbB
BPB3Ka ChC CBOETO PA3BUTHE B Ta3H JCHHOCT; MMAT TOTOBHOCT H
CTPEMEIK 332 CAMOYCHBBPIICHCTBAHE.

2.1I470CTHO TIOJIOKMTENHA € TeHACHIMATA M B HUBATa
criopen Tpute kputepus. OT BUCOKHTE HHMBA Ce OTKPOsIBA TOBA Ha
MOTHBAIIMOHHO-IICHHOCTHATA cepa — 78 % OT u3ClieIBaHUTE HMaT
MOJIOKUTEITHO OTHOIICHUE, HHTEPEC, JKENaHue, MOTHB 32 Pa3BUTHE
B Ta3W [EHHOCT, OCH3HABaT M OICHABAT 3HAYEHHETO M 3a
sUTOCTHATa padoTa Ha My3uKanHUs negaror. C 1o0pH pe3yaTaTH e
U BHCOKOTO HHMBO Ha KoTHHTHBHaTta cepa — 35 % or crymeHTHTE
NPUTEXKABAT 3HAHMS, YMEHHs, KOMIICTEHTHOCTH, CBBP3aHH C
JIMpUTeHTCKaTa  JefHOCT, TIO3HaBaT CBOUTE KayecTBa U
criocoOHocTH. Haif-Manbk 1571 ca CTyIEHTUTE C M3pa3eHO BHCOKO
HUBO Ha OTHOIICHHWE TIPU OmepanuoHanHara cdepa — 12 % ot
oOyuaBaHWTE He 3HAAT Kak Jia JAeicTBaT (a MOCTUTHAT PEe3yJITATH)
B M 4pe3 Ta3u JEWHOCT, HE MPOSBSBAT JOCTaThYHO T'OTOBHOCT U
aKTHUBHOCT 3a paboTa, 3a CaMOIIOATOTOBKA, 3a CaMOpPa3BHTHE H
CaMOYCBHBBPILICHCTBAHE.

3. Ycunmsara tpsOBa na ObaT HACOYCHU KBM:

- pa3BUTHE M TomOOpsBaHE Ha KOTHUTHUBHAaTa cdepa —
3HAHMS, YMEHHsS, IUPHUICHTCKA KOMIIETEHTHOCT (KOMIIOHEHT Ha
U3IBIIHUTEIICKATA KYJITypa);

- TpeosoIsIBaHe Ha HUCKATa OMNEPalMOHATHOCT — IIOBEYe
HpaKTHYecka paboTa M HACOKU Kak Jia ce M3IOJI3BAaT HATPYIaHHUTE
(npunoOuTHTE) 3HAHMS, YMEHUs, KOMIETCHTHOCTH; MOCTUTaHE Ha
YBEPEHOCT, EMOLIOHAJIHA YCTOWYMBOCT, aKTHBHOCT; H3rpaXJaHe Ha
YMEHHS 3a CaMOIIOArOTOBKA, CaMOOLCHKA, CaMopeanu3aius,
CaMOYCHBBPILICHCTBAHE.

3aknwuenue

HpOBeI[eHOTO HN3CJICABAHEC Ha OTHOIICHUETO Ha CTy,I[eHTI/ITe
KbM I{I/IpI/II‘eHTCKaTa HSP‘IHOCT (] q)yHI[aMeHTaJ'IHO II0 OTHOIIICHUEC HA
HU3CJICABAHETO Ha npo6nema 3a XYHOXXECTBCHO-UBIIBJIHUETEIICKATA
KyJITypa Ha ObJeluTe MY3UKAIHM Iefarosd. IlomydeHute
pesynTaTM u Hpe}ICTaBeHI/ITe U3BOAM MOrar naa l'[OCJ'ly)KaT KaTo
OTHpaBHa TOYKa 3a yC”l:B”l)p[HeHCTBaHeTO Ha HHUBOTO Ha
I(I/IpI/II‘eHTCKaTa KOMIICTCHTHOCT Ha 6'I>,IIGHII/ITC y‘II/ITeJ'II/I 10 My3I/IKa B
Hpoueca Ha I/I3I‘pa)KZ[aHeTO UM KaTO HpO(i)eCI/IOHaHI/ICTI/I.
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BbPXY HAKOU HOBU Bb3MOKHOCTHU IIPU TPEIIOJABAHETO HA
CTAHUCJIAB CTPATUEB

ON SOME NEW OPPORTUNITIES OF TEACHING STANISLAV STRATIEV

Georgi Genchev
genchev92@gmail.com

Abstract: The proposed article examines new opportunities of teaching Stanislav Stratiev. The Bulgarian author is part of the curriculum for
11th-grade students with his play "Balkan Syndrom." In our paper, we try to broaden the teaching material with Stratiev's last book —
"Babylonian Chronicle." We look at its genre features and literary characteristics, as well as some of the book's screen adaptations.
Keywords: STANISLAV STRATIEV, BABYLONIAN CHRONICLE, TEACHING, CURRICULUM, SCREEN ADAPTATION

Cmpamues, npeocmagen c ,, bankancku cunopom*

CranucnaB CtparueB € e1MH OT aBTOpPHUTEe, KOUTO B Kpas Ha 60-
TE TOAMHU Ce MOSABABAT HA JIMTEpaTypHATa CLICHA, 32 Jla OKAXKAT, ue
BBIIPEKH PECTPUKIMUTE Ha TOTABAIIHUS ITOJUTHYSCKH PEXKUM
CMeXbT € BBb3MOXkeH. CTaBa BBIPOC 3a €IUH JAPYr BHJA CMIX,
HEBB3MOXKEH JIOTOTaBa, MPOHH3UpAll, MapoJupall, OCMHBAL]
JIecTBUTENHOCTTa. Taka ce paxia MNucarelsIT M Jpamarypr
CranncnaB CTpaTueB ¢ HEroBHTE IPOU3BEACHUS Karo ,,PHMcka
Gans“ (1974), ,,Cako ot Benyp™ (1976) wnu ,,bankaHcku cHHAPOM™
(1987), unsito M3BBHBPEMEBA CTOMHOCT CE BIDKIA U B IIOCTABSIHETO
UM Ha CILIEHaTa JI0 JIeH JHEeIICH.

HecrtuxBamara akryaiaHocT Ha CTpaTHEBOTO TBOPYECTBO ce
BIDKJAa M B u30opa Ha ,bankaHCKM cHHApPOM™ 3a BKJIIOYBaHE B
yuebnute nporpamu npe3 2018 1., karo KoMeous M3BEKAAIIA ,,Ha
MOKa3 TMapaJioKcuTe W abCypauTe Ha KbCHHS  OBITapCKU
conmamu3bM™ [1]. B mporpamara 3a 11 Kiac, OT KOATO € dacr,
nyecara € KaTeropusupaHa Npu Temara ,,PonHOTO M 4yx10To®,
penom ¢ mpousBeneHusTa , Kene3HUAT CBETUIHMK Ha UMUTBD
TaneB u ,,bait ['anpo xypHamuct™ Ha Anexo KoncrantuHoB. OT
YUYCHHUIIUTE Ce OYaKBa upe3 TBopOara Ha CTparHeB Ja ce 3alo3HasT
¢ kaHpa Ha komenusaTa. ChIO Taka B TEMAaTUYHO OTHOLICHHE €
3aJI0KEHO Jia TMPUAOOHMAT YMEHHETO Ja ThJIKyBar ,bankaHcku
CHHIPOM cb0Opa3Ho ,»€CTETHUECKH cnenupuIHaTA
MHTEpIpeTanys Ha TeMara 3a POJHOTO M YyXJOTO B Hes“, KaKTO U
Ja ,,MACHTHQHUIHUPAT U OLEHABAT® B TEKCTA ,,cHeUGUIHH HAYUHU
3a BB3JCHCTBHE M 3a BHYNICHHE Ha OINpeIeleHa INeTHa TOoukKa,
CBBp3aHa ¢ pomHOTO M 4yxmoro” [2]. Te3u menu, ymomeHatH B
ydeOHaTa mporpama, Ie ce ONHMTaMe TYK JAa Pa3MUpUM C IPYTrH
tekcroBe Ha CranucinaB CrpatueB. Te Morar ma ObAaT OTKPUTH B
nocieHaTa myoiIMKyBaHa KHUTra Ha aropa npe3 2000 r., Hocema
umerto ,,BaBuoncka xporuka“ [3].

Basunouncka XPOHUKA

,,BaBMIIOHCKa XpOHMKA“ € IOCNe[HaTa W3JaJeHa KHUTA Ha
CranucnaB Crparues. M3nm3a B rognHaTa Ha CMBPTTa Ha aBTopa
BKJTIOYBA B ce0e CH MeTJeceT KpaTku TekcTa. JKaHpoBo Te Morar Ja
Obmar ompeleleHd Karo KpaTKd pas3kasu. B KOHTekcTa Ha
TBOPUYECTBOTO Ha aBTOpa T€ NPOABIKABAaT CBOCOOpa3HaTa JIMHUS Ha
IUKIIM3AIHS 9pe3 yrnoTpedara Ha eiH IIaBeH, 00eIUHSBAI BCHIKH
TEKCTOBE, Tepoii. Ako mipe3 1995 r. ¢ kuurara cu ,,Crosu [4] Toi
BBBEXJA NMBPBHUS CH OOI] JHOMMEHEH I'epoif, TO MeT TOIUHH II0-
KbCHO Ha HEroBO MSCTO C€ TOSIBSBAa BeYe CAWH ,,eBPOINECHCKH
Bapuant, Hocen| umero [lackan. Ho ,BaBunmoncka xpoHuka™ He
caMo MpOoABIDKABa eHa TPAAULUA Ha IUKIu3anusaTa npu CtpaTues,
HO 1 TI0COYBA €IHa NMpoMsHa. AKko B cOOpHHKa ,,CTOSIH® Ollle IMETO
Ha Tepos TOBOpU 3a ,,.BKOPEHEH 3ApaBO B 3eMATa YOBEK, AOPH
xoHcepBaruBeH™ [5], ITackan Beue ¢ MMe Ha eBpOICHCKU Grocod.
B kpaiiHa cMeTka U JBET€ KHUTH TEMaTU3UPaT POAHOTO, 3aCATalKU
TIOJIUTUYECKHUS. ¥ COLMAJICH JKMBOT HA OBJITAapHHA, KAKTO M CAMHS
HEroB 00pas.

,,BaBUJIOHCKa XPOHMKA™ MPOJbIDKaBa UICHHHUTE W TEMAaTUYHU
muHuK, konTo CTpaTHeB IpoKapBa olie ¢ IbpBUTE cH TBOpOH. ToBa
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€ eIHa OT NpPUYMHHUTE Ja H30epeM TOYHO TO3H COOPHHUK KaTo
MOAXOMSAIN BapWMaHT 3a JOIBJIBAHE Ha MPENOJaBaHeTO Ha
TBOPYECTBOTO Ha aBTOpa B yuwiuiie. Jpyruar HOBOA ca HSAKOH
CHBPEMEHHH aKTyaJHM3alllny Ha TeKCTOBe OT Ta3u CTpaTheBa KHHTA,
KONTO CBHAETENCTBAT 3a AaKTyalHOCTTa UM M B JIHENIHATa
JICHCTBUTEIHOCT.

Om  Hnabnodasawus KoM

Cmpamues 2epoit

Hsxonko ca HayMHUTE, MO KOMTO MOXE Ja CE€ BKIIOYaT B
npenogaBaneto Ha CranucmaB  CrTpaTHeB  TEKCTOBETE  OT
,,BaBHIIOHCKa XpoHHKa“. [IbpBO, TOBa, pa3bupa ce, ca TeMATHYHHUTE
JIMHUY, OTKPHBACMH B TAX, KOUTO HEM30EKHO TM JOONMKaBaT a0
Beue M3ydaBaHaTa Komenus ,.bankancku cuHiapom“. Bropo, ToBa e
JKaHPBT Ha KPAaTKUAT pas3Ka3, C KOWTO aBTOPBT OOpaBH IO
crenupuYeH HauuH, JOONMKABall IO 1O IMOXBAaTH, TUIIMYHU 3a
Ipamaryprusra. Tpeto, ToBa MOXKE J1a € HaYMHBT Ha M300pa3sBaHe
Ha TEpPOUTE, KOHTO OTHOBO € CWJIHO WHIWBUAYaJIU3UpPaH |
cnenuduyaer npu Crparues. Tyk mie ce cripeM Ha KaHPOBOCTTA Ha
TEKCTOBETE, OIU30CTTa UM C JAPAMaTypPrUYHUsI TEKCT IO OTHOIICHUE
KakTo Ha CcaMOTO MM IOCTpOsIBaHE, Taka W Ha BIIMCBAHETO H
yrHoTpedara Ha MEPCOHAKUTE B THAX.

,-BaBIIIOHCKa XpOHHKA" chOMpa B cebe CH TEeKCTOBE, MMCAHU B
nepuoaa Mexay 1999 u 2000 1., kato mpu MyOIMKYBaHETO CH Te ca
JOIBJIHMTENIHO Npepabotenu ot asropa [6]. XKanposo morar na
OBaT oInpeneseH! KaTo KPaTKH pa3Ka3d WM OYepId, eKBHBAICHTA
Ha aHoIMiickus cked. Te ce omMYaBaT C JIMINCA HAa CHOKETHO
ZIeCTBHE, TIOHEeXKe CHOUTHIHOCTTA € Tpepaska3aHa OT Teposi, U C
aKTyaJTHOCT Ha TeMaTHKara, 3acsraiia 4ecTO POIHHS MOJUTHUCCKU
W ColMajeH KOHTeKCT. OTBapsmIMAT KHUrara TEKCT € 03arIaBeH
[ IOIPOOHOCTH OT Teh3axa™, a 3arBapsAmuUAT — ,,BaBunonnu”. B
n300pa UM 3a Ha’yajo M Kpail Ha cOOpHHKAa MOXKE Ja ce pazdeTe
CTpPEeMEeX KbM BbBEXK/AaHE HA YNTATENIS B TOMIOCA HA ChOMTUHHOCTTA,
KOSITO TPEACTOM Ja My ce€ MpPEACTaBH, W KBM CBOCOOpa3HO
3aKJIF0YCHHE, 00TOBapsAIIO MPUpOJaTa, MPOU3Xoaa Ha repoute. B
CTHJIa Ha aBTOpa, B KpaifHa CMeTKa MSICTOTO Ha JICHCTBHETO HE ce
Hay4aBa, TO € KpaifHo 0000mieHo. YHHBepcaau3alusaTa, KakTo U

Komenmupauwius

CMECBAaHETO I C KOHKpPETHKa, C IeJ IOCTHTaHeTO Ha KOMMYEH,
nmapoznueH edekr, ¢ tunuuHa 3a CranmcrmaB CrparmeB. Kuwmrara
IpOAbKaBa Beue NMPOKapaHUs B TBOPUYECTBOTO MY CTPEMEX KbM
n300MnyaBaHe Ha abcypAa W pa3CchOIMYaHETO Ha aBTOPUTETHTE.
3abensA3Bar ce U APYTH XapaKTEePHH 33 IPOU3BEIACHHUSATA MY ITOXBaTH
Karo peaynupaHe Ha ChOMTHIHOCTTA M 3aCHIIBAaHE POJIITA Ha pedra
Ha repouTe. EnHa OT OCHOBHUTE UYepTH Ha pa3Ka3uTe BbB
,,BaBUIIOHCKA XPOHUKA™ € HUIIO-CIy4BaHETO [7].

TekcroBere CHOAENAT €AMH IJIABEH I'epod, KOWTO ,,rOBOPHU™ B
HOYTU BCEKU eauH OT TaX. llocmennuar e umenysaH Ilackanm u
HECTy4aliHO — 4pe3 HEro aBTOPHT MPOELHPa HACTOSIIETO BBPXY
elHa OTMHHAaJa €[Ioxa, C KOETO CBbp3BaHE Ha  [JBE
MPOTHBOIMONOXKHOCTH ~ MPOKapBa KaTo OCHOBHA JIMHUSA Ha
U3rPaXIAHETO Ha XyNOXKCCTBCHUS CBAT B KHUIaTa Ta3d Ha
napoxusta. llukimsammsita B cOOpHHKAa ce IOAIBpXKA H  OT
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MOCTOSHHO MOBTAPSIIUTE C€ TEMH M MOTHBH, KAKTO U HSIKOH
OCHOBHH 00pa3H, 4acT OT €XKEIHEBHETO HA TPHUMATa OCHOBHH T'€pPOU
— Bede crnoMeHarusT [lackan, erpeMuﬂ 1 Mupo, unm onpeaeneHuTe
olle KaTo BaBHJIOHIM (,,BaBmioHnm*). BepmHoCT BEBEXAaHETO HA
YyuTaTeNs B pa3kasza ce ciyyBa Ipe3 JMYHO MOBECTBYBaHEe. To Haii-
4ecTo, KaKTo Bede orOersizaxme, ¢ Ha [lackan. Ot ,,HaOmromaBar
repoi TOH ce mpeBpbINa B ,,[OBOpEII™, ,,KOMEHTHpALI TepOi.
Ilackan ,cenm Ha BaBuioHckara kyma“ u nHaOmomaBa (,,Ha
Bapunonckara kyna“), 3a 1a HOpPa3MHUILIABA BBPXY ,,pa3TCIIIMBUTE
MOHATUS Ha XHUBOTa (,,Pa3TrermBu TOHATHA ), TIOHEKE ,,HMa
HEOOsSCHMMH Hella Ha TO3U CBAT U TOH ,,0T BpeMe Ha BpeMe
pa3chikmaBa BepXy TIX* (,,HeoOscHuMOTO®). Tpmmara mpusitend,
ITackai, erpeMHﬂ u Mupo, ca ce cpbpanu u ca ,,CKIOHHH KbM
0600meHus” (,,Imemna Touka™). [Tackam e Moxen na ce pasdepe ¢
JKeHa CH, HO ,,TaKa ¢ Koraro HsMma jauanor (,,bankancku mamapak™).
ToBa ca caM0 YacT OT aBTOKOMEHTApHTE BBPXY CaMHUTE
KOMYHUKAaTUBHH cTpareruil Ha CTpaTHEeBUTE TEKCTOBE.

OcBeH [ABWKEHHE OT HaOIIogaBaHE KbM KOMEHTHpAHE, MU
pa3ka3BaHe, CIOJENSIHE, B KHUrara c€ OTKpPHUBAa M IOCTOSIHHO
IBIDKCHHE OT JHAJOr KbM MOHOJOT. 3aTOBa MHOTO YECTO CTaBaMe
CBUJICTEM U Ha JMAJIOTU3UpPaH MOHOJIOT. BehIHOCT ce oka3Ba, ye
mIaBHUAT Tepoil [lackan nma HyXIa OT CBOMTE CHOECEIHHUIIM CaMO
Karo MPHUCHCTBUE, KaTo amocTpo(upalid 3aroyHaToTO OT HEro
pa3kazBaHe M 3aKIIOYCHHUATA, JO KOWUTO BEYEe € CTHTHAN.
Exzemmsiper 3a To3W Tmpexox € W M30paHUAT OT Hac 3a
pasmiexIane TEKCT, HOCemI HMETO ,»CpaBHUTEIHO
JUTEepaTypo3HaHue.

Cpasnsneanemo

TexcrbT ,,CpaBHUTENHO JIUTEPATYpO3HAHUE € U3rPaZieH Karo
mumanor mexay Ilackan u Mepemus. Kakro ofade e M3SCHEHO B
HAYaJIOTO MY, Pa3rOBOPHT € IJION HAa MHTEPECHTE CaMO Ha MbPBUS
OT TAX HlocnenHara ceamuna Ilackan ce 3amgpnbodyaBa B
CpaBHHUTENHOTO JuTeparypo3Hanue’ [8]. ToBa 0OCTOSATEICTBO MOXKE
na o0scHM W HaOMIOmaBaHUs B TEKCTa MpeBeC Ha MoHojora. B
ciydasi IOpH MOKEM Jla TOBOPHM 3a CBOECOOpa3eH IHaJoTH3UpaH
MOHOJIOT, BhIIpeKH ue Mepemust ce Bkmousa B pasroBopa. Herosure
permKn obave ca caMoO OTKBCIICYHH, JIMIIEHH OT MH(OpMaTHBHA
CTOWHOCT, Karo Hamnpumep ,,E? wmmu ,He mora ga Tu xBaHa
mucharal” [9]. JIBamara repou ca MpeACTaBeHH 4pe3 pedra CH Kato
UICHHO TPOTUBONOJOKHU. OCHOBHATa TeMa Ha pas3roBopa UM ce
pasuuTa ome B 3arIaBUETO Ha TeKCTa CpaBHSBAaHETO Ha
nmureparypu. ChIocTaBeHM ca Obiarapckara W aHIJIMHCKara
JUTEpaTypa, WIH MO-KOHKPETHO — HAYMHBT, MO KOWTO 3aroyBar
npom3BeacHusATa. Upe3 ToBa cpaBHeHue [lackanm ce omuTBa Ja
0000my 1300110 MHCIEHETO Ha Obirapure. JloKaTto Ha4aioTo Ha
AHTIIMHACKUS POMaH € U3ITBITHEHO ¢ KOHKPETHKA — TOUEH Yac, Mecell,
ToAuHa MU MSCTO Ha C'bGI/lTI/IﬂTa, Bb3paCT MU HMME Ha TIe€posd, TO
OBJITapcKaTa KHWTA 3aIl04YBa C JIUTICA Ha JETAIHOCT — BPEMETO €
HHIKOIKO JieHa cien BenukneH, reposT € ,HIKBAC KbM
meraecerre”, nectuHanusta My e ,bankanet [10]. Tasm
0COOCHOCT Ha M3rPaXKIAHETO HA XYJOKECTBEHOTO MOBECTBOBAHHE
TeposT TpOEIHpa BHPXY CaMOTO MUCICHE Ha OBITapCKus Hapos,
KaTo 000011aBa, 4e ,,HallleTO MUCJIEHE € IBJIHO C TaKUBa ,,KPUBO-

nsBO%, ,,l0CTa MoBevYe* U ,,0T IbXKJ Ha BATHP U ue ,,HUIIO HE €
TOYHO W HHINO He e curypHo“ [11]. Pasnukara B ch3maBaHETO Ha
JUTeparypara, OTpa3siBallla MHUCICHETO Ha HalusATa, WMa CBOH
€KBHUBAJICHT M B PAa3ChXICHUATA HA caMUTe repou. JlokaTo euHUsT
TOBOPH CEPUO3HO U 3aIbJI00YCHO, THPCEHKH CMUCIH M 3HAUCHHS B
MPOYETEHUTE OTKBCHU OT JBET€ KOMEHTHPAHU KHWUIH, APYTHUAT
MPOCTO CMATa, Y€ HiIMa HYXKJa OT TOJKOBAa 3aabli0o4YaBaHE B
KHUTHTE, Y€ ,,TOBA ca caMo KHUru*, ,,mymu‘‘ [12].

Tosu Texkcr Ha CTparueB HaMupaMe 3a MOAXOMAIl MpPU
MpErnojaBaHeTO Ha TBOPYECTBOTO My HE caMmMoO 3alloTo €
penpe3eHTaTuBeH 3a eIHa MOo-pa3sinyHa (opMa Ha M3rpaxKIaHe Ha
MOBECTBOBAaHUETO, HO U 3apaJyd TeMarukara, KOSTO 3acsra.
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ABTOTEKCTyaJIHOCTTa M MHTCPTEKCTYaJHOCTTa Ca JBE SBJICHHS,
KOHTO ca KJIIOYOBH 3a pa30UpaHeTO Ha ChbBPEMEHHATA JIUTEPATypa.
Te ca xmouoBM W 3a TO3M TekcT. B ,,CpaBHuUTENHO
JMTEpaTypo3HaHHe™ ca MUTHPAaHU OTKBCH OT JABE Ipou3BeneHus. I1o
TO3W Ha4MH aBTOPBT Ipe/yIara 3aMHUCIISIHE HE CaMO Haj KyJITypHHTE
pa3nuums Ha JIBE HALMH, HO U BBPXy camara JHTEparypa, BbpXY
CMHCBJIa OT U3y4aBaHETO M, OT YHACJICISIBAHETO B HCHHUTE PaMKH
nopu. Paska3sT mpempaiia KbM OHOBAa KavyecTBO, KOeTo MuaH
KyHnepa Ha3oBasa ,,cb3HaHue 3a npuemctBeroct [13]. Cropen Hac
TO W TOBOPEHETO 3a HEro ,,¢ Ba)KHO, 32 Ja He Obje HHIMUBUIBT
BB3IHUTaH B AaUCTOPHYHOCT, MOHEXE CaMO HHTEPECYBalKH ce OT
MHHAJIOTO, C€ HHTepecyBall u orT Obgemero [14]. A cwe
,-CpaBHUTENHO JHTeparypo3HaHue CTpaTheB HHU Kapa da MHUCIUM
BBPXY SIBJICHUATA OKOJIO HAc, BEPXY CAMHTE HAC Npe3 Ha4yuHa, 1O
KOWTO CMe NPEACTaBeHH B MPOAYKTHTE Ha COOCTBEHATa CH KYITypa.
B kpas Ha pa3kasa perinKara Ha reposi ChI0 0OBbP3Ba HACTOSIIETO
C HCTOPHYECKOTO MHHaI0 — I Karo cpaBHSBAM — JOBBpLIBA
MuCBITa cH ITackan, — BIKIaM OILE eHa NPUYUHA, TOPATH KOATO
Awurnus e Onita umrepus, a Hue — o pooerso‘ [15].

Aoanmayusa u akmyanuzayus

Enna or npuumnnuTe 1a m3bepeM TOYHO TeKcTa ,,CpaBHHUTEITHO
JUTEpaTypo3HaHUE OT KHHUTaTa ,,BaBUIIOHCKA XpOHHKA™ € (DaKThT,
4ye TOM MMa CBOS ChBpPEMEHHa akTyanm3anus. [lo To3nm HauwH ce
HapexIa 10 MOCTOSHHO IOCTaBIHUTE Ha cIiieHa ,,Cako OT Bemyp*,
»PUMCKa OaHs“ W ,baJkaHCKM CHHIPOM™, BBIIPEKH Ye HE €
JpaMatyprudeH TekcT. HeroBa Bueo amanrTamus OTKpUBaMe B
nopeauuara ,JIlerbk TouHo B mer [16], kosTo mpencTass
MHOXECTBO OT CKE4YOBE, Ch3/1a7ieHH OT akThbopa Kutonap Tomopos u
HETOBHST EKHUII.

CmsTamMe, 4Ye HaIMYMETO Ha CHBPEMEHHA aKTyalW3alus Ha
TeKcTa OM MOIJIO Jia TOMOTHE B Ipolieca Ha IperojaBaHe Ha camaTa
Xylno)KeCcTBeHa TBOpOa. Bbmpekn ye Ha mbpBO MscTO TpsibBa naa
OCTaHE YeTEHETO Ha TEeKCTa, MOHEXE ,,KONKOTO IO-TOIsIMA 9acT OT
CEeTUBHOCTTa CH YNOTpeOsBall, TOJKOBA II0-MaJKO CBOOOIHO
MPOCTPAHCTBO OCTaBa 32 BOOPaKEHUETO, KOETO B KpalfHa CMETKa €
OCHOBHOTO CPEACTBO 3a BB3IPUEMaHE Ha XYJOKECTBEHUTE
npoayktd Ha cnoBoto” [17]. B To3m cmydait obade Bumeo
aJlanTanuiaTa, KoITo MOXKEM Jla OTKpHEM, Topaayl XapakTepa M Ha
pas3roBoOp MeXIy JiBaMa AYIIHM BbPXy JIUTEpaTypara, He pa3celiBa, He
W3YNCTBA HYyXJara OT aHAIW3MpaHe, a TOYHO OOpaTHOTO — Kapa
BB3NIpUeMaTest a 3aAbJI004N pa3MHCINTE CH BbPXy 3acerHarara
Tema.

Jlpyra mpuduHa J1a CIIOMEHEM TOBa KOHKPETHO MIPECh3IaBaHe Ha
Tekcta ,,CpaBHUTENHO JMTeparypo3HaHnue Ha CrpaTueB e
XapakTepbT Ha IsIaTa MOpeIuna OT BHAea, KOSTO HHU IIpeiiaratr
Kuronap Tomopos u ekunrsT My. Te HMaT JOpU CBOSI KHIKHA BEPCHS
— u3nanuero ,,Jlerbk TouHo B mer ot 2020 1. [18]. B cOopHuka ¢
pa3Kkasu BIDKAaMe 3all0 € HM3THhKBAaHO BiustHHeTo Ha CrparHes
BBPXY CB3/IaBAHETO Ha TeKCTOBeTe. Te MpeayaraT Bb3MOXKHOCT 3a
NpOIBIDKEHNE Ha YETEHETO Ha aBTopa Ha ,,bankaHCKu CHHApOM™ —
TO3H CPaBHUTEIIHO, npes CbBPEMCHHU MpOU3BEACHNA,
JOOMMKaBaIy ce CTHIIOBO, UISHHO W TeMaTH4HO 10 Herosute. [lo
TO3M HAauYMH MOXKE Ja Cce TMpoABDKM M camara TemMa 3a

ObT

CPaBHUTEIIHOTO JIMTEPATYPO3HAHUEC.

3akniouenue

B Tekcra cu ce ommTaxMe 1a MPEUIOKAM pa3IIUpsBAHE Ha
npernonaBaneto Ha CranucinaB CTpaTWeB 4pe3 BBBEKIAHETO Ha
eIWH KOHKPETeH TEKCT OT MOCIeJHaTa My HW3/aJleHa KHUTa
,.BaBIIIOHCKa XpoHHKa*“. OO0OCHOBaXMe aKTyaJHOCTTa Ha MOJ00eH
MOAXOJNl B M3YYaBAHETO MY 4Ype3 XYHAOKECTBEHHTE O0COOCHOCTH Ha
TBOpOara, 3acerHarara B Hesl TeMaTMKa W HaIU4YMeTO Ha
ChBpPEMEHHA aKTyallM3alHs Ha IIPOM3BEIACHHUETO.
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XOPOBOTO IIEEHE U JIUPUKUPAHE KATO UHTEPAKTUBHO
OBPA3OBATEJIHO ITIPOCTPAHCTBO

Xpucro A. Aranacos

CHORAL SINGING AND CONDUCTING AS AN INTERACTIVE FORM OF EDUCATION OF

FUTURE MUSIC TEACHERS
Hristo A. Atanasov

PE3IOME: Jloxnaoa e Hacouen KoM pPAKpUAHe HA UHMEPAKMUBHAMA COUHOCH HA XOPOBOMO NeeHE U OUPUNCUPAHE, KAMO CLONCHA
MY3UKAIHA NPAKMUKA, KOAMO GKII046d HAOOp Om 3HAHUA, YMeHus u KomnemeHyuu. Bnumanuemo ce nacousa xvm unmepaxmugnume
Memoou U MexXHON02UU, Koumo cmyoenmume — 0boewu yyumeny no My3uka 061a0saeam 6 npoyeca Ha 0OyYeHuemo um no Xopoeo neexe u
Ooupudicupane. Ilo mo3u mauun ce ouepmagam 6 KOHYenmyaieH 6ud OCHOSHUME Acnekmu Ha Xopogomo neene U OUPUdICUPAHE KAMO
UHMEPAKMUBHA 00pa3oeamenta cpeda 8 00yUeHuemo Ha cmyoenmume - Ovoewu yuumenu no mMy3uKd.

KITIOYOBH JIYMH': x0po6o neene, dupudxcupane, UHMepaxmueHo odyueHue, UHMepaKxmueHu Memoou, mexHor02uu, KOMnemeHmHocmu

ABSTRACT: The report aims to reveal the interactive nature of choral singing and conducting, as a complex musical practice that includes
a range of knowledge, skills and competencies. Attention is directed to the interactive methods and technologies that students - future music
teachers master in the process of their training in choral singing and conducting. In this way, the main aspects of choral singing and
conducting as an interactive educational environment in the training of students - future music teachers - are outlined in a conceptual form.
KEYWORDS: choral singing, conducting, interactive learning, interactive methods, technologies, competencies

ChbBpeMEHHHUTE TCHACHINH U M3UCKBAHUS KbM YUHTEIHTE MO
My3HKa ITOCTaBAT MPoOJieMa ¢ OPTaHU3HPAHETO Ha Xy 0’KECTBEHOTO

o0pa3oBaHHE Ha YYCHHIMTE, CBBP3aHO CBC Ch3/aBaHE Ha
pasBuBalla Ce apTUCTH4YHA Cpela, YCIOBHSA 3a TBOpYECKa
peanu3ands Ha YYCHHIHMTE, HICHTH(QUUMpaHEe HA TEXHUTE

XYI0KECTBEHH HAKJIOHHOCTH M HHTEPECH.
Pasrnexnanara TeMaTHka € NPOJUKTYBaHA OT HJesTa, 4e 3a
HOJrOTOBKATA HA CHBPEMEHHHUS YUYHMTE] II0 My3HMKa € BaXXHO HE
yBeJIMYaBaHE KOJIMYECTBOTO HATpylaHa HOBa WHpOpMaIus, a
HAJIMYMETO Ha YMEHHs 32 OIMEePUpaHe C Hesl, KOSTO Ja HaMepH CBOSI
MPOEKIHS B peaHa neJarorniecka IeHHOCT. B T031 acmekT HOBUSIT
MPOYUT HA TPAAUIMOHHHTE METOAM HAa MpErnojaBaHe, KakTO H
KOMOHMHAIMATA UM ChC CHBPEMEHHHUTE MEAArorHuecKH TEXHOIOTHH
U METOJH JIaBa Bh3MOXHOCT Ha IEAarorsT aa popMupa u pa3BuBa
YCTONYMBHS MMO3HABATENEH HHTEPEC Ha ydeHuiure [3, ¢.185].

B nporieca Ha ThpceHe Ha HOBH MOJIXOM B pa3pabOTBAHETO U
MOJICPHHU3MPAHETO HA ChABPIKAHUETO, ChBPEMEHHH TEXHOJOTHH Ha
oOydyeHue, GopMH Ha OpraHW3alus [eHHOCTTa Ha CyOeKTa Ha
obpa3zoBareNHus MPOIIEC, OLEHIBAHETO HAa HETOBHTE PE3yJITaTH, B
aHaNM3MpaHara JMTepaTypa SICHO ce o4YepTraBa M HEOOXOIUMOCTTa
OT 20MOGHOCM HA YYUMEnume nO MY3UKd 3a Op2aHU3UpaHe u
nposexcoane Ha MY3UKATHO-USNBIHUMENCKU OeliHoCmu, TIPSKO
CBBP3aHH CHC 3HAHWS W YMEHHS 3a YNPAaBJICHHC HA YOBCIIKHS
MOTEHIMAJl ¥ HErOBOTO Pa3BUTHE, KOETO OT CBOsSl CTpaHa Haiara
HEOOX0MMOCTTa OT (OpMHUpaHe Ha JHUACPCKH KadecTBa U
YIIPaBJIEHCKA KOMIIETEHTHOCT Y CTYAEHTHUTE - OBICHIA YIUTEIH 1O
My3HKa.

N Tl KaTo B CHBPEMEHHOTO YYHWIIHIIE MY3UKAIHO-
H3ITBIIHUTENICKATA EHHOCT Ce OCBIIECTBSBA IPH HAIUYHETO Ha
MHOTO TPOMEHH IO OTHOIICHHE Ha IeNH, 3a/Jadd, CTaTryc H
YCJIOBHSI, CBILIECTBEHO € J]a C& OTOCNEKH, Y€ TO3ULUITA Ha YIUTEIs
no MySHKa € AMHAMHU4YHA, NMEAArorvdyeCKu M ICHUXOJOTHYCCKH THA
Bapupa U ce mpomeHs. B m30paHaTa OT HEro apxXMTEKTOHHKa Ha
yYpOKa H3IIBIHUTENICKUAT TPOIEC HMa OMNpENeNICHH BpPEMEBU
TPaHUIM, pas3rpblia Ce B HENPEKbCHATO MPOMEHSIIH Ce
paboOTHH/TIEIarOTHYEeCKH CHUTYallkd C BHCOKA JWHAMHKA Ha
pelaBane Ha My3HMKAJTHO-U3BIHUTEICKHUTE 3a1a49u. Te3u ycnoBus,

KakKTO ¥ OOCKTHBHHTE TPYAHOCTH, KOUTO BB3HUKBAT IIPU
MY3UKAJIHOTO U3IBJIHEHUE, NOPpaau IpoHeCyaIHO-JUHaAMUYHATa MY
CBIIHOCT " HECTaOMIIHOCT KaTo CucTema, ca CEpro3Ha

MPEIOCTaBKa 3a MPOU3BOJHOTO M CTUXHHHOTO My peaju3upaHe
HECHI'YPHOCT B Objienus pesyntar [8, c. 6].

BB BpB3Ka ¢ TOBa € HEOOXOUM CIeIHaIeH MOAX0Md, HACOUCH
KbM pa30bupaHe Ha CBIJHOCTTa Ha OpraHH3aluaTa Ha
XYIOXKECTBEHHTE JEHHOCTH KaTO IPOCTPAHCTBO HA B3aHMMOBPB3KH,
B3aMMOJICHCTBHS M B3aMMOOTHOLICHHS MEXKIY YYCHHUK M Y4YUTel,
olOenuHsBaliku TH ¢ obmiata muaes 3a XyIO)XKECTBEHO TBOPYECTBO,
UHTErpUpalKy 3HAYEHHUSATA, LIEIUTE U LICHHOCTHTE Ha ISHHOCTUTE U
KOMYHHUKAIMATa B HM3KYyCTBOTO. VIMEHHO TaKkbB Op2aHu3ayuoHeH
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¢axmop B TPOCTPAHCTBOTO Ha B3aMMOAEHCTBHE C MY3HKAITHOTO
U3KYCTBO C€ SIBSIBAT XOPOBOTO MIEEHE U AUPIKHPAHE.

Counanaure (YHKIUM HAa IJUPHUTEHTCKHS >KECT OMPEeNsT
MpPEeBPBIIAHETO My B pabOTHA MpaKTHKa WM OeNer Ha ONpeeneHo
HUBO JVPHUICHTCKM 3HAHMS, YMEHHs, KOMIICTEHIHUH, CIIe]
KOHKPETHH HAYMHU Ha OOydYeHHE W peallM3HpaHe B OINPEHEICHO
npoctpancTBo. ETo 3amo odupueenmckama Oeiinocm € W €IUH OT
¢daxropute 3a QopMmHpaHe y yUHTENs [0 My3WKa Ha 3HaHUS U
YMEHHSI 3a OpraHM3alUsTa M YNPaBICHHETO HA  CHEU(pUUICH
coLMaJieH MoIeNl Ha ,CBAT Ha M3KYCTBO’, ONpENEeNeH KaTo
MPOCTPAHCTBO HA B3aHMOJEHCTBHE C MY3HMKAJIHOTO H3KYCTBO.
IIputexaBanero Ha  JUPUTEHTCKA  KOMIIETGHTHOCT  3a
B3aMMOJICHCTBUE C MY3WKAJTHOTO M3KYCTBO C HEHHHTE CTPYKTYpH,
HHMBa, €Taly ¥ IIeJarorMyecky YCIOBHS Ha (opMHpaHe, aBa
BB3MOXKHOCT Ha CTyAeHTa Ja ObJe yCHelleH PHKOBOIUTEN Ha
MPOLIECUTE HA TOBA B3aUMOJICHCTBUE B PA3IMYHUTE MY aCIIEKTH.

TeopeTHKO-MEeTOJONOTHYHUAT ~aHalW3 Ha ChBPEMEHHUTE
KOHIIETIIIMM 32 XOPOBOTO II€eHE W [IUPIDKUPAHE YTBBPXKJIaBa
Hay4YHO-000CHOBAaHOTO pa30OHpaHe 3a TIAXHOTO MACTO U 3HAYMMOCT B
oOpa3oBaTeqHusl TpoIec HAa OBACIINTE YYUTENH IO My3WKa W TH
OIIPEENAT KaTo JEWHOCTH C BB3IHUTATENeH, 00yJaBall U pa3BUBAILl
xapakTep. [IpeBHua THIKYBaHETO Ha ,,AHTEPAKTHBHUTE METOIH B
00pa30BaHMETO KAaTO MOJEN 33 M3rPaXAaHe Ha 00pa30BaTEIHUS
Juanor, KoeTo NpaBHM Y4acTHETO Ha CTyJEHTUTE B Ipolieca Ha
o0ydyeHHe aKkTHBHO, a He MAacHBHO [2], MOXe [a ce cuuTa, ue
WHTEPAKTUBHOCTTA TIPH XOPOBOTO IIEeHE U JHUPIDKHpaHe e

3aJI0KCHA B KOMYHHUKaTUBHaTa CBIIHOCT Ha MY3UKaJIHO-
U3II'BJIHUTEIICKUA IMIPOLEC.
B TO3H aCIICKT HC3aBUCHUMO oT NnepuMeTbhpa Ha

00pa30BaTEHOTO MPOCTPAHCTBO, B KOETO CE PEATU3UPAT XOPOSOHO
neemre u OUpUMICUpaHe Kamo UHMePAKMUGHA Gopma Ha My3uKaIHO-
USHBIHUMENCKA OElIHOCT OCUYPABAM.

- yuene upes Oeiicmeue, B TIPAKTUUECKaTa OPUEHTALUs Ha
JNEHHOCTUTE M BHCOKAaTa EMOLMOHAIHOCT Ha IPEKHBSBAHUATA,
BOZCIIM [JIO TPOMsSHA Ha [OBENCHHETO Ha oOydaBaHHTE,
NPEBPBIIAIKN T B aKTHBHH YYaCTHHIIM, KOUTO OBJIa/sBAT 3HAHUS,
OpOSIBSIBAT  JIMYHO  OTHOIIGHHE M CHOJETAT CMOLMH |
IPEKUBABAHUS

- unmepaxmusna obpasoeamenna cpeda: MPEKUTE NEHHOCTH,
HACOYEHH KbM KOHKPETHHTE NMPOMEHJIMBH, KOUTO XapaKTepH3UPaT
M OKa3BaT BIHMsSHHE Ha MeBYECKaTa ACHHOCT B TOYHO ONpeleieH
MOMEHT M MSCTO C€ PasrpBILIAT B MY3UKATHO-USHbIHUMENCKUME U
nedazocuyeckume cumyayuu,;

- cneyuguuna Qopma Ha 0bwyeare, TPH  KOETO
B3aMMOJICHCTBUETO MeXly 00y4aBaHH ¥ OOy4IHTE] ce OCHOBaBa Ha
3pUTEIHUTE, CIYXOBUTE U ,,BBTPEUIHHUTE” (IICHXOJIOTMYECKUTE)
KOHTAaKTH, CIIOMAaraiiy B3aMMOpa3OMpaHETO M Ce peaju3upa B
MOMEHTHTE Ha OCH3HATO YIPAaBICHHE Ha MY3HKAIHO H3IIbIHCHUE
(M3IBJIHUTEIICKUTE NEHCTBHS) 110 BpEMe Ha NeBYecKaTa JeitHOCT;
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- 8wv30eticmsue Ha obyuumens Hao obyuasarume, ONpPEAEIECHO
KaTO aKTHBEH EMOLIMOHAIHO-BOJICBH HMITYJIC;

- KOMYHUKAYUA 8 XOPOBOMO NeeHe Kamo 2pynosd negueckd
detiHocm, KaTO XYAOKECTBEHO OOIIyBaHE, HUMAlI0 OIpEACICHU
HH(OPMAIIOHHO-OpTaHU3HPAIIH, a(eKTHBHO-OLICHBYHH,
peryJIaTHBHO-ONEPaTHBHH (YHKIIHH;

- nedacocuyecko 83aumooelicmeue KaTo crenuudHa Gopma
Ha oOmryBaHe, IPH KOETO MY3HKAJIHOTO IIPOM3BEICHUE €
€THOBPEMEHHO NPEIMET U CPEACTBO Ha 0OIIyBaHE.

Eto 3amo npu oOydyeHumero Ha ObAemIUTEe NeJaro3d Mo
My3uka (OKychT Ha 0Opa3oBaTeNHHUs Ipouec TpsiOBa na Obae
HACOYEH KbM MHOBATHMBHM M HMHTEPAKTHBHM 00pa3oBaTEIHU
TEXHOJIOTMH U METOJU, KOUTO MO3BOJISBAT HA OBCIIHS CIICIIHAIHCT
Ja pa3BUBa 10 Hal-NOOpHS HAYMH YMEHHATA, CHOCOOHOCTUTE H
KOMIICTCHIIMUTE CH, HEOOXOIMMH 3a YyCIelIHaTa My Obenta
JICHHOCT.

W3ydaBaneTo Ha OUpIXHpaHe OT OBACIINTE IIEAAro3u IO
My3HKa ¢ 0a3a 3a:

- (hopMHpaHe Ha CIIOCOOHOCTH y CTYACHTHUTE 32 MPOECKTUPaHE
Ha NOAXOMAIIM NEHCTBUS 32 ONTHMAIHH IIEAArOrHYeCKH PEILCHHs B
JaJIcH! My3HKaJIHO-00pa30BaTeIHU CUTYALIHH;

- CaMOCTOSITEJIHOCT B OpPraHM3MPAaHETO Ha MY3UKaJIHO-
nejaroruueckara JA€HHOCT 3a  pelllaBaHe Ha  ONpeJeIeHH
00pa3oBaTeNHU 3aa4H;

- BB3MOXKHOCT 32 OBp30 ajanTHpaHe KbM IPOMEHSIIUTE ce
po¢eCHOHATHH YCIOBUSL.

OcobeHocTHTe Ha B3aMMOJCHCTBHETO HA CTYICHTUTE C
NPOU3BEACHUE Ha MY3HKAIHOTO H3KYCTBOTO CE€ H3BIMYAT OT
KOMYHHKaTHBHATa (YHKIHUS Ha M3KyCTBOTO, KOSTO:

e OTpa3siBa KOMYHHKATHBHHMS Xapakrep Ha TBopOarta,
00001aBaliki  BB3MPOU3BEKAAHETO HA PA3NMYHU CUTyallld B
MY3HKAJTHO-M3MIBIHUTEICKHS MIPOLEC, MOJCITUPAKH caMuUsl IPOLIEC
Ha KOMyHHKanus [6];

e (ukcupa B CTpyKTypaTa Ha caMara paboTa CHCTeMa OT
TEXHUKH 3a OpraHM3HMpaHe Ha MY3HKaJIHO-M3IIBIHUTEICKUTE H
KOMYHHKAI[MOHHHUTE mporecH [5];

e ompezeNns 3aBUCHMOCTTA Ha MBJIHOTATa Ha OOIIYBaHETO €
MY3UKaJHOTO M3KyCTBO OT JIMYHUTE KayecTBa Ha CTYIEHTa, OT
HErOBOTO BB3IPHATHE, OT IPUIOCTEH KOHTAaKT C O3Byd4aBalllOTO
npomssenenue [10].

B mpomeca Ha TOBa B3aMMOJCHCTBHE aKMUGHOCMMA HA
CTYACHTHTE € ChCPEJOTOYCHA BBPXY TPHTE THIA IO3HABATEIHH
TPOLIECH: BU3YaJIeH, CIIyXOB M KHHECTETUYEH, KaTo 00y4YeHHETO ce
OCHOBaBa Ha BCHYKM THUIMYHM 3a HEr0 BHJOBE AaKTHBHOCT:
oburyBaHe, W3Cie/IBaHe, IMO3HAHHE, NPAKTHYECKO MPHIIOKECHHE.
OOy4eHHeTo ce OCHOBaBa Ha ONUTa M KOHTEKCTa, KOMTO IPAaBST
CTYIEHTHTE JKeJIaelli MU CIOCOOHU JIa yuar.

CpImi0 Taka XOPOBO-M3IIBIHUTEICKUTE U JUPUTCHTCKU
JEWHOCTH M3UCKBAT aKTUBHOCT OT CTpaHa Ha CTY/ACHTHTE B CBOETO
COOCTBEHO Y4YEeHE M aKTMBHO yYacTHE B yYEHETO Ha ChCTYACHTHUTE
cu. OBJa/iiBaHETO Ha XOpOBara MapTHTypa W HeWHaTa My3HUKaJIHO-
H3IBJIHUTEINICKA pEallH3allisl BKIIOYBA CTYICHTHTE B MHOXXECTBO
W3CJIE0BATEINICKU JISHCTBHS, TOOIIPSBA TAXHATA KPEATHBHOCT, J[aBa
BB3MOXKHOCT 3a HU300p M pasHooOpa3ue OT B3aUMOJCHCTBUSI.
PemiaBaneTo Ha U3ITBJIHUTEIICKUTE U TBOPYECKHU 3a/1a4Uu U THPCEHUA
Bb3IMTaBa HETPAAUIIMOHHO, TBOPYECKO, IIUPOKO, OTKPUTO MU
ACOLMAaTUBHO MHCJICHE. XOPOBOTO M3IBJIHUTENICTBO Ch3/aBa
npUBJIeKaTeIHa OOKpBXKapalla ydeOHa cpela 3a CTYICHTHTE,
OCHOBaHa Ha 0ajaHca MEXAy TAXHaTa MHHIMATHBA U JUIEPCTBOTO
Ha TpernoiaBaTes.

Teoazozuueckomo e3aumooeticmeue ¢ crienuduaaa popma Ha
oOmyBaHe MeXIy CTyAEHTUTe, Ilefarora W CTyJEHTUTE WU
MY3UKaJHOTO  MNpPOW3BEJACHHE, TIPH  KOETO  MY3HMKAIHOTO
HPOM3BEICHHE € €JHOBPEMEHHO NPEIMET U CPEJCTBO Ha OOLIyBaHe.
Xy0KECTBEHUAT JUATIOT MEXAY Ie1arora, My3uKara u CTyIeHTUTE
ce pealm3mpa, NpH YCIOBHE, 4Ye CpEACTBaTa Ha OONIyBaHE ca
NMPOXYKTH Ha  XyHOXKECTBEHa  JeHHOCT.  XyHOXKECTBEHOTO
ChIbpPXKAHUE Ha IPOU3BEICHUETO aKTyaln3upa CyOeKTHBHOCTTA U €
B OCHOBaTa Ha TBOPYECKHUS QHAIOr C IEJarora, Karto IOCPETHUK
MEXIy CTYACHTA-M3IBIHATET M KOMIIO3UTOpa Ha MY3HKAJIHOTO
npousBenenue. CpencrBata, 4Ype3 KOMTO €€  OCBILECTBSBA
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KOMYHHKAIUATA (XyZIOXKECTBEHOTO o0rryBaHe) npu
HEJarorn4eckoTo B3aUMOAECHCTBUE ca: PeUTa, IMYHO M3IIbIHEHHE C
[J1aC W/WITH HHCTPYMEHT, IUPUTeHTCKH kect [7, ¢.107].

ITo Bpeme Ha 0OY4EHHMETO 3a IIOCTHI'AaHE HAa IOCTABEHUTE LEIIN
1 e(peKTUBHOCT Ha 00pa30BaTENIHMS IIPOIEC MIUPOKO Ca 3aCTHIICHU
MHTEPaKTUBHU 00pa30BaTEHN TEXHOJOTUHM M METOJH, 3HAUUTEIIHO
aKTHBUpANIM IPOLIECHTE HA YCBOSBAaHE WU 3aTBbpXKJaBaHE Ha
BOKAJIHO-XOPOBHTE HAaBHIY, [aBallld HOB CTHMYJ 3a TBOpYECKa
KOJIEKTHMBHA padoTa, ch3JaBaliy aTMocdepa Ha ChTPYIAHHYECTBO U
001110 MO3HAHUE 32 My3HUKaTa.

ITpu ochlecTBsABaHE HAa 0Opa30BATENIHUS MIPOLEC CE NpHIarar
TPH OCHOBHH TPYIH UHMEPAKMUGHU Memoou: CUTYallHOHHH,
JUCKYCHOHHM M ONMTHH (EMIMPUYHH), KOMUTO MOAIOMArar
Pa3BUTHETO M YCHBBPIICHCTBAHETO HAa JIOTHYECKOTO MHCIEHE,
aKTHBU3HMpaHEe HAa BHUMAHMETO, IAMETTa, BOOPAKCHUETO, BOJIATA,
eMOLIMUTEe W YyBCcTBaTa. B chIIOTO Bpeme Te ocUrypssar Iporeca
Ha M3rpaXAaHe Ha IBUTATEIHUTE HAaBUIM, yCHBBPIICHCTBAHE Ha
JMPUTCHTCKAaTa TEXHUKA M M3rpaXkJaHe Ha HABMIM 3a yNpaBJCHUE
Ha MY3MKaJHOTO M3IIbJHEHHE. VHTEpaKTHBHUTE METOIH ca
CBBp3aHH C M3MOJ3BaHE Ha Oorar HabOp OT WMHTEPAKTUBHH
TEXHOJIOTHH

T'oBOpeiiKy 3a M3MOI3BAHETO HA UHMEPAKMUGHU MEXHONI02UU
cleliBa 1a ce IoJdeprae, ue M3MOJI3BaHETO Ha aHCaMOIOBO-XOPOBO
HIeeHe B CHCTEMaTa Ha 00pa3oBaTeNHUs MPOLeC caMo 110 cede cu e
CaMOCTOSITENIHA MY3UKaJIHO-00pa30oBaTeIHa TEXHOJOTHs, JaBalla
OBp3U U YCTOWYHMBHU pe3yATaTH MpH 00yueHHeTo Ha cryneHtute. C
YMENOTO  ChACCTBHE Ha  IpenojaBaTeNisi Te  3aloyBaT
CaMOCTOSITENIHO Ja y4aT, Jla aHAIM3UparT, 1a CPaBHABAT, /la NPaBsT
W3BOJM, J]a HAMUpAT peleHusl Ha oOpa3oBarenHu npobmemu. Toa
HpaBU M3KIIOUUTEHO HEOOXOAMMO H3ION3BAHETO HA MY3HKAJIHO-
XOPOBHTE TEXHOJOTHH TIPH H3TPaXKIAHETO HA XOPOBO-TIEBYECKHTE
YMEHHSI ¥ HaBHLM HA yYEHHINTE W PEUTHM3HPaHEeTO Ha e(eKTUBHA
HeBYecKa ACHHOCT B yaca M0 My3HKa.

Ot gpyra crpaHa, CbBpeMEHHaTa 00pa3oBaTelHA Mapaaurma
M3KCKBa OT TIe/Iaro3uTe HEeNPEeKbCHATO Ja pasliupsiBaT 00XBaTa Ha
CBOSITA KOMIIETEHTHOCT dYpe3 TMOJ3BAaHETO HAa pPa3HOOOpasHH H
WUHTEPAaKTUBHH METOAM, KOWTO MOTHBHpAT, aMOuuupar
eHTyCHa3upaT y4eHHIUTe MM. B TO3M CMHCBHI SCHO ce ouepTraBa
HEOOXOJMMOCTTa OT KOMIIETEHTHOCT, OCHTypsiBalia e(peKTHBHOTO
yIOpaBlIeHHE Ha MY3HKaJIHO-M3IIBIHUTEICKUTE JEHHOCTH BbHB
BcHukH (hOopMH Ha 00pa30BaTENHUS MPOLEC U ONpeeNila poiTa
Ha Y4HTENs MO0 My3HKa KaTO OCHOBHA (HIypa NpH yIpaBJICHHETO
My.

Karo pe3ynTaTr Ha aHajn3a Ha MPOBE/ICHA M3CIEI0BATENICKATA

paboTa CBC CTyAeHTHTE OT crenuanHocT Ilemarormka Ha
0o0y4eHHeTo Mo My3HKa € U3Boja, ue:

1. JlupureHnTckaTa  KOMIIETEHTHOCT II03BOJIsiBA  HA
CTYIEHTHTE  yCIemHO Ja  (GopMHpaT  mHepuMeTbpa  Ha
IPOCTPAHCTBOTO Ha B3aUMOJCHCTBME C MPOMU3BEJCHUE Ha
MY3UKaJHOTO H3KYCTBO, 4Ype3 ONTHUMAJHO YIpaBJIeHUE W

OpraHu3allis Ha JUPUTEHTCKUTE JSHHOCTH, B KOMTO C€ OYepTaBar
OCHOBAHMSTA 32 PEAIM3UPAHETO My B pasindHUTe (GOPMH Ha
MY3UKaITHO-U3ITBJIHUTENCKHUS TIPOLIEC.

2. CTyaeHTUTe OnpeneNiaT M NpuiiaraT AUPUTEHTCKATa
TE€XHUKa IPpHU AKTUBHOTO XYHOXXECTBCHO HWHTEPNPETHPAHE Ha
M3rpajicHus B CH3HAHHETO MM XYJOXKECTBEH o0pa3 W u30upar

nmoaxosina CTparerusd 3a OpraHusvpane Ha MY3UKaJIHO-
U3N'BJIIHUTCIICKUTE U AUPUTCHTCKH }1617’IHOCTH.
3. HpI/IJ'IO)KeHI/ITe neaarorndycCKku yciaoBus u

JeTepMHUHHpAIUTE TIpolieca Ha opMUpaHe Ha TUPHIKUPAHETO KATO
OpraHU3UPaHO MPOCTPAHCTBO HA B3aHMMOJCHCTBHE C MY3HKAIHOTO
U3KYCTBO (DaKTOPH, OCUTYpsiBaT (HOPMHUPAHETO M Pa3BUTHETO Ha
CbOTBETHATA JUPUIC€HTCKA KOMIIETEHTHOCT Y CTYACHTUTE, 6']))16].[_1]/]
Y4UTEIU 110 MY3HUKa.

4. OCMHUCHIIHETO OT CTpaHa Ha CTyAEHTUTE Ha
JUPUTCHTCKUTE JEHHOCTH M JUPWKHPAHETO, KAaTO Ch3HATEIHO
OpTaHM3UPAHO TPOCTPAHCTBO HAa B3aHMMOEHCTBHE C MY3HKAIHOTO
U3KYCTBO, BOAU 10 (popMmpaHe Ha TyXOBHO-TBOPYECKH BPB3KH U
XYMaHHCTHYHY, TUATOTHYHA OTHOIICHUS MEXIy CyOeKTHTE B TO3H
HPOIIEC;
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5. Upe3 u3BeneHHUTE U SICHO Pa3pabOTEHH KOMIIETCHIMH B
HACTOSIIOTO HM3CJIEABAaHE CE OpPraHM3Upa, KOHTPOJIMPA U OIECHs;BA
CTeNeHTa Ha (OPMUPAHOCT Ha yNpaBleHCKaTa KOMIETEHTHOCT Ha
CTYJEHTHUTE, KOSITO UM OCHIYpsiBA EKCIPECHBHO IOBEICHUE U
KOMYHHUKAaTHBHOCT, Pa3BUTHE Ha JIMJEPCKU KadeCcTBa, HEOOXOANMHU
B Obaemara uM npodecroHasHa JeHHOCT KaTo YIUTENN 0 My3HKa
[1].

Kommerenmunte, KoWTO mNpHAOOMBAaT CTYAEHTHTE IIPH
U3y4aBaHETO Ha JUCIMIUIMHATA TEeXHOJOTHHM B XOPOBOTO IE€CHE U
JUPWXKHpPaHe, ca CBBbP3aHH C (OPMHPAHETO Ha YMEHHA 3a
OpraHu3UpaHe, PHKOBOACTBO U PEalM3UpaHe Ha XOPOBO-TIEBUECKA
M3IBIHUTENCKA JIEHWHOCT, C IeN TMOCTHraHe Ha CBOOOIHO,
XYIOXKECTBEHO MY3HIMpaHe Ha TIECEHHMS MaTepual, 3ajeTHaT B
y4eOHHTE IPOrpaMy Ha JeTcKaTa rpaJuHa u 001000pa30BaTeTHOTO
yumimiie. Te3d KOMIETeHIIMH ca YacT OT OOIIMsS KOMIUIEKC
npodeCHOHATHA KOMIICTEHIMH, KOMTO ITPHIOOMBAT CTYACHTHTE,
3aBbpmBamy [lemarornka Ha 0O0y4eHHETO O My3HKa, CTEHEH
,.bakanasbp”.

Ha 6azata Ha MEX Iy IMCIUILTHHAPEH u
BBTPEHIHOJVMCINIUINHAPEH CHHTE3 Ha TIONYYeHHTEe 3HaHHA H
YMEHHS OT MY3HUKaIHO-TEOPETHIHUTE TUCIUILUIMHU U CyOCKTHHS
ONUT Ha CTyJEHTa CE OBJIAASBAT AUPHKUPAHETO U AUPUICHTCKUTE
JICMHOCTH B KOHKPETHH MY3UKAIHO-U3I'BIHUTEICKH JUPUTCHTCKU
IPaKkTUKK, B KOHTEKCT Ha B3aUMOJEIiCTBUE C MY3HMKaJIHOTO
n3kycrBo. ToBa Hamara QopMHpaHETO |  pa3BUTHETO Ha
JUPHUTEHTCKU KOMIETEHI[NN Y CTYAEHTHUTE, CBBP3aHU C €CTECTBOTO
Ha  MY3UKaJHO-U3IBIHUTEICKHTE  IEHHOCTH  (TEBUECKH W
WHCTPYMEHTAIHU) B YYHIUINE, KOUTO B IO-TOJISIMATa CH 4YacT ca
KOJICKTUBHHU JeHHOCTH. M3rpageHaTa TUPUreHTCKAa KOMIIETEHTHOCT
OCUTYpsiBa TIPAKCHOJOTMYECKOTO OCMHUCISHE Ha IPUIOCTHHA U
Pa3HOOOPa3HO MPOTHYAIL MTPOLEC Ha 00YYCHHETO 0 JUPUKHPAHE,
IPU KOETO BCAKO TEOPETUYHO 3HAHUE CE OCMHCISI HE caMo B
a0CTpaKTHO-ITO3HABATENEH, HO U B IPAKTUKOIIPYIIOKEH IUIAH.

ChHU3MEpHMOCTTa Ha KOMIETCHIIUUTE J[aBa BE3MOXKHOCT BBB
BCEKHM €IMH MOMEHT OT y4eOHHs IpoIec, He caMo Ja ce OTdeTe
HUBOTO Ha OBJAJsABaHE HAa y4eOHMS MaTepHall, KAKTO OT BCEKH
CTYJeHT, Taka W OT Tpymara KaTo IPUIO, HO M Ja CE€ YCTaHOBSAT
IPUYMHUTE 332 HEeJOCTaThbUYHOTO UM OBJIAJsBaHE, KOETO OIpeens
I'bTS, METOJIUTE 32 KOPUTUPAHE.

B To3m acnekt, nmpu oO0ydeHHeTO Ha OBAEIIUTE IEeAaro3u Io
MY3HKa, 110 JUPIDKUpaHe Ha IIpelieH IUIaH ce MOCTaBs He caMmo
OBIAAABAaHE HAa TEXHWYECKHUTE 3HAHUA M yMEHHs B oOiacTTa Ha
JUPWKHUPAaHETO, HO W KbM (OpMHpaHE Yy CTyASHTHTE Ha
eKCIIPECHBHO IIOBEACHHE M KOMYHHKAaTHBHOCT, C II€J ITOATOTOBKA
Ha KOMIIETEHTEH MeJaror-My3HKaHT, CIOCOOEH Ja OCBHIIECTBABA Ha
BHCOKO NMPO(eCHOHAITHO HUBO Pab0oTaTa CH C yISHHUIIUTE B YaCOBETE
0 My3MKa M W3BBHKJIACHHUTE MYy3HKaIHM JedHocTH. Ilpu
o0y4eHHeTo 10 JUpIKMpaHe Yy CTyaeHTuTe ce Qopmupa
KOMIIETEHTHOCT Ha 0a3ara Ha M3rpakaaHe 3HAHUs U YMEHHs, IPSIKO
CBBP3aHU C OBJAJABAHETO Ha CPENCTBaTa Ha HEMOCPEICTBEHOTO U
OIIOCPE/ICTBEHO OOIIyBaHE M ONPE/ETIeHO CONUATHO OBEICHHE.

KommerentHocTTa Ha CTyAeHTHTE, KOATO ce (opMmMHpa B
mporeca Ha O0yYeHHETO UM TI0 AUPYOKUPAHE, € BhTPEIIHA CHCTEMA
OT pecypcH, HEOOXoAMMH 3a e(eKTHBHO OpraHM3UpaHe u
PBKOBOACTBO Ha BCHYKH KOMIIOHEHTH Ha JUPUXHUPAHETO KaTo
OpPraHU3MPaHO MPOCTPAHCTBO HA B3aUMOJECHUCTBHE C MY3HKaIHOTO
U3KYCTBO (LleNH, IPUHIUIH, ChABPKaHUE, TEXHOJIIOTHH T.H.). Ts ce
pasriexzna Karo MHTEeTpUpaHa CHCTEMa, KOATO  BKJIIOYBA!
OTIepaTUBHO-TEXHOJIOTHYHY, HAYYHO-TEOPETHYHH ¥ COLUAIHO-
TICUXOJIOTHYECKH XapakrepucTuku [4]. Hamuumero Ha sicHOTa B
paMKHTe Ha BCSIKA OT KOMIICHTCHI[HTE, JlaBa BB3MOXHOCT Ha
CTYJCHTHTE Ja 3HAST W pa3dupaT TEOPETUUHHTE M IMPAKTHUECKUTE
OCHOBaHUs 3a IOCTUTaHE Ha:

- CaMOCTOSITEJIHOCT B OpraHU3UpaHe Ha JIUPUTEHTCKHUTE
JIEHHOCTH 3a pelllaBaHe Ha OTNpeieNeHn 00pa30BaTeHN 3a/1auy;

- BB3MOXHOCT 3a OBp30 aganTupaHe KbM MPOMEHSINU Ce
IpoeCHOHAIHH YCIIOBYS;

- CUCTEMHOCT IIPU U3IPaXKAaHETO HA NPAKTUYECKU YMCHUS U
HaBULUM Yy CTYJCHTUTE 3a OBJIAJAABaHE Ha 3ajadure IpuU
CaMOIIOArOTOBKA 32 CEMUHAPHOTO YIIPAXKHEHUE.
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OCMHCIIIHETO Ha XOPOBOTO MEEHE U AUPIKHPAHETO KaTo
UMHTEPAKTUBHO IPOCTPAHCTBO HA B3aHMOJICHCTBHE C MY3HKAIHOTO
U3KYCTBO J]aBa TOJEMH BB3MOXHOCTH OBACIIHS MeIaror-My3HKaHT
Ja obenuHU B cebe CH My3HUKaHTa-TEOPETHK, MY3HKaHTa-TPAKTHK,
3a J1a ce peaIN3upa KaTto yIuTeNsI-My3HKaHT.

Ipu oOy4eHneTo Ha OBIEMIUTE NEAATO3H 10 My3HKa (OKYCHT
Ha oOpa3oBaTenHus mpolec TpsiOBa 1ga ObAe HACOYEH KBM
WHOBATHBHH M WHTEPAKTUBHU OOpa30BAaTEHH TEXHOJIOTHH U
METO/IM, KOUTO MO3BOJIABAT Ha OBACIIHS CIIENUAINCT Ja Pa3BUBA IO
Hai-700pHs HAYMH yYMEHHATA, CIHOCOOHOCTUTE M KOMIIETEHIIUHUTE
CH, HeOOXOMMH 3a yCHenrHara My ObJemnta JeHHOCT:

e IIpuTeXkaBaHe Ha MPO(ECHOHATHN YMEHNS;

e CrmocoOHOCT Ja ce ajanTupa TI'BBKaBO B Pa3IHYHU
MEeJarornueckl  CUTyalldd, CaMOCTOSTETHO Ja  IpumoOuBa
HEOOXOIMMHTE 3HaHWSA, YMENO Ja I'M H3IM0J3Ba B MPO(ecHoHaIHa
paboTa 3a pelraBaHe Ha BE3HUKBAIIN IPOOIEMH;

e CHOCOOHOCT 3a HE3aBHCHMO KPHTHYHO  MHCJIEHE,
CrocoOHOCT Ja ce BIKAaT mpoOiieMuTe, BBH3HMKBAIIM B
JEWCTBUTEIHOCT, W Ja C€ HAMUpAT HaYMHU (METOIH) 3a TSAXHOTO
e(eKTHBHO peIlIeHHe, OCHOBAaHO HA HM3IIOJ3BAHETO Ha CHBPEMEHHU
TEXHOJIOTHY;

® SCHOTA B pa30MpPaHETO KbJE M KaK MOTaT Jia ce M3I0N3BaT
NpUIOOUTHTE 3HAHUS,

® CrIOCOOHOCT Jla reHepupa HOBM MJIEH U Ja T'M pazbupa
TBOPYECKH;

® T'BBKABOCT ¥ MOOWIJIHOCT IPH M3IOJI3BAaHETO Ha NHOBATHBHU
y4eOHHU TeXHOJIOTHH;

® OOIIUTEIIHOCT, KOHTAKT B PA3JIMYHU COL[HATHH TPYIIH;

e CHOCOOHOCT Jla pa3BUBAT CaMOCTOSITENIHO  CBOETO
HHTEJEKTYAIIHO, KYATYPHO W MOPAIHO HUBO [9].

Berpekn, 4ye KOJIEKTHBHOTO/XOPOBOTO IIEEHE € MpPaKTHKa,
KOSATO TEeHepHpa MOTHBAIMsA TEXHUKO-MY3HKAIHHA IIPOIEC,
M3UCKBAIl] IIOCTHUTAHETO HA OMNpENeNeHH LEeNH, MOXe Ia Obae
U3MOpUTENICH U JeMoTuBHpau] mnpouec. OBnajgsgBaHeTo H
NpPWJIAraHeTO Ha MHTEPAKTHMBHUTE METOAW M TEXHOJOTHH B TaKbB
MOMEHT I1Ie TO3BOJIM Ha CTY/ISHTHUTE B MPAKTUKATa CU HA YUUTENIN
0 My3HKa Ja TBPCAT W B CBUIOTO BpEeME aBTOPUTETHO Ja
YIpaBiIsiBaT 00pa30BATEITHUTE W THIKYBATEIHH IIPOIECH, KAKTO H
pa3bupaHeTo Ha TPOOIEMHTE M WHIVBHIYAaTHHUTE OYAKBAHUS Ha
nemata. [locodeHWTe OEWHOCTH JONPHUHACAT 3a MO-A00pa
atMocdepa B uyaca Mo My3uka, (QOKycumpaHe Ha BHHMAHHETO Ha
Jenara BbpXy JEWHOCTUTE, HaMasiBaHEe Ha HaIlPEKEHUETO, KOETO
MO3BOJISIBA TMOCTHIAaHETO Ha IMO-IO00pH pe3ynTaTd B ydeOHHMs

rnpouec. C’I)S,Z[aBa CC MOPOCTPaHCTBO Ha B3aHMOﬂefICTBHe C
MY3UKaJIHOTO H3KYCTBO, qpes3 ped)HCKCI/IH ce odyepraBar
OCHOBAaHHUATAa 3a MPAKTHUKyBaHE HA OIpEIEICHAa MYy3HKaJIHA
JIEHHOCTH 3a€THO.
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1. INTRODUCTION

Disclosing of information, i.e., active transparency, helps
LSGUs become more responsible in spending public finance,
promote the principles of good governance and integrity, and
enables managing the available data and information better, easier
and in more efficient manner as well. Although active transparency
is a relatively novel concept worldwide, yet it can be defined as
information published by the LSGU on its own initiative, i.e., not
necessarily upon submitted request for access to that information. In
such occasions, when a request for certain information is submitted
to the units, it is a matter of reactive transparency. [2]

Active transparency has been escalating especially in the last
few years, mostly due to the development of telecommunications
and computer science through which a favorable climate for
increased development of electronic communication and was
created which led to an increase in the number of electronic
documents, their proper generation, storage and easier transfer to all
citizens. [1] The laws and bylaws through which the LSGUs are
obliged to publish information on quarterly, semi-annual and annual
level additionally contribute to the increase of the active
transparency.

Precisely regarding the above-mentioned reasons, the paper
aims to make a brief analysis of the degree of practicing
transparency and accountability through the so-called active
transparency index [2] by nine LGUs from SWPR in R. N.
Macedonia in the period 2016-2023, through the analysis of
responsibility, integrity, budget and financial transparency,
information on the competence and services offered by the units
themselves, as well as the possibility and time frame within which
the units respond to the request for free access to public
information.

2. Legal regulation on active transparency in the
local self - government units in Republic of N.

Macedonia

Transparency, or active transparency, is a generally accepted
basic tool that promotes competition, increases the efficiency of
funds spent and reduces the threat of corruption, so its continuous
improvement relies on more effort.

The main legal basis for the active transparency of the
institutions, i.e., the LSGU, is mostly based on the Law on Free
Access to Public Information [5], and partly on the Law on Use of
Public Sector Data. [9] The Law on Free Access to Public
Information, in addition to regulating the conditions, manner and
procedure for exercising the right to free access to public
information available to LSGUs, provides publicity and openness in
the operation of information holders and enables natural persons
and legal entities to exercise the right to free access to public
information. [5]

Pursuant the law, the LSG units are obliged to regularly
maintain and update the list of information in any form they have
created or have at their disposal and to publish it in a manner
accessible to the public, most often it is a website and a bulletin
board of the LSGU itself. [5]
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In addition to this law, there are other laws and bylaws that
prescribe obligations for institutions to publish information, and the
goal is to inform citizens about the work of the units, as a condition
for encouraging participation in the creation and implementation of
policies at the local level. Additional provisions for active
transparency legislation are:

= Law on Local Self-Government - the LSGU bodies are
obliged, without compensation, to inform the citizens about
their work, as well as about the plans and programs significant
for the development of the unit; moreover, that the unit is
obliged to provide citizens with access to basic information
about the services provided, in a manner and under conditions
regulated by the statute [6]

= Law on Budgets - LSGUs are obliged to publish an annual
plan of revenues, other inflows and approved funds, budget of
grants, budget of donations, budget of loans and budget of self-
financing activities and the final budget balance, in the official
gazette of the unit [3]

= Law on Public Debt - according to the law, LGUs are obliged
to submit to the Ministry of Finance of RS. Macedonia no later
than 30 days after the end of the quarter quarterly, information
on changes in the balance of each borrowing in the previous
quarter, as well as changes in the balance of issued guarantees,
and the information must contain data on debt of public
enterprises established by the units, as well as companies that
are entirely or predominantly owned by the units [7]

= Law on Financing of Local Self-Government Units - LSGUs
are obliged to submit quarterly financial reports with an
explanation for the budget execution within one month after

the end of the quarter, to the Ministry of Finance of the R. N.

Macedonia and to the unit's council; after the adoption of the
reports, the mayor informs the public. If the reports are not
adopted, the president of the council publicly announces the
reasons for not adopting them [4]

= Law on Public Procurement - in accordance with the new
Law on Public Procurement of the R. N. Macedonia, [8]
transparency is one of the principles on which the regulation,
system development and implementation of public
procurement is based upon, and it is ensured by publishing the
public procurement plan, announcements and notifications that
are in accordance with the provisions of the law, tender
documentation. and public procurement contracts concluded
between contracting authorities and economic operators. [8]
The enacted law contains several provisions to increase
transparency in the public procurement process, and moreover
it contains specific anti-corruption provisions that may
contribute to reducing the corruption that is considered to be
greatest in public procurement

However, it is important to note that many LSGUs own a statute
as the highest legal act and govern with internal rules for publishing
of public information, therefore this active transparency helps the
units increase the efficiency of the spent funds and promote the
principles of good governance and integrity, especially for those
aspects that are not precisely regulated by the stated laws and
bylaws. All of the afore-said enables natural persons and legal
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entities to exercise the right to free access of information through
the flow of information within the unit (internal information), the
flow of information from the unit to the public (external
information), as well as the rights and obligations of the unit's
bodies and the local administration in exercising the right to free
access to public information.

3. Analysis of the active transparency index in the
local self - government units from the south -
west planning region in the Republic of N.

Macedonia

One of the most important tools for increasing active
transparency is the manner in which LSGUs offer their services to
the citizens, specifically whether they have enough communication
channels and enough information on their websites and social
networks in order to inform the citizens timely on how to proceed
upon a request for service. However, maintaining a maximum
active transparency is an issue in most LSGUs in R. N. Macedonia
and they seem lacking with interest in informing their citizens how
they spend public finance, although their interest regarding the
needs of the local population is to be of their greatest concern.

This article contains comparative analysis of the active
transparency index in the LSGU from SWPR in R. N. Macedonia in
a period of eight years i.e., 2016-2023. One part of the data is
provided as a sum of several previously conducted researches

related to the analyzed issues, another part as information provided
through the tool "Free access to public information”, in accordance
with the Law on Free Access to Public Information and the third
part by checking the websites and social networks of the units.
Statistically, SWPR is one of the eight planning regions in
Macedonia and one of the most developed tourist regions, which
includes nine LSGUs, namely Vevcani, Debar, Debarca, Ohrid,
Kicevo, Makedonski Brod, Plasnica, Struga and Centar Zupa. [10]
In accordance with the previously given methodology and
previously structured questionnaires on the state of fulfillment of
the obligation for transparency by the LSGU, the degree
(percentage) of fulfillment of the obligations has been determined,
i.e., the transparency index, which is obtained as a ratio between the
number of points awarded and the total number of possible points.
The maximum points that a LSGU can score are 71 points. The
active transparency of the units is divided into five groups,
depending on the degree of fulfillment of obligations, as follows:
(2]
= very good - 80-100% fulfillment of obligations
= good - 60-80% fulfillment of obligations
= average - 40-60% fulfillment of obligations
= weak - 20-40% fulfillment of obligations
= very weak - 0-20% fulfillment of obligations

Tab. 1: Ranking of the regions according to the active transparency in the period 2016-2023 [12]

_ 452 442 461 62 68.3 4 79 83 62.725 !
_ 508 509 486 598 654 66 73 75 61187 3
_ 496 492 425 532 594 74 84 82 61.737 2
_ 39.1 416 426 511 5438 61 67 75 54.025 “
South-west 436 381 367 544 51 57 73 78 53.975 S
_ 545 423 415 462 505 53 20 7 53625 6
_ 438 317 27 487 417 49 65 70 47862 7
_ 403 369 326 428 444 49 59 66 46.375 8
_ 45863 41.863 39.7 52275 55188 60375 7125 75 = =

From Table 1 and Chart 1 we can conclude that in the analyzed
period 2016-2023, all eight regions achieved an improvement in
active transparency in 2022 and 2023, except the South - east region
which in the 2023 year has 84% fulfillment or a negative decline of
-2%.

OEast
@ South-west

m Pelagonia region
O North-east

0 South-east
HE Polog region

Chart 1: Ranking of regions by active transparency for the period 2016-2023 [tab. 1]
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By default, the Polog and Skopje regions are at the end,
although 2022 year the Polog region achieved a big jump of 16
percentage points in its active transparency. The Skopje region is
not only last, but also has a small increase of 7 percentage points
compared to last 2021 year.

General, SWRP is constantly improving and in relation to other
regions ranks fifth with an average fulfillment of obligations of
53.975% or given by years in 2016 (43.6%), 2019 (54.4%), 2020
two 2022 - index 73% when the region jump as much as 16
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percentage points in relation to 2021 and 2023 - index 78%, when
the region has his best percentage according to the active
transparency

(51%), 2021 (57%) and poor fulfillment of obligations in 2017
(38.1%) and 2018 (36.7%). The best years for SWER are the last.

Tab. 2: Ranking of LSGUs in SWPR according to the active transparency in the period 2016-2023 [12]

_ 70.1 53.7 40.3 67.7 68.1
_ 448 418 448 53.8 58.1
_ 74.6 76.1 73.1 81.5 80.3
_ 35.8 164 403 66.2 63.8
_ 328 313 254 631 46.4
_ 46.3 52.2 47.8 64.6 74.6
_ 3 45 6 9.2 15.9
_ 53.7 493 448 64.6 39.4
_ 313 17.9 75 185 12.7
_ 436 38133 36.667 54.356 51.033

The final ranking of the LSGU in SWPR was performed based
on the percentage of fulfillment of obligations and it is tabular and
graphically shown in Table 2 and Charts 2 and 3. According to the
processed and presented data it can be concluded that in the

69 754 783 65.325 2
% 814 80 57.337 2
82  g57 857 79.875 .
2 g6 899 58.375 4
46 60 971 50,262 !
B 786 671 63.025 &
10 391 464 16.762 £
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56.444 72,677 78.111 = =

analyzed period 2016-2023, the municipality of Ohrid is constantly
on the first place and has a good fulfillment of obligations, and in
2021 even a very good fulfillment with 82%, which is the best
ranked unit in the SWPR.

Chart 2: Ranking of LSGUs in SWPR according to the active transparency in the period 2016-2023 [tab. 2]

But, the last two years (2022 and 2023) the municipalities of
Centar Zhupa and Kicevo took over the primacy of municipality of
Ohrid, which it had for years was undisputed in the first position in
the region according to the active transparency. In just one year
(2022), the municipality of Centar Zhupa improved its active
transparency by as much as 33 percentage points. In 2023 the
municipality of Kicevo took over the primacy of Centar Zhupa with
an improvement of even 37.1 percentage points compared to 2022
and from last year's penultimate place in region, is now in 2023 in
the first position. However, the situation with the municipality of
Ohrid is a bit worrying, because once the undisputed first position
in the region according to active transparency, Ohrid, is the fourth
place this 2023 year.
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The municipalities of Vevcani, Makedonski Brod and Debarca
continue to improve active transparency and alternately share the
second, third and fourth place in the analyzed period, while the
municipalities of Plasnica and Struga reach the last places, thus
remaining in the worst group of very poor performance. The largest
decline in the fulfillment of obligations is observed in the
municipality of Struga, which in the 2020 year has only 39.4%
fulfillment or a negative decline of -25.2%.
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C. Zhupa Vevcani

Struga

Plasnica
Ohrid

Debarca

Kichevo

Chart 3: Ranking of LSGUs in SWPR according to the active
transparency in the 2023 [tab. 2]

The other LGUs from SWPR do not practice active
transparency at the required and expected level so they should
principally follow the example of the municipalities of Ohrid,
especially the example from Centar Zhupa and Kicevo and
seriously work on solving the problem of active transparency by
regularly informing the public, open sessions at the council of units,
attendance at sessions, participation in decision-making by
organizing a referendum, civic initiatives, gathering of citizens or
by exercising the right to submit complaints.

CONCLUSION

The increase of the need, as well as the manner of providing
active transparency in the operation of the LSGU, amended by the
Law on Free Access to Public Information and other laws and
bylaws contribute to customary informing of the public by the local
self-government units. All of the above-mentioned allows the
information holders to show every movement of the information
they need to publish within their units, which gives the citizens the
opportunity to demand accountability and responsibility from the
units themselves.

However, comparatively analyzed data show that SWPR holds
the average fifth place with an average fulfillment of obligations of
53.975% according to the index of active transparency, although it
is the most developed tourist region in Macedonia. The fact that the
municipality of Ohrid is constantly on the first place and has a good
fulfillment of the obligations is to be welcomed, and in 2022 and
2023 providing even a very good fulfillment with 85.7%. The same
example follows the municipalities of Centar Zhupa (92.8%) and
Kicevo (97.1%).
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The other SWPR units should follow the example of the
municipalities of Ohrid, especially the example from Centar Zhupa
and Kicevo and seriously work on solving the issue of active
transparency through regular information to the public, open
sessions of the council of the units, attendance at the sessions,
participation in decision making by organizing a referendum, civic
initiatives, gathering of citizens or by using the right to submit
complaints.

Additionally, in order to improve the transparency and
accountability, the LSGUs should create an opportunity to organize
joint analyzes of responsibility, integrity, budget and financial
transparency, information on the competence and the services
offered by the units themselves.

They should also accept any remarks and conclusions arising
from active transparency research.
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1. Introduction

Reading books is essential for anyone who wants to master their
language skills and competences regardless if we mean native or
foreign language. However, teachers and also parents face great
difficulties to motivate 21% century students to read books. They, of
course, live in a totally different environment compared to the
young people of the 90s. Nowadays we are all surrounded by
computers, mobile phones, Al, VR, so many electronic gadgets and
all the information is just a click, a second ahead of us. Assignments
like “Read “Great Expectations” by Charles Dickens and write a
summary of the book!” are really hard tasks for our modern
students. This thick classic with its exuberant, colourful vocabulary
is great for improving language skills, but students today would
rather “google” the title immediately, download a summary from
the Internet or just watch a short video about the book. Probably it
is a psychological problem, too. Many psychologists report about
young people’s lack of patience or attention deficiency. Therefore
they quickly lose interest in long, descriptive and explanatory texts.

Focusing on foreign language classroom this paper aims to
search and combine new and traditional methods to encourage and
motivate learners to read more books. Some nonfiction books are
considered and observed as options for extensive reading.

To get maximum benefit from their reading, students need to be
involved in both extensive and intensive reading. Whereas with the
former, a teacher encourages students to choose for themselves
what they read and to do so for pleasure and general language
improvement, the latter is often (but not exclusively) teacher-chosen
and directed. It is designed to enable students to develop specific
receptive skills such as reading for gist (or general understanding-
often called skimming), reading for specific information (often
called scanning), reading for detailed comprehension or reading for
inference (what is 'behind' the words) and attitude. [1]

Extensive reading usually takes place at home or in a library or
any convenient place for the student at any convenient time.
Nowadays they can even choose to read e-books on their phones,
laptops, e-readers, etc. The main point is that students who read
independently become better readers, score higher on tests in all
subject areas, and have greater content knowledge than those who
do not. Next question is: what to read? A few factors need to be
considered: students’ age, their level of language competence,
school or university program, also their own interests. Teachers can
leave the choice to the learners according to their preferences, but in
this case students may not have enough experience to orient
themselves in the vast variety of books. The other option is for the
teacher to provide a list of or even a specific book for the students’
extensive, out-of-the-classroom reading.

This paper aims to suggest a list of some nonfiction books that
may be suitable for intermediate or advanced students, who are
studying English at high school or university. Also, different kinds
of accomplishing exercises are provided.
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2. Nonfiction books

Reading nonfiction books in the target language has two major
advantages: they can enrich students’ vocabulary in the field of
natural sciences with a great variety of terms and specific words in
context, so they can use them more confidently later and also they
expand students’ understanding of the world, challenge their
thinking and intelligence capacity.

The list of interesting and influential modern nonfiction books
can be very long, but here our attention will be focused only on
three of them.

1. Sapiens: A Brief History of Humankind by Yuval Noah
Harari

Yuval Noah Harari, born in 1976 in Israel, is a historian, public
intellectual, and writer. His works and public lectures on Earth’s
history, the future of the world, artificial intelligence, wars and
other contemporary problems are highly influential.

In his book Sapiens: A Brief History of Humankind (2011 — in
Hebrew, 2014 — in English). Harari examines the history of
humankind from the Stone Age up to the 21st century, focusing on
Homo sapiens. He divides the history of Sapiens into four major
parts:

e  The Cognitive Revolution (c. 70,000 BCE, the start
of behavioral modernity when imagination evolved in
Sapiens).

e  The (first) Agricultural Revolution (c. 10,000 BCE,
the development of agriculture).

. The Unification of Humankind (c. 34 CE, the

gradual  consolidation  of  human  political
organizations towards globalization).
e The Scientific Revolution (c. 1543 CE, the

emergence of objective science). [2]

This book covers 2.5 million years of human history and readers
may expect a dry repetition of names and dates, but actually, all the
information is provided in a comprehensible and captivating
manner. The author does not just tell us what happened, he also
offers a fascinating analysis of what historical events meant for the
humans living today. From the discovery of farming to the
invention of money, to the rise of monotheistic religions, to the
scientific revolution... they all changed our lives. The author also
argues if farming and monotheistic religions were good for
humankind or did they cause much more harm and suffering. The
book starts with a timeline of history, starting from “13,8 billion
years ago — matter and energy appear. Beginning of physics. Atoms
and molecules appear. Beginning of chemistry”, then “4,5 billion —
Formation of Earth” ... to the Present and the Future. It is a very
useful timeline that gives us a structure of what to expect from the
book. It is also useful for English learners because it gives them the
key vocabulary connected with the content: e.g., matter, energy,
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emergence, evolution, human species, extinction, mankind,

cognitive, agricultural, industrial, revolution, etc.

Though the four parts of the book are not independent, they can
be read separately by pre-intermediate students; they can even
choose the part that is most interesting for them. Thus, they will not
lose motivation if the language and the subject are more difficult for
them. Every part gives a vast field for interpretations because the
author not only states the facts that are already known for the
science but also gives his personal opinion about the historical
events. All this can provoke students’ thinking and encourage them
to express their own opinion in English, leaning on the vocabulary
they learn from the book.

2. “A Short History of Nearly Everything” by Bill Bryson

William McGuire Bryson, born in 1951, is an American-British
journalist and author. Bryson has written a number of nonfiction
books on topics like travel, the English language, and science.

In his book A Short History of Nearly Everything, the author
tries to understand the universe and human existence, attaching
himself to experts and reading their books, making science
entertaining and accessible. What makes it suitable for students is
that all the facts are presented in a funny, but at the same time
profound and clear way, and it is like an entertaining adventure in
the realms of human knowledge.

Bryson describes graphically and in nonprofessional terms the
size of the universe and that of atoms and subatomic particles. He
then explores the history of geology and biology and traces life
from its first appearance to today's modern humans, emphasizing
the development of the modern Homo sapiens. He discusses the
possibility of the Earth being struck by a meteorite and reflects on
human capabilities of spotting a meteor before it impacts the Earth
and the extensive damage that such an event would cause. He also
describes some of the most recent destructive disasters of volcanic
origin in the history of our planet, including Krakatoa and
Yellowstone National Park.

What is precious about this book is that science is presented in a
comprehensible, interesting, and even funny way that can draw
students’ attention. It is valuable that most of the significant
scientists are introduced with their great achievements, some of
which change the world, and also with some intriguing facts from
their personal lives that make the stories even more interesting and
appealing. Here is an example: “1905. In that year, Einstein
published three papers that revolutionized physics. In the same year,
he was turned down for two teaching jobs.” [3] Bryson pays the
deserved attention to Albert Einstein as a great physician and also to
his peculiar personality. The author reveals the weak personal traits
of many other great scientists. Here is another quotation that reveals
Bryson’s captivating writing style: “As he aged, Mendeleyev
became increasingly eccentric—he refused to acknowledge the
existence of radiation or the electron or anything else much that was
new—and difficult. His final decades were spent mostly storming
out of labs and lecture halls all across Europe. In 1955, element 101
was named mendelevium in his honor. “Appropriately,” notes Paul
Strathern, “it is an unstable element.” [4]

It is actually remarkable how much students can learn about
most of the profound scientific minds, living and dead. This book
has the potential to inspire students to search for even more
information about the scientists and their great inventions and to
read more specific books in the particular field. However, in A
Short History of Nearly Everything students have the opportunity to
become familiar with key vocabulary in geology, chemistry,
paleontology, astronomy, particle physics, etc.

Bill Bryson searches for answers to so many questions. His
interest is not simply to discover what we know but to find out how
we know it. How do we know what is in the center of the earth,
thousands of miles beneath the surface? How can we know the
extent and the composition of the universe, or what a black hole is?
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How can we know where the continents were 600 million years
ago? How did anyone ever figure these things out?

A Short History of Nearly Everything is full of fascinating
scientific facts; it uncovers the wonders of the natural world,
shedding light on topics often considered complex or intimidating.

3. “A Brief History of Time” by Stephen Hawking

Stephen Hawking, one of the greatest minds of our time (born
1941 - died 2018), was an English theoretical physicist,
cosmologist, and author who was director of research at the Centre
for Theoretical Cosmology at the University of Cambridge.

First published in 1988 A Brief History of Time makes the most
important theories, discoveries, and phenomena from the world of
physics accessible to everyone with just some general knowledge of
math and physics.

This remarkable book contains 12 chapters and also a glossary
where some scientific terms are explained, which makes it
extremely useful for English language learners. Here are some
examples from the glossary:

Absolute zero: The lowest possible temperature, at which
substances contain no heat energy.

Acceleration: The rate at which the speed of an object is
changing.

Anthropic principle: We see the universe the way it is because if
it were different we would not be here to observe it.

The content of the chapters is as follows:

e  Chapter 1: Our Picture of the Universe — an overview
of humanity’s evolving understanding of the universe,
from ancient cosmologies to modern theories of
relativity and quantum mechanics

e Chapter 2: Space and Time — it is discussed how
space and time are interconnected in a four-
dimensional framework known as spacetime.

e Chapter 3: The Expanding Universe - Edwin
Hubble’s observations are presented and the theory
that the Universe is expanding.

e Chapter 4: The Uncertainty Principle - principles of
quantum  mechanics, focusing on  Werner
Heisenberg’s uncertainty principle.

e Chapter 5: Elementary Particles and the Forces of
Nature - the fundamental particles that make up the
universe are discussed, and also the four fundamental
forces: gravity, electromagnetism, and the strong and
weak nuclear forces.

e  Chapter 6: Black Holes - concept of black holes, their
formation, and their properties — one of the main
topics in the book.

e  Chapter 7: Black Holes Ain’t So Black - the concept
of event horizons is introduced and the paradoxes that
arise when considering the fate of information that
falls into a black hole are discussed.

e Chapter 8: The Origin and Fate of the Universe -
various cosmological models are presented by the
author, including the oscillating universe and the no-
boundary proposal, and the possibility of a universe
with no boundaries or singularities is considered.

e  Chapter 9: The Arrow of Time - Hawking states that
not only is there the thermodynamic arrow of time,
there is also the psychological arrow of time (by
which we remember the past but not the future) and
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the cosmological arrow of time, the direction in which
the universe expands but does not contract.

e  Chapter 10: Wormholes and Time Travel - Hawking
explores the possibilities for time travel, using
Richard Feynman's sum over histories approach and
quantum theory.

e Chapter 11: The Unification of Physics - the author
states that physics is drawing closer to a complete
unified theory. This theory would fully explain the
behavior of waves and particles at the very smallest
levels of matter in quantum mechanics and the cosmic
behavior of the largest levels of matter under the
theory of relativity. [5]

e There is also a chapter where three great scientific
minds in the field of physics are presented: Albert
Einstein, Galileo Galilei, and Sir Isaac Newton.
Stephen Hawking has chosen to discuss each man's
relationship to and attitude toward science through
observation and speculation rather than repeating
well-known facts about them.

This book would probably be more appropriate for students who
are interested in physics and astronomy, but it can provoke interest
in anyone who asks themselves the big questions of time and the
universe.

As it can be seen from the titles, these three books have a lot in
common. They attempt to explain the history of our world in an
accessible, relatively short, and captivating manner. However, they
are very different, because their author had a different perspective,
education and beliefs. Sapiens: A Brief History of Humankind is
more philosophical, A Brief History of Nearly Everything is more
entertaining and A Brief History of Time is more scientific. Students
can like any of them, they can have their favourite, but the point is
these books are really significant, and they have the potential to
motivate students learn more vocabulary connected with the natural
sciences and also encourage them to express their opinion about the
history and the future of the Earth and humankind.

The three books start with the Big Bang theory about the origin
of the Universe and then continue to explore the history of
humankind but from different perspectives. Harari is more
interested in the development of human kind. He states that history
was shaped fundamentally by the agricultural, cognitive, and
scientific revolutions. These revolutions influenced organisms or
humans deeply. Thus, this topic simply acknowledges that the
origin of humankind and other organisms began from some simple
phenomena like energy and matter, atoms and molecules.
Nevertheless, Harari asks, “What was the Sapiens’ secret of
success?” Bryson, on the other hand, focuses on the development of
science and how the great scientists made their discoveries. The
book is actually an enlightening summary of contemporary
scientific thinking relating to all aspects of life, from the creation of
the universe to our relationship with the tiniest of bacteria. Hawking
reveals the history of time and humankind through the prism of
physics; Newton and Einstein are frequently mentioned in the book,
but also the author’s own ideas about the Universe, Black holes and
the future provoke readers. It can encourage students to question
their understanding of time, space, and the nature of reality.

3. Exercises

In ER, the purposes of reading are usually related to pleasure,
information, and general understanding, and reading is its own
reward [6]. When students read as much as possible, it is also
considered as one of the reading activities called Free Voluntary
Reading (FVR) or pleasure reading [7].

Even though extensive reading should be done mostly for fun
and general language development, giving the students a choice of
activities or tasks to complete while and/or after reading their book
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will help you keep them accountable for their reading and will let
the teacher know if they understand the gist of what they are
reading as well..

1. Writing a summary/ Presenting an oral summary of the
book

Usually students are used to writing summaries of fictional
stories, mentioning the main characters, the plot, and their own
feelings. However, making a summary of a nonfiction book is quite
different and challenging. The important thing here is for students
to understand the main ideas and manage to summarise them in a
few pages. It is not an easy task; they need to be familiar with a lot
of scientific terms in different areas of knowledge. It is a better idea
for lower level students to write summaries of particular chapters of
the book; they can even choose the ones that were most interesting
and comprehensible for them. It is better for their language
improvement if they are assigned to present the main ideas of the
author orally in front of the class.

2. Making vocabulary lists divided into different topics

It may be a little bit old-fashioned for our modern students to
use paper dictionaries to look up new words and make glossaries in
their notebooks. However, it remains one very useful and effective
exercise. Teachers should be more flexible and allow learners to use
online dictionaries, but to insist on writing down the new word not
only with their meaning in L1, but also with synonyms and
definitions. For extensive reading it is not necessary to test students
on these new words, it is far enough if they can use them in context.

The more difficult task is to divide their glossary into specific
topics. They can be, for example, different branches of science like
geology, chemistry, paleontology, astronomy, physics, etc.

3. Writing essays on problems mentioned in the book

Foreign language learners typically prefer to communicate their
ideas through written texts because they have more time to reflect
and double-check any terms they are unsure of. Composing essays
on issues covered in the book can be quite helpful because the
writer has a text to draw from, can quote from it, debate the author,
and express agreement or disagreement. It is preferable if the
assignment is given as homework

4.  Comparing the books — group work

The class can be divided into some smaller teams. Each team
will be assigned to read a particular book and then compare it to
other group’s book. What is important to be considered is that the
books should discus similar problems like the three books
mentioned above. The teacher’s task will be to prepare suitable
questions.

5. Discussing books

For this exercise, students need to read the same book for a
certain period of time and then the teacher to organise the debate as
a moderator. Students will express their own opinion about the
problems and questions in the book. Debates can also be organised.

According to Harmer discussing books after they have been
read does not just help to motivate the students, however. It is also a
way of helping them to remember what they have experienced and
encouraging them to use words and phrase from the text as they
discuss its content. This will prompt natural repetition of that
language. [8]

6. Reading paragraphs aloud and commenting on them as a

class

Students will have the opportunity to choose some paragraphs
from the book they have read, present them in front of the
classmates, and then ask for their opinion on the topics.

7. Comparing original text to the translation

Using the translations of the books has both positive and
negative sides. It would not be so good if students rely on the
translation for comprehension. But on the other hand, it can be
useful since they may not know all the specific scientific terms in
the field. They will probably need to find the explanation of certain
terms in their native language or even consult their natural science
teacher. Anyway, comparing paragraph from the original text and
translation in the student’s native language may have benefits like:
revising vocabulary and building more confidence in the learners’
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comprehension of the text and even increasing motivation in
reading scientific texts.

4, Conclusion

Reading nonfiction books in English can be highly beneficial
for intermediate and advanced students learning it as a second
language. It is mostly suitable for students with interests in
natural sciences and who have some previous general
knowledge in branches of science like biology, physics,
astronomy, etc. Reading books by influential modern writers
like Steven Hawking, Bryson, Harari may be motivating and
inspiring for young people to develop their language skills, as
well as their knowledge in different natural sciences.
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XOPOBOTO IIEEHE KATO I'PYIIOBA ®OPMA HA MY3UKAJIHO-
V3IbJHUATEJICKA JJEHHOCT B OBYUEHHUETO IO MY3UKA

Xpucro A. Aranacos

CHOIR SINGING AS A GROUP FORM OF MUSICAL PERFORMANCE ACTIVITY IN MUSIC

TEACHING
Hristo A. Atanasov

PE3IOME: B Ooknada ce paskpuea KOHYenyusima 3a u3noji36aHemo Ha XOPOGOMO NeeHe 8 CUucmeMmama Ha o0pazoeamenHus npoyec u
HEe208AMa CHUWHOCH KAMO 2pynosa popma Ha My3uKaiHO-usnbIHUMENCKa 0eliHocm 8 00yyeHuemo no mysuka. B mosu acnexm ce uskazea
meszama, ye neeHemo 8 cPyna NpumedlNcasd negyecKume U UNvIHUMENICKUmMme XapaKkmepucmuKkyu Ha XOPOGOMO U3NBIHEHUEe, HO He BCSAKO

2pPYnoso neeme e Xopogo neewe.

K/ITFOYOBH JIYMHU: xoposo neene, neguecka epyna, neguecka 0euHocn

ABSTRACT: The report reveals the concept of using choral singing in the system of the educational process and its essence as the group
form of musical performing activity in music education. In this aspect, it is argued that group singing has the singing and performing
characteristics of choral performance, but not all group singing is choral singing.

KEYWORDS: choral singing, singing group, singing activity

OyHKIUATA HA XOPOBOTO IIEEHE € MHOTOM3MEpHa, T.C.
OCBEH 00pa3oBaTtellHa, TS ChIbpXKa W MYy3HKaIHH, IeJarorniecky,
COIIMOJIOTHYECKH, TCHUXOJIOTHYECKH, KYJNTYPHO-HCTOPHYECKU U
npyru noinsu [3].

Karo 110 XOpoOBOTO TIIeeHE, B JONBJIHEHHE KbM
MY3UKQJIHATE U MHTCJICKTYaJHUTE YMEHHUs, Pa3BHBa M YYBCTBO 3a
NPUHA/UISKHOCT, CHTPYAHUYECTBO - COLMAIM3ALMS U OTTOBOPHOCT:
,»XOPBT YECTO CBHIIECTBYBA KAaTO COIMANHA Ipyma, B KOATO Xopara
Ipeny BCHYKO MOTaT Jia ce CpeliaT W oOLIyBaT C JOPYTUTe W Ha
BTOPO MSICTO Kato My3ukaiHa rpyma” [3]. Uecture cpeuy B rpymna
JOTIPUHACAT 3a CONMKABAaHETO Ha YYCHHIUTE, ChTPYAHHYECTBOTO
UM €IMH C APYr, MOOMIM3HMpAT TM 3a MOCTHI'aHE Ha OOLIM LejH,
,»CPE/l BAXKHUTE PE3YJTaTH OT XOPOBOTO MY3HKAJIHO M3)KUBSBAHE 34
YYaCTHHIIMTE € YYBCTBOTO 32 OOIIHOCT, CbBMECTHOTO Ch3JJaBaHE Ha
HEIllo, KOETO € T0-TOJISIMO, OT TOBA, KOETO YOBEK MOXE Jla Ch3/1ajie
cam” [4] u monpHHACAT 3a MPEOJONIABAHETO HA “UHIMBHAYATHOTO
Ero”, 3a pa3BuBaHe Ha KOJEKTMBHOTO CH3HAHHE Ha IEBUUTE U
YYBCTBO 32 OTTOBOPHOCT 3a OOIIMS YCIIEeX.

3a pasKpHBaHe € BaXHO Ja C€ HalpaBH CIETHOTO
YTOYHEHHE OTHOCHO NPWIIMKUTE M Pa3IMKHTE MEXIYy NOHATHATA
2pyna Vi KoieKmus.

a) epymama - OONIHOCT OT XOpa, KOWTO CH
B3aMMOJICHCTBAT BBPXY OCHOBaTa Ha OOIIM I[EHHOCTH, BIIUSIAT CH
B3aMHO U ca 000cO0EHH OT JIpyrHTe 3a IOBEYE WIM I10-MaJIKO
NPOJBIDKUTEIIHO BpeMe. 3a Tpymure oco0eHO 3HauYeHHe HuMa
KOHMAKMHOCMMma u 00uyeanemo.

0) xonexmueévm ce cxBalla Kato Bucmia Qopma Ha
pasBuTHE Ha Tpymnara. Toi e rpymna, KOSTO NpPHUTEXaBa COLHMATHU
LIEHHOCTH, (bYHKIMOHHPAIIH ozt BIIUSIHHETO Ha
OOLIECTBEHONOJIE3HH MOTHBH M HMa pasrbpHAaTa CTPYKTypa Ha
BBTpEIHA KOMYHUKAIHS M B3aUMOJICHCTBHE, KOUTO CE MPOSIBSBAT B
YCIOBHMSITA HAa BHCOKa KOHTAKTHOCT. OTHOIICHUATA MEXIY
NOHATHATA I'pyla U KOJICKTHB Ca KaTO OTHOUICHHUATA HApOJ KbM
BH/. BCEKH KOJIEKTUB € IpyIa, HO He BCAKA rPyMa € KOIeKTHB [6].

B TO3M acreKT MeeHeTo B rpyla MpUTEeKaBa MEBYSCKH M
U3IBJIHUTENICKA XapaKTePUCTHKU Ha XOPOBOTO H3IIBIHEHHE, HO HE
BCSIKO TPYIIOBO MEEHE € XOpOBO. 3a1[0?

B snureparypara XopbT ce HACHTH(HUIMpaA ¢ Tpynara Haii-
Beye 110 OTHOLICHHE Ha OPraHU3allMOHHATA H CIICHH()HYHOCT.

Mapun AHapeeB NOsCHABA, Y€ ,,[I0J rpyma ce pa3dupa
OOIIHOCT OT XOpa, KOMTO CH B3aUMOJICHCTBAT BHPXY OCHOBaTa Ha
0011 IEHHOCTH, BIMSAT CH B3aUMHO U ca 000CO0EHU OT ApYyruTe 3a
MoBeYe HIIH MO-MaJIKO orpesieneHo Bpeme’ [1].

e Macu ompeness Xopa Karo ,,KpeamugHa 2pyna 6e3
penmabunna yer”, B KOSNTO HOANBPKAHETO HA ,,IIOJIOKUTENICH
cueHapuii” B TpPyNOBHUTE OTHOIIEHMS ce rpaad Ha Oa3ara Ha
CILIOTEHOCT, SIMHCTBO M CBIVIACYBAHOCT, ITOJIKpEIa, MOOIIPSBaHe,
U3IUTaHO TEXHWYECKO DPHKOBOJCTBO. PBKOBOAMTENAT (AMPHICHT,
XOpMAiCTOp, y4MTeN 10 My3HKa M Jp.) OT CBOS CTpaHa, OCBEH
ponsta Ha ,,TEeXHMYECKH OTTOBOPHO JHMIle” OTHOCHO XOpoBarta
My3HMKaJlHa TPOAYKIHMS, TpsOBa Ja MOeMe OTrOBOPHOCTTAa U 3a
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OpraHu3UpaHe, YIPaBIeHUE U PHKOBOJICTBO Ha YOBEUIKHS PECypC B
xopa. [5]

XOpbT, KaTO coyuanHa epyna TpeNCTaBIsiBa JUHAMHYHA
Mpexa OT MeXIYJIMYHOCTHH OTHOIICHUS, IOJYMHCHH Ha BBTPELICH
pea W OpraHM3alys Ha XOPOBUTE JEHHOCTH. MOTHMBAL[MOHHUS
KaralmuTeT Ha TO3M BHJ TpyHa € KOH(QUIypUpaH MHpOIEC, YHATO
e(eKTHBHOCT 3aBHCH OT CIIOCOOHOCTTAa Ha TUPHUICHTa J]a MOTHBHpA
W yOpaBIsiBa IO TOCOKa KbM CBb3JaBaHe Ha OJarompusTHa
aTMoc(epa Ha KOJIEKTHBHO apTUCTHYHO (TIpe)Ch3/1aBaHe.

3a na ce cb3mane KpearuBHa aTMocdepa 1o Bpeme Ha
pabora B xopa, Tpsi0Ba 1a ce NOCTUTHE (POKyCcHpaHe Ha BHUMAHHUETO
Ha BCEKH €MH OT YYAaCTHULIUTE BBPXY ACHHOCTHTE, KOETO BOJH JIO:

- HaMalsgBaHE Ha  HANpPEKEHHUETO, IT03BOJISBALIO
MOCTUT@HETO Ha TO-I00pW pe3ynTatd B y4eOHHs
HPOILIEC;

- CBb3JaBaHE Ha MPOCTPAHCTBO 32 CIOAENSIHE Ha
npooieMH;

- ouepraBaHe upe3 peduiekcus Ha OCHOBaHHWSATA 32
NPaKTHKyBaHEe Ha ONpe/esieHa My3HKajHa ACHHOCTH
3ae1IHO.

OOennHSABaHETO Ha M3ITBIHHUTENUTE B TEBYECKa TpyIa,

KaKTO M KbM ChOTBETHHTE MM JICIIHOCTH ce XapaKTepu3Hpa c:

- IENEHACOYEHOCT - TPOleC Ha CHCTEMHH W
B3aHMOCBBP3aHU JEHCTBHS OT CTpaHa Ha YYUTEIS/AUPUTEHT 3a
MOCTUTAHE MTOCTABEHUTE 1IENU B IPyIIaTa;

- IPUBEXK/IaHE Ha MeBYecKaTa rpyna OT €JHO ChCTOSHUE B
JpYyro 4pe3 Bb3/eiicTBHE BbPXY HEHHHTE IPOMEHIIMBH, B pe3yiTaT
Ha KOETO Ts ce MPEBPhIIA B JUHAMUYHA YCTOIYMBA CUCTEMA;

- BB3MOXKHOCT 3a NOCTHIaHE Ha MakCHMaleH edekr or
paborara ¢ neBLHTE.

XopoBOTO TIeeHe (Haii-Bede KaTo M3BBbHKIAcCHa (opMma B
YVUMIMIIE) OCHrypsiBa UyISCHH YCIOBUS 3a (opMHpaHe W
oboraTsiBaHe Ha negueckama Kyimypa Ha YICHUIHUTE, KOSTO MOXe
na Ob/ie ompezieNieHa KaTo CHCTeMa OT 3HaHMS 1 YMEHHSI OTHOCHO:

®  [OJIOKHUTENHOTO UM OTHOLICHHE KbM IEEHETO M
reByecKara JIeHHOCT;

e  KPHUTEpUHTE Ha aKaJIEeMHUYHHS MaHHED Ha IEeHE;
MIEBYECKOTO M3KYCTBO U CBOMCTBATA Ha MEBYCCKHS
riac;

®  EMOLHOHAIHO—OOpa3HO
BOKAQJTHOTO NPOU3BE/ICHHE;

e  ympaBieHHe Ha coOcTBeHHMS riac (MEeBYECKH
pE30HATOpPU) B CBHOTBETCTBHE C IIOCTABCHHTE
H3IIBJIHUTECIICKH 3aJa4u.

ToBa M ompezelist XOPOBOTO IIECHE KaTo HEoOXoauma U
NPOAYKTHBHA KOJEKTHBHa (opMa Ha TBOpYecka JEHHOCT B
CBHBPEMEHHOTO 00I000pa30BATEIHO YUHIIHIIE.

U3I'BJIHCHHUC Ha

o XYHOOXKECTBEHO, C€CTCTUYCCKO u JAYXOBHO
BB3MIMTAaBaHE Ha  YYEHULIUTE IO [OBTI Ha
IIPAKTUIECKOTO 3ar03HaBaHC n TBOPYECKO

Ipech3faBaHe Ha Hali—1qo00pute o00pasmu  Ha
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XOpoBaTa My3HKa OT Pa3JIMYHU €II0XH, CTUJIOBE U

KaHPOBE;
e  BB3MUTABaHE Ha JIMYHOCTHH KauecTBna,
HeoOXoOuMH  3a  JAajeHa  npodecHoHalIHa
My3HKaJIHa JEfHOCT — TBOpYECKa aKTUBHOCT,
OTBETHOCT, CHJa Ha BOJATAa, IPHOPUTET Ha

KOJIGKTUBHATA BOJIS NIpe]] CyOCKTUBHUTE PELICHHS
U T.H.;

e  (Qopmupane Ha crenuandHH (CIyXOBH, BOKAJHH,
aHCaMOJIOBY, H3ITBIHUTEICKH W T.H.) HaBHIH B
mporieca Ha [eeHe B X0pa;

®  H3rpaX/AaHE Ha MPAKTHYECKU HABUIU M YMEHHMS 3a
pENeTHIMOHHA JICHHOCT B XOpa;

e  paslIMpsiBaHE HA IIO3HAHUATA W My3UKaJIHUA
KpBro3op;

e  pa3BUBaHE Ha  MY3UK&IHH  CIOCOOHOCTH
(4yBCTBUTEITHOCT Ha MEJIOAWYHUS U XapMOHHYEH
CllyX, My3HKajJHarta [ameT, pPUTMHYECKOTO
YyBCTBO, BOKAJHHS CIIyX, aHCAMOJIOBO MYy3HKAaIHO
U3ITBJIHCHHUE U T.H.);

e  JYXOBHO M3PACTBAaHE Ha IMYHOCTTA.

TpenBua copalHUTE CBOMCTBA HA My3HKaTa MOXEM

Jia ONpENeNMM IeBYecKaTa JSHHOCT M KOJEKTHBHOTO IEcHE KaTo
ellHa OT Hal-JOCTHIIHATE U JIEMOKPATHYHH MY3HKAIHH JACHHOCTH, a
MECEHTa — KaTO MOTBIIO CPEACTBO 33 MY3HKAIHO-ECTETHYECKO
pa3BUTHE M BB3NUTAHHE, KAKTO U 332 (OPMHpAHE HAa ECTETUYECKO
OTHOLICHHE KbM MECCHTa U MY3MKAIHOTO M3KycTBO. M Thil Kato B
CHBPEMEHHUTE HAyYHH Pa3pabOTKH BOKAIHOTO Pa3BUTHE HA JieiaTa
ce ompejens KaTo CIOXKEH IpOIec, KOHTO ce OCBIIECTBABA 4pe3
pa3BHTHE Ha BOKAJHHTE KAyeCTBa HA JCTCKHS IJIaC, MPHUCHIIH 3a
JlajieHa Bb3pacT, TO Y4aCTHETO UM B IPYNOBH (HOPMH Ha MEBUCCKU
JeHHOCTH cIoMara 3a pa3BUTHETO HAa HEOOXOAMMHMTE 3a TOBa
3HaHWS, YMCHHs, HaBHMIM M CIOCOOHOCTH. B mpuioxkeH miaH
U3II0J3BaHETO HAa XOPOBOTO IECHE KaTo MHTEpakTHBHa (opma Ha
MY3HKaJIHO-M3MbJIHUTEICKA JACHHOCT B ypOKa MO MYy3HKa OT CBOS
CTpaHa OCHI'YpsiBa MBJIHOTO BB3MPUEMAaHE U JIBIOOKOTO
HPEeKUBSIBAHE OT JCI[aTa Ha [IECCHTA.

OTroBop Ha BBIIPOCHTE MOKE JIH H3ITBIIHEHHETO B Yaca o
My3HKa J1a ObJie Xyl0KECTBEHO-TBOPUECKO, O€3 TOBa Jia ce ThPCH
KaTo pe3ynTaT OT IIeB4Yeckara MACHHOCT M KaKkBO OTJIHYaBa
XYZI0’KECTBEHO-TBOPYECKOTO M3ITBJIHEHHE B XOPA OT U3IIBIHCHHETO
B yaca mo my3uka maBa A. JIyk [2], cmopen KOWTO ,,...3a @cuuku
meopueckuam npoyec e eOur u cwviy. Pazmuxama ce cvcmou 6
moga, ue Mawabume Ha  MBOPUECMBOMO €A  PA3IUYHU,
Mamepuanvm e pasiuueH, KaKmo e pasiuden u pe3yimamvm u
He2080mMo 3HAueHUe 3a 0bujecmeomo.
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Abstract: - It has been at least 3 years out the risk of the Covid-19 pandemic around the world, a war that continues to have negative effects
on people's behaviour towards other risks because every day that everyday cases of complications are reported even in cases who passed it.
This paper presents an overview of the lives lost by Covid-19 in Albania during the first wave of the pandemic as well as the negative effects
of people who passed an infection or received the recommended treatment. The focus of our study is on the estimation of case fatality rates
(CFRs), referring to the accumulated Covid-19 case data from the World Health Organization website, using simple linear regression for
Albania and its neighbour’s. More than three years into the COVID pandemic, both the virus and the measures taken to control its spread
have affected people’s lives across the globe. But how can we fully quantify these effects? This is the main topic of this research work.

KEY-WORDS: - GLOBAL PANDEMIC, CASE FATALITY RATE, SIMPLE LINEAR REGRESSION, COVID-19 ALBANIA.

CONVERGENCE, ST-STRONG MEASURABLE.

1.0 Introduction

The subject About more than two years left the Covid-19 pandemic,
globally overall cases reaching more than 151 million. The
European region reported over 51 million new cases resulting in
more than 1 million deaths, where the trend in both new cases and
deaths is decreasing [1].

As a pandemic that has spread to every part of the globe [2], Covid-
19 pandemic has also affected people's lives. In its early stage this
virus was a ruthless march towards new cases and fatalities as well
[4], affecting globally the growth of infected individuals [3].
Furthermore, the Covid-19 pandemic developed due of apparent
prevention failures, leading in many countries to a significant
number of deaths and over-saturation of intensive care units causing
the imposition of a general quarantine in different countries [5]. The
Covid-19 evolution follows a life cycle pattern, and this pandemic
life cycles vary by countries, where different countries at a specific
point in time might be in different phases of the life cycles, so
Covid-19 is not completely random [6]. It is not easy to predict the
spread of the pandemic outbreak and its subsequent effects in the
country, [7] many countries like Germany, Italy, Spain, etc. we’re
not able to predict this, and Albania too.

One of the basic parameters used to understand better outbreaks and
their epidemiological features is the case fatality rates (CFR) [8]. In
this paper we focus on CFR estimates, which are time-dependent
and show a linear trend in the initial stages of the outbreak and they
can vary between populations and over time, depending on the
intersection between the causative agent of disease and
the environment as well as available treatments and quality of
patient care [9]. Generally, CFRs seeking the application of
advanced statistical methods because they tend to require
individual-level data that is less accessible in real time than the
number of general cases and the number of deaths [10].

New cases of infections and deaths from Covid-19 are still being
reported worldwide, we present an overview of lost during Covid-
19 in Albania from the outbreak of pandemic. We focus on
Albania's overall CFR, although CFR can be an approximate
estimate near the end of a pandemic, when the capacity of case
detection improves and outcomes of cases are mostly known.[11]
The next part of the article aims to compare Albania to the countries
of Kosovo, North Macedonia, Greece and Montenegro for a period
of a year starting from the outbreak of the pandemic in these
selected countries. Based on previous studies we use the simple
linear regression model and available data sets from the WHO
website on the cumulative confirmed cases and deaths due to
Covid-19. The output of the analysis provides helpful results for
planning actions and responses on the pandemic events among these
neighbouring countries.

97

2.0 Existing approaches

Various models have been used in recent studies to predict
incidence, prevalence and mortality rate of Covid-19, [12] also
many studies have been done in estimating case fatality rates of
Covid-19. In a prior study in Philippines, the CFR of Covid-19 at
the first few weeks of the outbreak was 4.35% ( 95% ClI: 4.12- 4.55)
with R? value of 0.97, which was higher than estimates in mainland
China and Italy as well as the global estimate, [13] while for
Turkey during fifteen days from the outbreak of Covid-19, CFR
was 1.85 (95% ClI: 1.513-2.181) with an R? value of 0.92 which was
comparable to fifteen days analysis of France as 1.979 (95% ClI:
1.798-2.159) and an R? value of 0.98, indicating the CFRs of these
countries at initial stages of the outbreak of Covid -19 was similar
[8].

Some researchers have shown that Singapore, Indonesia and the
Philippines were the top three SEA countries with the highest
record of Covid-19 infections from outbreak until May 21, 2020.
Indonesia and the Philippines had the highest CFR with 6.66% and
6.59% with R2%0f 97.95% and 99.43%, respectively while Singapore
had the lowest CFR (0.068%) despite high infections [14]. Above
we showed that CFR can vary over time, for instance, in China the
case fatality rate was reported to be 15% in the initial period, but
this estimate was calculated from a small cohort of hospitalized
patients. Subsequently, with more data emerging, the CFR
decreased to between 4.3% and 11% and later to 3.4% [15]. Shim et
al. reported that the adjusted CFR was estimated to be 3.36% in
Canada as of December 2020, however, the estimates at the
provincial level vary considerably [16].

3.0 Albania during pandemic

Luckily, in recent days there has been a decrease in case incidences
and the number of deaths in Albania [17] but the number of Covid-
19 cases globally remains at the highest levels since the beginning
of the pandemic [1]. On Albania the Covid-19 first case was
reported in Tirana( the capital of this country), on March 8, 2020
when a patient and his adult son who had come
from Florence, Italy tested positive and was confirmed by the
country’s Ministry of Health [18]. Albania is a country where
initially Covid-19 infection was controlled through lockdown of
entire country and later by restricted lockdown. The lockdown
began on 10 March, the country took a series of tough security
measures and depending on the cases of infection (where the
number of cases is increasing) a limited lockdown was imposed
[19]. The first death case was registered on 12 March, a 73 years-
old woman, hospitalized in the city of Durres who passed away. She
tested positive for Covid-19 and died due to cardiac and pulmonary
complications [20]. After an initial decline of the numbers in May,
and some stabilization after the lock down measures, an acute
resurgence of cases occurred over the last weeks of June, when lock
down measures were lifted. Tirana, Durres, and Shkoder were the
most affected regions [21]. While the number of Covid-19 cases in
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Albania began to stabilize by mid-December, the situation has
deteriorated again as of January 2021. While the daily rate of new
cases decreased to a low of 185 new cases per day on 4 January,
this was most likely due to less testing during the holiday period, as
the situation quickly reversed to more than 800 cases per day again.
Albania is ranked 15th in the world with 971 active COVID-19
cases per 100 000 inhabitants. As of 31 January, a total of 1 380
people has died from the virus, representing 46 deaths per 100 000
inhabitants [21]. As of 10 March 2021, 115,442 cases of Covid-19
had been reported in Albania, including 2,002 deaths and 113,440
recoveries [22].
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The period between the first confirmed case of infection and the day
before the first incidence of death was excluded in the calculation to
avoid bias on the slope component [13]. The simple linear
regression model in explaining y variation as more successful if R?
value approach to 1, usually shows a tight linear trend, therefore
this coefficient of determination could be an effective parameter in
estimating a good fit for the model [24].

5.0 SIMULATION AND RESULTS

5.1 The statistics of Covid-19 for the selected countries

Figure 2 shows the total cases of Covid-19 in the countries selected
for this study. Figure 3 summarizes the number of deaths of these
countries over the study period. The highest number of cases and
the highest number of deaths were reported on Greece. The
decrease of Covid-19 infections in Greece was probably attributed
to its relatively high population density [25], as many studies have
shown that the spread of a disease is directly related to the density
of the population in the area where the virus is spreading [14,16].
While the lowest number of cases and the lowest number of deaths
were reported on Kosovo and Montenegro, respectively.

Fig 1: Number of deaths and total cases of Covid-19 in Albania
from March 10, 2020, to March 10, 2021

Figure 1 presents the number of total confirmed cases and deaths of
Covid-19 in Albania from the outbreak of pandemic to March 10,
2021. As shown in Figure 1, there is a pronounced increase in the
number of Covid-19 confirmed cases within the inclusive dates of
this study (March 10, 2020 to March 31, 2021). The first entry in
the dataset (March 10, 2020) reported 12 confirmed cases from
Covid-19 and 1 death, while the latest record (March 10, 2021)
reported 25,666 confirmed cases and 485 deaths from Covid-19.

4.0 Statistical Model of the Study

4.1 Data Collection

This study used the available data from the WHO [23] website on
the accumulated confirmed cases and accumulated deaths due to
COVID-19 from the early days of March 2020 to March 10, 2021 in
selected countries. A simple linear model was employed in
estimating the case fatality rate within the inclusive dates of the
study (from March 2020 to March 10, 2021) using Microsoft Excel
tools. For each country the starting point for the regression model
was the first death; to avoid the impact of the initial number of
cases without any death or test on the CFR statistics, so the number
of samples for each country depending on the date when the first
case of death occurred [14].

4.2 The estimate of CFR

The CFR is calculated using a simple linear regression, expressed
from the equationl:

Y=ax+b 1
where the cumulative number of Covid-19 confirmed cases was
treated as the independent variable while the cumulative Covid-19
death cases is the dependent variable. The slope of the regression
line a is used as the case fatality rate and b was the intercept are
given in equation 2.

Using the formula in equation 3:

Cl=a=* t,; ,.(Se), 3
the confidence interval (Cl, 95%) is supposed calculated, while
tw2.0-2 refers to the value from the t-table for the degrees of freedom
n-2 and Se refers to the standard error of the slope provide from the
linear regression model.
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Figure 2: Number of total cases of Covid-19 for each country (until
March 10, 2021).
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Figure 3: Number of deaths in each country (until March 10,
2021).

5.2 Case Fatality Rate estimation

The results of linear regression for selected countries are shown in
Figure 4. The coefficient of determination (R?) values which was
computed from Microsoft Excel tools indicate that there was a
linear relationship between the accumulated confirmed cases and
the accumulated deaths of all the countries as of the dates covered
in the analysis. As shown in Figure 4, Albania, Montenegro and
North Macedonia have similar linear trends with higher R? values,
implying that the fatality rate will continue over time unless there
are major changes in testing methods, healthcare facilities,
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management interventions and other factors. Also, North
Macedonia compared to Albania, Montenegro and Kosovo has
experienced a sudden increase in slope during the early stages of the
pandemic and a slight increase over time. The decreasing trends of
the slopes of Albania, Montenegro, and Kosovo show that these
countries had managed well to flatten the curve of the disease over
time. In the case of Greece, the slope shows an increasing trend,
indicating an increase in the number of cases during the period
covered in this analysis. However, Albania, Montenegro and North
Macedonia were revealed to have the best line fittings.
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The CFR between selected countries varies from 1.32% in
Montenegro and 3.40% in Greece. The above values are lower than
the reported case fatality rate from the early stage of pandemic, [26]
because the CFR values of Covid-19 tends to vary over the course
of the epidemic [16]. Furthermore, the above values are lower than
the reported case fatality rate of previous coronavirus epidemics
[27].
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Country CFR(%) R(%)  Se  95%ClofCFR
Albania 171 9841 000011  1708-1.723
Kosovo 230 07.07 00002  2.389-2.30]
Novth Macedonia 2.9 0943 0000  2.909-2.920
Greece 340 0636 0.00035 3380334
Montenegro 132 0071 0.00003  1318-1321

Table 1: CFR and other statistics for selected countries

6.0 CONCLUSION

According to Lau. H 2020, the mortality rates attributed to Covid-
19 are subject to rough estimation [28]. We conducted an analysis
in five countries from outbreak of the epidemic until March 10,
2021. Regression analysis like linear is used to analyse the effect of
Covid-19 on these countries, a wide variation in CFRs is reported
(Table 1). Whereas Albania and Montenegro show a CFR less than
2%, Greece had a CFR of 3.40% (95%CI 3.38%-3.342%). Country
of North Macedonia had the second highest CFR 2.91% (95% CI:
2.90%-2.92%) among the five countries analysed. Referring to the
results of the study, the situation of the pandemic in Albania and the
Montenegro was more stable than other countries. However, based
on the number of confirmed cases, Covid-19 seemed to have spread
quicker in Greece since the report of first death, as compared to
other countries. However, it is still premature to issue a final
statement due to data limitations and other factors such as
interactions that may affect the overall analysis. This paper also
provides a useful CFR estimate of responses to the COVID-19
pandemic in these countries, because CFRs are essential for
monitoring an epidemic. An available database with these indicators
and information on control measures provides an essential source
for exploring further research and policy planning for response to
the Covid-19 epidemic [29]. A limitation of this study is the use of
aggregate deaths, recoveries, cases, and contacts data. Whilst these
indicators are convenient for monitoring and comparing the
epidemic trends by countries, further inference of risk factors on
transmission dynamics is not possible [30]. Another limitation lies
in assessing and determining the impact of different control
measures in selected countries. According to Flaxman et al. these
measures of social distancing and contact tracing are likely to
contribute to the reduction of Covid-19 transmission, as the reported
epidemic size was relatively small in these countries [31]. Although
the estimates of CFRs presented in this study consider individuals
of all ages in all countries, Covid-19 CFR estimates are known to be
highly dependent on age and gender [32].

7.0 DISCUSSION

Like other continents, Europe is affected by the Covid-19
pandemic. Since pandemics are concerned to the incidence, spread,
and control of disease, this depends critically on the use of statistics
to provide insight into how disease is transmitted from individual to
individual and place to place [33]. Since the first reported Covid-19
deaths in Albania on March 10, we have collected data [23] and
calculated CFRs for a one-year period through linear regression
statistical analysis. These data are not significant on their own so,
we estimated CFRs for neighbouring countries to provide a
comparable assessment of the Albanian scenario in relation to these
countries. Then, we calculated the overall CFRs of these countries
and tabulated the statistics for analysis. CFRs of all countries
investigated showed a low increase. Countries are difficult to
compare for several reasons. They may be using different case
definitions and testing strategies or counting cases differently, and
the profile of patients may vary between countries [10]. However,
this study is an attempt to record the statistical data on Covid-19
epidemiological data for Albania and the selected European
countries.
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HNudonemusi 1 MenniiHO BceKHIHeBHeE (0TPa3siBaHe HA MaHaeMusTa covid-19 B
ObJrapcKuTe MEINH)

Infodemic and media everyday life (coverage of covid-19 pademic in the bulgarian media)

Cnas4o Aranacos Unues
JHoxropant, [IpaBHO — ncTopudecku ¢axynret, FOrosamanen yausepcuret “Heodut Puiickn” - Braroesrpan
Email: slavi_korona@abv.bg

Abstract: We live in an era of accelerated digitalization. An era of smart phones, online communication and a limitless information field.
Through social platforms, every user has access to almost anywhere in the world. News spreads in fractions of a second. Despite some
researchers' alarming view of the irreversible process of technological development and the increasingly tangible recourse to alternative
knowledge, individuals seem to be doing brilliantly in the new online world. In 2020, however, something unprecedented happened - the
appearance of a new, mysterious virus caused information pollution of unprecedented proportions. Another thing happened - the user fell
into the trap of misinformation. And since the presentation of information, as we have already proven, is an extremely important factor in the
formation or deformation of public opinion, our spotlight immediately turns to the media - the "fourth estate" that has the privilege of
operating with it. Therefore, it is important to realize what responsibility this fact represents for the sources of mass communication. And
such a disaster as the emergence of Covid-19 reminds us of it in the event that all of us — rulers, media and consumers — have forgotten

ourselves in the desire to own it.

KEY WORDS: COVID-19, INFODEMIC, FAKE NEWS, DISINFORMATION, MEDIA

1. Yso00

XuseeMm B epa Ha yckopeHa aururtaimsanus. Epa Ha cMapT
TeneOHU, OHJAWH oOuIyBaHE W O€3rpaHMYHO HH(POPMAIOHHO
nione. Upes colpaHuTe miatpopmMu BCEKH NOTPEOUTEN UMA JOCTHII
JI0 TIOYTH BCSIKA TOYKA HA cBeTa. HOBHHHTE ce pa3lpOCTpaHsBaT 3a
YaCcTH OT CEKyHJaTa. BBIPEKH TPEBOXKHUS IIOTJIE] HA HIKOU
W3CIIeNIOBATENI BBPXY HEOOpaTHUMUs NPOIeC Ha TEXHOJIOTMYHOTO
pa3BHTHE M BCE I10-0CE3aEMOTO MPUOATBaHE 0 alTepHATHBHO
3HAHHE, M3IIISKAA, Ye UHIMBUIUTE CE CIPABST OJECTAIIO B HOBHS
onnaiiH cBaT. [Ipe3 2020 r. obade ce caydu Hemmo Oe3npereIeHTHO
mosiBaTa Ha  HOB, MHCTEPHO3CH BHPYC  IpEAM3BHKA
HHOOPMAILIMOHHO 3aMBPCSIBaHe C HEBIKAAHH J0cCera pa3MepH.
Cnaydu ce um omie Hemo — NOTPeOUTENAT TONagHa B KamaHa Ha
nesuadopmanusaTa. MabDopManusaTa, 6€3CIOPHO, € U3KIFOUYUTEITHO
BaXKHAa 0 BpeMe Ha KpH3a, HO KOrato TS € B HEOTpPaHHYECHO
KOJIMYECTBO 0e3 HeoOXOoOUMOTO (UITPHpaHE M peryilupaHe, ce
HpeBpbIIa B OCHOBEH MPoOJIeM, B KOHKPETHHS CITy4dail o-cepro3eH
M omaceH OT camara nanaemus. Y nokaro obmiecTBoTo Oere
3aTalio JbX INpeJ eKpaHa B OYaKBaHE Ha HOBHUS ,,CMBPTOHOCEH
BHUPYC, HE YCETH KaK Ia/iHa KepTBa Ha HHPOAEMHATA.

2. Ien na npoyusanemo

Upes u3cneaBane Ha OHITHATA, TIPOCTIC/SIBAHE HA MEIMUHOTO
ChIbpXaHWe 10 BpemMe Ha mnangemusita ot Covid-19 u
NPOBEXAAHETO HAa  aBTOPOBO  aHKETHO NPOy4YBaHE  Cpex
norpedurenure, na OBAAT W3BEJACHH W AHATU3UPAHH BCHYKH
Mpo6JIeMH, KOUTO BOMAT O 3apaJaHeTo HAa WH()OJEMHs M 1a ce
00BbpHE CIEUAIHO BHUMAHKE HA MOCIECTBHUATA OT THX.

3. 3adauume ca cneonume:

1. AHanu3 Ha HOHATHETO ,MH(OpPMAIHA” M MOAXOIUTE MPU
HeHOTO mpezacTaBsiHe. OMUCaHHE Ha SIBICHUETO ,,AHPOTCHHMBHT
B KypHanuctukara. IlpocnensBane u  KkaTeropusupaHe Ha
HHPOPMAITIOHHATE NU3TOYHHUIIH.

2. AHaimm3 Ha TOHATHATA ,JAe3WHPOpPManus” H ,,halrBu
HOoBHHHU. THMONOTH3MpaHe HA HAYMHHUTE 32 Pa3lpOCTpaHCHHE Ha
(ammmBUTE HOBUHM B  WH(POPMAIMOHHOTO IPOCTPAHCTBO.
N3cnenBaHe Ha TICHXOJIOTHYECKUTE AaCMeKTH Ha (aIIuBUTE
HOBHHH, KaKTO U SBJICHUATA ,,Ie3MHPOPMALIUS U ,,MAaHUITYJIaLUs .

3. AHanmu3 Ha TOHATHETO ,HHGOIEMHA“ ¥ Hero,ara
Kopenanusi ¢ Hacrosiara nangemus ot Covid-19. TlpocnensBane
Ha CHOWTHSITA, TOBEJH /IO MOsBaTa Ha WH(OJEMUs, U3CIICABaHE HA
MEIMHHHUTE HABUIM U MOTPEOHOCTH B TPAAUIMOHHUTEC W OHJIAWH
menuute. PaboTHata XwWmore3a MIe €€ ChCPEAOTOYH BBPXY
(dbyHIaMeHTaNHATa pOJSI HA MEAMUTE B €IHO HH(POPMAIMOHHO
00IIeCTBO IO BpeMe Ha MaHAEMHs, TAXHOTO aJEKBAaTHO y4acTHe
WJIM JIMIICA HA TAKOBa.
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4. Ocnoena uacm

Hyxnata ot uHpOpMaIus ¢ HEM3MEHHA YacT OT YOBEHIKOTO
cpliecTByBaHe. lIpe3 rogmHuTEe BaKHOCTTa Ha HH(pOpMaUUATa U
HeifHaTa HeOOXOJMMOCT C€ IIPOMEHAT 3HAYUTENHO. J{Hec moBede oT
BCSIKOTa TTOTPEOUTENNTE Ca 3aBUCHMHU OT Hesl, HO 0e3 Ja cu JaBaT
sICHA CMETKa 33 KaKBO TOYHO CIY)KH TS M KaKBH IIETH OOCTYXBa.
[Ipe3 mocnenHUTEe TOMUHUA CTaHAXME CBUCTENM HA €IHO HOBO
SIBICHUE — C YBEIMYAaBAHETO HA KOJMYECCTBOTO MH(OpMAIHS PA3KO
ce TIOHMKaBa HEHHOTO CMHCJIOBO Ka4eCTBO, KOETO BOJH JIO IMOsBaTa
Ha MEPCIICKTUBHO 3HAHUE.

Ha mppBO MsICTO MenuuTte ce sABABAT enHa ,,JJabopatopus’,
KOSTO TpousBexnama uHpopMmamus. CbC CBOETO BIUSHHE BBPXY
WHIUBHIA IUPEKTHO WM WHAWPEKTHO, MEAWUTE HMAaT
MIPUBWIIETHATA J1a OPMHPAT KAKTO KPATKOCPOUHHU CHCTOSHHSA, TaKa
M YCTOWYMBHU MOBEICHYCCKUA MOJICIIH U MHEHUS 3a cBeTa. Ha BTOpO
MSCTO MEAMHUTE Ca JJIBKHH Ja Ce ChoOpas3siBaT C JKCIAHUATA U
MPETCHIMUTE Ha TMOTPEOUTENUTEe, T.€. MPOU3BEACHATA OT TAX
nHpOpMaIHs TPsAOBa a OTroBaps Ha MHTEPECHTE HA ayJUTOPHUSITA,
3a 1a Opae ynorpebsBaHa. UM Ha TpeTo MACTO PEIMITUEHTHT HE
OmBa ma ce BB3MpHEMa KaTo MacuBeH 0OeKT. BrpimpuemaneTo Ha
nHpOpMaIMATa, HEHHOTO 3HA4YeHHE U T1I0Ni3a 3aBHCAT OT
pEeUMIIEHTa U OT HETrOBHUTE BB3MOXKHOCTH Ja s pa3depe W ma s
3amametd. To3u MmpoIiec ¢ IBYCTPAHEH U U3UCKBA YYACTHUETO Ha JIBE
AKTHBHHU CTPaHHU.

Hait-o6mo w3toununute Ha WHOpManms Mmorat aa Obaar
pasrpaHMYEHH KaTO JAUPEKTHH W WHAUPCKTHH. JlMpeKTHHTE
M3TOYHHIIM Ca TE3H, KOUTO MPSIKO B3aUMOJICHCTBAT C )KYpHAINCTA U
My TpEACTaBiIT HeoOXoAmMara WHQOpMaIms, Taka 4e TOH na s
W3M03Ba 32 CBOSATA M€l HA OSKyPHAIUCTHYECKHS MaTepuall.
NHaupekTHUTE M3TOYHUIM Ca TE3W, U3MOJ3BAHU OT KYPHAIUCTA,
Ha KOHUTO MPE/IH TOBa ca ce TI030BajH Apyru Menuu. Toil He oOryBa
IPSIKO C TSX, a MOCOYBA ChOTBETHATa MEANS, KOSTO TO € HalpaBuia.
WHaupekTHUTE U3TOYHULIM BOJAT 0 LIUPKYJIAlMATa HA €JHOTUIIHA
MH(pOpMaLKst B MEAUIHOTO NPOCTPAHCTBO.

[IppBara rpyna ca HHCTHTYHHOHAJTHUTe. Haii-yecTo ToBa ca
mUap OTHENUTEe Ha PA3IMIHUTE WHCTUTYIHH, KOUTO PETYISIPHO
3axXpaHBaT >KypHAJIHCTHYECKATa PENaKIHs C MpPeccChOOIIeHHs 3a
NIEHHOCTTa, MpOTrpaMuTe U (GopyMUTE, KOUTO Ca OpPraHU3UPAHU OT
TAX U B KOUTO y4YacTBaT TEXHUTE HHCTHTYIUH. Tyk MokeM JIa
CIIOMCHEM [Ba HEOAOCTAaTbhbKa Ha I/IHCTI/ITyLLI/IOHaJ'lHI/ITe HU3TOYHUILIN.
Ha mbpBOo MsICTO ako Te ca TBbpJAE aKTHBHH B CBOsiTa paboTa C
MeausTa, )KypHa.]'ll/ICTI/ITe Morar aa Cc€ OKa)XaT 3aBUCHUMHU OT TiAX, a
TOBa Ja JoBelde M0 mpucTpactHocT. Ha BTopo MscTo
nHpOpMAIHATa, KOSATO JOCTaBAT TE Ha MeausTa X, me Obae
JIOCTaBEHA W Ha OCTAHAINTE KOHKYPEHTHU MEIIHH.

Bropara rpyna u3To4HUIM Ha WHPOpMAIHS ca MyOJHYHHTE.
ToBa ca paziau4yHHTE TPEcKIyOoBe, MHOOPMAIIMOHHU arcHIWU, B
paMKHUTE Ha KOUTO CE MPOBEXIAT MyOIMIHU NPECKOH(PEPEHIMHU 1O
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pa3snMYHU TeMH. Te3u W3TOYHHLHU MPENOCTaBAT CPaBHUTEIHO
JocToBepHa HHGOPMALHs, KOSATO KYPHAJIUCTBT MOXKE J1a U3II0JI3Ba.
Ho puckpr, KOHTO KpHUAT NyONMYHUTE W3TOYHHLHM, € ue
UHPOpPMALKATAa MOXKE Ja CIYXKU 33 Ch31aBaHETO Ha OJaromnpusTeH
MMHJUK. 3aTOBa IIOBEUETO KaUECTBEHH MEIUU THPCAT BTOPO MHEHUE
10 CHOTBETHATa TeMa WJIM M3IIOJI3BAT MOJydeHaTa HHPOpMAaLus, 3a
Jla 3a1104YBaT CBOM JKypHaIUCTUYECKHA MaTepHUall.

Karo Tpera rpyna ca opuuuaJHMTe W3TOYHULIU Ha
uHpopmanusa. ToBa ca HOBHHHUTE, KOMTO HJABAT OT IOJUTHUIH,
OM3HECMEHH U CTIIOPTHUCTU B PAMKHTE Ha HAKAKBO ChOUTHE MM MPU
ompeneneH o(uIaIeH moBoI.

YerBbpTata rpyna ca HeO(PMUHATHMTE U3TOUHUIM Ha
uHpopmanusa. ToBa ca JMIa U OpPraHU3alMH, KOUTO Mpejarar
Ba)kHA M HHTepecHa WH(OpPMAIMs, KOSITO MOXe na Obxe oT
CBIIIECTBEHO 3HAUYEHHE 3a OOIIECTBOTO, HO KOWTO HE HCKaT Ja
3aCTaHaT ¢ UIMETO U JIMLETO CU NpeJ ayIUTOPUTA.

MHoro d4ecto TO3M BHJ U3TOYHUIM CE€ HapuyaT oOT
JKYpHAJIUCTUTE AHOHMMHH. BBIpekn ue nMa HM3BECTHA pasiHMKa
MexJy Heo()UIUATHUTE U AHOHUMHHUTE U3TOYHHIH, B OOIIECTBOTO
Te Morar ma ObaaT mpuetd kato cxonu. IIpu myOnukyBaHeTo Ha
MaTepHai, I030BaH Ha Heo(uIMaleH HIM aHOHUMEH H3TOYHUK,
JKYPHAJIHUCTBT MOXe Ja ObJe MOJBEIEH OT JIMNA M HHCTUTYLHUH,
KOMTO C€ CTpeMiAT KbM pa3NpOCTpaHEHHE Ha HEBIpHa U
MaHUITyJaTHBHA WH(OpMaIms 3apagyl CBOM COOCTBEHH IICJIH.
MmenHO 3apanu ToBa B HAKOM MEIUU CHIIECTBYBAa H3UCKBAHETO,
KOTaTo B JaZieH MaTepuan He ce ChoOIaBa M3TOYHMK, aBTOPHT Ha
CHOTBETHHS MEAMEH MaTepual Ja IOCOYM MMETO Ha H3TOYHHKA
IIpel PEIAaKTOPa, KOHTO My € BB3JIOXKEL 3a1auara’,

HNma ome enmHa rpynma W3TOYHHLIM Ha HHpOpMamus —
¢ammmBuTe. Kato TakmBa Morar nga ObIar OIpeaelieHH
U3MHCIICHUTE OT CAMUTE JKYyPHAIUCTH JIMYHOCTH UM OpraHU3alMH,
Ha KOMTO Te ce€ I[I030BaBaT B CBOMTE MarepHanu. Tesn
HEJJOOPOCHBECTHHU JKYPHAJIHMCTH LEIAT Ja MPEIU3BHKAT CCH3aIWs,
TIPOM3BEXTANKY (haIIHBH HOBHUHU.

4.1. Audoaemus B ycJ0BUS HA NAHAEMUS

Hagamoro nHa 2020 1. e Oenmsi3aHO MO ISLT CBAT OT €IHH
kommap, HapedeH Covid-19. Ilsmoto MeaniiHO —ChIbpXKaHHE
NpeNBa OT TPEBOKHH HOBHMHH, CBBP3aHHU C HOBHUS ,,CMBPTOHOCEH™
BUpYC. Y’KacsBallyd CHHUMKM M BHIeokiauioBe oT Kwuraii, a ciern
ToBa OT Mrtamus M ApPYrM CTpaHH, HH C€ CEpBUpAT EXEIHEBHO.
MHoro6poitau poTocH OT Tpe3anacsiBaHe ¢ MPOAYKTH W TpPa3HU
padToBE B CyepMapKeTHTE; NPETHIKAaHU OOJHUIN U MYCTH YJIUIIH.
KopoHaBupYyCcHT 6€3CIOPHO ce MPEBPbHIIA 38 H3KIIOUUTETHO KPAaTKO
BpeMe B Haii-00CHXHaHaTa TeMa BbB BCHYKH MEAUHM — Pajuo,
TeNeBU3Ws, mpeca W HHTepHeT. KBM TOBa ce mpubaBAT W
KapaHTHHHHUTE JPAaKOHOBU MEPKH, 3acATrallli MHJIMApAU TPaXkIaH!
Ha MeT KOHTHHEHTa 10 cBeTa. PasmpocrpaHenuero Ha Covid-19 e
o6siBeHo oT CBeToBHaTa 3apaBHa opranuzanus (C30) 3a maHaeMusI.
Ho nmanpemusTa naneu He € Hal-rojasiMara OIacHOCT, IPeJ] KOSITO €
H3IPABEHO JHEC YOBEYECTBOTO, 3aIIOTO TS € IPHAPYKEHa OT
OesmperieienTHa MH(pogemus. TepMUHBT € ONHCaH Karo
,,HAJIMYHUETO Ha MPEeKaIeHO MHOTO MH(opMalus 3a AajieH npobiem,
KOETO 3aTpy/IHIBA HAMHPAHETO Ha pemenne”’. MudoxemusTa B
JI0 MBIHHEHOCHOTO pPa3lpOCTpaHCHHWE Ha HEeBsipHa HHGpOpMAaIus,

nesuHopMals M CHEKyJalMd [0 BpeMe Ha H3BbHpEIHA
CUTyallus,, CBBp3aHAa CbC 3ApaBeTO. A Te3d NPEANOCTaBKH
NpPeAN3BUKBAT  CEPHO3HO OOBpPKBAaHE W  HEIOBEpPHE  Cpeld

00IIECTBOTO, KAKTO M TIOCTABST B PHUCK 3/IPaBETO HA TOJIIMA 4acT OT
Hacenennero. Kak BCHUIHOCT TaHIEMHUsTa Ce TMPEBbpPHA B
uHpoIeMuUS?

3a ma ycmeeM Ja HampaBUM 33JBJI0OYEH aHAIW3 Ha
MpoOJIeMHUTe, JOBEIU 0 Pa3NpPOCTPAHECHUETO Ha MH(POIEMHUATA, U

'HAHEBA, XpucuMupa. PasMuCiIH 32 )KYPHATHCTHKATA H HEHNTE
M3TOUHMIM Ha MHpopManus. B: ABropcku konektus. CouunaieH
¢axr u meauitna peannoct. [lymen: ®abep, 2015, c. 132-137.
%Coronavirus disease 2019 (COVID-19). Situation Report — 45. 5
march 2020.Available from:https://www.who.int/docs/default-
source/coronaviruse/situation-reports/20200305-sitrep-45-covid-

3a nma pasdepeM Kak MOTPEOMTENUTE c€ CHpaBiAT B LU
HHPOPMALIMOHEH Xaoc orHocHoCovid-19, HanpaBUXMe
JIUCTAaHIIMOHHO M3CieiBaHe moj opmara Ha aHKeTa, B KOSTO B3exa
yuaactue 109 yoBeka. [IpoyuBaHeTo BKIIOYBA BBIIPOCH 32 XapaKTepa
Ha METUIHOTO ChIBbpKaHKE IO BpeMe Ha MaHAeMUsITa B bbiarapus,
OTHOIIICHUETO HAa MOTPCOUTENUTE KbM  H3TOYHHIUTE Ha
nHpOpMAIME W MBIHHEHOCHOTO  pPa3lpPOCTpaHCHHWE  Ha
nesuHdopManms. AHKeTaTa ¢ IMpoBecHa B eproaa Maii-toau 2021
r., KaTo  COLMAJIHO-AEMOrpa)CKHTe  XapaKTepHUCTHKA  Ha
PECIIOHICHTHTE ca Pa3HOOOPa3HH, KOETO BCHUIHOCT € U eIHa OT
LEeNUTe Ha M3CIEIBAHETO, 32 Ja PA3LIMPHUM MAaKCUMAalHO HETOBUS
o0xBat. Hali-roysiM IpoLeHT OT aHKETUPAHH ca Ha BB3PACT MEXKIY
18 u 40 roauHuU, KaTo CHOTBETHO Hal-MaJIbK MPOLEHT ca Xoparta
Hajg 70-ronumiHa BB3pacT U Te3u nox 18 roaunu. 70 4YoBeka OT
PECTIOHJICHTHTE ca ¢ BUcIIe 00pa3oBaHue, 35 ca CbC CPEHO U 3 OT
TsX ca ydeHHnu. Cropes MecTOXXHBEEHETO Pe3yiTaTUTe ca MHOTO
OJIM3KM, KAaTO HAW-TOJSIM TIPOLICHT OT AHKCTUPAHUTE JKUBEIT B
CTOJIMIIATA, 3 HAH-MaJbK IPOLIEHT — B CEJIO.

4.2. TIpomsina Ha MeIHITHMTE HABUIU M MOTPEGHOCTH

IManpemusta or Covid-19 mnocraBs mnorpeOurenure B
mapajielHa pealHoCT Ha MH(OpPMalMOHeH Xaoc. BcewmHocT
HA4yaJIOTO Ha TO3HM IIPOLEC € 3aJ0XKEH Olle B CH3JABAHETO HA
HUHTEpHET UCOLMAIHUTE MpEeXHU, HO Ipe3 u3MuHanara 2020 r. e
MOJCHICH MHOTOKPAaTHO OT HEBB3MOXKHOCTTa HA WHIMBUINUTE a2
obmryBar o¢aiin. M3octpeHara HEOOXOUMOCT Ha OOIIECTBOTO Ja
y4acTBa IBJIHOLICHHO B ©)KECIHEBHUTE KOMYHHKALIMOHHH ACHHOCTH
u na ce nHGOpPMHpa 32 BCHUKO W3BBH HETOBUS OOCET, Ce OKa3Ba
eIHa OT OCHOBHHTEC NPHYMHH, KOATO IpEAIoiara IosBaTta Ha
nHdonemus. BHe3anmHnTe NpPOMEHM B HAaYMHA HA JKUBOT upe3
M30JalMs M YCKOpEHa IUIHTalM3alisi BOAM JO COLMAIHH U
UKOHOMHMYECKM  Hociemunu  3a  norpebutenure.  Hosara
nH(OpPMaIMOHHA Ccpela ycIsiBa Ja MPOMEHH HAaYMHHTE, 110 KOUTO
UHAMBHAUTE YHOTpeOsBaT uH(popMmanusra. Tasu nNpoMsHa Ha
MEANHHUTE HaBUIM U HOTPEOHOCTH MO BpeMe Ha MaHIEeMHUsTa Ce
OTKpOSIBa Hali-3a0€NIeKNMO B TEJICBU3MATA U COLIMATHUTE MPEXH.

4.2.1. Ilpex MaJIKusi eKpaH

CbBceM OYaKkBaHO OOSBSIBAHETO Ha W3BBHPEIHO IOJIOXKEHHE
npe3 Mecel] MapT Ha MHHAlaTa TOJWHA YBENIUYaBa 3HAUYMTEIHO
BpPEMETO Ha MOTpeOUTeNUTe Mpe] Mankus ekpaH. I[IpoyuBaHe 1o
TO3H BBIIPOC MOKA3Ba, Y€ OT HAYAIIOTO HA MAHAEMHSTA 3PUTEIAT Ha
BB3pacT Mexay 18 u 49 ronunan e mobaes omie 1 yac mpekapaHo
BpeMe Mpej TETeBH30pa KbM CHOTBETHHTE 3,5 uaca MpeId TOBa,
KATO HAii-TOISIM PBCT CE OTUNTA B AHanasoHa Mexay 13 u 14 gaca®,
Heka na mpocneanM XapakTepa Ha TEIE€BU3HOHHOTO MEIMITHO
ChIBpPIKAaHKE 110 BpEMe Ha MaHAEMHUSATA.

Ome B caMOTO Hayano OBJIrapcKuTe MEAWM MpelIaraT
pa3noKbcaHa U KoyneOsiMBa KapTHHA Ha CUTyauusTa ¢ Bupyca. ToBa
€ JIOTHYHO KaTo Ce€ MMa IpEeIBHJ, Y€ 3PaBEONa3BaHETO ce
cOJ'bCKBA C HEIIO HOBO M HEMO3HATO 10 To3M MoMeHT. Ho nurcara
Ha KaTeropMYHH W HAJICKIHU [aHHH HPOBOKHPA IPOHM3BOIHOTO
pa3npoCTpaHeHHe Ha BCsSKakBa MH(OpMalus, a arpecHBHOCTTA U
CKOpOCTTa Ha 3apa3ara ca IIPecJCABaHH LEJIEHACOYCHO OT
U3TOYHUIIUTE HAa MaCOBAa KOMYHUKaAIIA.

B kxpas Ha ¢espyapu 2020 r. ce chopmupa Harponanen

omeparuBen  ma6 (HOIIl) ¢  wHavemo  gupekTopa  Ha
BoenHomenauuuHckaTa akajgemMusi — TeHepaid-mMaiiop Benmuciaas
MyTaguniicku, KOWTO Ja TpeAcTaBs BCEKM JEH aKTyallHa

nH(OpPMaIHs OTHOCHO pa3NpOCTPaHEHHWETO Ha BUpyca M Opos Ha
3apa3eHuTe W MounHaiuTe — B § W 17 4. mpen BpaTUTE Ha
akajgeMusita. B kpas Ha MapT IO WHHIATHBA HA MPABHTEICTBOTO
U3SBJIEHHUATA Ca IpeMecTeHH B MMHHUCTEpCKUS CBBET, Bede IO
BEIHBXK Ha JieH — B 8 4. JIeHAT Ha 3puUTeNnuTe 3a1o4yBa 1 CBBPIIBA C

*[IEHKOBA, Cupma. Yckopena gururanmsanus. B:
Kanuman[onnaiiu). 25 pespyapu 2021. TocTBIIHO Ha:
https://www.capital.bg/biznes/media_i_reklama/2021/02/25/414943
2 uskorena_digitalizaciia/?fbclid=IwAR1JpMtWsNKZFQ34PDTe8
93phtVnFCjoxsfxglCAIECIpLN7sl osvNPqj8

19.pdf?sfvrsn=ed2ba78b 4

103

4 Max Tam.


https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200305-sitrep-45-covid-19.pdf?sfvrsn=ed2ba78b_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200305-sitrep-45-covid-19.pdf?sfvrsn=ed2ba78b_4
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200305-sitrep-45-covid-19.pdf?sfvrsn=ed2ba78b_4
https://www.capital.bg/biznes/media_i_reklama/2021/02/25/4149432_uskorena_digitalizaciia/?fbclid=IwAR1JpMtWsNKZFQ34PDTe893phtVnFCjoxsfxqICAIEC9pLN7sl_osvNPqj8
https://www.capital.bg/biznes/media_i_reklama/2021/02/25/4149432_uskorena_digitalizaciia/?fbclid=IwAR1JpMtWsNKZFQ34PDTe893phtVnFCjoxsfxqICAIEC9pLN7sl_osvNPqj8
https://www.capital.bg/biznes/media_i_reklama/2021/02/25/4149432_uskorena_digitalizaciia/?fbclid=IwAR1JpMtWsNKZFQ34PDTe893phtVnFCjoxsfxqICAIEC9pLN7sl_osvNPqj8

Technics. Technologies. Education. Safety. 2024

HOBHHHM OT 11a0a, a Te 3By4ar BCE IO-CTPAIIHO U 00E3MOKOUTEIHO.
I'eHepansT, OCh3HABaHKH TEXECTTAa HA CBOSITA CIy)k0a, KOHCTaTHUpa
clefHoTo: ,,Moxe Ou uM ompb3Haxme. IIpeHocurenuTe Ha JoOLIIU
BecTH W yomBar. Ha et cMe ma Hu youst. IIpenckasaHuero ce
coprBa n 100 mHM MO-KBCHO IMAOBT € pas3llyCcHAT, a akTyaJHaTa
nHpOpMaIMsI OTHOCHO KOpOHaBHpyca IpOABIDKaBa Jia ce
pasmpocTpassBa 1moJ ¢opmara Ha IPecChOOUEHNUS. [ OBOpHTEIAT
Ha [lIpaBurencrBenara mpeccayx6a Cepmanmumna ApnayaoBa
KOMEHTHpA, 4€ ,,BCE T0-YeCTO 3aMoyBaT 1a ce YyBaT U IJIACOBE Ha
KPUTHKA, CIOpEA KOMTO OpH(pHMHTHTE HAHACAT IOBEYE Bpena,
OTKOJKOTO mom3a“®,

3a ma IOCTUTHEM 0 SAPOTO Ha mMpolOiieMa WM A0 KalKarta,
KOATO MpenyBa dvallata Ha TBPHUMOCT cpei OOIIECTBOTO, IIe
MPUIIOMHUM KakK 3aloyBa BCAKO exHO m3sBieHwe Ha HOII[ B
paMKUTE Ha HAKOJKO JHU Ipe3 KpuTuuHus nepuon Ha 2020 r. Ha
15 wmapr OpuduHrsT CcTapTHpa Taka: ,,8 HOBH ciydas Ha
KopoHaBupyc y Hac*. Ciezn koeTo npoabkasa B cbius ayx: Ha 16
Maprt: ,,62 ciydas Ha 3apaszenu ¢ Covid-19 y nac*. Ha 17 mapr: ,,81
ca 3apasenure ¢ Covid-19 y mnac“. Ha 20 mapr: 112 ca
MOTBBPJCHUTE CITydand Ha KOpoHaBHpyC B bearapusa®. Ha 22 mapr:
,»HoBu 3 mosutuBHu npobu 3a Covid-19 y Hac, ciydaunrte Bede ca
174“. U Ha 23 mapt: ,,190 ca 3apasennte ¢ Covid-19 y nHac*’. B
MEJIUIHHOTO ChIbP)KaHUE JIMICBAT TUCKYCHH W KPUTHYHH MHEHHS,
KOHUTO TpsOBa a ObAaT NPHOPUTET Ha BCSIKa KadyeCTBEHAa MEIHs.
JlmgHOCTHTE, KOMTO Ca HarbpOeHH ChC 3ajmadara aa MHPOpPMHUpAT
00IIECTBOTO OTHOCHO EMHAEMHSATA, YMHUIIICHO BCSBAT CTPaX C TE3U
JaHHYM, a MEAMHTE HUTO BEIHBK HE Ce 3aeMaT Ia pascieBar
TAXHATa OCHOBATEIHOCT. ,,3a CHKaJICHHE HHU(pHTE ce TpHeMaxa
GE3KPUTHIHO M CE M3MON3BaXa 3a 0GE3BEPsBAHE HA HACCICHHETO
— numat Hemckure pokropu Kapuna Paiic u Cyxapurbxakau. Ha
HPBB MOTJIE]] TOBA Ca caMO LU(PH, HO JEHCTBUTEIHO MOCTOSIHHOTO
U arpecMBHO yMHOXXaBaHe Ha Te3W LUGpPH ce OKa3Ba
IICHXOJIOTHYECKa aTaka cpelly IsuioTo obmectBo. Y mMeHHO
COIMAIHATa HM30JIAIMATA NPHUHYXKIAaBa 3PUTEIHMTE Aa CTOSAT Ipen
MaJNKHsi €KpaH W eXeOHeBHO maa Opost 3aemHo ¢ HOLL -
3apa3eHnuTe, Cle] KOeTo M moumHanmuTe. Jla OpoAT Koiko xopa
ymupar Bcekn gen! Omie nm ce 4yauM 3amio Ha ayAUTOpHUATA i
oMpb3Ha?

[IpobnemMbT o00Oavue He Ce CHhCTOM CaMO B EXKCIHEBHHTE
OpuduHry M HeraTMBHaTa MH(OpPMAIMs, KOSATO NMPEACTABAT Te, a
CBIIIO ¥ B OCTAaHAJIOTO MEAMIHO ChIbpIKaHUE, YHATO OCHOBHA TeMa
BBB BCHYKM HOBHHH U TpernaBanus ¢ Covid-19. Heka ma usbepem
crydaifHO enmHa nata, B cimydas 07.04.2020 r. — B pasrapa Ha
OymryBamiaTa MaHAEMHs, U eIHa OT TPHUTE TOJIEMH MEIHH, B CIydast
Hosa TB. JlanHuTe OT aHanu3a IOKa3BaT, Y€ 10 BpeMe Ha
IEHTpalHaTa eMucHs HOBHHU 92% OT ChIbpPKAHUETO ¢ OOBBP3aHO
U3ISUI0 WK YacTHYHO ¢ Temata 3a Covid-19 u exsa 8% ot Hero ¢
Ha Jpyra TeMaTHKa:

OcBeH TOBa, 32 Ja ObJIeM HAITBJIHO ONHCATENHH, 10 BpeMe Ha
chlnaTa 45-MUHYyTHa eMHCHs JyMHTE »3apaseHn’,
»KOpPOHaBHpYC*, HIaHIeMusa®, »covid-19¢ »3apa3a“,
»MOYHHAIN® U ,,KpU3a‘“ca ClOMeHaBaHH o0mo 55 meTH. Paiic u
Bxakom pasriexnar pasmpocTpaHeHHeTo Ha BHpyca B Mramus,
Wcnanust, Aurmus u CAILl, n onucBaT MeauuTte Taka: ,,Bceku mbT
ce Jepsxa 10 IperpakBaHe, CSKall e ChCTe3aBaxa B IOJHACSHETO
Ha y)KacsBalluTe HoBunu*C, ToBa, u3riexaa, onucBa UICATHO U
CUTyauusTa B bbeirapus, KbAETO ABETE HAl-UECTO CPELlaHu AyMH B

SIIMMUTPOBA, Mast. Be3 exeHeBHHI OpU(UHTH Ha TeHepa
Myradumniicku ot yrpe. B: BHT[onnaiin]. 2 mait 2020. JIocThIHO
Ha: https://bntnews.bg/news/bez-ezhednevni-brifingi-na-general-
mutafchiyski-ot-utre-obobshtenie-1052393news.html

® ITak Tam.

" Available from:https://coronavirus.bg/ba/briefings?p=13
SpAIIC, Kapuna, Cyxapur BXAK/IU. Kopona. ®anmusa Tpesora.
Hunok: 2020, c. 50.

°HosuuuTe Ha Hosa. Llenrpanna emucust HoBuHU. B: Youtube
[onnaiin]. 7 anpun 2020. [JocThIHO Ha:
https://www.youtube.com/watch?v=ctNjbDmmVEw

W pAJiC, Kapuna, Cyxaputr BXAKH. Kopona. dammusa
tpesora. Junok: 2020, c. 24.
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3arylaBUsATa Ha HOBMHUTE Ha I10-KbCEH €Tall »peKkopa u
,[IOUHHAIK™ CTOSIT HEOTABYHO €IHAa [0 Apyra M MPeAN3BHKBAT
MaHUKa U HeaJeKBaTHU JIEUCTBUS.

LleHTpanHa eMMcys HoBWHKM B edrpa Ha Hosa Te Ha 07.04.2020 1.

@ Hozveu, czepazsn ¢ Covid-19
@ Lpyr Hozuam

)

@Duzypa 1.Aemoposa ankema.

HesaBucumo manm ce roBopu Ha 00Opa3oBaHHE, ITOJMTHKA,
Ou3Hec, TypH3bM WM 3ApaBeola3BaHe, TeMara 3a KOpOHAaBHpyca
HSKaK yCIIsiBa Jla c€ MPOCMyKa HaBCSKBJAE U Ja MpPEeB3eME IIAI0TO
chabpxaHue. U 3a ceXalleHHE TO3HM INPOIEC yBEIWdaBa BCE IO-
KaTerOpPMYHO HETaTHBHOTO IIOCIAHHE KbM ayauTopusta. Tsa e
HNOJJIOKEHAa Ha HENpeKbCHaTO WH()OPMAIMOHHO 3aMbpCsIBaHe,
YHATO OCHOBHA LGNl € Ja ABPXKU IOTPEOUTENINTEe B IEPMaHEHTCH
CTpax OT HaJBUCHAJIATa ,,CMBPTOHOCHA™ OMACHOCT.

B moaxpena Ha HammTe TBEPACHUS LIE MPEACTAaBUM JaHHU OT
aHKeTa, IpoBeleHa npe3 nepuoja Mail-tonu 2021 r. Iloeeue ot
nosnoBuHara, 1.¢. 61 ot 108 aHkeTHpaHu, OTrOBAPAT, Y€ ce MpeasIara
TBBp/E roJIsiMo KoanuecTBo nHpopmanus. 68 yoBeka cmaTar, ye
uHoOpMAaLUATA LeJH 1a NPeAU3BUKA CTPaxX, a 57 ca OTrOBOpWIIH,
4ye TpeiiaraHata MHQOpPMAalMs e ¢ MOJHTHYeCKAa HACOYEeHOCT.
Ensa 14 nymm OT aHKeTHpaHUTE MHCIAT, 4e MHGpOpMaNMsATa e
ToJIe3HA ¥ MOPOOHA:

8. Kakeo MMCNUTE 3a KauecTBOTO Ha NpeanaraHaTa MHGOpPMaLKa 3a naHoeMuaTa COVID-19?

108 oTrosopa

Tpeanara ce TELPAE TOAAMO K.. 61(56,5%)

VIHDOPMALMATA & Noneska i . 14 (13%)

WHdopmaLnATa e Geanoneaxa 15 (13.9%)

VM OPMALMATA LNk 13 npef, 68 (53%)

ViHOpMaLMATa € € nonuTHuec 57 (52,8%)

Ha MHeHHe CbM, Ue HOBHHHTE.. 1(0.9%)

nuncea kauectsena wipopwauy... |1 (0,9%)
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Duzypa 2.Aemoposa ankema.

TBBpAE romIMOTO KOJIMYECTBO CTpecHparia HHGOpManus U
06131>p33aHeT0 Ha HAyYHHUTE aBTOPUTETH C MOJMTUYECKUSA CIUT Ca
IBE OT OCHOBHHUTE TMPUYMHHTE 32 Pa3MPOCTPAHEHHUETO Ha
ne3nH(popMarus 10 TaKMBa OTPOMHHU pa3MepH M MPEBPBILAHETO Ha
naHgemMusi B uHpoAemus. JlaHHWTE HaW-TOYHO HIIOCTPHPAT
JHEIIHATa  CUTyaIus, B  KOSITO  TOTPEOUTENUTE  THPCAT
ITepHATUBHU M3TOYHUIIN U AIITEPHATUBHO 3HaHue. [Inamemo e, ye
camo 14 goBeka ot o0mo 108 ankeTHpaHu cMsaTat UHGOpMaNHATA
0 BpeMe Ha MaHjeMus 3a roje3Ha! ToBa 3aTBbpkiaBa MHEHHETO
HH, Ye MeauitHarta wHpopmanus ortHocHo Covid-19 mnopaxnia
€JIEMEHTH Ha MacoBa IICHX03a, CTPaX U MaHHWKa CPEJl HACEJICHHETO,
KOETO sI MpaBM MHOTO MO-TlaryOHa 3a OOIIECTBOTO, OTKOJKOTO
ToJIe3Ha.

4.2.2. BbB BUPTYaJHUS CBAT

Curyauusta ¢ Covid-19 B crpaHara W mo cBera yBenn4yaBa
3HAQUMTENHO YymoTpebara Ha OHJIAWH Meauute. MoxkeM Jna
aHanu3upaMe Tasd TEHASHLUs dYpe3 HeoOXOJUMOCTTa  OT
nH(OPMUPAHOCT U HEOOXOJUMOCTTa OT 3abaBliCHHE, KaTO U JBETE
SBJIEHMS MMAT CBOMTE IpeJuMcTBA U HexocTarbi. He e
W3HEHAJIBAIO, Y€ OT HAa4aloTO HAa MaHAEMHUATA MPUOPUTET Cper
MOTpEOUTENUTE HA  COLHUATHUTE MpPEXH € HOBHHAPCKOTO


https://bntnews.bg/news/bez-ezhednevni-brifingi-na-general-mutafchiyski-ot-utre-obobshtenie-1052393news.html
https://bntnews.bg/news/bez-ezhednevni-brifingi-na-general-mutafchiyski-ot-utre-obobshtenie-1052393news.html
https://coronavirus.bg/bg/briefings?p=13
https://www.youtube.com/watch?v=ctNjbDmmVEw
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chabpkaHue. 1o JaHHM Ha areHUMATA 33 OHJIAMH NpPOY4YBAHUS —
Gemius,3a eproaa ot 8 Mapt 0 13 maii Ha 2020 r. moTpedurenure
Ha HOBHHAapcKuTe caiitoBe ce yBenuyasar ¢ 337 xwumsinu. OcBeH
ToBa ¢ memu 78% ckayaT mperiaeKAaHUATa Ha HOBHHAPCKHUTE
CTpaHMIM B CpaBHEHUE CbC cbliusg nepuon mpes 2019
r."! OcuoBnnTe M3TOUHMIM HA HE(OPMAIMA 33 KOPOHABHpYCA B
HHTEPHET ca OHJIAH calTOBETE Ha Pa3IMYHUTE MCIHHU U 3/IPABHHUTE
HHCTUTYLMH, KAaKTO M COLHMANHUTE IUaThopMu, Karto Hai-
npeamounTana cpex Tax ¢ Facebook. IMmardopmara mpemnara
UMHGOPMAIIMOHEH LEHTBP ¢ HaleXkIHA M aKTyasHa MH(OpMalus 3a
Covid-19. Bbpekn ToBa MOTOKBT OT Je3MH(GOPMALHS POIbIKABA
Jla HapacTBa U 1a ce PasNpoCTPaHsBa yIopHUTO.

OcBeH c¢ nen HHOOPMHPAHOCT, IO BpeMe Ha KpH3a H
collMajHa JUCTAHLHs, NOTPEOUTENHTEe NPUOSIrBaT [0 OHJIANH
MpEXKHTE B THPCCHE Ha MOAKpena. TaM Te Morar 1na IoiydaT
COJIMJAPHOCT ¥ IOMOI 3a pa3pyllaBaHe Ha IICHXOJOTHYCCKUTE
GapuepH, HaJOKEHH OT u3oiaimsra. [loTpeburenuTe 3amoypar 1a
o0mIyBaT Bce MOBeYe OHJIAHH M Jla CE€ MPHUCHOCOOSIBAT KBM TO3H
HAYMH Ha JXXUBOT. J[MCTaHLIMOHHATa PabOTa M AUCTAHIMOHHOTO
oOydeHHe B pe3yaTaT Ha MaHAEMUATA MpeapasnoyiaraT KbM
JMCTaHIIMOHHA KOMYHHKAIUS, & COLMAIHUTE MPEXHU CE NPEBPBIIAT
BBB BHPTyaJieH HauMH Ha XHBOT. TaM MoTpeOHTENUTE Ma3apysar,
CIIOPTYBAT, NPUCHCTBAT Ha JHMTEPATypHH YCTCHHS, MOCEI[aBaT
yeOuHapH, TBOpsT. Pa3bupa ce, COLMAIHUTE MPEXH 10 BpeMe Ha
HaHIeMHsl ca BakeH (DakTop, KOWTO MMa M CBOsiTa ONaronpusTHA
ponsi. Ho Heka na He 3a0paBsMe MOpPaKCHUSATA, KOUTO HAHACAT T
10 OTHOIICHHE Ha (anmmBuTe HOBMHM. Hamiero wn3cienBaHe B
00nacTTa MOKa3Ba, 4e rojisiMa 4acT OT MOTPEOMTENUTE €XKETHECBHO
norajiar Ha aesuHpopmarmst otHocHo Covid-19, KoeTo BChIIHOCT
HOTBBPXKIAaBa M HAMKMCAHOTO 10 TyK. 97 YoBeKa OTTOBOPSIT, Y€ ca
nomajsaad Ha (anmmMBe HOBHHH cpeury ensa 10, kouTto maBaT
OTpHLATEIIEH OTTOBOP:

1. Nonapanw nu cTe Ha GanwmuBr HOBUHW 3a NnaHaeMuaTa COVID-197

107 atrosopa

®fa
@ He

)

@Duzypa 3. Aemoposa ankema.
Ho ocsen ToBa llenmn 86 ot aHKeTHpaHWTEe MOCOYBAT, Y€ TH
pasno3HaBart cpelty 21 0TroBopa, 4e He TH pa3Ho3HaBaT:

3. PasnosHasate nv GaniuvBuTe HOBMHK, NOCBETEHW Ha NaHgemuaTa COVID-197

107 oTrosopa

®a
® He

Duzypa 4. Aemoposa ankema.

Ha 0a3ata Ha Te3u JaHHU € MHOTO TPYIHO Ja C€ HalpaBH
0OCKTHBEH aHAIM3 3apajy CYOSKTHBHHS XapakTep Ha OTTOBOPHUTE.
[ToHsikora € MOYTH HEBH3MOXKHO B IIeJIMsl MH)OPMAIIMOHEH Xaoc Ja
ce oTcee camMo jAoctoBepHata mH(popmaiws. CuTyanusaTa mpaBu
MNOTPeOUTENNTE MHUTEIIHN KBbM BCSIKA HOBHHA, HE3aBHCHUMO OT KbJIe

" [IEHKOBA, Cupma. Yckopena aururanmsamys. B:
Kanuman[onnaiiu]. 25 ¢espyapu 2021. TIoCTBIHO Ha:
https://www.capital.bg/biznes/media_i_reklama/2021/02/25/414943
2 _uskorena_digitalizaciia/?fbclid=IwAR1JpMtWsNKZFQ34PDTe8
93phtVnFCjoxsfxqlCAIECIpLN7sl osvNPqj8

105

uaBa TiIX. B To3m cMHMCBI cMe CKJIOHHM Ja TIpHeMeM, de
MOCOYEHHTE IaHHU HE ca KOHCTaHTa, a BApUPAT MOCTOSHHO.

EmmupuynnuTe HM HaONIOAEHUS TOKa3BaT, 4e MPEKapaHOTO
BpeMe Tpel eKkpaHa caMo 1o cebe cu He € 00e3MOKOUTENHO.
IIpoGmem mpencraBisiBa CHIBPKAHHETO, KOETO €€ KOHCyMHpa
0e3IpeneaeHTHO, 3all0T0 TO OKa3Ba 3HAYHUTEIHO BIUSHHE BBPXY
MCHXUYECKOTO CBHCTOSIHUE Ha  ToTpeduTeNHuTe. IToct-
MaHAEMHYHUST CBSAT M3IJISKAA BCE I10-OYaKBaH, HO M BCE IIO-
IUTAllell, 3aIl0TO COLMATHUTE MPEXH IPOMEHAT HE caMo
ynorpebaTa Ha MEIUHHO ChIbPXKAHHE, HO M HAauMHA Ha JKUBOT.
ExcriepTuTe o4akBar, de Te€3U MIPOMEHH, 3acATalll MOTPeOIeHUETO
Ha MEJMHUTEe, IIe Ce 3ama3sT OIle IBIT0 BpeMe, JOpPH KOraTo
KHBOTHT c¢ HopManm3upa'’’. BepoATHO MpOCTO Iie CBHKHEM Ja
JKMBEEM B J[BAa CBSITa €IHOBPEMEHHO — OHJIAHH M OQiaiiH, HO B
MOMEHTa W JBaTa ca IIOJBJIACTHH Ha HH(pOPMaIHOHEH Xaoc.
JIroGonuTHOTO €, Ye MOTpeduTeNsIT caM mo cebe cH JoImpUHacs 3a
HOATBPIKAHETO Ha TO3M Xaoc, 3aIloTo Oe3 Hero ToH He OM omersu,
HO CBIIEBPEMEHHO HSAMa CHJIaTa HUTO [a TO PEryiupa, HUTO Ja ro
OBIIazice.

5. 3aknwuenue

Ome B HAYalOTO 3aJOXKUXME LeNTa Ha HACTOSIIOTO
Npoy4YBaHe, a MIMEHHO J1a OBJaT M3BEICHN M aHAJIN3UPAHU BCUYKU
npoOJIeMH, KOUTO BOJAT JI0 3apakIaHETO Ha MHPOIEMHS U 1a ce
00BpHE CHENNATHO BHIMAaHUE Ha MOCIEACTBUATA OT TAX. B Hammero
U3JIOKECHHE HHE M3IBIHMXME Ta3d [eJl dYpe3 HU3CIeJBaHE Ha
MOHSTHUATA, IPOCIeIBaHE HA MEUITHOTO ChIABPXKAHHE 110 BpeMe Ha
nangemusta or Covid-19 u npoBexaaHeTo Ha ABTOPOBO AHKETHO
npoy4yBaHe cpex HoTpeburenure. Taka CTHTHAXMe IO CIIEIHHUTE
CBIIECTBEHU M3BOJIH:

5.1. UndopmanuaTa € €JHOBPEMEHHO CTOKa M IEHHOCT,
YHATO CTOMHOCT C€ OIpenens OT HEHHOTO ChAbpXKAHHE U OT
3HAQUYEHMETO, KOETO HuMa TO 3a penunueHta. M Tpd Karo
BB3NPHEMAaHETO Ha MH(OpMAIUITA, HEHHHAT CMHUCBHJI U IIONI3a
3aBUCAT OT BB3MOXHOCTHTE My Ja i pasOepe W Aa s 3allaMeTH,
PEUMINEHTHT He OWBa Na ce BB3MpUEMa KAaTO IAaCHBEH OOEKT B
KOMYHHKAI[MOHHHS Tpouec. M3o0mimmero ot uHbopManus aHec, C
KOSITO pasrojiaraT PelUNUEeHTHTe OjarofapeHne Ha MHTEpHET, TH
NpeBpbhlla B KOHCYMaTOpH, KOUTO O€3KPUTHYHO IOTNIBIIAT
noaHeceHnTe chobmenus. CkopocTTa Ha HHGOpMaNUsITa U HeifHaTa
e(pUMEpHOCT He TO3BOJISBAT HA MOTPEOUTENNTE Aa S IPEepadoOTAT U
Jla 1 HATPyTIaT KaTo 3HaHHUE.

5.2. HNudopmanuonHaTa  rpaMoOTHOCT €  BaXKHA
MpeANoCTaBKa 3a MPaBUIIHOTO (YHKIMOHHPAHE HA €THO JTUTHTAITHO
o0IIecTBO, 3allOTO TS TIOMara Ja ce OLEeHH HH(opManusiTa B
pa3IMYHUTE MEIMU M Jia Ce OTCee CaMO Ta3H, KOSTO IPUTEkKaBa
HSKaKkBa CTOIHOCT 3a moTpebutenute. ChOTBETHO TS € edeKTeH
HHCTPYMEHT B Oop0Oarta cpery nHdonemusta 1 Ha Hest TpIOBa j1a ce
0o0BbpHE CHElHalHO BHUMAHHE B MPEACTOSIIM W3CIEABAHHS II0
TeMara.

5.3. Meaunte oOxa3BaT 3HAUATEIHO BIUSHHE BBPXY
WHIUBUIUTE M TOBAa UM TO3BOIsIBA Ja (OPMHPAT KaKTo
KPAaTKOCPOYHM CBCTOSHHS, Taka W YCTOWYMBH ITOBEACHUYECKU
MOJEIU ¥ MHEHUA 3a cBeTa. Ho CMIIHOTO MM BiIMsiHHE MOXeE [1a Obe
M3II0JI3BAHO B MPOTHBOIOJOXHA IMOCOKa — 3a jAedopMHpaHe Ha
obiecTBeHOTO MHeHHe. KauecTBeHO mojHeceHaTta WH(OpMarys
JOTIPUHACS 32 JEMOKpPATHU3MPAHETO Ha JIbpiKaBaTa M OOpPaTHOTO —
quncata  Ha  HMHGOPMAanMOHEH IUTypadu3bM B MEAWHHOTO
MPOCTPAHCTBO TIOpaXkaa aHTHAEMOKpaTn3amus. ToBa BOAM 10
MOCTENIEHHOTO CHEMaHe Ha JOBEPHETO B MEIWHUTE, KOETO
3aTpyIHSABA aJanTanusTa Ha OOIIECTBOTO KBM TIJI00ATHHTE
IIPOMEHHU U OLEJIIBAHETO MY B KPU3HUCHU CUTYaAllUH.

5.4. HwutepHer ¢ wjaeanHara OyarompusTHa cpena 3a
Ch3/IaBaHe, Pa3MpPOCTPAHCHHE W pa3BUTHE Ha (DATIIMBUTE HOBUHHU
3apaJyd CBOSTa MHOTOIUIACTOBA CBIHOCT, JIUIICA HAa BBHHIIHA
perynanus, HEW3uUeplaeM pecypc U BHCOK HHTEpEC Cpex

12\ ARCUS, Lu. How Media Consumption Evolved Throughout
COVID-19. In: Visual Capitalist [online]. 22 June 2021.
Availablefrom:https://www.visualcapitalist.com/how-media-
consumption-evolved-throughout-covid-19/
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ayautopusta. Ho  comuamHMTE MpEeXH  M3IBIHABAT  JBE
ChpEBHOBABalIM ce (YHKLUMU — OT €[HAa CTpaHa Te ca TpUOyHa 3a
cBOOOJHO M3Ka3BaHE HAa MHEHHUE, KOETO € Ba)kHa MPEJIIOoCTaBKa 3a
pa3BUTHETO Ha JAeMokpaTuuHHTe obmiectBa. Ho oT apyra Te ce
SBSBAT KaTaJM3aToOp 3a pa3lpocTpaHeHWe Ha (AIMINBH HOBHHH,
KOETO € aryoHo 3a IeMOKpanusTa.

5.5. ®@agmmBHTe HOBHHH IEIIT Ja HpPEIU3BHKAT
€MOIIMOHAJIEH OT3BYK, 3aTOBa MO-EMOIHOHAIHHUTE MOTPEOUTENHN ca
CKJIOHHH TIO-JECHO Ja MM TIOBApBaT, JAOKATO TE€3U C IO-BHCOKA
€MOLIMOHATHA MHTEIUTeHTHOCT ca MO-J00pH B pa3NO3HABaHETO Ha
nesuHpopmaiuaTa. EmmupumuHnTe HH  HaOMIOAGHUS  JOTYK
MOKa3BaT, Y€ AaHAJMTHYHOTO M KPUTHYHO MHCIEHE U ce
HPOTHUBONOCTABAT ycremHo. Jlesundopmanuara He Lead Ja
nHpopMHpa U 1a 00pa3oBa ayAUTOPUITA, @ HAIIPOTHUB — Aa ST TbPKH
B MH(OPMAIIMOHHO 3aTPMHEHHE WM Ja S IpeBbpHE B OOCKT Ha
HH(OPMAIIOHHO 3aMbPCSBaHE.

5.6. Ilo BpemMe Ha maHAeMHs] COIMAJHATa H30JALUS U
CBOOOJHMAT MOCTBII 1O MEAMHTE IOJuIaraT MOTPeOHTENHTE Ha
HENpeKbCHAT M arpecHMBEH IOTOK OT HeraTHBHAa HMH(opManus u
nesuH(opManus, pasnpocTpaHsBaHH Haii-Bede B edupa Ha
TENeBU3HOHHUTE KaHAIN U B UHTepHET. Ho KpUTHYHHUAT MOMEHT He
Ce CBbCTOM B HPOABIDKMTENIHOTO BpeMe IIpei eKpaHa, a B
Oe3npeneseHTHOTO  KOHCYMHpaHe Ha  TOKCHYHO  MEIUIHO
ChIBpXKaHHE, KOETO OKa3Ba 3HAUUTENHO BIHMSHHE BBPXY
MICHXUYECKOTO CHCTOSIHUE Ha IIOTPEeOUTEIUTE.

W Tpii KaTo mpeacTaBIHETO Ha MH(POPMALUATA, KaKTO Bede
JIOKa3axMe, € U3KIIOUUTEIHO BaKeH (HakTop 3a (HOpMHUpAHETO WU
negopMupaHeTo Ha OOIIECTBEHOTO MHEHHE, IPOXKEKTOPBT HHU
MHTHOBEHO C€ HAacO4Ba KbM MEIUHTE — ,,4€TBBPTATA BIACT", KOATO
UMa NPUBHUIICTHATA [a OTIEpUpa C Hesl. 3aToBa € BXKHO J1a OCh3HAEM
KaKBa OTTOBOPHOCT IIPEACTABIsIBA TO3W (DaKT 3a M3TOYHULUTE Ha
MacoBa KOMyHHKarws. 11 exHo TakoBa OencTBHE KaToO IOsiBaTa Ha
Covid-19 Hu ro HalIOMHS B ClIy4ail, 4e BCHYKH HHE — yIPaBIsBallH,
MEIUU U TMOTPeOUTENH, CME Ce CaM03a0paBMIIM B JKETAHUETO 1A 5
TIpUTEXKaBaMe.
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Abstract: Many of the devices in the 10T group process personal information or information enabling profiling or revealing the identity of
natural persons. Naturally, the question of the security of this information and compliance with the legal requirements for the protection of
the personal data of natural persons and their inviolability arises. The study defined the main issues related to the protection of personal
data, identified threats and risks to the security and privacy of information processed by 10T devices.
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1. Introduction

The Internet of Things (loT) encompasses physical devices
embedded with sensors and actuators that are connected to the
Internet. 10T devices are designed to make our lives easier by
automating tasks, providing real-time data and improving
efficiency. 10T has the potential to revolutionize the way we live
and work, from smart homes to smart cities. The Internet of Things
(loT) has seen significant growth in recent years, with an estimated
31 billion connected devices worldwide in 2020, and this number is
expected to reach 75 billion by 2025. Many of the devices in the
lIoT group process personal information or information, enabling
profiling or revealing the identity of natural persons [1, 2].

2. The essence of the Internet of Things
Sensors connected to the Internet can be grouped into [3]:

* Sensors related to health and health status - devices for
measuring certain parameters, wearable sensors, intimate contact
sensors, ingestible sensors and implantable sensors:

« Sensors in cars - sensors recording data for various events,
consumer car sensors, telematics devices for car insurance, etc.;

« Sensors in the city and home — smart cities and homes, smart
grid (electric grid) and video surveillance systems;

« Sensors in the workplace - enabling new forms of control and
management of personnel. Data is processed on where employees
are during the working day, what they are doing, how long they are
performing tasks and whether they are in accordance with
employment rules;

« Sensors in smart devices (phone, watch, bracelet) - can be
used to infer the user's mood, stress levels, personality type, bipolar
disorder, demographics, sleep patterns, happiness, levels of physical
exercises and types of physical activity or movement.

QUESTION: The question of the security of this
information and compliance with the legal requirements for the
protection of the personal data of individuals and their privacy
naturally arises?

3. Data security and privacy

Regulation (EU) 2016/679 of the European Parliament and of
the Council of 27 April 2016 on the protection of individuals with
regard to the processing of personal data and on the free movement
of such data and repealing Directive 95/46/EC (General Regulation
on protection of personal data, Regulation (EU) 2016/679, GDPR)
is a development of the legal framework and requires much stricter
protection of personal information [4. 5]. The general regulation
also changes the philosophy of personal data protection, namely:

 Main attention is paid to protection of the rights of the subject
(natural person) of the data;

- Data protection and security is exclusively the responsibility
of the personal data administrator.
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The important issues arising from the requirements of the
General Regulation are compliance with the principles in data
processing, ensuring the rights of natural persons, data protection
and security breaches.

* Principles - the principles of the General Regulation when
processing personal data require: legality, good faith and
transparency; limitation of objectives; data minimization; accuracy;
storage limitation; integrity and confidentiality.

* Rights of natural persons - the basic rights of natural persons
in the processing of personal data include: information and access to
personal data; correction and deletion; restriction of processing;
data portability; objection.

 Data protection and security breaches - it is necessary to
ensure: processing security; notification of a breach of personal data
security to the supervisory authority; notifying the data subject of a
breach of personal data security.

4. IoT. Security and privacy

The analysis of the capabilities of 10T devices shows that they
do not meet the security and privacy requirements.

The main reason is the lack of adequate built-in security
measures to combat potential threats (the *‘privacy by design™
principle is violated). Besides technical vulnerabilities, user
behavior also plays a role in increasing the susceptibility of these
devices to various risks. A few key factors generating loT risks [6]:

« Lack of privacy policy;

« Limited computing capabilities and hardware limitations:
10T devices have specific functions that warrant only limited
computing capabilities, leaving little room for robust security and
data protection mechanisms;

* Errors in the configuration, use of passwords and system
interfaces;

« Storage and transmission technologies: 10T devices often use
different technologies to store and transmit data. This diversity
complicates the development of uniform security measures and
protocols;

« Device components are vulnerable;

» Consumers are not informed: Limited consumer awareness of
security can leave smart devices open to vulnerabilities and
potential attacks.

5. Conclusion

The future development of 10T technologies will increase the
problems related to privacy and data protection. In the development
of the regulatory framework and technological solutions, it is
necessary to answer the following questions:

*What is the privacy policy and how the policy
implemented?

is
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*«What are the sensors (devices) working with personal
information and what devices to use?

» Who collects (processes) this data?

» What is the protection of data and where they are stored?
» Who accesses, destroys?

» What is the control and what to do in case of violations?
* The role of cryptographic mechanisms and devices.

The questions probably do not cover the entire subject area,
but can be a basis for research and development.
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Abstract: The report analyzes the needs and requirements of the National Situation Center (NSC) and the Crisis Management Center (CMC)
regarding aspects of cyber security and cyber defense. The need for the interaction of the national security systems in crisis management, in
order to ensure the functionality of the NSC and the CMC, is substantiated. For this purpose, it is important to define the critical entities in
the national security ecosystem and to analyze the interactions between them according to legal documents and agencies and organizational
structures of the European Union and Bulgaria. This, in turn, is a prerequisite for achieving effective and timely exchange of information,
which will properly support the decision-making process in crisis management. The different types of cyber threats that could affect the
operation of national security systems when crises occur, such as disasters, accidents and other crises are taken into account.
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1. Introduction

National security systems play an indispensable role in
protecting a nation's sovereignty, economic stability, and public
safety. These systems encompass a wide range of technologies,
methodologies and practices designed to protect against external
and internal threats.

2. Cyber Security and National Defense

The digital infrastructure grows and the potential impact of
cyber threats on national security increases. Today, cyberspace is
viewed as the fifth domain of military operations, after land, sea,
air, and outer space. This is precisely why cyber security and cyber
defense are of strategic importance to the EU and its members.
According to one of the world's largest cyber security companies,
digital crime has grown by almost 17% in 2021 alone 1. The main
goal of cyber-attacks is to compromise an organization or country
by misusing the illegally obtained data. The EU cyber defense
policy prioritizes the development of the protection of
communication and information networks related to the EU's
common security and defense policy. Cyber defense is part of the
framework for permanent structured cooperation between the EU
and NATO. The intersection of cybersecurity and national defense
is becoming increasingly prominent as adversaries use cyber tactics
to undermine national security. This calls for a comprehensive and
collaborative approach to cyber defense involving government
agencies, the private sector, and international partners. Protecting
national security in the digital age requires not only responding to
cyber threats, but also anticipating and preventing them through
cyber intelligence, cybersecurity measures, and policy. Below, the
main definitions related to cyber security and national defense are
discussed to clarify their interaction in the context of the study.

Cyber security. Cybersecurity refers to the practice of protecting
computers, servers, mobile devices, electronic systems, networks,
and data from malicious attacks. It covers a wide range of activities
and technologies designed to protect the integrity, confidentiality,
and availability of information. National defense. National defense
refers to the measures and strategies implemented by a nation to
defend itself against threats to its sovereignty, security, and
interests. This includes physical and virtual systems and assets that
are so vital to a country that their incapacitation or destruction
would have a crippling impact on national security, economic
security, public health, or safety.

National security. According to the Law on the Management
and Functioning of the National Security Protection System,
"National security is a dynamic state of society and the state in
which the territorial integrity, sovereignty and constitutional order
of the country are protected when the democratic functioning of
institutions and fundamental rights are guaranteed and liberties of
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citizens, as a result of which the nation preserves and increases its
welfare and develops, as well as when the country successfully
protects its national interests and realizes its national priorities.”

National security systems. National security systems protect the
nation's sovereignty, economic stability, public safety, and the
general welfare of its citizens. They play a critical role in
identifying, mitigating, and responding to cyber threats. The
cybersecurity threat landscape is extremely dynamic, and
understanding its diversity is essential to developing effective
defenses and mitigating potential risks. This includes using
advanced cyber defense technologies, sharing threat information
between government agencies, and developing cyber incident
response strategies 2. National security systems encompass a wide
range of technologies, protocols, and practices. Their role affects
the protection of critical infrastructure, government databases,
security of financial systems and many others.

Critical infrastructure protection refers to the physical and
virtual assets that are essential to the functioning of a society and its
economy. This includes sectors such as energy, transport, water,
telecommunications, and health services. National security systems
ensure the resilience and reliability of these services by protecting
against disruptions caused by cyber-attacks, espionage, terrorism,
and natural disasters 3.

Securing government databases is critical to preventing identity
theft, espionage, and the manipulation of public information.
National security systems use various access control measures and
continuous monitoring to protect against unauthorized access and
data breaches. Ensuring the integrity and confidentiality of
government databases is paramount to maintaining public trust and
national stability.

The security of financial systems includes banking, stock
markets and other financial services that are vital to a country's
economy. Cyber-attacks targeting them can lead to significant
financial losses, undermine economic confidence, and destabilize
the financial sector. National systems provide secure
communication channels, as well as analysis and protection of
information systems. Their role in supporting defense operations is
critical because they are fundamental to the safety, prosperity, and
resilience of society.

3. Regulatory Framework of the European Union

The European Union (EU) context for national security systems
in times of disasters, accidents, and other crisis situations, especially
regarding cyber security and cyber defense, is complex and marked
by a framework of cooperation that covers Member States,
including Bulgaria [4]. Cyber security is a basic priority in
European policies and strategies that guarantee the security of the
territory of the Union and its citizens. EU-level strategic documents
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on security consider the evolving challenges and risks of
cyberspace, setting the direction and setting the political priorities
for ensuring the security of the Union. The European Security
Agenda helps to improve law enforcement and judicial action in
response to cybercrime, mainly by reviving and updating existing
policies and legislation. The Digital Single Market Strategy [5] aims
to create better access to digital services and strengthen online
security.

A Global Strategy for the European Union's Foreign and
Security Policy [6] is the updated EU doctrine for improving the
defense and security effectiveness of the Union and its Member
States. A European security agenda [7] also places emphasis on the
environment, which is constantly generating new threats to society,
which implies increased attention on other areas that would lead to
threats to European security. The EU's strategic program for the
period 2019-2024, which defines the priority areas of administrative
structures and institutions in the implementation of four main
priorities: "protection of citizens and freedoms; developing a strong
and viable economic base; building a climate-neutral, green, fair
and social Europe; protection of European interests and values
globally'. An EU cybersecurity strategy is at the heart of the union's
efforts to protect its digital space. The Directive on the Security of
Network and Information Systems (NIS) aims to achieve a high
common level of security of network and information systems
throughout the Union [8]. The directive requires certain
organizations to implement security measures, to manage risks and
to report serious incidents to national competent authorities. The EU
Cyber Crisis Liaison Network (EU-CyCLONE) [9] is designed to
support the coordinated management of large-scale cybersecurity
incidents and crises across the EU. The European Union Agency for
Cybersecurity (ENISA) plays a central role in the EU's
cybersecurity architecture, contributing to increasing the reliability
of ICT products, services and processes with cybersecurity
certification frameworks, supporting the development and
implementation of national cybersecurity strategies and promoting
operational cooperation at EU level [10]. The European Cybercrime
Center (EC3)“ [11] focuses on the fight against cybercrime and
supports Member States' investigations of cybercrime and provides
expertise in forensic analysis and malware detection.

4. Regulatory Framework of Bulgaria

Bulgaria, as a member state of the European Union, is bringing
its national cybersecurity framework into line with EU directives
and international standards. The country's approach to cyber
security is multifaceted, including legislative, regulatory, and
strategic components, active participation in joint efforts to improve
cyber defense across the EU. Achieving sustainable economic,
social, and environmental development depends on multiple
demographic and economic processes, trends in information
technology, climate change and effective disaster risk management.
That is why it is important to ensure a coherent and complementary
implementation of policies for disaster risk reduction, mitigation
and adaptation to climate change, sustainable development in the
field of cyber security and cyber defense. State Agency “National
Security" implements a policy on protection against cyber incidents
in the communication and information systems of strategic objects
and activities that are important for national security [1]. Below is
an overview of the main legal and regulatory laws, strategies and
directives related to national security.

The National Disaster Risk Reduction Strategy 2018 - 2030 outlines
the vision for disaster risk reduction on the territory of the Republic
of Bulgaria, defines the course of action to adequately reduce
existing risks and prevent the emergence of new ones, increase
preparedness and response capabilities and rapid disaster recovery.
The National Cyber Security Strategy "Cyber Resilient Bulgaria
2020" outlines the strategic goals, principles and actions to increase
the country's cyber defense capabilities, emphasizing the
importance of resilience, rapid response to incidents, public-private
partnerships and international cooperation. It prioritizes countering
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cybercrime, which includes both cyberattacks and hybrid actions on
defense and armed forces management systems, as well as human
capital development through cybersecurity education and training
[12].

Bulgaria implements the EU directive on the security of
networks and information systems in its national legislation. It sets
out the responsibilities of government agencies, operators of
essential services and digital service providers, measures to prevent,
detect and respond to cyber incidents and requires their reporting.

The Regulation on Minimum Requirements for Network and
Information Security (RMRNIS) and the Critical Infrastructure
Cyber Defense Plan are focused on the protection of critical
infrastructure. The plan identifies critical assets and systems,
assesses vulnerabilities, and establishes protocols to prevent, detect
and respond to cyber threats in coordination between government
agencies, infrastructure operators and the private sector.

The National Computer Security Incident Response Team
(CERT-BG) plays a central role in Bulgaria's response to cyber
incidents [13]. It is responsible for monitoring, analyzing, and
mitigating cyber threats and incidents affecting national security
and facilitates cooperation with international partners and the
private sector. Bulgaria's national cyber security framework reflects
a comprehensive approach to protection against cyber threats
through legal, strategic and operational measures. Future directions
in this regard may include investing in cybersecurity research and
innovation and increasing cooperation with international allies to
strengthen defenses against sophisticated cyber threats.

5. Conclusion

In summary, the EU's approach to national security systems,
especially with regard to cyber security and cyber defense in times
of crisis, is characterized by an emphasis on resilience, joint action
and the sharing of resources and information. This framework not
only strengthens individual Member States, but also improves the
Union's collective security and defense posture against cyber
threats. Analysis and modeling of interactions between national
security systems in various crisis situations with a focus on cyber
security require a multidisciplinary approach. Tools and techniques
that can be used include system dynamics to model complex and
interdependent systems.
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Abstract: The aim of the article is to present how an organization can achieve the appropriate level of development based on the
implemented quality management system in accordance with the requirements of the 1SO 9001 standard based on selected areas and what
significance it has in ensuring the safety of its operation. The first chapter talks about the advantages for the organization resulting from
having an implemented standard in the implementation of customer orientation. The next chapter presents the advantages of the organization
resulting from building trust and credibility in the implementation of the requirements of the standard, the third chapter shows how the
competences of top management influence the building of the position and development of the entire organization. This article aims to
present several selected areas of application of the standard and to find the answer whether, in times of many threats and unpredictability of
changes in the organization's environment, the 1ISO 9001 standard is a sufficient tool allowing for the safe development of the organization.
Keywords: ISO 9001 STANDARD REQUIREMENTS, ORGANISATION SECURITY, COMPLIANCE WITH THE STANDARDS
REQUIREMENTS, ROLE OF THE DEVELOPMENT, AUDIT

be effectively used to achieve the development of the organization,
and which of them do not keep up with contemporary changes and

The changes that have influenced the development of organizations ~ May thus limit the development and even increasing maladjustment
over the last two decades were so diverse that they had a significant ~ Of @ given organization to the changing environment? Analysis and
impact on their functioning, especially in terms of thinking about conclusions at the.level of initial assessment of source materla!s
the needs and expectations of interested parties. Most organizations ~ @llowed the adoption of the following hypothesis: The dynamic
operate on a global market and make a number of transactions ~ development and challenges in the environment of modern
within it. This is the result of ongoing globalization and many  Organizations may in the future lead to the organization moving
significant changes in the environment, the multiplicity of which ~ away from the need to implement and maintain a voluntary quality
and the lack of ability to predict their type pose a serious threat. In ~ Management system in accordance with the requirements of ISO
this situation, more and more attention is paid to introducing such 9001 in favor of searching for its own solutions. , for which there
rules for the functioning of the organization that, in a systemic and will be no restrlctlons_ in _thls respe(_:t. This resglts_from an .|nd|V|duaI
procedural way, contribute to increasing the level of security and, ~ a@Pproach to the specificity of a given organization and its current
consequently, the level of customer trust. Therefore, it is becoming ~ identified needs.

increasingly easier for organizations to implement ISO management : :

system standards, especially since many companies demand that 2. Customer Orientation

their business partners have an implemented standard or group of ~ The main driving force of every organization is the customer and
standards from the 1ISO 9001. The history of human development is his increasingly higher demands, as well as the entire environment
full of examples of many spectacular projects that are characterized  surrounding customer service related to ensuring his satisfaction,
by enormous scale. of political, scientific, economic and military i.e. striving to create an effect that will make the customer come
importance (these are: the invention of the computer, sending the back to us. Therefore, Polish managers are increasingly willing to
first man into space, the construction of a nuclear ship underwater, make decisions about introducing their companies or the companies
digging a tunnel under the English Channel)[1].The group of these  they manage into the world of quality. This type of behavior is the
projects also included standards whose main task was to improve  result of thinking about how to ensure that each contact with a client
the quality of products (products and services) and the procedures s not an episodic phenomenon. A very important element resulting
needed to achieve these standards, which became known as projects ~ from point 5.1.2 of this standard [2] related to having an
that raise the development of our civilization to a higher level. The implemented quality management system is the organization's
essence of universality, which was the result of the invention and confirmation of compliance with legal requirements and existing
application of the PDCA cycle (Plan-Do-Check-Act), allows the  regulations, which should be precisely defined and understood. This
application of this type of solutions to all processes and the quality s the foundation on which increased trust in a given organization is
management system as a whole. The advantages of using the  based, and in the event of a dispute being resolved in court, it is an
requirements of the ISO 9001 standard were very quickly  element that will prove that it is acting in accordance with the law.
implemented in various types of organizations and became the main  In this aspect of the organization's operation, it is another pillar that
pillar of the security of their operation and increased  determines its level of security in functioning on the market. As part
competitiveness on the market. The ease and digestibility of this of continuous assessment of customer satisfaction, each
type of solutions is an additional advantage of applying the organization should take care of feedback on the products and
requirements of quality standards in various economic fields. Many services provided, which may be in the form of surveys or other
companies have developed and used everyday activities and  documents confirming meetings with customers. Every organization
solutions for the organization of various processes, which are a should keep a register of praise or complaints and prepare all kinds
form of applying system solutions that meet the requirements of  of reports on commercial matters closely related to conducting
quality standards. In this situation, all that remains is to enter the market activities and perform market analyses. This type of records
record, train employees and monitor the effects of the  constitute a documented form of confirming the implementation of
implementation in order to make continuous improvements.  maintaining constant contact with the market and customers, they
However, the voluntary application of quality standards does not  contribute to strengthening credibility, as well as allow for an active
exempt any organization from remembering that the constantly  response to changes arising from the organization's environment.
changing environment of the organization and the development of  Meeting this requirement of the standard is an important element
the level of organizational culture result in a constantly increasing aimed at the continuous development and improvement of the
need to improve the quality of services and products offered, which organization. It also provides a basis for drawing conclusions
are the basis of international business. The purpose of the  related to the future of the organization. In general, it can be pointed
considerations on selected areas of the requirements of the 1ISO  out that it is people who pose the greatest risk in business activities,
9001 standard is to formulate a research problem: In which areas of  especially in the area of customer service, where interaction with
application of the requirements of the ISO 9001 standard can they

1. Introduction
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customers takes place. Customers' expectations towards
organizations concern speed in the process of meeting their needs.
Therefore, quality activities focus mainly on acquiring and retaining
customers.

3.

Having a quality management system certificate is treated by every
organization as a showcase of its competences and as a
strengthening of its competitiveness in relation to other entities
operating on the market. It is good practice for an organization to
place its certificates in a clearly visible place. But how can the
organization's client check that having an implemented quality
management system is much more than just a nice sign on the wall.
Every participant in the process of implementing and maintaining a
quality management system knows well that the reliability of the
document held by the organization is the result of hard work and
great responsibility of many people. But is the message in the form
of a certificate on the wall a sufficient confirmation for the
consumer, client or stakeholder of a given organization? There may
always be a concern as to whether everything contained in the
certificate constitutes a reliable transmission of the competencies
actually held. Clause 9 of this standard [3] confirms the
organization's activities that aim to ensure its safety through the use
of monitoring, measurement, analysis and evaluation processes. A
very important element of this type of activity is conducting internal
audits, which are designed to detect the strengths and weaknesses of
the organization. This applies primarily to critical areas that are
likely to have an increased number of irregularities. Evidence
confirming the completion of this type of activities are reports, kept
as evidence of the implementation of audit results, also informing
about what actions were taken as part of corrections and corrective
actions. The area of internal audits carried out is always the basis
for a thorough assessment not only by the top management of the
organization, but also by external auditors. The level of internal
audits carried out is influenced by the impartiality of the people
responsible for their implementation, therefore internal auditors
should be people who are not related in any way to the area covered
by the audit. There is a risk that the internal audit will be conducted
in an unreliable manner due to significant competence deficiencies
of the employee selected for this type of undertaking. A much
worse threat to the impartiality of audit activities is the situation
when there is pressure for a positive audit result from the superior
of the employee conducting the audit or when top management
influences the audit result in order to cover up existing gross
irregularities. Therefore, an important form of implementing
activities related to maintaining the proper level of functioning of
the organization is the management review by top management. The
transparency and reliability of this undertaking is closely related to
the assessment of the effectiveness of the organization's activities.
The strengths and weaknesses of the organization's operations
shown during the management review, confirmed by the
appropriate report, constitute a tool ensuring constant compliance
with the objectives and set out directions of action related to
meeting the requirements and increasing customer satisfaction. In
order to ensure an even higher level of trust in the organization with
a quality management system, there is an obligation to undergo an
external audit carried out by independent external auditors who are
randomly selected by the auditing organization. The existing system
solutions are aimed at eliminating the threat of lack of competence
of an external auditor because they are confirmed by the
certification body and the audited entity can always request their
presentation. A much greater threat and challenge is the area related
to the honesty of people participating in the external audit process.
These types of situations are very difficult to detect. Especially
when looking for a positive result audit involves obtaining material
or intangible benefits (job offer for a person associated with an
external auditor). As a result of this type of activities, improper
functioning of the organization may be confirmed, and growing
irregularities may remain unremoved and lead to many negative
phenomena in the future. A positive audit result may also be
influenced by the phenomenon of familiarity, which occurs when
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the organization becomes attached to the auditor, who in turn,
within the organization he knows well, falls into routine and is not
always able to detect or notice any irregularities in the functioning
of the auditor. system. The set of presented tools that are intended to
strengthen the credibility of the organization serve to protect against
the occurrence of undesirable phenomena, and most of them
concern the area related to professional ethics. Point 7.3 of this
standard, titled Awareness [4], refers directly to the spread of
knowledge directly related to the understanding by employees of
what quality goals are, how to identify with them and why acting in
accordance with the quality policy defined by the organization
allows for better understanding of the benefits of this type of
behavior and the consequences of actions inconsistent with the
quality management system requirements adopted by the
organization. Building the awareness of working people is a process
that at the beginning seems difficult to carry out, taking into account
the attitude of all participants in the process. Most of them, afraid of
new challenges and the changes they will bring, adopt a defensive
attitude. Therefore, you should do everything to protect yourself
against this type of situation in the future and reduce the feeling of
fear among employees, which may cause decision-making
paralysis. If you manage to overcome this type of barrier, there is a
chance that with a small amount of work you can significantly
increase the intellectual potential of any organization in which a
quality management system has been implemented. The principle of
voluntariness, which guides the idea of applying and acting in
accordance with the requirements of the 1SO 9001 standard, puts all
organizations on the same level of mutual relations and the same
level of equality. The Polish Accreditation Center - a national
accreditation body authorized to accredit conformity assessment
units based on conformity assessment and market surveillance
(Journal of Laws of 2019, item 544) is not a police authority and
does not have any powers to draw legal consequences against
organizations that have a system. management in accordance with
the requirements of the 1SO 9001 standard. The mission of the PCA
is to promote the economic development of Poland by ensuring the
protection of public interests, such as health and safety,
environmental protection and public safety [5]. Therefore, an
organization's possession of a PCA accredited certificate may
increase its credibility in the area of operation on the business
market.

4.

The requirements of the ISO 9001 standard in point 7.2 [6] define
what role the so-called top management, behind this dry statement
there is a huge area related to the competences and skills of the
management staff, who concentrate not only knowledge, but also
intellectual potential related to the constant development of the
organization. For many years, Polish managers struggled with the
problem of functioning on the domestic market, where the
prevailing management method differed significantly from that in
force in the most developed economies. This situation was
undoubtedly the result of the lack of well-educated management
staff and the old system in which the principles of the command-
and-distribution policy, characteristic of the previous political
system, persisted. Openness to international markets is not one of
the strengths of the Polish economy, and the opportunity to appear
on international markets is the best way to develop the company
and its management staff. Thanks to research conducted by Think
Tank Poland, Go Global! it turns out that out of ten Polish
companies, only four operate abroad, and 85% of them do so from
offices in Poland. Companies that managed to gain foreign
customers limit themselves only to selling their products to them
and do not create their own structures on foreign markets. Polish
managers are rated very highly, but many of them cannot free
themselves from complexes towards their colleagues from the West,
and strong family ties are still an obstacle to an international career.
Until 1989, the average Polish citizen had a huge problem with
going abroad or studying at foreign universities. The mentality of
Poles shaped as a result of these restrictions has led to a situation in
which instead of appreciating the opportunity to work abroad,

Competencies of top management
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which should be treated as a life opportunity or a great distinction,
many managers prefer to give up such an opportunity and change
their job. However, the opportunity to acquire additional skills
resulting from competing on the global market is a very strong
impulse for innovative activities within companies, and people who
decide to run a business abroad are much more open to introducing
new solutions. The stage of transforming knowledge into
managerial decisions requires the involvement of the most
competent, responsible and decision-making managers who, acting
with appropriate commitment and equipped with appropriate tools,
are not only responsible for the decisions made, but also are able to
properly assess the value of innovative ideas of their most
competent employees. The fear of introducing any changes in
organizations paralyzes employees who often try to put pressure on
their superiors by proving that new implementations will cause a
slowdown. implementation of processes. The problem then arises
whether to rely on employees' opinions or to make a bold decision
to introduce changes. Many managers who should be focusing on
strategic decisions are dealing with unimportant issues and solving
problems that should be delegated to managers or lower-level
managers. This type of fear of delegating tasks to subordinates
results from the fear of one's own position in the company, as a
result of which subordinate employees have a lot of time on their
hands, and the manager becomes a victim of his own ill-considered
bad decision and constantly complains about too many tasks that
begin to overwhelm him. Unfortunately, every manager does not
own his or her own working time and should skillfully divide and
prioritize problems to be solved. Meanwhile, incompetent managers
can spend the entire day on unimportant issues, neglecting the
process of making strategic decisions. They do this out of ignorance
or fear of responsibility. A huge obstacle to the activities of
management staff is the term of office applicable in state-owned
companies. The result of this state of affairs is the reluctance to
introduce long-term innovative solutions for fear that the next term
of office may involve another president. In this situation, it is not
worth investing in long-term projects that would be beneficial for
the company's development, but from the point of view of the
particular interests of the president's term of office, unfortunately,
become completely unprofitable. Another important element that
distinguishes an average manager from an outstanding and creative
one is having a skill called strategic imagination [7]. The 1SO 9001
standard requires a rather natural ordering for humans and giving
harmony to an organization operating in accordance with these
requirements, as well as developing everything in accordance with a
specific structure. These types of actions are extremely effective,
but they only work in a stable environment. Meanwhile, today's
constantly changing environment does not guarantee the
stabilization of the organization, but requires continuous dynamic
adjustments. Not so long ago, everyone experienced what the
Covid-19 pandemic was and how it left its mark for many years.
We are now wiser that the pandemic has become a fact. So just put
this element as a risk that is there and can come back at any time.
Therefore, they should be classified appropriately, additionally
assessing what impact they will have on the activities of our
organization, but above all, a whole set of measures should be
developed that will help protect employees (meeting the
requirements of point 6.1 of this international standard 1SO
9001:2015)[8]. Anyone who has participated in firefighting training
at least once understands the meaning of this action perfectly and is
able to evacuate quickly. It is therefore worth thinking about taking
specific routine actions to protect your health in the event of a re-
occurrence of the threat of an epidemic. This will certainly make
sense not only in the event of such threats occurring in the future,
but will also help in solving other problems more quickly. The
expectations towards modern managers concern visual thinking,
which involves the ability to combine two elements: an insightful
image of the present and the ability to predict the future. A creative
manager is able to create an image of a new reality from scraps of
information, various types of assumptions and speculations, which
allows for the creation of a new image of the world and the
imagination of a new reality. Such skills are not acquired through
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learning, and it is even difficult to imagine how they could be
taught if they involve skills related to the sphere of intuition,
visualization and conjecture. On this basis, the image of a manager
of the future emerges, i.e. a person who builds the image of the
company from seemingly insignificant elements and is able to
transform it into a professional company strategy through thorough
analysis. Additionally, he can build a team of people whom he can
convince to his own ideas. In this situation, it can be concluded that
there is a manager who is completely different from the
requirements of the 1ISO 9001 standard, who creatively looks for
niche opportunities for the company's development based on skills
that are the complete opposite of a systematically ordered manager
who guards the order and order of processes implemented in the
organization. No provision of the standard can describe a manager
who should be open and have above-average skills. The image of
top management according to the 1ISO 9001 standard is a group of
people who are guardians rather than creators of the future of
building a modern organizational strategy.

5.

If we look at an organization with an implemented quality
management system and try to compare it to something else, you
should see an efficiently functioning system consisting of a number
of interconnected elements. Each of these elements pursues its own
goals, which, as we know, contribute to the success of the whole.
The article does not fully address the subject of the human factor,
the importance of which in the process of maintaining the quality
management system is crucial due to the fact that it is the main
carrier of risk. It is also about the involvement of management staff,
presenting the attitude of the auditor and people employed in
organizations. Moreover, new trends in management and the level
of management staff development, as well as instruments for
strengthening competitiveness on the market, were not fully
addressed. The hypothesis put forward at the beginning of this
article indicates that the impact of dynamic development and
challenges in the environment of modern organizations may in the
future lead organizations to move away from the need to implement
and maintain a voluntary quality management system in accordance
with the requirements of the ISO 9001 standard in favor of
searching for their own solutions for which there will be no
restrictions in this regard, has been partially confirmed. However,
the complexity of this issue requires carrying out a number of
additional analyzes and taking into account many different and
available statistical research results related to the areas of operation
of the organization. A very big problem in the case of using
empirical methods, which would allow assessing how many
organizations on the Polish market have implemented quality
management systems, is the lack of statistical data. Difficult access
to this type of statistics results from the policy pursued by
certification bodies, which conduct market analyzes for their own
purposes regarding the number of companies using their services,
but do not disclose this type of data due to trade secrets. Annual
reports published by the Polish Center for Accreditation present
data on the total number of valid accreditations in our country (as of
December 31, 2023, 1,708 valid accreditations)[9]. The lack of a
requirement to have implemented systems based on PCA
accreditation does not allow obtaining data reflecting the actual
situation. The group of important accreditations includes all areas
and standards, and it is difficult to determine how many 1SO 9001
accreditations there are in this number, and what is more, how many
organizations are hidden under this number. Due to the extensive
topic of the article, it is very difficult to refer to all aspects,
especially since the introduction of a new edition of this 1ISO 9001
standard requires additional research over the subsequent years of
its validity, i.e. from September 2018. Of course, it is not possible
to predict and prepare for all threats. However, to maximize the
chances of long-term functioning on the market, it is worth
identifying key products (products and services) and taking actions
to offer them in various circumstances. In this context, many
theoretical and practical studies indicate the importance of building
business continuity plans and the role of the so-called crisis
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|
management teams in effective counteraction. Taking into account

the above, the future of the organization is not only a "hard"

reference to the requirements of the ISO 9001:2015 standard, but

also the adoption of a holistic approach that requires a different and

new look at risk management, which should be strongly result-

oriented and the adoption of solutions that are aimed at the

organization's survival in difficult to predict environmental

conditions.
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1. Introduction The coordination of elements such as organizational structure,

o ) strategic decision making, resource allocation and the processes of
The role of management at a nuclear facility is to perform functions  auditing and reviewing performance are parts of an integrated
such as planning, organizing, staffing, leading and directing work,  management system.

controlling, monitoring and assessing work and evaluating results. .
All processes, and the documents that describe these processes,

Management systems are methods, processes and tools used by the  should be integrated into a single framework. Care should be taken
managers of a nuclear facility to create a framework to carry out  to ensure that sensitive information relating to the PPS, as well as
work in a safe and secure manner while ensuring that the ObjectiVeS any other sensitive information’ is appropriate|y protected and
of the faClIlty Operator are achieved within the Iegal and regulatory shared 0n|y on a need to know basis.
framework of the country [1].

3. Application of management systems to the physical

2. Common concepts and principles of the protection system (PPS)

management systems . . -
An integrated management system is used by facility managers to

Since the management systems used in all areas of nuclear facility  monitor and control all activities throughout a nuclear facility,

pperatio_ns are b_aSEd on common  concepts and prinCiple_& including the PPS. The term ‘operation of a PPS” includes all of the
integrating them into one comprehensive framework results in  activities associated with the PPS, including maintenance and
increased efficiency and effectiveness and allows the operator: testing. Application of the management system helps to ensure that

the PPS continues to meet its original design specifications and is

a) to establish and apply consistent policies, processes and . . -
(@) PPy P p modified as needed to address changes in requirements.

procedures to meet competent authority and operator requirements;
Some functions at a nuclear facility might be performed by other
organizations, in which case the facility management system might
(c) to make it easier to continuously improve management systems; not address all of the PPS functions.

(b) to improve overall efficiency by eliminating duplication;

(d) to foster change and to encourage innovation by creating a For example, the response for a nuclear facility can be provided by
framework for continuous improvement and performance on the the national police or military organizations, in which case the
basis of experience from each discipline; operator of the facility is responsible for operation of the detection
and delay components of the PPS, and might implement the
overarching quality assurance processes that are part of the facility
management system.

(e) to manage changes effectively, such that security is maintained
or improved;

(f) to make decisions that best address the overall needs of the

R N The national police or military organizations will use their own
facility in a coherent and disciplined manner; P y org

quality assurance practices for their own activities. In the absence of
(9) to bring together expertise from different disciplines, to address ~ an integrated management system at a facility, efforts should be
conflicting requirements and to identify optimal solutions to address ~ made by the operator to integrate physical protection with other
all requirements; disciplines, such as facility operations, nuclear material accounting

. L o and control and safety, especially in relation to common activities,
(h) to prevent risk reduction in one discipline, such as safety, from such as quality assurance.

increasing or creating new risks in another discipline, such as

physical protection; The operator should develop strong interactions with all countries
. . ] - and operator organizations involved in all phases of the design,
(i) to ensure that physical protection does not unduly affect facility  gevelopment and installation of physical protection measures and

operations. operation of the PPS.

An integrated management system incorporates the management of 4. Requirements management
all aspects of a nuclear facility into one coherent system, applying ’

the core management principles and processes to each specific A PPS should be designed to meet a set of objectives, established
discipline (e.g. physical protection, nuclear material accounting and by the country and its competent authority. These objectives might
control, safety, operations). Activities that have an effect on  be expressed in the form of prescriptive requirements, performance
operational performance or regulatory compliance should be part of  requirements or a combination, which are used in the PPS design to
the management system. develop specifications.

An integrated management system provides a single framework for Once the PPS design has been developed, approved and installed,
the arrangements and processes to address all the objectives of the  the design specifications form the basis for verification activities to
facility operator, including safety, health, environmental, nuclear ensure that the PPS continues to meet the requirements for its
security, quality, economic and information management aspects.
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operation. A range of methods and tools used to manage
requirements typically includes four steps:

(1) assembling stakeholder requirements;

(2) analyzing the requirements;

(3) verifying the requirements;

(4) documenting traceability of the requirements.

These steps can be performed sequentially as the design process
proceeds or, in some cases, can be performed in parallel. Industry
standards provide more information on how stakeholder
requirements can be collected and how a requirements analysis is
performed [2].

4.1. Assembling stakeholder requirements

The first step in the process is to identify applicable requirements of
all relevant stakeholders. These might include requirements of the
country and the competent authority, and operational or safety
requirements. During the design phase, these stakeholder
requirements will be wused to develop additional derived
requirements, which are used to define design specifications.

4.2. Analyzing the requirements

When all applicable stakeholder requirements have been assembled,
the second step is analysis to ensure that the requirements are clear,
to identify any conflicting requirements and to transform the
requirements into derived requirements for the PPS and design
specifications for operating and maintaining the PPS, using a risk
management approach. The applicable stakeholders should be able
to understand how the derived requirements reflect their
requirements.

The requirements management analysis should identify any
potential conflicts between physical protection recommendations
and safety requirements. For example, the “number of access points
to the inner areas should be kept to the minimum necessary (ideally
only one).” [3].

However, there might be a safety requirement that an emergency
exit be provided within 25 m of any location within a hazardous
area. There might also be operational requirements to have access
points at locations in the inner area to streamline movements of
nuclear material between other inner areas and reduce processing
time.

Having only one access point would, in some circumstances, create
a conflict with the operational and safety requirements. Such
conflicts should be resolved during the analysis step in a manner
that balances the competing criteria.

The requirements analysis process is carried out in parallel with the
PPS design process, to ensure that requirements are transformed
into formal derived requirements and design specifications for
operating and maintaining the PPS.

4.3. Verifying the requirements

During the installation and implementation of physical protection
measures, the stakeholder and derived requirements will be used as
the basis for verification activities.

Verification of the requirements is intended to ensure that the
design specifications and all requirements for operating and
maintaining the PPS are met (and therefore that the stakeholder
requirements will be met).

Verification might include performance tests, assessments,
inspections, audits or other means to provide assurance that the
formally documented requirements are met. Verification activities
can also be performed at the component, subsystem or PPS level.
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4.4, Documenting traceability of the requirements

Requirements management includes documenting how each formal
stakeholder requirement can be traced through derived requirements
for the PPS to specifications for the design, installation and
implementation of physical protection measures and their operation.

Documenting this traceability provides evidence that the
requirement has been met, and also an efficient mechanism to
identify those plans, processes, procedures and training that need to
be changed if that requirement changes.

A common method for simple systems is to create a traceability
matrix that lists each requirement and all the associated plans,
processes and procedures, and records the measures used to meet
that requirement. For more complex systems, traceability matrices
become impractical and more formal tools are used.

For example, there might be a regulatory requirement that personnel
receive a certain type of security training every six months to be
allowed access to an inner area. This requirement is included in the
facility security plan. Use of a traceability matrix for this
requirement might be as follows:

(a) a training plan is developed, along with lesson plans, for security
staff to provide the training at the specified frequency.

(b) a process is established that requires managers to ensure that
training is scheduled for personnel needing access to the inner area,
and that they receive the training before being granted access to the
area and at the required frequency thereafter, and to record each
individual’s completion of training and send a copy of the log to
designated security staff each time the individual completes the
training.

(c) security staff create and manage a list of personnel with
authorized access to the inner area, containing each name, their
department, the date(s) on which training was received and the date
when refresher training is next required.

The list is updated on a monthly basis, at which time security staff
identify all the personnel on the list who will require refresher
training in the coming month and notify the appropriate
departments. Security staff provide to the access control point a list
of personnel who have taken the training between monthly updates.

(d) procedures are developed for the guards working at access
control points to the inner area to verify that individuals are on the
current list, and that their training is up to date, before granting
them access.

5. Work direction and control

Work direction for the management of the PPS includes
determining the functions that need to be performed, establishing
security policies, establishing an organizational structure to perform
those functions, defining roles, responsibilities and accountabilities,
developing strategic and tactical goals, and establishing
performance criteria for the PPS.

Determining the functions that need to be performed to design,
install and maintain a PPS involves an understanding of the
technical, administrative and support functions to perform the work.
Some of the functions might be provided by the facility security
personnel, and some might be performed by other departments. For
example:

(a) The design phase of a PPS might involve security professionals,
a designer, personnel responsible for the infrastructure of the
facility, operations personnel, guard and response forces, safety
professionals, IT support staff and budget personnel.

(b) Installation of PPS facilities, barriers or other systems involves
construction and infrastructure personnel.

(c) Operation of a PPS involves personnel to operate and maintain
the PPS measures, supervisory personnel and other security
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personnel who provide functions such as training, assessment,
performance testing, quality assurance, trustworthiness checking,
records management, information security, computer security,
administration, budgeting, procurement and contract management.

A policy is needed which country the commitment of the facility’s
senior management to physical protection. This security policy
should ideally be issued directly by the senior management to make
its importance clear and to demonstrate their commitment to
physical protection.

All personnel need to understand that adherence to this policy is
expected of everybody at the facility. This policy emphasizes senior
management’s leadership with regard to physical protection matters
in all areas including the PPS.

Establishing an organizational structure to effectively manage a PPS
involves defining the framework within which the physical
protection  department operates. The most appropriate
organizational structure for physical protection at a specific nuclear
facility will depend on many factors, including the broader
organizational structure, the type of nuclear facility, country laws
and requirements, cultural norms and other factors.

However, the objective is to develop an organizational structure that
provides for effective management of the work to design, install and
operate a PPS. Some common considerations when defining the
organizational structure of a physical protection department include
the following:

(a) Establishing a clear chain of command, an unbroken line of
authority from the physical protection manager to the individual
personnel performing functions relating to the PPS.

(b) Identifying appropriate ‘spans of control’ (the number of
subordinates under a manager or supervisor). Depending on the
nature of work performed, and the complexity of the work, the span
of control can be adjusted so that both the personnel and the work
can be effectively managed.

(c) Identifying how decisions are made within the organization, and
who within the chain of command is responsible for making them.
If decisions are made by a single person at the top of the chain of
command, this is referred to as a centralized decision making
model. The appropriate level for decision making is determined by
factors such as the potential impacts of the decision for other
organizations, and the risks and costs associated with each option.

(d) Dividing work activities or tasks between individual jobs
(division of labour). Some jobs involved in operation of a PPS need
specialized training, such as a locksmith or an armourer, and some
need general skills, such as a security planner responsible for
developing security plans and procedures relevant to the PPS.

(e) Formalizing job functions within an organizational structure for
security. A guiding factor is the degree to which specific job tasks
and activities only involve following established processes and
procedures and which may demand discretionary action.

(f) Grouping specific jobs together to help to coordinate common
activities and tasks. Some security organizations have a technical
security group comprising personnel who can perform all of the
functions to maintain a PPS, such as engineers, designers,
technicians, network specialists, performance testers and labourers.
In other cases, a technical security group may have some of the
functions but use personnel from other departments, such as
network specialists from the IT department, as needed for a specific
activity.

5. Resource management

Resource management includes topics such as: training and
qualification programmes; selection of personnel for the functions
to support design, installation and implementation of physical
protection measures and operation of the PPS; procurement of
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goods and services;
environment.

and establishing a productive work

Personnel selection is the methodical process used to select
personnel to perform job functions relating to the PPS, to identify
people who have the knowledge, skills, capabilities and other
characteristics to make the most valuable contributions to the
organization.

Human resource processes at a nuclear facility are part of the
integrated management system, and physical protection managers
should aim to recruit and retain the best personnel available within
the constraints of the system. Personnel selection also includes
ensuring that personnel have all the qualifications necessary to
perform a job function, and their trustworthiness is checked before
being employed in a position for which such a determination is
required.

Effective physical protection depends upon staff having the
knowledge and skills to perform their functions to the desired
standards. Managers need to ensure that their staff not only receive
specific security training appropriate to their responsibilities, but are
also generally educated about and aware of the threats and other
topics related to a strong nuclear security culture [4].

Procurement of goods and services is essential to sustain an
effective PPS. Considerations of particular importance in this
context include procuring PPS equipment from established vendors
and ensuring that replacement parts are available for the expected
lifetime of the equipment, testing and evaluating new components
before procurement to ensure that they can be integrated into and
are compatible with existing PPS components, and evaluating
potential security risks relating to the supply chain.

The operator retains responsibility for physical protection when
using contractors or procuring any goods and services. Operators
need to retain the competence to specify the scope and quality
required of a product or service and subsequently to assess whether
they meet the physical protection equipment requirements and
specifications. The management system can include arrangements
for the following:

(a) Qualification of vendors, contractors and suppliers of goods and
services;

(b) Selection of vendors, contractors and suppliers on the basis of
the effectiveness of their management systems and their
performance;

(c) Verification that vendors, contractors and suppliers understand
and comply with physical protection requirements (including those
for the security of sensitive information) relating to the goods and
services that they provide;

(d) Prior approval by the operator of any subcontracting by the
vendor, contractor or supplier;

(e) Specification of contractual requirements, including physical
protection requirements;

(f) Provision, where appropriate, of physical protection advice,
information and training to vendors, contractors and suppliers and
their staff;

(9) Periodic assessment of the management systems, including
physical protection arrangements, of vendors, contractors and
suppliers and their performance, using a graded approach;

(h) Verification that goods and services supplied meet the facility’s
physical protection specifications and are authentic.

6. Assurance activities

Assurance activities include implementation of quality assurance
and assurance programmes. A quality assurance programme ensures
the PPS performs as designed and meets regulatory and
performance requirements. An assurance programme establishes
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evaluation and test activities with sufficient rigour to ensure that
PPS measures are at all times operational, functioning as intended,
and interacting in such a way as to detect and respond to any
adversary action before the completion of a malicious act.

Quality assurance is part of quality management (which in turn
should be part of the integrated management system) focused on
providing confidence that quality requirements will be fulfilled. A
quality management system is as a collection of business processes
focused on achieving quality policy and quality objectives to meet
regulatory requirements.

7. Sustainability and continuous improvement

Sustainability includes maintaining the performance of people,
procedures and equipment. This involves monitoring performance,
and providing motivation and leadership to create an organization
that is consistently effective and continuously improving.
Sustainability includes maintenance and testing programmes to
keep PPS systems working as designed, and working to develop a
strong nuclear security culture.

Effectively sustaining a PPS involves sustaining not only the
technology but also the people using the technology. Managers need
to communicate to personnel what is expected of them, what the
organizational goals are, what behavior will be rewarded and what
actions will be punished.

All employees and decision makers need to communicate
throughout the organization what they are expected to achieve and
what behaviors are acceptable in doing so. Managers need to
provide leadership consistent with the organization’s policies,
values and strategies.

Sustainable high performance depends upon the right personnel
being in the right positions with the right leadership qualities. It can
be achieved through programmes:

(a) to recruit the best qualified personnel available;

(b) to develop staff skills and abilities through training and
qualifications programmes;

(c) to recognize and reward good behavior;
8. Conclusions

Operators of nuclear facilities should use an integrated management
system for all phases in the lifetime of the facility, and for a new
nuclear facility the management system should be integrated with
all activities from an early stage [5]. If an integrated management
system does not already exist at a nuclear facility, it can be
developed by integrating the existing management systems,
including quality management, into one system.

Duties and responsibilities for physical protection, and for quality
assurance of physical protection, should be established within the
framework of the management system [6]. Operators should adopt
through their management system an integrated and coordinated
approach to reviewing all proposed changes to physical protection
arrangements before implementation to ensure that they do not
result in any unintended effects on safety.
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Abstract: The Romanian Air Force increased the interoperability with the NATO partners, including the acquisition and operation of the F-
16 aircraft from the Norwegian and Portuguese Air Forces, F-16s that are distributed within different Romanian airbases. In this respect,
the Romanian Air Force must undertake necessary steps in the direction of gradually grow of the operational capabilities, starting from a
first phase by making operational one squadron of F-16 A/B MLU (Mid Life Update) aircraft in 2017. The squadron operationalization
includes the logistics services starting from the Air Force Headquarters and implemented at the ground level of the airbases assigned to
receive the specific aircraft. An updated, with new efficient solutions for maintenance management system, was envisaged and destined to the
safety operation and maintenance activity of the new family of aircraft.

KEYWORDS: MAINTENANCE MANAGEMENT SYSTEM; MAINTENANCE

MANAGEMENT.

1. Introduction

The aim of this paper is to present some researched
aspects regarding challenges for the maintenance system that had to
be set up in supporting the new aircraft purchased within Romanian
Air Force airbases.

Transition from a standard long time established
maintenance system dedicated to the MIG-21 aircraft toward a
different manufacturer and aircraft model is doable but far from an
easy task. The previous maintenance activity went through a
transformation phase when the MIG-21 aircraft suffered an
upgrading process, regarding the avionics and weaponry, in the
mid-90". That was a proper training stage for the maintenance
engineers to learn transition for specific systems. When the new
complex 4™ generation aircraft arrived from the mentioned NATO
countries, a lot of similarities were identified and so the transition
was more accurate and safety.

Definitely this transition has involved also new
requirements and usage of different/modern concepts and
requirements of maintenance and maintenance management, that
made also the subject of our research and briefly and partially are
presented also in this paper.

2. General requirements for operation maintaining
From the beginning was considered a new implementation

for the maintenance system, that must correspond to the new type of

aircraft in correlation with the type of missions which these aircraft

must fulfill and considering the maintenance levels intended to be

adopted. Therefore, was made a primary list with aspects to be

addressed:

Maintenance management (concepts, configuration, Technical

Orders TOs) [1];

Maintenance organizational structure;

Infrastructure;

Staff training;

Technical documentation/Technical Order Distribution Office

(TODO) [2];

Tools and checking devices, measuring and control devices,

maintenance equipment;

Ground Support Equipment —GSE;

Special vehicles (fuel trucks, fire trucks, sweepers, snow

removal machine, etc.);

Pilots survival equipment;

Personnel protective equipment;

Joint Mission Planning System — JMPS [3];

Flight simulator;

Maintenance simulator;

Spectrometric Qil Analysis Program — SOAP;

Precision Measurement Equipment Laboratory-PMEL;

Tactical Air Navigation-TACAN [4];

Multifunctional Information Distrubution System — MIDS [5];

Aircraft spare parts and ground support equipment;

Consumables for aircraft maintenance;
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Alternate Mission Equipment —AME (pylons, launchers,
bomb racks, fuel tanks;

Weapons  (missiles, bombs) and pods
Countermeasures-ECM, Targeting Pod-TGP);

(Electronic

e Generate the supply chain;

e Quality assurance system;

e Tools control system;

e Flight and ground safety programs(e.g. Foreign Object
Damage —FOD program);

e Standard Operating Procedures- SOPs for emergency
situations: usage/hydrazine H-70 leaks, landing with loaded
weapons, hot brakes, aircraft crash;

e Crash recovery kit;

e Structure of a deployable detachment (6 aircraft for 6 months

—deployment kit).
Access to some USA and NATO digital platforms:
o Field Information Network — FIN [6];
Processing, Evaluating and Reporting of FORce
Management data Software -PERFORMS/Lockheed Martin
Aero FALCON 2020 [7];
o Foreign Military Sales Electronic Technical Order System —
FETODS/Air Force Security Assistance Center-AFSAC [8];
o International Digital ~ Technical Order  Delivery-
IDTOD/Technical Coordination Group — TCG [9];
o Engine Maintenance And Tracking System —-EMATS For F-
100 —PW-220E engine/Pratt & Whitney [10];
o FedLOG Catalogue/Defence Logistics Agency —DLA [11];
oNATO Logistics Stock Exchange-NLSE/NATO Support
Agency-NSPA [12];
oNATO Master Catalogue of References for Logistics —
NMCRL [13].

3. Maintenance concepts and requirements
3.1. Maintenance concepts
For the new acquisition 4™ generation aircraft
maintenance, the study starts from the specialized literature to
identify the guiding lines in the operational maintenance approach.
From the study there were selected three main concepts/levels [14]:
» ,,0” Organizational level- inspections and works which are
performed at the squadrons (in flight line or parking
platform/apron);

» . I” Intermediate level- inspections and works/minor repairs
which are performed at the hangar/workshops;
» ,,D” Depot level - major repairs, modifications, upgrades or

overhauls which are performed at the facilities of Original
Equipment Manufacturer- OEM or at the economic
operators/commercial ~ companies  which  accomplish
Maintenance Repair and Overhaul — MRO.
3.2. Maintenance requirements
In the TO 1F-16AM-6 (Scheduled inspection and
maintenance requirements) are well established the types of
maintenance works that must be provided:
» scheduled inspections:
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sortie generation inspections (combined preflight/postflight
inspection, end-of-runway inspection, thruflight inspection,
launch and recovery inspection, basic post flight inspection,
walkaround before first flight of day inspection);
aircraft phased inspection will be accomplished upon
accrual of a specified number of aircraft flying hours;
engine phased inspection will be accomplished upon accrual
of a specified number of engine flight hours.
» special inspections:
Special inspections after a specific occurrence, consisting
in: event inspections (airspeed limit exceeded, excessive G
load, hard landing, whenever aircraft is struck by lightning,
whenever unusual noises or vibration is experienced,
whenever an engine stall occurs in supersonic flight, after
modification of aircraft which results in as unknown change
to basic weight and balance, whenever a brake fire has
occurred, whenever engine is removed due to foreign object
damage, prior to installation of external fuel tank (center
line or wing tank), whenever an engine flameout occurs, etc.
o recurring inspections that will be accomplished upon the
accrual of a specified number of flying hours, engine
flight hours, equipment hours of operation, a lapse of
calendar time.
Aircraft Structural Integrity Program (ASIP) inspection
originate from data received from individual aircraft
trucking (IAT) program. The IAT program predicts
potential crack growth in critical structural areas of the
aircraft. The inspection time for each aircraft vary according
to individual history of flight intensity.
Depot level inspections are major repairs, modifications,
upgrades and overhauls.
Replacement schedule of equipment that is to be replaced
upon the accrual of a specified number of flying hours,
equipment hours of operation, a lapse of calendar time or
after the occurrence of a specified or unusual condition; the
hourly and calendar requirements, when due, will be added
to and accomplished at the nearest phased inspection.
base level repairs:

o line replacement wunit (LRU)-fixing defects by
replacement of modular components at the flight line
(,,0” level of maintenance);

o shop replacement unit (SRU)-repairs accomplished at

the hangar/backshops (,,I” level maintenance).

In addition to works established in the TO 1F-16 AM-6,
there are additional works provided in performed technical
bulletins. These are Time Compliance Technical Orders (TCTOs)-
directives issued to provide changes, modifications or inspections of
equipment or installation of new equipment. All TCTOs material is
provided in the form of kits.

Starting from the analysis of all mentioned documents,
within the Romanian Air Force airbases were introduced the ,,0”
and ,,I” maintenance levels, for performing the following works:

At the flight line crew chiefs and loaders execute ,,0”
level maintenance: sortie generation inspections, part of the special
inspections and some base level repairs/fixing minor defects by
replacing the components (line replacement unit — LRU);

At the hangar/aircraft maintenance sections, technicians
and engineers perform “O” and “I” level maintenance like:
replacement of engines, phased inspections, fixing major defects
by components repairs (shop replacement repair — SRU), all TCTOs
and the LRU which are not performed at the flight line.

Depot “D” level repairs/overhauls are not provided for
this kind of aircraft. Repairs of high complexity that may occur in
the future (major repairs, modifications/upgrades) will be executed
by an economic operator (probably a civil company). Never the less
this activity is necessary to be implemented in the air bases and in
the Air Force headquarters as the Aircraft Structural Integrity
Program (ASIP), for evaluating the aircraft structure condition and
to provide information regarding the inspections/modifications
planning for specific components in the aircraft structure, followed
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with data generation for the risk analyzes and the life cycle costs of
the components.

AT the engine, level ”0”, “I” and ‘D” maintenance works
are implemented to be performed. Level “D” works/overhauls on
each of the 5 modules are performed only accordingly to the
numbers of cycles operated in the 4 modules (low pressure
compressor, core engine, low pressure turbine and augmenter duct
and nozzle). Usually is considered 4000 cycles each (approximately
1500 operating hours) and, according to the number of hours of
engine operation (ground and flight) for one module (the gearbox),
resulting in the 3000engine operating time (EOT).

The possibilities in executing level “D” works on the
F100-PW-220E engine modules that are equipped the aircraft in the
acquisition made for Romania, were analyzed. So far, if necessary,
efficient maintenance contracts can be concluded in the shortest
possible time, with the designated economic operator/civil
company.

In order to avoid the suction of foreign objects within the
engine, followed by very high engines repair costs, for the airbases
was designed and implemented a rigorous FOD program.

A great attention was allocated to tracking the
resource/potential of the aircraft components (including those of the
pyrotechnic cartridges in the ejection seat) and the engine. Many of
the components (Time Change Items-TCIl) having different
resource/potential until the execution of certain special inspections
or until they are replaced for overhauls or until the total
resource/potential expires. It is to be mentioned the cases where
components with identical functionality, mounted in the same place
on the aircraft, have different Part Numbers and different
resource/potential. Therefore, the purchasing planning must be
flexible in design to be adapted to the real conditions. One example
may be the Pyrotechnic cartridges (the Cartridges actuated Devices
— CAD and the Propellant Actuated Devices — PAD) that requires
any way long time to be purchase (the lead time is long)and
therefore is to be considered that must be ordered with 3-4 years in
advance.

4. Configuration and material management
4.1. Aircraft configuration management

The management of the aircraft configuration is very
important, and therefore is necessary to follow the components and
type of software installed on each aircraft. The resource/potential is
to be monitored up to the scheduled /special inspections, including
the defects found and changes made /or to be made on the aircraft.
The engine components resource/potential is tracked using EMATS,
a system provided by the Pratt & Whitney company, the
manufacturer of the F100 family engines.

The maneuverable of F16 is a plus for the air-to-air
combat and air-to-surface attack, but the relatively low-cost, high-
performance weapon system implies a permanent maintenance
activity for all mechanical organs and avionics. The works on
aircraft are made by the authorized or qualified personnel (using
TOs/work cards, the corresponding tools/devices and personal
protective equipment), initiated by the opening Work Orders, and
controlled by production inspectors. All the records are stored in the
aircraft book (LOGBOK) and adjacent specifics documents, as well
as digitally, inserted in the forms defined within the aircraft
maintenance information system. Discrepancy reports are
practically instantly used to send components for repair.

In the research, the possibility of using technical
documentation (Technical Orders/ Workcards) in digital format at
the airbases level, is being analyzed for both works: the ones
performed at the flight line and for those performed at the hangar.
For the level “I”, engine maintenance, the Interactive Electronic
Technical Manual (IETM) is directly used.

4.2. Materials management

Being procured by the air forces of 25 other nations than
US, the F-16 becomes in 2024 the world's most common fixed-wing
aircraft in military service, with 2,145 operational aircraft. That is
an advantage for the common maintenance and procurement
programs, reducing the diversity of the necessary spare parts, but on
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the other hand the maintenance activity is specialized on distributed

centers that implies an entire logistics for queuing the maintenance
activities and creates also long waiting times for some specific
parts. The management of materials (repairable and consumables)
for aircraft maintenance, requires a great attention, by identifying as
precisely as possible the necessary for materials, and purchasing
them in a timely manner, storing them in appropriate conditions and
distributing them just in time for the required interventions. The
purchase of materials is done through Foreign Military Sales (FMS)
or by direct commercial sales, knowing that the purchase /repair
cycle of materials/repairable is quite large. For the effectiveness of
materials management, a specific information system is used for
materials management. To make even more effective the
logistics/maintenance processes, some of the Lean Management
principles are considered to be applied, some of them being already
logistics support for the Romanian new purchased
aircraft.

Fomanian Government

Ministry of National Defense

General Directorate for Armaments

used successfully by the Portuguese partners. The bases of the Lean
Management generally imply the elimination of waste (materials,
time, money, etc.) and promote within processes the use of those
operations/activities that are value adding. In essence, it means to
achieve more with the existing resources or with less [15]. The
implementation of these principles led to a significant reduction in
the execution time of some works (especially phased inspections)
and in the same time to an important decrease of the costs.

Due to the fact that the entire process is a complex one
with many variables and implications from different kind of players,
in figure 1, is intended to represent the overlap of the activities and
the consistency of the decision line, by representing the main
stakeholders who are involved at different levels and with different
participation within the maintenance management

USA Government

AirForce Security Assistance Center

Lockheed Martin Aero

Fomtehnica Company

Fomanian Air Force

Headquarters

Pratt & Whitney

Army Metrology Center

Technical Coordination Group

Aerostar Company

Multirole Aircraft

Maintenance Service

Norwegian Government

Intemnal Economic Operators

Portuguese Government

Air Force

Logistics Base

Defense Ministry

Norwegian Defense

Defense Ministry

A AirBase

Portuguese Air Force

Material Agency
Bodo Air Base

B Air Base

Kongsberg Group

Monte Real Air Base 5

‘ Foreign Economic Operators ‘

OGMA Company

‘ NATO Support and Procurement Agency ‘

Figure 1: Stakeholders

5.Conclusions

The systemic approach of the maintenance processes
transition for a single major type of aircraft to another single major
type of aircraft is based on standard maintenance regulations and
procedures. The implementation of a new maintenance system in
the Romanian Air Force, imperative required for operating the new
entered 4™ generation aircraft that endowed the Romanian airbases,
represented a challenge for all those involved in the process.
Especially for the personnel at the beginning of their carrier that
face with a lot of new and inexperienced elements, starting with the
change of mindset in the way of understanding and applying the
new maintenance logistics concepts and procedures, already
successfully used in the Air Forces of the NATO member states that
operate the same aircraft.

Beside the regular way of creating an implementation
transition must be consider the Russian-Ukrainian conflict at the
northern direct border of Romania, where Romania as a NATO and
EU member and follower share some responsibilities.

A huge change in the responsibility and approach on
larger distributed maintenance process starts with the receiving by
the Ukraine of the first American made F16 fighter jets, that marks
a crucial milestone in boosting the capabilities of Ukraine's air
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force, actually largely rely on old Soviet-era jets, but also the events
will come and the interaction with the NATO and EU countries.

In spite of the fact that the number of existing and
expected F-16s is unknown, the fact is that the Ukraine does not
(yet) have enough trained pilots to fly the new generation of
aircrafts and also no maintenance capability.

Some dedicated activities will be performed by and in
Denmark, the Netherlands and the US, the provider countries but is
assumed that similar role must be taken also by Romania as the
most closed and prepared country for the pilots training,
maintenance activities and maintenance training and transfer
possibilities, but not parking them in the Romanian air force bases,
especially that more F-16s are expected and hoped in the months
ahead.

Theoretically around 65 F-16s have been pledged by
NATO countries since US President Joe Biden first authorized
willing European allies to send them to Ukraine in August 2023.
But the new evolution of the pre-election program in the United
States may add some changes on that. Still is to consider that F-16
was introduced in 1978 and many Western militaries are in the
process of retiring the ageing fighters, replacing them with the US-
made F-35, introduced in 2015. A particular exception is the UK
that does not have any F-16s in its air force, but it is supplying long-
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range Storm Shadow missiles which can be fitted to the jets, though
it is supplying long-range Storm Shadow missiles which can be
fitted to the F16 jets andwill work alongside with other western-
supplied surface-to-air missile systems such as Patriot and
NASAMS.

In May 2024, 10 Ukrainian soldiers had completed
training for the F-16 aircraft maintenance in the Netherlands. The
training included assembling and testing an emergency rescue
package, servicing all the important parts for a fighter pilot,
including oxygen systems, helmets, and parachutes on board.

As one of the most advanced single engine multirole
fighter aircraft, the F16 is still in high demand, in spite of the price
of about 19 million, being produced by General Dynamics and
Lockheed Martin, with Turbofan GE F110 engine. Each aircraft
needs a detailed maintenance at 300 flight hours or after 16 month
depends on what came first. The regular inspections, repairing and
replacements require about 16-18h of work for each hour of flight,
that is the equivalent of about 60 man-hours per flight hour. That
may lead to a maximum capacity of 75 operations before a detailed
maintenance process, in total needing about 18.000 man-hours.

Important findings from first research in 2016, leads to the
extension of the aircraft structural maintenance that reveals that
non-destructive inspections may reveal earlier loose or sheared
fasteners on the bulkheads that may lead to cracks in unexpected
areas as the one of high stress. That kind of inspection leads to 75%
of bulkhead replacement, a better situation then the one when
cracks appear.

In conclusion, the pilots basically trust their lives to the
military personnel who maintain the aircraft, the knowledge and
skills of people that ensure that the aircraft is in working order and
safe. Within the terms of the new international security
environment, is emphasized the importance of implementing the
“Multirole Air Force Aircraft” procurement program (aircraft,
logistics support, equipment, training and infrastructure) at the
established deadlines. The training programs must include both
pilots and engineering teams. The major Ukraine F-16 maintenance
will take place in Poland.

This major program for the endowment of the Romanian
Air Force represents a special financial effort and a huge step in
equipping the Romanian army with air combat capabilities at
NATO standards. The 4™ generation aircraft is a “sensitive prima
donna” compared with former soviet era aircraft, including the
landing gear. The high engineered new aircraft need much more
maintenance.
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Abstract: The article The article describes a simulation experiment to assess human behavior during threats inside buildings, using
Metaverse systems and virtual reality (VR). The study was carried out on a model of a real building, where avatars controlled by users
simulated responses to crises. This approach has several advantages over the traditional use of NPCs (non-player characters). User-
controlled avatars enable a more realistic representation of behavior, as participants can make decisions in real time depending on the
developing situation. Unlike NPCs, whose reactions are pre-programmed and predictable, human-controlled interactions introduce an
element of unpredictability and authenticity, better reflecting real human reactions. Thanks to Metaverse and VR systems, it is possible to
precisely reproduce building interiors and threat scenarios, which allows for analyzing various evacuation strategies and behaviors in
stressful situations. In addition, experiment participants can repeatedly participate in various simulations, which increases the scope of
collected data and allows for a more comprehensive analysis. The article emphasizes that using Metaverse and VR systems for

simulations with users brings significant benefits to research on security and crisis management. This approach allows for the creation

of more realistic models of human behavior, which are key to improving evacuation procedures and responses to threats inside buildings.
The study presents the results of research carried out based on an original solution implemented in the Metaverse environment.

Keywords: METAVERSE, VIRTUAL REALITY, SIMULATION, DIGITAL TWIN, 3D MODELLING

1. Introduction used in the research as the Metaverse platform. The Unity 3D
! environment was used to create the building simulation, which is a
W Nowadays, the ever-increasing number of buildings and development environment that allows for the representation of the
industrial complexes pose new challenges related to the safety of  three-dimensional topology of objects, as well as programming the
employees and visitors. Regardless of whether we are responsible  interactions between individual simulation elements.[5] A
for managing a large office building, an educational institution or a screenshot of the proprietary simulation software is shown in Figure
manufacturing plant, the priority is always to provide appropriate 2.
protection measures and effective evacuation procedures in the
event of a threat. In the face of these challenges, virtual reality
systems can be used to simulate hazardous events in order to
develop effective procedures and training[1]. This approach can
improve our ability to respond quickly and minimize risk during
crisis situations. This article will focus on the role of simulations
using the Metaverse in the context of assessing the safe and
effective evacuation of employees from a building or facility during
various types of threats, such as fires, chemical accidents or terrorist
threats.[2][3] The Metaverse is a term referring to a virtual space
that combines various aspects of augmented reality (AR), virtual
reality (VR), and the real world, creating a shared, interactive online
space. The user can experience an enhanced experience when using
simulations designed for this environment using dedicated goggles.
An example device enabling interaction with the Metaverse system
is shown in Figure 1.

Fig. 2. Screenshot from proprietary building evacuation simulator software
in the Metaverse environment.

The use of the Metaverse environment allowed for the inclusion of
the human factor in the evacuation simulation[6][7]. Performing the
experiment in the simulation environment allowed for conducting
multiple organizational experiments and financial outlays.

2. Preparation of a simulation application taking
Fig. 1. Virtual reality goggles enabling collaboration with the Metaverse into account the real operational aspects of the
environment. buildi ng

The simulation application was created using the Unity 3D
environment, which is a widely used tool for creating VR
applications. The versatility of the Unity engine allows for the
creation of interactive applications, using its comprehensive tools
and community support. For this reason, the Unity engine is one of
the most popular programming environments for virtual reality
systems, which supports a multi-platform approach and allows for
the implementation of software for the Metaverse ecosystem,
desktop applications and mobile devices. Thanks to the use of the
Unity environment and the Spatial Creator Toolkit programming
libraries, it is possible to integrate the application with all the
functionalities of the Metaverse environment available on the
spatial.io platform. For the purposes of conducting the simulation

For the purposes of the research presented in the article, a virtual
environment of a Leipzig class building was built, along with the
representation of the topology of the rooms, as well as the principles
of operation of installations and systems that affect the effective
execution of evacuation. A simulated evacuation was carried out in
the reflected environment, in which 30 users of the Metaverse
environment participated. The article shows the results of
evacuation time measurements in the Metaverse environment and
compares them with a practice evacuation in a real building. The
conclusions from the comparison showed that virtual reality
environments can be used for simulation in the field of training, or
for checking procedural and technical solutions helpful in
maintaining evacuation safety[4]. The Spatial.lIO environment was
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experiment on the spatial.io platform, a building serving as an office
building of the Leipzig class was mapped. This type of architectural
solutions gained popularity in the 1960s, are a characteristic
example of post-war architecture in Poland, which after

modernization often continue to serve office and utility functions.
The Unity 3D environment window during the preparation of the
simulator application is shown in Figure 3.

Fig. 3 Design of an original simulator application in the Unity 3D
environment.

The business logic of the application was prepared using the C#
language. This allowed for adapting the behavior of individual
objects to the needs of the simulation. In addition to the topology of
individual rooms, other elements functioning in the building that
affect the safety of evacuation and its course were reflected in order
to achieve the best possible representation of evacuation problems.
For this purpose, the operation of the following systems, which are
components of the BMS (Building Management System) system in
a real building, was analyzed. These systems are presented in Table
1.

Table 1: Subsystems of BMS.

System Aspects of operation
Lightin Analysis of the operation of the lighting control
ghting system made it possible to reflect the actual lighting
Controls and diti in the buildi diff - fd
Lighting conditions in the building at different times of day
Sensors and night, as well as in the case of emergency

lighting operation during a main power outage.

The analysis of this system allowed for the
reflection of the actual times of movement of the
elevators, and the conditions in which they can
operate - in the event of a fire hazard.

The use of an automated access control system to
the rooms made it possible to reflect the operation
of automatic doors and surveillance systems, which
may be important during an evacuation.

Camera systems installed in the buildings allowed
for the analysis of the appearance of individual

Elevator control
system in the
building

Access control
system and
automatic locks

Vl_deo rooms and their equipment in order to reflect
surveillance o - ) . A
svstem additional equipment (furniture, large-sized devices,
Y server cabinets), the presence of which determines
evacuation procedures
n Observation of data from motion sensors allowed
Motion . Lo
- for the analysis of occupancy density in the
detection - - . L
building, which helped to introduce initial
system - ; b - -
simulation parameters in the virtual environment.
Reflecting the operation of fire protection systems is
Automatic necessary not only to estimate the spread of fire, but
extinguishing also to assess the impact of fire extinguishing
systems systems on the safety of people staying in the

premises.[8]

The analysis of the operation of the actual building
infrastructure was possible through the use of digital connectors in
the form of programming modules that can track events recorded by
IT systems supporting building management. Using modern data
integration and analysis tools, the information shared can be
analyzed and used to create a model. In this way, a digital twin [12]
of the building was created, which was used to simulate the
evacuation of people during a threat. Using proprietary
programming components, a functionality was created that allowed
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for the recording of individual events initiated by users, and by
elements of the BMS system reflected in the simulation
environment. This approach allowed the creation of a database of
events and user activities, which had a unified form and could store
information from both the simulation environment and information
about events from the real environment. In order to collect such
data, an original application was created with the following
functionality:

« use of data extraction, transformation and loading methods to
integrate data on user activity,

* use of automation modules and data from IoT devices installed
in the building,

* monitoring the user's digital footprint while using the
building's infrastructure in order to more precisely localize it.

integrated methods of sending notifications to an application
designed for employees' smartphones.

Data collected in this way can be helpful not only in preparing a
realistic model, but also in analysing the causes of a crisis situation,
and in working on preventing similar threats in the future. Access to
external system data was provided by using the services of
extracting transformation and loading data (ETL) of the SQL Server
database environment and the Bl platform [9]. Within the available
modules of the SQL Server environment, SSIS diagrams were used
to collect data, which allowed for the construction of business
logic[10]. Within the created application for the Metaverse
environment, the REST architecture was used to prepare
programming components enabling the recording of events in a
unified database. Methods prepared in accordance with the REST
architecture also allowed for collecting data from dedicated loT
sensors installed in the building[11]. The architectural diagram of
modules enabling data acquisition for the analysis of user behavior
is presented in Figure 3.

BMS System 10T sensors and SCADA system

Fire detection and alarms { Elewator monitoring ] [ Elewator monitoring J

Security and acces control

Virtual Simulator
Digital video monitoring

User events

(

) ([ stems events ]

Energy Management

Smoke control
REST
Modules

SQL Server

Light control database

il

Fig. 3 Data acquisition system architecture.

3. Simulation experiment

The experiment consisted of simulating the evacuation of
people from a building in a virtual reality environment. Then, fire
drills were conducted for real users of the building. In both cases,
the average evacuation times from the building were compared. The
presence of the results from these two experiments in the central
database allowed for a comparative analysis of the evacuation times
and events that took place during the simulation. Both in the case of
the simulation in the Metaverse environment and in the evacuation
exercises, the task of the employees was to safely leave the building
and go to a safe assembly zone. In order to more accurately record
the times of reaching the assembly point in the case of real
evacuation exercises, a mobile application designed for mobile
phones was additionally used. The application allowed for reading
the geolocation position of the user's phone using the GPS system,
and confirmation of reaching the safe zone using the graphical user
interface. In the simulation application for the spatial.io platform,
the functionality of checking the user's presence in individual
evacuation points was implemented by collider objects present in
the Unity programming environment. The evacuation simulation
was carried out in two variants. The first variant consisted in
leaving the place of danger in accordance with evacuation
procedures in the shortest possible time in a safe manner. In the
second variant, during evacuation exercises, in both cases, users
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were provided with information about an additional dangerous
event and the need to change the evacuation route. During real
exercises, this information was transmitted via a notification to a
mobile phone, while in the virtual reality environment, this
notification was sent to users using the functionality of the
Spatial.io environment. This was aimed at observing the correct
behavior of users in a crisis situation when additional events
occurred. The evacuation times of users from the building in the
first and second scenario for the VR environment and real exercises
are presented in Figure 4.

Minimum evacuation time in Metaverse with an
additional dangerous event

Minimum evacuation time in real environment with an
additional dangerous event

Minimum evacuation time in Metaverse

Minimum evacuation time in real environment

Maximum evacuation time in Metaverse with an
additional dangerous event

Maximum evacuation time in real environment with an
additional dangerous event

Maximum evacuation time in Metaverse

Maximum evacuation time in real environment

Time[s] o 20 40 60 80 100 120 140

Fig. 4 Building evacuation times in the conducted experiments.

As can be seen, the times of real evacuation exercises and the times
of evacuation carried out in the Metaverse environment showed
some differences, but the relationship between times and additional
events was preserved in both cases. The experiment confirmed the
possibility of monitoring events in the Metaverse environment and
comparing them with events generated in the real environment. The
differences in the obtained results could result from lower stress
resulting from the computer simulation (even in a highly immersive
environment) than in the case of the real environment. The people
taking part in the experiment were experienced users of virtual
reality systems, so the need to use relatively new technology did not
affect the obtained results. The Spatial.io platform and the Meta
Quest 2 virtual reality goggles were used to conduct the experiment.
This equipment is a generally available tool commonly used in
entertainment applications and VR simulations. This has a positive
effect on the availability of the presented simulation method for a
larger group of users. The presence of information about user
behavior in the database in the case of the experiment conducted in
the Metawersum environment is more complete, due to the
possibility of easier implementation of programming methods that
respond to events. Carrying out equally detailed monitoring of user
behavior would require introducing additional sensors to the real
building, and in some cases would not be possible.

4. Summary

The presented tool constructed using 3D modeling tools and an
application programming platform for virtual reality environments
was successfully used to simulate the evacuation of people from a
building. Of course, the presented simulation method cannot fully
replace real fire drills and tests of reactions to threats in a real
environment, but it shows its usefulness as a tool for testing user
behavior during the occurrence of a threat. The use of a virtual
environment allows to initiate a threat situation to a greater extent,
which cannot be realized in a real environment. Conducting
evacuation exercises in a real environment is associated with
difficulties in the implementation of everyday work for many
companies. For this reason, tests of the correctness of user behavior
during evacuation prepared in a virtual environment are less
burdensome for companies. The use of the Metaverse environment,
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which allows for interactions between users, allows for the analysis
of user behavior during a threat. The Metaverse environment is
devoid of real threats, which does not generate additional safety for
users. During real evacuation exercises, especially the elderly or
those suffering from circulatory system diseases are exposed to
additional stress, which may be dangerous for them. The use of
virtual reality systems allows for virtual exercises to be conducted
more frequently than in the case of safety exercises. The possibility
of multiple participation in simulated evacuations has an
educational value and allows users to become familiar with
evacuation procedures. This will allow them to be skillfully applied
in practice in the event of a real threat. This method of transferring
knowledge about evacuation procedures is especially attractive to
children, young people and people who use VR environments for
entertainment purposes on a daily basis. The virtual reality
environment also allows for testing changes in the building
infrastructure and modifications in the operation of systems
supporting the work of the building and assessing how these
modifications affect evacuation safety. Modification of the rooms
themselves in the Metaverse environment, changing the principles
of operation of building control and management systems in
simulation is much less time-consuming and expensive than in the
case of a real facility. This provides additional opportunities for
refining and improving evacuation procedures and systems that
affect safety. The simulation method using virtual reality can easily
be used to familiarize people who use public buildings or rent
commercially available office space in large buildings with
evacuation procedures. The presented simulation method uses a
model based on the operation of real systems supporting building
management. During the preparation of the application and
database, the possibility of integrating data from many
heterogeneous systems was additionally checked. In the case of
proprietary solutions present in the building (such as systems built
on the basis of 10T sensors), data integration methods proved to be
very flexible. However, some closed building operation monitoring
systems do not have open communication interfaces and collecting
the necessary data requires contacting their manufacturers or
implementing your own sensor system. The financial cost of
launching additional data acquisition interfaces is also significant.
The benefits of having such data exceed simulation applications and
can be useful when it is necessary to analyze real threats[9]. The
method based on the use of virtual reality systems also has its
limitations. One of them is the lack of possibility of using VR
devices by all users. Some users are susceptible to the so-called
simulation disease and the use of virtual reality devices causes
discomfort for them. VR glasses manufacturers also warn against
their use by people who experience epileptic seizures. The devices
used to explore VR space are new solutions and are not yet as
common as traditional computer systems. However, there is an
increase in interest in this technology among users and the growing
popularity of this type of device. The presented method requires the
creation of a realistic model of the building and the reflection of not
only its topology and equipment, but also the operation of
supporting systems that affect evacuation procedures. This is a
time-consuming process, even with the use of predefined
programming components, ready-made data integration methods or
graphic components used to build 3D visualizations. BIM-type
systems can help during the preparation of a realistic building
model. Currently, there are already solutions available on the
market that allow the creation of three-dimensional spatial
visualizations from the information contained in BIM systems[16].
3D object scanning techniques, including methods based on
photogrammetry, can also come to the rescue. They allow for
realistic reflection of real objects using spatial photographs taken in
the reflected building. This method allows for the preservation of
the textures of the walls of rooms, objects and equipment, which
significantly affects the realism of the objects[14][15]. In
environments for creating visualizations for the needs of VR
applications, such as the Unity 3D tool used, there is a rich set of
ready-made graphic and programming components available to
developers that can also shorten the time of creating a solution.
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Unfortunately, a significant part of these additionally offered
components is related to license fees. The tool used to prepare
three-dimensional objects is not the only one on the market.
Currently, producers of development environments compete in
terms of obtaining the best possible quality and realism. In addition
to the Unity 3D tool used, another one characterized by more
realistic graphics is the 3D Unreal Engine. The work presented in
the article focused on testing the adaptability of the VR simulation
method for the needs of evacuation simulation. However, it is likely
that further development of the tool and increasing the level of
application immersion will require a graphic engine with better
visualization capabilities. The approach offered by the Metaverse
environment itself is also a new solution. This means that there are
no unified standards for implementing applications for the
Metaverse yet. Choosing a runtime platform for simulation is also
difficult at the moment. For example, the use of some dedicated
solutions for the Spatial.1O platform means that the application will
not be able to be launched on competitive Metaverse environments
created by other manufacturers. Further development of this
technology will certainly lead to the creation of standards known
from today's web applications, which make it easier for application
designers to create solutions for many platforms[12]. Further
development of the presented application requires optimization of
operation due to the efficiency of using the computer network. For
multimedia content presented in virtual reality, it is necessary to
continuously send two images (separately for the right and left eye).
This entails the need to exchange graphic files twice as large as in
the case of conventional WWW applications. For this reason,
further development of simulation solutions using VR implies the
need to develop effective network protocols for image
acquisition[17] [18][19].

Another aspect that determines the further development of the
metaverse application is ensuring IT security. The Spatial.lO
platform used is based on the classic client-server architecture.
However, recently Metaverse environments have been developing
that operate on the basis of the Blockchain architecture, which
eliminates a single point of failure and increases the security of the
system.

Although the technology used in the form of the Metaverse
environment is not yet widely used and does not have the same
support as traditional environments for web applications, the
potential for its use is very large. This was also confirmed by the
experiments and work presented in the article. Further work is
planned on the development of a simulation method that will allow
for the creation of a flexible simulation tool for testing user
behavior during the occurrence of threats in buildings. In
subsequent studies, it is also planned to expand the area of
application of research methods so that they can be used to assess
not only the behavior of users themselves, but also the adaptation of
architectural solutions for people with special needs[13][20].
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Abstract: This paper explores the pivotal role of technology and innovation in enhancing the resilience of Bulgaria’s critical infrastructure.
It examines the integration of advanced technologies such as artificial intelligence, Internet of Things (l1oT), blockchain, digital twins,
unmanned aerial vehicles (UAVs), cyber-physical systems (CPS), and big data analytics in sectors like hazardous waste management, border
security, and airport security. By analyzing case studies and current implementations, the paper highlights the successes and challenges
faced in adopting these technologies. The study also discusses the importance of public-private partnerships and regulatory frameworks in
fostering an environment conducive to technological innovation. The findings underscore the necessity for continuous investment in
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challenges and have the potential to significantly improve the
1. Introduction robustness of infrastructure systems.

The resilience of critical infrastructure is essential for the 2.1. Internet of Things (loT)

sustainability and security of any nation. In Bulgaria, the integration The Internet of Things (10T) refers to the connection of physical
of advanced technologies holds significant potential to enhance the objects such as mobile devices, sensors, buildings, and vehicles to
robustness of its infrastructure. This paper investigates how  the Internet, enabling data collection and exchange. In enhancing
innovations such as artificial intelligence (Al), the Internet of Bulgaria’s critical infrastructure, IoT can significantly improve
Things (loT), blockchain, digital twins, unmanned aerial vehicles monitoring and management across various sectors. loT
(UAVs), cyber-physical systems (CPS), and big data analytics could  jmplementations include smart roads, grids, parking, tank level
be utilized to strengthen infrastructure in various sectors. monitoring, traffic congestion management, smartphone detection,

. . . and environmental monitoring. [1]
Technological advancements offer substantial opportunities to

improve infrastructure resilience. Al and loT enable real-time loT can enhance disaster management systems by offering real-
monitoring and predictive analytics, while blockchain ensures time data on environmental conditions, enabling quicker response
secure and transparent transactions. Digital twins facilitate times and more effective resource allocation during emergencies.
comprehensive simulations of physical systems, and UAVs provide ~ The low energy consumption of 10T devices allows for large, self-
efficient surveillance and delivery capabilities. CPS integrates organizing networks that can support emergency communication for
physical and computational elements for smarter infrastructure extended periods. [2]

management, and big data analytics enhances decision-making

through in-depth data analysis. In Bulgaria, the implementation of 10T in infrastructure can

offer several benefits. For instance, loT-enabled sensors can
monitor the structural health of bridges and tunnels, providing early
warnings of potential failures and facilitating timely maintenance.
Additionally, 10T can enhance disaster management systems by
offering real-time data on environmental conditions, enabling
quicker response times and more effective resource allocation
during emergencies.

Bulgaria’s critical infrastructure sectors, including hazardous
waste management, border security, and airport security, present
unique challenges and opportunities for technology adoption. These
sectors could benefit significantly from the strategic implementation
of advanced technologies, which can mitigate risks, enhance
operational efficiency, and ensure long-term sustainability. For

instance, the Institute for Computer Sci_ence, Art_ificial I_ntelligenpe 2.2. Big Data Analytics

and Technology (INSAIT) in Sofia drives Al innovations, while ) o . ] )
Bulgarian companies like Dronamics showcase the potential of Big Data Analytics involves processing and analyzing massive
|0gistics transformation with its cargo drones. volumes of data to uncover patterns and |nS|ghtS that can inform

decision-making. In Bulgaria, the use of big data can enhance the

Moreover, public-private partnerships (PPPs) and supportive resilience of critical infrastructure by providing valuable

regulatory frameworks are crucial in fostering an environment  information during all phases of disaster management, including
conducive to technological innovation. Effective PPPs can attract ~ preparedness, mitigation, response, and recovery. [3]

private investment and expertise, facilitating the implementation of

cutting-edge technologies in public infrastructure projects. Multidimensional big data analytics, including descriptive,

prescriptive, predictive, and discursive analytics, helps create and
enhance resilience in disaster management phases, especially in
restoring normal life following a disaster. Descriptive analytics
describe the status and criticality of disasters, while prescriptive
analytics focus on management policies. Predictive analytics
provide early warning and forecasting, and discursive analytics
address community resilience aspects like raising awareness and
timely response. [4]

2. Technological Advancements for Infrastructure 2.3. Blockchain Technology
Resilience

This paper aims to explore the potential implementations of
these technologies in Bulgaria, proposing strategies and
highlighting the successes and challenges faced globally. Emphasis
is placed on the necessity for continuous investment and strategic
planning to safeguard critical infrastructure against emerging threats
and ensure its resilience and sustainability.

Blockchain technology provides a secure and transparent way to
manage data and transactions, crucial for maintaining the integrity
of Bulgaria’s critical infrastructure. Blockchain can enhance
security and transparency in data management across various
sectors, ensuring data integrity and protecting against single points

To enhance the resilience of Bulgaria’s critical infrastructure, it
is essential to explore and integrate various advanced technologies.
These technologies offer innovative solutions to common
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of failure. [5] The immutable decentralized ledger is particularly
beneficial for securing critical systems and enabling automatic
decision-making through smart contracts.

In Bulgaria, blockchain can revolutionize disaster resilience by
managing the distribution of disaster relief funds and ensuring
transparent transactions. Its smart contract functionality can script
disaster management policies, log damages, and estimate costs early
in the recovery process, facilitating efficient and secure disaster
management. [6]

2.4. Digital Twins

Digital twins are virtual replicas of physical assets, systems, or
processes that facilitate comprehensive data exchange and real-time
monitoring. They include simulations, models, and algorithms that
describe their real-world counterparts, including characteristics and
behaviors. [7]

In Bulgaria, digital twins can enhance the management of
critical infrastructure by visualizing complex processes, simulating
impacts, and enabling collaborative planning. For instance, a digital
twin of the national power grid can simulate the effects of a major
storm, helping to identify vulnerabilities and plan rapid responses.
This  technology  supports  decision-making,  optimizing
infrastructure performance, reducing conflicts, and effectively using
resources. [8]

2.5. Unmanned Aerial Vehicles (UAVs)

Unmanned Aerial Vehicles (UAVS), or drones, offer significant
advantages for infrastructure monitoring and disaster management.
UAVs are envisioned to find the shortest and optimal paths with
minimal energy consumption and resource utilization. [9] They
have the capacity, responsiveness, and portability to increase
cellular coverage and bandwidth for disaster relief efforts and
criminal surveillance. During disaster rescue missions, UAVS can
provide real-time images of affected areas, aiding in faster
evacuations and safe delivery of supplies. [10]

In Bulgaria, drones can significantly enhance disaster response
efforts by providing real-time images of affected areas, identifying
safe evacuation routes, and facilitating the delivery of supplies even
to inaccessible locations. Additionally, UAVs can be used to
monitor border areas and enhance security, making them a valuable
tool in the anti-terrorist sector. A notable example is Dronamics, a
Bulgarian company pioneering long-range cargo drone technology,
which can revolutionize logistics and supply chain management.
[11]

2.6. Cyber-Physical Systems (CPS)

Cyber-Physical Systems (CPS) integrate physical and
computational elements to create intelligent infrastructure systems.
These systems use sensors, actuators, and computer algorithms to
interact with the physical world, analyzing and processing data in
real time. [12] CPS can enhance disaster resilience by enabling real-
time monitoring and control of critical infrastructure, predicting
potential issues [13], and facilitating proactive measures. [14]

In Bulgaria, CPS can significantly improve disaster resilience
by providing real-time data through sensors and actuators, enabling
prompt responses to infrastructure failures. However, integrating
CPS with existing infrastructure requires robust cybersecurity
measures to mitigate the risk of cyber-attacks. Ensuring the security
of CPS is crucial for protecting Bulgaria’s critical infrastructure
from both physical and cyber threats. [15]

2.7. Artificial Intelligence (Al) and Machine Learning

Artificial Intelligence (Al) and machine learning play crucial
roles in enhancing the resilience of critical infrastructures. Al
applications, including tracking and mapping, remote sensing
techniques, geospatial analyses, robotics, and machine learning,
enable rapid data processing and informed decision-making during
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disasters. [16] These technologies help reduce the cascading effects
of infrastructure destruction and allow for rapid recovery by
generating acceptable forecasts and developing disaster plans. [17]

In Bulgaria, Al can be utilized to develop early warning
systems, optimize resource allocation, and formulate resilience
planning strategies. Al algorithms can analyze data from various
sources to predict the likelihood of infrastructure failures, enabling
authorities to take preventive actions. Institutions like INSAIT [18]
are at the forefront of Al research and applications and they have
the potential to significantly contribute to the country’s efforts to
build resilient infrastructure.

These technologies collectively offer a robust framework for
enhancing the resilience of Bulgaria’s critical infrastructure,
ensuring preparedness and swift recovery in the face of disasters.

3. Sector-Specific Implementations

To illustrate the potential applications of advanced technologies
in enhancing infrastructure resilience in Bulgaria, we focus on three
critical sectors: hazardous waste management, border security, and
airport security. These sectors are chosen due to their significant
impact on national security, public health, and economic stability.
Each sector faces unique challenges that can be effectively
addressed through the integration of innovative technologies.

3.1. Hazardous Waste Management
3.1.1. Integration of 10T and Big Data Analytics

The integration of loT devices in hazardous waste management
can significantly enhance real-time monitoring and data collection.
Sensors can track environmental parameters such as temperature,
humidity, and gas emissions, providing critical data to prevent
hazardous incidents. This concept is supported by existing literature
on loT applications in environmental monitoring. [19] [20] By
analyzing this data with Big Data Analytics, potential risks can be
predicted, and management processes can be optimized. Predictive
analytics can identify patterns that signal potential hazardous
events, enabling preemptive measures.

3.1.2. Blockchain for Secure Data Management

Blockchain technology can ensure the secure and transparent
management of hazardous waste data. Creating an immutable ledger
of transactions and data points can provide a reliable audit trail that
enhances regulatory compliance and accountability, as suggested by
research in secure data management systems. [21]

3.2. Anti-Terrorist Measures at Borders
3.2.1. Utilizing UAVs for Surveillance and Monitoring

Unmanned Aerial Vehicles (UAVs), or drones, are highly
effective for border surveillance due to their ability to cover large
and inaccessible areas efficiently. UAVs can provide real-time
imagery and data that enhance situational awareness and help in
detecting unauthorized activities. This approach is supported by
studies on the use of UAVs in surveillance. [22]

3.2.2. CPS and Al for Enhanced Border Security

Cyber-Physical Systems (CPS) and Artificial Intelligence (Al)
integrate physical security measures with digital monitoring tools,
providing a comprehensive approach to securing borders. Al
algorithms can analyze data from sensors to identify and predict
potential threats, improving the efficiency and effectiveness of
border security operations. This combination of technologies is
discussed in general terms in literature on border security
enhancements. [23]

3.3. Airport Security and Anti-Terrorism
3.3.1. Digital Twins for Airport Operations

Digital twins can enhance airport security by creating virtual
models of airport operations. These models simulate various
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scenarios, allowing security teams to develop and refine response
strategies. By analyzing the digital twin, authorities can identify
vulnerabilities in the airport’s infrastructure and implement
necessary improvements. This approach is based on known
applications of digital twins in infrastructure management. [24]

3.3.2. Blockchain for Secure Data Sharing

Blockchain technology ensures the secure sharing of sensitive
information among stakeholders in airport operations, preventing
unauthorized access and tampering. This application is supported by
general research on blockchain’s role in secure data management.
[25]

3.3.3. Al and Machine Learning for Threat Detection

Al and machine learning can transform threat detection at
airports by analyzing data from various sources to identify potential
risks. These technologies enable more accurate and faster security
checks, reducing false alarms and ensuring prompt responses to real
threats. This concept is widely discussed in literature on Al
applications in security. [26]

To wrap this section up, we can say that the integration of
advanced technologies such as 10T, Big Data Analytics, blockchain,
UAVs, CPS, digital twins, and Al can significantly enhance the
resilience and security of Bulgaria’s critical infrastructure across
hazardous waste management, border security, and airport
operations. These proposed implementations leverage existing
technological capabilities to address specific challenges in each
sector.

4. Public-Private Partnerships (PPP) and Their
Role in Enhancing Infrastructure Resilience

Public-Private Partnerships (PPPs) are crucial for leveraging
private sector expertise, efficiency, and capital to enhance public

infrastructure  projects. By involving private entities, the
government can benefit from innovative technologies and
management practices, addressing infrastructure gaps and

improving resilience. We will explore the importance of PPPs,
analyze existing policies, and discuss efforts to address the current
gaps. These insights highlight how PPPs can drive technological
innovation and infrastructure development in Bulgaria.

4.1. Importance of Public-Private Partnerships

Public-Private Partnerships (PPPs) are essential for leveraging
private sector expertise, efficiency, and capital to enhance public
infrastructure projects. In Bulgaria, PPPs can play a crucial role in
addressing infrastructure gaps and improving the resilience of
critical sectors. By involving private entities, the government can
benefit from innovative technologies and management practices that
are often more advanced in the private sector. [27] [28]

4.2. Analysis of Existing Policies and Their Impact
4.2.1. Current Framework and Challenges

Bulgaria’s experience with PPPs dates back to the post-
communist era, with significant legislative changes aimed at
aligning with EU standards. The Concessions Act of 2006 and
subsequent amendments laid the groundwork for PPPs, but practical
challenges persist. The introduction of the PPP Act in 2013 was a
significant step to expand the scope and application of PPPs beyond
traditional concessions. However, the following challenges remain
[27] [28]:

e Complex Regulatory Environment: The regulatory
framework in Bulgaria is often seen as complex and
cumbersome. This complexity leads to delays and
increased costs in project implementation, making it less
attractive for private investors to participate in PPPs. The
Concessions Act and the PPP Act govern different aspects
of PPPs, which sometimes leads to confusion and

inefficiency.
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Risk Management: Effective risk management is a
critical aspect of successful PPPs. However, there is a
notable difference in how the public and private sectors in
Bulgaria perceive and manage risks. The public sector
often focuses on compliance and budget constraints,
whereas the private sector is more concerned with
financial implications and long-term viability. This
misalignment can lead to inefficiencies and suboptimal
risk allocation, hindering the success of PPP projects.

Budget Constraints: Budget constraints within the public
sector limit the ability to provide sufficient guarantees and
support for PPP projects. This issue impacts the
attractiveness of PPPs to private investors, who seek
assurance of financial stability and equitable risk-sharing.
The limited financial resources of public authorities often
result in an overreliance on private capital, which
necessitates a robust framework to attract and sustain
private sector involvement.

4.2.2. Efforts to Address the Gaps

Efforts to address these challenges and improve the PPP
ecosystem in Bulgaria include [27] [28]:

e Simplifying Regulatory Procedures: Streamlining
regulatory processes to reduce bureaucratic hurdles is a
key initiative. This involves making the legal framework
more user-friendly and predictable to encourage private
sector participation. Simplification of procedures and
reduction of administrative complexity are essential to
attract more private investments.

Enhancing Risk Management Practices: Improving risk
management practices through training and capacity-
building programs for public sector officials is essential.
Developing sophisticated risk management strategies and
enhancing the capabilities of public officials to handle
complex PPP arrangements effectively can lead to more
successful project outcomes.

Promoting  Transparency and  Accountability:
Increasing transparency and accountability in PPP
projects is crucial for building trust among private
investors. Adopting best practices for project management
and performance monitoring can ensure that projects are
delivered efficiently and meet their objectives. Enhanced
transparency helps mitigate corruption and increases
investor confidence.

4.3. Recommendations for Improving PPP Effectiveness

To further enhance the effectiveness of PPPs in Bulgaria, the
following recommendations can be considered:

e Developing Clear

Guidelines:  Establishing clear
guidelines and best practices for PPPs can help
standardize processes and reduce ambiguities. This
approach can attract more private investors by providing a
predictable and stable investment environment.
Comprehensive guidelines that are easy to understand and
apply by all stakeholders are crucial for improving PPP
implementation.

Strengthening Public Sector Capacity: Investing in
capacity-building for public sector officials to better
understand and manage PPP projects can lead to more
effective partnerships. Training on risk management,
project finance, and contract negotiation is essential.
Continuous professional development and training
programs for those involved in PPPs can significantly
enhance the public sector’s ability to manage these
complex projects.
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Encouraging Innovation: Providing incentives for
innovative solutions in PPP projects can help address
infrastructure challenges more effectively. Encouraging
the use of advanced technologies and new business
models can improve project outcomes and resilience.
Innovation in PPP projects can drive efficiency and
effectiveness in infrastructure development.

By addressing these issues and leveraging the strengths of both
public and private sectors, Bulgaria can significantly enhance the
resilience and effectiveness of its critical infrastructure through
well-structured and efficiently managed PPPs. [27] [28]

5. Challenges and Opportunities in Technology
Implementation

Implementing advanced technologies in Bulgaria’s critical
infrastructure  presents both challenges and opportunities.
Addressing these challenges effectively can pave the way for
significant advancements and improvements in infrastructure
resilience. This section examines common obstacles, such as
regulatory and financial constraints, and explores the potential for
innovation and development through targeted technological
applications.

5.1. Common Obstacles in Technology Implementation

e Regulatory and Bureaucratic Hurdles: Implementing
new technologies often faces significant regulatory and
bureaucratic challenges. Regulations frequently lag
behind technological advancements, making it difficult to
integrate new systems seamlessly. This can lead to delays
and increased costs. In many cases, existing legal
frameworks are not well-suited to accommodate the rapid
pace of technological change, causing further
complications in the implementation process. This issue,
discussed in Section 4.2.1., is a critical barrier to
technological adoption.

Financial Constraints: Financial limitations are another
major obstacle, as highlighted in Section 4.2.1. The initial
investment required for advanced technologies can be
substantial, which can be a barrier for both public and
private entities. Additionally, continuous funding is
necessary to maintain and update these technologies,
which can strain budgets, particularly in sectors with
limited access to capital.

Skill Gaps and Resistance to Change: A general
understanding in the field indicates that a lack of technical
expertise and skills can impede the effective
implementation and management of new technologies.
Organizations often struggle with finding and retaining
qualified personnel to handle advanced systems.
Furthermore, there is frequently resistance to change
among employees and management, who may prefer
familiar processes and be hesitant to adopt new
technologies. This resistance can slow down the adoption
process and reduce the overall effectiveness of the
technology implementation.

Compatibility with Existing Systems: It is widely
recognized that integrating new technologies with existing
systems can pose significant challenges, especially if
legacy systems are outdated or incompatible with modern

solutions.  This issue often requires extensive
modifications and can lead to disruptions in operations.
Ensuring seamless integration while minimizing

downtime is crucial for successful technology adoption.

Cybersecurity Concerns: Implementing new
technologies can introduce new cybersecurity risks. This
point was emphasized in Section 2.6. As organizations
integrate more advanced systems, they must also enhance
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their security measures to protect against potential threats.
This includes implementing robust encryption, access
controls, and regular security updates. Failure to address
cybersecurity can lead to vulnerabilities and significant
data breaches.

5.2. Potential for Innovation and Development

e Advancing Al and Informatics (The Role of INSAIT):
As explored in Section 2.7., one prominent example of
innovation potential in Bulgaria is the Institute for
Computer Science, Artificial Intelligence and Technology
(INSAIT). Based in Sofia, INSAIT collaborates with top
global institutions to drive cutting-edge research in Al and
informatics. By fostering an environment of technological
excellence and innovation, INSAIT aims to position
Bulgaria as a leader in Al advancements. Their focus on
developing Al-driven solutions can significantly enhance
infrastructure resilience and efficiency, addressing various
sectoral challenges and pushing the boundaries of what’s
possible with technology.

Revolutionizing Cargo Delivery (The Role of
Dronamics): Bulgarian company Dronamics, discussed
in Section 2.5., exemplifies the potential for innovative
technology to transform industries. As the world’s first
cargo drone airline, Dronamics aims to revolutionize
logistics and supply chains with its Black Swan drone,
designed for efficient, cost-effective, and environmentally
friendly cargo delivery. By enabling same-day delivery to
remote areas, Dronamics enhances the resilience of
supply chains and reduces carbon emissions, showcasing
how advanced technology can create new opportunities
and improve existing systems.

Public-Private Partnerships (PPPs): Strengthening PPP
frameworks, as highlighted throughout the paper, can
attract private sector investment and expertise in
infrastructure and technology projects. By creating a
conducive environment for PPPs, governments can
leverage private sector innovation and efficiency to
address public infrastructure needs. Successful examples
of PPPs in other countries provide valuable models that
can be adapted and implemented to improve infrastructure
resilience and technological adoption.

Capacity Building and Training Programs: Investing
in capacity-building and training programs for public
sector officials and private sector employees can bridge
the skill gap and facilitate the effective implementation of
new technologies. These programs, as discussed in
Section 4.2.2., can equip individuals with the necessary
skills to manage and utilize advanced technologies,
fostering a culture of continuous learning and adaptation.
By enhancing technical capabilities, organizations can
better navigate the challenges of technology adoption and
maximize the benefits of innovation.

It’s clear that while there are several challenges to technology
implementation, such as regulatory hurdles, financial constraints,
skill gaps, and cybersecurity concerns, there are also numerous
opportunities for innovation and development. By leveraging
advancements in Al and drone technology through institutions like
INSAIT and companies like Dronamics, strengthening PPPs, and
investing in capacity-building, Bulgaria can enhance its
infrastructure resilience and drive sustainable growth.

6. Conclusion

In conclusion, the exploration of advanced technologies such as
artificial intelligence, 10T, blockchain, digital twins, UAVs, CPS,
and big data analytics reveals significant potential for enhancing the
resilience of Bulgaria’s critical infrastructure. These innovations,
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coupled with strategic public-private partnerships and supportive
regulatory frameworks, can address current challenges and drive
sustainable growth. By leveraging the expertise of institutions like
INSAIT and companies like Dronamics, Bulgaria can position itself
at the forefront of technological advancement and infrastructure
resilience.

To realize this potential, continuous investment and strategic
planning are essential. It is crucial for stakeholders to collaborate
and foster an environment that encourages innovation and adapts to
emerging threats. By doing so, Bulgaria can enhance its
infrastructure, ensuring long-term sustainability and security,
ultimately benefiting its economy and society as a whole.
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Abstract: Modern police management is related to building a new type of trusting relationship between the manager and subordinates,
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1. Yeoo

VCKOpeHOTO, AMHAMHYHO M TPOTHBOPEYMBO pa3BUTHE Ha
CBBPEMEHHOTO II00ATHO © HMHGPOPMAIMOHHO OOIIECTBO, C
pa3NpoCTpaHeHH MHOTPEOUTENCKO-KOHCYMAaTHBHU  CTaHAAPTH M
NPaKTUKH, € CBBP3aHO ChC 3HAYUTEIHH IPOMEHHU U B CHCTOSHHETO
Ha CBbBpPEMEHHaTa IpecTbNHOCT. MogaepHata mnosunelicka
MHCTHTYIIMST B MHOIO CTpaHM € IIpU3BaHa Ja ce CIpaBsi C
pa3HOOOpa3HH M CepUO3HH MpoOIeMH W MPEAU3BHKATENICTBA,
NPOU3TUYAIIM OT YBEJIMYaBAIUA CE TEPOPU3BM, CEKCTPEMH3BM,
MEXYCTHUUECKH KOHGIMKTH, MUTPALIMOHHY TOTOLH, THPTOBHS C
HApKOTHLM,  OpBXHE, KHOEPHPECTBIIHOCT M PBCT  Ha
opraHu3MpaHara U KOHBEHI[MOHaJIHaTa npectbiHocT [15],[1].

TonuuusaTa ¢ eHa OT Hal-IPEBHUTE MyOJIMYHH HHCTUTYLHH,
yuATo (YHKOMS MO o0e3leyaBaHeTO Ha OOIIECTBEHHS peX
HENPEKbCHATO CE Pa3BHBA, YCIOXKHIBA M MPUI0OMBA KOMIUICKCHH
um3mepenus [1]. Ts TpanchopMEipa CBOMTE OCHOBHU aHTKHMEHTH
».-- B CB3BYy4YHE ChC ChBPEMEHHATa BH3MS 3a Hesl KaTO COLMAIHA
HHCTUTYLHS, KOSTO aKTUBHO CBHTPYIHHYH C OOIIECTBOTO |
npeyiara Ha IpaKJaHUTe KaueCTBEHU YCIYTH, KOUTO JIONPHUHACSAT
32 MOBHIIABaHE HA TIXHOTO YyBCTBO 3a Y/OBJIETBOPEHOCT U
curypraoct*[12].

MojepHara NoJyHIecKa WHCTUTYLHS BCE TOBEYE MpUI0OHBa
00mmKa Ha 06CITy)KBaIlla COLUATHA CITyXk0a, C OTKPHTH U PO3PAIHH
IEHHOCTH, TOCTOSIHHO OTYMTAla Ce Tpex OOLIeCTBOTO H
rpakIaHNuTe, THPILILIA IEPMAHEHTHH CTPYKTYPHH Tpeobpa3oBaHms,
TSCHO CHTPYIOHHYENa C HACENCHWETO, TIPOMEHSIA  CBOS
MEHHUKMBHT WM KPHTEPHH 32 OLCHKAa Ha e(eKTHBHOCTTA Ha
opraHu3anroHHuTe i 38eHa [1],[18].

JIMHAMHYHOTO, HAMpPErHaT0 ¥ CTPECOBO ©XKEJAHCBHE Ha
MOJHIEHCKUTE EKUITH MOBHIIABA MyOINYHUTE H3UCKBAHUSA KbM TAX
M Te TpsaOBa na MpOSBSIBAT B TOJSIMA CTENCH CEH3UTHBHOCT,
IJTACTHYHOCT, TpeanpuemMunBoct u aktuBHOCT (Tomopos, 2020).
»Ha WHINBHIyalHO paBHMINE TOBa O3HAYaBa, Y€ OTHCIHHUSIT...
MONHIA TPsAOBa a MpUTEekaBa Pa3BUTO HOPMATHBHO MHUCIEHE, 3a
Ila OIEHsABA aJICKBATHO BH3HUKHAINTE Ka3yCH, Jia MMa H3TPajieHH
KOMYHHKATHBHH YMEHHSI 3a TPABIUIHO OOIIyBaHe ¢ IpaXKIaHWUTE H
JIOSITHOCT KbM MONHIEIiCKaTa OpraHu3alns H poiis, 3a Ja MpHjiara
€THYHO W MOYTEHO CBOUTE JIBKHOCTHH MPABOMOIIHS, HE3aBUCHMO
oT HOSIBSBAIIINTE ce TPYAHOCTH 7 BB3MOXKHI
npeausBukarencra“[12].

BbE (QOKYCHT Ha CHbBPEMEHHHUS MOJULEHCKA MEHUIKMBHT €
OTIEIHUST TIONHUIEHCKH CIY’KUTEN, OT KOrOTO Ce€ O4YakBa [a
ocurypu eheKTHBHOTO ()YHKIMOHMPAHE HA LisUlaTa OpraHu3alus
Karo My ce 00e3leyar Bb3MOKHOCTU 32 JIMYEH M NpodecHOoHaIeH
PBCT, KaKTO M ,,pa3sBUTHE Ha HErOBUTE OOIIM W CICLUAIHH
CIIOCOGHOCTH, 33 [ Ce rapaHTHpa MAaKCUMAJHO YCICIIHATa MY
peanu3anus B cepara Ha npodecHoHanHara aeiHocr ,,[1].

HoBara coumanHa ¢yHKOMST ¥ ponsg Ha TOJMIMATA B
00IIECTBOTO BOMM U 1O IICHXOJIOTHYECKO INpeneduHHpaHe Ha
penuIia BaKHH €JIEMEHTH OT HeWHOTO ympaBieHue. Te oOxBamar
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WHOBHPAaHETO M ONTHMHU3ALHUATA Ha JMAEPCKUTE CTUIOBE U
MPaKTUKH, TOAIBPKAHETO M pPa3BUTUETO HAa MOTHMBAaIUATAa Ha
CITy)KHTENTE, MOHIKABAaHETO HAa HMHTEH3MBHOCTTA HA Pa3IHIHU
KOH(UINKTH, YCHBBPIICHCTBAHE HA IIPOIIECHTE Ha B3eMaHe Ha
pCIICHHS B CTAaHAAPTHH M eKCTpEeMalHu cutyanuu [1].

MogenbT obiecTBeHa HonMIeiicka JSHHOCT € pa3paboTeH 3a
HoNUIMATa Ha oOmmHCKo paBHUIIe B Jlonmon. CraBa BwIpoC 3a
HoJIMIeHcKa JeHHOCT, KOSTO Ce U3BBPIIBA 3a€IHO C OOIIECTBOTO , &
He cpeliy Hero. OCHOBHHTE ITOJIOKEHHS Ha KOHLETIIUATA Ca:

***BIpXBaHE HA YBEPEHOCT Ha OOIIECTBOTO;
***IBHO IPUCHCTBUE HA TTATPYJIH;

**%* oOcpKIaHE Ha BBIPOCHTE, CBBP3aHH C KadyecTBOTO Ha
JKHBOT Ha OOIIMHCKO PaBHHILE;

*** elCcTBUA noa0yKIaHu

HCHaBUCT,

oT

cpelly  IpecThIUICHHUATA

***cpOupaHe Ha CBEJICHUS OT OOIIECTBOTO;
***ympaBieHne Ha MAPTHHOPCKA IEHHOCT;
***0OHOBsIBaHe Ha KBapTana [5].

MogaensT mommmms B OnM30CT A0 OOMIECTBOTO Ce MpHiara
ycremHo B Vicnanus U ¢ TIOMOIITA Ha Ta3d porpaMa ce LeIH:

**momo0OpsiBaHe HA KAYECTBOTO HA YCIYTHUTE;

**yBeNMuaBaHe Ha YAOBICTBOPCHOCTTa HA TPaKJAHUTE M Ha
MOJIMIANTE;

**HamalsiBaHE Ha MPECTHITHOCTTA.

***MomenbT L,JlommMmuss B ONM30CT 10 OOMIECTBOTOS €
NPOAaKTHBEH W IEHTpanu3upaH. Toil pabOTH C TpPHYMHHUTE 32
NPECTHITHOCTTA, a He ¢ HelHuTe mocieauy [5].

MEeHHIKMBHTBT Ha IONHIHATA B EBPONEHCKHTE CTPaHH
HacouBa HEHHHTE CIYXHTENM KbM pEaIHH JCHHOCTH IO
obcnyKBaHe Ha TPaXKIaHUTE B Pa3iIHYHH COLMANHU cdepu, creasa
CTaHJAPTHUTE Ha OTKPUTOCT B MpoIeca Ha paboTa, yTBbPXK/IaBa HOB
CTHJI Ha OOIIyBaHE MEKAY PHKOBOJHUTENH U MOJYMHEHH, TPOMSHA
Ha OLEHKATE 3a aKTHBHOCTTA Ha I€pCOHAna ¥ TNpUiIaraHe Ha
TOXOM 33 PEryJIUpaHe Ha MEKIYITHIHOCTHHTE U MEXIYTPYIOBH
uHTepakuuu [1].

ChBpeMeHHaTa TOJNUIOUS CTPUKTHO CIa3Ba HOPMATHBHHS
periJamMeHT M IpaBaTa Ha Ipa)KIaHUTE, aKTUBHO B3aMMOJIEHCTBA C
MECTHUTE OOIMHOCTH. TS ce cTapae CHCTEMAaTHYHO Ja Mpuiara
npoGUIAKTHYHO-TIPEBAHTUBHUS TOAXOJ, KOWTO € MaKCHMAalHO
XyMaHHU3UPaH U NePCOHUPUIMPAH.

IMomumanre B  cBosita JAeHHOCT ce  choOpas3siBaT C
MH()OPMAIIMOHHUTE TEXHOJOTHH, C IOBHIICHATa 00pPa30BaHOCT Ha
HACeNICHUEeTO ¥ MHYOPMUPAHOCTTA HA KPUMUHAIHHS KOHTUHTSHT. B
nomoOHM yClIoBUSL Ha paboTa ycmexa B Ciry)xeOHara JIeHHOCT B
rojxsiMa CTeneH ce o0yciaBs OT IepCOHANHUS KalaruTeT Ha
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OTIENHUTE TOJULIEHCKH CIY)KUTENH, OT TeXHUTE HHIUBUIYAIHU
KOMIETeHIMH, npodecroHanHa MNOATOTOBKA, MOTHBALHI 32
eXKeIHeBHa paboTa U JIOSUTHOCT KbM MOJMLEHCKaTa HHCTUTYLUS U
poist. YmpaBieHCKOTO oOe3neyaBaHe Ha BHU3HPAHUTE TEHICHLUHU
MOKa3Ba, ue MOJIMIUATA CTaBa BCE MO-COIMATHO OPUEHTUPAHA U 110
OTHOIIICHUE Ha COOCTBEHUs CH TepcoHan. Ha mpakThka ToBa Bce
1OBeYE € CBBP3aHO U C IICUXOJOTM3UPAaHETO Ha OCHOBHHTE M
YIpaBICHCKH (QYHKITHH.

2.IlpeonocmasKu u HAYUHU 34 peuiagane Ha npodiema

VYenemHoTo  IuMAEPCTBO B ChbBPEMEHHATa  IOJIMLEHCKa
OpraHu3anusl TpeAnojara HaJIMYMeTO Ha pa3BUTH YMEHHS 3a
I'bBKAaBO  CbYETaBaHE Ha INPUHOMHUTE OT  aBTOPHUTAPHUS,

JEMOKPATHYIHUS, CUTYal[HOHHHUA U TpaHchopManuoHHus ctui. Ha
NIpaKTUKa TOBAa MOXE Jia C€ IIOCTUIHE, KOraro KOHKpPETHUS
TOJIMLICHCKH JIJEp UMa BUCOKM MOpPAIHU LICHHOCTH U CTaHIAPTH,
JlaBa JIMYEH IpHuMep, 1o0pe Mo3HaBa cOOCTBEHATa CH OpraHU3amus,
NIPOAKTHBEH € W MpOsBABA HWHHUIMATHBA, OTIMYHO KOMYHHUKHpa,
YCTOHYMB € Ha HAIPEKeHUE, KOHTPOINPA COOCTBEHUTE CH €MOLIUH,
MHCJIH TO3UTHUBHO, TTOOMIPSIBA CHTPYJHUIECTBOTO U KPEaTHBHOCTTA
B CKHMINA CH, CTHMYIMpa WHHUIMATHBUTE HA CIyXHUTEIHTE,
B3HCKATeNeH € KbM cebe CH U KbM MOAYMHEHUTE CH, €(EeKTHBHO
yIpaBisiBa BPEMETO CH, IpHUTEKaBa siCHA BHU3MA, (OKyCHpaH e
BBPXY pe3yJITaTuTe U mposissiBa yrnopuroct [10].

B oOcraHoBka Ha TOCTOSIHHH TPOMCHH, 3HAYHMTEIHA
HEOTIPEJIENICHOCT 1 CMEHSIIN Ce IPEIU3BUKATENICTBA ,,... HHTEPECHT
KBbM JIMJIEPCTBOTO KaTO MPOTHBOIOCTABSIIO CE HA OPTOJOKCATHUS
MEHHDKMBHT, YyBCTBHUTEJIHO €€ IIOBHIIABA TIPE3 IOCICIHHUTE
roxuHHu. To Bce MOBeYEe Urpae poisira Ha KIIOY 3a pealu3upaHe Ha
IOBJIHUSA TOTCHUMANl Ha WHTEJCKTYalHHS KalWTal, ThH Karo
OpraHHM3allMUTe BEYC HE pa3YUTAT HA CHIOBHTE METOIH 3a
HOCTUraHe Ha LeJUTe CH, a Ha TUAepCTBOTO. .. [2].

B pemuna myGnmukamyu ce oTOens3Ba, 4e YCHEIIHHAT JIUAEP,
BKJIFOYMTEIHO W TO3HM, KOWTO TPaKTHKyBa B MOJHIEHCKATA
OpraHm3alys, TpsOBa yMeJI0 Ja ChYeTaBa BHUMAHHETO KBbM
TEKYILUTE 3389 C HabII0EHNEeTO Ha TOBEACHUETO U pobiemMure,
BB3HMKBamwm cpen cayxurenute [3], [6], [13], [9].

,»decTo mpeHeOpersan eIeMeHT OT BPb3KaTa Ha JIMAEPCTBOTO H
pabOTHUTE B3aUMOOTHOLIEHHS € YMEHHETO 3a e(eKTHBHO
JenerupaHe. YCHEWHMAT Juaep pasbupa BaKHOCTTA HA
NPEIOCTaBIHETO Ha OTrOBOPHHM M IPEAW3BUKATEIHH 3aaud, C
KOETO pa3BHBa CBOUTE IIOCIENOBATEIM, M OT JApyra CTpaHa CH
ocBo0OOIaBa BpeMe na paboTu mo Apyru HampasieHus. Cropex
HSIKOU aBTOPH JAENETHPAHETO € CPpej 3aAbIDKUTEIHUTE yMEHUsS Ha
CBHBPEMEHHHSI MEHHIKBpD B OopOara My 3a epeKTHBHH pabOTHU
B3aumooTHoIeHus1 “[2]. Ta3u npernopbka € HAITBIHO MPUIOKAMA H
3a ChBpPEMEHHATa MOJHUIEHCKAa OpraHMu3alys, B KOSTO JIHAEPUTE
u30sArBaT  ga  JeNerupar  CBOMTE  IPAaBOMOINMS,  3apaju
HECUTYPHOCTTa Ha COOCTBEHHS CH CTaTyT, HEJOBEPHETO KbM CBOHUTE
3aMECTHHIIY, ITOsIBaTa HA HE3/paBU KOHKYPEHTHU OTHOLICHUS C TAX,
JIBDKAIIN Ce Ha JIMYHOCTHA HEYBEPEHOCT, MApaHOWYHH HarjacH,
TIPUKPUTH TTEPCOHATHU KOMIUIEKCH.

IMonuueiickaTa HHCTUTYIUA € U3NPABeHa ,...TPEM MTOCTOSHHH
MPOMeHH (HOBH W YCIOXKHSBAIIM Ce 3a/add, HOBH M HEMO3HATH
pOJIH, HAKOHM OT TAX Oasupalld ce Ha MPOIECHUTe Ha MHTErPalus,
NPOMEHEHH  YCJOBHSI HA  TpPyA, YCHICH  HATHCK  Ha
HHGPOPMAILIMOHHUTE TEXHOJIOTHH, HOBH (DOPMH HA OpraHH3alus H
komyHukaiua)“[3] . B momoGHa oGcTaHOBKA MOTHBAlMATAa Ha
CIYXHTENNTE MIe € CBbpP3aHa C TBPCEHETO HAa CHIYPHOCT,
MPUIOOMUBAHETO HA MPECTIDK, PA3UIMPSIBAHETO Ha BH3MOXKHOCTUTE
3a mpodecroHanna m3snBa [13] u camopeanmzarys, MO3UTHBHpPAHE
Ha CaMOOIIEHKAaTa M Pa3lINPSIBAHETO Ha YYaCTHETO BHB B3EMAHETO
Ha pemenus [6]. Jlugepute B mosmieiickara opraHusarus TpsoBa
Ja ToJIarat LeNeHaCOYeHN YCWIIHs, 38 Ja MO3BOJAT HA BU3HPAHHUTE
BHIOBE MOTHBALS Ja TOJTy4aT peanusanysi. TIXHOTO aKTHBHpAHE
OCHTYpsIBA ,,...TIOJJATAHE HA YCHIWS 3a IMOCTHTAHE HA BHCOKH
CTaHIapTH, BCEOTHAMHOCT NPH MMOCTHTAHEe HA LIEANTE, OEMaHe Ha
HHULMATHBA U rpabBaHe HAa BB3MOXKHOCTHUTE, ONTUMHU3BM, IOPH
KOrato KbCMeTa W3HeBepsBa ,,[7]. KoHCTpykTHBHaTa IeiHOCT Ha
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MOJHMLEHCKUTE PBKOBOAMTENN 3a MOAXbp)KaHE M pa3BUTUE Ha
MOTHUBALUATA HA CIY>KUTEIUTE MHOTO YECTO ce CONBbCKBA C peaula
HEeOIaronpusATHU TEHACHIUH B TO3H KOHTEKCT.

IIpn nonagaHeTo Ha KOHKPETHHS CIIyXKHUTEN B ONPEAEIICH EKHUII
U HOJMLEHCKa CTpyKTypa TOH MOXe Ja NpeKuBee 3HAUUTCIHHU
pa3oyapoBaHMsi OT TOBAa , Y€ IbPBOHAYAIHO IIOCTABEHUTE JIMYHU
HeIM HsAMa Ja IOoNydaT peajM3alys, IOpajd KOeTo He3abaBHO
CTapTHpa THPCCHETO Ha aJITEPHATUBHU BapUaHTH.

He ompaBraBaHeTO Ha TMYHHUTE OYAKBAHHS MOJKE []a € CBBP3aHO
ChC CBHIIECTBYBAIlaTa OPraHU3AalMOHHA KyITypa, CTHI Ha
PBKOBOJCTBO M OLICHSBAaHE HA CIIyXHUTEIHUTE, OTHOIIEHHE KBM IIO-
MJIaUTE KOJIET! C M0-MalbK PO(ECHOHAIEH OMT.

Ilo-mmanute CIIY)KUTCJIIX HMMAT MHOI'0 pa3BUTO 4YYBCTBO 3a
CIIPaBCJINBOCT, KOCTO MOXKE Ja 6’[;[[6 HaKbpHCHO ITOpaiu ciabo
CTUMYJIUpAHE, HE I10JIaBaHC Ha o6paTHa BpBb3Ka, HE 00EKTHBHO
INpelcHKa Ha NEPCOHAIHUSA IIPUHOC, (baBOpI/ISI/IpaHe Ha onpeaciiCHU
CIIYJKUTECIIN.

MHoro  AgeMOTHBHMpAaIlo B ONpeleNeHa  MOJUIeHcKa
opraHmzanys MoKe JAa ObJe HECHOACTIHETO Ha HWH(opMmanws,
Jurcara Ha oOpaTHa BpbB3Ka, LUPKYJIHPAHETO HAa pPazHOOOpa3HU
CIIyXOB€, KOUTO 3aITbJIBAT HHPOPMAI[HOHHHS BaKyyM.

Ilonsikora  urpara Ha  TalHCTBEHOCT, IIpeKOMEpHaTa
JUCKPETHOCT, KOH(QUICHIMAIHOCT, KOUTO Ca TUIMYHU 3a
noJyiMienckara ciry)xe0Ha cyOKyiITypa Kapar ONpeJeIeHH CIIYXUIH
Jla ce 4yBCTBAT M30JIMPAHY, JIMIIEHH OT JIOBEpHE U NpeHeOperHarH.
Beako mpenosupane Ha mOmOOHM OEHCTBHA € CBBP3aHO C
Pa3BUTHETO HA HETATHBHU MOTHBAIIMOHHU €(EeKTH.

IpexaneHoTo HabmomaBaHe, KOHTPOIUPAHE M CYNEPBU3HPAHE
Ha CIIyXHTEIHUTE C MO-MAIBK NMPOQECHOHAICH ONMUT MOXE Aa THU
JIMIIM OT MOTHBALIWS, MHUIMATUBA U IPEIIPUEMYHBOCT.

KoHQuuKTBT  mpencTaBnsBa  CHCTeMa  OT  COLMAIIHO-
MICHXOJIOTUYECKO B3aMMOJESHCTBHE MEXIY XOpaTa WU TPYNUTE OT
xopa noz ¢opmara cOIbCHK, TPOTUBOOOPCTBO, ChIBPKAHUETO HA
KOETO C€ Ompefens OT MPOTHBOPEUUBH, IPOTHBOMOIOXKHU
WHTEpEeCH, 3alUlaxd 3a YAOBJIETBOPSBAHETO HAa  aKTyalHU
HOTPeOHOCTH U KOMITIOHEHTH Ha MPAI[MOHAIHO MOBE/ICHHUE.

Haif-HeraTuBHHTE MPOSIBICHUS HA KOHPIIUKTA ca:

1.BiiomaBane Ha
KOH(IMKTHATA Tpyma.

COHUAJTHO-TICUXOJIOTUYCCKHA KIIUMaT B

2.HeanexBaTHO ,COLIMAJHO HEONpPaBJaHO BBb3IpUEMaHE Ha
KOH(UIMKTYBAIIUTE CTPAHHU €HA OT Jpyra.

3.IlonmxaBaHe Ha AKTUBHOCTTA HA CHTPYIHUIECTBOTO.

4.Bb3HHKBaHE Ha MHHMH Tpo0JieMH B OTHOLICHHATA U
B3aMMOJIEHCTBUETO Ha KOH(IUKTYBammTe crpanu. [11].

KoHndnukrute B romsimMa cTeneH ce 00yCIaBAT OT JIMIICaTa Ha
CBBMECTUMOCT ~ MEXIy Xopara. Te ce mposBsBaT Karo
IPOTUBOOOPCTBO MEXIy WHIMBUIUTE U TPYyNUTE, NpecieaBally
HEChBMECTUMH IICIIH.

Bb3HuKBaHETO Ha OpoOTUBOpEUHATA U BB3MOXHOTO UM
mocjaeaBaiio npepacTBaHe B KOH(I)J'II/IKTI/I € CBBP3aHO C
pasnpeaesieHueTO Ha peCypCUuTe, € B3aMMHATa 3aBUCUMOCT MEKIAY
U3IBJIHUTCIIMTE Ha OHNPEHACIICHU 3ala4du, CTPYKTypHaTa CJIIOXKHOCT
Ha OopraHu3anuysaTa, pa3jJniusaTa B HEJIUTE Ha OTACIHUTE UM 3BCHA.

B mcuxonorndecku IniaH OpOTUBOPEYUATA Bb3HUKBAT NOPAIU

HECBbBMECCTHMH JIMYHOCTHH XapaKTepHCTI/lKH u paSﬂI/IL[I/Iﬂ B
IIECHHOCTHUTEC CHCTCMH Ha OTACJIIHUTC HWHAUBHUIN U l'lOpallI/I
HeeuKacHa  KOMyHHKanuMoHHa  cucrema [14].  Bwmpeku

pernaMeHTta, CyOOpAMHAIMATa W KOHTpojla B MonuneiickaTa
OpraHm3anys ¥ Ha Hes ca MPUCHINY pPeauiia KOHQIINKTH, KOUTO ce
HYXJasAT OT IOCTOSIHHO peryilupaHe, 3a Ja HE ce OTpa3sBaT
HETaTHBHO HAa MOTHBalMsATa M JieJloBaTa aKTHBHOCT HA
CILy’KUTEJINTE.
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Crnopen KapactosiHoB [9] KOJIKOTO 10-BHCOKA € eMOLMOHATHATA
MHTEIMICHTHOCT Ha €IMH DPBKOBOAMTEI, TOJKOBA I[10-4ECTO IIPH
B3€MAHETO HA PELUCHMs TOM M3II0J3Ba PALMOHAIHMS CTHII U I0-
psAKO NpuOSrBa A0 ION3BAHETO HA MHTYWTHBHHS, 3aBHCHMHS H
M30STBAIIAS CTHI TIPH 0QOPMAHETO HA COOCTBEHHTE PEIICHHS II0
CBINECTBEHHN BBIPOCH U TpoOieMu. ChIIeBpeMEHHO TpsiOBa Ia ce
OTOeNeXH, dYe B EKCTPEMAIHH CHTYalldd  MONHIEHCKUTE
PBKOBOJIUTEN B MHOTO CITy9aH W3MIOJN3BAT MHTYHTHBHUS CTHJI TIPH
CTPYKTYpUpaHe Ha CBOMTE pELICHHs B CUTYalud Ha
HEOMPEEIICHOCT U CEPHO3HH PHCKOBE.

,/IHTYUTHBHHTE MEHM/UKBPH Ca IOBEYE IMEPLEHTUBHH,
OTKOJIKOTO peakTUBHU. Te ca MOrbJIHATH OT OOIIHUS 3aMUCHI BbPXY
Om3Heca W cieq ToBa ce (DOKycHpaT BBPXY BCE IO-MAJKUTE
neraiimn. Te mpueMar TalHCTBEHOCTTa M aMOWBAJICHTHOCTTa Ha
IeNoBHs CBAT KaTo HemszOexHocT. Cropen JaHHATE OT
H3CIIeIBAHUSTa MEHHIKBPUTE OT II0-BUCOK paHT pa3dyHTar B IIO-
roJsIMa CTEeTleH Ha MHTYUIUATA CH, OTKOJIKOTO MEHUDKBPHUTE C II0-
HucwK panr [16], [8], [17].

3.Pewenue na npoyusanus npoonem

CMmsTa ce 4e ChueTaHHEeTO Ha pedepeHTHA U eKCIIePTHA BIIACT €
Hal-7oOpHs TMOAXOM 3a BB3ACHCTBHE BBPXY IOAYHHCHUTE.
ChblueBpeMEeHHO TpsA0Ba Ja ce OTYUTa, Y€ KOJIKOTO IOBEYe
M3TOYHMIM Ha BJACT MMa OIpeJelieH PHKOBOAUTEIN, TOJIKOBA ITO-
YCICIIHO TOW MOXE Ja Bb3JciicTBAa Ha CBOMTE MOJYHHCHH.
EdekTuBHUTE PBHKOBOIAMTENM H3MOJI3BAT B MO-TOJSIMA CTEHCH
JMYHATa CH BJIACT, OTKOJKOTO BJACTTa , IPOU3THYAIIA OT
OpraHM3allMOHHATa MM mo3uuus. Te3u ABa BUJA BIACT CJIOXKHO Ce
ChUeTaBaT W o0yClaBiT TAXHOTO peaiHo BiuusHue [16].
VenemHusaT nonuueiicky uaep € mpefaH Ha KayszaTa Ha CBOsTa
opraHu3anys, ymMee I'bBKaBO U CIOpEJ XapakTepa Ha 3aadnuTe U

curyanusTa Ja H3110JI3Ba HprIOMPITe Ha aBTOpUTaApHUs,
JACMOKpaTUiIHUs U TpaHC(bOpMaLII/IOHHI/IH CTHJI Ha PBKOBOACTBO,
IposBsBa Kp€aTUuBHOCT, WHUIINATHBa, U3APBIKINBOCT "

(¢pycTpanioHHa YCTOWYMBOCT B CTAaHIAPTHH W EKCTPEMAIHU
CHUTYaInH.

Ilpu  nenerupaHero Ha  NPaBOMOLIUS  MOJMLEHCKUAT

pBKOBOAUTEIN TPsIOBa a ce yBEpH, de:

*JIMIara, Ha KOUTO C€ MPEIOCTABIT MBJIHOMOIIMS, e Obaar
JTOKa3aHU MPOGECUOHANUCTH;

*Te TpsiOBa Ja ca MpoeCUOHATHO-PEIEBAHTHO MOTHBHPAHU;

*TpsiOBa 1a WMAT OYCBHICH HWHTEJCKTyaleH W JIMYHOCTCH
MOTEHIIHAT;

*Ia MpUTeKaBaT aMOUIUH B MPOYECHOHATHOTO W JMYHOCTHOTO
CH pa3BUTHE M U3PACTBAHE B KapHepara;

*;[a ca CKJIOHHH Ja noeémar pasyMEH u

HPEAU3BUKATEICTBO KbM Hpodecronantus cu craryc [4].

pHCK

PpkoBogurenute He TpsiOBa na 3abpaBAT , ye TAXHATa L€l U
3a0b/DKEHHE € Jla Ch3JaBaT YCJIOBHA, NPU KOUTO CIIY>KHTEIUTE
MoraT Ja MOCTHIHAT CBOMTE LIENM Hal-IoOpe, KaTto akTHBHO ce
BKJIIOYAT B peaau3alusaTa Ha 3aJadylTe Ha OpPraHU3aliiTa, B KOSTO
Te paborar. C TOBa ca CBBP3aHU CJICOHHUTE JOMBIHUTEIHU
HM3HUCKBAHHS KbM MOJHIEHCKATE MEHHKBPH:

***ma ce M3ACHIBAT MOTPEOHOCTUTE HA CITYKUTEIHUTE C OTJIE
Ha YCHEUIHHsI T0A00p Ha CTUMYIIUTE, KOMTO C€ HACOYBAT KbM THX;

***na ce MOJATHMKBAT MOJYUHEHHTE KBM DPa3MHUCBI 3a TOBa
KaKBO MOraT M Tps0Ba J1a HaIPaBAT €AHOBPEMEHHO 3a ce0e CU U 3a
NOJIMLEHCKaTa OpraHu3aLus.

***na He ce 3a0paBst 0OCTOSITEIICTBOTO, Y€ CIYKUTEIUTES MOTaT
Jla ce MOTHBHpPAT U OT paboTara, KOsTO BBpIIAT, HO MPH YCJIOBHE,
4e TS 3a/I0BOJISIBA HOTPEOHOCTHTE KM 32 OTFOBOPHOCT H
MTOCTHIKEHHSI.

PrroBomuTenure He TpsiOBa na 3a0paBAT, UYe TPYIOBHUTE
BB3ACHCTBUSA MOrar Ja IHOBIUAAT 3a A0OpPO WM 3a JIOIIO BBPXY
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MOTHBALMATA HA OTHEIHUTE IIOJNHUIEHCKH CIIY)XHTEIH, KOUTO ca
BKJIFOUCHH B Ja/icHa rpynara [14].

KoncTpykTuBHOTO — pa3pemiaBaHe
MOJMLICICKaTa OpraHU3alys U3UCKBA:

Ha KOH(IMKTUTE U B

**cp3raBaHe Ha Pa3HOOOPA3HHM BE3MOXKHOCTH IIPEIH B3EMaHETO
Ha pelleHue.

** eTUYHO peIIaBaHe Ha KOH(IMKTAa 4Ype3 HaMalsiBaHE Ha
B3aMMHATa BPaXACOHOCT MpU CIa3BaHE Ha OINpEICICHA CTHKA,
KOSITO MMO3BOJsSIBA Ja CE MOTHPCH PEIICHHE Ha ChIECTBYBALINS
npo6isieM. IIpu eTHYHUs NOAXOM HAMa CHHAPOMA Ha ,,T00CIUTENH -
mooeaeHu"

** n3dupane Ha NOAXO/IAINO BPEMe 3a pelaBaHe Ha KOHQIUKTa
. C pemenneTo Ha KOH(IUKTa He TpsiOBa 1a ce MpUOBP3Ba, HO HE
TpaOBa M Jla ce OTJjara pemaBaHeTO My, ThbH KaTo TOBa MOXeE Ja
ycuin koHppoHTauusra [14] .

**opHeHTHpaHe Ha BHUMAaHUETO BHPXY IpoOiieMa , a He BBPXY
xopara.

** moambpKaHe OTKPUTH U B 1OOPO (PYHKIMOHAIHO CHCTOSHHE
KaHAJIMTE Ha KOMYHHKAIHS.

** noOpo W3sICHABaHE Ha CBOATA MO3UIMA W pa3dupaHe Ha
HNO3MLMATA Ha CBOS IAPTHHOP OT CTpaHAa HA IPEroBapsLIUs
MEHUDKBP.

** [ocTaBsiHE Ha AKICHT BBHPXY JIMYHATA 3aUHTCPECCOBAHOCT,

TBU KaTo MPETOBAPAIIUTE CC OKOIIaBaT B CBOUTC MO3UIIUN-YKPUTUS
1 HE XKXEJIadT 1a IOMPBAHAT OT TAX.

**3aTpyAHUTETTHO € STHOBPEMEHHOTO pPElIaBaHE Ha HIKOJIKO
mpo6iemMa. 3aToBa P Pa3roBOpPH Te€ TPsAOBa J1a ce pas3IeiiT.

**TpsiOBa J1a ce n30ATBaT NMpUOBp3aHUTe 3aKmrodeHns. [14].

IMporechT Ha B3eMaHe HA pEIICHHE YECTO H3TJIEKIA
HEMpencKa3yeM W CIIydacH, XaoTWdeH. [loHsKora MEHUIKbPHUTE
MoOrar Jia ONTHMH3UpAT Mpolleca, HO Hal-uecTo ca MPHUHYICHH 1a
M30MpaT MEXIy HAKOJIKO ANTEPHATHBH KAaTO MOCoYaT Haii-moOpara
oT TsX. Pa3bupaneTo Ha MHIUBHIYATHUTE Pa3ndus B Mpolieca Ha
B3eMaHe Ha pEIICHUs MaKCHMalu3upa CHIHATE CTpaHH Ha
CTHUJIOBETE , W3IOJ3BaHM 3a TAXHOTO Ch3maBane. OT 0coOeHO
3HAYCHHUE € U HAChPYABAHETO HA KPEATHBHOCTTA.

Bpyym, Uetsn & Jlxaro pa3paboTBaT cxemMa Ha METOAUTE 3a
B3eMaHe Ha pellIeHue, KOsITO UMa CICAHHUS BUT:

-II'bPBU BAPUAHT HAa aBTOPUTAPHO PEUICHHE -MEHUDKBPBHT Cam
B3eMa PEHICHUE KaTO M3MOJI3Ba HH(OpMAIIUs, C KOATO pasroyara B
MOMEHTA;

-BTOPHU BApHUAHT Ha aBTOPUTAPHO PCHICHUE ~-MCHU/KBPHT B3EMa
PEHICHUETO CaM KaTO H3MO0JI3Ba PIHCbOpMaHI/ISI OT NOJYUHCHUTE CH,
KOHUTO HE Mpeajiarat peeHue U HE OLCHABAT aAJITCPHATUBUTE,

- IBPBH BapHaHT Ha KOHCYJATAaTHBHO peElIEHUE-MEHUIKBPBHT B
MHAMBUIYaJIeH TOPsIbK ChOOIIaBa Ha TMOAYMHEHHTE CH 3a
npobiieMa U B3eMa OT TAX HIeH, O0e3 Ja T'd ChOupa 3aeIHo, a ClIe
TOBA B3e€Ma pEIICHUE.

-BTOpU BapUaHT Ha KOHCYJITAaTHBHO PEIICHUC-MEHUDKBPHT
criozienst IpobJIeMHuTe Mpes LsUlaTa rpyna, choupa uHpopMaunus B
paboTeH TOPsIIbK, 8 B3ETOTO PEIICHHE MOXE Jia ChBIIaja MU Jia He
CBHBIAJIA C 00CHKIAHUTE UACH U TPEITIOKEHHUS.

-IPYIOBO PENIEHNE MITH KOHCEHCYC-MEHHMKBPBT B TO3U CIydaii
CIIOZIENS aKTyalIHHsl TPOOJIEM ChC CBOUTE CHTPY/IHHUIM, KATO 3a€HO
Te OTUBAT KbM KOHCEHCYC TIPU M300pa Ha aJITEPHATUBA U B3EMAHETO
Ha peurenne [13].

4.Pesynmamu u ouckycuu

HaGmronenusata Ha  TeKymla @pakTHKa IOKa3BaT, ue
¢(CKTHBHUTE TIIOJNUICHCKH PBHKOBOAMUTENN yMEJIO ChUYeTaBaT
JIMYHOTO CH BIMSHUE C BB3IACHCTBUATA, MPOU3THYAILU OT
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OpPraHM3allMOHHUTE MM TpaBoMOLIMA. Te MOAXOXKIAT KbM
CHTyalluHTe I'bBKAaBO, ChUETABAWKU MPUHOMHUTE HAa aBTOPUTAPHHUS,
JEMOKpaTHYHUSI M TpaHcdopmaryoHeH cTwia. YacT oT TexHus
YIPaBIEHCKU PENepToap € AeJIerHpaHeTo Ha MPaBOMOILMSA, KOETO
OCBIIECTBSBAT CJIC]l BHUMATEIIHA CeJICKIHs Ha IPO(ECHOHATINCTUTE
C ajeKBaTeH WHTEJEKTyaJlleH IIOTeHOWad, II0OTpeOHOCT OT
H3pacTBaHe B KapHepaTa M MOJXOISII TOJEPaHC 3a IOCpeIlaHe Ha
JIeTIOBH PUCKOBE H IIPEII3BUKATEIICTBA.

IoxabpkaHeTO M pa3BUTHETO HA  MOTHBALMATA  Ha
CIY)KUTEINTE € IbPBOCTENECHHA TIpW)Ka Ha IOJULEHCKHUTE
MEHUIKBPH. 3a 1menta T1e TpsOBa moOpe J[da MO3HaBAT
UHAWBHYAJIHATE IOTPEOHOCTH HA CBOUTE CIYKHTEIH OT
NpU3HAHKUE, Da3BUTHE, M35Ba, NPO(YECHOHATHU MOCTIKCHHS H
MarepuaiHa  oOesmedeHocT.  [loymmeiickute  PBKOBOIUTEIH
BHUMATeIHO ¥ HACTOWYMBO TpsiOBa Jla MHTEPBEHUpAT IIO

OTHOIICHUC Ha TC3H CJ'Iy)Ke6HI/I CKUIIK, KOUTO 4YpE3 BBTPCUIHO
TpynoBUTEC HOPMH M CTaHAApPTU OrpaHuvYaBaT HWHAUBUAYyaJIHaTa
J€JIOBA aKTUBHOCT U NIPEANIPUEMYHNBOCT.

PerynipaHeTo Ha JMHAMHUYHO BB3HUKBALIUTE B MOJIHUIICHCKATA
opraHu3anuss KOHQIUKTH € TPUOPUTETHO 3ab/DKEHHE HA HEHHUS
pbroBoauTen. Toil ciefBa yMelno 1a BIM3a B poJisita Ha apOUThp U
MeMATOop, Ja TOAAbPKa KOMyHHKATHBHUTE KAHAIM OTBOPEHH, Ja
CTUMYyJIpa JOTOBapsHETO, KOMIIPOMUCUTE, OOIIMTE MEHHOCTH M
HOAIBPKAHETO HA €THYHATA paMKa IIPH pa3pellaBaHeTo Ha
MOSIBUJIATE CE MPOOICMHU.

IIpouechbT Ha B3eMaHe Ha pelIeHWE B IOJULEHCKaTa
opraHm3anust TpsOBa ONTUMANTHO Ja ChUETAaBA pPAIMOHATHHUS
MOJXOA C NMPUJIATaHeTO Ha MHTYMIHATA, KaKTO U M3IOJI3BAHETO Ha
pa3sNMYHM BapHAHTH Ha B3EMaHE Ha peIIeHHe C OINleA Ha
crienUKaTa Ha CUTYyalMsATa, XapakTepa Ha HAJIMYHUS TIPOOIEM U
CBIIECTBYBAIMS EKCIIepTeH IOTeHIHan. [Ipu ToBa M30MpaTenHo
HNOJMLEHCKUA MEHHIKBD MOXE Ja M3I0JI3Ba aBTOPUTAPHH,
KOHCYJTAaTUBHU MJIM KOHCEHCYCHM BapUaHTH 3a PELICHHE.

5.3axknrouenue

VcenemHoro ynmpaBlieHME Ha ChBpPEMEHHaTa  IOJIMIEHcKa
OpraHM3anys, CIpaBslia Ce C MHOXXECTBO INPEAN3BUKATENCTBA U
HMHTEH3WBHO COIMAIM3HUPAIA CBOUTE MPOPECHOHANHH (DYHKINH, Ce
peanu3upa OT HOJMUEHCKU MEHMDKBPH, M3MOJI3BALIM IIIACTHYHO
KaKkTO BJIaCTTa Ha OPraHU3aLMOHHUTE CH IPaBOMOULIMSA, Taka U
JIMYHOTO CHU BJIMsHME U Xapu3Ma. Te ca B CbCTOSIHUE CUTYaTHUBHO U
LEJIEHACOYEHO Ja MpuiaraT NpUHOMHUTE, XapakTEpHH 3a
ABTOPHUTApHHUS, AEMOKPATUIHHS M TPAHC(HOPMAIHOHHUS JIHICPCKU
CTWJI ¥ 1a IETIETHPAT CBOUTE TIPABOMOIIIHSL.

INonmmelickute MEHWDKBPH MOATBPKAT MOTHBAIMATA Ha
CITy)KUTEINTEe KaTO PEruCTPUpAT M MHTEPBEHHPAT amgeKBaTHO II0
OTHOIICHWE Ha TEXHWTe WHAWBHIYaJHH MOTPEOHOCTH OT
MOCTH)KEHUE, TMpU3HaHHe, NpopecHOHATHA W3siBA M MaTepualHa
OCHUTYPEHOCT.

HeoOxoaumocTra  OT  HOCTOSHHOTO — peayulMpaHe — Ha
KOH(JIMKTUTE, B CbBPEMEHHATA MOJIMIEHCKA OpraHU3al|s, TOCTaBs
HEWHUAT PBKOBOIUTEN B POJSATAa HA apOMTHP M MEIHATOp, KOHTO
TOJIbprKa ¥ HACOYBA KOMYHHKAIMATA, HEYTPAIH3Upa HATPYMaHUTE
HalpeXeHHs ¥ Bb3CTAHOBSBA JAETOBHS THANOT X HHTEPAKIIHH.

CTUIbpT Ha B3eMaHE Ha PElIeHNs B IONHIeickaTa OpraHu3amus
e cBoeoOpa3Ha KOMOWHAUWS OT pAalUOHAIHUS W WHTYUTHUBHHSA
noaxox. OcobeHocTHTe Ha CTaHJAPTHUTE M EKCTPEMATHHTE
CHTyalMd B MOJMUEHCKaTa AEHHOCT Hajgarar H3GHPaTeIHOTO
M3II0JI3BaHE HA BAapHAHTHUTE HA TEXHOJOTHWs 3a CTPYKTypHpaHe Ha
ABTOPUTAPHH, KOHCYITATHBHI M KOHCCHCYCHH PEILICHHSL.
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BE3INWJIOTHUTE JIETATEJIHU CUCTEMU U YCBBBPIIEHCTBAHE HA
I'EOMH®OPMAIIMOHHOTO OCUT'YPSABAHE HA CYXOIIBTHUTE CHJIN

UNMANNED AIRCRAFT SYSTEMS AND GEOINFORMATION ASSURANCE FOR THE GROUND
FORCES

Associate Professor d-r Dimitar Petrov
National Military University - Veliko Tarnovo, Bulgaria

E-mail: petrov_2@abv.bg

Abstract: The provision of the troops, and in particular the artillery, with geospatial data for the locality is a basic type of provision known
as Geoinformation provision. Various organizational structures in the army are responsible for its implementation. However, regardless of
the use of modern cartographic and reproduction techniques, as well as highly productive geodetic equipment in modern conditions, this
type of provision suffers from certain shortcomings. The main one is that the possibilities offered by modern unmanned aerial systems (UAS)
for aerial photography of the war zone and subsequent use of the data generated by photogrammetric processing of the obtained aerial

photographs are not used.

Keywords: GEO-INFORMATION PROVISION, UNMANNED AIRCRAFT SYSTEMS, DIGITAL PHOTOGRAMMETRY

1. Yeoo

BypHOTO pa3BuTHE W YCHBBPUICHCTBAHE Ha OE3NMMIOTHUTE
neratenau cucrtemu (BJIC) B HampaBneHue aepodororpadupane u
HOoNy4aBaHe Ha aepo(GOTOCHUMKHM NPHUTEKABAIIN CHEIUATHU
KauecTBa, a Taka CBIIO M Pa3BHTHETO Ha (OTOrpaMeTpHvHaTa
TEXHOJIOTHSI B HAlpaBjeHHE Ha HelHaTa IU(pPOBU3ALMSA Ch3IaBAT
HOBHY TIPEM3BUKATEIICTBA NIPE]l OPTAaHNUTE NIPHU3BAHU Ja OCUTYPSIBAT
apMusita TOYHM,  AaKTYyaJHH OIepaTHBHU

TEOIPOCTPAHCTBCHU HNAaHHU. ToBa ce oTHacs KakTO IO OTHOIICHUE

BHCOKO u
Ha ISUIOCTHOTO OCHTYpsIBaHE Ha I0J0caTa 3a BOJICHE Ha OOWHHTE
JEUCTBYsI, TaKa U 38 TAKTHYECKAaTa 30Ha 3a pa3nojaraHe Ha GOHHUTE
penoBe Ha BOWCKUTE U 0COOCHO Ha ApTHIICpHITA.
T'eonHpOPMAIIMOHHOTO ~ OCHTypsIBaHE apMusTa
CYXOITBTHHUTE CHJIM YCIIOBHO MOJKE J]a C€ pa3/ielli Ha JIBe OCHOBHU

Ha u
HaIpaBJICHHSI.

IIppBOTO HampaBleHHE € HACOUEHO KbM YHOBIETBOPSBAHE
HY)XINTE Ha BBOPBKEHUTE CHJIM, TbP)KaBHUTE OPTAaHU U CTPYKTYPH,
OTrOBOpHHM 3a OTOpaHaTa M HAIWOHAJIHATa CHUTYpPHOCT, OT
reorpagcka uHpopManus (KapTH, CXEMH, aHAIU3M Ha TepeHa,
undpoBa MHGOpMaNKA 32 MECTHOCTTa W 1p.). ToBa HampaBieHHE
ycIoBHO HapedeHo BoenHo reorpadckoro ocurypsBane (BI'O) ce
pa3BHBa M pealM3Mpa CbhC CHIMTE M CpeAcTBaTta Ha BoeHHO
reorpadckara ciryxoa.

BTopoTo HampaBieHHe € HAacOYeHO KbM OCHIYpSIBAHE Ha
BOWCKHTE C aKTyaJHa TOMOTeo/ie3ndecka HHHOPMAIHsI HeoOXoauMa
3a IUIAaHUpaHE M HEMOCPEJCTBEHO BOJAeHe Ha 0osi M crpenbdara,
oco0eHo Ha moseBara apTuiepus. ToBa HanpapJieHHE HOCH O00LIOTO
Ha3BaHHe Tomoreojesndecko ocurypsiBane (TT'O) u ce m3mbiHsBa
OT CIICUATHU apMEHCKH 3BE€HA U CTPYKTYPH.

Axo BI'O ce w3mBIHSBA CHC CHBPEMEHHH TEXHHYECKH
cpenctBa U 1udpoBu TexHosoruu, To TI'O ompeneneHo H30cTaBa
OT MOJICPHUTE TEXHOJIOTHH.

HeszaBucumo ot ¢akra, 4e Ha TaKTHYECKO HHBO TOIO-
re0JIe3NIECKOTO OCHI'YpsIBAHE Ha BOWCKHTE WM apTHICpHsATa ce
W3MBIHSABA UYpe3 H3MOJI3BAaHETO HAa CBHBPEMEHHA TIeO0fe3MdecKa
(¢pur.1) GPS

JKUpOKOMITaCM MW T.H. OT TIJICAHAa TOYKa Ha JAWHaMHWKaTa Ha

arnaparypa — TOTaJIHA CTaHIUH, CUCTEMU,

CcbBpeMeHHus1 0ol HeroBara e(eKTHBHOCT € HEHOCTaThYHA.
[TpoOneMbT €, 4e U3MOJI3BAHETO Ha Ta3W ChbBPEMCHHA TEXHHMKA Ce
0asmpa Ha TIpWIAaraHeTO Ha CTapd U  HENPOHU3BOJHUTEIHU
KJIACUYECKH METOAH, 32 U3MEPBaHe U 3YHCIUTENHA 00paboTKa.
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Que. 1 Paboma cve cvepemenna 2eode3udecka anapamypa npu
TT°O Ha sotickume

OCHOBHH HEIOCTaThbIM HA TE3HM METOAW OT €IHa CTpaHa €
TSAXHAaTa BUCOKA TPYAOEMKOCT, a OT Jpyra - €IHOKPATHOCTTa M
MOMEHTHaTa KOHKPETHKa Ha TOJydeHHTE OT TAXHOTO H3ITBIHEHHE
pesyaraty. [1o Ta3u npu4KMHa BBIIPEKH, Y€ MOTy4aBaHUTE JaHHH OT
TOIOT€0/Ie3NIECKOTO MPUBBP3BAaHE OTTOBApST Ha M3UCKBAaHMATA Ha
STANG 2394, Te He mpuTekaBaT TAaKMBA BaKHH KadecTBa KaTo
JIBITOBEYHOCT, YHUBEPCATHOCT M €()EKTUBHOCT MO OTHOIICHHE Ha
TSXHOTO M3MOJI3BaHE.

BB3 ocHOBa Ha TOpeKa3aHOTO MOXE Ja Ce TBBPIHM, 4e
OCHOBHHMAT mNpo0jeM N0 OTHOUIeHHe TeoMHGOPMAIMOHHOTO
OCHTYPSIBAHETO HA CYyXONTbTHUTE CHJIM HA TAKTHYECKO HUBO H B
YaCcTHOCT Ha ApTHJIepHATA € aKTyajdHa TOINOTreo/ie3uyecKa
uHpopmauus e: Ilpunacane na nucko npoussooumennu u ciadoo
epekmugnu  cnocobu  3a  2€00€3UHECKU  UBMEPGAHUA U
U3YUCIEHUA, U3OCINAGAUU ONl CbEPEMENHUMe OOCIUIICEHUA HA
mexHuKama u mexHoaocuume u 0Co6eno om mesu dazupawju ce
Ha OUCMAHYUOHHUME Memoou 34 u3CledéaHe HA 3eMHAMaA

noevpxXHocm.

2. Cneyuanusupanu domozpamempuunu
oponoge - npeonaznayenue u OCHOBHU
XapaKkmepucmuKu.

Bb3HukBanero Ha Ge3nunotHuTe Jietatennu amapatu (BJIA),
KaTo CHUCTEeMH 3a OOWHO H3MOJ3BaHE BOAM HAYAIOTO CH OIIE OT
1849r. korato ABcTpus arakyBa Benemms c¢ Hax 200 Ge3mmiioTHH
GasioHa, 000pY/BaHH C EKCILIO3UBH.

B Hacrosmus MOMEHT CBINECTBYBAT peuiia MOJU(UKALUH OT
BJIA mpuTexaBaly pa3InyHH JEeTaTeTHN, TOBAPOMOJIEMHHU H APYTU
BB3MOXKHOCTH, KOHTO HaMHpaT BCE€ MO-IIMPOKO IPHIOKEHUE B
KauecTBOTO MM Ha yHapHH M pa3y3HaBaTeNIHH OOIHU cpeacTma.
OcobeHo  MscTo BCHUKH TAX [0 OTHOIIEHHE

MEXAY Ha
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reonH(pOPMALMOHHOTO OCHUTypsiIBAHE Ha BOICKMTE, obaue 3aeMar
T.H. ,,()0TOrpaMeTpUIHH" IPOHOBE.

Tox ,.portorpamerpuuen ApoH™ ce pa3dupa Oe3MUIOTCH
JeTaTeNeH amapar cHa0zeH ChC crenuanu3upaHa
(oToperucrpupaia 1 acpoHaBUTALMOHHA anapaTypa oOeiMHEeHa B
enrHHA (QYHKIHMOHAIHA CHCTEMAa M03BOJIABAILA:

- IlpoBexnane Ha moieTH ¢ uel aepodororpadupane Mo
MpeABapUTEIHO 3a4aieH MapiipyT (dur.2);

- Aepodororpadupane OT pa3IHIHI BUCOUNHH, IIPU Pa3INIHA
MPOLICHTH Ha 3aCThIIBAHE Ha aCPOCHUMKHTE M C PAa3IMYHU BIIIM HA
HAKJIOHA Ha ONTHYHATA OC Ha aepodoToarnapara;

- Perucrpamms Ha TOYHHTE Te0JIE3MYECKH KOOPAWHATH Ha
LEHThPa Ha OOEKTHBA M BIJIM HAa HAKJIOHA Ha IJIaBHATA ONTHYHA OC

B MOMCHTA Ha CKCIIOHaIusATa.

Que. 2 [lonem na pomozpamempuuer OpoH no
npeosapumenno 3a0a0er Mapupym c yen aepogomoepapupane Ha
30HA 3a 3aemane om apmuaepuiicka bamapes 8 paiona Ha
., bewimene “ — zp. Ilymen.

IpenHasHayeHneTo Ha (OTOrpaMEeTpUYHHMTE JPOHOBE € 3a
M3IIBJIHEHHE HA 3aJadd 1Mo aepodoTrorpadupaHe Ha ONpEAeIeHU
TEPUTOPHHU WM MapIIPYTH C 1IeJ MoyJaBaHe Ha aepo(OTOCHUMKH
HPHUTOJHHU 3a IocieaBamia ¢poTorpamerpuyHa obpaborka. OT Ta3u
TJieHa TOYKa KbM aepoKaMepuTe MOHTHpPaHH Ha To3u Tul BJIA ce
NpeNsBsIBaT CIETHUTE OCHOBHYW W3MCKBAHUS, KOUTO T'M OTJINYABAT
OT Te3M MOHTHPAHH Ha OOMKHOBEHUTE Pa3y3HaBaTEIHH APOHOBE:

1. [a ca metpuunu, hopmaruu (frame) kamepw;

2. Jla ca cHabxeny ¢ muQpoBH CBETO-TyBCTBUTEIHH MATPHIIH
C BHCOKa pe30NIOLMS W Haii-manko 12 bit crmekrpanna
pa3ZeNuTeNHa CIIOCOOHOCT;

3. OOeKkTHBBT Ja OCHIypsiBa MOJIy4aBaHETO HA CHHMKH C

MHHHUMAJIHA CTOMHOCTH Ha JMCTOP3Hs M BB3MOXKHOCTH 3a
Kanubpupane
OT npyra cTpaHa KbM HOCHTEITUTE Ha CHHUMadvHa amapaTrypa ce
TIPESBSABAT CIEIHUTE CIICU(PUIHN OCOOCHOCTH:

1. [Ma ca cHabneHHW C BHCOKO TOYHA Ie0-TIO3MIMOHMpAIa H
aepo-HaBHrallMoHHa anaparypa — GPS/IMU;

2. Jla mnosBossiBaT yNpaBlI€HHE B pPbYEH M aBTOMATHYCH
PEXKHUM I10 TIPEABAPUTENHO 33/1aJICH MapLIPYT;

3. Aecpokamepara Ja € MOHTHpaHa Ha CIELHalHA
supocTabunusupaina T.H. Gimbal mronka;

4. Jla MoXe 1a M3MBJIHABA MOJETH C Bb3MOXXHO MHHUMAJHH
paanycH Ha 3aBOu;

5. Jla moszBomsBar ¢Qororpadupane HpH XOPH3OHTATHO H

BEPTUKATIHO MIPUJIBUIKBAHC Ha JICTATCIIHUA allapar.

Eaun or ocHOBHuTE mOKa3aTend, KOHTO XapaKTepu3upa
(oTOrpaMeTprYecKOTO KaueCTBOTO Ha aePOCHUMKHTE IOJIy4aBaHH
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C W3Mmoi3BaHeTO Ha UUPPOBU QoTorpadupalin CHCTEMH €
croiiHocTTa Ha nmapamerspa Ground Simple Distance (GSD).

IMox GSD (¢wur. 3) cnmensa ma ce pasdupa: ,,PasmepsT Ha
y4acTbka OT 3eMHaTa MIOBBPXHOCT, OT KOITO MO/ Bh3/ASHCTBUETO HA
OTpa3eHaTa OT HEro CJCeKTPOMAarHWTHa eHeprus ¢ (opMmupaH
CNIEKTPHYECKHUS IOTEHIHANl HAa ChOTBETHATA eJIEMEHTapHa KJIETKa OT
CBETIIOYYBCTBUTENHaTa MaTpuia“. Toii ce u3passna ¢ hopmynara:

pix
smetpyem=es CCD marpnua
f
> o6exTHE c
Hy esp=PEXH Q)
f
Due.3 Cvwynocm na
sewma nospxHocy GSD] nousmuemo Ground
: Simple Distance
H
4
3emHa nosvpxHocT GSD »
Kbnero:
pix —  pasmep Ha eJIeMeHTapHaTa KJIETKa oT

CBETJIOYYBCTBHUTEIHATA MATPULIA HA CEH30Pa;

H — Bucounna Ha aepodoTorpadupase;

f— doxycHO pascTosHHe Ha 00SKTHBa Ha aepokaMepara.

Kounkoto no-ronsima e croitHoctta Ha GSD Ha M300pakeHHETO,
TOJIKOBA HEroBara (Ha CHUMKAaTa) NPOCTPAHCTBEHATA Pa3/IeNIUTEIHA
CIIOCOOHOCT € MO-HHUCKa.

3. Hugposa omozpamempua u yugpposu
domozpamempuunu npodykmu

doTorpamMeTpusiTa € HayKa U TEXHOJOTHS. OCHOBHHUST MPHHIIUIT
Ha kosATo e: OmnpenensHe Ha TI'eOJE3MYECKUTE KOOPIMHATH Ha
00EKTH OT MECTHOCTTa 4Ype3 H3MepBaHe Ha TEXHHUTe OOpa3HU
KOOpJIMHATH BbpXy (oTorpadcku H300pakeHHs IOIyYeHH 4Ypes3
(dotorpadupaHe oT 3emsiTa WM Bb3LyXa.

IMpe3 cBosita mouru 170 roguinHa UCTOPUSI HAa pa3BUTHE — OT
bPBUTE ONMUTH HampaBeHH mpe3 1852 r. ot ¢dpeHckust mopyduk
Eme Jlocema, no pmHemHW 1HH, (OTOTpaMeTpHATa TPETHPII
OIPOMHO TEOPETHYHO U 0COOEHO, TEXHOJIOTHYHO Pa3BUTHE.

Haii-Ba)XHOTO TOCTHXEHHE, KOSTO OKa3Ba PELINTEIIHO BIIMSHUE
BBPXY IMPHIOKEHHETO Ha (HOTOrpaMeTpHATa 3a HYKAWUTE Ha
apmusita ¢ HeiiHara HupoBH3aluWs. B pesydarar Ha pa3BHTHETO
kakTo Ha (ororpadckara TEXHHKa, Taka U Ha EIEKTPOHHO-
W3YHCIIUTESHATA ~ TEXHMKa  ce  MOsABM  T.H.  ,u(poBa
tdororpamerpus. ToBa € HOB, MHOTO MO-BHCOK €Tall B Pa3BUTHUETO
Ha (oTOorpaMeTpuyHaTa TEXHOJIOTHS M IPAKTHKA, KOSATO MO3BOJH
nporechT Ha hoTorpamerprudHa 006paboTka Ha a8POCHUMKHTE Jla ce
NPEXBBPIM OT TPYAHO HPEHOCHMHUTE, CKBIO CTPYBalld M
W3MCKBAIM CIELMAIHU YCIOBUS (DOTOrpaMeTpUYHM amapatd Ha
CPaBHUTENHO EBTUHUTE, BUCOKO MTPOU3BOIUTEIHH U U3KITIOUUTEIIHO
MOOHIHH [U(PPOBH (OTOrpaMeTpudHn paboTHH cTaHiuK ((pur.4).

Que. 4 Domoepamempuuen anapam Buno A3 u yughposa
@pomoepamempuuna pabomua cmanyus
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Ha u3xonma na mm¢ppoBata (oTorpamerpuyHa TEXHOJOTH, Ce
nony4yaBar pemuua mudpoBu mnpoxyktu (¢wur.5) chabpKamm
TCONPOCTPAHCTBEHN [aHHU 3a paflOHMTEe 32 MUCIOKALMS |
MaHbOBBD Ha BOWCKOBHTE IOAPA3OCICHHMS TaKHBa  Karo:
reopedepupann oprohoTo M300pakeHUs, TpH JuMeHCHOHHU (3D)
MOJIeN Ha 3eMHaTa MOBBPXHOCT M Ha peneda, obIany OT TOUKY,
KOOp/IMHATHU PETHCTPH HA CIEMEHTUTE OT OOWHHUs pen (OrHEBH
MO3ULMH, HaOJIOATeIHH IYHKTOBE, OPHEHTHPHH HAIPAaBIICHHS,
LeNTH Ha IPOTHBHUKA) H 1P.

oid
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4
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1"~ Y
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Due.5. I'eopepepuparo opmogomo uzobpasicenus ¢ onpedeieno
MeCmONONOdCeHIe HA NAHOpAMUMe HA OPBLOUAMA U OpUeHMUpUme
3a 02Hesa NoO3UYUs Ha Noesa apmunepulicka bamapes

OCHOBHOTO  NPEMMYIIECTBO HAa  LUTUPAHUTE  IO-TOpe
(boTorpaMeTpHYHH MPOAYKTH € TAXHOTO HHU(POBO NPEACTABSIHE BHB
B Ha (QailnoBe ¢ (opMaTH AOCTHIIHM 3a TOBEYETO COPTyepHHU
npoayktu paborenm ¢ 3D manHu — takusa xaro Global Mapper
HanpuMep. ToBa pa3kpyBa H3KITIOUUTEIHO TOJIEMH Bb3MOKHOCTH 32
BCE MO-LIMPOKOTO MpHiIaraHe Ha HU(POBH TEXHOJOTHH KaKTO NpU
yIpaBlieHHe Ha MaHbOBBPA Ha BOMCKUTE, TaKa M MPHU IUIAHUPAHETO
U YIPaBJICHUETO Ha OI'bHSI — 0COOEHO OT 3aKPUTH OTHEBH MO3UIIHH.

3a Hy)KIHTe Ha BOMCKHTE MOTAaT Jla Ce MpWiIarar ABa MOJIX0a

10 OTHOUIEHWE Ha OpraHM3aluATa ¥ M3IBIHEHHETO Ha
aepodoTtorpadupanero ¢ BIIA:
IIepBr  momxon — IlmanoBo  aepodororpadupane Ha

TEPUTOPHATA Ha COOCTBEHUTE BOICKH;

Bropu mnomxoxm — mepcrnektuBHO aepodoTtorpadupaHe — 3a
TEPUTOPHATA Ha TNPOTHBHHKA M3IBJIHABAHO 0€3 NpecHyaHe Ha
JIMHUATA Ha ChIIPUKOCHOBEHUE.

M nBata moaxoza MMaT CBOSTA MPUIIOKHUMOCT B 3aBUCHMOCT OT
KOHKpeTHaTa 0OifHa 00CTaHOBKA.

IIepBusT noxxox (¢ur. 6) e memecbobpa3sHO a ce mMpuiara
KaKTO IpeId HavyajoTo, Taka M II0 BpeMe Ha BoJcHE Ha OoHHHTE
neiictus. Ilopamu ¢axra, ge B To3m cimydaii BJIA nmerm Han
coOCTBEHATa TEPUTOPHS, BEPOATHOCTTA 32 HETOBOTO MOPa3siBaHE OT
MPOTHBHUKA € CPABHUTEIIHO MaJIKa.

Bropusit noaxox (dur. 7) e uencrobpa3Ho a ce M3MOoJ3Ba 3a
OTKpMBAaHE M KOOPAMHUPAHE HA IIENU PA3MONOKEHH B ABJIOOYMHA
Ha IIPOTBHHMKOBaTa OTOpaHa Ipequ Ha4yaloTO Ha apTHiepuiickara
MOJTOTOBKA. B T03H citydaif ¢ men ch0Ir01aBaHe Ha M3UCKBAHETO 32
CKPUTHOCT Ha TOIIOTeO/Ie3MdecKaTa MOATOTOBKA, a Taka CBIIO U C
Lles Ipeja3BaHe OT IopassiBaHe M yHuIoxeHue, bJIA netn Han
cobcTBeHata TepuTopus, HO (Qortorpadupa B IbIOOYMHATA HA
HPOTHBHUKOBaTa 0TOpaHa. [[ba004YMHATA HA OTKPHBAHE HA LIEIHTE
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U e(eKTUBHOCTTA Ha TO3U THI (poTorpadupane € B 3aBUCUMOCT OT
nony4yaBanusi GSD Ha NepCHeKTHBHUTE aePOCHUMKH.

Que. 6 Ilonyuasane na niaHo8u aepopomoCHUMKY 3a PAOHA HA
oeHesume no3uyul Ha apmunepuiicka bamapes

@ue.7 Honyyasane Ha nepcneKmueHu aepoGomoCcHUMKY 34
OvabouUHAMA HA NPOMUBHUKOBAMA OMOPAHA

4. EKcnepumeHmaanu u3cie06anus

3a mpoBepKa Ha IPAKTHYECKUTE BB3MOXKHOCTH Ha IM(poBaTta
(doTorpaMeTpruyHa TEXHOJIOTHsS Oa3MpaHa Ha M3MOJ3BAHETO Ha
aepo(OTOCHUMKH MOJIy4eHH ¢ OS3MUIOTEH JIETATENIeH anapar ¢ 1ei
TONOre0/Ie3NUECKOTO TIPUBPB3BAHE HA €IEMEHTH OT OOWHHUS pell Ha
aptuiepusaTa ( OTHEBH MO3HIMHY, HAOTIOAATEHN MYHKTOBE U IIETIH)
€ TpPOBEICHO EKCIICPHMEHTANHO M3CIEBAaHE B CICJHUTE [BE
OCHOBAHH HaIPaBJICHUS:

1. TlpoBepka M OlEHKa Ha TMPHJIOKHUMOCTTA IO OTHOLICHUE
peliaBaHe Ha 33Jaudl MO TOMOTEOJE3MYECKO IPHUBPH3BaHE Ha
€JIEMEHTHUTE OT OOWHUS ez Pa3MOoI0KEHH Ha COOCTBEHA TEPUTOPHS
C U3I0JI3BaHE Ha IIIaHOBU aepOPOTOCHUMKH.

2. IIpoBepka M OIEHKA Ha MPUJIOKUMOCTTA IIPH PEIIaBaHETO Ha
3aJaudl 10 TONOTrEOAE3MYEeCKO MPHBPBH3BAHE HAa EJIEMEHTHTE OT
OoiHMS pel pasloNOKEHH Ha IMPOTUBHHKOBA TEPHTOPHS, C
U3II0JI3BaHE Ha MEPCICKTHBHU aepo(OTOCHUMKH 0e3 HapyliaBaHe
Ha JIMHUATA CBIPUKOCHOBCHHUE o Bpeme Ha
aepodoTorpadupanero.

EKcrniepiMEHTAIHUTE M3CIEeBAHUS Ca IIPOBE/ICHH TIPH CIICIHUTE
OrpaHUYEHHUS
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1. Aepodororpadupane ¢ nomomra Ha BJIA DJI Phantom 4
cuabgen ¢ RTK cuctema u merpuuna portokamepa DIl ¢ dpokycHO
pascrosiHue 4 MM;

2. O3HayaBaHe MECTOIOJOKCHUETO Ha €IEMEHTHTE Ha OOiHMsA
pel TMOIeKAINM Ha TOIOreOJE3HYECKO MPUBBP3BAHE dpe3
MapKHpaHe MecTara Ha MaHOPaMHTEe Ha OPBIHMATA, OPUCHTUPHUTE
HAIPaBJICHUS U IPOTHBHUKOBHUTE LICIIH;

3. OmpenensiHe Ha KOHTPONHH (MCTHHCKH) KOOPAWHATH Ha
o3HaueHuTe eaeMeHTH upe3 GPS uzmeppanus;

4. TlomyuaBaHe Ha IUTAHOBH AaepOCHUMKHM 3a pOOHa Ha
OTHEBHTE MO3UIMU Ha Oarapesta upe3 aepodororpadupane ot
Bucounna 120 m. (¢ur. 8);

5. [lonmy4BaHe Ha MEPCIKTUBHYA CHUMKH 3a pailoHa Ha LEIUTE B
00XBaT OT JIMHUATA HA CHIOPHKOCHOBEHHE 10 XOPH30HTA MpH
HAKIJIOH Ha TJIaBHATa ONITHYHA OC Ha Kamepara — 19° (pur. 9);

6. UMsmomsBan codryep 3a 1mudpoBa (oTorpamerpudHa

obpaborka Agisoft MetaShape.

Que. 8 ITnanosa aepoghomocHumk 3a pariona Ha pasnonodiceHue
Ha 02Hesume no3uyul

Que. 9 Ilepcnexmusna aepoghomocHuMKY 3a pationa Ha
pasnonodxcenue Ha NPOMUSHUKOBUME yeau

3a OlEHKa Ha TOYHOCTTA M HPHJIOKHMOCTTAa Ha METOJa ca
H3YHCIICHN DPAa3IHKuTe Mexay usmepenure ¢ GPS koopawnarm
(mpmetn 3a WCTHHCKM) ¥ ONpeJeNieHHTe B pe3ylraT Ha
¢dororpamerpuunara obpabotka. [lo momyuenute croifHOoCcTH ca
U3YHMCIICHH CPEAUHHUTE TPELIKU 110 MECTONOIOKEHHE.

INosyyeHuTe BEIMYMHM HA CPSJUHHUTE TPEIIKH  3a
KOOPJIMHATHTE HA €JIEMEHTUTE OT OOIHMA pell M NMPOTHBHUKOBHUTE
LleJTH, MOTy4YeHH clie]| udpoBara GoTorpamerprnyna oopadoTka Ha
JIBaTa BUJa CHUMKH ca 1okasaHu B Tabnuya 1. B Hesl ¢ HarpaBeHO
M CpaBHEHHE C IPEEIHO AOIyCTUMHUTE UM 3HAUCHUSL.

Tabauya 1
CpenunHa OIlyCTUMA
Bun oexr rpguma (m) CTI([)ﬁH)(,)CT (m)”
5-25 B
Ipupbp3sane Ha  oruesure | EX £0.25 |3aBucumoct ot
TTO3UIIAN Pa3CTOSTHHETO
Ey +0.23 |3a cTpen6a
Omnpenensine koopauHatute Ha | EX +1.50
nenute — Dmax = 3000 m Ey +1.55
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* Pvkosoocmeo 3a 6ouimama paboma HA MON02e0OU3UYHUME
noopasoenieHuss HA pakemHume GOUCKU U APMUIEPUIMA HA
CYXONbMHUMe 60UCKU

CpaBHutenHuTe qaHHU B TOnuma Ne 1 mokasBar cieIHOTO:

[IepBo. Ilpu xamepu oOT THUIA HA Ta3u ydyacTBalla B
eKCIEePUMEHTA YCIICIIHO Aemu(ppHpaHe U KOOPIUHUPAHE Ha LEIH ©
BB3MOKHO Ha IbI004YKHA 10 3 KM B MPOTHBHUKOBATA OTOpaHa;

Bropo. U B nBara ciydas Ha aepodororpadupane HOIydSHHUTE
KpallHH pe3yjiTaTH OTroBapsT Ha H3UCKBAaHMATA 32 TOYHOCT Ha
TONOTe0Je3UUECKOTO OCUTI'YPSIBAHE Ha apTHIIEPHUATA.

5. H3600u u 3axnouenue

PasButnero Ha nmudposara GororpamMeTpuIHa TEXHOJIOTHS KaTo
METO]] 3a IoJydYaBaHe Ha T€ONPOCTPAHCTBEHA HH(poOpMamus 3a
MECTHOCTTa, B KOMOMHAaIMs C u3noi3BaHeTro Ha bBJIA
(oTOrpaMeTpUYHU IPOHOBE, NPUTEXKABA CICIHUTE M3KIIOUUTEIHO
BXHHU IPEIMMCTBA 10 OTHOLICHHE HAa HEWHOTO MPHIOKECHHE 3a
HY)XAUTE Ha apMUATA:

IIspBo. OmepaTuBHOCT W CBOEBpEeMEHHOCT. JloOmBaHeTO Ha
aepodoTtocHuMKH ¢ momorira Ha BJIA, m TsaxHata oOpaboTka c
BHCOKO ITPOM3BOJUTEIHNUTE (OTOrpaMETPHYHN CTAHIIUY MO3BOJISIBA
MOJIy4aBaHETO Ha M3KIIOYUTEIHO aKTyanHd (moutd B ON-line)
PEeXKHUM TEONPOCTPAHCTBEHH JAaHHU. ToBa BOAW IO 3HAYUTETHO
nomoOpsiBaHEe Ha IOKA3aTENIUTE CBBbP3aHH C H3MBIHCHHETO Ha
M3UCKBAHETO 332 CBOEBPEMEHHOCT HA  TOMNOI'€OJE3HYECKOTO
OCHUT'ypsIBaHE Ha BOMCKHTE;

Bropo. CKpHTHOCT NpU OCHIYpsiBaHE C TEONMPOCTPAHCTBEHH
JIAHHM 32 O0EKTH pA3IOJIOKEHH IbJIOOKO B THJIA HA NMPOTOBHHUKA.
Bp3mokHOCTTa Ha 1M(poBaTa TeXHOJNOTHs 3a oOpaboTka Ha
aepo(OTO CHUMKM C BIVIM HAa HAKIOHA 10 — TOJEMH OT OOIIO
NPUETHTE W H3MOJI3BAaHETO Ha OC3MWIOTHU JIETaTeHW arapatu
TO3BOJISIBAT TIEPCIIEKTHBHO aepodoTorpadupane Ha NPOTHUBHUKOBA
TepuTOpHs 63 HapyIICHHE Ha JINHUATA 32 ChIIPUKOCHOBEHHE;

Tpero. Ilpn Hanu4YmeTo HAa TOAXOASIIN aepOPOTOCHHUMKH M
tdororpamerpruer  codryep  mudpomara  poTOrpameTpudHa
TEXHOJIOTHSI MOXXe Ja ObjAe ajTepHaTHBa Ha H3IMOJ3BAHETO Ha
KJIaCHYECKUTE JIMHEHHO-BIJIOBH METOAM 3a TOIOTre0Je3NIeCcKO
MIPUBBP3BaHE — TaKMBa KAaTO 3aCEUKU M XOJ0BE, a Taka cbio U GPS
OIIpE/ICNICHNSTA C BCHYKHU ITPOM3THYALIN OT TOBA MPEHMYILECTBa;

B 3aximouenne mMoxke ma ce kaxe cienHoTo: M36poenure mo-
Tope MpenMyIIiecTBa Ha MU poBarta HOTOrpaMeTpUIHa TEXHOIOT S,
Ch3JaBaT pPealHH BBH3MOXKHOCTH 32 aBTOHOMHO M HE3aBHCEIIO OT
BUCHIECTOAIINTE IMaboBe, NpHAOOMBaHE Ha JaHHU CBBP3aHH C
reoMH(pOPMAIIMOHHOTO U TOIOre0Je3UYECKOTO OCHIYpsIBaHE B
MHTEpEC Ha Pa3IMYHKU OPTaHNW3alMOHHO MIATHU HUBA, BKIIFOUHTEIHO
Ha HUBO apTuiiepuiicka Oatapes.

1. Topmsa I1. ,,BJIA BBB Bpemukobpuranus”, c. ,,['eomenns”,
opoii 3/2013r.

2. llerpor . U, Muxaitnos I1. M. ,,CpBpeMEHHH TEXHUYECKH
CpE/ICTBA U TEXHOJIOTHH 3a ChOMpaHe Ha TeONPOCTPAHCTBEHH JaHHU
3a MecTHOCTTa, MoHorpadus, n3aarencrso 1Y , En. Koncrautun
[Ipecnascku‘ 2014r.

3. PpkoBoxacTBO 3a OoifHara paboTa Ha TOMOIEOJC3UYHHUTE
nofpasfeieHuss Ha paKeTHHTE BOWCKM U apTHiepusaTa Ha
CYXOITbTHHTE BOHCKH - Boenno m3narencso Codust 1987 r.

4] Tomoreoje3nvHa MOATOTOBKA HA PAKETHUTE BOWCKH U
apTUIepuATa Ha CYXOIbTHUTE BOWCKHA- BOEHHO W3/aTeICTBO
Codus 1986 1.
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N3UCKBAHUA KbM NOJIEBUTE KAMY ®JIA’KHH OBJIEKJIA HA
CYXOIBTHUTE BOUCKH YYHACTBAIIA B OIIEPAIIMM 110 ITOJABPKAHE
HA MHUPA
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Texumueckn Yauepcutet - Codus, Oy ,,Kitmment Oxpunckn Ne§ 2
valya_g@abv.hg?, svetlana_ianeva@tu-sofia.bg?

FIELD CAMOUFLAGE REQUIREMENTS OF GROUND FORCES PARTICIPATING
IN PEACEKEEPING OPERATIONS
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Prohod Street, 1574 Sofia, Bulgaria®
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Anomauusa: B noxnana ca pasriiefaHy HIKOM OCHOBHH M3MCKBaHHS KbM ITOJIEBUTE KaMy(IakHHU 00JIeKIIa, IpeaHa3sHaueH! 3a CyXOIIbTHHTE
BOMWCKH, y4acTBAaIlll B ONEpalMy IO MOoJIbpkaHe Ha Mupa. OOBpHATO € BHUMaHWE Ha (PYHKIMOHAIHHTE XapaKTEPUCTHKH Ha IOJIEBUTE
KamyuakHu o6iaexna: (pU3HOIOTHYHH, ePrOHOMUYHH, MAaCKUPOBBYHH, (HHM3UKOMEXaHHMYHH, XMMUYHH, Ha M3UCKBAHMS, NMPOM3THYALIM OT
CTaHAapTU3aOHHUTE criopasymenus Ha HATO, kakTo u 0T XapakTepUCTUKUTE Ha OOifHaTa cpena.

Kniouosu oymu: U3UCKBAHUA, ITOJIEBO KAMY®DJIAXKHO OBJIEKJIO, CYXOIThTHH BOHCKH, FOUHA CPEJIA

Abstract: The report examines some basic requirements for field camouflage clothing intended for ground forces involved in peacekeeping
operations. Attention is paid to the functional characteristics of field camouflage clothing (physiological, ergonomic, masking,
physicomechanical, chemical), to requirements arising from NATO standardization agreements, as well as to the features arising from the
characteristics of the combat environment and the tasks performed.

Keywords: REQUIREMENTS, FIELD CAMOUFLAGE CLOTHING, GROUND FORCES, BATTLE ENVIRONMENT

1. Bweeoenue

31paBeT0 W JKMBOTa HAa BOMHUKA, KaKTO M YCIENIHOTO DyHKIMOHATHUTE XapaKTepUCTHKHU Ha MIOJIEBUTE
W3MBIHEHHETO Ha IIOCTAaBeHWTE My 3aJaddTe ca B TIpsKa Kamy}axHu o0JIeKIIa ca Te3M UM KadecTBa, KOUTO ITO3BOJISBAT HA
3aBUCUMOCT c TaKTHKO-TEXHUYECKUTE u Ka4eCTBEHU 0oiITe OT CyXON'BTHUTE BOWCKHM Ja M3IBIHAT B ITBJICH 00eM
XapaKTepUCTUKM Ha U3MOJI3BaHaTa HHIWBMIYyalHa EKUIMPOBKA, 3a/lauuTe CU IO y4yacTHe B OIepaluuTe MO MOJAbPXKAHE Ha MHpA.
KBbM KOSITO Ce€ MIPUYUCIISIBAT U MOJIEBUTE OOJIEKIIa. Te BximouBaT B cebe cu (U3HOJOTHYHHTE, €ProHOMHYHHTE,
[Tpon3BoAMTENNTE HA TEKCTUI 332 BOGHHO 00JEKIJIO, KOHCTPYKTOPH- MACKHPOBBYHMTE, (PM3NKOMEXaHWYHUTE, XUMHYHUTE U [p.
INPOEKTaHTH U JU3ailHepH ca U3IpaBeHM IIpe]] MHOMXKECTBO MOKa3aTeNly Ha 00JIeKIIaTa U ThKaHHUTE, OT KOMTO CE H3paboTBaT.

TIPEeIN3BUKATENCTBA. [Ipon3BeXIaHUTE OT TAX M3AEIHS TpsAOBa 1a

OTroBapsAT Ha peAMIla W3WUCKBaHWA, 32 Jla MOTaT Ja OCHTYpsBaT 2.1. @usuonozuunu noxasamenu na oénexnama

HaJeKAHA 3alMTa ¥ KOM(OPT HA BOHHMKA B IIMPOK CIEKTBP OT QDu3zuonozuunume noxazamenu OOXBAIAT CBBbpP3aHUTE C
Bpax/eOHu cpeau. Hskon OT Tesn usuckBaHus ca oOLiM, HO APYrH W3MBITHEHUE Ha 3a]add, B Pa3iIMYHH yCJIOBHs Ha OOWHATa cpena:
ca cmeuudUYHM M 3aBUCAT OT: XapakTEPHCTHKMTE Ha OoiiHara TepMo-dusuonornded kKoMdopT, cetuBeH (HEPBO-(PU3HOIOTHUYEH)
cpe€aa, METCOPOJIOTMYHUTE 0CO66HOCTI/I, BBHIITHH BT)S’)IeﬁCTBﬂﬂ, KOM(bOpT, KOM(bOpT MIpU IBUYKEHUE.
BHJIAa HAa MEHHOCTUTE, W3BBPIIBAHU TIPH U3MBIHCHHE HA Pa3THYHU
moneBn 3amaun M T.H. IIpu ,001MuaHeTo™ Ha BOMHMKA Te3d Komdopra Ha noneBoTo kamydiaaxxHo 00JEKIO € eIUH OT Haii-
crienuuKi TpAOBA 1a GbAAT OTUETEHH. BOXHUTE MOKa3aTeNi, OT KOWTO 3aBHCH HE CaMO yJOOCTBOTO Ha
B jokiaza ca pasriefaHu HAKOH OCHOBHH W3HCKBAHUSL KbM 00JIEKII0TO, HO M TMOBEICHHUETO M paboTOCOoCcOOHOCTTa Ha Goerla
noeBuTe KaMy(IaxkHI OOIEKIa, IPEIHA3HAYEHH 38 CyXOIBTHUTE NP W3MBIHEHHE HA TOCTaBEHHTE MY 3aJadyl. 1oBa ce OTHAcs C
BOICKH, y4aCTBAIlM B ONEpAaH M0 MOANbPKAHE HA MHpA. oco0OeHa cria MpH M3IIBITHEHNE Ha 3a/1a4d MPH TEXKKH KITMMaTHIHH
OGDBpHATO € BHAMAHWE HA (YHKIMOHATHHTE XapaKTEPUCTHKA HA YCIIOBUS, XapaKTEepHHU 3a OTEpalliTe B IMYCTHUHHU paiioHH. B Tiax
MoJIeBUTe KaMy(ruakHu oOnekia ((HU3HONOrHYHH, €PrOHOMHYHH, 0ananchT HA TEPMUYHHS U BIUKHOCTEH TpaHC(ep MeK/y TAIOTO 1
MacKMpPOBbYHH, (DU3MKOMEXAHWYHHM, XWUMHUYHM), Ha W3MCKBAHUS, OKOITHATA CpeJia Ce MPOMEHs PA3KO, MOpalu Gbp3aTa MpoMsHA Ha
MPOM3THYAIH OT CTaHJAPTH3AIMOHHKTE criopasymenus Ha HATO, BBHIIHUTE (akTopu. ToBa BojHM GE3CMOPHO W 70 MPOMCHH BBB
KaKTO U Ha OCOOCHOCTHTE, MPOU3TUYAIIN OT XapPAKTEPHCTHKATA Ha (H3MUECKOTO CHCTOAHHE Ha GOMLUTE, OTPA3SBAINIO CE CIIECTBEHO
GOiHATA CPe/a U M3IIbIHABAHHTE 3a/[a4N. BBPXY TsxHaTa OoecrmocoOHOCT. OcHrypsiBaHeTO Ha ajeKBaTHa
3alIMTa Cpelly eKCTPeMHH KIMMAaTUYHU YCJIOBHA, MOXe Oa Oble
2. H3uckeanus KbM dynxkyuonannume MOCTHUTHATO C W3MOJ3BAaHETO HA MHOTOCIOWHH  BIIAKHECTH

CTPYKTYPHU, KbJICTO BCCKU cIIoil uma orpeneicHa q)yHKHI/IOHaHHOCT

xapakmepucmuKku Ha nonaesume
KBM IAJIOTO U3JCIIUC.

Kamygnaxcnu oonexkna
Tepmoghuszuonocuuusm Kompopm 3aBUCH OT TEPMHIHOTO

CBIIPOTUBJIEHUE HA TBKAHUTE, OT KOUTO CE€ H3pa6OTBaT 06H€KJ'IaTa,
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CTENICHTa Ha MPOHMKBAHE HAa BOJHUTE IapH Ipe3 THKAHHUTE
(mmmanero),  BoaHaTta  copOLMs,  CBHIPOTHUBICHHETO  KbM
BOZIONIPOHMKBAHE M CKOPOCTTAa Ha CBhXHEHE. BBpXy TAX OKa3Bar
BIIMSHME IUIOLIHATa Maca U AeOeNrHaTa Ha ThKaHUTE, CTPYKTypaTa
Ha BJIaKHATa, NMPEXIUTE M THKaHTA, ITOPHO3HOCTTA (OTHOIIEHUETO
MeXTy obOeMa Ha BB3AyXa B THKaHTa KBbM OOmHUsI My oOem),
MTOKPUBHOCTTA, TOIUIMHHUAT TpaHchep H Jp.

Tonnouszonayuama  3aBUCH  OT  JBE  XapaKTCPUCTHUKH,
NPUCHCTBALIH B TEKCTHIIHUTE MaTEpUAIH: TOIIONPOBOAUMOCTTA Ha
BIaKHATa M KOJWYECTBOTO BB3AYX, 3aJbpPKaHO B TEKCTHIHATa
cTpykTypa. OcHUTypsiBaHETO Ha HOpMaJIHa TEJIECHA TeMIlepaTypa Ha
TSJIOTO Ha BOMHHKAa caMoO 10 cebe cM MOXe Ja Obie OCHOBEH
¢daxkrop 3a onensBane. V3mbenHeHueTo Ha OOWHM 3amaud, C
HETMOAXOJSIO IMOJICBO OOJICKIIO, MOXE Ja JOBEIE A0 CEPHO3HU
MOCTICININ 32 BOWHUIINTE, KaTO MpErpsBaHe M TOIUIMHEH yaap, B
ropemo BpeMe W HW3MPB3BaHE, B CTYIACHO M JBXKIOBHO BpEME.
OcBeH TOIUIOM30JIAlIMOHHATE CBOMCTBAa Ha oOJieKiiaTa, CBOMCTBaTa
3a OTBEXJAaHE Ha BJIaraTa ca OT H3KJIIOYHUTEIIHO 3HAYCHHE 3a
ocurypsiBaHe Ha TepMOGU3NOIOTnIns KOM(POPT HA BOMHUIIHTE.

IloBeneHnero Ha THKAaHHTE  CIOPSIMO BHHIIHATA BIara M
HEHHOTO TIPOHMKBaHE B TIX C€ ONpexeNisi TJIaBHO OT
NOBBPXHOCTHATa  €HEPrUs Ha  IpaHMLATa TBBPAO  TAJIO
(TpKaH)/TeyHoCT. KoOJIKOTO TO-rONIsiMa € Ta3u eHeprus, TOJIKOBa
TBhKaHTa € I10-BOJOYCTOWYMBa, (HMO-xuapodoOHA) M HO HelHarta
MOBBPXHOCT BOJIHATa Kamka He ce pasiamBa. OOpaTHO, KOJKOTO
TMOBBPXHOCTHATA CHEPTHs € I0-MajKa, TOJNKOBa THKaHTa € IO-
XUApoGHIHA W TONaTHAINTE BBPXY Hesd KalKd ce Pa3iuBar Io
TOBBPXHOCTTA i ¥ MOCTENIEHHO MPOHUKBAT B BbB BHTPEUIHOCTTA K.

IIpu HoceHe Ha MONEBOTO KaMy(IaaXHO OOJIEKIO 6b30YX0-
nponycKIueocmma Ha THKaHUTE OKa3Ba CBIIECTBEHO BIIHAHHE
BBPXY YyBCTBOTO 32 KOM(OPT Ha OOHIUTE OT CyXONBTHUTE BOWCKH.
Ta ce m3MmepBa c obeMa Ha BB3IyXa, NMPOHUKHAT ITIpe3 EIMHHIA
IJIOIL Ha THKAHTA 3a €IMHMIA BPEeME NPH OIpeJeeHa pa3iiKa B
HAJIATaHETO MY OT JIBETE CTPAHH.

Cemugnuam (nepso-gusuonozcuier) komgopm € CBbp3aH ChC
CyOCKTUBHHTE ycelIaHWs Ha OoWIuTe 3a JApa3sHEHe Ha KOoxKara:
Ooxene, xxyneHe, cbpOex, rpyOOCT Ha ThKAHHUTE, YYBCTBOTO 32 XJIAJ
WIM TOIUIMHA @IPU JONMp, HATPYIBaHE HA eJIEKTPOCTATUYHO
eNIEKTPUYECTBO, 110 BpeMe Ha HOCeHe Ja oliekiara mpH
W3ITBJIHEHNE Ha 3aJaunTe.

Komgpopmvm npu uszevpweane na pasiuunu OGUIICEHUs CE
BJIMsIe OT KOHCTPYKIIMSITA HA MOJIEBUTE KaMy(IakHu oOJIeKa, OT
TSAXHATA Maca, OT MarepusATa, OT HAISATAHETO, KOETO OOJEKIOTO
YIPaKHABA BBPXY TSIOTO, OT CTENEHTa Ha CBOOO/Ia Ha JIBHXKEHUSTA
u np. [1-4]

2.2. Epzonomuunu nokasamenu na oonexknama

Epzonomuunume nokasamenu OIPENENAT CTENEHTA Ha
CHOTBETCTBHE HA HHAMBHIyalHaTa OOHHAa EKHIMPOBKA CHPSMO
(usnUecKUTe 0COOCHOCTH Ha OOWIIMTE B CTATHKA M JHHAMHKA, U
yA0OCTBO MPH MOJI3BAHE B PA3IMYHU YCIOBHS. Te ca 3a1bIDKUTETHH
NpPU KOMILJIEKCHATA OIEHKA Ha KAyeCTBOTO HA WHIWBHIyajHATa
OOWHa EKUIUPOBKA W AHTPONOMETPUYHOTO W  TICHXOJOTHYHO
CBOTBETCTBHE.

AnmponomempuuHomo cvomeemcmeue MEXIy KOHCTPYKIHATA
Ha noyeBHTe Kamy(iaaxxHu oOnexnia, JHHEWHHTE U OOeMHHTE
pasMepu Ha YOBEIIKOTO TSJIO M3MCKBA HM3MOJ3BaHE Ha
CTaTUCTHYECKa HH(OPMAIIUS 32 OCOOCHOCTHTE Ha OOUITUTE, MBXKE U
JKCHH.

KOHCprKIII/ISITa Ha obJekaTa Tpﬂ6Ba Ja IIO3BOJIsIBa IMOCTUT'aHE
Ha MakKCHMaJIHO yI[O6CTBO 10 OTHOLICHUEC Ha CBO6OI{aTa Ha
JBUKCHHUEC U Ja 6']),[[6 c1>06pa3eHa C yCJIOBHUsATa Ha OoliHaTa cpena.
Ts we TpﬂGBa Ja TIpCAM3BUKBAa OIIbBAHC W CTAraHEC IIpU
U3IBJIHEHUETO Ha PAa3JIMYHU BUAOBE ABMIKCHUS KAKTO CJI€ABA:

IIpU XOACHEC — Ha 6e/:[paTa 1 KOJICHCTC, KAaKTO U OII'bBaHC
110 AbJDKMHATA Ha KpaKa U Ha JaTalia;
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IIpU KIIIKaHE — Ha 6e;lpaTa, XaHIla, KoJICHaTa 1 4yaraja,
IIpU HABEXKJAAHE — HAa KPBCTA U XaHIIA;

Ipyu BAUTraHEC Ha PBLUETE — Ha paMeHaTa, MHUIIHUIUTE,
TPBAHUA KOII U PBbKABUTE;

Ipu CBUBaHE
TMOAMUINTHUIIUTE.

Ha JIaKbTA

Ha MHIIHUIOUTC U

Koncrpykuusta TpsOBa 1a I03BoJIsIBa OBP30 U JIECHO 00IMYaHe
n cwOmmuane. KOHCTpYKTHBHHTE eJeMEHTH TpsiOBa Jjga ca
Pa3IoJIOKEHHU TaKa, ue Ja OCUTYpsIBAT 0e3MpOOJEMHO MOCTABSIHE U
M3BAXKIAHE Ha JIMYHUTE Bel[d. BhpXy MOJIeBOTO 00IeKI0 He TpsiOBa
Jla UMa ,,yKpPacUTEIHU eJeMEHTH (IaroHu, eMOJeMH U Jp.) ChC
CTBPYAILH U 3aKavalny ce kpauina. OTASIHUTE eleMeHTH TpsOBa 1a
ObaaT chbpa3MepHH, OTBOPUTE HA KpPAWHUIIUTE U ACKOJTETaTa, 1a He
MPEM3BUKBAT KOXHU Pa3pa3HEHUS] U KOXKHH POMCHH.

Icuxonozuunomo cvomeemcmeue BKIIOYBA YCEIIAHUATA H
BB3NPHATHATA, IPH HOCEHE Ha II0JICBOTO KaMy(Ia)KHO OOJIEKIIO,
CBBp3aHH C ,,TBBPJIOCT MEKOCT", TJagKOCT, €JIaCTUYHOCT,
NpEIM3BUKBAaHE Ha IIYM HPH ABIKEHHE U Jp. EMOIMOHAIHOTO
OTHOIICHHWE Ha Ooimure KbM O0OJEKIOTO TpsAOBa nHa Obae
HeyTpasHo. [5]

2.3. Mackupoeévunu nokasamenu Ha 001eknama

Mackupogvunume noxazamenu Ha TOJICBUTE KaMy(IIaKHU
obiekiia, ce 3aj1araT ¢ el OCUTYPsIBaHE Ha TPYIHO OTKPHBAHE U
pasnosHaBaHe Ha OoiiuTe B crienuduyHara 60iiHa cpenia, B KOSTO
U3NBIHABAT 3a7aud. KBM TAX ce OTHAcAT Kamy@radxcrama
PA3NEMHOBKA, CREKMPATHO-0OMPAXCAMENTHUMe KoeuyueHmu Ha
Kamy@aaxcHume mMuKAHYU, CMeneHma Ha — omonAcvyu U
6v3HUKBaHemO Ha wiymoee. Ilpm wu3b0pa Ha TBKaHH U
pasneTHOBKM 3a oOnekiara, TpsiOBa Oa OBAAT OTYETECHH
U3MIOI3BAaHUTE CPEACTBAa 3a pa3y3HaBaHe OT IPOTHBHHKA,
KJIMMaTHYHUTE OCOOCHOCTH Ha pAiOHMTE 3a NMPOBEXKIAHETO HA
OIlepaluKTE, CE30HA H MECTHOCTTA.

CbBpeMEHHHTE CHUCTEeMH 3a HaOJIoJieHHe Ha OOifHOTO mole
Morar aa paboTAT B LIMPOK BBJIHOB JHAala30H Ha CHEKTHPA,
BapHpal] OT BUAUMHS 0 HEBUAUMUS CHEKTHP. IIpu ch3aBaHETo
Ha Kamy(iaxa, ce ThpPCAT MOJEIH U L[BETOBE, NPHCHCTBAILIU B
HOJITO Ha BHAMMUTE JBDKMHM Ha BBIHHTE, C LeIl
MozauduIpane Ha GOPMHUTE HA BOHHMKA, TaKa 4e Te Ja He Obaar
UICHTH(UIMPaHH KaTo MOTEHIUAIHA Lel.

W3non3BaHUTe LBETOBE M MOJEIM CE Pa3INyaBaT B OTICIHHUTE
CTpaH¥, Taka 4e MMa pa3sHoOOpa3ue OT I[BETOBE, MpPUJIAraHH BbHB
BOCHHOTO OOJIEKIIO: KaKW, 3€JeHO, KapsBO WM YEepHO, C Ipyrd
[[BETOBE KAaTO MACIIHHH, XbBJITO, OPAHIKEBO, PO30BO, CHBO, OEXKOBO U
ISICHK, yBEJINYaBailku M3MOJI3BAHETO 3a Pa3IMYHU (OHOBU CpEIH,
KaTo TPAJICKHU, CEJICKH MM MYCTHHHH.

L[enTa Ha MAaCKUPOBBYHOTO PAa3MNETHABAHE € CIMBAHECTO Ha
¢durypata Ha Ooema, obyieueHa B MOJIEBO KaMy(IaxKHO 00JEKIO C
oOKpBiKaBalara ro cpea. ToBa ce mocTUra upe3 W3Moy3BaHe Ha T.
Hap. “Oeopmupawo pasnemuseane” Ha Tbkanute. IIpu Hero ce
M3II0JI3Ba TICUXOJIOTHUECKaTa CIIOCOOHOCT Ha YOBEK JIECHO Ja
pasno3HaBa OOEKTH, MO3HATH IO BHHIIHHM OYEPTAHUS U MO TEXHUS
pucyHbK. JlehopMHpaIOTO pasNneTHSIBaHe BU3YaJlHO IIPOMEHS
(medopmupa) BBHHITHATE KOHTYpH u 3aTpynHsIBa
uneHTuduumpanero Ha obexra. HemoctaTpk Ha JehopMHpAIOTO
pasneTHsIBaHEe € HeroBaTa rojisiMa 3aBUCHMOCT OT OOKpBIKaBalllHs
(don. Hampumep, nagen o6ekT 100pe ce Mackupa Ha )oHa Ha JSITHA
PACTHTEIIHOCT W JIECHO C€ OTKposiBa Ha ()OHA Ha ECEHHO-3UMEH
neizaxx. KoHTpacTHHTE NMETHA, MOAXOMALIM 3a CIBHUEBUTE IHH
OTKpOsiBaT 0oOEKTa Ha MBINIMBUS W MpadeH (oH. 3a ToBa, mpH
U3II0JI3BaHe Ha AeOpMHUpAILIO pa3leTHsIBaHe, TPIOBa J1a Ce OTYUTAT
KOMIUIeKca OT (akTOpH, KaTo HalpuMep: H3MECHEHHETO Ha
I[BETHOCTTa Ha ()OHA Ipe3 MACHOHOLIWETO, Mecena M Ce30Ha,
BAJICKUTE,  OKOJHUTE  TEMIEPAaTypH, HMHTEH3UBHOCTTA  Ha
cIbHYeBOTO rpeeHe M Ap. OCHOBHM THIOBE JeOpMHUPAIO
pasneTHsBaHe ca ApeOHONETHUCTO U exponeTHHcTo. Kpawmara Ha
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IeTHaTa Morar Ja ObJaT psA3KO OYepTaHH WM pa3Mas3aHu.
JpeOHOMETHUCTO pa3MEeTHSABAHE C€ W3IOJI3BA B IMOJICBUTE OOJICKIIa
Ha byHzecBepa, a eIpoONETHUCTOTO ce€ M3M0ja3Ba BbB PpaHuus,
Benuxobpuranus, Kanana, Jlanus, [lBenus u gp.

Jlpyr BapHaHT 3a HOJydaBaHE Ha MacKHPOBBYHH JECEHH € T.
Hap. ,, Oueumanen " (yugpos) kamypaasc. HeroBoto BHeIpsBaHE ce
000CHOBaBa ¢ HWIesATa, 4ye OOMIHUTEe ca JacT OT AWTUTaNHarTa OoifHa
cpena. Tasu cpena ce HaOmoxaBa U 3acHeMa ¢ UQPOBa amaparypa,
BCE MO-YECTO C€ M3IMOJ3BAT MUHHUATIOPHU KOMITIOTPH M JAWTUTATHA
amapatypa 3a cbOupaHe, oOpaOoTBaHe U TIpelaBaHe Ha
n3obpakenuss B 1uppoB Bua. OTIACTHUTE TMETHA, KOHWTO CE
U3MOJI3BAT 3a Kamy(diaupaHe Ha THKaHWUTE, MOBTapsAT opmara Ha
nukcena. Te ce m300pa3sBaT ¢ Maiko KBagpaTde C pas3iiMyHa
ronemuna, Haii-gecro lecm?. Ilpu TO3M KaMy(iak ce M3ION3BAT
(u3HoIOrNYeCcCKUTe 0COOCHOCTH Ha 3PEHHETO Ha YOBEKa, IIPH KOETO
Ha ONpeJeNIeHO pa3CcTosTHAE (10 HAKOM TBBpAEHHs Ha okoio 7 — 10
m), ¢urypa obiiedeHa B JUIHTATHO KaMyQJHpaHO OOJIEKNO, ce
pa3Ma3Ba B O4YHTE, NPEBPBIIAWKM ce B MEeTHO. To3u edekT ce
3aKI09aBa B 3HAYMTEJIHO HaMalsiBaHE Ha CIOCOOHOCTTa 3a
ChCPEIOTOYABAHETO Ha OYMTE BBPXY obekra. IIpu mpemepBaHe ¢
OOMKHOBEHUTE HJIM C ONTHYHUTE MEPHU MPUOOPH Ha CTPEIKOBOTO
OpBXKHe, Hal-4ecTo ce TIpelM B ONpeleiIsHe Ha TOYHOTO
pa3cTosiHHE 10 IedTa ¥ WAeHTU(HIMpaHeTo Ha obekTta. To3u BuA
kamydaupaHe ce u3mon3Ba B moieBure obnekna Ha CAIL u
Wranus.

Cnexmpanno-ompasicamennume Koeuyuenmu Ha
KaMy(IIa)KHUTE THKaHU Ca Pa3IMYHM 33 U3I0JI3BAHHUTE 1IBETOBE U TE
Ce OIPEEIIAT 110 CPEJHO CTATHCTUYECKUTE JAHHH 32 CTOWHOCTTA Ha
Te3U KOS(HUIUEHTH OT MPUPOAHUS (POH.

MackupoBKaTa Ha ThKaHUTE 00XBalla:

MacKHpOBKa BBB BHIWMUS CIEKThp Ha CBETIHMHATa (C
I'bJDKWHA Ha BbhJHATa OT 320 10 800 nm);

MacKUpOBKa B Onm3kara MH(ppauepBeHa 00JacT, B KOSATO
pabotsaT mHppadepBeHUTE NpUOOpPH 3a HabIrONeHHE (C
IbIoKHA Ha BeiHaTa oT 800 mo 1200 nm).

MackupoBKata BbB BUANMUS CIIEKTBpP Ce Mpuiiara Ha G0HHOTO
none, HaOJIIOJIABaHO C HEBBOPHKEHO OKO WM C IOMOINTA Ha
ontuuHu npubopu. Heitnara nen e ¢urypara Ha Goena Ja ce ciee
JI0 ToJIsiMa CTEIEH ¢ OKOJIHATa cpefa. Ts M3MCKBa MPEIBAPUTEIHO
U3cie/(BaHe Ha NMPUPOAHHS (OH M HA Ta3H OCHOBA ONpE/eNsHEe Ha
KaMy(JiaxHaTa pa3leTHOBKA.

MackupoBkaTta B Oiu3kaTa mH(ppadepBeHa 00JaCT ce Mmpuiara
Ha O0ifHO ToJe, HAOIIOIaBaHO OT MPUOOPHUTE 3a HOIIHO BIDKIAHE.
Heiinata 1en € M3MOJI3BAHETO Ha TAKHBA ThKAHH W MaTEpHaIH 3a
m3paboTBaHe Ha OOJeKJIaTa W CKUIUPOBKATa, KOWTO WMAaT
CHEKTPATHO-OTPAKATSITHNA KOSCPHUIIUCHTH, OJU3KH WM STHAKBH ChC
CIIEKTPAITHO-OTPAKATEIHUTE KOSGUIMEHTH Ha HPUPOAHUS (oH.
Qurypa Ha Goela, MacKMpaHa 1Mo TO3H Ha4WH, ce HACHTH(HULIUpA
TPYJHO C MOMOIIITA Ha HH(ppaUSPBEHUTE MPUOOPH.

OOUKHOBEHO M3UCKBAHUATA 33 MAacCKMPOBKA BHB BHIUMATa U B
Omu3kata wH(ppadepBeHa 00JacT ce KOMOMHHpAT Taka, 4e NpH
HaOIIOZICHHE C BBOPHKEHO U HEBBOPHIKEHO OKO, (urypure Ha
GoiIuTe a ce CIIMBAT C OKOJIHATA CPeaa.

Bwsnukseawume omoénsAcoyu oT MOBBPXHOCTTA Ha
KaMy(hIaXHATE ThKaHH BOJAT 0 JIGCHO pa3KpHBaHEe Ha (uryparta
Ha 0Ooella C HEBBOPHKEHO OKO. 3a TOBa, MOBHPXHOCTUTEC Ha
obeksata He TPsAOBa Ja MPEIU3BUKBAT OTOSICHIM KAKTO B CYXO,
Taka U B MOKpO CBbCTOSHHUE. OT OIIMTHU OAaHHU € yCTaHOBeHO, qe
KoeHIMeHTa Ha OTOISICHK TpsiOBa na Ob1e < 1,2.

Bw3nukeanemo Ha wiymose € BaXKCH IOKa3aTel MPHU OLCHKA
HAJICKIHOCTTA HA MAacKHpoBKaTa. Te ca XapakTepHH  IIpH
M3IIBITHSABAHE HA 3a]]au, CBBbP3aHM C WHTCH3WBHO IBIDKCHUE HA
oorinute. lllymoBe He TpsiOBa na BB3HMKBAT IPHU TPUCHETO Ha
pa3IMYHUTE CJIOEBE HA MOJEBOTO KaMy(iIakHO OOJIEKIIO, ThH KaTo
JeMackupar OOWIMTEe NpH H3MBIHCHHETO Ha Ba)KHH 3aqauH,

143

W3HCKBAIM CKPUTO NPHABWKBaHe. Haii-romsM ImyMm wu3gaBar
THKAHHUTE C BUCOKO MPOLEHTHO ChIbPIKAHUE HA TOJUAMHI, a Hal-
MaITbK, T€3HM U3PabOTEHH OT ECTECTBEHU MATEPHAIU — TAMYK, JIEH,
BBJIHA 1 JIp. [6-8]

2.4. duzukomexanuunu noKazameau Ha oonexkiama

DusukomexanuyHume nokasamenu XapaKTepH3npaT
eKCIUIOATAlMOHHUTE CBOWCTBA Ha THKAaHWUTE M  IIOJIEBUTE
kamyduaxHu obsaexna. TakuBa ca cuiata Ha CKbCBaHE IIPU OITBH,
CBHBaeMOCTTa IIPH MpaHe, YCTOWYMBOCTTA Ha OOrapsHHUATA MPU
pa3NMYHM  EKCIUIOATAlMOHHM  YCJOBHS, YCTOWYMBOCTTA  Ha
NpeTpUBaHe Ha JIMIeBaTa ThKaH, YCTOWYMBOCTTA Ha IeIaMHHAIMS
Ha MeMOpanute u 1p. OcobeHo BaXHU ca (PU3UKOMEXAaHHUYHHUTE
MOKa3aTeNll Ha TOTOBHTE IojJeBU oOiekna. KbM TiIX ce oTHacsT
3/paBMHA Ha IIEBOBETEe, HayMHA HA 3aKperBaHe M HAJEKITHOTO
3alIMBaHe Ha CBBP3BAIIUTE €EMEHTH (KOITdeTa, IUIIOBE, JICTISIIN
JeHTH U Ap.). PU3nKOMeXaHNIHHUTE ITOKA3aTeNn Ce ONPENeyiT Mo
pa3IMYHU CTAHAAPTHHA METOIH Ype3 TabOpaTOPHH U3CICABAHMS.

2.5. Xumuunu noxkazamenu na ooneknama

Xumuunume nokazamenu ce 3amaraT 3a HPeJOTBpATsABaHE
BB3HMKBAHETO HAa DA3JMYHH KOXKHHM HPOOIEMH IPH HOCEHE Ha
obuiexnata. TakuBa ca HalmpuMep ChIBPKAHUETO Ha GopMalexus,
pH Ha BoxHus m3Biek M QuHHUIIHHTE 0OpPaOOTKM HA ThKaHUTE. Te
ca perjJaMeHTHPAaHH C pa3yIMyHH €BPOINEHCKM TUPEKTHBH, HO ce
OTHACAT MpPEANMHO 33 TPaXKIAHCKHTE TBKAaHM M oOnexnta. B
ycnoBuATa Ha OoifHara cpesa, BIMSHHETO MM BBPXY YOBEIIKaTa
KO’Xa € TBbp/Ie CyOEeKTHBHO.

3. H3uckeanus KwvM nojeeume KamypaaxcHu

obnekna, npousmuuauiu om
cmam)apmmauuonuume cnopasymenus  Ha
HATO
CTpeMexbT Ja Ce M3M0JA3Ba €JUHEH IOAXOA  KbM
WHIUBHUIyaTHaTa OOWHA CKUMHUPOBKA HA OOMIIMTE OT CTpaHHTE Ha
HATO, e HaJIOXKUIIO pa3paboTBaHETO Ha penuna

CTaHJIapTHU3AIMOHHN CIOPa3yMEHHUs, B KOMTO Ca 3aJOKCHH Haii-
o0muTe M3UCKBAaHHUA KbM TIOJNEBUTE KaMy(hiaxHu oOmekia. Upes
TSX CE€ YCTAaHOBSIBAT OOLINTE M3HCKBAHHSA KbM XapaKTEPHUCTHKHTE
Ha o0ieknara. B CBIIOTO Bpeme, BCHYKH CHOpPa3yMEHUs
OpEIBIKAAT OTYHTAaHE HA  HAMOHATHHTE OCOOEHOCTH
¢$u3HoNOrnYHN 0COOCHOCTH Ha OOWIMTE, XapaKTEePHHUTE MPUPOTHU
U KIUMaTHYHH OCOOEHOCTH Ha mpupoaHus GoH u ap. TAXxHOTO
OBJIHO OTYHTaHE W TpwiaraHe npu  pa3paboTBaHETO U
YCBBBPUICHCTBAHETO HAa  MOJEBUTE KamypuaxxHu oOuiexia,
rapaHTHpa CHBMECTHMOCT IPH Y4YacTHEe Ha IOJpa3[eiCHUs Ha
CYXOI'bTHHUTE BOWCKH Ha Pery0Onuka Bwirapus, npu yqacTHETO UM
B OIIEpALHH I10 MOJIbPKAHETO HAa MHPA.

B crammaptmzammonHuTe cropasymennss Ha HATO ca
3aJI0)KCHHU M3UCKBAaHHS KbM THKaHUTE 3a N3paboTBaHE Ha MOJECBUTE
KamyQiakHu o0JIeKiIa U KbM OOJIeKiaTa KaTo FOTOBU H3aeius. B
CTaHJAPTU3AIHOHHUTE CIIOPa3yMEHHs, T¢ HEe ca AudepeHInpany, a
ce pasryex/aar B eCTECTBEHATa UM B3aUMHA BPb3Ka.

ITo oTHOmIEHHMEe HA THKAHWUTE, Ca 3AIOKEHH U3UCKBAHUA KbM
mexHume OCHOGHU QUUKOMEXAHUYHU U XUMUYHU CBOUCMBA —
MapoNpOMyCKINBOCT,  YCTOMYMBOCT HA  BOAHM IIapu W
BOJIOYCTOWYIHNBOCT, TEPMOYCTOHIMBOCT, OTHEYCTOWUNBOCT.

B crnopazymeHnusiTa ca 3aJ0)KeHH M3UCKBAaHUS 3a 3alla3BaHe Ha
6000yCMOUYUBOCIMA HA MbKAHUMeE U 001eKI0mo TPe3 LAI0TO
BpEME Ha eKcIuloaTanus. BogoycToHYMBOCTTa HA THKaHUTE CIIE/BA
Jla CbOTBETCTBA HA HALIMOHATHUTE CTAaHIAPTU3AIMOHHU JOKYMEHTH
u Meronu 3a usnurBaHe. OnpejeneHa € e€JHA NPENOPBYUTENIHA
HOpMa Ha BOJOYCTOMYMBOCT Ha THKAaHHTE - 1,5 m BojeH CTHIO 3a
nepuon or 10 min. 3a ocurypsBane Ha HeobOXxoauMmara
BOJJOYCTOMYMBOCT HA TIOJICBHTE KaMyQuiakHu oOnexnia, ca
3aJI0’KEHH M3UCKBAaHMS M KbM TAXHaTa KoHcTpykuus. IIpemopsusa
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ce KOHCTPYKIHMATA Ha TOJYIIyOUTe W KIMHOBETE Ja HE I03BOJISIBA
CTHYaHETO Ha BOJIa B PKOOOBETe U B 0OYBKHTE. 3a TOBa TpsOBa na
Ce H3MOJI3BaT MHUHMMAJHO KOJMYECTBO BBHIIHM IIEBOBE, Mpe3
KOHUTO MOXKe Jia MpoHuKHe Boja. Komuerara, HUMOBETe U APYrUTE
CBBP3BAIlld CIICMCHTH, TpsiOBa Ja ca TOKPHUTH CHC CHOTBETHH
IDUIaTKM, KOWTO HE T03BOJISIBAT IPOHUKBAHETO Ha  BOJA.
OcHrypsiBaHETO Ha BOJOYCTOWYHBOCT Ha OOJEKIaTra ce MOCTHra
ype3 TOJJICIIBAaHE HA IICBOBETE HAa MEMOpaHMpaHUTEC THKaHH Ha
CIICIMATHHA MAIINHH.

B [10] e mocouena cneqHara Kiacu(HUKAIWS HAa CTCIICHTA HA
BojoycroiynBocT (mmH20).

15000 < BogHO Hansrane - OTIMYHO

8000 = Boano Hansrane < 15000 — Muoro 100pa;
4000 = Boguo Hasrane < 8000 — Jlo6pa;

2000 = Boano Hamsrane < 4000 — Ymepena;

300 = Bogno Hamsrane < 2000 — 3agoBosuTenHa.

Jpyr ocHOBeH (akTop, pasriekIaH B JOKYMEHTHTE €
naponponyckausocmma Ha TIOJEBUTE KaMy(IIaKHH 00JIeKiIa, Pec.
Ha ThKaHUTE 3a TAXHOTO M3paborBaHe. To# ce oT4MTA C UHOEKCHM
Ha nponyckaueocm Ha 60O0HU TAPU imt W MOXKE [a ce M3IOJI3Ba 3a
cpaBHeHHE Ha OMO(HM3MYHUTE KauyecTBa Ha ThkaHWTe. M3passiBa ce
ype3 OTHOLIEHHWE Ha YCTOWYMBOCTTa Ha BOAHM napu Ret u
TepMoycroiiunBoctta Rct. OT ¢Qusmonornyna riienHa Todyka ce
CuMTa, Ye CTOMHOCTTAa Ha WHIEKCa Ha IPOIYCKIMBOCT HA BOIHHU
napu imt TpsaOBa na ObOe KOJIKOTO € BB3MOXKHO MO-Onn3ka 10
eIMHUILIA.

Tepmoycmotivusocmma, Rct € yCTOHYMBOCTTa Ha THKaHHTE
KBbM IIOTOK TOIUIMHA, TIPEMUHABaIla npe3 Hed. To3W mokaszaren e
BaXCH 32 THKAHUTE 3a 0OJEKJIa, KOUTO CE H3IOJ3BAT B 30HH C
TOJIEMH ICHOHOIIIHH TEMITEPAaTYPHHU KOIeOaHMs.

Conpomusnenue na 6o0ua napa, Ret (m?.Pa/W) e pasnukara B
HaJSITAaHETO Ha BOJIHATA ITapa MEX/y JABETE CTPAaHU Ha MaTepuaa.

Cornacio [10] B 3aBucMMOCT OT croiiHOCTUTE Ha Ret
YCTOMYHMBOCTTA HA BOJHA Tapa, € KIacu(hUIupaHa KakTo CieBa;

Ret < 6 — OtinuuHna;

6 = Ret < 1 3 -~ MHuoro 100pa;
13 = Ret < 27 — Jlo6pa;

27 = Ret< 40 — Ymepena;

40 = Ret < 50 — 3agoBonuTeNHa.

B crammapruzanuonaunTe cmopasymenuss Ha HATO ca
3aJI0’KEHN W3UCKBAHMS W 110 OTHOIICHHE Ha EKCIUIOATAI[OHHHUTE U
MacKHPOBBYHHUTE CBOMCTBA HA THKAHUTE U MOJEBUTE KaMy(IIaKHH
obeka.

ITo oTHOIIEHNE HA eKcnioamayuoHHume colicmed, ThKaHUTe
U ToneBuTe KamyduaxxHn oOnekia TpsOBa aa U3AbpKAT Ha
MalIMHHO TIpaHe U Ja ce MOYMCTBAT Ype3 XMMHYECKO YUCTeHe, 0e3
Jla BJIOIIABAT 3alllMTHUTE CH cBoiicTBa. Te cieaBa na ocuUrypsiBatr
HaJKIHO NpeAna3sBaHe KakTO OT CTyd W HeONaromnpusTHU
KIIMMaTHYHH YCIIOBUS (XBXKA, MOKBD CHETOBAJICK, CTYJICH BITHD H
Ip.), Taka ¥ HOpMayHa AeifHOCT Ha Ooena B OoifHa cpela IpH CyxX
KIIMMaT ¥ BHCOKH OKOJIHH TEMIIEPATypH.

Ilo oTHOWIEHHWE HA OcHEeYCMOUYUBOCMMA HA MBKAHUME CE
MpEeAsSBSIBAT HM3MCKBAHHWS TE¢ Ja OBJAT TPYAHO3AMAIUMH, 1a HE
pasmpoCTpaHsIBaT Or'bHSA W Ja HE 00pa3yBaT JCNKaBU CTOMHIIKH,
KOHMTO MOTaT Jja HaHecaT TeXKKHU IMOpaKeHUs! BbpXY Koxarta. Tosa ce
OTHacs IJIaBHO 3a 0OJeKjaTa, HOCCHH KaTO BBHIIHHU CJIOEBE U €
0Cc00EHO BaXKHO 32 PaiiOHUTE, B KOWTO 3aiTPAaHUYHATE KOHTUHTCHTH
ydacTBaT B OIEpalUy IO MOANbpKaHe Ha Mupa. JlaHHUTE OT Te3u
palioHH TMOKa3BaT, Y€ IpH HamaJeHUs: MECTHH TEPOPUCTUUYHU
OpraHM3alMyd 4YeCTO U3I0J3BAaT B3PHUBSIBAHMS, CaMOB3pUBSIBAHUS,
KaKTO ¥ 00CTpesBaHe C 3arnaluMi MaTepHAIH.
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Haii-MHOTO M3MCKBaHUS ca perJaMeHTHUPaHU MO OTHOIIEHHE Ha
MackuposvuHume  céolicméa Ha ThKaHMUTE M oOJeKiara.
Pernamentupanu ca M3MCKBAaHHS KbM OCHOBHUTE IapamMeTpu Ha
MacKHpOBKaTa KaMy(Ia)XHOTO pa3MeTHSABAHE, CIIEKTPAIHO-
OTpakaTeNHH KOS(QHIMEHTH U  CTeNeHTa Ha  OTOJIICHIM.
M3nomsBannTe 1BeToBe 3a KaMy(IakHO pasleTHsBaHe, TPsOBa 1a
OCHUTYpsIBaT CIIMBAaHE C €CTECTBEHMs NpHpojaeH (OH B paifoHa Ha
M3IBJIHEHNe Ha OoifHHTe 3amadu. ToBa ce moOCTUTa 4Ype3 NpaBUICH
noxbop Ha Oowrte 3a KamydQuiMpaHe Ha THKAaHHUTE, B TMPOICHTHO
CHOTHOILICHHE, CHOTBETCTBAIIO HA CHOTHOLLICHUETO HA I[BETOBETE B
npupoaata. lllapkure npu kamydnupaHe Ha ThKaHHTE, TPsAOBa 1a
HMUTHPAT pa3Mepa U ¢opmara Ha MPUCHCTBALIUTE EIEMEHTH B
npupouust GoH. 3a 30HUTE ¢ Oorat Ha XI0podua GOoH (XapakTepeH
3a yMepeHHs KOHTHHEHTAJIeH II0osic, B KOHTO ce HaMHpa H
PenyOnuka bwirapus), B mapkarta TpsOBa na mpeoOiiagaBaT
3eJIeHHUTE I[BETOBE.

Cnexmpannume ompadicamentu Koeguyuenmy Ha OTACITHHUTE
[IBETOBE M3MOJ3BAaHU IIpu OarpeHe Ha THKAHWTE, cleIBa Ja
CHOTBETCTBAT HA CIEKTPATHUTE OTPaKAaTEIHH KOC(DHIMEHTH Ha
npupoaHus (GoH, MpU IBIDKMHA HA BBJIHATA B rpaHunure 320 —
1200 nm. B rpannnarta Mexay BHIUMUS CIEKThD Ha CBETJIMHATA U
6mm3kaTta uH(ppadepBeHa obiact (MpH Ib/DKUHA Ha BhiIHaTa 700 —
800 nm), Tpsi6Ba 1a ObaE 3aJI0XKEH XapaKTEePHHS XJIOPOGUIECH CKOK
Ha 3€JICHUTE [BETOBE. BISICHKBT HA MOBBPXHOCTTA Ha OOJIEKIOTO
(pecn. Ha TBKaHTa), TpsiOBa Ja ObIC BH3MOXKHO HaH-MalbK,
HE3aBHCHMO OT TOBA, JaJIM ThKaHTA € MOKPA MU CyXa.

B nyonukaiun Ha HATO ca onrcany NpUHIUIHN U TIPOLICIYPH,
M3I0JI3BaHU TIPU OLICHKaTa HA OUO(DU3UIECKUTE M TEXHOJIOTHIHUTE
Ka4yecTBa Ha MOJIEBOTO KaMy(diakHO oOuiekno. Te mo3BossBar aa ce
pa3paboTAT METOANKY 3a U3MHUTBAaHE Ha OOJIEKIaTa ¥ EeKUIINPOBKATa
3a CpaBHEHHE Ha (HM3HOJOTMYHMS e(peKT Ha B3aHMMOJICHCTBHETO
Mexny Ooifnure, OOJEKIOTO/EKUIMPOBKAaTa M OKOJIHATA Cpena.
Tesn npuHIMIM NO3BOJIABAT Ja CE CBH3Iafe 4YETHPU CTeleHHa
nporpamMa 3a M3MUTBAHE U OI[CHKA!

ITbpBHUAT €Tan BKJIIOYBA W3MEPBAHUS M OLICHKA HA KavyecTBaTa
Ha TBKAHMTE M Ha ONUTHHTE OOpa3lM IOJEBH KaMy(IakKHH
obnexia. B To3m eram mpeobnamaBat nabopaToOpHUTE W3MUTBAHUS
Ha (M3NKOMEXaHUYHUTE, XHMUYHUTE U MaCKUPOBBYHHTE CBOWCTBA

Ha TBKaHUTE. Korato ce w3nurBar moieBH  o0uekia
TepMoycToiunBocTTa UM Rct, MoXe na ce u3Mepu ¢ moMolITa Ha
JBIXKEI Ce  MaHEKeH, 3aTOINIEH 3a CHMYyJHpaHe Ha

TepMOpeTylaToOpHaTa CHCTEMa Ha 4YOBEKa. J3aTOIUITHETO Ha
MaHEKeHa € B J[Be CTENEHH, CHMYJIHMpPAIIN TepPMOpEryianusara Ha
opraHu3mMa B TOKOH u B JBuwxkeHue. IlapoycroitumBoctra Ret,
0Tpa3siBa yCTOMYMBOCTTA HAa OOJIEKJIOTO CIIPSIMO TOIIIONPENABAHETO
MEXIY TSUIOTO M OKOJIHaTa cpela, NPUYMHEHO OT MPEMUHABAHETO
Ha BOJIHY ITapH (TI0T) BCIEACTBHE AU(Y3HS WM KOHBEKIIHS.

BTO[!I/IﬂT €ram C€ 3aKjirovaBa BbB BKJIIIOUBAHE Ha IMOJYUYCHUTC
CTOMHOCTH B MATEMAaTHYECKH 3aBUCHMOCTH MJIM MOJEIH, C L Ja
ce MPOTHO3Upa CpeHus (PU3HOJIOTHYEH Pe3yJITar.

Tperusr eranm BKIIOYBA IPOBEXKIAHETO HA W3CICABAHHUSI C
KOHTPOJIMPAHH yCJIOBHUS, KOUTO ca OJIM3KH 10 peannute. Hampumep
npy  (QU3MONIOTHYHUTE W3NHTBAHUS MOXKE Ja ce H3M0I3Ba
KJIMMaTHYHA KaMepa, CHMYJIHpaIla pa3IndHy YCIOBHS.

YeTBBPTUAT €Tal € NOTBbP)KJICHUE Ha IPOTHO3HUTE PE3yNTaTH
C pealHUu BOWMCKOBM M3MMUTBaHMA Ha OTKpHTO. Cunrta ce 3a
HOJIOKUTENTHO, IIPOBEKAAHETO HA TE3M H3MMTBAaHMUA B PEAHU
YCIJIOBUS HAa BOGHHMTE Ollepalui. B pamkuTe Ha Te3W M3NUTBaHUSA,
ce cpOmpa craructudecka MHGOpPMAIWsA, C IEJN Ja ce MOoIydar
OOCKTHUBHM JaHHH 3a (YHKIMOHATHHTE XapaKTepPUCTUKUTE Ha
HoJeBUTe KaMy(iuaxHu oOnekna. V3nuTBaHuATa ce MPOBEXKAAT C
ITBJTHUSI KOMITIEKT OT ITOJIEBOTO OOJIEKIO IPH JOCTaThYHO HUBO HA
HATOBAPEHOCT, B Pa3JIM4YHU yCJIOBHUs HA M3IIBJIHEHUE HA 3aJa4UTE U
IpH MOYKBKa, 0€3 PUCKOBE OT TPABMH U HapaHSIBAHUSL.
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4. H3uckeanus KbM Rnoxesume Kamy@uarxcHu
001eKna, npousmuuawu oM XapaKmepucmuKama Ha
ooitnama cpeda u U3NvAHAGAHUME 3A0aUU

Boitnata cpema oka3Ba HEMOCPEINCTBEHO BB3JACUCTBHE BBHPXY
M3UCKBaHUATA KbM MOJIEBUTE Kamy(iIakHH OOJEeKIa ChC CBOUTE
XapaKTePUCTHKH — METEOPOJOTUYHH OCOOEHOCTH, CICHU(UYHU
JBUKEHUST U JEHHOCTH NpU WU3ITBJIHEHHE Ha 3aJayuTe, BHHIIHU
BB3JICHCTBUS U p.

MeTeopoNornIHuTe 0COOCHOCTH 3aBUCAT OT 30HUTE, B KOHTO
CYXONbTHUTE BOWCKHM H3MBIHIBAT 33Ja4d MO y4acTHETO UM B
omepalu 1O TnojabpkaHe Ha wmupa. Crpanute ot HATO
OIPE/ENAT YeTHPHU OCHOBHH 30HU Ha BOCHHHUTE JICHCTBUS

30HA C IOJIAPCH KIINMAT,

30HA C MyCTUHEH KJIMMAT,

TUIAHUHCKO-TOPUCTA 30HA;
30Ha C YMEPECHO KOHTUHCHTAJICH KJIUMaAT;

B pamkure nHa nposexnanute ot HATO onepamuu,
OBJTapCKUTE CYXOITBTHM BOWCKHM YydYacTBaT B OINEpaliM II0
HOAJBPKAHE HA MUPA OCHOBHO B JIBE SICHO OYEPTABAIH CE 30HU:

30HHU C YMEPCHO-KOHTHHCHTAJICH KJIUMAT,
30HU C ITIYCTUHCH KJIUMAT.

AHaIM3bT Ha METEOPOJIOTMYHUTE OCOOCHOCTH HA TE3HW 30HH €
BaXCH 3a (QopMupaHe Ha MpaBWIEH MOAXOJ KbM CTPYKTypaTa u
XapaKTePUCTUKUTE Ha TIOJICBUTC KaMy(JakHH OOJIeKIa W Ha
TEXHUTE CbCTAaBHU e€leMeHTH. Te ce XapakTepuszupar ¢
TEeMIIepaTypata Ha BB3IyXa, BIAXKHOCTTA M  OOJAYHOCTTA,
BaJIC)KUTE, BETPOBETC U HEONATONPUSITHUTE KIUMATHYHH SIBIICHHS.
Y4acTHeTo Ha CyXOIbTHUTE BOICKH B OTNEPALIMUTE MO MOJABPKAHE
Ha MHpA € CBIIPOBOJICHO C M3ITBJIHCHNE HAa CHeNU(UIHHN ASHHOCTH,
TIPOU3THYAIIM OT PUCKOBETE B 30HATA HA JICHCTBUS HA YIaCTBAIUTE
MOJIpa3/IeNICHusI, KAKTO M OT M3MIBJIHABAHUTE OT TsX 3amaun. [13]

5. 3aknrouenue

IloneBure KamyduaxxHu 00JeKIa Ha OBJITAPCKUTE CYXOIBTHH
BOWCKH TpsiOBa Ja MOKPHBAT B IBJIHA CTENEH H3UCKBAaHWATA HA
CTaHAapTU3aloOHHNTE criopasymenns Ha HATO, otHacsmm ce 1o
€prOHOMHUYHHTE, MacCKHPOBBYHUTE, (bu3noIOrNYHMTE,
(U3MKOMEXaHNYHUTE M XMMHYHHTE rokaszaTenu. KiodoB eram ot
KOHCTpYMpaHeTO Ha o0JieKjiaTa Ha CyXOIBTHUTE Ooifmu e
MO3HABAaHETO M CHOOPA3sIBAHETO C YCIOBHATA HA CpelaTa, B KOUTO
Te me ObJaT HOCEHH, crienn(rKaTa Ha H3TBIHABAHNTE ACITHOCTH 1
TIOTCHIIMAITHATE 3aruIaxy. Ta3nu nHdopMarys € 0Co0eHO BaXKHA TIPH
pa3pabOTBaHETO W YCHBHPIICHCTBAHETO HA MOJEBUTE KaMy(IaKHH
obmexkra u TpsOBa Jga ObJe OTYETEHA TMPH 3aJlaraHe Ha
M3UCKBAHMATA KbM TAX. [0ojisMa yact oT XaApPaKTCPUCTUKUTE Ha
oblieksia U Ha THKaHUTE, OT KOUTO C€ M3pabOTBAT, Ce M3CIEABAT
caMo B yabopatopHu ycioBus. Tyk € MOMEHTa J1a OTOENeXHUM, de
1abopaTOPHHUTE YCIIOBHUSI CE€ pa3jinyaBaT B 3HAUUTENIHA CTENEH OT
yciaoBusATa Ha OoifHata cpema. OOexktuBHa wuHpoOpMarms 3a
CyOeKTHBHOTO YycemlaHe Ha Ooiure Tpu ,HOCEHE“ Ha
MIPEOCTaBEHOTO MM OOJEKJIIO B PEaHM yCIOBHS MOXe Oa Oble
MoJTydeHa eIUHCTBEHO dUpe3 ,,00paTHa BpB3Ka™ moj Qopmara Ha
MPOBSK/AHE Ha CTATHCTUYECKM H3CJIEABAaHMS M aHKeTH. Taka
cbOpaHata uHOpOpManus me ObAe OT CHIIECTBEHO 3HAYCHHE 3a
M3TOTBSIHE HA peajHa, OIeHKa 3a KauecTBara Ha oOJleKiaTa W Iie
Ob/1e OT mOJI3a B IIpoLieca Ha TAXHOTO ONTHMH3HpPAHE.
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Anomayua: JIoKIagpT € dYacT OT MOPEAMIA, pasmIexaalla H3CIeABaHE IPOBEICHO cpex OoWIM OT OBIrapckus KOHTHHIEHT Ha
CYXOIbTHHUTE BOWCKH, y4acTBAIU B OIEpaIys IO MOJIbPKAHE HA MUpa B AQraHHCTaH, OTHOCHO (DYHKIMOHAITHUTE XapaKTCPUCTHKH Ha
M3II0JI3BAaHUTE OT TAX MOJIEBH KaMydiaxxHu o0Jekia. M3cnenBanero e HarpaBeHo Ha 6a3ara Ha NPOBEAEHO aHKETHO Npoy4BaHe. B moxmana
ca MpeCcTaBeHH, Pe3yITaTUTE OT HalpaBeHaTa o0paboTka u aHaKM3 Ha 329 Op. aHKETHU KapTH, OTHOCHO KadecTBaTa U KOHCTPYKIMATA Ha
TOJICBUTE OOJICKIIA - ITYCTHHEH THII, HOCCHU OT OBJITAPCKUs 3aArpaHHYeH KOHTUHTEeHT B Adranuctad. OTyeTeHdu U 0000IIeHN ca TUCMEHUTE
OeexKu, U3pa3sBalld MHCHHETO U MPEMOPHKUTE Ha aHKETHPAaHUTE OOMIHN, KbM 3aalCHUTE UM BBHIIPOCH.

Knrouoeu oymu: CYXOITHTHHU BOHCKH, ITOJTEBO KAMY®JIAXKHO OBJIEKJIO, AOTAHUCTAH, AHAJIH3 HA AHKETHHU KAPTH

Abstract: The report is part of a series examining the research conducted among soldiers from the Bulgarian contingent of the ground
forces, who participated in the peacekeeping operation in Afghanistan, regarding the functional characteristics of the field camouflage
clothing they used. The research was done based on a questionnaire survey. The report presents the results of the processing and analysis of
329 items. survey cards, regarding the qualities and construction of the field clothing - desert type, worn by the Bulgarian overseas
contingent in Afghanistan. The written notes expressing the opinion and recommendations of the surveyed fighters to the questions asked to
them have been reported and summarized.
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1. Bweeoenue

Hacrosmusi noknag e 4acT OT mHopeauna nokitamu [1-4], OO6oOmennTe  pe3yaTaTd OT  JONBIHUTEIHHUA  aHAIU3  ca
pasrIeXAaly U3cieBaHe NPOBEJCHO cpesl OOHIM OT ObJIrapcKus NPEACTaBEHU B HACTOSAIIUSA TOKIAI.
KOHTHHIEHT Ha CyXOI'bTHUTE BOICKHU, y4acTBalM B OIepauus IO
monaepkane Ha mupa B Adranucran. llenta Ha HacTOAIIOTO 2. Pezlemamu om aHKEemHomo npoyveane

M3CIe/IBaHEe € [1a Ce HAMpaBAT W3BOIOM U Ja Ce JANaT IpPEernopbKH
CBBbP3aHM C ONTHMHU3HpaHe Ha Ka4ecTBOTO M (YHKIHOHAIHHUTE
XapaKTePUCTUKH Ha M3IMOJ3BAHHUTE TOJICBH KamMy(aakHH 00JeKa.
M3cnenBaneTo e HampaBeHO Ha Oa3aTa ChbOpaHU OT YyYAaCTHHIUTE B
M3CIICIBAHETO [AHHH 4pe3 JOOPOBOJHO TOIMBJIBaHE HA AHKETHH
kapTu. B npenxoauuTe noknaau [1-4] ca pasrienanu W3MCKBaHUATA
KbM  TIOJIeBHTE KaMy(akHH OONeKia, MPOM3THYAIlH  OT
XapakTepUCTHKATe Ha OOWHATa cpena W HM3IBIHSABAHUTE 3aa4H;
OCHOBHH TIOHSTHS W TEOPETHYHH TOCTAHOBKH OT CTATHCTHKATA,
NPWIOKHMH B TIpolleca Ha H3cleABaHe (YHKIMOHAIHHUTE
XapaKTepUCTHKU Ha MOJIeBUTE KaMy(IIaKHH 00JIEKIIa; METO/IHKA 3a
o0paboTka M aHaIW3 Ha AaHKETHHUTE KapTH, pa3paboTeHa 3a
KOHKPETHOTO H3Cle/iBaHe; JeGUHUpPaHH ca yJacTHHLUTE B
M3CIIeABAHETO, YCIOBMSTA HAa Cpelara, OOCKTT W METOABT Ha
uscienBanero. HanpaBeHa ¢ o0paboTka Ha OTFOBOpUTE OT Ha ¢ur. 1+30 rpaduuHo ca NpeacTaBeHH, NOTYHeHUTE H
AHKeTHWTE KapTd ¢ mporpama SPSS u mocnensami anams. AHAIM3UPAHK PE3YJITATH OT AHKETHUTE KapTH OTHOCHO Ka4ecTBaTa
Pesynrarute oT anamisa He 651xa J0CTATHUHO NIOKA3ATEIHM, IOPAAH i KOHCTPYKIMATA HA TIONEBUTE OGJCKIA-TTYCTHHEH THII, HOCCHH OT

Ta3du IIpUYMHA C€ HalpaBU MOOIIBJIIHUTEIICH aHalnu3, B KOWTO ca 6’bﬂrapCKI/ISI 3a/rPaHUYEeH KOHTI/IHI‘CHTBAq)I‘aHI/ICTaH.
OTYETCHU M YTOYHABALIUTE ITUCMCHU OTTOBOPH MU MPECHOPHBKH,

JafieHu OT OOMIHTE, IO HAKOU OT 3a/1a/ICHUTE B AaHKETaTa BBIIPOCH.

B mpoBeneHoOTO M3cienBaHe ydacTBAaT OOMIM OT OBITApCKHS
KOHTHHTEHT Ha CYXOI'bTHHTE BOWCKHM, YJacTBaJH B OHEpaIys MO
noaabpKaHe Ha Mupa B AdraHucraH, KOUTO 3a LEIHTE Ha
HACTOSIIIOTO H3CJIE/IBAaHE Ce sIBSBAaT H3BaJKa OT TeHepaiHara
CBBKYNMHOCT (OOWIMTE OT CYXONBTHHUTE BOWCKH, y4acTBalld B
orepanuy Mo MOAAbpKaHe Ha Mupa B AQraHucraH 3a BCHUYKH
nepuon). AHKETHpaHH ca o010 329 GOUIM OT CyXOIbTHH BOWCKH,
MBX€ M KE€HH, M3IBIHABAIIM PA3INYHH 33Ja9d — IaTPYIUPAIIH,
mabHa JeHHOCT W Jp. (JIOTUCTMYHH JEHHOCTM M MOAJPHKKA HA
texuukara). Ot Tax 116 Goiimm ot Gasara, Hammpama ce B Tp.
Kabymr u 214 Ooiimm ot 0Gazara B rp. Kammaxap. Cemmute ca
HOMBJIHWINA JOOPOBOJIHO MPEABAapUTENHO pa3/ajieHa UM aHKeTHa
KapTa.
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Tlon ¢urypure ca mnpeiacTaBeHH OOOOIIECHUTE MHCMEHHUTE
OeNIekKH, U3pa3sABAILH MHEHHETO U MPEMOPBKUTE HA AHKETHPAHHUTE
GOMWIM KbM HAKOH OT 33/IaJICHUTE UM BBIIPOCH.

Bbvnpoc Ne 1
Cuutare 2n, Yye noneBoTto obnekno
nputexaBa BCUYKU HeobXxoauMU enemeHTH
3a curypsABaHe Ha HOPMas/iHa exXeAHeBHa
peiHocT?

M He

m [a

Duz. 1

Iloutn 3/4 OT aHKeTHpaHUTE CYMUTAT, Y€ MOJIEBOTO OOJIEKIO
MpUTEXaBa BCHYKH HEOOXOAMMH E€JIEMEHTH 3a OCHUTypsiBaHE Ha
HOpMAaJIHa exeqHeBHa JeiiHocT. OcTananute 1/4 nanm oTpHLaTeIH
OTrOBOPH Ha BBIIPOCA B JOITBIHUTEIHUTE MMUCMEHH OEJIeHKH, KaTo
HEJOCTAaThIM ca MOCOYMIM. HEHOAXOJAIla Kpolka Ha Mojena;
HEIOCTaThYHO KOJIMYECTBO KOMIUIEKTH; JIOIIO/CTa00 MPHIINTH
KOIUeTara; HeoOXOOMMOCT OT yHH(]OpMa ¢ KbCH NAaHTAJIOHH U
TEHHCKa, KOSTO Ia Ce M3II03Ba B TOPEIIUHUTE, 32 JBIDKCHHE Ha
BCAKBAE B 0aszara, IBeTa Ha MaTepuara n30ensBa MpU IpaHe,
JpexXuTe ce CBUBAT NpPH MpaHe, MaTepusiTa HE € IMOAXOAAIMA —
JPEXHTe 3aM0TsBaT.

Bbnpoc Ne 2
CuuTaTte 2in, 4e NONEBOTO 06/1€KN0
npuTe)XaBa BCUMKU HEOBXOAUMU eNneMeHTH
3a ocurypABaHe Ha HoOpmanHa 6oiHa
AeNHocT?

mda
M He

HeKkopeKTHu
OoTroBopu

Duyz.2

Ha Bbnpoca ,,Cuntate 11 4ye MOJIEBOTO OOJICKIO IIPUTEXaBa
BCHYKH HEOOXOIVMH €JIEMEHTH 3a OCHIypsiBAHE Ha HOpMajHa
6oitna neiinoct?, 71.4% ot aHKeTHpaHUTE OOWIM Ca OTTOBOPUIIN
yTBBpAUTENHO, a 28.3% ca manm OTpUIATENeH OTrOBOpP, CHOPEXR
TSAX: JIETHUTE OOYBKM M3MOTSBAT MHOTO ¥ CE€ KbCar JIECHO;
HEOOXOAMMH Ca OTBOPM Ha pH3aTa IOA MHMIIHUIATA, C Lel
MPOBETpPsIBaHE; HEOOXOJMMO € B 30HHTE Ha KOJICHETE U JIAKTHTE
apexutre fna ObOaT JONBJIHMTENHO IOJICWICHH; HeoOXoauma e
HeNeprHa 3a 3allUTa OT AbXK], ThKaHUTE, OT KOUTO ca U3pabOTeHH
JpEeXuTe HEe ca JJOCTAThYHO 3/IPaBH, JECHO CE NMPOTPUBAT U KbCAT;
JIpEXUTE CE€ CBUBAT IIPH IIpaHe; IPEXUTE IIPOIYyCKAT BOJA IPH IBK]I;
JoKOOOBE ca HeyIOOHU; KoITdeTaTa Ha pu3aTa U MaHTaJo0Ha JIECHO Ce
KbCAaT; KOJIaHa Ha MAHTAJIOHA Jja ObJIe C JIACTHK, a HE C BPB3KH.
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Bbnpoc Ne 3
Cuutate 2n, Ye nonesoTo 06aekno Bu
ocurypasa HeobxogmMmarta cBob6oga Ha
ABUXEHUATA NPU U3NbJAHEHUE HA
eXeAHeBHaTa AeHOCT U NPU U3NbAHEHUE HA
601iHM 3agaun?

m/[a mHe

Duz. 3

Crnopen 3/4 oT aHKETUPAHUTE TOJIEBOTO OOJICKIIO UM OCUTYpSIBA
HeoOxoquMara cBOOOZa Ha JBMXKCHUSTA TNPH H3IBIHEHHE Ha
eKeJHEBHATA JCWHOCT W TNpH M3MBJIHCHHEC Ha OOWHM 3amauu.
Ocranamure 1/4 ca Ha MHeHHe, Ye OOJEKIIOTO HE UM OCHUTypsBa
HeoOXoJMMaTa CBOOOJa Ha JIBIDKCHHS, B IOJAKpena Ha
OTPHIIATCITHUS CH OTTOBOP TE€ Ca MOCOYIIIH, Ye: JETHUTE OOYBKH ca
crnabu, KbcaT ce JIECHO, MHOTO H3IMOTABAT; KOIMYeTara ce KbCaT
MHOTO JIECHO; MO-YAa4yHO OM OMJI0O BMECTO C OOMKHOBEHH KOITYeTa,
[1a Ce 3aKOIYaBaT C THK-TAK KOMYeTa MM Ja Ce 3aMEHSIT C L{HIIOBE
3aJIeMBaIlyl JICHTH;, JAPEXUTe He Ca MOAXOISIIN 33 U3IIbIHIBAHUTE
OOMHM 3a/1auu; KPOMKUTE Ha JAPEXUTE HE ca JOOpH; B TOpHATa CH
YacT PU3UTE Ca TECHH — Ja Ca MajKO TO-IIHPOKH B paMEHETE;
PBKaBUTE Ca TECHH U HE CC HABUBAT; KPAUOJIUTE Ha MAHTAIOHUTE Ca
MHOTO TECHH TpHU TJIe3¢HA; JHKOOOBETE Ha MaHTAJOHHTE HE ca
pasmpeneneHu A00pe - 3aHUTe HKOOOBE MOYTH HE CE W3IOJI3BAT;
UMa HyX[Iara OT JOMBIHUTENHH JKOOOBE, HApPUMEDP B IOJHHUS
Kpail Ha MaHTaJOHAa; KIMHOBETE Ca TECHH B KPadoIHTE, IMO-I00pe
Ou OWJIO B JIOJIHATA CHM YacT KJIMHBT Ja ObJie C JJACTHK; KaTo IS0
miaTa Ha JPEeXHTe Ce KbhCa JIECHO; LICBOBETE HE Ca JOCTATHYHO
3/IpaBU — Pa3MapsT ce; IPEXUTE CE CBUBAT MU MPaHe.

Bbvnpoc Ne 4
Ocurypsasa nm Bu nonesoto obnekno
KomdopT U Bb3MOXKHOCT 3a yA06eH gocTbn
0,0 HOCUMUTE IMYHU BeLl U, KOraTo ce HocU
3aeHO C eKunupoBKarta?

m [a
H He

HeKkopeKTHu
OTroBOpU

Duz.4

Criopen 72.6% OT aHKeTUpaHHTE OOUIH TIOJIEBOTO OOJIEKIO UM
ocurypsiBa KoM(OpT M BB3MOXHOCT 3a yIOOEH JOCTBII 10
HOCHMHTE JIMYHU BEIH, KOTaTO Ce HOCH 3aelHO C EKHITUPOBKATA,
ocranamure 27.1% cmsTat, 4e: He € ymadHO JpKoOOBeTe 1a ca C
KOITYETa; MMAT OTPAHUYCH JOCTHII J0 4acT OT JHKOOOBETE, MOpaan
HAYMHA HA 3aKOIYaBaHe - C KOIYeTa; KOMUEeTaTa Ce KbCaT JIECHO W
HE OCUTypsiBaT JOOpo 3aTBapsiHe Ha JHKOOOBETe, KAKTO Ha pu3aTa,
Taka M Ha MAHTAJOHA; MPEMoPbhYBAT 3aKOMYaBAHE C BEJIKPO JICHTH
W/WIM UUIOBE, PAa3MoJIOKEHUETO Ha HIKOM OT KoOoBeTe e
HeyIa4yHo; MUCTOoJIeTa U Topbara ¢ MPOTHBOTa3a MpeyaT 3a JOCThIa
o ko0oBeTe Ha KIIMHA, IPENOPbYBAT IPEMECTBAHE Ha JHKOOOBETE
Mo-HaJo0y; [HKOOOBETE Ha pU3aTa Ha pBKaBUTE Ja ObOAaT IO-
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TOJIEMH U J]a C€ 3aKOMYaBaT C BEJIKPO JICHTH WU ChC CTPAHHUYEH
LIMIT 3@ [0-JIECEH JOCTBIL.

Bbnpoc Ne 5
Ocwurypsasa am Bu nonesoTto o6aekno
yao6cTBo Npu 061MyaHe U cbbanuaHe,
3aKon4yaBaHe M pasKkon4yasaHe?

0.3%

m [a
M He

HeKkopeKTHu
OTroBopU

Duz.5

28.3% ot OoifluTe CYMTAT, Y€ MPEIOCTABEHOTO KM IOJIEBO
00JIeKI0 HE € JOCTAaThYHO YAOOHO MpH OOIMYaHe W chOIMYaHe,
3aKOMYaBaHE W Pa3KOINlYaBaHE, KaTO apryMEHTH Te ca IMOCOYMIH
CIIETHOTO: JTM3aifHa M KpOHKaTa MMaT HyXXAa OT KOPEeKIHs; O0WHO
o0JIeKJIO ¢ Komm4eTa € KpaliHO HeyJqoOHO; Komderata He ca
JOCTATBYHO 3JpaBO 3aKpeIeHH, JIeCHO TagaT U ce YyILT;
MPENopbYBAT 3aKOMYABAHETO A OBbJE C IUII, THK-TAaK KOITYeTa M
C BEJIKPO JICHTH.

Ha Bwopoca ,,Ocurypsiar nu Bu moneBara monymryda u
HOJIEBUS KIIMH OBP30 OTBEK/IAHE HA OTZIENICHAaTa TEJleCHa 10T, IPH
OOMJIHO M3MOTSABaHE NPH M3NBIHCHHE HAa HANperHatd (pU3H4YecKu
neiftHocTH? ce 3abersa3Ba HapacTBaHE Ha MPOIEHTa OTPHULATEIHU
otroBopu — 36.8%. BoiinuTe crmomensar, 4ye 3UMHOTO OOJEKIO €
3a/I0BOJIUTEIIHO, HO JIITHOTO — He. [Ipy TOIUIO Bpeme, ce 4yBCTBa
IuckoM(bOpPT B CpaBHEHHE C MPEAXOAHHTE OOJICKIa; 3amapBar U
HOTTa HE Ce MOMUBa U OTBeXkKIa HaBbH. Yact oT Goiitute (3.3%) He
MOrar Jia IPELEHsT, Thii KaTo HE ca MOJI3BaJM 3UMHHUS KOMILICKT,
W/WIM He ca TON3BalK OOJeKIaTa IMpU HamperHatd (u3nuecku
JIEHHOCTH.

Bbvnpoc Ne 8
Ocurypsasa v Bu nonesarta pusa u nonesurte
wanku 6bp30o oTBeXKAaHe Ha oTaeneHaTa
TeNecHa noT, Npu 06UNHO U3NoTABaHe NpPuU
\ M3Nb/IHEHUE Ha HanperHatu pusnyecku
peiiHoctn?

L WIF]

H He

1.8%

HekopeTHu
OTroBopu

Bbvnpoc Ne 6
OcurypsBa v Bu nonesoto o6nekno
3ana3BaHe Ha TesiecHaTa TemnepaTypa B
CTyA,EeHO BPEME U CU/IEH BATLP?

3.3%

m [a
H He

HeKkopeKTHM
oTroBOpU

Duz.6

74.2% OT aHKETHpaHWTE ca yIOBICTBOPEHH OT CBOWCTBATa Ha
TIOJIEBOTO OOJICKIIO Jia 3ara3BaT TejlecHaTa TeMIieparypa HpH CTya U
BATBp. EpHa d9acT oOT ocraHanuTe HE ca  JOCTaTbhbuHO
YJOBIETBOPEHH, T€ NPENOPbYBAT B KOMIUICKTa Jla UMa M TEPMO
0eJIb0; CIIOJENAT U, e 3UMHHUAT KIIMH He € yI00eH, MHOTO € IUTUTBK
U TpPU HaBEeXJaHe, KpbCTa ce oroisa. JIpyrum mbk He Morar Ja
MpemeHsT, ThH KAaTo HE ca THW TON3BAIM TIPH  TaKHBa
METEOPOJIOTHIHH yCIIOBHSL.

Bbnpoc Ne 7
Ocurypasar im Bu nonesarta nonywy6a u
no/seBuA KANH 6bp30 oTBEXKAAHE Ha
o oTaeneHara TenecHa not, npu obunHo
3.3% MU3NOTABaHE NPU U3NbJIHEHWE HA HanperHaTn
_\ du3nuecku geHocTn?

u [la
M He

HeKopeKTHun
OTroBopu

Duz.7

Duz.8

Ha Bwnpoca ,,OcurypsiBa 11 Bu moneBara pusza U IOJICBUTE
mranky ObP30 OTBEXKIAHE HA OTIENIeHaTa TelecHa IOT, IPH OOMIHO
W3MOTSABAHE TMPH M3MBJIHEHHE HA HamperHatd  (U3UYECKH
neitHocTu? 30.4 % ca OTroBOPWJIM OTPHULIATENIHO, CIIOpPEA TSX:
JSITHOTO OOJIEKIIO HE € 3aJOBOJIMTEIHO; MaTepusra, OT KOSTO ca
n3paboTeHn oOnekiaTa He € MOJAXOoJilia; crapara yHudopma e ¢
Mo-MeKa M Jieka MaTepusi OT HOoBaTa W TO-100pa TPH BHUCOKH
TEMIIepaTypH; pu3aTa CIlapBa; pPbKaBHTE Ha pH3aTa HE MOTaT Ja ce
HaBHBAT MPU 00JIEUCHO TOJIOKEHHE; o0Ope Ou OMio ma mMa U pusa
32 JATOTO C KBbC PBKaB, MM J1a CE€ CBAIAT DPBKaBHTE; JISATHATa
MojieBa IIamka € TpeKaleHo naedena, He € , AWIIama™ ¥ CHIHO
3anapsa.

Bbnpoc N2 9
OcurypsBa nv Bu nonesoto o6nekno
HaAeXKAHa 3aluMTa NPy Basiexu oT AbXKA?

2.1%_\

m [a
M He

HeKkopeKTHu
oTroBopu

Duz.9

69.8% ot aHkeTHpaHWTe OOWIM Ca YHOBIECTBOPEHH OT
3aIIMTaTa, KOATO MPEIOCTaBEHOTO UM IOJIEBO OOJIEKIIO OCHUTYpsIBa
opu Balexd oT Obxia. HeraruBuure xomeHnrtapu (28.6%) ca
OTHECEHH IMPEIUMHO KbM JISTHHTE OOJIeKia, KaTo CIopen
AQHKETHPAHUTE TE CE YMOKPAT MHOro Omp3o. 2.1% He morar na
HpENeHsT, ThH KaTo CIOMAEINIT, e He ca IoJI3BaaK obJieKiiaTa IpH
IUBXKT.
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Bbnpoc Ne 10
Bnowmxa nu ce 3alUTHUTE CBOMCTBA Ha
nosneBoTo 061€K/10 N0 OTHOLWEHWE Ha
HerosaTa BOAOYCTOMYMBOCTTA Npe3 BPEMETO
Ha HerosaTta eKcnsioartauuma?

m [a

1.5%

H He

HeKopeKTHKU
0oTroBoOpwU

Duz. 10
61.1% cmsaTar, dYe TMOJEBOTO OOJCKIO € 3ama3’mio
3alIUTHATE CH CBOMCTBA 110 OTHOIIEHHWE Ha HErosaTa

BOJIOYCTOMYMBOCT, Mpe3 BPEMETO Ha HETOBaTa eKCILIOATallHs.
37.4% oOT aHKeTHpaHUTE CYHMTAT, Y€ TE3M CBOHCTBAa ca ce
BIIOIIHJIH.

Bbnpoc Ne 11
KakBu 6Axa BaneKute oT AbXKA B PaMKUTE HA
Bpemerto, npes3 Koeto Bue nsnonHasaxre

0,
1-24’—\ 3apaum B ApraHucraH?

B NHTEeH3nBHMU
M YacTnyHU

HeoTrosopunu

Quz.11

AHKETHUpaHWTE T0COYBAT, Y€ B PAMKUTE HA U3IIBIHABAHUTE OT
TAX 3aJ1a4M, KOTaTo € MMaJ0 BAICKH OT ABKI B AraHucra, B
90.0% Te ca Omau yacTUYHU U camo B 8.8% MHTEH3UBHH.

Bbnpoc Ne 12
NMpomeHuxa nu ce useroseTe Ha
1M3no0/a3BaHOTO OT Bac nosneso KamydnakHo
0 o06nekno, B cpaBHeHUe C LBeTOBETE NpyU
0'94—\ no/siy4aBaHeTo MM KaTo HOBU?

B [a
B He

HeKkopeKTH
1 OTroBOpY

Duz.12

Cnopen 6mm30 60% ot GoiiuTe, B3eNM yJacTHEe B aHKeTaTa
[BETOBETE Ha IMOJEBOTO Kamy(]aaXHO OOJIEKIIO ca HEYCTOWYHBH H
ca ce MPOMEHUIIU B CPaBHEHHE C [[BETOBETE MPHU IOIy4aBAHETO MM
kato HoBH. Ocrananute 40% He ca HAa ToBa MHEHHE. ToBa OT CBOS
CTpaHa MOXE Ja Cc€ [JBDKH, OCBEH Ha CICIU(PHIHUTE
METEOPOJIOTUYHH YCJOBHS M Ha BHCOKAarta TeMIeparypa MpHu
U3IMpaHe Ha MMOJEeBUTE 00JIEKIa, KAKTO M Ha YeCTOTaTa Ha IpaHe.
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Bbnpoc Ne 13
Ha KakbB BMA NpaHe ca NnogsaraHu
e/leMeHTUTe Ha noaesute obnaekna?

2.4%
6.5%

B MalunHHO
H PvyHO
H CmeceHo

HeKkopeKTHU
OTroBopu

Duz.13

87.8%

OT aHKCTHPaHHUTE CHOOINABAT, 4Ye EIEMEHTHTE Ha
mojieBuTe O0JIEKTa ca TOAJaraHd Ha MalldHHO mpane, 6.5% - Ha
cmeceno, 3.3% - Ha ppuHO, 2.4% He ca OTrOBOPHIM HA BBIIPOCA
WITU Ca JaJId HE KOPEKTHH OTIOBOPH.

Bbnpoc Ne 14

0.9%__ KakBa e cpeiHaTa MHTEH3MBHOCT Ha NpaHe Ha
2.4% \ eflemeHTUTe Ha nosnesuTte obneKkna B
’ pamkuTe Ha egHa cegMmuua’?

3.7% B 1nbT

B2 nbtH
3 nbtH

M [NloBeye

HeoTtrosopuau

Duz.14

56.8% a mojyaranud Ha TpaHE CJIEMEHTHTE HA TIOJEBUTE CH
Kamy(aaxHd obyiekna 2 mbTH cenmuuHa, 26.2% OT TAX - 1 mbT
cenmuuHo, 13.7% - 3 metH cenMmuuHo, 2.4% moBeue OT 3 NBTH
cenmuuHo. [To-manko ot 1% He ca OTTOBOPUIIM Ha BBIpOCA.

Bbnpoc Ne 15
Mpu KakBa TemnepaTtypa ca NpaHX nNoaesuTe
obnekna?

m30rpag C

m60rpag C

m 90 rpag C
HeoTtrosopeHo

Duz.15

OTHOCHO TeMmmeparyparta Ha IpaHe Ha IIOJEBUTE OOJIeKIa
38.9% ot aHKeTHpaHUTE ca OTTOBOPWIIH, 4e Te ca mpanu Ha 60°C,
25.5% - mpu 30°C, a 13.4% - npu uskmountenHo sucokure 90°C.
22.2% He ca OTTOBOPHIJIX HA TO3H BBIIPOC.
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Bbnpocu Ne 16
5.2% Ha KakbB meTopg Ha cylueHe ca noasaraHu

nonesute obnekna cnep TAXHOTO VI3I'IMpaHE?
3.3%

M B cywnnHm

B Ha oTKkpuTtO

Jlnnca Ha
nHdopmayma

Duz. 16

IIpeobnanaBamara gact ot anketupanure (91.5%) crobmasar,
4e clie]] N3MUpaHe APEXUTe ca OWIM CYLICHH B CYLIMIHU MAlIWHH.
Ha 5,2% ne um e u3Becten merona Ha usmymBane. Camo 3.3% ca
CYIIWIM OOJIeKIIaTa CH WIIH 9acT OT TSIX Ha OTKPHTO.

Bbnpoc Ne 17
Mmate nm ycewaHe 3a HeKOM$OPT NpuU NPAK
KOHTAKT Ha noseBuTte ob6aeKknaTa c KoXKaTta
Bu?

10.3%
1.8%
\
L WIF]
H He

HenonbvaHeHU

Due. 17

Bmmzo 90% ot Goitnute ce dyBcTBAT KOM(POPTHO MPH KOHTAKT
Ha KO’KaTa ¢ MaTepusTa Ha rnojesure oobnekna. 10% cpobmasar, ue
HSKOM OT MaTePUMTE NMPEIU3BUKBAT AUCKOMOPT, mox Gopmara Ha
ycelllaHe 3a CTyJIeHHHA; YCeIlaHe 3a TBPAOCT Ha MaTepusTa; u
OrpaHnYaBaHe Ha JABM)KEHUETO (110 OTHOIICHUE Ha 3UMHHUS KIIHH U
mybara 6e3 mojrarara).

Bbnpoc Ne 18
U3pasart im obneknata gemackupaiym
WwymoBe npu gBuxkeHune?

B [a
N He

HeKopeKTHu
oTroBopu

Duz.18

Tlo oTHOLIEHHE HA JAEMACKUPALIMTE IIYMOBE, KOUTO 00JeKIaTa
U3/1aBaT IPH IBMKEHHE, OTPHLATEIHMTE OTFOBOPHU HApacTBaT 10
50%, kaTo Te ca HACOYEHH OCHOBHO II0 OTHOILICHHE Ha 3UMHHSI
KOMILIEKT.
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Bbnpoc Ne 19
Cb3paBart i obneknara orbascbum npu
CNbHYEBO rpeeHe?

7.3%

m[a
H He

HeoTrosopuau

Duz.19

Marepusita Ha oOJekiara HE Ch3AaBa OTOJSCHLUM IPU
crpHYEBO rpeene cropena 91,8%.

Bbnpoc Ne 20
KoHcTtaTupanu nu cre otnensaHe Ha
membpaHaTa OT OCHOBHATa TbKaH Ha
obneknara?

14%

~_

m [a
H He

HeoTtrosopuau

Duz.20

14% ot GoiiruTe ca KOHCTaTHpal X OTJIENBaHEe Ha MeMOpaHaTa
OT OCHOBHATa ThKaH Ha 00JIEKJIaTa, KaTO HAKOM OT TSAX YTOYHSBAT,
Ye e IMaJIo TaKoBa OTJIEHBaHE caMo IpH IybaTa.

Bbnpoc Ne 21
KoHcTatupanm nu cte 6bp30 NnpeTpuBaHe Ha
TbKaHUTe B ONpeAesieHn y4acTbLm Ha
obneknara?

1.296_\\

m [a
N He
HeoTtrosopuan

Duz.21

Tossim e mpornieHTa Ha Gotiure (42.6%), choOmaBamu 3a Obp30
NpeTpHBaHe Ha THKAHUTE B ONpPEIENeHH YJacThIM Ha oOJeKniara.
Karo KpUTHYHM 30HU Te ca IOCOYMIH: PbKABUTE; NOAMUIIHULIUTE;
crabuHUTE, BBTpEIIHAaTa CTpaHa Ha Oelpara; KOJICHETE; KPbCTa,
Ta3a, skara Ha pwusara.CpoOmasar ome, uye oOieknmara ce
HNPOTPUBAT B 3a0HUTE HA KOHTAKT C OOMHOTO CHApsOKEHHE. OT
ko0ypa Ha IHCTONETa M OT IIPOTHUBOrasa, pu3aTa Ha KPHCTa ce
HNpOTpUBA OT OPOHEXUIJIETKATa; IMPOTPHBAHE MMAa M OT JICIIIIUTE
€JICMEHTH (BEJIKPO JICHTHTE).



Technics. Technologies. Education. Safety. 2024

Bbnpoc Ne 22
Mmate nm ycewaHeTo 3a TBbPAOCT HA AKUTE
Ha pu3aTa u nonywybaTta U Bb3HUKBa/M U ca
KOXXHU pa3gpasHeHus B C/IeACTBUE HA
TAXHOTO HOCeHe?

m [a
N He
Duz.22
Ilo oTHOmIEHHE Ha TBBPAOCTTA HA SKUTE - 20% or

aHKeTHpaHUTe OOifllM CcyMTaT, 4Ye Te ca IO0-CKOPO TBBPIH H
TpenopbyBar Aa ObaaT U3padOTBAHU OT IO-MEKH MAaTEPHU.

Bbnpoc Ne 23
MonyyaBanu nm cTe ycelaHeTo 3a
Bb3HMKBaHE Ha CTaTUYHO eNeKTPUYECTBO
(HaeneKTpusupaHe) ot gpexure?

B [a
H He

Duz.23

Cnopen 20% - 00JEKIOTO MM 9acTH OT HErO IPEeJH3BHKBAT
BB3HUKBAHE HAa CTATHYHO E€JIEKTPUYECTBO.

Bbnpoc Ne 24
Cuutate nu, ye "HoBuTe" nosesu obnekna ca
\ no-po6pu B cpaBHe cbce "cTapure”?

0.9%

m [a
B He
HeoTrosopunu

Duz.24

41.9% ot OolnnTe He HaAMHpAT pa3IUKa B KAdeCTBOTO U
yIoOCTBOTO TP HOCEHE Ha ,,HOBUTE™ U ,,CTAPHUTE"* MTOJICBH O0JICKIIA.
Cnopen 57.1% ot Ooiinure, obaue obnexiata He ca €IHAKBO
yno6Hu. B nombiHUTENHHTE OSNEKKH KBbM BBIPOCa T€ MOCOYBAT,
4e: CTapuAT MojeNl Kamyduax e O mo-go0bp, Mo-Majko ce e
W3HOCBAIl ¥ M30esiBaj; HOBUSI MOJIETT MHOTO OBbp30 Ce MPOTHPKBA;
JPEXHUTE UMAT HEIOCTATHIH, HE Ca IIAMYYHH, HE TIOEMAT MOTTa, U Ca
TBBP/IH; HSIKOM OT KPOUKHTE Ca TECHU M OTPAHUYABAT IBUKECHUSATA.

Bbnpoc Ne 25
MpuTerkasa M 061€KN0TO CBOMCTBOTO
"Heropumoct"?

m [a
H He

HeoTrosopunu

Duz.25

53.2% OT aHKETHpaHUTE ca Ha MHCHHE, Y€ TOJIEBOTO OOJIECKIIO
umMa 106pa ,,Heropumoct®. dpyru mek (32.2%) mocousar, 4ye mpu
JIONMUp C Lurapa TO JiecHO ce pasrams. 14.6% He Morar na
MPELEHSAT, Thil KaTO HE ca TO MOJ3BAJIU B IIPU TAKUBA YCIOBHSL.

Bbnpoc Ne 26
M3BbpLuBaH u e "peMoHT" Ha noneBoTo Bu

_\ obnekno?

1.2%

L WiF]
M He

Heotrosopunun

Due. 26

Ha Bwmpoca ,M3eppuBan mu e "peMoHT" Ha moneBoTo Bu
o6nexno?, 25% oTroBapsAT yTBBPAMTENTHO. Te MocodBaT, 4e IO
BpeMe Ha M3IO0JI3BaHE Ha OOJEKIOTO MM C€ € HAJIOXKHUIO Ja: IIHAT
W/WiK enat oOyBKHTE CH; MPUIIUBAT KOITYETa; MTOJIMEHST KOITIeTa,
MOPaJu CYyNBAHETO UM, 3allIMBaT CKbCAHHU LIIEBOBE Ha OOJIEKIIaTa.

Bbvnpoc Ne 27
Cuutate /2n, Ye obneKknaTa ca eAHAKBO
YAO06HM 32 eXXeAHEeBHO HOCEHEe M 3a
u3nb/IHEHUe Ha 6oiiHK 3apgaun?

m [a
H He

HeoTrosopunu

\

Duz.27

lomsima wact or ankerupannte (70.2%) cpobmasar, ue
NpEeIOoCTaBeHUTe WM O0JeKsia ca €IHAaKBO YNOOHM, KakTo 3a
©KEJHCBHO HOCEHE, Taka W 3a M3IbJIHEHHE Ha OOHHHM 3ajauu.
Ocrananure 29.2% crnofensr, ye KpoiKuTe Ha HAKOU OT OOJIeKnaTa
(OCHOBHO Ha MAaHTAJIOHUTE) ca MPEKAIEHO TECHU U OTpaHUyYaBaT
IBIDKEHUSATA UM TIPH M3ITBJIHEHHE HA OOIHY 3amaun.
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KakBM OCHOBHM 3a4aum U3NbAHABAXTE NO
Bpeme Ha mucuaTa?
2%
M LLabHuM
B KombuHauus
Apyru
M MNaTpyaunpaHe
57% pyavp
B Heotrosopuau
Duz.28

Ot yuactBanuTe B aHkerarta 329 0OiIM OT CyXOI'BTHHTE
Boiickn 25% ca wu3NBIHABAIM narpyiupane, 12% - mabHU
neitHoctH, 57% - Opyrd JeHHOCTH (JIOTUCTUYHHU JCHHOCTH,
o0ciry)KBaHE Ha TEXHUKATa U JIp.), 2% ca W3BBPIIBATH KOMOMHAIHS
oT 3agaun, a 4% He ca NOCOYMIM BHAA HAa M3IIBJIHSIBAHUTE OT TAX
3a1a4u.

3. 3aknrouenue

B 3axmouenne Moxe 1a Ob/1e Ka3aHo CIEIHOTO: OKoJo 3/4 oT
aHKETHpaHHUTe OOMIM ca Ha MHEHHE, Ue MPETOCTaBEHOTO UM II0JIEBO
00JIEKJIO TIPHUTEKaBa BCHIKU HEOOXOANMH €JIEMEHTH U 32 HOpMaJIHa
eKeIHeBHa JeHHOCT M 3a OoifHAa, KakTo W 4Ye OCHUTypsiBa
HeoOxXoauMuss KOM(POpPT W cBoOOJa Ha ABMKCHHUATA, NpHU
U3IBJIHCHUE Ha TTOCTaBEHUTE UM 3a[adu. [IpenoctaBs Bb3MOXXHOCT
32 yI00€H JIOCTBIT IO HOCUMHUTE JIMYHH BEIIH, CDABHUTEIIHO yIOOHO
e mmpu obNMYaHe W chOIMYaHe W 3ara3Ba TelecHaTa TeMIlepaTypa B
CTYIEHO BpeMeé M NpH CHIeH BiITbp. [lo OTHOLIEHWE Ha
BJIAroOTBEXJaHE W, JHIIaHe” Ha  IOJIEBOTO  OOJIEKIIO
OTpHULIATEIIHUTE OTroBOpu HapacTBaT 10 O0mu30 37%. OTHOCHO
BOJIOHEIPOMOKaeMOCTTa — 29 % OT aHKEeTHpaHUTE ca Ha MHEHHUE, Ue
HE € O0CTaThuHO N00pa, kato 37,4 % cholmasar, 4ye ¢ TeUeHHE Ha
BpPEMETO Te3W CBOWCTBA Jnopu ce Biomanar. 40% cpobmasar, de
LIBETOBETE Ha IOJICBOTO KaMy(IaXHO OOJIEKIIO ca HEeTpalHH U C
TeyeHHe Ha BpeMero u3bensBar. IlonoBHHAaTa OT aHKETHPAHUTE
cbOOIaBaT 3a JEeMacKHUpaIly IIYMOBE, KOWTO MOJIEBOTO OOJEKIO
u3laBa 10 BpeMe Ha JBIKeHWe. [IpeoOnamaBaimo € MHEHHETO
(92%), ve obnekaTa He MPETU3BUKBAT OTOJSACHIM MPH CIBHYCBO
rpeere. ['onmsaMm e mporenTta Ha Goiinute (42.6%), choOIiaBaiy 3a
Obp30 mpeTpHBaHe Ha THKAHUTE B OMNPEIENCHH Y4YacThlU Ha
obnexnara. ITourn 90% ot Goiinure ce 4yBcTBAT KOM(OPTHO MpU
KOHTAaKT Ha KO)kara ¢ MaTepusTa Ha nosieBure obnekia. Cropen 1/5
AKATe TpsaOBa na ObaaT m3paboTeHH OT mo-meka Mmartepus. 20%
cboOuIaBaT, ye OONEKIOTO WM YacTH OT HEero NpeIu3BUKBAT
BB3HUKBAHE HAa CTaTUYHO eJeKTpuuecTBO. CpaBHIBANKH ,,HOBUTE™
U ,,cTapute” mosieBn obiekyia cropen 57% oT Go#uuTe CcTapusaT
Moaen kamyduaxx ¢ O mo-mo0bp; MO-ymoOeH; Mo-Majko ce €
n3HocBan u m3bemsBan. binmzo 30% crnomenst, ye KpoWkuTe Ha
HSAKOM OT ofJekiara ca TpeKaJeHO TECHH W OrpaHHyYaBaT
JIBIOKEHHATA UM [PH M3MbJIHEHHE Ha OOitHH 3a1a4u.

Bbhpekr mpeoOnajaBaiiuTe TOJOKHUTENHH OTFOBOPH  HA
MOBEYETO OT 3aJ@J€HUTE BBIPOCH, N0 OTHOIIEHWE Ha
(GYHKIMOHAJIHUTE XapaKTEepUCTHKM Ha HOBUSL THII  IIOJICBO
KaMy(hIaXHO OOJIEKII0, PE3YJITATUTE OT M3BBPUICHUS O MOMEHTA
AHAJM3 TIOKA3BaT HAIMYMETO HA 3HAYUTENHO TOJISIM TMPOLECHT
OTpHLATEIHN OTrOBOPH. [Topajn Ta3u MpUYKMHA € yAa4dHO Ja ObIe
HANpPAaBeH OIBIHUTENECH aHAM3, B KOWTO Ja ObIaT yCTAaHOBEHH
3aBUCHMOCTHUTE HA OTTOBOPHUTE OT HIKOM KAaUeCTBEHH IPOMEHIIMBH
(M3UBNHSBAHUTE 33/1a4d W OT I0Jia Ha aHKETHPAHUTE) U 1a Oble
HAlpaBeHa OILEHKA Ha XapaKTePUCTHKUTE Ha ofiexiara 1o
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pa3nMYHM ~ TOKa3aTead -  ePrOHOMHYHH,  (PU3HOIIOTHYHH,
MacKUpPOBBYHH, PU3UKOMEXaHUYHH, XUMUYHUTE U AP.
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SAIIUTATA HA IUBUJIHOTO HACEJIEHUE B KOHTEKCTA HA
CBBPEMEHHUTE BbOPBKEHU KOH®JIUKTHU

THE PROTECTION OF THE CIVILIANS IN THE CONTEXT OF CONTEMPORARY ARMED CONFLICTS

Tumbarska, A.
Institute of Metal Science, Equipment and Technologies with Hydro- and Aerodynamics Centre “Acad. A Balevski” —
Bulgarian Academy of Sciences, Sofia, Bulgaria, E-mail: y.toumbarski@ims.bas.bg

Abstract: The reasons for the ineffective protection of the civilian population in today's armed conflicts are sought both in the existing legal
framework and in its compliance by the participants in the conflict. It is shown that the roots of the problem lie, on the one hand, in the
inability of IHL to adapt to the realities of modern armed conflicts and the pace of development of weapons technology, and on the other
hand, in the disinterest of states in taking actual steps to mitigate the horrors of the war.

Keywords: PROTECTION OF CIVILIANS, ARMED CONFLICT, INTERNATIONAL HUMANITARIAN LAW (IHL)

Yeo0

OCHOBHHSAT MPaBeH HHCTPYMEHT, KOUTO TPsAOBa Jia rapaHTHpa
3allMTaTa Ha LMBMJIHOTO HACEJIEHHEe 110 BpeMe Ha BBOPHKEH
KOHQUIUKT, € MEXKIYHApOIHOTO XyMaHuTapHo mpaso (MXIT).

B ceBpeMeHHHTE KOH(MIMKTH IUBIIHOTO HACEJICHHUE BBB BCE
MO-TOJIIMA CTEMEH € MPSIKO 3aCErHaTO OT HACHIMETO W CTpaja Haii-
MHOTO OT TOCHeOUUUTEe OT KOoH(IHMKTa. L[MBHIHHTE >XEpTBH WU
paspyleHus ca Aej0 He caMO Ha apMHH U IbpKaBU HE3auUTALIH
3aKOHUTE Ha BOIHATA, HO ¥ HA CHJIM, aHTaxkupanu ¢ MXII.

IlpuuynHnTe 3a HeeeKTWBHATA 3alUTa HA I[IMBUJIHOTO
HACEJICHHE B JHCIIHUTE BBOPHKCHU KOH(IUKTH Ca TMOTBPCCHHU
KaKTO B ChINECTBYBallaTa MpaBHAa paMKa, Taka W B HEHHOTO
Crma3BaHe OT CTpaHa Ha yJacTHHIIUTE B KoH(uuKTa. [lokazaHo e, ye
KOpEHHUTE Ha MpoldiiemMa ca, OT €Ha CTpaHa B HECIIOCOOHOCTTa Ha
MXII ga ce anmanTupa KbM pEJIHOCTUTE HAa ChBPEMEHHHTE
BBOPBKEHU KOHQIIMKTH U TEMIIOBETE Ha PAa3BUTHE Ha OPBKEHHUTE
TEXHOJIOTHH, a OT APYyra — B HE3aHHTEPECOBAHOCTTA HAa AbPKaBHUTE
Jla IpernpyuemMar IeHCTBUTEIHN CTHIIKM 32 CMEKYaBaHE Ha yXKacHuTe
Ha BOWHATA.

Ilonoscenuemo na uueujiinomo HacejlieHue 6

CbEPEMEHHUME 8BOPBIHCCHU KOHPIUKMU

B muHanoro, korato OUTKHTE ca ce BOAEIM Ha OOMHH mojeTa
OTHANCUYeHN OT CeNHINaTa, OposAT Ha IUBIIIHATE JKEPTBH BBB
BOWHHTE € OWJI He3HAYWTeNIeH B CPaBHEHHE C TO3W Ha 3arMHAIIUTE
oM. C pa3BUTHETO HA OpBKeWHAaTa TeXHHWKa, O0COOEHO Ha
BOGHHATa aBuanus, npe3 XX-W BEeK IMBHIHOTO HACElIeHHE CTaBa
M3KJIIOYUTETHO YSI3BUMO OT BOSHHHM atakd. [10 JaHHM OT pasiuyHu
HM3TOYHUIM, TIpe3 BTopara cBeToBHA BOIfHA CHOTHOIIEHUETO MEXIY
IWBUIHU W BOCHHH XepTBH noctura okono 50:50. Bemencreue Ha
ypOaHn3anusaTa U Apyru (HaKTOpH, Mpe3 CIEABAIIUTE JECeTHICTHS
IUBHITHOTO HACEJICHHUE Ce OKa3Ba B IIEHTHPA HA BOCHHUTE IEHCTBHSA
" KbM Kpas Ha Beka Hag 80 % OT jkepTBUTE B KOH(IMKTHTE ca
tuBUIHA. DaKTHTE MOKA3BaT, Y€ Ta3u TEHICHIINS ce 3a1bI00uaBa.

B CBbBPEMCHHUTEC BOWHM IUBUJIIHUTE, )KUBCCIIM BHB BOCHHHUTC
30HHM, CTaBaT )XepTBa Ha OOMOH, KypUIYMH, OT'bH, HMIIPOBH3UPAHU
B3PHBHH YCTpOWCTBa, ApoHOBe. [1, 2] MHOXECTBO LHMBHJIHH
3arMBaT ¥ B TpPaKAAHCKUTE BOWHM, KOHTO dYecTo u30yxBaT
BCJIEAICTBHE HAa KOH(IMKTHTE. EKCIIO3MBHM OCTaThIM yOWBaT H
HapaHsABaT [[UBIIIHY JBITO CIIe] Kpas Ha BOWHHTE, BB3NPEIATCTBAT
CEJICKOTO CTOIAHCTBO M BH3CTAHOBSBAHETO HAa MH(PPACTPYKTypaTa.
Kakrto mo Bpeme Ha KOH(IMKTHTE, Taka M CIIEJ TSAX, OTPOMEH Opoii
OUBUIIHU 3arvBaT 3apaju JIUMIICa WKW OrpaHUYCH NOCTHII A0 XpaHa,
YHCTa BOJIAa U MEJULIMHCKH YCIYyTH, 3aryba Ha IpenuTaHie, CpuHaTa
MKOHOMHKA, OOIIECTBEHH YCIYrd U HHQPACTPYKTypa, 3aMbpCsIBaHE
Ha OKOJIHAaTa cpefa, W JApyra (hakTOpH, KOUTO ca CBBP3aHU ChC
3ama3BaHe Ha 3/ipaBeTo H xuBoTa. Criopen [3], BB BOeHHHTE 30HU
ca 3arMHajid MHOTO ITBTH IIOBEYE XOpa B Pe3ylTaT Ha pa3pylleHa
HH}PACTPYKTypa U JIOMH 3PABOCIOBHH YCJIOBUS, IPOU3THYAIIH OT
BOWHHTE, OTKOJIKOTO AUPEKTHO OT TSIXHOTO HACHIIME.

Cepust nokmagu 3a LeHaTa Ha BoWHuTe ciex 11.09.2001,
ny6uukyBanu ot uHctuTyTa YorchH, CAILL [3], u3Hacs nanHu, ye B
Upak, Adranncran, Hemen, Cupust i [TaKuCTaH KbM CENTEMBPH
2021 r. npubmmsutenHo 432093 nMBHIHU ca 3arMHANN KaTo INPSK
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pe3yiTaT Ha BOHHHTE, a MPHONIU3UTENTHO 3,6-3,8 MIUTHOHA TyIIH ca
3arvHaJIM HENpsKO BbB BOCHHUTE 30HU KbM Mail 2023 r. Cropen
aBTOpHUTE, Hal-Manko 4,5 MWIMOHAa IyoiM ca 3ardHall BbB
BOCHHHTE 30HU ciell 11-u cenTeMBpu; moBeve oT 7,6 MIJIHOHA Aena
moj 5 r. cTpagar OoT OCTpo HenmoxpanBaHe B AdranucraH, Upak,
Cupusi, Memen u Comanus.

[MoHacTosimeM cuTyauusiTa € omie Io-ApamarhyHa. ,,IIpes
2023 . IOJIOXKEHUETO HA IUBIIHUTE BB BEOPHKEHUTE KOHQIUKTH
Oerle M3KIIOYUTETHO TEXKO® [4], orOemsn3Ba [JIaBHUAT CITy)KHTEI
[0 XyMaHUTapHHUTE BBIIPOCH Ha 3acenanne Ha ChBeTa 3a CHI'YPHOCT
Ha OOH mpe3 mait 2024 r., uutupaiiku koHmukTHTe B ['a3a,
Cynan, [lemokpatnuyHa pemyoOnuka Konro, Muanmap, Hurepwus,
Comamus, Cupus u VYkpaitna. Cnopen mpoxmaza, camo OOH
peructpupa moBede oT 33000 LMBHIHM CMBPTHH CiIydash BBB
BBOPBIKEHU KOoH(MKTH 1pe3 2023 1., koeto e ¢b¢ 72 % moBede ot
2022 r. IlpuHYANTETHOTO pa3cesBaHE CBILO OCTaBa OINpeiessiia
XapaKTepUCTHKAa Ha BHOPHKEHHTE KOH(DIMKTH - JO cpejaTa Ha
roguHaTta pekopanute 110 MuiIMOHa IymIM B CBETOBEH Mamad ca
Ownm pascenieHH TOopaad KOHGIIMKTH, TIpecie/BaHe, HACHINE U
HapYIISHUs WX 3JI0YTIOTPeOH ¢ IpaBaTa Ha YoBeKa. KOHIUKTET e
¥ OCHOBHATa NMPHWYHMHA 32 U3YMHUTEIHO BIUCOKM HUBA Ha rimaxg - 117
MIJIMOHA AymH B 19 cTpaHM Wi TepUTOPUM M3MHUTBAT KPH3HUCHU
HHMBa Ha OCTPa MIPOJIOBOJICTBEHA HECUTYPHOCT U JIOPH IO-BHCOKH.

OCHOBHUSAT MHCTPYMEHT 32 3allWTa Ha LUBHJIHOTO HaceJeHHe
BbB BBOPBHKEHH KOH(IMKTH € MEXIyHapOJAHOTO XyMaHUTAPHOTO
npaBo (MXII). Cermacio MXII, B cHTyalMd Ha BBOPBKEH
KOHQUIUKT, BCHYKHM CTPaHH B KOH(IMKTAa, HE3aBHCHMO JalH ca
IbpKaBU WM OPTaHU3WPAHH BBOPHKEHH TPyNH, TpsiOBa na
yBa)kKaBaT M 3aMIUTaBaT IMBIIHNTE, BKJ. KaTO IOJIAraT IMOCTOSHHH
TPYKU Jla TH MIANAT TPH BOCHHUTE CH Olepanud. Ta3u 3ammra
o0XBallla ¥ UBHIIHATA CPea U UMyIIecTBO. ChIIeBPEMEHHO, OCBEH
MXII, xoeTo e BojemIaTa NpaBHa pamMKa B KOH(JIMKT, ce mpuiarar
M eIeMEHTH OT MEXIYHapoIHOTO IPaBO 3a MpaBaTa Ha 4YOBEKa
(MIIITY), koeTo AeiicTBa KAKTO B MHPHO, TaKa U BbB BOCHHO BpeMe.

Cne 3alMTaTa Ha LMBUJIHWATE Ca aHraXupaHu aBTOPUTCTHU
opraam3anuu kato OOH 1 YepBeHNAT KPBCT, KOUTO C€ CTPEMAT 12
TapaHTHpaT CIa3BaHETO W HachbpYaBaHE Ha OTTOBOPHOCTTA 3a
Hapymenuss Ha MXIT u MIIITY, npoBexnar MupoornasBauiyd u
IPYTH MHCHH, OCHTYpSIBAT XyMaHHTapHa MOMOII M TIpeArpHeMaT
penuiia ApYrd MEpKH 3a 3alluTa Ha IMBHIHMTE. B Ta3u mocoka ca
HAaCOY€HU U yCUIIMATA Ha peaulla MEKXAYHAPOAHU XYMaHUTApHU U
MpaBO3alllMTHU OpraHU3aluu.

HesaBucumo ot ycuimsaTa Ha pa3jifiHu HUBA, OUYEBHUIHO €, 4C
HATO  MEXKAYHapOJHOTO  TIPaBO, HHUTO  MEXKAYyHapOIHUTE
OpTaHM3alUH, ca B ChCTOSHUE Ja TapaHTHPAT e(eKTUBHA 3aINTa Ha
IUBIITHOTO HAaCEJICHNE B ChBPEMEHHUTE KOH(INKTH.

Mestcoynapoono npaso ceévp3aHo CveC 3augumama

HA YUBUIHUME 616 6DOPBIHCEHU Kom[mukmu

JlBaTa KJIOHa Ha MEXIYyHapOAHOTO IPaBO, KOUTO MMAT MpsiKa
BPB3Ka C U3MOJI3BAHETO HA CUNA, BKIIOYUTENHO M3IMON3BaHETO Ha
opBxms, ca MexayHapomgHOTO XyMaHuTapHo mpaBo (MXII) u
MexryHapoZHOTO IIpaBo 3a IpaBaTta Ha doBeka (MITUIT).

MXTI perynupa moBeIeHUETO HAa BOCHHUTE CUJIU 10 BpeMeE Ha
BBOPHKEH KOHQUIUKT, Karo IeJTa My e, 9Ype3 HajaraHe Ha
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OrpaHUYeHHUs BbPXY M300pa Ha CPEeCTBA U METOAM Ha BOIOBaHE, J1a
ce CBelle 0 MUHIMYM CTPaJlaHUETO Ha XOpara, y4acTBAIH 10 eANH
WM ApYr HauumH B KoHuukTHuTe. 3a pasziauka ot toBa, MITYII e
NpeIHa3HAaYeHO [a 3allUTaBa TIpakAaHUTE OT 3JI0yNoTpedu OT
CTpaHa Ha COOCTBEHaTa MM JIbp)kKaBa, KaTo perynupa HadHHaA, 110
KOWTO MOke na ObJe HM3MOJ3BaHAa CHIATa B IPABOIPHIIATaHETO.
MITUII, obaue, ce mpwiara HE caMO B MHpPHO BpeMe, HO U B
koHQumKkT. ToBa BOAM [0 3HAYMTENHH 3aTPYAHCHHS IIPH
ONIpeIeNITHETO Ha TNPHIOKMMAaTa 3aKOHOBA paMKa B peaula
CHTyalUl B KOHTEKCTa Ha pa3lUYHU BHUAOBE KOHQIUKTH.
Hampumep, mpu mpoBexJaHeTO Ha HSKOM BHAOBE OMEpAIMU B
MOJKpena Ha MuUpa, BbB ‘BOMHATa cpemly Tepopusma’ M Op.
NpUIOXKMMAaTa 3aKOHOBAa paMKa € OOEKT Ha IPOTHBOPEUHBU
ThiKyBaHus. Twpi karo MXII maBa Ha AbpXKAaBUTE MO-TOISIMA
cBoOosla Ha JeHCTBHE IIpU W3IOJI3BaHE Ha CMBPTOHOCHA CHIA B
cpasaerne ¢ MITUII, Ta3u ocoGeHOCT € OT pemaBamo 3Ha4eHHe 3a
oIlpezieNsTHe Ha 3aKOHHOCTTA Ha M3IIOJI3BaHUTE METOIU U CPEICTBa
Ha BoloBaHe. B moBeueTo koH(uKTH Bozemara pamka ¢ MXII.

MXII npexactapisiBa IIHMPOK HAOOp OT AOTOBOPH, OOMYAHO
NMpaBO, TPHHIWOM W HOPMH, TPAJULIHOHHO  PETYIHpAIIH
OTHOIICHUATA MEXIY IbpXKaBUTE. 3aJbDKCHUATA KBM MEXIY-
HapojHaTa OOLIHOCT ca perJIaMeHTHpPaHH 4Ype3 KOMOHMHAIUs OT
JIOTOBOPH 1 00MYaiHO 1paBo. JIoroBopure ca MICMEHN KOHBEHIIUH,
B KOUTO JBpXKaBUTE OQHIMAIHO YCTAaHOBSBAT OIPEACIICHU
npasuia. Ooudaitnoro MXII e HernmcaHo, a MPOU3THYA OT O0IIaTa
MIpaKTHKa Ha AbP)KAaBHUTE, IPUETAa KaTO MPaBO — TO € CHBKYITHOCT OT
MEKAYHApOIHONPAaBHA HOPMH M NPHHIWIHN, KOHTO ypexjar
3alIMTaTa Ha JKePTBUTE HA BOWHATA, a CHIIO TaKa OTrpaHWYaBaT
METOJHTE U CPEACTBATA 3a BOJCHE Ha BOIHA.

JoroBoproro MXII ce ocHOBaBa Ha roJisiM Opoi IOroBOpH,
no-crenuaaio JKeHeBckuTe KOHBEHUIHMH OT 1949 r. u TeXHHUTE
JOIBIHUTEIIHN TPOTOKOJM, KAaKTO M PeIula IPYrH KOHBEHIMH U
npotokoid. To BKIIOYBA M JOTOBOPH, CBBP3aHH CHC CICHU(PHIHN
OpPBXKHMS, TAaKTUKH WM 3allUTEeHH JHIa H O00eKTH, Karo
KonBenmusra 3a 6nonornanure opbxust ot 1972 r., Konenmusra
3a HexyMaHHUTE opBxKus oT 1980 1., KoHBeHIIMATA 32 XUMHYECKUTE
opbxkust oT 1992 r., KoHBeHImATa 32 MPOTHBONIEXOTHATE MUHH OT
1997 r., Konpennusta 3a kacerbunute 6oenpunacu ot 2010 u mp.

Oownuaiinoto MXII ce ocHoBaBa Ha GanaHca MeXIy BOSHHATa
HEOOXOUMOCT M XyMaHHTapHHTE CbhOOpakeHHs B KOHGIMKTA.
Boennata HeoO6xoaUMOCT € 000CHOBKA Ha MEPKHUTE, HEOOXOMMH 32
MOCTHTaHEe Ha BOEHHA IIeJ, NMPU YCIOBHE Y€ TEe3W MEPKH ca B
cpoTBercTBHE ¢ MXII. XyMaHHOCTTa € UMITepaTHB 3a 00JIEKIaBaHE
Ha CTPajaHMATA M CHAcsABaHE Ha >KUBOTH, KAKTO W 33 XyMaHHO M
YBOXHTETHO OTHONIEHWE KBbM BCEKH WHIUBHA IO BpeMe Ha
KOHQUIUKT. banmaHcupaHeTo MeXAy 4YOBEYHOCTTa W BOCHHATa
HEoOXOJMMOCT ce H3pa3siBa BbB (DyHZaMEHTAJIHUTE INpaBWiia Ha
OMXII oTHOCHO Ouckpumunayusima (CTpaHUTE BBB BHOPBKEHU
KOHQUIUKTH BHHAru TpsiOBa Ja MpaBsT pa3juKa MEXIy LMBWIHH U
OOHIM, KaKTO M MEXIy LUBWIHM OOEKTH M BOCHHHU ILeIH) U
nponopyuonanrnocmma (O6aNAHCHT MEXIy NOCTUTAHETO Ha BOEGHHA
[eJT ¥ [IeHaTa KaTO YOBEIIKU >KUBOTH). JlOBIHUTETHN TPUHINIH
Ha OMXII ca 3agbKEHHETO Jla ce B3eMaT IpeANa3sHH MEpKH 3a
ToIIaa Ha IUBIIIHOTO HAaCEJICHHE NMPEAN U MO BpeMe Ha aTakara;
3abpaHara Ha Oe3pa30oOpHHU aTaku; 3a0paHara 3a MPUYUHIBAHE Ha
HEHY)XHU HapaHsSBaHUs W TpeKoMepHo crpanaHue. OCBEH TOBa,
aTaKyBaluTe TpsAOBa Aa MPEAYNPeIsT LMBHIHOTO HACENeHHEe 3a
MPENCTOAIIA aTaKa, ako 00CTOsTENICTBATa TO3BOJISIBAT TOBA.

IIpomopumoHamHOCTTa O3HA4YaBa, Y€ TpPakAAHCKUTE IIETH
TpsaOBa 1a OBAAT MPONOPIUOHATHN HA BOCHHHUTE ITOJ3H, CIIEUEIICHH
ype3 BoeHHHTe Mepku. Criopes To3H NMPUHIUI € 3a0paHeHo jaa ce
3aMO0YHe araka, KOATO MOXE Ja Ce OYaKkBa Jja MPUYMHH CITydaitHH
LOMBWJIHK XCPTBU, HAPAHABAHC Ha LHWBUJIHW JIMIA WJIA LIETU Ha
rpaXkKIaHCKa COOCTBEHOCT, KOMTO Ouxa OWIM TNPEKOMEepHH I10
OTHOIICHUEC HAa KOHKPETHUTE W OYaKBAaHM BOCHHU MNPEIAUMCTBA.
AHanmu3bT Ha NPOMOPIMOHAHOCTTAa CE OCHOBaBA HA OYAaKBAHUTE
CBIIBTCTBAIlM IIETH M OYaKBAHOTO BOCHHO IPEJVMCTBO, KaTo
pelreHusATa 3a IPOIOPIMOHATHOCT C€ MNPaBAT IpPEAd, a HE Clex
arakara. Onpezensmure (HakTOpH ca TOBA, KOETO aTaKyBalIUAT €
3HAel WM € TpsOBaJo 1a 3Hae [0 OTHOIICHHWE Ha CTPaHUYHHTE
MEeTH M KaKBO BOEHHO IPEAMMCTBO PpasyMHO € OYakBal Ja
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nocturHe. Ha mpaktuka, obaue, ToBa € CHIIHO CyOeKTHBHA OIICHKA,
TBhH KaTO CpaBHSIBA PAa3IMYHU CTOMHOCTU — CBHITBTCTBAILM ILETH H
BOEHHO IIPEAMMCTBO, KOHTO caMH IO cede cu ca TpyJHU 3a
usmepBade. [5] Kakro e orbenszano B [6], KoHIenuuure 3a
HPOIOPIHOHATHOCT ¥ BOEHHAa HEOOXOIMMOCT He ca SICHO
(hopMyIHpaHH, KOETO HE caMO T'H OCTaBsl OTKPHUTH 3a THIKYBaHE U
350ynoTpeba, HO ChIIO Taka TH MIPaBH TPYAHH 32 IIpUJIaraHe.
[MpuHIMIBPT Ha pasrpaHuyaBaHe 3a0paHsABa MPSKOTO H
YMUIIUIEHO B3€MaHE Ha MpPUIlEe] Ha IUBWIHM IpakKAaHU U OOEKTH.
[locneanuTe ca 3alIUTEHN HE caMO OT IPEKH, HO U OT 0e3pa300pHU
araku (‘0e3pa3bopHK’ O3HAYaBa ATaKH, KOUTO HE Ca HACOYCHH KbM
KOHKPETHa IeJ, HE3aBHCHMO Haid € LHUBHJIHA WM BOCHHA).
He3aBucumo OT TOBa, Y€ LUBMIHHUTE JIHIA CE MOJI3BAaT OT oOmIa
3aIIMTa CPelly OMAaCHOCTH, KOUTO MOTaT Ja BB3HHKHAT OT BOCHHH
JEUCTBUSI, Te MOTaT CIIy4aifHO Ja ObJaT 3acerHaT OT aTaKd CpPeIry
3aKOHHHM (BOCHHHM) IIENH, HO JOPH M ToraBa TpsOBa ja ce crasBa
MPaBIIIOTO 32 IPOHOPIIMOHAIHOCT U HamafaTessiT TpsiOBa a B3eMe
BCHYKM BB3MOXHHU IpPEANa3sHU MEpKH, 3a Ja U30erHe ciydailHu
epekt BbpXy UuBMIHH. Cropen IOBEUeTO TBIKYBaHMSA, B
KOHTEKCTa Ha CBIIPTCTBAIINTE INETH C€ JOMyCKa HEBOJIHO
YBpEXJIaHe Ha LUBUIIHH, IIPH YCIIOBHE, Y€ € CIIa3eH CTaHAapThT 32
nporopuroHanHocT. ChIriIacHO TakaBa MHTEPIIPETAHs ACHCTBHATA,
KOWTO OKa3BaT BIMSIHUE BHPXY LUBHIIHO HACEJICHUE WM IIUBWIHU
00EKTH, BCBIIHOCT Ca 3aKOHHM, KOraro He ca INPEKOMEpPHH MO
OTHOIICHWE Ha OYaKBaHOTO KOHKPETHO W TMPSKO BOCHHO
npexuMcTBo. C Ipyrm DyMH, JOKaToO B3€MAaHETO Ha IPHIEN Ha
IUBIIIHE € 3a0paHeHo, 3acTpallaBaHETO Ha NUBIIHM JIMIA WIN
YBPEXKIAHETO Ha IIUBIIIHA OOEKTH HE € HEIIPEMEHHO HE3aKOHHO.
Jpyr BaxeH npuHOuO Ha obdnvaitHoTo MXII € mpuHIMOBT 3a
n30sArBaHe Ha INPEKOMEPHO HapaHsBaHE M HEHY)XHO CTpajaHHe,
IpeIHa3HadeH Ja 3alliTaBa KakTo OOWIMTE, Taka M IMBIJIHHUTE.
To3u npuHIWI, 3a0paHsABall HW3MOJ3BAHETO HAa OPBXKHUSA, KOHUTO
NPUYMHSBAT NIPEKOMEPHH YBPEKAAHUS WM HEHY)XHU CTpaJlaHus U
Ha OpPBXKUS, KOUTO ca 6e3pa300pHH 0 CBOSITA CHIIHOCT, CE CUHTA 32
MPUJIOKHM BBB BCEKH THI BhOPBKEH KOH(PIHKT. B choTBeTCTBHE C
HEro ca Ch3JaJeHU W HiAKoM jorosopu (Hamp. KoHBeHuusra 3a
HEXyMaHHUTE OPBHKMSA M JONBIHUTEIHUTE MPOTOKOIH KbM Hes).
Tasn koHBeHIMs 3a0paHsBa W W3IOJI3BAaHETO Ha Oe3pa3dopHU
(HeIMCKPUMUHMpAIIM) OPBXKHUsL, YHETO Ppa3NpOCTPaHEHHE B
OKOJIHAaTa cpela He IMOJUISKH Ha KOHTPOJ WM YMUTO epeKTH ce
pa3npocTHpar BbPXY rojsiMa IUION[ M MO TO3M HAUYMH MOTaTr Ja
HNPUYUHAT 3HAYUTEIHN METH BbPXY IUBIIHU IPa’kIaHA U O0EKTH.
[Tonacrosimem MexIyHapOJHOTO XYMaHHTapHO IpaBO Ce
00CHKIa ¥ OCTIOpBa HA MHOTO HUBA.
[IpunuunuuTe KputHku no otHomenue Ha MXII ca cBbp3anu
C HSKOM HesICHH (OPMYITHPOBKH HJIM JIMIICA HA BaXKHU AC(HHULIUH,
KOETO ITI03BOJISIBA TEKCTOBETE Jia OBAaT THJIKYBaHHM IO Pa3INYHH,
MOHJIKOTAa HANBJIHO MPOTHBOINOJOXKHK, HayMHU. ToBa He camo
Npe/ICTaBIIsIBA MMPAKTHYECKH MpobieM npu npuiaraHeto Ha MXII,
HO ¥ Chb3/1aBa MPEANOCTABKM 3a HEroBOTO HapyllaBaHe. 103H
npobsieM e ocobeHo m3paseH mpu gorosopHoTo MXII, HampumMep
IpHU TPOCIIOBYTaTa ¢ HESCHOTUTE cH KOHBEHIHMS 3a XUMHYIECKHTE
oppxus. Cropen penuna MHEHHs, TaKMBA HEICHOTH ca JIOMyCHaTH
YMUIIUIEHO B TIpoIleca Ha JOTOBapssHE Ha KOHBEHIMUTE W

NpPEACTaBIsABAT KOMIPOMMC, HalpaBeH 3a Ja C€ OCUTYpH
MOJNKUCBAHETO UM OT BOEHHO CHIIHUTE JbPKABU.
Haii-chimectBenara kputuka kbM MXII  or  HIKOJIKO

JIECETHJICTUS HacaM €, 4e TO ¢ 0e3BB3BpaTHO ocTapsuto. [1oBusHO
JI0 TOJIIMa CTeNeH OT KOHBEHIMOHaIHWUTe BoiHH, MXII He e
aJIanTHPaHO KbM JIHEITHHTE TEMIIOBE Ha pa3BUTHE Ha OPBHKUATA U
XapakTepa Ha BOWHATa, a TOBa, CIIOpPEN HAKOM, OM MOTJIO Jla MMa
HeTpeTHaMEpEeHN W HENPEIBUANMH IOCICIUIN B KOH(IMKTUTE
npe3 21-Bu Bek. HescHOTHTE npH onpeaensHe BUaa Ha KOHQIIUKTA,
IPOMEHSIIMAT Ce THUI YJYaCTHHULIM, HEXEJAHHETO Ha CTPaHUTE B
KOH(JIMKTA Ja CIIa3BaT HOPMHUTE Ha MEXTyHAPOIHOTO MPABO, KAKTO
U penuna Apyru GaxkTopu, ch3ZaBaT CEPUO3HU MPEeIU3BUKATENCTBA
npexn npmioxumoctTa Ha MXII. Bee mo-yecto OUTKHTE ce BOIAT B
rpajicka cpeza, KOSITO Ce XapaKTepu3upa ChbC CMECBAHETO Ha
OUBIJIHA W OOWIHM, OMM30CTTAa HA IMBWIHM U BOCHHU OOCKTH H
CIIO)KHA MpeXa OT B3aWMOCBBbp3aHa Tpalcka HH(pacTpyKTypa.
Yecto GoiuuTe HE HOCAT YHHU(DOPMH HIM H3IOJI3BAT LUBHIHUTE
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KaTo ’KMBH LIUTOBE. B TakaBa cpena, Koraro BparbT HE MOXe Oa
Oble pasrpaHuueH OT LHUBWIHOTO HaceleHWe WM feiicTBa B
6IM30CT 10 LMBHIIHH, € HEACHO, HAlpUMep, KaK Ha NMPAaKTHKa MOXe
Ja ce M3IBJIHM (YHIAMEHTATHOTO H3HCKBAHE 32 pasTpaHHYaBaHe
MEXTy LUBWIHM M OOHIM, KakTo M Ja ce OIEHH IpoIop-
LIMOHAJTHOCTTA Ha AajeHa ataka. OcBeH ToBa, Hopmute Ha OMXII u
HAKOM KOHBEHIIMM OIrpPaHMYaBaT 3HAYMTECIIHO H3IOJI3BAHETO HA
HECMBPTOHOCHH OPBXHS, KOUTO B pEIHIla CUTyaluu Owxa Owmimn
MHOTO TI0-XyMaHHH U IIPONOPIMOHATHU OT CMBPTOHOCHATA CHJIA.

Bo3npuemanero Ha MXII kaTo HEyMECTHO B ChbBPEMEHHMTE
yCIOBHSL OT CTpaHa Ha IbPXKAaBU U HEIbPXKaBHH YYaCTHHLHU B
JHEIIHUTE BBOPBXKEHM KOHGIUKTH, KAaKTO M  pa3IHYHUTE
THIKYBaHHUs HA HETOBUTE HOPMH C OTJIE/ IOCTHTAHE HA ONIPEACIICHN
MOJUTUYECKU 1€, BOAU A0 HApyIIaBaHETO My IOJ pa3iIU4HU
¢dopMu M B KpaiiHa CMeTKa MOJKOIIaBa HEroBaTa OCHOBHA IElI.
WuTepecHo e, 4e HAKOM AbpxKaBU, KouTo Hamupar MXII 3a
HECIIOCOOHO Ja ce CIpaBH C JHEIIHUTEe KOHQINKTH, B CBIIOTO
BpeMe ce NMPOTUBOMOCTABST Ha MPUEMAaHETO Ha HOBU KOHBEHIIMH 3a
OrpaHHYaBaHe Ha BHOPBHKEHMATA (HAmp. 3a SAPEHUTE OPBKHS, 33
HAIBJIHO ABTOHOMHHTE CMBPTOHOCHH OPBKEHHH CHCTEMH, U 1p.) C
apryMeHTa, 4e IpHEeMaHeTO Ha TaKUBa JOTOBOPH HE € HEOOXOIIMO,
T KaTo chuiecTByBamoro MXII e HambJIHO aJneKkBaTHO H
JIOCTaTBhUHO, 3a J]a PEryJupa TaKuBa TEXHOJIOTUU.

HapacrBamust O6poif IMBUIHK >KEPTBH TOBOPH KPACHOPEUHBO
3a OrpaHMYCHMATA U HeeEeKTHUBHOCTTA Ha chlnecTByBamoTo MXII.
IIpu ycnoBue, ye HOpMuUTE, ymnpaBisBalld BOWHATa, ca OCTapeiu,
TSAXHOTO NPEBPATHO THIKYBaHE, IMPeHeOpersaHe WM OTXBBPIITHE €
OYaKBaHO U JOHSIKBIE 00SICHUMO.

Cnazeanemo/napywmaeanemo Hna  MXII

Cb6peMerHuUme 6b0PbHCEHU KOH¢J1MKmu

Cnopen o0LIONPHETHTE CXBAIIAHKS, IPOMEHEHAaTa IIPUPO/Ia Ha
BOWHATa, CBBbP3aHA C HEMPEKHCHATO YBEIMYABAHE HAa LUBHIHUTE
JKEPTBM W Pas3pylIeHHs, Ch3JaBa COLHUAIHU OYAKBaHMSI 32
XyMaHH3HpaHe Ha BHOPHKCHUTE KOH(IUKTH, KOUTO TPHHYKAABaT
MOJUTHIINTE W BOEHHUTE CHIM JAa TPOBEXJAT IOJIHTHKA 32
HaMaJIsIBaHe Ha CHITPTCTBALINTE LIETH U Ja pa3paboTBaT OpbKEHHU
TEXHOJIOTHH 3@ HEHHOTO OchliecTBsBane. [7]

Ilpuema ce, ye HauuMHBT Ha BOJEHE Ha e€/1HA BOilHa ce
orpeziensi OT Bb3MOXKHOCTUTE Ha TEXHOJIOTHUTE, ChOOpakeHMATa Ha
MOJWTHINTE W WCKaHWATa Ha obmecTtBoto. Karo wact ot
CBbBpPEMEHHATa BOI{HA, MIOJMTHKATA 32 HAMAIIBAHE HA CTPAHUIHUTE
IIETH Ce ONpenens OT ChIIUTE Te3W (akTopH. Bumpekn oueBmaHO
MOJIOKUTEHATE CTPAaHM HAa HaMEpPEeHWeTO 3a HaMalsiBaHe Ha
CTpaHWYHUTE IIETH, HAKOW HAOJIIOJATeNId CMATAT, Y€ 3aj] Ta3u
MOJMTUKA C€ KPUAT M0-CKOPO INOJUTHYECKM M BOCHHU HHTEPECH,
OTKOJIKOTO XyMaHHH NMOAOYAN.

B nopeauua ot cratuu, oTpassiBally Iporpeca B 3aluTaTa Ha
OUBHUIIHUTE TIPE3 IIOCIEAHHUTE JBE AECETHIIETHS, ITyOIMKyBaHU B
amepukaHckus Qopym ,Just Security mpes 2021 1., e
KOHCTAaTHpaHa JIMIICaTa Ha HANpeAbK, KOATO 3acsra MOBEYETO
BoenHn oneparuy Ha CAILl. Ilutupano e npoyusane Ha Han 1000
MHLIUAEHTA ¢ LUBWIHH, CHOpE] KOETO HAKOHM LIMBUIIHHU >KEPTBU CE
OKa3BaT HE ‘CHIIBTCTBALIM IIETH IpPH HalaJeHHUs Ha BOCHHU LeNH,
a pe3yiaraT oOT IIPeKM aTakd BCJIEACTBUE HA IOTPELIHO
uIeHTH(UIMpPaHe HA IUBUIHU O0CKTH KAaTO 3aKOHHHM BOCHHH IICIIH.
Ot nmpyra cTpaHa, Ha caiita Ha [lemapTamenTa mo orOpaHaTa mMorar
Jla ce mpodveTar JOoCTa M3SIBICHHS M MHTEPBIOTA OT BHCIIECTOSIIH
BOCHHH IIpe3 MOCJICTHUTE TOAWHH T10 TI0BOJ HA CTPAaHHIHUTE IIETH
TIPU OTIpeZeIeHH BOCHHH OMeparyi. BbB BCSAKO OT TSAX ce TBBPIH,
4ye B KOHKPETHHTE CIIydad ca OWiM B3eTH (KaKTO BHHATW ca Owmin
B3€MaHW M B ObJelle IIe NPOab/DKaBaT Ja C€ B3eMAaT) BCHYKH
pasyMHH MepKH, 3a Ja ce H30erHat HempeIHaMepeHH CMBPTHH
CJlyyad WJIM HapaHsABaHE Ha IIUBUJIHU JIMLA.

ChIBTCTBAIUTE IMIETH YECTO C€ BB3MPHEMAT KaTo HEIo
HOPMQJIHO WM  HEU30EKHO BBB  BHOPBXKEH  KOHQIIUKT,
BrarountenHo B MXII u Tpamunusara Ha copaBennuBaTa BOWHA.
Cropen enHo uscienBane [8], Makap M 3aKOHHH, IPEABHIMMHTE
CBIIBTCTBAIllM IIETH Ca MOpajeH NpoOjIeM - HE caMo 3apaan
rojgeMusi Opoil yOUTH LMBHMJIHM, a M 3aIIOTO Ca PEIOBHA U YECTO
perynupyeMa XapaKTepPUCTHKa Ha BOEHHOTO IUTAHUpaHE, T.€.
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3aBHCAT OT OpraHM3anusTa Ha BOHHaTa. 3a pas3iuka oT
CPaBHUTENHO PEIKUTE MHIMAEHTU C HETPEABUICHU, M TOHSIKOTa
HEMpPeABUINMY, CBIBTCTBAINM  ILIETH, IO-MHOTOOpOifHHM ca
CMBPTHUTE CIy4yal OT CHCTEMHHM CBIBTCTBAIlM INETH, C
HpEeIBUIAMH ITOCIIEIUNIHN, KOUTO Ce IBIDKAT Ha IIpaBHiIaTa 3a 00iHN
JeUCTBUS, M300p Ha OPBXKMUS, CTAaHJAPTHH OIIEPATUBHHU IIPOLEAYPH
U BOCHHA JJOKTpUHA. ABTOPBT Ha [8] TBBP/IH, Y€ KAKTO CHCTEMHUTE

CBIIBTCTBAIM  INETH, Taka W CBIOBTCTBAUTE MIETH C
MPOMOPLUHOHATHOCT MM ABOEH e(peKT ca MPUYMHEHH OTYacTH OT
eKCTIaH3MBHM ¥  Pa3pelIMTEeNHH  KOHIENIMM 32  BOEHHA

HeoOxoauMocT. KaTo mpuynHU 32 CHCTEMHHTE CHITBTCTBAILY IIETH
TOM MOCOYBAa CBHIIO OpraHM3allMATa HAa BOJEHETO HA BOWMHA -
WHCTUTYLIMOHAIM3UPAHUTE TpaBuUia, MPOLEeNypH, oOydeHHEe U
Halpe)XeHneTo Ha BoifHaTa. ClemoBaTeNHO, ako Te3H (DaKTOpH,
BKJIIOYATETHO YOSKIEHMSATa 3a BOSHHAa HEOOXOAMMOCT, ce
MPOMEHST, 4eCTOTaTa Ha CTPAHMYHUTE IIETH CHIIO IIe Ce TPOMEHH.

Ilo orHomenme Ha wu360pa Ha OpBXHUS TpsAOBa Ja ce
mojgueprae, ye BOCHHUTE CHJIM Ha J0CTa CTPaHM pasmoyiaraT c
TEXHOJIOTHH, TIpeiHa3HauYeHH (MJIH TIOHE Ch3/IaIeHH ¢ 000CHOBKATA)
Jla HAMaJIAT CTpaHUYHUTE MeTH. V3M0oI3BaHeTO Ha TaKUBa OPBKUSA
(MpenM3HE OPBKKS, CHCTEMH C PA3JIMYHA CTENEH HA aBTOHOMHOCT |
ap.), ob6aue, B MHOTO CIIy4daH € B pa3pe3 ¢ Ta3u 000CHOBKA.

BbB BpB3Ka C HapymICHUsTa Ha MEXIYHApOIHOTO HPABO M
roiemMusi Opoi IMBWIHM JXEPTBU Hail-CEPHO3HM KPHUTHKU THPIIIT
LeJIeHAaCOYCHUTEe yaapH C APOHOBE BHB ‘BOWHATa C TepopH3Ma’.
Brnpekn nmuncata Ha o¢umuanHa WHPOPMALMS, HIKOW JaHHH,
chOpaHH OT JAPYTM HW3TOYHHIM, ca JOCTAThYHO W3Pa3UTEIHH.
Hanpumep, copen uspaencku yuen, mpes anpui 2009 r. 3aeaHo ¢
14 mupepu Ha An Kaiina ca Omnm youtn 687 nuBmiHU — T.€. Hag 50
LUMBUJIHK 32 BCEKU JIMJEP; 3a Bceku Tepopuct ot An Kaiiga umm
TanubaH, yOUT OT aMepUKAaHCKH JPOHOBE, Ca 3aTMHAIN CPEIHO IO
140 makucrannu; obmo Hag 90% OT 3arMHaNUTE TPH CMBPTO-
HOCHHTE pakeTHH yjapu ca HeBuHHH uuBWwiIHH. [9] ITo uHbOpMAanus
B OpHUTaHCKUS BecTHHUK ,,['apaubH* ot 2014 r. [10] ,BoiiHara Ha
Bapak Ob6ama ¢ nponosere B [lakucran nocera e yomna 2300 mymm,
camo 4% OT KOWTO ca MOCOYEeHH KaTo wieHoBe Ha An Kaiima®.
OdeBUIHO €, Ye KOJKOTO M Jla Ce ‘pa3Tsrar’ ONpeleNieHHsATa 3a
pasrpaHMYaBaHe, MPONOPLUOHATHOCT M BOCHHAa HEOOXOIMMOCT,
MOBEYETO OT TEe3W aTaku TPyIHO OMxa MOIJIM Ja ce Hapekar
,,HEOOXOZMMH, 3aKOHHU W CIIPaBeUIMBH, KAaKTO TH IPEACTaBs
CAILl. JlernTuMHOCTTa Ha TaKMBa aTakKH, N3BBPIIBAHHU OT JbPKaBU
kato CAIL, Uzpaen u Pycus cermacno MXII, MUIIY u mpaBoto
MPWIOKAMO KBM H3IIONI3BAHETO HAa MEXAyIbp)KaBHA CHIIA, Ce
MOCTAaBs MOJ] BRIPOC U B PEHIIa APYTU actiekTH. Te3u npobiemu ca
pasriexaaHd MHOTOKPAaTHO Ha 3acellaHMs Ha Pa3lIidHU OpraHd Ha
OOH, Ha KOUTO BBIPOCHUTE JBPXKABU HE YCIIABAT J]a MPELOCTABST
yOenuTesHa npaBHa OOOCHOBKA, a MPEACTABUTENIUTE HA MOBEYETO
OCTaHAJIM HAIlMU KBAJIU(HUIUPAT aTaKUTE KaTo SBHO HE3aKOHHH.

HapymenusitTa Ha MeXITyHapOIHOTO NMPABO ca XapaKTepHH 3a
BCUYKH CBBpEMEHHHM KoHQuuKTH. Hampumep, BBB BoiiHata B
VYkpaiiHa pyCKUTE CHJIM M3BBPUIBAT HETUCKPUMHHAIIMOHHU aTaKH,
BOJICIU IO XHJISITU [UBWIIHH JKEPTBH W pa3pyllaBaHEe Ha MBUITHA
HHPpACTPYKTYypa, Hapeq ¢ APYrH HpecThIuieHus chriacao MXIL.
[11] KakTo pyckuTe, Taka U yKPaWHCKUTE YACTH MAaCOBO H3IIOJI3BAT
KaceTbuHHu Ooenpunack (BbIPEKH Ye He ca mojanucand KoHBeH-
MATa 3a 3a0paHa Ha KaceThbuHHUTE OOCHpHNACH, Te ca aHTAKHUPAHH
¢ Hopmute Ha MXII, koero 3abpaHsBa Ge3pa3OOpPHUTE araku), a
CHIIO W 3a0paHCHHUTE MPOTHBONMEXOTHH MUHH. Kakto otbensizBa
[12], ToBa moKa3Ba KpemIsmio mpe3peHre KbM YOBEIIKUS JKHUBOT,
XYMaHUTApHUTE TPUHIWANN ¥ IOPUAMYECCKATE HOPMH. BbIpekn
npusuBuTe Ha OOH, HM3MON3BaHETO HA EKCIUIO3UBHH OPBKHUS B
HaceJIeHUTEe pPaHOHH Cc€ MPaKTHKyBa IIUPOKO BBB BCHYKH
KOH(bHMKTH U € OCHOBHA NNpUYMWHA 3a CMBbPTTA U HapaHsABaHUATA Ha
nuBKWiIHM. [1o naHHU Ha cimyx0aTa 3a KOOpJAMHUPAHE Ha XyMaHUTap-
uute aeiiHoctn Ha OOH [13], mexay 2011 r. u 2021 r. 238 000
LUBHWJIHM Ca CTaHAIIM JKEPTBa Ha €KCIUIO3UBHU OPBXKHSA; cpeaHo 90
% OT ’KepTBUTE Ha B3PUBHU OPBKHS B HACCIICHU MECTA Ca IIMBIIIHH.

Kakro mocousa noxnanst mpen CC wa OOH 3a 2023 r. [4],
BpEIUTE U CTPaJaHUsITa, IPUYNHEHN Ha [IMBWIIHY, CUTHAIN3UPAT 32
TpeBoKHa Junca Ha cborBerctBue ¢ MXII u MXUIL, a
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PE30JIIOLMNUTE 32 3aIlUTa Ha LUBUIHUTE OT MOCIEIHUTE 25 TOAUHU
0CTaBaT 110 roJsiMa CTEIICH He3a0elsI3aHH.

WutepecHo Ou OMio 1a ce 3Hae KAKBO € OTHOIIEHHETO Ha
OOLIECTBOTO B HAKOM JIbPXKaBH KbM LIMBUIIHUTE JKEPTBH Ha Bpara.

®dakT e, ye cien kpas Ha BoiiHata BBbB Buernam CAILl ce
BB3ABPIKAT OT MIMPOKO Pa3MpPOCTPAHEHO, YMUILUICHO HAaCOYBAaHE Ha
OpBXHMS KbM IUBHIHO HaceneHne. CumTa ce, 4e Ta3W IPOMsHA ce
DKM Haii-Beue Ha 3HAYMTENHHUS CIaj] B OOIIeCTBEHATa ITOJIKpera
B CAIll 3a yOuBaHeTO Ha 4yXAECTpaHHM IMBWIHU. CrHopen
npoyuBaHeto [14], BBIOpeKH TOBa, HPH OMPEICICHH YCIOBHS
MHO3MHCTBOTO aMEpUKaHIM JHeC OHMXa IOJIKpPENWId BHIA
OombapaupaHne Ha HAceleHHETO, MPAKTHKYBaHO IOCICIHO Ipe3
Bropara cBeroBHa BoWna. [pyru asropu [15] cmomenasar
MIPOYYBAaHUS CpeJ aMEepHKaHIM, ITOKAa3BaIll HEIBYCMHCICHO, e
OOIECTBEHOTO MHEHHE CHJIHO TIPEIIIOYnTa HaHACSHETO Ha
OTPOMHHM [UBWJIHM INETH M CMBPT Cpel Bpara Ipex CMBbPTHUTE
cilyqau cpen amepukanckure Ooimu. Cropen mpoydBaHe Ha
Hlampn® [16], 65% oT amepuKaHIUTE MOAKPEPIIST U3IOI3BAHETO
Ha JIPOHOBE 32 HAHACSIHE HAa BB3AYLIHM yIapH B APYTH CTpaHH (HO
ne u B CAILI) cperry 3amo103peHN KATO TEPOPUCTH.

ABTOPBT Ha €IHO OOWIMpPHO HW3cienaBaHe [7] Ha NPUYHHHTE,
nopagu kouto BoeHHute Ha CAIIl, Pycus u Wspaen (abpskaBute
Haif-4eCcTO KPUTHKYBAHH 3apajii [IUBUIHHUTE )KEPTBU) HE U3IIOJI3BAT
NOTEHIMaIa Ha HeJeTaJHUTe OPBXKHUS, 3a J1a HalpaBsT BOWHATA I10-
MaJKO CMBPTOHOCHA, CTHTa 0 MHTEPECHU M3BoIH. Jlomyckaliky, ye
KOpEHHTE Ha Ta3M CUTYalUs ca MHOTO MO-JIBIOOKU OT IIOBEICHUETO
Ha BOCHHATa BBPXYIIKA M IOJUTHYECKUTE JIMACPH, TOM ce
(dokycupa BbpXYy HOJHTHYECKUTE M KYIATYpPHH AaCIEKTH, KOUTO €
TpsA0BAJIO /1a IPUHYIAT BOCHHUTE OPraHU3allMi Ha TE3H CTPaHM Jia
npueMaT HOBH TEXHOJOTMH M KOHICIIIWMH, 3a Ja MHHUMHU3UpAT
[IMBWIIHUTE JKEPTBH HA TEXHUTE oleparuu. Toll ycraHoBsBa, de
JOKOJIKOTO aMEPHUKaHCKUTE, PYCKUTE M U3PACICKUTE HAIMOHAIHU
XapakTepy HEChbMHEHO Ca MPOJYKTH Ha YHHKAIHHUS HUCTOPHYECKH
OIINT Ha BCSIKAa OT TE3M HALWM, U TPUTEC OOPBIIAT MHOTO MAJIKO
BHMMaHHME Ha JKHBOTa Ha uyxzaeHuurte. OCBEH TOBa, BCSIKO OT
MIPaBUTEJICTBATA HA TE3H CTPaHHU € A00pe MOArOTBEHO U BHOPHKEHO
C apryMeHTH 3a OTONbCKBaHE Ha MEXKIYyHapoaHaTa KpUTHKa. I1o
TaKkbB HauWH, BOCHHO-TIOJHMTHYECKHTe pbKoBojacTBa Ha CAIl,
Pycus u U3paen mMar MHOro MaJKO BBHIIHHM WJIHM BBTPELIHU
NPUYMHU J1a MUHMMH3HMpAT LMBHJIHUTE JXEPTBH HA IPOTHBHHKA
ype3 (yHIaMEHTAIHa MPOMsIHA B TAXHOTO BOJAEHE HA BOMHA, T.c.
MONUTHYECKUTE JIMAEPH H3HMCKBAaT OT apMUHMTE CH Ja HAMajAT
BPaKECKHTE LMBMIHM JKEPTBH HE JIO TEXHOJOTMYHO BB3MOXKHHUS
MHHHMYM, & CaMo JI0 HOJMTHYECKH NMPUEMIIMBO HHMBO, Thi KaTO B
COLMAIHO-KYJITYPHO-NIOJINTHYECKNST KOHTEKCT Ha BCSKA OT TE3H
CTpaHM NOJAKperara 3a BTOPOTO € 3HaYUTETHO I10-BUCOKa.

3aknwuenue

B MHOTO cayuanm MexIyHapoIHOIpaBHATa CHCTEMa Ce OKa3Ba
Hee()eKTHBHA II0 OTHOLICHME Ha 3allUTaTa Ha LUBHIHUTE B
CHTyallul Ha BBOPBKEH KoH(ukT. ToBa ce OBKM A0 royisMma
CTele Ha 3HAYUTEIHOTO M30CTaBaHE OT TEMIIOBETE ¥ Ha pa3BUTHE B
CpaBHEHHE C Te3M Ha ocTaHanmure cdepu Ha COLMAIHO-
TIOJIUTHIECKHS JKUBOT, BKJIIOUMTEIHO Ha TEXHOJNOrHuTe. Bhmpexn
MIPU3UBHTE 32 IO-SICHO (OPMYNIHMpaHe Ha HAKOM MEXIyHApOIHH
JOTOBOPH M 3a OCBBpPEMEHSIBAaHE Ha HOPMHUTE Ha IIPAaBOTO Ha
BOI{HATa, 10 BCHYKO JINYH, Y€ HIKOU CTPAHM Ca 3aHHTEPECOBAHH OT
3ama3BaHe Ha CTaTyKBOTO, a IIOCTHTAaHETO Ha KOHCEHCYC II0
OTHOLIIEHHE Ha HOBOTO 3aKOHOJATEJICTBO Ha MEXIYHApOJHO HUBO €
MaJKo BeposiTHO. CieoBaTeIHO, HE MOJKE J1a cé O4YakBa B OJIM3KO
obaemie na 6baat BeBeaeHN hopMaaHu npomenu B MXII, kouro na
OTpa3sBaT MO-THBKABO PEATHOCTTA HA CHBPEMEHHUTE CHUTYaIlUH U
Ila cIayXaT Hal-moOpe Ha kpaitHata men Ha MXII: HamansBaHe Ha
YOBEIIKOTO CTPAJIaHUE U 3arla3BaHe HA YOBEIIKOTO JOCTOIHCTBO IO
BpeMe Ha BROPBKCHUTE KOH(IIUKTH.

B crpanuTe, BozenM BOGHHH AEHCTBUS Ha Uy)XKAa TEPUTOPHS,
U3IJIeXIa HAMA JOCTaThbuHA OOLIECTBEHO-NOIUTHYECKA 3aHHTEpe-
COBAHOCT 3a PEIIaBaHETO Ha MpobieMa ChC CTPAaHUYHHTE INETH. 3a
BOEHHHUTE, MO pa3bupaeMu IMPUYHHHU, OMAa3BaHETO HA I[MBUIIHOTO
HacelleHHe 10 BpPeMe Ha BBOPBKEH KOH(IMKT HE € OCHOBEH
npuopuTeT. 3a MOJUTHIMTE TOBAa € OT 3HAUCHUE 3a BBTPEIIHO- U
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BBHIIHOMONUTUYECKUS UMUK, HO HE M JI0 TakaBa CTEIeH, ue 1a
NPUHYISIT BBOPBKEHHUTE CH CHIM Ja HAMNpaBiAT 3HAYMTEITHU
MPOMEHH B Ta3H MOCOKA. 3a MOBEYETO IPakAaHK Ha TE3H AbPIKaBU
IUBUIIHUTE JKEPTBU Ha Bpara ca HOPMallHU U A0pH ompaBmaHu. C
IpYTH JTyMH, MEXIyHApOIHUSAT ¥ BHTPEIIHUAT OOIIECTBEH HATHCK
ca HEJOCTaThYHH, 3a Ja MOJTHKHAT MOJUTHLUTE Ja Bb3jAeicTBaT
BBPXY BOCHHUTE CH OpraHU3allUu.

MexnayHaponHata oOIIHOCT TpsiOBa 1a HaMepw Ha4yWH Ja
Hakapa Ibp)kaBHTE Ja ce choOpassBar ¢ MXII, He3aBHCHMO OT
HETOBUTE HECHBBPIICHCTBA. BeposATHO €IMHCTBEHUSAT HA4YMH 32
TOBa € 0E3KOMIPOMHCHOTO TBPCEHE Ha CTPOra OTTOBOPHOCT 3a
HapyLIEHUsTa, BOJCIIN O TOJIAM Opoif IUBUIIHH KEPTBH.
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1. Yeoo
ITupoTexHUYeCKUTe  CpeAcTBA  ca  HpeAHAa3HAYeHH  3a
HonyanaHe Ha pa3J'II/I'-IHI/I CIICHaJIHN eq)eKTI/I: TOIIIMHCH,

CBETIMHEH, 3BYKOB, TI'CHEPHUpaHE Ha Tra3, aepo30J000pa3yBaHe,
CHHTE3 Ha Marepuaid. Jo HaCThIIBAaHETO HA TEXHUS ,,3BE3/IeH yac™
(Tpaeur OT 4YacTH OT CeKyHIara JO MHHYTH) OCHOBHATa 4acT OT
JKU3HEHHMS UM IIMKBJI IPEMHUHABA B CbXPAaHEHUE B CHELHATH3UPAHU
CKIaZioBe TIpH moxOpann ycioBus. Camata mpupoia Ha
MHPOTEXHUYECKUTE  ChCTaBH  (MHOTOKOMIIOHGHTHH  CHCTEMH,
BKJIIOYBAIIN HEOPraHUYHU M OPTaHWYHM ChCTaBKHU 1oJ Gopmara Ha
OKHCIIUTENY, TOpWBA, MOIU(UIMpAIIX J100aBKH, CBBP3BAILN
BELIECTBA) I'M [PAaBH MPEPa3ON0KEHH KbM HACTBIIBAHE C TCUCHUE
Ha BpPEMETO Ha NPOMEHH B ChCTaBa W CTPYKTypara, OKa3Balld
BIMSIHAE BBPXY YYBCTBUTEIHOCTTA WM, PabOTOCIOCOOHOCTTA W
OesonmacHocTTa Tpu  ymorpeba. CrapeeHETO ce IBIDKA  Ha
OKHCJIEHHE, XUIPOIN3a U CTPYKTYpHH nedopmarn. OOMKHOBEHO
nmpoTH4a 6aBHO W B 3aBUCUMOCT OT MUPOTEXHUYECKHUS CHCTaB MOXKE
na oTHeMme jaeceTku roaunu [1,2,3].

[IpobneMbT € 0coOGHO akTyaJleH mpe3  MOCJIeIHUTE
JIECETHIICTHsI C MAacoBOTO HaBiu3aHe B EBporma Ha KuTaiicka
MUAPOTEXHUYECKA MPOAYKIHs, KOATO € IIEHOBO e()eKTHBHA, HO C
OCKbJIHa HH(OPMAIIKs OTHOCHO ChCTAaB Ha BJIOKCHHTE MaTEpHAIH,
YCIIOBHSL Ha TIPOM3BOJCTBO, YCIOBHS U CPOKOBE Ha ChbXpaHEHHE. 3a
cBenenne B boirapust e BHeceHa nupoTexHuka obmio 2 684 140 kg,
or 1ax or Kurait - 2 617 950 kg, ot AnGanus - 44 264 Kg, or
Typrws - 19 350 kg, or 'epmanust - 2 179 kg, ot Jluta — 405 kg

[4].

2. Cveépemenno cvcmonnue na npodrema

[IpouechT Ha CTapeeHETO Ha NUPOTEXHUYECKUTE CPEACTBA €
MO3HAT OT MHOIO TOJMHH, HO BCE OIIE MYy C€ OTACNS MAJIKO
BHUMaHKe. CpPOKOBETE UM Ha CKJIQJ0BO ChXPaHEHHE ca MHOTO MO-
KpaTK{ OT Te3U Ha JPYTHTE BHIOBE BUCOKOCHEPTHIHHN MaTepHalIH C
BOGHHO IMpeJHa3HauyeHHe. IIpakTukata € Ja ce MOJMEHST
MIePHOANYHO, HE3aBHCHUMO OT CHCTOSHHETO UM H U3IIOJI3BAHETO UM
KaTo cpeactBo 3a oOyuenune. C HENpeKbCHATO HapacTBAILIUTE
U3KMCKBAaHUS 32 HaMalsiBaHE Ha DPa3XOAUTE, TE3U MOJUTHKH 3a
noxmsHa ca moj Bbhnpoc. OLEHKa 3a CTENEHTa M HUBAaTa Ha
HPOMEHN Haif-4ecTo Ce OCHOBaBa Ha W3CIEIBAHMSA CBBP3aHU C
noxapu B ckianoBe [5,6]. Cinex HpoABIDKHTENHO ChXpaHEHHE
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HACTBIIBAT M3MEHEHHS B ChCTaBa M CTPYKTypaTa, BIMSCIIA BBPXY
OCHOBHHUSI pabOTeH Tporec TOpPEeHeTO  (TPOIBIKUTETHOCT,
NpPEKbCBaHe, BB3NPUEMYHBOCT KbM BB3IUIAMEHHUTENCH HMITYJIC,
TorMHEH edekt, ycroiunsoct). [7]

Hayden uHTepec mpexacTaBisiBa H3y4aBaHETO Ha IPOLECUTE,
BOJICIIM IO TPOMSHA Ha YyBCTBUTEIHOCTTA Ha KOMIIO3HLIUUTE I10
BpeMe Ha cbxpaHeHne. Ciex TPOABIKUTENHO CBhXpaHEHHE
HACTBIIBAT MIPOMEHM B ChCTaBa M CTpykTypara. OT mpoBeneHH
M3CHEBAHUSA M OT IPAKTHUECKH ONUT MOXKe Ja Ce HalpaBH
U3BOABT, Y€ TPH CTapeeHe TyBCTBHTEIHOCTTA KBM Pa3IHIHA
BB3JIEHCTBUS ce yBenudasa. [IpuMep 3a ToBa e AuMooOpasyBalnara
~EpIioBa cmec“ W HeifHUTe MoAM(UKANWK, TpHIaraHa olie B
ITepBaTa CcBeTOBHa BOWHA W INMPOKO H3IOJI3BaHA B OWBIIMS
n3toueH Oinok. Ilopaam wH3moN3BaHETO Ha J(BA HECHBMECTHMU
KOMIIOHEHTa - KaJMeB XJIOpaT U aMOHHMEB XJIOPHJ C TEUeHHE Ha
BpPEMETO M TIPHUCHCTBHE Ha BIlara NMPOTHYAT OOMEHHH IIPOIIECH.
BcenenctBue ce momydaBa HM3KIIOUUTENHO UYYBCTBUTENHHAT KbM
BCSIKAKBU BB3JIEHCTBUSI aMOHHEB XJIOPAT, KOMTO mpm ymoTpeba Ha
JMMHOTO CPEJICTBO CE B3pHBsBA. JMMHHU T€HEPATOPH C TaKaBa CMecC
MIPAaKTHYECKH Bede He Ce MU3IOJ3BAT U Ca 3aMEHEHH OT ChCTaBH Ha
METaJIXJIOpUIHa OcHOBA. Ho, HE € M3K/II0YEeHO HAIMYUETO B HAKOH
nbpkaBu. CIIOMEHATUTE 3aMECTUTENHU ChIIO €A YyBCTBUTEIHU KbM
OBJIQKHSIBaHE, KOETO BOAM IIOBMIIEHHWE Ha TeMIlepaTypaTa u
BB3MOXXKHO camoBb3MuameHsiBaHe [8]. CeluecTByBar pemuna
M3CIIEIBAHHS OTHOCHO NPOMEHUTE HACTHIBAIIN B MUPOTEXHUIECKH
CBCTaBH CHIBPXKAIIM CTPOHIMEB HUTPAT W METAJTHH IIPaxoBe
(Tpacuparny, IBETOINIAMEHHH W OCBETHTEIHN CHhCTAaBH), KAaKTO U 32
BIMSHUETO HA BIAXHOCTTA M TEMIepaTypaTra BbpPXY TEXHUTE
paboTHH xapakTepucTHKU. KaTo MNpOOyKTH Ha CTapeeHeTo ca
UICHTH(UIMPAHN CTPOHLMEB HHUTPUT W MAarHe3WeB XUAPOOKCH]
[9,10]. Bw3peiicTBHeTO Ha BIAXHOCTTA W TEMIIEparypara BbpXY
KauecTBaTa M TepMHUYHATa CTAOMIHOCT HAa CMECH C OKHCIHTEI
CTPOHIIMEB HHUTpPAT ¥ MEXaHM3MBT Ha XHMHYHH IPOMEHH ca
omucanu B [11].

Bra)kHOCTTa M TeMIieparypara B Ja/IeHO CKJIaJ0BO HOMEIICHHUE,
KOETO HE € C KOHTPOJIMPaH KIMMAaT, NPEThPIABAT LMKIMYHU
NPpOMEHM B paMKMTe Ha JieHoHowmuero. IIpomsiHara B
TeMIepaTypara BOAM 10 W3MEHEHHME Ha OTHOCHTEIHATA BIAXKHOCT
Ha BB3AyXa U mpu Hajg 60% BIAKHOCT HACTBIBAT YCIOBHA 3a
KOHJIEH3alsl BPXY IIOBBPXHOCTTA HAa CHXPAaHSBAHUTE MaTepHAIN


mailto:y_boichev@abv.bg
mailto:stanas@mail.bg

Technics. Technologies. Education. Safety. 2024

n 0aBHOTO, HO CHUTYpPHO NpPOHHMKBaHE M B oOeMa Ha M3ICNUAITA.
Edexra ce ycuiBa u 1pu cMsHaTa Ha CE30HHTE.

3a MojenMpaHe M M3CNeBaHE HA HACTBIIBAILUTE NPOMEHU Ce
HPOBEXKIAT EKCHEPUMEHTH NpH (GUKCHpAaHW TeMIieparypa Hu
BnaxHocT [12]. 3a Hy)IuTe Ha apMusATa Ce NPOBEXKIAT YCKOPEHU
KIMMaTUYHH ~V3MUTAaHHUSA, CBHOOpa3eHH C W3NCKBaHMATA Ha
ormenenuaT STANAG 2895 [13]. KputuuHO BakHO € Jga ce
aHaIM3Mpa IUIOCTHO BB3JEHCTBHETO HA CTapeeHETO BBPXY
HMMPOTEXHUYECKUTE ChCTABH 1a CC HPEABUIM HMPOU3THYAILOTO OT
TOBAa BIOIIABAaHE HA TAXHATa TOAHOCT M XapaKTEPUCTUKHM Ha
Oe30macHOCT. BB3MOKHM ~ METOAM 32  PErMCTPUpPAaHE  Ha
HACTBIIBAILUTE MPOMEHH ca IH(pEepEeHLHANCH CKaHMUpAll aHaIu3,
CJIEKTPOHHA MHUKPOCKOIUS, PEHTTEHOCTPYKTYpeH aHamu3, IR
CIIEKTPOCKOIIHSI.

3a M3yyaBaHETO HA  MEXaHM3Ma Ha  CTapeeHe Ha
MMUPOTEXHUUECKUTE CHCTAaBH € HY)KHO IPOBEXKIAHETO Ha COOCTBEHH
HayYHH H3CJIC/[BaHUS, KOETO € CBBbpP3aHO C (akra, 4e 4acT OT
MyONMKyBaHUTE pPE3yATaTH YacTHYHO KOPEIHpaT C IPOBEACHH
eKCIIEPIMEHTH C JhITOBPEMEHHO ChXPAHIBAHH 00pa3Lu.

3. Excnepumenmanna uacm

3a ga ce YCTaHOBM HACTBHIWIM JIM Cca [POMEHH BbHB
(YHKIIMOHMPAHETO HAa NPO(ECHOHATHA KATErOPUS MMPOTEXHUYECKH
CPEICTBA 3@ YBECEJUTEIHH IIE€IM, KAaKTO M OE€30MacHOCTTa Ha
W3MOJ3BAHETO MM 0Osixa TOAOpaHH 00pa3lu  IeICHACOYCHO
CKJIQ[IOBO CBHXPaHsIBaHH B MPOAbDKeHHEe Hax 9 roauuu (mpu
JIOITyCTHM TapaHIIMOHEH CPOK 2 TOAWHH)

- 120 mm 3Be3aHU 60MOH — TPHLIBETEH OT'BH;
- 200 mm 3Be3anHu 6oMOM — ,,CBeTKaBULA™;
- 310 mm 3Be3aHU 6oMOUM “Kaszanmbiika po3a”

OOwmsaT BuI Ha KOHCTpykuusita Ha 120 mm u 200 mm
3Be3JHUTE OOMOU ¢ equHUYeH eeKT e mokas3aH Ha ¢ur. 1

OcHobeH cbemab

[IpexogeH cbcmab
Bvansamernumener coemab

@ur. 1 O6u1 Bz Ha 3Be3Ha GomOa (1-TexcTren Ky 3a
3axBallaHe [IPU 3apexaaHe; 2-TPUCIOEH KOPITyC OT KapTOHEH!
nonyctepy; 3-pa3puBeH 3apsiy; 4-TIMpoeIeMeHT ,,38e31a"; 5-
TIPOBOHHMIIY 32 EJIEeKTPO3alanka; 6-IICTaHINOHEH 3aKbCHUTEI
ot npecoBal J]JOB-1; 7- yrurbTHeHHE 32 3aKBCHUTEIS OT
namyunu koHiu u 1[-200; 8-enexrpo3amnanka ¢ MeaHa rumsa; 9-
KOHTEWHep 3a M3XBBPILAILI 3apsiz /KapToHeH kopiryc/;10-
merareneH 3apsaa JJOB-4; 11-ynapTHeHue /Tamna ot keve/ .

OTaenHUTE eJIEMEHTH ca:
- Merarenen 3apsn;

- JlucraHIMOHEH 3aKbCcHUTEN (KapTOHEHa IImyna ¢
npecosad /1Ob nnu Tpacupar cberas);

- Pasmpscksai 3apsin;

- CBCTGH.[I/I 3BE€3/I1 OT TPH CJIOA NPECOBAHU MUPOTEXHUIECKU
CbCTaBU (3aHaJ'II/ITeJ'IGH, NpEeXOa€H U OCHOBEH CT)CTaB).

OcHo8eH CbCmag 3a HCHIMU 36€301.:

54% GapueB HUTpaT, 5% cTpoHIHeB KapOboHaT, 19% MIID-4,
14% xpuonurt, 8% UaUTON.

OcHogel cvcmag 3a uepeeHu 36e30U.
60% ctponuues Hutpar, 17% MIID-4, 8% PVC, 6% uautomn.

66% ctponuueB HuTpat, 14% MIID-4, 14% xekcaxiaopOeH301,
6% uauToI.

OcHogen cbemas 3a 3e/eHu 36e30U:

66% OapueB HuTpar, 14% MIID-4, 14% xexcaxnopbenson, 6%
HJUTOJL.

70% OapueB HuTpat, 8% 1AM, 16% PVC, 4% komodon, 2%
HHJI. MacIIo.

OcHosen cvcmas 3a benu 36e30u.

65% ©OapueB nutpar, 7% kamueB Hutpar, 20% IIAM, 2%
KpHONUT, 6% UAUTOIN.

31% OapueB nHutpat, 37,5% kamueB HUTpar, 5% MarHesui,
13,5% 1AM, 13% uaurou.

Tpacupawy cvcmaeé 3a 3axvcHumenume Ha 310 MM 36e30HuU
bombu:

62% ctponumeB HUTpaT, 22% MIID-4, 2% [1AM, 8% PVC, 6%
HNATOJ.

50% ctponnmeB Hutpar, 15% MIID-4, 15% IIAM, 12.5%
PVC, 7,5% unuron. +0,5% rpadur!

BroHIlleH AuamMeThp Ha mpecoBaHuTe 3Be3au - 16,5 mm.
Bpeme Ha u3rapsiHe Ha IIBETOIUTAMEHHUS ChCTaB — 5 - 7' S.

BucounHa Ha pa3npbcKBaHE Ha 3BE3OHATE OOMOHM mpH
uscrTpesnBane nojx srea 85°- 90° — Ham 195 m.

ExcniepumenTtanHoTo m3cTpenBaHe Ha obmo 90 Opost crapenu
MUPOTEXHUYECKH H3IIENUsI OT TPUTE CIOMEHATH pa3Mmepa Oe
I/lSB'pr_HCHO Ha UW3NUTATCICH I1OJIMI'OH qpes HaHpaBHﬂBaLLII/I
TJIQIKOLEBHU OE3IIEBHU CTOMAHEHHU TPBOM ChC 3aBapeHU JbHA
(MopTHpH) OT CBOTBeTHHTEe KamuOpu. Ilapamerpure Ha
YCTpOMCTBaTa 3a W3CTpeNiBaHe (IbJDKMHA HA IIEBTA, BBTPELICH
UaMeThp, JcOeIMHa Ha CTEHAaTa) OTrOBapsAT Ha M3UCKBAHUATA
Ha 3aBOJIa MIPOU3BOJIUTEN, OTPA3EHH B MPHIICKAIINTE HHCTPYK-
nun 3a O6e3omacHa ynorpeba. Br3miaMeHsBaHETO Ha H3XBBPII-
mMs 3apsi CTaBa MOCPEACTBOM BrpajeHaTta B H3JCIHETO
elekTpo3anaika OT 0Oe30macHO OTCTOSIHME C TMoJlaBaHe Ha
MIOCTOSIHEH TOK.

3.1. Pezynimamu om npoeedenume cmpeiou

Cnen w3nuraHe 3Be3mHUTEe O0MOM ¢ xamuOpu 120 mm u 200
MM ce wu3gMrHaxa Ha HeoOXoguMmaTa BHCOYHHA, KBICTO
JIMCTaHIU-OHHUTE UM 3aKbCHUTEIN aKTHBHpaxa
pasnpbCKBAIIUTE 3apsAIH OT 3BYKOBO-CBETJIMHEH CbhcTaB. [lpu
noBeueto u3genus Oe HaOmomaBaH cinab 3BYKOB ek,
CBIPOBOJICH C TBBPAE C€1ab0 pa3npbCKBaHE Ha 3alalCHHUTE
MIUPOETIEMEHTH ,,3Be31u . [Ipy HAKOIKO 3Be31HH OOMOU YacT OT
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3BE3/IUTE HE CE 3alajihxa, a HAKOM OT IHPOCJIEMEHTUTE ce
pasnanBaxa C OCE3aeMO 3aKbCHEHHE CleJl pa3puBa Ha
U3JEINETO W T3jaxa Ha 3€MHaTa MOBBPXHOCT TOPSILH.
Habmronenusara mokasaxa OaBHO-ropsmu (Hax 15 cexkyHam)
3BE3/IM OCTABSIIM HAKES)KEHA KOMIIAKTHA IIIaka Ha 3eMsTa. J[Ba
Opost ot 3Be3HMTE OoMOM ¢ kKamuObp 310 MM ce m3murHaxa Ha
HeoOXouMaTa BHCOUYHHA, HO pa3puBHATE UM 3apsau oT J10b-2
He cpaboTHXa W W3IENHATa IPOAB/DKHXa II0JieTa CH 110
napabona KpM 3eMiaTa. Benencrsue Ha ymapa O6e peructpupana
cuiHa nedopMals M paskbCBaHE Ha KOPITYCHTE Ha 3BE3IHUTE
CHapsH, CHIIPOBOJICHU C Pa3sIMIIsBAHE Ha ChabpkaHuero. Ilo-
Mainko oT 10% oT u3cTpenstHuTe U3Jeus He ToKa3axa HUKaKbB
nedeKT U cpaboTHxa ChC 330BOJIUTENICH €EKT.

N B nmBara ommra ¢ kamuObp 310 mm  pesynrature ca
UJICHTUYHH.

@ur. 2 [MoarotoBka Ha MioIIaaKa 3a u3cTpensane Ha 120 mm
3BE3IHU OOMOH.

Our.
“Kaszannbiika po3a”.

3 TTagnana wa 3emsara 310 mm 3Besgua OomOa

IIpuunnaTa 3a TOBa NOBEICHUC HAI-BEPOSATHO c€ IBIDKU Ha
TpacHpaiiust CbCTaB, M3IOJN3BaH IIPU  HampaBaTa Ha
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JUCTAaHIIMOH-HUA  3aKbCHHUTEN. HacTenumure mnpomeHn B
mpoleca Ha CbXpaHEHHE ca IPUYMHA 3a HaMajlsiBaHEe Ha
CKOPOCTTa Ha TOpPEHE, BCIECJICTBHE HA KOETO OTHEBHAT MMITYJIC
HE JOCTHUTa 10 Pa3sNpbCKBALIMA 3apsi M HM3JEIMETO Taja Ha
3emsiTa. OT UTHPaHUTE MO-TOpE JAHHU CE BIDKAA, Y€ IPOMEHHI
HACTBIBAT KAaKTO B OKHCIUTENS - OT CTPOHIMEB HHUTpAT MO
CTPOHIIEB HHUTPHUT, Taka M TOPHBOTO - OT MarHesui o
MarfHe3ueB OKCHI M XHIPOOKCHI. ToBa BOAM 11O NPOMSHA B
ONTHMAJIHUTE TPOMOPIHHU 3a MOJIbPKaHE HA TOPEHETO, OCBEH
TOBa HANMYMETO HAa MHEPTHH NPOAYKTH OT MPEThPIEHUTE
XUMUYHH TpaHchopMa-IMM € JONBJIHMTENHAa Oapuepa 1o
OTHOLICHHWE Ha pPa3NpocTpa-HABaMA ce (POHT Ha TrOpeHe.
BrusHue oka3sBa M MO-TOIAMAara XUTPOCKOMHYHOCT —Ha
CTPOHIIMEBUSI HUTPAT B CpPaBHEHHE C JAPYTUTE TPHUBUAIHO
M3II0JI3BAaHUTE KaJlieB U GapHeB HUTpaT.

O‘{eBI/I,I[HO C(I)GKT'BT € HE caMO 3ary6a Ha q)yHKI_[I/IOHaJ'IHOCT, HO
NpeacTaBjiiBa ONAaCHOCT 3a HaMupalid C€ B 0JIM30CT Xopa,
JABMOKUMO U HEABMXKUMO UMYIIECTBO.

3aknwouenue

1. INoTBBpkaaBa ce HaKTHT OTHOCHO CHJIHATA 3aBUCHMOCT Ha
MEXaHMYHUTE CMECH, BKJIIOYBAIIM HUTPATH W METAIHH IpPaxoBe
KbM HaJM4YUe Ha BJIara.

2. HpOL[eC’I)T Ha XUMHUYHU B3aPIMO,Z[efICTBPI9[ MEXKAY OKUCIUTEIS
1 METaJla IPpOTUYa Ha I'paHUlaTa Ha KOHTAKT MEXKAY YaCTULHUTE U
Ha MOBBPXHOCTTA UM CC€ OTJIaraT HOBONOJIYUYCHUTE IMPOAYKTH, KaTO
TOBa BOOH 00 3a0aBsiHE Ha Tponeca Ha TOPEHE.

3. B nmoBe4YeTo MUPOTEXHUUCCKH CPEJICTBA Ca HAJIUYHU HIKOJIKO
pa3IMYHU 10 ChCTaB U (PYHKUMHM MEXaHWUYHH CMECH, KOUTO Haii-
YecTO ca BKIIOYEHH IIOC/IE/IOBATEIIHO B OTHEBATa Bepura. 3a IbJIHO
OLICHSIBaHE HA IIOBE/ICHUETO MM NP ChXpAaHEHHE € HEeO0OXOANMO
W3CIEIBAHETO HAa BCHYKM CHCTaBH M ONpPENCIIHETO Ha Haii-
MOAATIMBOTO Ha M3MEHEHHs 3BEHO, KaKTO M KOM (haKTOpPH OKa3Bar
Haif-CHJTHO BIIMSIHHE BHPXY Oe3omacHara yrmorpeoa.

4. HarpymnBaHeTo Ha COOCTBEHH IOCTOBEPHH NAaHHH OTHOCHO
ropecroMeHaTiuTe mpobieMu O HAMAIMIO PHCKAa OT MHUIMICHTH
HpH ChXPaHEHHE, TPAHCIIOPTHPAHE U YIOTpeOa Ha MUPOTEXHUUECKH
CBCTaBHU U U3/IEIHS.
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Introduction in the management system at Kozloduy NPP supporting Process 8
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Abstract: According to Art. 3 of the Bulgarian Safe Use of Nuclear Energy Act, nuclear energy and ionizing radiation are used in
accordance with the requirements and principles of nuclear safety and radiation protection in order to ensure the protection of human life,
health and living conditions of current and future generations, the environment and material values from the harmful impact of ionizing
radiation. Persons responsible for facilities and activities under this Act shall establish and maintain an effective safety management system.
INTEGRATED MANAGEMENT SYSTEM, NUCLEAR FACILITIES,

KEYWORDS: TRAINING AND QUALIFICATIONS SYSTEM,
PROTECTION OF NUCLEAR INSTALLATIONS

1. Introduction

Pursuant to Article 8 of the Regulation on ensuring the safety of
nuclear power plants, the operating organization develops,
implements, evaluates and continuously improves the management
system-the main objectives of which are to ensure and enhance the
Kozloduy nuclear power plant (Kozloduy NPP) safety, and
encourage and support a high level of safety culture of the
personnel.

The management system combines all components of management
in such a way as to allow all the requirements for the protection of
human health and the environment, the provision of physical
protection and quality assurance, the financial aspects and other
needs of the operating organisation to be considered jointly with
safety requirements so as to avoid potential negative impact on
safety.

In the Declaration on the Quality Management Policy of Kozloduy
NPP, the Management defines its strategic goal for safe, efficient
and environmentally friendly energy production, for the realization
of which it undertakes to maintain and continuously improve an
Integrated Management System that combines all requirements
regarding the activities in line with certain priorities such as:

- Provision of competent, motivated and qualified personnel;
- Education in a culture ensuring a high degree of safety;

- Development of a company culture in which qualifications play a
key role;

- Effective use and management of personal and corporate
knowledge;

- Stimulating staff to acquire the necessary knowledge, skills and
work attitudes.

2. Training and Qualifications System

Through appropriate training it is ensured that each member of staff
is made aware of the importance and significance of the work they
perform and of how their work contributes to the safety of energy
production and to the achievement of the Company’s objectives.

Employee training is designed to familiarize participants with the
ideas and content of the applicable standards (ISO 9001, 1SO
14001, etc.) and with the specific tasks and responsibilities for
implementing the System, for preparing it for certification and
maintaining it. All managers and specialists with a direct
involvement or are affected, albeit indirectly, by activities or results
related to the planning, design, documentation, implementation,
application, maintenance or development of the System must
undergo training.

The established education and training process covers the
organisation, management, implementation and control of all
training and retraining activities related to the acquisition of the
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qualifications required for the job, the maintenance and upgrading
of qualifications, the recognition of legal capacity and the control of
qualifications.

All planned and conducted activities related to training or to actions
aimed at achieving the specified level of competence are evaluated
based on the set objectives and on the attitude to safety.

3. Processes of the Integrated Management System of
Kozloduy NPP

The integrated management system ensures coherent
implementation of all requirements regarding nuclear safety,
radiation protection, occupational health and safety, environmental
protection, security, quality and cost-effectiveness, taking into
account the interaction between technical, human and organisational
factors, thus ensuring the overriding priority of safety in the
operation of nuclear facilities and the maintenance of a high level of
safety and security culture.

This is achieved through the implementation of the Training
and Qualifications Management System SP.8.

In order to apply the declared policies and objectives of Kozloduy
NPP, a set of processes of a MS (Management System) are
defined and described in relevant controlled documents (cards).
The MS processes are structured in three groups:

Management processes: they ensure the effective operation of the
MS, determine how the Company is organised and managed, how
the necessary resources are provided and how the effectiveness of
the MS is evaluated and managed;

Key processes: they are of strategic importance, implement the
Company’s mission, their results are critical to the achievement of
set objectives and are key to the Company’s financial status;

Supporting processes: they provide the necessary resources,
infrastructure and conditions for the effective implementation of the
processes.

The MS of Kozloduy NPP is built taking into account the specifics
of the organizational structure and management of the Company,
the real processes and best practices, and is oriented towards a
future development with the participation of all staff.

The management system enables the identification, recording and
planning of activities for the implementation of:

- all applicable regulatory requirements related to the Company’s
operations;

- the requirements of stakeholders;

- the principles and requirements laid out in the documents of
IAEA;

- the requirements of other currently acting rules and standards
applicable to the Company.
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The MS of Kozloduy NPP is built in accordance with GS-R-3

“Management system for facilities and activities” with
consideration of the requirements of ISO 9001 “Quality
Management ~ Systems.  Requirements,” 1SO  14001:2004,

“Environmental Management Systems” and OHSAS 18001
“Occupational Health and Safety Management Systems.”

NPP Kozloduy EAD’s MS is based on the process approach as the
main means of accomplishing the tasks arising from the objectives
set for the Company.

Kozloduy NPP EAD has established mechanisms for continuous
verification and evaluation of the effectiveness of the
implementation of the MS requirements.

4. Management of processes and activities
4.1 Process Development:

- Process type;

- Process objectives;

- Stakeholder expectations;

- Description and sequence of implementation;

- Process leader and responsible party;

- Process inputs and outputs;

- Resources;

- Applicable process requirements - specific, regulatory, safety,
health, environmental, security, quality and economic;

- Process monitoring and measurement indicators. Control
methods;

- Risks involved in process activities;
- Structure and key activities and sequence of implementation.
4.2. SP.8. Staff training and qualification

The main objective of the process is to provide trained, qualified
and competent personnel for performing the activities related to the
operation of the nuclear facilities.

The training and qualification process covers:

- analysing, planning and requesting the required staff training;

- development of training programs;

- organising and delivering the training;

- monitoring the staff qualification;

- evaluating the effectiveness of staff training.

The responsibilities for the process are carried by the following:

Head of the Educational and Training Centre (ETC) (process
leader): manages, coordinates and controls the activities of the
training process and supervises the qualification of the staff of
Kozloduy NPP EAD and of external organizations;

Head of the Planning and Organization Department
(responsible party): plans, organizes and reports on the initial and
continuing specialized training of the staff carried out at the ETC or
at other licensed training and education organizations; ensures the
application of a systematic approach to training in order to enable
analysis and design of the training and evaluation of its
effectiveness.

Head of the Educational Department (responsible party):
provides the preparation, implementation and evaluation of the
requested training by the Company’s units and external
organizations. Organizes the development of teaching materials and
technical teaching tools for theoretical, incl. electronic, learning and
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practical training. Organizes, supervises and participates in the
assessment of theoretical and practical training.

Head of the Simulator Department (responsible party): manages
and organises the process of development and implementation of
simulator training at the ETC, in accordance with the standards,
documents and best practices established in the Company.
Supervises the maintenance of compliance between the simulator
and the reference unit.

Subordinate Unit Managers: responsible for analysing and
defining the specific knowledge and skills required for the
performance of the activities and tasks by those holding the range of
positions in their units, scheduling and requesting the training
required for the unit personnel, supervising the delivery of on-the-
job training and giving the applicant permission for independent
work.

4.3. Structure of the SP.8 training and qualification process
SP. 8.1.1. Analysis;

SP. 8.1.2. Design;

SP.8.2.1 Development of training materials;

SP.8.2.2 Material and technical support;

SP.8.2.3 Provision of trainers;

SP.8.2.4 Organizing personnel training by NPP and external
organizations;

SP.8.3.1 Conducting theoretical/practical training;
SP.8.3.2 Conducting simulator training;

SP.8.4.1 Conducting examinations before the DEB (Departmental
Examination Board);

SP.8.4.2 Conducting examinations before a QEB (Qualification
Examination Board);

SP.8.5.1 Training effectiveness analysis.
4.4. A systematic approach to training

One of the most important requirements for the safe and reliable
operation and maintenance of any nuclear power plant is the
availability of competent personnel. The Systematic Approach to
Training (SAT) is a quality assurance system aimed to ensure the
competence of the plant personnel.

SAT is a globally recognised training standard, including the
achievement and maintenance of qualifications and competence of
the nuclear power plant personnel.

SAT is an approach to specialised training that ensures a logical
progression from the identification of the competencies required to
perform a job, through the development of relevant curricula, to the
delivery of specialised training and subsequent evaluation of the
effectiveness and quality of that training. Its implementation is
mandatory for the nuclear operator under the provisions of the
Bulgarian Safe Use of Nuclear Energy Act.

4.5. Forms of training
- Theoretical

The theoretical training is aimed at the acquisition of the
knowledge necessary for the performance of work tasks and is
conducted in the form of lectures, seminars, interactive computer-
based training and self-study under the guidance of a trainer. It
includes training in the NPP regulations and normative documents
in force, training in general technical subjects related to NPP
technology and equipment, and specialised training to acquire
knowledge of the Kozloduy NPP technological structure, its
technological process and the serviced systems and equipment.

- Practical (to acquire the practical skills needed to carry out work
tasks):
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On-the-job training takes place in a real work environment and is
conducted by mentors — highly qualified NPP personnel with the
necessary professional qualifications and extensive work experience
in the relevant position. The training is carried out using pre-
developed methodological materials (“Instructor’s Manual®“ and
“Work Performance Standards” (WPS)/checklists/exercises) and/or
work procedures/instructions/technologies, real working equipment,
tools and devices for carrying out the specific activities:

- At the workplace;

- Simulator (for the acquisition of the knowledge and skills and
forming the attitudes needed to perform the work tasks);

- Electronic - using the ESTRA e-learning platform of the
Kozloduy NPP;

- Application of interactive training methods.

Interactive learning is based on the learners’ interaction with the
learning environment which serves as the domain in which the
experience is learned. The instructor is a fully engaged participant
in the training process and his/her experience serves as the main
source of knowledge. The instructor does not provide ready-made
knowledge but stimulates (provokes) the search for independent
solutions. Compared to traditional learning, interactive learning
changes the interaction between the instructor and the learner: the
instructor’s activity is subordinate to the learner’s activity, his/her
task is reduced to creating conditions for the development of their
initiatives. The instructor’s role is not that of some sort of filter
selectively passing educational information but of functioning as an
assistant in the work and being one of multiple sources of
information. The topic of interactive learning acquires special
relevance in the conditions of widespread dissemination of
information technologies in education. They allow the creation of
interactive training programs which provide learners with additional
assistance in mastering the learning content and in the development
of cognitive activities.

The use of interactive learning models require modelling of life
situations, use of role plays, collaborative problem solving, among
others. It excludes the domination of any participant or of any idea
in the learning process. Interactive learning is a special form of
organization of cognitive activities. Interactive learning has quite
specific and predictable goals. One of these goals consists in the
creation of comfortable learning conditions in which learners feels
at home, in their own intellectual environment, so that the learning
process can become productive.

The essence of interactive learning lies in the fact that the learning
process is organized in such a way that virtually all learners find
themselves involved in the cognitive process, i.e. they have the
opportunity to understand and reflect on what they know and think.
The learners’ collaborative activity in the learning process, in
mastering the material, means that everyone makes their individual
contribution and there is in practice an exchange of knowledge,
ideas etc. All of this happens in an atmosphere of goodwill and
mutual support, which allows not only the acquisition of new
knowledge but also the development of cognitive activity.

5. Conclusions

The implementation of the Training and Qualifications
Management System SP.8 in the Management System of Kozloduy
NPP aims to achieve the following:

- Acquisition of knowledge and competence through training,
instruction and self-study;

- Staff motivation;

- Development and implementation of an approach and uniform
criteria for safety culture assessment;

- Personal awareness of the importance of safety;
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- Development of the management system capabilities for self-
learning and shaping the vision of the “professional job worker in
the field of nuclear energy,” and enhancing the safety culture and
leadership skills of the managerial staff.
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device developed by the team are also.

Keywords: HYDROACOUSTICS, CONTROL, EXPLOSIVE DEVICES, CHARACTERISTICS

1. Introduction

Sound waves propagate in water with the least attenuation. This
property of theirs is used in almost all activities in the study and
exploitation of the World Ocean, which occupies about two-thirds
of the Earth's surface. The hydroacoustic data channel is essentially
the only one that provides most activities[2] below the water surface
without a mechanical hard connection between objects. The specific
features of the propagation of hydroacoustic signals[1] determine
the characteristics of the equipment for management and control of
underwater objects along a hydroacoustic channel.

2. Requirements to the hydroacoustic system for

controlling explosive devices
The hydroacoustic control system must be reliable and fail-safe.
It must provide secure triggering of the embedded command in the

managed object. The use of explosives implies a maximum distance
between the controlling and the controlled object. Of particular
importance is the possibility of false positives, which must be
minimized. This implies the development of complex codes with a
very low probability of repetition.

3. Exposure

On the basis of the above requirements, a system for the
management of underwater objects has been developed [3]. It is
designed to manage the condition of underwater objects (including
explosive ones) on a hydroacoustic channel by means of

transmitting and receiving coded signals. The appearance of the
system is shown in Fig.1.

Fig. 1. Management and control system of explosive devices : on the left - emitting antenna, in the center - command electronic unit and
on the right - receiving device

The management of the specified objects is carried out by a
command and control device (in the center of Fig. 1) by means of
receivers located in/or on the underwater objects (the right part of
Fig. 1).

The system consists of a surface control unit with a emitting
hydroacoustic antenna and executive devices, including a receiver
and a receiving hydroacoustic antenna (fig. 1.). Control is carried
out by means of hydroacoustic signals, coded in a way that ensures
a minimum probability of false operation.
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It is possible to broadcast up to 19683 coded commands in the
frequency range 1030 kHz from the surface control unit to the
executive devices.

The desired command is selected from the keyboard, which is
displayed on the digital display. This command corresponds to a
specific code sequence of electrical signals. The synthesizer forms
signals with preset fill frequencies. From the output of this module,
a pulse code combination with fill frequencies in the range of 10 to
30 kHz is obtained. The resulting combination is fed to an
amplifier. Amplified electrical signals are fed to the hydroacoustic
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antenna, for conversion into acoustic signals and broadcast into the
aquatic environment.

Depending on the needs of the receiver of the system, the
corresponding number of code combinations for decoding
("activation", "neutralization”, "liquidation", etc.) are placed. Three
programming options have been developed.
during production in factory conditions;
with external memory;
with a remote coding device (programmer).

Coding takes place before placing them in the water.

The main tactical-technical parameters of the described system
are given in table 1 :

TABLE 1
range of action, depending on hydrological | up to 2000 m
conditions
broadcast frequency range 12 - 30 kHz
amount of code combinations 19683
time to broadcast one command uptol15s
probability of accepting another code <0.001

4. Application

The institute also developed means of protection using an
explosive substance. Yeah, they're like that:

- remote controlled explosive device

- remote controlled protective charge.

The remotely controlled explosive device is a system of a war
body lying on the bottom, with an electronic detonator and a
hydroacoustic receiver (fig. 2.).

The electronic detonator and warhead act as an anchor

Fig.2. Remote controlled explosive device

The remotely controlled protective charge is a system of an
anchor, a warhead placed on the bottom but detonating at a certain
distance from the bottom, with an electronic detonator and a
hydroacoustic receiver (fig. 3).

When a detonation command is given, the warhead first
detaches from the anchor, begins to float and detonates after a pre-
programmed time

The devices are controlled by a hydroacoustic channel through
the system of Fig.1. In order to improve the quality of the
hydroacoustic link, the receiving hydroacoustic antenna and the
receiving amplifier are moved away from the guided explosive
device.

After lowering the explosive device /protective charge/ into the
water , after a certain time, determined by the built-in timer, the
blocking of the firing circuit is released. From that moment on, its
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working state is determined by the hydroacoustic receiver and its
electronic unit according to a preset scheme.

The electronic blocks of these means are identical. They read
the set duration of the working state of the products, produce the
time electronically safely and process the commands received from
the hydroacoustic receiver.

The explosive substance in both means is TNT and is in quantities
of up to 12 kg

Fig.3. Remotely controlled protection charge

During the operational state, the hydroacoustic receiver of the
means is waiting for a command from the underwater object
management system. After receiving the command, the
hydroacoustic receiver sends a signal to the electronic unit for its
execution - detonation, neutralization or self-destruction.

All elements of the system have been tested in real conditions.
Some of them are the object of increased interest from external
investors.

5. Conclusion

The specific features of the propagation of hydroacoustic
signals in shallow Black Sea regions have been determined.

The requirements for the characteristics of the equipment for
management and control of underwater objects along a
hydroacoustic channel are defined.

A system for managing underwater objects has been developed.

The characteristics of the developed system were investigated.

The system has found wide application in the control of
hydroacoustic channel devices.

Devices using the system have been developed, manufactured
and described.
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1. Bveeoenue

besnmnoraure nerarenuu amapatu  (BJIA), aucraHmMOHHO
NHUJIOTHPAHNUTE JIETATEIHU amapaTd WK JPOHOBETE ca JETATeIHU
amapaTH 0e3 NWJIOT, KOWUTO C€ YNPaBIsIBaT IUCTaHIMOHHO OT
Ha3eMeH omneparop. Ta3n TeXHONOTHs CBHIIECTBYBA OT JECETUIETHS,
HO TIPUBIMYAT BCe MO-TOXIMO BHUMAHME Mpe3 mHociaegHuTe 15
TOAVHM TIOpajd 3acHICHOTO i H3MOI3BaHE BBB BBOPHKEHU
KOHQIUKTH OT Bce MO-TosiM Opoi nppkaBu. OcBeH TOBa
TEXHOJIOTHATA C€ pa3BU OBP30 Mpe3 mociaenHure 15 roauHH,
MO3BOJSIBAliKM ~ HOBHM  NPWIOXKEHHS M IOCTAaBIHKM  HOBHU
NpeIU3BUKATENICTBA NIPEJ] PETYITHPAHETO.

2. Pesynmamu u ouckycus

I'moGanausat mazap 3a BJIA e nomunmpan ot Uspaen u Kuraii.
CAIL] cpmmo ca KII0Y0B M3HOCHTEN, HO MOCTABSAT OTPAaHWYEHHS 32
orpaHMyaBaHe Ha u3Hoca Ha BJIA 3a BOEHHM HYXIH 10 BCHYKH,
OCBEH J10 Hail-OnM3KuTe cu chio3uuim [1, 2].

HeBvopbkenure BJIA  3a BOGHHM HYXAH CBLIIO ce
pasmnpoctpanuxa mmpoko. I[Ipe3 2016 r. ce cboOmiaBa, ue 90
JIbpXKaBU pasrojiaraT ¢ JeWCTBAlIM HEBbOPBKEHH BOeHHU BJIA B
texuus apcenan [3]. [TazapbT Ha HUBUIHHU JIPOHOBE CHIIO CE PAa3BH
3HAUUTEITHO, OTBAPSIHKH B3MOXKHOCTTA 32 HEJbPXKABHH YYaCTHUIIN
(OT TIpecTBHNHH TPYNHPOBKH OO AKTHBHCTH M OT TEPOPHUCTH IO
HapkoOocoBe) na mMar noctbll 1m0 BJIA TexHomorus m nma s
M3MONI3BAT 32 Pa3iIWYHU IENH, KaTo KOHTpabaHIa, pa3y3HaBaHEe M
W3BBPIIBaHE Ha BOeHHM ymapu. B xondumkrute B Cupns, Hpak u
Vkpaiina Momupuumpann umBwiHM bBJIA ca wu3monsBaHu 3a
JOCTaBsIHE Ha EKCIUIO3WBH, KaTO MO TO3M HAuyMH (DYHKIIMOHHUpAT
KaTo JICTSIIM KMITPOBU3MPAHHU EKCIUIO3HUBHH ycTpoiicTBa [4].

JlBa BBIpOCa NOMHHHUpAT B JIUTepaTypara 3a BbOPBKEHHUTE
BJIA: npaBHUTE ¥ BOCHHU MOCIEAMIIN OT u3non3BaHero Ha BJIA 3a
LIEJICHACOYCHH yJapH U TO-CIEIHATHO IeJICHaCOYCHO YOUIICTBO; U
BB3JIEHCTBHETO Ha  pasnpocTtpaHeHneTro Ha BJIA  Bbpxy
MEXIyHapOIHATa CUTYPHOCT.

Crnenuduka Ha ynapure ¢ ApoH

Llentpasien BbIpoc ¢ nanu usnoi3Banero Ha BJIA mosmura
(byH}laMeHTa.]'lHO pa3m/1qm/1 l'[paBHI/I B’bl'lpOCI/I oT T'palII/ILLI/IOHHI/ITe
I/IHCprMeHTI/I Ha B"b3)1yLLIHaTa MOII - Karo KpI/IJ'laTI/I paKeTu u
m3TpeOurenu. Hskon KpuTHIM cMmsATaTr, dYe CHeHUPHIHHTE
xapakTepucTuku Ha BJIA, kaTto TSAXHaTa HUCKA [IeHa, MAIbK pa3Mep
¥ MHHUMAJICH PUCK 32 OTIEPaTOPHUTE, TH MPaBAT OCOOCHO MOJAATINBU
Ha 3yoynorpeba B cpaBHeHHe ¢ apyru TexHomoruu [5]. Ot mpyra
CTpaHa, HAKOU TBBPIAT, 4e Thil karo BJIA morar ga ce aBmxar 3a
MPOABIDKUTENCH IEpUO] OT BpeMe Haja LeNTa CH Ipeau araka,
TAXHOTO U3IOJ3BaHE BCBHIIHOCT MOAOOpsABa CHOCOOHOCTTA Ha
BOCHHOTO KOMAaHIBaHE Ja cCIla3Ba OCHOBHUTE MPHUHLIMIN Ha
MEXIYHApOTHOTO XyMaHUTapHO npaBo (MXII) mo oTHomIeHHE Ha
BOJICHETO Ha BOCHHU JICHCTBUS , TOBA € 3aBJDKCHUETO 32 Cla3BaHE
Ha TMpaBWIOTO 32 pasrpaHUyeHHe, [PONOPLUUOHATHOCT U
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TPEa3MBOCT TpH aTaka. CIopes Tasu TIeHA TOYKa € T10-MaJKo
BepositHO BJTA na mosenar no Hapytienus Ha MXII [6]. B chioro
BpEME BBIPOCHT Jald KOHBCHUHMOHAJIHUTE BB3IAYIIHH YIapH
Ch3[aBaT [10BeYe LMBHJIHU KEPTBU OT yIapuTe C IPOHOBE OCTaBa
Hepa3speleH.

CraTyT Ha 1eJIeHacOYeHO YOUIicTBO crniopen
MEKIYHAPOTHOTO NMPABO

LlenenacoyeHuTe yOuiicTBa ce ONpENENAT Karo ,,IIAHUPAHO
IUPEKTHO YOWICTBO Ha WHAMBUJA HOPAAW IPEANOIaraeMoTo My
WICHCTBO (M YeCTO BB3NPHEMAHO JIUAEPCTBO) Ha TEPOPHCTHIHO
neuwxenue [7]. TlomoOHM yiapy Mpegn3BUKaXa HHTCH3UBEH aebar
Cpell y4eHHU U MPaKTHIH, 0COOCHO O JBa CBBP3aHU BBIIPOCaA.

[IspBo, chimecTByBa 0oOmUpeH 1eOaT OTHOCHO TOBa HAa KakKBH
NpaBHU OCHOBAHU LICJICHACOYCHUTE yOUicTBA MOrar Ja ce CYUTAT
3a 3akoHHH [8]. To3u mebar e HepaspHBHO CBBP3aH ChC CIIOPHUSL
BBIIPOC KOTa U KaK MPaBOTO Ha IpaBaTa Ha YOBeKa ce IpHjara BbB
BBOPHKEHN KOHQIIMKTU U B INO-IIMPOK CMUCHI Jajiu Ooiuute ca
3aIIMTEHH OT NMPHUHIIMIIA HA ,,TPABOTO Ha KUBOT". Criope]] 3aKoHa 3a
npaBaTa Ha YOBEKa OTHEMAHETO Ha JKMBOT € 3aKOHHO CaMo aKo ¢
CTpOro HEOOXOMMO 3a 3allliTa CPelly HelMoCPeICTBEHa 3ariaxa 3a
*uBOTa. EnHa TiieqHa Touka €, 4e HAKOM OT yAapuTre, KOUTO
Hentpannotro pasy3naBatenHo ympasieHune Ha CAILl (LIPVY) e
W3BBPILIMIIO CPEIly KOHKPETHH JIMIA, 10 CHIIECTBO MPEACTABIBAT
W3BBHCHACOHH €K3eKyLIMU W HapyLIeHHs Ha IPaBOTO Ha XXHMBOT Ha
JKEPTBUTE U MPAaBOTO Ha CIPaBeUIUB mpouec. [loaapmKHUIUTE Ha
Ta3W IJIeHAa TOYKa IOJYepTaBaT, 4e Te Ca C€ CIyYWIH H3BBH
YCTaHOBEHH BBOPHKEHH KOH(QIMKTH, KOHTEKCT, B KOHTO ce
npuIara MeXxIyHapoJHOTO MPaBo 3a ImpaBaTa Ha yoBeka [9]

AnTepHaTHBHaTa TNefHA TOYKA €, 4Ye TE3W aTakh ca OWIH
aKTOBE Ha IPEBAHTHBHA CaMOOTOpaHa M 4Ye Thil Karo 3acsrar
BpaK[IeOHHM HEbPKABHU BbOPBXEHH IPYIIH, IPABHATA PaMKa HE Ce
npuiara, BBIPEKH Ue o(pUIHaIHO He ¢ Outa o6sBeHa BoitHa [10].

CBBbp3aH NpaBeH BBIPOC € Jalu LEeJIeHaCOYeHUTe yOMiicTBa,
nposenenn ot CAIlll, Haii-Beue B VMemen wu Ilaxucras,
NpPE/CTAaBIsBAT HApyIICHHE Ha HAIMOHAIHMS CYBEPEHHTET Ha
CTpaHUTE, B KOUTO Ca Ce ChCTOSUTH. ToBa e mpaBeH mpobireM, KOHTO
e ocobeno BaxkeH 3a Pycust u Kuraii [11].

IIpo3pauHocT Ha oTYeTeHATa ynoTpeda

[Ipospaunoctra mnpu wusnomsBaHero Ha bBJIA cwmo e
YYBCTBUTECJICH BBIIPOC. Peﬂnua y4€HH, NpEeACTaBUTEIIN Ha
Henpasurencreenn  opranmzaumu  (HIIO) wu  pascrnenpainu

KYPHQJIUCTU KPUTUKYBaXxa BHCOKOTO HHBO Ha CEKPETHOCT OKOJIO
M3II0JI3BAHETO Ha BbOPBKEHH APOHOBE 3 IIENICHACOYEHN YOUNHCTBA,
Haii-eue oT [IPY [12]. BeupochT 3a NpO3payHOCTTA CHILO € BaXKEH
B Mspaen. [Iupoko mnpuero € OT akaAeMUYHHUTE CpEIH,
MpaBHUTEJICTBATa U BOCHHHUTE IO LEJIUS CBAT, 4e M3paen m3BbpIiBa
ymapu ¢ apoHoBe ot 2002 r. M3paenm obade He mpH3HaBa TOBa
MyOIMYHO, KaMO JI ja IPEOCTaBs KAKBUTO U J1a € MOIPOOHOCTH 3a
LMBHJIHY KEPTBH WM MPOLEAypH 3a HacousaHe [13].
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Bb3aeiicTBHe BBPXY XapakTepa Ha BOiiHaTa

HapacTBamoro  u3nomsBaHe Ha  BBOPBKEHH  JAPOHOBE
MpeIu3BHKA aKTUBHA AUCKYCHS B aKaI€MHIHUTE U BOGHHU KPBroBe
10 CBETa OTHOCHO IIPOMEHSILHUS CE XapaKTep Ha BOMHaTa. Y apute
C JPOHOBE C€ M3BHPLIBAT IO ISUIOTO 3€MHO KBJI00, BBB M H3BBH
YCTaHOBEHNTE OOIHU IojieTa W NMPU MHOTO KPaTKO IPEIH3BECTHE.
Cnopex HSKOM YYeHM TOBa € TapaHTHpano, de Bede HiIMa
(yHIaMeHTalHa pa3inKa MEXAYy BOGHHO BPEME W MHpPHO BpeMe,
KaKTO M MEK/ly BOCHHH 30HH M 30HH Ha mup [14].

Bb3aeiicrBue Ha
MeKIYHAPOAHATA CUTYPHOCT

pa3npocTpaHeHHETO BbPXY

Bropata o0ma mpobiremMHa o0jacT, KOATO € BaKHAa B
JIUTepaTypaTa, € PHUCKBT, KOHTO pasmpocTpaHeHnero Ha bJIA
MpeACTaBIsBA 32 MEXIyHapojHaTa CHTypHOCT. Hskom ydeHm
TBBpAAT, ue CAILl ca oTBopunu kyrusTta Ha Ilangopa cbec cBouTe
LieJIeHacOueH! yzaapHu Kammanuu. Te ce omacsasat, ye CAIIl ca
CB3/JaJIH NPELEICHT, KOHTO MOXKe Jla HO3BOJIM Ha JIPYTH IbPKaBH J1a
JIETUTHMHPAT U3IOJI3BAaHETO HA yIapH C JPOHOBE M3BBH OOSBEHUTE
BBhOpBKEHN KOH(IUKTH [15]. OCBEH TOBa HAKOM BOCHHHU CTPaTE3d
ce UymAT Jaid M3MOJ3BaHETO Ha BBOpBKEeHH bBJIA Moxe na
MOJIKOIIae KOHLEMIUSTA 3a BB3MHUpPaHe, Thil KaTo IbpiKaBUTE OHMXa
MOIM Ja OBJaT IO-MajJKo CHbp)KaHW IIPH W3INpaIlaHeTo Ha
Oe3MUIIOTHH  CaMOJIETH, OTKOJKOTO Ha mnuiotupanu [16].
MuTepecHoTo €, ue WU3NON3BAHETO Ha HEBbOpBHKeHH BJIA e
HNONYyYHIO MaJKO BHHMAaHHE B JIMTeparypaTa, BBIPEKH Ue
NpeABapUTEHUTE H3CIEABAaHMUS IIOKa3BaT, d4e ymorpedata MM
HapacTBa OBP30 U TE€ CE CUMUTAT 32 3aJBIDKUTEITHO OPBHKUE C BUCOK
CTaTyc OT BOGHHHTE IO Lenus cBAT. M Hakpas, MOIMTHLUTE IO
LENHS CBAT Ca 3aTPIKEHH 332 BhOPHKABAHETO HA TpaxaaHCcKku BJIA
OT HeIbp)KaBHH YYacTHHIM. J[OKAaTO HM3MOJI3BAaHETO MM jocera e
0o orpaHMueHO N0 KOH(IMKTHH 30HH, Te OHMXa MOITH Ja ce
U3I0J13BaT B HeKOH(IMKTHH 30HH [17].

Perynupane na BJIA

TopecniomeHaTHTe oOmMaceHWsl Tpenu3BHUKaxa TPU IapajeiHd
IUCKYCHH OTHOCHO pETyJIHpaHeTO Ha BhopbkeHHTe BJIA: emHa
OTHOCHO pETYIMpaHeTO Ha TAXHATa YmoTpeda, eIHa OTHOCHO
MPO3pPaYyHOCTTa W OTYETHOCTTA W €OHA OTHOCHO TBHPrOBUATA U
HamnyHocTTa Ha BJTA.

Wnesta 3a perynupaHe Ha H3MOJ3BAHETO HA BBOPHKECHU
JPOHOBE, OCOOCHO 3a IENICHACOYCHH YOWMHCTBA, C€ PHKOBOIAH OT
HIIO, akamemuvyHaTa OOIIHOCT M areHIMUTE W WHCTHTYIIUUTE Ha
OOH. K»M MOMeHTa, IPU3UBHUTE Ha TPAKJAHCKOTO OOLIECTBO BCE
omie He ca [OBeIM A0 KOHKPETHH MEXIYHApPOAHH pPEe3yITaTH.
MHOro JBpXKaBH CMSATAT BBHOPHKEHHTE [POHOBE 3a MOJIE3HH
BOCHHH MHCTPYMEHTH W CIIC[IOBATEIHO HIMAT TOJISIM HHTEpec aa
MOCTAaBAT OTPAHUYCHHSI BBPXY H3MON3BaHeTo WM. Jlopu 3a Te3w,

KOUTO CMATaT yJapuTe C JPOH 3a MNpOOJeMaTHYHH, HMa
pasHoOrIacHs Jaju IpoOIeMbT € Bb3ACHCTBHETO Ha JPOHOBETE KAaTO
TEXHOJIOTHUA nin BESﬂeﬁCTBHeTO Ha TsaXHaTa cneuml)wma
ynorpeba.

EBpomneiickusaTr cpio3 u npasutenctBoto Ha CAILl ooMucmaxa
BBTPEIIHO M3MOI3BaHeTO Ha BhopbxkeHH BJIA. EC pabotn BBpXY
CBbBMECTHA IIO3MIMsS OTHOCHO M3IMOJI3BAHETO Ha BBOPBKECHH
nporoBe oT 2014 T., HO HaNpeObKBT € OrpaHW4YeH N0 nedaTH B
EBponeiickus napnament. Cro0mmaBa ce, 4ye JUCKYCHUTE MOCTHraT
OTpaHMYeH HamlpeIbK, Thii KaTo HAKOU JAbpxaBU-uieHKH Ha EC He
JKeTasT Ja Ce aHTaXupaT ¢ BBIIpPOCa TOpaad MONUTHYECKATa
YyBCTBUTETHOCT IO OTHOIIEHHWE HAa TPAaHCATIIAHTUYECKUTE
OTHOLICHUS, Ppa3IM4Hd  MHEHUS  OTHOCHO  TOBa  KOJIKO
npoONeMaTHYHN ca  [EeJICHACOUCHNUTE YOHMHCTBA W  TEXHUTE
coOCTBEHH BOGHHHM uWHTepecn. Hsma JUCKycHs  OTHOCHO
perymupanero Ha ymorpebata B pamkure Ha HATO, ocBen
KOOPJMHALMATA 3@ OCHI'YPsIBaHE Ha OIIEPATMBHA CbBMECTUMOCT

[18].

[IpaButenctBoro Ha CAILl myGmukyBa HAKONKO JOKYMEHTA
npe3 2016 1., KOUTO U3ACHIBAT MPOLEIYPUTE, KOUTO CIIEABA MPHU
W3BBPIIBAaHE Ha yIapu C JpoHOBE (AMEpPHKaHCKH CBIO3 32

167

rpaxaanckn cBobomu 2016 r.). Toit cpmo Taka myGnukyBa
oMK JaHHU 3a OpOs HAa LIMBHIIHUTE JKEPTBH, MPUYMHEHH OT
aMepHKaHCKH IpoHoBe. Cro0IaBa ce, 4e Te3U U3AaHUs ca pe3yiaTaT
OT MpaBeH HATUCK OT CTpaHa Ha AMEPHKaHCKMS CbIO3 3a
rpaxaaHcku csoboxu [19]. OueBuaHo e, 4ye nMicara Ha ycmex B
ONUTUTE 32 MEXKAYHApOIHO peryiupaHe, IIe JOBexar JIo0
yBeJIMYaBaHE Ha YeCTOTaTa Ha yJapuTe C APOHOBE M NEITbT Ha
IUBUITHUTE KEPTBH.

Nma cpmo Taka yectu MexxayHapoauu npususu oT HIIO u
MO3BbUHHM TPBCTOBE 3a 3aCHJIBAHE HAa KOHTPOJNA BBPXY HM3HOCA HA
BhopbkeHn BJIA [2]. TlpomaxGara wa BJIA mnoHacrosmem ce
KOHTponmpa cwriacHo Criopasymenuero ot Bacenaap (Wassenaar
Arrangement (WA), (3a BJIA ¢ nonesen toBap Hax 500 kg) u
Oo6mrara mo3unusi Ha EC OTHOCHO WM3HOca Ha opwxue. Hskxou
EKCIIePTH CMSATAT Te3U PEXHUMHU 33 HEAOCTaThUHM, Hall-Bede 3aI0TO
IBaMa royseMn m3Hocuteny, M3paen m Kwurail, He ca wieHOBe Ha
HUTO €IWH OT TE3W pEeXUMHU. Te3n AbpKaBH TBBPIAT, Y€ ce
HOpUABPKAT KbM NIPaBHUIIaTa, HO TOBAa HE MOXe Jia ObJe MPOBEPEHO.
Hsxoun cpmo moadepraxa, 4e Te3W PeXMMHU HE Ca MOIXOJSIIN 3
CTpaBsHE C TEKYIIOTO TEXHOJNOTWYHO pa3BHTHE B oOiacTTa Ha
BJIA.

B pesynraT Ha M3MOJI3BaHETO Ha BHOPBHKEHU IpaxaaHcku BJIA
OT HeIbp)KaBHU YYaCTHHIM, 3alO4Ha JUCKYCHS OTHOCHO
BBH3MOKHOCTTA 32 KOHTPOJIMPAHE U Ha TsX. ToBa obaye OOMKHOBEHO
ce cMATa 3a M3KJIIUUTENHO TpyAHO, ThH kaTo BJIA ca c nBoiina
ynotpeba U Te3u, M3MOI3BAHH OT HEABP)KABHU yJACTHHUIIM, MOTAT
ma ObaT 3aKynmeHH Ha CBOOOAHHMS masap. Hsakom ekcmeptu
mpexamnonarar, 4ye Ou Omwno mo-eeKTHBHO Ja ce HHBECTHpA B
TEXHOJIOTHH 3a 60pba ¢ JPOHOBE U J1a Ce YBEJIUIN KOHTPOIBT BBPXY
rpaXkJaHCKOTO BB3IYIIHO pocTpaHcTBo [20].

3. 3aknrouenue

BIIJIA ce pa3Buxa Obp30 Ipe3 mociaeqHuTe 15 roauHu u ce
NpeBbpHaxXa B OCHOBEH €JIEMEHT B apCeHaJINTe Ha BOCHHHUTE IO
nenmust cBAT. [leGaThT 3a BBOPBKEHHUTE APOHOBE € (hoKycmpaH
BBPXY NpaBHHUTE, €THYHHTE, MOJUTHYECKHTE H CTPATETHYECKHUTE
HOCJIEIUIH OT M3MOJI3BAHETO MM 32 IIeJIeHaco4eH! ynaapu. VMamie
OPU3MBM 32  CH3JABaHETO  HA  CHCLHAICH  PErJIaMeHT.
KoHkypupaiure ce HarinacH, BOGHHUTE MHTEPECH U MOJUTHYECKaTa
YyBCTBHTEJIHOCT 00aue rapaHTHpaT, 4e HAMa KOHCEHCYC IO TO3H
BBIIpOC. MIMa IMCKYCHsl OTHOCHO YKPEIBAHETO Ha CHIECTBYBAIUTE
PEXKUMH 32 KOHTPOJ Ha U3HOCA, HO M B Ta3H OOJACT € NMOCTUTHAT
MaJIbK KOHKPETEH HaIpebK.

4. Jlumepamypa

1. Stohl, R., Export Controls and Regulatory Challenges,
Working group report (Stimson Center: Washington, DC,
Sep. 2015).

Stohl, R. and Abizaid, J. P., Recommendations and Report
of the Task Force on US Drone Policy (Stimson Center:

Washington, DC, 2015).

Kreps, S., Horowitz, M. and Fuhrmann, M., ‘Separating
fact from fiction in the debate over drone proliferation’,
International Security, vol. 41, no. 2 (2016), pp. 7-42.

Friese, L., Jensen-Jones, N. R. and Smallwood, M.,
Emerging Unmanned Threats: The Use of Commercially
Available UAVs by Armed Non-state Actors, Armaments
Research Services and Pax for Peace (PAX: Utrecht, Feb.
2016).

Kelton, W. D. and Law, A. M., Study on Armed
Unmanned Aerial Vehicles (United Nations Advisory
Board on Disarmament Matters: New York, 2015).



Technics. Technologies. Education. Safety. 2024

1
6. Lewis, M., ‘Drones and distinction: How IHL encouraged
the rise of drones’, Georgetown Journal of International
Law, vol. 44, no. 3 (2013), pp. 1127-66.

7. Carvin, S., ‘The trouble with targeted killing’, Security
Studies, vol. 21, no. 3 (2012), pp. 529-55.

8. Pejic, J., ‘Extraterritorial targeting by means of armed
drones: Some legal implications’, International Review of
the Red Cross, vol. 96, no. 893 (2015), pp. 1-40.

9. Brunstetter, D. R. and Jimenez-Bacardi, A., ‘Clashing over
drones: The legal and normative gap between the United
States and the human rights community’, International
Journal of Human Rights, vol. 19, no. 2 (2015), pp. 176—
98.

10. Anderson, K., ‘Targeted killing in US counterterrorism
strategy and law’, Counterterrorism and American
Statutory Law (2009), pp. 1-44.

11. Ray, J. et al.,, China’s Industrial and Military Robotics
Development, Research Report Prepared on Behalf of the
US-China Economic and Security Review Commission
(US Congress: Washington, DC, Oct. 2016).

12. McNeal, G., ‘Targeted killing and accountability’,
Georgetown Law Journal, vol. 102 (2014), pp. 681-794.

13. Haaretz Editorial Board, ‘Isracl’s conspiracy of silence
over its use of drones’, Haaretz, 25 Oct. 2016.

14. Gregory, D., ‘From a view to a kill: drones and late
modern war’, Theory, Culture & Society, vol. 28, nos 7-8
(2011), pp. 188-215.

15. Davis, L. E. et al., Armed and Dangerous? UAVs and US
Security (RAND Corporation: Santa Monica, 2014).

16. Boyle, M. J., ‘The costs and consequences of drone
warfare’, International Affairs, vol. 89, no. 1 (2013), pp. 1-
29.

17. Rassler, D., Remotely Piloted Innovation Terrorism,
Drones and Supportive Technology, Combating Terrorism
Center (United States Military Academy: West Point, Oct.
2016).

18. Nolin, P. C., ‘Unmanned Aerial Vehicles: Opportunities
and challenges for the alliance’, NATO Parliamentary
Assembly: Science and Technology Committee, vol. 157,
no. 12 (2012).

19. Chait, J., ‘Five days that shaped a presidency’, New York
Magazine, 2 Oct. 2016.Hukosaii I'eoprues, Cucremu 3a
OTKpUBaHEe U npoTtuBojeiictBue Ha BJIA ¢ manbk panuyc
Ha neiictBue, MoHorpadus, 2018 1., ISBN 978-619-7466-
00-3

20. Ruth Levush, Regulation of Drones, Law Library of
Congress (Global Legal Research Center: Washington,
DC, Apr. 2016).

168



Technics. Technologies. Education. Safety. 2024

HO}IXOI[I/I 3a KnﬁepHeanHa 3allluTa IPUA U3IMOJ3BaAHE HA 0e3NMUJIOTHH JIeTATEeTHHU almapaTtu
1-p umx. Hectepos K. H.!

Benrapcka Axagemust Ha HaykuTe — IHCTUTYT 110 MeTano3HaHUE, ChbOPBHKEHHS U TEXHOIOTHH ¢ LIeHTHp 1o Xuapo- u aepoIuHaMHUKa
,,2Akagemuk Axren baieBcku™!

Approaches to cyber security when using unmanned aerial vehicles
Nesterov K.N. PhD!,
Institute of Metal Science, equipment and technologies with Center for Hydro- and Aerodynamics “Acad. A. Balevski” *
Bulgarian Academy of Science, Sofia, Bulgaria®
k.nesterov66@gmail.com

Abstract: Hanpaseno onpedensine na 3aniaxume 3a CUSYPHOCMIMA HA Oe3NUIOMHU JeMAMENHU anapamy Om 2leOHd MOYKA HA
KubepHemuyHama cuesypHoCcm u ca npeoioHceHu MexXHU4eckU, XapoyepHu u Op2aHu3ayuoHHUu npeonasHu MepKu.
Keywords: UAV, Cyber threat and attack, Risk analysis, Cyber security

1. Bveeoenue

Enna or Haili-BakHMTE IleIM Ha HOBHUTE TEXHOJIOTUM € Ja
npemMaxBa OapuepuTe W Ja TOAABPXKA YOBEIIKUS IKHBOT.
Besnunoraure nerarennu  amapati  (BJIA) e TexHonorus,
pa3paboTeHa B Ta3u IOCOKA. Bcsika HOBa TEXHOJOTHS MMa KaKTO
MpeAuMCTBa, Taka W HejgocTaTslu. Cpex MpeanMCTBaTa, KOHTO
Morar ja 0b1aT H30pOeHH: BUCOKA IIPOU3BOJUTETHOCT HA MUCHSATA,
IpeMaxBaHe Ha MPEISITCTBUS U MOTIOMarane Ha OCHTYPSIBAaHETO Ha
MOHHTOPHHT—HA/30p-KOHTpOI-curypHocT. OT 1pyra cTpaHa,
HETrOBUTE HEAOCTAaThIH BKIIIOYBAT CHEPTUIHU HYKAU, OTPaHUYCHUS
Ha oOXxBara, KOMaHJHO-KOHTPOJHHU TpPYIHOCTH, XapAyepHH U
cOpTYyepHU OrpaHUYCHUs] M HHUCKA YCTOWYMBOCT HA YCIOBHSTA Ha
OKOJIHATa cpefa.

M3nomsBanero Ha BJIA mpe3 mnociaenHuTe TOIUHH, OT
JIOTUCTHUKA IO W3CIENOBAaTENICKa U pa3BOifHa NEHHOCT, OT BOCHHH
OIepanuy 10 METEOPOJIOTUYHH LIEIH, TO IPEBbPHA B NPUTEraTeIeH
ueHtsp. [1,2,3] CnenoBarenHo ce BUXKQ, Y€ TOW CHINO CIYKH 32
3JI0HAMEPEHH 1IeJIM, BBIPEKH IOJE3HUTE CU 1enu. M3BecTHO e
CBII[O, Y€ CE M3IOJ3BA 3 3JIOHAMEPEHH LEJN KaTO HEOTOPU3HPAHO
W HEMO3BOJCHO chOMpaHe Ha WHPOpMAIMs, NpPOYyYBaHHSI Ha
pa3y3HaBaHe, aTaka M YHHUIO)KaBaHE. B JONBIHEHHE KbM TSIX
KuOepaTakuTe cpelly KOMIOHEHTHTE, CHCTEMHUTEe M MUCHHTE Ha
BJIA cb110 chABpPKAT 37I0HAMEPEHH LEITH.

BJIA ca nerarenHu amapatu, KOMTO MOraT Jla c€ YIpaBisiBaT
IUCTAaHIIMOHHO HJIM aBTOHOMHO. DH3HYeCcKUTe eNeMEHTH Ha ApOHa
U3IOJI3BAT MpPEXKa OT CEH30PHU W 3a/BIIKBAIM MEXaHHU3MHU, KOUTO
KOMYHUKHpAT CbC CHUCTeMaTa 3a Ha3eMHO YIpaBlIeHHE upe3
OexxnuHa Bpb3ka. Ilo cBoero ectectBo BJIA ce cbcTOsT OT
MEXaHWYHO U EJCKTPOHHO 00opyaBaHe, COPTYepHH KOIOBE,
nepudepHr  ycTpoiictBa W mone3Hd ToBapu. CTpPyKTypuTe,
paboTHUTE  MOJENHW, KOMYHHKAIMOHHHTE  ApXHUTEKTYpH U
MPOTOKOJIUTE HA TE3W €IWHHIM MOTaT Ja ObJaT MPOEKTHPAHU IO
HA4MH, KOUTO € OTBOPEH 3a 3aIllaxy u aTtaku. Hamamarenurte morat
OpH J1a AoBenaT a0 katactpoda Ha BJIA, xoraro ynoBsaT U Haii-
MaJikaTa mpa3HHUHa.

Moske OM Hail-BaKHMTE KOMIIOHEHTH Ha BJIA, m3mokeHw Ha
knbepaTakd, ca co(TyepHHTE CHCTEMH W TEXHOJIOTHUTE 3a
npenaBaHe Ha maHHH. CoQTyepHHTE CHCTEMH Morar jaa Obaat:
copTyep 3a aBTOHOMHO IpeABW)XBaHe, co(Tyep 3a 3amuc u
obpaboTka Ha wu300paxkeHus, codryep 3a KapTu, copTyep 3a
KOHTPOJIEH LIEHTBP U copTyep 3a curypHoct. KoMyHUKalMOHHUTE
CHCTEMH Morar Ja ce kinacudurmpa karo bJIA-Ha3eMeH KOHTPOJICH
uentsp (Ground Control Station-GCS), BJIA-caTenutHa cucrema,
BJIA-BJIA xomyHuKanus. Mexay BCeKd OT Te3M KOMYHUKALlMOHHU
LEHTPOBE C€ M3MON3BAaT pa3IMYHU CHTHAIM, IPOTOKONIN H
TEXHOJIOTHH.

B Tasu crartus ce ompenensAT 3alulaXuTe 3a CUTYpHOCTTa Ha
BJIA cucremnte u kubeparakure. Ciex ToBa ca H30poeHH
Npearna3sHuTe MEpKU, KOUTO MOraT Ja e B3eMaT CpEIly 3aIllaxy U
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aTtaku. Hsikom ot Te3m Mepkw ca: mojuiarane copryepa, Xxapayepa u
npenaBaTenHUTE cucTeMd Ha BJIA Ha TecT 3a ySI3BHMOCT H
CKaHUpaHe Ha PHUCKA, TapaHTHPAaHE Ha CUTYPHOCTTA Ha NPEIaBaHETO
C METOJM 3a KPUITHpaHEe Ha JAaHHU, KOHTPOJIUpaHEe Ha Tpaduka Ha
JTAHHHM C IPIIIOKEHHE 32 3alIUTHA CTCHA U OCUTYpsIBAHE Ha KOHTPOJI
Ha J0CThIIA.

2. Pesynmamu u ouckycus

BJIA ca ocobeHo momynspeH Mpe3 MOCICIHUTE TOMUHU. Te3u
YCTPOWCTBA, KOUTO ca IOMYJSIPHH KaTo JPOHOBE, CHIBPXKAT
CTPYKTYPH KaTO MEXaHHKa, CJICKTPOHUKA H KOMIIOTbPEH copTyep
W TEXHOJIOTHH 32 mpejaBane Ha nanuu [4]. Tpsbea ma ce npueme,
4ye Te3W CHUCTEMH, YMHTO 0Ol m3riex e naneH Ha ¢durypa 1, ca
no00HH, HO MOTaT Jia OKa3BaT IPOMEHH Bb3 OCHOBA HA 33/1a4arta.

Accurmulator

Navigation system

GW

Led indicator

i |
Receiver antenna ] Chassis

Camera meount frame Compass

@urypa 1. O6m usrinex va BJIA

Kakro ce Bmxzaa Ha ¢urypa 1, ctpykrypara Ha BJIA ce cbcron
OT KOPITYC, €IEKTPOHHN CXEMH, JBE WIIH MTOBEYE BUTIIA, YCTPOUCTBA
3a KOHTPOJI Ha CKOPOCTTa U MOJieTa, MOJIYJ 3a OTHaJe4eH JOCThII,
GPS (rno6anna cucreMa 3a HO3UINOHUPAHE), N3TOYHHUK Ha CHEPTHS
(6barepmst). OcBeH ToBa Morar jna OBJAT HaMepeHH pa3IHIHA
CCH30pH, IPHUEMO-TIpellaBaTeIHM  aHTeHH, YCTPOWCTBa  3a
ChbXpaHeHHE Ha JIaHHHU, KaMepu U opbKelHH cuctemu. KbM Te3n
KOMIIOHEHTH MoTaTr Ja ce J00aBsiT W APYrd MOOHIIHU yCTpPOHCTBA
KaTo KOMIIIOTPH, Ta0JIeTH U cMapTHOHH.

B jombiaHeHne KbM Te3M KOMIIOHEHTH MOraT Ja ce n00aBsT
(hro3enaxpT, KpUiiaTa ¥ KOMIOHEHTUTE HA MOJIE3HHUs TOBAp, KOUTO
HsAMa Aa Opaar oOekT Ha kuOeparaka. OCBEH TOBa B Ta3W CHUCTEMa
TpsiOBa na ObJAT BKIIOYEHH EIEKTPOHHH M MEXaHWYHH YacCTH,
kabenmu u nasurarend. BJIA cucremure, Ch3gageHd ¢ Oe3KMUHA
MpeXOBa AapXHTEKTypa, IpuUeMaT MpaBuiara, pa3pabOTeHH OT
MexayHapoIHHsT HHCTUTYT Ha HH)KEHEPUTE IO EIEKTPOTEXHUKA U
enextponuka (IEEE) IEEE 802.11 cranmaptHa rpyna. YactHute
muHamMuyH  Mpexu  (Ad-Hoc) ca wmpexu, Oasupanun Ha
CHTPYAHUYECTBO Ha MOOWITHHM BB3IIHM, KOMYHHKHpamu 6e3 oOma u
(ukcupana apxuTekTypa. B Ta3m MpexoBa apXuUTEKTypa, ThU Karo
BB3JIUTE CE JIBUKAT HE3aBUCHMO, IIPOHM3BOJIHO U ANTCPHATHBHO, CE
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- VYnpasienne Ha Bb3CTAaHOBSBAHETO Ha yciyrara: Br3Huksa
HOpaju MPEeKbCBaHEe Ha MperKaTa, IPHYMHCHO TTIaBHO OT CMYIIIECHHS
Ha PaJiOCUTHANIA ¥ KOMYHUKAIMOHHU MOBpear. B To3u cirywait
BJIA Tpsi6Ba a npoabmky ¢ GYHKLIHUITA CH 32 aBTOHOMHO

HaOJII0aBaT HECHI'YPEH MapLIpyT M HECUTYpPHH IIPOMEHH B
TOMNOJIOTUATA. Pa3iuyHM MPEXOBH apXUTEKTypu Morar jaa ObaaT
ycraHoBeHH B pamkuTe Ha Ad-Hoc apxutekrypara 3a BJIA
cucremu. [IppBara orT TsAX e apxuTekTypara Ha Mobile Ad-hoc
Network (MANET). B Tasm apxurTekrypa uMa MOOWIHH
YCTPOHCTBA, U3IIOI3BANIN Oe3KNIHA HHPPACTPYKTYpa, KOUTO MOTaT
Jla cleaBaT IPOU3BOJICH WM MPEABAPUTEIIHO ONpPEAEIeH MapuIpyT.
B Te3u Mpexu BCSIKO yCTPOHCTBO Ce CUMTA 3a BB3ell, TOKATO BCEKH
BB3€J MMa cBOOOaTa /1a ce ABMKHM CBOOOIHO, KATO M3IIOJI3Ba CBOM
COOCTBEH MPOTOKOJ 32 MapIIPYTU3UPAaHE U CBOH COOCTBEH MOET
Ha MoOmiHocT. [lopaau Ta3u npuynHa ce HabIOAaBaT 3aryOou MpHU
MapIIpyTH3UpaHe Ha AKETH JJaHHHU, YA3BHMOCTH B CHI'YPHOCTTA Ha
MpPEKOBUTE KOMYHUKALIMH U yI3BUMOCTH B KOHTpOJIA HA JOCTBIIA.

lpyrata e apxurektypata Ha Vehicle Ad hoc Network
(VANET). B ta3su mMpexoBa apXUTEKTypa, KOSTO € IOJKAaTeTOPHs
Ha wMpexure MANET, HesaBucuMH MOOWIHH YCTpOWCTBa H
YCTpOHCTBA 3a CBBpP3BaHE Ca CBBP3aHU OE3KHIHO CHC CEH3OPH.
Jpyra Ad-Hoc mpexxoBa apxuTekTypa € Oe3KM4YHAaTa CEH30pHA
mpexa (WSN). Tosa e tunm mpexa Ad-Hoc, cp3nagena ot mosede
OT €JIMH CeH30p. B Ta3m MpekoBa apXUTEKTypa CEH30PHHUTE BB3IIU
KOMYHHUKHPAT IIOMEXAY CH U ¢ 6a3oBa cTaHuus. Haili-HeratuBHaTa
CUTyalUs B Ta3U apXUTEKTypa € UHTEH3UBHOCTTA Ha U3I0JI3BaHE Ha
e”eprus. CrienoBaTeHO KMOepaTakuTe Cpenry KOMyHHKaIUsATa Ha
CCH30pUTE B MpekaTa Morar Ja IPUYUHIT JOI'BIHUTEIIHA
KOHCyMallysl Ha eHeprusl.

OnepatuBHu npoueaypu 3a BJIA

BJIA ca nerarenHu amapaTu, KOUTO MOTaT Ja ce€ YIpPaBisBaT C
JNUCTAHLMOHHO YyIpaBieHHEe WM aBTOHOMHO. bBJIA 3anmcBa
PAa3JIMYHHU €Tany [0 BpeMe Ha U3JIUTaHe U BPBIaHe OT 3eMHa TOYKA.
ToBa ca cbOTBETHO!

Hauyauo: IIpenu usnutase ce ch3fasa cuctema, chabpskama ID
Ha Bcuukd BJIA m GCS u OBOHKHM KIIOYOBE, KOWTO ITO3BOJISIBAT
cbprpyanuuectBo ¢ Apyru BJIA. Enun BJIA e uzbpan karo rph0OHaK;
OCTaHAJWTE Ca PETHUCTPUPAHH KaTo UICHOBE Ha Tpymara.
Kontponen curnan ce m3mpama or GCS keM ocHoBHHS BJIA,
KOWTO cliefl ToBa AEWCTBAa KAaTo ILII03 32 KOMYHHUKAIUs C APYyru
BJIA.

Onepanusi: BJIA cu cbrpyaHuUaT mnoMmexay cH, 3a Ja
pas3ImupsAT 00XBaTa Ha MUCHATA CH, a OOMEHAT MH(GOPMAIUS U J1a
n30sreatr coOapchiu. MHpopMaIusaTa 3a MUCHATA ce MyOJIMKyBa OT
GCS u ot ocHoBHus BJIA. Cnen ToBa ce npexBbpiisd oT eauH bJIA
KBbM OCTaHAJIUTE.

IIpucvegunsisane: Koraro HoB UAV mpucturie B posuute
UAYV u mpexara, ce u3npaiia 3asBka 3a OTOpU3alusi KbM OCHOBHUS
UAV. Cnen xaro ocHoBHHAT UAV ymeaaOMomu HoBust UAV ¢ ID
U JBOHKU KJIIOYOBE, TOM MHUIMMpa KOMYHUKAIUs, U3MO0J3Bailku
KPUNTHPAHU KaHAJIH.

IToaer: BJIA morar na ce ABMXKAT ChC CKOPOCT MPUOIUZUTETHO
45-285 km/u. Ilpu Te3u CKOPOCTH IUIAHHUPAHETO HA MapLIpyTa,
U3N'BJIHEHUETO HAa MHCHUATA, JIETCHETO U KOMYHUKallMATAa MOrar aa
Obaatr TpyaHH. 3a TOBa Ce€ M3TOTBAT CTATUYHU, IPOU3BOJIHH,
GasupaHM Ha BpeMe U MapIiupyT, 6a3upaHu Ha MHUCHs, Oa3UpaHU Ha
POsIK ¥ Oa3MpaHU Ha TOIOJIOT U TIAaHOBE 32 IOJIET.

Kputuunu pemenusi: bJIA Moxe na e uU3BbH MHCHATA, Ja
HaIllyCHe POosika WIJIM JIOpU Ja ce pa3bue mopagu HHUCKM HUBA Ha
GaTepusTa, IPOMEHH BHB (DaKTOPHUTE Ha OKOJIHATA Cpelia, BpeMe Ha
aTaka WIM NpeKbCBaHMSA Ha Bpb3kata. B TakpB ciyuait GCS u
ocHoBHUAT BJIA Moxe na TpsiOBa aa B3eMaT HOBHU pelieHus. Moxe
Jla ce HaJIOXKH Ja IOKJIaaBaT ToBa pemenne Ha apyru BJIA B posika.
Wudopmanusrta 3a BJIA B TpyaHa cUTyalus ChIIO TpsOBa aa Obae
nokianBana Ha ocHoBHuUS BJIA wimm GCS. Ilo To3u HauuH
ocHoBHUAT BJIA Moxe pa npeaBreHTHduIUpa BJIA, kolTO €
HaITyCHaJ posika B Mpexara. HsIKkou oT Te3n ynpaBiIeHCKH PeIleHuUs
ca: ymnpaBlIeHHE Ha IOJIeTH, yNpaBJIeHHE Ha POSK, yNpaBlIeHHE Ha
BB3CTAHOBSABAHE Ha YCIyrH, YNpaBIeHHE Ha KOMYHHKAIHH,
yIpaBlIeHUE HAa €HEPIusl U PEIIeHUs 3a yNpaBIeHHE Ha MpexaTa.
Kparka nadopmanms 3a TIX MOXKe Jja ce 1aJie, KaKTo ClIe/(Ba:

yIIpaBIICHHE.

- IMponec Ha ynpasienue Ha eHeprusara: C momomira Ha TO3U
nponec BJIA xonTponmpa KoHCyMarusTa Ha OatepusiTa apes3
GanaHcupaHe Ha IIPelaBaHETO Ha JaHHU U TapaMeTpUTe Ha TMoJeTa
u ce (hoKycupa BbpXy U3IIBJIHEHHETO Ha MUCHSITA.

- IIponec Ha ynpasieHue Ha MpexxaTa: ToBa € yIpaBlIeHUE Ha
6e3xmaHa 1 WSN Mpexu, 00pa3yBaHH OT yJacTHETO Ha J[BA HIIH
noseue Bb3M Mexay GCS, BJIA, posk u carenut. Hanpumep, B
TO3H TIPOIIEC € BB3MOXKHO J]a Ce PeryanpaT KOHGIUKTH, KOUTO
BB3HUKBAT NIPHU OOMEH Ha JaHHHU TI0 €IHO U CBILO BpeMe U Jia ce
rapaHTHpa CUTYpPHOCTTA Ha MpesKara.

Kubep 3annaxu u ataku cpemy BJIA

Kubeparaku cpemry BJIA cucTeMu Jia aTakuTe CpeIry BCEKH OT

XapyepHHTE,

copTyepHuTe,

MpPEKOBUTE, CCH30PHUTE u

KOMYHHKaIMoHHUTe KoMmroHeHTH Ha BJIA. Twif kato ¢asure Ha
pa3paboTKa, NMPOU3BOJACTBO M CIJIOOSBAHE HA BCEKH KOMIIOHEHT
M3UCKBAT OTJEITHA apXUTEKTypa, BbB BCAKA MOXKE Ja BB3HUKHAT
ySI3BUMOCTH B curypHOCcTTa. He T1psbBa na ce 3abpaBs, ue
ySI3BUMOCTHUTE, CBBP3aHU ¢ KoMIoHeHTHTe Ha BJIA, konTo momarat
IOpU B3€MAHETO HAa KPUTHYHH pEIICHUs, MOraT JAa BKIIOYBAT

3ariaxv U aTaku.

KubGepaTakure ca 3alulaxy M aTaku Cpelly HMOBEPUTENIHOCTTA,
LIeJIOCTTa U JOCTBIIHOCTTA Ha nH(popManuara. B Tabnuua 1 ce naBa
obma Kiacuukanys Ha aTakuTe, KOMTO MOraT Ja BB3HUKHAT B
Oe3xmunute Mpexku Ha BJIA. Tumosere arakm morar jga ObaaT
HalpaBeH! IOOTACIHO 32 BCEKH OT KOMIOHEHTHTE WM Cpelly
BCHYKH KOMMOHeHTH. [Topaay Ta3u mpu4YMHa € HeoOX0JuMOo Ja ce
B3eMaT MEPKUTE, KOMTO Morat jaa ObJaT NpeANpHeTH Cperry
aTakaTa, KaTo ce B3eMe MPEeBUJ 1Is1aTa CHCTEMA.

Ta6anna 1. Buyose knbepaTakn cpelry MpexxoBHs KOMITOHEHT Ha BJIA

Tum aTaka HaumenoBanue

CBIIHOCT

MITM
(Man in The
Middle)

AKTHBHA
araka

ToBa e aTaka, IpU KOSITO HalagaTeIsT
ce TNPOMBKBAa MEXIY JBYIOCOYHATA
KOMYHMKAIIUS u MpeIU3BUKBA
mpeJaBaHeTO [a Ce€ U3BBPIIM KbM
Hero. Hanajarensr, koiTo 3amo4sa 1a
cllymia IIpefaBaHeTo, 3alo4Ba [Ja
W33eMBa JMYHH JaHHH, IapoIy,
OankoBa WHQOpPMaIWs, Aa IPOMEHS
JaHHUTE WX J1a ce MPEeJCTaBs 3a efHa
OT CTpaHHTE.

Worm Hole

ChTpyaHUYEIINTE 3JI0HAaMEPEHI
BB3IIM YCTAHOBSBAT KaHAI C BHCOKO
Ka4eCTBO HA KOMYHHKAIUS MTOMEXKITY
cu. Crex ToBa Te OOSBSIBAT TO3H
KaHaJ 332 MapUIpyTH3UpaHe U ChbOUpar
MaKeTH JAHHU OT OKOJHHUTE BB3IIH.
INakeTnTe, mpeMHHABAIIM TIPe3 TO3H
KaHal, He Cce Tpenpamar KbM
WCTHHCKAaTa MM JIECTHHALMS WU Ce
Mpernpaar 4pe3 NpoMsHa.

Black Hole

Korato arakyBammsaT Bb3en  ce
MO3UIMOHMPA MEXAy [Ba Bb3Eia,
KOMTO KOMYHUKHpAT €3 KpPUIITHPAHE,
TOH MOXe [a HalpaBd BCAKAKBH
npomenn B makerure. IIpu araka Ha
Black Hole 3monamepenusT Bb3en
OTroBapsi HEMPABHUIIHO Ha 3asABKHUTE 32
MapIIpyTH3UpaHEe B Mpexara,
MPE/ICTaBsl Ce HA CBOMTE ChCEAHM KaTo
Hall-KpaTKus ~Mapipyr ©  [oeMa
BCUYKH BXOJISIIH HaKeTH.
370HaMepeHMSIT  BB3EN  MOXE  Jia
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H3BBPUIM aTaKa 3a OTKa3 Ha ycijyra,
KaTo MU3TpUE€ BCHUYKH INAKETH, KOUTO
TIoJy4aBa, WM MOXE [Oa ciyma Hu
TIpeHaco4YBa NaKETUTEC KbM UCTUHCKHUSA
UM II'bT, TaKa Y€ aTakKaTta Ja HE Oble
OTKpHTa.

3abiyxaeHue

HanapnarensaT atakyBa ApYrH Bb3JIU C
(anmmBu CHOOIIEHNS 3a
MapuIpyTU3HpaHe, KOHUTO ure
HpEN3BUKAT OOBPKBAHE B MpexKaTa,
3a Jla KOHCYMHpAaT pPecypcH WM Ja
Hapymar  (yHKIMOHHMPAaHETO  Ha
MpexaTta. [pumepuu aTaKu:
cracsiBaHe Ha MapuIPyT, JIMIIABAaHE OT
CBH U IOBTOPEHHE.

NPUYHHABANKH [aKeTuTe na
LUPKYJINPAT HEHY)KHO B MpexaTa u 1a
U3XBBPISIT MAKETUTE OT MpEXaTa B
Kpas Ha OKkuBoTa MM. JloKato
NaKeTHTe, UMPKYIUPAld B MpEKara,
[PUYHUHABAT 3aJ]pbCTBAHMS B
Mpexara, Bb3eNbT H3TOYHHUK, KOHUTO
He MOXe [1a JOCTaBH IaKeTUTE [0
[IbPBOHAYAIHATA MM [ECTUHALMS, LIe
u3pasxonsa HEHYKHO CBOSITA
OrpaHMYeHa €HEPrHs M YeCTOTHA
JIHTa, Thil Karo HENPeKbCHATO LIe
reHepupa OTHOBO HakerH. IIpumepHa
3a Takasa araka - Misrouting

IIpexbcBane

ToBa ce npaBu, 3a Jia ce NpejoTBPaTU
MpEAaBaHETO Ha IAKeTH  MEXIy
BB3elNa HM3TOYHUK " BB3ea
MecroHa3HaueHue. Korato Hamanaren
HCKa J]a HapylX 00XBaTa Ha LICJICBUS
BB3eN, TOW MOXE Ja IPOMEHH
ChIIbP)KAHUETO HA ChOOIIEHUATA 32
MapuipyTU3HpaHe, 3a Ja YHHUIIOXH
BCHYKH IIBTHUIIA JIO LIEJICBUS Bb3EII.

Otka3 or yciuyru
(DoS)

ArakaTa 3a OTKa3 Ha yciyra € Ja
[ONpeYd Ha MpexaTa M Bb3ena Ja
paboTAT upe3 IpeBHIIAaBaHE Ha
KOMYHHKALHOHHHUS JIIMHT, C KOWTO
Mpe)XaTa W BB3JIUTE MOraT Ja ce
crpaBsT. OONKHOBEHO ce IIpaBHy, 3a 1a
ce  KOHCYMHpaT pecypcH, KaTo
HanpuMep KOHCYMHpaHE Ha YeCcTOTHA
JICHTa 4pe3 Ch3/aBaHe Ha HEHYXeH
Tpaduk, NpUHYXKIAaBaliku MamerTa,
mporecopa n JIICKOBOTO
IIPOCTPAHCTBO Jia ro 00paboTBar.

SYN Flood

ToBa cwvmo e¢ DoS araka Tosa ce
mpaBM upe3 wu3mpamane Ha SYS
3asBKH KbM Bb3elda M MpexaTa 3a
KOMyHHMKallis  Hajg JIAMHTa Ha
Tpaduika Ha TaHHHM, KOMTO CHCTEMara
Moxe 1a oOpaboTBa.

I'py6a cuna

ToBa e ataka Ha MHOXXECTBO OIHUTH 32
BITM3aHE 3a oTraTBaHe Ha
MOTPEOUTENICKO HME U Tapoja B
CHCTeMa € KOHTPOJIMPAH JOCTBIL
IlponecsTr Ha  oTraTBame  Ha
MOTPEOUTENICKO UME U [aposia Bapupa
B 3aBHCHMOCT OT TPYJHOCTTAa H
CIIOKHOCTTA Ha MHQOpManHATAa.

Birthday
Attack

Toa e aTaka cpeury XeHIMpamy
AITOPUTMH, M3ION3BAHK 33 MPOBEPKa
Ha IeI0CTTa Ha ChoOIIeHue, copryep
wi uudpoB mnoamuc. Cw3maBa ce
MPEACTaBUTETHO 0000111eHO
cpoOIIeHNe ¢ PUKCHpaHa IbIDKMHA HA
CBHOOIIEHUETO, M3I0I3BaHO 3a
komynukanms. C Tasum araka ce
H3YHCIIABA BEPOSITHOCTTA 3a
MPOU3BOJIHO TE€HEPUpPAHE HA €IHO U
CBIIO  JAMIKECT  CHOOIIEHHE B
Mpexata. AKO HalaJaTeNsIT M3YHCIH
CBIIMS JAlHKECT, TOM MOXKe Ja
3aMEHH CBOOIIEHUETO Ha
MOTPEOUTENST ChC CBOE COOCTBEHO H
MONyJaTesiT HAMAa [a MOXe [a
OTKpHE 3aMsHAaTa, JIOPH aKO CpPaBHH
JTaliKECTUTE.

ITacuBaN
aTaku

IloaciymBane

HamanarensT ciyma, KaTo IpeMUHABa
Ipe3 MPeXOoBUsI TpaUK U aHAIH3UpA,
KaTo HoJTy4aBa HepaspelIeHa
nHbOpMAaIHS.

Mopudunmpane

ATaKyBaI.LII/IiIT Bb3€a M€ MNpEHACcOYn
TIAKCTUTEC KbM TI'pCIIHATa AECTUHALMA,
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Bmxna ce, ye Hail-4ecTo CpEIIaHHWAT THIT aTaka ca MPEKOBHUTE
aTakd. Te3u aTakd, KOUTO ca MOATPYNUPAHM KATO AKTHBHU U
MAcHBHU aTaKkd, cCa HAaCcOUYeHM KbM MpEXKoBaTta TOIMOJOTHS,
MpEKOBaTa KOMYHHKAIIMOHHA CHCTEMa, MPEXKOBHTE MPOTOKOJIH U
nmanHuTe, cb3naneHn ot GCS, BJIA u poska BJIA. CrnoeBere Ha
mpeZaBaHe U MPOTOKOJUTE 3a MapIIPYTU3UPAHE, KOUTO Ca BaKHA
CTPYKTypa Ha MpEKOBaTa apXUTEKTypa, ChCTABJISABAT CUCTEMATa,
KOSTO (YHKIIMOHHpAa OT HAYaJOTO JO Kpas Ha MpeaaBaHETo.
IMopamu Ta3u mnpuuMHA KUOEpaTaKUTE Cpelly Ta3H CTPYKTypa
BKJIFOUBAT KaKTO aKTHBHH, TaKa U IIACHBHH aTaKH.

AKTHBHHTE aTaKy Ca aTaKd, KOUTO HapyIIaBaT NPHHIUIINTE Ha
MOBEPHUTENHOCT, IPUIOCT M JOCTBIIHOCT, 3a Ja IompedaT Ha
HopMaiHaTa pabora Ha BJIA. [lacuBHHTE aTaku, OT Apyra CTpaHa,
ca aTaku Cpelly IOBEepUTENHOCTTa Ha MHpopmarusTa, 0e3 xa ce
HaKbpHsBa padoTara Ha BJIA.

bwp3oTro pasButHe Ha WHOOPMAIMOHHHUTE TEXHOIOTHH H
Pa3BUTHETO Ha HOBH TEXHHKH CIIOMAraT 3a Pa3BUTHUETO KaKTO Ha
METOJMTE 3a araka, Taka M Ha 3alluTaTa B KHOEPHETHIHOTO
npoctpaHcTBo. He TpsiOBa na ce 3abpassi, ue 1me 0b/e TPYIHO 1a ce
rapaHTupa CUTYpHOCTTa Ha CHCTEMa C TakaBa HECHI'YPHOCT M
pa3nuYHa KOMyHHUKAIMOHHA CTPYKTYpa.

Mepku 3a KHOepPCUTYPHOCT

H3BecTHO €, e KOHTPOIMPAHETO, YIPABICHHETO U 3aMIUTaTa Ha
JTUCTAaHIIMOHHO YIPABIABaHA, aBTOHOMHA CHCTEMA 3a yIPaBICHNE H
B3e€MaHe Ha PEeIICHHUs BKIIOYBA HAKOWM TPpyAHOCTH. Hskom O10KOBE
3a ympaBJeHHe KOHTPOJIMpAT U Peryaupar padoTara Ha CHCTeMara
Ha AaBTOHOMHO NPEeBO3HO cpenctBo. MHdopmamusara ot Te3n
ONOKOBe 3a yIpaBleHHE ce NpexBbpisi KbM HeHTpaneH ECU
(esmexTpoHeH OJIOK 3a ympapjeHHe) ¢ IOMoINTa Ha Mpexara Ha
kouTpoJsiepa (CAN) [5], uutro3bT MOKe 1@ MapupyTusupa u3opaHu
JaHHH MeXTy Te3u aBa cios. ClenoBaTelHO MMa BB3MOXKHOCT
37I0HaMEpeHHTe MAKeTH JAaHHH Ja BIsI3aT B HUCKOCKopocTHHs CAN
cioit Ha AV 06e3 HHKAaKBO OTKpPHBaHE WM IMOAO3pPEHHUE, Mpeau aa
ObmaT nmpemaneHn kbM BucokockopocTHHs CAN cioif mpe3 mocrta
Ha [UI03a, KOETO BOAM [0 [MO-CEPUO3HH  IOCICACTBHSI.
[IpenopbUnTENHO € Aa MMaTe AITOPUTMH 32 KOJI 32 YAOCTOBEpsIBaHE
Ha cbobmenust (MAC), 3a 1a 3alUTUTE U MPOBEPUTE IEOCTTA HA
JIaHHWUTE. 3a Jla ce rapaHTupa, ye AV KOHTPOJIEPUTE ca HAJCHIHU,
ce MpenopbyuBa M3MOI3BAHETO Ha CepTH(UKATH, 3alIUTHA CTEHA U
Kpunrorpagckn  aHanmM3 B IOAKpPeNa Ha  Ipomeca Ha
yroctoBepsiBane. [IpoTokomm 3a  MapHIpyTHU3HpaHE, KOHTO
HNPUOPUTH3UPAT CHTYPHOCTTa M M3MOI3BAaT €(EKTUBHO PECYpCHTE
Ha BB3IMTE, TpsaOBa na ce wusnomBar B Ad-Hoc wmpexosa
apxutektypa. Ilpumepn 3a Te3u mpoTokonmu ca; Destination
Sequence Distance Vector (DSDV), Wireless Routing Protocol
(WRP), ZHLS (Zone-based Hierarchical Link State Routing
Protocol), Optimized Link State Routing (OLSR), Secure Efficient
Ad Hoc Distance Vector (SEAD), A Secure On-Demand ITpoTtokon
3a Mapmpyrmupane 3a ad-hoc mpexu (ARIADNE), npoTtokon 3a
3aimuTeHo Mapuipyrusupatse (SRP) [6].

Kato gpyro mpemnoxeHune 3a pelIeHHE ce Mpeasara
U3II0JI3BAHETO HA 3alliUTHA CTEHa C paswmmpeHd ¢yHkuuu. Tasu
3alTHA CTeHa TpAOBa Ja BKIIIOYBA (QDYHKLIMHTE HAa CHUCTEMAaTa 3a
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oTkpuBaHe Ha npoHuksane (IDS) u cucremara 3a npegoTBparsBaHe
Ha nponuksate (IPS). OcBen ToBa ce oyakBa HOPTHT, MIPOTOKOIBT,
aZipechT U MPHIOKEHUETO 1a MPeoJoNesT HeoOWdailHu cUTyaluu
ype3 U3BBPUIBAHE HA HAKOM IPOBEPKU. B TO3M KOHTEKCT ce
npejyiara na ce cu3nane xubpumna cucrema 3a IDS u IPS.. Tesn
IDS/IPS Monenn wmMaT mpeauMcTBa M HemocTaThlu. OcoOeHo
KOTaTo Ce M3MepBa NPOM3BOIUTEIHOCTTA, CTEIICHTA HA U3II0JI3BaHe
Ha pecypcHUTe U CTENeHTa Ha YCIIeBaeMOCT B €TAlNTe Ha OTKPHBaHE
U IIpe0TBpaTABaHe ca penraBany. Ilopaay Ta3u npudnHa ce cMsITa,
ye KOMOMHUPAHUAT MOJEN e ObAe MO-U3roJEH U MPOLEHTHT Ha
ycrex me Obae mo-BHcok. To3um xubpuieH monen TpadBa aa ce
IpHara B ChbOTBETCTBHE ChC CTPYKTypaTa, IpeJHAa3HAYEHHETO U
JpyTH XapakTepucTuku Ha BJIA.

ColuecTByBaT Npejiiokenus [6] mpu KouTo ce mpernopbyBa Ja
ce cp3gane PKI (uadpactpykrypa ¢ myOnuueH Kiod), CBbp3aHa C
VANET, u na ce usnomsBar 1uppoBu cepTudUKaTtd Kato Obp3
METO]I 32 Y0CTOBEPsIBAaHE B MpexKa Ha IIPEBO3HO CPEJICTBO. 32 J1a ce
MOBUIIM CHTYPHOCTTa Ha AaBTOHOMHHUTE IIPEBO3HH CpEACTBA C
YATPa3BYKOBH CEH30pH, OsXa TPEUIONKEHH JBE 3al[UTHH
CTpaTeruu, a MIMEHHO YJIOCTOBEpsBaHE, 0a3MpaHO HA €IUH CEH30p
(PSA) m mpoBepka Ha CBIVIACYBAaHOCT C MHOXKECTBO CEH30PH
(MSCC), KOUTO yIOCTOBEPSIBAT CUTHAIUTE.

Hpyro mpoyuBane [7] mpemmara ONOKYeHH TEXHONOTHS 3a
3alUTa Cpelly KubepaTaky Cpelly posiy ApOHOBE. Y CTAHOBSBA Ce,
4ye OJOKYCHH TEeXHOJIOTHATAa OCHI'YpsiBA CHT'YPHOCT Ha MpEXOBaTa
KOMYHHKAIlUsi WM  TOYHOCT HAa  MECTOIOJIOKEHHETO  Ha
koMyHHKaroHHuTe maketh GCS um drone-drone. B nomwiHeHue
TpsaOBa 1a ce mIpwiaraT 3allUTHH CTEHW Cpelly KHOepHETHYHH
3alUlaXd M arakd, alrOPUTMH 32 KPUNTHpaHEe Ha JaHHU |
MHOTOIIJIACTOBH MEXaHH3MHU 3a KOHTPOJI Ha JIOCTBIIA IO BpeMe Ha
CUT'YpHO TIpelaBaHe Ha JaHHW W JOCTBII JO XapAyepHH H
copryepan cucremu. OcBeH TOBa TpsiOBa Ja ce H3MOJI3BAT
MHOXXECTBO  MOIYJIAl[MOHHM  TEXHUKH,  MEXaHU3MH 32
HeyTpanu3hpaHe ¥ HaMmajsiBaHe Ha IIyMa 3a CHTHAIUTE,
U3II0JI3BaHU B CHCTEMaTa 3a IpeJaBaHe M ymnpasieHue. I Hakpas,
YSI3BUMOCTUTE M pPHCKOBeTe TpsiOBa na ObAaT ompeneneHH
NPEeBApUTEIHO 4Ype3 TECTBaHE 3a IPOHHMKBAHE Ha BCHYKH
koMnoHeHTH. Clie[l TOBa ce MpernopbyBa [a ro H3MON3BaTe, CIex
KaTo ysS3BUMOCTHTE Ca 3aTBOPEHU.

3. 3aknwuenue

B toBa mpoyuBaHe Oemie HampaBeH aHaNW3 Ha KuOepaTaka U
cUrypHOCT 4pe3 pasmensiHe Ha UAV Ha TeXHHUTE KOMIOHEHTH.
JoxkazaHo e, 4ye cucremara 3a UAV uma xapayep, codryep,
CEH30pH, MpPEXKOBU U KOMYHHUKAIITMOHHH KOMIIOHEHTH. beme
MOJYEPTaHO, Y€ BCEKM OT Te3M KOMIIOHEHTH MOXe Ja Oble
M3JI0KEH Ha KuOepaTak MOOTAeTHO. Thil Karo Te3u KOMIIOHEHTH
CBIBPXKAT €IEMEHTH Ha WH()OPMAIIMOHHM TEXHOJIOTHH, CE BIDKAA,
4ye KHOep 3aIIaxuTe M aTaKUTe, CPEIIaHH JHEC, ChIO MOTaT Ja TH
3acTpamar. Ilopamy Ta3sw HpHYMHA CTaHAa SICHO, Y€ MOJCTBT 3a
CHT'YpHOCT TpsiOBa Ja ce ympaBisABa, KaTo Ce pasIiIekaa IIIOTO
UAV or XoJHMCTHYHA TJIEJHA TOYKAa W HETOBUTE KOMITOHEHTH OT
OTZENHA TJIe[Ha TOYKA MOPaJH €CTECTBOTO Ha MH(OPMALMOHHHUTE
TEXHOJIOTHH.
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1. Bveeoenue

C TeueHHe Ha BpPEMETO pPA3BUTHETO HA TEXHOJIOTHSATA Ha
OesmmoTHUTe JerarenHu amapatd (BJIA) ce paspactBa OBp30.
3amtaxara or ataku ¢ (BJIA) ce yBemmuaBa rimobanno [1,2,3].
Cratusita WMa 3a L€l Ja pasmyiefa 3alllaxuTe, CBBP3aHH C
¢usndeckure araku Ha BJIA, TeXHUTE TEXHOJIOTHH, BB3MOKHOCTH U
ynotpeba. CpIo Taka, ce Mmpeliara METOJOJIOTHS 32 OLCHKAa Ha
3arutaxure ot BJIA.

2. Pesynmamu u ouckycus

BJIA unm npoHoBe, ca jeTaTesHU anaparu, KOUTO HE M3HCKBAT
CKUIMaX WU MMHJIOTH, 32 a padotat. bJIA Moxe na ce peanusupa B
JIBa BapUaHTa. JHCTAHIMOHHO YIPABISBAHH WIH HE3aBHCUMO
JETSIIH CHOpPEJ MOJETHUs [UIaH, IPOrPaMHUpaH OT CAMOTO Havalo ¢
MOMOIITa Ha CJIOKHA CHCTEMA 3a JUHAMHYHA aBTOMaTH3alus. B
MoMeHTa ToBeueTo UAV M3NBIHSABAT MUCHM 3a HaONIOJACHHE WU
JIOpH aTaka.

OCHOBHOTO 3HaueHHE C€ U3MON3Ba 3a oOO3Ha4YaBaHE Ha
ACPOAMHAMUYCH CaMOJIeT, KOWTO HMa OIpPENETICHO KOIMYECTBO
eHepruiiHa IOJKperna W MOXe Ja JIeTH caMm, 0e3 na Oble
yIpaBJIsBaH JUCTAHIMOHHO OT EKHMIaXa WITH MHIOTHpPaH [4].

B nuemno Bpeme UAV unu apoHOBeTe ca MHOTO NOIYJISIPHU,
0co0eHO 3a pa3BIICKaTe]HU HeiH, kKato (oTorpadus u BB3AyIIHA
¢dororpadusa. UAV B paspieyeHHsATa ca MHOTO THPCEHH, 3alIOTO
MOTaT Jla W3IOJI3BaT Haif-ToOpHTe KaMepH M 1a CHUMAaT KpachuBa
KapTHHA M BHUCOKOKAYeCTBEHH CHUMKH B e€(Hp IOA HPaBUIHHS
BI'bJI. BBIIpeku ToBa, caMoO HSAKOJKO JIYIIW 3HAST 32 W3MOJI3BAHETO
Ha JPOHOBE B MHIYCTPHATA M THproBusra. J[poHOBeTe momarar Ha
BJIACTHTE Ja TracsAT IOXapu, [a yIpaBisiBaT O€ACTBHA H Ja
HaOmoaBat 3aryoure. OOLIECTBEHOCTTa, 0COOCHO KOMITAaHUHTE U
MPEANpPUSTHATA, pa3lojiaraT ¢ JApPOHOBE 3a HaONIOJeHHE Ha
CTPOUTENIHH MPOEKTH U TprOompoBoau. Ouaksa ce UAV nma 6paar
OIMPOKO MW3MON3BaHM B YCIYTHTE 3a JIOCTAaBKa, BB3IYIICH
TPaHCHOPT, MEAUIMHCKH TPIDKH, SKOJIOTHYHH TUCKYCHH M JPYTH
obnacTu.

BJIA ca emHa oOT HaW-pa3BUBALIM CE€ TEXHOJOTHMH CbC
3HAUUTENHH TIOJIE3HU TNPUIIOKEHUsI, HO, CBIIO TakKa, CIIOCOOHU 1a
ch3aanar 3HauuTenHa 3armaxa [5]. Karo mpumep Moxe ma ce
MoCcoYM M3Moi3BaHeTo Ha apoHoBe otT SIS (Mcmsmcka nppkaBa B
HWpax u Cupus).

BE3IIWJIOTHU JIETATEJIHUA AITAPATH (BJIA)

Besmmnotauar neratenen amapatr (UAV) Moxke na et c
MOMOII[Ta HAa KOMMIOTHP, AUCTAHLIMOHHO YNpaBJeHHE, KOHTPOJIED,
tabmer wmum  gopu  Mmobunen tenedpon [39]. UAV e
BB3/lyXOIJIaBaTEIHO CPEACTBO, KOETO CE YMpaBisABa 0e3 UOBEIIKU
n3tpebutenu. Haii-HOBaTa TEXHOIOTUS HAChpPUU pa3pabOTBAHETO
Ha pasnuyHu MoaepHu UAV 3a pasnuunu nenu. BITJIA ce mapuyar

ome OpoHOEe.
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Tunose u cnenupuranus Ha BJIA

Moxe n1a ce TBBPAH, € ChIecTBYBAT ABa Bua bJIA. IIspBusr
€ MHOTOpPOTOpEH 0e3mminoTeH camoieT. Toil MMa OCHOBHO TSUIO U
HSKOJIKO POTOpa 3a ABIKEIH ce BuTia. DyHKIuATa My € [a JeTH U
Ja ynpapisBa camoinerd. Cieq KaTo MHOTOPOTOPHHMST ApOH ObIe
YCIICIIHO CTapTUPaH, TOU Ille KOHTPOJIHMpa JBIKCHUETO Ha BUTJIOTO,
KaTo TPOMEHs OTHOCHTEIHAaTa CKOPOCT Ha BCEKHM pOTOp, 3a Ja
TeHepupa Tira.

Bropusar tun BJIA e To3m ¢ (HKCHpaHO KpHIIO, OCHOBHO
mm3aiiaeT Ha UAV ¢ QukcupaHo Kpwiio e nmojo0eH Ha oOHMYaiiHuTe
THUIIOBE KOHBEHI[HOHAJIHYU caMoJieTH. MIMa iBa KOMIIOHEHTa KPHJIO U
50 ¢ BUTIO. Kpuiarta, MpUKpENeHn KbM JAPOHA, Ie T'eHepHpaT
HOBJHUIaHe, 332 Ja KOMICHCHpAT TEIJIOTO Ha CaMus JPOH U Ja
HanpaBsT MOJIeTa My MO-cTa0uiieH. FIMa TpH OCHOBHH €JIEMEHTa Ha
apXHTEeKTypara Ha JpoHa [6]: ynpasieHHe, KOMyHHKAIUs U BPb3Ka
3a JIaHHU.

o ce oTHacs 10 M3MON3BaHETO U MpeAHa3HayeHuero Ha BJIA,
BCsKa Ch3AaJieHa W M3Moj3BaHa TexHosorus Ha BJIA uma cBoute
npenuMcTBa U HejoctaTbuu. lIlpe3 mocnenuure roguau BJIA
TEXHOJIOTHATa Oelle W3ION3BaHa TJAaBHO 3a BOGHHU HYXKIU
[omynsipHOCTTa W CTEMeHTa Ha W3MOJ3BaHE Ha JPOHOBETE BHB
BBOPBKCHUTE CHJIM CE€ YBEIMYNXa 3HAYUTEITHO.

[Tonesnoto wu3nom3Bane Ha BJIA TexHONOTMUTE BKIIOYBAT
HaOMroeHne W chOupaHe Ha wHMoOpManus 3a paboTHa cpela 3a
METEOPOJOTHYHN H3CICIBaHUA U TpaduK, MOHHTOPHHT, 3aIlUTa,
S&R (ThpceHe W cmacsBaHe), BH3CTAHOBSIBAHE cCliex OEICTBUS,
yIOpaBieHHe Ha TMPUPOTHH PeCypCH, HaOIofeHne Ha UBaTa
npupoga u Ap. To3u BHI MOTPEOUTENCKH JPOH TMOHSKOTa Ce
M3I0JI3Ba KaTo XOOM Ha MOTPEOWTENs WM YeCTO Ce M3IOJ3Ba 3a
Ch3[aBaHe Ha BHEOKIHMIOBe Wiu (ororpadus. Hsxou apoHoBe,
KOMTO OOMKHOBEHO CE€ M3IOJI3BAT KaTO MOTPEOUTENICKH APOHOBE, ca
DIJI Phantom, GoPro Karma u DJI Mavic.

JlpoHOBeTe B THproBckaTa ymoTpeda BKIIOYBAT MOJANIOMAaraHe
Ha CEeJICKOCTOIAHCKHU ICHHOCTH U TPAHCIIOPT - 3allUC Ha 3eMeAeIICKa
3eMs, 3a NPBCKaHe Ha IECTHOUAM WM Topose. llpmmepn 3a
JPOHOBE, KOUTO OOMKHOBEHO €€ M3ION3BAaT KaTO WHIYCTPHAITHH
nporose, ca DJI Matrice 600, DJI MG1 u Yamaha Rmax.

BJIA ¢ BoeHHO npegHa3HaYeHHe

B momenta moBeuero BJIA morar jga uM3nBIHSABAT MHCHU 3@
HaOJIFOZICHHE M aTaka W ca Ce MPEBbpPHAIM B HacalcH W300p 3a
BoeHnure [7], TBi karto BJIA npeacTaBisiBaT  OpBKeHHA
TEXHOJIOI'Us, KOATO UMa MHOI'O NPpEAUMCTBA.

3amnaxu ot BJIA

OmneHkara Ha 3aIUIaXUTE € MHOTO BaXKHA YacT X KOMIIOHEHT IIPH
B3E€MaHETO Ha OIlepaTUBHO penreHune. CI0XXHOTO M 0OMmUpHO OOHHO
HoJie BEB BOGHHATa Cpefia MOXKe Jla Ch3laje Oe3kpaliHa TexecT 3a
TO3H, KOWTO IIpaBu U30o0pa.
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dusznuecku 3amiaxu ot BJIA

Ilpumep 3a wHHMAEeHTH ¢ ¢usnyecka 3amnaxa ¢ BJIA e
yOuiicTBoTO Ha Mpakckus renepan Kyzac u ome 9 BoeHHH Ipu aTtaka
Ha BJIA Gmuzo go nerumero B bargan B Mpak nnn youiictBoTo Ha
Kacem Comneiimanu arakyBaH OT pakera, uscTpeisiHa oT BJIA,
npunagexama Ha CAIIl [8]. ToBa nokassa, ue atakara ¢ BJIA e
MHOTO JIECHA 32 U3BBPIIBAHE U € TPYAHO 3a IPOTUBOACHCTBHE.

OunzpueckuTe aTakd WM 3aIllaxd ca OCHOBHATa 3aIiaxa U ca
CBBP3aHHU C MpodIeMuTe Ha HAOII0IEHUETO Ha YaCcTHA COOCTBEHOCT.
B To3u cnyuaii BJIA Moske necHO Ia ce U3MOiI3Ba 3a (GHU3HYECKOTO
YHUII[0)KaBaHE Ha YOBEK MIIH AbPIKaBa.

Kubep 3annaxu 3a UAV

Hanocnenpk 3monamepenara ynotpeda Ha BJIA 3amouna na ce
BB3IPHEMA OT NPECThIHUNN U KubOepnpectbrnHuny. BJIA ca wact
OT KHOep TepoprU3bM MIH KHOSPIPECTHIIHN ISHHOCTH 1 Ca YSI3BUMU
Ha XaKepCKH ataku, otBanyane u GPS wmm cmyleHus B curHaia[
6]. ToBa ce OBDKM ITaBHO Ha JIEKOTaTa Ha W3IOJ3BaHE Ha
LIEHTPOBETE 3a KoMaH/aBaHe M ynpasieHue Ha BJIA. Ilpumepu 3a
kuOep3ammaxy BKIIOYBAT CMYMIEHHS B CHUTHaNa, CIy(QUHT,
cHu(uHT, chOupaHe HAa WHPOPMAIMS, 33JHH BPATUYKH, 3aIHC HA
KIIFOYOBE U Jp.

Cnopen chuAT aBTOp, 3JIOHAMEPEHUTE CYOEKTH H3ION3BAT
BJIA u npoHOBe 3a U3BBpUIBaHE Ha (PU3MUECKU U KHOEpaTaky, KaTo
HE CaMO YHHIL0)KaBaT HEIPUKOCHOBEHOCTTA HA JIMYHMS KHUBOT Ha
XKUTENUTE, HO ¥ 3aCTpallaBaT o0liecTBeHaTa 0€30I1acCHOCT, KaTo 110
TO3M HAYWH 3acTpalaBaT OOIIECTBOTO WM CelCKus paifoH. Toma
BKITIOYBA W3ITBIHEHHETO Ha KIIOUOBU OMNEPAINH, MOJKPENEHH OT
o(aH3MBHO pa3y3HaBaHe, B JONBIHEHHE KaTo HaOIIoeHue,
HACOYCHO KBbM IPOCIEIIBAHE HA ONPENENCHN NMOTH U KOHKPETHH
X0opa, KOETO BOIM JO HAaKbpHSABaHE Ha CHTYPHOCTTa H
noseputenHocrTa [9]. Hackopo, 37I0HAMEPEHOTO M3MOI3BaHE Ha
BJIA 3amoyHa na ce ThPCH B aTakWTe Ha KUOEPIPECTBHITHULHUTE.
Hananmarenure 1me MaHUNyIupaT Te3W YSI3BHMOCTH, 3a Ja
TIOJIKOTASIT CUTYPHOCTTA.

METOJ0JOI'H 3A OHEHKA HA 3AIVIAXUTE OT BJIA

IIpoyuBaneTo Ha BB3HUKBammMTe (pr3mdecku 3ammaxu oT BJIA
craBa pemraBaio BaxxHo. OleHKaTa Ha 3aIUIaxara € penaBaia 4act
OT ONepaTHBHOTO B3eMaHe Ha peureHus. Clio)xHaTa M pa3HOOOpa3Ha
cpena npu n3nonsBane Ha BJIA npaBsT Ta3u oneHKa M3KIFOYUTEITHO
TpyaHa.

3a ;ga ce ympocTsAT HpoOieMHTe, ce IMpeaiaraT MeToIH 3a
OllEHKa Ha 3alUlaxuTe, Oa3WpaHH HAa MalIMHHO OOy4deHHe, KaTo
HampuMmep HeBpoHHA Mpexa [10], mporec Ha aHATUTHYHA HepapXus
(AHP) [11], B3emane Ha pelueHus: ¢ MHOKeCcTBO arpubytu [12], T.H.
pasmuTo pascexaeHne [13], mommppkaimia BEKTOPHA MAIIHHA U
meroaun Ha Bayesian Networks (BN) [14]. B wwunamoro
U3CIIeJIOBATENIUTE Ca OMUTBAIM PA3IMYHH METOJM 3a OLCHKa Ha
BUAoBeTe 3amiaxu U ataku oT UAV. Te3um MeToaud BKIIFOYBAT
cucTeMa 3a IUIaHupaHe Ha mucuM [12], meToam 3a u30sArBaHe Ha
compebk (CA) [6], meTon 3a oreHka Ha 3arutaxata [15]. Beeku ot
TE3M METOAU UMa CBOMTE IPEAUMCTBA H HEJAOCTATHIIH.

EnHa MeTOHONOrHS, KOSATO C€ U3MON3Ba 3a OLEHKA Ha
3aIIaxaTa, € T.H. JbPBO Ha aTakaTa. I31013BaHETO Ha AbpBETa Ha
aTak{ KaTO MOJENHY 3aIlIaXH € €IHa OT Haif-uecTo CpelaHuTe H
Hal\/'I-CTapPITe npujlaraiHi TEXHUKH 3a KI/IGBp CUCTEMHU, YHUCTO
¢usnuecku 3amiaxu M kubOep 3amnaxu. JIppBerara Ha aTakara ca
KOHICNTYaJIHU AuarpamMy, IOKasBalllM KaK JAaj€Ha e WIU aKTHUB
Moxe Jla Ob/le aTaKyBaH. ATaKyBallluTe JbPBETA ChIIO Ca CKIOHHH
Jia pa30upart 3aIUIaxuTe 3a (U3MUecKa aTaka. JlbpBeraTa Ha aTakara
(A Trees) mIocTpupaT Kak CTBIIKATa Ha aTaKa 4ecTo ce KOMOMHHPa
B MHOIOCTalleH CLEHAapuil Ha araka, KOHTO BOAM 1O IpOOUB B
curypHoctTa [16]. IIpobaeMure ¢ perynaropHara paMka ce sBsBaT
CEpHO3HO  NPEIM3BUKATENICTBO IIPe]  HOPMAJIHUTE METOIH 3a
crpaBsiHe ¢ GU3UYECKUTE 3aILIaXyU 3a CUIYpHOCTTa. PazOupanero 3a
3aKOHHO pazpemreHa ¢popma Ha BJIA 1 3a BB3IyLIHO IPOCTPAHCTBO,
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B koeto BJIA mie neiictBa, mpsko 3acdra Iu3aiiHa Ha 3aliuTaTa U
OIIEPATUBHUTE PEIICHHs NPU QU3NUESCKH aTaKH.

®akTopH 3a aHAJIM3 Ha 3amiaxurte oT UAV

B apmmsta ¢axTropuTe 3a OLEHKAa M aHAIW3 Ha 3aIlJIaXHUTe
BKJIIOYBAT KOH(DJIMKTHATA CUTYaIWs, BUAAa U Oposl HA caMoJIeTUTe,
W3I0JI3BaHUTE TAKTHKU U OPBKHS U T.H.

HOPEAJIATAHA METOJOJIOI'UsI 3A
3AIIVTAXHUTE OT BJIA

OIIEHKA HA

JIbpBOTO Ha aTakuTe HE € caMO BHJ MaTeMaTHYECKH €3UK,
KOWTO MOXE Ja YJIOBH MOTEHIMAIHW aTaKd U KOHTPaMEpKH Ha
JajieHa CHCTeMa, HO ChILO TaKa € CTAOMIHO CPENCTBO 3a EKCHEPTH
10 CUTYPHOCTTA U 3aMHTEPECOBAHHU CTPAHU Ja AUCKYTHpAT.

OueHkarta Ha BB3AYIIHUTE 3aIIaXM € BAKCH AaclekT OT
IUIAHUPAHETO M ONpENe/sIHeTO Ha IpaBmwiaTa 3a e()eKTHBHO
pasmoyiaraHe M IIOKPHTHE Ha OPBKEHHH CHCTeMH  3a
NpOTHBOBB3AyImHA  oTOpaHa.  OpwbxkeifHara  cuctemMa  3a
NPOTHBOBB3/YIIHA OTOpaHa € e(eKTHBHA, KOraTo BCsiKa HelHa
OpBXKeliHa cucteMa MOXKe Jla OTOIBCHE LiedTa OT BCHYKH ITOCOKH,
npeaun BJIA na nocturae pyOeka 3a M3IBJIHEHHE Ha 3ajayara.
CrenoBatenHO, OpBXKeiHAaTa CHCTEMa 3a IPOTHBOBB3IYIIHA
oTOpaHa TpsOBa na ObJe OIEHEHAa Ha paHEH eTam, 3a Ja ce
ompenenu e(EeKTHBHOCTTa Ha CHCTEMara 3a HPOTHBOBB3IYIIHA
orOpana. ToBa BKIIOYBA IPENOCTaBSHE Ha IPENOPBKH 32
IpeMecTBaHE Ha OPBXUS U yBelIMYaBaHE Ha pECypCuTe,
pasmpe/ieNneHy 3a CUIIMTE 3a IPOTUBOBB3AYIIHA OTOpaHa, TaKa ue Te
Jla MOraT Ja OCHTypAT MaKCHMAJIHO IOKPUTHE M Ja rapaHTHpar
e(eKTHBHU CIOCOOHOCTH 3a MPOTHBOBB3YIIIHA OTOpaHa.

B ToBa uscneaBane GokycsT me Oble BEPXY HU3NIECKH aTaky,
KaTo OpPBKEHWHH JPOHOBE, CaMOYOHICTBEHH JAPOHOBE W BB3AYLIHH
cOmbepy. Hamaparenure me M3mos3BaT Te3M ysA3BHUMOCTH, 33 Ja
MOAKOIIAsT CUT'YPHOCTTA.

IIepBo ce pasmenst Ha BJIA 3a Boenna ymortpeba u BJIA
knacudukanys. dOusnyeckute atakkm W3UCKBAT (QU3MUYECKH aTaKH,
BHUJOBE 3aIUIaXH W 3aCeTHATH LENH, JOKaTo Kilacu(uKaluiTa Ha
UAV e tunst UAV, usnomsBaH 3a ompezeisiHe Ha BOCHHUTE
M3KMCKBaHUS B oOlepaluuTe. PasmojaraHeTo W pasnpoCTPaHEHHETO
Ha OPBKEHHM CHCTEMH 3a NPOTHBOBB3IYIIHA OTOpaHa Ca CHIHO
3aBUCHMH OT NOJIPOOEH aHa M3 Ha BB3IYIIHHUTE 3amiaxu. B To3m
aHanu3 OleHeHnTe (aKTOPH BKIIOYBAT KOH(IMKTHATA CUTYaIHs,
BUJIa U OpOs Ha CaMOJIETUTE, KAKTO W W3IIOJN3BAHUTE TAKTHKHA M
opbxkust. O0mara epeKTUBHOCT HAa CHIIUTE 3a MPOTHUBOBB3AYIIHA
oTrOpaHa 3aBHCH OT WHTETPHPAHUS MPOLEC Ha IUIaHUpaHe,
OCHT'YpsIBaHE Ha HEOOXOJMMHUTE CIOCOOHOCTH 32 MPOTHBOBB3/yIIHA
orOpaHa 3a oOmepanuiTa W ONpejeisHe Ha Hal-MOJAXONdAlIaTa M
MOAXOJsIIa OpbKeiHa CcucTeMa Bb3 OCHOBA Ha HeWHUTE
Bb3MOXkHOCTH. TOBa M3cieBaHe MMO3BOJISIBA HA XOpaTa 1a pazbepat
no-no0pe Merona Ha KiacuduKaius, Taka 4ye jJa Morar aa Obaar
HOJTy4eHO MO-()UHO IHPBO HA aTakaTa U ChOTBETHUTE KOHTPAMEPKH
¥ 1a ce popmupa IeHCTBUTENHOTO IHPBO Ha 3alllUTaTa OT aTaka.

UM3non3BaHeTo Ha IOCOYEHaTa METOMOJOTHSA 3a OLECHKAa Ha
3amyiaxara, T.e. [JbpPBO Ha arakata, 0OpH KpailHO 00
¢dopmynupoBki Ha 3amnaxute OT BJIA, mnpH eleMeHTapHO
pasmoJiaraHe Ha eJIEMEHTHTE Ha MPOTHBOBB3/yIIIHATA OTOpaHa, pU
CTaHJapTHA CpeJia U TIPH YCIIOBHE, Ye 1ie ObJie U3MOI3BaH SUH THII
BJIA 3a ¢usuyecka araka BOOM JO CJIEIHHUTE INPEIOKEHUS Ha
METOZONOTHATA: M3MOJI3BaHE HA CPEICTBA 32 MPOTHBOBB3IYIIHA
oTOpaHa ¢ MaJbK M 0COOCHHO MaJbK oOcer Ha AeiicTBHe.

HanpaBeHme NPEUIOKEHUA OT METOAOJIOTHUATA NPU TaKaBa
HaI'bJIHO  OIIPOCTEHA 06CTaHOBKa, JaBa OCHOBAaHHA Ja CC€
npeamnoiara, 4€ IMpu €aHa JICUCTBUTEIIHA OIlCHKA Ha 3aljiaxara,
MPCUIOKCHUTE MCEPKU 3a HCYTpaJIM3UPAHC HA Ta3W 3arljlaxaTa IIe
BKJIFOYBAT JICTAUITHO U e(i)eKTI/IBHO TMIPCIOKCHUE.
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Measuring attitudes and preparedness to respond in a disaster situation
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Abstract: The behavior of citizens in disaster situation is the basis of its mastery. Due to their sudden nature, large scale and detrimental
potential, critical situations require quick actions, the adequacy and correct orientation of which have a key role in the protection and
preservation of human life. At that moment, the main factors that form adequate behavior are: the risk perception, including the knowledge
and the understanding of the disaster; the information that is provided by the authorized bodies for the specific case and its adequacy and
the personal characteristics of the people in the disaster threat. The most significant impact on all these factors has the acquired knowledge
and practical skills in the field of safety and disaster protection, provided in advance and referred to the so-called “pre-impact” or
preparation phase. This knowledge is focused on the nature of the disaster, the way it could affect people, the correct behavior of each
person, during and after it, the evacuation routes and available shelters, first aid techniques, etc. It is directed to citizens and gives the basic
information needed for successful crisis management, and not only qualitatively improves the organization of the population, reduces chaos
and confusion and ensures adequate collective response and discipline, but gives opportunity for volunteering in providing additional
support to the medical teams in their efforts to help people in need.

Keywords: DISASTER SITUATION, PREPAREDNESS, EVACUATION, CRISIS MANAGEMENT

1. Introduction specifying ql_Jestions i_ncluded gender _(1= male, 2=female), age in 6
' year groups in an ordinal scale, covering the are range of 18 to 65+
Disasters are serious disruptions of the functioning of a years (18-25, 26-35, 36-45, 46-55, 56-65, above 65). The following
community or society, causing widespread losses (human, material, ten questions, included mostly categorical data and were coded and
economic or environmental) that exceed the coping resources of the ~ analyzed. The respondents were asked Q1. How the population
affected community or society. The main phases in the receives information about a disaster or emergency situation
disaster/emergency management cycle are: Preparation, Response,  (1=radio and tv, 2=internet, 3=mobile phone, 4=other inf. sources,
after the disaster event had happened, Recovery and Mitigation (see ~ 5=state service, 6=friends); Q2. Are you familiar with the early
Fig.1) [1]. All these phases form a closed cycle of continuous  warning signals that announce the occurrence of a disaster? (1=yes,
improvement starting with capacity building in the pre-impact phase ~ 2=no, 3= partially); Q3. Do you have any information about shelters
and passing through the emergency situation, managing it with at the area, where you live? (1=yes, 2=no, 3=know about the
restoration and reconstruction activities. shelters, but do not know, where they are), Q4. What should you
take with you if you have to evacuate? (l=evacuation backpack
containing: bottled water, medicines, canned and dry food,
documents, personal protective equipment - cotton-gauze bandage,
universal pocket knife, candles, lighter (matches), flashlight with
batteries, radio receiver with batteries, warm clothes, mobile phone
——— , and charger; 2= water, food, medicine, documents, pets, protective
“.;,.,.y,f.,,_‘,.,,_w_ _—— equipment, warm clothes, mobile phone and charger; 3= whatever |
" —Z : can get at the moment), Q5. In your opinion, who should provide
first aid to disaster victims? (1=The emergency teams when they
manage to reach the victims, 2=Anyone who is at the scene of the
incident, immediately after its realization, 3=Trained medical
personnel), Q6. In an event of a disaster or any other critical
situation, would you volunteer to help? (1=yes, 2=no, 3=depends on
Fig. 1 Disaster management cycle situation), Q7. Can you provide first aid to a person in need?
(1=yes, 2=no, 3=not sure), Q8. Have you attended disaster

When thinking about disasters, people have a tendency to either preparedness training courses? (1=yes, 2= no, 3=do not remember),
panic or underestimate them with the pretext that they happen rarely Q9. Do you think you have the necessary knowledge and skills for

or as an exception, but recently the number of natural and man- adequate reaction in case of disaster? (1=yes, 2=no, 3=yes
made disasters is increasing. The actions required in disaster  partially), Q10. Do you think it is necessary to conduct
situations are based on discipline, collective knowledge and ethics,  informational and practical training of the population for responding
which enable the most adequate efforts, making the best possible  to disasters, accidents and other critical situations? (1=yes, 2= no,
use of the available resources [2]. 3=yes but if needed).

2. Methods 3. Analysis

For the purpose of the present study, was developed a survey, The statistic analysis on the whole data, shown in Table 1,

distributed among citizens, through the social platforms and on-line. describes that for some of the questions, the respondents’ answers
The respondents were able to reach it easy and fill it for a couple of were closer to each other and for some of them, the respondents
minutes. These factors explain the large number of participants in opinions differ.

different age groups and from different settlements [3]. The survey . L . .

consists of ten questions (Q1-Q10) on subjects related with level of Table 1. Descriptive statistical analysis on data questions 1-10
preparedness for the so-called pre-impact phase and two specifying
questions on the gender and the age affiliation of the responders.

B P Information_f  What_o_brin  First_aid_pro  Voluntasr, an_you_girs

The answers received within the framework of the conducted o s e s werwe wean o a s
survey are from 130 adult respondents from Bulgaria, aged from 18~ * = = = .= = s = =
Missing 0 ) i [ )
to over 65 +years Old Maan 166 M 178 168 198 198 phil 177 3 104
Mode 1 3 2 1 2 1 3 2 3 1
Survey responses were coded and analyzed. Analyses included — siosswm s e e ] £ = s B ) )

descriptive statistics, correlation and regression techniques. The
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For example, almost all of the people agree, that there should be
organized informational and practical trainings of the population for
response in case of a disaster situation, but considerably less
number, would volunteer in this scenario.

3.1 Age

The age profile of the respondents is at the first place, related
with the way of reaching the survey, which was distributed in the
social platforms and on line. As can be seen in Table 2, the biggest
percentages of the respondents are the people in the so-called active
groups, at the age groups 36-45 years and 46-55 years. These are
actively working people, who have at least one profile in a social
platform and are socially and community responsible.

Table 2: Age distribution of the respondents

Age of respondents Frequency Valid Percent

18-25 11 8.5
26-35 11 8.5
36-45 55 42.3
46-55 31 23.8
56-65 12 9.2

+65 10 7.7
Total 130 100

According the data from the National Institute of statistics in
Bulgaria, these age groups took biggest part in development of the
economic activity of the population in Bulgaria, for the first quarter
of 2024. These are people with children to take care for and most
probably with parents or other dependent relatives, for whom they
are responsible.

The people at the age groups 36-55 are the people, who being
actively working and having high level of community and social
responsibility, having graduated from a university, or educating
along their work duties, had obtained lots of information and
knowledge, including at the area of crisis management process. This
can be seen in the positive correlation between the age and a
specific question about the location of the shelters in the town and
area, where respondents live (Q3), presented in Table 3 and Fig. 2.

Table 3. Correlation between age and information on

shelters(Q3)
Age Q3
Pearson correlation 1 0.051
Age Sig. (2-tailed) 0.566
N 130 130
Pearson correlation 0.051 1
Q3 Sig. (2-tailed) 0.566
N 130 130

381440577

Information

Fig. 2 Correlation between age and information on shelters

According The Disaster Protection law, ”...Collective means of
protection are engineering facilities - shelters and anti-radiation
shelters, the main purpose of which is to shelter the population in
the event of an air attack from military and industrial poisonous

substances, radioactive substances and biological agents...” [5].
The citizens should be aware of the location of the collective means
of protection, which should be used in case of disaster. In the web
site of the Municipality of Burgas there are fourteen active shelters
listed, with a picture of the place and an address [6]. If the average
number of people, who could hide in a public shelter is 50, then it is
obvious that the listed shelters would not be enough in case of a
disaster for the population of the city (according the National
Statistical Institute for 2020, the population in Burgas was 198 593
people). The infrastructure of the town of Burgas, hosts more
collective means of protection, than the mentioned, including some
block’s indoors basement rooms planned to be used as a shelter in
case of needs, but many of the people, do not know about them and
since these areas are not maintained, they cannot be used. The
education which generations born, till 1980 received in Bulgaria
within the subject of Disaster protection (which was an obligatory
theme in the schools and universities curriculum in Bulgaria at that
time), included a visit to the near shelters. That is a way to explain
the knowledge of people in age groups 36-55 years, seen in the
survey.

On the other hand, there is a negative correlation between the
age and the volunteer’s readiness in case of disaster (Q6. In an
event of a disaster or any other critical situation, would you
volunteer to help?), presented in Table 4 and Fig. 3.

Table 4. Correlation between age and volunteering in case of
disaster (Q6)

Age Q6
Pearson correlation 1 -0.142
Age Sig. (2-tailed) 0.108
N 130 130
Pearson correlation -0.142 1
Q6 Sig. (2-tailed) 0.108
N 130 130

. . .

2« 43 611777

10 15 20 as 20

Volunteer_or_no_to_help

Fig. 3 Correlation between age and volunteering in case of disaster

The data can be explained with the physical factors, related with
age (weakness, fatigue, problems with the musculoskeletal system,
heart system, blood pressure and vestibular apparatus), which can
stop the people at certain age to volunteer in case of disaster, but
since the majority of answers at the age groups 36-55 years, the
explanation here again could be related with the greater
responsibilities and duties people at that age have.

Table 5. Gender profile of the respondents

Frequency Percent Valid percent |Cumulative
percent
man 39 30.0 30.0 30.0
91 100
woman 70.0 70.0
total 130 100.0 100.0
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This makes any risk situation they might be involved in a threat to
their responsibilities and people, dependable on their care.

3.2 Gender

The larger numbers in the respondents are female, as presented
in Table 5. That could be explained with the fact that in the social
medias in Bulgaria (which we used to distribute the survey), the
women are more active than man [7]. On the other hand in case of
disaster situation, research on gender in evacuation, reflects that
women are more likely to evacuate compared to men [8 - 11]. The
literature reveals a pattern of gender differentiation throughout the
disaster process. The differences are largely attributed to childcare
responsibilities, poverty, social networks, traditional roles,
discrimination, and other issues of gender stratification [9]. The
result on the relation of the gender with the willingness to volunteer
in case of disaster (Q6 in our survey) does not show categorical
difference between female and male responders, as seen in Table 6.
On the contrary, in case of disaster the percentage of the man, who
would volunteer is a bit more (48,7 %), compared to women (46,2
%).

Table 6. Relation between gender and volunteer help in case of

need (Q6)

Gender Answer Frequency %  Valid % Cumulative %

man TS 19 487 487 48.7
No 4 103 103 59.0
Ene_p;?&:tio 16 410 410 1000
n
Total 39 1000  100.0

woman ¢S 42 462 462 46.2
No 6 66 6.6 52.7
SDifupai?;f]o” 43 473 473 100.0
Total 91 1000  100.0

3.3 Ways of receiving of information in case of disaster and
evacuation’s signals recognition

The results obtained here are understandably distributed in a
percentage majority, describing the two most accessible ways of
obtaining information at the moment in Bulgaria, which are radio
and television - chosen by the majority of the responders 59.7% and
the Internet, which is preferred by 27.9%. The results show, to a
large extent, the legally established ways of transmitting
information in case of crisis, which are radio and television. Young
people who do not choose these media for receiving information in
their daily life are the ones who enter the other large group of
answers indicating the Internet as an information source. However,
the objectivity of this source of information could be difficult to
verify, and this makes it less reliable, because of the misinformation
that fake news for example can generate [3].

In case of a disaster, the system for early warning and
notification of the population is used to disseminate public short
messages, called evacuation’s signals on the type of the disaster and
the urgency of the actions needed to be taken. In Bulgaria it is tested
every last working day of the month by the National Control Center
(NCC) through the “Silent Test” and twice a year on April 1 and
October 1 at 11:00 a.m. - by activating the acoustic signals. The
results obtained in the survey prove that the testing of the early
warning system is paying off and the majority of people 52% are
aware of these alert signals. It is interesting, however, that the next
in number of people are only partially familiar with the signals
(36,9%). This can most likely be explained by the difficulty in
understanding the meaning of the words in the transmitted message,
due to the overlapping of sound waves and the propagation of the
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signal over long distances, among buildings and large objects that
reflect and scatter it [3].

There is a positive correlation between the way the information
is received and the recognition of signals, used to describe the
different disaster situations in case of their emerge, as seen in Table
7.

Table 7. Correlation between the way of receiving an
information (Q1) and recognition of signals (Q2)

Age Q6
Pearson 1 0.131
Information C(_)rrelatio_n
Sig. (2-tailed) 0.139
N 130 130
Pearson 0.131 1
Signals cgrrelatiqn
Sig. (2-tailed) 0.139
N 130 130

People, who are aware of the way, how the information should
be received, are also acquainted with the signals, used in case of
disaster.

3.4 A well-coordinated response takes time

In the so-called pre-impact phase, the preparation of people,
with knowledge and competences for reaction in case of a critical
situation is the most important act for development of a community
resilience and adequate response. In a disaster time, the actions of
one person, one family, or one household are not that important,
because the scale of the crisis requires common actions of many
households, many people, many families. In this way the limited
time and resources would not have that severe effect on the crisis
management.

According to a research on the cases of crisis from natural,
technogenic or other origin with mass loses and causalities, the
most important help, would be the help of the people on the site,
because:

Help will not get there fast enough;

There could be potentially other casualties or locations;
The crisis management requires multiple organization;
Infrastructure may be disrupted;

Local ambulances and hospitals may be overwhelmed [1].

Table 8. Relation between gender and first aid help in case of
need (Q5)

Gender Answer Frequency %  Valid % Cumulative %
man ;g‘ergency 8 205 20.5 205
Everyone
capable on 26 66.7 66.7 87.2
the site
Trained
el 5 128 12.8 100.0
people
e 39 1000  100.0
woman ;g‘ergency 12 132 132 132
Everyone
capable on 66 725 725 85.7
the site
Trained
medical 13 143 14.3 100.0
people
R 91 1000 1000
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The help of the people, who are on the crisis location, would be
needed and that could be seen also from the analysis of the
responses of question “Q5. In your opinion, who should provide
first aid to disaster victims?” seen in Table 8. No matter of the
gender, majority of the people, agreed on the need of help of the
people on site, for which everyone have to be trained in advance.
This kind of knowledge, should be easily obtained, understandable
and including basic skills focused on first aid techniques, common
knowledge on the disaster and the required actions in case of its
realization. It forms the basic information, needed for a person, who
is in a disaster situation, to have an adequate behavior and to help if
he is able to (does not have serious traumas), and could be obtained
in advance in the so called “pre-impact” disaster phase. The proof
of that is seen in Table 9, in which is analyzed the relation of data
on questions “Q7. Can you give first aid to an injured person?” and
“Q8. Have you attended disaster preparedness training courses?”.

Table 9. Analyses of data on the information, on disaster
preparedness received and the first aid competences

Attended disaster preparedness training courses
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easy application in case of need. Some of the people, from the
biggest group of “people, not sure, if they had passed the training”,
actually had not been reached by the information of the course,
because they did not understand it, or it was not interesting for
them, or did not find it useful. The personal motivation of everyone
in trainings and activities, related to crisis management is one of the
most important factors for success in participating in these
activities.

4. Disaster Preparedness Help Individuals

Knowledge and skills on disaster in the so called “pre-impact”
phase are of great importance for its management. They:

Build capability;

Increase readiness for adequate actions;
Reduce anxiety;

Training for one disaster helps in any disaster;
Save Lives. [1]

Their provision and accessibility are a subject of development
of community resilience. According our survey the attitudes of the
130 Bulgarian respondents to the subject is positive and related to
the importance of the matter, but the level of the preparedness could
be higher. The low level of motivation and the thinking of the
disaster as something distant and not related to our everyday life are
amongst the reasons for these results. Providing of accessible and
understandable knowledge and motivating people by their
involvement in development of the educational modules and
trainings are the areas in which local and national authorities,
educational institutions and citizens should work together for
development of a successful model of disaster management.
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Study of defects on details of air weapons and causes of their appearance
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Abstract: Vortex Gas Pistons technology has been developed and manufactured to be specifically applied in most air rifles and it uses
regular air instead of any other type of gas. Manufacturer ****** offers 6 different types of Vortex Gas Pistons covering most of the Break
Barrel and Underlever lines. Despite the demand for high quality materials and optimal construction, operational impacts invariably take
their toll on the weapon and defects often occur due to a variety of reasons - either quality or manufacturing defects in the material and
those resulting from friction between individual parts, pressure and errors in the maintenance and operation of the weapon.

Each one of the listed impacts, as well as their combination, may be the cause of defects, which in this study are searched for on the items
submitted for evaluation details of original and destroyed air gun piston and barrel, showing defect.

KEYWORDS: AIR GUNS, PISTON, BARREL, DEFECTS

From all the defective parts, test bodies of appropriate
1. Introduction dimensions were made for conducting chemical analysis,
metallographic analyzes and mechanical tests.

The scientific and production potential of the metallurgical

and military industries should be involved in the development and 2.1.1. Chemical analysis of materials. Material
application of technologies focused on original technical solutions hardness data
with the massive use of new materials.As a result of these actions,
emphaSiS should be placed on characteristics such as: Chemical Composition was determined using an
e high innovativeness of design solutions to manufactured Olympus Delta Premium 6050-CC X-ray fluorescence analyzer.
products, processes and their application; The carbon content was determined by a LECO CS-244 analyzer
e maximum use of civilian technologies for military using a LECO HF-100 induction furnace. The results are
applications; presented in tables 2 and 3.
e  a better balance between costs, quality and functionality
of the produced or delivered products. Table 2 Detail: Piston part of an air rifle showing a defect
Achieving this type of transformation in the Bulgarian Components, wt %
metallurgical and military industry is the current goal and can be C0.48% Fe 99.4% Mn 0.64% Cr 0.19%

implemented at different levels.

Si 0,07% Ti 0,04% Mo 0,02%

2. Preconditions and means for resolving the Hardness: HRB: 93

problem Table 3 Detail: Air gun barrel bent on axis

2.1. Theoretical Model

Components, wt %

C 0,13% | Fe97,14% | Mn1,01% Pb0,27% | Cu0,14% | Cr0,06%

In the present study are investigated parts from original and Ni 0,06% | P 0,06% Mo00,01% | S1,07% | Si0,15% | Zn 0,04%
destroyed pistons and barrels of air weapons. These materials are Hardness: HRC: 23-24
subjected to complex research, including the following methods of
analysis: ) ) ) ) From the obtained results, it is clear that according to the
e Chemical analysis of the materials from which the presence of chemical elements in the examined details, their
destroyed details are made; Material hardness data. compositions do not meet the accepted standards for details of this
e  Macrostructural analysis of the reasons that led to the type (see [6-8, 10]). The amounts of chromium and molybdenum
destruction of the part - defects in the metal: fracture are greatly reduced from those recommended for such products, so
surfaces, voids, voids of various origins, etc. that this material can be classified as 40XX series steels and the
e Microstructural analysis, distribution of elements and manufacture of a fastener such as the piston of an air rifle to be of
phase characteristic’s. the corresponding strength and corrosion resistance. The
The individual components of the weapon that showed composition of the alloy from which the "barrel" detail is made is
defects of different types are presented in fig. 1 (a, b): also inconsistent with the requirements for similar materials, the

strongest impression being made by the presence of lead (Pb -
0.27%) and sulfur (S - 1.07%, most likely purposefully added!) in
very large percentages.

m 2.2. Experimental stand

2.2.1. Establishing the nature of the destruction of
broken "piston” type parts and deformed "barrel” type

Fig. 1 Weapon components showing defects of different types parts. Macrostructural observation

a) original and broken b) air rifle barrel, distorted

pistons The failure location always provides information about

the type of failure and allows determining the factors that caused it
- unforeseen operational stresses, sudden impacts, overloading,
non-regulated deformation conditions, imprecise manufacturing of
the part, etc. The surface and morphology of the wrecks are
carefully observed at magnifications that allow judging the nature
and features of the destruction.

The initial inspections showed that the reasons for the
destruction and defecting of the components of the kit were most
likely of a different nature — the pistons were broken and the barrel
was curved in an arc.
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2.2.2 "Piston" type detail from an air rifle

Fig. 2 General view of an air rifle "piston” type part - new part and one
with a tear defect. The location of the firacture coincides with a structural
opening

Fig.3 Macro-photos of the defect of a "piston" part of an air rifle,
magnification 20x
Fig. 2 shows a general view of a "piston" part of an air
rifle - a new part and one with a tear defect. The location of the
fracture coincides with a structural opening.

Fig. 3 (a, b, ¢, d) demonstrate macro-photographs of the
defect on a "piston" part of an air rifle at a magnification of
approximately 20x. It is clearly seen that the topography of the
quarry is different in all four photographed sections. A section
with a flaky-granular structure is observed in Fig. 3a, discretely
oxidized. In Fig. 3b shows a relief resembling a mixed-type
fracture, granular in some areas and fibrous in others. They are not
clearly defined, but rather flow into each other. In Fig. 3c shows
deep radial grooves from the periphery to the inner diameter of the
piston, and in Fig. 3d the surface is not oxidized, the fracture looks
fresh and deformation grooves have a concentric appearance and
resemble fish-scale-fracture.

The fracture at the place of the piston bore, (Fig. 3d), has
an absolutely flat, although strongly grooved surface. Structurally,
the chute in which the spring guide rests is also positioned there.
The thickness of the metal in this longitudinal section from end to
end of the cylindrical piston is reduced by about 2/3 of its total
wall thickness, which could also become a cause of failure.

2.2.3. Detail of the "barrel™ type of an air rifle

The part provided for examination, air rifle "barrel” type
*xxxE* with a spring-piston mechanism, is bent along its axis and
along its entire length - from the silencer to the trigger mechanism.
Fig. 4 (a, b) shows the manner in which test samples were
obtained from the barrel, (general view of barrel, Fig. 1).

A t a e £
Fig. 4 (a, b) Preparing of test samples from the barrel
a) Sample bodies from different b) View along the outer
sections along the length of the part  surface of the barrel

From the pictures in fig. 4a and 4b is clearly visible how the
integrity of the inner surface of the barrel was violated where it
was in direct contact with the so-called "thrust" or also "bolt",
(mechanism that pushes the piston back until it catches on trigger
mechanism). From the inspection of the part, it can be assumed
that the reasons for its distortion in the longitudinal direction are
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related, on the one hand, to the material used in production; on the
other hand - with the production of the internal threaded surface;
poorly conducted heat treatment can be of importance, and in
addition to the previous reasons listed - the distortion can be the
result of service load-friction with poor lubrication and bad
material as a prerequisite for the deformation.

2.2.4. Microstructural metallographic analysis of the
samples

The microphotographs are presented at fig. 5(a+f). They
are realized on metallographic microscopes Reichart and Neophot
2. The magnifications are for Reichart 680x (Lens x85/Eyepiece
x8) and for Neophot (Lens 25x/8x) and (Lens 25x/20x).

FoA N0

}. 4 a
Frontal surface, Reichart, Longitudinal

section, Longitudinal
Reichart, 680x Neophot, 200x

Fig. 5 a, b, ¢ "Piston" type details from an air rifle

680x

Reichart, 680x Neophot, 200x
Fig. 5d, e, f Details of the "barrel" type of an air rifle

The object-micrometer to the microscopes is
photographed and shown at the magnifications used, fig. 6.

T ﬂ""‘“w{ "
kL d

i J L 5
Reichart, 680x Neophot, 500x Neophot, 200x

From the microphotographs of the destroyed and
deformed details, it can be assumed that the observed
inhomogeneities in the structural elements are partly due to the
chemical composition of the materials, partly to the selected
technological regimes for obtaining the semi-finished products or
to unsuccessful additional processing.

The "piston™ type parts from an air rifle have a ferrite-
pearlite matrix structure, in places with eutectoid colonies - in the
transversely cut specimen they are present as individual grains,
fig. 5a, and in the longitudinal specimen they form vertical lines
along the length of the part, fig. 5¢. This fibrous structure is
probably due to liquation phenomena (the detail at the site of its
destruction has areas of fibrous, slate scrap!). The mechanical
properties of such a material are different in the transverse and
longitudinal directions, with the transverse ones being lower, [13,
15, 18] This, as well as the presence of a smaller thickness of the
cross section, are probable reasons for the destruction of the part.
For an air gun “barrel” type detail, the frontal, transverse surface
of the specimen was examined at various magnifications and after
tempering, ferrite grains (light) and pearlite as a network (dark
areas) were found. In the chemical composition of this detail, one
can literally talk about "pollution" with sulfur and lead (results
confirmed by SEM and EDX-analysis presented in a detailed
version of the present study). Probably at high temperature Si and
Mn are dissolved in y—iron, and sulfur is in the form of sulfides of
type (Mn,Fe)S. Sulfur is the strongest "liquator” of all the
elements present in this composition. At the same time, the
chemical composition is deficient in Cr and Mo, which must be
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present in adequate amounts [10, 17] and fulfill their function in
the service life of details of this type - to help obtain high
hardness, hardenability, corrosion resistance, etc.

3. Results and discussion

Piston" type details from an air rifle

e The chemical composition does not meet the accepted
standards for this type of detail (see table 1-4). The amount of
chromium is greatly reduced, molybdenum is practically
absent.

e  The nature of the failure is of a combined type and the type
of fracture is different along the perimeter of the specimen.
The brittle failure started from a section where the thickness
of the workpiece was about 2/3 of the total thickness of its
wall.

e The microstructural metallographic analysis showed a ferrite-
pearlite structure, in places with eutectoid colonies - in the
transversely cut sample they are present as individual grains,
and in the longitudinal one they form vertical lines along the
length of the part. The mechanical properties of such a
material are different in the transverse and longitudinal
direction , with the transverse ones being lower.

e  Measured hardness is HRC:23-24 and is probably due to steel
normalization problem and breakdown in hardness as a result
of recovery process. This, as well as the reduced thickness of
the part in part of its cross-section, are probable reasons for
its destruction.

Air gun barrel type details

e  The composition of the alloy contains lead (Pb-0.27%) and
sulfur (S-1.07%), most likely added in these quantities for the
purpose of better machinability when making the caliber of
the barrel. Sulfur in a bound form, such as sulfide, causes a
sharp decrease in strength, and even 0.05% lead favors
cutting and eliminates dry friction between surfaces, but a
large amount, as in this case, can become the cause of the
appearance of cracks.

e  The integrity of the inner surface of the barrel is broken at the
point of contact with the so-called "thrust" or "bolt"
(mechanism that pushes the piston back until it engages with
the trigger mechanism). Distortion in the longitudinal
direction is due to operational stress - the calibration of the
barrel, friction with poor lubrication and poorly selected
material as a prerequisite for the deformation.

e  The microstructure is build from light ferrite grains and a
network of pearlite, (dark areas). In the chemical
composition, one can literally speak of "pollution” with
sulfur and lead, and it is very likely that at high temperature,
found in y-iron, Si and Mn are in solid solution, and sulfur is
in the form of sulfides of the type (Mn, Fe)S. Sulfur is also
the strongest "liquation maker" of all the elements present in
this composition and certainly contributed to the
inhomogeneity of material.

4. Conclusion

The initial inspections showed that the reasons for the

mass destruction and defecting of the elements were of a different
nature — the pistons were broken, the barrel was arcuately bent, the
frames of the air guns had fracture cracks radially on the product
or were completely destroyed at the end of the hole of the part.
In principle, it is possible for the piston or barrel to show a purely
operational defect, a defect as a result of a poorly executed
technological process during production, or a defect as a result of
poorly selected material for the manufacture of the individual
components.

Research has shown many factors converge and affect
the ability to shoot effectively with this type of weapon, and
confirmed the high probability of defects. They identified many of
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the causes that led to appearance of defects and destruction of
parts of the equipment of air-pneumatic weapons.

The results will serve to review the financial aspects and
the conditions for importing spare parts from the manufacturer
company ****** in Bulgaria and guarantee the conditions for the
safety of consumers.
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