|/

C

PROCEEDINGS

@

IF1C AND TECHNICAL UNION
CHANICAL ENGINEERING

BULGARIA\\

ISSN 2535-0196 (Print), ISSN 2535-020X (Online)

YEAR 7, VOLUME 1(7



XVII INTERNATIONAL CONFERENCE
FOR YOUNG RESEARCHERS

TECHNICAL SCIENCES.
INDUSTRIAL MANAGEMENT

04 - 07.09.2024 VARNA, BULGARIA

Year VI Volume 1(7) MARCH 2024

INTERNATIONAL EDITORIAL BOARD
CHAIRMAN:

Chairman: Prof. Dr. Econ. Cyril Angelov (Bulgaria)
Members:

Anatoly Magidenko, Prof. (Latvia)
Dzhavit Kuramshin, Assoc. Prof. (Russia)
Elizabeta Hristovska, Prof. (North Macedonia)
Emil Trifonov, Assoc. Prof. (Bulgaria)
Emilia Abadjieva, Assoc. Prof. (Bulgaria)
Idyliya Bachkova, Prof. (Bulgaria)
Irena Macherinskine, Prof. (Lithuania)
Ivan Dimitrov, Prof. (Bulgaria)
Ivan Kuric, Prof. (Slovakia)
Konstantins Didenko, Prof. (Latvia)
Laura Bakalli, Prof. (Romania)
Loretta Parashkevova, Prof. (Bulgaria)
Lyubomir Dimitrov, Prof. (Bulgaria)
Maryna Chaikovska, Assoc. Prof. (Ukraine)
Matilda Alexandrova, Prof. (Bulgaria)
Nikolay Dolgov, Assoc. Prof. (Ukraine)
Nikolay Hinov, Prof. (Bulgaria)
Pancho Tomov, Prof. (Bulgaria)
Rima Tamosiunine, Prof. (Lithuania)
Sergei Voytko, Prof. (Ukraine)
Sergey Lezhneyv, Assoc. Prof. (Kazakhstan)
Valeriy Sorokin, Assoc. Prof. (Belarus)
Vedran Mrzljak, Assoc. Prof. (Croatia)
Yvonne Novak-Marchinchin, Prof. (Slovakia)

PUBLISHER:
THE SCIENTIFIC TECHNICAL UNION
OF MECHANICAL ENGINEERING “INDUSTRY 4.0”
ISSN 2535-0196 (Print), ISSN 2535-020X (Online)



CONTENTS

Industry 4.0 and human resources management
Kristina Korytinova, NadeZda JANKEIOVA ........c..ceieiiieiiiieirieiiee ettt st st sttt sttt b et bbbt 3

RUF Guitars - innovative, carbon composite electric guitar design and production for enhanced ergonomics
Rafat Perz, Pawet Matecki, Pawet WAowsKi, LUKASZ POPEK .........coiiiiiiiiiiiieec s 7

RUF QC - an intelligent system for measuring and controlling the quality of processes and products in a guitar

production system
Rafat Perz, L.ukasz Popek, Pawet Matecki, Michat Kuminiarczyk, Julian Konowalski .............ccceceveiiveiiicicie s 9

Text-to-Image generative models for enhanced composite guitar production
Lukasz Popek, Rafal PErz, PIOr BIlSKI .......c.ccuciviieiriiiiiiie e ieeie ettt st s e ne s e e e sneenesneneesee s 11

IIpeanocTaBku 3a MOBHIIABAHE MOTHBAIMATA HA CJIY)KHTEJIHTE MOCPEACTBOM NMpHJIaraHe Ha e)eKTHBEH JIHMIEPCKH

CTHJ
B 120 (oI G (5] : ST O TP PO PO PP OPP P OPRRPRO 12

Secure e-voting
TEOMOPA JIMUEBA ....uvvitieiiie ettt e ettt ettt et e e skt e s it ekt e bt e eb e e ek e e e bt ook b e ea bt es b e oAbt e eh et eab e e eh e e 4R Reeh b £t e bb e eh bt e ameenhb e e s bt e nbeensbesnbeeennne et 18



TECHNICAL SCIENCES. INDUSTRIAL MANAGEMENT. 2024

Industry 4.0 and human resources management

Kristina Korytinovél)*, Nadezda Jankelova?
Y2 University of Economics in Bratislava, Department of Management, Faculty of Business Management, Dolnozemska cesta 1, Bratislava,
852 35, Slovakia
*Kkorytinova.kristina@euba.sk

Abstract: A theoretical analysis of Industry 4.0's effects on human resources management (HRM) is provided in this article. It looks at the
potential and difficulties presented by the digital revolution, emphasizing the necessity of Smart HR 4.0. Workforce planning, job design,
hiring, and staff development in response to emerging technologies like Al and big data are some of the major issues that have been studied.
The significance of Education 4.0 in educating the labor force for jobs of the future is also emphasized in the essay. It emphasizes the
necessity of HRM methods that change to meet Industry 4.0's changing demands.

Keywords: INDUSTRY 4.0, MART HR 4.0, DIGITAL TRANSFORMATION, WORKFORCE PLANNING, JOB DESIGN

1. Introduction

Industry 4.0 will strongly impact the work environment,
organization, and workforce through enhanced collaboration,
software importance, and evolving technologies. HR research aims
to understand these effects and develop strategies for shaping the
future workplace, qualifying workers, and building digital
capabilities [1].

These changes affect everyday life and work since enterprise
systems depend on people. HR management (HRM) encompasses
planning, recruitment, hiring, training, assessment, remuneration,
career management, compliance, compensation, redundancy,
termination, and negotiations [2]. Rapid technological changes
create a gap between workforce skills and job requirements,
necessitating new HR development approaches. Addressing these
changes involves focusing on Smart HR 4.0, Education 4.0, and the
future workplace [3].

2. Materials and Methods

2.1.Smart HR 4 Ol"pcv_uka! W3TOYHMKBT Ha Mpenparkata He € HAMEPEH.

In the 21st century, through Industry 4.0, new innovations are
taking place in the form of smart business or smart factories [4].
Human resource management is not immune to this phenomenon,
so there is considerable pressure to adapt. Smart Human Resources
4.0 (SHR 4.0) portrays a vibrant can- vas for digital transformation
across the various functions of human resource management. Thus,
SHR 4.0 represents a new concept that is evolving during the fourth
industrial revolution and is characterized by innovations in digital
technologies such as the Internet of Things, Big Data and analytics,
artificial intelligence, high-speed data networks such as 4G and 5G
to effectively manage next generation workers.

SHR 4.0 provides a set of implementation challenges and a set
of benefits, which are summarised in the table below.

Table 1: Implementation challenges and benefits of Smart Human Resource
4.0

Challenges of SHR 4.0
Choosing the right
combination of new
technological tools.

Advantages of SHR 4.0
Attracting, developing, and
retaining the next generation
of talents.

Modification of the existing | More efficient and faster HR

organizational culture. operations.
Managing multi- | Building leaner human
generational work-force | resources departments.

expectations.

Traditionally, HR departments manage the entire employee
lifecycle from recruitment to exit. Although HR plays a crucial role
in corporate growth, many departments are limited to operational
tasks due to inefficient processes and outdated technology. The
solution is precisely the introduction of the SHR 4.0 concept, which
is driven by emerging technologies and next-generation workers
[5], with the aim of attracting, developing and retaining multi-

generational workers, and satisfying HR processes with leaner
departments with error-free data, and easily accessible in an
ongoing interactive format.

SHR 4.0 is driven by emerging technologies and a next-
generation workforce with the potential to transform human
resource management processes covering all aspects from
onboarding talent through to offboarding. After an extensive
literature review, we agree with Sivathan and Pillai's proposed
conceptual framework for SHR 4.0, which we enrich with
additional insights from the field of human resource management.

structure of
\_ the company

T
Industry 4.0 technologies:

+ Additive manufacturing

- Autonomous robots
- Simulation

- System integration
- Cloud Computing
+ Internet of Things
- Cybersecurity

- Augmented reality
- Big Data

Smart Human
Resource
Management 4.0

~| Company 4.0

" Leadership
style of
manager

Fig. 1 Smart HR 4.0 diagram

Human resources planning

Automation and connected systems drive workforce
transformation, requiring businesses to attract, retrain, and upskill
resources for new technologies. Strategic workforce planning in
Industry 4.0 focuses on acquiring skilled workers for new roles and
adapting existing jobs to new methods. Training and development
become key for workforce evolution and development. Chinachoti
[6] suggest reducing reliance on human resources in planning and
assessing the necessary skills for optimal job performance.
Familiarity with technology and information systems is crucial.

A new generation of workers, the so-called millennials, is
entering the labor market. Their specific characteristics will shape
the future of businesses through competition for high potential in
the upcoming years [7, 8].

Jobs design

The emergence of advanced technologies in Industry 4.0
impacts human resource practices, including job design [9].
Industry 4.0 principles influence job design and practices in
companies. Designing jobs in SHR 4.0 should focus on flexibility
and openness to accommodate continuous change, facilitate
teamwork and collaboration, and require a diversity of skills.
Effective job design in Industry 4.0 human resource management
processes is visible when operations successfully transform through
automation [10]. However, the lack of empowerment can hinder
Industry 4.0's development. Therefore, enrichment approaches in
job design are recommended to align with Industry 4.0 principles
[10].
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Recruitment and employee selection

The rise of smartphones has led to smart apps, with Generation
Y and Z receiving job ads based on their profiles. Big Data and Al
automate resume searches and candidate preferences, saving time
and effort. Interviewing now includes automated and customized
testing, improving predictions of future job performance. Faster
networks (4G/5G) enable remote interviews through real-time
video, shortening the recruitment cycle [5].

Al chatbots interpret and verify candidate responses in real-
time, narrowing down interviewees and automating the assessment
process, including scheduling interviews and checking references.
Only 10% of businesses currently use Al, expected to increase to
36% soon. Al has improved the entire hiring process, giving HR
professionals more time for strategic human resources tasks.
Challenges remain, including staff training and concerns about
losing administrative jobs due to automation.

Augmented reality/virtual reality (AR/VR) could assist new
hires with onboarding and track productivity from day one.

Employees development

Workforce development is crucial in HR management for
navigating Industry 4.0 uncertainties. Trained workers can adapt to
frequent job changes in the uncertain Industry 4.0 environment.
Innovative workers work smart, overcome uncertainties, and stay
competitive [4].

Training is essential in HR practices for upskilling workers in
roles transformed by automation and high technology. SHR 4.0
aims to develop workers' skills and capabilities for Industry 4.0.
Sivathanu and Pillai [5] stress the importance of increasing
knowledge and skills for today's competitive environment.

Al identifies worker knowledge gaps based on market demands.
Generation Y and Z seek targeted training to achieve their
professional goals. Faster networks enable virtual training from
anywhere. Staff morale and productivity greatly influence learning
and development. Training programs boost worker morale and are a
major investment for successful businesses [11]. Training aids
career advancement, reduces absenteeism, and increases worker
satisfaction and commitment.

Career management and planning

Ordinary human capital will no longer drive the workforce;
individuals who can think critically and innovate will be the most
valuable assets. The National Career Development Association's
Facilitating Career Development guide [12] encourages career
professionals to help clients find new career paths that match their
existing or potential skills.

Mowlaee [13] suggests that as part of career planning,
individuals should assess their knowledge, set clear goals, and
prioritize activities. They should identify new skills that align with
strategic business priorities and leverage technology to enhance
their career, including acquiring analytical skills and utilizing data
through smart systems and analytics in real-time to improve
processes. Becoming 10T experts also supports maximizing Industry
4.0's potential within a digital culture.

Performance evaluation and management

In Industry 4.0, performance evaluation should prioritize
workforce development through outcome-based and behavior-based
methods to promote learning and innovation [4]. Workers need
regular feedback and objective evaluations using quantitative
metrics. The process involves setting standards, measuring
performance, comparing results, discussing feedback with
employees, and taking corrective action as needed [8].

Management by objectives (MBO) is a popular evaluation
method in Industry 4.0 [4]. It involves setting and assessing mutual
goals based on specific objectives. For participative decision-
making, managers and workers determine goals through mutual

discussion and consensus. Each goal has a defined deadline, and
feedback allows managers and workers to monitor activities and
take corrective measures when needed [8].

Remuneration

Due to the lack of skilled workforce in Industry 4.0, HR
management must develop an effective remuneration system to
retain and develop existing workers and attract new talent [9].
Innovativeness and willingness to learn support remuneration
systems in enterprises. Adjusting rewards preemptively can help
reduce turnover.

Human resources practitioners should adopt the SHR 4.0
concept to analyze workers' performance, activities, and evaluations
to predict and prevent departures [14]. Motivating employees to
communicate expectations can reduce stress and the desire to leave
[13]. Remuneration should motivate skilled workers, in material or
non-material form, to promote human capital creativity in Industry
4.0 [13].

Work environment

In the coming years, the massive adoption of digitalization will
shape enterprise work environments [15]. Workers will face new
demands in digital competence, problem solving, and human-
machine communication [10]. The 2016 Future of Jobs report notes
that almost all modern workplaces will require mathematical and
interpersonal skills [15].

Frey and Osborne's study on the future of jobs found that nearly
half of the jobs analyzed in America will be threatened by
digitalization in the next 10 to 20 years [16]. In Germany, experts
noted that technical automation's impact cannot be equated with
changes in employment rates. While machines may change
workplaces, they don't replace all affected jobs. Digital
transformation could create many new jobs, such as those in new
technologies. The working environment will change significantly,
and companies must develop an effective HR management strategy
as part of their corporate strategy to navigate these changes [10].

Employee offboarding

Analyzing a worker's profile can predict their intention to leave,
allowing HR to proactively retain high-performing employees
through better internal opportunities. Low performers can be
identified through ongoing annual evaluations rather than just
supervisors' assessments. Programs to encourage worker
performance should be tailored to individual skill gaps. Though
implementing Smart HR 4.0 seems promising, HR should also
consider changes in leadership styles and organizational structures

(5]

Credit Suisse, employing over 48,000 people worldwide,
implemented SHR 4.0 to reduce employee exhaustion and turnover
rates by 1%, saving $75-100 million in a year [14]. Companies
should adopt SHR 4.0 to navigate Industry 4.0's transformation,
automating HR processes for more efficient and leaner HR teams.
Effective implementation requires timely responses to changes in
organizational structure and leadership style, enabling HR to take a
strategic role in organizational growth [5]. Schaar et al. [8] note that
Industry 4.0 implications will reduce HR team sizes, allowing HR
departments more time for strategic tasks.

2.2. Education HR 4.0

Although the concept of Industry 4.0 is based on modern
technologies, the human factor will remain at the centre. This fact is
strictly emphasised in the German government's High-Tech
Strategy, which states that the philosophy of Industry 4.0 is not
based on an industry without humans, but on a human-centered
change based on the principle that technology should serve people.
Technological trends will undoubtedly continue to bring radical
changes within education as well as to other areas of life. Therefore,
it is essential to anticipate the impact of technology at every stage of
education and take the necessary actions [9].
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Education 4.0 represents a desirable approach to education that
is aligned with the emerging industrial revolution [14]. A new
model of education that responds to the requirements of Industry
4.0 should take into account: linking networks of systems and easy
access to knowledge; artificial intelligence, automation, and robotic
systems; new media and big data; the speed of innovation; the
development of new skills and continuous knowledge [17].

The relationship between the industrial and educational ongoing
period leads to the emergence of new professions that require
certain specific skills. With this in mind, it is essential that
educational institutions are structured to meet the requirements of
the highly skilled workforce of the ongoing dynamic transformation
process [16].

Cyber-physical systems are being integrated into various
industries, which affects the hard and soft skills requirements of the
workforce. The World Economic Forum [15] prepared a report
examining these changes. The table below shows the most
important skills that employers consider essential by 2025.

Table 2: Top 15 skills by 2025.

Top 15 skills
Analytic thinking and | Resilience, stress tolerance
innovation and flexibility

Active learning and learning
strategies

Reasoning, problem solving
and ideas generation

Complex problem solving Emotional intelligence

Critical thinking and analysis Troubleshooting, and user

experience
Creativity, originality, and | Service orientation
initiative
People leadership and social | Systems analysis and
influence evaluation
Use of technology, | Persuasion and negotiation

monitoring, and control

Technology
programming

design  and

We agree with the World Economic Forum [15] report that
Education 4.0 is about evolving along the time, and for higher
education institutions it is a commitment to understand what is
required of their future graduates in practice. Technology also
allows us to be constantly connected, and as a result, job roles are
gradually becoming more flexible and adaptable.

3.  Results and Discussion
3.1. The future of jobs

Many workers fear losing their jobs to robots. While robots may
replace manual tasks, workers can adapt by learning to control and
optimize robot use, discovering new applications. Human-robot
interaction may be challenging initially, but proper training can
help. Learning about how a robot works, its capabilities, roles,
requirements, limitations, benefits, and placement in the system is
very important, especially for older workers who are not as tech-
savvy as the younger generations Y and Z [17]. The "Future of Jobs
2020" report by the World Economic Forum [15], states that
employers expect the share of increasingly redundant jobs to fall
from 15.4% to 9% (a 6.4% decline) by 2025 and that the number of
new occupations will rise from 7.8% to 13.5% (a 5.7% increase) of
the total workforce. On the basis of the above data, it is estimated
that by 2025, 85 million jobs may be replaced by a change in the
division of labour between humans and machines, while 97 million
new jobs may be created that are more adapted to the new division
of labour between humans, machines and algorithms. The survey
was carried out across 15 sectors and 26 economies.

Jalali and Singh [14] report that Sophia, a Hanson Robotics
robot, is the first to receive Saudi citizenship and predict Al could
reduce jobs by 27% in less than 20 years, affecting routine roles like
drivers and factory workers. Surprisingly, jobs like CEOs, mergers
and acquisitions experts, and publicists may also be impacted.
Hanson Robotics CEO Jeanne Lim suggests current trends could
increase communication with Al as younger generations interact
more with devices than humans. Schneider [1] questions the mass
production of robots that may take jobs essential for people's
survival.

While many manual jobs will be automated, occupations such
as barber, handyman, farm worker, cleaner, cook, gardener,
repairman, carpenter, and caregiver will likely remain stable due to
their complex manual and intellectual skills [16]. Around 19% of
workers in OECD countries are employed in these complex manual
jobs, a number expected to remain stable [18]. The World
Economic Forum's "The Future of Jobs" [15] report highlights jobs
with increasing and decreasing demand across various sectors.

Table 3: Jobs with increased or decreased demand across sectors

Increasing demand Decreasing demand

Data analysts and scientists Data inputters

Administrative and executive
secretaries

Artificial intelligence and
machine learning specialists

Big Data specialists Accountants

Digital marketing and strategy | Accountants and auditors

specialists

Process automation specialists | Assembly and factory workers

Business development | Client information and
specialists customer service workers
Digital transformation | General and  operational
specialists managers

Information Security Analysts | Material and warehousing and

stock control clerks

Software  and
developers

application | Financial analysts

Internet of Things specialists Postal service workers

Project managers Sales representatives,

wholesale, and manufacturing

Data Relationship managers

base and network experts

Robotics engineers =Bank tellers and similar
clerks

Strategic consultants Door-to-door

Management and organisation | “"Electronics and

telecommunications installers
and repairers

analysts

FinTech engineers Human resources specialists

Human capital will need to interact with robots through special
mobile devices, using software and knowledge bases tailored to
each enterprise [14]. Communication with co-workers via special
social networks fosters social relationships and boosts workers'
internal motivation. When workers feel motivated and satisfied,
they won't feel redundant in an automated environment [12].

Robot-robot interaction is becoming crucial in Industry 4.0.
Robots can analyze production processes, make decisions, plan
resources, and alert human controllers with suggestions for
corrective actions [7]. Robot-robot communication automates
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process planning and logistics, but human supervision is essential to
ensure automation is beneficial and not harmful [5].

Critics of Industry 4.0 predict unprecedented job losses and
unemployment as smart machines replace human labor in business
processes. Full-time jobs may shift to uncertain work arrangements,
requiring businesses to constantly restructure management practices
to manage workforce diversity. This could negatively impact
workers' job security and self-esteem [6].

4, Conclusions

Both research and practice highlight risks in the digital
workplace, such as job insecurity and technological anxiety,
potentially leading to social isolation [17]. Constant learning and
challenges in separating work and non-work activities may cause
stress and burnout for those unable to adapt. Negative consequences
could hinder creativity and critical thinking, as workers may be
confined to narrow tasks controlled by machines' pace and rhythm

3.

Reskilling will become routine as new jobs demand higher
qualifications. Workers must continually acquire new skills due to
shifts in expectations with computers, digitization, and automation
in work. To stay competitive, lifelong learning must be prioritized.
OECD research [18] recommends investing in skills, improving
schools, teacher quality and pay, supporting adult learning, and
fostering entrepreneurial skills.
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RUF Guitars - innovative, carbon composite electric guitar design and production for
enhanced ergonomics

Rafal Perz!3, Pawel Mateckil®, Pawel Wdowski®, Lukasz Popekz’3
1- Warsaw University of Technology, Institute of Aeronautics and Applied Mechanics; ul. Nowowiejska
00-665 Warsaw, Poland; 2- Warsaw University of Technology, Institute of Radioelectronics and Multimedia Technology, ul Nowowiejska
15/19, 00-665 Warsaw, Poland; 3-Sie¢ Badawcza Rafal Perz.; Aleja Jana Pawta I1 27, 00-867 Warsaw, Poland

Abstract: The aim of the project is to develop an innovative line of electric guitars “RUF Guitars” made of composites. The guitars will be
characterized by unprecedented ergonomy, weight and will contain a number of improvements not offered by the competition. Key
innovations included: ultra-thin griffin (less than 15mm), significantly reduced weight (less than 1,5kg), protection of the griffin with nano-
silver particles reducing sweating of the hand, increased stiffness of the griffin and resistance to temperature and humidity changes and

innovative design solutions.

KEYWORDS: COMPOSITE GUITAR, GUITAR QUALITY CONTROL, GUITAR PRODUCTION MANAGEMENT, Al IN GUITARS,
GUITAR MEASUREMENT, NON-CONTACT GUITAR MEASUREMENT METHODS, GUITAR PRODUCTION OPTIMISATION

1. Introduction

Wooden guitars are prone to damage and tone inconsistencies [1].
To neutralise the negative side effects of using wood RUF Guitars
created an instrument purely out of composite materials.
Composites show great promise in replacing wood, as they are
lightweight, much stronger and significantly less sensitive to
environmental changes [2]. The combination of infused carbon fibre
and original Ruffaine composite allowed for sturdy body
construction. It made the guitar more resilient to impact forces and
weather conditions, resulting in a substantially more stable
instrument at no weight premium.

2. Methods
2.1 Climate Test

The tuning stability test was the most significant one in the
context of musical instruments. All three test guitars were carefully
set up and tuned with an accuracy of about 1 cent. After measuring
their initial temperatures and air humidity levels, the guitars
underwent a climate test. They were kept in a cooler until their
temperature didn't lower at least 10°C. Air in the cooler was
roughly 30% less humid, putting additional strain on the examined
instruments. After about 15 minutes, the guitars were checked with
a tuner and left to revert to room temperature. We conducted the
test 10 times, re-tuning all guitars before each test run. The average
measured note difference equaled 5%, exactly 20% lower than the
target difference value.

Fig. 1. Guitar’s temperature difference during the climate test

2.2 Durability Test

The most notable technical improvement we have achieved is the
slim neck width and improved durability around the headstock area.
This region is infamous for being susceptible to damage. Despite
technical challenges, we have brought the neck width below 15
millimetres, measured at 1st fret. The composite material still
enables it to withstand over 1200N (almost 120kg) of force with
less than 0,01mm/N neck flex, even at that minuscule thickness. It’s
far more than any wooden guitar could ever withstand.
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Fig. 2. Guitar neck flex measurement

2.3 Weight Reduction

The lightweight characteristics of carbon fibre allow for making
some of the lightest instruments in the world. After infusion, the
guitar's shell is rigid enough for typical use. Despite the reduced
weight, it is as stable as other instruments filled out with Ruffaine.
We have produced three prototype models, all coming under 1,5
kilograms. The lightest, a 6-string single-cut type guitar, measured
1,23 kilograms. Such weight savings are beneficial to artists as
heavy instruments are less and less desirable on the market.

Fig. 3. Weight measurement of a 6-string single-cut type guitar

2.4 Antibacterial Carbon Layer

By adding colloidal silver to the carbon fibre, we created a
surface more resilient to bacteria found in human sweat. We have
settled for the concentration of 400PPM (particles per million) since
concentrations of 200-250PPM already allow for germicidal effect.
This silver admixture lowered the bacteria activity by 83% on
average.
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3. Results

All designated milestones have been achieved. Every
prototype came in under the weight threshold of 1,5 kilograms, at
1.23kg, 1.35kg and 1.44kg respectively. Their neck thickness was
maintained below 15 millimeters at the 1st fret. Measured values for
all prototypes came in at 14.84mm, 14.39mm and 14.96mm. All
guitars achieved less than 0.01mm/N neck flex with values ranging
from 0.0019mm/N to 0.0085mm/N. Every prototype also managed
to surpass the tuning stability expectations. The average note
deviation equaled 5% of a semitone, which is 20% better than the
6,25% target value.
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Abstract: The aim of the project is to develop a sophisticated production process management system tailored for electric guitar
manufacturing. This system will utilize various subsystems to continuously gather data on product quality, semi-finished products, work
performance, resource usage and employee status. The system will automatically suggest modifications to the production process, enabling
real-time optimization. The project plans to primarily employ non-contact measurement methods, which will be processed in real time and

feedback into the production process optimisation.

KEYWORDS: COMPOSITE GUITAR, GUITAR QUALITY CONTROL, GUITAR PRODUCTION MANAGEMENT, Al IN GUITARS,
GUITAR MEASUREMENT, NON-CONTACT GUITAR MEASUREMENT METHODS, GUITAR PRODUCTION OPTIMISATION

1. Introduction

This article analyzes RUF QC's structure and compares its
performance to that of a manual guitar quality control process. RUF
QC is an advanced quality control system designed specifically for
the manufacturing process of composite guitars. Due to the
characteristics of process, some defects are difficult or virtually
impossible to detect with traditional methods, hence the need for a
specialized and streamlined quality control system. It consists of 8
independent control stations connected by a master application.
Each station is specialized to check the product's quality at a given
production stage. This approach ensures the highest quality at all
times, enabling up to 97,5% defect detection accuracy. After every
control, the gathered data is sent to a local server to be processed
and input into a database. Later, the control results are available for
remote access through a dedicated web application.

2. Description and system’s structure

The first stage of production is preparing the carbon fibre cutouts. It
is a straightforward process, so analogically. The cutout is scanned
with an industrial-grade camera and referenced against a
predetermined shape. To extract the control result, the binarization
algorithm is used to process the generated image. Since the color of
the cutout differs significantly from the color of the table, the image
is converted to monochrome and pixels below a set value are
filtered out, making it easier to process.

The next stage is laying the cutouts in the mold before infusion. The
control station assists the worker by displaying the correct cutout
orientation on the mold. After the worker places the cutout in the
right position, the control station repeats the process for the
remaining carbon fibre layers. In case of a placement error, the
station displays an error message highlighting what needs to be
adjusted.

Following shell infusion and filament injection, there is a third QC
stage. Filling the guitar body with resin introduces the risk of
creating residual air bubbles. Pockets of air larger than 1 centimetre
are detrimental to the instrument's structure. If they went unnoticed
it would lead to a faulty, sub-par product. This defect is impossible
to detect with any traditional means, so a full X-ray scan is
performed and with system based on YOLOVS detect filling defect.
Data gathered during the scan allows for quick image generation to
show areas that need refilling. Following the required adjustments,
the guitar body is sent off for sanding.

After body sanding comes another control stage. To determine if the
guitar body contouring is within tolerance with the similar method
described in [2], two 3D scans are performed - one for the front and
one for the back. The station compares them with a target model
and displays deviations exceeding the threshold value. The
employee taking care of this process can interactively refine the
guitar's shape until approval from the application is obtained. If
everything is within spec, the guitar is ready for lacquering.

Fig. 1. Point cloud view of the back of the guitar

To ensure a high-quality lacquer coating, a series of high-resolution
pictures is taken. They are immediately processed by the control
station to display any blemishes on the guitar's surface. Defects like
scratches, air bubbles, discolouration or uneven surfaces will be
detected and highlighted by the machine. This process is fully
automated, requiring only guitar placement within the station.
Shortly after this process, the guitar will be fitted with frets and
hardware.

The penultimate control station inspects the guitar's setup. It
performs a 3D scan of the fretboard, measuring fret and string
heights. Following a successful scan, the measured values are
compared against the target values to determine if the guitar is set
up properly. Deviations from the target are highlighted both on a 3D
model and in a simple spreadsheet view for a more detailed report.

Fig. 2. A faulty neck profile made by the setup control station

The last control process is the final QC. It is the simplest one, as
it guides the worker through each step, displaying images of what to
check for. At the end, a picture of the whole guitar is taken by the
overhead camera, officially closing the production process.

3. Results

RUF QC presents guitar manufacturers with crucial benefits, the
most noticeable being time. It is roughly 60% faster than traditional
QC methods, which is a substantial difference affecting production
costs and total production output. Exact time differences can be
seen in Fig. 3. The system also gives more precise feedback about
what needs to be adjusted at every production stage with up to
97,5% accuracy. It makes the whole process more intuitive and
easier for new personnel to learn. Aside from speed and ease of use,
the master application enables browsing, viewing and exporting
reports from every control. That helps keep track of every guitar's
production history and monitor control station and employee
performance.
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Text-to-Image generative models for enhanced composite guitar production
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Abstract: This paper explores the application of text-to-image generative models in the production of composite guitars. By converting
textual descriptions into detailed visual designs, we create the design process, enhance customization options, and improve overall
production efficiency, offering a novel approach to guitar manufacturing.

KEYWORDS: TEXT TO IMAGE, GENERATIVE MODELS, COMPOSITE GUITARS, GAN-s, DIFFUSION MODELS; DTD

1. Introduction

In fields focused on product commercialization, an important aspect
is to create an attractive product color scheme that best represents
the customer's interests. Manual expert selection is time-consuming
and most often expensive. The project assumes the creation of a
model that allows from single words or phrases written in natural
language to generate a set of attractive graphics/textures, adapted to
the production technological requirements of manufacturing
composite electric guitars. In this work, the results of finetuning of
two types of generative architectures — Generative Adversial
Networks (GAN-s) and trained diffusion models - are compiled.
The results show the advantages and disadvantages of each solution
from a quantitative as well as qualitative perspective.

2. Methods

2.1 GAN-s

Generative Adversarial Networks (GAN-s): An architecture concept
first pioneered with the article [1] consists of two neural networks, a
generator and a discriminator. The generator takes random noise as
input and tries to transform it into data samples that resemble real
training data. The discriminator evaluates whether the sample
comes from real training data or was generated by the generator.
The model is trained in an adversarial game in which the generator
tries to deceive the discriminator. This means that the model does
not directly define the probability distribution of the data but learns
it through an adversarial process. This process leads to a gradual
improvement of both networks until the generator is able to produce
samples that are virtually indistinguishable from the real data. Both
the generator and discriminator are trained using a standard back-
propagation method, which simplifies the learning process.
Competition in both directions results in the generation of highly
realistic images. For purpose of comparison it was chosen
architecture DF-GAN [2], which has streamlined backbone
architecture comparing to original paper.

2.2 Diffusion Models

Diffusion models work by distorting the training data by
successively adding Gaussian noise, and then learning to recover
the data by reversing this noise process. In the first step, the
diffusion model going "forward" goes through a series of time states
estimating the values of individual given input tensors using a
normal distribution. One major advantage of Diffusion models is
their ability to generate high-quality, diverse images that often
surpass other generative models in terms of realism and detail.
However, a key drawback is their relatively slow inference time
compared to other models like GANS. This can be a limiting factor
in applications where real-time generation is required. For purpose
of comparison it was chosen architecture Stable Diffusion [3].

2.3 Dataset

Humans possess an incredible capacity for vivid visual description.
We can recognize objects within images instantly and provide
detailed descriptions. Our visual perception goes beyond simple
recognition, though. Even before grasping an object's meaning, we
react strongly to patterns and textures. One of key problem for
development effective model which will simplify design phase is
creating representative dataset. Authors of this article decided for
Describable Textures Dataset [4]. The database contains 5640
images, classified into 47 categories based on human perception,
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with 120 images per category. These images, varying in size from
300x300 to 640x640 pixels, predominantly showcase the category
attribute, covering at least 90% of the image surface. Sourced from
Google and Flickr using category-related search terms, these images
were meticulously annotated via Amazon Mechanical Turk.

2.4 Training environment

Google Colab environment was used for testing. It provides
researchers with free access to cloud-based computational
resources, including GPUs and TPUs, coupled with a user-friendly,
notebook-style interface that facilitates interactive experimentation.
Training and tests were conducted with T4 GPU

3. Results

The results showed promise for further research work. The
finetuning process took similar time values. Qualitatively, diffusion
models performed better than GANSs. It should also be mentioned
that the results in terms of inferential effects are in line with the
literature - for diffusion models it takes significantly more time than
for GANs.

Rt
Fig.1. In left image generated graphics on finetuned diffusion
model with caption: ‘red texture with black liquid spill on it. Full
abstraction” in right image the artistic vision of the guitar based on
genearted graphics

4. Conclusions

The main research problem in the next steps: - Parameterizing the
results of generative models so that they are easily transferable to
production; Producing test guitar finishes based on the
parameterized graphics; Effectively quantifying the attractiveness of
the generated graphics. Another important aspect is the
development of metrics to evaluate the aesthetics and attractiveness
of generated graphics to potential customers taking into account
subjective preferences and market trends in the evaluation process.
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HPEAIIOCTABKHU 3A IIOBUITABAHE MOTUBAIUATA HA CJOYKUTEJIUTE
MHNOCPEACTBOM INIPUJIAT'AHE HA E®OEKTUBEH JIMAEPCKU CTUJI

Hrmo XKenes

[InoBnuBcku yHusepcurer ,,[lancuit Xunennapcku®, [Inosnus, benrapus
Kamedpa Ynpasnenue u konuuecmgenu memoou 6 uxonomuxama dimo@uni-plovdiv.bg

Pestome: [losuwasanemo na Kauecmeomo Ha ynpasieHuemo ype3 npuiaeane Ha ONmumManer Cmui 1uoepcmso e eOun om nooxooume,
ype3 Koumo 0veapCcKume Op2aHU3AYUL MO2am 0a UHBECIUPAM 8 YOBEWKIA KANUMAJ, Haped ¢ NOGUULABAHEMO Ha HUGOMO HA 00pa3oeaHe.
Obexm Ha npoyusaHemo ca AKMyaiHu CbEPEMEHHU JUMEPAMYPHU USMOYHUYU 6 cepama HA NCUXONO02Us, MOMUBAYUS, NUOEPCMEBO,
COYUANHO YRpasNeHue u Opyel, KOUmo o4epmagam HACOKA 3a U32paicoane Ha KOHYEenMYyanus MoOel Ha meopuume Ha/3a uoepcmeo, Kpusa
u momusayus. Llen na Ooknada e npedcmaeane HA U3PAOEHUs MOOeN, O0A8aAl Bb3MONCHOCH 3d U300P HA MEHUONCLPCKO NogedeHue,
onmumMusupawo Momusayuama Ha nociedosamenume. Hzcrnedosamenckama mesa e cébp3ama ¢ HeOOXOOUMOCMMA OM HO8A 2eHepayus
MEHUONHCPU ¢ TUOEPCKU YMeHUSA, OUBEPCUPUYUPAn NoOX00 U Kauecmed, KOUmo 0a npeoooesm SUCOKOmMO pasHulje Ha 0eMOmueayus Ha
cyscumenume 6 Owaeapckume npeonpusmus. Kowyenmyannuam mooden no3601a8a Cb30asane HA MeMOOON02Usi 3d U3CAe08aHe HA
BIUAHUEMO HA U3OPAHUA TUOEPCKU CINUIL 8bPXY MOMUBAYUAMA NPU NEPUOOU HA KPU3A U NOCMKPUSUCHA CPeOd.

Abstract: One of the right ways Bulgarian organizations can invest in human capital, in addition to raising educational standards, is by
applying an appropriate leadership style to increase management effectiveness. The study's focus is on other recent literary works in the
fields of psychology, motivation, leadership, and social management that provide a framework for organizing the development of a
conceptual model incorporating theories related to motivation, leadership, and crisis. The report aims to provide an integrated model that
facilitates the selection of managerial actions that maximize followers' motivation. To deal with the high rate of employee demotivation in
Bulgarian businesses, the research thesis discusses the necessity for a new generation of managers with leadership abilities, a diversified
approach, and other attributes. The conceptual model provides the ability to develop a methodology for investigating how a chosen
leadership style affects motivation during and after times of crisis.

KinouoBu qymu: JIunepcrso, Motusanus, Kpusa, Konuenryanen monen
Keywords: Leadership, Motivation, Crisis, Conceptual Model

1.VBOJ B mpaktrkaTa Ha OBJITApCKUTE OpraHU3aLMM YIPABICHUETO
' Ype3 MOTUBALMS HA CIY)KUTEIUTE € OCTaHAJIO MO-CKOPO BCTPaHU OT
AKTYaJHOCTTA HA TeMaTa Ha [0KIaga € OOYCIOBEHa OT OCHOBHHUTE NpoOIeMH Ha MEHUIKMBHTA. CTpeMexbT 3a OBp30

HOBUTC pPCAJTHOCTH B ousHec OpraHM3aluuTe, M3UCKBAIIN CIpaBgHE C CbI/IHaHCOBaTa CTpaHa Ha KPU3UTE, YBCIWYaBaHEC Ha
CbBPECMCHHM MOJICJIM Ha B3aUMOJICHCTBHE MEXAy JImaep u TmasapHus o471 1 HpO,IIa)I<61/ITe ¥ TCHEPHUPAHE Ha IO-TOJIEMHU nevyanou
nocnenoBateny. JKemaHusATa W MOTPEOHOCTUTE HA CITY>KUTEIHUTE C IIPaBO Ca MPUOPUTETUTE HA BUCIIHSA MEHUKMBHT. 3a ChKaJleHHE,
KbM pabOTHOTO MSICTO CTaBaT MHOTOIUIACTOBH, KOCTO Ch371aBa HOBU pa3bupaHeTo, Ye ropeu30pOoeHHUTE ca CIEACTBHE OT MOTHBUPAHUTE

NPEIU3BUKATEICTBA B CIIOMEHATUTE OTHOIICHUS. OTKpoeHH ca YOBCIUIKH peCypCH, HE € TOJIKOBA MAaCOBO. H3cnenoBartesickara
MPa3HOTH OTHOCHO B3aMMOBpPbB3KaTa MEXKAY TE3M acClHCKTH Ha Te3a € CBbp3aHa C HEOOXOJAMMOCTTa OT HOBAa TEHepalus
YIOPaBICHUETO W B YaCTHOCT — KaK JOMHUHAHTHATa yHoTpeda Ha MEHUIKBPH C JUIEPCKM YMEHHUs, AUBEPCU(DHIMPAH MOIXOA H
JaZcH CTHJ Ha JIMAEPCTBO B IIEPHOJ Ha KpH3a U B IIOCTKPHU3MCHA KayecTBa, KOHUTO Ja TNPEOMO0JICAT BHCOKOTO pPaBHUIIEC Ha
cpena BIHsie BBPXY MOTHBAIMATA Ha CiyxurenuTe. CbBpeMEHHUTE JIEMOTHBALUS HA CITY/KUTEIUTE B OBITapCKUTE MPEINPHATHSL.
OpraHu3alud U CIOYKUTEIUTE UM IIOCTaBAT HEMaTepHaIHUTE
(hakTOpH KaTO MpEANOCTaBKa 3a YIOBICTBOPEHOCT C HApaCTBAIIO
3HAYCHHUE, T.C. HEOOXOIUMO € Ja Ce ThPCAT HOBH BB3MOXKHOCTH 32
OCUT'ypsIBaHE Ha BUCOKA MOTHUBALUS.

JoKkJIagbT € CTPYKTYpPUPAH B YBOI, TOCIEIBaH OT 0000IIeH
JauTepaTypeH 0030p, CBBbp3aH C OTHOIIEHHETO Ha JIHAepcKara
npobyieMaTuKa KbM KpPHU3HCHHTE CHUTYallid M BpB3KaTa MEXIy
TEOPUHTE 32 MOTUBALMA ¥ JINIEPCTBO. B TpeTa yacT e mpeacTaBeH

3HauynMoOCTTa Ha TeMaTa MoXe Ja ObAe OTKpUTa U B KOHIICNITYaJTHUAT MOJEN M HEeroBaTa CBIIHOCT, KaTO Ha Ta3u 0asa
TEKYIIOTO ChCTOSIHHE, B KOETO Ce HaMHpa Obirapckara MKOHOMHKA, MO’Ke Jla ce pa3paboTAT METOJMKHM 33 M3CNENBaHEe Ha JHAEPCTBOTO
IpeaBu] UUKINYHOTO U3JIM3aHE OT €IHA KpHU3a M HABIU3AHETO B M MOTHBAlMATA B YCIOBMATA HAa KPU3UCHH CHUTyauud. B
npyra. AkcenepanusaTra Ha TEXHOJIOTHATA, 3aciiiBamiata ce MoCIeIHATa, 3aKIIOUUTEHA 9acT ce 0000IIaBaT pe3ynTaTuTe U ce
IUHAMHKAa Ha CHOHTHSATA ChC CTPATETHMYECKO 3HAYCHHE M HOBHTE npejiara Bb3MOXKHOCT 32 TAXHOTO alpoOupaHe B NPAKTHKaTa C LeJl
TPYAOBU PEaTHOCTU Ca IOCTABUIU IOJIIMA YacT OT OpraHU3alUUTE OCHT'YpsIBaHE Ha YCTOMYMBOCT M KOHKYPEHTOCIIOCOOHOCT.
B CJIO)KHA CHTyall¥sl Ha KOHKYPEHIU 3a IPUBIUYAHE U 3aIbpXKaHE
Ha MEHHDKBPU C aJEKBaTHU Ha CpeaaTa yMeHus. [10BUIIABaHETO 2. IOHTEPATYPEH OB30P
Ha Ka4yeCTBOTO Ha YINPABJIICHUETO 4pe3 IIpUjaaraHe Ha ONTHMAaJICH
CTHJI JMACPCTBO € SIUH OT MOJXOJHTE, YPe3 KOUTO OBJITapCKHUTE 2.1. JTudepcku meopuu c OmHoweHue KoM KpU3UCHUME
OpraHu3anuy MOraT Ja MHBECTHUpPAT B YOBEIUKHUs KallUTall, HapelI C cumyayuu

IIOBUIIIaBaAaHCTO HAa HUBOTO Ha 06p2130BaHI/I€4
B PaMKUTE Ha MNOBEACHYECCKUTE TCOpPHUU 3a JIMACPCTBOTO CC

Ien na gokiaga e InpeacraBsiHEe HAa KOHLCHTYaJI€H MOJCII, CMsATa, Y€ JIMJIEPCTBOTO € MpOsBa Ha IOBEACHUETO HA JIMYHOCTTA B
AaBalll Bb3MOXKHOCT 32 M300p HA MEHHUKBPCKO [OBEACHHE, rpymna. B romsmara cum 4acT IOBEIEHYECKUTE TEOPUM HE HAMHPAT
ONTUMH3UPAILO MOTUBALUATA HA IIOCJIENOBATEIUTE. mpsika Bpb3Ka MeXIy CTWIa Ha JMAEPCTBO M cpejara U

MPOM3XO0XK/aIaTa P Hesl HEOPEENeHOCT U KpU3NCHOCT. Bee mak
Henpsika Bpb3Ka MEXIY THI JIMAEPCTBO M cpela MOXe J1a ce
HaMepH ollle NpH ucneasanusaTa Ha Jlesun, Jlunut u Yaiir (Lewin,
Lippitt, White, 1939). Hsxou wu3cienoBarean pasriIexaar
ABTOPUTAPHUSI CTHJI Ha JIMJEPCTBO KaTO eEKTHUBEH IO BpeMme Ha
Kpu3a. ACCHOB HampHMep KOMEHTHpA aBTOPHUTAPHHS CTHJ Karo
HAJIOKUTEJICH 3a yHoTrpeba, ,a MOHIKOTa JOpPH € EAWHCTBEH

O0eKT Ha 1pPOyYBaHETO ca AaKTyaJHd CBBPEMEHHHU
JUTEpaTypHH M3TOYHHUIM B cdepara Ha ICHXOJOTHS, MOTHUBALMA,
JMZICPCTBO, COLMAIHO YNPABJICHHE M IPYTH, KOMTO O4YepTaBaT
HACOKa 3a M3IPaXJaHE Ha KOHLENTYaJIHHS MOJE]I Ha TEOPUHTE
Ha/3a JIUJIEPCTBO, KPH3a M MOTHBALHSL.
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Bb3MOJXKeH. TakuBa ca eKCTPEMHHUTE U CUTYaLUHUTe NpU IeuIuT Ha
Bpeme* (AceHos, 2012, c. 30).

CuTyallMOHHUTE TEOPUH 3a JIUAEPCTBOTO AKIEHTUPAT BBPXY
3HAQYEHHETO Ha CUTYyalUATa BBPXY JHUACPCKHSA CTHI, a IpU
MIOBEYETO TEOPUU OT TO3U BHJ 4YacT OT TOBA 3HAYCHUE € CBBP3aHO
ChC CpeslaTa U HEeIIHOTO HUBO Ha HEOIPE/ENEHOCT.

Cnopen Teopusita Ha Tanembaym n llImuar (Tannenbaum and
Schmidt, 1973) uma Tpum oOCHOBHHM Tpymn OT (GakToOpH Ha
cuTyauusTa — (aKTOpu, CBBP3aHU ChC caMmus Juaep; (aKTopH,
CBBP3aHH C IMOCIEI0BATENNTE; (PAKTOPH, CBBP3aHH ChC Ch3jAIATA
ce curyauus. IIpaBM BrHeyaTIeHHe, Y€ MOCIEIHATA KaTeropus
obxBara u (akTopu, CBBP3aHHU ChC cpenara, 6e3 obaye U3pUIHO Aa
ce 3acAra HEONPENENEHOCTTa Ha cpejara Karo  HeifHa
XapaKTePHUCTHKA.

AnrepHatuBHata Teopusi Ha Open Oummep (Fiedler, 1964)
aKIeHTHpa BBPXY JHAEpcKara e(eKTHBHOCT KaTo KOHIEIHS,
CBBp3aHa CBC CBHBIAJCHHE MEXAY CTHI Ha JHIEPCTBO U
07aronpuATHOCT Ha curyauusta. akTOpuTe Ha CUTYyaluUsTa,

cmopell KOUTO  MOJETBT  KIacHpHUUIUpa  CHTyalUHTe  Ha
OnmaronpuATHH W HEOJIArONMpPUSATHH, Ca KaYeCTBO HA OTHOILICHHUATA
ougep —  IOCIeNoBaTell, CTPYKTYpHPAaHOCT Ha  3ajayara,

TMO3UIIMOHHA BJIACT Ha JIMACpa. Cnopez[ (DI/II[J'IT:p HEONPEACIICHOCTTa
Ha cpe€aara BJIMAC BBPXY TPUTE (baKTopa U MOXKE Ja HalpaBH
curyanusaTa He6J’IaFOHpI/IHTHa.

Teopusita na PobObpr Xayc (House, 1971) IIeT — nen”
BB3NPHEMA JIUACPUTE KATO YHNPaKHABAIIM I'bBKABOCT Ha
MOBEICHNUETO MOPAAN JIBE OCHOBHH XapaKTEPUCTHKH Ha CHUTYyalUsITa
— cpella M XapaKTepPUCTHKH Ha rociefoBaTennte. Cropen teopusara
cpemata He € B KOHTpOJAa Ha CTPyKTypaTa Ha 3aJaddTe Ha
HocjiefoBarelns, CHCTeMaTa 3a BJIacT M paboTHaTa rpymna.
dakTopuTe Ha cpejaTa ONPENeNsT 0 TojisiMa CTENeH JUAEPCKOTO
noBenenue. ToBa pazdupane Ha Xayc Mapkupa Teopusra ,JIbT —
e KaTo e/lHa OT OCTAHOBKHUTE C Hall-TECHU BPB3KH MEXAY cpeaa
W KPU3UCHOCT — JIMJEPCKH CTHJI HE CaMO CPel CHTYalHOHHHUTE
TEOpUH 3a IHAEPCTBOTO, HO H300IIO0 Cpex BCHYKHM TEOPHU 32
JHMAEPCTBOTO.

IIpn Tteopumre 3a TPAH3aKIMOHHOTO ¥ TPAHCHOPMHPAIIO
JUJEPCTBO PA3IUYHUTE H3CJIEAOBATENN JOCTUraT IO PA3JIMYHH,
4YecTo IPOTHBOpEYAIld CH  U3BOAM IO  OTHOLIEHHWE Ha
e(eKTHBHOCTTAa Ha TPHUTE My IPOSIBJICHHMS II0 BpeMe Ha KpH3a.
Bwnpekn ye TeopunTe 3a TPaH3aKIMOHHOTO W TpaHC(opMupalo
JHUAEPCTBO ca Cpel €AHH OT HaW-eKCIUIOATHPAaHHWTE JHICPCKH
TEOPUH, MAJIKO M3CIIEOBATENN Ca MPOYIBAIN BPB3KaTa MEXIY TAX
W KPHU3WCHOCTTAa WJIM HEONPEAENCHOCTTa Ha BBHINHATA Cpefa.
IIpaBu BmewatieHne, 4e BBIPEKH MaIKus Opoi M3CIeBaHHS MO
TeMara, Te YecTO CH IPOTUBOpeUaT.

Ilo oTHomIeHME Ha TpPAaH3aKIHOHHOTO JMIAEPCTBO €IHATA
3acThIIBaHa Te3a €, Y€ BUCOKaTa HEeONPEAEIEHOCT Ha CpelaTa IPaBU
TO3H CTHJI Ha JIMJIEPCTBO SICEH U pa3bupaeM 3a MOCIea0BaTeInTe.

Cnopen ®ep, Tlauep u Kupuecraiirsp (Fehr, Gachter &
Kirchsteiger, 1997), ako ouakBaHUsATA ca SICHH, PEIUIIPOYHOCTTA e
Hakapa MOCJIe[0BaTeIMTe Jia BIOXKAT MOBEYE YCHJIMS B 3a/adara,
OTKOJIKOTO CE O4YakBa, IOpaju BIIOLUICHUTE YCIIOBHS, MPH KOETO
MOCIIEZI0BATEIIUTE MOTaT Jla OYaKBaT Mmo-MainbeK pesyntar. OT apyra
CTpaHa, CIOpEA CBIIUTE W3CIEAOBAaTEIM INPEATaraHeTo Ha Io-
BHCOKO BB3HArpa)KICHHE MO BpeMe Ha KpH3a BIHsSC B MO-BHCOKa
CTEIEH BbPXY MOTHBAIMATA, OTKOJKOTO B IIOCTKPU3KMCHA cpena. B
JOIBJIIHEHUE KBbM ChlllaTa Te3a KOHIEIMIMATA 32 TPAH3aKI[HOHHO
JIM/ICPCTBO TPEACTaBs SCHO Ae(UHUPAHHU 3a[a4i C BUCOKO HHUBO Ha
CTPYKTYPHPAHOCT, KOMTO MOTaT Jia MOBIMSAT I0Ope pe3ynTaTute
NmpU cpela Ha HECHTYpHOCT M HeompeneieHocT. CpIno Taka
HyXJara OT CIICIIHH AEHCTBHUSI Ha JHAEpa € €IHa OT OCHOBHHUTE
XapaKTePUCTUKM Ha KpPHU3UCHATa CcHUTyauus. B TakoBa Bpeme
HOBHMILECHATA IUPEKTHBHOCT HA IIOBEJCHUETO U SCHUS OalaHC OT
JlaBaHe U T0Jy4aBaHe OMXa MOTJIM Ja MOTHBHPAT IOCICA0BATEIIUTE
no-nobpe. Jlakepna (Lacerda, 2019) ocnopsa upe3 TBEPACHUETO CH,
4ye TPaH3aKIMOHHOTO JHMIEPCTBO HE € e(eKTHBHO 1o BpeMe Ha
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KpH3a, TMOHEXe TO3M CTWJI O0XBalla MO-HHCKO MOTHBALIMOHHO U
MHCIIUPUPAILO [TOBEJCHUE Ha JIHepa.

ITo otHomIeHHE Ha TPaHCHOPMHUPAILOTO JHUASPCTBO CHIIO UMA
pa3IMYHA MHEHHs 33 MPUTOJHOCTTa MY IO BpeMe Ha KPU3HCHH
CchOUTHS U BHCOKA HeolpeeneHocT Ha cpenara. Cropen bac (Bass,
1985) TpanchopmupamoTo JUIEPCTBO TpsiOBa Ja € JOMHHAHTCH
MOJXOJT 10 BpeMe HAa OpPraHH3alMOHHHM MpOMEHH. B momkpena Ha
Ta3W Te3a MOXKeE Jia ce U3Be/Ie pa30dHpaHeTo 3a TpaHC(HOPMHUPALIOTO
JIHIEPCTBO KaTO 3a T'bBKAB JIHACPCKHA CTHJI, KOHTO € CBBp3aH C

ajlanTanusTa, nmpoMsiHaTa u cebeakTyanu3ausiTa Ha
nocnenoBarenute. Jlakepaa (Lacerda, 2019) 3ammraBa Te3ara, ue
TpaHc(OPMHUPAIIOTO  JTHACPCTBO  4Ype3  BB3MOXHOCTTA 3@
YCIIOKOSIBAHE ~ HAa  IOCIENOBATeNUTe,  CTPYKTypuUpaHe  Ha
pasKiIaTeHaTa OT KPU3UCHOTO CHOMTHE CTPYKTypa W MPHCHINATA CH
WHIUBHIyaIU3UpaHa  EMIIaTHs  MOXE Ja  IIOMOTHE  Ha

HOCJIE/IOBATEINTE Ja IPEMHHAT ITIpe3 KPU3HCHO chOuTHe. Yeilk
(Weik, 1993) ocnopBa Ta3u mpeicraBa Karo TBBPIM, Y€ HUMa
BB3MOKHOCT TPABUTAIMSTA HA KPU3UCHATA CHTYalHs Ja MPUYHHU
JIe3UHTErPaIKs HA TPYIATa, KOETO OT CBOSI CTPaHA Jia Pa3pyIly WK
Ja BJIOIIM BIMSHUETO HA OPraHM3alMOHHATA CTPYKTypa W Ja
Ch3/ale XAaOTHYHOCT. YeWK Moxmbppka Te3ara, 4ye 3arybata Ha
CTpYKTYpa MOXe [ JIOBEJIC 10 CTPEC, JKEeIaHHUE 38 CAMOCHXPaHCHHUE
U UHAMBHAYyann3bM. Te OT CBOsI cTpaHa OHMXa BB3MPENSTCTBAIH
JMYHOCTHUTE OTHOIICHHSATA JIUICP — MOCIICIOBATEN, XapaKTEPHH 3a
TpaHcHOPMALHOHHOTO JIHJEPCTBO.

ITo oTHOLICHHE HA HEHAMECBAIIOTO JUACPCTBO B MO-TOJIsIMaTa
CH YacT aBTOPHUTE ca KOHCCHCYCHHM, Y€ HE € MOAXOJILI CTHJI 3a
ymnpaBjeHHe B KpusucHa cpezpa. TakaBa Te3a ce 3acTbliBa M OT
ocHoBarens Ha Teopusta bac (Bass & Riggio, 2006).

2.2 Bpv3ka medxncdy meopuume 3a momueauus u
auoepcmeo

ITpouechT Ha PHKOBOJCHE, PEATH3UPAH OT JUAEPa, HMa IIHPOK
CIEKTBP OT KOMIIOHEHTH, CpeJ KOWUTO MOTHBHPAHETO Ha
HOCNIEIOBATEINTE 3aeMa OCHOBHO MSCTO. TBBPACHHETO € B
KOHTEKCTa Ha Te3aTa Ha XOJIAHIBP, 4e JIMASPCTBOTO € MpOLec Ha
BIIMSTHUE MEXTy JIUJiep U Te3u, kouTo ro cieasat (Hollander, 1978).
W3cnenoBarelaT — TEOPETU3MpA, 4e  BIHMSHHETO BBPXY
MOCJIEIOBaTeIMTe € OT TOJdAMO 3HaueHHe 3a Ipoleca Ha
ppKOoBoneHe. Ha mpaktnka na ce o0siCHH ()eHOMEHBT JIUAEPCTBO,
6e3 nma ce mHpeMHMHE INpe3 pas3sCHABaHE Ha MOTHBALUATA KaTo
MICUXOJIOTHYEH TIPOLeC, BIMSCI KaKTO Ha IOCIeJOBATEINTE, TaKa U
Ha JUepa, € HEBb3MOXKHO.

IpaBu BrieuaTieHWe W HAeHHaTa OJIM30CT MEXIy ABaTa TUIA
TEOPUM M JOpU KaK HIKOM TEOpUHM OT eJHaTta TIpyma ca
HHCIIUpUpPaHU OT nApyrata. llpumep 3a Teopus 3a JIUAEPCTBOTO,
KOATO € BJBbXHOBEHAa OT MOTHBAI[IOHHA TeopHs, € Teopmsara Ha
Xayc (House, 1971), kosiTo 3aMMCTBa MHOTO OT CBOHTE IIOCTAHOBKH
OT TeopHsTa 3a MOoTHBanuATa Ha BuxTtop Bpyym (Vroom, 1964). Ts
IUPEKTHO BB3MpHEMa HAa4yMHA, MO KOHTO JHMAEPBT BIUSE BBPXY
MOTHBALlMITa Ha CBOUTE IIOCJIEAOBATENU, 4Ype3 IMOHATHUATA
OYaKBaHE, HHCTPYMEHTAJIIHOCT U BaJICHTHOCT.

Paznuunu JIMACPCKU TEOPHUU HaJaraT CBOUTE CTHJIIOBE BBPXY
pa3NMYHM KAaTerOpUH OT IHpaMujaTa Ha MOTPeOHOCTHTE Ha
Macnoy. TpaH3aKIMOHHOTO JIHAEPCTBO HAMPUMED € 1M0-e()EeKTHBHO,
3aI0BOJIIBAliKM  MOTPEOHOCTHTE OT HHCKHTE KaTeropud Ha
norpeObHocTH Ha  Macioy, J0KaTo  TpaHC(hOPMAIMOHHOTO
JIMEPCTBO € TO0-e()eKTHBHO, 3aJ0BOJSBAWKH MOTPEOHOCTUTE OT
BUCOKHUTe KaTeropuu (Bass, 1985). AHanorudeH aHanus Ha aBTOpa
MOXE Ja MOoJApend KbM HHCKHUTE KAaTerOpHH MOTPEOHOCTH OT
nupaMpaaTa Ha Macinoy IUMPEKTUBHHUTE JIMAEPCKUA CTHIOBE OT
pa3IUYHUTE JUACPCKH MOJIEIH, CTHIOBETE OPUCHTHPAaHH KbM
3a7aqara, Teopusita X Ha Makrpersp, Iisu1ata eBOIIONHOHHA TEOPHS
3a  gupepcTBoTo. CBOTBETHO KBM  BHCOKHUTE  KaTErOpHUH
noTpeOHOCTH OT NMpamuaTa Ha Maciioy MoraT fa ObAaT OTHECEHU
JMHUIEPCKH CTHIOBE C JMOepaleH ¥ JEeMOKpAaTH4YEeH EJIEMCHT,
CTHJIOBE, OPHEHTHPAHU KbM OTHOIICHHUATA (40BeKa), Teopusita Y Ha
Makrpersp, LeJIMTE TEOPUH Ha  CIYXCLIOTO  JIUAEPCTBO,
ABTEHTHYHOTO JINJEPCTBO.
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2.3. Buzyanusauyus Ha moolen 3a 8PB3KUME MEHCOY
meopuume Ha 1UOEPCME0, KPU3A U MOMUBAUUSA

MogensT 3a BpPB3KHTE LENM TPEJCTaBsHE HAa OCHOBHHTE
KOHIENITYaJIHA KaTerOpHH — JUAEPCTBO, KPU3a M MOTHBAIHs, KAKTO
U SCHO BHU3YaJHO apryMEHTHpaHE Ha JIOTHYECKHTE OTHOIIEHUS
MEXIy TEXHH CTPYKTypHH €JIeMEHTH. MOoJenpT He Ienu
U3YEpHaTeTHOCT Ha IPEICTaBEHHTE TEOPUH, a OTKPOsBaHE Ha
B3aHMOBPB3KHU U OIU30CT MEXIY HAKOU OT TSIX.

Bp'I;3KI/ITe, NpeaACTaBCHU C OPAHKEBU IJIBTHU JIMHUU U CTPECIIKH,
MOKa3BaT OTHOWLICHUATA MEKAY Ppa3JIMYHUATE NPEACTABUTCIIM Ha
TCOpUUTE 3a Kpu3a U Cpe€aa, OT €JHa CTpaHa, WU TEOPUU Ha
JUACPCTBOTO, KOUTO BBINPpUEMAT Cpe€lara KaTo CJIEMEHT OT
CUTyalusATa.

ChbC CHHM JIMHUHU U CTPENIKU Ca NMPEACTaBEHU BPB3KUTE MEXKIY
TEOpUHUTE 3a JHUAEPCTBO, MOONIDKABAIlM ce JO UASHTE 3a
aBTOPHUTApHOCT, TPAH3aKIIMOHHOCT, OPUEHTHPAHOCT KbM 3alaud U
OTHOIICHNUETO UM KBbM KOHKPETHH (HHUCKM) HHMBA Ha MOTPEOHOCTH B
pa3InuHUTE MOTUBALIOHHU TEOPUH.

Ot npyra cTpaHa, ChC 3€JICHH CTPEJIKH Ca M3BEJCHU BPB3KHUTE
MEX]y TEOPHUTE 32 JIHJEPCTBO, 0OXBAIIAIIN CTHIOBE, CBBP3aHH C
JEMOKPATHIHOCT, TPAHC(OPMALMOHHOCT, OPUEHTALUSI KbM XOpaTa
U OTHOIICHHETO WM KbM KOHKpPeTHH (BHCOKH) HHBAa Ha
MOTPEOHOCTH B MOTHBALIMOHHUTE TEOPUH.

C opaHXeB IyHKTUP € 03HAYCHO H3IIOJI3BAHETO HA TEOPUsTA 32

MOTHBalMsIiTa HA BpyM W WHTErpUpaHeTo ¥ B TeopHATa 3a
aupaepcrBo Ha Xayc. (B Queypa 1)

3. KOHHEIITYAJIEH MOJEJI HA TEOPHUTE
HA JIHIEPCTBO, KPU3A U MOTHBALIUA

Ha ©0a3a Ha HampaBeHWs KpUTWYCH aHAIW3 W CHHTE3 H
OTJIMYEHHUTE WU3BOAM M OOOOIIEHUsS ce Npemtara KOHLENTYyalleH
MoJiell KaTo OCHOBa 3a ()OpMHpaHE Ha METOAOJIOrHs Ha ObIeIH
eMIIMPUYHHU M3CIeBaHUs. MOJENbT MPEeICTaBs CaMo TE3U YaCTH OT
HAay4YHHUTE TOCTAHOBKU 3a KpHU3a, JUACPCTBO U MOTHBAILUS, KOUTO
HMaT TPSAKO OTHOIICHHE KbM METOJOJIOTHSTA HA MPOYYBAHETO.
OcHOBaBa ce Ha JCOYKTUBEH aHadu3 Ha 0000meHusTa 3a
N30pOCHUTE HAyYHH KaTEerOpHu.

ChbC 3ejIeH UBST Ca O3HAYCHH CYOOPAMHAPHH BPB3KH MEXKIY
CNIEMEHTUTE Ha MOJIENa, & C OPAHXEB IBAT — BPB3KHTE MEXIY
pa3HYHUTE EIEMEHTH, JEeMOHCTPHUPAIIH OTHOIICHHSATA, KOUTO CC
BB3IPHEMAT B METOAONIOTHATA Ha H3CICABAHETO (TPEIIOKEHHUST
MOJIeN e anpoOupaH B AMCEpPTAHOHEH TPYA Ha aBTopa). Bumao oT
BH3yaIHM3alsATa € MON3BAHETO Ha KOHIIENIMHTE 3a KpH3a IpH
yCTaHOBsIBAHE Ha JBaTa MepHoda, 3a KOMTO Ja Ce OTHece
HPOYYBAHETO, HO B CHIIIOTO BPEME Ca OTKPOCHH U KOMITOHEHTHTE Ha
HEOTPEEICHOCTTa Ha CpefaTta ¥ HUBOTO Ha HHGOPMHUPAHOCT KaTo
M3MEPUTENH Ha CyOEKTHBHOTO yceliaHe 3a kpu3a (B dueypa 2).

Ha 6a3a mpoydeHHTe JIUTEpaTypHM H3TOYHHUIM MoOraT Ja ce
MapKkupaT CIeJHHTE U3BOAM 3a TEOPUHMTE 3a JIUJEPCTBOTO,
KPH3HUCHOCTTA M MOTUBAIHATA:

. Jlmnepckure TeOpHMHM aBaT pa3NMYHA OTrOBOPH Ha
BBIIpoca ,,Kak TpaOBa ma ce ObpKH IUAEPHT, 32 1A MAKCHMH3HPA
nom3uTe 3a OusHec opranm3anusATa’?“. Te3w OTroBOpH ca CBHP3aHH
KaKTO C BPEMETO, B KOETO € MpoOieMaTH3upaHa JaJieHaTa Teopus,
Taka ¥ ¢ IPa3HOTUTE B IO3HAHHETO, KOUTO MPEIXOJHUTE TEOPHH ca
OCTaBUIIH.

. B TeopusATa 3a JIMAEPCTBOTO Ce€ MPaBU pa3iuKa MEXIY
¢dopMamHaTa poOIsT HAa MEHHMMIKBpPA M HepopMalHaTa pois Ha
nuaepa, KakTo M pasiandHuTe UM n3sBH. CIry)XnTenuTe Morar aa
BB3NPHEMAT KaTo JUACPH TE3H MEHHIKBPU, C KOHTO HMaT
peryisipHa, BKIIOUHTEIHO HedopManHa KOMyHHKAIMs. Mexay Tsax
U TE3H JIUJIEPH UMa YCTAaHOBEHO JIOBEPHE U ABYIOCOYHO BIUSIHHE.

. Jlumepckata TeOpHs 3a IIBJIHOOOXBATeH MO Ha
muaepctBoto (Full Range of Leadership Model — FRLM) Ha bac,
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Aomno u bepnapn (2002) e Haii-moaxopasmia 3a BKJIIOYBAaHE B
Mozena ,JIMIAEPCKH CTHIIOBE KPU3HCHOCT paBHHUILE Ha
MOTHBaIMA Ha nociepoBarenute”. [IpuunHK 3a TOBa ca HerosaTa
aKTyaJIHOCT, HPHIOKHOCT, H3CICAOBATENICKH HHCTPYMEHTapHyM,
CHTYyallMOHHA XapaKTepHCTHKAa M MaIbK OpOd JHMIEPCKH CTHIIOBE,
KOWTO IT03BOJISIBAT M3TPaKIaHE HA ONIPOCTEH M IPAKTHYECH MOJEIL.

. I'moGanHuTe KpU3W ca CHOUTHA W CHUTYallUH, KOHTO
MPEJICTABIISIBAT OTPOMHO TMPEAM3BUKATENICTBO Mpea JUAECPUTE B
TEXHUs ONUT Ja MaKCUMM3UPAT MOJI3UTE 32 OM3HEC OpraHU3aLUNTE
cu. ['omsiMo e 3HaueHHeTo Ha IIIoOANHHUTE, CIIy4aiflHH, BBHHIIHU 3a
OM3HEC OpraHU3alMATa KPHU3H, KOUTO C€ Pa3BUBAT C TOJIsIMa MOII
BbB BBHIIIHATA CPEla HAa OpraHU3alUATa U TS HIMa KOHTPOJI BBPXY
TAX.

* KpI/I3I/ITe npoTuvar B pa3IM4Hnu €ranu criopea
Pas3IMYHUTE U3CIICAOBATCIIN. Haii-6mu3bpk  3a U3rpaKJaHeTto Ha
KOHIECTITYaJIHHUS MOJEI € pa3pa60TeHI/mT oT CMI/IT, KOWTO 06XBaH_[a
caMO TpHU €Tara. Cnen anarnranusa U OTCTpaHsABaHE Ha IIbPBHUS €TaIll
MOXE€ Oa C€ BB3INPUEME MOJECI Ha U3MEPBAHEC HAa MOTHUBALIUATA HA
TIOCJICAOBATECIUTE B KpHU3a U IMIOCTKPU3UCEH IIEPUO.

. HeompeneneHocTra Ha BBHIIHATA Cpela € OCHOBHA
XapaKTepUCTUKA, OIMCBAIA KPH3UCHOCTTA, B KOATO CE Hajara Jia
¢yHKuMOHMpa OW3HEC oOpraHM3anusATa IO BpeMe Ha TIiio0aiHa
kpuza. Ta3W XapakTepuCTHKa € H3MepUMa Ha KadeCTBEHO,
CyOeKTHBHO HUBO U J]aBa BH3MOKHOCT Upe3 Hes J1a ce KOHCTpyHpa
MOJIel 3 BPb3Ka MEXIy KPU3UCHOCT Ha CpelaTa, IMAEPCKU CTHI U
MOTHUBALMS Ha mociieoBaTenure. TpUTe OCHOBHH XapaKTEPHCTUKH
Ha HEOMNpeeICHOCTTa Ha BBHIIHATA cpela ca KOMIUICKCHOCT,
JMHAMHYHOCT M PeCypcHa 00e3MeUEHOCT, a TAXHOTO BB3IPHATUE OT
MEHHKbpa MPSKO ce BIHsAe OT (akTopa HaIMuue Ha MHQOpMAaLHs
3a B3eMaHe Ha pellIeHHUE.

. MortuBanusiTa Ha  HOCIEAOBaTeIMTE €  OCHOBHA
XapaKTepHCTHKA, KOATO MOXE []a ONPEAEIIH yCIeXa Ha IIPUIIaraHeTo
Ha JaJieH JIMJIEPCKH CTHII NPU KPU3UCEH M MOCTKPHU3UCEH IEPUO.
Ts e ¢dakTop ¢ OCHOBHO 3HA4YCHHE 3a pe3yNlTaTHTe Ha OW3HEC
OpraHHM3alusiTa, ©3MEpUMa € U € 60raTo TeopeTH3upaHa B HayKara.

. Hma BB3MOXHOCT 3a HM3MeEpBaHE Ha MOTHBAIUATa Ha
pa3NIMYHA  paBHUIIA WHAWBUIYaTHO,  CETMEHTHUPAHO,
KopropatuBHO. Hanumden e OoraT HHCTPYMEGHTapuyM, IMpaBer]
BB3MOXKHHM H3CIIE/IBaHUS HAa MOTHBAlUATa M JiaBall OCHOBa 3a
Ch3/]aBaHE HA aBTOPCKU BHIIPOCHUK 32 U3MEPBaHE HAa MOTHUBALIUATA
Ha TMIOCJENOBATEeNIUTe, M CBOTHACAL] s KbM MEHHHKBPCKOTO
MOBEJICHUE.

4. 3BAK/TIOYEHHE

dopmynupanute 0000mIeHNsT W W3BOAW, Ha 0a3a MIMPOK
nperiaes W aHalM3 Ha HaydHa JUTeparypa, ca (QyHAaMeHT 3a
Ch3JaBaHETO Ha METOAMKA U METOJUYECKH IIOJIOKEHHsS, KOUTO Ja

moratr Jga IMOKaxaT 3aBUCHUMOCTHUTEC MEXay CTHUJIOBE Ha
JIMACPCTBOTO, HUBA HAa HEONPCACICHOCT Ha Cpflara U MOTHUBALWA
Ha IMOCJIEA0BATCIINUTE. I/I3FpaﬂeHI/IﬂT KOHIENTYaJICH MOIECT
II03BOJIABAa Ch3JlaBaHC Ha MCTOAOJIOTHUA 3a H3CJICIABAHC Ha

BIIMSAHUCTO Ha I/I36paHI/I$I JIMACPCKU CTUJT BBPXY MOTHUBALUATA IPU
MEprUOaAr Ha KpH3a U MOCTKPU3HCHA Cpeaa.
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KPH3A WM CPE[IA

NWAEPCTBO

MoBegeHYECKH TEOPHH

1. MesuH, NANWMT W YaiT

*  ARTOpWTapeH
* [emokpaTHyed
= [luBepaneH

2. Makrpercp

* Teopma X
+ Teopua

3. TeopMM Ha YHHBEPCHTETHTE
Mumsrss v Oxaido

*  OpMEHTHPEH KbM 33034
*  OpMEHTHPEH KbM XOpa

CHTYaLMOHHK TEOPHI
1. TanenGaym W LLinnar

*  (DGHTOPH CELP3aHN C AWOEeD
+  (BEbp3aHH C MOCNEO0EATENH
*  (EBLP3aHH CbC CHTYALMATA

2. bpep Puamsp

BAGronpMATHOCT CHTYALMA
Nuaep — NoCAEA0BIATENN

CTpYKTYPHPRHOCT 330348
Bnacr Ha nnpepa

3. MeT— wen Ha Xayc
= EKTOp NOCNEN0BATENH

=  dakTop paboTHa cpena

TpaH3aKLMOHHO W
TpaHohopMHpaLLe
1. TpaHsaHLHOHHD
2. Tpancipopmmpaio

3. HeHameceawo

MOTHBALIHA

ChabpHaTENHA TEOPHH

1. Muparmuaa Ha Macnoy

* HWCKM HMBa—4, 5
* BucokMHuea-—1,2 3

2. ERG wa Angepdep

+ ChlWeCTByBaHe
=  (D0ebp3saHe
+« Pacrem

3. Xupubupr

*  CTabnnyIvpaluy darTopH
* MNotHeaTopu

lpowecHH TECPHH
2. Teopua Ha cpaBEAHBOCTTd

*  BnosmeHo
= [lomyyeHo
=  BanaHC C gpyTH CTYyEHMTENH

1. BuxTop Bpyym

* (yaxsaHe
*  MHCOTpYMEHTRAHOCT
= BaneHTHOCT

@uzypa 1. Ob0b6wasaw mooen 3a 8pv3KUMe MeIHCOY meopuume Ha 1UOEPCME0, cpeda U MOMUEayus

Hszmounux: aemopcka paspabomxa
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KPHU3A U NEPHOOM HA
NMPOYYBAHE

HHcTpymeHTapuym 3a
H2ZMEpBaHEe Ha KPUIMCHOCT

HeonpegeneHocT Ha
cpeparta

KomnoHeHTH Apyrm

KOMNAEKCHOCT Hwueo Ha

HHpOopMK-
PaHOCT Ha
Angepa

AHMHAMHYHOCT

ofezneyeHoCT

Mz6op Ha M3cneBaHK
NeEpUoOaH Ha KpM3aTa

Eranm Ha kpuza

0. ObpasysaHe HE KpW3a

MepwogbT, O3HAYABAW, TOSM ETan,
HAME gJa bBhoe
NpOYYBE3HETO MOPaAM  HErDEETAE
KPaTKOCT, CNOMHOCTTE 3a
PETPOCMEKTMBHD  W3CASABAHE M

BHRAKONEH B

HEHYHHOTD YONOHHABIHE Ha

Moaena.

1. OnepaTtMBeH €Tan Ha KpH3a
Jepusncen nepuoaS

2. NoCTEpUIMCEH ETAN HA KPH3a
Inocrepusncen nepuoa/

CexTopeH aHanwus Ha
XOTENUEPCTBO N0 NEPHOM
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MHCTPYMEHTH 3A
NHUAEPCKH CTHNOBE

FRLM na Bac v Asonno

1. Tpancdopmupan, craa

ATDMOYTMEHO BAWAHKME
NoeegeHYecKo BAWAHKE
BALxHOBABALE MOTHBALMA
HHTEASKTYANHE CTHMYNELLHA
HHouerayaneH nogxom
2. Tpau3aKLMOHEH CTHA
® Yonoeda Harpana
® AKTMEHH M3KNHYEHKMA

3. HeHamecBaw, cTMa

& [MacKBHM M3KMOHNEHHA
® HzbBArBaHe Ha IHrAHMMMEHT

WHCTpYMEHTH 33 M3MepBaHe
Ha AMAZEPCHA CTMA Ha FRLM

ApanTaymu Ha MLOSx za
nuaepwu/nocnegoearenn

1. MLQSx Lieder rate

2. MLOSx Follower rate

MHCTPYMEHTH 3A
M3IMEPBAHE HA MOTHBALIMA

HMamepBane Ha moTHBaLMA

1. MNpoy4yeHH BLNPOCHHLM
MS0, 1D5, 155 M OuArapcEM

2. MoTHBaLHMOHHHW KAaTETOPHK

# Br3HarpasgeHue

# [lpM3HEZHWE W HAarpagKx

# ChWHOCT Ha paboTaTa

= KomyHukaywa

+ DpraHM3aunoHHa CTRYKTYPa
& CHMrypHOCT

# MpomAHa

» AHrAmMpaHocT

= [logepue

# EderTHEHOCT Ha NWAEPCTEOTD

HMHCTpPYMEHTH 33 M3MEepBaHe
H3 MOTMBALMATA

ABTOpPCHM BBNPOCHMK 33

MOTHBaLUHWA

Duzypa 2. Konyenmyanen mooen na meopuume Ha/3a Iu0epcmeo, Kpusa u MOMusayus

Hsmounux: Aemopcka paspabomxa
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CUI'YPHO E-TJIACYBAHE

SECURE E-VOTING

Teonopa Jlnuesa
Hos 6barapcku yausepcuret, Codusi, brirapus
teodora_licheffa@abv.bg

Abstract: The process of exercising the right to vote is our democratic right, but also a reflection of the problems in the country, especially
the lack of trust in institutions and state bodies. Technologies are in every sphere of our lives and are changing traditional methods and
concepts. The blockchain concept is the way to restore citizens' trust in institutions and administrative processes.

Keywords: SECURE, E-VOTING, BLOCKCHAIN

1. Yeoo

JKuBeem B murutanHa epa. [IHEHMIHWAT CBAT ¢ 3a0bp3aH H
nuHamuyeH. HacTwpmBa mpoMsiHa, KOATO BIHMsC HAa HaylMHA HU Ha
JKMBOT ¥ 3a00MKassIIaTta HA Cpefa.

B uscnenosarencku cratnu’ or 2020 T. ce MOsBABa MAEATA 34
HacTpiBaHero Ha Ilerara WHAyCTpHadHA pEBONIOLMSA U TSI Ce
ompenens Karo ChTPYAHMYECCTBO MEKAY YOBEK W MallWHA.
TexHoyorUHTE Ca BBB BCAKA chepa HA KHUBOTA HH, & KOHICIIHUATA
Ha OJIOKYeiiH ce ouepraBa Karo TpaHchopmupama u
PEBOTIOLIMOHHA.

@Duz. 1 CompyoHuuecmeo mexcoy 4H08ex u MauuHa

2. Bnokueiin

BrokueifH ce ompemenss KaTo cHCTeMa 3a 3allCBaHE Ha
nHpoOpMaIUATa 1O HA4YMH, C KOHTO € HEBB3MOXHO IIPOMSHA,
MAHHIIyIHpaHe MM H3MaMa Ha cucTeMata’. Wudopmarmusta ce
ChXpaHsBa B T.HAp. ,,Bepura oT OJIOKOBE” BCEKHU OT KOWTO ChABPKA
ompeencH Opoi ](OMyHI/II(aL[I/II/Ia.

Block 1 CfD Block 2 C'D amnm Block N

(
\
\.

! https://europeansting.com/2019/05/16/what-the-fifth-industrial-
revolution-is-and-why-it-matters/

2 Jluuesa, T. ,MozepHa curypHocT B ynpasienuero”, M3n. HTC no
MammHocTpoere ,,anykrpusi-4.0” Codus , 2023, ctp. 20

8 T'enkun, A., Muxees, An. brokueitn: Kak atopaboraer u 4Toxaer
Bac 3aBTpa, Mockaa, 2018, 35

@ue. 2 Cxema Ha 6I0KIeHH?

Kpuntupanero e B ocHOBaTa Ha CHTypHOCTTa B OJIOKOBaTa
Bepura. B cBoATa CBINHOCT 3a KPHUITHpPAaHE Ce MpHEMa BCSIKa
(byHKIMATA, KOSATO Ipeodpa3yBa JaHHUTE C IPOU3BOJIHK pa3MepH B
IaHHU C (uKcHpaHH pa3MmepH. Te3m xem (YHKOHU ca CIIOKHH
KoMOWHANuu oT 64 3HaKa, KOUTO ca chueTaHue oT 26 Oykeu u 10
udpw.

BaxHo e 5ma ce orOenexu, 4e IOpH MUHHAMAJIHU TPOMEHH B
CHOBILIEHHETO TeHEPUPAT HAITBIHO PA3NIHUHA XEII CTOMHOCT®:

= Xem crodHoct Ha ,Jlemar e mpekpacen!” e
8f81f00febd020b0647ad10b0e22ac365974463d32b702c69bcf769b
0bf95ec2

= Xem crodHOocT Ha L, JleHaT e  mpekpaceH.” e
078fh935ef6712€1280c11382596adf25c4fec66ed2469ce9fo98da5a
b33c555

Beekn xem chappka 64 3HaKa ¥ ¢ KOMOWHAIMS OT 26
Oyksu u 10 mudpu.

B TexHOnorusTa OMOKYEHH Xem (YHKIUHUTE Ce W3MOJI3BAT 3a
3amMc Ha TpaHcakuuu. ToBa e npuynHata HHOOpManuiTa B
cHucTeMara Jia € 3allliTeHa, CUTYpHA M HelO/IpaBeHa.

Iler ca OCHOBHHTE CBOMCTBA Ha KpHunTorpadckus xem®:

@ue. 3 EnemenTH Ha KpuOTOrpad)CKu Xemt

BriokyeliH uma roisM Opoil NMpeiuMCTBa W € PEBOJIIOIMOHHA
TexHonorus. Ts rapaHTupa 3amMraTa M CUTYpHOCTTa Ha
uH(pOpPMALMATA, 103BOJIABA HA MOTPEOUTEINTE 12 3aNa3sT JaHHUTE
cu Oe30IacHU, JOpPHU KOraTto cucremMara He € oHnaiH. Cucremara

* https://www.guru99.com/blockchain

% https://www.tools4noobs.com/online_tools/hash/

® Jluesa, T. ,MozepHa curypHoct B ynpasnenuero”, U3n. HTC no
MmammHocTpoene ,,axykrpusa-4.0” Codus , 2023, crp. 260
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clieu JOpH Hali-mMankaTa nmpoMsHa B JanHuTe. MH)opmarmsara B
610KOBaTa BEpHUra Ce pA3MPOCTPaHsIBA B Mpeka OT KOMIOTPH,
HapedeHH BB3/IU. Te3u KOMITIOTPH JEHCTBAT KaTO MOCPETHMIIM,
pasnpenensaiiku 0okoBeTe B 0a3zaTa JaHHH.

= (Cucremara Ha OJIOKYEHH [eicTBa
W3TOYHHK Ha JIOCTOBEPHOCT.

Brnokueiin e nenenTpanm3npana udposa KHATA, KOSITO eHCTBA
KaTo eJMHEH M3TOYHHK HA WCTHHHOCT B paslpesielieHa CHCTEMa.
ToBa rapaHTupa, dYe BCHYKM CTPaHH H3MON3BAT ISUIOCTHH,
JIOCTOBEPHU M HE MOJIPABEHU JaHHU 3a AeiHocrra cu. [lo To3u
HayMH JEeHHOCTHTE CBBP3aHU C W3MAMHM M MaHHITyJIHpaHe Ha
uH(OPMAIMATA ca HAMAIEHH 10 MUHIMYM.

= Moske 1a ce M3M0I3Ba 3a IPOBEPKa Ha TPAHCAKIINH.

C OJyiokueifH cucTeMa TpaHCAKIMATE MOTaT Ja Obaar
HpoBepsiBaHU B peanHo Bpeme. C Hesl CHUTYpHO W TapaHTHpPaHO ce
oOMeHs HH(OpMaIHs OT eIHa CTpaHa Ha Jpyra. ToBa elMMUHHpA
HEoOXOMMOCTTa OT IIPOBEPKaA OT TpeTa CTpaHa M CBBP3aHHUTE C Hes
pasxomu u Bpeme. biokueiiH ce wu3mom3Ba 3a LU(POBU
UIEeHTH(OUKATOPH U CAMOJIUYHOCTH, KAKTO U Ja CIIOMOTHE Ha
OomsHeca na cnozenst AaHHU.OCHOBHO MPEAMMCTBO Ha OJOKYEHH e
Heromara CHUTYPHOCT. Bceku 670k € ¢ KpUITHpaH XeIl alrOPUTHM.
AKO Xel'bT Ha onpezeseH 00K Oblie NPOMEHEH, LisIaTa Mpexa e
OB/l yBeOMEHa M 3acerHaTaTa CTpaHa Iue ObJie BB3MpPEIsITCTBaHa
Jla IpOMeHs cieaBamuTe 0okoBe. CUrypHOCTTa Ha HH(OpManusaTa
u 0a3uTe JaHHU € rapaHTHpaHa.

= Moske 1a ce M3II0I3Ba 3a ChbXPaHIBAaHE HA JAaHHHU.

biiokuelin TexHosnorusTa Moke J1a Ce U3I0J3Ba 3a ChbXPaHsBaHe
Ha JaHHU. M3mom3Ba ce JopH OT AOCTaBYMINTE HA 3APABHU YCIYTH,
KaTO ChXPaHJIBAa MEAUIMHCKUTE JIOCHETA, NCTOPHS Ha 3a00IsIBaHHs
Y M3IIMCBAHU pelenTu. Ta3y TEeXHOJIOT Ul OCHTYpsIBa JOKa3aTeJICTBO
3a TPO3PAavyHOCT M IO3BOJISIBA MEIUIMHCKHTE JOCHeTa Ja ObaaT
KOJMpaHU C 4YacTeH KIo4 ¥ HMHpOpManusaTa Iie € BHISIHA OT
YYaCTHHUIIUTE B IpoLeca.

Kato CJIHUHCTBCH

Wwma paznuuHn cdepu 3a U3MoN3BaHe Ha ONOKYEHH, KOUTO ce
MpUIaraT WM YIpaBisBaT OT MPABUTEJICTBA IO LEJNUS CBAT, HO
00LIOTO MEXIY TAX €, ue. OJIOKUeHH TeXHOJOTHATA Ce M3MOJI3Ba 32
nonoOpsiBaHe Ha epEeKTHBHOCTTA M e(pUKACHOCTTA Ha Tbp)KaBHHUTE
YCIIyTH.

sutocTHOTO }Z[OBepI/Ie7 B 'bPXKaBHOTO YIPAaBJIEHHE € Ha MHOTO
HUCKH HHBA, TCXHOJIOTHSTA, KOSATO OCUTYpsiBA MPO3PAYHOCT U OU
MOTJIa Ja W3rpajd JOBEpHE Ha TPaXKJaHUTE KbM Ibp)KaBHHUTE
CTPYKTYPH € IMEHHO OJIOKYCIH TEXHOIOTHSATA.

Boropekn BcHYKM HM30pOEHHTE MPEAMMCTBA MPH H3IOTI3BaHE
MOTEHIMAIA HA HOBUTE TEXHOJOTHYHH BH3MOXKHOCT, HE MOTaT jaa
ObIaT MpeHeOperHaTH peryialuuTe, KOUTO 3a0aBAT MBIHOTO i
TpUeMaHe.

JbpxaBHO yIIpaBJIeHue, KOETO e JOCTaTh4YHO
JELEHTPATM3UPaHo, 3a Jla CTAaHE OPUEHTHPAHO KbM TpaKAaHHTE,
MOXKe WIM Ja ObJe BB3MOXKHO, WM Jia CTaHE HEBB3MOXHO, U
BCHYKO TOBA 3aBHCH OT PEAKIHATA HA ACIEHTPATH3AINATA U KOJIKO
OTKPHTO BKIIIOYBA OJIOKYEHH TEXHOJOTHSTA 3a ITyOIMIEH PErucThbp
B CBOHTE MPOLEIYPU U aJMUHUCTPATHBHH yCITyTH.

BeBexxnaneTo Ha OJIOKYEHH TEXHOJIOTHSATA B EIEKTPOHHOTO
yOpaBiIeHHE MOXeE Ja JI0Belde A0 HHCIMpPHpaHe Ha LMKBJI Ha
JIOBepHe B ChaeOHaTa M (HCKATHATAa CHCTeMa, KOSTO JIUICBA Mpe3
MOCIEHUTE HIKOJIKO TOAMHM. HsKonko o00sacTH, B KOUTO
BB3JIEHCTBUETO HA OJIOKYEHH TEXHOJIOTHSATA MOXKE CIIOMOTHE PSI3KO
3a moo0OpsiBaHe Ha CHTYPHOCTTAa M HaMaJsIBAHE Ha BH3MOKHOCTHTE
3a U3BBPIIBaHE HA MPECTHIUICHHS, Ca:

= Jloszemnena peructpanusa — npeMaxBaHe Ha Bb3MOKHOCTTa
3a (baJIHII/IBI/I CHCJIKH, Kpa>K6a Ha HWMOTH W MAaHUITYJIHMpPAHE Ha

" Croiikos, C. Jlunema Ha (ue)curypHocTTa ¥ J0OaBEHaTa CTOMHOCT
Ha 00pa3oBaHKeTo 3a curypHoct. Cuzyprocm u omépana(2), 2022,
58-81. U3BnedeHo ot
https://institute.nvu.bg/sites/default/files/inline-files/2022-2-04-
stoykov.pdf
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NOKyMeHTH®;

= VmopaBneHue Ha HICHTUYHOCTTA ocyeTsBaHe Ha
BB3MOXKHOCT 3a Kpaxb6a Ha CaMOJIMYHOCT M Ch3JaBaHE Ha
BB3MOXKHOCTH U CIOCOOHOCTH 3a INpOBEpPKa U HACHTU(PUKAINSA
BO)KHH 32 OCBINECTBSIBAHE Ha IPOLEAYpHUTE 3a OOIIECTBEH pex U
CUT'YpPHOCT, TapaHTHPAIIHN IPayKIAHCKHUTE IIpaBa Ha HACEJICHHETO;

= E-rmacyBane HaMalsiBaHE IO MHHUMYM  Ha
BB3MOXKHOCTHTE 3a (anmmuKanus Ha H300pUTe, MPOIECUTE II0
KyITyBaHE Ha INIaCOBE M MAHUITyJIMpaHe Ha H300pHUTE Pe3yaTaTH;

= 3amura Ha UYBCTBUTEIHH JaHHH — KPHITHPAHETO
rapaHTHpaHa HWCTHHHOCTTA, IEJOCTTa U JOCTOBEPHOCTTa Ha
JTaHHHTE;

= 3xapaBeonasBaHe — €JIEKTPOHHU MALMEHTCKH JOCHETa U 06a3u
naHHA. Ha MexmyHapoqHO HUBO ce OCBINECTBSIBAT TpaHchep W Ha
MalMeHTH W MEIHUIMHCKH YCIyrH. M3nmonsBaHeTo Ha OJIOKYEHH mie
CIpe H3TOYBAHETO HA 3ApaBHUTE HHCTUTYIUH ¥ JaHHATE Ha
MalMeHTHTE IIe Ce JOCTHIHU BBB BCSKA TOYHA 10 CBETA ¥ IO BCSIKO
BpeMe.

3. E-znacysane

H3passBaHeTo Ha NMpaBOTO HM HA IJac € Halle IPakIaHCKO
MpaBO ¥ TapaHTHpPa OCHOBEH IPHHIIMII HA IEMOKPALUTA, Y€ TTaChT
Ha BCEKH TPaXAAaHWH CE UyBa, OT 3HAUCHHE €, U H300pBT My €
OTpa3eH OT yNpPaBIIBAIINTE OPTaHH.

W300pHUAT mpolec € aIMUHHCTPAaTHBHO JACHCTBHE, KOETO €
OTpa)KeHHE Ha MPoOJIeMHTE B IbpKaBaTa U Hail-Beye Ha JIMIICaTa Ha
JIOBEpUE B MHCTUTYLIUHUTE U JbPKaBHUTE OPraHu. 3a Ja ce YBEeIN4U
u3bupaTenHaTa aKTHBHOCT M Ja C€ BBbpPHE JIOBEPHETO Ha
rpaxJaHuTe B U300pHHMS IPOLEC € HEOOXOAUMO J1a Ce MPEIOCTaBAT
HOBH U ChbBPEMEHHHU METOJH, KONTO TapaHTHPAT Ha TPXIAHAUTE, e
TEXHHMS TJIac HsAMa J1a € 3apackaH, OTYETeH KaTo HEBAIM/CH MM 1
ce Hamume mnpedepeHIms Ha Apyr KaHaupatr. VMeHHO Tyk e
MSICTOTO Ha HOBUTE T€XHOJIOTHYHH BH3MOXKHOCTH, KOUTO OCBEH Y€
YIECHSABAT €XKECJHEBHETO HHU, MOTaT Ja HANpaBAT 1a YIPaKHUM
NpaBOTO CH Ha IJIAC MO 3alIUTEH KaHal M Ja OCHUTYpAT Taka
ThPCEHATa CUT'yPHOCT.

I'macyBanero Tps0Ba fa € JOCTBIHO, CUTYPHO, NPO3pavyHO U
edexruBHo. TexHosormsita Ha OJIOKYEHH MOXe Ja HalpaBH
PEBOIIIONNS B CHbBPEMEHHATA JIEMOKpAIHs, KaTo HalpaBu m300puTe
MO-JIOCTBITHU, CHUTYPHH M TIpO3padHu. BbBexgaHero Ha HOBaTa
TEXHOJIOTHYHA BB3MOXKHOCT M€ C€ CIpaBH C JBETE OCHOBHH
MpeIN3BUKATENICTBA cmabara w30upaTeTHa AKTHBHOCT U
JOCTBIHOCT Ha rpaxzaanute. C BBBEXKAAHETO Ha OJOKYEHH ce
npeliara anTepHaTHBa M MO-yJOOEH BapHaHT Ha OCTapenus
u3bopen meron. InacyBaHe, koeto e Oa3upaHO Ha OlOKYeiH e
I'bBKaBO U NIpeMaxBa OapuepuTe mpej M30upareanTe KaTo mnpeiara
OTHANeYeH AOCTHI 10 n30opHHUTE ypHU. CTBIKHTE Ca CICTHUTE:

1. T'macomomaBarenss cBalsi W HHCTaIHpa OTOPU3UPAHO
NpUJIOKEHHE 3a IylacyBaHe. BapmaHTuTe ca Ja ce MHCTanupa Ha
TenedoH WM Ha IEKCTOM, T.€. 32 JIANTOII ¥ 32 KOMITIOTBD;

2. PeructpupaHOTO NPUIIOKEHHE MPENOCTaBs HHPOPMALHUS 110
3allJUTEH KaHaJ 3a MPOBEPKa Ha MAEHTHYHOCT. 3aJIbIDKUTEIHO € Ja
ce BbBEIE CIEKTPOHHA HACHTH(HKAUUs, KoATO ¢ wuudposo
JIOKa3aTeJICTBO 3a camoinyHocT. C Hes ce rapaHTHUpa M CHTI'ypeH
KaHal JOCTBII JO AaAMHHUCTPATHBHHTE YCIyrd oHimaiH. [Ipn
CBIIECTBEHN OIEpallil KaTo TIJlacyBaHe € HeoOXoaumMo na ce
M3MONI3BaT W OWOMETPHYHM AAaHHH — MPBCTOB OTIEYaThK WM
JIMIEBO Pa3MO3HABaHE;

bbarapus  cepuo3HO  M30cTaBa  OT  BBBEXKIAHETO  Ha
€JICKTPOHHATA MJCHTUYHOCT M TOBA BOJM JIO IIPEUKH 3a Ch3JaBaHe
Ha e()MKACHO EJICKTPOHHO YIPaBICHHE

3. TlpoBepka namy rpakJaHHMHA OTrOBaps Ha U3MCKBAaHUATA 33
riacyBaHe. B Ta3m mpoBepka ce BKJIIOUBA KOHTPOJ 3a YCETHAJIOCT,
3a ympaXHsBaHE NPaBO Ha IJAC €IWH IIBT, Ja He IJlacyBa IO
pa3IMYHU KaHANH,

8 Allessie, D., Sobolewski, M., Vaccari, L., Blockchain for digital
government. 2019. 18
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4. Crnen npoBepkara rpakJJaHiHa ce MoJIy4aBa pa3penieHue oT
OpraHuTe, KOMTO KOHTPOJIHPAT U300pHHS MPOIIEC;

5. I'macyBanme. Cnen Karo H3pa3eHHs BOT € 3aluCaH B
610KueiH miaThopMa e MPaKTHUECKH HEBB3MOXKHO J]a C€ MPOMEHU
WM A3TpUe. AKO UMa MAaHHIYJIUpaHe HA JaHHWUTE, TPSIOBa BCHUKH
YYacTHHIM Ja ca CBIVIACHM W Jia OJO0OpsST TmpomsHara. AKo
H300pHUAT TIPOIEC Ce€ KOHTPOIMpA OT HAA30pEH WM KOHTPOJICH
CBBET OT IPECTAaBUTENH Ha Pa3iIMYHU ITOJUTHYECKU U TPaKIAHCKU
OpraHu3alnuyd, TO TpsAOBa BCHYKH Ja ca HAsICHO U Ja OH0OpsAT
U3MaMara, 3a Jja ce CIydH Tsl.

Bcexu BOT ce 3amucBa B MyOIHUYEH PETUCTBP, KOETO TO3BOJISIBA
HE3aBHCUM KOHTPON M TpoBepKa. IacyBaHETO € aHOHMMHO U C
3alllUTeHa OT MOJNpaBsHe OIONETHHA, pa3MHCKaTa OCTaBa BbB
BHpTYyaJIHa ypHa, KOsTO ¢ Ga3upaHa Ha OJIOKOBa BepHra.

3a curypHa 3aliuTa Ha HM3pa3eHHs BOT € HEoOXOAMMO jaa ce
OCHTYpH W CHTypHa OIIMTHa IIbT€KA W CHUTYPHO CBPBBPHA
XpaHwmmie. ['macomnogaBarens Moke 10 BCSIKO BpeMe Jia MPOBEPH
CBOSI BOT, U300PBT KOMTO € HAaNpaBUII M HUKOI HE MOXe Ja TIacyBa
BMECTO HETO.

BrenpsiBaneTo Ha TexHOJOTHUsATa OIOKYEHH B H300PHUS MPOIIEC
HMa CIEeHUTE IPEANMCTBA:

* 3uucrBar ce M30MpaTENHHUTE CIMCHUM M BCEKU Ijac ce
Opoit;

* EnuMuHWpa ce MaHWIYIMpaHe W YHHIIOXKAaBaHE Ha
OIOJIeTHHH, KOUTO ce OO0SIBSBAT 3a HEBAJHMIHU U HEICHCTBUTEIHH,
00BbpKaHH NPOTOKOJIHX M CTPEIIeHH MpedepeHInn;

» HawmangBane Ha pasxoaure. Bemaex paspaboreHa
cucTeMara CIeCTABa IIapy 3a pas3ledaTBaHe Ha OIOJICTHHH,
3aIUTall[aHe Ha XOHOPAap Ha rojsaM Opoil WieHOBe Ha CEKIMOHHUTE
n30MpaTe;Hl KOMUCHH U pabOTHA pBKa, pelaBaT ce JIOTHCTHIHHUTE
HpeTU3BHKATEIICTBA;

= bbp3 u curyper u300peH mporec, J0CTOBEPEH M IPOBEPHM
B PEAITHO BpPEME;

* VBenuuaBaHEe Ha W30MpaTenHa aKTHBHOCT. Bcudukm cThIKH
W JeHCTBHs 3a BBbBEXIaHe Ha OJIOKOBaTa BepHra B W30OpHUS
TIpoIIeC IIe MPeJCTaBy alTepHATHBA HA IpakKIaHMTE Ja TIacyBaT B
yI00HO 3a TSAX BpeMe M Ha OTJajedeH AOcThI. ToBa Ie yBeIHIH U
U30MpaTeNHaTa aKTHBHOCT, 3alll0TO MMa alTepPHATHBA HA OCTAPEIIHs
Y MaHUITYJIHPaH H300peH MpoIiec.

4, 3aknrouenue

BpBexnaneTo Ha cucTeMara Ha OJIOKYEIH JaBa CHT'YpHOCT Ha
TpaXJaHUTE B YECTHUTE W HEMaHWITyIupaHu u3bopu. M30opHUST
mpolec CcTaBa HajexkIeH W npexnountad. OTaaneyeHoTo
rilacyBaHe, U B yJOOHO 3a TpakIaHHTE BpeMe, IIe OIpaBae
JIOBEPUETO Ha PaKIaHHTE U 1€ TH CTUMYJHpa Aa U3passart usbopa
CH, 3aII0TO 3HAAT, Ye OJIOKYCHH Ilje rapaHTHpa UCTHHHOCT Ha BOTA
U 1s10CT Ha fanHuTe. 1{e ce MOoBMIIM Taka ThPCEHOTO JOBEpUE Ha
rpakJaHUTE KbM a]MHHUCTPATHBHUTE U OOIIECTBEHH MPOLIECH.

Beue wuma kopmopaiyu, KOHTO pa3paboTBarT M BHeIpsBAT
wiathopMU M TPHIOKEHHUs, Cropen crenudukaTa Ha AbpiKaBara
WM PEruoHa, 3a W3BBPIIBaHE Ha M300peH mpouec, OasupaH Ha
6110KueifH cuctema.

VBennyaBamata ce ynorpeba Ha OJlokoBa Bepura Iie ro
MPEBbPHE B CTAHIAPT 34 MPOBEKIaHe Ha H300pH.
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