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Big data processing in the logistics industry

Snezhana SULOVA!

L University of Economics, Varna, Bulgaria
ssulova@ue-varna.bg

Abstract. The aim of modern logistics is to achieve maximum connectivity in the supply chain. Companies
are using increasingly innovative technological solutions, which creates the opportunity of generating a wide
variety of data. This leads to several challenges and the need to change data storage and processing models.
The aim of the study is to analyze the technological aspects of the digital transformation in logistics and to
propose a conceptual framework for big data management and processing in the logistics industry. It is based
on the discovery of existing prototype methodologies for big data processing which are used in all areas of
business, as well as on the research of existing specific approaches to the processing of different types of big
data in logistics. Basic principles for building a modern architecture for managing and processing big data in
logistics are presented. The defined framework can be used by the companies to process structured, semi-
structured and unstructured data in real time or for batch processing and to help optimize several business
processes in the logistics industry. As a result, using it will help the analytical processes in these companies
and it will be possible to make informed business decisions in dynamic conditions and in globalization. A
software implementation of a conceptual framework with the Apache Handoop open-source software is
proposed. The study is part of Project BGO5M20P001-1.002-0002-C02 "Digitalization of Economy in a Big
Data Environment"

Key words: logistics, big data, digitization, conceptual framework.

1. Introduction

Developments in the modern economy are mainly due to the process of digitalization. According to
current research, 87% of small companies and 6% of large companies in Western Europe have invested in the
digitalization and automation of their production (pwc.de, 2017). In the field of logistics, old ways of distributing
physical goods have been replaced with modern solutions, which are based upon the application of innovative
technologies that have been integrated into the existing supply chain management (SCM) or have created
completely new working concepts.

The use of innovative digital solutions, with the goal of optimizing and changing the functioning model
of business, creates enormous prospects for businesses to develop, but at the same time, the new models of work
also bring with it many challenges.

Modernization, digitization, and cloud computing have resulted in the appearance of ever greater
volumes of data. The creation and use of data is growing rapidly throughout the world. In 2020, data volume was
59 zettabytes, and it is expected to be 149 zettabytes by 2024 (statista.com, 2021). On the one hand, this creates
more opportunities to improve business intelligence analyses, which could be provided in real-time allowing for
informed decisions to be made, but on the other hand, it will create a need to change management models and
how organizations process data.

The goal of the current research is to analyze the technological aspects of the digital transformation of
logistics, by focusing on the increasing volumes of data and to propose a conceptual framework for the
management and processing of data in the logistics industry.

2. Technological aspects of the digital transformation of logistics

The initiative “Industry 4.0” began with the acceptance of a high-tech strategy for the development of
industry in Germany (Lydon, 2014). Following that decision, many studies have analyzed the content, scope and
technology that led to a fourth industrial revolution. Kondratiev (2019) points out that the revolution is due to:
the use of integrated sensors through which devices are able to communicate with each other or better known as
the Internet of Things (IoT) technology; working in real-time with the goal of optimizing expenses and the
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quality of production through the application of Big Data Analytics (BDA); autonomous robots and 3-D printers.
Another comprehensive study of the main technological trends of Industry 4.0 identifies: virtual and augmented
reality (VR, AR); cloud computing; robotization; BDA; cyber-physical system (CPS); cybersecurity; Internet of
People (IoP), Internet of Services (10S); Industrial Internet of Things (110T); semantic technologies; simulation
and modeling (Ghobakhloo, 2020).

The processes of digital transformation in logistics led to the emergence of the Logistics 4.0 concept. The
term, Logistics 4.0, means the specific application of Industry 4.0 to the field of logistics (Raksoy, Kochan, Ali,
2020, p. 21).

The range of technologies, which are the basis for the transformation of traditional organizations into
smart businesses, are constantly growing (Lazarova, 2019). It is necessary to note that in order to create a
digitally connected world, a complete change in business models is needed. Turchi (2018) has developed a
framework for the digital transformation of a business, which is called “The Pyramid of Digital Transformation”.
He defines 3 levels: technologies, new business models and strategies for development (Fig. 1).

Business
strategy

Business operations
.

production

supply chain

logistics

planning

sales
ERP = smart machines = CRM
automation = 3D printing = chatbot
robotics = autonomous = BDA
Al and machine devices = digital
learning = loT media

Figure 1. Pyramid of Digital Transformation
Source: (Turchi, 2018)

Each of the three levels of the pyramid affects each of the other elements of the framework and therefore, a
successful digital transformation must use an integrated method and must create new strategies through Industry
4.0.

The focus of our research is the technological changes, which form the necessary base for the
application of modern concepts to logistics activities. The key technological changes are: vertical and
horizontal system integration; Internet of Things; cloud computing; blockchain; autonomous robots;
virtual and augmented reality (Fig. 2).

The processes of digital transformation of logistics requires system connectivity and the presence of vertical
integration as is related to the systems of the organization and to what extent they are integrated with each other
as well as the horizontal integration with business partners. The creation of large, distributed, complex systems,
which work flexibly as a self-organized structure using a new type of production facility are the foundation of
cyber-physical systems. CPS ensures flexible mass production on demand and flexibility in the quantities
produced (Rojko, 2017). Some authors point out that CPS has the following main characteristics: heterogeneous
character; connectivity and networking abilities; as well as their ability to work based on the “Software as a
Service” model; modularity; autonomy; decentralization; real-time operation; powerful computing abilities;
dynamic possibilities for reconfiguration and adaptability (Napoleone, Macchi, Pozzetti, 2020).

With the development of CPS technologies over the past few years, physical devices, which use computers
and networks to expand their functions, have led to modernized industrial products and technologies and have
significantly improved their ability to compete in major industrial sectors (Zhang, D. et al., 2021)
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Figure 2. Key components for the digital transformation of logistics (Logistica 4.0)
Source: Own elaboration

There is a direct link between CPS and the 10T concept, whose main function is the collection of data from
various physical entities using devices that have access to the internet. IoT “proposes the construction of
communities in which the objects around us - often called ‘intelligent objects’ — can be connected through the
Internet” (Stoyanov and Popchev, 2017). Thanks to these technologies, the concepts of smart production, smart
buildings, automobiles, and logistics have been developed. Smart logistics pertains to the precision, reliability
and effectiveness of logistics performance due to improved information and the use of data (Chaopaisarn &
Woschank, 2020). In the field of logistics, smart logistics is related to real-time work, working conditions and
the maintenance history of the production equipment. In the field of logistics, 10T can track the routes and alert
to any deviations from the planned route, analyze the location of vehicles and route data and upon discovering
difficulties in the supply chain, such as a traffic jam, it can generate alternative routes to optimize the supply
chain.

Statistical data shows that at the end of 2018 22 billion 10T devices had been used throughout the world, and
the data predicts that by 2030 there will be about 50 billion creating an extensive network of connected devices
(Statista.com, 2021).

The development of the IoT concept has directly contributed to an increase in data volume coming from
various sensors, GPS location tracking devices, radio frequency identification (RFID) tags, and others. This has
led to an increase in demand for computer (computing) resources for storing and processing information. The
cloud-based business model provides an opportunity for small and medium-sized businesses to meet the
challenge of managing ICT infrastructure, platforms and services (mi.government.bg, 2017). Data shows that in
2020 more than 1/3 of EU businesses used cloud computing mainly for email services and file storage (Eurostat,
2021).

Technological factors that stimulate the development of cloud computing are: distributed processing; wide
area networks and internet; high-performance hardware and virtualization (Emilova, 2016). Cloud computing
can be found in every sector of the economy due to its advantages, such as easy access to shared resources,
optimization of expenses, flexibility, and virtualization of resources.

Blockchain technology also plays a leading role in the process of digitizing logistics. The Gartner Research
and Consulting company pointed out that blockchain was one of the ten most important strategic technologies
for 2020 (Gartner, 2020). Blockchain is connected to the development of decentralized applications for the
automation of business processes and data processing (Filipova, 2018, p. 83). It can be utilized in financial and
insurance fields (Kirov, 2020), for “smart contracts”, for retail operations and the supply chain of products,
goods and services (Dimitrova and Semova, 2018), property management (Stoyanova, Vasilev, Cristescu, 2021)
as well as others.

Robots are used in many industries for completing complex tasks. The increased use of industrial robots by
companies has accelerated the process of digital transformation. Intelligent technologies provide devices with
new qualities and possibilities. Robotized processes can be found in the treatment of chemicals, the production
of pharmaceuticals, food and drinks, and in logistics (Proctor and Wilkins, 2019).
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Augmented virtual reality also contributes to the formation of an intelligent business. AR combines the
physical and the real world with the computer world of generated data, with the goal of turning a virtual object
into reality. 3D printing (additive manufacturing) is important for some industries whose work necessitates the
building of different complicated geometric constructions. In the past few years, larger investments have been
made in 3D printing and studies show that by 2023 these investments will reach $32,78 billion (Proctor and
Wilkins, 2019). Important benefits of 3D printing include decreasing the weight of components and waste
reduction.

All of the technologies mentioned, combined with the possibilities, which intelligent technologies have for
adapting their behavior and for autonomous work on the basis of the analysis of results from previous actions is
fundamental for the formation of a technological base for the processes in digital transformation.

To summarize, it can be noted that the processes of greater interconnection between information
systems, the presence of dynamic activities, the market conditions, the use of constantly enriching number
of technological solutions in logistics has led to the generation, storage and processing of large volumes of
data.

3. Data as a condition of digital transformation in logistics
The word “data” comes from the Latin word dare, which means “something, which is given” - observation or
fact about a given object (Kotu and Deshpande, 2019, p. 39). Data is a vital and irreplaceable commodity for
every organization. Today businesses work with operational data, as well as with large volumes of data, which
are generated with the help of internet applications; transactions, which happen in real-time; publications in
social media; pictures; mobile phone messages, etc. This necessitated the emergence of the concept “Big Data”.
Big data is a collection of chosen data, whose volume, speed or variety are so large that it is difficult to
store, manage, process and analyze the data using traditional databases and instruments for data processing
(Bahga and Madisetti, 2019, p. 25). The Gartner consulting company has defined three main characteristics of
big data known as the so-called “3V” model:

e Volume. Data volume can be distinguished as the most essential characteristic of big data. As it has
already been pointed out, all the digital transformation processes lead to the generation of large
volumes of new data. Internet, social networks, use of mobile devices, measuring devices are all
capable of generating large volumes of data.

e Velocity. Currently, data appears extremely fast. With the increased use of sensors and devices
working with 10T, data is generated and transferred with great speed, which creates the need to
process it in a timely manner, in real-time mode;

e Variety. Big data has a heterogeneous character. Data is in different formats - operational data from
databases, text documents, emails, videos, audio files, sensor data, etc.

Some authors (Sharda, Delen, Turban, 2020, p. 125) divide data into three different types depending upon the
data structure as it can be seen in Fig. 3.

Big Data

Semi-

structured Unstructured

Structured

J

Figure 3. Types of Big Data
Source: (Sharda, Delen, Turban, 2020, p. 125)

Structured data has a form, which is suitable for computer processing. Often the data is stored and processed
by Database Management System (DBMS). The data is generated by ERP, CRM or other business systems,
sensor devices working with 10T technology, and surveys. Semi-structured data as a whole has some sort of
organizational structure that eases its ability to be processed. It includes tags and elements (metadata), which are
used to group and describe them. Typical examples are JSON, XML and CVS files.
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Unstructured data does not have a specific structure or model of organization. It is in the form of text files,
email messages, devices for video and audio recordings. According to prevailing assessments, unstructured data
constitutes 80-90% of all data (Cio.com, 2019).

Other authors identify data according to its source and categorize it as: social media data; smart and loT
devices data, sensor data and transaction data (Storeya & Song 2017).

In order to better define the characteristics of big data including the challenges faced in processing big data,
seven characteristics have been added to the three main ones. Firican (2017) uses the “10V” model to describe
big data. In table 1, the seven additional distinguishing features of big data are given.

Table 1.
Characteristics of big data

Characteristics Description
It shows that with proper processing and analysis of big data,
Value A, - :
significant benefits can be obtained.
Variability Data has many dimensions due to its varying types and
sources.
. Data must have a reliable source and origin in order to be
Veracity .
relevant for analysis.
Validity Data must be accurate and true.
Describes how long data that has been obtained from the
Vulnerability original source has been available and how long it should be
stored.
- Describes how long the obtained data is and how long it
Volatility
should be stored.
Visualization Shows how the data processing results are presented.

Source: Own elaboration

With an aim of characterizing big data in greater detail and defining the challenges connected with its storage
and processing, Shafer (2017) has presented an updated list with 42 V’s.
Big data from logistics is generated by the following sources:

Traditional computer systems, which maintain the logistics business processes. They are:
Enterprise Resource Planning systems (ERP), Warehouse Management Systems (WMS),
Transportation Management Systems (TMS), Customer Relationship Management systems (CRM),
Supply Chain Management systems (SCM) and others. A detailed overview of information systems
used by modern logistics as well as the volume of information in supply chains has been made by
Vasilev (2017).

Data from Geographic Information Systems (GIS), which has a rather diverse nature - numerical
values, text, images (pictures), graphics, audio, animation and video (Gergova et al., 2017). Global
Positioning System (GPS) is of great importance to transport and logistics companies, as it allows
for the development and application of spatial and temporal models for the optimization of the
routes.

Data from devices using 10T concepts. 10T systems work with a variety of large volumes of data,
which is collected from sensors, RFID and mobile devices. Internet of things is one of information
technologies which can be used in 5PL logistics to collect and analyze large quantities of data
(Zaychenko et. al, 2021). The data is most often found in the XML format (eXtensible Markup
Language), JSON (Javascript Object Notation), PNG (Portable Network Graphics), CSV (Comma-
separated values), XDR (eXternal Data Representation), RDF (Resource Description Framework);
Data from Augmented Reality technology applications, which can be integrated into vehicles and
provide a video stream of data and computer-generated graphics.

Company websites, web and mobile applications, social media profiles. Web resources, sites,
web applications and mobile applications are sources of various data. On the one hand, when one
interacts with them usable data is generated, and on the other hand, these sources, themselves, have
their own content and they also allow the creation of new content, which can also be a source of
data. Currently, a tendency is being observed that traffic from wireless and mobile devices is
quickly increasing and this generates new data for the analysis of users’ behavior.
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e Text documents and email messages. Text documents with different structures and formats are
used and exchanged in the logistics industry. Transforming these documents using natural language
processing (NLP), they can become a useful source of knowledge.

e Data, collected by governments through open databases, such as those connected to intellectual
property, civil infrastructure, scientific developments, and protection of the environment.

o Data, connected with government regulation — patents, regulatory activities, tax information.

e Other data from accompanying activities, such as data from advertising campaigns for example.

The importance of big data is since analyses can be performed on it which an organization will value. Many
businesses are currently unable to process the large volume of data that they possess, or they are unable to cope
with the speed with which new data is produced by sensors and social networks. Although traditional relational
data management systems ensure speed in processing transactions, they do not have the necessary scalability to
work with semi-structured and unstructured data. The digital environment, as well as the peculiarity and variety
of work with large volumes of data requires the use of specific and improved new approaches for the processing
and storage of the data. Several technologies exist for the storage, processing and analysis of big data.
MapReduce, Hadoop and NoSQL have been highlighted by analysts as the most important technologies for
digital transformation (Sharda, Delen, Turban, 2020, p. 523).

MapReduce is a computing technology, which can be implemented on many systems. “It can be viewed as a
programmed data-processing module, whose purpose is to compact large quantities of information into useful
summary results” (Petrov and Trifonova, 2019, p. 127). MapReduce performs two tasks: Map and Reduce. The
first phase is to process inputted data. In order to complete this phase, one of the computers is assigned to be the
main node and it receives the inputted data, divides it into parts and sends it to other computers (working nodes)
for initial processing. In the Reduce phase, previously processed data is reduced. The main node organizes the
results - the solution to the problem, which was initially formulated- based upon the answers received from the
working nodes (Fig. 4).

High performance is reached when the process is reduced to small units of work, which can be completed in
parallel across hundreds, potentially thousands, of cluster nodes. This process helps in processing and analyzing
large volumes of data. MapReduce is available both commercially and for libraries with open code providing a
wide spectrum of analytical possibilities. Apache Mahout, for example, is a library for open source machine
learning, which includes cluster algorithms, classification and it works with MapReduce.

ol
) [
o o
- 5
5 a
o_ -

3
£ O

Figure 4. MapReduce Technology
Source: Own elaboration

Hadoop is a software framework with open code for processing, storing and analyzing large quantities of
distributed unstructured data. It was created by Doug Cutting, Mike Cafarella and is now a software project of
the Apache Foundation, who are continuously working to perfect it. Hadoop has two main components: Hadoop
Distributed File System — HDFS and an environment for MapReduce inquiries. The client sends a Map query
written in Java to one of the cluster nodes (Job Tracker), it initiates, coordinates the tasks and sends a query to
the respective nodes. Processing happens on each node simultaneously or in parallel.

The Hadoop software instrument package includes NoSQL databases like Cassandra and HBase, which are
also used for storing the results of MapReduce tasks in Hadoop. In addition, it has a specially created open-
source language Pig, which can be used for some editions of MapReduce. Another instrument is Hive — database
with open source, initially created for Facebook, which allows for analytical modeling in Hadoop. The most
commonly used software tools that are part of Hadoop are summarized in Table 2.

11
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Table 2.
Main software tools in Hadoop

Software Tool

Description

Apache Hive System for data storage, based on Hadoop. Allows the user to write tasks in a language,
similar to SQL, called HiveQL, which are then converted for MapReduce.
Apache Pig Apache Pig is a platform for program creation, which works with Apache Hadoop. The

language, which this platform uses, is called Pig Latin.

Apache HBase

DBMS for non-relational databases. It works with column databases - the data is
organized as families of columns.

Apache Flume

Flume is software for populating Hadoop with data. The data can come from a log file,
data generated by user behavior, from clicks on links, generated from various sensors,
etc.

Apache Oozie

Workflow processing system, which allows one to define a series of tasks written in
MapReduce, Pig and Hive and then to connect them.

Apache Ambari | Web based selection of instruments for installation, administration and observation of
Apache Hadoop clusters.
Apache Avro Data serialization system using JSON for describing data in compact binary format.

Apache Mahout

Knowledge extraction library based on machine learning algorithms.

Apache Sqoop

SQOORP is a software tool for transferring data between relational databases in Hadoop.

Apache

Centralized service for management and sharing of metadata for Apache Hadoop.

HCatalog

Source: Own elaboration

The third main concept — non-relational databases (NoSQL — Not only Structure Query Language) have
developed as a consequence of the emergence of the processes of semi-structured and unstructured data and the
need for software that can process it quick enough. Some authors (Petrov and Trifonova, 2019) point out that an
important aspect of NoSQL is its flexible schemes for data management, which can be easily changed, and
which do not create obstacles for already stored data (Petrov and Trifonova, 2019). Examples of NoSQL
databases are HBase, MongoDB, Cassandra, Accumulo, Riak, CouchDB, DynamoDB. In Fig. 5, a summary of
existing NoSQL database models is given (Mazumdar, et al. 2019).

Non-Relational Storage

I
[ 1 1 1 1 1

Key-Value Document Wide- Graph Time-Series| |Multi-Model
Column
Redis MongoDB Cassandra Neo4) InfluxDB OrientDB
Riak Couchbase HBase JanusGraph|'9Prometheus ArangoDB

Figure 5. Classification of NoSQL
Source: (Mazumdar, et al. 2019)

NoSQL databases have characteristics that allow for scalability, work in a cloud environment and the use of
parallel processing. Their other defining characteristic is that they can be used to work with real-time
information flows.

Big data has also led to a change in the concepts used for data storage. Traditional repositories, based on Data
Warehouse (DW) have been improved with the goal of being able to work with new types of data. The data lake
(DL) concept has also appeared, which allows for the relatively inexpensive storage of different types of data,
and subsequently, the application of differentiated methods of analysis.

Large volumes of fast incoming data have also led to a change in the processes of retrieval, conversion and
loading of data into repositories. The traditional ETL (Extract, Transform, Load) process is when a conversion
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happens. Before the data is loaded it is converted into ELT (Extract, Load, Transform) data first and then
transferred to the repository where it is transformed.

In conclusion, we can point out that there are many various data sources for logistics. Among the data sources
are not only complex information systems, but also real-time data from different measuring instruments, events,
radio frequency identifiers, cell networks, video surveillance devices, social networks and other internet sources.
The research gives us reason to conclude that in these areas there is a tendency toward an ever-increasing
volume of stored data, as well as the use of data from various new sources. This leads to the need for companies
to seek out and implement innovative models for the storage and processing of this data so that they can then
apply appropriate modern forms of business analysis.

4. Conceptual framework for the management and processing of logistical data

The researched literature sources indicate that there are some methods, which have been developed for data
processing in the logistics industry. Solutions for collecting logistics data, the completion of analysis in real-time
and forecasting have been offered by a group of scientists (AlShaer, et al., 2019). The framework is called
IBRIDIA and it represents a further development of their approach called ProLoD. IBRIDIA is a hybrid solution,
which can be used for processing logistics data in real-time and in batch style. It allows one to collect logistics
data in real-time from multiple heterogeneous sensors, social media and business processes, as well as effective
data processing in real-time or in batch style and modelling and analysis of data for forecasting delays. The
suggested method of IBRIDIA includes: preparation of data — collection, filtration, cleaning, integration;
processing of data packets; real-time data processing; data storage.

Other authors have proposed an architecture for the platform, which is called SWeTIl and they have
determined that it is suitable for application in the organizations of the Industry 4.0 concept (Patel, et al., 2018).
Their solution has 5 layers:

e device layer, which includes all the machines working according to an 10T standard,;

e edge layer, which is based upon a network protocol for data volume and techniques for data
filtration and cleaning for data refinement;

e cyber layer, which represents a center for data distribution. Stores data from different distributed
sources and prepares it for processing;

e data analytic layer, distributed data lake, which facilitates analytical activities by using Al
algorithms;

o application layer, presents the knowledge so that experts can make the right decisions.

In essence, the presented model is good, but we think that there is a bit of discrepancy between the name of
layers and their actual function.

Another suggested solution for processing logistics data is the model of Haf3e and others (2019), which is a
“digital twin” type. Digital twin is defined as a continuously changing digital profile, which contains historical
data and new data for a given physical object or process. The main goal of this model is to optimize the
effectiveness of a business, based on a large quantity of accumulated data obtained from measurements of a
number of objects in the real world. The analysis of the accumulated data allows one to obtain accurate
information about the operation of the system, which also provides the basis for conclusions on the necessity to
make changes to the product, which is being manufactured, as well as to the manufacturing process (Parrot &
Warshaw, 2020).

The model of Hal3e et al. applies the Lambda architecture in the logistics industry, which ensures a scalable
and powerful infrastructure for collecting, processing and visualizing data from loT. It has four layers: data
acquisition; data processing with Lambda architecture; data visualization; semantic layer for digital twins in
logistics. The proposed solution is flexibly scalable. The architecture operation can be adapted depending on the
type and number of sensors, complexity of analysis models and the presence of computing resources in the
logistics company.

The researchers of Oracle point out that with the implementation of management systems of big data in
logistics, businesses will be able to achieve greater benefits and become more flexible (Oracle, 2015). They have
concluded that the kind of data used, the way in which it was extracted and structured, as well as the frequency
of updates and quality of the data, are crucial in deciding which is the right technology. It must be determined
whether it will be used for processing in real time or in batch mode. The frequency of processing, which needs to
be done based upon the availability of data, is also important. The proposed conceptual framework permits one
to operate with structured, semi-structured, and unstructured data in logistics.

In another study (Lv, et al., 2020) that focused on the design of logistics parks for steel, they suggested a data-
based approach aimed at improving the operational efficiency of these types of logistics structures. They
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identified the frequency and correlation between the different products and used analyses to facilitate the product
distribution of steel logistics parks. The data analysis module includes three steps: data pre-processing; model
building and setting of model parameters.

The aim of the module is to use the obtained results to assist the operations management in order to clarify the
characteristics of incoming orders, monitor the work in real-time and achieve an optimal distribution and
deployment of steel products in the logistics parks.

Another solution proposed by a team of scientists (Jiang et al., 2020), which can be utilized for data
processing and monitoring, includes an architecture consisting of: perception layer, network layer, big data layer
and application layer. In the first layer, one finds hardware such as mobile devices, RFID, sensors, all of which
collect appropriate data for the logistics process. The network layer is based on urban networks, networks for
mobile communications. The data layer uses basic technologies for virtualization and distributed data storage.
The application layer is divided into modules for: client relations management, warehouse management, orders
and distribution management.

The data management model for logistics systems in e-commerce are proposed by another group of scientists
(Zhao et al., 2020). They researched how to improve efficiency of logistics distribution in e-commerce through
big data analysis. The idea of constructing a logistics model for distribution management in e-commerce
includes these stages: data acquisition; data extraction and analysis; derivation of forecasts, optimization models,
etc. In relation to logistics processes in e-commerce, Zampou et al. (2018) proposed a solution. In their model,
they focus on security and include special connectors, which allow a higher level of security through combining
various mechanisms for secure data exchange that is only between certified and connected partners. They use
platforms for storage and computing of big data, which consist of a collection of network servers with resources
for storage and computing working in a cluster.

This study of the existing logistics-specific solutions for processing big data gives us grounds to define the
following basic principles for the construction of a modern management architecture and big data processing in
this field:

1. Adaptability and flexibility. Ability to adjust to quickly changing conditions. Allowing the quick
redirection of data flow in accordance with the business’ goals. Every object that uses data to be
utilized several times and, in this way, to ensure a constant stream of high quality, relevant data for
business. The ability to maintain various types of business users, operations and the processing of
different types of data.

2. Scalability. Variable workloads in organizations require an elastic architecture, which adapts to the
changing requirements for data processing upon demand. This type of architecture allows for work
to be done even when there is a change in the capacity, i.e, the use of additional applications and
analytical platforms.

3. Automation. The processes of absorption, preparation, processing of data sets to be implemented
by mechanisms that operate with minimal human intervention. So that anomalies can be
discovered in real time and then to display warnings to the instituted operational control panels.

4. Intelligent. Necessity of the data architecture to use intelligent resources for training, settings, and
data administration. Based upon algorithms for machine training, which prepares the data,
identifies errors in quantity and suggests actions.

5. Managed. Developed by different cooperating specialists. The process of extraction, storage, and
data processing is the responsibility of IT specialists as well as business analysts, who know the
business context of the operations. To clearly define the different types of users and their rights to
access the data.

6. Personalized. Compliance with the organization and its business needs. If it is a small business for
example, it could work with intelligent tools in an integrated management environment. If it is a
big company, it should use a system for parallel processing.

7. Secure. Protected from unauthorized access and compliant with the general regulation for data
protection adopted by the European Union (Europa.eu, 2016).

8. Stable. Any data architecture should be reliable and allow recovery upon need.

On the basis of all the presented and researched methods for data processing and analysis in logistics, as well
as, the principles above, we would like to offer a conceptual framework for the management and processing of
data in the logistics industry (Fig. 6).
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Figure 4. Conceptual framework for the management and processing of data in logistics
Source: Own elaboration

Big data processing in logistics refers to the overall process of: selection and extraction of data; storage and
management of data; and the application of resources for intelligent business analyses in order to identify
models, predictions, forecasts, discovery of tendencies, etc.

We have identified the following as main data sources:
e surveys;
e user-inputted data from software systems, as well as data generated from work on ERP, CRM,
SCM and other systems;
e loT devices with internet access and sensors and Augmented Reality (AR) technology;
e internet sources — server log files, webpages, social media, etc.

The data storage process should be implemented though data repositories with flexible architecture, which
allows for the organization and processing of structured, semi-structured and unstructured data.

The implementation of the suggested concept can be made on the basis of various software tools for data
warehouse management and business analysis. We would suggest that the implementation can be accomplished
with the collection of open-source software Apache Handoop. Open-source software solutions are constantly
evolving, and they allow for an easier adaptation for a specific business and the ability to make improvements.
The Hadoop platform is designed for the organization of distributed processing of large volumes of data using
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the map/reduce concept and for that reason, we believe that it is appropriate for the implementation of the
proposed conceptual framework.

It is advisable to use the Apache Sqoop tool to transfer the data coming from the relational databases of the
logistics business application in the Hadoop Distributed File System. One of its advantages is that it is easy to
use and it can work with different relational database systems. Also, it was designed based on the module
principle and that allows for specialized additions to be included and for optimized transfers for certain DBMSs.

Batch data processing is based on HDFS, Map-Reduce, Oozie, Pig, Hiv and Impala. HDFS distributed file
system and MapReduce are the main components of Hadoop, providing parallel processing of clusters. Oozie is
suitable for task planning and workflow. Pig is a platform for creating and executing tasks, it can be extended
with the help of user-defined functions written in Java, Python, JavaScript and Ruby. Apache Hive is a database
management system that supports SQL-based query language. Apache Impala is used for queries of data stored
in the HDFS and Apache HBase.

Different sensor measurements, website and application clicks, and completed financial transactions
thankfully provide an almost constant flow of data in logistics. The Apache Kafka software platform is used to
receive and process real-time streaming data. It was initially designed to work with LinkedIn data, but later it
transformed into a highly effective system for processing many types of streaming data. It can be used with data
from websites, social networks and monitoring systems. Apache Flume is most often used for the collection and
summary of streaming data, such as log files, but it must be noted that Apache Flume is not limited to working
with log files only. It is used for transporting large quantities of data for events, network traffic, social media
data, email messages, etc. Apache Kafka and Flume are both reliable and provide guarantees against the loss of
data.

Apache Spark open-source platform can be used to achieve real-time processing and the necessary
performance for distributed processing of semi-structured and unstructured streaming data. Its main advantage is
speed, it can complete tasks much faster than MapReduce. Apache Spark Streaming can work with real-time
streams by diverting input data streams into packets, which are processed by the Spark Engine and then it
generates a final stream. It integrates well with Spark SQL and Spark MLib. It is suitable for processing data
from loT devices.

Streaming data can also be accomplished using Apache Flink — distribution mechanism for streaming data,
which provides libraries for batch and streaming processing, machine learning and graphic processing. During
the processing of the stream, each stream has input from one or more sources and sends the data to output
streams (file or database). The data is transformed while in the stream so that the data will be suitable for real-
time analyses.

In order to service the data warehouse requests, it is best to use these technologies: Cassandra, Impala, Pig
Table Export, SqoopExport, Hive Tables, Impala Tables.

Intelligent analyses of big data in logistics can be performed using a large variety of data mining technologies.
For this purpose, the R and Python scripts were specially designed or one can use other data mining software
tools that are suitable for working with big data in the logistics industry. Some of the appropriate software tools,
which the research has shown to be widely used (Landset et al., 2015) are:

e MLIlib — Spark library for machine learning. It uses algorithms for data pre-processing and
transformation, classification, regression, and clustering (spark.apache.org, 2021);

e Apache Mahout — framework for creating algorithms focused on linear algebra for machine
learning (mahout.apache.org, 2021);

e SAMOA (Scalable Advanced Massive Online Analysis) — open-source platform for data mining
from large data streams. Offering a collection of distributed streaming algorithms for the most
often encountered data mining and machine learning tasks such as classification, clusterization and
regression;

e H20 - open-source platform for machine learning with memory with linear scalability. It works
with Handoop, which provides the ability for data importation from various sources and it has a
quick, scalable and distributed computing mechanism written in Java. It supports the most
commonly used statistics and algorithms for machine learning. The platforms includes interfaces
for R, Python, Scala, Java, JSON and CoffeeScript/JavaScript and built-in Flow web interface;

e RapidMiner Radoop — machine training for Hadoop and Spark. It provides an easy-to-use graphic
interface for analysis of data in the Hadoop cluster with the Hive working server.

The proposed conceptual framework and its implementation fully comply with the above defined

principles for constructing a modern management architecture and the processing of big data in logistics.
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5. Conclusion

The collection and processing of data from diverse and heterogeneous sources in the logistics industry
creates problems for conventional logistics information systems. Existing software solutions are not able to
process large volumes of data from sensor devices or social media in real-time. Our research proposes a
conceptual framework for the processing of specific structured, semi-structured and unstructured data in
logistics. The framework would provide logistics companies with many advantages, such as forecasting events,
route optimization in real-time, prevention of unexpected delivery delays, implementation of innovative
solutions and an overall adaptation to digitalization processes.
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Abstract. Logistics is area, which is evolving rapidly, generating a lot of data lately. There are several
problems that, even when partially digitized, require additional work. At the same time there is a need of big
data analyses. These analyses are represented by machine learning and statistical analyses. One important
problem is these with missing data for delivery in the whole process of transportation, other is about empty
freight transportation. The purpose of this paper is to present an ICT prototype model with analytical tool
Apache Kudu in logistics area, which will contribute to resolve such problems in area. Content analysis and
systematic approach are used. Statistical methods and statistical data are used. Growth rates of empty road
transport are calculated. The presented data are for Bulgaria and its neighbour’s county, excluding Romania,
because of the missing data. Croatia is also included in the analysis. Growth rate analysis indicates problems
with empty fright transport in some countries. The tendency for Bulgaria is to reduce empty road freight
transport, even though it is better for logistics organizations to work for optimizing the process of delivery.

Key words: logistics, machine learning, big data, big data analyses, predictive analysis, Apache Kudu,
Apache Hadoop, logistics software, growth rates;

1. Introduction and literature review
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Organizations worldwide, use a variety of methods, models and techniques for data analysis (Calzon,
2021). They use them to create and restructure their business models as well as to avoid certain problem areas in
their storage, incompatibility due to diversity, visualization problems, lack of tracking and analysis in real time,
which in turn lead to large financial losses and other issues.

At present, more and more big data and their problems are entering science (Kuyumdzhiev, 2020).
Previous years the scope of the term was the focus of many articles. Methods for storing and organizing big data
are actually developing at present. Sometimes there is a line between traditional datasets and modern big data. A
comparatively big dataset may become a similarly small “big data” (Todoranova and Penchev, 2020). The border
between big datasets, data warehouse and big data are obvious (Todoranova et al., 2020) (Nacheva et al., 2019).

In business, processes generate amounts of data, which are normally stored in appropriate databases
(Nacheva et al., 2019), but even though sometimes databases could grow larger and larger within duration of
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several minutes (Nacheva and Sulova, 2020, 2021). These are specific situations, in which companies are
migrating from databases to “big data”. Measuring efficiency and hardware storage (Polkowski et al., 2020) uses
new opportunities to continuously increase the amount of data. The increased amount of data opens new
perspectives for hardware storage (Polkowski et al., 2020) and measuring the disk storage performance
(Cristescu, 2019) (Stoyanova, 2020). Digitizing more and more business processes means that data are
increasing (Miryanov and Petkov, 2017) (Nikolaev, Milkova and Miryanov, 2018). More energy is needed for
their storage and cooling. Sometimes data centres are used. The question concerning the choice “own
data centre” or “using a 3PL” is open.

Storing large amount of data needs the application of mathematical methods for creating forecasts with big
data (Miryanov and Petkov, 2017) Retrieving data has many approaches (Medvedev and Sergeev, 2020).
Creating high reliability forecasts (Miryanov and Petkov, 2017) means accepting, testing and validating all
assumptions for the chosen mathematical models (Ana-Maria Ramona, Marian Pompiliu and Stoyanova, 2020)
(Polkowski et al., 2020). Sometimes for analyzing big data are used heuristic approaches (lleanu et al., 2019)
(Abdel-Badeeh M. Salem, 2018). Providing web access to big data is another challenge with multiple
technological solutions.

At the same time, logistics, which is evolving rapidly and generating a lot of data, needs further
digitalization of many business processes. However, there are a number of problems that, even when partially
digitized, require additional work. Many of them stem from a lack of control (Kirova, 2009) and other issues.
Many of the existing problems are typical for the combined transport or in the transport of goods from point A
to point B, when the logistics is performed between different countries and by more than one logistics
organization. Some of the problems start from poor or lack of communication between companies, as well as
reluctance or inability to cooperate. Some of them could be solved with the help of Apache Kudu.

2. Creating methods for analysis of different types of data with the analytical tool
Apache Kudu

Big data are evolving as a product that is growing rapidly, but at the same time make a connection
between many businesses and other economic units. In this way, new forms of data extraction are emerging.
Traditional data sets are also interpreted through the most widely used big data analysis. For the purposes of the
study, they are considered articles that describe the methods of big data analysis. In the scientific literature,
statistical analysis are known as well as analysis of social media (Baesens, 2019) stating that in the future many
benefits are expected from their analysis. By social networks, it is meant not only social media sites such as
Facebook, Twitter and LinkedIn, but also any network between customers or companies connected in a certain
way (Baesens, 2017). It is made an overview of the considered methods of analysis based on the division into
quantitative and qualitative (Fig. 1). Such a separation is present in each of the areas of the economy that
involves analysis. The main characteristics of the methods shown in the figure 1 are quantitative analysis with a
focus on a large part of the object of study and qualitative analysis - when the data are qualitative, non-numerical
specialists turn to qualitative analysis by assigning (coding) numbers. The focus of this analysis is on a smaller
part of the studied object.
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LT

Figure 1 Methods for big data analysis

Source: The figure is based on a Dr. L. Mileva research on the existing methods in the scientific literature for big
data analysis.

The paper presents the possible statistical analyses, which are of several types. 1) Descriptive which
analyse the initial data. 2) Diagnostic analysis- establishes the reasons that have caused the changes in the
studied phenomenon over a period. It mainly models the development trend and calculates indices of seasonal
fluctuations. 3) Predictive analysis- by extrapolation of previously established development trends, different
forecasts are developed. The analysis works by developing hypotheses about the expected future behavior of the
development of an organization or part of it (T-testing). 4) Prescriptive analysis - a combination of descriptive
and predictive, often preferred method, but it also has serious drawbacks, namely: although it is associated with,
finding the best course of action for a situation usually requires a lot of labour and large financial costs. 5)
Analysis of the connections between the phenomena - regression and correlation analysis, in which it is
examined whether there is a connection between certain phenomena, what is the strength of the connection, etc.
For a more comprehensive study, specialists focus on performing a combination of statistical or other analysis,
because it will get more objectivity and higher quality of the desired result.

Statistical analyses are followed by other types that are widely used in theory and practice: 1) Machine
learning, which works with computer algorithms creating assumptions about the studied data in the database. It
makes predictions that cannot be made by humans because the amounts of information are too large. This makes
machine learning one of the favourites for analysing large data sets. 2) Semantic analysis- collects the semantic
information needed for the study from the source code. It is specific and used by information technology
specialists. 3) Visual analysis - decision making based on imaged data. It is usually done, so that data users can
get a better idea of the prospects for future work, such as rising and falling costs, sales revenue and more. 4)
Narrative analysis, which implementation carries out through a story is exploring ideas, attitudes, opinions and
stories, reveal the main preferences of the employees of an organization. 5) Content analysis, analysis of texts
and performed by extracting data from the content of various formats such as video, text or other extracted from
the press, social networks and others. 6) Data mining is similar to content analysis, but with the difference, that it
is a search and discovery of useful and valuable information contained in large databases or data warehouses. It
combines methods from statistics and machine learning, within the database management. 7) Monte Carlo - a
series of computational algorithms that rely on the repetition of random phenomena to achieve numerical results,
used for analysis mostly by organizations that want to minimize various risks. 8) Data merging and integration -
by combining a set of techniques for integrating and analysing data from multiple sources, better and more
accurate predictions are made. The presented list of studied analysis is not exhaustive, as researchers are
constantly looking for new ways of analysis and working on new models or combinations of them. The decision
usage specific method of analysis depends on the field of work, specific characteristics and purpose of the results
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that specialists want to achieve. A combination of methods should achieve greater objectivity of the survey,
higher quality of the results sought and higher added value for users of the results of surveys conducted using
methods of big data analysis.

3. Big data analysis using machine learning in the Hadoop ecosystem

Data analysis is a process that relies on methods and techniques to extract information from raw data
that are important for achieving business goals. They are represented by statistical methods and machine learning
methods. Although statistical methods are derived as a separate branch, they are also contained as part of
machine learning. In practice, both types of methods are used in almost all areas of economy and are therefore of
great importance and can be used for different purposes, such as comparing different data, end results of
different activities, comparing values, studying the presence or absence of mutual connections between
individual phenomena. The need for in-depth consideration of machine learning models is due to its growing
importance and use in the analysis of large data sets. Machine learning is becoming more popular due to the
growing volume of data, which is so diverse that it requires different methods of processing and storage. In
addition, we are looking for technology with lower costs and greater processing and storage capacity, something
that machine learning provides as opportunities. There are also opportunities for making models that are
characterized by the speed of their creation and automation options, while they have the ability to analyse larger,
more complex data and accordingly to provide faster, more accurate results- even on a very large scale. Through
the usage of machine learning, organizations have the opportunity to build models that help to make optimal
decisions and avoid risks. One branch of data analysis is machine learning (ML), which is divided into three
parts. These are: classification, clustering and evolutionary algorithms (Raeesi Vanani and Majidian, 2020).
After analysing the most popular definitions of Machine learning in science, they are extracted the main features
of machine learning (Fig. 2).

l works without human intervention J = — l has the ability to analyze image files ]
[ maintains up-to-date computer systems ] — ' / _— [ improves productivity ]
has a wide application ] : Machine lea rning - [ works with many technologies ]

has flexibility expressed by adapting new data ] — / ' T [ based on existing information }

[ makes predictions based on data analysis ] 4 —|{ analyses data

Figure 2 Characteristics of machine learning

Source: The figure is based on a Dr. L. Mileva research on the existing methods in the scientific literature
for big data analysis.

3.1 General application of machine learning

Machine learning occupies a central place in the analysis of big data and is widely used in many areas
of the economics and its most common usage is in the collection and analysis of data from video surveillance
and information collection from social networks, but this is far from use up its application in practice. Machine
learning is used to:

» image recognition (most often) video surveillance, customs clearance and airport security check; - in
social networks at:

- friends suggestion;

- common acquaintances with other people;

- image recognition and tagging (image tagging on photos);

- markings of location, site, etc.;
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area.

vehicles with a certain autonomy, such as TESLA cars and Google cars;

personal assistants- Siri, Alexa, etc.- virtual assistants who help mobile phone users to search for
objects on the Internet, save data, make schedules, mark and remind important events and more. Real-
time translations have recently become especially popular, when the user does not know a certain
foreign language and uses the help of a personal virtual assistant;

analyses of consumer opinion, through surveys- for example, made after buying a product or using a
service, after visiting a site, etc.

whether they are satisfied with the purchase, the service, whether they would use it again, at what price,
whether it costs them is that it is too expensive, whether they think there is a need for certain changes
and what;

forecasts based on consumer behavior, for example, a preliminary survey of consumers' opinions on
whether they would invest in a new service, previously unknown or product, thus the organization will
gain information on whether it is worth investing in a particular product or service or not, should it be
soon consider introducing a product and/or service of another kind in order to overcome unforeseen
losses and risks;

analyses of consumer behavior, by collecting input data (usually include information on the number of
purchases per month, amount spent, preference for a particular model of shoes, for example - sporty,
elegant, etc.);

real-time traffic forecasts - where passengers will avoid traffic jams and save travel time;

fraud detection with bank cards and transactions;

filtering spam and malware messages in e-mail;

recommendations for visiting tourist sites such as accommodation and meals;

recommendations for visiting historical and cultural landmarks;

data collection for project implementation- collection of data for tracking the employees’ behavior
within the working day- tracks the time of arrival and departure from the workplace, compliance or
non-compliance with the time for breaks, even tracking the activity within the working day;

collection of data for tracking the behavior of employees within a project- for example, movement of
employees, performance of tasks, reporting results, etc.

video surveillance of residential and construction sites- for security and protection of the site;

tracking of logistic processes- for tracking of personal and company shipments, logistic processes in
sites or from point A to point B during their movement, which helps for undamaged and timely
deliveries in real time;

For purposes of the present article, they are derived the applications of Machine learning in logistics

Application of machine learning in logistics:

tracking of logistics processes - for tracking of personal and company shipments, logistics processes in
sites or from point A to point B, during their movement, which helps for undamaged and timely
deliveries in real time;

working through a supply chain;

collecting data to track employee behavior within a project- for example, employee movement, task
performance, reporting results, etc. The Hadoop ecosystem handles very large data sets, which requires
various tools to retrieve, process, store and distribute them. It also performs multiple analyses using
machine learning. In its development, the known basic species complement, modify and compose new
subspecies. Each type of machine learning could apply to a different area, goal or task. It is
characteristic of Machine learning that depending on the purpose of the work there are opportunities to
mix two or more types of methods and techniques. In FIG. 3 and 4 are presented the types of ML, the
variables with which they work in the analysis of big data, methods of work, as well as the tools for
working in Hadoop.
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Figure 3 Big Data Tools

Source: The figure is based on a Dr. L. Mileva's research on existing in the scientific literature methods
for big data analysis.
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Figure 4 Big Data Tools

Source: The figure is based on a Dr. L. Mileva's research on existing in the scientific literature methods

for big data analysis.

In Fig. 3 and 4 (Heidenreich, 2018) it is also present the tools for working with big data in Hadoop,
through the three principles of operation: clustering, classification and co-filtering. Unlike data analysis methods,
which aim are the data itself, their aggregation into data clusters and classification, the principles of the tools are
based on aggregation, classification and filtering, but no longer on the data itself, but on the computer systems
working with them. With Hadoop's big data analysis tools, researchers have the opportunity to design models
and use specific methods to make various business decisions not only in the fields of logistics, but also in almost
all other economic fields including construction. The analytical tools are presented in fig. 1 and 2:
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Apache Sparks.
Apache Hive.
Tableau.
Map Reduce.
Apache Impala.
R.
Hbased.
Pentaho.
. KNIME.

10. Apache Storm.

11. Talent.

12. Pig.
This list does not limit known analytical tools, but it is the most applicable and used in practice. Among this
tools is the Apache Kudu (Apache Kudu - Overview, 2017) , which is characterized by the most advantages
among the others and was selected for analysis in Hadoop ecosystem. Apache Kudu is a free, open source tool
focused on storing large amounts of data in the Hadoop ecosystem. Its main advantage is that it is compatible
with most data processing frameworks in Hadoop. It is also characterized by the speed of data transfer during
storage and transfer. The advantages of Apache Kudu are base for creating a model for logistics work in making
specific decisions.

COoNooR~WNE

3.2 Application of the Apache Kudu analytical tool in the field of logistics

Apache Kudu is a column storage manager developed for the Hadoop platform. Kudu shares the general
technical features of Hadoop's ecosystem applications, running on stock hardware, being horizontally scalable,
and supporting highly accessible operations.

Advantages. Kudu is characterized by fast load processing, full integration with Apache Impala, as well
as high performance, so it is one of the most preferred analysis tools in Hadoop. The advantages of Kudu
include:

«  fast processing of OLAP loads (online analytical processing);

» Developed to integrate with Map Reduce, Spark, Flume and other components of the Hadoop
ecosystem.

«  Full integration with Apache Impala, making it a good, changeable alternative to using HDFS with
Apache Parquet.

» strictly defined but nevertheless flexible sequence model that allows on-demand compliance
requirements to be selected, including a strict sequence option.

« high productivity at simultaneous execution of consecutive and arbitrary loadings;

« easy to administer and manage via Cloudera Manager;

« high availability. Tablet servers and Masters use the Raft consensus algorithm, which provides
availability as long as more replicas are available than not. Readings can be serviced by
consecutive read-only tablets, even in the event of a leading tablet failure. Kudu works under
certain limitations, and professionals should comply with them.

Apache Kudu could be applied properly in the field of logistics because of its ability to use appropriate solutions
(Quinto, 2018). Possible logistics solutions include:

+ reporting applications where the new data must be immediately available to end-users; - timeline
applications that must support requests for large amounts of historical data while returning detailed
requests for an individual site;

» applications that use real-time predictive decision-making models, with periodic updates of the
predictive model based on all historical data; These applications are typical in the field of logistics,
where it is necessary to track the movement of goods and goods from one point to another to make
it possible throughout the process to track goods continuously in real time. For the purposes of the
development, they have been identified some well-known problems in logistics, which would be
solved with the help of analytical tool Apache Kudu. The advantages of Apache Kudu will be the
base for building a model for work in construction and logistics in making specific decisions.
Logistics is an area in which digital transformation is present largely.

There are a number of problems that, even when partially digitized, which despite the efforts require
additional work. Many of the problems came from a lack of control (Kirova, 2009) lack of flexibility in work,
and some are caused by human error. Many of the existing discrepancies are typical for the combined transport
(Parvanov and Boeva, 2009) or in the transport of goods from point A to point B, when the logistics is performed
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between different countries and by more than one logistics organization. Some of the problems came from poor
or lack of communication between companies, as well as reluctance or inability to cooperate (sometimes due to
lack of sufficient financial and human resources and information, as well as poor management). Some of them
could be solved with help of Apache Kudu.

3.2.1 Some logistics problems

Some known most common issues are listed below:

fraud related to theft of customer data;

fraud involving theft of goods, cargo, fuel (sometimes theft is committed by outsiders, but it is also

common for staff members to abuse it to profit from the sale of goods to third parties at higher

prices and others.);

problems with insurance- when there are many damaged and broken shipments, their insurance

covers the value, but when there are many such events, the insurer begins to lose from them instead

of winning. From there are raised the contributions because the organization becomes a risk client
and in turn raises the fees for the clients in order to close the difference for the insurances.

Customers become dissatisfied and start using other companies that have lower fees and better

service, in which the organization loses market share. Customers are dissatisfied, as their shipments

cannot arrive in time. If they are from a store, and if they are their property, they may not recover
them at all (in case they are single items). For example, if a picture replicates second time it loses
its true value.

poor infrastructure of some countries on the European road network - incl. Bulgaria, Romania;

- out-dated fleet of some organizations- leads to delays, technical problems of vehicles, the need
for frequent technical maintenance, respectively, and specialists to perform it; - high
unemployment;

unqualified staff; On the one hand, employees complain about lack of work, poor working

conditions, and on the other hand, employers complain about the lack of qualified staff (e.g.

drivers-suppliers).

problems with cargo storage;

inability of the end customer to monitor the movement of his shipment;

difficult, even impossible traceability of consignments from item A to item B.,

due to:

lack of sufficient information - blank data,

lack of historical data for customers;

lack of data caused by errors when entering them during registration (as incomplete: address,

telephone number, names, etc.), which complicates the process of sending the shipment and

requires additional work (call to contact the customer);

problems with transliteration of the client's names when using more than one alphabet (for example

Latin and Cyrillic);

passing through hard-to-reach terrains;

crossing limited routes (in connection with hostilities, disasters, accidents, crisis situations (such as

the Covid-19 pandemic, the attacks in Turkey, etc.);

passing through dangerous areas (e.g. areas inhabited by people from problem minority groups);

remote points along the route;

Lack of communication IT infrastructure, including scope throughout the supply chain;

- lack of control;

- lack of flexibility;

- unreceived shipments;

- unsolicited shipments;

The listed problems also require possible solutions to improve the transport and logistics of goods. This
can be done by digitizing the processes in logistics organizations.
Suggestions for solutions are:

- better control;

- periodic release of control consignments that require special attention (easily damaged,
fragile);

- better flexibility;

- traceability of shipments, cargo, goods in real time;

- real-time vehicle traceability;
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- traceability of the personnel performing the transport activities (when the personnel is part of
the human resources of the company for the determined period of time);

- predictability of various factors that could cause delays- for example, lack of storage for cargo,
delays in transport, staff errors;

- avoiding busy and dangerous routes with the help of a notification system;

- finding unmarked GPS points along the route;

- tracking of consignments, when transported by two or more logistics companies, when the
goods are passed from point A to point B, passing through different countries; Highlights:

- tracking staff to avoid fraud;

- cargo tracking;

- better control over shipments;

- better control of staff;

- greater flexibility;

For purposes of the article, was chosen a specific problem, which is largely present in the work of
logistics organizations and the solution of which will lead to great benefits for future analysis of big data from
the point of view not only of logistics companies but also customers. The main problem observed in the field of
logistics is the impossibility of monitoring the transport of goods from more than one logistics organization as
well as the transport from one country to another or passing through several foreign territories. Information about
it is often lost when it is delivered, which makes it impossible for both the internal system and the end user to
track it. This leads to other problems such as:

- inability of the customer to monitor the movement of his shipment;

- inability of the customer to receive notification of his shipment on time;

The inability to receive the shipment on time by the customer leads to:

- delay in receipt;

- charging additional fees for staying in a warehouse for more than three days;

- afine for the office worker or courier who has failed to deliver the goods within three or more
days (depending on the policy of the logistics organization); All this affects both the quality of
service and customer satisfaction. It can lead to customer withdrawal, financial losses, and
even the organization dropping out of the market. With regard to big data analysis, the current
problem leads also to:

- inability to trace;

- loss of information when passing from one courier to another, when passing from one country
to another;

- inability to perform analyses with regard to: - tracking the direction of goods and cargo;

- analyses based on time travelled;

- analyses of the movement of goods and cargoes from one country to another;

It can be concluded that all these missed opportunities stop working and make analysis impossible,
through big data for business and other purposes. This disrupts work, slows down plans to attract new customers,
expand the business and even vice versa can even lead to a contraction of business or dropping out of the market
due to losses (Fig. 5).
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Figure 5 Decision making process in the field of logistics
Source: based on authors’ research

Solving this problem will achieve many benefits and opportunities in big data analysis using the Apache
Kudu tool. With its help, the relevant data first can be stored and then analysed. For this purpose, it is possible to
use part of the logistics information system to solve the problem. The whole process of transferring items from
one point to another goes through certain stages. The process includes not only the actual physical transport, but
also the acceptance of a customer request, data processing, stay in a distribution centre (hub) and delivery. The
stages can be systematized as follows (Fig. 6).

~

1. Request from a client for

transfer of a shipment from
point A to point B.

srecording of customer data (names. address,
telephone, e-mail, ect.);
_ - *assigning a customer number in the system; giving

e h the shipment number; recording the type and

2. Acceptance of the application features of the shipment;

by an office employee. sdetermining the delivery time according to the
type and features of the shipment;
=determining the customer 's preferences (fast,
ordinary or express order;
+setting a fee for the order;

( 3. Actual transport (includes

transport from point A to point

B (from point A to point C
\_ through point B. )
g N
4. Stay in one or more
distribution centers.

o
' ™

5. Actual delivery: to an office

or to an address specified by the

customer.

A

Figure 6 Shipment delivery process.
Source: based on authors’ research
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In order to avoid problems in tracking and to provide an opportunity for continuous monitoring,
additional codes should be used in the internal system of the logistics organization to allow constant monitoring,
tracking shipments (Fig. 7).

Clients
? User_ID
| | Name
Last_Name
Tel_number
E-mail
address
- Client to Parcels
<>| ciient_ID
Parcel_ID
child Roles
<> employee_ID
0.n role
Parcels
paren
1D
original_tracking_code
| tracking_code
1| type
weight
insurance
sendgr_data Employees
rece!ver__data Tracking_history parent
receiver_id L_(> D
ID 1 name
tracking_code (traceable) tel_number
— <>| internal_tracking_code
0..n date_event
o — <> hub_start_ID
- 2" <> hub_end_ID
vehicle_ID
0.n status_code
office_ID
2 T Offices
= 1D
i| | address
Hubs Vehicles - employee_ID
b Rs ID S
1 | Name T | Type
Location License_Plate

Figure 7 Model of solution by storing data in Apache Kudu for logistics area
Source figure is based on Dr. L. Mileva's research.

The presented model of solution of the defined problem (Fig. 3) is expressed by:

1) marking in the system of the original code, which is given by the first supplier in the chain;

2) search for matching customer data, data, such as phone number and e-mail address, which will prevent
problems caused by transliteration of customer names, as sometimes the transport is carried out between
neighbouring countries, but in different languages such as Latin and Cyrillic (within the EU);

3) assigning a new code for tracking the shipment, which would allow the customer to track his shipment,
according to the old number, which the company gave him initially upon request to the sender;

The conclusions made so far are about the positive consequences of applying a prototype solution model
in logistics in big data analysis in the Hadoop ecosystem using the analytical tool Apache Kudu. They present
the possibilities for comprehensive and continuous monitoring of shipments, cargo and goods.
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The conclusion is that no data on shipments will be lost during the entire logistics process. This is
important for big data analysis, as continuous monitoring will make it possible to analyse:

- direction of transport of goods and cargoes;

« tracking the movement of consignments from one country to another;

+ orders of one client;

The possibilities to track orders of a customer could lead to benefits for the organization such as offering
various promotional services, concluding contracts at lower prices, a package for loyal customers and more.

+ sales revenue (taking into account the movement of consignments from one country to another
and vice versa;

It will be possible to assess the risk of losses in transport to destinations that carry a higher risk of damage
to resources.

+  transport costs;

- profitability of transport;

Except the following features there should be considered limitations when creating the model:

» economic factors;

» geographical factors;

» features of the cargo;

»  paid transportation fee. In addition to the loss of data in the tracking of goods, there is another
serious problem of transportation- the presence of empty shipments during transportation,
which leads to losses of funds.

General problems also arise from the fact that unforeseen events can occur during transport, for which it
is difficult to predict how long they would be removed, such as a flat tire, an overturned vehicle, border closures,
etc. The proposed model for improving the work aims to reduce the legal burden on land through an optimization
task. For the purposes of the task are described, the available criteria and they can be further divided into
categories: geographical, economic and infrastructural. Additional restrictions may arise when, as full
optimization is not possible in some specific cases, independent of the forecast data, for example a vehicle
waiting in line due to a traffic jam of unclear nature (for example: accident, inverted vehicle, etc.), and in some
cases human resources will also be used. For the purposes of designing a prototype model for analysis and
decision.

4. Analysis and interpretation of the results for the field of logistics

Tables 1 to 7 examines the cases of fright transport loaded and empty divided into national and
international, represented by Bulgaria and its neighbour countries. The data presenting the performed
transportations in vehicle kilometres and thousand journeys. For purposes of the article were made certain
calculations. The data about Romania are not available in Eurostat database so that they are not represented in
this article. Croatia is presented like country nearest Bulgaria’s neighbour Serbia that is not in EU. The data are
collected from Eurostat (Eurostat, 2021) database.

NATIONAL
Table 1

Growth rates of Loading status “Empty” (in million vehicle kilometers) by transport coverage “National”
transport (in million vehicle kilometers

Country 2019/2018 2018/2017 2017/2016
Bulgaria 0,807 0,930 1,030
Greece 0,948 1,017 0,925
Croatia 1,000 1,005 1,053
Source:  The table is based on  author’s  calculations  through  data  from:

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_go_ta_vmé&lang=en

According to Table 1 results, there is a slight decrease in the share of empty shipments, which marks a
positive trend for Bulgaria for 2019/2018 compared to 2018/2017. For neighboring Greece, the results increase
as the share of vacancies also decreases, but for the last year compared to the previous 2019/2018 is higher than
in Bulgaria. In comparison, Croatia maintains the position of the coefficient around one, which means that there
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are no major changes in the share of empty shipments, but the values are above one, which means that empty
shipments are fact (2018/2017, 2017/2016).

Table 2
Growth rates of loading status “Empty” (in thousand journeys) by transport coverage ‘“National” transport
(in thousand journeys)

Country 2019/2018 2018/2017 2017/2016
Bulgaria 0,823 0,932 1,023
Greece 1,031 0,942 0,971
Croatia 1,056 1,001 0,998
Source:  The table is based on  authors’ calculations  through  data  from:

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_go_ta_vmé&lang=en

The expectation is that the rates of change in the relative share of empty transportation (calculated on
the base of million vehicle kilometres and thousand journeys) will be close in relation to all loads. This rule
applies for the three surveyed countries (for national transport) and the three different periods. The exception is
for Greece ( 2018/2017), where the rate of change in the relative share of empty loads (calculated on the basis of
million vehicle kilometres) is over 1 and the rate of change in the relative the share of empty loads (calculated on
the basis of thousand journeys) is below 1. This fact shows Greece's targeted efforts to reduce the relative share
of empty loads as thousand journeys at national level.

Table 3

Ratio between loading status “Empty” (in million vehicle kilometers) divided by loading status “Total
loaded and empty” by transport coverage ‘“National” transport (in million vehicle kilometers)

Country 2019 2018 2017 2016
Bulgaria 0,139 0,384 0,372 0,375
Greece 0,377 0,394 0,387 0,392
Croatia 0,110 0,381 0,375 0,375
Source: table is based on authors’ calculations through data from:

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_go_ta_vm&lang=en

For the growth rate indicator, empty journeys are compared to the total journeys in national level,
Bulgaria shows stable data for 2016-2018 and a decrease in 2019 of the empty journeys compared to the total
transport. Greece has shown also decrease in the last year. Croatia shows data similar to those for Bulgaria,
which shows a positive trend.
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INTERNATIONAL

Table 4

Growth rates of loading status “Empty” (in million vehicle kilometers) by transport coverage “International”
transport in million vehicle kilometers)

Country 2019/2018 2018/2017 2017/2016
Bulgaria 0,700 0,640 1,000
Greece N/A N/A N/A
Croatia 1,084 1,021 0,979
Source: table is based on authors’ calculations through data from:

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_go_ta_vmé&lang=en

For Bulgaria we have a decrease for 2018/2017 (Table. 4), with a slight increase in 2018/2019. Data for
Greece at the international level are missing. For Croatia, we have a slight increase in 2018/2017 and this trend
continues in 2019 in terms of empty vehicle in million vehicle kilometres in international traffic. For Croatia, the
number one has been exceeded, which means that unloaded shipments have increased. Attention should be
focused on international transport in order to reduce empty transportations by road.

Table 5

Growth rates of loading status “Empty” (in thousand journeys) by transport coverage “International” transport
(in thousand journeys)

Country 2019/2018 2018/2017 2017/2016
Bulgaria 0,808 0,657 1,203
Greece N/A N/A N/A
Croatia 0,994 1,056 0,973
Source:  The table is based on  authors’ calculations  through  data  from:

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_go_ta_vmé&lang=en

It is expected the rate of change in the relative share of empty loads relative to all loads (calculated on
the basis of million vehicle kilometers and total journeys) to be close. The rule applies to the three countries

surveyed for international transport.

Table 6

Ratio between loading status “Empty” (in million vehicle kilometers) divided by loading status “Total
loaded and empty” (in million vehicle kilometers) by transport coverage “International” transport

Source:

Country 2019 2018 2017 2016
Bulgaria 0,098 0,107 0,117 0,109
Greece 0,087 N/A N/A 0,108
Croatia 0,174 0,161 0,171 0,176
The table is based on  authors’ calculations  through

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_go_ta_vmé&lang=en

data from:

The ratio between Loading status “Empty” (in million vehicle kilometers) divided by loading status
“Total loaded and empty” by transport coverage “International” transport (in million vehicle kilometers) (Table
6) shows seriously low values especially for 2019 for international level. Levels for Greece and Croatia are
almost the same as Bulgarian.
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Table 7
Road transport year 2019
National level International level
Country empty VKM/total empty TJ/total | empty VKM/total | empty TJ/total
loaded and empty loaded and loaded and empty loaded and
VKM empty TJ VKM empty TJ
Bulgaria 0,399 0,493 0,098 0,346
Greece 0,377 0,467 0,087 0,185
Croatia 0,375 0,453 0,174 0,359
VKM — million vehicle kilometers
TJ —thousand journeys
Source:  The table is based on  authors’  calculations  through  data  from:

https://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=road_go_ta_vmé&lang=en

The last table (Table 7) shows road freight transport for 2019. It makes an impression that at national
level there is an increase for the three countries in number of journeys without cargo. As for the number of
empty shipments to all shipments at international level, there is a high coefficient of empty shipments 0.346. At
the same time as the distance traveled by the vehicles is empty- the coefficient is small 0.098, which means that
the vehicles travel to very short distances empty. Statistics reports a high number of empty courses, but they are
very short distances. This is due to the large number of logistics centers in Western Europe located on the out of
the cities. After delivering the cargo to the address/store, the vehicle return empty in the direction of the
respective logistics hub and take the next cargo. The values for all remain higher because there are not so many
logistics centers in the monitored countries. Therefore, it is important to pay attention to the optimization of
transport in Bulgaria and its neighboring countries.

Therefore, a model will be created that helps to overcome the problems of lack of traceability of goods
throughout the supply chain and optimize shipments so that they are carried out at the lowest possible cost, with
the greatest possible profit.
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4. Summary and proposal for solving the problem in the field of logistics

From the conclusions made so far, it becomes clear that solving the problem of incomplete tracking of
goods along the entire transport route, which leads to data loss, will contribute to solving another serious
discrepancy- the problem of available empty traffic, which leads to losses of financial resources for
organizations. The solution by implementing an information system in Apache Kudu, by assigning a shipment
number for easier and continuous tracking, should also lead to a solution to address the problem of available
empty rates for carriers. This can be done by optimizing processes, with the help of questionnaires, which will be
used to assess the condition of the road. They will help you choose the right route in real time.

The data will be entered, processed and stored in Apache Kudu (as part of the Hadoop ecosystem), after
the process is finished. In this way, they will be avoided possible empty courses of transportation. The proposed
solution will implement through a prototype optimization model using the Apache Kudu analytics tool in the
Hadoop ecosystem. This will be possible by compiling a model with help of questionnaires. The model
presented finding of most profitable route at the corresponding restrictions and weights. When formulating the
model, they are important dependencies on the type and type of the vehicle, and additional conditions arise (for
example, the direction of the route). Therefore, they a given different weights for the same sections of the route
from point A to point B. As an example, a common problem exists in transit traffic when crossing the borders of
countries due to driver testing for Covid-19, hence several changes. For example, changing the quarantine period
for drivers further blocks the transport of logistics companies. Within 14 (10) days, the vehicle remains blocked,
with 20% of the fleet of a small company remaining unusable. For small organizations, this means that they
suffer greater losses due to the same external factors, but different internal- for example, in the presence of 5-6
vehicles. For large and medium-sized companies the situation will be different, i.e. when creating an
optimization model, one factor will be determining- the size of the organization. As a rule, in case of complete
lockdown of a country that is in transit on a given route, the route is extends the journey and the cost of cargo
transportation becomes more expensive. This leads to losses for the carrier company. Therefore, the route passes
optimization through implementing the questionnaires results in the Apache Kudu analytical tool of the Hadoop
ecosystem. However, with such extension of routes, other destinations, which do not lead to extension of the
road or go through a longer route with lower costs, are sought. This can be expressed, for example, in lower tolls,
cheaper fuel, lower prices of vignettes, reducing the cost of accommodation and day meals for drivers. In the
event of a change, it may be possible to transfer additional cargo to the country through which the vehicle passes
in order to bypass the closed country. Some of the proposed criteria for modelling the analysis by implementing
criteria assessment questionnaires in apache Kudu for the most profitable route are presented in Table 5. Model
is based on obtaining and analysing real-time information for an alternative route, at the lowest possible cost. For
the purposes of constructing the column of criteria, values (Table 8) from A to D of the criteria are assigned,
according to the conditions of the environment at the time of departure and later during the trip (A is the highest
and D the highest (lowest)). Estimates of the criteria may change throughout the trip if any of the conditions
change. The data are collected in the Apache Kudu storage with the ability to process and analyse in real time. It
is important to notice that in this case an important factor is the distance travelled with a load vehicle. According
to him, the model is also being built, as it became clear that the transports without cargo in many countries
exceed those with cargo. The aim is to offer a solution through which to optimize the transport and the aim is to
have them with cargo, so that there can be a greater profit for the logistics organization. Route calculation
estimates are given as follows in Table 8.
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Table 8
Questionnaire for evaluating the strength of each criterion

Strength of each

Criteria o9
criterion

Price of transportation- per km (incl. permanent fees- (security,
vignette, annual technical inspection, tax)
Road network condition

Weather conditions

Distance with loaded vehicle (in km)

Distance with empty vehicle (in km)

Fill in A, B, C, D or E for each criterion, where “A” is the strongest influence; “E” is the weakest
influence
Source: Authors’ contribution.

Table 9

Aggregated data from a conveyed survey among 5 experts
Aggregated data
A|B|C|D| E

Price of transportation- per km (incl. permanent fees- (security, | 5
vignette, annual technical inspection, tax)

Criteria

Road network condition 1] 4
Weather conditions 4
Distance with loaded vehicle (in km) 5

Distance with empty vehicle (in km)

Responses are A, B, C, D or E for each criteria, where “A” is the strongest influence; “E” is the weakest
influence.
Source: Authors’ contribution

Aggregating data from 5 experts are showed in table 9. According to ranking, each evaluation of criteria could
occupy a specific value in the selected range. As some factors are variable, they do not depend on the expert
opinion itself, but depend on the specific environmental conditions. For example, when the country borders
closed (due to Covid-19 situation), the information should be submitted by the relevant authorities, reported by
the organization, entered as data in the information system and taken into account when choosing delivery
routes. The same will be the case with factors such as weather road conditions. In order to assess the
meteorological situation, the assessment comes from relevant specialists such as meteorological service as an
expert statement, which is permanently and its assessment does not change. In advance, only the experts’
statements about this factor, re-prioritizing the criteria. This will be repeated for each factor separately. In
addition, factors involving the type of vehicle, road surface and others play a major role in making a decision.
All evaluated grades at precisely defined point in time will be summarized and the completed assessment will
enter the company's information system. Before, entering the information system, the evaluation of the criteria
must receive a numerical value. Factors are distributed according to the degree of importance and the points they
have received. Experts and specialized commissions should outline the scale for assessing the factors, and
appropriate software will extract the data from the various sources in order to determine the most profitable route
or the route with the least losses. The recorded data will enter the Apache Hadoop system and will be processed
and stored in Apache Kudu so that it can be accessed in real time.
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6. ICT prototype solution with analytical tool Apache Kudu in logistics area

This chapter discusses the most important moment about working with the model.
General rules of the model.

. Requirements for its implementation.

. Key points.

. Used methods.

. Scope and elements of the model.

. Methodology for application.

. Logical sequence of the model evaluation.
. Conclusions and recommendations.

~No ok~ whNE

For the article purposes, on the base of the made studies, will be constructed a prototype model to address
specific problems, in particular the problems resolving the lack of traceability along the entire route chain and
optimizing routes to minimize unloaded traffic, as a survey has shown that a large proportion of shipments in EU
countries are empty. The elements of the model and its use are characterized, which are based on the analysis
and assessment of the condition of the transports with the help of road transport by land. The coefficient ratio of
the travelled distances with empty transportation (international to national) is calculated. Conclusions are made
for the article. It has a comparison between the kilometres travelled in the EU member states. General, national
and international transportations are considered. The results of the study introduce several points:

1) main problems in logistics; 2) the factors influencing the work of the logistics organizations in their
part for transportation of cargoes, goods and consignments; 3) the points of dependence at which the criteria
would save costs and / or bring a profit; 4) the opportunities and areas in which to look for solutions to improve
the work.

The model reflects our view that built on the base of a systematic approach outlines the activities and
processes that complement each other and are interconnected, through the criteria for optimization of transport to
find the most profitable transport route. In addition, when considering the elements of the model, it becomes
clear that performing activities of different nature in the process of transporting goods from point A to point B,
the system optimization should collect and store data through the Apache storage. Kudu. This process consists of
complying with various important criteria. They are located at different levels, in different activities and are
performed in different periods of time. The activities related to the optimization of the logistics processes have
been established. In a certain period of time, when transporting goods from point A to point B, some factors
influence, and in another period - different from the first. At the same time, it is possible in some cases to
perform parallel calculations when assessing the situation when deciding which route the vehicle should take in
order to avoid the unloaded distance. From the analyses made it can be concluded that the travel criteria are of
key importance for optimizing the implementation of logistics processes in their part when transporting goods
from point A to point B.

The main principles to be followed in the model are the rules of transparency and objectivity in
evaluation; observance of clear rules and systematics in the assessment of the optimization criteria for cargo
transportation from item A to item B.

The requirements for the application of the model are outlined: 1) The need for specific knowledge and
skills for the processes of the specialists who will deal with the development of a system for optimization of
transport through the analytical tool Apache Kudu, in the Hadoop ecosystem. 2) Reliability of the information
and observance of the requirements for setting the goals of the model - for clarity, specificity, reachability,
measurability. 3) Precisely defined deadline, according to their importance. 4) Logical sequence of execution of
the stages. The key points are:

a) The model is valid for the processes in logistics, by continuous tracking of shipments and selection of
the most appropriate route, requiring an integrated systematic approach in planning, analysis and management b)
The information, used in model needs to be update regularly to meet the needs of the economy and management,
including planning and analysis. ¢) Model should be implemented in the Hadoop ecosystem through data storage
in Apache Kudu d) The system approach provides serious opportunities for analogies of processes and
phenomena and therefore the model discussed here can be used in various other areas (not only in logistics).
Next, the methods used in the model are included: 1) systematic analysis; 2) comparative analysis; 3) content
analysis; 4) method of generalization and 5) method of deduction. Sources for collecting information from:
analyses of the Ministry of Transport, Information Technology and Communications, the National Statistical
Institute, Eurostat; content analysis of the web pages of some logistics companies; documentation of the Kudu
analytical tool in Cloudera and other studies by the author. The objectives are: 1) a proposal for the
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implementation of part of the conceptual model of an information system with the possibility of assigning an
additional code for tracking cargo, so as not to interrupt the traceability of the shipment 2) article of data on
shipments with cargo, without cargo and total for EU countries. The information is collected through the above
methods, the criteria that affect the transport of goods and consignments by land by road are differentiated.

The data processing accomplishes with the help of questionnaires cards, with the development of part of
an information logistics system. This is in order to assign a code number to track the cargo along the entire route
from point A to point B and rate the route criteria to find on the optimal route (with the least losses) and to
implement taken decisions in big data storage system of Apache Kudu. The methodology for application of the
model is divided into stages, which include analysis and remodelling (if necessary) which solves the problem of
loss of data for loads in tracking from item A. to item B, through which data will be collected for shipments in
Apache Kudu, especially in cases where the shipment is carried out by different companies and passes through
different countries. Data analysis through the criteria is important for improving the delivery process and
calculating the most profitable route with help of a criteria questionnaire assessment. The evaluation of the
quality of logistics service includes results such as: 1. Development of a conceptual model of a part of an
information system, by assigning a code for tracking shipments along the entire route from item A to item B by
storing it in Apache Kudu. 2. Analysis and evaluation of land transport by road for EU countries with and
without cargo. 3. Determining the degree of threat from passing routes without cargo, which leads to losses
(transportation inside and outside the country) (considering the data of the EU member states). 4. Establishment
of a prototype of a model, by answer questionnaire about finding the most optimal way according to certain
criteria in order to improve the activity of the logistics organizations from the point of view of performing
transportations with the least losses, caused by an empty vehicle. 5. Identify capabilities for big data analysis
using the Apache Kudu analytics tool in the Hadoop ecosystem.

Elements- model for analysis of the most profitable route presents a model of a systems approach, where
the elements are input, transformation processes and output. The classical model of the systems approach
includes several elements; these are input, transformation and management processes, output and feedback. The
model is illustrated by fig. 10.

INPUT OUTPUT
|nformat|(?n o tracked
resources: historical

. ) loads along
data, input data: Management processes the entire
structured,  semi- Transformation processes route  of
structured, - design of a conceptual model of information system for transport
unstructured - . ] .

assigning a tracking code; from point
- implementation of a task for calculation of the optimal A to point
route of freight transport through a criteria assessment B_ ] with
minimal
FEEDBACK

Figure 8 Prototype of a big data analysis model in Apache Kudu storage
Source: The figure is based on authors’ research

Resources that work in the operation of the system represents Model input. In this case, it is better to
integrate model based on a systems approach, in order to store and process the data using the Apache Kudu
analytics tool as part of the Hadoop ecosystem. Here the important resources for the model are the information
resources. They are represented by historical transport data, all delivery data, routes, points through which the
cargo pass, travelled distance, travelled time, delivery costs, route changes and all others that are collected and
processed with traceability in real time. Then came the management processes and transformation processes,
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represented by business processes. The management processes are expressed in the degree of management of the
tracking information system and the optimization system. By collecting large data in the Apache Kudu storage,
as part of the Hadoop ecosystem, the processes of transporting goods, cargo and shipments are tracked. The
criteria characterizing the efficiency of the transport are determined and defined on the base of the research of
performed transportations in and from the EU member states.

The results of the study lead to the conclusion that one of the most important criteria in transportation is
the distance travelled with cargo. The studies also showed that there were too many kilometres travelled in
different Member States, leading to losses. Also important for transportation are the cost of transportation and
the distance travelled in kilometres. There are cases in which it is better to cover the entire distance without
cargo, but they are significantly less than in other cases. Route selection criteria play a significant role in
calculating the most profitable route through criteria assessment questionnaires. Calculating the optimal
transport route is part of the transformation process. Other factors, such as the condition of the road surface,
closure of a road from a certain route due to repairs and accidents and the meteorological situation are also
observed here. It should be noticed that there are also conditions in which due to poor road and meteorological
conditions there is no possibility to choose an alternative route. This reduces the choices to zero. However, most
trips have options available, so optimization can be done in other cases. The result obtained after the calculation
of the optimal route is in the output as an element of the model, which has tracked cargo along the entire route of
transport from point A to point B with minimal losses.

Conclusion

The capabilities of big data analysis with Apache Kudu (as part of the Hadoop ecosystem) are expressed
with the implementation of the model and data storage with following goals: 1) prevention of data losses due to
interruption of traceability of supply codes and 2) optimizing routes, reducing costs and increasing profits for
organizations in logistics. Regarding the possibilities for researching additional criteria, in the calculation of the
most profitable route outline as follows:

1) the shortest route;

2) route passing on main roads; route according to the type of cargo (for special cargo);

3) route according to the type of vehicle;

4) traffic jams and repairs;

5) closed areas due to Covid 19;

6) closed areas requiring PCR or other tests (during pandemics and other crisis situations);

7) areas with overloaded traffic;

8) areas requiring increased attention due to unsuitable weather conditions.

Solving the listed problems will lead to the following benefits and opportunities for business
organizations: 1. Minimization of costs for transportation on route from item A to item B without cargo. 2.
Increasing the revenues from transportation along the route. 3. Reducing the risks of misuse of loads by drivers.
4. Reducing the risk of damage to cargo. 5. Reduction of costs for storage of shipments. 6. Reduce the time spent
on a vehicle. 7. Greater control over shipments; 8. Greater staff control; 9. Greater flexibility; 10. Reduce the
cost of food for a longer stay. The benefits of integrating the model into the Hadoop ecosystem will also be
achieved with the help of the Apache Kudu analytical tool, which: 1. Ability to track in real time the cargo at any
point along the route from point A to point B. 2. Ability to select compliance requirements on request, including
the option of strict consistency of cargo.

At the next stage, the model can use machine learning to make predictions and analyses. To develop the
formula for calculating whether the road is good or not, data collected from vehicles already on a route can be
used by comparing the estimated time to travel on a route with the actual travelled time. For example, if the
estimated time has been set and n serial vehicles passing this route show a longer time than the estimated one,
then it follows that in the future, vehicles should not go this way. Another possibility to use machine learning
and data storage in Apache Kudu is to track the average speed of vehicles kilometre by kilometre and determine
the problematic sections of the road by making calculations with different coefficients the different sections
again kilometre by kilometre and thus obtaining more accurate calculations. In this way, logistics organizations
will add value to their activities.
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Abstract. A distributed Hadoop system can integrate clusters of different organizations. The purpose of this
article is to consider the options for building an architecture of a distributed Hadoop system, so that it is, on
the one hand, to integrate a logically complete Hadoop system, and on the other hand — to define the
conceptual framework of individual components that technically implement this. The scope of the research
covers the problem of integrating remote Hadoop cluster to other one. A several findings are made and
comparison between different ways of organization in data processing — multiple clusters and multi-lease are
made. Both approaches have their advantages and disadvantages which could be used in practice.
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1. Introduction
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The functions of a distributed Hadoop system are to integrate clusters of different organizations.
Software, hardware, network, and organizational set of events are needed to realize this task. Hadoop clusters are
designed to store and process large amounts of data in a distributed heterogeneous computing environment.
Characteristically, they are scalable, and if they do not have enough computing resources due to the large amount
of data, new nodes can be added to the cluster in order to solve the task and increase productivity. Since the same
data is stored on different nodes in one cluster, in case of failure of one of the nodes the work can be continued
using data from the other nodes (fig. 1). The number of copies can be set, and the default is 3.

One Hadoop cluster can connect and use data from another Hadoop cluster through different approaches.

The distributed Hadoop system, which integrates clusters of different organizations, must be connected
via high-speed networks to the other components of the big data ecosystem:

a) LAN - with exchange speeds of 10 Gbps, 50 Gbps, 100 Gbps

b) MAN - with an exchange rate of 1 Gbps, 10 Gbps

¢) WAN - with an exchange rate of 1 Gbps, 5 Gbps, 10 Gbps

d) LoraWAN - with exchange rate 1Mps, 10Mps, 100Mbps (fig. 2)

e) GSM network - with exchange speed 10Mps, 100Mbps, 1Gbps

f) Firewall with IPS / IDS capabilities (fig. 3)

The following specialists categories are required for a distributed Hadoop system to integrate clusters of
different organizations:

a) Server hardware maintenance technicians - with tasks to keep the servers operational. Duration - until
the end of the project;

42


mailto:s.petrova@ue-varna.bg
mailto:l.mileva@ue-varna.bg
mailto:petrov@ue-varna.bg
mailto:yankov.plamen@ue-varna.bg
mailto:vasilev@ue-varna.bg

ENEKTPOHHO CMCAHVE ,/IKOHOMUKA M KOMMIIOTBPHU HAYKW®, BPO 1, 2021,
ISSN 2367-7791, BAPHA, BbNrAPKst

ELECTRONIC JOURNAL “ECONOMICS AND COMPUTER SCIENCE”, ISSUE 1, 2021,
ISSN 2367-7791, VARNA, BULGARIA

Block Replication

Namenode (Filename, numReplicas, block-ids, ...)
lusers/sameerp/data/part-0, r:2, {1,3}, ...
lusers/sameerp/data/part-1, r:3, {2,4,5}, ...

Datanodes

1 1 2
H 8 B B

g 6

Figure 1. Replication of data blocks on DataNode servers
Source:  HDFS  Architecture,  https://hadoop.apache.org/docs/r3.3.0/hadoop-project-dist/hadoop-
hdfs/HdfsDesign.html
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Figure 2. Using the LoRaWAN architecture as a means of communication
Source: LoRaWAN Architecture, https://www.thethingsnetwork.org/docs/lorawan/architecture.html
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Figure 3. Using the Intrusion Prevention System (IPS) and the Intrusion Detection System (IDS) in combination
with a firewall
Source: Comparison and Differences Between IPS vs IDS vs Firewall vs WAF,
https://www.networkstraining.com/firewall-vs-ips-vs-ids-vs-waf/
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b) Technical specialists in the hardware maintenance of the network components - with tasks to maintain
in working order the network devices and those for the information security. Duration - until the end of the
project;

c) Software specialists for administration of Hadoop system - with the task to be able to re-install Hadoop
system, to maintain in working condition Hadoop system; to configure the respective modules - services of
Hadoop system. Duration - until the end of the project;

d) Hadoop system application software specialists - with the task to be able to develop application
programs using the main software components - Hadoop system services. Duration - after the launch of the
Hadoop system until the end of the period of development and testing of application programs;

e) Software specialists for data analysis from Hadoop system - with the task to choose a suitable software
tool for data analysis (Sulova 2019) located in Hadoop system, as well as to be able to operate with these tools
(Stoyanova 2020). Duration - after the launch of the Hadoop system until the end of the period of development
and testing of application programs.

2. Literature review

When integrating an external distributed Hadoop system (cluster) into another existing Hadoop
infrastructure, it is possible to use different approaches (Radev 2019; Aleksandrova 2018), depending on the
objectives pursued.

According to the Hadoop documentation, the operating modes of the system that are officially supported
are three:

1. Local (stand-alone) mode. This is the default mode when installing on a computer, which does not use
the HDFS file system, but the local file system of the computer when performing input / output operations. In
this variant of using Hadoop, for the purposes of integration with existing infrastructure, it is necessary to make
appropriate changes in the configuration files core-site.xml, hdfs-site.xml and mapred-site.xml in order to move
to full distributed mode of operation (Apache 2020a).

2. Pseudo-distributed mode. It is a single-node cluster that uses HDFS. In this mode, both the NameNode,
which contains the list of all directories and files, and the DataNode, where the data is stored, are located on the
same computer. For the purposes of integration with existing infrastructure, it is necessary to make appropriate
changes to the configuration files core-site.xml, hdfs-site.xml and mapred-site.xml in order to switch to fully
distributed mode (Apache 2020b).

3. Fully distributed mode. It is a cluster with many nodes in which the data is distributed and processed in
each of them. In this situation, the following configuration parameters are set in the main configuration files for
connection with the other nodes in the cluster:

- File /etc/hadoop/conf/core-site.xml - HDFS settings;

- File /etc/hadoop/conf/hdfs-site.xml - settings for NameNode (and possibly Secondary NameNode) and
multiple DataNode;

- File /etc/hadoop/conflyarn-site.xml - settings for ResourceManager, NodeManager and History Server;

- letc/hadoop/conf/mapred-site.xml file - MapReduce settings.

Combined big data processing in a fully distributed mode of operation of one cluster with another cluster
can be performed in three main operating scenarios.

In the first scenario, the two clusters operate relatively independently of each other, whereby the data
from one cluster is transferred (copied) for processing to the other, after which the result of the processing is
eventually transferred back. The DistCp tool (Cloudera 2019) can be used for this purpose when transferring
large volumes of data. Another option is to use the real-time HFTP tool, which allows data to be transferred
between remote Hadoop clusters that use HDFS. HFTP works on HTTP and data access is read-only, i.e., post-
processing write operations must be performed in the local cluster.

In the second scenario, the two clusters merge statically to work as one large cluster and the resources of
one distributed Hadoop system become part of the resources of the other Hadoop system (Ryu 2018; IBM
Knowledge Center 2019). Special care is required when setting network settings in terms of increasing security.

In the third scenario, the resources of the two clusters are dynamically pooled by specially designed
systems that build on Hadoop (Wang et al. 2013; Jeon et al. 2014).

Each of the listed scenarios has its advantages and disadvantages, which makes it suitable for one
situation or another. Each of the main scenarios may have different variations (Kuyumdzhiev 2019) related to the
details of a particular implementation.
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3. Main functional components of the distributed architecture

The main functional components (blocks) of the architecture of a distributed Hadoop system, which
integrates clusters of different organizations, are the following:

a) Main central cluster, part of the infrastructure of the Center of Competence. It can include clusters of
external organizations.

b) Additional Hadoop cluster of a research company / organization, consisting of several components of
type DataNodes and type NameNode / Secondary NameNode (fig. 4). The main system software components
are: Hadoop Distributed File System (HDFS) - for distributed data storage in a file system, and Hadoop YARN -
for managing computing resources and their distribution among many different users.

HDFS Architecture

Metadata (Name, replicas, ...):
/home/foo/data, 3, ...

Metada@_,opg"' Namenode

Block ops
Read Datanodes Datanodes
* | |
A = = - Replication 0 b -
[] L] I Blocks

Ny \/ \ J/
e Y

Rack 1 Write Rack 2

Figure 4. Replication of data blocks on different DataNode servers
Source:  HDFS  Architecture,  https://hadoop.apache.org/docs/r3.3.0/hadoop-project-dist/hadoop-
hdfs/HdfsDesign.html

The scenario in which two clusters merge statically to work as a large "single™ cluster and the resources
of one distributed Hadoop system become part of the resources of the other Hadoop system sets certain
requirements. In practice, the nodes of the new "single" Hadoop cluster are located not in one, but in several data
centers, geographically located in different places. It is necessary for all nodes in the cluster to be accessible
through the network, i.e. their IP addresses to be available to other nodes in the network.

There are several options for merging the networks of different geographically remote data centers:

1. To use a separate telecommunication line between the two networks for connection and thus to build a
common LAN. This is a relatively expensive option in case a rent had to be paid for a leased line to a
telecommunications company.

2. To use the public Internet for connection. It is possible to apply two main tactics:

a) All nodes have public IP addresses - providing a large number of IP addresses version 4 can be a
problem, as their number is limited and scarce nowadays. The use of IP addresses version 6, where there are no
problems with a shortage of IP addresses, is not possible at this stage, as it is not officially supported
(HadooplIPv6 2019). A significant problem is the protection of each node from various attacks specific to the
Internet space. The guidelines provided by Cloudera (Ahluwalia 2017) can be used for this purpose.

b) Use of virtual private networks - VPN (Virtual Private Networks). Virtual private network technology
makes it possible to provide an encrypted connection between private networks by using a public network, such
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as the Internet, as the transmission medium. Possible options are the use of GRE (Generic Routing
Encapsulation), PPTP (Point-to-Point Tunnelling Protocol), L2F (Layer 2 Forwarding), L2TP (Layer 2
Tunnelling Protocol), IPSec (Internet Protocol Security) and MPLS (MultiProtocol Label Switching). Each of
the options has its advantages and disadvantages in the implementation of the so-called. "Site-to-site VPN" and
is recommended for use by various companies, such as Microsoft and Cisco.

One of the main problems in connecting several geographically remote clusters is that Hadoop generates a
very large amount of traffic between nodes in the common cluster. In addition, time latency reduces the speed of
data processing, as there is more waiting between the individual nodes that work together. It is very likely that
time latency will be the "bottleneck™ in the cluster and limit overall performance.

In the scenario where two Hadoop clusters operate relatively independently of each other, it is possible
that part of the resources of one cluster will be made available for use if these resources are larger than the
resources of the other cluster or need to be run in parallel. big data processing. In both cases, data from one
cluster must be transferred for processing to the other and possibly the result must be transferred back (for
example via the distcp tool).

The provision of some of the resources to the Hadoop cluster is known in the literature as "multitenancy™
or "multi-lease”. Generally speaking, this is: "a software architecture in which a single instance of an application
running on a server serves multiple client organizations (so-called tenants).” (CIO Media 2014). In case of
multirental, the Hadoop cluster software works simultaneously with several different configurations and data
from several organizations. Each of the client organizations has access to a separate instance of the virtual
application and sees only its data.

The YARN tool can be used to organize multi-tenancy (Nguyen&Won 2017). It separates resource
management from big data processing workflows. This is done through separate program modules that work
together - common to all ResourceManager module and a separate module for each application
ApplicationMaster. The ResourceManager module allocates resources between applications by communicating
with the NodeManager module, which is responsible for managing the resources of a physical machine -
processor time, memory, disk space and network. The ApplicationMaster module, which is responsible for one
application, declares the use of resources by ResourceManager and works with one or more NodeManager to
perform work tasks (fig. 5).

Resource -—
Manager

MapReduce Status ————

Job Submission ------#=

Mode Status e e o
Resource Reguest

Figure 5. Interaction between ResourceManager and NodeManager
Source: https://hadoop.apache.org/docs/current/hadoop-yarn/hadoop-yarn-site/Y ARN.html

ResourceManager has two main components:
1. Scheduler - is responsible for allocating resources between different running applications, subject to set
restrictions. The rules under which resources are allocated can be changed or built-in allocation schemes such as
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CapacityScheduler and FairScheduler can be used. The differences between the two schemes are not large and it
should be borne in mind that Clodera in its product Cloudera Data Platform (CDP) only supports
CapacityScheduler and offers a tool fs2cs to convert the rules from FairScheduler to CapacityScheduler (Clodera
Docs 2020). For this reason, the use of CapacityScheduler is probably more promising.

2. ApplicationsManager - is responsible for accepting job requests, negotiating a container in which to run
ApplicationMaster and restarting the ApplicationMaster container if necessary. In turn, ApplicationMaster is
responsible for negotiating with the Scheduler of containers with appropriate resources (CPU time, memory, disk
space and network) and monitors the operation of the containers.

Several factors need to be considered when choosing a multi-tenancy approach. A Hadoop cluster can
generally be easily expanded with new hardware resources, but opportunities (such as power supply, air
conditioning, etc.) and space (space in the server room) must be provided in advance. Therefore, it is necessary
to correctly determine the initial size of the cluster, so as not to subsequently require frequent changes in terms
of hardware resources. Based on the data processing needs, it is possible to choose an approach for several small
clusters managed individually or one large cluster serving many users. Both approaches have their advantages
and disadvantages (table 1).

Table 1.
Comparison between different ways of organization in data processing - multiple clusters and multi-lease
ay of organi- . .
zation Several smaller Hadoop clusters Large single Hagioop cluster with
multi-lease
Parameter

The data of several research companies /
organizations are stored. It is possible to

Data duplication

Specific data is stored in each cluster.
Duplicate data between clusters is
possible.

use a "data lake™ type structure, avoiding
duplication when storing shared data.
Company / organization-specific data

can be stored in separate directories with
access control provided.

Each cluster has its own hardware
resources. Their use can be both weak and
overloaded. If the cluster is designed to

Hardware resources can be utilized
efficiently through YARN. By creating a

Load of hardware schedule for using the system within a

resources handle peak loads, it is very likely that .
day or a longer period, a fuller use (load)
hardware resources are underloaded most .
. of hardware resources can be achieved.
of the time.
Different system procedures (such as
usgfffni;gi ﬁtc)ﬁgoil?ﬁg g&::e?: Maintenance activities are performed
P . : centrally for the entire cluster, which
Cluster separately. These increases maintenance . . .
. reduces costs. The disadvantage is that in
management costs compared to a centralized

these periods the work on all projects can

management option. The advantage is that be blocked.

problems in one of the clusters do not
directly affect the work of the others.
Source: Own observations

In case when all servers in the clusters must have public IP addresses nftables network tool and
nftables.conf configuration files with the same content could be used. The settings in the configuration files
block access to any server from a computer on the Internet, except those with explicitly specified IP addresses.
In this case, the goal of using nftables in a Hadoop cluster is to allow access to each server in one cluster only
when the network traffic is from a server in the other Hadoop cluster. Eventually only the traffic to ports 22
(SSH protocol), 80 (HTTP protocol) and 443 (HTTPS protocol) could be publicly allowed for the purpose of
remote administration of the specific server and output of publicly available system information via a web
server.

4. Conclusion

Several conclusions could be made as a result of this research. Integrating an external distributed Hadoop
system (cluster) into another existing Hadoop infrastructure is difficult to implement because, by default, the
system is most often used in a local area network that is separate from the Internet. However, it is possible to use
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different approaches, depending on the objectives pursued. The operating modes of the system, according to the
official documentation of Hadoop, are three: Local (standalone) mode, Pseudo-distributed mode, and fully
distributed mode. The latter mode can be used to integrate distributed Hadoop system to the existing
infrastructure.

When connecting several geographically remote Hadoop clusters a very large amount of traffic between
nodes are generated. Moreover, the speed of data processing is reduced due to the time latency, and it is very
likely that the time latency will be the "bottleneck™ and will limit overall performance.
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3HayeHHe HA ANCHHUIIJINHATA ,,CTOKO3H3HI/IC“ B oﬁyquneTo Ha CTYACHTH OT
Pa3siinIHUTE HpO(l)eCl/IOHaJIHI/I HalpaBJICHUS B B'bﬂrapl/lﬂ

Pagociaas PAJIEB!

! Mkonommudeckn yHuBEpCHTET - BapHa, Boirapus
r.radev@ue-varna.bg

Pe3iome. Llenrta Ha HacTosmaTa pa3paboTKa € Ja ce MPOyIH 3HAUYSHUETO Ha JUCHHUILINHATA ,,CTOKO3HAHUE B
00y4eHHeT0 Ha CTYAEHTH OT pa3nuuHuTe HpodecnoHanHu HampasieHus B bearapusa. C U3BBPIIEHOTO
MpOy4YBaHE € J0Ka3aHO 3HAYE€HHEeTO Ha JUCHUILIMHATA ,,CTOKO3HAaHME, B pa3IMYHUTE i Pa3sHOBUAHOCTH 3a
O00y4eHHeTO M M3rPaXAaHeTO Ha CHENUaIMCTH OT Pa3IHYHH NPO(QECHOHATHH HANpaBieHUsS B HIKOH
yHuBepcuTeTH B brirapms B o0iacTTa Ha MKOHOMHKATa, aJMHUHHCTpALUiTa U YIPABICHHETO, TypU3Ma U
XPaHUTETHUTE TEXHOJOTHH, 32 KOUTO € OT 0co0eHa BaXKHOCT 3HaHMETO 3a cTokuTe. OCHOBEH LIEHTHp Ha
CTOKO3HaHUETO B bbarapus e xarenpa ,,CTOKo3HaHME™ U €IMHCTBEHATA 110 POJia CH B CTpaHaTa CIELUATHOCT
“CTOKO3HaHHE ¥ MHUTHHYECKA JeHHOCT KbM VkoHOMHYeckn yHuBepcuteT BapHa. HacTtosimoro u3cnensane
MOXxe 1a Obpae moOpa OCHOBA 3a MPOyYBaHE HA MHEHHETO HAa CTYAEHTUTE, KOUTO M3ydaBaT AWCIHUIUIMHATA
,,CTOKO3HaHHE OTHOCHO LIEHHOCTTa Ha MPUAOOWTHTE 3HAHHA, YMEHUS M KOMIIETCHIMH U PEATHOTO MM
HNpUIoXKeHne B mpakTukarta. OCBEH ToBa MOXKE Ja Ce NMPOyYHd MHEHHETO M Ha Pa3IMIHH PaboTOaTelH
OTHOCHO HEOOXOIMOCTTAa OT Kaiph CbC 3HaHMSA 3a crokuTe. [lomydeHWTe pe3ynTaTH JgaBaT BakHa
nHMOpMAaIHs, KOATO IIle € HeoOXOANMO Aa ce B3eMe NpeIBH/ IIpH OBICIIOTO Pa3BUTHE H YCHBHPLICHCTBAHE
Ha 00xBaTa Ha AucIHuIInHATa ,,CTOKO3HAHHE .

KawuyoBu nymu: CToko3HaHHE, TUCIUIUTHHATA ,,CTOKO3HAHKE", 00YYCHUE HA CTYICHTH

1. BbBeaenue

Bw3nukBaneTo u Pa3BUTHUCTO HA CTOKOBEAHATA HAyKa € O6YCJ'IOBGHO OT PA3BUTHUETO Ha CTOKOBOTO
MpOU3BOJACTBO U O6pI>H.I€HI/I€, OT YCBBBPUICHCTBAHC Ha MHNPOU3BOACTBCHUTC, HAOTOBOPHUTC OTHOLICHHUA H
HOTpe6I/ITeHCKaTa KYyJITYypa. H606XOZ[I/IMOCTTa OT 3HAHUA 3a CBOMCTBATa M ITOJIC3HOCTTA HA CTOKHTEC BH3HHKBA
omIe B IPCBHOCTTA, KAaTO IO TOBA BpEME TC Ca UMAJIM U3LAJIO0 MTPAKTUYICCKA HACOUYCHOCT U EMIIMPHUYUCH XapaKTep.
OcobenHo 6’Bp30 CTOKOBC/IHATa HAyKa CC PAa3BHMBA B HAYaJIOTO Ha XIX BCK, KOrato CTOKOOOMEHBT M3JIM3a OT
CBOUTC HAIlUOHAJIHU paMKH U CC pa3BrWBa MEXKAYyHApOAHATA ThbPTOBHUsL.

Hsxonko ca eranute B HUCTOPUYCCKOTO pa3BUTHUC HA 3HAHUATA 3a CTOKUTE!

> Anmuyen eman — OT TO3M €Tall JATUPAT UHTEPECHHU CBEACHUsSI, CBbP3aHU ChC CBIIHOCTTA, CBOMCTBATA,
CbXPaHCHUETO HA CTOKUTE B TPYAOBETC HA PA3JIMYHU aBTOPU OT APCBHOCTTA.
> Cpeonosexosen eman — 1O TOBa BpeMe OypHO pa3BHTHE OelekaT €CTeCTBEHHWTE Hayku (Omosorus,

XuUMHus, (pr3nKa), a TOBa TOMPHUHACSA 32 PA3BUTHETO HA 3HAHUATA 3a CTOKKTe. C pasBUTHETO HA MPOU3BOACTBOTO
ce yBelnuaBa KOJHMYECTBOTO M acCOPTHMEHTa Ha CTOKHTE, pa3BUBa ce OypHO ThproBusita. Ilpe3 To3m eram
BBH3HHKBA HEOOXOIMMOCTTA OT OBP3HU 1 HAJEKTHU METOIH 32 OKAYECTBSIBAHE HA CTOKHUTE.

> Enoxama na npoceewenuemo — popmupa ce HayyHaTa TEPMHHOJIOTHUS U CE MOCTABSIT HAYYHUTE OCHOBH
Ha cToko3HaHueTo. IIpe3 1594 r. B ynuBepcurera B [lamya (MTanus) ce mocTaBAT OCHOBUTE HA CTOKO3HAHHETO
KaTo yd4eOHa JMCHMIUIMHA W C€ Ch3JaBa KaTeapa II0 CTOKO3HAHHE Ha PAaCTUTEIHUTE, >KUBOTHHCKHUTE U
(apmaneBTHYHNTE MaTepHaid, a npe3 1739 r. e W3ganeH equH OT IbPBUTE YYEOHUIM IO CTOKO3HaHWE —
,,BBBEIEHNE B CTOKO3HAHUETO WJIM YUCHHE 33 BAKHH UyKICCTPaHHHU CTOKK . B TO3M mepuox CTOKO3HAHUETO ce
BBBEXK/Ia KATO CAMOCTOATENHA y4eOHa UCIUIUINHA B yUeOHUTE TUTAHOBE HAa PEINIa YHUBEPCUTETH.

> Enoxa na npomuwinenama pesonioyus — mpe3 30-te rogunu Ha XX Bek ce qudepeHnrpar 3HaHUATA 3a
XpaHUTETHUTE M HEXPaHUTETHHWTE CTOKW. IIpe3 To3m eram OT Pa3BHTHETO Ha CTOKO3HAHMUETO OMHCATEIHUST
XapakTep Ha HAyYHUTE W3CIEABAHHSA C€ 3aMEHS CBC 3aIBJI00YEH W3CIEIOBATEICKH IOAXOJ OTHOCHO
(hopmupaHeTO Ha KAYECTBOTO HA CTOKHTE M BIUSHUETO Ha oTAeiaHuUTe dakropu. OT Havanoro Ha 60-Te TOAUHU
Ha XX BeK 3alo4yBa CHUCTEMHOTO H3JaBaHe Ha y4eOHa, CIpaBOYHA M Hay4yHO-NIPAKTHUYECKa JIMTepaTrypa B
obJiacTTa Ha CTOKO3HAHHETO.
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> Cvepemenen eman - Ha HACTOSIIMS €Tall CTOKO3HAHMETO MMa [[Ba HEPa3pHBHO OOBBP3aHU acleKTa —
Hay4YeH U NMPaKTUKO-TIpriIoxeH. CTOKOBeIHAaTa HayKa CE OTJINYaBa ChC CBOSI HHTEPANCIUILUTMHAPEH XapaKkTep U ¢
MHTETPUPAHETO Ha HAyYHHW 3HAHUS OT pasiuuHH oOmacTu. M3rpaseH e eIWHEH IOAXOA 3a H3CIIe[BaHE Ha
XpaHUTEIHATE ¥ HEXPAHWUTECIHMW CTOKH, OazMpaH BBPXy TEOpPETHYHA paMKa, aHAIM3Hpalla OCHOBHUTE
XapaKTEepUCTHKU HA BCUYKH BUJIOBE cTOKH (Stoykova et. al., 2020).

Cmokosnanuemo 6 bvazapus

Ha 14 maif 1920 r. e otkpuro mepBoTo Buciie Thproecko yumnuine BsB Bapna, nuec MkoHOMUuecku
yHUBepcUTeT — BapHa. 3a OCHOBOIIOJIOXXKHMK Ha HAay4YHOTO CTOKO3HaHME B bbiarapus ce cMmsATa HETOBUAT
ch3lareln, MbpPBU PeKTOp M mpodecop mo crokozHaHue — npodecop llanm Kansumkues. Toll mma peanna
M3Clie/IBaHMs 3a crenu(ukara U ChCTaBa Ha CTOKHUTE, Bh3MOXHOCTHTE 3a (amuuduuupanero uM u jap. [lpes
1922 r. Toif W3maBa MHPBUAT y4eOHHMK IO CTOKO3HAHHWE, NMpeAHa3HaueH 3a BHcIM yumiwuma (Stoykova et. al.,
2020).

CriertmanHoCT ,,CTOKO3HAHNE € TPaAWIIMOHHA 32 YHUBEPCUTETA W YHUKAIIHA 3a cTpaHaTa. Ch3gaBaHETo,
Pa3BUTHETO M YTBBPXKAABAHETO HA KaTepa M CIEHAIHOCT ,,CTOKO3HaHNE” € HEU3MEHHO CBBP3aHO C HCTOPUSTA
Ha YHHBEpcHTeTa. BHCIIETO THProBCKO YYWIMIIE € IbPBOTO, KOETO BBBEXKIA CTOKO3HAHHUETO KaTro ydeOHa
JUCLUIUIMHA BBB BUcHIeTO oOpazoBanue B bearapusa. ConuamHO-MKOHOMHYECKUTE YCIOBHS, HOTPEOHOCTTa OT
Hay4HHM HM3CJICBaHUS U KaJIpH C BHCIIE MKOHOMHYECKO 00pa3oBaHHE B 00JaCTTa Ha Ka4eCTBOTO Ha CTOKHTE,
HAJIMYMETO Ha TIIOATOTBEHH NpenojaBaTeld, HATPyMaHUAT ONMUT OT IMPENoJaBaHETO Ha JUCLUIUIMHATA
,»CTOKO3HaHue” U panHoBuaHOCTTa Ha npod. [anm KansumkueB ca ocHOBHUTE (DaKTOpU 32 OTKPUBAHETO Ha
cnenuanHoct ,,Croko3nanue”. Topa pemicHue ce B3eMa Ha 19 oktoMBpu 1948 r. ¢ mpoTokon Ne68/19.10.1948 r.
Ha @®C Ha ¢akynrera 3a CTONAHCKM W COLMANHM HAyku KbM JIbpxaBHus yHuBepcurer ,,CB. Kupmi
CrnaBsHOOBNTapckn”. Pa3paboTBa ce mbpBHAT y4eOCH IUIAaH Ha CIICIHAIHOCTTA, KaTO CE HM3I0J3Ba ONMUTHT Ha
3ananHoeBponeiickute crpanu U Pycus. Kareapa ,,Croko3nanue” kpM 1Y — BapHa He € npoMeHsia UMETO CH
oT cBoeTo cb3faBaHe. Ot 1948 no 2015 r. cneunanHoCTTa 3ama3Ba HAUMEHOBAHUETO CH ,,CTOKO3HaHUE”, a Tpe3
HoemBpHu 2015 1., ¢ pemenue Ha AkagemMuuHus cbBeT Ha WY — Bapha, e npenMeHnyBaHa Ha ,,CTOKO3HAHUE U
MUTHHYECKa NeitHocT”. JIHec T € B cberaBa Ha CtomaHcku dakyirer kbM Y — BapHa, KOHTO € eAMHCTBEHOTO
BucIe yuymmiie B bearapus, o0y4aBario OakanaBpu o crermaiaoctTa (Stoykova, 2018).

EnHOBpeMEHHO ChC CIIEIUANTHOCTTa C€ Ch3laBa U Kareapa ,,CTOKO3HAHWE’, KOSATO CTaBa IIbPBUAT
aKaJeMUYeH IIeHThP B CTpaHaTa 3a IOATOTOBKA HA KaJIpH C BUCIIE OOpa30oBaHHME M HAyYHOHM3CIIEAOBATENICKa
JICHHOCT M0 CTOKO3HAHKE. 3a MbPBU phKOBOAMTEN B rieproaa 1948-1949 r. e uzdpan npod. Jumursp ['anes. 1o
KBbCHO C€ Ch3/aBa Kateapa ,,Croko3nanue” B MY ,,Kapn Mapkc” B Codust (cera YHCC), kpaero ce mpenojaBa
nuciuIvHata ,,CToKo3HaHue”, a Ciie]] TOBa Ta3| JUCIUILIMHA € 3aCThlIeHa B yUeOHUS TUIaH U 32 UKOHOMUCTHUTE
ot CronaHcka akagemus — CpuioB (Stoykova, 2018).

Hang 70 romunu karenapa ,,CTOKO3HaHME” clle[jBa AaKTyaJlHUTE HKOHOMUYECKHM IPOMEHU U
MPeIN3BUKATENICTBA, OCHIIECTBABA M PHKOBOAM 00yUYEeHHE Ha CIEUAINCTH B 00J1aCTTa HA CTOKOBOTO MO3HAHUE,
pasBMBa M 3abi100YaBa HAyYHHUTE W IPHIOKHUTE H3CIEABAHUS B o0JlacTTa Ha KadyeCTBOTO M CTOKOBHS
MEHW/DKMBHT, TPEIOCTaBsl PEIIeHUs Ha aKTyaJlHM NpoOJIeMM Ha HAI[MOHAIHUS W MEXIyHapomHUsS OH3Hec,
paboTH B CHTPYIHMYECTBO C HAIIM W YY)KICCTPAaHHU YUYEHU B NEPCHEKTUBHM HAIPaBIICHHUS Ha CTOKOBEIHATA
Hayka (Stoykova, 2018).

Pa3BuTHETO M yCTOSIBAHETO BHB BPEMETO Ha CHeuanHocT ,,CToko3Hanue”, ,,CTOKO3HAaHUE 1 MUTHHYECKA
JeiHocT™ M Kartenpa ,,CToko3HaHMe” ce o0ycnaBs OT (AaKTOpHTE: KauyeCTBEH M BHCOKOKBAIU(HIUpaH
MPEeNoaBaTeICKH ChCTaB; T'bBKABO AMANTHPAHH AKTyadHH y4eOHM IUIAHOBE W TPOrPaMH; IBITOTOJIUIIHO
Ch3JaBaHa M MOJIEPHU3MpPaHA MaTEPHATHO-TEXHWYeCKa 0a3a; aKTyadHH HAyYHH HW3CJIEABAHI, YCIICIIHO
3aBBPIIMIN CHEIHANIUCTH C MHOTOCTpPAaHHA pealn3alis BbB BCHYKM OOJIACTH HA JKM3HEHUS ITMKBI Ha CTOKHUTE
(Stoykova, 2018).

OOyueHneTo Ha CIIeNUAUCTH C BUCIIA KBaIM(UKanus B 001acTTa Ha CTOKOBe(HaTa Hayka B 1Y — Bapna
€ yHuKainHo 3a bwirapus. To ce ocbliecTBABa B ChOTBETCTBHE C M3MEHSAIIUTE CE HOPMATHBHU HM3UCKBAHMSA,
MKOHOMHYECKHUTE YCIOBUS W TOTpeOHOCTUTE Ha Om3Heca. Pa3BUTHETO Ha CIENUATHOCTTa € CBBP3aHO C
NEepHOJMYHU TPOMEHHM B Y4YeOHHWTE IUIAHOBE M TPOrpaMH, KOUTO MHOTOKPAaTHO ca aKTyalH3UpaHH.
Br3nuranunure Ha Kareapara paboTAT Ha PHKOBOIHH JUTHKHOCTH B IIPOU3BOJICTBEHH, THPTrOBCKH, JIOTUCTHYHH,
TypUCTUYECKH, MApKETHHIOBH, KOHCYITAHTCKH M KOHTPONHM (GHUPMH; B MHTHHINTE W PETHOHATHHUTE
MUTHHYECKH JUPEKINH; B OPTAaHM3AaIMK 32 KOHTPOJI M OIEHKAa Ha Ka4ecTBOTO; B cepTHdHIuMpanmm GupMH Ha
CHUCTEMH M TIPOAYKTH; KaTO EKCIEepTH IO HaI30p Ha Ma3ap M 3allUTa Ha MHOTpeOWTEeNnTe; MEHWIKBPH H
OTTOBOPHHUIIM IO KAadeCTBOTO; HHCIIEKTOPH B KOHTPOIHH (PUPMH;, EKCHEPTH B TEXHHYECKH KOMHTETH IIO
CTaHIapTH3alMsi; OOPCOBH CTOKOBM AareHTH; MHTHHUYECKH TIIOCPEIHUINN; PHKOBOAMTENN HA OTAEIH IO
WHOBAIMOHEH MEHIDKMBHT (Stoykova, 2018).

IIpes cBosita Hax 70-roaumiHa ucropus kKateapa ,,CTOKo3HaHUE” c€ pa3BUBa AMHAMHUUYHO B NEPCHEKTHUBHU
HarpaBJeHUst CbOOpPa3HO ChBPEMEHHMTE I1a3apHH ycioBus. Ts npeiara 6oraro Hay4HO HACJEICTBO B 00JIacTTa
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Ha CTOKOBOTO ITO3HAHHE, aKTYaJIHW W 3HAYMMH 3a MpaKTHKaTa W3CIEIBaHUS, IpHIara CbBPEMEHHU METOIH H
CpPEZCTBA 3a pelllaBaHe aKTyaJHH MPOOJIEMH Ha Ia3apHaTa MKOHOMHKA M M3TpakKAaHE JOBEPHE B Ka4ECTBOTO H
Oe3omacHocTTa Ha cToKHTe. OCUTYpsIBA BUCOKOKBATU(HUIIMPAHN KaIpH MOATOTBEHH B 00JIaCTTa Ha Ka4eCTBOTO
Ha CTOKHWTE U 3alUTa Ha MOTpeOnuTennTe. AKTYaIHOCTTa M HapacTBaIlaTa HEOOXOAUMOCT OT 3HAHHSA 32 CTOKHTE,
M3y4yaBaHEeTo Ha Oorat HabOp OT CTOKOBEIHM AMCLMIUIMHY € IPEANOCTaBKa 3a MOAT0TOBKA Ha KaJ[pu OT KaTeapa
,»CTOKO3HaHHE”, KOETO OIpeeNs HelHaTa 3HaYMMOCT U repcnekTuBHocT (Stoykova, 2018).

Penuna ca asropute (Donchev, 1998; Zhelyazkova, 2008a; Zhelyazkova, 2008b; Zhelyazkova et. al.,,
2006; Kozhukharov, 2013; Stefanov, 1995; Stefanov, 2008; Stoykova, 2018; Stoykova et. al., 2020 u ap.), KouTto
NpOy4YBaT CbH3JaBaHETO, PAa3BUTHETO M MEPCHEKTHBUTE Ha Kareapa ,,CTOKO3HaHME W  CHEHUaTHOCT
,,CToko3Hanue*, a ot 2015 r. cnernuanuoct ,,CTOKO3HaAHHE U MUTHUYECKA AEMHOCT, HO MO-MaJKO € MPOYyYBaHO
(Pashova, 2009) 3HaueHweTo Ha mUCHHIUIMHATA ,,CTOKO3HaHWE TpH OOyYeHHE Ha CTYACHTH B Pa3IMIHUTE
npodecronanau HanpasaeHus B brirapus.

Iesara Ha HacTosmara pa3paboTKa € Ja ce MPOydd 3HAYCHHETO Ha mucnuiumHaTa “CToko3HaHHE” B
00y4IeHHEeTO Ha CTYyICHTH OT PAa3IMIHNTE NpO(eCHOHAIHHN HanpasieHus B brarapus.

2. IlpoyuBane Ha 00y4YyeHHETO HA CTYJeHTH MO JUCHUILIHHATA ,,CTOKO3HAHHE® OT

Pa3JITHYHUTE leO(l)eCI/IOHaJ'IHI/I HalnpaBJICHUA B YHUBCPCUTECTUTE B anrapml

[TpoyuBaHeTO OTHOCHO OOYYEHHETO Ha CTYJCHTH IO JUCUUILIMHATA ,,CTOKO3HAHHE B pPa3IMYHUTE
npodeCHOHATHN HaNpaBJICHHUS € OCBIIECTBCHO Ype3 3aAbI00UEH Nperie]] Ha YIeOHUTE PorpaMn Ha UHTEPHET
CTpaHHIIMTE HA BUCIIUTE yUIInIIa B bearapus B nepuona sayapu-gespyapu 2021 r.

B pamxuTe Ha M3cnenBaHETO € HANPAaBEHO YTOYHEHHETO, Y€ IO IUCLUIUINHATA ,,CTOKO3HaHNE ce uMa
npeaBuA T.Hap o6mo ,,CToKo3HaHMEe™, a TI0J AUCIMIUINHATA ,,CTOKO3HAHNE" B Pa3IMYHUTE M PA3HOBHIHOCTH CE
MMAaT MPEIBH/] BCHYKN OCTaHAIN CTOKOBEIHN TUCIUIUIMHHN B TAXHOTO Pa3HOOOpasue.

B HsKonko TabnuIy € mpeacTaBeHO OOyYEeHHWETO Ha CTYACHTHTE IO JWCHUIUTMHATA ,,CTOKO3HaHHE B
pa3nuyHHUTE POPECHOHATIHN HANPABJICHHs B yHUBEPCUTETHTE B bbarapusi.

Tabnuya 1
Jucouniannara ,,CToko3HaHMe* BK/IIOYEHA B Y4eOHHMTe IUVIAHOBE HA CIIEHAJTHOCTHTE B
npodecuoHaIHO HanpaBJieHue 3.7 AnMuHucTpanus U ynpasiaenue, OKC 6akanasbp, kBanupukanms -

MEHUKBP
Bucue yuniauine ®daxkyJarer Karteapa Crenuajsoct Jucuunimnea
BBMY
< « ®daxkynrer MEHHKMBHT U CTOKO3HaHHUE,
,,H..Banmapos*- Jloructruka
Bapna Haguranmonex JIOTHCTHKA 3aIBJDKUTEITHA
HBY ,,Bacun
Tescxu“ Bennko ®daxkynrer Jlorucruka Ha I'paxknaHcka crieuaiHoCT Croko3HaHue,
ThpHOBO OO00BOCKOBH CHUTYpHOCTTa “CromaHcka JIOTHCTHKA” 3aIbJDKUTEITHA
HBY ,,Bacun
Tesckn™ Benko ®daxynreT Jlorncruka Ha I'paxxancka crienuaiHocT CTOKO3HaHHE,
TspHOBO OO01I0BOCKOBH CUTYPHOCTTa “Jlorucruka Ha cUTypHOCTTa” 3aIBJDKUTEITHA
JlecoTexHnueckn Dakyirer Hxonomuka u
YHUBEPCHUTET - y yIpaBIICHHE Ha Croko3HaHHe,
CromaHcko CromaHCcKo ynpaBieHHEe
Codus pecypcure u 3aIBJDKUTEITHA
yIpaBIcHHE
MPUPOJIOTIOJI3BAHETO

N3tounuk: CobcTBeHO poyuBaHe U Blagoeva, 2017

B Tabmuma 1 e oTpaseHo, 4e OOyYEHHETO HA CTYIASHTH 10 IUCHUIUIMHATA ,,CTOKO3HaHWE B
npodecroHaaHo HampasieHue 3.7. AnmuHncTpanus u ynpasieHue B OKC 0akamaBbp ce H3BBpIIBA B TPU
yHuBepcuteTa B bbarapus - BBMY , H.M.Banmapos“- Bapua, HBY ,Bacun Jlecku“- Bemnko ThpHOBO H
Jlecotexumueckn yHuBepcuter — Co¢usa. I[lpaBu BneuaTiieHwe, dYe AuCHMIDIMHATA ,,CTOKO3HAHHE" €
3aJIBJDKUTENIHA, @ OCBEH TOBa 3aBBPILBA C M3MNUT NPU BCUYKU CIHELUUATHOCTH. B mocoyeHHuTe yHUBEPCUTETH
JucuuIuiHata ,,CToko3HaHue e mpenojaBaHa npej CTYACHTH OT CIIEUUANTHOCTHUTE ,,JIoTHCTHKA”, TpaKIaHCcKa
crieruaiHoct ,,CTonaHcka JOTUCTHKA”, TPaXKIaHCKa CHEeMaHOCT ,,JIoructuka Ha curypHoctTa” u ,,CTONaHCKO
yIpaBieHue”.

B Tabnuma 2 e npeactaBeHo 00y4eHHETO Ha CTYACHTH OT Ipod)eCHoHaTHO HanpasieHue 3.8 MkoHoMuka
Mo JucHuruimHaTa ,,CTOKO3HaHHE " B Pa3slUIHUTE M Pa3HOBUIHOCTH, BKIIOYEHH B yUeOHHUTE MIAHOBE HA HIKOH
cnennanHoctu B Y-Bapna, Cronancku ¢axymnTer.
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Tabauya 2
Jucuuniannara ,,CTOKo3HaAHHE” B pa3INYHHTE M PA3HOBUIHOCTH, BKJIIOYeHA B YUeOHHUTE NJIaHOBE
HA CNEeNUAJIHOCTHTE B NpoecnoHaHo HanpaBJjeHue 3.8 Ukonomuka B UY-Bapna, Ctonancku
daxyarer, OKC 6akajaBbp, KBaJupuKaIus - HKOHOMHUCT

Karenpa CrnenmajiHoct JucuuniimHa
CroKo3Hamme CTOKO3HAaHHE ¥ MUTHHYECKA OCHOBH Ha CTOKO3HAHMETO HA IPOMUIILUICHUTE CTOKH,
JIEHHOCT 3abJDKUTEIIHA
CTOKO3HaHUE ¥ MUTHHYECKA
CTOKO3HAHHUE efHOCT CTOKO3HaHHE Ha OUTOBUTE CTOKH, 3ab/IXKUTCIIHA
CToKosHAMME CToKO3HAHHE U MUTHHYECKA CTOKO3HaHHE Ha TEKCTHIHUTE U 0O0YBHH CTOKH,
JICHHOCT 3abJDKUTEIIHA
CroKo3HamMe CTOKO3HAHHE ¥ MUTHHYECKA OCHOBH Ha CTOKO3HAHMETO HA XPAaHUTEIHO-BKYCOBHTE
JIEHHOCT CTOKH, 3aIbJDKATEIHA
CroKosHamMe CTOKO3HAHHE U MUTHHYECKA CTOKO3HAHHE Ha XPAHUTE OT JKUBOTHHCKHU MPOU3XOI,
JIEHHOCT 3aIbJDKUTENTHA
CToKo3sHAHME CTOKO3HAHHE U MUTHHYECKA CTOKO3HAHKE Ha XPAHUTE OT PACTUTEIICH MPOU3XOI,
JIEHHOCT 3aIbJDKATEITHA
HxoHoMuKa 1
CTOKO3HaAHUE,
yIpaBJICHHUE HA HkoHOMHKA U THPTOBHS
3aIb/LKUTEIHA
THPrOBUATA
Unpycrpuanen CTOKO3HaHUE
yerp Jlorucruka ’
OHU3HEC M JIOTHCTHKA n3zbupaema

Nztrounnk: CoOCTBEHO MPOyUBaHE

Ot Tabnumara (tabmn. 2) e BuanHo, ue B 1Y-Bapna, Ctonancku ¢akyntet aucrnuruinHarta ,,CTOKO3HaHHE
ce W3ydYaBa B DPA3MUYHUTEC M PA3HOBHUAHOCTH B OOJIACTTa Ha XPAHWUTCIHUTE W IPOMHIUICHH CTOKH. Ta3m
KOHCTaTallisd W Pa3HOOOpa3sMeTo OT CTOKOBEOHW MAWCIUILIMHH c€ IBIDKH Ha Qakrta, ue B MY-Bapna e
€IMHCTBCHATA M YHUKAIHA 3a CTpaHaTa HU CHEeNHANTHOCT ,,CTOKO3HAaHHWE M MHUTHHYECKa AeiHOcT . OCBEH TOBa
JucuummHaTa ,,CTOKO3HaHuE™ ce u3yyaBa U OT CIELUATHOCTUTE ,,JIKOHOMHUKAa U ThproBus™ u ,Jloructuka®.
Benukn qucnuuimHy B 0671acTTa Ha CTOKO3HaHKETO B 1Y -BapHa 3aBbpIBaT ¢ H3IHT.

Tabauya 3
JAucuuniaunara ,,CToko3HaHME®, BKJIIOYEHA B y4eOHHNTE MJIAHOBE HA CIEHATHOCTUTE B PO ecHoHATHO
HanpasJienue 3.8 Ukonomuka B YHCC — Co¢usi, OKC 6akanaBbp, KBaJupukauusa — 6aKajaBbp 1no

HUKOHOMHKA
daxkyJrer Kartenpa CnenunaJjasoct JucnunimHa Konrtpoa
HkoHoMuKa Ha CTOKO3HaAHUE,
Busnec dakynrer Arpapen 6uzHec
MIPUPOIHUTE PECYPCH n3bupaema
HkoHoMuka Ha Ctoko3HaHHE
Busnec dakynrer Exonkonomuka ’ U3IMT
MPUPOIHUTE PECYPCH n3bupaema
daxynret
HMxoHomuka Ha HMxoHoMmuka Ha CTOKO3HaAHUE,
Hxonomuka Ha
THProBUATA ThPrOBUSTA n3bupaema
nHppaCTPyKTypara
®daxynrer
Jlorucruka u Bepura Croko3HaHue,
Hxonomuka Ha busnec norucruka
Ha TOCTaBKHUTE n3bnpaema
uHppacTpyKTYypaTa TeKyIIa
DakynreT OLIEHKA
Hkonomuka Ha Hxonomuka Ha Croko3HaHHe,
HNkoHoMuKa Ha
Typu3Ma Typu3Ma n3bnpaema
HHppaACTPyKTypara

Wzrounnk: CoOGCTBEHO MTPOyYBaHEe

Ot tabmuna 3 e BuaHo, ye B YHCC-Codust gucummiuHaTta ,,CTOKO3HAHUE TIPHCHCTBA B y4eOHUTE
TUTAHOBE HA Pa3IMYHU CIEUATHOCTH ,,/IKOHOMHKA Ha TBHProBUsTa, ,,ArpapeH OusHec”, ,, EKOMKOHOMHKA®,
,,bH3HEC JoTucThKa“, ,,ikonomuka Ha Typusma‘“. [Ipu cnenmmanHoctute ,,busznec norucruka®, ,,MilkoHoMHuKa Ha
Typu3Ma“ 3aBBbPIIBAHETO HA Kypca € ¢ TeKyIa OIleHKa, a TPH OCTAHAIUTE CIICIIUATHOCTH € C U3IINT.

B Tabmunia 4 e oTrpazeHo 00yUe€HUETO HA CTYJEHTH OT MpOoQeCHOHANHO HampaBienue 3.9 TypuszsMm mo
nuciUIuiiHaTa ,,CToko3HaHue Ha XpaHd U HamuTku™ B Y XT-TlnmoBauB u mo aucuuruimaarta ,,CTOKO3HaHWE B
Komex mo TypmseM — Bapra. OOydYeHHETO ce OCBIIECTBABA MpPEI CICIUATHOCTUTE ,,XOTEIHEPCTBO U
pecTopaHTbopcTBO®, ,, Typu3pM* U ,, MEHWIXKMBHT Ha XOTENIM U PECTOPAHTH U 3aBBPIIBA C MOJIaraHe Ha U3IIUT,
KaTo JUCHHUIIJIMHUTE Ca 33]bJKUTCITHHU.
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Tabauya 4
Jucnuniaunara ,,CTOKO3HAHHE® B pa3THYHUTE ¥ PA3HOBHIHOCTH, BKJIIOYEHA B y4eOHUTE NJIAHOBE HA
crmenuagHocTuTe B npogecnonanno nanpasiaenue 3.9 Typussm, OKC 6akanapbp (BKI. npodecuonanen

0akajaBbp)
Bucue
dakyJarer Kareapa CrnenuaJHocT KBanuduxauus Jlncuunimaa
YUHJIHIIe
TIpaBUTEN B CTOKO3HaHHE HAa XPaHU U
VXT- Cromancku | XpaHeHe U XoTenuepeTBo u yrp p
XOTEJINEPCTBOTO U HaIUTKH,
[Tnosaus baxynTer TYpPHU3BM PECTOPAaHTHOPCTBO
PECTOPAaHTHOPCTBOTO 3aIBJDKUTENTHA
CTOKO3HAHME Ha XPaHU U
YXT- Cromancku | XpaHeHe U 0akanaBbp MO p
Typuzsm HaIUTKH,
[TnoBauB ¢axynter TYPH3BM TYpPH3BM
3aIBJDKUTENHA
Konex no MeHUKMBHT Ha
podecuoHaICH CToko3HaHUE,
TYPH3BM - - Typuzsm XOTEN!U U
0akaaBbp 3abJDKUTEITHA
Bapna pecTopaHTu

W3zrounnk: CoOCTBEHO NMPOYYBaHE

B Tabnuua 5 ca npencraBeHn NaHHU 32 0OOYYEHHETO Ha CTYJEHTH B MpOo(eCHOHAHO HampasieHue 5.12
XpaHHUTEIHH TEXHOJOTHH, KOUTO M3y4aBaT AUCHHUIUIMHATA ,,CTOKO3HAHNE B Pa3iMYHHUTE U PA3HOBHUIHOCTH, B

VYXT-ITnosau

B.

Tabauya 5

Jucouniannara ,,CTOKo3HAHHE® B Pa3JIMYHUTE ¥ PA3HOBHIHOCTH, BKJIIOYEHA B yYeOHUTE IJIAHOBE HA
crenuaaIHOCTHTE B IpodecoHaJIHO HanpaBJieHue 5.12 Xpanureann texnoaoruu B YXT-Ilnosaus, OKC

0aKaJaBbp
dakyarer Karenpa CnenmajiHoct KBanndukanus JAucuunanna
CromaHcku CToKO3HaHKE HA XPaHU U HAITUTKH,
XpaHeHe ¥ Typu3bM | XpaHEHE U TYPU3bM
tdakynrer HWH)XEHep- 3aIbJDKUTETHA
CronaHcku XpaHu, XxpaHeHe U TEXHOJIOT CToKO3HaHUE Ha XPaHU U HAIIUTKH,
XpaHeHe U Typu3bM
¢axynrer JIIeTeTHKa 3abJDKUTENHA
UHXXEHep-
CronaHcku CToKO3HaHHE HAa XPAaHU U HAITUTKH,
XpaHeHe U Typu3bM Kerbpunr TEXHOJIOT 110
¢axynrer 3abJDKUTEIHA
KETHPHHT
TexHonorus Ha TexHonorus Ha
TexHoMOTHYEH TIOTIOHA, 3aXapTa, TIOTIOHA U CToKO3HaHHE Ha TIOTIOHA,
(akynrer pacTUTEHUTE U TIOTIOHEBUTE 3aIbJDKUTEITHA
eTepUYHH Macia H3IETIHSE
TexHonorus Ha
3bpPHEHUTE, HIDKEHEp
¢bypaxHuTe,
XJIeOHUTE U TexHonorus u
TexHonoruuexn ClafKapCcKuTe JU3aifH Ha XpaHU U CTOKO3HaHME Ha TIOTIOHA,
¢axynrer MIPOAYKTH U apoOMaTHO-BKYCOBHU 3abJDKUTEIHA
TexHonorus Ha NPOAYKTH
TIOTIOHA, 3aXapTa,
pacTUTEIHUTE U
CTepUYHH Macia

N3zrounuk: CoOcTBEHO NpOyUYBaHEe

Ot Tabmumara (tabn. 5) e BHAHO, Y€ AuCHUIUIMHATA ,,CTOKO3HAHWE HA XpaHM M HAIUTKH® €
3aJIbJDKUTENIHA 32 CTYJIEHTUTE OT CHELMATHOCTUTE ,, XpaHeHe U TypuzbM®, ,, XpaHH, XpaHEHe U JUeTETHKa* U
»KeTppuHr* u gucuumiumHata ,,CTOKO3HAaHUWE Ha TIOTIOHA®, KOSATO € 3aJbJDKUTENIHA 3a CTYACHHUTE OT
CIIELIMAITHOCTHUTE ,, [€XHOJIOTHS Ha TIOTIOHA W TIOTIOHEBHUTE M3JENHSA U ,,T€XHOJOTHS W AU3aliH Ha XpaHU U
apomatHO-BKycoBH npoaykTu'* B Y XT-ITnoBaus. IlocouennTe criennarHOCTH 3aBBPIIBAT Kypca CH Ha 00y4eHue
C M3IIHT.

Ha durypa 1
YHUBEPCHTETH.

€ TPeJCTaBeHO H3yYaBaHETO Ha JUcHUIUIMHATa ,,CTOKO3HaHHE“ B OBITApCKUTE
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= BBITapcKH YHHBEPCHTETH, B
KOMTO Ce H3ytaBa
JAHCLHIUTHHATAa
"CrokosHanue"

-Ethl'ﬂpCKll YHHBCPCHTCTH., B
KOMTO He ce H3yuapa
JUHCLHIUTHHATA
"Croko3HaHHe"

®urypa 1. OTHOCHUTEINEH JI5UT Ha YHUBEpPCUTETHTE B Biirapus, B KOUTO ce M3y4aBa U B KOMTO HE CE U3y4aBa
IHCIUILIMHATA ,,CTOKO3HAHHE B Pa3IMYHUTE U Pa3HOBUAHOCTH
Nzrounnk: CoOCTBEHO MPOyYBaHE

Ot ¢urypa 1 e BumHo, e B 11.5% ot yHuBepcuretn B bbirapus ce m3ydaBa IUCHUILIMHATA
,,CTOKO3HaHME" B pa3IMYHAUTE N PA3HOBUAHOCTH, a B 88.5% OT TAX He ce mpernogaBa AUCIUILINHATA. BbIpekw,
4ye auchuIUinHaTa ,,CTOKO3HaHHE™ ce TpernoaBa B e1Ba 6 YHUBEPCUTETa B CTPAaHATA, TS CE W3ydaBa B Pa3IMIHU
npo¢eCHOHATHH HAMPABICHHS, KOCTO € JI0Ka3aTEJICTBO 332 3HAUCHUETO Ha JAMCIUIUIMHATA MPH (HOPMHUPAHETO Ha
3HAHUSI, yMEHHS U KOMIIETEHITUH MIPH U3TPAKIAHETO HA Pa3JIMIHU CIICIIUATHUCTH.

B Ttabmuma 6 e mnpencTaBeHO HW3y4YaBaHETO Ha JAMCHUIUIMHATA ,,CTOKO3HAaHWE B pa3jINdHUTE U
Pa3HOBUIHOCTH BbB BUCIINTE yUmiuiia B bearapusi.

Tabnuya 6
Pa3sHoBHAHOCTHM HA AUCHMINVIMHATA ,,CTOKO3HAHUE” BbB BUCIINTE YYMJIMIIA B bbarapus
Bucuie yunanie Bpoit

JUCIHUILTHHH

HMxonommuecku yauBepcureT — Bapna (Y -Bapna) 8
YHuBepcuteT 3a XxpaHutenHu TexHonorud — [lnopmus (Y XT-IlnoBauB) 7
YHUBEpCHUTET 32 HallMOHATHO 1 cBeTOBHO cTonancTBO — Codust (YHCC-Codust) 5
HBY ,,Bacun JleBcku““- Bennko TepHOBO 2
Jlecorexuuuecku yHuBepcutet - Codus 1
BBMY  H.M.Banuapos“- Bapua 1
Komex o Typuszsm - BapHa 1
O6ui0 25

N3rounnk: CoOCTBEHO MPOyUYBaHE

Ot Tabymmata (Tabm. 6) € yCTaHOBEHO, Y€ Haii-BHCOK Opoif (80p.) Ha W3y4aBaHe Ha IWCHHUILTMHATA
,,CTOKO3HaHUE" B pa3IMYHUTE M Pa3HOBUAHOCTH ce cpewa B Y-Bapna. Ilpuunna 3a mosiydeHusT pe3yarar e,
ye B YHHBEpPCHTETa ce O0y4aBaT CTYJCHTH B CIMHCTBEHaTa ¥ YHUKAIHA 3a CTpaHaTa CIIEIHAIHOCT
,»,CTOKO3HaHNE M MHUTHHYECKa NEHHOCT®, KaTo B yueOHaTa mporpama ca BKIIOYEHHU 6 CIIEIMaTHH CTOKOBEIHHU
mucnuiuinay (tabnuia 2)  — ,,OCHOBM Ha CTOKO3HAHHETO Ha MPOMHUILICHHUTE CTOKK™, ,,CTOKO3HAHHWE Ha
outroBute cTOKH, ,,CTOKO3HAHWE HAa TEKCTHJIHUTE M OOYBHHM CTOKH, ,,OCHOBM Ha CTOKO3HAaHHETO Ha
XPaHUTEITHO-BKYCOBHUTE CTOKH, ,,CTOKO3HAaHHE Ha XpaHUTE OT XMBOTHHCKH mHpom3xon”, ,,CTOKO3HaHWE Ha
XpaHHUTE OT pacTuTeNeH mpousxoi ‘. OcBeH ToBa muciuiumHata ,,CToko3Hanue™ B MY-BapHa ce mzydaBa oT
CIIEIUATHOCTHTE ,, IKOHOMHUKA W ThproBusi“ u ,Jloructuka™ (tabmuma 2). B YXT-IInomus (76p.) chiio ce
M3y4yaBa B roJIsIMa CTEIIEH CTOKO3HAHUETO (Tabiuiu 4 1 5) B IBe OCHOBHY JUCLUILIMHY ,,CTOKO3HaHHE HA XPaHH
Y HaUTKU peJ CTIELUATHOCTUTE — ,,XOTEIUEPCTBO U PECTOPAHTHOPCTBO, ,, Typu3bpm*, ,, XpaHeHe u Typu3bM*,
»XpaHHu, xpaHeHe u paueretuka”, ,Kerbpunr* um ,,CTOKO3HaHHME Ha TIOTIOHA® Tpel CHELUAIHOCTUTE —
,» |€XHOJIOTHsI Ha TIOTIOHA U TIOTIOHEBUTE M3AenMA” U ,, TeXHOJOrud MU Au3ailH Ha XpaHU U apOMAaTHO-BKYCOBH
npoaykTu‘. OCTaHaNIUTE YHUBEPCUTETHU ca MOAPENEHH Bb3 OCHOBA Ha pesynrtarute B Husxoxam pex YHCC —
Codus (56p.), HBY ,,Bacun JleBcku““- Benuko TwpHOBO (20p.), Jlecorexunuecku yausepcuret — Codus (16p.),
BBMY , H.Ji.Bamuapos“- Bapua (16p.), Komex mno Ttypu3sM — Bapua (16p.), a HaMMEHOBAHMETO Ha
nuciIinaaTa € ,,CToKo3HaHHe.

B Tabmimma 7 ca mpenctaBeHH Npo¢eCHOHATHUTE HAIMPaBICHHSA, B KOMTO C€ H3ydaBa TUCHUIUIMHATA
,,CTOKO3HaHWE " B pa3IUIHUTE M Pa3HOBUIHOCTH.
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Tabauya 7

Pa3HoBHAHOCTH HA AMCUHUILVIMHATA ,,CTOKO3HAHHE® BBHB BUCHIUTE yuujauma B bbarapus mo
npogecHoOHAJHU HANIPABJIEHUS

ITpodecuonajHu HanpaBJeHUs bpoii gucnuniIuHu

3.8. MkoHoMuKa 13
5.12 XpaHUTEIHU TEXHOJIOTHH 5
3.7 AMuHHCTpalys U ynpasicHUE 4
3.9 Typuszsm 3
006110 25

N3rounuk: CoOCTBEHO MPOyYBaHE

Ot Tabmmma 7 e BHAHO, Y€ OOYYEHHETO MO IUCHHIDIMHATA ,,CTOKO3HAHWE B pasIHYHUTE WU
Pa3HOBHUIHOCTH Hail-MHOTO ce€ M3y4aBa B IpodecroHanHo HampasieHue 3.8 Mkonomuka (136p.), cinensano ot
5.12 Xparutenau texHomoruu (50p.), 3.7 Anvunmcrpanus u ympaeinerue (46p.) um 3.9 Typussm (30p.).
[Tocouenute pe3yiratu IOKa3BaT MHTEPAUCUMILIMHAPHUS XapakTep Ha AUCHUIUIMHATA ,,CTOKO3HAHUE™, KOSATO
ce Mperno/aBa Ha CTyEHTH OT Pa3JIMYHK MPO(eCHOHAIHN HaNpaBiIeHUs U GopMUpa TEXHUTE 3HAHUS U yMEHHUS,

CBBbpP3aHU C Ka4€CTBOTO, 6e3OHaCHOCTTa, CTaHAapTHU3aluATa Ha XpaHUTCIIHU U TPOMUIIIJICHHU CTOKH.

Ha Tabnuna 8 ca mpeacTtaBeHd CHEIUAIHOCTHTE, B KOUTO CE€ M3yyaBa AUCHMILIMHATA ,,CTOKO3HAHME™ B

pa3NUYHUTE M Pa3HOBUAHOCTHU B bbarapus

Tabauya 8

CrienMaJTHOCTH, B KOMTO ce M3y4aBa JUCHHILINHATA ,,CTOKO3HAHNE® B PA3JIHMYHUTE M
9 ”»
Pa3HOBHIHOCTH BbB BHCIINTE YYWJIHIIA B Bbarapus

CneuuaJTHOCTH

Bpoii pucuuniauen

CTOKO3HAaHUE M MUTHHYECKA I[eﬁHOCT

Jlorucruka

Typuzsm

VxoHOMUKA, THPrOBHS

XpaHH, XpaHeHe, TUETeTHKA U KEThPHHT

XpaHI/ITeJ'lHI/I TCXHOJIOTHH

ArpapeH Ou3Hec

CromaHcKo ynpaBleHHE

RPN INw(o(o| o

006110

N
()]

Uzrounnk: CoOCTBEHO MpOyUYBaHEe

Ot Tabnnna 8 e BUIHO, Ye ¢ Hai-TOJISIM JISUT Ha M3yYaBaHUTE JUCHUIIIMHU B 00J1aCTTa HA CTOKO3HAHUETO
e crenuaiaHocT ,,CTOKO3HaHHE M MUTHHYECKa JEHHOCT ¢ 60p., cleBaHU OT W3y4YaBaHETO HA JUCLUIIIMHATA
,,CTOKO3HaHMe “ B 00JacTTa Ha JIOTUCTHKATa 50p. U B o0nactra Ha TypusMma 50p., B o0iiacTTa Ha HNKOHOMHKATa,
ThproBusita 30p., B oOjacTTa Ha XpaHUTE, XPaHEHETO, AMETeTHKaTa M KeTbpuHra 20p. M XpaHUTEIHH
TEXHOJIOTHH 20p., a ¢ Hal-MambK JsU1 ca M3ydaBallUuTe TUCIUIUIMHATA ,,CTOKO3HAHHME™ B CHEIMATHOCTUTE
»Arpapen omHec” 16p. u ,,Cronancko ynpasnenue 16p. [Tomydenust Bucok Opoii (Tabi. §) mpu cenuasHoOCT
,,CTOKO3HaHNE 1 MUTHHYECKa JEHHOCT ce IBJDKH Ha Pa3sHOOpPA3MeTO OT CTOKOBEIHH IUCIMIUIMHU B y4eOHUS
IUIaH Ha €IMHCTBEHAaTa M YHHKaJHa 0 CBOSATA CHITHOCT CIELHAIHOCT B Hamata cTpaHa. CHenuamHOCTUTE
,Jloructuka™ u ,, Typu3pM™ CBINO ca ChC CPAaBHUTEIHO BHCOK pe3ynTar ¢ mo 50p., ThH KaTro TNpenBui
cnenudrKaTa Ha TE3M CIELHAIHOCTH € OT OCOOCHO 3HAUCHHE 3a CTYJCHTUTE Jla M3ydaBaT JWCHUIUIMHATA
,»CToko3HaHue . Chc cpenHu croiiHOCcTH (30p.) ca crennamHOCTUTE B 00J1aCTTa HA MKOHOMMKATa U ThPrOBUSATA,

3a KOUTO CbIIO € OT 0CO0EHO Ba)KHO 3HAYCHUE Ja u3y4daBatT AUCHUIUIMHATA ,,CTOKO3HaHI/IC“.

B Ta6nnua 9 ca npeACTaBEeHU CICHUAJIHOCTUTE, B KOUTO CC HM3y4daBa AUCHUIUIMHATA ,,CTOKO3HaHI/IC“ B
pa3IMYHUTE H PAa3HOBUJIHOCTH 110 l'[pO(l)eCI/IOHaJ'IHI/I HalpasJICHNA BbB BUCIIHUTC yUHUJIMIIA B B’LJ’II‘apI/Iﬂ.
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Tabauya 9
CrnenuaaHOCTH, B KOUTO ce H3y4aBa IHCHHMIIMHATA ,,CTOKO3HAHME® B Pa3IMYHUTE U
Pa3HOBUJIHOCTH 110 NPo(deCHOHATHU HANPaBJeHUs BbB BUCHINTE yuninia B Bearapus

IIpodecnonainm HanpaBJaeHUs1
ITH ITH ITH ITH Obiwo
5.12 3.9 3.8 3.7
CnennaJjHoctu
HkoHOMUKA, THPrOBUS 3 3
Jloructuka 2 3 5
Typussm 1 3 1 5
XpaHu, XpaHeHe, JUCTCTUKA U KEThPHHT 2 2
XpaHUTENHU TEXHOJIOIHU 2 2
Arpapen 6uzHec 1 1
CTOnaHCKO ynpaBJeHUe 1 1
CToKO3HAaHHE 1 MUTHHYECKA JEHHOCT 1 1
O6mmo 5 3 8 4 20

ITH 5.12 TpodecronanHo HanpaBieHHE ,,XPAHUTCITHA TEXHOJIOTHH "}
ITH 3.9 IIpodecronanHo HanpasieHue ,, I ypussm*;

[TH 3.8 IIpodecnonanno HampapieHue ,,FiIkoHoMuka“;

[TH 3.7 IIpodecnonanHo HampaBieHUE ,,AIMUHUCTPAIHS U YIPaBICHHAE
Uzrounnk: CoOCTBEHO MPOYUBaHE

Ot Ttabmumara (tabm. 9) e ycraHoBeHo, 4e B 20 CHENHMATHOCTH B DPa3IUYHU
VHUBEPCUTETH B Brirapums ce m3ydyaBa mucuuiuinHara ,,CTOKO3HAaHUE B PasiIMYHHUTE M
Pa3HOBUIHOCTH, KaTO Hail-BUCOK € IenbT Ha crenuanHoctute (80p.), KOUTO ca B
Hanpasienue 3.8 MkoHomwka, cienBanu oT 5.12 Xpauutenunu texHojoruu (56p.), 3.7
AnmuHUCTpaIms U yupasienue (40p.) u 3.9 Typuzsm (30p.).

Tabauya 10
HauMeHoBaHWE HA IUCHUILIMHATA ,,CTOKO3HAHUE, B PA3JINYHHUTE U PA3HOBUIAHOCTH
1o NPogeCMOHAJTHH HANIPABJIEHNS BbB BHCIINTE YYHiInina B brarapus

ITpodecuoHaTHH HATIPABJIEHHUSI
IMH IH IMH IH 060
5.12 3.9 3.8. 3.7
JAucunnianumn
Croxo3HaHHe 7 4 12
OCHOBH Ha CTOKO3HAHUETO Ha MPEIOKCHUE 1 1
MPOMHUIIICHUTE CTOKU Ha aBTOpa
CToKO3HaHHE HAa OMTOBUTE CTOKH B O ST 1 1
aBTOpa

CTOKO3HaHHE HA TEKCTHITHATE U MIPENIOKEHUE Ha 1 1
00YBHH CTOKH aBTOpa
OCHOBH Ha CTOKO3HAHUETO Ha 1 1
XPaHHUTEHO-BKYCOBHUTE CTOKH
CTOKO3HaHME Ha XPAHUTE OT 1 1
JKMBOTHHCKH POU3X0]T
CTOKO3HAHHE Ha XPAHUTE OT 1 1
pacTUTETICH POU3XOJ
CToKO3HaHME Ha XPaHU U HAITUTKU 3 2
CTOKO3HaHHE Ha TIOTIOHA

0610 5 3 13 4 25

N3rounnk: CoOCTBEHO MpOyUYBaHe

B naii-maOro 0oT ciywante (tadu. 10) qucrumiuHaTa ,,CTOKO3HAHUE B Pa3IMYHUTE M PA3HOBUIHOCTH CE
cpema B HampasieHus 3.8 Mkonommka (136p.), cimenBanu ot 5.12 Xpanutemnu texHomoruu (560p.), 3.7
AnvmuHHCTpamms U ynpasierue (40p.) u 3.9 Typussm (36p.). ITo-romsimMoTo pazHooOpasme OT JUCHUIUIMHATA
,,CTOKO3HaHUe ce cpemnia B HampasneHue 3.8 MkoHoMmuka, Thil kaTo B UY-BapHa e equHCcTBEeHaTa 3a cTpaHarta
crenuanrHocT ,,CTOKO3HAaHUE M MUTHHYECKA JEHHOCT™, B KOSITO CE€ W3ydYaBaT MIECT CTOKOBEIHU JHUCIUILTUHHA —
TPH CTOKOBEIHU TUCIHUILUIMHU B O0JIACTTa HA MPOMHILICHOTO CTOKO3HAHWE M TPH CTOKOBEIAHU IWCIUIUINHH B
00J1acTTa HAa XPAHUTEITHOTO CTOKO3HAHHE.
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Ot tabnuma 10 e BUIHO, Y€ Haii-4ecTo CPEIIaHOTO HanMEHOBaHWE HAa JWCIUIUINHATA € ,,CTOKO3HaHHe
(126p.), cmenBano ot ,,CTOKO3HAHHE HA XpaHU M HamUTKU* (50p.), ,,CTOKO3HAHHE Ha TIOTIOHA™ (20p.), ,,OcHOBH
Ha CTOKO3HAHUETO Ha IMpoMumuieHuTe cToku™ (10p.), ,,CrokozHanme Ha 6uroBure ctoku™ (16p.), ,,CTOKO3HAHHE
Ha TEKCTIJIHUTE U 00yBHHU CTOKU (10p.), ,,OCHOBH Ha CTOKO3HAHHETO HAa XPAaHUTEIHO-BKYCOBHUTE CTOKK™ (10p.),
,»CTOKO3HaHHE Ha XpaHUTE OT XXMBOTWHCKHM mpousxoxa™ (10p.), ,,CTOKO3HaHWME Ha XpaHHUTE OT PACTUTEIICH
npousxona™ (10p.). HaumeHnoBanueto Ha qucnuiuinHata ,,CTOKO3HAHHE € Hal-CpPEIIaHo, Thil KaTO B MO-TOJsIMa
9acT OT CIlyYauTe JUCHHUILUIMHATA Ce MPEIOaaBa, KaTo T.Hap. ooOmio ,,CTOKo3HAHME , KATO OCHOBHATA Iied € Ja
MOJITIOMOTHE M3TPaXIaHETO HA CICIIMAIKMCTH B pa3jMyHu 00JaCcTH M HANpaBJICHUs Ha 3HaHUeTO 3.8. MkoHOMIKa
(76p.) 3.7 Anmunuctpanus u ynpasieHue (40p.), 3.9 Typussm (10p.), KbIETO ca HEOOXOAMMHU CTOKOBEIHU
3HAHUS, YMEHUS W KoMmeTeHiuu. JuciuminHata ,,CTOKO3HAHHE HAa XpaHW M HANHUTKUA® € mpoduimpaHa B
JlaBaHE 3HAHWS M pa3BHBaHEe Ha yMeHHWs B HampamieHue 5.12 Xpanuremnn texHomoruu (36p.) u 3.9 Typussm
(26p.). JucummmHara ,,CTOKO3HaHHE Ha TIOTIOHA® € (POKyCHpaHa BBPXY M3rpakJaHETO Ha CIICIHANIUCTU ChC
3HAHUS, yMEHUS U KOMIECTEHIINH B 00JacTTa Ha TIOTIOHA B HampasieHue 5.12 XpanurtenHn TexHomoruu (260p.).
OcTaHanuTe MIeCT AWCHUILUTMHE B 00JacTTa Ha CTOKO3HAHMETO (MPOMMIUICHO W XPAaHUTETHO) ce M3ydaBaT B
HanpasiyieHue 3.8. UkoHoMuUKa.

B Tabmmma 10 e m3monm3BaH u MeTonbT Ha IpaBobrbiHHKA (Vasilev & Kehayova-Stoycheva, 2017), ¢
MOMOIIITAa Ha KOHTO Morar Jia ce HaMepAT BH3MOXKHOCTH 3a IPHIOKEHHE Ha JUCHUIUIMHATA ,,CTOKO3HaHHE™ B
pa3IMYHUTE ¥ Pa3HOBUIHOCTH MO MpodecHOHATHY HanpasjieHus. JuctumimauTe ,,OCHOBH Ha CTOKO3HAHUETO
Ha MPOMHIIUICHUTE CTOKU, ,,CTOKO3HAHHE Ha OMTOBUTE CTOKU U ,,CTOKO3HAHHE HAa TCKCTHJIHUTC U OOYBHH
CTOKU™ OMXa MOTJIHM Jia ce OOCAMHAT U MpernoaBar B npodecruoHanHo Hampasieaue 3.9 ,,Typusbm™, kato yact
OT JUCIMIUIMHA C HauMeHoBaHue ,,Croko3Hanue”. I[lpu o0OyueHHETO Ha CTYyICHTH B MNPOQPECUOHATHO
HanpasyieHue 3.9 , TypuzbM® ce mpenongasar aucuUUIUIMHUTE ,,CTOKO3HaHHE M ,,CTOKO3HAaHHE HAa XpaHU U
HAIIUTKA, TIPH KOWTO aKIEHTa € BHPXY KAa4eCTBOTO HA XpaHUTE. B CTOKOBETHHWTE NUCIHWILIMHH, B KOHUTO CE
W3ydaBaT MPOMHIIUICHN CTOKH C€ MPHUIOOUBAT 3HAHUS, YMEHHUSI W KOMIICTCHIIMH 33 PAa3JIMYHU CTOKOBU TPYIH —
ThKaHHW, TOTOBO OOJEKJIO, KOXH, OOYBKH, CTBHKJICHH CTOKH, KCPAMHYHH CTOKH, METATHA CTOKH, OHTOBHU
CJIIEKTPHUYECKU CTOKH, ABPBCHU CTOKH, MEOEIH, IIAaCTMACOBH CTOKH, CTOKH /CpeicTBa/ 3a MpaHe M M3MHBAHE,
XapTUs. W KapTOH, KOETO MOXe na OBJe OT HM3KIIOYUTETHO II0N3a 3a CTYACHTH, KOMTO ce o0ydyaBaT B
npodecnonanno HanpasieHue 3.9 ,, TypuzbM®, Thil KaTO OBACUINTE CHEIUAINUCTH 1€ UMAT JOCET C TIOCOUYCHUTE
ctokoBu rpynu. [Ipeasua crnenudurkara Ha TUCHUIUIMHATE Ype3 METO/Aa Ha MPaBOBI'BIHUKA HE Ca YCTAHOBEHHU
JIpYTH BB3MOXKHOCTH 3a MpenojaBaHe Ha AUCHUIUIMHATA ,,CTOKO3HAHWE B Pa3NUYHUTE M PA3HOBUIHOCTH B
MOCOYEHHTE MPO(ECHOHATHNUTE HAIPABICHNUS.

OT mnpoBEeNEHOTO NPOYYBAaHE € YCTAaHOBEHO, Y€ B paMKUTE Ha U3CIEIBaHETO IpeobianaBa
3aIbJDKUTETHASL XapakTep Ha IuciuruimHata ,,CToko3HaHue cbe 76%, a Karo u3bupaeMa TUCIUILTAHA
,»CTOKo3HaHue“ ce m3ydasa B 24%. Ilomydenure pesynratu ce ObpKar Ha (akra, 4e B H3UNCICHHATA ca
BKITIOYEHU 33bJDKATEITHUTE MIECT CTOKOBEIHH TUCIMIUIMHU, KOUTO CE M3y4aBaT B CIIEUATHOCT ,,CTOKO3HAHHE
U MHUTHUYecka AeifHocT B MY-BapHa, HO W Npu H3KIIOYBAHETO UM JUCUUIUIMHATA ,,CTOKO3HAHUE® ChC
3abIDKUATENICH XapakTep npeoOmamgaBa (68.42%), B cpaBHeHHe ¢ aumcruruiuHara ,,Ctoko3Hanue (31.58%),
KOSITO ce m3ydaBa m3dmpaemo. [locodeHuTe pe3ynraTH ca JOKa3aTEICTBO, Ye IO-TOJIIMA YacT OT OTICITHHTE
KaTepu B Pa3IMYHUTE YHUBEPCUTETH B bhirapus, B KOUTO C€ MpPENOAaBaT CTOKOBEIHH JMCIUIUIMHH Ca
OCB3HAIN HEOOXOAMMOCTTa OT 3aJBJDKHTEIHO HM3ydaBaHEe Ha AWUCIUIUIMHATA ,,CTOKO3HaHHE', KOATO dopmupa
3HaHMs 32 CTOKUTE Ha CTYACHTHTE W IOpagd Ta3W NpHYMHA TS MpeolliafaBaiio € BKIIOYEHAa B y4eOHHTE
IUTAaHOBE, KaTO 3afbiDKuTeNnHa auciuiuimHa. OcBeH ToBa B 92% 0T ciyuawTe NpOy4YBAaHWTE TUCIUILIIMHU
,,CTOKO3HaHME" B pa3IMYHUTE ¥ PA3HOBUIHOCTH 3aBBPIIBAT C M3IHT, a IpH 8% 3aBBPIIBAT C TEKyIa OLlEHKA.

3. 3HaveHue Ha AUcHHUIUIMHATA ,,CTOKO3HAHWE* TPH OOY4YEeHHETO HA CTYAEHTH OT

pasJMYHuTe NpodeCHOHATHHM HANIPABJIeHHUA B YHUBepcuTeTHuTe B Bharapus

B®3 ocHOBa Ha mpezacTaBeHUTE TaOMMIM M QUIYpH B pa3paboTkara Omxa Morim Jia ce 0000IAT CleaHuTe
OCHOBHH KOHCTaTaIlHH:

» O00ydYeHHWETO Ha CTYACHTH MO MUcHUIUIMHATA ,,CTOKO3HAHWE B MPO()ECHOHAIHO HampamieHue 3.7.

AJIMHHHCTpALHS ¥ YIPaBJIeHHE ce H3BbPIIBA B TP YHHBepcuTeTa B Bbirapus - BBMY , H.M.Bamapos*-

Bapna, HBY ,,Bacun Jlescku™- Benmko TepHOBO 1 Jlecorexnmdeckn yHuBepcuteT — Codus;

» o0Oyuenumero Ha cryaeHtd B MY-Bapua B mpodecnonanHo HampasieHue 3.8 HMKOHOMHKA 10

JUCHHIUIAHATA ,,CTOKO3HAHUE * B PAa3IMIHHUTE M PA3HOBHIHOCTH CE€ M3BHPIIBA B 00JIaCTTa HA XPAaHUTCITHUTE

Y TPOMUIIUIEHH CTOKM. Ta3M KOHcTaTanus M pa3HOOOpasHeTo OT CTOKOBEIHH JUCHUIUIMHU C€ JABJIDKHM Ha

¢axra, ye B UY-BapHa e enuHCTBeHaTa M yHHKaJIHA 3a CTpaHaTa HM cCrenuaiHocT ,,CTOKO3HaHUE U

MuTHUUecka aeiHoct”. OcBen ToBa B WY-Bapna aucuumnunara ,,CTOKO3HaHME™ ce H3ydyaBa U OT

crie[uaHoCcTUTe ,, AIkoHOMHKa U THProBus‘ u ,,Jlorucruka“;
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» B YHCC-Codus mucummnnunata ,,CTOKO3HAHHE  BIM3a B YUEOHUs IUIaH HA Pa3IMYHU CIEIHAIHOCTH
,,JIKOHOMHKa Ha ThproBusTa‘, ,,ArpapeH ousnec”, ,,ExonkoHomuka“, ,,buznec morucruka®, ,, IkoHOMuKa Ha
Typu3Ma“‘, KOUTO ca B mpodecrnoHanHo HanpasieHne 3.8 konomuka;

» O00yd4eHHETO Ha CTyIeHTH OT mpodecuoHanHo HampasieHue 3.9 Typu3bM M0 JUCHUILIHHATA
,,CToko3HaHue Ha XpaHu W HanuTku™ B Y XT-IInoBnuB u no gucuumiuHata ,,Croxo3Hanue B Kojex mo
Typu3bM — BapHa ce ocbllecTBsiBa Ipea CIEHUATHOCTUTE ,,XOTEIUEPCTBO U PECTOPAHTHOPCTBO,
» 1ypu3bpM™ 1 ,, MEHUPKMBHT Ha XOTEIIU U PECTOPaHTU

» nmucimmuinHata ,,CTOKO3HAHME HAa XpaHW M HANWTKA® € 3aJbDKUTEIHA 3a CTYJICHTUTE OT
CIELIMATHOCTUTE ,, XpaHEHe U Typu3bM®, ,,XpaHH, XpaHEHe U nuereTuka“ u ,,KeTbpuHr u qucuHuIUIMHATA
,,CTOKO3HAHUE Ha TIOTIOHA®, KOATO € 3aJIbJDKUTENIHA 32 CTYJEHTHE OT CHEIHaHOCTUTE ,, [ €XHOJOrusl Ha
TIOTIOHA U TIOTIOHEBUTE M3JENMS U ,,T€XHOJIOTHUS U OU3alH HA XpaHU U apOMaTHO-BKYCOBU INPOAYKTHU' B
YXT-IInoBauB B mpodecnoHanHo HarpapieHue 5.12 XpaHUTETHN TEXHOIOTHH;

» B 11.5% or yHuBepcuteTd B bbarapus ce m3ydaBa QuCUMIUIMHATA ,,CTOKO3HAHHE B PasIMYHUTE U
pasHoBHOHOCTH, a B 88.5% OT TAX He ce MpemojaBa MUCIHIUIMHATA. BBIpeKku, Ye MUCIHIDIMHATA
,,CTOKO3HaHWE“ ce TpemnofaBa B eaBa O YHHBEpCHTETa B CTpaHara, TS C€ HU3ydaBa B pa3IHYHH
po¢eCHOHATHH HAIPaBJICHHUS, KOETO € I0Ka3aTeJICTBO 3a 3HAUCHUETO Ha AUCIUILIMHATA IPH (POPMUPAHETO
Ha 3HAHUS, YMEHUS U KOMIIETEHTIIUH MPHU U3TPAXKAAHETO HA PA3JIMUHU CIECIMAIUCTH;

» ¢ Haii-BHCOK Opoii (80p.) Ha M3ydaBaHe U HAH-TOJIIMO pa3HOOOpa3ue Ha JUCHUILIMHATA ,,CTOKO3HAHKE
B Pa3IMYHUTE M Pa3HOBUAHOCTH ce cpeuia B Y-Bapna, mopanu ¢akra, ye B yHHBEpCUTETa ce 00ydaBar
CTYJIEHTH B €TUHCTBEHATa W YHUKaJHA 32 CTpaHaTa CIEIUANIHOCT ,,CTOKO3HAHWE M MUTHUYECKA EHHOCT™,
KaTo B yueOHara M NporpamMa ca BKIIOYEHH LIECT CHEHWATHH CTOKOBEJHU IUCUUILIMHH. OCBEH TOBa
nucuuiuinHata ,,Ctoko3Hanue B IY-BapHa ce u3yuyaBa oT crieHuaiHOCTHUTE ,,JIKOHOMHKA U ThProOBUA™ U
,Jloructuka™. B YXT-IInoBaus (76p.) chIOIo ce M3y4aBa B TOJIIMa CTEICH CTOKO3HAHHWETO B JBE OCHOBHH
MUCIHTUIAHE  ,,CTOKO3HAHWE Ha XpaHH W HANWATKA® TIped CHCIHaTHOCTHTE — ,,XOTCIHEPCTBO U
pecTopanTbopcTBO®, ,, TypuzeM®, ,, XpaHeHe u TypusbM®, ,,XpaHu, XpaHeHe U aueTeTuka®, ,,Kerbpuur u
,,CTOKO3HAHUE Ha TIOTIOHA™ MpeJ CIEeUHUaTHOCTUTE — ,, T€XHOJIOTHS Ha TIOTIOHA U TIOTIOHEBUTE U3IEIUS U
»CXHOJOTHA ¥ AW3aiH Ha XpaHH ¥ apOMAaTHO-BKYCOBH NPOAYKTH ‘. B ocTaHamnTe yHHBEpCHTETH
MOJPE/ICHN BB3 OCHOBaA Ha pe3yararute B Husxomasm pex YHCC — Cogus (560p.), HBY ,,Bacun Jlecku*-
Benuko TwpHOBO (26p.), Jlecotexunuecku ynusepcurer — Codus (16p.), BBMY ,,H.I.Bamapos“- Bapua
(16p.), Konex mo typussm — Bapha (10p.), a HauMeHOBaHMETO Ha AUCHMILIMHATA € ,,CTOKO3HAHUE ,

» o0y4yeHuero mno jaucuuiuiMHara ,,CTOKO3HaHHE B pa3jIMuHUTE M PAa3HOBHUAHOCTH C€ HU3y4aBa B
npodecnonanno HanpasneHue 3.8 Mkonomuka (136p.), cneasano ot 5.12 Xpanurennu texaonoruu (56p.),
3.7 Anvmunuctpanus u ympasieHue (46p.) u 3.9 Typussm (36p.). IlocoueHurte pesydaTraTd IOKa3Batr
WHTEPAUIUILTHHAPHAS XapakTep Ha JUCIHIDIHMHATA ,,CTOKO3HAHHE , KOATO ce IperoaBa Ha CTYJCHTH OT
pa3nIHA IpOoQEeCHOHATHA HANPaBICHUS M (pOpMHpa TEXHUTE 3HAHUS M YMCHUS, CBBP3aHH C Ka4eCTBOTO,
0e30MmacHOCTTa, CTAaHAAPTU3AIUATA HA XPaHUTEITHH U IPOMHUIIIJICHA CTOKH;

» C Hal-TONSAM 1 Ha W3y4YaBaHWTE NUCIUIUIMHA B OO0JNacTTa Ha CTOKO3HAHHETO € CIICIHATHOCT
,,CTOKO3HAHHWE W MHTHHYECKa JeWHOCcT ¢ 60p., cieaBaHM OT U3y4YaBaHETO Ha JUCHUIUIMHATA
,»CTOKO3HaHHe B o0OylacTTa Ha JIOTMCTMKaTa 50p. W B oOmactta Ha Typu3ma S50p., B oOnactra Ha
MKOHOMHKATa, Thpropuara 30p., B objJacTTa Ha XpaHWTE, XPAHEHETO, TUETETHKaTa U KeTbpHHra 20p. H
xpanute’dHu TexHonornu (TexHONMorus Ha TIOTIOHA M TIOTIOHEBHUTE M37esvs M TeXHONOrus W JAU3aiiH Ha
XpaHH W apOMaTHO-BKYCOBH TMpPOAYKTH) 20p., a ¢ Hal-MaIbK A1 ca H3ydyaBalluTe JAUCIUILIIMHATA
,,CTOKO3HaHHME" B CHEIHAIHOCTUTE ,,ArpapeH 6uznec* 10p. u ,,Ctonmancko ynpasienue 16p. [Tomyuenusar
BUCOK Opoi (tabm. 8) mpu cnermuanHocT ,,CTOKO3HAHME W MUTHHUYECKAa JEWHOCT ce ABDKH Ha
pa3sHoo0Opa3ueTo OT CTOKOBEIHH AWCIUILUIMHE B YYeOHHS IUIAH HA CIUHCTBEHATA M YHHWKAJHA 10 CBOSTA
CBIIHOCT CIEUMaTHOCT B Hamata crpaHa. CnenuanHocture ,Jloructuka®“ u ,,Typusbm® cblio ca cbC
CPaBHUTEITHO BHCOK Pe3yJTaTr C Mo S50p., Thil KaTo MpeaBuj crenudrkaTa Ha TE3W CICIUATHOCTH € OT
0CcOOCHO 3HAYCHHE 3a CTYACHTHTE Ja W3ydaBaT MUcHUIUIHHATA ,,CToko3HaHUe . ChC CPEIHU CTOHHOCTH
(30p.) ca crermaHOCTHTE B 001aCTTa HA HKOHOMHUKATA M THPTOBHSATA, 32 KOUTO CHIIIO € OT 0COOCHO Ba)KHO
3HaYEHHE J1a U3y4aBat JUCUUILIMHATA ,,CTOKO3HaHUE;

» B 20 crenuaaHOCTH B pa3InYHA YHUBEPCUTETH B bhirapus ce u3ydyaBa qucuuiuinHara ,,CTOKO3HAHHE
B pa3MYHUTE M PA3HOBUIHOCTH, KaTO HaW-BHCOK € JOeTbT Ha crnenuamHoctuTe (80p.), KOUTO ca B
HanpasieHue 3.8 Mkonomuka, cineasanu ot 5.12 Xpanurennu texHojoruu (56p.), 3.7 AnMuHHUCTpanus U
ynpasnenue (46p.) u 3.9 Typussm (30p.). B Hait-mHOTO OT ciydanTte amcumiinHara ,,CTOKO3HaHHE" B
pa3sIMYHUTE W PA3HOBUIHOCTH c€ cpema B HampasieHus 3.8 HMkonommuka (136p.), cmemaBanu ot 5.12
XpanutenHu TtexHonoruu (56p.), 3.7 Anmunuctpanus u ynpasienue (46p.) u 3.9 Typussm (36p.). Ilo-
TOJSIMOTO pa3HooOpa3ue oT aucnuiuinHaTa ,,CTOKO3HAHHE ce cpela B HampapicHue 3.8 MIkoHOMuUKa, Thil
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kato B 1Y-BapHa ¢ eguHCTBeHaTa 3a CTpaHaTa CHEIMATHOCT ,,CTOKO3HAHHE W MHTHHYECKA NEHHOCT™, B
KOSITO C€ M3y4aBaT LIECT CTOKOBEIHN TUCIUILIHHH;

> Hail-4ecTo CpelaHOTO HAaWMEHOBaHHE Ha auciuiuinHata ¢ ,,CrtokozHanue™ (120p.), cneaBaHO OT
,,CTOKO3HaHMWEe Ha XpaHH W HamuTkua® (50p.), ,,Croko3Hanme Ha TIOTIOHa™ (20p.), ,,OCHOBH Ha
CTOKO3HAaHHETO Ha mnpomuuuieHute ctoku™ (16p.), ,,Croko3Hanue Ha OuroBute croku™ (16p.),
,»CTOKO3HAHHE Ha TEKCTWIHUTE W 00yBHH cTOKU (10p.), ,,OCHOBH Ha CTOKO3HAHHETO HA XPAHUTEIHO-
BKycoBuTe cToku™ (10p.), ,,CTOKO3HAaHHE Ha XpaHUTE OT KMBOTHHCKH mpousxon (10p.), ,,CToko3HaHue Ha
XpaHUTe OT pactutesieH mpousxon (10p.). HaumeHoBaHueTo Ha mucuuiuinHaTa ,,CTOKO3HAHME € Hali-
CpellaHo, TbH Karo B IMO-TOJsIMa 4acT OT CIy4YauTe AWCIMIUIMHATA Ce IMpPEeNojaBa, KaTo T.Hap. OO0
,,CTOKO3HaHHE, KaTO OCHOBHATa Ll € Ja IOANOMOrHE M3TPa)<JaHeTO Ha CIELHUATUCTH B Pa3IUIHU
oOxacté u HampaBieHHs Ha 3HaHHWETO 3.8. Mkonommka (70p.) 3.7 AaMuHUCTpanus W ympasieHue (40p.),
3.9 TypuszeM (16p.), KbAETO ca HEOOXOAUMH CTOKOBEIHH 3HAHHS, YMEHUS W KOMIECTCHIINH. JliciumHaTa
,,CTOKO3HaHHE Ha XpaHW W HamWTKK® € mpoduimpaHa B JaBaHe 3HAHWE WM pa3BUBAHE HAa yMEHHS B
HanpaBieHue 5.12 Xpanureman Texuonoruu (36p.) u 3.9 Typusem (16p.). Aucrmmmmaara ,,CTOKO3HAHHE
Ha TIOTIOHA™ € ()OKyCHpaHa BbpPXY M3IPaKAAHETO HA CIICIMAINCTH ChC 3HAHMS, yMEHHSA M KOMIICTCHINH B
o0xacTTa Ha TIOTIOHA HampasieHue 5.12 XpaHuTtenHu TexHoIorud (20p.). OcraHanuTe MIeCT AUCIUILINHA B
obnacTTa Ha CTOKO3HAHUETO (IPOMUILICHO U XPAaHUTENHO) ce U3ydaBaT B HampasieHue 3.8. MlkoHOMUKa;

» C [IOMOIITa Ha METO/ia Ha MPAaBOBI'bIHUKA € HAMEPEHA Bb3MOXKHOCT 3a MPHJIOKEHHE B MPO(YECHOHATHO
Hanpasienue 3.9 , TypussMm* Ha nauciuruinHara ,,CTOKO3HAHHME, B KOATO N1a OBJAT BKIIIOYCHU CTOKOBH
IPYIH MO NMPOMHIUICHH CTOKH (TBhKaHH, FOTOBO OOJIEKIO, KOXH, OOYBKH, CTHKJICHH CTOKH, KEpPaMHYHH
CTOKH, METaJIHU CTOKU, OUTOBH €JIEKTPUIECKH CTOKH, AbPBEHU CTOKH, MeOeIH, INTACTMACOBH CTOKHU, CTOKU
/cpencTBa/ 3a IpaHe M U3MHBAHE, XapTHs U KapToH). IlocoueHoTo MOske 1a Ob/e OT M3KIIIOUNTEIHA 110J13a 32
CTYICHTH, KOWTO ce oOydaBaT B mpodecnoHamHo HampamieHue 3.9 , Typussm™, Tbi Karto ObaemuTe
CTELUAINCTH III¢ UMAT AOCET C IOCOUYCHNTE CTOKOBH I'PYTIH.

» mpeoOnamaBa 3aIbIDKUTENHHSA XapakTep Ha JUcHUIUIMHATAa ,,CTOKO3HAaHHE B pa3IMYHHTE H
pa3sHOBUOHOCTH chC 76%, a KaTo M3dMpaeMa ITUCIHIDIMHA ,,CTOKO3HaHUe  ce m3y4aBa B 24%. [TocoueHute
pe3ynTaTté ca JOKa3aTeJICTBO, Y€ IO-TOJIIMA YacT OT OTACIHHUTE KaTeIpH B Pa3IMuHUTE YHUBEPCUTCTH B
Bernrapus ca och3HaNM HEOOXOIUMOCTTA OT 3aABDKUTEIIHO M3ydaBaHe HA AUCIUIUINHATA ,,CTOKO3HAHME,
KOSITO (hopMEpa 3HAHKSA 3a CTOKUTE Ha CTYACHTHUTE U IOPaay Ta3y NPUYMHA TS MPeobiaaBalio € BKII0YeHa
B yueOHHUTE IUIaHOBE, KaTO 3aAbDKUTETHA AUCIUIUINHA;

> B 92% oT ciayyanTe MPOyYBAHUTE MUCHUIUIMHHU ,,CTOKO3HAHHME B PA3IMYHUTE M PA3HOBHIHOCTH
3aBBPILIBAT C U3IHT, a TP 8% 3aBBPIIBAT C TEKYIIA OIIEHKA.

[IpencraBeHnTE pe3ynTaTh ca JOKA3aTEICTBO 32 OTPOMHOTO 3HAUCHHE HA JUCHUILTNHATA ,,CTOKO3HAHUE
NP W3TPaXJAaHETO Ha CICIUAUCTH CHhC 3HAHWS 3a CBOMCTBATa W MOJE3HOCTTa HAa CTOKHUTE OT PAa3IUYHH
CHCIHATHOCTH W YHHUBEPCUTSTH B bbITapus. YHUBEpCATHUAT ¥ HMHTEPOUCHUIUIMHAPEH XapakTep Ha
mucnuruinHaTa ,,CTOKO3HaHHMe (M3y4aBaHE Ha XPaHUTEIHO W IPOMHUIILICHO CTOKO3HAHWE) B PAa3MYHATE U
Pa3sHOBUIHOCTH S TPaBH CIWHCTBEHA M YHWKaNHA 3a cTpaHata HU. OCHOBEH ICHTBP HA CTOKO3HAHHETO B
Benrapus e xareapa ,,CTOKO3HaHHE™ M €IMHCTBEHATa 10 PoJa CH B CTpaHaTa creruagHocT “CTOKO3HaHHE U
MUTHHYECKa AeHOCT kbM MY -Bapha. Jucnumnunata ,,CTOKO3HaHUE c€ MPEMNo/iaBa B MIECT BUCIIHM YUWIHIIA
Ipe pa3luyHU CHEIHMATHOCTH, KOETO € JOKa3aTeJICTBO 3a HeifHaTa HEoOXOIMMOCT IO OTHOIICHHE Ha
M3rpaxkJaHe Ha CIEUATUCTH ChC 3HAHUS, YMEHHMS M KOMIIETCHIIMU 3a CTOKHTE B 00JacTTa Ha MKOHOMMKATA,
JIOTUCTHKATA, ThPrOBUSITA, arpapHus OM3HEC, CTOMAHCKOTO YINpaBieHHe, TypU3Ma, XPaHUTEIHUTE TEXHOJIOTHH,
XpaHUTE, XPaHEHETO, TUETETUKATA U KEThPUHTA.

3akiroueHue

C U3BBPLIEHOTO NMPOYYBAHE € JI0OKAa3aHO 3HAYEHHETO Ha JUCLUIUIMHATA ,,CTOKO3HaHME B passIMuyHHUTE U
Pa3sHOBHIHOCTH 32 O0YUCHHETO M M3TPAXKIAHETO HA CHELUAIMCTH OT Pa3IMyHK NMPOo(eCHOHAIHN HAIPABJICHUS B
HSKOW YHUBEpCcHUTETH B bbirapus B 001acTTa Ha HIKOHOMHKATA, aIMUHUCTPALIUATA U YIIPABICHUETO, TypU3Ma H
XPaHHUTEIHUTE TEXHOJIOTHH, 3a KOMTO € OT 0coO€Ha Ba)KHOCT 3HAHMETO 3a CTOKHTe. OCHOBEH LEHTHP Ha
CTOKO3HaHMETO B bbirapus e xareapa ,,CToko3HaHME™ M €AMHCTBEHATa 110 pojJa CH B CTpaHaTa CHENHATHOCT
“CToKO3HaHHE U MUTHUYECKA AeHHOCT kbM 1Y -Bapha.

HacrostmoTo wu3cienBane Moke Ja Objae J00pa OCHOBa 3a OBJENIM MPOYYBAHHUS B Pa3IMdHU
HAarpaBJICHUsL:

» poy4YBaHe HA MHEHHETO Ha CTYAEHTUTE, KOUTO H3ydaBarT aucuuILiMHATa ,,CTOKO3HaHHE B

pa3iuyHUTe W Pa3HOBHIHOCTH OTHOCHO IIEHHOCTTA Ha MPUIOOWUTHTE 3HAHUS, YMEHUS U KOMIETECHIIUH U

PEaTHOTO UM HNPHIJIOKECHUE B IPAKTUKATA;
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» poy4BaHe HAa MHEHHETO HAa CTYACHTH M MNPENOAaBaTejd OTHOCHO BB3MOXKHOCTTA 32 OOydYeHHE B

npodecnonanno HamnpasieHue 3.9 , Typmssm“ mo mucnurumHata ,,CTOKO3HAHHE B CHIBPKAHUETO HA

KOSITO J1a € BKIIFOUCHO M3ydYaBaHE HA KAYECTBOTO HA IIPOMUIIUICHUTE CTOKH;

» Ipoy4YBaHe MHEHUETO Ha Pa3M4HU PAOOTOAATENH OTHOCHO HEOOXOJMMOCTTA OT KaJpH ChC 3HAHHS 3a

CTOKHTE;

» IPOBEXK/IaHE HA KPBIJIM MacH, KOH()EPEHIWH, CEMHHApU C YYacTHETO Ha IpEeroJjaBaTelid, KOUTO

mpenojaBaT AMCLUILINHATA ,,CTOKO3HAHUE B pa3AMYHUTE W Pa3HOBUIHOCTH U CTYJEHTH, KOUTO

M3y4yaBaT CTOKOBEIHUTE AUCIMIUIMHHA M pabOTONATENH, KOMTO Ca 3aMHTEPECOBaHM OT KaJpH ChC 3HAHUS

3a CTOKHTE, Ha KOMTO Jia ObJaT 0OCHKIaHU CHCTOSHHUETO, TEHACHIMH U MEPCIEKTHBU 3a pa3BUTHE Ha

nuciyInnHaTa ,,CTOKO3HaHHE )

> ChCTaBsiHE HA HAIMOHAIHA KapTa Ha AWCIMIUIMHATA ,,CTOKO3HaHME™, B KOSTO J1a OBJAT BKIIIOYCHH

BCHYKH YHUBEPCUTETH, (haKyITeTH, TPO(ECHOHAIHH HAIPABICHNUS, CIENINATHOCTH B KOUTO CE MPENoaBa

muciuIinHaTa ,,CToKo3HaHue

» Ipoy4BaHe Ha ChCTOSIHUETO Ha JAuCIMIUIMHATA ,,CTOKO3HaHue B EBpomna u cBera.

[Momydenute pe3ynTary Ime nafaT BakHa HH(OpManus, KOATO IIe € He0OXOJUMO 1a ce B3eMe MPEIBH
IpH OBJEUIOTO pa3BUTHE U YCHBBPIICHCTBAHE HAa 00XBaTa Ha NUCIUILIMHATA ,,CTOKO3HaHKE B bbarapus.
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Importance of the discipline Commodity Science in the education of
students from different professional fields in Bulgaria

Radoslav RADEV!

L University of Economics - Varna, Bulgaria
r.radev@ue-varna.bg

Abstract. The aim of this research is to study the importance of the discipline "Commaodity Science" in the
education of students from different professional fields in Bulgaria. The study shows the importance of the
discipline "Commodity Science", in its various forms for the training and development of specialists from
different professional fields in some universities in Bulgaria in the field of economics, administration and
management, tourism and food technology, for which it is particularly importance knowledge of goods. The
main center of commodity science in Bulgaria is the Department of Commodity Science and the only
specialty of its kind in the country "Commodities Science and Customs Activity" at the University of
Economics Varna. The present study can be a good basis for researching the opinion of students studying the
discipline "Commodity Science" about the value of acquired knowledge, skills and competencies and their
actual application in practice. In addition, the opinion of various employers about the need for staff with
knowledge of goods can be surveyed. The obtained results provide information that will be important for the
future development and improvement of the scope of the discipline "Commodity Science".

Key words: Commodity science, the discipline "Commaodity science", student training.

62


mailto:r.radev@ue-varna.bg

