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INTRODUCTION 

With the advent of  the Big Data phenomenon, there has been a 
significant increase in the demand for professionals with the competencies 
and skills to use big data efficiently and effectively. This monograph 
examines a new phase of  the digital divide between the vast majority of  
society and the elite, who are able to benefit from informed, data-driven 
decision making. 

This paper presents the main results of  the research project DM 
12/4 of  December 20, 2017, entitled “Formation of  Data Science 
Competence for Overcoming the Digital Divide”, funded by the Bulgarian 
Science Fund. 

The primary objective of  the monograph is to present the creation 
of  a Data Science training plan as an approach to overcoming the digital 
divide in the Big Data Divide. 

The tasks that follow as a result of  the objective are: 
1. To identify the framework of  competences in the field of  Data 

Science on the basis of  a literature review and analysis of  world practices; 
2. To study the skills that the modern data specialist must possess, 

identified as key to successful implementation in the field and sought by 
organizations; 

3. To analyze the demand and supply of  specialists in the field of  
Data Science in Bulgaria. 

4. To develop a curriculum for training in a Master's degree program 
in Data Science, tailored simultaneously to the needs of  organizations and 
to the prior preparation of  potential applicants for training.  

The methods in the current work include: 
Literature analysis - publications on the problem in Bulgaria and 

abroad, academic, applied, labor market research statistics and forecasts for 
its development..  

Analysis of  job advertisements on major Bulgarian sites. 
Direct interviews with employers seeking suitable professionals 

and with industry representatives providing such services. 
Modeling related to the application of  competence-based teaching 

in pedagogical practice. 
Interviewing students. 
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Mathematical and statistical methods for analysis of  quantitative 
and qualitative data and verification of  dependencies.  

The scope of  the research is determined by the set tasks, the objec-
tive being to propose an educational model to meet the needs of  the 
Bulgarian labor market and the demand for data analysts from the 
Bulgarian industry. 

Significance of  the research 

The significance of  the problems addressed in this monograph is 
expressed in its practical focus. The study examined and identified the 
skills that a data analyst (Data Scientist) should possess. The study covers 
both literature research on the subject and business needs in Bulgaria. The 
study focuses on 4 categories of  skills: hard skills, soft skills, analytical 
skills and ethical skills. 

The curriculum of  the Master's program in Data Science has been 
developed in response to the demand for Big Data professionals on the 
Bulgarian market. The training program includes disciplines that build the 
necessary skills and competencies of  future data professionals, taking into 
account market needs, as well as generally accepted higher education 
practices. Building skills also implies the fitting of  certain pedagogical 
practices. 

Developing competences related to data science activities is still a 
major challenge. This is mainly due to the lack of  a single framework to 
guide the formation of  the professional profile of  data experts, as well as 
the lack of  historical experience in training professionals with the 
necessary competencies to be successful in the long term in a fast changing 
environment.  

Research periods 

The overall study has been conducted in several stages. The 
theoretical and conceptual stage is connected with the study of  literary 
sources on the problem in order to define the main terms and issue areas. 
In the course of  the project, the concept of  the research was developed, 
theoretical information and empirical data were accumulated for 
operationalization of  the competence model of  students in the specialty 
“Data Analysis and Management” at the Faculty of  Information Sciences 
at ULSIT (the University of  Library Studies and Information Technolo-
gies). This is reflected in the implementation of  the first, second and third 
research tasks.  

The experimental stage comprises modeling the system for the formation of  
professional competences in the field of  Data Science. The stage also includes 
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the creation of  a curriculum for the Master's program in Data Analysis and 
Management, focused on building professional competencies for working with 
Big Data. The 4th research task is in focus here. 

The final stage is related to the summary of  the results of  the study 
and the emphasis on parts of  it. Summary and conclusions have been 
formulated, areas for future research have been outlined. 

As an experimental base for the research has been used the Faculty 
of  Information Sciences at ULSIT. 

Structure of  the work 

Structurally, the monograph consists of  an introduction, four 
chapters, a conclusion, a list of  used literature, a glossary, a list of  figures, 
and a list of  tables.  

The first chapter is devoted to clarifying the framework of  research 
by defining the basic terms and building the conceptual apparatus. The 
chapter discusses the context and major challenges facing the industry in 
the current stage of  information and communication technologies 
development, related to the accumulation of  large amounts of  data in 
computer systems and the need to benefit from them. These new 
conditions have led to a new stage of  globalization and a new type of  
competitive challenge. The social aspects of  this new phase of  “digital di-
vide” – the inequality of  reaping the benefits of  big data – have also been 
examined..

Chapter Two provides an overview of  the literature and other 
information sources regarding the requirements for a specialist data 
analyst. The analysis has allowed us to identify the main categories of  
competences and skills that from today’s point of  view a data analyst must 
possess and which are recognized by employers. 

Chapter three looks at the different educational approaches and 
practices in training data analysts and addresses key aspects related to 
training students in data science programs. The chapter presents the results 
of  an empirical study concerning the analytical skills possessed by potential 
applicants for the Master’s program in Data Analysis and Management.  

Chapter four summarizes the results of  the study and provides a 
model for a curriculum in data science. The proposed Data Analysis and 
Management curriculum is based on the competence model and the 
formation of  the necessary competences for future data professionals.  
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 2001 . Laney [139] V-
(Volume, Variety, Velocity),  „ -
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,  (Velocity)

– , ,
,  (Variety)
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V- ,
 (Value)  (Veracity)  „3V“ . [78, 

103, 128, 153]. 
V- ,  [79, 
174]. . 1.1  „5V“ .

. 1.1. „5V“  (  Younas, 2018 [239]) 

-
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, ). -
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, , ,
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, .

.  2017 . Tom Shafer  42 V- ,
, :  (Virality),

(Venue),  (Vocabulary), (Vagueness) . [204]. -
, -

. -
.  Christozov, Toleva [55] -

,
, ,

. -
,
-

. ,
 Hollerith  90-  19. ,

60 -
-

 100 .

1.1.2.

 „ “
, , -

. -
, -

.  1.1 -
, ,

 „ “.  

 1.1.  „ “

Gartner, 2011 ,

 [35]. 
Gantz and 
Reinsel (IDC), 
2011

,

, /
 [104]. 

Beyer and 
Laney, 2012

, -
,

 [35]. 
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McKinsey
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Institute, 2012 
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, ,

 [153]. 
Cooper and 
Mell, 2012 

, ,
 ( )

, -
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IBM, 2012 -
 ( , , , , -

, .),
, -
.

 [128]. 
Dijcks, 2012  4 : , -

,  [82].
Intel, 2012 ,  [129]. 
Schroeck et al., 
2012

, ,
, -

-
 [201]. 

Boyd and 
Crawford, 2012 

, ,
,  [45].

Demchenko,
2013

, -
,

.
, , -

 ( . -
) -

 [78]. 
Microsoft, 2013 a a

,
 [159]. 

Mayer-
Schönberger 
and Cukier, 
2013

, -
, , -

: 1. ; 2. 
 ( ) ; 3. ,

-  [157]. 
Christozov and 
Toleva-
Stoimenova,
2014

,
, -

 ( ) [53]. 
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 „ “,  „ -
“ . -

, .
 „ “ ,  „ “ (node), 

 (properties)  (edges) ,
.

NoSQL MongoDB, Couchbase, Riak, 
Memcached, Redis, CouchDB, Hazelcast, Apache Cassandra HBase (

) Google BigTable Amazon Dynamo (
). Dynamo BigTable Cassandra,

Facebook.  Google  GFS + BigTable
Hadoop, Dynamo – Riak.

- , , -
CouchDB, MongoDB - RavenDB,  – 

- ,  Redis -  – 
Neo4j.  1.2 

.

 1.2. 

NoSQL
CouchDB, MongoDB, Apache Jackrabbit, RavenDB, Terrastore, Azure 
Cosmos

- Riak, Amazon Dynamo, Cassandra, BigTable, MemcacheDB, Redis, 
SimpleDB, Kyoto Cabinet, Tokyo Cabinet
Maria, Apache HBase, BigTable, Mnesia, Hypertable
Neo4j, Titan, OrientDB, AllegroGraph, InfoGrid, DEX, FlockDB, 
InfiniteGraph

.
.

. -
-

. -
, : Hadoop

Cassandra  Facebook, Twitter  Yahoo, 
SourceForge  Foursquare MongoDB.
Yahoo Sherpa,  Google – BigTable,  Amazon – Dynamo,

NoSQL .
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101

,
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.
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, ,
.

, -
, -

, , . -

.

, , -
,  [30]. 

-
.

 I -
, ,

.
 I 

-
.

, .
,  ( ) ,

,
. -

 [37]: 
,

:

 ( , -
, , );

;
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 ( , , -
, , ).

:

 ( , , -
, );

 ( , , );
 ( , , , -

).

, -
:

 ( );
 ( );
 ( , APT); 

 ( , );
 ( , );

„ “/  ( -
, );

 ( , , ,
). 

2.2.4.

,
, -

. ,
,

,  [44, 45]:  

?
,

?
?

?
 (

, -
) , -

 [33, 132]. -
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 [45]. 
 ( ), -

-
. -

, ,
,

 ( ),  ( . .
) [155]. 

-
 (General Data Protection Regulation, GDPR) -

,
-

.

25  2018 . , -
.

GDPR
 1995 . – -

 „ “, -
,

, .
, GDPR,

:
1. , ;
2. ;
3. ;
4. ;
5. ;
6. ;
7. .
GDPR -

: ,
,  ( ), -

, ,
.

.
, , -
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, -
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 „
“.

. , -
. ,

, GDPR -
,

 [219, 229]. , -
-

- ,  – -
,  („n = “). -

, -
-

,
.

, -
-

:
(1) ;
(2) ;
(3) ;
(4) ;
(5) .

, GDPR -
 (1), (2)  (5). 

-
.

 (
). GDPR -

, -
,

, . -
-

. GDPR -
, , .

.
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, , , -
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.

 ( , , -
. .), -

.
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. ,
GDPR

,
.

, -
. -

,
,

. ,
, -

, ,  (
).

,
 (

).
, -

,
.

, -
.

-
.
-

, , -
. GDPR , -

, . 4 : „ -
,
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,
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, -
, , -

, , ,
“. GDPR , -

 (  „ “) .

,
.

-
, -

, , -
, . -

,
, -

, , -
, , . .

,

GDPR.
, -

, -
.

,

GDPR [221]. 
, -

.

-
, ,

.
- -

, ,
GDPR, ,

 (  2.7). 
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-

GDPR
-

-
, -

-

.

.

.

.
.

-
.

.
-
,

-
.

; ;
;

.

( , , -
.).

-
.

; ;
;

; ;
(Data

ingestion);
(Data mining);

(Data preparation)

Provide data protection impact 
assessment.

;
; Data ingestion;

Data mining;
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-

.
-

-
.

-
-
-

.

.

Data preparation;
;

 2.7 ,
 –  ( )

( ) .

, -
. ,

, GDPR,
.

-
, -

 ( , ,
. .). , , -

,
,

, . -
, -

.
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2.3.

2.3.1.

-
,

 [105].  Wall Street Journal  2014 .
 [232]. , -

-
, -

- .
, , -

 [136]. -

- -
. -

,
,

 [141, 162]. 
 IBM ,  2020 . -

 61 799,  2% -
,

.
 McKinsey Global Institute [153] 

-
 250 000  2024 .  LinkedIn [60] 

 2017 
.  20- -

, .
 2012 – 2017 . -

 6,5 .
.

,
Davenport and Patil 

- .
, -

,
, . -
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, , -

 [75], 
, , , , -

,
, .

:

, , -
 [233]. -

-
, -

. e
 ( ).

-
, -

-
 [202].  

-
, -

, . -
, -

. ,
, , -

.

, .
 [126] , -

 – 88% ,  46% 
. , -

,
,  – -

. - -
 „ “  „ “.

-
, - ,

 „ “  „ “ (32%), ,
 „ “ (19%)  „ “ (16%).  

, -
, . -
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.

-

- ,
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.
100%  „ “

, .
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, ,
, , , , -

, . ( . 2.7). 

. 2.7. 

, -
. -

, a -
.
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,
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.
, -

 (AI) Deep Learning
. , Deep Learning

-
.

-
,

, -
 ( . 2.8).

. 2.8.

-
Python. -

. , -
, -

. ,
, . ,

Python ,
.

. 2.8, R Python.
, R -

, Python .
-

, .
-

SQL. ,
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.
SQL,

.
-  Valchanov, 

 „ “ [225]: 
-  – , ,

, , -
 70% ;

;
;

, -  4,5 -
;

R, Python SQL.
,

:
 – -

, ,
-

, ;
 – -

;
 – ,

, ;
 – 

.
 „ “

, , ,
.

, -
, -

.
.

.

,
. -

 „ “ (Junior), 
„ “ (Mid-Level)  „ -
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“ (Senior).  2.8 -
.

 2.8. 

 ( )

-  0  2 -
,

3

- 5 -
;

-
, , -

-
. , -

-
, .

-
,

.
- , -

, ,
, , -

.
, -

.
.

-
.

,
,  [160, 161]: 

,
, , ;

, ;

;
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,

;
;

/ / -
/ , -

.
-

.

.
- ,  „ -

“. , -
-

.

.

-
,

.
2.9 -

: ,  ( -
) , , , .

 2.9. ,

-

-

-
, -

,
-

-

(Python, R)
-

(Scala, Python, Java, 
C++)

-
 – 

-

,

 2 
 4 

-
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-

-
, -

-

-
, -

, -

-

Big Data frameworks 
(Hive, Spark, 
Hadoop)

(SPSS, SAS)

 (
,

, -
.)

-

( -
, -

.)

-
 – -

, -
 „

“ -  (  24% -
). -

 (62%), - -

(  14%). ,  „ -
“, : , ,

,
, .

-
-

, ,
, , -

, .
-

, , -
.

 2.9 ,
 2  4 .
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 Kdnuggets -
,

 [182]. , ,
-
-

, .
, - -

Python, R SQL,
.

,
, , ,

.

,
.

,
. ,

.
,

,  [194].
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.
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.
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. , ,
, -

.
-

,
.

,
-

, ,
. -

, , -
.

, -
.

3.1.

3.1.1.

-
,

.  [15, 196] -
:  (

);  (
- );

 ( ); -
;  ( -

); ; -
.
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, -
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. -
,  [15]:

;
-

;
;

-
;

;

 1956 . Benjamin Bloom 
, -

 [41].  „ “ -
.  Bloom 

.
, -

, , -  ( . 3.1).
 Bloom -

: , , ,
, ,  [41]: 

: , -
, , ,

.
-

, -
. - -

.
: -
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. -
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 ( ) .
.

 Bloom 
, - -

- ,
, -  ( .3.1 ). -

, .

)  Bloom b) Mo
Anderson  Krathwhol 

. 3.1. 
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 Anderson  Krathwhol (2001), .
3.1b),  „  Bloom“ [25]. 

, -
 „ “  „ “, -

, -
.

. -
,  (  „ “) -

. ,
- ,

, ,
, , -

,
. -

, , -
.

 Bloom -
 - , . -

,
 3.1 -

 Bloom 
.

 3.1.  Bloom 

, , , , , -
, ,

, , , , ,
,

, , , , -
, , , ,

, , , ,

, , , , ,
,

, , , , , -
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 Guilford (1955) -
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.
: , . . „ ,
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.
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.

Guilford  150 
. ,

, -
.  Guilford -

 Bloom. 
,  Dave 

(1970), Morzano (2000), Fink (2003) . -

.

3.1.2.

.
, ,

, , , -
, . .

-
.

(Data Driven) , . , -
 (Data Driven Culture), -

, -
. Booth  Hendrix 

, Data Driven Culture, -
, :

 – , , -
, ,

,
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.
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.  2015 .
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. -
, -

 „ “, -
:

1. ,
; -

, -
; .

2. , -
, , -

.
3.  – 

,
.

4. , , -
.

5.
.

6.
, .
 Dichev [81] -
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-
, , -

.
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.
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.
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/
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-

;

 ( ) -
.

-
;
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-
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( ) , -
. :

 – , , , -
, , -

, ;
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, , -

.  (
), ,

.
-

, , -
 ( ), .

 – , -
 ( ).
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 ( ), -
,
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-

: -
, -

 ( ), .
,

:
,  [ -

] [ : 25116002] – „ -

, -
.

-
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-
. -

, - .
-

, , -
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.
 3.3 -
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-
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-
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-
-

;

;

-
;

;

-
;
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;
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;
-

;

;
;
-

;
-

;
;

-

-
;

;
-

;

;
-

;
;

-
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-
-

;

;
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3.2.

3.2.1.

, . ,
, -

. -
.

 10 – 15 -
,

(Chief  Data Officer),  (Chief  Analytics Officer), -
 (data modelers) 

 (data miners) ,
- ,  (data engineers) -
 (business analysts).  

 (IDC) -
 181 000 -

-
 2018 .

-
 [60, 153, 189] 

-
.

.
,
, -

, -

. ,
, ,

-
.  2016 . -

 Park City Mathematics Institute (PCMI) 
,

 25 ,
, ,

 [227]. 
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, -
, , ,

, ,  [20, 
209, 218]. -

.  Oxford University 
,

.  University of  Cambridge , -
,

(http://mlg.eng.cam.ac.uk/?page_id=659). Imperial College London 
 – ,

, , , -
. -

,  EIT Digital (https://masterschool.eitdigital.eu/ 
programmes/dsc/).  

 European Data 
Science Academy (EDSA), -

 H202 (2015 – 2018). ,
. -

 Scuola Normale Superiore, University of  Pisa, Sant’ 
Anna School of  Advanced Studies  IMT School for Advanced 

(https://datasciencephd.eu/). - -
-

 Data Science Community. 
600 ,  „

“. -
 (Massive Open Online Courses, MOOC), -

,
, . -

 University of  Warwick,  „Big Data: Measuring 
and Predicting Human Behaviour“. Johns Hopkins University 

,  Stanford 
MOOC .

Zhang

 [242].
Song and Zhu (2016)  48 

, : , ,
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, -
 [209]. -

. -

,  Ohio State 
University. .
University of  Washington (http://data.washington.edu/education/IGERT/ 
index.html) ,

, .

, - ,
Columbia University (http://datascience.columbia.edu/certification).  

-
.  3.5 -

 Song and Zhu (2016), 

-
 [209].

 3.5. 

,

 7 
 (Data Mining) 7 

 5 
 4 

 4 
 4 

 4 
 3 

 3 
 2 

 2 
 2 

 (Exploratory Data 
An lysis) 10

 10 
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,

 9 
 8 

 8 
 6 

 (Information Retrieval) 5 
 4 

 4 
 3 

 3 
 3 

 2 
 (Data Cleaning) 2 

 2 
 2 

 II, 
,  ( ,

) , ,
,

-  [92]. -
-

 – -
. -

-
 ( , , -

.). -
 ( , -

).
( , Deep Learning), -

, -
.

, , -
, . -

, -
-

. -
, , -

.
, -

, -
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.  Yan ,

[238]. -
,

, , -
 – ,

 [115, 171, 172, 238]. 

-
, ,

.
Cleveland , -

,
-

,  [59]: 
: -

 – 25%; 
: ;

;
 – 20%; 

: ; ; -
 – 15%;  

:
 – 15%; 

: , -
,

 – 5%; 
: ; -

, ,
 – 20%. 

 Donoho -
- , -

 [85]: 
1. ;
2. ;
3. ;
4. ;
5. ;
6. .

. -
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,  (1) 
.

, -
,  (4). 

, -
-
,

.
 Hicks 

-
 [122]: 

-
;

;
, -

;
-

;
-

.
Song and Zhu ,

, -
 [209].

D  (Chief  Data Officer) . ,  CDO e 
, -

,
: , -

, , ,
, , .

, .
-

 (Cross Industry Standard Process for Data Mining, CRISP-DM) [49] – 
, , -

, , .
,

,  Hadoop 
 (Hbase, Hive, Pig, Mahout, Storm, Spark), NoSQL -

, , .



142

, , -

, -

. -
, -

, -
.

, .

 Hadoop 
NoSQL, ,

, ,
.

/ / ,
-

.
.

-

, -
 ( )  – 

,
, , .

. -
-

, . University of  Warwick 
 „Big Data: Measuring and Predicting Human Behaviour“. 

Stanford  MOOC . -
-

 Coursera (https://www.coursera.org/). 
 EDISON (Education for Data Intensive Science to Open 

New Science Frontiers) -
 „ “. -

 (EDISON Data Science Framework, 
EDSF) :

 (Data Science Competence Framework);
 (Data Science Body of  Knowledge);

 (Data Science Model Curriculum);
 (Data Science 

Professional profiles and Occupations Taxonomy);

(Data Science Taxonomy and Scientific Disciplines Classification).
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-
, ,

. -
-

 (European e-
Competence Framework, e-CF3.0) -

.
. 3.2 

:
, , -

;
: ;

;
, , ;

 ( -
)  (

).

. 3.2. 

(  Demechenko [76]) 
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. 3.3 
( )

, ,
.

 ( Research Data 
Management), .

. 3.3. 
 ( Demechenko [77]) 

- ,
,  EDISON 

, -
,

. ,

. -

:
(1)

,
,  Bloom; 

(2) ,
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. -
, -

 ACM/IEEE. 
DISON , -

. -
-

, , -

.

3.2.2.

, -
, -

, -

4.6. „ “. -
, -

,
(  2,  2.2).

(https://rsvu.mon.bg) , ,
,  5: 

 „ . “ ( ), -
 ( ),  ( ),

 „ “ ( )
 ( ). -

4.6. „ “ 3.8. „ -
“,

 3.6.
,  SoftUni 

, .
 Data Science 

 „ “.
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 3.6. 

-

-

4.6

Data Science ( )
- ,

„
“

-
 (Business Analytics)

3.8

 – 

( ) ,
,  „ -

“ . -
 „ “ (Data Science)“ 

 „ “, -
.

3.8. „ “ -
 2022 .

-
,  3.7 -

.
 4.6 -

- „  –  – 
“. ,  3.8 -

-
 ( . . „ “).

-
 4.6. ,

 „ “ (  3.8). 
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 3.7. ,
,

 4.6. 
„

“

 3.8.  
„ “

/ (1) (2)

    
   
   

    

-

    

    
   

   

    
 IoT     
 Data Science     

� � � �    

� � �  �  
, - � �  � �  

� � �  �  
� � � � �   
� � � �   

�   �  
�     

� �     
� �    

; � �    
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 4.6. 
„

“

 3.8.  
„ “

/ (1) (2)
� � �    

- � � �    

�     
�     

- �     
� �   

�     
- �     

� �    
�    
�  �  
 �   
 � �  
 �   
  �  
  �  

 3.8. ,  „ “

 50% 
 50% 

 50% 
 50% 

 100% 
 50% 

 100% 
 100% 
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- ,
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,
, .

3.3.

3.3.1.

 [59]. 

.  II -
, ,
,  – 

„ “ ( )  „ “ ( , -
, , .) , -

.
,

,
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 – , -
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,
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, , -
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, , -

, -
. -

, -
, -
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-

: , -
-

. :
1. -

?
2. , -

,
?

3.
,

?

,
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-
 ( ) . 3.4.

. 3.4. 

.
: -

-
. , -

, , -
.

:
-
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, -

.
 „ “, 

„ “  „ “,
,

- , , -
,  „ “  „ “.
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:

, ,
-

, .
 Bloom - -

. -
 Bloom.

-
 (California Critical Thinking 

Skills Test, CCTST). 
: , , ,  [97]. 

: ; ,
; , -

,  [97]. CCTST 
,

.
 Watson-

Glaser (Watson-Glaser Critical Thinking Appraisal, WGCTA),
, , , -

, .
WGCTA,  [234] 

.

Cornell Critical Thinking Tests, the Ennis-Weir Critical Thinking Essay 
Test, New Jersey Test of  Reasoning Skills  Ross Test of  Higher Cognitive Processes 
[90, 91]  Cornell (Cornell Critical Thinking Tests) , X 
Z, . -

, -
, , -

, -
, .  Ross (Ross Test 

of  Higher Cognitive Processes)
 Bloom, 

, .  105 -
.  Ennis-Weir (Ennis-Weir Critical 

Thinking Essay Test) ,
.  Cornell -

, , , -



153

 Ennis-Weir .
, -

, -
, ,

,
.

, , -
, .

-
.  Ennis 

,
, - . -

, , -
, ,

. Ennis ,

.
:

-
.

, ,

, -
/ , -
, , -

. -
:

 ( ,
 – 20 .);

;
 ( ,

);
 (

);
 ( , ).

: -

.
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1.  ( ), -

,
, , ;

2.
( ) (

, , ,
);

3.  ( );
4. -

 ( ), -
-

.
: -

: -
, . -

, -
.

 Likert .
– , .

-
.

:

, ,
-

 ( .  1).
:

,
,

, ,
. . -

.
: -

.
:

( , .), -
 ( )
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 „ “  „
“.  

: -
 2018 .  250 .

3.3.3.

-
, . -

,  ( )  „ -
“ .

-
, . -

.
-

.  235 -
.  32 .

 203 .
 81,2% (  3.9). 

 3.9. 

 187 21 166 
 48 11 37 
 235 32 203 

-
 „ “ ( -

 „ “, „
“, „ “),

 „ -
“  „ “. -

-
 3.10. -

,  94% 
,  6% 

.
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 3.10. 

%

 191 94,1
 7 3,4

 3 1,5
 2 1 
 203 100

 ( . 3.5): 
 ( ) – -
 „ “, „ -

“, „ “  „ -
“;

 ( ) – -
 „ -

“, „ “
„ “.

. 3.5. 

 22,1% 

- .  7,95% -
- -

.
,  ( -

 3.11). 
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 3.11. 

. *
? Crosstabulation 

22. -

?

0 8 35 43

14 61 39 114

3.

.

8 9 2 19

22 78 76 176

 5 : (1) ; (2) -
; (3) ; (4) 

(5) .
, ,

:
 (  6, 7, 16, 17  21); 

 (  10, 11, 12  13); 
 (  14  15); 
 (  5, 8, 9, 18, 19  20). 

 17 ,
, ,

 0 ,  4 – -
, .

-

, .
. ,

 X ,
, ,  X = {A  (2, A

(2),  (1),  (3)}  X = {2, 2,1, 3}. 

, -

(  3.12). 



158

 3.12. 

-

196 200 202 199
N 8 4 2 5

10,90 10,30 4,50 15,46
4,70 3,77 3,01 4,97

0 0 0 0
20 16 8 24

,
,

.
,  ± 

.
,  – . -

, -
.

 3.13. 

_

% %

29 14,2 14,8 14,8
111 54,4 56,6 71,4
56 27,5 28,6 100,0
196 96,1 100,0

System 8 3,9
204 100,0

 3.14. 

-

% %

26 12,7 13,0 13,0
142 69,6 71,0 84,0
32 15,7 16,0 100,0
200 98,0 100,0

System 4 2,0
204 100,0
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 3.15. 

% %

46 22,5 22,8 22,8
85 41,7 42,1 64,9
71 34,8 35,1 100,0
202 99,0 100,0

System 2 1,0
204 100,0

 3.16. 

_

 %  %

24 11,8 12,1 12,1
161 78,9 80,9 93,0
14 6,9 7,0 100,0
199 97,5 100,0

System 5 2,5
204 100,0

, -
, -

.

 3.17. , ,

-

 %  % %  % 
29 14,2 26 12,7 46 22,5 24 11,8
111 54,4 142 69,6 85 41,7 161 78,9
56 27,5 32 15,7 71 34,8 14 6,9
196 96,1 200 98 202 99 199 97,5

, -
, , -

, , ,
.

. ,
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, -

( , -
 – r = 0,133 p = 

0,065). -
 3.18. 

 3.18. 

- -

Pearson 1 0,332* 0,133 0,368*
Sig. (2-tailed) 0,000 0,065 0,000

N 194 195 192
Pearson 1 0,061 0,296*

Sig. (2-tailed) 0,388 0,000
N 200 196

Pearson 1 0,100
Sig. (2-tailed) 0,161

N 198
Pearson n 1

Sig. (2-tailed)

N

* Correlation is significant at the 0,01 level (2-tailed). 



161

 III 

,

, :
1. ,

. -
,

.
2. ,

, , . -

.
3. -

. -

.
4.

-
,

.
, -

-
.
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 IV.  

,

,

. ,
, -

, -
, , -

. -
-
-

.
-

, -
.

-
.

, -
, -

.
, .

-
 – ,

, , , . -
-

.
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4.1.

4.1.1. ,

, -
, ,

. , -
,

, , -
. - ,

, ,
,

, , -
.

, .

, -
. -

,

, -  (Activity Theory) [74, 
142, 191]. 

-
 80- . ,  „ -

, “.
, -

,
:

;
, ;

;
;

.

, , . . „ -
“ (Activity Triangle) [87, 88, 89, 186]. 

.
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. 4.1. 
(  Yan, Donghui & Davis, Gary, 2019 [238]) 

-
:

 – -
 ( ).

,
 ( );  

/  – , -
/ , -

 (
);

(
):

(1)  – -
,  R  Python; 
(2) ,

. , -
;

 – 
( ), ;

 – 
, : ; -

;
; ; -

;
 – -

, , , -
.
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-
,

.
, :

, , -
 ( -

). , -
- /
, - .

. , -
- , -

, :
, ;

- ;
, -

,
.

 Yan [238], 
,

,
,

, , -
,

. -
.

,
,

.
,

, , -
, .

-
,

, , -
.

-
, .
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, , , -
, , -

-
.

,
, .

 „
“ -

, ,
.

- ,
, ,

:
, -

;
, .

-
 [4]. , ,

 [169] -
.

Nikolov et al. , -
,  [169]:

 – , -

, ;
 – 
, .

( -
), . -

:
 – ,

 (
). -

,
, .

,
.
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 – -
,
. -

, .
,  – -

, ,

.
, -

, , ,
,

. -
,

. ,
-

,
, .

 – -
-

.
.

a a,
, . 4.2. 

. 4.2. 
,
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. -
-

, .

, ,
 „ -

“ :
-
-

.
-

, -
.

, , -
.

-
-

, -
.

„ “
.

4.1.2.

-
, :

;

;
.

,
 [5]: 

-  – -
;



170

-  ( )  – 
-

;
 – -

,
;

 – ,
,

-
.

-
.

. ,  – 
,

.
, -

. . 4.3. 

. 4.3. 
 [5] 

-

-
, -
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. - -

 „
“. ,

,  [5]: 

;
-

;
-

, -
.

-
 „ -

“  Bloom [41], 

.
-
-

 ( , , ), 

.
- -

-
:

-  – ,
;

-  –  ( )
.

-

,
, ,

, . -
,

- , -
,  8  16 . -

,  „ “,
 [169].

-
,
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.
-

, ,
.

-
:

-
-

.
, -

.
,

,  3.1.3 
,

 3. 

.

, -
. . -

 Nikolov et al. [169] -
 (  4.1.)

 4.1.  [169] 

 1  2 …  N

 1     
 2     

…     
 N     

 ( -
) , .

-
. ,

 „
“, ,

.
-

,
.
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, ,
. -

, , ,
,
,

. -
,

, -
.

, .
-

, . -

, -
. :

, -
;

,
.
, , -

, .
-

,
. -

, .
: -

, . -
, , , -

, , -
.

-
-

.
, -

.

.
/

. -
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, - .
,

, -
.

. -

.

,
.

4.1.3.

, , -
, ,

, -
,

. T -
-

.

.
,

, .
, , -

,
.

.

.

 [52]. 
-

.
-

. -
, -

, -
 [53]. 
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-
-

, -
.

,
. , -

, .
-

, -
( , , ).

,
 (Data Science), -

, -
 (Informing Science). 

, : -

-
?

,
 „ -

“,  „ “. -

,
.

:
, , -

;
;

-
.

,
- ,

(60%), ,  (31%). 
- -

 (6%), -
(3%). , -

 „ “,
 4.2. 
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 4.2. ,
 „ “

 ( )  ( )

-
-
-

-

-
-
-

-

-
-
-

-

-
-

-
-

-

-
-

- -
-

-
-

- -
- -

-

- SQL -
-

   

SAS ASP I -

-

-
-

   

-
-

-

    

, -
 3, ,

, ,
, -

-
, :
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 – , -
, , ;

 – , -
, , , .

-
 „ -

“, .
,

, .
, -

, -
, .

, -
,

. :

 „ “;
, ,

;

, ;
, -

 ( . 4.4.). 

. 4.4. -



178

,  4.2, 
, ,  ( . . -

) -
.

, -
 „ “ -

, ,
 „ “. -

, -
.

, -
, .

,
, -

 „ “, 
. ,

-
, .

 4.3. ,

-

,

/Data
Warehousing

. - -
-

-

*
/Data

Mining
-

-
*

*

 (CRM)

-

-

*

ERP
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,
 (55%) -  –  (23%) -

 (18%) . -
, , - , -

-
. , -

, , .

. 4.5. 

,  – „ -
“  „ “, 

, -
. , -

.
-
-

 „ -



180

“.
-

.

4.2.
 „

“

4.2.1.  – 

,
,

.

.

.

 „ -
“, -

.
,

,
. -

 ( . 4.6):
 – -

, ;
 – 

, ;
 – -

, ,
/ .;

 – 
.
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. 4.6. 

, -
 „ “ ,

,
.
, :

;

;

;

;
, , -

,
.

.
, , -

-

 [170].
-
-

 ( )  ( ).

.
,

 ( ) -
 [7]. , , -

.

:

;
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;
;

;
-

;
.

-
- .

 4.4. ,

- (3) (  – , . 60  1999 .) -
 „ “ -

, -
.

. 40. (1) -
.

(2)  15 -
.

 45 .
. 41. (1) -

, -
.

(2)
-

.
- (2) ( . – , . 60  1999 .,

. 39, . 48  2004 .)

,
-

, ,
.

- . 44 . (  – , . 48  2004 ., -
 2004/2005 .)

(1) -

-
.

(2)
, -

,
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- .
(3) , -

, -

.
(4)

,  ( ,
, , ), -

, -
.

(6) . 1  60 
,  30 , -

/
-

.

-

-

(2) ( . – , . 41  2007 .)
-

. -
, , -

/
.

(3)
,

:  (6,00),  (5,00), 
(4,00),  (3,00)  (2,00). 
(4) ,

-  (3,00). 
. 45. (1) ( . – , . 41  2007 .)

-
 „ “  „ -

“
.

-
:

 „ “;
, -
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,  15 
;

,
;

: , ,

;
, , -

, -  60 ,  30 
;

 ( -
), -

.
 „

“ , -
.

4.2.2.

-
, .

-
 [168], -

 – .
,

 „ “  „ -
“ :

;
;

.
-

,
, .

,
 ( . 4.7). 

,
,

, .
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. 4.7.  – 

.
 „ “

(  5) , -
 ( )

:
;

;
;

;
.

,
, : „ -

,
, , -

; , ; -
, ,

, -
“ ( -

,  5).
,

, :
;
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, , -
, ;

-
;

-
;

, , -
, - ,

;

; -
.

-
:

-
;

;
;

, -
;

,
.

,

, , -
, .

,
, , .

 5 .

.

„ “ -
 4. „ , “

,  4.6. „ -



187

“,
 „ “ . -

-
, , -

. -
 II ,

-
. -

, .
.
,

: , , -
 (  4.1),  – 

,
 (  4.2).

,
,

, -
.

„ “.
, ,

-
:

 – , -
;

 – 
 1 ECTS  25 ;

 – -
:

o :  – ; :  – -
,  – , – ;
o : -

; , ,
.;  ( -

, , , );
;

 – 
:  ( , , .); -

; .
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. -
 ( ,

) .

 4.5. 

-

-

( .)

-

 ( .)

-

-

 ( .)

-

, -

-

(  +  + )

,

„ “ 12

10
(*

 3 
 4.) 

1 16 

-
 „ -

“ 8

10
(*

 3 
 4.) 

1 12 

-
-

. ,
, :
;

;
;

;
;

 SQL. 

, , -
 900 .  160 

, 120 – ,  620 – -
.

 4.6. 
, -

,  4.7. 
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 4.6. ,

-
-

ECTS

-

-

1-

1. 1 5 125 35 20 15 0 90 

2.  1 5 125 35 20 15 0 90 

3. (Data Warehousing) 1 5 125 35 20 15 0 90 

4.  (Data 
Mining) 1 5 125 35 20 15 0 90 

5. . 1 5 125 35 20 15 0 90 

6. * 1 3 75 35 20 15 0 40 

7. -
* 1 3 75 35 20 15 0 40 

8.  1 5 125 35 20 15 0 90 
 1- 36 900 280 160 120 0 620 8

 4.7. ,

-
ECTS

-

2-

1 2 5 125 35 20 15 0 90 
- 2 5 125 35 20 15 0 90 

- 2 5 125 35 20 15 0 90 

* 2 3 125 35 20 15 0 40 

* 2 3 75 35 20 15 0 40 

2 5 75 35 20 15 0 90 
2 5 125 35 20 15 0 90 

- 2 5 125 35 20 15 0 90 /

 2- 36 900 280 160 120 0 620 7  + /

.
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 4.8. ,

ECTS

-
-

-

 3-

III 15 375 0 0 0 0 375 

 III 15 375 0 0 0 0 375 

 3- 30 750 0 0 0 0 750
 + 

-
, .

.

,
, , , -

. -
, -

, , , -
, .

-
, -

.

.

,
. -

,
.

4.2.3.

-
, .

.
-

, . -

, -
.
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,
.

, -
. , -

, ,
.

 „ “, -
-

,  ( -
-

).  
,

, -
, .

,

.
 ( ):

;
;

.
-

.
 „ “. 

.

,
, . -

-
, ,

, .
.

,
„ “ . .

,
-

. : ;
; ; ;

, .
,
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, , ,
. . ,

.

,  „ -
“. -

, :
;

;
;

;
.
-

,
, .
 4.9. 

 „ “.

 4.9. 
 „ “
/ ,

-
-
-

-
; -

-

-
; -

,
, -

„ -
“;

„
. -
“

-

-

-

-

, -
, ,

-
, ,

„ “;
„

“

-

-
-

-
-

,
-
-

-
, -

-

-

,

, ,
;

-
,

-

-
,
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 „ “, ,
, -

 ( ), , -
. -

 „ . “
,

 ( ). -

.
, -

; , ,
.

, , -
 „ “  „ “.

, -
. ,

,
 ( ,

,
), , -

-
.

.
 „ “ -

, , -
:

- ; -
,

, , ;

, .
.

, ,
, , -

, . -
,

.

.
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4.3.  „
“

4.3.1.

-
. ,

. : -
; -

; -
;

. , ,
,

.

„ “ :
, -

 „ “ ;
,

, , -
.

, - :

, ,
;

-
;

 ( ) -
 ( ) -

,
,

.

, -
.

-
.

:
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?

?
, -

?
?

,
?

:
, ,

, -
;

, -
.

-
.

- , -
-

 „ -
“ ( .  6). -

:
 – 

,
;

 – ,
, -

.
 „ “ -

 „ “
-

.  – -

. -
,

.

, ,
.
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 10 . -

.

 4.10. ,
 „ “

1.  3  
2. - 3 3 

3. , -
, , - 3 3 

4.  –  3 3 
5.  –  3 3 
6.  (Data Warehousing) – 3 4 

7.  (Data Mining) – - 3 4 

8.  3 4 
9.  (R, Python, Minors) 3 3 
10.  Data Science. 3 3 

, -
,  60 ,

 30  30 – . ,
-

.  „ “
.

-
.

, -
, , -

.
, , , -

. -
-

. -
, -
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.
, -

.

4.3.2.
„ “

, .
[169] -

. -
, ,

, -
, . -

, , -
.

. 4.8. ,

,
„ “, ,

 7 .
,

, , -
,

-
.
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 „ -
“,  „ -

“.
-
-

,
,  „ -

“. -
:

;
-

,
;

 1950 .
;

,
;

,
,

,  Big Data 
Challenge;  

, -
,
,  „ “, -

;
, -

 Data Mining; 
, -

,  Machine Learning; 
, , ,

,
.

,

-
, -

 [2]  [12]: 
;
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;
;

;
.

, -
, .  [6]. 

, , , -
, ,

, .
, -

. -
, -

,
, .

-
 [6]. 

 ( )

. -

. , -
 [158]. 

-
. , -

 [6]. 

.
, .

. -
-

. -
.
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-
. -

, . -
, , ,

. -
, -

.
 [6]:

;
;

;
 ( ,

);
;

.

-
.

,
,

.

,

-
, - -
. , -

.
. -

, -
.

. -
. -

,
 „ “  „ “  [6]. 
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,

„ “

,
, :

 – 
,

;
 – ,

, -
.

,  „

“

, ,
 [6]: 

 – 
, ,

. -
, .

- ;
 – -

;
 – . -

,
, .

.
;

 – , , ., -
,

;
– -

;
 – .

, ,
 [6]: 

 – -
;

, -
;
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, , ;

;
 – 

;
 – 

. -
;

 – 
, ,

, ;
 – , -

-
, .

,
, ;

„ “ – ,
,

.
,

. ,
;

 – .
, -

-
, ;

 – -
.

. -
, -

 – , ;
 – :

, , .
-

, ;
 – -

, -
;
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 – -
, .

, , -
,  [6]: 

;
-

;
, „ “, .;

 – -

.

“ ”

, -
 „ -

“ ,  4.11, 
.

 4.11. 
 „ “

1. - -
, -

-
 „

“

:
 1.

(Volume).
-

. -

 1: :
 1893 

.; 

 2: ,
 – , Rapid Selector 

 2.  (Velocity). 
-

:  1800 .
21. .

 3: , -

-

 3.  (Variety). 
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,
: „3V“  Gartner 

2. -
 Data Science  
:
;

3. -
:
;

;
;

;

2. -
-

-

,

-

– „ “  „ “ .

. -
, , -

,

:
;

-
;

;
;

-

 (Machine 
Learning)

-

Deep Learning 
 (Supervised) -

 (Unsupervised) 

: -
.

(tacit)
(explicit)
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3. -
-

,
,

, -
,  1950 .

-

-

 – , -
,

, ,
-

 – 
.

 – -
 SQL 

 „Bug 
2000“

21. : ,
, -

,

4.  – , -
-

 – 

:
, -

-

-

-

:
„ “ ;

:
;

;

5.  – -
, -

-
,

, -
 Big Data Challenge 

:
„3V“, „5V“  „V“-

:
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-

-

6. -
 (Data 

Warehouses) – -

,
-

, -

,
 „ “, 

-

 ETL (Extract – 
Transform – Load) 

:
;

: MS Power BI, 
Tableau, Click 

7.
(Data Mining) – -

-

-
,

 Data Mining

:
 „ “ -

;

;
;
;

-

8. -
,

, -
 Machine Learning 

-
 (Statistical Machine 

Learning): -
,

Deep Learning: 
„ “ ( -

) . -

-
 (Supervised Machine 
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Learning)

 (Unsupervised 
Machine Learning) 

 (Training 
and Testing Samples 

9. -
 (R, Python, Data 

Miners)
,
, ,

, , -

 R , -
-

 – 
. RMiner 
 Python, 

Panda  Anaconda 
Rapid Miner, Knime, Orange 

.
10.

 Data Science. 
 Data Science -

-

-

, -
-
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 IV 
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1. -
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2. -
.

3. -
.

4.  „
“, -

.
5.  „

“ , -
.

, -
, ,
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.

2. ,
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,

,
, .
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.
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1.

.
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, -
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5.
,

?
�

10%  1  5. 
�

-
-

.
� -

.
6.  1994 .

-
 1975 -

.
85% ,

. -
 43%  24% .

-
?

� .
� .
� -

.
� -

.

7. - ,
9402293254, , -

 „ “
,

-
.

, -
. ?

�
� -

�

�
8.  100 

. -
 24 ,

-
?

� 125 
� 250 
� 500 
� 2500 

9.  80 
km/h. -

 30 min? 

� 15 km 
� 30 km 
� 40 km 
� 80 km 
� e
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�
�

11. .
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�
�
�
�
�
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15.  „
,
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�
�

16. -
, -

 OTTFFSS?
�
�
� W 
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17.
:

�

�

�
18. , .  30 ., 

 10 . -
 5 ., ,  � .

,  5 . ,
 2 .  1 . .
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 2. 

. -

.

1.

 17 ,
 ( , ,

), ,  0 ,
4 – , .

2.

, .

3.

-
:

Statistics

-

Valid 196 200 202 199
N

Missing 8 4 2 5
Mean 10,90 10,30 4,50 15,46
Std. Deviation 4,70 3,77 3,01 4,97
Minimum 0 0 0 0
Maximum 20 16 8 24

4.

,
,

.
,  ± -

. ,
 – . -

:
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_gr

Frequency Percent
Valid 

Percent
Cumulative

Percent

29 14,2 14,8 14,8
111 54,4 56,6 71,4
56 27,5 28,6 100,0

Valid

Total 196 96,1 100,0
Missing System 8 3,9
Total 204 100,0

- _gr

Frequency Percent
Valid 

Percent
Cumulative

Percent

26 12,7 13,0 13,0
142 69,6 71,0 84,0
32 15,7 16,0 100,0

Valid

Total 200 98,0 100,0
Missing System 4 2,0
Total 204 100,0

_gr

Frequency Percent
Valid 

Percent
Cumulative

Percent

46 22,5 22,8 22,8
85 41,7 42,1 64,9
71 34,8 35,1 100,0

Valid

Total 202 99,0 100,0
Missing System 2 1,0
Total 204 100,0

_gr

Frequency Percent
Valid 

Percent
Cumulative

Percent

24 11,8 12,1 12,1
161 78,9 80,9 93,0
14 6,9 7,0 100,0

Valid

Total 199 97,5 100,0
Missing System 5 2,5
Total 204 100,0
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5.  (r )

Correlations

-

-

- - -

Pearson 

Correlation

1 0,332* 0,133 0,368*

Sig. (2-tailed) 0,000 0,065 0,000

N 194 195 192
Pearson 

Correlation

1 0,061 0,296*

Sig. (2-tailed) 0,388 0,000

-

N 200 196
Pearson 

Correlation

1 0,100

Sig. (2-tailed) 0,161
N 198
Pearson 

Correlation

1

Sig. (2-tailed)

-

N

* Correlation is significant at the 0,01 level (2-tailed). 

,
,

, , , -
.

. , ,
, -

 (
,

 – r = 0,133 p = 0,065). 
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 4. 

„ “

4.1. ,  „ “

 „ “

: 4. ,
: 4.6. „ “

:
( ,  „ “

)
:

- :
: 1  (3 )

:

: .  2018 .
:

-
-

-

ECTS

-

1-
1. 1 5 125 60 30 30 0 65 
2.  1 5 125 60 30 30 0 65 
3.  (Data 

warehousing) 1 5 125 60 30 30 0 65 
4.  (Data

mining) 1 5 125 60 30 30 0 65 
5. . 1 5 125 60 30 30 0 65 
6.  1 5 125 60 30 30 0 65 

 1- 30 750 360 180 180 0 390 6
2-

1.  2 5 125 60 30 30 0 65 
2. - 2 5 125 60 30 30 0 65 
3. 2 5 125 60 30 30 0 65 
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-
-

-

ECTS

-

4.  2 5 125 60 30 30 0 65 
5.  2 5 125 60 30 30 0 65 
6. - 2 5 125 60 30 30 0 65 /

 2- 30 750 360 180 180 0 390 5  + /
3-

1. 3 15 375 0 0 0 0 375 
2.  3 15 375 0 0 0 0 375 

 3- 30 750 0 0 0 0 750  + 

- -

ECTS

- -
-

-

1-
1.  1 5 125 60 30 30 0 65 
2.  1 5 125 60 30 30 0 65 
3. 1 5 125 60 30 30 0 65 

2-
1. 2 5 125 60 30 30 0 65 
2. ERP  2 5 125 60 30 30 0 65 
3. 2 5 125 60 30 30 0 65 
4. 2 5 125 60 30 30 0 65 
5. 2 5 125 60 30 30 0 65 
6.  2 5 125 60 30 30 0 65 
7. -

 (CRM) 2 5 125 60 30 30 0 65 

- -

ECTS

-
-

2-

2 5 125 60 30 30 0 65 
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ECTS -

( )

1 30 750 360 180 180 0 390 24
2 30 750 360 180 180 0 390 24
3 30 750 0 0 0 0 750 0

90 2250 720 360 360 0 1530   

-
/

- /

1 6 5 1 6 0 
2 6 3 3 5 1 

3  +  + 0  + 0
12 + 
+

8 + 1 
+ 1 

4
11 + 1 
+ 1 

0

-
14 10 4 13 1

:

: – ; : – ,
– , – .

: ; -
, ,

.;  ( , , -
, ); .

 – :  – ; –
( :  – , , . .); 

 – ;  – .
1 ECTS = 25 

 ( ).

* -
.

* -
 ( ) , , -

, .  10 .
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4.2. ,  „ “

 „ “

: 4. ,

: 4.6. „

“

:
( ,  „ “ -

)

:
- :

: 1  (3 )

:

: .  2018 .

:

- -

ECTS

-

- -

1-

1.
- 1 5 125 60 30 30 0 65 

2.  1 5 125 60 30 30 0 65 
3.

 (Data 
warehousing)

1 5 125 60 30 30 0 65 

4.
 (Data 

mining)
1 5 125 60 30 30 0 65 

5.
. - 1 5 125 60 30 30 0 65 
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6.
* 1 3 75 60 30 30 0 15 

7. -

*
1 3 75 60 30 30 0 15 

8. 1 5 125 60 30 30 0 65 

 1-
36 900 480 240 240 0 420 8

2-

1. -
2 5 125 60 30 30 0 65 

2.
- 2 5 125 60 30 30 0 65 

3.
- 2 5 125 60 30 30 0 65 

4. *
2 3 125 60 30 30 0 65 

5. -

*
2 3 75 60 30 30 0 15 

6.
2 5 75 60 30 30 0 15 

7.
2 5 125 60 30 30 0 65 

8.
-
- 2 5 125 60 30 30 0 65 /

 2-
36 900 480 240 240 0 420

7  + 

/

3-

1.
-

III 15 375 0 0 0 0 375 

2. III 15 375 0 0 0 0 375 

 3-
30 750 0 0 0 0 750

 + 
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- -

ECTS

- -

- -

-

1-

1.  1 5 125 60 30 30 0 65 
2.  1 5 125 60 30 30 0 65 
3. 1 5 125 60 30 30 0 65 

2-

1. 2 5 125 60 30 30 0 65 

2. ERP  2 5 125 60 30 30 0 65 
3. 2 5 125 60 30 30 0 65 

4. 2 5 125 60 30 30 0 65 

5. 2 5 125 60 30 30 0 65 

6.  2 5 125 60 30 30 0 65 
7. -

 (CRM) 2 5 125 60 30 30 0 65 

-- -

ECTS

-

   
2-

2 5 125 60 30 30 0 65 
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. -
-

( )

-
ECTS

-

1 36 900 480 240 240 0 420 32
2 36 900 480 240 240 0 420 32
3 30 750 0 0 0 0 750 0

102 2550 960 480 480 0 1590

- -
/

- -
/

1 8 7 1 8 0 
2 8 5 3 7 1 
3  +  + 0  + 0

16 + 
+

12 + 1 +
1

4
15 + 1 
+ 1 

0

-
18 14 4 17 1

:

: – ; : – ,
– , – .
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, );
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1330 6012 ,
1330 6005 ,
2521 6001 ,
2529 6003 ,
2529 6006 ,
2529 6002 ,

-
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 6. 
 „

 (DATA SCIENCE)“ 

1784 , . „ “  119

: unibit@unibit.bg

      
      :

      ( . - . )

 „ “

4.6.
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1.  – , -
, ,  ( )

 – -
, Data Science .

 – ,
, -

Data Science.

Data Science.

, -

. -
Data Science.

-
, , -

-
Data Science.

2.

:  – 
:

3.  (
)  ( )

, , ,
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4.

-

1  3  

2 - 3 3 

3
,

, , 3 3 

4  –  3 3 
5  –  3 3 

6  (Data warehousing) – 3 4 

7 (Data Mining) – - 3 4 

8  3 4 
9  (R, Python, Minors) 3 3 

10 Data Science. - 3 3 

5.  (
)

,

6.
,

7.
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 7. 

:

„ “ (DATA SCIENCE)

:

 1  

: , -
 „

“.

:

1.
 1.  (Volume). 

.
o  1: :

1893 ., -
.

o  2: ,  – , Rapid Selector 
 2.  (Velocity). 

:  1800 .  21. .
o  3: , -

 3.  (Variety). ,
: „3V“  Gartner 

2.  Data Science  

o
o

3.
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:

„ “ (DATA SCIENCE)

:

 2 

:

,
.

:

1.  – 
„ “  „ “ .

2. . -
, , ,

3. :

4.  (Machine Learning) 

Deep Learning 
 (Supervised) 

 (Unsupervised) 
5. : . -

 (tacit)  (explicit) 
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 3
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: , ,  1950 . -
.

:
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5.  –  SQL 
6.
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:

„ “ (DATA SCIENCE)

:
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-
,  Big Data Challenge.  

:

1.  „ “: „3V“, „5V“ V-
2.
3.

4.
5.
6.
7.
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:

„ “ (DATA SCIENCE)

:

 6
 (Data Warehouses) – 

: , -
,

,  „ “, -
.

:

1. .

2.
3.
4.  ETL (extract-transform-load) 
5. :

6.
7. : MS Power BI, Tableau, Click  
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:

„ “ (DATA SCIENCE)

:

 7
 (Data Mining) – 

: , -
 Data Mining. 

:

1. :

2.
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:

„ “ (DATA SCIENCE)

:

 8

: , -
,  Machine Learning. 

:
1.  (Statistical Machine Learning): 

,
2. Deep Learning:  „ “ ( )

.
3.  (Supervised Machine Learning) 
4.  (Unsupervised Machine 

Learning) 
5.  – training and testing samples 
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:

„ “ (DATA SCIENCE)

:

 9
 (R, Python, Data Miners)

: ,
, , ,

.

:

1.  R ,
– . RMiner 

2.  Python,  Panda  Anaconda 
3. Rapid Miner, Knime, Orange .
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:

„ “ (DATA SCIENCE)

:

 10
 Data Science. 

:  „ “

- .

:

1. Data Science 
2. -
3. -

, , -
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-

ADV Advanced Data Visualization 
AI Artificial Intelligence  
CCTST California Critical Thinking Skills Test 
CDO Chief  Data Officer 
DB Data Base 
DL Deep Learning 
DQP Degree Qualification Profile 
EDA Exploratory Data Analysis 
EDM Educational Data Mining 
EDSA European Data Science Academy 
ESCO European Skills Competences and Occupations ( -

, -
, )
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GDPR General Data Protection Regulation 
JSON JavaScript Object Notation 
IDC International Data Corporation 
LINQ Language-Integrated Query  
LDAP Lightweight Directory Access Protocol 
MDX Multidimensional Expressions 
MOOC Massive Open Online Courses 
NoSQL  Not only SQL 
OLAP Online Analytical Processing 
ROC Receiver Operating Characteristic 
SQL Structured Query Language 
WGCTA Watson-Glaser Critical Thinking Appraisal 
XML eXtensible Markup Language 
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