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ʌɻʇɽ 

ɸʩʦʮʠʘʮʠʷ ñʈʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦò ʧʨʦʚʝʞʜʘ 
ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ 
ʦʙʱʝʩʪʚʦ ʟʘ ʚʪʦʨʠ ʧʲʪ. ʀ ʜʚʘʪʘ ʧʲʪʠ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘ 
ʚ ʛʨ. ʇʣʦʚʜʠʚ.  

ɽʜʚʘ ʣʠ ʝ ʥʫʞʥʦ ʜʘ ʦʙʩʲʞʜʘʤʝ ʚʘʞʥʦʩʪʪʘ ʥʘ ʪʝʤʘʪʘ. ʄʠʩʣʷ, ʯʝ 
ʤʥʦʟʠʥʩʪʚʦʪʦ ʩʤʝ ʥʘʷʩʥʦ, ʯʝ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʥʝ ʝ 
ʩʲʚʲʨʰʝʥʥʘ ʠ ʥʝ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʧʨʝʜʩʪʦʷʱʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ. 
ʉʲʱʝʩʪʚʝʥʠ ʨʘʟʣʠʯʠʷ ʠʤʘ ʚ ʤʥʝʥʠʷʪʘ ʟʘ ʧʦʪʨʝʙʥʦʩʪʠʪʝ ʠ ʢʘʢʚʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʜʧʨʠʝʤʝ. ɼʘ ʩʝ ʥʘʜʷʚʘʤʝ, ʯʝ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʱʝ 
ʩʧʦʤʦʛʥʝ, ʘʢʦ ʥʝ ʜʘ ʩʝ ʥʘʤʝʨʠ ʧʨʘʚʠʣʥʠʷ ʧʲʪ, ʪʦ ʧʦʥʝ ʜʘ ʩʝ ʠʟʷʩʥʷʪ 
ʥʷʢʦʠ ʦʪ ʧʨʦʙʣʝʤʠʪʝ, ʢʦʠʪʦ ʧʨʝʜʩʪʦʠ ʜʘ ʩʝ ʨʝʰʘʚʘʪ, ʜʘ ʩʝ ʠʟʷʩʥʷʪ 
ʨʘʟʣʠʯʥʠʪʝ ʤʥʝʥʠʷ.  

ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʜʚʘ ʜʥʠ. ʇʲʨʚʠʷʪ 
ʜʝʥ ʝ ʧʦʩʚʝʪʝʥ ʥʘ ʜʦʢʣʘʜʠ ʧʦ ʦʙʱʠ ʧʨʦʙʣʝʤʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘ 
ʜʦʢʣʘʜʠ, ʩʚʲʨʟʘʥʠ ʩ ʚʠʩʰʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. ɼʝʥʷʪ ʟʘʚʲʨʰʚʘ ʩ ʦʙʱʘ 
ʜʠʩʢʫʩʠʷ ʧʦ ʪʝʟʠ ʧʨʦʙʣʝʤʠ. ɺʪʦʨʠʷʪ ʜʝʥ ʝ ʧʦʩʚʝʪʝʥ ʥʘ ʜʦʢʣʘʜʠ ʠ 
ʜʠʩʢʫʩʠʷ ʧʦ ʚʲʧʨʦʩʠʪʝ ʥʘ ʩʨʝʜʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ.  

ʈʘʜʦʩʪʥʦ ʝ, ʯʝ  ʟʘ ʫʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʧʨʝʜʩʪʘʚʠʭʘ 
ʜʦʢʣʘʜʠ ʨʝʜʠʮʘ ʢʦʣʝʛʠ ï ʫʯʠʪʝʣʠ ʠ ʜʦʨʠ ʜʚʘʤʘ ʩʪʫʜʝʥʪʠ. 
ʇʨʝʦʙʣʘʜʘʚʘʪ ʜʦʢʣʘʜʠ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ, ʥʦ ʠʤʘ ʠ ʜʦʢʣʘʜʠ ʦʪ ʩʧʝʮʠʘʣʠʩʪʠ ʦʪ ʜʨʫʛʠ 
ʦʙʣʘʩʪʠ.  

ʂʦʥʬʝʨʝʥʮʠʷʪʘ ʝ ʜʦʩʪʲʧʥʘ (ʙʝʟ ʪʘʢʩʘ) ʟʘ ʚʩʠʯʢʠ ʞʝʣʘʝʱʠ 
ʫʯʘʩʪʥʠʮʠ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʧʨʝʜʩʪʘʚʷʪ ʜʦʢʣʘʜʠ. ʉʙʦʨʥʠʢʲʪ ʩ 
ʤʘʪʝʨʠʘʣʠ ʦʪ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʫʯʘʩʪʥʠʮʠʪʝ ʠ ʟʘ 
ʥʷʢʦʠ ʙʠʙʣʠʦʪʝʢʠ. 

ɺʩʠʯʢʠ ʚʢʣʶʯʝʥʠ ʚ ʩʙʦʨʥʠʢʘ ʜʦʢʣʘʜʠ, ʩʨʝʜ ʘʚʪʦʨʠʪʝ ʥʘ ʢʦʠʪʦ 
ʥʷʤʘ ʯʣʝʥʦʚʝ ʥʘ ʧʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ, ʠʤʘʪ ʧʦʣʦʞʠʪʝʣʥʠ ʨʝʮʝʥʟʠʠ 
ʦʪ ʜʚʘʤʘ ʯʣʝʥʦʚʝ ʥʘ ʧʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ. ɼʦʢʣʘʜʠʪʝ ʠ 
ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʤʘʪʝʨʠʘʣʠ ʟʘ ʜʠʩʢʫʩʠʠʪʝ ʩʘ ʦʪʧʝʯʘʪʘʥʠ ʩʧʦʨʝʜ 
ʨʝʜʘ ʠʤ ʚ ʧʨʦʛʨʘʤʘʪʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ ʚ ʜʚʘ ʨʘʟʜʝʣʘ ï ʜʦʢʣʘʜʠ ʧʦ 
ʧʦʢʘʥʘ ʠ ʜʦʢʣʘʜʠ. ɺ ʩʙʦʨʥʠʢʘ ʩʘ ʚʢʣʶʯʝʥʠ ʠ ʥʷʢʦʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʤʘʪʝʨʠʘʣʠ. 
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ɹʣʘʛʦʜʘʨʷ ʥʘ ʚʩʠʯʢʠ, ʢʦʠʪʦ ʧʨʦʷʚʠʭʘ ʠʥʪʝʨʝʩ ʢʲʤ ʢʦʥʬʝʨʝʥʮʠʷʪʘ 
ʠ ʧʨʝʜʩʪʘʚʠʭʘ ʜʦʢʣʘʜʠ.  

ʆʨʛʘʥʠʟʠʨʘʥʝʪʦ ʠ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʝ ʩʚʲʨʟʘʥʦ ʩʲʩ 
ʟʥʘʯʠʪʝʣʥʠ ʫʩʠʣʠʷ. ɹʣʘʛʦʜʘʨʷ ʤʥʦʛʦ ʟʘ ʧʦʣʦʞʝʥʠʷ (ʥʘʧʲʣʥʦ 
ʙʝʟʚʲʟʤʝʟʜʥʦ) ʢʚʘʣʠʬʠʮʠʨʘʥ ʪʨʫʜ ʥʘ ʢʦʣʝʛʠʪʝ, ʯʣʝʥʦʚʝ ʥʘ 
ʧʨʦʛʨʘʤʥʠʷ ʢʦʤʠʪʝʪ. ʆʩʦʙʝʥʦ ʙʣʘʛʦʜʘʨʷ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʠʷ 
ʢʦʤʠʪʝʪ ʠ ʥʘ ʥʝʛʦʚʠʷ ʧʨʝʜʩʝʜʘʪʝʣ ʛ-ʥ ɻ. ɺʨʘʛʦʚ, ʢʦʡʪʦ ʝ ʚ ʦʩʥʦʚʘʪʘ 
ʥʘ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ.  

ɹʣʘʛʦʜʘʨʷ ʤʥʦʛʦ ʟʘ ʜʦʤʘʢʠʥʩʪʚʦʪʦ ʥʘ ʉʜʨʫʞʝʥʠʝ Ăʈʝʛʠʦʥʘʣʥʠ 
ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʩʲʶʟʠ ï ʇʣʦʚʜʠʚò ʠ ʥʘ ʛ-ʥ ɺ. ʀʛʨʘʯʝʚ ʟʘ 
ʣʶʙʝʟʥʦʪʦ ʠʟʜʘʚʘʥʝ ʥʘ ʩʙʦʨʥʠʢʘ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. 

ʇʦʞʝʣʘʚʘʤ ʫʩʧʝʭʠ ʥʘ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʚ ʢʦʥʬʝʨʝʥʮʠʷʪʘ. 

 
ʇ. ɹʲʨʥʝʚ  
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Abstract: The starting point of this paper is the conviction that research and university 
education are tightly connected. It presents the main research directions carried out in 
Bulgaria in the recent years in the area of software and services. Following the ACM 
Computing Classification and taking into account the IEEEôs Software Engineering Body of 
Knowledge (SWEBOK), the authors classify the topics of the research efforts in the area. 
Then the research activities of the academic community are analyzed and discussed1. 

Key words: software and services, research, education 

1. Introduction 

There are many evidences around the world demonstrating that the higher the 
level of research in a university - the better the quality of education. One of the most 
brilliant examples comes from our area of interest and is the Carnegie-Melon 
University and the SEI - the Software Engineering Institute belonging to it. No doubt 
that this university offers highly rated programs and education of very good quality in 
computing and particularly in Software engineering. Simultaneously, SEI is 
considered as the world leading research and innovation institution in Software 
engineering. 

The main goal of the SISTER EC FP7 project (ñStrengthening the IST Research 
Capacity of Sofia Universityò) is to develop the Faculty of Mathematics and 
Informatics (FMI) as a Leading Center in South Eastern Europe (SEE) in research, 
innovation and training in the area of ICT and more specifically in Software and 
Services (S&S), as well as in a few other close areas. One of the main tasks in this 
context is "Determining joint research agenda in S&S". The purpose of this task 
is to enable the FMI research group in S&S to capitalize on existing research 
capacities, while providing a strategy for harmonization of research focus. It will 
identify topics of S&S research that (i) constitute research urgencies at European 

                                                 
1
 The work reported in this paper is partially supported by the SISTER project, funded by the European 

Commission in FP7-SP4 Capacities via agreement no. 205030. 
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levels (ii) map on local and regional interests and capacities, and (iii) are in the 
research focus of FMI research group. 

For the purposes of this paper we assume that ñSoftware servicesò are 
distributed software components and integrated open software packages offering 
their functionality through a network. "Software" and "Software engineering" have 
the standard and well-known meaning. In this sense as a working hypothesis S&S is 
considered as a superset of software engineering (SE). This is because (among 
other arguments) some problems of the software services have a purely business 
character. 

2. Background 

We identified different sources of existing classifications, which try to structure 
the knowledge and research in S&S. 

ACM classification system. The ACM Computing Classification System (CCS) 
[1] is the most popular system for classification and indexing of the published 
literature on computing. The full classification scheme involves three concepts: the 
four-level tree (containing three coded levels and a fourth non-coded one), General 
Terms, and implicit subject descriptors. After having examined the tree we consider 
the following topics as related to S&S: 

D. Software 
    D.2 SOFTWARE ENGINEERING (K.6.3)  
 D.2.0 General (K.5.1)  
 D.2.1 Requirements/Specifications (D.3.1)  
 D.2.2 Design Tools and Techniques  
 D.2.3 Coding Tools and Techniques  
 D.2.4 Software/Program Verification (F.3.1)  
 D.2.5 Testing and Debugging  
 D.2.6 Programming Environments  
 D.2.7 Distribution, Maintenance, and Enhancement  
 D.2.8 Metrics (D.4.8)  
 D.2.9 Management (K.6.3, K.6.4)  
 D.2.10 Design (D.2.2)  
 D.2.11 Software Architectures  
 D.2.12 Interoperability  
 D.2.13 Reusable Software  
 D.2.m Miscellaneous 
H. Information Systems 
     H.3 INFORMATION STORAGE AND RETRIEVAL  
 H.3.5 Online Information Services 
  Commercial services 
  Data sharing 
  Web-based services 
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Guide to the Software Engineering Body of Knowledge (SWEBOK). The purpose 
of SWEBOK [4] is to provide a consensually validated characterization of the bounds 
of the software engineering discipline.  

The proposed SWEBOK Knowledge Areas (KA) are:  
1. Software requirements  
2. Software design  
3. Software construction  
4. Software testing  
5. Software maintenance  
6. Software configuration management  
7. Software engineering management  
8. Software engineering process  
9. Software engineering tools and methods  
10. Software quality 

Further, the description of each of the listed 10 KA consists of an introduction, 
the core of each KA description, a decomposition of the KA into sub-areas, topics 
and sub-topics, as well as references. 

Standards. Areas of knowledge/research are closely related to various 
standards. The most widely used are those produced by IEEE Computer Society 
Software and Systems Engineering Standards Committee and ISO/IEC JTC1/SC7. 

Software services. To identify the research priorities in software services we 
analyzed: 

- Research projects funded by FP6 and FP7 programs. 
- 3S European project for roadmaping 
- Strategic Research Agenda (SRA) of NESSI (Networked European S&S 

Initiative) - European S&S technology platform.  
We also took into account the research areas in the FP7 work program 2009-2010: 
1. Service Architectures and Platforms for the Future Internet 
 1.1 Service front ends 
 1.2 Open, scalable, dependable service platforms, architectures, and 
specific platform components 
 1.3 Virtualized infrastructures 
2. Highly Innovative Service / Software Engineering 
 2.1 Service / Software engineering methods and tools 
 2.2 Verification and validation methods, tools and techniques 

2.3 Open source software 

Based on those various sources of information we tried to identify and 
summarize the Bulgarian community strengths and achievements in the area of 
S&S. 
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3. Methodology 

As already stated above, our main goal is to select areas of research priority 
in S&S. We believe that the main determining factors are: 

¶ current state and trends of the research in the world,  

¶ capabilities, traditions and trends in Bulgaria in S & S research 

¶ needs of the employers in Bulgaria,  

¶ needs of the Sofia University, respectively FMI. 

One possible approach to solving the problem of the recognition of development 
trends in scientific fields may consist in analyzing the dynamics of various sources of 
information. This is a modification of the basic idea of [5] investigating the 
vocabulary dynamics in documentary databases. The theoretical basis of the latter 
was provided by elements of the Prigojin theory of non-equilibrium thermodynamics 
in open systems [6], [7], the main points of which were projected on the field of 
information science and the science of science. The method is based on the 
principle of isolating monotonous and fluctuating sections in the dynamics of 
information sources under investigation. 

Hence, first we have to gather the appropriate information. More specifically this 
is: 

¶ at FMI level ï areas and numbers of scientific publications, as well as research 
projects, authored or with the participation of FMI members/PhDs, number of PhDs 
and theses defended 

¶ at national level - areas and numbers of scientific publications, PhDs and theses 
defended 

¶ at global - areas and numbers of scientific publications, trends, particularly 
taking into account research priorities of relevant EU bodies 

¶ the opinion on priorities and more generally on the methodology proposed of the 
foreign partners. They are asked trough a questionnaire to provide their views on the 
current state and current trends according to the experience of their institutions 

¶ the opinion of representatives of Bulgarian software industry and trade. 
The number and importance of citations would be also a valuable source of 
information, but our efforts proved to be quite difficult and expensive to obtain full 
and reliable data. 

A very tempting instrument is to consider and compare the number of 
appearances of the candidate areas when searching with Google (or another 
engine). However such an approach would contain a high degree of noise. 

Another possibility is to compare the number of queries made in Google within a 
given period. 

Unfortunately this is difficult to implement for the moment. 
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4. Results on research and PhD activitiesIn this section we present the results of 
research on various sources of information reflecting the activity of Bulgarian 
authors in the area of S&S between 2004-2008. 

More specifically we classified those sources as follows. 

¶ Publications of BG authors in BG (conferences + journals)  

¶ Publications of BG authors in the world (conferences + journals)  

¶ PhD theses defended in BG  

¶ PhD students in BG  

¶ Research projects with Bulgarian teams involvement (national + international) 

We categorized them according to the aforesaid ACM classification.  

We consider a Bulgarian author to be one working for a research organization 
established on Bulgarian territory, regardless of his/her nationality. We only focused 
on events organized and journals published by Bulgarian organizations. We 
examined the following conferences: 

¶ International Conference on Computer Systems and Technologies 
CompSysTech (CompSysTech), 2004-2008 

¶ International Conference on Information Research and Applications (i.TECH), 
2004-2008. 

¶ Balkan Conference in Informatics (BCI), held in Sofia in 2007. 

¶ SAER, now International Conference on Information Technologies (InfoTech), 
2004-2008 

¶ SAI Automatics and Informatics conf ï 2005-2008 

¶ "John Attanasof Days" conference - 2006 

¶ International Journal ñInformation Theories & Applicationsò, volumes ï 14/2007 
and 15/2008, edited by the Institute of Information Theories and Applications FOI 
ITHEA, Bulgaria. 

¶ Journal of Information Technologies and Control, published by the Union of 
Automatics and Informatics in Bulgaria. 

¶ Serdica Journal of Computing, published by the Institute of Mathematics and 
Informatics, Bulgarian Academy of Sciences. 

¶ Cybernetics and Information Technologies, published by the Institute of 
Information Technologies, Bulgarian Academy of Sciences.  

¶ Journal of Computer Engineering  
 

The results of the analysis of these "internal" Bulgarian activities are presented 
in the following table. 

 

 

No Classifiers Number of 
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The most active research area in S&S is the so-called Service Oriented 
Architecture (SOA), which as outlined in [3] represents a distinct form of technology 
architecture designed in support of service oriented solution logic, which is 
comprised of services and service compositions, shaped by and designed in 
accordance with a specific design paradigm. This paradigm is comprised of 
principles that when applied to units of solution logic, create services with distinct 
design characteristics. Bulgarian authors have focused their research in the areas of 
business process modeling and SOA for GRID environments. Additionally some 
aspects of Quality of Service in distributed systems were discussed. More generally 
- most of the research in Bulgaria is focused on study and practical application of 
technologies for general-purpose and desktop software systems (see D2.2).  

As far as PhD activities are concerned, they are summarized in the following table. 

No Classifiers Number 
of PhD 
theses 

Number 
of papers 

1 C.2.4 Distributed Systems  2 

2 D.1.5 Object-oriented Programming  2 

3 D.2.2 Design Tools and Techniques 2 4 

4 D.2.5 Testing and Debugging 1 1 

5 D.2.9 Management 1 1 

6 D.2.11 Software Architectures 1  

7 D.4.6 Security and Protection 4 1 

8 H.2.4 Information Systems  2 

5. Discussion 

papers  

1 D.1.3 Concurrent Programming  3 

2 D.1.5 Object-oriented Programming 1 

3 D.2.1 Requirements/Specifications 1 

4 D.2.2 Design Tools and Techniques 29 

5 D.2.4 Software/Program Verification 1 

6 D.2.5 Testing and Debugging 5 

7 D.2.9 Management 10 

8 D.2.11 Software Architectures 15 

9 D.2.13 Reusable Software 4 

10 D.3.4 (Software) Processors 1 

11 D.4.6 Security and Protection 12 

12 H.2.4 Systems 22 

13 H.3.5 Online Information Services 46 
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As already said, the final aim of one of the SISTER's subtasks is to propose to 
FMI research priority areas in S&S. The methodology for solving this problem, as 
already mentioned, consists of a preliminary systematic accumulation of information 
concerning the current state and current trends at three levels - FMI, national and 
global. In the previous section we described part of the results obtained.  

It seems however that additional factors have to be taken into account before 
the final conclusions. Good example for such a factor are the arguments to be found 
in [8] and [9]. Whilst those two papers are discussing the problems mostly from an 
educational point of view, it is obvious that they equally affect the research aspect. 
The main point of the discussion is to what extent are and should purely practical 
issues be a subject of university education/research. Our decision to consider S&S 
as a superset of Software Engineering urges us to address such areas as Business 
strategy, Business applications, Enterprise architecture, Technology infrastructure, 
Technology support, Technology acquisition, Organization and management. This 
also raises the question to what extent these areas belong to S&S and in case the 
answer is negative, should they nevertheless remain within our/FMI scope of 
interest. 

As far as our concrete findings at the local (FMI) and national level (as reflected 
in 4. above) are concerned, they approximately match our initial expectations. Due 
to various factors neither the number of "active" S&S areas found is considerable, 
nor the activities within each of them is very rich. A happy exception is Bulgarian 
participation in international projects, mainly within FP5, FP6 and FP7. A particular 
attention should be paid to the fact that 65% of all ICT projects in FP6 and 70% in 
FP7 belong to S&S. This sounds very promising and substantially guarantees that 
the level of Bulgarian researchers and their results at least matches that of their 
European colleagues.  

6. Conclusion 

Besides our methodology, we exposed in this paper part of the results obtained, 
particularly concerning the academic Bulgarian research interests and PhD 
development in the S&S area. Other results, encompassing the interests and 
priorities of Bulgarian business, foreign experts opinion about research priorities, as 
well as a specific application of the AHP method in order to aggregate experts 
opinions on those priorities will be published elsewhere. We expect that after 
completing all elements of the methodology described we will be in a position to 
draw final conclusions and make well-grounded recommendations on what research 
priorities in S&S should concentrate FMI in the years to come. On one hand this 
should contribute to the overall improvement of the quality of education FMI offers. 
On the other hand we hope that those recommendations will have a wider scope of 
validity and application in Bulgaria. 
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ɺ ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʧʨʦʚʝʜʝʥʦ ʠʟʩʣʝʜʚʘʥʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʟʚʣʠʯʘʥʝ ʠ 
ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ ʥʘ ʙʘʟʘʪʘ ʥʘ ʦʥʪʦʣʦʛʠʯʝʥ ʧʦʜʭʦʜ. ʆʧʠʩʘʥʦ ʝ ʧʦʥʷʪʠʝʪʦ 
ʦʥʪʦʣʦʛʠʷ ʠ ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʟʘ ʥʝʡʥʦʪʦ ʧʦʩʪʨʦʷʚʘʥʝ. ʅʘʧʨʘʚʝʥ ʝ ʩʨʘʚʥʠʪʝʣʝʥ 
ʘʥʘʣʠʟ ʥʘ ʨʘʟʣʠʯʥʠ ʩʠʩʪʝʤʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪ. ʥʘʨ. Web-ʦʥʪʦʣʦʛʠʠ ʠ ʩʝ 
ʠʟʩʣʝʜʚʘʪ ʘʩʧʝʢʪʠ ʥʘ ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʚ ʝ-ʦʙʫʯʝʥʠʝʪʦ. ɺ ʨʝʟʫʣʪʘʪ ʝ 
ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʧʨʦʛʨʘʤʠ ʟʘ ʦʙʫʯʝʥʠʝ, ʙʘʟʠʨʘʥʠ 
ʥʘ ʦʥʪʦʣʦʛʠʯʥʠ ʙʘʟʠ ʦʪ ʟʥʘʥʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʥʪʦʣʦʛʠʷ, ʦʥʪʦʣʦʛʠʯʝʥ ʧʦʜʭʦʜ, ʦʙʫʯʝʥʠʝ, ʦʥʪʦʣʦʛʠʯʝʥ 
ʠʥʞʝʥʝʨʠʥʛ 

1. ɻʳʛʞʝʞʦʡʞ 

ɽʜʥʦ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʬʦʨʤʘʣʠʟʘʮʠʷʪʘ ʥʘ ʟʥʘʥʠʷ, ʢʦʝʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʢʦʤʧʶʪʲʨʥʘ ʦʙʨʘʙʦʪʢʘ 
ʥʘ ʥʘʪʨʫʧʘʥʠʪʝ ʟʥʘʥʠʷ ʝ ʦʥʪʦʣʦʛʠʷʪʘ ʠ ʨʘʟʨʘʙʦʪʝʥʠʪʝ ʥʘ ʥʝʡʥʘ ʙʘʟʘ ʤʦʜʝʣʠ. 
ʉʲʚʨʝʤʝʥʥʠʪʝ ʪʝʥʜʝʥʮʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʀʥʪʝʨʥʝʪ ʩʘ ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʨʝʭʦʜ ʦʪ 
ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʢʦʤʧʶʪʲʨʘ ʤʦʞʝ ʜʘ ʧʨʦʯʝʪʝ, ʢʲʤ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ 
ʢʦʤʧʶʪʲʨʘ ʤʦʞʝ ʩʤʠʩʣʦʚʦ ʜʘ ʨʘʟʙʝʨʝ. ʊʦʟʠ ʥʦʚ ʧʦʜʭʦʜ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʀʥʪʝʨʥʝʪ ʧʦʣʫʯʠ ʥʘʠʤʝʥʦʚʘʥʠʝʪʦ óSemantic Webô. 

ʆʩʥʦʚʥʘ ʭʘʨʘʢʪʝʨʥʘ ʯʝʨʪʘ ʥʘ ʦʥʪʦʣʦʛʠʯʝʩʢʠʷ ʘʥʘʣʠʟ ʩʝ ʷʚʷʚʘ ʨʘʟʜʝʣʷʥʝʪʦ 
ʥʘ ʨʝʘʣʥʠʷ ʩʚʷʪ ʥʘ ʯʘʩʪʠ ʠ ʢʣʘʩʦʚʝ ʦʙʝʢʪʠ ʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʲʚʢʫʧʥʦʩʪʪʘ ʦʪ 
ʬʫʥʜʘʤʝʥʪʘʣʥʠ ʩʚʦʡʩʪʚʘ, ʢʦʠʪʦ ʦʧʨʝʜʝʣʷʪ ʪʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʧʦʚʝʜʝʥʠʝ. 

ʄʥʦʛʦ ʠʟʩʣʝʜʦʚʘʪʝʣʠ ʦʪʙʝʣʷʟʚʘʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʦʥʪʦʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ ʟʘ ʦʙʫʯʝʥʠʝ ʚ ʜʘʜʝʥʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ [5]. ʇʨʠ ʪʦʟʠ 
óʦʥʪʦʣʦʛʠʯʝʥô ʧʦʜʭʦʜ ʩʝ ʨʘʟʛʨʘʥʠʯʘʚʘʪ ʜʚʝ ʦʩʥʦʚʥʠ ʥʘʧʨʘʚʣʝʥʠʷ. ɺ ʨʘʤʢʠʪʝ ʥʘ 
ʧʲʨʚʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʦʥʪʦʣʦʛʠʯʥʠʷʪ ʧʦʜʭʦʜ ʦʩʠʛʫʨʷʚʘ ʢʦʨʝʢʪʝʥ ʧʦʜʭʦʜ ʧʨʠ 
ʢʦʥʮʝʧʪʫʘʣʥʦʪʦ ʦʧʠʩʘʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʦʙʣʘʩʪ 
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ʥʘ ʟʥʘʥʠʝʪʦ ʠ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʚ ʥʝʷ ʦʪʥʦʰʝʥʠʷ ʠ ʚʟʘʠʤʦʚʨʲʟʢʠ. ɺʪʦʨʦʪʦ 
ʥʘʧʨʘʚʣʝʥʠʝ ʝ ʩʚʲʨʟʘʥʦ ʩ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʥʠ ʩʠʩʪʝʤʠ, ʙʘʟʠʨʘʥʠ ʥʘ 
ʧʦʜʭʦʜʷʱ ʢʦʥʮʝʧʪʫʘʣʝʥ ʤʦʜʝʣ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ, ʩʲʩʪʘʚʝʥ ʦʪ ʢʣʘʩʦʚʝ, 
ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʦʥʪʦʣʦʛʠʷʪʘ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ web-ʦʥʪʦʣʦʛʠʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʧʦʟʚʦʣʷʚʘ ʦʧʨʝʜʝʣʷʥʝ 
ʥʘ ʦʩʥʦʚʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʥʘ ʫʯʝʙʥʠʪʝ ʜʠʩʮʠʧʣʠʥʠ, ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪ 
ʟʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʝʬʝʢʪʠʚʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʜʦʩʪʲʧʘ ʜʦ ʫʯʝʙʥʠ ʨʝʩʫʨʩʠ, 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʜʠʥʥʘ ʙʘʟʘ ʟʥʘʥʠʷ, ʢʦʷʪʦ ʩʲʯʝʪʘʚʘ ʚ ʩʝʙʝ ʩʠ ʤʥʦʞʝʩʪʚʦ ʫʯʝʙʥʠ 
ʜʠʩʮʠʧʣʠʥʠ ʠ ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʧʦʜʝʣʝʥʘ ʚ ʀʥʪʝʨʥʝʪ, ʠ ʜʨ. 

2. ʈʧʦʸʫʡʞʫʧ ôʧʦʫʧʤʧʜʡʸõ 

ɺ ʩʲʚʨʝʤʝʥʥʘʪʘ ʬʠʣʦʩʦʬʩʢʘ ʣʠʪʝʨʘʪʫʨʘ ʪʝʨʤʠʥʲʪ óʦʥʪʦʣʦʛʠʷô ʩʝ ʠʟʧʦʣʟʚʘ 
ʟʘ ʦʟʥʘʯʘʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥ ʥʘʙʦʨ ʦʪ ʢʘʪʝʛʦʨʠʠ, ʢʦʠʪʦ ʩʘ ʩʣʝʜʩʪʚʠʝ ʦʪ 
ʦʧʨʝʜʝʣʝʥʘ ʩʠʩʪʝʤʘ ʚʲʟʛʣʝʜʠ ʟʘ ʩʚʝʪʘ. ʊʝʨʤʠʥʲʪ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʟʘ 
ʩʧʝʮʠʬʠʮʠʨʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʦʪ ʧʦʥʷʪʠʷ ʩ ʮʝʣ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʜʘʜʝʥʘ 
ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ (ʇʆ). 

ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʧʦʥʷʪʠʝʪʦ óʦʥʪʦʣʦʛʠʷô ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʲʚ 
ʧʲʪ ʧʨʝʟ 1993 ʛ. ʦʪ ɻʨʫʙʝʨ. ʉʧʦʨʝʜ ɻʨʫʙʝʨ [3], ʧʦʜ óʦʥʪʦʣʦʛʠʷô ʩʝ ʨʘʟʙʠʨʘ 
ʝʢʩʧʣʠʮʠʪʥʘ (ʷʚʥʘ) ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʢʦʥʮʝʧʪʫʘʣʠʟʘʮʠʷ 
(ʤʥʦʞʝʩʪʚʦ ʦʪ ʦʙʝʢʪʠ, ʧʨʦʮʝʩʠ ʠ ʚʨʲʟʢʠ ʤʝʞʜʫ ʪʷʭ) ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʇʆ. ʆʪ 
ʬʦʨʤʘʣʥʘ ʛʣʝʜʥʘ ʪʦʯʢʘ, ʦʥʪʦʣʦʛʠʷʪʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʧʦʥʷʪʠʷ, ʦʨʛʘʥʠʟʠʨʘʥʠ ʚ 
ʪʘʢʩʦʥʦʤʠʷ, ʧʨʠʜʨʫʞʝʥʠ ʩ ʪʝʭʥʠ ʦʧʠʩʘʥʠʷ, ʘʪʨʠʙʫʪʠ ʠ ʩʚʲʨʟʘʥʠʪʝ ʩ ʪʷʭ 
ʘʢʩʠʦʤʠ ʠ ʧʨʘʚʠʣʘ ʟʘ ʠʟʚʦʜ. 

ɺ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʦʥʪʦʣʦʛʠʷʪʘ ʩʝ ʜʝʬʠʥʠʨʘ ʢʘʪʦ ʦʧʠʪ ʟʘ ʚʩʝʦʙʭʚʘʪʥʦ ʠ 
ʜʝʪʘʡʣʥʦ ʬʦʨʤʘʣʠʟʠʨʘʥʝ ʥʘ ʥʷʢʘʢʚʘ ʦʙʣʘʩʪ ʥʘ ʟʥʘʥʠʝʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ 
ʢʦʥʮʝʧʪʫʘʣʥʘ ʩʭʝʤʘ. ʆʙʠʢʥʦʚʝʥʦ ʪʘʟʠ ʩʭʝʤʘ ʩʝ ʩʲʩʪʦʠ ʦʪ ʡʝʨʘʨʭʠʯʥʠ 
ʩʪʨʫʢʪʫʨʠ ʦʪ ʜʘʥʥʠ, ʩʲʜʲʨʞʘʱʠ ʩʲʦʪʚʝʪʥʠ ʦʙʝʢʪʠ, ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʪʷʭ ʠ 
ʧʨʘʚʠʣʘʪʘ, ʧʨʠʝʪʠ ʚ ʪʘʟʠ ʦʙʣʘʩʪ. ʇʨʠʣʘʛʘ ʩʝ ʢʘʪʦ ʬʦʨʤʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʟʥʘʥʠʷ ʟʘ ʨʝʘʣʥʠʷ ʩʚʷʪ ʠʣʠ ʟʘ ʯʘʩʪʠ ʦʪ ʥʝʛʦ. ɿʘ ʦʧʠʩʚʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ 
ʩʲʱʝʩʪʚʫʚʘʪ ʨʘʟʣʠʯʥʠ ʝʟʠʮʠ, ʢʘʪʦ ʟʘ ʩʣʫʯʘʷ ʥʘʡ-ʧʦʜʭʦʜʷʱ ʝ ʚʠʟʫʘʣʥʠʷʪ 
ʧʦʜʭʦʜ, ʢʦʡʪʦ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘʛʣʝʜʥʦ ʜʘ ʩʝ ʬʦʨʤʫʣʠʨʘʪ ʠ ʦʙʷʩʥʷʪ 
ʧʨʠʨʦʜʘʪʘ ʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʷʚʣʝʥʠʷʪʘ. 

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʦʥʪʦʣʦʛʠʯʥʠʷ ʧʦʜʭʦʜ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ 
ʜʦʚʝʞʜʘ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʨʘʟʥʦʦʙʨʘʟʥʠ ʝʟʠʮʠ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʥʪʦʣʦʛʠʠ ʠ 
ʠʥʩʪʨʫʤʝʥʪʘʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʪʷʭʥʦʪʦ ʨʝʜʘʢʪʠʨʘʥʝ ʠ ʘʥʘʣʠʟ. 

ʆʥʪʦʣʦʛʠʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʣʠʯʥʠ 
ʧʨʠʟʥʘʮʠ: 

¶ ʇʦ ʩʪʝʧʝʥʪʘ ʩʠ ʥʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ ʟʘʜʘʯʘ; 

¶ ʉʧʦʨʝʜ ʝʟʠʢʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʥʪʦʣʦʛʠʯʥʠʪʝ ʟʥʘʥʠʷ ʠ 
ʥʝʛʦʚʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ; 
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¶ ʉʧʦʨʝʜ ʨʘʚʥʠʱʝʪʦ ʥʘ ʜʝʪʘʡʣʠʟʘʮʠʷ; 

¶ ʇʦ ʧʨʝʜʤʝʪʥʠ ʦʙʣʘʩʪʠ. 

ʆʙʱʠʪʝ ʦʥʪʦʣʦʛʠʠ (ʦʥʪʦʣʦʛʠʠʪʝ ʦʪ ʥʘʡ-ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ) ʩʘ ʧʨʝʜʤʝʪʥʦ 
ʥʝʟʘʚʠʩʠʤʠ, ʩʲʜʲʨʞʘʱʠ ótop-levelô ʢʘʪʝʛʦʨʠʠ (ʢʦʥʮʝʧʪʠ) ʢʘʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, 
ʚʨʝʤʝ, ʦʙʝʢʪ, ʩʲʙʠʪʠʝ, ʜʝʡʩʪʚʠʝ, ʢʦʣʠʯʝʩʪʚʦ, ʤʷʨʢʘ ʠ ʪ.ʥ., ʢʦʠʪʦ ʩʘ ʥʝʟʘʚʠʩʠʤʠ 
ʦʪ ʢʦʥʢʨʝʪʥʘʪʘ ʟʘʜʘʯʘ ʠʣʠ ʇʆ. ɿʘʪʦʚʘ ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ ʪʝ ʜʘ ʙʲʜʘʪ 
ʫʥʠʬʠʮʠʨʘʥʠ ʟʘ ʛʦʣʝʤʠ ʦʙʱʥʦʩʪʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʠ.  

ʇʨʠʤʝʨ ʟʘ ʧʦʜʦʙʥʘ ʦʙʱʘ ʦʥʪʦʣʦʛʠʷ ʝ CYC [7]. ɽʜʥʦʠʤʝʥʥʠʷʪ ʧʨʦʝʢʪ CYC 
ʥʘ Cycorp ʝ ʦʨʠʝʥʪʠʨʘʥ ʢʲʤ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʤʫʣʪʠʢʦʥʪʝʢʩʪʥʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ ʠ 
ʩʧʝʮʠʘʣʥʘ ʤʘʰʠʥʘ ʟʘ ʠʟʚʦʜ. ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʪʦʟʠ ʦʛʨʦʤʝʥ ʧʨʦʝʢʪ ʝ 
ʧʦʩʪʨʦʷʚʘʥʝʪʦ ʥʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ ʟʘ ʚʩʠʯʢʠ ʦʙʱʠ ʧʦʥʷʪʠʷ (ʟʘʧʦʯʚʘʡʢʠ ʩ 
ʧʦʥʷʪʠʷ ʦʪ ʪʠʧʘ ʥʘ ʚʨʝʤʝ, ʩʲʱʥʦʩʪ ʠ ʪ.ʥ.), ʢʦʷʪʦ ʚʢʣʶʯʚʘ ʩʝʤʘʥʪʠʯʥʘʪʘ 
ʩʪʨʫʢʪʫʨʘ ʥʘ ʪʝʨʤʠʥʠʪʝ, ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʪʷʭ ʠ ʤʥʦʞʝʩʪʚʦ ʦʪ ʘʢʩʠʦʤʠ. ɼʨʫʛ 
ʧʨʠʤʝʨ ʟʘ ʦʙʱʘ ʦʥʪʦʣʦʛʠʷ ʝ ʦʥʪʦʣʦʛʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ Generalized Upper 
Model [2], ʦʨʠʝʥʪʠʨʘʥʘ ʢʲʤ ʧʦʜʜʨʲʞʢʘ ʥʘ ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥ 
ʝʟʠʢ (ʘʥʛʣʠʡʩʢʠ, ʥʝʤʩʢʠ ʠ ʠʪʘʣʠʘʥʩʢʠ). ʈʘʚʥʠʱʝʪʦ ʥʘ ʘʙʩʪʨʘʢʮʠʷ ʥʘ ʪʘʟʠ 
ʦʥʪʦʣʦʛʠʷ ʩʝ ʥʘʤʠʨʘ ʤʝʞʜʫ ʣʝʢʩʠʯʝʩʢʠʪʝ ʠ ʢʦʥʮʝʧʪʫʘʣʥʠʪʝ ʟʥʘʥʠʷ, ʠ ʩʝ 
ʦʧʨʝʜʝʣʷ ʦʪ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʠʥʪʝʨʬʝʡʩʠʪʝ ʩ ʣʠʥʛʚʠʩʪʠʯʥʠ 
ʨʝʩʫʨʩʠ. ʄʦʜʝʣʲʪ ʥʘ Generalized Upper Model ʚʢʣʶʯʚʘ ʪʘʢʩʦʥʦʤʠʷ, 
ʦʨʛʘʥʠʟʠʨʘʥʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʡʝʨʘʨʭʠʷ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʠʪʝ (ʦʢʦʣʦ 250 
ʧʦʥʷʪʠʷ) ʠ ʦʪʜʝʣʥʘ ʡʝʨʘʨʭʠʷ ʥʘ ʚʨʲʟʢʠʪʝ. 

ʉʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʦʩʪʘʪʲʯʥʦ ʦʙʱʠ ʦʥʪʦʣʦʛʠʠ ʦʪ ʥʘʡ-ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ ʝ 
ʤʥʦʛʦ ʩʝʨʠʦʟʥʘ ʟʘʜʘʯʘ, ʢʦʷʪʦ ʚʩʝ ʦʱʝ ʥʷʤʘ ʟʘʜʦʚʦʣʠʪʝʣʥʦ ʨʝʰʝʥʠʝ. 

ʇʨʝʜʤʝʪʥʠʪʝ ʦʥʪʦʣʦʛʠʠ ʠ ʦʥʪʦʣʦʛʠʠʪʝ ʥʘ ʟʘʜʘʯʠ ʚʢʣʶʯʚʘʪ ʨʝʯʥʠʢ, ʩʚʲʨʟʘʥ 
ʩʲʦʪʚʝʪʥʦ ʩ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ (ʤʝʜʠʮʠʥʘ, ʪʲʨʛʦʚʠʷ ʠ ʪ.ʥ.) ʠʣʠ ʩ ʢʦʥʢʨʝʪʥʘʪʘ 
ʟʘʜʘʯʘ/ʜʝʡʥʦʩʪ (ʜʠʘʛʥʦʩʪʠʢʘ, ʧʨʦʜʘʞʙʠ ʠ ʪ.ʥ.) ʟʘ ʩʤʝʪʢʘ ʥʘ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʥʘ 
ʧʦʥʷʪʠʷʪʘ, ʚʢʣʶʯʝʥʠ ʚ ʦʙʱʘʪʘ ʦʥʪʦʣʦʛʠʷ. ʇʨʠʤʝʨʠ ʟʘ ʦʥʪʦʣʦʛʠʠ, ʦʨʠʝʥʪʠʨʘʥʠ 
ʢʲʤ ʦʧʨʝʜʝʣʝʥʘ ʧʨʝʜʤʝʪʥʘ ʦʙʣʘʩʪ ʠʣʠ ʟʘʜʘʯʘ, ʩʘ ʩʲʦʪʚʝʪʥʦ TOVE ʠ Plinius. 

ʇʨʠʣʦʞʥʠʪʝ ʦʥʪʦʣʦʛʠʠ ʦʧʠʩʚʘʪ ʢʦʥʮʝʧʪʠ, ʢʦʠʪʦ ʟʘʚʠʩʷʪ ʢʘʢʪʦ ʦʪ 
ʢʦʥʢʨʝʪʥʘʪʘ ʇʆ, ʪʘʢʘ ʠ ʦʪ ʟʘʜʘʯʠʪʝ, ʢʦʠʪʦ ʱʝ ʩʝ ʨʝʰʘʚʘʪ. ʂʦʥʮʝʧʪʠʪʝ ʚ ʪʘʢʠʚʘ 
ʦʥʪʦʣʦʛʠʠ ʯʝʩʪʦ ʩʲʦʪʚʝʪʩʪʚʘʪ ʥʘ ʨʦʣʠʪʝ, ʢʦʠʪʦ ʠʛʨʘʷʪ ʦʙʝʢʪʠʪʝ ʚ ʧʨʝʜʤʝʪʥʘʪʘ 
ʦʙʣʘʩʪ ʚ ʧʨʦʮʝʩʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʜʝʡʥʦʩʪ. ʇʨʠʤʝʨ ʟʘ ʧʦʜʦʙʥʘ 
ʦʥʪʦʣʦʛʠʷ ʝ ʦʥʪʦʣʦʛʠʷʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ Plinius [13], ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ 
ʧʦʣʫʘʚʪʦʤʘʪʠʯʥʦ ʠʟʚʣʠʯʘʥʝ ʥʘ ʟʥʘʥʠʷ ʦʪ ʪʝʢʩʪʦʚʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʭʠʤʠʷʪʘ. ɿʘ 
ʨʘʟʣʠʢʘ ʦʪ ʜʨʫʛʠʪʝ, ʩʧʦʤʝʥʘʪʠ ʧʦ-ʛʦʨʝ ʦʥʪʦʣʦʛʠʠ, ʪʫʢ ʥʷʤʘ ʷʚʥʦ ʟʘʜʘʜʝʥʘ 
ʪʘʢʩʦʥʦʤʠʷ ʥʘ ʧʦʥʷʪʠʷʪʘ. ɺʤʝʩʪʦ ʪʦʚʘ ʩʘ ʦʧʨʝʜʝʣʝʥʠ ʥʷʢʦʣʢʦ ʤʥʦʞʝʩʪʚʘ ʦʪ 
ʘʪʦʤʘʨʥʠ ʢʦʥʮʝʧʪʠ (ʢʘʪʦ ʥʘʧʨʠʤʝʨ ʭʠʤʠʯʝʩʢʠ ʝʣʝʤʝʥʪ, ʮʷʣʦ ʯʠʩʣʦ ʠ ʪ.ʥ.) ʠ 
ʧʨʘʚʠʣʘ ʟʘ ʢʦʥʩʪʨʫʠʨʘʥʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʢʦʥʮʝʧʪʠ. ɺ ʦʥʪʦʣʦʛʠʷʪʘ ʩʘ ʦʧʠʩʘʥʠ 
ʦʢʦʣʦ 150 ʢʦʥʮʝʧʪʠ ʠ 6 ʧʨʘʚʠʣʘ. ʆʥʪʦʣʦʛʠʷʪʘ ʥʘ Plinius ʩʲʱʦ ʩʝ ʦʧʠʩʚʘ ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʬʨʝʡʤʦʚʝ.  
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ɼʨʫʛʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʪʠʧʘ ʥʘ ʚʢʣʶʯʝʥʠʷ ʚ ʦʥʪʦʣʦʛʠʷʪʘ 
ʨʝʯʥʠʢ ʥʘ ʧʦʥʷʪʠʷʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʪʠʧʘ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʨʝʯʥʠʢ, 
ʦʥʪʦʣʦʛʠʠʪʝ ʩʝ ʨʘʟʜʝʣʷʪ ʥʘ ʯʝʪʠʨʠ ʪʠʧʘ: ʩʠʣʥʦ ʥʝʬʦʨʤʘʣʥʠ (ʠʟʨʘʟʝʥʠ ʚ 
ʩʚʦʙʦʜʥʘ ʬʦʨʤʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ), ʧʦʣʫʥʝʬʦʨʤʘʣʥʠ (ʠʟʨʘʟʝʥʠ ʚ ʦʛʨʘʥʠʯʝʥʘ 
ʠ ʩʧʝʮʠʘʣʥʦ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʬʦʨʤʘ ʥʘ ʝʩʪʝʩʪʚʝʥ ʝʟʠʢ), ʧʦʣʫʬʦʨʤʘʣʥʠ 
(ʠʟʨʘʟʝʥʠ ʚ ʪʝʨʤʠʥʠʪʝ ʥʘ ʠʟʢʫʩʪʚʝʥʦ ʩʲʟʜʘʜʝʥ ʝʟʠʢ) ʠ ʬʦʨʤʘʣʥʠ (ʩ ʪʦʯʥʦ 
ʜʝʬʠʥʠʨʘʥʠ ʪʝʨʤʠʥʠ ʠ ʬʦʨʤʘʣʥʦ ʦʧʠʩʘʥʘ ʩʝʤʘʥʪʠʢʘ, ʩ ʪʝʦʨʝʤʠ ʟʘ ʧʲʣʥʦʪʘ ʠ 
ʩʲʦʪʚʝʪʥʠ ʜʦʢʘʟʘʪʝʣʩʪʚʘ). 

3. ʊʩʙʛʦʡʫʞʤʞʦ ʙʦʙʤʡʠ ʦʙ ʪʡʪʫʞʥʡ ʠʙ ʪʳʠʝʙʛʙʦʞ ʦʙ Web-ʧʦʫʧʤʧʜʡʡ 

ʇʨʦʮʝʩʲʪ ʥʘ ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʠ ʝ ʠʟʚʝʩʪʝʥ ʧʦʜ 
ʠʤʝʪʦ óʦʥʪʦʣʦʛʠʯʝʥ ʠʥʞʝʥʝʨʠʥʛô. ʄʝʪʦʜʠʢʘʪʘ ʟʘ ʧʦʩʪʨʦʷʚʘʥʝ ʥʘ ʜʘʜʝʥʘ 
ʦʥʪʦʣʦʛʠʷ [4] ʧʨʝʜʧʦʣʘʛʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʮʝʣʠʪʝ ʠ ʦʙʣʘʩʪʪʘ ʥʘ ʥʝʡʥʦʪʦ 
ʧʨʠʣʦʞʝʥʠʝ. ʅʝʦʙʭʦʜʠʤʦ ʝ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ï ʩ ʢʘʢʚʘ ʮʝʣ ʩʝ 
ʩʲʟʜʘʚʘ ʦʥʪʦʣʦʛʠʷʪʘ, ʟʘ ʢʘʢʚʠ ʪʠʧʦʚʝ ʚʲʧʨʦʩʠ ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʜʘ ʙʲʜʘʪ 
ʧʦʣʫʯʘʚʘʥʠ ʦʪʛʦʚʦʨʠ (ʩ ʥʝʡʥʘ ʧʦʤʦʱ), ʢʘʢ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʧʦʜʜʲʨʞʘ. ɿʘ 
ʧʨʦʝʢʪʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʷ ʚ ʜʘʜʝʥʘ ʇʆ ʝ ʥʝʦʙʭʦʜʠʤʘ ʩʲʚʤʝʩʪʥʘ 
ʨʘʙʦʪʘ ʥʘ ʤʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʠ. ʅʝʡʥʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʟʘʧʦʯʚʘ ʩ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ ʠ ʦʙʭʚʘʪ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ, ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʦʜʝʣʠ ʥʘ 
ʨʝʘʣʥʠʷ ʩʚʷʪ ʠ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʧʦʥʷʪʠʷ, ʠ ʪ.ʥ. ʇʨʠ ʪʦʚʘ ʩʝ ʩʧʘʟʚʘʪ ʥʷʢʦʣʢʦ 
ʦʩʥʦʚʥʠ ʧʨʠʥʮʠʧʘ: 

¶ ʌʦʨʤʘʣʠʟʘʮʠʷ ï ʦʧʠʩʘʥʠʝ ʥʘ ʧʨʝʜʤʝʪʥʘʪʘ ʦʙʣʘʩʪ ʚ ʝʜʠʥʥʠ, ʩʪʨʦʛʦ 
ʦʧʨʝʜʝʣʝʥʠ ʦʙʨʘʟʮʠ (ʪʝʨʤʠʥʠ, ʤʦʜʝʣʠ ʠ ʜʨ.); 

¶ ɺʲʚʝʞʜʘʥʝ ʥʘ ʦʛʨʘʥʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʙʘʟʦʚʠ ʧʦʥʷʪʠʷ, ʥʘ ʦʩʥʦʚʘʪʘ, ʥʘ 
ʢʦʠʪʦ ʩʝ ʢʦʥʩʪʨʫʠʨʘʪ ʚʩʠʯʢʠ ʦʩʪʘʥʘʣʠ (ʩʲʩʪʘʚʥʠ) ʧʦʥʷʪʠʷ; 

¶ ɺʲʪʨʝʰʥʘ ʧʲʣʥʦʪʘ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪ ʥʘ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʦʥʷʪʠʷ; 

¶ ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʠ, ʧʦʜʜʲʨʞʘʱʠ 
ʨʝʜʘʢʪʠʨʘʥʝ, ʚʠʟʫʘʣʠʟʘʮʠʷ, ʜʦʢʫʤʝʥʪʠʨʘʥʝ, ʠʤʧʦʨʪ ʠ ʝʢʩʧʦʨʪ ʥʘ 
ʦʥʪʦʣʦʛʠʠ. 

ʉʠʩʪʝʤʘ Ontolingua [1] ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʚ KSL (Knowledge Systems Laboratory) 
ʥʘ ʉʪʘʥʬʦʨʜʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ. ʉʲʩʪʦʠ ʩʝ ʦʪ ʩʲʨʚʲʨ ʠ ʝʟʠʢ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ 
ʟʥʘʥʠʷ. ʈʝʜʘʢʪʦʨʲʪ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ ʝ Web-ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ HTML, 
ʢʦʝʪʦ ʚʢʣʶʯʚʘ ʤʨʝʞʦʚ ʢʦʤʧʦʥʝʥʪ Webster (ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʢʦʥʮʝʧʪʠʪʝ), ʩʲʨʚʲʨ (ʦʩʠʛʫʨʷʚʘʱ ʜʦʩʪʲʧ ʜʦ ʦʥʪʦʣʦʛʠʷʪʘ ʧʦ ʧʨʦʪʦʢʦʣʘ ʆʂɺʉ ï 
Open Knowledge Base Connectivity [8]) ʠ Chimaera (ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʘʥʘʣʠʟ, 
ʦʙʝʜʠʥʝʥʠʝ ʠ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ). ɺʩʠʯʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʦʩʚʝʥ 
ʩʲʨʚʲʨʘ ʆʂɺʉ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʥʘ HTML. ʉʠʩʪʝʤʘʪʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ 
ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʷ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ Lisp. ʆʥʪʦʣʦʛʠʷʪʘ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʲʭʨʘʥʝʥʘ ʚ ʨʘʟʣʠʯʥʠ ʮʠʬʨʦʚʠ ʬʦʨʤʘʪʠ (ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʦʪ 
ʜʨʫʛʠ ʧʨʠʣʦʞʝʥʠʷ) ʠʣʠ ʜʘ ʙʲʜʝ ʠʤʧʦʨʪʠʨʘʥʘ ʦʪ ʜʨʫʛʠ ʝʟʠʮʠ ʚ ʝʟʠʢʘ ʥʘ 
Ontolingua. 
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Prot®g® (ʩʲʟʜʘʜʝʥʘ ʦʪ ʛʨʫʧʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʤʝʜʠʮʠʥʩʢʘ ʠʥʬʦʨʤʘʪʠʢʘ ʚ 
ʉʪʘʥʬʦʨʜʩʢʠʷ ʫʥʠʚʝʨʩʠʪʝʪ [10]) ʝ ʩʚʦʙʦʜʥʦ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʘ Java-ʧʨʦʛʨʘʤʘ, 
ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʠ. ɺʢʣʶʯʚʘ ʨʝʜʘʢʪʦʨ ʥʘ ʦʥʪʦʣʦʛʠʠ, 
ʧʦʟʚʦʣʷʚʘʱ ʨʘʟʛʨʲʱʘʥʝʪʦ ʥʘ ʡʝʨʘʨʭʠʯʥʘ ʩʪʨʫʢʪʫʨʘ ʦʪ ʘʙʩʪʨʘʢʪʥʠ ʠ ʢʦʥʢʨʝʪʥʠ 
ʧʦʥʷʪʠʷ ʦʪ ʩʲʦʪʚʝʪʥʘʪʘ ʇʆ. ʉʪʨʫʢʪʫʨʘʪʘ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ ʝ ʘʥʘʣʦʛʠʯʥʘ ʥʘ 
ʡʝʨʘʨʭʠʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʦʙʠʢʥʦʚʝʥ ʢʘʪʘʣʦʛ. ʅʘ ʥʝʡʥʘʪʘ ʦʩʥʦʚʘ ʤʦʞʝ ʜʘ ʩʝ 
ʛʝʥʝʨʠʨʘʪ ʬʦʨʤʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷ. ʇʨʝʜʣʘʛʘ ʛʨʘʬʠʯʝʥ ʠʥʪʝʨʬʝʡʩ, 
ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʠʟʚʝʞʜʘʥʝ ʥʘ ʩʧʨʘʚʢʠ ʠ ʧʨʠʤʝʨʠ. ʇʦʜʜʲʨʞʘ ʝʟʠʢʘ OWL ʠ 
ʛʝʥʝʨʠʨʘʥʝ ʥʘ html-ʜʦʢʫʤʝʥʪʠ, ʧʨʝʜʩʪʘʚʷʱʠ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ. 
Protege ʝ ʦʩʥʦʚʘʥʘ ʥʘ ʬʨʝʡʤʦʚʠʷ ʤʦʜʝʣ ʆʂɺʉ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ ʠ ʥʘ 
ʨʝʜʠʮʘ ʦʪ ʧʣʲʛʠʥʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʨʝʜʘʢʪʠʨʘʪ ʤʦʜʝʣʠ ʥʘ ʧʨʝʜʤʝʪʥʠ 
ʦʙʣʘʩʪʠ, ʩʲʟʜʘʜʝʥʠ ʥʝ ʯʨʝʟ OWL, ʘ ʩ ʜʨʫʛʠ ʝʟʠʮʠ ï UML, XML, SHOE, 
DAML+OIL, RDF ʠ RDFS ʠ ʜʨ. 

OntoEdit [6] ʝ ʠʥʩʪʨʫʤʝʥʪʘʣʥʦ ʩʨʝʜʩʪʚʦ, ʦʩʠʛʫʨʷʚʘʱʦ ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ 
ʦʥʪʦʣʦʛʠʠ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʝ ʨʘʟʨʘʙʦʪʝʥ ʚ ʠʥʩʪʠʪʫʪ AIFB (ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ 
ʂʘʨʣʩʨʫʝ), ʘ ʜʥʝʩ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʢʦʤʝʨʩʠʘʣʠʟʠʨʘʥʘʪʘ 
ʩʠʩʪʝʤʘ Ontoprise. ʀʟʚʲʨʰʚʘ ʧʨʦʚʝʨʢʘ, ʧʨʝʛʣʝʜ, ʢʦʜʠʨʘʥʝ ʠ ʤʦʜʠʬʠʢʘʮʠʷ ʥʘ 
ʦʥʪʦʣʦʛʠʠ. OntoEdit ʧʦʜʜʲʨʞʘ ʝʟʠʢ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ Flogic, ʚʢʣʶʯʚʘʱ ʤʘʰʠʥʘ ʟʘ 
ʝʢʩʧʦʨʪ, ʝʟʠʮʠʪʝ OIL ʠ RDFS, ʩʦʙʩʪʚʝʥ ʝʟʠʢ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʟʥʘʥʠʷ OXML, 
ʙʘʟʠʨʘʥ ʥʘ XML ʠ ʨʝʘʣʠʟʠʨʘʥ ʢʘʪʦ ʘʚʪʦʥʦʤʥʦ Java-ʧʨʠʣʦʞʝʥʠʝ. 

ʉʠʩʪʝʤʘ WebOnto [11] ʩʲʱʦ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʨʘʟʛʣʝʞʜʘʥʝ, ʩʲʟʜʘʚʘʥʝ ʠ 
ʨʝʜʘʢʪʠʨʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʠ. ʆʪʣʠʯʘʚʘ ʩʝ ʩ ʧʨʦʩʪʦʪʘ ʥʘ ʠʟʧʦʣʟʚʘʥʝ ʠ 
ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʤʘʱʘʙʠʨʘʥʝ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʛʦʣʝʤʠ ʦʥʪʦʣʦʛʠʠ. 
ɿʘ ʤʦʜʝʣʠʨʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʠʪʝ ʠʟʧʦʣʟʚʘ ʝʟʠʢʘ OCML (Operational Conceptual 
Modeling Language). ʀʤʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʩʪʨʫʢʪʫʨʥʠ ʜʠʘʛʨʘʤʠ, 
ʧʨʝʛʣʝʜ ʥʘ ʦʪʥʦʰʝʥʠʷ, ʢʣʘʩʦʚʝ, ʧʨʘʚʠʣʘ ʠ ʜʨ., ʢʘʢʪʦ ʠ ʟʘ ʩʲʚʤʝʩʪʥʘ 
ʨʘʟʨʘʙʦʪʢʘ ʦʪ ʥʷʢʦʣʢʦ ʧʦʪʨʝʙʠʪʝʣʠ. 

SUMO [8] (Suggested Upper Merged Ontology ʝ ʙʝʟʧʣʘʪʥʘ, ʩʚʦʙʦʜʥʦ 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʘ ʦʥʪʦʣʦʛʠʷ ʦʪ ʚʠʩʦʢʦ ʨʘʚʥʠʱʝ, ʧʨʠʥʘʜʣʝʞʘʱʘ ʥʘ IEEE 
(Institute of Electrical and Electronics Engineers). SUMO ʥʝ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʢʦʥʢʨʝʪʥʘ ʟʘʜʘʯʘ, ʘ ʮʝʣʠ ʠʥʪʝʛʨʠʨʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ 
ʦʥʪʦʣʦʛʠʠ ʚ ʝʜʥʘ ʦʙʱʘ ʦʥʪʦʣʦʛʠʷ, ʢʦʷʪʦ ʙʠ ʠʤʘʣʘ ʩʪʘʪʫʩ ʥʘ ʫʥʠʚʝʨʩʘʣʝʥ 
ʩʪʘʥʜʘʨʪ, ʠ ʙʠ ʤʦʛʣʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚ ʨʘʟʣʠʯʥʠ ʧʨʠʣʦʞʥʠ ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ 
ʧʨʦʝʢʪʠ [9]. SUMO ʩʲʜʲʨʞʘ ʦʢʦʣʦ 1000 ʧʦʥʷʪʠʷ ʠ 5000 ʘʢʩʠʦʤʠ (ʦʪ ʪʷʭ ʦʢʦʣʦ 
800 ʧʨʘʚʠʣʘ) ʠ ʝ ʩ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʟʰʠʨʷʚʘʥʝ ʥʘ ʩʚʦʷʪʘ ʩʪʨʫʢʪʫʨʘ. 
ʂʦʥʢʨʝʪʥʠʪʝ ʧʦʥʷʪʠʷ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʚ ʩʲʦʪʚʝʪʥʠ ʦʪʨʘʩʣʦʚʠ ʦʥʪʦʣʦʛʠʠ ʠ ʤʦʛʘʪ 
ʜʘ ʩʝ ʚʢʣʶʯʚʘʪ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪ. 

CYC [7] ʝ ʤʥʦʛʦʮʝʣʝʚʘ ʙʘʟʘ ʦʪ ʟʥʘʥʠʷ ʠ ʤʘʰʠʥʘ ʟʘ ʣʦʛʠʯʝʩʢʠ ʠʟʚʦʜʠ, 
ʦʨʠʝʥʪʠʨʘʥʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʠ. ɹʘʟʘʪʘ ʟʥʘʥʠʷ ʩʝ ʦʧʠʩʚʘ ʥʘ 
ʝʟʠʢʘ CycL, ʢʦʡʪʦ ʝ ʭʠʙʨʠʜʝʥ ʝʟʠʢ, ʩʲʯʝʪʘʚʘʱ ʚ ʩʝʙʝ ʩʠ ʠʟʨʘʟʠʪʝʣʥʦʩʪʪʘ ʥʘ 
ʬʨʝʡʤʠʪʝ ʠ ʣʦʛʠʢʘʪʘ ʥʘ ʧʨʝʜʠʢʘʪʠ [2]. CycL ʨʘʟʣʠʯʘʚʘ ʠʥʜʠʚʠʜʠ, ʢʣʘʩʦʚʝ, 
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ʧʨʝʜʠʢʘʪʠ ʠ ʬʫʥʢʮʠʠ. ʆʥʪʦʣʦʛʠʷʪʘ ʩʝ ʨʘʟʜʝʣʷ ʥʘ ʦʪʜʝʣʥʠ ʤʠʢʨʦ-ʪʝʦʨʠʠ, ʢʦʠʪʦ 
ʩʝ ʠʟʛʨʘʞʜʘʪ ʚ ʡʝʨʘʨʭʠʷ, ʢʘʪʦ ʨʘʚʥʠʱʘʪʘ ʥʘ ʡʝʨʘʨʭʠʷʪʘ ʜʦʩʪʠʛʘʪ 50. ʂʲʤ 
ʥʘʩʪʦʷʱʠʷ ʤʦʤʝʥʪ, CYC ʩʲʜʲʨʞʘ ʦʢʦʣʦ 400 ʭʠʣʷʜʠ ʢʦʥʮʝʧʪʠ ʠ ʧʦʚʝʯʝ ʦʪ 3,5 
ʤʠʣʠʦʥʘ ʘʢʩʠʦʤʠ. ʅʘʡ-ʚʘʞʥʠʷʪ ʢʦʤʧʦʥʝʥʪ ʥʘ ʙʘʟʘʪʘ ʟʥʘʥʠʷ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ ʝ 
ʣʝʢʩʠʢʦʥ, ʧʦʩʪʨʦʝʥ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ WordNET [12]. ʃʝʢʩʠʢʦʥʲʪ ʩʝ ʦʧʠʩʚʘ ʩʲʱʦ 
ʥʘ ʝʟʠʢʘ CycL ʠ ʝ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ ʙʘʟʘʪʘ ʟʥʘʥʠʷ. 

ʇʦ-ʨʘʥʥʠ ʠʥʩʪʨʫʤʝʥʪʠ ʢʘʪʦ Ontolingua, Ontosaurus ʠ WebOnto ʠʤʘʪ ʢʣʠʝʥʪ-
ʩʲʨʚʲʨ ʘʨʭʠʪʝʢʪʫʨʘ, ʜʦʢʘʪʦ Protege, OntoEdit ʠ CYC ʠʤʘʪ 3-ʩʪʝʧʝʥʥʘ 
ʘʨʭʠʪʝʢʪʫʨʘ. ʇʦʚʝʯʝʪʦ ʩʨʝʜʩʪʚʘ ʟʘ ʨʘʟʨʘʙʦʪʢʘ ʩʲʭʨʘʥʷʚʘʪ ʦʥʪʦʣʦʛʠʠʪʝ ʚ 
ʪʝʢʩʪʦʚʠ ʬʘʡʣʦʚʝ, ʜʦʢʘʪʦ Protege, WebODE ʠ CYC ʤʦʛʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ 
ʛʦʣʝʤʠ ʦʥʪʦʣʦʛʠʠ ʠ ʜʘ ʛʠ ʩʲʭʨʘʥʷʚʘʪ ʚ ʙʘʟʠ ʦʪ ʜʘʥʥʠ. ʇʦʯʪʠ ʚʩʠʯʢʠ 
ʨʝʘʣʠʟʘʮʠʠ ʩʘ ʥʘ Java. 

4. Web-ʧʦʫʧʤʧʜʡʡʫʞ ʛ ʨʩʧʯʞʪʙ ʦʙ ʧʚʬʰʞʦʡʞ 

ʇʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʦʥʪʦʣʦʛʠʯʥʠ ʩʠʩʪʝʤʠ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ 
ʝʣʝʢʪʨʦʥʥʦ ʦʙʫʯʝʥʠʝ ʝ ʚʩʝ ʦʱʝ ʚ ʥʘʯʘʣʝʥ ʝʪʘʧ ʥʘ ʠʟʩʣʝʜʚʘʥʝ. ʑʝ ʦʪʙʝʣʝʞʠʤ, 
ʯʝ ʜʦʨʠ ʠ ʧʨʠ ʢʦʥʚʝʥʮʠʦʥʘʣʥʠʪʝ ʬʦʨʤʠ ʥʘ ʦʙʫʯʝʥʠʝ, ʥʝ ʩʘ ʯʝʩʪʦ ʷʚʣʝʥʠʝ 
ʤʝʪʦʜʠʯʝʩʢʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʫʩʧʝʰʥʠ ʧʨʘʢʪʠʢʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʧʦʜʦʙʥʠ ʩʠʩʪʝʤʠ ʚ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʠʥʪʝʥʟʠʚʥʠʪʝ ʥʘʫʯʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʧʦʩʪʠʞʝʥʠʷ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʦʥʪʦʣʦʛʠʯʥʠʪʝ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʘ ʩʲʱʦ ʫʩʢʦʨʝʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ (ʩʧʝʮʠʘʣʥʦ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʝʣʝʢʪʨʦʥʥʦʪʦ 
ʦʙʫʯʝʥʠʝ), ʜʘʚʘʪ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʧʦʜʦʙʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ 
ʝʢʩʧʝʨʠʤʝʥʪʠ. 

ɺʲʟʤʦʞʥʠ ʩʘ ʨʘʟʣʠʯʥʠ ʩʮʝʥʘʨʠʠ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ web-ʦʥʪʦʣʦʛʠʠ ʚ 
ʧʨʦʮʝʩʘ ʥʘ ʝ-ʦʙʫʯʝʥʠʝ. 

ʇʲʨʚʠʷʪ ʩʮʝʥʘʨʠʡ ʩʝ ʩʲʩʪʦʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʲʱʝʩʪʚʫʚʘʱʘ ʦʥʪʦʣʦʛʠʯʥʘ ʩʠʩʪʝʤʘ ʢʘʪʦ ʜʦʧʲʣʥʠʪʝʣʝʥ ʨʝʩʫʨʩ ʚ ʧʨʦʮʝʩʘ 
ʥʘ ʦʙʫʯʝʥʠʝ. ɼʠʥʘʤʠʯʥʦʪʦ ʩʚʲʨʟʚʘʥʝ ʥʘ ʧʦʜʦʙʝʥ ʨʝʩʫʨʩ ʩ ʢʦʥʢʨʝʪʥʘ ʩʠʩʪʝʤʘ 
ʟʘ ʝ-ʦʙʫʯʝʥʠʝ, ʙʠ ʤʦʛʣʦ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʧʨʘʚʢʠ ʦʪʥʦʩʥʦ 
ʠʟʫʯʘʚʘʥʘ ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʠʣʠ ʪʝʤʘ (ʦʪ ʦʙʫʯʘʚʘʥʠ, ʘʚʪʦʨʠ ʠ 
ʧʨʝʧʦʜʘʚʘʪʝʣʠ), ʘʚʪʦʤʘʪʠʯʥʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʝʩʪʦʚʠ ʟʘʜʘʯʠ ʠ ʧʨʦʚʝʨʢʘ ʥʘ 
ʦʪʛʦʚʦʨʠ (ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʤʘʰʠʥʘ ʟʘ ʠʟʚʦʜ), ʠ ʜʨ. ɺ ʪʦʟʠ ʩʣʫʯʘʡ, 
ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʪʝʢʩʪʘ (ʮʝʣʠ, ʦʙʨʘʟʦʚʘʪʝʣʥʦ ʨʘʚʥʠʱʝ, ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ 
ʠ ʜʨ.) ʤʦʞʝ ʜʘ ʩʝ ʥʘʣʦʞʠ ʜʦʧʲʣʚʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʯʥʘʪʘ ʩʠʩʪʝʤʘ ï ʩ ʥʦʚʠ 
ʧʦʥʷʪʠʷ, ʦʪʥʦʰʝʥʠʷ ʠʣʠ ʘʪʨʠʙʫʪʠ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʷ ʥʘ ʦʙʫʯʝʥʠʝ ʟʘ 
ʜʝʮʘ (ʧʨʝʜʫʯʠʣʠʱʥʘ ʠʣʠ ʥʘʯʘʣʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʩʪʝʧʝʥ), ʝ ʮʝʣʝʩʲʦʙʨʘʟʥʦ 
ʜʦʙʘʚʷʥʝ ʥʘ ʤʫʣʪʠʤʝʜʠʡʥʠ ʘʪʨʠʙʫʪʠ (ʠʟʦʙʨʘʞʝʥʠʷ, ʚʠʜʝʦʬʠʣʤʠ, ʠ ʜʨ.) ʟʘ 
ʧʦʥʷʪʠʷʪʘ ʠ ʦʪʥʦʰʝʥʠʷʪʘ ʚ ʠʟʧʦʣʟʚʘʥʘʪʘ ʦʥʪʦʣʦʛʠʷ.  

ɼʨʫʛʦ ʠʥʪʝʨʝʩʥʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʚ ʦʙʣʘʩʪʪʘ ʝ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʧʦʥʷʪʠʷʪʘ ʚ ʜʘʜʝʥʘʪʘ ʦʥʪʦʣʦʛʠʷ ʢʘʪʦ ʦʩʥʦʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʠʥʜʝʢʩ ʟʘ 
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ʠʟʫʯʘʚʘʥʘʪʘ ʜʠʩʮʠʧʣʠʥʘ. ɿʘ ʮʝʣʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʣʠʥʛʚʠʩʪʠʯʝʥ 
ʘʥʘʣʠʟ ʥʘ ʪʝʢʩʪʦʚʝʪʝ, ʠʟʧʦʣʟʚʘʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʝ-ʦʙʫʯʝʥʠʝ ʩ ʮʝʣ ï 
ʘʚʪʦʤʘʪʠʯʥʦʪʦ ʠʤ ʩʚʲʨʟʚʘʥʝ ʩʲʩ ʩʠʩʪʝʤʘʪʘ ʦʪ ʧʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ ʥʘ 
ʦʥʪʦʣʦʛʠʷʪʘ. 

ɺʪʦʨʠʷʪ ʚʲʟʤʦʞʝʥ ʩʮʝʥʘʨʠʡ ʧʨʝʜʧʦʣʘʛʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʦʙʫʯʘʚʘʥʠʪʝ ʚ 
ʨʘʟʚʠʪʠʝ ʥʘ ʦʥʪʦʣʦʛʠʷʪʘ ʟʘ ʠʟʫʯʘʚʘʥʘʪʘ ʇʆ. ʅʘʧʨʠʤʝʨ, ʤʝʭʘʥʠʟʤʲʪ ʥʘ 
ʝʟʠʢʘ OWL ʧʦʟʚʦʣʷʚʘ ʠʥʜʫʢʪʠʚʥʦ ʜʘ ʩʝ ʧʦʩʪʨʦʠ ʙʘʟʘʪʘ ʟʥʘʥʠʷ, ʢʘʪʦ ʩʝ ʟʘʧʦʯʥʝ 
ʩ ʦʪʜʝʣʥʘ ʜʠʩʮʠʧʣʠʥʘ. ʇʦʜʦʙʝʥ ʧʦʜʭʦʜ ʙʠ ʤʦʛʲʣ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʩʲʟʜʘʚʘʥʝ 
ʥʘ ʥʦʚʠ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʫʯʝʙʥʠ ʢʫʨʩʦʚʝ. 

ʈʝʘʣʠʩʪʠʯʝʥ ʝ ʠ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʡʪʦ ʦʪʥʘʯʘʣʦ ʤʦʞʝ ʜʘ ʩʝ ʟʘʧʦʯʥʝ ʩʲʩ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʦʥʪʦʣʦʛʠʯʥʘ ʩʠʩʪʝʤʘ (ʩʚʲʨʟʘʥʘ ʩ ʧʨʝʩʣʝʜʚʘʥʠ ʣʦʢʘʣʥʠ ʮʝʣʠ ʠ 
ʢʦʥʢʨʝʪʥʘ ʠʟʫʯʘʚʘʥʘ ʇʆ, ʚʢʣ. ʧʦʥʷʪʠʷ, ʦʪʥʦʰʝʥʠʷ ʠ ʘʪʨʠʙʫʪʠ), ʘ ʥʘ ʩʣʝʜʚʘʱ 
ʝʪʘʧ ʜʘ ʩʝ ʧʨʦʜʲʣʞʠ ʩ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʲʛʣʘʩʥʦ ʧʲʨʚʠʷ ʠʣʠ ʚʪʦʨʠʷ ʩʮʝʥʘʨʠʡ. 
ʇʨʝʜʠʤʩʪʚʘʪʘ ʥʘ ʧʦʜʭʦʜʘ ʩʝ ʟʘʢʣʶʯʘʚʘʪ ʚ ʩʲʟʜʘʚʘʥʝ ʥʘ óʙʲʨʟʠô (ʨʝʘʣʠʟʫʝʤʠ 
ʙʝʟ ʦʩʦʙʝʥ ʨʘʟʭʦʜ ʥʘ ʧʨʦʝʢʪʘʥʪʩʢʠ ʠ ʧʨʦʛʨʘʤʠʩʪʢʠ ʪʨʫʜ) ʠ óʣʝʢʠô (ʥʝ ʠʟʠʩʢʚʘʪ 
ʥʘʣʠʯʠʝ ʥʘ ʛʦʣʷʤʘ ʦʥʪʦʣʦʛʠʯʥʘ ʙʘʟʘ) ʧʨʦʪʦʪʠʧʠ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʝ-ʦʙʫʯʝʥʠʝ, 
ʙʘʟʠʨʘʥʠ ʥʘ ʦʥʪʦʣʦʛʠʯʝʥ ʧʦʜʭʦʜ, ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʠ 
ʧʨʘʢʪʠʯʝʩʢʘ ʧʨʠʣʦʞʠʤʦʩʪ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ 
ʩʝ ʧʨʠʩʪʲʧʠ ʠ ʢʲʤ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʠʟʚʝʩʪʥʠ 
ʦʥʪʦʣʦʛʠʯʥʠ ʙʘʟʠ ʦʪ ʜʘʥʥʠ ʠ ʩʠʩʪʝʤʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʝ-ʦʙʫʯʝʥʠʝ ʚ ʢʦʥʢʨʝʪʥʠ 
ʇʆ. 
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ʇʨʝʟ ʝʧʦʭʠʪʝ ʥʘ ʯʦʚʝʰʢʘʪʘ ʠʩʪʦʨʠʷ ʝʜʠʥ ʚʦʧʲʣ ʧʦʩʪʦʷʥʥʦ ʤʠʛʨʠʨʘ ʦʪ ʚʝʢ 
ʢʲʤ ʚʝʢ ʠ ʦʪ ʢʦʥʪʠʥʝʥʪ ʢʲʤ ʢʦʥʪʠʥʝʥʪ. ʊʦʡ ʛʣʘʩʠ: 

Ăʂʘʢʚʠ ʥʝʚʲʦʙʨʘʟʠʤʠ ʚʨʝʤʝʥʘ ʥʘʩʪʘʥʘʭʘ! (é) ɺʩʝʢʠ ʠʩʢʘ ʜʘ ʥʘʧʠʰʝ 
ʢʥʠʛʘ.ò 

ʉʧʦʨʝʜ ʥʷʢʦʠ ʪʝʟʠ ʜʫʤʠ ʩʘ ʙʠʣʠ ʠʟʜʲʣʙʘʥʠ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʝʜʠ ʦʢʦʣʦ 4800 
ʛʦʜʠʥʠ ʚʲʨʭʫ ʛʣʠʥʝʥʘ ʧʣʦʯʢʘ, ʥʘʤʝʨʝʥʘ ʥʝʜʘʣʝʯ ʦʪ ʜʨʝʚʥʠʷ ɺʘʚʠʣʦʥ, ʩʧʦʨʝʜ 
ʜʨʫʛʠ ï ʚʲʨʭʫ ʢʘʤʲʢ ʦʪ ɸʩʠʨʠʷ, ʪʨʝʪʠ ʩʯʠʪʘʪ, ʯʝ ʩʘ ʙʠʣʠ ʠʟʧʠʩʘʥʠ ʚʲʨʭʫ ʥʘʡ-
ʩʪʘʨʠʷ ʩʲʭʨʘʥʝʥ ʝʛʠʧʝʪʩʢʠ ʧʝʨʛʘʤʝʥʪ, ʘ ʯʝʪʚʲʨʪʠ ʫʙʝʜʝʥʦ ʛʠ ʧʨʠʧʠʩʚʘʪ ʥʘ 
ʄʘʨʢ ʊʫʣʠʡ ʎʠʮʝʨʦʥ. ʀʤʘ ʠ ʪʘʢʠʚʘ, ʢʦʠʪʦ ʩʯʠʪʘʪ, ʯʝ ʚʩʠʯʢʠ ʧʦʜʦʙʥʠ ʠʟʪʦʯʥʠʮʠ 
ʩʘ ʬʘʣʰʠʚʠ ʠ ʯʝ ʠʩʪʠʥʩʢʠʷʪ ʪʝʢʩʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʪʲʨʩʠ ʚ ʩʪʠʭ 12 ʦʪ ʛʣʘʚʘ 12 ʚ 
ʂʥʠʛʘ ʥʘ ɽʢʣʠʩʠʘʩʪ, ʢʦʡʪʦ ʛʣʘʩʠ: 

Ăɸ ʦʩʚʝʥ ʚʩʠʯʢʦ ʪʫʡ, ʩʠʥʢʦ, ʧʘʟʠ ʩʝ ʦʪ ʪʦʚʘ: ʜʘ ʩʲʩʪʘʚʷʰ ʤʥʦʛʦ 
ʢʥʠʛʠ ï ʪʦ ʥʷʤʘ ʢʨʘʡ, ʠ ʜʘ ʯʝʪʝʰ ʤʥʦʛʦ ï ʪʦ ʝ ʫʤʦʨʠʪʝʣʥʦ ʟʘ 
ʪʷʣʦʪʦ.ò 

ʂʘʪʦ ʩʝ ʧʨʠʙʘʚʠ ʠ ʬʘʢʪʲʪ, ʯʝ ʚ ʨʘʟʣʠʯʥʠʪʝ ʚʘʨʠʘʥʪʠ ʥʘ ʜʨʝʚʥʠʷ ʪʝʢʩʪ ʩʘ ʩʝ 
ʩʲʜʲʨʞʘʣʠ ʠ ʢʦʥʩʪʘʪʘʮʠʠ ʟʘ ʫʞʘʩʝʥ ʩʧʘʜ ʥʘ ʤʦʨʘʣʘ ï  

Ăʜʝʮʘʪʘ ʚʝʯʝ ʥʝ ʩʝ ʧʦʢʦʨʷʚʘʪ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʩʠ, ʤʣʘʜʠʪʝ ʥʝ 
ʟʘʯʠʪʘʪ ʚʲʟʨʘʩʪʥʠʪʝ, ʭʨʘʥʷʪ ʩʝ ʣʘʢʦʤʦ, ʪʠʨʘʥʠʟʠʨʘʪ ʫʯʠʪʝʣʠʪʝ 
ʩʠ, ʥʠʢʦʡ ʥʝ ʠʩʢʘ ʜʘ ʯʝʪʝ, ʥʘʚʩʷʢʲʜʝ ʩʝ ʚʠʞʜʘ ʩʘʤʦ ʨʘʟʚʨʘʪ ʠ 
ʢʦʨʫʧʮʠʷò, 

ʪʦ ʝʩʪʝʩʪʚʝʥʦ ʩʝ ʥʘʣʘʛʘʣ ʠʟʚʦʜʲʪ, ʯʝ 

Ăʢʨʘʷʪ ʥʘ ʩʚʝʪʘ ʝ ʜʦʢʘʟʘʥʦ ʠ ʦʩʝʟʘʝʤʦ ʙʣʠʟʲʢò. 

ʈʘʟʙʠʨʘ ʩʝ, ʚʝʢʦʚʝʪʝ ʠʜʚʘʣʠ ʠ ʩʠ ʦʪʠʚʘʣʠ, ʘ ʧʨʦʢʣʘʤʠʨʘʥʠʷʪ Ăʢʨʘʡ ʥʘ 
ʩʚʝʪʘò ʚʩʝ ʥʝ ʩʝ ʩʣʫʯʚʘʣ. ʅʦ ʩʝ ʩʣʫʯʠʣʘ ʝʜʥʘ ʧʦʢʘʟʘʪʝʣʥʘ ʤʦʜʫʣʘʮʠʷ: ʙʠʣʘ 
ʥʘʣʦʞʝʥʘ (ʠ ʤʝʪʦʜʠʯʥʦ ʦʪʩʪʦʷʚʘʥʘ) ʪʚʲʨʜʘ ʧʦʣʠʪʠʢʘ ʥʘ ʟʘʙʨʘʥʘ ʢʲʤ ʢʘʢʚʦʪʦ ʠ 
ʜʘ ʙʠʣʦ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʛʨʘʤʦʪʥʦʩʪʪʘ ï ʚʩʠʯʢʦ ʪʦʚʘ, ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʣʘʢʦʥʠʯʥʘʪʘ ʤʘʢʩʠʤʘ: 

Ăʅʝʚʝʞʝʩʪʚʦʪʦ ʝ ʤʘʡʢʘ ʥʘ ʙʣʘʛʦʯʝʩʪʠʝʪʦò. 

ʄʘʣʲʢ ʜʦʢʘʟʘʪʝʣʩʪʚʝʥ ʬʨʘʛʤʝʥʪ ʦʪ ʧʠʩʤʦ ʥʘ ʇʘʧʘ ɻʨʠʛʦʨʠʡ ɯ, ʜʦ ʛʘʣʩʢʠʷ 
ʝʧʠʩʢʦʧ ɼʝʟʠʜʝʨʠʡ, ʥʘʧʠʩʘʥʦ ʚʲʚ ʚʨʲʟʢʘ ʩ ʜʦʩʪʠʛʥʘʣʘʪʘ ʜʦ Ăʉʚʝʪʠʷ ʇʨʝʩʪʦʣò 
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ʠʥʬʦʨʤʘʮʠʷ, ʯʝ ʝʧʠʩʢʦʧʲʪ ʝ ʥʘʯʝʥʘʣ ʦʙʫʯʝʥʠʝ ʧʦ ʛʨʘʤʘʪʠʢʘ ʟʘ ʩʚʦʠʪʝ 
ʝʥʦʨʠʘʰʠ: 

Ăé ʜʦ ʥʘʩ ʜʦʩʪʠʛʥʘ ʠʟʚʝʩʪʠʝ, ʟʘ ʢʦʝʪʦ ʥʝ ʤʦʞʝʤ ʜʘ ʥʝ ʩʠ ʩʧʦʤʥʷʤʝ 
ʩʲʩ ʩʨʘʤ, ʘ ʠʤʝʥʥʦ, ʯʝ ʪʠ ʩʠ ʦʙʫʯʘʚʘʣ ʥʷʢʦʛʦ ʧʦ ʛʨʘʤʘʪʠʢʘ. 
ʀʟʚʝʩʪʠʝʪʦ ʟʘ ʪʘʟʠ ʧʦʩʪʲʧʢʘ, ʢʲʤ ʢʦʷʪʦ ʥʠʝ ʯʫʚʩʪʚʘʤʝ ʥʘʡ-
ʛʦʣʷʤʦ ʧʨʝʟʨʝʥʠʝ, ʧʨʦʠʟʚʝʜʝ ʚʲʨʭʫ ʥʘʩ ʤʥʦʛʦ ʪʝʞʢʦ ʚʧʝʯʘʪʣʝʥʠʝ. 
(é) ʅʝ ʤʦʞʝ ʩ ʝʜʥʘ ʠ ʩʲʱʘ ʫʩʪʘ ʜʘ ʩʝ ʚʲʟʜʘʚʘ ʭʚʘʣʘ ʥʘ ʍʨʠʩʪʘ ʠ 
ʟʘʝʜʥʦ ʩ ʪʦʚʘ ʜʘ ʩʝ ʭʚʘʣʠ ʖʧʠʪʝʨ. (é) ʀ ʪʘʢʘ, ʘʢʦ ʚʠʝ ʜʦʢʘʞʝʪʝ 
ʷʩʥʦ, ʯʝ ʚʩʠʯʢʦ ʨʘʟʢʘʟʘʥʦ ʟʘ ʚʘʩ ʝ ʣʲʞʘ, ʯʝ ʚʠʝ ʥʝ ʩʝ ʟʘʥʠʤʘʚʘʪʝ ʩ 
ʛʣʫʧʘʚʠ ʩʚʝʪʩʢʠ ʥʘʫʢʠ, ʪʦʛʘʚʘ ʥʠʝ ʱʝ ʧʨʦʩʣʘʚʷʤʝ ʥʘʰʠʷ ʛʦʩʧʦʜ, 
ʢʦʡʪʦ ʥʝ ʜʦʧʫʩʥʘ ʜʘ ʩʝ ʦʩʢʚʝʨʥʠ ʦʪ ʚʘʰʠʪʝ ʫʩʪʘ ʩ ʙʦʛʦʭʫʣʩʪʚʝʥʘ 
ʭʚʘʣʙʘ ʥʝʱʦ, ʟʘ ʢʦʝʪʦ ʥʘ ʤʦʞʝ ʠ ʜʘ ʩʝ ʛʦʚʦʨʠò [ʍʨʠʩʪʦʤʘʪʠʷ ʧʦ 
ʠʩʪʦʨʠʷ ʥʘ ʩʨʝʜʥʠʪʝ ʚʝʢʦʚʝ, ʧʲʨʚʘ ʯʘʩʪ, ʉʦʬʠʷ, 1975, ʩ.239-240]. 

ʀʥʮʠʜʝʥʪʲʪ, ʟʘ ʢʦʡʪʦ ʠʜʝ ʨʝʯ ʚ ʧʠʩʤʦʪʦ, ʩʝ ʝ ʩʣʫʯʠʣ ʧʨʝʟ Vɯ ʚʝʢ. ʅʦ ʪʦʡ ʝ 
ʙʠʣ ʜʦʩʪʘʪʲʯʥʦ ʷʩʝʥ ʟʥʘʢ ʟʘ ʝʜʥʘ ʙʲʜʝʱʘ ʪʨʘʜʠʮʠʷ, ʢʦʷʪʦ ʥʝʧʦʢʣʘʪʠʤʦ ʱʝ 
ʙʲʜʝ ʩʣʝʜʚʘʥʘ ʧʨʝʟ ʚʝʢʦʚʝʪʝ ʥʘʧʨʝʜ. 

ɼʚʝ ʜʦʢʘʟʘʪʝʣʩʪʚʘ. 

ʉʣʝʜ ʢʘʪʦ ɼʞʦʥ ʋʠʢʣʠʬ (1330? ï 1384) ʧʨʝʚʝʞʜʘ ɹʠʙʣʠʷʪʘ ʥʘ ʘʥʛʣʠʡʩʢʠ 
ʝʟʠʢ, ʚʦʜʝʥ ʦʪ ʞʝʣʘʥʠʝʪʦ ʪʷ, ʢʘʪʦ Ăʂʥʠʛʘ ʥʘ ʞʠʚʦʪʘò, ʜʘ ʙʲʜʝ ʨʘʟʙʠʨʘʝʤʘ ʟʘ 
ʚʩʝʢʠ ʯʦʚʝʢ, ʩʝ ʥʘʜʠʛʘ ʦʩʪʨʘ ʛʥʝʚʥʘ ʨʝʘʢʮʠʷ ʥʘ ʈʠʤ, ʜʦʩʪʠʛʥʘʣʘ ʜʦʪʘʤ, ʯʝ ʜʘ 
ʩʝ ʠʟʜʘʜʝ ʩʧʝʮʠʘʣʥʘ ʟʘʧʦʚʝʜ, ʟʘʙʨʘʥʷʚʘʱʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʠ ʯʝʪʝʥʝʪʦ ʥʘ 
ʧʨʝʚʦʜʘ, ʘ ʚ ʜʦʧʲʣʥʝʥʠʝ ï ʠ ʜʦ ʪʦʚʘ: ʦʢʦʣʦ 40 ʛʦʜʠʥʠ ʩʣʝʜ ʩʤʲʨʪʪʘ ʥʘ ʋʠʢʣʠʬ 
(ʩʣʝʜ ʥʘʨʦʯʥʦ ʨʝʰʝʥʠʝ ʥʘ ʮʲʨʢʦʚʝʥ ʩʲʙʦʨ) ʪʣʝʥʥʠʪʝ ʤʫ ʦʩʪʘʥʢʠ ʜʘ ʙʲʜʘʪ 
ʠʟʨʦʚʝʥʠ ʦʪ ʟʝʤʷʪʘ ʠ ʠʟʛʦʨʝʥʠ, ʘ ʧʝʧʝʣʪʘ ï ʨʘʟʧʠʣʷʥʘ. 

ʉʣʝʜ ʢʘʪʦ ʋʠʣʠʘʤ ʊʠʥʜʝʡʣ (1494 ï 1536) ʧʨʝʚʝʞʜʘ ʦʪ ʛʨʲʮʢʠ ʠ ʠʚʨʠʪ ʥʘ 
ʘʥʛʣʠʡʩʢʠ ʅʦʚʠʷ ʟʘʚʝʪ ʠ ʥʝʤʘʣʢʦ ʢʥʠʛʠ ʦʪ ʉʪʘʨʠʷ ʟʘʚʝʪ, ʧʨʝʟ 1935 ʛʦʜʠʥʘ ʪʦʡ 
ʝ ʘʨʝʩʪʫʚʘʥ, ʠʟʤʲʯʚʘʥ, ʦʩʲʜʝʥ ʥʘ ʩʤʲʨʪ ʠ (ʧʦ ʤʠʣʦʩʪ!) ʫʜʫʰʝʥ ʥʘ ʢʣʘʜʘʪʘ, 
ʤʘʣʢʦ ʧʨʝʜʠ ʪʷʣʦʪʦ ʤʫ ʜʘ ʙʲʜʝ ʠʟʛʦʨʝʥʦ. ɸ ʟʘʙʨʘʥʘʪʘ ʜʘ ʩʝ ʯʝʪʝ ɹʠʙʣʠʷʪʘ ʥʘ 
ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ï ʧʨʝʧʦʪʚʲʨʜʝʥʘ. 

ʅʝʱʦ ʧʦʚʝʯʝ (ʢʦʣʢʦʪʦ ʠ ʘʙʩʫʨʜʥʦ ʜʘ ʩʝ ʩʪʦʨʠ ʪʦʚʘ ʥʷʢʦʤʫ), ʥʘ ʧʨʦʪʝʞʝʥʠʝ 
ʥʘ ʤʥʦʛʦ ʚʝʢʦʚʝ ʝ ʩʲʱʝʩʪʚʫʚʘʣʘ ʥʘʜʣʝʞʥʘ ʟʘʙʨʘʥʘ ɹʠʙʣʠʷʪʘ ʜʘ ʩʝ ʧʨʠʪʝʞʘʚʘ 
ʠ ʯʝʪʝ ʦʪ ʥʝʦʪʦʨʠʟʠʨʘʥʠ ʣʠʮʘ ʠ ʚ ʥʝʡʥʠʷ ʣʘʪʠʥʩʢʠ ʚʘʨʠʘʥʪ! 

ʉʝʛʘ ʦʙʘʯʝ ʦʙʩʪʦʷʪʝʣʩʪʚʘʪʘ ʩʘ ʜʨʫʛʠ. ʅʝ ʩʝ ʦʛʣʘʩʷʚʘʪ ʥʠʢʘʢʚʠ ʩʲʚʝʪʠ ʥʘ 
ʥʠʢʘʢʚʠ ʩʲʚʨʝʤʝʥʥʠ ʝʜʠʥʦʤʠʰʣʝʥʠʮʠ ʥʘ ɽʢʣʠʩʠʘʩʪ. ʅʝ ʜʝʡʩʪʚʘʪ ʠ ʥʠʢʘʢʚʠ 
ʟʣʦʢʦʙʥʠ ʟʘʙʨʘʥʠ, ʢʦʠʪʦ ʜʘ ʠʟʧʨʘʱʘʪ ʥʘ ʩʤʲʨʪ ʧʠʰʝʱʠʪʝ. (ʀ ʦʱʝ ʧʦ-ʤʘʣʢʦ ï 
ʯʝʪʷʱʠʪʝ.) ɺʩʝʢʠ ʤʦʞʝ ʥʝ ʩʘʤʦ ʜʘ ʧʠʰʝ ʢʥʠʛʠ, ʥʦ ʠ ʜʘ ʛʠ ʧʝʯʘʪʘ. ɸ ʠ ʙʝʟ ʜʘ ʛʠ 
ʧʝʯʘʪʘ ï ʜʘ ʛʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʥʝʦʛʨʘʥʠʯʝʥʦ. 

ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ï ʢʲʜʝ ʝ ʧʨʦʙʣʝʤʲʪ? 
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ʇʲʨʚʦ. ʇʨʦʙʣʝʤʲʪ ʥʝ ʝ ʚ ʝʜʠʥʩʪʚʝʥʦ ʯʠʩʣʦ. 

ɺʪʦʨʦ. ɼʦʢʦʣʢʦʪʦ ʣʝʩʥʠʷʪ ʜʦʩʪʲʧ ʜʦ ʝʜʠʥ ʦʪ ʩʚʝʪʦʚʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʢʘʥʘʣʠ, ʠʥʪʝʨʥʝʪ, ʩʝ ʦʢʘʟʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʟʧʨʝʧʷʪʩʪʚʝʥ ʟʘ ʚʩʝʢʠ, ʢʦʡʪʦ ʛʦ ʝ 
ʧʦʞʝʣʘʣ ï ʠ ʟʘ ʫʯʝʥʠʷ, ʠ ʟʘ ʥʝʚʝʞʝʩʪʚʝʥʠʷ, ʠ ʟʘ ʤʦʨʘʣʥʠʷ, ʠ ʟʘ ʥʝʤʦʨʘʣʥʠʷ ï 
ʪʦ (ʢʘʢʪʦ ʚʲʚ ʚʩʷʢʘ ʧʦʜʦʙʥʘ ʩʠʪʫʘʮʠʷ), ʪʦʡ ʩʝ ʦʢʘʟʚʘ ʢʦʣʢʦʪʦ ʥʝʱʦ ʧʦʣʝʟʥʦ, 
ʪʦʣʢʦʚʘ ʠ ʥʝʱʦ ʚʨʝʜʥʦ. ɺʲʟʥʠʢʚʘ ʚʲʧʨʦʩʲʪ: ʂʘʢ ʤʦʛʘʪ ʜʘ ʩʝ ʦʛʨʘʥʠʯʘʪ 
ʚʨʝʜʠʪʝ? ʊʦʟʠ ʚʲʧʨʦʩ ʧʨʦʚʦʢʠʨʘ ʩʣʝʜʚʘʱʠ ʚʲʧʨʦʩʠ: ɸ ʥʦʚ ʣʠ ʝ ʧʨʦʙʣʝʤʲʪ ʩ 
ʚʨʝʜʠʪʝʣʩʪʚʦʪʦ ʚʲʨʭʫ ʦʙʫʯʘʚʘʥʠʪʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʦʙʫʯʘʚʘʱʠʪʝ? ʅʠʤʘ 
ʮʷʣʘʪʘ ʯʦʚʝʰʢʘ ʠʩʪʦʨʠʷ ʥʝ ʝ ʥʠʟ ʦʪ ʧʦʜʦʙʥʠ ʤʘʥʠʬʝʩʪʘʮʠʠ? ʀ ʢʘʢ ʩʝ ʝ 
ʩʧʨʘʚʷʣʦ ʯʦʚʝʯʝʩʪʚʦʪʦ ʩ ʪʦʚʘ ʟʣʦ (ʘʢʦ ʧʨʠʝʤʝʤ, ʯʝ ï ʢʘʪʦ ʮʷʣʦ ï ʪʦ 
ʠʟʦʙʱʦ Ăʩʝ ʝ ʩʧʨʘʚʷʣʦò)? 

ʆʪʛʦʚʦʨʲʪ ʠʟʛʣʝʞʜʘ ʝʜʠʥ. ʊʦʡ ʤʦʞʝ ʜʘ ʟʚʫʯʠ ʜʦʩʘʜʥʦ ʟʘ ʪʝʟʠ, ʢʦʠʪʦ ʚʝʯʝ 
ʩʘ ʛʦ ʯʫʚʘʣʠ. ʅʦ ʧʘʢ ʪʦʡ ʱʝ ʪʨʷʙʚʘ ʜʘ ʟʚʫʯʠ ʦʱʝ ʤʥʦʛʦ ʧʲʪʠ ʧʦ ʤʥʦʛʦ 
(ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʝʯʠʷ ʜʦʩʘʜʘ) ï ʧʨʦʩʪʦ ʟʘʱʦʪʦ ʠʤʘ ʤʥʦʛʦ Ăʦʙʦʨʠò, ʢʦʠʪʦ 
ʪʨʷʙʚʘ ʜʘ ʩʝ Ăʨʠʥʘʪò. ʀ ʪʘʢʘ, ʠʥʩʪʨʫʤʝʥʪʲʪ ʩʝ ʥʘʨʠʯʘ: ʢʫʣʪʠʚʠʨʘʥʝ ʥʘ 
ʢʨʠʪʠʯʝʩʢʦ ʤʠʩʣʝʥʝ. ɸ ʪʦ ʥʝ ʙʠ ʩʣʝʜʚʘʣʦ ʜʘ ʝ ʥʠʱʦ ʜʨʫʛʦ, ʦʩʚʝʥ ʦʥʘʟʠ 
ʢʫʣʪʫʨʘ ʥʘ ʧʦʚʝʜʝʥʠʝ, ʧʨʠ ʢʦʝʪʦ ʥʘ ʚʲʨʭʘ ʥʘ ʮʝʥʥʦʩʪʠʪʝ ʜʘ ʩʝ ʧʦʩʪʘʚʷ 
ʜʠʨʝʥʝʪʦ ʥʘ ʦʩʥʦʚʘʥʠʷ ʟʘ ʝʜʥʦ ʪʚʲʨʜʝʥʠʝ. 

ɹʝʟʫʩʣʦʚʥʦ, ʢʨʠʪʠʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ ʩʲʟʜʘʚʘ ʧʨʦʙʣʝʤʠ ï ʢʘʢʪʦ ʥʘ ʩʚʦʷ 
ʧʨʠʥʦʩʠʪʝʣ, ʪʘʢʘ ʠ ʥʘ ʚʩʠʯʢʠ, ʢʦʠʪʦ ʩʝ ʦʢʘʟʚʘʪ ʟʘʩʝʛʥʘʪʠ ʦʪ ʥʝʛʦʚʦʪʦ ʜʝʡʩʪʚʠʝ. 
ʅʦé ʪʦʚʘ ʙʨʝʤʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʥʦʩʠ. ɽʜʠʥ ʫʯʠʪʝʣ ʪʨʷʙʚʘ ʜʘ ʧʨʠʫʯʠ ʧʲʨʚʦ 
ʩʝʙʝ ʩʠ, ʘ ʧʦʩʣʝ ʠ ʫʯʝʥʠʮʠʪʝ ʩʠ, ʢʲʤ ʪʝʭʥʠʢʘʪʘ ʟʘ ʥʦʩʝʥʝ ʥʘ ʙʨʝʤʝʪʦ ʥʘ 
ʢʨʠʪʠʯʝʩʢʦʪʦ ʤʠʩʣʝʥʝ. 

ʊʨʝʪʦ. ɼʦʨʠ ʠ ʜʥʝʩ, ʠʤʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʦʠʪʦ ʠʟʧʠʪʚʘʪ ʧʨʠʪʝʩʥʝʥʠʝ, 
ʢʦʛʘʪʦ ʚʲʥʰʥʦ ʣʠʮʝ ʩʝ ʦʢʘʞʝ ʚ ʪʷʭʥʘʪʘ ʘʫʜʠʪʦʨʠʷ. ʉʲʱʝʩʪʚʫʚʘ ʠʟʚʝʩʪʝʥ 
ʜʘʩʢʘʣʩʢʠ ʩʠʥʜʨʦʤ, ʧʦ ʩʠʣʘʪʘ ʥʘ ʢʦʡʪʦ ʫʯʠʪʝʣʷʪ ʠʟʧʠʪʚʘ ʥʝʧʨʝʦʜʦʣʠʤʘ 
ʧʦʪʨʝʙʥʦʩʪ ʜʘ ʝ ʥʘʩʘʤʝ ʩ ʫʯʝʥʠʮʠʪʝ ʩʠ ï ʩʘʤʦ ʪʦʡ ʜʘ ʠʤʘ ʚʣʘʩʪ ʥʘʜ ʪʷʭ ʟʘʜ 
ʧʣʲʪʥʦ ʟʘʪʚʦʨʝʥʘʪʘ ʚʨʘʪʘ ʥʘ ʟʘʣʘʪʘ, ʝʜʠʥʩʪʚʝʥʦ ʪʦʡ ʜʘ ʝ ñMagisterò, ʢʦʡʪʦ ʜʘ 
ʦʛʣʘʩʷʚʘ ʩʚʦʝʪʦ ñdixitò. 

ɺ ʝʜʠʥ ʣʠʙʝʨʘʣʝʥ ʩʚʷʪ ʦʙʘʯʝ ʚʨʘʪʘʪʘ ʥʘ ʟʘʣʘʪʘ ʤʦʞʝ ʠ ʜʘ ʧʨʦʜʲʣʞʘʚʘ ʜʘ 
ʩʪʦʠ ʧʣʲʪʥʦ ʟʘʪʚʦʨʝʥʘ, ʥʦ ʧʨʝʟ ʤʥʦʛʦ ʜʨʫʛʠ ʚʨʘʪʠ ʚʩʝʢʠ ʫʯʝʥʠʢ ʤʦʞʝ ʜʘ 
ʨʘʟʙʝʨʝ, ʢʦʣʢʦ ʪʝʞʠ ʥʝʛʦʚʠʷʪ ñMagisterò ʠ ʥʝʛʦʚʦʪʦ ñdixitò. ʀ ʪʦʚʘ ʱʝ ʩʪʘʚʘ ʚʩʝ 
ʧʦ-ʪʝʞʢʦ ʠʟʧʠʪʘʥʠʝ ʟʘ ʧʨʝʧʦʜʘʚʘʪʝʣʩʢʘʪʘ ʛʠʣʜʠʷ. 

ʏʝʪʚʲʨʪʦ. ʏʦʚʝʰʢʠʷʪ ʨʠʪʲʤ ʥʘ ʨʘʟʚʠʪʠʝ, ʯʦʚʝʰʢʠʪʝ ʙʠʦʣʦʛʠʯʥʠ 
ʚʲʟʤʦʞʥʦʩʪʠ, ʦʪʜʘʚʥʘ ʩʘ ʚʣʝʟʣʠ ʚ ʙʦʣʝʟʥʝʥʦ ʦʩʪʲʨ ʢʦʥʬʣʠʢʪ ʩ ʣʘʚʠʥʠʪʝ ʦʪ 
ʠʥʬʦʨʤʘʮʠʷ, ʢʦʠʪʦ ʩʝ ʠʟʣʠʚʘʪ ʩʘʤʦ ʚ ʝʜʠʥ ʤʠʛ ʦʪ ʩʚʝʪʦʚʥʘʪʘ ʤʨʝʞʘ. ɼʦʨʠ ʠ ʦʪ 
ʪʷʭ ʤʠʩʣʝʥʦ ʜʘ ʙʲʜʝ ʧʨʝʤʘʭʥʘʪʦ ʚʩʠʯʢʦ ʜʦʣʥʦʢʘʯʝʩʪʚʝʥʦ ʠ ʙʝʟʩʲʜʲʨʞʘʪʝʣʥʦ, 
ʱʝ ʦʩʪʘʥʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʜʦ ʢʦʷʪʦ ʨʘʟʫʤʲʪ ʥʠ ʥʷʤʘ 
ʜʘ ʫʩʧʝʝ ʜʘ ʩʝ ʜʦʢʦʩʥʝ. 

ʄʦʞʝ ʜʘ ʩʝ ʟʘʜʘʜʝ ʚʲʧʨʦʩʲʪ: ʢʘʢʚʦ ʜʘ ʩʝ ʧʨʘʚʠ ʩ ʥʝʧʦʩʠʣʥʘʪʘ ʩʚʝʪʦʚʥʘ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʧʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʥʷʢʘʢʲʚ ʧʨʘʢʪʠʯʝʩʢʠ 
ʥʝʧʨʦʤʝʥʣʠʚ ʢʘʧʘʮʠʪʝʪ ʥʘ ʥʝʚʨʦ-ʬʠʟʠʦʣʦʛʠʯʥʘʪʘ ʠ ʠʥʪʝʣʝʢʪʫʘʣʥʘʪʘ 
ʧʨʦʧʫʩʢʘʪʝʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʦʪʜʝʣʥʠʷ ʠʥʜʠʚʠʜ? ɼʘʣʠ ʚʝʯʝ ʥʝ ʝ ʦʪʧʫʰʝʥʘ 
ʥʷʢʘʢʚʘ ʙʫʪʠʣʢʘ ʩʲʩ ʩʪʨʘʭʦʚʠʪ ʜʫʭ ʚ ʥʝʷ, ʢʦʡʪʦ ʥʠʢʦʡ ʥʝ ʤʦʞʝ ʜʘ 
ʫʧʨʘʚʣʷʚʘ? ʅʘʣʠ ʝ ʧʦʚʝʯʝ ʦʪ ʘʙʩʫʨʜʥʦ ʜʘ ʩʝ ʤʠʩʣʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʢʚʘʟʠ-
ʡʝʟʫʠʪʩʢʠ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʦʨʜʝʥ ʠʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʠʥʢʚʠʟʠʮʠʷ? 

ɺʩʲʱʥʦʩʪ, ʛʦʣʷʤʦʪʦ ʧʠʪʘʥʝ ʠʟʛʣʝʞʜʘ ʪʘʢʘ: ʀʤʘ ʣʠ ʯʦʚʝʢʲʪ ʙʠʦʣʦʛʠʯʝʥ 
ʢʘʧʘʮʠʪʝʪ, ʩ ʢʦʡʪʦ ʜʘ ʠʟʜʲʨʞʠ ʥʘ ʩʪʨʝʤʛʣʘʚʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʯʦʚʝʯʝʩʪʚʦʪʦ? 

ʄʦʷʪ ʦʪʛʦʚʦʨ ʝ ʝʜʥʦ: Ăʅʝ!ò, ʧʨʠʜʨʫʞʝʥʦ ʩ ʫʛʦʚʦʨʢʘʪʘ: Ăɸ ʜʦʨʠ ʠ ʜʘ ʠʤʘ 
(ʪʘʢʲʚ ʢʘʧʘʮʠʪʝʪ), ʪʦʡ ʥʝ ʛʦ ʚʣʘʜʝʝò. 

ʂʘʢ ʩʣʝʜʚʘ ʜʘ ʩʝ ʧʦʩʪʲʧʠ ʚ ʪʘʢʦʚʘ ʢʨʠʪʠʯʥʦ ʧʦʣʦʞʝʥʠʝ? ʂʘʢʲʚ ʙʠ ʤʦʛʲʣ ʜʘ 
ʙʲʜʝ ʨʘʟʫʤʥʠʷʪ ʭʦʜ? ʉʲʱʝʩʪʚʫʚʘ ʣʠ ʠʟʦʙʱʦ ʪʘʢʲʚ ʭʦʜ? 

ʄʦʷʪ ʦʪʛʦʚʦʨ ʝ ʝʜʥʦ ʢʘʪʝʛʦʨʠʯʥʦ: Ăɼʘ!ò 

ɸ ʢʘʢ Ăʢʘʪʝʛʦʨʠʯʥʦʪʦ óɼʘôò ʜʘ ʥʝ ʦʩʪʘʥʝ ʩʘʤʦ ʛʦʣʘ ʩʣʦʚʝʩʥʘ ʜʝʢʣʘʨʘʮʠʷ? 

ʇʲʨʚʦ. ʊʝʟʠ, ʢʦʠʪʦ ʩʘ ʦʮʝʥʠʣʠ ʜʦʩʪʘʪʲʯʥʦ ʜʦʙʨʝ ʥʝʛʘʪʠʚʠʪʝ ʥʘ 
ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ ʩʚʷʪ ʠ ʩʘ ʧʦʞʝʣʘʣʠ ʜʦʩʪʘʪʲʯʥʦ ʩʠʣʥʦ ʩʚʦʝʪʦ ʦʮʝʣʷʚʘʥʝ ʚ 
ʥʝʛʦ, ʪʨʷʙʚʘ ʜʘ ʧʨʦʫʤʝʷʪ, ʯʝ, ʘʢʦ ʧʨʝʩʣʝʜʚʘʪ ʥʷʢʘʢʚʠ ʩʦʣʦʚʠ ʠʟʷʚʠ ʚ ʥʝʛʦ, 
ʢʦʥʮʝʨʪʲʪ (ʟʘ ʪʷʭ) ʱʝ ʝ ʩʚʲʨʰʠʣ ʤʥʦʛʦ ʧʨʝʜʠ ʠʟʦʙʱʦ ʜʘ ʝ ʟʘʧʦʯʥʘʣ. 

ɺʪʦʨʦ (ʢʘʪʦ ʧʨʷʢʦ ʩʣʝʜʩʪʚʠʝ ʦʪ ʧʨʝʜʭʦʜʥʦʪʦ). ɺʩʝ ʩʲʱʠʪʝ ʭʦʨʘ ʱʝ ʪʨʷʙʚʘ 
ʜʘ ʧʨʠʝʤʘʪ ʢʘʪʦ ʝʜʠʥʩʪʚʝʥʦ ʚʲʟʤʦʞʥʘ ʞʠʪʝʡʩʢʘ ʧʦʟʠʮʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʜʘ 
ʦʙʚʲʨʞʘʪ ʩʚʦʝʪʦ ʩʲʱʝʩʪʚʫʚʘʥʝ ʩʲʩ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʤʥʦʛʦ ʜʨʫʛʠ ʭʦʨʘ ʢʘʪʦ 
ʪʷʭ, ʢʦʠʪʦ ʚ ʩʚʦʷʪʘ ʝʜʠʥʠʯʥʦʩʪ ʩʘ ʩʲʱʦ ʪʦʣʢʦʚʘ ʥʝʧʨʠʛʦʜʥʠ ʟʘ ʦʢʦʣʥʠʷ ʩʚʷʪ, 
ʢʦʣʢʦʪʦ ʠ ʪʝ ʩʘʤʠʪʝ. 

ʊʨʝʪʦ (ʢʘʪʦ ʧʨʷʢʦ ʩʣʝʜʩʪʚʠʝ ʦʪ ʧʨʝʜʭʦʜʥʦʪʦ). ʇʦʩʪʘʥʦʚʢʘʪʘ, ʧʦ ʩʠʣʘʪʘ ʥʘ 
ʢʦʷʪʦ ʘʟ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʲʟʧʨʠʝʤʘʤ ʢʘʪʦ ʞʠʟʥʝʥʦ ʚʘʞʥʘ ʯʘʩʪ ʦʪ ʝʜʠʥ 
ʤʥʦʛʦʢʨʘʪʥʦ ʧʦ-ʛʦʣʷʤ ʦʪ ʤʝʥ ʩʘʤʠʷ ʦʨʛʘʥʠʟʲʤ (ʠʟʛʨʘʜʝʥ ʦʪ ʯʦʚʝʮʠ ʢʘʪʦ ʤʝʥ), 
ʩʣʝʜʚʘ ʜʘ ʤʠ ʥʘʣʦʞʠ ʪʘʢʲʚ ʪʠʧ ʧʦʚʝʜʝʥʠʝ, ʢʦʝʪʦ ʜʘ ʠʟʢʣʶʯʚʘ ʢʘʢʚʦʪʦ ʠ ʜʘ 
ʙʠʣʦ ʚʨʝʜʠʪʝʣʩʪʚʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʩʪʘʥʘʣʠʪʝ ʯʦʚʝʮʠ ʚʲʚ ʚʩʝ ʩʲʱʠʷ 
ʦʨʛʘʥʠʟʲʤ. ʂʦʥʩʪʘʪʘʮʠʷʪʘ: Ăɸʟ ʥʘʥʘʩʷʤ ʚʨʝʜʘò (ʤʠʩʣʝʥʘ ʚ ʩʣʫʯʘʷ ʚ 
ʦʙʨʘʟʦʚʘʪʝʣʝʥ ʘʩʧʝʢʪ), ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʝʜʠʥʩʪʚʝʥʦ ʢʘʪʦ: 
Ăʅʘʥʘʩʷʡʢʠ ʚʨʝʜʘ, ʘʟ ʥʘʥʘʩʷʤ ɺʈɽɼɸ ʀ ʅɸ ʉɽɹɽ ʉʀò.  

ʏʝʪʚʲʨʪʦ. ʇʨʝʜʭʦʜʥʦʪʦ ʠʟʠʩʢʚʘʥʝ ʤʦʞʝ ʜʘ ʠʤʘ ʥʷʢʘʢʲʚ ʩʤʠʩʲʣ 
ʝʜʠʥʩʪʚʝʥʦ, ʘʢʦ ʝ ʷʩʥʦ ʦʯʝʨʪʘʥʠʝʪʦ ʥʘ ʧʦʥʷʪʠʝʪʦ Ăʦʙʨʘʟʦʚʘʪʝʣʥʘ ʚʨʝʜʘò. ɸ ʪʦ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʝʬʠʥʠʨʘʥʦ ʪʘʢʘ: Ăʆʙʨʘʟʦʚʘʪʝʣʥʘ ʚʨʝʜʘ ʝ ʚʩʷʢʦ ʜʝʷʥʠʝ, ʢʦʝʪʦ 
ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʟʥʘʥʠʝ ʪʚʲʨʜʝʥʠʷ, ʢʦʠʪʦ ʥʷʤʘʪ ʩʪʘʪʫʪʘ ʥʘ ʟʥʘʥʠʝ.ò 

ʇʝʪʦ. ɹʝʟʫʩʣʦʚʥʦ (ʠ ʧʦ ʩʠʣʘʪʘ ʥʘ ʝʜʥʘ ʩʷʢʘʰ ʥʝʩʢʦʥʯʘʝʤʘ ʚʝʨʠʞʥʦʩʪ) 
ʥʠʱʦ ʜʦʙʨʦ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʪʦʨʝʥʦ, ʘʢʦ ʥʘ ʩʚʦʡ ʨʝʜ ʥʝ ʩʝ ʦʧʠʰʝ ʨʘʤʢʘʪʘ ʥʘ 
ʧʦʥʷʪʠʝʪʦ Ăʟʥʘʥʠʝò. ɸ ʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʫʛʦʚʦʨʝʥʦ ʪʘʢʘ: Ăɿʥʘʥʠʝ ʝ ʚʩʷʢʦ 
ʧʨʝʪʝʥʜʠʨʘʱʦ ʟʘ ʠʩʪʠʥʥʦʩʪ ʪʚʲʨʜʝʥʠʝ, ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʢʦʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 
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ʧʨʘʚʷʪ ʩʙʲʜʚʘʱʠ ʩʝ ʧʨʦʛʥʦʟʠò. 

ʊʫʢ ʠʟʛʣʝʞʜʘ ʨʘʟʫʤʥʦ ʜʘ ʩʝ ʩʧʨʝ. ɸ ʢʦʡʪʦ ʦʮʝʥʠ ʢʘʪʦ ʪʚʲʨʜʝ ʩʪʨʦʛʦ 
ʧʦʜʦʙʥʦ ʠʟʠʩʢʚʘʥʝ, ʤʦʞʝ ʜʘ ʩʝ ʫʩʧʦʢʦʠ ʩ ʧʨʝʜʣʦʞʝʥʠʝʪʦ: ʚʩʠʯʢʦ ʜʨʫʛʦ ʜʘ ʩʝ 
ʤʘʨʢʠʨʘ ʢʘʪʦ ʭʠʧʦʪʝʟʠ, ʘʢʩʠʦʤʠ, ʚʷʨʚʘʥʠʷ, ʚʲʞʜʝʣʝʥʠʷ ʠ ʧʨʦʯʠʝ. ʀ ʦʱʝ, 
Ăʯʘʢʘʥʝʪʦ ʥʘ ʩʙʲʜʚʘʱʘ ʩʝ ʧʨʦʛʥʦʟʘò ʜʘ ʩʝ ʧʨʠʝʤʘ ʩʧʦʢʦʡʥʦ ʢʘʪʦ ʯʘʩʪ ʦʪ 
ʥʘʫʯʥʦʪʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʩʚʝʪʘ, ʥʘ ʢʦʝʪʦ ʭʦʨʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʫʯʝʥʠ. 
ɺʧʨʦʯʝʤ, ʤʝʞʜʫ ʜʨʫʛʦʪʦ, ʪʦ ʝ ʠ ʜʦʙʲʨ ʣʝʢ ʩʨʝʱʫ ʥʝʯʠʠ ʘʤʙʠʮʠʠ ʠʣʠ 
ʯʝʩʪʦʣʶʙʠʝ, ʧʦʟʘ ʠʣʠ ʤʘʥʠʷ ʟʘ ʚʝʣʠʯʠʝ. 

ʀʟʛʣʝʞʜʘ, ʯʝ ʠʟʤʝʞʜʫ SIC ET NON ï ET ʠ NON ʩʝ ʦʢʘʟʚʘʪ ʠʟʣʠʰʥʠ. ɿʘ ʜʘ 
ʦʩʪʘʥʝ ʩʘʤʦ SIC. 
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Abstract. This paper presents a vision for the future of the e-books as part of the 
growing collective intelligence. The vision entails further development of 
technologies that will facilitate the creation and use of a new generation of ósmartô 
books: e-books that are evolving, highly interactive, customisable, adaptable, 
intelligent, and furnished with a rich set of collaborative authoring and reading 
support services. The proposed set of tools will be integrated into an intelligent 
framework for collaborative book authoring and experiencing called SmartBook. The 
paper also discusses the opportunities to use SmartBook as a educational 
hypermedia. 

Keywords: E-book, Web 2.0, University 2.0, Collaborative Intelligence, 
Personalisation 

1. Introduction 

Around 400 BC, Socrates said about books: ñand yet if you ask them a question 
they preserve a solemn silence. éYou would imagine that they had intelligence, but 
if you want to know anything and put a question to one of them, the speaker always 
gives one unvarying answer. And when they have been once written down they are 
tumbled about anywhere among those who may or may not understand them, and 
know not to whom they should reply, to whom not: and, if they are maltreated or 
abused, they have no parent to protect them; and they cannot protect or defend 
themselves.ò  

IT technologies available today have made possible the advent of the e-book 
that overcomes a number of the weaknesses of the classic paper scroll described so 
well by Socrates 24 centuries ago. Many of the numerous recent e-book projects, 
such as the Gutenberg Project1 and Googleôs Books project2, focus on digitizing 
paper books and organizing them in online repositories. The ability to present 
information in new ways, including display of multimedia content, interactivity, and 
customization, gives the e-book enormous potential to extend the fundamental 
concept of the book and its impact on readers.  In addition, taking advantage from 

                                                 
1 http://www.gutenberg.org 
2 http://books.google.com 
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the emerging social web, e-book authors can publish drafts of their books online to 
get early feedback, thus transforming book writing into a form of collective 
brainstorming. This could result in better óliveô books and a shorter writing cycle. 
Such e-books could be continuously updated and refined by many stakeholders; for 
example, readers could discuss published online content with the author or 
publishers could recommend extensions with information in demand.  

Current technologies provide opportunities for building tools not only for 
authoring interactive multimedia content, but also for enhancing readersô experience 
beyond multi-media presentation, for example, through sharing comments, in-book 
search, browsing, skimming, visualisation, summarisation, and non-linear reading. 
Although software tools supporting individually some of these functionalities are 
currently available, there is a need for an integrated environment that provides a 
complete set of social and intelligent tools to facilitate book writing and reading.  

2. Related Work 

E-books come from a complimentary tradition originating from early efforts to get 
existing texts online, e.g., the Gutenberg Project, followed by the early digital text 
publishers such as Hard Shell Word Factory1 and Online Originals2. These texts are 
typically linear; popular formats include Plain Text, HTML, PDF, Word, Open 
Standards such as IDPF and OEB, or Proprietary formats such as Kindleôs AZW or 
Mobipocketôs PRC. Although most e-books can be read on a standard PC, a number 
of specific devices have emerged ï such as Sony LIBRI® (2004), Sony Reader 
(2006), and Amazon Kindle (2007) ï that take advantage of better book-like form 
factors, and new display technologies that are easy on the eye (known as e-paper or 
digital paper).  

The new generation of Web 2.0 systems (including blogs, wikis, personal 
journalism and sharing sites) is changing the general attitude to public writing, 
sharing, and artistic collaboration. This new Web literacy is changing peopleôs 
expectations of digital media and challenges our existing notions of authorship, 
making it the right time to explore how community-driven writing and reading could 
be applied to more formally published materials. The existing work in this area 
includes Amazonôs open publishing system called Digital Text Platform3, which 
allows authors to self-publish to their Kindle platform, and Hypertext publishers, such 
as Eastgate Systems4, which offer self-contained hypertexts that have many of the 
combined properties of open hypertexts and e-books. The latter, although formally 
authored, multimedia and non-linear, include no community or annotation aspects. 

                                                 
1 http://www.hardshell.com 
2 http://www.onlineoriginals.com 
3 https://dtp.amazon.com 
4 http://www.eastgate.com 
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While technologies and tools for searching documents on the Web or in a digital 
library that best match a query have been the subject of tremendous interest and 
research in the last decade, the task of locating relevant information within 
documents has remained in the shadow. Recently, this task has become 
increasingly important as longer documents, including many e-books, have begun 
being published. Several approaches have been proposed for within-document 
retrieval including passage retrieval [4] and content-based document browsing 
[Error! Reference source not found.]. Harper et al. [3] proposed a tool called 
ProfileSkim that enables users to identify relevant passages of text within long 
documents by integrating passage retrieval and content-based document browsing.  

Adaptive and recommender systems use user models aiming to help users in 
finding information, products, services, etc., that they are presumably interested in or 
prefer. There are two basic approaches pursued so far Content-based filtering 
systems take into account individual preferences for certain object features and 
make recommendations on the base of the similarities between items [7, etc.]. 
Collaborative filtering systems, typically build on similarities between users with 
respect to the objects they are implicitly or explicitly interested in [5, etc.]. There are 
also hybrid systems, which combine both approaches to avoid some of their 
limitations and improve the quality of their recommendations [1, etc.]. 

3. The SmartBook Vision 

Even today a significant amount of multimedia content is often made available 
as a book companion (for example, on CDs, DVDs or on the Web). Book authoring 
and reviewing using digital facilities has influenced the workflows adopted by 
publishers and the processes followed by individuals. Collaborative work using 
social network infrastructures as well as the fan art and fan fiction that often 
accompany books on the Web are significant developments in both authoring and 
reading. The way in which we experience books has therefore changed dramatically. 
Books can be experienced on print, on the Web or on portable devices and they can 
be discussed in forums, enhanced by fans and be part of a shared experience 
among creative communities. 

We advocate that it is possible to re-conceptualize the book by examining the 
essence of what the book means to individuals, society and culture at large, and 
how this could be supported and extended by digital platforms, connectivity and the 
emerging digital literacy. We believe that a new generation of e-books will better 
support creative communities, foster talent and promote innovation. The vision 
entails further developing of technologies that will facilitate the creation and use of a 
new generation of ósmartô e-books that are: evolving, highly interactive, 
customisable, adaptable, intelligent, and equipped with a rich set of author and 
reader support services. We propose a set of tools that will be ultimately integrated 
into an intelligent framework for collaborative book authoring and reading called 
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SmartBook. It will contain three óspacesô: an authorôs space, a readerôs space, and a 
collaboration space.  

The authorôs space will provide authors with personal and collaborative editing 
tools. The major difference between these tools and the emerging wiki-based 
collaborative authoring tools (such as those in Wikibooks) is the ownership. 
Whereas the wiki approach allows all users to act as co-authors, SmartBook will 
preserve the traditional distinction of the roles of authors and readers; one or more 
authors, the bookôs owner(s), will be responsible for content creation. One of the 
main goals of SmartBook is to provide authors with a set of smart tools to facilitate 
the presentation of the semantics of the text (better and easier than it is currently 
possible) by employing emerging technologies and recent findings in the areas of 
semi-automatic mark-up, natural language processing and text mining. The tools will 
make suggestions needing final tuning and/or approval or by the author. 

In the SmartBook readerôs space, readers will be able to create their own 
electronic copy of a book, in which they could mark, underline and comment, in the 
same way they commonly do with paper books. Readers will be able to edit only 
their own copies; the original book content will be preserved. A reader could further 
share an annotated personal copy with other readers and the author(s). Semantic 
Web and personalization technologies will be used to provide efficient and context-
aware search and browsing of the book content and readerôs comments.  

The collaboration space will provide users with a virtual place where the involved 
stakeholders can discuss subjects of common interest related to a book. For 
example, there will be two default ñmeeting roomsò for each new book - one for 
writers and one for readers. Additional rooms could be created as needed. Writersô 
meeting rooms will be restricted to agents involved in book creation, including 
writers, reviewers, and editors. The publisher will set the access rights. Readersô 
rooms will be open and accessible by both the readers and the bookôs creators. The 
collaboration rooms will be furnished with state-of-the-art tools for sharing 
information and thoughts in written and oral form, such as a virtual white board, 
online video, voice conversation, etc. The aim is to bring together the most recent 
advances in technology in collaborative working environments in order to promote 
social contacts and facilitate interaction and knowledge exchange between readers, 
authors, and publishers. Thus SmartBook will be a promising candidate to become a 
key launch pad for growing and cultivating the emerging collective intelligence [8, 
Error! Reference source not found.] 

In this context, we have to identify how the role of the publisher will evolve. On 
the Web, anyone can publish anything. Quality control (e.g. peer reviewing) is not 
common, which makes content less trustworthy than scholarly publications. There 
are no selection guidelines for search engines. This situation makes the task of the 
readers searching relevant trustworthy information difficult, especially in the case of 
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tight time constraints. This is even more important in educational scenarios, where 
the readers need trusted information presented in a suitable for learning way. 

With regard to personalisation, the current advances in the fields of adaptive 
hypermedia will be used: e.g. user modelling and recommender systems. A variety 
of semantic technologies for ad hoc discovering and presenting associations 
between terms/concepts, ontologies, contexts, etc. will be employed. User profiles 
will be utilised in helping users to find information resources and services of interest 
or preference. The personalisation will employ both above-mentioned approaches 
for recommendation - content-based and collaborative or social. The framework will 
be a plug-in architecture allowing integration of third party tools, such as 
collaborative editing tools and online communication facilities.  

4. SmartBook Design and Development 

We identified three main dimensions of the project as follows: 

¶ Building a collaboration environment that facilitates the interaction between book 
stakeholders. In particular, it will support: 

- Enabling rich media content management; 

- Developing an integrated collaborative authoring space including support for 
óliveô feedback from readers about the book before and after its completion; 

- Developing an interactive social book reading space including discussion 
forums; comments, bookmarks, annotations, and tags sharing, etc. 

¶ Developing tools for intelligent information retrieval. 

- Supporting (semi-automatic) semantic content annotation, including building 
óknowledge mapsô of the book content (a generalisation of the traditional 
óback-of-the-bookô indexes); 

- Efficient semantics-aware in-book search, browsing and summarisation. 

- Visualisation of content structure and semantics; 

- Context-aware óliveô search and recommendations of relevant resources. 

¶ Developing personalisation support for SmartBook. 

- Designing and prototyping a user modelling server. 

- User model acquisition from log files. 

- Personalisation of the content and its presentation.  

Fig. 1 presents the overall architecture of the SmartBook framework.  
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Fig. 1. SmartBook architecture 

With regard to content organization, SmartBook uses semantic models at three 
different levels: 

¶ Object level: content objects annotated using metadata standards (such as 
Dublin Core or IEEE LOM) and expressed in popular multimedia formats. Such 
objects are interoperable and can be imported from other sources such as 
personal archives, or online repositories. 

¶ Book level: a open SmartBook ontology of book structure (referencing the object 
level) and further annotated with author and contribution information. This 
ontology will be open. 

¶ Conceptual level:  knowledge maps conceptually modelling knowledge domains. 
This layer plays the role of a global schema, providing a declarative description of 
the subjects within the content in terms of key concepts and relationships 
between them. Knowledge maps are presented in standards-based formats 
(such as SKOS) and are therefore interoperable. 

At a simple level, the latter will provide support for readers to easily search 
inside book content. However, since it is much richer in structure as compared with 
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a simple index, it will provide much more to the reader ï for example, such a 
structure can present concepts in the context of their relationships to other concepts. 
This in turn will allow for efficient semantic search and browsing of the learning 
content.  

5. SmartBook and educational hypermedia 

Recent research and development efforts in learning content authoring have 
concentrated on authoring educational hypermedia, focusing on system adaptivity. 
The resulting hyper-books are interactive, rich in terms of employed modalities for 
content presentation, and easily browsable. However, their structure (hyperlinks 
connecting selected concepts to Web pages explaining them) departs significantly 
from the traditional sequential textbook structure, which in many cases is more 
appropriate for story-telling or a narrative introduction of a new topic. Since readers 
are used to conventional printed media, hyper-books can often be more difficult to 
follow, as shown by studies reporting cognitive overload for readers [2, 6] 

An innovative form of electronic book could combine the advantages of both 
conventional printed books and educational hypermedia. To reach this goal, we 
propose two basic perspectives for organising learning content in SmartBook:  

¶ A collection of hypermedia units modelling the traditional organisation of a book: 
sequential book pages containing the content structured in chapters, 
subchapters, sections, etc., using multiple modalities for presenting the 
information (text, graphics, video, audio, etc.) This organisation should be 
supplemented with functionalities that model traditional practices when reading 
conventional books, such as highlighting text, adding readerôs notes, and book-
marking. 

¶ A semantic structure of interrelated concepts representing a knowledge structure 
of the academic subject domain (conceptual classification). 

The second perspective can be seen as playing the role of a back-of-the-book 
index for SmartBook, which provides support for readers to search easily inside the 
book content. SmartBook will be also furnished with within-document text retrieval 
tools that efficiently support users trying to identify information within long 
documents. 

In general, SmartBook is envisaged to impact four key areas that are highly 
relevant to University education:  

¶ participative and communicative forms or content;  

¶ enabling publishing of innovative and trustworthy content;  

¶ automating the collection and distribution of knowledge;  

¶ automate links between scientific data and discussion. 

It will have a significant impact on the first three of these areas and will indirectly 
make contributions to the fourth one. 
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6. Conclusions 

The SmartBook vision implies re-conceptualisation of the book as rich-media, 
interactive, intelligent content serving as a focus point for community discussion. It 
employs technologies that facilitate the creation and use of a new generation of 
published SmartBooks. Although research and educational scenarios most clearly 
demonstrate the need for more formal notions of publishing in digital texts, the ideas 
are general in nature and are transferable to other book genres. 

SmartBook is not focused on the e-Science domain in particular, and will support 
general writing, discussion and publishing workflows, rather than those more tightly 
associated with experimentation and sharing of results. SmartBook is advocating a 
revolution in the way digital material is published, and will enable evolutionary 
creation of text over many iterations. It also employs personalisation techniques that 
could be extremely useful in the dissemination of scientific results ï either for 
scholarly discussion in expert communities or to aid the discourse and relationship 
between experts and the general public. 
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ɺ ʘʛʨʘʨʥʦʪʦ ʦʙʱʝʩʪʚʦ ʨʘʙʦʪʘʪʘ ʝ ʦʙʚʲʨʟʘʥʘ ʩʲʩ ʟʝʤʷʪʘ. ʇʨʠ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʚʲʨʟʚʘʥʝʪʦ ʝ ʩ ʱʘʪʥʘʪʘ ʧʦʟʠʮʠʷ ʚʲʚ ʬʘʙʨʠʢʘʪʘ ʠʣʠ ʬʠʨʤʘʪʘ. 
ʈʘʙʦʪʘʪʘ ʩʲʩ ʟʥʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʥʦʛʦ 
ʧʨʠʣʠʯʘ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʨʠ ʩʚʦʙʦʜʥʠʪʝ ʧʨʦʬʝʩʠʠ, ʢʦʝʪʦ ʚʦʜʠ ʜʦ ʦʙʚʲʨʟʚʘʥʝ ʩ 
ʧʨʦʬʝʩʠʷʪʘ. ɼʥʝʰʥʦʪʦ ʤʘʩʦʚʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʛʦʪʚʷ ʙʲʜʝʱʠ ʬʘʙʨʠʯʥʠ ʨʘʙʦʪʥʠʮʠ, 
ʘ ʥʝ ʭʦʨʘ, ʨʘʙʦʪʝʱʠ ʩ ʠʥʬʦʨʤʘʮʠʷ ʠ ʟʥʘʥʠʷ. ʌʦʨʤʘ ʥʘ ʩʲʧʨʦʪʠʚʘ ʩʨʝʱʫ ʪʦʟʠ ʪʠʧ 
ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʜʦʤʘʰʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʥʦ ʚ ʧʝʨʩʧʝʢʪʠʚʘ ʤʦʞʝ 
ʜʘ ʩʝ ʥʘʣʦʞʘʪ ʫʯʠʣʠʱʘ, ʚ ʢʦʠʪʦ ʧʘʨʘʣʝʣʥʦ ʩʝ ʫʯʠ ʠ ʩʝ ʨʘʙʦʪʠ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʀʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ, ʤʘʩʦʚʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʜʦʤʘʰʥʦ 
ʦʙʨʘʟʦʚʘʥʠʝ, ʠʥʜʫʩʪʨʠʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ  

ʂʦʛʘʪʦ ʩʠ ʧʨʝʜʩʪʘʚʷʤʝ ʙʲʜʝʱʝʪʦ, ʚʠʥʘʛʠ ʠʤʘ ʨʠʩʢ ʜʘ ʩʙʲʨʢʘʤʝ ʚ ʥʝʱʦ, ʥʦ 
ʚʲʧʨʝʢʠ ʪʦʚʘ ʚʩʷʢʦ ʨʘʟʣʠʯʥʦ ʤʥʝʥʠʝ ʝ ʤʘʣʢʦ ʠʣʠ ʤʥʦʛʦ ʧʦʣʝʟʥʦ. ɼʦʨʠ 
Ăʧʦʛʨʝʰʥʠʪʝò ʚʠʞʜʘʥʠʷ ʠʣʠ ʪʝʟʠ ʩʲʟʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ 
Ăʚʝʨʥʠʪʝò ʘʥʪʠʪʝʟʠ. ʇʦʩʣʝʜʥʦʪʦ ʤʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʧʨʝʜʩʪʘʚʷ ʥʷʢʦʠ ʤʦʠ 
ʚʠʞʜʘʥʠʷ ʟʘ ʙʲʜʝʱʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ. 

 

ʉʙʚʧʫʙʫʙ ʣʙʫʧ ʧʚʛʳʩʠʛʙʦʞ 

ʈʘʙʦʪʘʪʘ, ʥʘʯʠʥʲʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʥʘʡ-ʦʙʱʦ ʪʨʫʜʲʪ ʦʙʚʲʨʟʚʘʪ ʧʦ 
ʥʷʢʘʢʲʚ ʥʘʯʠʥ ʭʦʨʘʪʘ ʩʲʩ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ: 

- ʚ ʘʛʨʘʨʥʦʪʦ ʦʙʱʝʩʪʚʦ ʟʝʤʷʪʘ ʝ ʦʩʥʦʚʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. 
ʇʨʝʦʙʣʘʜʘʚʘʱʠʷʪ ʚʠʜ ʪʨʫʜ ʝ ʩʚʲʨʟʘʥ ʩ ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʟʝʤʷʪʘ ʠ ʪʦʚʘ 
ʦʙʚʲʨʟʚʘ ʭʦʨʘʪʘ ʩ ʥʝʷ. ʀʟʢʣʶʯʝʥʠʷʪʘ ʩʘ ʤʘʣʢʦ ʠ ʪʝ ʩʘ ʛʣʘʚʥʦ ʧʲʪʫʚʘʱʠʪʝ 
ʪʲʨʛʦʚʮʠ. ɼʦʨʠ ʭʦʨʘʪʘ ʥʘ ʠʟʢʫʩʪʚʦʪʦ ʩʘ ʙʠʣʠ ʤʥʦʛʦ ʯʝʩʪʦ ʩʚʲʨʟʘʥʠ ʩ 
ʦʧʨʝʜʝʣʝʥʠ ʚʣʘʜʝʪʝʣʠ-ʧʦʢʨʦʚʠʪʝʣʠ (ʤʝʮʝʥʘʪʠ). ʌʝʦʜʘʣʥʠʪʝ ʧʦʨʷʜʢʠ 
ʫʟʘʢʦʥʷʚʘʪ ʪʦʚʘ ʩʚʲʨʟʚʘʥʝ ʩʲʩ ʟʝʤʷʪʘ; 

- ʧʨʠ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʦʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʝ 
ʢʘʧʠʪʘʣʲʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʬʘʙʨʠʢʠ, ʤʘʰʠʥʠ, ʩʲʦʨʲʞʝʥʠʷ ʠ ʧʘʨʠ, ʩ ʢʦʠʪʦ 
ʜʘ ʩʝ ʢʫʧʚʘʪ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʨʝʦʙʣʘʜʘʚʘʱʠʷʪ ʚʠʜ ʪʨʫʜ ʝ 
ʩʚʲʨʟʘʥ ʩ ʨʘʙʦʪʘ ʚʲʚ ʬʘʙʨʠʢʘʪʘ, ʬʠʨʤʘʪʘ ʠ ʝʢʠʧʘ ï ʪʘʤ ʩʧʝʮʠʘʣʠʩʪʠʪʝ 
ʠʟʨʘʩʪʚʘʪ ʠ ʧʨʘʚʷʪ ʢʘʨʠʝʨʘ, ʘ ʨʘʙʦʪʥʠʮʠʪʝ ʩʘ ʦʙʚʲʨʟʘʥʠ ʩ ʠʟʧʲʣʥʝʥʠʝ ʥʘ 
ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʠ ʩʧʝʮʠʬʠʯʥʠ ʜʝʡʩʪʚʠʷ, ʧʨʠʩʲʱʠ ʥʘ ʜʘʜʝʥʦ ʨʘʙʦʪʥʦ 
ʤʷʩʪʦ ʚʲʚ ʬʘʙʨʠʢʘʪʘ. ʊʘʢʘ ʤʥʦʟʠʥʩʪʚʦʪʦ ʦʪ ʨʘʙʦʪʝʱʠʪʝ ʩʘ ʦʙʚʲʨʟʘʥʠ ʩ 
ʦʧʨʝʜʝʣʝʥ (ʤʥʦʛʦ ʯʝʩʪʦ ʧʦʩʪʦʷʥʝʥ) ʝʢʠʧ, ʬʘʙʨʠʢʘ ʠʣʠ ʬʠʨʤʘ. 
ʀʟʢʣʶʯʝʥʠʝ ʦʪ ʪʘʟʠ ʩʭʝʤʘ ʩʘ ʙʠʣʠ ʨʘʙʦʪʝʱʠʪʝ ʥʘ ʩʚʦʙʦʜʥʘ ʧʨʘʢʪʠʢʘ, ʪ.ʝ. 
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ʧʨʘʢʪʠʢʫʚʘʱʠʪʝ ʩʚʦʙʦʜʥʠ ʧʨʦʬʝʩʠʠ ï ʧʠʩʘʪʝʣʠ, ʞʫʨʥʘʣʠʩʪʠ, ʣʝʢʘʨʠ, 
ʭʫʜʦʞʥʠʮʠ, ʶʨʠʩʪʠ ï ʧʨʦʬʝʩʠʠ, ʟʘ ʢʦʠʪʦ ʥʝ ʢʘʧʠʪʘʣʲʪ ʝ ʦʩʥʦʚʥʦ ʩʨʝʜʩʪʚʦ 
ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʥʷʢʘʢʲʚ ʚʠʜ ʫʤʝʥʠʝ, ʜʘʨʙʘ ʠʣʠ ʟʥʘʥʠʝ. ʈʘʟʙʠʨʘ ʩʝ, ʚ 
ʜʨʫʛʠʷ ʢʨʘʡ ʥʘ ʠʟʢʣʶʯʝʥʠʷʪʘ ʦʩʪʘʚʘʪ ʠ ʪʝʟʠ ʭʦʨʘ, ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ 
ʦʙʨʘʙʦʪʢʘʪʘ ʥʘ ʟʝʤʷʪʘ, ʜʦʢʦʣʢʦʪʦ ʧʨʠ ʪʘʟʠ ʦʙʨʘʙʦʪʢʘ ʥʝ ʩʘ ʚʲʚʝʜʝʥʠ 
ʠʥʜʫʩʪʨʠʘʣʥʠ ʤʝʪʦʜʠ ʟʘ ʨʘʙʦʪʘ; 

- ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʩʥʦʚʥʦʪʦ ʩʨʝʜʩʪʚʦ ʟʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘ 
ʟʥʘʥʠʷʪʘ ʠ ʠʥʬʦʨʤʘʮʠʷʪʘ. ɸ ʨʘʙʦʪʘʪʘ ʩʲʩ ʟʥʘʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʤʥʦʛʦ 
ʧʨʠʣʠʯʘ ʥʘ ʜʝʡʥʦʩʪʠʪʝ ʧʨʠ ʩʚʦʙʦʜʥʠʪʝ ʧʨʦʬʝʩʠʠ. ʈʘʟʙʠʨʘ ʩʝ, ʩʚʦʙʦʜʥʘ 
ʧʨʦʬʝʩʠ ̫ʥʝ ʦʟʥʘʯʘʚʘ, ʯʝ ʥʷʢʦʡ ʧʨʘʚʠ, ʢʘʢʚʦʪʦ ʤʫ ʩʢʠʤʥʝ; ʪʷ ʝ ʦʧʨʝʜʝʣʝʥ 
ʚʠʜ ʜʝʡʥʦʩʪ, ʟʘ ʢʦʷʪʦ ʧʦʩʪʦʷʥʥʦ ʩʝ ʥʘʪʨʫʧʚʘ ʥʦʚ ʦʧʠʪ, ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. 
ʀʣʠ ʧʨʠ ʨʘʙʦʪʘʪʘ (ʠʢʦʥʦʤʠʢʘ), ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʷ, ʦʙʚʲʨʟʚʘʥʝʪʦ ʝ ʩ 
ʦʧʨʝʜʝʣʝʥʘ ʧʨʦʬʝʩʠʷ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʟʥʘʥʠʷ. ʊʘʢʘʚʘ 
ʨʘʙʦʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʘʢʪʠʢʫʚʘ ʥʘ ʧʨʦʠʟʚʦʣʥʦ ʤʷʩʪʦ, ʟʘ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ 
ʬʠʨʤʘ, ʜʦʨʠ ʠ ʚ ʨʝʜʠʮʘ ʩʣʫʯʘʡ ʜʠʩʪʘʥʮʠʦʥʥʦ. ʊʘʢʘ ʯʝ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʩʝ ʦʯʘʢʚʘ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʭʦʨʘʪʘ ʜʘ ʩʘ 
ʦʙʚʲʨʟʘʥʠ ʩ ʦʧʨʝʜʝʣʝʥ ʪʠʧ ʟʥʘʥʠʷ ʠ, ʝʩʪʝʩʪʚʝʥʦ, ʩ ʪʷʭʥʦʪʦ ʠʟʫʯʘʚʘʥʝ. ʀ 
ʪʲʡ ʢʘʪʦ ʟʥʘʥʠʷʪʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʝ ʨʘʟʚʠʚʘʪ ʥʝʧʨʝʩʪʘʥʥʦ, ʪʦ ʠ 
ʠʟʫʯʘʚʘʥʝʪʦ ʠʤ, ʠʣʠ ʦʙʫʯʝʥʠʝʪʦ, ʪʨʷʙʚʘ ʜʘ ʝ ʥʝʧʨʝʢʲʩʥʘʪʦ. ʀʟʢʣʶʯʝʥʠʷʪʘ 
ʩʝ ʦʪʥʘʩʷʪ ʜʦ ʟʘʝʪʠʪʝ ʚ ʜʝʡʥʦʩʪʠ, ʚ ʢʦʠʪʦ ʧʨʝʦʙʣʘʜʘʚʘʪ ʤʝʪʦʜʠʪʝ ʥʘ 
ʨʘʙʦʪʘ ʦʪ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ (ʚ ʥʷʢʦʠ ʨʝʛʠʦʥʠ) ʜʦʨʠ ʦʪ 
ʘʛʨʘʨʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

 

ʏʞʤʡ ʦʙ ʧʚʩʙʠʧʛʙʦʡʞʫʧ 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʤʘʩʦʚʦʪʦ ʠʣʠ ʝʛʘʣʠʪʘʨʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʩʚʲʨʟʘʥʦ ʩ 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 
ʙʲʜʝʱʠʪʝ ʨʘʙʦʪʥʠʮʠ ʩʘ ʥʘʫʯʘʚʘʣʠ ʦʩʥʦʚʥʠ ʥʝʱʘ ʦʪ ʧʨʠʨʦʜʦ-ʝʩʪʝʩʪʚʝʥʠʪʝ 
ʧʨʝʜʤʝʪʠ - ʤʘʪʝʤʘʪʠʢʘ, ʬʠʟʠʢʘ, ʭʠʤʠʷ, ʙʠʦʣʦʛʠʷ ʠ ʧʨ., ʦʪ ʦʙʱʝʩʪʚʝʥʠʪʝ 
ʧʦʨʷʜʢʠ, ʥʘʣʘʛʘʱʠ ʩʝ ʧʨʠ ʩʲʚʤʝʩʪʥʘʪʘ ʨʘʙʦʪʘ ʚʲʚ ʬʘʙʨʠʢʘʪʘ, ʠ ʦʪ ʩʦʮʠʘʣʥʠʪʝ 
ʥʦʨʤʠ, ʢʦʠʪʦ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ ʧʨʠ ʞʠʚʦʪ ʚ ʩʨʘʚʥʠʪʝʣʥʦ ʛʲʩʪʦ ʥʘʩʝʣʝʥʠʷ ʛʨʘʜ. 
ʀʣʠ ʤʘʩʦʚʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠʤʘ ʟʘ ʮʝʣ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʨʘʙʦʪʘ ʚ ʤʘʩʦʚʦʪʦ 
ʠʥʜʫʩʪʨʠʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ï ʤʝʭʘʥʠʯʥʦ ʥʘʠʟʫʩʪʷʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ 
ʧʨʦʮʝʜʫʨʠ,  ʨʫʪʠʥʥʠ ʩʪʘʥʜʘʨʪʠʟʠʨʘʥʠ ʪʝʩʪʦʚʝ, ʨʘʟʜʝʣʝʥʠ ʧʦ ʚʲʟʨʘʩʪ ʢʣʘʩʦʚʝ, 
ʢʣʘʩʥʠ ʩʪʘʠ, ʫʯʝʙʥʠ ʯʘʩʦʚʝ ʩ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʦ ʥʘʯʘʣʦ ʠ ʢʨʘʡ. ʅʘ ʧʨʘʢʪʠʢʘ ʩʝ 
ʚʲʚʝʞʜʘ ʩʠʩʪʝʤʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪ ʬʘʙʨʠʯʝʥ ʪʠʧ, ʧʨʠ ʢʦʷʪʦ ʦʙʫʯʘʚʘʥʠʷ ʝ 
ʦʙʚʲʨʟʘʥ ʩ ʜʘʜʝʥʦ ʫʯʠʣʠʱʝ, ʢʦʣʝʞ ʠʣʠ ʫʥʠʚʝʨʩʠʪʝʪ. ʅʝ ʩʣʫʯʘʡʥʦ ʩʝ ʛʦʚʦʨʠ ʟʘ 
ʚʲʟʧʠʪʘʥʠʮʠ ʥʘ ʝʜʠ-ʢʦʝ ʩʠ ʫʯʝʙʥʦ ʟʘʚʝʜʝʥʠʝ. ʊʦʚʘ ʝ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʙʲʜʝʱʦʪʦ 
ʦʙʚʲʨʟʚʘʥʝ ʥʘ ʨʘʙʦʪʝʱʠʪʝ ʩ ʠʟʙʨʘʥ ʢʦʣʝʢʪʠʚ, ʟʘʚʦʜ ʠʣʠ ʬʠʨʤʘ. 

ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʮʝʣʠʪʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʙʠ ʪʨʷʙʚʘʣʦ ʜʘ ʩʝ 
ʦʧʨʝʜʝʣʷʪ ʦʪ ʦʙʚʲʨʟʚʘʥʝʪʦ ʩʲʩ ʟʥʘʥʠʷ ʠ ʥʝʧʨʝʢʲʩʥʘʪʦ ʦʙʨʘʟʦʚʘʥʠʝ. 
ʅʝʦʙʭʦʜʠʤʦ ʝ ʩʲʚʤʝʩʪʷʚʘʥʝ ʥʘ ʨʘʙʦʪʘʪʘ ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʠ 
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ʪʝʭʥʦʣʦʛʠʠ. ʀ ʝʜʚʘ ʣʠ ʨʝʰʝʥʠʝʪʦ ʝ ʮʷʣ ʞʠʚʦʪ ʜʘ ʩʝ ʦʙʫʯʘʚʘʤʝ ʛʨʫʧʦʚʦ ʚ 
ʢʣʘʩʥʠ ʩʪʘʠ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʝʬʠʥʠʨʘʥʠ ʧʨʦʛʨʘʤʠ. 
 

ʊʡʫʬʙʯʡʸʫʙ ʝʦʞʪ 

ʀʤʘʤʝ ʤʘʩʦʚʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʝʪʦ - ʧʦʨʘʜʠ ʙʲʨʟʠʷ ʪʝʤʧ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ 
ʪʝʭʥʦʣʦʛʠʠʪʝ - ʥʝ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʥʘʥʠʷ ʜʦʨʠ ʟʘ ʪʨʘʜʠʮʠʦʥʥʦʪʦ 
ʠʥʜʫʩʪʨʠʘʣʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʀʣʠ ʧʦ ʢʦʥʢʨʝʪʥʦ: 

- ʫʯʝʥʠʮʠʪʝ ʩʘ ʚ ʫʯʠʣʠʱʘʪʘ 12 ʛʦʜʠʥʠ, ʙʝʟ ʜʘ ʩʝ ʧʦʜʛʦʪʚʷʪ ʟʘ ʢʦʥʢʨʝʪʥʘ 
ʨʘʙʦʪʘ (ʜʝʡʥʦʩʪ, ʧʨʦʬʝʩʠʷ) ʠ ʦʱʝ 4ï5, ʯʝ ʠ ʧʦʚʝʯʝ ʛʦʜʠʥʠ - ʟʘ ʧʦ-ʚʠʩʦʢʘ 
ʩʪʝʧʝʥ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ (ʢʦʝʪʦ ʥʘ ʧʨʘʢʪʠʢʘ ʝ ʥʘʫʯʘʚʘʥʝ ʜʘ ʫʯʠʰ), ʘ ʩʣʝʜ 
ʪʦʚʘ ʮʷʣ ʞʠʚʦʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʫʯʘʚʘʪ, ʝʜʚʘ ʣʠ ʥʝ ʩ ʧʦ-ʚʠʩʦʢʘ 
ʠʥʪʝʥʟʠʚʥʦʩʪ, ʧʦʥʝʞʝ ʪʝʭʥʦʣʦʛʠʠʪʝ ʩʝ ʨʘʟʚʠʚʘʪ ʩ ʪʘʢʘʚʘ ʙʲʨʟʠʥʘ, ʯʝ 
ʥʦʚʦʪʦ ʜʥʝʩ ʝ ʩʪʘʨʦ ʠ ʥʝʥʫʞʥʦ ʫʪʨʝ. ʀʣʠ ʤʥʦʛʦ ʧʨʝʜʠ ʜʘ ʟʘʧʦʯʥʘʪ ʜʘ 
ʨʘʙʦʪʷʪ, ʪʝ ʤʦʛʘʪ ʜʘ ʢʘʨʘʪ ʢʦʣʘ, ʜʘ ʧʠʷʪ, ʜʘ ʩʲʟʜʘʚʘʪ ʩʝʤʝʡʩʪʚʦ, ʜʘ 
ʠʟʙʠʨʘʪ ʧʨʝʟʠʜʝʥʪ ʠ ʪ.ʥ. ʆʙʱʦʦʙʨʘʟʦʚʘʪʝʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʝ ʩʚʲʨʟʘʥʦ ʩ 
ʥʘʠʟʫʩʪʷʚʘʥʝ, ʯʝʩʪʦ ʩ ʣʠʧʩʘ ʥʘ ʦʙʱʘ ʢʫʣʪʫʨʘ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ, ʩ 
ʦʩʪʘʨʝʣʠ ʧʨʦʛʨʘʤʠ. ɺ ʤʥʦʛʦ ʩʣʫʯʘʠ ʠʥʪʝʨʥʝʪ ʠ ʤʘʩʤʝʜʠʠʪʝ ʜʘʚʘʪ ʧʦʚʝʯʝ 
ʠʥʬʦʨʤʘʮʠʷ ʠ ʪʦ ʧʦ-ʜʦʙʨʝ ʩʪʨʫʢʪʫʨʠʨʘʥʘ ʠ ʧʨʝʜʩʪʘʚʝʥʘ ʢʘʢʪʦ ʟʘ ʥʦʚʠʪʝ 
ʪʝʭʥʦʣʦʛʠʠ, ʪʘʢʘ ʠ ʟʘ ʩʦʮʠʘʣʥʠʪʝ ʧʨʦʮʝʩʠ; 

- ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʝ ʥʘ ʥʠʩʢʦ ʥʠʚʦ, ʧʦʥʝʞʝ ʤʥʦʛʦ ʯʝʩʪʦ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʦʡʪʦ ʥʝ ʨʘʙʦʪʷʪ ʨʝʘʣʥʦ ʚ ʜʘʜʝʥʘʪʘ 
ʧʨʦʬʝʩʠʷ; 

- ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʜʠʩʮʠʧʣʠʥʘ, ʠʟʨʘʟʷʚʘʱʘ ʩʝ ʚ ʛʨʫʧʦʚʦʪʦ ʦʙʫʯʝʥʠʝ ʠ 
ʩʪʨʠʢʪʥʦʪʦ ʩʧʘʟʚʘʥʝ ʥʘ ʫʯʝʙʥʠʪʝ ʯʘʩʦʚʝ, ʩʝ ʨʘʟʤʠʥʘʚʘʪ ʩ 
ʠʥʜʠʚʠʜʫʘʣʥʦʩʪʪʘ ʥʘ ʣʠʯʥʦʩʪʪʘ, ʩʚʦʙʦʜʥʠʷ ʠʟʙʦʨ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 
ʜʠʩʪʘʥʮʠʦʥʥʦ ʦʙʫʯʝʥʠʝ; 

- ʧʨʝʪʝʥʜʠʨʘʡʢʠ ʟʘ ʩʚʝʪʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʫʯʠʣʠʱʝʪʦ ʟʘʛʲʨʙʚʘ ʠ ʥʘʡ-ʦʙʱʦʪʦ 
ʨʘʟʙʠʨʘʥʝ ʟʘ ʤʦʨʘʣʥʠ ʩʪʦʡʥʦʩʪʠ. 

ʅʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ, ʜʥʝʰʥʠʪʝ ʫʯʠʣʠʱʘ ʧʦʜʛʦʪʚʷʪ ʙʲʜʝʱʠ ʬʘʙʨʠʯʥʠ 
ʨʘʙʦʪʥʠʮʠ, ʜʦʢʘʪʦ ʪʷʭʥʦʪʦ ʪʲʨʩʝʥʝ ʧʨʠ ʠʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʷ, 
ʥʘʤʘʣʷʚʘ [1]. 

ʆʨʛʘʥʠʟʠʨʘʥʘʪʘ ʩʲʧʨʦʪʠʚʘ ʩʨʝʱʫ ʪʦʚʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ ʝ 
ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝʪʦ ʥʘ ʜʦʤʘʰʥʦʪʦ ʦʙʫʯʝʥʠʝ, ʢʦʝʪʦ ʚ ʤʦʤʝʥʪʘ ʧʨʠʜʦʙʠʚʘ ʚʩʝ 
ʧʦ-ʤʘʱʘʙʥʠ ʨʘʟʤʝʨʠ ʧʨʝʜʠʤʥʦ ʚ ʉʲʝʜʠʥʝʥʠʪʝ ʘɦʪʠ, ʥʦ ʩʲʱʦ ʠ ʥʘ ʤʥʦʛʦ ʜʨʫʛʠ 
ʤʝʩʪʘ ʧʦ ʩʚʝʪʘ. ɼʥʝʩ ʝ ʠʟʯʠʩʣʝʥʦ, ʯʝ ʙʨʦʷʪ ʥʘ ʜʝʮʘʪʘ, ʦʙʫʯʘʚʘʥʠ ʚʢʲʱʠ ʦʪ 
ʩʚʦʠʪʝ ʨʦʜʠʪʝʣʠ, ʥʘʜʭʚʲʨʣʷ 2 ʤʠʣʠʦʥʘ [2]. ɼʦʤʘʰʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʠʛʫʨʷʚʘ 
ʤʘʢʩʠʤʘʣʥʘ ʛʲʚʢʘʚʦʩʪ. ʉʲʜʲʨʞʘʥʠʝʪʦ, ʩʢʦʨʦʩʪʪʘ ʠ ʪʝʤʧʲʪ ʥʘ ʨʘʟʚʠʪʠʝ, 
ʧʦʜʭʦʜʲʪ ʥʘ ʨʘʙʦʪʘ, ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʘʜʘʧʪʠʨʘʥʠ ʠ ʧʨʠʩʧʦʩʦʙʝʥʠ ʢʲʤ 
ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʜʝʪʝʪʦ. ʆʩʚʝʥ ʪʦʚʘ, ʧʨʦʮʝʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ 
ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʨʠʩʧʦʩʦʙʝʥ ʢʲʤ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʥʫʞʜʠ ʥʘ ʩʝʤʝʡʩʪʚʦʪʦ, ʚʤʝʩʪʦ 
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ʩʪʨʠʢʪʥʦʪʦ ʧʨʠʜʲʨʞʘʥʝ ʢʲʤ ʘʢʘʜʝʤʠʯʝʥ ʢʘʣʝʥʜʘʨ. ʊʦ ʝ ʥʘʧʲʣʥʦ ʣʝʛʘʣʠʟʠʨʘʥʦ 
ʚʲʚ ʚʩʠʯʢʠ 50 ʱʘʪʠ ʥʘ ɸʤʝʨʠʢʘ, ʢʘʢʪʦ ʠ ʚ ʤʥʦʛʦ ʜʨʫʛʠ ʩʪʨʘʥʠ ʢʘʪʦ ʂʘʥʘʜʘ, 
ɸʚʩʪʨʘʣʠʷ, ʌʨʘʥʮʠʷ, ʄʝʢʩʠʢʦ, ʖʞʥʘ ɸʬʨʠʢʘ, ɸʥʛʣʠʷ, ʧʦʯʪʠ ʮʷʣʘ ʀʟʪʦʯʥʘ 
ɽʚʨʦʧʘ ʠ ʤʥʦʛʦ ʜʨʫʛʠ. 

 

ʁʝʞʸ ʠʙ ʬʫʩʞ 

ʄʦʞʝ ʙʠ ʠʜʝʷʪʘ ʟʘ ʜʦʤʘʰʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʱʝ ʧʨʝʪʲʨʧʠ ʨʘʟʚʠʪʠʝ, ʧʦʥʝʞʝ 
ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʦʯʘʢʚʘ ʚʩʠʯʢʠ ʨʦʜʠʪʝʣʠ ʜʘ ʠʤʘʪ ʥʝʦʙʭʦʜʠʤʦʪʦ ʚʨʝʤʝ, ʫʤʝʥʠʷ ʠ 
ʟʥʘʥʠʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʪʘʢʦʚʘ ʦʙʫʯʝʥʠʝ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʜʦʩʪʲʧʘ ʜʦ 
ʨʘʟʥʦʦʙʨʘʟʥʠ ʤʘʪʝʨʠʘʣʠ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʚ ʙʠʙʣʠʦʪʝʢʠ, ʤʫʟʝʠ ʠ 
ʜʨʫʛʠ ʩʨʝʜʠʱʘ ʥʘ ʟʥʘʥʠʝ.  

ʇʦ-ʧʝʨʩʧʝʢʪʠʚʥʦ ʤʦʞʝ ʜʘ ʩʝ ʦʢʘʞʝ ʩʪʠʤʫʣʠʨʘʥʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʧʦʝʤʘʪ 
ʥʝʱʘʪʥʘ ʨʘʙʦʪʘ ʠ ʜʘ ʫʯʘʩʪʚʘʪ ʚ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ ʧʨʦʝʢʪʠ ʟʘʝʜʥʦ ʩ 
ʚʲʟʨʘʩʪʥʠʪʝ ʚ ʩʬʝʨʘʪʘ ʥʘ ʙʠʟʥʝʩʘ, ʪʲʨʛʦʚʠʷʪʘ ʠʣʠ ʫʩʣʫʛʠʪʝ [1]. ʊʘʢʘ ʥʘʧʨʠʤʝʨ 
ʚ ʎʝʥʪʲʨʘ ʟʘ ʘʚʘʥʛʘʨʜʥʠ ʠʟʩʣʝʜʚʘʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʂʣʦʚʠʩ, ʱʘʪʘ 
ʂʘʣʠʬʦʨʥʠʷ, ʫʯʝʥʠʮʠʪʝ ʙʠʚʘʪ ʧʦʦʱʨʷʚʘʥʠ ʜʘ ʩʲʟʜʘʚʘʪ ʥʦʚʠ ʧʨʦʜʫʢʪʠ, 
ʙʘʟʠʨʘʥʠ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʠʪʦ ʜʘ ʨʘʟʨʝʰʘʚʘʪ ʨʝʘʣʥʠ ʧʨʦʙʣʝʤʠ. 
ʊʦʚʘ ʝ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʩʲʱʝʩʪʚʦ ʟʘ ʨʘʙʦʪʘ, ʩʲʧʨʦʚʦʜʝʥʘ ʩ ʥʝʧʨʝʢʲʩʥʘʪʦ 
ʦʙʫʯʝʥʠʝ. ʀʟʛʣʝʞʜʘ ʣʦʛʠʯʥʦ, ʩʣʝʜ ʢʘʪʦ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ, ʨʘʙʦʪʝʡʢʠ, ʱʝ 
ʠʟʫʯʘʚʘʤʝ ʥʦʚʠ ʥʝʱʘ, ʯʝ ʦʱʝ ʚ ʫʯʝʥʠʯʝʩʢʠʪʝ ʛʦʜʠʥʠ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʥʘʫʯʝʥʦʪʦ 
ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʝʢʪʠ. 
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ʅʇɽɾʄ ʆɹ ʇɺʉɹʀʇɻɹʋɾʄʆʁ ʁʀʄʇɿɺʁ, ʊ ɻʁʀʌɹʄɾʆ ʎʉʇʆʇʄʇɼʁʐɾʆ 
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ʁ ʊʓɺʁʋʁʘ ɻ ʁʊʋʇʉʁʘʋɹ ʆɹ ʆɹʌʃɹʋɹ ʁ ʋɾʎʆʇʄʇɼʁʁʋɾ 

ʜʦʮ. ʄʘʨʠʷʥ ʀʣʠʝʚ 

ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ ï ʉʦʬʠʷ, ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ, 
 ʫʣ. ʎʘʥʢʦ ɼʶʩʪʘʙʘʥʦʚ 25;  
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ɸʙʩʪʨʘʢʪ 

ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʧʨʝʜʩʪʘʚʠ ʦʧʠʪʘ ʥʘ ʘʚʪʦʨʠʪʝ ʜʘ ʨʘʟʨʘʙʦʪʚʘʪ ʠ 
ʦʨʛʘʥʠʟʠʨʘʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʣʦʞʙʠ ʚʲʚ ɺʠʟʫʘʣʝʥ ʍʨʦʥʦʣʦʛʠʯʝʥ ʌʦʨʤʘʪ (ɺʍʌ), 
ʧʦʩʚʝʪʝʥʠ ʥʘ ʢʨʲʛʣʠ ʛʦʜʠʰʥʠʥʠ ʥʘ ʚʣʠʷʪʝʣʥʠ  ʣʠʯʥʦʩʪʠ ʠ ʩʲʙʠʪʠʷ  ʚ ʥʘʫʢʘʪʘ ʠ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ ʚ ʥʘʰʠʷ ʞʠʚʦʪ, ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ 
ʨʝʩʫʨʩʠ ʠ ʨʘʟʣʠʯʥʠ ʙʠʙʣʠʦʪʝʯʥʠ ʜʦʢʫʤʝʥʪʠ. ʇʨʝʜʩʪʘʚʝʥ ʝ ʤʦʜʝʣ ʥʘ ʪʘʢʠʚʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ  ʠʟʣʦʞʙʠ, ʪʷʭʥʘʪʘ ʨʦʣʷ  ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ, 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʪʚʦʨʯʝʩʢʘ ʠʟʷʚʘ ʥʘ ʨʘʟʣʠʯʥʠ ʪʘʣʘʥʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʠʤ ʠ 
ʪʝʭʥʠʷʪ ʦʧʪʠʤʘʣʝʥ ʤʝʥʠʜʞʤʲʥʪ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʤʦʜʝʣ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ, ʚʠʟʫʘʣʝʥ ʭʨʦʥʦʣʦʛʠʯʝʥ ʬʦʨʤʘʪ, 
ʠʩʪʦʨʠʷ ʥʘ ʥʘʫʢʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ 

ɺʲʚʝʜʝʥʠʝ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʦʪʚʘʨʷ ʚʨʘʪʠʪʝ ʥʘ ʧʦʟʥʘʥʠʝʪʦ ʟʘ ʮʷʣʦʪʦ 
ʦʙʱʝʩʪʚʦ ʠ ʫʚʝʣʠʯʘʚʘ ʟʥʘʯʠʪʝʣʥʦ ʰʘʥʩʦʚʝʪʝ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʠ ʜʫʭʦʚʥʦ 
ʨʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʢʘ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ ʟʥʘʥʠʝʪʦ ʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 
ʨʝʩʫʨʩ, ʘ ʦʙʫʯʝʥʠʝʪʦ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʧʨʦʮʝʩ ʠ ʟʘʪʦʚʘ ʚʘʞʥʘ ʟʘʜʘʯʘ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʜʘ ʚʲʚʣʝʯʝ ʯʣʝʥʦʚʝʪʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʚ 
ʥʝʧʨʝʢʲʩʥʘʪ ʧʨʦʮʝʩ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʝ ʠ ʜʘ ʩʲʟʜʘʜʝ ʫʩʣʦʚʠʷ 
ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʚʩʝʢʠ ʛʨʘʞʜʘʥʠʥ.  

ɺ ʪʦʟʠ ʜʦʢʣʘʜ ʩʝ ʧʨʝʜʩʪʘʚʷ  ʝʜʠʥ ʤʦʜʝʣ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ, ʚ 
ʝʬʝʢʪʠʚʝʥ ʠ ʦʙʱʦʜʦʩʪʲʧʝʥ ʬʦʨʤʘʪ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʟʥʘʥʠʷ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʰʝʩʪʚʦ. 
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ʇʚʩʙʠʧʛʙʫʞʤʦʡʫʞ ʡʠʤʧʟʚʡ ʨʧ ʪʛʞʫʙ 

ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʧʨʠʣʘʛʘʪʝʣʥʦʪʦ Ăʦʙʨʘʟʦʚʘʪʝʣʥʘò ʢʲʤ ʜʫʤʘʪʘ 
ʠʟʣʦʞʙʘ ʝ ʥʝʫʤʝʩʪʥʦ, ʟʘʱʦʪʦ ʚʩʷʢʘ ʠʟʣʦʞʙʘ ʠʤʘ ʠ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʮʝʣ. ʊʦ ʝ 
ʠʟʧʦʣʟʚʘʥʦ, ʟʘ ʜʘ ʩʝ ʘʢʮʝʥʪʠʨʘ ʚʲʨʭʫ ʧʲʨʚʦʩʪʝʧʝʥʥʘʪʘ ʮʝʣ ʥʘ ʠʟʣʦʞʙʘʪʘï 
ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠ ʜʘ ʩʝ ʨʘʟʛʨʘʥʠʯʠ ʦʪ ʠʟʣʦʞʙʠʪʝ ʟʘ ʥʦʚʠ ʧʨʦʜʫʢʪʠ, ʥʦʚʠ 
ʢʥʠʛʠ, ʯʠʷʪʦ ʧʨʠʦʨʠʪʝʪʥʘ ʠ ʧʦʥʷʢʦʛʘ ʝʜʠʥʩʪʚʝʥʘ ʮʝʣ ʝ ʪʲʨʛʦʚʩʢʘ. ʇʦ ʥʘʪʘʪʲʢ ʚ 
ʠʟʣʦʞʝʥʠʝʪʦ, ʩʤʠʩʲʣʲʪ, ʢʦʡʪʦ ʩʝ ʚʣʘʛʘ ʚ ʧʦʥʷʪʠʝʪʦ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ ʩ 
ɺʍʌ ʱʝ ʙʲʜʝ ʧʨʝʮʠʟʠʨʘʥ 

ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʙʨʦʷʪ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʟʣʦʞʙʠ ʚ ʩʚʝʪʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʨʘʩʪʚʘ. ʅʘʡ-ʯʝʩʪʦ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʣʦʞʙʠ ʩʝ ʝʢʩʧʦʥʠʨʘʪ ʚ ʛʦʣʝʤʠʪʝ ʙʠʙʣʠʦʪʝʢʠ ï ʥʘʡ-
ʜʝʤʦʢʨʘʪʠʯʥʠʪʝ ʠʥʩʪʠʪʫʮʠʠ ʠ ʥʘʡ-ʛʦʣʝʤʠʪʝ ʩʲʢʨʦʚʠʱʥʠʮʠ ʥʘ ʯʦʚʝʰʢʦ ʟʥʘʥʠʝ, 
ʢʦʠʪʦ ʧʨʝʜʦʩʪʘʚʷʪ ʨʘʚʝʥ ʜʦʩʪʲʧ ʥʘ ʚʩʝʢʠ ʯʣʝʥ ʥʘ ʦʙʰʝʩʪʚʦʪʦ. ɽʜʥʠ ʦʪ ʥʘʡ - 
ʚʧʝʯʘʪʣʷʚʘʱʠʪʝ ʩʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʟʣʦʞʙʠ ʚ ʂʦʥʛʨʝʩʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ 
ʉɸʑ [1], ʅʘʮʠʦʥʘʣʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʥʘ ʈʫʩʠʷ ʚ ʉʘʥʢʪ ʇʝʪʝʨʙʫʨʛ [2], 
ɹʨʠʪʘʥʩʢʘʪʘ ʙʠʙʣʠʦʪʝʢʘ ʚ ʃʦʥʜʦʥ [3]. ɺ ɹʲʣʛʘʨʠʷ ʥʘʡ-ʤʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʠʟʣʦʞʙʠ ʩʝ ʦʨʛʘʥʠʟʠʨʘʪ ʚ ʅʘʨʦʜʥʘ ɹʠʙʣʠʦʪʝʢʘ Ăʉʚ.ʩʚ.ʂʠʨʠʣ ʠ ʄʝʪʦʜʠʡò ï 
ʉʦʬʠʷ [4] ʠ ʅʘʨʦʜʥʘ ʙʠʙʣʠʦʪʝʢʘ Ăʀʚʘʥ ɺʘʟʦʚò - ʇʣʦʚʜʠʚ.  

ʇʚʩʙʠʧʛʙʫʞʤʦʡ ʡʠʤʧʟʚʡ ʪ ʛʡʠʬʙʤʞʦ ʮʩʧʦʧʤʧʜʡʰʞʦ ʭʧʩʥʙʫ  
ʛ ʧʚʤʙʪʫʫʙ ʦʙ ʦʙʬʣʙʫʙ ʡ ʫʞʮʦʧʤʧʜʡʡʫʞ 
ʛ ʆʙʩʧʝʦʙ ʚʡʚʤʡʧʫʞʣʙ ăʁʛʙʦ ɻʙʠʧʛó - ʈʤʧʛʝʡʛ 

ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ, ʘʚʪʦʨʠʪʝ ʥʘ ʪʦʟʠ ʜʦʢʣʘʜ ʩʘ ʠʥʠʮʠʠʨʘʣʠ, 
ʨʘʟʨʘʙʦʪʠʣʠ ʠ ʦʨʛʘʥʠʟʠʨʘʣʠ ʩʣʝʜʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʣʦʞʙʠ, ʧʦʩʚʝʪʝʥʠ ʥʘ 
ʨʘʟʣʠʯʥʠ ʢʨʲʛʣʠ ʛʦʜʠʰʥʠʥʠ ʥʘ ʚʣʠʷʪʝʣʥʠ ʣʠʯʥʦʩʪʠ ʠ ʩʲʙʠʪʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʥʘʫʢʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ.  

¶ ăʉʧʤʸʫʙ ʦʙ ʆʷʫʧʦ ʛ ʡʪʫʧʩʡʸʫʙ ʦʙ ʩʙʯʡʧʦʙʤʦʙʫʙ ʥʞʮʙʦʡʣʙó, 
ʧʦʩʚʝʪʝʥʘ ʥʘ 350 ʛʦʜʠʥʠ ʦʪ ʨʦʞʜʝʥʠʝʪʦ ʥʘ ʀʩʘʢ ʅʶʪʦʥ, ʚʩʪʲʧʠʪʝʣʥʦ 
ʩʣʦʚʦ ʥʘ ʧʨʦʬ. ʀʚʘʥ ʏʦʙʘʥʦʚ ʦʪ ʉʋ Ăʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò; 
ʦʨʛʘʥʠʟʘʪʦʨʠ : ʉʋɹ, ʅɹ Ăʀʚʘʥ ɺʘʟʦʚò, ʊʋ-ʉʦʬʠʷ, ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ; 
ɼʌɹ, ɹɸɼ ïʇʣʦʚʜʠʚ; ʜʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ï 17 ʜʝʢʝʤʚʨʠ 1992ʛ.; 

¶ ăʊʨʤʙʢʦ ʭʬʦʣʯʡʡ ʡ ʨʩʡʤʧʟʞʦʡʸó, ʧʦʩʚʝʪʝʥʘ ʥʘ 50 ʛʦʜʠʥʠ ʦʪ 
ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʩʪʘʪʠʷʪʘ ʥʘ ʐʴʦʥʙʝʨʛ [6],  ʩʯʠʪʘʥʘ ʟʘ 
ʦʩʥʦʚʦʧʦʣʘʛʘʱʘ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʪʝʦʨʠʷ ʥʘ ʩʧʣʘʡʥ ʬʫʥʢʮʠʠʪʝ; 
ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ ʥʘ ʧʨʦʬ. ʇʘʚʝʣ ʊʦʜʦʨʦʚ ʦʪ ʀʄʀ ʥʘ ɹɸʅ; 
ʦʨʛʘʥʠʟʘʪʦʨʠ: ʉʋɹ, ʅɹ Ăʀʚʘʥ ɺʘʟʦʚò, ʊʋ ï ʉʦʬʠʷ, ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ, 
ʩʧʦʥʩʦʨ ï ɻʝʦʨʛʠ ʐʘʨʢʦʚ; ʜʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ï 16 ʜʝʢʝʤʚʨʠ 1996ʛ.; 

¶ ă100 ʜʧʝʡʦʡ ʧʫ ʩʧʟʝʞʦʡʞʫʧ ʦʙ ɽʟʧʦ ɹʫʙʦʙʪʧʛ ð ɾʤʞʣʫʩʧʦʦʡʸʫ 
ʈʩʧʥʞʫʞʢó, , ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ ʥʘ ʘʢʘʜʝʤʠʢ ɹʣʘʛʦʚʝʩʪ ʉʝʥʜʦʚ ʦʪ 
ɹɸʅ, ɿʘʤ. ʇʨʝʜʩʝʜʘʪʝʣ ʥʘ 39-ʪʦ ʅʘʨʦʜʥʦ ʩʲʙʨʘʥʠʝ; ʜʘʪʘ ʥʘ 
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ʦʪʢʨʠʚʘʥʝ ï 29 ʩʝʧʪʝʤʚʨʠ 2003 ʛ.; ʜʦʧʲʣʥʠʪʝʣʥʦ ʤʷʩʪʦ ʥʘ ʠʟʣʦʞʝʥʠʝ: 
ɺʋ òɿʝʤʝʜʝʣʩʢʠ ʢʦʣʝʞò, ʊʋ-ʉʦʬʠʷ,ʬʠʣʠʘʣ - ʇʣʦʚʜʠʚ; 

¶ ă100 ʜʧʝʡʦʡ ʧʫ ʨʧʤʞʫʙ ʦʙ ʚʩʙʫʸ ʉʙʢʫó, ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ ʥʘ ʜʦʮ. 
ɸʪʘʥʘʩ ʍʘʩʲʤʩʢʠ ʠ ʜʦʮ. ɼʠʤʦ ɿʘʬʠʨʦʚ; ʜʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ: 17 
ʜʝʢʝʤʚʨʠ 2003 ʛ.; ʜʦʧʲʣʥʠʪʝʣʥʦ ʤʷʩʪʦ ʥʘ ʠʟʣʦʞʝʥʠʝ: ʊʋ-ʉʦʬʠʷ, 
ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ; 

¶ ă150 ʜʧʝʡʦʡ ð ɺʬʤʞʛʙ ʙʤʜʞʚʩʙó ʧʦʩʚʝʪʝʥʘ ʥʘ 150 ʛʦʜʠʥʠ ʦʪ 
ʧʫʙʣʠʢʫʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʦʧʦʣʘʛʘʱʠʷ ʥʘʫʯʝʥ ʪʨʫʜ ʥʘ ɼʞʦʨʜʞ ɹʫʣ [7], 
ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ ʥʘ ʧʨʦʬ. ʇʝʪʲʨ ɹʲʨʥʝʚ ʦʪ ʀʄʀ ʥʘ ɹɸʅ; 
ʦʨʛʘʥʠʟʘʪʦʨʠ: ʉʋɹ, ʅɹ Ăʀʚʘʥ ɺʘʟʦʚò, ʉʋɹ, ɸʈʀʆ; ʊʋ-ʉʦʬʠʷ, ʬʠʣʠʘʣ 
ʇʣʦʚʜʠʚ; ʧʨʝʟʝʥʪʘʮʠʠ ʚ ʊʋ-ʉʦʬʠʷ,ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ; ʆʄɻ òʂʠʨʠʣ 
ʇʦʧʦʚ; ɺʋ Ăɿʝʤʝʜʝʣʩʢʠ ʢʦʣʝʞò; ʜʘʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ: 18 ʤʘʡ 2004 ʛ.; 

¶ ăʁʪʣʩʡʫʞ ʛ ʦʙʬʣʙʫʙó, ʧʦʩʚʝʪʝʥʘ ʥʘ ʛʦʜʠʥʘʪʘ ʥʘ ʬʠʟʠʢʘʪʘ (2005ʛ.); 
ʜʦʧʲʣʥʠʪʝʣʥʦ ʤʷʩʪʦ ʥʘ ʠʟʣʦʞʝʥʠʝ - ʉʋɹ, ʅʊʉ; ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ ʥʘ 
ʧʨʦʬ. ʅʠʢʦʣʘ ɹʘʣʘʙʘʥʦʚ ʦʪ ʇʋòʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò, ʧʨʦʬ. ʄʘʨʠʥ 
ʅʝʥʯʝʚ ʦʪ ʊʋ_ʉʦʬʠʷ,ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ; ʦʨʛʘʥʠʟʘʪʦʨʠ ʉʋɹ, ʅɹ Ăʀʚʘʥ 
ɺʘʟʦʚò, ʊʋ-ʉʦʬʠʷ, ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ; ʇʋ-Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò, ʋʍʊ; 
20 ʮʚʝʪʥʠ ʬʦʪʦʩʠ, ʬʦʨʤʘʪ ɸ1 , ʥʘʜ 80 ʙʠʙʣʠʦʪʝʯʥʠ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ 
ʥʘ ʦʪʢʨʠʚʘʥʝ ʦʪ 10 ʜʝʢʝʤʚʨʠ 2005 ʛ. ʅʘ 22 ʘʚʛʫʩʪ 2008 ʛ. ʠʟʣʦʞʙʘʪʘ ʝ 
ʧʨʝʜʦʩʪʘʚʝʥʘ ʥʘ ʰʢʦʣʘʪʘ ʧʦ ʧʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘ ʠ ʬʠʟʠʢʘ, 
ʨʲʢʦʚʦʜʝʥʘ ʦʪ ʊʝʦʜʦʩʠʡ ʊʝʦʜʦʩʠʝʚ;  

   

¶ ăʄʞʧʦʙʩʝ ʇʢʤʞʩ ʡ ʛʳʠʮʧʝʳʫ ʦʙ ʦʙʬʣʙʫʙ ʛʳʛ ʛʞʣʙ ʦʙ 
ʈʩʧʪʛʞʲʞʦʡʞʫʧó, ʧʦʩʚʝʪʝʥʘ ʥʘ 300 ʛʦʜʠʥʠ ʦʪ ʨʦʞʜʝʥʠʝʪʦ ʥʘ 
ʃʝʦʥʘʨʜ ʆʡʣʝʨò; ʤʷʩʪʦ ʥʘ ʠʟʣʦʞʝʥʠʝ:  ʅɹ Ăʀʚʘʥ ɺʘʟʦʚò, ʊʋ-ʉʦʬʠʷ, 
ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ, ʅʊʉ ï ʄʦʥʪʘʥʘ, ʩʣʦʚʦ ʥʘ ʀʚʘʥ ɼʠʤʦʚʩʢʠ, ʯʣ. ʢʦʨ. 
ʥʘ ɹɸʅ; ʦʨʛʘʥʠʟʘʪʦʨʠ ʉʋɹ, ʅɹ Ăʀʚʘʥ ɺʘʟʦʚò, ɸʩʦʮʠʘʮʠʷ ʟʘ ʨʘʟʚʠʪʠʝ 
ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʪʦ ʦʙʰʝʩʪʚʦ; ʊʋ-ʉʦʬʠʷ, ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ, ʇʋ 
Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò, ʋʍʊ; 80 ʮʚʝʪʥʠ ʬʦʪʦʩʠ, ʬʦʨʤʘʪ ɸ3 , ʥʘʜ 60 
ʙʠʙʣʠʦʪʝʯʥʠ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ 16 ʘʧʨʠʣ 2007ʛ.;  
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¶ ă100 ʜʧʝʡʦʡ ʧʫ ʩʧʟʝʞʦʡʫʧ ʦʙ ʊʞʩʜʞʢ ʃʧʩʧʤʞʛ ʡ 50 ʜʧʝʡʦʡ ʧʫ 
ʡʠʪʫʩʞʤʛʙʦʞʫʧ ʦʙ ʨʳʩʛʡʸ ʡʠʣʬʪʫʛʞʦ ʪʨʳʫʦʡʣ ʦʙ ʠʞʥʸʫʙó, ʤʷʩʪʦ ʥʘ 
ʠʟʣʦʞʝʥʠʝ: ʊʋ ï ʉʦʬʠʷ, ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ ʠ ʅʊʉ; ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ 
ʥʘ  ʜʦʮ. ɼʠʤʦ ɿʘʬʠʨʦʚ, ʛʣ.ʘʩ. ʉʪʦʷʥ ɸʚʨʘʤʦʚ; ʜʦʮ. ʄʘʨʠʷʥ ʀʣʠʝʚ; 
ʦʨʛʘʥʠʟʘʪʦʨʠ: ɹʲʣʛʘʨʩʢʦ ʘʩʪʨʦʥʘʚʪʠʯʝʩʢʦ ʜʨʫʞʝʩʪʚʦ ,  ʊʋ-ʉʦʬʠʷ, 
ʬʠʣʠʘʣ ʇʣʦʚʜʠʚ, ʅʊʉ; 80 ʮʚʝʪʥʠ ʬʦʪʦʩʠ, ʬʦʨʤʘʪ ɸ3, ʜʘʪʘ 4 
ʦʢʪʦʤʚʨʠ 2007 ʛ.  

ʅʧʝʞʤ ʦʙ ʧʚʩʙʠʧʛʙʫʞʤʦʙ ʡʠʤʧʟʚʙ ʪ ʛʡʠʬʙʤʞʦ ʮʩʧʦʧʤʧʜʡʰʞʦ ʭʧʩʥʙʫ 
ɺ [8,9] ʩʘ ʦʧʠʩʘʥʠ ʤʝʪʦʜʠʢʠ ʟʘ ʧʨʦʝʢʪʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʙʠʙʣʠʦʪʝʯʥʠ 
ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʣʦʞʙʠ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʧʨʠʜʦʙʠʪʠʷ ʦʧʠʪ ʦʪ ʘʚʪʦʨʠʪʝ ʩʝ 
ʧʨʝʜʣʘʛʘ ʩʣʝʜʥʠʷ ʩʧʝʮʠʘʣʝʥ ʤʦʜʝʣ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ. 

ɼʝʬʠʥʠʮʠʷ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ ʩ ɺʍʌ 
ɺ ʪʦʟʠ ʜʦʢʣʘʜ ʧʦʜ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ ʩ ɺʍʌ ʩʝ ʨʘʟʙʠʨʘ ʠʟʣʦʞʙʘ, ʢʦʷʪʦ: 

¶ ʧʨʦʩʣʝʜʷʚʘ ʭʨʦʥʦʣʦʛʠʯʥʦ ʠ ʤʥʦʛʦʩʪʨʘʥʥʦ ʥʘʡ-ʚʘʞʥʠʪʝ ʤʦʤʝʥʪʠ ʠ 
ʨʘʟʣʠʯʥʠ ʧʣʘʩʪoʚʝ ʦʪ ʞʠʚʦʪʘ ʥʘ ʚʝʣʠʢ ʫʯʝʥ, ʠʟʦʙʨʝʪʘʪʝʣ ʠʣʠ 
ʢʦʥʩʪʨʫʢʪʦʨ, ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʬʦʪʦʩʠ, ʬʘʢʩʠʤʠʣʝʪʘ, ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ 
ʠʟʢʫʩʪʚʦʪʦ ʠ ʢʨʘʪʢʠ ʪʝʢʩʪʦʚʝ; 

¶ ʧʦʢʘʟʚʘ ʨʘʟʚʠʪʠʝʪʦ ʠ ʠʟʨʘʩʪʚʘʥʝʪʦ ʥʘ ʪʘʣʘʥʪʘ, ʫʩʣʦʚʠʷʪʘ ʠ ʩʨʝʜʘʪʘ, 
ʚ ʢʦʠʪʦ ʩʝ ʬʦʨʤʠʨʘ ʩʪʨʝʤʝʞʲʪ ʢʲʤ ʧʦʟʥʘʥʠʝʪʦ ʠʣʠ ʠʥʦʚʘʮʠʠʪʝ; 

¶ ʨʘʟʢʨʠʚʘ ʙʠʙʣʠʦʪʝʯʥʠʷ ʬʦʥʜ, ʢʘʪʦ ʧʨʝʜʩʪʘʚʷ ʨʘʟʣʠʯʥʠ ʙʠʙʣʠʦʪʝʯʥʠ 
ʤʘʪʝʨʠʘʣʠ, ʠʤʘʱʠ ʦʪʥʦʰʝʥʠʝ ʢʲʤ ʪʘʟʠ ʩʨʝʜʘ; 

¶ ʫʢʘʟʚʘ ʦʙʩʪʦʷʪʝʣʩʪʚʘʪʘ ʠ ʩʲʙʠʪʠʷʪʘ, ʧʦʚʣʠʷʣʠ ʥʘ ʩʲʦʪʚʝʪʥʦʪʦ 
ʟʥʘʯʠʤʦ ʦʪʢʨʠʪʠʝ ʠʣʠ ʠʥʦʚʘʮʠʷ;  

¶ ʧʦʢʘʟʚʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʪʦʚʘ ʦʪʢʨʠʪʠʝ ʠʣʠ ʠʥʦʚʘʮʠʷ ʚʲʨʭʫ ʜʨʫʛʠ 
ʟʥʘʯʠʤʠ ʩʲʙʠʪʠʷ; 

¶ ʠʟʧʦʣʟʚʘ ʪʝʢʩʪʦʚʝ ʩʲʩ ʩʠʣʥʦ ʝʤʦʮʠʦʥʘʣʥʦ ʚʲʟʜʝʡʩʪʚʠʝ. 

ʀʜʝʷ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ ʩ ɺʍʌ 
ʀʜʝʷʪʘ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ, ʦʙʠʢʥʦʚʝʥʦ ʝ ʩʚʲʨʟʘʥʘ ʩ ʯʝʩʪʚʘʥʝ ʥʘ 
ʢʨʲʛʣʘ ʛʦʜʠʰʥʠʥʘ ʥʘ ʟʥʘʯʠʤʦ ʥʘʫʯʥʦ ʩʲʙʠʪʠʝ ʠʣʠ ʠʟʦʙʨʝʪʝʥʠʝ, ʠʣʠ ʩ ʢʨʲʛʣʘ 
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ʛʦʜʠʰʥʠʥʘ ʦʪ ʨʦʞʜʝʥʠʝʪʦ ʥʘ ʥʝʛʦʚʠʷ ʘʚʪʦʨ. ʅʘʡ-ʜʦʙʨʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ 
ʠʟʣʦʞʙʠ ʩʝ ʧʦʣʫʯʘʚʘʪ, ʢʦʛʘʪʦ  ʠʥʠʮʠʘʪʦʨʠ ʠ ʘʚʪʦʨʠ ʥʘ ʠʟʣʦʞʙʠʪʝ ʩʘ 
ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ, ʢʦʠʪʦ ʦʪʜʘʚʥʘ ʩʘ ʩʠ ʥʘʙʝʣʷʟʘʣʠ ʟʥʘʯʠʤʠ 
ʩʲʙʠʪʠʷ ʠ ʩ ʥʝʪʲʨʧʝʥʠʝ ʦʯʘʢʚʘʪ  ʶʙʠʣʝʡʥʘʪʘ ʛʦʜʠʰʥʠʥʘ, ʟʘ ʜʘ ʨʝʘʣʠʟʠʨʘʪ 
ʧʨʦʝʢʪʘ ʩʠ. ɺ ʥʝʨʝʜʢʠ ʩʣʫʯʘʠ ʩʝ ʠʟʧʦʣʟʚʘ ʠ ʢʘʣʝʥʜʘʨ ʥʘ ʙʝʣʝʞʠʪʠʪʝ ʜʘʪʠ, 
ʢʦʡʪʦ ʝ ʜʦʩʪʲʧʝʥ ʚʲʚ ʚʩʷʢʘ ʙʠʙʣʠʦʪʝʢʘ, ʢʘʢʪʦ ʠ ʩʚʦʙʦʜʥʘʪʘ ʠʥʪʝʨʥʝʪ 
ʝʥʮʠʢʣʦʧʝʜʠʷ ʋʠʢʠʧʝʜʠʷʪʘ.  

ʅʘʧʨʠʤʝʨ, ʝʪʦ ʝʜʥʘ ʠʜʝʷ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ ʧʨʝʟ ʪʘʟʠ ʛʦʜʠʥʘ. ʊʦʯʥʦ 
ʧʨʝʜʠ 400 ʛʦʜʠʥʠ ɻʘʣʠʣʝʦ ɻʘʣʠʣʝʡ ʝ ʧʦʜʦʙʨʠʣ ʩʲʟʜʘʜʝʥʠʷ ʦʪ ʍʘʥʩ ʃʠʧʝʨʩʭʝʡ 
ʪʝʣʝʩʢʦʧ ʠ ʝ ʠʟʚʲʨʰʠʣ ʧʲʨʚʠʪʝ ʘʩʪʨʦʥʦʤʠʯʥʠ  ʥʘʙʣʶʜʝʥʠʷ, ʘ ʁʦʭʘʥ ʂʝʧʣʝʨ ʝ 
ʦʪʢʨʠʣ ʜʚʘ ʦʪ ʟʘʢʦʥʠʪʝ ʟʘ ʜʚʠʞʝʥʠʝ ʥʘ ʧʣʘʥʝʪʠʪʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʪʘʟʠ ʛʦʜʠʥʘ ʝ 
ʦʙʷʚʝʥʘ ʟʘ Ăʄʝʞʜʫʥʘʨʦʜʥʘ ʛʦʜʠʥʘ ʥʘ ʘʩʪʨʦʥʦʤʠʷʪʘ 2009ò. ɻʦʜʠʥʘʪʘ ʥʘ 
ʘʩʪʨʦʥʦʤʠʷʪʘ ʝ ʧʦʚʦʜ, ʢʦʡʪʦ ʥʠ ʟʘʩʪʘʚʷ ʜʘ ʧʨʦʩʣʝʜʠʤ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʘʫʢʘʪʘ ʠ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʚʣʠʷʥʠʝʪʦ ʥʘ ʪʝʟʠ ʦʪʢʨʠʪʠʷ ʠ ʠʥʦʚʘʮʠʠ. ɽʚʨʦʧʘ ʟʘʩʣʫʞʝʥʦ 
ʦʪʙʝʣʷʟʚʘ ʩʲʙʠʪʠʝʪʦ ʩ ʧʨʦʝʢʪ ʟʘ ʩʧʲʪʥʠʢʦʚʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʥʘʚʠʛʘʮʠʷ ï 
ɻʘʣʠʣʝʦ, ʧʨʦʝʢʪ ʩ ʚʧʝʯʘʪʣʷʚʘʱʦ ʪʝʭʥʦʣʦʛʠʯʥʦ ʠ ʧʨʘʢʪʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ.  

ʎʝʣ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʟʣʦʞʙʘ ʩ ɺʍʌ 
ʎʝʣʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʟʣʦʞʙʘ ʝ: 

¶ ʜʘ ʩʝ ʩʪʠʤʫʣʠʨʘ ʰʠʨʦʢ ʦʙʱʝʩʪʚʝʥ ʠʥʪʝʨʝʩ ʠ ʨʘʟʙʠʨʘʥʝ ʥʘ ʥʘʫʢʘʪʘ ʠ 
ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʜʘ ʩʝ ʧʦʢʘʞʝ ʪʷʭʥʦʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʥʘʰʠʷ ʞʠʚʦʪ; 

¶ ʜʘ ʩʲʜʝʡʩʪʚʫʚʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ 
ʧʨʝʜʠʟʚʠʢʘ ʪʝʭʥʠʷ ʠʥʪʝʨʝʩ ʢʲʤ ʥʘʫʯʥʦʪʦ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦ ʨʘʟʚʠʪʠʝ ʥʘ 
ʩʚʝʪʘ; 

¶ ʜʘ ʧʨʝʜʠʟʚʠʢʘ ʧʦʜʦʙʥʠ ʠʟʷʚʠ ʥʘ ʨʘʟʣʠʯʥʠ ʭʦʨʘ ʟʘ ʯʝʩʪʚʘʥʝ ʥʘ 
ʨʘʟʣʠʯʥʠ ʩʚʝʪʦʚʥʠ, ʥʘʮʠʦʥʘʣʥʠ ʠ ʨʝʛʠʦʥʘʣʥʠ ʩʲʙʠʪʠʷ ʚ ʥʘʫʢʘʪʘ, 
ʪʝʭʥʦʣʦʛʠʠʪʝ, ʢʫʣʪʫʨʘʪʘ, ʨʝʣʠʛʠʷʪʘ ʠ ʧʦʣʠʪʠʢʘʪʘ ʚ ʙʠʙʣʠʦʪʝʢʠ, 
ʫʥʠʚʝʨʩʠʪʝʪʠ, ʫʯʠʣʠʱʘ, ʯʠʪʘʣʠʱʘ; 

¶ ʜʘ ʩʲʟʜʘʜʝ ʙʣʘʛʦʧʨʠʷʪʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʨʝʜʘ ʟʘ 
ʦʩʲʟʥʘʚʘʥʝ ʥʘ ʚʨʲʟʢʠʪʝ ʥʘ ʨʘʟʣʠʯʥʠ ʢʣʦʥʦʚʝ ʥʘ ʥʘʫʢʘʪʘ, ʠʟʢʫʩʪʚʦʪʦ, 
ʨʝʣʠʛʠʷʪʘ, ʧʦʣʠʪʠʢʘʪʘ, ʙʠʟʥʝʩʘ ʠ ʪʷʭʥʦʪʦ ʮʷʣʦʩʪʥʦ ʪʲʣʢʫʚʘʥʝ; 

¶ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʧʦ ʫʥʠʢʘʣʝʥ ʥʘʯʠʥ ʚʲʨʭʦʚʝʪʝ ʥʘ ʯʦʚʝʰʢʦʪʦ ʟʥʘʥʠʝ, 
ʢʫʣʪʫʨʘ, ʚʟʘʠʤʦʚʣʠʷʥʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʯʦʚʝʰʢʠ ʪʚʦʨʝʥʠʷ, ʠ ʩ ʪʦʚʘ 
ʪʝ ʜʘ ʧʦʜʪʠʢʚʘʪ ʢʲʤ ʢʨʝʘʪʠʚʝʥʦ ʤʠʩʣʝʥʝ; 

ʀʥʠʮʠʘʪʦʨ ʠ ʦʨʛʘʥʠʟʘʪʦʨʠ ʥʘ ʠʟʣʦʞʙʘʪʘ 
ʀʥʠʮʠʘʪʦʨ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʣʦʞʙʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʠʟʪʲʢʥʘʪ ʫʯʝʥ, 
ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʫʥʠʚʝʨʩʠʪʝʪ, ʫʯʠʣʠʱʝ, 
ʜʲʨʞʘʚʥʘ ʠʥʩʪʠʪʫʮʠʷ, ʬʠʨʤʘ.  
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ʀʥʠʮʠʘʪʦʨʲʪ ʥʘ ʠʟʣʦʞʙʘʪʘ ʧʨʝʜʣʘʛʘ ʢʦʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ 
ʦʨʛʘʥʠʟʘʮʠʠ ʜʘ ʙʲʜʘʪ ʚʢʣʶʯʝʥʠ ʚ ʩʧʠʩʲʢʘ ʥʘ ʦʨʛʘʥʠʟʘʪʦʨʠʪʝ ʥʘ ʠʟʣʦʞʙʘʪʘ. 
ʊʦʚʘ ʩʘ ʠʥʩʪʠʪʫʮʠʠ ʠ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʛʨʘʥʠʟʘʮʠʠ, ʢʦʠʪʦ ʠʤʘʪ ʦʪʥʦʰʝʥʠʝ 
ʢʲʤ ʠʟʣʦʞʙʘʪʘ ʠ ʤʦʛʘʪ ʜʘ ʜʦʧʨʝʥʝʩʘʪ ʟʘ ʧʦ-ʜʦʙʨʠʷ ʠʤʠʜʞ ʠ ʤʝʥʠʜʞʤʲʥʪ ʥʘ 
ʠʟʣʦʞʙʘʪʘ. ʆʪ ʠʟʙʨʦʝʥʠʪʝ ʠʟʣʦʞʙʠ ʧʦ-ʛʦʨʝ ʩʝ ʚʠʞʜʘ, ʯʝ ʥʘʡ-ʯʝʩʪʦ ʪʦʚʘ  ʩʘ 
ʉʋɹ, ʅɹòʀʚʘʥ ɺʘʟʦʚò, ʇʋ, ʊʋ, ɸʈʀʆ,  ʅʊʉ, ɹɸɼ, ʉʄɹ, ʉʌɹ ʠ ʜʨ.   

ʆʩʥʦʚʥʘ ʨʘʤʢʘ 
ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʟʣʦʞʙʠ ʪʨʷʙʚʘ ʜʘ ʩʘ ʥʠʪʦ ʪʚʲʨʜʝ ʛʦʣʝʤʠ, ʥʠʪʦ ʪʚʲʨʜʝ 
ʤʘʣʢʠ. ɺ ʦʩʥʦʚʥʘʪʘ ʨʘʤʢʘ ʩʝ ʦʧʨʝʜʝʣʷ ʙʨʦʷʪ ʥʘ ʪʘʙʣʘʪʘ, ʚʲʨʭʫ ʢʦʠʪʦ ʱʝ 
ʙʲʜʘʪ ʨʘʟʧʦʣʦʞʝʥʠ ʭʨʦʥʦʣʦʛʠʯʥʠʪʝ ʣʝʥʪʠ ʠ ʩʧʝʮʠʘʣʥʠʪʝ ʬʘʢʩʠʤʠʣʝʪʘ, 
ʨʘʟʭʦʜʠʪʝ ʟʘ ʠʟʣʦʞʙʘʪʘ. ʀʤʘ ʦʙʘʯʝ ʠʟʣʦʞʙʠ, ʟʘ ʢʦʠʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʜʘ ʙʲʜʘʪ 
ʫʤʝʨʝʥʦ ʛʦʣʝʤʠ, ʢʘʢʪʦ ʝ ʩ ʠʟʣʦʞʙʠʪʝ Ăʀʩʢʨʠ ʥʘ ʥʘʫʢʘʪʘò, Ă100 ʛʦʜʠʥʠ ʦʪ 
ʨʦʞʜʝʥʠʝʪʦ ʥʘ ʉʝʨʛʝʡ ʂʦʨʦʣʴʦʚ ʠ 50 ʛʦʜʠʥʠ ʦʪ ʠʟʩʪʨʝʣʘʚʘʥʝʪʦ ʥʘ ʧʲʨʚʠʷ 
ʠʟʢʫʩʪʚʝʥ ʩʧʲʪʥʠʢ ʥʘ ɿʝʤʷʪʘò ʠ Ăʃʝʦʥʘʨʜ ʆʡʣʝʨ ʠ ʚʲʟʭʦʜʲʪ ʥʘ ʥʘʫʢʘʪʘ ʚʲʚ 
ʚʝʢʘ ʥʘ ʧʨʦʩʚʝʱʝʥʠʝʪʦò.  

ɽʢʠʧ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʠʟʣʦʞʙʘʪʘ 
ɽʢʠʧʲʪ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʠʟʣʦʞʙʘʪʘ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʘʚʪʦʨʘ ʥʘ ʠʜʝʡʥʠʷ ʧʨʦʝʢʪ 
ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʟʣʦʞʙʘ ʠ ʝ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʚʢʣʶʯʚʘ: ʢʦʥʩʫʣʪʘʥʪ(ʠ), 
ʭʫʜʦʞʥʠʢ, ʙʠʙʣʠʦʪʝʢʘʨ(ʠ), ʩʪʫʜʝʥʪʠ, ʫʯʝʥʠʮʠ, ʜʦʙʨʦʚʦʣʮʠ. 

ʄʝʩʪʘ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ 
ʇʦʜʭʦʜʷʱʠ ʤʝʩʪʘ ʟʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʣʦʞʙʠ ʩʘ: 

¶ ʌʦʘʝʪʘ ʥʘ ʨʝʛʠʦʥʘʣʥʠ ʙʠʙʣʠʦʪʝʢʠ ï ʧʨʝʜʠʤʩʪʚʦʪʦ ʥʘ ʪʝʟʠ ʤʝʩʪʘ ʝ 
ʪʦʚʘ, ʯʝ ʚ ʠʟʣʦʞʙʘʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʨʘʟʣʠʯʥʠ ʙʠʙʣʠʦʪʝʯʥʠ 
ʤʘʪʝʨʠʘʣʠ, ʢʘʪʦ ʢʥʠʛʠ, ʩʧʠʩʘʥʠʷ, ʚʝʩʪʥʠʮʠ, ʢʘʨʪʠʥʠ, ʢʘʨʪʠ ʠ ʜʨ., 
ʧʨʠʪʝʞʘʥʠʝ ʥʘ ʩʲʦʪʚʝʪʥʘʪʘ ʙʠʙʣʠʦʪʝʢʘ, ʢʘʢʪʦ ʠ ʪʦʚʘ, ʯʝ ʛʦʣʝʤʠʪʝ 
ʙʠʙʣʠʦʪʝʢʠ ʨʘʟʧʦʣʘʛʘʪ ʩ ʧʦʜʭʦʜʷʱʦ  ʦʙʦʨʫʜʚʘʥʝ ʟʘ ʠʟʣʦʞʙʠ;  

¶ ʌʦʘʝʪʘ ʥʘ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʙʠʙʣʠʦʪʝʢʠ; 

¶ ʌʦʘʝʪʘ ʥʘ ʫʯʠʣʠʱʘ, ʢʦʣʝʞʠ, ʫʥʠʚʝʨʩʠʪʝʪʠ;  

¶ ʌʦʘʝʪʘ ʚ ʩʛʨʘʜʠ ʥʘ ʥʝʧʨʘʚʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʉʋɹ, ʅʊʉ); 

¶ ɹʘʟʘ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʘʩʪʥʠʮʠ ʚ ʦʣʠʤʧʠʘʜʠ.  

ʎʝʣʝʚʘ ʘʫʜʠʪʦʨʠʷ ʠ ʢʦʥʢʫʨʩʠ 
ʎʝʣʝʚʘʪʘ ʘʫʜʠʪʦʨʠʷ ʟʘʚʠʩʠ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʠʟʣʦʞʙʘʪʘ ï ʩʪʫʜʝʥʪʠ, ʫʯʝʥʠʮʠ , 
ʛʨʘʞʜʘʥʠ; 

ɽʜʠʥ ʠʣʠ ʜʚʘ ʤʝʩʝʮʘ ʧʨʝʜʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʠʟʣʦʞʙʘʪʘ ʩʝ ʦʙʷʚʷʚʘ ʧʦʜʭʦʜʷʱ 
ʢʦʥʢʫʨʩ ʟʘ ʥʘʧʠʩʚʘʥʝ ʥʘ ʝʩʝ, ʨʝʬʝʨʘʪ, ʩʘʡʪ, ʩʦʬʪʫʝʨ ʩʚʲʨʟʘʥ ʩ ʪʝʤʘʪʘ ʥʘ 
ʠʟʣʦʞʙʘʪʘ.  
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ʍʨʦʥʦʣʦʛʠʯʥʘ ʣʝʥʪʘ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʟʣʦʞʙʘ 
ʀʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʭʨʦʥʦʣʦʛʠʯʥʪʘ ʣʝʥʪʘ ʝ ʥʘʡ-ʪʚʦʨʯʝʩʢʘʪʘ ʜʝʡʥʦʩʪ ʧʨʠ 
ʠʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʟʣʦʞʙʘ. ʀʜʝʷʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝʪʦ ʡ ʝ 
ʧʦʚʣʠʷʥʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠʤ ʚ [10]. ʈʘʟʨʘʙʦʪʚʘʥʝʪʦ ʡ ʤʦʞʝ ʜʘ ʩʪʘʥʝ ʩ 
ʧʦʤʦʱʪʘ ʥʘ Microsoft Office (Word, PowerPoint, Excel) ʠ  ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ 
ʠʟʦʙʠʣʠʝʪʦ ʦʪ ʝʥʮʠʢʣʦʧʝʜʠʠ ʠ ʭʨʦʥʦʣʦʛʠʠ ʚ ʠʥʪʝʨʥʝʪ, ʥʘ ʪʲʨʩʘʯʢʘʪʘ Google, 
HyperHistory [6] ʪʲʨʩʝʥʝʪʦ ʝ ʣʝʩʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ.  

   

ʆʪ ʠʣʶʩʪʨʘʮʠʠʪʝ ʩʝ ʚʠʞʜʘ, ʯʝ ʤʘʣʢʠʷʪ ʝʢʨʘʥ ʥʝ ʧʦʟʚʦʣʷʚʘ ʚʤʲʢʚʘʥʝʪʦ ʥʘ 
ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʨʘʟʤʝʨ ʩ ʜʦʩʪʘʪʲʯʥʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʧʦʷʩʥʷʚʘʱʠ ʟʥʘʯʠʤʠ 
ʩʲʙʠʪʠʷ, ʜʦʢʘʪʦ ʥʘ ʬʦʨʤʘʪ ɸ3, ɸ2 ʪʦʚʘ ʝ ʚʝʯʝ ʝ ʧʦʩʪʠʞʠʤʦ. ʀʤʝʥʥʦ ʪʦʟʠ 
ʭʨʦʥʦʣʦʛʠʯʝʥ ʬʦʨʤʘʪ ʝ ʝʜʠʥ ʦʪ ʚʘʞʥʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʡʪʦ ʩʲʱʝʩʪʚʝʥʦ ʚʣʠʷʝ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʷ ʧʨʦʮʝʩ. 

    

ɺʠʪʨʠʥʠ ʩ ʙʠʙʣʠʦʪʝʯʥʠ ʤʘʪʝʨʠʘʣʠ 
ʇʦʜ ʪʘʙʣʘʪʘ ʩ ʧʦʩʪʝʨʠʪʝ ʩʝ ʧʦʩʪʘʚʷʪ ʚʠʪʨʠʥʠ, ʢʦʠʪʦ ʩʲʜʲʨʞʘʪ ʙʠʙʣʠʦʪʝʯʥʠ 
ʜʦʢʫʤʝʥʪʠ, ʦʪʥʘʩʷʱʠ ʩʝ ʜʦ ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʭʨʦʥʦʣʦʛʠʯʥʠʪʝ ʣʝʥʪʠ. ʊʦʚʘ 
ʦʙʠʢʥʦʚʝʥʦ ʩʘ ʪʨʫʜʦʚʝ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʫʯʝʥ ʠʣʠ ʠʟʦʙʨʝʪʘʪʝʣ, ʠʣʠ ʢʥʠʛʠ ʟʘ ʥʝʛʦ,  
ʢʥʠʛʠ ʥʘ ʥʝʛʦʚʠ ʩʲʚʨʝʤʝʥʥʠʮʠ, ʜʦʢʫʤʝʥʪʠ ʟʘ ʩʪʨʘʥʠʪʝ, ʛʨʘʜʦʚʝʪʝ ʠ ʝʧʦʭʘʪʘ, ʚ 
ʢʦʷʪʦ ʝ ʞʠʚʷʣ. 
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ʇʣʘʢʘʪ ʟʘ ʠʟʣʦʞʙʘʪʘ 
ʆʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʟʣʦʞʙʠ ʩʘ ʧʦʩʚʝʪʝʥʠ ʥʘ ʝʜʥʠ ʦʪ ʥʘʡ-ʚʣʠʷʪʝʣʥʠʪʝ ʣʠʯʥʦʩʪʠ 
ʟʘ ʚʩʠʯʢʠ ʚʨʝʤʝʥʘ ʠ ʟʘʪʦʚʘ ʧʣʘʢʘʪʲʪ ʥʘ ʠʟʣʦʞʙʘʪʘ ʪʨʷʙʚʘ ʜʘ ʝ ʩ ʚʠʩʦʢʘ 
ʭʫʜʦʞʝʩʪʚʝʥʘ ʩʪʦʡʥʦʩʪ ʠ ʜʘ ʩʝ ʧʦʩʪʘʚʠ ʥʘ ʦʪʨʝʜʝʥʠʪʝ ʟʘ ʮʝʣʪʘ ʤʝʩʪʘ ʚ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʚ ʩʘʡʪʘ ʥʘ ʠʥʩʪʠʪʫʮʠʪʘ ï 
ʜʦʤʘʢʠʥ ʥʘ ʠʟʣʦʞʙʘʪʘ. ʉʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠ ʫʣʝʩʥʷʚʘʪ ʟʥʘʯʠʪʝʣʥʦ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʢʦʥʢʫʨʩ ʟʘ ʧʣʘʢʘʪ, ʚ ʢʦʡʪʦ 
ʤʦʛʘʪ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʥʝ ʤʘʣʢʦ ʣʶʙʠʪʝʣʠ ʥʘ ʛʨʘʬʠʯʥʠʷ ʜʠʟʘʡʥ. 

 

ʇʦʢʘʥʠ ʟʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʠʟʣʦʞʙʘʪʘ 
ʇʦʢʘʥʠʪʝ ʟʘ ʠʟʣʦʞʙʘʪʘ ʩʝ ʠʟʧʨʘʱʘʪ ʥʘ ʭʘʨʪʠʝʥ ʥʦʩʠʪʝʣ ʠ (ʠʣʠ) ʩ ʝʣʝʢʪʨʦʥʥʘ 
ʧʦʱʘ ʧʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʩʲʩʪʘʚʝʥʠ ʘʜʨʝʩʥʠ ʩʧʠʩʲʮʠ, ʩʲʩ ʩʲʜʝʡʩʪʚʠʝʪʦ ʥʘ 
ʦʨʛʘʥʠʟʘʪʦʨʠʪʝ. 

ʆʪʢʨʠʚʘʥʝ ʥʘ ʠʟʣʦʞʙʘʪʘ ʠ ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ 
ʊʨʘʜʠʮʠʷ ʝ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʟʣʦʞʙʠ ʜʘ ʩʪʘʚʘ ʦʪ ʚʲʟʧʠʪʘʥʠʮʠ 
ʥʘ ʄʫʟʠʢʘʣʥʦʪʦ ʫʯʠʣʠʱʝ Ăɼʦʙʨʠʥ ʇʝʪʢʦʚò ï ʇʣʦʚʜʠʚ ʠʣʠ ʦʪ ɸʢʘʜʝʤʠʷʪʘ ʟʘ 
ʤʫʟʠʢʘʣʥʦ ʠ ʪʘʥʮʦʚʦ ʠʟʢʫʩʪʚʦ ïʇʣʦʚʜʠʚ, ʢʦʠʪʦ ʠʟʧʲʣʥʷʚʘʪ ʧʦʜʙʨʘʥʠ 
ʤʫʟʠʢʘʣʥʠ ʪʚʦʨʙʠ  ʩʚʲʨʟʘʥʠ ʩ  ʝʧʦʭʘʪʘ ʥʘ ʯʝʩʪʚʘʥʦʪʦ ʩʲʙʠʪʠʝ ʠʣʠ ʦʪʨʘʟʷʚʘʱʠ 
ʚʲʟʭʦʜʘ ʠʣʠ ʙʫʨʷʪʘ ʥʘ ʧʨʦʤʝʥʠʪʝ, ʧʨʝʜʠʟʚʠʢʘʥʘ ʦʪ ʨʝʚʦʣʶʮʠʦʥʥʠʪʝ ʥʘʫʯʥʠ 
ʦʪʢʨʠʪʠʷ ʠʣʠ ʠʥʦʚʘʮʠʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʠʟʣʦʞʙʘ ʩʪʘʚʘ ʧʦʚʦʜ ʠ 
ʟʘ ʠʟʷʚʘ ʥʘ ʨʘʟʣʠʯʥʠ ʤʣʘʜʠ ʪʘʣʘʥʪʠ. 

ʅʘʧʨʠʤʝʨ ʧʨʠ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʠʟʣʦʞʙʘʪʘ Ăʃʝʦʥʘʨ ʆʡʣʝʨ ʠ ʚʲʟʭʦʜʲʪ ʥʘ ʥʘʫʢʘʪʘ 
ʚʲʚ ʚʝʢʘ ʥʘ ʇʨʦʩʚʝʱʝʥʠʝʪʦò ʙʷʭʘ ʠʟʧʲʣʥʝʥʠ ʪʚʦʨʙʠ ʥʘ ʄʦʮʘʨʪ ʠ ʍʘʡʜʥ, ʘ ʧʨʠ 
ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʠʟʣʦʞʙʘʪʘ Ă100 ʛʦʜʠʥʠ ʦʪ ʨʦʞʜʝʥʠʝʪʦ ʥʘ ʉʝʨʛʝʡ ʂʦʨʦʣʴʦʚ ʠ 50 
ʛʦʜʠʥʠ ʦʪ ʠʟʩʪʨʝʣʚʘʥʝʪʦ ʥʘ ʧʲʨʚʠʷ ʠʟʢʫʩʪʚʝʥ ʩʧʲʪʥʠʢ ʥʘ ɿʝʤʷʪʘò ï ʫʢʨʘʠʥʢʘʪʘ 
ʃʶʙʦʚ ʊʨʝʥʜʘʬʠʣʦʚʘ ʠʟʧʷ ʝʜʥʘ ʦʪ ʣʶʙʠʤʠʪʝ ʧʝʩʥʠ ʥʘ ʩʚʦʷ ʩʲʥʘʨʦʜʥʠʢ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 50 

        
ɺʩʪʲʧʠʪʝʣʥʦʪʦ ʩʣʦʚʦ ʧʨʠʜʘʚʘ ʧʦ-ʛʦʣʷʤʘ ʪʲʨʞʝʩʪʚʝʥʦʩʪ ʟʘ ʠʟʣʦʞʙʘʪʘ. ʆʪ 
ʩʧʠʩʲʢʘ ʥʘ ʠʟʙʨʦʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʠʟʣʦʞʙʠ ʩʝ ʚʠʞʜʘ, ʯʝ ʟʘ ʚʩʪʲʧʠʪʝʣʥʦ ʩʣʦʚʦ ʩʘ 
ʙʠʣʠ  ʧʦʢʘʥʝʥʠ ʝʜʥʠ ʦʪ ʥʘʡ-ʠʟʪʲʢʥʘʪʠʪʝ ʫʯʝʥʠ ʦʪ ɹɸʅ, ʉʦʬʠʡʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʝʭʥʠʯʝʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ. ɺʩʪʲʧʠʪʝʣʥʦʪʦ ʩʣʦʚʦ 
ʩʲʜʲʨʞʘ ʝʩʝʥʮʠʷʪʘ ʥʘ ʯʝʩʪʚʘʥʦʪʦ ʥʘʫʯʥʦ ʩʲʙʠʪʠʝ ʠʣʠ ʠʥʦʚʘʮʠʷ, ʩ ʚʲʣʥʫʚʘʱʦ 
ʠ ʥʘʩʲʨʯʘʚʘʱʦ ʚʲʟʜʝʡʩʪʚʠʝ. 

ʄʫʣʪʠʤʝʜʠʡʥʘ ʧʨʝʟʝʥʪʘʮʠʷ 
ʄʫʣʪʠʤʝʜʠʥʘʪʘ ʧʨʝʟʝʥʪʘʮʠʷ ʩʲʜʲʨʞʘ ʦʩʥʦʚʥʦ ʭʨʦʥʦʣʦʛʠʯʥʘʪʘ ʣʝʥʪʘ ʥʘ 
ʦʙʨʘʟʦʚʘʪʝʣ-ʥʘʪʘ ʠʟʣʦʞʙʘ, ʢʦʷʪʦ ʤʦʞʝ ʜʘ ʠʤʘ ʧʦ-ʧʦʜʨʦʙʥʠ ʠʣʠ ʧʦ-ʩʲʢʨʘʪʝʥʠ 
ʚʘʨʠʘʥʪʠ ʠ ʩʝ ʠʟʧʦʣʚʘʪ ʧʨʠ ʠʟʥʘʩʷʥʝʪʦ ʥʘ ʫʤʝʩʪʥʠ ʣʝʢʮʠʠ, ʚ ʢʦʠʪʦ ʣʝʢʪʦʨʲʪ 
ʤʦʞʝ ʜʘ ʥʘʧʨʘʚʠ ʢʨʘʪʢʘ, ʘʪʨʘʢʪʠʚʥʘ ʠ ʝʬʝʢʪʠʚʥʘ ʨʝʪʨʦʩʧʝʢʮʠʷ. 

ɺʨʲʯʚʘʥʝ ʥʘ ʛʨʘʤʦʪʠ ʠ ʥʘʛʨʘʜʠ ʠ ʢʦʢʪʝʡʣ  
ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʢʦʥʢʫʨʩʘ ʩʝ ʦʙʷʚʷʚʘʪ ʧʦ ʚʨʝʤʝ ʥʘ ʦʪʢʨʠʚʘʥʝʪʦ ʥʘ ʠʟʣʦʞʙʘʪʘ, 
ʢʘʪʦ ʩʝ ʚʨʲʯʚʘʪ ʧʦʯʝʪʥʠ ʛʨʘʤʦʪʠ ʠ ʝʚʝʥʪʫʘʣʥʦ ʥʘʛʨʘʜʠ. ʉʣʝʜ ʦʪʢʨʠʚʘʥʝ ʠ 
ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʠʟʣʦʞʙʘʪʘ, ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʩʧʦʥʩʦʨ, ʢʘʢʪʦ ʙʝʰʝ ʧʨʠ ʠʟʣʦʞʙʘʪʘ 
Ăʉʧʣʘʡʥ ʬʫʥʢʮʠʠ ʠ ʧʨʠʣʦʞʝʥʠʷò ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʠʤʘ ʢʦʢʪʝʡʣ. 

ʆʨʛʘʥʠʟʠʨʘʥʠ ʧʦʩʝʱʝʥʠʷ 
ʀʟʣʦʞʙʘʪʘ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʦʙʷʚʝʥʦ ʚʨʝʤʝ ʟʘ ʧʦʩʝʱʝʥʠʷ ʠ ʚʨʝʤʝ ʟʘ ʧʦʩʝʱʝʥʠʷ, 
ʚ ʢʦʝʪʦ ʝ ʦʩʠʛʫʨʝʥ ʣʝʢʪʦʨ. ɿʘ ʧʦ-ʛʦʣʝʤʠ ʛʨʫʧʠ ʝ ʚʲʟʤʦʞʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 
ʣʝʢʮʠʦʥʥʘ ʟʘʣʘ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʠʟʣʦʞʙʘʪʘ ʩ ʤʫʣʪʠʤʝʜʠʡʥʘ ʧʨʝʟʝʥʪʘʮʠʷ. 

ɼʦʙʨʠ ʩʪʨʘʥʠ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʠʪʝ ʠʟʣʦʞʙʠ 
ʆʩʥʦʚʥʠʪʝ ʜʦʙʨʠ ʩʪʨʘʥʠ ʥʘ ʦʧʠʩʘʥʠʷ ʤʦʜʝʣ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʥʘ ʠʟʣʦʞʙʘ ʩʘ 
ʩʣʝʜʥʠʪʝ: 

¶ ʇʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʠ ʦʙʩʲʞʜʘʪ ʛʨʫʧʦʚʦ, ʚ ʧʦʜʭʦʜʷʱʘ 
ʞʠʟʥʝʨʘʜʦʩʪʥʘ ʩʨʝʜʘ; 

¶ ʇʦʩʝʪʠʪʝʣʠʪʝ ʥʘ ʠʟʣʦʞʙʘʪʘ ʤʦʛʘʪ ʜʘ  ʨʘʟʛʣʝʜʘʪ ʨʘʟʣʠʯʥʠ 
ʧʲʨʚʦʠʟʪʦʯʥʠʮʠ; 

¶ ʇʦʟʚʦʣʷʚʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʥʷʢʦʣʢʦ ʣʝʥʪʠ ʥʘ ʨʘʟʚʠʪʠʝ, ʝʜʥʘ 
ʦʩʥʦʚʥʘ, ʦʪʥʘʩʷʱʘ ʩʝ ʜʦ ʩʫʙʝʢʪʘ ʥʘ ʯʝʩʪʚʫʚʘʥʝ ʠ ʝʜʥʘ ʠʣʠ ʜʚʝ 
ʩʲʧʲʪʩʪʚʘʱʠ; 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 51 

¶ ʉʪʨʫʧʚʘʥʝʪʦ ʥʘ ʫʤʝʨʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʷ, ʚ ʩʨʘʚʥʠʪʝʣʥʦ 
ʛʦʣʷʤʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚʦʜʠ ʜʦ ʤʥʦʛʦ ʧʦ-ʩʠʣʥʦ ʫʩʝʱʘʥʝ ʟʘ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʝ, ʦʪʢʦʣʢʦʪʦ ʧʨʝʜ ʤʦʥʠʪʦʨʘ; 

¶ ɺʩʝʢʠ ʧʦʩʝʪʠʪʝʣ ʤʦʞʝ ʜʘ ʜʘʜʝ ʧʨʝʜʣʦʞʝʥʠʷ ʟʘ ʧʦʜʦʙʨʝʥʠʝ ʥʘ 
ʠʟʣʦʞʙʘʪʘ; 

¶ ʀʟʣʦʞʙʘʪʘ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʜʘ ʩʝ ʩʨʝʱʥʘʪ ʩ 
ʚʠʜʥʠ ʜʝʡʮʠ ʥʘ ʥʘʫʢʘʪʘ ʠ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʠʟʢʫʩʪʚʘʪʘ; 

¶ ɹʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʬʦʨʤʘʪʘ ʩʠ ʠ ʠʟʧʦʣʟʚʥʝʪʦ ʥʘ ʣʝʢʪʦʨ ʝ ʚʲʟʤʦʞʥʦ ʟʘ 
ʢʨʘʪʢʦ ʚʨʝʤʝ ʧʦʩʝʪʠʪʝʣʷʪ ʜʘ ʧʨʠʜʦʙʠʝ ʤʥʦʛʦ ʥʦʚʠ ʟʥʘʥʠʷ; 

¶ ʇʦʨʘʞʜʘ ʠʜʝʠ ʟʘ ʥʦʚʠ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʟʣʦʞʙʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ 
ʝʢʩʧʦʥʠʨʘʪ ʚ ʨʦʜʥʦʪʦ ʫʯʠʣʠʱʝ, ʫʥʠʚʝʨʩʠʪʝʪ ʠʣʠ ʨʝʛʠʦʥʘʣʥʘʪʘ 
ʙʠʙʣʠʦʪʝʢʘ. 

ɺʤʙʜʧʝʙʩʦʧʪʫ 

ɸʚʪʦʨʠʪʝ ʠʟʢʘʟʚʘʪ ʩʲʨʜʝʯʥʘʪʘ ʩʠ ʙʣʘʛʦʜʘʨʥʦʩʪ ʥʘ ʩʲʩʪʘʚʘ ʥʘ ʚʪʦʨʘ ʯʠʪʘʣʥʷ 
ʥʘ  ʅɹ Ăʀʚʘʥ ɺʘʟʦʚò ï ɽʣʠʟʘʙʝʪ ɹʨʘʥʝʢʦʚʘ, ʁʦʨʜʘʥʢʘ ɼʝʣʯʝʚʘ, ʃʶʙʦʤʠʨ 
ɸʥʜʦʥʦʚ ʟʘ ʪʷʭʥʘʪʘ ʚʩʝʦʪʜʘʡʥʦʩʪ ʠ ʚʠʩʦʢ ʧʨʦʬʝʩʠʦʥʘʣʠʟʲʤ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ 
ʥʘ ʠʟʣʦʞʙʠʪʝ; ʥʘ ʛ-ʥ ɺʝʩʝʣʠʥ ʀʛʨʘʯʝʚ ʟʘ ʮʝʥʥʠʪʝ ʩʲʚʝʪʠ ʟʘ ʛʨʘʬʠʯʥʦʪʦ 
ʦʬʦʨʤʣʝʥʠʝ ʥʘ ʭʨʦʥʦʣʦʛʠʯʥʠʪʝ ʣʝʥʪʠ ʠ ʧʣʘʢʘʪʠ, ʥʘ ʊʨʝʥʜʘʬʠʣʢʘ ʃʠʪʦʚʦʡʩʢʘ 
ʠ ɻʝʦʨʛʠ ʂʦʤʩʘʣʦʚ ʟʘ ʪʘʣʘʥʪʘ ʠʤ ʜʘ ʧʨʠʜʘʚʘʪ ʭʫʜʦʞʝʩʪʚʝʥ ʧʨʠʚʢʫʩ ʥʘ 
ʠʟʣʦʞʙʠʪʝ, ʥʘ ʉʪʝʬʢʘ ʀʣʠʝʚʘ ʟʘ ʥʝʡʥʦʪʦ ʧʦʩʪʦʷʥʥʦ ʚʥʠʤʘʥʠʝ ʠ ʚʩʝʩʪʨʘʥʥʘ 
ʧʦʜʢʨʝʧʘ ʧʨʠ ʨʘʟʨʘʙʦʪʘʚʘʥʝ ʠ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʠʟʣʦʞʙʠʪʝ.  
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ʇɺʇɺʒɾʆʁʘ ʁ ʇʈʋʁʅʁʀɹʏʁʁ ʆɹ ʆʘʃʇʁ ɹʄɼʇʉʁʋʅʁ1 

ɸʥʪʦʥ ʀʣʠʝʚ, ʅʠʢʦʣʘ ɺʲʣʯʘʥʦʚ, ʊʦʜʦʨʢʘ ʊʝʨʟʠʝʚʘ 

*4003 ʇʣʦʚʜʠʚ, ʙʫʣ. Ăɹʲʣʛʘʨʠʷò 236,  
ʇʣʦʚʜʠʚʩʢʠ ʫʥʠʚʝʨʩʠʪʝʪ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò  
ʌʘʢʫʣʪʝʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ,  
**1113 ʉʦʬʠʷ, ʫʣ. ɸʢʘʜ. ɻʝʦʨʛʠ ɹʦʥʯʝʚ, ʙʣ. 8, 
ʀʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ, 

ɹʲʣʛʘʨʩʢʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ 
e-mail: aii@uni-plovdiv.bg, nvalchanov@gmail.com, dora@uni-plovdiv.bg 

ɺ ʪʘʟʠ ʩʪʘʪʠʷ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʪʝʭʥʠʢʠ ʟʘ ʦʙʦʙʱʝʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ 
ʥʷʢʦʠ ʘʣʛʦʨʠʪʤʠ ʦʪ ʪʝʦʨʠʷ ʥʘ ʯʠʩʣʘʪʘ ʠ ʝʜʠʥ ʦʪ ʘʥʘʣʠʪʠʯʥʘ ʛʝʦʤʝʪʨʠʷ, 
ʥʘʤʠʨʘʱʠ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ ʚ ʜʨʫʛʠ ʟʘʜʘʯʠ. ɺʩʠʯʢʠ ʘʣʛʦʨʠʪʤʠ ʠʤʘʪ 
ʩʦʬʪʫʝʨʥʘ ʨʝʘʣʠʟʘʮʠʷ ʚ Microsoft Visual Studio 6.0 SP 6 ʢʘʪʦ ʢʦʥʟʦʣʥʠ ʉ++ 
ʧʨʠʣʦʞʝʥʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʘʣʛʦʨʠʪʤʠ, ʦʙʦʙʱʝʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʘʣʛʦʨʠʪʤʠ. 

I. ʊʲʨʩʝʥʝ ʥʘ ʙʨʦʷ ʥʘ ʧʨʦʩʪʠʪʝ ʯʠʩʣʘ ʚ ʜʘʜʝʥ ʠʥʪʝʨʚʘʣ. 

ʀʜʝʷ ʥʘ ʤʝʪʦʜʘ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ: ʆʟʥʘʯʘʚʘʤʝ ʩ knnn ,...,, 21  ʧʲʨʚʠʪʝ k  

ʧʨʦʩʪʠ ʯʠʩʣʘ, ʧʦʜʨʝʜʝʥʠ ʚ ʥʘʨʘʩʪʚʘʱ ʨʝʜ. ʉʣʝʜ ʪʦʚʘ ʩʝ ʥʘʤʠʨʘʪ ʚʩʠʯʢʠ 

ʯʠʩʣʘ, ʢʦʠʪʦ ʩʘ ʧʦ-ʤʘʣʢʠ ʦʪ knnn ...21  ʠ ʥʝ ʩʝ ʜʝʣʷʪ ʥʘ knnn ,...,, 21 . ɿʘ ʧʦ-

ʛʦʣʷʤʘ ʷʩʥʦʪʘ ʚʩʠʯʢʠ ʯʠʩʣʘ ʩ ʪʦʚʘ ʩʚʦʡʩʪʚʦ ʱʝ ʥʘʨʠʯʘʤʝ ʯʠʩʣʘ ʩʲʩ ʩʚʦʡʩʪʚʦ 

A. ʈʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʥʘʤʝʨʝʥʠʪʝ ʯʠʩʣʘ ʩʲʩ ʩʚʦʡʩʪʚʦ A  ʥʠ ʜʘʚʘʪ ʩʪʲʧʢʠʪʝ, ʘ 
ʪʲʨʩʝʥʝʪʦ ʥʘ ʩʣʝʜʚʘʱʠ ʢʘʥʜʠʜʘʪʠ ʟʘ ʧʨʦʩʪʠ ʯʠʩʣʘ ʟʘʧʦʯʚʘ ʦʪ ʩʣʝʜʚʘʱʠʪʝ 

ʧʨʦʩʪʠ ʯʠʩʣʘ 1+kn  ʠ 2+kn , ʢʦʠʪʦ ʩʘ ʧʲʨʚʠʪʝ ʧʦ-ʛʦʣʝʤʠ ʦʪ kn  

( 21 ++<< kkk nnn ). ʏʠʩʣʦʪʦ P  ʝ ʪʘʢʦʚʘ, ʯʝ ʧʦʩʪʘʚʝʥʦ ʥʘ ʧʦʩʣʝʜʥʦ ʤʷʩʪʦ ʚ 

ʨʝʜʠʮʘʪʘ ʦʪ ʩʪʲʧʢʠ (ʧʦʣʫʯʝʥʘ ʦʪ ʨʘʟʣʠʢʠʪʝ ʥʘ ʯʠʩʣʘʪʘ ʩʲʩ ʩʚʦʡʩʪʚʦ A ), 
ʧʨʘʚʠ ʪʘʢʘ ʯʝ ʩʫʤʘʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʪʘʟʠ ʨʝʜʠʮʘ ʜʘ ʩʪʘʥʝ ʪʦʯʥʦ ʨʘʚʥʘ ʥʘ 

knnn ...21 . ʉʣʝʜ ʪʦʚʘ ʥʘʤʠʨʘʤʝ ʙʨʦʷ ʥʘ ʩʪʲʧʢʠʪʝ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʤʦʞʝʤ ʜʘ 

ʧʨʝʩʢʘʯʘʤʝ ʚʩʠʯʢʠ ʢʨʘʪʥʠ ʥʘ knnn ,...,, 21  ʯʠʩʣʘ. ɹʨʦʷʪ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʚ 

ʧʦʨʝʜʠʮʘʪʘ ʦʪ ʩʪʲʧʢʠ, ʧʦʣʫʯʝʥʘ ʦʪ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʥʘʤʝʨʝʥʠʪʝ ʯʠʩʣʘ ʩʲʩ 

ʩʚʦʡʩʪʚʦ A  ʝ ʨʘʚʝʥ ʥʘ 

                                                 
1
 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ ʀʉʄ-4 ʢʲʤ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ ʧʨʠʣʦʞʥʘ ʜʝʡʥʦʩʪò ʥʘ ʇʋ 

Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
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(1) ( )( )( )1...11 21 --- knnn . 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ: ʉ ʧʨʦʤʝʥʣʠʚʘʪʘ par ʝ ʦʟʥʘʯʝʥʦ 1-k . 

ʇʨʠʣʦʞʝʥʘʪʘ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ ʨʘʙʦʪʠ ʟʘ ʩʣʫʯʘʠʪʝ par= 0, 1, 2, 3, 4, 5 ʠ 6 
(ʚ ʩʦʫʨʩ ʢʦʜʘ ʚ ʤʦʤʝʥʪʘ par=6). ʇʲʨʚʦ ʩʝ Ăʦʪʩʷʚʘʪò ʩʘʤʦ ʯʠʩʣʘʪʘ, ʢʦʠʪʦ ʥʝ ʩʝ 

ʜʝʣʷʪ ʥʘ 1par21 ,...,, +nnn , ʘ ʦʪ ʨʘʟʣʠʢʠʪʝ ʤʝʞʜʫ ʪʷʭ ʩʝ ʧʦʣʫʯʘʚʘ ʧʦʨʝʜʠʮʘʪʘ 

ʦʪ ʩʪʲʧʢʠ. ʃʝʩʥʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʩʤʝʪʥʝ ʧʦ ʬʦʨʤʫʣʘ (1), ʯʝ ʟʘ par=6 ʠʤʘʤʝ 
ʥʫʞʜʘ ʦʪ 92160=1*2*4*6*10*12*16 ʥʘ ʙʨʦʡ ʩʪʲʧʢʠ ʠ ʧʦʨʘʜʠ ʪʦʚʘ ʩʤʝ ʧʨʝʮʝʥʠʣʠ, 
ʯʝ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʤʝʪʦʜʘ ʪʦʚʘ ʝ ʤʘʢʩʠʤʫʤʲʪ. ʀʤʘʪ ʟʥʘʯʝʥʠʝ 
ʥʝ ʩʘʤʦ ʥʘʤʝʨʝʥʠʪʝ ʩʪʲʧʢʠ, ʘ ʠ ʦʪ ʢʦʷ ʩʪʲʧʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʧʦʯʥʝ, ʟʘ ʜʘ ʤʦʞʝ 
ʘʣʛʦʨʠʪʲʤʘ ʜʘ ʩʝ ʦʙʦʙʱʠ ʠ ʜʘ ʙʲʜʘʪ ʥʝʱʘʪʘ ʢʦʨʝʢʪʥʠ. ɺ ʧʨʦʛʨʘʤʥʘʪʘ 
ʨʝʘʣʠʟʘʮʠʷ ʩʤʝ ʨʝʰʠʣʠ ʠ ʪʦʟʠ ʧʨʦʙʣʝʤ. ʅʘʧʨʠʤʝʨ, ʘʢʦ par=6, ʪʦ *(r+92160)=4, 
i=1, ʢʲʜʝʪʦ i=1 ʜʝʬʠʥʠʨʘ ʠʥʜʝʢʩʘ ʥʘ ʝʣʝʤʝʥʪʘ ʚ ʤʘʩʠʚʘ ʦʪ ʩʪʲʧʢʠ, ʦʪ ʢʦʡʪʦ ʜʘ 

ʩʝ ʟʘʧʦʯʥʝ, *(r+92160) ʝ ʛʦʨʝʩʧʦʤʝʥʘʪʦʪʦ ʯʠʩʣʦ P. ʉʣʝʜ ʪʦʚʘ ʩʝ ʧʨʠʣʘʛʘ 
ʦʧʪʠʤʠʟʘʮʠʷʪʘ, ʯʝ ʘʢʦ ʝʜʥʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ S  ʥʝ ʩʝ ʜʝʣʠ ʥʘ ʥʠʢʦʝ ʧʨʦʩʪʦ 

ʯʠʩʣʦ (ʟʘʧʦʯʚʘʡʢʠ ʦʪ 19 ʚʢʣʶʯʠʪʝʣʥʦ ʥʘʛʦʨʝ, ʪʲʡ ʢʘʪʦ ʧʦʨʘʜʠ ʧʦʜʭʦʜʷʱʦ 
ʠʟʙʨʘʥʘʪʘ ʧʦʨʝʜʠʮʘ ʦʪ ʩʪʲʧʢʠ ʧʨʝʩʢʘʯʘʤʝ ʚʩʠʯʢʠ ʢʨʘʪʥʠ ʥʘ 2, 3, 5, 7, 11, 13 ʠ 

17 ʯʠʩʣʘ ʧʨʠ par=6) ʧʦ-ʤʘʣʢʦ ʠʣʠ ʨʘʚʥʦ ʥʘ S, ʪʦ S  ʝ ʧʨʦʩʪʦ. 

ʈʘʟʛʣʝʞʜʘʥʠʷ ʧʦʜʭʦʜ ʦʙʦʙʱʘʚʘ ʠʟʚʝʩʪʥʠʪʝ ʚ ʣʠʪʝʨʘʪʫʨʘʪʘ ʧʦʜʭʦʜʠ ʧʦʨʘʜʠ 
ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦ-ʛʦʣʷʤʘ ʩʪʲʧʢʘ ʠ ʧʦ-ʤʘʣʢʠʷ ʙʨʦʡ ʜʝʣʝʥʠʷ 
ʧʨʠ ʧʨʦʚʝʨʢʘ ʜʘʣʠ ʝʜʥʦ ʯʠʩʣʦ ʝ ʧʨʦʩʪʦ. ʂʘʪʦ ʯʘʩʪʝʥ ʩʣʫʯʘʡ ʥʘ ʨʘʟʛʣʝʞʜʘʥʠʷ 
ʧʦʜʭʦʜ ʩʝ ʧʦʣʫʯʘʚʘʪ ʘʣʛʦʨʠʪʤʠʪʝ ʩʧʦʤʝʥʘʪʠ ʚ ʢʥʠʛʠʪʝ [1] par= 2, [2] par= 0, 1, 
3, ʠ ʜʨʫʛʠ. ɺ ʧʨʦʛʨʘʤʘʪʘ ʩʝ ʪʲʨʩʠ ʙʨʦʷ ʥʘ ʧʨʦʩʪʠʪʝ ʯʠʩʣʘ ʧʦ-ʤʘʣʢʠ ʦʪ 
1000000000. 

#include<iostream.h> 
#include<math.h> 
void main() 
{ unsigned long w[6543],j,u=0,p,k,i,r[92168],par=6,pr,x,t,q,ro,gg=1000000000; 
  bool g; 
   *w=2;*(w+1)=3;*(w+2)=5;*(w+3)=7;*(w+4)=11;*(w+5)=13;*(w+6)=17; 
   *(w+7)=*(r+7)=19;k=7;j=23;p=par+1;pr=2;for(t=1;t<=par;t++) pr*=*(w+t); 
   while (u<pr)   {     g=true;t=0; 
    do if (j%*(w+ ++t)==0) {g=false;break;} while (t<par); 
    if (g) {ro=*(r+k-p)=j-*(r+k);u+=ro;*(r+ ++k)=j;} 
    j+=2;    } 
  if (par>0) {x=++k-par-2;q=7-par;*(r+x)=4;} else {x=0;q=0;*r=2;}  k=7;x++;j=23;i=q; 
  while (j<gg)   {    p=unsigned long(sqrt(j));g=true;t=par; 
    do if (j%*(w+ ++t)==0) {g=false;break;} while(*(w+t)<p); 
    if (g) if (++k<6543) *(w+k)=j;   j+=*(r+i++); if (i==x) i=q;   } 
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 cout<<++k<<"->"<<gg<<endl; 
}  

ʈʝʟʫʣʪʘʪ ʦʪ ʧʨʦʛʨʘʤʘʪʘ: 50847534.   

II. ʊʲʨʩʝʥʝ ʥʘ ʙʨʦʷ ʥʘ ʚʩʠʯʢʠ ʧʨʦʩʪʠ ʜʝʣʠʪʝʣʠ (ʚʩʝʢʠ ʧʨʦʩʪ ʜʝʣʠʪʝʣ ʩʝ 
ʙʨʦʠ ʢʦʣʢʦʪʦ ʧʲʪʠ ʩʝ ʩʨʝʱʘ, ʦʪʯʠʪʘʪ ʩʝ ʚʩʠʯʢʠ ʩʨʝʱʘʥʠʷ) ʥʘ ʯʠʩʣʘʪʘ ʦʪ 

ʠʥʪʝʨʚʘʣʘ [2; N ]. 

ʀʜʝʷ ʥʘ ʤʝʪʦʜʘ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ: ʇʲʨʚʦ ʩʝ ʥʘʤʠʨʘʪ ʚʩʠʯʢʠ ʧʨʦʩʪʠ ʯʠʩʣʘ, 

ʢʦʠʪʦ ʩʘ ʧʦ-ʤʘʣʢʠ ʠʣʠ ʨʘʚʥʠ ʥʘ N . ʀʟʧʦʣʟʚʘ ʩʝ ʩʣʝʜʥʘʪʘ ʦʧʪʠʤʠʟʘʮʠʷ [2]: 
ʢʘʥʜʠʜʘʪʠʪʝ ʟʘ ʧʨʦʩʪʠ ʯʠʩʣʘ, ʢʦʠʪʦ ʩʘ ʧʦ-ʛʦʣʝʤʠ ʠʣʠ ʨʘʚʥʠ ʥʘ ʧʝʪ ʩʘ ʦʪ ʚʠʜʘ 

...,3,2,1,16 =° kk . ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʧʨʝʩʢʘʯʘʪ ʯʠʩʣʘʪʘ ʢʨʘʪʥʠ ʥʘ 2 ʠ 3. 

ʉʣʝʜ ʪʦʚʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʬʘʢʪʠʪʝ, ʯʝ: ʝʜʥʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ ʚʠʥʘʛʠ ʤʦʞʝ 
ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʠ ʢʘʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʩʘʤʦ ʥʘ ʧʨʦʩʪʠ ʜʝʣʠʪʝʣʠ, ʥʷʢʦʠ, ʦʪ ʢʦʠʪʦ 
ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʧʲʪ ʩʨʝʱʘʱʠ ʩʝ, ʦʪʯʠʪʘʪ ʩʝ ʚʩʠʯʢʠ ʩʨʝʱʘʥʠʷ; 

ʘʢʦ ʝʜʥʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ P  ʥʷʤʘ ʜʝʣʠʪʝʣʠ, ʢʦʠʪʦ ʩʘ ʧʦ-ʤʘʣʢʠ ʠʣʠ ʨʘʚʥʠ ʥʘ 

P, ʪʦ P  ʝ ʧʨʦʩʪʦ ʠ ʩʣʝʜʦʚʘʪʝʣʥʦ ʧʨʦʮʝʩʘ ʥʘ ʪʲʨʩʝʥʝ ʥʘ ʜʝʣʠʪʝʣʠ ʪʨʷʙʚʘ 

ʜʘ ʩʧʨʝ, ʟʘʱʦʪʦ ʪʘʢʠʚʘ ʥʷʤʘ ʜʘ ʠʤʘ. 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ: ʇʲʨʚʘʪʘ ʩʪʲʧʢʘ ʝ ʜʘ ʥʘʤʝʨʠʤ ʚʩʠʯʢʠ ʧʨʦʩʪʠ ʯʠʩʣʘ 

ʦʪ ʠʥʪʝʨʚʘʣʘ [2;Q ], ʢʲʜʝʪʦ Q  ʝ ʧʲʨʚʦʪʦ ʧʨʦʩʪʦ ʯʠʩʣʦ ʧʦ-ʛʦʣʷʤʦ ʦʪ 

1232- . ɿʘ Q  ʠʟʧʦʣʟʚʘʤʝ, ʯʝ ʝ 6543-ʪʦʪʦ ʧʦʨʝʜ ʧʨʦʩʪʦ ʯʠʩʣʦ. ʉʣʝʜ ʢʦʝʪʦ 

ʪʲʨʩʠʤ ʠ ʙʨʦʠʤ ʧʨʦʩʪʠʪʝ ʜʝʣʠʪʝʣʠ ʥʘ ʚʩʠʯʢʠ ʯʠʩʣʘ ʚ ʠʥʪʝʨʚʘʣʘ 
[2;1000000000]. 

#include<iostream.h> 
#include<math.h> 
void main() 
{ unsigned long o,w[6543],p,k=2,u=7,i; 
  bool g,r; 
  *w=2;*(w+1)=3;*(w+2)=5;r=false; 
  while (u<100000) 
   {    p=unsigned long(sqrt(u));g=true;o=1; 
    do if (u%*(w+ ++o)==0) {g=false;break;} while(*(w+o)<p); 
    if (g) if (k<6542) *(w+ ++k)=u; else break; 
    if (r) {r=false;u+=2;} else {r=true;u+=4;}  } 
  o=0; 
  for(u=2;u<1000000000;u++) 
  {p=u;k=unsigned long(sqrt(p));i=0; 
   while(p!=1) if (p%*(w+i)==0) {p/=*(w+i);k=long(sqrt(p));o++;} 
                else {if (*(w+i)>k) {o++;break;}i++;}  } 
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   cout<<o<<endl; 
}  

ʈʝʟʫʣʪʘʪ ʦʪ ʧʨʦʛʨʘʤʘʪʘ: 4044220040.  

III. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʚʩʠʯʢʠ ʩʲʩʪʘʚʥʠ ʯʠʩʣʘ n, ʪʘʢʠʚʘ ʯʝ 

r

a

r qqqqqqn r +++== ...... 2121
21 aaa

 ʟʘ ʥʷʢʦʝ ʮʷʣʦ ʧʦʣʦʞʠʪʝʣʥʦ a , 

ʢʲʜʝʪʦ rqqq <<< ...21  ʩʘ ʧʨʦʩʪʠʪʝ ʜʝʣʠʪʝʣʠ ʥʘ n. ʋʩʣʦʚʠʝʪʦ ʥʘ 

ʧʨʦʙʣʝʤʘ ʝ ʚʟʝʪʦ ʦʪ [3]. 

ʀʜʝʷ ʥʘ ʤʝʪʦʜʘ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ: ʊʲʨʩʷʪ ʩʝ ʚʩʠʯʢʠ ʧʨʦʩʪʠ ʜʝʣʠʪʝʣʠ 
(ʟʘʝʜʥʦ ʩ ʢʨʘʪʥʦʩʪʠʪʝ ʠʤ) ʥʘ ʜʘʜʝʥʦ ʯʠʩʣʦ n  (ʀʟʧʦʣʟʚʘʪ ʩʝ ʠʜʝʠʪʝ ʦʪ II ʥʘ 

ʩʪʘʪʠʷʪʘ). ʉʣʝʜ ʢʦʝʪʦ ʝ ʜʦʩʪʘʪʲʯʥʦ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʜʘʣʠ 

( )( )rq qqna ++-= ...log 21
 ʝ ʮʷʣʦ. 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ: ʊʲʨʩʷʪ ʩʝ ʚʩʠʯʢʠ ʯʠʩʣʘ ʩ ʪʲʨʩʝʥʦʪʦ ʩʚʦʡʩʪʚʦ ʚ 

ʠʥʪʝʨʚʘʣʘ [ 2 ; 2232- ]. 

#include<iostream.h> 
#include<math.h> 
void main() 
{ 
  unsigned long x[65],w[6543],p,o,k=2,u=7,i,q,t,y; 
  bool g,r,f; 
  double lo; 
  *w=2;*(w+1)=3;*(w+2)=5;r=false; 
  while (u<100000) 
   { 
    p=unsigned long(sqrt(u));g=true;o=1; 
    do if (u%*(w+ ++o)==0) {g=false;break;} while(*(w+o)<p); 
    if (g) if (k<6542) *(w+ ++k)=u; else break; 
    if (r) {r=false;u+=2;} else {r=true;u+=4;} 
   } 
  for(u=2;u<4294967295;u++)  
  { p=u;k=unsigned long(sqrt(p));i=0;f=true;q=0; 
    while(p!=1)  
     if (p%*(w+i)==0) {p/=*(w+i);if (f) {x[++q]=*(w+i);x[++q]=1;} 
                                                else if (x[q-1]==*(w+i)) x[q]+=1; 
                                 f=false;k=long(sqrt(p));} 
                         else {if (*(w+i)>k) {x[++q]=p;x[++q]=1; break;} i++; f=true;} 
 t=0; 
 for(i=3;i<q;i+=2)  
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  t+=x[i]; 
 if (x[1]>0&&t>0) 
 { lo=log(u-t)/log(x[1]); 
  if (lo-(unsigned long)(log10(u-t)/log10(x[1]))<1e-11)  
  {y=q-1;cout<<u<<"= "; 
  for(i=1;i<y;i+=2) if (x[i+1]==1) cout<<x[i]<<"*"; 
                                                                       else cout<<x[i]<<"^"<<x[i+1]<<"*"; 
  if (x[i+1]==1) cout<<x[i];else cout<<x[i]<<"^"<<x[i+1]; 
  cout<<"= "<<x[1]<<"^"<<lo<<"+"; 
  for(i=3;i<y;i+=2) cout<<x[i]<<"+"; 
  cout<<x[y]<<endl; 
  } 
 }   

       } 

 }  

ʈʝʟʫʣʪʘʪ ʦʪ ʧʨʦʛʨʘʤʘʪʘ:  

42= 2*3*7= 2^5+3+7 

140= 2^2*5*7= 2^7+5+7 

290= 2*5*29= 2^8+5+29 

618= 2*3*103= 2^9+3+103 

2058= 2*3*7^3= 2^11+3+7 

6747= 3*13*173= 3^8+13+173 

131430= 2*3*5*13*337= 2^17+3+5+13+337 

531531= 3^2*7*11*13*59= 3^12+7+11+13+59 

2098830= 2*3*5*43*1627= 2^21+3+5+43+1627 

5124615= 3*5*341641= 3^14+5+341641 

14356161= 3^2*227*7027= 3^15+227+7027 

34797196= 2^2*7*1242757= 2^25+7+1242757 

40265322= 2*3*6710887= 2^25+3+6710887 

67239938= 2*257*130817= 2^26+257+130817 

1164192201= 3^2*67*1930667= 3^19+67+1930667 
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2191309850= 2*5^2*43826197= 2^31+5+43826197 

3486789945= 3^2*5*31*499*5009= 3^20+5+31+499+5009.   

IV. ɼʘʜʝʥʠ ʩʘ n  ʪʦʯʢʠ ʚ ʨʘʚʥʠʥʘʪʘ. ɼʘ ʩʝ ʥʘʤʝʨʷʪ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ 4 ʦʪ 

ʪʷʭ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʘ ʚʲʨʭʦʚʝ ʥʘ ʠʟʧʲʢʥʘʣ ʯʝʪʠʨʠʲʛʲʣʥʠʢ ʩ ʤʘʢʩʠʤʘʣʥʦ ʣʠʮʝ. 

ʀʜʝʷ ʥʘ ʤʝʪʦʜʘ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ: ʀʜʝʷʪʘ ʥʘ ʘʣʛʦʨʠʪʲʤʘ ʝ ʦʧʠʩʘʥʘ ʚ [2]. 

ʇʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ: ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘʤʠʨʘ 
ʝʜʥʦ ʨʝʰʝʥʠʝ, ʪ.ʝ. ʝʜʥʘ ʯʝʪʚʦʨʢʘ ʦʪ ʪʦʯʢʠ ʘʢʦ ʟʘʜʘʯʘʪʘ ʠʤʘ ʨʝʰʝʥʠʝ. ʇʨʠ 
ʥʫʞʜʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʚʘ ʪʨʫʜʥʦʩʪ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʪʦʯʢʠʪʝ ʜʘ ʩʝ ʚʲʚʝʞʜʘʪ ʦʪ 
ʢʣʘʚʠʘʪʫʨʘʪʘ ʠʣʠ ʜʘ ʩʝ ʯʝʪʘʪ ʦʪ ʬʘʡʣ. ʊʫʢ ʝ ʨʝʘʣʠʟʠʨʘʥʦ ʛʝʥʝʨʠʨʘʥʝʪʦ ʥʘ 
ʩʣʫʯʘʡʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ n -ʪʝ ʪʦʯʢʠ. ʅʘ n  ʝ ʜʘʜʝʥʘ ʩʪʦʡʥʦʩʪ 

100. 

#include<iostream.h> 
#include<stdlib.h> 
#include<math.h> 
#include<time.h> 
void main() 
  { 
   long t[1024][2],Smax,g,n,j,gw1,gw2,gw3,gw4, 
  p1,p2,p3,p4,p5,p6,n1,n2,n3,i1,i2,i3,i4,j1,j2,j3,j4,i11,i21,i31; 
 n=100; 
  srand((unsigned)time(0)); 
   for(j=0;j<n;j++) 
    {        t[j][0]=(long)((rand()/32768.0-0.5)*RAND_MAX); 
              t[j][1]=(long)((rand()/32768.0-0.5)*RAND_MAX); 
  } 
  Smax=0;n3=n-3;n2=n3+1;n1=n2+1; 
  for(i1=0;i1<n3;i1++) {i11=i1+1; 
   for(i2=i11;i2<n2;i2++){i21=i2+1; 
     p1=t[i2][1]-t[i1][1]; p4=t[i1][0]-t[i2][0]; 
    for(i3=i21;i3<n1;i3++){i31=i3+1; 
      p5=t[i3][0]-t[i1][0]; p6=t[i3][1]-t[i1][1]; gw2=p1*p5+p6*p4; 
     for(i4=i31;i4<n;i4++){ p2=t[i4][0]-t[i1][0]; p3=t[i4][1]-t[i1][1]; 
    gw1=p1*p2+p3*p4; gw3=p6*p2-p3*p5; gw4=gw2+gw3-gw1; 
    if (gw1==0||gw2==0||gw3==0) g=0; 
       else 
    if ((float)gw1/(float)gw2<0&&(float)gw4/(float)gw3<0) g=abs(gw2)+abs(gw1); 
       else 
    if ((float)gw3/(float)gw2>0&&(float)gw4/(float)gw1>0) g=abs(gw2)+abs(gw3); 
       else 
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    if ((float)gw1/(float)gw3<0&&(float)gw4/(float)gw2<0) g=abs(gw1)+abs(gw3); 
       else g=0; 
    if (g>Smax) {Smax=g;j1=i1;j2=i2;j3=i3;j4=i4;} 
  }}}} 
  if (Smax>0) { cout<<"Koordinatite na tochkite, izmejdu tyah zagrajdashti"<< 
             " maksimalna plosht ot ravninata mogat da sa: "; 
  cout<<"("<<t[j1][0]<<","<<t[j1][1]<<"), ("<<t[j2][0]<<","<<t[j2][1]<<"), (" 
   <<t[j3][0]<<","<<t[j3][1]<<"), ("<<t[j4][0]<<","<<t[j4][1]<<")"<<endl; 
  cout<<"2*Smax= "<<Smax<<endl;}   else cout<<"Nyama reshenie!"<<endl; 
}  

ʈʝʟʫʣʪʘʪ ʦʪ ʧʨʦʛʨʘʤʘʪʘ: ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ ʚʩʝʢʠ ʧʲʪ ʝ ʨʘʟʣʠʯʝʥ, ʪʲʡ ʢʘʪʦ 
ʚʩʝʢʠ ʧʲʪ ʫʯʘʩʪʚʘʪ ʨʘʟʣʠʯʥʠ ʪʦʯʢʠ ʢʘʪʦ ʚʭʦʜʥʠ ʜʘʥʥʠ ʟʘ ʢʦʤʧʶʪʲʨʥʠʷ 
ʘʣʛʦʨʠʪʲʤ. 

ʇʨʝʜʣʦʞʝʥʠʪʝ ʧʦʜʭʦʜʠ ʟʘ ʢʦʤʧʶʪʲʨʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʥʷʢʦʠ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʟʘʜʘʯʠ ʦʙʦʙʱʘʚʘʪ ʠ ʦʧʪʠʤʠʟʠʨʘʪ ʧʫʙʣʠʢʫʚʘʥʠ ʘʣʛʦʨʠʪʤʠ ʚ 
[1,2]. ʈʘʟʛʣʝʜʘʥʠʪʝ ʧʨʦʙʣʝʤʠ ʩʘ ʦʩʦʙʝʥʦ ʧʦʜʭʦʜʷʱʠ ʟʘ ʨʝʰʘʚʘʥʝ ʩ 
ʢʦʤʧʶʪʲʨʥʠ ʩʨʝʜʩʪʚʘ. 
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ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʘʣʛʝʙʨʠʯʥʦ ʫʨʘʚʥʝʥʠʝ ʩʝ ʩʚʝʞʜʘ ʜʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʯʠʩʣʝʥʠ ʤʝʪʦʜʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ ʢʦʨʝʥʠʪʝ ʩ ʠʟʚʝʩʪʥʦ ʧʨʠʙʣʠʞʝʥʠʝ. 
ɽʜʠʥ ʜʷʣ ʦʪ ʤʝʪʦʜʠʪʝ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʪʘʢʠʚʘ ʫʨʘʚʥʝʥʠʷ ʝ ʧʘʨʘʣʝʣʥʠ (ʠʣʠ 
ʩʲʚʤʝʩʪʥʠ, ʠʣʠ ʥʘʨʠʯʘʥʠ ʦʱʝ ʝʜʥʦʚʨʝʤʝʥʥʠ ʦʪ ʘʥʛʣʠʡʩʢʦʪʦ simultaneous) 
ʤʝʪʦʜʠ [1] ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʚʩʠʯʢʠ ʢʦʨʝʥʠ ʥʘ ʘʣʛʝʙʨʠʯʥʦ ʫʨʘʚʥʝʥʠʝ. ɺ 
ʥʘʩʪʦʷʱʘʪʘ ʩʪʘʪʠʷ ʝ ʦʧʠʩʘʥʦ ʧʨʠʣʦʞʝʥʠʝ, ʠʤʧʣʝʤʝʥʪʠʨʘʱʦ ʪʘʢʲʚ 
ʤʝʪʦʜ. ɺ ʣʠʪʝʨʘʪʫʨʘʪʘ ʣʠʧʩʚʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʨʫʛ ʩʦʣʚʲʨ ʠʟʧʦʣʟʚʘʱ 
ʧʘʨʘʣʝʣʥʠ ʤʝʪʦʜʠ [1] ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʷ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʢʦʤʧʶʪʲʨʥʦ ʨʝʰʘʚʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʷ, ʘʣʛʦʨʠʪʤʠ. 

III. ʉʪʨʫʢʪʫʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. ʆʧʠʩʘʥʠʝ ʥʘ ʤʦʜʫʣʠʪʝ. 

ʉʠʩʪʝʤʘʪʘ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʥʘ JAVA 5 ʢʘʪʦ ʪʨʠ ʤʥʦʛʦʥʠʰʢʦʚʠ ʧʨʠʣʦʞʝʥʠʷ: 
1) ʄʨʝʞʦʚʦ ï server side, ʢʘʪʦ servlet; 2) ʄʨʝʞʦʚʦ ï client side, ʢʘʪʦ applet; ʠ 3) 
ʉʘʤʦʩʪʦʷʪʝʣʥʦ swing ʧʨʠʣʦʞʝʥʠʝ. ʉʠʩʪʝʤʘʪʘ ʝ ʥʘʧʠʩʘʥʘ ʥʘ Java ʧʦʨʘʜʠ 
ʧʣʘʪʬʦʨʤʝʥʘʪʘ ʡ ʥʝʟʘʚʠʩʠʤʦʩʪ. ɺʩʝʢʠ ʝʜʠʥ ʦʪ ʪʨʠʪʝ ʚʘʨʠʘʥʪʘ ʠʤʘ ʩʚʦʠʪʝ 
ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ. ʈʘʟʣʠʯʥʠʪʝ ʯʘʩʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʤʦʛʘʪ ʜʘ ʩʝ 
ʧʨʝʜʩʪʘʚʷʪ ʩʲʩ ʩʣʝʜʥʘʪʘ ʜʠʘʛʨʘʤʘ: 

 

                                                 
1
 ʊʘʟʠ ʨʘʙʦʪʘ ʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʦ ʧʨʦʝʢʪ ʀʉʄ-4 ʢʲʤ ʧʦʜʝʣʝʥʠʝ Ăʅʘʫʯʥʘ ʠ ʧʨʠʣʦʞʥʘ 

ʜʝʡʥʦʩʪò ʥʘ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò. 
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FindRoots.java ʝ ʷʜʨʦʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʩʲʜʲʨʞʘ ʚʩʠʯʢʦ ʥʝʦʙʭʦʜʠʤʦ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʷ. ʉʘʤ ʧʦ ʩʝʙʝ ʩʠ ʧʨʝʜʦʩʪʘʚʷ ʩʲʚʩʝʤ ʧʨʦʩʪ ʢʦʥʟʦʣʝʥ 
ʠʥʪʝʨʬʝʡʩ, ʥʦ ʝ ʦʩʥʦʚʘʪʘ ʥʘ ʧʦ-ʩʣʦʞʥʠ ʧʨʠʣʦʞʝʥʠʷ. ɺ ʪʘʟʠ ʯʘʩʪ ʩʝ ʠʟʚʲʨʰʚʘʪ 
ʥʘʡ-ʪʝʞʢʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʧʦʨʘʜʠ ʢʦʝʪʦ ʠʟʯʠʩʣʝʥʠʝʪʦ ʝ ʨʝʘʣʠʟʠʨʘʥʦ 
ʤʥʦʛʦʥʠʰʢʦʚʦ ʢʘʪʦ ʚʩʷʢʘ ʥʠʰʢʘ ʠʟʯʠʩʣʷʚʘ ʝʜʠʥ ʢʦʨʝʥ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ 
ʧʦʩʪʠʛʘ ʤʘʱʘʙʠʨʫʝʤʦʩʪ ʠ ʥʘ ʢʦʤʧʶʪʲʨ (ʥʘʡ-ʯʝʩʪʦ ʩʲʨʚʲʨ) ʩ ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ 
ʧʨʦʮʝʩʦʨ ʩʝ ʧʦʩʪʠʛʘ ʧʦ-ʜʦʙʨʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ. ɺ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʮʝʥʠʪʝ 
ʥʘ ʤʥʦʛʦʷʜʨʝʥʠʪʝ ʧʨʦʮʝʩʦʨʠ ʧʘʜʥʘʭʘ ʟʥʘʯʠʪʝʣʥʦ ʠ ʚʝʯʝ ʩʝ ʧʨʦʜʘʚʘʪ ʩʘʤʦ 
ʪʘʢʠʚʘ. 

Solver.java ʠʤʧʣʝʤʝʥʪʠʨʘ ʛʨʘʬʠʯʝʥ ʠʥʪʝʨʬʝʡʩ ʢʲʤ ʩʠʩʪʝʤʘʪʘ ʠ ʜʘʚʘ 
ʚʲʟʤʦʞʥʦʩʪ ʠʥʪʝʨʘʢʪʠʚʥʦ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʚʩʷʢʘ ʩʪʲʧʢʘ ʥʘ 
ʫʨʘʚʥʝʥʠʝʪʦ, ʢʘʢʪʦ ʛʨʘʬʠʯʥʦ ʪʘʢʘ ʠ ʚ ʪʝʢʩʪʦʚʘ ʯʘʩʪ ʩʝ ʧʦʢʘʟʚʘʪ ʪʝʢʫʱʠʪʝ 
ʩʪʦʡʥʦʩʪʠ. Solver ʤʦʞʝ ʜʘ ʨʘʙʦʪʠ ʢʘʪʦ ʣʦʢʘʣʥʦ swing ʧʨʠʣʦʞʝʥʠʝ ʠʣʠ ʢʘʪʦ 
client side Java Applet.  

WebSolver.java ʝ ʩʲʨʚʲʨʥʦ ʨʘʟʰʠʨʝʥʠʝ ʨʝʘʣʠʟʠʨʘʥʦ ʢʘʪʦ Servlet. 
ʈʝʟʫʣʪʘʪʲʪ ʪʫʢ ʩʝ ʧʦʢʘʟʚʘ ʩʘʤʦ ʪʝʢʩʪʦʚʦ ʠ ʝʜʚʘ ʩʣʝʜ ʢʘʪʦ ʨʝʰʝʥʠʝʪʦ ʝ 
ʥʘʤʝʨʝʥʦ, ʥʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʪʦʚʘ ʩʝ ʠʟʧʲʣʥʷʚʘ ʥʘ ʩʲʨʚʲʨʘ ʠ ʥʝ ʟʘʝʤʘ ʨʝʩʫʨʩʠ 
ʥʘ ʢʣʠʝʥʪʘ. 

IV. ʆʧʠʩʘʥʠʝ ʥʘ ʢʣʘʩʦʚʝʪʝ. 

ʂʣʘʩ/ʠʥʪʝʨʬʝʡʩ ʆʧʠʩʘʥʠʝ 

SolverEvent ʀʥʪʝʨʬʝʡʩ, ʥʘʩʣʝʜʥʠʮʠʪʝ ʥʘ ʢʦʡʪʦ ʨʝʘʣʠʟʠʨʘʪ 
callback ʤʝʪʦʜʠ 

SolverNullEvent ʂʦʥʢʨʝʪʝʥ ʥʘʩʣʝʜʥʠʢ ʥʘ SolverEvent, ʨʝʘʣʠʟʠʨʘʱ 
ʧʦʚʝʜʝʥʠʝ ʧʦ ʧʦʜʨʘʟʙʠʨʘʥʝ ï ʪ.ʝ. ʥʠʱʦ. 

MathStuff ʆʙʱʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʦʧʝʨʘʮʠʠ 

Complex ʆʧʝʨʘʮʠʠ ʩ ʢʦʤʧʣʝʢʩʥʠ ʯʠʩʣʘ 

MyRect ʆʧʠʩʚʘ ʧʨʘʚʦʲʛʲʣʥʘ ʦʙʣʘʩʪ 

Root ʇʨʝʜʩʪʘʚʷ ʢʦʨʝʥ ʩ ʥʝʛʦʚʘʪʘ ʢʨʘʪʥʦʩʪ 

Eq ʇʦʤʦʱʝʥ ʢʣʘʩ ʦʧʠʩʚʘʱ ʩʧʠʩʲʢ ʦʪ ʧʦʜʦʙʣʘʩʪʠ 

TPt ʇʨʝʜʩʪʘʚʷ ʢʦʤʧʣʝʢʩʥʦ ʯʠʩʣʦ ʢʘʪʦ ʪʦʯʢʘ, ʩ ʲʛʲʣ ʠ 
ʢʚʘʜʨʘʥʪ ʥʘ ʥʝʡʥʘʪʘ ʬʫʥʢʮʠʦʥʘʣʥʘ ʩʪʦʡʥʦʩʪ 

FindRoots ʈʝʰʘʚʘ ʫʨʘʚʥʝʥʠʝ ʩ ʣʦʢʘʣʠʟʘʮʠʷ ʥʘ Cauchy [1] 

LocalizeSec ʈʝʰʘʚʘ ʫʨʘʚʥʝʥʠʝ ʧʦʣʟʚʘʡʢʠ ʝʜʥʦʚʨʝʤʝʥʝʥ ʤʝʪʦʜ 
[1] 

  

Interface SolverEvent  

public void 
update(Complex[] roots);  

Callback ʤʝʪʦʜ ʠʟʚʠʢʚʘʥ ʩʣʝʜ ʚʩʷʢʦ 
ʧʨʝʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʢʦʨʝʥʠʪʝ 
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class SolverNullEvent implements SolverEvent 

public void 
update(Complex[] roots);  

Callback ʤʝʪʦʜ ʠʟʚʠʢʚʘʥ ʩʣʝʜ ʚʩʷʢʦ 
ʧʨʝʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʢʦʨʝʥʠʪʝ 

  

class MathStuff 

public static int 
arcTan(BigDecimal tan) 

ʅʘʤʠʨʘ aʨʢʫʩ ʪʘʥʛʝʥʩ ʩ ʪʦʯʥʦʩʪ ʜʦ 10 ʛʨʘʜʫʩʘ. 

class Complex 

public BigDecimal getRe() ʀʟʚʣʠʯʘ ʨʝʘʣʥʘʪʘ ʯʘʩʪ 

public BigDecimal getImg() ʀʟʚʣʠʯʘ ʠʤʘʛʠʥʝʨʥʘʪʘ ʯʘʩʪ 

public String toString() ʇʨʝʦʙʨʘʟʫʚʘ ʢʦʤʧʣʝʢʩʥʦʪʦ ʯʠʩʣʦ ʜʦ ʥʠʟ 

public String toString2() ʇʨʝʦʙʨʘʟʫʚʘ ʢʦʤʧʣʝʢʩʥʦʪʦ ʯʠʩʣʦ ʜʦ ʥʠʟ, 
ʘʢʦ ʝ ʜʦʩʪʘʪʲʯʥʦ ʙʣʠʟʦ ʜʦ 0 ʛʦ 
ʟʘʢʨʲʛʣʷʚʘ ʜʦ 0 

public String toString3() ʇʨʝʦʙʨʘʟʫʚʘ ʢʦʤʧʣʝʢʩʥʦʪʦ ʯʠʩʣʦ ʜʦ ʥʠʟ 
ʩ ʧʦʥʠʞʝʥʘ ʪʦʯʥʦʩʪ, ʘʢʦ ʝ ʜʦʩʪʘʪʲʯʥʦ 
ʙʣʠʟʦ ʜʦ 0 ʛʦ ʟʘʢʨʲʛʣʷʚʘ ʜʦ 0 

public Complex divide(Complex 
dvs, MathContext mc) 

ʆʧʝʨʘʮʠʷ ʜʝʣʝʥʝ ʥʘ ʢʦʤʧʣʝʢʩʥʦ ʯʠʩʣʦ ʩ 
ʜʘʜʝʥʘ ʪʦʯʥʦʩʪ 

public Complex 
divideReal(BigDecimal dvs, 
MathContext mc) 

ɼʝʣʝʥʝ ʥʘ ʨʝʘʣʥʦ ʯʠʩʣʦ ʩ ʦʧʨʝʜʝʣʝʥʘ 
ʪʦʯʥʦʩʪ 

public Complex add(Complex a) ɼʦʙʘʚʷʥʝ ʥʘ ʢʦʤʧʣʝʢʩʥʦ ʯʠʩʣʦ 

public Complex 
addReal(BigDecimal a) 

ɼʦʙʘʚʷʥʝ ʥʘ ʨʝʘʣʥʦ ʯʠʩʣʦ 

public Complex sub(Complex a) ʀʟʚʘʞʜʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩʥʦ ʯʠʩʣʦ 

public Complex mul(Complex a) ʋʤʥʦʞʘʚʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩʥʦ ʯʠʩʣʦ 

public BigDecimal absCSqr() ʄʦʜʫʣ ʥʘ ʢʦʤʧʣʝʢʩʥʦʪʦ ʯʠʩʣʦ ʧʦʚʜʠʛʥʘʪ 
ʥʘ ʢʚʘʜʨʘʪ 

public BigDecimal 
distSqr(Complex a) 

ʈʘʟʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʚʝ ʯʠʩʣʘ ʧʦʚʜʠʛʥʘʪʦ 
ʥʘ ʢʚʘʜʨʘʪ 

public Complex 
round(MathContext mc) 

ɿʘʢʨʲʛʣʷʚʘʥʝ ʥʘ ʢʦʤʧʣʝʢʩʥʦ ʯʠʩʣʦ ʩ 
ʦʧʨʝʜʝʣʝʥʘ ʪʦʯʥʦʩʪ 

public int kvadrant() ɺʨʲʱʘ ʢʚʘʜʨʘʥʪ ʥʘ ʘʨʛʫʤʝʥʪʘ 
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public int kvadrantEx(BigDecimal[] 
ft) 

ʈʘʟʰʠʨʝʥ ʢʚʘʜʨʘʥʪ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ 
ʩʪʦʡʥʦʩʪ 

public int getAngle(FindRoots fr) ʒʛʲʣ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ 

Complex mid(Complex x) ʉʨʝʜʥʘ ʪʦʯʢʘ 

boolean checkBigStep(Complex 
y) 

ʇʨʦʚʝʨʷʚʘ ʜʘʣʠ ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʜʚʝ 
ʯʠʩʣʘ ʝ ʧʦʥʝ ʜʚʘ ʧʲʪʠ 

public boolean inRgn(MyRect rct) ʇʨʦʚʝʨʷʚʘ ʜʘʣʠ ʯʠʩʣʦʪʦ ʝ ʚ ʜʘʜʝʥʘ 
ʦʙʣʘʩʪ 

public boolean isInLimit (Complex 
bound, Limit limit) 

ɼʘʣʠ ʯʠʩʣʦʪʦ ʝ ʥʘʧʫʩʥʘʣʦ ʦʧʨʝʜʝʣʝʥʘ 
ʛʨʘʥʠʮʘ 

class MyRect 

public MyRect copy() ʇʨʘʚʠ ʢʦʧʠʝ ʥʘ ʦʙʣʘʩʪʪʘ. 

public String toString() ɺʨʲʱʘ ʥʠʟ ʦʧʠʩʚʘʱ ʦʙʣʘʩʪʪʘ 

  
class Eq 

public void compact() ʇʨʝʤʘʭʚʘ ʦʙʣʘʩʪʠʪʝ ʙʝʟ ʢʦʨʝʥ. 

public int getRgns(FindRoots fr) ʇʨʘʚʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʠʣʠ ʚʝʨʪʠʢʘʣʥʦ 
ʨʘʟʜʝʣʷʥʝ 

public int getRgnsHoriz(FindRoots fr) ʇʨʘʚʠ ʭʦʨʠʟʦʥʪʘʣʥʦ ʨʘʟʜʝʣʷʥʝ 

public int getRgnsVert(FindRoots fr) ʇʨʘʚʠ ʚʝʨʪʠʢʘʣʥʦ ʨʘʟʜʝʣʷʥʝ 

  
class FindRoots 

public BigDecimal 
getRoot(BigDecimal xx, int n) 

ʀʟʚʣʠʯʘ ʢʦʨʝʥ n ʦʪ xx 

public Complex fx2(Complex xx) ʅʘʤʠʨʘ f(x) 

public Complex fproizv(Complex fv, 
int proizv) 

ʅʘʤʠʨʘ ʧʨʦʠʟʚʦʜʥʘʪʘ proizv ʥʘ f(x) 

public BigDecimal getRadius() ʅʘʤʠʨʘ ʨʘʜʠʫʩʘ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ 
ʩʧʦʨʝʜ Fujiwara [1,2] 

private void buildPoints 
(ArrayList<TPt> pts, Complex start, 
Complex end, Limit limit) 

ʅʘʤʠʨʘ ʚʩʠʯʢʠ ʪʦʯʢʠ ʟʘ ʣʦʢʘʣʠʟʘʮʠʷ 
ʟʘ ʜʘʜʝʥʘ ʧʨʘʚʘ 

public int rectanEx(MyRect rgn, 
boolean firstIter) 

ʆʧʨʝʜʝʣʷ ʙʨʦʷ ʢʦʨʝʥʠ ʚ ʜʘʜʝʥʘ 
ʦʙʣʘʩʪ 
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private Complex sum(Eq eq, int i13) ʇʦʤʦʱʝʥ ʤʝʪʦʜ ʥʘ prove 

private boolean checkRoot(Complex 
r) 

ʇʨʦʚʝʨʷʚʘ ʜʘʣʠ r ʝ ʢʦʨʝʥ 

private boolean prove(Eq eq) ʅʘʤʠʨʘ ʢʦʨʝʥ 

public void fillKoef(String eqtn) ʀʥʠʮʠʘʣʠʟʠʨʘ ʫʨʘʚʥʝʥʠʝʪʦ ʩ ʥʠʟʘ eqtn 

public String getEquation() ɺʨʲʱʘ ʫʨʘʚʥʝʥʠʝʪʦ ʢʘʪʦ ʥʠʟ 

public void fRoots(String eqtn, 
SolverEvent evt) 

ʉʤʷʪʘ ʫʨʘʚʥʝʥʠʝʪʦ 

  
class LocalizeSec 

public void init() ʀʥʠʮʠʘʣʠʟʠʨʘ ʣʦʢʘʣʠʟʘʮʠʷʪʘ 

public double localizeStep 
(MathContext mc) 

ʀʟʚʲʨʰʚʘ ʩʪʲʧʢʘ ʦʪ ʣʦʢʘʣʠʟʘʮʠʷʪʘ 

private boolean proveSec() ʅʘʤʠʨʘ ʢʦʨʝʥʠ 

public void solve (String eqtn, 
SolverEvent evt) 

ʉʤʷʪʘ ʫʨʘʚʥʝʥʠʝʪʦ 

V. ʈʧʫʩʞʚʡʫʞʤʪʣʡ ʡʦʫʞʩʭʞʢʪ. 

ɺ ʩʠʩʪʝʤʘʪʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠʷ ʠʥʪʝʨʬʝʡʩ ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʦʧʨʦʩʪʝʥ. ʅʘ ʚʭʦʜʘ 

ʧʦʪʨʝʙʠʪʝʣʷ ʚʲʚʝʞʜʘ ʫʨʘʚʥʝʥʠʝ ʦʪ ʚʠʜʘ:  nn

nn axaxaxa ++++ -

-

1

1

10 ...  

(ʋʨʘʚʥʝʥʠʝʪʦ ʩʝ ʚʲʚʝʞʜʘ ʙʝʟ Ă=0ò) ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʥʘʯʘʣʥʠ 
ʧʨʠʙʣʠʞʝʥʠʷ. Applet ʠ Swing ʚʝʨʩʠʠʪʝ ʩʘ ʥʘʧʲʣʥʦ ʝʢʚʠʚʘʣʝʥʪʥʠ, ʧʦʨʘʜʠ ʢʦʝʪʦ 
ʱʝ ʨʘʟʛʣʝʞʜʘʤʝ ʩʘʤʦ Applet.  

Servlet [3-5]. ɸʢʦ ʠʥʩʪʘʣʘʮʠʷʪʘ ʝ ʢʦʨʝʢʪʥʘ ʩ web browser ʩʝ ʩʪʘʨʪʠʨʘ ʩʲʨʚʣʝʪʘ 
ʯʨʝʟ URL ʦʪ ʚʠʜʘ: http://localhost/solver/WebSolver 

 
ɺʲʚʝʞʜʘʤʝ ʫʨʘʚʥʝʥʠʝʪʦ ʠ ʩʣʝʜ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥʘ ĂSubmit Queryò ʩʝ 

ʧʦʢʘʟʚʘʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦ ʩʘʤʦʪʦ ʫʨʘʚʥʝʥʠʝ, ʢʦʨʝʥʠʪʝ ʩ ʪʝʭʥʠʪʝ ʢʨʘʪʥʦʩʪʠ ʠ 
ʚʨʝʤʝʪʦ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʷʚʢʘʪʘ. ʉʣʝʜ ʪʦʚʘ ʦʪʥʦʚʦ ʠʤʘ ʧʦʣʝ ʟʘ ʚʲʚʝʞʜʘʥʝ 
ʥʘ ʥʦʚʦ ʫʨʘʚʥʝʥʠʝ. 

ɿʘ ʧʲʣʥʦʪʘ ʱʝ ʧʨʠʣʦʞʠʤ ʠ ʨʝʰʝʥʠʝʪʦ ʥʘ ʝʜʥʦ ʥʝ ʪʦʣʢʦʚʘ ʪʨʠʚʠʘʣʥʦ 
ʫʨʘʚʥʝʥʠʝ 
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Applet ʠ Swing [3-5]. ʊʝʟʠ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʝ ʩʝ ʦʪʣʠʯʘʚʘʪ ʤʥʦʛʦ ʧʦ 
ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ, ʢʘʪʦ ʠʟʢʣʶʯʠʤ ʧʦ-ʜʦʙʨʦʪʦ ʚʠʟʫʘʣʥʦ ʧʨʝʜʩʪʘʚʷʥʝ. ɺ ʥʘʯʘʣʥʦ 
ʩʲʩʪʦʷʥʠʝ applet ʠʟʛʣʝʞʜʘ ʪʘʢʘ: 
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ʉʣʝʜ ʚʲʚʝʞʜʘʥʝ ʥʘ ʫʨʘʚʥʝʥʠʝʪʦ ʠ ʥʘʪʠʩʢʘʥʝ ʥʘ ʙʫʪʦʥ ĂSolveò, ʜʚʝʪʝ 
ʢʦʥʪʨʦʣʠ ʩʪʘʚʘʪ ʩʠʚʠ ʜʦʢʘʪʦ ʥʝ ʧʨʠʢʣʶʯʠ ʠʟʯʠʩʣʝʥʠʝʪʦ, ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʧʨʝʩʤʷʪʘʥʝ ʥʘ ʝʢʨʘʥʘ ʩʝ ʦʙʥʦʚʷʚʘʪ ʪʝʢʫʱʠʪʝ ʩʪʦʡʥʦʩʪʠ: 

 
ʇʦ ʚʨʝʤʝ ʥʘ ʪʝʢʫʱʦʪʦ ʠʟʯʠʩʣʝʥʠʝ ʧʨʦʮʝʩʲʪ ʥʘ ʪʲʨʩʝʥʝ ʩʝ ʠʟʦʙʨʘʟʷʚʘ ʥʝ 

ʩʘʤʦ ʛʨʘʬʠʯʥʦ ʚ ʛʦʨʥʘʪʘ ʯʘʩʪ, ʥʦ ʩʲʱʦ ʪʘʢʘ ʠ ʪʝʢʩʪʦʚʦ. ɺ ʩʣʫʯʘʠ ʢʘʪʦ 
ʧʦʢʘʟʘʥʠʷ, ʢʦʛʘʪʦ ʤʷʩʪʦʪʦ ʝ ʥʝʜʦʩʪʘʪʲʯʥʦ ʩʝ ʧʦʷʚʷʚʘʪ ʣʝʥʪʠ ʟʘ ʩʢʨʦʣʠʨʘʥʝ, 
ʢʦʠʪʦ ʩʘ ʜʦʩʪʲʧʥʠ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ. ʉʣʝʜ ʧʨʠʢʣʶʯʚʘʥʝ ʥʘ ʠʟʯʠʩʣʝʥʠʝʪʦ 
ʨʝʰʝʥʠʝʪʦ ʠʟʛʣʝʞʜʘ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 
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ʉʣʝʜ ʟʘʚʲʨʰʚʘʥʝʪʦ ʩʦʣʚʲʨʘ ʜʘʚʘ 18 ʨʝʘʣʥʠ ʠ 2 ʠʤʘʛʠʥʝʨʥʠ ʢʦʨʝʥʘ, ʢʦʠʪʦ 

ʩʤʝ ʧʨʝʜʩʪʘʚʠʣʠ ʚʲʚ ʚʠʜʘ [Re,Im], ʢʲʜʝʪʦ ʩ Re ʝ ʦʟʥʘʯʝʥʘ ʨʝʘʣʥʘʪʘ ʯʘʩʪ ʥʘ 
ʢʦʨʝʥʘ, ʘ ʩ Im ʩʲʦʪʚʝʪʥʘʪʘ ʠʤʘʛʠʥʝʨʥʘ ʯʘʩʪ: [1,0], [-2,0], [6,0], [7,0], [3,0], [10,0], 
[8,0], [-4,0], [5,0], [-9,0], [-3,0], [-8,0], [2,0], [0,1], [-6,0], [-7,0], [-5,0], [0,-1], [4,0] ʠ 
[-1,0]. 

ʅʘʤʠʨʘʥʝʪʦ ʥʘ ʢʦʨʝʥʠʪʝ ʥʘ ʫʨʘʚʥʝʥʠʝ ʝ ʩʪʘʨʘ, ʥʦ ʠ ʜʦ ʜʥʝʩ ʥʝ ʩʲʚʩʝʤ 
ʣʝʩʥʦ ʨʝʰʠʤʘ ʟʘʜʘʯʘ. ʉʠʩʪʝʤʘʪʘ ʝ ʪʝʩʪʚʘʥʘ ʢʘʢʪʦ ʧʦʜ Windows XP, ʪʘʢʘ ʠ ʧʦʜ 
Linux (Fedora). ɺʲʧʨʝʢʠ, ʯʝ ʩʠʩʪʝʤʘʪʘ ʚʲʨʰʠ ʜʦʙʨʝ ʩʚʦʷʪʘ ʨʘʙʦʪʘ ʥʘ ʤʘʰʠʥʘ ʩ 
ʧʦʚʝʯʝ ʦʪ ʝʜʠʥ ʧʨʦʮʝʩʦʨ ʢʘʪʦ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʚʠʪʠʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ 
ʨʘʟʧʨʝʜʝʣʝʥʘ ʨʘʙʦʪʘ ʥʘ ʥʷʢʦʣʢʦ ʤʘʰʠʥʠ ʯʨʝʟ RMI. ɼʦʧʲʣʥʠʪʝʣʥʦ ʨʘʟʚʠʪʠʝ 
ʤʦʞʝ ʜʘ ʠʤʘ ʚʲʚ ʚʨʲʟʢʘ ʩ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ ʩʠʩʪʝʤʘʪʘ, ʢʘʢʪʦ ʠ ʧʦ-ʝʬʝʢʪʠʚʥʘ 
ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʥʘ ʥʠʰʢʠʪʝ. 
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ʇʄʁʅʈʁɹɽʁʋɾ ʈʇ ʁʆʍʇʉʅɹʋʁʃɹ ʁ ʁʆʍʇʉʅɹʏʁʇʆʆʁ ʋɾʎʆʇʄʇɼʁʁ ɻ 

ɺʓʄɼɹʉʁʘ ð ʊʓʊʋʇʘʆʁɾ ʁ ʈɾʉɾʊʈɾʃʋʁɻʁ 

ʛʣ. ʘʩ. ʜ-ʨ ʂʦʩʪʘ ɸʥʜʨʝʝʚ ɻʲʨʦʚ 

ʇʋ òʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩʢʠò, ʌʄʀ, ʢʘʪʝʜʨʘ ñʂʦʤʧʶʪʲʨʥʠ ʪʝʭʥʦʣʦʛʠʠò 

ʝ-mail: kosgar@uni-plovdiv.bg 

ʇʨʝʟ ʘʚʛʫʩʪ 2009 ʛʦʜʠʥʘ ʚ ʇʣʦʚʜʠʚ ʱʝ ʩʝ ʧʨʦʚʝʜʝ XXI ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʣʠʤʧʠʘʜʘ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ (IOI 2009). ɹʲʣʛʘʨʠʷ ʟʘ ʚʪʦʨʠ ʧʲʪ ʱʝ ʙʲʜʝ ʜʦʤʘʢʠʥ ʥʘ ʪʦʟʠ 
ʩʚʝʪʦʚʝʥ ʬʦʨʫʤ ʥʘ ʥʘʡ-ʜʦʙʨʠʪʝ ʫʯʝʥʠʮʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ʊʦʟʠ ʬʘʢʪ 
ʝ ʝʜʥʦ ʧʨʠʟʥʘʥʠʝ ʟʘ ʚʦʜʝʱʘʪʘ ʨʦʣʷ ʥʘ ʙʲʣʛʘʨʩʢʘʪʘ ʫʯʠʣʠʱʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʩʚʝʪʦʚʝʥ 
ʤʘʱʘʙ. ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʝ ʧʦʩʚʝʪʝʥ ʥʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ɹʲʣʛʘʨʠʷ, ʢʘʢʪʦ ʠ ʥʘ ʦʩʥʦʚʥʠʪʝ 
ʪʝʥʜʝʥʮʠʠ ʚ ʨʘʟʚʠʪʠʝʪʦ ʠʤ. ʆʧʠʩʚʘʪ ʩʝ ʦʩʥʦʚʥʠ ʪʝʤʠ ʦʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ 
ʦʣʠʤʧʠʘʜʠʪʝ, ʢʘʢʪʦ ʠ ʤʝʪʦʜʠʯʝʩʢʠ ʧʦʭʚʘʪʠ ʧʨʠ ʧʦʜʛʪʦʚʢʘʪʘ ʥʘ ʠʟʷʚʝʥʠ ʠ 
ʪʘʣʘʥʪʣʠʚʠ ʫʯʝʥʠʮʠ ʟʘ ʫʩʧʝʰʥʦ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ.  

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʦʣʠʤʧʠʘʜʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ; 
ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ; ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʝʧʦʨʲʢʠ; ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ; ʩʠʩʪʝʤʠ ʦʪ ʦʧʦʨʥʠ 
ʟʘʜʘʯʠ; ʧʨʦʝʢʪʠ. 

 
I. ɻʳʛʞʝʞʦʡʞ. 
ʇʨʝʟ 1968 ʛ. ʠʟʚʝʩʪʥʘʪʘ ʬʠʨʤʘ IBM, ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʥʘʡ-ʛʦʣʝʤʠʷʪ 

ʧʨʦʠʟʚʦʜʠʪʝʣ ʥʘ ʭʘʨʜʫʝʨ ʠ ʩʦʬʪʫʝʨ ʚ ʩʚʝʪʘ, ʚʲʚʝʞʜʘ ʪ.ʥ. ʧʦʣʠʪʠʢʘ ʥʘ 
ñunbundlingò. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʦʬʪʫʝʨʲʪ, ʢʦʡʪʦ ʜʦʪʦʛʘʚʘ ʩʝ ʝ ʜʘʚʘʣ ʢʘʪʦ 
ʙʝʟʧʣʘʪʥʘ ʜʦʙʘʚʢʘ ʢʲʤ ʭʘʨʜʫʝʨʘ, ʟʘʧʦʯʚʘ ʧʦʩʪʝʧʝʥʥʦ ʜʘ ʩʝ ʧʨʦʜʘʚʘ. ʊʦʟʠ ʭʦʜ 
ʥʘ IBM, ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʝʭʥʠʢʘ ʠ ʤʘʩʦʚʦʪʦ ʡ ʧʨʠʣʦʞʝʥʠʝ ʚ 
ʧʨʘʢʪʠʢʘʪʘ ʜʘʚʘʪ ʤʦʱʝʥ ʪʣʘʩʲʢ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ. 
ʊʘʢʘ ʜʥʝʩ ʪʷ ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʠʥʜʫʩʪʨʠʠ ʩ ʛʦʜʠʰʝʥ ʦʙʦʨʦʪ 
ʩʪʦʪʠʮʠ ʤʠʣʠʘʨʜʠ ʜʦʣʘʨʠ. ɺ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʠʤʘ ñʛʣʘʜò ʟʘ ʢʘʯʝʩʪʚʝʥʠ 
ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʀʊ.  
ʈʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʢʘʯʝʩʪʚʝʥ ʩʦʬʪʫʝʨ ʥʝ ʝ ʝʣʝʤʝʥʪʘʨʥʘ ʜʝʡʥʦʩʪ. 

ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʜʦʙʨʠ ʧʨʦʛʨʘʤʠʩʪʠ ʝ ʩʣʦʞʝʥ ʠ ʧʨʦʜʲʣʞʠʪʝʣʝʥ ʧʨʦʮʝʩ. ʇʨʝʜʠ 
ʛʦʜʠʥʠ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʰʝ ʧʨʝʜʠʤʥʦ ʚ 
ʋʥʠʚʝʩʠʪʝʪʠʪʝ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ 20 ʛʦʜʠʥʠ ʪʦʚʘ ʦʙʫʯʝʥʠʝ ʟʘʧʦʯʥʘ ʜʘ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ ʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠʪʝ ʩʨʝʜʥʠ ʫʯʠʣʠʱʘ ʚ ɹʲʣʛʘʨʠʷ. ʆʪ 2001 ʛ. 
ʚʩʝʢʠ ʙʲʣʛʘʨʩʢʠ ʫʯʝʥʠʢ ʧʦʣʫʯʘʚʘ ʥʘʯʘʣʥʠ ʟʥʘʥʠʷ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ 
ʟʘʜʲʣʞʠʪʝʣʥʠʷ ʫʯʝʙʝʥ ʧʨʝʜʤʝʪ ʀʥʬʦʨʤʘʪʠʢʘ.  
ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʢʘʯʝʩʪʚʝʥʠ ʩʦʬʪʫʝʨʠʩʪʠ ʝ ʙʣʫʬʙʤʞʦ ʧʨʦʙʣʝʤ ʟʘ ʥʘʰʘʪʘ 

ʩʪʨʘʥʘ. ɹʲʣʛʘʨʠʷ ʥʷʤʘ ʛʦʣʝʤʠ ʨʝʩʫʨʩʠ ʦʪ ʩʫʨʦʚʠʥʠ, ʜʦʙʨʠ ʢʦʤʫʥʠʢʘʮʠʠ ʠʣʠ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 68 

ʩʚʝʪʦʚʥʦ ʠʟʚʝʩʪʥʠ ʠʩʪʦʨʠʯʝʩʢʠ ʟʘʙʝʣʝʞʠʪʝʣʥʦʩʪʠ, ʢʦʠʪʦ ʜʘ ʥʦʩʷʪ ʛʦʣʝʤʠ 
ʧʨʠʭʦʜʠ ʟʘ ʩʪʨʘʥʘʪʘ. ɽʜʠʥ ʦʪ ʰʘʥʩʦʚʝʪʝ ʟʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʧʨʦʩʧʝʨʠʪʝʪ ʥʘ 
ʩʪʨʘʥʘʪʘ, ʘ ʦʪʪʘʤ ʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʮʷʣʦʩʪʥʠʷ ʞʠʟʥʝʥ ʩʪʘʥʜʘʨʪ, ʝ ʜʘ ʩʝ 
ʥʘʩʦʯʘʪ ʫʩʠʣʠʷʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʙʲʜʝʱʠʷ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʝʣʠʪ ʥʘ ɹʲʣʛʘʨʠʷ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʀʊ. ʇʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʦʟʠ 
ʝʣʠʪ ʩʣʝʜ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʩʠ ʫ ʥʘʩ, ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʚ 
ʯʫʞʙʠʥʘ. ɼʥʝʩ ʤʥʦʛʦ ʦʪ ʛʦʣʝʤʠʪʝ ʩʦʬʪʫʝʨʥʠ ʢʦʤʧʘʥʠʠ ʧʨʦʚʝʞʜʘʪ ʧʦʣʠʪʠʢʘ ʥʘ 
ñoutsourcingò,  ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʧʨʦʛʨʘʤʥʠʪʝ ʧʨʦʜʫʢʪʠ ʤʦʛʘʪ ʜʘ ʩʝ ʧʠʰʘʪ ʠ ʥʘ 
ʜʨʫʛʠ ʪʝʨʠʪʦʨʠʠ. ʊʦʚʘ ʫʚʝʣʠʯʘʚʘ ʰʘʥʩʦʚʝʪʝ ʜʦʙʨʠʪʝ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ 
ʥʘ ʩʦʬʪʫʝʨʘ ʜʘ ʦʩʪʘʚʘʪ ʥʘ ʨʘʙʦʪʘ ʚ ɹʲʣʛʘʨʠʷ ʠ ʜʘ ʥʦʩʷʪ ʧʨʠʭʦʜʠ ʟʘ ʩʪʨʘʥʘʪʘ.  
ʋʯʘʩʪʥʠʮʠʪʝ ʚ ʦʣʠʤʧʠʘʜʠ ʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ ʩʘ ʝʜʥʠ ʦʪ 

ʧʪʦʧʛʦʡʫʞ ʠʟʪʦʯʥʠʮʠ ʥʘ ʝʣʠʪʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʦʬʪʫʝʨʘ. 
ʊʘʣʘʥʪʣʠʚʠʪʝ ʫʯʝʥʠʮʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʀʊ ʠʟʷʚʷʚʘʪ ʩʚʦʠʪʝ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʯʨʝʟ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʠ ʦʣʠʤʧʠʘʜʠ ʠ ʩʲʩʪʝʟʘʥʠʷ. ʊʝʟʠ ʜʝʮʘ 
ʟʘʧʦʯʚʘʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʠ ʦʪ ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʠ ʥʘʧʨʝʜʚʘʪ ʤʥʦʛʦ ʙʲʨʟʦ ʚ 
ʫʩʚʦʷʚʘʥʝʪʦ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ   ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ. ʋʯʘʩʪʠʷʪʘ ʠʤ ʠ 
ʢʣʘʩʠʨʘʥʠʷʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʩʲʩʪʝʟʘʥʠʷ ʩʝ ʷʚʷʚʘʪ ʤʦʱʝʥ ʩʪʠʤʫʣ ʟʘ 
ʜʦʧʲʣʥʠʪʝʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʠ ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ. ʊʘʢʘ ʪʝ ʠʟʧʨʝʚʘʨʚʘʪ ʚʨʲʩʪʥʠʮʠʪʝ 
ʩʠ ʧʦ ʧʲʪʷ ʥʘ ʟʥʘʥʠʝʪʦ. 
ɹʲʣʛʘʨʠʷ ʠʤʘ ʪʨʘʜʠʮʠʠ ʚ ʨʘʙʦʪʘʪʘ ʩ ʠʟʷʚʝʥʠʪʝ ʫʯʝʥʠʮʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 

ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʀʊ. ʄʣʘʜʠʪʝ ʙʲʣʛʘʨʩʢʠ ʠʥʬʦʨʤʘʪʠʮʠ ʩʘ ʩʨʝʜ ʥʘʡ-ʜʦʙʨʠʪʝ ʚ 
ʩʚʝʪʘ, ʟʘ ʢʦʝʪʦ ʛʦʚʦʨʷʪ ʩʪʦʪʠʮʠʪʝ ʦʪʣʠʯʠʷ, ʟʘʚʦʶʚʘʥʠ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠ 
ʩʲʩʪʝʟʘʥʠʷ.  

 
  II.  ʄʞʫʧʨʡʪ   
ɺ ʩʨʝʜʘʪʘ ʥʘ 20 ʚʝʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʥʷʢʦʠ ʝʩʪʝʩʪʚʝʥʠ ʥʘʫʢʠ ʟʘʧʦʯʚʘʪ ʜʘ 

ʦʙʩʲʞʜʘʪ ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʦʪʢʨʠʚʘʥʝʪʦ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʘʣʘʥʪʠʪʝ ʚ 
ʩʲʦʪʚʝʪʥʘʪʘ ʥʘʫʯʥʘ ʦʙʣʘʩʪ. ʅʘʡ-ʘʢʪʠʚʥʠ ʚ ʪʘʟʠ ʜʝʡʥʦʩʪ ʩʘ ʤʘʪʝʤʘʪʠʮʠʪʝ. ɺ 
ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ ʥʘ ʨʝʜʠʮʘ ʝʚʨʦʧʝʡʩʢʠ ʩʪʨʘʥʠ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘʮʠʦʥʘʣʥʠ 
ʦʣʠʤʧʠʘʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʇʨʝʟ 1959 ʛ. ʚ ɹʫʢʫʨʝʱ ʩʝ 
ʧʨʦʚʝʞʜʘ ʇʲʨʚʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʟʘ ʩʨʝʜʥʦʰʢʦʣʮʠ. 
ʐʝʩʪʜʝʩʝʪʪʝ ʛʦʜʠʥʠ ʥʘ 20 ʚʝʢ ʩʘ ʧʝʨʠʦʜʘ ʥʘ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʦʣʠʤʧʠʡʩʢʦʪʦ 
ʜʚʠʞʝʥʠʝ ʠ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʥʷʢʦʠ ʫʯʝʥʠ ʟʘʧʦʯʚʘʪ ʜʘ ʦʙʨʲʱʘʪ ʚʥʠʤʘʥʠʝ ʥʘ 
ʦʩʥʦʚʥʠ ʤʝʪʦʜʠʯʝʩʢʠ ʧʨʦʙʣʝʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʤʣʘʜʠʪʝ ʪʘʣʘʥʪʠ. 
ʊʝ ʦʪʯʠʪʘʪ ʦʛʨʦʤʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʜʘ ʦʩʲʱʝʩʪʚʷʪ ʢʘʯʝʩʪʚʝʥʘ 
ʚʨʲʟʢʘ ʤʝʞʜʫ ʫʯʠʣʠʱʥʘʪʘ ʤʘʪʝʤʘʪʠʢʘ ʠ ʥʘʫʢʘʪʘ ʤʘʪʝʤʘʪʠʢʘ. ʇʦ ʚʨʝʤʝ ʥʘ 
ɺʪʦʨʠʷ ʤʝʞʜʫʥʘʨʦʜʝʥ ʢʦʥʛʨʝʩ ʧʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥ ʧʨʝʟ 
1972 ʛ. ʚ ʘʥʛʣʠʡʩʢʠʷ ʛʨʘʜ ɽʢʟʠʪʲʨ, ʚ ʩʧʝʮʠʘʣʥʘ ʨʘʙʦʪʥʘ ʛʨʫʧʘ ʩʝ ʦʙʩʲʞʜʘʪ 
ʤʝʪʦʜʠʯʝʩʢʠ ʚʲʧʨʦʩʠ ʥʘ ʨʘʙʦʪʘʪʘ ʩ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ. ɺ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ 
ʧʨʦʙʣʝʤʠʪʝ ʧʨʠ ʦʪʢʨʠʚʘʥʝʪʦ ʠ ʦʪʛʣʝʞʜʘʥʝʪʦ ʥʘ ʪʘʣʘʥʪʠʪʝ ʩʝ ʦʙʩʲʞʜʘʪ ʥʘ 
ʧʦʯʪʠ ʚʩʠʯʢʠ ʛʦʣʝʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʬʦʨʫʤʠ. 
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ɺ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʩʲʱʦ ʩʝ ʦʙʨʲʱʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʙʦʪʘʪʘ ʩ 
ʪʘʣʘʥʪʣʠʚʠʪʝ ʠ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʅʘ 1 ʘʧʨʠʣ 1976 ʛ. ʝ 
ʩʬʦʨʤʠʨʘʥ ɽʢʠʧ ʟʘ ʠʟʚʲʥʢʣʘʩʥʘ ʨʘʙʦʪʘ ʢʲʤ ʪʦʛʘʚʘʰʥʠʷ ɽʜʠʥʝʥ ʮʝʥʪʲʨ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʠ ʤʝʭʘʥʠʢʘ ʢʲʤ ɹɸʅ. ʎʝʣʪʘ ʝ ʚ ʧʦʤʦʱ ʥʘ ʫʯʠʪʝʣʠʪʝ, ʧʦʜʛʦʪʚʷʱʠ 
ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ, ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʦʪ ʚʠʩʰʠʪʝ ʫʯʠʣʠʱʘ ʠ ʫʯʝʥʠ ʦʪ 
ɹɸʅ. ʉʲʟʜʘʪʝʣ ʥʘ ɽʢʠʧʘ ʠ ʥʝʛʦʚ ʧʨʲʚ ʠ  ʜʲʣʛʦʛʦʜʠʰʝʥ ʨʲʢʦʚʦʜʠʪʝʣ ʝ 
ʘʢʘʜʝʤʠʢ ʇʝʪʲʨ ʂʝʥʜʝʨʦʚ. ʉ ʥʝʛʦʚʘ ʧʦʤʦʱ ʙʝ ʠʟʛʨʘʜʝʥʘ ʩʪʨʦʡʥʘ ʩʠʩʪʝʤʘ ʟʘ 
ʥʘʧʨʘʚʣʷʚʘʥʝ ʠ ʩʪʠʤʫʣʠʨʘʥʝ ʥʘ ʠʟʚʲʥʢʣʘʩʥʠʪʝ ʬʦʨʤʠ ʟʘ ʨʘʙʦʪʘ ʩ ʠʟʷʚʝʥʠ 
ʫʯʝʥʠʮʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. 
ɽʜʥʘ ʦʪ ʧʲʨʚʠʪʝ ʜʝʡʥʦʩʪʠ ʥʘ ɽʢʠʧʘ ʙʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʋʯʝʥʠʯʝʩʢʘ ʩʝʢʮʠʷ 

ʥʘ ʇʨʦʣʝʪʥʠʪʝ ʢʦʥʬʝʨʝʥʮʠʠ ʥʘ ʉʲʶʟʘ ʥʘ ʤʘʪʝʤʘʪʠʮʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ( ʉʄɹ). 
ʄʦʞʝ ʜʘ ʩʝ ʩʯʠʪʘ, ʯʝ ʪʞʪʡʸʫʙ ʥʘ ʋʯʝʥʠʯʝʩʢʘʪʘ  ʩʝʢʮʠʷ ʥʘ VIII ʇʨʦʣʝʪʥʘ 
ʢʦʥʬʝʨʝʥʮʠʷ, ʧʨʦʚʝʜʝʥʘ ʧʨʝʟ 1978 ʛ. ʚ ʉʣʲʥʯʝʚ ʙʨʷʛ, ʝ ʧʲʨʚʘʪʘ ʧʫʙʣʠʯʥʘ 
ʠʟʷʚʘ ʫ ʥʘʩ ʥʘ ʪʘʣʘʥʪʣʠʚʠ ʜʝʮʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ. ʅʘ ʪʘʟʠ ʩʝʩʠʷ 
ʫʯʝʥʠʮʠ ʦʪ ʇʣʦʚʜʠʚʩʢʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʠʤʥʘʟʠʷ ʠ ʦʪ  ʅʘʮʠʦʥʘʣʥʘʪʘ 
ʧʨʠʨʦʜʦïʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʠʤʥʘʟʠʷ ʜʦʢʣʘʜʚʘʪ ʩʚʦʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ, ʦʬʦʨʤʝʥʠ ʢʘʪʦ ʨʝʬʝʨʘʪʠ. ʇʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ 
ʙʨʦʷʪ ʥʘ ʨʝʬʝʨʘʪʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʝ ʫʚʝʣʠʯʘʚʘ ʙʲʨʟʦ ʠ ʩʝ ʥʘʣʘʛʘ 
ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʦʪʜʝʣʥʘ ʫʯʝʥʠʯʝʩʢʘ ʩʝʢʮʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ.   
ʇʨʝʟ ʷʥʫʘʨʠ 1982 ʛ. ʚ ʈʫʩʝ ʩʝ ʧʨʦʚʝʞʜʘʪ ɿʠʤʥʠʪʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʨʘʟʥʠʮʠ 

ï ʥʘʡ-ʤʘʩʦʚʘʪʘ ʧʨʦʷʚʘ ʥʘ ʠʟʷʚʝʥʠʪʝ ʫʯʝʥʠʮʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ɺ ʨʘʤʢʠʪʝ ʥʘ 
ʪʝʟʠ ʧʨʘʟʥʠʮʠ ʩʝ ʧʨʦʚʝʞʜʘ ʠ ʨʳʩʛʧʫʧ ʩʨʝʜʥʦʰʢʦʣʩʢʦ ʩʲʩʪʝʟʘʥʠʝ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ɺ  ʥʝʛʦ ʫʯʘʩʪʚʘʪ 18 ʫʯʝʥʠʮʠ ʦʪ 9 ʦʢʨʲʛʘ 
ʥʘ ʩʪʨʘʥʘʪʘ. ʉʲʩʪʝʟʘʪʝʣʠʪʝ ʧʨʦʛʨʘʤʠʨʘʪ ʟʘʜʘʯʘ ʥʘ ʝʟʠʢʘ ñ ʌʆʈʊʈɸʅ ñ, ʢʘʪʦ 
ʧʨʦʛʨʘʤʠʪʝ ʩʝ ʠʟʧʲʣʥʷʚʘʪ ʥʘ ɽʀʄ  ɽʉ 1020, ʨʘʟʧʦʣʦʞʝʥʘ ʚʲʚ ɺʀʄʄɽʉʉï
ʈʫʩʝ. ʇʦʙʝʜʠʪʝʣ ʩʪʘʚʘ ʜʝʩʝʪʦʢʣʘʩʥʠʢʲʪ ʅʝʜʷʣʢʦ ʇʘʩʢʦʚ ʦʪ ʆʄɻñɸʢʘʜʝʤʠʢ 
ʂʠʨʠʣ ʇʦʧʦʚò ï ʇʣʦʚʜʠʚ. ʉʣʝʜʚʘʱʘʪʘ ʛʦʜʠʥʘ ʥʘ ʩʲʱʦʪʦ ʩʲʩʪʝʟʘʥʠʝ  ʚʲʚ 
ɺʘʨʥʘ ʫʯʘʩʪʚʘʪ ʚʝʯʝ 33 ʫʯʝʥʠʢʘ ʦʪ 17 ʦʢʨʲʛʘ. ʇʨʝʟ ʶʥʠ 1982 ʛ. ʚ ʨʘʤʢʠʪʝ ʥʘ 
ʅʘʮʠʦʥʘʣʥʠʷʪ ʧʨʝʛʣʝʜ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʟʘ ʊʅʊʄ, ʚ ʐʫʤʝʥ ʩʝ ʧʨʦʚʝʞʜʘ ʠ 
ʧʲʨʚʦʪʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦ ʩʲʩʪʝʟʘʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ɺ ʥʝʛʦ ʧʦʙʝʜʠʪʝʣ ʝ 
ɼʞʧʩʜʡ ʐʧʤʙʣʧʛ ʫʯʝʥʠʢ ʦʪ ʆʄɻñɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚò ï ʇʣʦʚʜʠʚ. 
ɺʠʞʜʘ ʩʝ, ʯʝ ʧʦ ʪʦʚʘ ʚʨʝʤʝ ʠʥʪʝʨʝʩʲʪ ʢʲʤ ʩʲʩʪʝʟʘʥʠʷʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 

ʟʘʧʦʯʚʘ ʙʲʨʟʦ ʜʘ ʨʘʩʪʝ. ɺ ʨʘʟʣʠʯʥʠ ʛʨʘʜʦʚʝ ʥʘ ʩʪʨʘʥʘʪʘ ʩʝ ʩʲʟʜʘʚʘʪ ʧʲʨʚʠʪʝ 
ʢʨʲʞʦʮʠ ʠ ʰʢʦʣʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʘʣʘʥʪʣʠʚʠ ʫʯʝʥʠʮʠ ʟʘ ʫʯʘʩʪʠʝ ʚ 
ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ɽʜʥʠ ʦʪ ʨʳʩʛʡʫʞ ʩʳʣʧʛʧʝʡʫʞʤʡ ʥʘ ʠʟʚʲʥʢʣʘʩʥʠ 
ʬʦʨʤʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘ: ɸʩʝʥ ʈʘʭʥʝʚ, ʂʦʩʪʘ ɻʲʨʦʚ ʠ ʆʛʥʷʥ ɻʘʚʨʘʠʣʦʚ 
(ʇʣʦʚʜʠʚ), ʂʘʪʘʣʠʥʘ ɻʨʠʛʦʨʦʚʘ (ʈʫʩʝ), ʇʘʚʣʠʥ ʇʝʝʚ (ʉʪʘʨʘ ɿʘʛʦʨʘ), ʈʫʩʢʦ 
ʐʠʢʦʚ (ʗʤʙʦʣ), ʄʘʨʠʷ ʉʪʝʬʘʥʦʚʘ (ɺʘʨʥʘ), ʄʘʨʛʘʨʠʪʘ ʈʫʩʘʥʦʚʘ (ʇʣʝʚʝʥ), 
ʂʠʥʢʘ ʂʠʨʠʣʦʚʘ (ɺʝʣʠʢʦ ʊʲʨʥʦʚʦ), ʅʠʢʦʣʘʡ ɹʦʞʢʦʚ (ʉʄɻ-ʉʦʬʠʷ) ʠ ʜʨ. ʂʘʪʦ 
ʦʙʬʰʦʡ ʩʳʣʧʛʧʝʡʫʞʤʡ ʥʘ ʫʯʝʥʠʮʠ ʩʝ ʚʢʣʶʯʚʘʪ  ʤʥʦʛʦ ʥʘʫʯʥʠ ʨʘʙʦʪʥʠʮʠ ʦʪ 
ʀʄʄ ʢʲʤ ɹɸʅ, ʢʘʢʪʦ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚ ʨʘʟʣʠʯʥʠ ʫʥʠʚʝʨʩʠʪʝʪʠ. ʑʝ ʩʧʦʤʝʥʝʤ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 70 

ʠʤʝʥʘʪʘ ʥʘ ʇʝʪʲʨ ɹʲʨʥʝʚ, ʇʘʚʝʣ ɸʟʲʣʦʚ, ʂʨʘʩʠʤʠʨ ʄʘʥʝʚ, ɺʣʘʜʠʤʠʨ ɿʘʥʝʚ, 
ʄʘʨʛʘʨʠʪʘ ɹʲʨʥʝʚʘ, ɽʤʠʣ ʂʝʣʝʚʝʜʞʠʝʚ, ʅʝʣʠ ʄʘʥʝʚʘ, ʌʘʥʠ ɿʣʘʪʘʨʦʚʘ ʠ ʜʨ., 
ʢʦʠʪʦ ʩʲʩʪʘʚʷʭʘ ʢʦʥʢʫʨʩʥʠʪʝ ʪʝʤʠ  ʠ ʞʫʨʠʨʘʭʘ ʥʘ ʨʘʟʣʠʯʥʠ ʩʲʩʪʝʟʘʥʠʷ ʠ 
ʢʦʥʬʝʨʝʥʮʠʠ. 
ʇʦ ʣʠʥʠʷ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʟʘ ʪʝʭʥʠʯʝʩʢʦ ʠ ʥʘʫʯʥʦ ʪʚʦʨʯʝʩʪʚʦ ʥʘ ʤʣʘʜʝʞʪʘ 

(ʊʅʊʄ) ʝʞʝʛʦʜʥʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʥʠ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 
ʉʲʩʪʝʟʘʥʠʷʪʘ ʠ ʢʦʥʬʝʨʝʥʮʠʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʦʚʝʞʜʘʥʠ ʚ ʥʘʯʘʣʦʪʦ ʥʘ 
80-ʪʝ ʛʦʜʠʥʠ ʩʲʚʩʝʤ ʝʩʪʝʩʪʚʝʥʦ ʛʝʥʝʨʠʨʘʭʘ ʠʜʝʷʪʘ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ  
ʥʘʮʠʦʥʘʣʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʇʲʨʚʘʪʘ ʥʘʮʠʦʥʘʣʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʫʯʝʥʠʮʠ ʝ ʦʨʛʘʥʠʟʠʨʘʥʘ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʥʘʨʦʜʥʘʪʘ 
ʧʨʦʩʚʝʪʘ, ʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʝ ʧʦʚʝʨʝʥʦ ʥʘ ʎʝʥʪʨʘʣʥʘʪʘ ʢʦʤʠʩʠʷ ʧʦ ʧʨʦʚʝʞʜʘʥʝ 
ʥʘ ʦʣʠʤʧʠʘʜʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ. ʊʷ ʩʝ ʧʨʦʚʝʞʜʘ ʥʘ 28 ʘʧʨʠʣ  
1985 ʛ. 
ɿʘʢʣʶʯʠʪʝʣʥʠʷʪ ʢʨʲʛ ʥʘ ɺʪʦʨʘʪʘ ʅʘʮʠʦʥʘʣʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 

ʩʝ ʧʨʦʚʝʞʜʘ ʚ ʇʣʦʚʜʠʚ ʥʘ 31 ʤʘʡ ʠ 1 ʶʥʠ 1986 ʛ. ʋʯʘʩʪʚʫʚʘʪ 89 ʫʯʝʥʠʮʠ ʦʪ 
ʮʷʣʘʪʘ ʩʪʨʘʥʘ. ʅʦʚʦʪʦ ʝ, ʯʝ ʠ ʧʨʝʟ ʜʚʘʪʘ ʩʲʩʪʝʟʘʪʝʣʥʠ ʜʥʠ ʫʯʘʩʪʥʠʮʠʪʝ 
ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ, ʢʘʪʦ ʠʟʧʦʣʟʚʘʪ ʤʠʢʨʦʢʦʤʧʶʪʨʠ ñʇʨʘʚʝʮ 82ò 
ʚ ʨʘʤʢʠʪʝ ʥʘ 4 ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʯʘʩʘ. ʊʦʟʠ ʬʦʨʤʘʪ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʦʣʠʤʧʠʘʜʘʪʘ ʩʝ ʟʘʧʘʟʚʘ ʩ ʤʘʣʢʠ ʢʦʨʝʢʮʠʠ ʠ ʜʦ ʜʥʝʩ. 
ʇʦ ʪʦʚʘ ʚʨʝʤʝ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʯʫʚʩʪʚʘ ñʛʣʘʜò ʟʘ ʣʠʪʝʨʘʪʫʨʘ, ʧʦʩʚʝʪʝʥʘ ʥʘ 

ʠʟʚʲʥʢʣʘʩʥʘʪʘ ʨʘʙʦʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʇʦ ʠʜʝʷ ʥʘ ʘʢʘʜʝʤʠʢ ʇʝʪʲʨ ʂʝʥʜʝʨʦʚ, 
ʫʯʠʪʝʣʠʪʝ ʦʪ ʧʣʦʚʜʠʚʩʢʘʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʠʤʥʘʟʠʷ ɸʩʝʥ ʈʘʭʥʝʚ, ʂʦʩʪʘ ɻʲʨʦʚ 
ʠ ʆʛʥʷʥ ɻʘʚʨʘʠʣʦʚ ʥʘʧʠʩʘʭʘ ʨʳʩʛʧʫʧ ʚ ʩʪʨʘʥʘʪʘ ʠ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʚ ʩʚʝʪʘ 
ñʈʒʂʆɺʆɼʉʊɺʆ ʟʘ ʠʟʚʲʥʢʣʘʩʥʘ ʨʘʙʦʪʘ ʧʦ ʀʅʌʆʈʄɸʊʀʂɸ ʥʘ ʙʘʟʘʪʘ ʥʘ 
ʝʟʠʢʘ  ɹɽʁʉʀʂò [1], ʠʟʜʘʜʝʥʦ ʦʪ ʄʅʇ ʧʨʝʟ 1985 ʛ.  ɺ ʩʧʠʩʘʥʠʝ ñʄʘʪʝʤʘʪʠʢʘò 
ʟʘʧʦʯʚʘʪ ʜʘ ʩʝ ʧʫʙʣʠʢʫʚʘʪ ʠ ʤʘʪʝʨʠʘʣʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʫʯʝʥʠʮʠ. ʅʘʨʝʜ ʩ 
ʨʘʟʣʠʯʥʠ ʩʪʘʪʠʠ, ʧʦʧʫʣʷʨʠʟʠʨʘʱʠ ʠʥʬʦʨʤʘʪʠʯʥʠʪʝ ʟʥʘʥʠʷ, ʩʝ ʧʫʙʣʠʢʫʚʘʪ ʠ 
ʨʝʜʠʮʘ ʤʘʪʝʨʠʘʣʠ ʟʘ ʤʝʪʦʜʠ ʠ ʧʦʜʭʦʜʠ ʧʨʠ ʨʝʰʘʚʘʥʝ ʥʘ ʢʦʥʢʫʨʩʥʠ ʟʘʜʘʯʠ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ʆʙʷʚʷʚʘ ʩʝ ʠ ʩʝ ʧʨʦʚʝʞʜʘ  ʢʦʥʢʫʨʩ ʥʘ ʩʧʠʩʘʥʠʝʪʦ ʟʘ ʨʝʰʘʚʘʥʝ 
ʥʘ ʟʘʜʘʯʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʆʪ 1985 ʛ. ʧʦ ʣʠʥʠʷ ʥʘ ʊʅʊʄ, ʎʂ ʥʘ ɼʂʄʉ ʟʘʧʦʯʚʘ 
ʜʘ ʠʟʜʘʚʘ ʩʧʝʮʠʘʣʠʟʠʨʘʥʦ ʩʧʠʩʘʥʠʝ ʟʘ ʫʯʝʥʠʮʠ, ʩʪʫʜʝʥʪʠ ʠ ʤʣʘʜʠ 
ʩʧʝʮʠʘʣʠʩʪʠ, ʩ ʠʤʝʪʦ ñʂʆʄʇʖʊʒʈ ɿɸ ɺɸʉò. ɺ ʥʝʛʦ ʩʲʱʦ ʩʝ ʧʫʙʣʠʢʫʚʘʪ 
ʤʘʪʝʨʠʘʣʠ, ʧʦʜʧʦʤʘʛʘʱʠ ʠʟʷʚʝʥʠʪʝ ʠ ʪʘʣʘʥʪʣʠʚʠ ʫʯʝʥʠʮʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 
ʇʦʚʠʰʝʥ ʠʥʪʝʨʝʩ ʢʲʤ ʫʯʠʣʠʱʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʩʝ ʧʦʷʚʷʚʘ ʠ ʚ ʨʝʜʠʮʘ 

ʜʨʫʛʠ ʩʪʨʘʥʠ. ʊʘʢʘ ʧʨʝʟ 1987 ʛ., ʥʘ ʩʝʩʠʷ ʥʘ ʖʅɽʉʂʆ ʩʝ ʧʨʠʝʤʘ 
ʧʨʝʜʣʦʞʝʥʠʝʪʦ ʥʘ ʘʢʘʜʝʤʠʢ ɹʣʘʛʦʚʝʩʪ ʉʝʥʜʦʚ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ 
ʅʞʟʝʬʦʙʩʧʝʦʙ ʧʤʡʥʨʡʙʝʙ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʩʨʝʜʥʦʰʢʦʣʮʠ, ʢʘʪʦ 
ʜʦʤʘʢʠʥʩʪʚʦʪʦ ʝ ʧʦʚʝʨʝʥʦ ʥʘ ɹʲʣʛʘʨʠʷ. ʇʨʝʜʣʦʞʝʥʠʝʪʦ ʥʘ ʘʢʘʜʝʤʠʢ ʉʝʥʜʦʚ 
ʩʝ ʦʩʥʦʚʘʚʘ ʥʘ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʝʥʦʪʦ ʧʨʝʟ ʧʨʦʣʝʪʪʘ ʥʘ 1987 ʛ. ʚ ʉʦʬʠʷ, ʧʦ 
ʚʨʝʤʝ ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʢʦʥʬʝʨʨʝʥʮʠʷ ʥʘ IFIP Ăɼʝʮʘʪʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠʷ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 71 

ʚʝʢò, ʩʲʩʪʝʟʘʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ 2 ʚʲʟʨʘʩʪʦʚʠ ʛʨʫʧʠ, ʩ ʫʯʘʩʪʥʠʮʠ ʦʪ 7 
ʩʪʨʘʥʠ.  
ʇʲʨʚʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʩʨʝʜʥʦʰʢʦʣʮʠ, ʩʝ 

ʧʨʦʚʝʞʜʘ ʚ ʇʨʘʚʝʮ ʦʪ 16 ʜʦ 19 ʤʘʡ 1989 ʛ. ʆʨʛʘʥʠʟʘʪʦʨ ʥʘ ʦʣʠʤʧʠʘʜʘʪʘ ʝ  
ʖʅɽʉʂʆ, ʘ ʦʪ ʙʲʣʛʘʨʩʢʘ ʩʪʨʘʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʢʫʣʪʫʨʘʪʘ, ʥʘʫʢʘʪʘ ʠ 
ʧʨʦʩʚʝʪʘʪʘ, ʀʥʩʪʠʪʫʪʲʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʧʨʠ ɹɸʅ ʠ ʪʝʭʥʠʢʫʤʲʪ ʧʦ 
ʤʠʢʨʦʧʨʦʮʝʩʦʨʥʘ ʪʝʭʥʠʢʘ ʚ ʇʨʘʚʝʮ. ɺ ʦʣʠʤʧʠʘʜʘʪʘ ʫʯʘʩʪʚʘʪ 16 ʦʪʙʦʨʘ ʦʪ 13 
ʩʪʨʘʥʠ: ɺʠʝʪʥʘʤ, ɻɼʈ, ɻʲʨʮʠʷ, ɿʠʤʙʘʙʚʝ, ʂʠʪʘʡ, ʂʫʙʘ, ʇʦʣʰʘ, ʉʉʉʈ (ʪʨʠ 
ʦʪʙʦʨʘ), ʋʥʛʘʨʠʷ, ʌʈɻ, ʏʝʭʦʩʣʦʚʘʢʠʷ, ʖʛʦʩʣʘʚʠʷ ʠ ɹʲʣʛʘʨʠʷ (ʜʚʘ ʦʪʙʦʨʘ). 
ʄʝʞʜʫʥʘʨʦʜʥʦʪʦ  ʞʫʨʠ ʩ  ʧʨʝʜʩʝʜʘʪʝʣ  ʘʢʘʜʝʤʠʢ ʇʝʪʲʨ ʂʝʥʜʝʨʦʚ ʧʨʝʜʣʦʞʠ ʥʘ 
ʫʯʘʩʪʥʠʮʠʪʝ ʪʝʤʘ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ ʝʜʥʘ ʟʘʜʘʯʠ ʩ 3 ʧʦʜʫʩʣʦʚʠʷ, ʟʘ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʨʘʤʢʠʪʝ ʥʘ 4 ʘʩʪʨʦʥʦʤʠʯʝʩʢʠ ʯʘʩʘ. ɿʘ ʥʘʰʘ ʛʦʣʷʤʘ ʨʘʜʦʩʪ 
ʦʪʙʦʨʲʪ ʥʘ ɹʲʣʛʘʨʠʷ ʟʘʝ ʨʳʩʛʧ ʥʸʪʫʧ ʚ ʦʪʙʦʨʥʦʪʦ ʢʣʘʩʠʨʘʥʝ ʩ 275 ʪ., ʧʨʝʜ 
ʂʠʪʘʡï221 ʪ. ʠ ʌʈɻï215 ʪ. ʇʣʦʚʜʠʚʩʢʠʷʪ ʫʯʝʥʠʢ ɽʤʘʥʫʠʣ ʊʦʜʦʨʦʚ ʙʝ ʫʜʦʩʪʦʝʥ 
ʩ  ʧʲʨʚʘ ʥʘʛʨʘʜʘ, ʘ ʜʨʫʛʠʪʝ ʜʚʘʤʘ ʫʯʘʩʪʥʠʮʠ ʚ ʥʘʰʠʷ ʦʪʙʦʨ ɸʥʪʦʥ ɸʣʪʲʥʦʚ ʦʪ 
ʇʣʝʚʝʥ ʠ ʀʚʘʥ ʄʘʨʠʥʦʚ ʦʪ ʗʤʙʦʣ ʟʘʚʦʶʚʘʭʘ ʚʪʦʨʘ ʥʘʛʨʘʜʘ. ʇʲʨʚʘ ʥʘʛʨʘʜʘ 
ʩʧʝʯʝʣʠ ʠ ʨʫʩʝʥʝʮʲʪ ʊʝʦʜʦʨ ʊʦʥʯʝʚ ʦʪ ʚʪʦʨʠʷ ʙʲʣʛʘʨʩʢʠ ʦʪʙʦʨ.  
ɺʪʦʨʘʪʘ ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʩʨʝʜʥʦʰʢʦʣʮʠ, ʩʝ 

ʧʨʦʚʝʜʝ ʚ ʩʪʦʣʠʮʘʪʘ ʥʘ ɹʝʣʦʨʫʩʠʷ ï ʄʠʥʩʢ ʦʪ 15 ʜʦ 21 ʶʣʠ 1990 ʛ. ʋʯʘʩʪʚʫʚʘʪ 
ʦʪʙʦʨʠ ʦʪ 25 ʩʪʨʘʥʠ, ʢʘʪʦ ʚ ʦʪʙʦʨʥʦʪʦ ʢʣʘʩʠʨʘʥʝ ʦʪʥʦʚʦ ʥʘ ʨʳʩʛʧ ʥʸʪʫʧ ʝ 
ɹʲʣʛʘʨʠʷ ʩ 427 ʪ., ʥʘ ʚʪʦʨʦ ʤʷʩʪʦ ʂʠʪʘʡ ʩ 423 ʪ., ʘ ʥʘ ʪʨʝʪʦ ʤʷʩʪʦ ʉʉʉʈ ʩ 420 
ʪ. ʇʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʙʨʦʷʪ ʥʘ ʫʯʘʩʪʚʫʚʘʱʠʪʝ ʩʪʨʘʥʠ ʚ ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ 
ʆʣʠʤʧʠʘʜʘʪʘ ʧʦ ʀʥʬʦʨʤʘʪʠʢʘ (IOI) ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʘ ʨʘʚʥʠʱʝʪʦ 
ʥʘ ʩʲʩʪʝʟʘʥʠʝʪʦ ʩʝ ʧʦʚʠʰʘʚʘ. ʅʘ ʧʦʩʣʝʜʥʘʪʘ 20 ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʦʚʝʜʝʥʘ ʚ ʝʛʠʧʝʪʩʢʘʪʘ ʩʪʦʣʠʮʘ ʂʘʡʨʦ ʧʨʝʟ ʘʚʛʫʩʪ 2008 ʛ., 
ʫʯʘʩʪʚʫʚʘʭʘ ʦʪʙʦʨʠ ʦʪ 77 ʩʪʨʘʥʠ. 
ɻʦʣʷʤ ʠʥʪʝʨʝʩ ʢʲʤ ʩʲʩʪʝʟʘʥʠʷʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠʤʘ ʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ. 

ʆʪ 1977 ʛ. ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʘʤʝʨʠʢʘʥʩʢʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ï ɹʊʅ 
ʧʨʦʚʝʞʜʘ ʩʚʝʪʦʚʥʠ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʦʣʠʤʧʠʘʜʠ, ʚ ʢʦʠʪʦ ʦʙʠʢʥʦʚʝʥʦ ʫʯʘʩʪʚʫʚʘʪ 
ʦʪʙʦʨʠ ʦʪ ʧʦʚʝʯʝ ʦʪ 1000 ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪ ʮʝʣʠʷ ʩʚʷʪ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʧʨʝʟ 
2006 ʛ. ʚ ʪʦʚʘ ʩʲʩʪʝʟʘʥʠʝ ʩʘ ʫʯʘʩʪʚʘʣʠ 5606 ʦʪʙʦʨʘ ʦʪ 1737 ʫʥʠʚʝʨʩʠʪʝʪʘ ʥʘ 
84 ʩʪʨʘʥʠ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʩʨʝʜʥʦʰʢʦʣʮʠʪʝ, ʩʲʩʪʝʟʘʥʠʝʪʦ ʪʫʢ ʝ ʦʪʙʦʨʥʦ, ʪ.ʝ.  
ʮʝʣʠʷʪ ʦʪʙʦʨ, ʩʲʩʪʘʚʝʥ ʦʪ 3 ʩʪʫʜʝʥʪʠ ʨʝʰʘʚʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ. ʅʘʰʘʪʘ 
ʩʪʨʘʥʘ ʩʲʱʦ ʠʤʘ ʤʥʦʛʦ ʫʩʧʝʭʠ ʠ ʚ ʪʦʚʘ ʩʲʩʪʝʟʘʥʠʝ ï ʧʨʝʟ 1996 ʛ. ʦʪʙʦʨʲʪ ʥʘ 
ʉʋ òʉʚ.ʂʣʠʤʝʥʪ ʆʭʨʠʜʩʢʠò ʩʝ ʢʣʘʩʠʨʘ ʥʘ ʯʝʪʚʲʨʪʦ ʤʷʩʪʦ ʦʪ 1001 
ʫʥʠʚʝʨʩʠʪʝʪʘ, ʫʯʘʩʪʚʫʚʘʣʠ ʥʘ ʦʣʠʤʧʠʘʜʘʪʘ. 
ɺ ʥʘʯʘʣʦʪʦ ʩʧʦʤʝʥʘʭʤʝ, ʯʝ ʧʲʨʚʠʪʝ ʧʨʦʷʚʠ ʥʘ ʠʟʷʚʝʥʠʪʝ ʠ ʪʘʣʘʥʪʣʠʚʠ 

ʫʯʝʥʠʮʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʨʘʙʦʪʢʘʪʘ ʠ ʟʘʱʠʪʘʪʘ 
ʥʘ ʨʝʬʝʨʘʪʠ. ʇʨʝʟ ʛʦʜʠʥʠʪʝ ʪʘʟʠ ʜʝʡʥʦʩʪ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʧʦ ʣʠʥʠʷ 
ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʟʘ ʊʅʊʄ,  ʋʯʝʥʠʯʝʩʢʠʪʝ ʩʝʢʮʠʠ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠʪʝ ʥʘ ʉʄɹ, 
ʩʝʩʠʠʪʝ ʥʘ ʋʯʝʥʠʯʝʩʢʠʷ ʠʥʩʪʠʪʫʪ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʢʲʤ ʀʄʀ ʥʘ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 72 

ɹɸʅ. ɻʦʣʝʤʠʷʪ ʠʥʪʝʨʝʩ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʪʦʟʠ ʚʠʜ ʜʝʡʥʦʩʪʠ ʧʦʜʪʠʢʥʘ 
ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʥʘʫʢʘʪʘ (ʄʆʅ) ʜʘ  ʧʨʦʚʝʜʝ ʧʨʝʟ 2003 
ʛʦʜʠʥʘ ʇʲʨʚʘʪʘ ʨʝʧʫʙʣʠʢʘʥʩʢʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) 
ʟʘ ʫʯʝʥʠʮʠ ʦʪ ʩʨʝʜʥʠʪʝ ʫʯʠʣʠʱʘ. ʅʘ ʪʘʟʠ ʦʣʠʤʧʠʘʜʘ ʫʯʝʥʠʮʠʪʝ ʨʘʟʨʘʙʦʪʚʘʪ ʠ 
ʧʨʝʜʩʪʘʚʷʪ ʧʨʦʝʢʪʠ, ʧʨʝʜʩʪʘʚʣʷʚʘʱʠ ʩʘʤʦʩʪʦʷʪʝʣʥʠ ʧʨʦʜʫʢʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʀʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʀʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. 
ɼʥʝʩ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ ʩʝ ʨʘʜʚʘʪ ʥʘ ʛʦʣʷʤʘ  ʧʦʧʫʣʷʨʥʦʩʪ 

ʩʨʝʜ ʙʲʣʛʘʨʩʢʠʪʝ ʫʯʝʥʠʮʠ. ʇʦ ʠʥʬʦʨʤʘʮʠʷ ʧʫʙʣʠʢʫʚʘʥʘ ʚ 
www.infoman.musala.com,  ʚ ʈʝʧʫʙʣʠʢʘʥʩʢʘʪʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʝʟ 
2008 ʛ. ʫʯʘʩʪʚʘʪ 867 ʫʯʝʥʠʮʠ, ʘ ʚ ʦʣʠʤʧʠʘʜʘʪʘ ʧʦ ʀʊ ʩʝ ʩʲʩʪʝʟʘʚʘʪ ʥʘʜ 1500 
ʫʯʝʥʠʮʠ, ʠʟʛʦʪʚʠʣʠ ʥʘʜ 1000 ʧʨʦʝʢʪʘ. ɻʦʣʷʤʦ ʨʩʡʠʦʙʦʡʞ ʟʘ ʚʦʜʝʱʘʪʘ ʨʦʣʷ ʥʘ 
ɹʲʣʛʘʨʠʷ ʚ ʦʣʠʤʧʠʡʩʢʦʪʦ ʜʚʠʞʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʝ ʚʲʟʣʘʛʘʥʝʪʦ ʥʘ 
ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ 21 ʄʆʀ  ʥʘ ʥʘʰʘʪʘ ʩʪʨʘʥʘ ʠ ʪʷ ʱʝ ʩʝ ʩʲʩʪʦʠ ʦʪ 8 ʜʦ 15 
ʘʚʛʫʩʪ 2009 ʛ. ʚ ʇʣʦʚʜʠʚ. 

III. ʅʞʫʧʝʡʰʞʪʣʡ ʨʩʧʚʤʞʥʡ ʨʩʡ ʨʧʝʜʧʫʧʛʣʙʫʙ ʦʙ ʡʠʸʛʞʦʡ ʬʰʞʦʡʯʡ ʨʧ 
ʡʦʭʧʩʥʙʫʡʣʙ ʡ ʡʦʭʧʩʥʙʯʡʧʦʦʡ ʫʞʮʦʧʤʧʜʡʡ. 
ʅʘʡ-ʚʘʞʥʘʪʘ ʮʝʣ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʝ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ, ʫʤʝʥʠʷʪʘ ʠ 

ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʊʝ ʩʪʠʤʫʣʠʨʘʪ ʩʘʤʦʦʙʫʯʝʥʠʝʪʦ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ 
ʩʝ ʷʚʷʚʘʪ ʥʝʛʦʚ ʨʝʛʫʣʘʪʦʨ, ʟʘʱʦʪʦ ʧʦʤʘʛʘʪ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʜʘ ʚʠʜʷʪ ʢʲʜʝ ʩʝ 
ʥʘʤʠʨʘʪ ʠ ʜʦ ʢʘʢʚʦ ʨʘʚʥʠʱʝ ʝ ʜʦʩʪʠʛʥʘʣʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠʤ. ʆʣʠʤʧʠʘʜʠʪʝ 
ʩʣʫʞʘʪ ʠ ʟʘ ʢʦʨʝʢʪʠʚ ʧʨʠ ʦʮʝʥʢʘʪʘ ʠ ʩʘʤʦʦʮʝʥʢʘʪʘ. ʆʙʝʢʪʠʚʥʠʷʪ ʠ ʥʝʟʘʚʠʩʠʤ 
ʭʘʨʘʢʪʝʨ ʥʘ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʨʝʰʝʥʠʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ  ʧʦ ʚʨʝʤʝ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ 
(ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʦʮʝʥʷʚʘʥʝʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʜʠʨʝʢʪʥʦ ʦʪ 
ʣʧʥʨʷʫʳʩʦʙ ʨʩʧʜʩʙʥʙ) ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʪʷʭ ʜʘ ʠʟʤʝʨʷʪ 
ʩʚʦʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʠ ʜʘ ʛʠ ʩʲʧʦʩʪʘʚʷʪ ʩ ʪʝʟʠ ʥʘ ʚʨʲʩʪʥʠʮʠʪʝ ʩʠ. ɺʲʟ 
ʦʩʥʦʚʘ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʠʟʤʝʨʚʘʥʝʪʦ (ʧʨʝʜʩʪʘʚʷʥʝʪʦ) ʩʲʩʪʝʟʘʪʝʣʠʪʝ ʩʘʤʠ 
ʤʦʛʘʪ ʜʘ ʧʨʝʮʝʥʷʪ ʥʠʚʦʪʦ ʥʘ ʩʚʦʠʪʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʘ ʩʣʝʜʦʚʘʪʝʣʥʦ ʜʘ 
ʚʥʝʩʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʨʝʢʮʠʠ ʚ ʧʦ-ʥʘʪʘʪʲʰʥʘʪʘ ʩʠ ʧʦʜʛʦʪʦʚʢʘ ʠ 
ʩʘʤʦʧʦʜʛʦʪʦʚʢʘ. 
ʏʨʝʟ ʦʣʠʤʧʠʘʜʠʪʝ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʷʭ  ʫʯʝʥʠʮʠʪʝ ʧʦʣʫʯʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ 

ʜʘ ʚʠʜʷʪ ʧʣʦʜʦʚʝʪʝ ʥʘ ʩʚʦʷ ʪʨʫʜ ʠ ʜʘ ʜʦʢʘʞʘʪ ʩʝʙʝ ʩʠ. ɿʘʪʦʚʘ, ʢʘʢʪʦ ʧʦʩʦʯʚʘ 
ʧʨʦʬʝʩʦʨ ʉʘʚʘ ɻʨʦʟʜʝʚ  ñʆʣʠʤʧʠʘʜʘʪʘ ʦʩʚʝʥ, ʯʝ ʝ ʬʦʨʤʘ ʥʘ ʦʙʫʯʝʥʠʝ, ʝ ʠ 
ʬʦʨʤʘ ʥʘ ʠʟʷʚʘò [10]. 
ʋʯʘʩʪʠʝʪʦ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚʲʟʧʠʪʘʚʘʪ ʠ ʪʨʝʥʠʨʘʪ ʚʘʞʥʠ 

ʣʠʯʥʦʩʪʥʠ ʢʘʯʝʩʪʚʘ ʢʘʪʦ: ʪʳʧʚʩʙʠʡʫʞʤʦʧʪʫ, ʤʧʜʡʰʞʪʣʧ ʡ ʙʤʜʧʩʡʫʥʡʰʦʧ 
ʥʡʪʤʞʦʞ, ʨʳʩʜʙʛʡʦʙ ʦʙ ʬʥʙ, ʪʛʞʫʣʙʛʡʰʦʧ ʧʩʡʞʦʫʡʩʙʦʞ ʛ ʩʙʠʤʡʰʦʡ 
ʪʡʫʬʙʯʡʡ, ʚʧʩʚʞʦʧʪʫ ʡ ʨʩʞʧʝʧʤʸʛʙʦʞ ʦʙ ʩʙʠʤʡʰʦʡ ʫʩʬʝʦʧʪʫʡ, ʛʡʪʧʣʧ 
ʪʙʥʧʪʳʠʦʙʦʡʞ ʡ ʧʫʜʧʛʧʩʦʧʪʫ. ʊʤʞʝʧʛʙʫʞʤʦʧ ʥʧʟʞʥ ʝʙ ʫʛʳʩʝʡʥ, ʰʞ 
ʧʤʡʥʨʡʙʝʙʫʙ ʞ ʡ ʭʧʩʥʙ ʠʙ ʛʳʠʨʡʫʙʦʡʞ. 
ʆʩʥʦʚʥʠʪʝ ʫʯʘʩʪʥʠʮʠ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘ ʠʟʷʚʝʥʠʪʝ ʠ 

ʪʘʣʘʥʪʣʠʚʠ ʫʯʝʥʠʮʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʥʘʫʢʠ. ɽʜʥʘ ʜʝʬʠʥʠʮʠʷ ʟʘ 

http://www.infoman.musala.com/
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ʪʘʢʠʚʘ ʫʯʝʥʠʮʠ ʝ: ñʀʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʩʘ ʪʝʟʠ, ʢʦʠʪʦ ʩʝ ʧʨʦʷʚʷʚʘʪ ʠʣʠ 
ʧʨʠʪʝʞʘʚʘʪ ʧʦʪʝʥʮʠʘʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʨʦʷʚʠ ʚ ʥʷʢʦʠ ʦʪ ʩʣʝʜʥʠʪʝ 
ʥʘʧʨʘʚʣʝʥʠʷ ï ʦʙʱʦʠʥʪʝʣʝʢʪʫʘʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ, ʩʧʝʮʠʬʠʯʥʘ ʘʢʘʜʝʤʠʯʥʘ 
ʩʧʦʩʦʙʥʦʩʪ, ʪʚʦʨʯʝʩʢʦ ʠʣʠ ʧʨʦʜʫʢʪʠʚʥʦ ʤʠʩʣʝʥʝ, ʣʠʜʝʨʩʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʠ 
ʧʩʠʭʦʤʦʪʦʨʥʘ ʩʧʦʩʦʙʥʦʩʪò [10]. ʇʦʜ ñʚʲʟʤʦʞʥʦʩʪʠò ʥʘ ʝʜʠʥ ʫʯʝʥʠʢ, ʢʦʡʪʦ ʩʝ 
ʛʦʪʚʠ ʠ ʫʯʘʩʪʚʘ ʚ ʦʣʠʤʧʠʘʜʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʨʘʟʙʠʨʘʤʝ ʤʥʦʞʝʩʪʚʦʪʦ ʦʪ 
ʥʝʛʦʚʠʪʝ ʠʙʤʧʟʚʡ, ʝʙʩʚʙ, ʪʨʧʪʧʚʦʧʪʫʡ, ʫʙʤʙʦʫ, ʡʦʫʞʤʞʣʫ, ʡʦʫʞʤʡʜʞʦʫʦʧʪʫ, 
ʠʦʙʦʡʸ, ʬʥʞʦʡʸ, ʧʨʡʫ, ʞʩʬʝʡʯʡʸ, ʦʙʰʞʫʞʦʧʪʫ, ʦʙʜʤʙʪʙ, ʙʣʫʡʛʦʧʪʫ, 
ʨʩʧʦʡʯʙʫʞʤʦʧʪʫ, ʡʦʫʬʡʯʡʸ, ʞʥʧʯʡʧʦʙʤʞʦ ʠʙʩʸʝ, ʛʧʤʞʛʡ ʣʙʰʞʪʫʛʙ ʡ ʛʪʡʰʣʧ 
ʧʦʧʛʙ, ʣʧʞʫʧ ʛ ʞʝʦʙ ʡʤʡ ʝʩʬʜʙ ʪʫʞʨʞʦ ʡʜʩʙʞ ʩʧʤʸ ʠʙ ʬʪʨʞʱʦʧʫʧ ʡʤʡ 
ʦʞʬʪʨʞʱʦʧʫʧ ʥʬ ʨʩʞʝʪʫʙʛʸʦʞ ʦʙ ʧʤʡʥʨʡʙʝʡʫʞ ʡ ʪʳʪʫʞʠʙʦʡʸʫʙ. ʊʫʢ ʩʪʘʚʘ 
ʜʫʤʘ ʥʝ ʟʘ ʚʲʟʤʦʞʥʦʩʪʠ ʠʟʦʙʱʦ, ʘ ʟʘ ʚʲʟʤʦʞʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʫʯʘʩʪʠʷ ʚ 
ʦʣʠʤʧʠʘʜʠ. ʊʘʟʠ ʟʘʙʝʣʝʞʢʘ ʝ ʚʘʞʥʘ, ʟʘʱʦʪʦ ʦʣʠʤʧʠʘʜʠʪʝ ʦʩʚʝʥ ʜʨʫʛʠʪʝ 
ʢʦʤʧʦʥʝʥʪʠ ʠʤʘʪ ʠ ʩʲʩʪʝʟʘʪʝʣʝʥ ʭʘʨʘʢʪʝʨ. ʊʝ ʩʝ ʧʨʦʚʝʞʜʘʪ ʚ ʦʛʨʘʥʠʯʝʥʦ 
ʚʨʝʤʝ, ʟʘ ʢʦʝʪʦ ʥʝ ʚʩʝʢʠ ʫʯʝʥʠʢ ʤʦʞʝ ʜʘ ʩʝ ʠʟʷʚʠ. ʆʩʚʝʥ ʪʦʚʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ 
ʥʘ ʫʯʝʥʠʢʘ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʤʫ ʥʘ ʦʣʠʤʧʠʘʜʠ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʪ ʫʤʝʥʠʷʪʘ ʤʫ ʜʘ 
ʨʝʰʘʚʘ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ. ʄʦʞʝ ʜʘ ʩʝ ʩʣʫʯʠ ʪʘʢʘ, ʯʝ ʩʲʩʪʝʟʘʪʝʣʷʪ ʫʩʧʷʚʘ ʜʘ 
ʩʝ ʩʧʨʘʚʠ ʩ ʥʷʢʦʠ ʦʪ ʟʘʜʘʯʠʪʝ, ʘ ʩ ʜʨʫʛʠ ʥʝ, ʪ.ʝ. ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʩʘ ʚ ʨʝʣʘʮʠʷ 
ʩʲʩ ʩʧʨʘʚʷʥʝʪʦ ʩʲʩ ʟʘʜʘʯʠʪʝ. ʊʘʢʘ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʠ 
ʩʲʩʪʝʟʘʥʠʷʪʘ ʝ ʦʮʝʥʢʘ ʟʘ ʫʯʝʥʠʢʘ, ʘ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʦʮʝʥʢʘʪʘ ʥʘ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʝ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʨʫʛʘ ʦʩʚʝʥ ʦʮʝʥʢʘ ʥʘ ʨʝʰʝʥʠʷʪʘ ʥʘ ʟʘʜʘʯʠʪʝ. 
ʉʣʝʜʦʚʘʪʝʣʥʦ, ʚ ʢʨʘʡʥʘ ʩʤʝʪʢʘ ʥʝʱʘʪʘ ʦʧʠʨʘʪ ʜʦ ʫʤʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʢʘ ʜʘ 
ʨʝʰʘʚʘ ʟʘʜʘʯʠ ʠ ʪʦʚʘ ʧʦʩʪʘʚʷ ʩʝʨʠʦʟʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʩʘʤʠʪʝ ʟʘʜʘʯʠ, ʢʦʠʪʦ 
ʫʯʝʥʠʮʠʪʝ ʨʝʰʘʚʘʪ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ. ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ ʪʝ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʚʲʨʟʘʥʠ 
ʩ ʢʦʥʢʨʝʪʥʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʘ ʦʪ ʜʨʫʛʘ ʜʘ ʦʮʝʥʷʚʘʪ ʘʜʝʢʚʘʪʥʦ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʠ ʩʲʩʪʝʟʘʥʠʷʪʘ. ʊʘʢʘ ʧʨʦʙʣʝʤʲʪ 
ʟʘ ʪʳʝʳʩʟʙʦʡʞʫʧ ʡ ʧʚʞʥʙ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʥʘʥʠʷ ʚʲʚ ʚʨʲʟʢʘ ʩ ʫʩʧʝʰʥʦʪʦ 
ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʪʘʚʘ ʦʩʥʦʚʝʥ ʧʨʦʙʣʝʤ ʟʘ 
ʨʘʟʨʝʰʘʚʘʥʝ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʠʟʷʚʝʥʠʪʝ 
ʫʯʝʥʠʮʠ. 
ʇʨʝʛʣʝʜʲʪ ʥʘ ʟʘʜʘʯʠʪʝ, ʜʘʚʘʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ 

ʦʣʠʤʧʠʘʜʠ, ʧʦʢʘʟʚʘ, ʯʝ ʟʘ ʨʝʰʘʚʘʥʝʪʦ  ʥʘ ʪʝʟʠ ʟʘʜʘʯʠ ʩʝ ʠʟʠʩʢʚʘʪ ʩʝʨʠʦʟʥʠ 
ʧʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʠ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ, ʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʪʝ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʠ ʠ ʙʝʟ ʪʷʭ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʯʠʪʘ ʥʘ ʫʩʧʝʰʥʦ 
ʧʨʝʜʩʪʘʚʷʥʝ. ɽʪʦ ʟʘʱʦ, ʢʨʘʡʥʘʪʘ ʮʝʣ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʪʘʣʘʥʪʣʠʚʠʪʝ ʜʝʮʘ 
ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʥʝ ʝ ʬʦʨʤʠʨʘʥʝ ʥʘ ʤʥʦʞʝʩʪʚʦ ʦʪ 
ʬʨʘʛʤʝʥʪʘʨʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ, ʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʮʷʣʦʩʪʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ 
ʢʫʣʪʫʨʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ɿʘ 
ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʘʟʠ ʮʝʣ ʚʘʞʥʘ ʨʦʣʷ ʠʛʨʘʝ ʪʦʯʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʫʯʝʙʥʦʪʦ 
ʩʲʜʲʨʞʘʥʠʝ, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʧʦʜʘʚʘ ʚ ʢʨʲʞʦʮʠʪʝ ʠ ʰʢʦʣʠʪʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ʈʘʟʙʠʨʘ ʩʝ, ʪʦʚʘ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʩʝ ʧʨʦʤʝʥʷ ʚʲʚ ʚʨʝʤʝʪʦ ʠ 
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ʟʘʚʠʩʠ ʦʪ ʨʘʟʣʠʯʥʠ ʬʘʢʪʦʨʠ. ɺʘʞʥʠ ʟʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʩʝ ʦʢʘʟʚʘʪ 
ʨʘʟʚʠʪʠʝʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʝʭʥʠʢʘ, ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʟʘ 
ʟʘʜʲʣʞʠʪʝʣʥʘ ʠ ʠʟʚʲʥʢʣʘʩʥʘ ʫʯʝʙʥʘ ʜʝʡʥʦʩʪ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʪʝʤʘʪʠʢʘʪʘ ʥʘ 
ʟʘʜʘʯʠʪʝ ʜʘʚʘʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʣʠʤʧʠʘʜʠ ʠ 
ʩʲʩʪʝʟʘʥʠʷ. ʄʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ ʩʣʝʜʥʠʪʝ ʝʛʙ ʠʟʚʦʜʘ: 

1. ʀʙ ʝʙ ʪʞ ʪʨʩʙʛʸʫ ʬʪʨʞʱʦʧ ʪ ʨʧʪʫʙʛʞʦʡʫʞ ʠʙʝʙʰʡ, ʬʰʞʦʡʯʡʫʞ 
ʫʩʸʚʛʙ ʝʙ ʛʤʙʝʞʸʫ ʨʞʩʭʞʣʫʦʧ ʞʠʡʣ ʠʙ ʨʩʧʜʩʙʥʡʩʙʦʞ, ʝʙ ʨʧʠʦʙʛʙʫ 
ʣʤʙʪʡʰʞʪʣʡ ʙʤʜʧʩʡʫʥʡ, ʣʙʣʫʧ ʡ ʝʙ ʡʥʙʫ ʠʙʨʙʪ ʧʫ ʥʦʧʜʧ òʮʛʙʫʣʡó ʨʩʡ 
ʩʞʱʙʛʙʦʞ ʦʙ ʠʙʝʙʰʡ ʨʧ ʡʦʭʧʩʥʙʫʡʣʙ. 

2. ʊʤʞʝ ʣʙʫʧ ʪʞ ʡʠʛʙʝʸʫ ʠʙʝʙʰʡʫʞ ʧʫ ʫʸʮʦʙʫʙ òʧʚʛʡʛʣʙó  (ʪʳʧʫʛʞʫʦʡʸ 
ʫʞʣʪʫ ʣʧʢʫʧ ʨʧʪʫʙʛʸ ʠʙʝʙʰʙʫʙ ʛ ʦʸʣʙʣʛʙ ʩʞʙʤʦʙ ʪʡʫʬʙʯʡʸ), ʪʞ ʧʣʙʠʛʙ, ʰʞ 
ʧʣʧʤʧ 80% ʧʫ ʣʧʦʣʬʩʪʦʡʫʞ ʠʙʝʙʰʡ ʪʞ ʧʫʦʙʪʸʫ ʣʳʥ ʙʤʜʧʩʡʫʥʡʰʦʡ ʨʩʧʚʤʞʥʡ 
ʧʫ ʣʧʥʚʡʦʙʫʧʩʡʣʙʫʙ, ʫʞʧʩʡʸ ʦʙ ʜʩʙʭʡʫʞ, ʣʧʥʨʷʫʳʩʦʙʫʙ ʜʞʧʥʞʫʩʡʸ, ʫʞʧʩʡʸ 
ʦʙ ʡʜʩʡʫʞ, ʫʞʧʩʡʸ ʦʙ ʰʡʪʤʙʫʙ, ʣʧʥʨʷʫʳʩʦʙʫʙ ʫʞʣʪʫʧʧʚʩʙʚʧʫʣʙ ʡ ʝʩ. ʆʙʢ-
ʰʞʪʫʧ ʥʞʫʧʝʡʫʞ, ʪ ʣʧʡʫʧ ʪʞ òʙʫʙʣʬʛʙʫó ʩʞʱʞʦʡʸʫʙ ʦʙ ʠʙʝʙʰʡʫʞ, ʪʙ 
ʩʞʣʬʩʪʡʸ, ʝʡʦʙʥʡʰʦʧ ʧʨʫʡʥʡʩʙʦʞ, ʫʳʩʪʞʦʞ ʪ ʛʩʳʲʙʦʞ ʦʙʠʙʝ, òʩʙʠʝʞʤʸʢ ʡ 
ʛʤʙʝʞʢó, ʨʧʝʮʧʝʡʫʞ ʦʙ ʞʛʩʡʪʫʡʰʦʡʫʞ, òʤʙʣʧʥʡó ʡ ʛʞʩʧʸʫʦʧʪʫʦʡ 
ʙʤʜʧʩʡʫʥʡ ʡ ʝʩ. 
ɺ ʛʦʨʥʠʷ ʩʧʠʩʲʢ ʩʘ ʧʦʩʦʯʝʥʠ ʟʥʘʥʠʷ ʦʪ ʩʝʨʠʦʟʥʠ ʥʘʫʯʥʠ ʜʠʩʮʠʧʣʠʥʠ, ʢʦʠʪʦ 

ʦʙʠʢʥʦʚʝʥʦ ʩʝ ʠʟʫʯʘʚʘʪ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʢʫʨʩʦʚʝ ʠʣʠ ʚ ʩʧʝʮʠʘʣʥʠ ʠʟʙʠʨʘʝʤʠ 
ʜʠʩʮʠʧʣʠʥʠ. ʆʩʥʦʚʥʠʷʪ ʥʞʫʧʝʧʤʧʜʡʰʞʪʣʡ ʧʨʦʙʣʝʤ ʝ ʢʘʢʚʘ ʯʘʩʪ ʦʪ ʥʘʫʯʥʠʪʝ 
ʟʥʘʥʠʷ, ʠʟʫʯʘʚʘʥʠ ʩʝʛʘ ʚ ʋʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠ ʚ ʢʘʢʚʘ ʬʦʨʤʘ ʜʘ ʧʨʝʧʦʜʘʚʘʤʝ 
ʪʝʟʠ ʟʥʘʥʠʷ ʥʘ ʪʘʣʘʥʪʣʠʚʠʪʝ ʫʯʝʥʠʮʠ. ʅʘʧʨʘʚʝʥʠʪʝ ʦʪ ʥʘʩ ʠʟʩʣʝʜʚʘʥʠʷ 
ʧʦʢʘʟʚʘʪ, ʯʝ ʬʰʞʚʦʧʫʧ ʪʳʝʳʩʟʙʦʡʞ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʤʦʞʝ ʜʘ 
ʩʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘ ʚ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ ʪʝʤʠ: 

   1. ʋʞʥʙ: òɹʤʜʧʩʡʫʥʡ ʠʙ ʰʡʪʤʞʦʡ ʨʩʞʪʥʸʫʙʦʡʸó 

   2. ʋʞʥʙ: òɹʤʜʧʩʡʫʥʡ ʠʙ ʪʧʩʫʡʩʙʦʞ ʡ ʫʳʩʪʞʦʞó  

   3. ʋʞʥʙ: òʇʪʦʧʛʦʡ ʣʧʥʚʡʦʙʫʧʩʦʡ ʧʚʞʣʫʡ ʡ ʙʤʜʧʩʡʫʥʡó 

   4. ʋʞʥʙ: òɼʞʧʥʞʫʩʡʰʦʡ ʙʤʜʧʩʡʫʥʡó 

   5. ʋʞʥʙ: òɹʚʪʫʩʙʣʫʦʡ ʪʫʩʬʣʫʬʩʡ ʧʫ ʝʙʦʦʡó 

   6. ʋʞʥʙ: òɻʳʛʞʝʞʦʡʞ ʛ ʫʞʧʩʡʸ ʦʙ ʜʩʙʭʡʫʞó 

   7. ʋʞʥʙ: òɻʳʛʞʝʞʦʡʞ ʛ ʩʙʠʩʙʚʧʫʣʙʫʙ ʡ ʙʦʙʤʡʠʙ ʦʙ ʙʤʜʧʩʡʫʥʡó. 

 ɺ. ʇʪʦʧʛʦʡ ʬʰʞʚʦʡ ʝʞʢʦʧʪʫʡ. 
ɺ ɹʲʣʛʘʨʠʷ ʝʜʠʥ ʧʲʨʚʠ ʦʧʠʪ ʜʘ ʩʝ ʠʟʩʣʝʜʚʘʪ ʫʯʝʙʥʠʪʝ ʜʝʡʥʦʩʪʠ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʝ 
ʥʘʧʨʘʚʝʥ ʦʪ ʧʨʦʬʝʩʦʨ ʉʘʚʘ ɻʨʦʟʜʝʚ ʠ ʂʦʩʪʘ ɻʲʨʦʚ ʚ ʨʘʙʦʪʘʪʘ: ñʆʩʥʦʚʥʠ 
ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘò [4]. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʦʨʛʘʥʠʟʠʨʘʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʫʯʠʣʠʱʝ, 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʪʨʝʥʠʨʘʥʝʪʦ ʥʘ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠ ʠʤʘ 
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ʩʧʝʮʠʬʠʯʝʥ ʭʘʨʘʢʪʝʨ. ʊʦʟʠ ʭʘʨʘʢʪʝʨ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʟʘ 
ʩʲʟʜʘʚʘʥʝ ʥʘ ʪʚʦʨʯʝʩʢʘ ʘʪʤʦʩʬʝʨʘ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʢʦʷʪʦ ʧʦʩʪʝʧʝʥʥʦ 
ʜʘ ʧʨʝʚʨʲʱʘ ʫʯʝʥʠʮʠʪʝ ʚ ʠʟʩʣʝʜʦʚʘʪʝʣʠ. ʊʘʢʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʟʘ ʦʣʠʤʧʠʘʜʠ 
ʦʩʥʦʚʥʠ ʜʝʡʩʪʚʘʱʠ ʣʠʮʘ ʩʘ ʫʯʝʥʠʮʠʪʝ, ʜʦʢʘʪʦ ʫʯʠʪʝʣʷʪ ʦʪ ʧʦʟʠʮʠʷʪʘ ʥʘ ʦʧʠʪʘ 
ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʩʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʧʨʝʜʩʪʘʚʷ ʠʜʝʠʪʝ ʠ ʧʦʩʦʯʚʘ ʚʲʟʤʦʞʥʠʪʝ 
ʧʲʪʠʱʘ ʟʘ ʪʷʭʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. ʀʟʷʚʝʥʠʪʝ ʫʯʝʥʠʮʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʥʘʩʦʯʚʘʥʠ 
ʢʲʤ ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ ʥʝ ʩʘʤʦ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʠʩʣʝʥʝʪʦ, ʥʦ ʠ ʢʲʤ ʧʨʦʮʝʩʘ 
ʥʘ ʦʙʫʯʝʥʠʝ, ʪ.ʝ. ʢʲʤ ʪʙʥʧʧʚʬʰʞʦʡʞ ʡ ʪʙʥʧʨʧʝʜʧʫʧʛʣʙ.  ʆʪ ʪʦʚʘ ʥʝ ʩʣʝʜʚʘ, 
ʯʝ ʧʦʜʛʦʪʦʚʢʘʪʘ ʞ ʤʘʣʦʚʘʞʥʘ. ʅʘʧʨʦʪʠʚ, ʥʘʫʯʥʠʷʪ ʧʦʜʭʦʜ, ʩ ʢʦʡʪʦ ʪʷ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘ, ʡ ʧʦʟʚʦʣʷʚʘ ʜʘ ʫʧʨʘʚʣʷʚʘ ʩʘʤʦʦʙʫʯʝʥʠʝʪʦ ʠ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʜʘ 
ʫʯʘʩʪʚʘ ʘʢʪʠʚʥʦ ʚ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʥʠʚʦʪʦ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ, 
ʢʦʝʪʦ ʝ ʠ ʛʣʘʚʥʘʪʘ ʮʝʣ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʠʟʷʚʝʥʠʪʝ ʫʯʝʥʠʮʠ. ʆʪ ʪʫʢ ʩʣʝʜʚʘ 
ʚʘʞʥʦʩʪʪʘ ʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʜʝʡʥʦʩʪʠʪʝ, ʠʟʚʲʨʰʚʘʥʠ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ. ʊʝ ʩʘ 
ʩʚʲʨʟʘʥʠ ʛʣʘʚʥʦ ʩ ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʧʦʜʙʦʨʘ ʠ ʩʪʨʫʢʪʫʨʠʨʘʥʝʪʦ 
ʥʘ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ, ʢʘʢʪʦ ʠ ʩ ʧʨʠʣʦʞʝʥʠʝʪʦ ʥʘ ʧʦʜʭʦʜʷʱʠ ʤʝʪʦʜʠʯʝʩʢʠ 
ʧʦʜʭʦʜʠ ʠ ʩʨʝʜʩʪʚʘ. 
ʉʯʠʪʘʤʝ, ʯʝ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʝʪʦ ʠ ʦʧʠʩʚʘʥʝʪʦ ʥʘ ʦʩʥʦʚʥʠʪʝ ʫʯʝʙʥʠ 

ʜʝʡʥʦʩʪʠ ʥʘ ʫʯʝʥʠʮʠʪʝ ʠ ʫʯʠʪʝʣʠʪʝ ʚ ʟʘʥʷʪʠʷʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʤʦʞʝ ʜʘ ʩʝ 
ʠʟʧʦʣʟʚʘ ʢʘʪʦ ʩʪʨʘʪʝʛʠʷ ʧʨʠ ʦʙʫʯʝʥʠʝʪʦ ʠ ʱʝ ʧʦʟʚʦʣʠ ʥʘ ʫʯʠʪʝʣʠʪʝ ʜʘ 
ʧʨʝʜʚʠʜʷʪ ʢʘʢʚʦ ʱʝ ʩʪʘʥʝ ʧʦ ʚʨʝʤʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ, ʢʘʢ ʫʯʝʥʠʮʠʪʝ ʱʝ 
ʚʲʟʧʨʠʝʤʘʪ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ ʠ ʢʘʢʚʘ ʘʢʪʠʚʥʦʩʪ ʱʝ ʧʨʝʜʠʟʚʠʢʘ ʪʦʡ ʫ ʪʷʭ.  

 ɺ ʨʘʙʦʪʘʪʘ ʩʠ ñʆʣʠʤʧʠʘʜʠ ʠ ʩʠʥʝʨʛʝʪʠʢʘò [5], ʧʨʦʬʝʩʦʨ ʉʘʚʘ ɻʨʦʟʜʝʚ 
ʧʦʩʦʯʚʘ, ʯʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘʪ 
ʩʣʝʜʥʠʪʝ ʪʝʦʨʝʪʠʯʥʦ ʚʲʟʤʦʞʥʠ ʧʦʜʭʦʜʠ: ʦʙʷʩʥʠʪʝʣʥʦ-ʠʣʶʩʪʨʘʪʠʚʝʥ, 
ʝʚʨʠʩʪʠʯʝʥ (ʪʲʨʩʝʱ) ʠ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʠ. ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʪʝʟʠ ʧʦʜʭʦʜʠ ʤʦʛʘʪ ʜʘ 
ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʩʥʦʚʥʠ ʫʯʝʙʥʠ ʜʝʡʥʦʩʪʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ 
ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʇʦʥʝʞʝ ʥʘ ʩʲʩʪʝʟʘʥʠʷʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, 
ʫʯʝʥʠʮʠʪʝ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ ʩ ʢʦʤʧʶʪʲʨ ʩʤʝ ʦʧʨʝʜʝʣʠʣʠ 8 ʝʪʘʧʘ ʧʨʠ ʨʝʰʘʚʘʥʝ 
ʥʘ ʟʘʜʘʯʘ ʩ ʢʦʤʧʶʪʲʨ. ʊʝʟʠ ʝʪʘʧʠ ʩʘ:  

- ʨʧʪʫʙʦʧʛʣʙ ʦʙ ʠʙʝʙʰʙʫʙ; 

- ʨʧʪʫʩʧʸʛʙʦʞ ʦʙ ʥʧʝʞʤ ʦʙ ʠʙʝʙʰʙʫʙ; 

- ʩʙʠʩʙʚʧʫʣʙ ʦʙ ʙʤʜʧʩʡʫʳʥ ʠʙ ʩʞʱʙʛʙʦʞ ʦʙ ʠʙʝʙʰʙʫʙ; 

- ʨʩʧʛʞʩʣʙ ʦʙ ʛʞʩʦʧʪʫʫʙ ʦʙ ʙʤʜʧʩʡʫʳʥʙ; 

- ʙʦʙʤʡʠ ʦʙ ʙʤʜʧʩʡʫʳʥʙ ʡ ʦʞʜʧʛʙʫʙ ʪʤʧʟʦʧʪʫ; 

- ʩʞʙʤʡʠʙʯʡʸ ʦʙ ʙʤʜʧʩʡʫʳʥʙ ʪ ʨʩʧʜʩʙʥʙ ʦʙ ʞʠʡʣ ʠʙ ʨʩʧʜʩʙʥʡʩʙʦʞ; 

- ʨʩʧʛʞʩʣʙ ʡ ʫʞʪʫʛʙʦʞ ʦʙ ʨʩʧʜʩʙʥʙʫʙ; 

- ʪʳʪʫʙʛʸʦʞ ʦʙ ʝʧʣʬʥʞʦʫʙʯʡʸ. 
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 ʅʘ ʚʩʝʢʠ ʝʪʘʧ ʩʘ ʘʥʘʣʠʟʠʨʘʥʠ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʘʥʠ ʩʲʦʪʚʝʪʥʠ ʫʯʝʙʥʠ 
ʜʝʡʥʦʩʪʠ.  

ɻ. Mʞʫʧʝʡʰʞʪʣʡ ʡʦʪʫʩʬʥʞʦʫʙʩʡʬʥ ʠʙ ʬʨʩʙʛʤʞʦʡʞ ʦʙ ʬʪʨʞʱʦʧʫʧ 
ʨʩʞʝʪʫʙʛʸʦʞ ʦʙ ʧʤʡʥʨʡʙʝʡʫʞ ʰʩʞʠ ʪʡʪʫʞʥʙ ʧʫ ʧʨʧʩʦʡ ʠʙʝʙʰʡ. 

 ʄʦʱʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʧʦ ʜʘʜʝʥʘ 
ʫʯʝʙʥʘ ʜʠʩʮʠʧʣʠʥʘ ʩʘ ʩʠʩʪʝʤʠʪʝ ʦʪ ʫʯʝʙʥʠ ʟʘʜʘʯʠ. ʇʨʘʚʝʥʠ ʩʘ ʨʘʟʣʠʯʥʠ 
ʠʟʩʣʝʜʚʘʥʠʷ ʧʦʩʚʝʪʝʥʠ ʥʘ ʪʘʢʠʚʘ ʩʠʩʪʝʤʠ. ʇʦ-ʛʦʨʝ ʧʨʝʜʩʪʘʚʠʭʤʝ ʧʨʦʝʢʪ ʟʘ 
ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʅʘ ʙʘʟʘʪʘ ʥʘ 
ʩʲʦʪʚʝʪʥʦʪʦ ʫʯʝʙʥʦ ʩʲʜʲʨʞʘʥʠʝ ʩʝ ʧʨʘʚʷʪ ʦʧʠʪʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʠ ʦʪ 
òʧʨʧʩʦʡó ʟʘʜʘʯʠ ï ʪʘʢʠʚʘ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʲʩʪʝʟʘʪʝʣʷʪ ʪʨʷʙʚʘ ʟʘʜʲʣʞʠʪʝʣʥʦ 
ʜʘ ʨʝʰʠ ʧʦ ʚʨʝʤʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ, ʟʘ ʜʘ ʩʠ ʦʩʠʛʫʨʠ ʥʝʦʙʭʦʜʠʤʠʷ ʤʠʥʠʤʫʤ ʦʪ 
ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʟʘ ʫʩʧʝʰʥʦ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ.  
ʇʨʝʟ 1998 ʛ. ʂ. ɻʲʨʦʚ ʠ ɺ. ʇʝʪʢʦʚʘ ʚ [8] ʨʘʟʛʣʝʞʜʘʪ ʧʨʦʙʣʝʤʘ ʟʘ ʩʲʩʪʘʚʷʥʝ 

ʥʘ ʩʠʩʪʝʤʘ ʦʪ ʦʧʦʨʥʠ ʟʘʜʘʯʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚʲʚ ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʫʧʘ ʦʪ 5-8 ʢʣʘʩ. ʀʜʝʷʪʘ ʝ ʜʘ ʩʝ ʩʲʩʪʘʚʷʪ 
ʩʠʩʪʝʤʠ ʦʪ ʟʘʜʘʯʠ, ʧʦʜʨʝʜʝʥʠ ʧʦ ʥʘʨʘʩʪʚʘʱʘ ʪʨʫʜʥʦʩʪ. ʈʝʰʘʚʘʡʢʠ 
ʧʦʩʪʘʚʝʥʠʪʝ ʦʧʦʨʥʠ ʟʘʜʘʯʠ, ʫʯʝʥʠʢʲʪ ʩʝ ʠʟʢʘʯʚʘ ʧʦ ʩʪʲʣʙʠʮʘʪʘ ʥʘ ʟʥʘʥʠʷʪʘ ʠ 
ʫʤʝʥʠʷʪʘ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʫʩʧʝʰʥʦ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 
ʈʘʟʨʘʙʦʪʝʥʠʪʝ ʩʠʩʪʝʤʠ ʠ ʧʦʜʩʠʩʪʝʤʠ ʦʪ ʦʧʦʨʥʠ ʟʘʜʘʯʠ ʜʘʚʘʪ ʚʲʟʤʦʞʥʦʩʪ ʥʘ 
ʩʲʩʪʝʟʘʪʝʣʷ ʜʘ ʠʟʙʝʨʝ ʩʦʙʩʪʚʝʥ ʧʲʪ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʠ. ʀʜʝʠʪʝ ʟʘ ʩʠʩʪʝʤʠʪʝ ʦʪ 
ʪʠʧ ñʩʪʲʣʙʘò ʩʘ ʟʘʠʤʩʪʚʘʥʠ ʦʪ ʉ. ɻʨʦʟʜʝʚ ʠ ʇ. ʂʝʥʜʝʨʦʚ, ʢʦʠʪʦ ʚ [6] ʧʨʝʜʣʘʛʘʪ 
ʧʦʜʦʙʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ. ʉʪʘʪʠʠ 
ʧʦʩʚʝʪʝʥʠ ʥʘ ʩʠʩʪʝʤʠʪʝ ʦʪ ʦʧʦʨʥʠ ʟʘʜʘʯʠ ʩʘ [2] ʠ [7] ʇʨʦʙʣʝʤʲʪ ʟʘ 
ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʥʘ ʩʠʩʪʝʤʥʠʷ 
ʧʦʜʭʦʜ ʩʝ ʨʘʟʛʣʝʞʜʘ ʦʪ ʨʫʩʢʠʷ ʫʯʝʥ ɺ. ʀ. ʂʨʫʧʠʯ. ʊʦʡ ʨʘʟʨʘʙʦʪʚʘ ʠʟʠʩʢʚʘʥʠʷ 
ʢʲʤ ʩʠʩʪʝʤʠʪʝ ʫʯʝʙʥʠ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʝ ʦʩʥʦʚʘʚʘʪ ʥʘ ʩʣʝʜʥʠʪʝ ʧʨʠʥʮʠʧʠ ʥʘ 
ʩʠʩʪʝʤʥʠʷ ʧʦʜʭʦʜ: 

ï ʧʨʠʥʮʠʧ ʥʘ ʮʷʣʦʩʪʥʦʩʪ (ʝʜʠʥʥʦʩʪ) ï ʦʙʝʢʪʲʪ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʥʝʱʦ 
ʮʷʣʦ; 

ï ʧʨʠʥʮʠʧ ʥʘ ʩʣʦʞʥʦʩʪ ï ʠʟʠʩʢʚʘ ʩʝ ʜʘ ʩʝ ʦʪʯʠʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʪʘ ʥʘ 
ʦʙʝʢʪʘ ʩʲʩ ʩʨʝʜʘʪʘ ʠ ʚʲʪʨʝʰʥʠʪʝ ʬʘʢʪʦʨʠ; 

ï ʧʨʠʥʮʠʧ ʥʘ ʦʨʛʘʥʠʟʠʨʘʥʦʩʪ ï ʠʟʠʩʢʚʘ ʩʝ ʜʘ ʩʝ ʦʪʯʠʪʘ ʩʪʨʫʢʪʫʨʥʘʪʘ 
ʧʦʜʨʝʜʝʥʦʩʪ ʥʘ ʦʙʝʢʪʘ; 

ï ʧʨʠʥʮʠʧ ʥʘ ʡʝʨʘʨʭʠʯʥʦʩʪ ï ʠʟʠʩʢʚʘ ʩʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘʪ ʥʝ ʩʘʤʦ 
ʚʨʲʟʢʠʪʝ ʤʝʞʜʫ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʜʘʜʝʥʦ ʨʘʚʥʠʱʝ, ʥʦ ʠ ʚʨʲʟʢʠʪʝ, ʢʦʠʪʦ 
ʩʲʱʝʩʪʚʫʚʘʪ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠʪʝ ʥʠʚʘ ʥʘ ʩʠʩʪʝʤʘʪʘ. 
ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʝʟʠ ʧʨʠʥʮʠʧʠ ʤʦʞʝʤ ʜʘ ʬʦʨʤʫʣʠʨʘʤʝ ʩʣʝʜʥʠʪʝ ʦʙʱʠ 

ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʩʠʩʪʝʤʠʪʝ ʦʪ ʟʘʜʘʯʠ ʚ ʫʯʠʣʠʱʥʘʪʘ ʠʥʬʦʨʤʘʪʠʢʘ: 

1) ʉʠʩʪʝʤʠʪʝ ʦʪ ʫʯʝʙʥʠ ʟʘʜʘʯʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʩʲʩʪʦʷʪ ʦʪ ʢʦʥʢʨʝʪʥʠ 
ʟʘʜʘʯʠ, ʥʘʩʦʯʝʥʠ ʢʲʤ ʧʦʩʪʠʛʘʥʝ ʥʘ ʦʙʦʙʱʝʥʠ ʮʝʣʠ ʥʘ ʫʯʝʙʥʘʪʘ ʜʝʡʥʦʩʪ. 
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2) ɺʩʷʢʘ ʩʠʩʪʝʤʘ ʦʪ ʫʯʝʙʥʠ ʟʘʜʘʯʠ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʩʚʦʡʩʪʚʦʪʦ 
ʩʪʨʫʢʪʫʨʥʘ ʧʲʣʥʦʪʘ. ʉʠʩʪʝʤʠʪʝ ʦʪ ʟʘʜʘʯʠ, ʧʦʩʪʨʦʝʥʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʩʠʩʪʝʤʥʠʷ 
ʧʨʠʥʮʠʧ ʥʘ ʮʷʣʦʩʪʥʦʩʪ ʧʦʚʠʰʘʚʘʪ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʬʘʢʪʦʨʘ 
ʚʨʝʤʝ. ʆʩʥʦʚʥʠʪʝ ʜʝʡʥʦʩʪʠ, ʩ ʢʦʠʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʠʢʦʥʦʤʠʷ ʥʘ ʫʯʝʙʥʦʪʦ ʚʨʝʤʝ, 
ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʬʦʨʤʠʨʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ ʥʘ ʜʘʜʝʥʦ 
ʨʘʚʥʠʱʝ, ʩʘ: 

1. ʥʘʤʘʣʷʚʘʥʝ ʥʘ ʥʝʦʧʨʘʚʜʘʥʦ ʛʦʣʝʤʠʷ ʙʨʦʡ ʟʘʜʘʯʠ ʦʪ ʩʠʩʪʝʤʘʪʘ ʩ 
ʤʠʥʠʤʘʣʥʘ ʩʣʦʞʥʦʩʪ; 

2. ʩ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʜʘ  ʩʝ ʫʚʝʣʠʯʘʚʘ ʠ ʪʝʭʥʠʷ 
ʙʨʦʡ; 

3. ʟʘʜʘʯʠʪʝ ʚ ʩʠʩʪʝʤʘʪʘ ʜʘ ʩʝ ʘʨʘʥʞʠʨʘʪ ʧʦ ʩʪʝʧʝʥ ʥʘ ʩʣʦʞʥʦʩʪ ʠ  ʥʠʚʦ 
ʥʘ ʧʨʦʙʣʝʤʥʦʩʪ. 
 

3) ʚʩʷʢʘ ʩʠʩʪʝʤʘ ʦʪ ʫʯʝʙʥʠ ʟʘʜʘʯʠ ʪʨʷʙʚʘ ʜʘ ʦʩʠʛʫʨʷʚʘ ʧʦʩʪʝʧʝʥʥʦ 
ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʩʣʦʞʥʦʩʪʪʘ, ʘ ʥʘ ʚʩʷʢʦ ʥʠʚʦ ʥʘ ʩʣʦʞʥʦʩʪ ʠ ʧʦʩʪʝʧʝʥʥʦ 
ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʥʦʩʪʪʘ. 
ʑʝ ʧʦʷʩʥʠʤ ʥʘʧʠʩʘʥʦʪʦ ʧʦ-ʛʦʨʝ ʩ ʢʦʥʢʨʝʪʝʥ ʧʨʠʤʝʨ. ɽʜʥʘ ʦʧʦʨʥʘ ʟʘʜʘʯʘ 

ʦʪ ʪʝʤʘʪʘ ñɸʣʛʦʨʠʪʤʠ ʟʘ ʯʠʩʣʝʥʠ ʧʨʝʩʤʷʪʘʥʠʷò ʝ: òɽʙ ʪʞ ʪʳʪʫʙʛʡ ʨʩʧʜʩʙʥʙ 
ʠʙ ʦʙʥʡʩʙʦʞ ʦʙ  ʛʪʡʰʣʡ ʨʩʧʪʫʡ ʝʞʤʡʫʞʤʡ ʦʙ ʝʙʝʞʦʧ ʞʪʫʞʪʫʛʞʦʧ ʰʡʪʤʧ n.ó 
ʅʘ ʙʘʟʘʪʘ ʥʘ ʪʘʟʠ ʦʧʦʨʥʘ ʟʘʜʘʯʘ ʩʝ ʠʟʠʩʢʚʘ ʦʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʲʩʪʘʚʷʪ 
ʧʨʦʛʨʘʤʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʧʲʨʚʠʪʝ n ʪʳʛʳʩʱʞʦʡ ʰʡʪʤʙ, ʪ.ʝ. ʪʘʢʠʚʘ ʢʦʠʪʦ ʩʘ 
ʨʘʚʥʠ ʥʘ ʩʫʤʘʪʘ ʥʘ ʚʩʠʯʢʠ ʩʚʦʠ ʜʝʣʠʪʝʣʠ, ʙʝʟ ʩʘʤʦʪʦ ʯʠʩʣʦ. ʅʘʧʨʠʤʝʨ: 
6=1+2+3 ʝ ʝʜʥʦ ʩʲʚʲʨʰʝʥʦ ʯʠʩʣʦ. ʊʫʢ ʤʦʞʝ ʜʘ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʨʝʢʨʘʩʥʘ 
ʤʝʞʜʫʧʨʝʜʤʝʪʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘʪʘ, ʢʘʪʦ ʩʝ 
ʘʥʘʣʠʟʠʨʘ ʠʩʪʦʨʠʷʪʘ ʥʘ ʩʲʚʲʨʰʝʥʠʪʝ ʯʠʩʣʘ. ʀʟʚʝʩʪʥʦ ʝ, ʯʝ ʜʦʩʝʛʘ ʩʘ ʦʪʢʨʠʪʠ 
ʤʘʣʢʦ ʥʘ ʙʨʦʡ ʩʲʚʲʨʰʝʥʠ ʯʠʩʣʘ ʠ ʨʝʜʠʮʘʪʘ ʦʪ ʪʷʭ  ʥʘʨʘʩʪʚʘ ʤʥʦʛʦ ʙʲʨʟʦ: 6, 
28, 496, 8128, 33550336, 8589869056,.... ʊʘʢʘ, ʢʦʛʘʪʦ ʫʯʝʥʠʮʠʪʝ ʩʘ ʚ ʥʘʯʘʣʥʠʷ 
ʩʪʘʜʠʡ ʥʘ ʧʦʜʛʦʪʦʚʢʘ ʪʝ ʤʦʛʘʪ ʜʘ ʨʝʰʘʚʘʪ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ ʩ ʜʠʨʝʢʪʝʥ 
ʘʣʛʦʨʠʪʲʤ, ʪ.ʝ. ʜʘ ʧʨʦʚʝʨʷʚʘʪ ʟʘ ʚʩʷʢʦ ʝʩʪʝʩʪʚʝʥʦ ʯʠʩʣʦ n=1,2,3,éʜʘʣʠ ʝ 
ʩʲʚʲʨʰʝʥʦ ʠʣʠ ʥʝ, ʠʟʧʦʣʟʚʘʡʢʠ ʦʧʦʨʥʘʪʘ ʟʘʜʘʯʘ ʟʘ ʥʘʤʠʨʘʥʝ ʥʘ ʜʝʣʠʪʝʣʠʪʝ 
ʥʘ ʜʘʜʝʥʦ ʯʠʩʣʦ. ʆʢʘʟʚʘ ʩʝ, ʯʝ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʫʯʝʥʠʮʠʪʝ ʥʝ ʤʦʛʘʪ ʜʘ ʥʘʤʝʨʷʪ 
ʧʦʚʝʯʝ ʦʪ ʧʝʪʦʪʦ ʩʲʚʲʨʰʝʥʦ ʯʠʩʣʦ ʟʘ ʨʘʟʫʤʥʦ ʠʟʯʠʩʣʠʪʝʣʥʦ ʚʨʝʤʝ ʥʘ ʨʘʙʦʪʘ 
ʥʘ ʢʦʤʧʶʪʲʨʘ. ʅʘ ʩʣʝʜʚʘʱ ʝʪʘʧ ʦʪ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ï ʢʦʛʘʪʦ ʩʘ ʚ 
ʛʦʨʥʠʪʝ ʫʯʠʣʠʱʥʠ ʢʣʘʩʦʚʝ ʨʝʰʘʚʘʤʝ ʦʪʥʦʚʦ ʧʦʩʪʘʚʝʥʘʪʘ ʟʘʜʘʯʘ, ʢʘʪʦ ʩʝ 
ʦʙʨʲʱʘʤʝ ʢʲʤ ʤʘʪʝʤʘʪʠʯʝʩʢʘʪʘ ʥʘʫʢʘ ʠ ʧʦ-ʪʦʯʥʦ ʢʲʤ ʠʟʚʝʩʪʥʘʪʘ ʪʝʦʨʝʤʘ ʥʘ 
ʆʡʣʝʨ: ɸʢʦ 2p -1 ʝ ʧʨʦʩʪʦ, ʪʦ 2p-1.(2p-1) ʝ ʩʲʚʲʨʰʝʥʦ. ʊʘʢʘ ʩʝ ʜʦʩʪʠʛʘ ʜʦ 
ʨʩʧʚʤʞʥʙ ʩ ʥʘʤʠʨʘʥʝʪʦ ʥʘ ʪ.ʥ. ʄʝʨʩʝʥʦʚʠ ʧʨʦʩʪʠ ʯʠʩʣʘ, ʪ.ʝ. ʪʘʢʠʚʘ ʧʨʦʩʪʠ 
ʯʠʩʣʘ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚʲʚ ʚʠʜʘ  2p -1, ʢʲʜʝʪʦ ʩ ʝ ʧʨʦʩʪʦ ʯʠʩʣʦ. 
ʉʝʛʘ ʧʲʢ ʚʲʟʥʠʢʚʘ ʨʩʧʚʤʞʥ ʨʩʡ ʨʩʧʜʩʙʥʡʩʙʦʞʫʧ, ʟʘʱʦʪʦ ʜʦʨʠ ʧʨʠ ʤʘʣʢʠ 
ʩʪʦʡʥʦʩʪʠ  ʥʘ  ʩ, ʪʲʨʩʝʥʠʪʝ  ʩʲʚʲʨʰʝʥʠ ʯʠʩʣʘ  ʥʘʜʭʚʲʨʣʷʪ ʤʘʢʩʠʤʘʣʥʘʪʘ 
ʜʦʧʫʩʪʠʤʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʪʘʥʜʘʨʪʥʠʪʝ ʮʝʣʦʯʠʩʣʝʥʠ ʪʠʧʦʚʝ ʥʘ ʝʟʠʮʠʪʝ ʟʘ 
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ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʘʣʘʛʘ ʩʝ ʜʘ ʩʝ ʩʲʟʜʘʚʘʪ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʨʦʛʨʘʤʥʠ ʤʦʜʫʣʠ, ʩ 
ʧʦʤʦʱʘ ʥʘ ʢʦʠʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʦʧʝʨʘʮʠʠ ʩ ʪ.ʥ. òʜʧʤʞʥʡó ʮʝʣʠ ʯʠʩʣʘ. ʊʦʟʠ 
ʧʨʠʤʝʨ ʥʘʛʣʝʜʥʦ ʧʦʢʘʟʚʘ ʢʘʢ ʩʧʘʟʚʘʡʢʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʩʠʩʪʝʤʠʪʝ ʦʪ ʟʘʜʘʯʠ, 
ʤʦʞʝʤ ʜʘ ʫʚʝʣʠʯʘʚʘʤʝ ʧʦʩʪʝʧʝʥʥʦ ʩʣʦʞʥʦʩʪʪʘ ʥʘ ʟʘʜʘʯʘʪʘ, ʘ ʥʘ ʚʩʷʢʦ ʥʠʚʦ ʥʘ 
ʩʣʦʞʥʦʩʪ ʜʘ ʦʩʠʛʫʨʷʚʘʤʝ ʠ ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʥʦʩʪʪʘ. ʉ ʪʦʟʠ 
ʧʨʠʤʝʨ ʩʝ ʧʦʢʘʟʚʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʘ ʦʪ ʧʨʠʣʘʛʘʥʝ ʥʘ ʩʧʠʨʘʣʦʚʠʜʥʠʷ ʧʦʜʭʦʜ ʚ 
ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʩʲʦʙʨʘʟʷʚʘʥʝʪʦ ʩ ʚʲʟʨʘʩʪʦʚʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʫʯʝʥʠʮʠʪʝ.  

ɺʘʞʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʩʠʩʪʝʤʠʪʝ ʦʪ ʟʘʜʘʯʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠʤʘ ʢʦʨʝʢʪʥʦʪʦ 
ʬʦʨʤʫʣʠʨʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʪʝʢʩʪʦʚʝ. ʄʦʞʝʤ ʜʘ ʧʦʩʪʘʚʠʤ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ 
ʢʲʤ ʬʦʨʤʫʣʠʨʦʚʢʘʪʘ ʥʘ ʟʘʜʘʯʠʪʝ ʟʘ ʦʣʠʤʧʠʘʜʠ ʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ: 

1) ɿʘʜʘʯʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʦʧʠʩʘʥʘ ʢʘʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʟʘʜʘʥʠʷ, 
ʢʦʠʪʦ ʫʯʝʥʠʢʲʪ ʪʨʷʙʚʘ ʜʘ ʧʨʦʛʨʘʤʠʨʘ; 

2) ɿʘʜʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʪʦʯʥʦ ʬʦʨʤʫʣʠʨʘʥʠ (ʙʝʟ ʜʚʫʩʤʠʩʣʠʮʠ); 
3) ɿʘʜʘʥʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʩʲʦʙʨʘʟʝʥʠ ʩ ʚʨʝʤʝʪʦ ʟʘ ʪʷʭʥʦʪʦ 

ʠʟʧʲʣʥʝʥʠʝ, ʢʘʪʦ ʩʝ ʚʟʝʤʘʪ ʧʦʜ ʚʥʠʤʘʥʠʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʠ ʚʲʟʨʘʩʪʪʘ ʥʘ 
ʫʯʝʥʠʮʠʪʝ; 

4) ɺ ʟʘʜʘʯʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʘ ʧʦʩʦʯʝʥʠ ʧʨʠʤʝʨʥʠ ʚʭʦʜʥʠ ʜʘʥʥʠ ʠ 
ʩʲʦʪʚʝʪʥʠʪʝ ʠʟʭʦʜʥʠ ʨʝʟʫʣʪʘʪʠ. 

 ɸʚʪʦʨʲʪ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʩʙʠʩʙʚʧʫʡʤ ʪʡʪʫʞʥʙ ʧʫ ʧʨʧʩʦʡ ʠʙʝʙʰʡ, 
ʧʦʩʪʨʦʝʥʘ ʥʘ ʛʦʨʥʠʪʝ ʧʨʠʥʮʠʧʠ, ʩʲʩʪʦʷʱʘ ʩʝ ʦʪ 128 ʠʙʝʙʰʡ. ɽʜʥʘ ʚʲʟʤʦʞʥʦʩʪ 
ʟʘ ʙʲʜʝʱʠ ʤʝʪʦʜʠʯʝʩʢʠ  ʨʘʟʨʘʙʦʪʢʠ ʝ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʧʦʜʩʠʩʪʝʤʠ ʦʪ 
ʦʧʦʨʥʠ ʟʘʜʘʯʠ ʧʦ ʪʝʤʠʪʝ ʦʪ ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʥʘ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. 

ɼ. ʀʙ ʧʤʡʥʨʡʙʝʡʫʞ ʨʧ ʡʦʭʧʩʥʙʯʡʧʦʦʡ ʫʞʮʦʧʤʧʜʡʡ 

ʅʘʡ-ʨʘʥʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʠʟʷʚʝʥʠ ʠ ʪʘʣʘʥʪʣʠʚʠ ʫʯʝʥʠʮʠ ʦʪ ɹʲʣʛʘʨʠʷ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʨʘʙʦʪʢʘʪʘ ʠ ʟʘʱʠʪʘʪʘ ʥʘ 
ʨʝʬʝʨʘʪʠ (ʧʨʦʝʢʪʠ). ʇʲʨʚʠʪʝ ʫʯʝʥʠʯʝʩʢʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠ ʢʦʥʬʝʨʝʥʮʠʠ ʩʝ 
ʧʨʦʚʝʞʜʘʪ ʚ ʩʨʝʜʘʪʘ ʥʘ ʩʝʜʝʤʜʝʩʝʪʪʝ ʛʦʜʠʥʠ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ. ɺ ʧʨʦʜʲʣʞʝʥʠʝ 
ʥʘ 30 ʜʧʝʡʦʡ ʪʘʢʠʚʘ ʢʦʥʬʝʨʝʥʮʠʠ ʩʝ ʧʨʦʚʝʞʜʘʪ ʠ ʜʦ ʜʥʝʩ. ʇʫ 2003 ʜʧʝʡʦʙ 
ʄʆʅ ʦʨʛʘʥʠʟʠʨʘ ʥʘʮʠʦʥʘʣʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ɿʘ 
ʫʯʘʩʪʠʝ ʚ ʥʝʷ ʩʝ ʜʦʧʫʩʢʘʪ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ ʨʘʟʨʘʙʦʪʚʘʪ ʠ ʟʘʱʠʪʘʚʘʪ ʩʦʙʩʪʚʝʥʠ 
ʧʨʦʝʢʪʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʢʨʲʛʦʚʝ ʥʘ ʦʣʠʤʧʠʘʜʘʪʘ. ɹʨʦʷʪ ʥʘ ʫʯʘʩʪʚʘʱʠʪʝ ʫʯʝʥʠʮʠ 
ʚ ʪʘʟʠ ʦʣʠʤʧʠʘʜʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʨʘʩʪʝ. ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʟʘ ʫʯʘʩʪʠʝ ʚ 
ʥʘʮʠʦʥʘʣʥʘʪʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʀʊ ʧʨʝʟ 2008 ʛ., ʩʘ ʨʝʛʠʩʪʨʠʨʘʥʠ ʥʘʜ 1500 
ʫʯʘʩʪʥʠʮʠ, ʢʦʠʪʦ ʧʨʝʜʩʪʘʚʷʪ ʥʘʜ 1000 ʧʨʦʝʢʪʘ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʱʝ ʩʝ 
ʧʨʦʚʝʜʝ ʠ ʦʣʠʤʧʠʘʜʘ ʧʦ ʀʊ ʟʘ ʫʯʝʥʠʮʠ ʦʪ ʨʞʫʡ ʝʧ ʪʞʝʥʡ ʢʣʘʩ. ʋʚʝʣʠʯʘʚʘ ʩʝ 
ʙʨʦʷʪ ʥʘ ʥʞʟʝʬʦʙʩʧʝʦʡʫʞ ʦʣʠʤʧʠʘʜʠ ʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʀʊ.  
ɸʚʪʦʨʲʪ ʥʘ ʥʘʩʪʦʷʱʠʷ ʜʦʢʣʘʜ ʝ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʤʥʦʛʦ ʫʯʝʥʠʯʝʩʢʠ 

ʨʝʬʝʨʘʪʠ ʠ ʧʨʦʝʢʪʠ ʧʨʝʟ ʧʝʨʠʦʜʘ 1980ï2004 ʛ. ʅʘ ʙʘʟʘʪʘ ʥʘ ʥʘʪʨʫʧʘʥʠʷ ʦʧʠʪ 
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ʤʦʞʝʤ ʜʘ ʪʚʲʨʜʠʤ, ʯʝ ʝʜʥʘ ʯʘʩʪ ʦʪ ʧʨʦʝʢʪʠʪʝ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 
ʩʘ ʩʝʨʠʦʟʥʠ ʥʘʫʯʥʠ ʠʣʠ ʥʘʫʯʥʦ-ʧʨʠʣʦʞʥʠ ʧʨʦʠʟʚʝʜʝʥʠʷ. ɿʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ 
ʝʜʠʥ ʧʨʦʝʢʪ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ ʟʥʘʥʠʷ, ʧʦʩʪʦʷʥʩʪʚʦ, ʫʤʝʥʠʷ 
ʟʘ ʦʬʦʨʤʷʥʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʨʘʟʨʘʙʦʪʢʘʪʘ, ʢʘʪʦ ʨʘʙʦʪʘʪʘ ʤʦʞʝ ʜʘ ʧʨʦʜʲʣʞʠ 
ʤʝʩʝʮʠ ʠ ʜʦʨʠ ʛʦʜʠʥʠ. ʊʘʟʠ ʜʝʡʥʦʩʪ ʢʦʥʪʨʘʩʪʠʨʘ ʩ ʫʯʘʩʪʠʝʪʦ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʟʘ 
ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ, ʥʘ ʢʦʠʪʦ ʚ ʨʘʤʢʠʪʝ ʥʘ 5 
ʯʘʩʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʝʰʘʪ ʥʷʢʦʣʢʦ ʟʘʜʘʯʠ. ʆʧʠʪʲʪ ʧʦʢʘʟʚʘ, ʯʝ ʠʤʘ ʤʥʦʛʦ 
ʫʯʝʥʠʮʠ, ʢʦʠʪʦ ʧʦʨʘʜʠ ʩʚʦʷ ʭʘʨʘʢʪʝʨ ʠ ʧʩʠʭʠʯʝʩʢʠ ʦʩʦʙʝʥʦʩʪʠ ʥʝ ʤʦʛʘʪ ʜʘ 
ʨʝʘʛʠʨʘʪ ʙʲʨʟʦ ʠ ʫʩʧʝʰʥʦ ʜʘ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ ʥʘ ʦʣʠʤʧʠʘʜʠ. ɿʘ ʩʤʝʪʢʘ ʥʘ ʪʦʚʘ 
ʪʝ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʮʝʣʝʥʘʩʦʯʝʥʦ ʜʲʣʛʦ ʚʨʝʤʝ ʧʦ ʜʘʜʝʥ ʧʨʦʙʣʝʤ ʠ ʜʘ 
ʧʦʣʫʯʘʚʘʪ ʜʦʙʨʠ ʥʘʫʯʥʠ ʨʝʟʫʣʪʘʪʠ. ʊʝʟʠ ʫʯʝʥʠʮʠ ʤʥʦʛʦ ʯʝʩʪʦ ʩʘʤʠ 
ʬʦʨʤʫʣʠʨʘʪ ʠ ʠʟʩʣʝʜʚʘʪ ʨʘʟʣʠʯʥʠ ʭʠʧʦʪʝʟʠ, ʠʟʫʯʘʚʘʪ ʥʘʧʨʘʚʝʥʦʪʦ ʦʪ ʜʨʫʛʠ 
ʧʨʝʜʠ ʪʷʭ ʚ ʜʘʜʝʥʘ ʦʙʣʘʩʪ ʠ ʥʘʢʨʘʷ ʥʘʤʠʨʘʪ ʦʨʠʛʠʥʘʣʝʥ ʧʦʜʭʦʜ ʟʘ ʨʝʰʘʚʘʥʝ 
ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʦʪ ʜʨʫʛ ʠʣʠ ʦʪ ʩʘʤʠʪʝ ʪʷʭ ʟʘʜʘʯʘ. ʉʪʘʚʘ ʜʫʤʘ ʟʘ ʫʯʝʥʠʮʠ ʩʲʩ 
ʩʢʣʦʥʥʦʩʪ ʢʲʤ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʜʝʡʥʦʩʪò. ʆʪʢʨʠʚʘʥʝʪʦ ʠ ʛʨʠʞʘʪʘ ʟʘ ʫʯʝʥʠʮʠ ʩ 
ʪʘʢʠʚʘ ʩʧʦʩʦʙʥʦʩʪʠ ʝ ʚʘʞʥʘ ʤʠʩʠʷ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʢʨʲʞʦʮʠ ʠ ʰʢʦʣʠ, ʟʘ 
ʨʘʙʦʪʘ ʩ ʠʟʷʚʝʥʠ ʠ ʪʘʣʘʥʪʣʠʚʠ ʫʯʝʥʠʮʠ, ʟʘʱʦʪʦ ʪʲʢʤʦ ʩʨʝʜ ʪʷʭ ʩʘ ʬʫʩʞʱʦʡʫʞ 
ʚʳʤʜʙʩʪʣʡ ʬʰʞʦʡ. ʆʙʠʢʥʦʚʝʥʦ ʫʯʝʥʠʮʠ ʦʪ ʪʦʟʠ ʪʠʧ ʩʝ ʥʘʩʦʯʚʘʪ ʢʲʤ 
ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʧʨʦʝʢʪʠ ʧʦ ʀʊ. 
ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʛʦʣʷʤʦʪʦ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘ ʧʨʦʝʢʪʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ 

ʤʦʞʝʤ ʜʘ ʦʧʨʝʜʝʣʠʤ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʝʪʘʧʠ ʧʨʠ ʠʟʛʦʪʚʷʥʝʪʦ ʠʤ. ʅʘ ʬʠʛ. 1 ʝ 
ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʥʘ ʦʩʥʦʚʥʠʪʝ ʝʪʘʧʠ ʠ ʜʝʡʥʦʩʪʠ ʧʨʠ ʠʟʛʦʪʚʷʥʝ ʥʘ ʫʯʝʥʠʯʝʩʢʠ 
ʧʨʦʝʢʪʠ.  

ʍʡʜ. 1 

ʆʉʅʆɺʅʀ 
ɽʊɸʇʀ 

ʀɿʉʃɽɼʆɺɸʊɽʃʉʂʀ 

ʇʈʆɹʃɽʄ 

ʂɸʃɽʅɼɸʈʅʆ 

ʇʃɸʅʀʈɸʅɽ 

ʆʌʆʈʄʗʅɽ ʅɸ 

ʈɽɿʋʃʊɸʊʀʊɽ 

ʇʈɽɼʉʊɸɺʗʅɽ 

ʇʈɽɼ ʂʆʄʀʉʀʗ 

ʌʆʈʄʋʃʀʈʆɺʂɸ 

ʈʒʂʆɺʆɼʀʊɽʃ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 80 

ʇʦʜʨʦʙʥʦ ʪʝʟʠ ʦʩʥʦʚʥʠ ʝʪʘʧʠ ʩʘ ʦʧʠʩʘʥʠ ʦʪ ʘʚʪʦʨʘ ʚ ʨʘʙʦʪʘʪʘ: 
ñʈʘʟʨʘʙʦʪʢʘʪʘ ʥʘ ʧʨʦʝʢʪʠ (ʨʝʬʝʨʘʪʠ) ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠïʦʩʥʦʚʥʘ ʜʝʡʥʦʩʪ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʠʟʷʚʝʥʠ ʠ ʪʘʣʘʥʪʣʠʚʠ 
ʫʯʝʥʠʮʠò [9]. 
ʉʣʝʜ ʢʘʪʦ ʢʦʤʧʶʪʲʨʥʠʪʝ ʧʨʦʛʨʘʤʠ ʩʘ  ʩʪʘʥʘʣʠ ʦʙʝʢʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʠ 

ʪʲʨʛʦʚʩʢʘ ʜʝʡʥʦʩʪ ʝ ʟʘʧʦʯʥʘʣʦ ʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʦʮʝʩʠʪʝ ʟʘ  ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ 
ʢʘʯʝʩʪʚʝʥ ʩʦʬʪʫʝʨ.  ʊʘʢʘ ʝ ʚʲʟʥʠʢʥʘʣʦ ʪʦʚʘ, ʢʦʝʪʦ ʥʘ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢ ʩʝ ʥʘʨʠʯʘ 
ñSoftware Engineeringò, a ʥʘ ʙʲʣʛʘʨʩʢʠ ʝʟʠʢ ʩʝ ʧʨʝʚʝʞʜʘ ʢʘʪʦ ñʉʦʬʪʫʝʨʥʠ 
ʪʝʭʥʦʣʦʛʠʠò. ʆʩʥʦʚʥʠʪʝ ʤʝʪʦʜʠʢʠ ʚ ʩʦʬʪʫʝʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʤʦʛʘʪ ʫʩʧʝʰʥʦ ʜʘ 
ʩʝ ʧʨʠʣʘʛʘʪ ʠ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠ ʧʦ ʀʊ.  
ʉʧʦʨʝʜ ʥʘʩ ʝ ʨʘʟʫʤʥʦ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʦʧʠʪ ʟʘ ʩʠʥʭʨʦʥʠʟʠʨʘʥʝ ʥʘ 
ʪʝʨʤʠʥʦʣʦʛʠʷʪʘ ʠ ʤʝʪʦʜʠʪʝ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʦʬʪʫʝʨʥʠ ʧʨʦʝʢʪʠ ʦʪ ʫʯʝʥʠʮʠ ʠ 
ʧʨʦʬʝʩʠʦʥʘʣʠʩʪʠ. 
ʇʨʘʢʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʫʩʧʝʭʲʪ ʥʘ ʜʘʜʝʥ ʧʨʦʝʢʪ ʟʘʚʠʩʠ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʠ 

ʦʪ ʢʘʯʝʩʪʚʘʪʘ ʥʘ ʨʲʢʦʚʦʜʠʪʝʣʷ ʤʫ. ɿʘ ʨʲʢʦʚʦʜʠʪʝʣʠ ʥʘ ʫʯʝʥʠʮʠ ʨʘʟʨʘʙʦʪʚʘʱʠ 
ʧʨʦʝʢʪʠ ʧʦ ʀʊ ʝ ʨʘʟʫʤʥʦ ʜʘ ʙʲʜʘʪ ʧʦʜʙʠʨʘʥʠ ʭʦʨʘ ʩ ʠʥʬʦʨʤʘʪʠʯʥʦ 
ʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʘʢʪʠʯʝʩʢʠʷʪ ʦʧʠʪ ʚ ʨʘʟʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʩʦʬʪʫʝʨ ʝ ʩʲʱʝʩʪʚʝʥʦ 
ʧʨʝʜʠʤʩʪʚʦ. ʇʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʠʟʠʩʢʚʘʥʠʷ ʩʝ ʜʦʧʲʣʚʘʪ ʦʪ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 
ʣʠʜʝʨʩʢʠ ʢʘʯʝʩʪʚʘ, ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʫʤʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʢʘʪʦ ʩʛʦʚʦʨʯʠʚʦʩʪ, ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʦʮʝʥʷʚʘʥʝ ʥʘ ʥʦʚʠ ʠʜʝʠ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ 
ʧʦʜʭʦʜʷʱ ʤʠʢʨʦʢʣʠʤʘʪ ʚ ʝʢʠʧʘ.  
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ʃʤʷʰʧʛʡ ʝʬʥʡ:  ʉʲʩʪʝʟʘʥʠʷ ʠ ʦʣʠʤʧʠʘʜʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʤʦʪʠʚʘʮʠʷ, 
ʥʘʮʠʦʥʘʣʥʠ ʣʘʛʝʨ-h ʢʦʣʠ, XXI ʤʝʞʜʫʥʘʨʦʜʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ 

ʉʞʠʷʥʞ:  ɺ ʩʪʘʪʠʷʪʘ ʩʧʦʜʝʣʷʤʝ ʝʜʠʥ ʧʦʜʭʦʜ, ʢʦʡʪʦ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ ʚ 
ʆʄɻòɸʢʘʜ. ʂʠʨʠʣ ʇʦʧʦʚò, ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʯʨʝʟ 
ʫʯʘʩʪʠʝ ʥʘ ʫʯʝʥʠʮʠ  ʚ ʨʘʟʣʠʯʥʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʊʦʟʠ ʧʦʜʭʦʜ ʝ 
ʨʝʘʣʥʘ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʩʲʟʥʘʪʝʣʥʦʩʪʪʘ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ʇʨʠ ʫʯʘʩʪʠʝ ʚ ʩʲʩʪʝʟʘʥʠʷ ʯʨʝʟ ʜʦʩʪʦʡʥʦ ʩʲʨʝʚʥʦʚʘʥʠʝ, ʥʘʡ-
ʜʦʙʨʠʪʝ ʫʯʝʥʠʮʠ ʟʘʝʤʘʪ ʩʚʦʝʪʦ ʤʷʩʪʦ ʩʨʝʜ  ʩʲʫʯʝʥʠʮʠʪʝ ʩʠ ʠ ʪʘʢʘ ʤʦʛʘʪ ʜʘ 
ʧʨʝʮʝʥʷʪ ʥʠʚʦʪʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʩʠ.. 

ʆʩʚʝʥ, ʯʝ ʩʝ ʯʫʚʩʪʚʘʪ ʦʮʝʥʝʥʠ, ʩʲʩʪʝʟʘʪʝʣʠʪʝ ʩʲʟʜʘʚʘʪ ʨʝʘʣʥʠ ʢʦʥʪʘʢʪʠ 
ʩʲʩ ʩʲʫʯʝʥʠʮʠʪʝ ʩʠ ʦʪ ʩʪʨʘʥʘʪʘ. ɿʘ ʪʷʭ ʩʝ ʦʪʢʨʠʚʘ ʨʝʘʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 
ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʪʝʭʥʠʷ ʪʨʫʜ,  ʩʧʦʤʘʛʘʪ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʩʪʨʝʩʘ ʦʪ ʩʣʝʜʚʘʱʠ 
ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʠʟʷʚʠ ʥʘ ʫʯʝʥʠʮʠʪʝ. ʏʨʝʟ ʩʲʩʪʝʟʘʥʠʷʪʘ  ʩʝ  
ʩʲʟʜʘʚʘ ʘʪʤʦʩʬʝʨʘ ʟʘ ʢʦʥʪʘʢʪʠ ʤʝʞʜʫ  ʤʣʘʜʠ ʠʥʬʦʨʤʘʪʠʮʠ, ʰʢʦʣʠ ʠ 
ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʪʝʟʠ ʩʨʝʜʠ ʠʟ ʮʷʣʘʪʘ ʩʪʨʘʥʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʦʪʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ. 

ʄʦʪʠʚʘʮʠʷʪʘ ʟʘ ʧʦ ʜʦʙʨʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷʪʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʚ ʯʘʩʪʥʦʩʪ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʩʝ ʟʘʩʠʣʚʘ ʠ ʦʪ ʩʲʟʜʘʣʘʪʘ ʩʝ 
ʚʲʪʨʝʰʥʘ ʢʦʥʢʫʨʝʥʮʠʷ ʤʝʞʜʫ ʫʯʝʥʠʮʠʪʝ ʛʦʪʚʝʱʠ ʩʝ ʟʘ ʦʣʠʤʧʠʘʜʠ ʠ 
ʩʲʩʪʝʟʘʥʠʷ. 

ʊʝʟʠ ʥʷʢʦʣʢʦ ʧʨʝʜʧʦʩʪʘʚʢʠ ʩʘ ʠʥʜʠʢʘʪʦʨ ʢʦʡʪʦ ʧʦʢʘʟʚʘ, ʯʝ ʩʲʩʝʟʘʥʠʷʪʘ ʠ 
ʦʣʠʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʩʘ ʥʝʦʙʭʦʜʠʤʦʩʪ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʠ 
ʥʠʚʦʪʦ ʥʘ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʧʦ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

  

ʁʠʤʧʟʞʦʡʞ: ʆʙʨʘʟʮʦʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʠʤʥʘʟʠʷ ñɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚò 
ʚ ʇʣʦʚʜʠʚ ʝ ʝʜʥʦ ʦʪ ʚʦʜʝʱʠʪʝ ʫʯʠʣʠʱʘ ʚ ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʘʪʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʘʪʘ 
ʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʫʯʝʥʠʮʠ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʠ ʧʨʠʨʦʜʦʥʘʫʯʝʥ ʧʨʦʬʠʣ. ʇʨʝʟ 
38- ʛʦʜʠʰʥʘʪʘ ʠʩʪʦʨʠʷ ʛʠʤʥʘʟʠʷʪʘ ʝ ʧʨʠʤʝʨ ʚ ʦʙʨʘʟʦʚʘʪʝʣʥʘʪʘ ʥʠ ʩʠʩʪʝʤʘ ʟʘ 
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ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʦʪʣʠʯʥʦ ʧʦʜʛʦʪʚʝʥʠ ʚʲʟʧʠʪʘʥʠʮʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ, 
ʠʥʬʦʨʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ ʜʨʫʛʠ ʥʘʫʢʠ. ɿʘ ʪʦʚʘ ʢʨʘʪʢʦ 
ʩʲʱʝʩʪʚʫʚʘʥʝ ʦʪ ʆʄɻʠʤʘ 19 ʫʯʘʩʪʥʠʢʘ ʚ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʦʣʠʤʧʠʘʜʠ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ, ʢʘʪʦ ʚʩʠʯʢʠ ʩʘ ʟʘʚʦʶʚʘʣʠ ʤʝʜʘʣʠ. ɿʘ ʪʝʟʠ ʫʩʧʝʭʠ ʠʤʘ ʨʝʜʠʮʘ 
ʦʙʝʢʪʠʚʥʠ ʧʨʠʯʠʥʠ. ɽʜʥʘ ʦʪ ʪʷʭ ʝ ʩʲʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʪʨʘʜʠʮʠʦʥʥʦ ʩʠʣʥʠ 
ʰʢʦʣʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʆʄɻ. ɺ ʛʠʤʥʘʟʠʷʪʘ 
ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʠ ʝʢʩʧʝʨʠʤʝʥʪʠʨʘʪ ʤʝʪʦʜʠʢʠ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʪʘʣʘʥʪʣʠʚʠ ʠ 
ʠʟʷʚʝʥʠ ʜʝʮʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ. ʄʦʞʝ ʜʘ ʩʝ ʩʯʠʪʘ, ʯʝ ʧʲʨʚʦʪʦ ʚ 
ʩʪʨʘʥʘʪʘ, ʘ ʥʘʡ-ʚʝʨʦʷʪʥʦ ʠ ʚ ʩʚʝʪʘ, ʤʝʪʦʜʠʯʝʩʢʦ ʨʲʢʦʚʦʜʩʪʚʦ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 
ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʝ [1], ʢʘʪʦ ʘʚʪʦʨʠʪʝ ɸʩʝʥ ʈʘʭʥʝʚ, ʂʦʩʪʘ 
ɻʲʨʦʚ ʠ ʆʛʥʷʥ ɻʘʚʨʘʠʣʦʚ ʩʘ ʫʯʠʪʝʣʠ ʚ ʛʠʤʥʘʟʠʷʪʘ.  ɺ ʆʄɻ ʘʢʪʠʚʥʦ ʩʝ 
ʠʟʧʦʣʟʚʘʪ ʫʯʝʙʥʠʪʝ ʧʨʦʛʨʘʤʠ ʠ ʩʠʩʪʝʤʠ ʦʪ ʟʘʜʘʯʠ, ʨʘʟʨʘʙʦʪʝʥʠ ʦʪ ʂʦʩʪʘ ɻʲʨʦʚ 
ʚ  [2] ʠ  [3], 

ɼʨʫʛʘ ʚʘʞʥʘ ʧʨʠʯʠʥʘ ʟʘ ʫʩʧʝʭʠʪʝ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ ʆʄɻ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʀʊ ʝ ʧʦʜʜʲʨʞʘʥʘʪʘ ʦʪ ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʫʯʠʣʠʱʝʪʦ ʣʠʥʠʷ ʥʘ 
ʧʦʩʪʦʷʥʥʦ ʦʙʥʦʚʷʚʘʥʝ ʠ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʪʝʭʥʠʢʘ. 
ʈʲʢʦʚʦʜʩʪʚʦʪʦ ʧʦʣʘʛʘ ʛʨʠʞʠ ʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ ʥʘ 
ʨʲʢʦʚʦʜʠʪʝʣʠʪʝ ʥʘ ʰʢʦʣʠ ʟʘ ʨʘʙʦʪʘ ʩ ʠʟʷʚʝʥʠ ʫʯʝʥʠʮʠ. ʊʝ ʧʦʩʪʦʷʥʥʦ ʫʯʘʩʪʚʘʪ 
ʚ ʤʝʪʦʜʠʯʝʩʢʠ ʩʝʤʠʥʘʨʠ, ʰʢʦʣʠ, ʢʘʪʦ ʯʘʩʪ ʦʪ ʪʷʭ ʩʘ ʠ ʯʣʝʥʦʚʝ ʥʘ 
ʅʘʮʠʦʥʘʣʥʠʪʝ ʢʦʤʠʩʠʠ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʈʝʧʫʙʣʠʢʘʥʢʠʪʝ ʦʣʠʤʧʠʘʜʠ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ. 

 

 ɺ ʤʦʤʝʥʪʘ ʚ ʆʄɻ ʩʘ ʷʩʥʦ ʠʟʨʘʟʝʥʠ ʩʣʝʜʥʠʪʝ ʪʝʥʜʝʥʮʠʠ: 

ü ʜʝʮʘʪʘ, ʟʘʧʠʩʘʣʠ ʩʝ ʜʘ ʫʯʘʪ ʧʨʠ ʥʘʩ, ʩʘ ʩʠʣʥʦ ʤʦʪʠʚʠʨʘʥʠ ʠ ʥʝ ʩʝ 
ʟʘʜʦʚʦʣʷʚʘʪ ʩʘʤʦ ʩ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʠʷ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ; 

ü ʦʯʘʢʚʘʥʠʷʪʘ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʧʦʜʛʦʪʦʚʢʘ, ʢʦʷʪʦ ʜʘ 
ʦʙʚʲʨʟʚʘ ʫʯʝʥʠʮʠʪʝ ʩ ʙʲʜʝʱʘ ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʘ ʧʨʦʬʝʩʠʷ ʚ ʩʝʛʘʰʥʠʪʝ 
ʧʘʟʘʨʥʠ ʫʩʣʦʚʠʷ; 

ü ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʰʢʦʣʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ. ɺ ʪʷʭ ʩʝ 
ʧʦʜʛʦʪʚʷʪ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ ʩʝ ʠʟʷʚʷʚʘʪ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʤʘʪʝʤʘʪʠʢʘʪʘ ʠ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ï ʦʩʥʦʚʥʠ ʧʨʦʬʠʣʠʨʘʱʠ ʧʨʝʜʤʝʪʠ ʚ ʆʄɻ.  

ʋʯʝʥʠʮʠʪʝ ʦʪ ʆʄɻ ʫʯʘʩʪʚʘʪ ʧʦʩʪʦʷʥʥʦ ʚ ʨʘʟʣʠʯʥʠ ʥʘʮʠʦʥʘʣʥʠ ʩʲʩʪʝʟʘʥʠʷ 
ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ: 

× ʅʘʮʠʦʥʘʣʝʥ ʝʩʝʥʝʥ ʪʫʨʥʠʨ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʝʟ ʤʝʩʝʮ ʥʦʝʤʚʨʠ 

× ɿʠʤʥʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʨʘʟʥʠʮʠ, ʧʨʝʟ ʤʝʩʝʮ ʬʝʚʨʫʘʨʠ  

× ʅʘʮʠʦʥʘʣʥʘʪʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ: 

-  ʦʙʱʠʥʩʢʠ ʢʨʲʛ, ʤʝʩʝʮ ʷʥʫʘʨʠ;  

-  ʦʙʣʘʩʪʝʥ ʢʨʲʛ, ʤʝʩʝʮ ʤʘʨʪ; 

-  ʥʘʮʠʦʥʘʣʝʥ ʢʨʲʛ, ʤʝʩʝʮ ʤʘʡ; 
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× ʅʘʮʠʦʥʘʣʝʥ ʧʨʦʣʝʪʝʥ ʪʫʨʥʠʨ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ, ʤʝʩʝʮ ʶʥʠ. 

ʅʘʰʠʪʝ ʚʲʟʧʠʪʘʥʠʮʠ ʚʟʝʤʘʪ ʘʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʚ ʧʨʦʚʝʞʜʘʥʠʪʝ ʝʞʝʛʦʜʥʦ ʚ 
ʆʄɻ ʥʘʮʠʦʥʘʣʥʠ ʪʫʨʥʠʨʠ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ Ăɼʠʤʦ ʄʘʣʝʰʢʦʚò ʠ 
Ăʈʫʤʝʥ ɻʨʦʟʜʘʥʦʚò. ʊʝ ʩʘ ʝʜʠʥʩʪʚʝʥʠʪʝ ʩʲʩʪʝʟʘʥʠʷ ʚ ɹʲʣʛʘʨʠʷ, ʧʨʠ ʢʦʠʪʦ 
ʫʯʘʩʪʥʠʮʠʪʝ ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ ʝʜʥʦʚʨʝʤʝʥʥʦ ʧʦ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ. 
ʏʨʝʟ ʪʷʭ ʩʝ ʩʲʟʜʘʚʘ  ʘʪʤʦʩʬʝʨʘ ʟʘ ʢʦʥʪʘʢʪʠ ʤʝʞʜʫ  ʤʣʘʜʠ ʤʘʪʝʤʘʪʠʮʠ ʠ 
ʠʥʬʦʨʤʘʪʠʮʠ, ʰʢʦʣʠ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʪʝʟʠ ʩʨʝʜʠ ʠʟ ʮʷʣʘʪʘ ʩʪʨʘʥʘ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʢʦʤʧʶʪʲʨʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠ ʤʘʪʝʤʘʪʠʢʘʪʘ. 

ʋʯʘʩʪʠʝʪʦ ʚ ʨʘʟʣʠʯʥʠʪʝ ʩʲʩʪʝʟʘʥʠʷ ʧʦʚʠʰʘʚʘ ʥʠʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ. ʋʯʝʥʠʮʠʪʝ ʦʪ ʆʄɻ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʠʟʚʲʥʢʣʘʩʥʠ 
ʬʦʨʤʠ ʥʘ ʨʘʙʦʪʘ. ʇʨʘʚʷʪ ʛʦ, ʟʘʱʦʪʦ ʠʤ  ʭʘʨʝʩʚʘ ʠ ʠʤ ʜʦʩʪʘʚʷ ʫʜʦʚʦʣʩʪʚʠʝ ʜʘ 
ʨʝʰʘʚʘʪ ʟʘʜʘʯʠ. ʄʦʞʝ ʜʘ ʩʝ ʢʘʞʝ, ʯʝ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ ʠʤ ʩʪʘʚʘ ʥʝʱʦ ʢʘʪʦ 
ʭʦʙʠ. ʉʲʟʜʘʜʝʥʠʪʝ ʰʢʦʣʠ ʠ ʟʘ ʧʦ-ʛʦʣʝʤʠʪʝ ʫʯʝʥʠʮʠ ʩʧʦʩʦʙʩʪʚʫʚʘʪ ʟʘ 
ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʠ ʜʦʨʘʟʚʠʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʟʥʘʥʠʷ ʧʦʣʫʯʝʥʠ ʚ 
ʟʘʜʲʣʞʠʪʝʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ..  

ʆʩʥʦʚʥʠʪʝ ʮʝʣʠ ʥʘ ʠʟʚʲʥʢʣʘʩʥʦʪʦ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʆʄɻ ʩʘ: 

V ʈʘʟʰʠʨʷʚʘʥʝ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʠʟʷʚʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ 
ʫʯʘʩʪʠʝ ʚ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʲʩʪʝʟʘʥʠʷ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 

V ʈʘʟʚʠʪʠʝ ʥʘ ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ ʫ ʫʯʝʥʠʮʠʪʝ. ʆʙʦʛʘʪʷʚʘʥʝ ʥʘ 
ʪʝʭʥʠʪʝ ʧʦʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ. ɸʥʘʣʠʟʠʨʘʥʝ ʠ ʦʩʤʠʩʣʷʥʝ ʥʘ 
ʥʷʢʦʠ ʨʝʰʝʥʠʷ ʥʘ ʩʲʩʪʝʟʘʪʝʣʥʠ ʟʘʜʘʯʠ. ʋʩʚʦʷʚʘʥʝ ʥʘ ʩʪʘʥʜʘʨʪʥʠ 
ʘʣʛʦʨʠʪʤʠʯʥʠ ʤʝʪʦʜʠ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʫʤʝʥʠʷ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʠʤ ʚ ʥʦʚʠ ʟʘʜʘʯʠ.  

V ʈʘʟʚʠʪʠʝ ʥʘ ʢʨʝʘʪʠʚʥʦʪʦ ʤʠʩʣʝʥʝ, ʧʨʠʣʘʛʘʥʝ ʥʘ ʪʚʦʨʯʝʩʪʚʦ ʧʨʠ 
ʨʝʰʘʚʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠ ʟʘʜʘʯʠ. ʇʨʦʚʦʢʠʨʘʥʝ ʥʘ ʤʠʩʣʝʥʝʪʦ ʩ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ 
ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠ ʙʲʨʟʦʜʝʡʩʪʚʠʝʪʦ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ. 

V ʇʦʣʫʯʘʚʘʪ ʥʘ ʤʦʨʘʣʥʘ ʠ ʝʤʦʮʠʦʥʘʣʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʦʩʪ ʦʪ ʧʦʣʦʞʝʥʠʷ 
ʪʨʫʜ; 

V ʀʟʛʨʘʞʜʘʪ ʥʘ ʩʘʤʦʜʠʩʮʠʧʣʠʥʘ, ʫʧʦʨʠʪʦʩʪ, ʩʧʦʨʪʝʥ ʜʫʭ ʠ ʩʪʨʝʤʝʞ ʟʘ 
ʩʘʤʦʦʙʨʘʟʦʚʘʥʝ.  

ɺ ʆʄɻ ʨʝʘʣʝʥ ʫʩʧʝʭ ʥʘ ʩʲʩʪʝʟʘʥʠʷ ʠ ʦʣʠʤʧʠʘʜʠ ʧʦʩʪʠʛʘʪ ʫʯʝʥʠʮʠ, ʢʦʠʪʦ 
ʧʦʩʝʱʘʚʘʪ ʰʢʦʣʠʪʘ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʠʣʠ ʩʝ ʟʘʥʠʤʘʚʘʪ ʠʥʜʠʚʠʜʫʘʣʥʦ. ʉʘʤʦ ʩ 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʦʪ ʯʘʩʦʚʝʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʝ ʪʨʫʜʥʦ ʜʘ ʩʝ ʦʯʘʢʚʘʪ ʚʠʩʦʢʠ 
ʧʦʩʪʠʞʝʥʠʷ ʚ ʥʘʮʠʦʥʘʣʥʠ ʩʲʩʪʝʟʘʥʠʷ.  ʅʘʰʝʪʦ ʦʙʷʩʥʝʥʠʝ ʟʘ ʪʦʚʘ ʝ, ʯʝ ʟʘ ʝʜʠʥ 
ʯʘʩ ʤʦʞʝ ʜʘ ʩʝ ʨʝʰʠ ʥʝ ʧʦʚʝʯʝ ʦʪ ʝʜʥʘ ʦʙʠʢʥʦʚʝʥʘ ʟʘʜʘʯʘ (ʦʙʷʩʥʝʥʠʝ ʥʘ 
ʘʣʛʦʨʠʪʲʤ, ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʠʟʘʮʠʷ ʠ ʥʘʩʪʨʦʡʢʘ), ʟʘ ʟʘʜʘʯʘ ʜʘʚʘʥʘ ʥʘ 
ʦʣʠʤʧʠʘʜʠ ʩʘ ʥʝʦʙʭʦʜʠʤʠ ʧʦʥʝ ʜʚʘ ʯʘʩʘ ʠʣʠ ʧʦʚʝʯʝ. 

ʉ ʮʝʣ ʜʘ ʥʘʧʨʘʚʠʤ ʘʥʘʣʠʟ ʥʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʠʟʚʲʥʢʣʘʩʥʘʪʘ ʨʘʙʦʪʘ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʧʨʦʚʝʜʦʭʤʝ ʘʥʢʝʪʘ ʩʨʝʜ ʫʯʝʥʠʮʠʪʝ ʦʪ ʆʄɻ. 
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ɸʥʘʣʠʟʲʪ ʥʘ ʥʘʧʨʘʚʝʥʘʪʘ ʘʥʢʝʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʥʘʡ-ʛʦʣʷʤʘ ʟʘʩʣʫʛʘ ʟʘ 

ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʟʘ ʩʲʩʪʝʟʘʥʠʷ ʠʤʘʪ ʩʲʟʜʘʜʝʥʠʪʝ ʰʢʦʣʠ ʟʘ ʠʟʷʚʝʥʠ 
ʫʯʝʥʠʮʠʠ ʝʩʪʝʩʪʚʝʥʦ ʠ ʫʯʠʪʝʣʠʪʝ ʧʨʝʧʦʜʘʚʘʱʠ ʚ ʪʝʟʠ ʰʢʦʣʠ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʚʩʝʢʠ ʩʲʩʪʝʟʘʪʝʣ ʟʘʚʠʩʠ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʪ 
ʩʘʤʦʧʦʜʛʦʪʦʚʢʘʪʘ. ɺ ʢʨʘʡʥʘ ʩʤʝʪʢʘ, ʫʯʝʥʠʮʠʪʝ ʩʘ ʨʘʚʥʦʧʨʘʚʥʠ ʚ ʧʨʦʮʝʩʘ ʥʘ 
ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʫʩʧʝʰʥʦʪʦ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠ ʟʥʘʥʠʷ ʟʘʚʠʩʠ ʥʘʡ-ʚʝʯʝ ʦʪ ʪʷʭ. 
ʇʦʜʛʦʪʦʚʢʘʪʘ ʥʝ ʤʦʞʝ ʦʪ ʩʘʤʦ ʩʝʙʝ ʩʠ ʜʘ ʩʲʟʜʘʜʝ ʜʦʙʲʨ ʧʨʦʛʨʘʤʠʩʪ ʠ 
ʠʥʬʦʨʤʘʪʠʢ, ʘ ʦʱʝ ʧʦ-ʤʘʣʢʦ ʩʲʩʪʝʟʘʪʝʣ. ʅʘ ʧʲʨʚʦ ʤʷʩʪʦ ʝ ʚʘʞʥʦ 
ʦʪʥʦʰʝʥʠʝʪʦ ʠ ʤʦʪʠʚʠʨʘʥʝʪʦ ʥʘ ʚʩʝʢʠ ʫʯʝʥʠʢ. 

ʅʧʫʡʛʙʯʡʸʫʙ ʝ ʜʚʠʞʝʱʘʪʘ ʩʠʣʘ, ʢʦʷʪʦ ʩʪʦʠ ʟʘʜ ʚʩʠʯʢʠ ʜʝʡʩʪʚʠʷ ʥʘ 
ʫʯʝʥʠʮʠʪʝ. ʊʷ ʚʢʣʶʯʚʘ ʮʝʣʝʚʘ ʥʘʩʦʯʝʥʦʩʪ ʥʘ ʧʦʚʝʜʝʥʠʝʪʦ ʠ ʠʟʠʩʢʚʘ 
ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʷʢʘ ʠ ʩʚʦʝʚʨʝʤʝʥʥʘ ʚʨʲʟʢʘ ʤʝʞʜʫ ʮʝʣʝʥʘʩʦʯʝʥʠʪʝ 
ʜʝʡʩʪʚʠʷ ʠ ʧʦʩʪʠʛʥʘʪʠʪʝ ʨʝʟʫʣʪʘʪʠ.  

ʈʝʟʫʣʪʘʪʠ ʦʪ ʥʘʧʨʘʚʝʥʘ ʘʥʢʝʪʘ, ʧʨʦʚʝʜʝʥʘ ʩ ʫʯʝʥʠʮʠ ʦʪ ʆʄɻ ʦʪ 5-12 ʢʣʘʩ, 
ʢʘʪʦ ʥʝ ʚʩʠʯʢʠ ʦʪ ʪʷʭ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʠʟʚʲʥʢʣʘʩʥʠ ʬʦʨʤʠ ʥʘ 
ʨʘʙʦʪʘ. 

http://bg.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BB%D0%B0
http://bg.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B2%D0%B5%D0%B4%D0%B5%D0%BD%D0%B8%D0%B5
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ɸʥʘʣʠʟʲʪ ʦʪ ʥʘʧʨʘʚʝʥʘʪʘ ʘʥʢʝʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʦʩʥʦʚʥʠʪʝ ʬʘʢʪʦʨʠ, ʢʦʠʪʦ 
ʤʦʪʠʚʠʨʘʪ ʫʯʝʥʠʮʠʪʝ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʠʥʬʦʨʤʘʪʠʢʘ ʠʟʚʲʥʢʣʘʩʥʦ ʩʘ 
ʙʲʜʝʱʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʠʪʝ, ʢʦʠʪʦ ʜʘʚʘ ʪʘʟʠ ʦʙʣʘʩʪ, ʫʯʘʩʪʠʝʪʦ ʚ 
ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʲʩʪʝʟʘʥʠʷ ,  ʫʯʠʪʝʣʠʪʝ ʦʪ ʰʢʦʣʠʪʝ ʠ 
ʬʠʥʘʥʩʦʚʦʪʦ ʦʙʝʟʧʠʯʘʚʘʥʝ. 

ɺʩʝʠʟʚʝʩʪʥʦ ʝ, ʯʝ ʭʦʨʘʪʘ ʚʲʨʰʘʪ ʧʦ-ʫʩʧʝʰʥʦ ʨʘʙʦʪʘ, ʢʦʷʪʦ ʠʤ ʜʦʩʪʘʚʷ 
ʫʜʦʚʦʣʩʪʚʠʝ. ɿʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ, ʝʜʠʥ ʩʲʩʪʝʟʘʪʝʣ ʪʨʷʙʚʘ ʜʘ ʭʘʨʝʩʚʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠ ʜʘ ʨʘʟʙʠʨʘ ʟʘʱʦ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʥʝʷ, ʜʘ ʫʩʝʱʘ ʠʥʪʫʠʪʠʚʥʦ, ʯʝ 
ʚʲʨʰʠ ʧʨʘʚʠʣʥʦʪʦ ʥʝʱʦ, ʯʝ ʚ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʠʤʘ ʩʤʠʩʲʣ. ʊʦʚʘ ʝ ʤʦʞʝ ʙʠ 
ʝʜʠʥʩʪʚʝʥʘʪʘ ʧʨʠʯʠʥʘ, ʧʦʨʘʜʠ ʢʦʷʪʦ ʯʦʚʝʢ ʤʦʞʝ ʜʘ ʧʦʩʚʝʪʠ ʪʦʣʢʦʚʘ ʤʥʦʛʦ 
ʚʨʝʤʝ ʠ ʫʩʠʣʠʷ ʚ ʝʜʥʘ ʥʘʩʦʢʘ. ʉʲʩ ʩʠʛʫʨʥʦʩʪ ʪʦʚʘ ʞʝʣʘʥʠʝ ʙʠʚʘ ʧʦʜʣʘʛʘʥʦ ʥʘ 
ʠʟʧʠʪʘʥʠʷ ʤʥʦʛʦ ʧʲʪʠ ʩ ʪʝʯʝʥʠʝ ʥʘ ʚʨʝʤʝʪʦ ʠ ʝ ʦʪ ʦʩʦʙʝʥʘ ʚʘʞʥʦʩʪ 
ʩʲʩʪʝʟʘʪʝʣʠʪʝ ʜʘ ʫʤʝʷʪ ʜʘ ʛʦ ʟʘʱʠʪʘʚʘʪ. 

ʊʨʲʧʢʘʪʘ ʝ ʥʝʚʝʨʦʷʪʥʘ, ʦʩʦʙʝʥʦ ʧʨʝʜʠ ʩʲʩʪʝʟʘʥʠʝ, ʠ ʚʩʠʯʢʠ ʫʯʘʩʪʥʠʮʠ ʩʘ  
ʟʘʨʝʜʝʥʠ ʩʲʩ ʩʧʦʨʪʝʥ ʜʫʭ ʠ ʘʤʙʠʮʠʠ. ʆʩʚʝʥ ʯʝ ʩʝ ʙʦʨʷʪ ʧʦʤʝʞʜʫ ʩʠ, ʥʘ 
ʥʘʮʠʦʥʘʣʥʠʪʝ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠʪʝ ʩʲʩʪʝʟʘʥʠʷ ʪʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʩʪʘʚʷʪ 
ʫʯʠʣʠʱʝʪʦ, ʛʨʘʜʘ ʠ ʜʲʨʞʘʚʘʪʘ ʩʠ, ʢʦʝʪʦ ʝ ʛʦʣʷʤʘ ʯʝʩʪ, ʥʦ ʠ ʛʦʣʷʤʘ 
ʦʪʛʦʚʦʨʥʦʩʪ. ʀʤʝʥʥʦ ʪʦʚʘ ʤʦʪʠʚʠʨʘ  ʥʘʰʠʪʝ ʫʯʝʥʠʮʠ - ʜʘ ʧʦʢʘʞʘʪ ʥʘ ʚʩʠʯʢʠ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʘ ʩʝʙʝ ʩʠ, ʢʘʢʚʦ ʤʦʛʘʪ. 

ʇʨʝʟ ʥʘʩʪʦʷʱʘʪʘ 2009 ʛ. ʚ ʇʣʦʚʜʠʚ ʱʝ ʩʝ ʧʨʦʚʝʜʝ ʝʜʥʦ ʠʟʢʣʶʯʠʪʝʣʥʦ 
ʚʘʞʥʦ ʩʲʩʪʝʟʘʥʠʝ ï XXI ʄʝʞʜʫʥʘʨʦʜʥʘʪʘ ʦʣʠʤʧʠʘʜʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ɿʘ ʥʘʩ ʝ 
ʦʛʨʦʤʥʘ ʯʝʩʪ ʜʘ ʩʤʝ ʜʦʤʘʢʠʥʠ ʥʘ ʪʘʢʦʚʘ ʛʨʘʥʜʠʦʟʥʦ ʩʲʙʠʪʠʝ. ʊʨʷʙʚʘ, 
ʝʩʪʝʩʪʚʝʥʦ, ʚʩʠʯʢʦ ʜʘ ʝ ʥʘ ʥʠʚʦ, ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʜʘ ʝ ʙʣʝʩʪʷʱʘ, ʙʲʣʛʘʨʩʢʠʪʝ 
ʫʯʘʩʪʥʠʮʠ ʜʘ ʜʘʜʘʪ ʚʩʠʯʢʦ ʦʪ ʩʝʙʝ ʩʠ ʠ ʜʘ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʜʦʩʪʦʡʥʦ, ʟʘʱʦʪʦ 
ʩʝʛʘ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʚʩʠʯʢʠ ʱʝ ʙʲʜʝ ʥʘʩʦʯʝʥʦ ʠʤʝʥʥʦ ʢʲʤ ʪʷʭ. ɺ ʢʦʥʪʝʢʩʪʘ ʥʘ 
ʜʝʡʥʦʩʪʠʪʝ ʥʘ ʩʚʝʪʦʚʥʘʪʘ ʦʣʠʤʧʠʘʜʘ ʠ ʧʦ-ʪʦʯʥʦ ʟʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ 
ʥʠ ʦʪʙʦʨ ʩʝ ʧʨʦʚʝʞʜʘʪ ʥʘʮʠʦʥʘʣʥʠ ʣʘʛʝʨ- ʰʢʦʣʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ.  ʋʯʝʥʠʮʠʪʝ, 
ʢʦʠʪʦ ʫʯʘʩʪʚʘʪ ʚ ʰʢʦʣʘʪʘ ʧʦʣʫʯʘʚʘʪ ʩʧʝʮʠʘʣʥʘ ʧʦʢʘʥʘ ʟʘ ʫʯʘʩʪʠʝ ʦʪ ʄʆʅ ʠ 
ʥʘʮʠʦʥʘʣʥʘʪʘ ʢʦʤʠʩʠʷ ʟʘ ʠʟʚʲʥʢʣʘʩʥʘ ʨʘʙʦʪʘ. ʇʦʢʘʥʘʪʘ ʩʝ ʧʦʣʫʯʘʚʘ ʥʘ ʙʘʟʘ 
ʧʦʢʘʟʘʥʦ ʚʠʩʦʢʦ ʤʘʡʩʪʦʨʩʪʚʦ ʚ ʩʲʩʪʝʟʘʪʝʣʥʦʪʦ ʧʨʦʛʨʘʤʠʨʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ 
ʩʲʩʪʝʟʘʥʠʷ ʠ ʦʣʠʤʧʠʘʜʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʉʲʱʝʩʪʚʫʚʘ ʥʘʮʠʦʥʘʣʥʘ ʨʘʥʛʣʠʩʪʘ 
ʥʘ ʩʲʩʪʝʟʘʪʝʣʠʪʝ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ. ʊʦʯʥʦ ʯʨʝʟ ʪʘʟʠ ʨʘʥʛʣʠʩʪʘ ʩʲʚʩʝʤ 
ʢʘʪʝʛʦʨʠʯʥʦ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʲʨʚʠʪʝ ʜʝʩʝʪ ʚʲʚ ʚʩʷʢʘ ʩʲʩʪʝʟʘʪʝʣʥʘ ʛʨʫʧʘ, ʢʦʠʪʦ 
ʩʝ ʛʦʪʚʷʪ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʣʘʛʝʨ-h ʢʦʣʠ. ʆʄɻ ʠʤʘ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʚʲʚ ʚʩʠʯʢʠ 
ʦʨʛʘʥʠʟʠʨʘʥʠ ʣʘʛʝʨ-h ʢʦʣʠ. 

ʐʢʦʣʘʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʣʝʢʮʠʠ, ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʥʷʪʠʷ, 
ʢʦʥʪʨʦʣʠ ʟʘ ʩʝʣʝʢʮʠʷ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʦʪʙʦʨʠ. ʊʦʚʘ ʝ ʝʜʥʘ ʤʥʦʛʦ ʜʦʙʨʘ 
ʠʥʠʮʠʘʪʠʚʘ, ʟʘʱʦʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʦʩʚʝʥ ʯʝ ʩʝ ʥʘʫʯʘʚʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʥʦʛʦ ʠ 
ʩʝ ʜʘʚʘ ʯʫʜʝʩʥʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʩʲʩʪʝʟʘʥʠʷʪʘ,  ʫʯʝʥʠʮʠʪʝ ʩʝ ʦʧʦʟʥʘʚʘʪ ʝʜʠʥ 
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ʜʨʫʛ, ʩʲʟʜʘʚʘʪ ʩʝ  ʪʨʘʡʥʠ ʚʨʲʟʢʠ ʩ ʭʦʨʘ ʦʪ ʮʷʣʘ ɹʲʣʛʘʨʠʷ. ʊʝʟʠ ʣʘʛʝʨ-h ʢʦʣʠ  
ʜʘʚʘʪ ʫʥʠʢʘʣʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʟʚʠʪʠʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʥʘ ʫʯʝʥʠʮʠʪʝ. 

ʀʥʬʦʨʤʘʪʠʢʘʪʘ ʝ  ʙʲʨʟʦ ʨʘʟʚʠʚʘʱʘ ʩʝ ʥʘʫʢʘ ʩ ʛʦʣʷʤʦ ʙʲʜʝʱʝ, ʧʨʷʢʦ 
ʩʚʲʨʟʘʥʦ ʩ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ. ɺ ʦʙʣʘʩʪʪʘ ʥʘ ʪ. ʥʘʨ. ʪʦʯʥʠ ʥʘʫʢʠ, ʚ 
ʙʣʠʟʢʠʪʝ ʛʦʜʠʥʠ ʪʷ ʱʝ ʟʘʝʤʝ ʦʩʥʦʚʥʦ ʤʷʩʪʦ. 

 

ʀʥʬʦʨʤʘʪʠʢʘʪʘ ʝ ʝʜʥʘ ʩʪʨʘʭʦʪʥʘ ʥʘʫʢʘ, ʢʦʷʪʦ ʪʝʧʲʨʚʘ ʱʝ ʩʝ ʨʘʟʚʠʚʘ. 
ʉʯʠʪʘʤʝ, ʯʝ ʠ ʫʯʝʥʠʮʠʪʝ ʦʪ ʆʄɻ ʩʲʱʦ ʱʝ ʩʝ ʨʘʟʚʠʚʘʪ ʚ ʧʦʣʦʞʠʪʝʣʥʘ ʧʦʩʦʢʘ ʠ 
ʩʝ ʥʘʜʷʚʘʤʝ ʪʝ ʜʘ ʧʨʦʩʣʘʚʷʪ ʜʦʩʪʦʡʥʦ ʥʘ ʚʩʷʢʘ ʥʘʮʠʦʥʘʣʥʘ ʠ ʤʝʞʜʫʥʘʨʦʜʥʘ 
ʧʨʦʷʚʘ ʢʘʢʪʦ ʠʤʝʪʦ ʥʘ ʛʠʤʥʘʟʠʷʪʘ, ʪʘʢʘ ʠ ʠʤʝʪʦ ʥʘ ɹʲʣʛʘʨʠʷ. 
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ʈʝʟʶʤʝ: ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʩʦʬʪʫʝʨʥʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ ʝ ʝʜʥʘ ʦʪ ʥʘʡ-ʙʲʨʟʦ 
ʨʘʟʚʠʚʘʱʠʪʝ ʩʝ ʚ ʩʚʝʪʘ. ʊʦʟʠ ʬʘʢʪ ʧʦʨʘʞʜʘ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʧʦʜʛʦʪʦʚʢʘtʪʘ ʥʘ 
ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ  ʠ ʩʲʩ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ. ʆʱʝ ʚ ʢʨʘʷ ʥʘ ʤʠʥʘʣʠʷ ʚʝʢ 
ʨʲʢʦʚʦʜʩʪʚʦʪʦ ʥʘ ʆʄɻ ñɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚò ï ʇʣʦʚʜʠʚ ʦʪʯʠʪʘ ʪʘʟʠ 
ʥʝʦʙʭʦʜʠʤʦʩʪ ʠ ʨʘʟʨʘʙʦʪʚʘ ʫʯʝʙʝʥ ʧʣʘʥ ʠ ʧʨʦʛʨʘʤʘ ʟʘ ʧʨʦʬʝʩʠʷ Ăʇʨʦʛʨʘʤʠʩʪò. ɺ 
ʥʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʩʘ ʦʧʠʩʘʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠʪʝ ʥʘ ʪʝʟʠ ʧʣʘʥʦʚʝ ʠ ʧʨʦʛʨʘʤʠ, 
ʢʘʢʪʦ ʠ ʥʷʢʦʠ ʤʝʪʦʜʠʯʝʩʢʠ ʧʦʭʚʘʪʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʠʤ.   

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʧʨʦʛʨʘʤʠʨʘʥʝ; ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ; ʧʨʦʬʝʩʠʷ 
ñʇʨʦʛʨʘʤʠʩʪò; ʫʯʝʙʥʠ ʤʦʜʫʣʠ. 

ʁʠʤʧʟʞʦʡʞ: 

ʆʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʧʨʝʚʨʲʱʘʪ  ʚ 
ʦʩʥʦʚʥʠ ʬʘʢʪʦʨʠ, ʦʧʨʝʜʝʣʷʱʠ ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʚʩʝʢʠ ʯʦʚʝʢ ʠ ʥʘʧʨʝʜʲʢʘ ʤʫ ʚ 
ʦʙʱʝʩʪʚʦʪʦ. ʏʨʝʟ ʥʠʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʩʚʦʝʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʬʝʩʠʷ 
ʭʦʨʘʪʘ ʤʦʛʘʪ ʜʘ ʫʧʨʘʚʣʷʚʘʪ ʩʦʙʩʪʚʝʥʦʪʦ ʩʠ ʙʲʜʝʱʝ. ʇʨʦʬʝʩʠʦʥʘʣʥʦʪʦ 
ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʙʫʯʝʥʠʝ ʦʩʠʛʫʨʷʚʘʪ ʨʘʚʥʠ ʰʘʥʩʦʚʝ ʚ ʦʙʱʝʩʪʚʦʪʦ, ʠʥʪʝʛʨʠʨʘʪ 
ʤʣʘʜʠʷ ʯʦʚʝʢ ʚ ʩʦʮʠʘʣʥʘʪʘ ʩʠʩʪʝʤʘ ʯʨʝʟ ʩʧʦʜʝʣʷʥʝ ʥʘ ʦʙʱʠ ʮʝʥʥʦʩʪʠ, 
ʧʨʝʜʘʚʘʥʝ ʥʘ ʢʫʣʪʫʨʥʦ ʥʘʩʣʝʜʩʪʚʦ, ʠʟʛʨʘʞʜʘʥʝ ʥʘ  ʩʘʤʦʩʪʦʷʪʝʣʥʦʩʪ. 

Oʙʨʘʟʮʦʚʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʠʤʥʘʟʠʷ ñɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚò ï  ʇʣʦʚʜʠʚ  
ʝ ʧʲʨʚʦʪʦ ʩʨʝʜʥʦ ʫʯʝʙʥʦ ʟʘʚʝʜʝʥʠʝ ʚ ʩʪʨʘʥʘʪʘ, ʢʦʝʪʦ ʟʘʧʦʯʚʘ ʘʢʪʠʚʥʦ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʇʨʝʟ ʧʝʨʠʦʜʘ 1983-1988 ʛ. ʩʝ 
ʨʘʟʨʘʙʦʪʚʘ ʫʯʝʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʩʝ ʧʨʦʚʝʞʜʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʬʝʩʠʷʪʘ 
ñʆʧʝʨʘʪʦʨ-ʧʨʦʛʨʘʤʠʩʪò ʥʘ ɽʀʄ ʚ ʩʲʟʜʘʜʝʥʠʷ ʢʲʤ ʆʄɻ- ʋʯʝʙʥʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥ 
ʢʦʤʧʣʝʢʩ (ʋʇʂ). ʇʨʝʟ 1988 ʛ. ʩʝ ʩʲʟʜʘʚʘ ʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʧʨʦʬʠʣ 
ñʄʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢò, ʚ ʢʦʡʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʠ 
ʝʣʝʤʝʥʪʠ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʅʘ ʪʦʟʠ ʝʢʩʧʝʨʠʤʝʥʪ 
ʝ ʧʦʩʚʝʪʝʥ ʜʦʢʣʘʜʲʪ ʥʘ ʂʠʨʯʦ ɸʪʘʥʘʩʦʚ, ʂʦʩʪʘ ɻʲʨʦʚ ʠ ʆʛʥʷʥ ɻʘʚʨʘʠʣʦʚ - 
ʋʯʝʙʥʠ ʧʨʦʛʨʘʤʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠʷ ʧʨʦʬʠʣ ʚ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘ ʛʠʤʥʘʟʠʷ ï ñʄʘʪʝʤʘʪʠʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʘʥʛʣʠʡʩʢʠ ʝʟʠʢò, 
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ʠʟʥʝʩʝʥ ʥʘ ʉʝʜʝʤʥʘʜʝʩʝʪʘʪʘ ʧʨʦʣʝʪʥʘ ʢʦʥʬʝʨʝʥʮʠʷ ʥʘ ʉʲʶʟʘ ʥʘ 
ʤʘʪʝʤʘʪʠʮʠʪʝ ʚ ɹʲʣʛʘʨʠʷ ʧʨʝʟ ʘʧʨʠʣ 1988 ʛ. [1].   
ʇʨʝʟ ʫʯʝʙʥʘʪʘ 1998/1999 ʛʦʜʠʥʘ ʚ ʆʄɻ ʟʘʧʦʯʚʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʠʣʦʪʥʘʪʘ 

ʧʨʦʬʝʩʠʷ ñʇʨʦʛʨʘʤʠʩʪò ʧʦ ʧʨʦʝʢʪʘ ʋʇʆʆ ʥʘ ʧʨʦʛʨʘʤʘʪʘ ʌɸʈ.  ɽʢʠʧ ʦʪ 
ʛʠʤʥʘʟʠʷʪʘ ʩʲʟʜʘʜʝ ʩʪʘʥʜʘʨʪʘ, ʩʲʜʲʨʞʘʥʠʝʪʦ ʥʘ ʤʦʜʫʣʠʪʝ, ʢʘʢʪʦ ʠ 
ʠʥʩʪʨʫʤʝʥʪʠʪʝ ʟʘ ʦʮʝʥʷʚʘʥʝ ʟʘ ʧʨʦʬʝʩʠʷʪʘ. ʊʘʟʠ ʫʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʝ 
ʜʝʡʩʪʚʘʱʘ ʜʦ ʥʘʩʪʦʷʱʘʪʘ 2008/2009 ʫʯʝʙʥʘ ʛʦʜʠʥʘ. ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʪʘʟʠ 
ʧʨʦʛʨʘʤʘ ʝ ʤʦʜʫʣʥʦ ʠ  ʫʯʝʥʠʢʲʪ ʝ ʚ ʮʝʥʪʲʨʘ ʥʘ ʫʯʝʙʥʠʷ ʧʨʦʮʝʩ. ʊʘʟʠ ʬʦʨʤʘ 
ʥʘ ʦʙʫʯʝʥʠʝ ʦʩʠʛʫʨʷʚʘ ʝʬʝʢʪʠʚʥʦ ʫʯʘʩʪʠʝ ʥʘ ʚʩʝʢʠ ʫʯʝʥʠʢ ʚ ʦʙʫʯʝʥʠʝʪʦ. 
ʇʨʦʚʝʨʢʘʪʘ ʥʘ ʟʥʘʥʠʷʪʘ ʠ ʦʮʝʥʷʚʘʥʝʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʦ ʩʭʝʤʘ, ʟʘʣʦʞʝʥʘ ʚ 
ʨʘʤʢʘʪʘ ʥʘ ʤʦʜʫʣʘ. ɿʥʘʥʠʷʪʘ ʠ ʫʤʝʥʠʷʪʘ, ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʧʦʣʫʯʘʚʘʪ ʧʦ 
ʧʨʦʬʝʩʠʷʪʘ ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʚʨʝʤʝʪʦ. ʋʯʝʥʠʮʠʪʝ ʦʪ ʛʠʤʥʘʟʠʷʪʘ 
ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʫʩʧʝʰʥʦ. ʉʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ 
ʥʘ ʛʠʤʥʘʟʠʷʪʘ ʩ ʨʘʟʣʠʯʥʠ ʩʦʬʪʫʝʨʥʠ ʠ ʭʘʨʜʫʝʨʥʠ ʬʠʨʤʠ ʧʦ ʚʨʝʤʝ ʥʘ 
ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʦʧʨʝʥʘʩʷ ʟʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʜʦʙʨʦʪʦ ʥʠʚʦ ʥʘ ʟʥʘʥʠʷ. 
ɺʦʜʝʱʠ ʬʠʨʤʠ, ʚ ʢʦʠʪʦ ʫʯʝʥʠʮʠʪʝ ʩʘ ʙʠʣʠ ʥʘ ʩʪʘʞ ʩʘ Prosoft, Roldex, ʆʨʘʢ 
ʠʥʞʠʥʝʨʠʥʛ ʠ ʜʨʫʛʠ. 

ʋʯʝʙʥʠʷʪ ʧʣʘʥ ʟʘ ʧʠʣʦʪʥʘʪʘ ʧʨʦʬʝʩʠʷ ʝ ʨʘʟʨʘʙʦʪʝʥ ʠ ʫʪʚʲʨʜʝʥ ʦʪ ʄʆʅ 
ʧʨʝʟ 1998 ʛʦʜʠʥʘ. ʂʫʨʩʲʪ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʦʬʝʩʠʷʪʘ ʝ 5 ʛʦʜʠʥʠ. ɿʘʚʲʨʰʠʣʠʪʝ 
ʫʯʝʥʠʮʠ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʚ ʛʠʤʥʘʟʠʷʪʘ ʧʦʣʫʯʘʚʘʪ ʜʠʧʣʦʤʘ ʟʘ 
ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʩʚʠʜʝʪʝʣʩʪʚʦ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ï 2 ʠʣʠ 
3 ʩʪʝʧʝʥ/ʩʲʛʣʘʩʥʦ ʝʚʨʦʧʝʡʩʢʠʪʝ ʩʪʘʥʜʘʨʪʠ/. ɿʘ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ 2 ʩʪʝʧʝʥ ʝ 
ʥʝʦʙʭʦʜʠʤ ʟʘʚʲʨʰʝʥ 12 ʢʣʘʩ, ʘ ʟʘ 3 ʩʪʝʧʝʥ 13 ʢʣʘʩ ʧʦ ʧʨʦʬʝʩʠʷʪʘ. 

ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʧʨʦʬʝʩʠʷʪʘ ʩʝ ʧʨʦʚʝʞʜʘ ʥʘ ʤʦʜʫʣʝʥ ʧʨʠʥʮʠʧ. ʄʦʜʫʣʲʪ 
ʚʢʣʶʯʚʘ ʦʙʝʤ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ 
ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʜʝʡʥʦʩʪʠ ʧʦ ʧʨʦʬʝʩʠʷʪʘ. ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʜʘʜʝʥ ʤʦʜʫʣ ʩʲʯʝʪʘʚʘ 
ʪʝʦʨʝʪʠʯʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʘ ʧʦʜʛʦʪʦʚʢʘ, ʧʨʦʚʝʞʜʘʱʘ ʩʝ ʚ ʢʦʤʧʶʪʲʨʝʥ ʢʘʙʠʥʝʪ. 
ʇʦ ʧʨʦʬʝʩʠʷʪʘ ʩʝ ʠʟʫʯʘʚʘʪ ʤʦʜʫʣʠ, ʦʩʠʛʫʨʷʚʘʱʠ ʰʠʨʦʢʦʧʨʦʬʠʣʥʘʪʘ 
ʧʦʜʛʦʪʦʚʢʘ, ʢʘʢʪʦ ʠ ʩʧʝʮʠʘʣʥʘʪʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ ʥʘ ʫʯʝʥʠʮʠʪʝ. 
ɺʲʚ ʚʨʲʟʢʘ ʩ ʦʩʠʛʫʨʷʚʘʥʝ ʚʲʟʤʦʞʥʦʩʪʪʘ  ʥʘ ʫʯʝʥʠʮʠʪʝ ʜʘ ʤʦʛʘʪ ʜʘ 
ʦʨʛʘʥʠʟʠʨʘʪ ʠ ʨʘʟʚʠʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʙʠʟʥʝʩ ʧʦ ʧʨʦʬʝʩʠʷʪʘ, ʚ ʩʪʘʥʜʘʨʪʘ ʩʘ 
ʚʢʣʶʯʝʥʠ ʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʠʢʦʥʦʤʠʯʝʩʢʠ ʤʦʜʫʣʠ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʘ ʨʦʣʷ ʠʤʘ 
ʥʧʝʬʤʳʫ òʉʙʚʧʫʙ ʦʙ ʣʧʦʣʩʞʫʦʧ ʩʙʚʧʫʦʧ ʥʸʪʫʧò, ʚ ʢʦʡʪʦ ʫʯʝʥʠʢʲʪ ʩʝ ʦʙʫʯʘʚʘ 
ʚ ʨʝʘʣʥʠ ʨʘʙʦʪʥʠ ʫʩʣʦʚʠʷ. 

ʆʪ 2002 ʛʦʜʠʥʘ ʛʠʤʥʘʟʠʷʪʘ ʠʤʘ ʜʦʛʦʚʦʨ ʩ ʨʘʟʣʠʯʥʠ ʬʠʨʤʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʩʦʬʪʫʝʨʥʦʪʦ ʠ ʭʘʨʜʫʝʨʥʦʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʛʨ. ʇʣʦʚʜʠʚ ʠ ʦʙʣʘʩʪʪʘ. ɺ ʪʝʟʠ 
ʬʠʨʤʠ ʫʯʝʥʠʮʠʪʝ ʧʨʦʚʝʞʜʘʪ ʩʚʦʷʪʘ ʧʨʘʢʪʠʢʘ, ʠʤʘʡʢʠ ʚʲʟʤʦʞʥʦʩʪ ʨʝʘʣʥʦ ʜʘ 
ʧʦʧʘʜʥʘʪ ʚ ʨʘʙʦʪʥʠ ʫʩʣʦʚʠʷ ʥʘ ʬʠʨʤʠ, ʟʘʥʠʤʘʚʘʱʠ ʩʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ, ʢʘʢʪʦ 
ʠ ʜʘ ʥʘʪʨʫʧʘʪ ʦʧʠʪ ʟʘ ʨʘʙʦʪʘ ʚ  ʨʝʘʣʥʘ ʨʘʙʦʪʘ. ʊʦʚʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʮʝʥʝʥ 
ʦʧʠʪ ʟʘ ʚʩʝʢʠ ʫʯʝʥʠʢ. 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 90 

ʆʮʝʥʷʚʘʥʝʪʦ ʥʘ ʧʨʠʜʦʙʠʪʠʪʝ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʫʤʝʥʠʷ ʩʝ ʠʟʚʲʨʰʚʘ 
ʩʲʩ ʩʪʘʥʜʘʨʪʥʠ ʪʝʩʪʦʚʝ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʜʘʥʠʷ ʧʦ ʨʝʛʣʘʤʝʥʪʠʨʘʥʘ ʪʦʯʢʦʚʘ 
ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʧʨʠ ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʤʦʜʫʣʘ ʩʝ ʧʨʠʨʘʚʥʷʚʘ ʢʲʤ 
ʜʝʡʩʪʚʘʱʘʪʘ ʰʝʩʪʦʙʘʣʥʘ ʦʮʝʥʲʯʥʘ ʩʢʘʣʘ. 

ʆʪ ʥʘʯʘʣʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝʪʦ(1998/1999 ʫʯʝʙʥʘ ʛʦʜʠʥʘ) ʜʦ ʩʝʛʘ ʩʘ 
ʟʘʚʲʨʰʠʣʠ  10 ʚʠʧʫʩʢʘ  2-ʨʘ ʩʪʝʧʝʥ ñʉʦʬʪʫʝʨʝʥ ʩʲʪʨʫʜʥʠʢò ʥʘ ʧʨʦʬʝʩʠʷʪʘ 
ñʇʨʦʛʨʘʤʠʩʪò ʠ 9 ʚʠʧʫʩʢʘ 3 ʩʪʝʧʝʥ ñʉʦʬʪʫʝʨʝʥ ʩʧʝʮʠʘʣʠʩʪò. 

ʆʪ 2004/2005 ʛʦʜʠʥʘ ʛʠʤʥʘʟʠʷʪʘ ʦʙʫʯʘʚʘ ʫʯʝʥʠʮʠ  ʧʦ ʧʨʦʬʝʩʠʷ 
ñʇʨʦʛʨʘʤʠʩʪò 523090, ʩʧʝʮʠʘʣʥʦʩʪ ñʇʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝò-5230901 ʦʪ 
ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʥʘʧʨʘʚʣʝʥʠʝ ñɽʣʝʢʪʨʦʥʠʢʘ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷò ï 523 ʦʪ ʩʧʠʩʲʢʘ 
ʩ ʧʨʦʬʝʩʠʠ ʟʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦ ʦʙʫʯʝʥʠʝ ʚ ʩʪʨʘʥʘʪʘ. ʊʘʟʠ ʧʨʦʬʝʩʠʷ 
ʫʥʘʩʣʝʜʷʚʘ ʚ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʧʠʣʦʪʥʘʪʘ ʧʩʦʬʝʩʠʷ ñʇʨʦʛʨʘʤʠʩʪò ʧʦ  ʧʨʦʛʨʘʤʘ 
ʌʘʨ ʦʪ 1998 ʛʦʜʠʥʘ. 

ʇʨʝʟ ʫʯʝʙʥʘʪʘ 2009/10 ʛʦʜʠʥʘ ʛʠʤʥʘʟʠʷʪʘ ʨʘʟʢʨʠʚʘ ʠ ʧʘʨʘʣʝʣʢʘ ʧʦ 
ʩʧʝʮʠʘʣʥʦʩʪʪʘ ñʂʦʤʧʶʪʲʨʥʘʪʘ ʛʨʘʬʠʢʘ ʠ ʜʠʟʘʡʥò. 

ʇʨʝʠʤʫʱʝʩʪʚʘʪʘ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʪ 
ʚ ʥʷʢʦʣʢʦ ʘʩʧʝʢʪʘ, ʘ ʠʤʝʥʥʦ: 

ü ʅʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʜʦʙʨʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷ  ʥʘ ʟʘʝʪʠʪʝ ʚ 
ʩʬʝʨʘʪʘ ʥʘ ʀʊ, ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʥʦʚʠʪʝ ʠʢʦʥʦʤʠʯʝʩʢʠ ʨʝʘʣʥʦʩʪʠ, 
ʥʝʧʨʝʢʲʩʥʘʪʦ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʨʘʙʦʪʥʠʪʝ ʤʝʩʪʘ ʠ 
ʨʘʙʦʪʦʜʘʪʝʣʠʪʝ; 

ü ʀʥʚʝʩʪʠʮʠʠʪʝ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʧʨʦʬʝʩʠʠʪʝ ʩʚʲʨʟʘʥʠ ʩ 
ʠʟʫʯʘʚʘʥʝ ʥʘ ʀʊ  ʩʘ ʤʥʦʛʦ ʧʦ ʝʬʝʢʪʠʚʥʠ, ʦʪ ʚʲʟʤʦʞʥʦʩʪʪ  ʩʣʝʜ 
ʟʘʚʲʨʰʚʘʥʝ ʥʘ ʩʨʝʜʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʙʝʟ  ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʥʘʩʦʯʝʥʦʩʪ ʜʘ ʩʝ 
ʧʦʩʝʱʘʚʘʪ ʢʫʨʩʦʚʝ ʟʘ ʦʙʫʯʝʥʠʝ   ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʫʤʝʥʠʷ 
ʠ ʢʦʤʧʝʪʝʥʮʠʠ; 

ü ɺʲʟʤʦʞʥʦʩʪʪʘ  ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʧʘʨʘʣʝʣʢʠ ʜʘ ʨʘʙʦʪʷʪ ʚ 
ʨʝʘʣʥʠ ʨʘʙʦʪʥʠ ʫʩʣʦʚʠʷ ʚʲʚ ʬʠʨʤʠ ʚ ʩʬʝʨʘʪʘ ʥʘ ʀʊ  ʜʘʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ 
ʜʦʙʨʠ ʧʦʟʥʘʥʠʷ  ʟʘ ʥʦʚʠ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ; 

ü ʋʯʝʥʠʮʠʪʝ ʧʦʣʫʯʘʚʘʪ ʩʪʘʙʠʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʧʦʣʟʚʘʥʝ ʥʘ ʀʊ; 

ü ʈʘʙʦʪʘ ʚ ʝʢʠʧ; 

ü ʋʤʝʥʠʷ ʜʘ ʚʟʝʤʘʪ ʨʝʰʝʥʠʷ; 

ü ʉʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʫʯʝʙʥʠʪʝ ʟʘʚʝʜʝʥʠʷ ʠ ʨʝʘʣʥʠʷ ʙʠʟʥʝʩ. 

ɺʩʠʯʢʠ ʫʯʝʥʠʮʠ, ʟʘʚʲʨʰʠʣʠ ʧʨʦʬʝʩʠʷ ñʇʨʦʛʨʘʤʠʩʪò  ʚ ʛʠʤʥʘʟʠʷʪʘ, ʩʝ 
ʧʨʠʝʤʘʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʜʦʙʨʝ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ. ʊʨʷʙʚʘ ʜʘ ʦʪʯʝʪʝʤ, ʯʝ ʚ 
ʇʣʦʚʜʠʚ ʠʤʘ ʩʠʣʝʥ ʩʦʬʪʫʝʨʝʥ ʙʨʘʥʰ, ʠʟʧʠʪʚʘʰ ʦʩʪʨʘ ʥʫʞʜʘ ʦʪ ʢʘʜʨʠ.    
ɿʘʚʲʨʰʠʣʠʪʝ 2-ʨʘ ʠʣʠ 3-ʪʘ ʩʪʝʧʝʥ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ 
ʩʪʝʧʝʥ ʢʘʥʜʠʜʘʪʩʪʚʘʪ ʟʘ ʨʘʙʦʪʘ ʢʘʪʦ ʩʦʬʪʫʝʨʥʠ ʩʲʪʨʫʜʥʠʮʠ ʠʣʠ ʩʧʝʮʠʘʣʠʩʪʠ 
ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʠ ʩʦʬʪʫʝʨʥʘʪʘ ʧʨʦʤʠʰʣʝʥʦʩʪ ʢʘʪʦ 
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ʜʠʧʣʦʤʠʨʘʥʠ ʩʧʝʮʠʘʣʠʩʪʠ ʩ ʧʨʦʬʝʩʠʷ ñʇʨʦʛʨʘʤʠʩʪò. ʅʦ ʧʦ ʚʘʞʥʦ ʝ ʯʝ ʪʝʟʠ 
ʫʯʝʥʠʮʠ ʩʘ ʤʥʦʛʦ ʜʦʙʨʝ ʧʦʜʛʦʪʚʝʥʠ ʠ ʩʝ ʚʢʣʶʯʚʘʪ ʚ ʨʝʘʣʥʠʷ ʧʨʦʮʝʩ ʩʣʝʜ 
ʤʥʦʛʦ ʢʨʘʪʢʘ ʩʧʝʮʠʬʠʯʥʘ ʧʦʜʛʦʪʦʚʢʘ ʟʘ ʨʘʙʦʪʘ ʚ ʢʦʥʢʨʝʪʥʘʪʘ ʬʠʨʤʘ. 

ʇʨʦʬʝʩʠʦʥʘʣʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʧʦ ʧʨʦʬʝʩʠʷ Ăʇʨʦʛʨʘʤʠʩʪò  ʝ 
ʧʨʠʚʣʝʢʘʪʝʣʥʦ ʠ ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʯʨʝʟ ʥʝʛʦ ʫʯʝʥʠʮʠʪʝ ʚ ʫʩʣʦʚʠʷʪʘ ʥʘ ʧʘʟʘʨʥʘ 
ʠʢʦʥʦʤʠʢʘ ʧʦʣʫʯʘʚʘʪ ʚʠʩʦʢʦ ʥʠʚʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʬʝʩʠʦʥʘʣʥʘ  
ʢʚʘʣʠʬʠʢʘʮʠʷ, ʚʣʘʜʝʝʥʝ ʥʘ ʥʦʚʠʪʝ ʩʲʚʨʝʤʝʥʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ʠ 
ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʙʲʨʟʦ ʘʜʘʧʪʠʨʘʥʝ ʢʲʤ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʙʠʟʥʝʩʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ 
ʀʊ. 

ɺ ʆʄɻ ʩʧʝʯʝʣʠʭʤʝ ʧʨʦʝʢʪ ʠ ʧʦ ʧʨʦʛʨʘʤʘ ñLeonardo da Vinciò - Ăɼʘ ʥʘʫʯʠʤ 
ʫʯʝʥʠʮʠʪʝ ʜʘ ʛʦʚʦʨʷʪ ʥʘ ʝʟʠʢʘ ʥʘ ʙʠʟʥʝʩʘò, ʢʦʡʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʧʨʝʟ 2009 ʛ. ɺ 
ʧʨʦʝʢʪʘ ʫʯʘʩʪʚʘʪ 20 ʫʯʝʥʠʢʘ ʦʪ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʧʘʨʘʣʝʣʢʠ ʦʪ 10, 11 ʠ 12 
ʢʣʘʩ ʢʘʪʦ ʩʲʱʥʦʩʪʪʘ ʝ ʧʨʦʚʝʞʜʘʥʝʪʦ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʘ ʧʨʘʢʪʠʢʘ ʧʦ 
ʧʨʦʛʨʘʤʠʨʘʥʝ ʚ ʢʦʥʢʨʝʪʥʠ ʩʦʬʪʫʝʨʥʠ ʬʠʨʤʠ ʚ ɸʥʛʣʠʷ - ʛʨʘʜ ʇʣʠʤʫʪ.  ʇʦʣʟʘʪʘ 
ʦʪ ʪʦʟʠ ʩʪʘʞ ʱʝ ʝ  ʢʘʢʪʦ ʟʘ ʫʯʝʥʠʮʠʪʝ ʫʯʘʩʪʥʠʮʠ ʠ ʪʝʭʥʠʪʝ ʨʲʢʦʚʦʜʠʪʝʣʠ, ʪʘʢʘ 
ʠ ʟʘ ʦʩʪʘʥʘʣʠʪʝ ʫʯʝʥʠʮʠ, ʫʯʠʪʝʣʠ, ʘ ʠ ʬʠʨʤʠʪʝ ʚ ʢʦʠʪʦ ʪʝ ʩʪʘʞʫʚʘʪ ʠ 
ʚʧʦʩʣʝʜʩʪʚʠʝ ʱʝ ʨʘʙʦʪʷʪ. ʅʘʜʷʚʘʤʝ ʩʝ, ʯʝ ʪʝ ʱʝ ʧʨʝʥʝʩʘʪ ʧʦ-ʜʦʙʨʘ 
ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʨʘʙʦʪʥʠʷ ʧʨʦʮʝʩ.  

ɻʠʤʥʘʟʠʷʪʘ ʢʘʪʦ ʧʲʨʚʦ ʫʯʝʙʥʦ ʟʘʚʝʜʝʥʠʝ ʚ ʩʪʨʘʥʘʪʘ, ʦʙʫʯʘʚʘʱʦ ʦʪ 
1998/99 ʛʦʜʠʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʧʦ ʧʨʦʬʝʩʠʷʪʘ ñʇʨʦʛʨʘʤʠʩʪò, ʦʢʘʟʚʘ ʧʦʤʦʱ ʥʘ  
ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʛʠʤʥʘʟʠʠ ʠ ʪʝʭʥʠʢʫʤʠ ʦʪ ʩʪʨʘʥʘʪʘ,  ʚ ʢʦʠʪʦ ʩʝ ʠʟʫʯʘʚʘ 
ʧʨʦʬʝʩʠʷʪʘ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ ʠ ʢʦʣʝʛʠʪʝ ʠʟʧʠʪʚʘʪ ʥʫʞʜʘ ʦʪ ʧʦʤʦʱ ʚ ʜʚʘ 
ʘʩʧʝʢʪʘ:  

ï ʧʦʜʲʨʞʘʥʝ ʥʘ ʤʘʪʝʨʠʘʣʥʘ ʙʘʟʘ ʩʲʦʪʚʝʪʩʪʚʘʱʘ ʥʘ ʩʲʚʨʝʤʝʥʥʠʪʝ 
ʠʟʠʩʢʚʘʥʠʷ. ʅʝʤʦʞʝ ʩʲʩ ʩʪʘʨʠ ʢʦʤʧʶʪʨʠ, ʙʝʟ ʝʣʝʢʪʨʦʥʥʠ ʜʲʩʢʠ ʠ ʜʨʫʛʠ 
ʚʲʥʰʥʠ ʫʩʪʨʦʩʪʚʘ, ʢʘʢʪʦ ʠ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʜʦ ʙʲʨʟ ʠʥʪʝʨʥʝʪ ʜʘ ʩʝ ʧʨʘʚʠ 
ʢʘʯʝʩʚʝʥʦ ʩʲʚʨʝʤʝʥʥʦ ʦʙʫʯʝʥʠʝ. ʊʦʚʘ ʝ ʠ ʦʩʥʦʚʥʦ ʫʩʣʦʚʠʝ ʟʘ ʤʦʪʠʚʠʨʘʥʝ ʠ 
ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʝʨʝʩʘ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ. 

ï ʥʝʧʨʝʢʲʩʥʘʪʘ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘ ʜʝʡʥʦʩʪ ï ʚʲʪʨʝʰʥʘ ʠ ʚʲʥʰʥʘ. 
ʂʚʘʣʠʬʠʢʘʮʠʷʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘʞʝ ʜʘ ʙʲʜʝ ʠʟʧʨʝʚʘʨʚʘʱʘ, ʧʨʝʜʠ ʜʘ ʠʟʣʝʟʝ 
ʥʘ ʧʘʟʘʨʘ ʬʠʨʤʠʪʝ ʦʪ ʢʦʤʧʶʪʲʨʥʠʷ ʙʨʘʥʰ ʜʘ ʟʘʧʦʟʥʘʚʘʪ ʧʨʝʧʦʜʘʚʘʪʝʣʠʪʝ ʩ 
ʥʦʚʠʪʝ ʪʝʥʜʝʥʮʠʠ ʠ ʠʟʠʩʢʚʘʥʠʷ. ʂʚʘʣʠʬʠʢʘʮʠʷʪʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʦʜʠ ʦʪ 
ʜʝʡʩʪʚʘʱʠ ʧʨʦʛʨʘʤʠʩʪʠ ʠ ʦʪ ʫʥʠʚʝʨʩʠʪʝʪʩʢʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ. 

 

ʀʙʣʤʷʰʞʦʡʞ:  

ɿʘ ʜʘ ʩʝ ʧʦʚʠʰʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʫʯʝʥʠʝ ʚ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʛʠʤʥʘʟʠʠ, ʚ 
ʢʦʠʪʦ ʩʝ ʠʟʫʯʘʚʘ ʧʨʦʬʝʩʠʷʪʘ ñʇʨʦʛʨʘʤʠʩʪò, ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ 
ʤʝʞʜʫ ʫʯʠʣʠʱʝʪʦ ʠ ʙʠʟʥʝʩʘ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ  ʜʘ ʝ ʧʦ-ʜʦʙʨʦ. 

ɼʠʥʘʤʠʢʘʪʘ ʩ ʢʦʷʪʦ ʥʘʚʣʠʟʘʪ ʥʦʚʦʩʪʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ ʥʘʣʘʛʘ: 
ʫʯʠʪʝʣʠʪʝ ʧʨʝʧʦʜʘʚʘʱʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʤʦʜʫʣʠ ʜʘ ʧʦʩʝʱʘʚʘʪ ʝʞʝʛʦʜʥʦ 
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ʢʫʨʩʦʚʝ ʟʘ ʫʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʪʝʭʥʠʪʝ ʟʥʘʥʠʷ,  ʫʯʝʙʥʦʪʦ ʩʲʜʲʨʞʘʥʠʝ ʜʘ ʤʦʞʝ 
ʜʘ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘ ʩ ʧʦ-ʣʝʢʘ ʧʨʦʮʝʜʫʨʘ, ʜʘ ʩʝ ʥʘʣʦʞʠ ʝʣʝʢʪʨʦʥʥʠʷʪ ʚʘʨʠʘʥʪ ʥʘ 
ʫʯʝʙʥʠʮʠ ʧʨʠʛʦʜʝʥʠ ʟʘ ʫʯʝʥʠʮʠ,  ʥʘʡ-ʥʦʚʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʚ ʀʊ ʜʘ ʩʝ ʚʥʝʜʨʷʚʘʪ 
ʧʨʠʦʨʠʪʝʪʥʦ ʚ ʫʯʠʣʠʱʘʪʘ. ʅʘ ʪʦʟʠ ʝʪʘʧ ʫʯʝʙʥʠʮʠʪʝ ʩ ʢʦʠʪʦ ʩʝ ʨʘʙʦʪʠ ʚ 
ʫʯʠʣʠʱʝ ʩʘ ʤʦʨʘʣʥʦ ʦʩʪʘʨʝʣʠ ʠ ʥʝ ʦʪʛʦʚʘʨʷʪ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʚʨʝʤʝʪʦ ʚ 
ʦʙʣʘʩʪʪʘ ʥʘ ʀʊ.  
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ʈʝʟʶʤʝ: ʅʘ 11-12 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʫ ʜʝʮʘʪʘ ʚʝʯʝ ʩʘ ʬʦʨʤʠʨʘʥʠ ʦʧʨʝʜʝʣʝʥʠ 
ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ. ʂʘʢʪʦ ʟʥʘʝʤ ʦʙʱʠʪʝ ʫʯʝʙʥʠ ʫʤʝʥʠʷ  ʚʢʣʶʯʚʘʪ, 
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ʭʫʜʦʞʝʩʪʚʝʥʘ ʣʠʪʝʨʘʪʫʨʘ, ʧʠʩʘʥʝ (ʧʨʝʧʠʩ, ʧʦʜ ʜʠʢʪʦʚʢʘ), ʩʣʫʰʘʥʝ (ʥʘ ʣʝʢʮʠʠ, ʥʘ 
ʦʪʛʦʚʦʨʠ ʥʘ ʜʨʫʛʠʪʝ, ʢʦʝʪʦ ʠʟʠʩʢʚʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʩʲʩʨʝʜʦʪʦʯʘʚʘʥʝ),  ʫʩʪʥʦ 
ʬʦʨʤʠʨʘʥʝ ʠ ʠʟʣʘʛʘʥʝ ʥʘ ʩʚʦʠ ʤʠʩʣʠ.  

ɺ ʪʘʟʠ ʚʲʟʨʘʩʪ ʫʤʩʪʚʝʥʠʪʝ ʩʠʣʠ ʩʘ ʜʦʩʪʠʛʥʘʣʠ ʦʧʨʝʜʝʣʝʥʦ ʨʘʚʥʠʱʝ, ʢʦʝʪʦ 
ʩʧʦʩʦʙʩʪʚʘ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦ ʢʨʝʘʪʠʚʥʦ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʤʠʩʣʦʚʥʠʪʝ ʦʧʝʨʘʮʠʠ, 
ʪʷʭʥʦʪʦ ʧʨʦʪʠʯʘʥʝ  ʥʘ  ʧʦ-ʚʠʩʦʢʦ ʥʠʚʦ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʤʠʩʣʝʥʝʪʦ, ʢʦʝʪʦ ʜʦʩʝʛʘ ʝ ʙʠʣʦ  ʜʠʘʣʝʢʪʠʯʝʩʢʦ, ʣʦʛʠʯʝʩʢʦ, 
ʘʙʩʪʨʘʢʪʥʦ, ʦʙʦʙʱʝʥʦ, ʢʘʪʝʛʦʨʠʘʣʥʦ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʠʥʜʫʢʪʠʚʥʦ, 
ʜʝʜʫʢʪʠʚʥʦ, ʘʣʛʦʨʠʪʤʠʯʥʦ, ʪʝʭʥʠʯʝʩʢʦ, ʨʝʧʨʦʜʫʢʪʠʚʥʦ, ʧʨʦʜʫʢʪʠʚʥʦ ʠ ʩʠʩʪʝʤʥʦ  
ʤʠʩʣʝʥʝ. 

ɼʦ ʢʲʤ 14-15 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʫʯʝʥʠʮʠʪʝ ʤʥʦʛʦ ʧʦ-ʙʲʨʟʦ ʚʲʟʧʨʠʝʤʘʪ 
ʧʨʝʧʦʜʘʚʘʥʠʷ ʤʘʪʝʨʠʘʣ ʠ ʪʦ ʚ ʥʝʦʛʨʘʥʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ,  ʦʪʚʦʨʝʥʠ ʩʘ ʜʘ ʧʨʠʝʤʘʪ 
ʥʦʚʠ ʠʜʝʠ ʠ ʫʤʝʥʠʷ.  

ʌʦʨʤʠʨʘʥʝʪʦ ʥʘ ʠʥʪʝʣʝʢʪʫʘʣʥʠ ʫʤʝʥʠʷ ʠ ʥʘʚʠʮʠ ʩʣʝʜ 11 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ ʤʦʞʝ 
ʜʘ ʩʝ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʩ ʠʟʫʯʘʚʘʥʝ ʥʘ ʘʙʩʪʨʘʢʪʝʥ ʧʨʝʜʤʝʪ ʢʘʢʲʚʪʦ ʝ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ. ʉʣʝʜ ʯʝʪʚʲʨʪʠ ʢʣʘʩ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʚʲʟʧʨʠʝʤʘʪ 
ʫʯʝʥʠʮʠʪʝ ʧʦ ʚʨʝʤʝ ʥʘ ʣʝʢʮʠʠ ʚʝʯʝ ʩʝ ʧʨʝʯʫʧʚʘ ʧʨʝʟ ʠʥʜʠʚʠʜʫʘʣʥʠʷ ʤʠʨʦʛʣʝʜ ʥʘ 
ʦʪʜʝʣʥʘʪʘ ʣʠʯʥʦʩʪ. ʀʟʛʨʘʜʝʥʦʪʦ ʫʤʝʥʠʝ ʟʘ ʫʩʪʥʦ ʠʟʣʘʛʘʥʝ ʥʘ ʤʠʩʣʠ ʱʝ ʠʤ ʧʦʤʦʛʥʝ 
ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʥʦʚʦ ʧʨʠʜʦʙʠʪʝ ʫʤʝʥʠʷ ʚ ʩʬʝʨʘʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ. ʇʠʩʘʥʝʪʦ 
ʚ ʪʝʪʨʘʜʢʘʪʘ ʱʝ ʧʨʦʜʲʣʞʠ ʚ ʧʠʩʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨ. ʅʘʨʝʜ ʩ ʯʝʪʝʥʝʪʦ  ʥʘ 
ʭʫʜʦʞʝʩʪʚʝʥʘ ʣʠʪʝʨʘʪʫʨʘ ʱʝ ʟʘʧʦʯʥʘʪ ʜʘ ʯʝʪʘʪ ʠ ʪʝʭʥʠʯʝʩʢʘ. 

ʅʘʩʪʦʷʱʘʪʘ ʨʘʙʦʪʘ ʝ ʧʦʩʚʝʪʝʥʘ ʥʘ ʥʷʢʦʠ ʘʩʧʝʢʪʠ ʥʘ ʨʘʥʥʘʪʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ 
ʫʯʝʥʠʮʠ ʦʪ ʆʄɻ ñɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚò ï ʇʣʦʚʜʠʚ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘʪʘ. 

ʂʣʶʯʦʚʠ ʜʫʤʠ: ʈʘʥʥʘ ʧʦʜʛʦʪʦʚʢʘ, ʠʥʬʦʨʤʘʪʠʢʘ, ʧʨʦʛʨʘʤʠʨʘʥʝ, ʘʥʢʝʪʠ.  

ʁʠʤʧʟʞʦʡʞ 

ɺʲʟʨʘʩʪʪʘ ʤʝʞʜʫ 11 ʠ 13 ʛʦʜʠʥʠ ʝ ʚʨʝʤʝʪʦ, ʢʦʛʘʪʦ ʤʥʦʛʦ ʙʲʨʟʦ ʩʝ ʨʘʟʚʠʚʘ  
ʘʣʛʦʨʠʪʤʠʯʥʦʪʦ ʤʠʩʣʝʥʝ.  

ʇʨʠ ʦʙʫʯʝʥʠʝʪʦ ʥʘ ʪʘʟʠ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʩʝ ʟʘʣʘʛʘ ʧʨʝʜʠ ʚʩʠʯʢʦ ʥʘ ʪʨʠ 
ʚʠʜʘ ʤʠʩʣʦʚʥʠ ʜʝʡʥʦʩʪʠ: 
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1. ʨʩʞʝʥʞʫʦʧʫʧ  (ʨʩʞʝʥʞʫʦʧ-ʧʩʡʞʦʫʡʩʙʦʧ) ʥʡʪʤʞʦʞ, ʠ ʧʦ ï ʪʦʯʥʦ ʥʘ 
ʚʨʲʟʢʘʪʘ ʩ ʤʘʪʝʤʘʪʠʢʘʪʘ. ʉ ʥʝʡʥʘ ʧʦʤʦʱ ʤʦʞʝ ʮʝʣʝʥʘʩʦʯʝʥʦ  ʜʘ ʩʝ ʦʪʢʨʠʚʘʪ ʠ 
ʘʢʪʫʘʣʠʟʠʨʘʪ ʧʨʠʯʠʥʥʦ ʩʣʝʜʩʪʚʝʥʠʪʝ ʚʨʲʟʢʠ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ. 

2. ʙʦʙʤʡʫʡʰʦʧʫʧ ʥʡʪʤʞʦʞ - ʚ ʦʩʥʦʚʘʪʘ ʤʫ ʩʪʦʠ ʧʨʠʥʮʠʧʘ ʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷʪʘ. 
ɺʩʷʢʦ ʥʝʱʦ, ʟʘ ʜʘ ʩʝ ʦʮʝʥʠ, ʪʨʷʙʚʘ ʧʲʨʚʦ ʜʘ ʩʝ ʨʘʟʣʦʞʠ ʥʘ ʩʲʩʪʘʚʥʠʪʝ ʤʫ 
ʯʘʩʪʠ ʠ ʪʝ ʜʘ ʙʲʜʘʪ ʠʟʩʣʝʜʚʘʥʠ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʥʘ ʟʘʜʘʜʝʥʠʪʝ ʧʘʨʘʤʝʪʨʠ.   

3. ʤʧʜʡʰʞʪʣʧ (ʙʤʜʧʩʡʫʥʡʰʦʧ) ʥʡʪʤʞʦʞ - ʤʥʦʛʦ ʝ ʙʣʠʟʢʦ ʜʦ ʰʘʭʤʘʪʥʦʪʦ 
ʤʠʩʣʝʥʝ. ɼʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʩʛʣʦʙʷʚʘʥʝ ʥʘ ʦʧʪʠʤʠʟʠʨʘʥʦ ʮʷʣʦ ʦʪ ʩʲʩʪʘʚʥʠ 
ʤʫ ʯʘʩʪʠ, ʢʘʢʪʦ ʠ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ʝʬʝʢʪʠʚʥʠ ʧʨʦʛʨʘʤʠ. 

ʊʘʢʘ ʥʘʢʨʘʷ ʩʝ ʠʟʛʨʘʞʜʘ ʝʜʥʦ ʪʡʪʫʞʥʦʧ ʥʡʪʤʞʦʞ, ʢʦʝʪʦ ʱʝ ʩʝ ʥʘʜʛʨʘʞʜʘ 
ʚ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ. ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʟʥʘʥʠʷ, ʢʦʠʪʦ ʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ 
ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʮʷʣʦʩʪʪʘ ʥʘ ʷʚʣʝʥʠʷʪʘ  ʱʝ ʠʤ ʧʦʟʚʦʣʠ ʜʘ ʦʪʢʨʠʷʪ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ  ʚ ʩʣʦʞʥʠ ʩʠʩʪʝʤʠ ʠ ʜʘ ʧʨʠʝʤʘʪ ʨʝʰʝʥʠʷ ʟʘ ʪʷʭʥʦʪʦ 
ʦʧʪʠʤʠʟʠʨʘʥʝ. 

ɺ ɹʲʣʛʘʨʠʷ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʧʦ ʫʯʝʙʝʥ ʧʣʘʥ ʟʘʧʦʯʚʘ 
ʦʪ IX ʢʣʘʩ. ɺ ʆʄɻ Ăɸʢʘʜʝʤʠʢ ʂʠʨʠʣ ʇʦʧʦʚò ï ʛʨ. ʇʣʦʚʜʠʚ, ʦʪ ʧʨʝʜʠ ʧʦʚʝʯʝ ʦʪ 
ʜʝʩʝʪ ʛʦʜʠʥʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ ʟʘʧʦʯʚʘ ʦʪ V ʢʣʘʩ ʚ 
ʩʲʟʜʘʜʝʥʠ ʰʢʦʣʠ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. ʊʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʨʘʜʠ ʩʚʘʣʷʥʝʪʦ ʥʘ 
ʚʲʟʨʘʩʪʦʚʘʪʘ ʛʨʘʥʠʮʘ ʟʘ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʠʪʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ï ʥʘʡ-
ʤʘʣʢʠʪʝ ʫʯʘʩʪʥʠʮʠ ʩʘ ʛʨʫʧʘ ɽ ï 4. ʠ 5. ʢʣʘʩ ʥʘ ʉʆʋ. ʇʦ ʧʨʦʙʣʝʤʠʪʝ ʥʘ 
ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʠ ʀʊ ʚ ʨʘʥʥʘ ʫʯʝʥʠʯʝʩʢʘ ʚʲʟʨʘʩʪ ʚʝʯʝ ʠʤʘ ʠ 
ʩʲʦʪʚʝʪʥʠ ʧʨʦʫʯʚʘʥʠʷ ʠ ʣʠʪʝʨʘʪʫʨʘ ï [5] ʠ [6].  

ʆʩʥʦʚʥʠʪʝ ʮʝʣʠ, ʟʘʣʝʛʥʘʣʠ ʚ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʰʢʦʣʘ - V ʢʣʘʩ 
ʩʘ:  

1. ʌʦʨʤʠʨʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʣʦʛʠʯʝʩʢʦʪʦ ʠ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ.  

2. ʈʘʟʚʠʪʠʝ ʥʘ ʧʨʦʛʨʘʤʠʩʪʢʠ ʫʤʝʥʠʷ ʠ ʦʚʣʘʜʷʚʘʥʝ ʥʘ ʧʨʦʛʨʘʤʝʥ ʝʟʠʢ. 

3. ʈʘʟʚʠʪʠʝ ʥʘ ʩʲʩʪʝʟʘʪʝʣʝʥ ʜʫʭ. 

4. ʆʪʢʨʠʚʘʥʝ ʥʘ ʪʘʣʘʥʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʧʨʦʛʨʘʤʠʨʘʥʝʪʦ.  

ʊʘʣʘʥʪʲʪ ʝ ʚʨʦʜʝʥ, ʥʦ ʝ ʙʝʟʩʧʦʨʥʦ, ʯʝ ʩʧʦʩʦʙʥʦʩʪʠʪʝ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 
ʜʦʨʘʟʚʠʚʘʥʠ, ʧʦʜʢʨʝʧʷʥʠ ʠ ʧʨʠʟʥʘʚʘʥʠ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʝ ʚʲʟʤʦʞʥʦ ʟʘ ʧʝʨʠʦʜ ʦʪ 3 ʤʝʩʝʮʘ ʝʜʥʦ 11 
ʛʦʜʠʰʥʦ ʜʝʪʝ ʜʘ ʫʩʚʦʠ ʫʩʧʝʰʥʦ ʧʨʝʧʦʜʘʜʝʥʠʷ ʤʫ ʤʘʪʝʨʠʘʣ ʠ ʜʘ ʟʘʧʦʯʥʝ ʜʘ 
ʧʨʦʛʨʘʤʠʨʘ ʣʠʥʝʡʥʠ ʠ ʫʩʣʦʚʥʠ ʘʣʛʦʨʠʪʤʠ. ɿʘ ʪʦʟʠ ʧʝʨʠʦʜ  ʩʝ ʨʘʟʛʣʝʞʜʘʪ 
ʧʨʦʩʪʠ ʪʠʧʦʚʝ ʜʘʥʥʠ (ʮʝʣʦʯʠʩʣʝʥ, ʨʝʘʣʝʥ ʠ ʟʥʘʢʦʚ), ʦʧʝʨʘʪʦʨʠ ʩ ʢʦʠʪʦ ʩʝ 
ʦʩʲʱʝʩʪʚʷʚʘʪ ʣʠʥʝʡʥʠ ʠ ʨʘʟʢʣʦʥʝʥʠ ʘʣʛʦʨʠʪʤʠ ʩ ʧʦʯʪʠ ʚʩʠʯʢʠʪʝ ʠʤ 
ʧʨʦʠʟʚʦʜʥʠ. ʊʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʚ ʰʢʦʣʠʪʝ ʩʪʘʚʘ ʚʲʧʨʦʩ ʟʘ 
ʩʲʩʪʝʟʘʪʝʣʥʘ ʠʥʬʦʨʤʘʪʠʢʘ. ʅʠʚʦʪʦ ʝ ʜʦʩʪʘ ʧʦ-ʚʠʩʦʢʦ ʠ ʩʝ ʨʘʟʚʠʚʘ ʩ ʤʥʦʛʦ ʧʦ-
ʙʲʨʟʠ ʪʝʤʧʦʚʝ ʦʪ ʫʯʠʣʠʱʥʦʪʦ. 
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ɿʘ ʜʘ ʧʨʦʫʯʠʤ ʤʥʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʘʢʚʦ ʤʠʩʣʷʪ ʟʘ ʧʨʝʜʤʝʪʘ 
ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʧʨʦʚʝʜʦʭʤʝ ʘʥʦʥʠʤʥʘ ʘʥʢʝʪʘ ʚ V ʠ  XII ʢʣʘʩ.  

ɺ V ʢʣʘʩ ʩʣʝʜ ʢʘʪʦ ʦʪ 1 ʜʦ 15 ʩʝʧʪʝʤʚʨʠ ʙʝ ʧʨʦʚʝʜʝʥ ʠʥʪʝʥʟʠʚʝʥ ʢʫʨʩ ʥʘ 
ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʘʥʢʝʪʘʪʘ  ʩʝ ʩʲʩʪʦʝʰʝ ʦʪ ʩʣʝʜʥʠʪʝ ʚʲʧʨʦʩʠ: 
 

ɸʥʦʥʠʤʥʘ ʘʥʢʝʪʘ 
 

1. ʄʠʩʣʠʪʝ ʣʠ, ʯʝ ʝ ʜʦʙʨʝ ʚ ʫʯʝʙʥʘʪʘ ʧʨʦʛʨʘʤʘ ʟʘ 5-ʪʠ ʢʣʘʩ ʜʘ ʩʝ  
ʚʢʣʶʯʠ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ? 

                              ɸ) ʜʘ                          ɹ) ʥʝ                         ɺ) ʥʝʟʥʘʤ. 

2. ʅʘ ʢʦʣʢʦ ʛʦʜʠʥʠ ʤʠʩʣʝʪʝ, ʯʝ ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʟʘʧʦʯʥʝ ʩ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 
ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ? 

ɸ) ʥʘ 10-11 ʛʦʜʠʥʠ (IV ï V ʢʣʘʩ)          ɹ) ʥʘ 14-15 ʛʦʜʠʥʠ (VIII-IX ʢʣʘʩ)             ɺ) 
ʜʨʫʛ ʦʪʛʦʚʦʨ. 

3. ʂʘʢʚʦ ʚʠ ʤʦʪʠʚʠʨʘ, ʟʘ ʜʘ ʦʩʪʘʥʝʪʝ ʚ ʰʢʦʣʘʪʘ ʠ ʜʘ ʧʨʦʜʲʣʞʠʪʝ ʜʘ ʩʝ  
ʟʘʥʠʤʘʚʘʪʝ ʩ ʠʥʬʦʨʤʘʪʠʢʘ?  

ɸ) ʫʯʘʩʪʠʷ ʚ  ʥʘʮʠʦʥʘʣʥʠ ʩʲʩʪʝʟʘʥʠʷ    ɹ) ʫʯʠʪʝʣʷʪ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ         ɺ) ʥʝ 
ʧʨʦʜʲʣʞʘʚʘʤ. 

ɸʢʦ ʩʪʝ ʟʘʛʨʘʜʠʣʠ ʦʪʛʦʚʦʨ ɺ ʦʙʦʩʥʦʚʝʪʝ ʦʪʛʦʚʦʨʘ ʩʠ. ʅʘʧʠʰʝʪʝ ʚ ʩʚʦʙʦʜʥʘ 
ʬʦʨʤʘ. 

ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʘʥʢʝʪʘʪʘ ʩʘ ʦʙʦʙʱʝʥʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

ʚʲʧʨʦʩʠ 
 
 

 
ʦʪʛʦʚʦʨʠ 

 

1 2 3 

ʜʘ 
 
 

ʥʝ 
 
ʥʝʟʥʘʤ 

 
ʥʘ 10-11 
ʛʦʜʠʥʠ 

ʥʘ 14-15 
ʛʦʜʠʥʠ 

ʜʨʫʛ 
ʦʪʛʦʚʦʨ 

ʫʯʘʩʪʠʷ ʚ 
ʥʘʮʠʦʥʘʣʥʠ 
ʩʲʩʪʝʟʘʥʠʷ 

ʫʯʠʪʝʣʷʪ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ 

ʥʝ 
ʧʨʦʜʲʣʞʘʚʘʤ 

ʚ  % 79% 21% 0% 79% 19% 2% 38% 12% 50% 

ʆʪ ʨʝʟʫʣʪʘʪʠʪʝ ʩʝ ʚʠʞʜʘ, ʯʝ  79% ʦʪ ʚʩʠʯʢʠ ʫʯʝʥʠʮʠ  ʤʠʩʣʷʪ, ʯʝ ʝ ʜʦʙʨʝ ʜʘ 
ʩʝ ʠʟʫʯʘʚʘ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ, ʥʝʱʦ ʧʦʚʝʯʝ ʩʲʱʠʪʝ ʩʤʷʪʘʪ, ʯʝ ʝ ʜʦʙʨʝ ʜʘ 
ʩʝ ʟʘʧʦʯʥʝ ʥʘ 10-11 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪ. 50%  ʧʨʦʜʲʣʞʘʚʘʪ ʜʘ ʧʦʩʝʱʘʚʘʪ 
ʰʢʦʣʘʪʘ, ʢʘʪʦ ʦʩʪʘʥʘʣʠʪʝ ʦʙʷʩʥʷʚʘʪ, ʯʝ ʤʥʦʛʦ ʠʤ ʝ ʭʘʨʝʩʘʣʦ, ʥʦ  ʩʘ ʤʥʦʛʦ 
ʘʥʛʘʞʠʨʘʥʠ ʩ ʫʯʝʥʝ ʧʦ ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʧʨʝʜʤʝʪʠ ʠ ʥʝ ʠʤ ʦʩʪʘʚʘ ʚʨʝʤʝ ʟʘ 
ʜʦʧʲʣʥʠʪʝʣʥʠ ʜʝʡʥʦʩʪʠ.  

ʂʘʢʪʦ ʚʠʞʜʘʤʝ ʦʪ ʠʟʢʘʟʘʥʦʪʦ ʤʥʝʥʠʝ ʥʘ ʧʝʪʦʢʣʘʩʥʠʮʠʪʝ, ʨʘʙʦʪʘʪʘ ʩ 
ʥʘʜʘʨʝʥʠ ʫʯʝʥʠʮʠ ʝ ʥʘʡ-ʝʩʪʝʩʪʚʝʥʠʷʪ ʥʘʯʠʥ ʜʘ ʩʝ ʘʧʨʦʙʠʨʘʪ ʥʦʚʠʪʝ ʠʜʝʠ ʟʘ 
ʧʨʝʧʦʜʘʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʫʯʠʣʠʱʝ, ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʜʦʢʦʣʢʦ ʫʯʝʥʠʮʠʪʝ ʦʪ 
ʜʘʜʝʥʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʫʧʘ ʩʘ ʚ ʩʲʩʪʦʷʥʠʝ (ʦʙʝʢʪʠʚʥʦ ʠʣʠ ʢʘʪʦ ʩʪʝʧʝʥ ʥʘ 
ʧʦʜʛʦʪʦʚʢʘ) ʜʘ ʚʲʟʧʨʠʝʤʘʪ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʩ ʦʧʨʝʜʝʣʝʥʘ ʩʣʦʞʥʦʩʪò ʄʦʞʝʤ 
ʜʘ ʢʘʞʝʤ, ʯʝ ʩʝʛʘʰʥʦʪʦ ʧʦʢʦʣʝʥʠʝ ʧʘʨʘʣʝʣʥʦ ʠ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʙʲʨʟʦ 



ʅʅʘʘʮʮʠʠʦʦʥʥʘʘʣʣʥʥʘʘ  ʢʢʦʦʥʥʬʬʝʝʨʨʝʝʥʥʮʮʠʠ̫̫  ĂĂʆʆʙʙʨʨʘʘʟʟʦʦʚʚʘʘʥʥʠʠʝʝʪʪʦʦ  ʚʚ  ʠʠʥʥʬʬʦʦʨʨʤʤʘʘʮʮʠʠʦʦʥʥʥʥʦʦʪʪʦʦ  ʦʦʙʙɦɦʝʝʩʩʪʪʚʚʦʦòò 96 

ʨʘʟʚʠʚʘʱʦʪʦ ʩʝ ʠ ʥʘʧʨʝʛʥʘʪʦ ʚʨʝʤʝ ʝ  ʜʦʩʪʠʛʥʘʣʦ ʜʦ ʤʦʤʝʥʪʘ, ʚ ʢʦʡʪʦ ʤʦʞʝ 
ʜʘ ʟʘʧʦʯʥʝ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʧʦ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ. ʂʘʪʦ ʩʝ 
ʟʘʤʠʩʣʠʤ ʧʨʦʮʝʩʲʪ ʝ ʜʚʫʩʪʨʘʥʝʥ: ʰʢʦʣʘʪʘ, ʩʧʦʤʘʛʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 
ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʚʲʟʧʨʠʝʤʘʥʝ ʥʘ ʫʯʝʙʝʥ ʤʘʪʝʨʠʘʣ ʩ ʦʧʨʝʜʝʣʝʥʘ ʩʣʦʞʥʦʩʪ  ʠ ʚ 
ʩʲʱʦʪʦ ʚʨʝʤʝ ʩʧʦʤʘʛʘ ʥʘ ʫʯʝʥʠʮʠʪʝ, ʢʦʠʪʦ ʩʘ ʩ ʧʦʚʠʰʝʥ ʠʥʪʝʨʝʩ (ʢʘʢʪʦ 
ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʤʘʪʝʤʘʪʠʢʘ ʦʪ ʧʲʨʚʠ ʢʣʘʩ ʚʦʜʠ  ʜʦ ʨʘʟʚʠʪʠʝ ʥʘ ʧʦ-ʥʘʪʘʪʲʰʥʠ 
ʫʤʝʥʠʷ ʚ ʦʙʣʘʩʪʪʘ). 

ʂʲʤ ʤʦʤʝʥʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʮʠʪʠʨʘʪ  ʧʦʩʪʠʛʥʘʪʠ ʩʝʨʠʦʟʥʠ ʫʩʧʝʭʠ ʥʘ 
ʫʯʝʥʠʮʠʪʝ ʦʪ ʰʢʦʣʘʪʘ. ʇʝʪʠʤʘ ʫʯʝʥʠʢʘ ʦʪ ʦʙʱʦ ʯʝʪʠʨʠʥʘʜʝʩʝʪ ʩʝ ʜʚʠʞʘʪ ʚ 
ʜʠʘʧʘʟʦʥ ʦʪ 200-300 ʪʦʯʢʠ ʦʪ ʦʙʱʦ 300, ʢʘʢʪʦ  ʠ ʩʧʝʯʝʣʝʥʠ ʧʨʠʟʦʚʠ ʤʝʩʪʘ ʥʘ 
ʚʩʠʯʢʠ ʧʨʦʚʝʜʝʥʠ ʪʫʨʥʠʨʠ ʠ ʥʘʮʠʦʥʘʣʥʠ ʦʣʠʤʧʠʘʜʠ ʜʦ ʤʦʤʝʥʪʘ. ɺ ʐʫʤʝʥ ï  
ʚʪʦʨʦ ʤʷʩʪʦ, ʉʦʬʠʷ ï ʜʚʝ ʯʝʪʚʲʨʪʠ ʤʝʩʪʘ, ʚʲʚ ɺʘʨʥʘ ʥʘ ʟʠʤʥʠʪʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʩʲʩʪʝʟʘʥʠʷï ʯʝʪʚʲʨʪʦ ʤʷʩʪʦ, ʅʘʮʠʦʥʘʣʥʘ ʦʣʠʤʧʠʘʜʘ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ï h ʝʩʪʠʤʘ ʜʦʧʫʩʥʘʪʠ ʜʦ 2-ʨʠ ʢʨʲʛ, ʜʚʘʤʘ  ʜʦ 3-ʪʠ ʢʨʲʛ.  

ʅʝʢʘ ʧʦʛʣʝʜʥʝʤ ʠ ʤʥʝʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʦʪ  XII ñʘò, Ăʙò, Ăʚò ʠ Ăʞò ʢʣʘʩʦʚʝ ʚ 
ʆʄɻ. ʆʙʱʦ 112 ʫʯʝʥʠʢʘ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʪʘʟʠ ʘʥʢʝʪʘ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʛʦʣʷʤ 
ʠʥʪʝʨʝʩ, ʪʲʡ ʢʘʪʦ ʜʚʝ ʦʪ ʧʘʨʘʣʝʣʢʠʪʝ ʩʘ ʤʘʣʢʦ ʧʦ-ʨʘʟʣʠʯʥʠ. ʋʯʝʥʠʮʠʪʝ ʦʪ 
XIIòʘò ʢʣʘʩ ʩʘ ʚʣʝʟʥʘʣʠ ʚ ʆʄɻ ʦʪ V ʢʣʘʩ, ʘ XII Ăʞò ʩʘ ʩ ʧʨʠʝʤ ʩʣʝʜ VII ʢʣʘʩ  - 
ʧʨʦʬʝʩʠʷ Ăʧʨʦʛʨʘʤʠʩʪò. 

 
                                                          ɸʥʦʥʠʤʥʘ ʘʥʢʝʪʘ 

 

1. ʆʪ ʢʦʡ ʢʣʘʩ ʩʪʝ ʟʘʧʦʯʥʘʣʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʧʨʝʜʤʝʪʘ ʠʥʬʦʨʤʘʪʠʢʘ ʚ 
ʫʯʠʣʠʱʝ?  

                                                    ɸ) V ʢʣʘʩ           ɹ) IX ʢʣʘʩ. 

2. ɿʘʥʠʤʘʚʘʣʠ ʣʠ ʩʪʝ ʩʝ ʩ ʧʨʦʛʨʘʤʠʨʘʥʝ ʧʨʝʜʠ ʪʦʚʘ? 

                                                            ɸ) ʜʘ                  ɹ) ʥʝ. 

3. ʄʠʩʣʠʪʝ ʣʠ, ʯʝ ʘʢʦ ʙʷʭʪʝ ʟʘʧʦʯʥʘʣʠ ʧʦ-ʨʘʥʦ ʜʘ ʩʝ ʟʘʥʠʤʘʚʘʪʝ ʩ ʪʘʟʠ 
ʥʘʫʢʘ ʚ ʫʯʠʣʠʱʝ ʱʷʭʪʝ ʜʘ ʠʤʘʪʝ ʧʦ-ʛʦʣʷʤ ʫʩʧʝʭ ʚ ʫʩʚʦʷʚʘʥʝʪʦ ʤʫ ʦʪ 
ʩʝʛʘ? 

                                                     ɸ) ʜʘ                  ɹ) ʥʝ      ɺ) ʥʝʟʥʘʤ. 

4. ʅʘ ʢʦʣʢʦ ʛʦʜʠʥʠ ʤʠʩʣʝʪʝ, ʯʝ ʝ ʜʦʙʨʝ ʜʘ ʩʝ ʟʘʧʦʯʥʝ ʩ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ 
ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ? 

ɸ) ʥʘ 10-11 ʛʦʜʠʥʠ(IV ï V ʢʣʘʩ)        ɹ) ʥʘ 14-15 ʛʦʜʠʥʠ(VIII-IX ʢʣʘʩ)        ɺ) 
ʜʨʫʛ ʦʪʛʦʚʦʨ. 
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ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʘʥʢʝʪʘʪʘ ʩʘ ʦʙʦʙʱʝʥʠ ʚ ʩʣʝʜʥʘʪʘ ʪʘʙʣʠʮʘ: 

ɺʲʧʨʦʩʠ  
 
 

ʆʪʛʦʚʦʨʠ 
ʚ % 

1 2 3 4 

V 
ʢʣʘʩ 

IX 
ʢʣʘʩ 

ʜʘ ʥʝ ʜʘ ʥʝ ʥʝʟʥʘʤ ʥʘ  
10-11 
ʛʦʜʠʥʠ 

ʥʘ  
14-15 
ʛʦʜʠʥʠ 

   ʜʨʫʛ 
ʦʪʛʦʚʦʨ 

XII ñaò 75% 25% - 100% 80% 20% - 78% 22% - 

XII ñʙò 20% 80%   - 100% 40% 44% 16% 32%    60% 8% 

XII Ăʚò 5% 95% - 100% 35% 51% 14% 29% 46% 25% 

XII Ăʞò 0% 100% - 100% 90% 10% - 79% 21% - 

ʆʙʱʦ 25% 75% - 100% 61% 31% 8% 54% 38% 8% 
 

61% ʦʪ ʚʩʠʯʢʠ  ʩʤʷʪʘʪ, ʯʝ ʫʩʧʝʭʠʪʝ ʠʤ ʱʷʭʘ ʜʘ ʙʲʜʘʪ ʧʦ-ʛʦʣʝʤʠ ʦʪ 
ʩʝʛʘʰʥʠʪʝ, ʘʢʦ ʩʘ ʟʘʧʦʯʥʘʣʠ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʝʟʠʢʘ ʧʦ-ʨʘʥʦ, ʠ ʧʦʚʝʯʝ ʦʪ 
ʧʦʣʦʚʠʥʘʪʘ ʩʘ ʥʘ ʤʥʝʥʠʝ, ʯʝ ʝ ʜʦʙʨʝ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʜʘ ʟʘʧʦʯʥʝ 
ʥʘ 10-11 ʛʦʜʠʥʠ. 

ʅʝʢʘ ʧʦʛʣʝʜʥʝʤ ʥʘ ʢʘʢʚʦ ʤʥʝʥʠʝ ʩʘ ʫʯʝʥʠʮʠʪʝ ʦʪ XIIòʘò ʠ XIIòʞò ʢʣʘʩʦʚʝ ʧʦ  
ʩʲʱʠʪʝ ʜʚʘ ʚʲʧʨʦʩʘ ʦʪ ʘʥʢʝʪʘʪʘ. ɺʲʧʨʦʩʥʠʪʝ ʜʚʝ ʧʘʨʘʣʝʣʢʠ , ʝʜʥʘʪʘ, ʦʪ ʢʦʠʪʦ 
ʩʘ ʠʤʘʣʠ ʢʲʩʤʝʪʘ ʜʘ ʩʝ ʟʘʧʦʟʥʘʷʪ ʩ ʧʨʝʜʤʝʪʘ ʥʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʪʘʟʠ ʥʘʫʢʘ ʟʘ 
ʦʢʦʣʦ 15-20 ʜʝʥʘ, ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʰʢʦʣʘʪʘ, ʠ ʚʪʦʨʠʪʝ, ʢʦʠʪʦ ʮʝʣʝʥʘʩʦʯʝʥʦ 
ʠʟʫʯʘʚʘʪ  ʧʨʦʛʨʘʤʠʨʘʥʝ ʜʲʨʞʘʪ ʚʠʩʦʢʠʪʝ ʧʨʦʮʝʥʪʠ ʥʘ ʦʪʛʦʚʦʨʠ   Ăʜʘò ʠ Ăʥʘ 10-
11 ʛʦʜʠʰʥʘ ʚʲʟʨʘʩʪò . 

 

ʉʣʝʜ ʧʦ-ʛʦʨʝ ʠʟʣʦʞʝʥʠʪʝ ʬʘʢʪʠ ʱʝ ʝ ʜʦʙʨʝ ʜʘ ʢʦʤʝʥʪʠʨʘʤʝ 
ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʚ 
ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʙʲʨʟʦʪʦ ʨʘʟʚʠʪʠʝ  ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʤʷʥʘʪʘ ʥʘ 
ʩʦʮʠʘʣʥʠʷ ʞʠʚʦʪ ʥʘ ʤʣʘʜʦʪʦ ʧʦʢʦʣʝʥʠʝ. 

 

ʅʝʢʘ ʟʘʧʦʯʥʝʤ  ʦʪ ʩʘʤʦʪʦ ʥʘʯʘʣʦ. ɿʘ ʜʘ ʠʤʘ ʫʩʧʝʭ ʦʙʫʯʝʥʠʝʪʦ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʪʨʷʙʚʘ ʜʘ ʩʝ ʟʘʣʦʞʠ ʥʘ  ʜʚʝ ʚʘʞʥʠ ʥʝʱʘ: ʨʳʩʛʧ - ʝʙ ʪʞ 
ʧʫʜʧʛʧʩʡ ʦʙ ʛʳʨʩʧʪʙ ʠʙʲʧ ʲʞ ʪʞ ʡʠʬʰʙʛʙ ʫʧʠʡ ʨʩʞʝʥʞʫ ʡ ʛʫʧʩʧ ð ʬʰʡʫʞʤʸʫ 
ʠʙʝʳʤʟʡʫʞʤʦʧ ʫʩʸʚʛʙ ʝʙ ʨʩʞʰʬʨʡ ʪʤʧʟʦʙʫʙ ʣʧʥʨʷʫʳʩʦʙ ʫʞʩʥʡʦʧʤʧʜʡʸ 
ʨʩʞʠ ʨʩʡʠʥʙʫʙ ʦʙ ʡʠʜʩʙʝʞʦʡʫʞ ʝʧ ʫʧʠʡ ʥʧʥʞʦʫ ʧʚʲʡ ʬʰʞʚʦʡ ʬʥʞʦʡʸ. ɽʜʥʦ 
ʜʝʪʝ ʥʘ 11-12 ʛʦʜʠʥʠ ʪʨʫʜʥʦ ʱʝ ʨʘʟʙʝʨʝ ʠʟʨʝʯʝʥʠʝ ʦʪ ʚʠʜʘ Ă ʀʟʫʯʘʚʘʥʝʪʦ ʥʘ 
ʪʘʟʠ ʜʠʩʮʠʧʣʠʥʘ ʮʝʣʠ ʬʦʨʤʠʨʘʥʝ ʥʘ ʢʫʣʪʫʨʘ ʧʨʠ ʙʦʨʘʚʝʥʝ ʩ ʠʥʬʦʨʤʘʮʠʷ ʠ 
ʛʦʪʦʚʥʦʩʪ ʟʘ ʠʟʫʯʘʚʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʚʨʝʤʝʥʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ 
ʪʝʭʥʦʣʦʛʠʠò( Ăʋʯʝʙʥʘ ʧʨʦʛʨʘʤʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ 9 ʢʣʘʩ ɿʇò). ʊʨʷʙʚʘ ʜʘ ʩʝ 
ʥʘʙʣʝʛʥʝ ʥʘ ʬʘʢʪʘ, ʯʝ ʪʦʚʘ, ʢʦʝʪʦ ʪʝ ʱʝ ʩʝ ʥʘʫʯʘʪ ʜʘ ʧʨʘʚʷʪ ʝ ʥʝʱʦ ʩʲʚʩʝʤ 
ʨʘʟʣʠʯʥʦ ʦʪ ʪʦʚʘ, ʢʦʝʪʦ ʩʘ ʧʨʘʚʠʣʠ ʜʦ ʩʝʛʘ, ʩʷʜʘʡʢʠ ʧʨʝʜ ʢʦʤʧʶʪʲʨʘ. ʊʨʷʙʚʘ 
ʜʘ ʩʘ ʥʘʷʩʥʦ, ʯʝ ʩʝʛʘ ʩʘʤʦ ʱʝ ʩʝ ʧʦʩʪʘʚʷʪ ʦʩʥʦʚʠʪʝ ʥʘ ʪʦʚʘ, ʢʦʝʪʦ ʪʝ ʱʝ ʩʝ 
ʥʘʫʯʘʪ ʜʘ ʩʲʟʜʘʚʘʪ ʚ ʙʲʜʝʱʝ, ʘ ʠʤʝʥʥʦ ʧʨʦʜʫʢʪʠ, ʢʦʠʪʦ ʜʦ ʩʝʛʘ ʩʘʤʦ ʩʘ 
ʠʟʧʦʣʟʚʘʣʠ ʥʘʛʦʪʦʚʦ. ɺ ʜʥʝʰʥʦ ʚʨʝʤʝ ʧʦʯʪʠ ʚʩʷʢʦ ʝʜʥʦ ʜʝʪʝ ʨʘʟʧʦʣʘʛʘ ʩ 
ʢʦʤʧʶʪʲʨ ʫ ʜʦʤʘ ʩʠ,  ʠʣʠ ʧʦʥʝ ʩʲʩ ʩʠʛʫʨʥʦʩʪ  ʝ  ʠʛʨʘʣʦ  ʥʘ ʥʷʢʘʢʚʘ ʠʛʨʘ. ʆʩʚʝʥ 
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ʪʦʚʘ 50% ʦʪ ʪʷʭ ʩʘ ʯʫʚʘʣʠ ʟʘ ʧʨʦʛʨʘʤʠʪʝ Word ʠ Power Point, ʢʦʝʪʦ ʦʱʝ ʧʦʚʝʯʝ 
ʫʣʝʩʥʷʚʘ ʦʙʷʩʥʝʥʠʷʪʘ ʥʘ ʫʯʠʪʝʣʷ.  

ʉʣʝʜ ʢʘʪʦ ʫʯʠʪʝʣʷʪ ʧʨʠʢʣʶʯʠ ʩ ʪʘʟʠ ʚʘʞʥʘ ʯʘʩʪ, ʦʯʝʨʪʘʥʘ  ʝ ʧʨʝʜʤʝʪʥʘʪʘ 
ʦʙʣʘʩʪ ʥʘ ʥʘʫʢʘʪʘ, ʨʦʣʷʪʘ ʠ ʤʷʩʪʦʪʦ Ⱬ ʚ ʩʲʚʨʝʤʝʥʥʦʪʦ ʦʙʱʝʩʪʚʦ, ʚʲʟʥʠʢʚʘ  
ʚʲʧʨʦʩʘ ʢʘʢʚʦ ʪʦʯʥʦ ʱʝ ʩʝ ʧʨʘʚʠ ʚ ʪʝʟʠ ʯʘʩʦʚʝ, ʢʘʢʚʘ ʜʝʡʥʦʩʪ ʪʦʯʥʦ ʱʝ ʩʝ 
ʠʟʚʲʨʰʚʘ?  ʆʪʛʦʚʦʨʲʪ ʝ ï ʲʞ ʪʞ ʩʞʱʙʛʙʫ  ʠʙʝʙʰʡ, ʥʦ ʥʝ ʩ ʣʠʩʪ ʠ ʭʠʤʠʢʘʣ, ʘ ʩ 
ʧʦʤʦʱʪʘ ʥʘ ʢʦʤʧʶʪʲʨ. ɼʦʨʠ ʠ ʜʝʮʘʪʘ ʩʘ ʥʘʷʩʥʦ, ʯʝ ʤʘʰʠʥʠʪʝ ʩʘ ʩʲʟʜʘʜʝʥʠ, ʟʘ 
ʜʘ ʫʣʝʩʥʷʪ ʨʘʙʦʪʘʪʘ ʠ ʞʠʚʦʪʘ ʥʘ ʭʦʨʘʪʘ. 

ʇʦʥʷʪʠʝʪʦ ʠʙʝʙʰʙ ʝ ʜʦʩʪʘ ʰʠʨʦʢʦ ʠ ʧʦʥʷʢʦʛʘ ʩʧʝʮʠʬʠʯʥʦ ʜʝʬʠʥʠʨʘʥʦ ʟʘ 
ʢʦʥʢʨʝʪʥʘʪʘ ʥʘʫʢʘ. ɺ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʪʘ ʣʠʪʝʨʘʪʫʨʘ ʝ ʥʘʧʨʘʚʝʥʘ 
ʨʘʟʥʦʦʙʨʘʟʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʟʘʜʘʯʠʪʝ ʠʟʧʦʣʟʚʘʥʠ ʧʦ ʨʘʟʣʠʯʥʠʪʝ ʫʯʝʙʥʠ 
ʧʨʝʜʤʝʪʠ. 

ʈʝʰʘʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʟʘʜʘʯʘ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʥʘʡ-ʦʙʱʦ ʤʦʞʝ ʜʘ ʩʝ ʦʧʠʰʝ 
ʩʲʩ ʩʣʝʜʥʘʪʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ: 

V ɺʭʦʜ 

V ɼʝʡʩʪʚʠʷ 

V ʀʟʭʦʜ 

ʇʨʦʛʨʘʤʠʨʘʥʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʩʢʫʯʥʦ ʠ ʙʝʟʠʥʪʝʨʝʩʥʦ, ʥʦ ʥʝ ʠ ʘʢʦ ʚ 
ʥʘʯʘʣʦʪʦ ʥʘʩʦʯʠʤ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʫʯʝʥʠʮʠʪʝ ʢʲʤ ʠʟʭʦʜʘ. ɼʦʙʲʨ ʧʦʜʭʦʜ ʝ ʜʘ ʩʝ 
ʟʘʧʦʯʥʝ ʩ ʥʝʱʦ ʚʠʟʫʘʣʥʦ, ʢʦʝʪʦ ʜʘ ʧʨʠʚʣʝʯʝ  ʚʥʠʤʘʥʠʝʪʦ  ʠ  ʜʘ ʨʘʟʚʠʝ  
ʚʲʦʙʨʘʞʝʥʠʝʪʦ ʠʤ. 

ɿʘʜʘʯʘ, ʚ ʢʦʷʪʦ ʩʝ ʠʟʠʩʢʚʘ  ʜʘ ʩʝ ʦʪʧʝʯʘʪʘ ʬʠʛʫʨʘ ʦʪ ʥʷʢʘʢʲʚ  ʟʥʘʢ ʦʪ 
ʢʣʘʚʠʘʪʫʨʘʪʘ ʧʨʝʜʠʟʚʠʢʚʘ ʦʛʨʦʤʝʥ ʠʥʪʝʨʝʩ. ʅʘʧʨʠʤʝʨ  ʩʲʨʯʠʮʝ ʠʣʠ  
ʛʝʦʤʝʪʨʠʯʥʘ ʬʠʛʫʨʘ ʦʪ ʟʚʝʟʜʠʯʢʠ.  

ʉʲʩ ʩʲʱʠʷʪ ʫʩʧʝʭ ʩʝ ʧʨʠʝʤʘ ʠ ʟʘʜʘʯʘ, ʚ ʢʦʷʪʦ ʩʝ ʠʟʠʩʢʚʘ ʜʘ ʩʝ ʦʪʧʝʯʘʪʘ 
ʥʷʢʘʢʚʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥʦʩʪ ʦʪ ʩʠʤʚʦʣʠ, ʪ.ʝ. ʪʝʢʩʪ.  

ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʫʯʝʥʠʮʠʪʝ ʩʝ ʥʘʫʯʘʚʘʪ ʜʘ ʠʟʚʝʞʜʘʪ ʜʘʥʥʠ ʠ ʦʪ 
ʧʨʘʢʪʠʢʘʪʘ ʩʝ ʧʨʝʤʠʥʘʚʘ ʢʲʤ ʪʝʦʨʠʷʪʘ. ɼʝʬʠʥʠʨʘʥʝʪʦ ʥʘ ʧʦʥʷʪʠʝʪʦ  
Ăʦʧʝʨʘʪʦʨ ʟʘ ʠʟʭʦʜò ʥʠ ʧʦʤʘʛʘ ʜʘ ʟʘʧʦʯʥʝʤ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʟʘʜʘʯʠ, ʚ ʢʦʠʪʦ ʱʝ 
ʩʝ ʧʨʝʩʤʷʪʘʪ ʠʟʨʘʟʠ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʦʧʝʨʘʪʦʨʘ cout ʱʝ ʤʦʛʘʪ ʜʘ ʠʟʚʲʨʰʚʘʪ 
ʯʝʪʠʨʠʪʝ ʘʨʠʪʤʝʪʠʯʥʠ ʦʧʝʨʘʮʠʠ ʩʲʙʠʨʘʥʝ, ʠʟʚʘʞʜʘʥʝ, ʫʤʥʦʞʝʥʠʝ ʠ ʜʝʣʝʥʠʝ 
ʥʘ ʜʚʝ ʠʣʠ ʧʦʚʝʯʝ ʯʠʩʣʘ. ʅʘʧʨʠʤʝʨ: 
# include <iostream> 
using namespace std; 
int main() 
{ 
   cout<<3+5*2<<endl; 
   system ("pause"); 
   return 0; 
}  
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ɿʘ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʪ ʝʞʢʪʫʛʡʸʫʙ ʦʙʘʯʝ, ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʝʜʥʘ ʟʘʜʘʯʘ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʩʝ ʩʚʝʞʜʘ ʜʦ ʩʲʩʪʘʚʷʥʝ ʥʘ ʘʣʛʦʨʠʪʲʤ, ʢʦʡʪʦ ʚʦʜʠ ʜʦ ʧʨʘʚʠʣʥʦʪʦ 
Ⱬ ʨʝʰʝʥʠʝ. ɸʣʛʦʨʠʪʤʠʪʝ ʩʝ ʦʧʠʩʚʘʪ ʧʦ ʪʨʠ ʥʘʯʠʥʘ ï ʩʣʦʚʝʩʥʦ, ʯʨʝʟ ʙʣʦʢ-
ʩʭʝʤʘ ʠ ʥʘ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ. ʉʧʘʟʚʘʡʢʠ  ʧʨʠʥʮʠʧʠʪʝ ʟʘ ʜʦʩʪʲʧʥʦʩʪ ʠ ʧʦ-
ʪʦʯʥʦ ʦʪ ʠʟʚʝʩʪʥʦʪʦ ʢʲʤ ʥʝʠʟʚʝʩʪʥʦʪʦ, ʪʲʡ ʢʘʪʦ ʫʯʝʥʠʮʠʪʝ ʚʝʯʝ ʤʦʛʘʪ ʜʘ 
ʬʦʨʤʠʨʘʪ ʠ ʠʟʣʘʛʘʪ ʩʚʦʠʪʝ  ʤʠʩʣʠ ʫʩʪʥʦ, ʩ ʣʝʢʦʪʘ ʤʦʛʘʪ ʜʘ ʠʟʛʨʘʜʷʪ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʤʦʜʝʣ ʥʘ ʜʘʜʝʥʘ ʟʘʜʘʯʘ. 

ɿʘʣʘʛʘʡʢʠ ʥʘ ʨʩʞʝʥʞʫʦʧʫʧ  (ʨʩʞʝʥʞʫʦʧ-ʧʩʡʞʦʫʡʩʙʦʧ) ʥʡʪʤʞʦʞ, ʠ ʧʦ ï 
ʪʦʯʥʦ ʥʘ ʚʨʲʟʢʘʪʘ ʩ ʤʘʪʝʤʘʪʠʢʘʪʘ, ʩʣʝʜ ʢʘʪʦ ʫʯʝʥʠʢʲʪ ʨʝʰʘʚʘ ʟʘʜʘʯʘ ʧʦ 
ʤʘʪʝʤʘʪʠʢʘ ʦʪ ʚʠʜʘ ʧʦ ï ʜʦʣʫ ʠ ʷ ʦʧʠʩʚʘ ʩʣʦʚʝʩʥʦ, ʘ ʠʤʝʥʥʦ: 

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ 1: ʅʘʤʝʨʝʪʝ ʧʝʨʠʤʝʪʲʨʘ ʥʘ 
ʧʨʘʚʦʲʛʲʣʥʠʢ ʩʲʩ ʟʘʜʘʜʝʥʠ ʩʪʨʘʥʠ ʘ  ʠ b.  

ʅʝʢʘ ʜʘ ʦʧʠʰʝʤ ʩ ʜʫʤʠ ʢʘʢ ʱʝ ʨʝʰʠʤ ʟʘʜʘʯʘʪʘ ʩʪʲʧʢʘ 
ʧʦ ʩʪʲʧʢʘ: 

1. ʆʧʨʝʜʝʣʷʤʝ ʜʲʣʞʠʥʘʪʘ a ʠ ʰʠʨʦʯʠʥʘʪʘ b ʥʘ 
ʧʨʘʚʦʲʛʲʣʥʠʢʘ; 

2. ʇʨʝʩʤʷʪʘʤʝ ʧʝʨʠʤʝʪʲʨʘ ʈ ʧʦ ʬʦʨʤʫʣʘʪʘ ʈ = 
2*ʘ + 2*b; 

3. ʉʲʦʙʱʘʚʘʤʝ ʨʝʟʫʣʪʘʪʘ, ʪ.ʝ. ʈ;  

ʉʣʝʜ ʢʘʪʦ ʠʟʫʯʠ ʰʝʩʪʪʝ ʙʣʦʢʘ ʱʝ ʨʘʟʧʨʝʜʝʣʠ ʪʘʢʘ 
ʧʦʜʨʝʜʝʥʦʪʦ ʧʦ ʩʪʲʧʢʠ (ʝʣʝʤʝʥʪʘʨʥʠ ʜʝʡʩʪʚʠʷ) 
ʩʣʦʚʝʩʥʦ ʦʧʠʩʘʥʠʝ ʚ ʣʠʥʝʡʥʘ ʙʣʦʢ-ʩʭʝʤʘ (ʬʠʛ.1). 

ɿʘʱʦ ʩʝ ʥʘʣʘʛʘ ʘʣʛʦʨʠʪʤʠʪʝ ʜʘ ʩʝ ʠʟʨʘʟʷʚʘʪ ʯʨʝʟ 
ʙʣʦʢ-ʩʭʝʤʠ? ï ɹʣʦʢ- ʩʭʝʤʘʪʘ ʝ  ʚʠʜ ʥʘʛʣʝʜʥʦ ʩʨʝʜʩʪʚʦ, ʠ 
ʧʦ-ʪʦʯʥʦ ʫʩʣʦʚʥʦʠʟʦʙʨʘʟʠʪʝʣʥʘ. ʂʘʢʪʦ ʚʩʠʯʢʠ ʟʥʘʝʤ ʜʚʝ 
ʦʪ ʬʫʥʢʮʠʠʪʝ ʥʘ ʥʘʛʣʝʜʥʦʩʪʪʘ ʩʘ ʜʘ ʦʙʣʝʢʯʘʪ ʧʨʦʮʝʩʘ ʥʘ ʫʩʚʦʷʚʘʥʝ ʥʘ ʟʥʘʥʠʷ 
ʠ ʜʘ ʩʲʜʝʡʩʪʚʘʪ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʤʠʩʣʝʥʝʪʦ. ʆʩʚʝʥ ʪʦʚʘ, ʟʘʧʦʯʚʘʡʢʠ ʦʪ 
ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʣʠʥʝʡʥʠ ʙʣʦʢ ï ʩʭʝʤʠ, ʢʦʝʪʦ ʫʯʝʥʠʮʠʪʝ  ʫʩʚʦʷʚʘʪ ʩ ʣʝʢʦʪʘ, 
ʤʥʦʛʦ ʜʦʙʨʝ ʱʝ ʩʝ ʥʘʚʣʝʟʝ ʚ ʪʝʤʠʪʝ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʫʩʣʦʚʥʠ ʠ ʨʘʟʢʣʦʥʝʥʠ 
ʘʣʛʦʨʠʪʤʠ ʧʦ-ʢʲʩʥʦ. 

ʅʘ ʣʠʮʝ ʝ ʧʨʠʥʮʠʧʘ ʥʘ ʩʲʟʥʘʪʝʣʥʦʩʪ, ʢʦʡʪʦ ʩʧʦʨʝʜ ʥʷʢʦʡ ʫʯʝʥʠ ʩʝ 
ʠʟʨʘʟʷʚʘ ʚ ʪʦʚʘ ʫʯʝʥʠʢʲʪ ʜʘ ʨʘʟʙʠʨʘ ʚʩʠʯʢʦ, ʢʦʝʪʦ ʠʟʫʯʘʚʘ, ʚʣʘʜʝʝ ʝʟʠʢʘ 
ʠʟʧʦʣʟʚʘʥ ʦʪ ʫʯʠʪʝʣʷ, ʩʚʲʨʟʚʘ ʥʦʚʠʪʝ ʟʥʘʥʠʷ ʩʲʩ ʩʪʘʨʠʪʝ, ʪ.ʝ. ʫʯʝʥʠʢʲʪ 
ʨʘʟʙʠʨʘ ʫʯʝʙʥʠʷ ʤʘʪʝʨʠʘʣ, ʢʦʛʘʪʦ ʤʦʞʝ ʜʘ ʛʦ ʚʲʟʧʨʦʠʟʚʝʜʝ ʩʲʩ ʩʚʦʠ ʜʫʤʠ, ʩ 
ʧʨʦʤʝʥʝʥʠ ʦʟʥʘʯʝʥʠʷ ʠ ʯʝʨʪʝʞʠ, ʟʥʘʝ ʫʩʣʦʚʠʷʪʘ ʟʘ ʧʨʠʣʘʛʘʥʝ ʥʘ ʜʘʜʝʥʦ 
ʟʘʜʘʥʠʝ, ʤʦʞʝ ʜʘ ʧʨʠʣʘʛʘ ʫʩʚʦʝʥʠʪʝ ʚ ʩʭʦʜʥʠ ʫʩʣʦʚʠʷ. ɺ ʠʥʬʦʨʤʘʪʠʢʘʪʘ: ʘʢʦ 
ʦʪʛʦʚʘʨʷ ʥʘ ʚʲʧʨʦʩʠ ʢʘʪʦ : ʢʘʢʚʠ ʩʘ ʚʭʦʜʥʠʪʝ ʜʘʥʥʠ?, ʢʘʢʚʠ ʩʘ ʠʟʭʦʜʥʠʪʝ?, 
ʢʘʢʚʠ ʦʧʝʨʘʮʠʠ ʩʤʝ ʠʟʧʦʣʟʚʘʣʠ?,  ʦʟʥʘʯʘʚʘ, ʯʝ ʩʤʝ ʧʦʩʪʠʛʥʘʣʠ ʮʝʣʪʘ ʩʠ. 

ʇʘʨʘʣʝʣʥʦ ʩ ʚʝʯʝ ʫʩʚʦʝʥʦʪʦ ʠʟʨʘʟʷʚʘʥʝ ʯʨʝʟ ʣʠʥʝʡʥʘ ʙʣʦʢ- ʩʭʝʤʘ ʤʦʞʝ ʜʘ 
ʩʝ ʧʨʝʤʠʥʝ ʢʲʤ ʠʟʨʘʟʷʚʘʥʝ ʥʘ ʘʣʛʦʨʠʪʤʠʪʝ ʥʘ ʝʟʠʢ ʟʘ ʧʨʦʛʨʘʤʠʨʘʥʝ.  
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ʇʫʦʧʛʧ ʨʩʞʝʥʞʫʦʧʫʧ (ʨʩʞʝʥʞʫʦʧ-ʧʩʡʞʦʫʡʩʙʦʧ) ʥʡʪʤʞʦʞ, ʣʙʫʧ ʫʬʣ ʲʞ 
ʝʧʚʙʛʡʥ ʡ ʙʦʙʤʡʫʡʰʦʧʫʧ ʥʡʪʤʞʦʞ. ʉʝʛʘ ʱʝ ʠʟʧʦʣʟʚʘʤʝ ʚʨʲʟʢʘʪʘ ʩ 
ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ. 

ʂʘʢʪʦ ʚ ʙʲʣʛʘʨʩʢʠʷʪ ʝʟʠʢ ʩʘ ʩʝ ʥʘʫʯʠʣʠ ʧʲʨʚʦ ʜʘ ʧʠʰʘʪ ʙʫʢʚʠ,ʩʣʝʜ ʪʦʚʘ ʩʘ 
ʦʙʨʘʟʫʚʘʣʠ ʩʨʠʯʢʠ, ʧʦʩʣʝ ʜʫʤʠ, ʘ ʜʫʤʠʪʝ ʩʘ ʧʦʜʨʝʜʠʣʠ ʩʤʠʩʣʦʚʦ ʠ ʣʦʛʠʯʝʩʢʠ 
ʚ ʠʟʨʝʯʝʥʠʷ, ʪʘʢʘ ʩʝʛʘ ʱʝ ʩʝ ʥʘʫʯʘʪ ʥʘ ʘʟʙʫʢʘʪʘ ʥʘ ʧʨʦʛʨʘʤʥʠʷ ʝʟʠʢ, ʢʦʡʪʦ 
ʠʟʫʯʘʚʘʪ. ʉʣʝʜ ʪʦʚʘ ʱʝ ʥʘʫʯʘʪ ʟʘʧʘʟʝʥʠʪʝ ʜʫʤʠ, ʢʘʪʦ ʦʩʪʘʚʘ ʫʯʠʪʝʣʷʪ ʜʘ 
ʦʙʷʩʥʠ ʧʨʘʚʠʣʘʪʘ, ʧʦ ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʨʝʞʜʘʪ ʠ ʪʦʚʘ, ʯʝ ʢʘʢʪʦ  ʚʩʷʢʦ 
ʠʟʨʝʯʝʥʠʝ ʚ ʙʲʣʛʘʨʩʢʠʷ ʝʟʠʢ ʟʘʚʲʨʰʚʘ ʩ ʪʦʯʢʘ, ʝʜʥʦ ʣʦʛʠʯʝʩʢʦ ʟʘʚʲʨʰʝʥʦ 
ʜʝʡʩʪʚʠʝ (ʢʘʢʚʦʪʦ ʝ ʦʧʝʨʘʪʦʨʘ) ʚ ʠʥʬʦʨʤʘʪʠʢʘʪʘ ʟʘʚʲʨʰʚʘ ʩ ʪʦʯʢʘ ʠ ʟʘʧʝʪʘʷ 
Ă;ò. ɿʘ ʜʘ ʥʘʧʠʰʝʤ ʧʨʦʛʨʘʤʘ ʪʨʷʙʚʘ ʧʨʦʩʪʦ ʜʘ ʥʘʧʠʰʝʤ ʥʷʢʦʣʢʦ ʠʟʨʝʯʝʥʠʷ ʥʘ 
ʩʲʦʪʚʝʪʥʠʷ ʧʨʦʛʨʘʤʝʥ ʝʟʠʢ, ʢʘʪʦ ʩʧʘʟʚʘʤʝ ʥʷʢʦʠ ʧʨʘʚʠʣʘ. 

ʉʪʠʛʘʤʝ ʜʦ ʧʲʣʥʠʷ ʘʣʛʦʨʠʪʲʤ ʟʘ  ʫʩʧʝʰʥʦʪʦ ʨʝʰʘʚʘʥʝ ʥʘ ʝʜʥʘ ʟʘʜʘʯʘ ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ: 

1. ʦʧʨʝʜʝʣʷʤʝ ʚʝʣʠʯʠʥʠʪʝ, ʢʦʠʪʦ ʱʝ ʫʯʘʩʪʚʘʪ ʚ ʧʨʦʛʨʘʤʘʪʘ 

2. ʦʧʨʝʜʝʣʷʤʝ ʚʝʣʠʯʠʥʠʪʝ, ʢʦʠʪʦ ʱʝ ʚʲʚʝʞʜʘʤʝ ʦʪ ʢʣʘʚʠʘʪʫʨʘʪʘ 

3. ʦʧʨʝʜʝʣʷʤʝ ʥʝʦʙʭʦʜʠʤʠʪʝ ʠʟʨʘʟʠ /ʬʦʨʤʫʣʠ/ ʟʘ ʧʨʝʩʤʷʪʘʥʝ 

4. ʦʧʨʝʜʝʣʷʤʝ ʠʟʭʦʜʥʠʪʝ ʚʝʣʠʯʠʥʠ 

ʅʘ ʝʟʠʢʘ ʥʘ ʉ++ ʧʲʨʚʘ ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʱʝ ʠʟʛʣʝʞʜʘ ʧʦ ʩʣʝʜʥʠʷʪ ʥʘʯʠʥ: 
# include <iostream> 
using namespace std; 
int main() 
{ 
   int a, b, P; 
   cin >> a>> b; 
   P = 2*a + 2*b; 
   cout << P<<endl; 
   system ("pause"); 
   return 0; 
} 

ɽʩʪʝʩʪʚʝʥʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʪ ʦʱʝ ʪʝʤʠ. ʂʘʢʪʦ ʩʝ ʚʠʞʜʘ ʚ ʩʦʨʩʘ ʱʝ 
ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʙʷʩʥʷʪ ʟʘʧʘʟʝʥʠʪʝ ʜʫʤʠ int, , cin, , endlé, ʥʘʚʣʠʟʘʤʝ ʚ ʪʠʧʦʚʝ 
ʜʘʥʥʠ, ʦʧʝʨʘʪʦʨʠ ʟʘ ʚʭʦʜ, ʥʦ ʪʦʚʘ ʚʝʯʝ ʱʝ ʩʝ ʨʘʟʛʣʝʞʜʘ ʚ ʩʣʝʜʚʘʱʠʪʝ ʫʨʦʮʠ, 
ʟʘʣʦʞʝʥʠ ʚ ʦʙʫʯʝʥʠʝʪʦ. 

ɼʦ ʪʫʢ ʤʦʞʝʤ ʜʘ ʢʘʞʝʤ, ʯʝ ʥʷʤʘ ʥʠʢʘʢʲʚ ʧʨʦʙʣʝʤ ʜʘ ʩʝ ʟʘʧʦʯʥʝ  ʫʩʧʝʰʥʦ 
ʦʙʫʯʝʥʠʝ ʥʘ ʫʯʝʥʠʮʠ ʦʪ ʧʦ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ. ʇʨʦʩʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ  ʟʘʣʦʞʠ ʥʘ 
ʪʨʠʪʝ ʚʠʜʘ ʤʠʩʣʦʚʥʠ ʜʝʡʥʦʩʪʠ, ʪʷʩʥʦ ʩʚʲʨʟʘʥʠ ʩ ʦʩʥʦʚʥʠʪʝ ʜʠʜʘʢʪʠʯʝʩʢʠ 
ʧʨʠʥʮʠʧʠ ʠ ʤʝʪʦʜʠ ʥʘ ʦʙʫʯʝʥʠʝ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ. 

ʄʦʞʝ ʜʘ ʩʪʠʛʥʝʤ ʠ ʧʦ-ʜʘʣʝʯ ʚ ʤʠʩʣʠʪʝ ʩʠ -  ʟʘʱʦ  ʜʘ ʥʝ ʩʝ ʚʲʚʝʜʝ ʧʨʝʜʤʝʪ 
Ăʀʟʫʯʘʚʘʥʝ ʥʘ ʢʦʤʧʶʪʲʨʝʥ ʝʟʠʢò ʚ ʥʘʧʨʘʚʣʝʥʠʝ Ăʀʟʢʫʩʪʚʝʥʠ ʝʟʠʮʠò. ʊʝ ʪʘʢʘ 
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ʠʣʠ ʠʥʘʯʝ ʚʝʯʝ ʟʥʘʷʪ ʧʦʥʝ ʜʚʘ ʝʩʪʝʩʪʚʝʥʠ ï ʙʲʣʛʘʨʩʢʠ ʠ ʘʥʛʣʠʡʩʢʠ. ʉ ʨʘʜʦʩʪ 
ʙʠʭʘ ʠʟʫʯʘʚʘʣʠ ʠ ʠʟʢʫʩʪʚʝʥ ʝʟʠʢ. 

ɺ ʧʦʜʢʨʝʧʘ ʥʘ ʪʘʟʠ ʪʝʟʘ ʚ ʩʪʨʘʪʝʛʠʷʪʘ ʩʠ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ 
ʦʙʱʝʩʪʚʦ ʚ ʈ.ɹʲʣʛʘʨʠʷ ʠ ʚ ʃʠʩʘʙʦʥʩʢʘʪʘ ʩʪʨʘʪʝʛʠʷ ʧʨʝʜʩʪʘʚʷ ʦʩʥʦʚʥʠ 
ʧʨʠʥʮʠʧʠ ʥʘ ʦʙʫʯʝʥʠʝʪʦ ʧʦ ʀʂʊ ʚ ʩʨʝʜʥʦʪʦ ʫʯʠʣʠʱʝ. ʉʧʦʨʝʜ ʥʝʛʦ 
ʠʥʪʝʛʨʠʨʘʥʝʪʦ ʥʘ ʀʂʊ ʚ ʦʙʫʯʝʥʠʝʪʦ ʟʘʧʦʯʚʘ ʦʪ ʧʲʨʚʠ ʠ ʧʨʦʜʲʣʞʘʚʘ ʜʦ 
ʧʦʩʣʝʜʥʠʷ ʫʯʠʣʠʱʝʥ ʢʣʘʩ. ʇʨʠʚʠʢʚʘʥʝʪʦ ʥʘ ʜʝʮʘʪʘ ʜʘ ʨʘʙʦʪʷʪ ʩ ʢʦʤʧʶʪʲʨ 
(ʜʠʜʘʢʪʠʯʝʩʢʠ ʠʛʨʠ, ʧʨʦʩʪʠ ʨʝʜʘʢʪʦʨʠ ʟʘ ʧʠʩʘʥʝ ʠ ʨʠʩʫʚʘʥʝ ʠ ʜʨ.) ʦʱʝ ʚ 
ʥʘʯʘʣʥʠʪʝ ʢʣʘʩʦʚʝ ʙʠ ʦʩʠʛʫʨʠʣʦ ʥʘʛʣʘʩʘ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 
ʩʲʚʨʝʤʝʥʥʠʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʆʩʚʝʥ ʪʦʚʘ ʩʝ ʨʧʛʡʱʙʛʙ 
ʣʙʰʞʪʫʛʧʫʧ ʦʙ ʧʚʬʰʞʦʡʞʫʧ ʡ ʧʚʩʙʠʧʛʙʦʡʞʫʧ ʣʙʫʧ ʯʸʤʧ ʡ ʧʫʣʩʡʛʙʦʞ ʡ 
ʩʙʠʛʡʛʙʦʞ ʦʙ ʫʙʤʙʦʫʤʡʛʡʫʞ ʝʞʯʙ. ʆʙʫʯʝʥʠʝʪʦ ʧʦ ʀʂʊ ʪʨʷʙʚʘ ʜʘ ʧʦʜʧʦʤʘʛʘ 
ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʧʦʟʥʘʚʘʪʝʣʥʠ ʫʤʝʥʠʷ, ʫʤʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ, 
ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʥʝʩʪʘʥʜʘʨʪʥʠ, ʟʘ ʫʯʝʥʠʮʠ ʩ ʧʦ-ʚʠʩʦʢʠ ʠʥʪʝʨʝʩʠ ʠ ʩʧʦʩʦʙʥʦʩʪʠ, 
ʩʪʨʫʢʪʫʨʥʦ ʠ ʘʣʛʦʨʠʪʤʠʯʥʦ ʤʠʩʣʝʥʝ ʠ ʪʦʯʥʦ ʠʟʨʘʟʷʚʘʥʝ, ʫʤʝʥʠʷ ʜʘ ʩʝ ʪʲʨʩʠ ʠ 
ʦʨʛʘʥʠʟʠʨʘ ʠʥʬʦʨʤʘʮʠʷ - ʜʘ ʩʝ ʥʘʪʨʫʧʚʘ, ʜʘ ʩʝ ʦʙʤʝʥʷ, ʜʘ ʩʝ ʩʧʦʜʝʣʷ. 
ʇʨʠʜʦʙʠʚʘʪ ʩʝ ʤʝʪʘʢʦʛʥʠʪʠʚʥʠ ʫʤʝʥʠʷ ʢʘʪʦ ʢʨʠʪʠʯʥʦ ʤʠʩʣʝʥʝ, ʦʮʝʥʢʘ ʥʘ 
ʩʦʙʩʪʚʝʥʘʪʘ ʜʝʡʥʦʩʪ ʠ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʝʷ ʠ ʘʥʘʣʠʟ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ 
ʫʯʝʥʝ ʠ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʦʧʪʠʤʠʟʠʨʘʥʝ ʥʘ ʩʪʨʘʪʝʛʠʠʪʝ ʟʘ ʫʯʝʥʝ. 

ʀʙʣʤʷʰʞʦʡʞ: 

ʉʧʘʟʚʘʡʢʠ ʜʲʨʞʘʚʥʠʪʝ ʦʙʨʘʟʦʚʘʪʝʥʠ ʠʟʠʩʢʚʘʥʠʷ ʠ ʥʘʮʠʦʥʘʣʥʠ ʨʘʤʢʠ, 
ʩʲʛʣʘʩʥʦ ʩʲʱʥʦʩʪʪʘ ʥʘ ʆʧʝʨʘʪʠʚʥʘ ʧʨʦʛʨʘʤʘ Ăʈʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʰʢʠʪʝ ʨʝʩʫʨʩʠò 
2007 ï 2013 ʛ. ʩ ʦʩʥʦʚʥʘ ʮʝʣ ʧʦʜʦʙʨʷʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʞʠʚʦʪ ʥʘ ʭʦʨʘʪʘ ʚ 
ɹʲʣʛʘʨʠʷ ʯʨʝʟ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʯʦʚʝʰʢʠʷ ʢʘʧʠʪʘʣ, ʧʦʩʪʠʛʘʥʝ ʥʘ ʚʠʩʦʢʠ ʥʠʚʘ ʥʘ 
ʟʘʝʪʦʩʪ, ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ, ʜʦʩʪʲʧ ʜʦ ʢʘʯʝʩʪʚʝʥʦ 
ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʫʯʝʥʝ ʧʨʝʟ ʮʝʣʠʷ ʞʠʚʦʪ  ʟʘʧʦʯʚʘʥʝʪʦ  ʥʘ ʦʙʫʯʝʥʠʝ  ʧʦ 
ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʧʦ-ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʱʝ ʨʝʘʣʠʟʠʨʘ ʪʨʝʪʦ  ʧʨʠʦʨʠʪʝʪʥʦ 
ʥʘʧʨʘʚʣʝʥʠʝ, ʘ ʠʤʝʥʥʦ: ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ 
ʦʙʫʯʝʥʠʝʪʦ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʠʟʠʩʢʚʘʥʠʷʪʘ ʥʘ ʧʘʟʘʨʘ ʥʘ ʪʨʫʜʘ ʟʘ ʠʟʛʨʘʞʜʘʥʝ 
ʥʘ ʠʢʦʥʦʤʠʢʘ, ʦʩʥʦʚʘʥʘ ʥʘ ʟʥʘʥʠʝʪʦ. ʎʠʪʠʨʘʤ: ò3.1. ʇʦʜʦʙʨʷʚʘʥʝ ʥʘ 
ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʫʩʣʫʛʠʪʝ ʚ ʦʙʨʘʟʦʚʘʥʠʝʪʦ ʠ ʦʙʫʯʝʥʠʝʪʦ ʚʢʣʶʯʚʘ ʘʢʪʫʘʣʠʟʠʨʘʥʝ 
ʥʘ ʩʲʱʝʩʪʚʫʚʘʱʠ ʠ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʠ ʧʨʦʛʨʘʤʠ ʥʘ 
ʚʩʠʯʢʠ ʝʪʘʧʠ ʠ ʩʪʝʧʝʥʠ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝò. 

ʉʣʝʜʚʘʱʘʪʘ ʢʨʘʯʢʘ ʝ ʚ ʥʘʰʠ ʨʲʮʝ. ʌʘʢʪʠʪʝ ʧʦʢʘʟʚʘʪ, ʯʝ ʝ ʥʘʩʪʲʧʠʣ 
ʤʦʤʝʥʪʘ ʟʘ ʟʘʧʦʯʚʘʥʝ ʥʘ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʥʦʚʠ ʫʯʝʙʥʠ ʧʣʘʥʦʚʝ ʠ ʧʨʦʛʨʘʤʠ ʟʘ 
ʫʯʝʥʠʮʠ ʦʪ ʄɻ ʠ ʇʄɻ ʧʦ ʠʥʬʦʨʤʘʪʠʢʘ ʟʘ ʧʝʪʠ ʢʣʘʩ.  
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