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Simulation of a process model of func-

tioning of the enterprises for rendering 

of services 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴ-

ʪʘʪʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʢʣʘʩʪʝʨʠʟʘ-

ʮʠʠ ʩʪʫʜʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 

ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ ʤʝʪʦʜʘ ʩʨʝʜʥʠʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢ Python. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʪʨʫʢʪʫʨʘ DataFrame, ʚ ʢʦʪʦʨʦʡ ʩʦ-

ʜʝʨʞʠʪʩʷ ʦʙʝʟʣʠʯʝʥʥʦʝ ʦʧʠʩʘʥʠʝ 

36830 ʩʪʫʜʝʥʪʦʚ ʧʦ 13 ʧʨʠʟʥʘʢʘʤ. ʇʦ-

ʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʣʝʚʦʛʦ ʧʨʠʟʥʘʢʘ (ʦʙʫ-

ʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ). ɺ ʭʦʜʝ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʘ ʧʣʦʭʘʷ ʢʣʘ-

ʩʪʝʨʠʟʫʝʤʦʩʪʴ ʩʪʫʜʝʥʪʦʚ ʧʦ ʧʨʠʟʥʘʢʫ 

ʫʩʧʝʰʥʦʩʪʠ ʦʢʦʥʯʘʥʠʷ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ 

ʥʠʟʢʘʷ ʦʮʝʥʢʘ ʧʨʝʜʩʢʘʟʫʝʤʦʩʪʠ ʦʪʥʝ-

ʩʝʥʠʷ ʩʪʫʜʝʥʪʘ ʢ ʢʣʘʩʪʝʨʘʤ (ʫʩʧʝʰʥʦʝ 

ʦʢʦʥʯʘʥʠʝ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʦʪʯʠʩʣʝʥʠʝ 

ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ). 

The article presents the results of 

constructing a student clustering model 

using the principal component method 

and the average method using Python 

libraries. To build the model, the Data-

Frame structure was used, which con-

tains an impersonal description of 

36830 students based on 13 features. 

The construction of the models was car-

ried out without the use of the target at-

tribute (learning without a teacher). 

During the construction of the models, 

poor clustering of students was estab-

lished on the basis of successful gradu-

ation from the university and a low as-

sessment of the predictability of attrib-

uting a student to clusters (successful 

graduation from the university, expul-

sion from the university). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ, 

ʦʙʲʝʢʪʳ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʛʣʘʚʥʳʝ ʢʦʤ-

ʧʦʥʝʥʪʳ, ʙʣʠʞʘʡʰʠʝ ʩʦʩʝʜʠ, Pandas, 

ʙʠʙʣʠʦʪʝʢʘ Python. 

Keywords: big data, objects, deci-

sion tree, features, target feature, Pan-

das, Python library. 

ɺʚʝʜʝʥʠʝ 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʦʙʫʯʝʥʠʷ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʩʪʫʜʝʥʪʫ ʚ ʩʣʫʯʘʝ ʫʩʧʝʰʥʦʛʦ ʦʩʚʦ-

ʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚʳʜʘʶʪ ʜʠʧʣʦʤ ʠ ʚ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʩʪʘʚ-

ʣʷʝʪʩʷ ʠʥʜʝʢʩ 1. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʝʤʫ ʚʳʜʘʶʪ ʩʧʨʘʚʢʫ ʦ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʮʝʥ-

ʢʘʭ ʧʦ ʦʩʚʦʝʥʥʳʤ ʠʤ ʜʠʩʮʠʧʣʠʥʘʤ. ɺ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʪʫʜʝʥʪʘ ʚ ʧʝʨʚʦʤ 
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ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʠʥʜʝʢʩ 1, ʘ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ 0. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʢʣʘʩʪʝʨʘ.  

ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ɺʋɿ ʩʪʫʜʝʥʪ ʧʨʝʜʦʩʪʘʚʣʝ̫ʪ ʧʝʨʩʦʥʘʣʴʥʳʝ ʩʚʝʜʝʥʠʷ, ʢʦʪʦ-

ʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʛʦʜ 

ʧʦʩʪʫʧʣʝʥʠʷ, ʥʘʟʚʘʥʠʝ ʠʥʩʪʠʪʫʪʘ, ʩʧʝʮʠʘʣʴʥʦʩʪʴ, ʬʦʨʤʘ ʦʙʫʯʝʥʠʷ, ʢʘʪʝʛʦʨʠʷ ʢʦʥ-

ʢʫʨʩʘ, ʩʫʤʤʘ ʙʘʣʣʦʚ, ʩʨʝʜʥʷʷ ʩʫʤʤʘ ʙʘʣʣʦʚ, ʠʥʚʘʣʠʜʥʦʩʪʴ, ʣʴʛʦʪʳ, ʜʦʣʞʥʦʩʪʴ, 

ʩʪʨʘʥʘ, ʨʝʛʠʦʥ, ʛʦʨʦʜ.  

ʀʤʝʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ ʦ ʩʪʫʜʝʥʪʘʭ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʠʤʝʝʪʩʷ ʮʝʣʳʡ ʨʷʜ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʢʣʘʩʪʝʨʦʚ [1, 2, 3]. ɺ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ: ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠ ʤʝʪʦʜ ʩʨʝʜʥʝʛʦ. ʅʘ ʦʩ-

ʥʦʚʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʙʫʜʫʱʝʝ ʩʪʫʜʝʥʪʘ ʧʝʨʚʦʢʫʨʩʥʠʢʘ, ʪʦ ʝʩʪʴ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʡ ʠʩʭʦʜ. ɹʫʜʫʱʠʡ ʩʪʫʜʝʥʪ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚ ʢʣʘ-

ʩʪʝʨʝ ʩ ʠʥʜʝʢʩʦʤ 0 ʠʣʠ 1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʧʦʩʪʨʦʝʥʠʷ ʢʣʘʩʪʝʨʦʚ ʩʪʫʜʝʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ Microsoft Excel ʚ ʬʦʨʤʘʪʝ çxlsxè, ʚ ʢʦʪʦ-

ʨʳʭ ʩʪʨʦʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʙʦʨʫ ʧʨʠʟʥʘʢʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʪʜʝʣʴʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʘ 

ʩʪʦʣʙʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʠʤ ʧʨʠʟʥʘʢʘʤ (ʊʘʙʣʠʮʘ 1). ʇʦʩʣʝʜʥʠʡ ʩʪʦʣʙʝʮ çʌʘʢʪ 

ʦʢʦʥʯʘʥʠʷè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʮʝʣʝʚʦʡ ʧʨʠʟʥʘʢ, ʢʦʪʦʨʳʡ ʚ ʧʨʦʮʝʩʩʝ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ (ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ)  

 

ʊʘʙʣʠʮʘ 1. ʀʩʭʦʜʥʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ 

ʀ
ʥ
ʩ
ʪ
ʠ
ʪ
ʫ
ʪ

 

ʉ
ʧ
ʝ
ʮ
ʠ
ʘ
ʣ
ʴ
ʥ
ʦ
ʩ
ʪ
ʴ

 

ʌ
ʦ
ʨ
ʤ
ʘ
 
ʦ
ʙ
ʫ
ʯ
ʝ
ʥ
ʠ
ʷ

 

ʂ
ʘ
ʪ
ʝ
ʛ
ʦ
ʨ
ʠ
ʷ

 

ʉ
ʨ
ʝ
ʜ
ʥ
ʠ
ʡ
 
ʙ
ʘ
ʣ
ʣ

 

ʇ
ʦ
ʣ 

ʆ
ʙ
ʱ
ʝ
ʞ
ʠ
ʪ
ʠ
ʝ

 

ʉ
ʝ
ʤ
ʝ
ʡ
ʥ
ʦ
ʝ

 

ʧ
ʦ
ʣ
ʦ
ʞ
ʝ
ʥ
ʠ
ʝ

 

ʄ
ʝ
ʜ
ʘ
ʣ
ʴ

 

ʊ
ʠ
ʧ
 
ʰ
ʢ
ʦ
ʣ
ʳ

 

ʃ
ʝ
ʪ
 
ʧ
ʦ
ʩ
ʣ
ʝ
 
ʰ
ʢ
ʦ
ʣ
ʳ

 

ʉ
ʪ
ʨ
ʘ
ʥ
ʘ

 

ɻ
ʦ
ʨ
ʦ
ʜ

 

ʌ
ʘ
ʢ
ʪ
 
ʦ
ʢ
ʦ
ʥ
ʯ
ʘ
ʥ
ʠ
ʷ

 

ʉʊʀ 

ʕʣʝʢʪʨʦʧʨʠʚʦʜ ʠ ʘʚʪʦ-

ʤʘʪʠʢʘ ʧʨʦʤʳʰʣʝʥ-

ʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤ-

ʧʣʝʢʩʦʚ 

ʦʯʥʘʷ 
ʦʙʱʠʡ 

ʢʦʥʢʫʨʩ 
63,3 ʤ ʜʘ 

ʥʝ ʞʝ-

ʥʘʪ 
ʥʝʪ ʤʝʜʘʣʠ ʰʢʦʣʘ 5 ʈʦʩʩʠʷ ʋʭʪʘ 1 

ʀʥʕʋʠʀʊ 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ 

ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ 

ʟʘʦʯʥʘʷ 
ʦʙʱʠʡ 

ʢʦʥʢʫʨʩ 
65 ʤ ʜʘ 

ʥʝ ʞʝ-

ʥʘʪ 
ʩʝʨʝʙʨʷʥʘʷ ʫʯʠʣʠʱʝ 7 ʈʦʩʩʠʷ ʋʭʪʘ 1 

é é é é é é é é é é é é é é 

              

 

ʀʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʢʘʞʜʳʡ ʩʪʫʜʝʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 13 ʧʨʠʟʥʘʢʘʤʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʚʩʝ ʢʘʪʝʛʦʨʠʘʣʴʥʳʝ ʧʨʠ-

ʟʥʘʢʠ ʟʘʤʝʥʷʶʪʩʷ ʥʘ ʯʠʩʣʦʚʳʝ (ʪʘʙʣʠʮʘ 2). 
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ʊʘʙʣʠʮʘ 2. ʏʠʩʣʦʚʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ 
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3 45 2 1 63,3 0 0 1 1 4 5 1 4 1 

2 43 1 1 65 1 1 1 3 5 7 1 4 1 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʦ ʤʥʦʞʝʩʪʚʦ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʙʠʪʴ ʥʘ ʥʝ-

ʩʢʦʣʴʢʦ ʛʨʫʧʧ (ʢʣʘʩʪʝʨʦʚ), ʩʦʩʪʦʷʱʠʭ ʠʟ ʧʦʭʦʞʠʭ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʦʙʲʝʢʪʦʚ. ɺ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʟʘʜʘʥʦ ʠʟʥʘʯʘʣʴʥʦ ʠ ʩʦ-

ʩʪʘʚʣʷʝʪ 2. ɺ ʪʦʞʝ ʚʨʝʤʷ ʦʥʦ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʩʷ ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʘʥʥʳʭ. ɹʣʠʟʦʩʪʴ ʦʙʲʝʢʪʦʚ ʦʙʳʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʨʘʩʩʪʦʷʥʠʝ ʚ ʤʥʦʛʦʤʝʨʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʠʟʥʘʢʦʚ.  

ɼʣʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʧʦ ʙʣʠʟʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʪʝʨʘʢ-

ʪʠʚʥʘ ̫ʚʳʯʠʩʣʠʪʝʣʴʥʘ ̫ʩʨʝʜʘ Jupyter Notebook [4], ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʙʣʠʦʪʝʢʠ 

Python, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʦʚʝʩʪʠ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʢʣʘ-

ʩʪʝʨʠʟʘʮʠʠ: 

 

import numpy as np, import pandas as pd, import matplotlib.pyplot as plt, import 

seaborn as sns, import warnings, warnings.filterwarnings("ignore"), 

plt.style.use("ggplot") 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʯʠʪʳʚʘʝʤ ʜʘʥʥʳʝ ʠʟ ʬʘʡʣʘ ugtuFF.xlsx ʩ ʧʦ-

ʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ Pandas: 

 

df=pd.read_excel(io='ugtuFF.xlsx', engine='openpyxl') 
 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʜʘʥʥʳʭ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥʘ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦ, 

ʝʩʣʠ ʚ ʥʘʙʦʨʝ ʜʘʥʥʳʭ ʙʫʜʝʪ ʤʝʥʴʰʝ ʧʦʧʘʨʥʦ ʩʠʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʥʳʭ ʧʨʠʟʥʘʢʦʚ. 

ʇʦʵʪʦʤʫ ʚʥʘʯʘʣʝ ʦʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ ʧʨʠʟʥʘʢʦʚ (ʈʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1. ʂʦʨʨʝʣʷʮʠʷ ʧʨʠʟʥʘʢʦʚ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 1 ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ çʋʥʠʚʝʨʩʠʪʝʪè ʠ çʉʧʝʮʠʘʣʴ-

ʥʦʩʪʴè, çʉʪʨʘʥʘè ʠ çɻʦʨʦʜè ʠʤʝʝʪ ʤʝʩʪʦ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷ-

ʮʠʠ. ʇʦʵʪʦʤʫ ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʫʜʘʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ çʉʪʨʘʥʘè ʠ çʀʥʩʪʠʪʫʪè. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʫʜʘʣʷʝʪʩʷ ʠ ʮʝʣʝʚʦʡ ʧʨʠʟʥʘʢ çʌʘʢʪ ʦʢʦʥʯʘʥʠʷè, ʪʘʢ ʢʘʢ ʦʥ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʢʣʘʩʪʝʨʠʟʘʮʠʠ: 

 

df.drop(["ʌʘʢʪ ʦʢʦʥʯʘʥʠʷ", "ʉʪʨʘʥʘ", "ʀʥʩʪʠʪʫʪ"], axis=1, 

inplace=True) 

 

ʀʩʧʦʣʴʟʫʷ ʙʠʙʣʠʦʪʝʢʫ seaborn sns.pairplot(df, hue="ʌʘʢʪ ʦʢʦʥʯʘʥʠʷ") ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʚʠʟʫʘʣʴʥʦ ʦʮʝʥʠʪʴ ʧʦʧʘʨʥʫʶ ʩʚʷʟʴ ʧʘʨʘʤʝʪʨʦʚ (ʈʠʩʫʥʦʢ 2). 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʠʟʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʩʚʷʟʝʡ ʧʘʨʘʤʝʪʨʦʚ (ʈʠʩʫʥʦʢ 2) 

ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦʝ ʨʘʟʜʝʣʝʥʠʝ ʦʙʲʝʢ-

ʪʦʚ ʧʦ ʮʝʣʝʚʦʤʫ ʧʨʠʟʥʘʢʫ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʦ ʵʪʦ ʜʣʷ ʧʨʠʟʥʘʢʦʚ çʄʝʜʘʣʴè, çʆʙ-

ʱʝʞʠʪʠʝè, çʂʘʪʝʛʦʨʠʷè ʠ çʌʦʨʤʘ ʦʙʫʯʝʥʠʷè. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʥʠ ʪʘʢ ʞʝ ʫʜʘʣʷ-

ʶʪʩʷ ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. ʆʪʤʝʯʝʥʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʘʥʥʳʭ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʧʣʦʭʦʡ ʠʭ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʦ ʧʨʠʟʥʘʢʫ çʌʘʢʪ ʦʢʦʥʯʘʥʠʷè. ʉ ʧʨʘʢʪʠ-

ʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʘ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪʥʦʡ. 

 

df.drop(["ʄʝʜʘʣʴ", "ʆʙʱʝʞʠʪʠʝ", "ʂʘʪʝʛʦʨʠʷ", "ʌʦʨʤʘ ʦʙʫʯʝʥʠʷ"], 

axis=1, inplace=True) 

 

 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ˉ 3  

8  

 

ʈʠʩʫʥʦʢ 2. ʌʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ ʩʚʷʟʝʡ ʧʘʨʘʤʝʪʨʦʚ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠʤʝʝʪʩʷ ʥʘʙʦʨ ʜʘʥʥʳʭ ʠʟ 36830 

ʩʪʫʜʝʥʪʦʚ ʩ 8 ʧʘʨʘʤʝʪʨʘʤʠ (ʈʠʩʫʥʦʢ 3). 

 

 
 

ʈʠʩʫʥʦʢ 3. ʏʠʩʣʦʚʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʧʦ ʢʘʞʜʦʤʫ ʩʪʫʜʝʥʪʫ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

Pandas 

ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥ ʥʘ ʦʩʥʦʚʝ 

ʧʨʦʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʘʥʥʳʡ ʥʘʙʦʨ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʦʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʚ ʥʘʙʦʨʝ 

ʜʘʥʥʳʭ ʥʝ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʩʷ ʮʝʣʝʚʦʡ ʩʪʦʣʙʝʮ çʌʘʢʪ ʦʢʦʥʯʘʥʠʷè: 

 

scal_data, y=StandardScaler().fit_transform(df.drop("ʌʘʢʪ ʦʢʦʥʯʘʥʠʷ", 

axis=1)), df["ʌʘʢʪ ʦʢʦʥʯʘʥʠʷ"]  

 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ ʛʣʘʚʥʳʭ ʢʦʤ-

ʧʦʥʝʥʪ (PCA), c ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʩʥʠʟʠʪʴ ʨʘʟʤʝʨʥʦʩʪʴ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʚʜʦʣʴ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʙʦʣʴʰʠʡ ʨʘʟʙʨʦʩ 

(ʚʳʙʦʨʦʯʥʘʷ ʜʠʩʧʝʨʩʠʷ). ʕʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʛʣʘʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. 
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ʇʨʠʤʝʥʠʤ ʤʝʪʦʜ PCA ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ (ʚʦʩʝʤʴ ʠʟʤʝ-

ʨʝʥʠʡ) ʚ ʜʚʫʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʣʷ ʵʪʦʛʦ ʚʦʟʴʤʝʤ ʜʚʝ ʧʝʨʚʳʝ ʛʣʘʚʥʳʝ ʢʦʤʧʦ-

ʥʝʥʪʳ ʠ ʩʧʨʦʝʮʠʨʫʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʜʘʥʥʳʝ (ʈʠʩʫʥʦʢ 3) ʥʘ ʥʠʭ. ʇʨʠ ʵʪʦʤ ʚʥʘ-

ʯʘʣʝ ʧʨʠʟʥʘʢʠ ʦʪʤʘʩʰʪʘʙʠʨʫʝʤ: 

 

pca=PCA(n_components=2) 

 

ʀʩʧʦʣʴʟʫʷ ʙʠʙʣʠʦʪʝʢʫ sklearn ʠ ʤʝʪʦʜʳ fit ʠ transform ʧʨʝʜʩʪʘʚʠʤ ʠʩʭʦʜʥʦʝ 

ʦʙʫʯʘʶʱʝʝ ʤʥʦʞʝʩʪʚʝ ʚ ʬʦʨʤʘʪʝ 2D: 

 

data_pca2D = pca.fit_transform(scal_data) 

 

ʀʩʧʦʣʴʟʫʷ PCA-ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʠʤ: 

 

for i, component in enumerate(pca.components_): 

  print("{} component: {}% of initial variance".format(i+1, round 

  (100*pca.explained_variance_ratio_[i], 2))) 

  print(" + ".join("%.3f x %s" % (value, name) for value, name in  

  zip(component,df.columns))) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʚʝ ʛʣʘʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʚ ʥʘʰʝʤ PCA-ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʘʥʥʳʭ ʠ 

ʧʨʦʮʝʥʪ ʠʩʭʦʜʥʦʡ ʜʠʩʧʝʨʩʠʠ ʚ ʜʘʥʥʳʭ ʠʤʝʶʪ ʪʘʢʦʡ ʚʠʜ: 

 

1 component: 20.89% of initial variance 

0.439*ʉʧʝʮʠʘʣʴʥʦʩʪʴ+0.436*ʉʨʝʜʥʠʡ ʙʘʣʣï0.320*ʇʦʣ+0.590*ʩʝʤ. ʇʦʣʦʞʝ-

ʥʠʝ+0.128*ʊʠʧ ʰʢʦʣʳ+0.193*ʃʝʪ ʧʦʩʣʝ ʰʢʦʣ+0.337*ɻʦʨʦʜ 

2 component: 16.58% of initial variance 

-0.473*ʉʧʝʮʠʘʣʴʥʦʩʪʴ+0.454*ʉʨʝʜʥʠʡ ʙʘʣʣï0.125*ʇʦʣï0.264*ʩʝʤ. ʇʦʣʦʞʝ-

ʥʠʝ+0.514*ʊʠʧ ʰʢʦʣʳ+0.461*ʃʝʪ ʧʦʩʣʝ ʰʢʦʣï0.088*ɻʦʨʦʜ 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʩ ʜʚʫʤʷ ʢʦʤ-

ʧʦʥʝʥʪʘʤʠ ʦʙʲʷʩʥʷʝʪ ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ ʥʘ 37,47 %. ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʡ ʢʦʤʧʦʥʝʥʪʝ 

ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʢʨʦʤʝ ʦʜʥʦʛʦ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. 

ɺʦ ʚʪʦʨʦʡ ʢʦʤʧʦʥʝʥʪʝ ʪʨʠ ʧʘʨʘʤʝʪʨʘ ʠʤʝʶʪ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʊʝʤ 

ʩʘʤʳʤ ʫʤʝʥʴʰʘʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʦʙʲʝʢʪʦʚ ʠ ʫʤʝʥʴʰʘʷ ʨʘʟʙʨʦʩ. 

ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʜʘʥʥʳʭ ʠʟʦʙʨʘʟʠʤ ʦʙʲʝʢʪʳ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ 

ʚ ʥʦʚʦʤ 2D ʧʨʦʩʪʨʘʥʩʪʚʝ: 

 

plt.scatter(data_pca2D[:,0], data_pca2D[:,1], c=y); 

 

ʎʚʝʪʘ ʪʦʯʝʢ ʧʨʝʜʩʪʘʚʣʷʶʪ ʪʦʯʢʠ ʠʟ ʮʝʣʝʚʦʛʦ ʩʪʦʣʙʮʘ çʌʘʢʪ ʦʢʦʥʯʘʥʠʷè (ʈʠ-

ʩʫʥʦʢ 4, ʈʠʩʫʥʦʢ 5). 
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ʈʠʩʫʥʦʢ 4. ɺʠʟʫʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʩʦʛʣʘʩʥʦ ʮʝʣʝʚʦʤʫ ʩʪʦʣʙʮʫ 

plt.plot(data_pca2D[y == 0, 0], data_pca2D[y == 0, 1], 'bo', label='ʆʪ-

ʯʠʩʣʝʥ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ') 

plt.plot(data_pca2D[y == 1, 0], data_pca2D[y == 1, 1], 'go', 

label='ʋʩʧʝʰʥʦ ʟʘʢʦʥʯʠʣ ʫʥʠʚʝʨʩʠʪʝʪ') 

plt.legend(loc=0); 
 

 

ʈʠʩʫʥʦʢ 5. ɺʠʟʫʘʣʴʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʢʣʘʩʪʝʨʦʚ ʩʦʛʣʘʩʥʦ ʮʝʣʝʚʦʤʫ ʩʪʦʣʙʮʫ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʦʚ 4, 5 ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʚʫʭ ʢʦʦʨʜʠʥʘʪ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʦ 

ʦʧʠʩʳʚʘʝʪ ʤʦʜʝʣʴ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʦʧʠʩʘʥʠʷ ʨʘʟʙʨʦʩʘ ʜʘʥʥʳʭ ʚʦʟʴ-

ʤʝʤ ʤʦʜʝʣʴ ʩ ʪʨʝʤʷ ʛʣʘʚʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

 

for i, component in enumerate(pca.components_): 

  print("{} component: {}% of initial variance".format(i + 1, 

round(100*   pca.explained_variance_ratio_[i], 2))) 

  print("+".join("%.3f x %s" % (value, name) for value, name in  

   zip(component, df.columns))) 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʛʣʘʚʥʳʝ ʢʦʦʨʜʠʥʘʪʳ: 

 

1 component: 20.89% of initial variance 

0.439*ʉʧʝʮʠʘʣʴʥʦʩʪʴ+0.436*ʉʨʝʜʥʠʡ ʙʘʣʣï0.320*ʇʦʣ+0.590*ʩʝʤ. ʇʦʣʦʞʝ-

ʥʠʝ+0.128*ʊʠʧ ʰʢʦʣʳ+0.193*ʃʝʪ ʧʦʩʣʝ ʰʢʦʣ+0.337*ɻʦʨʦʜ 

2 component: 16.58% of initial variance 

-0.473*ʉʧʝʮʠʘʣʴʥʦʩʪʴ+0.454*ʉʨʝʜʥʠʡ ʙʘʣʣï0.125*ʇʦʣï0.264*ʩʝʤ. ʇʦʣʦʞʝ-

ʥʠʝ+0.514*ʊʠʧ ʰʢʦʣʳ+0.461*ʃʝʪ ʧʦʩʣʝ ʰʢʦʣï0.088*ɻʦʨʦʜ 

3 component: 15.9% of initial variance 

0.086*ʉʧʝʮʠʘʣʴʥʦʩʪʴ+0.228*ʉʨʝʜʥʠʡ ʙʘʣʣ+0.636*ʇʦʣï0.269*ʩʝʤ. ʇʦʣʦʞʝ-

ʥʠʝï0.185*ʊʠʧ ʰʢʦʣʳ+0.206*ʃʝʪ ʧʦʩʣʝ ʰʢʦʣ+0.621*ɻʦʨʦʜ 

 

ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ 53.37 % ʨʘʟʙʨʦʩ ʜʘʥʥʳʭ. ʕʪʦ ʣʫʯʰʝ, ʯʝʤ ʧʨʠ ʜʚʫʭ ʢʦʦʨ-

ʜʠʥʘʪʘʤ. 

ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʣʫʯʰʝ ʧʨʝʜʳʜʫʱʝʛʦ. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʤʦʜʝʣʴ ʭʦʨʦʰʦ 

ʦʧʠʩʳʚʘʝʪ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʝʩʣʠ ʦʥʘ ʦʙʲʷʩʥʷʝʪ 90 % ʠʭ ʨʘʟʙʨʦʩʘ: 

 

pca = PCA(0.9).fit(scal_data) 

print('We need %d components to explain 90% of variance' % pca.n_components_) 

 

ɼʣʷ ʦʙʲʷʩʥʝʥʠʷ 90 % ʜʠʩʧʝʨʩʠʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʪʨʝʙʫʝʪʩʷ 8 ʢʦʤʧʦʥʝʥʪ. 

ʀʟʦʙʨʘʟʠʤ ʧʦʣʫʯʠʚʰʠʝʩʷ ʪʦʯʢʠ ʚ 3D-ʧʨʦʩʪʨʘʥʩʪʚʝ (ʈʠʩʫʥʦʢ 6). ʎʚʝʪʘ ʪʦʯʝʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʥʘʯʝʥʠʷʤ ʮʝʣʝʚʦʛʦ ʩʪʦʣʙʮʘ: 

 

from mpl_toolkits.mplot3d import Axes3D 

fig = plt.figure(1, figsize=(8, 6)) 

ax = Axes3D(fig, elev=-150, azim=110) 

ax.scatter(data_pca[:, 0], data_pca[:, 1], data_pca[:, 2], c=y, cmap=plt.cm.Set1, 

edgecolor='k', s=40) 

ax.set_title("First three PCA directions") 

ax.set_xlabel("1 component") 

ax.w_xaxis.set_ticklabels([]) 

ax.set_ylabel("2 component") 

ax.w_yaxis.set_ticklabels([]) 

ax.set_zlabel("3 component") 

ax.w_zaxis.set_ticklabels([]) 

plt.show() 
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ʈʠʩʫʥʦʢ 6. 3D ʠʟʦʙʨʘʞʝʥʠʝ ʢʣʘʩʪʝʨʦʚ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʈʠʩʫʥʢʘ 6 ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʮʝʣʝʚʦʛʦ ʧʨʠʟʥʘʢʘ 

ʩʦ ʟʥʘʯʝʥʠʷʤʠ 0 ʠ 1 ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʟʘʜʘʯʫ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ k-ʩʨʝʜʥʠʭ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘ-

ʮʠʠ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʮʝʥʪʨ ʤʘʩʩ (ʮʝʥʪʨʦʠʜ) ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ, ʟʘʪʝʤ ʦʙʲʝʢʪʳ ʩʥʦʚʘ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʢʣʘʩʪʝʨʳ ʩʦʛʣʘʩʥʦ ʪʦʤʫ, 

ʢʘʢʦʡ ʠʟ ʥʦʚʳʭ ʮʝʥʪʨʦʠʜʦʚ ʥʘʭʦʜʠʪʩʷ ʙʣʠʞʝ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʘ k-ʩʨʝʜʥʠʭ ʠʤʧʦʨʪʠʨʫʝʤ ʤʝʪʦʜ KMeans: 

 

from sklearn.cluster import KMeans, MeanShift, AgglomerativeClustering 

 

ʇʨʠʤʝʥʠʤ ʤʝʪʦʜ k-ʩʨʝʜʥʠʭ, ʫʢʘʟʳʚʘʷ ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʩʪʝʨʦʚ ʫʢʘʞʝʤ ʚ ʧʘʨʘ-

ʤʝʪʨʝ n_clusters=2: 

 

kmeans=KMeans(n_clusters=2, random_state=50, max_iter=100) 

 

ʉʜʝʣʘʝʤ ʧʨʝʜʩʢʘʟʘʥʠʝ ʥʘ ʜʘʥʥʳʭ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ ʚ 2D-ʧʨʦʩʪʨʘʥʩʪʚʦ. ʇʦ-

ʣʫʯʠʤ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʦʙʲʝʢʪʘ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʦʛʦ 

ʩʪʦʣʙʮʘ: 

 

kmeans.fit(data_pca2D) 

pred_kmeans = kmeans.fit_predict(data_pca2D) 

 

ʇʨʝʜʩʢʘʟʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʦʣʙʮʘ: 

 

pred_kmeans 

array([0, 0, 0, ..., 0, 0, 0]) 
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ʀʩʪʠʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʪʦʣʙʮʘ: 

 

y.values 

array([0, 0, 1, ..., 1, 0, 0], dtype=int64) 

 

ʀʟʦʙʨʘʟʠʤ ʢʣʘʩʪʝʨʠʟʘʮʠʶ, ʧʦʣʫʯʝʥʥʫʶ ʤʝʪʦʜʦʤ k-means. ʉʨʘʚʥʠʤ ʩ ʨʠʩʫʥ-

ʢʦʤ ʚʳʰʝ, ʛʜʝ ʮʚʝʪʘ ʙʳʣʠ ʚʟʷʪʳ ʧʦ ʜʘʥʥʳʤ ʮʝʣʝʚʦʛʦ ʩʪʦʣʙʮʘ: 

 

plt.scatter(data_pca2D[:,0], data_pca2D[:,1], c=pred_kmeans) 

 

ʈʠʩʫʥʦʢ 7. ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʤʝʪʦʜʦʤ k-means 

ʀʟʦʙʨʘʟʠʤ ʜʘʥʥʳʝ ʩ ʮʝʥʪʨʦʠʜʘʤʠ (ʈʠʩʫʥʦʢ 7): 

 

plt.plot(data_pca2D[pred_kmeans ==0,0], data_pca2D[pred_kmeans==0,1], 

'bo', label='ʆʪʯʠʩʣʝʥ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ') 

plt.plot(data_pca2D[pred_kmeans ==1,0], data_pca2D[pred_kmeans==1,1], 

'co', label='ʋʩʧʝʰʥʦ ʟʘʢʦʥʯʠʣ ʫʥʠʚʝʨʩʠʪʝʪ') 

plt.plot(kmeans.cluster_centers_[:,0],kmeans.cluster_centers_[:,1],'ro') 

plt.legend(loc=0) 

plt.title('k-means') 

 

ʈʠʩʫʥʦʢ 8. ʀʟʦʙʨʘʞʝʥʠʝ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʤʝʪʦʜʦʤ k-means ʩ ʮʝʥʪʨʦʠʜʘʤʠ 
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ʆʮʝʥʠʤ ʢʘʯʝʩʪʚʦ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʠʥʜʝʢʩʘ Adjusted Rand Index 

(ARI): 

 

from sklearn import metrics  

kmeans.fit(data_pca2D) 

metrics.adjusted_rand_score(y, kmeans.labels_) 

ARI=0.0088 

 

ʕʪʦ ʟʥʘʯʠʪ ʨʘʟʙʠʝʥʠʝ ʥʘ ʢʣʘʩʪʝʨʳ ʧʦʣʫʯʠʣʦʩʴ ʥʝ ʩʦʚʧʘʜʘʶʱʠʤ ʩ ʠʩʪʠʥʥʳʤ 

ʨʘʟʙʠʝʥʠʝʤ. ʆʥʠ ʥʝ ʩʭʦʞʠ. 

ʉʜʝʣʘʝʤ ʢʣʘʩʪʝʨʠʟʘʮʠʶ ʤʝʪʦʜʦʤ k-means ʥʘ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʧʦ-

ʤʦʱʠ PCA ʚ 3D-ʧʨʦʩʪʨʘʥʩʪʚʦ (ʈʠʩʫʥʦʢ 9): 

 

plt.scatter(data_pca[:,0], data_pca[:,1], c=pred_kmeans) 

 

 

ʈʠʩʫʥʦʢ 9. ʀʟʦʙʨʘʞʝʥʠʝ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʤʝʪʦʜʦʤ k-means ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʪʨʝʤʷ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʣʫʯʠʣʘʩʴ ʨʘʚʥʦʡ 0.0075, ʯʪʦ ʭʫʞʝ, ʯʝʤ ʧʨʠ 

2D-ʧʨʝʜʩʪʘʚʣʝʥʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ 

1. ʈʘʩʩʤʦʪʨʝʥʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʪʫʜʝʥʪʦʚ ʤʝʪʦʜʦʤ ʩʨʝʜʥʠʭ. 

2. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʩʨʝʜʥʠʭ ʥʝ ʫʣʫʯʰʘʝʪʩʷ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ. 

3. ʋʩʪʘʥʦʚʣʝʥʘ ʥʝʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ 

k-ʩʨʝʜʥʠʭ. 

4. ʋʩʪʘʥʦʚʣʝʥʘ ʥʠʟʢʘʷ ʢʣʘʩʪʝʨʠʟʫʝʤʦʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʦ ʮʝʣʝʚʦʤʫ 

ʧʨʠʟʥʘʢʫ, ʢʦʪʦʨʳʡ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ 0 ʠ 1, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚʚʝʜʝʥʠʷ ʠʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ. 
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ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 

1. ʂʘʢ ʨʘʙʦʪʘʝʪ ʤʝʪʦʜ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ (PCA) ʥʘ ʧʨʦʩʪʦʤ ʧʨʠʤʝʨʝ [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://habr.com/ru/post/304214/ (ʜʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 24.05.2021). 

2. ʆʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ: 4 ʤʝʪʦʜʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʥʘ Python [ʕʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://proglib.io/p/unsupervised-ml-with-python 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 20.05.2021). 
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  

çʆʮʝʥʢʘ ʢʚʘʨʪʠʨè 

Information system  

çAssessment of apartmentsè 

ɼ. ɸ. ʌʠʣʠʧʧʦʚ, ʇ. ɺ. ʂʦʞʝʚʥʠʢʦʚʘ D. A. Filippov, P. V. Kozhevnikova 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠ-

ʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

çʆʮʝʥʢʘ ʢʚʘʨʪʠʨè ʜʣʷ ʆʆʆ çʆʮʝ-

ʥʦʯʥʘʷ ʢʦʤʧʘʥʠʷ çʂʦʨʵʣè. ɸʥʘʣʠʟ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʳʷʚʠʣ, ʯʪʦ ʩʦ-

ʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʠ çʂʦʨʵʣè ʧʨʠʭʦ-

ʜʠʪʩʷ ʦʬʦʨʤʣʷʪʴ ʦʪʯʝʪʳ ʦʙ ʦʮʝʥʢʝ 

ʚʨʫʯʥʫʶ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦ-

ʜʠʤʦʛʦ ʇʆ, ʯʪʦ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʟʘʪʨʘʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʚʨʝʤʝʥʠ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚʨʫʯʥʫʶ 

ʚʩʝʭ ʜʘʥʥʳʭ, ʪʨʝʙʦʚʘʥʠʝ ʙʦʣʴʰʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʚʦ ʠʟʙʝʞʘ-

ʥʠʝ ʦʰʠʙʦʢ ʠ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ 

ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʰʘʙʣʦʥʘ ʜʣʷ 

ʦʬʦʨʤʣʝʥʠʷ ʦʪʯʝʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʟʥʘʯʠ-

ʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʩʦʟʜʘ-

ʥʠʝ ʦʪʯʝʪʦʚ ʦʙ ʦʮʝʥʢʝ ʠ ʠʟʙʝʞʘʪʴ 

ʣʠʰʥʠʭ ʦʰʠʙʦʢ ʧʨʠ ʚʥʝʩʝʥʠʠ ʜʘʥʥʳʭ. 

The article describes the work on 

the creation of the information system 

çAssessment of apartmentsè for LLC 

çEvaluation Company çCorelè. The 

subject area analysis revealed that 

çCorelè employees have to issue man-

ual evaluation reports without using the 

necessary software, which entails the 

need for a large amount of time to man-

ually enter all the data, the requirement 

of a large concentration of attention to 

avoid errors, and the time to find the 

necessary template for the preparation 

of the report. The development of the in-

formation system will greatly simplify 

this process, reduce the time for creat-

ing evaluation reports and avoid unnec-

essary errors in entering data. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʦʮʝʥʢʘ ʢʚʘʨʪʠʨ, 

ʦʪʯʝʪ ʦʙ ʦʮʝʥʢʝ ʢʚʘʨʪʠʨ 

Key words: information system, as-

sessment of apartments, report on as-

sessment of apartments 

ɺʚʝʜʝʥʠʝ 

ʆʮʝʥʢʘ ʢʚʘʨʪʠʨ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ 

ʦʮʝʥʦʯʥʦʡ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʟʘʢʘʟʯʠʢʘ. ʆʜʥʦʡ ʠʟ ʣʠʜʠʨʫʶʱʠʭ ʢʦʤʧʘʥʠʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʛʦʨʦʜʝ ʋʭʪʘ 

ʷʚʣʷʝʪʩʷ ʆʆʆ çʆʮʝʥʦʯʥʘʷ ʢʦʤʧʘʥʠʷ çʂʦʨʵʣè.  

ʆʆʆ çʆʮʝʥʦʯʥʘʷ ʢʦʤʧʘʥʠʷ çʂʦʨʵʣè ʦʢʘʟʳʚʘʝʪ ʫʩʣʫʛʠ ʧʦ ʦʮʝʥʢʝ ʠʤʫʱʝ-

ʩʪʚʘ ʩ 2002 ʛʦʜʘ.  ɺ ʦʩʥʦʚʥʦʡ ʩʧʝʢʪʨ ʫʩʣʫʛ ʢʦʤʧʘʥʠʠ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ: 
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- ʦʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

- ʦʮʝʥʢʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ; 

- ʦʩʧʘʨʠʚʘʥʠʝ ʢʘʜʘʩʪʨʦʚʦʡ ʩʪʦʠʤʦʩʪʠ; 

- ʦʮʝʥʢʘ ʠʤʫʱʝʩʪʚʘ ʜʣʷ ʥʦʪʘʨʠʫʩʘ; 

- ʦʮʝʥʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

 ʆʮʝʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚʠʜʦʤ ʫʩʣʫʛ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʆʆʆ çʆʮʝʥʦʯʥʘʷ ʢʦʤʧʘʥʠʷ çʂʦʨʵʣè ʨʘʩʧʦʣʘʛʘʝʪ ʩʣʝʜʫʶ-

ʱʠʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʢʚʘʨʪʠʨ: çɹʘʥʢ ʆʮʝʥʱʠʢè ʜʣʷ ʨʘ-

ʙʦʪʳ ʩ ʪʘʢʠʤʠ ʙʘʥʢʘʤʠ, ʢʘʢ ɺʊɹ ʠ ɻʘʟʧʨʦʤʙʘʥʢ, ʠ çɼʦʤʢʣʠʢè ʜʣʷ ʨʘʙʦʪʳ ʩʦ 

ʉʙʝʨʙʘʥʢʦʤ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʢʦʤʧʘʥʠʝʡ çʂʦʨʵʣè ʦʛʨʘʥʠʯʝʥʦ ʟʘʢʘʟʘʤʠ 

ʦʪ ʩʘʤʠʭ ʙʘʥʢʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʜʦʩʪʫʧ ʧʨʦʠʟʚʦʜʠʪʴ ʦʮʝʥʢʫ ʜʣʷ ʜʨʫ-

ʛʠʭ ʶʨʠʜʠʯʝʩʢʠʭ ʠʣʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʪʨʫʜʥʠʢʘʤ ʢʦʤʧʘʥʠʠ 

çʂʦʨʵʣè ʧʨʠʭʦʜʠʪʩʷ ʦʬʦʨʤʣʷʪʴ ʦʪʯʝʪʳ ʦʙ ʦʮʝʥʢʝ ʚʨʫʯʥʫʶ, ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʇʆ, ʯʪʦ ʚʝʜʝʪ ʟʘ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʧʦʩʣʝʜʩʪʚʠʷ:  

- ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʪʨʘʪ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʨʝʤʝʥʠ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚʨʫʯ-
ʥʫʶ ʚʩʝʭ ʜʘʥʥʳʭ; 

- ʪʨʝʙʦʚʘʥʠʝ ʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʥʠʤʘʥʠʷ ʚʦ ʠʟʙʝʞʘʥʠʝ ʦʰʠʙʦʢ; 

- ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʧʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʰʘʙʣʦʥʘ ʜʣʷ ʦʬʦʨʤʣʝʥʠʷ ʦʪʯʝʪʘ. 

ʆʙʦʟʥʘʯʝʥʥʳʝ ʧʦʟʠʮʠʠ ʛʦʚʦʨʷʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʧʨʦʙʣʝʤʳ ʧʨʦʚʝʜʝʥʠʷ 

ʦʮʝʥʢʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ. ʉʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ 

ʢʚʘʨʪʠʨ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʪ ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ ʠ ʧʦʟʚʦʣʠʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ 

ʩʦʟʜʘʥʠʝ ʦʪʯʝʪʦʚ ʦʙ ʦʮʝʥʢʝ, ʧʦʟʚʦʣʠʪ ʠʟʙʝʞʘʪʴ ʣʠʰʥʠʭ ʦʰʠʙʦʢ ʧʨʠ ʚʥʝʩʝʥʠʠ 

ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ ʩʦ ʚʩʝʤʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝ-

ʩʢʠʤʠ ʣʠʮʘʤʠ. 

ʇʨʝʜʧʨʦʝʢʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʆʙʲʝʢʪʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʀʉ çʆʮʝʥʢʘ ʢʚʘʨʪʠʨè ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʦʮʝʥʢʠ ʪʘ-

ʢʦʛʦ ʚʠʜʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʘʢ ʢʚʘʨʪʠʨʳ [6]. 

ɼʘʥʥʳʡ ʧʨʦʮʝʩʩ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʙʦʨ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʟʘʢʘʟʯʠʢʦʤ ʦ ʢʚʘʨʪʠʨʝ, ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʦʮʝʥʱʠʢʦʤ 

ʧʨʠ ʦʩʤʦʪʨʝ ʦʙʲʝʢʪʘ ʦʮʝʥʢʠ, ʘʥʘʣʠʟ ʨʳʥʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ ʛʦʨʦʜʘ, 

ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʝ ʬʦʪʦʦʪʯʝʪʘ ʥʘ ʤʝʩʪʝ ʦʙʲʝʢʪʘ ʦʮʝʥʢʠ. ʇʦʩʣʝ ʦʮʝʥʢʠ ʢʚʘʨʪʠʨʳ 

ʠ ʚʥʝʩʝʥʠʷ ʚʩʝʭ ʜʘʥʥʳʭ ʚ ʩʠʩʪʝʤʫ, ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʯʝʪ ʦʙ ʦʮʝʥʢʝ ʢʚʘʨʪʠʨ, ʯʪʦ 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʟʘʧʦʣʥʝʥʠʝ ʰʘʙʣʦʥʘ ʚ ʬʦʨʤʘʪʝ Microsoft Word, ʨʘʟʤʝʨ 

ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 30 ʜʦ 90 ʩʪʨʘʥʠʮ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʢʘʢ 

ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʵʪʦʪ ʦʪʯʝʪ ï ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʨʫʯʥʳʤ ʚʥʝʩʝʥʠʝʤ ʜʘʥ-

ʥʳʭ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʰʘʙʣʦʥ. 

ʉʠʩʪʝʤʘ ʩʦʟʜʘʸʪʩʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘ [2], ʥʦ ʧʨʠ ʵʪʦʤ ʫ ʩʦʪʨʫʜʥʠʢʘ 

ʦʩʪʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ (ʩʤ. ʈʠʩʫʥʦʢ 1). 

ʇʨʦʮʝʩʩ, ʧʦʜʣʝʞʘʱʠʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʠʤʠ ʩʫʱʥʦ-

ʩʪʷʤʠ: 
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- ɿʘʢʘʟʯʠʢ ï ʧʝʨʝʜʘʝʪ ʟʘʢʘʟ ʥʘ ʦʪʯʝʪ ʦʙ ʦʮʝʥʢʝ, ʜʦʢʫʤʝʥʪʳ ʥʘ ʢʚʘʨʪʠʨʫ, 

ʣʠʯʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʧʦʜʧʠʩʘʥʥʳʡ ʜʦʛʦʚʦʨ ʥʘ ʦʮʝʥʢʫ. 

- ʉʦʪʨʫʜʥʠʢ ï ʚʥʦʩʠʪ ʬʦʪʦʦʪʯʝʪ, ʜʘʥʥʳʝ ʩ ʩʘʡʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʜʘʥʥʳʝ 

ʪʘʙʣʠʮ ʢʦʨʨʝʢʪʠʨʦʚʦʢ, ʢʘʨʪʫ ʛʦʨʦʜʘ, ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ. 

ʆʮʝʥʢʘ ʢʚʘʨʪʠʨrʉʦʪʨʫʜʥʠʢ

ɿʘʢʘʟʯʠʢ

ʃʠʯʥr ʝ ʜʦʢʫʤʝʥʪr

ʆʪʯʝʪ ʦʙ ʦʮʝʥʢʝ ʢʚʘʨʪʠʨr

ʌʦʪʦʦʪʯʝʪ

ɼʦʛʦʚʦʨ ʥʘ ʦʮʝʥʢʫ

ɿʘʢʘʟ ʥʘ ʦʪʯʝʪ ʦʙ ʦʮʝʥʢʝ 

ʢʚʘʨʪʠʨr

ɼʦʢʫʤʝʥʪr ʥʘ ʢʚʘʨʪʠʨʫ

ɼʘʥʥr ʝ ʩ ʩʘʡʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ

ɼʘʥʥr ʝ ʪʘʙʣʠʮ ʢʦʨʨʝʢʪʠʨʦʚʦʢ

ʂʘʨʪʘ ʛʦʨʦʜʘ

ʈʘʩʯʝʪʥr ʝ ʬʦʨʤʫʣr

ʈʠʩʫʥʦʢ 1. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ 

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʩʪʘʚʣʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʥʘ ʢʘʢʠʝ ʧʨʦʮʝʩʩʳ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ (ʩʤ. ʈʠʩʫʥʦʢ 2). 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʩʠʩʪʝʤʳ ï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ ʢʚʘʨʪʠʨ, ʢʦʪʦʨʘʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʩʩʦʚ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʷ ʥʘ ʦʮʝʥʢʫ; 

- ʫʯʝʪ ʦʙʲʝʢʪʘ ʦʮʝʥʢʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʢʘʨʪʳ; 

- ʦʙʟʦʨ ʘʥʘʣʦʛʦʚ; 

- ʚʥʝʩʝʥʠʝ ʢʦʨʨʝʢʪʠʨʦʚʦʢ; 

- ʨʘʩʯʝʪ ʣʠʢʚʠʜʘʮʠʦʥʥʦʡ ʩʪʦʠʤʦʩʪʠ; 

- ʦʮʝʥʢʘ ʢʚʘʨʪʠʨʳ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʦʪʯʝʪʘ. 

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢʦʤʧʘʥʠʷ çʂʦʨʵʣè ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʛʨʘʤʤʳ çɹʘʥʢ ʆʮʝʥ-

ʱʠʢè [4] ʠ çɼʦʤʢʣʠʢè [5], ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

ʇʦʩʣʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʩʝʭ ʧʣʶʩʦʚ ʠ ʤʠʥʫʩʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʨʝʰʝʥʠʡ, ʙʳʣʦ ʨʝʰʝʥʦ, ʯʪʦ ʣʫʯʰʠʤ ʚʳʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʩʦʙʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ çʆʮʝʥʢʘ ʢʚʘʨʪʠʨè ʥʘ ʙʘʟʝ 1ʉ:ʇʨʝʜʧʨʠʷʪʠʝ [3], ʚ ʢʦʪʦʨʫʶ ʙʫʜʫʪ ʚʥʦ-

ʩʠʪʴʩʷ ʚʩʝ ʜʘʥʥʳʝ ʠ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʦʪʯʝʪ ʦʙ ʦʮʝʥʢʝ ʢʚʘʨʪʠʨ. ʆʩʥʦʚʥʳʤʠ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘʤʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʫʜʦʙʥʦʝ ʚʥʝʩʝʥʠʝ ʠʟʦʙ-

ʨʘʞʝʥʠʡ ʚ ʩʠʩʪʝʤʫ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩʦ ʚʩʝʤʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʠ ʬʠ-

ʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ (ʩʤ. ʪʘʙʣʠʮʫ 1). 

ʊʘʢʞʝ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʘʪʴʠ ʧʦ ʦʮʝʥʢʝ ʢʚʘʨʪʠʨ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦ-

ʥʠʤʘʥʠʷ ʪʝʢʫʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʣ ʥʘ ʨʳʥʢʝ ʦʮʝʥʢʠ, ʪʘʢʠʝ ʢʘʢ [7-9]. 
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ʆʮʝʥʢʘ 

ʢʚʘʨʪʠʨr
D ʂʦʨʨʝʢʪʠʨʦʚʢʠ

ʈʘʩʯʝʪʥr ʝ 

ʬʦʨʤʫʣr

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ

ʈʘʩʯʝʪ 

ʣʠʢʚʠʜʘʮʠʦʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠ̫ ʠ 

ʢʘʨʪr

ʋʯʝʪ ʦʙ̡ʝʢʪʘ ʦʮʝʥʢʠ

ʆʮʝʥʢʘ ʢʚʘʨʪʠʨr

ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠ̫ ʥʘ ʦʮʝʥʢʫ

ʊʘʙʣʠʮʘ 

ʢʦʨʨʝʢʪʠʨʦʚʦʢ

ʀʥʬʦʨʤʘʮʠ̫ ʩ 

ʩʘʡʪʦʚ 

ʥʝʜʚʠʞʠʤʦʩʪʠ

ɼʘʥʥr ʝ ʦ 

ʣʠʢʚʠʜʘʮʠʦʥʥʦʡ 

ʩʪʦʠʤʦʩʪʠ

ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥr ʝ ʜʘʥʥr ʝ

ɼʘʥʥr ʝ ʦʙ ʦʙ̡ʝʢʪʘʭ-

ʘʥʘʣʦʛʘʭ

ʆʬʦʨʤʣʝʥʥr ʝ 

ʜʘʥʥr ʝ

ʂʘʨʪʘ ʛʦʨʦʜʘ

ɼʘʥʥr ʝ ʦ 

ʨʘʩʧʦʣʦʞʝʥʠʠ 

ʦʙ̡ʝʢʪʘ ʦʮʝʥʢʠ

ɼʦʢʫʤʝʥʪr ʥʘ 

ʢʚʘʨʪʠʨʫ ʠʟ ɹʊʀ ɼʘʥʥr ʝ ʦʙ 

ʦʙ̡ʝʢʪʝ ʦʮʝʥʢʠ

ɿʘʢʘʟ ʥʘ ʦʪʯʝʪ ʦʙ 

ʦʮʝʥʢʝ ʢʚʘʨʪʠʨr

ɿʘʜʘʥʠʝ ʥʘ ʦʮʝʥʢʫ

ɼʦʛʦʚʦʨ ʥʘ 

ʦʮʝʥʢʫ
ʃʠʯʥr ʝ ʜʦʢʫʤʝʥʪr

ɼʘʥʥr ʝ ʦʙ ʦʙ̡ʝʢʪʝ 

ʦʮʝʥʢʠ

ɼʘʥʥr ʝ ʦʙ 

ʦʙ̡ʝʢʪʘʭ-ʘʥʘʣʦʛʘʭ

ɼ
ʘʥ
ʥr
ʝ 
ʦʙ
 

ʦʙ̡
ʝʢ
ʪʝ
 ʦ
ʮʝ
ʥʢ
ʠ

ɿ
ʘʜ
ʘʥ
ʠʝ
 ʥ
ʘ 
ʦʮ
ʝʥ
ʢʫ

ɼ
ʘʥ
ʥr
ʝ 
ʦʙ
 ʦ
ʙ̡
ʝʢ
ʪʝ
 

ʦʮ
ʝʥ
ʢʠ

ɼ
ʘʥ
ʥr
ʝ 
ʦ 
ʨʘ
ʩʧ
ʦʣ
ʦʞ
ʝʥ
ʠʠ
 

ʦʙ̡
ʝʢ
ʪʘ
 ʦ
ʮʝ
ʥʢ
ʠ

ɼ
ʘʥ
ʥr
ʝ 
ʦʙ
 ʦ
ʙ̡
ʝʢ
ʪʘ

-

ʘʥ
ʘʣ
ʦʛ
ʘʭ

ʉ
ʢʦ
ʨʨ
ʝʢ
ʪʠ
ʨʦ
ʚʘ
ʥʥr
ʝ 

ʜʘ
ʥʥr
ʝ

ɼ
ʘʥ
ʥr
ʝ 
ʦ 
ʣʠ
ʢʚ
ʠʜ

. 

ʩʪ
ʦʠ
ʤ
ʦʩ
ʪʠ

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʚrʭʦʜʥʦʛʦ ʦʪʯʝʪʘ

ʆʪʯʝʪ ʦʙ 

ʦʮʝʥʢʝ 

ʢʚʘʨʪʠʨr

ʌʦʪʦʦʪʯʝʪ

ʆʬʦʨʤʣʝʥʥr ʝ 

ʜʘʥʥr ʝ

ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ʌʫʥʢʮʠʠ ʩʠʩʪʝʤʳ 

ʆʩʥʦʚʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʤʠ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘ-

ʙʦʪʳ, ʷʚʣʷʶʪʩʷ: 

- ʆʙʝʩʧʝʯʝʥʠʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʚʭʦʜʝ ʚ ʩʠʩʪʝʤʫ. 

- ʆʪʦʙʨʘʞʝʥʠʝ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʩʠʩʪʝʤʳ. 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʟʘʜʘʥʠʷ ʥʘ ʦʮʝʥʢʫ. 

- ʆʧʠʩʘʥʠʝ ʦʙʲʝʢʪʘ ʦʮʝʥʢʠ. 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʠ ʢʘʨʪʳ. 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʚʳʭʦʜʥʦʛʦ ʦʪʯʝʪʘ. 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʩ ʘʥʘʣʦʛʘʤʠ 

ʇʨʝʠʤʫʱʝʩʪʚʘ çɹʘʥʢ ʦʮʝʥʱʠʢè çɼʦʤʢʣʠʢè 

ʀʉ 

çʆʮʝʥʢʘ 

ʢʚʘʨʪʠʨè 

ɺʚʦʜ ʜʘʥʥʳʭ 1 ʨʘʟ + + + 

ɺʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ + + + 

ʄʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʨʝʞʠʤ + + + 

ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ + + + 

ʂʘʣʴʢʫʣʷʮʠʷ ʨʘʩʯʝʪʦʚ + + + 

ʐʘʙʣʦʥʳ ʦʪʯʝʪʦʚ ʩʦʛʣʘʩʦʚʘʥʳ ʙʘʥʢʘʤʠ + + + 

ʇʨʦʚʝʨʢʘ ʦʰʠʙʦʢ ʧʝʨʝʜ ʦʪʧʨʘʚʢʦʡ ʚ ʙʘʥʢ + + + 

ʋʜʦʙʥʦʝ ʚʥʝʩʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʚ ʩʠʩʪʝʤʫ - - + 
ɺʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʜʣʷ ʠʥʳʭ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ - - + 
ɺʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʜʣʷ ʠʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ - - + 
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ɿʘʜʘʥʠʝ ʥʘ ʦʮʝʥʢʫ

ʉʦʜʝʨʞʠʪ

ʌʦʨʤʘ ʦʪʯʝʪʘ 

ʙʘʥʢʘ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ ʉʦʜʝʨʞʠʪ

ʇʝʯʘʪʥʘ̫ 

ʬʦʨʤʘ

ɻʣʘʚʘ ɸʥʘʣʠʟ 

ʨr ʥʢʘ

ɻʣʘʚʘ 

ʌʠʟʠʯʝʩʢʠʡ 

ʠʟʥʦʩ

ɻʣʘʚʘ ʃʠʢʚʠʜ. 

ʩʪʦʠʤʦʩʪɹ

ɺʝʩʦʚrʝ 

ʢʦɻʬʬʠʮʠʝʥʪr

ʋʯʠʪrʚʘʝʤʘ̫ 

ʧʣʦɦ ʘʜɹ 

ʦʙ̡ʝʢʪʘ

ʆʢʨʫʛʣʝʥʠʝ 

ʩʪʦʠʤʦʩʪʠ

ɼʦʛʦʚʦʨ ʥʘ 

ʦʮʝʥʢʫ

ʂʘʨʪʘ

ʆʙʨʝʤʝʥʝʥʠ̫

ɹʘʥʢ ʎʝʣɹ ʦʮʝʥʢʠ

ʇʨʝʜʧʦʣʘʛʘʝʤʦʝ 

ʠʩʧʦʣɹʟ. ʨʝʟ-ʦʚ

ʆʮʝʥʠʚʘʝʤr ʝ 

ʧʨʘʚʘ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ɿʘʢʘʟʯʠʢ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʊʠʧ ʟʘʢʘʟʯʠʢʘ

ʇʫʥʢʪ ʚrʜʘʯʠ 

ʧʘʩʧʦʨʪʘ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪʉʦʜʝʨʞʠʪ

ʆʙ̡ ʝʢʪ ʦʮʝʥʢʠ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪ

ʉʦʜʝʨʞʠʪʋʣʠʮʘ

ʉʦʜʝʨʞʠʪ
ʅʘʩʝʣʝʥʥr ʡ 

ʧʫʥʢʪ

ʉʦʜʝʨʞʠʪʈʝʛʠʦʥ

ʋʢʘʟʘʥʠʝ 

ʩʪʦʠʤʦʩʪʠ
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ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʙʘʟʳ ʜʘʥʥʳʭ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʩʫʱʥʦ-

ʩʪʠ: ʟʘʜʘʥʠʝ ʥʘ ʦʮʝʥʢʫ, ʦʙʲʝʢʪ ʦʮʝʥʢʠ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʢʘʨʪʘ, ʜʦʛʦʚʦʨ ʥʘ 

ʦʮʝʥʢʫ, ʟʘʢʘʟʯʠʢ, ʬʦʨʤʘ ʦʪʯʝʪʘ ʙʘʥʢʘ, ʧʣʦʱʘʜʠ ʠ ʧʦʤʝʱʝʥʠʷ, ʦʙʫʩʪʨʦʡʩʪʚʦ ʠ 

ʧʝʨʝʧʣʘʥʠʨʦʚʢʠ, ʟʜʘʥʠʝ ʠ ʧʨʠʣʝʛʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʠ, ʩʣʘʙʦʪʦʯ-

ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʩʤ. ʈʠʩʫʥʦʢ 3). 

ʊʘʢʞʝ ʙʳʣʠ ʩʦʟʜʘʥʳ ʩʫʱʥʦʩʪʠ-ʩʧʨʘʚʦʯʥʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʘʷ ʩʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ. ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʚ ʧʦʣ-

ʥʦʤ ʦʙʲʝʤʝ ʦʪʨʘʞʝʥʘ ʚ ʜʠʧʣʦʤʝ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʧʷʪʴ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝ-

ʣʦʚ: ɿʘʜʘʥʠʝ ʥʘ ʦʮʝʥʢʫ, ʆʙʲʝʢʪ ʦʮʝʥʢʠ, ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʢʘʨʪʘ, ɻʣʘʚʥʘʷ ʩʪʨʘ-

ʥʠʮʘ, ʘ ʪʘʢʞʝ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ (ʩʤ. ʈʠʩʫʥʦʢ 4) ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʘʫʪʝʥʪʠʬʠ-

ʢʘʮʠʷ ʧʣʘʪʬʦʨʤʳ 1ʉ ʇʨʝʜʧʨʠʷʪʠʝ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʩʦʟʜʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʝʛʦ ʧʘʨʦʣʷ. 

 

ʈʠʩʫʥʦʢ 4. ɺʭʦʜ ʚ ʩʠʩʪʝʤʫ 

ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ ʀʉ çʆʮʝʥʢʘ ʢʚʘʨʪʠʨè ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʦʨʤʫ ʩʦ ʚʩʝʤʠ 

ʦʪʯʝʪʘʤʠ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʚ ʩʠʩʪʝʤʝ (ʩʤ. ʈʠʩʫʥʦʢ 5).  

 
ʈʠʩʫʥʦʢ 5. ɻʣʘʚʥʘʷ ʩʪʨʘʥʠʮʘ 
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ɼʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʦʪʯʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘ ʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʝ ʥʘʞʠʤʘʝʪ 

ʢʥʦʧʢʫ çʉʦʟʜʘʪʴè, ʧʦʩʣʝ ʯʝʛʦ ʝʤʫ ʦʪʢʨʳʚʘʝʪʩʷ ʥʦʚʘʷ ʬʦʨʤʘ ʩ ʨʘʟʜʝʣʘʤʠ ʦʪʯʝʪʦʚ. 

ʅʦʤʝʨ ʟʘʢʘʟʘ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʥʘʯʘʪʴ ʟʘʧʦʣʥʷʪʴ ʨʘʟʜʝʣʳ ʦʪʯʝʪʘ. ʋ ʢʘʞʜʦʛʦ ʦʪʯʝʪʘ ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʪʘʪʫʩ 

ʨʘʙʦʪʳ ʠ ʩʪʘʪʫʩ ʦʧʣʘʪʳ. ʇʝʨʚʳʤ ʠʜʝʪ ʨʘʟʜʝʣ çɿʘʜʘʥʠʝ ʥʘ ʦʮʝʥʢʫè (ʈʠʩʫʥʦʢ 6) 

 

 

ʈʠʩʫʥʦʢ 6. ʈʘʟʜʝʣ çɿʘʜʘʥʠʝ ʥʘ ʦʮʝʥʢʫè 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʨʘʟʜʝʣʘ çɿʘʜʘʥʠʷ ʥʘ ʦʮʝʥʢʫè ʧʦʣʴʟʦʚʘʪʝʣʴ ʟʘʧʦʣʥʷʝʪ ʩʣʝ-

ʜʫʶʱʠʡ ʨʘʟʜʝʣ ï çʆʙʲʝʢʪ ʦʮʝʥʢʠè (ʩʤ. ʈʠʩʫʥʦʢ 7). 

 

ʈʠʩʫʥʦʢ 7. ʈʘʟʜʝʣ çʆʙʲʝʢʪ ʦʮʝʥʢʠè 

ʉʣʝʜʫʶʱʠʤ ʠʜʝʪ ʨʘʟʜʝʣ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʢʘʨʪʘè (ʩʤ. ʈʠʩʫʥʦʢ 8). 

ʇʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʨʘʟʜʝʣʦʚ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʦʭʨʘʥʷʝʪ ʜʘʥʥʳʝ ʩ ʧʦʤʦ-

ʱʴʶ ʢʥʦʧʢʠ çɿʘʧʠʩʘʪʴè, ʧʦʩʣʝ ʯʝʛʦ ʤʦʞʝʪ ʚʳʚʝʩʪʠ ʥʘ ʧʝʯʘʪʴ ʯʘʩʪʴ ʦʪʯʝʪʘ, ʚʢʣʶ-

ʯʘʶʱʫʶ ʚ ʩʝʙʷ ʜʘʥʥʳʝ ʨʘʟʜʝʣʳ, ʧʦ ʢʥʦʧʢʝ çʇʝʯʘʪʴè. 

 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ˉ 3  

23  

 

ʈʠʩʫʥʦʢ 8. ʈʘʟʜʝʣ çʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʠ ʢʘʨʪʘè 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʦʧʠʩʘʥʘ ʨʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

çʆʮʝʥʢʘ ʢʚʘʨʪʠʨè. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʩʣʝʜʫʶʱʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ: 

- ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʨʝʜʧʨʦʝʢʪʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

- ʦʩʫʱʝʩʪʚʣʝʥ ʚʳʙʦʨ ʠ ʦʧʠʩʘʥʠʝ ʩʨʝʜʩʪʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

- ʚʳʧʦʣʥʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ; 

- ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ; 

- ʚʳʧʦʣʥʝʥʘ ʨʝʘʣʠʟʘʮʠʷ ʚʩʝʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘ-
ʜʘʥʠʠ. 

ɼʘʣʴʥʝʡʰʘʷ ʜʦʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʘʣʠʟʘʮʠʶ ʧʦʣʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʘʣʘ ʠ ʚʥʝʜʨʝʥʠʝ ʥʘ ʢʦʤʧʴʶʪʝʨʳ ʩʦʪʨʫʜʥʠʢʦʚ ʆʮʝʥʦʯʥʦʡ ʢʦʤʧʘʥʠʠ 

çʂʦʨʵʣè.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘ-
ʮʠʠè ʦʪ 29.07.1998 N 135-ʌɿ (ʨʝʜ. ʦʪ 28.11.2018) // ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʉʙʦʨʥʠʢ ʦʩʥʦʚʥʳʭ ʬʝʜʝʨʘʣʴʥʳʭ ʟʘʢʦʥʦʚ ʈʌ URL: 
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ʀʅʌʆʈʄɸʎʀʆʅʅɸʗ ʉʀʉʊɽʄɸ ʕʃɽʂʊʈʆʅʅʆɻʆ ɻʆʃʆʉʆɺɸʅʀʗ 

ʇʈʀ ʇʈʆɺɽɼɽʅʀʀ ʈɸɹʆʏʀʍ ɺʉʊʈɽʏ ɺ ɼʀʉʊɸʅʎʀʆʅʅʆʄ 

ʈɽɾʀʄɽ 
ʋɼʂ 004:681.5:001.83, ɺɸʂ 05.13.10, ɻʈʅʊʀ 50.01.21 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʛʦʣʦʩʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘ-

ʙʦʯʠʭ ʚʩʪʨʝʯ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝ 

Electronic voting information system 

for working meetings in remote 

mode 

ʕ. ʍ. ʆʚʘʜʳʢʦʚ, ʊ. ɺ. ʍʦʟʷʠʥʦʚʘ  E. Kh. Ovadykov, T. V. Khozyainova 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ  

Ukhta state technical university, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʀʥ-

ʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʛʦʣʦʩʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʯʠʭ 

ʚʩʪʨʝʯ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʨʝʞʠʤʝè. ɺ 

ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʛʦʣʦʩʦʚʘʥʠʷ, ʪʨʫ-

ʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚ, 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʟʘ ʭʦʜʦʤ 

ʛʦʣʦʩʦʚʘʥʠʷ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʦʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʥʝʦʙʭʦʜʠʤʳʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʛʦʣʦʩʦʚʘʥʠʷ. 

The article discusses the devel-

opment of the information system 

"Electronic voting information sys-

tem when conducting working meet-

ings in remote mode." During the 

study of the subject area, the follow-

ing problems were identified: a long 

voting process, the complexity of the 

vote counting process, the inability to 

observe the voting process. This arti-

cle will discuss the basic require-

ments needed to automate the voting 

process. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʟʘʩʝʜʘʥʠʝ, ʢʦʣʣʝ-

ʛʠʷ, ʛʦʣʦʩ, ʢʦʥʩʝʥʩʫʩ, ʢʚʘʣʠʬʠʮʠʨʦʚʘʥ-

ʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ. 

Key words: meeting, board, 

voice, consensus, qualified majority. 

ɺʚʝʜʝʥʠʝ 

ɿʘʜʘʯʘ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʛʦʣʦʩʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ɿʘʧʫʩʢ ʛʦʣʦʩʦʚʘʥʠʷ; 

- ʆʪʤʝʥʘ ʛʦʣʦʩʦʚʘʥʠʷ; 

- ʇʝʨʝʟʘʧʫʩʢ ʛʦʣʦʩʦʚʘʥʠʷ; 

- ʆʩʪʘʥʦʚʢʘ ʛʦʣʦʩʦʚʘʥʠʷ; 

- ʋʯʝʪ ʛʦʣʦʩʦʚ; 

- ʇʦʜʩʯʝʪ ʛʦʣʦʩʦʚ; 

- ɺʳʚʦʜ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ; 

- ɺʳʚʦʜ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ. 

ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ: 
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- ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʧʦʜʩʯʸʪʦʚ ʛʦʣʦʩʦʚ: 

- ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ; 

- ʂʦʥʩʝʥʩʫʩ; 

- ʉʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʥʪʝʛʨʘʮʠʶ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʣʦʞʝʥʠ-
ʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʟʘʩʝʜʘʥʠʷ: 

- ʇʦʜʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʟʘʩʝʜʘʥʠʷ; 

- ʇʦʜʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʝʤ ʟʘʩʝʜʘʥʠʷ; 

- ʇʦʜʩʠʩʪʝʤʘ ʧʨʝʟʝʥʪʘʮʠʠ; 

- ʇʦʜʩʠʩʪʝʤʘ ʯʣʝʥʘ ʢʦʣʣʝʛʠʠ. 

- ɺʦʟʤʦʞʥʦʩʪʴ ʩʣʝʜʠʪʴ ʟʘ ʧʨʦʚʝʜʝʥʠʝʤ ʛʦʣʦʩʦʚʘʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ.  

- ʈʘʩʰʠʨʷʝʤʦʩʪʴ. ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚ. 

ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪʦʤ ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʙʦʣʝʝ ʢʨʫʧʥʦʡ 

ʩʠʩʪʝʤʳ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʜʠ-

ʩʪʘʥʮʠʦʥʥʳʭ ʩʦʙʨʘʥʠʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʢʦʣʣʝʛʠʘʣʴʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʫʧʨʘʚʣʝʥʯʝ-

ʩʢʠʤ ʚʦʧʨʦʩʘʤ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʨʛʘʥʘʤʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠ ʛʦʩ-

ʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ 

ʉ ʮʝʣʴʶ ʧʦʠʩʢʘ ʫʜʘʯʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ ʙr ʣʠ ʠʟʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʦʛʠ  

1. ʂʦʤʧʣʝʢʩ ʦʙʨʘʙʦʪʢʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʙʶʣʣʝʪʝʥʝʡ [4];  

2. ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʦʣʦʩʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ IVS LITE [5]; 

3. ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʳʭ ʛʦʣʦʩʦʚʘʥʠʡ ʥʘ ʦʪʢʨʳʪʳʭ ʧʣʦʱʘʜʢʘʭ [5]. 

ʊʘʙʣʠʮʘ 1. ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ 

 ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʥʘʯʘʣʦ ʛʦʣʦʩʦ-

ʚʘʥʠʷ 

ɸʥʦʥʠʤʥʦʩʪʴ 

ʛʦʣʦʩʦʚʘʥʠʷ 

ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ 

ʟʘʚʝʨʰʝʥʠʝ ʛʦ-

ʣʦʩʦʚʘʥʠʷ 

ʅʘʙʣʶʜʝʥʠʝ 

ʟʘ ʭʦʜʦʤ ʛʦ-

ʣʦʩʦʚʘʥʠʷ 

ʂʆʀɹ ɺ ʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʚʨʝʤʷ 

ɼʘ ʇʦ ʠʩʪʝʯʝʥʠʶ 

ʚʨʝʤʝʥʠ 

ʅʝʪ 

IVS LITE ʅʝʪ ɼʘ ʇʦʩʣʝ ʦʪʜʘʯʠ ʧʦ-

ʩʣʝʜʥʝʛʦ ʛʦʣʦʩʘ 

ʅʝʪ 

ʉʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʥʥʳʭ 

ʛʦʣʦʩʦʚʘʥʠʡ 

ʥʘ ʦʪʢʨʳʪʳʭ 

ʧʣʦʱʘʜʢʘʭ. 

ɺ ʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʚʨʝʤʷ 

ɼʘ ʇʦ ʠʩʪʝʯʝʥʠʶ 

ʚʨʝʤʝʥʠ 

ɼʘ 

ɺ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʣʦʩʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʫʧʨʘʚʣʝʥ-

ʯʝʩʢʫʶ ʪʘʢʪʠʢʫ ʠ ʩʪʨʘʪʝʛʠʶ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʦʵʪʦʤʫ ʥʘʰʘ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʘʥʦʥʠʤʥʦʡ, ʛʦʣʦʩʦʚʘʥʠʝ ʜʦʣʞʥʦ ʥʘʯʠʥʘʪʴʩʷ ʥʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʘ ʪʦʣʴʢʦ ʧʦʩʣʝ 

ʢʦʤʘʥʜʳ ʧʨʝʜʩʝʜʘʪʝʣʷ ʢʦʣʣʝʛʠʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʢʘʟʘʣʘʩʴ ʠʥʪʝʨʝʩʥʦʡ ʨʝʘʣʠʟʘ-

ʮʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ ʧʦʩʣʝ ʧʦʜʘʯʠ ʧʦʩʣʝʜʥʝʛʦ ʛʦʣʦʩʘ, 

ʪʘʢ ʢʘʢ ʦʛʨʘʥʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ. 

ɿʘʩʝʜʘʥʠʷ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʣʘʥʠʨʫʶʪʩʷ ʦʪʜʝʣʦʤ ʧʨʦʪʦʢʦʣʘ, ʟʘʜʦʣʛʦ ʜʦ ʜʥʷ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʩʝʜʘʥʠʷ, ʦʙʳʯʥʦ ʧʣʘʥ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʙʣʠʞʘʡʰʠʝ ʧʦʣʛʦʜʘ.   
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ʇʦʩʣʝ ʚʥʝʩʝʥʠʷ ʦʩʥʦʚʥʳʭ ʜʘʥʥʳʭ ʦ ʟʘʩʝʜʘʥʠʠ ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʩʪʘʚ ʧʨʠʩʫʪ-

ʩʪʚʫʶʱʠʭ ʥʘ ʟʘʩʝʜʘʥʠʠ. ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚʩʝʭ ʥʦʚʳʭ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ, ʬʦʨ-

ʤʠʨʫʶʪʩʷ ʩʧʠʩʢʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʯʣʝʥʦʚ ʢʦʣʣʝʛʠʠ ʠ ʫʯʘʩʪʥʠʢʦʚ ʟʘʩʝʜʘʥʠʷ. 

ʏʣʝʥʳ ʢʦʣʣʝʛʠʠ ð ɻ ʪʦ ʣʶʜʠ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ 

ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʧʦ ʚʦʧʨʦʩʫ, ʦʥʠ ʠʤʝʶʪ ʧʨʘʚʦ ʛʦʣʦʩʘ ʧʦ ʨʝʰʝʥʠʶ ʚʦʧʨʦʩʘ, 

ʚ ʩʣʫʯʘʝ ʝʩʣʠ ʧʦ ʚʦʧʨʦʩʫ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʛʦʣʦʩʦʚʘʥʠʝ. ʋʯʘʩʪʥʠʢʘʤʠ ʟʘʩʝʜʘ-

ʥʠʷ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʧʦʤʦʱʥʠʢʠ ʯʣʝʥʦʚ ʢʦʣʣʝʛʠʠ, ʥʘʙʣʶʜʘʪʝʣʠ, ʧʨʠʩʫʪʩʪʚʫʶ-

ʱʠʝ ʥʘ ʟʘʩʝʜʘʥʠʠ, ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʪʳ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʚʦʧʨʦʩʘʤ.  

ɼʘʣʝʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦʚʝʩʪʢʘ ʜʥʷ. ʇʦʚʝʩʪʢʘ ʜʥʷ ð ʵʪʦ ʩʧʠʩʦʢ ʚʦʧʨʦʩʦʚ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘ ʟʘʩʝʜʘʥʠʠ, ʚ ʥʝʤ ʫʞʝ ʤʦʛʫʪ ʥʘʭʦʜʷʪʩʷ ʚʦʧʨʦʩʳ, ʧʝʨʝʥʝʩʝʥʥʳʝ 

ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʟʘʩʝʜʘʥʠʷ. ɺʦʧʨʦʩʳ ʜʦʙʘʚʣʷʶʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʚʦʧʨʦʩʦʚ ʠʟ 

ʩʧʠʩʢʘ, ʦʪʣʦʞʝʥʥʳʭ ʨʘʥʝʝ, ʣʠʙʦ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʚʦʧʨʦʩʘ. ʊʘʢ ʞʝ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʩʪʠʪʴ ʚʦʧʨʦʩ ʠʟ ʧʦʚʝʩʪʢʠ ʜʥʷ ʚ ʩʧʠʩʦʢ ʦʪʣʦʞʝʥʥʳʭ ʚʦʧʨʦʩʦʚ.  

ɿʘʩʝʜʘʥʠʝ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʝʨʝʢʣʠʯʢʠ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʠ ʩʣʫʰʘʪʝʣʝʡ ʟʘʩʝʜʘ-

ʥʠʷ. ɽʩʣʠ ʫʯʘʩʪʥʠʢ ʟʘʩʝʜʘʥʠʷ ʥʝ ʷʚʠʣʩʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠʯʠʥʘ ʦʪʩʫʪʩʪʚʠʷ, 

ʢʦʪʦʨʘʷ ʧʨʦʪʦʢʦʣʠʨʫʝʪʩʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʟʘʩʝʜʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ, ʚʥʝʩʝʥʥʳʝ ʚ ʧʦʚʝʩʪʢʫ ʜʥʷ. 

ɺʳʙʠʨʘʝʪʩʷ ʪʝʢʫʱʠʡ ʚʦʧʨʦʩ, ʧʦ ʢʦʪʦʨʦʤʫ ʚʳʩʪʫʧʘʝʪ ʜʦʢʣʘʜʯʠʢ. ʋ ʯʣʝʥʘ ʢʦʣʣʝʛʠʠ 

ʠ ʫʯʘʩʪʥʠʢʦʚ ʟʘʩʝʜʘʥʠʷ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʝʪʴ ʚʩʝ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʧʨʠʣʦ-

ʞʝʥʥʫʶ ʢ ʚʦʧʨʦʩʫ. ɼʘʣʝʝ ʧʨʦʚʦʜʠʪʩʷ ʦʙʩʫʞʜʝʥʠʝ ʚʦʧʨʦʩʘ, ʧʨʠʛʣʘʰʝʥʥʳʝ ʵʢʩ-

ʧʝʨʪʳ ʢʦʥʩʫʣʴʪʠʨʫʶʪ ʠ ʚʳʩʢʘʟʳʚʘʶʪ ʩʚʦʝ ʤʥʝʥʠʝ. ɽʩʣʠ ʧʦ ʚʦʧʨʦʩʫ ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʝʪʩʷ ʛʦʣʦʩʦʚʘʥʠʝ, ʪʦ ʚ ʢʦʥʮʝ ʦʙʩʫʞʜʝʥʠʷ ʚʦʧʨʦʩ ʚʳʥʦʩʠʪʩʷ ʥʘ ʛʦʣʦʩʦʚʘʥʠʝ.  

ʍʦʜʦʤ ʟʘʩʝʜʘʥʠʷ ʫʧʨʘʚʣʷʝʪ ʧʨʝʜʩʝʜʘʪʝʣʴ ʟʘʩʝʜʘʥʠʷ, ʫ ʥʝʛʦ ʝʩʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʴ, ʟʘʧʫʩʢʘʪʴ ʟʘʩʝʜʘʥʠʝ, ʥʘʟʥʘʯʠʪʴ ʧʝʨʝʨʳʚ ʚ ʟʘʩʝʜʘʥʠʠ, ʟʘʢʦʥʯʠʪʴ ʟʘʩʝʜʘʥʠʝ, 

ʚʳʙʠʨʘʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʦʧʨʦʩ, ʥʘʯʠʥʘʪʴ ʛʦʣʦʩʦʚʘʥʠʝ, ʦʪʤʝʥʷʪʴ ʛʦʣʦʩʦʚʘ-

ʥʠʝ, ʧʝʨʝʟʘʧʫʩʢʘʪʴ ʛʦʣʦʩʦʚʘʥʠʝ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. ɺ ʧʨʦʮʝʩʩʝ ʢʦʣʣʝʛʠʘʣʴ-

ʥʦʛʦ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʙʱʝʝ ʤʥʝ-

ʥʠʝ ʧʦ ʚʦʧʨʦʩʫ. ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʛʦʣʦʩʦʚʘʥʠʝ.  

ɻʦʣʦʩʦʚʘʥʠʝ ï ʩʧʦʩʦʙ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʛʨʫʧʧʦʡ ʣʶʜʝʡ (ʩʦʙʨʘʥʠʝʤ, ʵʣʝʢ-

ʪʦʨʘʪʦʤ), ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʱʝʝ ʤʥʝʥʠʝ ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʧʫʪʸʤ ʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚ 

ʯʣʝʥʦʚ ʛʨʫʧʧʳ [1]. ʎʝʣʴʶ ʛʦʣʦʩʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʥʷʪʠʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʨʝʰʝ-

ʥʠʷ ʧʦ ʘʢʪʫʘʣʴʥʦʤʫ ʚʦʧʨʦʩʫ. ʈʝʟʫʣʴʪʘʪ ʛʦʣʦʩʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ. 

ɺ ʛʦʣʦʩʦʚʘʥʠʠ ʫʯʘʩʪʚʫʶʪ ʪʦʣʴʢʦ ʯʣʝʥʳ ʢʦʣʣʝʛʠʠ, ʚ ʧʨʦʮʝʩʩʝ ʛʦʣʦʩʦʚʘʥʠʷ ʫ 

ʥʠʭ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʦʣʦʩʦʚʘʪʴ çɿʘè, çʇʨʦʪʠʚè, ʧʝʨʝʛʦʣʦʩʦʚʘʪʴ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʫ ʫʯʘʩʪʥʠʢʦʚ ʟʘʩʝʜʘʥʠʷ ʥʝ ʠʤʝʝʪʩʷ. ɻʦʣʦʩʦʚʘʥʠʝ ʜʣʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʚʩʝ 

ʯʣʝʥʳ ʢʦʣʣʝʛʠʠ ʥʝ ʧʨʦʛʦʣʦʩʫʶʪ. ʇʦʩʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʛʦʣʦʩʦʚʘʥʠʷ ʧʨʦ-

ʚʦʜʠʪʩʷ ʧʦʜʩʯʝʪ ʛʦʣʦʩʦʚ ʠ ʚʳʚʦʜʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ çʇʨʠʥʷʪè ʠʣʠ 

çʅʝ ʧʨʠʥʷʪè.  
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ʈʠʩʫʥʦʢ 1. ɼʠʘʛʨʘʤʤʘ ʩʠʩʪʝʤʥʦʛʦ ʫʨʦʚʥʷ 

ʊʠʧʦʚ ʛʦʣʦʩʦʚʘʥʠʷ ʜʚʘ: 

1. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ. ɽʩʣʠ 2/3 ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʛʦ-

ʣʦʩʦʚʘʚʰʠʭ ʥʘ ʟʘʩʝʜʘʥʠʠ ʧʨʦʛʦʣʦʩʦʚʘʣʦ çɿʘè, ʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ 

ʚʦʧʨʦʩʫ ï çʇʨʠʥʷʪʦè, ʝʩʣʠ ʞʝ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʨʝʰʝʥʠʝ ʧʦ ʚʦʧʨʦʩʫ 

çʅʝ ʧʨʠʥʷʪʦè [2]. 

2. ʂʦʥʩʝʥʩʫʩ. ʈʝʰʝʥʠʝ ʩʯʠʪʘʝʪʩʷ ʧʨʠʥʷʪʳʤ ʝʩʣʠ ʥʝʪ ʛʦʣʦʩʦʚ çʇʨʦʪʠʚè [3]. 

ʇʦʩʣʝ ʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚ ʚʳʥʦʩʠʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʦʢʦʥʯʘʪʝʣʴ-

ʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʚʦʧʨʦʩʫ ʧʨʠʥʠʤʘʝʪ ʧʨʝʜʩʝʜʘʪʝʣʴ ʛʦʣʦʩʦʚʘʥʠʷ. ɺʠʜʳ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ: 

- ʇʨʠʥʷʪ; 

- ʅʝ ʧʨʠʥʷʪ; 

- ʉʥʷʪ (ʚʦʧʨʦʩ ʧʝʨʝʥʦʩʠʪʩʷ ʚ ʩʧʠʩʦʢ ʦʪʣʦʞʝʥʥʳʭ ʚʦʧʨʦʩʦʚ); 

- ʇʨʠʥʷʪ ʩ ʜʦʨʘʙʦʪʢʦʡ (ʜʦʨʘʙʦʪʢʠ ʚʥʦʩʷʪʩʷ ʚ ʧʨʦʪʦʢʦʣ); 

- ʇʝʨʝʥʝʩʝʥ (ʚʦʧʨʦʩ ʧʝʨʝʥʦʩʠʪʩʷ ʥʘ ʩʣʝʜʫʶʱʝʝ ʟʘʩʝʜʘʥʠʝ); 

ʇʨʠ ʨʫʯʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʛʦʣʦʩʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

- ɼʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʛʦʣʦʩʦʚʘʥʠʷ; 

- ʊʨʫʜʦʝʤʢʦʩʪʴ ʧʨʦʮʝʩʩʘ ʧʦʜʩʯʝʪʘ ʛʦʣʦʩʦʚ; 

- ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʘʪʴ ʟʘ ʭʦʜʦʤ ʛʦʣʦʩʦʚʘʥʠʷ. 
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ʇʦʩʣʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ ʩʠʩʪʝʤʥʦʛʦ 

ʫʨʦʚʥʷ (ʈʠʩʫʥʦʢ 1) ʠ ʜʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 2). 

 

 
ʈʠʩʫʥʦʢ 2. ɼʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ ʧʨʦʚʝʜʝʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʚʝʜʝ-

ʥʠʷ ʟʘʩʝʜʘʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʛʦʣʦʩʦʚʘʥʠʷ, ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ, 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ, ʨʘʩʩʤʦʪʨʝʥʳ ʘʥʘʣʦʛʠ ʩ ʮʝʣʴʶ ʧʦ-

ʠʩʢʘ ʫʜʘʯʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʥʝʦʙʭʦʜʠʤʳʭ ʬʫʥʢʮʠʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 

1. ɻʦʣʦʩʦʚʘʥʠʝ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ɺʠʢʠʧʝʜʠʷ. ʉʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝ-
ʜʠʷ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/wiki/ɻʦʣʦʩʦʚʘʥʠʝ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

15.03.2020).  

2. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ɺʠʢʠʧʝʜʠʷ. 
ʉʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/wiki/ʂʚʘʣʠ-

ʬʠʮʠʨʦʚʘʥʥʦʝ_ʙʦʣʴʰʠʥʩʪʚʦ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 19.03.2020).  

https://ru.wikipedia.org/wiki/Голосование
https://ru.wikipedia.org/wiki/Квалифицированное_большинство
https://ru.wikipedia.org/wiki/Квалифицированное_большинство


ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ̄  3  

30 

 

3. ʂʦʥʩʝʥʩʫʩ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ɺʠʢʠʧʝʜʠʷ. ʉʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. 
ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/wiki/ʂʦʥʩʝʥʩʫʩ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

02.04.2020).  

4. ʂʦʤʧʣʝʢʩ ʦʙʨʘʙʦʪʢʠ ʠʟʙʠʨʘʪʝʣʴʥʳʭ ʙʶʣʣʝʪʝʥʝʡ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 
ɺʠʢʠʧʝʜʠʷ. ʉʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/ 

wiki/%ʂʦʤʧʣʝʢʩ_ʦʙʨʘʙʦʪʢʠ_ʠʟʙʠʨʘʪʝʣʴʥʳʭ_ʙʶʣʣʝʪʝʥʝʡ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

04.04.2020).  

5. ʉʠʩʪʝʤʘ ʛʦʣʦʩʦʚʘʥʠʷ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ IVS LITE [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: https://www.riwa.ru/equipment/voting/ivs-voting-system/ivs-voting-

system/ (ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ: 10.04.2020).  

6. ʉʘʡʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʩʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

https://konkursoff.ru/konkurs/razvlekatelnye-konkursy/konkurs-golosovanie/ (ɼʘʪʘ 

ʦʙʨʘʱʝʥʠʷ: 10.04.2020). 
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ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʂʘʙʠʥʝʪ 

ʟʜʦʨʦʚʴʷ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè 

Development of the AIS "Health Of-

fice MBOU "Secondary school Aren-

skyè 

ʈ. ɸ. ɻʠʯʢʘ, ʆ. ʄ. ʂʫʜʨʷʰʦʚʘ R. A. Gichka, O. M. Kudryashova 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʳ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʂʘʙʠʥʝʪ 

ʟʜʦʨʦʚʴʷ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè. ɺ 

ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʳ ʦʪʩʫʪʩʪʚʠʷ 

ʩʪʨʦʛʦʛʦ ʠ ʥʘʛʣʷʜʥʦʛʦ ʫʯʝʪʘ ʤʝʜʦ-

ʩʤʦʪʨʦʚ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʘʢʮʠʥʘʮʠʠ 

ʫʯʘʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʪʨʫʜʦʝʤʢʦʩʪʴ 

ʧʨʦʮʝʩʩʘ ʩʦʩʪʘʚʣʝʥʠʷ ʫʯʝʪʥʦ-

ʦʪʯʝʪʥʳʭ ʬʦʨʤ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʠʟ-

ʟʘ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʤʝʜʦʩʤʦʪʨʘʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʘʢʮʠʥʘ-

ʮʠʠ ʫʯʘʱʠʭʩʷ. ʇʨʝʜʧʦʣʘʛʘʝʤʘʷ 

ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦ-

ʟʘʪʨʘʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʰʢʦʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʦʙʲʝʤʘ ʨʫʯʥʦʡ ʨʘʙʦʪʳ ʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ. 

The article describes the work on 

creation of the automated infor-mation 

system "health Office MBOU "Arensky 

school. "In the course of studying the 

subject area have been identified the 

problem of lack of strict and clear ac-

counting medical examinations of em-

ployees, and vaccination of students 

and the complexity of the process of 

drawing up accounting and reporting 

forms manually for more information 

about medical examinations of em-

ployees and vaccination of students. 

The proposed system will reduce the 

labor costs of school employees by re-

ducing the amount of manual work and 

minimizing the occurrence of errors. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, 

ʫʯʝʪ ʤʝʜʦʩʤʦʪʨʦʚ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʯʝʪ 

ʚʘʢʮʠʥʘʮʠʠ ʫʯʘʱʠʭʩʷ. 

Keywords: automated infor-

mation system, accounting for medi-

cal examinations of employees, ac-

counting for vaccination of students. 

ɺʚʝʜʝʥʠʝ 

ɿʜʦʨʦʚʴʝ ʥʘʩʝʣʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʦʭʨʘʥʦʡ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɿʜʦʨʦʚʴʝ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʛʨʘʞʜʘʥ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʨʷʜʦʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫ-

ʤʝʥʪʦʚ ʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʌʝʜʝʨʘʣʴʥʳʤ ʟʘʢʦʥʦʤ. ɺ ʮʝʣʷʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʚʦʟʥʠʢ-

ʥʦʚʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʙʦʣʝʚʘʥʠʡ ʨʘʙʦʪʥʠʢʦʚ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʬʝʩʩʠʡ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʦʠʭ ʪʨʫʜʦʚʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʠ ʜʦʣʞʥʳ 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2021, ̄  3  

32 

 

ʧʨʦʭʦʜʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʩʤʦʪʨʳ (ʧ. 1 ʩʪ. 34 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 30.03.1999 N 52-ʌɿ "ʆ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʤ ʙʣʘʛʦʧʦʣʫʯʠʠ ʥʘʩʝʣʝʥʠʷ") [3]. 

ʇʦʜʧʫʥʢʪʦʤ 9 ʧ. 1 ʩʪ. 48 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʦʪ 29.12.2012 N 273-ʌɿ "ʆʙ 

ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ" ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʷʟʘʥʥʦʩʪʴ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ 

ʨʘʙʦʪʥʠʢʦʚ ʧʨʦʭʦʜʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʤʝʜʠʮʠʥʩʢʠʝ 

ʦʩʤʦʪʨʳ, ʘ ʪʘʢʞʝ ʚʥʝʦʯʝʨʝʜʥʳʝ ʤʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪʦ-

ʜʘʪʝʣʷ [4]. 

 ʆʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʫʯʨʝʞʜʝʥʠʶ ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʨʠ-

ʥʷʪʠʷ ʥʘ ʨʘʙʦʪʫ ʨʘʙʦʪʥʠʢʘ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ ʣʠʙʦ ʥʝ-

ʧʨʦʚʝʜʝʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʩʤʦʪʨʘ ʦʨʛʘʥʳ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ 

ʤʦʛʫʪ ʧʨʝʜʲʷʚʠʪʴ ʧʨʝʪʝʥʟʠʠ ʦ ʥʘʨʫʰʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʧ. 11.8 ʉʘʥʇʠʅ 2.4.2.2821-10 "ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝ-

ʤʠʦʣʦʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ ʚ ʦʙʱʝʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ. ʉʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʘʪʠʚʳ" 

(ʇʨʠʣʦʞʝʥʠʝ ʢ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ɻʣʘʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʘʥʠʪʘʨʥʦʛʦ ʚʨʘʯʘ 

ʈʌ ʦʪ 29.12.2010 N 189) ʚʩʝ ʨʘʙʦʪʥʠʢʠ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʚʠʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤ ʢʘʣʝʥʜʘʨʝʤ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʭ ʧʨʠʚʠʚʦʢ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʧʨʠʚʠʚʦʢ: 

1. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʠʚʠʚʢʠ ʧʨʦʚʦʜʷʪʩʷ ʛʨʘʞʜʘʥʘʤ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʦʨʛʘ-
ʥʠʟʘʮʠʷʭ ʧʨʠ ʥʘʣʠʯʠʠ ʫ ʪʘʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʣʠʮʝʥʟʠʡ ʥʘ ʤʝʜʠʮʠʥʩʢʫʶ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ. 

2. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʠʚʠʚʢʠ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʠʥʬʦʨʤʠʨʦʚʘʥ-
ʥʦʛʦ ʜʦʙʨʦʚʦʣʴʥʦʛʦ ʩʦʛʣʘʩʠʷ ʥʘ ʤʝʜʠʮʠʥʩʢʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʛʨʘʞʜʘʥʠʥʘ, ʦʜ-

ʥʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ ʣʠʙʦ ʠʥʦʛʦ ʟʘʢʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʥʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʝʛʦ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 15 ʣʝʪ, ʟʘʢʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʣʠʮʘ, ʧʨʠʟʥʘʥʥʦʛʦ ʥʝʜʝʝʩʧʦʩʦʙʥʳʤ 

ʚ ʧʦʨʷʜʢʝ, ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

3. ʇʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʧʨʠʚʠʚʢʠ ʧʨʦʚʦʜʷʪʩʷ ʛʨʘʞʜʘʥʘʤ, ʥʝ ʠʤʝʶʱʠʤ ʤʝʜʠ-
ʮʠʥʩʢʠʭ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ. 

ɺʩʝ ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʣʶʙʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝ-

ʥʠʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè, ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦ-

ʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʫʯʨʝʞʜʝʥʠʠ ʚʝʩʴ ʫʯʝʪ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʠʩʭʦʜʠʪ 

ʚʨʫʯʥʫʶ ʠʣʠ ʚ ʩʨʝʜʩʪʚʘʭ MS Office Word, Excel, ʪ.ʢ. ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʵʣʝʢʪʨʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʨʘʙʦʪʥʠʢʦʚ, ʧʨʦʰʝʜʰʠʭ ʤʝʜʦʩʤʦʪʨ, ʠ ʫʯʝʪʘ ʫʯʘʱʠʭʩʷ, ʧʨʦʰʝʜ-

ʰʠʭ ʚʘʢʮʠʥʘʮʠʶ, ʯʪʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝ-

ʩʪʚʦ ʦʙʫʯʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ. ɸ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠ-

ʢʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʧʨʦʚʝʜʝʥʠʝ ʜʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʦʧʘʩʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ɸʀʉ çʂʘʙʠʥʝʪ 

ʟʜʦʨʦʚʴʷ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ 

ʧʦʟʚʦʣʠʪ ʫʩʪʨʘʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ. 
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ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʧʝ-

ʮʠʘʣʠʩʪʘ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʫʯʝʪ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʦʚ ʩʦ-

ʪʨʫʜʥʠʢʘʤʠ ʰʢʦʣʳ, ʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʧʨʦʚʝʜʝʥʠʝ 

ʧʨʠʚʠʚʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʰʢʦʣʴʥʠʢʦʚ. 

ʈʘʟʨʘʙʦʪʘʥʥʫʶ ɸʀʉ ʧʣʘʥʠʨʫʝʪʩʷ ʚʥʝʜʨʷʪʴ ʚ ʫʯʨʝʞʜʝʥʠʠ ʄɹʆʋ çʗʨʝʥʩʢʘʷ 

ʉʐè ʚ ʩ. ʗʨʝʥʩʢ. 

ʇʨʝʜʧʨʦʝʢʪʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʮʝʣʝʩʦʦʙʨʘʟ-

ʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ [5]: 

½ ʋʯʝʪ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʦʚ ʩʦʪʨʫʜʥʠʢʘʤʠ; 

½ ʋʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʚʠʚʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʫʯʘʱʠʭʩʷ; 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʬʠʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʘ; 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʫʯʘʱʠʭʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʚʠʚʦʢ; 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʥʢʘ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʨʠʚʠʚʢʫ ʜʣʷ ʨʦʜʠʪʝʣʝʡ; 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʬʦʨʤʝ; 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʦʯʢʠ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʫʯʘʱʠʭʩʷ; 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʤʝʜʦʩʤʦʪʨʘ; 

½ ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʠʢʘʟʘ ʥʘ ʤʝʜʦʩʤʦʪʨ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʚʝʩʴ ʢʦʤʧʣʝʢʩ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʘ 

ʠʤʝʥʥʦ: 

V ʈʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ; 

V ɺʳʧʦʣʥʠʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʦʩʥʦʚ-
ʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʦʧʠʩʘʥʠʝ ʚʭʦʜʥʦʡ ʠ ʚʳʭʦʜʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ (ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʫʶ ʤʦʜʝʣʴ çʢʘʢ ʙʫʜʝʪè, ʣʦʛʠʯʝʩʢʫʶ ʠ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʠ ʜʘʥʥʳʭ); 

V ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʨʦʚʝʩʪʠ ʦʪʣʘʜʢʫ ʠ ʪʝʩʪʠʨʦʚʘ-
ʥʠʝ, ʛʜʝ ʙʫʜʫʪ ʦʧʠʩʘʥʳ ʨʘʙʦʪʳ ʧʨʦʝʢʪʥʦ-ʨʘʩʯʝʪʥʦʛʦ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ: ʘʥʘʣʠʟ ʠ ʦʧʠʩʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ, ʨʝʘ-

ʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʣʠʝʥʪʘ ʩʠʩʪʝʤʳ (ʚʢʣʶʯʘʷ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ); 

V ʉʦʩʪʘʚʠʪʴ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʛʜʝ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥ-
ʩʪʨʫʢʮʠʷ ʧʨʦʛʨʘʤʤʠʩʪʘ ʧʦ ʫʩʪʘʥʦʚʢʝ ʩʠʩʪʝʤʳ ʠ ʠʥʩʪʨʫʢʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦ ʨʘ-

ʙʦʪʝ ʩ ʩʠʩʪʝʤʦʡ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʩʫʱʝʩʪʚʫʶ-

ʱʠʝ  ʧʨʦʙʣʝʤʳ  ʠ  ʧʦʤʦʞʝʪ  ʦʙʣʝʛʯʠʪʴ  ʧʨʦʮʝʩʩ  ʧʦʣʫʯʝʥʠʷ,  ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ          

ʠ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʡ ʩʠʩʪʝʤʳ, ʚʳʜʝʣʝʥʥʳʭ ʧʨʠ ʦʧʠʩʘ-

ʥʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʠ ʩʨʘʚʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ï ʘʥʘʣʦʛʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʤʠ ʩʪʘʣʠ: 

½ 1ʉ: ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʭʨʘʥʘ ʪʨʫʜʘ 

½ ɸʩʩʠʩʪʝʥʪ ʊɹ 

½ 1ʉ: ʆʭʨʘʥʘ ʪʨʫʜʘ: ʄʝʜʠʮʠʥʩʢʠʝ ʦʩʤʦʪʨʳ 
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ɼʣʷ ʥʘʛʣʷʜʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʚ ʪʘʙʣʠʮʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦ-

ʩʪʘʪʢʠ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʩʠʩʪʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʫʥʢʮʠʡ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠ-

ʩʪʝʤʳ. 

ʊʘʙʣʠʮʘ 1. ʉʨʘʚʥʝʥʠʝ ʘʥʘʣʦʛʦʚ 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ 

çʂʘʙʠʥʝʪ 

ʟʜʦʨʦʚʴʷ 

ʄɹʆʋ 

çʗʨʝʥʩʢʘʷ 

ʉʐè 

ç1ʉ. ʇʨʦʠʟ-

ʚʦʜʩʪʚʝʥʥʘʷ 

ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ. 

ʆʭʨʘʥʘ 

ʪʨʫʜʘè 

çɸʩʩʠ-

ʩʪʝʥʪ 

ʊɹè 

ç1ʉ. 

ʆʭʨʘʥʘ 

ʪʨʫʜʘ: ʄʝ-

ʜʠʮʠʥʩʢʠʝ 

ʦʩʤʦʪʨʳè 

ʋʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʧʨʠʚʠ-

ʚʦʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʫʯʘʱʠʭʩʷ 

ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʋʯʝʪ ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʦ-

ʩʤʦʪʨʦʚ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ɼʘ ɼʘ ɼʘ ɼʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ 

ʫʯʘʱʠʭʩʷ ʜʣʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʧʨʠʚʠʚʦʢ 

ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʥʢʘ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʨʠʚʠʚʢʫ 

ʜʣʷ ʨʦʜʠʪʝʣʝʡ 

ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʦʚ  ɼʘ ɼʘ ɼʘ ɼʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʣʠʯʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʢʘʨʪʦʯʢʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʫʯʘʱʠʭʩʷ 

ɼʘ ʅʝʪ ʅʝʪ ʅʝʪ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ 

ʤʝʜʦʩʤʦʪʨʘ 

ɼʘ ɼʘ ɼʘ ɼʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʬʠʢʘ 

ʧʨʦʭʦʞʜʝʥʠʷ ʤʝʜʦ-

ʩʤʦʪʨʘ 

ɼʘ ɼʘ ɼʘ ɼʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ 

ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʘ 

ɼʘ ɼʘ ɼʘ ɼʘ 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʜʘʥʥʳʡ ʤʦ-

ʤʝʥʪ ʥʘ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʶʪ ʜʦʩʪʘʪʦʯʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʩʠ-

ʩʪʝʤʳ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ, ʧʦʜʭʦʜʷʱʠʝ ʫʯʨʝʞʜʝʥʠʶ ʧʦ ʨʷʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ, ʦʜʥʘʢʦ, ʦʥʠ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʠ 

ʪʘʢʠʭ ʩʠʩʪʝʤ. ɸ ʪʘʢʞʝ, ʵʪʠ ʩʠʩʪʝʤʳ ʥʝ ʦʙʲʝʜʠʥʷʶʪ ʚ ʩʝʙʝ ʬʫʥʢʮʠʠ ʫʯʝʪʘ ʧʨʦ-

ʭʦʞʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʦʚ ʠ ʬʫʥʢʮʠʠ ʫʯʝʪʘ ʚʘʢʮʠʥʘʮʠʠ ʰʢʦʣʴʥʠʢʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʚʩʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ, ʙʳʣʦ 

ʨʝʰʝʥʦ, ʯʪʦ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʥʘ ʙʘʟʝ 
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1ʉ: ʇʨʝʜʧʨʠʷʪʠʝ 8.3, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥ ʚʝʩʴ ʬʫʥʢʮʠʦʥʘʣ, ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʜʣʷ ʰʢʦʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ [1]. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʙʳʣ ʧʦʩʪʨʦʝʥ ʢʦʥʪʝʢʩʪʥʳʡ ʫʨʦʚʝʥʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʫʨʦʚʥʷ ʘʥʘʣʠʟʘ çʢʘʢ ʙʫʜʝʪè (ʈʠʩʫʥʦʢ 1). 

 

ʈʠʩʫʥʦʢ 1. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʨʦʚʥʷ ʘʥʘʣʠʟʘ çʢʘʢ ʙʫʜʝʪè 

(ʢʦʥʪʝʢʩʪʥʳʡ ʫʨʦʚʝʥʴ) 

ʅʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ (ʈʠʩʫʥʦʢ 2) ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʬʫʥʢʮʠʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

 

ʈʠʩʫʥʦʢ 2. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʫʨʦʚʥʷ ʘʥʘʣʠʟʘ çʢʘʢ ʙʫʜʝʪè 

(ʩʠʩʪʝʤʥʳʡ ʫʨʦʚʝʥʴ) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʙʘʟʳ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 3), ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʝʨʝʯʝʥʴ ʩʫʱʥʦʩʪʝʡ, ʚʳʜʝʣʝʥʥʳʭ 
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ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʠʭ ʘʪʨʠʙʫʪʳ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʩʫʱʥʦʩʪʷʤʠ.  

 

 

ʈʠʩʫʥʦʢ 3. ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ 

ɿʘʪʝʤ, ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, 

ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ɹɼ ʚ ʢʦʥʪʝʢʩʪʝ ʩʨʝʜʩʪʚ ʨʝʘʣʠʟʘʮʠʠ ʙʘʟʳ. ʇʦʩʣʝ ʯʝʛʦ ʙʳʣʘ ʨʝ-

ʘʣʠʟʦʚʘʥʘ ʩʘʤʘ ʙʘʟʘ ʜʘʥʥʳʭ ɸʀʉ çʂʘʙʠʥʝʪ ʟʜʦʨʦʚʴʷ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ɸʨʭʠʪʝʢʪʫʨʘ ɸʀʉ çʂʘʙʠʥʝʪ ʟʜʦʨʦʚʴʷ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè ʬʘʡʣʦʚʘʷ [6]. 

ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʝʛʢʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠ-

ʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ, ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʦʡ ʥʝ ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʜʦʩʪʘʪʦʯʥʦ ʠʤʝʪʴ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʠ 1ʉ: 

ʇʨʝʜʧʨʠʷʪʠʝ 8. ʌʘʡʣʦʚʳʡ ʚʘʨʠʘʥʪ ʨʘʙʦʪʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʙʘʟʳ ʠ ʧʨʦʩʪʦʝ ʩʦʟʜʘʥʠʝ ʨʝʟʝʨʚʥʳʭ ʢʦʧʠʡ. ʀʩʢʣʶʯʝʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦ ʦʰʠʙʢʝ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʦʧʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʘʟʳ) ʧʝʨʝʧʫʪʘʪʴ ʨʘʟʣʠʯʥʳʝ ʬʘʡʣʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ ʠ ʧʨʠʚʝʩʪʠ, ʪʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʩʠʩʪʝʤʫ ʚ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʈʝʟʝʨʚʥʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʬʘʡʣʦʚʦʤ ʫʨʦʚʥʝ, ʧʫʪʝʤ 

ʧʨʦʩʪʦʛʦ ʢʦʧʠʨʦʚʘʥʠʷ ʬʘʡʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ. 

ʇʨʠ ʨʘʙʦʪʝ ʚ ʬʘʡʣʦʚʦʤ ʚʘʨʠʘʥʪʝ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʪʨʘʥ-

ʟʘʢʮʠʡ, ʧʣʘʪʬʦʨʤʘ 1ʉ: ʇʨʝʜʧʨʠʷʪʠʷ 8.3 ʤʠʥʠʤʠʟʠʨʫʝʪ ʨʠʩʢ ʥʘʨʫʰʝʥʠʷ ʮʝʣʦʩʪ-

ʥʦʩʪʠ ʜʘʥʥʳʭ ʧʨʠ ʩʙʦʷʭ ʢʦʤʧʴʶʪʝʨʦʚ ʠ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ.  
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ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ɸʀʉ çʂʘʙʠ-

ʥʝʪ ʟʜʦʨʦʚʴʷ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè. [2] ʅʘ ʚʢʣʘʜʢʘʭ ʬʦʨʤʳ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʝʩʪʠ ʫʯʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ (ʈʠʩʫʥʦʢ 4). 

 

ʈʠʩʫʥʦʢ 4. ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ 

ɺ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦʜʨʘʟʜʝʣʳ ʩʠʩʪʝʤʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʪʝ 

ʠʣʠ ʠʥʳʝ ʬʫʥʢʮʠʠ. ʆʙʨʘʙʦʪʢʘ ʚʩʝʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʬʦʨʤʘʭ. 

ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʦ ʩʦʪʨʫʜʥʠʢʘʭ. 

 

ʈʠʩʫʥʦʢ 5. ʌʦʨʤʘ ʟʘʧʦʣʥʝʥʠʷ ʜʘʥʥʳʭ ʦ ʩʦʪʨʫʜʥʠʢʘʭ 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʘ. 
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ʈʠʩʫʥʦʢ 6. ʌʦʨʤʘ ʧʨʦʚʝʜʝʥʠʷ ʤʝʜʦʩʤʦʪʨʘ 

ʇʨʠ ʚʳʙʦʨʝ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʤʦʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪ, ʘ ʪʘʢʞʝ ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʚ ʣʶʙʦʤ ʫʜʦʙʥʦʤ ʬʦʨʤʘʪʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʦʧʠʩʘʥʘ ʨʘʙʦʪʘ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ çʂʘʙʠʥʝʪ ʟʜʦʨʦʚʴʷ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʧʠʩʘʥʳ ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʨʘʙʦʪʳ ʚ ʄɹʆʋ çʗʨʝʥʩʢʘʷ ʉʐè ʠ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ. 

ɹʳʣʘ ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʟʘʪʝʤ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʫʯʝʪʘ ʤʝʜʦʩʤʦʪʨʦʚ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʚʘʢʮʠʥʘʮʠʠ ʫʯʘʱʠʭʩʷ. 

ɺ ʭʦʜʝ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʦʙʟʦʨ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʘʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʳʷʚʣʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʝʰʝʥʠʡ, ʧʦʩʪʨʦʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʤʦʜʝʣʠ ʚ ʚʠʜʝ ʜʠʘʛʨʘʤʤ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

ʫʨʦʚʥʷ ʘʥʘʣʠʟʘ çʢʘʢ ʝʩʪʴè ʠ çʢʘʢ ʙʫʜʝʪè, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʦʙʲ-

ʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʘʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ.  

ɺʥʝʜʨʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʟʚʘʥʦ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥ-

ʬʦʨʤʘʮʠʝʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʫʧʨʦʩʪʠʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ, ʩʥʠʟʠʪʴ ʨʠʩʢ ʦʰʠʙʦʢ ʟʘʧʦʣʥʝʥʠʷ 

ʫʯʝʪʥʦ-ʦʪʯʝʪʥʳʭ ʬʦʨʤ, ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʧʦʩʪʫ-

ʧʘʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʙʠʙʣʠʦʪʝʯʥʳʡ 

ʬʦʥʜ ʋʩʪʴ-ʎʠʣʝʤʩʢʦʡ ʎɹʉ 

Accounting information system be-

haved literature in the library Fund 

Ust-Tsilma CBS 

ʉ. ʀ. ɹʦʙʨʝʮʦʚ, ɺ. ɽ. ʂʫʥʮʝʚ S. I. Bobretsov, V. E. Kuncev 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟ-

ʨʘʙʦʪʢʘ ʀʉ ʫʯʸʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦ-

ʪʨʫʜʥʠʢʘ ʦʪʜʝʣʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʚʦ 

ʚʨʝʤʷ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ 

ʬʦʥʜʘ ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ 

çʂʦʤʧʣʝʢʪʦʚʘʥʠʝ ɹʌè, ʘ ʠʤʝʥʥʦ: ʠʟʫ-

ʯʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʠ ʦʧʠʩʘʥʠʝ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ 

The article deals with the devel-

opment of an accounting system for the 

activities of an employee of the acqui-

sition Department during the acquisi-

tion of the library Fund Information 

accounting system "Completing the 

BF", namely: studying and describing 

the subject area, modeling the system 

and describing the results of software 

product development. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʩʠʩʪʝʤʘ ʫʯʸʪʘ, ʎɹʉ, 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ. 

Keywords: Automated system, 

ac- counting system, SEC. 

ɺʚʝʜʝʥʠʝ 

ʆʪʜʝʣ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʟʘʥʠʤʘʝʪʩʷ ʫʯʝʪʦʤ ʦʙʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʤʝʶʱʝʡʩʷ 

ʚ ʨʘʡʦʥʝ ʣʠʪʝʨʘʪʫʨʝ. ʊʘʢʞʝ ʝʛʦ ʩʦʪʨʫʜʥʠʢʠ ʧʨʠʥʠʤʘʶʪ ʟʘʷʚʢʠ ʠʟ ʩʘʤʠʭ ʙʠʙʣʠʦ-

ʪʝʢ, ʚʝʜʫʪ ʠʭ ʫʯʝʪ ʠ ʩʦʩʪʘʚʣʷʶʪ ʟʘʷʚʢʠ ʚ ʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ. ɸʥʘʣʠʟʠʨʫʝʪ ʩʧʨʦʩ 

ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʠʜʳ ʣʠʪʝʨʘʪʫʨʳ, ʞʫʨʥʘʣʦʚ, ʛʘʟʝʪ ʠ ʪ.ʜ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ ʬʦʨʤʠ-

ʨʫʝʪʩʷ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ, ʪʨʝʙʫʝʤʦʡ ʜʣʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ʨʝʘʣʠʟʫʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʧʨʦʩʘ ʯʠʪʘʪʝʣʝʡ. 

ʇʦʤʠʤʦ ʧʦʧʦʣʥʝʥʠʷ ʦʪʜʝʣ ʟʘʥʠʤʘʝʪʩʷ ʠ ʨʝʢʦʤʧʣʝʢʪʦʚʘʥʠʝʤ. ʇʨʦʠʩʭʦʜʠʪ ʦʩʚʦ-

ʙʦʞʜʝʥʠʝ ʬʦʥʜʘ ʦʪ ʫʩʪʘʨʝʚʰʠʭ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʚʝʪʭʠʭ, ʥʝʧʨʦʬʠʣʴʥʳʭ ʠ ʠʟʣʠʰʥʠʭ 

ʜʫʙʣʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ (ʨʘʙʦʪʘ ʩ ʘʢʪʘʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ ʩʧʠʩʘʥʠʷ) [1]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʟʘʷʚʦʢ ʠ ʧʦʩʪʫʧʘʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ ʚ ʙʠʙʣʠʦʪʝʯʥʳʡ ʬʦʥʜ ʋʩʪʴ-ʎʠʣʝʤʩʢʦʡ ʎɹʉ. 

ʆʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʇʨʦʮʝʩʩʦʤ ʦʙʥʦʚʣʝʥʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʦʥʜʘ ʟʘʥʠʤʘʝʪʩʷ ʦʪʜʝʣ ʢʦʤʧʣʝʢʪʦʚʘ-

ʥʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʦʥʜʘ.  
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ʉʪʦʠʪ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʚʝʩʴ ʧʨʦʮʝʩʩ ʦʙʥʦʚʣʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʤʧʣʝʢʪʦʚʘʥʠʝ ʠ ʨʝʢʦʤʧʣʝʪʦʚʘʥʠʝ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʫʯʝʪ 

ʚʩʝʡ ʧʦʩʪʫʧʘʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʪʦʡ, ʢʦʪʦʨʫʶ ʚʳʚʦʜʷʪ ʠʟ ʫʧʦʪʨʝʙʣʝʥʠʷ [2].  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚʝʩʴ ʫʯʝʪ ʚʝʜʝʪʩʷ ʚ ʙʫʤʘʞʥʦʤ ʚʘʨʠʘʥʪʝ. ʃʠʰʴ ʦʪʯʝʪʥʳʝ 

ʚʝʜʦʤʦʩʪʠ ʠ ʟʘʷʚʢʠ ʥʘ ʥʝʦʙʭʦʜʠʤʫʶ ʣʠʪʝʨʘʪʫʨʫ ʟʘʧʦʣʥʷʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʘʨʠ-

ʘʥʪʝ ʚʨʫʯʥʫʶ, ʧʨʠʯʝʤ ʚʩʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʪʨʝʙʫʶʪ ʨʫʯʥʦʛʦ ʧʦʜʩʯʝʪʘ.  

ɺʦ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ ʣʠʪʝʨʘʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʢʘʢ ʚ 

ʙʫʤʘʞʥʫʶ ʢʥʠʛʫ ʫʯʝʪʘ, ʪʘʢ ʠ ʚ ʩʝʨʚʠʩ Opal Global. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʩʦʪʨʫʜʥʠʢ ʚʨʫʯ-

ʥʫʶ ʩʦʩʪʘʚʣʷʝʪ ʦʪʯʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ. ʊʘʢʠʝ ʢʘʢ ʘʢʪ ʧʦʣʫʯʝʥʠʷ(ʟʘʢʫʧʢʠ) ʢʥʠʛ, ʧʫ-

ʪʝʚʳʝ ʣʠʩʪʳ ʠ ʦʪʯʝʪ ʜʠʨʝʢʪʦʨʫ ʦ ʧʨʠʥʷʪʳʭ ʟʘʷʚʢʘʭ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ʇʨʦʮʝʩʩ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʦʥʜʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 2 ʧʦʜʧʨʦʮʝʩʩʘ: 

- ʇʦʩʪʫʧʣʝʥʠʝ ʟʘʷʚʦʢ ʠʟ ʙʠʙʣʠʦʪʝʢ ʨʘʡʦʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʨʟʠʥʝ ʟʘʢʫʧʦʢ. 

- ʇʦʣʫʯʝʥʠʝ, ʨʝʛʠʩʪʨʘʮʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʬʠʣʠʘʣʘʤ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʟʘʷʚʦʢ ʠʟ ʙʠʙʣʠʦʪʝʢ ʨʘʡʦʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʩʥʘʯʘʣʘ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʜʠʘʣʦʛʘ ʙʠʙʣʠʦʪʝʢʘʨʷ ʠ ʩʦʪʨʫʜʥʠʢʘ ʦʪʜʝʣʘ ʠʟʜʘʥʠʷ (ʞʘʥʨʳ, ʘʚʪʦʨʳ), ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʚ ʜʘʥʥʦʡ ʙʠʙʣʠʦʪʝʢʝ. ɼʘʣʝʝ ʟʘʷʚʢʘ ʧʦʧʘʜʘʝʪ ʚ ʞʫʨʥʘʣ ʫʯʝʪʘ ʟʘʷʚʦʢ, ʠʟ 

ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʨʟʠʥʘ ʟʘʢʫʧʢʠ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʫʪʠ ʧʦʣʫʯʝʥʠʷ ʢʥʠʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʡ 

ʨʘʟʣʠʯʥʳ. ʂʥʠʞʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʟʘʢʫʧʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʦʪʨʫʜʥʠʢʦʤ ʦʪʜʝʣʘ 

ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ ʚ ʭʦʜʝ ʨʘʙʦʯʝʡ ʧʦʝʟʜʢʠ ʚ ʛʦʨʦʜ ʠʣʠ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʧʨʠʟʥʘʥʥʳʭ 

ʦʪʜʝʣʦʤ ʜʦʩʪʦʚʝʨʥʳʤʠ ʩ ʜʦʩʪʘʚʢʦʡ ʧʦ ʧʦʯʪʝ. ʇʝʨʠʦʜʠʯʝʩʢʘʷ ʣʠʪʝʨʘʪʫʨʘ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʜʦʩʪʘʚʣʷʝʪʩʷ ʇʦʯʪʦʡ ʈʦʩʩʠʠ ʩʦʛʣʘʩʥʦ ʧʦʜʧʠʩʢʝ ʥʘ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʟʜʘʥʠʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʜʣʷ ʵʪʦʛʦ ʜʣʷ ʢʘʞʜʦʡ ʙʠʙʣʠʦʪʝʢʠ ʚ ʦʪʜʝʣʴʥʦʩʪʠ 

ʟʘʚʦʜʠʪʩʷ ʘʙʦʥʝʤʝʥʪ ʠ ʦʬʦʨʤʣʷʝʪʩʷ ʧʦʜʧʠʩʢʘ ʥʘ ʠʟʜʘʥʠʷ. ɺʩʷ ʧʝʨʠʦʜʠʢʘ ʧʦʩʪʘʚ-

ʣʷʝʪʩʷ ʥʘʧʨʷʤʫʶ ʚ ʙʠʙʣʠʦʪʝʢʠ ʨʘʡʦʥʘ. 

ʂʥʠʞʥʘʷ ʣʠʪʝʨʘʪʫʨʘ ʩʥʘʯʘʣʘ ʧʦʩʪʫʧʘʝʪ ʚ ʦʪʜʝʣ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ.  

ʉʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʨʝʛʠʩʪʨʘʮʠʷ, ʫʯʝʪ ʚ ʞʫʨʥʘʣʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʨʘʡʦʥ ʣʠ-

ʪʝʨʘʪʫʨʳ. ɼʣʷ ʢʥʠʛʠ ʟʘʚʦʜʠʪʩʷ ʢʘʨʪʦʯʢʘ, ʚ ʢʦʪʦʨʫʶ ʚʥʦʩʷʪʩʷ ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʝ 

ʜʘʥʥʳʝ. ʕʪʠ ʜʘʥʥʳʝ ʜʫʙʣʠʨʫʶʪʩʷ ʚ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʠʩʝ çOpal Globalè. ʇʦʤʠʤʦ 

ʵʪʦʛʦ, ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʢʪ ʦ ʧʨʠʝʤʝ ʢʥʠʞʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʨʠʢʣʘʜʳʚʘʝʪʩʷ ʢ ʫʯʝʪʥʦʡ 

ʢʥʠʛʝ ʧʦʣʫʯʘʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ.  

ʇʦ ʦʢʦʥʯʘʥʠʶ ʛʦʜʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʝʜʠʥʳʡ ʦʪʯʝʪ ʜʠʨʝʢʪʦʨʫ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘ-

ʙʦʪʝ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʱʠʝ ʜʘʥʥʳʝ ʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʚ ʙʠʙʣʠʦʪʝʢʠ ʨʘʡʦʥʘ 

ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʩʫʤʤʫ, ʧʦʪʨʘʯʝʥʥʫʶ ʥʘ ʟʘʢʫʧʢʫ ʠʟ ʚʳʜʝʣʝʥʥʦʛʦ ʥʘ ʜʘʥʥʳʝ 

ʮʝʣʠ ʙʶʜʞʝʪʘ ʫʯʨʝʞʜʝʥʠʷ. 

ʀʩʭʦʜʷ ʠʟ ʦʧʠʩʘʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʝ: 

- ʜʦʣʞʥʘ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʜʦʩʪʫʧ ʢ ʵʣʝʤʝʥʪʘʤ ʠ ʬʫʥʢʮʠʷʤ ʩʠʩʪʝʤʳ ʩʦʛʣʘʩʥʦ ʨʦʣʷʤ; 

- ʜʦʣʞʥʘ ʭʨʘʥʠʪʴ ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʟʘʷʚʦʢ ʠ ʧʦʣʫʯʝʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

- ʜʦʣʞʥʘ ʬʦʨʤʠʨʦʚʘʪʴ ʧʫʪʝʚʳʝ ʣʠʩʪʳ; 

- ʜʦʣʞʥʘ ʬʦʨʤʠʨʦʚʘʪʴ ʛʦʜʦʚʦʡ ʦʪʯʝʪ; 

- ʜʦʣʞʥʘ ʬʦʨʤʠʨʦʚʘʪʴ ʘʢʪ ʧʨʠʝʤʘ (ʨʝʛʠʩʪʨʘʮʠʠ) ʣʠʪʝʨʘʪʫʨʳ; 

- ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʩʦʪʨʫʜʥʠʢʫ ʩʦʙʠʨʘʪʴ çʢʦʨʟʠʥʫè ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘ-
ʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʢ ʧʦʜʧʠʩʢʝ. 
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ɺ ʭʦʜʝ ʦʙʟʦʨʘ ʘʥʘʣʦʛʦʚ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ɸɹʀʉ ʢʘʢ çOPAL-

GLOBALè ʠ ɸʈʄ çʂʦʤʧʣʝʢʪʘʪʦʨè. 

çOPAL-GLOBALè ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʩʦʜʝʨʞʘʱʠʤ ʚ ʩʝʙʝ 

ʬʫʥʢʮʠʠ ʭʨʘʥʝʥʠʷ ʢʘʪʘʣʦʛʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʟʥʦʛʦ ʨʦʜʘ ʦʪʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʘʥʘʣʠʟʘ ʙʠʙʣʠʦʪʝʯʥʦʛʦ ʬʦʥʜʘ. ʅʦ ʩʠʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʩʠ-

ʩʪʝʤʳ ʥʘ ʯʠʪʘʪʝʣʷ. ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʜʘʥʥʦʡ ʧʣʘʪʬʦʨʤʝ ʨʘʙʦʪʘʝʪ ʠ ʠʟʫʯʘʝʤʦʝ 

ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʫʯʨʝʞʜʝʥʠʝ. 

ɸʈʄ çʂʦʤʧʣʝʢʪʘʪʦʨè ʷʚʣʷʝʪʩʷ ʤʦʜʫʣʝʤ ɸɹʀʉ çʀʈɹʀʉè, ʢʦʪʦʨʳʝ ʩʦʚʤʝ-

ʱʘʝʪ ʙʦʣʴʰʦʡ ʩʧʝʢʪʨ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʪʨʫʜʥʠʢʘʤ, ʥʦ ʟʘʤʝʪʥʘ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʦʪ ʧʦʢʫʧʢʠ ʚʩʝʡ ɸɹʀʉ, ʘ ʥʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʤʦʜʫʣʷ, ʪʘʢ ʢʘʢ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ 

ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʯʘʩʪʴ ʬʫʥʢʮʠʡ ɸʈʄ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʫʯʝʥʠʷ ʩʠʩʪʝʤ-ʘʥʘʣʦʛʦʚ ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʡ ʠʟ ʵʪʠʭ ʩʠʩʪʝʤ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʦʪʜʝʣʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ, ʧʦ ʬʠʥʘʥʩʦʚʳʤ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʠʯʠʥʘʤ. 

ʅʘ ʩʪʘʜʠʠ ʧʨʝʜʧʨʦʝʢʪʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʠʩʘʥʠʠ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʳ çʢʘʢ ʙʫʜʝʪè (ʈʠʩʫʥʦʢ1). ʇʨʠ ʝʸ 

ʜʝʢʦʤʧʦʟʠʮʠʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʙʦʣʝʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʪʦʢʦʚ ʜʘʥʥʳʭ 

(ʈʠʩʫʥʦʢ 2). 

ʅʘ ʦʩʥʦʚʝ ʜʠʘʛʨʘʤʤ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʝʨʝʯʝʥʴ ʩʫʱʥʦʩʪʝʡ, ʚʳʜʝʣʝʥʥʳʭ ʚ ʭʦʜʝ ʦʧʠʩʘʥʠʷ.  

 

ʈʠʩʫʥʦʢ 1. ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ çʢʘʢ ʙʫʜʝʪè 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʟʘʷʚʦʢ 

ʠ ʧʦʣʫʯʘʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʥʘ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʡ. 

ʉ ʧʦʤʦʱʴʶ MS SQL Server ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ. ʆʥʘ ʧʦʟʚʦʣʠʣʘ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʨʘʥʠʤʳʝ ʜʘʥʥʳʝ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʦ [3]. 

ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʩʨʝʜʝ Visual Studio, ʥʘ ʷʟʳʢʝ ʉ#. ʉ ʫʯʝʪʦʤ ʚʳʙʦʨʘ 

ʩʝʨʚʝʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣʘ ʙʦʣʝʝ ʫʜʦʙʥʦʡ. ɹʳʣʠ ʨʝʘʣʠʟʦ-

ʚʘʥʳ GRUD ï ʬʫʥʢʮʠʠ, ʘ ʪʘʢʞʝ ʬʫʥʢʮʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ çʢʦʨʟʠʥʳè ʧʝʨʠʦʜʠʯʝ-

ʩʢʠʭ ʠʟʜʘʥʠʡ. ɼʦʩʪʫʧʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʦʪʯʝʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʢʘʢ: ʧʫʪʝʚʦʡ 

ʣʠʩʪ, ʛʦʜʦʚʦʡ ʦʪʯʝʪ, ʘʢʪ ʧʨʠʝʤʘ ʣʠʪʝʨʘʪʫʨʳ. ʈʝʘʣʠʟʦʚʘʥʦ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ 

ʢ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʣʝʡ ʠ ʚʚʝʜʝʥʠʷ ʫʯʝʪʥʳʭ ʟʘʧʠʩʝʡ [4]. 
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ʈʠʩʫʥʦʢ 3. ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ
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ʈʠʩʫʥʦʢ 4. ɻʣʘʚʥʘʷ ʬʦʨʤʘ ʧʨʠʣʦʞʝʥʠʷ 

ʀʥʪʝʨʬʝʡʩ ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ. ʇʨʠʣʦʞʝʥʠʝ ʩʦʜʝʨʞʠʪ ʩʦʜʝʨ-

ʞʠʪ ʵʣʝʤʝʥʪ TabControl, ʚʢʣʘʜʢʠ ʢʦʪʦʨʦʛʦ ʧʦʟʚʦʣʷʶʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʤʝʞʜʫ ʪʘʙ-

ʣʠʮʘʤʠ ʜʘʥʥʳʭ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʥʘ ʬʦʨʤʝ ʩʦʜʝʨʞʠʪʩʷ ToolBar, ʩʦʜʝʨʞʘʱʠʡ ʵʣʝ-

ʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ɹɼ. ʇʝʨʚʳʝ ʧʷʪʴ ʚʢʣʘʜʦʢ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʘ-

ʷʚʢʘʭ, ʧʦʣʫʯʘʝʤʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʩʦʪʨʫʜʥʠʢʘʭ, ʙʠʙʣʠʦʪʝʢʘʭ. ʐʝʩʪʘʷ ʚʢʣʘʜʢʘ ʜʦ-

ʩʪʫʧʥʘ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ ʠ ʩʦʜʝʨʞʠʪ ʫʯʝʪʥʳʝ ʟʘʧʠʩʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʠ-

ʩʪʝʤʳ ʠ ʠʭ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ (ʈʠʩʫʥʦʢ 4) [5, 9]. 

ʊʘʢʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʬʫʥʢʮʠʶ ʩʦʟʜʘʥʠʷ ʘʢʪʘ ʧʦʩʪʫʧʣʝʥʠʷ ʣʠʪʝʨʘʪʫʨʳ. 

ʆʥ ʩʦʟʜʘʝʪʩʷ ʥʘ ʬʦʨʤʝ çʈʝʛʠʩʪʨʘʮʠʷ ʣʠʪʝʨʘʪʫʨʳè (ʈʠʩʫʥʦʢ 5) ʧʦʩʣʝ 

ʚʚʦʜʘ ʜʘʥʥʳʭ ʚʩʝʭ ʢʥʠʛ ʧʦʩʪʫʧʠʚʰʝʡ ʧʘʨʪʠʠ ʣʠʪʝʨʘʪʫʨʳ [8]. ɺ ʠʪʦʛʝ ʟʘʧʠʩʠ 

ʧʦʧʘʜʘʶʪ ʚ ʪʘʙʣʠʮʫ ʧʦʣʫʯʘʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʪʘʢʞʝ ʚ ʘʢʪ ʧʨʠʝʤʘ ʣʠʪʝʨʘʪʫʨʳ, 

ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʢʦʤʧʴʶʪʝʨʝ ʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʧʦʯʪʦʚʳʡ 

ʘʜʨʝʩ ʜʠʨʝʢʪʦʨʫ ʫʯʨʝʞʜʝʥʠʷ. [6] 

 

ʈʠʩʫʥʦʢ 5. ʌʦʨʤʘ ʨʝʛʠʩʪʨʘʮʠʠ ʣʠʪʝʨʘʪʫʨʳ 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʩʪʘʪʴʠ ʦʧʠʩʘʥʘ ʨʘʙʦʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʯʝʪʘ ʟʘʷʚʦʢ ʠ ʧʦʣʫʯʘʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʄɹʋ çʋʩʪʴ-ʎʠʣʝʤʩʢʘʷ ʎɹʉè 

ɺ ʭʦʜʝ ʠʟʫʯʝʥʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʙʳʣʘ ʠʟʫʯʝʥʘ ʨʘʙʦʪʘ ʩʦʪʨʫʜʥʠʢʘ ʦʪ-

ʜʝʣʘ ʢʦʤʧʣʝʢʪʦʚʘʥʠʷ. ʅʘ ʩʝʛʦʜʥʷ, ʚ ʩʚʷʟʠ ʩ ʙʫʤʘʞʥʳʤ ʫʯʝʪʦʤ ʧʨʦʮʝʩʩ ʢʦʤʧʣʝʢ-

ʪʦʚʘʥʠʷ ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʠʡ, ʯʪʦ ʩʪʘʣʦ ʧʨʠʯʠʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʀʉ. ʆʙʟʦʨ ʘʥʘʣʦʛʦʚ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʦʩʪʦʛʦ ʚ ʧʦʥʠʤʘʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ, ʧʦʜʭʦʜʷʱʝʛʦ ʠʤʝʥʥʦ ʢ ʜʘʥ-

ʥʦʤʫ ʫʯʨʝʞʜʝʥʠʶ ʙʝʩʧʣʘʪʥʦʛʦ ɸɹʀʉ ʥʝʪ. ʉʫʱʝʩʪʚʫʶʱʠʝ ɸɹʀʉ ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʦʟʚʦʣʠʪʴ ʩʝʙʝ ʥʝ ʤʦʞʝʪ. ɹʳʣʠ ʚʳʜʝʣʝʥʳ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ. 

ʅʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦ-

ʜʝʣʠ ɹɼ ʠ ʨʝʘʣʠʟʦʚʘʥʳ ʬʫʥʢʮʠʠ ʀʉ ʚ ʩʨʝʜʝ Visual Studio ʥʘ ʷʟʳʢʝ C#. ʈʝʟʫʣʴʪʘ-

ʪʦʤ ʩʪʘʣʦ ʧʨʠʣʦʞʝʥʠʝ ʨʝʘʣʠʟʫʶʱʠʝ ʬʫʥʢʮʠʠ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʜʝʣʫ ʢʦʤʧʣʝʢʪʦ-

ʚʘʥʠʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠ ʣʠʪʝʨʘʪʫʨʳ 
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ɺʚʝʜʝʥʠʝ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ɻʠʜʨʦʤʝʪʮʝʥʪʨʝ ʈʦʩʩʠʠ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʘ ʥʘ ʦʩʥʦʚʝ ʤʥʦʛʦʤʘʩʰʪʘʙʥʦʡ ʤʦ-

ʜʝʣʠ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ ʘʪʤʦʩʬʝʨʳ ʇʃɸɺ [1]. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʵʢʩʧʝʨʪʳ ʚʩʝ 

ʯʘʱʝ ʥʘʟʳʚʘʶʪ ʧʦʛʦʜʥʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʷʚʣʝʥʠʷ ʠ ʤʝʜʣʝʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟ-

ʤʝʥʝʥʠʷ ʩʘʤʳʤʠ ʦʧʘʩʥʳʤʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ, ʢʘʢ ʧʦ ʚʝʨʦʷʪʥʦʩʪʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʪʘʢ ʠ ʧʦ ʧʨʠʥʦʩʠʤʦʤʫ ʫʱʝʨʙʫ [2]. ɼʘʥʥʳʝ ʧʦʛʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʦʧʝʨʝʞʘʶʪ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʚʦʝʥʥʳʝ ʢʦʥʬʣʠʢʪʳ, ʭʨʦʥʠʯʝʩʢʠʝ ʟʘ-

ʙʦʣʝʚʘʥʠʷ ʠ ʙʝʟʨʘʙʦʪʠʮʘ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞ-

ʥʳʡ ʠ ʚʘʞʥʳʡ ʚʦʧʨʦʩ. ʉ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ ʣʶʜʠ ʧʳʪʘʣʠʩʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʧʦʛʦʜʫ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʦʠʭ ʥʘʙʣʶʜʝʥʠʷʭ, ʧʨʠʤʝʪʘʭ, ʧʦʩʣʦʚʠʮʘʭ ʠ ʧʦʛʦʚʦʨʢʘʭ.   

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ ʛʨʦʟʦʚʦʝ ʷʚʣʝʥʠʝ, ʚʣʠʷʶ-

ʱʝʝ ʥʘ ʧʦʛʦʜʫ ʦʩʝʥʴʶ. 
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ʎʝʣʠ: ʚʳʷʩʥʠʪʴ ʛʜʝ, ʚ ʢʘʢʠʭ ʨʝʛʠʦʥʘʭ ʛʨʦʟʦʚʳʝ ʷʚʣʝʥʠʷ ʚʣʠʷʶʪ ʥʘ ʧʦʛʦʜʫ ʚ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ. 

ɿʘʜʘʯʠ:  

¶ ʫʟʥʘʪʴ ʚ ʢʘʢʠʝ ʜʥʠ ʠ ʛʦʜʘ ʙʳʣʘ ʛʨʦʟʘ; 

¶ ʥʘʡʪʠ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦ ʥʫʞʥʳʤ ʦʙʣʘʩʪʷʤ; 

¶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚ ʢʘʢʠʭ ʤʝʩʷʮʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʙʦʣʴʰʝ ʩʨʝʜʥʝʡ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ; 

¶ ʩʦʧʦʩʪʘʚʠʪʴ ʜʘʥʥʳʝ ʠ ʥʘʡʪʠ ʚʝʨʦʷʪʥʦʩʪʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʨʠʤʝʪʳ; 

¶ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ɻʨʦʟʦʚʳʝ ʷʚʣʝʥʠʷ ï ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʦʧʘʩʥʳʭ, ʠʟʤʝʥʯʠʚʳʭ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ, ʠ ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʩʚʝʜʝʥʠʷ ʦ ʢʦ-

ʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʘʢ ʚ ʥʘʫʯʥʦʤ ʧʣʘʥʝ, ʪʘʢ ʠ ʜʣʷ ʨʝʰʝʥʠʷ ʨʷʜʘ 

ʧʨʠʢʣʘʜʥʳʭ ʟʘʜʘʯ ʚ ʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʢʣʠʤʘʪʦʣʦʛʠʠ. 

ɽʱʝ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ ʥʘ ʈʫʩʠ ʙʳʣʦ ʤʥʦʛʦ ʧʨʠʤʝʪ ʠ ʧʦʛʦʚʦʨʦʢ, ʧʦ ʢʦʪʦʨʳʤ 

ʤʦʞʥʦ ʩʦʩʪʘʚʠʪʴ ʧʨʦʛʥʦʟ ʦ ʧʦʛʦʜʝ ʚ ʜʘʣʴʥʝʡʰʝʤ.  ʅʘʩ ʟʘʠʥʪʝʨʝʩʦʚʘʣʘ ʪʘʢʘʷ ʧʨʠ-

ʤʝʪʘ çɻʨʦʤ ʚ ʩʝʥʪʷʙʨʝ ʧʨʝʜʚʝʱʘʝʪ ʪʝʧʣʫʶ ʧʦʛʦʜʫ ʦʩʝʥʴʶè. ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʥʘ 

ʧʨʘʢʪʠʢʝ ʜʝʡʩʪʚʠʝ ʵʪʦʡ ʧʨʠʤʝʪʳ, ʙʳʣʘ ʧʨʦʜʝʣʘʥʘ ʩʣʝʜʫʶʱʘʷ ʨʘʙʦʪʘ: 

¶ ʚʳʙʨʘʥʳ ʥʝʩʢʦʣʴʢʦ ʨʝʛʠʦʥʦʚ ʜʣʷ ʘʥʘʣʠʟʘ: ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʄʦʩʢʚʘ, ʂʘ-

ʟʘʥʴ, ʇʝʨʤʴ, ɽʢʘʪʝʨʠʥʙʫʨʛ; 

¶ ʧʨʦʚʝʜʝʥʘ ʚʳʙʦʨʢʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʦ ʛʨʦʟʦʚʳʤ ʷʚʣʝʥʠʷʤ ʚ ʩʝʥʪʷʙʨʝ ʚ 
ʜʘʥʥʳʭ ʛʦʨʦʜʘʭ; 

¶ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ. 

ɸʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʚʳʙʠʨʘʣʠʩʴ ʩ ʩʘʡʪʘ çʇʦʛʦʜʘ ʠ ʢʣʠʤʘʪè [3]. ʅʘ ʩʘʡʪʝ ʭʨʘ-

ʥʷʪʩʷ ʘʨʭʠʚʥʳʝ ʜʘʥʥʳʝ ʦ ʧʦʛʦʜʝ ʚ ʨʘʟʣʠʯʥʳʭ ʛʦʨʦʜʘ ʠ ʩʪʨʘʥʘʭ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʘ ʩʨʝʜʥʠʭ ʤʝʩʷʯʥʳʭ ʠ ʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ ʚ ʛʦʨʦʜʝ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ. 

 

 

 

ʈʠʩʫʥʦʢ 1. ɼʘʥʥʳʝ ʦ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʠ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚ ʉʘʥʢʪ-ʇʝ-

ʪʝʨʙʫʨʛʝ 
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ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʵʣʝʢʪʨʦʥʥʳʭ ʪʘʙʣʠʮ Excel. 

ɹʳʣʠ ʚʳʯʠʩʣʝʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤ ʤʝʩʷʮʘʤ ʧʨʠ ʧʦʤʦʱʠ ʬʫʥʢʮʠʠ ç=ʉʈɿʅɸʏ(B3:B12)è. ɼʘʣʝʝ, ʧʨʠ ʧʦ-

ʤʦʱʠ ʧʨʘʚʠʣ ʫʩʣʦʚʥʦʛʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ, ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩʝʨʳʤ ʮʚʝʪʦʤ ʷʯʝʡʢʠ, ʚ 

ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ (ʈʠʩʫʥʦʢ 2).  

 

ʈʠʩʫʥʦʢ 2. ʇʨʘʚʠʣʘ ʫʩʣʦʚʥʦʛʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ 

ʊʘʢ ʞʝ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʛʦʜʘ, ʚ ʢʦʪʦʨʳʭ ʚ ʩʝʥʪʷʙʨʝ ʙʳʣʘ 

ʛʨʦʟʘ (ʪʘʙʣʠʮʳ 1-5). 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʛʦʜʫ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

¶ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2020 ʚ ʩʝʥʪʷʙʨʝ ʚʘʨʴʠʨʦʚʘʣʘʩʴ 

ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 12,1 ʜʦ 14,5ʉ̄, ʚ ʦʢʪʷʙʨʝ ï ʦʪ 5 ʜʦ 9,1ʉ̄, ʚ ʥʦʷʙʨʝ ï ʦʪ -1,8 ʜʦ 4,4 ʉ̄; 

¶ ʛʨʦʟʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ ʩʝʥʪʷʙʨʝ ʚ 2011, 2012, 2015, 2018, 2019, 2020 ʛʛ.; 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʧʨʝʜʚʝʱʘʣʘ ʭʦʨʦʰʫʶ ʧʦʛʦʜʫ ʦʩʝʥʴʶ ʚ 5 ʠʟ 6 ʩʣʫʯʘʝʚ (ʩʨʝʜ-
ʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 2 ʠʟ 3 ʤʝʩʷʮʝʚ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ); 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚ 2013, 2014, 2016, 2017 ʛʛ., ʦʜʥʘʢʦ ʪʝʧʣʘʷ 
ʦʩʝʥʴ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ 1 ʠʟ 4 ʩʣʫʯʘʝʚ. 

 

ʊʘʙʣʠʮʘ 1. ɸʥʘʣʠʟ ʧʦʛʦʜʳ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 A B C D E 

1 ɻʦʜ ʆʩʝʥʥʠʡ ʤʝʩʷʮ, t ʩʨʝʜ. ɻʨʦʟʘ ʚ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

2  ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ  

3 2011 13,1 7,6 3,6 2, 3, 10, 23 ʩʝʥʪʷʙʨʷ 2011 

4 2012 12,9 6,6 2,9 13 ʩʝʥʪʷʙʨʷ 2012 

5 2013 12,1 7,3 4,4  

6 2014 13,5 5,2 0,8  

7 2015 14 5,6 3,1 5 ʩʝʥʪʷʙʨʷ 2015 

8 2016 12,9 5 -1,8  

9 2017 12,5 5,6 2,3  

10 2018 14,5 7,3 2,8 8,9,16 ʩʝʥʪʷʙʨʷ 2018 

11 2019 12,2 6,1 1,9 29 ʩʝʥʪʷʙʨʷ 2019 

12 2020 14,3 9,1 3,9 7 ʩʝʥʪʷʙʨʷ 2020 

13 t ʩʨʝʜ. ʟʘ 10 ʣʝʪ 13,2 6,54 2,39  
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ɸʥʘʣʠʟʠʨʫʷ ʧʦʛʦʜʫ ʛ. ʄʦʩʢʚʘ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

¶ ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2020 ʛʦʜ ʚ ʩʝʥʪʷʙʨʝ ʚʘʨʴ-

ʠʨʦʚʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10,3 ʜʦ 14,6ʉ̄, ʚ ʦʢʪʷʙʨʝ ï ʦʪ 3,7 ʜʦ 9,2ʉ̄, ʚ ʥʦʷʙʨʝ ï ʦʪ 

-2,7 ʜʦ 4 ̄ ʉ; 

¶ ʛʨʦʟʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ ʩʝʥʪʷʙʨʝ ʚ 2011, 2014, 2015, 2017, 2018, 2020 ʛʛ. 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʧʨʝʜʚʝʱʘʣʘ ʭʦʨʦʰʫʶ ʧʦʛʦʜʫ ʦʩʝʥʴʶ ʚ 3 ʠʟ 6 ʩʣʫʯʘʝʚ, ʪ.ʝ. 
ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 2 ʠʟ 3 ʤʝʩʷʮʝʚ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ; 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚ 2012, 2013, 2016, 2019 ʛʦʜ, ʦʜʥʘʢʦ ʪʝʧʣʘʷ 

ʦʩʝʥʴ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ 3 ʠʟ 5 ʩʣʫʯʘʝʚ. 

 

ʊʘʙʣʠʮʘ 2. ɸʥʘʣʠʟ ʧʦʛʦʜʳ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛ. ʄʦʩʢʚʘ 

ɻʦʜ ʆʩʝʥʥʠʡ ʤʝʩʷʮ, t ʩʨʝʜ. ɻʨʦʟʘ ʚ ʄʦʩʢʚʝ 

 ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ  

2011 12,1 6,6 0,2 1,2 ʩʝʥʪʷʙʨʷ 2011 

2012 12,9 6,5 1,6  

2013 10,3 6,6 4  

2014 12,3 3,7 -1,3 2 ʩʝʥʪʷʙʨʷ 2014 

2015 13,8 4,4 0,8 21 ʩʝʥʪʷʙʨʷ 2015 

2016 11,4 4,4 -2,7  

2017 13 5 0 7 ʩʝʥʪʷʙʨʷ 2017 

2018 14,6 7,3 -0,6 23 ʩʝʥʪʷʙʨʷ 2018 

2019 12,3 8,8 1,8  

2020 13,9 9,2 2,2 17 ʩʝʥʪʷʙʨʷ 2020 

t ʩʨʝʜ. ʟʘ 10  ʣʝʪ 12,66 6,25 0,6  

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʛʦʜʫ ʛ. ʂʘʟʘʥʴ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

¶ ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2020 ʛʦʜ ʚ ʩʝʥʪʷʙʨʝ ʚʘ-

ʨʴʠʨʦʚʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 10,9 ʜʦ 15,8ʉ̄, ʚ ʦʢʪʷʙʨʝ ï ʦʪ 1,7 ʜʦ 7,9ʉ̄, ʚ ʥʦʷʙʨʝ ï 

ʦʪ -4,6 ʜʦ 2,9 ʉ̄; 

¶ ʛʨʦʟʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ ʩʝʥʪʷʙʨʝ ʚ 2011-2018 ʛʛ. 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʧʨʝʜʚʝʱʘʣʘ ʭʦʨʦʰʫʶ ʧʦʛʦʜʫ ʦʩʝʥʴʶ ʚ 3 ʠʟ 8 ʩʣʫʯʘʝʚ, ʪ.ʝ. 
ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 2 ʠʟ 3 ʤʝʩʷʮʝʚ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ; 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚ 2019-20 ʛʛ, ʦʜʥʘʢʦ ʪʝʧʣʘʷ ʦʩʝʥʴ ʧʨʠʩʫʪ-

ʩʪʚʦʚʘʣʘ ʚ 1 ʠʟ 2 ʩʣʫʯʘʝʚ. 

 

ʊʘʙʣʠʮʘ 3. ɸʥʘʣʠʟ ʧʦʛʦʜʳ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛ. ʂʘʟʘʥʴ 

ɻʦʜ ʆʩʝʥʥʠʡ ʤʝʩʷʮ, t ʩʨʝʜ. ɻʨʦʟʘ ʚ ʂʘʟʘʥʠ 

 ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ  

2011 12,4 6,2 -4,3 3,4,7 ʩʝʥʪʷʙʨʷ 2011 

2012 12,6 7,4 0,4 9,13,14 ʩʝʥʪʷʙʨʷ 2012 

2013 12,2 4,9 2,9 3,5 ʩʝʥʪʷʙʨʷ 2013 

2014 12,6 1,7 -3,2 14 ʩʝʥʪʷʙʨʷ 2014 

2015 15,8 3 -1,3 7,8,10 ʩʝʥʪʷʙʨʷ 2015 

2016 11,6 4 -4,6 27 ʩʝʥʪʷʙʨʷ 2016 
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2017 12,3 4,7 -0,1 3 ʩʝʥʪʷʙʨʷ 2017 

2018 14,1 6,2 -2,6 1 ʩʝʥʪʷʙʨʷ 2018 

2019 10,9 7,9 -2,1  

2020 13,3 7,2 -2,6  

t ʩʨʝʜ. ʟʘ 10  ʣʝʪ 12,78 5,32 -1,75  

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʛʦʜʫ ʛ. ʇʝʨʤʴ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

¶ ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2020 ʛʦʜ ʚ ʩʝʥʪʷʙʨʝ ʚʘ-

ʨʴʠʨʦʚʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 8,8 ʜʦ 12,2ʉ̄, ʚ ʦʢʪʷʙʨʝ ï ʦʪ -1,4 ʜʦ 5,4ʉ̄, ʚ ʥʦʷʙʨʝ ï 

ʦʪ -9,9 ʜʦ 1,2 ʉ̄; 

¶ ʛʨʦʟʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ ʩʝʥʪʷʙʨʝ ʚ 2011, 2013, 2015, 2017, 2019 ʛʛ. 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʧʨʝʜʚʝʱʘʣʘ ʭʦʨʦʰʫʶ ʧʦʛʦʜʫ ʦʩʝʥʴʶ ʚ 2 ʠʟ 5 ʩʣʫʯʘʝʚ, ʪ.ʝ. 
ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 2 ʠʟ 3 ʤʝʩʷʮʝʚ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ; 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚ 2012, 2014, 2016, 2018, 2020 ʛʛ, ʦʜʥʘʢʦ 
ʪʝʧʣʘʷ ʦʩʝʥʴ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ 2 ʠʟ 5 ʩʣʫʯʘʝʚ. 

 

ʊʘʙʣʠʮʘ 4. ɸʥʘʣʠʟ ʧʦʛʦʜʳ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛ. ʇʝʨʤʴ 

ɻʦʜ ʆʩʝʥʥʠʡ ʤʝʩʷʮ, t ʩʨʝʜ. ɻʨʦʟʘ ʚ ʇʝʨʤʠ 

 ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ  

2011 11,3 5,4 -7,3 7,8,12 ʩʝʥʪʷʙʨʷ 2011 

2012 10,7 5,4 -2,4  

2013 10,3 2 1,2 7 ʩʝʥʪʷʙʨʷ 2013 

2014 9,2 -1,4 -5  

2015 12,2 0 -5,4 7 ʩʝʥʪʷʙʨʷ 2015 

2016 10,9 1,3 -9,9  

2017 9,3 3 -1,3 4, 19 ʩʝʥʪʷʙʨʷ 2017 

2018 11,1 3,9 -4,9  

2019 8,8 4,7 -5,4 17, 18 ʩʝʥʪʷʙʨʷ 2019 

2020 10,2 4,2 -5,2  

t ʩʨʝʜ. ʟʘ 10  ʣʝʪ 10,4 2,85 -4,56  

 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʛʦʜʫ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

¶ ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 2020 ʛʦʜ ʚ ʩʝʥʪʷʙʨʝ ʚʘʨʴ-

ʠʨʦʚʘʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 9 ʜʦ 12,7ʉ̄, ʚ ʦʢʪʷʙʨʝ ï ʦʪ -1,5 ʜʦ 5,5ʉ̄, ʚ ʥʦʷʙʨʝ ï ʦʪ -

10,5 ʜʦ 1,8 ʉ̄; 

¶ ʛʨʦʟʘ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ ʩʝʥʪʷʙʨʝ ʚ 2011, 2012, 2015, 2019 ʛʛ. 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʧʨʝʜʚʝʱʘʣʘ ʭʦʨʦʰʫʶ ʧʦʛʦʜʫ ʦʩʝʥʴʶ ʚ 2 ʠʟ 4 ʩʣʫʯʘʝʚ, ʪ.ʝ. 
ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ 2 ʠʟ 3 ʤʝʩʷʮʝʚ ʙʳʣʘ ʚʳʰʝ ʥʦʨʤʳ; 

¶ ʛʨʦʟʘ ʚ ʩʝʥʪʷʙʨʝ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʚ 2013, 2014, 2016, 2017, 2018, 2020 ʛʛ, ʦʜ-
ʥʘʢʦ ʪʝʧʣʘʷ ʦʩʝʥʴ ʧʨʠʩʫʪʩʪʚʦʚʘʣʘ ʚ 3 ʠʟ 6 ʩʣʫʯʘʝʚ. 
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ʊʘʙʣʠʮʘ 5. ɸʥʘʣʠʟ ʧʦʛʦʜʳ ʚ ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

ɻʦʜ ʆʩʝʥʥʠʡ ʤʝʩʷʮ, t ʩʨʝʜ. ɻʨʦʟʘ ʚ ɽʢʘʪʝʨʠʥʙʫʨʛʝ 

 ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ  

2011 12,7 5,5 -7,6 3,14 ʩʝʥʪʷʙʨʷ 2011 

2012 10,9 5,4 -3,2 12, 15 ʩʝʥʪʷʙʨʷ 2012 

2013 11,1 2,1 1,8  

2014 9,1 -1,5 -5,7  

2015 11,4 0,1 -7,4 17,28,29 ʩʝʥʪʷʙʨʷ 2015 

2016 11,2 0,8 -10,5  

2017 9,5 2,1 -2,5  

2018 12,1 4,3 -5,5  

2019 9 5,2 -5,7 19 ʩʝʥʪʷʙʨʷ 2019 

2020 11,5 5 -5,2  

t ʩʨʝʜ. ʟʘ 10  ʣʝʪ 10,85 2,9 -5,15  

 

ʇʦʩʣʝ ʩʙʦʨʘ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʨʦʚʝʨʢʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʤʝʪʳ 

ʤʝʪʦʜʦʤ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ʷʚʣʝʥʠʷ [4]. ɺ ʪʘʙʣʠʮʝ 6 ʟʥʘʯʝʥʠʝʤ ç1è ʦʙʦʟʥʘʯʝʥ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ, ç0è ï ʦʪʨʠʮʘʪʝʣʴʥʳʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʩʪʦʣʙʮʝ 2, ʦʧʠ-

ʩʘʥʦ ʥʘʣʠʯʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʛʨʦʟʳ ʚ ʩʝʥʪʷʙʨʝ, ʚ ʩʪʦʣʙʮʘʭ 3-5 ï ʙʳʣʘ ʣʠ ʪʝʤʧʝʨʘ-

ʪʫʨʘ ʚʳʰʝ ʩʨʝʜʥʝʡ ʚ ʜʘʥʥʦʤ ʦʩʝʥʥʝʡ ʤʝʩʷʮʝ. ʉʪʦʣʙʮʳ 6-8 ʧʦʢʘʟʳʚʘʶʪ ʢʦʣʠʯʝʩʪʚʦ 

ʤʝʩʷʮʝʚ, ʚ ʢʦʪʦʨʳʭ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʘ ʚʳʰʝ ʩʨʝʜʥʝʡ.  

ʆ ʪʦʤ, ʩʧʨʘʚʝʜʣʠʚʘ ʣʠ ʧʨʠʤʝʪʘ, ʛʦʚʦʨʷʪ ʩʪʦʣʙʮʳ 9-11. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ 

ʩʪʦʣʙʮʝ 9 ʩʨʘʚʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʚ ʩʪʦʣʙʮʘʭ 2 ʠ 6. ɽʩʣʠ ʦʥʠ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʝ ʧʦʷʚʣʷʝʪʩʷ ç1è, ʝʩʣʠ ʥʝ ʩʦʚʧʘʜʘʶʪ ï ç0è. ɺ ʩʪʦʣʙʮʝ 10 ʩʨʘʚ-

ʥʠʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʚ ʩʪʦʣʙʮʘʭ 2 ʠ 7. ɺ ʩʪʦʣʙʮʝ 11 ï 2 ʠ 8.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʯʝʥʠʷ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʦʨ-

ʤʫʣʳ: 

¶ ʜʣʷ ʩʪʦʣʙʮʘ 9: ç=ɽʉʃʀ($B$3:$B$13=$F$3:$F$13;1;0)è; 

¶ ʜʣʷ ʩʪʦʣʙʮʘ 10: ç=ɽʉʃʀ($B$4:$B$13=$G$4:$G$13;1;0)è; 

¶ ʜʣʷ ʩʪʦʣʙʮʘ 11: ç=ɽʉʃʀ($B$4:$B$13=$H$4:$H$13;1;0)è. 

ɺʳʜʝʣʠʤ ʷʯʝʡʢʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʤ ʧʨʘʚʠʣʦ 

ʫʩʣʦʚʥʦʛʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ (ʈʠʩʫʥʦʢ 3). 

 

 

ʈʠʩʫʥʦʢ 3. ʇʨʘʚʠʣʦ ʫʩʣʦʚʥʦʛʦ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ 

ɺ ʷʯʝʡʢʫ I14 ʧʦʜʩʪʘʚʠʤ ʬʦʨʤʫʣʫ ç=ʉʏɪʊɽʉʃʀ(I4:I13;0)è, ʘ ʚ I15 ï ç=ʉʏɪ-

ʊɽʉʃʀ(I4:I13;1)è. ʕʪʦ ʧʦʟʚʦʣʠʪ ʥʘʤ ʧʦʩʯʠʪʘʪʴ ʚ ʩʪʦʣʙʮʝ 9 ʢʦʣʠʯʝʩʪʚʦ 0 ʠ 1 ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ. ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʯʠʪʳʚʘʝʤ ʟʥʘʯʝʥʠʷ ʜʣʷ ʩʪʦʣʙʮʦʚ 10 ʠ 11.  

ʈʘʩʩʯʠʪʘʝʤ ʩʦʦʪʥʦʰʝʥʠʷ 0 ʠ 1 ʜʣʷ ʩʪʦʣʙʮʘ 9: ç=I15/(I15+I14)*100è, ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʦʣʫʯʘʝʤ ʟʥʘʯʝʥʠʝ 70. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʦʜʦʙʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʩʪʦʣʙʮʘʭ 10 
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ʠ 11 ʥʘʭʦʜʠʤ ʠʭ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʘʚʥʦ 70% ʠ ʷʚʣʷʝʪʩʷ 

ʚʝʨʦʷʪʥʦʩʪʴʶ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʨʠʤʝʪʳ.  

 

ʊʘʙʣʠʮʘ 6. ʈʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʧʨʠʤʝʪʳ ʚ ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
 A B C D E F G H I J K 

1  ʙʳʣʘ 

ʛʨʦʟʘ? 

t>tʩʨ ʂʦʣʠʯʝʩʪʚʦ ʤʝʩʷʮʝʚ    

2 ʩʝʥʪʷʙʨʴ ʦʢʪʷʙʨʴ ʥʦʷʙʨʴ 1 ʠʟ 3* 2 ʠʟ 3* 3 ʠʟ 3* ʉʧʨʘʚʝʜʣʠʚʘ ʣʠ 

ʧʨʠʤʝʪʘ? 

3 1 2 3 4 5 6 7 8 9 10 11 

4 2011 1 0 1 1 1 1 0 1 1 0 

5 2012 1 0 1 1 1 1 0 1 1 0 

6 2013 0 0 1 1 1 1 0 0 0 1 

7 2014 0 1 0 0 1 0 0 0 1 1 

8 2015 1 1 0 1 1 1 0 1 1 0 

9 2016 0 0 0 0 0 0 0 1 1 1 

10 2017 0 0 0 0 0 0 0 1 1 1 

11 2018 1 1 1 1 1 1 1 1 1 1 

12 2019 1 0 0 0 0 0 0 0 0 0 

13 2020 1 1 1 1 1 1 1 1 1 1 

14       ʥʝ ʧʦʜʭʦʜʷʪ 3 2 4 

15       ʧʦʜʭʦʜʷʪ 7 8 6 

16       70% 70 80 60 

 

* 1,2 ʠʣʠ 3 ʤʝʩʷʮʘ ʙʳʣʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʳʰʝ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳ-

ʚʦʜ, ʯʪʦ ʧʨʠʤʝʪʘ çɻʨʦʤ ʚ ʩʝʥʪʷʙʨʝ ʧʨʝʜʚʝʱʘʝʪ ʪʝʧʣʫʶ ʧʦʛʦʜʫ ʦʩʝʥʴʶè ʠʟ ʠʩʩʣʝ-

ʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ ʃʝʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʛ. ʉʘʥʢʪ-ʇʝʪʝʨ-

ʙʫʨʛ (ʚʝʨʦʷʪʥʦʩʪʴ ï 70%).  

ʇʦ ʘʥʘʣʦʛʠʯʥʳʤ ʨʘʩʯʝʪʘʤ ʜʣʷ ʦʩʪʘʣʴʥʳʭ ʛʦʨʦʜʦʚ ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ: 

- ʛʦʨʦʜ ʄʦʩʢʚʘ ï 47%,  

- ʛʦʨʦʜ ʂʘʟʘʥʴ ï 40 % 

- ʛʦʨʦʜ ʇʝʨʤɹ ï 50% 

- ʛʦʨʦʜ ɽʢʘʪʝʨʠʥʙʫʨʛ ï 57%. 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʦ ʩʪʘʪʠʩʪʠʢʝ ʚʠʜʥʦ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʤʝʪʳ ʩʦ-

ʩʪʘʚʣʷʝʪ ʤʝʥʴʰʝ 60%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʣʠʙʦ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʜʘʥʥʦʡ ʧʨʠʤʝʪʝ ʥʝ ʩʪʦʠʪ 

ʩʫʜʠʪʴ ʦ ʧʦʛʦʜʝ ʦʩʝʥʴʶ, ʣʠʙʦ ʦ ʪʦʤ, ʯʪʦ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʥʘʤʠ 

ʨʝʛʠʦʥʘʭ, ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʣʠʤʘʪʫ ʪʝʭ ʨʝʛʠʦʥʦʚ, ʦʪʢʫʜʘ ʧʨʦʠʟʦʰʣʘ ʧʨʠʤʝʪʘ.
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ɸʥʘʣʠʟ ʩʨʘʚʥʠʪʝʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʩʝʪʝʡ 

IDS ʠ IPS 

Analysis of comparative 

characteristics of IDS and IPS 

network protection systems 

ʀ. ɸ. ɹʘʟʘʨʦʚʘ I . A. Bazarova 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʟʦʨ ʠ 

ʘʥʘʣʠʟ ʩʨʘʚʥʠʪʝʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤ ʟʘʱʠʪʳ 

ʩʝʪʝʡ IDS ʠ IPS, ʦʧʠʩʘʥʠʝ ʩʝʪʝʚʳʭ 

ʫʷʟʚʠʤʦʩʪʝʡ, ʩʧʦʩʦʙʳ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʚʪʦʨʞʝʥʠʡ, ʥʝʜʦʩʪʘʪʢʠ ʩʠʩʪʝʤ 

ʟʘʱʠʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʚʝʜʝʥ r

ʦʪʣʠʯʠʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ 

ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ. 

The article provides an overview 

and analysis of the comparative char-

acteristics of security systems for IDS 

and IPS networks, a description of 

network vulnerabilities, methods of 

tracking intrusions, and shortcomings 

of security systems. In addition, the 

differences from classic firewalls are 

shown. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʠʙʝʨʘʪʘʢʠ, 

ʟʘʱʠʪʘ ʩʝʪʝʡ, IDS, IPS, ʩʝʪʝʚʦʝ 

ʚʪʦʨʞʝʥʠʝ, ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ, 

ʦʪʩʣʝʞʠʚʘʥʠʝ ʚʪʦʨʞʝʥʠʡ. 
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ɺʚʝʜʝʥʠʝ 

ʂʠʙʝʨʘʪʘʢʠ - ʦʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ, ʩ ʢʦʪʦʨʦʡ ʩʪʘʣ-

ʢʠʚʘʶʪʩʷ ʣʶʙʳʝ ʚʣʘʜʝʣʴʮʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʘʞʝ ʧʦʧʫʣʷʨʥʳʝ ʘʥʪʠ-

ʚʠʨʫʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʙʨʘʥʜʤʘʫʵʨʳ ʵʬʬʝʢʪʠʚʥʳ ʣʠʰʴ ʜʣʷ ʟʘʱʠʪʳ ʦʯʝʚʠʜʥʳʭ 

ʤʝʩʪ ʜʦʩʪʫʧʘ ʢ ʩʝʪʷʤ. ʆʜʥʘʢʦ ʢʠʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʥʘʭʦʜʷʪ ʧʫʪʠ ʦʙʭʦʜʘ ʠ ʫʷʟʚʠ-

ʤʳʝ ʩʝʨʚʠʩʳ ʜʘʞʝ ʚ ʩʘʤʳʭ ʩʦʚʝʨʰʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʙʝʟʦʧʘʩʥʦʩʪʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ 

ʟʘʱʠʪʳ ʩʝʪʝʡ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʝʨʝʜʘʶʱʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠ 

ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʘ. ʀ ʥʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʟʘʨʫʙʝʞʥʳʝ ʠ ʨʦʩ-

ʩʠʡʩʢʠʝ UTM-ʨʝʰʝʥʠʷ ʧʦʣʫʯʘʶʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʦʨʛʘ-

ʥʠʟʘʮʠʡ, ʞʝʣʘʶʱʠʭ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʪʦʨʞʝʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʨʝ-

ʜʦʥʦʩʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɺ ʩʪʘʪʴʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʦʙʟʦʨ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʩʝʪʝʡ IDS ʠ IPS 

ʥʘ ʧʨʠʤʝʨʘʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʪʦʨʞʝʥʠʷ ʠ ʨʘʟʣʠʯʥʳʭ ʚʝʢʪʦʨʦʚ ʘʪʘʢ, ʢʦʪʦʨʳʝ ʢʠ-

ʙʝʨʧʨʝʩʪʫʧʥʠʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʢʦʤʧʨʦʤʝʪʘʮʠʠ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ʆʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʦʙʥʘʨʫʞʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (Intrusion De-

tection System, IDS) ʠ ʩʠʩʪʝʤʘʤʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (Intrusion Preven-

tion System, IPS) ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ IDS ʚʳʧʦʣʥʷʝʪ ʟʘʜʘʯʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ 

ʠ ʦʧʦʚʝʱʝʥʠʶ, ʘ IPS ʚʧrʦʣʥʷʶʪ ʟʘʜʘʯʠ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ. IDS 

ʥʝ ʠʟʤʝʥʷʝʪ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ IPS ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʜʦʩʪʘʚʢʫ ʧʘʢʝʪʦʚ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʠʤʦʛʦ ʧʘʢʝʪʘ, ʧʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʬʘʡʝʨʚʦʣ ʬʠʣʴʪʨʫʝʪ 

ʪʨʘʬʠʢ [1]. 

IDS ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʪʝʡ ʠ ʦʪʧʨʘʚʢʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʡ ʧʨʠ ʦʙ-

ʥʘʨʫʞʝʥʠʠ ʧʦʜʦʟʨʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʠʣʠ ʩʝʪʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ IPS 

ʨʝʘʛʠʨʫʝʪ ʥʘ ʢʠʙʝʨʘʪʘʢʠ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ ʚ ʮʝʣʝʚʳʝ ʩʠʩʪʝʤʳ ʠ ʩʝʪʠ. IDS ʠ IPS ʩʧʦʩʦʙʥʳ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʩʠʛʥʘʪʫʨʳ ʘʪʘʢ, ʘ ʛʣʘʚʥʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʨʝʘʢʮʠʠ ʥʘ 

ʘʪʘʢʫ: ʢʘʢ IDS, ʪʘʢ ʠ IPS ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʦʜʥʠ ʠ ʪʝ ʞʝ ʤʝʪʦʜʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʠ ʦʙʥʘʨʫʞʝʥʠʷ. 

ʉʝʪʝʚʦʝ ʚʪʦʨʞʝʥʠʝ ï ʵʪʦ ʣʶʙʦʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʩʝʪʠ. ʆʙʥʘʨʫʞʝʥʠʝ ʚʪʦʨʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʦʥʠʤʘʥʠʷ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʠ ʦʙʱʠʭ ʫʛʨʦʟ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʝ ʠ ʨʘʟʚʝʨʥʫʪʳʝ IDS ʠ 

IPS ʤʦʛʫʪ ʧʦʤʦʯʴ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʪʨʝ-

ʤʷʪʩʷ ʫʢʨʘʩʪʴ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʚʳʟʚʘʪʴ ʫʪʝʯʢʠ ʜʘʥʥʳʭ ʠ ʫʩʪʘʥʦʚʠʪʴ 

ʚʨʝʜʦʥʦʩʥʦʝ ʇʆ. 

ʉʝʪʠ ʠ ʢʦʥʝʯʥʳʝ ʪʦʯʢʠ ʤʦʛʫʪ ʙʳʪʴ ʫʷʟʚʠʤʳ ʜʣʷ ʚʪʦʨʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʟʣʦ-

ʫʤʳʰʣʝʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʤʠʨʘ. 

ʂ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʩʝʪʝʚʳʤ ʫʷʟʚʠʤʦʩʪʷʤ ʦʪʥʦʩʷʪʩʷ [2]: 

1. ɺʨʝʜʦʥʦʩʥʦʝ ʇʆ - ʵʪʦ ʣʶʙʘʷ ʧʨʦʛʨʘʤʤʘ ʠʣʠ ʬʘʡʣ, ʥʘʥʦʩʷʱʠʡ ʚʨʝʜ ʧʦʣʴ-

ʟʦʚʘʪʝʣʶ ʢʦʤʧʴʶʪʝʨʘ. ʊʠʧʳ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʚʢʣʶʯʘʶʪ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʚʠʨʫʩʳ, ʯʝʨʚʠ, ʪʨʦʷʥʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʰʧʠʦʥʩʢʦʝ ʇʆ, ʨʝʢʣʘʤʥʦʝ ʇʆ ʠ ʧʨʦ-

ʛʨʘʤʤʳ-ʚʳʤʦʛʘʪʝʣʠ.  

2. ʉʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ - ʚʝʢʪʦʨ ʘʪʘʢʠ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʯʝʣʦʚʝʯʝʩʢʫʶ 

ʧʩʠʭʦʣʦʛʠʶ ʠ ʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ, ʯʪʦʙʳ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʞʝʨʪʚʘʤʠ ʩ ʮʝʣʴʶ ʨʘʟ-

ʛʣʘʰʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠʣʠ ʚʳ-

ʧʦʣʥʝʥʠʷ ʜʝʡʩʪʚʠʡ, ʥʘʨʫʰʘʶʱʠʭ ʩʪʘʥʜʘʨʪʳ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʙʱʠʝ ʧʨʠʤʝʨʳ ʩʦ-

ʮʠʘʣʴʥʦʡ ʠʥʞʝʥʝʨʠʠ ʚʢʣʶʯʘʶʪ ʬʠʰʠʥʛ, ʮʝʣʝʚʦʡ ʬʠʰʠʥʛ ʠ whaling-ʘʪʘʢʠ.  

3. ʋʩʪʘʨʝʚʰʝʝ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʠ ʘʧʧʘʨʘʪʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ - 

ʠʟʚʝʩʪʥʳʝ ʫʷʟʚʠʤʦʩʪʠ, ʧʦʜʦʙʥʳʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʫʢʘʟʘʥʳ ʚ CVE (Common Vulner-

abilities and Exposures, ʙʘʟʘ ʜʘʥʥʳʭ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ). 

4. ʋʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ - ʧʦʨʪʘʪʠʚʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʭʨʘʥʝʥʠʷ, ʪʘʢʠʝ 

ʢʘʢ USB ʠ ʚʥʝʰʥʠʝ ʞʝʩʪʢʠʝ ʜʠʩʢʠ, ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʚʨʝʜʦʥʦʩ-

ʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʝʪʴ. 

 

IDS - ɻ ʪʦ ʫʩʪʨʦʡʩʪʚʦ ʠʣʠ ʇʆ, ʢʦʪʦʨʦʝ ʦʪʩʣʝʞʠʚʘʝʪ ʩʝʪʴ ʠʣʠ ʩʠʩʪʝʤʫ ʥʘ ʧʨʝʜ-

ʤʝʪ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʜʝʡʩʪʚʠʡ ʠ ʥʘʨʫʰʝʥʠʡ ʧʦʣʠʪʠʢ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆ ʣʶʙʦʤ ʚʨʝ-

ʜʦʥʦʩʥʦʤ ʪʨʘʬʠʢʝ ʠʣʠ ʥʘʨʫʰʝʥʠʠ ʦʙʳʯʥʦ ʩʦʦʙʱʘʝʪʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʫ. ɼʘʥʥʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʩʦʙʠʨʘʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʝʡ ʠ ʩʦʙʳʪʠʷʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ (Security Information and Event Management, 

SIEM). 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʘʨʠʘʥʪʘ, ʢʦʪʦʨʳʝ IDS ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ 

ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʪʦʨʞʝʥʠʡ [2]: 

1. ʆʙʥʘʨʫʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʠʛʥʘʪʫʨ - ʦʙʥʘʨʫʞʝʥʠʝ ʘʪʘʢ ʧʫʪʝʤ ʧʦʠʩʢʘ ʦʧʨʝ-

ʜʝʣʝʥʥʳʭ ʰʘʙʣʦʥʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʙʘʡʪʦʚ ʚ ʩʝʪʝʚʦʤ ʪʨʘʬʠʢʝ, 

ʠʣʠ ʧʦʠʩʢ ʩʠʛʥʘʪʫʨ (ʠʟʚʝʩʪʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʠʥʩʪʨʫʢʮʠʡ), ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚʨʝʜʦʥʦʩʥʳʤ ʇʆ. IDS ʥʘ ʦʩʥʦʚʝ ʩʠʛʥʘʪʫʨ ʤʦʛʫʪ ʣʝʛʢʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠʟʚʝʩʪ-

ʥʳʝ ʢʠʙʝʨʘʪʘʢʠ, ʦʜʥʘʢʦ ʦʥʠ ʥʝ ʩʧʦʩʦʙʥʳ ʦʙʥʘʨʫʞʠʪʴ ʥʦʚʳʝ ʚʠʜʳ ʘʪʘʢ. 

2. ʆʙʥʘʨʫʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʘʥʦʤʘʣʠʡ - ʤʦʥʠʪʦʨʠʥʛ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʪʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʥʦʨʤʘʣʴʥʦʡ ʠʣʠ ʘʥʦʤʘʣʴʥʦʡ. ʕʪʦʪ ʪʠʧ ʦʙ-

ʥʘʨʫʞʝʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ ʘʪʘʢ. ɹʘʟʦʚʳʤ ʧʦʜʭʦ-

ʜʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ 

ʧʦʚʝʜʝʥʠʷ, ʟʘʩʣʫʞʠʚʘʶʱʝʡ ʜʦʚʝʨʠʷ, ʠ ʩʨʘʚʥʝʥʠʷ ʥʦʚʦʛʦ ʧʦʚʝʜʝʥʠʷ ʩ ʵʪʘʣʦʥʥʦʡ 

ʤʦʜʝʣʴʶ. ʇʦʩʢʦʣʴʢʫ ʵʪʠ ʤʦʜʝʣʠ ʤʦʞʥʦ ʦʙʫʯʘʪʴ, ʦʧʠʨʘʷʩʴ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʧʨʠʣʦ-

ʞʝʥʠʷ ʠ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʙʦʣʝʝ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ IDS ʥʘ ʦʩʥʦʚʝ ʩʠʛʥʘʪʫʨ. ʆʜʥʘʢʦ, ʪʘ-

ʢʦʤʫ ʪʠʧʫ ʦʙʥʘʨʫʞʝʥʠʷ ʩʚʦʡʩʪʚʝʥʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʞʥʳʭ 

ʩʨʘʙʘʪʳʚʘʥʠʡ. 

3. ʆʙʥʘʨʫʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʨʝʧʫʪʘʮʠʠ - ʨʘʩʧʦʟʥʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʢʠʙʝʨʫ-

ʛʨʦʟʳ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʦʢ ʨʝʧʫʪʘʮʠʠ. 

IPS ʠʣʠ ʩʠʩʪʝʤʳ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ (Intrusion De-

tection and Prevention System, IDPS) - ʵʪʦ ʧʨʠʣʦʞʝʥʠʷ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʮʝ-

ʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʣʦʛʠʨʦ-

ʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʧʦʚʝʱʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʦ ʧʦʧʳʪʢʘʭ ʚʪʦʨʞʝʥʠʷ ʠ ʧʦ-

ʧʳʪʢʘʭ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ. ʉʠʩʪʝʤʳ IPS ʯʘʩʪʦ ʥʘʭʦʜʷʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘ 

ʤʝʞʩʝʪʝʚʳʤ ʵʢʨʘʥʦʤ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʷ IPS ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʩʨʝʜʫ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʝʨʝʥʘʩʪʨʦʠʚ ʙʨʘʥʜʤʘʫʵʨ ʠʣʠ ʠʟʤʝʥʠʚ ʩʦʜʝʨʞʘʥʠʝ ʩʝʪʝʚʳʭ ʧʘʢʝ-

ʪʦʚ.  

ʄʥʦʛʠʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ IPS, ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ IDS, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʪʩʣʝʞʠ-

ʚʘʶʪ ʩʝʪʝʚʦʡ ʪʨʘʬʠʢ ʠ ʜʝʡʩʪʚʠʷ ʚʥʫʪʨʠ ʩʠʩʪʝʤ ʥʘ ʧʨʝʜʤʝʪ ʟʣʦʥʘʤʝʨʝʥʥʳʭ ʜʝʡ-

ʩʪʚʠʡ. 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʚʘʨʠʘʥʪʘ, ʢʦʪʦʨʳʝ IPS ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʚʪʦʨ-

ʞʝʥʠʡ [4]: 

1. ʆʙʥʘʨʫʞʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʩʠʛʥʘʪʫʨ ʧʘʢʝʪʦʚ - ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʘʢʝʪʦʚ ʚ ʩʝʪʠ 

ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʪʨʦʝʥʥʳʤʠ ʠ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʰʘʙ-

ʣʦʥʘʤʠ ʘʪʘʢ, ʠʟʚʝʩʪʥʳʤʠ ʢʘʢ ʩʠʛʥʘʪʫʨʳ. 

2. ʉʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʘʥʦʤʘʣʠʡ - ʦʪʩʣʝʞʠʚʘʥʠʝ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ 

ʠ ʩʨʘʚʥʠʚʘʝʪ ʝʛʦ ʩ ʙʘʟʦʚʳʤ ʪʨʘʬʠʢʦʤ. ɹʘʟʦʚʳʡ ʪʨʘʬʠʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʪʦʛʦ, ʯʪʦ ʷʚʣʷʝʪʩʷ çʥʦʨʤʘʣʴʥʳʤè ʚ ʩʝʪʠ, ʥʘʧʨʠʤʝʨ, ʢʘʢʠʝ ʧʨʦʪʦʢʦʣʳ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ. ʕʪʦʪ ʪʠʧ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʦʤʘʣʠʡ ʭʦʨʦʰ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 
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ʥʦʚʳʭ ʫʛʨʦʟ, ʦʜʥʘʢʦ ʦʥ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʣʦʞʥʳʝ ʩʨʘʙʘʪʳʚʘʥʠʷ, ʢʦʛʜʘ ʜʦʧʫ-

ʩʪʠʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ ʧʨʝʚʳʰʘʝʪ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʠʣʠ ʢʦ-

ʛʜʘ ʙʘʟʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʪʨʦʝʥʳ ʥʝʢʦʨʨʝʢʪʥʦ.  

3. ɸʥʘʣʠʟ ʧʨʦʪʦʢʦʣʦʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ - ʤʝʪʦʜ ʚʳʷʚʣʷʝʪ ʦʪʢʣʦʥʝ-

ʥʠʷ ʚ ʩʦʩʪʦʷʥʠʷʭ ʧʨʦʪʦʢʦʣʘ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʩʦʙʳʪʠʡ ʩ ʟʘʨʘʥʝʝ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʧʨʦʬʠʣʷʤʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ. 

ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʚʠʘʮʠʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ IPS ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ 

ʢʘʞʜʦʛʦ ʧʘʢʝʪʘ, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʚ ʩʝʪʠ, ʠ, ʝʩʣʠ ʧʦʜʦʟʨʠʪʝʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʝ 

ʧʨʝʢʨʘʱʘʝʪʩʷ, IPS ʚʳʧʦʣʥʷʝʪ ʦʜʥʦ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ [4]: 

1. ʆʪʢʣʶʯʝʥʠʝ ʠʩʧʦʣʴʟʫʶʱʝʛʦʩʷ TCP-ʢʦʥʥʝʢʪʘ. 

2. ɹʣʦʢʠʨʦʚʢʘ IP-ʘʜʨʝʩʘ, ʩʦ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʠʩʭʦʜʠʪ ʘʢʪʠʚʥʦʩʪʴ, ʠʣʠ ʫʯʝʪ-

ʥʫʶ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʜʦʩʪʫʧʘ ʢ ʣʶʙʦʤʫ ʧʨʠʣʦʞʝʥʠʶ, ʭʦʩʪʫ ʠʣʠ ʩʝʪʝʚʦʤʫ 

ʨʝʩʫʨʩʫ. 

3. ʇʝʨʝʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʠʣʠ ʧʝʨʝʥʘʩʪʨʦʡʢʘ ʙʨʘʥʜʤʘʫʵʨʘ ʩ ʮʝʣʴʶ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʧʦʜʦʙʥʦʡ ʘʪʘʢʠ ʚ ʙʫʜʫʱʝʤ. 

4. ʋʜʘʣʝʥʠʝ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʦʩʪʘʶʱʝʛʦʩʷ ʧʦʩʣʝ ʘʪʘʢʠ, ʧʫʪʝʤ ʧʝʨʝ-

ʫʧʘʢʦʚʳʚʘʥʠʷ ʧʦʣʝʟʥʦʡ ʥʘʛʨʫʟʢʠ, ʫʜʘʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʟʘʛʦʣʦʚʢʦʚ ʧʘʢʝʪʦʚ 

ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʷ ʟʘʨʘʞʝʥʥʳʭ ʬʘʡʣʦʚ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʵʪʦ ʧʦʟʚʦʣʷʝʪ IPS ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʩʝʨʴʝʟ-

ʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʚʨʝʜʦʥʦʩʥʳʤʠ ʠʣʠ ʥʝʞʝʣʘʪʝʣʴʥʳʤʠ ʧʘʢʝʪʘʤʠ, ʘ 

ʪʘʢʞʝ ʨʷʜʦʤ ʜʨʫʛʠʭ ʢʠʙʝʨʫʛʨʦʟ, ʚʢʣʶʯʘʷ DDOS, ʵʢʩʧʣʦʡʪʳ, ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʯʝʨʚʠ, ʚʠʨʫʩʳ, bruteforce-ʘʪʘʢʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢʠʝ ʤʳ ʤʦʞʝʤ ʚʳʷʚʠʪʴ ʥʝ-

ʜʦʩʪʘʪʢʠ IDS ʠ IPS?  

1. ʅʘʣʠʯʠʝ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ - ʥʝʨʝʜʢʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʘʪʘʢ ʟʘ-

ʪʤʝʚʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ 

ʥʘʩʪʦʷʱʠʝ ʘʪʘʢʠ ʙʫʜʫʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʦ 

ʧʨʠʯʠʥʝ ʥʘʣʠʯʠʷ ʰʫʤʘ - ʧʘʢʝʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʠʟ-ʟʘ ʦʰʠʙʦʢ ʇʆ, ʥʘʧʨʠʤʝʨ, ʩʦʜʝʨ-

ʞʘʱʠʭ ʧʦʚʨʝʞʜʝʥʥʳʝ ʜʘʥʥʳʭ DNS. 

2. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʙʘʟ ʜʘʥʥʳʭ ʩʠʛʥʘʪʫʨ - ʤʥʦʛʠʝ ʘʪʘʢʠ ʠʩʧʦʣʴʟʫʶʪ ʠʟʚʝʩʪ-

ʥʳʝ ʫʷʟʚʠʤʦʩʪʠ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʙʠʙʣʠʦʪʝʢʘ ʩʠʛʥʘʪʫʨ ʜʦʣʞʥʘ ʧʦʩʪʦʷʥʥʦ ʦʙ-

ʥʦʚʣʷʪʴʩʷ, ʯʪʦʙʳ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ. ʋʩʪʘʨʝʚʰʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʩʠʛʥʘʪʫʨ ʤʦʛʫʪ 

ʩʜʝʣʘʪʴ ʫʷʟʚʠʤʳʤʠ ʩʝʪʠ ʠ ʩʠʩʪʝʤʳ ʜʣʷ ʥʦʚʳʭ ʩʪʨʘʪʝʛʠʡ ʘʪʘʢ. 

3. ʆʛʨʘʥʠʯʝʥʥʘʷ ʟʘʱʠʪʘ ʦʪ ʥʝʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠ-

ʬʠʢʘʮʠʠ - ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʠʟ-ʟʘ ʧʣʦʭʦʡ ʟʘʱʠʪʳ ʧʘʨʦ-

ʣʝʤ, ʪʦʛʜʘ IDS/IPS ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʜʝʡʩʪʚʠʷ ʟʣʦʫʤʳʰ-

ʣʝʥʥʠʢʘ.  

4. ʆʪʩʫʪʩʪʚʠʝ ʦʙʨʘʙʦʪʢʠ ʟʘʰʠʬʨʦʚʘʥʥʳʭ ʧʘʢʝʪʦʚ - ʙʦʣʴʰʠʥʩʪʚʦ IDS/IPS ʥʝ 

ʦʙʨʘʙʘʪʳʚʘʶʪ ʟʘʰʠʬʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ, ʯʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʰʠʬʨʦʚʘʥʥʳʝ ʧʘʢʝʪʳ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʚʪʦʨʞʝʥʠʷ ʚ ʩʝʪʴ. 

5. ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʘʪʨʠʙʫʪʘ IP - ʤʥʦʛʠʝ IDS/IPS ʘʥʘʣʠʟʠʨʫʶʪ ʠʥʬʦʨʤʘʮʠʶ 

ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʚʦʛʦ ʘʜʨʝʩʘ. ʕʪʦ ʧʦʣʝʟʥʦ, ʝʩʣʠ IP-ʧʘʢʝʪ ʧʨʠʭʦʜʠʪ ʦʪ ʜʦʚʝʨʝʥʥʦʛʦ 

ʠʩʪʦʯʥʠʢʘ, ʥʦ ʜʦʚʝʨʝʥʥʳʡ ʠʩʪʦʯʥʠʢ ʤʦʞʥʦ ʧʦʜʜʝʣʘʪʴ. 
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ʆʧʨʝʜʝʣʠʤ ʨʘʟʥʠʮʘ ʤʝʞʜʫ IPS ʠ IDS? ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

IDS - ʵʪʦ ʩʠʩʪʝʤʘ ʤʦʥʠʪʦʨʠʥʛʘ, ʘ IPS - ʵʪʦ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. ʆʙʘ ʚʠʜʘ ʩʠʩʪʝʤ 

ʘʥʘʣʠʟʠʨʫʶʪ ʩʝʪʝʚʳʝ ʧʘʢʝʪʳ ʠ ʩʨʘʚʥʠʚʘʶʪ ʠʭ ʩʦʜʝʨʞʠʤʦʝ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠʟ-

ʚʝʩʪʥʳʭ ʫʛʨʦʟ ʠʣʠ ʙʘʟʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʆʜʥʘʢʦ IDS ʥʝ ʠʟʤʝʥʷʝʪ ʩʝʪʝʚʳʝ ʧʘʢʝʪʳ, 

ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ IPS ʤʦʞʝʪ ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʜʦʩʪʘʚʢʝ ʧʘʢʝʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʩʦʜʝʨʞʠʤʦʛʦ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪ ʙʨʘʥʜʤʘʫʵʨ.  

IDS ʘʥʘʣʠʟʠʨʫʝʪ ʠ ʦʪʩʣʝʞʠʚʘʝʪ ʪʨʘʬʠʢ ʥʘ ʧʨʝʜʤʝʪ ʥʘʣʠʯʠʷ ʧʨʠʟʥʘʢʦʚ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʚʪʦʨʞʝʥʠʝ ʠʣʠ ʢʨʘʞʫ ʜʘʥʥʳʭ. IDS ʩʨʘʚʥʠʚʘʝʪ ʪʝʢʫ-

ʱʫʶ ʩʝʪʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ ʩ ʠʟʚʝʩʪʥʳʤʠ ʫʛʨʦʟʘʤʠ, ʥʘʨʫʰʝʥʠʷʤʠ ʧʦʣʠʪʠʢʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠ ʩʢʘʥʠʨʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʧʦʨʪʦʚ. IDS ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʯʝʣʦʚʝʢ ʠʣʠ 

ʩʠʩʪʝʤʘ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʝʝ ʘʢʪʠʚʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʣʠ, ʢʘʢ ʨʝʘʛʠʨʦʚʘʪʴ, 

ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʢʠʙʝʨʧʨʝʩʪʫʧʣʝʥʠʡ 

ʧʦʩʣʝ ʠʭ ʩʦʚʝʨʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, IDS ʥʝ ʥʫʞʜʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʙʳʪʴ ʚʩʪʨʦʝʥ-

ʥʦʡ ʚ ʩʝʪʝʚʫʶ ʘʨʭʠʪʝʢʪʫʨʫ, ʯʪʦ ʥʝ ʫʤʝʥʴʰʘʝʪ ʩʢʦʨʦʩʪʴ ʪʨʘʬʠʢʘ.  

IPS ʪʘʢʞʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ, ʥʦ ʢʣʶʯʝʚʦʝ ʦʪʣʠʯʠʝ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʙʣʦʢʠʨʦʚʢʠ ʩʝʪʝʚʦʛʦ ʪʨʘʬʠʢʘ, ʝʩʣʠ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʠʟʚʝʩʪʥʫʶ ʫʛʨʦʟʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʜʝʣʘʝʪ IPS ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ.  

IDS ʠ IPS ʤʦʛʫʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʳ ʥʘ ʩʦʚʤʝʩʪʥʫʶ ʨʘʙʦʪʫ. ʄʥʦʛʠʝ ʩʦʚʨʝʤʝʥ-

ʥʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʩʦʯʝʪʘʶʪ IDS ʠ IPS ʩ ʤʝʞʩʝʪʝʚʳʤʠ ʵʢʨʘʥʘʤʠ [3]. ʕʪʦʪ ʪʠʧ 

ʪʝʭʥʦʣʦʛʠʠ ʥʘʟʳʚʘʝʪʩʷ ʤʝʞʩʝʪʝʚʳʤ ʵʢʨʘʥʦʤ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ (Next-generation 

firewall, NGFW) ʠʣʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (Unified 

Threat Management, UTM). 

ɸ ʯʝʤ IDS ʠ IPS ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʝʞʩʝʪʝʚʳʭ ʵʢʨʘʥʦʚ? 

ʊʨʘʜʠʮʠʦʥʥʳʝ ʩʝʪʝʚʳʝ ʙʨʘʥʜʤʘʫʵʨʳ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʪʠʯʝʩʢʠʡ ʥʘʙʦʨ ʧʨʘʚʠʣ 

ʜʣʷ ʨʘʟʨʝʰʝʥʠʷ ʠʣʠ ʟʘʧʨʝʪʘ ʩʝʪʝʚʳʭ ʧʦʜʢʣʶʯʝʥʠʡ. ʕʪʦ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʚʪʦʨʞʝʥʠʷ, ʝʩʣʠ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʦ, ʢʘʢ ʬʠʣʴʪʨʦʚʘʪʴ ʪʨʘʬʠʢ. ʆʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ 

ʙʨʘʥʜʤʘʫʵʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʠʠ ʜʦʩʪʫʧʘ ʠʟ ʚʥʝʰʥʝʡ ʩʝʪʠ ʜʣʷ ʧʨʝʜʦʪ-

ʚʨʘʱʝʥʠʷ ʚʪʦʨʞʝʥʠʡ, ʥʦ ʥʝ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʪʘʢ ʠʟʥʫʪʨʠ ʩʝʪʠ. IDS ʠ IPS 

ʦʪʧʨʘʚʣʷʶʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʢʦʛʜʘ ʦʙʥʘʨʫʞʠʚʘʶʪ ʚʪʦʨʞʝʥʠʝ, ʘ ʪʘʢʞʝ ʦʪʩʣʝʞʠ-

ʚʘʶʪ ʘʪʘʢʠ ʠʟʥʫʪʨʠ ʩʝʪʠ [3]. 

ɺʳʚʦʜʳ 

ʀʪʘʢ, ʧʦʯʝʤʫ IDS ʠ IPS ʪʘʢ ʚʘʞʥʳ? ʂʦʤʘʥʜʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʠʤ ʩʧʠʩʢʦʤ ʧʨʦʙʣʝʤ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ - ʦʪ ʧʦʪʝʨʠ ʠ ʫʪʝʯʝʢ ʜʘʥʥʳʭ ʜʦ ʰʪʨʘʬʦʚ ʟʘ ʥʝʩʦʙʣʶʜʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ, 

ʥʦ ʧʨʠ ʵʪʦʤ ʦʥʠ ʚʩʝ ʝʱʝ ʦʛʨʘʥʠʯʝʥʳ ʙʶʜʞʝʪʦʤ ʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʦʣʠʪʠʢʦʡ. 

ʀʤʝʥʥʦ ʪʝʭʥʦʣʦʛʠʠ IDS ʠ IPS ʧʨʠʟʚʘʥʳ ʧʦʤʦʯʴ ʦʭʚʘʪʠʪʴ ʠ ʨʝʰʠʪʴ ʚʘʞʥʳʝ ʟʘ-

ʜʘʯʠ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʩʝʪʝʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʬʦʨʤʘʮʠʠ.  
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ʀʩʩʣʝʜʦʚʘʥʠʝ ʘʚʪʦʨʘ ʦʩʥʦʚʘʥʦ ʥʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʦʨʦʚ, 

ʚʣʠʷʶʱʠʭ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʜʦʭʦʜʦʚ ʤʫʥʠ-

ʮʠʧʘʣʠʪʝʪʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘ 

ʧʨʠʤʝʨʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʦʨʦʜ ʇʝʨʤʴ, ʧʦʢʘʟʘʥʳ ʜʘʥʥʳʝ ʧʦ ʩʥʠ-

ʞʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ 

ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ. ʉʪʘʪʴʷ ʧʦʩʚʷ-

ʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʜʦʭʦʜʦʚ ʙʶʜ-

ʞʝʪʘ ʇʝʨʤʠ. ʄʝʪʦʜʦʣʦʛʠʷ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʩʪʘʨʪʦ-

ʚʳʭ ʧʦʥʷʪʠʡ ʠʥʬʦʨʤʘʮʠʠ, ʮʠʬʨʦʚʠʟʘ-

ʮʠʠ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʫʥʠ-

ʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. ɸʚʪʦʨʦʤ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʦʤ ʩʦʚʨʝ-

ʤʝʥʥʦʤ ʧʦʜʭʦʜʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʤʝʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʩʪʦʠʤʦʩʪʴ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʠ ʫʚʝʣʠ-

ʯʠʪʴ ʦʙʲʸʤ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʦʪ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʩʪʘ-

ʪʦʯʥʦ ʤʥʦʛʦ ʬʘʢʪʦʨʦʚ ʤʦʛʫʪ ʚʣʠʷʪʴ 

ʥʘ ʨʦʩʪ ʜʦʭʦʜʦʚ ʦʪ ʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ. ɺʳʜʚʠʥʫʪ 

The authors' study is based on 

the need to determine the factors in-

fluencing the increase in municipality 

income. Currently, on the example of 

the municipality, the city of Perm, 

data on the decrease in indicators for 

the revenue part of the city budget are 

shown. The article is devoted to the 

study of processes related to the for-

mation of budget revenues in Perm. 

The research methodology is based 

on the definition of the starting con-

cepts of information, digitalization 

and digital transformation by munic-

ipal property. The authors show that 

with a certain modern approach to 

the use of modern digital technolo-

gies, it is possible to increase the cost 

of municipal property and increase 

the amount of money from its use. It 

has been shown that quite a few fac-

tors can influence the growth of in-

come from the management of munic-

ipal property. The thesis of digitaliza-

tion of property has been put forward. 
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ʪʝʟʠʩ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠʤʫʱʝʩʪʚʘ. ʉʬʦʨ-

ʤʠʨʦʚʘʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʮʠʬʨʦʚʦʡ ʧʣʘʪʬʦʨʤʳ ʧʦ ʫʧʨʘʚʣʝ-

ʥʠʶ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʠʤʫʱʝʩʪʚʦʤ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʨʝʛʠʦ-

ʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʫʧʨʘʚʣʝʥʠʷ ʤʫʥʠʮʠ-

ʧʘʣʴʥʦʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʴʶ. 

Proposals for the use of a digital plat-

form for the management of munici-

pal property have been formed. The 

results of the study can be used in the 

development of regional programs 

for the management of municipal and 

regional property. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʫʥʠʮʠʧʘʣʴʥʘʷ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʙʶʜʞʝʪ, ʜʦʭʦʜʥʘʷ 

ʯʘʩʪʴ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʮʠʬʨʦʚʠʟʘʮʠʷ, 

ʠʤʫʱʝʩʪʚʦ, ʛʦʨʦʜ 
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ɺʚʝʜʝʥʠʝ 

ɺ 2020 ʛʦʜʫ ʥʘ ʯʝʪʚʸʨʪʦʡ ʩʝʩʩʠʠ ʄʝʞʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʛʨʫʧʧʳ ʵʢʩʧʝʨʪʦʚ 

ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʪʦʨʛʦʚʣʝ ʠ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʝ ʦʙʩʫʞʜʘʣʠʩʴ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘ-

ʥʠʷ ʩʪʦʠʤʦʩʪʠ ʜʣʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʛʣʦʙʘʣʴʥʳʤʠ 

ʮʠʬʨʦʚʳʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʧʨʠ ʠʭ ʮʠʬʨʦʚʠʟʘʮʠʠ. ʎʠʬʨʦʚʘʷ ʨʝʚʦ-

ʣʶʮʠʷ ʧʨʦʰʝʜʰʘʷ ʚ ʨʘʟʚʠʪʳʭ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʧʦʟʚʦʣʠʣʘ ʢʨʫʧʥʳʤ ʛʦʨʦʜʘʤ 

ʚʦ ʚʩʸʤ ʤʠʨʝ ʥʝ ʪʦʣʴʢʦ ʩʦʟʜʘʪʴ ʩʪʦʠʤʦʩʪʴ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʢ ʝʸ ʫʜʝʨ-

ʞʘʥʠʶ, ʯʪʦʙʳ ʧʦʪʝʥʮʠʘʣ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʤʦʛ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʚʩʝʭ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʙʫʩʣʘʚʣʠʚʘ-

ʝʪʩʷ ʜʝʡʩʪʚʠʝʤ ʦʙʲʝʢʪʠʚʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ʆʜʥʠʤ ʠʟ ʩʨʝʜʩʪʚ ʩʦʛʣʘʩʦ-

ʚʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʯʘʩʪʥʳʭ ʠʥʪʝʨʝʩʦʚ ʚ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʷʚʣʷʝʪʩʷ ʠʥ-

ʜʠʢʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʉʦʚʨʝʤʝʥʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (ʚʦ ʚʨʝʤʷ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ COVID-19) ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʢ ʧʦʣʥʦʤʘʩ-

ʰʪʘʙʥʳʤ ʧʨʦʮʝʜʫʨʘʤ ʠʥʜʠʢʘʪʠʚʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʠʩʭʦʜʷ ʠʟ ʚʨʝ-

ʤʝʥʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ (1 ʛʦʜ, 3 ʛʦʜʘ, 10 ʣʝʪ). ɸ ʚ ʧʝʨʩʧʝʢʪʠʚʝ, ʚʦʟʤʦʞʝʥ 

ʧʝʨʝʭʦʜ ʦʪ ʩʮʝʥʘʨʥʳʭ ʧʣʘʥʦʚ ʢ ʜʠʥʘʤʠʯʝʩʢʠʤ ʧʣʘʥʘʤ ï ʠʥʩʪʨʫʢʮʠʷʤ, ʟʘʨʘʥʝʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʤ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʦʣʠʪʠʢʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʧʨʝʜʚʠʜʝʥ-

ʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ [1]. 

ʀʥʜʠʢʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴʩʷ ʢʘʢ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʢʦʦʨʜʠʥʠʨʫʝʪ ʠʥʪʝʨʝʩʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʫʥʠʮʠʧʘʣʴ-

ʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʭ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ 

ʠ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʨʳʥʦʯʥʦʝ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʠ-

ʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ (ʠʥʜʠʢʘʪʦʨʦʚ) ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʠ ʚʢʣʶ-

ʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʝʛʦ ʚʘʞʥʝʡʰʠʭ ʧʨʠʦʨʠʪʝʪʦʚ, ʮʝʣʝʧʦʣʦʛʘʥʠʝ, ʧʨʦʛʥʦʟʠʨʦʚʘ-

ʥʠʝ, ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʠ ʜʨʫʛʠʝ ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʨʝʰʝʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʫʨʦʚʥʷʭ ʧʨʠ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʨʝ-
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ʘʣʠʟʘʮʠʠ ʢʦʥʝʯʥʳʭ ʧʣʘʥʦʚ. ɸʜʝʢʚʘʪʥʳʭ ʤʝʭʘʥʠʟʤ ʢʦʦʨʜʠʥʘʮʠʠ ʠʥʪʝʨʝʩʦʚ ʛʦʩʫ-

ʜʘʨʩʪʚʘ ʠ ʩʫʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʧʘʨʘʤʝʪʨʦʚ 

ʠ ʤʝʨ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ, ʚʳ-

ʧʦʣʥʠʤʳʭ ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ [1], ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʝʩ-

ʧʝʯʠʪʴ ʩʥʠʞʝʥʠʝ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʚ ʦʞʠʜʘʥʠʠ ʜʦʭʦʜʦʚ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʦ-

ʨʦʜʩʢʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʝʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʘʩʧʝʢʪʘʭ ʫʧʨʘʚ-

ʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʥʘ ʙʣʘʛʦ ʦʙʱʝʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʨʘʟʚʠʪʠʷ (ʮʠʬʨʦʚʠʟʘʮʠʠ ʦʙʱʝʩʪʚʘ ʠ ʵʢʦʥʦʤʠʢʠ). 

ɿʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʬʝʜʧʨʦʝʢʪʘ çʎʠʬʨʦʚʦʡ ʨʝʛʠʦʥè, ʢʦʪʦ-

ʨʳʡ ʚʢʣʶʯʸʥ ʚ ʥʘʮʧʨʦʛʨʘʤʤʫ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè, ʩʦʩʪʘʚʷʪ 247,5 ʤʣʨʜ. ʨʫʙ. 

(ʜʦ 2024 ʛʦʜʘ), ʵʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʟʜʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʦʟʜʘʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʫʯʸʪʘ ʦʪʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʘ ʚʦʚʣʝʯʝʥʥʦʩʪʴ 

ʛʨʘʞʜʘʥ ʚ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ʀʟ ʵʪʦʡ ʩʫʤʤʳ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ 

ʚʳʜʝʣʠʪ 70,2 ʤʣʨʜ. ʨʫʙ., ʙʶʜʞʝʪʳ ʨʝʛʠʦʥʦʚ - 177,3 ʤʣʨʜ. ʨʫʙ. ɺʥʝʜʨʝʥʠʝ ʚ ʨʝʛʠ-

ʦʥʘʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (çBuilding Information 

Modelingè - BIM) ʠ ʮʠʬʨʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʦʡʜʫʪʩʷ ʚ 600 ʤʣʥ. ʨʫʙ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʥʦ-

ʚʳʭ ʟʜʘʥʠʡ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ BIM. ɽʱʸ 800 ʤʣʥ. ʨʫʙ. ʧʦʪʨʝʙʫʝʪʩʷ ʥʘ ʚʥʝʜʨʝʥʠʝ ʚ ʩʫʙʲʝʢʪʘʭ ʬʝ-

ʜʝʨʘʮʠʠ ʀʉʆɻɼ (ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʝʥʠʷ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ). ɼʘʥʥʫʶ ʩʫʤʤʫ ʧʦʨʦʚʥʫ ʧʦʜʝʣʷʪ ʬʝʜʝʨʘʣʴʥʳʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʙʶʜ-

ʞʝʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 240 ʤʣʥ. ʨʫʙ. ʧʦʪʨʝʙʫʝʪʩʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʩʝʨʚʠʩʦʚ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʙʘʟʝ ʛʦʨʦʜʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ (CIM) ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʯ ʙʶʜʞʝʪʥʦʛʦ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴ-

ʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʙʘʥʢʘ ʧʨʦʝʢʪʥʦʡ, ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʠ ʦʪʯʸʪʥʦʡ ʜʦ-

ʢʫʤʝʥʪʘʮʠʠ ʧʦ ʦʙʲʝʢʪʘʤ ʢʘʧʠʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʫʙʲʝʢʪʦʚ. 

ɸʥʘʣʦʛʠʯʥʘʷ ʩʫʤʤʘ ʙʫʜʝʪ ʥʫʞʥʘ ʥʘ ʚʥʝʜʨʝʥʠʝ ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩ-

ʧʝʯʠʚʘʶʱʝʡ ʩʠʥʭʨʦʥʠʟʘʮʠʶ ʙʘʟ ʜʘʥʥʳʭ ʛʦʨʦʜʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ɺ 2021 ʛʦʜʫ ʚ ʛʦʨʦʜʝ ʇʝʨʤʠ ʧʨʦʰʣʘ ʩʪʨʘʪʩʝʩʩʠʷ çʉʪʨʘʪʝʛʠʷ ʮʠʬʨʦʚʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ - 2030è, ʥʘ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʨʫʢʦʚʦʜʩʪʚʦ 

ʛʦʨʦʜʘ ʠ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʌ, ɸʅʆ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè ʠ ʎʝʥʪʨʘ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ. ʉʪʨʘʪ-

ʩʝʩʩʠʷ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʧʦʜʭʦʜʘʤ ʧʦ ʠʩʧʦʣʥʝʥʠʶ ʋʢʘʟʘ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʦʪ 21 ʠʶʣʷ 2020 ʛʦʜʘ ˉ 474 çʆ ʥʘʮʠʦʥʘʣʴʥʳʭ ʮʝʣʷʭ ʨʘʟʚʠʪʠʷ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛʦʜʘè, ʘ ʠʤʝʥʥʦ, ʪʘʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʮʝʣʠ, ʢʘʢ ʮʠʬʨʦʚʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʢʣʶʯʝʚʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ, ʩʦʮʠʘʣʴʥʦʡ 

ʩʬʝʨʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʚʩʸ ʯʘʱʝ ʚʩʪʨʝ-

ʯʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʩ ʜʝʡʩʪʚʫʶʱʝʡ ʫʩʪʘʨʝʚʰʝʡ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʦʡ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ, ʵʪʦ ʢʘʩʘʝʪʩʷ ʪʝʭ ʩʪʘʪʝʡ ʜʦʭʦʜ-

ʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ 

ʩʚʷʟʘʥʳ ʩ ʛʦʨʦʜʩʢʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ.  
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʚʪʦʨʳ ʩʪʘʪʴʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʠʤʝʶʱʫʶʩʷ ʜʠʥʘʤʠʢʫ ʜʦʭʦʜ-

ʥʦʡ ʯʘʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʶʜʞʝʪʘ ʥʘ ʧʨʠʤʝʨʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

ʛʦʨʦʜ ʇʝʨʤʴ ʠ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ ʝʸ ʫʚʝʣʠʯʝʥʠʝ ʩ ʫʯʸʪʦʤ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʛʦʨʦʜʩʢʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 

ʋʯʸʥʳʝ ʵʢʦʥʦʤʠʩʪʳ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚ, ʯʴʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʬʦʨʤʠ-

ʨʦʚʘʥʠʝʤ ʙʶʜʞʝʪʘ, ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʙʶʜʞʝʪ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ 

ʚ ʜʦʣʛʦʩʨʦʯʥʦʤ ʧʝʨʠʦʜʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʅʠʢʠʬʦʨʦʚʘ ɽ.ɸ. ʠ ʌʝʜʦʨʦʚʘ ʋ.ʄ. ʩʯʠ-

ʪʘʶʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʬʠʥʘʥʩʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘ-

ʩʪʠ ʚʣʠʷʝʪ ʥʘ ʙʣʘʛʦʧʦʣʫʯʠʝ ʦʙʱʝʩʪʚʘ ʠ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʩʦ-

ʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [2]. 

ʊʠʤʦʰʝʥʢʦ ʂ.ɸ. ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʤʝʩʪʥʳʡ ʙʶʜʞʝʪ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʚʝʨʞʝʥ 

ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʨʫʰʘʶʱʠʭ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʴ. 

ɸ ʙʶʜʞʝʪʥʳʡ ʨʠʩʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʫʶ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ 

ʩʧʦʩʦʙʥʘ ʧʦʚʣʝʯʴ ʥʝʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʙʶʜʞʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʭʦʜʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʛʦʜ. ʉʠʪʫʘʮʠʷ ʩʚʷʟʘʥʥʘʷ ʩ ʥʝ-

ʠʩʧʦʣʥʝʥʠʝʤ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʘ ʩ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ ʠ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʛʣʘʚʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ʜʦʭʦʜʦʚ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʭʦʜʝ ʙʶʜʞʝʪ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ [3, ʉ. 72]. 

ʇʦ ʤʥʝʥʠʶ ʉʝʤʢʠʥʘ ʅ.ʄ. ʠ ʂʨʠʚʮʦʚʦʡ ɸ.ʕ. ʧʨʦʙʣʝʤʦʡ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʤʦʞʝʪ ʙʳʪʴ ʝʛʦ ʥʠʟʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʳʤʠ ʜʦʭʦʜʘʤʠ, ʘ 

ʪʘʢʞʝ ʧʦʨʷʜʢʦʤ ʤʝʞʙʶʜʞʝʪʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʀ ʩʙʦʨ ʤʝʩʪʥʳʭ ʥʘʣʦʛʦʚ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ ʧʦʢʨʳʪʠʷ ʟʘʪʨʘʪ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ [4, ʉ. 85]. 

ʊʠʤʦʭʠʥ ɸ.ɸ. ʠ ʂʫʢʣʠʥ ɸ.ɺ. ʠʟʫʯʘʶʪ ʧʨʘʢʪʠʢʫ ʧʦ ʜʠʥʘʤʠʢʝ ʥʝʥʘʣʦʛʦʚʳʭ 

ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʛʦʨʦʜʩʢʦʡ ʙʶʜʞʝʪ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʧʨʠʯʠʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘ-

ʯʝʥʠʡ, ʠʱʫʪ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ, ʦʪʨʘʞʘʶʱʠʡ 

ʩʠʩʪʝʤʫ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʤʝʩʪʥʳʭ ʦʨ-

ʛʘʥʦʚ ʚʣʘʩʪʠ [5]. 

ʂʨʘʚʯʝʥʢʦ ʊ. ɽ. ʠ ɹʦʥʜʘʨʴ ɸ. ʄ. ʩʯʠʪʘʶʪ, ʯʪʦ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʦʡ ʯʘʩʪʴʶ ʧʦʧʦʣʥʝʥʠʷ ʤʝʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʠ ʬʠʥʘʥʩʦʚʘʷ ʞʠʟ-

ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʛʦʨʦʜʩʢʦʛʦ ʙʶʜʞʝʪʘ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʥʘʣʦ-

ʛʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʝʩʪʥʳʭ ʥʘʣʦʛʦʚ [6]. 

ʀʩʪʦʤʠʥʘ ʅ. ɸ. ʠ ʀʚʘʥʠʮʢʠʡ ɺ. ʇ. ʭʘʨʘʢʪʝʨʠʟʫʷ ʚʣʠʷʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʥʦʚʰʝʩʪʚ ʥʘ ʩʦʩʪʦʷʥʠʝ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʳ, ʟʘʪʨʘʛʠʚʘʶʪ ʪʘʢʦʡ ʚʦʧʨʦʩ, ʢʘʢ ʚʦʧʨʦʩ 

ʦ ʥʘʣʦʛʦʚʦʤ ʧʦʪʝʥʮʠʘʣʝ ʠ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʪʦ ʧʦʥʷʪʠʝ ʩʚʷʟʘʥʦ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʙʘʟʳ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʦʤʧʝʪʝʥʮʠʠ ʚʣʘʩʪʝʡ, ʧʨʠʥʦ-

ʩʠʪʴ ʜʦʭʦʜʳ ʚ ʚʠʜʝ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ [7]. 

ɼʝʧʘʨʪʘʤʝʥʪ ʬʠʥʘʥʩʦʚ ʷʚʣʷʝʪʩʷ ʬʠʥʘʥʩʦʚʳʤ ʦʨʛʘʥʦʤ ʛʦʨʦʜʘ ʇʝʨʤʠ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʠʤ ʫʧʨʘʚʣʝʥʠʝ ʚ ʩʬʝʨʝ ʬʠʥʘʥʩʦʚ, ʥʘʣʦʛʦʚʳʡ ʧʦʣʠʪʠʢʠ ʠ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʛʦʨʦʜʝ ʇʝʨʤʠ, ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ ʛʦʨʦʜʘ. ɹʶʜʞʝʪʥʳʡ ʧʨʦʮʝʩʩ ʚ 
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ʛʦʨʦʜʝ ʇʝʨʤʠ ï ʵʪʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʘʷ ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ɼʫʤʳ 

ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʛʦʨʦʜʘ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ, ʨʘʩʩʤʦʪʨʝʥʠʶ, ʫʪʚʝʨʞʜʝʥʠʶ ʠ ʠʩʧʦʣ-

ʥʝʥʠʶ ʙʶʜʞʝʪʘ. 

ɼʦʭʦʜʥʘʷ ʯʘʩʪʴ ʙʶʜʞʝʪʘ ʛʦʨʦʜʘ ʇʝʨʤʠ ʥʘ 2021 ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ 44,077 ʤʣʨʜ. 

ʨʫʙ., ʚ ʪ.ʯ. ʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ï 16,003 ʤʣʨʜ. ʨʫʙ., ʥʝʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ï 5,404 

ʤʣʨʜ. ʨʫʙ., ʙʝʟʚʦʟʤʝʟʜʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ (ʠʟ ʜʨʫʛʠʭ ʙʶʜʞʝʪʦʚ) ï 24,006 ʤʣʨʜ. ʨʫʙ. 

ʅʘ 2022 ʛʦʜ, ʜʦʭʦʜ ʙʶʜʞʝʪʘ ʟʘʧʣʘʥʠʨʦʚʘʥ ʚ ʨʘʟʤʝʨʝ 43,388 ʤʣʨʜ. ʨʫʙ., ʚ ʪ.ʯ. 

ʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ï 16,953 ʤʣʨʜ. ʨʫʙ., ʥʝʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ï 5,932 ʤʣʨʜ. ʨʫʙ., 

ʙʝʟʚʦʟʤʝʟʜʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ï 20,813 ʤʣʨʜ. ʨʫʙ. ɼʦʭʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʤʫ-

ʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʦʜ ʦʪ 

ʛʦʜʘ ʫʤʝʥʴʰʘʶʪʩʷ, ʩ 0,886 ʤʣʨʜ. ʨʫʙ. ʜʦ 0,715 ʤʣʨʜ. ʨʫʙ. ʠ ʜʦʭʦʜʳ ʦʪ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʥʠʞʘʶʪʩʷ: ʚ 2021 ʛʦʜʫ ï 

0,159 ʤʣʨʜ. ʨʫʙ., ʚ 2022 ʛʦʜʫ ï 0,073 ʤʣʨʜ. ʨʫʙ., ʚ 2023 ʛʦʜʫ ï 0,060 ʤʣʨʜ. ʨʫʙ. 

ɺ ʦʩʥʦʚʝ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʧʨʠʟʥʘʢʠ, 

ʘ ʠʤʝʥʥʦ: 

- ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʩʩʠʛʥʦʚʘʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʥʦʛʦ ʠ ʮʝʣʝʚʦʛʦ; 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢ ʟʘʨʘʙʘʪʳʚʘʥʠʶ. 

ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʨʦʣʴ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʧʨʠʩʫʪ-

ʩʪʚʠʝʤ ʫ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ, ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʤʝʩʪ-

ʥʳʭ ʚʦʧʨʦʩʦʚ ʠ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [8]. 

ʇʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʨʝʩʫʨʩ ʜʦʣʞʥʦ ʧʝʨʝʭʦʜʠʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʦʢʘʟʳʚʘʣʘʩʴ ʚ ʨʫʢʘʭ ʪʝʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʝʜ-

ʣʦʞʠʪʴ ʟʘ ʥʝʛʦ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʳʥʦʯʥʫʶ ʩʪʦʠʤʦʩʪʴ, ʪʘʢ ʢʘʢ ʧʨʝʜʣʦʞʝʥʠʝ ʵʪʦʛʦ 

ʚʣʘʜʝʣʴʮʘ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʥʮʠʧʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ.  

ʇʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʋʞʝ ʩʝʛʦʜʥʷ, ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʠʩʪʝ-

ʤʦʦʙʨʘʟʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ʩʠʩʪʝʤʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʦʙʲʝʢʪʳ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʤʦʜʝʣʴʶ, ʦʪʨʘʞʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʚʷʟʠ 

ʠ ʦʪʥʦʰʝʥʠʷ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ, ʘ ʝʸ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦ-

ʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ-

ʪʦʢ-ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʘʤʦʡ ʩʠʩʪʝʤʝ [9]. ʂ ʦʩʥʦʚʥʳʤ ʘʩʧʝʢʪʘʤ ʮʠʬʨʦʚʠʟʘʮʠʠ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʩʷʪ: ʩʦʟʜʘʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʮʝʥʪʨʦʚ, 

ɽʜʠʥʦʛʦ ʧʦʨʪʘʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʞʚʝʜʦʤ-

ʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʨʘʟʚʠʪʠʝ ʙʘʟʦʚʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʙʱʠʭ ʩʝʨʚʠʩʦʚ [10, ʉ. 95]. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ, ʨʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʝ ʧʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ ʇʝʨʤʴ (ʊʘʙʣʠʮʘ 1): 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1 ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ʇʝʨʤʠ ʥʘ ʥʘʯʘʣʦ 2020 ʛʦʜʘ. ʇʦ ʥʝʜʚʠʞʠʤʦʤʫ ʠʤʫʱʝʩʪʚʫ 
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ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ (19850 ʝʜʠʥʠʮ) ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʲʝʢʪʘʤ ʠʥʞʝʥʝʨʥʦʡ ʠʥ-

ʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘʠʙʦʣʴʰʝʡ ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ - 19813 

ʤʣʥ. ʨʫʙ. ʂʦʣʠʯʝʩʪʚʦ ʩʦʦʨʫʞʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 724 ʰʪ. (ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 843 

ʢʤ) ʥʘ 1 ʷʥʚʘʨʷ 2020 ʛʦʜʘ ʦʧʨʝʜʝʣʝʥʳ ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ 18347 ʤʣʥ. ʨʫʙ. 

ɾʠʣʦʡ ʬʦʥʜ - 19234 ʝʜʠʥʠʮ (826,7 ʪʳʩ. ʢʚ.ʤ.) ʦʧʨʝʜʝʣʝʥʳ 10130 ʤʣʥ. ʨʫʙ. ʙʘʣʘʥ-

ʩʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ ʠ ʥʝʞʠʣʦʡ ʬʦʥʜ ï 3292 ʝʜʠʥʠʮʳ (2050,0 ʪʳʩ. ʢʚ.ʤ.) ʦʧʨʝʜʝ-

ʣʝʥʳ 19100 ʤʣʥ. ʨʫʙ. ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʴʶ.  

ʊʘʙʣʠʮʘ 1. ʀʤʫʱʝʩʪʚʝʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ 

ʇʝʨʤʴ (ʥʘ 01.01.2020 ʛʦʜʘ)* 

 ̄

ʧ/ʧ 

ʂʘʪʝʛʦʨʠʠ ʈʝʝʩʪʨ 

ʠʤʫʱʝʩʪʚʘ 

ʇʦʢʘʟʘʪʝʣʠ ɹʘʣʘʥʩʦʚʘʷ 

ʩʪʦʠʤʦʩʪʴ 

ʇʨʠʤʝʯʘʥʠʝ 

1 ʅʝʜʚʠʞʠʤʦʝ 

ʀʤʫʱʝʩʪʚʦ 

ɾʠʣʦʡ ʬʦʥʜ 19 637 

ʧʦʤʝʱʝʥʠʡ 

7 638 ʤʣʥ. 

ʨʫʙ. 

872,5 ʪʳʩ. ʢʚ. ʤ. 

ʅʝʞʠʣʦʡ ʬʦʥʜ 3 111 

ʟʜʘʥʠʡ ʠ ʧʦ-

ʤʝʱʝʥʠʡ 

16 811 ʤʣʥ. 

ʨʫʙ. 

1 919 ʪʳʩ. ʢʚ. ʤ. 

ʆʙʲʝʢʪʳ ʠʥʞʝ-

ʥʝʨʥʦʡ ʠʥʬʨʘ-

ʩʪʫʢʪʫʨʳ 

18 996 

ʩʝʪʝʡ 

17 241 ʤʣʥ. 

ʨʫʙ. 

5 439 ʢʤ. 

ʉʦʦʨʫʞʝʥʠʷ 686 

ʩʦʦʨʫʞʝʥʠʡ 

17 675 ʤʣʥ. 

ʨʫʙ. 

817 ʢʤ. 

ɿʝʤʝʣʴʥʳʝ 

ʫʯʘʩʪʢʠ 

1 686 

ʫʯʘʩʪʢʦʚ 

 4 709,6 ʛʘ. 

2 ɼʚʠʞʠʤʦʝ 

ʀʤʫʱʝʩʪʚʦ 

ʊʨʘʥʩʧʦʨʪʥʳʝ 

ʉʨʝʜʩʪʚʘ 

763 

ʝʜʠʥʠʮʳ 

7 530 ʤʣʥ. 

ʨʫʙ. 

- 

ʇʨʦʯʝʝ ʜʚʠʞʠʤʦʝ 

ʠʤʫʱʝʩʪʚʦ 

2 077 

ʪʳʩ. ʝʜʠʥʠʮ 

- 

3 ʄʫʥʠʮʠʧʘʣʴʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʫʯʨʝʞʜʝʥʠʷ 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ 

7 ʰʪ. - - 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ 

423 ʰʪ. - - 

* - ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʧʦ ʜʘʥʥʳʤ ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʦʨʛʘʥʘ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʇʝʨʤʩʢʦʤʫ ʢʨʘʶ 2020 ʛ. [11]. 

ʇʨʦʜʘʞʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝ-

ʥʠʷ ʇʝʨʤʩʢʦʡ ʛʦʨʦʜʩʢʦʡ ɼʫʤʳ ʠ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʘʫʢʮʠʦʥʝ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ 

(ʵʣʝʢʪʨʦʥʥʘʷ ʧʣʦʱʘʜʢʘ ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʪʦʨʛʦʚʘʷ ʧʣʘʪʬʦʨʤʘ ɿɸʆ çʉʙʝʨʙʘʥʢ-

ɸʉʊè). 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʦ ʢʦʤʧʣʝʢʩʥʦʤ ʨʘʟʚʠ-

ʪʠʠ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʛʦʨʦʜ ʇʝʨʤʴ, ʧʨʦʠʩʭʦʜʠʪ ʚʥʝʩʝ-

ʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʥʝʨʘʣʴʥʳʡ ʧʣʘʥ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʧʫʙʣʠʯʥʳʝ ʩʣʫʰʘʥʠʷ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʝ ʦʙʩʫʞʜʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʠʟʤʝʥʝʥʠʷ, ʧʫʪʸʤ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʘ ʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʥʘʩʝʣʝʥʠʷ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʕʪʘʧʳ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʮʝʜʫʨʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʘ-

ʣʠʟʘʮʠʠ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʧʨʘʚʣʝʥʠʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʠʤʫʱʝʩʪʚʦʤ - 
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ʦʮʝʥʢʘ ʩʦʧʨʷʞʸʥʥʦʩʪʠ ʠ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝ-

ʣʷʤʠ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ, ʪ.ʝ. ʢʘʯʝʩʪʚʘ ʮʠʬʨʦʚʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ʫʩʣʦʚʠʡ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʥʘ ʫʨʦʚʥʝ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

[12]. 

ɺʳʷʚʣʷʝʤʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʠ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʮʠʬʨʦʚʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʩʚʷʟʘʥʳ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ: ʦʧʨʝʜʝʣʝʥʠʝ 

ʩʪʘʨʪʦʚʳʭ ʧʦʥʷʪʠʡ ʠʥʬʦʨʤʘʮʠʠ, ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʫ-

ʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʠʩʢʫ ʧʨʘʚʦʚʳʭ ʦʛʨʘʥʠ-

ʯʝʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠʤʫʱʝʩʪʚʘ [13]. 

ʉʬʝʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ - ʵʪʦ ʦʪʨʘʩʣʴ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦ-

ʤʠʢʠ (ʵʢʦʥʦʤʠʢʠ ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʠ ʠ ʵʢʩʧʦʨʪʝ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʩ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʠ ʩʘʤʠʭ ʪʝʭʥʦʣʦʛʠʡ) [14, ʉ. 138]. 

ɺʧʣʦʪʴ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʨʘʟʚʠʪʠʝ ʤʘʣʦʛʦ ʠʥʥʦʚʘʮʠ-

ʦʥʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʝ ʥʘʭʦʜʠʣʦʩʴ ʚ ʥʝʙʣʘʛʦʧʨʠ-

ʷʪʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦ ʫʜʝ-

ʣʷʣʦ ʜʦʙʳʚʘʶʱʠʤ ʦʪʨʘʩʣʷʤ [15; 16]. ʇʨʠʥʷʪʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʨʝʘʣʠʟʫʝʪʩʷ ʨʳʥʦʯʥʘʷ ʩʠʩʪʝʤʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

ʨʳʥʢʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʩʸ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʜʣʷ ʩʬʝʨʳ ʫʩʣʫʛ ʧʨʠʦʙʨʝʪʘʝʪ 

ʠʥʥʦʚʘʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʢʠ, ʪ. ʝ. ʫʢʨʝʧʣʝʥʠʝ ʧʦʟʠʮʠʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ 

ʨʳʥʢʝ, ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʜʠʚʝʨʩʠʬʠ-

ʢʘʮʠʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʟʘʧʨʦʩʦʚ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʘʢ ʥʘ ʦʩʥʦʚʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘ-

ʥʠʷ ʠʤʝʶʱʠʭʩʷ ʫʩʣʫʛ, ʪʘʢ ʠ ʚʥʝʜʨʷʷ ʥʦʚʳʝ, ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʫʛʠ [17]. 

ʇʨʦʠʟʚʦʜʠʪʝʣʷʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʥʝʧʨʝʨʳʚʥʦ ʜʝʨ-

ʞʘʪʴ ʨʫʢʫ ʥʘ ʧʫʣʴʩʝ ʠ ʩʣʝʜʠʪʴ ʟʘ ʥʦʚʝʡʰʠʤʠ ʨʘʟʨʘʙʦʪʢʘʤʠ ʚ ʩʚʦʸʤ ʠ ʩʤʝʞʥʳʭ 

ʩʝʛʤʝʥʪʘʭ [18] ʠ ʵʪʠʤ ʢʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʩʘʤʠʤ ʬʦʨʤʠʨʦʚʘʪʴ ʨʳʥʦʢ ʩʧʨʦʩʘ, 

ʧʫʪʸʤ ʨʝʢʣʘʤʠʨʦʚʘʥʠʷ ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ, ʫʯʘʩʪʠʷ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʚʳʩʪʘʚʢʘʭ 

[19]. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʯʘʩʪʥʦʛʦ ʙʠʟʥʝʩʘ ʩʦʟʜʘʸʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʢʘʢ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʦʚ ʚ ʦʙʱʝʤ, ʪʘʢ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʯʘʩʪʥʦʩʪʠ. ɸ ʟʘʜʘʯʘ ʛʦʩʫʜʘʨʩʪʚʘ ʩʚʦʜʠʪʩʷ ʢ ʣʠʢʚʠʜʘʮʠʠ ʙʘʨʴʝʨʦʚ 

ʠ ʩʦʟʜʘʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ [20]. 

ɺ ʛʦʨʦʜʝ ʇʝʨʤʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʪʠʧʳ ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʧʣʘʥʦʤʝʨʥʦ ʨʘʟ-

ʚʠʚʘʶʪʩʷ [21]. ʎʠʬʨʦʚʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʙʣʘ-

ʛʦʧʦʣʫʯʠʷ, ʨʝʘʣʠʟʘʮʠʠ ʥʦʚʳʭ ʩʪʘʨʪʘʧʦʚ, ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʠ ʠʥʥʦʚʘʮʠʡ [22]. 

ʇʦʷʚʣʝʥʠʝ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷʤ ʠʩʢʘʪʴ ʥʫʞʥʫʶ ʠʤ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʷʚʠʣʦʩʴ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʩʦʮʠʘʣʴ-

ʥʳʭ ʩʝʪʝʡ ʠ ʨʘʟʚʠʪʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ [23; 24; 25]. 

ʉʝʛʦʜʥʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ ʚ ʦʧʪʠʤʘʣʴʥʦʤ ʩʦʯʝʪʘʥʠʠ ʨʳʥʦʯʥʳʭ ʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʋ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʝʩʪʴ ʞʝʣʘʥʠʝ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʢʦʦʨʜʠʥʠʨʫʶʱʠʭ ʤʝʭʘʥʠʟʤ ʨʳʥʢʘ, ʧʦʚʳʩʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢ-
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ʪʠʚʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʡʪʠ ʦʪ ʜʦʪʘʮʠʦʥʥʦʡ ʙʶʜʞʝʪʥʦʡ ʧʦʜ-

ʜʝʨʞʢʠ, ʧʨʠʚʣʝʯʴ ʚ ʦʪʨʘʩʣʠ ʙʠʟʥʝʩ ʠ ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʢʦʥʪʨʦʣʴ 

ʥʘʜ ʚʳʧʦʣʥʝʥʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ, ʦʙʝʩʧʝʯʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʢʘʟʘʥʥʳʭ 

ʫʩʣʫʛ. 

ʂ ʧʦʣʦʞʠʪʝʣʴʥʦʤʫ ʤʦʤʝʥʪʫ ʦʪʥʦʩʠʪʩʷ ʚʳʧʫʩʢ ʨʦʩʩʠʡʩʢʦʛʦ ʚʠʜʝʦʩʝʨʚʝʨʘ 

(Domination ɺʳʩʦʪʘ), ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʇʝʨʤʩʢʦʡ ʢʦʤʧʘʥʠʝʡ çɺʠʧʘʢʩè ʥʘ ʙʘʟʝ 

ʧʨʦʮʝʩʩʦʨʘ çʕʣʴʙʨʫʩè, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʧʨʠʸʤ, ʭʨʘʥʝʥʠʝ ʠ ʚʦʩʧʨʦʠʟ-

ʚʝʜʝʥʠʝ ʚʠʜʝʦ- ʠ ʘʫʜʠʦʩʠʛʥʘʣʘ. ɺʠʜʝʦʩʝʨʚʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʟʘ-

ʱʠʱʸʥʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʧʨʠ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʘʭ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ.  

ʉʫʙʲʝʢʪʠʚʥʳʝ ʧʨʘʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʷʚʣʷʶʪʩʷ 

ʜʣʷ ʥʝʛʦ ʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ [26]. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʧʨʘʚʦ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʤʦʞʥʦ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʥʝ ʢʘʢ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʪʦʯʢʫ, ʘ ʢʘʢ ʥʝʧʨʝʨʳʚʥʳʡ ʨʷʜ, ʢʦʪʦʨʳʡ ʠʟʤʝ-

ʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʟʘʢʣʶʯʝʥʠʷ ʩʜʝʣʢʠ (ʠʣʠ ʣʶʙʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʵʣʝʤʝʥʪʦʚ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ çʧʫʯʢʘè) [27]. 

ʈʝʘʣʠʟʘʮʠʷ ʧʨʘʚʦʤʦʯʠʡ ʩʦʙʩʪʚʝʥʥʠʢʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʈʠʩʫʥʢʝ 1. 

 

 

ʈʠʩʫʥʦʢ 1. ʇʨʘʚʦʤʦʯʠʷ ʩʦʙʩʪʚʝʥʥʠʢʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʠʤʫʱʝʩʪʚʘ 

ʅʘʠʙʦʣʝʝ çʧʦʣʥʳʤè ʩʯʠʪʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʝʜʣʦ-

ʞʝʥʥʦʝ ʘʥʛʣʠʡʩʢʠʤ ʶʨʠʩʪʦʤ ɸ. ʆʥʦʨʝ, ʚʢʣʶʯʘʶʱʝʝ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ʧʨʘʚʦ ʚʣʘʜʝʥʠʷ; ʧʨʘʚʦ ʧʦʣʴʟʦʚʘʥʠʷ; ʧʨʘʚʦ ʫʧʨʘʚʣʝʥʠʷ; ʧʨʘʚʦ ʥʘ ʜʦʭʦʜ. ʅʝʢʦʪʦ-

ʨʳʝ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʷʚʣʷʶʪʩʷ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʳʤʠ, ʪ. ʝ. ʮʝʥ-

ʥʦʩʪʴ ʦʜʥʠʭ ʧʨʘʚʦʤʦʯʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʜʨʫʛʠʭ ʧʦʣʥʦʤʦʯʠʡ. 

ʇʨʠʚʝʜʸʤ ʧʨʠʤʝʨ ʧʨʦʬʝʩʩʦʨʘ ʉ. ʆʩʙʦʨʥʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʣ ʪʘʢʦʡ ʪʝʨ-

ʤʠʥ, ʢʘʢ çʅʦʚʦʝ ʧʫʙʣʠʯʥʦʝ ʫʧʨʘʚʣʝʥʠʝè  (NPG), ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʦʥ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʥʦʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʩʪʝʡʢ - ʭʦʣʜʝʨʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʫʙʣʠʯʥʦʡ ʧʦʣʠ-

ʪʠʢʠ [28]. ʂʦʥʮʝʧʮʠʷ NPG ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʥʦ ʠ ʚ ʩʘʤʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʘ [29]. 

ʇʦʣʴʟʦʚʘʥʠʝ ɺʣʘʜʝʥʠʝ ʈʘʩʧʦʨʷʞʝʥʠʝ 

ïʋʯʨʝʞʜʝʥʠʷ 

ïʆɻʋʇ 

ïʆʆʆ 

ïɸʆ 

ïʎʝʥʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ïɼʦʭʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥ-

ʮʠʘʣ ʦʙʲʝʢʪʦʚ 

ïɸʨʝʥʜʘ 

ïʂʦʥʮʝʩʩʠʷ 

ïʇʨʠʚʘʪʠʟʘʮʠʷ 

ïɹʝʟʚʦʟʜʤʝʟʜʥʦʝ 

ʧʦʣʴʟʦʚʘʥʠʝ 

ïɼʦʚʝʨʠʪʝʣʴʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ 








































