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ʈʆʏɽɺ ʂ. ɺ. 

ʆ ɺʆɿʄʆɾʅʆʉʊʀ ʉʆɿɼɸʅʀʗ ɽɼʀʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ʉʀʉʊɽʄʓ ʆʎɽʅʂʀ ʀ ʆʇʃɸʊʓ ʊʈʋɼʆɺʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʆ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʠ 

ʦʧʣʘʪʳ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

About the possibility of creating a 

unified information system of 

assessment and payment of labor 

activity 

ʂ. ɺ. ʈʦʯʝʚ K. V. Rochev 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ 

ʩʠʩʪʝʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʶʯʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ 

ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʘʥʳ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʢ 

ʩʧʝʮʠʬʠʯʝʩʢʠʤ ʜʣʷ ʨʝʛʠʦʥʦʚ, 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʜʦʣʞʥʦʩʪʝʡ. ʆʧʠʩʘʥʳ ʩʧʦʩʦʙ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʣʘʪʳ ʪʨʫʜʘ ʥʘ ʙʘʟʝ 

ʧʦʜʦʙʥʦʡ ʩʠʩʪʝʤʳ ʠ ʥʝʢʦʪʦʨʳʝ ʝʝ 

ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. 

The article considers the possi-

bility of creating a single system of 

key performance indicators for em-

ployees of companies in the country 

with a consistent hierarchical ad-
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ɺʚʝʜʝʥʠʝ 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʬʦʨʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʟʘʨʦʜʠʣʘʩʴ ʝʱʸ 

ʥʘ ʟʘʨʝ ʮʠʚʠʣʠʟʘʮʠʠ. ʇʦʜʭʦʜʳ ʢ ʚʳʧʣʘʪʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʟʘ ʚʨʝʤʷ ʠ ʚʳ-

ʧʦʣʥʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʪʘʢʞʝ ʙʳʣʠ ʩʬʦʨʤʠʨʦʚʘʥʳ ʟʘʜʦʣʛʦ ʜʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʵʧʦʭʠ, ʢʦʛʜʘ ʥʝ ʙʳʣʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʝ 

ʨʘʩʯʸʪʳ ʠ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʚʠʚʘʣʘʩʴ, ʦʙʨʘʩ-

ʪʘʷ ʤʥʦʞʝʩʪʚʦʤ ʬʦʨʤʘʣʴʥʦʩʪʝʡ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʯʸʪʘ ʠ ʪʦʥʢʦʩʪʝʡ ʨʝʘʣʠʟʘʮʠʠ, 

ʥʦ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʷʩʴ ʧʦ ʩʚʦʝʡ ʩʫʪʠ [1]. ʇʨʠ ʵʪʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʵʧʦʭʘ ʦʪʢʨʳʚʘʝʪ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ 
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ʪʦ, ʯʪʦ ʨʘʥʝʝ ʥʝ ʧʨʝʜʩʪʘʚʣʷʣʦʩʴ ʚʦʟʤʦʞʥʳʤ ʚ ʧʨʠʥʮʠʧʝ. ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʘʟʤʳʰʣʝʥʠʷ ʘʚʪʦʨʘ ʦʙ ʦʜʥʦʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ʦʮʝʥʢʠ ʠ ʦʧʣʘʪʳ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʆʙʱʘʷ ʤʦʜʝʣʴ ʨʘʩʰʠʨʷʝʤʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ 

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʥʘ ʥʳʥʝʰʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʬʦʨʤʘ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʧʦʟʚʦʣʷʶ-

ʱʘʷ ʛʠʙʢʦ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʪʝʢʫʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʥʘʨʘʙʦʪʘʥʥʳʡ ʟʘ 

ʚʩʶ ʞʠʟʥʴ ʧʦʣʝʟʥʳʡ ʵʬʬʝʢʪ ʜʣʷ ʦʙʱʝʩʪʚʘ. ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ 

ʢ ʦʮʝʥʢʝ ʪʨʫʜʘ. 

ʊʨʫʜ ʚʩʝʭ ʨʘʙʦʪʥʠʢʦʚ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʠʩʪʝʤʝ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʪʨʦʷʱʝʡʩʷ 

ʠʝʨʘʨʭʠʯʝʩʢʠ: 

1. ʆʙʱʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʝ ʜʣʷ ʩʪʨʘʥʳ ʚ ʮʝ-

ʣʦʤ ʧʦ ʩʬʝʨʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʧʫʙʣʠʢʘʮʠʠ ʚ ʚʝʜʫʱʠʭ ʞʫʨʥʘʣʘʭ) ï 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʪʨʫʜʘ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ 

2. ʇʦʢʘʟʘʪʝʣʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴ-

ʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ï ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʦʚʳʤʠ ʜʦʣʞʥʦʩʪʥʳʤʠ 

ʦʙʷʟʘʥʥʦʩʪʷʤʠ ʜʣʷ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʬʝʩʩʠʠ 

3. ʇʦʢʘʟʘʪʝʣʠ ʠ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʠʦʥʦʚ ï ʨʘʩʰʠʨʷʶʪ ʩʧʝʢʪʨ 

ʦʮʝʥʢʠ ʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʚʝʩʦʤʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʢ-

ʪʦʨʘ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ï ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʮʝʥʢʠ ʪʨʫʜʘ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 

ʨʝʛʠʦʥʝ 

4. ʇʦʢʘʟʘʪʝʣʠ ʠ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʥʢʨʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ï ʜʦ-

ʙʘʚʣʷʶʪʩʷ ʢ ʧʨʝʜʳʜʫʱʠʤ ʢʨʠʪʝʨʠʷʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʸʪʘ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʪʜʝʣʴʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʧʨʠ ʦʮʝʥʢʝ ʪʨʫʜʘ ʠʭ ʨʘʙʦʪʥʠʢʦʚ 

5. ʇʦʢʘʟʘʪʝʣʠ ʠ ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʜʝʣʴʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, 

ʜʦʣʞʥʦʩʪʝʡ ʠ ʧʝʨʩʦʥʘʣʴʥʳʝ KPI ʥʘʜʩʪʨʘʠʚʘʶʪʩʷ ʥʘʜ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ 

ʫʨʦʚʥʷʤʠ. 

ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʵʪʫ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ʧʠʨʘʤʠʜʳ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ 

ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1. ʇʠʨʘʤʠʜʘ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʩʦʙʝʥʥʦ ʩʣʦʞʥʘ ʦʮʝʥʢʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʜʝʢʚʘʪʥʳʭ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʠʟ-

ʤʝʨʝʥʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʪʨʫʜʘ, ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]. ʇʝʨʚʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʧʦʜʦʙʥʦʡ 

ʠʝʨʘʨʭʠʠ ʩ ʚʳʜʝʣʝʥʠʝʤ ʦʙʱʠʭ ʠ ʯʘʩʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ ʧʨʠʤʝʨʝ ʚʫʟʘ ʙʳʣʦ 

ʨʘʥʝʝ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʩʠʩʪʝʤʝ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʧʠʩʘʥʥʦʡ ʚ 

ʩʪʘʪʴʝ [3].  

ʊʨʫʜ ʨʘʙʦʪʥʠʢʦʚ ʚ ʢʘʞʜʦʡ ʦʪʨʘʩʣʠ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʠʝʨʘʨʭʠʠ ʧʦ-

ʢʘʟʘʪʝʣʝʡ 1 ʠ 2 ʫʨʦʚʥʷ ï ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʵʪʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʧʣʘʯʠʚʘʶʪʩʷ ʠʟ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 3 ʫʨʦʚʥʷ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʝ ʙʶʜʞʝʪʳ ʨʝʛʠʦʥʦʚ, ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 4 ʫʨʦʚʥʷ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʙʶʜʞʝʪʳ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ 5 ʫʨʦʚʥʷ ï ʙʶʜʞʝʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. 

ɹʶʜʞʝʪʳ ʨʝʛʠʦʥʦʚ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʪʜʝʣʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʝʪ ʩʤʳʩʣ ʨʘʩ-

ʧʨʝʜʝʣʷʪʴ ʧʦ ʩʭʦʜʥʦʡ ʩʭʝʤʝ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʠʭ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʆʙʱʠʡ ʨʘʩʯʸʪ ʚʦʟʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʡʥʦʡ ʩʚʸʨʪʢʠ (ʩʫʤ-

ʤʳ ʚʟʚʝʰʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ) ʧʦ ʚʩʝʤ ʨʝʟʫʣʴʪʘʪʘʤ, ʜʦʩʪʠʛʥʫʪʳʤ ʧʦ ʧʦʢʘʟʘʪʝ-

ʣʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʨʦʚʥʷ ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʩʷ, 

ʥʘʧʨʠʤʝʨ, ʚ ʀʥʜʝʢʩʥʦʡ ʩʠʩʪʝʤʝ ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʇʉ (ʨʠʩ. 2) [4]. 
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ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʥʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʫʜʘ  

ʚ ʀʥʜʝʢʩʥʦʡ ʩʠʩʪʝʤʝ 

ɿʜʝʩʴ ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʯʝʪʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʠ ʜʠʬʬʝʨʝʥ-

ʮʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʦʚ [5], ʧʨʠ ʢʦʪʦʨʦʤ, ʚʩʷ ʧʦʣʫʯʘʝʤʘʷ ʯʝʣʦʚʝʢʦʤ ʦʧʣʘʪʘ ʪʨʫ-

ʜʘ ʙʫʜʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ:  

1) ɿʘ ʪʝʢʫʱʠʡ ʨʝʟʫʣʴʪʘʪ (ʏʘʩʪʴ ɸ), ʚʳʧʦʣʥʝʥʥʳʡ ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠ-

ʦʜ, ʥʘʧʨʠʤʝʨ, ʤʝʩʷʮ ʠʣʠ ʛʦʜ, ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʷʚʣʷʶʪʩʷ ʝʜʠʥʦʚʨʝʤʝʥʥʳʝ ʚʳ-

ʧʣʘʪʳ ʟʘ ʢʘʞʜʳʡ ʜʦʩʪʠʛʥʫʪʳʡ ʨʝʟʫʣʴʪʘʪ ï ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʥʘʠʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ, ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʣʦʞʠʪʝʣʴ-

ʥʦʛʦ ʵʬʬʝʢʪʘ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʚʥʝʰʥʝʡ ʤʦʪʠʚʘʮʠʠ ʠ ʥʘʠʤʝʥʴʰʝʛʦ 

ʝy ʩʥʠʞʝʥʠʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

2) ɿʘ ʚʩʝ ʚʨʝʤʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʏʘʩʪʴ ɹ) ï ʵʪʦʪ ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ 

ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʯʝʣʦʚʝʢʦʤ ʚʩʶ ʞʠʟʥʴ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚ ʣʠʥʝʡʥʦʡ ʬʦʨʤʝ, 

ʣʠʙʦ ʩ ʥʝʙʦʣʴʰʠʤ ʧʦʩʪʝʧʝʥʥʳʤ ʫʙʳʚʘʥʠʝʤ ʧʨʠʨʘʱʝʥʠʷ, ʢ ʧʨʠʤʝʨʫ, ʢʘʢ 

. ʇʨʠ ʵʪʦʤ, ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʜʦʣʞʝʥ 

ʙʨʘʪʴʩʷ ʠʟ ʧʝʨʚʦʡ ʯʘʩʪʠ ï ʠʟ ʪʝʢʫʱʝʡ ʦʮʝʥʢʠ ʟʘ ʤʝʩʷʮ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʠ ʜʦ-

ʙʘʚʣʝʥʠʝ ʥʝʢʦʡ ʤʠʥʠʤʘʣʴʥʦʡ ʩʫʤʤʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʣʘʪʳ ʪʨʫʜʘ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʨʘʩʰʠʨʷʝʤʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ 

ʅʘ ʧʝʨʚʳʭ ʵʪʘʧʘʭ ʚʦʟʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ ʵʪʠʭ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ: 50 % ʌʆʊ ï ʟʘ ʪʝʢʫʱʠʡ ʨʝʟʫʣʴʪʘʪ (ɸ) ʠ 

50 % ʥʘ ʥʘʢʦʧʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ɹ. 

ʅʘ ʨʠʩʫʥʢʘʭ 3ï6 ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʣʘʪʳ ʪʨʫʜʘ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʟʫʣʴʪʘʪʦʤ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʢʠʭ ʪʨʸʭ ʫʩʣʦʚʥʳʭ ʨʘ-

ʙʦʪʥʠʢʦʚ: 1 ï ʤʦʣʦʜʦʡ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ ʥʘʯʘʣ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʦʣʝʟʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʥʘ 4 ʛʦʜ, 2 ï ʯʝʣʦʚʝʢ, ʨʘʙʦʪʘʶʱʠʡ ʩ ʙʦʣʴʰʠʤʠ ʩʢʘʯʢʘʤʠ ʨʝʟʫʣʴʪʘ-
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ʪʠʚʥʦʩʪʠ, 3 ï ʩʪʘʙʠʣʴʥʦ ʦʪʨʘʙʦʪʘʣ ʠ ʧʦʰʸʣ ʥʘ ʧʝʥʩʠʶ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ 

ʨʘʩʧʨʝʜʝʣʷʝʤʳʡ ʙʶʜʞʝʪ ʧʨʠʥʷʪ ʟʘ 100 ʪʳʩ. ʨʫʙ., ʥʘ ʯʘʩʪʴ ɸ ʥʘʧʨʘʚʣʝʥʦ 

40 ʪʳʩ. ʨʫʙ., ʥʘ ʯʘʩʪʴ ɹ ï 40 ʪʳʩ. ʨʫʙ. ʠ ʥʘ ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ ï 

20 ʪʳʩ. ʨʫʙ. 

 

ʈʠʩʫʥʦʢ 3. ʈʝʟʫʣʴʪʘʪʳ ʪʨʫʜʘ 

 

ʈʠʩʫʥʦʢ 4. ʆʧʣʘʪʘ ʟʘ ʪʝʢʫʱʠʡ ʨʝʟʫʣʴʪʘʪ (ʏʘʩʪʴ ɸ) 
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ʈʠʩʫʥʦʢ 5. ʆʧʣʘʪʘ ʟʘ ʚʩʝ ʚʨʝʤʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʏʘʩʪʴ ɹ) 

ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʦʧʣʘʪʳ ʪʨʫʜʘ ʠʤʝʝʪ ʩʤʳʣ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʙʶʜ-

ʞʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩʪʨʘʥʳ, ʛʜʝ ʩʫʱʝʩʪʚʫʝʪ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥʥʳʡ ʦʙʲʝʤ 

ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ï ʙʶʜʞʝʪ ʩʪʨʘʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠʟʚʝʩʪ-

ʥʘʷ ʝʛʦ ʜʦʣʷ ʥʘ ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʠʥʘʥʩʦʚ ʥʝʦʙʭʦʜʠ-

ʤʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʫʯʠʪʳʚʘʶʱʝʡ ʚʩʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʙʶʜʞʝʪʥʦʡ 

ʩʬʝʨʳ (ʣʠʙʦ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ). 

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʣʘʛ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʨʘ-

ʙʦʪʥʫʶ ʧʣʘʪʫ ï ʧʦʩʪʦʷʥʥʫʶ ʠ ʧʝʨʝʤʝʥʥʫʶ (ʧʦʦʱʨʠʪʝʣʴʥʦ-ʩʪʠʤʫʣʠʨʫʶʱʫʶ) 

ʯʘʩʪʠ, ʧʝʥʩʠʶ ʠ ʧʦʩʦʙʠʷ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʚʳʧʣʘʪ ʧʦ ʙʝʟʨʘʙʦʪʠʮʝ ʠ ʙʦʣʝʟʥʠ ʜʦ 

ʧʦʜʜʝʨʞʢʠ ʟʘ ʨʦʞʜʝʥʠʝ ʠ ʥʘ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ.  
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ʈʠʩʫʥʦʢ 6. ʀʪʦʛʦʚʘʷ ʦʧʣʘʪʘ ʪʨʫʜʘ + ʧʨʦʞʠʪʦʯʥʳʡ ʤʠʥʠʤʫʤ 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʝʥʩʠʷ ʟʘʤʝʥʷʝʪʩʷ ʯʘʩʪʴʶ ɹ ʚʳʧʣʘʪ, ʫʯʠʪʳʚʘʶʱʝʡ ʚʩʝ 

ʜʦʩʪʠʞʝʥʠʷ ʟʘ ʚʨʝʤʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʇʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʠʣʠ ʚ ʩʣʫʯʘʝ ʧʨʠʦʩʪʘʥʦʚʢʠ ʘʢʪʠʚʥʦʡ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢ ʧʝʨʝ-

ʩʪʘʝʪ ʧʦʣʫʯʘʪʴ ʯʘʩʪʴ ɸ ʩʚʦʝʛʦ ʜʦʭʦʜʘ, ʦʜʥʘʢʦ ʯʘʩʪʴ ɹ ʦʩʪʘʸʪʩʷ, ʠ ʦʥʘ ʪʝʤ 

ʙʦʣʴʰʝ, ʯʝʤ ʙʦʣʴʰʝ ʧʦʣʴʟʳ ʦʥ ʫʞʝ ʫʩʧʝʣ ʧʨʠʥʝʩʪʠ ʦʙʱʝʩʪʚʫ. ʆʧʣʘʪʫ ʠ ʢʦʤ-

ʧʝʥʩʘʮʠʶ ʦʩʦʙʳʭ ʩʣʫʯʘʝʚ, ʢʘʢ ʩʦʮʠʘʣʴʥʳʭ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ, ʤʦʞʥʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚ ʚʠʜʝ ʧʦʢʘʟʘʪʝʣʝʡ. 

ɺʳʚʦʜʳ 

ʇʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʧʨʠʚʝʩʪʠ ʚʩʶ ʥʳʥʝ ʩʫʱʝʩʪʚʫʶʱʫʶ ʟʘʧʫ-

ʪʘʥʥʫʶ ʩʭʝʤʫ ʦʧʣʘʪ ʪʨʫʜʘ ʠ ʧʦʜʜʝʨʞʢʠ ʩʦʮʠʘʣʴʥʦ ʥʝʟʘʱʠʱʸʥʥʳʭ ʩʣʦʸʚ ʦʙ-

ʱʝʩʪʚʘ ʚ ʝʜʠʥʫʶ ʧʨʦʟʨʘʯʥʫʶ ʜʣʷ ʚʩʝʭ ʩʠʩʪʝʤʫ, ʩʦʢʨʘʪʠʚ ʪʝʤ ʩʘʤʳʤ ʢʦʣʦʩ-

ʩʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ ʥʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʠʟʫʯʝʥʠʝ ʥʘʩʝʣʝʥʠʝʤ. ʆʥ ʧʦʟʚʦʣʠʪ ʦʪʦʡ-

ʪʠ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʦʷʥʥʦ çʠʟʦʙʨʝʪʘʪʴ ʚʝʣʦʩʠʧʝʜʳè ʥʘ ʤʝʩʪʘʭ, ʦʧʨʝʜʝ-

ʣʷʷ ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ, ʚʳʙʠʨʘʷ ʢʘʢʫʶ ʜʦʣʶ 

ʥʘʧʨʘʚʠʪʴ ʥʘ ʦʢʣʘʜ, ʘ ʢʘʢʫʶ ʥʘ ʩʪʠʤʫʣʠʨʫʶʱʠʝ ʚʳʧʣʘʪʳ (ʟʘʯʘʩʪʫʶ, ʟʘʚʝʜʦ-

ʤʦ ʚ ʥʝʚʝʨʥʳʭ ʧʨʦʧʦʨʮʠʷʭ), ʨʘʟʨʘʙʘʪʳʚʘʷ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʨʝʰʝʥʠʷ. ʂʦʥʝʯʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʩʧʝʮʠʬʠʢʘ ʚ ʨʘʟʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷʭ, 

ʦʜʥʘʢʦ ʝʝ ʚʧʦʣʥʝ ʤʦʞʥʦ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʚʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʠ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʜ ʦʩʥʦʚʥʦʡ ʤʦʜʝʣʴʶ ʦʮʝʥʢʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʝʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʪʝʨʨʠʪʦʨʠʡ. 

ɽʩʪʝʩʪʚʝʥʥʦ, ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʙʦʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʮʝʥʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʜʥʘʢʦ 

ʦʙʱʘʷ ʢʘʨʪʠʥʘ ʚʠʜʠʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʨʛʘ-
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ʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ ʟʘ ʪʨʫʜ ʚ ʦʙʦʟʨʠʤʦʤ ʙʫʜʫ-

ʱʝʤ. 

ʊʘʙʣʠʮʘ 1. ʅʝʢʦʪʦʨʳʝ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ 

ʇʣʶʩʳ ʄʠʥʫʩʳ 

ï ɽʜʠʥʘʷ ɹɼ ʜʣʷ ʘʥʘʣʠʪʠʢʠ, ʩʪʘʪʠ-

ʩʪʠʢʠ, ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ ʧʨʠʦʨʠʪʝʪʘʤʠ ʥʘʩʝʣʝʥʠʷ 

ï ʉʦʢʨʘʱʝʥʠʝ ʠʟʜʝʨʞʝʢ 

ï ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʧʨʠ ʥʝʜʦ-

ʩʪʘʪʢʝ ʙʶʜʞʝʪʘ 

ï ʎʝʣʦʩʪʥʳʡ ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʬʠʥʘʥʩʦʚ 

ï ʇʨʦʟʨʘʯʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ 

ï ʉʣʦʞʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ 

ï ʅʝʦʙʢʘʪʘʥʥʦʩʪʴ ʨʝʰʝʥʠʷ 

ï ʋʛʨʦʟʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʥʝʢʘʯʝ-

ʩʪʚʝʥʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ï ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʚʩʝʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʩʠʩʪʝʤʫ ʦʥʣʘʡʥ-ʦʮʝʥʢʠ 

ï ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ 

 

ʇʨʠ ʵʪʦʤ, ʥʘʢʦʧʣʝʥʠʝ ʩʪʘʪʠʩʪʠʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʫʯʸʙʳ ʠ ʨʘʙʦʪʳ ʥʘʩʝ-

ʣʝʥʠʷ ʧʦʟʚʦʣʠʪ, ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʜʘʥʥʳʭ, ʨʘʩʧʨʝʜʝʣʷʪʴ 

ʚʳʧʫʩʢʥʠʢʦʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʧʦ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʧʨʦʬʝʩʩʠʷʤ ʠ ʦʪ-

ʨʘʩʣʷʤ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʫʜʘ ʠ 

ʫʨʦʚʥʷ ʞʠʟʥʠ ʚ ʩʪʨʘʥʝ. ɸ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʤʦʛʣʦ 

ʙʳ ʜʘʞʝ ʧʦʟʚʦʣʠʪ ɹʟʘʤʝʥʠʪʴ ʦʙʨʘʱʝʥʠʝ ʥʘʣʠʯʥʳʭ ʜʝʥʝʛ ʥʘ ʠʥʜʝʢʩ ʦʙʱʝ-

ʩʪʚʝʥʥʦʡ ʧʦʣʝʟʥʦʩʪʠ ʠʥʜʠʚʠʜʫʫʤʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʯʝʣʦʚʝʢ ʩʤʦʞʝʪ ʧʦ-

ʣʫʯʘʪʴ ʚ ʩʚʦʸ ʨʘʩʧʦʨʷʞʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʳʡ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʳʭ ʙʣʘʛ. 
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ʦʙʨʘʟʦʚʘʥʠʠ çʄɻʈʀ-ʈɻɻʈʋè 

On the international geological 

education "MGRI-RSGPU" 

ɺ. ʀ. ʃʠʩʦʚ  V. I. Lisov  
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ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

(ʄɻʈʀ-ʈɻɻʈʋ), ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

Russian State Geological Prospecting 

University (MSGPI-RSGPU"),  

Moscow, Russia 

ɺʳʩʰʝʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʠ ʚ ʄɻʈʀ-ʈɻɻʈʋ 

ʩʧʝʮʠʬʠʯʥʦ. ʆʥʦ ï ʠʥʞʝʥʝʨʥʦʝ. 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʧʦʣʠʪʠʯʝʩʢʘʷ ʨʦʣʴ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʤʠʨʝ 

ʚʦʟʨʘʩʪʘʝʪ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ 

ʛʝʦʣʦʛʠʷ ʜʨʝʡʬʫʝʪ ʚ ʩʪʦʨʦʥʫ 

ʛʝʦʧʦʣʠʪʠʢʠ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ 

ʠʩʢʦʧʘʝʤʳʭ ʠʩʪʦʱʘʶʪʩʷ. ʈʘʩʪʸʪ 

ʤʠʨʦʚʦʡ ʩʧʨʦʩ ʥʘ ʧʨʦʬʝʩʩʠʠ ʛʝʦʣʦʛʦʚ ʠ 

ʛʦʨʥʳʭ ʠʥʞʝʥʝʨʦʚ. ʆʙʫʯʝʥʠʝ 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠʤʝʝʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ ʦʙʣʠʢʘ ʛʣʦʙʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʠ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʠ. ɺ ʈʦʩʩʠʠ 

ʩʠʣʴʥʘʷ ʩʳʨʴʝʚʘʷ ʵʢʦʥʦʤʠʢʘ. ʕʪʦ 

ʧʨʠʚʣʝʢʘʝʪ ʩʪʫʜʝʥʪʦʚ ʠʟ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ ʤʠʨʘ. ʄɻʈʀ-

ʈɻɻʈʋ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʚʫʟʦʤ ʧʦ 

ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. ʇʨʠʚʦʜʷʪʩʷ 

ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʚʫʟʝ ʠ ʚʠʜʘʭ ʦʙʫʯʝʥʠʷ. 

ʇʦʢʘʟʘʥʳ ʥʘʫʯʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʧʨʦʙʣʝʤʳ ʚ ʩʬʝʨʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

Higher geological education in 

Russia and in MSGPI-RSGPU specif-

ic. It ï engineering. However, the eco-

nomic and political role of higher ed-

ucation in the world increases. Miner-

al deposits are depleted. Growing 

global demand for the profession of 

geologists and mining engineers. In 

Russia a strong resource-based econ-

omy. It attracts students from develop-

ing countries. MGRI-RSGPU is the 

leading universities training special-

ists for mining. The article presents 

data about the University and types of 

education. Shown scientific and edu-

cational problems in higher education. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ; 

ʚʳʩʰʘʷ ʰʢʦʣʘ; ʄɻʈʀ-ʈɻɻʈʋ, ʛʝʦʣʦʛʠʷ; 

ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ. 

Keywords: a resource-based 

economy; high school; MGRI-RSGPU, 

Geology; global economy, training. 
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ɺ ʤʠʨʝ ʨʘʩʪʸʪ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʜʦʩʪʫʧ ʢ ʧʦʣʝʟʥʳʤ ʠʩʢʦʧʘʝʤʳʤ ɿʝʤʣʠ. 

ʂʦʥʢʫʨʝʥʮʠʷ ʨʘʩʪʝʪ ʤʝʞʜʫ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤʠ ʩʪʨʘʥʘʤʠ ʤʠʨʘ. ʊʘʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʚ ʨʦʩʩʠʡʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ, ʚʢʣʶʯʘʷ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʩʪʝʥʘʭ çʄɻʈʀ-ʈɻɻʈʋè. ʅʫʞʥʳ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʜʣʷ ʛʨʘʞʜʘʥ ʈʌ, ʪʘʢ ʠ ʛʨʘʞʜʘʥ ʠʟ 

ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ʅʦʚʘʷ ʤʦʜʝʣʴ ʚʳʧʫʩʢʥʠʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʨʝʙʫʝʪ ʣʫʯʰʠʭ ʟʥʘʥʠʡ ʧʦ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʛʝʦʧʦʣʠʪʠʢʝ ʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʦʪʥʦʰʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʧʦ ʷʟʳʢʦʚʦʡ ʧʦʜʛʦʪʦʚʢʝ. 

1. ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷ ʫ ʠʩʪʦʢʦʚ ʙʦʣʴʰʦʡ ʛʝʦʧʦʣʠʪʠʢʠ ʠ ʤʠʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ 

çɹʦʣʴʰʘʷ ɻʝʦʣʦʛʠʷè ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʘʯʘʣʴʥʘʷ ʩʪʘʜʠʷ çɹʦʣʴʰʦʛʦ 

ɹʠʟʥʝʩʘè ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. ʕʪʦ ʝʱ yʠ ʤʠʨʦʚʘʷ çɹʦʣʴʰʘʷ ʇʦʣʠʪʠ-

ʢʘè [2, 3, 13, 15, 25].  

ʄʥʦʛʠʝ ʥʝʙʦʣʴʰʠʝ ʩʪʨʘʥʳ ʤʠʨʘ ʟʘʚʠʜʫʶʪ ʦʛʨʦʤʥʳʤ ʧʨʠʨʦʜʥʳʤ ʙʦʛʘʪ-

ʩʪʚʘʤ ʈʦʩʩʠʠ. ʅʦ ʵʢʦʥʦʤʠʢʘ ʤʘʣʳʭ ʐʚʝʡʮʘʨʠʠ ʠʣʠ ɸʚʩʪʨʠʠ ʥʘʫʢʦʸʤʢʘʷ, ʚʳ-

ʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʘʷ ʠ ʩʠʣʴʥʘʷ. ʈʝʩʫʨʩʳ ʥʝʜʨ ʟʜʝʩʴ ʚʪʦʨʠʯʥʳ. ʇʦ ʦʮʝʥʢʘʤ ɺʩʝ-

ʤʠʨʥʦʛʦ ɹʘʥʢʘ, ʜʦʣʷ ʧʨʠʨʦʜʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʩʪʨʫʢʪʫʨʝ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪ-

ʩʪʚʘ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 70 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ 

ʧʨʠʭʦʜʠʪʩʷ 20 % ʠ ʥʘ ʤʘʪʝʨʠʘʣʴʥʳʡ (ʪ. ʝ. ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʡ) ï 10 % 

ʙʦʛʘʪʩʪʚʘ. ɺ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʆʕʉʈ ʥʘ ʧʨʠʨʦʜʥʳʡ ʢʘʧʠʪʘʣ ʧʨʠʭʦʜʠʪʩʷ ʚʩʝʛʦ 

ʦʢʦʣʦ 5 %, ʥʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʠ ʤʘʪʝʨʠʘʣʴʥʳʡ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 85 % ʠ 10 %.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʦʩʩʠʡʩʢʠʝ ʧʦʣʠʪʠʢʠ ʠ ʵʢʦʥʦʤʠʩʪʳ ʚʩʝ ʦʩʪʨʝʝ ʢʨʠʪʠ-

ʢʫʶʪ ʩʣʦʞʠʚʰʫʶʩʷ ʯʨʝʟʤʝʨʥʫʶ çʩʳʨʴʝʚʫʶ ʵʢʦʥʦʤʠʢʫè. ʅʦ ʵʪʦ ʧʨʠʨʦʜʥʦʝ 

ʩʳʨʴʝ, ʦʩʦʙʝʥʥʦ ʥʝʬʪʴ, ʯʝʨʥʳʝ ʠ ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ, ʟʦʣʦʪʦ, ʘʣʤʘʟʳ, ʫʜʦʙʨʝ-

ʥʠʷ ʠ ʜʨ. ʠʤʝʝʪ ʨʘʩʪʫʱʠʡ ʤʠʨʦʚʦʡ ʩʧʨʦʩ. ɼʦʙʳʚʘʪʴ ʠ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʪʘʢʠʝ 

ʪʦʚʘʨʳ ʩ ʥʝʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʈʦʩʩʠʠ ʚʧʦʣʥʝ ʚʳʛʦʜʥʦ. ʆʜʥʘʢʦ 

ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ ʈʦʩʩʠʠ ʥʫʞʜʘʝʪʩʷ ʚ ʨʦʩʪʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʦʚʝʡʰʝʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ [10, 14, 15, 19]. ʇʦʢʘ ʪʘʢʦʡ 

ʙʠʟʥʝʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʠʤʧʦʨʪʥʦʡ ʪʝʭʥʠʢʝ. 

ɼʣʷ ʨʦʩʩʠʡʩʢʠʭ ʛʝʦʣʦʛʦʚ ʚʘʞʥʦ, ʯʪʦ ʈʌ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʠ ʩʣʘʙʦ ʦʩʚʦʝʥ-

ʥʫʶ ʪʝʨʨʠʪʦʨʠʶ (ʦʩʦʙʝʥʥʦ ʟʘ ʋʨʘʣʦʤ) ʠ ʦʛʨʦʤʥʳʝ ʨʝʩʫʨʩʳ ʥʝʜʨ, ʤʥʦʛʠʝ ʠʟ 

ʢʦʪʦʨʳʭ ʝʱʸ ʥʝ ʨʘʟʚʝʜʘʥʳ. ʇʦ ʦʮʝʥʢʘʤ, ʜʦʣʷ ʈʌ ʚ ʤʠʨʦʚʳʭ ʟʘʧʘʩʘʭ ʪʘʢʦʚʘ: 

ʥʝʬʪʴ ï 10ï12 %, ʛʘʟ ï 32 %, ʫʛʦʣʴ ï 11 %, ʞʝʣʝʟʦ ï 25 %, ʥʠʢʝʣʴ ï 33 %; 

ʮʠʥʢ ï 15 %, ʢʘʣʠʡʥʳʝ ʩʦʣʠ ï 31 % [15]. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʛʠʛʘʥʪʩʢʠʝ 

ʟʘʧʘʩʳ ʚ ʈʌ ʯʠʩʪʦʡ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʥʘ ʢʦʪʦʨʫʶ ʫʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʤʠʨʦʚʦʡ 

ʨʳʥʦʢ. ʈʦʩʩʠʷ ʦʙʨʝʯʝʥʘ ʚ XXI ʚʝʢʝ ʥʘ ʤʘʩʰʪʘʙʥʦʝ, ʥʘʫʢʦʸʤʢʦʝ ʠ ʧʨʠʙʳʣʴ-

ʥʦʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ, ʝʩʣʠ é ʩʦʭʨʘʥʠʪʩʷ ʚ ʦʩʪʨʦʡ ʤʠʨʦʚʦʡ ʙʦʨʴʙʝ, ʚʢʣʶʯʘʷ 

ʚʦʟʤʦʞʥʳʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʚʦʡʥʳ, ʠʟʙʝʞʘʚ ʢʨʫʧʥʳʭ ʦʰʠʙʦʢ ʚ ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʷʭ (ʉʐɸ, ɽʚʨʦʩʦʶʟ, ʂʠʪʘʡ ʠ ʜʨ.).  

ʅʝʬʪʴ ï ʥʝ ʩʘʤʳʡ ʚʘʞʥʳʡ ʚʠʜ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʤʠʨʦʚʦʡ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʣʠʜʝʨʘʭ ʯʝʨʥʳʝ, ʮʚʝʪʥʳʝ, ʨʝʜʢʠʝ ʠ ʜʨʘʛʦʮʝʥʥʳʝ ʤʝʪʘʣʣʳ 

ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʈʦʩʪ ʟʘʪʨʘʪ ʥʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʪʚyʨ-

ʜʳʤ ʧʦʣʝʟʥʳʤ ʠʩʢʦʧʘʝʤʳʤ ʧʨʦʠʟʦʰʸʣ ʚ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ 
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ʤʠʨʘ, ʥʦ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʤ ʦʥ ʙʳʣ ʚ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʝ ʠ ɸʬʨʠʢʝ. ɺ ʥʦʚʳʝ 

ʧʨʦʝʢʪ rʄʝʢʩʠʢʠ, ʏʠʣʠ, ʇʝʨʫ, ɹʨʘʟʠʣʠʠ, ʂʦʣʫʤʙʠʠ ʠ ɸʨʛʝʥʪʠʥʳ, ʠʥʚʝʩʪʠʨʫ-

ʝʪʩʷ ʜʦ ʯʝʪʚʝʨʪʠ ʩʨʝʜʩʪʚ, ʚʳʜʝʣʷʝʤʳʭ ʚ ʤʠʨʝ ʥʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʫ. ɿʘʪʨʘʪʳ 

ʈʦʩʩʠʠ ʥʘ ʨʘʟʚʝʜʢʫ ʪʚʨyʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʤʠʨʦʚʳʭ ʟʘʪʨʘʪʘʭ ï 

ʚʩʝʛʦ 3 % [15, ʩ. 14].  

ʈʦʩʩʠʷ ʢʨʘʡʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʢ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʪʦʨʛʦʚʳʝ 

ʩʚʷʟʠ. ʀʜʸʪ ʫʩʠʣʝʥʠʝ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʜʣʷ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ, 

ʪʘʢ ʠ ʫʯʘʱʠʭʩʷ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ. ʆʪʩʶʜʘ ʥʦʚʳʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘ-

ʥʠʷ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʦʨʥʦʛʦ ʠ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ [10].  

ʇʦ ʜʘʥʥʳʤ ɸʆ çʈʦʩʛʝʦʣʦʛʠʷè ʚ 2015 ʛ. ʚʩʝʛʦ ʧʦʪʨʘʯʝʥʦ 367,9 ʤʣʨʜ ʨʫʙ. 

(100 %). ʀʟ ʥʠʭ: ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ 31,6 (8,6 %), ʧʨʦʤʳʰʣʝʥʥʳʝ ʥʝʜʨʦ-

ʧʦʣʴʟʦʚʘʪʝʣʠ ï 336,3 (91,4 %) [http://www.rosgeo.com/ru/content/intervyu-

generalnogo-direktora-rosgeologii-romana-panova-oilgas-journal-russia]. ɺ ʙʣʠ-

ʞʘʡʰʠʝ ʛʦʜʳ ʧʣʘʥʠʨʫʝʪʩʷ ʜʦʚʝʩʪʠ ʛʦʜʦʚʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʫ 

ʈʦʩʩʠʠ ʜʦ 500 ʤʣʨʜ ʨʫʙ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʟ ʚʩʝʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʨʦʩʩʠʡʩʢʫʶ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʫ 80 % ʙʳʣʦ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʧʦʠʩʢ ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ɺʥʝʙʶʜʞʝʪʥʳʝ (ʢʦʨʧʦʨʘʪʠʚʥʳʝ) ʟʘʪʨʘʪʳ ʥʘ ʛʝʦʣʦʛʠʶ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʣʠ 

ʦʢʦʣʦ 90 % ʦʪ ʚʩʝʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʟʘʪʨʘʪ.  

ɺ ʵʪʠʭ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʝʮʠʬʠʢʘ ʛʣʫʙʦʢʦʛʦ ʢʨʠ-

ʟʠʩʘ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʠ ʈʦʩʩʠʠ. ʅʦ ʚʥʝ ʈʦʩʩʠʠ ʪʘʢʞʝ ʨʘʩʪʫʪ 

ʩʚʦʠ ʫʛʨʦʟʳ ʜʣʷ ʨʦʩʩʠʡʩʢʦʛʦ ʙʠʟʥʝʩʘ ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʘʢ, ʧʦ ʜʘʥʥʳʤ ɽʚʨʦʘʟʠʘʪʩʢʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ (ɽɸɻʆ), ʢʦʪʦ-

ʨʦʝ ʦʙʲʝʜʠʥʷʝʪ ʦʢʦʣʦ 40 ʧʨʦʬʠʣʴʥʳʭ ʢʦʤʧʘʥʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʨʦʩʩʠʡʩʢʦʤ 

ʨʳʥʢʝ, ʦʙʲʸʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʜʣʷ ʧʦʠʩʢʦʚ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦ-

ʣʦ 16 % ʦʪ ʦʙʲʸʤʘ ʚʩʝʛʦ ʨʳʥʢʘ ʥʝʬʪʝʩʝʨʚʠʩʥʳʭ ʫʩʣʫʛ. ʅʝʦʙʭʦʜʠʤʦ ʫʣʫʯ-

ʰʠʪʴ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥ ʥʘ ʦʩʥʦʚʝ ʢʘʨʦʪʘʞʥʳʭ ʫʩʣʫʛ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʙʫʨʝʥʠʷ ʠ ʥʝʬʪʝʜʦʙʳʯʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝ-

ʤʷ ʤʠʨʦʚʘʷ ʥʝʬʪʝʛʘʟʦʚʘʷ ʠʥʜʫʩʪʨʠʷ ʟʘʪʨʘʯʠʚʘʝʪ ʦʛʨʦʤʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʩʨʝʜ-

ʩʪʚʘ ʥʘ ʧʦʠʩʢʠ ʠ ʜʝʪʘʣʴʥʫʶ ʨʘʟʚʝʜʢʫ ʥʝʬʪʝʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩʪʘʥ-

ʜʘʨʪʥʳʤʠ ʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. ʇʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ, ʩʠʪʫʘʮʠ̫  ʩ ʨʘʟ-

ʚʠʪʠʝʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʟʚʝʜʢʠ ʚ ʈʦʩʩʠʠ ʤʦʞʝʪ ʧʨʠʥ̫ʪɹ  ʢʘʪʘʩʪʨʦ-

ʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʠʟ-ʟʘ ʨʦʩʪʘ ʠʥʦʩʪʨʘʥʥʦʛʦ ʧʨʠʩʫʪʩʪʚʠ ̫ï ʜʦ 70ï80 %. ɼʣ ̫

ʩʨʘʚʥʝʥʠ̫, ʚ ʂʠʪʘʝ ʠ ʉʐɸ ʜʦʣ̫ ʠʥʦʩʪʨʘʥʥʦʛʦ ʛʝʦʬʠʟʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ ʥʝ 

ʙʦʣʝʝ 5 % [10, ʩ. 19]. 

ʄʠʨʦʚʦʡ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʥʝʬʪʝʛʘʟʦʚʳʡ ʙʠʟʥʝʩ ʧʝʨʝʜ ʣʠʮʦʤ ʥʦ-

ʚʳʭ ʛʣʦʙʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʛʨʦʟ [2, 3]. ʇʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ 

ʤʠʨʝ ʫʭʫʜʰʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʚʳʛʦʜʥʳʭ ʧʨʦʝʢʪʦʚ. ʅʦʚʳʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʜʚʠʛʘʝʪ ʫʭʫʜʰʘʶʱʘʷʩʷ ʵʢʦʣʦʛʠʷ ɿʝʤʣʠ.  

ɺʦʪ ʭʦʪʷ ʠ ʩʧʦʨʥʳʝ, ʥʦ ʪʨʝʚʦʞʥʳʝ ʬʘʢʪʳ: çɺ 1950 ʛʦʜʫ ʩʨʝʜʥʝʝ ʘʪʤʦ-

ʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ ʩʦʩʪʘʚʣʷʣʦ 760 ʤʤ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ, ʘ ʢʠʩ-

ʣʦʨʦʜʘ ʙʳʣʦ 20,9 %. ʕʪʠ ʜʘʥʥʳʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʧʨʘʚʦʯʥʠʢʠ ʪʝʭ ʣʝʪ, ʢʦʪʦ-
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ʨʳʝ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʪʦʯʥʳ, ʪʘʢ ʢʘʢ ʚ 50-ʝ ʛʦʜʳ ʨʝʘʢʪʠʚʥʘʷ ʘʚʠʘʮʠʷ çʩʪʘʥʦʚʠ-

ʣʘʩʴ ʥʘ ʢʨʳʣʦè ʠ ʟʥʘʥʠʝ ʘʪʤʦʩʬʝʨʳ ʙʳʣʦ ʦʯʝʥʴ ʚʘʞʥʦ. ɿʘ ʧʨʦʰʝʜʰʠʝ 55 ʣʝʪ 

ʣʶʜʠ ʜʦʙʳʣʠ ʠ ʩʦʞʛʣʠ ʦʛʨʦʤʥʳʝ ʤʘʩʩʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ (ʥʝʬʪʠ, ʛʘʟʦʚ ʠ ʪ. ʜ.), 

ʙʝʟʚʦʟʚʨʘʪʥʦ ʚʳʚʝʜʷ ʠʟ ʘʪʤʦʩʬʝʨʳ, ʧʦ ʤʦʠʤ ʧʦʜʩʯʸʪʘʤ, ʥʝ ʤʝʥʝʝ 4,4 % ʢʠʩ-

ʣʦʨʦʜʘ. ʉʝʛʦʜʥʷ ʝʛʦ ʦʩʪʘʸʪʩʷ ʥʝ ʙʦʣʝʝ 16 %. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʩʨʝʜʥʝʝ ʘʪʤʦ-

ʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʫʨʦʚʥʝ ʤʦʨʷ ʩʥʠʟʠʣʦʩʴ ʩ 760 ʤʤ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ ʚ 

1950 ʛ. ʜʦ 746 ʤʤ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘ ʧʦ-

ʩʣʝʜʥʠʝ 55 ʣʝʪ ʤ  rʧʦʪʝʨʷʣʠ 16 ʤʤ ʨʪʫʪʥʦʛʦ ʩʪʦʣʙʘ ʠʣʠ ʦʢʦʣʦ 20 ʢʤ ʘʪʤʦʩʬʝ-

ʨʳ! ɸʟʦʪ ʘʪʤʦʩʬʝʨʳ, ʢʘʢ ʠʥʝʨʪʥʳʡ ʛʘʟ, ʥʝ ʠʩʯʝʟʘʝʪ, ʘ ʟʥʘʯʠʪ, ʤ  rʧʦʥʠʟʠʣʠ 

ʘʪʤʦʩʬʝʨʥʦʝ ʜʘʚʣʝʥʠʝ ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʧʝʨʝʚʦʜʘ ʢʠʩʣʦʨʦʜʘ ʚ ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ ʠ 

ʦʢʠʩʣʦʚ ʤʝʪʘʣʣʦʚ. ɿʘ ʧʦʩʣʝʜʥʠʝ 55 ʣʝʪ ʚʳʩʦʪʘ ʘʪʤʦʩʬʝʨʳ ʫʤʝʥʴʰʠʣʘʩʴ ʩʦ 

101 ʢʤ ʜʦ 80 ʢʤéè 1. 

ɺ ʤʠʨʝ ʠ ʈʦʩʩʠʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘʨʘʩʪʘʶʱʘʷ ʚʳʨʘʙʦʪʢʘ ʨʘʥʝʝ ʦʪʢʨʳʪʳʭ ʠ 

ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʚʢʣʶʯʘʷ ʠ ʟʘʧʘʩʳ ʥʝʬʪʠ. ʇʦ ʜʘʥʥʳʤ ʄʠʥʧʨʠ-

ʨʦʜʳ, ʟʘʧʘʩʳ ʥʝʬʪʠ ʟʘ 10 ʣʝʪ ʚʳʨʦʩʣʠ ʥʘ 7,6 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʦʙʳʯʘ ï ʥʘ 

13 %, ʩ 465 ʤʣʥ ʜʦ 526 ʤʣʥ ʪ. ɽʩʣʠ ʨʘʥʴʰʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʩ ʟʘʧʘʩʘʤʠ ʚ 

50 ʤʣʥ ʪ ʜʣʷ ʈʦʩʩʠʠ ʩʯʠʪʘʣʦʩʴ ʭʦʨʦʰʠʤ ʩʨʝʜʥʠʤ ʦʪʢʨʳʪʠʝʤ, ʪʦ ʩʝʛʦʜʥʷ 

ʥʝʬʪʥ̫ʳʝ ʢʦʤʧʘʥʠʠ ʨʘʜʳ ʦʪʢʨʳʪʠʷʤ ʚ 3 ʤʣʥ ʪ.2  

2. ʄɻʈʀ-ʈɻɻʈʋ ʢʘʢ ʛʝʦʣʦʛʠʯʝʩʢʠʡ ʚʫʟ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʄɻʈʀ-ʈɻɻʈʋ ʜʘyʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ-

ʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʝ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʛʦʨʥʦʤʫ ʠ 

ʥʝʬʪʝʛʘʟʦʚʦʤʫ ʜʝʣʫ, ʵʢʦʥʦʤʠʢʝ [11, 12]. ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʥʘʫʢʘ ʨʝʟʢʦ ʦʪʣʠʯʥʘ 

ʦʪ ʜʠʥʘʤʠʯʥʳʭ ʬʠʟʠʢʠ, ʭʠʤʠʠ ʠʣʠ ʙʠʦʣʦʛʠʠ. ʆʥʘ ʦʧʝʨʠʨʫʝʪ ʧʨʦʮʝʩʩʘʤʠ 

ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʚ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʣʝʪ. ɺ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ ʚʝʣʠʢʘ ʨʦʣʴ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʠʩʢʘ, ʚʢʣʶʯʘʷ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʝ ʙʫʨʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ɿʝʤʣʠ [8, 20]. ʇʨʦʬʝʩʩʠʠ çʛʝʦʣʦʛè ʠ çʛʝʦʬʠʟʠʢè ï ʵʪʦ ʩʧʝʮʠʬʠʯʝʩʢʠ ʤʫʞ-

ʩʢʠʝ ʧʨʦʬʝʩʩʠʠ, ʪʨʝʙʫʶʱʠʝ ʥʝ ʪʦʣʴʢʦ ʟʥʘʥʠʡ, ʥʦ ʠ ʢʨʝʧʢʦʛʦ ʟʜʦʨʦʚʴʷ ʠ ʬʠ-

ʟʠʯʝʩʢʦʡ ʚʳʥʦʩʣʠʚʦʩʪʠ. ɼʘʥʥʳʝ ʄɻʈʀ-ʈɻɻʈʋ ʧʦʢʘʟʳʚʘʶʪ ʨʘʩʪʫʱʠʡ ʩʧʨʦʩ 

ʜʝʚʫʰʝʢ ʢ ʧʦʣʫʯʝʥʠʶ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʧʦ çʩʧʝʮʠʘʣʠʪʝʪʫè 

(ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʝ ʚʳʩʰʝʝ ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ, ʦʩʦʙʝʥʥʦ ʜʣʷ 

ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʣʝʢʩ). ʄʝʥʝʝ ʧʦʧʫʣʷʨʝʥ çʙʘʢʘʣ-

ʚʘʨʠʘʪè ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. ʈʦʩʩʠʡʩʢʠʝ ʨʘʙʦʪʦʜʘʪʝʣʠ ʩʪʨʝʤʷʪʩʷ 

ʥʝ ʙʨʘʪʴ ʥʘ ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʨʘʙʦʪʳ çʙʘʢʘʣʘʚʨʦʚè.  

ɺ 2011 ʛ. ʄɻʈʀ-ʈɻɻʈʋ ʚʢʣʶʯʠʣ ʚ ʩʚʦʶ ʩʪʨʫʢʪʫʨʫ ʩʪʘʨʝʡʰʠʡ ʚ ʈʦʩʩʠʠ 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʪʝʭʥʠʢʫʤ (ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʬʠʣʠʘʣ). 

ɺ ʛʦʨʦʜʝ ʥʘʯʘʣʘʩʴ ʧʦʜʛʦʪʦʚʢʘ ʪʘʢʞʝ çʙʘʢʘʣʘʚʨʦʚè. ɼʣʷ ʩʚʝʜʝʥʠʷ ʛ. ʉʪʘʨʳʡ 

ʆʩʢʦʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʥʘʩʯʠʪʳʚʘʝʪ ʥʘʩʝʣʝʥʠʝ 222 ʪʳʩ. 

ʯʝʣ. (2016 ʛ.). ʉ 1961 ʛ. ʩʪʘʣ ʨʘʟʚʠʚʘʪʴʩʷ ʢʘʢ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʮʝʥʪʨ ʜʣʷ 

ʯʸʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ. 

                                           

 
1 ʉʤ.: http://www.dopotopa.com/smogut_li_ludi_dyshat_cherez_100_let.html. 
2 ʉʤ.: http://www.vedomosti.ru/business/articles/2015/05/28/594024.  

http://www.dopotopa.com/smogut_li_ludi_dyshat_cherez_100_let.html
http://www.vedomosti.ru/business/articles/2015/05/28/594024.
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ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʩʪʨʘʥʦʡ ʜʣʷ ʤʥʦʛʠʭ ʩʪʨʘʥ ɸʟʠʠ, ɸʬ-

ʨʠʢʠ ʠ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʚ ʯʘʩʪʠ ʚʳʩʰʝʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ, ʦʙ-

ʨʘʟʦʚʘʥʠʷ [1, 4, 6]. ɺ ʈʦʩʩʠʠ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ɺɺʇ ï 

ʦʢʦʣʦ 3,9 %. ʆʜʥʘʢʦ ʦʥʠ ʯʫʪʴ ʥʠʞʝ, ʯʝʤ ʚ ʀʟʨʘʠʣʝ (6,2 %); ʌʠʥʣʷʥʜʠʠ 

(6,1 %); ʉʐɸ (5,7 %); ʌʨʘʥʮʠʠ (5,6 %); ɹʨʘʟʠʣʠʠ (5,1 %); ʂʘʥʘʜʝ (4,9 %). [1, 

4, 5, 24]. ʉʨʝʜʠ ʠʥʞʝʥʝʨʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʈʦʩʩʠʠ ʄɻʈʀ-ʈɻɻʈʋ ʚʳʜʝʣʷʝʪʩʷ 

ʨʷʜʦʤ ʩʠʣʴʥʳʭ ʥʘʫʯʥʳʭ ʰʢʦʣ (ʫʨʘʥʦʚʘʷ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʘʷ ʛʝʦʣʦʛʠʷ, ʛʠʜʨʦ-

ʛʝʦʣʦʛʠʷ ʠ ʜʨ.). ɺʫʟ ʩʦʟʜʘʥ ʚ 1918 ʛ. ʠ ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʜʝʡʩʪʚʦʚʘʣ ʢʘʢ 

çʄʦʩʢʦʚʩʢʠʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʡ ʠʥʩʪʠʪʫʪè (ʄɻʈʀ) [11, 12, 17, 18]. ɺ ʥʘʰʠ 

ʜʥʠ ʦʩʥʦʚʥʘʷ ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʄɻʈʀ ʈɻɻʈʋ ï ʪʚʸʨʜʳʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ 

ʠ ʚʦʜʘ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʩʧʨʦʩ ʥʘ ʚʳʧʫʩʢʥʠʢʦʚ ʚ ʈʦʩʩʠʠ ʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʳʨʴʝʚʳʭ ʩʪʨʘʥʘʭ. ʆʙʱʝʝ ʯʠʩʣʦ ʫʯʘʱʠʭʩʷ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ 5 ʪʳʩ. ʯʝʣ.  

ɻʦʜʦʚʦʡ ʚʳʧʫʩʢ ʢʘʜʨʦʚ (ʙʦʣʝʝ 20 ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ) ʩ ʚʳʩʰʠʤ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʚ ʈʌ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2,5 ʪʳʩ. ʯʝʣ. ʉʨʝʜʠ ʥʠʭ ʄɻʈʀ-

ʈɻɻʈʋ ʟʘʥʠʤʘʝʪ ʚʝʜʫʱʝʝ ʤʝʩʪʦ (ʦʢʦʣʦ 30 % ʦʙʱʝʛʦ ʚʳʧʫʩʢʘ). ʄɻʈʀ-ʈɻɻʈʋ 

ʤʥʦʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʬʦʨʤʠʨʫʝʪ ʝʜʠʥʦʝ ʚʳʩʰʝʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘ-

ʥʠʝ ʧʦ çʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠè ʠ çʪʝʭʥʦʣʦʛʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠè, ʢʦ-

ʦʨʜʠʥʠʨʫʷ ʨʘʙʦʪʫ ʧʦʯʪʠ 30 ʜʨʫʛʠʭ ʚʫʟʦʚ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʫʣʴʪʝʪʦʚ. ʅʘ 

ʙʘʟʝ ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʠʥʪʝʨʝʩʘʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʦʨʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʚʫʟʘʭ ʈʦʩʩʠʠ ʧʨʠʢʘʟʦʤ ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ ʩʦʟʜʘʥʘ çʌʝʜʝʨʘʣʴ-

ʥʘʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʧʣʦʱʘʜʢʘè. ʄʥʦʛʦʦʙʨʘʟʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʪʨʘʞʝʥʘ ʥʘ 

ʩʘʡʪʝ ʄɻʈʀ-ʈɻɻʈʋ. ɿʜʝʩʴ ʬʘʢʪʦʨʳ ʤʠʨʦʚʦʡ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ. 

ʇʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ ʠ ʄʠʥʧʨʠʨʦʜʳ ʈʌ ʄɻʈʀ-ʈɻɻʈʋ ʨʘʩʰʠ-

ʨʷʝʪ ʚ 2017 ʛ. ʩʚʦʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʪʘʙʣ. 1). ʇʦ ʛʦʩʟʘʢʘʟʫ 

ʧʨʠʝʤ ʥʘ ʦʯʥʦʝ ʦʙʫʯʝʥʠʝ (ʙʘʢʘʣʘʚʨʠʘʪ, ʤʘʛʠʩʪʨʘʪʫʨʘ, ʩʧʝʮʠʘʣʠʪʝʪ) ʫʚʝʣʠ-

ʯʠʪʩʷ ʩ 461 ʜʦ 661 ʯʝʣ., ʧʦ ʟʘʦʯʥʦʡ ʬʦʨʤʝ ï ʩ 165 ʜʦ 242 ʯʝʣ. ʇʨʠʸʤ ʥʘ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʴ çʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷ, ʛʦʨʥʦʝ ʜʝʣʦ, ʥʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦ ʠ ʛʝʦʜʝ-

ʟʠʷè ʧʦ ʦʯʥʦʡ ʬʦʨʤʝ ʚʦʟʨʘʩʪʘʝʪ ʩ 230 ʜʦ 265 ʯʝʣ. ʅʦʚʦʩʪʴʶ ʩʪʘʣ ʛʦʩʟʘʢʘʟ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʊʝʭʥʦʣʦʛʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚè ʚ ʯʘʩʪʠ 

ʜʨʘʛʦʮʝʥʥʳʭ ʢʘʤʥʝʡ ʠ ʠʟʜʝʣʠʡ ʶʚʝʣʠʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʆʪʜʝʣʴʥʳʝ ʚʫʟʳ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʄɻʈʀ-ʈɻɻʈʋ, ʚ ʤʠʨʦʚʦʤ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʠʛʨʳʚʘʶʪ ʢʘʢ ʧʦ ʮʝʥʝ ʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʝʛʦ ʢʘʯʝ-

ʩʪʚʫ. ʇʣʘʪʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʥʝʩʢʦʣʴʢʦ ʥʠʞʝ, ʯʝʤ ʈʋɼʅ, ʈɻʋ 

ʥʝʬʪʠ ʠ ʛʘʟʘ, ʄʀʉʠʉ (ʚ ʯʘʩʪʠ ʧʨʠʩʦʝʜʠʥʸʥʥʦʛʦ ʛʦʨʥʦʛʦ ʄɻɻʋ). ɺ 2016 ʛ. ʚ 

ʦʙʱʠʭ ʜʦʭʦʜʘʭ ʄɻʈʀ-ʈɻɻʈʋ ʧʣʘʪʘ ʟʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʞʠʚʘʥʠʝ ʚ ʦʙʱʝʞʠ-

ʪʠʠ ʩʦʩʪʘʚʣʷʣʘ ʜʦ 70 % (ʵʪʦ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʢʦʥʪʨʘʢʪʥʳʭ ʜʦ-

ʭʦʜʦʚ). 

ɺ ʄɻʈʀ-ʈɻɻʈʋ ʚʝʜʸʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʧʦ ʟʘʦʯʥʦʡ ʬʦʨʤʝ ʦʙʫʯʝʥʠʷ 

(ʪʘʙʣ. 2). ʊʘʢ, ʥʘ ʥʘʯʘʣʦ 2016 ʛ. ʠʤʝʣʦʩʴ 121 ʩʪʫʜʝʥʪ-ʟʘʦʯʥʠʢ. ʀʟ ʥʠʭ: ʩʧʝʮʠ-

ʘʣʠʪʝʪ ï 32 ʯʝʣ., ʙʘʢʘʣʘʚʨʠʘʪ ï 53 (ʠʟ ʥʠʭ 39 ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʅʝʬʪʝʛʘʟʦ-

ʚʦʝ ʜʝʣʦè, ʤʘʛʠʩʪʨʘʪʫʨʘ ï 36 ʯʝʣ. 
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ʊʘʙʣʠʮʘ 1. ʂʦʥʪʨʦʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʧʨʠʸʤʘ ʩʪʫʜʝʥʪʦʚ 

ʥʘ ʙʶʜʞʝʪʥʦʝ ʦʙʫʯʝʥʠʝ ʜʣʷ ʄɻʈʀ-ʈɻɻʈʋ ʥʘ 2016 ʠ 2017 ʛʦʜʳ 

ʅʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ɺʩʝʛʦ, ʯʝʣ. ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʯʥʦʝ ʦʙʫʯʝʥʠʝ 

2016 ʛ. 2017 ʛ. 2016 ʛ. 2017 ʛ. 

ɹʘʣʘʢʚʘʨʠʘʪ 

ʄʘʪʝʤʘʪʠʢʘ ʠ ʤʝʭʘʥʠʢʘ 19 15 19 15 

ʅʘʫʢʠ ʦ ɿʝʤʣʝ 70 104 60 72 

ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 10 35 ï 15 

ʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ 35 49 20 29 

ʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʠʨʦʜʦ-

ʫʩʪʨʦʡʩʪʚʦ 

28 44 18 19 

ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷ, ʛʦʨʥʦʝ ʜʝʣʦ, ʥʝʬʪʝʛʘ-

ʟʦʚʦʝ ʜʝʣʦ ʠ ʛʝʦʜʝʟʠʷ 

45 49 20 24 

ʊʝʭʥʦʣʦʛʠʷ ʣʸʛʢʦʡ (ʶʚʝʣʠʨʥʦʡ) ʧʨʦʤʳʣhʝʥ-

ʥʦʩʪʠ 

ï 31 ï 16 

ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʥʘʟʝʤʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ï 18 ï 18 

ʀʪʦʛʦ ʙʘʣʘʢʚʘʨʠʘʪ 207 345 137 208 

ʄʘʛʠʩʪʨʘʪʫʨʘ 

ʄʘʪʝʤʘʪʠʢʘ ʠ ʤʝʭʘʥʠʢʘ 10 10 10 10 

ʅʘʫʢʠ ʦ ɿʝʤʣʝ 44 50 24 50 

ʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 30 48 ï 18 

ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷ, ʛʦʨʥʦʝ ʜʝʣʦ, ʥʝʬʪʝʛʘ-

ʟʦʚʦʝ ʜʝʣʦ ʠ ʛʝʦʜʝʟʠʷ 

90 110 60 75 

ʊʝʭʥʦʣʦʛʠʷ ʣʸʛʢʦʡ (ʶʚʝʣʠʨʥʦʡ) ʧʨʦʤʳʣhʝʥ-

ʥʦʩʪʠ 

ï 25 ï 25 

ʕʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ 15 31 ï ï 

ʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʧʨʠʨʦʜʦ-

ʫʩʪʨʦʡʩʪʚʦ 

ï 10 ï 10 

ʀʪʦʛʦ ʤʘʛʠʩʪʨʘʪʫʨʘ 189 284 94 188 

ʉʧʝʮʠʘʣʠʪʝʪ 

ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷ, ʛʦʨʥʦʝ ʜʝʣʦ, ʥʝʬʪʝʛʘ-

ʟʦʚʦʝ ʜʝʣʦ ʠ ʛʝʦʜʝʟʠʷ 

305 334 230 265 

ʀʪʦʛʦ ʩʧʝʮʠʘʣʠʪʝʪ 305 334 230 265 

ɺʩʝʛʦ ʧʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ 701 963  
(137 %) 

461 661 

(143 %) 

 

ʀʥʦʩʪʨʘʥʮʳ ʫʯʠʪʳʚʘʶʪ ʬʘʢʪʦʨʳ ʢʦʥʢʫʨʝʥʪʥʦʩʪʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠ  ̫ʚ ʄɻʈʀ-ʈɻɻʈʋ: 1) ʩʦʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʩʪʫʜʝʥʪʦʚ ʥʘ ʦʜʥʦʛʦ ʧʨʝʧʦʜʘʚʘ-

ʪʝʣʷ ʛʦʨʘʟʜʦ ʚʳʰʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ: 1 ʢ 12 (ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʫʥʠʚʝʨʩʠʪʝ-

ʪʦʚ ʉʐɸ ʠ ɽʚʨʦʧʳ ʩʦʦʪʥʦʰʝʥʠʝ 1:25); 2) ʝʩʪʴ ʩʪʘʥʜʘʨʪʳ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘ-

ʥʠʷ ʠ ʧʨʦʧʠʩʘʥʳ ʜʠʩʮʠʧʣʠʥʳ, ʢʦʪʦʨʳʝ ʦʙʷʟʘʪʝʣʴʥʳ ʢ ʠʟʫʯʝʥʠʶ, ʘ ʪʘʢʞʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʩʣʦʚʠʷʤ ʦʙʫʯʝʥʠʷ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʚʳʧʫʩʢʥʠʢʦʚ; 3) ʠʤʝʶʪʩʷ 

ʩʚʦʠ ʬʘʢʪʦʨʳ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʫʟʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʄʦʩʢʚʝ; 4) 

ʄɻʈʀ-ʈɻɻʈʋ ʦʙʫʯʘʝʪ ʤʥʦʛʦ ʘʩʧʠʨʘʥʪʦʚ ʠ ʠʤʝʝʪ 6 ʜʝʡʩʪʚʫʶʱʠʭ ʚ 2016 ʛ. 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʩʦʚʝʪʦʚ ʧʦ ʫʯʸʥʳʤ ʩʪʝʧʝʥʷʤ ʢʘʥʜʠʜʘʪʦʚ ʠ ʜʦʢʪʦʨʦʚ ʥʘʫʢ; 

5) ʦʙʫʯʝʥʠʝ ʠʜʸʪ ʚ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʤ ʟʜʘʥʠʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʦʙʱʝʞʠʪʠʠ ʥʘ 

ʦʜʥʦʡ ʧʣʦʱʘʜʢʝ; 6) ʚʫʟ ʠʤʝʝʪ ʪʝʩʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʩʦ ʩʚʦʠʤʠ ʚʳʧʫʩʢʥʠʢʘʤʠ, 
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ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʷʭ ʧʦ ʚʩʝʡ ʈʦʩ-

ʩʠʠ (çʈʦʩʥʝʬʪʴè, çʅʦʨʠʣʴʩʢʠʡ ʥʠʢʝʣʴè, çɸʣʤʘʟʳ ʈʦʩʩʠʠè ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʚ 

ʩʪʨʘʥʘʭ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʦʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴ-

ʥʳʭ ʫʩʣʫʛ ʠʥʦʩʪʨʘʥʥʳʤ ʛʨʘʞʜʘʥʘʤ ʦʢʘʟʳʚʘʶʪ ʦʢʦʣʦ 100 ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʶʪʩʷ 2/3 ʚʩʝʭ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ, ʩʪʘʞʸʨʦʚ, ʘʩʧʠʨʘʥʪʦʚ 

ʠ ʪ. ʜ. [1, 23]. ʆʜʥʠʤ ʠʟ ʥʘʮʠʦʥʘʣʴʥʳʭ ʣʠʜʝʨʦʚ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʷʚʣʷʝʪʩʷ 

ʤʥʦʛʦʧʨʦʬʠʣʴʥʳʡ ʈʦʩʩʠʡʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʜʨʫʞʙʳ ʥʘʨʦʜʦʚ (ʈʋɼʅ), ʛʜʝ ʥʘ 

ʠʥʞʝʥʝʨʥʦʤ ʬʘʢʫʣʴʪʝʪʝ ʛʦʪʦʚʷʪ ʪʘʢʞʝ ʥʝʙʦʣʴʰʫʶ ʛʨʫʧʧʫ ʛʝʦʣʦʛʦʚ [22]. 

ʄɻʈʀ-ʈɻɻʈʋ ʪʘʢʞʝ ʥʘʭʦʜʠʪʩʷ ʚ ʯʠʩʣʝ ʪʘʢʠʭ çʤʝʞʜʫʥʘʨʦʜʥʳʭè ʚʫʟʦʚ. 

ʉ 2012 ʛ. ʚ ʄɻʈʀ-ʈɻɻʈʋ ʢʘʨʜʠʥʘʣʴʥʦ ʫʣʫʯʰʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʦʜʛʦʪʦʚ-

ʢʠ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ. ɹʳʣʘ ʚʚʝʜʝʥʘ ʜʦʣʞʥʦʩʪʴ ʧʨʦʨʝʢʪʦ-

ʨʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʧʦ ʨʘʙʦʪʝ ʩ ʠʥʦʩʪʨʘʥʥʳʤʠ ʩʪʫʜʝʥʪʘʤʠ ʠ ʘʩʧʠʨʘʥʪʘʤʠ. ɺ ʚʫʟʝ ʩʪʘʣ ʨʘ-

ʙʦʪʘʪʴ ɺ. ʉ. ʉʪʘʨʠʢʦʚ, ʢʘʜʨʦʚʳʡ ʜʠʧʣʦʤʘʪ ʄʀɼ ʈʌ ʩ ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʤ ʨʘʥ-

ʛʦʤ çʏʨʝʟʚʳʯʘʡʥʳʡ ʠ ʧʦʣʥʦʤʦʯʥʳʡ ʧʦʩʣʘʥʥʠʢ 1 ʢʣʘʩʩʘè (ʩ ʤʘʨʪʘ 2005 ʛ.) ʠ 

ʤʥʦʛʦʣʝʪʥʠʤ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʚ ʩʪʨʘʥʘʭ ɹʣʠʞʥʝʛʦ ʠ ʉʨʝʜʥʝʛʦ ɺʦʩʪʦʢʘ. ɺ 

2002ï2007 ʛʛ. ʩʣʫʞʠʣ ʇʦʩʣʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ɻʘʡʘʥʝ, ʊʨʠʥʠʜʘʜʝ ʠ 

ʊʦʙʘʛʦ, ʘ ʜʘʣʝʝ ï ʚ ɼʝʧʘʨʪʘʤʝʥʪʝ ʧʦ ʨʘʙʦʪʝ ʩ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʘʤʠ ʄʀɼ ʈʌ. 

ɺ ʵʪʦʤ ʤʝʥʝʜʞʝʨʝ ɼʝʧʘʨʪʘʤʝʥʪʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʩʦ-

ʪʨʫʜʥʠʯʝʩʪʚʫ ʧʨʦʷʚʣʷʝʪʩʷ ʩʠʣʴʥʘʷ ʰʢʦʣʘ ʥʝ ʪʦʣʴʢʦ ʜʠʧʣʦʤʘʪʘ, ʥʦ ʠ ʧʝʜʘʛʦ-

ʛʘ, ʧʦʥʠʤʘʶʱʝʛʦ ʧʩʠʭʦʣʦʛʠʶ ʤʦʣʦʜʦʛʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʯʝʣʦʚʝʢʘ.  

ʉʪʨʘʪʝʛʠʷ ʵʪʦʡ ʨʘʙʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ çʂʦʥʮʝʧʮʠʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʣʠʪʠʢʠ ʈʌ ʚ ʦʙʣʘʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʟʘʨʫʙʝʞ-

ʥ ʭr ʩʪʨʘʥ ʚ ʨʦʩʩʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭè (2002 ʛ.) ʠ ʫʢʘʟʘ-

ʥʠʷʤʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ.  

ʉʨʝʜʠ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɻʈʀ-

ʈɻɻʈʋ: 1) ʤʦʥʠʪʦʨʠʥʛ ʤʠʨʦʚʳʭ ʪʝʥʜʝʥʮʠʡ ʚ ʥʘʫʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ, ʠʟʫʯʝʥʠʝ 

ʠ ʦʩʚʦʝʥʠʝ ʧʝʨʝʜʦʚʦʛʦ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ; 2) ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʷ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ; 3) ʧʨʝʟʝʥʪʘʮʠʠ ʜʦʩʪʠʞʝʥʠʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪʘ ʚ ʥʘʫʢʝ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚʳʩʪʘʚ-

ʢʘʭ, ʢʦʥʢʫʨʩʘʭ; 4) ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ ʟʘ 

ʨʫʙʝʞʦʤ; 5) ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʘʢʘʜʝʤʠʯʝʩʢʠʝ ʦʙʤʝʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫ-

ʜʝʥʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʨʫʙʝʞʥʳʭ ʩʪʘʞʠʨʦʚʦʢ ʠ ʫʯʝʙʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʘʢʪʠʢ; 6) ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʠʸʤʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪ ʠ ʦʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫ-

ʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʢʫʨʩʘʭ ʧʦʚʳʰʝ-

ʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ; 7) ʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʤʫʣʴʪʠʷʟʳʢʦʚʦʡ ʠ ʤʫʣʴ-

ʪʠʢʫʣʴʪʫʨʥʦʡ ʩʨʝʜʳ ʜʣʷ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  
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ʊʘʙʣʠʮʘ 2. ʇʨʠʸʤ ʩʪʫʜʝʥʪʦʚ ʚ ʄɻʈʀ-ʈɻɻʈʋ ʥʘ ʟʘʦʯʥʦʝ ʦʙʫʯʝʥʠʝ ʚ 2015/2016 ʛʦʜʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ ʠ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ (ʜʘʥʥʳʝ ʥʘ ʥʘʯʘʣʦ 2016 ʛ.) 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ 

ʇʦʜʘʥʦ  

ʟʘʷʚʣʝʥʠʡ 

ʇʨʠʥʷʪʦ,  

ʚʩʝʛʦ 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʨʠʥʷʪʦ ʥʘ ʦʙʫʯʝʥʠʝ: 

ʟʘ ʩʯʸʪ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ ʧʦ ʜʦʛʦʚʦʨʘʤ ʦʙ 

ʦʢʘʟʘʥʠʠ ʧʣʘʪʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʩʣʫʛ 

ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ 

ʙʶʜʞʝʪʘ ʩʫʙʲ-

ʝʢʪʘ ʈʌ 

ʤʝʩʪʥʦʛʦ 

ʙʶʜʞʝʪʘ 

1 2 3 4 5 6 7 

ʇʨʦʛʨʘʤʤʳ ʙʘʢʘʣʘʚʨʠʘʪʘ ï ʚʩʝʛʦ 195 102 49 ï ï 53 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

01.03.02 ï ʇʨʠʢʣʘʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʠʥʬʦʨʤʘʪʠʢʘ 

 

ï 

 

ï 

 

ï 

 

ï 

 

ï 

 

ï 

05.03.01 ï ɻʝʦʣʦʛʠʷ ï ï ï ï ï ï 

05.03.06 ï ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ï ï ï ï ï ï 

09.03.02 ï ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ï ï ï ï ï ï 

09.03.03 ï ʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘ 29 13 13 ï ï ï 

20.03.01 ï ʊʝʭʥʦʩʬʝʨʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ï ï ï ï ï ï 

21.03.01 ï ʅʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦ 98 64 25 ï ï 39 

23.03.02 ï ʅʘʟʝʤʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʣʝʢʩʳ 

ï ï ï ï ï ï 

29.03.04 ï ʊʝʭʥʦʣʦʛʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘ-

ʪʝʨʠʘʣʦʚ 

ï ï ï ï ï ï 

38.03.01 ï ʕʢʦʥʦʤʠʢʘ 21 11 ï ï ï 11 

38.03.02 ï ʄʝʥʝʜʞʤʝʥʪ 44 13 11 ï ï 2 

38.03.03 ï ʋʧʨʘʚʣʝʥʠʝ ʧʝʨʩʦʥʘʣʦʤ 3 1 ï ï ï 1 

ʇʨʦʛʨʘʤʤʳ ʩʧʝʮʠʘʣʠʪʝʪʘ ï ʚʩʝʛʦ 210 85 53 ï ï 32 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: 

21.05.01 ï ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʜʝʟʠʷ 

 

1 

 

1 

 

ï 

 

ï 

 

ï 

 

1 

21.05.02 ï ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷ 81 37 19 ï ï 18 

21.05.03 ï ʊʝʭʥʦʣʦʛʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ 70 21 13 ï ï 8 

21.05.04 ï ɻʦʨʥʦʝ ʜʝʣʦ 58 26 21 ï ï 5 

21.05.05 ï ʌʠʟʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʛʦʨʥʦʛʦ ʠʣʠ ʥʝʬʪʝʛʘ-

ʟʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ï ï ï ï ï ï 
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ʅʘʠʤʝʥʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ, ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʠ 

ʇʦʜʘʥʦ  

ʟʘʷʚʣʝʥʠʡ 

ʇʨʠʥʷʪʦ,  

ʚʩʝʛʦ 

ɺ ʪʦʤ ʯʠʩʣʝ ʧʨʠʥʷʪʦ ʥʘ ʦʙʫʯʝʥʠʝ: 

ʟʘ ʩʯʸʪ ʙʶʜʞʝʪʥʳʭ ʘʩʩʠʛʥʦʚʘʥʠʡ ʧʦ ʜʦʛʦʚʦʨʘʤ ʦʙ 

ʦʢʘʟʘʥʠʠ ʧʣʘʪʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʩʣʫʛ 

ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ 

ʙʶʜʞʝʪʘ ʩʫʙʲ-

ʝʢʪʘ ʈʌ 

ʤʝʩʪʥʦʛʦ 

ʙʶʜʞʝʪʘ 

1 2 3 4 5 6 7 

ʇʨʦʛʨʘʤʤʳ ʤʘʛʠʩʪʨʘʪʫʨʳ ï ʚʩʝʛʦ 121 56 20 ï ï 36 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

05.04.01 ï ɻʝʦʣʦʛʠʷ 

 

ï 

 

ï 

 

ï 

 

ï 

 

ï 

 

ï 

05.04.06 ï ʕʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ï ï ï ï ï ï 

21.04.01 ï ʅʝʬʪʝʛʘʟʦʚʦʝ ʜʝʣʦ 105 41 20 ï ï 21 

29.04.04 ï ʊʝʭʥʦʣʦʛʠʷ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘ-

ʪʝʨʠʘʣʦʚ 

2 1 ï ï ï 1 

08.04.01 ï ʉʪʨʦʠʪʝʣʴʩʪʚʦ 2 1 ï ï ï 1 

38.04.01 ï ʕʢʦʥʦʤʠʢʘ 12 11 ï ï ï 11 
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3. ʀʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʠʨʦʚʦʛʦ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʄʠʨʦʚʦʡ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʙʠʟʥʝʩ ʧʝʨʝʜ ʣʠʮʦʤ ʥʦʚʳʭ ʛʣʦʙʘʣʴʥʳʭ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʛʨʦʟ. [2, 3]. ʇʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʨʘʟʚʠʚʘʶʱʝʤʩʷ 

ʤʠʨʝ ʫʭʫʜʰʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʚʳʛʦʜʥʳʭ ʧʨʦʝʢʪʦʚ. ʅʦʚʳʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʪʨʝ-

ʙʦʚʘʥʠʷ ʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʜʚʠʛʘʝʪ ʫʭʫʜʰʘʶʱʘʷʩʷ ʵʢʦʣʦʛʠʷ ɿʝʤʣʠ. ɺ ʤʠʨʝ 

ʦʩʦʙʦ ʟʥʘʯʠʤʘ ʥʝʬʪʴ ʢʘʢ ʮʝʥʥʦʝ ʩʳʨʴʝ, ʥʦ ʥʝʬʪʴ ï ʣʠʰʴ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʤʥʦʛʦ-

ʦʙʨʘʟʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʜʨ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʥʝʬʪʝʛʘʟʦʚʳʡ ʙʠʟʥʝʩ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʣʠʰʴ ʢʘʢ ʯʘʩʪʴ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʙʠʟʥʝʩʘ. ɺ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʨʠʩʢʦʚ 

ʜʣʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ ʥʝʜʦʩʪʘʪʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ 

ʧʨʦʯʥʦ ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʝʝ ʤʝʩʪʦ, ʧʨʠʯʸʤ ʯʠʩʣʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʠʩ-

ʧʳʪʳʚʘʶʱʠʭ ʜʘʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʨʘʩʪʸʪ [2, 3, 12, 15]. ʅʦʚʳʝ ʢʨʫʧʥʳʝ ʨʫʜʥʠʢʠ 

ʠʥʪʝʥʩʠʚʥʦ ʩʦʟʜʘʶʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʄʝʢʩʠʢʠ, ʏʠʣʠ, ʇʝʨʫ, ɹʨʘʟʠʣʠʠ, ʂʦʣʫʤ-

ʙʠʠ ʠ ɸʨʛʝʥʪʠʥʳ, ʧʦʩʢʦʣʴʢʫ ʚ ʃʘʪʠʥʩʢʫʶ ɸʤʝʨʠʢʫ ʠʥʚʝʩʪʠʨʫʝʪʩʷ ʜʦ ʯʝʪʚʝʨʪʠ 

ʩʨʝʜʩʪʚ, ʚʳʜʝʣʷʝʤʳʭ ʚ ʤʠʨʝ ʥʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʫ. ʊʘʢʠʝ ʤʠʨʦʚʳʝ ʟʘʪʨʘʪʳ ʩʦ-

ʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 18ï20 ʤʣʨʜ. ʜʦʣ. ʉʐɸ [15, 25]. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʠʜʸʪ ʚ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ: 1) ʘʜʘʧʪʘʮʠʷ ʢ ʥʫʞʜʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ; 

2) ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʣʫʯʰʝʛʦ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ. 

ɺʘʞʥʦ ʜʣʷ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʯʪʦ 10ï12 ʠʶʥʷ 2012 ʛʦʜʘ ʚʦ ʌʨʘʡʙʫʨʛʝ 

(ɻʝʨʤʘʥʠʷ) ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ ʆʆʅ ʩʦʩʪʦʷʣʩʷ ʧʝʨʚʳʡ ɺʩʝʤʠʨʥʳʡ ʬʦʨʫʤ 

ʨʝʩʫʨʩʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ ʧʦ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ (WFURS). ʀʥʠʮʠʘʪʦʨʘ-

ʤʠ ʫʯʨʝʞʜʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʛʦ ʌʦʨʫʤʘ ʚʳʩʪʫʧʠʣʠ ʜʚʘ ʩʪʘʨʝʡʰʠʭ ʛʦʨ-

ʥʳʭ ʚʫʟʘ ï ʌʨʘʡʙʫʨʛʩʢʘʷ ʛʦʨʥʘʷ ʘʢʘʜʝʤʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʚ 1765 ʛ., ʠ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʫʯʨʝʞʜʸʥʥʳʡ ʚ 1773 ʛ. 

(ʩʝʡʯʘʩ ï ʅʘʮʠʦʥʘʣʴʥʳʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʫʥʠʚʝʨʩʠʪʝʪ çɻʦʨʥʳʡè ï ʅʄʉʋ 

çɻʦʨʥʳʡè). ɺ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʫʯʨʝʞʜʝʥʠʶ ʌʦʨʫʤʘ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 58 ʫʥʠʚʝʨ-

ʩʠʪʝʪʦʚ, ʛʦʪʦʚʷʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʳʨʴʝʚʳʭ ʦʪʨʘʩʣʝʡ ʚ 39 ʩʪʨʘʥʘʭ ʤʠʨʘ, ʚʢʣʶʯʘʷ 

ʄɻʈʀ-ʈɻɻʈʋ. ʆʙʩʫʞʜʘʣʠʩʴ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʳʭ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʤʝʥʘ 

ʦʧʳʪʦʤ ʠ ʩʪʘʞʠʨʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʜʨ.  

ɺ ʢʦʥʮʝ ʩʝʥʪʷʙʨʷ 2016 ʛ. ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʚ çɻʦʨʥʦʤè ʧʨʦʰʸʣ ʦʯʝʨʝʜ-

ʥʦʡ ʌʦʨʫʤ çWFURSè. ɻʣʘʚʥʳʤ ʚʦʧʨʦʩʦʤ ʧʨʦʛʨʘʤʤʳ ʩʪʘʣʦ ʦʙʩʫʞʜʝʥʠʝ ʠʥʠ-

ʮʠʘʪʠʚʳ çɻʦʨʥʦʛʦè ʧʦ ʩʦʟʜʘʥʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʢʦʤʧʝʪʝʥʮʠʡ ʚ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ. ʎʝʥʪʨ ʙʫʜʝʪ ʧʨʦʚʦ-

ʜʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʘʪʪʝʩʪʘʮʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʤʠʥʝʨʘʣʴʥʦ-

ʩʳʨʴʝʚʦʤ ʢʦʤʧʣʝʢʩʝ, ʝʛʦ ʘʢʢʨʝʜʠʪʘʮʠʷ ʚ ʙʫʜʫʱʝʤ ʩʪʘʥʝʪ ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ ʛʦʨʥʦʛʦ ʠʥʞʝʥʝʨʘ. ʅʘ ʬʦʨʫʤʝ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ 

ʧʦ ʩʦʟʜʘʥʠʶ ʎʝʥʪʨʘ ʢʦʤʧʝʪʝʥʮʠʡ. ɺ ʥʝʸ ʚʦʰʣʦ 12 ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʚʝʜʫʱʠʭ ʨʝ-

ʩʫʨʩʥʳʭ ʚʫʟʦʚ ʤʠʨʘ. ɺ ʠʭ ʟʘʜʘʯʫ ʚʦʡʜʫʪ ʧʝʨʝʛʦʚʦʨʳ ʩ ʨʫʢʦʚʦʜʩʪʚʦʤ ʖʅɽʉʂʆ 

ʠ ʚʳʨʘʙʦʪʢʘ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʥʦʨ-

ʤʘʪʠʚʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʩʪʘʚʘ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ ʚʦ-

ʧʨʦʩʦʚ. ɺ ʭʦʜʝ ʚʪʦʨʦʛʦ ʜʥʷ ʜʝʣʝʛʘʪʳ WFURS ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʚ ʩʝʢʮʠʦʥʥʳʭ 
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ʟʘʩʝʜʘʥʠʷʭ ʥʘ ʪʘʢʠʝ ʪʝʤʳ ʢʘʢ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʛʦʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʫʩʪʦʡʯʠ-

ʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʛʣʫʙʦʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʪʚʝʪ-

ʩʪʚʝʥʥʦʩʪʴ ʢʦʤʧʘʥʠʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʩʝʢʪʦʨʘ, ʥʦʚʳʝ ʚʳʟʦʚʳ ʜʣʷ ʨʝ-

ʩʫʨʩʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ [http://www.iagorny.ru/novosti/201609]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʨʝʰʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 30 ʜʝʢʘʙʨʷ 2009 ʛ. ˉ 1136 

çʩʧʝʮʠʘʣʠʪʝʪè ʩʦʭʨʘʥʝʥ ʜʣʷ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʭ, ʛʦʨʥʳʭ ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʧʨʦʬʝʩʩʠʡ.  

ʇʦ ʤʥʝʥʠʶ ʨʝʢʪʦʨʘ çɻʦʨʥʦʛʦè ɺ. ʃʠʪʚʠʥʝʥʢʦ, ʚʥʝʜʨʝʥʠʝ ɹʦʣʦʥʩʢʦʡ ʩʠ-

ʩʪʝʤʳ ʥʘ ʛʦʨʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʥʝ ʧʨʠʥʝʩʣʦ ʥʠʢʘʢʦʛʦ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʵʬʬʝʢ-

ʪʘ, ʥʦ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʦ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ. ʊʝʭʥʠʯʝʩʢʠʡ ʜʠʨʝʢ-

ʪʦʨ ʢʦʤʧʘʥʠʠ çNord Stream AGè ʉ. ʉʝʨʜʶʢʦʚ, ʧʨʠʥʠʤʘʚʰʠʡ ʫʯʘʩʪʠʝ ʚ ʬʦʨʫʤʝ, 

ʧʦʜʯʝʨʢʥʫʣ, ʯʪʦ ʙʘʢʘʣʘʚʨʳ ï ʵʪʦ, ʧʦ ʩʫʪʠ, çʧʦʣʫʬʘʙʨʠʢʘʪ, ʩ ʢʦʪʦʨʳʤ ʥʫʞʥʦ 

ʜʦʣʛʦ ʠ ʧʣʦʜʦʪʚʦʨʥʦ ʨʘʙʦʪʘʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʚʝʩʪʠ ʝʛʦ ʜʦ ʫʤʘè. ʇʦʪʦʤʫ, 

ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʟʚʘʥʠʝ ʠʥʞʝʥʝʨʘ ʚʳʧʫʩʢʥʠʢ ʧʦʩʣʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʨʘʙʦʪʳ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʣʞʝʥ ʧʨʦʡʪʠ ʢʫʨʩʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʠ ʩʜʘʪʴ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʢʟʘʤʝʥʳ. ɺ ʩʣʫʯʘʝ ʫʩʧʝʭʘ ʝʛʦ ʜʘʥʥʳʝ ʚʥʦʩʷʪʩʷ ʚ ʝʜʠʥʳʡ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ. ʀʥʞʝʥʝʨʳ, ʯʴʠ ʬʘʤʠʣʠʠ ʪʘʤ ʬʠʛʫʨʠʨʫʶʪ, ʧʦʣʫʯʘʶʪ ʧʨʠ-

ʟʥʘʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘ ʨʫʙʝʞʦʤ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʦʟʜʘʸʪʩʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ 

ʎʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ. 

ɺ ʯʘʩʪʠ ʩʝʨʪʠʬʠʢʘʮʠʠ ʠʥʞʝʥʝʨʦʚ-ʛʝʦʣʦʛʦʚ ʚʩʪʘʸʪ ʧʨʦʙʣʝʤʘ ʫʯʘʩʪʠʷ 

ʄɻʈʀ-ʈɻɻʈʋ ʚ ʨʘʙʦʪʝ ʵʪʦʛʦ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ. 

ɺ ʮʝʣʦʤ ʫʯʨʝʞʜʝʥʠʝ çWFURSè ʠʤʝʝʪ ʜʣʷ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ (ʠ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʛʦ) ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʣʴʰʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ. ʀʤʝʥʥʦ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ 

ʫʯʘʩʪʥʠʢʠ ʌʦʨʫʤʘ ʠʟ ʨʘʟʥʳʭ ʩʪʨʘʥ ʤʦʛʫʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʧʝʨʝʜʦʚʳʤ ʦʧʳʪʦʤ, ʢʦ-

ʦʨʜʠʥʠʨʦʚʘʪʴ ʨʘʙʦʪʳ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʦʙʤʝʥ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʝ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ (ʦʩʦʙʝʥʥʦ ʘʥʛʣʦʷʟʳʯʥʳʝ), ʨʝʰʘʪʴ ʘʢʪʫʘʣʴʥʳʝ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʘʢʪʫʘʣʠʟʠʨʦʚʘʪʴ ʫʯʝʙʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʥʦʚʳʭ ʢʘʜʨʦʚ ʠ ʜʨ.  

4. ɼʚʘ ʘʩʧʝʢʪʘ ʚʳʩʰʝʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ, ʛʦʨʥʦʤʫ ʠ ʥʝʬʪʝʛʘʟʦʚʦʤʫ ʚʳʩʰʝʤʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʚ ʄɻʈʀ-ʈɻɻʈʋ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʜʚʘ ʘʩʧʝʢ-

ʪʘ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

1. ʆʙʫʯʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʛʨʘʞʜʘʥ 

ʇʝʨʝʜ ʥʝʬʪʷʥʳʤʠ ʠ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʤʠ ʢʦʤʧʘʥʠʷʤʠ ʈʦʩʩʠʠ ʩʪʦʷʪ ʜʚʦʡ-

ʩʪʚʝʥʥʳʝ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʨʘʪʝʛʠʠ: 1) ʚʳʭʦʜ ʥʘ ʤʠʨʦʚʳʝ ʨʳʥʢʠ ʪʦ-

ʚʘʨʦʚ ʠ ʫʩʣʫʛ; 2) ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʥʘʨʘʩʪʘʶʱʠʡ ʵʢʩʧʘʥʩʠʠ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʥʢʫ-

ʨʝʥʪʦʚ, ʠʤʝʶʱʠʭ ʣʫʯʰʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ [10, 12, 13, 21]. ɺʘʞʥʦ ʫʯʠ-

ʪʳʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʪʘʢʦʛʦ ʙʠʟʥʝʩʘ ʚ ɸʚʩʪʨʘʣʠʠ, ʂʘʥʘʜʝ ʠ ʉʐɸ ʢʘʢ ʢʨʫʧʥʳʭ 

ʜʦʙʳʚʘʶʱʠʭ ʩʪʨʘʥ ʤʠʨʘ [3, 19, 26]. ʀʤʝʥʥʦ ʵʪʦ ʜʦʣʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʧʦʜ-

ʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʛʝʦʣʦʛʠʠ ʠ ʛʦʨʥʦʤʫ ʜʝʣʫ. 

ɺ ʩʝʥʪʷʙʨʝ 2016 ʛ. ʚʧʝʨʚʳʝ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʤʝʞʚʫʟʦʚʩʢʦʤʫ ʦʙʤʝʥʫ 

ʄɻʈʀ-ʈɻɻʈʋ ʦʪʧʨʘʚʠʣ 14 ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʥʘ ʩʪʘʞʠʨʦʚʢʫ ʚ ʃʷʦʥʠʥ-

ʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʂʅʈ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʵʪʠ ʦʙʫʯʘʶʱʠʝʩʷ ʧʦʣʫ-
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ʯʘʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʨʪʠʬʠʢʘʪ ʦ ʧʨʦʭʦʞʜʝʥʠʠ ʠʤʠ ʩʪʘʞʠʨʦʚʢʠ ʧʦ ʚʳʙʨʘʥʥʳʤ 

ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ ʩʦ ʟʥʘʥʠʝʤ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʘ.  

2. ʆʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʘʱʠʭʩʷ 

ɺ ʨʘʟʚʠʚʘʶʱʝʤʩʷ ʤʠʨʝ ɸʟʠʠ, ɸʬʨʠʢʠ, ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ ʧʦʧʫʣʷʨʥʦʩʪʴ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʢʪʠʚʠʟʘʮʠʝʡ 

ʨʘʟʚʠʪʠʷ ʩʳʨʴʝʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʊʘʢ, ʚ 2010 ʛ. ʚ ʥʘʰʝʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʦʙʫʯʘʣʦʩʴ 

432 ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʘ, ʚ 2013 ʛ. ʠʭ ʩʪʘʣʦ 532 ʯʝʣʦʚʝʢ. ʅʦʚʳʝ ʜʘʥʥʳʝ 

2016 ʛ. ʧʨʠʚʦʜʷʪʩʷ ʚ ʪʘʙʣ. 3.  

ʊʘʙʣʠʮʘ 3. ʏʠʩʣʝʥʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭʩʷ ʄɻʈʀ-ʈɻɻʈʋ  

ʚ 2016ï2017 ʫʯʝʙʥʦʤ ʛʦʜʫ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ʦʙʫʯʝʥʠʷ ʥʘ 1 ʦʢʪʷʙʨʷ 2016 ʛ. 

ʇʨʦʛʨʘʤʤʘ ʦʙʫʯʝʥʠʷ ɺʩʝʛʦ 
ʌʦʨʤʘ ʦʙʫʯʝʥʠʷ 

ɻʦʩ. ʣʠʥʠʷ ɹʶʜʞʝʪ ʂʦʥʪʨʘʢʪ 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʥɹʳʝ ʧʨʦ-

ʛʨʘʤʤʳ ʧʦʩʪʫʧʘʶʱʠʤ 

32 0 0 32 

ɹʘʢʘʣʘʚʨʳ 373 51 77 245 

ʉʧʝʮʠʘʣʠʩʪʳ 332 19 173 140 

ʄʘʛʠʩʪʨʳ 49 12 15 22 

ɸʩʧʠʨʘʥʪʳ 23 9 0 14 

ɼʦʢʪʦʨʘʥʪʳ 0 0 0 0 

ɺʇʆ (ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʬʠʣʠʘʣ ʄɻʈʀ-ʈɻɻʈʋ) 26 0 0 26 

ʉʇʆ (ʉʪʘʨʦʦʩʢʦʣʴʩʢʠʡ ʬʠʣʠʘʣ ʄɻʈʀ-ʈɻɻʈʋ) 51 0 31 20 

ʋʯʘʱʠʝʩʷ ʚ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʦʪʧʫʩʢʘʭ 27    

ʀʊʆɻʆ ʩʪʫʜʝʥʪʳ 913 91 296 499 

ʉʪʘʞʸʨʳ (ʚ ʪ. ʯ. ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ) 3 0 2 1 

ʀʊʆɻʆ 916 91 298 500 
 

ʆʙʫʯʘʶʱʠʝʩʷ ʚ ʄɻʈʀ-ʈɻɻʈʋ ʠʥʦʩʪʨʘʥʮʳ ʧʨʝʜʩʪʘʚʣʷʶʪ 53 ʩʪʨʘʥʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ 11 ʩʪʨʘʥ ʙʣʠʞʥʝʛʦ (ɹɿ) ʠ 42 ï ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ (ɼɿ). ɺ ʢʦʣʠʯʝʩʪʚʝʥ-

ʥʦʤ ʦʪʥʦʰʝʥʠʠ ʠʟ 916 ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ï 77 % ʠʟ ɹɿ ʠ 23 % ʠʟ ɼɿ. ɺ ʣʠ-

ʜʝʨʘʭ ʩʪʨʘʥʳ ï ʊʫʨʢʤʝʥʠʩʪʘʥ, ʂʘʟʘʭʩʪʘʥ, ʋʟʙʝʢʠʩʪʘʥ, ʂʠʪʘʡ, ɸʥʛʦʣʘ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʟʘʜʘʯʠ ʚʳʩʰʝʡ ʰʢʦʣʳ ʈʦʩʩʠʠ ʪʨʝʙʫʶʪ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦ-

ʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʦʙʫʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ. ɿʘʪʨʘʪʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʠʥʦ-

ʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʜʦʣʞʥʳ ʙʳ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʰʝ (ʜʦ 15 %), 

ʯʝʤ ʜʣʷ ʛʨʘʞʜʘʥ ʈʦʩʩʠʠ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʙʶʜʞʝʪʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʠʭ 

ʟʘʪʨʘʪ ʚʳʨʘʟʠʪʩʷ ʚ ʫʩʠʣʝʥʠʠ ʧʨʝʩʪʠʞʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʨʦʣʠ ʈʦʩʩʠʠ ʚ ʤʠʨʝ, 

ʨʘʩʰʠʨʝʥʠʠ ʧʦʩʪʘʚʦʢ ʠʟ ʩʪʨʘʥʳ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʚ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʠ ʜʨ. [11, 13].  

ʂ ʩʦʞʘʣʝʥʠʶ, ʯʠʩʣʝʥʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʫʯʘʱʠʭʩʷ ʚ ʈʦʩʩʠʠ ʨʘʩʪʸʪ ʤʝʜʣʝʥ-

ʥʝʝ, ʯʝʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʙʱʝʤʠʨʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʪʫʜʝʥʪʦʚ. ʊʘʢ, ʩ 1990/1991 ʛ. 

ʧʦ 2011/2012 ʛ.: ʦʙʱʝʤʠʨʦʚʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʚʳʨʦʩʣʘ ʚ 3,6 

ʨʘʟʘ, ʘ ʯʠʩʣʝʥʥʦʩʪʴ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ, ʦʙʫʯʘʚʰʠʭʩʷ ʚ ʚʫʟʘʭ ʈʌ ʚ 1,8 ʨʘʟʘ. ʀ 

ʵʪʦ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʢʦʥʪʨʘʢʪʥʦʡ ʦʧʣʘʪʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ 

ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʨʘʥʘʤʠ ɸʊʈ, ʉʐɸ ʠ ɿʘʧʘʜʥʦʡ ɽʚʨʦʧʦʡ. [1, 4, 16, 23]. 
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5. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʘʩʧʝʢʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ  

ʂʘʯʝʩʪʚʦ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦ-ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʤʘʩʰʪʘʙʦʚ ʥʘʮʠʦ-

ʥʘʣʴʥʦʡ ʥʘʫʢʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʳʭ ʩʚʷʟʝʡ.  

ʇʦʩʣʝ 2000 ʛ. ʫʜʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʬʝʨʫ ʅʀʆʂʈ ʚ ʈʦʩʩʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ɺɺʇ ( %) ʚ 2ï3 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ ʚ ʧʨʦʤʳʰʣʝʥʥʦ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 

(ʪʘʙʣ. 4). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʨʘʥ ʥʘ 2/3 ʩʬʝʨʘ ʧʨʠʢʣʘʜʥʳʭ (ʦʪʨʘʩʣʝʚʳʭ) ʅʀʆʂʈ 

ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʸʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ. ɹʦʣʝʝ ʧʦʣʦʚʠʥʳ ʬʠʥʘʥ-

ʩʠʨʫʝʤʳʭ ʠʟ ʙʶʜʞʝʪʘ ʈʌ ʅʀʆʂʈ ʦʪʥʦʩʷʪʩʷ ʢ çʚʦʝʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤè. ɼʣʷ 

ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʩʝʢʨʝʪʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʫʙʣʠʢʘʮʠ-

ʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ.  

ʊʘʙʣʠʮʘ 4. ɼʝʩʷʪʴ ʩʪʨʘʥ ʤʠʨʘ ʩ ʥʘʠʚʳʩʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʅʀʆʂʈ ʚ 2015 ʛ. 

ʉʪʨʘʥʳ 

ɺʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ 

ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ 

ɸʩʩʠʛʥʦʚʘʥʠʷ ʥʘ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʠʟ 

ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ 

ʀʩʩʣʝʜʦʚʘʪʝʣʠ (ʚ ʵʢ-

ʚʠʚʘʣʝʥʪʝ ʧʦʣʥʦʡ 

ʟʘʥʷʪʦʩʪʠ, ʯʝʣ.-ʣʝʪ) 

ɺʩʝʛʦ, ʤʣʥ. 

ʜʦʣʣ. ʉʐɸ 

ɺ % ʢ 

ɺɺʇ 

ɺʩʝʛʦ, ʤʣʥ. 

ʜʦʣʣ. ʉʐɸ 

ɺ % ʢ 

ɺɺʇ 
ɺʩʝʛʦ 

ʅʘ 10000 

ʟʘʥʷʪʳʭ ʚ 

ʵʢʦʥʦʤʠʢʝ 

1. ʀʟʨʘʠʣʴ 11032,9 4,21 1644,1 0,63 63728 174 

2. ʂʦʨʝʷ ʖ. 68937,0 4,15 19933,5 1,20 321842 128 

3. ʗʧʦʥʠʷ 160246,6 3,47 34679,3 0,75 660489 102 

4. ʌʠʥʣʷʥʜʠʷ 7175,6 3,31 2166,3 1,00 39196 157 

5. ʐʚʝʮʠʷ 14151,3 3,30 3575,3 0,83 62294 133 

6. ɼʘʥʠʷ  7513,4 3,06 2538,8 1,03 40858 149 

7. ʐʚʝʡʮʘʨʠʷ 13251,4 2,96 3898,1 0,87 35950 75 

8. ɸʚʩʪʨʠʷ 11282,2 2,95 3066,3 0,80 39923 94 

9. ɻʝʨʤʘʥʠʷ 100991,4 2,85 31961,8 0,90 360365 85 

10. ʉʐɸ 456977,0 2,73 132477,0 0,79 1265064 87 

ʉʇʈɸɺʆʏʅʆ 

ʂʠʪʘʡ 336495,4 2,08 é é 1484040 19 

ʈʦʩʩʠʷ 44442,9 1,19 34570,8 0,92 444865 66 
ʀʩʪʦʯʥʠʢ. ʅʘʫʢʘ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ ʈʦʩʩʠʠ. 2015: ʢʨʘʪ. ʩʪʘʪ. ʩʙ. // ʄ.: ʀʇʈɸʅ ʈɸʅ, ʅɸʋʂɸ, 2015, ʩ. 

78ï80 [14]. 

ʉʧʝʮʠʬʠʢʘ ʨʦʩʩʠʡʩʢʠʭ ʅʀʆʂʈ ʚ ʠʭ ʙʦʣʴʰʦʡ ʤʠʣʠʪʘʨʠʟʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ 

ʠʟ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʜʦ 60 % ʬʠʥʘʥʩʠʨʫʝ-

ʤʳʭ ʠʟ ʙʶʜʞʝʪʘ ʈʌ ʅʀʆʂʈ ʦʪʥʦʩʷʪʩʷ ʢ çʚʦʝʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤè. [ʌʝʜʝ-

ʨʘʣʴʥʦʝ ʢʘʟʥʘʯʝʡʩʪʚʦ / ɽʞʝʛʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩʨʝʜʩʪʚ, ʚʳʜʝʣʝʥʥʳʭ ʠʟ ʬʝʜʝ-

ʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʅʀʆʂʈ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʠ // ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʦʪʯʸʪ. ʄ.: 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʮʝʥʪʨ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ɼʝʢʘʙʨʴ 

2014, ʩ. 10]. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʩʝʢʨʝʪʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʨʝʟʢʦ ʦʛʨʘʥʠʯʠ-

ʚʘʝʪ ʧʫʙʣʠʢʘʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ. ɼʣʷ ʪʘʢʠʭ ʨʝʡʪʠʥʛʦʚ ʣʫʯʰʝ ʙʳ ʫʯʠʪʳʚʘʪʴ ʥʝ 

ʞʫʨʥʘʣʴʥʳʝ ʩʪʘʪʴʠ, ʘ ʙʦʣʝʝ ʚʝʩʦʤʳʝ ʟʘʱʠʱʸʥʥʳʝ ʧʘʪʝʥʪʳ.  

ʇʦʢʘʟʘʪʝʣʴʥʳ ʜʘʥʥʳʝ ʪʘʙʣ. 5. 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

26 

ʊʘʙʣʠʮʘ 5. ɺʘʣʦʚʳʡ ʚʥʫʪʨʝʥʥʠʡ ʧʨʦʜʫʢʪ, ʨʘʩʭʦʜʳ ʥʘ ʥʘʫʢʫ ʠ ʥʘʫʯʥʳʝ 

ʧʫʙʣʠʢʘʮʠʠ ʫʯʸʥʳʭ ʢʨʫʧʥʝʡʰʠʭ ʵʢʦʥʦʤʠʢ ʤʠʨʘ: 2013 

ʉʪʨʘʥʳ 

ɺʘʣʦʚʳʡ ʚʥʫʪʨʝʥʥʠʡ 

ʧʨʦʜʫʢʪ 

ɺʥʫʪʨʝʥʥʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘ-

ʙʦʪʢʠ 

ʏʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ 

ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ 

ɺʩʝʛʦ, ʤʣʨʜ. 

ʜʦʣʣ. ʉʐɸ (ʧʦ 

ʧʘʨʠʪʝʪʫ ʧʦʢʫ-

ʧʘʪʝʣʴʥʦʡ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʥʘʮʠ-

ʦʥʘʣʴʥʳʭ ʚʘ-

ʣʶʪ) 

ɺ ʧʨʦʮʝʥ-

ʪʘʭ ʢ ʤʠ-

ʨʦʚʦʤʫ 

ʦʙʲʸʤʫ 

(ʩ ʫʯʸʪʦʤ 

ʜʘʥʥʳʭ 

ʄɺʌ) 

ɺʩʝʛʦ, ʤʣʨʜ 

ʜʦʣʣ. ʉʐɸ 

(ʧʦ ʧʘʨʠʪʝʪʫ 

ʧʦʢʫʧʘʪʝʣʴʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʚʘʣʶʪ) 

ɺ ʧʨʦ-

ʮʝʥʪʘʭ ʢ 

ʤʠʨʦʚʦ-

ʤʫ ʦʙʲ-

ʸʤʫ 

ɺʩʝʛʦ 

ɺ ʧʨʦʮʝʥ-

ʪʘʭ ʢ ʤʠ-

ʨʦʚʦʤʫ 

ʯʠʩʣʫ 

ʧʫʙʣʠʢʘ-

ʮʠʡ 

ʉʐɸ 16768,1 16,29 457,0 27,63 373224 27,48 

ʗʧʦʥʠʷ 4612,6 4,48 160,2 9,69 77827 5,73 

ʂʦʨʝʷ ʖ. 1661,7 1,61 68,9 4,17 49374 3,64 

ʂʘʥʘʜʘ 1513,0 1,47 24,6 1,49 61342 4,53 

ʉʪʨʘʥʳ ɽʉ, ʚʩʝʛʦ 17900,0 17,38 342,4 20,70 481659 35,47 

ɻʝʨʤʘʥʠʷ 3539,3 3,44 101,0 6,11 100048 7,37 

ʌʨʘʥʮʠʷ 2478,3 2,41 55,2 3,34 69316 5,1 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ 2452,4 2,38 39,9 2,41 104714 7,71 

ʉʪʨʘʥʳ ɹʈʀʂʉ, 

ʚʩʝʛʦ 

29745,1 28,89 461,1 27,88 301088 22,17 

ʂʠʪʘʡ 16157,7 15,69 336,5 20,34 187766 13,83 

ʀʥʜʠʷ 6784,0 6,59 48,1 2,91 48685 3,58 

ʈʦʩʩʠʷ 3591,4 3,49 40,7 2,46 28317 2,09 

ɹʨʘʟʠʣʠʷ 3212,0 3,12 35,8 2,16 38084 2,80 
ʀʩʪʦʯʥʠʢ: ʅʘʫʢʘ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ ʈʦʩʩʠʠ. 2015: ʢʨʘʪ. ʩʪʘʪ. ʩʙ. // ʄ.: ʀʇʈɸʅ ʈɸʅ, ʅɸʋʂɸ, 2015, ʩ. 85. 

ʊʘʢ, ʯʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʥʘʫʢʘʤ ʚ ʩʪʨʘʥʘʭ 

ɹʈʀʂʉ ʩʦʩʪʘʚʣʷʝʪ 22,17 % ʢ ʤʠʨʦʚʦʤʫ ʦʙʲʸʤʫ ʚ ʚʝʜʫʱʠʭ ʩʪʨʘʥʘʭ. ʅʦ ʚʥʫʪʨʠ 

ʩʪʨʘʥ ɹʈʀʂʉ: ʂʠʪʘʡ ï 13,83 %; ʀʥʜʠʷ ï 3,58; ɹʨʘʟʠʣʠʷ ï 2,80; ʈʦʩʩʠʷ ï 2,09 

[14, c. 85]. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʠ ʦʙʱʝʤ ʥʝʜʦʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʚ ʈʦʩʩʠʠ ʩʬʝʨʳ ʅʀʆʂʈ ʠ ʠʭ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʠʣʠʪʘʨʠʟʘʮʠʠ ʚʘʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴ ʟʘʪʨʘʪʳ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘ-

ʥʠʡ ʥʘ ʩʚʦʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ. ʕʪʘ ʨʝʢʦʤʝʥʜʘʮʠʷ 

ʠʤʝʝʪ ʩʠʣʫ ʠ ʜʣʷ ʨʘʙʦʪ ʧʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʘʫʢʘʤ ʦ ɿʝʤʣʝ, ʦʩʦʙʝʥʥʦ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦ-

ʬʠʟʠʢʠ, ʥʘʰʠʤ ʫʯʸʥʳʤ ʩʣʦʞʥʦ ʧʫʙʣʠʢʦʚʘʪʴ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʞʫʨʥʘʣʘʭ ʚʳʩʦʢʦ 

ʨʝʡʪʠʥʛʦʚʳʝ ʩʪʘʪʴʠ, ʝʩʣʠ ʦʥʠ ʥʝ ʢʘʩʘʶʪʩʷ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ, 

ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʬʠʟʠʢʠ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʜʨ. ɼʘʥʥʳʝ ʦ ʥʦʚʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʯʘʱʝ ʠʤʝʶʪ ʥʝ çʥʘʫʯʥʳʡè, ʘ çʢʦʤʤʝʨ-

ʯʝʩʢʠʡè ʭʘʨʘʢʪʝʨ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʨʦʩʩʠʡʩʢʠʭ ʠʣʠ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʫʙʣʠʢʘʮʠʦʥʥʳʝ ʨʝʡʪʠʥʛʠ ʚʫʟʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ ʥʝ ʚʩʝʛʜʘ ʦʙʲʝʢʪʠʚʥʳ.  

ʂʩʪʘʪʠ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʥʝ ʷʚʣʷʝʪʩʷ ʨʝʢʣʘʤʘ ʚʫʟʘ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. ʆʜʥʘʢʦ ʩʪʘʨʝʡʰʠʡ ʩʪʦʣʠʯʥʳʡ ʄɻʈʀ-ʈɻɻʈʋ ʩʠʣʝʥ 

ʩʚʦʠʤʠ ʤʥʦʛʦʣʝʪʥʠʤʠ ʥʘʫʯʥʳʤʠ ʰʢʦʣʘʤʠ ï ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʦʬʠʟʠʢʠ, 

ʫʨʘʥʦʚʦʡ ʠ ʨʝʜʢʦʟʝʤʝʣʴʥʦʡ ʛʝʦʣʦʛʠʠ, ʛʝʤʤʦʣʦʛʠʠ (ʥʘʫʢʘ ʦ ʜʨʘʛʦʮʝʥʥʳʭ ʶʚʝ-



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

27 

ʣʠʨʥʳʭ ʢʘʤʥʷʭ ʠ ʠʭ ʦʙʨʘʙʦʪʢʝ), ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʠ ʜʨ. ɺʫʟ ʠʤʝʝʪ ʙʦʛʘʪʝʡʰʫʶ 

ʥʘʫʯʥʫʶ ʙʠʙʣʠʦʪʝʢʫ ʧʦʯʪʠ ʜʦ 700 ʪʳʩ. ʪʦʤʦʚ, ʯʘʩʪʴ ʬʦʥʜʦʚ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʠʟ 

ʜʘʨʦʚ ʣʠʯʥʳʭ ʙʠʙʣʠʦʪʝʢ ʢʨʫʧʥʳʭ ʛʝʦʣʦʛʦʚ ʮʘʨʩʢʦʡ ʠ ʩʦʚʝʪʩʢʦʡ ʈʦʩʩʠʠ. 

ɺ ʚʳʩʰʝʡ ʰʢʦʣʝ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʮʝʩʩ ʠʜʸʪ ʢʘʢ çʩʥʠʟʫè (ʠʥʠʮʠʘʪʠʚʳ 

ɺʋɿʘ), ʪʘʢ ʠ ʩʚʝʨʭʫ (ʠʥʠʮʠʘʪʠʚʳ ʚʣʘʩʪʠ, ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʨʫʧʥʦʛʦ ʙʠʟ-

ʥʝʩʘ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʩʨʝʜʘ ʚ ɺʋɿʝ ʤʦʞʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʫ-

ʪʸʤ ʧʨʦʚʝʜʝʥʠʷ ʅʀʈ, ʩʦʟʜʘʥʠʷ ʤʘʣʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʨʛʘʥʠʟʘ-

ʮʠʠ ʩʧʝʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʥʢʫʨʩʦʚ 

ʠ ʜʨ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ ʠ ʧʨʠʢʣʘʜʥʘʷ ʥʘʫʢʘ ʠʥʠʮʠʘʪʠʚʥʦ ʧʨʠ-

ʭʦʜʷʪ ʚ ɺʋɿ. ʀʤʝʥʥʦ ʢʨʫʧʥʳʝ ʢʦʤʧʘʥʠʠ ʘʢʪʠʚʥʦ ʬʠʥʘʥʩʠʨʫʶʪ ʧʨʠʢʣʘʜʥʳʝ 

ʅʀʆʂʈ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʪʘʢʠʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʢʦʤʧʘʥʠʠ ʚʳʭʦʜʷʪ ʟʘ ʧʨʝʜʝʣʳ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʵʢʦʥʦʤʠʢ [7, 14, 26]. 

ʋʯʝʙʥʳʝ ʧʣʘʥʳ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ 

ʩʦʜʝʨʞʘʪ ʨʷʜ ʦʙʷʟʘʪʝʣʴʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʚ ʫʯʝʙʥʳʭ 

ʧʣʘʥʘʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ [8, 17, 18]. ʄɻʈʀ-ʈɻɻʈʋ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘ-

ʙʦʪʯʠʢʦʤ ʜʚʫʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ (ʌɻʆʉ): 130300 ï ʇʨʠʢʣʘʜʥʘʷ 

ʛʝʦʣʦʛʠʷ ʠ 130200 ï ʊʝʭʥʦʣʦʛʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ. ʉʦʛʣʘʩʦʚʘʥʥʳʝ 

ʌɻʆʉ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʄʠʥʶʩʪʦʤ ʈʌ 15 ʬʝʚʨʘʣʷ ʠ 23 ʤʘʨʪʘ 2011 ʛ. 

ɺ ʨʘʤʢʘʭ ʵʪʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʚ ʄɻʈʀ-ʈɻɻʈʋ ʜʝʡʩʪʚʫʶʪ ʩʧʝʮʠʘʣʠʟʘʮʠʠ: 

1) çʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷè: ɻʝʦʣʦʛʠʯʝʩʢʘʷ ʩʲʸʤʢʘ, ʧʦʠʩʢʠ ʠ ʨʘʟʚʝʜʢʘ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; ʇʦʠʩʢʠ ʠ ʨʘʟʚʝʜʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʠʥ-

ʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ; ɻʝʦʣʦʛʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ; ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʭʠ-

ʤʠʷ, ʧʝʪʨʦʣʦʛʠʷ, ʤʠʥʝʨʘʣʦʛʠʷ; 2) çʊʝʭʥʦʣʦʛʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠè: ɻʝʦʬʠ-

ʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʠʩʢʦʚ ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 

ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʢʚʘʞʠʥè; ʊʝʭʥʦʣʦʛʠʷ ʠ ʪʝʭʥʠʢʘ ʨʘʟʚʝʜʢʠ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; ʉʝʡʩʤʦʨʘʟʚʝʜʢʘ; ɻʝʦʬʠʟʠʯʝʩʢʠʝ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ. 

ɺ 2016 ʛ. ʪʘʢʠʝ ʌɻʆʉ ʙʳʣʠ ʜʦʨʘʙʦʪʘʥʳ ʩ ʫʯʘʩʪʠʝʤ ʄɻʈʀ-ʈɻɻʈʋ: 

ï 21.05.02 ʇʨʠʢʣʘʜʥʘʷ ʛʝʦʣʦʛʠʷ ʫʪʚʝʨʞʜʸʥ 12.05.2016 ʛ. ʇʨʠʢʘʟ ʄʠʥʦ-

ʙʨʥʘʫʢʠ ˉ 548 (ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 26.05. 2016 ʛ. ˉ 42286);  

ï 21.05.03 ʊʝʭʥʦʣʦʛʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʫʪʚʝʨʞʜʸʥ 17.10.2016 ʛ. 

ʇʨʠʢʘʟ ʄʠʥʦʙʨʥʘʫʢʠ ˉ 1300 (ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 11.11. 2016 ʛ. ˉ 44315). 

ɼʣʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʈʦʩʩʠʠ ʠ ʄɻʈʀ-ʈɻɻʈʋ ʟʥʘʯʠʤʘ ʨʦʣʴ ʩʧʝʮʠʘʣʠʪʝʪʘ 

(5,5 ʣʝʪ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ). ʕʪʦʪ ʚʠʜ ʧʦʜʛʦʪʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ 54 %. 

ɼʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʚʘʞʥʦ ʠ ʥʘʣʠʯʠʝ ʘʩʧʠʨʘʥʪʫʨʳ ʸʤʢʦʩʪʴʶ ʜʦ 120 ʯʝʣ. 

ɺ ʧʣʘʥʘʭ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩʦʟʜʘʥʠʝ ʨʷʜʘ ʥʦʚʳʭ ʢʘʬʝʜʨ ʠ ʥʦʚʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ. 

6. ʅʦʚʳʝ ʧʣʘʥʳ ʄɻʈʀ-ʈɻɻʈʋ ʧʦʩʣʝ ʦʪʤʝʥʳ ʝʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʢ ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʨʠʢʘʟʦʤ ʆ. ʖ. ɺʘʩʠʣʴʝʚʦʡ ʦʪ 30 ʥʦʷʙʨʷ 2016 ʛ. 

ˉ 1501 

ʇʨʠʢʘʟ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʦʪ 12 ʘʧʨʝʣʷ 2016 ʛ. ˉ 399 ʦ ʧʨʠʩʦʝʜʠʥʝʥʠʠ 

ʄɻʈʀ-ʈɻɻʈʋ ʢ ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ ʩʪʘʣ ʩʠʣʴʥʳʤ çʰʦʢʦʚʳʤè ʫʜʘʨʦʤ ʜʣʷ ʚʩʝʛʦ 

ʥʘʰʝʛʦ ʢʦʣʣʝʢʪʠʚʘ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʫʢʨʫʧʥʝʥʠʷ ʜʚʫʭ ʨʝʩʫʨʩʥʳʭ ʚʫʟʦʚ ʥʝʣʴʟʷ 

ʧʨʠʟʥʘʪʴ ʦʙʦʩʥʦʚʘʥʥʳʤ ʚ ʥʘʫʯʥʦʤ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ. ʊʘʢʞʝ ʜʣʷ 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

28 

ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ ʥʝ ʦʞʠʜʘʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʷ ʙʶʜʞʝʪʥʳʭ 

ʩʨʝʜʩʪʚ. 

ʆʩʥʦʚʥʦʡ ʘʨʛʫʤʝʥʪ ʧʨʦʪʠʚʥʠʢʦʚ ʪʘʢʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʠʟ ʨʦʩʩʠʡʩʢʦʛʦ 

ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʙʳʣ ʪʘʢʦʚ: ʄɻʈʀ-ʈɻɻʈʋ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ 

ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʧʦ ʛʝʦʣʦʛʠʠ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘ ʪʘʢʞʝ 

ʚʦʜʳ ʥʝʜʨ, ʘ ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ ʧʦʛʨʫʞʝʥ ʚ ʛʝʦʣʦʛʠʶ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ ʪʘʢʞʝ 

ʥʝʬʪʝʭʠʤʠʶ. ʅʝʬʪʴ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʡ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʙʶʜʞʝʪʘ ï ʵʪʦ ʣʠʰʴ ʦʜʠʥ ʠʟ ʢʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʚ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ 

ʨʝʩʫʨʩʦʚ ʥʝʜʨ, ʛʜʝ ʧʦʠʩʢ ʠʜʸʪ ʧʦ ʧʨʠʤʝʨʥʦ 200 ʠʥʳʤ ʚʠʜʘʤ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝ-

ʤʳʭ. ʄʝʪʦʜʳ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʙʳʚʘʶʱʠʭ ʢʦʤʧʘʥʠʡ ʞʠʜ-

ʢʠʭ ʠ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʥʘ 

ʩʪʘʜʠʠ ʩʦʛʣʘʩʦʚʘʥʠʷ ʪʘʢʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʚ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ, ʌʝʜʝʨʘʣʴ-

ʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ ʠ ɸʆ çʈʦʩʛʝʦʣʦʛʠʷè ʢʘʢ-ʪʦ ʟʘʙʳʣʠ, ʯʪʦ 

ʢʨʠʪʠʯʥʳʤʠ ʧʦʣʝʟʥʳʤʠ ʠʩʢʦʧʘʝʤʳʤʠ ʜʣʷ ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʥʝ çʥʝʬʪʴè ʠ çʛʘʟè, ʘ ʤʝʪʘʣʣʳ ï çʯʝʨʥʳʝè, ʮʚʝʪʥʳʝè, ʜʨʘ-

ʛʦʮʝʥʥʳʝè, çʣʸʛʢʠʝè, çʪʫʛʦʧʣʘʚʢʠʝè, çʨʘʩʩʝʷʥʥʳʝè, çʨʝʜʢʦʟʝʤʝʣʴʥʳʝè ʠ, ʥʘʢʦ-

ʥʝʮ, çʨʘʜʠʦʘʢʪʠʚʥʳʝè. ʇʦʪʦʤʫ ʈʦʩʩʠʠ ʦʩʪʨʦ ʥʫʞʥʳ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʛʝʦʣʦ-

ʛʠʠ ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ.  

ɼʨʘʤʘ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʚ ʪʦʤ, ʯʪʦ ʥʘʣʠʮʦ ʨʘʩʪʫʱʠʡ ʜʝʬʠʮʠʪ ʛʝʦʣʦ-

ʛʦʚ, ʛʦʨʥʳʭ ʠʥʞʝʥʝʨʦʚ ʠ ʛʝʦʬʠʟʠʢʦʚ, ʢʦʪʦʨʳʭ ʛʦʪʦʚʠʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʦ-

ʣʠʯʥʳʡ ʄɻʈʀ-ʈɻɻʈʋ. ʀ ʛʦʪʦʚʠʪ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʈʦʩʩʠʠ, ʥʦ ʠ ʩʪʨʘʥ ʙʣʠʞʥʝʛʦ ʠ 

ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ. ɺʳʰʝ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʄɻʈʀ-ʈɻɻʈʋ ʫʚʝʨʝʥʥʦ ʨʘʙʦʪʘʝʪ ʥʘ 

ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʢʩʧʘʥʩʠʶ ʈʦʩʩʠʠ ʚ ʤʠʨʝ. 

ɹʦʨʴʙʘ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʄɻʈʀ-ʈɻɻʈʋ ʦʢʘʟʘʣʦʩʴ ʩʣʦʞʥʦʡ 

ʠʥʪʨʠʛʦʡ, ʚ ʢʦʪʦʨʫʶ ʦʩʦʙʦ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʨʷʜ ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʉʦʚʝʪʘ 

ʌʝʜʝʨʘʮʠʠ. ɺ ʮʝʣʦʤ 30 ʥʦʷʙʨʷ 2016 ʛ. ʦʪ ʧʨʠʢʘʟʘ ʆ. ʖ. ɺʘʩʠʣʴʝʚʦʡ ʚʳʠʛʨʘʣʘ 

çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʠ ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʈʌ.  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. ʅʦʚʳʡ ʩʪʠʤʫʣ ʢ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʄɻʈʀ-ʈɻɻʈʋ ʧʦʣʫʯʠʣ ʧʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʇʨʘʚʠʪʝʣʴ-

ʩʪʚʦʤ ʈʌ ʦʪ 21 ʠʶʥʷ 2010 ʛ. çʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʜʦ 

2030 ʛʦʜʘè [20]. ɺ ʜʦʢʫʤʝʥʪʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʢʘʜʨʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʛʝʦʣʦ-

ʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʥʘʟʚʘʥʦ ʦʜʥʦʡ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʜʘʯ. 

ʋʣʫʯʰʘʶʪʩʷ ʚʟʘʠʤʦʩʚʷʟʠ ʄɻʈʀ-ʈɻɻʈʋ ʩ ɸʆ çʈʦʩʛʝʦʣʦʛʠʷè, ʥʦ ʧʦʪʝʥʮʠ-

ʘʣ ɻʪʦʡ ʥʦʚʦʡ ʛʦʩʢʦʨʧʦʨʘʮʠʠ ʚ ʨʘʟʳ ʫʩʪʫʧʘʝʪ ʦʙʦʨʦʥʥʳʤ ʛʠʛʘʥʪʘʤ çʈʦʩʪʝʭè ʠ 

çʈʦʩʘʪʦʤè, ʢʦʪʦʨʳʝ ʝʞʝʛʦʜʥʦ ʧʦʤʦʛʘʶʪ ʩʚʦʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʘʤ 

ʤʥʦʛʦʤʠʣʣʠʦʥʥʳʤʠ ʩʫʙʩʠʜʠʷʤʠ. 

ɺ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʣʘʥʝ ʦʩʦʙʝʥʥʦ ʧʨʦʜʫʢʪʠʚʥʳ ʢʦʥʪʘʢʪʳ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ ʩ ʪʘʢʠʤʠ ʤʦʩʢʦʚʩʢʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ, ʢʘʢ ʌɻɹʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷè (ɺʀʄʉè), ʌɻʋʇ çʀʥʩʪʠʪʫʪ 

ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ ʠ ʢʨʠʩʪʘʣʣʦʭʠʤʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚè (çʀʄɻʈʕè) ʠ 

ɻʅʎ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʯʝʩʢʠʭ, ʛʝʦ-

ʬʠʟʠʯʝʩʢʠʭ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤè (çɺʅʀʀʛʝʦʩʠʩʪʝʤè). ʂʘʢ ʬʘʢʪ, 24ï25 ʥʦ-

ʷʙʨʷ 2016 ʛ. ʥʘ ʙʘʟʝ ʄɻʈʀ-ʈɻɻʈʋ ʧʨʦʚʝʜʝʥʘ ʶʙʠʣʝʡʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʀʄɻʈʕ 
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çʈʦʣʴ ʛʝʦʭʠʤʠʠ ʚ ʨʘʟʚʠʪʠʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʊʇʀ. ʇʨʦʛʥʦʟ, ʧʦʠʩʢʠ, 

ʦʮʝʥʢʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʚʦʝʥʠʷ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʦʙʲʝʢʪʦʚè. 

ʀʄɻʈʕ ʠʩʧʦʣʥʠʣʦʩʴ 60 ʣʝʪ.  

ʇʦʢʘʟʘʪʝʣʴʥʳ ʤʘʪʝʨʠʘʣʳ ʂʨʫʛʣʦʛʦ ʩʪʦʣʘ çʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘ-

ʟʦʚʘʥʠʷ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʧʨʦʙʣʝʤʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳè, ʧʨʦʚʝʜʸʥ-

ʥʦʛʦ 29 ʤʘʨʪʘ 2016 ʛ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʄɻʈʀ-ʈɻɻʈʋ ʚ ʨʘʤʢʘʭ 13-ʡ ʄʝʞʜʫʥʘ-

ʨʦʜʥʦʡ ʚʳʩʪʘʚʢʠ çʅɽɼʈɸ ï 2016è, ʄʦʩʢʚʘ, 29ï31 ʤʘʨʪʘ 2016 ʛ. [http://mgri-

rggru.ru/index.php?ELEMENT_ID1=3426]. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʥʦ-

ʚʳʭ ʛʝʦʣʦʛʦʚ, ʛʝʦʬʠʟʠʢʦʚ, ʛʦʨʥʳʭ ʠʥʞʝʥʝʨʦʚ ʠʤʝʶʪ ʦʨʛʘʥʠʟʫʝʤʳʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʳʝ ʧʨʘʢʪʠʢʠ ʥʘ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʩʬʝʨʝ ʥʝʜʨʦʧʦʣʴʟʦ-

ʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʠ ʅʀʀ ʈɸʅ. 

ʄɻʈʀ-ʈɻɻʈʋ ʥʘʤʝʨʝʥ ʫʣʫʯʰʠʪʴ ʧʦʜʛʦʪʦʚʢʫ ʛʝʦʬʠʟʠʢʦʚ, ʪʘʢʞʝ ʜʣʷ ʥʫʞʜ 

ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʉ ʫʯʸʪʦʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʈʦʩʩʠʠ ʢ ɺʊʆ, ʙʦʣʴʰʠʤ ʦʪʢʨʳʪʠʝʤ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʦʚʘʨʥʦʛʦ ʨʳʥʢʘ, ʫʩʠʣʝʥʠʝʤ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʟʘ ʠʟʫʯʝʥʠʝ ʠ 

ʨʘʟʨʘʙʦʪʢʫ ʤʥʦʛʠʭ ʚʠʜʦʚ ʧʨʠʨʦʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʚʦʟʨʘʩʪʘʝʪ ʩʧʨʦʩ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʩʦ ʟʥʘʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ [4, 5, 13, 21]. ʊʘʢʠʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʝ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʠʬʠʮʠʨʫʶʪ ʧʦʜʛʦʪʦʚʢʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʄɻʈʀ-

ʈɻɻʈʋ, ʚʳʟʳʚʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʦʚʘʮʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʄʠʥʥʘʫʢʠ ʠ ʄʠʥʧʨʠʨʦʜʳ ʈʌ ʚ 1999 ʛ. ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ çʂʦʥʮʝʧʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠè [8]. 

[http://msgpa.ru/info/docs/geoeducation.pdf]. ɺʝʜʫʱʠʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʙʳʣ ɻʝʦʣʦ-

ʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ ʠʤ. ʄ. ɺ. ʃʦʤʦʥʦʩʦʚʘ ʧʨʠ ʫʯʘʩʪʠʠ ʨʷʜʘ ʛʝʦʣʦʛʠʯʝ-

ʩʢʠʭ ʚʫʟʦʚ ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʄɻʈʀ-ʈɻɻʈʋ. ɼʦʢʫʤʝʥʪ ʙʳʣ ʦʜʦʙʨʝʥ ʩʦʚʤʝʩʪʥʦʡ 

ʂʦʣʣʝʛʠʝʡ ʄʠʥʧʨʠʨʦʜʳ ʠ ʄʠʥʥʘʫʢʠ ʚ 1999 ʛ. ɺ çʂʦʥʮʝʧʮʠʠè ʦʪʤʝʯʝʥʘ ʥʝʦʙ-

ʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʥʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʛʝʦʣʦ-

ʛʠʠ, ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʳʭ ʘʩʧʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʤʝʥʝʜʞ-

ʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʂ 2016 ʛ. ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʥʘʫʢʝ ʠ ʚ ʚʳʩʰʝʡ ʰʢʦʣʝ ʈʦʩʩʠʠ ʠ ʨʷʜʘ ʜʨʫʛʠʭ 

ʩʪʨʘʥ (ʉʐɸ, ɻʝʨʤʘʥʠʷ, ʂʘʥʘʜʘ, ɸʚʩʪʨʘʣʠʷ ʠ ʜʨ.) ʧʨʦʠʟʦʰʣʠ ʟʘʤʝʪʥʳʝ ʧʝʨʝʤʝ-

ʥʳ: 1) ʧʦʚʳʩʠʣʘʩʴ ʨʦʣʴ ʚ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ ʥʦʚʳʭ ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ; 

2) ʫʩʠʣʠʣʠʩʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʭʦʟʷʡʩʪʚʦʚʘʥʠʶ ʠ ʦʭʨʘʥʝ ʧʨʠʨʦʜʳ 

(ʙʠʦʩʬʝʨʳ, ʧʦʯʚʳ, ʚʦʜʳ, ʚʦʟʜʫʭʘ ʠ ʜʨ.); 3) ʚ ʤʠʨʦʚʦʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʝ ʠ ʛʦʨʥʦʡ 

ʧʨʘʢʪʠʢʝ ʦʙʦʩʪʨʠʣʘʩʴ ʢʦʥʢʫʨʝʥʮʠʷ ʟʘ ʜʦʩʪʫʧ ʢ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʶ; 4) ʚʦʟʥʠʢʣʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʢʦʤʧʘʥʠʠ ʠ ʨʳʥʦʢ ʪʨʫʜʘ ʧʦ ʛʝʦʣʦʛʦʨʘʟ-

ʚʝʜʢʝ ʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 5) ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʠ ʩʪʘʣʦ ʩʢʘʟʳ-

ʚʘʪʴʩʷ ʥʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʧʦ-

ʜʘʚʘʪʝʣʠ ʄɻʈʀ-ʈɻɻʈʋ ʫʯʠʪʳʚʘʶʪ ʵʪʠ ʥʦʚʳʝ ʬʘʢʪʦʨʳ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʅʘʜʦ ʫʯʠʪʴʩʷ ʧʨʠʚʣʝʢʘʪʴ ʚ ʈʦʩʩʠʶ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʠ ʨʘʙʦʪʘʪʴ ʩ 

ʥʠʤʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʚʦʝʡ ʚʳʛʦʜʳ [10, 12, 13]. 

ɺʦʦʙʱʝ ʚʝʜʫʱʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʈʦʩʩʠʠ 

ʜʦʣʞʥʳ ʙʳ ʠʤʝʪʴ ʩʚʦʠ ʥʝʙʦʣʴʰʠʝ ʬʘʢʫʣʴʪʝʪʳ ʠʣʠ ʠʥʩʪʠʪʫʪʳ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

http://msgpa.ru/info/docs/geoeducation.pdf
http://msgpa.ru/info/docs/geoeducation.pdf
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ʦʪʥʦʰʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʪʝʨʝʩʝʥ ʦʧʳʪ ʩʦʟʜʘʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ (ʀʄʆ) ʅʗʋ çʄʦʩʢʦʚʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪè. ʇʦ ʥʘʰʝʤʫ ʦʧʨʦʩʫ ʚ ʥʘʯʘʣʝ 2010 ʛ. ʨʫʢʦʚʦʜʠʪʝʣʝʡ, ʫʯʸʥʳʭ ʠ ʛʣʘʚ-

ʥʳʭ ʛʝʦʣʦʛʦʚ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʙʦʣʝʝ 85 % ʦʧʨʦʰʝʥ-

ʥʳʭ ʚʥʝʰʥʠʭ ʵʢʩʧʝʨʪʦʚ ʚʳʩʢʘʟʘʣʦʩʴ ʟʘ ʩʦʟʜʘʥʠʝ ʩʚʦʝʛʦ ʀʄʆ ʚ ʈɻɻʈʋ. ʇʦʢʘ 

ʚʩʝ ʵʪʦ ʧʣʘʥʳ ʥʘ ʙʫʜʫʱʝʝ. 

ɺʦʩʩʪʘʥʦʚʠʚ ʶʨʠʜʠʯʝʩʢʫʶ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʄɻʈʀ-ʈɻɻʈʋ ʚʝʨʥʫʣʩʷ ʢ 

ʫʪʦʯʥʝʥʠʶ çʇʨʦʛʨʘʤʤʳ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫ-

ʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʌɻɹʆʋ ɺʆ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʝʦʣʦʛʦʨʘʟ-

ʚʝʜʦʯʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʉʝʨʛʦ ʆʨʜʞʦʥʠʢʠʜʟʝè (ʄɻʈʀ-ʈɻɻʈʋ) ʥʘ 

2016ï2025 ʛʛ.è. ʕʪʦ ʚʘʞʥʳʡ ʤʥʦʛʦʘʩʧʝʢʪʥʳʡ ʜʦʢʫʤʝʥʪ ʥʘ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʛʦʣʦʚʥʦʛʦ ʨʦʩʩʠʡʩʢʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄɻʈʀ-

ʈɻɻʈʋ ʜʦʣʞʝʥ ʧʦʚʳʩʠʪʴ ʩʚʦʶ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʩʠʩʪʝʤʝ ʧʦʚʳ-

ʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʘʪʪʝʩʪʘʮʠʠ ʨʫʢʦʚʦʜʷʱʠʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. ɿʜʝʩʴ ʚʠʜʷʪʩʷ ʜʚʝ ʟʘʜʘʯʠ. 

1. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʈʦʩʥʝʜʨʘ ʠ ɸʆ çʈʦʩʛʝʦʣʦʛʠʷè, ʘ ʪʘʢʞʝ ʜʦʙʳʚʘʶʱʠʝ 

ʢʦʤʧʘʥʠʠ ʈʦʩʩʠʠ (çʈʫʜʧʨʦʤè, çʉʋʕʂè, çɸʪʦʤʨʝʜʤʝʪʟʦʣʦʪʦè, çɽʚʨʘʟʍʦʣ-

ʜʠʥʛè, çʄʝʪʘʣʣʠʥʚʝʩʪè, çʅʦʨʠʣʴʩʢʠʡ ʥʠʢʝʣʴè, çʋɻʄʂè, çʈʫʩʩʢʘʷ ʧʣʘʪʠʥʘè ʠ 

ʜʨ.) ʜʦʣʞʥʳ ʚʦʩʩʦʟʜʘʪʴ ʩʚʦʶ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʩʠʩʪʝʤʫ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠ-

ʬʠʢʘʮʠʠ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ (ʥʘʧʨʘʚʣʝʥʠʷʤ) ʜʣʷ ʧʦʚʳʰʝ-

ʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ 1 ʨʘʟ ʚ 5 ʣʝʪ ʩ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʤʠ 

ʩʨʦʢʘʤʠ ʦʙʫʯʝʥʠʷ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʫʯʸʥʳʭ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʠ ʦʪ-

ʨʘʩʣʝʚʳʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʩʥʦʚʥʦʡ ʫʯʝʙʥʦʡ ʧʣʦʱʘʜʢʦʡ ʚʠʜʠʪʩʷ ʄɻʈʀ-

ʈɻɻʈʋ. ʊʘʢʞʝ ʨʝʯʴ ʠʜʸʪ ʦ ʩʪʘʪʫʩʝ ʥʦʚʦʛʦ ʄʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʎʝʥ-

ʪʨʘ ʩ ʫʯʘʩʪʠʝʤ ʄɻʈʀ-ʈɻɻʈʋ. 
2. ɼʨʫʛʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʚʭʦʞʜʝʥʠʝ ʄɻʈʀ-ʈɻɻʈʋ ʚ ʩʦʟʜʘʚʘʝʤʫʶ ʧʠ-

ʪʝʨʩʢʠʤ çɻʦʨʥʳʤè ʤʝʞʜʫʥʘʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ 

ʘʪʪʝʩʪʘʮʠʠ ʧʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ (ʥʘʧʨʘʚʣʝʥʠʷʤ). 
ɿʜʝʩʴ ʢʨʘʡʥʝ ʚʘʞʥʘ ʠʥʠʮʠʘʪʠʚʘ çɻʦʨʥʦʛʦè ʚ 2016 ʛ. ʥʘ ʫʧʦʤʷʥʫʪʦʤ ʚʳʰʝ 

ʧʠʪʝʨʩʢʦʤ ʬʦʨʫʤʝ çWFURSè ʧʦ ʩʦʟʜʘʥʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʢʦʤʧʝ-

ʪʝʥʮʠʡ ʚ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ. ʕʪʦʪ 

çʎʝʥʪʨè ʙʫʜʝʪ ʧʨʦʚʦʜʠʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʘʪʪʝʩʪʘʮʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦ-

ʪʘʶʱʠʭ ʚ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʤ ʢʦʤʧʣʝʢʩʝ, ʝʛʦ ʘʢʢʨʝʜʠʪʘʮʠʷ ʚ ʙʫʜʫʱʝʤ ʩʪʘʥʝʪ 

ʦʙʷʟʘʪʝʣʴʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʪʘʪʫʩʘ ʛʦʨʥʦʛʦ ʠʥʞʝʥʝʨʘ. ʄɻʈʀ-ʈɻɻʈʋ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʦʫʯʨʝʜʠʪʝʣʝʡ çWFURSè. ʋʪʚʝʨʜʠʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʘʰ ʚʫʟ ʧʦ-

ʪʦʤʫ ʤʦʞʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʚ ʯʘ-

ʩʪʠ ʘʪʪʝʩʪʘʮʠʠ ʨʦʩʩʠʡʩʢʠʭ ʢʘʜʨʦʚ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʜʣʷ ʤʝʞʜʫʥʘ-

ʨʦʜʥʦʛʦ ʛʦʨʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʙʠʟʥʝʩʘ ʠ ʩʦʜʝʡʩʪʚʠʷ ʠʭ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʨʘʙʦʪʳ ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʤʧʘʥʠʷʭ. 

ʂʘʢ ʚ ʧʝʨʚʦʤ, ʪʘʢ ʠ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʘ ʧʦʜʜʝʨʞʢʘ ʪʘʢʦʡ ʚʘʞʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʫʟʘ ʩʦ ʩʪʦʨʦʥʳ ʄʠʥʦʙʨʥʘʫʢʠ. ʕʪʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ 

ʄɻʈʀ-ʈɻɻʈʋ ʩʣʝʜʫʝʪ ʧʨʠʜʘʪʴ ʩʦʣʠʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
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ɺr ʚʦʜʳ 

ʄʠʨʦʚʦʡ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʳʡ ʠ ʥʝʬʪʝʛʘʟʦʚʳʡ ʙʠʟʥʝʩ ʧʝʨʝʜ ʣʠʮʦʤ ʥʦʚʳʭ 

ʛʣʦʙʘʣʴʥʳʭ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʫʛʨʦʟ. ʇʦʣʠʪʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʫʭʫʜʰʘʝʪ ʨʝ-

ʘʣʠʟʘʮʠʶ ʜʘʞʝ ʚʳʛʦʜʥʳʭ ʧʨʦʝʢʪʦʚ. ʅʦʚʳʝ ʦʛʨʘʥʠʯʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦ-

ʤʳʰʣʝʥʥʦʩʪʠ ʚʳʜʚʠʛʘʝʪ ʫʭʫʜʰʘʶʱʘʷʩʷ ʵʢʦʣʦʛʠʷ ɿʝʤʣʠ. ɺ ʤʠʨʝ ʠ ʈʦʩʩʠʠ ʦʪ-

ʤʝʯʘʝʪʩʷ ʥʘʨʘʩʪʘʶʱʘʷ ʚʳʨʘʙʦʪʢʘ ʨʘʥʝʝ ʦʪʢʨʳʪʳʭ ʠ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ, ʚʢʣʶʯʘʷ ʠ ʟʘʧʘʩʳ ʥʝʬʪʠ. 

ɼʣʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʈʦʩʩʠʠ ʚʘʞʥʦ ʠʤʝʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʠʥ-

ʥʦʚʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʘʢ ʄɻʈʀ-ʈɻɻʈʋ, ʦʩʥʦʚʦʡ ʟʘʜʘʯʝʡ ʢʦ-

ʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʥʦʚʳʭ ʢʘʜʨʦʚ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʝʦʣʦʛʠʠ ʪʚʸʨʜʳʭ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʚʦʜʳ ʠ ʜʨ.  

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʘʩʧʝʢʪʳ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʠ ʄɻʈʀ-

ʈɻɻʈʋ ʢʘʩʘʶʪʩʷ ʢʘʢ ʨʦʩʩʠʡʩʢʠʭ ʫʯʘʱʠʭʩʷ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʮʝʚ.  

ʄɻʈʀ-ʈɻɻʈʋ ʧʨʠʜʘʸʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʦʜʛʦʪʦʚʢʝ ʥʦʚʳʭ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʢʘʜʨʦʚ ʜʣʷ ʩʪʨʘʥ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ.  

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʈʦʩʩʠʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ. ʇʦʢʘʟʘʪʝʣʴʥʳ ʤʘʪʝʨʠʘʣʳ ʂʨʫʛʣʦʛʦ ʩʪʦʣʘ 

çʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ: ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳè, ʧʨʦʚʝʜʸʥʥʦʛʦ 29 ʤʘʨʪʘ 2016 ʛ. ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʄɻʈʀ-ʈɻɻʈʋ ʚ 

ʨʘʤʢʘʭ 13-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʠ çʅɽɼʈɸ ï 2016è, ʄʦʩʢʚʘ, 29ï31 ʤʘʨʪʘ 

2016 ʛ.  

ʕʬʬʝʢʪʠʚʥʦʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʪʨʝʙʫʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ: ʛʨʫʧʧ  rʨʝʩʫʨʩʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ; ʧʨʦʬʠʣɹʥʳʭ 

ʤʠʥʠʩʪʝʨʩʪʚ (ʄʠʥʦʙʨʥʘʫʢʠ, ʄʠʥʧʨʠʨʦʜ,r ʄʠʥʧʨʦʤʪʦʨʛʘ, ʄʠʥɻʥʝʨʛʦ); ʢʦʤ-

ʧʘʥʠʡ ʢʨʫʧʥʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʧʦ ʥʦʚrʤ ʩʪʨʘʪʝʛʠ̫ ʤ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʤʦ-

ʜʝʨʥʠʟʘʮʠʠ.  

ɺʩʝ ʵʪʠ ʚʦʧʨʦʩʳ ʥʘʭʦʜʷʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʨʫʢʦʚʦʜʩʪʚʘ ʥʘʰʝʛʦ ʄɻʈʀ-

ʈɻɻʈʋ.  

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ɸʨʝʬʴʝʚʘ ɸ. ʃ., ʐʝʨʝʥʛʠ ʌ. ʕ. ʀʥʦʩʪʨʘʥʥʳʝ ʩʪʫʜʝʥʪʳ ʚ ʨʦʩʩʠʡʩʢʠʭ ʚʫ-

ʟʘʭ. ʄ. : ʄʠʥʦʙʨʥʘʫʢʠ ʈʌ. ʎʝʥʪʨ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 2014. 228 ʩ. 

2. ɹʠʟʥʝʩ-ʨʠʩʢʠ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʷʭ: ʠʩʩʣʝ-

ʜʦʚʘʥʠʝ ʟʘ 2012ï2013 ʛʦʜʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʕʨʥʩʪ ʵʥʜ ʗʥʛ. 2012. 12 ʩ. 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: ey.comüruéindustries/miningébusiness-riskséminingé 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʘʥʠʠ çEYè: ɹʠʟʥʝʩ-ʨʠʩʢʠ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʤʝ-

ʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʷʭ ʚ 2015ï2016 ʛʦʜʘʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 

http://metalmininginfo.kz/archives/25614. 

4. ɻʘʬʬʦʨʦʚʘ ɽ. ɹ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʦʥʲʶʥʢʪʫʨʳ ʨʳʥʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʩʣʫʛ ʩʪʨʘʥ ɸʊʈ // ʄʘʨʢʝʪʠʥʛʦʚʳʡ ʚʟʛʣʷʜ: ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʦʙʟʦʨʳ ʨʝʛʠʦʥʘʣʴ-

ʥʳʭ ʨʳʥʢʦʚ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. ɺʳʧ. 7, ɺʣʘʜʠʚʦʩʪʦʢ : ʀɼ ɼɺʌʋ, 2012. ʉ. 43ï61. 

5. ɼʦʢʣʘʜ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʈʦʩʩʠʠ 2011 / ɺʩʝʤʠʨʥʳʡ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʡ ʬʦʨʫʤ, ɾʝʥʝʚʘ. ʄ. : ʆɸʆ çʉʙʝʨʙʘʥʢè ʠ çʉʪʨʘʪʝʜʞʠ ʇʘʨʪʥʝʨʩ ɻʨʫʧʧè, 

2011. 227 ʩ. 

http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1220.hJwK7LJbi1RLIxP3vUNlyXJys0D8hsYUx982sdlhYv52DPXC6shdkoPDDZsNrWrxVqZj6cGn0Eokf6o6YI1IUl-me-GkhjkdMCXwzki97AoYbr99tRC-dihwuYweC_VIx_8UlBru0KJpoOAxdVmJJQN7gRGIgyNuiYOGMKcmspmRsBHGy79lFdzLGfmsHt5Ev4aMFanSDnbKKoSfd27GpQ.7dffef59fae4fd393f426e6f27d02c313d514ea4&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_WC5IbL5gF2nA55R7BZzfUbx-UGhzxgeV&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaEdEcFRkT3JyWm1iRUVsUEJyT0JaX2l2OGdhRWZGbzhiQ3U5Y0pDaVVUcEdKank0YVJtUlFYNXY5U0E4Y2tMbDVQdkc3WUdEdGlN&b64e=2&sign=ea628d42d94daa297906f779afca7bd6&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk9U0ft1qCeYET96QZT2OJyq26lYre3upBmjUYEiMZ-wTq6GC-o_Ak_YLGx6qDkHP82pwqt5dS_7DsZpPzeOknjr69gHUDpwEWT6i5YXOKj-ayZwxNfcx3MQq7UVoDbbspKPsUILdvf8fr2TIZa29BZAMzlrdcQCYB-AwqQNXUVWccAePDdN-oyHRcdoTJoc7X8VH7EJCyftIVFjZ9L9Oya8dsKhReHFilN1VvDKzWVSi7OQfG6V4Rnysz-6R_Vw3hVM4-E_oEIPyO1PxObwV6C7yVBCpU2BOYbwpWitKs1IXkm9NYF5XIS6lY-SaG9vjN7WaacoHOn1YbuDZEYx-eqF0soAtelu4Cw&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kprmUYKyT7F3VaWpWYbDJF8jUYbVhkLKZthhCsOhUQ2aOW9KJQFiyT9SpZaa5NuMOPdBPug3TtT45Da-Wa5Ro1ATWySImKSbK8Qc384RShrKagCE2s6McOeOAKSxXoPGoPneR32pJmaMSxpOI60xIuhFWk8S7IlfbUvwdSgIGnuX1Ssp1zr0eTC8q5aXPd3YNL5fJQE0_eiv7qcsyMIBkQeg9i03OaH6gJMKNm8xC4ELiIQhTdt5qzF1MomNAiTPycsR1MOVmyncmDvgi6P81j7ZfM5kdgXJrzQz74OX9Oi6sYpZxJs3IoWa8fLANWmg3A4U7aA4LA9JCmRA5l0pof4Ev7E7-Ub3vX04gYjW-xl7Fp2b3_SilJx8LULfAT0B4Ak_Hk3hfr-RUeLqU_0k8HvKk-DIioHdJtIMDJO24nGmr9t2uVRaREXz8sk9hhVqBJN2JDPyUdhzkrtzQxiF3O-gtRinctgK6iA_1rXmxBaOahb0nQbaavODWDZ5KZk-ihjCdNrplGWdfX7J5zyw5GmpvtJYYdFtsC&l10n=ru&cts=1477386522030&mc=6.314091339310683
http://www.ey.com/ru/ru/industries/mining---metals/business-risks-in-mining---metals
http://metalmininginfo.kz/archives/25614


ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

32 

6. ʀʚʦʡʣʦʚʘ ʀ. ɿʘ ʢʘʢʠʤʠ ʧʨʦʬʝʩʩʠʷʤʠ ʝʜʫʪ ʚ ʈʦʩʩʠʶ // ʈʦʩʩʠʡʩʢʘʷ ʛʘʟʝʪʘ, 

18 ʤʘʷ 2015 ʛ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.rg.ru/2015/05/18/filippov.html. 

7. ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʥʠʚʝʨʩʠʪʝʪʳ ʉʐɸ: ʤʝʭʘʥʠʟʤ ʠʥʪʝʛʨʘʮʠʠ ʥʘʫʢʠ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ / ʧʦʜ ʨʝʜʘʢʮʠʝʡ ʧʨʦʬ. ɺ. ɹ. ʉʫʧʷʥʘ. ʄ. : ʄʘʛʠʩʪʨ, 2016. 399 ʩ. 

8. ʂʦʥʮʝʧʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ. ʄ. : ʅʀɸ-ʇʨʠʨʦʜʘ, 

2000. 135 ʩ. 

9. ʃʠʩʦʚ ɺ. ʀ., ɹʨʶʭʦʚʝʮʢʠʡ ʆ. ʉ. ɿʘʜʘʯʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʛʦʨʥʦʛʦ ʦʙʨʘ-

ʟʦʚʘʥʠʷ ʩ ʫʯʸʪʦʤ ʥʦʚʳʭ ʬʘʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʈʦʩʩʠʠ // ʀʟʚʝʩʪʠʷ 

ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ. ɻʝʦʣʦʛʠʷ ʠ ʨʘʟʚʝʜʢʘ. 2016, ˉ 4. ʉ. 75ï81. 

10. ʃʠʩʦʚ ɺ. ʀ. ʆʙ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʠ ʚ ʧʨʠʢʣʘʜʥʦʡ ʛʝʦʣʦʛʠʠ ʈʦʩʩʠʠ // 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʝ ʚ ʥʝʬʪʝʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ : ɺʩʝ-

ʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ (21ï22 ʜʝʢʘʙʨʷ 2015 ʛ.) // ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʚ 

ʥʝʬʪʝʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ, 2015 ˉ 4, ʩ. 19ï22. 

11. ʃʠʩʦʚ ʉ. ɺ., ʃʠʩʦʚ ɺ. ʀ. ʀʥʪʝʛʨʘʮʠʦʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ. ʄ. : ʎʝʥʪʨʃʠʪʅʝʬʪʝɻʘʟ, 2016. 453 ʩ. 

12. ʃʠʩʦʚ ɺ. ʀ. ʇʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʚʳʩʰʝʛʦ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙ-

ʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ. ʄ. : ʀɼ ʄɻʈʀ-ʈɻɻʈʋ, 2013. 298 ʩ. 

13. ʃʠʩʦʚ ɺ. ʀ. ʇʨʠʦʨʠʪʝʪʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʨʦʩʩʠʡʩʢʠʭ ʚʫʟʦʚ // ɺʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ, 2012, ˉ 1. ʉ. 3ï10. 

14. ʅʘʫʢʘ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʥʦʚʘʮʠʠ ʈʦʩʩʠʠ. 2015: ʢʨʘʪ. ʩʪʘʪ. ʩʙ. ʄ. : 

ʀʇʈɸʅ ʈɸʅ, ʅɸʋʂɸ, 2015. 108 ʩ. 

15. ʆ ʩʦʩʪʦʷʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2013 ʛ. // ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʜʦʢʣʘʜ ʄʠʥʧʨʠʨʦʜʳ ʈʌ. ʄ. : 

ʆʆʆ çʄʠʥʝʨʘʣ-ʀʥʬʦè, 2014. 346 ʩ.  

16. ʆʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʛʨʘʞʜʘʥ ʚ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʈʦʩʩʠʡ-

ʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: ʉʪʘʪ. ʩʙ. ɺʳʧ. 11. ʄ. : ʎʝʥʪʨ ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

2014. 200 ʩ. 

17. ʆʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʨʘʙʦʪʳ ʄɻʈʀ-ʈɻɻʈʋ ʧʦ ʧʨʠʢʣʘʜ-

ʥʦʡ ʛʝʦʣʦʛʠʠ ʠ ʥʦʚʳʝ ʟʘʜʘʯʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʟʘʢʦʥʘ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè (ʦʪ 29 ʜʝʢʘʙʨʷ 2012 ʛ. ˉ 273-ʌɿ) // ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʠ 

ʜʦʢʫʤʝʥʪʦʚ. ʄ. : ʄɻʈʀ-ʈɻɻʈʋ, 2013. 88 ʩ.  

18. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʄ. : ʄɻʈʀ-ʈɻɻʈʋ, 

2014. 136 ʩ. 

19. ʇʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʫʶ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʴ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʙʨʦʰʶʨʘ ʥʘ ʘʥʛʣ. ʠ ʨʫʩ. ʷʟʳʢʘʭ). 

TORONTO, KINROSS, 2011. 80 ʩ. 

20. ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ ʜʦ 2030 ʛʦʜʘ. ʋʪʚʝʨʞʜʝʥʘ 

ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 21 ʠʶʥʷ 2010 ʛ. ˉ 1039-ʨ. 

21. ʉʧʘʨʪʘʢ ɸ. ʅ. ʈʦʩʩʠʷ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʘʟʜʝʣʝʥʠʠ ʪʨʫʜʘ: ɺʳʙʦʨ ʢʦʥ-

ʢʫʨʝʥʪʥʦʡ ʩʪʨʘʪʝʛʠʠ : ʤʦʥʦʛʨʘʬʠʷ. ʄ. : ʄɸʂʉ ʇʨʝʩʩ, 2004. 524 ʩ. 

22. ʌʠʣʠʧʧʦʚ ɺ. ʄ. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʝʪʝʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʬʝʨʝ ʦʙʨʘ-

ʟʦʚʘʥʠʷ // ʌʝʜʝʨʘʣʴʥʳʡ ʩʧʨʘʚʦʯʥʠʢ. ʆʙʨʘʟʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ. ʊ.10. ʄ. : ʅʇ 

çʎʝʥʪʨ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʘʨʪʥʸʨʩʪʚʘè, 2014. ʉ. 311ï316. 

http://www.rg.ru/2015/05/18/filippov.html


ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

33 

23. ʕʢʩʧʦʨʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ: ʘʥʘʣʠʟ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ / 

ʉ. ɸ. ɹʝʣʷʢʦʚ [ʠ ʜʨ.]. ʄ. : ɼʝʣʦ, 2011. 124 ʩ.  

24. Education at a Glance 2015: OECD. Indicators Russian Federation ï DOI: 

10.1787/eag-2015-76-en [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.keepeek.com/Digital-Asset-Management/oecd/education/education-at-a-

glance-2015/russian-federation_eag-2015-76. 

25. Resources Futures. A Chatham House Report December 2012. 249 p. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: chatham-

house.orgüpublications/papers/view/187947. 

26. Trade-in-goods and trade-in-tasks: An integrating framework [ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: www.unige.ch/ses/dsec/repec/files/13103.pdf. 

List of references 

1. Arefeva A. L., Lines, E. F. Foreign students in the Russian universities. Mos-

cow : Ministry of education and science of the Russian Federation, The center for so-

ciological research, 2014, 228 p. 

2. Business risks in mining and metals industries: a study in 2012-2013. Ernst & 

young, 2012, 12 p., mode of access: ey.comüruéindustries/miningébusiness-

riskséminingé 

3. Research of the company "EY": Business risks in mining and metallurgic in-

dustries in 2015ï2016, mode of access: http://metalmininginfo.kz/archives/25614.  

4. Gafarova E. B. ñA study of the market of educational services Asia Pacificò, 

Marketing view: analytical reviews of regional markets of goods and services. Vol. 7, 

Vladivostok : FEFU ID, 2012, pp. 43ï61. 

5. ñReport on competitiveness of Russia 2011ò, World economic forum, Geneva, 

Moscow : JSC "Sberbank" and "Strategy partners Group", 2011, 227 p. 

6. Evolove I. ñWhat professions go to Russiaò, Rossiiskaya Gazeta, may 18, 

2015 , mode of access: http://www.rg.ru/2015/05/18/filippov.html 

7. Supena V. B. (editor). Research universities of USA: the mechanism of inte-

gration of science and education. Moscow : Master, 2016, 399 p. 

8. The concept of geological education in Russia. Moscow : NIA-Priroda, 2000, 

135 p. 

9. Lysov V. I., Bryukhovetskiy O. S. ñTasks of geological and rock formations, 

taking into account new factors of economic growth in Russiaò, News of higher edu-

cational institutions. Geology and exploration, 2016, no. 4, p. 75ï81. 

10. Lisov V. I. ñImport substitution in applied Geology of Russiaò, Competitive-

ness and import substitution in the oil and gas complex : All ï Russian conference 

(21ï22 may 2015). Management quality in the oil and gas industry, 2015, no. 4, 

p. 19ï22. 

http://dx.doi.org/10.1787/eag-2015-76-en
https://www.chathamhouse.org/
https://www.chathamhouse.org/
https://www.chathamhouse.org/publications/papers/view/187947
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiqivrFtpXNAhWGJZoKHRhLC0EQFggeMAA&url=http%3A%2F%2Fwww.unige.ch%2Fses%2Fdsec%2Frepec%2Ffiles%2F13103.pdf&usg=AFQjCNHODOD15q2pwoMa_8fdKxlTjIGNlA&bvm=bv.123664746,d.bGs
http://yandex.ru/clck/jsredir?from=yandex.ru%3Bsearch%2F%3Bweb%3B%3B&text=&etext=1220.hJwK7LJbi1RLIxP3vUNlyXJys0D8hsYUx982sdlhYv52DPXC6shdkoPDDZsNrWrxVqZj6cGn0Eokf6o6YI1IUl-me-GkhjkdMCXwzki97AoYbr99tRC-dihwuYweC_VIx_8UlBru0KJpoOAxdVmJJQN7gRGIgyNuiYOGMKcmspmRsBHGy79lFdzLGfmsHt5Ev4aMFanSDnbKKoSfd27GpQ.7dffef59fae4fd393f426e6f27d02c313d514ea4&uuid=&state=PEtFfuTeVD4jaxywoSUvtJXex15Wcbo_WC5IbL5gF2nA55R7BZzfUbx-UGhzxgeV&data=UlNrNmk5WktYejR0eWJFYk1LdmtxaEdEcFRkT3JyWm1iRUVsUEJyT0JaX2l2OGdhRWZGbzhiQ3U5Y0pDaVVUcEdKank0YVJtUlFYNXY5U0E4Y2tMbDVQdkc3WUdEdGlN&b64e=2&sign=ea628d42d94daa297906f779afca7bd6&keyno=0&cst=AiuY0DBWFJ5fN_r-AEszk9U0ft1qCeYET96QZT2OJyq26lYre3upBmjUYEiMZ-wTq6GC-o_Ak_YLGx6qDkHP82pwqt5dS_7DsZpPzeOknjr69gHUDpwEWT6i5YXOKj-ayZwxNfcx3MQq7UVoDbbspKPsUILdvf8fr2TIZa29BZAMzlrdcQCYB-AwqQNXUVWccAePDdN-oyHRcdoTJoc7X8VH7EJCyftIVFjZ9L9Oya8dsKhReHFilN1VvDKzWVSi7OQfG6V4Rnysz-6R_Vw3hVM4-E_oEIPyO1PxObwV6C7yVBCpU2BOYbwpWitKs1IXkm9NYF5XIS6lY-SaG9vjN7WaacoHOn1YbuDZEYx-eqF0soAtelu4Cw&ref=orjY4mGPRjk5boDnW0uvlrrd71vZw9kprmUYKyT7F3VaWpWYbDJF8jUYbVhkLKZthhCsOhUQ2aOW9KJQFiyT9SpZaa5NuMOPdBPug3TtT45Da-Wa5Ro1ATWySImKSbK8Qc384RShrKagCE2s6McOeOAKSxXoPGoPneR32pJmaMSxpOI60xIuhFWk8S7IlfbUvwdSgIGnuX1Ssp1zr0eTC8q5aXPd3YNL5fJQE0_eiv7qcsyMIBkQeg9i03OaH6gJMKNm8xC4ELiIQhTdt5qzF1MomNAiTPycsR1MOVmyncmDvgi6P81j7ZfM5kdgXJrzQz74OX9Oi6sYpZxJs3IoWa8fLANWmg3A4U7aA4LA9JCmRA5l0pof4Ev7E7-Ub3vX04gYjW-xl7Fp2b3_SilJx8LULfAT0B4Ak_Hk3hfr-RUeLqU_0k8HvKk-DIioHdJtIMDJO24nGmr9t2uVRaREXz8sk9hhVqBJN2JDPyUdhzkrtzQxiF3O-gtRinctgK6iA_1rXmxBaOahb0nQbaavODWDZ5KZk-ihjCdNrplGWdfX7J5zyw5GmpvtJYYdFtsC&l10n=ru&cts=1477386522030&mc=6.314091339310683
http://www.ey.com/ru/ru/industries/mining---metals/business-risks-in-mining---metals
http://www.ey.com/ru/ru/industries/mining---metals/business-risks-in-mining---metals
http://metalmininginfo.kz/archives/25614


ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

34 

11. Lisov S. V., Lisov V. I. Integration tendencies of higher professional educa-

tion of Russia, Moscow : Contriteness, 2016, 453 p. 

12. Lisov V. I. Problems of development of higher engineering education in 

Russia, Moscow : ID MGRI-RSGPU, 2013, 298 p. 

13. Lisov V. I. ñPriorities of the international educational activities of Russian 

universitiesò, Higher education in Russia, 2012, no 1, p. 3ï10. 

14. Science, technology and innovation in Russia, 2015: short statistical book, 

Moscow : ISS RAS, NAUKA, 2015, 108 p. 

15. ñThe status and use of mineral resources of the Russian Federation in 2013ò, 

State report the Ministry of natural resources of the Russian Federation, Moscow : 

OOO "Mineral-info", 2014, 346 p.  

16. Training of foreign citizens in higher educational institutions of the Russian 

Federation: statistical compendium, Moscow : Center of sociological researches, 

2014, vol. 11, 200 p. 

17. ñOrganization of educational and methodical work MGRI-RSGPU at the 

butt-ache of Geology and new challenges in terms of the law "On education in the 

Russian Federation" (dated 29 December 2012 ˉ 273-FZ)ò, Collection of articles 

and documents, Moscow : MGRI-RSGPU, 2013, 88 p.  

18. The main objectives of improving the quality of training specialists for the 

mineral resource complex of the Russian Federation, Moscow : MGRI-RSGPU, 

2014, 136 p. 

19. Attracting foreign investment in the mining industry of the Russian Federa-

tion (booklet in English. and eng. languages), TORONTO, KINROSS, 2011, 80 p. 

20. The strategy of geological industry development until 2030 (Approved by the 

decree of the RF, Government dated 21 June 2010 n 1039-p). 

21. Spartak A. N. Russia in the international division of labour: the choice of 

the competitive strategy, Moscow : MAKS Press, 2004, 524 p. 

24. Education at a Glance 2015: OECD. Indicators Russian Federation ï 

DOI:10.1787/eag-2015-76-en [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.keepeek.com/Digital-Asset-Management/oecd/education/education-at-a-

glance-2015/russian-federation_eag-2015-76. 

25. Resources Futures. A Chatham House Report December 2012. 249 p. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: chatham-

house.orgüpublications/papers/view/187947. 

26. Trade-in-goods and trade-in-tasks: An integrating framework [ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ]. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: www.unige.ch/ses/dsec/repec/files/13103.pdf. 

 

http://dx.doi.org/10.1787/eag-2015-76-en
https://www.chathamhouse.org/
https://www.chathamhouse.org/
https://www.chathamhouse.org/publications/papers/view/187947
https://www.google.ru/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiqivrFtpXNAhWGJZoKHRhLC0EQFggeMAA&url=http%3A%2F%2Fwww.unige.ch%2Fses%2Fdsec%2Frepec%2Ffiles%2F13103.pdf&usg=AFQjCNHODOD15q2pwoMa_8fdKxlTjIGNlA&bvm=bv.123664746,d.bGs


ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

35 

ʈʝʮʝʥʟʠʷ 

ʥʘ ʩʪʘʪʴʶ çʃʠʩʦʚ ɺ. ʀ. ʆ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 

çʄɻʈʀ-ʈɻɻʈʋè // ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 

2017. ˉ 1è  

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ï 

ʦʮʝʥʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ.  

ɺ ʥʝʡ ʨʘʩʩʤʦʪʨʝʥʦ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʳʨʴʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʈʦʩʩʠʡʩʢʦʡ 

ʵʢʦʥʦʤʠʢʠ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʦʧʠʩʘʥʠʶ ʨʘʙʦʪʳ, ʫʩʧʝʭʦʚ ʠ ʧʨʠ-

ʦʨʠʪʝʪʦʚ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʦʛʦ ʋʥʠʚʝʨ-

ʩʠʪʝʪʘ ʠʤʝʥʠ ʉʝʨʛʦ ʆʨʜʞʦʥʠʢʠʜʟʝ (ʄɻʈʀ-ʈɻɻʈʋ). 

ʈʘʩʩʤʦʪʨʝʥʳ ʠʥʪʝʛʨʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʠʨʦʚʦʛʦ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʠʩʢʦʤ ʜʣʷ ʛʦʨʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʢ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʚʝʜʸʥʥʦʡ ʚ ʩʪʘʪʴʝ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʢ ʤʠʨʦʚʳʤ ʣʠʜʝʨʘʤ ʧʦ 

ʘʩʩʠʛʥʦʚʘʥʠʷʤ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʠʟ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʘ ʚ ʨʘʩʯʸʪʝ ʥʘ ʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʦʪʥʦʩʷʪʩʷ ʐʚʝʡʮʘʨʠʷ ʠ ʉʐɸ, ʠʭ 

ʚʣʦʞʝʥʠʷ ʚ ʥʘʫʢʫ ʥʘ ʦʜʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʙʦʣʴʰʝ ʯʝʤ ʚ ʈʌ ʚ 3,5 ʨʘʟʘ, ʚ ʪʦ 

ʚʨʝʤʷ, ʢʘʢ ʙʶʜʞʝʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʠʤʝʨʥʦ ʪʘʢʦʝ ʞʝ ï ʚʩʝʛʦ ʚ 1,4 ʨʘʟʘ 

ʙʦʣʴʰʝ. ʇʨʠ ʵʪʦʤ, ʚ ʩʪʘʪʴʝ ʦʪʤʝʯʝʥʦ ʯʪʦ ʜʦ 60 % ʬʠʥʘʥʩʠʨʫʝʤʳʭ ʠʟ ʙʶʜʞʝʪʘ 

ʈʌ ʅʀʆʂʈ ʦʪʥʦʩʷʪʩʷ ʢ çʚʦʝʥʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤè. ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ, ʯʪʦ ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ ʈʦʩʩʠʠ ʚʳʜʝʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʩʨʝʜʩʪʚ ʥʘ 

ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʯʝʤ ʚ ʚʝʜʫʱʠʭ ʩʪʨʘʥʘʭ: ʧʨʠʤʝʨʥʦ ʚ 11 ʨʘʟ ʠ, ʯʪʦ ʟʘʪʨʘʪʳ 

ʥʘ ʅʀʈ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʪʨʝʙʫʶʪ 

ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʪʨʘʥʳ ʚ 

ʙʫʜʫʱʝʤ. ɸʚʪʦʨ ʩʪʘʪʴʠ ʧʨʠʚʦʜʠʪ ʵʪʦʪ ʚʳʚʦʜ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʚʘʞʥʦ ʫʚʝ-

ʣʠʯʠʚʘʪʴ ʟʘʪʨʘʪʳ ʨʦʩʩʠʡʩʢʠʭ ʢʦʤʧʘʥʠʡ ʥʘ ʩʚʦʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠè. ʇʨʠ ʵʪʦʤ, ʢʦʥʝʯʥʦ, ʩʥʠʞʝʥʠʝ ʙʶʜʞʝʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘʫʢʠ 

ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʜʦʣʞʥʦ, ʪ. ʢ. ʵʪʦ ʤʦʞʝʪ ʦʪʚʝʩʪʠ ʥʘʫʯʥʦʝ ʨʘʟʚʠʪʠʝ ʦʪ ʬʫʥʜʘʤʝʥ-

ʪʘʣʴʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʘʙʦʪʳ ʥʘ ʜʘʣʴʥʶʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʘʪʴʝ ʧʨʘʚʠʣʴʥʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ, ʭʦʪʷ ʥʝʬʪʴ ʠ ʷʚʣʷʝʪʩʷ ʮʝʥ-

ʥʳʤ ʩʳʨʴʸʤ, ʥʦ ʦʥʘ ʣʠʰʴ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʤʥʦʛʦʦʙʨʘʟʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝʜʨ, ʚʚʠʜʫ 

ʯʝʛʦ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʦʚʘʪʴ ʰʢʦʣʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʠʥʳʭ ʩʬʝʨʘʭ, ʪʘʢ, 

ʥʘʧʨʠʤʝʨ, ʄɻʈʀ-ʈɻɻʈʋ ʩʧʝʮʠʘʣʠʟʠʨʫʝʪʩʷ ʥʘ ʧʦʜʛʦʪʦʚʢʝ ʢʘʜʨʦʚ ʧʦ ʛʝʦʣʦʛʠʠ 

ʪʚʸʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʘ ʪʘʢʞʝ ʚʦʜʳ ʥʝʜʨ, ʚʚʠʜʫ ʯʝʛʦ ʦʪʤʝʥʘ ʧʨʠʩʦ-

ʝʜʠʥʝʥʠʷ ʄɻʈʀ-ʈɻɻʈʋ ʢ ʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ 30 ʥʦʷʙʨʷ 2016 ʛ. ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʩʢʘʞʝʪʩʷ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ. 

ɺ ʩʪʘʪʴʝ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʫʨʦʚʥʝ ʄʠʥʥʘʫʢʠ ʠ ʄʠʥʧʨʠʨʦʜʳ ʈʌ ʚ 1999 ʛ. 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ çʂʦʥʮʝʧʮʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠè, ʛʜʝ ʫʢʘ-

ʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʥʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʛʝʦʣʦʛʠʠ, ʵʢʦʥʦʤʠʢʦ-ʧʨʘʚʦʚʳʭ ʘʩʧʝʢʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ, ʤʝ-

ʥʝʜʞʤʝʥʪʘ ʚ ʦʙʣʘʩʪʠ ʛʝʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ. ʆʪʤʝʯʝʥʘ ʚʘʞʥʦʩʪʴ ʠʥʠʮʠ-

ʘʪʠʚʳ çɻʦʨʥʦʛʦè ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ 2016 ʛ. ʧʦ ʩʦʟʜʘʥʠʶ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ 

http://msgpa.ru/info/docs/geoeducation.pdf
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ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʦʤ ʦʙʨʘʟʦʚʘʥʠʠ ʧʦʜ ʵʛʠʜʦʡ ʖʅɽʉʂʆ ʠ ʧʨʠʩʦ-

ʝʜʠʥʝʥʠʝ ʄɻʈʀ-ʈɻɻʈʋ ʢ ʵʪʦʡ ʠʥʠʮʠʘʪʠʚʝ. 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʥʘʫʢʠ ʠ ʛʝʦʣʦʛʠʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. ɺʦʧʨʦʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʟʘʪʨʘʛʠʚʘʶʪʩʷ ʢʦʩʚʝʥʥʦ, ʥʘʧʨʠʤʝʨ, ʚ ʯʘʩʪʠ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʯʝʩʪʚʝ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ. 

ʉʪʘʪʴʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʘʢʦʥʯʝʥʥʳʡ ʪʨʫʜ, ʩʦʜʝʨʞʠʪ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ, 

ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʨʝʩʥʘ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʚʫʟʦʚʩʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ, ʨʫʢʦʚʦʜʩʪʚʫ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʬʝʨʝ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʨʷʜʫ ʜʨʫʛʠʭ 

ʯʠʪʘʪʝʣʝʡ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʫʙʣʠʢʘʮʠʠ. 

 

 

 

ʈʦʯʝʚ ʂ. ɺ. 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʛʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ʞʫʨʥʘʣʘ 

çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 
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ɺ ʩʠʩʪʝʤʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʦʙʝʩʧʝʯʝʥʠʷ ʚʥʫʪʨʝʥ-

ʥʝʡ ʠ ʚʥʝʰʥʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ. ɸ ʧʦʵʪʦʤʫ ʫʛʨʦʟʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ ʯʸʪʢʦ ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʬʝʜʝʨʘʣʥɹʳʭ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʦʚ ʠ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘʜʦ ʫʜʝʣʠʪʴ ʚʦʧʨʦʩʘʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʪʠʚʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʜʦʣʞʥʳ 

ʨʝʰʘʪʴʩʷ ʥʘ ʝʜʠʥʳʭ ʧʨʠʥʮʠʧʘʭ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʠ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʫʝʪʩʷ ʂʦʥ-

ʮʝʧʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ, ʚ ʢʦʪʦʨʦʡ ʟʘʢʨʝʧʣʝʥʳ 

ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʦʙʣʝʤʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʈʝʩ-
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ʧʫʙʣʠʢʝ ʂʦʤʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʂʦʥʮʝʧʮʠʷ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʂ, ʦʥʘ ʥʝ ʩʤʦʛʣʘ ʧʦʤʝʰʘʪʴ ʩʦʟʜʘʥʠʶ ʧʨʝʩʪʫʧʥʦʛʦ ʢʨʠʤʠ-

ʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʚʦ ʛʣʘʚʝ ʩ ɺ. ɻʘʡʟʝʨʦʤ. ɸʚʪʦʨʳ ʵʪʦʡ ʩʪʘʪʴʠ ʥʝ ʩʯʠʪʘʶʪ 

ʚʦʟʤʦʞʥʳʤ ʨʘʩʩʤʦʪʨʝʪʴ ʧʦʢʘ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʜʘʥʥʳʡ ʚʦʧʨʦʩ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʩʦʦʙʨʘʞʝʥʠʷʤ: ʚʦ-ʧʝʨʚʳʭ, ʦʙʚʠʥʷʝʤʳʡ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʩʣʝʜʩʪʚʠʝʤ ʠ ʪʦʣʴʢʦ ʩʫʜ 

ʤʦʞʝʪ ʫʩʪʘʥʦʚʠʪʴ ʪʷʞʝʩʪʴ ʠ ʠʩʪʠʥʥʦʩʪʴ ʩʦʚʝʨʰʝʥʥʦʛʦ ʠʤ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʚʦ-

ʚʪʦʨʳʭ, ʦʥ çʷʚʣʷʣʩʷè ʯʣʝʥʦʤ ʧʘʨʪʠʠ çɽʜʠʥʘʷ ʈʦʩʩʠʷè ʩʦ ʚʩʝʤʠ ʚʳʪʝʢʘʶʱʠʤʠ 

ʦʪʩʶʜʘ ʨʘʩʩʫʞʜʝʥʠʷʤʠ. ʆʜʥʘʢʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʳʰʝʫʢʘʟʘʥʥʦʝ ʠ ʨʘʩʩʫʞʜʘʷ ʦ 

ʂʦʥʮʝʧʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʤʳ ʥʝ ʤʦʞʝʤ ʥʝ ʫʢʘʟʘʪʴ ʥʘ ʩʣʝʜʫʶʱʝʝ: ʦʜʠʥ 

ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʩʧʫʙʣʠʢʠ, ʥʦ 

ʦʜʠʥ ʯʝʣʦʚʝʢ ʥʝ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʠʩʪʝʤʳ, ʩʦʦʙʱʝʩʪʚʘ ʙʝʟ ʘʜʝʢ-

ʚʘʪʥʳʭ, ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʜʣʷ ʵʪʦʛʦ ʦʙʲʝʢʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʫʩʣʦʚʠʡ ʠ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ, ʚʠʜʠʤʦ, ʩʦʟʜʘʣʠʩʴ ʥʝ ʩʨʘʟʫ ʚ ʨʝʛʠʦʥʝ. 

ʍʦʪʷ ʂʦʥʮʝʧʮʠʷ ʧʨʘʚʠʣʴʥʦ ʠ ʫʙʝʜʠʪʝʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʫʛʨʦʟʳ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʥʦ ʥʝ ʧʦʢʘʟʳʚʘʝʪ ʥʘ ʠʭ ʥʦʩʠʪʝʣʝʡ; ʚ ʂʦʥʮʝʧʮʠʠ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʠʥʜʠʢʘʪʦʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʥʦ ʦʪʩʫʪʩʪʚʫʶʪ ʠʭ ʧʦ-

ʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ; ʥʝʪ ʚ ʥʝʡ ʠ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚʦʟʜʝʡʩʪʚʠʷ ʬʝʜʝʨʘʣʴ-

ʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ ʨʝʩʧʫʙʣʠʢʠ. 

ʂʦʥʮʝʧʮʠʷ ʧʨʘʚʠʣʴʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫʛʨʦʟʳ: ʚʳʩʦʢʠʡ ʫʨʦ-

ʚʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ; ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʦʪʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʜʦʣʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʠʥʘʥʩʠʨʦ-

ʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ; ʥʠʟʢʘʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʨʷʜʝ 

ʦʪʨʘʩʣʝʡ; ʤʦʥʦʧʦʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ ʠ ʩʚʟ̫ʘʥʥʳʝ ʩ ʵʪʠʤ 

ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʮʝʥ ʠ ʪʘʨʠʬʦʚ; ʨʘʟʤʝʨʳ ʧʨʦʩʨʦʯʝʥʥʦʡ ʢʨʝʜʠʪʦʨʩʢʦʡ ʠ ʜʝ-

ʙʠʪʦʨʩʢʦʡ ʟʘʜʦʣʞʝʥʥʦʩʪʠ; ʥʠʟʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʡ. 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤʠ ʫʛʨʦʟʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʦʤʠ ʷʚʣʷʶʪʩʷ: 

1. ɼʝʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʘʷ ʪʘʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʘʢ: ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʳʨʴʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʢʦʥʦ-

ʤʠʢʠ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʚʳʧʫʩʢʘ 

ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ; ʥʝʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʪʦʚʘʨʦʦʙ-

ʤʝʥʘ ʧʦ ʚʳʚʦʟʫ ʠʟ ʨʝʩʧʫʙʣʠʢʠ ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʚʦʟʫ ʧʨʦʜʫʢʮʠʠ ʦʙʨʘʙʘʪʳ-

ʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʩʚʸʨʪʳʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʦʪʨʘʩ-

ʣʷʭ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʣʝʩʦ-

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʩʚʸʨʪʳʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʛʨʘʜʦʦʙʨʘʟʫʶʱʠʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ; ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʝʣʴʭʦʟʪʦʚʘʨʦʧʨʦʠʟʚʦ-

ʜʠʪʝʣʝʡ, ʧʣʦʜʦʨʦʜʠʷ ʟʝʤʝʣʴ, ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ; ʤʦʥʦʧʦʣʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʘʟʦʚʳʭ ʦʪʨʘʩʣʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʩʚʷʟʘʥʥʳʝ ʩ 

ʵʪʠʤ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʮʝʥ ʠ ʪʘʨʠʬʦʚ; ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʬʠʥʘʥʩʦ-

ʚʦʛʦ ʨʳʥʢʘ, ʚʩʝ ʝʱʸ ʥʠʟʢʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʚʣʦʞʝʥʠʡ 

ʢʘʧʠʪʘʣʦʚ ʚ ʧʦʩʨʝʜʥʠʯʝʩʢʫʶ ʠ ʪʦʨʛʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʨʘʟʨʫʰʝʥʠʝ ʥʘʫʯʥʦ-
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ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʝʩʧʫʙʣʠʢʠ, ʩʥʠʞʝʥʠʝ ʠ ʨʘʟʨʫʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʝʜʠʥʩʪʚʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, ʨʘʩʧʘʜ ʩʣʦʞʠʚʰʠʭʩʷ ʥʘʫʯʥʳʭ 

ʢʦʣʣʝʢʪʠʚʦʚ; ʜʝʤʧʠʥʛʦʚʘʷ ʧʦʣʠʪʠʢʘ ʠʥʦʩʪʨʘʥʥʳʭ ʬʠʨʤ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʚʳʪʝʩ-

ʥʝʥʠʝ ʩ ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʪʦʚʘʨʦʚ ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʤʝʩʪʥʳʭ ʪʦʚʘʨʦʧʨʦ-

ʠʟʚʦʜʠʪʝʣʝʡ; ʫʪʝʯʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʨʳʚʘ-

ʶʱʘʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

2. ɺʦʟʨʘʩʪʘʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʡ-

ʦʥʦʚ ʠ ʛʦʨʦʜʦʚ: ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʠʷ ʚ ʫʨʦʚʥʝ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʦʚ ʠ ʛʦʨʦʜʦʚ, ʥʘʣʠʯʠʝ ʜʝʧʨʝʩʩʠʚʥʳʭ ʚ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥʦʚ; ʥʘʨʫʰʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ; ʦʪʩʫʪʩʪʚʠʝ ʨʝʛʠ-

ʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʥʘʮʝʣʝʥʥʦʡ ʥʘ ʚʳʨʘʚʥʠʚʘʥʠʝ ʫʨʦʚʥʝʡ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ. 

3. ʋʚʝʣʠʯʝʥʠʝ ʠʤʫʱʝʩʪʚʝʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʥʘʩʝʣʝʥʠʷ, ʩʦʮʠʘʣʴʥʘʷ ʠ 

ʢʨʠʤʠʥʘʣʴʥʘʷ ʥʘʧʨʷʞʸʥʥʦʩʪʴ ʥʘ ʧʦʯʚʝ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʷʚʣʝʥʠʡ ï ʥʘʨʢʦʤʘʥʠʠ ʠ ʪʦʢʩʠʢʦʤʘʥʠʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʧʨʝʩʪʫʧʥʦʩʪʠ, ʧʨʦʩʪʠ-

ʪʫʮʠʠ; ʨʦʩʪ ʙʝʟʨʘʙʦʪʠʮʳ ʠ ʦʩʣʘʙʣʝʥʠʝ ʪʨʫʜʦʚʦʡ ʤʦʪʠʚʘʮʠʠ. ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʥʝʧʦʣʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʬʝʩ-

ʩʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʦʪʨʝʙʥʦʩʪʷʤ ʵʢʦʥʦʤʠʢʠ, ʜʝʬʠʮʠʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʜʠʩʧʨʦ-

ʧʦʨʮʠʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʘʭ ʪʨʫʜʘ ʛʦʨʦʜʦʚ ʠ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ, 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ ʠ ʤʝʜʣʝʥʥʳʝ ʪʝʤʧʳ ʩʥʠʞʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʙʝʜʥʦʩʪʠ ʚ 

ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʩʦʢʨʘʱʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʦʤʠ ʟʘ 

ʩʯʸʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʙʳʣʠ ʠ ʤʠʛʨʘʮʠʦʥʥʦʛʦ ʦʪʪʦʢʘ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʪʨʫʜʦʚʳʭ 

ʨʝʩʫʨʩʦʚ. 

4. ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʤʝʭʘʥʠʟʤʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝ-

ʩʢʦʡ ʧʦʣʠʪʠʢʠ: ʚʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʡʦʥʥʦʛʦ ʠ ʦʪʨʘʩʣʝʚʦʛʦ ʣʦʙʙʠʟ-

ʤʘ ʥʘ ʧʨʠʥʷʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ; ʩʣʘʙʦʝ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʵʢʦʥʦʤʠʢʫ ʨʝʩʧʫʙʣʠʢʠ, ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʥʝʩʦʛʣʘ-

ʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ; ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʨʘʟʚʠ-

ʪʦʩʪʴ ʠʥʩʪʠʪʫʪʦʚ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢ-

ʪʫʨʳ ʧʦʜʜʝʨʞʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʜʜʝʨʞʢʠ 

ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʨʝʩ-

ʧʫʙʣʠʢʠ. ɼʝʬʠʮʠʪ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʭʨʘʥʝʥʠʝ ʪʝʥʜʝʥʮʠʠ ʨʦʩʪʘ ʜʦʣʠ 

ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ, ʩʦʙʠʨʘʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʠ ʧʝʨʝʯʠʩʣʷʝʤʳʭ ʚ 

ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ. 

5. ʂʨʠʤʠʥʘʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ: ʨʦʩʪ ʙʝʟʨʘʙʦʪʠʮʳ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʠʪʝʣʥɹʘʷ 

ʯʘʩʪʴ ʧʨʝʩʪʫʧʣʝʥʠʡ ʩʦʚʝʨʰʘʝʪʩʷ ʣʠʮʘʤʠ, ʥʝ ʠʤʝʶʱʠʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʜʦʭʦʜʘ; ʢʦʨʨʫʧʮʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʢ ʫʧʨʘʚʣʝ-

ʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʴʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʝ ʚʣʘʩʪʥʳʝ ʩʪʨʫʢʪʫʨʳ; ʦʩʣʘʙʣʝʥʠʝ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥ-

ʪʨʦʣʷ, ʨʘʩʰʠʨʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʬʠ-

ʥʘʥʩʦʚʦʤ ʨʳʥʢʝ, ʚ ʩʬʝʨʝ ʧʨʠʚʘʪʠʟʘʮʠʠ, ʵʢʩʧʦʨʪʥʦ-ʠʤʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʷʭ ʠ 
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ʪʦʨʛʦʚʣʠ. ʇʝʨʝʯʝʥʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʫʛʨʦʟ ʫʪʦʯʥʷʝʪʩʷ ʚ ʢʘʞʜʳʡ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʨʦʟ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʘʥʳ, ʨʝʛʠʦʥʘ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ ʠ ʠʭ ʧʦʨʦʛʦʚʳʝ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʠʥʜʠʢʘʪʦʨʦʚ. ʊʦʣʴʢʦ ʨʘʩʩʤʘʪʨʠʚʘʷ ʵʪʫ ʩʠʩʪʝʤʫ ʤʦʞʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʮʝʣʦʤ. ʇʨʠ ʵʪʦʤ ʥʘʜʦ ʫʯʠʪʳ-

ʚʘʪʴ, ʯʪʦ ʵʪʠ ʠʥʜʠʢʘʪʦʨʳ ʥʝ ʩʦʚʧʘʜʘʶʪ ʜʣʷ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ ʠ ʜʣʷ ʦʪʜʝʣʥɹʳʭ ʨʝ-

ʛʠʦʥʦʚ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʝʩʦʚʧʘʜʝʥʠʝʤ ʦʙʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʦʨʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʠʥʜʠʢʘʪʦʨʦʚ, ʪʦ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ 

ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʢʨʝʧʣʝʥʠʶ ʬʝʜʝʨʘʪʠʚʥʳʭ ʦʩʥʦʚ ʛʦʩʫ-

ʜʘʨʩʪʚʘ. ʆʜʥʠʤ ʩʣʦʚʦʤ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʩʪʨʫʢʪʫʨʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦ-

ʥʦʤʠʢʠ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʝʛʠʦʥʝ ʜʦʣʞʥʳ ʫʯʠ-

ʪʳʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝ-

ʛʠʦʥʘ ʠ ʥʝ ʜʦʣʞʥʳ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʥʘʮʠʦʥʘʣʴʥʳʤ ʠʥʪʝʨʝʩʘʤ ʩʪʨʘʥʳ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʧʦʩʣʝʜʥʠʝ ʩʦʙʳʪʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʚ ʙʣʠʞʥʝʤ ʠ ʜʘʣʴʥʝʤ 

ʟʘʨʫʙʝʞʴʝ, ʚ ʩʬʝʨʝ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ 

ʈʦʩʩʠʷ ʢʘʢ ʥʠʢʦʛʜʘ ʥʫʞʜʘʝʪʩʷ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚʦ ʚʩʝʭ ʝʸ ʬʦʨʤʘʭ ʠ ʧʨʦʷʚʣʝʥʠʷʭ. 
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ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʚʳʚʦʜʠʪʩʷ 

ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ 

ʦʮʝʥʢʠ ʥʘʜʸʞʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʲʝʢʪʦʚ ɸ ʠ ɺ ʚ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʜʣʷ ʩʣʫʯʘʷ 

ʜʠʭʦʪʦʤʠʠ, ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʨʘʩʯʸʪʦʚ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʘʥʥʦʡ ʬʦʨʤʫʣʳ. 

The article is devoted to theoreti-

cal evaluation of the efficiency of classi-

fication algorithms, deduces a formula 

for the calculation of the guaranteed 

estimation of reliability of recognition 

depending on the specific ratio of the 

objects A and B in the training set for 

the case of dichotomy, gives an example 

of calculations using this formula. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʣʘʩʩʠʬʠʢʘʮʠʷ, 

ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, 

ʥʘʜʸʞʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ, 

ʪʝʦʨʠʷ ʚʝʨʦʷʪʥʦʩʪʠ. 

Keywords: classification, perfor-

mance evaluation of recognition relia-

bility learning with a teacher, the theo-

ry of probability. 

ʆʩʪʨʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʰʝʥʠʠ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʦʙʝ̡ʢ-

ʪʦʚ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʠʟʥʘʢʘʤ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤ ʠʭ, ʧʦʨʦʜʠʣʘ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʧʦʪʦʢ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʠʸʤʦʚ ʠ ʤʝʪʦʜʦʚ ʧʦʜ ʦʙʱʠʤ ʥʘʟʚʘ-

ʥʠʝʤ çʤʝʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚè, ʧʨʘʢʪʠʢʘ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ ʩʪʘʣʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʦʧʝʨʝʞʘʪʴ ʠʭ ʧʦʣʥʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ. ɹʦʣʝʝ ʪʦʛʦ, ʜʘʞʝ 

ʢʦʛʜʘ ʪʦʯʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʠʤʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ, ʠʭ 

ʩʦʙʣʶʜʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʯʘʩʪʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʛʘʨʘʥʪʠʨʦʚʘʥʦ. 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ, ʪʦ ʝʸ ʪʝʦʨʝʪʠʯʝ-

ʩʢʠʝ ʦʮʝʥʢʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʯʘʩʪʫʶ ʦʪʩʫʪʩʪʚʫʶʪ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʤʝʥʷ-

ʶʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠʤʠ ʟʘʢʣʶʯʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʤʘʣʳʤʠ 

ʚʳʙʦʨʢʘʤʠ, ʘʙʩʦʣʶʪʥʦ ʥʝʥʘʜʸʞʥʳ. 
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ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʦʣʝʟʥʦ ʠʤʝʪʴ ʧʫʩʪʴ ʛʨʫʙʫʶ, ʥʦ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʫʶ ʥʠʞʥʶʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʥʝʟʘʚʠʩʷʱʫʶ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʘʤʦʛʦ ʤʝʪʦʜʘ. 

ɺ ʥʘʯʘʣʝ ʥʘʧʦʤʥʠʤ ʟʘʜʘʯʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʚ ʝʸ ʧʨʦʩʪʝʡʰʝʡ ʧʦʩʪʘ-

ʥʦʚʢʝ. 

ʇʫʩʪʴ ʠʤʝʶʪʩʷ N ʦʙʲʝʢʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʥʝʢʦʪʦʨʳʤ ʥʘʙʦ-

ʨʦʤ ʧʨʠʟʥʘʢʦʚ (X1, X2, ...). ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʘʩʪʴ ʠʟ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʢ 

ʢʣʘʩʩʫ ɸ, ʜʨʫʛʘʷ ʯʘʩʪʴ ï ʢ ʢʣʘʩʩʫ ɺ (ʩʣʫʯʘʡ ʜʠʭʦʪʦʤʠʠ). ʕʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʵʪʘʣʦʥʥʳʝ ʦʙʲʝʢʪʳ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʦʯʢʠ ʚ 

ʧʨʠʟʥʘʢʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʦʙʨʘʟʫʶʪ çʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫè. ʂʦʥʢʨʝʪʥʳʡ ʘʣ-

ʛʦʨʠʪʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʵʪʦʡ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʧʳʪʘʝʪʩʷ ʦʪʥʝʩʪʠ ʢʘʞʜʳʡ 

ʦʙʲʝʢʪ ʵʢʟʘʤʝʥʫʝʤʦʡ ʚʳʙʦʨʢʠ ʦʙʲʸʤʘ n ʢ ʦʜʥʦʤʫ ʠʟ ʵʪʠʭ ʜʚʫʭ ʢʣʘʩʩʦʚ (ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ çʦʙʫʯʝʥʠʝ ʩ ʫʯʠʪʝʣʝʤè). 

ʊʘʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ (ʤʝʪʦʜ ʧʦʪʝʥʮʠʘʣʴ-

ʥʳʭ ʬʫʥʢʮʠʡ, ʩʪʦʭʘʩʪʠʯʝʩʢʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʪʘʢʩʦʥʦʤʠʷ, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ 

ʠ ʪ. ʜ.), ʥʦ ʚʩʝ ʦʥʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝʩʦʚʝʨʰʝʥʥʳ ʚ ʪʦʤ ʩʤʳʩʣʝ, ʯʪʦ ʠʥʦʛʜʘ ʦʰʠ-

ʙʦʯʥʦ ʦʪʥʦʩʷʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʙʲʝʢʪ ʵʢʟʘʤʝʥʫʝʤʦʡ ʚʳʙʦʨʢʠ ʥʝ ʢ ʪʦʤʫ ʢʣʘʩʩʫ, ʢ 

ʢʦʪʦʨʦʤʫ ʦʥ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʠʥʘʜʣʝʞʠʪ. 

ʆʙʦʟʥʘʯʠʤ ʯʝʨʝʟ Qmin ʜʦʣʶ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʟʥʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

(0 Ò Qmin Ò 1), ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʩʘʤʠʤ ʤʝʪʦʜʦʤ, ʝʸ ʤʳ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠ ʙʫʜʝʤ 

ʥʘʟʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʤʝʪʦʜʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ. ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʥʠ ʦʜʠʥ 

ʤʝʪʦʜ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ Qmin ʥʝ ʜʘʸʪ. 

ʇʦʵʪʦʤʫ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦʩʪʫʧʘʶʪ ʪʘʢ: ʧʨʠʤʝʥʷʶʪ ʘʢʪ ʨʘʩʧʦʟʥʘ-

ʚʘʥʠʷ ʢ l ʵʢʟʘʤʝʥʫʝʤʳʤ ʚʳʙʦʨʢʘʤ (ʢʘʞʜʘʷ ʦʙʲʸʤʦʤ n) ʠ ʚ ʢʘʯʝʩʪʚʝ Qmin ʧʨʠʥʠ-

ʤʘʶʪ ʯʠʩʣʦ: 

 , 

ʛʜʝ Qi ï ʜʦʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʨʘʩʧʦʟʥʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ i-ʡ ʚʳʙʦʨʢʝ. ʊʘʢʘʷ ʦʮʝʥʢʘ 

ʥʠʢʘʢ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʥʝ 

ʛʘʨʘʥʪʠʨʫʝʪ ʜʣʷ (l+1)-ʡ ʚʳʙʦʨʢʠ ʥʝʩʦʙʣʶʜʝʥʠʷ ʥʝʨʘʚʝʥʩʪʚʘ Qi+1 < q. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʘʜʸʞʥʦʡ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ Qmjn ʧʦʩʪʫʧʠʤ ʪʘʢ, ʢʘʢ ʵʪʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʧʨʠʥʷʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ. ɺʜrʚʠʥʝʤ 

ʥʫʣʝʚʫʶ ʛʠʧʦʪʝʟʫ ʅ0 ʦ ʪʦʤ, ʯʪʦ ʦʪʥʝʩʝʥʠʝ ʣʶʙʦʛʦ ʦʙʲʝʢʪʘ ʵʢʟʘʤʝʥʫʝʤʦʡ ʚʳ-

ʙʦʨʢʠ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʣʘʩʩʫ ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʚʠʩʠʤʳʤ ʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘ-

ʟʦʤ, ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʥʳʤ ʩ ʥʘʙʦʨʦʤ ʧʨʠʟʥʘʢʦʚ, ʘ ʦʧʠʨʘʝʪʩʷ ʣʠʰʴ ʥʘ ʦʮʝʥʦʯʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʦʣʝ ʦʙʲʝʢʪʦʚ ʪʠʧʘ ɸ (ʠʣʠ ɺ) ʚ ʦʙʫʯʘʶʱʝʡ ʚʙrʦʨʢʝ, ʠ ʥʘʡʜʸʤ 

ʥʠʞʥʶʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʙʲʝʢʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ 

ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. 

ʉʨʘʚʥʠʚʘʷ ʵʪʫ ʦʮʝʥʢʫ ʩ ʦʮʝʥʢʦʡ, ʧʦʣʫʯʝʥʥʦʡ çʩʦʜʝʨʞʘʪʝʣʴʥʳʤè ʤʝʪʦʜʦʤ 

(ʘʣʴʪʝʨʥʘʪʠʚʘ ʅ1), ʨʝʰʘʝʤ ʚʦʧʨʦʩ ʦ ʟʥʘʯʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ q, ʪ. ʝ. ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʣʠ ʜʘʥʥʳʡ ʤʝʪʦʜ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʘʙʦʪʘʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʣʠ ʞʝ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘ-

ʝʪʩʷ ʦʪ ʧʨʦʩʪʦʛʦ ʩʣʫʯʘʡʥʦʛʦ ʛʘʜʘʥʠʷ. 
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ʉʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʙʫʜʝʤ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʫʪʸʤ ʧʦʜʙʨʘʩʳ-

ʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʡ ʤʦʥʝʪʳ, ʢʦʪʦʨʘʷ ʣʦʞʠʪʩʷ ʛʝʨʙʦʤ ʢʚʝʨʭʫ 

ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ w, ʠ ʨʝʰʢʦʡ ï ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ 1-w. ɽʩʣʠ ʚʳʧʘʣ ʛʝʨʙ, ʪʦ ʤʳ ʦʪ-

ʥʦʩʠʤ ʦʙʲʝʢʪ, ʥʘʧʨʠʤʝʨ, ʢ ʢʣʘʩʩʫ ɸ, ʝʩʣʠ ʨʝʰʢʘ ï ʢ ʢʣʘʩʩʫ ɺ. 

ʇʦʜ ʫʩʧʝʭʦʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʦʪʥʝʩʝʥʠʝ ʦʙʲʝʢʪʘ ʢ ʪʦʤʫ ʢʣʘʩʩʫ, ʢ ʢʦʪʦʨʦʤʫ 

ʦʥ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʧʨʠʥʘʜʣʝʞʠʪ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï ʥʝʫʜʘʯʘ. 

ʆʙʦʟʥʘʯʠʚ ʯʝʨʝʟ ʨ ʚʝʨʦʷʪʥʦʩʪʴ ʫʩʧʝʭʘ, ʙʫʜʝʤ ʠʤʝʪʴ:  

 p = ű(w, t) = wt +(1 ï w)(1 ï t) (1) 

ʛʜʝ t ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘʫʛʘʜ ʚʟʷʪʳʡ ʦʙʲʝʢʪ ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʘʩʩʫ ɸ, (ʜʦ-

ʣʷ ʦʙʲʝʢʪʦʚ ʪʠʧʘ ɸ ʚ ʚʳʙʦʨʢʝ). ɽʩʣʠ ʤʳ ʩʨʘʚʥʠʚʘʝʤ ʧʨʦʮʝʩʩ ʩʣʫʯʘʡʥʦʛʦ ʛʘʜʘ-

ʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʶʙʦʛʦ ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʤʝʪʦʜʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʪʦ ʧʦ-

ʩʢʦʣʴʢʫ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʩʝʨʠʷʤʠ ʠʩʧʳʪʘʥʠʡ ɹʝʨʥʫʣʣʠ, ʨʝʯʴ ʠʜʸʪ ʦʙ ʦʮʝʥʢʝ 

ʚʝʣʠʯʠʥʳ: 

 ()
[ ]

( )1
n

n ii i

n

i qn

S f p C p p
-

=

= = -ä  (2) 

ʛʜʝ [ Å ] ï ʮʝʣʘʷ ʯʘʩʪʴ. 

ɹʦʣʝʝ ʪʦʛʦ, ʞʝʣʘʪʝʣʴʥʦ ʥʘʡʪʠ ʪʦʯʥʫʶ ʥʠʞʥʶʶ ʛʨʘʥʴ ʵʪʦʡ ʚʝʣʠʯʠʥʳ ʧʦ ʨ:  

 Inf f(p) = Qmin (ʩʣʫʯʘʡʥʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʷ) 

ʀʟ ʪʝʦʨʠʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʠʟʚʝʩʪʥʦ (ʥʘʧʨʠʤʝʨ, 1), ʯʪʦ  

 
() [ ] [ ]( ), 1pf p I qn n qn= - +

, 

ʛʜʝ  ( )
( )

( )
11

0

1
, 1

,

x
ba

xI a b Z Z dZ
B a b

--= -ñ   

ï ʥʝʧʦʣʥʘʷ ʙʝʪʘ-ʬʫʥʢʮʠʷ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʘ ʠ b, (ɺ(ʘ, b) ï ʧʦʣʥʘʷ ʙʝʪʘ-ʬʫʥʢʮʠʷ ʩ 

ʪʝʤʠ ʞʝ ʧʘʨʘʤʝʪʨʘʤʠ). 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ [1] Iʭ(ʘ, b) ʝʩʪʴ ʬʫʥʢʮʠʷ ʙʝʪʘ-ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦ ʩʪʝʧʝʥʷ-

ʤʠ ʩʚʦʙʦʜʳ 2ʘ ʠ 2b ʠ ʢʘʢ ʚʩʷʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʝʩʪʴ ʥʝʫʙʳʚʘʶɦ ʘʷ ʧʦ 

X ʬʫʥʢʮʠʷ: 

 ( )
2

1 1 2

2 2

1 2

, ,   ,  
2 2

x

X v v
P X I a b a b

X X

å õ
= ¢ = = =æ ö

+ç ÷
  

ʛʜʝ 2

1X  ʠ 2

2X  ï ʥʝʟʘʚʠʩʠʤʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ, ʠʤʝʶʱʠʝ ʭʠ-ʢʚʘʜʨʘʪ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʩʦ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ɜ1 ʠ ɜ2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ f(p) ʝʩʪʴ ʥʝʫʙʳʚʘʶʱʘʷ ʧʦ ʨ ʬʫʥʢʮʠʷ ʠ ʧʨʠ ʣʶʙʦʤ ʬʠʢʩʠ-

ʨʦʚʘʥʥʦʤ W* (ʩ ʫʯʸʪʦʤ (1)): 
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[ ]

( )
( )1 2

*

0,1 ,

inf inf ,
p t t t

f p f w t
Í Í

è ø= j
ê ú (3) 

ʛʜʝ  t1 ʠ t2 ï ʥʠʞʥʷʷ ʠ ʚʝʨʭʥʷʷ ʛʨʘʥʠʮʳ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʷ t. ɼʝʣʦ ʚ 

ʪʦʤ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʟʥʘʯʝʥʠʝ t (ʜʦʣʷ ʦʙʲʝʢʪʦʚ ʪʠʧʘ ɸ ʠʣʠ ɺ ʚ ʦʙʫʯʘʶɦ ʝʡ ʚʳ-

ʙʦʨʢʝ) ʦʮʝʥʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ (t1, t2), ʛʜʝ t1 ʠ t2 ʦʧʨʝ-

ʜʝʣʷʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʨʝʰʝʥʠʝʤ ʫʨʘʚʥʝʥʠʡ [2]: 

 
( )

1
, 1 1tI r Pm -m+ = -

 (4) 

 
( )

2
1,tI r Pm+ -m =

 (5) 

ʛʜʝ ʈ ï ʟʘʜʘʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʚʝʨʠʷ (0.5 Ò ʈ Ò 1), r ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝ-

ʟʘʚʠʩʠʤʳʭ ʠʩʧʳʪʘʥʠʡ, Õ ï ʯʠʩʣʦ ʫʩʧʝʭʦʚ, Iʭ(ʘ, b) ï ʬʫʥʢʮʠʷ ɺ ï ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ ʫʯʪʸʤ, ʯʪʦ ʨʘʚʝʥʩʪʚʦ (3), ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠ  

İ Ò w* Ò 1 (ʵʪʦ ʩʣʝʜʫʝʪ ʠʟ (1)). ʅʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʝʛʦ ʥʘ ʚʝʩʴ ʜʠʘʧʘʟʦʥ 

w*Í [0,1] ʜʝʣʘʝʪʩʷ ʦʯʝʥʴ ʧʨʦʩʪʦ. ɺ ʩʠʣʫ ʩʠʤʤʝʪʨʠʠ ʢʣʘʩʩʦʚ ɸ ʠ ɺ, ʝʩʣʠ 

0 Ò w*  Ò İ, ʤʳ ʦʪʥʦʩʠʤ ʦʙʲʝʢʪ ʢ ʢʣʘʩʩʫ ɸ, ʝʩʣʠ ʤʦʥʝʪʘ ʣʦʞʠʪʩʷ ʨʝʰʢʦʡ, ʘ ʥʝ 

ʛʝʨʙʦʤ (ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ w1 = l ï w, ʛʜʝ ʫʞʝ  İ Ò w1 Ò 1) 

ɾʝʣʘʷ ʜʦʩʪʠʯʴ ʥʘʠʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʜʝʣʠ ɹʝʨʥʫʣʣʠ ʢʘʢ ʤʝʪʦʜʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢ ʚʳʙʨʘʪʴ ʧʘʨʘʤʝʪʨ w, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

( )max ,
w

w tj  ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʤ t. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʦʪʳʩʢʘʥʠʶ 

 ( )
( )
[ ]1 2,
0,1

inf max ,
t t t

w t
Í

jÍ

j  (6) 

ʈʘʩʩʤʦʪʨʠʤ 3 ʚʦʟʤʦʞʥʳʭ ʩʣʫʯʘʷ. 

1. t2 Ò İ 

ʊʦʛʜʘ ( ) ( )max , 0, 1
w

w t t tj =j = - ʠ  

 ( ) 2inf max , 1
w

w t tj = - (7) 

2.  t1 Ó İ
 

ʊʦʛʜʘ ( ) ( )max , 1,
w

w t t tj =j =ʠ 

 ( ) 1inf max ,
w

w t tj = (8) 

3.  t1 < İ < t2 
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ʇʨʠ ʨʘʚʥʦʚʝʨʦʷʪʥʦʤ ʧʦʧʘʜʘʥʠʠ t ʚ ʣʶʙʫʶ ʪʦʯʢʫ ʠʥʪʝʨʚʘʣʘ (t1, t2) ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ w ʙʫʜʝʪ ʚ ʩʨʝʜʥʝʤ ʨʘʚʥʦ: 

 
max

1 2
2

2 1 2 1 2 1

1 1
2 112 20 1

2
ʩʨ

t t
t

w
t t t t t t

- -
-

= Ö + Ö = Ö
- - -  

ʠ ( )
( )
( )

1 2

2 1

4 1 1
inf max ,

2t w

t t
w t

t t
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ʊʝʧʝʨʴ ʜʦʩʪʘʪʦʯʥʦ ʚ ʚʳʨʘʞʝʥʠʝ ʜʣʷ S ʚʤʝʩʪʦ ʨ ʧʦʜʩʪʘʚʠʪʴ ʧʨʘʚʫʶ ʯʘʩʪʴ 

(7), (8) ʠʣʠ (9) (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʦʙʲʝʢʪʦʚ ɸ ʠ ɺ 

ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ) ʠ ʤʳ ʧʦʣʫʯʠʤ ʛʘʨʘʥʪʠʨʦʚʘʥʥʫʶ ʦʮʝʥʢʫ (ʚ ʚʠʜʝ ʪʦʯʥʦʡ 

ʥʠʞʥʝʡ ʛʨʘʥʠ) ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʛʘʜʘʥʠʷ, ʢʘʢ ʤʝʪʦʜʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʦʙʨʘʟʦʚ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʩʨʘʚʥʠʚʘʪʴ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʥʢʨʝʪʥʦ-

ʛʦ çʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦè ʤʝʪʦʜʘ. 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ: 

ʊʘʙʣʠʮʘ 1 

p 0,5 0,7 0,8 

n 10 20 10 20 10 20 

qĿ100 % 80 70 80 70 80 70 

inf S 0,055 0,058 0,383 0,608 0,678 0,913 

 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ H1 ʦʪʚʝʨʛʘʶʪ ʚ ʧʦʣʴʟʫ ʅ0 ʫʞʝ ʧʨʠ 

inf S Ó 0,05, ʧʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʦ çʩʦʜʝʨʞʘ-

ʪʝʣʴʥʦʤʫè ʤʝʪʦʜʫ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʟʥʘʥʳ ʫʙʝʜʠʪʝʣʴʥʳʤʠ, ʧʨʠʯʸʤ ʪʘʢʦʝ 

ʫʪʚʝʨʞʜʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʩʧʨʘʚʝʜʣʠʚʦ ʩ ʥʘʜʸʞʥʦʩʪʴʶ 0,95ï0,99. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʬʫʥʢʮʠʷʤ ʩ ʬʦʨʤʫʣʘʤʠ, ʛʨʘʬʠʢʘʤʠ ʠ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʤʠ ʪʘʙʣʠʮʘʤʠ. ʇʝʨ. ʩ ʘʥʛʣ. / ʇʦʜ ʨʝʜ. ʄ. ɸʙʨʘʤʦʚʠʯʘ, ʀ. ʉʪʠʛʘʥ. 

ʄ. : ʅʘʫʢʘ, 1979. 830 ʩ. 

2. ɹʦʣʴʰʝʚ ʃ. ʅ., ʉʤʠʨʥʦʚ ʅ. ɺ. ʊʘʙʣʠʮʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ. ʄ. : 

ʅʘʫʢʘ, 1983. 416 ʩ. 
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ʘʣʛʦʨʠʪʤʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʚʳʚʝʜʝʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ 

ʦʮʝʥʢʠ ʥʘʜʸʞʥʦʩʪʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʜʣʷ ʩʣʫʯʘʷ ʜʠʭʦʪʦ-

ʤʠʠ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʘʩʯʸʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʚʝʜʝʥʥʦʡ ʬʦʨʤʫʣʳ, ʢʦʪʦ-

ʨʳʝ ʧʦʟʚʦʣʠʣʠ ʘʚʪʦʨʘʤ ʩʜʝʣʘʪʴ ʫʙʝʜʠʪʝʣʴʥʳʝ ʚʳʚʦʜʳ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʘʪʴʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʘʪʠʢʝ ʞʫʨʥʘʣʘ, ʨʘʟʜʝʣʫ 05.13.00. 
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ʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʄʘʪʝʨʠʘʣ ʩʪʘʪʴʠ ʠʟʣʦʞʝʥ ʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦʤ ʫʨʦʚʥʝ, ʜʦʩʪʫʧ-

ʥʳʤ ʷʟʳʢʦʤ. ɸʥʥʦʪʘʮʠʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʘ. ɺʳʚʦʜʳ ʩʪʘʪʴʠ ʚʧʦʣʥʝ 

ʦʙʦʩʥʦʚʘʥʳ.  

ɿʘʢʣʶʯʝʥʠʝ: ʩʪʘʪʴʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʞʫʨʥʘʣʝ ʋɻʊʋ. 
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ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ, ʋɻʊʋ 
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ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʠʟʫʯʝʥʠʝ 

ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʩʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘʤʠ, ʠ ʧʦʠʩʢʘ 

ʢʣʠʝʥʪʦʚ ʨʘʙʦʪʥʠʢʘʤʠ ʩʪʘʥʮʠʡ, ʧʨʠʚʝʜʸʥ 

ʦʧʨʦʩ ʚʦʜʠʪʝʣʝʡ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʣʦʞʝʥʘ 

ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ, ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʝʛʦ 

ʜʘʥʥʳʡ ʧʨʦʮʝʩʩ. ʄʝʪʦʜ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ï 

ʚʟʷʪ ʧʦ ʧʨʠʤʝʨʫ ʘʫʢʮʠʦʥʘ. 

The article presents a study of 

the service station search process by 

customers and find customers by em-

ployees of the stations. A survey of 

drivers is presented. On the basis of 

obtained data, development of the 

project automates this process is pro-

posed. The auction is taken for exam-

ple of automation method. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʘʥʮʠʷ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʧʨʠʣʦʞʝʥʠʝ, 

ʨʝʤʦʥʪ, ʘʫʢʮʠʦʥ, ʪʝʭʥʠʯʝʩʢʠʡ ʦʩʤʦʪʨ, 

ʘʚʪʦʤʦʙʠʣʴ, ʤʘʰʠʥʘ, ʢʦʤʤʝʨʯʝʩʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

Keywords: service station, appli-

cation, repair, auction, inspection, au-

tomobile, car, commercial efficiency. 

ɺʚʝʜʝʥʠʝ 

ʅʘʰʫ ʞʠʟʥʴ ʩʝʛʦʜʥʷ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʙʝʟ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʉʝʡʯʘʩ, ʚʩʝ 

ʜʚʦʨʳ ʠ ʧʘʨʢʦʚʢʠ ʙʫʢʚʘʣʴʥʦ ʟʘʧʦʣʥʝʥʳ ʤʘʰʠʥʘʤʠ. ʊʦʣʴʢʦ ʧʦ ʦʬʠʮʠʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʝ, ʘʚʪʦʤʦʙʠʣʷʤʠ ʫʞʝ ʦʙʣʘʜʘʶʪ 37 % ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʠ, ʝʱʸ 6 % ʧʣʘ-

ʥʠʨʫʶʪ ʧʨʠʦʙʨʝʩʪʠ ʘʚʪʦ ʚ ʵʪʦʤ ʛʦʜʫ, ʠ ʵʪʦ ʪʦʣʴʢʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ [1].  

ʃʁ ʙʦʝ ʘʚʪʦ ʧʦʩʪʦʷʥʥʦ ʪʨʝʙʫʝʪ ʚʣʦʞʝʥʠʡ, ʨʝʛʫʣʷʨʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʦʩʤʦʪ-

ʨ  r(ʜʘʣʝʝ ʊʆ), ʧʦʩʪʦʷʥʥʳʝ ʨʝʤʦʥʪʳ, ʟʘʤʝʥʘ ʤʘʩʣʘ ʠ ʨʘʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʂʘʞʜʳʡ ʚʦʜʠʪʝʣʴ ʟʘʥʠʤʘʝʪʩʷ ʧʦʜʦʙʥʳʤʠ ʚʝʱʘʤʠ ʧʦʩʪʦʷʥʥʦ. ʀ ʜʘʣʝʢʦ ʥʝ ʚʩʷ-

ʢʠʡ ʘʚʪʦʣʶʙʠʪʝʣʴ ʨʝʤʦʥʪʠʨʫʝʪ ʪʨʘʥʩʧʦʨʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺʝʜʴ ʢʨʫʛʦʤ ʩʪʦʣʴ-

ʢʦ ʩʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʩʤʦʪʨʘ (ʜʘʣʝʝ ʉʊʆ). 

ʅʦ ʢʘʢ ʚʳʙʨʘʪʴ ʢʘʯʝʩʪʚʝʥʥʫʶ, ʦʩʫʱʝʩʪʚʣʷʶʱʫʶ ʙʳʩʪʨʳʡ ʨʝʤʦʥʪ, ʘ ʟʘʯʘ-

ʩʪʫʶ ʠ ʥʝʜʦʨʦʛʫʶ ʩʪʘʥʮʠʶ? ɺʝʜʴ ʚ ʩʝʛʦʜʥʷʰʥʠʡ ʚʝʢ ʚʩʝʦʙʱʝʡ ʟʘʥʷʪʦʩʪʠ, 

ʩʣʦʞʥʦ ʥʘʡʪʠ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ ʉʊʆ, ʦʩʦʙʝʥʥʦ, ʚ ʩʣʫʯʘʝ ʧʦʣʦʤʢʠ, ʢʦʛʜʘ ʘʚʪʦ ʥʝ 

ʥʘ ʭʦʜʫ. ɿʘʯʘʩʪʫʶ ʘʚʪʦʚʣʘʜʝʣʴʮʳ ʧʨʦʩʪʦ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʧʨʝʜʳʜʫʱʠʤ ʉʊʆ, ʛʜʝ 
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ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ ʨʝʤʦʥʪ ʜʦ ʵʪʦʛʦ, ʯʘʩʪʦ ʧʨʝʥʝʙʨʝʛʘʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʨʝʤʦʥʪʘ: ʢʘʯʝʩʪʚʦ, ʚʨʝʤʷ ʠʣʠ ʩʪʦʠʤʦʩʪʴ.  

ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʇʦʜʦʙʥʳʤʠ ʚʦʧʨʦʩʘʤʠ ʟʘʥʠʤʘʝʪʩʷ ʢʘʞʜʳʡ ʘʚʪʦʣʶʙʠʪʝʣʴ, ʧʨʠ ʵʪʦʤ ʢʘʞ-

ʜʳʡ ʨʘʟ ʝʛʦ ʠʥʪʝʨʝʩʫʶʪ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʦʙʩʣʫʞʠʚʘʥʠʷ. ɽʩʣʠ ʩʣʫʯʘʝʪʩʷ ʚʥʝ-

ʰʪʘʪʥʘʷ ʧʦʣʦʤʢʘ, ʘ ʝʩʪʴ ʩʠʶʤʠʥʫʪʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʪʨʘʥʩʧʦʨʪʝ, ʪʦ ʧʦʜʦʡ-

ʜʸʪ ʣʶʙʦʝ ʉʊʆ ʧʦ ʙʣʠʟʦʩʪʠ, ʧʨʠ ʵʪʦʤ ʩʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʥʝ ʙʫʜʝʪ ʨʝʰʘʶʱʠʤ 

ʧʘʨʘʤʝʪʨʦʤ. ɺʦʟʤʦʞʥʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦ ʜʚʦʨʝ ʛʦʜʘʤʠ ʤʦʞʝʪ ʩʪʦʷʪʴ ʘʚʪʦ ʚ 

ʦʞʠʜʘʥʠʠ ʥʘʢʦʧʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘ ʨʝʤʦʥʪ ʩʨʝʜʩʪʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʘʞʥʳ 

ʥʝ ʩʨʦʢ ʠ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʉʊʆ, ʘ ʜʝʰʝʚʠʟʥʘ. ɺʣʘʜʝʣʝʮ ʘʚʪʦʤʦʙʠʣʷ ʧʨʝʤʠʫʤ 

ʢʣʘʩʩʘ ʙʫʜʝʪ ʚʳʙʠʨʘʪʴ ʉʊʆ ʩʤʦʪʨʷ ʣʠʰʴ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʠ ʩʦʭʨʘ-

ʥʝʥʠʝ ʜʠʣʝʨʩʢʦʡ ʛʘʨʘʥʪʠʠ. ɺ ʚʠʜʫ ʩʪʦʣʴʢʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʠʩʢʘ, 

ʧʦʧʨʦʙʫʝʤ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ, ʢʘʢ ʩʝʛʦʜʥʷ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʧʨʦʮʝʩʩ. 

ʇʦʠʩʢ ʉʊʆ ʦʯʝʥʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʘʷ ʦʧʝʨʘʮʠʷ, ʪʘʢ ʢʘʢ ʣʠʰʴ ʫ ʥʝʤʥʦʛʠʭ 

ʩʪʘʥʮʠʠ ʝʩʪʴ ʩʚʦʡ ʠʥʪʝʨʥʝʪ ʧʦʨʪʘʣ, ʠʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʢʨʫʧʥʘʷ ʨʝʢʣʘʤʥʘʷ ʧʦʣʠ-

ʪʠʢʘ, ʠ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ ʯʪʦ ʢʣʠʝʥʪ ʥʝ ʥʘʡʜʸʪ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʝʛʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʠ ʢʘʢ ʛʦʚʦʨʠʪ ʟʥʘʤʝʥʠʪʘʷ ʧʦʛʦʚʦʨʢʘ ʧʨʠ-

ʜʸʪʩʷ ʚʳʙʨʘʪʴ ʥʘʠʤʝʥʴʰʝʝ ʠʟ ʟʦʣ.  

ʈʝʤʦʥʪʥʳʝ ʩʪʘʥʮʠʠ ʠʩʧʳʪʳʚʘʶʪ ʧʦʜʦʙʥʳʝ ʧʨʦʙʣʝʤʳ. ʅʝʙʦʣʴʰʠʝ ʩʪʘʥʮʠʠ 

ʠʱʫʪ ʢʣʠʝʥʪʦʚ, ʧʨʠʚʣʝʢʘʷ ʩʢʠʜʢʘʤʠ, ʘʢʮʠʷʤʠ, ʩʢʦʨʦʩʪʴʶ ʨʝʤʦʥʪʘ (ʚ ʚʠʜʫ ʥʝ 

ʟʘʥʷʪʦʩʪʠ), ʠ ʜʝʰʝʚʠʟʥʦʡ, ʥʦ ʦ ʥʠʭ ʤʘʣʦ ʢʪʦ ʟʥʘʝʪ.  

ɺ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ʙʳʣʦ ʨʝʰʝʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʠʣʦʞʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ 

ʚʩʝʤ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʠ ʥʝ ʪʦʣʴʢʦ, ʪʨʝʙʦʚʘʥʠʷʤ. ʇʨʠʣʦʞʝʥʠʝ ʢʦʪʦʨʦʝ ʩʦʪʨʝʪ 

ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʉʊʆ ʠ ʘʚʪʦʚʣʘʜʝʣʴʮʘʤʠ.  

ʇʨʠʣʦʞʝʥʠʝ 

ɺ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʠ ʠʟʫʯʝʥʠʷ, ʚʦʟʥʠʢʣʘ ʠʜʝʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʠʩʢʘ ʉʊʆ ʤʝ-

ʪʦʜʦʤ ʘʫʢʮʠʦʥʘ. ɸʫʢʮʠʦʥ ï ʤʝʩʪʦ ʛʜʝ ʧʨʝʩʣʝʜʫʶʪʩʷ ʠʥʪʝʨʝʩʳ ʧʨʦʜʘʚʮʘ, ʠ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ ʚʩʝ ʧʦʢʫʧʘʪʝʣʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʦʢʫʧʢʝ, ʵʪʦ ʦʜʥʘ ʠʟ ʣʫʯʰʠʭ ʩʠʩʪʝʤ 

ʧʨʦʜʘʞ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʘʚʠʚ ʢʣʠʝʥʪʘ ʥʘ ʤʝʩʪʦ ʧʨʦʜʘʚʮʘ, ʤʳ ʧʦʣʫʯʘʝʤ 

ʫʜʦʙʥʫʶ ʩʭʝʤʫ ʧʦ ʧʨʦʜʘʞʝ ʫʩʣʫʛʠ ʨʝʤʦʥʪʘ ʩʨʝʜʠ ʧʦʢʫʧʘʪʝʣʝʡ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʩʨʝʜʠ ʨʘʙʦʪʥʠʢʦʚ ʉʊʆ. 

ʉʪʦ ʘʫʢʮʠʦʥ: 

1. ʂʣʠʝʥʪ ʫʢʘʟʳʚʘʝʪ ʩʚʦʶ ʧʦʣʦʤʢʫ, ʘ ʪʘʢ ʞʝ ʢʨʠʪʝʨʠʠ ʧʦʠʩʢʘ (ʥʘʧʨʠʤʝʨ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ ʘʚʪʦ), ʚ ʟʘʷʚʢʝ. 

2. ɺʩʝ ʉʊʆ ʠʟ ʟʘʜʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʧʦʣʫʯʘʶʪ ʟʘʷʚʢʫ ʥʘ ʫʩʣʫʛʫ. 

3. ʈʘʙʦʪʥʠʢ ʉʊʆ ʦʪʚʝʯʘʝʪ ʥʘ ʟʘʧʨʦʩ, ʫʢʘʟʳʚʘʷ ʩʪʦʠʤʦʩʪʴ ʠ ʚʨʝʤʷ ʟʘ ʢʦ-

ʪʦʨʦʝ ʦʥ ʛʦʪʦʚ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʤʦʥʪ. 

4. ʂʣʠʝʥʪ ʚʳʙʠʨʘʝʪ ʩʘʤʳʡ ʧʦʜʭʦʜʷʱʠʡ ʜʣʷ ʥʝʛʦ ʚʘʨʠʘʥʪ ʠʟ ʧʨʝʜʣʦʞʝʥʠʡ 

ʧʨʠʩʣʘʥʥʳʭ ʨʘʙʦʪʥʠʢʘʤʠ ʩʪʘʥʮʠʡ. 

5. ɸʚʪʦʚʣʘʜʝʣʝʮ ʨʝʤʦʥʪʠʨʫʝʪʩʷ ʩ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʜʣʷ 

ʥʝʛʦ. ʈʘʙʦʪʥʠʢ ʉʊʆ ʧʦʣʫʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʨʘʙʦʪʢʘ. 
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ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʢʣʠʝʥʪ ʧʫʙʣʠʢʫʝʪ ʩʚʦʶ ʟʘʧʠʩʴ, ʝʤʫ ʥʘʯʠ-

ʥʘʶʪ ʧʨʝʜʣʘʛʘʪʴ ʩʚʦʠ ʫʩʣʫʛʠ ʨʘʟʣʠʯʥʳʝ ʩʪʘʥʮʠʠ, ʫ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʫʢʘʟʘ-

ʥʳ ʦʪʟʳʚʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ, ʧʨʝʜʳʜʫʱʠʝ ʨʝʤʦʥʪʳ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʥʠʢ ʉʊʆ ʫʢʘ-

ʟʳʚʘʝʪ ʧʨʝʜʧʦʣʘʛʘʝʤʫʶ ʩʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ, ʩʨʦʢʠ ʠ ʛʘʨʘʥʪʠʠ. ʀ ʢʣʠʝʥʪ ʩʘʤ, ʥʝ 

ʚʳʭʦʜʷ ʠʟ ʜʦʤʘ ʚʳʙʠʨʘʝʪ ʩʝʙʝ ʉʊʆ, ʦʥ ʜʦʛʦʚʘʨʠʚʘʝʪʩʷ ʦ ʚʨʝʤʝʥʠ ʠ ʮʝʥʝ ʩ 

ʥʘʠʙʦʣʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʚʰʠʤ ʝʛʦ ʉʊʆ.  

ʇʨʠ ʵʪʦʤ, ʣʶʙʦʡ ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʢʘʢ ʨʝ-

ʤʦʥʪʠʨʫʶʱʘʷ ʩʪʦʨʦʥʘ ʠ ʟʘʨʘʙʘʪʳʚʘʪʴ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʝ.  

ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʠʪʫʘʮʠʶ, ʢʦʪʦʨʘʷ ʦʯʝʥʴ ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʚʦʜʠʪʝ-

ʣʝʡ ʠ ʚʳʟʳʚʘʝʪ ʦʛʨʦʤʥʳʝ ʩʣʦʞʥʦʩʪʠ: ʢʦʛʜʘ ʚ ʜʘʣʴʥʝʡ ʜʦʨʦʛʝ ʧʨʦʠʩʭʦʜʠʪ 

ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʧʦʣʦʤʢʘ, ʩʲʝʟʜ ʩ ʜʦʨʦʛʠ ʚ ʢʶʚʝʪ, ʦʧʫʩʪʦʰʝʥʠʝ ʪʦʧʣʠʚʥʦʛʦ 

ʙʘʢʘ ʠʣʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʥʝʧʨʝʜʚʠʜʝʥʥʘʷ ʩʠʪʫʘʮʠʷ. ʀ ʚʩʝ ʵʪʠ ʩʣʦʞʥʦʩʪʠ ʤʦʛʫʪ 

ʚʦʟʥʠʢʥʫʪʴ ʜʘʣʝʢʦ ʦʪ ʮʠʚʠʣʠʟʘʮʠʠ ʠ ʪʝʤ ʙʦʣʝʝ ʜʘʣʝʢʦ ʦʪ ʉʊʆ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʤʦʞʝʪ ʧʦʤʦʯʴ ʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʩʪʦ ʫʢʘʟʳʚʘʝʪ ʩʚʦʝ ʤʝʩʪʦ-

ʧʦʣʦʞʝʥʠʝ ʩ ʧʨʦʩʴʙʦʡ ʧʦʤʦʯʴ ʠ ʢ ʥʝʤʫ ʧʨʠʝʟʞʘʝʪ ʨʘʙʦʪʥʠʢ ʩ ʥʫʞʥʳʤ ʠʥʩʪʨʫ-

ʤʝʥʪʦʤ ʠ ʜʝʣʘʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʝʡʩʪʚʠʷ ʧʨʷʤʦ ʥʘ ʤʝʩʪʝ, ʧʨʠ ʵʪʦʤ ʧʦ ʜʦʛʦ-

ʚʦʨʥʦʡ ʟʘʨʘʥʝʝ ʮʝʥʝ. ʇʦʜʦʙʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʜʝʣʘʝʪ ʦʪʥʦʰʝʥʠʷ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ 

ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʝʤʦʥʪʫ ʙʣʠʞʝ ʠ ʧʦʟʚʦʣʠʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʜʘʥʥʫʶ ʩʬʝʨʫ. 

ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʚʥʝʜʨʝʥʠʝ ʧʨʠʣʦʞʝʥʠʷ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʫʣʫʯʰʝʥʠʝ ʧʦʠʩʢʘ ʩʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʚʣʘʜʝʣʴʮʘʤʠ, ʘ 

ʪʘʢʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʦʚ ʜʣʷ ʉʊʆ. ɹʫʜʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʘʥʮʠʷʤʠ, ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʨʝʤʦʥʪʫ, ʘ ʪʘʢʞʝ 

ʥʝʦʬʠʮʠʘʣʴʥʳʤʠ ʩʣʝʩʘʨʷʤʠ ʞʝʣʘʶʱʠʤʠ ʥʘʡʪʠ ʢʣʠʝʥʪʦʚ, ʠ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝ-

ʥʠ, ʚʦʜʠʪʝʣʷʤʠ-ʢʣʠʝʥʪʘʤʠ, ʘʚʪʦʚʣʘʜʝʣʴʮʘʤʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʚʦʜʠʪʝʣʝʡ. ʇʦʣʫʯʝʥ-

ʥʘʷ ʩʪʘʪʠʩʪʠʢʘ: 

ʆʧʨʦʰʝʥʦ: 27 ʯʝʣʦʚʝʢ. 

ɼʘʣʴʥʝʡʰʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʩʥʦʚʘʥʘ ʥʘ ʜʘʥʥʳʭ ʦʧʨʦʰʝʥʥʳʭ ʣʶʜʝʡ. 

ʉʨʝʜʥʠʡ ʩʪʘʞ ʚʦʞʜʝʥʠʷ: 11,05 ʣʝʪ. 

ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʝʱʝʥʠʡ ʉʊʆ ʚ ʛʦʜ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ: 10,22 ʨʘʟ. 

ɺʦʜʠʪʝʣʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʳʝ ʪʝʤʠ ʉʊʆ, ʢʦʪʦʨʳʤʠ ʦʥʠ ʧʦʣʴʟʦʚʘʣʠʩʴ: 

44,44 % (ʈʠʩʫʥʦʢ 1). 

ʉʯʠʪʘʶʪ, ʯʪʦ ʚ ʠʭ ʛʦʨʦʜʝ ʝʩʪʴ ʣʫʯʰʝʝ ʉʊʆ, ʦ ʢʦʪʦʨʦʤ ʦʥʠ ʧʨʦʩʪʦ ʥʝ ʟʥʘ-

ʶʪ: 37,03 % (ʈʠʩʫʥʦʢ 2). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʨʠʣʦʞʝʥʠʷ. 

ʋʜʠʚʠʪʝʣʴʥʦ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʪʝʭ, ʢʪʦ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʪʝʤʠ ʉʊʆ ʢʦʪʦʨʳʝ ʦʥʠ 

ʧʦʩʝʱʘʶʪ, ʦʪʚʝʪʠʣʠ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʚ ʠʭ ʛʦʨʦʜʝ ʝʩʪʴ ʙʦʣʝʝ ʣʫʯʰʝʝ ʉʊʆ. ʉʢʦʨʝʝ 

ʚʩʝʛʦ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʩʪʨʝʤʣʝʥʠʷ ʢ 

ʫʣʫʯʰʝʥʠʶ.  

ɼʣʷ ʨʘʩʯʸʪʦʚ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʢʘʯʘʶʪ ʠ ʙʫʜʫʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʨʠʣʦʞʝʥʠʝ, ʙʳʣʦ ʚʳʙʨʘʥʦ ʩʘʤʦʝ ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʮʝʥ-
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ʪʦʚ ï 37,03 %, ʘ ʠʤʝʥʥʦ, ʧʦʢʘʟʘʪʝʣʴ ʪʝʭ, ʢʪʦ ʩʯʠʪʘʝʪ, ʯʪʦ ʝʩʪʴ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʝ 

ʜʣʷ ʥʠʭ ʉʊʆ, ʦ ʢʦʪʦʨʦʤ ʦʥʠ ʥʝ ʟʥʘʶʪ.  

66,66

44,44

ʋʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʢʣʠʝʥʪʘʤʠ ʨʘʙʦʪʦʡ ʉʊʆ 

ʥʘ ʢʦʪʦʨʳʭ ʦʥʠ ʙʳʣʠ

 

ʈʠʩʫʥʦʢ 1. ʈʝʟʫʣʴʪʘʪ ʦʧʨʦʩʘ ʦʮʝʥʢʠ ʨʘʙʦʪʳ ʉʊʆ 

62,97

37,03

ɺʦʟʤʦʞʥʦʩʪʴ ʥʘʣʠʯʠʷ ʨʷʜʦʤ ʩ ʢʣʠʝʥʪʦʤ 

ʣʫʯʰʝʛʦ ʉʊʆ ʦ ʢʦʪʦʨʦʤ ʦʥ ʥʝ ʟʥʘʝʪ

 

ʈʠʩʫʥʦʢ 2. ʈʝʟʫʣʴʪʘʪ ʦʧʨʦʩʘ ʦ ʣʫʯʰʝʤ ʉʊʆ 

ʈʝʟʫʣʴʪʘʪʳ 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʙʳʣ ʩʜʝʣʘʥ ʨʘʩʯʸʪ, ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʷ. 

ʇʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʙʫʜʝʪ ʠʤʝʪʴ ʙʝʩʧʣʘʪʥʫʶ ʚʝʨʩʠʶ, ʥʦ ʚ ʙʝʩʧʣʘʪʥʦʡ 

ʚʝʨʩʠʠ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴʩʷ ʨʝʢʣʘʤʥʳʝ ʙʣʦʢʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʦʪʩʫʪʩʪʚʦʚʘʪʴ ʚ 

ʧʣʘʪʥʦʡ ʚʝʨʩʠʠ. 

ʆʜʠʥ ʧʦʢʘʟ ʨʝʢʣʘʤʥʦʛʦ ʙʣʦʢʘ ʦʪ 0,02 ʜʦ 0,25 ʨ. ɹʝʨʸʤ ʚ ʩʨʝʜʥʝʤ = 0,1 ʨ [2]. 
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ʅʘʩʝʣʝʥʠʝ ʩʪʨʘʥʳ = 143,5 ʤʣʥ. 

ʂʦʣʠʯʝʩʪʚʦ ʘʚʪʦʤʦʙʠʣʠʩʪʦʚ ʚ ʈʦʩʩʠʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

(37 %) = 53,095 ʤʣʥ.  

ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʢʣʠʝʥʪʳ ʧʨʠʣʦʞʝʥʠʷ (37,03 %) = 19,661 ʤʣʥ. 

ʇʨʦʚʝʜʸʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʨʘʩʯʸʪʘ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʙʦʣʝʝ ʥʘʛʣʷʜ-

ʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʛʨʘʬʠʢʝ (ʈʠʩʫʥʦʢ 3).  

 

ʈʠʩʫʥʦʢ 3. ɸʥʘʣʠʟ ʢʣʠʝʥʪʦʚ 

ʊʝʧʝʨʴ ʫʤʥʦʞʠʤ ʩʨʝʜʥʝʝ ʧʦʩʝʱʝʥʠʷ ʚʦʜʠʪʝʣʷʤʠ ʉʊʆ ʚ ʛʦʜ ʥʘ ʢʦʣʠʯʝʩʪʚʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʥʘ ʮʝʥʫ ʦʜʥʦʛʦ ʧʦʢʘʟʘ: 

 10,2 * 19,661 ʤʣʥ * 0,1 ʨ = 20,09363 ʤʣʥ ʨ./ʛʦʜ 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʧʦʠʩʢʝ ʦʜʥʦʛʦ ʨʝʤʦʥʪʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʙʫʜʝʪ ʚʠʜʝʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʨʘʟ ʨʘʟʣʠʯʥʳʝ ʨʝʢʣʘʤʥʳʝ ʙʣʦʢʠ, ʪʘʢ ʢʘʢ ʙʫʜʝʪ ʧʝʨʝʭʦʜʠʪʴ ʧʦ ʨʘʟʣʠʯ-

ʥʳʤ ʩʩʳʣʢʘʤ ʚʥʫʪʨʠ ʧʨʠʣʦʞʝʥʠʷ.  

ʂʦʥʝʯʥʦ ʞʝ ʵʪʦ ʜʦʚʦʣʴʥʦ ʘʙʩʪʨʘʢʪʥʳʝ ʮʠʬʨʳ, ʠ ʯʪʦʙʳ ʠʭ ʚʦʧʣʦʪʠʪʴ ʚ 

ʞʠʟʥʴ ʥʫʞʥʦ ʧʨʦʜʝʣʘʪʴ ʦʛʨʦʤʥʫʶ ʨʘʙʦʪʫ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʝʜʸʪʩʷ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʝ ʫʞʝ ʚʪʦʨʦʛʦ ʧʨʦʪʦʪʠʧʘ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʝʜʸʪʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴ-

ʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 
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ʈʝʮʝʥʟʠʷ 

ʥʘ ʩʪʘʪʴʶ çʈʳʞʝʥʢʦʚ ɸ. ɸ. ɸʫʢʮʠʦʥ ʉʪʘʥʮʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ // 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017. ˉ 1è  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʉʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪ ʩʝʙʝ ʞʠʟʥʴ ʙʝʟ 

ʣʠʯʥʦʛʦ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʠʣʷ. ʂʘʞʜʘʷ ʚʪʦʨʘʷ ʞʝʥʱʠʥʘ ʠʤʝʝʪ ʚʦʜʠʪʝʣʴʩʢʦʝ 

ʫʜʦʩʪʦʚʝʨʝʥʠʝ, ʘ ʥʝʢʦʪʦʨʳʝ ʩʝʤʴʠ ʠʤʝʶʪ ʧʦ ʜʚʝïʪʨʠ ʘʚʪʦʤʘʰʠʥʳ. 

ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ ʚʳʚʦʜʳ ʧʦ ʧʨʦʚʝʜʝʥʥʦʤʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʠʩʩʣʝʜʦ-

ʚʘʥʠʶ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʣʦʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʧʨʦʚʝʨʠʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʠʜʝʶ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʠʩʢʘ ʉʊʆ ʤʝʪʦʜʦʤ ʘʫʢʮʠʦʥʘ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʚʝ-

ʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʤʦʞʝʪ ʥʘʡʪʠ ʩʚʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʉʪʘʪʴʷ ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴʶ ʩʫʞʜʝʥʠʷ ʥʘ ʦʩʚʝʱʘʝʤʳʝ ʚ 

ʩʪʘʪʴʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʚʥʝʜʨʝʥʠʝʤ ʧʨʠʣʦʞʝʥʠʷ ʧʦʠʩʢʘ 

ʩʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʣʷ ʘʚʪʦʚʣʘʜʝʣʴʮʝʚ ʠ ʢʣʠʝʥʪʦʚ ʉʊʆ. 

ʌʦʨʤʘʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʪʴʠ. ʀʟʣʦʞʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ, ʣʦ-

ʛʠʯʥʦʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʩʪʠʣʷ ʠ ʧʨʘʚʠʣʘʤ ʦʬʦʨʤʣʝʥʠʷ. ʇʦ ʪʝʢʩʪʫ 

ʩʪʘʪʴʠ ʠʤʝʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʩʧʠʩʦʢ ʮʠʪʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ɿʘʤʝʯʘʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ. ɺ ʩʪʘʪʴʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʦʨʦʪʳ ʨʝʯʠ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʥʝ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

(ʫʯʠʪʳʚʘʷ ʣʦʤʢʦʩʪʴé, çʩʳʧʘʪʴʩʷè ʠ ʜʨ.), ʪʘʢ ʞʝ ʥʝʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʪʨʝ-

ʙʫʶʪ ʩʪʠʣʠʩʪʠʯʝʩʢʦʡ ʧʝʨʝʩʪʨʦʡʢʠ, ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʩʣʦʚ ʚ ʦʜ-

ʥʦʤ ʧʨʝʜʣʦʞʝʥʠʠ. 

ɸʙʟʘʮ, ʧʦʩʚʷʱʝʥʥʳʡ ʦʪʝʯʝʩʪʚʝʥʥʳʤ çʣʘʩʪʦʯʢʘʤè ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʦʦʙʱʝ 

ʫʙʨʘʪʴ ʠʟ ʩʪʘʪʴʠ. ʉ ʧʨʠʚʝʜʝʥʥʳʤʠ ʨʘʩʯʸʪʘʤʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʚ ʙʦʣʝʝ 

ʯʝʪʢʫʶ ʩʠʥʭʨʦʥʠʟʘʮʠʶ (ʪʘʙʣʠʮʳ, ʜʠʘʛʨʘʤʤʳ ʠ ʜʨ.)  

ʆʙʱʝʝ ʟʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ ʤʘʪʝʨʠʘʣ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ ʩʪʘʪʴʝ, ʩʠʩʪʝʤʘ-

ʪʠʟʠʨʦʚʘʥ, ʩʦʜʝʨʞʠʪ ʥʘʫʯʥʫʶ ʥʦʚʠʟʥʫ ʠ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ.  

ʈʝʮʝʥʟʠʨʫʝʤʘʷ ʩʪʘʪʴ ̫ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʥʘʫʯʥʦʡ ʧʫʙʣʠʢʘʮʠʠ ʩ ʫʯʸʪʦʤ ʜʦ-

ʨʘʙʦʪʢʠ. 
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ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʥʘʥʩʦʚ ʠ ʢʨʝʜʠʪʘ  
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ʇʈɽɼʇʈʀʗʊʀʗ ʇʆ ʆʂɸɿɸʅʀʖ ʋʉʃʋɻ 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ 

ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ 

Simulation of a process model of 

functioning of the enterprises for 

rendering of services 

ɸ. ɺ. ʉʝʤʝʨʠʢʦʚ A. V. Semerikov 

ʋʭʪʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʋʭʪʘ 

Ukhta State Technical University, 

Ukhta 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʦʮʝʩʩʥʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʣʦʥʘ ʧʦ ʦʢʘʟʘʥʠʶ 

ʫʩʣʫʛ, ʢʦʪʦʨʘʷ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ AnyLoqic. 

ʉ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʥʳ 

ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʠʩʪʝʤ 

ʤʘʩʩʦʚʦʛʦ ʦʙʣʫʞʠʚʘʥʠʷ: ʩʨʝʜʥʷʷ ʜʣʠʥʘ 

ʦʯʝʨʝʜʠ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʞʠʜʘʥʠʷ ʚ 

ʦʯʝʨʝʜʠ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʘ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʘ, ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʤʘʩʪʝʨʦʚ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʩ ʧʦʤʦʱʴʶ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʦʪʨʝʥ 

ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ 

ʟʘʜʘʯʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʠʙʳʣʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʧʦʜʭʦʜʘ 

ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ: ʧʦʢʦʦʨʜʠʥʘʪʥʳʡ 

ʤʝʪʦʜ ʠ ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʲʝʢʪʘ AnyLoqic ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʧʦ 

ʵʪʠʤ ʤʝʪʦʜʘʤ ʩʦʚʧʘʜʘʶʪ. ʆʜʥʘʢʦ 

ʚʪʦʨʦʡ ʤʝʪʦʜ ʙʦʣʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ, 

ʪʘʢ ʢʘʢ ʦʥ ʤʝʥʝʝ ʪʨʫʜʦʸʤʢʠʡ ʠ ʤʝʥʝʝ 

ʟʘʪʨʘʪʥʳʡ ʧʦ ʚʨʝʤʝʥʠ ʨʝʘʣʠʟʘʮʠʠ. 

The article deals with a process 

simulation model of the functioning of 

the sa-Lona for the provision of ser-

vices which are developed on the basis 

tool AnyLoqic. With the help of model 

experiments, by definition, is charac-

terized by a exponents systems of mass 

service: queue length, average waiting 

time in queue, average time customer 

service, the probability of the custom-

er service-the employment of the mas-

ters. Along with this, using a simula-

tion model of the considered example 

of the solution of the optimization 

problem, by definition, the maximum 

profits at the given source data. In this 

case presents two approaches to solv-

ing the problem: the coordinates 

method and the method using the ob-

ject AnyLoqic optimizing and adjust-

ment the district experiment. The re-

sults of solution by these methods co-

incide. However, the second method is 

more preferable, as less laborious and 

less time-consuming implementation. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʤʠʪʘʮʠʦʥʥʦʝ Keywords: simulation, process 
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ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ 

ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ, ʵʢʩʧʝʨʠʤʝʥʪ. 

model, optimization task, experiment. 

ɺʚʝʜʝʥʠʝ 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʨʝʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʄʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʟ-

ʚʦʣʷʶʪ ʩʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʚʝʜʝʥʠʠ ʩʠʩʪʝʤʳ ʧʫʪʸʤ ʩʦʟʜʘ-

ʥʠʷ ʝʸ ʢʦʤʧʴʶʪʝʨʠʟʠʨʦʚʘʥʥʦʡ ʤʦʜʝʣʠ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʟʘʪʝʤ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʦʟʚʦ-

ʣʷʝʪ ʨʝʰʠʪʴ ʦʧʪʠʤʠʟʘʮʠʦʥʥʫʶ ʟʘʜʘʯʫ, ʥʦ ʩʢʦʨʝʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʝʭʥʠʢʫ 

ʦʮʝʥʢʠ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤ, ʥʝ-

ʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʢʘʢ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʦʢʘʟʘʥʠʶ 

ʫʩʣʫʛ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʭʦʜʷʪ ʰʠʨʦ-

ʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʘʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʩʠ-

ʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʠ 

ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʝ.y ʊʘʢ ʦʯʝʥʴ ʚʘʞʥʦ ʟʥʘʪʴ ʪʘʢʠʝ ʧʦʢʘ-

ʟʘʪʝʣʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ, ʢʘʢ ʩʪʝʧʝʥʴ ʟʘʛʨʫʟʢʠ, ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʩʨʝʜ-

ʥʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʘ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʠ. ʉʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠ-

ʚʘʥʠʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʜʠʩʢʨʝʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʢʘʢ ʧʦʢʘʟʘʪʝʣʠ ʩʠ-

ʩʪʝʤʳ ʠʟʤʝʥʷʶʪʩʷ ʩʪʨʦʛʦ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, ʘ ʠʤʝʥʥʦ ʚ ʤʦ-

ʤʝʥʪ ʧʨʠʭʦʜʘ ʠ ʫʭʦʜʘ ʢʣʠʝʥʪʘ. ɺ ʦʩʪʘʣʴʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʊʦ ʝʩʪʴ ʩʠʩʪʝʤʘ ʠʟ ʦʜʥʦʛʦ ʩʦʩʪʦʷ-

ʥʠʷ ʚ ʜʨʫʛʦʝ ʧʝʨʝʭʦʜʠʪ ʩʢʘʯʢʦʦʙʨʘʟʥʦ [1]. 

ʇʨʠ ʠʤʠʪʘʮʠʠ ʜʠʩʢʨʝʪʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜ-

ʩʪʚʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʩʪʝʤʘ GPSS [2], ʚ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʦʚʘʥ 

ʩʧʝʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘʨʷʜʫ ʩ ʥʝʡ ʧʨʠʤʝʥʷʝʪ-

ʩʷ ʩʠʩʪʝʤʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic [3, 4]. AnyLogic ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʘʥʠʝʡ 

çThe AnyLogic Companyè ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʦʨʠʠ ʛʠʙʨʠʜʥʳʭ ʩʠʩʪʝʤ 

ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ ʢʦʤʧʣʝʢʩʥʳʡ ʠʥʩʪʨʫʤʝʥʪ, 

ʦʭʚʘʪʳʚʘʶʱʠʡ ʚ ʦʜʥʦʡ ʤʦʜʝʣʠ ʦʩʥʦʚʥʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ. ɺ ʩʠʩʪʝʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʷ: ʜʠʩʢʨʝʪʥʦ-ʩʦʙʳʪʠʡʥʦʝ, ʩʠʩʪʝʤʥʦʡ ʜʠʥʘʤʠʢʠ, ʘʛʝʥʪʥʦʝ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʰʝʥʘ ʦʧʪʠʤʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic. ʇʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ ʜʣʷ 

ʨʝh ʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ: ʧʦʢʦʦʨʜʠʥʘʪʥʳʡ ʤʝʪʦʜ ʠ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ 

ʨʝʘʣʠʟʦʚʘʥ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʠʩʪʝʤʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ AnyLogic. ɺ ʧʝʨʚʦʤ ʤʝ-

ʪʦʜʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʮʝʣʳʡ ʨʷʜ 



ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017, ̄  1 (06) 

57 

ʚʳʯʠʩʣʝʥʠʡ ʩ ʨʘʟʣʠʯʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʠʩʢʦʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʘʪʝʤ ʩʨʝʜʠ ʥʠʭ 

ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʣʫʯʰʠʝ. ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚʪʦʨʦʛʦ ʤʝʪʦʜʘ ʪʨʝʙʫʝʪʩʷ ʪʦʣʴʢʦ ʧʝʨ-

ʚʦʥʘʯʘʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʯʝʛʦ ʨʘʩʯʸʪ ʚʳʧʦʣʥʷʝʪʩʷ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ 

ɺ ʦʩʥʦʚʝ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʟʘʣʦʞʝʥʦ ʘʙʩʪʨʘʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ. ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ ʨʘʙʦʪʳ ʩʘʣʦʥʘ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ. ʈʘʙʦʪʘ ʩʘʣʦʥʘ ʩʦʩʪʦʠʪ ʚ 

ʩʣʝʜʫʁ ʱʝʤ. 

ɺ ʩʘʣʦʥ ʧʦʩʪʫʧʘʶʪ ʢʣʠʝʥʪʳ ʩ ʠʥʪʝʨʚʘʣʘʤʠ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʦ ʧʦʢʘʟʘ-

ʪʝʣɹʥʦʤʫ ʟʘʢʦʥʫ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ t1 ʤʠʥ. ʇʝʨʝʜ ʪʝʤ ʢʘʢ ʧʦʧʘʩʪʴ ʥʘ ʦʙ-

ʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪ ʚʩʪʘʝʪ ʚ ʦʯʝʨʝʜʴ. ɼʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʦʞʠʜʘʥʠʷ ʧʦʤʝʱʝʥʠʝ 

ʜʣʷ ʦʯʝʨʝʜʠ ʦʙʦʨʫʜʦʚʘʥʦ ʤʝʙʝʣʴʶ ʠ ʜʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʢʦʤʬʦʨʪʘ. ɼʣʷ ʦʙʫ-

ʩʪʨʦʡʩʪʚʘ ʦʯʝʨʝʜʠ ʪʨʝʙʫʶʪʩʷ ʟʘʪʨʘʪʳ z1 ʨʫʙʣʝʡ. ɽʩʣʠ ʦʯʝʨʝʜʴ ʧʫʩʪʘʷ ʠ ʦʙʩʣʫ-

ʞʠʚʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʟʘʥʷʪʦ ʢʣʠʝʥʪ ʧʦʩʪʫʧʘʝʪ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɺʨʝʤʷ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʪʨʝʫʛʦʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ t2 ʤʠʥʫʪ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ t3 ʤʠʥʫʪ. ɺ ʦʙʩʣʫʞʠʚʘʶʱʝʤ 

ʫʩʪʨʦʡʩʪʚʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ m ʤʘʩʪʝʨʦʚ, ʟʘʪʨʘʪʳ ʥʘ ʢʘʞʜʦʛʦ ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚ-

ʣʷʶʪ z2 ʨʫʙʣʝʡ. ʂʘʞʜʳʡ ʤʘʩʪʝʨ ʧʨʠʥʦʩʠʪ ʜʦʭʦʜ ʦʪ ʢʘʞʜʦʛʦ ʦʙʩʣʫʞʝʥʥʦʛʦ ʢʣʠ-

ʝʥʪʘ d ʨʫʙʣʝʡ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʣʠʥʘ ʦʯʝʨʝʜʠ n ʙʦʣʴʰʝ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʡ ʚʝʣʠ-

ʯʠʥʳ ʢʣʠʝʥʪ ʧʦʢʠʜʘʝʪ ʩʘʣʦʥ ʥʝʦʙʩʣʫʞʝʥʥʳʤ. ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʫʩʣʫʛʠ ʚ ʦʙ-

ʩʣʫʞʠʚʘʶʱʝʤ ʫʩʪʨʦʡʩʪʚʝ ʢʣʠʝʥʪ ʪʘʢ ʞʝ ʧʦʢʠʜʘʝʪ ʩʘʣʦʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʘʣʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ ʨʘʟʦʤʢʥʫʪʦʛʦ ʪʠʧʘ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʭʦʜʥʦʡ ʝʤʢʦʩʪʴʶ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʦʙʲʝʢʪʘʤʠ AnyLogic, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʚ ʙʠʙʣʠʦʪʝʢʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʦʙʲʝʢ-

ʪʳ AnyLogic, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʘ. 

 

 

ʈʠʩʫʥʦʢ 4. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʣʦʥʘ 

ɼʣʷ ʠʤʠʪʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʘʙʦʪʝ ʩʘʣʦʥʘ, ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʦʙʲʝʢʪʳ: source, queue, delay, sink, sink1. ʆʙʲʝʢʪ source ʛʝʥʝʨʠʨʫʝʪ 
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ʟʘʷʚʢʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ. ʆʙʳʯʥʦ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʡ ʪʦʯ-

ʢʠ ʜʠʘʛʨʘʤʤʳ ʧʨʦʮʝʩʩʘ, ʬʦʨʤʘʣʠʟʫʶʱʝʡ ʧʦʪʦʢ ʟʘʷʚʦʢ. ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʟʘ-

ʷʚʢʘʤʠ ʥʘʟʳʚʘʶʪ ʢʣʠʝʥʪʦʚ ʩʘʣʦʥʘ, ʘ ʦʙʲʝʢʪ source ʙʫʜʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠʭ ʧʦ-

ʩʪʫʧʣʝʥʠʝ. ʆʙʲʝʢʪ queue ʤʦʜʝʣʠʨʫʝʪ ʦʯʝʨʝʜʴ ʢʣʠʝʥʪʦʚ, ʦʞʠʜʘʶʱʠʭ ʧʨʠʝʤʘ ʢ 

ʤʘʩʪʝʨʫ. ʕʪʦʪ ʦʙʲʝʢʪ ʧʦʟʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʦʯʝʨʝʜʝʡ. ʆʙ̡ʝʢʪ delay ʟʘʜʝʨʞʠʚʘʝʪ ʟʘʷʚʢʠ ʥʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ʆʥ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʚ ʥʘh ʝʡ ʤʦʜʝʣʠ ʤʝʩʪʦ ʨʘʙʦʪʳ ʤʘʩʪʝʨʘ. ʆʙʲʝʢʪ sink ʫʥʠʯʪʦʞʘʝʪ 

ʧʦʩʪʫʧʠʚʰʠʝ ʟʘʷʚʢʠ. ʉ ʧʦʤʦʱʴʶ ʥʝʛʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫ-

ʞʝʥʥʳʭ ʢʣʠʝʥʪʦʚ ʠ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʘ ʚ ʦʯʝʨʝʜʠ. ʆʙʲʝʢʪ sink1 ʫʥʠ-

ʯʪʦʞʘʝʪ ʟʘʷʚʢʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʰʣʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ 

ʦʯʝʨʝʜʠ. ʇʦʤʠʤʦ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʠʝ ʟʘʥʷʪʦʩʪʴ ʩʝʨʚʠʩʘ, ʨʘʟʤʝʨ ʜʣʠʥʳ ʦʯʝʨʝʜʠ ʠ 

ʘʥʠʤʘʮʠ ʁʧʨʦʮʝʩʩʘ ʚ ʬʦʨʤʘʪʝ 2G. ɺ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʠʤʠʪʘʮʠʦʥʥʘʷ 

ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʚʳʯʠʩʣʝʥʠʶ ʭʘʨʘʢʪʝʨʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

 

ʈʠʩʫʥʦʢ 5. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʘʣʦʥʘ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʸʪʘ 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʘʣʦʥʘ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʧʨʠʙʳʣʠ, ʢʦʪʦʨʘʷ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʜʦʭʦʜʦʤ ʠ ʟʘʪʨʘʪʘʤʠ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʣʦʥʘ.  

ʇʨʠ ʵʪʦʤ, ʜʦʭʦʜʳ ʧʨʠʥʦʩʷʪ ʦʙʩʣʫʞʝʥʥʳʝ ʢʣʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʢʠʜʘʶʪ ʩʘ-

ʣʦʥ. ʂʦʣʠʯʝʩʪʚʦ ʵʪʠʭ ʢʣʠʝʥʪʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚ ʦʙʲʝʢʪʝ sink ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ 

ʧʝʨʝʤʝʥʥʦʡ c_vixod. ʂʦʣʠʯʝʩʪʚʦ ʞʝ ʚʩʝʭ ʢʣʠʝʥʪʦʚ, ʚʦʰʝʜʰʠʭ ʚ ʩʘʣʦʥ, ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʚ ʦʙʲʝʢʪʝ source ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʝʨʝʤʝʥʥʦʡ c_vxod. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦ-

ʭʦʜ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʤy ʫʤʥʦʞʝʥʠʷ c_vixod ʥʘ ʜʦʭʦʜ d, ʧʦʣʫʯʝʥʥʳʡ ʦʪ 

ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ.  
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ɺ ʢʘʯʝʩʪʚʝ ʟʘʪʨʘʪ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʧʨʠʥʷʪʳ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫ-

ʩʪʨʦʡʩʪʚʦ ʦʯʝʨʝʜʠ ʠ ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʘʩʪʝʨʦʚ ʩʘʣʦʥʘ. ʇʝʨʚʳʝ ʟʘʪʨʘʪʳ 

ʦʙʫʩʣʦʚʣʝʥʳ ʦʙʫʩʪʨʦʡʩʪʚʦʤ ʦʯʝʨʝʜʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʝʤ ʫʤʥʦ-

ʞʝʥʠʷ ʟʘʪʨʘʪ z1 ʥʘ ʦʜʥʦʛʦ ʦʞʠʜʘʶʱʝʛʦ ʢʣʠʝʥʪʘ ʥʘ ʨʘʟʤʝʨ ʦʯʝʨʝʜʠ n. ɺʪʦʨʳʝ 

ʟʘʪʨʘʪʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʫʪʤy ʫʤʥʦʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʤʘʩʪʝʨʦʚ ʢʦʣʇʘʨʠʢ-

ʤʘʭʝʨʦʚ ʥʘ ʟʘʪʨʘʪʳ ʥʘ ʦʜʥʦʛʦ ʤʘʩʪʝʨʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ z2 ʠ ʥʘ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ʩʘʣʦʥʘ ʚʨʝʤʷʈʘʙʦʪʳʇʘʨʠʢ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝ ʠʟʣʦʞʝʥʥʦʛʦ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢ-

ʩʠʤʘʣʥɹʦʡ ʧʨʠʙʳʣʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ 

ʇʨʠʙʳʣʴ = (c_vixod *  ʜʦʭʦʜʆʪʂʣʠʝʥʪʘ) ï (ʨʘʟʤʝʨʆʯʝʨʝʜʠ *  1z ) ï  

ï (ʢʦʣʇʘʨʠʢʤʘʭʝʨʦʚ * 2z *  ʚʨʝʤʷʈʘʙʦʪʳʇʘʨʠʢ). 

ɺ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚʳʩʪʫʧʘʶʪ: ʜʦʭʦʜʆʪʂʣʠʝʥʪʘ, z1, z2, 

ʚʨʝʤʷʈʘʙʦʪʳʇʘʨʠʢ. ʀʩʢʦʤʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʨʘʟʤʝʨʆʯʝʨʝʜʠ ʠ 

ʢʦʣʇʘʨʠʢʤʘʭʝʨʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʠʭ ʚʘʨʴʠʨʦʚʘʥʠʷ ʚ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʤ 

ʜʠʘʧʘʟʦʥʝ. ʇʝʨʝʤʝʥʥʘʷ c_vixod ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʝʥʥʳʭ ʢʣʠʝʥʪʦʚ ï ʟʘʚʠʩʠʪ 

ʦʪ ʧʝʨʝʤʝʥʥʳʭ ʨʘʟʤʝʨʆʯʝʨʝʜʠ ʠ ʢʦʣʇʘʨʠʢʤʘʭʝʨʦʚ, ʧʦʵʪʦʤʫ ʝʸ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ 

ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʵʪʠʤ ʜʚʫʤ. 

ʅʘʣʠʯʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʫ ʧʨʠʙʳʣʠ ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ. ʇʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʩʣʫʞʝʥʥʳʭ ʢʣʠʝʥʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦʭʦʜ ʩʘʣʦʥʘ, ʥʦ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʦʙʫʩʪʨʦʡʩʪʚʦ ʦʯʝʨʝʜʠ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʤʘʩʪʝʨʦʚ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ. ʀ ʥʘʦʙʦʨʦʪ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʩʘʣʦʥʘ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʢʣʠʝʥʪʦʚ, ʘ ʟʥʘʯʠʪ ʠ ʫʤʝʥʴʰʝʥʠʶ 

ʜʦʭʦʜʘ. ʊʝʤ ʩʘʤʳʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʫ ʬʫʥʢʮʠʠ ʧʨʠʙʳʣʴ ʤʦʞʝʪ ʙʳʪʴ ʣʦʢʘʣʴʥʳʡ 

ʤʘʢʩʠʤʫʤ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʚʘʨʴʠʨʦʚʘʥʠʷ 

ʚ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʜʣʠʥʦʡ ʦʯʝʨʝʜʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʩʪʝʨʦʚ ʩʘʣʦʥʘ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʦʧʨʝʜʝʣʠʪʴ ʤʘʩʩʠʚ ʟʥʘʯʝʥʠʡ ʧʨʠʙʳʣʠ, ʠʟ 

ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʝʪʩʷ ʝʸ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ɺʳʙʨʘʥʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʧʨʠʙʳʣʠ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʩʢʦʤʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʦʯʝʨʝ-

ʜʠ, ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʪʝʨʦʚ. 

ʅʘʡʜʝʥʥʦʤʫ ʦʧʪʠʤʫʤʫ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫ-

ʞʝʥʥʳʭ ʢʣʠʝʥʪʦʚ, ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʘ ʚ ʦʯʝʨʝʜʠ, ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ 

ʢʣʠʝʥʪʘ ʚ ʩʘʣʦʥʝ, ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʤʘʩʪʝʨʦʚ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠ-

ʝʥʪʘ. ɸʥʘʣʠʟ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʤʝʥʝʜʞʝʨʫ ʦʢʦʥʯʘ-

ʪʝʣʴʥʦ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʧʨʠʝʤʣʝʤʦʩʪʠ ʥʘʡʜʝʥʥʳʭ ʦʧʪʠʤʘʣʴʥʳʡ ʟʥʘʯʝʥʠʡ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʜʚʘ ʧʦʜʭʦʜʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʥʘʟʳʚʘʝʪʩʷ ʧʦʢʦʦʨʜʠʥʘʪʥʳʤ. ɼʣʷ ʵʪʦʛʦ ʥʫʞ-

ʥʦ ʠʟʤʝʥʷʪʴ ʚʥʘʯʘʣʝ ʪʦʣʴʢʦ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ʨʝʰʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʨʘʟʤʝʨʆʯʝʨʝʜʠ), 

ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʥʘʡʜʝʥ ʤʘʢʩʠʤʫʤ ʧʨʠʙʳʣʠ ʧʦ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʠʟ-

ʤʝʥʝʥʠʡ, ʘ ʟʘʪʝʤ ʠʟʤʝʥʷʪʴ ʪʦʣʴʢʦ ʚʪʦʨʦʡ ʧʘʨʘʤʝʪʨ (ʢʦʣʇʘʨʠʢʤʘʭʝʨʦʚ), ʟʘʪʝʤ 

ʩʥʦʚʘ ï ʪʦʣʴʢʦ ʧʝʨʚʳʡ, ʠ ʪ. ʜ. ʉʭʝʤʘ ʧʦʢʦʦʨʜʠʥʘʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʠʣʣʶ-

ʩʪʨʠʨʦʚʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3, ʛʜʝ n0 ï ʜʣʠʥʘ ʦʯʝʨʝʜʠ, nn ï ʢʦʣʠʯʝʩʪʚʦ ʤʘʩʪʝʨʦʚ. 
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2 

3 

4 

ʈʠʩʫʥʦʢ 6. ʉʭʝʤʘ ʧʦʢʦʦʨʜʠʥʘʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʅʘ ʵʪʦʡ ʩʭʝʤʝ ʢʚʘʜʨʘʪʠʢʠ ʠʟʦʙʨʘʞʘʶʪ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʙʳʣʠ (ʧʨʠ-

ʙʳʣʴ), ʘ ʩʪʨʝʣʢʠ ʧʦʢʘʟʳʚʘʶʪ ʥʘʧʨʘʚʣʝʥʠʝ ʫʚʝʣʠʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ. ʄʳ 

ʧʨʦʜʚʠʛʘʝʤʩʷ ʚʥʘʯʘʣʝ ʚʜʦʣʴ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʪʘʙʣʠʮʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʟʥʘʯʝʥʠʝ 

ʤʘʢʩʠʤʠʟʠʨʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ (ʪ. ʝ. ʜʦ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ ʫʤʝʥʴʰʝ-

ʥʠʷ ʧʦʢʘʟʘʪʝʣʷ). ɿʘʪʝʤ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʚʠʞʝʤʩʷ ʚʥʠʟ ʪʘʢʞʝ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʊʘʢ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʚʠʞʝʥʠʝ ʪʦ ʚ ʦʜʥʦʤ, ʪʦ 

ʚ ʜʨʫʛʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʳ ʥʝ çʦʧʫʩʪʠʤʩʷè ʚ ʪʦʯʢʫ, ʚʩʝ ʥʘʧʨʘʚ-

ʣʝʥʠʷ ʠʟ ʢʦʪʦʨʦʡ ʫʞʝ ʥʝ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʨʠʙʳʣʠ. ʇʨʦʠʣʣʶʩʪʨʠʨʫʝʤ 

ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʤʝʪʦʜ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ, ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʫ-

ʶʱʠʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ. ɼʦʭʦʜ ʦʪ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ (ʜʦʭʦʜʆʪʂʣʠʝʥʪʘ) ʨʘʚʝʥ 500 

ʨʫʙʣʝʡ, ʟʘʪʨʘʪʳ z2 ʥʘ ʦʜʥʦʛʦ ʤʘʩʪʝʨʘ ʨʘʚʥʳ 1,5 ʨʫʙʣ ̫ʚ ʤʠʥʫʪʫ, ʟʘʪʨʘʪʳ z1 ʥʘ 

ʦʙʫʩʪʨʦʡʩʪʚʦ ʦʯʝʨʝʜʠ ʥʘ ʦʜʥʦʛʦ ʢʣʠʝʥʪʘ ʨʘʚʥʳ 500 ʨʫʙʣʝʡ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʘʣʦ-

ʥʘ (ʚʨʝʤʷʈʘʙʦʪʳʇʘʨʠʢ) ʨʘʚʥʦ 14400 ʤʠʥʫʪ, ʢʣʠʝʥʪʳ ʧʦʩʪʫʧʘʶʪ ʚ ʩʘʣʦʥ ʧʦ 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʚ ʩʨʝʜʥʝʤ ʯʝʨʝʟ t1 25 ʤʠʥʫʪ, ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʢʣʠʝʥʪʘ ʧʦʜʯʠʥʝʥʦ ʪʨʝʫʛʦʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʦʙʩʣʫʞʠʚʘ-

ʥʠʷ t3 30 ʤʠʥʫʪ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ t2 90 ʤʠʥʫʪ. 

ɺ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʨʠʠ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʘʝʪʩʷ 

ʪʘʙʣʠʮʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʝʨʝʭʦʜʘʤʠ (ʨʠʩ. 4). 
 

  1   2   3   4 

1 8900 Ÿ 96400 Ÿ 96900 Ÿ 96900 

      Ź    

2     175800    

      Ź    

3 163700 Ÿ 185700 Ÿ 208200 Ŷ 196700 

      ŷ    

4         187600     

ʈʠʩʫʥʦʢ 7. ʊʘʙʣʠʮʘ ʧʝʨʝʭʦʜʦʚ ʜʣʷ ʧʦʠʩʢʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ 

ʀʟ ʨʠʩʫʥʢʘ 4 ʥʘʛʣʷʜʥʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʨʘʙʦʪʝ ʩʘʣʦʥʘ ʚ ʪʝʯʝʥʠʠ 14400 ʤʠ-

ʥʫʪ ʩʫʱʝʩʪʚʫʝʪ ʤʘʢʩʠʤʫʤ ʧʨʠʙʳʣʠ ʨʘʚʥʳʡ 208200 ʨʫʙʣʝʡ. ʆʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠ-
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ʘʥʪ ʜʣʷ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʩʘʣʦʥʘ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: ʥʘʥʷʪʴ ʥʘ ʨʘʙʦʪʫ 3-ʭ ʤʘ-

ʩʪʝʨʦʚ ʠ ʦʙʫʩʪʨʦʠʪʴ ʦʯʝʨʝʜʴ ʜʣʷ 3-ʭ ʢʣʠʝʥʪʦʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʩʯʸʪʦʤ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʳʤ ʚʳʯʠʩʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʩʘʣʦʥʘ: ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʝʥ-

ʥʳʭ ʢʣʠʝʥʪʦʚ 549 ʯʝʣʦʚʝʢ, ʟʘʥʷʪʦʩʪʴ ʤʘʩʪʝʨʦʚ 0,75, ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ 0,63 

ʯʝʣʦʚʝʢʘ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʢʣʠʝʥʪʘ ʚ ʩʘʣʦʥʝ 26 ʤʠʥʫʪ, ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ 0,92, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ ʚ ʩʘʣʦʥʝ 75 

ʤʠʥʫʪ. ɸʥʘʣʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʨʝʰʝʥʠʝ ʧʦ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʘʣʦʥʘ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

ʈʠʩʫʥʦʢ 8. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʇʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʡ ʚʳʰʝ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʨʝ-

ʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʟʘʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ. 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʚʝʣʠʯʠʥʝ ʠʩʩʣʝʜʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʦʯʝʨʝʜʥʦʛʦ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʃʦ-

ʛʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʝʜʧʠʩʳʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʧʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʧʝʨʝʤʝʥʥʳʭ ʤʦʛʫʪ ʚʦʟʥʠʢ-

ʥʫʪʴ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʚ ʩʠʩʪʝʤʝ AnyLocig ʠʤʝʝʪʩʷ ʦʙʲʝʢʪ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʪʨʝʙʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ: ʩʬʦʨʤʠʨʦʚʘʪʴ ʮʝ-

ʣʝʚʫʶ ʬʫʥʢʮʠʶ, ʟʘʧʠʩʘʪʴ ʠʥʪʝʨʚʘʣ ʠʟʤʝʥʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʧʨʝ-

ʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʜʣʷ ʦʜʥʦʡ ʧʨʦʛʦʥʢʠ, ʥʘʟʥʘʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʧʣʠ-

ʢʘʮʠʡ. 

ʇʦʜ ʠʪʝʨʘʮʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʦʜʠʥ ʦʧʳʪ. ʂʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ï ʵʪʦ ʮʝʣʴ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʙʣʶ-
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ʜʝʥʠʡ ʠ ʫʨʦʚʥʝʡ ʬʘʢʪʦʨʦʚ ʚ ʥʠʭ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʤʦʜʝʣʠ.  

ɺ ʥʘʰʝʡ ʤʦʜʝʣʠ ʥʫʞʥʦ ʤʝʥʷʪʴ ʬʘʢʪʦʨʳ ʨʘʟʤʝʨʆʯʝʨʝʜʠ ʠ ʢʦʣʇʘʨʠʢʤʘʭʝ-

ʨʦʚ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʬʘʢʪʦʨ ʠʤʝʝʪ ʧʷʪʴ ʫʨʦʚʥʝʡ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘ-

ʮʠʡ ʨʘʚʥʦ 52 = 25. 

ʏʠʩʣʦ ʨʝʧʣʠʢʘʮʠʡ (ʧʨʦʛʦʥʦʚ) ʚ ʦʜʥʦʡ ʠʪʝʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʬʠʢʩʠʨʦʚʘʥ-

ʥʳʤ ʠʣʠ ʧʝʨʝʤʝʥʥʳʤ. ʌʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ ʨʝʧʣʠʢʘʮʠʡ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʦʚʝ-

ʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ ʠ ʩʪʘʥʜʘʨʪʥʦʤ ʦʪʢʣʦʥʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝ-

ʜʝʣʝʥʦ ʧʦ ʬʦʨʤʫʣʝ: 

 

2
2

2
n ta

s

e
= Ö , 

ʛʜʝ 2ta ʪʘʙʫʣʠʨʦʚʘʥʥʳʡ ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʠʠ ʃʘʧʣʘʩʘ ʧʨʠ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʚʝʨʦʷʪ-

ʥʦʩʪʠ 0,95, ʨʘʚʥʳʡ 1,96; ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ Ů ʨʘʚʥʦ 1; ʪʦʯʥʦʩʪʴ ʧʝʨʝʤʝʥ-

ʥʦʡ ʨʘʚʥʘ 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʨʝʧʣʠʢʘʮʠʡ ʚ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʤʦʞʥʦ 

ʚʟʷʪʴ ʨʘʚʥʳʤ 4. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ʜʣ ̫ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘ ʟʘʧʦʣʥʷʶʪʩʷ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʝʣʠʯʠʥʳ. ʆʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6. 

 

ʈʠʩʫʥʦʢ 9. ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʀʟ ʨʠʩʫʥʢʘ 6 ʚʠʜʥʦ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʆʯʝʨʝʜʠ ʠ ʢʦʣʇʘʨʠʢʤʘʭʝʨʦʚ ʚ̫-

ʣʷʶʪʩʷ ʜʠʩʢʨʝʪʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʠ ʦʥʠ ʠʟʤʝʥʷʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 5, 

ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ï ʬʠʢʩʠʨʦʚʘʥʥʳʝ. 
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ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʸʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7. 

 

ʈʠʩʫʥʦʢ 10. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʪʨʝʙʦʚʘʣʦʩʴ 24 ʠʪʝʨʘʮʠʠ ʠ 10 ʨʝ-

ʧʣʠʢʘʮʠʡ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠʙʳʣʠ ʚ ʨʘʟʤʝʨʝ 208200 ʨʫʙʣʝʡ ʤʦʞʝʪ 

ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʧʨʠ ʨʘʟʤʝʨʝ ʦʯʝʨʝʜʠ 3 ʠ ʢʦʣʠʯʝʩʪʚʝ ʤʘʩʪʝʨʦʚ ʨʘʚʥʳʤ 3. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʧʨʠ ʜʘʥʥʦʤ ʧʦʜʭʦʜʝ ʩʦʚʧʘʜʘʶʪ ʩ ʨʝʟʫʣʪɹʘ-

ʪʘʤʠ ʨʘʩʯʸʪʘ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʦ ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʤʝʪʦʜʫ, ʨʘʩʩʤʦʪʨʝʥʥʦʤʫ ʚʳh ʝ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʈʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ AnyLoqic ʧʨʦʮʝʩʩʥʘʷ 

ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʣʦʥʘ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ. ʉ ʧʦʤʦ-

ʱʴʶ ʤʦʜʝʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʭʘʨʘʢʪʝʨʥʳʭ ʧʦʢʘʟʘʪʝ-

ʣʝʡ ʩʠʩʪʝʤ ʤʘʩʩʦʚʦʛʦ ʦʙʣʫʞʠʚʘʥʠʷ: ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʦʯʝʨʝʜʠ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʦʞʠʜʘʥʠʷ ʚ ʦʯʝʨʝʜʠ, ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ, ʚʝʨʦʷʪʥʦʩʪʴ ʦʙʩʣʫ-

ʞʠʚʘʥʠʷ ʢʣʠʝʥʪʘ, ʫʨʦʚʝʥʴ ʟʘʥʷʪʦʩʪʠ ʤʘʩʪʝʨʦʚ. ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʩ ʧʦʤʦʱʴʶ ʠʤʠ-

ʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʨʘʩʩʤʦʪʨʝʥ ʧʨʠʤʝʨ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʠʙʳʣʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. ʇʨʠ 

ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʧʦʜʭʦʜʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ: ʧʦʢʦʦʨʜʠʥʘʪʥʳʡ ʤʝʪʦʜ ʠ 

ʤʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʲʝʢʪʘ AnyLoqic ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʈʝ-

ʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʧʦ ʵʪʠʤ ʤʝʪʦʜʘʤ ʩʦʚʧʘʜʘʶʪ. ʆʜʥʘʢʦ, ʚʪʦʨʦʡ ʤʝʪʦʜ ʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʝʥ, ʪʘʢ ʢʘʢ ʦʥ ʤʝʥʝʝ ʪʨʫʜʦʝʤʢʠʡ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʡ ʧʦ ʚʨʝʤʝʥʠ 

ʨʝʘʣʠʟʘʮʠʠ. 
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ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʧʨʦʱʝʥʥʘʷ ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠ-

ʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʜʥʘʢʦ, ʝʸ ʤʦʞʥʦ ʣʝʛʢʦ ʨʘʩʰʠʨʠʪʴ, ʜʦʙʘʚʣʷʷ ʥʝʦʙ-

ʭʦʜʠʤʳʝ ʦʙʲʝʢʪʳ, ʠʤʠʪʠʨʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠ-

ʩʪʝʤʳ. 
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ʈʝʮʝʥʟʠʷ 

ʥʘ ʩʪʘʪʴʶ çʉʝʤʝʨʠʢʦʚ ɸ. ɺ. ʀʤʠʪʘʮʠʦʥʥʘʷ ʧʨʦʮʝʩʩʥʘʷ ʤʦʜʝʣʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʦʢʘʟʘʥʠʶ ʫʩʣʫʛ // ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017. ˉ 1è  

ʉʪʘʪʴʷ ʟʘʪʨʘʛʠʚʘʝʪ ʚʦʧʨʦʩ ʚʣʠʷʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʥʘ ʵʢʦʥʦʤʠʢʫ ʯʝʨʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʩʪʨʦʝʥʠʝ ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ. 

ʆʜʥʘʢʦ ʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʘʪʠʢʝ ʞʫʨʥʘʣʘ: ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦ-

ʪʘʥʘ ʚ ʯʘʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʠ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʠʩʫʪʩʪʚʫʶʪ ʧʨʠʟʥʘʢʠ ʨʝʢʣʘʤʳ. 

ɸʚʪʦʨ ʩʪʘʪʴʠ ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʦʨʠʛʠʥʘʣʴʥʳʭ, ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʦʜʭʦ-

ʜʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʘʢʩʠʤʠʟʘʮʠʠ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʦʢʘʟʘʥʠʶ 

ʫʩʣʫʛ. ʉ ʥʘʪʷʞʢʦʡ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ ï AnyLogic. ɿʥʘʯʠʤʦʩʪʴ ʩʪʘʪʴʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʬʝʨʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʥʝʦʯʝʚʠʜʥʘ. ʉʪʘʪʴʷ ʷʚʣʷʝʪʩʷ ʟʥʘʯʠʤʦʡ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʷ 

ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ï ʢʦʤʧʘʥʠʠ çThe AnyLogic Companyè.  

ʄʘʪʝʨʠʘʣ ʚ ʚʚʦʜʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʠʟʣʦʞʝʥ ʢʘʯʝʩʪʚʝʥʥʦ, ʧʦ-

ʥʷʪʥʦ ʠ ʣʦʛʠʯʥʦ. ʆʙʲʝʤ ʩʪʘʪʴʠ ʦʧʪʠʤʘʣʝʥ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʚʳʢʣʘʜʢʠ ʧʦʥʷʪʥʳ 

ʠ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳ. ʀʣʣʶʩʪʨʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʢ ʤʝʩʪʫ. ɸʥʥʦʪʘʮʠʷ ʜʦʩʪʘ-

ʪʦʯʥʦ ʠʥʬʦʨʤʘʪʠʚʥʘ, ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ ʦʙʦʩʥʦʚʘʥʳ. ɺ ʪʝʢʩʪʝ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʛʨʘʤʤʘʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ ʠ ʦʧʝʯʘʪʢʠ. 

ɿʘʢʣʶʯʝʥʠʝ: ʚ ʩʚʷʟʠ ʩ ʙʘʥʘʣʴʥʦʩʪʴʶ, ʥʝ ʨʝʢʦʤʝʥʜʫʶ ʩʪʘʪʴʶ ʜʣʷ ʧʫʙʣʠʢʘ-

ʮʠʠ. ʈʘʟʚʝ ʯʪʦ çʜʣʷ ʛʘʣʦʯʢʠè.  

 

ʂʣʝʧʠʥʠʥ ʇ. ʉ.,  

ʜʠʨʝʢʪʦʨ ʧʦ ʀʊ ʆɸʆ çʅʀʇʀɻɸɿè,  

ʫʯʨʝʜʠʪʝʣʴ ʂʣʫʙʘ ʀʊ-ʜʠʨʝʢʪʦʨʦʚ çʷ-ʀʊ-ʳè, 

ʯʣʝʥ ʧʨʘʚʣʝʥʠʷ ʉʦʶʟʘ ʀʊ-ʜʠʨʝʢʪʦʨʦʚ ʈʦʩʩʠʠ. 

 

 

ʆʪʚʝʪ ʘʚʪʦʨʘ: ʷ ʦʯʝʥʴ ʨʘʜ ʪʘʢʦʡ ʨʝʮʝʥʟʠʠ, ʩʪʘʪʴʷ ʥʝ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʙʦʣʴ-

ʰʫʶ ʥʘʫʯʥʦʩʪʴ. ɺ ʥʝʡ ʠʟʣʦʞʝʥ ʧʦʜʭʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʢʣʘʩʩʠʯʝ-

ʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʪʨʫʜʥʦ ʨʝʰʠʪʴ (ʧʨʦʛʨʘʤʤʫ ʧʠʩʘʪʴ ʥʘ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʤ ʷʟʳʢʝ 

ʚʦʦʙʱʝ ʢʨʘʡʥʝ ʥʝʵʬʬʝʢʪʠʚʥʦ). ɺ ʩʪʘʪʴʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʝʢʣʘʤʘ, 

ʦʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʧʫʣʷʨʠʟʘʮʠʶ ʤʝʪʦʜʘ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʅʦ-

ʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʦʤ. ʉʧʘʩʠʙʦ ʟʘ ʨʝʮʝʥʟʠʶ ʦʪ ʭʦʨʦʰʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

 

ʇʨʠʤʝʯʘʥʠʝ ʨʝʜʘʢʪʦʨʘ: ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʪʘʪʴʷ ʥʘʧʠʩʘʥʘ ʥʝʟʘʚʠʩʠʤʳʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ, ʩʯʠʪʘʝʤ ʜʦʧʫʩʪʠʤʳʤ ʝʝ ʧʫʙʣʠʢʘʮʠʶ ʚ ʞʫʨʥʘʣʝ. 
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ʋɼʂ 378.147:372.862:004, ɺɸʂ 05.13.01, ɻʈʅʊʀ 28.01.45 

ʋʈʋʉʆɺ H.  

ʆɹʋʏɽʅʀɽ ʇʈʆɻʈɸʄʄʅʆʁ ʀʅɾɽʅɽʈʀʀ ʇʆ ɸʃʔʊɽʈʅɸʊʀɺʅʆʁ 

ʋʏɽɹʅʆʁ ʇʈʆɻʈɸʄʄɽ: ʀɼɽʀ ʀ ʄɽʊʆɼʓ ʄɸʁʂʃɸ ɸ. ɼɾɽʂʉʆʅɸ 

ɺ ʋʍʊʀʅʉʂʆʄ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʄ ʊɽʍʅʀʏɽʉʂʆʄ 

ʋʅʀɺɽʈʉʀʊɽʊɽ, ʈʆʉʉʀʗ (ʉ 2014 ʇʆ ʅɸʉʊʆʗʑɽɽ ɺʈɽʄʗ) 

ʆʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʧʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʝ: ʠʜʝʠ 

ʠ ʤʝʪʦʜʳ ʄʘʡʢʣʘ ɸ. ɼʞʝʢʩʦʥʘ ʚ 

ʋʭʪʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ, ʈʦʩʩʠʷ (ʩ 2014 ʧʦ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) 

Teaching an Alternative Software 

Engineering Curriculum: The ideas 

and methods of Michael A. Jackson 

at Ukhta State Technical University, 

Russia (2014 ï Present) 

ʅ. ʋʨʫʩʦʚ N. Ourusoff 

ʅʴ-ʁʃʦʥʜʦʥ, ʉʐɸ New London, USA 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʥʘʧʨʘʚʣʝʥʘ ʚ 

ʧʦʜʜʝʨʞʢʫ ʧʨʠʤʝʥʝʥʠʷ ʠʜʝʡ ʠ ʤʝʪʦʜʦʚ 

ʄʘʡʢʣʘ ɼʞʝʢʩʦʥʘ ʚ ʫʥʠʚʝʨʩʠʪʝʪʩʢʦʤ 

ʫʯʝʙʥʦʤ ʢʫʨʩʝ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ɺ ʥʝʤ 

ʩʦʜʝʨʞʠʪʩʷ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ 

ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʠ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ɼʞʝʢʩʦʥʘ, ʘ ʪʘʢʞʝ 

ʬʨʝʡʤʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠ ̫ʟʘʜʘʯ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʪʦʯʥʝʥʠʷ ʚ 

ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʝ. ɼʘʣʝʝ ʚ ʨʘʙʦʪʝ 

ʦʙʩʫʞʜʘʝʪʩʷ ʦʧʳʪ ʘʚʪʦʨʘ ʧʦ 

ʧʨʝʧʦʜʘʚʘʥʠ ʁ ʢʫʨʩʘ "ɺʚʝʜʝʥʠʝ ʚ 

ʧʨʦʛʨʘʤʤʥʫʶ ʠʥʞʝʥʝʨʠʶ: ʠʜʝʠ ʠ ʤʝʪʦʜʳ 

ʄʘʡʢʣʘ ɼʞʝʢʩʦʥʘ" ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 

ʪʨyʭ ʣʝʪ, ʥʘʯʠʥʘʷ ʩ 2014 ʛ. ʚ ʋʭʪʠʥʩʢʦʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʝ, ʈʝʩʧʫʙʣʠʢʘ ʂʦʤʠ, ʈʦʩʩʠʷ, 

ʠ ʧʨʠʚʦʜʷʪʩʷ ʠʟʚʣʝʯʸʥʥʳʝ ʫʨʦʢʠ ʠ ʧʣʘʥʳ 

ʙʫʜʫʱʝʡ ʨʘʙʦʪʳ. 

This paper is an apology for fo-

cusing on the ideas and methods of 

Michael Jackson in university soft-

ware engineering curricula. It con-

tains a brief summary of the Jackson 

structured programming and Jackson 

system development methods, and the 

Problem Frames approach, including 

a significant refinement to Problem 

Frames in a draft chapter of a forth-

coming work. The paper then dis-

cusses the authorôs experience teach-

ing a course: ñIntroduction to Soft-

ware Engineering: The Ideas and 

Methods of Michael Jacksonò the 

past three autumns beginning in 2014 

at Ukhta State Technical University, 

Komi Republic, Russia, and con-

cludes with lessons learned and mod-

est plans for future work. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʞʝʥʝʨʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, 

ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʤʝʪʦʜʳ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

Keywords: Software engineer-

ing education, Distance learning, 

Software development methods, De-

sign patterns, Embedded and cyber-
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ʰʘʙʣʦʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʩʪʨʦʝʥʥʳʝ 

ʩʠʩʪʝʤʳ, ʥʘʜʸʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʶʟʘʙʠʣʠʪʠ, 

ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ, ʘʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ 

physical systems, Software reliability, 

usability, fault tolerance, Require-

ments analysis 

1. Introduction  

Previously, I have described using the ideas and methods of Michael Jackson as 

the basis of an alternative curriculum to teaching a 1st course in Software Engineering 

[25]. Here, I wish to report on further efforts to disseminate and develop this curricu-

lum at Ukhta State Technical University, Komi Republic, Russia during autumn se-

mesters since 2014. 

2 . Why Jacksonôs Ideas and Methods? 

Over more than four decades ï from the early days of computing in the early 

1960ôs to the present ï Jackson has contributed four books; over 100 articles; and 

three original, sound methods or approaches to software development ï JSP, JSD 

(with John Cameron) and Problem Frames3; he is on the Editorial Board of four lead-

ing international Software Engineering publications, and a member of two IFIP work-

ing groups. He has received several research awards, including the IEE Achievement 

Medal, The British Computer Society Lovelace Medal, and the ACM Sigsoft Out-

standing Research Award4.  

Jacksonôs ideas and methods are sound, original, and have evolved as the cut-

ting-edge of research and practice for more than four decades: they deserve to be in-

corporated into the software engineering curriculum [25]. For an excellent summary 

of JSP, JSD and Problem Frames, the reader is referred to [7, 9, and 10 respectively]; 

we briefly summarize the JSP and JSD methods and the Problem Frames approach, 

and remark that since the publication of Problem Frames (2001) more than 15 years 

ago, Jackson has been clarifying and redefining ideas in software development about: 

requirements, behavior, and goals; the role of top-down and bottom-up design, and 

the role of formalism and intuition. In a draft chapter of his forthcoming book [10], 

Jackson declares system behavior as the core object of software system development 

and introduces a method for representing problem decomposition as an intelligible 

structure of system behavior ï a rooted tree of instantiations of its constituent behav-

iors. His forthcoming book promises a significant refinement to the Problem Frames 

approach to system development. 

Michael Jackson first became well-known as a result of his program design 

method, Jackson Structured Programming (JSP), which emerged from the early days 

of commercial computing in the early 1960ôs, and culminated in his classic, Princi-

                                           

 
3 For Jackson, a method is a step-by-step decision-procedure. JSP and JSD are methods; Problem Frames is an intellec-

tual approach to analysis and structuring of software systems. 
4 http://fose.ethz.ch/speakers.html 
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ples of Program Design (1975). His design method is applicable to a class of pro-

grams common in batch processing systems5 prevalent during the 1960ôs to which 

Jackson gave the name simple programs: these are programs that can process a set of 

related sequential data streams in a single program structure of corresponding com-

ponents. JSP is very likely the only program design method that became a national 

standard [18]; has been described as the best design method of the time [1]; and has 

been certified in an Associated for Computing Machinery (ACM) column as produc-

ing the correct program design [27].  

JSP is based on the control structures of structured programming. But, while go-

to-less programming gives a well-formed (spaghetti-less) structure, it does not guar-

antee an intelligible design. The main idea of JSP is very different from modular pro-

gramming, the prevailing design approach during the 1970ôs, which focused on de-

composition of a program into separately compiled modules to achieve coherence. 

[Jackson, 7] In JSP, a programôs structure is formed from the structure of its input 

and output data streams. In contrast to top-down decomposition, the then prevalent 

ñbest-practiceò, JSP is a constructive method6 for composing a programôs input and 

output data structures into a composite program structure containing corresponding 

components. Design is about structure: A program structure becomes intelligible ï is 

well designed ï if its structure relates directly to the problem world. Jackson intro-

duced structure diagrams ï later called tree diagrams ï to depict program structure, 

and contrasted them with flow charts, which were in vogue, but which, as he pointed 

out, show a programôs (dynamic) flow of control, not its (static) structure.  

In JSP, Jackson formulated several program design patterns as rules7, especially 

concerning the placement of read-write operations that were a frequent source of er-

ror in the magnetic tape-based business-oriented batch processing systems of that pe-

riod. There is a read-ahead rule which applies to situations in which the condition for 

processing input became immediately available:  

ñPlace the initial read immediately after opening a file, prior to any component 

that uses a record; place subsequent reads in the component that processes a record, 

immediately after the record has been processedò [5]. 

A multiple read-ahead rule applies to situations in which the condition for pro-

cessing input can be recognized only after a fixed number of read operations; and 

backtracking8 applies if the recognition cannot be resolved by any predetermined 

number of read operations.  

                                           

 
5 In batch processing systems, in contrast to systems that process transactions one-at-a time as they become available, 

transactions are accumulated into batches and sorted into the sequence of the primary key of the entity to which they 

apply before they are processed. To process each transaction as it arrives, random access storage is generally necessary, 

but was not yet economically viable until the 1970ôs. 
6 By method, Jackson means a step-by-step decision procedure. 
7 These rules are associated with a form of control structure commonly used in which the condition occurs at the begin-

ning, as in: do while<condition>é endwhile 
8 Jackson added backtracking, as a 4th control structure in Jackson structured programming. It is a restricted form of 

selection, that resolved recognition problems in the case when no finite number of read-aheads could resolve a parsing 

problem. The semantics of backtracking are close to Javaôs tryécatch. 
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The Basic JSP method can be extended if a structure clash ï the absence of corre-

spondence in the structures of a pair of (input, output) files ï is encountered. Structure 

clashes prevent the construction of a single program structure as required by the basic 

JSP method. By decomposing a program into two simpler programs, the structure clash 

can often be eliminated: the first program writes an intermediate file ï without any 

structure clash ï that the 2nd program can process; so that, both programs can be de-

signed with JSP. The additional complication of writing and then reading an intermedi-

ate file can be eliminated through the use of Jacksonôs program inversion. A program 

that writes a file that a 2nd program reads, can be algorithmically transformed into a 

single-entry, multiple-state subroutine that does not write its output stream directly but 

passes the next output record to the 2nd program. We say that the program is inverted 

with respect to its output file.9 The communication between the program and subrou-

tine is immediate, facilitating efficient scheduling. More important, an inverted pro-

gram is structurally the same as the program from which it is derived, and its subrou-

tine representation can carry variable state just as does a program. 

Because of program inversion (see below), JSPôs range has been extended far 

beyond the programs written for systems prevalent in the 1970ôs to include interac-

tive systems, interrupt handlers, Web database queries, embedded systems and han-

dling network protocols. The class of simple programs fits one of 5 elementary prob-

lem frames described in Problem Frames, and JSP is an appropriate method to use in 

problems of this type.  

Jacksonôs 2nd major contribution to software method, developed in conjunction 

with John Cameron, is Jackson System Development (JSD) [5]. Top-down hierar-

chical functional design was the prevailing ñbest practiceò approach to systems de-

sign during the 1970ôs and early 1980ôs. JSD design was different: JSD is based on 

an analogical (simulative) model, not functions. The abstract models are of real-

world entities10 connected via serial data streams to form a network of model pro-

cesses, each exhibiting their time-ordered behavior. A JSD system is thus entity-

based (entities are somewhat analogous to objects in OOP11) and has been termed 

ñmiddle-outò [2] in contrast to ñtop-downò. The scope of a model is deemed to be 

sufficient to encompass a variety of functions that may be required ï the functions 

can be added later to the network model. JSD is limited to real-time, systems.  

Both JSP and JSD process sequential streams using the control structures of 

structured programming. Two ideas from JSP connect JSP to JSD:. The first idea is 

                                           

 
9 Similarly, a program that reads a file that a 1st program writes, can be algorithmically converted into a single-entry, 

multiple-state subroutine that does not read its input stream directly but receives the next record from the 1st program. 

We say that the program is inverted with respect to its input file.  
10 Entities have a long philosophical history, where they aimed to clarify the essence of óbeingsô (things or objects) in 

the world. Both JSD and OOP model real-world objects, but Jackson holds that the real-world is informal, while in 

OOP, objects are computational and formal.. 

11 Simula was the 1st object-oriented programming language, developed in the 1960ôs; Simula67 is regarded as the 1st OO language. 

Smalltalk was designed to be a fully dynamic system in which classes could be created and modified dynamically rather than statical-

ly as in Simula 67.[21] Smalltalk and with it OOP were introduced to a wider audience by the August 1981 issue of Byte Magazine. 

[Wikipedia] 

https://en.wikipedia.org/wiki/Object-oriented_programming#cite_note-st-21
https://en.wikipedia.org/wiki/Byte_(magazine)
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the tree diagram to represent structure.. The time-ordered behavior of entities can be 

depicted with entity structure diagrams that are isomorphic to program tree diagrams 

(entity substitutes for program; and entity action for program operation): so, JSP is a 

natural fit as a design method for JSD systems.  

The second idea that connects JSD to JSP is program inversion. When a transac-

tion record (in a transaction processing system) is encountered, the program text of 

the denoted entity type, represented as a long-running, interruptible multiple-state 

subroutine, is activated (resumed) and consumes the transaction, updating the state 

and data of its state vector, before becoming inactive (until the next transaction ar-

rives). Just as the static tree structure of a program in JSP traces the programôs behav-

ior, so the static entity structure of its subprogram text traces the time-ordered behav-

ior of individual entities. 

Jacksonôs Problem Frames (2001), grew out of work over a 15-year period that 

culminated first in a short book, Software Requirements & Specifications (1996). 

Jacksonôs research drew from practical consulting and from telecommunications 

modeling for AT&T: His short book is a clarification, redefinition, critique, and in-

vention of terms in software engineering.  

As a result, Problem Frames is an original departure from the more than two 

decades of current ñbest-practiceò using various forms of Object-oriented Analysis 

and Development (OOAD). Jacksonôs approach to software development is problem 

oriented rather than solution oriented: Analysis initially involves considerable infor-

mal exploration. A context diagram shows where a problem is located in the world, 

and consists of three elements: problem domains ï where the problem is located; in-

terfaces ï consisting of sets of phenomena shared among domains; and the machine, 

a special domain consisting of the computer and the software to solve the problem. A 

problem diagram adds the requirement ï representing stakeholders desires and wish-

es together with collaborative input from developers ï that a machine must satisfy. 

The heart of analysis is three separate development descriptions: the machine speci-

fication; characteristics (properties) of the problem domains; and the requirement. To 

convince the customer or stakeholder that a system will behave as required, we must 

show that the specification (S) together with the domain properties of the problem 

world (P) satisfy the requirement (R): S, P |= R.  

There is almost always a need to decompose a realistic problem into two or 

more sub-problems. The initial decomposition is top-down, is usually guided by in-

tuition, and hopefully results in sub-problems that are simpler and that either fit ï or 

will fit after further decomposition(s) ï one of five elementary problem frames or 

problem patterns that Jackson has discovered to be prevalent in all or most software 

applications. Jackson had emphasized that systems are structured as layers that are 

run in parallel [4], rather than as a hierarchical partition. In Problem Frames, this ide-

as is re-formulated more precisely: sub-problems are projections of the whole prob-

lem, analogous to projection in the relational model. Just as the same column(s) may 

appear in two or more different relational projections, so too in Problem Frames, the 

same domain(s) may exist in two or more sub-problems. Each sub-problem is treated 

as a separate problem ï deferring consideration of interactions with other sub-
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problems until it is well understood ï and analysis proceeds with separate develop-

ment descriptions for its machine specification, problem domain properties and re-

quirement. Only during implementation ï implementation is not treated in Problem 

Frames ï is the problem of how to run the sub-problem machines in parallel ad-

dressed.  

In the Problem Frames approach, Jackson stresses that five special concerns 

must almost always be addressed: overrun, initialization, completeness, reliability, 

and identities. Each frame is vulnerable to different special concerns.  

Jackson believes that use of problem frames to structure the analysis and de-

composition of problems into elementary problem frames may result in a standard 

(normal) practice in software engineering ï a practice that is accepted and supported 

by software engineering professionals as evidenced in the professional literature and 

meetings over a period of several years. Jackson argues that normal practice has been 

shown to be necessary in other engineering sciences, but is lacking so far in software 

engineering. So, in his view, at the present time, software engineering is not yet a sci-

ence. 

An overriding structuring principle throughout problem analysis is separation of 

concerns: An example of it is the need for three separate development descriptions. 

The specification, domain characteristics and the requirement of a system represent 

different viewpoints (stakeholder, requirements analyst, and programmer, respective-

ly) and express different linguistic modalities (we hope the specification is correct; 

we wish for the requirement to be satisfied: optative; the properties of the real-world 

domain are based on laws of physics: indicative. Because of these differences, we 

need to describe each separately ï otherwise we get a confusing description. Another 

example is in analysis: we analyze each sub-problem separately, ignoring interactions 

with other sub-problems until we fully understanding it in isolation, and return to 

consider its interactions later. 

Since the publication of Problem Frames, Jackson has focused on a number of 

questions (in ~40 published articles)12 including: 

1. What are requirements? How do requirements, behavior and the goals of a 

system differ? 

2. What is the core artifact of system development?  

3. How can we make cyber-physical systems intelligible? 

4. When are top-down and bottom-up reasoning called upon during system de-

velopment? 

5. What is the appropriate role for intuition and formalism in the course of sys-

tem development; and when should each be used?  

Jackson argued that objects are too fine a granularity as the basis for software 

development; that reliance on use cases is solution-oriented, whereas problems are 

further away from the machine and require focused analysis; and that OOP objects 

are a formal straight-jacket on real-world entities [5]. OOP objects are static ï they 

cannot change type; nor is multiple-inheritance supported, whereas, in the real world, 

                                           

 
12 http://mcs.open.ac.uk/mj665/papers.html 
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living objects undergo metamorphosis and support multiple inheritance. With respect 

to OOADôs reliance on use cases as the basis for constructing a systemôs behavior, 

there are few if any use cases in continuous-state monitoring systems. 

As Jackson increasingly turned his attention to complex, real systems, he began 

using the term, cyber-physical systems, which refer to the integration of computation 

with physical processes.13 In cyber-physical systems, a software machine interacts 

with a human and material problem world, monitoring and controlling its behavior to 

ensure that the many and varied system requirements are satisfied as fully as possible. 

The development of cyber-physical systems involves diverse and complex tasks, each 

of which require different descriptions and methods. It is the complexity of cyber-

physical systems, that leads Jackson to conclude that no single technique or system 

(formal language or logic) can be applied from start to finish to make this complexity 

intelligible.  

As shown in a draft chapter [11] of his forthcoming book, Behaviours as Design 

Components of Cyber-Physical Systems, Jacksonôs focus on systems behavior and its 

representation as a behavior control tree, represents a significant refinement to the 

Problem Frames approach to designing cyber-physical systems. 

The approach to analysis in Cyber-Physical systems deals with the pre-formal 

work of creating a bridge between the stakeholdersô purposes and desires ï the re-

quirement; and a detailed system behavior agreed upon by stakeholders and system 

developers and expressed in natural language. 

The core object of systems development is system behavior. The behavior of a 

cyber-physical system is viewed as a set of heterogeneous behaviors, each of which 

can be decomposed (top-down) into constituent simpler behaviors. Each must be de-

signed separately, following the separation of concerns principle. For each behavior, a 

machine (specification) must be designed (bottom-up) that ensures the systemôs behav-

ior. Jackson has invented a method for rooting instances of these constituent behaviors 

in a single dynamic tree, providing for cyber-physical systems the kind of intelligibility  

that is provided by well-designed programs using structured programming: a visible 

correlation between what is happening in the system ï the execution of an instance of a 

constituent behavior ï and its program text in the machine specification. 

In the beginning of a project, the developer explores and describes the problem 

world. This exploration requires the ability to introduce new names, formal defini-

tions, and informal denotations (recognition rules for states or events), to represent 

phenomena, and to continuously check their accuracy. The developer must be guided 

at first, not by any formal system, but by intuition: By intuition, Jackson does not 

mean an uncontrolled impulse to baseless conjecture and unfounded assertion, but ra-

ther the faculty of recognition and understanding on the basis of our accumulated ex-

perience, insight and knowledge, with little or no appeal to conscious reasoning. We 

use natural language which mediates between phenomena in the real world and 

open-ended reasoning.  

                                           

 
13 Wikipdia. The term, Cyber-Physical System was introduced circa 2010 by Helen Gill. Helen Gill, CISE Point of 

Contact for the CPS program, telephone: (703) 292-7834, email: hgill@nsf.gov. 

mailto:hgill@nsf.gov
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Formal systems are extremely important once projections of the system behavior 

into constituent behaviors have been identified: 

ñ...formalism has its proper place. Its place is not in the early stages of exploration 

and learning, where it is premature and restrictive, but in the later stages, where we 

need to validate our informal discoveries, designs and inferences by submitting them 

to the rigour of formal proofò [11] 

3. Experience at Ukhta State Technical University 

I plan to teach for the 4th time for the Department of Computer Science and In-

formation System Technologies at Ukhta State Technical University during the au-

tumn semester 2017. I am grateful to have been given the freedom to focus on my in-

terest in Jacksonôs ideas and methods in software engineering; I also teach a second 

course, a short course in Object-oriented Design using Java to students who have had 

a previous course in a programming language (Pascal/Delphi). The second course is 

relevant to teaching Jacksonôs ideas and methods: First, Jacksonôs JSD method is en-

tity-based, and entities are ñobjectsò, and thus have some common ground with OOP 

objects (though with important differences). Second, although Jacksonôs approach to 

software development is language independent, I have been using Java to illustrate 

program implementation in JSP and JSD; and Jackson frequently uses OOP object 

diagrams (among other notations) in Problem Frames. 

3.1. Courses focusing on Jacksonôs ideas and methods (in chronological se-

quence)  

1. An Intensive Short-course (Autumn 2014) 

My 1st effort came to fruition from an invitation from Ukhta State Technical 

University to teach and consult on curriculum through the Fulbright Specialist pro-

gram14. I gave approximately 14 lectures during 4 weeks, each consisting of 2 90-

minute lectures,, a total of approximately 40 hours in all. The lecture content consist-

ed of: JSP ï 10 hours; JSD ï 3 hours; Problem Frames ï 27 hours. I lectured in Eng-

lish, and many of the students werenôt able to follow the lectures or the slides on 

which they were based. Fortunately, the Chair of the Department, Dr. Felix Mara-

kasov, offered to attend my lectures: This had two salutary effects: (1) it boosted at-

tendance sharply, thus saving the course; and (2) every 20 minutes or so, he para-

phrased the material that I had just presented into Russian, increasing student under-

standing and attention significantly. We covered the 1st 5 (of 12) Chapters in Problem 

Frames, and followed with a brief discussion of Chapter 7 (Model Domains) and 

Chapter 9 (Particular Concerns). In addition to the lectures, there were 4 Learning 

Tasks (practical exercises) in JSP, 1 in JSD, and 4 in Problem Frames; at the conclu-

sion of the course, each student was given an an oral examination, based on 25 ques-

tions posted on the course Web site, with 1 question randomly selected from the 

JSP/JSD set of questions and 2 questions randomly selected from the set of Problem 

                                           

 
14 http://www.cies.org/program/fulbright-specialist-program 

http://www.cies.org/program/fulbright-specialist-program
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Frames questions15. At the end of this short course, a Certificate was awarded to each 

student who completed the course. Comments, but no grade, were given to Learning 

Tasks submitted by students.  

2. Full-semester course (Autumn 2015) 

The following autumn the same content was taught over 14 instead of 4 weeks, 

with the final test and oral exam given the 1st week of January. Each week there was 

1 lecture (90 minutes); and 1 practice session (90 minutes) for each of 4 different 

groups: 2nd-year and 4th-year students in two disciplines: Information Systems and 

Technologies (IST) and Computer Science and Engineering (IVT) . The groups were 

assigned team projects, with 3ï5 students/team, and asked to develop a project defini-

tion and separate development descriptions for each problem and sub-problem, to-

gether with an associated context diagram and problem diagram. A small bi-lingual 

Question Data Bank was developed on the on the Universityôs Center for Distance 

Educationôs (CDE) Moodle server and used to administer a final test for all students. 

Oral examinations ï and a grade ï were given to the IST students, while IVT students 

took the course as Pass/Fail. Student grades in the written and oral tests were used 

(together with submitted learning tasks and course participation) to give an overall 

grade (<3 ï Failure, 3 = Satisfactory, 4 = Good, 5 = Excellent).  

3. Distance-education course (Autumn 2016)  

The same content was presented as in 2015, but after the 1st 4 weeks (covering 

JSP and JSD), the remainder of the course was taught at a distance, using the Moodle 

server and included weekly Webinars16 until I returned for 2 weeks at the end to ad-

vise on student projects and administer grading. An end-of-semester test was given to 

all students, and an oral examination (similar to that given 2015, but with an expand-

ed set of Problem Frames questions) to all groups except 4th year IST students, who 

took the course as Pass/Fail. Grades were determined, as they were for the 2015 

course.  

Projects were assigned for 4th-year students only. They could either document 

and implement one of four simple systems fully analyzed by Jackson in the 5th chap-

ter of Problem Frames to illustrate analysis of elementary Problem Frames; or, they 

could define their own systems and provide analysis (i. e., development descriptions 

and their associated context and problem diagrams). Not surprisingly ï good pro-

grammers just love to program! ï 4 teams implemented the already ï analyzed exam-

ples (using Java), and just 2 chose to define and analyze their own systems. I ex-

pected this result and knew that it was really an inappropriate assignment: the course 

was all about analysis, not implementation! However, I hoped that students would be 

happy programming a well-defined and analyzed problem ï and at the same time, 

would see clearly the connection between analysis and implementation. They were 

asked to include development descriptions with diagrams as well as their programs 

and test results.  

                                           

 
15 Se Appendix 1 for the syllabus, and Appendix 2 for oral examination questions. 
16 A Webinar is an Internet classroom. On the CDE Moodle server, Webinars are enabled by BigBlueButton 

[http://bigbluebutton.org/], software that is integrated into the Moodle course management system, and provides presen-

tations, video lectures, whiteboard, chat, and other features.  
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3.2 Lessons Learned 

As a teacher, I confess to being more interested in what I am teaching than with 

how best to teach, and this is likely why I learn lessons slowly. Nevertheless, I pre-

sent a few lessons from my teaching ï whether I have really learned them will be ev-

ident in the next iteration. 

1. Interacting with students by Webinars  

First, an acknowledgment: I received and would like to acknowledge help and 

advice given to me by one of the specialists at the Center for Distance Education 

(CDE), Natalya Vassilyevna Soldatova., who scheduled the Webinars and was usual-

ly present in the CDE auditorium to give my students and me help with the BigBlue 

Button facilities, that allowed us to interact directly each week at a distance. I also re-

ceived valuable help from Irina Marakasova, formerly Director of CDE.  

In my first Webinar, I failed to get students to respond when I asked a question ï 

they were reticent to go to the microphone in the CDE classroom where they met, 

probably due to their timidity to speak in English. CDE Specialist Soldatova suggest-

ed that I encourage them to ñchatò ï and that yielded much better interaction subse-

quently. She later showed me a useful Question facility in Moodle that allows stu-

dents to link to an online test and take it during the on-line session. I used the Ques-

tion feature as a way for students to learn during the Webinar, and only secondarily 

as a way to determine what they had learned. For example, I would create a set of 

questions, each of which typically had an embedded diagram, and then ask students 

to identify its parts or to complete elements that were missing. The diagram appeared 

on a whiteboard, and students used the whiteboard to answer the questions. This 

worked well. 

2. A second lesson learned was the need to announce repeatedly that course 

reading resources were accessible to students. Many students were not doing the 

reading! Some were unaware that my lecture notes on JSP and JSD; summary articles 

by Jackson on JSP, JSD; and the book, Problem Frames, were all available in both 

Russian and English, and that they could be downloaded from the server and read at 

their convenience.  

3. A third lesson has become quite obvious: The material in Problem Frames 

cannot be covered in a single semester, especially if the course includes JSP and JSD 

in addition to Problem Frames. More importantly, much of the reading in Problem 

Frames requires more background than 2nd year students have. Thus, I recommend 

that the 1st course, cover JSP, JSD and an Introduction to Problem Frames (Chapters 

1ï5; and part of Chapters 7 and 9, if time permits). This is what was covered in the 

first three iterations of the course. A 2nd course could be developed, 70 % of which 

would be devoted to Problem Frames, Chapters 6ï11, after a brief review of JSP and 

JSD and Chapters 1ï5 of Problem Frames (4 weeks). 

Discussion: One might consider omitting JSP and JSD. Here are the reasons to 

include them:  

a.  Design is about structure! Students learn about program design using JSP by 

developing a programôs structure at the get-go; design and structure are par-
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amount in software engineering. Students learn that structure is key to intel-

ligibility ;  

b.  Sequential data streams, the primary abstraction in JSP, are ubiquitous in 

software design;  

c.  the class of simple programs to which JSP applies is one of the 5 elementary 

Problem Frames;  

d.  finally, Jackson he is an exceptional writer and broadly-educated thinker. 

His ideas evolve as he increase his scope from programs (JSP) to real-time 

information systems (JSD) to complex cyber-physical systems (Problem 

Frames Approach) 

4. Students meed more practice creating program and entity structure diagrams. 

Students practice creating simple structure (tree) diagrams at the outset. But many do 

not fully grasp the idea ï additional exercises are thus needed. 

5. Students need help in creating a list of operations needed for a program. All o-

cating each operation properly to the basic program structure is one of the steps in 

JSP Although JSP is language independent, I have used Java17. a language unfamiliar 

to most 2nd-year students. To make life easier for students, I started providing the Ja-

va operations needed by a program. I need to do this systematically. 

6. Provide more practice reading and writing clear development descriptions. 

Problem Frames is an intellectual approach to structured analysis of problems. Anal-

ysis consists of writing three development descriptions in clear, concise natural lan-

guage (Russian or English).  

7. Teach and practice the syntax and semantics of state diagrams. Natural lan-

guage descriptions can be augmented by state diagrams to give more precision. We 

can learn what a good state diagram looks like by studying the state diagrams created 

by Jackson in Problem Frames. 

3.3 Future Work 

My goal is to continue contributing to the training of software engineers by in-

troducing them to Jacksonôs ideas and methods, and especially by reading, under-

standing and practicing the intellectual approach of Problem Frames.  

During the coming year, I hope to make the following modest progress: 

1. Significantly expand the bi-lingual Question Bank questions dealing with 

Problem Frames from 20 to 100. 

2. Improve the Russian translation of the bi-lingual database of the course Ques-

tion Bank as a whole. 

3. Develop a database of student project work 

4. Arrange for the publication of Problem Frames18. 

                                           

 
17 I only have the code generator for Java which is by the CASE tool to generate programs from the elaborated structure 

diagram; in previous years, I have used code generators for Pascal, BASIC and C for early version of Windows. 
18 Problem Frames was translated under my direction during 2006-2007 during and immediately following my Ful-

bright Senior Scholar appointment at Petrozavodsk State University (PSU) during the 2005-2006 academic year by Irina 

Ossipian. We held numerous discussions with the Rectorate of PSU about publication by PSU; I contacted the publisher 

to arrange an (affordable) contract giving PSU permission to publish; but PSU then elected not to publish. I plan to un-

dertake a review of the translation using translator resources at USTU; to include a set of simple corrections to the orig-
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5. Disseminate the curriculum to several universities in Russia and elsewhere. 
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inal machine-readable manuscript text, both of which were provided to me by Jackson in 2006; and to make correction 

to figures, many of which need to use a reduced font size to make all of the annotations visible.  
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ʈʝʮʝʥʟʠʷ 

ʥʘ ʩʪʘʪʴʶ çʆʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʞʝʥʝʨʠʠ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʫʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤʝ: ʠʜʝʠ ʠ ʤʝʪʦʜʳ ʄʘʡʢʣʘ ɸ. ɼʞʝʢʩʦʥʘ ʚ ʋʭʪʠʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ, ʈʦʩʩʠʷ (ʩ 2014 ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ) // 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʠ ʵʢʦʥʦʤʠʢʝ. 2017. ˉ 1è 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʦʧʠʩʳʚʘʝʪ ʩʚʦʡ ʢʫʨʩ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʀʥʞʝʥʝʨʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷè, ʧʦʩʚʷʱʸʥʥʳʡ ʤʝʪʦʜʦʣʦʛʠʷʤ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʄ. ɼʞʝʢʩʦʥʘ, ʦʙʲʷʩʥʷʷ ʝʛʦ ʥʘʟʥʘʯʝʥʠʝ, ʟʘʪʨʘʛʠʚʘʝʪ 

ʧʨʦʮʝʩʩ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʘʥʥʦʛʦ ʢʫʨʩʘ ʚ ʋɻʊʋ, ʘ ʪʘʢʞʝ ʜʝʣʠʪʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ 

ʚʳʚʦʜʘʤʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʤʠ ʧʦʩʣʝ ʪʨʸʭ ʩʝʤʝʩʪʨʦʚ ʧʨʝʧʦʜʘʚʘʥʠʷ ʢʫʨʩʘ.  

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʤʘʪʠʢʝ ʞʫʨʥʘʣʘ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʥʘʧʨʘʚʣʝʥʠʶ 05.13.00 (çʀʥʬʦʨʤʘʪʠʢʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʠ ʫʧʨʘʚʣʝ-

ʥʠʝè). ʂʫʨʩ, ʦʧʠʩʘʥʥʳʡ ʘʚʪʦʨʦʤ, ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʠ ʚʧʦʣʥʝ ʘʢʪʫʘʣʝʥ ʜʣʷ ʟʥʘ-

ʢʦʤʩʪʚʘ ʩ ʤʝʪʦʜʦʣʦʛʠʷʤʠ ɼʞʝʢʩʦʥʘ (ʩʪʨʫʢʪʫʨʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ɼʞʝʢ-

ʩʦʥʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʩʠʩʪʝʤ ɼʞʝʢʩʦʥʘ ʠ ʬʨʝʡʤʘʤʠ ʧʨʦʙʣʝʤ), ʢʦʪʦʨʳʝ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʤʘʣʫʶ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʚ ʈʦʩʩʠʠ, ʷʚʣʷʶʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤʠ 

ʤʠʨʦʚʳʤʠ ʧʨʘʢʪʠʢʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʘʚʪʦʨ ʦʧʠʩʳʚʘʝʪ ʩʚʦʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʧʦ ʜʘʥʥʦʤʫ 

ʢʫʨʩʫ, ʜʝʣʠʪʩʷ ʩʚʦʠʤʠ ʚʳʚʦʜʘʤʠ ʠ ʧʣʘʥʘʤʠ ʧʦ ʨʘʟʚʠʪʠʶ ʢʫʨʩʘ, ʯʪʦ ʜʦʙʘʚʣʷʝʪ 

ʩʪʘʪʴʝ ʤʝʪʦʜʠʯʝʩʢʦʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ. ʄʘʪʝʨʠʘʣ ʩʪʘʪʴʠ ʠʟʣʦʞʝʥ ʧʦ-

ʥʷʪʥʳʤ ʷʟʳʢʦʤ, ʩʪʘʪʴʷ ʦʧʠʩʳʚʘʝʪ ʚʘʞʥʳʝ ʘʩʧʝʢʪʳ ʧʨʦʚʝʜʸʥʥʦʡ ʨʘʙʦʪʳ ʠ ʧʦʢʘ-

ʟʳʚʘʝʪ ʮʝʣʠ, ʢʦʪʦʨʳʝ ʧʨʝʩʣʝʜʦʚʘʣ ʘʚʪʦʨ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʨʝʧʦʜʘʚʘʥʠʠ ʢʫʨʩʘ. 

ɸʥʥʦʪʘʮʠʷ ʣʘʢʦʥʠʯʥʦ ʠ ʧʦʣʥʦ ʦʧʠʩʳʚʘʝʪ ʩʦʜʝʨʞʘʥʠʝ ʩʪʘʪʴʠ. 

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʩʪʘʪʴʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʦʪʩʫʪʩʪʚʠʝ ʩʨʘʚʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʡ 

ɼʞʝʢʩʦʥʘ ʩ ʜʨʫʛʠʤʠ ʧʨʘʢʪʠʢʘʤʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʡ 

(ʦʙʲʝʢʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʰʘʙʣʦʥʘʤʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʦʜʭʦʜʦʤ ʠ ʜʨʫʛʠʤʠ), ʘ 

ʪʘʢʞʝ ʦʪʩʫʪʩʪʚʠʝ ʚʳʚʦʜʦʚ ʦʙ ʠʪʦʛʦʚʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ 2-ʛʦ ʠ 4-ʛʦ ʢʫʨ-

ʩʦʚ. 

ʄʘʪʝʨʠʘʣʳ, ʧʨʠʣʦʞʝʥʥʳʝ ʢ ʩʪʘʪʴʝ, ʩʦʜʝʨʞʘʪ ʨʘʩʧʠʩʘʥʠʝ ʟʘʥʷʪʠʡ, ʫʯʝʙʥʳʝ 

ʟʘʜʘʥʠʷ ʠ ʵʢʟʘʤʝʥʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʢʫʨʩʘ ï ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʷʚ-

ʣʷʝʪʩʷ ʠʟʙʳʪʦʯʥʦʡ ʜʣʷ ʞʫʨʥʘʣʴʥʦʡ ʩʪʘʪʴʠ, ʨʘʙʦʪʘ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʫʙʣʠ-

ʢʦʚʘʥʘ ʙʝʟ ʥʠʭ. ɺ ʮʝʣʦʤ ʞʝ ʩʪʘʪʴʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʝʨʝʚʦʜʫ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ 

ʧʫʙʣʠʢʘʮʠʠ. ɿʘʤʝʯʘʥʠʷ ʚ ʜʘʥʥʦʡ ʨʝʮʝʥʟʠʠ ʤʦʛʫʪ ʙʳʪʴ ʫʯʪʝʥʳ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʘʚʪʦʨʦʤ ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʥʘʜ ʵʪʦʡ ʠʣʠ ʜʨʫʛʦʡ ʩʪʘʪʴʸʡ. 

 

ʂʫʜʝʣʠʥ ʉ. ɻ.,  

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ɺʊʀʉʠʊ  
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