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ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ  

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ  

ˉ 1 (1) / 2014  
ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʜʘʥʠʷ ï ʯʝʪʳʨʝ ʨʘʟʘ ʚ ʛʦʜ.  

 

ɾʫʨʥʘʣ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠè ʷʚʣʷʝʪʩʷ ʧʦʣʠʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʯʥʳʤ ʠʟʜʘʥʠʝʤ ʠ 
ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ 

ʠ ʧʨʘʚʘ, ʛʫʤʘʥʠʪʘʨʥʳʭ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ.  

 

 

 ʈʝʜʘʢʮʠʦʥʥʳʡ ʉʦʚʝʪ ʅʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ  

çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠè:  

 
1. ɺʦʣʦʰʠʥ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ,  ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ ʃʫʛʘʥʩʢ, ʋʢʨʘʠʥʘ 

2. ɼʚʦʨʢʦ ʀʛʦʨʴ ʄʠʭʘʡʣʦʚʠʯ,  ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

3. ɾʘʥʳʩʦʚʘ ɸʨʘʡ ɹʦʰʘʥʦʚʥʘ,  ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, , ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 
4. ɾʠʥʜʝʝʚʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ. ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 

5. ɿʝʣʝʥʩʢʘʷ ʅʘʜʝʞʜʘ ʅʠʢʦʣʘʝʚʥʘ,  ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 

6. ʕʣʴʯʠʥ ʀʩʢʝʥʜʝʨʟʘʜʝ,  ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 
7. ʂʦʨʝʣʴʩʢʠʡ  ɼʝʥʠʩ  ʉʝʨʛʝʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

8. ʂʫʟʥʝʮʦʚ ʇʝʪʨ ɺʠʢʪʦʨʦʚʠʯ.  ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

9. ʃʴʚʦʚʘ ʃʘʨʠʩʘ ʌʝʜʦʨʦʚʥʘ,  ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʛ. ʃʴʚʦʚ, ʋʢʨʘʠʥʘ 

10. ʇʝʣʝʮʢʠʩ ʂʷʩʪʫʪʠʩ ʏʝʩʣʦʚʦʚʠʯ,  ʜʦʢʪʦʨ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ. ɺʠʣʴʥʶʩ, ʃʠʪʚʘ 
11. ʑʝʢʦʪʠʥ  ɽʚʛʝʥʠʡ ɺʠʢʪʦʨʦʚʠʯ,  ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 

12. ʏʠʢʚʘʠʜʟʝ ɸʥʥʘ ɸʣʠʤʦʚʥʘ,  ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʂʫʪʘʠʩʠ, ɻʨʫʟʠʷ 

 

 

 ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʞʫʨʥʘʣʘ: 

 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ɸ. ʅ. ɼʸʤʠʥ 
ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ï ɸ. ɽ. ʉʘʤʢʦ 

ʅʘʫʯʥʳʡ ʨʝʜʘʢʪʦʨ ï ʊ. ɸ. ʄʦʠʩʝʝʚʘ 

ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ - ɺ. ʄ. ʉʫʜʘʩ 
ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ ï ʂ. ʀ. ʉʦʙʘʢʠʥʘ 

ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ï ʄ. ʄ. ʄʫʰʢʘʪʠʥ 

ɸ. ɺ. ɸʥʜʨʝʝʚ,  ɺ. ʂ. ɹʝʣʷʝʚ, ʊ. ʄ. ɺʦʡʯʝʢ,  ʇ. ɽ. ʀʚʘʥʦʚ, ɺ. ʂ. ʂʦʨʩʘʢʦʚʘ, ɼ. ɽ. ʄʫʰʠʥʩʢʠʡ, 

 ʅ. ʄ. ʐʘʣʘʤʦʚʘ, ʉ. ʂ. ʐʠʪʦʚ 
 

 

 
 

 

ʉʪʘʪʴʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʥʘʧʨʘʚʣʷʪʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ: otkritie1212@rambler.ru  
ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʷʭ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʘʚʪʦʨʳ.  

ʄʥʝʥʠʝ ʨʝʜʘʢʮʠʠ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʤʥʝʥʠʝʤ ʘʚʪʦʨʦʚ ʤʘʪʝʨʠʘʣʦʚ.  

ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ ʦʙʷʟʘʪʝʣʴʥʘ.  

ʄʘʪʝʨʠʘʣʳ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ.  
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ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ  

ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ  

ˉ 2 (2) / 2014  
ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʠʟʜʘʥʠʷ ï ʯʝʪʳʨʝ ʨʘʟʘ ʚ ʛʦʜ.  
 

ɾʫʨʥʘʣ çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠè ʷʚʣʷʝʪʩʷ ʧʦʣʠʪʝʤʘʪʠʯʝʩʢʠʤ ʥʘʫʯʥʳʤ ʠʟʜʘʥʠʝʤ ʠ 

ʦʪʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʨʦʚ ʧʦ ʨʘʟʣʠʯʥʳʤ ʜʠʩʮʠʧʣʠʥʘʤ ʚ ʦʙʣʘʩʪʠ ʵʢʦʥʦʤʠʢʠ 

ʠ ʧʨʘʚʘ, ʛʫʤʘʥʠʪʘʨʥʳʭ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ.  

 

 

 ʈʝʜʘʢʮʠʦʥʥʳʡ ʉʦʚʝʪ ʅʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ  

çɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠè:  

 
1. ɺʦʣʦʰʠʥ ɺʣʘʜʠʤʠʨ ʅʠʢʦʣʘʝʚʠʯ,  ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ ʃʫʛʘʥʩʢ, ʋʢʨʘʠʥʘ 
2. ɼʚʦʨʢʦ ʀʛʦʨʴ ʄʠʭʘʡʣʦʚʠʯ,  ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

3. ɾʘʥʳʩʦʚʘ ɸʨʘʡ ɹʦʰʘʥʦʚʥʘ,  ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, , ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

4. ɾʠʥʜʝʝʚʘ ɽʣʝʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ. ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ. ʉʘʨʘʥʩʢ, ʈʦʩʩʠʷ 
5. ɿʝʣʝʥʩʢʘʷ ʅʘʜʝʞʜʘ ʅʠʢʦʣʘʝʚʥʘ,  ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʇʫʱʠʥʦ, ʈʦʩʩʠʷ 

6. ʕʣʴʯʠʥ ʀʩʢʝʥʜʝʨʟʘʜʝ,  ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ. ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 

7. ʂʦʨʝʣʴʩʢʠʡ  ɼʝʥʠʩ  ʉʝʨʛʝʝʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʷ 

8. ʂʫʟʥʝʮʦʚ ʇʝʪʨ ɺʠʢʪʦʨʦʚʠʯ.  ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 
9. ʃʴʚʦʚʘ ʃʘʨʠʩʘ ʌʝʜʦʨʦʚʥʘ,  ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʛ. ʃʴʚʦʚ, ʋʢʨʘʠʥʘ 

10. ʇʝʣʝʮʢʠʩ ʂʷʩʪʫʪʠʩ ʏʝʩʣʦʚʦʚʠʯ,  ʜʦʢʪʦʨ ʩʦʮʠʘʣʴʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛ. ɺʠʣʴʥʶʩ, ʃʠʪʚʘ 

11. ʑʝʢʦʪʠʥ  ɽʚʛʝʥʠʡ ɺʠʢʪʦʨʦʚʠʯ,  ʢʘʥʜʠʜʘʪ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ,  ʅʦʚʦʩʠʙʠʨʩʢ, ʈʦʩʩʠʷ 
12. ʏʠʢʚʘʠʜʟʝ ɸʥʥʘ ɸʣʠʤʦʚʥʘ,  ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʛ. ʂʫʪʘʠʩʠ, ɻʨʫʟʠʷ 

 

 

 ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ ʞʫʨʥʘʣʘ: 

 
ɻʣʘʚʥʳʡ ʨʝʜʘʢʪʦʨ ï ɸ. ʅ. ɼʸʤʠʥ 

ɿʘʤʝʩʪʠʪʝʣʴ ʛʣʘʚʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ï ɸ. ɽ. ʉʘʤʢʦ 

ʅʘʫʯʥʳʡ ʨʝʜʘʢʪʦʨ ï ʊ. ɸ. ʄʦʠʩʝʝʚʘ 
ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʜʘʢʪʦʨ - ɺ. ʄ. ʉʫʜʘʩ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʩʝʢʨʝʪʘʨʴ ï ʂ. ʀ. ʉʦʙʘʢʠʥʘ 

ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ ʜʠʨʝʢʪʦʨ ï ʄ. ʄ. ʄʫʰʢʘʪʠʥ 
ɸ. ɺ. ɸʥʜʨʝʝʚ,  ɺ. ʂ. ɹʝʣʷʝʚ, ʊ. ʄ. ɺʦʡʯʝʢ,  ʇ. ɽ. ʀʚʘʥʦʚ, ɺ. ʂ. ʂʦʨʩʘʢʦʚʘ, ɼ. ɽ. ʄʫʰʠʥʩʢʠʡ, 

 ʅ. ʄ. ʐʘʣʘʤʦʚʘ, ʉ. ʂ. ʐʠʪʦʚ 

 
 

 

 

 
ʉʪʘʪʴʠ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʥʘʧʨʘʚʣʷʪʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ: otkritie1212@rambler.ru  

ɿʘ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʩʪʘʪʴʷʭ, ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʥʝʩʫʪ ʘʚʪʦʨʳ.  

ʄʥʝʥʠʝ ʨʝʜʘʢʮʠʠ ʤʦʞʝʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʩ ʤʥʝʥʠʝʤ ʘʚʪʦʨʦʚ ʤʘʪʝʨʠʘʣʦʚ.  
ʇʨʠ ʧʝʨʝʧʝʯʘʪʢʝ ʩʩʳʣʢʘ ʥʘ ʞʫʨʥʘʣ ʦʙʷʟʘʪʝʣʴʥʘ.  

ʄʘʪʝʨʠʘʣʳ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ.  
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ʀʩʢʝʥʜʝʨʦʚ ʕ. ɹ., ʄʘʤʝʜʦʚ ɻ. ɹ., ɸʣʣʘʭʚʝʨʜʠʝʚʘ ɻ. ʄ., ʄʘʭʤʫʜʦʚʘ ɺ. ʍ. 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʊɽʇʃʆɺʆɻʆ ɺʆɿɼɽʁʉʊɺʀʗ ʅɸ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆʄ 

ʕʃɽʂʊʈʆʇɸʉʊɽʈʀɿɸʊʆʈɽ ʄʆʃʆʂɸ ʇʈʗʄʆɻʆ ɼɽʁʉʊɺʀʗééééééééé...é..6 

 ɺ. ʅ ʂʦʭʘʥʝʥʢʦ, ʄ. ɸ. ʃʝʤʝʰʢʦ  

ʈɸɿɺʀʊʀɽ ʇʆʅʗʊʀʗ ɼɸɺʃɽʅʀɽ ɺ ɻʀɼʈʆɼʀʅɸʄʀʂɽééééééééééééé..9 

ʂʫʨʳʣʝʚ ɸ. ɺ., ʈʳʣʷʢʠʥ ɽ. ɻ. 

ʋɺɽʃʀʏɽʅʀɽ ʈɽʉʋʈʉɸ ɻʀɼʈʆɸɻʈɽɻɸʊʆɺ 

ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʄɸʐʀʅ 

ʇʈʀʄɽʅɽʅʀɽʄ ʇʃɽʅʆʏʅʓʍ ʕʃɽʂʊʈʆʅɸɻʈɽɺɸʊɽʃɽʁéééééééééééé12 

ʌʠʣʠʥʦʚ ɽ. ʇ., ʆʩʪʘʧʶʢ ʗ. ɸ. 

ʇʈʀʄɽʈ ʈɸʉʏɽʊɸ ʅɸɼɽɾʅʆʉʊʀ ʋɿʃɸ ʄʀʂʈʆ-ɻʊɼéééééééééééé..é..14 

ʏʝʤʝʟʦʚ ɼ. ɸ., ɿʚʝʨʝʚ
 
ʂ. ɺ., ɸʥʪʠʧʦʚ

 
ɺ. ʉ., ʂʣʦʯʢʦʚ ʇ. ʇ.

 

ʀɿʅʆʉ ʈɽɾʋʑɽʁ ʏɸʉʊʀ ʉʇʀʈɸʃʔʅʆɻʆ ʉɺɽʈʃɸ  

ʇʈʀ ʆɹʈɸɹʆʊʂɽ ɾɸʈʆʇʈʆʏʅʆʁ ʉʊɸʃʀééééééééééééééééééé..17 

 

ʄɽɼʀʎʀʅɸ 

 

ɺʦʣʦʰʠʥ ɺ. ʅ. 

ʕʌʌɽʂʊʓ ʅɸʉʊʆʁʂʀ ʕʍʀʅɸʎɽʀ ʇʋʈʇʋʈʅʆʁ  

ʅɸ ʆʈɻɸʅʆʄɽʊʈʀʏɽʉʂʀɽ ʇʆʂɸɿɸʊɽʃʀ ʉɽʃɽɿɽʅʂʀ ɹɽʃʓʍ ʂʈʓʉ  

ʇʈʀ ʀʅɻɸʃʗʎʀʆʅʅʆʄ ɺʆɿɼɽʁʉʊɺʀʀ ʕʇʀʍʃʆʈɻʀɼʈʀʅɸéééééééééé21 

 

 

ʉɽʃʔʉʂʆɽ ʍʆɿʗʁʉʊɺʆ 

 

ʕʰʧʫʣʘʪʦʚ ʐ. ʗ. 

ɺʃʀʗʅʀɽ ʆʈʆʉʀʊɽʃʔʅʓʍ ɺʆɼ ʅɸ ʇʃʆɼʆʈʆɼʀɽ ʉɺɽʊʃʓʍ ʉɽʈʆɿɽʄʆɺéé.é.25 

 

ɹʀʆʊɽʍʅʆʃʆɻʀʀ 

 

ɻʦʨʙʫʥʦʚʘ ʊ. ɺ., ʐʘʭʦʚʘ ʌ. ɸ., ʏʠʢʠʰʝʚʘ ɻ. ɽ. 

ʆ ɺʆɿʄʆɾʅʆʉʊʀ ʉʅʀɾɽʅʀʗ ʀʅɼɽʂʉɸ ʊʆʂʉʀʏʅʆʉʊʀ ɻɽʈɹʀʎʀɼʆɺ 

ʉ ʇʆʄʆʑʔʖ ʆɹʈɸɿʆɺɸʅʀʗ ʂʆʄʇʃɽʂʉɸ ɼɸʅʅʓʍ ɺɽʑɽʉʊɺ  

ʉ ʉɸʍɸʈɸʄʀ (ɻʃʖʂʆɿʆʁ)ééééééééééééééééééééééé.é..é28 

 

ʕʂʆʃʆɻʀʗ   

 

ʄʦʠʩʝʝʚʘ ʊ. ɸ., ɺʠʩʩʘʨʠʦʥʦʚʘ ʃ. ɺ. 

ʆʉʅʆɺʅʓɽ ʇʈʀʆʈʀʊɽʊʓ ʐʂʆʃʔʅʀʂʆɺ ʇʈʀ ʇʈʆʍʆɾɼɽʅʀʀ ʀʄʀ 

ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʊʈʆʇ ɺ ʅɸʎʀʆʅɸʃʔʅʆʄ ʇɸʈʂɽ çʇɸɸʅɸʗʈɺʀèéééé..éé30 
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ʕʂʆʅʆʄʀʂɸ ʀ ʋʇʈɸɺʃɽʅʀɽ 

 

ɸʪʠʨʙʝʢʦʚ ɸ. ʐ ., ʐʝʨʭʘʥ ɼ. ʐ . 

ɿʅɸʏɽʅʀɽ ʇʈʀɺʃɽʏɽʅʀʗ ʀʅʆʉʊʈɸʅʅʓʍ ʀʅɺɽʉʊʀʎʀʁ  

ɺ ʕʂʆʅʆʄʀʂʋ ʂɸɿɸʍʉʊɸʅɸéééééééééééééééééééééééé..40 

ɻʘʨʢʘʚʘʷ ɸ. ʀ., ʉʤʠʨʥʦʚʘ ɽ. ʉ., ʂʫʨʙʝʢʦ ʅ. ɸ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʋʇʈɸɺʃɽʅʀʗ ʆʈɻɸʅʀɿɸʎʀɽʁ ɺ ʉʆɺʈɽʄɽʅʅʓʍ ʋʉʃʆɺʀʗʍé.42 

ɻʘʨʢʘʚʘʷ ɸ. ʀ., ʉʤʠʨʥʦʚʘ ɽ. ʉ., ʐʠʥʢʝʚʠʯ ʄ. ʅ. 

ʉʊɸʊʀʉʊʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ɼɽʄʆɻʈɸʌʀʏɽʉʂʀʍ ʇʈʆʎɽʉʉʆɺ  

ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔéééééééééééééééééééééééééé.44 

ɻʫʱʝʥʩʢʘʷ ʅ. ɼ. 
ʉʊɸʊʀʉʊʀʏɽʉʂʆɽ ʀɿʄɽʈɽʅʀɽ ʈʀʉʂʆɺ ʍʆɿʗʁʉʊɺɽʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀéééééé47 

ɿʘʚʴʷʣʦʚʘ ɽ. ʉ. 

ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʅʋʊʈɽʅʅɽɻʆ ʂʆʅʊʈʆʃʗ 

ɺ ʉʀʉʊɽʄɽ ʋʇʈɸɺʃɽʅʀʗ ʇʈɽɼʇʈʀʗʊʀʗʄʀ  ɸʇʂéééééééééééé..éé50 

ʀʥʜʫʪʝʥʢʦ ɸ. ʅ., ʉʠʥʝʛʫʙʦʚʘ ɸ. ɸ. 

ʈɽɻʀʆʅɸʃʔʅɸʗ ɹʖɼɾɽʊʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ ɺ ɹɽʃɻʆʈʆɼʉʂʆʁ ʆɹʃɸʉʊʀéé.53 

ʂʫʢʘʥʦʚ ɼ. ɺ. 

ɸʅɸʃʀɿ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ɼɽʗʊɽʃʔʅʆʉʊʀ ʄɺʌ.  

ʊɽʂʋʑʀɽ ʎɽʃʀ ʀ ɿɸɼɸʏʀééééééééééééééééééééééé.éé..58 

ʊʝʣʶʢ ɽ. ʉ., ɻʦʣʫʙ ɽ. ʅ., ɻʨʠʮʝʚʠʯ ʉ. ɸ. 

ɹʆʈʔɹɸ ʉ ʂʆʈʈʋʇʎʀɽʁ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ ʂɸʂ ʆɼʅʆʁ ʀɿ ɿʆʅ 

çʊɽʅɽɺʆʁè ʕʂʆʅʆʄʀʂʀééééééééééééééééééééééééé.é.61 

ʊʝʣʶʢ ɽ. ʉ., ʀʩʤʘʛʠʣʦʚʘ ʆ. ʉ., ɸʥʠʱʠʢ ʆ. ɸ., ʐʠʥʢʝʚʠʯ ʄ, ʅ. 

ɸɻʈʆʊʋʈʀɿʄ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹɽʃɸʈʋʉʔ ï ʇʈɽʀʄʋʑɽʉʊɺɸ ʀ ʅɽɼʆʉʊɸʊʂʀéé63 

ʊʦʧʩʘʭʘʣʦʚʘ ʌ. ʄ.-ɻ., ʂʥʫʭʦʚʘ ʄ. ɿ., ɽʩʤʫʭʘʥʦʚʘ ɼ. ɾ. 

ʆʉʅʆɺʓ ʋʉʊʆʁʏʀɺʆɻʆ ɸɻʈɸʈʅʆɻʆ  ʇʈʆʀɿɺʆɼʉʊɺɸ ʈɽɻʀʆʅɸééééé...é..66 

ʊʦʧʩʘʭʘʣʦʚʘ ʌ. ʄ.-ɻ., ʃʘʡʧʘʥʦʚ ʂ. ɸ., ʇʘʟʦʚʘ ʄ. ɿ. 

ʆʉʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɻʆ ʈɽɻʋʃʀʈʆɺɸʅʀʗ   

ʀ ʇʆɼɼɽʈɾʂʀ ʉɽʃʔʉʂʆɻʆ ʍʆɿʗʁʉʊɺɸ ʈɽɻʀʆʅʆɺééééééééééé..é.é69 

ʗʢʫʰʠʥʘ ʊ. ɺ. 

ʄɸʈʂɽʊʀʅɻʆɺɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ ɺ ʉʌɽʈɽ ʋʉʃʋɻééééééééééééé.é72 

 

ʖʈʀʉʇʈʋɼɽʅʎʀʗ 

 

ɹʦʥʜʘʨʝʥʢʦ ʃ. ɺ., ʏʝʨʥʦʢʦʞʝʚʘ ʉ. ɸ. 

ʃʀʂɺʀɼɸʎʀʗ ʂʆʄʄɽʈʏɽʉʂʀʍ ʆʈɻɸʅʀɿɸʎʀʁééééééééééééééé.75 

 

ʉʆʎʀʆʃʆɻʀʗ 

 

ɺʝʨʭʦʚʮʝʚʘ ʆ. ʅ. 

ɸʅɸʃʀɿ ʇʈʆʎɽʉʉɸ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʗ ʆ ʇʆʂʋʇʂɽéééééééééééé.78 

ʇʘʣʘʥʫʨʮʝʚʘ ɸ. ʄ. 

ʐʂʆʃʔʅɸʗ ʇʈʆɻʈɸʄʄɸ ʂɸʂ ʆʊʈɸɾɽʅʀɽ ʎɽʅʅʆʉʊʅʓʍ ʆʈʀɽʅʊɸʎʀʁ 

ʉʆɺʈɽʄɽʅʅʆɻʆ ʈʆʉʉʀʁʉʂʆɻʆ ʆɹʑɽʉʊɺɸ (ʅɸ ʇʈʀʄɽʈɽ  

ʐʂʆʃʔʅʆʁ ʇʈʆɻʈɸʄʄʓ ʇʆ ʃʀʊɽʈɸʊʋʈɽ)éééééééééééééééé.é.80 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʖ. ɺ. 

ɸʄɽʈʀʂɸʅʀɿɸʎʀʗ ʗʇʆʅʉʂʆʁ ʉʆʎʀʆʃʆɻʀʀ: ɹʆʈʔɹɸ ɿɸ ɻɽɻɽʄʆʅʀʖééé..83 
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ʌʀʃʆʉʆʌʀʗ 

 

ʅʫʨʠʝʚ ʀ. ɸ. 

ɺʀʈʊʋɸʃʔʅɸʗ ɼʀɸʉʇʆʈɸ ʀ ɽɽ ɺʃʀʗʅʀɽ  

ʅɸ ʉʆʎʀɸʃʀɿɸʎʀʖ ʄʀɻʈɸʅʊʆɺéééééééééééééééééééééé.86 

 

ʀʉʊʆʈʀʗ 

 

ɻʨʝʙʸʥʢʠʥ ɸ. ʅ. 

ʆʉʅʆɺɸʅʀɽ ʆʈʃʆɺʉʂʆɻʆ-ɹɸʍʊʀʅɸ ʂɸɼɽʊʉʂʆɻʆ ʂʆʈʇʋʉɸéééé..éééé91 

 

ʌʀʃʆʃʆɻʀʗ 

 

ɼʝʤʝʫʬ ɿ. ʄ. 

ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀɽ ɺ ʈɽʏʀ ʌʈɸɿɽʆʃʆɻʀʏɽʉʂʀʍ ɽɼʀʅʀʎ  

ʉ ʂʆʄʇʆʅɽʅʊʆʄ ɻʆʃʆɺɸ ééééééééééééééééééééééé..é.....98 

ʂʦʩʪʴ ɸ. ʄ. 

ʌʋʅʂʎʀʆʅɸʃʔʅʆ-ʉɽʄɸʅʊʀʏɽʉʂɸʗ ʀʅʊɽʈʇʈɽʊɸʎʀʗ  

ʍʋɼʆɾɽʉʊɺɽʅʅʆɻʆ ʊɽʂʉʊɸ ʄɽʊʆɼʆʄ ʀɿʆʊʆʇʀʁééééééééééééé101 

 

ʇɽɼɸɻʆɻʀʂɸ 

 

ɼʦʨʦʬʝʝʚʘ ɽ. ɻ. 

ʂ ɺʆʇʈʆʉʋ ʆ ʉʇɽʎʀɸʃʔʅʆʁ ʇʆɼɻʆʊʆɺʂɽ  

ɹʋɼʋʑɽɻʆ ʋʏʀʊɽʃʗ ʄɸʊɽʄɸʊʀʂʀ éééééééééééééééééé..éé104 

ʃʦʩʝʚ ɸ. ʉ. 

ʂʃɸʉʉʀʌʀʂɸʎʀʗ ʂʃʖʏɽɺʓʍ ʂʆʄʇɽʊɽʅʎʀʁ ɺ ʇʈʆʎɽʉʉɽ ʆɹʋʏɽʅʀʗééé106 

ʃʦʩʝʚ ɸ. ʉ., ʂʨʫʢʦʚʩʢʘʷ ɸ. ɺ. 

ɼʀɸʃʆɻ: ʂɸʂʆʁ ʆʅ ɼʆʃɾɽʅ ɹʓʊʔééééééééééééééééééééé.109 

 

ʇʉʀʍʆʃʆɻʀʗ 

 

ɾʫʨʘʚʣʝʚʘ ʅ. ɸ. 

ʎɽʅʅʆʉʊʅʓɽ ʆʈʀɽʅʊɸʎʀʀ ɺ ʉʊʈʋʂʊʋʈɽ  

ʋʇʈɸɺʃɽʅʏɽʉʂʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀéééééééééééééééééé.é.é..114 

ʆʚʩʷʥʥʠʢʦʚʘ ʊ. ʖ., ʊʘʡʩʘʝʚʘ ʉ. ɹ. 

ʂ ɺʆʇʈʆʉʋ ʆ ɺʃʀʗʅʀʀ ɸʃʔʊʈʋʀɿʄɸ ʅɸ ʌʆʈʄʀʈʆɺɸʅʀɽ  

ʕʄʆʎʀʆʅɸʃʔʅʆɻʆ ɺʓɻʆʈɸʅʀʗ ʋ ʄɽɼʀʎʀʅʉʂʀʍ ʈɸɹʆʊʅʀʂʆɺéééééé117
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ʆ ʇʈɽʆɹʈɸɿʆɺɸʅʀʀ ɻʀʃʔɹɽʈʊɸ  

ɼʃʗ ʆʇʀʉɸʅʀʗ ʋɿʂʆʇʆʃʆʉʅʓʍ ʇʈʆʉʆʉʆɺ 

 

ʂʠʪʘʝʚʘ ʆʣʴʛʘ ɻʝʥʥʘʜʴʝʚʥʘ 

 
ʄʦʩʢʦʚʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ, ʛ. ɹʝʣʦʨʝʮʢ, o_kit@mail.ru 

 

ʈʘʩʩʤʦʪʨʠʤ ʫʨʘʚʥʝʥʠʝ  

 

))(cos()())(A(t)cos(u(t) 0 ttAtt yjw =+= ,   (1) 

ʛʜʝ ʘʤʧʣʠʪʫʜʘ )(tA  ʠ ʬʘʟʘ )t(j  - ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʬʫʥʢʮʠʠ ʚʨʝʤʝʥʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ t)cos( 0w , 0w  - ʩʨʝʜʥʷʷ ʯʘʩʪʦʪʘ ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ, 

)(t)( 0 tt jwy +=  - ʧʦʣʥʘʷ ʬʘʟʘ ʢʦʣʝʙʘʥʠʷ. ɼʘʥʥʦʝ ʫʨʘʚʥʝʥʠʝ ʦʧʠʩʳʚʘʝʪ ʫʟʢʦʧʦʣʦʩʥʳʝ 

ʧʨʦʮʝʩʩʳ. 

 ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʝʦʨʠʠ ʢʦʣʝʙʘʥʠʡ, ʥʘ ʬʫʥʢʮʠʶ)(tA   ʥʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʢʘʢʠʭ-ʣʠʙʦ 

ʦʛʨʘʥʠʯʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʦʚʝʜʝʥʠʷ ʬʫʥʢʮʠʠ)(tA  ʚʳʨʘʞʝʥʠʝ (1) 

ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʨʦʮʝʩʩʳ. ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʵʪʦ 

ʧʦʣʦʞʝʥʠʝ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʯʘʣʴʥʘʷ ʬʘʟʘ ʧʦʩʪʦʷʥʥʘ ʠ ʨʘʚʥʘ ʥʫʣʶ.  ɽʩʣʠ 

0)( ²tA , ʪʦ ʚʳʨʘʞʝʥʠʝ (1) ʦʧʠʩʳʚʘʝʪ ʘʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʦʝ ʢʦʣʝʙʘʥʠʝ, ʪʘʢ 

ʢʘʢ  ʬʫʥʢʮʠʷ  )(tA  ʠʤʝʝʪ ʧʦʩʪʦʷʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪʦ ʚʩʝʛʜʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʫʱʝʝ 

ʢʦʣʝʙʘʥʠʝ ʠ ʜʚʝ ʙʦʢʦʚʳʭ ʧʦʣʦʩʳ. 

ɽʩʣʠ )(tA  ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʨʝʤʝʥʠ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ, ʪʦ ʚʳʨʘʞʝʥʠʝ (1) ʦʧʠʩʳʚʘʝʪ ʩʠʛʥʘʣ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʘʤʧʣʠʪʫʜʥʦ-ʤʦʜʫʣʠʨʦʚʘʥʥʦʛʦ 

ʢʦʣʝʙʘʥʠʷ ʩ ʧʨʦʜʘʚʣʝʥʥʦʡ ʥʝʩʫʱʝʡ ʠʣʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʠʛʥʘʣʘ ʙʠʝʥʠʡ. ʆʩʦʙʝʥʥʦʩʪʴʶ 

ʫʢʘʟʘʥʥʳʭ ʩʠʛʥʘʣʦʚ  ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ )(tA  ʥʫʣʝʚʦʛʦ ʫʨʦʚʥʷ ʬʘʟʘ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʢʘʯʢʦʤ ʠʟʤʝʥʷʝʪʩʷ ʥʘ ˊ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʥʘʷ ʬʘʟʘ 

ʢʚʘʟʠʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʢʦʣʝʙʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʩʣʝʜʫʶʱʝʤ 

ʚʠʜʝ  pjwy ++= )(t)( 0 tt  [2], [3]. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʧʠʩʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʦʛʠʙʘʶʱʝʡ ʠ ʬʘʟʳ ʚ ʩʣʫʯʘʝ 0)( ¢tA . 

ʉʣʝʜʫʷ [1], ʚʝʱʝʩʪʚʝʥʥʦʤʫ ʩʣʫʯʘʡʥʦʤʫ ʧʨʦʮʝʩʩʫ  ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʢʦʤʧʣʝʢʩʥʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ  ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

)()()( tujtutZ +=# ,     (2) 

ʛʜʝ (t)u  - ʩʦʧʨʷʞʝʥʥʳʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ, ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʳ ʩ 

ʨʝʘʣʠʟʘʮʠʷʤʠ ʧʨʦʮʝʩʩʘ )(tu  ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ɻʠʣʴʙʝʨʪʘ 
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ɼʣʷ ʦʛʠʙʘʶʱʝʡ)(tA  ʠ ʬʘʟʳ )t(y  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ: 
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 ʇʨʦʮʝʩʩʳ  ʠ )(tu  ʚ ʩʦʚʧʘʜʘʶʱʠʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʥʝʢʦʨʝʣʣʠʨʦʚʘʥʳ ʠ ʷʚʣʷʶʪʩʷ 

ʥʦʨʤʘʣʴʥʳʤʠ. ʇʦʵʪʦʤʫ ʩʦʚʤʝʩʪʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ  ʧʨʦʮʝʩʩʦʚ  ʠ )(tu  ʨʘʚʥʘ 

ʧʨʦʠʟʚʝʜʝʥʠʶ ʠʭ ʦʜʥʦʤʝʨʥʳʭ ʧʣʦʪʥʦʩʪʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ  ʠʤʝʝʪ ʚʠʜ 

2

22

2

22

1
)()(),( s

ps

uu

uuuu eupupuup

+
-

== .    (5) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʛʠʙʘʶʱʝʡ ʠ ʬʘʟʳ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʡʪʠ ʚ 

ʚʳʨʘʞʝʥʠʠ ʦʪ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (uu, ) ʢ (j,A )  ʧʦ ʬʦʨʤʫʣʝ  

JAuAupA uu Ö= )),(),,(()(pA jjjj , 

ʛʜʝ J - ʷʢʦʙʠʘʥ ʧʝʨʝʭʦʜʘ. 
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ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʪʝʭʥʠʢʝ, ʜʦʮʝʥʪ ɻ. ʄ. ɸʣʣʘʭʚʝʨʜʠʝʚʘ  

ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʧʦ ʪʝʭʥʠʢʝ ɺ. ʍ.ʄʘʭʤʫʜʦʚʘ 
ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ɻʷʥʜʞʘ, ɸʟʝʨʙʘʡʜʞʘʥ 

 

ɼʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʪʝʧʣʘ ʥʘ ʧʘʩʪʝʨʠʟʫʝʤʦʝ ʤʦʣʦʢʦ ʚ 

ʪʨʫʙʯʘʪʦʤ ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʪʦʨʝ ʦʩʦʙʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦ 

ʩʦʙʨʘʥʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʘʪʨʫʙʢʦʚ- ʵʣʝʢʪʨʦʜʦʚ ʩ ʧʦʤʦʱʴʶ ʠʟʦʣʷʮʠʦʥʥʳʭ ʬʠʛʫʨʥʳʭ 

ʤʫʬʪ. ɼʘʥʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʩʨʝʜʳ. ʀʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʠʩʯʝʟʘʝʪ ʧʨʠ ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʮʠʠ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʩʪʝʨʠʟʘʮʠʷ, ʤʦʣʦʢʦ, ʬʠʛʫʨʥʘʷ ʤʫʬʪʘ, ʤʠʢʨʦʦʨʛʘʥʠʟʤ, 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʥʘʛʨʝʚʘʪʝʣʴ, ʪʝʧʣʦʦʪʜʘʯʘ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʪʝʧʣʦʦʙʤʝʥ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʛʨʝʚʘ, ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ, ʧʘʩʪʝʨʠʟʘʪʦʨ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʚʦʟʜʝʡʩʪʚʠʷ. 

 

We give a theoretical analysis of the effects of heat on the milk in a tubular electro 

pasteurizetion  special design consisting of a zigzag 

collected  metal  nozzle  electrodes  with insulating shaped sleeves. Given the 

differential  equation of thermal conductivity of microorganisms. Developed the relationship 

between temperature and ambient  microorganisms.  Investigations revealed that the application 

of thermal insulating effect of electric current on microorganisms disappear 

when electrical pasteurization. 

Keywords: pasteurization, milk, curly muff, microorganism, thermal 

conductivity,  heater, heat, electric current, heat transfer, temperature, surface  heating, the heating 

rate, pasteurizer, the duration of exposure. 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʛʦ ʥʘ ʬʝʨʤʘʭ ʬʝʨʤʝʨʩʢʠʭ 

ʭʦʟʷʡʩʪʚ ʤʦʣʦʢʘ ʥʝʦʙʭʦʜʠʤʘ ʠʭ ʧʘʩʪʝʨʠʟʘʮʠʷ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ, ʤʘʣʦ ʵʥʝʨʛʦ ʠ 

ʢʘʧʠʪʘʣʦʝʤʢʠʭ ʫʩʪʘʥʦʚʢʘʭ. ʇʦʵʪʦʤʫ ʫ ʥʘʩ ʠ ʟʘʨʫʙʝʞʦʤ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʩʧʦʩʦʙʳ 

ʠ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʧʘʩʪʝʨʠʟʘʮʠʠ ʤʦʣʦʢʘ. ʋʯʠʪʳʚʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘʜʘʯʠ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʮʠʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʪʨʫʙʯʘʪʦʛʦ ʪʠʧʘ [1].  

ʎʝʣʴ ʨʘʙʦʪʳ:  ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ 

ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʪʦʨʝ ʤʦʣʦʢʘ ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʇʘʩʪʝʨʠʟʘʪʦʨ ʚʢʣʶʯʘʝʪ ʧʝʨʚʠʯʥʫʶ ʠ ʚʪʦʨʠʯʥʫʶ ʟʦʥʫ ʪʨʫʙʢʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʬʠʛʫʨʥʳʭ 

ʠ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʫʬʪ, ʚʧʫʩʢʥʦʡ ʠ ʚʳʧʫʩʢʥʦʡ ʢʨʘʥʳ. ʊʨʫʙʢʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʨʘʟʦʚʘʥʳ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʧʨʷʤʳʭ ʧʘʪʨʫʙʢʦʚ ʠʟ ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ, ʩʦʙʨʘʥʥʳʭ ʟʠʛʟʘʛʦʦʙʨʘʟʥʦ ʩ ʧʦʤʦʱʴʶ 

ʬʠʛʫʨʥʳʭ ʠ ʠʟʦʣʷʮʠʦʥʥʳʭ ʤʫʬʪ, ʠʤʝʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʣʝʛʢʦʡ ʩʙʦʨʢʠ ʠ ʨʘʟʙʦʨʢʠ, ʧʨʠʯʝʤ 

ʧʝʨʚʠʯʥʘʷ ʠ ʚʪʦʨʠʯʥʘʷ ʟʦʥʘ ʩʪʳʢʫʶʪʩʷ ʠʟʦʣʷʮʠʦʥʥʦʡ ʤʫʬʪʦʡ, ʯʝʨʝʜʫʶʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʦʪʦʢʘ ʤʦʣʦʢʘ, ʩʦʝʜʠʥʷʶʪʩʷ ʨʘʟʥʳʤʠ ʢʣʝʤʤʘʤʠ ʠʩʪʦʯʥʠʢʘ ʪʦʢʘ.  

ʄʝʪʦʜʠʢʘ ʨʘʙʦʪʳ: ʊʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʫʢʘʟʘʥʥʳʭ ʥʘʛʨʝʚʘʪʝʣʝʡ.  

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʙʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʥʘʛʨʝʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ ʠʤʝʝʪ ʬʦʨʤʫ ʮʠʣʠʥʜʨʘ, 

ʧʨʠ ʵʪʦʤ ʙʫʜʝʤ ʧʨʝʥʝʙʨʝʛʘʪʴ ʚʣʠʷʥʠʝʤ ʪʝʧʣʦʦʪʜʘʯʠ ʧʦ ʢʨʘʷʤ ʠ ʧʨʠʤʝʤ ʢʦʵʬʬʠʮʠʝʥʪ 
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ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʝʟʘʚʠʩʷʱʠʤ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ.  

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ 

0=+
¯

+
¯

ɚ

Q

dr

dt

2

1

dr

td
2

2

,       (1) 

ʛʜʝ t -̄ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

r- ʨʘʜʠʫʩ ʥʘʛʨʝʚʘʝʤʦʡ ʩʬʝʨʳ; 

Q- ʢʦʣʠʯʝʩʪʚʦ ʪʝʧʣʘ ʚ ʝʜʠʥʠʮʝ ʦʙʲʝʤʘ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ; 

l- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 

ʇʦʩʣʝ ʜʚʦʡʥʦʛʦ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʜʣʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘʝʤʦʡ ʩʬʝʨʳ ¯

rt ʚ ʣʶʙʦʤ ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʦʩʠ ʦʙʨʘʟʮʘ, ʧʦʣʫʯʘʝʤ ʚʳʨʘʞʝʥʠʝ 

ʩʣʝʜʫʶʱʝʛʦ ʚʠʜʘ: 

ö
ö
÷

õ
æ
æ
ç

å
+-+=¯¯

Ŭr

2ɚ

r

r
1

4ɚ

Qr
tt

0

2

0

22

0
cr ;              (2) 

ö
ö
÷

õ
æ
æ
ç

å
++=¯¯

Ŭr

2ɚ
1

4ɚ

Qr
tt

0

2

0
c0 ;              (3) 

4ɚ

Qr
tt

2

0r =-=D ¯¯¯

rt ,                   (4) 

ʛʜʝ ¯0t - ʥʘʯʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

¯

ct - ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ; 

a- ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʦʪʜʘʯʠ. 

2

0

2060 r, d
l

r
=

4ɚ

Qr2

,                        (5) 

ʛʜʝ r- ʫʜʝʣʴʥʦʝ ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʝ; 

d- ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʦʩʠ ʦʙʨʘʟʮʘ 

ö
ö
÷

õ
æ
æ
ç

å
++=¯¯

Ŭr

2ɚ
1rŭ

ɚ

ɟ
0,06tt

0

2

c0

2

0 .                (6) 

ʅʘʭʦʜʠʤ ʟʥʘʯʝʥʠʝ ʢʚʘʜʨʘʪʘ ʧʣʦʪʥʦʩʪʠ ʪʦʢʘ: 

( )

öö
÷

õ
ææ
ç

å

a

l
+r

-l
=d

¯¯

2

0

2

0

02

2
1060

r
r,

tt c .                           (7) 

ɽʩʣʠ ʪʝʧʣʦʦʙʨʘʟʦʚʘʥʠʝ ʩʦʩʨʝʜʦʪʦʯʠʚʘʝʪʩʷ ʚ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʭ ʤʦʣʦʢʘ ʠ ʢʨʦʤʝ ʪʦʛʦ, 

ʧʨʦʠʩʭʦʜʠʪ ʪʝʧʣʦʦʙʤʝʥ ʤʝʞʜʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʪʦ ʵʪʠ 

±ʥʘʛʨʝʚʘʪʝʣʠ± ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʥʝʢʦʪʦʨʦʡ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʬʝʨʦʡ ʩ ʜʠʘʤʝʪʨʦʤ, ʨʘʚʥʳʤ 

ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʤʫ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʟʘʤʝʥʠʤ 

ʧʦʣʳʡ ʩʬʝʨʠʯʝʩʢʠʡ ʥʘʛʨʝʚʘʪʝʣʴ ʜʚʫʤʷ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʥʘʛʨʝʚʘʶʱʠʤʠʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʪʘʢʞʝ ʧʨʠʨʘʚʥʷʝʤ ʢ ʧʝʨʝʜʥʝʤʫ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʤʠʢʨʦʦʨʛʘ-

ʥʠʟʤʘʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚʦʟʨʘʩʪʘʝʪ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ v1 ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʀʟʚʝʩʪʥʦʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʨʝʰʝʥʠʝ: 
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0        (8) 

ʛʜʝ t -̄ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t ʚ ʪʦʯʢʝ, ʦʪʩʪʦʷʱʝʡ ʥʘ ʭ 

ʦʪ ʦʜʥʦʡ ʠʟ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

a- ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʠʤʦʩʪʴ; 

f(x)- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʣʘʩʪʠʥʝ ʧʨʠ t=0; 

j1(t) ʠ j2(t)- ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʦʙʝʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ 

ʧʣʘʩʪʠʥʳ; 

  x ʠ l- ʧʝʨʝʤʝʥʥʳʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ, n=1, 2, 3, é 

ʇʦʣʦʛʘʷ  f(x)=0 

() () ŰvtŰŰ 1max21 ==j=j ¯ , 

ʧʦʣʫʯʠʤ  
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( ) ( ) ( )
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ü
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× Ű
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p
,    (9) 

ʛʜʝ m=0, 1, 2, 3, é 

v1- ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ. 

ʉʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʩʨʝʜʳ 

( ) ( )
( )ääñ

×
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×
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=¯=
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ʛʜʝ ( )212m
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ʀʟ ʪʝʦʨʠʠ ʨʷʜʦʚ ʌʫʨʴʝ [2] ʩʣʝʜʫʝʪ: 
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12m
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.                      (11) 

ʆʯʝʚʠʜʥʦ, 
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0
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¢-
+

-
×

ä .                      (12) 

ɿʘʤʝʥʷʷ ʙʝʩʢʦʥʝʯʥʳʝ ʩʫʤʤʳ ʚ ʫʨʘʚʥʝʥʠʠ (10) ʠ ʚʳʯʠʪʘʷ ʟʥʘʯʝʥʠʝ ¯

ʩʨt  ʠʟ ¯maxt  ʧʦʣʫʯʘʝʤ 

4

2

1
ʩʨmax
Ŭˊ

lv
tt ¢-¯¯

.                      (13) 

ʕʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ ʤʝʞʜʫ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘ (¯

maxt ) ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʨʝʜʳ ¯

ʩʨt . 

ʅʘ ʧʨʘʢʪʠʢʝ ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ ʤʦʣʦʢʘ ʧʨʠ ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʮʠʠ ʚ ʧʘʩʪʝʨʠʟʘʪʦʨʘʭ 

ʧʨʷʤʦʛʦ ʜʝʡʩʪʚʠʷ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʦʙʳʯʥʦ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 15ʉ̄ ʚ ʩʝʢʫʥʜʫ, ʘ ʪʘʢ ʢʘʢ ʙʦʣʴʰʫʶ 

ʩʢʦʨʦʩʪʴ ʥʘʛʨʝʚʘ ʠʤʝʝʪ ʚʦʜʷʥʘʷ ʬʘʟʘ ʤʦʣʦʢʘ, ʪʦ ʦʧʨʝʜʝʣʷʷ ʧʦ ʵʪʠʤ ʬʦʨʤʫʣʘʤ (2) ʠ (13) 

ʚʦʟʤʦʞʥʳʝ ʚʝʣʠʯʠʥʳ ʧʝʨʝʧʘʜʘ ʪʝʤʧʝʨʘʪʫʨ ʤʳ ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ ʚ 

ʤʠʢʨʦʦʙʲʝʤʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʝʩʷʪʦʡ ʯʘʩʪʠ ʛʨʘʜʫʩʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʯʠʥʫ ʧʦʥʠʞʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʘʥʠʮ ʧʨʠ ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʮʠʠ ʚ ʵʣʝʢʪʨʦʪʝʧʣʦʚʳʭ ʧʘʩʪʝʨʠʟʘʪʦʨʘʭ ʧʨʷʤʦʛʦ 

ʜʝʡʩʪʚʠʷ ʥʫʞʥʦ ʠʩʢʘʪʴ ʚ ʩʚʦʡʩʪʚʘʭ ʩʘʤʦʛʦ ʤʦʣʦʢʘ. 

 ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ, ʚ ʞʠʚʦʡ ʢʣʝʪʢʝ, 

ʦʯʝʚʠʜʥʦ, ʥʘʛʨʝʚʘʝʪ ʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʘ ʧʦʵʪʦʤʫ ʪʝʧʣʦʟʘʱʠʪʥʦʝ ʜʝʡʩʪʚʠʝ ʥʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʤʦʣʦʢʘ ʩʦ ʩʪʦʨʦʥʳ ʢʘʟʝʠʥʘ, ʢʦʘʛʫʣʠʨʦʚʘʥʥʦʛʦ ʘʣʴʙʫʤʠʥʘ ʠ ʞʠʨʘ 

ʥʘʙʣʶʜʘʶʱʝʝʩʷ ʚ ʦʙʳʯʥʦʡ ʧʘʩʪʝʨʠʟʘʮʠʠ, ʠʩʯʝʟʘʝʪ ʧʨʠ ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʮʠʠ. ʇʦʵʪʦʤʫ, ʝʩʣʠ 
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ʧʨʠ ʧʘʩʪʝʨʠʟʘʮʠʠ ʠʤʝʝʤ 
¯¯=ʧʤ tt ,                        (14) 

ʛʜʝ ¯ʤt - ʪʝʤʧʝʨʘʪʫʨʘ ʤʦʣʦʢʘ; 
¯

ʧt - ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʩʪʝʨʠʟʘʮʠʠ, 

ʪʦ ʧʨʠ  ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʮʠʠ ʙʫʜʝʤ ʠʤʝʪʴ 
¯¯¯¯ -=-= ʟʤʟʧʵʧ ttttt ,                (15) 

ʛʜʝ ¯ʵʧt - ʪʝʤʧʝʨʘʪʫʨʘ ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʮʠʠ; 

¯

ʟt - ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʱʠʪʥʦʛʦ ʜʝʡʩʪʚʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʠ ʜʣʠʪʝʣʴʥʦʩʪʴʶ 

ʚʦʟʜʝʡʩʪʚʠʷ. ʉʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩ ʦʙʳʯʥʦʡ ʧʘʩʪʝʨʠʟʘʮʠʝʡ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʘʩʪʝʨʠʟʘʮʠʠ 60ʉ̄ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʫ ʦʙʳʯʥʦʡ- 3090 ʩ, ʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ- 174 ʩ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 65ʉ̄ ʫ ʦʙʳʯʥʦʡ- 175 ʩ, ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ- 10 

ʩ; ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 75ʉ̄, ʫ ʦʙʳʯʥʦʡ- 1,4 ʩ, ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ- 0,07 ʩ; ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

80̄ʉ ʫ ʦʙʳʯʥʦʡ- 0,55 ʩ, ʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ- 0,03 ʩ. 

ɺʳʚʦʜʳ: ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤ ʵʣʝʢʪʨʦʧʘʩʪʝʨʠʟʘʪʦʨʝ ʤʦʣʦʢʦ ʧʦʩʪʦʷʥʥʦ ʠʩʪʝʢʘʝʪ 

ʩʚʝʨʭʫ ʚʥʠʟ ʠ ʚʚʠʜʫ ʵʪʦʛʦ ʫʤʝʥʴʰʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʚʥʫʪʨʝʥʥʝʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙ ʤʦʣʦʯʥʦʛʦ ʢʘʤʥʷ. ʃʝʛʢʦʩʪʴ ʩʙʦʨʢʠ ʠ ʨʘʟʙʦʨʢʠ ʧʘʩʪʝʨʠʟʘʮʠʦʥʥʳʭ ʪʨʫʙ 

ʦʙʣʝʛʯʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʯʠʩʪʢʝ ʨʘʙʦʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʥʘʛʨʝʚʘ. ɺʩʝ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʘʩʪʝʨʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʬʝʨʤʝʨʩʢʦ-ʢʨʝʩʪʷʥʩʢʠʭ ʭʦʟʷʡʩʪʚ.   
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ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʧʦ ʧʦʥʷʪʠʶ çʜʘʚʣʝʥʠʝè ʚ 

ʛʠʜʨʦʜʠʥʘʤʠʢʝ. ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʘʞʝʪʩʷ, ʯʪʦ ʵʪʦ ʧʨʦʩʪʦʝ ʧʦʥʷʪʠʝ (ʦʧʨʝʜʝʣʝʥʠʝ), ʦʜʥʘʢʦ 

ʦʥʦ ʧʨʦʰʣʦ ʦʧʨʝʜʝʣʝʥʥʦʝ ʠʩʪʦʨʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʯʪʦ ʠ ʧʦʢʘʟʘʥʦ ʚ ʥʘʩʪʦʷʱʠʡ ʨʘʙʦʪʝ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʝ ʚ ʛʠʜʨʦʩʪʘʪʠʢʝ [1] ʩʣʝʜʫʶʱʝʝ: ʦʪʥʦʰʝʥʠʝ ʩʠʣʳ ЎὊ, ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ 
ʧʣʦʱʘʜʢʫ, ʢ ʚʝʣʠʯʠʥʝ ʩʦʤʦʡ ʧʣʦʱʘʜʢʠ ȹɤ ʥʘʟʳʚʘʝʪʩʷ ʩʨʝʜʥʠʤ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ ʜʘʚʣʝʥʠʝʤ 

 ὴʩʨ=
ЎὊ

ȹɤ
            (1) 

 ʇʨʝʜʝʣ ʦʪʥʦʰʝʥʠʷ   ὴʩʨ ʧʨʠ ʩʪʷʛʠʚʘʥʠʠ ȹɤ ʢ ʥʫʣʶ ʚʦʢʨʫʛ ʪʦʯʢʠ çʉè ʥʘʟʳʚʘʝʪʩʷ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ  ʜʘʚʣʝʥʠʝʤ  ʚ ʪʦʯʢʝ ʉ.  



˟̖̘̆̎̉̆̒̋̉̆ ̎́̔̋̉ 
 

10 
 

ὴὧ= limЎO 0
ЎὊ

ῳ
          (2) 

ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʫ ʚʥʫʪʨʝʥʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʞʘʪʠʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ ʠ ʦʙʣʘʜʘʝʪ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ : 

1. ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ  ʜʘʚʣʝʥʠʝ ʚʩʝʛʜʘ ʥʦʨʤʘʣʴʥʦ ʢ ʧʣʦʱʘʜʢʝ, ʚʦʩʧʨʠʥʠʤʘʶʱʝʡ 

ʜʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʠ. 

2. ɻʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʞʠʜʢʦʩʪʠ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 

ʦʜʠʥʘʢʦʚʦ. 

ɺ ʨʘʙʦʪʝ [2] ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʚʣʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝʚ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʥʟʦʨʦʤ ʚʪʦʨʦʛʦ ʨʘʥʛʘ [3] ʠ ʥʝ ʦʙʨʘʟʫʝʪ ʚʝʢʪʦʨʥʦʛʦ ʧʦʣʷ. ʆʙʦʟʥʘʯʠʤ ʝʛʦ 

ʙʫʢʚʦʡ çʈè ʠ ʥʘʟʦʚʝʤ ʪʝʥʟʦʨʦʤ ʥʘʧʨʷʞʝʥʠʡ. ʊʦʛʜʘ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ: 

    ὴὲ= ὲϽὖ ,           (3) 

ʛʜʝ  ʈ=

ὴὼὼ ὴώὼ ὴᾀὼ
ὴὼώ ὴώώ ὴᾀώ
ὴὼᾀ ὴώᾀ ὴᾀᾀ

   - ʪʘʙʣʠʮʘ ʠʟ ʜʝʚʷʪʠ ʢʦʤʧʦʥʝʥʪʦʚ 

 

ɺʝʣʠʯʠʥʳ  ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʠ ʠʥʜʝʢʩʘʤʠ  ὴὼὼ,  ὴώώ,  ὴᾀᾀ ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʧʨʦʝʢʮʠʠ 

ʚʝʢʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ  ὴὼ  ,  ὴώ   ,  ὴᾀ  ʥʘ ʥʦʨʤʘʣʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʣʦʱʘʜʢʘʤ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʢ ʦʩʷʤ 0x, 0y, 0z  ʥʘʟʳʚʘʶʪ ʥʦʨʤʘʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ, ʘ ʧʨʦʝʢʮʠʠ ὴὼώ, 

ὴώᾀ, ὴᾀὼ, ʥʘ ʦʩʠ, ʣʝʞʘʱʠʝ ʚ ʧʣʦʩʢʦʩʪʷʭ ʧʣʦʱʘʜʢʠ - ʢʘʩʘʪʝʣʴʥʳʤʠ ʥʘʧʨʷʞʝʥʠʷʤʠ. 

ʇʨʠ ʵʪʦʤ ʩʧʨʘʚʝʜʣʠʚʦ ʩʦʦʪʥʦʰʝʥʠʝ: 
ὴὲὼ= ὲὼὴὼὼ+ ὲώὴώὼ+ὲᾀὴᾀὼ
ὴὲώ= ὲὼὴὼώ+ ὲώὴώώ+ὲᾀὴᾀώ
ὴὲᾀ= ὲὼὴὼᾀ+ ὲώὴώᾀ+ὲᾀὴᾀᾀ

   ,    (4)  

ʛʜʝ nx, ny, nz - ʥʘʧʨʘʚʣʷʶʱʠʝ  ʥʦʨʤʘʣʠ  ʧʨʦʠʟʚʦʣʴʥʦʡ  ʧʣʦʱʘʜʢʠ ʚ ʞʠʜʢʦʩʪʠ; 

ὲ= Ὥὲὼ+ Ὦὲώ+ Ὧὲᾀ       (5) 

 ὲ  - ʥʦʨʤʘʣʴ ʢ  ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʣʦʱʘʜʢʝ. 

 ʀʟʤʝʥʷʷ ʥʘʧʨʘʚʣʝʥʠʝ ʧʣʦʱʘʜʢʠ ç ὲè  ʠʟʤʝʥʷʪʩʷ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ  ὴὲὼ , ὴὲᾀ , ὴὲᾀ . 
ʀʟ ʫʨʘʚʥʝʥʠʡ  (3)ʠ (4) ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʩʨʝʜʳ ʠʤʝʝʪʩʷ ʙʝʩʯʠʩʣʝʥʥʦʝ 

ʤʥʦʞʝʩʪʚʦ ʚʝʢʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ  ὴὲ , ʟʘʚʠʩʷʱʠʭ ʦʪ ʚʝʢʪʦʨʘ ʥʘʢʣʦʥʘ ʧʣʦʱʘʜʢʠ ʚ ʵʪʦʡ ʜʘʥʥʦʡ 
ʪʦʯʢʝ,  ʥʦ ʪʦʣʴʢʦ ʦʜʠʥ ʪʝʥʟʦʨ ʈ, ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʩʨʝʜʳ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ. 

ʆʪʜʝʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʈ, ʦʙʨʘʟʫʶʱʠʝ  ʪʘʙʣʠʮʫ (3), ʟʘʚʠʩʷʪ ʦʪ ʚʳʙʦʨʘ  ʥʘʧʨʘʚʣʝʥʠʡ 

ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ, ʥʦ  ʪʝʥʟʦʨ  ʚ ʮʝʣʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʠʟʠʯʝʩʢʫʶ ʚʝʣʠʯʠʥʫ, ʚʳʨʘʞʘʶʱʫʶ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʩʪʠ ʠʣʠ ʛʘʟʘ ï ʠʭ ʥʘʧʨʷʞʝʥʥʦʩʪʠ,  ʠ ʥʝ ʟʘʚʠʩʠʪ, ʢʦʥʝʯʥʦ, ʦʪ 

ʚʳʙʦʨʘ ʥʘʧʨʘʚʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ. 

ʊʝʥʟʦʨ  ʥʘʧʨʷʞʝʥʠʡ ʈ ʦʙʨʘʟʫʝʪ ʧʦʣʝ. ɺ ʨʘʙʦʪʝ[2] ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʠʟ ʜʝʚʷʪʠ  

ʢʦʤʧʦʥʝʥʪ  ʪʝʥʟʦʨʘ ʈ ʪʦʣʴʢʦ ʰʝʩʪʴ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʤʠ ʪʘʢ ʢʘʢ: 

ὴὼώ = ὴώὼ  , ὴώᾀ= ὴᾀώ,  ὴᾀὼ=  ὴὼᾀ ,       (6) 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ: 

ὖ=

ὖὼὼ ὖὼώ ὖὼᾀ
ὖώὼ ὖώώ ὖώᾀ
ὖᾀὼ ὖᾀώ ὖᾀᾀ

        (7) 

ʀʣʠ ʚ ʚʠʜʝ: 

ὖ=

ὖὼὼ †ὼώ †ὼᾀ
†ώὼ ὖώώ †ώᾀ
†ᾀὼ †ᾀώ ὖᾀᾀ

,      (8) 

ʛʜʝ ὖὼὼ,ὖώώ, ὖᾀᾀ ï ʥʦʨʤʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʦʨʤʘʣʴʥʦʝ 
ʩʦʩʪʦʷʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ʪʝʥʟʦʨʘ, ʘ †ώὼ,†ᾀὼ,†zy ï ʢʘʩʘʪʝʣʴʥʳʝ, ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʥʘʧʨʷʞʝʥʠʡ. 



˟̖̘̆̎̉̆̒̋̉̆ ̎́̔̋̉ 
 

11 
 

ʊʘʙʣʠʮʘ (8) ʧʦʣʥʦʩʪʴʶ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʥʘʧʨʷʞʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚ ʪʦʯʢʝ. 

ɼʣʷ ʛʠʜʨʦʩʪʘʪʠʢʠ ʩʣʝʜʫʝʪ 

 †ώὼ=†ᾀὼ=†ᾀώ=0   ʠ    ὖὼὼ=ὖώώ= ὖᾀᾀ=īὖ        (9)  

 ʠ ὖὲ= ὖὲ           (10) 

ɼʘʚʣʝʥʠʝ P ï ʥʘʟʳʚʘʶʪ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ. 

ʕʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ: 

ὖ=
ὖ 0 0

0 ὖ 0
0 0 ὖ

= ὖ
Ṷ 0 0
0 Ṷ 0
0 0 Ṷ

     (11) 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʣʠʥʝʡʥʳʤ ʠʥʚʘʨʠʘʥʪʦʤ ʪʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʙʫʜʝʪ ʩʫʤʤʘ ʪʨʝʭ 

ʥʦʨʤʘʣʴʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʪʨʝʤ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ  ʢʦʦʨʜʠʥʘʪʥʳʤ 

ʧʣʦʱʘʜʦʢ  ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʦʪʦʢʘ, ʪ.ʝ. ʚʝʣʠʯʠʥʘ [2]: 

ὖὼὼ+ὖώώ+ὖᾀᾀ=ὖ11+ὖ22+ὖ33=3b            (12) 

b- ʧʦʩʪʦʷʥʥʘʷ; 

ʀʟ (12): ὦ=
1

3
ὖ11 + ὖ22 + ὖ33       (13) 

P11, P22,  P33 ï ʚʚʝʜʝʥʳ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʚ ʢʘʯʝʩʪʚʝ ʢʦʦʨʜʠʥʘʪʥʳʭ ʪʦʯʝʢ ʤʦʛʫʪ ʙʳʪʴ 

ʚʳʙʨʘʥʳ ʣʶʙʳʝ ʪʨʠ ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʣʦʱʘʜʠ. 

ʆʙʦʙʱʘʷ ʧʦʥʷʪʠʝ çʜʘʚʣʝʥʠʷè, ʚʚʝʜʝʥʥʦʝ  ʚ ʜʠʥʘʤʠʢʫ ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʩʦʛʣʘʩʥʦ 

ʩʠʩʪʝʤʝ ʨʘʚʝʥʩʪʚ ʈ11=ʈ22=ʈ33= - ʈ, ʧʨʠʤʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʝʡʰʝʛʦ ʜʦʧʫʱʝʥʠʷ ʪʦ, ʯʪʦ ʠ ʚ 

ʥʴʶʪʦʥʦʚʩʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʚʷʟʢʦʡ ʞʠʜʢʦʩʪʠ, ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʪʨʝʭ ʥʦʨʤʘʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʣʦʞʝʥʥʳʭ ʢ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʧʣʦʱʘʜʷʤ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʩʨʝʜʳ, 

ʚʟʷʪʦʝ ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʘʚʣʝʥʠʝ ʚ ʵʪʦʡ ʪʦʯʢʝ: 

ī13ὖ11+ὖ22+ὖ         (14) 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʧʨʠʥʷʪʦʡ ʛʠʧʦʪʝʟʳ (14) ʦʧʨʘʚʜʳʚʘʝʪʩʷ  ʧʨʘʢʪʠʢʦʡ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʥʴʶʪʦʥʦʚʩʢʦʡ ʚʷʟʢʦʡ ʥʝʩʞʠʤʘʝʤʦʡ ʞʠʜʢʦʩʪʠ. 

ɺʳʰʝ ʧʨʠʚʝʜʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʜʚʠʞʝʥʠʷ ʦʭʣʘʞʜʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʠʟ ʢʘʤʝʨ ʭʦʣʦʜʠʣʴʥʦʛʦ ʰʢʘʬʘ ʧʨʠ ʦʪʢʨʳʚʘʥʠʠ ʝʛʦ ʜʚʝʨʝʡ 

[4,5] 

 

ɺʳʚʦʜʳ: 

1. ʇʦʥʷʪʠʝ ʜʘʚʣʝʥʠʷ ʥʝ ʜʦʛʤʘ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʩ ʨʘʟʚʠʪʠʝʤ ʥʘʫʢʠ çʄʝʭʘʥʠʢʘ ʞʠʜʢʦʩʪʠ ʠ 

ʛʘʟʘè, ʥʦ ʚ ʨʘʤʢʘʭ ʥʴʶʪʦʥʦʚʩʢʦʡ ʤʦʜʝʣʠ ʥʘʧʨʷʞʝʥʠʡ ï ʵʪʦ ʧʦʥʷʪʠʝ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ 

ʦʜʥʦʟʥʘʯʥʦ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʘʢʪʠʢʦʡ ʠ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʝʦʨʠʠ ʛʠʜʨʦʛʘʟʦʜʠʥʘʤʠʢʠ. 
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ʊʈɸʅʉʇʆʈʊʅʆ-ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʍ ʄɸʐʀʅ 

ʇʈʀʄɽʅɽʅʀɽʄ ʇʃɽʅʆʏʅʓʍ ʕʃɽʂʊʈʆʅɸɻʈɽɺɸʊɽʃɽʁ 

 

ʂʫʨʳʣʝʚ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʈʳʣʷʢʠʥ ɽʚʛʝʥʠʡ ɻʝʥʥʘʜʴʝʚʠʯ 

 
ʌɻɹʆʋ ɺʇʆ ʇɻʋɸʉ, ʛ. ʇʝʥʟʘ, ʈʦʩʩʠʷ, triplan1979@mail.ru 

 

ʕʢʦʥʦʤʠʯʥʘʷ ʨʘʙʦʪʘ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ 

ʨʘʮʠʦʥʘʣʴʥʦʤ ʪʝʧʣʦʚʦʤ ʨʝʞʠʤʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʘʰʠʥʳ ʥʝ 

ʠʤʝʶʪ ʩʠʩʪʝʤʳ ʧʦʜʦʛʨʝʚʘ ʤʘʩʣʘ ʚ ʛʠʜʨʦʘʛʨʝʛʘʪʘʭ. ɽʝ ʦʪʩʫʪʩʪʚʠʝ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ. 

ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ (96...97% ʧʣʦʱʘʜʠ) ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ Ñ20Áʉ, ʧʨʠʯʝʤ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʤʠʥʫʩ 20Áʉ ʩʚʳʰʝ ʯʝʪʳʨʝʭ ʤʝʩʷʮʝʚ ʚ ʛʦʜʫ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ 65% ʧʘʨʢʘ ʤʘʰʠʥ. ʆʙʲʝʤ 

ʟʠʤʥʠʭ ʨʘʙʦʪ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʜʦ 30% ʦʪ ʚʩʝʛʦ ʦʙʲʝʤʘ ʨʘʙʦʪ [1]. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʫʭʫʜʰʘʶʱʠʤʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʘʰʠʥ ʚ 

ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ [2]: 

- ʦʪʩʫʪʩʪʚʠʝ ʫʩʪʨʦʡʩʪʚ ʧʦʜʦʛʨʝʚʘ ʤʘʩʣʘ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʩʦʚʨʝʤʝʥʥʳʭ 
ʤʘʰʠʥ; 

- ʚʳʩʦʢʘʷ ʚʷʟʢʦʩʪʴ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʨʘʙʦʪʳ, ʦʧʨʝʜʝʣʷʶʱʘʷ 

ʫʭʫʜʰʝʥʠʝ ʧʫʩʢʦʚʳʭ ʢʘʯʝʩʪʚ ʛʠʜʨʦʥʘʩʦʩʦʚ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ ʨʝʞʠʤʘ ʩʤʘʟʢʠ ʫʟʣʦʚ ʠ 

ʤʝʭʘʥʠʟʤʦʚ; 

- ʙʦʣʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʘʤʦʨʘʟʦʛʨʝʚʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʜʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ; 

- ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʛʠʜʨʦʩʠʩʪʝʤʳ. 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʦʙʦʙʱʝʥʠʝ ʦʧʳʪʘ, ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʦʛʨʝʚʘ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ 

ʠʤʝʶʪ ʢʘʢ ʩʚʦʠ ʧʨʝʠʤʫʱʝʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʛʠʜʨʦʩʠʩʪʝʤʳ ʧʣʝʥʦʯʥʳʝ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʠ (ʇʕʅ) [3]. ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʧʣʝʥʦʯʥʳʝ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʠ ʥʝ 

ʧʨʠʤʝʥʷʣʠ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʮʝʣʝʡ, ʘ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʘʥʠʯʠʚʘʣʦʩʴ ʣʠʰʴ ʦʙʦʛʨʝʚʦʤ 

ʧʦʤʝʱʝʥʠʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʧʨʠʛʦʪʦʚʣʝʥʠʝʤ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ ʢʦʨʤʦʚ 

[4]. 

ɺ ʫʩʪʨʦʡʩʪʚʘʭ ʩ ʇʕʅ ʨʝʟʠʩʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʚ ʚʠʜʝ ʩʧʣʦʰʥʦʡ ʪʦʥʢʦʡ ʧʣʝʥʢʠ ʠʣʠ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʫʟʦʨʘ ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʚʘʝʪ ʧʦʯʪʠ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʇʕʅ: ʥʝ ʩʞʠʛʘʶʪ ʢʠʩʣʦʨʦʜ; ʥʝ ʪʨʝʙʫʶʪ ʩʝʨʚʠʩʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ; ʧʨʦʩʪʘʷ ʠ ʥʘʜʝʞʥʘʷ; ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʭ ʦʪʚʦʜʘ; ʨʘʙʦʪʘʶʪ ʘʙʩʦʣʶʪʥʦ ʙʝʩʰʫʤʥʦ, ʥʝ ʚʳʜʝʣʷʷ ʥʠʢʘʢʠʭ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ; 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘʥʠʤʘʝʪ ʤʠʥʠʤʫʤ ʧʦʣʝʟʥʦʛʦ ʦʙʲʝʤʘ; ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʥʘʭʦʜʷʪʩʷ ʥʘ 

ʬʦʥʦʚʦʤ ʫʨʦʚʥʝ; ʙʳʩʪʨʳʡ ʥʘʛʨʝʚ; ʪʝʤʧʝʨʘʪʫʨʫ ʤʦʞʥʦ ʣʝʛʢʦ ʨʝʛʫʣʠʨʦʚʘʪʴ; ʥʠʟʢʦʝ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ. 

ʆʩʥʦʚʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʇʕʅ ʷʚʣʷʶʪʩʷ: ʧʦʜʣʦʞʢʘ, ʚʳʧʦʣʥʝʥʥʘʷ 

ʠʟ ʪʦʥʢʦʣʠʩʪʦʚʦʛʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʣʠ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʣʠʩʪʘ ʩ 

ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʦʥʥʳʤ ʧʦʢʨʳʪʠʝʤ; ʨʝʟʠʩʪʠʚʥʳʡ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ, 

ʚʳʧʦʣʥʝʥʥʳʡ ʚ ʚʠʜʝ ʪʦʥʢʦʡ ʩʧʣʦʰʥʦʡ ʠʣʠ ʫʟʦʨʯʘʪʦʡ ʧʣʝʥʢʠ; ʟʘʱʠʪʥʘʷ ʦʙʦʣʦʯʢʘ, 

ʚʳʧʦʣʥʝʥʥʘʷ ʚ ʚʠʜʝ ʪʦʥʢʦʩʣʦʡʥʦʡ ʛʘʟʦʥʝʧʨʦʥʠʮʘʝʤʦʡ ʠʟʦʣʷʮʠʠ; ʢʦʥʪʘʢʪʥʳʝ ʵʣʝʢʪʨʦʜʳ, 

ʢʦʪʦʨʳʝ ʯʝʨʝʟ ʪʦʢʦʧʦʜʚʦʜʳ ʧʦʜʩʦʝʜʠʥʷʶʪʩʷ ʢ ʩʝʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ [5]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʤʠ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ 

ʇʕʅ-ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʛʠʜʨʦʙʘʢʦʚ ʛʠʜʨʦʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʝʜʝʣʘʭ. 
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ʂʦʥʩʪʨʫʢʮʠʷ ʪʘʢʦʛʦ ʛʠʜʨʦʙʘʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1 [6]. ʆʥʘ ʩʦʜʝʨʞʠʪ 

ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʢʦʨʧʫʩ 1, ʥʘ ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʨʘʟʤʝʱʝʥ ʧʣʝʥʦʯʥʳʡ 

ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʪʦʥʢʦʩʣʦʡʥʦʛʦ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʧʦʢʨʳʪʠʷ 3 ʠ 

ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 2. ʉʚʝʨʭʫ ʥʘ ʥʘʛʨʝʚʘʪʝʣʴʥʦʤ ʵʣʝʤʝʥʪʝ ï ʛʝʨʤʝʪʠʟʠʨʫʶʱʘʷ 

ʩʪʝʢʣʦʵʤʘʣʴ 4, ʧʦʚʳʰʘʶʱʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʠ ʧʨʝʜʦʭʨʘʥʷʶʱʘʷ 

ʥʘʛʨʝʚʘʪʝʣʴ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʚʣʘʛʠ. ɻʠʜʨʦʙʘʢ ʩʥʘʙʞʝʥ ʪʦʢʦʧʨʦʚʦʜʷʱʠʤʠ ʵʣʝʢʪʨʦʜʘʤʠ 10 ʚ ʚʠʜʝ 

ʧʦʣʦʩʦʢ ʠʟ ʤʘʪʝʨʠʘʣʘ ʩ ʚʳʩʦʢʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ (ʣʘʪʫʥʴ) ʠ ʟʘʟʝʤʣʷʶʱʠʤ ʚʳʚʦʜʦʤ 9. 
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ʈʠʩʫʥʦʢ 1 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʛʠʜʨʦʙʘʢʘ ʩ ʇʕʅ-ʵʣʝʤʝʥʪʦʤ: 

1 ï ʢʦʨʧʫʩ ʛʠʜʨʦʙʘʢʘ; 2 ï ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ; 3 ï ʪʦʥʢʦʩʣʦʡʥʘʷ ʵʣʝʢʪʨʦʠʟʦʣʷʮʠʷ; 
4 ï ʛʝʨʤʝʪʠʟʠʨʫʶʱʘʷ ʩʪʝʢʣʦʵʤʘʣʴ; 5 ï ʩʘʧʫʥ; 6 ï ʟʘʣʠʚʥʘʷ ʛʦʨʣʦʚʠʥʘ; 7 ï ʤʘʩʣʷʥʳʡ ʬʠʣʴʪʨ; 8 ï 

ʩʣʠʚʥʘʷ ʧʨʦʙʢʘ; 9 ï ʟʘʟʝʤʣʷʶʱʠʡ ʚʳʚʦʜ; 10 ï ʪʦʢʦʧʦʜʚʦʜʷʱʠʡ ʵʣʝʢʪʨʦʜ 

 

ʅʘʥʝʩʝʥʠʝ ʇʕʅ ʚʦʟʤʦʞʥʦ ʢʘʢ ʥʘ ʚʥʝʰʥʶʶ, ʪʘʢ ʠ ʥʘ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʠ 

ʜʝʪʘʣʝʡ ʛʠʜʨʦʩʠʩʪʝʤʳ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʝʝ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚʚʠʜʫ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʂʇɼ 

ʧʨʦʮʝʩʩʘ ʪʝʧʣʦʧʝʨʝʜʘʯʠ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʝʜʧʫʩʢʦʚʦʛʦ ʨʘʟʦʛʨʝʚʘ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʨʘʙʦʯʝʡ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʤʘʰʠʥ ʚ ʫʩʣʦʚʠʷʭ ʧʦʥʠʞʝʥʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʇʕʅ-ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʥʦʩʠʪʴ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʝʡ ʛʠʜʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦ 

ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ ʪʝʭʥʠʢʠ, ʚʢʣʶʯʠʚ ʚ ʠʤʝʶʱʠʡʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ 

ʨʝʤʦʥʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʧʦ ʥʘʥʝʩʝʥʠʶ ʩʣʦʝʚ ʇʕʅ. 
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ʌʠʣʠʥʦʚ ɽʚʛʝʥʠʡ ʇʘʚʣʦʚʠʯ, ʆʩʪʘʧʶʢ ʗʨʦʩʣʘʚ ɸʥʘʪʦʣʴʝʚʠʯ 

 
 ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʇ. ʂʦʨʦʣʝʚʘ 
 (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ), ʛ. ʉʘʤʘʨʘ, uweboll1@mail.ru 

 

ʈʘʟʚʠʪʠʝ ʘʚʠʘʮʠʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʝʩʪʨʦʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ ʚʝʩʫ ʠ ʥʘʜʝʞʥʦʩʪʠ. ʉʦʯʝʪʘʥʠʝ ʪʘʢʠʭ 

ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʪʨʝʙʦʚʘʥʠʡ ʩʪʘʚʠʪ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ ʧʝʨʝʜ ʩʦʟʜʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʂʇɼ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ 

ʫʣʫʯʰʝʥʠʷ ʵʢʦʥʦʤʠʯʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʩ ʨʦʩʪʦʤ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ 

ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʞʝʩʪʦʯʝʥʠʶ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʜʝʪʘʣʝʡ 

ʛʘʟʦʪʫʨʙʠʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʦʜʥʠʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʜʠʩʢʠ ʠ ʨʘʙʦʯʠʝ ʣʦʧʘʪʢʠ 

ʢʦʤʧʨʝʩʩʦʨʘ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʣʦʞʥʦʤʫ ʤʥʦʛʦʬʘʢʪʦʨʥʦʤʫ 

ʥʘʛʨʫʞʝʥʠʶ ʠ ʚʦ ʤʥʦʛʦʤ ʦʛʨʘʥʠʯʠʚʘʶʱʠʝ ʨʝʩʫʨʩ ʜʚʠʛʘʪʝʣʷ.  

ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʛʨʫʟʦʢ ʥʘ ʠʩʯʝʨʧʘʥʠʝ 

ʨʝʩʫʨʩʘ ʜʠʩʢʘ ʠ ʣʦʧʘʪʦʢ ʢʦʤʧʨʝʩʩʦʨʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʨʦʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʧʨʝʜʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʦʧʘʪʢʠ ʠ ʜʠʩʢʘ ʢʦʤʧʨʝʩʩʦʨʘ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

ɹʘʟʦʚʳʡ ʫʨʦʚʝʥʴ. 

- ɼʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʩʦʩʪʘʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʣʦʧʘʪʢʠ ʠ ʜʠʩʢʘ, 

ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʦ ʚʩʝʤʠ ʥʝʦʙʭʦʜʠʤʳʤʠ ʨʘʟʤʝʨʘʤʠ, 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʘʛʨʫʟʢʠ, ʫʩʣʦʚʠʷ ʟʘʢʨʝʧʣʝʥʠʷ, ʧʨʠʥʷʪʳʝ ʜʦʧʫʱʝʥʠʷ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʄʦʜʝʣʴ 

ʜʠʩʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʜʚʫʭʤʝʨʥʦʡ (ʨʠʩʫʥʦʢ 1). 

mailto:uweboll1@mail.ru
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ʈʠʩ. 1 ɻʝʦʤʝʪʨʠʷ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʪʫʨʙʠʥʳ 

 

- ɺʳʙʠʨʘʝʪʩʷ ʤʘʪʝʨʠʘʣ ʜʣʷ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʠ ʟʘʜʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʠʚʳʝ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 2). 

 

 
ʈʠʩ. 2 ʂʨʠʚʳʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ɸʄʛ6 ʚ ʧʘʢʝʪʝ ANSYS 

 

- ʀʩʭʦʜʷ ʠʟ ʥʘʟʥʘʯʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʚʳʙʠʨʘʝʪʩʷ ʮʠʢʣ ʥʘʛʨʫʞʝʥʠʷ ʩ ʧʦʜʨʦʙʥʳʤ 

ʦʙʦʩʥʦʚʘʥʠʝʤ ʚʩʝʭ ʜʝʡʩʪʚʫʶʱʠʭ ʨʝʞʠʤʦʚ (ʨʠʩʫʥʦʢ 3). 
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ʈʠʩ. 3 ʇʦʣʝʪʥʳʡ ʮʠʢʣ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ n(t) 

 

- ʆʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʧʦ ʚʨʝʤʝʥʠ ʜʣʷ ʜʠʩʢʘ ʠ ʣʦʧʘʪʢʠ ʩ 

ʧʦʤʦʱʴʶ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʥʘʧʨʷʞʝʥʠʡ (ʨʠʩʫʥʦʢ 4). 

 

 
ʈʠʩ.4 ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʧʣʦʩʢʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʠ 

 

-  ɺr ʧʦʣʥʷʝʪʩʷ ʨʘʩʯʝʪ ʜʠʩʢʘ ʠ ʣʦʧʘʪʢʠ ʥʘ ʮʠʢʣʠʯʝʩʢʫʶ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 
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ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ ʜʦ ʨʘʟʨʫʰʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʵʬʬʝʢʪʠʚʥʳʡ ʨʘʟʤʘʭ ʜʝʬʦʨʤʘʮʠʠ ȹŮ, ʘ ʟʘʪʝʤ ʧʦ ʬʦʨʤʫʣʝ ʄʵʥʩʦʥʘ ʥʘʡʪʠ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʮʠʢʣʦʚ. ɺʳʨʘʟʠʚ ʨʘʟʤʘʭʠ ʫʧʨʫʛʠʭ ʠ ʧʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪʳ 

ʪʝʥʟʦʨʘ, ʘ ʟʘʪʝʤ, ʧʨʦʩʫʤʤʠʨʦʚʘʚ ʠʭ, ʧʦʣʫʯʠʤ ʨʘʟʤʘʭ ʧʦʣʥʦʡ ʜʝʬʦʨʤʘʮʠʠ: 
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i ie e e
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D = D +D
+ . 

 - ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʩʦʦʪʚʝʪʩʪʚʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʡʩʪʚʫʶʱʠʤ ʥʦʨʤʘʤ ʧʨʦʯʥʦʩʪʠ. 

ʅʦʨʤʘʤʠ ʧʨʦʯʥʦʩʪʠ ʎʀɸʄ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʮʠʢʣʠʯʝʩʢʦʡ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʂN >5,0.  

ʀʟ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʨʠʤʝʨʘ ʚʠʜʥʦ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪ ʧʨʦʮʝʜʫʨʫ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʥʘʜʝʞʥʦʩʪʠ ɻʊɼ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʪʦʯʥʦʩʪʴ, 

ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ. ɺ ʟʘʢʣʶʯʝʥʠʠ 

ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʚʝʜʝʥʥʳʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʪʫʜʝʥʯʝʩʢʠʭ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪʘʭ, ʪ.ʢ. ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʠ ʫʜʦʙʩʪʚʦʤ. 
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1, 2, 4
ɺʣʘʜʠʤʠʨʩʢʠʡ ʭʠʤʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʣʣʝʜʞ, ʛ. ɺʣʘʜʠʤʠʨ, ʈʦʩʩʠʷ 

1
chemezov-da@yandex.ru, 

2
kirillz679@yandex.ru, 

4
klochkov-p@mail.ru 

3
ɺʣʘʜʠʤʠʨʩʢʠʡ ʠʥʜʫʩʪʨʠʘʣʴʥʳʡ ʪʝʭʥʠʢʫʤ, ʛ. ɺʣʘʜʠʤʠʨ, ʈʦʩʩʠʷ 

 

ʇʦʣʫʯʝʥʠʝ ʦʪʚʝʨʩʪʠʡ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʞʠʤʘʭ (ʦʪ ʯʝʨʥʦʚʦʡ ʜʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ) ʙʦʣʝʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ, ʯʝʤ ʦʙʨʘʙʦʪʢʘ ʥʘʨʫʞʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʛʣʫʙʠʥʳ ʦʙʨʘʙʦʪʢʠ ʦʪʚʝʨʩʪʠʷ ʦʪ ʟʘʜʘʥʥʦʡ ʜʣʠʥʳ 

ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʨʘʙʦʯʝʡ ʯʘʩʪʠ ʩʥʠʞʘʝʪʩʷ ʞʝʩʪʢʦʩʪʴ 

ʧʦʩʣʝʜʥʝʡ), ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʣʝʞʝʥʠʷ ʟʘ ʦʙʨʘʙʦʪʢʦʡ ʦʪʚʝʨʩʪʠʷ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ; 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

(ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʚʥʫʪʨʝʥʥʠʤ ʧʦʜʚʦʜʦʤ ʩʤʘʟʦʯʥʦ-

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ), ʧʦʚʳʰʝʥʠʝʤ ʪʨʫʜʦʝʤʢʦʩʪʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʷ ʩ 

ʦʢʦʥʯʘʪʝʣʴʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʥʠʞʝʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ 20% ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ) ʠ ʜʨ. ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʬʘʢʪʦʨʦʚ. 

ʉʚʝʨʣʝʥʠʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʦʪʚʝʨʩʪʠʝ ʟʘʜʘʥʥʳʭ ʨʘʟʤʝʨʦʚ ʚ ʩʧʣʦʰʥʦʤ ʤʘʪʝʨʠʘʣʝ. ʉʚʝʨʣʦ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʣʝʟʚʠʡʥʳʤ 

ʨʝʞʫʱʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʨʦʮʝʩʩ ʩʚʝʨʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʷʞʝʣʳʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʢʘʢ 

ʨʝʟʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʚʫʤʷ ʛʣʘʚʥʳʤʠ, ʜʚʫʤʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʠ 

ʧʦʧʝʨʝʯʥʦʡ ʢʨʦʤʢʘʤʠ. ʉʫʤʤʘ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 
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ʥʠʟʢʠʤ ʦʪʚʦʜʦʤ ʪʝʧʣʦʪʳ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ ʚʳʟʳʚʘʶʪ ʠʥʪʝʥʩʠʚʥʳʡ ʠʟʥʦʩ ʠ ʨʘʟʨʫʰʝʥʠʝ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʪʦʡʢʦʩʪʠ ʩʚʝʨʣʘ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʪʨʫʜʥʦʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʩʪʘʣʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʱʘʪʝʣʴʥʳʤ ʧʦʜʙʦʨʦʤ ʤʘʪʝʨʠʘʣʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ, ʛʝʦʤʝʪʨʠʠ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ, ʩʤʘʟʦʯʥʦ-ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʠ ʜʨ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʚʝʣʠʯʠʥʳ ʠ ʭʘʨʘʢʪʝʨʘ ʠʟʥʦʩʘ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʟʘʛʦʪʦʚʦʢ 

ʠʟ ʞʘʨʦʧʨʦʯʥʦʡ ʩʪʘʣʠ. 

ʉʚʝʨʣʝʥʠʶ ʧʦʜʚʝʨʛʘʣʠʩʴ ʟʘʛʦʪʦʚʢʠ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦʩʪʦʡʢʦʡ ʞʘʨʦʧʨʦʯʥʦʡ ʩʪʘʣʠ 

ʤʘʨʪʝʥʩʠʪʥʦʛʦ ʢʣʘʩʩʘ 20ʍ13. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ: Cr (ʭʨʦʤ) Ò 

14%; Si (ʢʨʝʤʥʠʡ) Ò 0,6%; Mn (ʤʘʨʛʘʥʝʮ) Ò 0,6%; Ni (ʥʠʢʝʣʴ) Ò 0,6%; C (ʫʛʣʝʨʦʜ) Ò 0,25%; P 

(ʬʦʩʬʦʨ) Ò 0,03%; S (ʩʝʨʘ) Ò 0,025%; ůɺ (ʧʨʝʜʝʣ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ) = 740 ʄʇʘ; ůʊ 

(ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ʜʣʷ ʦʩʪʘʪʦʯʥʦʡ ʜʝʬʦʨʤʘʮʠʠ) = 537 ʄʇʘ; ŭ5 (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʜʣʠʥʝʥʠʝ ʧʨʠ 

ʨʘʟʨʳʚʝ) = 13%; ɣ (ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʫʞʝʥʠʝ) = 52%; KCU (ʫʜʘʨʥʘʷ ʚʷʟʢʦʩʪʴ) = 685 ʢɼʞ/ʤ
2
; 

HB (ʪʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʣʶ) = 160 ʄʇʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʳʙʨʘʥʦ ʮʠʣʠʥʜʨʠʯʝʩʢʦʝ ʩʧʠʨʘʣʴʥʦʝ ʩʚʝʨʣʦ, 

ʠʟʛʦʪʦʚʣʝʥʥʦʝ ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ ʈ6ʄ5 ʜʠʘʤʝʪʨʦʤ d 19 ʤʤ, ʨʘʙʦʯʝʡ ʯʘʩʪʴʶ lo 130 ʤʤ 

ʠ ʠʤʝʶʱʝʝ ʩʣʝʜʫʶʱʫʶ ʛʝʦʤʝʪʨʠʶ ʟʘʪʦʯʢʠ: 2ű (ʫʛʦʣ ʧʨʠ ʚʝʨʰʠʥʝ) = 120Á; ɤ (ʫʛʦʣ ʥʘʢʣʦʥʘ 

ʚʠʥʪʦʚʦʡ ʢʘʥʘʚʢʠ) = 30Á; ɣʩʚ. (ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʦʧʝʨʝʯʥʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ) = 52Á; Ŭ (ʟʘʜʥʠʡ 

ʫʛʦʣ) = 12Á; ɔ (ʧʝʨʝʜʥʠʡ ʫʛʦʣ) = 2é3Á. 

ʉʚʝʨʣʝʥʠʝ ʟʘʛʦʪʦʚʦʢ ʚʳʧʦʣʥʷʣʦʩʴ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ ʥʦʨʤʘʣʴʥʦʡ ʪʦʯʥʦʩʪʠ, ʥʘ ʜʚʫʭ 

ʨʝʞʠʤʘʭ ʨʝʟʘʥʠʷ: 1) n1 (ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ) = 200 ʤʠʥ
-1
, S1 (ʧʨʦʜʦʣʴʥʘʷ ʧʦʜʘʯʘ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ) = 0,15 ʤʤ/ʦʙ; 2) n2 = 200 ʤʠʥ
-1
, S2 = 0,05 ʤʤ/ʦʙ. ʈʘʩʭʦʜ ʩʤʘʟʦʯʥʦ-

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ Q = 0,7 Ŀ 10
-3
 ʤ

3
/ʩ (2 ʣ/ʤʠʥ) ʙʳʣ ʧʦʩʪʦʷʥʝʥ (ʧʦʣʠʚ ʩʚʦʙʦʜʥʦ 

ʧʦʜʘʶʱʝʡ ʩʪʨʫʝʡ ʯʝʨʝʟ ʩʦʧʣʦʚʫʶ ʥʘʩʘʜʢʫ) ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ. 

ɼʣʠʥʘ ʟʘʛʦʪʦʚʢʠ lʟʘʛ. ʩʦʩʪʘʚʣʷʣʘ 40 ʤʤ. ʋʚʦʜ ʩʚʝʨʣʘ ʠʩʢʣʶʯʘʣʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʩʚʝʨʣʝʥʠʝʤ ʮʝʥʪʨʦʚʦʯʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʥʘ ʦʜʥʦʡ ʠʟ ʪʦʨʮʝʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʦʢ. ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʝʨʝʛʨʝʚʘ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ ʚʦ ʚʨʝʤʷ ʩʚʝʨʣʝʥʠʷ, ʩʚʝʨʣʦ ʚʳʚʦʜʠʣʠ ʠʟ ʢʘʞʜʦʡ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ ʜʚʘ ʨʘʟʘ. ɺʨʝʤʷ ʩʚʝʨʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ Űʩʚ.ʟʘʛ. ʥʘ ʢʘʞʜʦʤ ʨʝʞʠʤʝ 

ʙʳʣʦ ʧʨʠʥʷʪʦ 40 ʤʠʥʫʪ (ʩʨʝʜʥʷʷ ʩʪʦʡʢʦʩʪʴ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ ʧʨʠ ʩʚʝʨʣʝʥʠʠ 

ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʩʪʘʣʠ). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʟʥʘʯʝʥʥʳʤʠ ʨʝʞʠʤʘʤʠ ʨʝʟʘʥʠʷ ʠ ʚʨʝʤʝʥʝʤ 

ʦʙʨʘʙʦʪʢʠ ʥʘ ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʚʝʨʣʠʪʴ 30 ʟʘʛʦʪʦʚʦʢ ʠ ʥʘ ʚʪʦʨʦʤ ï 10. ɺʨʝʤʷ 

ʩʚʝʨʣʝʥʠʷ ʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʥʘ ʧʝʨʚʦʤ ʨʝʞʠʤʝ Ű1ʩʚ.1ʟʘʛ. ʩʦʩʪʘʚʠʣʦ 1,33 ʤʠʥʫʪʳ, ʥʘ ʚʪʦʨʦʤ 

Ű2ʩʚ.1ʟʘʛ. ï 4,00 ʤʠʥʫʪʳ. ʉʦʩʪʦʷʥʠʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ ʬʠʢʩʠʨʦʚʘʣʦʩʴ ʧʦ 

ʟʘʜʥʝʡ ʠ ʧʝʨʝʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʤ ʧʦʩʣʝ ʜʝʩʷʪʠ, ʪʨʠʜʮʘʪʠ ʠ ʩʦʨʦʢʘ ʤʠʥʫʪ ʩʚʝʨʣʝʥʠʷ ʥʘ 

ʧʝʨʚʦʤ (ʨʠʩ. 1) ʠ ʚʪʦʨʦʤ (ʨʠʩ. 2) ʨʝʞʠʤʘʭ. 

ʇʦʩʣʝ 10 ʤʠʥʫʪ ʩʚʝʨʣʝʥʠʷ, ʥʘʙʣʶʜʘʝʪʩʷ ʨʘʟʤʝʨʥʳʡ ʠʟʥʦʩ u (ʚʳʢʨʘʰʠʚʘʥʠʝ) ʜʚʫʭ 

ʛʣʘʚʥʳʭ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʩʤʷʪʠʝ ʧʦʧʝʨʝʯʥʦʡ ʢʨʦʤʢʠ ʠ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ (ʧʨʠʞʦʛʠ) 

ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʚʝʨʣʘ (ʨʠʩ. 1, I ï ʘ, ʙ). ʆʙʨʘʟʫʶʱʘʷʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʘʥʠʷ ʩʪʨʫʞʢʘ ʠʤʝʝʪ 

ʬʦʨʤʫ ʩʣʠʚʥʦʡ ʣʝʥʪʳ ʜʣʠʥʦʡ 55 ï 65 ʤʤ ʩ ʚʠʜʠʤʳʤʠ ʩʣʝʜʘʤʠ ʥʝʨʦʚʥʦʩʪʝʡ (ʟʘʟʫʙʨʠʥ) 

ʷʚʣʷʶʱʠʝʩʷ ʩʣʝʜʩʪʚʠʝʤ ʠʟʥʦʩʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩ. 1, I ï ʚ). ɺ ʧʨʦʤʝʞʫʪʢʝ 

ʚʨʝʤʝʥʠ ʦʪ 10 ʜʦ 30 ʤʠʥʫʪ ʦʙʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʚʳʢʨʘʰʠʚʘʥʠʝ ʛʣʘʚʥʳʭ 

ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ (ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʫʯʘʩʪʢʠ ʢʨʦʤʦʢ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʙʣʠʞʝ ʢ ʧʝʨʝʤʳʯʢʝ 

ʠ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ ʩʚʝʨʣʘ) ʧʨʠʚʦʜʷʱʝʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʩʚʝʨʣʝʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʧʨʠʞʦʛʘ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

(ʨʠʩ. 1, II  ï ʘ, ʙ). ʌʦʨʤʘ ʩʪʨʫʞʢʠ ï ʩʣʠʚʥʘʷ ʣʝʥʪʘ ʜʣʠʥʦʡ 25 ï 30 ʤʤ ʩʦ ʩʣʝʜʘʤʠ ʜʨʦʙʣʝʥʠʷ 

(ʨʠʩ. 1, II  ï ʚ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʚʝʨʣʘ ʧʦʩʣʝ 40 

ʤʠʥʫʪ ʩʚʝʨʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʧʨʦʛʨʝʩʩʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʢʨʦʤʦʢ. ʊʘʢ ʞʝ ʦʪʤʝʯʝʥʦ ʧʨʠʚʘʨʠʚʘʥʠʝ ʯʘʩʪʠʮ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʪʘʣʠ ʢ ʛʣʘʚʥʳʤ 

ʨʝʞʫʱʠʤ ʢʨʦʤʢʘʤ ʩʚʝʨʣʘ (ʨʠʩ. 1, III  ï ʘ, ʙ). ʀʟʤʝʥʷʝʪʩʷ ʬʦʨʤʘ (ʙʦʣʝʝ ʚʠʪʘʷ) ʠ ʜʣʠʥʘ (ʜʦ 80 

ʤʤ) ʩʪʨʫʞʢʠ (ʨʠʩ. 1, III  ï ʚ). 
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ʈʠʩʫʥʦʢ 1. ʉʦʩʪʦʷʥʠʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ ʧʦʩʣʝ ʩʚʝʨʣʝʥʠʷ ʥʘ ʧʝʨʚʦʤ ʨʝʞʠʤʝ 

n1 = 200 ʤʠʥ
-1
, S1 = 0,15 ʤʤ/ʦʙ: I ï 7 ʟʘʛʦʪʦʚʦʢ / 10 ʤʠʥʫʪ (ʘ ï ʟʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʙ ï ʧʝʨʝʜʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ï ʬʦʨʤʘ ʦʙʨʘʟʫʶʱʝʡʩʷ ʩʪʨʫʞʢʠ ʚʦ ʚʨʝʤʷ ʩʚʝʨʣʝʥʠʷ); II  ï 22 ʟʘʛʦʪʦʚʦʢ / 30 ʤʠʥʫʪ; III  ï 

30 ʟʘʛʦʪʦʚʦʢ / 40 ʤʠʥʫʪ. 

 

 
ʈʠʩʫʥʦʢ 2. ʉʦʩʪʦʷʥʠʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ ʧʦʩʣʝ ʩʚʝʨʣʝʥʠʷ ʥʘ ʚʪʦʨʦʤ ʨʝʞʠʤʝ 

n2 = 200 ʤʠʥ
-1
, S2 = 0,05 ʤʤ/ʦʙ: 3 ʟʘʛʦʪʦʚʦʢ / 12 ʤʠʥʫʪ (ʘ ï ʟʘʜʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʙ ï ʧʝʨʝʜʥʷʷ 

ʧʦʚʝʨʭʥʦʩʪʴ, ʚ ï ʬʦʨʤʘ ʦʙʨʘʟʫʶʱʝʡʩʷ ʩʪʨʫʞʢʠ ʚʦ ʚʨʝʤʷ ʩʚʝʨʣʝʥʠʷ); 6 ʟʘʛʦʪʦʚʦʢ / 24 ʤʠʥʫʪ (ʛ, ʜ - 

ʨʘʟʨʫʰʝʥʠʝ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ). 

 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʝʨʣʝʥʠʷ ʥʘ ʚʪʦʨʦʤ ʨʝʞʠʤʝ ʨʝʟʘʥʠʷ ʩʚʝʨʣʦ ʧʦʜʚʝʨʛʘʣʦʩʴ 

ʟʘʪʘʯʠʚʘʥʠʶ ʩ ʚʳʜʝʨʞʠʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʫʛʣʦʚ ʨʝʟʘʥʠʷ. ʅʘ 12-ʦʡ ʤʠʥʫʪʝ ʩʚʝʨʣʝʥʠʷ 

ʚʳʷʚʣʝʥ ʠʟʥʦʩ ʛʣʘʚʥʳʭ ʨʝʞʫʱʠʭ ʢʨʦʤʦʢ, ʧʨʦʷʚʣʷʶʱʠʡʩʷ ʚ ʠʭ ʚʳʢʨʘʰʠʚʘʥʠʠ. ʇʨʠʯʝʤ 

ʘʙʩʦʣʶʪʥʳʡ ʠʟʥʦʩ ʥʝ ʨʘʚʥʦʤʝʨʝʥ, ʥʘ ʦʜʥʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʝ ʦʥ ʙʦʣʴʰʝ (ʦʪʩʫʪʩʪʚʠʝ 

ʬʨʘʛʤʝʥʪʘ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ) ʯʝʤ ʥʘ ʜʨʫʛʦʡ (ʨʠʩ. 2 ï ʘ, ʙ). ʉʪʨʫʞʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʘʙʦ 

ʩʚʷʟʘʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ ʵʣʝʤʝʥʪʳ ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʨʠʩ. 2 ï 
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ʚ). ɼʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ ʟʘʛʦʪʦʚʦʢ (ʧʨʠʤʝʨʥʦ ʥʘ 24-ʦʡ ʤʠʥʫʪʝ) ʧʨʠʚʝʣʘ ʢ ʨʘʟʨʫʰʝʥʠʶ 

ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ (ʨʠʩ. 2 ï ʛ, ʜ). 

ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʚʝʨʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʨʝʞʠʤʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 3D-ʛʨʘʬʠʢʘʭ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʦʪ ʚʨʝʤʝʥʠ 

ʦʙʨʘʙʦʪʢʠ (ʨʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 3. ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʦʪ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ:  

ʘ ï ʧʝʨʚʳʡ ʨʝʞʠʤ ʩʚʝʨʣʝʥʠʷ; ʙ ï ʚʪʦʨʦʡ ʨʝʞʠʤ ʩʚʝʨʣʝʥʠʷ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʦʡʢʦʩʪʠ ʩʧʠʨʘʣʴʥʦʛʦ ʩʚʝʨʣʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʶʪ ʨʘʟʨʘʙʦʪʘʪʴ ʥʘʫʯʥʦ - ʦʙʦʩʥʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʥʘʟʥʘʯʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʩʚʝʨʣʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʞʘʨʦʧʨʦʯʥʦʡ ʩʪʘʣʠ: 

1) ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʚʝʣʠʯʠʥʳ ʧʨʦʜʦʣʴʥʦʡ ʧʦʜʘʯʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʥʝʠʟʤʝʥʥʘʷ ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʢʘʞʜʦʤ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʝʞʠʤʦʚ) ʧʦʚʳʰʘʝʪʩʷ ʧʨʦʮʝʩʩ 

ʠʟʥʘʰʠʚʘʥʠʷ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʚʝʨʣʘ, ʪ. ʢ. ʨʝʞʫʱʠʝ ʢʨʦʤʢʠ ʥʘʭʦʜʷʪʩʷ ʚ ʢʦʥʪʘʢʪʝ ʩ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʪʘʣʴʶ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʘʪʴ S ʥʝ 

ʤʝʥʝʝ 0,12 ï 0,15 ʤʤ/ʦʙ; 

2) ʜʣʷ ʩʥʠʞʝʥʠʷ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʧʦʧʝʨʝʯʥʫʶ ʢʨʦʤʢʫ (ʧʝʨʝʤʳʯʢʫ) 

ʩʚʝʨʣʘ ʜʠʘʤʝʪʨʦʤ ʩʚʳʰʝ 15 ʤʤ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ ʤʝʥʴʰʝʛʦ 

ʜʠʘʤʝʪʨʘ, ʘ ʟʘʪʝʤ ʨʘʩʩʚʝʨʣʠʚʘʪʴ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ; 

3) ʦʭʣʘʞʜʝʥʠʝ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ, ʦʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙʰʠʨʥʳʝ 

ʧʨʠʞʦʛʠ ʥʘ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʩʚʝʨʣʘ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʝʨʠʦʜʘ 

ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʩʚʝʨʣʝʥʠʷ ʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʪʚʦʜʘ ʪʝʧʣʦʪʳ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʤʝʥʠʪʴ ʚʳʚʦʜʳ ʩʚʝʨʣʘ (ʭʦʣʦʩʪʦʡ ʭʦʜ ʠʥʩʪʨʫʤʝʥʪʘ) ʠʟ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʪʚʝʨʩʪʠʷ ʥʘ ʠʥʩʪʨʫʤʝʥʪ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʢʘʥʘʣʘʤʠ ʜʣʷ ʧʦʜʚʦʜʘ ʩʤʘʟʦʯʥʦ-

ʦʭʣʘʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚ ʟʦʥʫ ʦʙʨʘʙʦʪʢʠ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʜʦʩʪʠʛʥʫʪʳ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʫʩʧʝʭʠ ʚ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʨʛʘʥʦʚ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ [1, 5]. ʀʭ ʩʪʨʫʢʪʫʨʥʦ - 

ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʚ ʥʦʨʤʝ ʢʘʢ ʫ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʫ ʞʠʚʦʪʥʳʭ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʠʟʫʯʝʥʘ [2, 3]. 

ʉʝʣʝʟʝʥʢʘ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʩʨʝʜʠ ʚʪʦʨʠʯʥʳʭ ʣʠʤʬʦʠʜʥʳʭ ʦʨʛʘʥʦʚ ʫ ʚʩʝʭ 

ʧʦʟʚʦʥʦʯʥʳʭ. ʅʘʠʙʦʣʝʝ ʧʨʠʤʠʪʠʚʥʦʡ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʮʠʢʣʦʩʪʦʤ, ʫ ʢʦʪʦʨʳʭ ʪʢʘʥʴ 

ʩʝʣʝʟʝʥʢʠ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʩʪʝʥʢʠ ʢʠʰʢʠ. ʋ ʚʳʩʰʠʭ ʧʦʟʚʦʥʦʯʥʳʭ ʧʘʨʝʥʭʠʤʘ ʵʪʦʛʦ ʦʨʛʘʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʫʤʷ ʢʦʤʧʘʨʪʤʝʥʪʘʤʠ - ʢʨʘʩʥʦʡ ʠ ʙʝʣʦʡ ʧʫʣʴʧʦʡ, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʮʚʝʪʫ ʥʘ ʩʨʝʟʝ ʦʨʛʘʥʘ ʠ ʥʘ ʛʠʩʪʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʧʘʨʘʪʘʭ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʣʝʜʥʠʭ ʥʘ 

ʤʘʣʦʤ ʫʚʝʣʠʯʝʥʠʠ [2]. ɹʝʣʘʷ ʧʫʣʴʧʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʳʩʦʢʦʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʘʢʢʫʤʫʣʷʮʠʶ ʊ- ʠ 

ɺ- ʣʠʤʬʦʮʠʪʦʚ, ʢʦʪʦʨʳʝ ʦʢʨʫʞʘʶʪ ʮʝʥʪʨʘʣʴʥʳʝ ʘʨʪʝʨʠʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʢʨʘʩʥʘʷ ʧʫʣʴʧʘ 

ʩʦʩʪʦʠʪ ʠʟ ʚʝʥʦʟʥʳʭ ʩʠʥʫʩʦʚ (ʠʤʝʶʪʩʷ ʥʝ ʫ ʚʩʝʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ) ʠ ʩʝʣʝʟʝʥʦʯʥʳʭ ʪʷʞʝʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʨʛʘʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʩʣʦʚʠʡ 

ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʫ 

ʤʦʨʬʦʣʦʛʦʚ ʚʳʟʳʚʘʶʪ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʦʚ ʚ ʦʪʚʝʪ ʥʘ ʵʢʟʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʵʢʦʧʦʣʶʪʘʥʪʦʚ, ʘ ʪʘʢʞʝ ʚʦʧʨʦʩʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠʣʠ ʩʥʠʞʝʥʠʷ ʩʪʝʧʝʥʠ ʪʘʢʦʛʦ 

ʚʣʠʷʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʵʢʦʧʦʣʶʪʘʥʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ 

ʵʧʠʭʣʦʨʛʠʜʨʠʥ ʠʣʠ 1-ʭʣʦʨ-2,3-ʵʧʦʢʩʠʧʨʦʧʘʥ (CAS RN 106-89-8). ʕʪʦ ʭʠʤʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 

ʚ̫ʣʷʝʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʛʣʠʮʝʨʠʥʘ, 

ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ, ʨʷʜʘ ʠʦʥʦʦʙʤʝʥʥʳʭ ʩʤʦʣ, ʵʧʠʭʣʦʨʛʠʜʨʠʥʦʚʳʭ ʢʘʫʯʫʢʦʚ. ɼʦʩʪʘʪʦʯʥʦ 

ʰʠʨʦʢʦ ʜʝʡʩʪʚʠʝ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʥʘ ʦʨʛʘʥʠʟʤ ʠʟʫʯʘʣʘʩʴ ʚ ʧʨʦʰʣʦʤ ʩʪʦʣʝʪʠʠ [4]. 

ɿʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʫʯʝʥʠʷ 

ʙʠʦʧʦʪʝʥʮʠʘʣʘ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʳʨʴʷ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ 

ʧʨʝʧʘʨʘʪʦʚ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʡʢʘ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ. ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʧʘʨʘʪʘ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʝʛʦ ʧʨʠʤʝʥʝʥʠʝ ʚʦʟʤʦʞʥʦ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʥ 

ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ ʘʜʘʧʪʦʛʝʥʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʘʢʪʠʚʠʟʘʮʠʠ ʘʥʪʠʦʢʠʩʣʠʪʝʣʴʥʳʭ ʠ 

ʘʥʪʠʨʘʜʠʢʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʵʭʠʥʘʮʝʷ ʦʢʘʟʳʚʘʝʪ ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʠʡ 

ʵʬʬʝʢʪ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʛʝʥʝʟʘ 

ʩʝʣʝʟʝʥʢʠ ʩʘʤʮʦʚ ʙʝʣʳʭ ʢʨʳʩ ʧʦʩʣʝ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʚ ʥʠʟʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʩʪʦʡʢʠ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ. ʅʘʩʪʦʷʱʘʷ ʨʘʙʦʪʘ 

ʚʳʧʦʣʥʝʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ɻɿ çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè ʄʆɿ ʋʢʨʘʠʥʳ ʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʘʫʯʥʦʡ ʪʝʤʳ ʢʘʬʝʜʨʳ 

ʘʥʘʪʦʤʠʠ ʯʝʣʦʚʝʢʘ çʄʦʨʬʦʛʝʥʝʟ ʦʨʛʘʥʦʚ ʵʥʜʦʢʨʠʥʥʦʡ, ʠʤʤʫʥʥʦʡ ʠ ʢʦʩʪʥʦʡ ʩʠʩʪʝʤ ʧʨʠ 

ʭʨʦʥʠʯʝʩʢʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʣʝʪʫʯʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣè (ʥʦʤʝʨ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ ï 

0109U004615). 

ʄʘʪʝʨʠʘʣ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ 90 ʧʦʣʦʚʦʟʨʝʣʳʭ ʙʝʣʳʭ 

ʢʨʳʩʘʭ-ʩʘʤʮʘʭ ʩ ʥʘʯʘʣʴʥʦʡ ʤʘʩʩʦʡ ʪʝʣʘ 130-150 ʛ. ɾʠʚʦʪʥʳʭ ʧʦʣʫʯʘʣʠ ʠʟ ʚʠʚʘʨʠʷ ɻɿ 

çʃʫʛʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʯʝʩʢʠʤʠ ʥʦʨʤʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʫʤʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʞʠʚʦʪʥʳʤʠ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʝʥʳ ʚ çɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʚʝʥʮʠʠ ʧʦ ʟʘʱʠʪʝ 
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ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʠʥʳʭ ʮʝʣʝʡè 

(ʉʪʨʘʩʙʫʨʛ, 1985). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʟʘʡʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ ʞʠʚʦʪʥʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 3 

ʩʝʨʠʠ. ʂʘʞʜʘʷ ʩʝʨʠʷ ʩʦʩʪʦʷʣʘ ʠʟ 5 ʛʨʫʧʧ (ʧʦ 6 ʢʨʳʩ ʚ ʢʘʞʜʦʡ). ʇʝʨʚʫʶ ʩʝʨʠʶ ʩʦʩʪʘʚʠʣʠ 

ʢʦʥʪʨʦʣʴʥʳʝ ʢʨʳʩʳ (ʂ). ɺʦ ʚʪʦʨʫʶ ʩʝʨʠʶ (ʕʍɻ) ʚʦʰʣʠ ʞʠʚʦʪʥʳʝ, ʢʦʪʦʨʳʝ ʠʩʧʳʪʳʚʘʣʠ 

ʠʥʛʘʣʷʮʠʦʥʥʦʝ ʚʣʠʷʥʠʝ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 10 ʤʛ/ʢʫʙ.ʤ. ʕʢʩʧʦʟʠʮʠʠ 

ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 60 ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ 5 ʯʘʩʦʚ ʚ ʜʝʥʴ, 5 ʜʥʝʡ ʚ ʥʝʜʝʣ.ʁ ʊʘʢʠʝ 

ʫʩʣʦʚʠʷ ʩʦʟʜʘʚʘʣʠʩʴ ʧʨʠ ʧʦʤʦʱʠ ʟʘʪʨʘʚʦʯʥʦʡ ʢʘʤʝʨʳ, ʦʩʥʘʱʝʥʥʦʡ ʜʘʪʯʠʢʦʤ 

ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʣ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠʟʫʯʘʝʤʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʊʨʝʪʴʶ ʩʝʨʠʶ (ʕʍɻ+ʕʇ) ʩʦʩʪʘʚʠʣʠ ʢʨʳʩʳ, ʢʦʪʦʨʳʝ ʥʘ ʬʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʧʠʭʣʦʨʛʠʜʨʠʥʦʤ ʧʦʣʫʯʘʣʠ ʥʘʩʪʦʡʢʫ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ ʠʟ ʨʘʩʯʝʪʘ 0,2 ʤʣ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ. 

ʅʘʩʪʦʡʢʘ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʪʚʦʨʷʣʘʩʴ ʚ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʝ ʜʦ 

ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʚʚʦʜʠʣʘʩʴ ʢʨʳʩʘʤ ʧʨʠ ʧʦʤʦʱʠ ʞʝʣʫʜʦʯʥʦʛʦ ʟʦʥʜʘ ʟʘ 30 ʤʠʥʫʪ 

ʜʦ ʵʢʩʧʦʟʠʮʠʠ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʵʢʩʧʦʟʠʮʠʡ ʞʠʚʦʪʥʳʝ ʚʳʚʦʜʠʣʠʩʴ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʫʪʝʤ ʜʠʩʣʦʢʘʮʠʠ ʰʝʡʥʳʭ ʧʦʟʚʦʥʢʦʚ ʧʦʜ ʵʬʠʨʥʳʤ ʥʘʨʢʦʟʦʤ ʯʝʨʝʟ 1, 7, 15, 30 

ʠ 60 ʜʥʝʡ (1, 2, 3, 4 ʠ 5 ʛʨʫʧʧʳ ʢʨʳʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɿʘʙʦʨ ʩʝʣʝʟʝʥʢʠ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʧʨʠʥʷʪʳʤʠ ʤʝʪʦʜʠʢʘʤʠ.  

ʉʝʣʝʟʝʥʢʫ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʪʱʘʪʝʣʴʥʦ ʦʪʜʝʣʷʣʠ ʦʪ ʦʢʨʫʞʘʶʱʝʡ ʞʠʨʦʚʦʡ ʪʢʘʥʠ ʠ 

ʚʟʚʝʰʠʚʘʣʠ ʥʘ ʚʝʩʘʭ ɺʃɸ - 200 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʤʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʣʠ ʘʙʩʦʣʶʪʥʫʶ 

ʤʘʩʩʫ ʦʨʛʘʥʘ. ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʤʘʩʩʫ ʦʨʛʘʥʘ ʨʘʩʩʯʠʪʳʚʘʣʠ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ 

ʚ ʤʛ ʥʘ 100 ʛ ʤʘʩʩʳ ʪʝʣʘ ʢʨʳʩʳ. ʀʟʫʯʘʣʠ ʨʘʟʤʝʨʳ ʩʝʣʝʟʝʥʢʠ - ʜʣʠʥʫ, ʥʘʠʙʦʣʴʰʫʶ ʰʠʨʠʥʫ ʠ 

ʥʘʠʙʦʣʴʰʫʶ ʪʦʣʱʠʥʫ. ɼʣʷ ʵʪʦʛʦ ʬʦʪʦʛʨʘʬʠʨʦʚʘʣʠ ʦʨʛʘʥʳ ʩ ʧʦʤʦʱʴʶ Video Presenter SVP -

5500, ʧʦʩʣʝ ʯʝʛʦ ʧʦʣʫʯʝʥʥʳʝ ʩʥʠʤʢʠ ʧʝʨʝʥʦʩʠʣʦʩʴ ʚ ʢʦʤʧʴʶʪʝʨ, ʛʜʝ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 

çMaster of Morphologyè ʧʨʦʚʦʜʠʣʠ ʦʨʛʘʥʦʤʝʪʨʠʶ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1 ʤʤ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʚʘʨʠʘʮʠʦʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʨʠ ʧʦʤʦʱʠ 

ʧʨʦʛʨʘʤʤʳ çStatistica 6.0è. ɼʦʩʪʦʚʝʨʥʦʡ ʩʯʠʪʘʣʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʰʠʙʢʫ ʤʝʥʝʝ 5% (p<0,05). 

ɿʥʘʯʝʥʠʝ t ʩʯʠʪʘʣʠ ʢʨʠʪʠʯʥʳʤ ʥʘ ʫʨʦʚʥʝ 2,23. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʨʳʩʳ ʪʨʝʪʴʝʡ ʩʝʨʠʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 1 ʜʝʥʴ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʠ ʚʚʝʜʝʥʠʷ 

ʢʦʨʨʝʢʪʦʨʘ, ʠʤʝʣʠ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʥʘ ʫʨʦʚʥʝ 684,50 ʤʛ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʦʤ ʧʦʢʘʟʘʪʝʣʝ ʚ ʛʨʫʧʧʝ 752,00 ʤʛ ʠ ʤʠʥʠʤʘʣʴʥʦʤ - 576 ʤʛ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʫʧʧʳ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʨʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʦʢʘʟʘʣʩʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʤʝʥʴʰʝ ʥʘ 12,39% (ʨ = 0,009), ʘ, ʩʨʘʚʥʠʚʘʷ ʝʛʦ ʩ ʜʘʥʥʳʤʠ ʩʝʨʠʠ 

ʕʍɻ, ʙʳʣʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʨʘʟʥʠʮʘ ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʥʘ 8,16% (ʨ = 0,157). ʋ ʞʠʚʦʪʥʳʭ 2 

ʠ 3 ʛʨʫʧʧ, ʢʦʪʦʨʳʝ ʥʘ ʬʦʥʝ ʜʝʡʩʪʚʠʷ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʧʦʣʫʯʘʣʠ ʥʘʩʪʦʡʢʫ ʵʭʠʥʘʮʝʠ, 

ʘʙʩʦʣʶʪʥʘʷ ʤʘʩʩʘ ʩʝʣʝʟʝʥʢʠ ʩʦʩʪʘʚʠʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 765,83 ʤʛ ʠ 727,33 ʤʛ, ʯʪʦ ʚʳʝh 

ʜʘʥʥʳʭ ʛʨʫʧʧ ʩʝʨʠʠ ʕʍɻ ʥʘ 7,71% (ʨ = 0,161) ʠ 5,46% (ʨ = 0,517). ʏʝʨʝʟ 60 ʜʥʝʡ ʧʦʩʣʝ 

ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʠ ʚʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʦʨʘ ʩʨʝʜʥʠʡ ʧʦʢʘʟʘʪʝʣʴ ʤʘʩʩʳ 

ʩʝʣʝʟʝʥʢʠ ʩʦʩʪʘʚʠʣ 943,83 ʤʛ, ʯʪʦ ʚʳʰʝ ʜʘʥʥʳʭ ʚʪʦʨʦʡ ʩʝʨʠʠ ʥʘ 8,28% (ʨ = 0,006) (ʨʠʩ. 1). 

ʇʦʢʘʟʘʪʝʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʫ ʢʨʳʩ ʵʪʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ ʯʝʨʝʟ 7 ʠ 15 ʜʥʝʡ 

ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʩʦʩʪʘʚʠʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 300,92 ʤʛ/100 ʛ ʠ 

255,35 ʤʛ/100 ʛ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʧʨʝʚʳʰʘʣʦ ʜʘʥʥʳʝ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʨʠʠ ʥʘ 3,42% (ʨ = 

0,717), ʘ ʚʦ ʚʪʦʨʦʤ - ʙʳʣʦ ʥʠʞʝ ʥʘ 9,60% (ʨ = 0,165). ʈʘʟʥʠʮʘ ʫʢʘʟʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 

ʜʘʥʥʳʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʚʪʦʨʦʡ ʩʝʨʠʠ ʙʳʣʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʪʝʨʠʷ ʉʪʴʶʜʝʥʪʘ - 0,19 ʠ 0,09. ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʤʘʩʩʘ ʦʨʛʘʥʘ 

ʢʨʳʩ 4 ʠ 5 ʛʨʫʧʧ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 287,52 ʤʛ/100 ʛ ʠ 311,19 ʤʛ/100 ʛ, ʯʪʦ ʦʪʣʠʯʘʣʦʩʴ ʦʪ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʘ 2,43% (ʨ = 0,708) ʚ ʩʪʦʨʦʥʫ ʫʤʝʥʴʰʝʥʠʷ ʠ ʥʘ 5,50% (ʨ = 0,477) - 

ʚ ʩʪʦʨʦʥʫ ʫʚʝʣʠʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʜʘʥʥʳʝ ʙʳʣʠ ʚʳʰʝ ʟʥʘʯʝʥʠʡ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʦʨ ʥʝ ʧʦʣʫʯʘʣʠ, ʥʘ 1,38% (ʨ = 0,799) ʠ 

4,28% (ʨ = 0,571). ɼʣʠʥʘ ʩʝʣʝʟʝʥʢʠ ʢʨʳʩ ʚʪʦʨʦʡ ʩʝʨʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦ ʥʝ 

ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʥʪʨʦʣʴʥʦʡ ʩʝʨʠʠ, ʭʦʪʷ ʠ ʙʳʣʘ ʥʠʞʝ 

ʧʦʩʣʝʜʥʠʭ. ʊʘʢ, ʨʘʟʥʠʮʘ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ 1, 2 ʠ 3 ʛʨʫʧʧʘʭ ʢʨʳʩ ʩʦʩʪʘʚʣʷʣʘ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 6,30% (ʨ = 0,256), 0,12% (ʨ = 0,961) ʠ 3,60% (ʨ = 0,083). ʏʝʨʝʟ 30 ʠ 60 ʜʥʝʡ 

ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʣʠʩʴ, ʵʪʘ ʨʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ ʫʞʝ 2,65% 

(ʨ= 0,756) ʠ 0,41% (ʨ = 0,896). ɺ 4 ʠ 5 ʛʨʫʧʧʘʭ ʩʝʨʠʠ ʕʍɻ ʫʢʘʟʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʚʳʰʘʣ 

ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʦʨ ʥʝ ʧʦʣʫʯʘʣʠ, ʥʘ 5,06% (ʨ = 0,405) ʠ 

1,86% (ʨ = 0,744) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʐʠʨʠʥʘ ʩʝʣʝʟʝʥʢʠ ʫ ʢʨʳʩ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʳʚʝʜʝʥʳ ʠʟ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʯʝʨʝʟ 1 ʠ 7 ʜʥʝʡ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʜʝʡʩʪʚʠʷ ʠʟʫʯʘʝʤʳʭ ʬʘʢʪʦʨʦʚ ʩʦʩʪʘʚʣʷʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 8,52 ʤʤ ʠ 8,42 ʤʤ. ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʥʠʞʝ ʢʦʥʪʨʦʣʷ ʥʘ 1,50% (ʨ = 0,835) 

ʠ 4,32% (ʨ = 0,549), ʥʦ ʧʨʠ ʵʪʦʤ ʧʨʝʚʳʰʘʣʠ ʜʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʩʝʨʠʠ ʕʍɻ ʥʘ 

8,95% (ʨ = 0,196) ʠ 4,34% (ʨ = 0,632). ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʘ ̫ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʩʨʝʜʥʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʰʠʨʠʥʳ ʦʨʛʘʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 3 ʛʨʫʧʧʘʭ ʕʍɻ ʠ ʕʍɻ+ʕʇ ʩʝʨʠʡ (ʨʠʩ. 2, 

ʨʠʩ. 3). ʆʥʘ ʩʦʩʪʘʚʠʣʘ 6,48% (ʨ = 0,026). ʊʦʣʱʠʥʘ ʩʝʣʝʟʝʥʢʠ, ʢʘʢ ʠ ʝʝ ʜʣʠʥʘ ʠ ʰʠʨʠʥʘ, ʙʳʣʘ 

ʤʝʥʴʰʝ ʢʦʥʪʨʦʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʥʦ ʚʦ ʚʩʝʭ ʛʨʫʧʧʘʭ ʧʨʝʚʳʰʘʣʘ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʫ 

ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʦʨ ʥʝ ʧʦʣʫʯʘʣʠ. ʊʘʢ, ʫʢʘʟʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ 3 ʠ 4 ʛʨʫʧʧʘʭ ʩʝʨʠʠ 

ʕʍɻ+ʕʇ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,05 ʤʤ ʠ 4,65 ʤʤ, ʯʪʦ ʧʨʝʚʳʰʘʣʦ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʨʫʧʧ ʩʝʨʠʠ ʕʍɻ ʥʘ 2,27% (ʨ = 0,352) ʠ 4,03% (ʨ = 0,362). 

 

 

ʈʠʩ. 1. ʇʦʢʘʟʘʪʝʣʠ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʞʠʚʦʪʥʳʭ ʩʝʨʠʠ 

ʕʍɻ+ʕʇ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʜʘʥʥʳʤ ʩʝʨʠʠ ʕʍɻ. 

  

ʈʠʩ. 2. ʉʝʣʝʟʝʥʢʘ ʢʨʳʩʳ 3 ʛʨʫʧʧʳ 

ʩʝʨʠʠ ʕʍɻ. 

ʈʠʩ. 3. ʉʝʣʝʟʝʥʢʘ ʢʨʳʩʳ 3 ʛʨʫʧʧʳ 

ʩʝʨʠʠ ʕʍɻ+ʕʇ. 

 

ɺʳʚʦʜʳ. 1. ɺʚʝʜʝʥʠʝ ʢʨʳʩʘʤ ʥʘʩʪʦʡʢʠ ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ ʥʘ ʬʦʥʝ ʠʥʛʘʣʷʮʠʦʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʙʩʦʣʶʪʥʦʡ ʤʘʩʩʳ ʩʝʣʝʟʝʥʢʠ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ʫ ʞʠʚʦʪʥʳʭ, ʢʦʪʦʨʳʝ ʢʦʨʨʝʢʪʦʨ ʥʝ ʧʦʣʫʯʘʣʠ. 2. ʅʘʩʪʦʡʢʘ 

ʵʭʠʥʘʮʝʠ ʧʫʨʧʫʨʥʦʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ ʩʝʣʝʟʝʥʢʠ, ʩʥʠʞʝʥʠʝ 

ʢʦʪʦʨʳʭ ʚʳʟʚʘʥʦ ʠʥʛʘʣʷʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ. 
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ʇʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʠʟʫʯʝʥʠʠ 

ʦʨʛʘʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʝʟʝʥʢʠ ʢʨʳʩ, ʢʦʪʦʨʳʝ ʥʘ ʬʦʥʝ ʚʦʟʜʝʡʩʪʚʠʷ 

ʵʧʠʭʣʦʨʛʠʜʨʠʥʘ ʧʦʣʫʯʘʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʪʠʦʪʨʠʘʟʦʣʠʥ, ʦʙʣʘʜʘʶʱʠʡ ʩʚʦʡʩʪʚʘʤʠ 

ʠʤʤʫʥʦʢʦʨʨʝʢʪʦʨʘ. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʢʦʣʦ 4,280 ʪʳʩ. ʛʘ ʟʝʤʝʣʴ ʚ ʋʟʙʝʢʠʩʪʘʥʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʥʘʭʦʜʷʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʟʫʯʝʥʠʝ ʚʟʚʝʰʝʥʥʳʭ 

ʚʝʱʝʩʪʚ ʠ ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʘ ʪʘʢʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʝʯʥʳʭ ʠ ʧʦʣʠʚʥʳʭ ʚʦʜ, ʠʛʨʘʶʪ 

ʙʦʣʴʰʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʝʣʝ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. 

ʉʚʝʜʝʥʠʝ ʦ ʚʘʣʦʚʦʤ ʩʦʩʪʘʚʝ ʚʟʚʝʩʝʡ ʨ.ʅʠʣʘ ʘ ʪʘʢʞʝ ʄʠʩʩʠʩʠʧʠ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʩʚʦʝ ʚʨʝʤʷ ʌ.ʂʣʘʨʢʦʤ. 

ɼʘʣʝʝ ʠʟʫʯʝʥʠʝʤ ʚʟʚʝʰʝʥʥʳʭ ïʥʘʥʦʩʦʚ ʨʝʢ ʟʘʥʠʤʘʣʠʩʴ ɺ.ɸ.ʄʦʣʦʜʮʦʚ 1964,  ʅ.ʊ 

ʂʫʟʥʝʮʦʚ, ʀ.ʅ. ʂʣʶʢʘʥʦʚʘ ʠ.ʜʨ 1987, ɸ.ʄʘʢʩʫʜʦʚ, ʄ.ɸʙʜʫʣʣʘʝʚ 1984 ʠ ʜʨ. 

ʆʙʲʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʱʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʨʝʢ ʠ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʦʩʥʦʚʥʦʤ ʠʟʫʯʝʥʠʠ ʚʣʠʷʥʠʝ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ, ʚʘʣʦʚʦʛʦ ʩʦʩʪʘʚʘ ʥʘʥʦʩʦʚ ʥʘ ʧʣʦʜʦʨʦʜʠʝ ʧʦʯʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʚʦʧʨʦʩ ʦ ʮʝʥʥʦʩʪʠ ʠʨʨʠʛʘʮʠʦʥʥʳʭ 

ʥʘʥʦʩʦʚ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ. ʆʨʦʰʝʥʠʝ ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ 

ʧʦʯʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʥʝ ʪʦʣʴʢʦ 

ʜʝʡʩʪʚʠʝʤ ʧʦʣʠʚʥʳʭ ʚʦʜ, ʥʦ ʠ ʢʘʯʝʩʪʚʘʤʠ ʠ ʢʦʣʠʯʝʩʪʚʘʤʠ ʧʦʩʪʫʧʘʶʱʠʤʠ ʥʘ ʧʦʣʷ ʪʚʝʨʜʳʤʠ 

ʥʘʥʦʩʘʤʠ. 

ʉʦʩʪʘʚ ʪʚʝʨʜʦʛʦ ʩʪʦʢʘ ʨʘʟʥʦʦʙʨʘʟʝʥ, ʠ ʚʟʚʝʩʠ, ʦʪʣʠʯʘʷʩʴ ʥʘ ʧʦʣʷʭ, ʠʛʨʘʶʪ ʙʦʣʴʰʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʢʘʢ ʧʦʯʚʝʥʥʦʛʦ ʧʨʦʬʠʣʷ, ʪʘʢ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. 

ʄʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ, ʘʛʨʦʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʠʪʝʣʴʥʦ 

ʦʨʦʰʘʝʤʳʭ ʧʦʯʚ ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʷʶʪʩʷ. ɼʝʡʩʪʚʠʝ ʧʦʣʠʚʥʳʭ ʚʦʜ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʚʦʜ ʙʝʟ ʜʦʩʪʘʪʦʯʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʥʘ ʧʦʯʚʳ 

ʥʝʦʜʥʦʟʥʘʯʥʦ:  ʚ ʥʠʭ ʤʦʞʝʪ ʠʜʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʘʢ ʚʪʦʨʠʯʥʦʝ ʟʘʩʦʣʝʥʠʝ, 

ʩʠʣʴʥʦʝ ʫʧʣʦʪʥʝʥʠʝ, ʢʦʨʢʦʦʙʨʘʟʦʚʘʥʠʝ ʠ  ʪ.ʜ.  

ʊʘʢʞʝ ʤʦʞʝʪ ʠʜʪʠ ʫʣʫʯʰʝʥʠʝ ʨʝʞʠʤʘ ʚʣʘʞʥʦʩʪʠ, ʧʦʯʚʝʥʥʦʛʦ ʚʦʟʜʫʭʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ 

ʠ ʜʨ. ʩʚʦʡʩʪʚ ʧʦʯʚ, ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʚʳʰʝʥʠʝ ʠʭ ʧʣʦʜʦʨʦʜʠʷ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʝʯʥʳʝ ʚʦʜʳ, ʚʢʣʶʯʘʷ ʚʟʚʝʰʝʥʥʳʝ ʥʘʥʦʩʳ, ʩʦʜʝʨʞʘʪ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʯʪʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ 

ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ. ʂʨʦʤʝ ʘʟʦʪʘ, ʬʦʩʬʦʨʘ ʠ ʢʘʣʠʷ, ʦʥʠ 

ʩʦʜʝʨʞʘʪ ʚ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʩʝʨʫ, ʦʢʠʩʠ ʠʣʠ ʦʢʠʩʣʳ ʠ ʨʷʜ 

ʙʠʦʬʠʣʴʥʳʭ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʦʚ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʨʦʰʘʝʤʳʝ ʧʦʯʚʳ ʨʝʛʠʦʥʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʨʘʡʥʝ ʙʝʜʥʳ ʵʣʝʤʝʥʪʘʤʠ 

ʧʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʨʦʣʴ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʨʝʢ ʠ ʨʘʩʪʚʦʨʠʤʳʭ ʚʝʱʝʩʪʚ ʚ 

ʥʠʭ ʥʝʩʦʤʥʝʥʥʘ.  

ʅʦ ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʪʦ, ʯʪʦ ʚ ʝʩʪʝʩʪʚʝʥʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ 

ʚʟʚʝʩʝʡ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚʥʠʟ ʧʦ 

ʪʝʯʝʥʠʶ ʨʝʢ ʠ ʚ ʩʠʩʪʝʤʝ ʨʝʢ- ʢʘʥʘʣ- ʘʨʳʢ- ʦʨʦʰʘʝʤʦʝ ʧʦʣʝ ʠ ʪ.ʜ. 

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʧʨʠ ʫʯʘʩʪʠʠ 

ʘʥʪʨʦʧʦʛʝʥʝʟʘ ʤʝʥʷʝʪʩʷ, ʪʦ ʵʪʦʡ ʧʨʦʙʣʝʤʝ ʪʝʧʝʨʴ ʫʜʝʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ʇʨʠ 

ʧʦʣʠʚʘʭ ʯʝʣʦʚʝʢ ʧʨʠʚʦʜʠʪ ʢ ʚʳʧʘʜʝʥʠʶ ʦʜʥʠʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʮʠʢʣʦʚ ʠ ʫʩʢʦʨʝʥʦʛʦ ʦʙʤʝʥʘ ʜʨʫʛʠʭ. ʕʪʦ ʠ ʝʩʪʴ, ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ɸ.ɽ.ʌʝʨʩʤʘʥʘ (1954), ʛʝʦʭʠʤʠʷ ʪʝʭʥʦʛʝʥʝʟʘ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʠʨʨʠʛʘʮʠʦʥʥʘʷ ʬʘʟʘ ʚʦ ʤʥʦʛʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʠʨʦʜʥʦʛʦ ʮʠʢʣʘ. ʇʨʠ ʵʪʦʤ, ʢʨʦʤʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʝʱʝʩʪʚ, ʧʨʦʠʩʭʦʜʠʪ ʠ ʠʭ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ. 
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ʋʯʝʥʳʤʠ ʫʩʪʘʥʦʚʣʝʥʦ (ʂʫʟʥʝʮʦʚ, ʂʣʶʢʘʥʦʚʘ ʠ ʜʨ. 1987), ʯʪʦ ʚ ʤʝʭʘʥʠʯʝʩʢʦʤ ʩʦʩʪʘʚʝ 

ʨʝʯʥʳʭ ʚʦʜ ʉʨʝʜʥʝʡ ɸʟʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʱʝʙʥʠʩʪʳʝ, ʧʝʩʯʘʥʳʝ, ʧʳʣʝʚʘʪʳʝ, 

ʛʣʠʥʦʚʘʪʳʝ ʠ ʢʦʣʣʦʠʜʥʳʝ ʯʘʩʪʠʮʳ ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʢʨʫʧʥʦ-ʧʳʣʝʚʘʪʳʭ ʯʘʩʪʠʮ 0,05-0,01 ʤʤ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʠʭ ʚ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʉʳʨʜʘʨʴʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 25,1-40,1 % . ʂʘʨʙʦʥʘʪʥʦʩʪʴ ʵʪʠʭ ʚʟʚʝʩʝʡ 

ʩʦʩʪʘʚʣʷʝʪ 0,9-182 ʛ/ʤ
3
. [1]. 

ɺ ʚʘʣʦʚʦʤ ʩʦʩʪʘʚʝ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ ʨʝʯʥʳʭ ʚʦʜ ʠʭ ʢʘʨʙʦʥʘʪʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʚ 

ʧʦʥʠʞʝʥʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʢʨʝʤʥʝʟʝʤʘ, ʧʦʚʳʰʝʥʥʦʤ - ʦʢʠʩʣʦʚ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ (ʪʘʙʣʠʮʘ 1.). 

ʉʦʜʝʨʞʘʥʠʝ SiO2 ʚ ʢʘʨʙʦʥʘʪʥʳʭ ʚʟʚʝʩʷʭ ʜʦʩʪʠʛʘʝʪ 45-52 %, ʘ ʚ ʚʦʜʘʭ ʨ.ʐʘʭʠʤʘʨʜʘʥʩʘʡ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʥʠʞʝ (25,03 % ʪʘʙʣʠʮʘ 1.).  

ɺ ʨʝʢʘʭ ʜʦʣʠʥʳ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʠʟʤʝʥʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ CaO, ʦʪ 7 ʜʦ 15 %, ʥʦ 

ʧʨʠ ʵʪʦʤ ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʐʘʭʠʤʘʨʜʘʥʩʘʡ, ʛʜʝ ʩʦʜʝʨʞʘʥʠʝ CaO ʚ ʥʘʥʦʩʘʭ ʩʦʩʪʘʚʣʷʝʪ 

31 %, ʘ ʩʦʜʝʨʞʘʥʠʝ MgO ʜʦʭʦʜʠʪ ʜʦ 3 % . 

ʉʦʜʝʨʞʘʥʠʝ Al2O3 ʦʪʤʝʯʝʥʦ 9,4 %, ʯʪʦ ʢʘʩʘʝʪʩʷ ʦʢʠʩʠ ʞʝʣʝʟʘ (Fe2O3), ʪʦ ʦʥʦ  

ʧʨʘʢʪʠʯʝʩʢʠ ʚ 10 ʨʘʟ ʥʠʞʝ, ʯʝʤ ʩʦʜʝʨʞʘʥʠʝ Al2O3. 

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʛʫʤʫʩʘ, ʢʦʪʦʨʳʡ ʚ ʚʟʚʝʩʷʭ ʨ. 

ʐʘʭʠʤʘʨʜʘʥʩʘʡ ʩʦʩʪʘʚʣʷʝʪ 0,4 % (ʪʘʙʣʠʮʘ 1.).ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʦʜʳ 

ʨ.ʐʘʭʠʤʘʨʜʘʥʩʘʡ ʠʤʝʶʪ ʨʅ-7.6 ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚʳʧʘʜʝʥʠʶ Fe2O3 ʚ ʦʩʘʜʦʢ, ʢʘʢ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʠ ʪʘʢ ʚ ʢʘʯʝʩʪʚʝ ʦʢʩʠʜʘ ʞʝʣʝʟʘ. 

ʄʥʦʛʦʣʝʪʥʝʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʥʦʩʦʚ ʚ ʨ.ʐʘʭʠʤʘʨʜʘʥʩʘʡ ʩʦʩʪʘʚʣʷʝʪ 

0,792 ʛ/ʣ. ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʪ.ʝ. ʧʣʦʪʥʳʡ ʦʩʪʘʪʦʢ ʨʝʯʥʦʡ ʚʦʜʳ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ 0,732 ʛ/ʣ.  

ɻʠʧʦʪʝʪʠʯʝʩʢʠʡ ʩʦʣʝʚʦʡ ʩʦʩʪʘʚ ʚʦʜʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ Ca(HCO3)2 ʠ MgSO4.. 

  
ʊʘʙʣʠʮʘ 1 - ɺʘʣʦʚʦʡ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʥʘʥʦʩʦʚ ʠ ʦʪʣʦʞʝʥʠʡ ʨ. ʐʘʭʠʤʘʨʜʘʥʩʘʡ, % 

(ʂʫʟʥʝʮʦʚ, ʂʣʶʢʘʥʦʚʘ, ʉʘʥʠʥ, 1987) 

ʄʝʩʪʦ 

ʦʪʙʦʨʘ 

ʇʦʪʝʨʠ ʧʨʠ 

ʧʨʦʢʘʣʠʚʘʥʠʠ  

ɻʫʤʫʩ SiO2 Al2O3 Fe2O3 CaO MgO 

ɺʫʘʜʳʣ 27,65 0,4 25,03 9,40 0,96 30,91 2,66 

 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ ʦʜʥʠʤ ʣʠʪʨʦʤ ʪʘʢʦʡ ʚʦʜʳ ʧʦʩʪʫʧʘʝʪ ʚʩʝʛʦ 0,73 ʛ ʩʦʣʠ ʠ 

ʝʱʝ 0,73 ʛ/ʣ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʚ ʦʨʦʰʘʝʤʳʝ ʩʚʝʪʣʳʝ ʩʝʨʦʟʝʤʳ ʖʛʘ ʌʝʨʛʘʥʳ ʧʨʠ ʵʪʦʤ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʪʫʧʘʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘ ʦʨʦʰʘʝʤʳʝ ʧʦʣʷ ʩʦʩʪʘʚʣʷʝʪ 50:50 ʧʨʦʮʝʥʪʦʚ 

ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ ʠ ʚʟʚʝʰʝʥʥʳʭ ʚʝʱʝʩʪʚ. ʇʨʠ ʦʨʦʩʠʪʝʣʴʥʦʡ ʥʦʨʤʝ 5000 ʤ
3
/ʛʘ ʚ ʩʣʫʯʘʝ 

ʩʦʜʝʨʞʘʥʠʝ ʚʟʚʝʰʝʥʥʳʭ ʥʘʥʦʩʦʚ, ʧʣʶʩ ʚʦʜʥʦ-ʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ 1,5 ʛ/ʣ; ʣʝʛʢʦ ʧʦʜʩʯʠʪʘʪʴ, 

ʯʪʦ ʟʘ ʛʦʜ ʥʘ ʢʘʞʜʳʡ ʛʝʢʪʘʨ ʧʦʣʠʚʥʦʡ ʟʝʤʣʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʥʦʩʠʪʩʷ 7,5 ʪ. ʦʨʛʘʥʦ-

ʤʠʥʝʨʘʣʴʥʳʭ  ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ  ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʧʣʦʜʦʨʦʜʠʷ ʩʚʝʪʣʳʭ 

ʩʝʨʦʟʝʤʦʚ. 

ʀʟʫʯʝʥʥʳʝ ʬʘʢʪʳ ʧʦʟʚʦʣʷʶʪ ʜʫʤʘʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʩʠʣʴʥʦ, ʯʪʦ ʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʝʱʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ 

ʧʦʯʚ ʤʦʞʝʪ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʨʝʟʢʦ ʧʨʝʚʳʩʠʪʴ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ. 

ʀʟʫʯʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʛʨʦʠʨʨʠʛʘʮʠʦʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʚ ʦʘʟʠʩʥʳʭ 

ʩʚʝʪʣʳʭ ʩʝʨʦʟʝʤʘʭ  ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʠʥʪʝʨʝʩ, ʦʥʦ 

ʧʦʤʦʛʘʝʪ ʠʟʫʯʝʥʠʶ ʪʘʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʢʘʢ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʛʨʦʠʨʨʠʛʘʮʠʦʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʨʦ-

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʜʨ. ʚʦ ʚʨʝʤʝʥʠ ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚ.  
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ɹʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʠʩʭʦʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʨʝʜʠ ʥʠʭ: 

- ʛʫʘʥʠʜʠʥʦʙʝʥʟʠʤʝʜʘʟʦʣ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ (ʚ ʛʘʩʪʨʦʵʥʪʝʨʦʣʦʛʠʠ), ʠʩʧʦʣʴʟʫʶʪ ʚ 

ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʨʝʧʘʨʘʪʠʚʥʦʡ ʬʦʨʤʝ ʛʝʨʙʠʮʠʜʥʳʭ 

ʢʦʤʧʦʟʠʮʠʡ. 

- 2 ʘʤʠʥʦ-ʙʝʥʟʠʤʝʜʘʟʦʣʧʨʠʤʝʥʷʝʪʩʷ ʚ ʤʝʜʠʮʠʥʝ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʝʧʘʨʘʪʠʚʥʳʭ ʬʦʨʤ ʛʝʨʙʠʮʠʜʦʚ. ʆʯʝʥʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʷʜ 

ʧʨʦʠʟʚʦʜʥʳʭ 2-ʘʤʠʥʦʙʝʥʟʠʤʠʜʘʟʦʣʘ ʦʙʣʘʜʘʝʪ ʥʘʨʷʜʫ ʩ ʘʥʪʠʛʝʣʴʤʠʥʪʥʳʤʠ ʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʬʫʥʛʠʮʠʜʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʢʘʢ ʚ 

ʢʘʯʝʩʪʚʝ ʬʫʥʛʠʮʠʜʦʚ ʧʨʠ ʧʨʦʪʨʘʚʣʠʚʘʥʠʠ ʩʝʤʷʥ.   

- ʦʨʪʦʬʝʥʠʣʜʠʘʤʠʥʵʪʦʪ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʜʫʢʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʠʥʪʝʟʝʠʥʩʝʢʪʠʮʠʜʦʚ, ʢʨʘʩʠʪʝʣʝʡ, ʬʫʥʛʠʮʠʜʦʚ, ʠʥʛʠʙʠʪʦʨʦʚ ʢʦʨʨʦʟʠʠ ʠ ʧʠʛʤʝʥʪʦʚ.  

ʆʨʪʦ-ʌʝʥʠʣʝʥʜʠʘʤʠʥ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʢʘʢ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʡ 

ʧʨʦʜʫʢʪ ʚ ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ 

ʢʘʨʙʘʤʠʜʘ ʘʜʠʧʠʥʦʚʦʡ ʢʠʩʣʦʪʳ  ʧʨʝʧʘʨʘʪ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʥʘ ʬʝʨʤʝʥʪ 

ʧʝʨʦʢʩʠʜʘʟʫ 

ɹʳʣʦ ʚʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʛʣʶʢʦʟʦʡ ʜʘʥʥʳʝ ʚʝ-ʱʝʩʪʚʘ 

ʠʤʝʶʪ ʫʨʦʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ ʥʠʞʝ, ʯʝʤ ʚ ʯʠʩʪʦʤ ʚʠʜʝ. ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 

ʩʚʝʜʝʥʠʡ ʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ ʧʨʠ ʧʦʧʘʜʘʥʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʥʘ 

ʛʠʜʨʦʙʠʦʥʪʳ. ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʙʲʝʢʪʘ ʚʳʙʨʘʥ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʡ ʠʥʜʠʢʘʪʦʨ ï 

ʤʠʢʨʦʦʨʛʘʥʠʟʤ (Parameciumcaudatum) [1,2].  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʚ 1 ʣʠʪʨ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʜʦʙʘʚʠʣʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʝʚʝʱʝʩʪʚʘ ʚ ʩʫʭʦʤ ʚʠʜʝ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʘ. ʊʘʢ 

ʞʝ, ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʪʝʩʪ ʦʙʲʝʢʪʳ - ʢʫʣʴʪʫʨʘ ʠʥʬʫʟʦʨʠʡ  ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ 

150-200 ʰʪ./ʤʣ, ʚ ʩʨʝʜʝ ʃʦʟʠʥʘ-ʃʦʟʠʥʩʢʦʛʦ. ʉʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ, ʧʨʠʣʘʛʘʝʤʦʡ ʢ ʧʨʠʙʦʨʫ 

ɹʠʦʪʝʩʪʝʨ -2 ʙʳʣʘ ʩʜʝʣʘʥʘ ʩʝʨʠʷ ʠʟʤʝʨʝʥʠʡ, ʪʘʢ ʞʝ ,ʙʳʣʠ ʧʨʦʠʟʚʝʜʝʥʳ ʨʘʩʯʸʪʳ ʠʥʜʝʢʩʘ 

ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʚʩʝʭ ʪʨʝʭ ʚʝʱʝʩʪʚ(ʦʮʝʥʢʫ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜʥʦʡ ʧʨʦʙʳ ʧʨʦʠʟʚʦʜʷʪ ʧʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝ ʢʦʣʠʯʝʩʪʚʘ ʢʣʝʪʦʢ ʚ ʚʝʨʭʥʠʭ ʟʦʥʘʭ ʢʶʚʝʪ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʠ 

ʘʥʘʣʠʟʠʨʫʝʤʳʤʠ ʧʨʦʙʘʤʠ ʀʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʠ ʊ ʚʝʣʠʯʠʥʘ ʙʝʟʨʘʟʤʝʨʥʘʷ ʠ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʟʥʘʯʝʥʠʷ ʦʪ 0 ʜʦ 1 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʝʧʝʥʴʶ ʪʦʢʩʠʯʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ). 

ʇʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʫʘʥʠʜʠʥʦʙʝʥʟʠʤʝʜʘʟʦʣ-3 ʤʛ/ʣ, 2 ʘʤʠʥʦʙʝʥʟʠʤʝʜʘʟʦʣ 4 

ʤʛ/ʣ,ʦʨʪʦʬʝʥʠʣʜʠʘʤʠʥ 100ʤʛ/ʣ-ʟʥʘʯʝʥʠʷ0,26;0,25;0,3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦʢʩʠʯʥʦʩʪʴ - 

ʜʦʧʫʩʪʠʤʘʷ (0-0,4),ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ  ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʝ ʚ 10 ʨʘʟ, ʟʥʘʯʝʥʠʝ  

ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʟʨʦʩʣʦ ʜʦ ʟʥʘʯʝʥʠʡ 0,7;0,6;0,5 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ - ʪʦʢʩʠʯʥʦʩʪʴ ʫʤʝʨʝʥʥʘʷ (0,4-

0,7) 

ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʚʝʱʝʩʪʚ ʩ ʩʘʭʘʨʘʤʠ, ʙʳʣʦ ʨʘʩʩʯʠʪʘʥʦ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʣʶʢʦʟʳ, ʠʩʭʦʜʷ ʠʟ ʤʦʣʷʨʥʦʡ ʤʘʩʩʳ ʛʝʨʙʠʮʠʜʦʚ. ɻʫʘʥʠʜʠʥʦʙʝʥʟʠʤʝʜʘʟʦʣ -66 

ʤʛ/ʣ, 2 ʘʤʠʥʦʙʝʥʟʠʤʝʜʘʟʦʣ 30 ʤʛ/ʣ, ʦʨʪʦʬʝʥʠʣʜʠʘʤʠʥ 1000ʤʛ/ʣ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʚ 1 ʣʠʪʨ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʳ ʜʦʙʘʚʠʣʠ ʘʥʘʣʠʟʠʨʫʝʤʳʝ 

ʚʝʱʝʩʪʚʘ ʚ ʩʫʭʦʤ ʚʠʜʝ ʠ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʣʶʢʦʟʳ,  ʪʘʢ ʞʝ ʚ ʩʫʭʦʤ ʚʠʜʝ, ʜʦ 

mailto:little_witch@mail.ru
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ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ ʙʝʟ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʘ ʠ ʧʨʦʠʟʚʝʜʝʥʘ ʩʝʨʠʷ ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʩʯʝʪ ʫʨʦʚʥʷ 

ʪʦʢʩʠʯʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ, ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ 

ʢʦʤʧʣʝʢʩʝ ʩ ʛʣʶʢʦʟʦʡ ʜʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠʤʝʶʪ ʠʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʠ ʚ 10 ʨʘʟ ʥʠʞʝ ʯʝʤ ʚ 

ʯʠʩʪʦʤ ʚʠʜʝ. 

ɼʘʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʢʦʤʧʣʝʢʩʘ ʛʝʨʙʠʮʠʜʦʚ ʩ ʩʘʭʘʨʘʤʠ 

ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ ʜʦ ʤʠʥʠʤʘʣʴʥʦʛʦ, ʙʝʟʦʧʘʩʥʦʛʦ ʫʨʦʚʥʷ. 
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ʆʉʅʆɺʅʓɽ ʇʈʀʆʈʀʊɽʊʓ ʐʂʆʃʔʅʀʂʆɺ ʇʈʀ ʇʈʆʍʆɾɼɽʅʀʀ ʀʄʀ 

ʕʂʆʃʆɻʀʏɽʉʂʀʍ ʊʈʆʇ ɺ ʅɸʎʀʆʅɸʃʔʅʆʄ ʇɸʈʂɽ çʇɸɸʅɸʗʈɺʀè 

 

ʄʦʠʩʝʝʚʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʝʝʚʥʘ, ɺʠʩʩʘʨʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ɺʘʣʝʥʪʠʥʦʚʥʘ 

 
ʌɻɹʆʋ ʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ, ʈʦʩʩʠʷ 

tima3909@rambler.ru 

 

 

ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʣʘʛʝʨʷ ʜʣʷ 

ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʇ 

çʇʘʘʥʘʷʨʚʠè ʨʘʙʦʪʘʶʪ ʩ 1997 ʛʦʜʘ. 

ʇʦʩʪʦʷʥʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʣʘʛʝʨʝʡ ʷʚʣʷʶʪʩʷ ʫʯʘʱʠʝʩʷ ʣʠʮʝʷ ˉ 40 ʛ. 

ʇʝʪʨʦʟʘʚʦʜʩʢʘ, ʇʷʦʟʝʨʩʢʦʡ ʩʨʝʜʥʝʡ 

ʰʢʦʣʳ, ʚʦʩʧʠʪʘʥʥʠʢʠ ʇʷʦʟʝʨʩʢʦʛʦ 

ʜʝʪʩʢʦʛʦ ʜʦʤʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʛʝʦʛʨʘʬʠʷ ʫʯʘʩʪʥʠʢʦʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʩʰʠʨʠʣʘʩʴ, ʚ ʨʘʙʦʪʝ ʣʘʛʝʨʷ ʧʨʠʥʠʤʘʣʠ 

ʫʯʘʩʪʠʝ ʜʝʪʠ ʠʟ ʂʘʣʝʚʘʣʴʩʢʦʛʦ, 

ʂʦʥʜʦʧʦʞʩʢʦʛʦ, ʂʝʤʩʢʦʛʦ ʨʘʡʦʥʦʚ 

ʂʘʨʝʣʠʠ, ʘ ʪʘʢʞʝ ʠʟ ʉʘʥʢʪ ï ʇʝʪʝʨʙʫʨʛʘ, ʛ. 

ɺʦʣʦʛʜʳ, ʛ. ʇʝʨʝʩʣʘʚʣʴ-ɿʘʣʝʩʩʢʦʛʦ, 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʠ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɺ 

ʩʨʝʜʥʝʤ ʟʘ ʣʝʪʦ  ʣʘʛʝʨʴ ʧʦʩʝʱʘʝʪ ʦʢʦʣʦ 150 

ʰʢʦʣʴʥʠʢʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʠ ʟʘʜʘʯʘʤʠ 

ʣʘʛʝʨʷ ʷʚʣʷʶʪʩʷ [4]: 

-) ʧʦʜʜʝʨʞʢʘ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ; 

-) ʦʨʛʘʥʠʟʘʮʠʷ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʜʝʪʝʡ ʠ ʠʭ ʦʟʜʦʨʦʚʣʝʥʠʝ; 

-) ʚʦʩʧʠʪʘʥʠʝ ʯʫʚʩʪʚ ʣʶʙʚʠ ʢ ʧʨʠʨʦʜʝ, ʧʘʪʨʠʦʪʠʟʤʘ ʯʝʨʝʟ ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʨʠʨʦʜʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʇʘʘʥʘʷʨʚʠè ʠ ʠʩʪʦʨʠʝʡ ʧʦʩʝʣʝʥʠʷ ʢʘʨʝʣ ʠ ʬʠʥʥʦʚ ʥʘ  

ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʠʭ ʦʙʳʯʘʷʤʠ ʠ ʪʨʘʜʠʮʠʷʤʠ; 

-) ʦʙʤʝʥ ʦʧʳʪʦʤ ʨʘʙʦʪʳ ʠ ʧʨʦʚʦʜʠʤʳʭ ʟʘʥʷʪʠʡ. 

ʃʘʛʝʨʴ ʧʨʦʚʦʜʠʪʩʷ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ, ʝʛʦ ʨʘʙʦʪʘ ʦʨʛʘʥʠʟʫʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʦ ʩʤʝʥ. ʉʤʝʥʳ 

ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ, ʥʘʧʨʠʤʝʨ, ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʦʜʥʠʭ ʩʤʝʥ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘ, ʜʨʫʛʠʝ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʟʥʘʢʦʤʩʪʚʦ 

ʩ ʪʝʨʨʠʪʦʨʠʝʡ  ʅʇ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʘʛʝʨʷ, ʦʩʥʦʚʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʤʦʛʫʪ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʧʣʦʯʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʜʝʪʩʢʦʛʦ 

ʢʦʣʣʝʢʪʠʚʘ, ʨʘʩʰʠʨʝʥʠʝ ʢʨʫʛʦʟʦʨʘ ʜʝʪʝʡ ʠ ʠʭ ʦʟʜʦʨʦʚʣʝʥʠʝ.  

ɺ ʥʘʰʠ ʟʘʜʘʯʠ ʚʭʦʜʠʣʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʦʧ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʇ çʇʘʘʥʘʷʨʚʠè. ʅʠʞʝ ʧʨʠʚʦʜʷʪʩʷ ʩʜʝʣʘʥʥʳʝ 

ʥʘʤʠ ʦʧʠʩʘʥʠʷ 3 ʪʨʦʧ: ʥʘ ʚʦʜʦʧʘʜʳ ʂʠʚʘʢʘʢʢʦʩʢʠ ʠ ʄʷʥʪʶʢʦʩʢʠ ʠ ʥʘ ʛʦʨʫ ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ 

(ʂʠʚʘʢʢʘ). ʂʘʨʪʦʩʭʝʤʳ ʪʨʦʧ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʆʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʅʇ çʇʘʘʥʘʷʨʚʠè [5] 

1. ʄɸʈʐʈʋʊ ʋʈʆʏʀʑɽ ɺɸʈʊʀʆʃɸʄʇʀ ï ɺʆɼʆʇɸɼ ʂʀɺɸʂʂɸʂʆʉʂʀ- 

ʋʈʆʏʀʑɽ ʋʉʊʔ- ʆʃɸʅɻɸ  

ʄʘʨʰʨʫʪ ʥʘʯʠʥʘʝʪʩʷ ʫ ʙʳʚʰʝʡ ʜʝʨʝʚʥʠ ɺʘʨʪʠʦʣʘʤʧʠ. ɺ  ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʤʝʩʪʝ 

ʧʦʩʝʣʝʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʩʫʭʦʜʦʣʴʥʳʝ ʨʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʝ ʣʫʛʘ ʥʘ ʣʫʛʦʚʳʭ ʜʝʨʥʦʚʳʭ 

ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ. ʊʨʦʧʘ ʠʜʝʪ ʧʦ ʩʝʚʝʨʥʦʤʫ ʙʝʨʝʛʫ ʨʝʢʠ ʆʣʘʥʛʘ, ʧʨʦʭʦʜʷ ʩʢʚʦʟʴ ʙʳʚʰʠʝ 

ʧʦʣʷ, ʣʝʩ ʠ ʙʦʣʦʪʠʩʪʳʝ ʤʝʩʪʘ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʪʨʝʭ ʢʠʣʦʤʝʪʨʦʚ ʚ 
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ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʉʪʝʧʝʥʴ ʩʣʦʞʥʦʩʪʠ: ʣʝʛʢʠʡ ï ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 3-ʭ ʯʘʩʦʚ.  

ʊʦʯʢʘ 1. ʅʘʭʦʜʠʪʩʷ ʥʘ ʪʨʦʧʝ ʚ 25 ʤʝʪʨʘʭ ʦʪ ʜʦʨʦʛʠ. ʅʘ ʵʪʦʡ ʪʦʯʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ 

ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘ (ʇʊʂ): ʙʝʨʝʟʦʚʦ-ʝʣʦʚʳʡ ʢʫʩʪʘʨʥʠʯʢʦʚʦ-

ʟʝʣʝʥʦʤʦʰʥʳʡ ʣʝʩ ʥʘ ʩʨʝʜʥʝʧʦʜʟʦʣʠʩʪʳʭ ʠʣʣʶʚʠʘʣʴʥʦ-ʞʝʣʝʟʠʩʪʳʭ ʧʦʯʚʘʭ ʠ ʨʘʟʥʦʪʨʘʚʥʦ-

ʟʣʘʢʦʚʳʡ ʣʫʛ ʥʘ ʦʪʦʨʬʦʚʘʥʥʳʭ ʜʝʨʥʦʚʦ-ʣʫʛʦʚʳʭ ʧʦʯʚʘʭ. ʃʫʛ ʚ ʧʨʦʰʣʦʤ ʷʚʣʷʣʩʷ ʧʘʰʥʝʡ, 

ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʘʢ ʩʝʥʦʢʦʩ. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʫʯʘʩʪʦʢ ʩʠʣʴʥʦ ʫʚʣʘʞʥʝʥ, 

ʥʘ ʣʫʛʘʭ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʪʴ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʢʘʥʘʚ. ɺ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʣʫʛʘ 

ʥʘʭʦʜʠʪʩʷ ʬʫʥʜʘʤʝʥʪ ʧʦʩʪʨʦʡʢʠ ʞʠʣʦʛʦ ʜʦʤʘ ʠ ʦʩʪʘʪʢʠ ʧʝʯʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʷʜʦʤ ʠʤʝʶʪʩʷ 

ʩʣʝʜʳ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ʠ ʢʦʣʦʜʝʮ. ɺʦ ʚʨʝʤʷ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʤʠ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʜʝʩʷʪʠʚʝʜʝʨʥʳʡ ʢʦʪʝʣ, ʩʜʝʣʘʥʥʳʡ ʚ ʋʩʪʴ-ʋʩʦʣʴʝ ʚ ʜʦʨʝʚʦʣʶʮʠʦʥʥʦʝ ʚʨʝʤʷ. ʆʥ 

ʙʳʣ ʧʝʨʝʜʘʥ ʚ ʤʫʟʝʡ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ.  

ʊʦʯʢʘ 2. ʉʤʦʪʨʦʚʘʷ ʧʣʦʱʘʜʢʘ ʫ ʚʳʭʦʜʘ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜ ʩ ʢʨʘʩʠʚʳʤ ʚʠʜʦʤ ʥʘ ʛʦʨʫ 

ʂʠʚʘʢʢʘ. ʅʘ ʙʝʨʝʛʫ ʨʝʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʘʨʦʩʣʠ ʞʠʤʦʣʦʩʪʠ ʇʘʣʣʘʩʘ ʠ ʝʜʠʥʠʯʥʳʝ ʵʢʟʝʤʧʣʷʨʳ 

ʚʦʣʯʴʝʛʦ ʣʳʢʘ.  

ʊʦʯʢʘ 3. ʅʘʭʦʜʠʪʩʷ ʫ ʧʝʨʚʳʭ ʧʦʨʦʛʦʚ. ʅʘ ʙʝʨʝʛʫ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʳ 

ʩʝʡʩʤʦʜʠʩʣʦʢʘʮʠʡ ʚ ʚʠʜʝ ʙʦʣʴʰʠʭ ʛʨʫʙʦʦʙʣʦʤʦʯʥʳʭ ʢʘʤʝʥʥʳʭ ʛʣʳʙ. ɺ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ 

ʣʝʞʘʪ ʜʚʘ ʤʝʣʴʥʠʯʥʳʭ ʞʝʨʥʦʚʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʘʭʦʞʜʝʥʠʠ ʟʜʝʩʴ ʚ ʧʨʦʰʣʦʤ ʚʦʜʷʥʦʡ 

ʤʝʣʴʥʠʮʳ. 

ʊʦʯʢʘ 4.  ʈʝʢʘ ʆʣʘʥʛʘ, ʩʦʝʜʠʥʷʶʱʘʷ ʦʟʝʨʘ ʇʘʘʥʘʷʨʚʠ ʠ ʇʷʦʟʝʨʦ, ʠʤʝʝʪ 13 

ʧʦʨʦʞʠʩʪʳʭ ʫʯʘʩʪʢʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʢʨʫʧʥʝʡʰʠʡ ï ʂʠʚʘʢʢʘ. ɺʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʂʘʨʝʣʠʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çʇʘʘʥʘʷʨʚʠè. ʆʥ 

ʦʜʠʥ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʚ ʨʝʩʧʫʙʣʠʢʝ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʪʠʧʫ ʢʘʩʢʘʜʥʳʭ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʂʠʚʘʢʢʘʢʦʩʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʙʦʣʴʰʠʤ ʜʝʚʩʪʚʝʥʥʳʤ ʧʦʨʦʛʦʤ ʂʘʨʝʣʠʠ.  ʆʙʱʘʷ ʚʳʩʦʪʘ 

ʧʘʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʜʚʝʥʘʜʮʘʪʴ ʤʝʪʨʦʚ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 100ʤʝʪʨʦʚ. ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʵʪʦʪ 

ʚʦʜʦʧʘʜ ʙʳʣ ʤʘʣʦ ʢʦʤʫ ʠʟʚʝʩʪʝʥ. ʊʘʢ ʢʘʢ ʦʥ, ʚʦ-ʧʝʨʚʳʭ, ʥʘʭʦʜʠʪʩʷ ʚ çʤʝʜʚʝʞʴʝʤ ʫʛʣʫè 

ʂʘʨʝʣʠʠ, ʚʦ-ʚʪʦʨʳʭ, ʚ ʧʦʛʨʘʥʠʯʥʦʡ ʟʦʥʝ. ɼʘʣʝʝ ʤʘʨʰʨʫʪ ʧʨʦʭʦʜʠʪ ʧʦ ʢʨʘʶ 

ʪʝʨʨʘʩʠʨʦʚʘʥʥʦʛʦ ʩʢʣʦʥʘ ʧʦ ʩʦʩʥʦʚʦʤʫ ʣʠʰʘʡʥʠʢʦʚʦ-ʢʫʩʪʘʨʥʠʯʢʦʚʦʤʫ ʣʝʩʫ.  

ʊʦʯʢʘ 5. ʃʝʚʳʡ ʙʝʨʝʛ ʨʝʢʠ ʆʣʘʥʛʘ. ɺ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʤ ʧʨʠʫʩʪʴʝʚʦʤ ʫʯʘʩʪʢʝ ʩ 

ʚʳʩʦʢʦʛʦ ʨʘʟʨʫʰʝʥʥʦʛʦ ʚʦʜʥʦʡ ʵʨʦʟʠʝʡ ʙʝʨʝʛʘ ʦʪʢʨʳʚʘʝʪʩʷ ʧʨʝʢʨʘʩʥʳʡ ʚʠʜ ʥʘ ʛʦʨʫ ʂʠʚʘʢʢʘ     

2. ʄɸʈʐʈʋʊ ʅɸ ɺʆɼʆʇɸɼ ʄʗʅʊʖʂʆʉʂʀ    

ʄʘʨʰʨʫʪ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʣʘʛʝʨʷ ʚ ʨʘʡʦʥʝ ʠʩʪʦʢʘ ʨʝʢʠ ʆʣʘʥʛʘ. ʕʪʦ ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʚʦʜʥʳʡ ʤʘʨʰʨʫʪ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ. ʆʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʣʘʜʴʝ çʅʘʜʝʞʜʘè, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ  ʜʣʷ ʙʦʣʴʰʠʭ ʛʨʫʧʧ, ʘ ʪʘʢʞʝ ʥʘ ʣʦʜʢʘʭ ʠ ʙʘʡʜʘʨʢʘʭ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ 

ʤʘʨʰʨʫʪʘ ʜʦ ʚʦʜʦʧʘʜʘ: ʦʢʦʣʦ 18ʢʤ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʣʦʜʢʝ. ʉʪʝʧʝʥʴ ʩʣʦʞʥʦʩʪʠ: 

ʣʝʛʢʠʡ ï ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ ʰʝʩʪʠ ʯʘʩʦʚ.  

 ʊʦʯʢʘ 1.  ʄʘʨʰʨʫʪ ʧʨʦʭʦʜʠʪ ʧʦ ʘʢʚʘʪʦʨʠʠ ʦʟ. ʇʘʘʥʘʷʨʚʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʤʫ ʚ ʮʝʥʪʨʝ 

ʧʘʨʢʘ. ʇʘʘʥʘʷʨʚʠ ʦʜʥʦ ʠʟ ʛʣʫʙʦʯʘʡʰʠʭ ʦʟʝʨ ɽʚʨʦʧʳ. ɽʛʦ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʉʝʚʝʨʥʳʤ 

ɹʘʡʢʘʣʦʤ. ɻʣʫʙʠʥʘ ʦʟʝʨʘ ʜʦʩʪʠʛʘʝʪ 128 ʤʝʪʨʦʚ. ʇʦ ʟʘʤʝʨʝʥʥʦʡ ʠʟ ʌʠʥʣʷʥʜʠʠ ʘʙʩʦʣʶʪʥʦʡ 

ʚʳʩʦʪʝ ʣʝʪʥʠʡ ʫʨʦʚʝʥʴ ʟʝʨʢʘʣʘ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʪʤʝʪʢʝ ʦʢʦʣʦ 132 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ, ʪ.ʝ. 

ʛʣʫʙʠʥʥʘʷ ʯʘʩʪʴ ʜʥʘ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ ʄʠʨʦʚʦʛʦ ʦʢʝʘʥʘ. ʇʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʢʘʪʝʨʘ ʤʦʞʥʦ 

ʦʟʥʘʢʦʤʠʪʴʩʷ ʢʘʢ ʩ ʩʘʤʠʤ ʦʟʝʨʦʤ, ʪʘʢ ʠ ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʝʛʦ ʧʨʠʨʦʜʥʳʤʠ ʠ ʠʩʪʦʨʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ. ɺ ʩʘʤʦʤ ʦʟʝʨʝ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʘ ʩʣʘʙʦ ʠʟ-ʟʘ ʢʨʫʪʠʟʥʳ  ʧʦʜʚʦʜʥʳʭ 

ʩʢʘʪʦʚ. ɺ ʙʦʪʘʥʠʯʝʩʢʦʡ ʰʢʘʣʝ ʪʠʧʦʚ ʦʟʝʨ ʇʘʘʥʘʷʨʚʠ ʦʪʥʝʩʝʥʦ ʢ ʨʜʝʩʪʦ-ʭʘʨʦʚʦʤʫ ʪʠʧʫ. 

ʅʘʠʙʦʣʝʝ ʮʝʥʥʳʤ ʠʭʪʠʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʦʟʝʨʘ ʷʚʣʷʝʪʩʷ ʢʫʤʞʘ, ʟʜʝʩʴ ʦʥʘ 

ʥʘʛʫʣʠʚʘʝʪʩʷ, ʘ ʥʝʨʝʩʪʠʪʩʷ ʚ ʧʨʠʪʦʢʘʭ ʚʦʜʥʦʡ ʩʠʩʪʝʤʳ ʆʣʘʥʛʘ ï ʇʘʘʥʘʷʨʚʠ ʥʘʨʷʜʫ ʩ ʢʫʤʞʝʡ 

ʚʩʪʨʝʯʘʶʪʩʷ ʪʘʢʞʝ ʭʘʨʠʫʩ, ʩʠʛ, ʙʳʯʦʢ ʧʝʩʪʨʳʡ ʠ ʜʨʫʛʠʝ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʇʘʘʥʘʷʨʚʠ ʷʚʣʷʶʪʩʷ 

ʨʘʩʧʨʦʩʪʨʘʥʠʚʰʠʝʩʷ ʧʨʠ ʣʝʜʥʠʢʦʚʴʝ ʨʝʣʠʢʪʦʚʳʝ ʨʘʯʢʠ ï ʤʦʥʦʧʦʨʝʷ (Monoporeia) ʠ ʧʘʣʘʮʝʷ 

(Pallasea), ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʦʣʴ ʢʦʪʦʨʳʭ ʤʥʦʛʦʦʙʨʘʟʥʘ. ʄʦʥʦʧʦʨʝʷ ʧʦʪʨʝʙʣʷʝʪ ʩʪʝʢʘʶʱʠʝ ʥʘ 

ʜʥʦ ʦʨʛʘʥʠʯʝʩʢʠʝ ʦʩʪʘʪʢʠ ʠ ʨʘʟʣʘʛʘʶʱʠʭ ʠʭ ʙʘʢʪʝʨʠʡ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʘʣʘʮʝʷ ʦʪʣʘʚʣʠʚʘʝʪ 



˪̠̋̏̌̏̄̉ 
 

32 
 

ʜʨʫʛʠʭ ʜʦʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʥʝ ʙʨʝʟʛʫʷ ʧʘʜʘʣʴʶ. ʇʦ ʙʝʨʝʛʘʤ  ʚʠʜʥʳ ʤʥʦʛʠʝ ʚʝʨʰʠʥʳ-ʪʫʥʪʫʨʠ, 

ʩʫʭʦʜʦʣʴʥʳʝ ʣʫʛʘ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʙʳʚʰʠʭ ʧʦʩʝʣʝʥʠʡ.  

ʊʦʯʢʘ 2. ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʝʡʰʠʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʝʪʩʷ ʩʢʘʣʘ ʈʫʩʢʝʘʢʘʣʣʠʦ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʜʦ ʜʘʥʥʦʛʦ ʤʝʩʪʘ ʩʦʩʪʘʚʣʷʝʪ 12ʢʤ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʣʦʜʢʝ, 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʜʦ 4-ʭ ʯʘʩʦʚ. ɺ ʧʝʨʝʚʦʜʝ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʵʪʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʥʘʟʚʘʥʠʝ 

ʦʟʥʘʯʘʝʪ çʢʨʘʩʥʳʝ (ʢʦʨʠʯʥʝʚʳʝ) ʩʢʘʣʳè. ʂʨʘʩʥʳʤʠ ʩʢʘʣʘʤʠ ʵʪʦʪ ʦʪʚʝʩʥʳʡ ʦʙʨʳʚ ʥʘʟʚʘʣʠ ʟʘ 

ʥʝʦʙʳʯʥʳʡ ʮʚʝʪ. ʕʪʠ ʢʨʫʪʳʝ ʙʝʨʝʛʘ ʠʤʝʶʪ ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʳʡ ʦʪʪʝʥʦʢ. ʉʢʘʣʴʥʘʷ ʩʪʝʥʢʘ 

ʧʦʜʥʠʤʘʝʪʩʷ ʧʨʷʤʦ ʠʟ ʦʟʝʨʘ ʥʘ 60ʤʝʪʨʦʚ. ʈʷʜʦʤ ʩ ʈʫʩʢʝʘʢʘʣʣʠʦ ï ʩʘʤʳʝ ʛʣʫʙʦʢʠʝ ʤʝʩʪʘ ʥʘ 

ʦʟʝʨʝ ʇʘʘʥʘʷʨʚʠ, ʜʦ 128ʤʝʪʨʦʚ. ʉʨʝʜʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʙʨʘʱʝʥʥʦʡ ʢ ʩʦʣʥʮʫ ʦʙʥʘʞʝʥʥʦʡ 

ʩʢʘʣʳ ʚʩʪʨʝʯʘʶʪʩʷ ʢʘʢ ʶʞʥʳʝ ʩʢʘʣʴʥʳʝ, ʪʘʢ ʠ ʩʝʚʝʨʥʳʝ ʪʘʝʞʥʳʝ ʚʠʜʳ ʨʘʩʪʝʥʠʡ. ɿʜʝʩʴ 

ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʨʝʜʢʠʡ ʚʠʜ ʤʭʦʚ ʤʠʫʨʝʣʣʘ ʪʦʥʝʥʴʢʘʷ (Myurella tenerrima). ʅʘ ʵʪʦʤ 

ʟʥʘʤʝʥʠʪʦʤ ʩʢʘʣʴʥʦʤ ʦʙʥʘʞʝʥʠʠ ʨʘʩʪʫʪ ʢʘʯʠʤ ʢʫʯʢʦʚʘʪʳʡ (Gypsophila fastigiata), ʢʦʩʪʝʥʝʮ 

ʩʪʝʥʥʦʡ (Asplenium septentrionalis), ʣʘʧʯʘʪʢʘ ʐʘʤʠʩʩʦ(Potentilla chamissonis), ʢʨʫʧʢʘ ʩʝʨʘʷ 

(Draba cinerea), ʣʠʧʫʯʢʘ ʧʦʚʠʩʣʦʧʣʦʜʥʘʷ (Lapula deflexa).  

ʇʨʝʜʫʩʤʦʪʨʝʥʘ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʦʩʪʘʥʦʚʢʘ ʚʙʣʠʟʠ ʩʢʘʣ. ɺʳʭʦʜ ʥʘ ʙʝʨʝʛ ʟʜʝʩʴ 

ʟʘʪʨʫʜʥʝʥ ʠʟ-ʟʘ ʢʨʫʪʠʟʥʳ ʩʢʘʣ.  ɺʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʧʦʚʩʝʤʝʩʪʥʦ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʦʥʢʠʝ 

ʚʳʪʷʥʫʪʳʝ ʝʣʠ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʩʚʦʝʡ ʬʦʨʤʦʡ ʩʚʝʯʢʠ.  ʅʘ ʙʝʨʝʛʫ ʇʘʘʥʘʷʨʚʠ ʢʦʛʜʘ-ʪʦ 

ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʜʝʩʷʪʢʠ ʭʫʪʦʨʦʚ. ʅʘ ʤʝʩʪʘʭ ʠʭ ʙʳʣʦʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ 

ʨʘʟʨʫʰʝʥʥʳʝ ʞʠʣʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʩʪʨʦʡʢʠ, ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘʥʘʚʳ ʠ ʜʨʫʛʠʝ ʩʣʝʜʳ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʊʦʯʢʘ 3. ɹʝʨʝʛ ʦʟʝʨʘ ʇʘʘʥʘʷʨʚʠ. ʀ ʫʞʝ ʟʜʝʩʴ, ʥʘ ʙʝʨʝʛʫ ʩʣʳʰʠʪʩʷ  ʛʫʣ ʚʦʜʦʧʘʜʘ. ʅʘ 

ʧʝʩʯʘʥʦʤ ʙʝʨʝʛʫ ʦʟʝʨʘ ʨʘʩʪʝʪ ʯʘʙʨʝʮ (Thymus serpyllum). ʅʝʜʘʣʝʢʦ ʧʦʙʝʨʝʞʴʷ ʥʘʭʦʜʷʪʩʷ 

ʦʩʪʘʪʢʠ ʧʝʯʠ, ʩʜʝʣʘʥʥʦʡ ʠʟ ʪʘʣʴʢʦ-ʭʣʦʨʠʪʘ, ʛʦʨʥʦʡ ʧʦʨʦʜʳ, ʦʙʣʘʜʘʶʱʝʡ ʩʚʦʡʩʪʚʦʤ ʧʦʩʣʝ 

ʥʘʛʨʝʚʘ ʜʦʣʛʦ ʫʜʝʨʞʠʚʘʪʴ ʪʝʧʣʦ. ɺ ʜʨʫʛʠʭ ʤʝʩʪʘʭ ʂʘʨʝʣʠʠ ʵʪʦʪ ʢʘʤʝʥʴ ʥʘʟʳʚʘʣʠ 

çʛʦʨʰʝʯʥʳʤè, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʢʫʭʦʥʥʦʡ ʧʦʩʫʜʳ. ʊʘʣʴʢʦ-

ʭʣʦʨʠʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʧʝʯʝʡ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ ʇʘʘʥʘʷʨʚʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʇʦ 

ʠʩʪʦʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʫʧʦʤʷʥʫʪʘʷ ʧʝʯʴ ʩʪʦʷʣʘ ʚ ʟʜʘʥʠʠ ʰʢʦʣʳ. ʋʯʘʱʠʝʩʷ ʰʢʦʣʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʙʣʠʟʠ ʚʦʜʦʧʘʜʘ, ʤʦʛʣʠ ʚʦ ʚʩʝ ʩʝʟʦʥʳ ʛʦʜʘ ʣʶʙʦʚʘʪʴʩʷ ʵʪʠʤ ʫʥʠʢʘʣʴʥʳʤ 

ʧʨʠʨʦʜʥʳʤ ʦʙʲʝʢʪʦʤ.   

ʊʦʯʢʘ 4. ɺʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ - ʵʪʦ ʚʪʦʨʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʚʦʜʦʧʘʜ ʧʘʨʢʘ. ɽʱʝ ʚ XIX  

ʚʝʢʝ ʦʥ ʩʯʠʪʘʣʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʇʘʘʥʘʷʨʚʠ. 

ʅʘʟʚʘʥʠʝ ʚʦʜʦʧʘʜʘ ʩʭʦʞʝ ʩ ʥʘʟʚʘʥʠʷʤʠ ʨʝʯʢʠ, ʦʟʝʨʘ ʠ ʚʝʨʰʠʥʳ ʠ ʦʟʥʘʯʘʝʪ çʩʦʩʥʦʚʳʡè. 

ɺʦʜʦʧʘʜ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʚʧʘʜʘʶʱʝʡ ʚ ʦʟ. ʇʘʘʥʘʷʨʚʠ ʨʝʢʠ  ʄʷʥʪʶʡʦʢʠ. ʅʘ 

ʵʪʦʤ ʦʙʲʝʢʪʝ ʤʦʞʥʦ ʥʘʩʯʠʪʘʪʴ ʧʷʪʴ ʩʪʫʧʝʥʝʡ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʱʥʳʤ ʧʦʪʦʢʦʤ ʧʘʜʘʶʪ, ʧʝʥʷʩʴ, 

ʚʦʜʳ ʄʷʥʪʶʡʦʢʠ. ʉʠʣʫ ʧʘʜʘʶʱʝʡ ʚʦʜʳ ʢʦʛʜʘ-ʪʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ: ʚ ʵʪʦʤ 

ʤʝʩʪʝ ʩʪʦʷʣʘ ʚʦʜʷʥʘʷ ʤʝʣʴʥʠʮʘ, ʥʘ ʢʦʪʦʨʦʡ ʤʦʣʦʣʠ ʟʝʨʥʦ ʦʙʠʪʘʪʝʣʝʡ ʩʦʩʝʜʥʠʭ ʭʫʪʦʨʦʚ. ʆʥʘ 

ʨʘʙʦʪʘʣʘ ʜʦ 1940-ʭ ʛʦʜʦʚ, ʘ ʪʝʧʝʨʴ ʤʝʩʪʦ ʩʝʙʝ ʟʘʚʦʝʚʘʣʘ ʧʨʠʨʦʜʘ.  

3. ʄɸʈʐʈʋʊ ʅɸ ɻʆʈʋ ʂɸɺɸʂʂɸʊʋʅʊʋʈʀ   

ʆʪ ʜʦʨʦʛʠ, ʧʨʦʭʦʜʷʱʝʡ ʩʢʚʦʟʴ ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʇʘʘʥʘʷʨʚʠè, ʜʦ ʛʦʨʳ 

ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ ʚʝʜʝʪ ʭʦʨʦʰʘʷ ʪʨʦʧʘ. ʆʥʘ ʥʘʯʠʥʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 10 ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʧʘʨʢʘ ʢ 

ʩʝʚʝʨʫ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʦʢʦʣʦ 5 ʢʤ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʨʦʧʘ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʣʝʛʢʘʷ ï ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʦʢʦʣʦ 4-5 ʯʘʩʦʚ.  

ʊʦʯʢʘ 1. ʅʘʯʠʥʘʝʪʩʷ ʪʨʦʧʘ ʚ ʧʦʜʟʦʥʝ ʛʦʨʥʦʡ ʪʘʡʛʠ, ʟʜʝʩʴ ʧʨʝʦʙʣʘʜʘʝʪ ʝʣʦʚʳʝ ʣʝʩʘ. ɺ 

ʦʩʥʦʚʥʦʤ ʯʝʨʥʠʯʥʘʷ ʛʨʫʧʧʘ. ʄʥʦʛʦ ʚʩʪʨʝʯʘʝʪʩʷ ʨʫʯʝʡʢʦʚ. ɺʩʷ ʪʨʦʧʘ ʙʣʘʛʦʫʩʪʨʦʝʥʘ ï ʚʜʦʣʴ 

ʪʨʦʧʳ ʩʜʝʣʘʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ  ʪʘʙʣʠʯʢʠ-ʘʥʰʣʘʛʠ. 

ʊʦʯʢʘ 2. ʄʥʦʛʠʝ ʩʢʣʦʥʳ ʧʘʨʢʘ ʧʦʩʪʦʷʥʥʦ ʧʦʜʧʠʪʳʚʘʶʪʩʷ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʠ 

ʨʦʜʥʠʢʘʤʠ. ʅʘ ʪʘʢʠʭ ʩʢʣʦʥʘʭ ʨʘʟʚʠʚʘʶʪʩʷ ʩʚʦʝʦʙʨʘʟʥʳʝ ʙʦʣʦʪʘ, ʥʘʟʚʘʥʥʳʝ ʬʠʥʩʢʠʤʠ 

ʙʦʣʦʪʦʚʝʜʘʤʠ ʚʠʩʷʯʠʤʠ. ʆʥʠ ʙʳʣʠ ʚ 1922 ʛʦʜʫ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ɺʷʡʥʸ ɸʫʵʨʦʤ ʠʤʝʥʥʦ ʚ 

ʨʘʡʦʥʝ ʇʘʘʥʘʷʨʚʠ. ʇʦʩʢʦʣʴʢʫ ʦʥʠ ʠʥʪʝʥʩʠʚʥʦ ʧʦʜʧʠʪʳʚʘʶʪʩʷ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʤʠ 

ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ, ʠʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʪʘʢʞʝ ʚʝʩʴʤʘ ʨʘʟʥʦʦʙʨʘʟʝʥ. ʏʘʩʪʦ ʪʘʢʠʝ 

ʚʠʩʷʯʠʝ ʙʦʣʦʪʘ ʷʚʣʷʶʪʩʷ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤʠ ʟʚʝʥʴʷʤʠ ʤʝʞʜʫ ʤʝʞʛʨʷʜʦʚʳʤʠ ʠ ʧʨʠʦʟʝʨʥʳʤʠ 
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ʙʦʣʦʪʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʤʳʩʣ çʚʠʩʝʥʠʷè ʚ 

ʪʦʤ, ʯʪʦ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʘʧʠʨʘʶʪ ʥʘ ʤʦʭʦʚʫʶ ʧʦʜʩʪʠʣʢʫ ʩʥʠʟʫ, ʠ ʦʥʘ ʢʘʢ ʙʳ ʜʝʨʞʠʪʩʷ ʥʘ 

ʚʦʜʝ. ʇʨʦʚʘʣʠʪʴʩʷ ʚ ʪʘʢʦʝ ʙʦʣʦʪʦ ʦʯʝʥʴ ʦʧʘʩʥʦ. ɿʜʝʩʴ ʚʩʪʨʝʯʘʝʪʩʷ ʧʫʰʠʮʘ 

ʢʦʨʦʪʢʦʪʳʯʠʥʢʦʚʘʷ (Eriophorum brachyantherum), ʤʥʦʛʦ ʦʩʦʢ (Carex sp.), ʤʦʨʦʰʢʘ. 

ʊʦʯʢʘ 3. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʜʚʫʭ ʪʨʝʪʝʡ ʧʫʪʠ ʣʝʩ ʩʤʝʥʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʛʦʨʥʦʡ 

ʪʫʥʜʨʦʡ: ʧʦʷʚʣʷʶʪʩʷ ʢʘʨʣʠʢʦʚʘʷ ʙʝʨʝʟʘ ʠ ʦʩʠʥʘ, ʧʦʣʷʨʥʳʝ ʠʚʳ, ʝʣʴ ʨʘʩʪʝʪ ʥʝ ʚʚʝʨʭ, ʘ 

ʩʪʝʣʝʪʩʷ ʧʦ ʟʝʤʣʝ. ʆʯʝʥʴ ʤʥʦʛʦ ʷʛʝʣʷ.  ɿʘʤʝʪʥʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʟʦʥʘʣʴʥʦʩʪʴ ʣʝʩʦʚ. ʉʦʩʥʦʚʳʝ 

ʣʠʰʘʡʥʠʢʦʚʳʝ ʠ ʟʝʣʝʥʦʤʦʰʥʳʝ ʝʣʦʚʳʝ ʣʝʩʘ ʧʦʜʥʠʤʘʶʪʩʷ ʧʦ ʩʢʣʦʥʫ ʜʦ ʚʳʩʦʪʳ 350-450ʤ 

ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. ɺʳʰʝ ʦʥʠ ʩʤʝʥʷʶʪʩʷ ʩʥʘʯʘʣʘ ʝʣʦʚʦ-ʙʝʨʝʟʦʚʳʤ ʨʝʜʢʦʣʝʩʴʝʤ, ʟʘʪʝʤ 

ʙʝʨʝʟʦʚʳʤ ʢʨʠʚʦʣʝʩʴʝʤ, ʘ ʝʱʝ ʚʳʰʝ - ʛʦʨʥʦʡ ʪʫʥʜʨʦʡ.   

ʊʦʯʢʘ 4. ɻʦʣʘʷ ʚʝʨʰʠʥʘ ʛʦʨʳ ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ ʚʦʟʚʳʰʘʝʪʩʷ ʥʘ 499,5ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʷʚʣʷʷʩʴ ʛʣʘʚʝʥʩʪʚʫʶʱʠʤ ʵʣʝʤʝʥʪʦʤ ʣʘʥʜʰʘʬʪʘ. ʅʘʟʚʘʥʠʝ ʂʠʚʘʢʢʘ ï ʵʪʦ ʠʩʢʘʞʝʥʥʦʝ 

ʂʠʚʠ ɸʢʢʘ ï çʂʘʤʝʥʥʘʷ ʙʘʙʘè. ɸ ʚʝʨʰʠʥʘ ʫ ʂʠʚʘʢʢʠ ʥʝ ʧʨʦʩʪʘʷ, ʘ ʰʝʩʪʠʛʣʘʚʘʷ. ʉʘʤʘʷ 

ʚʳʩʦʢʘʷ ʛʦʣʦʚʘ ʧʷʪʘʷ. 

ʅʝʜʘʣʝʢʦ ʦʪ ʚʝʨʰʠʥʳ ʥʘʭʦʜʠʪʩʷ ʦʜʠʥ ʠʟ ʠʥʪʝʨʝʩʥʝʡʰʠʭ ʦʙʲʝʢʪʦʚ ʵʪʦʡ ʯʘʩʪʠ ʧʘʨʢʘ ï 

ʦʛʨʦʤʥʳʡ ʚʘʣʫʥ, ʧʦ ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʶʱʠʡ ʞʝʥʩʢʫʶ ʛʦʣʦʚʫ. ʉʦʛʣʘʩʥʦ ʤʝʩʪʥʦʡ ʣʝʛʝʥʜʝ, ʵʪʦ 

ʭʨʘʥʠʪʝʣʴʥʠʮʘ ʛʦʨʳ ï ɸʢʢʘ. ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʤʝʩʪʘ ʧʨʦʩʤʦʪʨʘ ʚʳʟʳʚʘʝʪ ʠ ʩʤʝʥʫ 

ʢʦʥʪʫʨʘ ï ʚʤʝʩʪʦ ʧʨʦʬʠʣʷ ʩʪʘʨʫʭʠ ʚʦʟʥʠʢʘʝʪ ʦʙʣʠʢ ʤʦʣʦʜʦʡ ʜʝʚʫʰʢʠ. ʇʦ ʚʩʝʡ ʛʦʨʝ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʉʝʡʜʳ ï ʢʫʣʴʪʦʚʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʦʨʫʞʝʥʳ ʜʨʝʚʥʠʤʠ ʩʘʘʤʘʤʠ. 

ʊʘʢʞʝ ʚʙʣʠʟʠ ʚʝʨʰʠʥʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʦʟʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʨʘʟʣʦʤʘʭ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʚʘʣʫʥʳ,  ʟʘʥʝʩʝʥʥʳʝ ʩʶʜʘ ʣʝʜʥʠʢʦʤ. ʉ ʚʝʨʰʠʥʳ ʛʦʨʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʨʫʛʠʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ ʧʘʨʢʘ çʇʘʘʥʘʷʨʚʠè: ʚʝʨʰʠʥʳ 

ʅʫʦʨʫʥʝʥ ï ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʪʦʯʢʠ ʂʘʨʝʣʠʠ, ʚʳʩʦʪʘ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 576 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ,  ʇʷʡʥʫʨ, ʄʫʥʘʚʘʘʨʘ, ʄʷʥʪʫʚʘʘʨʘ ʠ ʜʨ., ʚʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ, ʫʩʪʴʝ ʨʝʢʠ ʆʣʘʥʛʘ, 

ʦʟʝʨʦ ʇʷʦʟʝʨʦ, ʫʨʦʯʠʱʝ ɺʘʨʪʠʦʣʘʤʧʠ.  ɺʠʜʥʘ ʩ ʂʠʚʘʢʢʠ ʠ ʪʝʨʨʠʪʦʨʠʷ ʌʠʥʣʷʥʜʠʠ. 

ʉʧʫʩʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʪʦʡ ʞʝ ʪʨʦʧʝ.  

 

ɸʥʢʝʪʠʨʦʚʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʨʢʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʪʫʨʠʩʪʦʚ ʦʙʲʝʢʪʘʤʠ ʷʚʣʷʶʪʩʷ ʦʟʝʨʦ ʇʘʘʥʘʷʨʚʠ (19%), ʩʢʘʣʘ 

ʈʫʩʢʝʘʢʘʣʣʠʦ (18%), ʚʦʜʦʧʘʜʳ ʄʷʥʪʶʢʦʩʢʠ ʠ ʂʠʚʘʢʢʘʢʦʩʢʠ (17%), ʛʦʨʘ ʂʠʚʘʢʢʘ (14%) [3]. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʟʘʤʝʪʥʦ ʚʳʨʦʩʣʦ ʯʠʩʣʦ ʞʝʣʘʶʱʠʭ ʧʦʜʥʷʪʴʩʷ ʥʘ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʛʦʨʫ 

ʂʘʨʝʣʠʠ ï ʅʫʦʨʫʥʝʥ. 

 

                     
 

ʈʠʩ. 1. ʅʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʝ ʵʢʦʪʨʦʧʳ ʜʣʷ ʪʫʨʠʩʪʦʚ ʚ ʅʇ çʇʘʘʥʘʷʨʚʠè. 

 

ʛʦʨʘ ʅʫʦʨʫʥʝʥ
11
2%

ʛʦʨʘ ʂʠʚʘʢʢʘ
63

14%

ʚʦʜʦʧʘʜ 

ʂʠʚʘʢʢʘʢʦʩʢʠ
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17%

ʚʦʜʦʧʘʜ 
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ʩʢʘʣʘ 
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ʦʟ. ʇʘʘʥʘʷʨʚʠ
87

19%

ʦʟ. ʇʷʦʟʝʨʦ
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ɸʩʪʝʨʚʘʷʨʚʩʢʘ
ʷ ʪʨʦʧʘ

21
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ʅʘʤʠ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʠʨʦʚʘʥʠʝ  ʩʨʝʜʠ ʰʢʦʣʴʥʠʢʦʚ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ, 

ʧʨʠʥʠʤʘʚʰʠʭ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʣʝʪʥʝʛʦ ʫʯʝʙʥʦʛʦ ʣʘʛʝʨʷ çʊʫʥʪʫʨʠè ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʅʇ 

çʇʘʘʥʘʷʨʚʠè. ɺʩʝʛʦ ʦʧʨʦʰʝʥʦ 20 ʯʝʣʦʚʝʢ. ɺ ʘʥʢʝʪʠʨʦʚʘʥʠʠ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ ʰʢʦʣʴʥʠʢʠ ʠʟ 

ʃʦʫʭʩʢʦʛʦ ʨʘʡʦʥʘ ʂʘʨʝʣʠʠ, ʧ. ʇʷʦʟʝʨʩʢʠʡ, ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʠ ʂʘʣʫʞʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɺʦʟʨʘʩʪ 

ʫʯʘʩʪʥʠʢʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʦʪ 14 ʜʦ16 ʣʝʪ.  

ʐʢʦʣʴʥʠʢʘʤ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʠʤʠ ʵʢʦʪʨʦʧ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʘʥʢʝʪʘ:  

1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ, ʠʩʭʦʜʷ ʠʟ ʩʚʦʠʭ ʟʥʘʥʠʡ ʦ ʥʝʡ. 

2. ʏʪʦ ʥʦʚʦʛʦ (ʧʨʠʤʝʯʘʪʝʣʴʥʦʛʦ) ʚʳ ʦʪʢʨʳʣʠ ʜʣʷ ʩʝʙʷ, ʧʨʦʭʦʜʷ ʪʨʦʧʫ ʥʘ 

- ʚʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ? 

- ʚʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ? 

- ʛʦʨʫ ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ? 

3. ʅʘʟʦʚʠʪʝ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʜʘʥʥʦʡ ʪʨʦʧʳ 

4. ʏʝʤʫ ʫʯʠʪ ɺʘʩ ʵʢʦʪʨʦʧʘ? 

5. ʏʪʦ ʙʦʣʴʰʝ ʚʩʝʛʦ ɺʘʤ ʧʦʥʨʘʚʠʣʦʩʴ ʥʘ ʪʨʦʧʝ? 

 

ʅʘ ʚʦʧʨʦʩ ï çʯʪʦ ʙʦʣʴʰʝ ʧʨʠʚʣʝʢʣʦ ʰʢʦʣʴʥʠʢʦʚ ʥʘ ʪʨʦʧʝè, ʙʳʣʠ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʦʪʚʝʪʳ:  

 

1. ʊʨʦʧʘ ʥʘ ʚʦʜʦʧʘʜ ʂʠʚʘʢʘʢʢʦʩʢʠ (ʨʠʩ. 2):    

¶ ʇʦʥʨʘʚʠʣʠʩʴ ʧʝʡʟʘʞʠ-16 ʯʝʣ (80%) 

¶ ʀʥʪʝʨʝʩʥʳʝ ʦʙʲʝʢʪʳ: ʤʝʣʴʥʠʯʴʠ ʞʝʨʥʦʚʘ, ʩʪʘʨʳʝ ʧʦʩʪʨʦʡʢʠ ʜʦʤʦʚ ï 12 ʯʝʣ (60%) 

¶ ʅʝʩʣʦʞʥʳʡ ʤʘʨʰʨʫʪ ï 2 ʯʝʣ (10%) 

¶ ʏʠʩʪʦʪʘ ʪʨʦʧʳ, ʥʝʪ ʤʫʩʦʨʘ, ʛʥʠʣʳʭ ʚʝʪʦʢ ï 19 ʯʝʣ (95%) 

¶ ʈʘʟʥʦʦʙʨʘʟʠʝ ʤʘʨʰʨʫʪʘ ï 7 ʯʝʣ (35%) 

 

 
ʈʠʩ. 2. ʆʩʥʦʚʥʳʝ ʧʨʠʦʨʠʪʝʪʳ  ʰʢʦʣʴʥʠʢʦʚ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ  

ʥʘ ʚʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʚʦʜʦʧʘʜ 

ʂʠʚʘʢʢʘʢʦʩʢʠ ʰʢʦʣʴʥʠʢʘʤ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʥʨʘʚʠʣʘʩʴ ʯʠʩʪʦʪʘ ʠ ʧʝʡʟʘʞʠ (ʠʣʠ ʪʦ, ʯʪʦ ʤʦʞʥʦ 

ʦʪʥʝʩʪʠ ʢ ʢʨʠʪʝʨʠʶ ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʪʨʦʧʳ). ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʜʘʥʥʦʡ ʵʢʦʪʨʦʧʳ, ʦʥʠ ʩʯʠʪʘʶʪ ʠʩʪʦʨʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ 

ʪʨʦʧʳ (ʟʜʝʩʴ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʨʘʟʥʦʦʙʨʘʟʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʞʠʚʦʪʥʦʛʦ ʤʠʨʘ, ʩʤʝʥʘ 

ʊʨʦʧʘ ʥʘ ʚʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ 
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ʣʘʥʜʰʘʬʪʦʚ). ʀʥʪʝʨʝʩʥʦ, ʯʪʦ ʣʠʰʴ ʜʚʘ ʯʝʣʦʚʝʢʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʪʨʦʧʳ 

ʥʘʟʚʘʣʠ ʥʝʩʣʦʞʥʦʩʪʴ ʤʘʨʰʨʫʪʘ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʩʪʘʨʰʠʭ ʰʢʦʣʴʥʠʢʦʚ 

ʵʪʦʪ ʢʨʠʪʝʨʠʡ ʥʝ ʷʚʣʷʝʪʩʷ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʧʨʠʦʨʠʪʝʪʥʳʤ.  

 

2. ʊʨʦʧʘ ʥʘ ʚʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ (ʨʠʩ. 3): 

¶ ʇʣʳʪʴ ʥʘ ʣʘʜʴʝ ï 19 ʯʝʣ (95%) 

¶ ʉʘʤ ʚʦʜʦʧʘʜ ï 20 ʯʝʣ (100%) 

¶ ʈʘʩʩʢʘʟ ʨʫʢʦʚʦʜʠʪʝʣʷ ï 5 ʯʝʣ (25%) 

¶ ɼʦʨʦʛʘ ʜʦ ʩʘʤʦʛʦ ʚʦʜʦʧʘʜʘ (ɺʝʥʝʨʠʥ ɹʘʰʤʘʯʦʢ) ï 8 ʯʝʣ (40%) 

¶ ʄʝʩʪʦ ʦʪʜʳʭʘ ʚʦʟʣʝ ʚʦʜʦʧʘʜʘ ï 3 ʯʝʣ (15%) 

 

 
ʈʠʩ. 3. ʆʩʥʦʚʥʳʝ ʧʨʠʦʨʠʪʝʪʳ  ʰʢʦʣʴʥʠʢʦʚ 

ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʚʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʠʘʛʨʘʤʤʳ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ 

ʚʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ ʰʢʦʣʴʥʠʢʘʤ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʥʨʘʚʠʣʩʷ ʩʘʤ ʚʦʜʦʧʘʜ, ʧʨʠʯʝʤ ʵʪʦ 

ʦʪʤʝʪʠʣʠ ʚʩʝ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ ʰʢʦʣʴʥʠʢʠ, ʘ ʪʘʢʞʝ ʩʚʦʝʦʙʨʘʟʥʘʷ ʜʦʨʦʛʘ ʥʘ ʣʘʜʴʝ (ʪ.ʢ. ʵʪʦʪ 

ʤʘʨʰʨʫʪ ʷʚʣʷʝʪʩʷ ʚ ʧʘʨʢʝ ʧʦʢʘ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚʦʜʥʳʤ ʤʘʨʰʨʫʪʦʤ). ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ 

ʰʢʦʣʴʥʠʢʠ ʦʪʤʝʪʠʣʠ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʜʘʥʥʦʡ ʪʨʦʧʳ ʜʦʨʦʛʫ ʜʦ ʩʘʤʦʛʦ 

ʚʦʜʦʧʘʜʘ, ʪʘʢ ʢʘʢ, ʚʠʜʠʤʦ, ʙʳʣʠ ʚʩʝ ʚ ʧʨʝʜʚʢʫʰʝʥʠʠ ʛʣʘʚʥʦʛʦ ʦʙʲʝʢʪʘ ʪʨʦʧʳ. ɸ ʚʦʪ  ʨʘʩʩʢʘʟ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ  ʠ ʤʝʩʪʦ ʦʪʜʳʭʘ ʚʦʟʣʝ ʚʦʜʦʧʘʜʘ ʦʪʤʝʪʠʣʠ 

ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 15 ʠ 9 ʯʝʣʦʚʝʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

 

3. ʊʨʦʧʘ ʥʘ ʛʦʨʫ ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ (ʨʠʩ 4): 

¶ ʂʨʘʩʠʚʳʝ ʧʝʡʟʘʞʠ - 17 ʯʝʣ (85%) 

¶ ʍʦʨʦʰʦ ʦʙʦʨʫʜʦʚʘʥʘ ʪʨʦʧʘ, ʥʝʩʣʦʞʥʘʷ  (ʣʝʞʥʝʚʢʘ ʧʦ ʩʳʨʳʤ ʤʝʩʪʘʤ) ï 7 ʯʝʣ (35%)  

¶ ʏʠʩʪʦʪʘ ʪʨʦʧʳ, ʥʝʪ ʚʝʪʦʢ, ʛʥʠʣʳʭ ʙʨʸʚʝʥ -  15 ʯʝʣ (75%) 

¶ ʂʫʣʴʪʦʚʳʝ ʦʙʲʝʢʪʳ ʥʘ ʚʝʨʰʠʥʝ (ʉʝʡʜʳ) ï 19 ʯʝʣ (95%) 

¶ ʈʘʟʥʦʦʙʨʘʟʠʝ ʪʨʦʧʳ (ʩʤʝʥʘ ʟʦʥʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ) ï 11 ʯʝʣ (55%) 
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ʈʠʩ. 4. ʆʩʥʦʚʥʳʝ ʧʨʠʦʨʠʪʝʪʳ  ʰʢʦʣʴʥʠʢʦʚ 

ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʛʦʨʫ ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʛʦʨʫ 

ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ ʰʢʦʣʴʥʠʢʘʤ ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʥʨʘʚʠʣʘʩʴ ʯʠʩʪʦʪʘ ʠ ʢʨʘʩʠʚʳʝ ʧʝʡʟʘʞʠ (ʠʣʠ ʪʦ, 

ʯʪʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʨʠʪʝʨʠʶ ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʪʨʦʧʳ), ʘ ʪʘʢʞʝ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʰʢʦʣʴʥʠʢʦʚ ʦʪʤʝʪʠʣʠ ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʪʨʦʧʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʘ ʛʦʨʝ ʞʝʨʪʚʝʥʥʳʭ ʚʘʣʫʥʦʚ ʠʣʠ ʩʝʡʜʦʚ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʩʧʝʢʪʘ ʰʢʦʣʴʥʠʢʠ ʦʪʤʝʪʠʣʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʨʦʧʳ, ʪ.ʝ. ʧʨʠ ʧʦʜʲʝʤʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʤʝʥʘ ʟʦʥʘʣʴʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ï ʦʪ ʪʘʸʞʥʳʭ ʚʠʜʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ  ʢ 

ʪʫʥʜʨʦʚʳʤ. ʀ ʣʠʰʴ 7 ʯʝʣʦʚʝʢ ʠʟ 20 ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʢʨʠʪʝʨʠʷ ʪʨʦʧʳ ʦʪʤʝʪʠʣʠ, 

ʯʪʦ ʪʨʦʧʘ ʭʦʨʦʰʦ ʦʙʦʨʫʜʦʚʘʥʘ, ʵʪʦ ʚʠʜʠʤʦ, ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ 

ʤʘʨʰʨʫʪʘ ʪʨʝʙʫʝʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ.  

 

ʅʘ ʚʦʧʨʦʩ, çʢʘʢʠʝ ʙʳ ʚʳ ʥʘʟʚʘʣʠ ʤʠʥʫʩʳ ʜʘʥʥʦʡ ʪʨʦʧʳè, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʦʪʚʝʪʳ: 

 

1. ʊʨʦʧʘ ʥʘ ʚʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ (ʨʠʩ. 5): 

¶ ʉ ʪʨʦʧʳ ʥʝʣʴʟʷ ʚʳʥʝʩʪʠ ʩʫʚʝʥʠʨʳ (ʤʘʣʝʥʴʢʠʝ ʞʝʨʥʦʚʘ) ï 3 ʯʝʣ (15%) 

¶ ʅʝʩʣʦʞʥʳʡ ʤʘʨʰʨʫʪ ï 2 ʯʝʣ (10%) 

¶ ʅʝʣʴʟʷ ʩʨʳʚʘʪʴ ʣʶʙʳʝ ʨʘʩʪʝʥʠʷ ï 3 ʯʝʣ (15%) 

¶ ɺʩʝ ʧʦʥʨʘʚʠʣʦʩʴ, ʤʠʥʫʩʦʚ ʥʝʪ ï 18 ʯʝʣ (90%) 
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ʈʠʩ. 5. ʅʝʜʦʩʪʘʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʚʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ, 

 ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʠʘʛʨʘʤʤʫ ʥʝʜʦʩʪʘʪʢʦʚ ʪʨʦʧʳ ʥʘ ʚʦʜʦʧʘʜ ʂʠʚʘʢʢʘʢʦʩʢʠ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ, ʯʪʦ ʚ ʮʝʣʦʤ ʜʘʥʥʳʡ ʤʘʨʰʨʫʪ, ʧʦ ʤʥʝʥʠʶ ʰʢʦʣʴʥʠʢʦʚ, çʤʠʥʫʩʦʚè ʥʝ ʠʤʝʝʪ, ʠʤ ʚʩʝ 

ʧʦʥʨʘʚʠʣʦʩʴ. 3 ʯʝʣʦʚʝʢʘ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʳ ʙʳʣʠ ʪʝʤ, ʯʪʦ, ʥʘʭʦʜʷʩʴ ʥʘ ʪʨʦʧʝ, ʥʝʣʴʟʷ ʙʳʣʦ  

ʩʨʳʚʘʪʴ ʨʘʩʪʝʥʠʷ ʠ ʚʳʥʦʩʠʪʴ ʩʫʚʝʥʠʨʳ (ʚ ʯʘʩʪʥʦʩʪʠ ʤʘʣʝʥʴʢʠʝ ʞʝʨʥʦʚʘ). ʀ ʣʠʰʴ ʜʚʘ 

ʯʝʣʦʚʝʢʘ ʦʪʤʝʪʠʣʠ ʚ ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʘ ʪʨʦʧʳ ʥʝʩʣʦʞʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʠʟ ʯʝʛʦ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʜʘʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʵʪʦʪ ʢʨʠʪʝʨʠʡ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʷʚʣʷʝʪʩʷ  

ʛʣʘʚʥʳʤ.  

 

2. ʊʨʦʧʘ ʥʘ ʚʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ (ʨʠʩ. 6): 

¶ ɼʦʣʛʦ ʜʦʙʠʨʘʪʴʩʷ ʜʦ ʚʦʜʦʧʘʜʘ ï 2ʯʝʣ (10%)  

¶ ʄʠʥʫʩʦʚ ʥʝʪ ï 17 ʯʝʣ (85%) 

¶ ʄʘʣʦ ʚʨʝʤʝʥʠ ʥʘ ʩʘʤʦʤ ʚʦʜʦʧʘʜʝ ï 9ʯʝʣ(45%) 

¶ ʅʝʣʴʟʷ ʩʨʳʚʘʪʴ ʣʶʙʳʝ ʨʘʩʪʝʥʠʷ ï 3 ʯʝʣ (15%) 

¶ ʄʦʞʥʦ ʭʦʜʠʪʴ ʪʦʣʴʢʦ ʧʦ ʦʙʦʟʥʘʯʝʥʥʦʤʫ ʤʘʨʰʨʫʪʫ ï 1ʯʝʣ (5%)    
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ʈʠʩ. 6. ʅʝʜʦʩʪʘʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʚʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ. ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ 

 

ʀʟ ʜʠʘʛʨʘʤʤʳ, ʦʪʨʘʞʘʶʱʝʡ ʥʝʜʦʩʪʘʪʢʠ ʵʢʦʪʨʦʧʳ ʥʘ ʚʦʜʦʧʘʜ ʄʷʥʪʶʢʦʩʢʠ ʧʦ ʤʥʝʥʠʶ 

ʰʢʦʣʴʥʠʢʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ: ʙʦʣʴʰʦʤʫ ʢʦʣʠʯʝʩʪʚʫ ʰʢʦʣʴʥʠʢʦʚ ʜʘʥʥʘʷ ʪʨʦʧʘ 

ʧʦʥʨʘʚʠʣʦʩʴ ʠ çʤʠʥʫʩʦʚè ʥʝʪ. ʆʢʦʣʦ ʧʦʣʦʚʠʥʳ ʦʧʨʘʰʠʚʘʝʤʳʭ (9 ʯʝʣ) ʚ ʢʘʯʝʩʪʚʝ ʥʝʜʦʩʪʘʪʢʘ 

ʦʪʤʝʪʠʣʠ ʤʘʣʦʝ ʚʨʝʤʷ, ʧʨʦʚʝʜʝʥʥʦʝ ʥʘ ʩʘʤʦʤ ʚʦʜʦʧʘʜʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʚʦʜʦʧʘʜ ʰʢʦʣʴʥʠʢʘʤ ʧʦʥʨʘʚʠʣʩʷ. ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʜʦʩʪʘʪʢʦʚ  ʙʳʣʠ ʦʪʤʝʯʝʥʳ ʢʨʠʪʝʨʠʠ ʜʦʣʛʦʛʦ ʧʫʪʠ ʠ ʪʦ, ʯʪʦ ʥʝʣʴʟʷ ʩʨʳʚʘʪʴ ʨʘʩʪʝʥʠʷ.  

3. ʊʨʦʧʘ ʥʘ ʛʦʨʫ ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ: 

¶ çʄʠʥʫʩʦʚè ʥʝʪ ï  15 ʯʝʣ (75%) 

¶ ʅʝʩʣʦʞʥʘʷ ʪʨʦʧʘ ï 6 ʯʝʣ (30%) 

¶ ɼʦʣʛʦ ʧʦʜʥʠʤʘʪʴʩʷ ʚ ʛʦʨʫ ï 3 ʯʝʣ (15%) 

¶ ʉ ʪʨʦʧʳ ʥʝʣʴʟʷ ʚʳʥʦʩʠʪʴ ʢʫʣʴʪʦʚʳʝ ʢʘʤʝʰʢʠ ï 13 ʯʝʣ (65%) 

 

 
ʈʠʩ. 7. ʅʝʜʦʩʪʘʪʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʛʦʨʫ ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ 
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ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʥʘ ʛʦʨʫ 

ʂʠʚʘʢʢʘʪʫʥʪʫʨʠ ʰʢʦʣʴʥʠʢʠ ʥʝ ʦʪʤʝʪʠʣʠ ʤʠʥʫʩʦʚ, ʠʤ ʚʩʝ ʧʦʥʨʘʚʠʣʦʩʴ. ɹʦʣʴʰʝ ʧʦʣʦʚʠʥʳ 

ʦʧʨʘʰʠʚʘʝʤʳʭ ʦʩʪʘʣʠʩʴ ʥʝʜʦʚʦʣʴʥʳ ʪʝʤ, ʯʪʦ ʩ ʪʨʦʧʳ ʥʝʣʴʟʷ ʙʳʣʦ ʚʳʥʦʩʠʪʴ ʢʫʣʴʪʦʚʳʝ 

ʢʘʤʝʰʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʩʪʦʨʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. ʀʥʪʝʨʝʩʝʥ ʪʦʪ ʬʘʢʪ, ʯʪʦ 6 ʰʢʦʣʴʥʠʢʦʚ 

ʦʪʤʝʪʠʣʠ  ʢʘʢ ʥʝʛʘʪʠʚʥʳʡ ʢʨʠʪʝʨʠʡ ʥʝʩʣʦʞʥʦʩʪʴ ʤʘʨʰʨʫʪʘ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʜʣʷ ʜʘʥʥʳʭ ʰʢʦʣʴʥʠʢʦʚ ʵʪʦʪ ʢʨʠʪʝʨʠʡ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʷʚʣʷʝʪʩʷ  ʚʘʞʥʳʤ. ʀ ʣʠʰʴ 

ʪʨʦʠʤ ʰʢʦʣʴʥʠʢʘʤ ʙʳʣʦ ʪʨʫʜʥʦ ʧʦʜʥʠʤʘʪʴʩʷ ʚ ʛʦʨʫ, ʵʪʦ ʦʥʠ ʠ ʦʪʤʝʪʠʣʠ ʚ ʢʘʯʝʩʪʚʝ 

ʥʝʜʦʩʪʘʪʢʘ ʜʘʥʥʦʛʦ ʤʘʨʰʨʫʪʘ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʦʨʠʪʝʪʘʤʠ ʵʢʦʪʨʦʧ ʜʣʷ 

ʰʢʦʣʴʥʠʢʦʚ ʷʚʣʷʶʪʩʷ ʯʠʩʪʦʪʘ ʠ ʢʨʘʩʠʚʳʝ ʧʝʡʟʘʞʠ (ʢʨʠʪʝʨʠʡ ʵʩʪʝʪʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ), ʘ 

ʪʘʢʞʝ ʠʩʪʦʨʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠ ʨʘʟʥʦʦʙʨʘʟʠʝ ʤʘʨʰʨʫʪʘ (ʨʘʟʥʦʦʙʨʘʟʠʝ ʞʠʚʦʪʥʦʛʦ ʠ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʩʤʝʥʘ ʣʘʥʜʰʘʬʪʦʚ), ʠʣʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ. [2] ɺ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʚ 

ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʘʩʧʝʢʪʘ ʰʢʦʣʴʥʠʢʠ ʚʳʜʝʣʷʶʪ ʩʣʦʞʥʦʩʪʴ ʤʘʨʰʨʫʪʘ ʠʣʠ 

ʜʦʩʪʫʧʥʦʩʪʴ. ʂʨʦʤʝ ʪʦʛʦ, ʧʦ  ʤʥʝʥʠʶ ʦʧʨʦʰʝʥʥʳʭ, ʥʘ ʚʩʝʭ ʪʨʦʧʘʭ ʧʨʝʠʤʫʱʝʩʪʚ  ʥʘʤʥʦʛʦ 

ʙʦʣʴʰʝ, ʯʝʤ ʥʝʜʦʩʪʘʪʢʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʪʤʝʪʠʤ, ʯʪʦ ʢʦʛʜʘ ʤʳ ʧʨʦʢʣʘʜʳʚʘʝʤ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʪʨʦʧʫ, ʦʥʘ ʜʦʣʞʥʘ 

ʧʨʦʭʦʜʠʪʴ ʧʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ ʤʝʩʪʘʤ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʥʪʠʥʛʝʥʪʘ 

ʧʦʩʝʪʠʪʝʣʝʡ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʵʪʦ ʰʢʦʣʴʥʠʢʠ. ʆʧʠʨʘʷʩʴ ʥʘ ʜʘʥʥʳʝ ʣʠʪʝʨʘʪʫʨʳ ʠ 

ʚʳʰʝʠʟʣʦʞʝʥʥʳʝ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʤʳ ʚʳʜʝʣʠʣʠ 4 ʢʨʠʪʝʨʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʢʦʪʨʦʧ 

ʜʣʷ ʩʪʘʨʰʝʢʣʘʩʩʥʠʢʦʚ [2]: 

¶ ʵʩʪʝʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ; 

¶ ʜʦʩʪʫʧʥʦʩʪʴ, ʧʨʦʭʦʜʠʤʦʩʪʴ (ʩʣʦʞʥʦʩʪʴ ʤʘʨʰʨʫʪʘ); 

¶ ʠʩʪʦʨʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ. 

ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʪɻʦ ʢʘʢ ʨʘʟ ʪʝ ʢʨʠʪʝʨʠʠ,  ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʝ ʤʝʩʪʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ ʜʣʷ ʩʪʘʨʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. 
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ɼʣʷ ʂʘʟʘʭʩʪʘʥʘ ʢʘʢ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʥʝʟʘʚʠʩʠʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʚʩʪʘʚʰʝʛʦ ʥʘ ʧʫʪʴ 

ʠʥʪʝʛʨʘʮʠʠ ʚ ʤʠʨʦʚʦʝ ʭʦʟʷʡʩʪʚʦ ʠ ʧʝʨʝʭʦʜʘ ʢ ʦʪʢʨʳʪʦʡ ʵʢʦʥʦʤʠʢʝ, ʢʨʘʡʥʝ ʚʘʞʥʦ ʫʯʘʩʪʠʝ ʚ 

ʧʨʦʮʝʩʩʘʭ ʤʠʛʨʘʮʠʠ ʢʘʧʠʪʘʣʘ ʚ ʢʘʯʝʩʪʚʝ ʠʤʧʦʨʪʝʨʘ ʠ ʵʢʩʧʦʨʪʝʨʘ. ʕʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʚʦʚʣʝʯʝʥʠʶ ʩʪʨʘʥʳ ʚ ʠʥʪʝʨʥʘʮʠʦʥʘʣʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʉʪʨʝʤʣʝʥʠʝ ʧʨʠʚʣʝʯʴ, ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʠʥʦʩʪʨʘʥʥʳʭ ʚʣʦʞʝʥʠʡ ʩʚʷʟʘʥʦ ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ ʪʝʢʫʱʠʭ ʟʘʜʘʯ. ʋ ʂʘʟʘʭʩʪʘʥʘ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʚ ʩʬʝʨʝ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ, ʨʘʟʨʘʙʦʪʢʠ ʙʦʛʘʪʝʡʰʠʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʟʦʣʦʪʘ, ʯʝʨʥʳʭ, ʮʚʝʪʥʳʭ ʠ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ. ʈʝʩʧʫʙʣʠʢʘ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʟʝʨʥʘ, ʰʝʨʩʪʠ, ʭʣʦʧʢʘ ʠ ʜʨʫʛʦʡ ʧʨʦʜʫʢʮʠʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

 ɼʣʷ ʧʦʜʲʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʝʢʦʪʦʨʳʭ ʦʪʨʘʩʣʷʭ ʥʝʦʙʭʦʜʠʤʳ ʠʥʦʩʪʨʘʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʀʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʙʫʜʫʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ ʚʳʧʫʩʢʘ ʪʦʚʘʨʦʚ 

ʥʘʨʦʜʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʨʘʩʰʠʨʝʥʠʶ ʵʢʩʧʦʨʪʘ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʟʘʨʫʙʝʞʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ 

ʧʦʤʦʞʝʪ ʦʩʚʦʠʪʴ ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʫʧʨʘʚʣʝʥʠʷ, 

ʤʘʨʢʝʪʠʥʛʘ, ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ.   

ʀʥʪʝʛʨʘʮʠʷ ʂʘʟʘʭʩʪʘʥʘ ʚ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʦʩʪʨʘʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʝʚʦʟʤʦʞʥʘ ʙʝʟ ʫʯʝʪʘ ʚʳʨʘʙʦʪʘʥʥʳʭ 

ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʚʘʣʶʪʥʳʤ ʬʦʥʜʦʤ ʠ ʄʝʞʜʫʥʘʨʦʜʥʳʤ ʙʘʥʢʦʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʘʟʚʠʪʠʷ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʧʨʘʚʠʣ ʚ ʦʙʣʘʩʪʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, 

ʢʦʪʦʨʳʝ ʩʚʦʜʷʪʩʷ ʢ ʩʣʝʜʫʶʱʝʤʫ: ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʜʦʧʫʩʢʝ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʠʮʠʷʤ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʨʝʞʠʤʘ, ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʨʦʧʨʠʘʮʠʠ ʪʦʣʴʢʦ ʚ ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʣʷʭ ʠ ʩ ʚʳʧʣʘʪʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ, ʫʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʧʦʨʦʚ ʧʫʪʝʤ ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʦʙʨʘʱʝʥʠʷ ʢ ʘʨʙʠʪʨʘʞʫ. 

ʇʦʣʠʪʠʢʘ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ. 

ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʜʝʡʩʪʚʠʡ, ʠʤʝʶʱʠʭ ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ, 

ʚʢʣʶʯʘʷ ʤʝʨʳ ʚ ʦʙʣʘʩʪʠ ʥʘʣʦʛʦʚʦʛʦ ʠ ʪʘʤʦʞʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ, 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʡ, ʪʦʨʛʦʚʦʡ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. ɼʣʷ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʠ ʩʝʢʪʦʨʦʚ 

ʵʢʦʥʦʤʠʢʠ ʩʫʱʝʩʪʚʫʶʪ ʠ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ. 

  ʋʯʠʪʳʚʘʷ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ ʚ ʦʙʣʘʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʥʝʦʙʭʦʜʠʤʦ:  

- ʧʦʜʜʝʨʞʘʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʢʦʥʪʨʘʢʪʦʚ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; 

- ʩʫʞʝʥʠʝ ʢʨʫʛʘ ʣʠʮʝʥʟʠʨʫʝʤʳʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʫʧʨʦʱʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ;  

- ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʯʝʨʝʟ ʢʘʨʜʠʥʘʣʴʥʦʝ ʨʝʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

- ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ, ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ;  

- ʫʩʠʣʝʥʠʝ ʟʘʱʠʪʳ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʠʥʚʝʩʪʦʨʦʚ, ʢʨʝʜʠʪʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʤʠʥʦʨʠʪʘʨʥʳʭ ʘʢʮʠʦʥʝʨʦʚ;  
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- ʫʩʢʦʨʝʥʠʝ ʧʝʨʝʭʦʜʘ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʩʪʘʥʜʘʨʪʳ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ. [2] 

 ʇʘʨʘʣʣʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʘʣʦʛʦʚʦʛʦ ʨʝʞʠʤʘ, 

ʚʢʣʶʯʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʡ ʢʫʨʩ ʥʘ ʦʙʱʝʝ ʩʥʠʞʝʥʠʝ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʝʜʝʥʠʷ ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʚ 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʢʘʟʘʭʩʪʘʥʩʢʫʶ ʵʢʦʥʦʤʠʢʫ 

ʦʙʲʷʩʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʥʦʚʥʳʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ: 

1. ɿʘ ʛʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʠʭ (ʨʳʥʦʯʥʳʭ) ʨʝʬʦʨʤ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ 

ʂʘʟʘʭʩʪʘʥʝ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʦʩʴ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʣʩʷ ʫʧʘʜʦʢ. 

ʉʦʢʨʘʱʝʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʠʟʦʰʣʦ ʧʦʯʪʠ ʧʦ ʚʩʝʤ ʦʪʨʘʩʣʷʤ ʵʢʦʥʦʤʠʢʠ 

ʂʘʟʘʭʩʪʘʥʘ. 

2. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ ʫʧʘʜʢʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʷʜʝ ʦʪʨʘʩʣʝʡ 

ʩʪʘʣʘ ʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ, ʧʘʜʝʥʠʷ ʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʥʦʚʣʝʥʠʷ. 

3. ʀʟ-ʟʘ ʩʧʘʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʥʘʢʦʧʣʝʥʠʡ ʩʪʨʘʥʘ ʠʩʧʳʪʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʢ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʩʥʦʚʥʳʝ ʬʦʥʜʳ. 

ʉ ʧʦʤʦʱʴʶ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʛʦʩʫʜʘʨʩʪʚʦ ʥʘʤʝʨʝʥʦ ʧʨʠʦʩʪʘʥʦʚʠʪʴ ʫʧʘʜʦʢ 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʪʨʘʥʝ, ʚʦʟʥʠʢʰʠʡ ʚʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʳʥʦʯʥʳʭ ʨʝʬʦʨʤ.  

ʅʘʠʙʦʣʝʝ ʦʩʪʨʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʦʪʨʘʩʣʝʡ 

ʷʚʣʷʶʪʩʷ ʜʝʬʠʮʠʪ ʠʥʚʝʩʪʠʮʠʡ, ʥʘʨʘʩʪʘʶʱʠʡ ʠʟʥʦʩ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʚʳʩʦʢʠʭ 

ʩʪʝʧʝʥʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʧʝʨʝʨʘʙʦʪʢʠ ʩʳʨʴʷ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʢʘʷ ʵʥʝʨʛʦ - ʠ 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʦʙʱʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʫʩʪʘʨʝʣʦʩʪʴ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʘʫʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, 

ʥʝʜʦʩʪʘʪʦʢ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ. 

ʂʘʢ ʠ ʜʨʫʛʠʝ ʩʪʨʘʥʳ, ʂʘʟʘʭʩʪʘʥ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʢʘʢ ʬʘʢʪʦʨ: 

- ʫʩʢʦʨʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ; 

- ʦʙʥʦʚʣʝʥʠʷ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʘʧʧʘʨʘʪʘ; 

- ʦʚʣʘʜʝʥʠʷ ʧʝʨʝʜʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

- ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʇʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʦʛʦ ʢʘʧʠʪʘʣʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʪʨʘʥ ʩ ʧʝʨʝʭʦʜʥʦʡ 

ʵʢʦʥʦʤʠʢʦʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʠʪʩʷ ʠ ʂʘʟʘʭʩʪʘʥ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʵʪʠ ʩʪʨʘʥʳ ʥʫʞʜʘʶʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚʘʭ ʜʣʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʦʡ ʧʝʨʝʩʪʨʦʡʢʠ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʩʚʦʝʡ ʵʢʦʥʦʤʠʢʠ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ, ʠʤʧʦʨʪʠʨʫʷ ʢʘʧʠʪʘʣ, ʧʨʠʥʠʤʘʶʱʠʝ ʩʪʨʘʥʳ 

(ʠʣʠ ʩʪʨʘʥʳ ð ʠʤʧʦʨʪʝʨʳ ʢʘʧʠʪʘʣʘ) ʧʦʣʫʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ 

ʩʨʝʜʩʪʚʘ, ʥʦ ʠ ʜʦʩʪʫʧ ʢ ʧʝʨʝʜʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦʤ. [3] 

ɻʦʪʦʚʥʦʩʪʴ ʠʥʚʝʩʪʦʨʦʚ ʢ ʚʣʦʞʝʥʠʶ ʢʘʧʠʪʘʣʘ ʚ ʵʢʦʥʦʤʠʢʫ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʘʥʳ 

ʟʘʚʠʩʠʪ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʚ ʥʝʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ. 

ʇʦʣʠʪʠʯʝʩʢʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʨʘʟʛʫʣ ʢʦʨʨʫʧʮʠʠ ʠ ʜʨʫʛʠʝ çʧʨʠʤʝʪʳè 

ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʢʨʘʡʥʝ ʥʠʟʢʠʡ ʨʝʡʪʠʥʛ ʜʣʷ ʩʪʨʘʥ ʧʦʩʪʩʦʚʝʪʩʢʦʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʫ ʟʘʧʘʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʫʩʣʦʚʠʡ ʜʣʷ 

ʠʥʚʝʩʪʠʮʠʡ ʠ ʩʪʝʧʝʥʝʡ ʠʭ ʨʠʩʢʘ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ. 

ʉʦʟʜʘʚʘʝʤʳʝ ʚ ʂʘʟʘʭʩʪʘʥʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ ʧʦʟʚʦʣʠʣʠ ʧʨʠʚʣʝʯʴ ʠʥʚʝʩʪʦʨʦʚ ʩʦ ʩʚʦʠʤʠ ʢʘʧʠʪʘʣʘʤʠ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʥʦʩʪʨʘʥʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ ʵʢʦʥʦʤʠʢʫ ʂʘʟʘʭʩʪʘʥʘ ʜʦʩʪʠʛʣʠ ʟʘʤʝʪʥʳʭ ʨʘʟʤʝʨʦʚ.  

ʅʘ ʧʨʠʚʣʝʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠʛʨʘʝʪ ʨʷʜ ʬʘʢʪʦʨʦʚ. ʕʪʦ 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

 - ʙʦʛʘʪʳʝ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ (ʥʝʬʪʴ, ʛʘʟ, ʫʛʦʣʴ, ʧʦʣʠʤʝʪʘʣʣʳ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ); 

 - ʩʚʦʙʦʜʥʘʷ ʨʘʙʦʯʘʷ ʩʠʣʘ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʢʘʜʨʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʙʳʩʪʨʦʤʫ 

ʦʙʫʯʝʥʠʶ ʠ ʚʦʩʧʨʠʷʪʠʶ ʟʘʨʫʙʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 
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 - ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʰʝʚʠʟʥʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘʙʦʯʝʡ ʩʠʣʳ; 

 - ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʚʥʫʪʨʝʥʥʠʡ ʨʳʥʦʢ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ; 

 - ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʧʨʘʚʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʙʘʟʳ ʜʣʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ. 

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʠʤʝʝʪ ʩʦʟʜʘʥʠʝ 

ʩʚʦʙʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦ-

ʧʨʦʤʳʰʣʝʥʥʳʭ ʛʨʫʧʧ.  

ɺ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ ʂʘʟʘʭʩʪʘʥʘ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʳ ʨʘʟʚʠʪʠʷ 

ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʦʚʳʭ ʥʘʫʢʦʝʤʢʠʭ ʠ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ, ʩʦʚʨʝʤʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ, ʘ ʪʘʢʞʝ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ.  

ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʧʨʠʦʨʠʪʝʪʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʝ ʤʝʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʙʥʦʚʣʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʩʚʦʝʥʠʝ ʚʳʩʦʢʠʭ 

ʧʝʨʝʜʝʣʦʚ, ʚʥʝʜʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʜʦʙʘʚʣʝʥʥʦʡ 

ʩʪʦʠʤʦʩʪʴʶ, ʩʧʦʩʦʙʥʳʭ ʧʦʚʳʩʠʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʤʠʨʦʚʦʤ ʭʦʟʷʡʩʪʚʝ. 

ɺ ʵʧʦʭʫ ʛʣʦʙʘʣʠʟʘʮʠʠ ʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘʨʘʩʪʘʥʠʶ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʤʦʞʥʦ ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʧʦʚʳʰʝʥʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʘʟʘʭʩʪʘʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘ ʚʥʝʰʥʝʤ ʠ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʘʭ. 

ɿʜʝʩʴ ʦʩʦʙʦʝ, ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʢʘʢ ʚʥʫʪʨʝʥʥʠʝ, ʪʘʢ ʠ ʠʥʦʩʪʨʘʥʥʳʝ 

ʠʥʚʝʩʪʠʮʠʠ, ʧʦʵʪʦʤʫ ʮʝʥʪʨʘʣʴʥʳʤ ʘʩʧʝʢʪʦʤ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʨ ʷʚʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʥʘ 

ʫʣʫʯʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʢʣʠʤʘʪʘ ʚ ʮʝʣʦʤ ʠ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʯʘʩʪʥʦʩʪʠ. 
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ɺ ʦʙʱʝʤ ʚʠʜʝ ʫʧʨʘʚʣʝʥʠʝ ʩʣʝʜʫʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ, ʢʘʢ ʫʤʝʥʠʝ ʜʦʙʠʚʘʪʴʩʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʪʨʫʜ, ʤʦʪʠʚʳ ʧʦʚʝʜʝʥʠʷ ʠ ʠʥʪʝʣʣʝʢʪ ʣʶʜʝʡ. ʈʝʯʴ ʠʜʝʪ ʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʣʶʜʝʡ ʩ ʮʝʣʴʶ ʧʨʝʚʨʘʱʝʥʠʷ ʥʝʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʵʬʬʝʢʪʠʚʥʫʶ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʫʶ ʩʠʣʫ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʫʧʨʘʚʣʝʥʠʝ ð ʵʪʦ ʯʝʣʦʚʝʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʣʠʜʝʨʳ ʠʩʧʦʣʴʟʫʶʪ ʨʝʩʫʨʩʳ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠ 

ʪʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʊʘʢʞʝ çʫʧʨʘʚʣʝʥʠʝè ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ ʠ ʚʠʜʦʤ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʨʫʢʦʚʦʜʩʪʚʫ ʣʶʜʴʤʠ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ.  

ʄʝʥʝʜʞʤʝʥʪ ð ʵʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʦʜʥʘʢʦ ʵʪʦ ʧʦʥʷʪʠʝ ʛʦʨʘʟʜʦ ʰʠʨʝ ʧʦʥʷʪʠʷ ʫʧʨʘʚʣʝʥʠʷ. 

ʄʝʥʝʜʞʤʝʥʪ ð ʵʪʦ ʪʘʢʞʝ ʦʙʣʘʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʟʥʘʥʠʷ, ʧʦʤʦʛʘʶʱʝʛʦ ʦʩʫʱʝʩʪʚʠʪʴ ʵʪʫ 

ʬʫʥʢʮʠʶ. ʅʘʢʦʥʝʮ, ʤʝʥʝʜʞʤʝʥʪ ʢʘʢ ʩʦʙʠʨʘʪʝʣʴʥʦʝ ʦʪ ʤʝʥʝʜʞʝʨʦʚ ð ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʢʘʪʝʛʦʨʠʷ ʣʶʜʝʡ, ʩʦʮʠʘʣʴʥʳʡ ʩʣʦʡ ʪʝʭ, ʢʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪ ʨʘʙʦʪʫ ʧʦ ʫʧʨʘʚʣʝʥʠʶ.[2, c. 9].  

ʎʝʣʴ ʤʝʥʝʜʞʤʝʥʪʘ ï ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʫʯʠʪʳʚʘʝʤʳʭ 

ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ ʯʝʨʝʟ ʨʳʥʦʯʥʳʡ ʤʝʭʘʥʠʟʤ ʩʧʨʦʩʘ, ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʧʨʠʙʳʣʠ 

[1, ʩ. 24]. ɼʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʣʶʜʴʤʠ ʠ ʥʝʩʸʪ ʩ ʩʦʙʦʡ ʦʧʨʝʜʝʣʸʥʥʳʝ ʟʘʪʨʫʜʥʝʥʠʷ 

ʠ ʧʨʦʙʣʝʤʳ. 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʣʠʮʦʤ ʚ ʵʪʦʤ ʚʠʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʤʝʥʝʜʞʝʨ ï ʵʪʦ ʯʝʣʦʚʝʢ, 

ʟʘʥʠʤʘʶʱʠʡ ʧʦʩʪʦʷʥʥʫʶ ʫʧʨʘʚʣʝʥʯʝʩʢʫʶ ʜʦʣʞʥʦʩʪʴ ʠ ʥʘʜʝʣʸʥʥʳʡ ʧʦʣʥʦʤʦʯʠʷʤʠ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ.  

ɼʝʡʩʪʚʠʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ï ʪʦ, ʢʘʢ ʦʥ ʧʣʘʥʠʨʫʝʪ, ʦʨʛʘʥʠʟʫʝʪ, ʤʦʪʠʚʠʨʫʝʪ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ, 

ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ, ʚ ʦʩʥʦʚʥʦʤ, ʩʫʜʴʙʫ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʩʪʠʣʴ ʨʫʢʦʚʦʜʩʪʚʘ 

ʤʦʞʝʪ ʣʠʙʦ ʨʘʩʧʦʣʦʞʠʪʴ ʢ ʩʝʙʝ ʧʝʨʩʦʥʘʣ, ʣʠʙʦ ʚʳʥʫʜʠʪʴ ʝʛʦ ʧʦʜʯʠʥʷʪʴʩʷ, ʠʟ-ʟʘ ʩʪʨʘʭʘ 

ʧʦʪʝʨʷʪʴ ʨʘʙʦʪʫ, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʥʝ ʧʨʠʚʝʜʸʪ ʜʘʥʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʢ ʧʝʨʝʭʦʜʫ ʥʘ ʙʦʣʝʝ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ. ʇʦʵʪʦʤʫ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʤ ʷʚʣʷʝʪʩʷ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʡ ʩʪʠʣʴ 

ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʚʦʧʨʦʩʳ ʦʙʩʫʞʜʘʶʪʩʷ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ, ʚʝʜʴ ʧʨʠ ʫʯʘʩʪʠʠ ʤʥʦʛʠʭ 

ʩʦʩʪʦʠʪʩʷ ʜʝʣʦ, ʠ ʪʦʣʴʢʦ ʟʘʪʝʤ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ.  

ʂʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ ʚʳʰʝ, ʦʨʛʘʥʠʟʘʮʠʷ ï ʵʪʦ ʩʠʩʪʝʤʘ. ʇʨʠʚʝʜʝʤ ʦʧʨʝʜʝʣʝʥʠʝ 

ʘʢʘʜʝʤʠʢʘ ʇ. ʂ. ɸʥʦʭʠʥʘ: çʉʠʩʪʝʤʦʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʦʣʴʢʦ ʪʘʢʦʡ ʢʦʤʧʣʝʢʩ ʠʟʙʠʨʘʪʝʣʴʥʦ-

ʚʦʚʣʝʯʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʫ ʢʦʪʦʨʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʩʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʦʣʫʯʝʥʠʝ ʬʦʢʫʩʠʨʦʚʘʥʥʦʛʦ ʧʦʣʝʟʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘè [3, ʩ. 8]. ɺ ʮʝʥʪʨʝ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʢʘʟʳʚʘʝʪʩʷ ʯʝʣʦʚʝʢ ï ʧʦʪʨʝʙʠʪʝʣʴ ʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʪʦʚʘʨʦʚ ʩ ʝʛʦ ʠʥʪʝʨʝʩʘʤʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʤʦʤʝʥʪ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʨʳʥʦʯʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʝʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʯʝʣʦʚʝʢʘ. ʉʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʫʩʧʝʰʥʦʩʪʠ ʪʘʢʦʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠʙʳʣʴ ï ʥʝ ʪʦʣʴʢʦ ʩʪʠʤʫʣ ʜʣʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʥʦ ʠ ʚʘʞʥʝʡʰʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʫʩʧʝʰʥʦʩʪʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʠʥʪʝʨʝʩʘʭ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ. ɸ ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʨʘʙʦʪʫ ʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʤʝʞʜʫ ʚʩʝʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʪʘʢʞʝ ʪʘʢʦʝ ʧʦʥʷʪʠʝ, ʢʘʢ ʢʦʤʤʫʥʠʢʘʮʠʷ. 

ʂʦʤʤʫʥʠʢʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʠ ʧʦʥʠʤʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ 

ʤʝʞʜʫ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʣʶʜʴʤʠ ʩ ʮʝʣʴʶ ʤʦʪʠʚʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠʣʠ ʚʣʠʷʥʠʷ 

ʥʘ ʥʝʛʦ. ʎʝʣʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʥʠʤʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ʆʜʥʘʢʦ 

ʩʘʤ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ ʪʘʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʤʝʥʝ ʩʪʦʨʦʥ. ʆʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 

ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʝʜʣʘʛʘʝʪ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʜʨʫʛʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪ ʝʝ. ʇʦʵʪʦʤʫ ʵʬʬʝʢʪʠʚʥʳʝ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʪʨʝʙʫʶʪ ʦʪ ʢʘʞʜʦʡ ʠʟ ʩʪʦʨʦʥ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʥʘʚʳʢʦʚ, 

ʫʤʝʥʠʡ, ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ. 

ʇʫʪʸʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɽʱʸ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ 

ʤʦʪʠʚʘʮʠʷ, ʪ. ʝ. ʧʨʦʮʝʩʩ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʠʩʪʝʤʫ ʤʦʪʠʚʦʚ ʨʘʙʦʪʥʠʢʘ ʩ ʮʝʣʴʶ ʧʦʜʜʝʨʞʘʥʠʷ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʫʨʦʚʥʷ ʝʛʦ ʪʨʫʜʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. ɺʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʨʝʙʥʦʩʪʝʡ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʢʦʪʦʨʳʭ ʩʦʟʜʘʸʪ ʦʧʨʝʜʝʣʸʥʥʳʝ ʤʦʪʠʚʳ, 

ʧʦʙʫʞʜʘʶʱʠʝ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʟʜʘʸʪ ʵʬʬʝʢʪ ʩʤʳʩʣʘ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ 
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ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠʟʚʝʩʪʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚ ʩʬʝʨʝ 

ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʪʘʢʠʭ, ʢʘʢ ʄʘʩʣʦʫ, ʄʘʢ ʂʣʝʣʣʘʥʜ, ɻʝʨʮʙʝʨʛ, ɺʨʫʤ, ʇʦʨʪʝʨ-ʃʦʫʣʝʨ 

ʠ ʜʨʫʛʠʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʦʩʥʦʚʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʅʘʧʨʠʤʝʨ, ʠʝʨʘʨʭʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʧʦ ʄʘʩʣʦʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʧʠʨʘʤʠʜʫè, ʚ ʢʦʪʦʨʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʨʘʞʝʥʳ ʚ ʚʠʜʝ ʜʚʫʭ 

ʛʨʫʧʧ: ʧʝʨʚʠʯʥʳʝ ʠ ʚʪʦʨʠʯʥʳʝ. 

ʇʝʨʚʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʨʦʞʜʸʥʥʳʤʠ. ʇʨʠʤʝʨʘʤʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʱʝ, ʚʦʜʝ, ʧʦʪʨʝʙʥʦʩʪʠ ʜʳʰʘʪʴ, 

ʩʧʘʪʴ ʠ ʪ.ʜ. ɺʪʦʨʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ. ʅʘʧʨʠʤʝʨ, 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʩʧʝʭʝ, ʫʚʘʞʝʥʠʠ, ʧʨʠʚʷʟʘʥʥʦʩʪʠ, ʚʣʘʩʪʠ ʠ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʢʦʤʫ-ʣʠʙʦ ʠʣʠ ʯʝʤʫ-ʣʠʙʦ. ʇʝʨʚʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʟʘʣʦʞʝʥʳ ʛʝʥʝʪʠʯʝʩʢʠ, ʘ ʚʪʦʨʠʯʥʳʝ 

ʦʙʳʯʥʦ ʦʩʦʟʥʘʶʪʩʷ ʩ ʦʧʳʪʦʤ. ʇʦʩʢʦʣʴʢʫ ʣʶʜʠ ʠʤʝʶʪ ʨʘʟʣʠʯʥʳʡ ʧʨʠʦʙʨʝʪʸʥʥʳʡ ʦʧʳʪ, 

ʚʪʦʨʠʯʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʣʶʜʝʡ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʯʝʤ ʧʝʨʚʠʯʥʳʝ. ɺʘʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʨʘʙʦʪʥʠʢʠ ʠʩʧʳʪʳʚʘʶʪ ʚʳʩʦʢʫʶ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʜʦʩʪʠʞʝʥʠʷʭ ʠ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʢʦʥʢʨʝʪʥʳʭ ʯʝʣʦʚʝʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʪʝʭ ʮʝʣʝʡ, ʢʦʪʦʨʳʝ, ʧʦ ʨʘʟʫʤʝʥʠʶ ʢʘʞʜʦʛʦ 

ʯʝʣʦʚʝʢʘ, ʧʨʠʚʦʜʷʪ ʢ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʪʠʧʦʚ ʧʦʚʝʜʝʥʠʷ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʵʪʠʭ ʮʝʣʝʡ [1]. ʇʦʵʪʦʤʫ ʣʠʰʴ ʥʘʙʣʶʜʝʥʠʝ ʠ ʣʠʯʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʥʠʤʠ 

ʧʦʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʦʱʨʷʷ 

ʪʚʦʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʧʝʨʩʦʥʘʣʘ ʤʦʞʥʦ ʧʨʠʦʙʨʝʩʪʠ ʥʝʟʘʤʝʥʠʤʳʭ ʨʘʙʦʪʥʠʢʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʚʳʩʷʪ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʫʪʸʤ ʧʨʠʤʝʥʝʥʠʷ 

ʨʝʢʦʤʝʥʜʘʮʠʡ, ʨʘʟʨʘʙʦʪʦʢ, ʠʥʥʦʚʘʮʠʡ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ï ʵʪʦ ʮʝʣʘʷ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ 

ʠʟ ʵʣʝʤʝʥʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ. ʀ ʦʥʘ ʨʘʙʦʪʘʝʪ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤʠ 

ʧʨʠʥʮʠʧʘʤʠ ʷʚʣʷʝʪʩʷ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ, ʚʟʘʠʤʦʚʳʨʫʯʢʘ, ʧʦʜʜʝʨʞʢʘ, ʧʦʥʠʤʘʥʠʝ, ʧʦʦʱʨʷʝʪʩʷ 

ʠʥʠʮʠʘʪʠʚʘ, ʢʦʛʜʘ ʮʝʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʢʦʣʣʝʢʪʠʚʘ, ʠ ʥʝʪ 

ʙʦʨʴʙʳ ʟʘ ʣʠʯʥʦʝ ʧʝʨʚʝʥʩʪʚʦ. 
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ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩ ʮʝʣʴʶ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʜʘʥʥʦʛʦ 

ʷʚʣʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ.  

ɻʣʘʚʥʳʤ ʙʦʛʘʪʩʪʚʦʤ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʥʘʩʝʣʝʥʠʝ, ʨʘʜʠ ʙʣʘʛʘ ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʚʘʶʪʩʷ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʩʬʝʨʳ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʯʘʩʪʥʦʛʦ ʩʝʢʪʦʨʘ, ʧʦʷʚʣʝʥʠʝ ʥʝʬʦʨʤʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʥʷʪʠʝ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʯʘʩʪʠ ʧʦʚʪʦʨʥʦʡ ʟʘʥʷʪʦʩʪʠ, ʧʦʷʚʣʝʥʠʝ ʙʝʟʨʘʙʦʪʠʮʳ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʳʥʢʘ ʞʠʣʴʷ ï ʚʩʸ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʣʦ ʥʘ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʘ ʜʠʥʘʤʠʢʫ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ, ʩʦʩʪʘʚ, ʧʨʦʮʝʩʩʳ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ [1, c.1]. 

ɼʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʠʟʫʯʘʝʪ ʜʝʤʦʛʨʘʬʠʷ (ʛʨʝʯ. demos ï ʥʘʨʦʜ, grapho ï ʧʠʰʫ) ï 

ʥʘʫʢʘ ʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʩʝʣʝʥʠʷ, ʦ ʟʘʚʠʩʠʤʦʩʪʠ ʝʛʦ ʭʘʨʘʢʪʝʨʘ ʦʪ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʤʠʛʨʘʮʠʠ, ʠʟʫʯʘʶʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʠ ʩʦʩʪʘʚ ʥʘʩʝʣʝʥʠʷ, ʠʭ ʠʟʤʝʥʝʥʠʷ, ʧʨʠʯʠʥʳ ʠ ʩʣʝʜʩʪʚʠʷ ʵʪʠʭ 

ʠʟʤʝʥʝʥʠʡ [2, c.6]. ɼʝʤʦʛʨʘʬʠʷ ï ʥʘʫʢʘ ʥʝ ʥʦʚʘʷ. ɽʡ ʫʞʝ ʙʦʣʝʝ 300 ʣʝʪ. ʆʜʥʘʢʦ ʣʠʰʴ 

ʥʝʜʘʚʥʦ ʚ ɹʝʣʘʨʫʩʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩʪʘʣʠ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

ʅʘʟʨʝʣʘ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ, ʥʦ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʘʚʣʝʥʠʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ [1]. 

ʏʪʦʙʳ ʨʝʘʣʴʥʦ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʣʝʜʠʪʴ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ. ʆʥʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘ 20 ʣʝʪ ʥʘʩʝʣʝʥʠʝ ʩʦʢʨʘʪʠʣʘʩʴ 

ʥʘ 688,42 ʪʳʩ. ʯʝʣʦʚʝʢ. 

ɹʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʢʘʟʳʚʘʝʪ ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. 

ʉʨʘʚʥʠʚʘʷ 2012 ʠ 2013 ʛʦʜʘ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʩʣʝʜʫʶʱʝʝ: ʚ ʷʥʚʘʨʝ-ʩʝʥʪʷʙʨʝ 2013 ʛʦʜʘ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʨʦʜʠʣʦʩʴ 87 917 ʜʝʪʝʡ, ʫʤʝʨʣʦ ï 94 164 ʯʝʣʦʚʝʢʘ. ɺ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ ʚ ʷʥʚʘʨʝ-

ʩʝʥʪʷʙʨʝ 2013 ʛʦʜʘ ʯʠʩʣʦ ʫʤʝʨʰʠʭ ʧʨʝʚʳʩʠʣʦ ʯʠʩʣʦ ʨʦʜʠʚʰʠʭʩʷ ʥʘ 7,1% (ʚ ʷʥʚʘʨʝ-ʩʝʥʪʷʙʨʝ 

2012 ï ʥʘ 10,2%). 
 ʗʥʚʘʨʴ-ʩʝʥʪʷʙʨʴ, 2012 ʗʥʚʘʨʴ-ʩʝʥʪʷʙʨʴ, 2013 

ʚʩʝʛʦ ʅʘ 1000 ʯʝʣʦ-

ʚʝʢ ʥʘʩʝʣʝʥʠʷ ʚʩʝʛʦ ʅʘ 1000 ʯʝʣʦʚʝʢ 
ʥʘʩʝʣʝʥʠʷ 

ʈʦʜʠʚʰʠʭʩʷ, ʯʝʣ. 87917 12,4 84934 12,1 

ʋʤʝʨʰʠʭ, ʯʝʣ. 94164 13,3 93605 13,3 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʫʙʳʣʴ, 
ʯʝʣʦʚʝʢ 

6247 0,9 8671 1,2 

ʏʠʩʣʦ ʙʨʘʢʦʚ 68402 9,7 58905 8,3 

ʏʠʩʣʦ ʨʘʟʚʦʜʦʚ 25937 3,7 30012 4,2 
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ɺ ɹʝʣʘʨʫʩʠ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʨʦʞʜʘʝʤʦʩʪʴ ï ʤʳ ʥʘʭʦʜʠʤʩʷ ʚ 

ʧʝʨʠʦʜʝ ʩʨʝʜʥʝʛʦ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʧʦʢʦʣʝʥʠʷ, ʨʦʜʠʚʰʝʛʦʩʷ ʚ ʩʝʨʝʜʠʥʝ-ʢʦʥʮʝ 80-ʭ 

ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʚʳʩʦʢʘ ʙʣʘʛʦʜʘʨʷ ʚʳʩʦʢʦʡ ʨʦʞʜʘʝʤʦʩʪʠ ʚ ʪʦ 

ʚʨʝʤʷ. 

ʅʘ ʧʦʢʘʟʘʪʝʣʴ ʨʦʞʜʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʢʘʯʝʩʪʚʦ 

ʦʪʥʦʰʝʥʠʡ ʚ ʩʝʤʴʝ. ɺ ʷʥʚʘʨʝ-ʩʝʥʪʷʙʨʝ 2013 ʛʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 

2012 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʙʨʘʢʦʚ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 16,1%, ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʚʦʜʦʚ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 13,6%. ɺ ʷʥʚʘʨʝ-ʩʝʥʪʷʙʨʝ 2013 ʛʦʜʘ ʥʘ 1 000 ʙʨʘʢʦʚ ʧʨʠʭʦʜʠʣʦʩʴ 

379 ʨʘʟʚʦʜʦʚ, ʚ ʷʥʚʘʨʝ-ʩʝʥʪʷʙʨʝ 2012 ʛʦʜʘ ï 509 ʨʘʟʚʦʜʦʚ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʳʭ, ʦʪʨʘʞʘʶʱʠʭ 

ʢʦʣʠʯʝʩʪʚʦ ʙʨʘʢʦʚ ʠ ʫʨʦʚʝʥʴ ʨʦʞʜʘʝʤʦʩʪʠ ʜʝʪʝʡ, ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʪʝʥʜʝʥʮʠʶ ʢ ʫʣʫʯʰʝʥʠʶ 

ʩʦʩʪʦʷʥʠʷ ʩʝʤʝʡʥʦʡ ʞʠʟʥʠ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʝʤʴʷ ï ʵʪʦ ʷʯʝʡʢʘ ʦʙʱʝʩʪʚʘ, ʦʪ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʙʫʜʫʱʝʝ ʩʪʨʘʥʳ, ʛʦʩʫʜʘʨʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʝʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʫʩʪʦʡʯʠʚʦʤʫ, ʩʪʘʙʠʣʴʥʦʤʫ, ʘ ʪʘʢʞʝ, ʧʨʦʛʨʝʩʩʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʩʝʤʴʠ.  

ɽʱʸ ʦʜʥʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʚʣʠʷʶʱʠʤ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʤʠʛʨʘʮʠʷ. ʊʘʢ, 

ʚ 2009 ʛʦʜʫ ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʨʠʨʦʩʪ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩʦʩʪʘʚʠʣ 12,249 ʪʳʩ. ʯʝʣʦʚʝʢ, ʚ 

2010 ï 10,303 ʪʳʩ. ʯʝʣʦʚʝʢ, ʚ 2011 ï 9,009 ʪʳʩ. ʯʝʣʦʚʝʢ ʠ ʚ 2012 ï 9,328 ʪʳʩ. ʯʝʣʦʚʝʢ. ɿʘ 

ʷʥʚʘʨʴ-ʩʝʥʪʷʙʨʴ 2013 ʛʦʜʘ ʤʠʛʨʘʮʠʦʥʥʳʡ ʧʨʠʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣ 7 869 ʯʝʣʦʚʝʢ ʠ 

ʫʚʝʣʠʯʠʣʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʝʨʠʦʜʦʤ 2012 ʛʦʜʘ ʥʘ 1 750 ʯʝʣʦʚʝʢ, ʠʣʠ ʥʘ 

28,6%. 

 

 ʗʥʚʘʨʴ-ʩʝʥʪʷʙʨʴ 

2013 ʛ. 2012 ʛ. 

ʏʠʩʣʦ 

ʧʨʠʙʳʚ-

ʰʠʭ 

ʏʠʩʣʦ 

ʚʳʙʳʚʰʠʭ 

ʄʠʛʨʘʮʠ-

ʦʥʥʳʡ 

ʧʨʠʨʦʩʪ 

ʏʠʩʣʦ 

ʧʨʠʙʳʚ-

ʰʠʭ 

ʏʠʩʣʦ 

ʚʳʙʳʚ-

ʰʠʭ 

ʄʠʛʨʘʮʠʦʥ-

ʥʳʡ ʧʨʠʨʦʩʪ 

ʄʠʛʨʘʮʠʷ 

ʥʘʩʝʣʝʥʠʷ 
153803 145934 7869 145890 139771 6119 

ʚ ʪʦʤ ʯʠʩʣʝ       

ɺ ʧʨʝʜʝʣʘʭ 

ɹʝʣʘʨʫʩʠ 
140438 140438 - 132935 132935 - 

ʄʝʞʜʫʥʘʨʦʜ

ʥʘʷ ʤʠʛʨʘʮʠʷ 
13365 5496 7869 12955 6836 6119 

 

ɻʦʩʫʜʘʨʩʪʚʦʤ ʨʘʟʨʘʙʦʪʘʥʘ ʅʘʮʠʦʥʘʣʴʥʘʷ ʇʨʦʛʨʘʤʤʘ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ 2011ï2015 ʛʦʜʘ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʯʠʩʣʝʥʥʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʚ 2015 ʛʦʜʫ ʥʘ ʫʨʦʚʥʝ 9,44 ï 9,45 ʤʣʥ. ʯʝʣʦʚʝʢ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʧʝʨʝʭʦʜʘ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʤʫ ʨʦʩʪʫ.[4]. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʚʳʰʝʥʠʝ ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ 

ʵʬʬʝʢʪʘ, ʪʦ ʝʩʪʴ ʩʣʝʜʫʝʪ ʧʦʚʳʩʠʪʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʤʝʥʝʜʞʝʨʦʚ, ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʤʝʭʘʥʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʯʪʦ ʦʙʣʝʛʯʠʪ ʪʨʫʜ 

ʨʘʙʦʪʥʠʢʦʚ. ɸ ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʫ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʙʣʘʛʦʧʨʠʷʪʥʦ 

ʩʢʘʞʝʪʩʷ ʥʘ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʚʠʚʘʪʴ ʩʪʨʦʝʥʠʝ ʘʨʝʥʜʥʦʛʦ ʞʠʣʴʷ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʠʤ ʚʩʝʭ ʥʫʞʜʘʶʱʠʭʩʷ, ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʤʝʜʠʮʠʥʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʧʨʦʧʘʛʘʥʜʠʨʦʚʘʪʴ ʟʜʦʨʦʚʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʟʘʣʦʛʦʤ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʩʪʨʘʥʳ ʷʚʣʷʶʪʩʷ 

ʣʶʜʠ - ʬʠʟʠʯʝʩʢʠ ʠ ʥʨʘʚʩʪʚʝʥʥʦ ʟʜʦʨʦʚʳʝ, ʫʤʥʳʝ, ʠʥʠʮʠʘʪʠʚʥʳʝ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʜʝʣʘʪʴ ʚʩʸ ʚʦʟʤʦʞʥʦʝ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʩʪʦʡʥʦʛʦ ʫʨʦʚʥʷ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʛʨʘʞʜʘʥ. ʀ 

ʪʦʛʜʘ ʨʝʟʫʣʴʪʘʪ ʥʝ ʟʘʩʪʘʚʠʪ ʜʦʣʛʦ ʞʜʘʪʴ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʠʟʤʝʥʝʥʠʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ, ʪʘʢʠʝ ʢʘʢ: 

ī  ʠʟʤʝʥʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʙʨʘʢʦʚ ʠ ʨʘʟʚʦʜʦʚ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ 

ʨʦʜʠʚʰʠʭʩʷ; 

ī  ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʫʤʝʨʰʠʭ; 

ī  ʤʠʛʨʘʮʠʷ ʥʘʩʝʣʝʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʨʫʜʦʚʦʡ. 

 

ʃʠʪʝʨʘʪʫʨʘ  

 

1. ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʢʦʤʠʪʝʪ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ 
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3. ʐʘʭʦʪʴʢʦ, ʃ.ʇ. ʄʦʜʝʣʴ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ / 

ʃ.ʇ. ʐʘʭʦʪʴʢʦ; ʅʘʮ. ʘʢʘʜ. ʥʘʫʢ ɹʝʣʘʨʫʩʠ, ʀʥ-ʪ ʵʢʦʥʦʤʠʢʠ. ï ʄʠʥʩʢ :ɹʝʣʘʨʫʩ. ʥʘʚʫʢʘ, 2009. ï 

439 ʩ. 

4. ʋʂɸɿ ʇʈɽɿʀɼɽʅʊɸ ʈɽʉʇʋɹʃʀʂʀ ɹɽʃɸʈʋʉʔ 11 ʘʚʛʫʩʪʘ 2011 ʛ. ˉ 357 ʆʙ 

ʫʪʚʝʨʞʜʝʥʠʠ ʅʘʮʠʦʥʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ ʥʘ 2011ï2015 ʛʦʜʳ 

 

 

 

 

ʉʊɸʊʀʉʊʀʏɽʉʂʆɽ ʀɿʄɽʈɽʅʀɽ ʈʀʉʂʆɺ ʍʆɿʗʁʉʊɺɽʅʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ʉɽʃʔʉʂʆʍʆɿʗʁʉʊɺɽʅʅʓʍ ʇʈɽɼʇʈʀʗʊʀʁ ʂʋʈɻɸʅʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɻʫʱʝʥʩʢʘʷ ʅʘʪʘʣʴʷ ɼʤʠʪʨʠʝʚʥʘ 

 
ʌɻɹʆʋ ɺʇʆ çʂʫʨʛʘʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʠʤ. ʊ. ʉ. ʄʘʣʴʮʝʚʘè,  

 ʛ. ʂʫʨʛʘʥ, ʈʦʩʩʠʷ,  casic78@yandex.ru  

 

ʈʠʩʢʠ ʧʨʠʩʫʱʠ ʣʶʙʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʀʭ 

ʠʟʫʯʝʥʠʝʤ ʠ ʠʟʤʝʨʝʥʠʝʤ ʟʘʥʠʤʘʶʪʩʷ ʤʥʦʛʠʝ ʥʘʫʢʠ. ʇʨʠ ʵʪʦʤ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʜʚʝ 

ʦʩʥʦʚʥʳʭ ʪʨʘʢʪʦʚʢʠ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ: 

¶ ʨʠʩʢ ï ʵʪʦ ʥʘʩʪʫʧʣʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʠʩʭʦʜʘ, ʧʦʣʫʯʝʥʠʝ ʧʦʪʝʨʴ; 

¶ ʨʠʩʢ ï ʵʪʦ ʥʘʩʪʫʧʣʝʥʠʝ ʣʶʙʦʛʦ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʦʛʦ ʠʩʭʦʜʘ: ʫʜʘʯʥʦʛʦ ʠʣʠ ʥʝʫʜʘʯʥʦʛʦ. 

ʅʦ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ, ʵʪʠʤʦʣʦʛʠʷ ʜʘʥʥʦʛʦ ʧʦʥʷʪʠʷ ʪʨʘʢʪʫʝʪ ʝʛʦ ʢʘʢ ʵʢʦʥʦʤʠʯʝʩʢʫʶ 

ʢʘʪʝʛʦʨʠʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʢʚʘʥʪʠʬʠʮʠʨʫʝʤʘ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʚʘʥʪʠʬʠʢʘʮʠʠ ʚʳʜʝʣʷʶʪ 

ʜʚʘ ʪʠʧʘ ʨʠʩʢʘ: 

¶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ (ʬʦʥʦʚʳʡ) ʨʠʩʢ ï ʚʳʟʚʘʥ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʤʦʞʝʪ 

ʚʣʠʷʪʴ ʦʪʜʝʣʴʥʳʡ ʯʝʣʦʚʝʢ (ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʠʥʬʣʷʮʠʷ, ʠʟʤʝʥʝʥʠʝ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʘ), 

ʥʦ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʟʤʝʨʠʪʴ. ʉ ʵʪʦʡ ʧʦʟʠʮʠʠ ʨʠʩʢ ʤʦʞʝʪ ʙʳʪʴ ʫʧʨʘʚʣʷʝʤ ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʠʟʤʝʥʝʥʠʷ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ. 

¶ ʥʝʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ ʨʠʩʢ ï ʵʪʦ ʨʠʩʢ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʠʟʤʝʨʠʪʴ, ʥʦ ʠ 

ʫʤʝʥʴʰʠʪʴ. 

ʊʨʫʜʥʝʝ ʚʩʝʛʦ ʨʘʙʦʪʘʪʴ ʩ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʨʠʩʢʦʤ, ʪʘʢ ʢʘʢ ʝʛʦ ʧʨʦʷʚʣʝʥʠʷ 

ʤʥʦʛʦʛʨʘʥʥʳ ʠ  ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʪʴ ʝʜʠʥʫʶ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʘ 

ʨʠʩʢʘ. ʅʦ ʦʙʱʝʩʪʚʝʥʥʘʷ ʠ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʧʨʦʪʝʢʘʝʪ 

ʯʘʱʝ ʚʩʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʠʤʝʥʥʦ ʬʦʥʦʚʦʛʦ ʨʠʩʢʘ. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʦʱʫʱʘʶʪ ʥʘ ʩʝʙʝ ʧʨʦʷʚʣʝʥʠʝ ʵʪʦʛʦ ʪʠʧʘ ʨʠʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʚʝʜʫʪ ʩʚʦʶ 

mailto:casic78@yandex.ru
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ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʢʦʤʤʝʨʯʝʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʝ ʪʦʣʴʢʦ ʚ ʠʟʤʝʥʷʶʱʝʡʩʷ 

ʬʠʥʘʥʩʦʚʦʡ ʩʨʝʜʝ, ʥʦ ʠ ʚ ʫʩʣʦʚʠʷʭ ʧʦʛʦʜʥʦʡ ʠ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʯʪʦ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʠʪʦʛʝ ʥʘ ʠʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʨʠʩʢʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʪʝʧʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ: 

¶ ʦʧʝʨʘʮʠʦʥʥʳʡ ʨʳʯʘʛ (ʆʈ): 

˛ =̋
(˜ 1̋ ˜ 0̋) /˜ 0̋

( 1ˏ 0ˏ) / 0ˏ
,                                             (1) 

ʛʜʝ ʇʈ1, ʇʈ0 ï ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʦʪʯʝʪʥʦʛʦ ʠ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

ɺ1, ɺ0 ï ʚʳʨʫʯʢʘ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ ʦʪʯʝʪʥʦʛʦ ʠ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʦʢʘʟʳʚʘʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʠʟʤʝʥʠʪʩʷ ʧʨʠʙʳʣʴ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʚʳʨʫʯʢʠ ʦʪ ʧʨʦʜʘʞ ʥʘ 1 %. ʈʦʩʪ ʧʦʢʘʟʘʪʝʣʷ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʨʘʱʠʚʘʥʠʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ 

ʨʠʩʢʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʪ.ʝ. ʨʠʩʢʘ ʩʚʷʟʘʥʥʦʛʦ ʩʦ ʩʙʳʪʦʤ ʧʨʦʜʫʢʮʠʠ. 

 

¶ ʬʠʥʘʥʩʦʚʳʡ ʨʳʯʘʛ (ʌʈ): 

˛ =̋
(ˤ 1̃ ˤ 0̃) /ˤ 0̃

(˜ 1̋ ˜ 0̋) /˜ 0̋
,                                             (2) 

ʛʜʝ ʏʇ1, ʏʇ0 ï ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʦʪʯʝʪʥʦʛʦ ʠ ʧʨʦʰʣʦʛʦ ʛʦʜʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʇʦʢʘʟʳʚʘʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʠʟʤʝʥʠʪʩʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʜʘʞ ʥʘ 1%. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʷ ʚʦʟʨʘʩʪʘʝʪ ʬʠʥʘʥʩʦʚʳʡ 

ʨʠʩʢ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

¶ ʦʙʱʠʡ (ʩʦʚʦʢʫʧʥʳʡ) ʨʳʯʘʛ (ʆʙʈ): 

˛̂=̋
(ˤ 1̃ ˤ 0̃) /ˤ 0̃

( 1ˏ 0ˏ) / 0ˏ
,                                             (3) 

 

ʇʦʢʘʟʳʚʘʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʧʨʦʮʝʥʪʦʚ ʠʟʤʝʥʠʪʩʷ ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʠ 

ʠʟʤʝʥʝʥʠʝ ʚʳʨʫʯʢʠ ʦʪ ʧʨʦʜʘʞ ʥʘ 1%. ɸʢʢʫʤʫʣʠʨʫʝʪ ʚ ʩʝʙʝ ʢʦʤʤʝʨʯʝʩʢʠʡ ʠ ʬʠʥʘʥʩʦʚʳʡ 

ʨʠʩʢʠ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʚʳʰʝʥʘʟʚʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ 5%-ʥʘʷ ʚʳʙʦʨʢʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʛʣʘʩʥʦ ʮʝʥʪʨʘʣʴʥʦʡ 

ʧʨʝʜʝʣʴʥʦʡ ʪʝʦʨʝʤʝ ʜʦʣʞʥʘ ʧʦʜʯʠʥʷʪʴʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ɺ ʮʝʣʷʭ 

ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʠ ʨʳʯʘʛʦʚ ʙʳʣʠ ʫʩʨʝʜʥʝʥʳ ʟʘ ʧʝʨʠʦʜ 2009-2012 ʛʛ. 

ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʣʝʜʫʶʱʝʤ (ʪʘʙʣʠʮʘ 1). 

 
ʊʘʙʣʠʮʘ 1 ï ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʆʧʝʨʘʮʠʦʥʥʳʡ 

ʨʳʯʘʛ 

ʌʠʥʘʥʩʦʚʳʡ 

ʨʳʯʘʛ 
ʆʙʱʠʡ ʨʳʯʘʛ 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʚʳʙʦʨʢʠ, % 18 6 123 

ɼʠʩʧʝʨʩʠʷ ʚʳʙʦʨʢʠ 75 208 87210 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, % 9 14 295 

ʂʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, % 48 240 240 

ʕʢʮʝʩʩ -0,3 10,2 10,8 

ɸʩʩʠʤʝʪʨʠʯʥʦʩʪʴ -0,02 3,1 3,2 

 

ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʘʩʯʝʪʘʤ ʥʘʠʙʦʣʴʰʝʡ ʨʠʩʢʦʚʘʥʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʢʦʤʤʝʨʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ (ʦʧʝʨʘʮʠʦʥʥʳʡ ʨʳʯʘʛ ʚʪʨʦʝ ʧʨʝʚʳʰʘʝʪ 

ʟʥʘʯʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʯʘʛʘ). ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʚʳʨʫʯʢʠ ʥʘ 1% ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ 

ʠʟʤʝʥʷʝʪʩʷ ʥʘ 18%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʨʠʙʳʣʠ ʦʪ ʧʨʦʜʘʞ ʥʘ 1% ʯʠʩʪʘʷ ʧʨʠʙʳʣʴ 
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ʠʟʤʝʥʠʪʩʷ ʥʘ 6 %.  ʂʨʘʡʥʝ ʦʩʪʨʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʦʙʣʘʜʘʝʪ ʠʟʤʝʥʝʥʠʝ ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ 

ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʚʳʨʫʯʢʠ ʦʪ ʧʨʦʜʘʞ: ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ (ʫʤʝʥʴʰʝʥʠʠ) ʚʳʨʫʯʢʠ ʥʘ 1%, ʯʠʩʪʘʷ 

ʧʨʠʙʳʣʴ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴʩʷ (ʫʤʝʥʴʰʠʪʴʩʷ) ʥʘ 123%. ʊʘʢʘʷ ʪʝʥʜʝʥʮʠʷ ʦʪʚʝʯʘʝʪ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ.  

ɺ ʩʠʣʫ ʚʥʫʪʨʝʥʥʠʭ (ʩʣʘʙʘʷ ʨʘʟʚʠʪʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʜʝʬʠʮʠʪ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ, ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʭ 

ʦʙʦʨʦʪʥʳʭ ʩʨʝʜʩʪʚ) ʠ ʚʥʝʰʥʠʭ (ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʢʣʠʤʘʪʘ, ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʩʝʟʦʥʥʦʩʪʠ, 

ʜʠʩʧʘʨʠʪʝʪʘ ʮʝʥ, ʠʥʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪ.ʧ.) ʧʨʠʯʠʥ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʚʦʶ ʦʩʥʦʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʯʪʦ 

ʠ ʦʪʨʘʞʘʝʪʩʷ ʚ ʚʳʩʦʢʦʡ ʚʘʨʠʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʮʠʠ.  

ʅʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʯʘʛʘ 

ʝʛʦ ʚʘʨʠʘʮʠʷ ʧʨʝʚʳʰʘʝʪ ʚʘʨʠʘʮʠʶ ʦʧʝʨʘʮʠʦʥʥʦʛʦ ʨʳʯʘʛʘ.  ʉ ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʠʥʘʥʩʦʚʳʝ 

ʨʠʩʢʠ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʷʚʣʷʶʪʩʷ ʥʝ ʤʝʥʝʝ ʦʧʘʩʥʳʤʠ, ʯʝʤ 

ʢʦʤʤʝʨʯʝʩʢʠʝ, ʧʦʩʢʦʣʴʢʫ ʦʙʣʘʜʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʚʘʨʠʘʮʠʝʡ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ 

ʠʩʭʦʜʘ. 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʪʘʪʠʩʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ (ʤʝʪʦʜʳ ʵʢʩʪʨʘʧʦʣʷʮʠʠ, ʩʨʝʜʥʝʛʦ ʪʝʤʧʘ ʨʦʩʪʘ ʠ ʪ.ʜ.) ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʩʧʦʩʦʙʳ ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʝʡ. ʀʤʝʷ ʨʷʜʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ ʠ 

ʦʙʱʝʛʦ ʨʳʯʘʛʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʚʳʙʦʨʢʝ. 

ʅʦ ʚ ʫʩʣʦʚʠʷʭ ʤʘʣʦʡ ʚʳʙʦʨʢʠ (n < 30), ʦʪʩʫʪʩʪʚʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʨʘʩʯʝʪ ʜʦʚʝʨʠʪʝʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʨʝʜʥʝʡ 

ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ t-ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʉʪʲʶʜʝʥʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʙʦʨʢʝ ʨʘʚʥʦʡ 

20 ʝʜ., ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ a = 0,05 ʜʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʧʦ ʚʠʜʘʤ 

ʨʳʯʘʛʦʚ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ (ʪʘʙʣʠʮʘ 2). 

 
ʊʘʙʣʠʮʘ 2 ï ɼʦʚʝʨʠʪʝʣʴʥʳʝ ʠʥʪʝʨʚʘʣʳ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʚʠʜʦʚ ʨʳʯʘʛʦʚ  

ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ a = 0,05 

ʇʦʢʘʟʘʪʝʣʴ ɼʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʨʳʯʘʛ, % [16,6;  19,4] 

ʌʠʥʘʥʩʦʚʳʡ ʨʳʯʘʛ, % [3,6;  8,4] 

ʆʙʱʠʡ ʨʳʯʘʛ, % [73,3;  172,7] 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ 95%-ʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʦʧʝʨʘʮʠʦʥʥʳʡ ʨʳʯʘʛ ʙʫʜʝʪ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 16,6 ʜʦ 19,4 %. ʌʠʥʘʥʩʦʚʳʝ ʨʠʩʢʠ ʦʨʛʘʥʠʟʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʦʜʥʦʠʤʝʥʥʳʤ ʨʳʯʘʛʦʤ, ʢʦʪʦʨʳʡ, ʧʨʠ ʵʪʦʤ ʞʝ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ, ʙʫʜʝʪ ʥʝ ʥʠʞʝ 3,6 %, ʥʦ ʠ 

ʥʝ ʚʳʰʝ 8,4%. ʆʙʱʠʡ ʨʳʯʘʛ ʘʢʢʫʤʫʣʠʨʫʝʪ ʚ ʩʝʙʝ ʟʥʘʯʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ 

ʨʠʩʢʦʚ, ʧʦʵʪʦʤʫ ʝʛʦ ʜʦʚʝʨʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʠʤ ʨʘʟʤʘʭʦʤ ï ʦʪ 73,3 ʜʦ 

172,7 %. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʥʘʜʝʞʥʦʩʪʠ, ʝʩʣʠ ʠʭ ʚʘʨʠʘʮʠʷ ʦʩʪʘʥʝʪʩʷ ʚ ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʨʝʜʝʣʘʭ. ʅʦ ʢʘʢ 

ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ ʚʳʙʦʨʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʩʤ. ʪʘʙʣʠʮʫ 1) ʥʘʠʤʝʥʴʰʫʶ ʚʘʨʠʘʮʠʶ 

ʠʤʝʝʪ ʦʧʝʨʘʮʠʦʥʥʳʡ ʨʳʯʘʛ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʠʥʘʥʩʦʚʳʡ ʠ ʦʙʱʠʡ ʨʳʯʘʛ ʦʪʣʠʯʘʝʪ ʚʳʩʦʢʠʡ 

ʫʨʦʚʝʥʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʘʨʠʘʮʠʠ. ʆʪʩʶʜʘ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʟʤʝʨʘ 

ʨʠʩʢʘ, ʢʦʤʤʝʨʯʝʩʢʠʡ ʨʠʩʢ ʜʣʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʦʪʣʠʯʘʝʪʩʷ ʙʦʣʴʰʝʡ 

ʚʝʣʠʯʠʥʦʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʬʠʥʘʥʩʦʚʳʤ (ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʙʦʣʴʰʠʝ ʧʦʪʝʨʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʬʠʥʘʥʩʦʚʳʤ), ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʬʠʥʘʥʩʦʚʳʡ ʨʠʩʢ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʢʦʣʝʙʘʪʝʣʴʥʳʤ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʫʜʦʧʨʝʜʩʢʘʟʫʝʤʳʤ ʠ ʤʝʥʝʝ ʫʧʨʘʚʣʷʝʤʳʤ.  

ɺ ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʩʪʨʘʪʝʛʠʠ, ʢʦʪʦʨʳʝ ʙʳ ʫʯʠʪʳʚʘʣʠ ʨʝʩʫʨʩʥʫʶ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 
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ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʥʢʫʨʝʥʪʥʫʶ ʩʨʝʜʫ ʠ ʩʪʝʧʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʜʨʫʛ ʢ ʜʨʫʛʫ. ɹʦʣʝʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʚʝʩʪʠ ʛʨʘʤʦʪʥʫʶ ʬʠʥʘʥʩʦʚʫʶ 

ʧʦʣʠʪʠʢʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʚʦʠʭ ʩʨʝʜʩʪʚ ʚ ʮʝʣʷʭ ʤʠʥʠʤʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʳʭ ʨʠʩʢʦʚ, ʪ.ʢ. ʦʥʠ 

ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʚʘʨʠʘʮʠʝʡ ʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʯʠʩʪʦʡ ʧʨʠʙʳʣʠ ʧʨʝʜʧʨʠʷʪʠʷ. 

 

 

 

 

ʌʆʈʄʀʈʆɺɸʅʀɽ ɺʅʋʊʈɽʅʅɽɻʆ ʂʆʅʊʈʆʃʗ 

ɺ ʉʀʉʊɽʄɽ ʋʇʈɸɺʃɽʅʀʗ ʇʈɽɼʇʈʀʗʊʀʗʄʀ  ɸʇʂ 

 

ɿʘʚʴʷʣʦʚʘ ɽʣʝʥʘ ʉʝʨʛʝʝʚʥʘ 

 
  ɻɸʋʉɿ, ʛ. ʊʶʤʝʥʴ, ʈʦʩʩʠʷ, zavjalova.lena2011@yandex.ru 

 

ʉ ʨʘʟʚʠʪʠʝʤ ʨʳʥʦʯʥʳʭ ʦʪʥʦʰʝʥʠʡ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʧʨʠ ʫʩʣʦʚʠʠ ʠʟʤʝʥʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʦʡ ʧʦʣʠʪʠʢʠ, ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʥʠʝ 

ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʥʝʜʞʤʝʥʪʘ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʦʩʥʦʚʘʥʠʷ ʚʝʜʫʱʝʡ 

ʨʦʣʠ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ɸʇʂ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʢʦʣʝʙʘʥʠʡ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʤʝʟʦʫʨʦʚʥʝ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʠʭ ʨʝʟʝʨʚʦʚ 

ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ɸʇʂ ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʭ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ï ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, 

ʚʣʝʢʫʱʝʡ ʥʝ ʪʦʣʴʢʦ ʢ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʩʘʤʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʠ ʢ 

ʧʦʚʳʰʝʥʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ.  

ʆʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʮʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʣʝʜʫʶʱʝʤʫ: 

- ʚʦ-ʧʝʨʚʳʭ, ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʠʥʚʝʩʪʦʨʘʤ ʧʦʣʫʯʠʪʴ ʛʘʨʘʥʪʠʠ ʩʦʭʨʘʥʥʦʩʪʠ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʘ ʤʝʥʝʜʞʤʝʥʪʫ ʚ ʩʠʣʫ ʤʥʦʛʦʧʨʦʬʠʣʴʥʦʩʪʠ 

ʦʨʛʘʥʠʟʘʮʠʡ ɸʇʂ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ, ʟʘʢʦʥʥʦʩʪʠ 

ʩʦʚʝʨʰʠʚʰʠʭʩʷ ʠʣʠ ʧʦʜʣʝʞʘʱʠʭ ʩʦʚʝʨʰʝʥʠʶ ʬʘʢʪʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʞʠʟʥʠ, ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʝʜʫʧʨʝʞʜʘʪʴ 

ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ ʚ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʷʚʣʷʪʴ ʠ ʤʦʙʠʣʠʟʦʚʘʪʴ 

ʚʥʫʪʨʝʥʥʠʝ ʨʝʟʝʨʚʳ; 

- ʚʦ-ʚʪʦʨʳʭ, ʧʨʠʚʦʜʠʪ ʢ ʦʪʩʫʪʩʪʚʠʶ ʨʝʘʣʴʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʘʥʦʚ ʠ ʧʨʦʛʨʘʤʤ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ.  

ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʘʢʪʠʚʠʟʘʮʠʠ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʠ ʦʙʱʝʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ ʠ ʫʯʠʪʳʚʘʶʱʠʭ ʨʦʩʩʠʡʩʢʫʶ ʩʧʝʮʠʬʠʢʫ, ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʘʚʘʣʠ ʙʳ ʚʦʟʤʦʞʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ɸʇʂ ʨʘʩʧʦʣʘʛʘʪʴ 

ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʩ ʮʝʣʴʶ ʚʳʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɸ 

ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ ʤʝʥʷʶʱʝʡʩʷ ʨʳʥʦʯʥʦʡ ʢʦʥʲʶʥʢʪʫʨʳ, ʦʮʝʥʠʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʢʨʠʟʠʩʥʳʝ ʩʠʪʫʘʮʠʠ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʚʳʭʦʜʘ ʠʟ ʥʠʭ. ʆʨʛʘʥʠʟʘʮʠʷ ʞʝ 

ʜʝʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʠʪ ʧʝʨʝʡʪʠ ʦʪ ʵʚʦʣʶʮʠʦʥʥʦ-

ʪʨʘʜʠʮʠʦʥʥʦʛʦ, ʟʘʧʦʟʜʘʣʦʛʦ ʧʘʩʩʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʢ ʝʛʦ ʘʢʪʠʚʥʳʤ ʧʦʜʚʠʜʘʤ ʠ ʬʦʨʤʘʤ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʫʧʨʘʚʣʝʥʠʷ ʢʘʞʜʳʤ ʠʟ ʝʛʦ ʫʯʘʩʪʥʠʢʦʚ ʚ ʨʘʤʢʘʭ 
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ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʬʫʥʢʮʠʡ, ʘ ʥʝ ʪʦʣʴʢʦ ʙʫʭʛʘʣʪʝʨʩʢʦʡ ʩʣʫʞʙʦʡ, ʢʘʢ ʵʪʦ ʧʨʠʥʷʪʦ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ. 

ʅʘʟʥʘʯʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʤʝʭʘʥʠʟʤʦʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʠʪ ʚ 

ʥʝʧʨʝʨʳʚʥʦʤ ʥʘʙʣʶʜʝʥʠʠ ʥʘʜ ʫʧʨʘʚʣʷʝʤʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ, ʠʭ ʠʟʫʯʝʥʠʠ, 

ʠʟʤʝʨʝʥʠʠ ʠ ʩʨʘʚʥʝʥʠʠ. ʇʨʷʤʳʝ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʧʨʘʚʣʷʶʱʫʶ ʩʠʩʪʝʤʫ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʠʥʷʪʠʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʫʧʨʘʚʣʷʶʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʦʙʲʝʢʪ ʫʧʨʘʚʣʝʥʠʷ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʪʦʣʴʢʦ 

ʢʦʥʪʨʦʣʴ ʨʠʩʢʦʚ (ʧʨʠ ʨʠʩʢ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʫʧʨʘʚʣʝʥʠʷ), ʛʘʨʘʥʪʠʨʫʶʱʠʡ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʦʪʩʫʪʩʪʚʠʝ ʦʪʢʣʦʥʝʥʠʡ ʠ 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʩʠʩʪʝʤʫ ʚʳʷʚʣʝʥʠʷ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ ʠ ʢʦʥʪʨʦʣʴ ʩʦʙʣʶʜʝʥʠʷ ʠʥʪʝʨʝʩʦʚ 

ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʠ ʠʥʚʝʩʪʦʨʦʚ. 

ʅʘʣʠʯʠʝ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ 

ʩʣʫʞʠʪ ʛʘʨʘʥʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʷ ʝʝ ʩʪʦʠʤʦʩʪʠ, ʠʩʢʣʶʯʘʝʪ 

ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴ ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʜʥʘʢʦ ʧʨʷʤʦʝ ʢʦʧʠʨʦʚʘʥʠʝ ʟʘʨʫʙʝʞʥʳʭ ʥʘʨʘʙʦʪʦʢ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʦʪʝʯʝʩʪʚʝʥʥʫʶ ʧʨʘʢʪʠʢʫ 

ʥʝʚʦʟʤʦʞʥʦ, ʥʝʦʙʭʦʜʠʤʘ ʘʜʘʧʪʘʮʠʷ ʠʭ ʵʣʝʤʝʥʪʦʚ ʢ ʨʦʩʩʠʡʩʢʠʤ ʫʩʣʦʚʠʷʤ ʩ ʫʯʝʪʦʤ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʪʨʘʜʠʮʠʡ, ʩʣʦʞʠʚʰʝʡʩʷ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʝʥʠʷ, ʩʧʝʮʠʬʠʢʠ ʙʫʭʛʘʣʪʝʨʩʢʦʛʦ 

ʫʯʝʪʘ ʠ ʦʪʯʝʪʥʦʩʪʠ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʤʝʥʪʘʣʠʪʝʪʘ. 

ʂʦʥʪʨʦʣʴ ʷʚʣʷʝʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʥʦ ʪʘʢ ʢʘʢ ʣʶʙʘʷ 

ʫʧʨʘʚʣʝʥʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʩ ʢʦʥʪʨʦʣʴʥʦʡ, ʪʦ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʵʣʝʤʝʥʪ ʢʦʥʪʨʦʣʷ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ, ʘ ʢʦʥʪʨʦʣʴ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʨʠʥʷʪʠʷ ʠ 

ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ï ʵʪʦ 

ʦʙʦʩʦʙʣʝʥʥʘʷ ʩʪʘʜʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ 

ʧʨʦʟʨʘʯʥʦʩʪʴ ʥʘ ʧʨʝʜʤʝʪ ʢʘʯʝʩʪʚʘ ʭʦʜʘ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʦʣʴ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚʦ ʚʥʫʪʨʠʬʠʨʤʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ɸʇʂ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝ ʪʦʣʴʢʦ ʘʜʝʢʚʘʪʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʡ ɸʇʂ, ʥʦ ʠ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʚ ʯʘʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ 

çʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴè. 

         ʇʦʜʯʘʩ ʝʛʦ ʧʦʜʤʝʥʷʶʪ ʠ ʧʫʪʘʶʪ ʩ ʠʥʳʤʠ ʬʦʨʤʘʤʠ ʢʦʥʪʨʦʣʷ, ʪʘʢʠʤʠ ʢʘʢ 

çʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪè, çʨʝʚʠʟʠʷè, ʥʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ï ʩ çʢʦʥʪʨʦʣʣʠʥʛʦʤè. ʅʘʤʠ ʚ ʧʨʦʮʝʩʩʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʠʭ ʨʘʟʛʨʘʥʠʯʝʥʠʝ. 

ɺ ʯʘʩʪʠ ʧʦʜʤʝʥʳ ʧʦʥʷʪʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚʥʫʪʨʝʥʥʠʤ ʘʫʜʠʪʦʤ ʩʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʡ ʘʫʜʠʪ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʯʘʩʪʴʶ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʠ ʝʛʦ ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʠ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ. ɺ ʦʪʥʦʰʝʥʠʠ ʧʦʜʤʝʥʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʢʦʥʪʨʦʣʣʠʥʛʦʤ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʧʦʩʣʝʜʥʝʛʦ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʪʨʦʣʣʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʘʥʥʫʶ 

ʥʘ ʪʝʭʥʦʣʦʛʠʷʭ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʘʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʜʝʡʩʪʚʫʶʱʫʶ ʚ ʨʘʤʢʘʭ 

ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʝʜʣʘʛʘʶʱʫʶ ʤʝʪʦʜʠʢʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʠ ʨʝʘʣʠʟʫʝʤʫʶ ʚ ʨʘʤʢʘʭ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʢʦʥʪʨʦʣʴ ʧʨʦʥʠʟʳʚʘʝʪ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ.  

ʋʪʦʯʥʷʷ  ʧʦʥʷʪʠʝ çʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴè, ʥʘ ʦʩʥʦʚʝ ʦʙʦʙʱʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ 

ʘʚʪʦʨ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ï ʵʪʦ ʩʠʩʪʝʤʘ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ 

ʩʦʚʝʪʦʤ ʜʠʨʝʢʪʦʨʦʚ, ʠʩʧʦʣʥʠʪʝʣʴʥʳʤʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʜʦʣʞʥʦʩʪʥʳʤʠ ʣʠʮʘʤʠ ʠ 

ʠʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʜʫʨ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʫʤʥʳʭ 

ʛʘʨʘʥʪʠʡ ʜʦʩʪʠʞʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʜʝʞʥʦʩʪʠ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʚʩʝʭ ʚʠʜʦʚ ʦʪʯʝʪʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʥʦʨʤʘʪʠʚʥʳʭ 

ʘʢʪʦʚ ʠ ʚʥʫʪʨʝʥʥʠʭ ʜʦʢʫʤʝʥʪʦʚ ʦʨʛʘʥʠʟʘʮʠʠ.  
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʫʪʨʝʥʥʠʡ ʢʦʥʪʨʦʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʝʜʫʶʱʝʝ: 

- ʦʜʥʫ ʠʟ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ, ʛʣʫʙʦʢʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩ ʧʨʦʯʠʤʠ ʬʫʥʢʮʠʷʤʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʙʫʭʛʘʣʪʝʨʩʢʠʤ ʫʯʝʪʦʤ ʠ ʦʪʯʝʪʥʦʩʪʴʶ; 

- ʩʠʩʪʝʤʫ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʦʙʲʝʢʪʘʤʠ ʢʦʥʪʨʦʣʷ; 

- ʧʨʦʮʝʩʩ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ; 

- ʤʝʨʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʭʦʜʦʤ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʩʫʙʲʝʢʪʘʤʠ ʢʦʥʪʨʦʣʷ ʩʚʦʠʭ ʢʦʥʪʨʦʣʴʥʳʭ ʬʫʥʢʮʠʡ, ʘ ʚʳʭʦʜʦʤ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ 

ʢʦʥʪʨʦʣʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʪʝʧʝʥʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ.  

ɸʥʘʣʠʟ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʬʦʨʤ ʚʳʨʘʞʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʧʦʟʚʦʣʠʣ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʦʨʛʘʥʳ, ʥʘ ʧʨʘʢʪʠʢʝ ʨʝʘʣʠʟʫʶʱʠʝ ʬʫʥʢʮʠʠ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʨʘʤʢʘʭ 

ʦʨʛʘʥʠʟʘʮʠʠ ɸʇʂ, ʠʤʝʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʥʦ ʝʸ ʥʝ ʬʦʨʤʠʨʫʶʪ.  

ʇʦʩʪʨʦʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʥʝ ʤʦʞʝʪ 

ʧʦʣʥʦʩʪʴʶ ʚʦʟʣʘʛʘʪʴʩʷ ʥʘ ʢʘʢʠʝ-ʣʠʙʦ ʩʪʨʫʢʪʫʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʜʘʥʥʦʝ 

ʜʝʣʝʛʠʨʦʚʘʥʠʝ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʥʷʪʠʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ 

ʤʝʥʝʜʞʤʝʥʪʦʤ ʩ ʩʝʙʷ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʦʙʣʘʩʪʠ 

ʢʦʥʪʨʦʣʷ ʨʘʤʢʘʤʠ ʜʘʥʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ɺ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʨʦʣʴ ʤʝʥʝʜʞʤʝʥʪʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʨʛʘʥʠʯʥʦʡ ʯʘʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʨʦʮʝʩʩ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʡ ʥʝ 

ʦʪʜʝʣʴʥʳʤ ʦʨʛʘʥʦʤ ʚ ʨʘʤʢʘʭ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʚʳʩʰʠʤ ʦʨʛʘʥʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ɸʇʂ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʝʛʦ ʧʦʣʠʪʠʢʫ, ʝʛʦ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʧʝʨʩʦʥʘʣʦʤ ʚʳʩʰʝʛʦ ʫʨʦʚʥʷ 

(ʤʝʥʝʜʞʤʝʥʪʦʤ) ʠ ʚʩʝʤʠ ʜʨʫʛʠʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ (ʠʩʧʦʣʥʷʶʱʠʤʠ ʢʦʥʪʨʦʣʴʥʳʝ ʬʫʥʢʮʠʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʣʞʥʦʩʪʥʳʤʠ ʦʙʷʟʘʥʥʦʩʪʷʤʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴʶ ʠ 

ʥʦʨʤʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʪʠʢʠ) ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʠ ʦʧʨʘʚʜʘʥʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʜʦʩʪʠʞʝʥʠʝ ʜʘʥʥʳʤ ʩʫʙʲʝʢʪʦʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ɸʇʂ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʧʦʩʪʘʚʣʝʥʥʳʝ ʮʝʣʠ 

ʠ ʟʘʜʘʯʠ ʠ ʛʨʘʤʦʪʥʦ ʚʳʙʨʘʥʥʳʡ ʦʙʲʝʤ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʮʝʜʫʨ, ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ. 

ʌʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ: 

ʆʙʱʠʝ ʬʘʢʪʦʨʳ ʌʘʢʪʦʨʳ, ʧʨʠʩʫʱʠʝ 

ʘʛʨʘʨʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ 

1. ʆʪʥʦʰʝʥʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʢ ʚʥʫʪʨʝʥʥʝʤʫ ʢʦʥʪʨʦʣʶ (ʪ.ʝ. 
ʥʘʩʢʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʝʪ ʨʫʢʦʚʦʜʩʪʚʦ ʨʦʣʴ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʝʡ) 

2. ɺʥʝʰʥʠʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ 

ʨʘʟʤʝʨʳ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʤʘʩʰʪʘʙʳ ʠ ʚʠʜʳ 

ʜʝʷʪʝʣʴʥʦʩʪʠ  

3. ʂʦʣʠʯʝʩʪʚʦ ʠ ʨʝʛʠʦʥʘʣʴʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

(ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʴ) ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʦʩʦʙʣʝʥʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ 

4. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʫʩʪʘʥʦʚʢʠ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ 

5. ʉʪʝʧʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

6. ʈʝʩʫʨʩʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

7. ʋʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ 

1. ʉʝʟʦʥʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

2. ɼʣʠʪʝʣʴʥʦʩʪʴ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ 

3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʘʢʪʠʚʦʚ 

4. ɸʛʨʦʢʣʠʤʘʪʠʯʝʩʢʠʝ 
ʫʩʣʦʚʠʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ 

5. ʈʘʟʥʦʦʙʨʘʟʠʝ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʩʪʚ 

 

ʊʘʢʠʤ  ʦʙʨʘʟʦʤ, ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʚ ʩʠʩʪʝʤʝ 

ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ɸʇʂ ʧʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʙʣʝʤ: 

ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʩʫʱʝʩʪʚʣʷʝʤʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʣʠʪʠʢʝ ʠ ʧʣʘʥʘʤ ʦʨʛʘʥʠʟʘʮʠʠ 

ɸʇʂ, ʘ ʪʘʢʞʝ ʪʨʝʙʦʚʘʥʠʷʤ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; ʧʦʚʳʩʠʪʴ ʥʝ ʪʦʣʴʢʦ 
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ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʝʝ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ, ʥʦ ʠ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʦʧʝʨʘʮʠʡ, ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʚʠʜʦʚ 

ʨʝʩʫʨʩʦʚ; ʦʛʨʘʥʠʯʠʪʴ ʨʠʩʢʠ, ʧʨʠʩʫʱʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ɸʇʂ; ʧʨʝʜʫʧʨʝʜʠʪʴ 

ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʦʰʠʙʦʢ ʚ ʦʪʨʘʞʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʠʣʠ ʦʙʥʘʨʫʞʝʥʠʠ ʠʭ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʬʦʨʤʠʨʫʝʤʦʡ ʢʘʢ ʙʫʭʛʘʣʪʝʨʩʢʦʡ, ʪʘʢ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ 

ʦʪʯʝʪʥʦʩʪʠ. ɸ ʥʘʣʠʯʠʝ ʜʝʡʩʪʚʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʩʠʩʪʝʤʳ ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ 

ʚʥʫʪʨʝʥʥʠʤʠ ʘʫʜʠʪʦʨʘʤʠ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʧʨʦʮʝʩʩ ʝʸ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʝʧʨʝʨʳʚʥʳʤ, ʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ɸʇʂ ʠ ʧʦʚʳʩʠʪʴ ʠʭ 

ʨʳʥʦʯʥʫʶ ʢʘʧʠʪʘʣʠʟʘʮʠʶ. 
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ʦʙʣʘʩʪʠ, ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʠ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʙʶʜʞʝʪʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʛʠʦʥʘʣʴʥʘʷ ʙʶʜʞʝʪʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʦʙʣʘʩʪʥʦʡ ʙʶʜʞʝʪ, ʜʦʭʦʜʳ 

ʙʶʜʞʝʪʘ, ʨʘʩʭʦʜʳ ʙʶʜʞʝʪʘ, ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʝ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ. 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʦʧʨʦʩ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚ ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʩʸ ʙʦʣʴʰʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ. ʋʧʨʘʚʣʷʝʤʦʩʪʴ (ʧʦʜʢʦʥʪʨʦʣʴʥʦʩʪʴ) ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʘʥʥʘʷ ʬʫʥʢʮʠʷ 

ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ ʙʶʜʞʝʪʥʫʶ ʧʦʣʠʪʠʢʫ. ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦʙ 

ʵʬʬʝʢʪʠʚʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʜʘʥʥʦʡ ʬʫʥʢʮʠʠ, ʚʳʩʪʫʧʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʙʶʜʞʝʪʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɹʶʜʞʝʪʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʪʦʡʯʠʚʳʤ ʩʦʩʪʦʷʥʠʝʤ ʙʶʜʞʝʪʦʚ ʚʩʝʭ 

ʫʨʦʚʥʝʡ, ʠʭ ʬʠʥʘʥʩʦʚʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ. ɺ ʢʦʥʪʝʢʩʪʝ ʨʝʛʠʦʥʘ ʧʦʜ 

ʙʶʜʞʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʟʘʢʨʝʧʣʝʥʥʳʭ ʟʘ ʥʠʤʠ ʧʦʣʥʦʤʦʯʠʡ ʧʦ ʠʩʧʦʣʥʝʥʠʶ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʂʦʥʩʪʠʪʫʮʠʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʘʚ ʛʨʘʞʜʘʥ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ 

ʧʝʨʩʧʝʢʪʠʚʝ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʚʥʝʰʥʠʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ.  

ʉʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʙʶʜʞʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʘ ʥʝʚʦʟʤʦʞʥʦ, ʥʝ ʧʨʦʚʝʜʷ ʘʥʘʣʠʟʘ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. ɹʶʜʞʝʪʳ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʵʣʝʤʝʥʪʦʚ ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʦʛʣʘʩʥʦ ɹʶʜʞʝʪʥʦʤʫ ʢʦʜʝʢʩʫ 

ʈʦʩʩʠʠ ʙʶʜʞʝʪ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʨʝʛʠʦʥʘʣʴʥʳʡ ʙʶʜʞʝʪ) ʝʩʪʴ ʬʦʨʤʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʨʘʩʭʦʜʦʚʘʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʘʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʯ ʠ 

ʬʫʥʢʮʠʡ, ʦʪʥʝʩʝʥʥʳʭ ʢ ʧʨʝʜʤʝʪʘʤ ʚʝʜʝʥʠʷ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1]. ʂʘʞʜʳʡ 

ʩʫʙʲʝʢʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʠʩʧʦʣʥʝʥʠʷ ʨʘʩʭʦʜʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʩʫʙʲʝʢʪʘ. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʙʶʜʞʝʪ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʬʦʨʤʝ ʟʘʢʦʥʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʦʚ ʠʜʸʪ ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʦʪ ʢʣʘʩʩʠʯʝʩʢʦʛʦ (çʟʘʪʨʘʪʥʦʛʦè) ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ 

ʢ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʤʫ, ʥʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ. ʉʦʛʣʘʩʥʦ 

ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 27 ʤʘʷ 2013 ʛ. ˉ 201-ʧʧ çʆʙ 
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ʫʪʚʝʨʞʜʝʥʠʠ ʢʦʥʮʝʧʮʠʠ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʙʶʜʞʝʪʥʳʡ ʧʨʦʮʝʩʩ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠè ʩ 2014 ʛʦʜʘ ʙʶʜʞʝʪ ʦʙʣʘʩʪʠ ʙʫʜʝʪ ʠʤʝʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ 

ʭʘʨʘʢʪʝʨ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʦʚʘʷ ʩʠʩʪʝʤʘ ʦʧʫʩʪʠʪ ʚʦʧʨʦʩ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ: 

çʉʢʦʣʴʢʦ ʩʨʝʜʩʪʚ ʥʫʞʥʦ ʧʦʪʨʘʪʠʪʴ?è ʠ ʙʫʜʝʪ ʠʩʢʘʪʴ ʦʪʚʝʪ ʥʘ ʘʢʪʫʘʣʴʥʳʡ ʚʦʧʨʦʩ: çʂʘʢʦʡ 

ʨʝʟʫʣʴʪʘʪ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪ ʟʘ ʩʯʝʪ ʧʦʪʨʘʯʝʥʥʳʭ ʩʨʝʜʩʪʚ?è. 

ʆʧʠʨʘʷʩʴ ʥʘ ʟʘʢʦʥʳ ʦ ʙʶʜʞʝʪʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2011 ï 2013 ʛʛ. ʠ ʘʢʪʳ ʦ ʝʛʦ 

ʠʩʧʦʣʥʝʥʠʠ ʟʘ 2011 ï 2012 ʛʛ., ʤʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʜʦʭʦʜʥʦʡ ʠ 

ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʝʡ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ. ɺʠʜʥʦ, ʯʪʦ ʚ 2012 ʛʦʜʫ ʧʣʘʥʠʨʦʚʘʣʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʨʦʩʪ ʠ ʜʦʭʦʜʦʚ, ʠ ʨʘʩʭʦʜʦʚ ʦʙʣʘʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ 2011 

ʛʦʜʘ ï ʥʘ 32,7 % ʠ 25,3 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʦ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʥʘʦʙʦʨʦʪ, ʧʨʠʩʫʪʩʪʚʦʚʘʣ 

ʩʧʘʜ ʜʘʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠʯʠʥʦʡ ʵʪʦʤʫ, ʚʝʨʦʷʪʥʦ, ʧʦʩʣʫʞʠʣʠ ʥʘʣʦʛʦʚʳʝ ʥʦʚʦʚʚʝʜʝʥʠʷ, 

ʧʦʟʚʦʣʠʚʰʠʝ ʧʨʝʜʧʨʠʷʪʠʷʤ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʫʚʝʩʪʠ ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩ ʪʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʦʥʠ ʨʘʙʦʪʘʶʪ. ʉʧʘʜ ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ ʥʘ 4,5 %, ʘ 

ʨʘʩʭʦʜʦʚ ʥʘ 4,9 % ʙʳʣ ʟʘʧʣʘʥʠʨʦʚʘʥ ʪʘʢʞʝ ʠ ʚ 2013 ʛʦʜʫ, ʥʦ ʚ ʧʨʦʝʢʮʠʠ ʥʘ 2014-2015 ʛʛ. 

ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʚʘʶʪʩʷ (ʪʘʙʣ. 1).  

 
ʊʘʙʣʠʮʘ 1 - ʇʦʢʘʟʘʪʝʣʠ ʙʶʜʞʝʪʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2011-2013 ʛʛ.  

ʠ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2014-2015 ʛʛ., ʚ ʤʣʥ. ʨʫʙ. 

ʇʦʢʘʟʘʪʝʣʴ 

2011 ʛʦʜ 2012 ʛʦʜ ʇʣʘʥ 

ʇʣʘʥ ʌʘʢʪ 

% 

ʠʩʧʦʣ
ʥʝʥʠʷ 

ʇʣʘʥ ʌʘʢʪ 

% 

ʠʩʧʦʣ
ʥʝʥʠʷ 

2013 

ʛʦʜ 

2014 

ʛʦʜ 

2015 

ʛʦʜ 

ɼʦʭʦʜʳ 40 990 67 448 164,5 54 384 63 059 116 51 947 54 830 59 076 

ʈʘʩʭʦʜʳ 46 348 69 374 150 58 054 67 521 116 55 205 59 076 58 013 

ɼʝʬʠʮʠʪ 
(ʧʨʦʬʠʮʠʪ) 

5 358 1 926 36 3 670 4 462 122 3 258 4 246 1 064 

 

ɼʦʭʦʜʘʤʠ ʙʶʜʞʝʪʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦʩʪʫʧʘʶʱʠʝ ʚ ʙʶʜʞʝʪ ʜʝʥʝʞʥʳʝ 

ʩʨʝʜʩʪʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʨʝʜʩʪʚ, ʷʚʣʷʶʱʠʭʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʂʦʜʝʢʩʦʤ 

ʠʩʪʦʯʥʠʢʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠʪʘ ʙʶʜʞʝʪʘ [1]. ɼʦʭʦʜʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ 

ʜʝʣʷʪʩʷ ʥʘ ʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ, ʥʝʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ʠ ʙʝʟʚʦʟʤʝʟʜʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ.  

ʅʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʜʦʭʦʜʦʚ ʚ ʙʶʜʞʝʪʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʥʘʣʦʛʦʚʳʝ 

ʧʦʩʪʫʧʣʝʥʠʷ: 65 % ʚ 2011 ʛ. ʠ 64 % ʚ 2012 ʛ. ʉʨʝʜʠ ʥʘʣʦʛʦʚ ʩʘʤʳʤ ʜʦʭʦʜʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʦʛ 

ʥʘ ʧʨʠʙʳʣʴ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʥ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʣʦʚʠʥʫ ʚʩʝʭ ʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ. ʅʦ ʚ 

ʘʙʩʦʣʶʪʥʦʤ ʠʟʤʝʨʝʥʠʠ ʚʝʣʠʯʠʥʘ ʜʘʥʥʦʛʦ ʥʘʣʦʛʘ ʚ 2012 ʛʦʜʫ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ï 

ʙʦʣʝʝ ʯʝʤ ʥʘ 6 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ. ʇʨʠʯʠʥʦʡ ʪʘʢʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʣʫʞʠʪ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʙʦʣʴʰʘʷ ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʦʨʛʘʥʠʟʘʮʠʡ  ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʢʦʪʦʨʘʷ ʨʘʥʝʝ ʙʳʣʘ ʘʜʨʝʩʦʚʘʥʘ ʚ ʦʙʣʘʩʪʥʦʡ ʙʶʜʞʝʪ, ʪʝʧʝʨʴ ʫʭʦʜʠʪ ʥʘ ʜʨʫʛʦʡ 

ʫʨʦʚʝʥʴ.  çɺ 2011 ʛʦʜʫ ʦʪ ʪʨʝʭ ʧʨʝʜʧʨʠʷʪʠʡ ð ʆʕʄʂ, ʃʝʙʝʜʠʥʩʢʦʛʦ ɻʆʂʘ ʠ ʉʪʦʡʣʝʥʩʢʦʛʦ 

ɻʆʂʘ ð ʧʦʩʪʫʧʠʣʦ ʧʦʨʷʜʢʘ 16,8 ʤʣʨʜ. ʨʫʙʣʝʡ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ. ɺ 2012 ʛʦʜʫ - ʫʞʝ 9,3 

ʤʣʨʜ ʨʫʙʣʝʡ, ʘ ʚ ʵʪʦʤ ʛʦʜʫ ʤʳ ʧʦʣʫʯʠʤ, ʧʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʳʤ ʧʨʦʛʥʦʟʘʤ, ʪʦʣʴʢʦ ʦʢʦʣʦ 6 

ʤʣʨʜ ʨʫʙʣʝʡ ï ʪʦ ʝʩʪʴ ʟʘ ʜʚʘ ʛʦʜʘ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ ʚ ʪʨʠ ʨʘʟʘè, - ʦʪʤʝʪʠʣ ʥʘʯʘʣʴʥʠʢ 

ʜʝʧʘʨʪʘʤʝʥʪʘ ʬʠʥʘʥʩʦʚ ʠ ʙʶʜʞʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ɺʣʘʜʠʤʠʨ ɹʦʨʦʚʠʢ ʥʘ ʟʘʩʝʜʘʥʠʠ ʢʦʤʠʪʝʪʘ 

ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ ʧʷʪʦʛʦ ʩʦʟʳʚʘ ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʪʨʘʥʩʧʦʨʪʫ, ʩʚʷʟʠ ʠ 

ɾʂʍ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 25 ʠʶʥʷ 2013 ʛʦʜʘ [8]. 

ɺʪʦʨʦʡ ʧʦ ʦʙʲʝʤʫ ʫʜʝʣʴʥʳʡ ʚʝʩ ʚ ʜʦʭʦʜʘʭ ʨʝʛʠʦʥʘ ʠʤʝʶʪ ʙʝʟʚʦʟʤʝʟʜʥʳʝ ʧʦʩʪʫʧʣʝʥʠʷ: 

31 % ʚ 2011 ʛ. ʠ 35 % ʚ 2012 ʛ. ʅʝʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ ʚ ʩʪʨʫʢʪʫʨʝ ʜʦʭʦʜʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʙʶʜʞʝʪʘ ʩʦʩʪʘʚʣʷʶʪ ʥʘʠʤʝʥʴʰʫʶ ʯʘʩʪʴ: ʚʩʝʛʦ 3,5 % ʚ 2011 ʛ. ʠ 2 % ʚ 2012 ʛ. (ʪʘʙʣ. 2).  
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ʊʘʙʣʠʮʘ 2 - ʉʪʨʫʢʪʫʨʘ ʠʩʧʦʣʥʝʥʥʳʭ ʜʦʭʦʜʦʚ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ  
ʟʘ 2011 ï 2012 ʛʛ., ʚ ʪʳʩ. ʨʫʙ. 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

2011 ʛʦʜ 2012 ʛʦʜ 

ʀʩʧʦʣʥʝʥʦ 

ɼʦʣʷ ʚ 

ʦʙʱʝʤ 
ʦʙʲʝʤʝ, 

% 

ʀʩʧʦʣʥʝʥʦ 

ɼʦʣʷ ʚ 

ʦʙʱʝʤ 
ʦʙʲʝʤʝ, 

% 

1 ʅɸʃʆɻʆɺʓɽ ɼʆʍʆɼʓ 43 864 918 65,0 40 141 797 63,7 

1.1 ʅʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ ʦʨʛʘʥʠʟʘʮʠʡ 25 602 098 38,0 19 195 240 30,4 

1.2 ʅʘʣʦʛ ʥʘ ʜʦʭʦʜʳ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ 8 045 340 11,9 9 083 253 14,4 

1.3 ʅʘʣʦʛʠ ʥʘ ʪʦʚʘʨʳ (ʨʘʙʦʪʳ, ʫʩʣʫʛʠ) 

ʨʝʘʣʠʟʫʝʤʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʌ 
2 726 690 4,0 3 220 487 5,1 

1.4 ʅʘʣʦʛʠ ʥʘ ʩʦʚʦʢʫʧʥʳʡ ʜʦʭʦʜ 1 097 420 1,6 1 403 099 2,2 

1.5 ʅʘʣʦʛʠ ʥʘ ʠʤʫʱʝʩʪʚʦ 5 849 497 8,7 6 627 565 10,5 

1.6 ʅʘʣʦʛʠ, ʩʙʦʨʳ ʠ ʨʝʛʫʣʷʨʥʳʝ ʧʣʘʪʝʞʠ 

ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʨʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ 

485 569 0,7 553 841 0,9 

1.7 ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʰʣʠʥʘ 57 303 0,1 57 696 0,1 

1.8 ɿʘʜʦʣʞʝʥʥʦʩʪʴ ʠ ʧʝʨʝʨʘʩʯʝʪʳ ʧʦ 

ʦʪʤʝʥʝʥʥʳʤ ʥʘʣʦʛʘʤ, ʩʙʦʨʘʤ ʠ ʠʥʳʤ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʣʘʪʝʞʘʤ 

1 001 0,001 616 0,0009 

2 ʅɽʅɸʃʆɻʆɺʓɽ ɼʆʍʆɼʓ 2 355 389 3,5 1 143 143 1,8 

2.1 ɼʦʭʦʜʳ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʫʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

547 063 0,8 478 361 0,8 

2.2 ʇʣʘʪʝʞʠ ʧʨʠ ʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 
80 684 0,1 76 089 0,1 

2.3 ɼʦʭʦʜʳ ʦʪ ʦʢʘʟʘʥʠʷ ʧʣʘʪʥʳʭ ʫʩʣʫʛ ʠ 
ʢʦʤʧʝʥʩʘʮʠʠ ʟʘʪʨʘʪ ʛʦʩʫʜʘʨʩʪʚʘ 

1 471 077 2,2 187 774 0,3 

2.4 ɼʦʭʦʜʳ ʦʪ ʧʨʦʜʘʞʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ 
186 925 0,3 231 283 0,4 

2.5 ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʧʣʘʪʝʞʠ ʠ ʩʙʦʨʳ 4 636 0,007 9 163 0,01 

2.6 ʐʪʨʘʬʳ, ʩʘʥʢʮʠʠ, ʚʦʟʤʝʱʝʥʠʝ 

ʫʱʝʨʙʘ 
22 066 0,0 153 059 0,2 

2.7 ʇʨʦʯʠʝ ʥʝʥʘʣʦʛʦʚʳʝ ʜʦʭʦʜʳ 42 938 0,1 7 414 0,01 

3 ɹɽɿɺʆɿʄɽɿɼʅʓɽ 
ʇʆʉʊʋʇʃɽʅʀʗ 

21 227 652 31,5 21 774 239 34,5 

 ɺʉɽɻʆ ɼʆʍʆɼʆɺ 67 447 959 100,0 63 059 179 100,0 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɹʶʜʞʝʪʥʳʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʘʩʭʦʜʘʤʠ ʙʶʜʞʝʪʘ 

ʧʨʠʟʥʘʶʪʩʷ ʚʳʧʣʘʯʠʚʘʝʤʳʝ ʠʟ ʙʶʜʞʝʪʘ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʨʝʜʩʪʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʩʪʦʷʱʠʤ ʂʦʜʝʢʩʦʤ ʠʩʪʦʯʥʠʢʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʝʬʠʮʠʪʘ 

ʙʶʜʞʝʪʘ [1]. ʈʘʩʭʦʜʳ ʙʶʜʞʝʪʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʣʷʪʩʷ ʥʘ 14 ʨʘʟʜʝʣʦʚ, ʟʘʢʨʝʧʣʝʥʥʳʭ 

ʚ ɹʶʜʞʝʪʥʦʤ ʢʦʜʝʢʩʝ ʠ ʝʜʠʥʳʭ ʜʣʷ ʚʩʝʡ ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʟʘʢʦʥʳ ʦ ʙʶʜʞʝʪʝ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʷʨʢʦ 

ʚʳʨʘʞʝʥʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ, ʢʦʪʦʨʘʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʢʘʞʜʳʡ ʬʠʥʘʥʩʦʚʳʡ ʛʦʜ. ʈʘʩʭʦʜʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ, ʢʫʣʴʪʫʨʫ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʩʦʮʠʘʣʴʥʫʶ 

ʧʦʣʠʪʠʢʫ ʠ ʩʧʦʨʪ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʪ ʦʙʱʝʡ ʩʫʤʤʳ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ: ʚ 2011 

ʛʦʜʫ ï 52 %, ʚ 2012 ʛʦʜʫ ï 54 % ʠ ʚ 2013 ʛʦʜʫ ï 53 %. ʊʘʢ ʟʘʪʨʘʪʳ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ 2013 ʛʦʜʫ 

ʧʣʘʥʠʨʫʶʪʩʷ ʚ ʩʫʤʤʝ ʙʦʣʝʝ 11 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 20 % ʦʪ ʚʩʝʭ ʨʘʩʭʦʜʦʚ 

ʙʶʜʞʝʪʘ, ʟʘʪʨʘʪʳ ʥʘ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ï ʦʢʦʣʦ 9 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ (16 %), ʥʘ ʩʦʮʠʘʣʴʥʫʶ 

ʧʦʣʠʪʠʢʫ ï ʦʢʦʣʦ 8 ʤʠʣʣʠʘʨʜʦʚ ʨʫʙʣʝʡ (15 %).  
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ʊʘʢʞʝ ʚʝʩʦʤʫʶ ʜʦʣʶ ʠʤʝʶʪ ʠ ʨʘʩʭʦʜʳ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ ʵʢʦʥʦʤʠʢʫ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʘʢʠʭ ʩʬʝʨ ʢʘʢ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʢʦʤʧʣʝʢʩ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ ʠ ʜʨʫʛʠʝ. ʉʦʛʣʘʩʥʦ ʛʣʘʚʥʦʤʫ ʬʠʥʘʥʩʦʚʦʤʫ ʧʣʘʥʫ 

ʦʙʣʘʩʪʠ ʚ 2011 ʛʦʜʫ ʥʘ ʜʘʥʥʳʡ ʨʘʟʜʝʣ ʨʘʩʭʦʜʦʚ ʧʨʠʭʦʜʠʣʦʩʴ 18 %, ʚ 2012 ʛʦʜʫ ï 27 %, ʘ ʚ 

2013 ʛʦʜʫ ï 28 %. ʆʜʥʘʢʦ, ʥʘ ʧʨʘʢʪʠʢʝ ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙ 

ʠʩʧʦʣʥʝʥʠʠ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʟʘ 2011 ï 2012 ʛʛ. ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʩʭʦʜʦʚ ʥʘ ʥʘʮʠʦʥʘʣʴʥʫʶ 

ʵʢʦʥʦʤʠʢʫ ʦʢʘʟʘʣʩʷ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ: ʚ 2011 ʠ 2012 ʛʦʜʘʭ ʦʥ ʩʦʩʪʘʚʣʷʣ 40 %. (ʪʘʙʣ. 3). 

 
ʊʘʙʣʠʮʘ 3 - ʀʩʧʦʣʥʝʥʠʝ ʨʘʩʭʦʜʦʚ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ  

ʟʘ 2011 ï 2013 ʛʛ., ʚ ʤʣʥ. ʨʫʙ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʦʢʘʟʘʪʝʣʷ 

2011 ʛʦʜ 2012 ʛʦʜ 2013 ʛʦʜ 

ʇʣʘʥ ʌʘʢʪ 

% 

ʠʩʧʦʣʥ
ʝʥʠʷ 

ʇʣʘʥ ʌʘʢʪ 

% 

ʠʩʧʦʣʥ
ʝʥʠʷ 

ʇʣʘʥ 

ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʚʦʧʨʦʩʳ 
2 150 1 236 57,5 2 617 1 418 54,2 2 955 

ʅʘʮʠʦʥʘʣʴʥʘʷ ʦʙʦʨʦʥʘ 25 26 101,5 27 27 100,0 28 

ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ 
ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʘʷ  

ʜʝʷʪʝʣʴʥʦʩʪʴ 

1 572 1 572 100,0 204 205 100,6 232 

ʅʘʮʠʦʥʘʣʴʥʘʷ 

ʵʢʦʥʦʤʠʢʘ 
8 326 27 572 331,1 15 475 26 995 174,4 15 447 

ɾʠʣʠʱʥʦ-

ʢʦʤʤʫʥʘʣʴʥʦʝ 
ʭʦʟʷʡʩʪʚʦ 

5 331 5 723 107,4 2 664 2 850 107,0 898 

ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ 
48 58 121,4 35 34 96,1 36 

ʆʙʨʘʟʦʚʘʥʠʝ 9 332 10 136 108,6 11 940 12 144 101,7 11 204 

ʂʫʣʴʪʫʨʘ, 

ʢʠʥʝʤʘʪʦʛʨʘʬʠʷ 
1 217 1 375 113,0 1 450 1 225 84,5 780 

ɿʜʨʘʚʦʦʭʨʘʥʝʥʠʝ  6 022 8 260 137,1 9 911 10 085 101,8 8 885 

ʉʦʮʠʘʣʴʥʘʷ ʧʦʣʠʪʠʢʘ 6 532 6 526 99,9 7 571 6 813 90,0 8 294 

ʌʠʟʠʯʝʩʢʘʷ ʢʫʣʴʪʫʨʘ ʠ 

ʩʧʦʨʪ 
808 1 073 132,8 498 417 83,8 160 

ʉʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ 

128 132 103,1 168 150 89,3 174 

ʆʙʩʣʫʞʠʚʘʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʜʦʣʛʘ 

600 364 60,7 698 490 70,2 1 748 

ʄʝʞʙʶʜʞʝʪʥʳʝ 
ʪʨʘʥʩʬʝʨʪʳ ʦʙʱʝʛʦ 

ʭʘʨʘʢʪʝʨʘ 

4 256 5 320 125,0 4 798 4 670 97,3 4 363 

ɺʉɽɻʆ ʈɸʉʍʆɼʆɺ 46 348 69 374 149,7 58 054 67 521 116,3 55 205 

 

ɽʱʝ ʚ 2011 ʛʦʜʫ ʧʨʝʜʩʝʜʘʪʝʣʴ ʢʦʤʠʪʝʪʘ ʦʙʣʘʩʪʥʦʡ ɼʫʤʳ ʧʦ ʙʶʜʞʝʪʫ, ʬʠʥʘʥʩʘʤ ʠ 

ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʝ ʅʠʢʦʣʘʡ ɺʠʢʪʦʨʦʚʠʯ ʅʝʟʥʘʤʦʚ ʦʪʤʝʯʘʣ ʧʦʟʠʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʨʘʟʚʠʪʠʷ ʙʶʜʞʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ʦʙʣʘʩʪʠ. çʗ ʨʘʙʦʪʘʶ ʚ ɼʫʤʝ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʙʶʜʞʝʪʥʦʛʦ 

ʢʦʤʠʪʝʪʘ ʫʞʝ ʧʷʪʳʡ ʛʦʜ, ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʜʠʩʢʫʩʩʠʡ ʧʦ ʧʦʚʦʜʫ ʙʶʜʞʝʪʘ ï ʚʩʸ ʤʝʥʴʰʝ, ʵʪʦ 

ʛʦʚʦʨʠʪ ʦ ʨʘʩʪʫʱʝʤ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ ʝʛʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚè, -  ʧʦʜʯʝʨʢʠʚʘʣ ʚ ʩʚʦʝʤ ʠʥʪʝʨʚʴʶ 

ʜʝʧʫʪʘʪ [9]. ʅʝʩʦʤʥʝʥʥʦ, ʜʘʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʩʦʭʨʘʥʷʶʪʩʷ ʠ ʩʝʡʯʘʩ, ʠ ʝʱʝ ʦʜʥʠʤ ʰʘʛʦʤ ʢ 
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ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʙʶʜʞʝʪʘ ʩʪʘʥʝʪ ʫʧʦʤʷʥʫʪʳʡ ʚʳʰʝ 

ʧʝʨʝʭʦʜ ʢ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʤʫ ʙʶʜʞʝʪʠʨʦʚʘʥʠʶ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʠʜʝʝʡ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʫʚʷʟʢʘ 

ʨʘʩʭʦʜʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʟʥʘʯʠʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʢʦʥʪʝʢʩʪʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʵʪʦ 

ʦʟʥʘʯʘʝʪ ʫʚʷʟʢʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʩ ʧʦʣʫʯʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʟʥʘʯʠʤʳʭ ʜʣʷ 

ʦʙʱʝʩʪʚʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʬʠʥʘʥʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

- ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ; 

- ʆʙʝʩʧʝʯʝʥʠʝ ʩʚʷʟʠ ʦʙʲʝʤʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩ ʜʦʩʪʠʛʥʫʪʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ; 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʟʨʘʯʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʙʶʜʞʝʪʘ; 

- ʂʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ; 

- ʂʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ; 

- ʂʦʥʩʦʣʠʜʘʮʠʷ ʫʩʠʣʠʡ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦʤʦʞʝʪ 

ʠʟʙʝʞʘʪʴ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʟʙʳʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʫʛ, ʥʝ ʦʪʚʝʯʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʙʱʝʩʪʚʘ ʧʦ ʢʘʯʝʩʪʚʫ, 

ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʫ ʠʭ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ, ʚ ʦʙʱʝʤ ï ʩʥʠʞʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʭʦʜʦʚ. 

ɺ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2014 ʛʦʜʫ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʙʫʜʝʪ ʚʝʩʪʠʩʴ ʧʦ 15 ʧʨʦʛʨʘʤʤʘʤ. 

ɺ ʮʝʣʦʤ ʧʦ ʧʨʦʛʨʘʤʤʝ çʈʘʟʚʠʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2014- 2020 ʛʦʜʳè 

ʟʘʣʦʞʝʥʦ 11,9 ʤʣʨʜ ʨʫʙʣʝʡ, ʥʘ ʧʨʦʛʨʘʤʤʫ çʈʘʟʚʠʪʠʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘ 2014 ï 2020 ʛʦʜʳè ʚʳʜʝʣʷʝʪʩʷ 9,3 ʤʣʨʜ ʨʫʙʣʝʡ, ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦʛʨʘʤʤʳ çʉʦʮʠʘʣʴʥʘʷ 

ʧʦʜʜʝʨʞʢʘ ʛʨʘʞʜʘʥ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2012-2020 ʛʦʜʳè ʧʦʩʪʫʧʠʪ ʠʟ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʢʘʟʥʳ ʩʚʳʰʝ 8 ʤʣʨʜ ʨʫʙʣʝʡ. ʉʚʳʰʝ 5 ʤʣʨʜ ʨʫʙʣʝʡ ʙʫʜʝʪ ʚʳʜʝʣʝʥʦ ʚ 2014 ʛʦʜʫ ʥʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʨʦʞʥʦʡ ʩʝʪʠ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2014-2020 ʛʦʜʳè. 4,2 ʤʣʨʜ ʧʣʘʥʠʨʫʝʪʩʷ ʥʘʧʨʘʚʠʪʴ ʥʘ ʨʘʟʚʠʪʠʝ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʨʳʙʦʣʦʚʩʪʚʘ. 1,9 ʤʣʨʜ ʨʫʙʣʝʡ ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʙʶʜʞʝʪʘ ʥʘ ʧʨʦʛʨʘʤʤʫ 

çʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʞʠʣʴʸʤ ʠ ʢʦʤʤʫʥʘʣʴʥʳʤʠ ʫʩʣʫʛʘʤʠ ʞʠʪʝʣʝʡ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ 2014-2020 ʛʦʜʳè [7]. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʘ, ʥʝʩʦʤʥʝʥʥʦ, ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʠ ʥʘʧʨʷʞʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʪʘʢ ʢʘʢ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚʩʝʛʜʘ ʧʨʝʚʳʰʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ. ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʣʘʩʪʥʳʝ ʙʶʜʞʝʪʳ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ 2011 ï 2013 ʛʛ. ʚʩʝʛʜʘ ʙʳʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ. ɼʘʥʥʫʶ ʪʝʥʜʝʥʮʠʶ ʧʦʜʜʝʨʞʠʚʘʝʪ ʠ ʦʙʣʘʩʪʥʦʡ ʙʶʜʞʝʪ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʥʘ 2014 ʛʦʜ, ʦʥ ʧʨʦʜʦʣʞʘʝʪ ʙʳʪʴ ʙʶʜʞʝʪʦʤ ʨʘʟʚʠʪʠʷ ʠ ʦʩʪʘʚʘʪʴʩʷ ʩʦʮʠʘʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʥʳʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʢʨʘʱʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʪʘʪʝʡ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ.  

ʅʦ ʚʩʸ-ʪʘʢʠ, ʧʦʜʚʦʜʷ ʠʪʦʛ ʚʳʰʝʩʢʘʟʘʥʥʦʤʫ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʩʪʘʙʠʣʴʥʫʶ 

ʬʠʥʘʥʩʦʚʫʶ ʩʠʪʫʘʮʠʶ ʚ ʨʝʛʠʦʥʝ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʪʘʢʦʡ ʚʥʝʰʥʠʡ ʬʘʢʪʦʨ, ʢʘʢ 

ʥʦʚʦʚʚʝʜʝʥʠʷ ʚ ʥʘʣʦʛʦʚʦʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʩʤʦʛ ʧʦʚʣʠʷʪʴ ʥʘ ʦʙʲʝʤ ʜʦʭʦʜʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʩʭʦʜʦʚ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ, ʘ ʠʤʝʥʥʦ ʧʨʠʚʝʣ ʢ ʠʭ ʩʦʢʨʘʱʝʥʠʶ. ʆʜʥʘʢʦ 

ʧʨʦʙʣʝʤʘ ʙʶʜʞʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʨʝʰʝʥʘ, ʪʘʢ ʢʘʢ ʦʪʢʣʦʥʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʶʜʞʝʪʘ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʳ, ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʣʘʩʪʠ ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʤʝʨʳ ʧʦ ʩʪʘʙʠʣʠʟʘʮʠʠ 

ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʨʝʛʠʦʥʝ. ɺʚʝʜʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʤʝʪʦʜʘ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʠʪ ʩʚʷʟʘʪʴ ʜʦʭʦʜʥʫʶ ʠ ʨʘʩʭʦʜʥʫʶ ʯʘʩʪʠ ʙʶʜʞʝʪʘ, ʧʦʟʚʦʣʠʚ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʛʠʦʥʘ ʬʠʥʘʥʩʠʨʦʚʘʪʴ ʥʫʞʜʳ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʥʘʩʝʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʥʘʨʘʱʠʚʘʪʴ ʦʙʲʝʤ ʜʦʭʦʜʦʚ ʠ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʘ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʚ ʧʣʘʥʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʘ 

ʧʝʨʠʦʜ 2014-2015 ʛʛ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʶʜʞʝʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʦ ʩʪʘʪʴ ʧʨʝʨʦʛʘʪʠʚʦʡ 

ʙʶʜʞʝʪʥʦʡ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʣʠʪʠʢʠ, ʧʨʦʚʦʜʠʤʦʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ. 
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ʃʠʪʝʨʘʪʫʨʘ 

 

1) ɹʶʜʞʝʪʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: ʦʪ 

31.07.1998 N 145-ʌɿ. ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè; 

2) ʆʙ ʠʩʧʦʣʥʝʥʠʠ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʟʘ 2011 ʛʦʜ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

ʟʘʢʦʥ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 25 ʠʶʥʷ 2012 ʛʦʜʘ ˉ117. ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

3) ʆʙ ʠʩʧʦʣʥʝʥʠʠ ʦʙʣʘʩʪʥʦʛʦ ʙʶʜʞʝʪʘ ʟʘ 2012 ʛʦʜ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : 

ʟʘʢʦʥ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 4 ʠʶʣʷ 2013 ʛʦʜʘ ˉ211. ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

4) ʆʙ ʦʙʣʘʩʪʥʦʤ ʙʶʜʞʝʪʝ ʥʘ 2011 ʛʦʜ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʟʘʢʦʥ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 22 ʜʝʢʘʙʨʷ 2010 ʛʦʜʘ ˉ18. ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

5) ʆʙ ʦʙʣʘʩʪʥʦʤ ʙʶʜʞʝʪʝ ʥʘ 2012 ʛʦʜ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʟʘʢʦʥ 

ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 26 ʜʝʢʘʙʨʷ 2011 ʛʦʜʘ ˉ92. ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ 

ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

6) ʆʙ ʦʙʣʘʩʪʥʦʤ ʙʶʜʞʝʪʝ ʥʘ 2013 ʛʦʜ ʠ ʥʘ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ 2014 ʠ 2015 

ʛʦʜʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] : ʟʘʢʦʥ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʦʪ 17 ʜʝʢʘʙʨʷ 2012 ʛʦʜʘ 

ˉ164. ɼʦʩʪʫʧ ʠʟ ʩʧʨʘʚ.-ʧʨʘʚʦʚʦʡ ʩʠʩʪʝʤʳ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

7) ɹʶʜʞʝʪ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2014 ʠ ʧʦʩʣʝʜʫʶʱʠʝ 2015-2016 ʛ.ʛ. 
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ɸʅɸʃʀɿ ʊʈɸʅʉʌʆʈʄɸʎʀʀ ɼɽʗʊɽʃʔʅʆʉʊʀ ʄɺʌ.  

ʊɽʂʋʑʀɽ ʎɽʃʀ ʀ ɿɸɼɸʏʀ 

 

ʂʫʢʘʥʦʚ ɼʝʥʠʩ ɺʣʘʜʠʤʠʨʦʚʠʯ 

 
ʋʨʘʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʆʪ ʤʦʤʝʥʪʘ ʫʯʨʝʞʜʝʥʠʷ, ʄɺʌ ʧʨʦʰʸʣ ʥʝ ʤʘʣʳʡ ʧʫʪʴ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ 

ʠ ʨʝʰʝʥʠʷ ʩʣʦʞʥʝʡʰʠʭ ʟʘʜʘʯ ʢʦʪʦʨʳʝ ʩʪʦʷʣʠ ʧʝʨʝʜ ʵʪʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ʕʪʠ ʮʝʣʠ ʠ ʟʘʜʘʯʠ 

ʚ ʧʨʦʮʝʩʩʝ ʵʚʦʣʶʮʠʠ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʣʠʩʴ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʤʝʥʷʶʱʝʡʩʷ ʧʦʣʠʪʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʠʥʳ ʤʠʨʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʬʘʢʪʦʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɺʌ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʤʦʪʨʝʚ ʝʛʦ ʪʝʢʫʱʠʝ ʮʝʣʠ ʠ ʟʘʜʘʯʠ, ʠ ʨʘʩʩʪʘʥʦʚʢʫ ʧʨʠʦʨʠʪʝʪʦʚ ʠʭ ʨʝʰʝʥʠʷ, ʤʦʞʥʦ ʙʫʜʝʪ 

ʩʫʜʠʪʴ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʨʘʟʚʠʪʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʜʚʫʭ ʦʩʥʦʚ ʤʠʨʦʚʦʡ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʃʝʪʦʤ 1944 ʛʦʜʘ ʩʦʩʪʦʷʣʘʩʴ ɹʨʝʪʪʦʥ-ɺʫʜʩʢʘʷ ʫʯʘʩʪʥʠʢʠ ʢʦʪʦʨʦʡ ʩʦʙʨʘʣʠʩʴ ʩ ʮʝʣʴʶ, 

ʨʘʩʩʤʦʪʨʝʪʴ ʠ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ. ʋʯʘʩʪʥʠʢʠ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ ʯʪʦ ʤʠʨʦʚʘʷ ʬʠʥʘʥʩʦʚʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʥʘ 

ʦʩʥʦʚʝ ʠʥʩʪʠʪʫʪʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʠʤʝʶʱʠʭ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʚ 

ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ, ʨʝʰʝʥʠʝʤ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʘʣʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʚʘʣʶʪʥʦʛʦ ʬʦʥʜʘ (ʄɺʌ). ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʞʝ ʢʦʥʬʝʨʝʥʮʠʠ ʙʳʣʦ ʧʨʠʥʷʪʳ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʉʪʘʪʴʠ ʩʦʛʣʘʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʠ ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʫʩʪʘʚʦʚ ʜʣʷ ʵʪʠʭ 
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ʦʨʛʘʥʠʟʘʮʠʡ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ, ʩʪʘʪʴʠ ʜʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʙʳʣʠ ʥʝ 

ʨʘʟ ʧʝʨʝʩʤʦʪʨʝʥʳ, ʚ ʩʣʝʜʩʪʚʠʠ ʯʝʛʦ ʠʭ ʠʟʤʝʥʷʣʠ ʠ ʜʦʧʦʣʥʷʣʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʢʘʢʠʭ ʩʦʙʳʪʠʡ ʧʨʦʠʩʭʦʜʠʣʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɺʌ ʠ ʯʪʦ ʧʨʠʚʝʣʦ ʢ 

ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʄɺʌ ʩʪʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʩʥʦʚʫ ʜʣʷ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ ʧʦʚʪʦʨʝʥʠʷ ʧʦʨʦʯʥʦʛʦ 

ʢʨʫʛʘ ʜʝʚʘʣʴʚʘʮʠʡ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʩʪʘʚʰʝʛʦ ʦʜʥʦʡ ʠʟ 

ʧʨʠʯʠʥ ɺʝʣʠʢʦʡ ʜʝʧʨʝʩʩʠʠ 1930-ʭ ʛʦʜʦʚ. ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʚ ʧʝʨʚʳʝ ʛʦʜʳ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʄɺʌ, ʢʨʝʜʠʪʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʝʜʦʩʪʘʚʣʷʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ 

ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʢ, ʫʥʠʯʪʦʞʝʥʥʳʭ ɺʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʦʡ. ʅʦ ʫʞʝ ʩ ʩʝʨʝʜʠʥʳ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʢʨʝʜʠʪʥʘʷ ʧʦʣʠʪʠʢʘ ʄɺʌ ʧʨʝʪʝʨʧʝʣʘ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ 

ʦʙʫʩʣʘʚʣʠʚʘʣʦʩʴ ʥʝʢʦʪʦʨʦʡ ʩʪʘʙʠʣʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʩʪʨʘʥ-ʟʘʝʤʱʠʢʦʚ. 

ʌʦʥʜ ʦʙʦʟʥʘʯʠʣ ʧʨʠʦʨʠʪʝʪ ʟʘʜʘʯʝ ʧʦʜʜʝʨʞʢʠ ʩʠʩʪʝʤʳ ʚʘʣʶʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ɺʦʟʥʠʢʰʘʷ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 70-ʭ ʛʦʜʦʚ ʗʤʘʡʩʢʘʷ ʚʘʣʶʪʥʘʷ ʩʠʩʪʝʤʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ ɹʨʝʪʪʦʥ-ɺʫʜʩʢʦʡ ʩʠʩʪʝʤʳ, ʠ ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʠʨʦʚʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ, ʟʘʩʪʘʚʠʣʘ ʄɺʌ ʧʝʨʝʩʤʦʪʨʝʪʴ ʩʚʦʶ ʢʨʝʜʠʪʥʫʶ ʧʦʣʠʪʠʢʫ. 

ʗʤʘʡʩʢʘʷ ʚʘʣʶʪʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʧʦʣʘʛʘʣʘ ʤʝʭʘʥʠʟʤ ʩʚʦʙʦʜʥʦʛʦ ʢʫʨʩʦʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʦʬʠʮʠʘʣʴʥʫʶ ʦʪʤʝʥʫ ʟʦʣʦʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʟʦʣʦʪʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʜʣʷ ʚʘʣʶʪ ʚʩʝʭ ʩʪʨʘʥ, ʯʪʦ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʣʦ ʠʭ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʚ ʩʣʝʜʩʪʚʠʠ ʩ ʚʥʝʟʘʧʥʳʤʠ ʧʝʨʝʤʝʱʝʥʠʷʤʠ ʢʘʧʠʪʘʣʘ, 

ʚʘʣʶʪʥʳʤʠ ʩʧʝʢʫʣʷʮʠʷʤʠ ʠ ʪ.ʜ. ɹʦʣʴʰʝ ʚʩʝʭ ʩʪʨʘʜʘʣʠ ʦʪ ʵʪʦʛʦ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʩʪʨʘʥʳ, 

ʬʠʢʩʠʨʦʚʘʚʰʠʝ ʢʫʨʩ ʩʚʦʝʡ ʚʘʣʶʪʳ ʢ ʙʦʣʝʝ ʩʠʣʴʥʳʤ ʚʘʣʶʪʘʤ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʉ ʪʝʭ ʧʦʨ 

ʄɺʌ ʧʨʠʦʨʠʪʝʪʦʤ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʦʟʥʘʯʠʣ ʧʦʜʜʝʨʞʢʫ ʵʢʦʥʦʤʠʢ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ, ʠ ʠʤʝʥʥʦ ʥʘ ʵʪʠ ʩʪʨʘʥʳ ʩʪʘʣʦ ʧʨʠʭʦʜʠʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 90% ʚʩʝʭ ʟʘʡʤʦʚ, ʚʳʜʘʚʘʝʤʳʭ 

ʌʦʥʜʦʤ. 

ʇʦʩʣʝ ʨʘʩʧʘʜʘ ʉʉʉʈ ʠ ʫʧʨʘʟʜʥʝʥʠʝʤ ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʥʘʯʘʣʝ 90-ʭ ʛʦʜʦʚ 

ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ, ʄɺʌ ʚʥʦʚʴ ʧʝʨʝʩʤʦʪʨʝʣʘ ʩʚʦʠ ʮʝʣʠ. ʅʘ ʨʷʜʫ ʩ ʧʦʜʜʝʨʞʢʦʡ ʵʢʦʥʦʤʠʢ 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥ, ʌʦʥʜ ʩʪʘʣ ʧʦʜʜʝʨʞʠʚʘʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʬʦʨʤʳ ʚ ʙʳʚʰʠʭ 

ʩʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʩʪʨʘʥʘʭ ʠ ʦʢʘʟʳʚʘʪʴ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʬʠʥʘʥʩʦʚʦ-ʚʘʣʶʪʥʦʡ ʩʬʝʨʝ.  

 ɽʩʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɺʌ, ʪʦ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʘʢʪʦʨʦʚ ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʨʝʟʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ: 

¶ ʕʢʦʥʦʤʠʯʝʩʢʠʡ: ʩʪʘʙʠʣʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥ ʧʦʩʣʝ 

ʚʪʦʨʦʡ ʤʠʨʦʚʦʡ ʚʦʡʥʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʦʜʜʝʨʞʢʦʡ ʩʠʩʪʝʤʳ ʚʘʣʶʪʥʦʛʦ, 

ʬʠʥʘʥʩʦʚʦʛʦ ʠ ʢʨʝʜʠʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

¶ ɻʝʦʧʦʣʠʪʠʯʝʩʢʠʡ: ʨʘʩʧʘʜ ʉʉʉʈ ʠ ʟʘʚʝʨʰʝʥʠʝ ʵʧʦʭʠ ʢʦʣʦʥʠʘʣʠʟʤʘ, 

ʧʦʚʣʝʢʰʠʤʠ ʟʘ ʩʦʙʦʡ ʦʙʨʘʟʦʚʘʥʠʝ ʩʫʚʝʨʝʥʥʳʭ ʥʝʟʘʚʠʩʠʤʳʭ ʛʦʩʫʜʘʨʩʪʚ. 

ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʯʪʦ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʢʨʝʜʠʪʥʦʡ 

ʧʦʣʠʪʠʢʠ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ ʢʘʢ ʠʟʚʝʩʪʥʦ ʜʝʷʪʝʣʴʥʦʩʪʴ ʵʪʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʥʝ ʩʪʦʣʴ 

ʦʜʥʦʙʦʢʘ. ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʦʧʠʩʘʥʳ ʚ ʜʦʢʫʤʝʥʪʝ, ʠʤʝʥʫʝʤʦʤ ʢʘʢ çʉʪʘʪʴʠ 

ʩʦʛʣʘʰʝʥʠʷè, ʧʨʠʥʷʪʳʭ ʚ ɹʨʝʪʪʦʥ-ɺʫʜʩʝ ʚ 1944 ʛʦʜʫ ʜʣʷ ʄɺʌ. ɺ ʭʦʜʝ ʠʩʪʦʨʠʠ ʚ ʵʪʦʪ 

ʜʦʢʫʤʝʥʪ ʥʝ ʨʘʟ ʚʥʦʩʠʣʠʩʴ ʧʦʧʨʘʚʢʠ ʚ ʬʫʥʢʮʠʠ ʠ ʟʘʜʘʯʠ ʜʘʥʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʥʘʢʣʘʜʳʚʘʣʦ ʦʪʧʝʯʘʪʦʢ ʥʘ ʥʘʧʨʘʚʣʝʥʠʠ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 

ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʦʧʨʘʚʢʠ ʢ ʜʘʥʥʳʤ ʜʦʢʫʤʝʥʪʘʤ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʥʝʢʦʪʦʨʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʚʘʣʶʪʥʦʡ ʧʦʣʠʪʠʢʝ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʦʣʠʪʠʢʠ ʄɺʌ. 
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ʇʦʧʨʘʚʢʘ ʉʦʜʝʨʞʘʥʠʝ ʈʝʟʫʣʴʪʘʪ 

ʈʝʟʦʣʶʮʠʷ  

ʉʦʚʝʪʘ 

ʫʧʨʘʚʣʷʶʱʠʭ 

ˉ 23ï5 ʦʪ 

31.05.1968 

ɺʚʝʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚ 

ʟʘʠʤʩʪʚʦʚʘʥʠʷ ï ʉɼʈ. 

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʩʪʦʠʤʦʩʪʴ ʉɼʈ 

ʧʨʠʨʘʚʥʠʚʘʣʘʩʴ ʢ ʟʦʣʦʪʫ, ʥʦ ʚ 

ʧʦʩʣʝʜʩʪʚʠʠ ʩʪʘʣʠ ʦʧʨʝʜʝʣʷʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʢʦʨʟʠʥʳ ʚʘʣʶʪ. ʉʪʨʦʛʘʷ 

ʬʠʢʩʘʮʠʷ ʢʫʨʩʦʚ ʚʘʣʶʪ ʧʝʨʝʩʪʘʣʘ 

ʩʦʙʣʶʜʘʪʴʩʷ, ʠ ʉɼʈ ʩʪʘʣʠ 

ʧʣʘʚʘʶʱʠʤʠ. 

ʋʧʨʦʱʝʥʠʝ ʩʦʚʝʨʰʝʥʠʷ ʩʜʝʣʦʢ 

ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʘʤʠ-ʯʣʝʥʘʤʠ 

ʌʦʥʜʘ. ʄɺʌ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʉɼʈ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʪʘʢʦʡ ʩʜʝʣʢʠ. ʌʦʥʜ 

ʧʦʣʫʯʠʣ ʧʨʘʚʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʘʩʰʠʨʷʪʴ ʩʬʝʨʫ ʧʨʠʤʝʥʝʥʠʷ ʉɼʈ, 

ʜʘʞʝ ʝʩʣʠ ʵʪʦ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʫʩʪʘʚʦʤ.  

ʈʝʟʦʣʶʮʠʷ  

ʉʦʚʝʪʘ 

ʫʧʨʘʚʣʷʶʱʠʭ 

ˉ 31ï4  

ʦʪ 30.04.1976 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʛʦ ʨʝʞʠʤʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʢʫʨʩʘ ʚʘʣʶʪ.  

ʉʦʢʨʘʱʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ ʬʫʥʢʮʠʠ 

ʄɺʌ ʚ ʦʙʣʘʩʪʠ ʢʦʥʪʨʦʣʷ ʦʙʤʝʥʥʳʭ 

ʢʫʨʩʦʚ. ʈʘʩʰʠʨʝʥʠʝ ʧʦʣʥʦʤʦʯʠʡ 

ʬʦʥʜʘ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʛʦ ʢʦʥʪʨʦʣʷ ʟʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʤʠʨʦʚʦʡ 

ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ 

ʈʝʟʦʣʶʮʠʷ  

ʉʦʚʝʪʘ 

ʫʧʨʘʚʣʷʶʱʠʭ 

ˉ 52ï4 ʦʪ 

23.09.1997 

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʨʤʘʪʠʚʥʦʡ 

ʬʫʥʢʮʠʠ ʄɺʌ ʚ ʩʬʝʨʝ ʢʦʥʪʨʦʣʷ 

ʚʘʣʶʪʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʢʨʝʧʣʝʥʠʷ 

ʚʘʣʶʪʥʦʡ ʜʠʩʮʠʧʣʠʥʳ 

ʌʦʥʜ ʦʨʛʘʥʠʟʦʚʘʣ 

ʢʦʥʚʝʨʪʠʨʫʝʤʦʩʪʴ ʚʘʣʶʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʝʢʫʱʝʡ ʠ 

ʦʙʣʝʛʯʘʶʱʝʡ ʜʚʠʞʝʥʠʝ ʢʘʧʠʪʘʣʦʚ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʪʨʦʣʷ 

ʚʘʣʶʪʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚ-

ʯʣʝʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʠʤ ʧʨʠʭʦʜʠʪʩʷ 

ʧʦʣʫʯʘʪʴ ʨʘʟʨʝʰʝʥʠʝ ʌʦʥʜʘ, ʜʦ 

ʚʚʝʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

  

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʄɺʌ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʦʞʥʦ 

ʫʚʠʜʝʪʴ, ʯʪʦ ʢʨʝʜʠʪʥʳʝ ʧʦʪʦʢʠ ʌʦʥʜʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʷʚʣʷʶʪʩʷ ʥʝʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ 

ʠʛʨʦʡ ʩʪʨʘʥ, ʠʤʝʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʥʝʛʦ. ʊʘʢʦʡ ʚʳʚʦʜ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʧʦʩʣʝʜʥʠʭ ʩʦʙʳʪʠʷʭ ʚ ʉʠʨʠʠ ʠ ʋʢʨʘʠʥʝ. ʏʝʪʢʦ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʩʮʝʥʘʨʠʡ ʜʦʚʝʜʝʥʠʷ 

ʩʪʨʘʥʳ ʜʦ ʧʨʝʜʙʘʥʢʨʦʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʫʪʝʤ ʚʦʝʥʥʳʭ ʠʣʠ ʵʢʩʪʨʠʤʠʩʢʠʭ ʜʝʡʩʪʚʠʡ 

ʦʧʧʦʟʠʮʠʦʥʥʳʭ ʩʠʣ, ʪʦ ʝʩʪʴ ʩʦʚʝʨʰʝʥʠʝ ʧʝʨʝʚʦʨʦʪʘ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʨʝʜʠʪʥʳʝ 

ʩʨʝʜʩʪʚʘ ʥʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʨʫʰʝʥʥʦʛʦ ʥʘ ʫʩʣʦʚʠʷʭ, ʢʦʪʦʨʳʝ ʤʷʛʢʦ ʩʢʘʞʝʤ ʩʪʘʚʷʪ ʩʪʨʘʥʫ 

ʚ ʦʧʘʩʥʦʝ ʧʦʣʦʞʝʥʠʝ ʜʝʣʘʷ ʠʭ ʬʘʢʪʠʯʝʩʢʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʘʙʘʤʠ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʋʢʨʘʠʥʫ, ʪʦ ʧʦʩʣʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʧʝʨʝʚʦʨʦʪʘ, ʩʪʨʘʥʘ ʦʢʘʟʘʣʘʩʴ ʥʘ ʛʨʘʥʠ 

ʙʘʥʢʨʦʪʩʪʚʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʥʘʧʦʣʥʠʪʴ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʚ ʟʘʤʝʥ ʚʣʘʩʪʠ 

ʜʦʣʞʥʳ ʙʫʜʫʪ ʫʤʝʥʴʰʠʪʴ ʧʝʥʩʠʦʥʥʳʝ ʚʳʧʣʘʪʳ, ʩʚʝʨʥʫʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʚ ʨʘʤʢʘʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʟʘʡʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʩʪʨʘʥʘ ʚ ʪʝʯʝʥʠʠ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʘ ʧʦʛʘʰʝʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʢʨʝʜʠʪʘ. ʄʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʄɺʌ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʝ ʚʣʠʷʥʠʝ ʥʘʜ ʢʨʝʜʠʪʫʝʤʦʡ ʩʪʨʘʥʦʡ, ʩʢʦʨʝʡ ʚʩʝʛʦ ʵʪʦ 

ʚʝʩʴʤʘ ʩʢʨʳʪʥʘʷ ʩʪʦʨʦʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɺ ʦʜʥʦʤ ʠʟ ʩʚʦʠʭ ʚʳʩʪʫʧʣʝʥʠʡ ʂʨʠʩʪʠʥ ʃʘʛʘʨʜ ï ʜʠʨʝʢʪʦʨ-ʨʘʩʧʦʨʷʜʠʪʝʣʴ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ɺʘʣʶʪʥʦʛʦ ʌʦʥʜʘ, ʠʟʣʦʞʠʣʘ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʙʫʜʫʱʝʛʦ ʢʫʨʩʘ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʣʘ ʨʦʣʴ ʄɺʌ ʚ ʤʠʨʝ. ʇʦ ʝʝ ʩʣʦʚʘʤ ʢʣʶʯʝʚʘʷ ʨʦʣʴ 

ʌʦʥʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʠ ʩʪʨʝʤʣʝʥʠʠ ʢ 

ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʌʦʥʜ ʜʦʣʞʝʥ ʥʘʨʘʱʠʚʘʪʴ ʢʨʝʜʠʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʚ ʩʚʷʟʠ ʩ 

ʫʚʝʣʠʯʠʚʘʶʱʠʤʠʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ, ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʨʠʟʳʚʳ ʢ ʢʦʥʢʨʝʪʥʳʤ ʜʝʡʩʪʚʠʷʤ. ʇʦʤʠʤʦ ʬʠʥʘʥʩʦʚʳʭ 

ʨʝʩʫʨʩʦʚ, ʄɺʌ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʤʝʭʘʥʠʟʤ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʪʦ ʝʩʪʴ 

ʦʙʝʩʧʝʯʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʦʡ ʩʪʨʘʥʳ ʥʝ ʥʫʞʜʘʶʱʝʡʩʷ ʚ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ. ʊʘʢ ʞʝ ʛʣʘʚʘ ʄɺʌ ʦʪʤʝʪʠʣʘ, ʯʪʦ ʌʦʥʜ ʜʦʣʞʝʥ ʚʳʩʪʫʧʘʪʴ ʚ ʨʦʣʠ 
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ʥʝʢʦʪʦʨʦʛʦ ʢʘʪʘʣʠʟʘʪʦʨʘ ʯʘʩʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʘ ʥʝ ʟʘʤʝʥʷʪʴ ʝʛʦ ʚ ʪʝʯʝʥʠʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ɺʘʣʶʪʥʳʡ ʌʦʥʜ ʩʪʨʝʤʠʪʩʷ ʢ ʫʩʠʣʝʥʠʶ ʧʨʦʛʥʦʟʥʳʭ ʬʫʥʢʮʠʡ, ʯʪʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʦʙʝʩʧʝʯʝʥʠʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴ, ʧʦʣʥʦʪʫ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʬʠʥʘʥʩʦʚʦʡ 

ʦʪʯʝʪʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʙʘʥʢʦʚ, ʬʠʥʘʥʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʘʩʘʶʱʝʡʩʷ ʢʣʶʯʝʚʳʭ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʥʝʬʠʥʘʥʩʦʚʳʭ ʬʠʨʤ. ʅʝ 

ʤʘʣʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʶ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ 

ʩʣʝʜʩʪʚʠʠ ʙʳʩʪʨʳʤ ʨʘʟʚʠʪʠʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʚʷʟʠ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʡ, ʥʘʤʝʯʝʥʥʳʭ ʚ 

ʬʠʥʘʥʩʦʚʦʡ, ʢʨʝʜʠʪʥʦʡ ʠ ʚʘʣʶʪʥʦʡ ʩʬʝʨʘʭ, ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʄɺʌ. 

ɺʳʜʝʣʠʚ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ ʠʩʪʦʨʠʠ, ʧʦʚʣʠʷʚʰʠʝ ʥʘ ʢʫʨʩ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɺʌ, ʤʦʞʥʦ 

ʧʦʥʷʪʴ, ʢʘʢ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʌʦʥʜ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʭʦʞʝʛʦ ʨʦʜʘ ʩʦʙʳʪʠʡ ʚ ʙʫʜʫʱʝʤ. 

ɽʩʣʠ ʙʫʜʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚʦʝʥʥʳʝ ʜʝʡʩʪʚʠʷ ʠʣʠ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʢʣʠʟʤʳ ʥʝʩʫʱʠʝ 

ʨʘʟʨʫʰʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʵʢʦʥʦʤʠʢʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʪʨʘʥ, ʄɺʌ ʩʢʦʨʝʡ ʚʩʝʛʦ ʦʢʘʞʝʪ ʠʤ 

ʧʦʤʦʱʴ. ʊʘʢ ʞʝ ʠ ʚ ʩʣʫʯʘʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʘʨʪʠʥʳ ʤʠʨʘ, ʌʦʥʜ ʪʘʢ ʞʝ ʜʦʣʞʝʥ 

ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ ʥʫʞʜʘʶʱʠʤʩʷ ʩʪʨʘʥʘʤ ʧʦʥʸʩʰʠʝ ʧʦʪʝʨʠ ʧʨʠ ʨʘʟʜʝʣʝʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʀʥʦʛʜʘ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʄɺʌ ʧʨʦʩʢʘʣʴʟʳʚʘʝʪ ʧʦʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʝʢʩʪ, ʜʘʙʳ 

ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʩʚʦʝʛʦ ʚʣʠʷʥʠʷ ʥʘ ʬʦʥʝ ʦʢʘʟʘʥʠʷ ʧʦʤʦʱʠ ʙʝʜʥʳʤ ʛʦʩʫʜʘʨʩʪʚʘʤ, ʯʪʦ 

ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʥʘ ʬʦʥʝ ʧʦʩʣʝʜʥʠʭ ʩʦʙʳʪʠʡ ʚ ʋʢʨʘʠʥʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʌʦʥʜ ʜʝʣʘʝʪ ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ ʧʦ ʘʥʘʣʠʟʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ 

ʢʦʥʩʫʣʴʪʘʮʠʠ ʝʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ 

ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʠʟʘʮʠʠ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ, ʢʘʢ ʠ ʙʦʨʴʙʘ ʩ ʥʝʡ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʧʨʦʛʨʝʩʩʠʨʫʶʱʫʶ ʜʠʥʘʤʠʢʫ ʠ ʚʥʫʰʠʪʝʣʴʥʳʝ 

ʦʙʲʸʤʳ. 

ʋʞʝ ʩ ʢʦʥʮʘ XX ʚʝʢʘ ʢʦʨʨʫʧʮʠʷ ʩʪʘʣʘ ʦʜʥʦʡ ʠʟ ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʤʥʦʛʠʭ ʨʘʟʚʠʪʳʭ 

ʩʪʨʘʥ, ʠ ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ ʪʦʤʫ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ʇʦʵʪʦʤʫ ʫ ʥʘʩ, ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ɻʣʘʚʳ 

ʛʦʩʫʜʘʨʩʪʚʘ ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʃʫʢʘʰʝʥʢʦ, ʚʝʜʝʪʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʘʷ ʠ 

ʙʝʩʢʦʤʧʨʦʤʠʩʩʥʘʷ ʙʦʨʴʙʘ ʩ ʥʝʡ. ɼʣʷ ʵʪʦʛʦ ʩʦʟʜʘʥʘ ʧʨʦʯʥʘʷ ʟʘʢʦʥʦʜʘʪʝʣʴʥʘʷ ʙʘʟʘ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʩʠʩʪʝʤʫ ʤʝʨ ʠ ʧʨʠʥʮʠʧʳ ʙʦʨʴʙʳ ʩ ʢʦʨʨʫʧʮʠʝʡ, ʢʦʥʢʨʝʪʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ, ʧʨʝʜʫʧʨʝʜʠʪʝʣʴʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʤʝʭʘʥʠʟʤʳ ʙʦʨʴʙʳ ʩ 

ʢʦʨʨʫʧʮʠʝʡ, ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ ʞʝʩʪʦʯʘʡʰʫʶ ʫʛʦʣʦʚʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʢʦʨʨʫʧʮʠʦʥʥʳʝ 

ʧʨʝʩʪʫʧʣʝʥʠʷ [1]. 

ɹʘʟʦʚʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʦʨʛʘʥʠʟʫʝʪʩʷ ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ, ʷʚʣʷʝʪʩʷ ɿʘʢʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ çʆ ʙʦʨʴʙʝ ʩ ʢʦʨʨʫʧʮʠʝʡè 

ˉ 165-ɿ, ʧʨʠʥʷʪʳʡ 20 ʠʶʣʷ 2006 ʛʦʜʘ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ ʦʪ 22 ʜʝʢʘʙʨʷ 2011 ʛ. 

ˉ 332-ɿ. ʆʥ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʘʚʦʚʳʝ ʦʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ ʙʦʨʴʙʳ ʩ 

ʢʦʨʨʫʧʮʠʝʡ, ʥʘʧʨʘʚʣʝʥ ʥʘ ʟʘʱʠʪʫ ʧʨʘʚ ʠ ʩʚʦʙʦʜ ʛʨʘʞʜʘʥ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʝʩʦʚ ʦʪ ʫʛʨʦʟ, 
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ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʧʨʦʷʚʣʝʥʠʡ ʢʦʨʨʫʧʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ, ʠʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʣʞʥʦʩʪʥʳʭ ʠ 

ʧʨʠʨʘʚʥʝʥʥʳʭ ʢ ʥʠʤ ʣʠʮ ʧʫʪʝʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʚʳʷʚʣʝʥʠʷ, ʧʨʝʩʝʯʝʥʠʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, 

ʩʦʟʜʘʶʱʠʭ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʨʨʫʧʮʠʠ, ʠ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʫʩʪʨʘʥʝʥʠʷ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʡ [2, ʩ. 91 ï 101]. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʦ ʪʨʝʪʠʡ ʧʦ ʩʯʝʪʫ 

ʘʥʪʠʢʦʨʨʫʧʮʠʦʥʥʳʡ ɿʘʢʦʥ ʩ ʤʦʤʝʥʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘʰʝʛʦ ʩʫʚʝʨʝʥʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ (ʧʝʨʚʳʡ 

ʙʳʣ ʧʨʠʥʷʪ 15 ʠʶʥʷ 1993 ʛ., ʚʪʦʨʦʡ ï 26 ʠʶʥʷ 1997 ʛ.). 

ɺ ɿʘʢʦʥʝ çʆ ʙʦʨʴʙʝ ʩ ʢʦʨʨʫʧʮʠʝʡè ʜʘʥʦ ʫʪʦʯʥʝʥʥʦʝ ʧʨʘʚʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ 

çʢʦʨʨʫʧʮʠʷè ï çʫʤʳʰʣʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʜʦʣʞʥʦʩʪʥʳʤ ʠʣʠ 

ʧʨʠʨʘʚʥʝʥʥʳʤ ʢ ʥʝʤʫ ʣʠʮʦʤ ʣʠʙʦ ʠʥʦʩʪʨʘʥʥʳʤ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʦʤ ʩʚʦʝʛʦ ʩʣʫʞʝʙʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʩʦʧʨʷʞʝʥʥʦʝ ʩ ʧʨʦʪʠʚʦʧʨʘʚʥʳʤ ʧʦʣʫʯʝʥʠʝʤ 

ʠʤʫʱʝʩʪʚʘ ʠʣʠ ʜʨʫʛʦʡ ʚʳʛʦʜʳ ʚ ʚʠʜʝ ʫʩʣʫʛʠ, ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʘ, ʦʙʝʱʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʩʝʙʷ ʠʣʠ ʜʣʷ ʪʨʝʪʴʠʭ ʣʠʮ, ʘ ʨʘʚʥʦ ʧʦʜʢʫʧ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʣʞʥʦʩʪʥʦʛʦ ʠʣʠ 

ʧʨʠʨʘʚʥʝʥʥʦʛʦ ʢ ʥʝʤʫ ʣʠʮʘ ʣʠʙʦ ʠʥʦʩʪʨʘʥʥʦʛʦ ʜʦʣʞʥʦʩʪʥʦʛʦ ʣʠʮʘ ʧʫʪʝʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʤ 

ʠʤʫʱʝʩʪʚʘ ʠʣʠ ʜʨʫʛʦʡ ʚʳʛʦʜʳ ʚ ʚʠʜʝ ʫʩʣʫʛʠ, ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʘ, ʦʙʝʱʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʣʷ 

ʥʠʭ ʠʣʠ ʜʣʷ ʪʨʝʪʴʠʭ ʣʠʮ ʩ ʪʝʤ, ʯʪʦʙʳ ʵʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʜʦʣʞʥʦʩʪʥʦʝ ʠʣʠ ʧʨʠʨʘʚʥʝʥʥʦʝ ʢ 

ʥʝʤʫ ʣʠʮʦ ʣʠʙʦ ʠʥʦʩʪʨʘʥʥʦʝ ʜʦʣʞʥʦʩʪʥʦʝ ʣʠʮʦ ʩʦʚʝʨʰʠʣʠ ʜʝʡʩʪʚʠʷ ʠʣʠ ʚʦʟʜʝʨʞʘʣʠʩʴ ʦʪ ʠʭ 

ʩʦʚʝʨʰʝʥʠʷ ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʩʚʦʠʭ ʩʣʫʞʝʙʥʳʭ (ʪʨʫʜʦʚʳʭ) ʦʙʷʟʘʥʥʦʩʪʝʡè [2, ʩʪ. 1]. 

ʊʘʢʞʝ, ʢʦʨʨʫʧʮʠʷ ʧʨʷʤʳʤ ʦʙʨʘʟʦʤ ʩʚʷʟʘʥʘ ʩ çʪʝʥʝʚʦʡè ʵʢʦʥʦʤʠʢʦʡ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʝʸ ʟʦʥ, ʢʦʪʦʨʘʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʬʠʢʪʠʚʥʘʷ ʵʢʦʥʦʤʠʢʘ ï ʚʟʷʪʦʯʥʠʯʝʩʪʚʦ, ʧʨʠʧʠʩʢʠ, 

ʩʧʝʢʫʣʷʪʠʚʥʳʝ ʩʜʝʣʢʠ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʠ ʧʝʨʝʜʘʯʝʡ 

ʜʝʥʝʛ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, çʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘè ï ʵʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʧʨʦʪʠʚʦʨʝʯʘʱʘʷ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ, ʪʦ ʝʩʪʴ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʥʝʣʝʛʘʣʴʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ çʧʦʜʧʠʪʳʚʘʶʪè ʫʛʦʣʦʚʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ 

ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʪʷʞʝʩʪʠ [5, ʩ. 103]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʝ ʢʦʨʨʫʧʮʠʠ, ʘ ʪʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʪʝʥʝʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʮʝʣʦʤ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʚʥʠʤʘʥʠʷ ʚ ʪʨʫʜʘʭ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ ʠ ʫʯʸʥʳʭ ʥʘʰʝʡ ʩʪʨʘʥʳ.  

ɹʝʣʘʨʫʩʴ ʟʘʥʠʤʘʝʪ ʚ ʤʠʨʦʚʦʤ ʨʝʡʪʠʥʛʝ ʢʦʨʨʫʧʮʠʠ 123-ʝ ʤʝʩʪʦ ʠʟ 177. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ "ʀʥʜʝʢʩ ʚʦʩʧʨʠʷʪʠʷ ʢʦʨʨʫʧʮʠʠ-2013", ʩʦʩʪʘʚʣʝʥʥʳʡ 

ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ Transparency International ʠʟ ɹʝʨʣʠʥʘ. ʉʘʤʳʡ ʥʠʟʢʠʡ 

ʫʨʦʚʝʥʴ ʢʦʨʨʫʧʮʠʠ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʤʝʯʘʝʪʩʷ ʚ ɼʘʥʠʠ ʠ ʅʦʚʦʡ ɿʝʣʘʥʜʠʠ. ʉʘʤʘʷ ʫʞʘʩʥʘʷ 

ʩʠʪʫʘʮʠʷ ī ʚ ʂʅɼʈ, ʉʦʤʘʣʠ ʠ ɸʬʛʘʥʠʩʪʘʥʝ. ʉʦʩʝʜʠ ɹʝʣʘʨʫʩʠ ʟʘʥʷʣʠ ʚ "ʀʥʜʝʢʩʝ ʚʦʩʧʨʠʷʪʠʷ 

ʢʦʨʨʫʧʮʠʠ" ʩʣʝʜʫʶʱʠʝ ʤʝʩʪʘ: ʇʦʣʴʰʘ ī 38-ʝ, ʃʠʪʚʘ ʜʝʣʠʪ ʩʦ ʉʣʦʚʝʥʠʝʡ 43-ʝ ʤʝʩʪʦ, ʃʘʪʚʠʷ 

ī 49-ʝ, ʈʦʩʩʠʷ ī 127-ʷ. ɺ ʧʦʜʛʦʪʦʚʢʝ ʨʝʡʪʠʥʛʘ ʩʦʩʪʘʚʠʪʝʣʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʦʧʨʦʩʳ ʠ ʜʘʥʥʳʝ ʦ 

ʢʦʨʨʫʧʮʠʠ ʚ ʢʘʞʜʦʡ ʢʦʥʢʨʝʪʥʦʡ ʩʪʨʘʥʝ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ [6]. 

ʇʦ ʜʘʥʥʳʤ ɹʝʣʩʪʘʪʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʰʣʳʤ ʛʦʜʦʤ ʚ 2013 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʚʳʨʦʩʣʦ ʥʘ 13%. ɸʙʩʦʣʶʪʥʳʡ ʨʝʢʦʨʜ ʚ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ ī 

ʟʜʝʩʴ ʨʦʩʪ ʩʦʩʪʘʚʠʣ 91,6%, ʘ ʚ ʄʠʥʩʢʦʡ ð ʩʥʠʞʝʥʠʝ, ʧʦʯʪʠ ʥʘ 30%. 

ɺ ʧʝʨʚʦʤ ʧʦʣʫʛʦʜʠʠ ʚʳʷʚʣʝʥʦ 3553 ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʩʚʳʰʝ 80% ʠʟ ʥʠʭ ī 

ʦʨʛʘʥʘʤʠ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ. ɺʦʟʤʝʱʝʥʦ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ ʥʘ ʧʦʯʪʠ 70 ʤʣʨʜ ʨʫʙʣʝʡ [4]. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʦʨʨʫʧʮʠʷ ʩʪʘʣʘ ʧʨʠʚʳʯʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʷʚʣʝʥʠʝʤ ī 

ʣʶʜʠ ʢʘʞʜʳʡ ʜʝʥʴ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʪʝʥʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʠ ʦʥʘ ʥʝ ʚʳʟʳʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʠʢʘʢʦʛʦ ʦʩʫʞʜʝʥʠʷ ʦʙʱʝʩʪʚʘ. ʕʪʦ ʧʦʨʦʜʠʣʦ ʧʘʨʘʜʦʢʩ ī ʪʝʥʝʚʘʷ ʵʢʦʥʦʤʠʢʘ ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ 

ʧʝʨʝʩʪʘʣʘ ʙʳʪʴ çʪʝʥʝʚʦʡè, ʪ.ʝ. ʩʢʨʳʪʦʡ ʦʪ ʦʙʱʝʩʪʚʘ ʠ ʥʝʠʟʚʝʩʪʥʦʡ ʝʤʫ [3, ʩ.79]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʚʝʜʸʪʩʷ ʘʢʪʠʚʥʘʷ ʙʦʨʴʙʘ ʩ ʢʦʨʨʫʧʮʠʝʡ ʠ ʚʩʷʢʦʛʦ 

ʨʦʜʘ ʤʦʰʝʥʥʠʯʝʩʪʚʘʤʠ. ʆʜʥʘʢʦ ʧʨʠ ʟʘʥʷʪʠʠ ʥʝʟʘʢʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʝ ʜʦʣʞʥʦ 

ʩʦʟʜʘʚʘʪʴʩʷ ʦʱʫʱʝʥʠʷ ʙʝʟʥʘʢʘʟʘʥʥʦʩʪʠ, ʯʪʦ ʜʝʣʘʝʪ ʧʨʝʩʪʫʧʥʳʡ ʙʠʟʥʝʩ ʝʱʸ ʙʦʣʝʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ ʫʞʝʩʪʦʯʠʪʴ ʤʝʪʦʜʳ ʠ ʤʝʨʳ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʢʦʨʨʫʧʮʠʠ. 

ɸ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʣʫʯʰʝʥʠʝ ʨʘʙʦʪʳ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠ ʧʨʦʢʫʨʘʪʫʨʳ ʠ ʝʩʣʠ 

ʧʦʥʘʜʦʙʠʪʩʷ, ʪʦ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʧʦʩʦʙʳ ʤʦʪʠʚʘʮʠʠ. 
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ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʥʝ ʚʩʝ ʩʨʝʜʩʪʚʘ ʭʦʨʦʰʠ, 

ʦʩʦʙʝʥʥʦ ʧʨʦʪʠʚʦʧʨʘʚʥʳʝ ʠ ʙʝʟʥʨʘʚʩʪʚʝʥʥʳʝ, ʘ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʜʦʣʞʥʳ ʩʦʟʜʘʪʴ ʘʪʤʦʩʬʝʨʫ ʥʝʪʝʨʧʠʤʦʩʪʠ ʢ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʤ ʠ ʠʟʤʝʥʠʪʴ 

ʦʙʱʝʩʪʚʝʥʥʦʝ ʤʥʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʦʨʨʫʧʮʠʷ ï ʵʪʦ ʥʦʨʤʘ ʧʦʚʝʜʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ  ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ 

ʘʛʨʦʪʫʨʠʟʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʥʦʚʳʤ ʷʚʣʝʥʠʝʤ, ʩʪʨʘʥʘ ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʚ 

ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʝʩʣʠ ʝʛʦ ʨʘʟʚʠʚʘʪʴ ʜʘʣʝʝ, ʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʠʟʚʣʝʯʸʪ ʠʟ ʵʪʦʛʦ ʙʦʣʴʰʫʶ 

ʧʨʠʙʳʣʴ. 

ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ ʘʛʨʦʪʫʨʠʟʤ. 

ɺ ʫʟʢʦʤ ʩʤʳʩʣʝ ʩʝʣʴʩʢʠʡ ʪʫʨʠʟʤ ï ʵʪʦ ʧʨʦʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ, ʥʘʢʦʥʝʮ, ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ ʥʘ ʪʫʨʠʩʪʩʢʦʤ ʨʳʥʢʝ. 

ɺ ʰʠʨʦʢʦʤ ʟʥʘʯʝʥʠʠ ʘʛʨʘʨʥʳʡ ʪʫʨʠʟʤ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʜʦʤʠʥʠʨʫʶʱʫʶ 

ʢʣʶʯʝʚʫʶ ʦʪʨʘʩʣʴ ʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʘʩʧʝʢʪʝ, ʢʦʛʜʘ ʦʩʪʘʣʴʥʳʝ ʦʪʨʘʩʣʠ (ʜʦʨʦʞʥʦʝ 

ʭʦʟʷʡʩʪʚʦ ʠ ʪʨʘʥʩʧʦʨʪ, ʩʥʘʙʞʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ ʠ ʪʦʨʛʦʚʣʷ ʠ ʪ.ʜ.) ʧʦʜʩʪʨʘʠʚʘʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʨʠʨʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʫʶ ʩʨʝʜʫ [2]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʛʨʦʪʫʨʠʟʤ ï ʵʪʦ ʠ ʩʬʝʨʘ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʩʣʫʛ, ʠ ʩʝʢʪʦʨ ʚʥʫʪʨʝʥʥʝʛʦ 

ʠ ʚʥʝʰʥʝʛʦ ʪʫʨʠʟʤʘ, ʘ ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ. 
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ɸʛʨʦʫʩʘʜʴʙʳ - ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʝʣʴʩʢʠʝ ʜʦʤʘ ʠʣʠ ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʪʨʘʜʠʮʠʦʥʥʦʤ 

ʩʪʠʣʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʢʦʤʬʦʨʪʘ 

ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʝʪʳʨʝ ʢʣʘʩʩʘ [5].  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʠʭ ʣʠʯʥʳʭ ʧʨʝʜʧʦʯʪʝʥʠʡ, ʪʫʨʠʩʪ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʘʛʨʦʫʩʘʜʴʙʫ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʝʨʝʚʝʥʩʢʦʛʦ ʜʦʤʘ ʜʦ ʞʠʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦ ʚʩʝʤʠ ʫʜʦʙʩʪʚʘʤʠ ʠ ʩ 

ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʤ ʮʝʥʪʨʦʤ. ɺʝʜʴ ʢʪʦ-ʪʦ ʧʨʦʩʪʦ ʭʦʯʝʪ ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʞʠʣʠ ʨʘʥʴʰʝ, 

ʧʦʧʨʦʙʦʚʘʪʴ ʥʘʮʠʦʥʘʣʴʥʫʶ ʢʫʭʥʶ, ʘ ʢʪʦ-ʪʦ ʦʪʜʦʭʥʫʪʴ ʥʘ ʚʳʩʰʝʤ ʫʨʦʚʥʝ, ʪʦʣʴʢʦ ʥʝ ʚ 

ʦʪʝʣʷʭ, ʛʦʩʪʠʥʠʮʘʭ ʠ ʪʘʢ ʜʘʣʝʝ, ʘ ʚ ʦʢʨʫʞʝʥʠʠ ʧʨʠʨʦʜʳ, ʪʦ ʝʩʪʴ ʥʘ ʩʚʝʞʝʤ ʚʦʟʜʫʭʝ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʛʘʪʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ ʩʘʤʠʭ ʘʛʨʦʫʩʘʜʝʙ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʨʷʜ ʧʨʦʙʣʝʤ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʫ ɹʝʣʘʨʫʩʠ 

ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠʤʠʜʞʘ, ʩʢʦʦʨʜʠʥʠʨʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʚʠʞʝʥʠʷ ʠ 

ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʢʦʥʮʝʧʮʠʠ. ʆʜʥʘ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ï ʚʠʟʦʚʳʡ ʨʝʞʠʤ. ʇʨʠʯʝʤ, 

ʧʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚ ʜʝʥʝʞʥʳʭ ʟʘʪʨʘʪʘʭ, ʩʢʦʣʴʢʦ ʚʦ ʚʨʝʤʝʥʥʳʭ. ʅʦ ʛʣʘʚʥʘʷ ʠʟ 

ʥʠʭ ï ʵʪʦ ʩʣʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʝʤʣʠ, ʪʘʢ ʢʘʢ ʦʥʘ ʩʪʦʠʪ ʜʦʨʦʛʦ.  

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʚʠʜʘ ʦʪʜʳʭʘ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʩʚʦʙʦʜʘ ʜʝʡʩʪʚʠʡ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʰʝ ʚʨʝʤʷ, ʚʝʜʴ ʧʦʝʭʘʚ ʥʘ ʵʢʩʢʫʨʩʠʶ, ʫ ʥʘʩ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʝʨʞʘʪʴʩʷ ʚ 

ʧʦʥʨʘʚʠʚʰʝʤʩʷ ʤʝʩʪʝ, ʪʘʢ ʢʘʢ ʧʨʦʛʨʘʤʤʦʡ ʵʢʩʢʫʨʩʦʚʦʜʘ ʵʪʦ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ. ʊʘʢʞʝ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʫʝʜʠʥʝʥʠʷ ʠ ʩʧʦʢʦʡʥʦʛʦ ʦʪʜʳʭʘ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʘʪʫʩʘ ʠ 

ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʧʦʛʨʫʟʠʪʴʩʷ ʚ ʠʩʪʦʨʠʶ ʠ 

ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʝʜʝʥʠʷ ʙʳʪʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʘʥʳ, ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʬʦʣʴʢʣʦʨʦʤ, ʪʨʘʜʠʮʠʷʤʠ.  

ɸʛʨʦʪʫʨʠʟʤ ʚ ɹʝʣʘʨʫʩʠ ʥʘʯʘʣ ʩʚʦʸ ʨʘʟʚʠʪʠʝ ʝʱʸ ʚ 2004 ʛʦʜʫ. ʂ 2006 ʛʦʜʫ ʚ ʩʪʨʘʥʝ 

ʥʘʩʯʠʪʳʚʘʣʦʩʴ 34 ʘʛʨʦʫʩʘʜʴʙʳ. ɼʘʥʥʘʷ ʩʬʝʨʘ ʪʫʨʠʟʤʘ ʦʯʝʥʴ ʙʳʩʪʨʦ ʩʪʘʣʘ ʧʦʧʫʣʷʨʥʳʤ, 

ʘʫʪʝʥʪʠʯʥʳʤ ʤʝʩʪʦʤ ʦʪʜʳʭʘ ʚ ɹʝʣʘʨʫʩʠ. ʀ ʫʞʝ ʚ 2013 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ ʦʩʫʱʝʩʪʚʣʷʣʠ ʜʝʷʪʝʣʴʥʦʩʪʴ 1,9 ʪʳʩ. ʩʫʙʲʝʢʪʦʚ ʘʛʨʦʵʢʦʪʫʨʠʟʤʘ (ʥʘ 106 ʩʫʙʲʝʢʪʦʚ 

ʙʦʣʴʰʝ, ʯʝʤ ʚ 2012 ʛʦʜʫ), ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʠ ï 253, ɺʠʪʝʙʩʢʦʡ ï 449, 

ɻʦʤʝʣʴʩʢʦʡ ï 289, ɻʨʦʜʥʝʥʩʢʦʡ ï 246, ʄʠʥʩʢʦʡ ï 482, ʄʦʛʠʣʝʚʩʢʦʡ ï 162 [1]. 

ɺ 2012 ʛʦʜʫ ʩʝʣʴʩʢʠʝ ʫʩʘʜʴʙʳ ʨʝʩʧʫʙʣʠʢʠ ʧʦʩʝʪʠʣʠ 145 ʪʳʩ. ʯʝʣʦʚʝʢ ʠʟ 64 ʩʪʨʘʥ ʤʠʨʘ. ɺ 

2013 ʛʦʜʫ ʧʦʪʦʢ ʧʦʩʪʦʷʣʴʮʝʚ ʘʛʨʦʫʩʘʜʝʙ ʚʳʨʦʩ ʥʘ 25% [3]. 

ʏʠʩʣʝʥʥʦʩʪʴ ʪʫʨʠʩʪʦʚ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʭʩʷ ʫʩʣʫʛʘʤʠ ʘʛʨʦʵʢʦʪʫʨʠʟʤʘ ʟʘ 2013 ʛʦʜ, 

ʩʦʩʪʘʚʠʣʘ 271,7 ʪʳʩ. ʯʝʣʦʚʝʢ, ʯʪʦ ʥʘ 22,1% ʙʦʣʴʰʝ, ʯʝʤ ʚ 2012 ʛʦʜʫ. ɻʨʘʞʜʘʥʝ ʈʝʩʧʫʙʣʠʢʠ 

ɹʝʣʘʨʫʩʴ ʚ ʦʙʱʝʤ ʯʠʩʣʝ ʘʛʨʦʵʢʦʪʫʨʠʩʪʦʚ ʩʦʩʪʘʚʠʣʠ 86,3%. 

ɺ 2013 ʛʦʜʫ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚ 2012 ʛʦʜʫ, ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʝʙʳʚʘʥʠʷ 

ʠʥʦʩʪʨʘʥʥʳʭ ʪʫʨʠʩʪʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʩʦʩʪʘʚʠʣʘ 4 ʜʥʷ [1]. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʦ ʥʘʣʦʛʘʤ ʠ ʩʙʦʨʘʤ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʚ ʧʨʦʰʣʦʤ ʛʦʜʫ 

ʚ ʘʛʨʦʫʩʘʜʴʙʘʭ ʦʪʜʦʭʥʫʣʠ 144 ʪʳʩʷʯʠ ʪʫʨʠʩʪʦʚ. ɺ ʦʩʥʦʚʥʦʤ ï ʞʠʪʝʣʠ ɹʝʣʘʨʫʩʠ (86,3%). ʅʘ 

ʚʪʦʨʦʤ ʤʝʩʪʝ ʨʦʩʩʠʷʥʝ ï 11,1%. ɿʘʪʝʤ ʩʣʝʜʫʶʪ ʛʨʘʞʜʘʥʝ ʋʢʨʘʠʥʳ, ʃʠʪʚʳ ʠ ʄʦʣʜʦʚʳ. ʉʨʝʜʠ 

ʠʥʦʩʪʨʘʥʮʝʚ ʠʟ ʜʘʣʴʥʝʛʦ ʟʘʨʫʙʝʞʴʷ ï 31 ʘʤʝʨʠʢʘʥʝʮ, 2 ʰʚʝʡʮʘʨʮʘ ʠ 4 ʛʨʘʞʜʘʥʠʥʘ ɺʴʝʪʥʘʤʘ. 

ɽʚʨʦʧʝʡʩʢʠʝ ʪʫʨʠʩʪʳ ʜʘʚʥʦ ʥʘʰʣʠ ʚ ʘʛʨʦʵʢʦʪʫʨʠʟʤʝ ʘʣʴʪʝʨʥʘʪʠʚʫ ʫʪʦʤʠʪʝʣʴʥʳʤ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʦʝʟʜʢʘʤ ʟʘ ʛʨʘʥʠʮʫ. ɾʠʪʝʣʠ ɹʝʣʘʨʫʩʠ ʪʦʞʝ ʥʘʯʠʥʘʶʪ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚ ʩʚʦʝʡ 

ʩʪʨʘʥʝ ï ʚ ʜʝʨʝʚʝʥʩʢʦʤ ʜʦʤʠʢʝ ʨʷʜʦʤ ʩ ʣʝʩʦʤ, ʥʘ ʙʝʨʝʛʫ ʨʝʯʢʠ ʠʣʠ ʦʟʝʨʘ ï ʦʪʜʦʭʥʫʪʴ ʦʪ 

ʨʘʙʦʪʳ ʤʦʞʥʦ ʥʝ ʭʫʞʝ ʠ ʧʨʠ ʵʪʦʤ ʛʦʨʘʟʜʦ ʜʝʰʝʚʣʝ, ʯʝʤ ʚ ʊʫʨʮʠʠ ʠʣʠ ɽʛʠʧʪʝ. ʅʦ ʯʘʩʪʦ ʤʳ 

ʩʘʤʠ ʥʝʟʘʩʣʫʞʝʥʥʦ ʦʪʢʘʟʳʚʘʝʤʩʷ ʦʪ ʥʝʛʦ, ʧʨʝʧʷʪʩʪʚʫʷ ʝʛʦ ʨʘʟʚʠʪʠʶ, ʚ ʧʦʣʴʟʫ ʙʘʥʘʣʴʥʳʭ ʠ 

ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʚʘʨʠʘʥʪʦʚ ʟʘʨʫʙʝʞʴʷ [4, ʩ. 6]. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʘʛʨʦʪʫʨʠʟʤʘ ʧʨʠʥʦʩʠʪ ʚʳʛʦʜʫ ʠ ʩʝʣʴʩʢʠʤ ʨʝʛʠʦʥʘʤ, ʘ 

ʠʤʝʥʥʦ: 

- ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʧʨʦʞʠʚʘʶʱʠʭ ʪʘʤ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʤʘʣʦʨʘʟʚʠʪʳʭ ʨʘʡʦʥʘʭ. ʄʝʩʪʥʳʝ ʞʠʪʝʣʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʦʬʠʮʠʘʥʪʦʚ, ʨʦʟʥʠʯʥʳʭ ʪʦʨʛʦʚʮʝʚ, ʨʘʙʦʪʥʠʢʦʚ ʩʠʩʪʝʤʳ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ; 

 - ʦʪʢʨʳʚʘʝʪ ʩʝʣʴʩʢʦʤʫ ʥʘʩʝʣʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʙʠʟʥʝʩʘ; 

 - ʧʦʚʳʰʘʝʪ ʜʦʭʦʜ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ; 
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- ʩʦʭʨʘʥʷʝʪ ʤʝʩʪʥʫʶ ʢʫʣʴʪʫʨʫ ʠ ʦʙʳʯʘʠ, ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʩʪʘʚʨʘʮʠʶ ʠʤʝʶʱʠʭʩʷ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʝʡ; 

- ʦʢʘʟʳʚʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʘʢ ʢʘʢ ʠʥʜʫʩʪʨʠʷ ʪʫʨʠʟʤʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʦʡ [6, ʩ.76]. 

ʅʘʰʝ ʙʝʣʦʨʫʩʩʢʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ï ʵʪʦ ʧʨʠʨʦʜʘ ʠ ʩʦʭʨʘʥʠʚʰʘʷʩʷ ʜʝʨʝʚʥʷ. ʀʤʝʥʥʦ ʟʘ 

ʵʪʠʤ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʢ ʥʘʤ ʧʨʠʝʜʫʪ ʠʩʢʫʰʝʥʥʳʝ ʪʫʨʠʩʪʳ ʠʟ ʤʥʦʛʠʭ ʩʪʨʘʥ ʤʠʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ 

ʪʫʨʠʟʤʘ ʪʨʝʙʫʝʪʩʷ ʘʢʪʠʚʥʘʷ ʧʦʤʦʱʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʚʠʜʝ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʠʣʠ ʢʨʝʜʠʪʦʚʘʥʠʷ 

ʥʘ ʣʴʛʦʪʥʦʡ ʦʩʥʦʚʝ, ʪʘʢ ʢʘʢ ʘʛʨʦʪʫʨʠʟʤ ï ʵʪʦ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʫʯʝʥʠʷ ʙʦʣʴʰʦʛʦ 

ʜʦʭʦʜʘ ʛʦʩʫʜʘʨʩʪʚʫ. 
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ʆʉʅʆɺʓ ʋʉʊʆʁʏʀɺʆɻʆ ɸɻʈɸʈʅʆɻʆ  ʇʈʆʀɿɺʆɼʉʊɺɸ ʈɽɻʀʆʅɸ 

 
1
ʊʦʧʩʘʭʘʣʦʚʘ ʌʘʪʠʤʘʪ ʄʫʢʤʝʥ-ɻʝʨʠʝʚʥʘ 

2
ʂʥʫʭʦʚʘ ʄʘʨʠʥʘ ɿʘʫʨʙʝʢʦʚʥʘ 
3
ɽʩʤʫʭʘʥʦʚʘ ɼʘʥʘ ɾʘʥʝʨʦʚʥʘ 

1
ʈʦʩʪʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ (ʈʀʅʍ) ʛ. ʏʝʨʢʝʩʩʢ 

ɿʘʚ. ʢʘʬʝʜʨʦʡ, ʜ. ʵ. ʥ., ʧʨʦʬʝʩʩʦʨ,  fatima-topsahalova@yandex.ru 

2
ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɻʫʤʘʥʠʪʘʨʥʦ-ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ɸʢʘʜʝʤʠʷ ɸʩʧʠʨʘʥʪ 4 ʢʫʨʩ 

3
ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɻʫʤʘʥʠʪʘʨʥʦ-ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ɸʢʘʜʝʤʠʷ ɸʩʧʠʨʘʥʪ 2ʢʫʨʩ 

 
ʀʟʫʯʝʥʠʝ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʦʚ ʚ ʈʦʩʩʠʠ ʚʝʣʦʩʴ ʩʪʦʣʝʪʠʷʤʠ, ʥʦ ʵʧʦʭʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʘʢʪʠʚʥʳʤ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʵʢʦʥʦʤʠʢʠ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʩʝʡ 

ʨʝʛʠʦʥʘʣʴʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʩʪʨʘʥʳ ʥʘʯʘʣʘʩʴ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ. ʉ ʵʪʦʡ ʵʧʦʭʦʡ 

ʩʚʷʟʘʥʦ ʟʘʨʦʞʜʝʥʠʝ ʠ ʩʪʘʥʦʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʢʘʢ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, 

ʦʭʚʘʪʠʚʰʝʛʦ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʵʪʘʧʘ XX ʚʝʢʘ. 

ʇʝʨʚʳʡ ʵʪʘʧ ð ʦʪ 20-ʭ ʜʦ 70-ʭ ʛʦʜʦʚ ð ʙʳʣ ʦʟʥʘʤʝʥʦʚʘʥ ʥʘʯʘʣʦʤ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʩʦʟʜʘʥʠʝʤ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ð ʩ 60-ʭ ʧʦ 90-ʝ ʛʦʜʳ ð ʭʘʨʘʢʪʝʨʥʳ ʢʦʨʝʥʥʘʷ ʧʝʨʝʩʪʨʦʡʢʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʨʦʞʜʝʥʠʝ ʠ ʩʪʘʨʪʦʚʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠ 

ʧʣʘʥʦʚʦʤ ʭʦʟʷʡʩʪʚʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ. 

ʊʨʝʪʠʡ ʵʪʘʧ - ʩ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ð ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʘʜʘʧʪʘʮʠʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ. 

ɺ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʰʠʭ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʤʝʪʦʜʦʣʦʛʠʠ ʘʥʘʣʠʟʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʧʦʜʛʦʪʘʚʣʠʚʘʣʘʩʴ ʩʠʩʪʝʤʘ ʥʦʚʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʝʧʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʣʶʙʦʡ ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʦʚ, ʥʦ ʦʩʦʙʝʥʥʦ ʚʝʣʠʢʦ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ 

ʬʘʢʪʦʨʘ ʚ ɸʇʂ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʥʦʛʦ-ʂʘʚʢʘʟʘ. ʕʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʷʜʦʤ ʧʨʠʯʠʥ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ï ʦʩʥʦʚʥʦʡ ʧʦʩʪʘʚʱʠʢ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ 

ʩʙʦʠ ʚ ʵʪʦʡ ʦʪʨʘʩʣʠ ʠ ʥʝʜʦʩʪʘʪʢʠ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʞʠʟʥʠ ʥʘʨʦʜʘ. ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ï ʵʪʦ ʪʦʚʘʨʳ ʩʢʦʨʦʧʦʨʪʷʱʠʝʩʷ, ʥʝ ʧʦʜʣʝʞʘʱʠʝ 

ʜʣʠʪʝʣʴʥʦʤʫ ʭʨʘʥʝʥʠʶ ʠ ʥʘʢʦʧʣʝʥʠʶ ʚ ʟʘʧʘʩʘʭ. ʇʦʵʪʦʤʫ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ  ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦʩʪʦʷʥʥʦ, ʙʝʩʧʝʨʝʙʦʡʥʦ. 

ɺʦ-ʚʪʦʨʳʭ, ʚʝʜʫʱʘʷ ʦʪʨʘʩʣʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ï ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ, ʚʝʜʝʪʩʷ ʚ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠ ʯʘʩʪʦ ʥʝʧʨʝʜʩʢʘʟʫʝʤʳʭ ʫʩʣʦʚʠʷʭ. ʕʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɺ-ʪʨʝʪʴʠʭ, ʚʘʞʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʥʝʤ ʧʝʨʝʧʣʝʪʘʝʪʩʷ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ 

ʠ ʞʠʚʦʪʥʳʭ. ɼʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʣʶʙʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʚʣʝʯʝʪ ʪʷʞʝʣʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʅʝʜʦʙʦʨ ʪʦʚʘʨʥʦʡ ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʨʤʦʚ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʩʢʦʪʘ ʠ ʫʤʝʥʴʰʝʥʠʶ ʝʛʦ ʧʦʛʦʣʦʚʴʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʥʫʞʜʝʥʥʦʛʦ ʟʘʙʦʷ ʠ 

ʧʘʜʝʞʘ, ʧʦʨʦʞʜʘʝʪ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʦʪʨʘʩʣʝʡ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɺ-ʯʝʪʚʝʨʪʳʭ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʠʝ ʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ. ʂʦʣʝʙʘʥʠʷ ʩʦʩʪʘʚʘ, ʦʙʲʝʤʦʚ ʠ ʩʨʦʢʦʚ ʚʳʧʦʣʥʝʥʠʷ  ʨʘʙʦʪ 

ʚ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʩʢʘʟʳʚʘʶʪʩʷ ʥʘ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʩʝʣʴʩʢʠʤ 

ʭʦʟʷʡʩʪʚʦʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʝʨʚʦʡ ʠ ʪʨʝʪʴʝʡ ʩʬʝʨʘʤʠ ɸʇʂ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠ 

ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ï ʩ ʜʨʫʛʦʡ, ʚʳʟʳʚʘʷ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʝʟʦʥʘʥʩ ʧʦ ʚʩʝʡ ʮʝʧʠ 

ʤʝʞʦʪʨʘʩʣʝʚʳʭ ʩʚʷʟʝʡ ɸʇʂ, ʦʩʦʙʝʥʥʦ ʯʝʨʝʟ ʧʦʪʦʢʠ ʧʨʦʜʫʢʮʠʠ, ʥʘʧʨʘʚʣʷʝʤʦʡ ʥʘ 

ʧʝʨʝʨʘʙʦʪʢʫ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘʨʫʰʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʡ ʭʦʜ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 
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ʧʨʦʮʝʩʩʘ, ʘ ʫʱʝʨʙ ʦʪ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʘʛʨʘʨʥʦʡ ʩʬʝʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʫʱʝʨʙʳ ʚ 

ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʘʪʝʛʦʨʠʠ çʫʩʪʦʡʯʠʚʦʩʪʴè  ʚ ʥʘʫʯʥʦʡ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ  ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʨʘʟʥʳʝ  ʤʥʝʥʠʷ  ʫʯʝʥʳʭ. ʆʜʥʠ ʵʢʦʥʦʤʠʩʪʳ ʦʧʨʝʜʝʣʷʶʪ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʝʨʞʠʚʘʪʴʩʷ, ʦʩʪʘʚʘʪʴʩʷ ʫʩʪʦʡʯʠʚʳʤ [1], ʜʨʫʛʠʝ - ʧʦʥʷʪʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʘʢʪʫʶʪ ʢʘʢ ʨʘʟʚʠʪʠʝ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʢʦʣʝʙʣʝʤʦʩʪʴʶ ʠ 

ʥʝʧʨʝʨʳʚʥʳʤ ʧʨʠʨʦʩʪʦʤ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʫʨʦʚʥʝʡ [2], ʪʨʝʪʴʠ - ʬʦʨʤʫʣʠʨʫʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʙʦʣʝʝ ʨʘʟʚʝʨʥʫʪʦ: çʇʦʜ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʳʯʥʦ ʧʦʥʠʤʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʪʠʭʠʡʥʳʤ ʩʠʣʘʤ ʧʨʠʨʦʜʳè 

[3]. ʊʘʢʠʝ ʧʦʜʭʦʜʳ ʚ ʧʦʥʠʤʘʥʠʠ ʢʘʪʝʛʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʝʜʫʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʨʘʟʣʠʯʠʷʤ ʠ 

ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʅʘʧʨʠʤʝʨ, ʧʦ ʤʥʝʥʠʶ ʈ.ʉ.ɸʚʝʨʙʫʭ, ʃ.ʂ. ɹʦʨʟʫʥʦʚʦʡ, 

ʃ.ɺ.ɹʨʘʛʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʡʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ: ʘʙʩʦʣʶʪʥʘʷ, ʧʦʪʝʥʮʠʘʣʴʥʘʷ, ʥʦʨʤʘʪʠʚʥʘʷ, ʬʘʢʪʠʯʝʩʢʘʷ [4]. ʇʦʜ ʘʙʩʦʣʶʪʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʪʘ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʦʪʢʣʦʥʝʥʠʡ 

ʦʪ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʦʪʝʥʮʠʘʣʴʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʧʨʝʜʦʧʨʝʜʝʣʷʶʱʠʭ ʤʝʨʫ 

ʘʜʘʧʪʠʚʥʦʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢ ʚʦʟʜʝʡʩʪʚʠʶ ʠʟʤʝʥʷʶʱʠʭʩʷ ʵʢʟʦʛʝʥʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ. ɺ ʜʠʥʘʤʠʢʝ ʦʥʘ ʚʦʟʨʘʩʪʘʝʪ, ʦʙʝʩʧʝʯʠʚʘʷ ʩʥʠʞʝʥʠʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʜ ʢʦʪʦʨʦʡ ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʥʠʤʘʝʪʩʷ çʥʘʣʠʯʠʝ ʧʦʩʪʦʷʥʥʦ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʩʣʫʯʘʡʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʧʦʢʘʟʘʪʝʣʷ, 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪ ʝʛʦ ʥʦʨʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳè [5], 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʚʝʩʪʥʳʤʠ ʟʘʢʦʥʘʤʠ ʧʨʦʮʝʩʩʘ 

ʠʣʠ ʧʫʪʝʤ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʩʣʦʞʠʚʰʝʡʩʷ ʪʝʥʜʝʥʮʠʠ. ɼʦʩʪʠʞʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɸʇʂ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦʜ    ʥʦʨʤʘʪʠʚʥʦʡ  ʫʩʪʦʡʯʠʚʦʩʪʴʶ  ʧʨʦʠʟʚʦʜʩʪʚʘ  ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ  ʪʘʢʫʶ ʟʘʜʘʥʥʫʶ 

ʝʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ ʦʪ ʥʘʢʦʧʣʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʨʫʜʘ ʠ ʪ.ʧ. 

ʌʘʢʪʠʯʝʩʢʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʵʪʦ ʪʘ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʥʫʪʘ ʚ ʠʩʪʝʢʰʝʤ ʧʝʨʠʦʜʝ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʠ ʜʘʥʥʦʤ ʫʨʦʚʥʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʤʝʶʱʝʛʦʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʥʝ ʠʩʯʝʨʧʳʚʘʝʪ ʤʥʦʛʦʦʙʨʘʟʠʷ ʬʦʨʤ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʪʘʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʢʘʢ ʨʝʘʣʴʥʘʷ ʠ ʬʦʨʤʘʣʴʥʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʨʝʘʣʴʥʦ ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʩʪʦʷʥʥʫʶ 

ʦʧʪʠʤʘʣʴʥʫʶ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʡ ʦʩʥʦʚʝ ʠ ʩʦʙʣʶʜʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ (ʚ ʫʩʣʦʚʠʷʭ ʢʦʥʢʫʨʝʥʪʥʦʡ ʨʳʥʦʯʥʦʡ ʩʨʝʜʳ ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʟʘʪʨʘʪʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʵʢʩʪʝʥʩʠʚʥʦʡ ʦʩʥʦʚʝ ʧʨʠʚʦʜʠʪ ʢ ʤʦʨʘʣʴʥʦʤʫ ʫʩʪʘʨʝʚʘʥʠʶ, 

ʜʝʛʨʘʜʘʮʠʠ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʢ ʢʨʘʭʫ ʧʨʦʠʟʚʦʜʩʪʚʘ). ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʬʦʨʤʘʣʴʥʦ 

ʫʩʪʦʡʯʠʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ - ʵʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʝ, ʟʘʥʠʤʘʶʱʝʝ 

ʤʦʥʦʧʦʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʩʠʩʪʝʤʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʪʦʨʦʛʦ 

ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʪʠʤʫʣʠʨʫʝʪʩʷ (ʨʠʩ.1). 
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    ʋʩʪʦʡʯʠʚʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ 

    

              

                    

   ʇ           

 ɸ  ʆ  ʅ   ʌ    ʌ  
 ɹ  ʊ  ʆ   ɸ  ʈ  ʆ  

 ʉ  ɽ  ʈ   ʂ  ɽ  ʈ  

 ʆ  ʅ  ʄ   ʊ  ɸ  ʄ  
 ʃ  ʎ  ɸ   ʀ  ʃ  ɸ  

 ʖ  ʀ  ʊ   ʏ  ʔ  ʃ  

 ʊ  ɸ  ʀ   ɽ  ʅ  ʔ  

 ʅ  ʃ  ɺ   ʉ  ɸ  ʅ  
 ɸ  ʔ  ʅ   ʂ  ʗ  ɸ  

 ʗ  ʅ  ɸ   ɸ    ʗ  

   ɸ  ʗ   ʗ      
   ʗ           

 
ʈʠʩ.1. ʌʦʨʤʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

 

ʉʣʝʜʫʝʪ     ʦʪʤʝʪʠʪʴ,     ʯʪʦ      ʫʩʪʦʡʯʠʚʦʩʪʴ      ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï  

ʯʨʝʟʚʳʯʘʡʥʦ  ʩʣʦʞʥʘʷ  ʠ  ʤʥʦʛʦʛʨʘʥʥʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʨʝʛʠʦʥʦʚ. ï ʦʪ 

ʥʝʝ ʟʘʚʠʩʠʪ ʧʨʝʦʜʦʣʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʧʘʜʘ, ʚʳʟʚʘʥʥʦʛʦ ʧʨʦʩʯʝʪʦʤ ʨʝʘʣʠʟʫʝʤʦʡ ʚ 

ʈʦʩʩʠʠ ʤʦʜʝʣʠ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʢʫ, ʨʝʰʝʥʠʝ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʧʨʦʙʣʝʤʳ ʢʘʢ ʚʘʞʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠ, ʫʨʦʚʝʥʴ ʠ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ. 

ʄʳ ʨʘʟʜʝʣʷʝʤ ʩʧʨʘʚʝʜʣʠʚʦʝ ʫʪʚʝʨʞʜʝʥʠʝ  ɸ.ɻʦʨʜʝʝʚʘ ʦ ʪʦʤ, ʯʪʦ ʙʝʟ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʦʛʦ  ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʚʠʪʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦ ʧʨʦʙʣʝʤʘʤ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ, ʩ ʧʝʨʝʭʦʜʦʤ ʢ ʨʳʥʦʯʥʳʤ ʦʪʥʦʰʝʥʠʷʤ ʤʥʦʛʠʝ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʦʜʭʦʜʳ ʪʨʝʙʫʶʪ ʧʝʨʝʩʤʦʪʨʘ, ʠʩʭʦʜʷ ʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʠ ʚʦʟʥʠʢʰʠʭ 

ʧʝʨʝʜ ʩʝʣʴʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ ʥʦʚʳʭ ʧʨʦʙʣʝʤ. ʇʨʠ ʵʪʦʤ ʚ ʦʩʥʦʚʫ ʠʭ ʨʝʰʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ 

ʧʦʣʦʞʝʥ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʠʩʭʦʜʠʪ ʠʟ ʪʦʛʦ, ʯʪʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʦʞʥʫʶ, ʜʠʥʘʤʠʯʝʩʢʫʶ, ʚʝʨʦʷʪʥʦʩʪʥʫʶ, 

ʦʪʢʨʳʪʫʶ ʩʠʩʪʝʤʫ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʦʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

(ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʩʦʮʠʘʣʴʥʘʷ) ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ (ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʧʦʜʩʠʩʪʝʤ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ - ʚʳʨʘʞʘʶʪ 

ʩʫʱʥʦʩʪʴ, ʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ï ʬʦʨʤʫ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʅʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʘʢ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ ʦʙʨʘʱʘʶʪ 

ʚʥʠʤʘʥʠʝ ʤʥʦʛʠʝ ʵʢʦʥʦʤʠʩʪʳ. ɺ ʯʘʩʪʥʦʩʪʠ, ʌ.ʉ. ʄʘʨʪʠʥʢʝʚʠʯ, ɺ.ʇ. ɹʦʣʴʰʘʢʦʚʘ, ʅ.ɺ. 

ʂʦʨʳʟʥʦ ʩʯʠʪʘʶʪ, ʯʪʦ ʚ ʣʶʙʦʤ ʩʧʦʩʦʙʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʣʠʯʘʶʪʩʷ ʪʝʭʥʠʯʝʩʢʠʝ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ, ʢʘʢ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʝ ʤʦʤʝʥʪʳ. ɺ.ʉʚʦʙʦʜʠʥ ʠ 

ʄ.ʉʚʦʙʦʜʠʥʘ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʫʩʧʝʰʥʦ 

ʨʝʰʘʪʴ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʧʨʘʚʣʷʝʤʳʡ ʦʙʲʝʢʪ ʢʘʢ ʩʣʦʞʥʫʶ ʩʠʩʪʝʤʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʧʦʜʩʠʩʪʝʤ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ. ʇʨʠʯʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʠʤʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʝʨʝʟ ʩʦʜʝʨʞʘʥʠʝ ʩʦʮʠʘʣʴʥʦ- 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʙʘʟʳ,  ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ,  ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩʠʩʪʝʤʳ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʥʪʝʨʝʩʦʚ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 
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ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤ. ʉʦʮʠʘʣʴʥʘʷ ʧʦʜʩʠʩʪʝʤʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʘʣʠʟʘʮʠʠ 

ʩʦʮʠʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʣʠʯʥʦʩʪʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʘʜʨʦʚʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ . 

ɼʨʫʛʦʡ ʚʘʞʥʝʡʰʠʡ ʧʨʠʟʥʘʢ ʩʠʩʪʝʤʥʦʩʪʠ ï ʜʠʥʘʤʠʯʥʦʩʪʴ ï ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʝʛʦ ʩʦʜʝʨʞʘʥʠʝ, ʩʪʨʫʢʪʫʨʘ 

ʨʘʟʚʠʚʘʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʤʝʥʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ. 

ʂʘʢ ʚʝʨʦʷʪʥʦʩʪʥʘʷ ʩʠʩʪʝʤʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʨʦʮʝʩʩ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʚʣʠʷʥʠʝ ʨʳʥʦʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʠʤʝʶʪ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨ). ʉʫʱʝʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʦʪ 

ʢʦʣʝʙʘʥʠʡ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʧʦʨʦʞʜʘʝʪ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʕʪʘ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʥʦʩʠʪ ʪʘʢʞʝ ʩʣʫʯʘʡʥʳʡ, ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ ʠ 

ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʷʭ ʢʘʢ ʚʘʣʦʚʳʭ ʚʳʭʦʜʦʚ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ, ʪʘʢ ʠ  ʟʘʪʨʘʪ ʥʘ ʝʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʝʨʝʨʘʙʦʪʢʫ, 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʠ ʭʨʘʥʝʥʠʝ. 
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3ʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʘʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ɻʫʤʘʥʠʪʘʨʥʦ-ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ɸʢʘʜʝʤʠʷ ɸʩʧʠʨʘʥʪ 4 ʢʫʨʩ 

 

ʉʦʚʨʝʤʝʥʥʦʝ ʨʳʥʦʯʥʦʝ ʭʦʟʷʡʩʪʚʦ ʥʝʦʪʜʝʣʠʤʦ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ. ʈʝʘʣʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʞʠʟʥʠ ʫʙʝʜʠʪʝʣʴʥʦ ʜʦʢʘʟʘʣʠ, ʯʪʦ ʨʳʥʦʢ ʥʘ ʦʩʥʦʚʝ ʧʨʠʩʫʱʝʛʦ ʝʤʫ ʤʝʭʘʥʠʟʤʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʘʤʦʨʝʛʫʣʷʮʠʶ. ʆʙʝʩʧʝʯʠʪʴ 

ʩʪʘʙʠʣʴʥʦʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ, ʪʦ ʝʩʪʴ ʜʦʩʪʠʞʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ 

ʩʧʨʦʩʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʝʜʝʥʥʳʤ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʜʫʢʪʘʤ, ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʥʘ 

ʦʩʥʦʚʝ ʩʦʯʝʪʘʥʠʷ ʩʘʤʦʨʝʛʫʣʠʨʫʶʱʝʛʦʩʷ ʨʳʥʦʯʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʨʝʛʫʣʷʪʦʨʦʚ. ʆʜʥʘʢʦ ʜʘ ʩʠʭ ʧʦʨ ʫʯʝʥʳʝ, ʧʨʠʟʥʘʚʘʷ ʚʦʟʨʘʩʪʘʶʱʫʶ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʧʦ-ʨʘʟʥʦʤʫ ʦʙʲʷʩʥʷʶʪ ʧʨʠʯʠʥʳ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. 
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ʈʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, 

ʘ ʪʘʢʞʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʳ, ʤʝʪʦʜʳ ʠ ʤʝʭʘʥʠʟʤʳ ʥʝ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʉ ʨʘʟʚʠʪʠʝʤ 

ʦʙʱʝʩʪʚʘ, ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʩʪʨʫʢʪʫʨʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʜʚʠʛʘʤʠ ʚ ʝʛʦ 

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʝ, ʠʟʤʝʥʝʥʠʝʤ ʧʨʠʦʨʠʪʝʪʦʚ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʬʝʨ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ 

ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʚʠʪʠʝ, ʦʙʦʛʘʱʝʥʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʬʫʥʢʮʠʡ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɺ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʘʛʨʘʨʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʮʝʣʝʡ, ʧʨʠʥʮʠʧʦʚ ʠ ʵʣʝʤʝʥʪʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ, 

ʢʦʪʦʨʳʝ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʩʣʦʚʠʷ ʨʘʩʰʠʨʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʯʪʦ ʠ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʭ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʇʨʦʙʣʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʠʤʝʝʪ ʜʚʘ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʘʩʧʝʢʪʘ ï   ʪʝʦʨʝʪʠʯʝʩʢʠʡ   ʠ    ʧʨʘʢʪʠʯʝʩʢʠʡ. ʇʝʨʚʳʡ ï  

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʨʠʥʮʠʧʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʚʪʦʨʦʡ ï ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʳ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʦʜʠʥʘʢʦʚʦʤ ʢʦʥʪʝʢʩʪʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʠ ʪʝʨʤʠʥʘ: ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʚʳʩʪʫʧʘʝʪ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʵʪʦʛʦ 

ʪʝʨʤʠʥʘ. ʉʦʛʣʘʩʥʦ ʄʘʢʢʦʥʥʝʣʫ ʂ.ʈ. ʠ ɹʨʶ ʉ.ʃ. ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘ ʠʣʠ ʧʨʠʢʣʘʜʥʘʷ 

ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʥʘʫʢʘ ï ʵʪʦ ʤʝʨʳ ʠʣʠ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʙʱʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʦʙ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʦʚʝʜʝʥʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʠʩʧʨʘʚʣʝʥʠʝ ʠʣʠ ʫʩʪʨʘʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʧʨʦʙʣʝʤʳ [1].  

ʂʫʨʘʢʦʚ ʃ.ʇ. ʠ ʉʝʨʛʝʝʥʢʦ ɺ.ʅ. ʦʧʨʝʜʝʣʷʶʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʢʘʢ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʮʝʣʝʡ, ʩʨʝʜʩʪʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʛʨʘʞʜʘʥʘʤʠ, ʩʦʮʠʘʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʥʘʮʠʷʤʠ ʚ ʩʬʝʨʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ. ʆʩʥʦʚʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ï ʵʪʦ 

ʧʨʦʪʠʚʦʨʝʯʠʝ ʤʝʞʜʫ ʯʘʩʪʥʳʤ ʠ ʦʙʱʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʠʥʪʝʨʝʩʘʤʠ [2]. ɼʘʥʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʥʦʩʠʪ, ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʠʟʣʠʰʥʝ ʧʦʣʠʪʠʟʠʨʦʚʘʥʥʳʡ ʭʘʨʘʢʪʝʨ.  

ʃʷʱʝʥʢʦ ɺ.ʇ. ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʧʦʣʠʪʠʢʫ ʢʘʢ çé ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʘʫʯʥʳʭ 

ʧʦʣʦʞʝʥʠʡ, ʩʨʝʜʩʪʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʨʝʛʫʣʠʨʫʶʪʩʷ ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʛʨʘʞʜʘʥʘʤʠ ʠ ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡè [3]. ɼʘʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʨʤʠʥ 

çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʧʦʣʠʪʠʢʘè ʪʨʘʢʪʫʝʪ ʰʠʨʝ, ʯʝʤ çʨʝʛʫʣʠʨʦʚʘʥʠʝè, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʝʝ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʣʦʞʝʥʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʘʷ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʩʠʣʫ ʜʘʞʝ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʦ ʥʝ ʚʤʝʰʠʚʘʝʪʩʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʞʠʟʥʴ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ [4]. ʆʜʥʘʢʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 

ʥʝʚʤʝʰʘʪʝʣʴʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʥʝʤʳʩʣʠʤʦ ʠ ʨʝʯʴ 

ʤʦʞʝʪ ʠʜʪʠ ʣʠʰʴ ʦ ʤʘʩʰʪʘʙʥʦʩʪʠ ʵʪʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʝʛʦ ʬʦʨʤʘʭ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ.  

ʅʝʢʦʨʨʝʢʪʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʟʥʘʢʘ ʨʘʚʝʥʩʪʚʘ ʤʝʞʜʫ ʜʚʫʤʷ 

ʪʘʢʠʤʠ ʧʦʥʷʪʠʷʤʠ, ʢʘʢ çʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝè ʠ çʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘè. 

ʊʘʢ, ʥʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʠʩʪʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʇʝʨʰʫʢʝʚʠʯ ʇ.ʄ.  ʠ ʍʫʞʠʥ ɺ., ʩʯʠʪʘʶʪ, ʯʪʦ 

ʪʝʨʤʠʥ çʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘè ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʰʠʨʦʢʠʤ, ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ï ʵʪʦ ʣʠʰʴ ʝʛʦ ʯʘʩʪʴ. ʐʘʤʭʘʣʦʚ ʌ., ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʧʨʝʜʝʣʷʝʪ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʢʘʢ ʩʦʟʥʘʪʝʣʴʥʦʝ ʩʦʟʜʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʘʚʦʚʳʭ ʫʩʣʦʚʠʡ 

ʠ ʩʪʠʤʫʣʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʦʙʲʝʢʪʘ ʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʣʦʞʝʥʠʝ ʚ ʥʝʛʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʠ 

ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʣʴʛʦʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʦʣʝʝ ʧʨʘʚʦʤʝʨʥʦʡ ʷʚʣʷʝʪʩʷ ʪʦʯʢʘ ʟʨʝʥʠʷ 

ɹʳʩʪʨʦʚʘ ɽ.ɻ., ʦʪʥʦʩʷʱʝʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʦʜʜʝʨʞʢʫ ʵʢʦʥʦʤʠʢʠ ʘʛʨʘʨʥʦʛʦ ʩʝʢʪʦʨʘ ʢ 

ʤʝʨʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʘʥʥʦʡ ʦʪʨʘʩʣʠ [5].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʥʷʪʠʝ çʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝè ʥʦʩʠʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʭʘʨʘʢʪʝʨ, ʯʝʤ çʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘè, ʘ ʧʦʩʣʝʜʥʷʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʝʨʚʦʛʦ.  




