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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

30.09.2016 ʛ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ 

çʃʋʏʐɸʗ ʅɸʋʏʅɸʗ ʉʊɸʊʔʗ 2016è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʢʫʨʩʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʢʫʨʩʘ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʥʘʫʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʧʦʜʜʝʨʞʢʘ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʫʙʣʠʢʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʘʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

1) ɸʛʘʨʢʦʚʘ ʃʶʙʦʚʴ ɺʘʩʠʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

2) ɸʥʘʥʯʝʥʢʦ ʀʛʦʨʴ ɺʠʢʪʦʨʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

3) ɸʥʪʠʧʦʚ ɸʣʝʢʩʘʥʜʨ ɻʝʥʥʘʜʴʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʣʠʪʝʨʘʪʫʨʳ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʌɻɹʆʋ ɺʆ 

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

4) ɹʘʙʘʥʦʚʘ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʙʠʟʥʝʩʝè ɺʳʩʰʝʡ ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

5) ɹʘʛʘʤʘʝʚ ɹʘʛʘʤ ʄʘʥʘʧʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ 

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

6) ɹʘʞʝʥʦʚʘ ʆʣʴʛʘ ʇʨʦʢʦʧʴʝʚʥʘ ï ʜʦʢʪʦʨ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

7) ɹʦʷʨʩʢʠʡ ʃʝʦʥʠʜ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʌɻɹʆʋ ɺʆ 

çʅʦʚʦʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

8) ɹʫʟʥʠ ɸʨʪʝʤʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ ɺʆ  

çʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷè  

9) ɹʫʨʦʚ ɸʣʝʢʩʘʥʜʨ ʕʜʫʘʨʜʦʚʠʯ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ 

ʩʧʦʨʪʠʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

10) ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɸʆʋ 

ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 



 

 

 

11) ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʝʡ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʝʢʪʦʨʦʤ ʋʨʘʣʴʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ 

(ʬʠʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

12) ɻʝʪʤʘʥʩʢʘʷ ɽʣʝʥʘ ɺʘʣʝʥʪʠʥʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

13) ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

14) ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ˉ2, ʌɹɻʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

15) ʀʛʣʠʥ ɸʣʝʢʩʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

16) ʀʣʴʠʥ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ ï ʢʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ, ʅʆʋ 

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

17) ʀʩʢʘʥʜʘʨʦʚʘ ɻʫʣʴʥʘʨʘ ʈʠʬʦʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ ʌɻʂʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʶʨʠʜʠʯʝʩʢʠʡ 

ʠʥʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

18) ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ çʇʩʠʭʦʣʦʛʠʷè ʈʦʩʩʠʡʩʢʦ-ɸʨʤʷʥʩʢʦʛʦ (ʉʣʘʚʷʥʩʢʦʛʦ) ʫʥʠʚʝʨʩʠʪʝʪʘ (ʛ. ɽʨʝʚʘʥ, ʈɸ)  

19) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɹʆʋ 

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

20) ʂʦʞʘʣʠʝʚʘ ʏʠʥʘʨʘ ɹʘʢʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʠʥʩʪʠʪʫʪʘ ʧʩʠʭʦʣʦʛʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

21) ʂʦʣʝʩʥʠʢʦʚ ɻʝʥʥʘʜʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

22) ʂʦʨʥʝʚ ɺʷʯʝʩʣʘʚ ɺʷʯʝʩʣʘʚʦʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

23) ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

24) ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

25) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

26) ʄʘʣʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʢʦʤʤʝʨʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʌɻɹʆʋ ɺʆ çʈʕʋ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè  

27) ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

28) ʅʝʢʨʘʩʦʚ ʉʪʘʥʠʩʣʘʚ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

29) ʅʝʧʦʤʥʷʱʠʡ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ, ʨʫʢ. ʅʋʃ ʄʇʉ ʀʂʀʊ, ʌɻɸʆʋ ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 



 

 

 

30) ʆʨʦʙʝʮ ɺʣʘʜʠʤʠʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ï ʜʦʢʪʦʨ ʚʝʪʝʨʠʥʘʨʥʳʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. 

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

31) ʇʳʨʢʦʚ ɺʷʯʝʩʣʘʚ ɽʚʛʝʥʴʝʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

32) ʉʝʤʝʥʦʚʘ ʃʠʜʠʷ ʕʜʫʘʨʜʦʚʥʘ ï ʜʦʢʪʦʨ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ)  

33) ʉʦʣʦʚʴʸʚ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ ï ʜʦʢʪʦʨʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ ʠ ʠʩʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ 

ʶʨʠʜʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 

34) ʌʠʦʥʦʚʘ ʃʶʜʤʠʣʘ ʈʠʤʦʚʥʘ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʝʢʘʥ 

ʬʘʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

35) ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

36) ʐʚʝʮ ʀʨʠʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ 

ʢʘʬ. ɹʠʦʬʠʟʠʢʠ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

4) ʂʦʩʘʨʝʚ ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ 

5) ʄʝʨʢʫʣʴʝʚ ʀʚʘʥ ʉʝʨʛʝʝʚʠʯ 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  

 

 

  



 

 

 

 



 

 

 

ʢʘʥʜʠʜʘʪ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʫʨʩʘ ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʄʝʜʠʮʠʥʩʢʦʛʦ 
ʀʥʩʪʠʪʫʪʘ ʇʝʪʨɻʋ, ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʩʪʫʜʝʥʪʢʘ III ʢʫʨʩʘ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʣʝʯʝʙʥʦʝ ʜʝʣʦè ʄʝʜʠʮʠʥʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ 
ʇʝʪʨɻʋ, ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ɹʦʦʧʫʙʯʡʸ:  ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʨʦʜʘ Bacillus  ʚ ʩʦʩʪʘʚʝ ʥʝʢʨʦʙʠʦʤʘ 

Sus scrofa domesticus L., ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʣʦʞʝʥʠʷ ʪʢʘʥʝʡ ʨʘʟʣʠʯʥʦʛʦ ʛʝʥʝʟʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ 
ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʧʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ, ʦʙʠʣʠʶ ʠ ʨʘʟʥʦʦʙʨʘʟʠʶ ʜʦʤʠʥʘʥʪʥʳʭ, ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ ʠ 
ʤʠʥʦʨʥʳʭ ʚʠʜʦʚ ʙʘʮʠʣʣ, ʦʙʥʘʨʫʞʝʥʥʳʭ ʥʘ ʬʨʘʛʤʝʥʪʘʭ ʪʨʫʧʘ ʠ ʣʦʞʘ. ɺʳʩʢʘʟʘʥʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 
ʧʝʨʩʧʝʢʪʠʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ ʨʦʜʘ  Bacillus ʚ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 
ʜʘʚʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʤʝʨʪʠ ʚ ʧʦʟʜʥʝʤ ʧʦʩʪʤʦʨʪʘʣʴʥʦʤ ʧʝʨʠʦʜʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ 
ʫʚʝʣʠʯʝʥʠʠ ʩʨʦʢʘ ʨʘʟʣʦʞʝʥʠʷ ʪʨʫʧʘ ʤʝʥʷʝʪʩʷ ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʙʘʮʠʣʣ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʯʠʩʣʝʥʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: Bacillus, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, ʥʝʢʨʦʙʠʦʤ, ʪʨʫʧ, ʜʘʚʥʦʩʪʴ ʥʘʩʪʫʧʣʝʥʠʷ 
ʩʤʝʨʪʠ, ʩʫʜʝʙʥʘʷ ʵʢʩʧʝʨʪʠʟʘ. 

 
SPECIFICS OF BACILLARY COMPLEX IN CORPSE MICROBIOME 

 
Sidorova N. A. 

Tichomirova E. I. 
Abstract: The characteristics of some species of Bacillus genus as part of Sus scrofa domesticus L. 

necrobiome, used as a model for studying the biological characteristics of tissue decomposition of various 
origins are introduced. According to the results of model experiments data were obtained on the distribution, 
abundance and diversity of the dominant, subdominant and minor species of bacilli found on corpse fragments 
and its bed. The long-term use of indicator species of Bacillus genus in forensics to determine the time of 
death in the late postmortem period is suggested. In particular, it was found that increasing the period of 
decomposition leads to change in diversity of bacilli and to increasing of the number of individual species. 

Key words: Bacillus, species diversity, necrobiome, corpse, the time of death, forensic examination. 

 
ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʩʨʦʢʘ ʜʘʚʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʤʝʨʪʠ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʠʤʝʝʪ ʤʠʢʨʦʙʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ, ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʣʦʞʥʳʭ ʧʨʦʮʝʩʩʘʭ ʨʘʟʣʦʞʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʡ 
ʤʘʪʝʨʠʠ. ʄʠʢʨʦʙʠʦʤ ʪʨʫʧʘ ʵʪʦ ʛʝʪʝʨʦʛʝʥʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʝʮʠʬʠʯʥʘʷ ʚ ʨʘʟʥʳʭ ʧʦ 
ʤʘʩʰʪʘʙʘʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʭ: ʥʘ ʢʦʞʝ, ʚ ʨʦʪʦʚʦʡ ʧʦʣʦʩʪʠ, ʞʝʣʫʜʢʝ, ʢʠʰʝʯʥʠʢʝ, ʚ ʟʦʥʝ 
ʣʦʞʘ ʪʨʫʧʘ ʠ ʪ. ʜ. [1, ʩ. 327]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʢʚʘʥʪʠʪʘʪʠʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 
ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʠʢʨʦʙʠʦʤʘ ʪʨʫʧʘ, ʠʟʫʯʝʥʦ  ʚʣʠʷʥʠʝ ʨʷʜʘ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 



 

 

 

ʥʘ ʧʨʦʮʝʩʩʳ ʤʠʢʨʦʙʥʦʛʦ ʨʘʟʣʦʞʝʥʠʷ [2, ʩ. 132]. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ  ʤʝʪʘʛʝʥʦʤʥʦʛʦ 
ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʘ ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʩʫʢʮʝʩʩʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟʣʦʞʝʥʠʷ ʪʨʫʧʘ [3, ʩ. 9]. 
ɺʠʜʳ ʨʦʜʘ Bacillus, ʩʦʚʤʝʩʪʥʦ ʩ Pseudomonas ʠ ʩʫʣʴʬʘʪʨʝʜʫʮʠʨʫʶʱʠʤʠ ʙʘʢʪʝʨʠʷʤʠ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʧʨʠʟʥʘʥʳ ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤʠ ʠ ʠʛʨʘʶʱʠʤʠ 
ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʨʘʩʱʝʧʣʝʥʠʠ ʙʝʣʢʦʚ ʪʨʫʧʘ;  ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʣʦʞʝʥʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʮʝʣʝʡ ʢʨʠʤʠʥʘʣʠʩʪʠʢʠ [3, ʩ 12].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʩʯʠʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ 
ʩʦʩʪʘʚʘ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʦʜʘ Bacillus  ʚ ʥʝʢʨʦʙʠʦʤʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʷʚʣʝʥʠʝʤ 
ʜʦʤʠʥʘʥʪʥʳʭ, ʩʫʙʜʦʤʠʥʘʥʪʥʳʭ ʠ ʤʠʥʦʨʥʳʭ ʚʠʜʦʚ ʚ ʜʠʥʘʤʠʢʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʣʦʞʝʥʠʷ 
ʪʢʘʥʝʡ ʨʘʟʥʦʛʦ ʛʝʥʝʟʘ. ɺ ʧʨʦʛʨʘʤʤʫ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʚʭʦʜʠʣʘ 
ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠʥʜʠʢʘʪʦʨʥʳʭ ʚʠʜʦʚ ʨʦʜʘ Bacillus ʚ 
ʩʦʩʪʘʚʝ ʥʝʢʨʦʙʠʦʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʨʦʢʘ ʜʘʚʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʤʝʨʪʠ. ʀʟʫʯʝʥʠʝ 
ʩʧʝʮʠʬʠʢʠ ʙʘʮʠʣʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ ʢʫʨʩʘ ʩʫʜʝʙʥʦʡ ʤʝʜʠʮʠʥʳ ʠ 
ʤʠʢʨʦʙʠʦʣʦʛʠʠ ʄʝʜʠʮʠʥʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʇʝʪʨɻʋ ʚ ʧʝʨʠʦʜ ʩ 2015 ʧʦ 2016 ʛʦʜ. ɺ ʢʘʯʝʩʪʚʝ 
ʤʦʜʝʣʠ ʨʘʟʣʦʞʝʥʠʷ ʪʨʫʧʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʠʥʴʠ (Sus scrofa f. domestica L., 1758) 
ʤʘʩʩʦʡ 50-70 ʢʛ. ʇʦʩʣʝ ʪʫʧʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʫʤʝʨʱʚʣʝʥʠʷ ʞʠʚʦʪʥʳʭ ʧʦʤʝʱʘʣʠ ʚ 
ʠʩʩʣʝʜʫʝʤʳʝ ʙʠʦʪʦʧʳ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʧʠʩʘʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʪʨʫʧʦʚ: ʮʚʝʪʘ ʢʦʞʥʳʭ 
ʧʦʢʨʦʚʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʥʘʣʠʯʠʝ ʧʦʚʨʝʞʜʝʥʠʡ, ʭʘʨʘʢʪʝʨʘ ʪʨʫʧʥʳʭ ʧʷʪʝʥ, ʩʧʝʮʠʬʠʢʠ 
ʦʢʦʯʝʥʝʥʠʷ. ʄʦʜʝʣʴʥʳʝ ʦʙʲʝʢʪʳ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʩʝʨʦ-ʨʦʟʦʚʳʤ ʦʪʪʝʥʢʦʤ ʢʦʞʠ, 
ʭʦʣʦʜʥʳʝ ʥʘ ʦʱʫʧʴ ʙʝʟ ʧʦʚʨʝʞʜʝʥʠʡ, ʪʨʫʧʥʳʝ ʧʷʪʥʘ ʩʠʥʶʰʥʦ-ʙʘʛʨʦʚʦʛʦ ʮʚʝʪʘ, 
ʨʘʟʣʠʪʳʝ, ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʥʠʞʥʠʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʝʣʘ ʠ ʢʦʥʝʯʥʦʩʪʝʡ, ʪʨʫʧʥʦʝ 
ʦʢʦʯʝʥʝʥʠʝ ʨʘʚʥʦʤʝʨʥʦ ʨʝʟʢʦ ʚʳʨʘʞʝʥʦ ʚʦ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʛʨʫʧʧʘʭ ʤʳʰʮ. ʆʧʳʪʳ ʧʦ 
ʨʘʟʣʦʞʝʥʠʶ ʪʨʫʧʦʚ ʟʘʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 
ʧʣʦʱʘʜʢʘʭ ʚ ʧʝʨʠʦʜ ʩ 03. 06. 2015 ʧʦ 05. 10. 2015 ʚ ʣʝʩʥʳʭ (ʝʣʴʥʠʢʝ-ʯʝʨʥʠʯʥʦʤ) ʠ 
ʦʪʢʨʳʪʳʭ (ʣʝʩʥʳʝ ʣʫʛʘ) ʙʠʦʮʝʥʦʟʘʭ ʶʞʥʦʡ ʂʘʨʝʣʠʠ. ɺ ʢʘʞʜʦʤ ʩʣʫʯʘʝ ʪʨʫʧʳ ʧʦʤʝʱʘʣʠ 
ʚ ʞʝʣʝʟʥʳʝ ʢʣʝʪʢʠ ʨʘʟʤʝʨʦʤ 100Ĭ70Ĭ65 ʩʤ ʩ ʚʝʣʠʯʠʥʦʡ ʷʯʝʠ 15 ʩʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ 
ʢʣʝʪʢʠ ʬʠʢʩʠʨʦʚʘʣʠ ʢʦʣʴʷʤʠ, ʚʙʠʪʳʤʠ ʚ ʟʝʤʣʶ ʥʘ ʛʣʫʙʠʥʫ 50 ʩʤ.  

ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʦʙʨʘʟʮʳ ʣʦʞʘ ʪʨʫʧʘ 
ʠ ʬʨʘʛʤʝʥʪʳ ʦʨʛʘʥʦʚ ʠ ʪʢʘʥʝʡ, ʢʦʪʦʨʳʝ ʦʪʙʠʨʘʣʠ, ʢʘʢ ʠʟ ʛʣʫʙʠʥʥʳʭ ʩʣʦʸʚ, ʪʘʢ ʠ ʠʟ 
ʧʦʚʝʨʭʥʦʩʪʥʳʭ (ʜʦ 10-15 ʩʤ) ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʤʠʢʨʦʙʥʦʡ 
ʢʦʥʪʘʤʠʥʘʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʠʜʳ ʨʦʜʘ Bacillus, 
ʚʳʜʝʣʝʥʥʳʝ ʚ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ ʠʟ ʥʝʢʨʦʙʠʦʤʘ Sus scrofa f. domestica L. ʈʦʜ Bacillus 

ʥʘʩʯʠʪʳʚʘʝʪ ʜʦ 48 ʚʠʜʦʚ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʢʦʪʦʨʳʭ - ʩʪʨʦʛʠʝ ʘʵʨʦʙʳ, ʜʨʫʛʠʝ ï 
ʬʘʢʫʣʴʪʘʪʠʚʥʳʝ ʘʥʘʵʨʦʙʳ [4, ʩ. 48]. ɹʘʮʠʣʣʳ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʘʤʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤ, ʠʤʝʶʪ ʧʘʣʦʯʢʦʚʠʜʥʳʝ ʧʨʷʤʳʝ ʢʣʝʪʢʠ ʨʘʟʤʝʨʦʤ 0,3-2,2 ³ 1,2-7,0 ʤʢʤ 
ʩ ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʠʣʠ ʦʙʨʫʙʣʝʥʥʳʤʠ ʢʦʥʮʘʤʠ. ʆʙʳʯʥʦ ʧʦʜʚʠʞʥʳʝ, ʯʘʩʪʦ ʩʦʝʜʠʥʝʥʳ ʚ 
ʮʝʧʦʯʢʠ, ʦʙʨʘʟʫʶʪ ʪʝʨʤʦʫʩʪʦʡʯʠʚʳʝ ʵʥʜʦʩʧʦʨʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʠʧʠʢʦʣʠʥʦʚʦʡ 
ʢʠʩʣʦʪʳ ʜʦ 5 ï 20% ʦʪ ʩʫʭʦʛʦ ʚʝʩʘ ʢʣʝʪʢʠ.  ʍʝʤʦʛʝʪʝʨʦʪʨʦʬʳ, ʠʤʝʶʪ ʜʳʭʘʪʝʣʴʥʳʡ 
ʤʝʪʘʙʦʣʠʟʤ ʠʣʠ ʜʳʭʘʪʝʣʴʥʳʡ ʠ ʙʨʦʜʠʣʴʥʳʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʉʦʜʝʨʞʘʥʠʝ ɻ+ʎ ʚ ɼʅʂ 
ʩʦʩʪʘʚʣʷʝʪ 32-62 ʤʦʣ% [5, ʩ. 364].  

ɼʣʷ ʠʟʦʣʠʨʦʚʘʥʠʷ ʙʘʮʠʣʣ ʠʟ ʤʠʢʨʦʙʥʦʡ ʘʩʩʦʮʠʘʮʠʠ ʧʨʠʤʝʥʷʣʠʩʴ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʨʝʜʳ ʂʣʘʨʢʘ, ʍʴʶ-ʃʝʡʬʩʦʥʘ, ʘ ʪʘʢʞʝ ɾʉɸ 
(ʞʝʣʪʦʯʥʦ-ʩʦʣʝʚʦʡ ʘʛʘʨ) [6, ʩ. 36], ɻʄʉ (ʛʣʶʢʦʟʦ-ʤʠʥʠʤʘʣʴʥʘʷ ʩʨʝʜʘ ʩ 7%-ʥʳʤ NaCl) ʠ 



 

 

 

ʉʇɸ (ʩʦʣʝʚʦʡ ʧʦʣʠʤʠʢʩʠʥʦʚʳʡ ʘʛʘʨ ʩ 2-3-5-ʪʨʠʬʝʥʠʣʪʝʪʨʘʟʦʣʠʡ ʭʣʦʨʠʜʦʤ ʊʊʍ) [7, ʩ. 
117]. ʉ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʙʘʢʪʝʨʠʦʩʢʦʧʠʯʝʩʢʦʛʦ ʠ ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚʳʨʘʱʠʚʘʣʠʩʴ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37 ̄ʉ ʚ ʪʝʯʝʥʠʠ 18-24 
ʯʘʩʦʚ. ɼʣʷ ʠʟʫʯʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʮʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʠʢʨʦʙʥʳʭ 
ʢʣʝʪʦʢ ʛʦʪʦʚʠʣʠ ʧʨʝʧʘʨʘʪʳ ʧʦ ɻʨʘʤʫ ʠ ʇʝʰʢʦʚʫ ʩ ʜʘʣʴʥʝʡʰʝʡ ʤʠʢʨʦʩʢʦʧʠʝʡ. ʉ 

ʧʦʤʦʱʴʶ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʦʙʲʝʢʪʠʚʘ ʤʠʢʨʦʩʢʦʧʘ çMoticè ʧʨʠ 90³ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʚʦʜʠʣʠ 
ʧʝʨʚʠʯʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ (ʣʘʪ. identitas ï ʦʪʦʞʜʝʩʪʚʣʝʥʠʝ) ʠʩʩʣʝʜʫʝʤʳʭ ʚʠʜʦʚ 

ʙʘʮʠʣʣ. ʉ ʧʦʤʦʱʴʶ ʧʨʝʧʘʨʘʪʘ çʚʠʩʷʯʘʷè ʢʘʧʣʷ ʧʨʠ 40³ ʫʚʝʣʠʯʝʥʠʠ ʤʠʢʨʦʩʢʦʧʘ 
ʦʮʝʥʠʚʘʣʠ ʧʦʜʚʠʞʥʦʩʪʴ ʢʣʝʪʦʢ.  

ɺ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʚʠʜʦʚ ʨʦʜʘ Bacillus ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʣʠʯʠʝ 
ʬʦʩʬʦʣʠʧʘʟ, ʛʝʤʠʥʦʚʳʭ ʢʘʪʘʣʘʟ, ʛʠʜʨʦʣʘʟ, ʧʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʠ ʛʝʤʦʣʠʪʠʯʝʩʢʫʶ 
ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʃʝʮʠʪʦʚʠʪʠʣʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʙʘʮʠʣʣ ʫʯʠʪʳʚʘʣʠ ʥʘ ɾʉɸ 
ʧʦ ʬʝʥʦʤʝʥʫ ʦʧʘʣʝʩʮʝʥʮʠʠ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʳ ʚʦʢʨʫʛ ʢʦʣʦʥʠʡ Bacillus cereus, 
ʚʦʟʥʠʢʘʶʱʝʤʫ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʦʩʬʦʣʠʧʘʟʳ ʜʘʥʥʦʛʦ ʚʠʜʘ ʙʘʮʠʣʣ. ʌʦʩʬʦʣʠʧʘʟʘ 
ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʘʩʱʝʧʣʝʥʠʝ ʣʝʮʠʪʠʥʘ ʷʠʯʥʦʛʦ ʞʝʣʪʢʘ ʜʦ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʬʦʩʬʦʭʦʣʠʥʘ 
ʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʦʤ Bacillus cereus  [8, ʩ. 6]. ʅʘʣʠʯʠʝ 
ʛʝʤʠʥʦʚʳʭ ʢʘʪʘʣʘʟ ʫʯʠʪʳʚʘʣʠ ʚ ʨʝʘʢʮʠʠ ʩ 3%-ʥʳʤ ʨʘʩʪʚʦʨʦʤ ʅ2ʆ2 ʧʦ ʬʝʥʦʤʝʥʫ 
ʛʘʟʦʦʙʨʘʟʦʚʘʥʠʷ. ʉʧʦʩʦʙʥʦʩʪʴ ʛʠʜʨʦʣʠʟʦʚʘʪʴ ʢʨʘʭʤʘʣ ʦʮʝʥʠʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʦʙʨʘʙʦʪʢʠ 
ʘʛʘʨʦʚʦʡ ʧʣʘʩʪʠʥʢʠ ʨʘʩʪʚʦʨʦʤ ʃʶʛʦʣʷ. ʈʝʘʢʮʠʷ ʩʯʠʪʘʣʘʩʴ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʝʩʣʠ ʩʨʝʜʘ, 
ʩʦʜʝʨʞʘʱʘʷ ʢʨʘʭʤʘʣ ʦʢʨʘʰʠʚʘʣʘʩʴ ʚ ʩʠʥʠʡ ʮʚʝʪ, ʘ ʟʦʥʘ ʛʠʜʨʦʣʠʟʘ ʦʩʪʘʚʘʣʘʩʴ  
ʙʝʩʮʚʝʪʥʦʡ [9, ʩ. 75]. ʅʘ ʩʨʝʜʝ ʍʴʶ-ʃʝʡʬʩʦʥʘ ʦʮʝʥʠʚʘʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʙʘʮʠʣʣ ʦʢʠʩʣʷʪʴ 
ʛʣʶʢʦʟʫ ʜʦ ʛʣʶʢʦʥʦʚʦʡ ʢʠʩʣʦʪʳ ʚ ʘʵʨʦʙʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʚʘ 
ʧʨʦʙʠʨʦʯʥʳʭ ʚʘʨʠʘʥʪʘ ʩʨʝʜʳ: 1 ʚʘʨʠʘʥʪ ʩʦʜʝʨʞʘʣ ʩʣʦʡ ʩʪʝʨʠʣʴʥʦʛʦ ʚʘʟʝʣʠʥʦʚʦʛʦ 
ʤʘʩʣʘ çʘʥʘʵʨʦʙʥʘʷ ʧʨʦʙʠʨʢʘè, 2 ʚʘʨʠʘʥʪ ï ʥʝ ʩʦʜʝʨʞʘʣ ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ çʘʵʨʦʙʥʘʷ 
ʧʨʦʙʠʨʢʘè. ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʥʘʙʣʶʜʘʣʠ ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ ʩʨʝʜʳ  ʚʦ 2-ʤ 
ʚʘʨʠʘʥʪʝ [10, ʩ. 53]. ʇʨʦʪʝʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ ʄʇɹ (ʤʷʩʦ-

ʧʝʧʪʦʥʥʦʛʦ ʙʫʣʴʦʥʘ) ʧʦ ʥʘʢʦʧʣʝʥʠʶ ʚ ʩʨʝʜʝ H2S  ʠ C8H7N - ʧʨʦʜʫʢʪʦʚ ʘʤʤʦʥʠʬʠʢʘʮʠʠ 
ʙʝʣʢʦʚ. ɻʝʤʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʮʝʥʠʚʘʣʠ ʥʘ 5%-ʥʦʤ ʢʨʦʚʷʥʦʤ 
ʘʛʘʨʝ (ʂɸ) ʧʦ ʬʝʥʦʤʝʥʫ ʛʝʤʦʣʠʟʘ, ʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʣʠ ʯʝʨʝʟ 24 ʯ ʚʦʢʨʫʛ ʢʦʣʦʥʠʡ 
ʙʘʮʠʣʣ, ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʩʠʥʪʝʟʫ ʛʝʤʦʣʠʟʠʥʘ. 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʮʠʣʣ ʚ ʩʦʩʪʘʚʝ ʤʠʢʨʦʬʣʦʨʳ ʪʨʫʧʘ ʫʯʠʪʳʚʘʣʠ ʥʘ ʙʘʢʪʝʨʠʘʣʴʥʳʭ 
ʬʠʣʴʪʨʘʭ ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʢʨʘʩʢʠ ʠ ʨʘʩʩʯʠʪʳʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʘ ʢʣʝʪʦʢ (N) 
ʠʣʠ ʢʦʣʦʥʠʡ ʦʙʨʘʟʫʶʱʠʭ ʝʜʠʥʠʮ (ʂʆɽ) ʧʦ ʬʦʨʤʫʣʝ:  

N/ʂʆɽ = ʘ ³ 10n , ʛʜʝ     V 
ʘ ï ʢʦʣʠʯʝʩʪʚʦ ʢʦʣʦʥʠʡ, 
n ï ʩʪʝʧʝʥʴ ʨʘʟʚʝʜʝʥʠʷ ʤʠʢʨʦʙʥʦʡ ʩʫʩʧʝʥʟʠʠ, 
V ï ʧʦʩʝʚʥʘʷ ʜʦʟʘ (0,1 ʤʣ). 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʸʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʪʝʩʪʠʨʦʚʘʥʦ ʧʷʪʴ ʦʙʨʘʟʮʦʚ, 

ʦʪʦʙʨʘʥʥʳʭ ʩ ʪʨʫʧʦʚ Sus scrofa domesticus L. ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʬʨʘʛʤʝʥʪʘʤʠ ʢʦʞʠ, 
ʰʝʨʩʪʠ, ʢʦʩʪʝʡ, ʢʦʧʳʪ ʞʠʚʦʪʥʳʭ, ʘ ʪʘʢʞʝ ʧʨʦʙʘʤʠ ʧʦʯʚʳ ʠʣʠ ʣʦʞʘ. ɺ ʯʠʩʪʫʶ ʢʫʣʴʪʫʨʫ 
ʚʳʜʝʣʝʥʦ, ʦʧʠʩʘʥʦ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 6 ʚʠʜʦʚ ʨʦʜʘ ɺʘcillus, ʢʦʪʦʨʳʝ ʦʪʣʠʯʘʣʠʩʴ 
ʦʜʠʥʘʢʦʚʳʤʠ ʤʦʨʬʦʪʠʧʘʤʠ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤʠ  ʠ 
ʙʠʦʭʠʤʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ (ʪʘʙʣ. 1, ʪʘʙʣ. 2).  



 

 

 

ʋʙʚʤʡʯʙ 1 
ʈʩʡʠʦʙʣʡ ʦʞʣʧʫʧʩʴʮ ʛʡʝʧʛ ʩʧʝʙ ɻacillus, ʛ ʪʧʪʫʙʛʞ ʦʞʣʩʧʚʡʧʥʙ Sus scrofa 

domesticus L. 
ɺʠʜ ʄʦʨʬʦʪʠʧ ɺʠʜ 

ʢʦʣʦʥʠʡ ʥʘ 
ʄʇɸ 

ʋʩʣʦʚʠʷ 
ʨʦʩʪʘ 

ʇʦʜʚʠʞʥʦʩʪʴ ʌʦʨʤʘ 
ʩʧʦʨ 

B.cellulosae 
hydrogtnicus 

ɻʨ (+) 
ʧʘʣʦʯʢʠ 

ʉʝʨʦ-ʛʦʣʫʙʳʝ, 
ʩʫʭʠʝ ʩ 
ʥʝʨʦʚʥʳʤʠ 
ʢʨʘʷʤʠ 

ɸʵʨʦʙʥʳʝ/ 
ʌʘʢʫʣʴʪʘʪʠʚʥʦ 
ʘʥʘʵʨʦʙʥʳʝ 

 
+ 

ɺ ʚʠʜʝ 
ʵʣʣʠʧʩʘ 

B.c. methanicus ɻʨ (+) 
ʧʘʣʦʯʢʠ 

ʉʝʨʳʝ, ʩʫʭʠʝ ʩ 
ʥʝʨʦʚʥʳʤʠ 
ʢʨʘʷʤʠ 

ɸʵʨʦʙʥʳʝ/ 
ʌʘʢʫʣʴʪʘʪʠʚʥʦ 
ʘʥʘʵʨʦʙʥʳʝ 

+ ɺ ʚʠʜʝ 
ʵʣʣʠʧʩʘ 

B. cereus ɻʨ (+) 
ʧʘʣʦʯʢʠ 

ʉʝʨʳʝ, 
ʧʣʝʥʯʘʪʳʝ, 
ʢʨʘʡ ʥʝʨʦʚʥʳʡ 

ɸʵʨʦʙʥʳʝ/ 
ʌʘʢʫʣʴʪʘʪʠʚʥʦ 
ʘʥʘʵʨʦʙʥʳʝ 

+ ɺ ʚʠʜʝ 
ʵʣʣʠʧʩʘ 

ɺ. mycoides ɻʨ (+) 
ʧʘʣʦʯʢʠ 

ɹʝʣʦʚʘʪʦ-
ʩʝʨʳʝ, 
ʧʣʝʥʯʘʪʳʝ, ʩ 
ʚʳʨʦʩʪʘʤʠ 

ɸʵʨʦʙʥʳʝ/ 
ʌʘʢʫʣʴʪʘʪʠʚʥʦ 
ʘʥʘʵʨʦʙʥʳʝ 

+ ɺ ʚʠʜʝ 
ʵʣʣʠʧʩʘ 

B. subtilis ɻʨ (+) 
ʧʘʣʦʯʢʠ 

ʉʝʨʳʝ, ʩʫʭʠʝ, 
ʤʦʨʱʠʥʠʩʪʳʝʢʨ
ʘʡ ʚʦʣʥʠʩʪʳʡ 

ɸʵʨʦʙʥʳʝ + ɺ ʚʠʜʝ 
ʵʣʣʠʧʩʘ 

B. punctatum ɻʨ (+) 
ʧʘʣʦʯʢʠ 

ʂʦʞʠʩʪʳʝ, 
ʩʝʨʳʝ, ʢʨʘʷ 
ʥʝʨʦʚʥʳʝ 

ɸʵʨʦʙʥʳʝ + ɺ ʚʠʜʝ 
ʵʣʣʠʧʩʘ 

 
ʋ ʚʩʝʭ ʚʠʜʦʚ ʨʦʜʘ ʦʙʥʘʨʫʞʝʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʙʠʦʩʠʥʪʝʟʫ ʢʘʪʘʣʘʟʳ, ʛʠʜʨʦʣʠʟʫ 

ʢʨʘʭʤʘʣʘ ʠ ʫʩʚʦʝʥʠʶ ʛʣʶʢʦʟʳ. ʃʝʮʠʪʠʥʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʦʙʣʘʜʘʣʦ 16,6% ʚʳʜʝʣʝʥʥʳʭ 
ʠʟʦʣʷʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʠʜʦʤ B. cereus. ʀʟʙʠʨʘʪʝʣʴʥʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʨʦʜʘ ɺacillus 
ʦʪʥʦʩʠʣʠʩʴ ʢ ʫʩʚʦʝʥʠʶ ʤʘʥʥʠʪʘ ʠ ʢ ʩʠʥʪʝʟʫ ʛʝʤʦʣʠʟʠʥʘ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʜʣʷ ʚʩʝʭ 
ʤʦʥʦʢʫʣʴʪʫʨ B. cereus, B. mycoides ʠ  B. subtilis ʚʳʷʚʣʝʥʘ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ʅʘ 
ʂɸ B. cereus ʬʦʨʤʠʨʦʚʘʣʠ ʧʣʦʪʥʳʝ ʚʦʩʢʦʦʙʨʘʟʥʳʝ ʢʦʣʦʥʠʠ, ɺ. mycoides ï ʩʝʨʳʝ, 
ʟʝʨʥʦʚʠʜʥʳʝ, ʘ B. subtilis ï ʥʝʧʨʦʟʨʘʯʥʳʝ, ʤʘʪʦʚʳʝ ʢʦʣʦʥʠʠ. 

ʋʙʚʤʡʯʙ 2 
ɺʡʧʮʡʥʡʰʞʪʣʡʞ ʪʛʧʢʪʫʛʙ ʛʡʝʧʛ ʩʧʝʙ ɻacillus ʛ ʪʧʪʫʙʛʞ ʦʞʣʩʧʚʡʧʥʙ Sus 

scrofa domesticus L. 
ɺʠʜ ʃʝʮʠʪʠʥʘʟʘ ʂʘʪʘʣʘʟʘ ɻʠʜʨʦʣʠʟ 

ʢʨʘʭʤʘʣʘ 
ʄʘʥʥʠʪ ɻʣʶʢʦʟʘ ɻʝʤʦʣʠʟʠʥ 

B.cellulosae 
hydrogtnicus 

- + + -/+ + - 

B.c. methanicus - + + -/+ + - 

B. cereus + + + - + + 

ɺ. mycoides - + + - + + 

B. subtilis - + + + + + 

B. punctatum - + + + + - 



 

 

 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʙʘʮʠʣʣ ʟʘʚʠʩʝʣ ʦʪ ʩʨʦʢʘ ʨʘʟʣʦʞʝʥʠʷ 
ʪʨʫʧʘ, ʤʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʤʠʢʨʦʬʣʦʨʳ, ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʧʦʯʚʳ, ʨʅ ʩʨʝʜʳ (ʪʘʙʣ. 
3). ɺ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʪʢʘʥʠ, ʦʙʠʣʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʥʘʨʘʩʪʘʣʦ ʦʪ 
ʚʥʫʪʨʝʥʥʠʭ ʟʦʥ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. 

 
ʋʙʚʤʡʯʙ 3 

ʍʙʣʫʧʩʴ ʪʩʞʝʴ, ʧʨʩʞʝʞʤʸʷʲʡʞ ʰʡʪʤʞʦʦʧʪʫʵ ʥʡʣʩʧʭʤʧʩʴ ʫʩʬʨʙ ʡ ʤʧʟʙ ʦʙ 
30 ʡ 136 ʪʬʫʣʡ ʩʙʠʤʧʟʞʦʡʸ 

 
ʇʨʠ ʠʟʫʯʝʥʠʠ ʜʠʥʘʤʠʢʠ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʮʠʣʣ ʫʩʪʘʥʦʚʣʝʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ  

B. mycoides  ʠ B. punctatum ʥʘ 30-ʝ ʩʫʪʢʠ ʤʦʜʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʘ Bacillus cellulosae 

hydrogtnicus, Bacillus cellulosae methanicus ʠ Bacillus cereus - ʥʘ 136-ʝ ʩʫʪʢʠ. ɺ ʪʦʞʝ 
ʚʨʝʤʷ Bacillus subtilis ʚʳʜʝʣʷʣʠʩʴ ʧʦʩʪʦʷʥʥʦ, ʦʜʥʘʢʦ ʯʠʩʣʝʥʥʦʩʪʴ ʚʠʜʘ ʩʥʠʟʠʣʘʩʴ ʧʦʯʪʠ 
ʚ 2, 3 ʨʘʟʘ ʢ 136-ʤ ʩʫʪʢʘʤ ʨʘʟʣʦʞʝʥʠʷ ʪʨʫʧʘ Sus scrofa domesticus L. (ʪʘʙʣ. 4). 

 
ʋʙʚʤʡʯʙ 4 

ʃʙʰʞʪʫʛʞʦʦʙʸ ʡ ʣʧʤʡʰʞʪʫʛʞʦʦʙʸ ʝʡʦʙʥʡʣʙ  ʛʡʝʧʛ ʩʧʝʙ ɻacillus ʛ ʪʧʪʫʙʛʞ 
ʦʞʣʩʧʚʡʧʥʙ Sus scrofa domesticus L. 

ʇʨʠʤʝʯʘʥʠʝ: * - ʯʠʩʣʝʥʥʦʩʪʴ (ʂʆɽ/ʤʣ) ʥʘ 30 ʩʫʪʢʠ ʨʘʟʣʦʞʝʥʠʷ, ** - ʯʠʩʣʝʥʥʦʩʪʴ (ʂʆɽ/ʤʣ) 
ʥʘ 136 ʩʫʪʢʠ ʨʘʟʣʦʞʝʥʠʷ 

 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʦʪʥʝʩʪʠ B. subtilis ʢ ʜʦʤʠʥʘʥʪʥʦʤʫ ʚʠʜʫ ʥʘ 30-ʝ 

ʩʫʪʢʠ ʨʘʟʣʦʞʝʥʠʷ ʪʨʫʧʘ ʠ ʢ ʤʠʥʦʨʥʦʤʫ ï ʥʘ 136-ʝ. B. cereus ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʌʘʢʪʦʨ ʩʨʝʜʳ 30 ʩʫʪʢʠ (ʠʶʣʴ) 136 ʩʫʪʢʠ (ʥʦʷʙʨʴ) 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, 

ʉ̄ 

14,7 4,5 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʯʚʳ, 

ʉ̄ 

11,6 3,0 

ʨʅ 5,7 5,9 

ɺʠʜ ʀʩʩʣʝʜʦʚʘʥʥʳʝ ʦʙʨʘʟʮʳ (n = 10) 

ʢʦʞʘ ʰʝʨʩʪʴ ʢʦʩʪʠ ʢʦʧʳʪʘ ʣʦʞʝ ʪʨʫʧʘ 

B. cellulosae 
hydrogtnicus  

0* 

3,2Ñ0,4** 

0 
2,4Ñ0,3 

0 0 
2,1Ñ0,3 

0 

B. cellulosae 
methanicus  

0 
2,1Ñ0,7 

0 
3,3Ñ0,4 

0 
4,3Ñ0,5 

0 
1,1Ñ0,2 

0 

B. cereus 0 
46,4Ñ2,7 

0 
12,1Ñ0,9 

0 
23,8Ñ1,3 

0 
12,6Ñ0,7 

0 
21,5Ñ1,3 

B. mycoides 0 8,7Ñ1,1 
0 

5,9Ñ0,6 
0 

7,7Ñ0,9 
0 

0 

B. punctatum 0 11,3Ñ1,4 
0 

9,7Ñ1,1 
0 

6,2Ñ0,9 
0 

14,8Ñ1,2 
0 

B. subtilis 28,9Ñ1,6 
1,9Ñ0,2 

14,1Ñ0,8 
2,7Ñ0,3 

20,2Ñ1,1 
3,9Ñ0,4 

18,5Ñ1,3 
4,2Ñ0,4 

8,9Ñ1,1 
3,8Ñ0,4 



 

 

 

ʜʦʤʠʥʘʥʪʥʳʤ ʚʠʜʦʤ ʙʘʮʠʣʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʥʘ 136-ʝ ʩʫʪʢʠ ʙʠʦʜʝʛʨʘʜʘʮʠʠ ʪʨʫʧʥʳʭ 
ʪʢʘʥʝʡ. B. mycoides ʠ B. punctatum ʷʚʣʷʶʪʩʷ ʩʫʙʜʦʤʠʥʘʥʪʥʳʤʠ ʚʠʜʘʤʠ, ʘ B. cellulosae 
hydrogtnicus ʠ B. cellulosae methanicus ʦʪʥʦʩʷʪʩʷ ʢ ʤʠʥʦʨʥʳʤ ʚʠʜʘʤ. ʇʦ ʠʪʦʛʘʤ 
ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʦʛʠʯʥʦ ʚʳʜʚʠʥʫʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʦʜʘ Bacillus ʚ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʝ ʜʣʷ ʦʙʲʝʢʪʠʚʥʦʛʦ 
ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʚʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʤʝʨʪʠ. ɼʣʷ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʠʪʴ ʠʟʳʩʢʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ, ʧʨʘʢʪʠʯʝʩʢʠʭ 
ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ ʮʝʣʝʥʦʧʨʘʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʠ ʚʳʜʝʣʝʥʠʷ ʠʥʜʠʢʘʪʦʨʥʳʭ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʘʮʠʣʣʷʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʩʪ ʦʙʠʪʘʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ 
ʪʨʫʧʫ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. Janaway R., Percival S., Wilson A., Percival S. Decomposition of Human Remains 

// Microbiology and Aging: Humana Press. -  2009. - ʈ. 313ï334. 
2. Carter D.O., Yellowlees D., Tibbett M. Temperature affects microbial decomposition 

of cadavers (Rattus rattus) in contrasting soils // Applied Soil Ecology 40:1. ï 2008. ï ʈ.129ï
137. 

3. Pechal J., Crippen T., Benbow M.E., Tarone A., Dowd S., et al.. The potential use 
of bacterial community succession in forensics as described by high throughput metagenomic 

sequencing // International Journal of Legal Medicine. - 2013. ï ʈ.1ï13. 
4. ʂʘʥʜʳʙʠʥ ʅ. ɺ., ʇʘʪʳʢʘ ʊ. ʀ., ɽʨʤʦʣʦʚʘ ɺ. ʇ., ʇʘʪʳʢʘ ɺ. ʌ. 

ʄʠʢʨʦʙʠʦʢʦʥʪʨʦʣʴ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʢʦʤʳʭ ʠ ʝʛʦ ʜʦʤʠʥʘʥʪʘ Bacillus thuringiensis. ï ʉʇʙ., 

ʇʫʰʢʠʥ: ʀʥʥʦʚʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʟʘʱʠʪʳ ʨʘʩʪʝʥʠʡ, - 2009. ï 245 ʩ. 
5. ʆʧʨʝʜʝʣʠʪʝʣʴ ʙʘʢʪʝʨʠʡ ɹʝʨʜʞʠ: ʚ 2-ʭ ʪʦʤʘʭ / ʇʦʜ ʨʝʜ. ɼʞ. ʍʦʫʣʪʘ, ʅ. ʂʨʠʛʘ, 

ʇ. ʉʤʠʪʘ ʠ ʜʨ. ï ʄ.: ʄʠʨ. 1997. ï ʊ.1. - 432 ʩ., ʊ. 2. ï 400 ʩ. 
6. ʇʠʚʦʚʘʨʦʚ ʖ. ʇ. ʇʠʱʝʚʳʝ ʦʪʨʘʚʣʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ Bacillus cereus ʠ ʠʭ 

ʜʠʘʛʥʦʩʪʠʢʘ: ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ˉ 06-5476 ʦʪ 22.10.70. ï ʄ.: ʅʘʫʢʘ, - 1970. ï 36 ʩ.  
7. ʄʝʞʠʜʦʚ ʄ. ʄ. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʠʪʘʪʝʣʴʥʳʤ ʩʨʝʜʘʤ. ï 

ʄ.: ʄʝʜʠʮʠʥʘ, - 2003. ï 202 ʩ. 
8. ʉʫʣʪʘʥʦʚ ɿ. ɿ., ʂʫʣʘʢʦʚʘ ʃ. ʉ. ʇʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Bacillus 

cereus / ʇʘʪʝʥʪ ˉ 2201965. ï 1965. ï 6 ʩ. 
9. ʉʫʣʪʘʥʦʚ ɿ. ɿ., ʂʫʣʘʢʦʚʘ ʃ. ʉ., ʇʝʨʝʧʝʣʠʮʘ ʃ. ɻ., ɸʙʜʫʣʛʘʥʠʝʚʘ ʉ. ʂ.; ʨʝʜ. ʄ. 

ɺ. ʀʚʘʥʦʚ. ʉʝʣʝʢʪʠʚʥʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ Bacillus cereus // 

ʄʠʢʨʦʙʠʦʣʦʛʠʷ . ï 2004. - ̄  4. ï ʉ. 74-76.  
10. ɹʳʢʦʚ ɸ. ʉ., ɺʦʨʦʙʴʸʚ ɸ. ɸ., ʂʨʠʚʦʰʝʠʥ ʖ. ʉ. ʆʩʥʦʚʳ ʤʠʢʨʦʙʠʦʣʦʛʠʠ, 

ʚʠʨʫʩʦʣʦʛʠʠ ʠ ʠʤʤʫʥʦʣʦʛʠʠ. ï ʄ.: ACADEMIA, - 2001. ï 85 ʩ.  
 

 



 

 

 

 



 

 

 

ʈʦʩʩʠʷ, ʂʫʨʩʢ, ʖʛʦ-ʟʘʧʘʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʂʦʩʤʠʯʝʩʢʦʛʦ 

ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ ʠ ʩʠʩʪʝʤ ʩʚʷʟʠ 

 
ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ  ʜʠʘʛʥʦʩʪʠʢʘ  ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʚ ʣʝʯʝʙʥʦ-
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SYSTEM DIAGNOSTICS OF ORGANISM CONDITION ON THE SPECTRAL CHARACTERISTICS OF 
BIOMEDICAL SIGNAL 

Kalugina, N. M. 
Abstract: the article deals with diagnosis of the human body in the medical-diagnostic process on the 

basis of chronometric characteristics of biomedical signals, the resulting spectral Fourier analysis. The 
algorithm of management as examined through the application of therapeutic feedback, risk assessment, 
therapeutic interventions and behavior a mathematical model of the temporal trend, taking into account the 
different situations in the "past" and possible developments in the future. Shown to increase the accuracy of 
approximating polynomials in the case. It is proposed in automated decision support systems for diagnostic 
decisions to use the module "fantasy" of a possible development of the situation.  

Key words: artificial intelligence, systems of decision support, diagnostics, biomedical signals, the 
spectrum of  the reference points. 

 
ʈʘʟʚʠʪʠʝ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʚʥʝʜʨʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʦ 



 

 

 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 
(ʉʇʇɼʈ), ʬʦʨʤʠʨʫʶʱʠʭ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʨʘʝʢʪʦʨʠʡ 
ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ [1-5]. 

ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʪʝʣʝʥʘʙʣʶʜʝʥʠʷ ʠ ʪʝʣʝʨʝʛʠʩʪʨʘʮʠʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʦʙʩʣʝʜʫʝʤʦʛʦ ʯʝʣʦʚʝʢʘ (ʩʠʛʥʘʣʦʚ ʕʂɻ, ʕʕɻ, ʌʇɻ, ʮʠʬʨʦʚʳʭ 
ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʪ.ʧ.) ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʪʝʣʝʤʝʜʠʮʠʥʳ [6] ʧʦʟʚʦʣʷʝʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʱʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʨʘʥʥʝʡ 
ʜʠʘʛʥʦʩʪʠʢʠ  ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʨʝʩʫʨʩʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ʉʦʩʪʦʷʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ  ʩʠʩʪʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʭʦʜʝ 
ʥʦʨʤʘʣʴʥʦʛʦ ʠ-ʠʣʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʡ  [7] ʦʪʨʘʞʘʶʪʩʷ ʧʦʚʝʜʝʥʠʝʤ ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ 
ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʠʦʤʝʜʠʮʠʥʩʢʠʤʠ ʩʠʛʥʘʣʘʤʠ [8]. 

ʅʘ ʦʩʥʦʚʝ ʉʇʇɼʈ ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʝʜʣʘʛʘʝʪʩʷ  ʨʝʘʣʠʟʦʚʳʚʘʪʴ 
ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʚʪʦʨʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ [9, 10] 
ʠʟʦʙʨʘʞʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʉʡʪ. 1.  ʁʦʭʧʩʥʙʯʡʧʦʦʧ-ʙʦʙʤʡʫʡʰʞʪʣʙʸ ʪʡʪʫʞʥʙ ʝʡʙʜʦʧʪʫʡʣʡ ʡ ʬʨʩʙʛʤʞʦʡʸ 
ʪʧʪʫʧʸʦʡʞʥ ʧʩʜʙʦʡʠʥʙ ʪ ʫʞʩʙʨʞʛʫʡʰʞʪʣʧʢ ʧʚʩʙʫʦʧʢ ʪʛʸʠʵʷ. 

ʅʘʙʣʶʜʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʦʧʠʩʳʚʘʶʪʩʷ 

ʤʥʦʞʝʩʪʚʦʤ ʢʦʨʪʝʞʝʡ 4%ȟ 3ȟ$ 3ȟ3ᶻ ʐȟ2ÉÓË3ᵼ3ᶻ  (ʛʜʝ 3 - ʩʦʩʪʦʷʥʠʝ 

ʩʠʩʪʝʤʳ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t; $ 3ȟ3ᶻ ʐ ï ʫʧʨʘʚʣʷʶʱʘʷ (ʪʝʨʘʧʝʚʪʠʯʝʩʢʘʷ) 

ʧʨʦʮʝʜʫʨʘ, ʧʝʨʝʚʦʜʷʱʘʷ ʪʝʢʫʱʝʝ 3 ʚ ʪʨʝʙʫʝʤʦʝ 3ᶻ  ʟʘ ʚʨʝʤʷ t, 2ÉÓË3ᵼ3ᶻ  - 
ʟʥʘʯʝʥʠʝ ʨʠʩʢʘ ʧʝʨʝʭʦʜʘ ʦʙʲʝʢʪʘ ʠʟ 3 ʚ 3ᶻ  (ʦʧʦʟʥʘʚʘʝʤʦʝ ʉʇʇɼʈ) ʧʨʠ  ʚʦʟʜʝʡʩʪʚʠʠ 
$ 3ȟ3ᶻ ʐ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʩʦʚʧʘʜʝʥʠʝ ʩʦʩʪʦʷʥʠʡ 3  ʠ 3ᶻ  ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 



 

 

 

çʫʧʨʘʚʣʷʶʱʝʝ ʙʝʟʜʝʡʩʪʚʠʝè, ʧʨʠʤʝʥʷʝʤʦʝ ʩʠʩʪʝʤʦʡ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩ ʮʝʣʴʶ 
ʦʪʩʣʝʞʠʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʤʝʥʳ ʩʦʩʪʦʷʥʠʡ ʦʨʛʘʥʠʟʤʘ.  

ʊʝʨʘʧʝʚʪʠʯʝʩʢʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʉʇʇɼʈ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʘʣʛʦʨʠʪʤʘ ʠʪʝʨʘʮʠʦʥʥʦʛʦ  ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʪʝʞʝʡ  4%ȟ  ʧʝʨʝʚʦʜʘ ʥʘʯʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʛʘʥʠʟʤʘ ʚ ʞʝʣʘʝʤʦʝ:  
1 - ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʙʠʦʩʠʛʥʘʣ, 
2 -  ʚʳʯʠʩʣʷʶʪʩʷ  ʟʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʛʥʘʣʘ, 
3 - ʉʇʇɼʈ ʩʪʨʦʠʪ ʥʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʨʝʰʘʶʱʠʝ ʧʨʘʚʠʣʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʩ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ (ʩʦʛʣʘʩʥʦ ʧʦʢʘʟʘʪʝʣʷʤ 
ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ ʩʧʝʮʠʬʠʯʥʦʩʪʠ), ʦʧʨʝʜʝʣʷʪʴ 
ʨʘʟʣʠʯʥʳʝ ʩʦʩʪʦʷʥʠʷ; 

4 ï ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʨʝʘʣʠʟʫʝʪʩʷ ʢʦʨʪʝʞ 4%ȟ . ʇʦʩʣʝ ʩʨʘʚʥʝʥʠʷ ʚʦʟʥʠʢʰʝʛʦ 

ʩʦʩʪʦʷʥʠʷ 3ᶻ  ʠ ʞʝʣʘʝʤʦʛʦ ʢʦʥʝʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʩʧʝʮʠʘʣʠʩʪʦʤ ʬʦʨʤʠʨʫʝʪʩʷ 
ʦʧʨʝʜʝʣʝʥʥʦʝ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦ  ʫʩʪʦʡʯʠʚʦʤʫ ʧʨʠʙʣʠʞʝʥʠʶ ʢ ʞʝʣʘʝʤʦʤʫ 
ʬʠʥʘʣʴʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʧʝʢʪʨʘʣʴʥʳʭ, ʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 
ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʦʨʛʘʥʠʟʤʘ ʧʨʝʜʣʘʛʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ  
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʧʘʨʘʤʝʪʨʳ ʙʠʦʩʠʛʥʘʣʦʚ ʚ ʩʣʫʯʘʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʠʭ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ 
ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ [7,10,11]: 

- ʧʨʷʤʳʝ: ʧʘʨʘʤʝʪʨʳ ʯʘʩʪʦʪʥʳʭ ʩʧʝʢʪʨʦʚ (ʘʤʧʣʠʪʫʜʘ, ʬʘʟʘ, ʯʘʩʪʦʪʘ, ʧʦʣʫʯʝʥʥʳʝ 
ʥʘ ʢʨʘʪʥʳʭ ʛʘʨʤʦʥʠʢʘʭ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʘʥʘʣʠʟʦʤ ʌʫʨʴʝ, ʠʣʠ ʥʘ  ʥʝʢʨʘʪʥʳʭ, 
ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʄɻʋɸ-ʘʣʛʦʨʠʪʤʘʤʠ  [12]; 

- ʣʘʪʝʥʪʥʳʝ: ʤʠʥʠʤʫʤʳ ʠ ʤʘʢʩʠʤʫʤʳ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ (ʥʘʯʘʣʴʥʳʝ ʥʝʥʫʣʝʚʳʝ 
ʛʘʨʤʦʥʠʢʠ), ʛʣʦʙʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʩʧʝʢʪʨʘ, ʙʣʠʟʣʝʞʘʱʠʝ ʢ ʣʦʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʘʤ 
ʤʠʥʠʤʫʤʳ (ʥʘ ʩʦʧʨʷʞʝʥʥʳʭ ʯʘʩʪʦʪʘʭ),  Æ ȟÆ   - ʯʘʩʪʦʪʳ  ʘʤʧʣʠʪʫʜʥʦʛʦ ʤʠʥʠʤʫʤʘ  
ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʠ ʤʘʢʩʠʤʫʤʘ ʩʧʝʢʪʨʘ ʚ ʮʝʣʦʤ, ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʘ 
ʯʘʩʪʦʪʳ, ʧʦʢʘʟʘʪʝʣʴ ʰʠʨʦʢʦʧʦʣʦʩʪʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ,   
ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʬʫʥʢʮʠʠ ʩʧʝʢʪʨʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʠ,  ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 
ʤʝʞʜʫ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʠ ʤʥʠʤʳʤʠ ʯʘʩʪʷʤʠ ʚ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ  Æ ȟÆ  ʠ  
Æ ȢȟςϽÆ Æ  ʠ ʪ.ʜ.[11]; 

- ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ï ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʦʡ ʧʨʠʥʠʤʘʪʴ 
ʨʝʰʝʥʠʝ  ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʪʦʤ ʧʨʦʰʣʦʛʦ ʦʧʳʪʘ ʠ 
ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʙʫʜʫʱʝʛʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
ʎʝʣʝʩʦʦʙʨʘʟʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʙʠʦʩʠʩʪʝʤʦʡ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ ʟʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʚʥʦʛʦ ʙʠʦʩʠʛʥʘʣʘ y(t). 
ʇʦʩʢʦʣʴʢʫ ʘʚʪʦʥʦʤʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʤʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʫʯʠʪʳʚʘʝʪʩʷ 
ʣʫʯʰʠʡ ʦʧʳʪ çʧʨʦʰʣʦʛʦè ʚ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʩʚʦʝʛʦ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ  
ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʠ ʘʚʪʦʧʨʦʛʥʦʟ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ ʚ ʙʫʜʫʶʱʝʤ, ʪʦ  ʩʠʛʥʘʣ y(t) ʤʦʞʝʪ 
ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ  ʚ ʚʠʜʝ: 

 
ÙÔ &ʒ Ô ρȟʒ Ô ςȟȢȢȟʒ Ô ʐ ȟʒ Ô ρȟʒ Ô

ςȟȢȢȟʒ Ô ʐ ,                                          (1) 



 

 

 

ʛʜʝ: ʒᶸ Ôᴜ É ï ʯʘʩʪʥʳʝ ʘʨʛʫʤʝʥʪ-ʬʫʥʢʮʠʦʥʘʣʳ, ʦʪʨʘʞʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 

ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ Ôᴜ É; ʐ ʠ ʐ ï  ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʨʝʤʝʥʘ 
ʫʧʨʝʞʜʝʥʠʷ ʠ ʵʢʩʪʨʘʧʦʣʷʮʠʠ (ʧʨʦʛʥʦʟʘ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; T1 ʠ T2 ʬʦʨʤʠʨʫʶʱʠʝ ʠʥʜʝʢʩʳ 
ʯʘʩʪʥʳʭ ʘʨʛʫʤʝʥʪ-ʬʫʥʢʮʠʦʥʘʣʦʚ, F() ʠʥʪʝʛʨʘʣʴʥʳʡ çʦʧʳʪʥʦ-ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ 
ʬʫʥʢʮʠʦʥʘʣè - çfunctional past-futureè ï FPF(t)). 

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ (ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʤʘʨʢʦʚʩʢʠʤʠ ʮʝʧʷʤʠ) ʧʨʠʤʝʥʷʝʪʩʷ 
ʬʦʨʤʫʣʘ: ÙÔ &ʒ Ô ʐ ȟʒ Ô ʐ  ,    ʛʜʝ ʐ  ʠ ʐ  - ʥʘʠʣʫʯʰʠʝ 
ʚʨʝʤʝʥʥʳʝ ʩʜʚʠʛʠ ʚ ʩʤʳʩʣʝ ʤʠʥʠʤʠʟʘʮʠʠ  ʢʨʠʪʝʨʠʷ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʚʝʢʪʦʨʦʚ ÙÔ ʠ 
ÙÔ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʪʘʢʦʚʦʛʦ ʠ-ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʜʣʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ  
ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ÙÔ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʐ ʐ Ä (d=1 ï ʜʠʩʢʨʝʪʠʟʘʮʠʷ 
t).  

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʯʘʩʪʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʘʨʛʫʤʝʥʪ-ʬʫʥʢʮʠʦʥʘʣʳ 
ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ: 

 ʒᶸ Ôᴜ É Áᴜ Âᴜ ϽÙÔᴜ É.  
 
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʩʪʝʤʘ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʙʠʦʦʙʲʝʢʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʩʭʝʤʝ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 2ʘ [10]. 
ʄʥʦʞʝʩʪʚʦ  ʟʥʘʯʝʥʠʡ ʩʧʝʢʪʨʘʣʴʥʳʭ, ʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ {Y}t, 

ʨʝʛʠʩʪʨʠʨʫʝʤʳʭ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t , ʧʦʩʪʫʧʘʶʪ ʥʘ ʢʘʨʪʳ ʤʦʜʝʣʝʡ  ʩʦʦʪʚʝʪʩʪʚʠʷ 
ʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ {Y}t+1 ʧʨʦʛʥʦʟʠʨʫʝʤʦʤʫ ʩʦʩʪʦʷʥʠʶ ʙʠʦʦʙʲʝʢʪʘ St+1 

(ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝ ʢʘʨʪʳ ï ASSOM ʠ FASSOM ï ʚ ʪʝʨʤʠʥʦʣʦʛʠʠ 
ʂʦʭʦʥʝʥʘ ʊ. [13]). 

 

 

 

CARD MODELS 

(decision RULES) of 

CONFORMITY {Y}t  

AND  the STATE 

St+1 

{Y} t 

MODULE 

"FANTASIES" 
 

 

 

St+1 

 

 

 

changing the weights of the operators in the module "fantasies" 

- 

ʘ) ʉʭʝʤʘ ʧʨʦʛʥʦʟʘ (ʜʠʘʛʥʦʩʪʠʢʠ);  ʙ) ʂʦʣʝʙʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʘʧʧʨʦʢʩʠʤʘʥʪʦʚ (æ). 

æ 

ʙ) 
ʘ) 

 
ʉʡʪ.2. ʈʩʧʜʦʧʠ-ʩʙʪʨʧʠʦʙʛʙʦʡʞ  ʪ ʨʧʥʧʲʵʷ ʭʬʦʣʯʡʧʦʙʤʙ FPF(t). 

 
ʄʥʦʞʝʩʪʚʦ ʟʥʘʯʝʥʠʡ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʭʨʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ t+1, ʬʦʨʤʠʨʫʝʪʩʷ çʄʦʜʫʣʝʤ çʬʘʥʪʘʟʠʡè, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʧʨʘʚʠʣ 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ   9  ʧʦ {Y}t ʠ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʶ ʤʝʞʜʫ 
ʧʨʦʛʥʦʟʠʨʫʝʤʳʤ ʩʦʩʪʦʷʥʠʝʤ St+1 ʠ ʨʝʘʣʴʥʦ ʨʝʛʠʩʪʨʠʨʫʝʤʳʤ 3 . ʀʪʝʨʘʮʠʦʥʥʳʡ ʵʪʘʧ 
ʦʙʫʯʝʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʫʢʘʟʘʥʥʦʝ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʜʦʩʪʠʛʥʝʪ ʧʨʠʝʤʣʝʤʦʛʦ 



 

 

 

ʧʦʨʦʛʘ  ʚʝʣʠʯʠʥʳ (ʟʘʜʘʝʪʩʷ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʠʞʥʝʡ ʠ ʚʝʨʭʥʠʤʠ ʛʨʘʥʠʮʘʤʠ).  
ʇʨʠʤʝʨ ʧʦʚʝʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʰʠʙʢʠ ʘʧʧʨʦʢʩʠʤʘʥʪʘ - FPF(t) ʚ ʚʠʜʝ &ÙÔ

ρȟÙÔ ρ  ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʙʠʦʩʠʛʥʘʣʦʚ (ʌʇɻ, ʕʂɻ, ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ 
ʠʥʬʝʢʮʠʦʥʥʦʡ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʨʝʛʠʦʥʝ) ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 2ʙ.  

ʅʘʠʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʥʘʙʣʶʜʘʣʩʷ ʚ ʩʣʫʯʘʝ ʘʧʧʨʢʩʠʤʘʥʪʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ 
çʧʨʦʰʣʳʡ ʦʧʳʪè ʠ çʘʚʪʦʧʨʦʛʥʦʟè. (ɺ ʩʣʫʯʘʝ ʧʝʨʠʦʜʠʯʥʦʩʪʠ ʙʠʦʩʠʛʥʘʣʘ ʠ ʜʠʩʢʨʝʪʝ 
ʚʨʝʤʝʥʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝʡ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 
ʩʦʩʪʘʚʣʷʶʱʝʡ, ʠʤʝʣʦ ʤʝʩʪʦ ʩʪʨʝʤʣʝʥʠʝ   ʢ ʚʘʨʠʘʥʪʫ:   Ù ςϽÙ Ù .)         

ʊʝʤ ʩʘʤʳʤ, ʚʤʝʩʪʦ ʧʘʨʘʜʠʛʤʳ çʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤè [14] ʧʨʝʜʣʘʛʘʝʪʩʷ 
ʧʨʠʤʝʥʷʪʴ ʧʘʨʘʜʠʛʤʫ çʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʠ ʫʧʨʝʞʜʘʝʤʳʤ ʧʨʝʜʩʢʘʟʘʥʠʝʤè. 
(ʉʦʛʣʘʩʥʦ ʪʝʨʤʠʥʦʣʦʛʠʠ ʉʘʪʪʦʥʘ ʈ.ʉ. ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ ʦʙʲʝʜʠʥʷʝʪ çʀ ï ʞʘʜʥʳʡè 
ʤʝʪʦʜ ʦʙʫʯʝʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ  ʩ ʤʝʪʦʜʦʤ çʧʨʝʩʣʝʜʦʚʘʥʠʷè ʚ 
ʥʘʧʨʘʚʣʝʥʠʠ  ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ çʞʘʜʥʦʛʦè ʜʝʡʩʪʚʠʷ.) 

ʊʝʤ ʩʘʤʳʤ, ʧʨʝʜʣʘʛʘʝʤʳʡ ʧʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʤʝʥʝʥʠʠ  ʉʇʇɼʈ, 
ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ  ʠ çʫʧʨʝʞʜʘʶʱʝʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷè  ʧʦʟʚʦʣʷʝʪ, 
ʦʙʲʝʢʪʠʚʠʟʠʨʫʷ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʉʇʇɼʈ, ʧʦʚʳʩʠʪʴ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ 
ʣʝʯʝʙʥʦ-ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ,   ʧʨʠʙʣʠʞʘʷʩʴ ʢ ʧʨʠʥʷʪʠʶ ʥʘʠʙʦʣʝʝ ʘʜʝʢʚʘʪʥʦʛʦ ʠ 
ʧʨʠʝʤʣʝʤʦʛʦ ʚ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚʨʝʤʝʥʠ  ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʧʨʦʰʣʦʛʦ ʦʧʳʪʘ, 
ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʛʥʦʟʘ  ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ.  
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ʅ. ʀʩʘʥʦʚʘ 

 
 
ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʠʷʥʠʷ ʨʝʞʠʤʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 
ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʥʘ ʣʶʙʦʤ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʠ ʩ ʫʯʝʪʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʡ 
ʧʣʘʥʠʨʦʚʢʠ ʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ. ɼʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 
ʢʦʥʮʝʥʪʨʘʮʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ ʣʶʙʦʛʦ ʫʯʘʩʪʢʘ ʜʦʨʦʛʠ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ; ʚʦʟʜʫʰʥʳʡ ʙʘʩʩʝʡʥ; ʠʥʪʝʥʩʠʚʥʦʩʪʴ; ʨʝʞʠʤ; 
ʜʚʠʞʝʥʠʷ. 

 
MATHEMATICAL MODEL OF AIR BASIN POLLUTION 

 
Matisakov A. J.,Surapov A. K., 

Duishenaliev E. U., Kulanbaev T. B. 
 

Abstract: The article presents the main results of the formulation of a mathematical model for 
calculating concentrations of pollutants depending on the mode and effect of traffic flow on any particular 
section of the city roads, taking into account architectural planning and road network of the city. This 
mathematical model allows to determine the concentration of pollutants in the air basin of any section of the 
road.  
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ʇʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʛʦʨʦʜʦʚ ʧʨʠʥʷʪʦ ʦʧʨʝʜʝʣʷʪ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) 
ʜʠʦʢʩʠʜ ʩʝʨʳ, ʦʢʩʠʜ ʠ ʜʠʦʢʩʠʜ ʘʟʦʪʘ, ʬʦʨʤʘʣʴʜʝʛʠʜʘ ʠ ʘʤʤʠʘʢʘ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ 
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ʚʳʙʨʦʩʳ ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʫʨʦʚʥʝ ʜʳʭʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʦʵʪʦʤʫ 
ʧʨʦʮʝʩʩʳ ʠʭ ʨʘʩʩʝʷʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʩʷ ʦʪ ʧʨʦʮʝʩʩʘ ʨʘʩʩʝʷʥʠʷ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ. ʇʦʵʪʦʤʫ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ ʥʘʠʙʦʣʝʝ 
ʦʧʘʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ.  

ʋʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ ʛʦʨʦʜʦʚ ʚʨʝʜʥʳʤʠ ʧʨʠʤʝʩʷʤʠ ʧʨʷʤʫʶ 
ʚʣʠʷʝʪ ʩʪʝʧʝʥʴ ʨʘʩʩʝʠʚʘʥʠʷ ʚʨʝʜʥʳʭ ʧʨʠʤʝʩʝʡ ʚ ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ, ʘ ʥʝ ʦʪ 
ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ.  

ɺ ʛʦʨʦʜʘʭ ʧʨʠ ʥʝʢʦʪʦʨʳʭ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ 
ʜʦʩʪʠʛʘʪʴ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʦʧʘʩʥʳʭ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʘ 
ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʘʷ ʩʝʪʴ ʛʦʨʦʜʘ. ʅʘʠʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 
ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ, ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʚʳʙʨʘʩʳʚʘʝʪʩʷ ʘʚʪʦʤʦʙʠʣʷʤʠ ʧʨʠ 
ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʦ 20 ʉ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ 
ʩʨʝʜʳ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʦʮʝʩʩʳ ʠʩʧʘʨʝʥʠʷ ʪʦʧʣʠʚʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚʳʙʨʘʩʳʚʘʝʤʳʭ ʘʚʪʦʤʦʙʠʣʝʤ[4]. 

ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʣʠʷʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ 
ʛ. ɹʠʰʢʝʢ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʣʠʷʥʠʝ 
ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʬʘʢʪʦʨʦʚ.  ʅʦ ʯʝʤ ʙʦʣʴʰʝ ʬʘʢʪʦʨʦʚ, ʪʝʤ ʙʦʣʴʰʝ ʦʧʳʪʦʚ ʜʦʣʞʥʦ 
ʙʳʪʴ ʧʨʦʚʝʜʝʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ʃʶʙʦʡ ʧʨʦʮʝʩʩ ʚ ʩʠʩʪʝʤʝ ʤʦʞʝʪ 
ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʥʝʢʦʪʦʨʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʠʟʘʮʠʠ Y ʦʪ ʬʘʢʪʦʨʦʚ 
(ʭ1,ʭ2,ʭ3ééé..ʭn),ʜʝʡʩʪʚʫʶʱʠʭ ʚ ʩʠʩʪʝʤʝ. ʇʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ 
ʢʘʢ ʠʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʠ ʤʥʦʛʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʪ.ʝ. ʦʪʳʩʢʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ. 

Y= f (x1,x2,x3,ééé.ʭn). 
ʋʨʘʚʥʝʥʠʝ ʨʝʛʨʝʩʩʠʠ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʥʦʝ ʬʘʢʪʦʨʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘ 

23, ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

ʚ i = 
 Ⱦ

                           (1) 

ʚ ǉ =
ᶻ

                      (2) 

ʛʜʝ, 
x, i, u, - ʟʥʘʯʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʪʦʣʙʮʝ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʭ, i, 

u = Ñ1); 
Yu- ʨʝʟʫʣʴʪʘʪ u-ʛʦ ʦʧʳʪʘ; 
N-ʦʙʱʝʝ ʯʠʩʣʦ ʦʧʳʪʦʚ; 
u- ʥʦʤʝʨ ʚʘʨʠʘʥʪʘ ʦʧʳʪ; 
i-ʥʦʤʝʨ ʬʘʢʪʦʨʘ; 
j-ʥʦʤʝʨ ʬʘʢʪʦʨʘ, ʦʪʣʠʯʥʳʡ ʦʪ i. 
ɺ ʧʣʘʥʝ ʧʦʣʥʦ ʬʘʢʪʦʨʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 23 ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʩʪʘʚʣʝʥʥʦʛʦ ʧʣʘʥʫ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʚʦʩʝʤʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʚ ʚʠʜʝ 
ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ. 

       Y=ʚ0,+ʚ1X1+ʚ2X2+ʚ3X3+ʚ1 2X1X2+ʚ13X1X3+ʚ2 3X2X3+ʚ123X1X2X3,                 (3) 
ʛʜʝ,   
ʍ ï ʬʘʢʪʦʨ ʧʨʦʮʝʩʩʘ; 
Y ï ʚʳʭʦʜ ʧʨʦʮʝʩʩʘ. 



 

 

 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʨʝʛʨʝʩʩʠʠ ʚi ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʪʣʠʯʥʳʤʠ ʦʪ ʥʫʣʷ (ʪ.ʝ. ʟʥʘʯʠʤʳʤʠ ) 
ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʦ: 

[ʚi] > t Ѝ3 (ʚi),      (4) 
ʛʜʝ,  

S(ʚi)= Ѝ3 (ʚi) ʝʩʪʴ ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʠ ʚi ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. 
 ɿʥʘʯʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʝʛʨʝʩʩʠʠ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦ ʩʦʙʣʶʜʝʥʠʶ ʩʣʝʜʫʶʱʝʛʦ 

ʥʝʨʘʚʝʥʩʪʚʘ: 
[ʚi]  > t 0.95, 16 S (bi),                    (5) 

                                                     [ʚi]  > 1.36, 
ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʨʠ ʍ1,ʍ2,ʍ3ééé.ʍi ʟʥʘʯʠʤʳ, ʪʦ ʤʦʞʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʠʟʫʯʘʝʤʳʡ ʧʨʦʮʝʩʩ. ʃʶʙʦʡ ʧʨʦʮʝʩʩ 
ʚ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʙʳʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʥʝʢʦʪʦʨʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ʧʘʨʘʤʝʪʨʘ 
ʦʧʪʠʤʠʟʘʮʠʠ Y. 

 ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʟʫʯʘʣʠ ʚʣʠʷʥʠʝ ʪʨʝʭ ʬʘʢʪʦʨʦʚ X1X2X3. ʥʘ ʚʳʭʦʜ ʧʨʦʮʝʩʩʘ Yu. 
ʂʘʞʜʳʡ u-ʡ ʚʘʨʠʘʥʪ ʦʧʳʪʘ ʧʦʩʪʘʚʣʝʥ ʪʨʠ ʨʘʟʘ .ʪ.ʝ. ʯʠʩʣʦ ʧʦʚʪʦʨʷʝʪʩʷ ʚ ʩʪʦʨʦʥʝ N=3. 

ʇʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʚʝʣʠʯʠʥʳ ʚʳʭʦʜʘ 
Yu R ,                                                                             (6) 

ʛʜʝ,  
R- ʥʦʤʝʨ ʧʦʚʪʦʨʥʦʩʪʠ; 
ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʞʥʦ 
ʠʟʣʦʞʠʪʴ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ: 

Y=ʚ0,+ʚ1X1+ʚ2X2+ʚ3X3+ʚ1 2X1X2+ʚ13X1X3+ʚ2 3X2X3+ʚ123X1X2X3,             (7) 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ ʦʪʳʩʢʘʥʠʷ 

ʦʧʪʠʤʘʣʴʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʟʜʫʰʥʦʤ ʙʘʩʩʝʡʥʝ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʣʠʷʥʠʷ ʨʝʞʠʤʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʧʦʪʦʢʘ ʥʘ ʣʶʙʦʤ 
ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʛʦʨʦʜʩʢʦʡ ʜʦʨʦʛʠ ʩ ʫʯʝʪʦʤ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʠ ʫʣʠʯʥʦ-
ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛʦʨʦʜʘ. 
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ʘʩʧʠʨʘʥʪ ʢʘʬʝʜʨʳ ʤʝʥʝʜʞʤʝʥʪʘ 

ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ ʌɻɸʆʋ ɺʆ çʂʨʳʤʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦè ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ,  

ʈʦʩʩʠʡʩʢʘʷ  ʌʝʜʝʨʘʮʠʷ 

 
ɹʦʦʧʫʙʯʡʸ: ʚʦʧʨʦʩ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʪʨʝʙʫʝʪ ʛʣʫʙʦʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʟʫʯʝʥʠʷ, ʪʘʢ 
ʢʘʢ ʟʥʘʯʝʥʠʝ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘʥʠʤʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʵʢʦʥʦʤʠʢʝ ʧʦʣʫʦʩʪʨʦʚʘ. 
ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʟʜʨʘʚʥʠʮ ʧʦʣʫʦʩʪʨʦʚʘ (ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʧʦʚʳʰʝʥʠʠ 
ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ) ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʯʠʩʣʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʫʛ, ʯʪʦ 
ʧʦʟʚʦʣʠʪ ʫʣʫʯʰʠʪʴ ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʡ, ʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ 
ʦʙʦʨʦʪʘ ʧʦʚʳʩʠʪ ʦʪʯʠʩʣʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʙʶʜʞʝʪʳ ʚʩʝʭ ʫʨʦʚʥʝʡ.  

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ, ʨʝʛʠʦʥ, ʪʫʨʠʩʪʠʯʝʩʢʘʷ 
ʦʪʨʘʩʣʴ, ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ. 

 
Offer to promote year-round operation of a sanatorium complex of Crimea 

 
Annotation: The question of economic incentives accommodation facilities year-round operation of a 

sanatorium complex of Crimea requires deep analysis and study, since the value of spa complex occupies an 
important role in the economy of the peninsula. Stimulation system of managing health resorts of the peninsula 
(especially in enhancing competitiveness) will increase the number of consumers of the spa services, which 
will improve the financial and economic results of the enterprises, and by increasing the turnover increase 
cash contributions to the budgets of all levels. 

Key words: resort complex, stimulating, the region, the tourism industry, the Republic of Crimea. 
 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥ ʥʘ 
ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʚ  ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 
ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʩʦʙʳʪʠʷʤʠ ʤʘʨʪʘ 2014 ʛʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʥʦʚʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ 
ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ. ʀʟʤʝʥʝʥʠʷ ʢʦʩʥʫʣʠʩʴ ʚʩʝʭ  ʢʦʤʧʦʥʝʥʪ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʵʢʦʥʦʤʠʢʠ. ʅʝ ʦʩʧʦʨʠʤʦ ʟʥʘʯʠʤʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʩʝʢʪʦʨʦʤ, ʩʝʨʜʠ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪ, 



 

 

 

ʷʚʣʷʝʪʩʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 
ʨʝʛʠʦʥʘ. ɻʣʘʚʥʘʷ ʮʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ -  
ʦʟʜʦʨʦʚʣʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʟʜʦʨʦʚʴʷ ʥʘʮʠʠ, ʧʨʦʬʠʣʘʢʪʠʢʘ ʠ ʨʝʘʙʠʣʠʪʘʮʠʷ  
ʧʨʦʬʟʘʙʦʣʝʚʘʥʠʡ ʟʘ ʩʯʝʪ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʝʯʝʙʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʩʥʦʚʥʳʝ 
ʟʘʜʘʯʠ, ʩʪʦʷʱʠʝ ʧʝʨʝʜ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʫʯʨʝʞʜʝʥʠʷʤʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ, ʷʚʣʷʶʪʩʷ:  ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʢʨʝʘʥʪʦʚ ʚ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʤ ʣʝʯʝʥʠʠ ʠ 
ʦʟʜʦʨʦʚʣʝʥʠʠ ʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʩʦʛʣʘʩʥʦ ʤʝʜʠʮʠʥʩʢʦʡ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ;  ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ  ʢʘʪʝʛʦʨʠʡ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ 
(ʘʢʢʨʝʜʠʪʘʮʠʷ, ʢʘʪʝʛʦʨʠʟʘʮʠʷ ʠ ʩʝʨʪʠʬʠʢʘʮʠʷ ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʘ ʟʜʨʘʚʥʠʮ);  ʥʘʣʠʯʠʝ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʣʝʯʝʙʥʳʭ  ʧʨʦʛʨʘʤʤ ʧʠʪʘʥʠʷ. 
ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʧʝʨʩʧʝʢʪʠʚ 

ʨʘʟʚʠʪʠʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʤʥʦʛʠʭ ʣʝʪ ʪʘʢʠʝ ʘʚʪʦʨʳ, ʢʘʢ ɸʨʭʠʧʦʚʘ ʉ.ɺ., 
ɼʳʰʣʦʚʦʡ ʀ.ʅ., ɽʨʤʦʣʝʥʢʦ ɻ.ɻ., ʊʠʤʠʨʛʘʣʝʝʚʘ ʈ.ʈ.,  ʎʝʭʣʘ ʉ.ʖ., ʗʯʤʝʥʝʚʘ ɺ.ʄ. 
ʨʘʙʦʪʘʶʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʨʦʚʦʜʷ ʘʥʘʣʠʟ ʠ ʧʨʝʜʣʘʛʘʷ ʨʘʟʣʠʯʥʳʝ ʧʫʪʠ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠ ʨʝʰʝʥʠʡ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʨʝʛʠʦʥʝ ʥʘʭʦʜʠʪʩʷ 770  ʢʦʣʣʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ 

(ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʠ ʛʦʩʪʠʥʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ), ʦʙʱʘʷ ʚʤʝʩʪʠʤʦʩʪʴ ʢʦʪʦʨʳʭ 
ʩʦʩʪʘʚʣʷʝʪ 158,2 ʪʳʩ. ʤʝʩʪ. 144 ʫʯʨʝʞʜʝʥʠʷ ʠʟ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʘʥʘʪʦʨʥʦ-
ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝ ʨʝʢʨʝʘʥʪʘʤ. ʊʘʢʞʝ 216 ʦʙʲʝʢʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʣʫʛʠ 
ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʩʪʘʚʰʠʝʩʷ 410 ʫʯʨʝʞʜʝʥʠʡ ï ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʫʩʣʫʛʠ ʧʦ 
ʚʨʝʤʝʥʥʦʤʫ ʨʘʟʤʝʱʝʥʠʶ [7]. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʡ ʫʩʣʫʛʠ ʣʝʯʝʥʠʷ ʠ ʦʟʜʦʨʦʚʣʝʥʠʷ ʛʦʩʪʝʡ, ʩʦʩʪʘʚʠʣ 361 ʦʙʲʝʢʪ.  
ʆʜʥʘ ʠʟ ʦʩʦʙʦ ʚʘʞʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʧʨʦʙʣʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʟʜʨʘʚʥʠʮ ʧʦʣʫʦʩʪʨʦʚʘ ï ʵʪʦ ʢʨʫʛʣʦʛʦʜʠʯʥʦʩʪʴ, 
ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʥʘʭʦʜʠʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʩ ʧʦʥʷʪʠʝʤ çʩʝʟʦʥʥʦʩʪʠè. ɺʦʧʨʦʩ ʚʩʝʛʜʘ 
ʘʢʪʫʘʣʝʥ ʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʣʘʪʬʦʨʤʝ ʦʙʩʫʞʜʝʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʫʧʨʘʚʣʝʥʠʷ. ʅʝ ʣʠʰʥʝ  
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ  ʧʨʝʜʥʘʟʥʘʯʝʥʳ 144 ʩʘʥʘʪʦʨʥʦ-
ʢʫʨʦʨʪʥʳʭ (ʚ ʪʦʤ ʯʠʩʣʝ 74 ʩʨʝʜʩʪʚʘ ʨʘʟʤʝʱʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʬʦʨʤʳ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 
ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ) ʠ 112 ʛʦʩʪʠʥʠʯʥʳʭ ʫʯʨʝʞʜʝʥʠʡ [7]. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʢʨʫʛʣʳʡ ʛʦʜ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʦʣʥʦʤ ʦʙʲʝʤʝ 
ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʈʝʩʧʫʙʣʠʢʠ. 
ɼʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʩʫʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ  ʂʨʳʤʘ ʩ ʢʨʫʛʣʦʛʦʜʠʯʥʳʤ ʮʠʢʣʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʟʳʩʢʠʚʘʪʴ 
ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʧʦʜʭʦʜ ʚ ʠʤʝʶʱʝʡʩʷ ʩʠʩʪʝʤʝ ʚ ʚʠʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʩʢʘʣʴʥʳʭ 
ʨʝʛʫʣʷʪʦʨʦʚ.  
ʀʪʘʢ, ʧʨʝʜʩʪʘʚʠʤ ʛʨʘʬʠʯʝʩʢʠ ʩʪʨʫʢʪʫʨʫ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʠ ʛʦʩʪʠʥʠʯʥʳʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʠ ʚʳʜʝʣʠʤ ʚ ʥʠʭ ʦʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʥʠʷ. 



 

 

 

 
ʉʡʪ.1. ʊʫʩʬʣʫʬʩʙ ʪʙʦʙʫʧʩʦʧ-ʣʬʩʧʩʫʦʴʮ ʡ ʜʧʪʫʡʦʡʰʦʴʮ ʬʰʩʞʟʝʞʦʡʢ 

ʉʞʪʨʬʚʤʡʣʡ ʃʩʴʥ 
 

ɼʘʣʝʝ, ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʦʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʙʫʜʝʤ ʬʦʨʤʠʨʦʚʘʪʴ, ʧʨʠʤʝʥʠʤʦ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤʫ 
ʧʦʢʘʟʘʪʝʣʶ, ʢʦʪʦʨʳʡ ʩʦʩʪʘʚʠʣ 308 ʝʜʠʥʠʮ.   
ʈʝʟʫʣʴʪʘʪʦʤ ʣʶʙʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʝ 

ʯʪʦ ʠʥʦʝ, ʢʘʢ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʦʣʠʯʝʩʪʚʘ ʜʝʥʝʞʥʳʭ 
ʩʨʝʜʩʪʚ ʦʪ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ.  
ʈʘʩʩʤʘʪʨʠʚʘʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ ʂʨʳʤʘ ʧʨʝʜʣʦʞʠʤ ʜʠʘʛʨʘʤʤʫ 

ʅʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʙʶʜʞʝʪ ʦʪ ʪʫʨʠʩʪʢʦʡ ʦʪʨʘʩʣʠ ʟʘ ʷʥʚʘʨʴ-ʠʶʥʴ 2016 ʛʦʜʘ. 
 

 
ʉʡʪ. 2. ʆʙʤʧʜʧʛʴʞ ʨʧʪʫʬʨʤʞʦʡʸ ʛ ʚʷʝʟʞʫ ʧʫ ʪʙʦʙʫʧʩʦʧ-ʣʬʩʧʩʫʦʧʢ ʡ ʫʬʩʡʪʫʣʧʢ 

ʧʫʩʙʪʤʡ ʠʙ ʸʦʛʙʩʵ-ʡʷʦʵ 2016 ʜʧʝʙ 
 

ʊʨʘʥʩʬʦʨʤʠʨʫʷ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʚ ʯʠʩʣʦʚʳʝ ʚʳʨʘʞʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ, 



 

 

 

ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ  ʚ ʩʨʝʜʥʝʤ ʥʘ 1 ʪʫʨʠʩʪʘ ʚ ʙʶʜʞʝʪ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʧʦʩʪʫʧʠʣʦ 
569,4 ʨʫʙ. ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ [6]. 
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʘʤʠ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ 

ʉʚʦʙʦʜʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʩ ʣʴʛʦʪʥʳʤʠ ʩʪʘʚʢʘʤʠ 
ʥʘʣʦʛʦʦʙʣʘʞʝʥʠʷ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 
ʘʥʘʣʠʟʠʨʫʷ ʧʨʦʮʝʥʪʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ 
ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘʣʦʛʦʚʳʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʙʶʜʞʝʪ ʦʪ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʠ 
ʪʫʨʠʩʪʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʟʘ ʷʥʚʘʨʴ-ʠʶʥʴ 2016 ʛʦʜʘ ʩʦʩʪʘʚʠʣʠ 893,5 ʤʣʥ. ʨʫʙ. (ʜʘʥʥʳʡ 
ʧʦʢʘʟʘʪʝʣʴ ʚ 1,7 ʨʘʟʘ ʦʧʝʨʝʞʘʝʪ ʫʨʦʚʝʥʴ ʧʦʩʪʫʧʣʝʥʠʡ ʟʘ ʘʥʘʣʦʛʠʯʥʳʡ ʧʝʨʠʦʜ 2015 
ʛʦʜʘ).  
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ, ʩ ʮʝʣʴʶ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʂʨʳʤʘ ʧʨʝʜʣʘʛʘʝʤ 
ʩʫʙʲʝʢʪʘʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪʨʘʩʣʠ, ʨʘʙʦʪʘʶʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʨʫʛʣʳʡ 
ʛʦʜ, ʧʨʝʜʦʩʪʘʚʠʪʴ ʣʴʛʦʪʥʳʝ ʥʘʣʦʛʦʚʳʝ ʢʘʥʠʢʫʣʳ, ʩʨʦʢʦʤ ʥʘ ʧʷʪʴ ʣʝʪ, ʦʩʚʦʙʦʜʠʚ ʦʪ 
ʫʧʣʘʪʳ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ. ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʫʩʪʦʡʯʠʚʳʤ, ʠ ʥʘ ʥʘʰ ʚʟʛʣʷʜ 
ʧʨʘʚʠʣʴʥʳʤ, ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ çʩʦʢʨʘʱʝʥʠʷ ʨʘʩʭʦʜʦʚè, ʘ ʥʝ ʧʨʠʥʮʠʧ  çʢʘʢ ʫʚʝʣʠʯʠʪʴ 
ʧʦʩʪʫʧʣʝʥʠʷ ʩʨʝʜʩʪʚ ʚ ʙʶʜʞʝʪè. ʇʨʦʮʝʥʪʥʘʷ ʜʦʣʷ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʚ ʜʝʥʝʞʥʦʤ 
ʚʳʨʘʞʝʥʠʠ, ʟʘ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʝʨʠʦʜ, ʩʦʩʪʘʚʣʷʝʪ 41,2 ʤʣʥ. ʨʫʙ. ɼʣʷ ʙʶʜʞʝʪʘ 
ʨʝʩʧʫʙʣʠʢʠ ʵʪʦ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʩʫʤʤʘ, ʘ ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ï 
ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ [7].  
ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʚʩʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʩ ʤʘʨʪʘ 2017 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʡ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʙʫʜʝʪ ʠʤʝʪʴ ʩʪʘʨʪ ʧʠʣʦʪʥʳʡ ʧʨʦʝʢʪ ʦʙ ʦʙʱʝʦʙʷʟʘʪʝʣʴʥʦʡ 
ʫʧʣʘʪʝ ʪʫʨʠʩʪʠʯʝʩʢʦʛʦ ʩʙʦʨʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʢʫʨʦʨʪʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. 
ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʝʜʫʪʩʷ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʝʛʦ ʚʥʝʜʨʝʥʠʶ ʚ ʯʝʪʳʨʝʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ: 
ɸʣʪʘʡʩʢʦʤ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʷʭ, ʥʘ ʢʫʨʦʨʪʘʭ ʂʘʚʢʘʟʩʢʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ 
ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ.  ʅʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʩʙʦʨ ʩʫʱʝʩʪʚʦʚʘʣ ʨʘʥʝʝ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ, 
ʚʦ ʚʨʝʤʷ ʥʘʭʦʞʜʝʥʠʷ ʂʨʳʤʘ ʚ ʩʦʩʪʘʚʝ ʋʢʨʘʠʥʳ. ʇʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʜʘʥʥʳʤ ʨʝʛʠʦʥʳ  
ʙʫʜʫʪ ʩʘʤʠ ʦʧʨʝʜʝʣʷʪʴ ʨʘʟʤʝʨ ʥʦʚʦʛʦ ʥʘʣʦʛʘ, ʥʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 50 ʜʦ 150 
ʨʫʙʣʝʡ ʚ ʜʝʥʴ ʩ ʦʜʥʦʛʦ ʦʪʜʳʭʘʶʱʝʛʦ. ɺ ʂʨʳʤʫ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʧʣʘʪʝʞ ʤʦʞʝʪ ʙʳʪʴ 
ʦʜʥʦʨʘʟʦʚʳʤ, ʘ ʝʛʦ ʨʘʟʤʝʨ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 300 ʨʫʙʣʝʡ [1]. 
ʋʯʠʪʳʚʘʷ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ, ʘ ʪʘʢʞʝ ʚʦʟʚʨʘʱʘʷʩʴ ʢ ʧʨʝʜʣʦʞʝʥʠʶ ʦʙ ʦʩʚʦʙʦʞʜʝʥʠʠ 

ʩʫʙʲʝʢʪʦʚ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪ ʫʧʣʘʪʳ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, ʩʨʦʢʦʤ  ʥʘ ʧʷʪʴ ʣʝʪ,  ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ 
ʨʘʩʯʝʪʘʭ ʩʨʝʜʩʪʚ ʩʫʤʤʘ ʧʦʩʪʫʧʣʝʥʠʡ ʦʪ ʢʫʨʦʨʪʥʦʛʦ ʩʙʦʨʘ ʧʨʝʚʦʩʭʦʜʠʪ ʩʫʤʤʫ ʩʨʝʜʩʪʚ ʦʪ 
ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ. ɼʘʥʥʦʝ ʧʨʝʜʣʦʞʝʥʠʝ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʩʪʠʤʫʣʦʤ 
ʚʳʭʦʜʘ ʠʟ ʪʝʥʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʨʘʟʤʝʱʝʥʠʷ.  

 ɺʳʚʦʜʳ:  
ʉ ʮʝʣʴʶ  ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʟʜʨʘʚʥʠʮ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʩʣʝʜʫʝʪ ʚʥʦʩʠʪʴ ʢʦʨʨʝʢʪʠʚʳ ʚ 
ʩʠʩʪʝʤʫ ʥʘʣʦʛʦʦʙʣʘʞʝʥʠʷ  ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʇʨʝʜʣʦʞʝʥʠʝ ʧʦ ʥʘʣʦʛʦʚʳʤ 
ʢʘʥʠʢʫʣʘʤ ʧʦ ʫʧʣʘʪʝ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ  ʩʘʥʘʪʦʨʠʷʤ, ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʨʦʢ, ʙʫʜʝʪ 
ʷʚʣʷʪʴʩʷ ʩʪʠʤʫʣʦʤ ʚ ʧʨʦʜʚʠʞʝʥʠʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʫʛ.  
ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʩʣʫʛ ʩʥʠʟʠʪʩʷ 



 

 

 

ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʠʟʫʝʤʳʭ ʫʩʣʫʛ, ʧʦʚʳʩʠʪ ʠʭ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʡ ʧʘʢʝʪ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʫʩʣʫʛ ʨʘʩʰʠʨʠʪ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʡ ʩʧʨʦʩ.  
ʆʨʛʘʥʠʟʘʮʠʠ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʤ ʣʝʯʝʥʠʝʤ ʠ ʦʟʜʦʨʦʚʣʝʥʠʝʤ 

ʣʴʛʦʪʥʳʭ  ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ,  ʩʤʦʛʫʪ ʟʘʢʫʧʘʪʴ ʧʫʪʝʚʢʠ ʚ ʙʶʜʞʝʪʥʦʡ ʮʝʥʦʚʦʡ 
ʢʘʪʝʛʦʨʠʠ ʚ ʧʨʝʜʝʣʘʭ ʚʳʜʝʣʷʝʤʳʭ ʩʨʝʜʩʪʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʶʜʞʝʪʦʤ, ʬʦʥʜʦʤ 
ʉʦʮʩʪʨʘʭʘ, ʥʘ ʢʨʫʛʣʳʡ ʛʦʜ. ʂ ʩʪʠʤʫʣʘʤ ʪʘʢʞʝ ʥʫʞʥʦ ʦʪʥʦʩʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ  
ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʚʝʜʦʤʩʪʚʝʥʥʳʭ ʟʘʢʫʧʦʢ ʧʫʪʝʚʦʢ ʚ ʟʜʨʘʚʥʠʮʳ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʜʣʷ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʭ ʩʨʝʜʠ ʩʦʪʨʫʜʥʠʢʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʤʘʪʝʨʠʢʦʚʦʡ ʯʘʩʪʠ 
ʩʪʨʘʥʳ [4]. 
ʆʪʤʝʥʘ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ ʜʣʷ ʢʨʫʛʣʦʛʦʜʠʯʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʫʯʨʝʞʜʝʥʠʡ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʚʳʭʦʜʘ  çʠʟ ʪʝʥʠè 
ʨʷʜ ʩʫʙʲʝʢʪʦʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʯʪʦ ʪʘʢʞʝ ʫʣʫʯʰʠʪ ʜʠʥʘʤʠʢʫ ʧʦʩʪʫʧʣʝʥʠʡ ʚ 
ʙʶʜʞʝʪ. 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʪʫʨʠʟʤʘ ʈʝʩʧʫʙʣʠʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʲʝʢʪʘʤ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʮʠʢʣʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.   
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ɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʘʢʘʜʝʤʠʢʘ ʀ.ɻ. ʇʝʪʨʦʚʩʢʦʛʦ 

 
ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ: ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, 
ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ ʝʝ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʫʧʨʘʚʣʝʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ, 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ, ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ. 

 
Mechanisms, criteria and indicators of the management of regional information policy 

 
Fomina A.N. 

 
Abstract: The article deals with the structural components of the conceptual model of the management 

of regional information policy: organizational and economical mechanism, a complex of conditions and factors 
of its realization and criteria and indicators of efficacy of the management of regional information policy. 

Keywords: management, information policy, conceptual model, organizational and economical 
mechanism, criteria and indicators. 

 
ʉʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ, ʚʦʟʚʝʜʝʥʥʘʷ ʚ ʨʘʥʛ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ, 

ʦʢʘʟʳʚʘʝʪ ʚʩʝ ʚʦʟʨʘʩʪʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ ʠ ʝʝ 
ʨʝʛʠʦʥʦʚ, ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʛʣʘʚʥʳʤ 
ʫʩʣʦʚʠʝʤ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʧʳʪʘ ʠ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ʧʨʠʚʸʣ ʥʘʩ ʢ ʧʦʥʠʤʘʥʠʶ ʪʦʛʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʧʦʣʠʪʠʢʦʡ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ, ʥʘʫʯʥʳʭ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 
ʧʦʜʭʦʜʘʭ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠ ʧʨʠʥʮʠʧʘʭ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ 
ʝʜʠʥʫʶ ʢʦʥʮʝʧʮʠʶ. ʉʦ ʚʩʝʡ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ 
ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʦʩʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʷʚʣʷʝʪʩʷ 
ʚʘʞʥʝʡʰʝʡ ʟʘʜʘʯʝʡ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜʦʣʦʛʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʜʦʣʞʥʘ ʯʝʪʢʦ ʦʧʨʝʜʝʣʷʪʴ ʦʨʛʘʥʳ 



 

 

 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ, ʬʦʨʤʠʨʫʶʱʠʝ ʠ ʨʝʘʣʠʟʫʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ; 
ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ; ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ; ʩʦʜʝʨʞʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʝʛʠʝʡ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ; ʩʫʙʲʝʢʪʳ, 
ʦʩʫʱʝʩʪʚʣʷʶʱʠʝ ʤʦʥʠʪʦʨʠʥʛ, ʢʦʥʪʨʦʣʴ ʠ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ; ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʠ 
ʦʙʲʝʢʪʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ.1 

ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ ʚʳʰʝ, ʤʳ ʚʳʜʝʣʷʝʤ ʚ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

1. ʉʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ, ʟʘʜʘʯʠ ʠ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

2. ʆʙʲʝʢʪʳ ʠ ʩʫʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 
3. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʧʦʣʠʪʠʢʦʡ. 
4. ʌʫʥʢʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. 
5. ʉʬʝʨʳ ʜʝʡʩʪʚʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 
6. ʆʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. 
7. ʂʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʪʘʢʠʝ ʚʘʞʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʢʘʢ ʤʝʭʘʥʠʟʤʳ ʝʸ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʯʸʥʳʭ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʤ ʤʝʭʘʥʠʟʤʝ ʚʳʜʝʣʷʶʪ 
ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

ï ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʤʝʭʘʥʠʟʤʳ; 
ï ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ; 
ï ʫʧʨʘʚʣʝʥʠʝ ʨʝʘʣʠʟʘʮʠʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ; 
ï ʤʦʥʠʪʦʨʠʥʛ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ; 
ï ʦʙʱʝʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ.23 
ʅʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʧʨʘʚʦʚʳʝ ʤʝʭʘʥʠʟʤʳ ʚ ʦʙʣʘʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ: 
ï ʥʘʫʯʥʦʝ ʠ ʤʝʪʦʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ; 
ï ʧʨʠʥʷʪʠʝ ʧʨʦʛʨʘʤʤʳ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʨʝʛʠʦʥʘ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 
ï ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʥʦʨʤʘʪʠʚʥʳʝ ʠ ʧʨʘʚʦʚʳʝ ʘʢʪʳ ʦʨʛʘʥʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ; 
ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚ ʠ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʦʨʛʘʥʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ ʚ ʦʙʣʘʩʪʠ 
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ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ; ʶʨʠʜʠʯʝʩʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʧʘʨʪʥʸʨʩʪʚʘ ʦʨʛʘʥʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ ʤʝʞʜʫ ʩʦʙʦʡ, ʩ ʦʨʛʘʥʘʤʠ ʤʝʩʪʥʦʛʦ 
ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʩ 
ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʳʥʢʘʭ; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʧʨʘʚʦʚʳʭ ʦʩʥʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ ʠ ʦʙʱʝʩʪʚʘ, ʚʢʣʶʯʘʷ ʧʨʦʙʣʝʤʳ ʤʘʩʩʦʚʦʛʦ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 
ʢʦʤʤʫʥʠʢʘʮʠʡ; 

ï ʧʨʘʚʦʚʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʦʧʨʦʩʦʚ ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 
ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ; 

ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ, ʧʦʣʥʦʩʪʴʶ 
ʧʦʩʚʷʱʝʥʥʳʭ ʚʦʧʨʦʩʘʤ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʨʝʛʠʦʥʘ ʠ 
ʦʪʜʝʣʴʥʳʭ ʥʦʨʤ ʧʦ ʜʘʥʥʦʤʫ ʧʨʝʜʤʝʪʫ ʚ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʠ ʧʨʘʚʦʚʳʭ ʘʢʪʘʭ; 

ï ʘʢʪʠʚʥʦʝ ʫʯʘʩʪʠʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʩʬʝʨʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ʜʨʫʛʠʤʠ ʨʝʛʠʦʥʘʤʠ ʩʪʨʘʥʳ ʩ 
ʮʝʣʴʶ ʛʘʨʤʦʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ 
ʩʦʩʪʦʷʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʩʝʪʝʡ ʠ ʟʘ ʨʝʘʣʠʟʘʮʠʶ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʵʪʦʡ ʩʬʝʨʝ; 

ï ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʚ ʨʝʛʠʦʥʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʜʦʣʞʥʦ 
ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ ʙʘʟʳ, ʦʙʝʩʧʝʯʝʥʠʝ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʚʩʝʭ ʩʫʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʘʟʨʘʙʦʪʢʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʯʝʪʢʦ 
ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʘʚʠʣʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ 
ʬʠʥʘʥʩʦʚʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʧʦʣʠʪʠʢʠ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʦʙʭʦʜʠʤʦ: 

ï ʩʦʟʜʘʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʬʘʢʪʦʨʘ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʜʠʥʦʛʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

ï ʨʘʟʨʘʙʦʪʢʘ ʬʠʥʘʥʩʦʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʜʝʨʞʢʠ  ʨʳʥʦʯʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʠ 
ʧʣʶʨʘʣʠʟʤʘ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʝʛʠʦʥʘ; 

ï ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʥʘʣʦʛʦʚʳʭ, ʪʘʤʦʞʝʥʥʳʭ, ʢʨʝʜʠʪʥʳʭ ʠ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ 
ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʦʪ ʟʘʨʫʙʝʞʥʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ; 

ï ʢʦʥʢʫʨʩʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʢʘʟʦʚ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ; 
ï ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʤʦʥʦʧʦʣʠʟʘʮʠʠ ʠ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʳʥʢʝ; 
ï ʤʠʥʠʤʠʟʘʮʠʷ ʪʨʘʥʟʘʢʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʚ ʤʘʩʰʪʘʙʝ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ ʧʨʦʮʝʩʩʝ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 



 

 

 

ï ʨʘʟʚʠʪʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʩʨʝʜʩʪʚʘ ʤʘʩʩʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ; 

ï ʬʠʥʘʥʩʦʚʘʷ ʧʦʜʜʝʨʞʢʘ ʫʯʘʩʪʠʷ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʢʦʥʪʝʥʪʘ ʠ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʢʨʫʧʥʝʡʰʠʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʚʳʩʪʘʚʢʘʭ, ʩʘʣʦʥʘʭ, 
ʬʦʨʫʤʘʭ; 

ï ʘʜʨʝʩʥʦʝ ʙʶʜʞʝʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʦʚ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 
ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʝʘʣʠʟʫʝʤʳʭ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ; 

ï ʧʨʠʚʣʝʯʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʢ ʜʦʣʝʚʦʤʫ ʫʯʘʩʪʠʶ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʦʚ, 
ʨʝʘʣʠʟʫʶʱʠʭ ʨʝʛʠʦʥʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʣʠʪʠʢʫ; 

ï ʧʨʠʚʣʝʯʝʥʠʝ ʩʨʝʜʩʪʚ ʥʘʩʝʣʝʥʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 
ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ, ʧʨʝʜʫʩʤʦʪʨʝʚ ʤʝʨʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ; 

ï ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʫʩʣʫʛ, ʩʨʝʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ; 

ï ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʙʘʥʢʘʤʠ ʧʦʜ ʛʘʨʘʥʪʠʝʡ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ 
ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʨʝʜʩʪʚ, 
ʩʠʩʪʝʤ ʩʝʨʚʠʩʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, 
ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʀʩʭʦʜʷ ʠʟ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ ʩʣʝʜʫʝʪ 
ʘʢʪʠʚʥʦ ʚʥʝʜʨʷʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʫʧʨʘʚʣʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʝ ʤʝʪʦʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, ʪʘʢ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ 
ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʤʠ ʫʩʣʫʛʘʤʠ, ʩʨʝʜʩʪʚʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ.  

ɺʘʞʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ 
ʷʚʣʷʝʪʩʷ ʝʝ ʦʙʱʝʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ. ʈʝʛʠʦʥʘʣʴʥʳʤ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ, ʉʄʀ, 
ʦʙʱʝʩʪʚʝʥʥʳʤ ʠʥʩʪʠʪʫʪʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʲʷʩʥʷʪʴ ʥʘʩʝʣʝʥʠʶ ʚʦʟʤʦʞʥʦʩʪʠ 
ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʩʠʩʪʝʤ ʠ ʩʨʝʜʩʪʚ 
ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʞʠʟʥʠ ʠ ʨʘʙʦʪʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʘʩʩʦʚʳʡ ʠ ʜʝʰʝʚʳʡ ʜʦʩʪʫʧ ʢ 
ʩʦʚʨʝʤʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʦʩʦʙʝʥʥʦ ʜʝʪʷʤ ʠ ʩʝʤʴʷʤ ʩʦ ʩʨʝʜʥʠʤʠ ʠ 
ʥʠʟʢʠʤʠ ʜʦʭʦʜʘʤʠ. 

ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ, ʢʘʢ ʤʦʥʠʪʦʨʠʥʛ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʧʦʣʠʪʠʢʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʠʤʘʪʴ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʠ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ 
ʧʨʦʚʦʜʠʤʦʡ ʧʦʣʠʪʠʢʠ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ 
ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ. ʀʤʝʥʥʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ 
ʤʝʭʘʥʠʟʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʚʣʠʷʝʪ ʥʘ ʭʦʜ ʚʩʝʭ ʧʨʦʮʝʩʩʦʚ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 
ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʝʛʠʦʥʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʠ ʜʦʩʪʠʞʝʥʠʝ 
ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʘʰʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʤʝʭʘʥʠʟʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ 



 

 

 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʬʝʨʫ ʨʝʛʠʦʥʘ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʦʚʝʜʝʥʠʝ ʚ ʞʠʟʥʴ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, 
ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʝʛʠʦʥʘ ʢʘʢ ʙʘʟʳ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 
ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ, ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʢʫʣʴʪʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʠ 
ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʉʫʤʤʠʨʫʷ ʠʟʣʦʞʝʥʥʦʝ ʚʳʰʝ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʚʘʞʥʦ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ 
ʧʨʦʮʝʩʩʘʤʠ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʬʝʨʝ ʨʝʛʠʦʥʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʢʦʤʧʣʝʢʩ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʝʡ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ ʠ ʬʘʢʪʦʨʦʚ, 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʠʭ: 

ï ʥʘʫʯʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʚ 
ʨʝʛʠʦʥʝ; 

ï ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

ï ʥʘʣʠʯʠʝ ʯʝʪʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ; 

ï ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ, 
ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

ï ʧʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʩʝʭ ʫʧʨʘʚʣʝʥʮʝʚ ʚ ʩʬʝʨʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʥʦʛʦ ʤʠʨʦʚʦʟʟʨʝʥʠʷ 
ʫʧʨʘʚʣʷʶʱʠʭ, ʨʘʟʚʠʪʠʝ ʠʭ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ; 

ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚ ʨʝʛʠʦʥʝ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʝʛʦ ʨʘʟʚʠʪʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʢʫʣʴʪʫʨʳ; 

ï ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ ʬʠʥʘʥʩʦʚʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ; 

ï ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʤʝʜʠʘʤʝʥʝʜʞʝʨʦʚ ʠ 
ʞʫʨʥʘʣʠʩʪʦʚ; 

ï ʨʘʟʚʠʪʠʝ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʣʘʩʪʴʶ, ʉʄʀ ʠ ʦʙʱʝʩʪʚʦʤ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 
ʫʢʨʝʧʣʝʥʠʝ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʥʘ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ, ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʜʠʘʣʦʛ, ʧʦʠʩʢ 
ʘʣʴʪʝʨʥʘʪʠʚ ʧʦ ʩʦʮʠʘʣʴʥʦ ʚʘʞʥʳʤ ʧʨʦʙʣʝʤʘʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ; 

ï ʠʥʩʪʠʪʫʪ ʉʄʀ ʚʳʩʪʫʧʘʝʪ ʚʘʞʥʝʡʰʠʤ ʩʫʙʲʝʢʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʧʨʘʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦ ʦʙʲʝʤʫ ʠ ʩʦʜʝʨʞʘʥʠʶ ʤʝʨʦʧʨʠʷʪʠʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ, 
ʧʨʘʚʦʚʦʛʦ, ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ 
ʚʘʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʨʠʪʝʨʠʘʣʴʥʫʶ ʦʮʝʥʦʯʥʫʶ ʙʘʟʫ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʷʪ ʢʨʠʪʝʨʠʠ ʠ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʦʢʘʟʘʪʝʣʠ (ʠʥʜʠʢʘʪʦʨʳ). 

ʂʨʠʪʝʨʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚʘ ʚʳʷʚʣʝʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 
ʧʨʠʟʥʘʢʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ, ʘ 



 

 

 

ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪ ʚʳʷʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ 
ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʆʧʠʨʘʷʩʴ ʥʘ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ,4 
ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʘʢʪʠʢʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʨʝʛʠʦʥʘʭ5 ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ çʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ (2011-2020 ʛʦʜʳ)è6 ʚ ʢʘʯʝʩʪʚʝ 
ʢʨʠʪʝʨʠʝʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʤʳ ʚʳʜʝʣʷʝʤ: 
ʩʦʮʠʘʣʴʥʳʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʧʦʣʠʪʠʯʝʩʢʠʡ, ʜʫʭʦʚʥʳʡ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʨʠʪʝʨʠʠ. 

ʆʭʘʨʘʢʪʝʨʠʟʫʝʤ ʜʘʥʥʳʝ ʢʨʠʪʝʨʠʠ (ʪʘʙʣ.1).   
 

ʋʙʚʤʡʯʙ  1 
ʃʩʡʫʞʩʡʡ ʡ ʨʧʣʙʠʙʫʞʤʡ ʶʭʭʞʣʫʡʛʦʧʪʫʡ ʬʨʩʙʛʤʞʦʡʸ ʩʞʜʡʧʦʙʤʵʦʧʢ 

ʡʦʭʧʩʥʙʯʡʧʦʦʧʢ ʨʧʤʡʫʡʣʧʢ 
 ́ ʃʩʡʫʞʩʡʡ ʈʧʣʙʠʙʫʞʤʵ ʣʩʡʫʞʩʡʸ 

1. ʉʦʮʠʘʣʴʥʳʡ 
ʢʨʠʪʝʨʠʡ 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʛʠʦʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʙʦʣʴʰʠʥʩʪʚʘ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʠ 
ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 
ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʟʘʱʠʪʳ ʩʚʦʠʭ 
ʠʥʪʝʨʝʩʦʚ, ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʠ ʜʨ.  

2. ʕʢʦʥʦʤʠʯʝʩʢʠʡ 
ʢʨʠʪʝʨʠʡ 

ʈʝʘʣʠʟʘʮʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 
ʫʩʧʝʰʥʫʶ ʩʪʨʘʪʝʛʠʶ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 

3. ʇʦʣʠʪʠʯʝʩʢʠʡ 
ʢʨʠʪʝʨʠʡ 

ʈʝʛʫʣʷʨʥʦʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʘ ʦ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ 
ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʞʠʟʥʠ, ʧʦʩʪʦʷʥʥʦʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʚ ʩʬʝʨʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ, ʨʘʟʚʠʪʠʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 
ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ 

4. ɼʫʭʦʚʥʳʡ ʢʨʠʪʝʨʠʡ ɺʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩʦ ʉʄʀ, 
ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ, 
ʦʪʚʝʯʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʤ ʠ ʠʥʪʝʨʝʩʘʤ ʨʝʛʠʦʥʘ 

5. ʆʙʨʘʟʦʚʘʪʝʣʴ-ʥʳʡ 
ʢʨʠʪʝʨʠʡ 

ʈʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ʜʝʣʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ 
ʥʘʩʝʣʝʥʠʷ, ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʦʢʘʟʳʚʘʝʤʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ 

 
ɸʥʘʣʠʟ ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ ʢʨʠʪʝʨʠʝʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, 

ʯʪʦ ʦʥʠ ʦʪʨʘʞʘʶʪ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʦʨʦʥʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 
ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. 

ʆʙʦʙʱʘʷ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 
ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʷʚʣʷʝʪʩʷ 
ʢʦʤʧʣʝʢʩ ʫʩʣʦʚʠʡ, ʬʘʢʪʦʨʦʚ ʠ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʨʠʪʝʨʠʠ ʠ ʧʦʢʘʟʘʪʝʣʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʟʙʨʘʥʥʘʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʨʠʝʥʪʘʮʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ 
ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ 
ʦʙʲʝʜʠʥʷʝʪ ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

                                                           
4 ɼʤʠʪʨʠʝʚ ʄ.ɻ. ʈʝʛʠʦʥʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʢʘʢ ʬʘʢʪʦʨ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ/ ɸʚʪʦʨʝʬ. ʜʠʩ. éʢʘʥʜ. ʧʦʣʠʪ. ʥʘʫʢ ï 
ʄ., 2004. 
5 ʂʦʥʮʝʧʮʠʷ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘ 2006-2008 ʛʦʜʳ. URL: http://belg-gov.ru/doc/2222 
6 ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ "ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʱʝʩʪʚʦ (2011 ï 2020 ʛʦʜʳ)" URL: http://www.programs-
gov.ru/informatsionnoe_obschestvo/378-o-gosudarstvennoy-programme-rossiyskoy-federacii-informacionnoe-obschestvo-2011-2020-gody.html 



 

 

 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʙʣʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʦʡ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ  

 
1. ɺʦʣʯʝʥʢʦʚ ʀ.ɼ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ 
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ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥʦ ʩʦʩʪʦʷʥʠʝ ʨʳʥʢʘ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʈʦʩʩʠʠ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ 

ʜʠʥʘʤʠʢʘ ʩʜʝʣʦʢ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʩ ʟʝʤʣʝʡ ʨʘʩʪʝʪ, ʧʨʠ ʵʪʦʤ 
ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʜʝʣʦʢ ʩ ʘʨʝʥʜʦʡ ʟʝʤʣʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʩʚʷʟʘʥʥʳʭ ʩ 
ʜʘʨʝʥʠʝʤ, ʥʘʩʣʝʜʦʚʘʥʠʝʤ ʠ ʟʘʣʦʛʦʤ ʟʝʤʣʠ. ɺ 2012 ʛʦʜʫ ʚ ʈʦʩʩʠʠ ʩ ʫʯʝʪʦʤ ʜʝʡʩʪʚʫʶʱʠʭ ʜʦʛʦʚʦʨʦʚ 
ʘʨʝʥʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪʝ ʥʘʭʦʜʠʣʦʩʴ 5 792 019 ʟʝʤʝʣʴʥʳʭ 
ʫʯʘʩʪʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 203 399,62 ʪʳʩ. ʛʘ. 

ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʩʜʝʣʢʠ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʮʝʥʘ ʟʝʤʣʠ. 
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Abstract: The state of the land market in Russia, analyzes the dynamics of transactions with land plots. The total 

number of land transactions is increasing, while the trend of predominance of transactions with land rent, and increases 
the number of transactions associated with the donation, inheritance and land as collateral. In 2012 in Russia with regard 
to the existing leases of state and municipal land in the turnover was 5 792 019 land plots with a total area of 203 
thousand hectares 399,62. 

Key words: land resources, transactions with land plots, the price of land. 

 
ʈʦʩʩʠʷ ʦʙʣʘʜʘʝʪ ʢʨʫʧʥʳʤ ʨʝʟʝʨʚʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʘ ʧʣʘʥʝʪʝ. 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ 1 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 
1709,8 ʤʣʥ. ʛʘ (ʨʠʩ. 1). ɺ ʩʦʩʪʘʚʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ ʥʘʠʙʦʣʴʰʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ 
ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʟʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ (65,7%) ʠ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
- 22,6% ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʩʨʝʜʩʪʚʦʤ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʅʘ 1 ʷʥʚʘʨʷ 2014 ʛʦʜʘ ʠʭ ʧʣʦʱʘʜʴ  ʩʦʩʪʘʚʣʷʣʘ 
386,5 ʤʣʥ. ʛʘ [2]. 

ɺ ʙʣʠʞʘʡʰʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʤʠʨʝ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝ ʫʛʨʦʟʳ ʜʝʬʠʮʠʪʘ 
ʧʨʦʜʦʚʦʣʴʩʪʚʠʷ, ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʘ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʩʪʦʠʤʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʆʙʲʝʢʪʠʚʥʳʤʠ 
ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʵʪʦʛʦ ʚʳʩʪʫʧʘʶʪ: ʨʦʩʪ ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ, ʫʚʝʣʠʯʝʥʠʝ ʩʧʨʦʩʘ ʥʘ 
ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʠ ʜʝʛʨʘʜʘʮʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, 
ʨʦʩʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ ï 
ʙʠʦʵʪʘʥʦʣʘ ʠ ʙʠʦʜʠʟʝʣʷ. 



 

 

 

 
ʉʡʪ.1. ʊʫʩʬʣʫʬʩʙ ʠʞʥʞʤʵʦʴʮ ʩʞʪʬʩʪʧʛ ʉʍ (ʦʙ 1 ʸʦʛʙʩʸ 2014 ʜ.) 

 
ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʩʪʝʧʝʥʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʣʦʜʦʨʦʜʠʷ, 

ʢʦʪʦʨʦʝ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚʳʰʝ, ʯʝʤ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʩʪʨʘʥ. ʆʜʥʘʢʦ ʈʦʩʩʠʷ ʦʪʣʠʯʘʝʪʩʷ ʚ ʭʫʜʰʫʶ 
ʩʪʦʨʦʥʫ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʩʪʨʘʥ ʤʠʨʘ ʚʝʜʝʥʠʝʤ ʩ/ʭ. ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʦʙʰʠʨʥʳʭ 
ʧʣʦʱʘʜʷʭ ʩ ʜʝʬʠʮʠʪʦʤ ʦʩʘʜʢʦʚ ʠ ʥʘʣʠʯʠʝʤ ʪʝʨʨʠʪʦʨʠʡ ʩ ʢʦʨʦʪʢʠʤ ʧʝʨʠʦʜʦʤ ʚʝʛʝʪʘʮʠʠ. ʕʪʠ 
ʥʝʜʦʩʪʘʪʢʠ ʥʠʚʝʣʠʨʫʶʪʩʷ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʣʦʱʘʜʴ ʧʨʦʜʫʢʪʠʚʥʳʭ 
ʟʝʤʝʣʴ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 9 ʤʣʥ. ʢʚ. ʢʤ, ʪ.ʝ. 11% ʦʪ ʦʙʱʝʤʠʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʇʦ ʵʪʦʤʫ 
ʧʦʢʘʟʘʪʝʣʶ ʈʦʩʩʠʷ ʩʦʭʨʘʥʷʝʪ ʤʠʨʦʚʦʝ ʣʠʜʝʨʩʪʚʦ, ʧʨʝʚʦʩʭʦʜʷ ʜʨʫʛʠʝ ʩʪʨʘʥʳ ʤʠʨʘ ʚ ʥʝʩʢʦʣʴʢʦ 
ʨʘʟ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʦʡ ʩʪʨʘʥʦʡ, ʛʜʝ ʦʩʪʘʣʩʷ 
ʨʝʟʝʨʚ, ʢʘʢ ʜʣʷ ʵʢʩʪʝʥʩʠʚʥʦʛʦ (ʨʘʩʰʠʨʝʥʠʝ ʧʣʦʱʘʜʝʡ c/ʭ ʫʛʦʜʠʡ), ʪʘʢ ʠ ʜʣʷ ʠʥʪʝʥʩʠʚʥʦʛʦ (ʨʦʩʪ 
ʫʨʦʞʘʡʥʦʩʪʠ  c/ʭ ʢʫʣʴʪʫʨ) ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ ʣʫʯʰʝʝ ʤʝʩʪʦ ʚ ʤʠʨʝ 
ʧʦ ʪʨʸʤ ʢʣʶʯʝʚʳʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʧʘʰʥʠ, ʥʠʟʢʘʷ ʨʘʩʧʘʭʘʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ, ʠ 
ʚʳʩʦʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʘʰʥʝʡ ʚ ʨʘʩʯʝʪʝ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ. ɺʳʰʝʩʢʘʟʘʥʥʦʝ ʛʦʚʦʨʠʪ ʦ 
ʟʥʘʯʠʪʝʣʴʥʦʤ ʧʦʪʝʥʮʠʘʣʝ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ c/ʭ 
ʧʨʦʜʫʢʮʠʠ.  

ʋʯʠʪʳʚʘʷ ʨʦʩʪ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʨʳʥʢʘ 
ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ. ɺ ʜʝʣʦʚʦʤ ʦʙʦʨʦʪʝ ʥʘʭʦʜʠʪʩʷ ʜʦʚʦʣʴʥʦ ʤʥʦʛʦ ʟʝʤʣʠ  
(ʪʘʙʣ. 1). 

ɺ 2009 ʛʦʜʫ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 4 884 ʪʳʩ. ʩʜʝʣʦʢ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ,  ʧʦ 
ʠʪʦʛʘʤ 2010 ʛʦʜʘ ï 5 321 ʪʳʩ., ʘ ʚ 2012 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʩ ʟʝʤʣʝʡ ʩʦʩʪʘʚʠʣʦ 5 792 ʪʳʩ., 
ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 156 923,68 ʪʳʩ. ʛʘ. ɺ 2009 ʛʦʜʫ ʚ ʦʙʱʝʤ ʦʙʲʸʤʝ ʩʜʝʣʦʢ ʩ ʟʝʤʝʣʴʥʳʤʠ 
ʫʯʘʩʪʢʘʤʠ ʧʨʝʦʙʣʘʜʘʝʪ ʘʨʝʥʜʘ ï 3 514,6 ʪʳʩ. ʩʜʝʣʦʢ. ɿʘ ʛʦʜ ʧʨʦʜʘʥʦ 350,6 ʪʳʩ. 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʩ ʟʝʤʣʝʡ ʝʞʝʛʦʜʥʦ 

ɿʝʤʣʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ - 

1,2%

ɿʝʤʣʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ - 2,7%

ɿʝʤʣʠ ʟʘʧʘʩʘ - 5,2%

ɿʝʤʣʠ ʚʦʜʥʦʛʦ ʬʦʥʜʘ - 1,6%

ɿʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ - 22,6%

ɿʝʤʣʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘ - 65,7%

ɿʝʤʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʠʥʦʛʦ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ - 1,0%

,



 

 

 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɺ 2012 ʛʦʜʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʩ ʟʝʤʣʝʡ ʩʦʩʪʘʚʠʣʦ - 5 792 ʪʳʩ., ʧʨʠ 
ʵʪʦʤ ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʧʨʝʦʙʣʘʜʘʥʠʷ ʩʜʝʣʦʢ ʩ ʘʨʝʥʜʦʡ ʟʝʤʣʠ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ  
ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ  ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʣʦʛʦʤ, ʜʘʨʝʥʠʝʤ ʠ ʥʘʩʣʝʜʦʚʘʥʠʝʤ  ʟʝʤʣʠ.  

 
ʋʙʚʤʡʯʙ 1 

ʊʝʞʤʣʡ ʪ ʠʞʥʞʤʵʦʴʥʡ ʬʰʙʪʫʣʙʥʡ ʛ ʉʧʪʪʡʢʪʣʧʢ ʍʞʝʞʩʙʯʡʡ 

 
 
ʂ ʧʨʠʤʝʨʫ, ʢʦʣʠʯʝʩʪʚʦ ʩʜʝʣʦʢ ʩ ʟʘʣʦʛʦʤ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ 

ʚʦʟʨʦʩʣʦ ʚ 3,4 ʨʘʟʘ: ʩ 43,9 ʪʳʩ. ʜʦ 148,9 ʪʳʩ. ʆʜʥʘʢʦ ʜʦʣʷ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪʝ ʦʪ ʦʙʱʝʛʦ ʬʦʥʜʘ 
ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʈʌ  ʥʝʚʳʩʦʢʘ. 

ɿʘ 2012 ʛʦʜ ʙʳʣʦ ʧʨʦʜʘʥʦ 931,3 ʪʳʩ. ʛʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ 
ʨʝʩʫʨʩʦʚ ʈʌ, ʧʨʠ ʵʪʦʤ ʨʦʩʪ ʩʦʩʪʘʚʠʣ ï 320,5 ʪʳʩ.ʛʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009-ʤ ʛʦʜʦʤ. ɺ 2012 ʛʦʜʫ 
ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʧʨʦʜʘʚʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʠʣʘ ï 2,48 ʛʘ. ɸʢʪʠʚʥʝʝ ʚʩʝʛʦ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ  ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʈʌ ʧʨʦʜʘʚʘʣʠʩʴ ʚ ʎʝʥʪʨʘʣʴʥʦʤ, ʇʨʠʚʦʣʞʩʢʦʤ ʠ 
ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ ï 23,0%, 20,1% ʠ 19,7% ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʜʝʣʦʢ 
ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [1]. 

ɺ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2012 ʛʦʜʫ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʢʦʣʦ 1 
130,4 ʪʳʩ. ʜʦʛʦʚʦʨʦʚ (20886,3 ʪʳʩ. ʛʘ) ʢʫʧʣʠ-ʧʨʦʜʘʞʠ ʟʘʩʪʨʦʝʥʥʳʭ ʠ ʩʚʦʙʦʜʥʳʭ 
ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʟʘʢʣʶʯʝʥʳ, ʢʘʢ ʩ ʛʨʘʞʜʘʥʘʤʠ, ʪʘʢ ʠ ʩ ʦʨʛʘ-
ʥʠʟʘʮʠʷʤʠ. ɻʨʘʞʜʘʥʘʤʠ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦʢʫʧʘʣʠʩʴ, ʯʘʱʝ ʚʩʝʛʦ, ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴ-
ʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠ ʚʝʜʝʥʠʷ ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʘʜʦʚʦʜʩʪʚʘ, ʘ 
ʦʨʛʘʥʠʟʘʮʠʷʤʠ ð ʜʣʷ  ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʊʦʛʜʘ ʢʘʢ ʚ 2009 ʛʦʜʫ ʯʠʩʣʦ ʘʥʘʣʦʛʠʯʥʳʭ ʩʜʝʣʦʢ ʙʳʣʦ ʚ 2 ʨʘʟʘ ʤʝʥʴʰʝ, ʘ ʧʣʦʱʘʜʴ 



 

 

 

ʦʪʯʫʞʜʝʥʥʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 3 159 ʪʳʩ.ʛʘ. 
 

ʋʙʚʤʡʯʙ  2 
ʊʩʞʝʦʡʞ ʯʞʦʴ ʦʙ ʠʞʥʞʤʵʦʴʞ ʬʰʙʪʫʣʡ, ʨʩʧʝʙʦʦʴʞ ʜʩʙʟʝʙʦʙʥ ʡ ʷʩʡʝʡʰʞʪʣʡʥ 

ʤʡʯʙʥ ʛ ʉʧʪʪʡʢʪʣʧʢ ʍʞʝʞʩʙʯʡʡ ʛ 2012 ʜʧʝʬ ʩʬʚ./ʥ2 

 
 
 

ʌʝʜʝʨʘʣʴʥʳʝ 
ʦʢʨʫʛʘ 
ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠ 

 
 

ɻʨʘʞʜʘʥʘʤʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʷʤ ʜʣʷ: ʖʨʠʜʠʯʝʩʢʠʤ 
ʣʠʮʘʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 
ʮʝʣʷʭ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʠ ʠ ʠʥʦʛʦ 
ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ 

ʂʨʝʩʪʴʷʥʩʢʠʤ 
(ʬʝʨʤʝʨʩʢʠʤ) 
ʭʦʟʷʡʩʪʚʘʤ, 
ʜʨʫʛʠʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡ-
ʩʪʚʝʥʥʳʤ 
ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʞʠʣʠʱʥʦʛʦ ʠ ʜʘʯʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʣʠʯʥʦʛʦ ʧʦʜʩʦʙʥʦʛʦ 
ʭʦʟʷʡʩʪʚʘ, ʩʘʜʦʚʦʜ-

ʩʪʚʘ, 
ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ ʠ 
ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

ʚ ʥʘ-
ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʘʭ 

ʚʥʝ 
ʥʘ-

ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ 

ʚ ʥʘ-
ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʘʭ 

ʚʥʝ 
ʥʘ-

ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ 

ʚ ʥʘ-
ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʘʭ 

ʚʥʝ ʥʘ-
ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ 

ʚ ʥʘ-
ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʘʭ 

ʚʥʝ ʥʘ-
ʩʝʣʝʥʥʳʭ 
ʧʫʥʢʪʦʚ 

ʈʦʩʩʠʡʩʢʘʷ 
ʌʝʜʝʨʘʮʠʷ 136,11 19,84 28,28 12,92 131,50 35,10 4,01 17,83 

ʎʝʥʪʨʘʣʴʥʳʡ 58,70 74,11 38,26 10,96 186,08 21,24 7,01 3,41 

ʉʝʚʝʨʦ-
ɿʘʧʘʜʥʳʡ 538,96 29,46 71,99 16,11 77,68 47,89 8,86 4,55 

ʖʞʥʳʡ 159,05 3,61 52,85 21,49 309,43 150,30 5,27 122,48 

ʉʝʚʝʨʦ-
ʂʘʚʢʘʟʩʢʠʡ 133,92 - 2,97 4,54 209,39 6,80 1,82 2,80 

ʇʨʠʚʦʣʞʩʢʠʡ 48,94 24,71 19,63 24,98 101,64 21,91 3,02 2,84 

ʋʨʘʣʴʩʢʠʡ 28,28 0,18 13,01 1,89 49,52 13,53 2,62 5,43 

ʉʠʙʠʨʩʢʠʡ 53,98 2,95 8,21 10,61 71,23 14,66 1,64 0,36 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 67,03 3,86 19,28 12,75 47,04 4,47 1,88 0,79 

 
ʊʦʣʴʢʦ ʟʘ 2012 ʛʦʜ ʛʨʘʞʜʘʥʝ ʈʦʩʩʠʠ ʧʨʠʦʙʨʝʣʠ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʠ 

ʜʘʯʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï 343,2 ʪʳʩ. ʫʯʘʩʪʢʦʚ ʧʣʦʱʘʜʴʶ 581677 ʛʘ, ʜʣʷ ʣʠʯʥʦʛʦ 
ʧʦʜʩʦʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʘʜʦʚʦʜʩʪʚʘ, ʦʛʦʨʦʜʥʠʯʝʩʪʚʘ ʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 509,4 ʪʳʩ. 
ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (1 172 ʪʳʩ. ʛʘ).  ʇʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʫʯʘʩʪʢʘ, ʧʨʠʦʙʨʝʪʝʥʥʦʛʦ 
ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʩʷ: ʩ 1,17 ʛʘ ʜʦ 2,3 ʛʘ. ʖʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ ʜʣʷ 
ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 2012 ʛʦʜʫ ʙʳʣʦ ʩʦʚʝʨʰʝʥʦ 84,7 ʪʳʩ. 
ʩʜʝʣʦʢ ʥʘ ʧʣʦʱʘʜʠ 3385,1 ʪʳʩ. ʛʘ. ʉʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʠʣʘ ï 40 ʛʘ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʟʝʤʝʣʴʥʳʡ ʨʳʥʦʢ ʟʘʚʠʩʠʪ ʦʪ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢ, ʚ 2012 ʛʦʜʫ ʚ ʎʝʥʪʨʘʣʴʥʦʤ 
ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʛʨʘʞʜʘʥʘʤʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʨʦʜʘʥʦ 327,4 ʪʳʩ. ʟʝʤʝʣʴʥʳʭ 
ʫʯʘʩʪʢʦʚ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 28,7% ʦʪ ʵʪʠʭ ʩʜʝʣʦʢ ʚ ʈʦʩʩʠʠ, ʚ ʇʨʠʚʦʣʞʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 
ʦʢʨʫʛʝ ð 228,1 ʪʳʩ. ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (20,2%), ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ð 186,6 
ʪʳʩ. ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ (16,5%).  

ʎʝʥʳ ʥʘ ʥʝʟʘʩʪʨʦʝʥʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ, ʘ ʪʘʢ ʞʝ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʣʠ 



 

 

 

(ʪʘʙʣ. 2).  
ʊʘʢ, ʚ 2012 ʛʦʜʫ ʚ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʧʨʠʦʙʨʝʪʘʝʤʳʭ ʜʣʷ ʀɾʉ ʚ ʯʝʨʪʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʩʦʩʪʘʚʠʣʘ 136,1 ʨʫʙ. ʤ2, 
ʜʣʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʮʝʣʝʡ 131,5 ʨʫʙ. ʠ ʚʩʝʛʦ 28,3 ʨʫʙ. ʜʣʷ ʮʝʣʝʡ ʚʝʜʝʥʠʷ ʃʇʍ ʠ 
ʩʘʜʦʚʦʜʩʪʚʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʣʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʤ ʠ 
ʖʞʥʦʤ ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʘʭ. 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʷʚʣʷʶʪʩʷ ʩʜʝʣʢʠ ʩ ʘʨʝʥʜʦʡ 
ʟʝʤʣʠ, ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʩʜʝʣʦʢ, ʩʦʚʝʨʰʝʥʥʳʭ ʚ 2012 ʛʦʜʫ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʧʦ 
ʢʦʣʠʯʝʩʪʚʫ ʩʜʝʣʦʢ ï 59,1%, ʘ ʧʦ ʧʣʦʱʘʜʠ ð 77,2%.  ʇʦ ʦʬʠʮʠʘʣʴʥʳʤ ʦʪʯʝʪʘʤ 
ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘ 2012 ʛʦʜ ʧʨʝʜʧʨʠʷʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 
ʪʨʘʥʩʧʦʨʪʘ ʠ ʪ.ʧ. ʧʣʘʪʠʣʠ ʟʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʚ 
ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʚ ʩʨʝʜʥʝʤ 38,84 ʨʫʙ./ʤ2, ʚʥʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ð 24,57 ʨʫʙ./ʤ2; 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ð 1,29 ʨʫʙ./ʢʚ. ʤ ʠ 37,26 ʨʫʙ./ʤ2. 
ʈʘʟʤʝʨ ʘʨʝʥʜʥʦʡ ʧʣʘʪʳ ʫʧʣʘʯʠʚʘʝʤʦʡ ʛʨʘʞʜʘʥʘʤʠ ð ʜʣʷ ʞʠʣʠʱʥʦʛʦ ʠ ʜʘʯʥʦʛʦ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ð 33,3 ʨʫʙ./ ʤ2 ʠ 1,83 ʨʫʙ./ ʤ2. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʳʥʦʢ ʟʝʤʣʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚʦʢʨʫʛ ʨʘʡʦʥʥʳʭ ʠ ʦʙʣʘʩʪʥʳʭ ʮʝʥʪʨʦʚ, 
ʛʜʝ ʠ ʦʪʤʝʯʘʶʪʩʷ ʩʘʤʳʝ ʚʳʩʦʢʠʝ ʮʝʥʳ ʥʘ ʟʝʤʣʶ. ʅʘʠʙʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ ʟʝʤʝʣʴʥʳʭ 
ʫʯʘʩʪʢʦʚ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʠʭ ʜʣʷ ʀɾʉ.  

ɺ ʮʝʣʦʤ ʜʘʥʥʳʝ ʦ ʩʜʝʣʢʘʭ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʦʪʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ 
ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴʥʦʛʦ ʨʳʥʢʘ ʚ ʈʦʩʩʠʠ. ɺ 2012 ʛʦʜʫ ʚ ʩʪʨʘʥʝ ʩ ʫʯʝʪʦʤ 
ʜʝʡʩʪʚʫʶʱʠʭ ʜʦʛʦʚʦʨʦʚ ʘʨʝʥʜʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʝʤʝʣʴ ʚ ʦʙʦʨʦʪʝ 
ʥʘʭʦʜʠʣʦʩʴ 5 792 019 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 203 399,62 ʪʳʩ. ʛʘ [1]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʝʤʝʣʴʥʳʡ ʨʳʥʦʢ ʚ ʈʦʩʩʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʩʬʝʨʝ 
ʧʝʨʝʜʘʯʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʟʝʤʝʣʴ ʚ ʘʨʝʥʜʫ. 
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ʇʨʦʙʣʝʤʘ ʠʥʬʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝʤʘʣʦʚʘʞʥʦʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʢʠ, ʪʘʢ ʢʘʢ ʝʝ 
ʧʦʩʣʝʜʩʪʚʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʟʘʥʠʤʘʶʪ 
ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʩʪʨʘʥʳ ʠ 
ʚʩʝʤʠʨʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤ ʚ ʥʘʰʝʤ 
ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʩʫʱʥʦʩʪʠ, 
ʛʣʫʙʦʢʠʭ ʧʨʠʯʠʥ ʠ ʫʩʪʨʦʡʩʪʚʦ ʨʘʟʚʠʪʠʷ ʠʥʬʣʷʮʠʠ, ʝʝ ʩʧʝʮʠʬʠʢʘ ʠ ʦʩʥʦʚʥʳʝ 
ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʠ ʩ ʝʝ ʤʠʨʦʚʳʤ ʦʧʳʪʦʤ. 
ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʥʬʣʷʮʠʠ ʟʘʩʪʘʚʣʷʶʪ 
ʨʫʢʦʚʦʜʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʧʨʦʚʦʜʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʦʙʭʦʜʠʤʫʶ ʧʦʣʠʪʠʢʫ, ʢʦʪʦʨʘʷ 
ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʨʦʪʠʚʦʩʪʦʷʥʠʝ ʠʥʬʣʷʮʠʠ. 

ʀʥʬʣʷʮʠʷ ï ʵʪʦ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʮʝʥ ʥʘ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ. ʆʥʘ 
ʠʟʤʝʨʷʝʪʩʷ ʢʘʢ ʝʞʝʛʦʜʥʦʝ ʧʨʦʮʝʥʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ [2]. 

ɻʦʩʫʜʘʨʩʪʚʦ ʧʳʪʘʝʪʩʷ ʧʦʜʜʝʨʞʘʪʴ ʠʥʬʣʷʮʠʶ ʥʘ ʥʝʦʙʭʦʜʠʤʦʤ ʝʤʫ ʫʨʦʚʥʝ, ʵʪʘ 
ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʢʘʟʳʚʘʝʪ ʥʘʤ ʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʜʘʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʠ ʦ 
ʩʪʘʙʠʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ.    



 

 

 

ʇʨʦʪʠʚʦʩʪʦʷʥʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʠʥʬʣʷʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ 
ʧʦʣʠʪʠʢʠ ʠ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʵʣʝʤʝʥʪ ʧʦʜʜʝʨʞʘʥʠʝ ʵʢʦʥʦʤʠʢʠ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʠʥʬʣʷʮʠʠ ʩʦʮʠʘʣʴʥʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ 
ʪʦʣʢʘʶʪ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʚʚʦʜʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɸʥʪʠʠʥʬʣʷʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ ʦʭʚʘʪʳʚʘʝʪ ʤʥʦʞʝʩʪʚʦ ʩʘʤʳʭ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʙʶʜʞʝʪʥʳʭ, ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʳʭ ʤʝʨ, ʥʘʣʦʛʦʚʳʭ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʳ 
ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʜʦʩʪʠʞʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʜʝʡʩʪʚʠʷ ʧʦ ʨʝʛʫʣʠʨʦʚʢʠ ʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʜʦʭʦʜʦʚ. ʆʜʥʦ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ 
ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦʙʳ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʙʳʣʦ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʛʨʫʧʧ ʜʘʚʣʝʥʠʷ: 
ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʳʝ ʤʝʨʳ ʪʨʝʙʫʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ ʚʟʚʝʰʝʥʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʜʣʷ ʙʦʨʴʙʳ ʩ ʠʥʬʣʷʮʠʝʡ ʥʫʞʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʝʝ 
ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʧʨʠʯʠʥʘʤ.  ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʫʞʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʵʪʦʡ ʙʦʨʴʙʝ 
ʛʣʘʚʥʳʤʠ ʮʝʣʷʤʠ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʥʮʠʘʣʘ 
ʠʥʬʣʷʮʠʠ, ʧʨʝʜʩʢʘʟʫʝʤʘʷ ʜʠʥʘʤʠʢʘ ʠʥʬʣʷʮʠʠ, ʧʘʜʝʥʠʝ ʠʥʬʣʷʮʠʦʥʥʳʭ ʪʝʤʧʦʚ, 
ʩʪʘʙʠʣʠʟʘʮʠʷ ʮʝʥ [5]. ʏʪʦ ʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʧʨʠʯʠʥʘʤ ʠʥʬʣʷʮʠʠ?  

ɺʦ-ʧʝʨʚʳʭ, ʠʥʬʣʷʮʠʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ, ʝʩʣʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠʥʚʝʩʪʠʮʠʡ 
ʠʩʧʦʣʥʷʝʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʧʘʩʥʳʤʠ ʷʚʣʷʶʪʩʷ 
ʠʥʚʝʩʪʠʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʠʣʠʪʘʨʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʢʠ ʠ ʪʨʝʙʫʶʱʠʝ ʨʦʩʪ ʨʘʩʭʦʜʦʚ 
ʙʶʜʞʝʪʘ, ʧʦʚʳʰʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʛʦ ʩʧʨʦʩʘ, ʚ ʜʦʙʘʚʦʢ ʩʣʠʷʥʠʝ 
ʪʨʫʜʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʟ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʪʦʚʘʨʦʚ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʧʨʦʜʫʢʪʠʚʥʳʡ ʨʘʩʭʦʜ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʥʘ ʚʦʝʥʥʳʝ ʮʝʣʠ 
ʦʟʥʘʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʣʠʰʴ ʫʪʨʘʪʫ ʩʦʮʠʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʦʝʥʥʳʝ 
ʘʩʩʠʛʥʦʚʘʥʠʷ ʬʦʨʤʠʨʫʶʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʫʚʝʣʠʯʝʥʠʶ ʚʘʣʶʪʥʦʡ ʤʘʩʩʳ ʙʝʟ ʥʘʜʣʝʞʘʱʝʛʦ ʪʦʚʘʨʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʫʚʝʣʠʯʝʥʠʝ 
ʚʦʝʥʥʳʭ ʟʘʪʨʘʪ ʩʯʠʪʘʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʝʜʦʩʪʘʪʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʙʶʜʞʝʪʘ ʠ ʧʦʚʳʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʜʦʣʛʘ ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʘʭ ʩ ʮʝʣʴʶ 
ʚʦʟʤʝʱʝʥʠʷ ʢʦʪʦʨʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ʧʦʚʳʰʘʝʪ ʜʝʥʝʞʥʫʶ ʤʘʩʩʫ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʜʦʭʦʜʦʚ, 
ʚʳʨʘʞʘʶʱʘʷʩʷ ʚ ʥʝʜʦʩʪʘʪʢʝ ʛʦʩʙʶʜʞʝʪʘ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʝʬʠʮʠʪ ʚʦʩʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ 
ʠʥʪʝʥʩʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ çʧʝʯʘʪʥʦʛʦ ʩʪʘʥʢʘè, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʩʩʳ 
ʜʝʥʝʛ ʚ ʦʙʨʘʱʝʥʠʠ.  

ɺ-ʪʨʝʪʴʠʭ, ʧʨʠʩʫʪʩʪʚʠʝ ʤʦʥʦʧʦʣʠʟʤʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ 
ʫʩʪʘʥʦʚʣʝʥʠʶ ʚʳʩʦʢʠʭ ʮʝʥ ʥʘ ʨʳʥʢʝ. ɽʜʠʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ ʮʝʥ ʩʚʷʟʳʚʘʝʪʩʷ ʩ 
ʨʘʟʥʳʤʠ ʰʢʦʣʘʤʠ ʚ ʥʳʥʝʰʥʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠ ʩ ʧʝʨʝʤʝʥʘʤʠ ʩʪʨʫʢʪʫʨʳ ʨʳʥʢʘ ʚ 
20 ʚʝʢʝ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʦʯʪʠ ʥʝ ʥʘʧʦʤʠʥʘʝʪ ʫʩʣʦʚʠʷ ʩʦʚʝʨʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʪʥʦʡ 
ʙʦʨʴʙʳ, ʝʩʣʠ ʥʘ ʨʳʥʢʝ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. 
ʉʦʚʨʝʤʝʥʥʳʡ ʨʳʥʦʢ ʧʦ ʙʦʣʴʰʝʡ ʤʝʨʝ ʷʚʣʷʝʪʩʷ ʦʣʠʛʦʧʦʣʠʩʪʠʯʝʩʢʠʤ ʨʳʥʢʦʤ. 
ʆʣʠʛʦʧʦʣʠʩʪ ʠʤʝʝʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʚʣʘʩʪʴ ʥʘʜ ʮʝʥʦʡ. ʆʣʠʛʦʧʦʣʠʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 
ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʮʝʥ ʠ ʫʩʠʣʝʥʠʠ ʠʭ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʝʩʦʚʝʨʰʝʥʥʳʡ 
ʢʦʥʢʫʨʝʥʪ, ʧʳʪʘʷʩʴ ʫʜʝʨʞʘʪʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʮʝʥ, ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʩʦʟʜʘʥʠʠ 
ʜʝʬʠʮʠʪʘ. ʅʝ ʩʪʨʝʤʷʩʴ çʠʩʧʦʨʪʠʪʴè ʩʦʙʩʪʚʝʥʥʳʡ ʨʳʥʦʢ ʫʤʝʥʴʰʝʥʠʝʤ ʮʝʥ, ʤʦʥʦʧʦʣʠʠ 
ʠ ʦʣʠʛʦʧʦʣʠʠ ʧʨʝʜʦʪʚʨʘʱʘʶʪ ʨʦʩʪ ʵʣʘʩʪʠʯʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʠʷ ʪʦʚʘʨʦʚ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ 
ʮʝʥ. ʆʛʨʘʥʠʯʝʥʠʝ ʧʨʠʪʦʢʘ ʥʦʚʝʡʰʠʭ ʠʟʛʦʪʦʚʠʪʝʣʝʡ ʚ ʦʙʣʘʩʪʴ ʦʣʠʛʦʧʦʣʠʩʪʦʚ 



 

 

 

ʧʦʜʜʝʨʞʠʚʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʩʦʚʦʢʫʧʥʦʛʦ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ. 
ɺ-ʯʝʪʚʝʨʪʳʭ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ çʦʪʢʨʳʪʦʩʪʠè ʵʢʦʥʦʤʠʢʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʦʛʨʦʤʥʳʤ ʚʪʷʛʠʚʘʥʠʝʤ ʝʝ ʚ ʤʠʨʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʚʳʰʘʝʪ ʫʛʨʦʟʫ 
çʠʤʧʦʨʪʠʨʫʝʤʦʡè ʠʥʬʣʷʮʠʠ. ʕʪʦ ï ʠʟʣʠʰʥʝʝ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʩʪʨʘʥʫ ʟʘʨʫʙʝʞʥʦʡ ʚʘʣʶʪʳ; 
ʫʚʝʣʠʯʝʥʠʝ ʮʝʥ ʥʘ ʠʤʧʦʨʪʥʳʝ ʪʦʚʘʨʳ, ʫʧʘʜʦʢ ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʘ ʥʘʮʠʦʥʘʣʴʥʦʡ ʚʘʣʶʪʥʦʡ 
ʝʜʠʥʠʮʳ. ʋʢʘʟʘʥʥʦʝ ʚʳʰʝ ʠʟʤʝʥʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ ʚ 1973 ʛ. 
(ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʨʠʟʠʩ) ʚʳʟʳʚʘʣ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʥʘ ʚʚʦʟʠʤʫʶ ʥʝʬʪʴ ï ʠ ʧʦ 
ʮʝʧʦʯʢʝ ʥʘ ʠʥʳʝ ʧʨʦʜʫʢʪʳ.   ɻʦʩʫʜʘʨʩʪʚʦ ʢʘʞʜʳʡ ʨʘʟ ʠʩʧʳʪʳʚʘʝʪ ʚʣʠʷʥʠʝ çʚʥʝʰʥʝʛʦè 
ʫʚʝʣʠʯʝʥʠʷ ʮʝʥ ʥʘ ʠʤʧʦʨʪʠʨʫʝʤʳʝ ʪʦʚʘʨʳ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʢʫʨʩʘ ʚʘʣʶʪʳ. 
ɺʝʨʦʷʪʥʦʩʪʴ ʩʨʘʞʝʥʠʷ ʩ çʠʤʧʦʨʪʠʨʫʝʤʦʡè ʠʥʬʣʷʮʠʝʡ ʜʦʚʦʣʴʥʦ ʦʛʨʘʥʠʯʝʥʳ. ɽʩʪʴ 
ʚʘʨʠʘʥʪ ʨʝʚʘʣʴʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʜʝʥʝʞʥʫʶ ʝʜʠʥʠʮʫ ʠ ʩʦʚʝʨʰʠʪʴ ʠʤʧʦʨʪ ʵʪʦʡ ʞʝ 
ʥʝʬʪʠ ʥʘʠʙʦʣʝʝ ʥʝʜʦʨʦʛʠʤ. ʆʜʥʘʢʦ ʨʝʚʘʣʴʚʘʮʠʷ ʩʦʚʝʨʰʠʪ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠ ʥʘʠʙʦʣʝʝ 
ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʵʢʩʧʦʨʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʘ ʵʪʦ ʟʥʘʯʠʪ ʩʦʢʨʘʱʝʥʠʝ ʙʦʨʴʙʳ ʥʘ 
ʚʩʝʤʠʨʥʦʤ ʨʳʥʢʝ. 

ɺ-ʧʷʪʳʭ, ʠʥʬʣʷʮʠʷ ʦʙʨʝʪʘʝʪ ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʡʩʷ ʚʠʜ ʚ ʩʣʝʜʩʪʚʠʠ ʪʘʢʠʭ 
ʠʥʬʣʷʮʠʦʥʥʳʭ ʥʘʜʝʞʜ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʪʦʚ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʩʪʨʘʥʘʭ ɿʘʧʘʜʘ 
ʦʩʦʙʝʥʥʦ ʘʢʮʝʥʪʠʨʫʶʪ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʦʪ ʬʘʢʪʦʨ, ʚʳʜʝʣʷʷ, ʯʪʦ ʧʨʝʦʜʦʣʝʚʘʥʠʝ 
ʠʥʬʣʷʮʠʦʥʥʳʭ ʦʞʠʜʘʥʠʡ ʞʠʪʝʣʝʡ ʠ ʠʟʛʦʪʦʚʠʪʝʣʝʡ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ (ʜʘʞʝ ʦʩʥʦʚʥʘʷ) 
ʮʝʣʴ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʉʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʝʪʩʷ ʧʨʠʚʝʜʝʥʠʝ ʪʝʤʧʦʚ 
ʨʦʩʪʘ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʘʤ ʨʦʩʪʘ ʪʦʚʘʨʥʦʡ ʤʘʩʩʳ ʠʣʠ ʞʝ ʩ ʪʝʤʧʘʤʠ 
ʨʝʘʣʴʥʦʛʦ ɺɺʇ ʚ ʢʨʘʪʢʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʘ ʦʙʲʝʤ ʚʤʝʩʪʝ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʩʦʚʦʢʫʧʥʦʛʦ 
ʧʨʝʜʣʦʞʝʥʠʷ ʩ ʦʙʲʝʤʦʤ ʠ ʩʪʨʫʢʪʫʨʦʡ ʩʦʚʦʢʫʧʥʦʛʦ ʩʧʨʦʩʘ ʚ ʜʦʣʛʠʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɼʣʷ 
ʪʦʛʦ ʯʪʦʙʳ ʨʝʰʠʪʴ ʜʘʥʥʳʝ ʟʘʜʘʯʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨ, ʢʦʪʦʨʳʝ 
ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʜʝʨʞʠʚʘʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʠʥʬʣʷʮʠʠ: ʩʧʨʦʩʘ, ʠʟʜʝʨʞʝʢ 
ʠ ʦʞʠʜʘʥʠʡ. 

ʇʨʠ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʘ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚʳʜʝʣʷʝʪʩʷ ʜʚʘ ʦʙʱʠʭ 
ʧʦʜʭʦʜʘ. ɺ ʧʝʨʚʦʤ ʧʦʜʭʦʜʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʘʢʪʠʚʥʘʷ ʙʶʜʞʝʪʥʘʷ ʧʦʣʠʪʠʢʘ ʜʣʷ ʪʦʛʦ, 
ʯʪʦʙʳ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʡ ʩʧʨʦʩ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ 
ʤʘʥʝʚʨʠʨʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʠ ʥʘʣʦʛʘʤʠ, ʪ. ʝ. ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʦʛʨʘʥʠʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʦʤ ʩʚʦʠʭ ʨʘʩʭʦʜʦʚ ʠ ʧʦʚʳʰʝʥʠʝ ʥʘʣʦʛʦʚ. ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ 
ʧʨʦʠʩʭʦʜʠʪ ʩʦʢʨʘʱʝʥʠʝ ʩʧʨʦʩʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʠʥʬʣʷʮʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʳʡ 
ʩʧʘʜ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʚʦʜʷʪ ʢ ʟʘʩʪʦʶ ʠ ʢ ʷʚʣʝʥʠʷʤ, ʦʙʨʘʪʠʤʳʤ 
ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ ʮʝʣʷʤ, ʟʘʤʝʯʘʝʪʩʷ ʨʘʟʚʠʪʠʝ ʙʝʟʨʘʙʦʪʠʮʳ.  

ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʩʧʨʦʩʘ ʧʨʦʠʩʭʦʜʠʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʨʘʩʭʦʜʦʚ, ʘ ʪʘʢʞʝ ʧʦʥʠʞʝʥʠʝ ʥʘʣʦʛʦʚ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ 
ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʜʝʪ ʨʘʩʰʠʨʝʥʠʝ ʩʧʨʦʩʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ.  

ʆʜʥʘʢʦ ʫʩʠʣʝʥʠʝ ʠʥʬʣʷʮʠʠ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ-ʟʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʩʧʨʦʩʘ 
ʙʶʜʞʝʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɽʩʣʠ ʧʨʠ ʩʦʢʨʘʱʝʥʠʠ ʜʝʬʠʮʠʪʘ ʙʶʜʞʝʪʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ 
ʧʨʠ ʧʦʤʦʱʠ ʫʤʝʥʴʰʝʥʠʷ ʨʘʩʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ, ʪʦ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʟʜʝʨʞʢʠ ʵʪʦʡ 
ʧʦʣʠʪʠʢʠ ʣʦʞʘʪʩʷ ʥʘ ʩʬʝʨʫ, ʢʦʪʦʨʘʷ ʬʠʥʘʥʩʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʙʶʜʞʝʪʘ (ʵʪʦ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʜʦʩʪʫʧ ʢ ʜʝʰʝʚʳʤ ʢʨʝʜʠʪʘʤ ʠ ʜʦʪʘʮʠʷʤ ʠ ʪ.ʧ.). ɽʩʣʠ ʦʥʘ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʯʝʪʘ ʨʘʩʭʦʜʦʚ ʥʘʣʦʛʦʚ ʥʘ ʧʨʠʙʳʣʴ ʠ ʪʘʨʠʬʦʚ ʵʢʩʧʦʨʪʘ, ʪʦ 



 

 

 

ʠʟʜʝʨʞʢʠ ʥʝʩʫʪ ʧʨʘʢʪʠʯʝʩʢʠ ʪʦʣʴʢʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʠ ʨʘʙʦʪʥʠʢʠ ʥʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ.  

ʆʪʣʠʯʠʝ ʨʦʩʩʠʡʩʢʦʛʦ ʪʠʧʘ ʠʥʬʣʷʮʠʠ ʦʪ ʦʩʪʘʣʴʥʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʪʠʧʦʚ 
ʠʥʬʣʷʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʝʝ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʪʦʤ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʦʪ 
ʧʣʘʥʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʢ ʨʳʥʦʯʥʦʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʩʪʨʝʤʠʪʝʣʴʥʦʤ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʦʚ ʨʦʩʪʘ 
ʮʝʥ. ʅʝʢʦʪʦʨʳʝ ʫʯʝʥʳʝ ʵʢʦʥʦʤʠʩʪʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʝ ʜʝʥʝʞʥʦʡ ʤʘʩʩʳ ʠʟ-ʟʘ 
ʛʠʧʝʨʪʨʦʬʠʨʦʚʘʥʥʦʛʦ ʩʧʨʦʩʘ ʥʝ ʦʙʲʷʩʥʷʝʪ. ʆʥʠ ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʠʥʬʣʷʮʠʷ ʦʙʣʘʜʘʝʪ 
ʥʝʤʦʥʝʪʘʨʥʦʡ ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝ ʪʦʣʴʢʦ ʤʦʥʝʪʘʨʥʦʡ ʧʨʠʨʦʜʦʡ.  

ʅʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʙʦʣʝʝ ʨʘʟʚʠʪʦʡ ʠʥʬʣʷʮʠʠ ʜʣʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ 
ʈʦʩʩʠʠ ʩʦʩʪʦʷʪ ʚ ʩʣʝʜʫʶʱʝʤ [3]. 

- ʦʙʝʩʮʝʥʠʚʘʥʠʝ ʜʦʭʦʜʦʚ ʥʘʩʝʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʪʝʭ, ʢʪʦ ʟʘʥʷʪ ʚ ʙʶʜʞʝʪʥʦʡ ʩʬʝʨʝ; 
- ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʦʪ ʙʦʣʝʝ ʙʝʜʥʳʭ ʢ ʙʦʣʝʝ 

ʙʦʛʘʪʳʤ ʩʣʦʷʤ ʥʘʩʝʣʝʥʠʷ, ʧʦʜʨʳʚʘʶʱʠʝ ʩʦʮʠʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʦʙʱʝʩʪʚʝ, ʠ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦʝ ʨʘʩʩʣʦʝʥʠʝ ʥʘʩʝʣʝʥʠʷ; 

- ʥʘʮʠʦʥʘʣʴʥʘʷ ʚʘʣʶʪʘ ʟʘʤʝʥʷʝʪʩʷ ʠʥʦʩʪʨʘʥʥʦʡ ʠ ʪʘʢ ʠʜʝʪ ʨʘʟʨʫʰʝʥʠʝ ʜʝʥʝʞʥʦʡ 
ʩʠʩʪʝʤʳ ʩʪʨʘʥʳ, ʨʘʩʮʚʝʪʘʝʪ ʙʘʨʪʝʨ; 

- ʜʝʥʝʞʥʘʷ ʤʘʩʩʘ, ʥʘʢʦʧʣʝʥʥʘʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʦʙʝʩʮʝʥʠʚʘʝʪʩʷ, ʥʝʚʦʟʤʦʞʥʦ 
ʦʩʫʱʝʩʪʚʠʪʴ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ, ʥʝʣʴʟʷ ʧʨʠʥʷʪʴ ʥʠʢʘʢʠʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʨʫʰʠʪʩʷ 
ʙʘʟʘ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʚʦʟʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʪʘʢ ʢʘʢ ʠʥʬʣʷʮʠʷ ʧʦʜʚʝʨʛʣʘʩʴ 
ʜʠʩʧʨʦʧʦʨʮʠʷʤ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠ ʪʦʤ ʢʘʢ ʈʦʩʩʠʷ ʧʝʨʝʰʣʘ ʢ 
ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʠ ʨʘʩʧʘʜʫ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʚʷʟʝʡ ʩ ʙʳʚʰʠʤʠ ʩʦʶʟʥʳʤʠ 
ʨʝʩʧʫʙʣʠʢʘʤʠ, ʪʦ ʦʩʥʦʚʦʡ ʚ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʝʝ ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʝʥ 
ʷʚʣʷʪʴʩʷ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʘʩʧʝʢʪ. ɺ ʠʪʦʛʝ ʧʝʨʚʦʡ ʠ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʚ 
ʧʨʦʪʠʚʦʩʪʦʷʥʠʠ ʠʥʬʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦʙʳ ʧʨʝʦʜʦʣʝʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʩʧʘʜ, ʘ ʪʘʢʞʝ 
ʜʦʩʪʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʨʘʚʥʷʪʴ 
ʜʠʩʧʨʦʧʦʨʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʫʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʘʙʠʣʴʥʫʶ 
ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʨʳʥʢʘ. 

ʆʩʥʦʚʥʳʝ ʯʝʨʪʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʚʦʝʦʙʨʘʟʥʦʩʪʴ ʠʥʬʣʷʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 
ʈʦʩʩʠʠ ʧʨʦʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ [4]. 

1. ʅʝʜʦʩʪʘʪʦʢ ʧʣʘʪʝʞʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʦʛʦ ʦʙʦʨʦʪʘ; 
2. ʅʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ, ʘ ʪʘʢʞʝ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʠ ʬʠʟʠʯʝʩʢʠʭ 

ʣʠʮ. ʕʪʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʦ ʥʝ ʦʧʣʘʯʠʚʘʝʪ ʩʚʦʠ ʛʦʩʟʘʢʘʟʳ, 
ʭʦʟʷʡʩʪʚʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʥʝ ʩʦʙʣʶʜʘʶʪ ʜʝʥʝʞʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ ʩʜʝʣʢʘʤ, ʘ 
ʥʘʩʝʣʝʥʠʝ ʥʝ ʩʧʝʰʠʪ ʠ ʜʘʞʝ ʧʳʪʘʝʪʩʷ ʦʙʦʡʪʠ ʫʧʣʘʪʫ ʥʘʣʦʛʦʚ. ʈʘʟʣʠʯʥʳʝ ʨʝʛʠʦʥʳ 
ʩʪʨʘʥʳ ʥʝ ʭʦʪʷʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʝʨʝʜ ʮʝʥʪʨʦʤ.  ʌʠʟʠʯʝʩʢʠʝ ʣʠʮʘ 
ʧʦʣʫʯʘʶʪ ʟʘʨʧʣʘʪʫ, ʧʦʩʦʙʠʷ, ʧʝʥʩʠʠ ʩ ʙʦʣʴʰʠʤʠ ʟʘʜʝʨʞʢʘʤʠ; 

3. ʉʣʘʙʘʷ ʩʦʙʠʨʘʝʤʦʩʪʴ ʥʘʣʦʛʦʚ, ʚʳʟʚʘʥʥʘʷ ʦʪʢʣʦʥʝʥʠʝʤ ʦʪ ʦʙʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ 
ʦʙʲʝʜʠʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʠ ʥʝʧʦʣʫʯʝʥʠʝʤ ʦʧʣʘʪʳ ʪʨʫʜʘ; 

4. ʅʘʨʘʩʪʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʝʥʝʞʥʳʭ ʩʫʨʨʦʛʘʪʦʚ ʚ ʦʙʨʘʱʝʥʠʠ; 
5. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʙʝʟʨʘʙʦʪʠʮʳ. 
ʆʩʦʙʝʥʥʦʩʪʴ ʠʥʬʣʷʮʠʠ ʚ ʈʦʩʩʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʘ ʩʚʦʠʤʠ ʢʦʨʥʷʤʠ 

ʫʭʦʜʠʪ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʦʚʘʣʘ ʨʘʥʝʝ. 



 

 

 

ʆʪʪʫʜʘ ʧʨʦʠʩʭʦʜʷʪ ʜʚʘ ʬʘʢʪʦʨʘ ʪʘʢʠʭ ʢʘʢ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʪʩʪʘʣʦʩʪʴ ʠ ʤʦʥʦʧʦʣʠʟʤ. 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʠ ʧʦʜʜʝʨʞʘʪʴ ʫʩʪʦʡʯʠʚʦ ʥʠʟʢʦʡ ʠʥʬʣʷʮʠʶ ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʮʝʥʦʚʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʚ ʩʪʨʘʥʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʝʜʠʥʦʡ 
ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ 
ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʠʝ ʮʝʥʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʠ 
ʩʦʭʨʘʥʝʥʠʶ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ ʢʘʢ ʤʦʞʥʦ ʚʳʩʰʝʤ ʫʨʦʚʥʝ. 
ʇʣʘʥʠʨʫʝʪʩʷ, ʯʪʦ ɹʘʥʢ ʈʦʩʩʠʠ ʩ 2015 ʛʦʜʘ ʧʨʠʩʪʫʧʠʪ ʢ ʧʨʦʚʝʜʝʥʠʶ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ 
ʧʦʣʠʪʠʢʠ ʚ ʨʘʤʢʘʭ ʨʝʞʠʤʘ ʪʘʨʛʝʪʠʨʦʚʘʥʠʷ ʠʥʬʣʷʮʠʠ.  

ɺʣʠʷʥʠʝ ɹʘʥʢʘ ʈʦʩʩʠʠ ʥʘ ʧʨʦʮʝʩʩʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʩ ʚʨʝʤʝʥʥʦʡ 
ʟʘʜʝʨʞʢʦʡ ʠ ʧʦʵʪʦʤʫ ʮʝʣʴ ʧʦ ʠʥʬʣʷʮʠʠ ʜʦʣʞʥʘ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʨʝʜʥʝʩʨʦʯʥʫʶ 
ʧʝʨʩʧʝʢʪʠʚʫ.  

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʈʦʩʩʠʠ ʧʦʩʪʘʚʠʣʦ ʮʝʣʴ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʦ ʩʥʠʞʝʥʠʠ 
ʠʥʬʣʷʮʠʠ ʜʦ 4% ʚ 2016 ʛʦʜʫ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʝ ʥʘ ʫʢʘʟʘʥʥʦʤ ʫʨʦʚʥʝ. 
ʇʦʩʪʦʷʥʥʘʷ ʮʝʣʴ ʫʩʪʘʥʦʚʣʝʥʘ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʦʩʩʠʠ ʠ 
ʜʠʥʘʤʠʢʠ ʠʥʬʣʷʮʠʠ ʚ ʩʪʨʘʥʘʭ ï ʪʦʨʛʦʚʳʭ ʧʘʨʪʥʝʨʘʭ ʩʪʨʘʥʳ ʠ ʷʚʣʷʝʪʩʷ ʦʩʫʱʝʩʪʚʠʤʦʡ 
ʥʘ ʪʨʝʭʣʝʪʥʝʤ ʛʦʨʠʟʦʥʪʝ.  

ʎʝʣʠ ʧʦ ʩʥʠʞʝʥʠʶ ʠʥʬʣʷʮʠʠ ʦʧʨʝʜʝʣʝʥʳ ʜʣʷ ʠʥʜʝʢʩʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ (ʀʇʎ), 
ʢʦʪʦʨʳʡ ʠʟʤʝʨʝʥ ʟʘ ʤʝʩʷʮ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʤʝʩʷʮʫ ʧʨʝʜʳʜʫʱʝʛʦ 
ʛʦʜʘ.  ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʟʤʝʥʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ 
ʥʘʙʦʨʦʚ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪ ʩʨʝʜʥʝʝ ʜʦʤʦʭʦʟʷʡʩʪʚʦ, ʪʘʢʞʝ ʦʥ 
ʧʦʤʦʛʘʝʪ ʦʮʝʥʠʚʘʪʴ ʤʘʩʰʪʘʙʳ ʚʦʟʜʝʡʩʪʚʠʷ ʨʦʩʪʘ ʮʝʥ ʥʘ ʙʣʘʛʦʩʦʩʪʦʷʥʠʝ ʨʦʩʩʠʡʩʢʠʭ 
ʛʨʘʞʜʘʥ. ɼʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʣʷʮʠʦʥʥʳʭ ʦʞʠʜʘʥʠʡ, ʪʘʢ ʢʘʢ ʀʇʎ ʥʘʠʙʦʣʝʝ ʧʦʥʷʪʥʳʡ ʠ ʰʠʨʦʢʦ 
ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʫʙʲʝʢʪ ʵʢʦʥʦʤʠʢʠ ʠʥʜʠʢʘʪʦʨʦʤ ʠʥʬʣʷʮʠʠ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʠ ʚ ʵʢʦʥʦʤʠʢʝ ʩʪʨʘʥʳ ʠ ʧʨʠ ʧʨʠʥʷʪʠʠ 
ʨʝʰʝʥʠʡ ʧʦ ɼʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʝ ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʠʥʬʣʷʮʠʠ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʙʘʟʦʚʘʷ ʠʥʬʣʷʮʠʷ, ʠʥʜʝʢʩ ʮʝʥ 
ʥʝʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ ʙʝʟ ʫʯʝʪʘ ʙʝʥʟʠʥʘ, ʙʘʟʦʚʘʷ ʠʥʬʣʷʮʠʷ ʙʝʟ ʫʯʝʪʘ 
ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʘ ʪʘʢʞʝ ʠʥʜʝʢʩ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʦʛʜʘ ʠʥʬʣʷʮʠʷ ʧʨʝʚʳʰʘʝʪ ʮʝʣʝʚʦʡ ʫʨʦʚʝʥʴ ʩʢʦʨʦʩʪʠ ʝʝ ʩʥʠʞʝʥʠʷ, ʦʥʘ ʙʫʜʝʪ 
ʦʧʨʝʜʝʣʷʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝ ʩʤʦʛʣʦ ʧʨʦʠʟʦʡʪʠ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ 
ʵʢʦʥʦʤʠʢʠ.  

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʥʝʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʠʥʬʣʷʮʠʷ ʠʤʝʝʪ ʪʘʢʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 
ʢʘʢ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʮʝʣʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʜʠʥʘʤʠʢʫ ʠʥʜʝʢʩʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʮʝʥ 
ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʦʩʷʪ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʚʳʩʦʢʦʡ ʠʟʤʝʥʯʠʚʦʩʪʴʶ, ʜʠʘʧʘʟʦʥ 
ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠʥʬʣʷʮʠʠ ʦʪ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʩʦʩʪʘʚʣʷʝʪ Ñ1,5 
ʧʨʦʮʝʥʪʥʦʛʦ ʧʫʥʢʪʘ. ɽʩʣʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ (ʥʘ ʛʦʨʠʟʦʥʪʝ 1,5ï3 ʣʝʪ) 
ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʚʦʟʚʨʘʱʝʥʠʝ ʠʥʬʣʷʮʠʠ ʢ ʮʝʣʝʚʦʤʫ ʫʨʦʚʥʶ, ʪʦ ʎʝʥʪʨʘʣʴʥʳʡ ɹʘʥʢ 
ʈʦʩʩʠʠ ʥʝ ʨʝʘʛʠʨʫʝʪ ʥʘ ʪʝʢʫʱʝʝ ʫʩʢʦʨʝʥʠʝ ʠʣʠ ʟʘʤʝʜʣʝʥʠʝ ʠʥʬʣʷʮʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 
ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʨʘʪʢʦʩʨʦʯʥʳʭ ʠʣʠ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ 
ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʛʦ ʨʳʥʢʘ ʬʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ɹʘʥʢ ʈʦʩʩʠʠ ʫʜʝʣʷʝʪ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 
ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʮʝʥʳ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʘ ʪʘʢʞʝ 
ʠʥʬʣʷʮʠʦʥʥʳʝ ʦʞʠʜʘʥʠʷ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʷʚʣʷʝʪʩʷ 



 

 

 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʝ ʫʩʪʦʡʯʠʚʦʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʠʥʬʣʷʮʠʠ ʦʪ ʮʝʣʠ ʚ 
ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦ ʠʥʬʣʷʮʠʠ ɹʘʥʢ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʧʨʦʛʥʦʟʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʫʨʦʚʝʥʴ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ, ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 
ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ. ʉʪʘʚʢʠ ʜʝʥʝʞʥʦʛʦ ʨʳʥʢʘ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʜʨʫʛʠʝ 
ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʚ ʵʢʦʥʦʤʠʢʝ ʠ ʮʝʥʳ ʬʠʥʘʥʩʦʚʳʭ ʘʢʪʠʚʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʜʠʥʘʤʠʢʫ 
ʚʘʣʶʪʥʦʛʦ ʢʫʨʩʘ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʝʪ ʨʝʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʪʨʝʙʣʝʥʠʷ, ʩʙʝʨʝʞʝʥʠʷ ʠ ʠʥʚʝʩʪʠʮʠʡ ʠ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʚʥʦʩʠʪ ʚʢʣʘʜ ʚ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʤʧʦʚ ʨʦʩʪʘ ʮʝʥ.  ɹʘʥʢ ʈʦʩʩʠʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʷ ʧʦ ʚʦʧʨʦʩʘʤ 
ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʝʩʨʦʯʥʦʛʦ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ 
ʠ ʦʮʝʥʢʠ ʨʠʩʢʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʧʦ ʠʥʬʣʷʮʠʠ.  

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʥʪʥʳʤʠ ʩʪʘʚʢʘʤʠ 
ʷʚʣʷʝʪʩʷ ʦʪʢʘʟ ʦʪ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʫʨʩʘ ʨʫʙʣʷ ʢ ʠʥʦʩʪʨʘʥʥʳʤ ʚʘʣʶʪʘʤ. ɺ ʨʘʤʢʘʭ ʥʦʚʦʛʦ 
ʨʝʞʠʤʘ ɹʘʥʢ ʈʦʩʩʠʠ ʦʪʢʘʞʝʪʩʷ ʦʪ ʧʨʦʚʝʜʝʥʠʷ ʦʧʝʨʘʮʠʡ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʚʘʣʶʪʥʦʤ ʨʳʥʢʝ 
ʚ ʮʝʣʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʘʣʶʪʥʳʡ ʢʫʨʩ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ 
ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ.  

ʇʨʦʚʝʜʝʥʠʝ ɹʘʥʢʦʤ ʈʦʩʩʠʠ ʘʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ 
ʠʥʬʣʷʮʠʦʥʥʳʝ ʦʞʠʜʘʥʠʷ ʠ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʨ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ. 
ʈʝʛʫʣʷʨʥʦʝ ʨʘʩʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʝʣʷʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ɹʘʥʢʘ ʈʦʩʩʠʠ ʠ ʩʦʜʝʨʞʘʥʠʠ 
ʧʨʠʥʠʤʘʝʤʳʭ ʠʤ ʤʝʨ, ʘ ʪʘʢʞʝ ʨʘʟʲʷʩʥʝʥʠʝ ʰʠʨʦʢʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʘ 
ʠʥʬʣʷʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʈʦʩʩʠʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʧʦʥʠʤʘʥʠʷ ʠ ʧʦʚʳʰʝʥʠʶ ʜʦʚʝʨʠʷ ʢ ʜʝʡʩʪʚʠʷʤ ɹʘʥʢʘ ʈʦʩʩʠʠ.  

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʬʠʥʘʥʩʦʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ɹʘʥʢʦʤ 
ʈʦʩʩʠʠ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʝ ʫʩʣʦʚʠʝ ʨʝʘʣʠʟʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʜʝʥʝʞʥʦ-ʢʨʝʜʠʪʥʦʡ ʧʦʣʠʪʠʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʮʝʥʦʚʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ ʠ, ʢʘʢ 
ʩʣʝʜʩʪʚʠʝ, ʥʝʚʳʩʦʢʠʝ ʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʠʪʴ ʙʶʜʞʝʪʥʦʝ 
ʧʣʘʥʠʨʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚ, ʙʫʜʫʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ʠ ʨʦʩʪʫ 
ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ ʛʨʘʞʜʘʥ. 

ʅʝʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʰʢʦʣ ʩʯʠʪʘʶʪ, ʯʪʦ 
ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʦʥʲʶʥʢʪʫʨʘ ʦʞʠʚʣʷʝʪʩʷ ʥʝʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʠʥʬʣʷʮʠʠ, ʦʜʥʘʢʦ, ʩʣʝʜʫʝʪ 
ʥʝ ʟʘʙʳʚʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʦʩʣʝʜʩʪʚʠʷ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʠʥʬʣʷʮʠʠ ʦʙʨʘʟʫʝʪʩʷ 
ʚ ʫʭʫʜʰʝʥʠʠ ʮʝʥʦʚʦʛʦ ʩʠʛʥʘʣʘ. ʄʥʦʛʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʳʝ 
ʫʯʠʪʳʚʘʶʪ ʠʩʢʘʞʝʥʥʫʶ ʮʝʥʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʪʝʧʝʥʥʦ ʪʝʨʷʶʪ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʥʬʣʷʮʠʠ, ʢʦʪʦʨʳʡ ʧʝʨʝʭʦʜʠʪ ʚ ʛʠʧʝʨʠʥʬʣʷʮʠʶ, ʩʪʘʥʦʚʠʪʩʷ ʦʛʨʦʤʥʦʡ 
ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ.  ʇʨʠ ʜʦʣʛʦʩʨʦʯʥʦʡ ʠʥʬʣʷʮʠʠ ʝʸ ʧʦʩʣʝʜʩʪʚʠʷ 
ʦʱʫʱʘʶʪ ʚʩʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʫʙʲʝʢʪʳ ï ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʶʜʞʝʪ, ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, 
ʙʠʟʥʝʩ ʠ ʪ. ʜ. 

ʂʘʢ ʞʝ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʠʥʬʣʷʮʠʠ? ʇʦʣʥʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʪʴ ʠʥʬʣʷʮʠʶ ʥʝʣʴʟʷ, ʪʦ 
ʪʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʝʝ ʪʝʤʧʳ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ.  ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ 
ʨʝʘʣʠʩʪʠʯʥʳʭ ʮʝʣʝʡ ʘʥʪʠʠʥʬʣʷʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʛʦʩʫʜʘʨʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ 
ʧʦʩʣʝʜʩʪʚʠʡ ʠʥʬʣʷʮʠʠ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʝʝ ʪʝʤʧʦʚ ʥʘ ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ 
ʧʨʝʜʩʢʘʟʫʝʤʦʤ ʫʨʦʚʥʝ [1]. 
































































































































































































































































































