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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

12.06.2017 ʛ. 

IX ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

 

çINTERNATIONAL INNOVATION RESEARCH è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʬʝʨʝʥʮʠʠ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʝ ʥʘʫʯʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʦʩʪʠʞʝʥʠʡ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ, ʧʦʜʜʝʨʞʢʘ ʚʳʩʦʢʠʭ ʩʪʘʥʜʘʨʪʦʚ ʧʫʙʣʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʘʧʨʦʙʘʮʠʷ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ 

(ʜʣʷʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ 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, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ çʋʧʨʘʚʣʝʥʠʝ ʠʥʥʦʚʘʮʠʷʤʠ ʚ ʙʠʟʥʝʩʝè ɺʳʩʰʝʡ ʰʢʦʣʳ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚ-

ʣʝʥʠʷ ʌɻɸʆʋ ɺʆçʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦ-

ʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

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

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʠ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʙʠʦʣʦʛʠʠ, ʌɻɹʆʋ ɺʆ çʆʤʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʩʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ ʪʚʝʨʜʦʛʦ ʪʝʣʘ ʌɻɹʆʋ ɺʆ çʅʦʚʦ-

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ 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 (ʬʠ-

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

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

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

13) ɻʨʠʮʘʡ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

14) ɼʘʚʣʝʪʰʠʥʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫʶ-

ʱʠʡ ʢʘʬʝʜʨʦʡ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ˉ2, ʌɹɻʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠ-

ʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʠʥʦʩʪʨʘʥʥʳʭ ʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ ʌɻʂʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʶʨʠʜʠʯʝʩʢʠʡ ʠʥ-

ʩʪʠʪʫʪ 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 ʛʦʨʦʜ-

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ 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 ʠʥʩʪʠ-

ʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

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

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

25) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯï 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, ʧʨʦʬʝʩ-

ʩʦʨ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʬʠʣʦʩʦʬʠʠ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʩʩʦʨ, 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 ʫʥʠ-

ʚʝʨʩʠʪʝʪè 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʪʝʦʨʠʠ ʠ ʠʩʪʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʘʷ ʶʨʠʜʠ-

ʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

35) ʏʠʩʪʦʚ ɺʣʘʜʠʤʠʨ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘ-

ʬʝʜʨʳ 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 ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

 

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

4) ʂʦʩʘʨʝʚ ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ 

5) ʂʦʩʘʨʝʚʘ ʂʘʧʠʪʘʣʠʥʘ ɸʣʝʢʩʝʝʚʥʘ 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  

 

 



 

 

 

 



 

 

 

ʟʦʦʣʦʛ ʣʘʙʦʨʘʪʦʨʠʠ ʧʨʠʨʦʜʥʦ-ʦʯʘʛʦʚʳʭ ʠ ʦʩʦʙʦ ʦʧʘʩʥʳʭ ʠʥʬʝʢʮʠʡ 
ʌɹʋɿ çʎʝʥʪʨ ʛʠʛʠʝʥʳ ʠ ʵʧʠʜʝʤʠʦʣʦʛʠʠ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʜʠʥʘʤʠʢʠ  ʚʝʩʝʥʥʝʡ    ʯʠʩʣʝʥʥʦʩʪʠ   ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʚ 
ʣʝʩʥʳʭ ʩʪʘʮʠʷʭ ʟʘ 19-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɸʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʯʠʩʣʝʥʥʦ-
ʩʪʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,8% ʜʦ 18,5% ʥʘ 100 ʦʨʫʜʠʡ ʣʦʚʘ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʚʝʩʝʥʥʶʶ ʯʠʩʣʝʥʥʦʩʪʴ 
ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʥʦʷʙʨʝ, ʬʝʚʨʘʣʝ ʤʘʨʪʝ; ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 
ʚ ʤʘʨʪʝ, ʘʧʨʝʣʝ; ʛʣʫʙʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʬʝʚʨʘʣʝ, ʤʘʨʪʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʳʞʘʷ ʧʦʣʝʚʢʘ, ʚʝʩʝʥʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ, ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʨʝʛʨʝʩʩʠʦʥ-
ʥʳʡ ʘʥʘʣʠʟ, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ.  

 
THE INFLUENCE OF CLIMATIC FACTORS ON THE SPRING POPULATION OF THE BANK VOLE IN THE 

TULA REGION OVER THE PERIOD 1998 TO 2016. 
 

Dorofeev Eduard Mihailovich  
 

Abstract: In the article the questions of the dynamics of the spring population of the Bank vole in forest habi-
tats for a 19-year observation period in the Tula region. The amplitude of population fluctuations is from 2.8% 
to 18.5% per 100 gear. The highest value for the spring population of the Bank vole is exposed to the tempera-
ture of the air in November, February, March; rainfall in March, April; the depth of snow cover in February and 
March. 
Key words:  Bank vole, spring strength, meteorological factors, regression analysis, cluster analysis. 

 
ɺ ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʨʘʞʝʥʠʷ ʣʶʜʝʡ 

ʛʝʤʦʨʨʘʛʠʯʝʩʢʦʡ ʣʠʭʦʨʘʜʢʦʡ ʩ ʧʦʯʝʯʥʳʤ ʩʠʥʜʨʦʤʦʤ (ɻʃʇʉ).  ʇʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ 
ʨʘʙʦʪʝ ʟʦʦʣʦʛʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟ ʝʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘ ʧʨʝʜʩʪʦʷʱʠʡ ʧʝʨʠʦʜ ʩ ʮʝʣʴʶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 
ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ  ɻʃʇʉ. 

ʈʳʞʘʷ ʧʦʣʝʚʢʘ - ʦʯʝʥʴ ʤʝʣʢʠʡ ʟʚʝʨʝʢ, ʜʣʠʥʘ ʝʝ ʪʝʣʘ  - 80 ï 110 ʤʤ, ʭʚʦʩʪ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 1/2 
ʪʝʣʘ, ʦʢʨʘʩʢʘ ʤʝʭʘ - ʨʞʘʚʦ-ʢʦʨʠʯʥʝʚʘʷ. ʇʨʝʜʧʦʯʠʪʘʝʪ ʦʙʠʪʘʪʴ ʨʳʞʘʷ ʧʦʣʝʚʢʘ ʥʘ ʫʯʘʩʪʢʘʭ ʣʝʩʘ ʩ 
ʦʙʠʣʴʥʳʤ ʪʨʘʚʦʩʪʦʝʤ. ʅʦʨʳ ʜʝʣʘʝʪ ʧʦʜ ʢʦʨʥʷʤʠ ʜʝʨʝʚʴʝʚ ʠʣʠ ʚ ʧʥʷʭ. ʇʠʪʘʝʪʩʷ ʟʚʝʨʝʢ ʩʝʤʝʥʘʤʠ 
ʜʝʨʝʚʴʝʚ ʠ ʢʫʩʪʘʨʥʠʢʦʚ, ʷʛʦʜʘʤʠ, ʣʝʩʥʳʤʠ ʪʨʘʚʘʤʠ ʠ ʠʭ ʩʝʤʝʥʘʤʠ,    ʢʦʨʥʷʤʠ ʨʘʩʪʝʥʠʡ  (ʚ ʪʦʤ ʯʠʩʣʝ ʠ 
ʤʦʣʦʜʳʭ ʜʝʨʝʚʴʝʚ), ʘ ʪʘʢʞʝ ʥʘʩʝʢʦʤʳʤʠ ʠ ʜʦʞʜʝʚʳʤʠ ʯʝʨʚʷʤʠ.  

ʏʞʤʵ ï ʠʟʫʯʠʪʴ ʜʠʥʘʤʠʢʫ ʚʝʩʝʥʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʚ ʣʝʩʥʳʭ  ʩʪʘʮʠʷʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʊʫʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ ʧʝʨʠʦʜ ʩ  1998 ʧʦ 2016 ʛʦʜʳ ʠ ʚʣʠʷʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 



 

 

 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ. ʉʨʝʜʥʝʝ ʯʠʩʣʦ ʟʚʝʨʴʢʦʚ, ʧʦʡʤʘʥʥʳʭ ʟʘ ʦʜʥʫ ʥʦʯʴ ʥʘ 100 ʣʦʚʫʰʝʢ ɻʝʨʦ 
(ʧʨʦʮʝʥʪ ʧʦʧʘʜʘʥʠʷ), ʧʨʠʥʠʤʘʣʠ ʟʘ ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʞʠʭ ʧʦʣʝʚʦʢ. ʀʟʫʯʝʥʠʝ 
ʚʣʠʷʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʩʝʥʥʶʶ ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʠʟʫʯʘʣʠ ʩ ʧʦʤʦʱʴʶ  
ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʠ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʦʚ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʦ ʤʥʦʞʝʩʪʚʦ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠ-
ʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʯʠʩʣʝʥʥʦʩʪʴ ʤʝʣʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ ʠ ʥʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʧʨʠ-
ʨʦʜʥʦ-ʦʯʘʛʦʚʳʤʠ ʠʥʬʝʢʮʠʷʤʠ [1, ʩ.148; 2, ʩ.10]. ɺ ʥʘʫʯʥʳʭ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ 
ɻʃʇʉ, ʣʝʧʪʦʩʧʠʨʦʟʘ, ʠʢʩʦʜʦʚʦʛʦ ʢʣʝʱʝʚʦʛʦ ʙʦʨʨʝʣʠʦʟʘ (ʀʂɹ) [3, ʩ.104; 4, ʩ.122] ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʨʝʛʨʝʩʩʠʦʥʥʳʡ, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟʳ. ɸʥʘʣʠʟ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ (ʀʅʉ) 
ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ [5,ʩ.9; 6, ʩ.175]. 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ. ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 1998 ʧʦ 2016 ʛʦʜʳ ʚʝʩʝʥʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ 
ʨʳʞʝʡ ʧʦʣʝʚʢʠ ʚ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʠʣʘ  ʦʪ 2,8% ʜʦ 18,5% ʥʘ 100 ʦʨʫʜʠʡ ʣʦʚʘ ʧʨʠ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ 
9,5% (ʩʤ. ʨʠʩ.1).  

 

 
ʉʡʪ.1. ɽʡʦʙʥʡʣʙ ʛʞʪʞʦʦʞʢ ʰʡʪʤʞʦʦʧʪʫʡ ʩʴʟʞʢ ʨʧʤʞʛʣʡ ʠʙ ʨʞʩʡʧʝ ʪ 1998 ʨʧ 2016 ʜʧʝʴ. 

 
ɼʣʷ ʠʟʫʯʝʥʠʷ ʚʣʠʷʥʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʚʝʩʝʥʥʶʶ ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʞʝʡ ʧʦʣʝʚʢʠ 

ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʛʨʝʩʩʠʦʥʥʳʡ ʠ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ.   
ɺ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʜʝʣʠ (ʋ) ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚʝʩʝʥʥʷʷ ʯʠʩʣʝʥʥʦʩʪʴ ʨʳʞʝʡ 

ʧʦʣʝʚʢʠ ʟʘ ʧʝʨʠʦʜ ʩ 1998 ʧʦ 2016 ʛʦʜʳ. ʂʦʣʠʯʝʩʪʚʦ ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ (ʍ) ʩʦʩʪʘʚʠʣʦ 16 ʬʘʢʪʦʨʦʚ: 
ʍ1 ïʍ6 ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʥʦʷʙʨʝ, ʜʝʢʘʙʨʝ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʠ ʩ ʷʥʚʘʨʷ ʧʦ ʘʧ-
ʨʝʣʴ ʪʝʢʫʱʝʛʦ, ʍ7 ï ʍ12 ï ʩʨʝʜʥʝʤʝʩʷʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʥʦʷʙʨʝ, ʜʝʢʘʙʨʝ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʠ ʩ 
ʷʥʚʘʨʷ ʧʦ ʘʧʨʝʣʴ ʪʝʢʫʱʝʛʦ, ʍ13 ï ʍ16 - ʛʣʫʙʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʜʝʢʘʙʨʝ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ ʠ ʚ ʷʥ-
ʚʘʨʝ, ʬʝʚʨʘʣʝ, ʤʘʨʪʝ ʪʝʢʫʱʝʛʦ.  

ʇʨʠʤʝʥʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʢʝʪʦʚ STATGRAPHICS PLUS 5.1  ʧʦʟʚʦʣʠʣʦ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʫʶ 
ʧʦʰʘʛʦʚʫʶ ʨʝʛʨʝʩʩʠʦʥʥʫʶ  ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʝʩʝʥʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʞʝʡ ʧʦʣʝʚʢʠ: 

ʌ = - 2,47ʎ1 - 1,980ʎ2 ð 2, 07ʎ3 -1,69ʎ4  +  2,008ʎ5 + 2,785ʎ6 + 0, 205ʎ7 + 0,295ʎ8 + 0,3219 + 0,491ʎ10 
- 0,362ʎ11 ð 0,507ʎ13 ð 1,923ʎ14 + 1,334ʎ15   

   ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ R = 99,58, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʪʝʨʤʠʥʘʮʠʠ R2 
=97,80, ʫʨʦʚʝʥʴ ʜʦʚʝʨʠʷ 100%, ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ ʟʥʘʯʠʤʳ. ʀʟ ʫʨʘʚʥʝʥʠʷ ʚʠʜʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ 
ʤʝʪʦʜʘ ʧʦʰʘʛʦʚʦʡ ʨʝʛʨʝʩʩʠʠ ʠʟ 16 ʬʘʢʪʦʨʦʚ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʦʢʘʟʳ-
ʚʘʶʪ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚ ʬʝʚʨʘʣʝ, ʤʘʨʪʝ ʠ ʛʣʫʙʠʥʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʬʝʚʨʘʣʝ.   
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ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʤʝʪʦʜ ɺʘʨʜʘ  ʧʦʟʚʦʣʠʣ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚʝʩʝʥʥʶʶ ʯʠʩʣʝʥʥʦʩʪʴ ʦʙʳʢʥʦ-
ʚʝʥʥʦʡ ʧʦʣʝʚʢʠ ʥʘ 3 ʢʣʘʩʪʝʨʘ. ʇʝʨʚʳʡ ʢʣʘʩʪʝʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʧʦʢʘʟʘʪʝ-
ʣʷ ʚʝʩʝʥʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʞʝʡ ʧʦʣʝʚʢʠ; ʚʪʦʨʦʡ ʢʣʘʩʪʝʨ ï ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʪʨʝʪʠʡ ʢʣʘʩʪʝʨ ï ʚr -
ʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ. ɿʥʘʯʝʥʠʷ ʮʝʥʪʨʦʠʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.  

 
ʋʙʚʤʡʯʙ 1 

ʀʦʙʰʞʦʡʸ ʯʞʦʫʩʧʡʝʧʛ ʣʤʙʪʪʡʭʡʣʙʯʡʡ ʛʞʪʞʦʦʞʢ ʰʡʪʤʞʦʦʧʪʫʡ ʧʚʴʣʦʧʛʞʦʦʧʢ ʨʧʤʞʛʣʡ ʛ ʠʙʛʡʪʡ-
ʥʧʪʫʡ ʧʫ ʥʞʫʞʧʭʙʣʫʧʩʧʛ. 

 ʢʣʘʩʪʝʨ ʚʝʩʝʥʥʷʷ 
ʯʠʩʣʝʥʥʦʩʪʴ  
ʨʳʞʝʡ ʧʦ-
ʣʝʚʢʠ 

ʪʝʤʧʝʨʘ 
ʪʫʨʘ ʚʦʟ-
ʜʫʭʘ ʚ 
ʥʦʷʙʨʝ 

ʪʝʤʧʝʨʘ 
ʪʫʨʘ ʚʦʟ-
ʜʫʭʘ ʚ 
ʜʝʢʘʙʨʝ 

ʪʝʤʧʝʨʘ 
ʪʫʨʘ ʚʦʟ-
ʜʫʭʘ ʚ 
ʷʥʚʘʨʝ 

ʪʝʤʧʝʨʘ 
ʪʫʨʘ ʚʦʟ-
ʜʫʭʘ ʚ 
ʬʝʚʨʘʣʝ 

ʪʝʤʧʝʨʘ 
ʪʫʨʘ ʚʦʟ-
ʜʫʭʘ ʚ 
ʤʘʨʪʝ 

ʪʝʤʧʝʨʘ 
ʪʫʨʘ ʚʦʟ-
ʜʫʭʘ ʚ 
ʘʧʨʝʣʝ 

1 8,4 -0,9 -7,35 -7,17 -9,45 -4,34 6,14 

2 4,6 -2,7 -4,46 -6,96 -2,3 0,83 9,36 

3 12,9 1,01 -2,67 -7,52 -7,9 1,07 7,05 

 

ʢʦʣʠ 
ʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ ʚ 
ʥʦʷʙʨʝ  

 

ʢʦʣʠ 
ʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ ʚ  
ʜʝʢʘʙʨʝ 

ʢʦʣʠ 
ʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ ʚ  
ʷʥʚʘʨʝ 

ʢʦʣʠ 
ʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ ʚ 
ʬʝʚʨʘʣʝ 

ʢʦʣʠ 
ʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ ʚ 
ʤʘʨʪʝ 

ʢʦʣʠ 
ʯʝʩʪʚʦ 
ʦʩʘʜʢʦʚ ʚ 
ʘʧʨʝʣʝ 

ʛʣʫʙʠʥʘ 
ʩʥʝʞʥʦʛʦ 
ʧʦʢʨʦʚʘ ʚ 
ʬʝʚʨʘʣʝ 

ʛʣʫʙʠʥʘ 
ʩʥʝʞʥʦʛʦ 
ʧʦʢʨʦʚʘ 
ʚ ʤʘʨʪʝ 

40,7 56,5 45,8 33,6 41,8 46,5 35,6 26,8 

57,0 35,6 33,3 47,6 31,0 47 12,3 4,0 

29,38 40,8 40,0 43,8 29,6 22,3 28,2 11,5 

 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʳʩʦʢʫʶ ʚʝʩʝʥʥʶʶ ʯʠʩʣʝʥʥʦʩʪʴ ʥʝʦʙʭʦʜʠʤʦ ʦʞʠʜʘʪʴ ʧʨʠ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʚ ʥʦʷʙʨʝ + 1,010ʉ, ʚ ʤʘʨʪʝ - +1,07; ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʚ ʤʘʨʪʝ ï 8,1ʤʤ, ʚ ʘʧʨʝʣʝ 
ï 29,4 ʤʤ;  ʛʣʫʙʠʥʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʬʝʚʨʘʣʝ ï 28ʩʤ, ʚ ʤʘʨʪʝ ï 13ʩʤ. 

ɻʴʛʧʝʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʫʩʪʘʥʦʚʠʣʠ, ʜʠʘʧʘʟʦʥ ʢʦʣʝʙʘʥʠʡ ʚʝʩʝʥʥʝʡ  ʯʠʩʣʝʥʥʦʩʪʠ ʨʳʞʝʡ 
ʧʦʣʝʚʢʠ. ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʥʝʝ. ʈʝʛʨʝʩʩʠʦʥʥʳʡ, ʢʣʘʩʪʝʨʥʳʡ 
ʘʥʘʣʠʟ ʠ ʚʩʝ ʜʦʩʪʫʧʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [9, ʩ.28; 10, ʩ.158] ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʟʦʦʣʦ-
ʛʠʯʝʩʢʦʡ ʨʘʙʦʪʝ, ʪʘʢ ʢʘʢ ʦʥʠ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʨʦʛʥʦʟ ʙʫʜʝʪ ʙʦʣʝʝ ʪʦʯʥʳʤ. 
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ʩʪʫʜʝʥʪ ʠʥʩʪʠʪʫʪʘ ʤʘʛʠʩʪʨʘʪʫʨʳ  
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ɹʦʦʧʫʙʯʡʸ : ʆʧʠʩʘʥʳ ʫʩʣʦʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʚ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʇʨʠʚʝʜʝʥ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʢʦʥʩʪʨʫʢʮʠʡ. ʉʜʝʣʘʥ ʚʳʚʦʜ ʦʙ 
ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʳ ʩ ʫʢʘʟʘʥʠʝʤ ʩʧʦʩʦʙʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ 
ʨʘʟʨʘʙʦʪʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʠ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, 
ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. 
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ɼʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ XX ʚʝʢʘ ʧʝʨʝʜ ʯʝʣʦʚʝʢʦʤ, ʢʘʢ ʧʦʪʨʝʙʠʪʝʣʝʤ ʨʝʩʫʨʩʦʚ ʦʩʪʨʦ ʥʝ ʩʪʦʷʣ ʚʦ-

ʧʨʦʩ ʦʙ ʠʭ ʜʦʩʪʫʧʥʦʩʪʠ ʠ ʩʪʦʠʤʦʩʪʠ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ 1973 ʛʦʜʫ ʩʣʫʯʠʣʩʷ ʧʝʨʚʳʡ ʥʝʬʪʷʥʦʡ (ʵʥʝʨʛʝʪʠ-
ʯʝʩʢʠʡ) ʢʨʠʟʠʩ, ʵʢʦʥʦʤʠʢʠ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʭ ʩʪʨʘʥ, ʥʦ ʠ ʤʠʨʦʚʘʷ ʚ ʮʝʣʦʤ ʧʨʝʪʝʨʧʝʣʠ ʟʥʘʯʠ-
ʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʤʘʩʩʦʚʳʡ ʵʥʝʨʛʦʘʫʜʠʪ ʦʙʲʝʢʪʦʚ ʧʦʪʨʝʙʣʝʥʠʷ ʪʝʧ-
ʣʦʚʦʡ ʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʚʳʷʚʠʣ, ʯʪʦ ʚ ʩʪʨʫʢʪʫʨʝ ʪʝʧʣʦʧʦʪʝʨʴ ʟʜʘʥʠʡ - ʦʢʦʥʥʳʝ ʧʨʦʝʤʳ ʩʦʩʪʘʚ-
ʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ, ʜʦʩʪʠʛʘʶʱʫʶ 30 % ʦʪ ʦʙʱʝʡ ʜʦʣʠ ʪʝʧʣʦʧʦʪʝʨʴ ʟʜʘʥʠʷ. ɺʳʩʦʢʠʝ ʮʝʥʳ ʥʘ 
ʵʥʝʨʛʦʨʝʩʫʨʩʳ ʚʳʥʫʜʠʣʠ ʥʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʠʩʢʘʪʴ ʩʧʦʩʦʙ ʚʥʝʩʪʠ ʠʟʤʝʥʝʥʠʷ ʚ ʩʫʱʝʩʪʚʦʚʘʚʰʠʝ ʚ ʪʦ 
ʚʨʝʤʷ ʚʘʨʠʘʥʪʳ ʟʘʧʦʣʥʝʥʠʷ ʦʢʦʥʥʳʭ ʧʨʦʝʤʦʚ. 

 ʇʦʩʢʦʣʴʢʫ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʚʝʪʦʚʦʛʦ ʧʨʦʝʤʘ ʚ ʘʙʩʦʣʶʪʥʦʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʳʣʦ 
ʥʝʚʦʟʤʦʞʥʦ ʠʩʭʦʜʷ ʠʟʠʥʩʦʣʷʮʠʠʠ ʥʦʨʤ ʦʩʚʝʱʝʥʥʦʩʪʠ, ʪʦ ʙʳʣʦ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʦʧʪʠʯʝʩʢʠʝ ʠ 
ʪʝʧʣʦʧʨʦʚʦʜʥʳʝ ʩʚʦʡʩʪʚʘ ʩʪʝʢʣʘ, ʢʘʢ ʦʩʥʦʚʥʦʛʦ ʩʚʝʪʦ- ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʠʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʟʚʝʩʪ-
ʥʘʷ ʥʘ ʪʦʪ ʤʦʤʝʥʪ ʪʝʭʥʦʣʦʛʠʷ çʩʪʝʢʣʦʧʘʢʝʪʘè ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʣʘ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤ 
ʪʨʝʙʦʚʘʥʠʷʤ. ɹʝʟʫʩʣʦʚʥʦ, ʜʚʦʡʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ʙʳʣʦ ʚ ʨʘʟʳ ʵʬʬʝʢʪʠʚʥʝʝ ʦʜʠʥʘʨʥʦʛʦ, ʥʦ ʪʦʣʴʢʦ ʧʨʠ 
ʧʦʤʦʱʠ ʥʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʙʳʣʦ ʩʥʠʟʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦʧʦʪʝʨʴ ʜʦ ʪʨʝʙʫʝʤʳʭ ʥʦʨʤʘʤʠ.  

ɺ 1963 ʛʦʜʫ ʚ ʉʐɸ ʙʳʣʘ ʟʘʧʘʪʝʥʪʦʚʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʪʝʢʣʘ ʩ ʥʘʧʳʣʝʥʠʝʤ ʪʦʥʢʦʛʦ, 
ʥʝʚʠʜʠʤʦʛʦ ʩʣʦʷ ʠʥʜʠʷ ʠ ʦʣʦʚʘ. ʇʨʠʥʮʠʧʦʤ ʜʝʡʩʪʚʠʷ ʪʘʢʠʝ ʩʪʝʢʣʘ ʩʪʘʣʠ ʧʦʭʦʜʠʪʴ ʥʘ ʧʦʣʫʧʨʦʚʦʜʥʠʢ. 
ʊʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʪʘʢʠʭ ʩʪʝʢʦʣ ʠʤʝʝʪ çʦʜʥʦʩʪʦʨʦʥʥʠʡè ʭʘʨʘʢʪʝʨ. ʆʢʥʦ ʩ ʪʘʢʠʤ ʦʩʪʝʢʣʝʥʠʝʤ ʧʨʦʧʫʩʢʘ-
ʝʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʩ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʳ ʠ ʥʝ ʧʨʦʧʫʩʢʘʝʪ ʝʝ ʠʟʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʪʝʢʣʘ, ʧʨʦʠʟʚʝʜʝʥʥʳʝ ʧʦ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴʩʷ çʵʥʝʨʛʦʵʬʬʝʢ-
ʪʠʚʥʳʤʠè ʠʣʠ ʩʪʝʢʣʘ ʩ çʩʝʣʝʢʪʠʚʥʳʤè ʧʦʢʨʳʪʠʝʤ. ʉʝʛʦʜʥʷ, ʩʧʫʩʪʷ ʧʦʯʪʠ ʧʦʣʚʝʢʘ, ʵʪʦ ʦʪʢʨʳʪʠʝ ʧʦʣʫ-
ʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʝʤʳʤ  ʵʣʝʤʝʥʪʦʤ 
ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʚʦʟʚʝʜʝʥʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ [1]. 

ɺʦʟʥʠʢʰʠʡ ʚ 70-r ʭ ʛʦʜʘʭ XX ʩʪʦʣʝʪʠʷ ʠʤʧʫʣʴʩ ʜʚʠʞʝʥʠʷ ʥʘʫʯʥʦʡ ʤʳʩʣʠ ʠ ʧʦʩʪʫʣʘʪʳ ʧʦʩʪʠʥʜʫ-
ʩʪʨʠʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʘ, ʚʳʨʘʞʝʥʥʳʝ ʧʦʩʨʝʜʩʪʚʦʤ ʥʦʚʳʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʩʪʠʣʝʡ ʧʨʠʚʝʣʠ ʢ ʪʦʤʫ, ʯʪʦ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ çʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭè ʩʪʝʢʦʣ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʦʩʴ. ɹʫʜʫʯʠ ʚʦ ʚʩʝʭ 
ʩʣʫʯʘʷʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʨʘʟʣʠʯʠʷ-
ʤʠ, ʢʘʢ ʚ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʘʢ ʠ ʚ ʦʙʣʘʩʪʠ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. 

ʉʨʝʜʠ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ çʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭè ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʠ ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ ʚʳʜʝʣʷʶʪ 6 ʦʩʥʦʚʥʳʭ ʛʨʫʧʧ (ʩʤ. ʪʘʙʣʠʮʫ). 

ʅʘ ʦʩʥʦʚʝ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʢʦʥʩʪʨʫʢ-
ʮʠʡ ʥʘʤʠ ʚʳʜʚʠʥʫʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ 
ʧʦʜʙʦʨʫ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʚʦʡʩʪʚ ʠ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚ ʩʚʷʟʠ ʩ ʙʦʣʴʰʠʤ ʨʘʟʥʦ-
ʦʙʨʘʟʠʝʤ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʤʝʶʱʠʭ ʦʜʠʥʘʢʦʚʦʝ ʥʘʟʥʘʯʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʢʘʟʘʣ, ʯʪʦ ʨʘʟʨʘʙʦʪʢʘ 
ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʪʠʧʦʚ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʠ ʩʚʝʪʦʦʪʨʘʞʘʶ-
ʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ ʠʭ ʧʨʠʤʝʥʠʤʦʩʪʠ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʝʢʪʠ-
ʨʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʦʩʚʝʱʝʥʠʷ, ʯʪʦ ʠ 
ʙʫʜʝʪ ʩʜʝʣʘʥʦ ʚ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʪʝʤʫ: çʇʨʠʤʝʥʠʤʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʠ 
ʩʚʝʪʦʦʪʨʘʞʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʭ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠè. 

 
 



 

 

 

ʋʙʚʤʡʯʙ  1 
ʇʪʦʧʛʦʴʞ ʜʩʬʨʨʴ çʶʦʞʩʜʧʶʭʭʞʣʫʡʛʦʴʮè ʪʛʞʫʧʨʩʧʠʩʙʰʦʴʮ ʣʧʦʪʫʩʬʣʯʡʢ 

 ʡ ʡʮ ʣʩʙʫʣʡʞ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ 

 ̄ ɺʠʜ ʢʦʥʩʪʨʫʢʮʠʡ ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

1 ʉʪʝʢʣʘ ʩ ʥʘʧʳʣʝʥʠʝʤ ʥʘʥʦ-
ʩʣʦʷ ʤʝʪʘʣʣʦʚ (ʠ-ʩʪʝʢʣʦ ʠ ʢ-
ʩʪʝʢʣʦ) [1] 

ʉʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʡ. ʀʩʧʦʣʴʟʫʶʪʩʷ, ʢʘʢ 
ʧʨʘʚʠʣʦ, ʚ ʩʦʩʪʘʚʝ ʩʪʝʢʣʦʧʘʢʝʪʦʚ, ʢʘʢ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʚʦʟʜʫʭʦʤ, ʪʘʢ 
ʠ ʩ ʟʘʧʦʣʥʝʥʠʝʤ ʠʥʝʨʪʥʳʤʠ ʛʘʟʘʤʠ. ʀʤʝʶʪ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʅʝ ʠʤʝʶʪ ʧʨʠʚʷʟʢʠ ʧʦ ʨʝʢʦʤʝʥʜʘʮʠʠ ʢ ʧʨʠʤʝ-
ʥʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʳ. 

2 ʉʪʝʢʣʦʧʘʢʝʪʳ ʩ ʟʘʧʦʣʥʝʥʠ-
ʝʤ ʠʥʝʨʪʥʳʤʠ ʛʘʟʘʤʠ [1] 

ɺ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʤʝʞʩʪʝʢʦʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʩ-
ʧʦʣʴʟʫʝʪʩʷ ʘʨʛʦʥ, ʨʝʞʝ ʢʨʠʧʪʦʥ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʙʝʟ ʩʪʝʢʦʣ ʩ 
ʥʘʧʳʣʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ 

3 ʕʣʝʢʪʨʦʭʨʦʤʥʳʝ ʩʪʝʢʣʘ [1] 
 

ʆʪʣʠʯʘʶʪʩʷ ʠʟʤʝʥʷʝʤʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ, ʢʘʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʷʨʢʦʩʪʠ ʚʦʟʜʝʡʩʪʚʫʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ, ʪʘʢ ʠ ʦʪ ʧʦ-
ʣʦʞʝʥʠʷ ʧʝʨʝʢʣʶʯʘʪʝʣʷ, ʧʨʠ ʥʘʣʠʯʠʠ ʪʘʢʦʚʦʛʦ. ɺʝʩʴʤʘ ʜʦʨʦʛʦʩʪʦ-
ʷʱʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

4 ʉʪʝʢʣʘ ʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ 
ʵʣʝʢʪʨʦʥʘʛʨʝʚʘʪʝʣʴʥʳʤʠ 
ʵʣʝʤʝʥʪʘʤʠ [2] 

ʕʪʦʪ ʚʠʜ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʤʝʝʪ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʧʨʦ-
ʪʠʚʣʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʨʘʚʥʳʡ 1, ʪ. ʢ. ʚʩʝ ʪʝʧʣʦʧʦʪʝʨʠ ʚʦʟ-
ʤʝʱʘʶʪʩʷ ʵʥʝʨʛʠʝʡ ʥʘʛʨʝʚʘʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʪʨʝ-
ʙʫʝʪ ʦʙʦʩʥʦʚʘʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʧʦʤʝʱʝʥʠʷ ʠ ʧʦʢʘ-
ʟʘʪʝʣʝʡ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ 

5 ʉʧʝʢʪʨʘʣʴʥʦ-ʩʝʣʝʢʪʠʚʥʳʝ 
ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʝ ʧʣʝʥʦʯ-
ʥʳʝ ʧʦʢʨʳʪʠʷ ʦʢʦʥ 
[3] 

ɺʪʦʨʦʡ ʧʦʩʣʝ ʩʪʝʢʦʣ ʩ ʥʘʧʳʣʝʥʠʝʤ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʡ. ʆʪʣʠʯʘʝʪʩʷ 
ʧʨʦʩʪʦʪʦʡ ʤʦʥʪʘʞʘ ʠ ʘʥʘʣʦʛʠʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʥʦ ʟʘ ʩʯʝʪ ʩʪʦʠʤʦʩʪʠ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘ-
ʶʱʠʤ ʧʨʠ ʚʳʙʦʨʝ  

6 ʉʪʝʢʣʘ ʠ ʩʪʝʢʣʦʧʘʢʝʪʳ ʩ 
ʨʝʬʣʝʢʪʦʨʥʳʤ ʧʦʢʨʳʪʠʝʤ 
[4] 

ɹʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʮʝʣʴʶ ʦʪʨʘʞʝʥʠʷ ʩʦʣ-
ʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. ʇʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʩʪʨʘʥʘʭ 
ɿʘʧʘʜʘ ʠ ɹʣʠʞʥʝʛʦ ɺʦʩʪʦʢʘ. ʆʪʣʠʯʘʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʧʨʦʮʝʩ-
ʩʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 
ɺ ʨʘʙʦʪʝ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʠʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʠʜʦʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʧʦ-

ʩʪʘʚʣʝʥʠʝ ʠʭ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʭ, ʦʧʪʠʯʝʩʢʠʭ ʠ ʟʚʫʢʦʠʟʦʣʷʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʥʘ ʧʨʝʜʤʝʪ ʩʦʦʪʚʝʪʩʪʚʠʷ 
ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʠʤʦʩʪʠ ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥ ʠ ʥʘʟʥʘʯʝʥʠʷ ʟʜʘʥʠʡ. 
ɿʘʚʝʨʰʝʥʠʝʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʜʝʡʩʪʚʠʡ, ʠ ʠʪʦʛʦʤ 
ʚʩʝʡ ʨʘʙʦʪʳ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʜʙʦʨʫ ʩʚʝʪʦʧʨʦʟʨʘʯʥʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ ʜʣʷ ʚʥʦʚʴ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 
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Abstract: the following article considers the numerical modeling of the coverage of a unique structure on a 
spatial plate-and-rod scheme by the finite element method is considered. The calculation model takes into 
account the snow load as well as the static and dynamic components of the wind load. The nodesô horizontal 
displacements of the calculated coverage scheme are obtained. The dynamic characteristics of the 
construction are analyzed. 
Key words: large-span structure, finite element method, pulsation, wind effect, dynamic characteristics. 

 
ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʩʣʦʞʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ [1, ʩ. 10]. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʟʜʘʥʠʡ ʠ 
ʩʦʦʨʫʞʝʥʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ, ʪ.ʢ. ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʛʝʦʤʝʪʨʠʠ ʦʙʲʝʢʪʘ ʟʘʪʨʫʜʥʷʝʪʩʷ ʟʘʜʘʯʘ 
ʧʦʩʪʨʦʝʥʠʷ ʝʛʦ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʠ. ʆʪʜʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʷʪʴ  ʧʨʘʚʠʣʴʥʦʩʪʠ ʟʘʜʘʥʠʷ 
ʥʘʛʨʫʟʦʢ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʪʘʢʠʝ ʩʦʦʨʫʞʝʥʠʷ.  



 

 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʫʥʠʢʘʣʴʥʦʝ ʙʦʣʴʰʝʧʨʦʣʝʪʥʦʝ ʧʦʢʨʳʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʮʝʥʪʨʘ. ɺ ʧʣʘʥʝ 
ʩʦʦʨʫʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʦʙʨʘʤʣʝʥʥʳʡ ʢʦʥʩʦʣʴʥʳʤʠ ʩʚʝʩʘʤʠ. ʇʦ ʜʣʠʥʥʦʡ ʩʪʦʨʦʥʝ 
ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʚʝ ʧʦʣʫʢʨʫʛʣʳʝ ʢʦʥʩʦʣʠ ʨʘʟʤʝʨʘʤʠ 102,0ʭ13,2 ʤ, ʧʦ ʰʠʨʦʢʦʡ ï ʯʝʪʳʨʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 
ʩʚʝʩʘ ʨʘʟʤʝʨʦʤ 5,3ʭ8,0 ʤ. ʢʘʞʜʳʡ. ʈʘʟʤʝʨ ʧʦʢʨʳʪʠʷ ʙʝʟ ʫʯʝʪʘ ʢʦʥʩʦʣʴʥʳʭ ʩʚʝʩʦʚ 139,6 ʭ 78,0. ʄʘʢʩʠ-
ʤʘʣʴʥʘʷ ʦʪʤʝʪʢʘ ʧʦ ʚʳʩʦʪʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʨʦʚʥʷ ʟʝʤʣʠ + 27.700  (ʨʠʩ. 1).  

 

 
ʉʡʪ. 1. 3D ʥʧʝʞʤʵ ʪʧʧʩʬʟʞʦʡʸ 

 
ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʩʦʦʨʫʞʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʩʥʦʚʥʳʤ 

ʥʝʩʫʱʠʤ ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ  ʘʨʦʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʧʨʦʣʝʪʦʤ 102,0 ʤ (ʨʠʩ. 2). ʉʦʛʣʘʩʥʦ ʛʨʘ-
ʜʦʩʪʨʦʠʪʝʣʴʥʦʤʫ ʢʦʜʝʢʩʫ ʈʌ ʜʘʥʥʦʝ ʩʦʦʨʫʞʝʥʠʝ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ [2, ʩ. 86].  

 

 
ʉʡʪ. 2. ʍʩʙʜʥʞʦʫ ʥʧʝʞʤʡ ʪʧʧʩʬʟʞʦʡʸ. ɹʩʧʰʦʙʸ ʣʧʦʪʫʩʬʣʯʡʸ 

 
ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʥ ʤʝʪʦʜ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʄʂʕ). ʄʂʕ ʦʜʠʥ ʠʟ ʥʘʠʙʦ-

ʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʬʠʟʠ-
ʯʝʩʢʠʭ ʩʠʩʪʝʤ ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ [3, ʩ. 15]. ʈʘʩʯʝʪʥʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʢʦʥʝʯʥʦ-ɻ ʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ 
ʨʘʟʨʘʙʦʪʘʥʘ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ ʃʀʈɸ-ʉɸʇʈ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʠʪʥʦ-ʩʪʝʨʞʥʝʚʫʶ ʧʨʦ-
ʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ (ʨʠʩ. 3). 

ʂʦʥʝʯʥʦ-ɻ ʣʝʤʝʥʪʥʘʷ ʤʦʜʝʣʴ ʧʦʢʨʳʪʠʷ ʫʥʠʢʘʣʴʥʦʛʦ ʟʜʘʥʠʷ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʞʝʩʪʢʦʩʪʝʡ ʧʦʢʘ-
ʟʘʥʘ ʥʘ (ʨʠʩ. 4). 

ɺ ʨʘʩʯʝʪʥʦʡ ʩʭʝʤʝ ʫʯʪʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʘʛʨʫʟʦʢ: ʧʦʩʪʦʷʥʥʳʝ ʥʘʛʨʫʟʢʠ (ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ 
ʢʦʥʩʪʨʫʢʮʠʡ, ʚʝʩ ʧʠʨʦʛʘ ʢʨʦʚʣʠ ʠ ʧʦʣʦʚ, ʵʣʝʤʝʥʪʦʚ ʧʦʢʨʳʪʠʷ), ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʥʘʛʨʫʟʢʠ (ʧʦʣʝʟʥʘʷ 
ʥʘʛʨʫʟʢʘ ʦʪ ʣʶʜʝʡ, ʩʥʝʛʦʚʘʷ ʧʦ ʍ ʠ ʧʦ ʋ, ʚʝʪʨʦʚʘʷ ʧʦ ʍ ʠ ʧʦ ʋ) ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ (ʧʫʣʴʩʘʮʠʦʥ-
ʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʚʝʪʨʘ ʧʦ ʍ ʠ ʧʦ ʋ). 

ʉʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʦʩʠ ʍ (ʨʠʩ. 5) ʠ ʧʦ ʦʩʠ ʋ (ʨʠʩ. 6) ʙʳʣʠ ʟʘʜʘʥʳ ʩ ʫʯʝ-
ʪʦʤ ʧʨʠʣʦʞʝʥʠʷ ɼ çɺʝʪʨʦʚʳʝ ʥʘʛʨʫʟʢʠè ʉʇ 20.13330.2016 [4, ʩ. 53-69]. ʈʘʟʤʝʨʥʦʩʪʴ ʥʘʛʨʫʟʦʢ ʥʘ ʨʠ-
ʩʫʥʢʘʭ ʫʢʘʟʘʥʘ ʚ ʢʛ/ʤ.  



 

 

 

  
ʉʡʪ. 3. ʃʧʦʞʰʦʧ-ʁ ʤʞʥʞʦʫʦʙʸ ʥʧʝʞʤʵ ʪʧʧʩʬʟʞʦʡʸ 

 
 

 
ʉʡʪ. 4.  ɿʞʪʫʣʧʪʫʡ ʶʤʞʥʞʦʫʧʛ ʪʧʧʩʬʟʞʦʡʸ. 

 
 

 
ʉʡʪ. 5. ʉʙʪʨʩʞʝʞʤʞʦʡʞ ʛʞʫʩʧʛʧʢ ʦʙʜʩʬʠʣʡ ʨʧ ʧʪʡ ʎ 
















































































































































































































































































































































































































































































































































