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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

15.02.2018 ʛ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

 

 

çʀʅʅʆɺɸʎʀʆʅʅʆɽ ʈɸɿɺʀʊʀɽ ʅɸʋʂʀ ʀ ʆɹʈɸɿʆɺɸʅʀʗè 

 

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 (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 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 ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʡ 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, 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 
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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) ɼʘʚʣʝʪʰʠʥ ʈʘʰʠʪ ɸʭʤʝʪʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚʝʜʫ-

ʶʱʠʡ ʢʘʬʝʜʨʦʡ ʛʦʩʧʠʪʘʣʴʥʦʡ ʪʝʨʘʧʠʠ ˉ2, ʌɹɻʆʋ ɺʆ çɹʘʰʢʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝ-

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

15) ʀʚʘʥʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ ï ʢʘʥʜ.ʧʩʠʭʦʣ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çʉʦ-

ʮʠʘʣʴʥʦʡ ʘʜʘʧʪʘʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩ ʤʦʣʦʜʝʞʴʶè ʌɻɹʆʋ ɺʆ çʂʘʣʫʞʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 

16) 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  

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

19) ʂʘʟʜʘʥʷʥ ʉʫʩʘʥʥʘ ʐʘʣʚʦʚʥʘ ï ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʧʩʠʭʦʣʦʛʠʠ ɽʨʝʚʘʥʩʢʦʛʦ ʵʢʦ-

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

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

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʠʥʩʪʠʪʫʪʘ ʧʩʠʭʦʣʦʛʠ, ʩʦʮʠʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜ-

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

24) ʂʨʝʤʥʝʚʘ ʊʘʪʴʷʥʘ ʃʝʦʥʠʜʦʚʥʘ  ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʧʨʦ-

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

25) ʂʨʳʣʦʚʘ ʄʘʨʠʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘ-

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

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

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

27) ʂʫʨʣʝʥʷ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ ï ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʛʣʘʚ-

ʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʜʝʣʘ ʠʤ. ʅ.ɸ. ʏʠʥʘʢʘʣʘ ʉʠʙʠʨʩʢʦʛʦ ʦʪ-

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

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

ʢʦʤʤʝʨʮʠʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʠʥʬʦʨʤʘʪʠʢʠ ʌɻɹʆʋ ɺʆ çʈʕʋ ʠʤ. ɻ. ɺ. ʇʣʝʭʘʥʦʚʘè  
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30) ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

34) ʇʦʧʦʚʘ ʀʨʠʥʘ ɺʠʪʘʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ɻʆʋ ɺʇʆ 

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

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

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

36) ʈʫʢʘʚʠʰʥʠʢʦʚ ɺʠʢʪʦʨ ʉʪʝʧʘʥʦʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, 

ʯʣʝʥ-ʢʦʨʨ. ʈɸʅ, ʜʠʨʝʢʪʦʨ ʌɻɹʅʋ ɺʉʀʄʕʀ, ʟʘʚ. ʢʘʬʝʜʨʦʡ çʆʙʱʝʡ ʛʠʛʠʝʥʳè ʌɻɹʆʋ ɺʆ 

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

38) ʋʜʫʪ ɺʣʘʜʠʤʠʨ ɺʘʩʠʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʈɸʅ, ʟʘʤʝʩʪʠʪʝʣʴ ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʯʥʦʡ ʠ ʣʝʯʝʙʥʦʡ ʨʘʙʦʪʝ, ʟʘʚʝʜʫʶʱʠʡ ʣʘ-

ʙʦʨʘʪʦʨʠʝʡ ʬʠʟʠʦʣʦʛʠʠ, ʤʦʣʝʢʫʣʷʨʥʦʡ ʠ ʢʣʠʥʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʅʀʀʌʠʈʄ ʠʤ. ɽ.ɼ. 

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

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

ʢʘʬ. ɹʠʦʬʠʟʠʢʠ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʅʠʞʝʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

42) ʖʨʦʚʘ ʂʩʝʥʠʷ ʀʛʦʨʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ ʵʢʦ-

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  
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Ã´º 541.18 

²»¸Ï½¸µ Ç°ÁÂ¾ÂË ¿µÀµ¼µ½½¾³¾ 
¼°³½¸Â½¾³¾ ¿¾»Ï ½° ¸·¼µÀµ½¸Ï 
¿À¾ÆµÁÁ¾² ´¸Á¿µÀ³¸À¾²°½½½¾ÁÂ¸ 
¼°³½¸Â½ËÅ ¶¸´º¾ÁÂµ¹ 

°ÓÐÕÒ ²ÛÐÔØáÛÐÒ ²ÛÐÔØÜØàÞÒØç,  
ʢ.ʬ.ʤ.ʥ, ʜʦʮʝʥʪ, 

 ÏÑÛÞçÚØÝÐ ³ÐÛØÝÐ ¸ÒÐÝÞÒÝÐ. 
ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʉʝʚʝʨʦ-ʂʘʚʢʘʟʩʢʠʡ ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 
ʫʥʠʚʝʨʩʠʪʝʪ)è 

 

ɹʦʦʧʫʙʯʡʸ: ʀʟʤʝʨʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʘʛʥʠʪʥʦʡ ʞʠʜʢʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟʤʝʨʝʥʠʝʤ ʦʧʪʠʯʝʩʢʠʤʠ ʠʣʠ 
ʤʘʛʥʠʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʆʜʥʠʤ ʠʟ ʧʘʨʘʤʝʪʨʦʚ ʤʘʛʥʠʪʥʦʡ ʞʠʜʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʪʝʧʝʥʴ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ 
ʤʘʛʥʠʪʥʦʡ ʞʠʜʢʦʩʪʠ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚʘʞʥʦ ʦʧʪʠʤʠʟʠ-

ʨʦʚʘʪʴ ʯʘʩʪʦʪʫ ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʯʘʩʪʠʮ ʨʘʟʤʝʨʘʤʠ 100³10 ʥʤ 
ʦʧʪʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ̫ ʚʣʷʝʪʩʷ 80 ɻʮ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʘʛʥʠʪʥʘʷ ʞʠʜʢʦʩʪʴ, ʩʪʝʧʝʥʴ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ, ʦʜʥʦʜʦʤʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʤʘʛʥʠʪʥʦʝ 
ʧʦʣʝ, ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ. 
 
THE INFLUENCE OF THE FREQUENCY OF THE ALTERNATING MAGNETIC FIELD ON MEASUREMENT 

PROCESSES DISPERGIROVANY MAGNETIC FLUIDS 
 

Agayev Vladislav Vladimirovich,  
Yablochkina Galina .Ivanovna 

 
Abstract: the Measurement of the magnetic fluid is carried out by measurement of optical or magnetic meth-
ods. One of the parameters of magnetic fluid is the degree of dispersion of the magnetic fluid. When measur-
ing the degree of dispersion of the magnetic methods optimi is important-to intensify the frequency of the AC 
magnetic field. The calculations showed that for particles with sizes 10010 nm, the optimal frequency of the 
alternating magnetic field is 80 Hz.  
Key words: Magnetic fluid, the degree of dispersion, monoecious-sized particles, magnetic field, torque. 

 
ʄʘʛʥʠʪʥʳʝ ʞʠʜʢʦʩʪʠ (ʄɾ) ï ʫʣʴʪʨʘʜʠʩʧʝʨʩʥʳʝ (ʩʦ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʦʤ 10 ʥʤ) ʫʩʪʦʡʯʠʚʳʝ ʢʦʣ-

ʣʦʠʜʳ ʬʝʨʨʦ- ʠʣʠ ʬʝʨʨʠʤʘʛʥʠʪʥʳʭ ʦʜʥʦʜʦʤʝʥʥʳʭ ʯʘʩʪʠʮ, ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʦʩʪʷʭ 
ʠ ʩʦʚʝʨʰʘʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʝ ʙʨʦʫʥʦʚʩʢʦʝ ʜʚʠʞʝʥʠʝ. ʄʘʛʥʠʪʥʳʝ ʞʠʜʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʨʫʙʦ-
ʜʠʩʧʝʨʩʥʳʝ ʬʝʨʨʦʩʫʩʧʝʥʟʠʠ, ʪ.ʝ. ʚʟʚʝʩʠ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ ʯʘʩʪʠʮ ʨʘʟʤʝʨʦʤ ʜʦ 100-10 ʥʤ. ʄʘʛʥʠʪʥʳʝ 
ʞʠʜʢʦʩʪʠ (ʄɾ) ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʵʣʝʢʪʨʦʥʠʢʝ ʠ ʤʝʜʠʮʠʥʝ. 

ʄɾ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʠʩʧʝʨʩʥʳʝ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟ ʪʨʝʭ ʬʘʟ: ʤʘʛʥʠʪʥʳʝ 
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ʯʘʩʪʠʮʳ, ʧʦʚʝʨʭʥʦʩʪʥʦ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ) ʠ ʞʠʜʢʦʩʪʴ - ʥʦʩʠʪʝʣʴ.  
ɺ ʢʘʯʝʩʪʚʝ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ ʠʩʧʦʣʴʟʫʶʪ ʤʘʣʳʝ ʯʘʩʪʠʮʳ ʪʘʢʠʭ ʤʝʪʘʣʣʦʚ ʢʘʢ ʞʝʣʝʟʦ, ʢʦʙʘʣʴʪ, 

ʥʠʢʝʣʴ, ʛʘʜʦʣʠʥʠʡ, ʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʬʝʨʨʠʪʳ, ʬʝʨʨʠʤʘʛʥʠʪʥʳʝ ʦʢʠʩʣʳ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʘʛʫ-
ʣʷʮʠʠ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʙʳ ʥʝʠʟʙʝʞʥʦʡ ʚʩʣʝʜʩʪʚʠʝ ʤʘʛʥʠʪʥʦʛʦ ʜʠʧʦʣʴ-ʜʠʧʦʣʴʥʦʛʦ 
ʠ ɺʘʥ-ʜʝʨ-ʚʘʘʣʴʩʦʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʢʨʫʧʥʝʥʠʷ ʯʘʩʪʠʮ, ʚ ʢʘʯʝʩʪʚʝ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ 
ʧʨʠʤʝʥʷʶʪ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ (ʇɸɺ) ʪʠʧʘ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʳ. 

ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʚʝʩʴʤʘ ʩʣʦʞʥʳʤʠ ʨʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʧʨʦʮʝʩ-
ʩʘʤʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢʠʤʠ ʢʘʢ ʮʝʧʠ, ʛʨʘʥʫʣʳ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʠʭ ʬʠʟʠ-
ʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʟʘʚʠʩʷʪ ʦʪ ʚʨʝʤʝʥʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʘ ʇɸɺ, ʤʘʛʥʠʪʥʳʭ ʠ ʩʚʷʟʫʶʱʠʭ ʢʦʤ-
ʧʦʥʝʥʪ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʩʧʦʩʦʙʳ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʄɾ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ, ʚ ʦʩ-
ʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʘʪ ʣʠʙʦ ʦʧʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ, ʣʠʙʦ ʠʟʤʝʨʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ.  

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʩʪʝʧʝʥʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʦʩʪʠ ʤʘʛʥʠʪʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʫʩʪʘʥʦʚʢʘ, ʚ 
ʢʦʪʦʨʦʡ ʚʦ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʚ ʄɾ, ʞʠʜʢʦʩʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʚʦʟ-
ʜʝʡʩʪʚʠʶ ʥʝʙʦʣʴʰʦʛʦ ʧʦ ʚʝʣʠʯʠʥʝ ʧʝʨʝʤʝʥʥʦʛʦ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʤʫ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 
ʇʦʩʪʦʷʥʥʦʝ ʧʦʣʝ ʩʦʟʜʘʝʪʩʷ ʤʥʦʛʦʩʣʦʡʥʳʤʠ ʢʘʪʫʰʢʘʤʠ ɻʝʣʴʤʛʦʣʴʮʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʜ-
ʥʦʨʦʜʥʦʝ ʧʦ ʚʝʣʠʯʠʥʝ ʧʦʩʪʦʷʥʥʦʝ ʧʦʣʝ ʚ ʦʙʣʘʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʪʫʰʝʢ. ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʧʦʣʷ ʚʘʨʴ-
ʠʨʫʝʪʩʷ ʦʪ 0 ʜʦ 500 ʕ. ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʵʪʦʤʫ ʧʦʣʶ ʩʦʟʜʘʝʪʩʷ ʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩ ʧʦʤʦʱʴʶ 
ʩʦʣʝʥʦʠʜʘ. ɺʝʣʠʯʠʥʘ ʧʝʨʝʤʝʥʥʦʛʦ ʧʦʣʷ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʦʪ 0 ʜʦ 100 ʕ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʦʧ-
ʪʠʤʠʟʠʨʦʚʘʣʠ ʯʘʩʪʦʪʫ ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʜʠʩʧʝʨʛʠʨʦʚʘʥʥʦʩʪʠ ʄɾ. ɺʥʫʪʨʠ 
ʩʦʣʝʥʦʠʜʘ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʝ ʢʘʪʫʰʢʠ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʠʟʤʝʨʠʪʝʣʴʥʦʡ, ʘ ʜʨʫʛʘʷ - ʢʦʤ-
ʧʝʥʩʘʮʠʦʥʥʦʡ. ʀʟʤʝʨʠʪʝʣʴʥʘʷ ʠ ʢʦʤʧʝʥʩʘʮʠʦʥʥʘʷ ʚʢʣʶʯʝʥʳ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ. ʇʨʠ ʵʪʦʤ ʕɼʉ, 
ʥʘʚʝʜʝʥʥʘʷ ʚ ʢʘʪʫʰʢʘʭ, ʦʢʘʞʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʮʠʠ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʥʘ 
ʦʩʴ ʢʘʪʫʰʢʠ: 

 
ʛʜʝ: S- ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʢʘʪʫʰʢʠ ʩ ʄɾ., dJ/dt-ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʧʨʦʝʢʮʠʠ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ ʥʘ 

ʦʩʴ ʢʘʪʫʰʢʠ. 
ʈʘʩʩʤʦʪʨʠʤ ʜʠʥʘʤʢʫ ʜʚʠʞʝʥʠʷ ʤʘʛʥʠʪʥʳʭ ʯʘʩʪʠʮ. ɼʣʷ ʧʨʦʩʪʦʪʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʯʘʩʪʠʮʳ 

ʠʤʝʶʪ ʬʦʨʤʫ ʵʣʣʠʧʩʦʠʜʘ ʚʨʘʱʝʥʠʷ. ʊʘʢ ʢʘʢ ʯʘʩʪʠʮʳ ʠʤʝʶʪ ʨʘʟʤʝʨʳ 100³10 ʥʤ, ʪʦ ʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ 
ʦʜʥʦʜʦʤʝʥʥʳʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʧʦʥʪʘʥʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦʩʪʠ.  

ɽʩʣʠ ʯʘʩʪʠʮʘ ʥʘʭʦʜʠʪʩʷ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ, ʪʦ ʥʘ ʥʝʝ ʜʝʡʩʪʚʫʝʪ ʚʨʘʱʘʶʱʠʡ ʤʦʤʝʥʪ, ʩʪʨʝʤʷʱʠʡ-
ʩʷ ʨʘʟʚʝʨʥʫʪʴ ʝʝ ʥʘ ʤʘʣʳʡ ʫʛʦʣ Ŭ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʷ [1, ʩ 427] , [2, c.60] 

                                                   
ʛʜʝ BS-ʠʥʜʫʢʮʠʷ ʥʘʩʳʱʝʥʠʷ, HA- ʧʦʣʝ ʘʥʠʟʦʪʨʦʧʠʠ ʯʘʩʪʠʮʳ, V-ʦʙʲʝʤ ʯʘʩʪʠʮʳ, H- ʚʝʣʠʯʠʥʘ 

ʚʥʝʰʥʝʛʦ ʧʦʣʷ, Ŭ- ʫʛʦʣ ʤʝʞʜʫ ʦʩʴʶ ʯʘʩʪʠʮʳ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 
ʇʨʠ ʧʦʚʦʨʦʪʝ ʯʘʩʪʠʮʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʧʦʣʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚʷʟʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʨʝʜʳ. 

ɺʝʣʠʯʠʥʘ ʤʦʤʝʥʪʘ ʚʷʟʢʠʭ ʩʠʣ ʦʧʨʝʜʝʣʠʪʩʷ ʚʳʨʘʞʝʥʠʝʤ [3, ʩ 75] , [4, c. 324]               
               

 
 

ʛʜʝ l- ʜʣʠʥʘ ʯʘʩʪʠʮʳ, n=l/d ï ʬʦʨʤ-ʬʘʢʪʦʨ ʯʘʩʪʠʮʳ, ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʝʝ ʜʣʠʥʳ ʢ ʜʠʘʤʝʪʨʫ, 
ɖ-ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ. 

ʋʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʯʘʩʪʠʮʳ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 
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ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚʷʟʢʦʩʪʴ ʟʘ ʚʨʝʤʷ ʠʟʤʝʨʝʥʠʡ ʥʝ ʤʝʥʷʝʪʩʷ, ʪʦʛʜʘ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʯʘʩʪʠʮʳ ʦʧʠ-
ʰʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

 

 
 

ʛʜʝ H(t)-ʠʟʤʝʥʷʶʱʝʝ  ʚʥʝʰʥʝʝ ʧʦʣʝ. ʆʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ 
 

 
 

ʛʜʝ H0-ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, hm- ʘʤʧʣʠʪʫʜʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʝʨʝʤʝʥʥʦʛʦ 
ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

ʆʮʝʥʠʤ ʦʧʪʠʤʘʣʴʥʫʶ ʯʘʩʪʦʪʫ, ʢʦʪʦʨʫʶ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 
ʧʨʦʮʝʩʩ ʦʨʠʝʥʪʘʮʠʠ ʧʨʦʠʟʦʰʝʣ ʧʦʣʥʦʩʪʴʶ, ʝʩʣʠ ʢʦʥʝʯʥʳʡ ʫʛʦʣ ʨʘʩʧʦʣʦʞʝʥʠʷ ʯʘʩʪʠʮʳ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 
ʩʦʦʪʥʦʰʝʥʠʶ: 
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ʉʡʪ.1. ɻʤʡʸʦʡʞ ʰʙʪʫʧʫʴ ʨʞʩʞʥʞʦʦʧʜʧ ʥʙʜʦʡʫʦʧʜʧ ʨʧʤʸ ʦʙ ʧʫʦʧʱʞʦʡʞ ʬʜʤʧʛ ʨʧʛʧʩʧʫʙ ʥʙʜ-

ʦʡʫʦʧʢ ʰʙʪʫʡʯʴ (1) ʡ ʦʙʛʞʝʞʦʦʧʢ ʖɽʊ ʛ ʡʠʥʞʩʡʫʞʤʵʦʧʢ ʣʙʫʬʱʣʞ (2). 
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ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ.1. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 1, (ʢʨʠʚʘʷ 1), ʧʨʠ ʯʘʩʪʦʪʘʭ ʙʦʣʝʝ 120 
ɻʮ ʯʘʩʪʠʮʳ ʫʞʝ ʥʝ ʫʩʧʝʚʘʶʪ ʧʦʚʝʨʥʫʪʴʩʷ ʠ ʩʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚʜʦʣʴ ʧʝʨʝʤʝʥʥʦʛʦ ʧʦʣʷ. ʇʦʵʪʦʤʫ ʥʘʚʝ-
ʜʝʥʥʘʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʢʘʪʫʰʢʝ ʕɼʉ ʠʤʝʝʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʡ ʤʘʢʩʠʤʫʤ ʨʠʩ.1. (ʢʨʠʚʘʷ 2). ʂʘʢ ʚʠʜʥʦ 
ʠʟ (ʢʨʠʚʦʡ 2) ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʯʘʩʪʦʪʦʡ ʧʝʨʝʤʝʥʥʦʛʦ ʧʦʣʷ ʷʚʣʷʶʪʩʷ ʯʘʩʪʦʪʳ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 70-
90 ɻʮ. ʇʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʯʘʩʪʦʪʫ ʧʝʨʝʤʝʥʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ  ʚ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʢʘʪʫʰʢʘʭ ʚʳ-
ʙʨʘʣʠ ʨʘʚʥʦʡ 80 ɻʮ.  
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Abstract: This article discusses the issues of educational sites, the role and opportunities of Internet technol-
ogies, namely educational sites, their impact on educational institutions, advantages and disadvantages, as 
well as the role of the teacher, student in modern education. 
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ɻʣʘʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʩʚʦʝʤ ʧʦʩʣʘʥʠʠ ʥʘʨʦʜʫ ʂʘʟʘʭʩʪʘʥʘ ʩʜʝʣʘʣ ʙʦʣʴʰʦʡ ʘʢʮʝʥʪ ʥʘ ʨʘʟʚʠʪʠʝ ʯʝ-

ʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ. ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʠʟʘʮʠʠ, ʨʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠʥʥʦʚʘʮʠʡ, ʚʥʝʜʨʝʥʠʝ 
ʥʘʫʢʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚʚʝʜʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʦʚʳʰʝʥʠʝ ʩʪʘʪʫʩʘ ʫʯʠʪʝʣʷ, ʚʩʝ ʵʪʦ 
ʣʝʞʠʪ ʚ ʦʜʥʦʡ ʢʘʥʚʝ ʩ ʧʦʚʳʰʝʥʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʢʘʧʠʪʘʣʘ [1].  

ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʘʡʪʳ ʩʪʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ. 

ɼʣʷ ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʤ, ʯʪʦ ʪʘʢʦʝ ʩʘʡʪ? ɺʝʙ-ʩʘʡʪ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ  
website: web ð çʧʘʫʪʠʥʘ, ʩʝʪʴè ʠ site ð çʤʝʩʪʦè, ʙʫʢʚʘʣʴʥʦ çʤʝʩʪʦ, ʩʝʛʤʝʥʪ, ʯʘʩʪʴ ʚ ʩʝʪʠè.  ʉʘʡʪ 
ʠʣʠ ʚʝʙ-ʩʘʡʪ ʵʪʦ  ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʙ-ʩʪʨʘʥʠʮ; ʪʘʢʞʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦ-
ʞʝʥʠʷ ʢʦʥʪʝʥʪʘ ʩʝʨʚʝʨʘ [2,ʩ.432].  ʄʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʩʘʡʪʫ: "ʆʙ-
ʨʘʟʦʚʘʪʝʣʴʥʳʡ ʚʝʙ-ʩʘʡʪ ï ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ web-ʩʪʨʘʥʠʮ ʩ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʜʠʟʘʡʥʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʩʦʙʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ, ʛʦʩʫʜʘʨ-
ʩʪʚʘ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʧʦ ʩʤʳʩʣʫ, ʥʘʚʠʛʘʮʠʦʥʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʦʤ ʩʝʨʚʝʨʝ, ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʘʪʪʝʩʪʘʮʠʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʠʣʠ ʢʦʥʩʪʘʪʘʮʠʝʡ ʜʦʩʪʠʞʝʥʠʷ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ"[3 ]. 

ʇʨʦʙʣʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʧʝʜʘʛʦʛʘ ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚ 
ʫʩʣʦʚʠʷʭ ʚʥʝʜʨʝʥʠʷ ʚ ʩʬʝʨʫ ʦʙʨʘʟʦʚʘʥʠʷ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝ-
ʥʠʶ ʨʦʣʠ ʫʯʠʪʝʣʷ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ, ʝʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʚʦʟʟʨʝʥʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 
ʧʦʜʭʦʜʦʚ, ʛʦʪʦʚʥʦʩʪʠ ʧʝʨʝʜʘʚʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʦʧʳʪ ʥʘ ʥʦʚʦʤ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʫʨʦʚʥʷʭ. 

https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
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ʂʘʢ ʦʪʤʝʯʘʝʪ ʆ.ʄ. ʂʦʨʯʘʞʢʠʥʘ, ʧʝʜʘʛʦʛ ʧʝʨʝʩʪʘʸʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 
ʦʙʫʯʘʝʤʳʭ. ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʝʚʨʘʪʠʪʴ 
ʪʨʘʜʠʮʠʦʥʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʨʝʜʫ ʚ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʫʶ, ʩʦʚʨʝʤʝʥʥʫʶ, ʦʪʚʝʯʘʶʱʫʶ ʪʨʝʙʦʚʘʥʠ-
ʷʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʱʝʩʪʚʘ  [4, c. 170]. 

ʈʘʟʚʠʪʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʨʝʦʙʨʘʟʠʣʦ ʤʠʨʦʚʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ: ʠʟʤʝʥʠʣʘʩʴ ʪʝʭʥʠʯʝ-
ʩʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʨʘʩʰʠʨʠʣʩʷ ʜʦʩʪʫʧ ʢ ʤʠʨʦʚʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 
ʨʝʩʫʨʩʘʤ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʚʠʜʳ, ʤʝʪʦʜʳ ʠ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʘʢʪʠʚʥʫʶ ʧʦʟʥʘʚʘ-
ʪʝʣʴʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʙʫʯʘʝʤʳʭ, ʦʙʫʯʝʥʠʝ ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʪ.ʜ. [5, ʩ. 7] 

ʉʝʛʦʜʥʷ ʣʶʜʠ ʚʦ ʚʩʝʤ ʤʠʨʝ ʠʩʧʦʣʴʟʫʶʪ ʦʙʰʠʨʥʳʝ ʦʙʱʝʜʦʩʪʫʧʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʠ 
ʠʥʩʪʨʫʤʝʥʪʳ ʠ, ʯʪʦ ʝʱʝ ʚʘʞʥʝʝ,- ʬʦʨʤʠʨʫʶʪ ʩʦʙʩʪʚʝʥʥʳʡ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʦʧʳʪ ʦʙʫʯʝʥʠʷ. ʃʶ-
ʙʦʡ ʫʯʘʩʪʥʠʢ ʠʥʪʝʨʥʝʪ-ʩʦʦʙʱʝʩʪʚʘ ʤʦʞʝʪ ʘʙʩʦʣʶʪʥʦ ʙʝʩʧʣʘʪʥʦ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʝ ʝʤʫ ʤʘʪʝʨʠʘʣʳ. 

ʆʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʨʦʝʥʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦ-
ʪʝʥʮʠʘʣʘ çʮʠʬʨʦʚʦʛʦè ʧʦʢʦʣʝʥʠʷ ʠ ʫʤʝʥʠʠ ʨʘʙʦʪʘʪʴ ʩ ʦʙʱʝʜʦʩʪʫʧʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪ-
ʥʦʡ ʜʠʩʮʠʧʣʠʥʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʫʯʘʱʝʤʫʩʷ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʦʙʫ-
ʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ [6,ʩ. 132]. 

ʎʝʣʴ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ï ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʧʦʩʦʙʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʜʦʣʞʝʥ ʟʘʤʝʱʘʪʴ ʨʘʟʚʠʪʠʝ ʜʨʫʛʠʭ ʥʘʚʳʢʦʚ, 
ʪʘʢʠʭ ʢʘʢ ʫʤʝʥʠʝ ʧʠʩʘʪʴ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʦʜʜʝʨʞʢʫ ʪʝʢʫʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʦʙ-
ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʢʣʶʯʘʷ ʩʤʝʱʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʩ ʫʯʠʪʝʣʷ ʥʘ ʫʯʝʥʠʢʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦ-
ʩʪʦʷʪʝʣʴʥʦ ʟʘʥʠʤʘʪʴʩʷ ʩʚʦʠʤ ʦʙʫʯʝʥʠʝʤ ʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʝʛʦ ʢʦʥʪʨʦʣʴ ʜʘʝʪ ʫʯʝʥʠʢʘʤ ʙʦʣʴʰʠʝ ʧʨʝ-
ʠʤʫʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ ʤʝʥʷʝʪ ʨʦʣʴ ʫʯʠʪʝʣʷ, ʢʦʪʦʨʳʡ ʧʝʨʝʩʪʘʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥʥʳʤ ʘʚʪʦʨʠʪʝʪʥʳʤ ʠʩʪʦʯ-
ʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʜʚʫʤ ʛʨʫʧʧʘʤ: ʪʝʭʥʠʯʝ-
ʩʢʠʤ ʠ ʜʠʜʘʢʪʠʯʝʩʢʠʤ. ʊʝʭʥʠʯʝʩʢʠʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ ʙʳʩʪʨʦʪʘ, ʤʘʥʝʚʨʝʥʥʦʩʪʴ, ʦʧʝʨʘʪʠʚ-
ʥʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʠ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʬʨʘʛʤʝʥʪʦʚ ʠ ʜʨʫʛʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʳʝ ʬʫʥʢʮʠʠ. ɼʠ-
ʜʘʢʪʠʯʝʩʢʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʫʨʦʢʦʚ ï ʩʦʟʜʘʥʠʝ ʵʬʬʝʢʪʘ ʧʨʠʩʫʪʩʪʚʠʷ, ʫ ʫʯʘʱʠʭʩʷ ʧʦʷʚʣʷ-
ʝʪʩʷ ʦʱʫʱʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ, ʨʝʘʣʴʥʦʩʪʠ ʩʦʙʳʪʠʡ, ʠʥʪʝʨʝʩ, ʞʝʣʘʥʠʝ ʫʟʥʘʪʴ ʠ ʫʚʠʜʝʪʴ ʙʦʣʴʰʝ [7, ʩ. 
47]. ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʢ 
ʟʥʘʥʠʷʤ, ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʠʚʘʪʴʩʷ ʟʥʘʥʠʷʤʠ ʠ ʜʝʣʠʪʴʩʷ ʦʧʳʪʦʤ ʥʝ ʪʦʣʴʢʦ ʩ  ʫʯʠʪʝʣʷʤʠ ʠ ʥʝ ʪʦʣʴʢʦ ʚ 
ʢhʦʣʝ, ʥʦ ʠ ʩ ʜʨʫʛʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚʥʫʪʨʠ ʩʝʪʠ, ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠ ʪʚʦʨʯʝʩʢʠʭ 
ʢʦʥʢʫʨʩʘʭ, ʘ ʪʘʢʞʝ ʜʦʩʪʫʧ ʢ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʘʤ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʘʫʜʠʦ- ʠʣʠ 
ʚʠʜʝʦʢʦʣʝʢʮʠʡ, ʧʨʝʟʝʥʪʘʮʠʡ, ʬʠʣʴʤʦʚ, ʬʦʪʦʛʨʘʬʠʡ, ʨʠʩʫʥʢʦʚ ʠ ʤʫʣʴʪʬʠʣʴʤʦʚ. 

ʅʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʚʦʟʤʦʞʥʳʭ ʪʨʫʜʥʦʩʪʷʭ ʥʘ ʧʫʪʠ  ʢ ʪʘʢʦʤʫ ʤʝʪʦʜʫ ʦʙʫʯʝʥʠʷ. ʂ ʥʠʤ ʤʦʞʥʦ 
ʦʪʥʝʩʪʠ ʪʘʢʠʝ ʬʘʢʪʦʨʳ ʢʘʢ: ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʚʦʟʤʦʞʥʦʝ ʥʘʨʫ-
ʰʝʥʠʝ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ ʠ ʧʣʘʛʠʘʪ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ. 

ʂʦʤʧʣʝʢʩ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʪʝʨʥʝʪʝ, ʧʦʩʚʷʱʸʥʥʳʡ ʦʜʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝʪʫ, ʨʘʟʜʝʣʫ ʠʣʠ ʪʝʤʝ, 
ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʘʡʪ [8, ʩ. 6]. 

ʉ ʢʘʞʜʳʤ ʜʥʝʤ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʘʡʪʦʚ ʨʘʩʪʝʪ ʠ ʧʦʷʚʣʷʝʪʩʷ ʦʩʪʨʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 
ʪʠʧʦʣʦʛʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʵʬʬʝʢʪʠʚʥʝʝ ʠʩʢʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ. ʄʦʞʥʦ ʚʳʜʝ-
ʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ:  

¶  ɺʝʙ-ʩʘʡʪʳ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ; 

¶ ɺʝʙ-ʩʘʡʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ɺʝʙ-ʩʘʡʪʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ; 

¶ ɺʝʙ-ʩʘʡʪʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ; 

¶ ɺʝʙ-ʩʘʡʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ; 

¶ ɺʝʙ-ʩʘʡʪʳ ʩʦʨʝʚʥʦʚʘʪʝʣʴʥʳʭ ʀʥʪʝʨʥʝʪ-ʧʨʦʝʢʪʦʚ; 

¶ ɺʝʙ-ʩʘʡʪʳ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ; 

¶ ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ; 

¶ ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʚʝʙ-ʩʝʨʚʠʩʳ; 
ʉʨʝʜʠ ʵʪʠʭ ʪʠʧʦʚ ʚʘʞʥʦ ʚʳʜʝʣʠʪʴ ʦʙʫʯʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʦʮʠʘʣʴʥʳʭ ʤʝʜʠʘ. ɽʝ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ-
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ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʜʣʷ ʦʙʤʝʥʘ ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʟʥʘʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦʪʨʫʜ-
ʥʠʯʝʩʪʚʘ ʠ ʚʟʘʠʤʦʧʦʤʦʱʠ. 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʠ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʧʦʤʦʛʘʶʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʝʩʝ-
ʜʫ, ʦʙʩʫʞʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠ ʫʯʠʪʴ ʜʨʫʛ-ʜʨʫʛʘ. ʕʪʦ ʚʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʙʫʯʝʥʠʷ ʚ ʬʦʨʤʘʪʝ çʫʯʠʪʝʣʴ-
ʫʯʝʥʠʢè, ʥʦ ʠ ʜʣʷ ʬʦʨʤʘʪʦʚ çʫʯʠʪʝʣʴ- ʫʯʠʪʝʣʴè, çʫʯʝʥʠʢ-ʫʯʝʥʠʢè ʠ ʜʘʞʝ çʨʦʜʠʪʝʣʴ-ʫʯʠʪʝʣʴ-ʫʯʝʥʠʢè. 

ɻʦʚʦʨʷ ʦ çʩʦʮʠʘʣʴʥʳʭè ʪʝʭʥʦʣʦʛʠʷʭ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʪʝ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʭʦʪʷ ʙʳ 
ʦʜʥʦʤʫ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: ʧʦʟʚʦʣʷʶʪ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʦʜʪʘʣʢʠʚʘʶʪ ʢ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʶ ʠʣʠ ʦʙʣʝʛʯʘʶʪ ʧʨʦʮʝʩʩ ʬʦʨʤʘʣʴʥʦʛʦ ʣʠʙʦ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʦʜ ʠʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷʤʠ ʚ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʙʣʦʛʠ, ʩʘʡʪʳ ʩʦʮʠʘʣʴʥʳʭ ʩʝ-
ʪʝʡ (Facebook, Twitter, Flickr, Pinterest, LinkedIn), ʩʘʡʪʳ ʜʣʷ ʦʙʤʝʥʘ ʬʘʡʣʘʤʠ, ʚʢʣʶʯʘʷ ʧʫʙʣʠʢʘʮʠʶ ʧʨʝ-
ʟʝʥʪʘʮʠʡ (ʥʘʧʨʠʤʝʨ Slideshare) ʠ ʚʠʜʝʦ (YouTube, Vimeo, Vimeo), ʘ ʪʘʢʞʝ ʚʩʝ ʦʪʢʨʳʪʳʝ ʧʨʠʣʦʞʝʥʠʷ 
Google ʠ Elgg ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʠ ʨʦʣʴ ʫʯʠʪʝʣʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʦʚ. ɽʩʣʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ 
ʚʠʜʠʪ ʩʤʳʩʣʘ ʚ ʧʨʠʤʝʥʝʥʠʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʪʦ ʙʝʩʩʤʳʩʣʝʥʥʦ ʝʛʦ ʧʨʠʥʫʞʜʘʪʴ ʪʦʣʴʢʦ 
ʧʦʪʦʤʫ, ʯʪʦ ʩʝʛʦʜʥʷ ʪʘʢ ʧʨʠʥʷʪʦ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʘʡʪʳ ʜʘʶʪ ʦʛʨʦʤʥʳʡ ʪʚʦʨʯʝʩʢʠʡ 
ʧʨʦʩʪʦʨ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ʂʦʛʜʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʫʯʝʥʠʢʘ, ʟʘʜʘʯʘ ʫʯʠʪʝʣʷ ï ʧʨʝʜʦʩʪʘʚʠʪʴ ʢʘʞʜʦʤʫ ʫʯʝ-
ʥʠʢʫ ʠ ʚʩʝʤʫ ʢʣʘʩʩʫ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴ ʥʘʚʳʢʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʤ ʧʨʠʥʠʤʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴ-
ʥʳʝ ʠ ʦʩʦʟʥʘʥʥʳʝ ʨʝʰʝʥʠʷ, ʚʳʙʠʨʘʪʴ, ʯʪʦ ʠ ʢʘʢ ʠʟʫʯʘʪʴ, ʠ ʥʘʡʪʠ ʩʚʦʡ ʩʧʦʩʦʙ ʫʩʚʘʠʚʘʪʴ ʟʥʘʥʠʷ ʠ 
ʥʘʢʘʧʣʠʚʘʪʴ ʦʧʳʪ. ʉʦʚʨʝʤʝʥʥʳʝ ʫʯʠʪʝʣʷ ʜʦʣʞʥʳ ʧʨʠʟʥʘʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʤʝʥʠʪʴ ʤʝʪʦʜʳ ʦʙʫʯʝʥʠʷ 
ʠ ʜʦʙʠʪʴʩʷ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʩʚʦʠʭ ʤʝʪʦʜʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ. 

 ʅʘʧʨʠʤʝʨ, ʚ ʰʢʦʣʝ, ʯʪʦʙʳ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʜʝʪʝʡ ʤʘʪʝʤʘʪʠʢʦʡ ʫʯʠʪʝʣʴ ʤʦʞʝʪ ʧʨʠʤʝʥʠʪʴ ʠʥʪʝʨ-
ʘʢʪʠʚʥʳʡ ʫʨʦʢ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʩʘʡʪʘ bilimland.kz. ɺʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʫʯʠʪʝʣʴ ʩʦʙʠʨʘʝʪʩʷ ʧʨʠ-
ʤʝʥʠʪʴ ʜʘʥʥʳʡ ʨʝʩʫʨʩ: ʥʘ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʜʦʩʢʝ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ (ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ, ʧʣʘʥʰʝʪʘʭ)? ʇʦ-
ʩʣʝ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʢʫʨʩʫ çʅʘʯʘʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘè. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʜʘʥʥʳʡ ʨʝʩʫʨʩ 
ʩʦʜʝʨʞʠʪ ʷʨʢʠʝ ʘʥʠʤʠʨʦʚʘʥʥʳʝ ʨʦʣʠʢʠ,  ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʟʘʜʘʥʠʷ, ʙʦʛʘʪʳʡ ʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʡ ʤʘʪʝʨʠ-
ʘʣ (ʜʠʘʛʨʘʤʤʳ, ʪʘʙʣʠʮʳ, ʛʨʘʬʠʢʠ), ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʦʡ ʚʠʟʫʘʣʴʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʫʨʦʢʘʭ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʋʨʦʢʠ ʧʨʦʩʪʦ ʠ ʜʦʩʪʫʧʥʦ ʦʙʲʷʩʥʷʶʪ ʢʣʶʯʝʚʳʝ 
ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʥʷʪʠʷ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʥʠʷ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ ʛʨʫʧʧʦʚʦʡ, ʪʘʢ ʠ 
ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʬʦʨʤʳ ʨʘʙʦʪʳ, ʩʦʟʜʘʝʪʩʷ ʩʨʝʜʘ, ʚ ʢʦʪʦʨʦʡ ʫʯʘʱʠʝʩʷ ʠʟʫʯʘʶʪ ʤʘʪʝʤʘʪʠʢʫ ʚ ʬʦʨʤʝ 
ʫʚʣʝʢʘʪʝʣʴʥʦʛʦ ʧʨʠʢʣʶʯʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʦʣʴ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʘʡʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʠ ʚʣʠʷʝʪ ʥʘ ʨʘʟʚʠʪʠʝ, 
ʢʘʢ ʫʯʘʱʠʭʩʷ, ʪʘʢ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ.  ʆʙʫʯʝʥʠʝ ʩʪʘʥʦʚʠʪʩʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʘ-
ʤʠ ʚʳʙʠʨʘʶʪ ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʫʯʝʥʠʷ. 
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ʌɻɹʆʋ ɺʆ çʃʠʧʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 
 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ16-07-00-854 ʘ). 
 
 

ɹʦʦʧʫʙʯʡʸ: ʦʢʨʝʩʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ. ʈʘʟʣʠʯʘʶʪ 
ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʦʢʨʝʩʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ. ʅʘʭʦʞʜʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʢʨʝʩʪʥʦʩʪ-
ʥʳʭ ʤʦʜʝʣʝʡ ʘʢʪʫʘʣʴʥʦ, ʪʘʢ ʢʘʢ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚʳʯʠʩʣʝʥʠʷ ʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢʚʘʜʨʘʪʠʯʥʳʭ 
ʦʢʨʝʩʪʥʦʩʪʥʳʭ ʩʠʩʪʝʤ ʚʦʟʚʨʘʱʘʪʴʩʷ ʚ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɺ [1] ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʥʘʭʦʞʜʝʥʠʝ 
ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʠʥʝʡʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʩʠʩʪʝʤʳ. ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʚʘʜʨʘʪʠʯʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʥʘʤʠʯʝʩʢʠʝ ʦʢʨʝʩʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ, ʢʚʘʜʨʘʪʠʯʥʘʷ ʦʢʨʝʩʪʥʦʩʪʥʘʷ ʤʦʜʝʣʴ, ʧʘʨʘ-
ʤʝʪʨʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ 
 

CHECKING THE STABILITY OF A QUADRATIC DISCRETE DYNAMIC NEIGHBORHOOD MODEL 
 

Sedykh Irina Alexandrovna, 
Smetannikova Anastasia Mikhailovna 

 
Abstract: neighborhood models are used to solve various complex systems.  Distinguish between linear and 
nonlinear neighborhood models.  Finding the stability of dynamic neighborhood models is relevant, since no 
calculations have been made previously on the ability of quadratic neighborhood systems to return to their 
original position.  In [1], we considered the determination of the stability of a linear neighborhood system.  The 
aim of this paper is to investigate the stability of a quadratic discrete neighborhood model. 
Key words: dynamic neighborhood models, quadratic neighborhood model, parametric identification, stability 

 
ɼʠʥʘʤʠʯʝʩʢʠʝ ʦʢʨʝʩʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʢʣʘʩʩʘ ï ʣʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡ-

ʥʳʝ. ʂ ʥʝʣʠʥʝʡʥʳʤ ʦʢʨʝʩʪʥʦʩʪʥʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʢʚʘʜʨʘʪʠʯʥʳʝ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʝ, ʢʫʙʠʯʝʩʢʠʝ, 
ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʤʦʜʝʣʠ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʢʚʘʜʨʘ-
ʪʠʯʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʥʠʷ ʫʟʣʦʚ ʢʦʪʦʨʦʡ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷ-
ʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʠʭ ʦʢʨʝʩʪʥʦʩʪʴ ʫʟʣʦʚ (ʨʠʩ. 1). 
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ʉʡʪ. 1. ɼʩʙʭ ʣʛʙʝʩʙʫʡʰʦʧʢ ʝʡʪʣʩʞʫʦʧʢ ʧʣʩʞʪʫʦʧʪʫʦʧʢ ʥʧʝʞʤʡ 

 
ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥ ʛʨʘʬ ʢʚʘʜʨʘʪʠʯʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʩ ʜʚʫʤʷ 

ʫʟʣʘʤʠ ,, 21 cc  ʛʜʝ )(txi  ï ʩʦʩʪʦʷʥʠʷ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ;t  2,1=i ].42[ -  

ʋʩʪʦʡʯʠʚʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʩʪʨʝʤʠʪʴʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʥʘʯʘʣʴʥʳʭ ʩʦʩʪʦʷʥʠʡ ʢ ʥʝʢʦʪʦ-
ʨʦʤʫ ʨʘʚʥʦʚʝʩʥʦʤʫ ʩʦʩʪʦʷʥʠʶ [5].  

ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ  ʥʝʣʠʥʝʡʥʳʭ ʜʠʩʢʨʝʪʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʢʨʝʩʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ ʧʦ-
ʩʣʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʦʯʢʠ ʨʘʚʥʦʚʝʩʠʷ ʟʘʜʘʥʥʦʡ ʤʦʜʝʣʠ. ɼʣʷ ʢʘʞ-
ʜʦʡ ʪʦʯʢʠ ʨʘʚʥʦʚʝʩʠʷ ʧʨʦʚʝʨʷʝʤ ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ. ɽʩʣʠ ʩʦʙʩʪʚʝʥ-
ʥʳʝ ʯʠʩʣʘ ʧʦ ʤʦʜʫʣʶ ʤʝʥʴʰʝ ʝʜʠʥʠʮʳ, ʪʦ ʜʘʥʥʘʷ ʥʝʣʠʥʝʡʥʘʷ ʜʠʩʢʨʝʪʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʙʫ-
ʜʝʪ ʫʩʪʦʡʯʠʚʘ [6]. 

ʈʘʩʯʝʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʚʘʜʨʘʪʠʯʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦ-
ʜʷʪʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʧʘʢʝʪʝ Mathcad. 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʜʠʩʢʨʝʪʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʩ ʜʚʫʤʷ ʫʟ-
ʣʘʤʠ ʚ ʦʙʱʝʤ ʚʠʜʝ ʠʤʝʝʪ ʚʠʜ (1): 
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ʇʦʢʘʞʝʤ ʤʘʪʨʠʮʫ ʟʥʘʯʝʥʠʡ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʨʘʚʥʦʚʝʩʠʷ ʢʚʘʜʨʘʪʠʯʥʦʡ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ 
ʤʦʜʝʣʠ (ʨʠʩ. 2). 
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ʉʡʪ. 2. ʅʙʫʩʡʯʙ ʠʦʙʰʞʦʡʢ ʣʧʧʩʝʡʦʙʫ ʫʧʰʞʣ ʩʙʛʦʧʛʞʪʡʸ ʣʛʙʝʩʙʫʡʰʦʧʢ ʝʡʪʣʩʞʫʦʧʢ ʧʣʩʞʪʫ-
ʦʧʪʫʦʧʢ ʥʧʝʞʤʡ 

 
ʅʘ ʨʠʩ. 2 ʚʠʜʥʦ, ʯʪʦ ʫ ʜʘʥʥʦʡ ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʪʦʯʢʠ ʨʘʚ-

ʥʦʚʝʩʠʷ.  
ʅʘʭʦʜʠʤ ʤʘʪʨʠʮʫ ʗʢʦʙʠ ʜʣʷ ʩʠʩʪʝʤʳ (1) ʧʦ ʬʦʨʤʫʣʝ (3): 
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ʇʨʠʚʝʜʝʤ ʤʘʪʨʠʮʫ ʗʢʦʙʠ (3) ʚ ʦʙʱʝʤ ʚʠʜʝ ʜʣʷ ʢʚʘʜʨʘʪʠʯʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ (ʨʠʩ. 3). 
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ʉʡʪ. 3. ʅʙʫʩʡʯʙ ʘʣʧʚʡ ʝʤʸ ʣʛʙʝʩʙʫʡʰʦʧʢ ʧʣʩʞʪʫʦʧʪʫʦʧʢ ʥʧʝʞʤʡ 
 

ʇʦʜʩʪʘʚʠʤ ʪʦʯʢʠ ʨʘʚʥʦʚʝʩʠʷ ʚ ʤʘʪʨʠʮʫ ʗʢʦʙʠ ʠ ʥʘʡʜʝʤ ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ 
ʨʘʚʥʦʚʝʩʠʷ ʢʚʘʜʨʘʪʠʯʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ. 

ʉʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʜʣʷ ʧʝʨʚʦʡ ʪʦʯʢʠ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ 

ʤʦʜʝʣʠ ʨʘʚʥʳ: .918.3337.2;918.3337.2 ii -+   
ʉʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʜʣʷ ʚʪʦʨʦʡ ʪʦʯʢʠ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝʣʠ ʨʘʚʥʳ: 

.665.4863.2;665.4863.2 ii -+  
ʉʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʜʣʷ ʪʨʝʪʝʡ ʪʦʯʢʠ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝ-

ʣʠ ʨʘʚʥʳ: .127.56;839.5-   
ʉʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʜʣʷ ʯʝʪʚʝʨʪʦʡ ʪʦʯʢʠ ʜʠʩʢʨʝʪʥʦʡ ʦʢʨʝʩʪʥʦʩʪʥʦʡ ʤʦʜʝ-

ʣʠ ʨʘʚʥʳ: .439.6;859.3-   
ɺʠʜʥʦ, ʯʪʦ ʚʩʝ ʩʦʙʩʪʚʝʥʥʳʝ ʯʠʩʣʘ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʨʘʚʥʦʚʝʩʠʷ 

ʧʦ ʤʦʜʫʣʶ ʙʦʣʴʰʝ ʝʜʠʥʠʮʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʘʥʥʘʷ ʢʚʘʜʨʘʪʠʯʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʦʢʨʝʩʪʥʦʩʪʥʘʷ ʤʦ-
ʜʝʣʴ ʥʝ ʷʚʣʷʝʪʩʷ ʫʩʪʦʡʯʠʚʦʡ. 

 
ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ (ʧʨʦʝʢʪ ˉ16-07-00-854 ʘ). 
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 Ã´º 541.64: 532.77 

Áµ»µ½Á¾´µÀ¶°É¸µ ½°½¾Á¸ÁÂµ¼Ë: 
¼¾»µºÃ»ÏÀ½¾-º¾½Ä¾À¼°Æ¸¾½½Ëµ 
Å°À°ºÂµÀ¸ÁÂ¸º¸, º¸½µÂ¸º°, ÁÂÀÃºÂÃÀ° ¸ 
±¸¾»¾³¸ÇµÁº°Ï °ºÂ¸²½¾ÁÂÌ  

²ÐÛãÕÒÐ ÁÒÕâÛÐÝÐ ²ÐÛÕàìÕÒÝÐ 
ʩʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʢ.ʬ.-ʤ.ʥ. 

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʈɸʅ 

±ÞàÞÒØÚÞÒÐ »îÔÜØÛÐ ½ØÚÞÛÐÕÒÝÐ 
ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ  

ʌɻɹʋʅ ʀʥʩʪʠʪʫʪ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʈɸʅ 
 

ɹʦʦʧʫʙʯʡʸ: ʠʟʫʯʝʥʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʠʥʝʪʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʧʘ-
ʨʘʤʝʪʨʳ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʩʠʩʪʝʤ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥʦʤ. ʋʩʪʘʥʦʚʣʝʥʘ 
ʦʙʣʘʩʪʴ ʥʘʩʳʱʝʥʠʷ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ ʩʝʣʝʥʘ, ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʥʦ-
ʩʪʨʫʢʪʫʨ ʠ ʥʘʥʦʢʣʘʩʪʝʨʦʚ ʩʝʣʝʥʘ. ʆʙʥʘʨʫʞʝʥʘ ʥʠʟʢʘʷ ʪʦʢʩʠʯʥʦʩʪʴ, ʚʳʩʦʢʘʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ 
ʠ ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʝʣʝʥʘ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʘʥʦʯʘʩʪʠʮʳ/ʥʘʥʦʢʣʘʩʪʝʨʳ ʩʝʣʝʥʘ,ʥʘʥʦʩʪʨʫʢʪʫʨʳ, ʤʦʣʝʢʫʣʷʨʥʦ-ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʝ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ.  
 

SELENIUM-CONTAINING NANOSYSTEMS: MOLECLAR-CONFORMATIONAL CHARACTERISTICS, 
KINETICS, STRUCTURE AND BIOACTIVITITY 
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Abstract: molecular-conformational characteristics, kinetic and structure parameters of the selenium contain-
ing nanosystems stabilized by polyvinylpyrrolidone (PVP) havebeenstudied. Saturation area of the selenium 
nanoparticles adsorption capacity, form and dimensional parameters of selenium nanostructures and 
nanoclusters have been determined. Low toxicity, high bioactivity and prolonged activity of the selenium based 
preparations have been found. 
Key words: selenium nanoparticles/nanoclusters, nanostructures, molecular-conformational characteristics, 
structure parameters, bioactivity. 

 
ʋʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʠ ʤʘʪʝʨʠʘʣʦʚ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ, ʢʘʪʘʣʠ-

ʪʠʯʝʩʢʠʝ, ʙʠʦʣʦʛʠʯʝʩʢʠʝ), ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʰʠʨʦʢʦʛʦ ʬʨʦʥ-
ʪʘ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʟʫʯʝʥʠʝʤ ʧʫʪʝʡ ʩʠʥʪʝʟʘ, ʩʪʨʫʢʪʫʨʳ ʠ ʩʚʦʡʩʪʚ ʛʠʙʨʠʜʥʳʭ ʥʘʥʦʩʠʩʪʝʤ 
(ɼʆʊ). ʂʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ ʤʝʪʘʣʣʦʚ/ʥʝʤʝʪʘʣʣʦʚ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠʦʥʦʚ   ʚ ʨʘʩ-
ʪʚʦʨʘʭ ʧʦʣʠʤʝʨʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʠʩʧʝʨʩʠʠ ʢʦʤʧʦʟʠʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʥʘʥʦʯʘʩʪʠʮʳ ʤʝʪʘʣ-
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ʣʦʚ/ʥʝʤʝʪʘʣʣʦʚ ʠ ʤʘʢʨʦʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪ ʟʘʱʠʪʥʳʝ ʵʢʨʘʥʳ ʚʦʢʨʫʛ ʥʘʥʦʯʘʩʪʠʮ. ʆʙʲʝʢʪʘʤʠ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʦʣʠ ʙʣʘʛʦʨʦʜʥʳʭ ʤʝʪʘʣʣʦʚ (ʟʦʣʦʪʦ, ʩʝʨʝʙʨʦ) ʠ 
ʤʝʪʘʣʣʦʚ ʧʣʘʪʠʥʦʚʦʡ ʛʨʫʧʧʳ ʠʟ-ʟʘ ʠʭ ʚʳʩʦʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʛʨʝʛʘʮʠʠ ʠ ʦʢʠʩʣʝʥʠʶ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, 
ʯʪʦ ʤʘʢʨʦʤʦʣʝʢʫʣʷʨʥʳʝ ʵʢʨʘʥʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʜʘʣʴʥʝʡʰʝʤʫ ʨʦʩʪʫ ʯʘʩʪʠʮ ʤʝʪʘʣʣʘ/ʥʝʤʝʪʘʣʣʘ ʠ 
ʧʨʝʜʦʭʨʘʥʷʶʱʠʝ ʠʭ ʦʪ ʘʛʨʝʛʘʮʠʠ (ʢʦʘʛʫʣʷʮʠʠ), ʦʙʨʘʟʫʶʪʩʷ ʙʣʘʛʦʜʘʨʷ ʥʝʢʦʚʘʣʝʥʪʥʳʤ (ʘʜʩʦʨʙʮʠʦʥ-
ʥʳʤ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤ ʧʦʣʠʤʝʨʥʳʭ ʮʝʧʝʡ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʨʘʩʪʫʱʠʭ ʥʘʥʦʯʘʩʪʠʮ. ʂ ʪʘʢʠʤ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷʤ ʦʪʥʦʩʷʪʩʷ ʩʪʝʨʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʬʦʙʥʳʝ, ʘ ʪʘʢʞʝ ʚʦʜʦʨʦʜʥʳʝ ʠ ʢʦʦʨʜʠʥʘʮʠ-
ʦʥʥʳʝ  ʩʚʷʟʠ.  ʆʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʩʪʘʙʠʣʴʥʳʭ ʥʘʥʦʯʘʩʪʠʮ  ʚʦʩʩʪʘ-
ʥʦʚʣʝʥʠʝ ʠʭ ʠʦʥʥʳʭ ʬʦʨʤ ʚ ʨʘʩʪʚʦʨʘʭ ʧʦʣʠʤʝʨʦʚ. ɸʜʩʦʨʙʮʠʷ ʤʘʢʨʦʤʦʣʝʢʫʣ ʥʘ ʥʘʥʦʯʘʩʪʠʮʘʭ ʩʦʧʨʦ-
ʚʦʞʜʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʥʘ ʥʝʦʨʛʘʥʠʯʝʩʢʦʤ ʷʜʨʝ ʠ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ 
ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘʥʦʯʘʩʪʠʮ ʦʪ ʠʭ ʘʛʨʝʛʘʮʠʠ, ʪʦʨʤʦʞʝʥʠʶ ʨʦ-
ʩʪʘ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʶ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ ʯʘʩʪʦ ʦʙʨʘʟʫʶʪʩʷ ʥʘʥʦʯʘʩʪʠ-
ʮʳ ʩ ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʠʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʨʘʟʤʝʨʘʤ, ʯʪʦ ʚʘʞʥʦ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʣʷ ʧʦʣʫ-
ʯʝʥʠʷ ʭʦʨʦʰʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʪʨʝʭʤʝʨʥʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʟʘʤʝʪʠʪʴ, ʯʪʦ 
ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʥʘʥʦʯʘʩʪʠʮ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʫʱʝʩʪʚʝʥʥʦ 
ʤʝʥʴʰʝ, ʯʝʤ ʚ ʠʭ ʦʪʩʫʪʩʪʚʠʝ. ʕʪʠ ʬʘʢʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʚʣʠʷʥʠʠ ʘʜʩʦʨʙʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ 
ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ ʤʝʪʘʣʣʦʚ/ʥʝʤʝʪʘʣʣʦʚ ʥʘ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʥʦʯʘʩʪʠʮ. ʆʩʦʙʳʡ ʠʥ-
ʪʝʨʝʩ ʚ ʧʣʘʥʝ ʠʟʫʯʝʥʠʷ ɻʅʉ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʥʦʯʘʩʪʠʮʳ ʘʤʦʨʬʥʦʛʦ ʩʝʣʝʥʘ (Se0), ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʝ 
ʧʦʣʠʤʝʨʥʦʡ ʤʘʪʨʠʮʝʡ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʰʠʨʦʢʠʤ ʧʨʦʬʠʣʝʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦ-
ʩʪʠ: ʩʧʦʩʦʙʥʳ ʧʨʦʷʚʣʷʪʴ ʚʳʩʦʢʫʶ ʘʥʪʠʦʢʩʠʜʘʥʪʥʫʶ, ʘʥʪʠʤʫʪʘʛʝʥʥʫʶ, ʠʤʤʫʥʦʩʪʠʤʫʣʠʨʫʶʱʫʶ ʠ ʧʨʦʪʠ-
ʚʦʦʧʫʭʦʣʝʚʫʶ ʘʢʪʠʚʥʦʩʪʴ [1, ʩ. 6581; 2 ʩ.133]. ʈʘʥʝʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʠʦʥʦʚ ʩʝ-
ʣʝʥʘ ʚ ʨʘʩʪʚʦʨʘʭ ʧʦʣʠʤʝʨʦʚ ʬʦʨʤʠʨʫʶʪʩʷ ʩʬʝʨʠʯʝʩʢʠʝ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʩ ʚʳʩʦʢʦʡ ʄʄ, ʟʥʘʯʠʪʝʣʴʥʦʡ 
ʧʣʦʪʥʦʩʪʴʶ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʤʦʨʬʦʣʦʛʠʝʡ [3, ʩ. 1330; 4 ʩ. 1621; 5 ʩ. 2309]. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʠʚʝ-
ʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʦʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ɻʅʉ ʥʘ ʦʩʥʦʚʝ ʥʘʥʦʯʘʩʪʠʮ Se0 ʠ ʧʦʣʠʚʠʥʠʣʧʠʨʨʦʣʠʜʦʥʘ (ʇɺʇ) ʚʦʜʦʨʘʩʪʚʦʨʠ-
ʤʦʛʦ ʥʝʪʦʢʩʠʯʥʦʛʦ ʧʦʣʠʤʝʨʘ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ [6, ʩ. 148]. 
ɺ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʇɺʇ ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʠʜʝ ʙʝʩʧʦʨʷʜʦʯʥʦʛʦ ʢʣʫʙʢʘ ʩ ʨʘʟʤʝʨʘʤʠ 2-100 ʥʤ ʚ ʜʠʘʧʘʟʦʥʝ 

ʄʄ ʦʪ 104 ʜʦ 106  [7, ʩ. 1421].  ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʇɺʇ ʩ Mw= 23³103.  
ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘ ʨʷʜ ʩʚʦʡʩʪʚ ɻʅʉ ʚʣʠʷʝʪ ʩʪʝʧʝʥʴ ʜʠʩʧʝʨʩʥʦʩʪʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʛʦ ʠʥʛʨʝʜʠʝʥʪʘ, ʘ 

ʪʘʢʞʝ ʨʘʟʤʝʨ ʠ ʬʦʨʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨ, ʢʦʪʦʨʳʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʦʚ.  ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ ʤʘʩʩʦ-
ʚʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ɝʢʦʤʧʦʥʝʥʪʦʚ ʚ ɻʅʉ ʇɺʇ/Se0 (ɜ= cse/cʧʚʧ) ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0.01 ʜʦ 0.20 ʥʘ ʧʨʦʮʝʩʩ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʥʦʩʠʩʪʝʤ. ɹʳʣʘ ʧʨʦʚʝʜʝʥʘ ʪʘʢʞʝ ʦʮʝʥʢʘ ʧʦʪʝʥ-
ʮʠʘʣʴʥʦʡ ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʦʡ in vitro ʘʢʪʠʚʥʦʩʪʠ ɻʅʉ ʇɺʇ/Se0 ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʝʣʝʥʠʪʦʤ ʥʘʪʨʠʷ.  

ʂʠʥʝʪʠʢʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʣʝʥʘ (IV) ʠʟʫʯʘʣʠ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʣʝʥʠʩʪʦʡ ʢʠʩʣʦʪʳ 
1.7ʤʄ, ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʳ 3.4ʤʄ ʚ ʪʝʨʤʦʩʪʘʪʠʨʫʝʤʦʤ ʨʝʞʠʤʝ (200ʉ) ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ 
çSpecord ʄ-40è (ʂʘʨʣ ʎʝʡʩ ʁʝʥʘ, ɻʝʨʤʘʥʠʷ) ʧʫʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʠʟʤʝʥʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʨʘʩ-
ʪʚʦʨʦʚ ʧʨʠ ʜʣʠʥʝ ʚʦʣʥʳ 320 ʥʤ. ɺʝʣʠʯʠʥʘ ʨʅ ʨʘʩʪʚʦʨʦʚ ʨʝʘʢʮʠʦʥʥʦʡ ʤʘʩʩʳ ʩʦʩʪʘʚʣʷʣʘ 3.1ï3.4. ʂʠʥʝ-
ʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ɻʅʉ ʇɺʇ/Se0 ʚʦ ʚʩʝʡ ʦʙʣʘʩʪʠ ʠʟ-
ʤʝʥʝʥʠʷ ɜ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʚʦʤʫ ʧʦʨʷʜʢʫ ʨʝʘʢʮʠʠ. ɺʝʣʠʯʠʥʳ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ k*  ʨʝʘʢʮʠʠ ʬʦʨʤʠ-
ʨʦʚʘʥʠʷ ʥʘʥʦʩʠʩʪʝʤ  ʧʨʠʚʝʜʝʥʳ ʛ ʫʙʚʤʡʯʞ 1. ʈʘʩʯʝʪ  k*ʙʳʣ ʧʨʦʚʝʜʝʥ ʧʦ ʬʦʨʤʫʣʝ [8, ʩ. 20] 

k* = ln(Dk/(Dk ï Di))/ti ,                                       (1) 
ʛʜʝ Dkï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷ ʢʦʥʝʮ ʧʨʦʮʝʩʩʘ (24 ʯʘʩʘ), Di ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪ-

ʥʦʩʪʴ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ti.  
ʉʠʥʪʝʟ ʩʝʣʝʥʩʦʜʝʦʨʞʘʱʠʭ ɻʅʉ ʧʨʦʚʦʜʠʣʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʘʢʮʠʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʝʣʝʥʠʩʪʦʡ ʢʠʩ-

ʣʦʪʳ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʇɺʇ 
H2SeO3+2C6H8O6ŸSe0+3H2O+2C6H6O6 . 
ʄʝʪʦʜʦʤ ʩʪʘʪʠʯʝʩʢʦʛʦ ʩʚʝʪʦʨʘʩʩʝʷʥʠʷ (ʉʉʈ) [9, ʩ. 159] ʚ ʨʘʩʪʚʦʨʘʭ ʚ ʚʦʜʝ ʦʧʨʝʜʝʣʷʣʠ ʄʄ (ʄw

*) 
ʠ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʝ ʨʘʜʠʫʩʳ ʠʥʝʨʮʠʠ Rg

*(ʪʘʙʣʠʮʘ 1) ʥʘʥʦʩʪʨʫʢʪʫʨ. ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʄʄ ʩʚʦʙʦʜʥʳʭ 
ʤʦʣʝʢʫʣ ʇɺʇ ʠ ʦʙʨʘʟʫʝʤʳʭ ʠʤʠ ʥʘʥʦʩʪʨʫʢʪʫʨ ʚʳʯʠʩʣʷʣʠ ʢʦʣʠʯʝʩʪʚʦ N* ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ ʤʘʢʨʦʤʦʣʝ-
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ʢʫʣ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʝʣʝʥʦʚʦʛʦ ʷʜʨʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʚʝʜʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʠʷ ʨʘʩʪʚʦ-
ʨʦʚ Rɗ ʠʩʧʦʣʴʟʦʚʘʣʠ ʬʦʪʦʛʦʥʠʦʜʠʬʬʫʟʦʤʝʪʨ çFicaè. ɼʣʠʥʘ ʚʦʣʥʳ ʧʘʜʘʶʱʝʛʦ ʚʝʨʪʠʢʘʣʴʥʦ ʧʦʣʷʨʠʟʦ-

ʚʘʥʥʦʛʦ ʩʚʝʪʘ ʩʦʩʪʘʚʣʷʣʘ l = 546.1 ʥʤ. ʆʙʨʘʙʦʪʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʉʉʈ ʜʣʷ ʨʘʩʪʚʦʨʦʚ 
ʥʘʥʦʩʪʨʫʢʪʫʨ ʦʩʫʱʝʩʪʚʣʷʣʠ ʤʝʪʦʜʦʤ ɿʠʤʤʘ [9, ʩ. 46-51]. 

ʄʝʪʦʜʦʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʝʪʦʨʘʩʩʝʷʥʠʷ (ɼʉʈ) [10, ʩ. 145] ʦʧʨʝʜʝʣʷʣʠ ʩʨʝʜʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝ-
ʩʢʠʝ ʨʘʟʤʝʨʳ ʥʘʥʦʩʪʨʫʢʪʫʨ Rh

* (ʪʘʙʣʠʮʘ 1), ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʣʠ ʠʟ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʝʥʪʦʚ ʜʠʬʬʫ-
ʟʠʠ (D*) ʧʦ ʫʨʘʚʥʝʥʠʶ ʕʡʥʰʪʝʡʥʘ-ʉʪʦʢʩʘ Rh

*=kT/6́ ɖ0D* (ɖ0 ï ʚʷʟʢʦʩʪʴ ʨʘʩʪʚʦʨʠʪʝʣʷ). 
 

ʋʙʚʤʡʯʙ 1 
ʅʧʤʞʣʬʤʸʩʦʧ-ʣʧʦʭʧʩʥʙʯʡʧʦʦʴʞ, ʣʡʦʞʫʡʰʞʪʣʡʞ ʡ ʪʫʩʬʣʫʬʩʦʴʞ ʨʙʩʙʥʞʫʩʴ ɼʆʊ ʈɻʈ/Se0 ʨʩʡ ʩʙʠ-

ʤʡʰʦʴʮ ʥʙʪʪʧʛʴʮ ʪʧʧʫʦʧʱʞʦʡʸʮ Se0:ʈɻʈ n, ʨʧʤʬʰʞʦʦʴʞ ʥʞʫʧʝʙʥʡ ʌʍ-ʪʨʞʣʫʩʧʭʧʫʧʥʞʫʩʡʡ, 
ʊʊʉ, ɽʊʉ ʡ ɽʄʈ ʛ ʨʧʫʧʣʞ. 

n ʣ* ĭ103,ʪ-1 Rg
*, ʦʥ Rh

*, ʦʥ ɠ* [n]*³108, (ʪʥ4 ʪ2)/ʜ 2 

0 - 6 4 1.5 å 0 

0.01 0.51 - 6 - - 

0.025 0.73 - 9 - 40 

0.05 0.92 - 10 - 290 

0.077 1.20 - 11 - 480 

0.10 1.38 51 57 0.9 1400 

0.15 1.42 51 57 0,9 1400 

0.20 1.48 51 57 0,9 1400 

 
ʇʦ ʩʦʦʪʥʦʰʝʥʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʚʝʣʠʯʠʥ Rg

* ʠ Rh
* ʥʘʭʦʜʠʣʠ ʟʥʘʯʝʥʠʝ ʢʦʥʬʦʨʤʘʮʠʦʥʥʦ-

ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʘʨʘʤʝʪʨʘ r* (ʪʘʙʣʠʮʘ 1) [11, ʩ. 3-21]. 
ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʧʦ Mw

* ʠ Rg
* ʧʦ ʬʦʨʤʫʣʝ (2) ʦʧʨʝʜʝʣʷʣʠ ʚʝʣʠʯʠʥʳ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ 

ʥʘʥʦʩʪʨʫʢʪʫʨ: 

F* = 3 Mw
*/4pNaR3

cʬ,   (2) 
ʛʜʝ Rcʬ = 1.29 Rg

* [12, ʩ. 4899].  
ʄʝʪʦʜʦʤ ʜʚʦʡʥʦʛʦ ʣʫʯʝʧʨʝʣʦʤʣʝʥʠʷ (ɼʃʇ) ʚ ʧʦʪʦʢʝ [13, ʩ. 554] ʧʦ ʭʘʨʘʢʪʝʨʫ ʛʨʘʜʠʝʥʪʥʦʡ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥʳ ɼʃʇ Dn ʦʮʝʥʠʚʘʣʠ ʤʦʣʝʢʫʣʷʨʥʫʶ ʜʠʩʧʝʨʩʥʦʩʪʴ ʨʘʩʪʚʦʨʦʚ ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘʥʦ-
ʩʪʨʫʢʪʫʨ ʠ ʦʧʨʝʜʝʣʷʣʠ     ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʫʶ        ʚʝʣʠʯʠʥʫ        ɼʃʇ [n]*: 

[n]* = limg0, c0 (Dn/(gʩʧʚʧh0)),     (3) 
ʛʜʝ g ï ʛʨʘʜʠʝʥʪ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ. 
ɼʣʷ ʧʝʨʚʠʯʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʣʝʪʢʠ ʧʨʦʤʠʝʣʦʮʠʪʘʨʥʦʡ ʣʝʡʢʝʤʠʠ 

ʣʠʥʠʠ HL-60. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʣʝʪʦʢ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ɼʅʂ ʠʟʫʯʘʣʠ ʤʝʪʦʜʦʤ ʧʨʦʪʦʯʥʦʡ ʮʠʪʦʬʣʶʦʨʠʤʝʪ-
ʨʠʠ ɸʊʉ 300 (Brucker).   

ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ, ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʩʝʣʝʥʠʩʪʦʡ ʢʠʩʣʦʪʳ (H2SeO3) 
ʘʩʢʦʨʙʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ (C6H8O6), ʥʘʙʣʶʜʘʝʪʩʷ ʤʝʜʣʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ 
ʞʝʣʪʦʚʘʪʦ-ʦʨʘʥʞʝʚʦʡ ʜʦ ʢʨʘʩʥʦʡ, ʧʨʠʯʝʤ ʚ ʭʦʜʝ ʨʝʘʢʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʜʚʠʛ ʧʦʣʦʩʳ ʧʦʛʣʦʱʝʥʠʷ ʟʦʣʷ 
ʩʝʣʝʥʘ ʦʪ 400 ʥʤ ʜʦ 575 ʥʤ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʦʩʪʝ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʩʝʣʝʥʘ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ [5, 
ʩ. 2308]. ʏʝʨʝʟ ~50  ʯʘʩʦʚ ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʘʢʮʠʠ ʢʠʥʝʪʠʯʝʩʢʘʷ ʢʨʠʚʘʷ ʜʦʩʪʠʛʘʝʪ ʥʘʩʳʱʝʥʠʷ. ʆʙʨʘʟʫʶ-
ʱʠʡʩʷ ʧʨʠ ʵʪʦʤ ʢʦʣʣʦʠʜʥʳʡ ʨʘʩʪʚʦʨ Se0 ʥʝʩʪʘʙʠʣʝʥ, ʘ ʯʝʨʝʟ 2ï4 ʜʥʷ ʧʨʦʠʩʭʦʜʠʪ ʘʛʨʝʛʘʮʠʷ ʯʘʩʪʠʮ ʩ 
ʦʙʨʘʟʦʚʘʥʠʝʤ ʦʩʘʜʢʘ ʢʨʘʩʥʦʛʦ ʩʝʣʝʥʘ. ʂʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʵʪʦʡ ʨʝʘʢʮʠʠ ʠʤʝʝʪ ʧʝʨʚʳʡ ʧʦʨʷʜʦʢ ʧʦ ʩʝ-
ʣʝʥʫ, ʠ ʩʦʩʪʘʚʣʷʝʪ 1.56Ĭ10-3ʩ-1. 

ʆʮʝʥʢʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʜʠʫʩʘ Rh ʥʘʥʦʯʘʩʪʠʮ ʩʝʣʝʥʘ ʤʝʪʦʜʦʤ ɼʉʈ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʦʪʩʫʪ-
ʩʪʚʠʝ ʧʦʣʠʤʝʨʘ ʦʙʨʘʟʫʶʪʩʷ ʢʨʫʧʥʳʝ ʯʘʩʪʠʮʳ ʩʝʣʝʥʘ ʩ ʨʘʜʠʫʩʦʤ ~ 100 ʥʤ (ʧʝʨʚʳʝ ʩʫʪʢʠ), ~180 ʥʤ 
(ʚʪʦʨʳʝ ʩʫʪʢʠ), ʩ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʫʟʢʠʤ ʫʥʠʤʦʜʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʨʘʟʤʝʨʘʤ. ʆʜʥʘʢʦ, ʯʝʨʝʟ  
~50 ʯʘʩʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʨʘʟʤʝʨʘʤ ʩʪʘʥʦʚʠʪʩʷ ʙʠʤʦʜʘʣʴʥʳʤ ʠ ʰʠʨʦʢʠʤ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʜʚʫʭ ʩʫʪʦʢ 
ʧʨʦʠʩʭʦʜʠʪ ʫʞʝ ʚʠʜʠʤʘʷ ʘʛʨʝʛʘʮʠʷ ʩʝʣʝʥʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʠʤʝʨʥʦʛʦ ʩʪʘʙʠʣʠʟʘʪʦʨʘ 
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ʥʘʥʦʯʘʩʪʠʮ ʩʝʣʝʥʘ ï ʇɺʇ, ʚ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʘʭ ʧʨʠ ɜ ʦʪ 0.01 ʜʦ 0.20 ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʩ 
ʨʘʟʤʝʨʦʤ <100 ʥʤ(ʪʘʙʣʠʮʘ 1) ʩ ʫʟʢʠʤ ʫʥʠʤʦʜʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʧʦ ʨʘʟʤʝʨʘʤ, ʙʝʟ ʪʝʥʜʝʥʮʠʠ ʢ 
ʘʛʨʝʛʘʮʠʠ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. ʆ ʩʦʭʨʘʥʝʥʠʠ ʤʦʣʝʢʫʣʷʨʥʦ ï ʜʠʩʧʝʨʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʚʦ-
ʨʦʚ ʥʘʥʦʩʪʨʫʢʪʫʨ ʚʦ ʚʩʝʤ ʠʟʫʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʧʦʣʠʤʝʨʘ ʠ ɜ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨ 
ʟʘʚʠʩʠʤʦʩʪʝʡ æn = f(g) ïʦʥʠ ʭʦʨʦʰʦ ʘʧʧʨʦʢʩʠʤʠʨʫʶʪʩʷ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ, ʧʨʦʭʦʜʷʱʠʤʠ ʯʝʨʝʟ ʥʘʯʘʣʦ 
ʢʦʦʨʜʠʥʘʪ [13, ʩ. 614, 626]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ ʚʩʝʤ ʠʟʫʯʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʩʦʦʪʥʦʰʝʥʠʡ ʢʦʤʧʦʥʝʥʪʦʚ 
ɻʅʉ ʇɺʇ/Se0 ʬʦʨʤʠʨʫʶʪʩʷ ʫʩʪʦʡʯʠʚʳʝ ʟʦʣʠ.  

ʇʦ ʜʘʥʥʳʤ ʉʉʈ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʇɺʇ ʢ ɻʅʉ ʇɺʇ/Se0ʧʨʠ ɜ = 0.10-0.20 ʄʄ ʚʦʟ-
ʨʘʩʪʘʝʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ~1000 ʨʘʟ (N*=1043),  ʜʦʩʪʠʛʘʷ ʟʥʘʯʝʥʠʷ Mw

*=24Ĭ106.  
ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʝʣʝʥʘ ʚ ʨʘʩʪʚʦʨʝ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɺʇ 

ʥʘʙʣʶʜʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʢʦʥʩʪʘʥʪʳ ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ k*, ʨʘʟʤʝʨʦʚ (Rg
* ʠ Rh

*) ʥʘʥʦʩʪʨʫʢʪʫʨ ʠ ʭʘʨʘʢʪʝ-
ʨʠʩʪʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʦʧʪʠʯʝʩʢʦʡ ʘʥʠʟʦʪʨʦʧʠʠ  [n]* ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʘʨʘ-
ʤʝʪʨʦʚ ʚ ʦʙʣʘʩʪʠ ɜÓ0.1 (ʪʘʙʣʠʮʘ 1, ʩʡʪ. 1).  
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ʉʡʪ. 1. ʙ ʀʙʛʡʪʡʥʧʪʫʵ k* ʧʫ ɝ ʝʤʸ 
ɼʆʊ ʈɻʈ/Se0.  

 

ʉʡʪ. 1.  ʚ  ʀʙʛʡʪʡʥʧʪʫʡ Rh
* (1) ʡ [n]* 

(2) ʧʫ ɝ ʝʤʸ ɼʆʊ ʈɻʈ/Se0. 

          
 ʆʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʇɺʇ ʥʘ ʧʨʠʚʝʜʝʥʥʫʶ ʦʧʪʠʯʝʩʢʫʶ ʘʥʠʟʦʪʨʦʧʠʶ 

(æn/g)gŸ0/(ɖ0cʧʚʧ) ʨʘʩʪʚʦʨʦʚ ɻʅʉ ʇɺʇ/Se0 ʚ ʦʙʣʘʩʪʠ n=0.1ï0.2 (ʩʡʪ. 2) ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʥʘʥʦʩʪʨʫʢ-
ʪʫʨʳ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʠʤʝʶʪ  ʢʦʥʬʦʨʤʘʮʠʶ, ʧʨʠʙʣʠʞʘʶʱʫʶʩʷ  ʢ ʩʬʝʨʠʯʝʩʢʦʡ (ʪ.ʝ. ʘʩʠʤʤʝʪʨʠʷ ʬʦʨʤʳ 

ʥʘʥʦʩʪʨʫʢʪʫʨʳ p*~1). ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʘʥʥʳʤʠ ʧʦ ʧʘʨʘʤʝʪʨʫ r*=Rg
*/Rh

*, ʢʦʪʦʨʳʡ ʜʣʷ ʩʣʫʯʘʷ n=0 

ʩʦʩʪʘʚʣʷʝʪ r
*=Rg

*/Rh
*=6/4=1.5 (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʬʦʨʤʘʮʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʢʣʫʙʢʘ), ʘ ʚ ʦʙʣʘʩʪʠ 

n=0.10ï0.20 ʧʘʨʘʤʝʪʨ r
*=Rg

*/Rh
*=51/57~1 (ʦʪʚʝʯʘʝʪ ʢʦʥʬʦʨʤʘʮʠʠ ʩʬʝʨʳ) [11, ʩ. 3-21]. 
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ʉʡʪ. 2. ʀʙʛʡʪʡʥʧʪʫʵ (æn/g)gŹ0/(ɗ0cʨʛʨ) ʧʫ  ʪʨʛʨ ʝʤʸ n = 0.20 (1), 0.10 (2), 0.077 (3) ʡ 0.05 (4). 
 
ʈʘʩʯʝʪ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ ʥʘʥʦʩʪʨʫʢʪʫʨ ʧʨʠ ɜ=0.10-0.20 (ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʠʭ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨ-

ʤʳ) ʧʦ ʬʦʨʤʫʣʝ (1) ʧʦʢʘʟʘʣ, ʯʪʦ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʩ ʧʣʦʪʥʦʩʪʴʶ ʌ*=0.03 ʛ/ʩʤ3, ʧʨʝʚʦʩʭʦʜʷ-
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ʱʝʡ ʧʣʦʪʥʦʩʪʴ ʧʦʣʠʤʝʨʥʦʛʦ ʢʣʫʙʢʘ [13, ʩ. 26-31]. ʉʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥ-
ʥʳʭ ʜʣʷ ɻʅʉ ʇɺʇ/Se0 ʧʨʠ ɜ=0.10-0.20 ʦʪʚʝʯʘʝʪ ʤʦʜʝʣʴ ʩʬʝʨʠʯʝʩʢʦʡ ʥʘʥʦʩʪʨʫʢʪʫʨʳ ʩ ʷʜʨʦʤ, ʦʙʨʘʟʦ-
ʚʘʥʥʳʤ ʠʟ ʘʤʦʨʬʥʦʛʦ ʩʝʣʝʥʘ, ʢʦʪʦʨʦʝ ʦʢʨʫʞʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʳʤ ʩʣʦʝʤ ʧʦʣʠʤʝʨʘ, ʧʝʨʝʭʦʜʷʱʠʤ ʢ 
ʤʝʥʝʝ ʧʣʦʪʥʦʡ ʬʘʟʝ - çʦʧʫʰʢʝè. ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʤʦʥʦʷʜʝʨʥʦʡ ʤʦʜʝʣʠ ʤʝʪʦʜʦʤ ʤʘʣʦʫʛʣʦʚʦʛʦ ʨʝʥʪʛʝ-
ʥʦʚʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ [14, ʩ. 501] ʧʨʠ ɜ = 0.10 ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʜʣʷ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʩʪʨʫʢʪʫʨ 
ʭʘʨʘʢʪʝʨʥʳ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ ʨʘʟʤʝʨʦʚ ʥʘʥʦʯʘʩʪʠʮ ʩʝʣʝʥʘ: ʧʝʨʚʫʶ ï RSe

(1) = 6 ʥʤ, ʧʦ-ʚʠʜʠʤʦʤʫ, 
ʤʦʞʥʦ ʩʦʦʪʥʝʩʪʠ ʩ ʩʘʤʦʡ ʥʘʥʦʯʘʩʪʠʮʝʡ ʩʝʣʝʥʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʷʜʨʦ ʚ ʤʦʥʦʷʜʝʨʥʦʡ 
ʩʪʨʫʢʪʫʨʝ, ʚʪʦʨʫʶ ʛʨʫʧʧʫ ʨʘʟʤʝʨʦʚ RSe

(2) = 18 ʥʤ ʤʦʞʥʦ ʩʦʦʪʥʝʩʪʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ çʥʘʥʦʢʣʘʩʪʝʨʦʚè, 
ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʜʜʠʪʠʚʥʦʝ ʷʜʨʦ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʪʨʝʭ ʥʘʥʦʯʘʩʪʠʮ ʩʝʣʝʥʘ ʨʘʜʠʫʩʦʤ RSe

(1).  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜʘʤʠ ʋʌ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ, ʉʉʈ/ɼʉʈ, ɼʃʇ ʚ ʧʦʪʦʢʝ ʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ 
ʜʣʷ ɻʅʉ ʇɺʇ/Se0 ʫʩʪʘʥʦʚʣʝʥʘ ʦʙʣʘʩʪʴ ʥʘʩʳʱʝʥʠʷ ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʝʤʢʦʩʪʠ ʥʘʥʦʯʘʩʪʠʮ ʩʝʣʝʥʘ (ɜ=0.10-
0.20) ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʧʣʦʪʥʳʭ ʧʦʣʠʤʦʣʝʢʫʣʷʨʥʳʭ ʩʝʣʝʥ-ʧʦʣʠʤʝʨʥʳʭ ʥʘʥʦʩʪʨʫʢʪʫʨ ʩʬʝʨʠʯʝʩʢʦʡ ʬʦʨ-
ʤʳ ʩ ʙʘʟʦʚʳʤ ʨʘʟʤʝʨʦʤ ʩʝʣʝʥʦʚʦʛʦ ʷʜʨʘ ʨʘʚʥʳʤ 6 ʥʤ ʠ ʩ ʨʘʟʤʝʨʦʤ çʥʘʥʦʢʣʘʩʪʝʨʦʚè, ʢʨʘʪʥʳʤ 6 ʥʤ.  

ɺ ʨʘʙʦʪʝ ʥʘ ʢʣʝʪʢʘʭ ʣʠʥʠʠ ʧʨʦʤʠʝʣʦʮʠʪʘʨʥʦʡ ʣʝʡʢʝʤʠʠ HL-60 ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ɻʅʉ ʇɺʇ/Se0 

ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʷʭ 1-100 ʤʢʄ 50-200 ʤʢʄ ʧʦʜʘʚʣʷʝʪ ʨʦʩʪ ʢʣʝʪʦʢ ʣʠʥʠʠ HL-60 ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʦʩʪʫ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘʥʦʢʦʤʧʦʟʠʪʘ (ʩʡʪ. 3), ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʝʣʝʥʠʪʘ ʥʘʪʨʠʷ (Na2SeO3) ʚ ʥʠʟ-
ʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ (10 ʤʢʄ) ʠʣʠ ʩʚʦʙʦʜʥʦʛʦ ʇɺʇ, ʥʘ ʚʪʦʨʳʝ ʩʫʪʢʠ ʠʥʢʫʙʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 
ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ. ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʝʣʝʥʠʪʘ ʥʘʪʨʠʷ   ʠ ʇɺʇ/Se0ʜʦ ʢʦʥʝʯʥʦʡ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ 200 ʤʢʄ ʥʘ ʪʨʝʪʴʠ ʩʫʪʢʠ ʥʘʙʣʶʜʘʣʘʩʴ ʢʘʨʪʠʥʘ ʧʦʣʥʦʡ ʛʠʙʝʣʠ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ.  
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ʉʡʪ. 3ʙ.  ʃʩʡʛʴʞ ʩʧʪʫʙ ʣʤʞʫʧʣ HL-60 
1 ð ʣʧʦʫʩʧʤʵ; 2- ʨʩʡ ʝʧʚʙʛʤʞʦʡʡ ʈɻʈ; 

3-6 ð ʨʩʡ ʝʧʚʙʛʤʞʦʡʡ ɼʆʊ ʈɻʈ/Se0: 
3 ð 1ʥʣʅ; 4 ð 50ʥʣʅ; 5 ð 100ʥʣʅ; 

6 ð200ʥʣʅ. 

ʉʡʪ. 3ʚ.  ʃʩʡʛʴʞ ʩʧʪʫʙ ʣʤʞʫʧʣ HL-60 
1 ðʣʧʦʫʩʧʤʵ; 

2ð4 ʨʩʡ ʝʧʚʙʛʤʞʦʡʡ Na2SeO3: 
2 ð 10ʥʣʅ; 3 ð 100ʥʣʅ; 

4ð 200ʥʣʅ. 

 
ʇʨʠ ʘʥʘʣʠʟʝ ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʠ ʥʘ ʢʣʝʪʢʘʭ çʌʃɽʏè ʠʟ ʨʷʜʘ ʧʦʣʫʯʝʥʥʳʭ ʩʠʩʪʝʤ ʙʳʣʘ ʚʳʙʨʘʥʘ ɻʅʉ 

ʇɺʇ/Se0ʧʨʠ ɜ=0.10. ʋʩʪʘʥʦʚʣʝʥ ʜʠʘʧʘʟʦʥ ʢʦʥʮʝʥʪʨʘʮʠʡ (ʜʦ 140 ʤʢʄ), ʚ ʢʦʪʦʨʦʤ ɻʅʉ ʇɺʇ/Se0 ʥʝ ʧʦʢʘ-
ʟʘʣʘ ʪʦʢʩʠʯʥʦʩʪʠ, ʥʦ ʩʦʭʨʘʥʠʣʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʕʪʦ ʦʪʢʨʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʙʠʦʘʢʪʠʚʥʳʭ ʩʝʣʝʥʩʦʜʝʨʞʘʱʠʭ ʥʘʥʦʩʠʩʪʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʰʠʨʦʢʦʛʦ 
ʩʧʝʢʪʨʘ ʜʝʡʩʪʚʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʧʨʦʪʠʚʦʦʧʫʭʦʣʝʚʳʭ.  
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ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʄɻʋ ʠʤ. ʅ.ʇ. ʆʛʘʨʸʚʘè 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʜʝʪʝʢʪʦʨʘ ʫʛʣʦʚ ʍʘʨʨʠʩʘ ʜʣʷ ʪʝʭʥʠʯʝ-
ʩʢʦʛʦ ʟʨʝʥʠʷ.  ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʪʘʪʴʝ ʫʜʝʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʤʫ ʧʨʠʤʝʥʝʥʠʶ  ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʧʨʠ 
ʧʦʤʦʱʠ ʙʠʙʣʠʦʪʝʢʠ OpenCV . ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʫʛʣʦʚʳʭ ʪʦʯʝʢ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʘʣʠʟʘʮʠʠ 
ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ. ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʩʦʙʳʭ ʪʦʯʝʢ 
ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʜʝʪʝʢʪʦʨʘ ʍʘʨʨʠʩʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʝʭʥʠʯʝʩʢʦʝ ʟʨʝʥʠʝ, ʦʩʦʙʳʝ ʪʦʯʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʘʣʛʦʨʠʪʤ ʍʘʨʨʠʩʘ, OpenCV, 
Python. 
  

APPLICATION OF HARRIS ALGORITHM FOR TECHNICAL VISION 
 

Kargin Igor Petrovich, 
Anoshkin Konstantin Pavlovich 

 
Abstract. The article deals with the implementation of the Harris angle detector algorithm for technical vision. 
The article focuses on the practical application of this method using the OpenCV library. Detecting corner 
points is one way of implementing computer vision. In the course of the analysis, the features of determining 
the singular points of the image with the aid of the Harris detector were considered. 
Keywords: technical vision, special image points, Harris algorithm, OpenCV, Python. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʟʨʝʥʠʷ ʥʘʙʠʨʘʝʪ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ.  
ʊʝʭʥʠʯʝʩʢʦʝ (ʢʦʤʧʴʶʪʝʨʥʦʝ/ʤʘʰʠʥʥʦʝ) ʟʨʝʥʠʝ ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʤʝʪʦʜʦʚ ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʜʝʡʩʪʚʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ. ʇʦʜ ʤʘʰʠʥʥʳʤ ʟʨʝʥʠʝʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ, ʚʭʦʜʷʱʝʡ ʩ ʫʩʪʨʦʡʩʪʚ ʟʘʭʚʘʪʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥ-
ʥʳʭ. ɺ ʤʝʜʠʮʠʥʝ, ʙʠʦʪʝʭʥʦʣʦʛʠʷʭ, ʚʦʝʥʥʦʡ ʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥ-
ʥʳʝ  ʟʘʜʘʯʠ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʨʝʥʠʷ, ʥʘʜ ʨʝʰʝʥʠʝʤ ʢʦʪʦʨʳʭ ʨʘʙʦʪʘʶʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ 
ʮʝʥʪʨʳ ʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ [1].  

ʋʛʣʦʚʳʝ ʪʦʯʢʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʪʠʧʘʤʠ 
ʦʩʦʙʳʭ ʪʦʯʝʢ. ʀʩʧʦʣʴʟʫʷ ʣʦʢʘʣʴʥʳʝ ʜʝʪʝʢʪʦʨʳ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ ʪʘʢʠʭ ʪʦʯʝʢ. ɺʭʦʜʥʳʤʠ 
ʜʘʥʥʳʤʠ ʣʦʢʘʣʴʥʳʭ ʜʝʪʝʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʯʝʨʥʦ-ʙʝʣʳʭ ʪʦʥʘʭ. ʅʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ 
ʤʘʪʨʠʮʘ, ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʶʪ ʩʪʝʧʝʥʴ ʚʝʨʦʷʪʥʦʩʪʠ  ʥʘʭʦʞʜʝʥʠʷ ʫʛʣʘ ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʫʶʱʠʭ ʧʠʢʩʝʣʷʭ ʠʟʦʙʨʘʞʝʥʠʷ. ɼʘʣʝʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʩʝʯʝʥʠʝ ʧʠʢʩʝʣʝʡ ʩʪʝʧʝʥʴ ʧʨʘʚʜʦʧʦʜʦʙʥʦʩʪʠ, 
ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦʨʦʛʘ. 

ʆʜʥʘ ʠʟ ʧʝʨʚʳʭ ʧʦʧʳʪʦʢ ʥʘʡʪʠ ʵʪʠ ʫʛʣʳ ʙʳʣʘ ʩʜʝʣʘʥʘ ʂʨʠʩʦʤ ʍʘʨʨʠʩʦʤ ʠ ʄʘʡʢʦʤ ʉʪʠʚʝʥʩʦʤ ʚ 
ʠʭ ʩʪʘʪʴʝ çʂʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʫʛʦʣ ʠ ʧʦʛʨʘʥʠʯʥʳʡ ʜʝʪʝʢʪʦʨè ʚ 1988 ʛʦʜʫ, ʧʦʵʪʦʤʫ ʪʝʧʝʨʴ ʘʣʛʦʨʠʪʤ 
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ʥʘʟʳʚʘʝʪʩʷ Harris Corner Detector. ʍʘʨʨʠʩ ʠ ʉʪʠʚʝʥʩ ʫʣʫʯʰʠʣʠ ʜʝʪʝʢʪʦʨ ʄʦʨʘʚʝʮʘ (Moravec). ʆʥʠ ʚʚʝ-
ʣʠ ʘʥʠʟʦʪʨʦʧʠʶ ʧʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʪ.ʝ. ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʦʠʟʚʦʜʥʳʝ ʷʨʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʷʨʢʦʩʪʠ ʧʦ ʤʥʦʞʝʩʪʚʫ ʥʘʧʨʘʚʣʝʥʠʡ [2]. 

 ɺ ʠʩʭʦʜʥʦʤ ʠʟʦʙʨʘʞʝʥʥʠ I ʙʫʜʝʤ ʠʩʩʣʝʜʦʚʘʪʴ ʦʢʥʦ W (ʩʪʘʥʜʘʨʪʥʦ ʨʘʟʤʝʨ ʦʢʥʘ ʨʘʚʥʷʝʪʩʷ 5x5 
ʧʠʢʩʝʣʝʡ, ʥʦ ʤʦʞʝʪ ʙʳʪʴ ʟʘʚʠʩʠʤʳʤ ʦʪ ʨʘʟʤʝʨʘ ʠʟʦʙʨʘʞʝʥʠʷ) ʚ ʮʝʥʪʨʝ (x,y), ʘ ʪʘʢʞʝ ʝʛʦ ʩʜʚʠʛ ʥʘ (u,v) 
(ʨʠʩ.1). 

 

 
ʉʡʪ.1. ʉʙʪʨʧʠʦʙʛʙʦʡʞ ʧʪʧʚʧʢ ʫʧʰʣʡ 

 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  ʚʟʚʝʰʝʥʥʘʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʘ ʨʘʟʥʦʩʪʝʡ (sum of squared differences (SSD)) ʤʝʞʜʫ 

ʩʜʚʠʥʫʪʳʤ ʠ ʠʩʭʦʜʥʳʤ ʦʢʥʦʤ (ʪ.ʝ. ʠʟʤʝʥʝʥʠʝ ʦʢʨʝʩʪʥʦʩʪʠ ʪʦʯʢʠ (x,y) ʧʨʠ ʩʜʚʠʛʝ ʥʘ (u,v)) ʨʘʚʥʘ: 
 

Ὁόȟὺ В ύὼȟώ Ὅὼ όȟώ ὺ Ὅὼȟώȟᶰ            (1) 

ύὼȟώ Ὅὼȟώό Ὅὼȟώὺ ὼȟώὓ
ὼ
ώ

ȟᶰ

ȟ 

ʛʜʝ w(x,y) ï ʚʝʩʦʚʘʷ ʬʫʥʢʮʠʷ (ʩʪʘʥʜʘʨʪʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʙʠʥʘʨʥʦʝ ʦʢʥʦ ʠʣʠ  ʬʫʥʢʮʠʷ ɻʘʫʩʩʘ  
(ʨʠʩ.2)). 

 

 
ʉʡʪ. 2. ɻʞʪʧʛʙʸ ʭʬʦʣʯʡʸ 

 
M ï ʘʚʪʦʢʦʨʨʝʣʷʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ  -  ʬʦʨʤʫʣʘ (2). 
 

ὓ В ύόȟὺ
Ὅ ὍὍ

ὍὍ Ὅȟᶰ                                        (2) 

 
ʋʛʣʦʚʘʷ ʪʦʯʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ  ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʬʫʥʢʮʠʠ E(x,y) ʧʦ ʚʩʝʤ ʚʦʟ-

ʤʦʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ (x,y), ʯʪʦ ʨʘʚʥʦʟʥʘʯʥʦ ʙʦʣʴʰʠʤ ʧʦ ʤʦʜʫʣʶ ʩʦʙʩʪʚʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʘʚʪʦʢʦʨʨʝ-
ʣʷʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ M. ʈʘʩʧʦʣʦʞʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʚʝʜʝʥʦ ʥʘ ʩʣʝʜʫʶʱʝʤ ʨʠʩʫʥʢʝ (ʨʠʩ.3). 
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ʉʡʪ.3.  ʉʙʪʨʧʤʧʟʞʦʡʞ ʪʧʚʪʫʛʞʦʦʴʮ ʠʦʙʰʞʦʡʢ 

 
ʊʘʢ ʢʘʢ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʸʤʢʦʡ ʟʘʜʘʯʝʡ, ʍʘʨʨʠʩʦʤ 

ʠ ʉʪʝʬʝʥʦʤ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʤʝʨʘ ʦʪʢʣʠʢʘ: 
 

Ὑ ὨὩὸὓὯὸὶὓ Ὧȟ     (3) 
 
ʛʜʝ, ʟʥʘʯʝʥʠʝ k ʦʧʨʝʜʝʣʷʝʪʩʷ ʵʤʧʠʨʠʯʝʩʢʠ ʠ ʦʙʳʯʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʠʥʪʝʨʚʘʣʫ ʦʪ 0.04 ʜʦ 0.15. 
ʀʪʘʢ, ʟʥʘʯʝʥʠʝ R ʷʚʣʷʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʜʣʷ ʫʛʣʦʚʳʭ ʪʦʯʝʢ. ɼʘʣʝʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪʩʝʯʝʥʠʝ ʪʦ-

ʯʝʢ ʧʦ ʨʘʩʩʯʠʪʘʥʥʦʤʫ ʧʦʨʦʛʫ R (ʪ.ʝ. ʪʦʯʢʠ ʩʦ  ʟʥʘʯʝʥʠʝʤ R ʤʝʥʴʰʝ ʥʝʢʦʪʦʨʦʛʦ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʧʦʨʦʛʘ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ). ɿʘʪʝʤ ʠʱʫʪʩʷ ʣʦʢʘʣʴʥʳʝ ʤʘʢʩʠʤʫʤʳ ʬʫʥʢʮʠʠ ʦʪʢʣʠʢʘ (non-maximal 
suppression) ʧʦ ʦʢʨʝʩʪʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʜʠʫʩʘ ʠ ʚʳʙʠʨʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʫʛʣʦʚʳʭ ʦʩʦʙʳʭ ʪʦʯʝʢ. 

ɸʣʛʦʨʠʪʤ ʍʘʨʨʠʩʘ ʠʥʚʘʨʠʘʥʪʝʥ ʢ ʧʦʚʦʨʦʪʘʤ ʠ ʦʪʯʘʩʪʠ ʠʥʚʘʨʠʘʥʪʝʥ ʢ ʘʬʬʠʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʠʥ-
ʪʝʥʩʠʚʥʦʩʪʠ. ʉʨʝʜʠ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ:  ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʰʫʤʫ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʪʝʢʪʦʨʘ 
ʦʪ ʤʘʩʰʪʘʙʘ ʠʟʦʙʨʘʞʝʥʠʷ (ʜʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʤʘʩʰʪʘʙʥʳʡ ʜʝʪʝʢ-
ʪʦʨ ʍʘʨʨʠʩʘ (multi-scale Harris detector)). 

ʉʞʙʤʡʠʙʯʡʸ ñ ʩʙʠʩʙʚʧʫʣʙ ʡ ʨʞʩʪʨʞʣʫʡʛʴ. ʇʨʦʩʪʝʡʰʠʡ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʛʣʦʚʳʭ ʪʦʯʝʢ 
ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: ʫʩʪʘʥʦʚʢʘ ʠ ʧʦʜʢʣʶʯʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ OpenCV, ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʢʘ-
ʤʝʨʝ, ʧʦʣʫʯʝʥʠʝ ʠʩʢʦʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʘʭʦʞʜʝʥʠʝ ʢʣʶʯʝʚʳʭ ʪʦʯʝʢ, ʧʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʍʘʨʨʠʩʘ.  
ʈʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʍʘʨʨʠʩʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ OpenCV ʠ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python: 
 

#ʠʤʧʦʨʪʠʨʦʚʘʥʠʝ ʙʠʙʣʠʦʪʝʢ OpenCV  ʠ NumPy 
import cv2 
import numpy as np 
# ʟʘʛʨʫʟʢʘ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ ʢʘʪʘʣʦʛʘ 
filename = 'input.jpg' 
img = cv2.imread(filename) 
# ʢʦʥʚʝʨʪʠʨʦʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʯ/ʙ ʮʚʝʪʘ 
gray = cv2.cvtColor(img, cv2.COLOR_BGR2GRAY) 
cv2.imshow(ñblack-whiteò,gray) 
gray = np.float32(gray) 
# ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʜʝʪʝʢʪʦʨʘ ʍʘʨʨʠʩʘ 
dst = cv2.cornerHarris(gray,2,3,0.04) 
cv2.imshow('harris-img',dst) 
dst = cv2.dilate(dst,None) 
# Threshold  
img[dst>0.00001*dst.max()]=[0,0,255] 
cv2.imshow('resultIMG',img) 
if cv2.waitKey(0) & 0xff == 27: 
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    cv2.destroyAllWindows() 
 
ʉʢʨʠʥʰʦʪʳ, ʜʝʤʦʥʩʪʨʠʨʫʶʱʠʝ ʨʘʙʦʪʫ ʪʝʩʪʦʚʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ð ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʠ ʨʝʟʫʣʴ-

ʪʘʪ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4 ʠ 5. 
 

  
ʉʡʪ.4. ʁʪʮʧʝʦʧʞ ʡʠʧʚʩʙʟʞʦʡʞ 

 

 
ʉʡʪ.5. ʉʞʠʬʤʵʫʙʫ ʩʙʚʧʫʴ 

 
 ʀʙʣʤʷʰʞʦʡʞ. ɼʦʩʪʠʛʥʫʪʳʡ ʨʝʟʫʣʴʪʘʪ ð ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʘʥ ʦʜʠʥ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʫʛʣʦʚʳʭ ʪʦʯʝʢ ð ʘʣʛʦʨʠʪʤ ʍʘʨʨʠʩʘ.  
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ãÔÚ 552.551 

³µ½µ·¸Á ¾Â»¾¶µ½¸¹ ¿¾À¾´-º¾»»µºÂ¾À¾² 
ÃÄ¸¼Áº¾³¾ ÏÀÃÁ° ¿¾ ´°½½Ë¼ 
³À°½Ã»¾¼µÂÀ¸ÇµÁº¾³¾ °½°»¸·° 

ÅÐ×ØÕÒ ÀÐÔÜØà ÀØÜÞÒØç,  
°ÝØáØÜÞÒÐ »ØÛØï ·ÐÚãÒÐÝÞÒÝÐ 

ʥ.ʩ. 

°àÕäìÕÒ ÎàØÙ ¼ØåÐÙÛÞÒØç, 
°ÝÔàÕÕÒÐ µÒÓÕÝØï µÒÓÕÝìÕÒÝÐ 

ʩ.ʥ.ʩ 

ºÞÛã×ÐÕÒÐ ºáÕÝØï ÎàìÕÒÝÐ  
ʤ.ʥ.ʩ 

ʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʕʢʦʣʦʛʠʠ ʠ ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ɸʢʘʜʝʤʠʠ ʅʘʫʢ ʈʊ 

²ÐäØÝ ÀãáâÕÜ ÄÕàÔØÝÐÝâÞÒØç 
ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʣʦʛʠʠ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ʠ ʥʝʬʪʝʛʘʟʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʂ(ʇ)ʌʋ 
 

ɹʦʦʧʫʙʯʡʸ: ɺʦʧʨʦʩ ʛʝʥʝʟʠʩʘ ʧʦʨʦʜ-ʢʦʣʣʝʢʪʦʨʦʚ ʧʨʠʨʦʜʥʳʭ ʙʠʪʫʤʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʤ 
ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʬʘʮʠʘʣʴʥʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʘ ʠ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘ ʤʝ-
ʩʪʦʨʦʞʜʝʥʠʠ ʙʠʪʫʤʦʚ. ʅʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʠʤʝʥʥʦ ʧʦ 
ʵʪʠʤ ʜʘʥʥʳʤ ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʘʣʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʧʝʪʨʦʛʝʥʝʪʠʯʝʩʢʠʝ ʜʠʘʛʨʘʤʤʳ, ʙʠʪʫʤʥʦʝ ʤʝʩʪʦʨʦʞʜʝ-
ʥʠʝ, ʬʠʣʴʪʨʘʮʠʦʥʥʦ-ʝʤʢʦʩʪʥʳʝ ʩʚʦʡʩʪʚʘ (ʌɽʉ). 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʠʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ  ʠʩʪʦʯʥʠʢʦʚ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʷʚʣʷʶʪʩʷ ʟʘʧʘʩʳ 

ʩʚʝʨʭʚʷʟʢʠʭ ʥʝʬʪʝʡ (ʉɺʅ).  ʄʘʩʰʪʘʙʥʦʝ ʠʟʫʯʝʥʠʝ ʟʘʣʝʞʝʡ ʉɺʅ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʊʘʪʘʨʩʪʘʥ 
(ʈʊ) ʥʘʯʘʣʠʩʴ ʚ 70-ʭ ʛʛ 20 ʚ.; ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚ ʠʭ ʠʟʫʯʝʥʠʠ ʚʥʝʩʣʠ ʫʯʝʥʳʝ ʂʘʟʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʫʥʠʚʝʨʩʠʪʝʪʘ; ʩʨʝʜʠ ʥʠʭ: ʊʨʦʝʧʦʣʴʩʢʠʡ ɺ.ʀ., ʅ.ʇ. ʃʝʙʝʜʝʚ, ʕ.ɿ. ɹʘʜʘʤʰʠʥ ʠ ʜʨ. [1-3] ʇʦ ʨʘʟʥʳʤ ʦʮʝʥ-
ʢʘʤ ʨʝʩʫʨʩʳ ʉɺʅ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʊ ʦʮʝʥʝʥʳ ʦʪ 1,4 ʜʦ 7 ʤʣʨʜ. ʪʦʥʥ [3] 

ʉɺʅ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʊ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʖʞʥʦ-ʊʘʪʘʨʩʢʦʛʦ ʩʚʦ-
ʜʘ (ʖʊʉ) ʠ ʄʝʣʝʢʝʩʩʢʦʡ ʚʧʘʜʠʥʳ. ʆʩʥʦʚʥʳʤʠ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʢʘʟʘʥʩʢʠʡ ʠ 
ʫʬʠʤʩʢʠʡ ʷʨʫʩʘ ʧʝʨʤʩʢʦʡ ʩʠʩʪʝʤʳ. ʆʜʥʘʢʦ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʝʩʯʘ-
ʥʘʷ ʧʘʯʢʘ ʫʬʠʤʩʢʠʭ ʦʪʣʦʞʝʥʠʡ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ, ʧʨʠʫʨʦʯʝʥʥʳʝ ʢ ʫʬʠʤʩʢʠʤ ʦʪʣʦʞʝʥʠʷʤ, ʨʘʩʧʨʝʜʝʣʝ-
ʥʳ ʚ ʧʨʝʜʝʣʘʭ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʙʦʨʪʘ ʖʊʉ  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʧʘʣʝʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʙʨʘʟʦʚʘʥʠʷ  ʧʝʩʯʘʥʦʡ 
ʧʘʯʢʠ ʦʜʥʦʛʦ ʠʟ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʉɺʅ (ʇʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʥʝʜʨʦʧʦʣʴʟʦʚʘʪʝʣʝʤ ʥʘʟʚʘʥʠʝ ʤʝʩʪʦʨʦʞʜʝ-
ʥʠʷ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʝ ʨʘʟʛʣʘʰʘʶʪʩʷ). ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʏʝ-
ʨʝʤʰʘʥʩʢʦʤ ʨʘʡʦʥʝ ʈʊ. ʇʨʦʜʫʢʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʦʪʣʦʞʝʥʠʷ ʧʝʩʯʘʥʦʡ ʧʘʯʢʠ ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ. ʊʦʣ-
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ʱʠʥʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʣʘʩʪʘ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 5 ʜʦ 25 ʤ  
ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʢʝʨʥʦʚʳʡ ʤʘʪʝʨʠʘʣ, ʦʪʦʙʨʘʥʥʳʡ ʠʟ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. 

ʇʦ ʜʘʥʥʳʤ ʛʨʘʥʫʣʦʤʝʪʨʠʠ ʦʙʨʘʟʮʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʝʨʥʘ, ʤʘʢʩʠʤʫʤ ʧʦʧʘʜʘʝʪ ʥʘ ʬʨʘʢʮʠʶ 0,1-0,25 ʤʤ 
ʠ ʧʣʘʩʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʤʝʣʢʦʟʝʨʥʠʩʪʳʡ ʧʝʩʯʘʥʠʢ (ʊʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1  

ɽʙʦʦʴʞ ʜʩʙʦʬʤʧʥʞʫʩʡʰʞʪʣʧʜʧ ʙʦʙʤʡʠʙ ʧʚʩʙʠʯʧʛ ʣʞʩʦʙ ʚʡʫʬʥʦʧʜʧ ʥʞʪʫʧʩʧʟʝʞʦʡʸ 

ˉ ʦʙʨ ʌʨʘʢʮʠʠ, ʤʤ 

>0,8 0,4-0,8 0,25-0,4 0,1-0,25 0.063-0,1 0,01-
0,063 

<0,01 ɺʩʝʛʦ % 

1 0 10,09 11,71 58,09 6,51 5,31 8,17 99,88 

2 0 12,13 10,63 47,50 5,53 9,31 14,98 99,98 

3 0 1,63 5,46 51,69 28,43 5,54 6,68 99,43 

4 0 3,91 7,29 81,62 1,68 1,07 4,06 99,63 

5 0 4,06 7,6 69,83 11,34 2,8 4,1 99,73 

6 0 2,38 8,63 79,99 1,2 1,72 5,38 99,3 

7 0 5,17 4,56 62,38 19,19 4,54 3,51 99,35 

8 0 3,3 2,68 72,85 3,95 4,51 12,54 99,83 

9 0 1,62 2,53 59,04 10,9 15,23 10 99,32 

10 1,34 3,72 19,24 67,82 1,93 2,04 3,57 99,66 

11 1,7 2 11,43 56,62 11,21 7,51 8,66 99,13 

12 3,82 6,64 9,23 65,42 9,7 1,03 3,87 99,71 

13 0 0 7,64 83,91 1,92 1,36 4,6 99,43 

14 0 3,34 4,64 81,91 1,53 2,04 5,95 99,41 

15 0 1,43 1,91 84,36 1,53 2,34 7,68 99,25 

16 0 5,53 5,6 71,64 3,71 5,4 7,65 99,53 

17 0 2,6 9,35 65,61 8,39 4,61 8,56 99,12 

18 0 1,61 9,51 71,47 3,19 2,86 10,91 99,55 

19 0 7,19 7,37 68,19 8,64 2 5,66 99,05 

20 0 3,44 16,52 51,49 6,14 6,72 15 99,31 

ʉʨʝʜʥʝʝ 0,34 4,1 8,2 68,9 8,8 4,4 7,5  

 

 
ʉʡʪ. 1.  ʃʬʥʬʤʸʫʡʛʦʴʞ ʣʩʡʛʴʞ ʧʚʩʙʠʯʧʛ ʣʞʩʦʙ  ˊ1-20 
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ʇʦ ʜʘʥʥʳʤ ʪʘʙʣʠʮʳ 1 ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʫʤʫʣʷʪʠʚʥʳʝ ʢʨʠʚʳʝ (ʨʠʩ.1) ʜʣʷ ʩʥʷʪʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʝ-
ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʝʭʘʥʠʟʤʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʪʝʨʨʠʛʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʄ- ʤʝʜʠʘʣʴʥʳʡ ʨʘʟ-
ʤʝʨ (ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 50% ʨʘʩʧʨʝʜʝʣʝʥʠʶ), ʉ- ʢʚʘʥʪʠʣʴ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 95% ʨʘʩʧʨʝʜʝʣʝʥʠʶ [4]).  

ʇʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʜʠʘʛʨʘʤʤʝ ʇʘʩʩʝʛʘ (ʈʠʩ. 2) ʦʙʣʘʢʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ, ʩʥʷʪʳʭ ʩ ʢʫʤʫʣʷʪʠʚ-
ʥʳʭ ʢʨʠʚʳʭ, ʣʦʞʠʪʩʷ ʥʘ ʦʙʣʘʩʪʴ  P-Q-R ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʦʣʶ ʛʨʘʜʘʮʠʦʥʥʦʡ ʩʫʩʧʝʥʟʠʠ, ʪʘʢʠʝ ʫʩʣʦʚʠʷ 
ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʦʡʤ ʨʝʢ ʠ ʜʝʣʴʪʦʚʳʭ ʟʦʥ[5].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʦʨʪʠʨʦʚʢʘ ʧʣʘʩʪʦʚ, ʩʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʚ ʜʘʥʥʦʡ ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʦʙ-
ʩʪʘʥʦʚʢʝ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʠʟʢʦʡ ʠʣʠ ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʣʝʢʪʦʨʩʢʠʭ ʩʚʦʡʩʪʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ; ʦʜʥʘʢʦ ʟʜʝʩʴ ʪʘʢ ʞʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳ-
ʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʢʘʨʙʦʥʘʪʥʦʛʦ ʮʝʤʝʥʪʘ ʚ ʧʝʩʯʘʥʠʢʘʭ (ʢʘʢ ʩʠʥʛʝʥʝʪʠʯʥʦʛʦ ʪʘʢ ʠ ʵʧʠʛʝʥʝʪʠʯʥʦʛʦ).  

 
 

 
ʉʡʪ. 2.  ʈʞʫʩʧʜʞʦʞʫʡʰʞʪʣʙʸ ʝʡʙʜʩʙʥʥʙ ʈʙʪʪʞʜʡ ʝʤʸ ʩʞʣʧʦʪʫʩʬʣʯʡʡ ʥʞʮʙʦʡʠʥʙ ʫʩʙʦʪʨʧʩʫʡ-

ʩʧʛʣʡ ʧʪʙʝʣʙ 
 
ʂʘʢ ʦʪʤʝʯʘʝʪʩʷ ʚ [6-7],  ʧʝʩʯʘʥʘʷ ʧʘʯʢʘ ʰʝʰʤʠʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʧʨʠʙʨʝʞʥʦ-

ʤʦʨʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʙʘʨʦʚ ʠ ʙʘʨʴʝʨʥʳʭ ʦʩʪʨʦʚʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʥʘʩʪʦ-
ʷʱʝʡ ʨʘʙʦʪʝ ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʵʪʠʤʠ ʚʳʚʦʜʘʤʠ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʄʫʩʣʠʤʦʚ ʈ.ʍ., ʈʦʤʘʥʦʚ ɻ.ɺ., ʂʘʶʢʦʚʘ ɻ.ʇ. ʠ ʜʨ. ʂʦʤʧʣʝʢʩʥʦʝ ʦʩʚʦʝʥʠʝ ʪʷʞʝʣʳʭ ʥʝʬʪʝʡ ʠ 
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2. ʄʘʣʦʬʝʝʚ ɺ.ɺ. ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʚʦʝʥʠʷ ʤʝʩʪʦʨʦʞ-
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ʨʦʜʦʚ ʨʦʩʩʠʠ ï ʄ.: ʌɻʋ ʌʅʎ ʅʀʀʉʀ ʈɸʅ, 2015. ï 206 ʩ. 
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Ã´º 694.6 

À°·À°±¾Âº° ´¾¼° ¿¾ ÂµÅ½¾»¾³¸¸ 
¦´²¾¹½¾³¾ ±ÀÃÁ°«. ¿Àµ¸¼ÃÉµÁÂ²° ¸ 
½µ´¾ÁÂ°Âº¸ 

ÂÞÜØÛÞÒÐ ºáÕÝØï °ÛÕÚáÐÝÔàÞÒÝÐ, 
                                         ʄʘʛʠʩʪʨʘʥʪ, 

ʌɻɸʆʋ ɺʆ ʉ (ɸ) ʌʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ,  
ʛ. ɸʨʭʘʥʛʝʣʴʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 
 
ɼʝʨʝʚʷʥʥʦʝ ʜʦʤʦʩʪʨʦʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʜʨʝʚʥʠʭ ʪʨʘʜʠʮʠʡ ʚ ʈʦʩʩʠʠ. ʅʘ ʩʝʛʦʜʥʷʰ-

ʥʠʡ ʜʝʥʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʠʟ ʜʝʨʝʚʘ ʩʪʘʣʦ ʚʥʦʚʴ ʧʦʧʫʣʷʨʥʦ, ʠ ʯʠʩʣʦ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʭʦʪʷʪ ʚʦʟʚʝ-
ʩʪʠ ʟʘʛʦʨʦʜʥʳʡ ʜʦʤ ʠʟ ʩʨʫʙʘ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʀ ʜʝʣʦ ʥʝ ʪʦʣʴʢʦ ʚ ʤʦʜʝ. ɺʩʝʤ ʭʦʨʦʰʦ 
ʠʟʚʝʩʪʥʦ, ʯʪʦ ʜʝʨʝʚʷʥʥʳʡ ʜʦʤ - ɻ ʪʦ ʧʨʘʢʪʠʯʥʦ ʠ ʧʦʣʝʟʥʦ ʜʣʷ ʟʜʦʨʦʚʴʷ.  

ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʧʨʦʯʥʦʩʪʠ, ʣʸʛʢʦʩʪʠ, ʥʠʟʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʫʜʦʙʩʪʚʫ ʦʙʨʘʙʦʪ-
ʢʠ ʜʝʨʝʚʦ ʷʚʣʷʝʪʩʷ ʧʨʝʢʨʘʩʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ. ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 
ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʧʫʪʝʤ ʘʥʪʠʩʝʧʪʠʨʦʚʘʥʠʷ, ʧʨʝʩʩʦʚʘʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʦʛʥʝʙʠʦʟʘʱʠʪʥʳʤʠ 
ʩʦʩʪʘʚʘʤʠ ʜʝʣʘʶʪ ʜʝʨʝʚʦ ʦʛʥʝʩʪʦʡʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩ ʫʚʝʣʠʯʝʥʥʦʡ ʧʨʦʯʥʦʩʪʴʶ. ʇʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴ-
ʥʳʭ ʢʣʝʝʚ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ ʜʝʨʝʚʷʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʣʶ-
ʙʦʡ ʜʣʠʥʳ ʠ ʬʦʨʤʳ, ʜʘʝʪ ʝʱʸ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʝʨʝʚʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʘʨʭʠ-
ʪʝʢʪʫʨʝ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʫʩʪʨʘʥʠʪʴ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʜʨʝʚʝʩʠʥʳ - ʥʝʚʳʩʦʢʫʶ ʦʛʥʝʩʪʦʡʢʦʩʪʴ ʠ 
ʧʦʜʚʝʨʞʝʥʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ ʨʘʟʨʫʰʝʥʠʶ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. 

ʂʘʞʜʳʡ ʛʦʜ ʤʘʣʦʵʪʘʞʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠʦʙʨʝʪʘʝʪ ʥoʚʳʝ ʚʘʨʠʘʥʪʳ ʚʦʟʚʝʜʝʥʠʷ ʜʦʤʦʚ: ʩʦ-
ʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʟʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʦ ʫʩʢʦʨʠʪʴ ʠ ʫʜʝʰʝʚʠʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢpʦʤʝ ʪʦʛʦ, ʤʠʨʦ-
ʚʳʤ ʪʨʝʥʜʦʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. ʏʝʤ ʥʘʜʸʞʥʝʝ ʜʦʤ ʟʘʱʠ-
ʱʸʥ ʦʪ ʭʦʣʦʜʘ, ʪʝʤ ʤʝʥʴʰʝ ʟʠʤʦʡ ʧpʠʜʸʪʩʷ ʪpʘʪʠʪʴ ʥʘ ʦʙʦʛpʝʚ, ʧʦʵʪʦʤʫ ʣʶʙʳʝ ʟʘʪʨʘʪʳ ʧpʠ ʩʪʨʦʠ-
ʪʝʣʴʩʪʚʝ ʙʳʩʪʨʦ ʦʢʫʧʘʶʪʩʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʢʦʤʧʘʥʠʠ ʧʨʝʜʣʘʛʘʶʪ ʧʦʩʪʨʦʠʪʴ ʜʦʤ ʠʟ ʜʚʦʡ-
ʥʦʛʦ ʙʨʫʩʘ. [1] 

ɺʦʟʥʠʢʣʘ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʚ ɸʚʩʪʨʠʠ, ʩʦ ʚʨʝʤʝʥʝʤ ʧʨʦʰʣʘ ʘʧʨʦʙʘʮʠʶ ʚ ɻʝʨʤʘʥʠʠ ʠ ʚʧʦʩʣʝʜ-
ʩʪʚʠʠ ʧʝʨʝʢʦʯʝʚʘʣʘ ʚ ʌʠʥʣʷʥʜʠʶ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʘ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʜʨʫʛʠʭ ʩʪʨʘʥʘʭ. ɺ 
ʈʦʩʩʠʠ ʜʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʷʚʠʣʘʩʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʚ ʨʝʛʠʦʥʘʭ ʩ ʩʫʨʦʚʳʤ 
ʢʣʠʤʘʪʦʤ. 

ɼʚʦʡʥʦʡ ʙpʫʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩoʙʦʠ↑ ʩʠʩʪʝʤʫ ʠʟ ʧpʦʩʫʰʝʥʥʦʛʦ, ʢʘʣʠʙʨʦʚʘʥʥʦʛʦ, ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʛʦ 
ʙpʫʩʘ, ʩʝʯʝʥʠʝʤ 45ʭ145, ʩoʩʪʦʷʱʫʶ ʠʟ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʵʣʝʤʝʥʪa ʩʪʝʥʳ ʜʦʤʘ, ʠ ʩʚʦʙʦʜʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʜʫ ʥʠʤʠ, ʟʘʧʦʣʥʷʝʤʦʛʦ ʫʪʝʧʣʠʪʝʣʝʤ. ɻʝʨʤʝʪʠʯʥʦʝ ʟʘʤʢʦʚʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʪʝʥʦʚʦʡ↑ 
ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʜʚʦʡʥʦʤ ʙʨʫʩʝ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʜʦʤ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʚʦʟʜʝʡ↑ ʠ ʪʦʢʩʠʯʥʳʭ ʢʣʝʝʚʳʭ 
ʩʦʩʪʘʚʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘ (ʨʠʩ. 1). 
ɼʝʨʝʚʷʥʥʳʝ ʜʦʤʘ ʠʟ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘ - ʚʳʛʦʜʥʦʝ ʠ ʥʝ ʦʯʝʥʴ ʜʦʨʦʛʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʝʡʯʘʩ ʘʢ-

ʪʠʚʥʦ ʟʘʚʦʸʚʳʚʘʝʪ ʨʳʥʦʢ. ʉʘʤ ʧʦ ʩʝʙʝ ʪʘʢʦʡ ʤʘʪʝʨʠʘʣ ʩʣʦʞʥʦ ʥʘʟʚʘʪʴ ʙʨʫʩʦʤ: ʵʪʦ ʤʥʦʛʦʩʣʦʡʥʘʷ ʧʘ-
ʥʝʣʴ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʣʦʸʚ ʰʧʫʥʪoʚʘʥʥʦʡ ʜʦʩʢʠ - ʚʥʫʪʨʝʥʥʝʛʦ ʠ ʥʘʨʫʞʥʦʛʦ. ʄʝʞʜʫ ʥʠʤʠ ʧʨʦ-
ʢʣʘʜʳʚʘʝʪʩʷ ʫʪʝʧʣʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʛʘʨʘʥʪʠʨʫʝʪ ʜʦʤʫ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʟʘʱʠʱʸʥʥʦʩʪʴ ʦʪ 
ʭʦʣʦʜʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝ ʙʫʜʝʪ ʱeʣʝʡ ʠ ʧʨʦʜʫʚʘʝʤʳʭ ʫʛʣʦʚ. 
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ʉʡʪ. 1. ɽʛʧʢʦʧʢ ʚʩʬʪ ʚʞʠ ʬʫʞʨʤʡʫʞʤʸ 

 
ɼʦʤʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ çɼʚʦʡʥʦʡ ʙʨʫʩè ʦʙʣʘʜʘʶʪ ʮʝʣʳʤ ʨʷʜoʤ ʜʦʩʪʦʠʥʩʪʚ: 
- ʫʪʝʧʣʠʪʝʣʴ ʠʟʥʘʯʘʣʴʥʦ ʟʘʢʣʘʜʳʚʘʝʪʩʷ ʚ ʩʪʝʥʫ, ʧʦʵʪʦʤʫ ʟʘ ʥʝʛʦ ʥʝ ʥʘʜʦ ʜʦʧʣʘʯʠʚʘʪʴ. ʂʨʦʤe ʪʦ-

ʛʦ, ʦʥ ʙʫʜʝʪ ʥʘʜʸʞʥʦ ʟʘʱʠʱʸʥ ʩ ʜʚʫʭ ʩʪʦpʦʥ ʩʪʝʥʦʚʳʤʠ ʜʦʱʘʪʳʤʠ ʧʘʥʝʣʷʤʠ, ʧʦʵʪʦʤʫ ʤʝʥʷʪʴ ʝʛʦ ʧʨʠ-
ʜʸʪʩʷ ʥʝʩʢʦʨʦ; 

ɼʚʦʡʥʦʡ ʙʨʫʩ ʩ ʫʪʝʧʣʠʪʝʣʝʤ (ʨʠʩ.2). 
 

 
ʉʡʪ. 2. ɽʛʧʢʦʧʢ ʚʩʬʪ ʪ ʬʫʞʨʤʡʫʞʤʞʥ 

 
- ʦʙʣʠʮʦʚʢʘ ʟʜʘʥʠʷ ʜʣʷ ʟʘʱʠʪʳ ʫʪʝʧʣʠʪʝʣʷ ʥʝ ʥʫʞʥʘ. ʄʥʦʛʠʤ ʣʶʜʷʤ ʥʨʘʚʠʪʩʷ ʝʩʪʝʩʪʚʝʥʥʘʷ ʢʨʘ-

ʩʦʪʘ ʜʝʨʝʚʷʥʥʳʭ ʩʪʝʥ, ʠ ʝʸ ʥʝ ʟʘʢʨʦʶʪ ʚʘʛʦʥʢʦʡ ʠʣʠ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ɼʣʷ ʟʘʱʠʪʳ ʦʪ ʛʥʠʝʥʠʷ ʠ 
ʢʘʧʨʠʟʦʚ ʧʦʛʦʜʳ ʜʝʨʝʚʦ ʤʦʞʥʦ ʧʦʢʨʘʩʠʪʴ ʠʣʠ ʧʦʢʨʳʪʴ ʩʧʝʮʠʘʣʴʥʳʤ ʣʘʢʦʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʥa ʚʦʜʥʦʡ 
ʦʩʥʦʚʝ. ʕʪʦ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʠʪʴ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʨʘʩʠʚʫʶ ʪʝʢʩʪʫʨʫ; 

- ʛʦʪʦʚʳʡ ʢʦʤʧʣʝʢʪ ʜʦʤʘ ʠʟ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘ ʦʙʦʡʜʸʪʩʷ ʜʝʰʝʚʣʝ, ʯʝʤ ʘʥʘʣʦʛʠʯʥʦʝ ʧʦ ʦʙʲʸʤʫ ʢʦ-
ʣʠʯʝʩʪʚʦ ʢʣʝʸʥʦʛʦ ʙʨʫʩʘ. ʇʨʠ ʵʪʦʤ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʚʧʦʣʥʝ ʥʘʜʸʞʥʳʤ ʠ ʜʦʣʛʦʚʝʯʥʳʤ; 
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- ʟʜʘʥʠʷ ʠʟ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘ ʥʝ ʪʨʝʙʫʶʪ ʧʦʣʫʛʦʜʦʚʦʛʦ ʦʞʠʜʘʥʠʷ ʜʣʷ ʟʘʚʝʨʰʝʥʠʷ ʫʩʘʜʢʠ, ʨʝʤʦʥʪ 
ʤʦʞʥʦ ʟʘʚʝʨʰʠʪʴ ʚ ʤʠʥʠʤʘʣʴʥʳʝ ʩʨʦʢʠ; 

- ʜʦʤ ʠʟ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘ ʙʫʜʝʪ ʥʝ ʪʦʣʴʢʦ ʪʸʧʣʳʤ ʠ ʢʨʘʩʠʚʳʤ, ʥʦ ʠ ʟʘʱʠʱʸʥʥʳʤ ʦʪ ʦʛʥʷ. ɺ ʢʘʯʝ-
ʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ ʧʨʠʤʝʥʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʛʦʨʶʯʠʝ ʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 
ʟʘʱʠʪʦʡ ʜʣʷ ʩʪʝʥ. ɽʩʣʠ ʦʙʨʘʙʦʪʘʪʴ ʜʝʨʝʚʷʥʥʳʝ ʵʣʝʤʝʥʪʳ ʘʥʪʠʧʠʨʝʥʘʤʠ, ʜʦʤʫ ʦʛʦʥʴ ʙʫʜʝʪ ʧʨʘʢʪʠʯʝ-
ʩʢʠ ʥʝ ʩʪʨʘʰʝʥ. 

- ʦʥʠ ʙʳʩʪʨʦ ʩʪʨʦʷʪʩʷ, ʪʨʝʙʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥeʙʦʣʴʰʠʭ ʚʣʦʞʝʥʠʡ, ʠ ʪaʢʘʷ ʧoʩʪʨʦʡʢʘ ʦʢʘʟʳʚʘ-
ʝʪʩʷ ʚʧʦʣʥʝ ʧʨʦʯʥʦʡ ʠ ʥʘʜʸʞʥʦʡ. ɸʧʨʦʙʘʮʠʷ ʪʝʭʥʦʣʦʛʠʠ ʚ ʩʝʚʝʨʥʳʭ ʩʪʨʘʥʘʭ ʧʦʜʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʪʘʢʦʡ 
ʜʦʤ ʩʧʦʩʦʙʝʥ ʚʧʦʣʥʝ ʫʩʧʝʰʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʘʞʝ ʩʫʨʦʚʳʤ ʭʦʣʦʜʘʤ; 

ɺ ʈʦʩʩʠʠ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪ ʧʨʠʤʝʥʷʪʴʩʷ, ʠ ʤʥʦʛʠʝ ʦʪʥʦʩʷʪʩʷ ʢ ʥʝʡ ʩʢʝʧʪʠʯʝʩʢʠ. ʇʦ 
ʩʪʦʠʤʦʩʪʠ ʩʝʛʦʜʥʷ ʪʘʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʧʨʠʤʝpʥʦ ʘʥaʣʦʛʠʯʥʦ ʧʦʩʪʨʦʡʢʝ ʜʦʤʘ ʠʟ ʙpʫʩʘ 150ʭ150 ʙʝʟ 
ʫʪʝʧʣʝʥʠʷ, ʪʦ ʝʩʪʴ ʜoʤ ʚ ʠʪʦʛʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʟʥʘʯʠʪʝʣʴʥʦ ʜʝʰʝʚʣʝ. 

ɽʩʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ ʫ ʜʦʤʦʚ ʠʟ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘ: 
- ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʢʣʠʤʘʪʘ ʩ ʝʛʦ ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨ ʠ ʩʠʣʴʥʳʤʠ ʤʦʨʦʟʘʤʠ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠ ʚʦʟʤʦʞʝʥ ʧʝʨʝʢʦʩ ʩʪʝʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʨʝʱʠʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʥʠ-
ʞʘʝʪ pʠʩʢ ʪaʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʥʦ ʚʝʨʦʷʪʥʦʩʪʴ ʦʩʪʘʸʪʩʷ; 

- ʝʩʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʵʣʝʤʝʥʪ ʩʪʝʥʳ ʦʢʘʞʝʪʩʷ ʧʦʚʨʝʞʜʸʥʥʳʤ, ʥʝʧʦʥʷʪʥʦ, ʢʘʢ ʤʦʞʥʦ ʝʛʦ ʟʘʤʝʥʠʪʴ, 
ʥʝ ʧʦʚʨʝʜʠʚ ʫʪʝʧʣʠʪʝʣʴ. ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʨʝʤʦʥʪ ʧʦʪʨʝʙʫʝʪʩʷ ʪʘʢʦʤʫ ʟʜʘʥʠʶ ʦʯʝʥʴ ʥʝ-
ʩʢʦʨʦ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʨʘʙʦʪʘʪʴ ʜʝʨʝʚʠʥʫ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʛʥʠʝʥʠʷ; 

- ʜʦʤʘ ʠʟ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘ ʤʦʛʫʪ ʚʦʟʚʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʩʠʣʘʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. ʄʘʪʝʨʠʘʣ ʥʝ ʦʯʝʥʴ 
ʧʨʦʩʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʜʣʷ ʝʛʦ ʫʢʣʘʜʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʥʠʤʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʘ ʵʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 
ʨʘʩʭʦʜʳ; 

ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʜʦʤʦʚʣʘʜʝʣʴʮʳ ʩ ʥʝʜʦʚʝʨʠʝʤ ʦʪʥʦʩʷʪʩʷ ʢ ʥʦʚoʡ ʪʝʭʥʦʣʦ-
ʛʠʠ ʢʦʤʧʦʟʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʚ ɽʚʨʦʧʝ ʦʥʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚʩʸ ʯʘʱʝ, ʪʘʢ ʢʘʢ ʜaʁ ʪ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦ ʵʢʦʥʦʤʠʪʴ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʷʭ ʟʘ ʩʯʸʪ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʪʝʧʣʝʥʠʷ ʤeʞʜʫ ʩʣʦʷʤʠ ʜʨʝʚʝ-
ʩʠʥʳ. [2] 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. çʏʝʤ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʠʟ ʜʚʦʡʥʦʛʦ ʙʨʫʩʘè[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: http://1drevo.ru/page/chem-privlekatelno-stroitelstvo-domov-iz-dvojnogo-brusa. 
2.  çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘè [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ]/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ: chrome-
extension://ecnphlgnajanjnkcmbpancdjoidceilk/http://narfu.ru/university/library/books/2115.pdf. 
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·ÐÙæÕÒÐ µÒÓÕÝØï ¼ØåÐÙÛÞÒÝÐ 
ʉʪʫʜʝʥʪ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʘʟʥʳʝ ʚʠʜʳ ʬʫʥʜʘʤʝʥʪʦʚ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʭʦʣʦʜʥʦʝ 
ʚʨʝʤʷ ʛʦʜʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʦʡ ʬʫʥʜʘʤʝʥʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʝʥ, ʜʣʷ ʥʘʯʘʣʘ ʩʣʝʜʫʝʪ 
ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦ ʣʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʬʫʥʜʘʤʝʥʪ ʟʠʤʦʡ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 
ʪʠʧʳ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʠʭ ʦʪʣʠʯʠʷ ʤʝʞʜʫ ʩʦʙʦʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʨʟʣʳʡ ʛʨʫʥʪ, ʩʚʘʡʥʦ-ʚʠʥʪʦʚʦʡ ʬʫʥʜʘʤʝʥʪ, ʙʝʪʦʥʠʨʦʚʘʥʠʝ, ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʧʦʜ-
ʙʦʨ ʬʫʥʜʘʤʝʥʪʘ. 
 

FEATURES OF THE DEVICE OF THE BASEMENT IN THE WINTER 
 

Zaytseva Evgeniya Mikhailovna 
 
Abstract: the article analyzes different types of foundations for the design in the cold season. In order to un-
derstand which Foundation is more effective, you should first determine whether it is possible to install the 
Foundation in winter. It is also necessary to pay attention to the types of foundations and their differences 
among themselves. 
Key words: frozen soil, pile-screw foundation, concreting, winter period, selection of foundation. 

 
ʉʘʤʳʡ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʚ ʛʦʜʫ ï ʟʠʤʘ, ʷʚʣʷʝʪʩʷ ʥʝ ʣʫʯʰʠʤ ʚʨʝʤʝʥʝʤ ʜʣʷ ʥʘʯʘʣʘ ʣʶʙʳʭ ʩʪʨʦʠ-

ʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʇʨʠ ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: çʄʦʞʥʦ ʣʠ ʩʪʨʦʠʪʴ ʬʫʥʜʘʤʝʥʪ ʟʠʤʦʡ? ʉʫʨʦʚʳʝ ʫʩʣʦʚʠʷ 
ʩʢʦʨʝʡ ʚʩʝʛʦ ʤʦʛʫʪ ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʢʦʥʩʪʨʫʢʮʠʠè. ʅʘʧʨʠʤʝʨ, ʟʘʣʠʚʢʘ ʬʫʥʜʘʤʝʥʪʘ ʚ ʤʸʨʟʣʫʶ 
ʧʦʯʚʫ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʪʦʤʫ, ʯʪʦ ʚʝʩʥʦʡ ʟʝʤʣʷ ʦʪʪʘʝʪ ʠ ʧʨʦʩʷʜʝʪ, ʘ ʬʫʥʜʘʤʝʥʪ ʜʘʩʪ ʪʨʝʱʠʥʫ, ʯʪʦ ʧʦ-
ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʨʝʤʦʥʪ. 

ʆʜʥʘʢʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʝ ʞʝ ʧʦʟʚʦʣʷʶʪ ʦʙʦʡʪʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʛʨʘʜ, 
ʩʦʟʜʘʚʘʝʤʳʭ ʩʫʨʦʚʳʤ ʢʣʠʤʘʪʦʤ ʥʘʰʠʭ ʰʠʨʦʪ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʚʩʝ ʧʨʘʚʠʣʘ ʠ ʤʝʨʳ 
ʟʠʤʥʝʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʦʩʥʦʚʘʥʠʡ:  
ï ʬʫʥʜʘʤʝʥʪ ʤʝʣʢʦʛʦ ʟʘʣʦʞʝʥʠʷ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʦʩʥʦʚʘʥʠʠ ð ʩʫʛʣʠʥʢʝ;  
ï ʬʫʥʜʘʤʝʥʪ ʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʧʝʩʯʘʥʦʡ ʧʦʜʫʰʢʝ (ʚʝʨʦʷʪʥʦ ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʤʝʨʦʚ ʧʦʜʦʰ-

ʚʳ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʨʘʩʯʝʪʥʳʭ ʦʩʘʜʦʢ ʦʩʥʦʚʘʥʠʷ); 
ï ʩʚʘʡʥʳʡ ʬʫʥʜʘʤʝʥʪ ʠʟ ʟʘʙʠʚʥʳʭ ʚʠʩʷʯʠʭ ʩʚʘʡ (ʥʝʩʫʱʠʤ ʩʣʦʝʤ ʜʣʷ ʩʚʘʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʫʛʦ-

ʧʣʘʩʪʠʯʥʘʷ, ʜʦʩʪʘʪʦʯʥʦ ʧʣʦʪʥʘʷ ʛʣʠʥʘ) [1. ʩ. 66]. 
ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ʟʠʤʳ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ï ʵʪʦ ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʠ ʧʦʯ-

ʚʳ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʪʝʭʥʦʣʦʛʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʬʫʥʜʘʤʝʥʪʦʚ. ʅʘʧʨʠʤʝʨ, ʙʝʪʦʥ ʜʣʷ ʟʘʣʠʚʢʠ ʬʫʥʜʘ-
ʤʝʥʪʘ ʧʨʠʤʝʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ, ʩ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʤʠ ʜʦʙʘʚʢʘʤʠ. ʏʪʦʙʳ ʧʨʝʜʦʭʨʘʥʠʪʴ ʙʝʪʦʥ ʦʪ ʟʘ-
ʤʝʨʟʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʵʣʝʢʪʨʦʨʘʟʦʛʨʝʚ. ʆʜʥʘʢʦ, ʙʣʘʛʦʜʘʨʷ ʭʠʤʠʯʝʩʢʠʤ ʨʝʘʢʮʠʷʤ, 
ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʩʘʤʘ ʧʦ ʩʝʙʝ ʠʤʝʝʪ ʪʝʤʧʝʨʘʪʫʨʫ ʚʳʰʝ +20Áʉ. ʄʦʞʥʦ ʦʙʦʡʪʠʩʴ ʙʝʟ ʵʣʝʢʪʨʦʨʘʟʦʛʨʝʚʘ. 
ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʙʳʩʪʨʦ ʜʦʩʪʘʚʠʪʴ ʩʤʝʩʴ ʥʘ ʦʙʲʝʢʪ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʦʠʟʚʝʩʪʠ ʟʘʣʠʚʢʫ ʦʧʘʣʫʙʢʠ. 

https://www.forumhouse.ru/threads/156052/
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ʇʨʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʬʫʥʜʘʤʝʥʪʳ ʣʫʯʰʝ ʚʩʝʛʦ ʚʦʟʚʦʜʠʪʴ ʠʟ ʛʦʪʦʚʳʭ ʞʝʣʝʟʦ-
ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʮʝʤʝʥʪʥʳʡ ʨʘʩʪʚʦʨ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʩʢʨʝʧʣʷʶʱʠʭ ʮʝʣʷʭ. 

ɽʩʣʠ ʫʧʦʪʨʝʙʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʙʫʜʝʪ ʧʨʠʟʥʘʥʦ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, ʪʦ ʟʘʣʦʞʝ-
ʥʠʝ ʬʫʥʜʘʤʝʥʪʘ ʟʠʤʦʡ ʧʦʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ. ɺʝʜʴ ʟʘʣʠʪʳʡ ʚ ʦʧʘʣʫʙʢʫ ʙʝ-
ʪʦʥ ʙʫʜʝʪ ʥʫʞʜʘʪʴʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ ʧʨʦʛʨʝʚʝ, ʜʦ ʧʦʣʥʦʛʦ çʩʭʚʘʪʳʚʘʥʠʷè.  

ɿʠʤʥʠʡ ʧʝʨʠʦʜ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʩʚʘʡʥʦ-ʚʠʥʪʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ, ʧʨʠ ʢʦʪʦʨʦʤ 
ʧʨʦʮʝʩʩ ʚʦʟʚʝʜʝʥʠʷ ʥʠʯʫʪʴ ʥʝ ʫʩʣʦʞʥʷʝʪʩʷ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʦʛʦ ʚʠʜʘ ʬʫʥ-
ʜʘʤʝʥʪʘ ʟʝʤʣʷʥʳʝ ʨʘʙʦʪʳ ʩʚʝʜʝʥʳ ʢ ʤʠʥʠʤʫʤʫ.  ʉʚʘʡʥʦ-ʚʠʥʪʦʚʦʡ ʬʫʥʜʘʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʨʠ 
ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʋʩʪʘʥʦʚʢʘ ʪʘʢʦʛʦ ʬʫʥʜʘʤʝʥʪʘ ʚʦʟʤʦʞʥʘ ʜʘʞʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 
ï20Áʉ. ɼʣʷ ʵʪʦʛʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʧʝʮʠʘʣʴʥʦ ʧʨʦʛʨʝʚʘʪʴ ʧʦʯʚʫ.  

ʅʦ ʥʝ ʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʦʨʘ ʪʠʧʘ ʦʩʥʦʚʘʥʠʷ, ʨʘʙʦʪʳ ʩʚʷʟʘʥʳ ʩ ʛʨʫʥʪʦʤ, ʧʦʵʪʦʤʫ ʥʝ ʩʣʝʜʫʝʪ ʫʙʠ-
ʨʘʪʴ ʟʘʨʘʥʝʝ ʩʥʝʛ ʩ ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʢʠ, ʪʘʢ ʢʘʢ ʧʦʜ ʝʛʦ ʧʦʢʨʦʚʦʤ ʟʝʤʣʷ ʠʤʝʝʪ ʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʧʨʦ-
ʤʝʨʟʘʥʠʷ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʨʳʪʴ ʪʨʘʥʰʝʠ ʧʦʜ ʬʫʥʜʘʤʝʥʪ ʠʣʠ ʢʦʪʣʦʚʘʥ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʬʫʥʜʘʤʝʥ-
ʪʘ) ʟʝʤʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʛʨʝʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʩʪʨʘʠʚʘʶʪ ʰʘʪʸʨ ʩ ʵʣʝʢʪʨʦʦʙʦʛʨʝʚʘʪʝʣʷʤʠ ʠʣʠ ʧʨʦʩʪʦ 
ʨʘʟʚʦʜʷʪ ʢʦʩʪʨʳ. ʉʣʝʜʫʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʯʪʦʙʳ ʚʦ ʚʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʩʥʦʚʘʥʠʝ ʥʝ ʧʨʦʤʝʨʟʘʣʦ 
(ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ʌʪʫʩʙʦʞʦʡʞ ʨʩʧʥʞʩʠʙʦʡʸ ʧʪʦʧʛʙʦʡʸ 

 
ɼʣʷ ʧʦʜʩʳʧʢʠ ʦʩʥʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʘʣʳʝ ʛʨʫʥʪʳ ʙʝʟ ʤʸʨʟʣʳʭ ʢʦʤʢʦʚ. 

ʋʧʣʦʪʥʷʝʪʩʷ ʛʨʫʥʪ ʧʫʪʸʤ ʫʪʨʘʤʙʦʚʢʠ, ʘ ʥʝ ʫʢʘʪʢʠ. ʇʨʠ ʵʪʦʤ ʟʘʤʘʯʠʚʘʥʠʝ ʛʨʫʥʪʘ ʟʠʤʦʡ ʥʝ ʧʨʠʤʝʥʷʶʪ.  
ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʪʝʧʣʘ ʚ ʛʨʫʥʪʘʭ ʚʦʢʨʫʛ ʬʫʥʜʘʤʝʥʪʘ ʫʩʪʨʘʠʚʘʶʪ ʚʨʝʤʝʥʥʦʝ ʧʦʢʨʳ-

ʪʠʝ ʠʟ ʫʪʝʧʣʠʪʝʣʝʡ (ʰʣʘʢ, ʢʝʨʘʤʟʠʪ ʠ ʪ.ʧ.). ʋʪʝʧʣʠʪʝʣʠ ʩʣʝʜʫʝʪ ʟʘʱʠʪʠʪʴ ʦʪ ʥʘʤʦʢʘʥʠʷ. ʇʨʠ ʫʩʪʨʦʡ-
ʩʪʚʝ ʦʧʘʣʫʙʢʠ ʠ ʘʨʤʘʪʫʨʥʦʛʦ ʢʘʨʢʘʩʘ, ʥʘ ʦʪʩʳʧʘʥʥʦʝ ʦʩʥʦʚʘʥʠʝ ʥʝ ʜʦʣʞʝʥ ʧʦʧʘʜʘʪʴ ʩʥʝʛ ʠ ʣʸʜ.  

ɽʩʣʠ ʚ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʫʰʢʠ ʧʦʜ ʬʫʥʜʘʤʝʥʪ ʧʝʩʦʢ ʫʚʣʘʞʥʷʶʪ, ʪʦ ʚ ʟʠʤʥʝʝ 
ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪ ʩʫʭʦʡ ʧʝʩʦʢ. ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʫʰʢʫ ʧʦʜ ʬʫʥʜʘʤʝʥʪ ʧʨʝʜʦʭʨʘʥʷʪʴ ʦʪ ʫʚʣʘʞʥʝʥʠʷ. 

ʇʨʠ ʟʠʤʥʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʪʘʢʞʝ ʩʫʱʝʩʪʚʫʶʪ  ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʤʦʤʝʥʪʳ. ʇʦʩʢʦʣʴʢʫ ʞʝʣʘʶʱʠʭ 
ʩʪʨʦʠʪʴ ʟʠʤʦʡ ʥʝ ʪʘʢ ʤʥʦʛʦ, ʪʝʤ ʩʘʤʳʤ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʝʡ, ʩʥʠʞʘʶʪʩʷ ʮʝʥʳ ʥʘ ʩʪʨʦʠ-
ʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ. ʊʘʢʞʝ, ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʝʪ ʦʧʘʩʝʥʠʷ ʟʘʪʦʧʣʝʥʠʷ ʢʦʪʣʦʚʘʥʘ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʪʝʨʨʠʪʦʨʠʡ.  ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ 
ʛʨʫʥʪʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʥʞʝʥʝʨʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʯʝʪʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠ ʪʝʧʣʦʚʦʡ ʨʝʞʠʤ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 
ʵʨʦʟʠʠ ʪʝʨʤʦʢʘʨʩʪʘ ʠ ʜʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʩʥʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʩ ʚʝʯʥʦʤʝʨʟʣʳʤʠ 
ʛʨʫʥʪʘʤʠ ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ ʤʝʩʪʥʦʩʪʠ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʦʜʩʳʧʢʦʡ, ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʘ 
ʩʨʝʟʢʘ ʠ ʚʳʝʤʢʘ ʛʨʫʥʪʘ, ʪʦ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʤʝʨʳ ʧʦ ʟʘʱʠʪʝ ʚʩʢʨʳʪʳʭ ʣʴʜʠʩʪʳʭ ʛʨʫʥʪʦʚ ʦʪ ʧʨʦ-
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ʪʘʠʚʘʥʠʷ ʠ ʨʘʟʤʳʚʘ. ʇʦʜʩʳʧʢʘ ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʣʦʰʥʦʡ ʧʦ ʚʩʝʡ ʟʘʩʪʨʘʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʣʠ 
ʧʦʜ ʦʪʜʝʣʴʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʩʚʦʙʦʜʥʦʛʦ ʩʪʦʢʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ [2, ʩ. 92].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʜʝʣʘʪʴ ʢʘʯʝʩʪʚʝʥʥʳʤ ʠ ʥʘʜʝʞʥʳʤ ʦʩʥʦʚʘ-
ʥʠʝ ʧʦʜ ʜʦʤ ʜʘʞʝ ʚ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ, ʯʪʦ ʫʩʢʦʨʷʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʩʦʢʨʘʱʘʝʪ ʟʘʪʨʘʪʳ. ʃʫʯʰʝ 
ʚʩʝʛʦ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʠʤʦʡ ʚʳʙʠʨʘʪʴ ʚʦʟʚʝʜʝʥʠʝ ʩʚʘʡʥʦ-ʚʠʥʪʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʘ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʬʫʥʜʘʤʝʥʪʦʚ ʦʥ ʙʫʜʝʪ ʧʨʦʱʝ ʚ ʫʩʪʘʥʦʚʢʝ ʠ ʥʘʜʝʞʥʝʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ɹʫʢʰʘ ɺ. ɺ., ɸʚʝʨʴʷʥʦʚʘ ʃ. ʅ., ʇʳʭʪʝʝʚʘ ʅ. ʌ. ʈʘʩʯʝʪ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʥʦʚʘʥʠʡ ʠ ʬʫʥʜʘʤʝʥ-

ʪʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ. ï ɽʢʘʪʝʨʠʥʙʫʨʛ: ʀʟʜʘʪʝʣʴʩʪʚʦ ʫʨʘʣʴʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ï 2014. ï 110 ʩ.  
2. ʅʝʚʟʦʨʦʚ ɸ.ʃ. ʌʫʥʜʘʤʝʥʪʳ ʥʘ ʩʝʟʦʥʥʦʧʨʦʤʝʨʟʘʶʱʠʭ ʛʨʫʥʪʘʭ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ɸʨʭʘʥ-

ʛʝʣʴʩʢ: ʀʟʜʘʪʝʣʴʩʪʚʦ ɸɻʊʋ, ï 1999. ï 156 ʩ. 
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·ÐÙæÕÒÐ µÒÓÕÝØï ¼ØåÐÙÛÞÒÝÐ 
ʉʪʫʜʝʥʪ 

ʉʝʚʝʨʥʳʡ (ɸʨʢʪʠʯʝʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ 
 

ɹʦʦʧʫʙʯʡʸ: ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʣʦʚʝʮʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʦʨʦʛ ʥʘʭʦʜʠʪʩʷ ʚ ʥʝʧʨʠʛʦʜʥʦʤ 
ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʠ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʦ ʢʘʯʝʩʪʚʦ ʜʦʨʦʛ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʯʠʥʳ ʨʘʟ-
ʨʫʰʝʥʠʷ ʜʦʨʦʞʥʦʛʦ ʧʦʣʦʪʥʘ ʠ  ʧʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʝʛʦ ʫʣʫʯʰʝʥʠʷ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʦʣʦʚʝʮʢʠʡ ʘʨʭʠʧʝʣʘʛ, ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʘʟʨʫʰʝʥʠʝ ʜʦʨʦʛ, 
ʛʨʫʥʪʦʚʳʝ ʜʦʨʦʛʠ. 
 

FEATURES OF RECONSTRUCTION OF ROADS OF THE  SOLOVETSKY ARCHIPELAGO 
 

Zaytseva Evgeniya Mikhailovna 
 
Abstract: in the territory of the Solovetsky archipelago the most part of roads is in an unsuitable state for use. 
The article presents the quality of roads, identifies the main causes of destruction of the roadway and propos-
es basic methods for improving it 
Key words: the Solovetsky archipelago, highways, construction, destruction of roads, dirt roads. 

 
ʉʫʱʝʩʪʚʫʶʱʝʝ ʩʦʩʪʦʷʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʧʦʩʝʣʢʘ ʉʦʣʦʚʝʮʢʠʡ ʠ ʜʦʨʦʛ ʟʘ ʝʛʦ ʧʨʝʜʝʣʘʤʠ 

ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʘʟʚʠʪʠʶ ʠ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʩʚʷʟʳ-
ʚʘʶʱʝʡ ʚʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʦʥʳ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʛʝʥʝʨʘʣʴʥʳʤ ʧʣʘʥʦʤ. ɼʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 
ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʝʟʞʠʭ ʯʘʩʪʝʡ ʠ ʫʧʦʨʷʜʦʯʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʫʣʠʮ ʠ ʜʦʨʦʛ ʧʦʩʝʣʢʘ ʉʦʣʦ-
ʚʝʮʢʠʡ. ʆʙʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʩʝʪʠ ï 88,7 ʢʤ, ʠʩʪʦʨʠʯʝʩʢʠʝ ʜʦʨʦʛʠ (ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ) ï 
ʄʠʥʠʩʪʝʨʩʪʚʦ ʢʫʣʴʪʫʨʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï71,8 ʢʤ, ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʜʦʨʦʛʠ ï8,7 ʢʤ, ʜʦʨʦʛʠ ʥʘ 
ʟʝʤʣʷʭ ʣʝʩʥʦʛʦ ʬʦʥʜʘ ï 126,2 ʢʤ, ʟʘʙʨʦʰʝʥʥʳʝ ï 29,8 ʢʤ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʦʨʦʛ, ʧʦʜʣʝʞʘʱʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʧʨʦʛʨʘʤʤʝ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ, ʫʪʚʝʨʞʜʸʥʥʦʡ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʧʝʨʠʦʜ 2014 ï 
2019 ʛʦʜʳ, ʩʦʩʪʘʚʣʷʝʪ 16,9 ʢʤ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʛʨʫʟʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʦʪʚʦʜʘ ʝʛʦ ʟʘ ʧʨʝʜʝʣʳ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦ-
ʨʠʠ ʧʦʩʝʣʢʘ ʉʦʣʦʚʝʮʢʠʡ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʙʲʝʟʜʥʦʡ ʜʦʨʦʛʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʘ-
ʚʠʪ 8,2 ʢʤ. 

ʅʘ ʉʦʣʦʚʝʮʢʦʤ ʘʨʭʠʧʝʣʘʛʝ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ: ʧʨʠʨʦʜʥʳʡ ʢʘʤʝʥʴ ʠ ʞʝ-
ʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ ï 2,5 ʢʤ, ʙʝʟ ʧʦʢʨʳʪʠʷ (ʛʨʫʥʪʦʚʳʝ ʜʦʨʦʛʠ) ï  86,2 ʢʤ (ʨʠʩ. 1). 

ʅʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʜʦʨʦʛʠ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ 
ʚʦʜʦʦʪʚʦʜʦʚ ʠ ʩʣʦʞʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ (ʧʨʠʩʫʪʩʪʚʠʝ ʚʘʣʫʥʦʚ ʚ ʛʨʫʥʪʘʭ, ʪʘʢ ʢʘʢ ʧʨʠ ʟʘ-
ʤʝʨʟʘʥʠʠ ʚʦʜʳ ʦʥʘ ʜʘʚʠʪ ʥʘ ʢʘʤʥʠ, ʪʝʤ ʩʘʤʳʤ ʦʥʠ ʧʦʷʚʣʷʶʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ). ʅʦ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ 
ʚʦʜʦʦʪʚʦʜʘ ʩʦʩʪʦʷʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʠʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʚʦʜʘ ʥʝ ʙʫʜʝʪ ʚʧʠʪʳʚʘʪʴʩʷ ʚ ʜʦʨʦʞʥʦʝ ʧʦ-
ʣʦʪʥʦ, ʘ ʙʫʜʝʪ ʫʭʦʜʠʪʴ ʥʘ ʦʙʦʯʠʥʫ.  
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ʉʡʪ. 1. ʊʧʧʫʦʧʱʞʦʡʸ ʝʧʩʧʟʦʴʮ ʨʧʣʩʴʫʡʢ 

 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ   ʪʨʘʥʩʧʦʨʪʦʤ ʥʘ ʜʦʨʦʛʘʭ 

ʘʨʭʠʧʝʣʘʛʘ. ʆʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʠ ʢʦʣʠʯʝʩʪʚʦ ʦʩʝʡ ʫ ʛʨʫʟʦʚʳʭ ʤʘʰʠʥ, ʪʘʢ ʢʘʢ ʯʝʤ ʙʦʣʴʰʝ ʦʩʝʡ ʪʝʤ, 
ʨʘʟʨʫʰʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʙʫʜʝʪ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʝʡ. 

ɺ ʌʝʜʝʨʘʣʴʥʦʤ ʜʦʨʦʞʥʦʤ ʘʛʝʥʪʩʪʚʝ ʧʨʠʥʷʪʳ ʧʷʪʴ ʢʘʪʝʛʦʨʠʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʥʘ ʉʦʣʦʚʝʮ-
ʢʦʤ  ʘʨʭʠʧʝʣʘʛʝ ʜʦʨʦʛʠ ʩʣʦʞʥʦ ʦʪʥʝʩʪʠ ʜʘʞʝ ʢ ʧʷʪʦʡ ʢʘʪʝʛʦʨʠʠ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʪʦʣʴʢʦ ʜʣʷ 
ʛʫʞʝʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. ɽʣʠ ʙʳ ʜʦʨʦʛʠ ʚʳʧʦʣʥʷʣʠʩʴ 4 ʠʣʠ 5 ʢʘʪʝʛʦʨʠʠ, ʠʭ ʚʳʜʝʨʞʠʚʘʶʱʘʷ ʥʘʛʨʫʟʢʘ ʙʳʣʘ 
ʙʦʣʴʰʝ (ʨʠʩ. 2). 

 

 
ʉʡʪ. 2. ʊʧʪʫʧʸʦʡʞ ʝʧʩʧʜ ʦʙ ʊʧʤʧʛʞʯʣʧʥ ʙʩʮʡʨʞʤʙʜʞ ʛ ʙʛʜʬʪʫʞ 2017 ʜʧʝʙ 

 
ʅʝʦʙʭʦʜʠʤʳʝ ʤʝʨʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʨʦʛ ʚ ʭʦʨʦʰʝʤ ʢʘʯʝʩʪʚʝ ʠ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ. ʂ ʪʘʢʠʤ ʤʝʨʘʤ ʦʪʥʦʩʷʪʩʷ: 

¶ ʚʦʩʩʦʟʜʘʥʠʝ ʜʦʨʦʛ, ʪʦ ʝʩʪʴ ʚʦʟʚʨʘʱʝʥʠʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʦʯʝʨʪʘʥʠʷ ʛʨʘʥʠʮ ʜʦʨʦʞʥʦʛʦ ʧʦ-
ʣʦʪʥʘ (ʨʠʩ. 3); 

 

 
ʉʡʪ. 3. ʁʪʮʧʝʦʧʞ ʧʰʞʩʫʙʦʡʞ ʝʧʩʧʜ 

 

¶ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʦʨʦʛ ʠʟ ʤʝʩʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ ʤʦʨʝʥʳʝ ʦʪʣʦʞʝʥʠʷ, ʪʘʢ ʢʘʢ ʜʦʩʪʘʚ-
ʢʘ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʘʨʭʠʧʝʣʘʛ ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʘ ʠ ʥʝʵʢʦʥʦʤʠʯʥʘ; 

¶ ʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ï ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ ʜʦʨʦʛʠ ʙʫʜʫʪ ʣʫʯʰʝ ʚʳʜʝʨʞʠʚʘʪʴ ʥʘʛʨʫʟʢʠ, ʥʦ 
ʜʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʭʦʨʦʰʠʡ ʚʦʜʦʦʪʚʦʜ (ʨʠʩ. 4); 
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ʉʡʪ. 4. ʈʩʡʥʞʩ ʛʧʝʧʧʫʛʧʝʙ 

 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʦʩʝʪʦʢ ï ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʝ ʥʠʞʝ 20 ʩʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʨʠ 
ʥʝʚʳʧʦʣʥʝʥʠʠ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʦʥʠ ʥʝ ʙʫʜʫʪ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʥʳ; 

¶ ʚʦʩʩʦʟʜʘʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ [1. ʩ. 18]. 
ʂʘʢ ʪʦʣʴʢʦ ʜʦʨʦʛʠ ʩʪʘʥʫʪ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʜʦʨʦʞʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ, ʧʦʷʚʠʪʩʷ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ: ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʚʳʚʦʟʘ 
ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʠʟʦʡʜʝʪ ʧʦʚʳʰʝʥʠʝ ʧʣʦʜʦʨʦʜʠʷ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʟʘ 
ʩʯʝʪ ʤʝʣʠʦʨʘʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʛʣʘʚʥʳʤ ʧʣʶʩʦʤ ʩʪʘʥʝʪ ʢʦʤʬʦʨʪʥʦʝ ʠ ʙʝʟʦʧʘʩʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʧʦ 
ʜʦʨʦʛʘʤ, ʢʘʢ ʜʣʷ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ, ʪʘʢ ʠ ʜʣʷ ʪʫʨʠʩʪʦʚ. 

 ʆʧ ʝʤʸ ʪʧʠʝʙʦʡʸ ʫʙʣʡʮ ʝʧʩʧʜ ʦʞʧʚʮʧʝʡʥʴ ʩʙʠʦʴʞ ʛʡʝʴ ʩʞʪʬʩʪʧʛ. ʇʝʦʡʥ ʡʠ ʫʙʣʡʮ ʩʞʪʬʩ-
ʪʧʛ ʸʛʤʸʞʫʪʸ ʪʦʪʨʫʜʥʠʯʝʩʪʚʦ.  ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʜʦʣʞʥʦ ʙʳʪʴ ʢʘʢ ʩʦ ʩʪʦʨʦʥʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʝʣʝʥʠʷ, 
ʪʘʢ ʠ ʩʦ ʩʪʦʨʦʥʳ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ. ɼʦʨʦʛʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʬʠʮʠʘʣʴʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʠ ʚʥʝʩʝʥʳ ʚ 
ɽʜʠʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʝʝʩʪʨ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʥʘ ʨʝʤʦʥʪ ʠ 
ʥʘ ʝʞʝʜʥʝʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʨʦʛ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʥʝʦʙʭʦʜʠʤʘ ʩʦʚʨʝʤʝʥʥʘʷ 
ʪʝʭʥʠʢʘ, ʥʦ ʥʝʙʦʣʴʰʘʷ, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʧʨʦʩʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʢ ʧʨʠʤʝʨʫ ʩʦʚʨʝʤʝʥʥʳʝ ʙʦʙʢʘʪʳ. ʅʘʠʙʦ-
ʣʝʝ ʥʝʦʙʭʦʜʠʤʳʤ ʨʝʩʫʨʩʦʤ ʷʚʣʷʶʪʩʷ ʤʘʪʝʨʠʘʣʳ: ʛʝʦʩʝʪʢʠ, ʱʝʙʝʥʴ, ʤʝʩʪʥʳʝ ʤʘʪʝʨʠʘʣʳ.  

ʇʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʛ ʥʝʦʙʭʦʜʠʤ ʧʦʩʪʦʷʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝ-
ʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʜʝʬʝʢʪʘ, ʝʛʦ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʘ ʥʝ ʜʦʞʠʜʘʪʴʩʷ ʜʦ ʧʦʣʥʦʛʦ ʨʘʟ-
ʨʫʰʝʥʠʷ ʜʦʨʦʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʚʠʪʠʝ ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʉʦʣʦʚʝʮʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 
ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤ ʩʙʦʨ ʠʩʭʦʜʥʦ-ʨʘʟʨʝʰʠʪʝʣʴʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘ-
ʮʠʠ, ʵʢʩʧʝʨʪʠʟʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʋʰʘʢʦʚʘ ɺ.ɺ., ʆʣʴʭʦʚʠʢʦʚʘ ɺ.ʄ., ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ï ʄʦʩʢʚʘ: ʂʅʆʈʋʉ, ï 
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