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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

12.01.2018 ʛ. 

XII  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 (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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ʉʪʫʜʝʥʪ ʠ ʤʘʛʠʩʪʨʘʥʪ 
ʌɻɹʆʋ ɺʆ çʅɻʋʕʋè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, 
ʚ ʯʘʩʪʥʦʩʪʠ ʠʛʨʦʚʳʭ ʧʨʠʣʦʞʝʥʠʡ. ʇʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʢʨʘʪʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦ-
ʩʪʘʪʢʠ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɼʘʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ 
ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ, ʧʣʘʪʬʦʨʤʘ, ʤʦʙʠʣʴʥʘʷ ʠʛʨʘ, ʤʦʙʠʣʴʥʘʷ ʦʧʝ-
ʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, Android, iOS, Windows Phone, ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 
 

ANALYSIS OF PLATFORMS FOR DEVELOPING MOBILE APPLICATIONS 
 

Baglay Rodion Evgenievich, 
Ulyanov Mikhail Dmitrievich 

 
Abstract: In this paper, the problem of the relevance of the development of mobile applications, in particular 
gaming applications, is considered. Examples are given of brief characteristics, advantages and disad-
vantages of mobile operating systems. Comparative characteristics of various platforms for the development of 
mobile applications are given. 
Key words: Mobile application, development, platform, mobile game, mobile operating system, Android, iOS, 
Windows Phone, mobile applications market. 

 
ʇʦ ʤʝʨʝ ʨʦʩʪʘ ʧʨʦʜʘʞ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʚʦ ʚʩʝʤ ʤʠʨʝ, ʨʘʩʪʝʪ ʠ ʩʧʨʦʩ ʥʘ ʨʘʟʣʠʯʥʳʝ ʧʨʠʣʦ-

ʞʝʥʠʷ ʜʣʷ ʥʠʭ. ʕʪʘ ʦʛʨʦʤʥʘʷ ʦʪʨʘʩʣʴ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʢʘʞʜʳʤ ʜʥʝʤ, ʠ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʢʘ ʥʝ ʩʦʙʠʨʘ-
ʝʪʩʷ. ɼʦʭʦʜ, ʩʦʟʜʘʚʘʝʤʳʡ ʠʥʜʫʩʪʨʠʝʡ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʜʦʩʪʠʛ ʟʘʦʙʣʘʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ [4, ʩ. 8]. 
ʇʦ ʜʘʥʥʳʤ App Annie, ʦʪʨʘʩʣʴ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʩʦʟʜʘʣʘ ʢʦʣʦʩʩʘʣʴʥʳʝ $41,1 ʤʣʨʜ ʚʘʣʦʚʦʛʦ 
ʛʦʜʦʚʦʛʦ ʜʦʭʦʜʘ, ʦʞʠʜʘʝʪʩʷ ʨʦʩʪ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʜʦ $50,9 ʤʣʨʜ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʥʦʟʘʤ ʧʨʦʛʥʦʟʘʤ 
Statista, ʚ 2020 ʛʦʜʫ ʚʘʣʦʚʦʡ ʛʦʜʦʚʦʡ ʜʦʭʦʜ ʧʨʝʚʳʩʠʪ $189 ʤʣʨʜ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʨʘʟʥʳʭ 
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʝʤʥʦʛʦ ʦʪʣʠʯʘʶʪʩʷ, ʦʙʱʠʡ ʚʳʚʦʜ ʪʘʢʦʚ: ʨʳʥʢʫ ʜʘʣʝʢʦ ʜʦ ʥʘʩʳʱʝʥʠʷ. ʇʨʦʛʥʦʟʳ App 
Annie ʧʦʜʪʚʝʨʜʠʣʠʩʴ ʚ ʦʪʯʝʪʘʭ Forrester ʦ ʪʦʤ, ʯʪʦ ʢ ʢʦʥʮʫ 2016 ʛʦʜʘ ʣʠʰʴ 46% ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʙʳʣʠ 
ʚʣʘʜʝʣʴʮʘʤʠ ʩʤʘʨʪʬʦʥʦʚ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʰʠʨʦʢʦ ʦʙʩʫʞʜʘʝʤʘʷ ʤʦʙʠʣʴʥʘʷ ʨʝʚʦʣʶʮʠʷ 
ʪʦʣʴʢʦ ʥʘʯʠʥʘʝʪʩʷ. ɼʨʫʛʘʷ ʩʪʘʪʠʩʪʠʢʘ Forrester ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʦʛʨʦʤʥʳʡ ʨʘʟʨʳʚ ʤʝʞʜʫ ʚʝʜʫʱʠʤʠ ʢʦʤ-
ʧʘʥʠʷʤʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʦʙʠʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩʪʘʣʠ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʭ ʙʠʟʥʝʩʘ, ʠ ʢʦʤ-
ʧʘʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʤʦʙʠʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʧʨʦʩʪʦ ʢʘʢ ʢ ʝʱʝ ʦʜʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʜʣʷ ʨʘʟ-
ʚʠʪʠʷ. ɺ ʥʘʯʘʣʝ 2016 ʛʦʜʘ ʪʦʣʴʢʦ 18% ʦʧʨʦʰʝʥʥʳʭ ʢʦʤʧʘʥʠʡ ʦʪʥʦʩʠʣʠʩʴ ʢ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ. ʕʪʦʪ ʧʦ-
ʢʘʟʘʪʝʣʴ, ʢʘʢ ʦʞʠʜʘʝʪʩʷ, ʧʨʝʦʜʦʣʝʝʪ 25% ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ. ʇʦʪʨʝʙʠʪʝʣʠ ʵʚʦʣʶʮʠʦʥʠʨʫʶʪ ʝʱʝ 
ʙʳʩʪʨʝʝ, ʯʝʤ ʙʠʟʥʝʩ. ʉʝʛʦʜʥʷ ʤʦʙʠʣʴʥʳʡ ʠʥʪʝʨʥʝʪ ʜʣʷ ʤʥʦʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʘʣ ʥʘʩʫʱʥʦʡ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʴʶ. ɺ ʩʚʦʝʤ ʦʪʯʝʪʝ Liftoff ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʘʪʝʛʦʨʠʷ çʠʛʨʳè ʩʨʝʜʠ ʚʩʝʭ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʩʤʘʨʪ-
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ʬʦʥʦʚ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ, ʛʝʥʝʨʠʨʫʷ $34,8 ʤʣʨʜ ʧʦ ʚʩʝʤʫ ʤʠʨʫ. ʕʪʦ 85% ʦʪ ʦʙʱʝʡ ʚʳʨʫʯʢʠ ʥʘ ʨʳʥʢʝ 
ʧʨʠʣʦʞʝʥʠʡ. ʇʨʠ ʵʪʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʝʞʝʥʝʜʝʣʴʥʦ ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʨʠʣʦʞʝʥʠʡ 
(2750 ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ App Store), ʜʦʭʦʜ ʦʪ ʥʠʭ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ. ʅʘʣʠʯʠʝ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʆʉ) 
- ʛʣʘʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ, ʦʪʣʠʯʘʶʱʘʷ ʩʤʘʨʪʬʦʥ ʦʪ ʦʙʳʯʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʪʝʣʝʬʦʥʘ. ʇʨʠ ʚʳʙʦʨʝ ʢʦʥ-
ʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʩʤʘʨʪʬʦʥʘ ʠʣʠ ʢʦʤʤʫʥʠʢʘʪʦʨʘ ʆʉ ʯʘʩʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʧʣʘʪʬʦʨʤʳ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ: Symbian 
OS - ʟʘʥʠʤʘʣʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʨʳʥʢʘ ʆʉ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʜʦ ʢʦʥʮʘ 2010ʛ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ ʥʘʯʘʣʦ 
2010 ʛʦʜʘ ʥʘ ʙʘʟʝ ʵʪʦʡ ʆʉ ʦʩʪʘʣʘʩʴ ʚʩʝʛʦ 1 ʧʣʘʪʬʦʨʤʘ: Series 60, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝ-
ʩʪʚʝʥʥʦ ʚ ʫʩʪʨʦʡʩʪʚʘʭ Nokia, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʭ ʤʦʜʝʣʷʭ Samsung; BlackBerry OS (RIM) - ʫʩʪʨʦʡʩʪʚʘ 
ʥʘ ʵʪʦʡ ʩʠʩʪʝʤʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʉʐɸ, ʪʘʢ ʢʘʢ ʩʧʝʮʩʣʫʞʙʳ ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥ ʥʝ ʟʘ-
ʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʩʤʘʨʪʬʦʥʦʚ ʚ ʩʚʦʝʡ ʩʪʨʘʥʝ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʚʭʦʜʷʱʠʝ ʠ ʠʩʭʦ-
ʜʷʱʠʝ ʜʘʥʥʳʝ ʰʠʬʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʰʠʬʨʦʚʘʥʠʷ AES; Windows Mobile ʡ Windows CE - 
ʢʦʤʧʘʢʪʥʘʷ ʆʉ ʢʦʤʧʘʥʠʠ Microsoft, ʚʳʧʫʩʢʘʝʪʩʷ ʩ 1996 ʛʦʜʘ ʠ ʟʘʥʠʤʘʣʘ ʢʨʫʧʥʳʡ ʩʝʛʤʝʥʪ ʨʳʥʢʘ ʆʉ ʜʣʷ 
ʩʤʘʨʪʬʦʥʦʚ ʜʦ 2010 ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʝʞʠʚʘʝʪ ʧʦʩʪʝʧʝʥʥʳʡ ʦʪʢʘʟ ʦʪ ʧʦʜʜʝʨʞʢʠ ʠ ʨʘʟʨʘʙʦʪʢʠ; 
Palm OS - ʥʝʢʦʛʜʘ ʧʦʧʫʣʷʨʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʧʧʘʨʘʪʳ ʥʘ ʙʘʟʝ Palm OS ʤʘʣʦʨʘʩʧʨʦ-
ʩʪʨʘʥʝʥʳ; Linux - ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʝ ʧʦʣʫʯʠʣʠ, ʦʜʥʘʢʦ ʪʨʘʜʠʮʠʦʥʥʦ ʩʯʠʪʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚ-
ʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ. ʉʤʘʨʪʬʦʥʳ ʥʘ ʙʘʟʝ Linux ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ɸʟʠʠ; Bada - ʥʦʚʝʡʰʘʷ 
ʤʦʙʠʣʴʥʘʷ ʧʣʘʪʬʦʨʤʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʘʥʠʝʡ Samsung. ʇʝʨʚʳʤ ʪʝʣʝʬʦʥʦʤ ʥʘ ʥʦʚʦʡ ʧʣʘʪʬʦʨʤʝ 
ʩʪʘʣ S8500 Wave; Android - ʧʦʨʪʘʪʠʚʥʘʷ (ʩʝʪʝʚʘʷ) ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʢʦʤʤʫʥʠʢʘʪʦʨʦʚ, ʧʣʘʥ-
ʰʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʵʣʝʢʪʨʦʥʥʳʭ ʢʥʠʛ, ʮʠʬʨʦʚʳʭ ʧʨʦʠʛʨʳʚʘʪʝʣʝʡ, ʥʘʨʫʯʥʳʭ ʯʘʩʦʚ ʠ ʥʝʪʙʫʢʦʚ ʦʩʥʦ-
ʚʘʥʥʘʷ ʥʘ ʷʜʨʝ Linux. ʀʟʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʢʦʤʧʘʥʠʝʡ Android Inc., ʢʦʪʦʨʫʶ ʟʘʪʝʤ ʢʫʧʠʣʘ 
Google. ɺʧʦʩʣʝʜʩʪʚʠʠ Google ʠʥʠʮʠʠʨʦʚʘʣʘ ʩʦʟʜʘʥʠʝ ʘʣʴʷʥʩʘ Open Handset Alliance (OHA), ʢʦʪʦʨʳʡ 
ʩʝʡʯʘʩ ʟʘʥʠʤʘʝʪʩʷ ʧʦʜʜʝʨʞʢʦʡ ʠ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʚʠʪʠʝʤ ʧʣʘʪʬʦʨʤʳ. Android ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 
Java-ʧʨʠʣʦʞʝʥʠʷ, ʫʧʨʘʚʣʷʶʱʠʝ ʫʩʪʨʦʡʩʪʚʦʤ ʯʝʨʝʟ ʨʘʟʨʘʙʦʪʘʥʥʳʝ Google ʙʠʙʣʠʦʪʝʢʠ. Android Native 
Development Kit ʧʦʟʚʦʣʷʝʪ ʧʦʨʪʠʨʦʚʘʪʴ (ʥʦ ʥʝ ʦʪʣʘʞʠʚʘʪʴ) ʙʠʙʣʠʦʪʝʢʠ ʠ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʣʦʞʝʥʠʡ, 
ʥʘʧʠʩʘʥʥʳʝ ʥʘ ʉʠ ʠ ʜʨʫʛʠʭ ʷʟʳʢʘʭ; iOS - ʤʦʙʠʣʴʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠ ʚʳʧʫʩ-
ʢʘʝʤʘʷ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʝʡ Apple. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ Android ʨʘʟʚʠʚʘʝʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ: 
ʢʘʞʜʳʡ ʛʦʜ ʯʠʩʣʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʦʡ ʆʉ ʥʝʫʢʣʦʥʥʦ ʨʘʩʪʝʪ. ʉʦʛʣʘʩʥʦ ʧʦʩʣʝʜʥʝʤʫ ʦʪʯʝʪʫ ʢʦʤʧʘʥʠʠ 
Canalys, ʚʝʜʫʱʝʤʫ ʘʥʘʣʠʪʠʢʫ ʭʘʡ-ʪʝʢ ʠʥʜʫʩʪʨʠʠ, ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Android ʟʘʥʠʤʘʝʪ 69,2% ʤʠʨʦ-
ʚʦʛʦ ʨʳʥʢʘ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ. ɹʝʟʫʩʣʦʚʥʦ, ʵʪʦʪ ʬʘʢʪ ʧʨʠʚʣʝʢʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʢ ʩʦ-
ʟʜʘʥʠʶ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʠʤʝʥʥʦ ʜʣʷ Android. ʇʦʞʘʣʫʡ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʪʦ ʩʘʤʘʷ ʧʦʧʫ-
ʣʷʨʥʘʷ ʠ ʠʥʪʝʨʝʩʥʘʷ ʩʠʩʪʝʤʘ. ʈʘʟʨʘʙʦʪʯʠʢʘʤ ʜʘʥʳ ʫʥʠʢʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʋʩʪʘʥʦʚʠʚ ʥʘʙʦʨ ʙʝʩ-
ʧʣʘʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʧʦʜ ʜʘʥʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʨʦʜʘʚʘʪʴ ʠʭ 
ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ. 

ʉʨʝʜʠ ʪʘʢʦʛʦ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʙʠʣʴʥʳʭ ʆʉ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʳʜʝʣʷʶʪ ʪʨʠ ʦʩʥʦʚ-
ʥʳʝ ʵʪʦ Android, iOS, ʠ Windows Phone. ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʟʨʘʙʦʪʢʠ ʥʘ 
ʵʪʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. 

Android - ʪʁʘ ʧʣʘʪʬʦʨʤʘ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʇʦʧʫʣʷʨʥʦʩʪʴ ʧʨʝʜʧʦʣʘʛʘʝʪ ʰʠʨʦʢʦʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʝʩʦʤʥʝʥʥʦ, Android ʠʤʝʝʪ ʩʘʤʫʶ ʙʦʣʴʰʫʶ ʘʫʜʠʪʦʨʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʟʥʘʯʠʪ ʠ 
ʰʘʥʩ ʪʦʛʦ, ʯʪʦ ʚʘʰʝ ʧʨʠʣʦʞʝʥʠʝ ʦʢʘʞʝʪʩʷ, ʟʘʤʝʯʝʥʦ ʠ ʢʫʧʣʝʥʦ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʣʶʜʝʡ [1, ʩ. 9]. 

ɺ ʢʦʤʧʘʥʠʠ Google ʚʳʜʝʣʷʶʪ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ, ʦʪʣʠʯʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʙʘʟʝ 
ʧʣʘʪʬʦʨʤʳ Android ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ: 

ʇʫʣʩʴʫʧʪʫʵ - Android ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢ ʦʩʥʦʚʥʳʤ ʬʫʥʢʮʠʷʤ ʤʦʙʠʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʩ 
ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʚʳʟʦʚʦʚ API. 

ʉʙʠʩʬʱʞʦʡʞ ʜʩʙʦʡʯ - ʤʦʞʥʦ ʦʙʲʝʜʠʥʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʠʥʪʝʨʥʝʪʘ ʩ ʜʘʥʥʳʤʠ ʪʝʣʝʬʦʥʘ, 
ʥʘʧʨʠʤʝʨ, ʢʦʥʪʘʢʪʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠʣʠ ʜʘʥʥʳʤʠ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʥʦʚʳʝ 
ʚʦʟʤʦʞʥʦʩʪʠ. 

ʉʙʛʦʧʨʩʙʛʡʞ ʨʩʡʤʧʟʞʦʡʢ - ʜʣʷ Android ʥʝʪ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ ʪʝʣʝʬʦ-
ʥʘ ʠ ʩʪʦʨʦʥʥʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ - ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʜʘʞʝ ʧʨʦʛʨʘʤʤʫ ʜʣʷ ʥʘʙʦʨʘ ʥʦʤʝʨʘ ʠʣʠ 
ʟʘʩʪʘʚʢʫ ʵʢʨʘʥʘ. 
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ɹʳʩʪʨʘʷ ʠ ʣʝʛʢʘʷ ʨʘʟʨʘʙʦʪʢʘ - ʚ SDK ʝʩʪʴ ʚʩʝ, ʯʪʦ ʥʫʞʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʟʘʧʫʩʢʘ ʧʨʠʣʦʞʝʥʠʡ 
Android, ʚʢʣʶʯʘʷ ʠʤʠʪʘʪʦʨ ʥʘʩʪʦʷʱʝʛʦ ʧʨʠʙʦʨʘ ʠ ʨʘʩʰʠʨʝʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʪʣʘʜʢʠ. 

ɻʠʙʢʦʩʪʴ Android ʠʤʝʝʪ ʩʚʦʶ ʮʝʥʫ: ʢʦʤʧʘʥʠʠ, ʧʨʝʜʧʦʯʠʪʘʶʱʠʝ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 
ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ, ʚʳʥʫʞʜʝʥʳ ʧʦʩʪʦʷʥʥʦ ʛʥʘʪʴʩʷ ʟʘ ʨʝʣʠʟʘʤʠ ʥʦʚʳʭ ʚʝʨʩʠʡ ʆʉ. ʋʩʪʨʦʡ-
ʩʪʚʘ, ʚʳʧʫʱʝʥʥʳʝ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ ʥʘʟʘʜ, ʩʪʘʥʦʚʷʪʩʷ ʫʩʪʘʨʝʚʰʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʧʝʨʘʪʦʨʳ ʠ 
ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʭʦʪʷʪ ʩʦʟʜʘʚʘʪʴ ʦʙʥʦʚʣʝʥʠʷ ʇʆ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ ʧʨʠʤʝʥʷʪʴ ʥʦʚʳʝ ʚʦʟ-
ʤʦʞʥʦʩʪʠ Android. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʤʥʦʛʠʝ ʵʢʩʧʝʨʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʧʣʘʪʬʦʨʤʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ Java, ʧʦ-
ʵʪʦʤʫ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ Linux ʥʘ Android ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝ ʚ ʧʦʣʥʦʡ 
ʤʝʨʝ. ʊʘʢʞʝ ʚ ʧʣʘʪʬʦʨʤʝ ʥʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʠ ʦʜʠʥ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ (toolkit) ʠ 
ʙʠʙʣʠʦʪʝʢ (ʥʘʧʨʠʤʝʨ, Ot ʠʣʠ GTK), ʯʪʦ ʜʝʣʘʝʪ ʤʘʣʦʚʝʨʦʷʪʥʳʤ ʧʦʷʚʣʝʥʠʝ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʨʠʣʦʞʝ-
ʥʠʡ, ʧʦʨʪʠʨʦʚʘʥʥʳʭ ʩ ʧʦʣʥʦʮʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ Linux ʜʣʷ ʜʦʤʘʰʥʝʛʦ ʢʦʤʧʴʶʪʝʨʘ ʥʘ ʜʘʥʥʫʶ ʧʣʘʪʬʦʨʤʫ 
ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʧʦ ʫʤʦʣʯʘʥʠʶ X-ʩʝʨʚʝʨʘ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ. ʂʨʦʤʝ ʪʦʛʦ, 
ʧʦʷʚʠʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ Google ʙʫʜʝʪ ʧʦ ʩʚʦʝʤʫ ʫʩʤʦʪʨʝʥʠʶ ʫʜʘʣʷʪʴ ʧʨʠʣʦʞʝʥʠʷ ʥʘ ʪʝʣʝ-
ʬʦʥʘʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʝʩʣʠ ʥʘʨʫʰʘʶʪʩʷ ʫʩʣʦʚʠʷ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʊʦ, ʯʪʦ Android ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚ, ʥʝʩʸʪ ʩ ʩʦʙʦʡ ʠ ʜʨʫʛʠʝ ʧʨʦʙʣʝʤʳ. 
ʊʝʣʝʬʦʥʳ ʥʘ Android ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʩʚʦʠʤʠ ʘʧʧʘʨʘʪʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɸ ʟʥʘʯʠʪ, ʧʨʠʜʝʪʩʷ 
ʞʝʨʪʚʦʚʘʪʴ ʣʠʙʦ ʘʫʜʠʪʦʨʠʝʡ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʙʦʣʝʝ ʩʣʘʙʳʝ ʤʦʜʝʣʠ, ʣʠʙʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʧʨʠ-
ʣʦʞʝʥʠʷ. 

ʇʦʤʠʤʦ ʚʩʝʛʦ ʧʨʦʯʝʛʦ, ʙʝʟʦʧʘʩʥʦʩʪʴ Android ʦʩʪʘʚʣʷʝʪ ʞʝʣʘʪʴ ʣʫʯʰʝʛʦ. 77% ʚʠʨʫʩʥʳʭ ʘʪʘʢ ʧʨʠ-
ʭʦʜʠʪʩʷ ʠʤʝʥʥʦ ʥʘ ʵʪʫ ʧʣʘʪʬʦʨʤʫ. 

iOS. ʅʝʩʤʦʪʨʷ ʥʘ ʧʦʧʫʣʷʨʥʦʩʪʴ Android ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʫ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ 
ʥʘʭʦʜʠʪʩʷ ʠʤʝʥʥʦ iOS [2, ʩ. 7]. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ iPhone, iPad ʠ ʥʦʩʠʤʳʭ ʫʩʪʨʦʡʩʪʚ ʬʠʨʤʳ Apple. ʇʦ 
ʩʨʘʚʥʝʥʠʶ ʩ Android, ʩʯʠʪʘʝʪʩʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʤʦʙʠʣʴʥʦʡ ʧʣʘʪʬʦʨʤʦʡ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʞʠʟʥʴ ʨʘʟ-
ʨʘʙʦʪʯʠʢʦʚ. 

ɺʣʘʜʝʣʴʮʳ ʜʝʚʘʡʩʦʚ ʦʪ Apple ʛʦʪʦʚʳ ʧʣʘʪʠʪʴ ʟʘ ʫʩʪʘʥʦʚʢʫ ʧʨʠʣʦʞʝʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʜʝʣʷʶʪ 
ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʢʘʯʝʩʪʚʫ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʘʥʥʳʭ, ʜʠʟʘʡʥʫ ʠ ʪ.ʜ. ʅʠʢʪʦ ʥʝ ʭʦʯʝʪ ʧʣʘʪʠʪʴ ʟʘ ʧʨʦʜʫʢʪ, ʫ 
ʢʦʪʦʨʦʛʦ ʝʩʪʴ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʘʥʘʣʦʛʠ, ʘ ʢʦʥʢʫʨʝʥʮʠʷ ʩʨʝʜʠ iOS-ʧʨʠʣʦʞʝʥʠʡ ʦʯʝʥʴ ʚʳʩʦʢʘ. 

ʗʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ObjectiveC. ʇʫʩʪʴ ʵʪʦʪ ʷʟʳʢ ʠ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʢʨʦʩʩʧʣʘʪʬʦʨ-
ʤʝʥʥʦʩʪʴʶ, ʥʦ ʵʪʦ ʷʟʳʢ, ʨʘʟʨʘʙʦʪʘʥ Apple, ʯʪʦ ʚʥʫʰʘʝʪ ʙʦʣʴʰʦʝ ʜʦʚʝʨʠʝ. ʂ ʪʦʤʫ ʞʝ, ʵʪʦʪ ʷʟʳʢ ʩʦʟʜʘʥ 
ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ iOS. 

ɺ ʦʪʣʠʯʠʠ ʦʪ Android, iOS ʩʣʘʚʠʪʩʷ ʩʚʦʝʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ. ʅʘ ʵʪʫ ʧʣʘʪʬʦʨʤʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʦ-
ʠʟʚʦʜʠʪʩʷ ʥʠʢʘʢʠʭ ʘʪʘʢ. 

ʉʦʟʜʘʥʠʝ ʘʢʢʘʫʥʪʘ ʚ App Store ʦʙʦʡʜʝʪʩʷ ʜʦʨʦʞʝ ð ʛʦʜʦʚʦʡ ʩʙʦʨ ʩʦʩʪʘʚʣʷʝʪ 99 ʜʦʣʣʘʨʦʚ. ʇʨʠ 
ʵʪʦʤ ʠ ʩʢʦʨʦʩʪʴ ʧʫʙʣʠʢʘʮʠʠ ʙʫʜʝʪ ʜʦʣʴʰʝ ð ʜʦ 5-ʪʠ ʜʥʝʡ. ʆʜʥʘʢʦ ʠ ʵʪʦ ʥʝ ʪʘʢʠʝ ʙʦʣʴʰʠʝ ʜʝʥʴʛʠ ʠ ʥʝ 
ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʩʨʦʢ, ʝʩʣʠ ʚʘʰʝ ʧʨʠʣʦʞʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʢʨʫʪʦʝ ʠ ʧʨʠʥʝʩʝʪ ʚʘʤ ʜʦʩʪʦʡʥʫʶ ʧʨʠʙʳʣʴ. 

ʅʝʣʴʟʷ ʩʙʨʘʩʳʚʘʪʴ ʩʦ ʩʯʝʪʦʚ Windows phone. ʆʥ ʭʦʪʴ ʠ ʥʝ ʪʷʛʘʝʪʩʷ ʩ ʜʚʫʤʷ ʣʠʜʝʨʩʢʠʤʠ ʩʠʩʪʝ-
ʤʘʤʠ, ʥʦ ʩʪʘʙʠʣʴʥʦ ʦʩʪʘʝʪʩʷ ʥʘ ʨʳʥʢʝ. 

Windows Phone - ʵʪʦ ʫʥʠʢʘʣʴʥʘʷ ʚ ʩʚʦʝʤ ʨʦʜʝ ʤʦʙʠʣʴʥʘʷ ʦʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʨʘʟʨʘʙʦʪʘʥ-
ʥʘʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʢʦʤʧʘʥʠʠ Microsoft. ɺʧʝʨʚʳʝ ʧʦʦʙʱʘʪʴʩʷ ʩ çʧʣʠʪʦʯʥʦʡè ʦʧʝʨʘ-
ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ ʩʤʦʛʣʠ ʚʣʘʜʝʣʴʮʳ ʩʤʘʨʪʬʦʥʦʚ Nokia. ʀʤʝʥʥʦ ʵʪʠ ʫʩʪʨʦʡʩʪʚʘ ʧʝʨʚʳʤʠ ʩʪʘʣʠ ʨʘʙʦ-
ʪʘʪʴ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Windows Phone. 

ɼʣʷ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘ ʜʘʥʥʫʶ ʧʣʘʪʬʦʨʤʫ ʩʫʱʝʩʪʚʫʝʪ ʛʨʘʥʪ ʚ AppCampus. ʕʪʘ ʧʨʦʛʨʘʤʤʘ ʨʘʩ-
ʩʯʠʪʘʥʘ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʦʚʳʝ ʧʨʠʣʦʞʝʥʠʷ: ʝʩʣʠ ʚʘʰ ʧʨʦʜʫʢʪ ʫʩʧʝʰʝʥ ʥʘ ʜʨʫʛʠʭ ʧʣʘʪʬʦʨʤʘʭ, 
AppCampus ʧʦʟʚʦʣʠʪ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʝʛʦ ʠ ʘʜʘʧʪʠʨʦʚʘʪʴ ʧʦʜ Windows Phone. 

ʊʘʢ ʞʝ ʜʣʷ ʥʘʯʠʥʘʶʱʠʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʛʣʘʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚʳʭʦʜʘ 
ʥʘ Windows Phone ð ʵʪʦ ʧʦʩʪʦʷʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʧʦʤʦʱʴ ʵʢʩʧʝʨʪʦʚ ʠ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʜʚʠʞʝʥʠʝ. ʊʦ 
ʝʩʪʴ, ʝʩʣʠ ʚʳ ʩʦʟʜʘʣʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʧʨʦʜʫʢʪ ʠ ʧʦʣʫʯʠʣʠ ʛʨʘʥʪ ʦʪ AppCampus, ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʚʳ ʤʦʞʝʪʝ 
ʧʦʣʫʯʠʪʴ ʧʦʜʜʝʨʞʢʫ ʦʪ Microsoft Ventures. 

ɼʨʫʛʦʡ ʧʣʶʩ ð ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ. ʆʥʘ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʘʥʘʣʦʛʠʯʥʦʡ ʚ Android. ʂʨʦʤʝ ʪʦʛʦ, 
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ʧʨʦʛʨʘʤʤʠʩʪʳ ʦʪʤʝʯʘʶʪ ʠ ʦʙʱʫʶ ʩʭʦʞʝʩʪʴ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ. ʅʘ ʢʦʥʬʝʨʝʥʮʠʠ ʚʠʮʝ-ʧʨʝʟʠʜʝʥʪ 
Microsoft ɼʵʚʠʜ ʊʨʝʜʫʵʣʣ ʩʦʦʙʱʠʣ ʜʨʫʛʫʶ ʭʦʨʦʰʫʶ ʥʦʚʦʩʪʴ ð ʥʦʚʳʡ ʢʦʤʧʣʝʢʪ ʨʘʟʨʘʙʦʪʯʠʢʘ ʧʦʟʚʦʣʠʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʘʞʜʳ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʢʦʜ ʜʣʷ ʧʨʦʛʨʘʤʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʢʘʢ ʜʣʷ ʇʂ, ʪʘʢ ʠ ʜʣʷ 
ʩʤʘʨʪʬʦʥʦʚ. ʕʪʦ ʨʘʩʰʠʨʷʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʨʳʥʦʢ ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʩʦʭʨʘʥʝʥʠʠ ʩʪʦʠʤʦʩʪʠ ʩʦʟʜʘʥʠʷ 
ʧʨʦʜʫʢʪʘ. 

ʇʦʩʣʝ ʩʪʦʣʴ ʧʦʟʠʪʠʚʥʳʭ ʩʣʦʚ ʭʦʪʝʣʦʩʴ ʙʳ ʪʘʢ ʞʝ ʨʘʩʩʢʘʟʘʪʴ ʦ ʥʝʜʦʩʪʘʪʢʘʭ ʵʪʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ 
ʩʠʩʪʝʤʳ. 

Windows Phone  [3, ʩ. 5] ʟʘʥʠʤʘʝʪ ʩʘʤʫʶ ʥʠʟʢʫʶ ʧʦʣʢʫ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʨʳʥʢʝ ʚʩʝʛʦ 2,7%. ʊʘʢ ʞʝ 
ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ ʚ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʠ ð ʪʝʟʠʩ çʥʘ Windows Phone ʧʦʨʪʠʨʦʚʘʥʦ 90% ʚʩʝʭ ʧʦʧʫ-
ʣʷʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ iOS/Androidè. ʕʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʝ ʧʣʦʭʦ, ʥʦ ʝʩʣʠ ʞʝ ʩʧʨʦʩʠʪʴ, ʢʘʢʠʝ ʫʥʠʢʘʣʴʥʳʝ 
ʧʨʠʣʦʞʝʥʠʷ ʜʦʩʪʫʧʥʳ ʠʤʝʥʥʦ ʥʘ Windows Phone, ʥʦ ʥʝ ʜʦʩʪʫʧʥʳʝ ʥʘ iOS/Android, ʦʪʚʝʪʳ ʙʫʜʫʪ ʥʝ 
ʦʯʝʥʴ ʫʙʝʜʠʪʝʣʴʥʳʤʠ. ʇʦʙʦʯʥʳʡ ʵʬʬʝʢʪ ʵʪʦʛʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʤʘʛʘʟʠʥʝ ʧʨʠʣʦʞʝʥʠʡ. ɽʩʣʠ ʦʪ-
ʢʨʳʪʴ ʪʦʧ ʧʣʘʪʥʳʭ ʠʣʠ ʙʝʩʧʣʘʪʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʦ ʥʘ ʧʝʨʚʳʭ ʜʝʩʷʪʠ ʧʦʟʠʮʠʷʭ ʤʳ ʫʚʠʜʠʤ ʧʨʠʣʦʞʝʥʠʷ 
ʦʪ Microsoft, Nokia, ʤʠʨʦʚʳʭ ʠ ʣʦʢʘʣʴʥʳʭ ʙʨʝʥʜʦʚ (Facebook, ɺʢʦʥʪʘʢʪʝ, ʗʥʜʝʢʩ) ʠ ʣʠʰʴ ʧʦʪʦʤ ï ʧʨʠ-
ʣʦʞʝʥʠʷ ʦʪ ʠʥʜʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʨʳʥʦʢ ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʪʘʢ ʞʝ ʙʳʣʦ ʨʘʩʩʢʘʟʘʥʦ ʦ ʨʘʟ-
ʣʠʯʥʳʭ ʤʦʙʠʣʴʥʳʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚʳʜʝʣʠʣʠ ʦʩ-
ʥʦʚʥʳʝ ʠ ʫʟʥʘʣʠ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ Android [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. https://ru.wikipedia.org/wiki/Android 
2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ iOS [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. https://ru.wikipedia.org/wiki/iOS 
3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ WindowsPhone [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  https://ru.wikipedia.org/wiki/ Win-
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https://adindex.ru/publication/analitics/litoff 
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ɹʦʦʧʫʙʯʡʸ: ʈʘʟʨʘʙʦʪʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʪʦʜ ʧʨʦʛʦʥʢʠ ʜʣʷ 
ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ  ʵʬʬʝʢʪʠʚ-
ʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ. ʈʝʘʣʠʟʦʚʘʥ ʤʝʭʘʥʠʟʤ ʧʨʦʚʝʨʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʝʪʦʜʘ ʧʨʦ-
ʛʦʥʢʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʠʥʪʝʨʬʝʡʩ, ʫʩʪʦʡʯʠʚʦʩʪʴ, ʤʝʪʦʜ ʧʨʦʛʦʥʢʠ. 
 
DEVELOPMENT OF THE SOFTWARE FOR IMPLEMENTATION OF THE METHOD OF PROPAGATION 
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Yablonskikh Maria Victorovna 

 
Abstract: A software has been developed that makes it possible to implement a sweep method for solving 
systems of linear equations. Computational experiments showed high efficiency of the developed software. A 
mechanism for testing the stability of the sweep method has been implemented. 
Key words: System of equations, programming, interface, stability, sweep method. 

 
ʄʝʪʦʜ ʧʨʦʛʦʥʢʠ ʠʣʠ ʘʣʛʦʨʠʪʤ ʊʦʤʘʩʘ ʚʧʝʨʚʳʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʝʜʣʦʞʝʥ ʜʣʷ ʚʳʯʠʩʣʝʥʠʡ ʚ 

1952 ʛʦʜʫ ʩʦʚʝʪʩʢʠʤʠ ʤʘʪʝʤʘʪʠʢʘʤʠ-ʬʫʥʜʘʤʝʥʪʘʣʠʩʪʘʤʠ ʀ. ʄ. ɻʝʣʴʬʘʥʜʦʤ ʠ ʆ. ɺ. ʃʦʢʫʮʠʝʚʩʢʠʤ. ʄʝ-
ʪʦʜ ʧʨʦʛʦʥʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚ ʚʠʜʝ ʪʨʝʭʜʠʘʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠ-
ʮʳ ʠ ʧʦ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʮʠʝʡ ʤʝʪʦʜʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ ʥʝʠʟʚʝʩʪʥʳʭ. ʈʘʩʩʤʦʪʨʠʤ 
ʩʨʝʜʩʪʚʘ ʜʣʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʝʪʦʜʘ ʧʨʦʛʦʥʢʠ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʠʣʠ ʦʙʲʝʢʪʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ð ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 
ʚ ʢʦʪʦʨʦʡ ʦʩʥʦʚʥʳʤʠ ʢʦʥʮʝʧʮʠʷʤʠ ʷʚʣʷʶʪʩʷ ʧʦʥʷʪʠʷ ʦʙʲʝʢʪʦʚ ʠ ʢʣʘʩʩʦʚ. 

ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ ʧʦʜʭʦʜʦʤ ʢ ʩʦʟʜʘ-
ʥʠʶ ʧʨʠʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʫʩʪʨʘʥʠʪʴ ʤʥʦʛʠʝ ʠʟ ʧʨʦʙʣʝʤ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦ-
ʜʠʢʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

C# ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʨʠʢʣʘʜʥʦʛʦ ʫʨʦʚʥʷ ʜʣʷ CLR ʠ, ʢʘʢ ʪʘʢʦʚʦʡ, ʟʘ-
ʚʠʩʠʪ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʘʤʦʡ CLR. ʕʪʦ ʢʘʩʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʠʩʪʝʤʳ ʪʠʧʦʚ C#, ʢʦʪʦ-
ʨʘʷ ʦʪʨʘʞʘʝʪ BCL. ʇʨʠʩʫʪʩʪʚʠʝ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʚʳʨʘʟʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʟʳʢʘ ʜʠʢ-
ʪʫʝʪʩʷ ʪʝʤ, ʤʦʞʝʪ ʣʠ ʢʦʥʢʨʝʪʥʘʷ ʷʟʳʢʦʚʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʙʳʪʴ ʪʨʘʥʩʣʠʨʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ CLR. ʊʘʢ, ʩ ʨʘʟʚʠʪʠʝʤ CLR ʦʪ ʚʝʨʩʠʠ 1.1 ʢ 2.0 ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʦʛʘʪʠʣʩʷ ʠ ʩʘʤ C#; ʧʦʜʦʙʥʦʛʦ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ (ʦʜʥʘʢʦ, ʵʪʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʙʳʣʘ ʥʘʨʫʰʝʥʘ ʩ ʚʳ-
ʭʦʜʦʤ C# 3.0, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʨʘʩʰʠʨʝʥʠʷ ʷʟʳʢʘ, ʥʝ ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʨʘʩʰʠʨʝʥʠʷ ʧʣʘʪʬʦʨʤʳ 
.NET). CLR ʧʨʝʜʦʩʪʘʚʣʷʝʪ C#, ʢʘʢ ʠ ʚʩʝʤ ʜʨʫʛʠʤ .NET-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʷʟʳʢʘʤ, ʤʥʦʛʠʝ ʚʦʟʤʦʞʥʦʩʪʠ, 
ʢʦʪʦʨʳʭ ʣʠʰʝʥʳ çʢʣʘʩʩʠʯʝʩʢʠʝè ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʩʙʦʨʢʘ ʤʫʩʦʨʘ ʥʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚ 

https://ru.wikipedia.org/wiki/Common_Language_Runtime
https://ru.wikipedia.org/wiki/Base_Class_Library
https://ru.wikipedia.org/wiki/.NET_Framework
https://ru.wikipedia.org/wiki/%D0%A1%D0%B1%D0%BE%D1%80%D0%BA%D0%B0_%D0%BC%D1%83%D1%81%D0%BE%D1%80%D0%B0
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C#, ʘ ʧʨʦʠʟʚʦʜʠʪʩʷ CLR ʜʣʷ ʧʨʦʛʨʘʤʤ, ʥʘʧʠʩʘʥʥʳʭ ʥʘ C# ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʧʨʦʛʨʘʤʤ 
ʥʘ VB.NET, J# ʠ ʜʨ. ʉʦʜʝʨʞʠʤʦʝ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.1. 

 

  
 

ʉʡʪ. 1.  ʊʧʝʞʩʟʡʥʧʞ ʨʩʧʞʣʫʙ 
 

Properties ï ʩʚʦʡʩʪʚʘ ʠʣʠ ʥʘʩʪʨʦʡʢʠ ʪʝʢʫʱʝʛʦ ʨʝʰʝʥʠʷ. Form1.cs ï ʢʣʘʩʩ, ʩʣʫʞʘʱʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ 
ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʨʝʰʝʥʠʷ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʬʦʨʤʳ Windows. Program.cs ï ʢʣʘʩʩ, ʩʦʜʝʨʞʠʪ 
ʜʘʥʥʳʝ ʚ ʙʘʟʝ, ʢʦʪʦʨʳʝ ʚʚʦʜʷʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʝʪ ʜʚʘ ʩʣʦʷ: ʣʦʛʠʢʠ ʠ 
ʠʥʪʝʨʬʝʡʩʘ. 

ɺ ʨʘʟʨʘʙʦʪʢʫ ʩʣʦʷ ʣʦʛʠʢʠ ʚʭʦʜʷʪ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ. ʂʣʘʩʩ Program.cs ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʤʝ-
ʪʦʜʳ: 

¶ EnableVisualStyles(); ï ʟʘʧʫʩʢʘʝʪ ʨʘʙʦʪʫ ʩʦ ʩʪʠʣʷʤʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; 

¶ SetCompatibleTextRenderingDefault(); ï ʤʝʪʦʜ ʛʨʘʬʠʯʝʩʢʦʡ ʦʪʨʠʩʦʚʢʠ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ 

¶ Run(new Form1()) ï ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʟʘʧʫʩʢ ʣʦʛʠʢʠ ʬʦʨʤʳ. 
ʂʣʘʩʩ Program.cs ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

¶ Form1() ï ʤʝʪʦʜ ʟʘʧʫʩʢʘ ʣʦʛʠʢʠ ʬʦʨʤʳ; 

¶ numericUpDown1_ValueChanged() ï ʤʝʪʦʜ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝ-
ʥʠʷ ʩʯʝʪʯʠʢʘ; 

¶ Form1_Load() ï ʤʝʪʦʜ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʥʘʯʘʣʴʥʦʡ ʟʘʛʨʫʟʢʝ ʬʦʨʤʳ 

¶ button1_Click() ï ʤʝʪʦʜ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʈʘʩʯʝʪè 

¶ button2_Click() ï ʤʝʪʦʜ, ʦʧʠʩʳʚʘʶʱʠʡ ʧʦʚʝʜʝʥʠʝ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çʋʩʪʦʡʯʠʚʦʩʪʴè. 
ɺ ʨʘʟʨʘʙʦʪʢʫ ʩʣʦʷ ʠʥʪʝʨʬʝʡʩʘ [1, ʩ. 87; 2, ʩ. 81] ʚʭʦʜʠʪ ʦʜʥʘ ʬʦʨʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩ.2 ʠ 

ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʚʥʝʩʝʥʠʷ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʧʦʣʫʯʝʥʠʷ ʨʘʩʯʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

https://ru.wikipedia.org/wiki/Visual_Basic_.NET
https://ru.wikipedia.org/wiki/Visual_J%E2%99%AF
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ʉʡʪ 2.  ʍʧʩʥʙ ʡʦʫʞʩʭʞʢʪʙ 
 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʢʦʤʧʠʣʷʪʦʨʘ ʠ ʟʘʛʨʫʟʢʠ ʧʨʠʣʦʞʝʥʠʷ, ʧʦʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩ. 3: 

 

 
 

ʉʡʪ 3. ʇʣʦʧ ʥʞʫʧʝʙ ʨʩʧʜʧʦʣʡ 
 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʤʘʪʨʠʮʳ ʥʫʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʝʨʝʢʣʶʯʘʪʝʣʝʤ ʩʯʝʪʯʠʢʘ, ʢʦʪʦ-
ʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.4: 

 

 
 

ʉʡʪ. 4. ʁʠʥʞʦʞʦʡʞ ʩʙʠʥʞʩʦʧʪʫʡ ʛʮʧʝʦʧʢ ʥʙʫʩʡʯʴ 
 

ɺʚʝʜʝʤ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʦʢʥʦ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩ.5: 
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ʉʡʪ. 5. ʀʙʨʧʤʦʞʦʦʴʞ ʫʙʚʤʡʯʴ 
 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʝʪʦʜʘ ʧʨʦʛʦʥʢʠ ʜʣʷ ʟʘʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ 
ʧʨʦʚʝʨʢʠ ʫʩʣʦʚʠʷ ʜʠʘʛʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʣʘʜʘʥʠʷ ʤʘʪʨʠʮʳ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʝʤ ʥʘ ʢʥʦʧʢʫ çʋʩʪʦʡʯʠʚʦʩʪʴè, 
ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʨʠʩ. 6. 

 

 
 

ʉʡʪ. 6. ʈʩʧʛʞʩʣʙ ʬʪʫʧʢʰʡʛʧʪʫʡ 
 

ʇʦʩʣʝ ʯʝʛʦ ʥʘʞʠʤʘʝʤ ʢʥʦʧʢʫ çʈʘʩʯʝʪè. ʈʝʰʝʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 
ʥʘ ʨʠʩ. 7: 

 

 
 

ʉʡʪ. 7.  ʉʞʠʬʤʵʫʙʫʴ ʩʙʪʰʞʫʧʛ 
 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʥʫʞʥʦ ʟʘʧʦʣʥʠʪʴ ʚʭʦʜʥʳʝ ʪʘʙʣʠʮʳ ʩʥʦʚʘ, ʠʟʤʝʥʷʷ ʩʪʘʨʳʝ ʟʥʘʯʝʥʠʷ 
ʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʈʘʩʯʝʪè ʩʥʦʚʘ. ʇʦʷʚʠʪʩʷ ʥʦʚʳʡ ʨʝʟʫʣʴʪʘʪ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʢʠ ʙʳʣʦ ʩʦʟʜʘʥʦ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʤʝʪʦʜʘ ʧʨʦʛʦʥʢʠ 
ʥʘ ʷʟʳʢʝ ʉ# ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ Microsoft Visual Studio 2015 [3, ʩ. 21; 4, ʩ. 15]. ʇʨʦʛʨʘʤʤʘ ʠʤʝʝʪ ʫʜʦʙ-
ʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʦʥʷʪʝʥ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ.  ɹʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʣʘʩʩʳ 
ʣʦʛʠʢʠ ʧʨʠʣʦʞʝʥʠʷ ʠ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 
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ʌɻɹʆʋ ɺʆ ʀʚʘʥʦʚʩʢʘʷ ɻʉʍɸ 

 

ɹʦʦʧʫʙʯʡʸ: ɸʥʘʣʠʟʦʤ ʫʩʪʘʥʦʚʣʝʥʳ ʤʝʞʚʠʜʦʚʳʝ ʦʪʣʠʯʠʷ, ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʘʢʢʫʤʫʣʷʮʠʠ ʧʝʨʴʝʚʳʤ ʧʦ-
ʢʨʦʚʦʤ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ, ʦʪʩʫʪʩʪʚʠʝ ʚʳʨʘʞʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʮʚʝʪʦʤ  ʧʝʨʴʝʚ ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 
ʥʠʭ Cu, Zn, Fe, Mn, Co,  Ni, Pl  ʠ Cd ʫ ʜʦʤʘʰʥʠʭ ʧʪʠʮ, ʦʙʠʪʘʶʱʠʭ ʚ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʪʠʮʳ, ʧʝʨʴʷ, ʘʥʘʣʠʟ, ʤʠʢʨʦʵʣʝʤʝʥʪʳ, ʢʫʤʫʣʷʮʠʷ. 
 

INTERSPECIFIC OSOBENNOSTI ACCUMULATION OF METAL IONS IN THE FEATHERS  
OF DOMESTIC BIRDS 

 
Ponomarev Vsevolod Alekseevich,  
Kleticova Lyudmila Vladimirovna,  

Yakimenko Nina Nikolaevna,  
Noda Irina Borisovna 

 
Abstract: the Analysis found inter-specific differences, the heterogeneity of the accumulation of the pen cover 
of metal ions, the absence of severe dependence between the color of the feathers and by their content of Cu, 
Zn, Fe, Mn, Co, Ni, Pl, Cd and from poultry living in the Ivanovo region. 
Key words: birds, feathers, analysis, trace elements, accumulation. 

 
ɹʣʫʬʙʤʵʦʧʪʫʵ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʇʝʨʴʷ ʧʪʠʮ ʥʘ 90% ʩʦʩʪʦʷʪ ʠʟ ʢʝʨʘʪʠʥʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʧʨʠʨʦʜʥʦʝ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʦʝ ʩʦʝʜʠʥʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʘʤʠʥʦʢʠʩʣʦʪ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʦʝ ʢʦ-
ʣʠʯʝʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʦʙʫʩʣʘʚʣʠʚʘʶʱʠʭ ʩʚʦʡʩʪʚʘ ʧʝʨʴʝʚʦʛʦ ʧʦʢʨʦʚʘ [1, ʩ. 445-449]. ʆʢʨʘʩ-
ʢʫ ʦʧʝʨʝʥʠʷ ʧʪʠʮ ʬʦʨʤʠʨʫʶʪ ʧʠʛʤʝʥʪʳ. ɹʝʣʘʷ ʦʢʨʘʩʢʘ ʦʧʝʨʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ ʨʦʛʦʚʳʭ 
ʢʣʝʪʢʘʭ ʧʝʨʘ ʧʨʦʟʨʘʯʥʳʭ ʧʦʣʦʩʪʝʡ, ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʟʜʫʭʦʤ, ʧʨʠ ʧʦʣʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʧʠʛʤʝʥʪʦʚ. ʇʠʛʤʝʥ-
ʪ-rʤʝʣʘʥʠʥʳ, ʥʘʢʘʧʣʠʚʘʶʱʠʝʩʷ ʚ ʨʦʛʦʚʳʭ ʢʣʝʪʢʘʭ ʚ ʚʠʜʝ ʛʣʳʙʦʢ ʠ ʟʸʨʥʳʰʝʢ,  ʧʨʠʜʘʶʪ ʧʝʨʫ ʦʪʪʝʥʢʠ 
ʯʸʨʥʦʛʦ, ʢʦʨʠʯʥʝʚʦʛʦ, ʢʨʘʩʥʦʚʘʪʦ-ʙʫʨʦʛʦ ʠ ʞʸʣʪʦʛʦ ʮʚʝʪʦʚ, ʣʠʧʦʭʨʦʤʳ (ʟʦʦʵʨʠʪʨʠʥ, ʬʘʟʠʘʥʦʵʨʠʪʨʠʥ, 
ʟʦʦʢʩʘʥʪʠʥ, ʧʪʠʣʦʧʠʥ ʠ ʜʨ.), ʟʘʣʝʛʘʶʱʠʝ ʚ ʚʠʜʝ ʞʠʨʦʚʳʭ ʢʘʧʝʣʴ ʠʣʠ ʭʣʦʧʴʝʚ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʷʨʢʦʩʪʴ 
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ʦʢʨʘʩʢʠ. ʉʦʚʤʝʩʪʥʦʝ ʟʘʣʝʛʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʠʛʤʝʥʪʦʚ ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʝ ʧʝʨʘ ʨʘʩʰʠʨʷʝʪ ʩʧʝʢʪʨ ʦʪʪʝʥ-
ʢʦʚ [2]. ʇʨʝʠʤʫʱʝʩʪʚʦ ʤʝʣʘʥʠʥ-ʩʦʜʝʨʞʘʱʠʭ ʧʝʨʴʝʚ ʦʯʝʚʠʜʥʦ: ʦʥʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʙʘʢʪʝʨʠʘʣʴʥʦʤʫ  ʨʘʟʣʦʞʝʥʠʶ, ʯʝʤ ʙʝʣʳʝ ʠʣʠ ʷʨʢʦ ʦʢʨʘʰʝʥʥʳʝ. P. Kar ʠ M. Misra (2004) ʧʦʢʘʟʘʣʠ, ʯʪʦ 
ʢʫʨʠʥʳʝ ʧʝʨʴʷ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ ʦʙʣʘʜʘʶʪ ʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʇʨʦʚʝʜʸʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ 
ʫʯʸʥʳʝ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ  ʠʦʥʳ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ, ʘʜʩʦʨʙʠʨʫʝʤʳʭ ʢʝʨʘʪʠʥʦʤ ʧʝʨʘ, ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 
ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: Pb2+ > Cu2+ > Cd2+ > Zn2+ > Ni2+ [3, ʩ.1313-1319]. ɹʠʦʛʝʥʥʘʷ ʤʠʛʨʘʮʠʷ ʠʦʥʦʚ ʪʷʞʸ-
ʣʳʭ ʤʝʪʘʣʣʦʚ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʬʘʢʪʦʨʘʤʠ ʪʝʭʥʦʛʝʥʝʟʘ, ʯʪʦ ʤʝʥʷʶʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 
ʤʠʛʨʘʮʠʠ ʵʣʝʤʝʥʪʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ. ʇʪʠʮʳ ʙʣʘʛʦʜʘʨʷ ʦʧʝʨʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʝ-
ʨʝʨʘʩʧʨʝʜʝʣʝʥʠʶ ʠ ʥʘʢʦʧʣʝʥʠʶ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ [4], ʥʦ ʠ ʢʫʤʫʣʠʨʫʶʪ ʨʘʟʣʠʯ-
ʥʦʛʦ ʨʦʜʘ ʧʦʣʣʶʪʘʥʪʳ [5, ʩ.141-147; 6, ʩ. 76-78]. ʊʘʢ ʧʦ ʩʚʝʜʝʥʠʷʤ ɽ.ɺ. ɼʦʙʨʦʚʦʣʴʩʢʦʡ (2004) ʤʠʢʨʦ-
ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʦʧʝʨʝʥʠʷ ʯʝʪʢʦ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʤʝʩʪʦʤ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ ʚʨʝʤʝʥʥʦʛʦ ʦʙʠʪʘʥʠʷ ʧʪʠʮ 
[7]. ʃ.ɽ. ʃʳʩʝʥʢʦʚʘ ʠ ʆ.ʉ. ʐʫʙʠʥʘ (2004) ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʘʢʢʫʤʫʣʷʮʠʷ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʨʘʟʣʠʯʥʘ ʥʘ 
ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʪʝʣʘ ʧʪʠʮ [8]. ʄʝʜʚʝʜʝʚ ʅ.ɺ. (1995) ʚʳʷʚʠʣ, ʯʪʦ ʫ ʪʝʪʝʨʝʚʠʥʳʭ ʧʪʠʮ ʩʪʝʨʞʥʠ ʢʘʢ 
ʤʘʭʦʚʳʭ, ʪʘʢ ʠ ʨʫʣʝʚʳʭ ʧʝʨʴʝʚ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʤʦ ʤʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ, ʯʝʤ ʦʧʘ-
ʭʘʣʘ [9]. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʜʘʥʥʳʝ ʦ 
ʩʦʜʝʨʞʘʥʠʠ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʚ ʧʝʨʴʝʚʦʤ ʧʦʢʨʦʚʝ ʜʦʤʘʰʥʠʭ ʧʪʠʮ. ɺ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʪʘʢʠʝ ʠʩʩʣʝ-
ʜʦʚʘʥʠʷ ʨʘʥʝʝ ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ ʚʦʚʩʝ. ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʠ ʧʦʩʣʫʞʠʣʦ ʯʞʤʵʷ ʧʨʦʚʝʜʝʥʠʷ ʥʘʩʪʦ-
ʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ 2016-2017 ʛʛ. ʥʘ ʢʘʬʝʜʨʝ ʩʝ-
ʣʝʢʮʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʟʝʤʣʝʫʩʪʨʦʡʩʪʚʘ ʀʚʘʥʦʚʩʢʦʡ ɻʉʍɸ ʠ ʉɸʉ çʀʚʘʥʦʚʩʢʘʷè. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʝʨʴʷ ʠʟ ʧʨʘʚʦʛʦ ʢʨʳʣʘ ʜʦʤʘʰʥʠʭ ʧʪʠʮ. ɺʩʝ ʧʪʠʮʳ ʦʙʠʪʘʣʠ ʚ ʟʘʛʦʨʦʜʥʦʡ ʟʦʥʝ ʀʚʘ-
ʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘʭʦʜʷʱʝʡʩʷ ʚ 10 ʢʤ ʦʪ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʠ ʫʜʘʣʝʥʥʦʡ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷ-
ʪʠʡ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʫʯʘʩʪʚʦʚʘʣʠ ʧʪʠʮʳ ʨʘʟʥʳʭ ʧʦʨʦʜ. ɻʫʩʠ ʠ ʠʥʜʶʢʠ ʩ ʙʝʣʳʤ ʦʧʝʨʝʥʠʝʤ, ʢʫʨʳ ʩ ʙʝ-
ʣʳʤ, ʢʦʨʠʯʥʝʚʳʤ ʠ ʯʝʨʥʳʤ ʦʧʝʨʝʥʠʝʤ, ʛʫʩʠ ʠ ʠʥʜʶʢʠ ʩ ʩʝʨʳʤ ʦʧʝʨʝʥʠʝʤ, ʧʝʩʪʨʦ-ʦʢʨʘʰʝʥʥʳʝ ʠʥʜʦʫʪ-
ʢʠ (ʩ ʪʝʤʥʳʤʠ ʠ ʩʚʝʪʣʳʤʠ ʧʝʨʴʷʤʠ). ʇʝʨʴʷ ʥʝ ʦʪʤʳʚʘʣʠ ʦʪ ʚʥʝʰʥʠʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ.  

ʋʨʦʚʝʥʴ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ (Cu , Zn, Fe, Mn, Co,  Ni, Pl  ʠ Cd) ʚ ʧʝʨʴʷʭ ʠʩʩʣʝʜʦʚʘʣʠ ʤʝʪʦʜʦʤ ʘʪʦʤ-
ʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʥʘ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʝ ʂʚʘʥʪ-2ɸ, ʩ ʦʟʦʣʝʥʠʝʤ ʧʨʦʙ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 
30178-96. ɺʩʝʛʦ ʠʩʩʣʝʜʦʚʘʥʦ ʧʦ 90 ʧʨʦʙ ʧʝʨʘ. 

ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ ʡ ʡʮ ʡʦʫʞʩʨʩʞʫʙʯʡʸ. ɺ ʞʠʚʦʪʥʦʤ ʦʨʛʘʥʠʟʤʝ ʩʦʜʝʨʞʠʪʩʷ 64 ʵʣʝʤʝʥ-
ʪʘ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɼ.ʀ. ʄʝʥʜʝʣʝʝʚʘ. ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʤʝʪʘʣʣʦʚ ʚ ʦʨʛʘʥʠʟʤʘʭ ʚʳ-
ʨʘʙʦʪʘʣʦʩʴ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʭʦʜʘ ʵʚʦʣʶʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʤʠʨʘ [10]. ʅʘʭʦʜʷʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ 
ʨʘʩʩʝʷʥʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʝʪʘʣʣʳ, ʚʝʨʦʷʪʥʦ, ʘʢʢʫʤʫʣʠʨʫʶʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʨʛʘʥʘʭ ʠ ʪʢʘʥʷʭ, ʧʨʝʚʳ-
ʰʘʷ ʩʦʜʝʨʞʘʥʠʝ ʚ ʜʨʫʛʠʭ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ɸʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʴʝʚʦʤ ʧʦʢʨʦʚʝ ʠʥʜʦʫʪʦʢ (ʪʘʙʣ. 1), ʠʤʝʶʱʠʭ ʥʘʨʘʚʥʝ ʩ 
ʙʝʣʳʤʠ ʠ ʩʝʨʦʚʘʪʦ-ʢʦʨʠʯʥʝʚʘʪʦʛʦ ʮʚʝʪʘ ʧʝʨʴʷ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʙʝʣʳʭ ʧʝʨʴʷʭ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ, ʮʠʥ-
ʢʘ, ʤʝʜʠ, ʩʚʠʥʮʘ ʠ ʢʘʜʤʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʥʘ 18,5%; 36,8%; 132,4%; 36,9  ʠ 45,5%, ʚ ʪʦ ʞʝ ʚʨʝ-
ʤʷ ʚ ʪʸʤʥʦ ʦʢʨʘʰʝʥʥʳʭ ʧʝʨʴʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʥʠʢʝʣʴ ʠ ʢʦʙʘʣʴʪ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ ʙʦʣʴʰʝ ʯʝʤ ʚ ʙʝʣʳʭ 
ʧʝʨʴʷʭ ʥʘ 18,0% ʠ 59,0% (ʨÒ0,05). ʉʦʜʝʨʞʘʥʠʝ ʤʘʨʛʘʥʮʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʮʚʝʪʘ ʧʝʨʘ ʧʪʠʮ. 

 
ʋʙʚʤʡʯʙ 1  

ʊʧʝʞʩʟʙʦʡʞ ʥʡʣʩʧʶʤʞʥʞʦʫʧʛ ʛ ʨʞʩʵʸʮ ʡʦʝʧʬʫʧʣ, ʥʜ/ʣʜ, MÑm 

ʇʦʢʘʟʘʪʝʣʴ Fe Zn Mn Cu Ni Pb Co Cd 

ɹʝʣʦʝ ʧʝʨʦ ʠʥʜʦʫʪʦʢ  64,00 
Ñ3,45 

47,20 
Ñ2,30 

6,30 
Ñ0,40 

4,30 
Ñ0,52 

0,89 
Ñ0,03 

0,89 
Ñ0,03 

0,022 
Ñ0,004 

0,016 
Ñ0,002 

ʉʝʨʦ-ʢʦʨʠʯʥʝʚʦʝ 
ʧʝʨʦ ʠʥʜʦʫʪʦʢ 

54,00 
Ñ1,50 

34,50 
Ñ2,90 

6,30 
Ñ0,80 

1,85 
Ñ0,03 

1,05 
Ñ0,05 

0,65 
Ñ0,03 

0,035 
Ñ0,005 

0,011 
Ñ0,000 

 
ʉʨʘʚʥʠʚʘʷ ʫʨʦʚʝʥʴ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʫ ʠʥʜʶʢʦʚ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʙʝʣʳʭ ʧʝʨʴʷʭ ʤʝʜʠ ʙʦʣʴʰʝ 

ʥʘ 19,4%, ʢʦʙʘʣʴʪʘ ï ʥʘ 73,6% (ʪʘʙʣ. 2). ʊʘʢʠʝ ʠʦʥʳ, ʢʘʢ ʞʝʣʝʟʦ, ʮʠʥʢ, ʤʘʨʛʘʥʝʮ, ʩʚʠʥʝʮ, ʥʠʢʝʣʴ ʠ ʢʘʜ-
ʤʠʡ ʧʨʝʦʙʣʘʜʘʶʪ ʚ ʧʝʨʴʷʭ ʩʝʨʦʛʦ ʮʚʝʪʘ. ʇʨʠʯʝʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʚ ʩʝʨʳʭ ʧʝʨʴʷʭ ʧʨʝʚʳʰʘʝʪ ʪʘ-
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ʢʦʚʫʶ ʚ ʙʝʣʳʭ ʥʘ 76,1%, ʤʘʨʛʘʥʮʘ, ʩʚʠʥʮʘ,  ʢʘʜʤʠʷ, ʥʠʢʝʣʷ, ʮʠʥʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 59,8; 38,1; 36,0; 
25,7 ʠ 11,6 ʧʨʦʮʝʥʪʦʚ (ʨÒ0,05). 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʟʫʯʘʝʤʳʭ ʤʝʪʘʣʣʦʚ ʚ ʙʝʣʳʭ ʧʝʨʴʷʭ ʫ ʛʫʩʝʡ ʚʳʰʝ, ʯʝʤ ʚ ʩʝʨʳʭ. ʊʘʢ 
Fe ʙʦʣʴʰʝ ʥʘ 81,2%, %; Cd ï ʥʘ 77,3%; Cu ï ʥʘ 58,3%;  Mn ï ʥʘ 48,3%. ʂʫʤʫʣʷʮʠʷ ʥʠʢʝʣʷ, ʩʚʠʥʮʘ ʠ ʢʦ-
ʙʘʣʴʪʘ ʚ ʙʝʣʳʭ ʧʝʨʴʷʭ ʧʨʝʚʳʩʠʣʘ ʪʘʢʦʚʫʶ ʚ ʩʝʨʳʭ ʧʝʨʴʷʭ ʥʘ 262,1%; 150,0% ʠ 123,9% (Ò0,01). ɺʦʟ-
ʤʦʞʥʦ, ʥʘʢʦʧʣʝʥʠʶ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʚ ʩʚʝʪʣʳʭ ʧʝʨʴʷʭ ʫ ʛʫʩʝʡ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʝʪ ʥʘʣʠʯʠʝ ʧʦʣʳʭ ʨʦʛʦ-
ʚʳʭ ʢʣʝʪʦʢ ʚ ʧʝʨʴʷʭ. 

 ʋʙʚʤʡʯʙ 2  
ʊʧʝʞʩʟʙʦʡʞ ʥʡʣʩʧʶʤʞʥʞʦʫʧʛ ʛ ʨʞʩʵʸʮ ʡʦʝʷʣʧʛ ʡ ʜʬʪʞʢ, ʥʜ/ʣʜ, MÑm 

ʇʦʢʘʟʘʪʝʣʴ Fe Zn Mn Cu Pb Ni Co Cd 

ɹʝʣʦʝ ʧʝʨʦ 
ʠʥʜʶʢʦʚ 

38,00 
Ñ1,50 

74,00 
Ñ3,45 

16,30 
Ñ0,25 

3,70 
Ñ0,12 

1,30 
Ñ0,40 

1,30 
Ñ0,05 

0,140 
Ñ0,010 

0,032 
Ñ0,002 

ʉʝʨʦʝ ʧʝʨʦ 
ʠʥʜʶʢʦʚ 

159,00 
Ñ12,50 

83,70 
Ñ4,68 

40,60 
Ñ3,70 

3,10 
Ñ0,26 

2,10 
Ñ0,14 

1,75 
Ñ0,17 

0,037 
Ñ0,002 

0,050 
Ñ0,003 

ɹʝʣʦʝ ʧʝʨʦ 
ʛʫʩʝʡ 

409,00 
Ñ12,00 

75,40 
Ñ2,34 

34,10 
Ñ2,17 

7,60 
Ñ0,21 

1,80 
Ñ0,11 

1,59 
Ñ0,04 

0,210 
Ñ0,06 

0,050 
Ñ0,000 

ʉʝʨʦʝ ʧʝʨʦ 
ʛʫʩʝʡ 

77,00 
Ñ3,50 

97,50 
Ñ4,85 

23,00 
Ñ1,00 

4,80 
Ñ0,30 

0,72 
Ñ0,09 

0,71 
Ñ0,22 

0,058 
Ñ0,003 

0,022 
Ñ0,007 

 
ʀʟʫʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʚ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʤʦʥʦʭʨʦʤʥʦ ʦʢʨʘʰʝʥʥʳʭ ʧʝʨʴʷʭ ʫ ʢʫʨ ʫʩʪʘ-

ʥʦʚʠʣʦ ʩʣʝʜʫʶʱʝʝ: ʚ ʙʝʣʳʭ ʧʝʨʴʷʭ ʧʨʝʦʙʣʘʜʘʶʪ ʞʝʣʝʟʦ ʠ ʩʚʠʥʝʮ, ʚ ʯʸʨʥʳʭ ï ʮʠʥʢ, ʤʝʜʴ ʠ ʢʘʜʤʠʡ, ʚ 
ʢʦʨʠʯʥʝʚʳʭ ï ʤʘʨʛʘʥʝʮ, ʥʠʢʝʣʴ ʠ ʢʦʙʘʣʴʪ (ʪʘʙʣ. 3). 

ʉʦʧʦʩʪʘʚʠʚ ʩʦʜʝʨʞʘʥʠʝ ʞʝʣʝʟʘ ʚ ʙʝʣʳʭ ʠ ʯʸʨʥʳʭ ʧʝʨʴʷʭ ʢʫʨ, ʤʳ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʨʘʟʥʠʮʘ ʩʦ-
ʩʪʘʚʣʷʝʪ 10 ʤʛ/ʢʛ, ʪʦ ʝʩʪʴ ʚ ʙʝʣʳʭ ʧʝʨʴʷʭ ʩʦʜʝʨʞʘʥʠʝ ʜʘʥʥʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ ʙʦʣʴʰʝ ʯʝʤ ʚ ʯʸʨʥʳʭ 
ʣʠʰʴ ʥʘ 4,4%, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʢʦʨʠʯʥʝʚʳʭ ʧʝʨʴʷʭ ʞʝʣʝʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʙʝʣʳʭ ʥʘ 67,6%, ʠ ʚ ʯʸʨʥʳʭ ï 
ʥʘ 66,2% (ʨÒ0,05). ʊʘʢʞʝ ʚ ʙʝʣʦʤ ʧʝʨʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʯʸʨʥʳʤ ʠ ʢʦʨʠʯʥʝʚʳʤ ʩʦʜʝʨʞʘʥʠʝ ʩʚʠʥʮʘ 
ʙʦʣʴʰʝ ʥʘ 28,6% ʠ 40,5% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʯʸʨʥʦʤ ʧʝʨʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʙʝʣʳʤ ʠ ʢʦʨʠʯʥʝʚʳʤ, ʟʘʢʣʶʯʝʥʦ ʙʦʣʴʰʝ ʮʠʥʢʘ  ʥʘ 51,2% ʠ 
24,5%; ʤʝʜʠ ï ʥʘ 44,4% ʠ 35,2%; ʢʘʜʤʠʷ ï ʥʘ 9,1% ʠ 25,0% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʢʦʨʠʯʥʝʚʦʤ ʧʝʨʝ ʫʨʦʚʝʥʴ ʤʘʨʛʘʥʮʘ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʦʡ ʚ ʙʝʣʦʤ ʠ ʯʸʨʥʦʤ ʧʝʨʝ ʥʘ 61,2% ʠ 
23,6%, ʫʨʦʚʝʥʴ ʥʠʢʝʣʷ ï ʥʘ 11,1% ʠ 5,6%, ʢʦʙʘʣʴʪʘ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ 73,5% ʠ 67,5% (Ò0,05).  

 
ʋʙʚʤʡʯʙ 3  

ʊʧʝʞʩʟʙʦʡʞ ʥʡʣʩʧʶʤʞʥʞʦʫʧʛ ʛ ʨʞʩʵʸʮ ʣʬʩ, ʥʜ/ʣʜ, MÑm 

ʇʦʢʘʟʘʪʝʣʴ Fe Zn Mn Cu Pb Ni Co Cd 

ɹʝʣʦʝ ʧʝʨʦ 
ʢʫʨ 

238,00Ñ13,85 63,00 
Ñ4,00 

27,50 
Ñ1,40 

3,00 
Ñ0,50 

2,10 
Ñ0,20 

1,60 
Ñ0,24 

0,22 
Ñ0,03 

0,040 
Ñ0,003 

ʏʸʨʥʦʝ ʧʝʨʦ 
ʢʫʨ 

228,00 
Ñ18,36 

129,10 
Ñ8,40 

54,10 
Ñ6,27 

5,40 
Ñ0,60 

1,50 
Ñ0,06 

1,70 
Ñ0,31 

0,27 
Ñ0,06 

0,044 
Ñ0,006 

 ʂʦʨʠʯʥʝʚʦʝ 
ʧʝʨʦ ʢʫʨ 

77,00 
4,63 

97,50 
Ñ6,30 

70,80 
Ñ6,94 

3,50Ñ 
0,20 

1,25 
Ñ0,02 

1,80 
0,54 

0,83 
Ñ0,12 

0,033 
Ñ0,002 

 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ, ʤʳ ʤʦʞʝʤ ʦʪʤʝʪʠʪʴ ʨʷʜ ʚʘʞʥʳʭ ʧʦʣʦʞʝʥʠʡ: 

½ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʫ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʚʳʰʝ ʚ ʪʝʤʥʦ-ʦʢʨʘʰʝʥʥʳʭ ʧʝʨʴʷʭ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ 
ʧʪʠʮʳ ʠʤʝʶʪ ʤʦʥʦʭʨʦʤʥʫʶ ʦʢʨʘʩʢʫ, ʝʩʣʠ ʚ ʦʧʝʨʝʥʠʠ ʠʤʝʶʪʩʷ ʠ ʪʸʤʥʳʝ ʠ ʙʝʣʳʝ ʧʝʨʴʷ, ʢʘʢ ʫ ʠʥʜʦʫʪʦʢ, 
ʪʦ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚʳʰʝ ʚ ʙʝʣʦʤ ʧʝʨʝ; 

½ ʞʝʣʝʟʦ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʙʝʣʦʤ ʧʝʨʝ ʫ ʤʦʥʦʭʨʦʤʥʦ ʦʢʨʘʰʝʥʥʳʭ ʛʫʩʝʡ ʠ ʢʫʨ, ʧʨʠʯʝʤ ʫ ʛʫʩʝʡ ʝʛʦ 
ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʧʦʢʘʟʘʪʝʣʴ ʫ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʪʠʮ; 

½ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʚ ʙʝʣʦʤ ʧʝʨʝ ʫ ʛʫʩʝʡ ʠ ʯʸʨʥʦʤ ʫ ʢʫʨ; 

½ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ ʚ ʧʝʨʴʝʚʦʤ ʧʦʢʨʦʚʝ ʦʪʣʠʯʘʶʪʩʷ ʠʥʜʦʫʪʢʠ; 
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½ ʚ ʧʝʨʴʝʚʦʤ ʧʦʢʨʦʚʝ ʫ ʜʦʤʘʰʥʠʭ ʧʪʠʮ ʩʦʜʝʨʞʘʥʠʝ ʥʠʢʝʣʷ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,71 ʜʦ 
1,80 ʤʛ/ʢʛ, ʩʚʠʥʮʘ ï ʦʪ 0,65 ʜʦ 2, 10 ʤʛ/ʢʛ; 

½ ʥʘʠʙʦʣʝʝ ʥʠʟʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ ʚ ʙʝʣʦʤ ʧʝʨʝ ʠʥʜʦʫʪʦʢ ï 0,022 ʤʛ/ʢʛ, ʢʘʜʤʠʷ ï ʚ ʪʸʤ-
ʥʦʤ (0,011 ʤʛ/ʢʛ), ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʦʙʘʣʴʪʘ ʚ ʢʦʨʠʯʥʝʚʦʤ ʧʝʨʝ ʫ ʢʫʨ (0,83 ʤʛ/ʢʛ), ʢʘʜʤʠʷ 
ï 0,50 ʤʛ/ʢʛ ʫ ʚ ʩʝʨʦʤ ʧʝʨʝ ʠʥʜʶʢʦʚ ʠ ʙʝʣʦʤ ʧʝʨʝ ʛʫʩʝʡ. 

ʀʙʣʤʷʰʞʦʡʞ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʫ ʜʦʤʘʰʥʠʭ ʧʪʠʮ: 
1. ʩʫʱʝʩʪʚʫʝʪ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ ʧʦ ʫʨʦʚʥʶ ʘʢʢʫʤʫʣʷʮʠʠ ʧʝʨʴʝʚʳʤ ʧʦʢʨʦʚʦʤ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ, ʘ 

ʠʤʝʥʥʦ ʚʳʨʘʞʝʥʥʳʝ ʤʝʞʚʠʜʦʚʳʝ ʦʪʣʠʯʠʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʧʝʨʴʝʚʳʤ ʧʦʢʨʦʚʦʤ; 
2. ʯʸʪʢʦ ʚʳʨʘʞʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʦʢʨʘʩʢʦʡ  ʧʝʨʴʝʚʦʛʦ ʧʦʢʨʦʚʘ ʫ ʜʦʤʘʰʥʠʭ ʧʪʠʮ, ʦʙʠ-

ʪʘʶʱʠʭ ʚ ʀʚʘʥʦʚʩʢʦʡ ʦʙʣʘʩʪʠ, ʠ ʩʦʜʝʨʞʘʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʧʝʨʴʷʭ ʤʳ ʥʝ ʦʙʥʘʨʫ-
ʞʠʣʠ. 
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ʤʘʛʠʩʪʨʘʥʪ  
ʬʘʢʫʣʴʪʝʪʘ ɸʛʨʦʪʝʭʥʠʢʠ ʠ ʵʥʝʨʛʦʦʙʝʩʧʝʯʝʥʠʷ 
ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʈʧʤʵʱʙʣʧʛʙ ʆ.ɻ. 

ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ  
ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ  ʠ ʤʘʪʝʤʘʪʠʢʘ 

ʌɻɹʆʋ ɺʆ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʅ.ɺ. ʇʘʨʘʭʠʥʘè, ʛ. ʆʨʝʣ 
 

ɹʦʦʧʫʙʯʡʸ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʙʠʦ-
ʭʠʤʠʯʝʩʢʠʭ ʠ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʷʭ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʙʱʠʝ ʧʦʜʭʦʜʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ 
ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʤʦʜʝʣʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʨʠʤʝʥʪ, ʦʙʲʝʢʪ, ʠʥʞʝʥʝʨ, ʦʪʨʘʩʣʴ, ʩʠʩʪʝʤʥʳʡ 
ʘʥʘʣʠʟ, ʠʟʦʬʦʨʠʟʤʘ, ʧʝʨʝʤʝʥʥʳʝ. 
 

COMPUTER MODELLING BIOTECHNOLOGICAL PROCESSES 
 

Berezko Vladislav Alexandrovich, 
Polandkova N.V. 

  
Summary. It is hard to imagine the modern world without computer technology. Computer technologies have 
found application in various branches and ways of their use are unlimited. One of the ways of using is comput-
er simulation, which actively uses this opportunity for engineers and specialists of various complex technologi-
cal industries. 
Key words: computer simulation, experiment, object, engineer, branch, system analysis, isophorism, variables 

 
ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʟʥʘʥʠʷ, ʘʥʘʣʠʟʘ ʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʤ ʨʘʩʧʦʣʘʛʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʦʪʚʝʪʩʪʚʝʥʥʳʝ ʟʘ ʨʘʟʨʘʙʦʪʢʫ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʩʣʦʞʥʳʭ ʭʠʤʠʯʝʩʢʠʭ, ʙʠʦ- ʠ ʧʠʱʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʠʨ ʘʢʪʠʚʥʦ ʧʨʦʛʨʝʩʩʠ-
ʨʫʝʪ ʠ ʨʘʟʚʠʚʘʝʪʩʷ. ʂʘʞʜʳʡ ʜʝʥʴ ʠʟʦʙʨʝʪʘʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʣʝʢʘʨʩʪʚʘ ʦʪ ʙʦʣʝʟʥʝʡ ʢʦʪʦʨʳʝ 
ʩʯʠʪʘʣʠʩʴ ʩʤʝʨʪʝʣʴʥʳʤʠ, ʚʳʚʦʜʷʪʩʷ ʥʦʚʳʝ ʩʦʨʪʘ ʨʘʟʣʠʯʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʠ ʤʥʦʛʦʝ 
ʜʨʫʛʦʝ [5]. ɺʩʝ ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʘʢʪʠʚʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʫʯʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʟʥʘʥʠʷ ʥʦʚʦʛʦ ʷʚʣʷʝʪʩʷ ʢʦʤʧʴʶ-
ʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʞʝʥʝʨʳ ʠ ʩʧʝʮʠʘʣʠʩʪʳ 
ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʝʡ ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʦʪʚʝʯʘʶʱʠʝ ʟʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʣʦʞʥʝʡʰʠʭ 
ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʠʱʝʚʳʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʡ. ʉʘʤʘ ʩʫʪʴ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦ-
ʚʘʥʠʷ ʧʦ ʩʚʦʝʡ ʩʫʱʥʦʩʪʠ ʧʨʦʩʪʘ. ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʦʪʢʨʳʚʘʝʪ ʧʝʨʝʜ ʩʧʝʮʠʘʣʠʩʪʘʤʠ 
ʢʨʘʡʥʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʥʘʜ ʨʘʟʣʠʯʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 
ʢʦʛʜʘ ʧʨʦʚʦʜʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘʜ ʨʝʘʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʣʠ ʧʦʧʨʦʩʪʫ ʥʝ 
ʚʦʟʤʦʞʥʦ. ʇʨʠʥʮʠʧ ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʤʝʥʳ 
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ʨʝʘʣʴʥʦ ʦʙʲʝʢʪʘ ʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ (ʦʙʨʘʟʦʤ) ʠ ʜʘʣʴʥʝʡʰʝʡ ʠʟʫʯʝʥʠʝ ʦʙʨʘʟʘ ʨʝʘʣʴʥʦʛʦ 
ʦʙʲʝʢʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʣʦʛʠʯʝʩʢʠʭ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʥʘ ʢʦʤʧʴʶʪʝʨʘʭ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʟʥʘ-
ʥʠʷ ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʧʣʶʩʳ ʢʘʢ ʪʝʦʨʠʪʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʘ ʧʦʟʥʘʥʠʷ [1].  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʫ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʟʘ-
ʜʘʯ ʙʠʦʣʦʛʠʯʝʩʢʠʭ, ʧʠʱʝʚʳʭ ʠ ʭʠʤʠʯʝʩʢʠʭ ʦʪʨʘʩʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʠʩʪʝʤʥʦʤ ʘʥʘʣʠʟʝ [3]. ʉʫʱʥʦʩʪʴ, 
ʢʦʪʦʨʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʝʩʥʦʡ ʩʚʷʟʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʣʦʞʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʠ ʘʥʘʣʠʟʦʚ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʝʢʪʠʨʦ-
ʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ ʨʝ-
ʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ (ʨʠʩ. 1) ʠ ʜʘʣʴʥʝʡʰʝʝ ʧʨʦʚʝʜʝʥʠʝ ʥʘʜ ʜʘʥʥʦʡ ʚʠʨʪʫʘʣʴʥʦʡ ʤʦʜʝʣʴʶ ʨʘʟʣʠʯʥʳʭ ʚʳ-
ʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʩʣʝʜʦʚʘʪʴ ʪʦ, ʢʘʢ ʧʦʚʝʜʝʪ ʩʝʙʷ ʜʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʘʷ ʤʦʜʝʣʴ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ:  
1) ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʛʨʘʥʠʮ, ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʠʟʤʝʨʠʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ;  
2) ʬʦʨʤʘʣʠʟʘʮʠʷ ʦʙʲʝʢʪʘ (ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ) ï ʧʝʨʝʭʦʜ ʦʪ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʢ ʥʝʢʦʪʦʨʦʡ ʣʦ-

ʛʠʯʝʩʢʦʡ ʩʭʝʤʝ (ʘʙʩʪʨʘʛʠʨʦʚʘʥʠʝ);  
3) ʧʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ ï ʦʪʙʦʨ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʭ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʬʦʨʤʝ;  
4) ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʦʛʨʘʤʤʳ ʕɺʄ;  
5) ʦʮʝʥʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ ï ʧʦʚʳʰʝʥʠʝ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʩʪʝʧʝʥʠ ʫʚʝʨʝʥʥʦʩʪʠ, ʩ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʩʫʜʠʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʚʦʜʦʚ ʦ ʨʝʘʣʴʥʦʤ ʦʙʲʝʢʪʝ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʙ-
ʨʘʱʝʥʠʷ ʢ ʤʦʜʝʣʠ; 

6) ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ï ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʜʦʣ-
ʞʝʥ ʜʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ;  

7) ʪʘʢʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ï ʦʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʘ ʧʨʦʚʝʜʝʥʠʷ ʢʘʞʜʦʡ ʩʝʨʠʠ ʠʩʧʳʪʘʥʠʡ, 
ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʧʣʘʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘ;  

8) ʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʤʠʪʘʮʠʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʞʝʣʘʝʤʳʭ ʜʘʥ-
ʥʳʭ ʠ ʘʥʘʣʠʟʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ;  

9) ʠʥʪʝʨʧʨʝʪʘʮʠʷ ï ʧʦʩʪʨʦʝʥʠʝ ʚʳʚʦʜʦʚ ʧʦ ʜʘʥʥʳʤ, ʧʦʣʫʯʝʥʥʳʤ ʧʫʪʝʤ ʠʤʠʪʘʮʠʠ;  
10) ʨʝʘʣʠʟʘʮʠʷ ï ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ;  
11) ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ï ʨʝʛʠʩʪʨʘʮʠʷ ʭʦʜʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʪʘʢ ʞʝ 

ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ.  
ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʵʪʘʧʳ ʩʦʟʜʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʳ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʟʘ-

ʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʜʥʘʢʦ, ʵʪʦ 
ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʩʘʤʳʡ ʵʬʬʝʢʪʠʚʥʳʡ ʩʧʦʩʦʙ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʟʘʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʘ ʢ ʧʨʦʩʪʦʡ 
ʤʦʜʝʣʠ ʠ ʨʝʰʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠ ʥʝʪ ʥʠʢʘʢʦʡ ʥʫʞʜʳ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʠʤʠʪʘʮʠʠ. ʉʣʝ-
ʜʫʝʪ ʠʟʳʩʢʠʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʩʪʨʝ-
ʤʷʩʴ ʧʨʠ ʵʪʦʤ ʢ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʦʯʝʪʘʥʠʶ ʩʪʦʠʤʦʩʪʠ ʠ ʞʝʣʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ 
ʢ ʦʮʝʥʢʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʤʠʪʘʮʠʠ, ʩʣʝʜʫʝʪ ʩʘʤʦʤʫ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʧʨʦʩʪʘʷ ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʣʷ 
ʜʘʥʥʦʛʦ ʩʣʫʯʘʷ ʥʝ ʧʨʠʛʦʜʥʘ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʦʮʝʥʠʚʘʶʪ ʨʘʟʣʠʯ-
ʥʳʝ ʩʪʨʘʪʝʛʠʠ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʤʦʛʫʪ ʚʳʙʨʘʪʴ ʩʪʨʘʪʝʛʠʶ, ʧʨʠ ʢʦʪʦʨʦʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʦʧʪʠʤʘʣʴʥʦ ʬʫʥʢ-
ʮʠʦʥʠʨʦʚʘʪʴ. ʀʟ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ 
ʪʦʣʴʢʦ ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʥʦ ʪʘʢ ʞʝ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴ, 
ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʮʝʩʩʳ, ʧʨʦʪʝʢʘʶʱʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʝʣʴʥʳʭ ʤʝʭʘ-
ʥʠʟʤʘʭ ʠ ʪ.ʜ. ʅʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʤʳ ʜʦʣʞʥʳ ʧʦʥʠʤʘʪʴ, ʯʪʦ ʚʩʝ ʵʪʠ ʟʘʜʘʯʠ  ʯʨʝʟʚʳʯʘʡʥʦ ʩʣʦʞʥʦ 
ʠʟ-ʟʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʧʘʨʘʤʝʪʨʦʚ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ ʜʦʩʪʠ-
ʛʘʪʴ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ. ʅʘ ʩʦʟʜʘʥʠʝ ʪʦʯʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʫʡʪʠ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʚʨʝʤʝʥʠ, ʥʦ ʠʥʦʛʜʘ ʥʝʢʦʪʦʨʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, 
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ʘ ʵʪʦ ʧʦʟʚʦʣʠʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʨʝʰʝʥʠʝ. 
ʊʘʢ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʠʟ ʘʬʦʨʠʟ-
ʤʘ[4].  

 

 
ʉʡʪ. 1. ʇʪʦʧʛʦʴʞ ʶʫʙʨʴ ʪʧʠʝʙʦʡʸ ʛʡʩʫʬʙʤʵʦʧʢ ʥʧʝʞʤʡ ʩʞʙʤʵʦʧʜʧ ʧʚʳʞʣʫʙ 

 
ʋʩʧʝʰʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ ʥʘ ʩʢʦʣʴʢʦ ʢʘʯʝʩʪʚʝʥʥʘ 

ʩʦʟʜʘʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʅʘ ʧʨʘʢʪʠʢʝ ʦʙʳʯʥʦ ʩʦʟʜʘʝʪʩʷ ʙʦʣʝʝ ʧʨʦʩʪʘʷ ʤʦʜʝʣʴ, ʥʦ ʧʦʩʪʝ-
ʧʝʥʥʦ ʦʥʘ ʫʩʣʦʞʥʷʝʪʩʷ ʠ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʠ ʦʪʨʘʞʘʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʪʫʘʮʠʶ ʙʦʣʝʝ ʪʦʯʥʦ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʚʨʝʤʝʥʥʫʶ ʥʘʫʢʫ ʙʝʟ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 
ʨʘʟʚʠʪʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ ʙʳʣʦ ʥʝ ʥʘʩʪʦʣʴʢʦ ʧʨʦʛʨʝʩʩʠʚʥʦ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 
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Ã´º 575 

±¸¾¸½Ä¾À¼°Â¸ÇµÁº¸¹ °½°»¸· 
ÄÃ½ºÆ¸¾½°»Ì½ËÅ Á¾ÁÂ¾Ï½¸¹ ±µ»º¾²ËÅ 
¿À¾´ÃºÂ¾² ³µ½° FABP2  

ʜ .ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ  

ʤʘʛʠʩʪʨʘʥʪ  
ʌɻɹʆʋ ɺʆ çɹɻʇʋ ʠʤ. ɸʢʤʫʣʣʳè (ʋʬʘ, ʈʦʩʩʠʷ) 

   

ɹʦʦʧʫʙʯʡʸ. ʇʨʦʚʝʜʝʥʦ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʛʝʥʘ 
FABP2(rs1799883). ɹʳʣʘ ʠʟʫʯʝʥʘ 3D ʩʪʨʫʢʪʫʨʫ ʙʝʣʢʘ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ, ʛʜʝ 
ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʨʘʟʣʠʯʠʷ ʚ ʤʫʪʘʥʪʥʦʤ ʚʘʨʠʘʥʪʝ ʙʝʣʢʘ, ʘ ʠʤʝʥʥʦ: ʚ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ (ʫʚʝʣʠʯʝʥʠʝ 
ʥʘ 30.03 ʝʜʠʥʠʮ), ʚ ʠʥʜʝʢʩʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ (ʫʚʝʣʠʯʝʥʠʝ ʥʘ 0.94 ʝʜʠʥʠʮ), ʚ ʘʣʠʬʘʪʠʯʝʩʢʦʤ ʠʥʜʝʢʩʝ 
(ʫʤʝʥʴʰʝʥʠʝ ʥʘ 0.78 ʝʜʠʥʠʮ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʝʥʥʦʡ ʢʦʥʬʦʨʤʘʮʠʠ ʙʝʣʢʘ, ʧʨʠʚʦʜʷʱʝʡ ʢ 
ʠʟʤʝʥʝʥʠʶ ʬʫʥʢʮʠʠ ʤʫʪʘʥʪʥʦʛʦ ʙʝʣʢʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʠʦʠʥʬʦʨʤʘʪʠʢʘ, ʤʠʩʩʝʥʩ ʤʫʪʘʮʠʷ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʧʫʪʴ, ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʡ 
ʪʨʘʢʪ. 
 

BIOINFORMATAL ANALYSIS OF FUNCTIONAL STATES OF PROTEINS OF FABP2 GENE 
 

Gorbunova Valentina Yurevna, 
Galina Lilia Maratovna 

 
Abstract. A bioinformatic study of the protein product of the FABP2 gene (rs1799883) was carried out. The 3D 
structure of the protein, the physico-chemical properties of the two variants, where differences in the mutant 
variant of the protein were revealed, were studied: molecular weight (increase by 30.03 units), instability index 
(increase by 0.94 units), aliphatic index (decrease by 0.78 units), indicating a changed protein conformation 
leading to a change in the function of the mutant protein. 
Key words: bioinformatics, missense mutation, metabolic pathway, gastrointestinal tract. 

      
ɻʛʞʝʞʦʡʞ. ʆʩʥʦʚʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ, ʨʘʩʱʝʧʣʝʥʠʷ ʞʠʨʦʚ ʚ ʢʠʰʝʯʥʠʢʝ ʷʚʣʷʝʪʩʷ ʛʝʥ, ʩʚʷʟʳʚʘʶʱʠʡ 

ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ (fattyacid-bindingprotein 2) - FABP2, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ ʭʨʦʤʦʩʦʤʝ 4q28-4q31 
(rs1799883). ʆʥ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʢʣʝʪʢʘʭ ʵʧʠʪʝʣʠʷ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʪʨʘʥʩ-
ʧʦʨʪʝ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʊʨʘʥʟʠʮʠʷ ʛʫʘʥʠʥʘ ʥʘ ʘʜʝ-
ʥʠʥ ʚ ʢʦʜʦʥʝ 55 ʛʝʥʘ FABP2 ʧʨʠʚʦʜʠʪ ʟʘʤʝʥʝ ʘʣʘʥʠʥʘ ʥʘ ʪʨʝʦʥʠʥ (Ala55Thr) ʚʦ ʚʪʦʨʦʤ ʵʢʟʦʥʝ, ʯʪʦ ʧʨʠ-
ʚʦʜʠʪ ʚ ʫʚʣʝʯʝʥʠʶ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʬʝʨʤʝʥʪʘ. ʊʨʝʦʥʠʥ-ʩʦʜʝʨʞʘʱʠʡ ʙʝʣʦʢ ʦʙʣʘʜʘʝʪ ʚ 2 ʨʘʟʘ 
ʙʦʣʴʰʝʡ ʘʬʬʠʥʥʦʩʪʴʶ ʢ ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʤ ʞʠʨʥʳʤ ʢʠʩʣʦʪʘʤ, ʯʝʤ ʘʣʘʥʠʥ-ʩʦʜʝʨʞʘʱʠʡ ʚʘʨʠʘʥʪ 
[2,ʩ.2] ʠ ʵʪʦʪ ʬʘʢʪ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʙʦʣʴʰʫʶ ʚʩʘʩʳʚʘʝʤʦʩʪʴ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʵʧʠʪʝʣʠʡ ʢʠʰʝʯʥʠʢʘ, 
ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʩ ʧʦʤʦʱʴʶ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝ-
ʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʦʬʠʣʘʢʪʠʢʠ ʟʘʙʦʣʝʚʘʥʠʡ ɾʂʊ.  
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ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ ʡʪʪʤʞʝʧʛʙʦʡʸ.  
ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ: ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ 
ʧʨʦʛʨʘʤʤʳ ʠ ʙʘʟʳ ʜʘʥʥʳʭ: NCBI - ʥʘʮʠʦʥʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ [10]; UniProt- ʦʪʢʨʳʪʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʝʣʢʦʚ [8]; ProtParam- ʧʨʦʛʨʘʤʤʘ ʜʣʷ 
ʧʨʝʜʩʢʘʟʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʣʢʦʚ [11]; GeneMANIA- ʧʨʦʛʨʘʤʤʘ ʧʦʠʩʢʘ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ 
ʩʚʷʟʝʡ ʨʘʟʣʠʯʥʳʭ ʛʝʥʦʚ [8], ʦʥʘ ʠʤʧʦʨʪʠʨʫʝʪ ʩʝʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʛʝʥʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʠ 
ʦʧʠʩʳʚʘʝʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʬʫʥʢʮʠʡ. 

ʏʞʤʵʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʝʣ-
ʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʘʣʣʝʣʝʡ ʛʝʥʘ FABP2 (rs1799883) ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʨʠ ʘʥʘʣʠʟʝ ʜʝʪʝʢʮʠʠ ʟʘʙʦʣʝ-
ʚʘʥʠʡ.  

ɹʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʠʙʝʙʰʡ: 
1. ʇʨʦʩʣʝʜʠʪʴ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʩʚʷʟʠ ʛʝʥʘ FABP2(rs1799883). 
2. ʀʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʤʠʩʩʝʥʩ ʤʫʪʘʮʠʠ ʥʘ  ʙʝʣʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ ʠʟʫʯʘʝʤʦʛʦ ʛʝʥʘ. 
ʉʞʠʬʤʵʫʙʫʴ. ɻʝʥ FABP2 (rs1799883) ʢʦʜʠʨʫʝʪ ʙʝʣʦʢ, ʩʚʷʟʳʚʘʶʱʠʡ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. ʇʨʠ ʙʠʦ-

ʠʥʬʦʨʤʘʪʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʥʘ FABP2, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʫʞʥʦʛʦ ʥʘʤ 
ʧʦʣʠʤʦʨʬʠʟʤʘ, ʙʳʣʠ ʚʟʷʪʳ ʙʘʟʝ ʜʘʥʥʳʭ NCBI (ʪʘʙʣ.1) [10]. ɼʘʥʥʳʡ ʛʝʥ, ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʮʠʪʦʟʦʣʝ 
ʵʥʪʝʨʦʮʠʪʦʚ ʪʦʥʢʦʛʦ ʢʠʰʝʯʥʠʢʘ ʠ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʪʨʘʥʩʧʦʨʪʝ ʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʦʤ ʤʝʪʘʙʦʣʠʟʤʝ 
ʜʣʠʥʥʦʮʝʧʦʯʝʯʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ. ʊʨʘʥʟʠʮʠʷ ʛʫʘʥʠʥʘ ʥʘ ʘʜʝʥʠʥ ʚ ʢʦʜʦʥʝ 55 ʛʝʥʘ FABP2 ʧʨʠʚʦʜʠʪ ʟʘ-
ʤʝʥʝ ʘʣʘʥʠʥʘ ʥʘ ʪʨʝʦʥʠʥ (Ala55Thr) ʚʦ ʚʪʦʨʦʤ ʵʢʟʦʥʝ (ʪʘʙʣʠʮʘ 1).  
 

ʋʙʚʤʡʯʙ 1 
ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʙʤʤʞʢ ʜʞʦʙ FABP2(rs1799883) 

ɼʞʦ 
ʆʬʣʤʞʧʫʡʝʦʙʸ 
ʠʙʥʞʦʙ 

ʃʧʝʡʩʬʞʥʴʢ ʚʞʤʧʣ 
ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʙʤʤʞ-

ʤʞʢ 
ʊʪʴʤʣʙ 

 
 
FABP2 
(rs1799883) 
4q28-4q31 

 
 
Ala55Thr 
[A>G] 

 
 
ɹʝʣʦʢ, ʩʚʷʟʳʚʘʶ-
ʱʠʡ ʞʠʨʥʳʝ ʢʠʩʣʦ-
ʪ r

ʅʝʧʨʦʪʝʢʪʠʚʥʳʡ ʘʣ-
ʣʝʣʴ Thr* ʧʨʠʚʦʜʠʪ ʢ 
ʥʘʨʫʰʝʥʠʶ ʣʠʧʠʜʥʦʛʦ 
ʦʙʤʝʥʘ, ʪ.ʢ. ʭʘʨʘʢʪʝʨʠ-
ʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʘʙ-
ʩʦʨʙʮʠʝʡ ʚʩʝʭ ʧʦʩʪʫ-
ʧʘʶʱʠʭ ʞʠʨʦʚ,  ʘʣʣʝʣʴ 
Ala ʚ ʥʦʨʤʝ ʫʩʚʘʠʚʘʝʪ 
ʞʠʨʳ, ʜʝʡʩʪʚʠʝ ʜʘʥʥʦ-
ʛʦ ʘʣʣʝʣʷ ʟʘʚʠʩʠʪ ʦʪ 
ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ.  

 
 
Albala C., 
2004 

 
ɺ ʧʨʦʛʨʘʤʤʝ GeneMANIA [8] ʤʳ ʧʨʦʩʣʝʜʠʣʠ, ʚʟʘʠʤʦʩʚʷʟʴ ʛʝʥʘ FABP2 ʩ ʜʨʫʛʠʤʠ ʛʝʥʘʤʠ, ʠʩʧʦʣʴ-

ʟʫʷ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʚ ʧʨʦʛʨʘʤʤʝ (ʨʠʩ.1). ɼʘʥʥʳʝ ʘʩʩʦʮʠʘ-
ʮʠʠ ʚʢʣʶʯʘʶʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʚʤʝʩʪʥʦʝ ʜʝʡʩʪʚʠʝ ʛʝʥʦʚ ʠ ʩʦʚʤʝʩʪʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ. 
ʇʨʠ ʧʦʠʩʢʝ ʤʝʪʘʙʦʣʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʛʝʥʘ FABP2 ʙʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʦʜʥʦʠʤʝʥʥʳʭ ʛʝʥʦʚ 
(FABP1 ʠ FABP6) ʦʥʠ ʠʤʝʶʪ ʨʘʟʥʫʶ ʣʦʢʘʣʠʟʘʮʠʶ ʵʢʩʧʨʝʩʩʠʠ, ʛʝʥ FABP1 ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʧʝʯʝʥʠ, ʘ 
ʛʝʥ FABP6 ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ ʚ ʧʦʜʚʟʜʦʰʥʦʡ ʢʠʰʢʝ. ʊʘʢʞʝ, ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʩʚʷʟʴ ʩ 
ʛʝʥʦʤ ALDH1B, ʛʝʥ ʢʦʜʠʨʫʶʱʠʡ ʬʝʨʤʝʥʪ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʫ. ɼʘʥʥʳʡ ʛʝʥ ʚ ʥʦʨʤʝ ʵʢʩʧʨʝʩʩʠʨʫʝʪʩʷ 
ʚ ʪʦʣʩʪʦʤ ʢʠʰʝʯʥʠʢʝ ʠ ʦʩʦʙʘʷ ʵʢʩʧʨʝʩʩʠʷ ʵʪʦʛʦ ʛʝʥʘ ʙʳʣʘ ʧʨʦʩʣʝʞʝʥʘ ʚ ʘʜʝʥʦʢʘʨʮʠʥʦʤʘʭ ʪʦʣʩʪʦʡ 
ʢʠʰʢʠ [7, ʩ.6 ]. ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʘʢʪʠʚʥʦʡ ʵʢʩʧʨʝʩʩʠʠ ʚ ʨʘʢʦʚʳʭ ʪʢʘʥʷʭ, ʵʪʦʪ ʛʝʥ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 
ʢʘʢ ʤʘʨʢʝʨ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʨʘʢʘ ʧʨʷʤʦʡ ʢʠʰʢʠ [4, ʩ.1537]. 

ʉʪʨʝʣʢʦʡ ʫʢʘʟʘʥ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʛʝʥ. ɻʦʣʫʙʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ ʫʢʘʟʘʥʘ ʩʦʚʤʝʩʪʥʘʷ ʣʦʢʘʣʠʟʘ-
ʮʠʷ ʛʝʥʘ FABP2 c ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʥʘ ʩʭʝʤʝ ʛʝʥʘʤʠ. ʈʦʟʦʚʘʷ ʣʠʥʠʷ ʦʙʦʟʥʘʯʘʝʪ ʬʠʟʠʯʝʩʢʦʝ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʝ ʩ ʛʝʥʦʤ ALDH1B1. ʆʨʘʥʞʝʚʘʷ ʪʦʣʩʪʘʷ ʣʠʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ (67,64%) ʩʭʦʞʝ-
ʩʪʠ ʜʘʥʥʳʭ ʛʝʥʦʚ (FABP2 ʠ FABP1). ɺʩʝ ʦʪʚʝʪʚʣʝʥʥʳʝ ʣʠʥʠʠ ʪʘʢ ʞʝ ʧʦʢʘʟʳʚʘʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʭʘʨʘʢ-
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ʪʝʨʠʩʪʠʢʠ ʩ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʛʝʥʘʤʠ. ɼʘʥʥʘʷ ʩʭʝʤʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 
GeneMANIA [8]. 

 

 
ʉʡʪ.1.  ʅʞʫʙʚʧʤʡʰʞʪʣʡʞ ʨʬʫʡ ʜʞʦʙ FABP2 

 
ʀʟʫʯʝʥʠʝ ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʛʝʥʘ FABP2(rs1799883) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʙʘʟʝ ʜʘʥ-

ʥʳʭ UniProt [9]. ɹʝʣʦʢ, ʩʚʷʟʳʚʘʶʱʠʡ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʯʝʣʦʚʝʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ ʚʥʫʪʨʠʢʣʝʪʦʯ-
ʥʳʭ ʣʠʧʠʜʥʳʭ ʩʚʷʟʳʚʘʶʱʠʭ ʙʝʣʢʦʚ. ʕʪʦʪ ʙʝʣʦʢ ʚʝʩʦʤ 15 ʢɼʘ ʩʚʷʟʳʚʘʝʪ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʩ ʜʣʠʥʥʦʡ 
ʮʝʧʴʶ. ɹʳʣ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥ ʧʨʠʨʦʜʥʳʡ ʥʫʢʣʝʦʪʠʜʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ʫ ʢʦʜʦʥʘ 55, ʢʦʪʦʨʳʡ ʧʨʦʜʫʮʠ-
ʨʫʝʪ ʣʠʙʦ ʘʣʘʥʠʥʩʦʜʝʨʞʘʱʠʡ (Ala55), ʣʠʙʦ ʪʨʝʦʥʠʥʩʦʜʝʨʞʘʱʠʡ (Thr55*) ʙʝʣʦʢ. ʕʪʠ ʜʚʝ ʬʦʨʤʳ FABP2 
ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʠ ʧʝʨʝʥʦʩ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʧʦ ʢʣʝʪʢʘʤ, ʘ ʠʭ ʘʣʣʝʣʠ ʩʚʷ-
ʟʘʥʳ ʩ ʠʥʩʫʣʠʥʦʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ in vivo ʠ / ʠʣʠ ʠʟʤʝʥʝʥʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ ʣʠʧʠʜʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʦ-
ʧʫʣʷʮʠʷʭ ʯʝʣʦʚʝʢʘ [6, ʩ.16]. ɺ ʧʨʦʛʨʘʤʤʝ WebPSN [13] ʥʘʤʠ ʙʳʣʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ 3D ʩʪʨʫʢʪʫʨʘ ʤʫ-
ʪʘʥʪʥʦʛʦ ʙʝʣʢʘ. ʊʨʝʭʤʝʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʳ Ala55 ʙʳʣʘ ʨʘʥʝʝ ʦʧʨʝʜʝʣʝʥʘ 
[9]. ɸ ʪʨʝʭʤʝʨʥʘʷ ʢʦʥʬʦʨʤʘʮʠʷ ʙʝʣʢʘ ʬʦʨʤʳ Thr55* ʧʨʠʚʝʜʝʥʘ ʥʘ (ʨʠʩ. 2).  

 
  ʉʡʪ.2.  ʅʬʫʙʦʫʦʴʢ ʚʞʤʧʣ ʜʞʦʙ FABP2 Thr55* 
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ɺʠʟʫʘʣʠʟʘʮʠʷ ʙʳʣʘ ʩʜʝʣʘʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ WebPSN [13]. 
 

 
ʉʡʪ.3.  ɺʞʤʧʣ ʜʞʦʙ FABP2 Ala54  

 
 ʅʘʟʚʘʥʠʝ ʙʝʣʢʘ 1kzw, ʮʝʧʴ A, ʧʦʟʠʮʠʷ ʙʝʣʢʘ 2-132 ɸʂ. 3D ʩʪʨʫʢʪʫʨʘ ʙʝʣʢʘ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ 

UniProt [9]. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʣʣʝʣʴʥʦʡ ʬʦʨʤʳ ʙʝʣʢʦʚ ʚ ʧʨʦʛʨʘʤʤʝ ProtParam [11] 

ʚʳʷʚʠʣʦ ʩʣʝʜʫʶʱʠʝ ʨʘʟʣʠʯʠʷ (ʪʘʙʣ.2): ʤʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʤʫʪʘʥʪʥʦʛʦ ʙʝʣʢʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚʩʣʝʜʩʪʚʠʝ 
ʟʘʤʝʥʳ ʘʣʘʥʠʥʘ ʥʘ ʘʤʠʥʦʢʠʩʣʦʪʫ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ - ʪʨʝʦʥʠʥ. ʊʘʢʞʝ ʠʟʫʯʝʥʳ ʠʟ-
ʤʝʥʝʥʠʷ ʚ ʠʟʦʵʣʝʢʪʨʠʯʝʩʢʦʡ ʪʦʯʢʝ ʠ ʨʘʟʣʠʯʠʷ ʥʝ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ, ʯʪʦ ʦʙʲʷʩʥʷʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ 
ʨʘʟʥʠʮʫ ʚ 3D ʩʪʨʫʢʪʫʨʝ ʥʦʨʤʘʣʴʥʦʛʦ ʠ ʤʫʪʘʥʪʥʦʛʦ ʙʝʣʢʘ. ʋʚʝʣʠʯʝʥʥʳʡ ʠʥʜʝʢʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʲʷʩ-
ʥʷʝʪ ʥʝ ʫʩʪʦʡʯʠʚʦʩʪʴ ʜʘʥʥʦʡ ʢʦʥʬʦʨʤʘʮʠʠ ʙʝʣʢʘ. ʋʤʝʥʴʰʝʥʥʳʡ ʘʣʠʬʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ (ʥʘ 0.76 ʝʜʠ-
ʥʠʮ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʨʝʘʢʮʠʠ ʙʝʣʢʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʈʘʟʣʠʯʠʷ ʚ ʭʠʤʠʯʝʩʢʦʤ ʩʜʚʠʛʝ ʤʝʞʜʫ ʜʚʫʤʷ ʙʝʣʢʘʤʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʣʠʰʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʣʦ-
ʢʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʥʠʢʘʢʠʭ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʜʨʫʛʠʭ ʤʝʩʪʘʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
ʙʦʣʝʝ ʩʠʣʴʥʦʝ ʩʚʷʟʳʚʘʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʩ Thr54* ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʦʪ ʦʩʪʘʪʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʥʝʧʦ-
ʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʚʷʟʘʥʥʦʡ ʞʠʨʥʦʡ ʢʠʩʣʦʪʦʡ. ɺʤʝʩʪʦ ʵʪʦʛʦ ʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʙʦʣʴʰʘʷ ʙʦʢʦʚʘʷ 
ʮʝʧʴ Thr54* ʚʣʠʷʝʪ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʣʠʛʘʥʜʘ ʯʝʨʝʟ ʤʝʤʙʨʘʥʫ. ʉʪʨʫʢʪʫʨʥʳʝ ʜʝʪʘʣʠ ʵʪʦʡ ʦʙʣʘʩʪʠ ʙʫʜʫʪ 
ʦʙʩʫʞʜʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʦʩʪʘʪʢʘ Thr54* ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʛʝʥʘ FABP2. ʊʘʢʞʝ ʩ ʧʦ-
ʤʦʱʴʶ ʚʝʙ-ʩʝʨʚʝʨʘ VADAR [12] ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʙʝʣʢʘ ʠ ʦʙʲʝʤ ʜʦʤʝ-
ʥʘ ʚ ʤʫʪʘʥʪʥʦʤ ʠ ʥʝ ʤʫʪʘʥʪʦʤ ʚʘʨʠʘʥʪʝ (ʪʘʙʣ.3). 

 
ʋʙʚʤʡʯʙ 2 

ʀʦʙʰʞʦʡʸ ʪʩʙʛʦʡʫʞʤʵʦʧʢ ʮʙʩʙʣʫʞʩʡʪʫʡʣʡ ʦʧʩʥʙʤʵʦʧʜʧ ʡ ʥʬʫʙʦʫʦʧʜʧ ʚʞʤʣʙ 

ɺʞʤʧʣ ʜʞʦʙ FABP2 rs1799883 ʆʧʩʥʙʤʵʦʴʢ ʚʞʤʧʣ ʅʬʫʙʯʡʧʦʦʴʢ ʚʞʤʧʣ 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʙʝʣʢʘ 15207.24 15237.27 

ʀʟʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʪʦʯʢʘ 6.61 6.61 

ʀʥʜʝʢʩ ʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 32.78 33.72 

ɸʣʠʬʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 78.94 78.18 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʙʝʣʢʘ 3860.0 4066.1 

ʆʙʲʝʤ ʜʦʤʝʥʘ 6512.8 6510.5 

 
ʇʚʪʬʟʝʞʦʡʞ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʙʳʣʘ ʠʟʫʯʝʥʘ ʣʠʰʴ ʯʘʩʪʴ ʚʩʝʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝ-

ʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʥʘʤʠ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʜʦʩʪʘʪʦʯʥʦ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʬʠ-
ʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤ ʩʚʦʡʩʪʚʝ ʤʫʪʘʥʪʥʦʛʦ ʙʝʣʢʘ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦ ʥʦʚʳʭ, ʜʣʷ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦ-
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ʚʘʥʠʷ, ʛʝʥʘʭ, ʢʦʪʦʨʳʝ ʥʘʧʨʷʤʫʶ ʠʤʝʶʪ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʛʝʥʦʤ FABP2, ʯʪʦ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʢʘʢ ʦʩʥʦʚʘ-
ʥʠʝ, ʜʣʷ ʙʫʜʫʱʝʡ ʨʘʙʦʪʳ.  ɼʘʣʴʥʝʡʰʠʡ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʥʦʚ ʠ ʠʭ ʧʨʦʜʫʢʪʦʚ, ʚ ʩʦʚʦʢʫʧ-
ʥʦʩʪʠ ʩ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʦʯʝʥʴ ʧʦʜʨʦʙʥʦ ʠʟʫʯʠʪʴ ʧʨʠʨʦʜʫ 
ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʪʨʫʢʪʫʨ, ʥʦ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʪʴ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʨʠʩʢʦʚ ʟʘʙʦʣʝ-
ʚʘʥʠʡ ʠ ʩʦʟʜʘʪʴ ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʨʝʜʠʢʮʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʩʠʤʧʪʦʤʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 
ʥʘʨʫʰʝʥʠʷʤʠ ɾʂʊ. 
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ɹʦʦʧʫʙʯʡʸ: ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʜʚʝʥʘʜʮʘʪʠ ʛʘʣʦʘʣʢʘʣʦʬʠʣʴʥʳʭ 
ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ Halomonodaceae ʠ Pseudomonodaceae ʠʟ ʢʦʣʣʝʢʮʠʠ ʫʬʠʤʩʢʦʛʦ ʀʥʩʪʠʪʫ-
ʪʘ ʙʠʦʣʦʛʠʠ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʝʨʙʠʮʠʜ 2,4-ɼ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦ-
ʜʘ. ɸ ʪʘʢʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʛʝʥʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʜʝʛʨʘʜʘʮʠʶ 2,4-ɼ ʠ 
ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʘ ʛʝʥʘ tfdA. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ  ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʜʣʷ ʙʠʦʨʝ-
ʤʝʜʠʘʮʠʠ ʟʘʛʨʷʟʥʝʥʥʳʭ ʠ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʘʢʪʝʨʠʷ, 2,4-ɼ, ʦʢʩʠʛʝʥʘʟʘ, ʛʝʥ, ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ. 
 

GENETIC ANALYSIS OF THE PROCESS OF MICROBIAL DEGRADATION OF SYSTEMIC HERBICIDE 
 OF 2,4-DICHLOROPHENOXYXOUS ACID 

 
Gilvanova Elena Albertovna, 
Vasilyeva Alena Mikhailovna,  

Galina Liliya Maratovna 
 
Abstract. This paper presents the results of analysis of twelve haloalkalophilic strains of the bacteria of the 
family Halomonodaceae and Pseudomonodaceae from the collection of the Ufa Institute of Biology for the abil-
ity to use the herbicide 2,4-D as the sole carbon source. Also, a bioinformatic analysis of genes controlling the 
degradation of 2,4-D and analysis of the product of the tfdA gene was carried out. The obtained data can be 
used in biotechnology for bioremediation of contaminated and saline soils. 
Key words: bacterium, 2,4-D, oxygenase, gene, microorganisms 

 
ɻʛʞʝʞʦʡʞ. ʆʭʨʘʥʘ ʧʦʯʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʢʘʢ ʣʶʙʳʝ ʚʨʝʜ-

ʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʧʦʯʚʝ, ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ʇʨʦʠʩʭʦʜʠʪ 
ʧʦʩʪʦʷʥʥʦʝ ʚʳʤʳʚʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʦʪʢʨʳʪʳʝ ʚʦʜʦʸʤʳ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦ-
ʚʘʪʴʩʷ ʯʝʣʦʚʝʢʦʤ ʜʣʷ ʧʠʪʴʷ ʠ ʜʨʫʛʠʭ ʥʫʞʜ.  
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ʂʩʝʥʦʙʠʦʪʠʢʠ ï ʵʪʦ ʯʫʞʝʨʦʜʥʳʝ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, ʝʩʪʝʩʪʚʝʥʥʦ ʥʝ 
ʚʭʦʜʷʱʠʝ ʚ ʢʨʫʛʦʚʦʨʦʪ ʙʠʦʛʝʥʦʚ ʠ, ʦʙʳʯʥʦ, ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʧʦʨʦʞʜʝʥʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ 
[1, ʩ.43]. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʩʥʦʚʘ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʜ-
ʜʝʨʞʘʥʠʷ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  ʆʥʠ ʠʛʨʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʢʦʥʚʝʨʩʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 
ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

ɼʝʛʨʘʜʘʮʠʷ 2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʛʝʥʦʚ  tfdA, tftA, cadA. 
tfdA ï ʧʝʨʚʳʡ ʛʝʥ ʧʫʪʠ, ʛʝʥ ʠʥʠʮʠʘʮʠʠ ʢʘʪʘʙʦʣʠʟʤʘ 2,4-ɼ, ʢʦʜʠʨʫʝʪ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪʟʘʚʠʩʠʤʫʶ ʜʠ-

ʦʢʩʠʛʝʥʘʟʫ, ʢʦʪʦʨʘʷ ʢʘʪʘʣʠʟʠʨʫʝʪ ʧʝʨʚʫʶ ʩʪʘʜʠʶ ʚ ʧʫʪʠ ʜʝʛʨʘʜʘʮʠʠ 2,4-ɼ.  
ɼʘʥʥʳʡ ʬʝʨʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪ ʠ Fe2+-ʟʘʚʠʩʠʤʫʶ ʜʠʦʢʩʠʛʝʥʘʟʫ, ʢʦʪʦʨʘʷ 

ʛʠʜʨʦʢʩʠʣʠʨʫʝʪ 2,4-ɼ, ʯʪʦ ʚʝʜʝʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʝʩʪʘʙʠʣʴʥʦʛʦ ʧʦʣʫʘʮʝʪʘʣʷ, ʢʦʪʦʨʳʡ ʚ ʜʘʣʴʥʝʡʰʝʤ 
ʨʘʟʣʘʛʘʝʪʩʷ ʜʦ 2,4-ʜʠʭʣʦʨʬʝʥʦʣʘ ʠ ʚʦʜʳ. ʈʝʘʢʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʢʦʥʚʝʨʩʠʠ Ŭ-ʢʝʪʦʛʣʫʪʘʨʘʪʘ ʜʦ 
ʩʫʢʮʠʥʘʪʘ ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ [3,ʩ.2083]. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʪʘʢʞʝ ʚʳʷʚʣʝʥʳ ʛʝʥʳ ʠʥʠʮʠʘʮʠʠ ʢʘʪʘʙʦʣʠʟʤʘ 2,4-ɼ, ʢʦʪʦʨʳʝ ʥʝ ʷʚʣʷʶʪ-
ʩʷ tfdA-ʧʦʜʦʙʥʳʤʠ. ʊʨʠ ʛʝʥʘ, ʢʣʘʩʪʨʠʨʫʶʱʠʭʩʷ ʢʘʢ cadABC, ʢʦʜʠʨʫʶʪ ʚʪʦʨʦʡ ʪʠʧ 2,4-ɼ-ʨʘʩʱʝʧʣʷʶʱʝʛʦ 
ʬʝʨʤʝʥʪʘ, ʢʘʢ ʧʨʝʜʧʦʣʘʛʘʶʪ ʤʦʥʦʦʢʩʠʛʝʥʘʟʫ, ʦʪʚʝʪʩʪʚʝʥʥʫʶ ʟʘ 2,4-ɼ ʨʘʩʱʝʧʣʝʥʠʝ ʚ Bradyrhizobium 
sp. ʰʪʘʤʤ HW1 [4,ʩ.509].  

ɼʣʷ ʘʵʨʦʙʥʦʡ ʢʦʥʚʝʨʩʠʠ ʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʳʭ ʢʠʩʣʦʪ, ʢʨʦʤʝ tfd-ʛʝʥʦʚ ʠʟʚʝʩʪʥʳ tftïʛʝʥʳ, ʣʦʢʘʣʠ-
ʟʦʚʘʥʥʳʝ ʥʘ ʭʨʦʤʦʩʦʤʝ ʰʪʘʤʤʘ Burkholderia cepacia AC1100. ɻʝʥʳ tftA ʠ tftB ʢʦʜʠʨʫʶʪ ʜʚʝ ʩʫʙʲʝʜʠʥʠ-
ʮʳ ʬʝʨʤʝʥʪʘ ʦʢʩʠʛʝʥʘʟʳ, ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʟʘ ʧʝʨʚʫʶ ʩʪʘʜʠʶ ʧʫʪʠ, ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʚ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦ-
ʚʘʥʠʠ ʩʫʙʩʪʨʘʪʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ - ʚʳʷʚʠʪʴ ʥʘʣʠʯʠʝ ʛʦʤʦʣʦʛʦʚ ʛʝʥʘ tfdA, ʢʦʥʪʨʦʣʠʨʫʶʱʝʛʦ ʜʝʛʨʘʜʘʮʠʶ 2,4-ɼ ʫ 
ʰʪʘʤʤʦʚ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ Halomonodaceae ʠ Pseudomonodaceae ʠʟ ʢʦʣʣʝʢʮʠʠ ʫʬʠʤʩʢʦʛʦ ʀʥʩʪʠʪʫ-
ʪʘ ʙʠʦʣʦʛʠʠ. ɸ ʪʘʢʞʝ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʩʪʨʦʠʪʴ ʬʠʣʦʛʝʥʝʪʠʯʝʩʢʦʝ ʜʨʝʚʦ ʜʣʷ ʦʧʨʝ-
ʜʝʣʝʥʠʷ ʨʦʜʩʪʚʘ ʰʪʘʤʤʦʚ ʠ ʧʨʦʚʝʩʪʠ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʜʫʢʪʘ ʛʝʥʘ tfdA ʫ ʜʚʫʭ ʩʝʤʝʡʩʪʚ 
ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ Halomonas ʠ Pseudomonas. 

ʅʞʫʧʝʴ. ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ɔ-ʧʨʦʪʝʦʙʘʢʪʝʨʠʠ ʠʟ ʢʦʣʣʝʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
ʋʬʠʤʩʢʦʛʦ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ. ɺʩʝ ʰʪʘʤʤʳ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘ-
ʣʠʟʘ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ, ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʪʥʝʩʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʢ ʛʨʘʤʦʪʨʠ-
ʮʘʪʝʣʴʥʳʤ ʙʘʢʪʝʨʠʷʤ ʩʝʤʝʡʩʪʚ Halomonodaceae ʠ Pseudomonodaceae. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʳʭ ʰʪʘʤ-
ʤʦʚ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʢʫʣʴʪʫʨʳ ʀ6ʩ ʠ I6, ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʚʰʠʝ ʭʦʨʦʰʠʡ ʨʦʩʪ ʥʘ ʤʠʥʠʤʘʣʴʥʦʡ ʘʛʘʨʠʟʦ-
ʚʘʥʥʦʡ ʩʨʝʜʝ ʄ9 [5, ʩ.480] ʩ ʥʝʙʦʣʴʰʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʩʦʜʝʨʞʘʚʰʝʡ 2,4-ɼ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ 
ʠʩʪʦʯʥʠʢʘ ʫʛʣʝʨʦʜʘ. 

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʙʘʢʪʝʨʠʘʣʴʥʦʡ ʛʝʥʦʤʥʦʡ ɼʅʂ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʘʙʦʨ ʨʝʘʢʪʠʚʦʚ ʬʠʨʤʳ Axygen 
biosciences, ʩʦʛʣʘʩʥʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʊʘʢ ʢʘʢ ʧʦʣʥʝʝ ʚʩʝʛʦ ʠʟʫʯʝʥ tfdA-ʛʝʥ ʠʥʠʮʠʘʮʠʠ 2,4-ɼ - ʢʘʪʘʙʦʣʠʟʤʘ ʣʦʢʘʣʠʟʦʚʘʥʥʳʡ ʥʘ ʧʣʘʟʤʠ-
ʜʝ pJP4 (ʰʪʘʤʤ Wautersia eutropha JMP134) ʜʣʷ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʘ tfdA ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʘʡʤʝ-
ʨʳ ʥʘ ʵʪʦʪ ʛʝʥ. 

ɸʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʘ 16S ʨʈʅʂ ʰʪʘʤʤʘ I6 ʠ ʀ6ʩ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʠʤʝʨʘʟʥʦʡ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ 
ʛʝʥʘ 16S ʨʈʅʂ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʨʘʟʤʝʨʥʦʡ ʢʦʧʠʠ ʛʝʥʘ 16S ʨʈʅʂ, ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʫʥʠʚʝʨ-
ʩʘʣɹʥʘʷ ʧʨʘʡʤʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩ ʧʨʘʡʤʝʨʘʤʠ 8-27F ʠ 1492R. 

ɸʥʘʣʠʟ ʧʨʦʜʫʢʪʦʚ ʇʎʈ. ɼʣʷ ʘʥʘʣʠʟʘ ʧʨʦʜʫʢʪʦʚ ʇʎʈ ʙʳʣ ʧʨʦʚʝʜʝʥ ʵʣʝʢʪʨʦʬʦʨʝʟ ʇʎʈ ʚ 1.5% 
ʘʛʘʨʦʟʥʦʤ ʛʝʣʝ. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʩ ʘʥʘʣʦʛʠʯʥʳʤʠ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ, ʧʦʤʝʱʝʥʥʳʤʠ ʚ ʙʘʟʫ ʜʘʥʥʳʭ GenBank. ʇʝʨʚʠʯʥʳʡ ʘʥʘʣʠʟ ʩʭʦʜʩʪʚʘ ʥʫʢʣʝʦʪʠʜʥʳʭ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʦʚ 16S  ʨʈʅʂ ʠʟʫʯʘʝʤʳʭ ʰʪʘʤʤʦʚ ʧʨʦʚʦʜʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝ-
ʪʘ BLAST. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʝʥʘ 16S ʨʈʅʂ ʙʳʣʘ ʚʳʨʦʚʥʝʥʘ ʩ ʫʢʘʟʘʥʥʳʤʠ ʚ ʪʘʙʣʠʮʝ ʩʦʦʪʚʝʪʩʪʚʫ-
ʶʱʠʤʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ ʙʣʠʞʘʡʰʠʭ ʚʠʜʦʚ ʙʘʢʪʝʨʠʡ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ CLUSTAL.W 

ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʘʟʳ ʜʘʥʥʳʭ: UniProt - ʦʪʢʨʳʪʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʙʝʣʢʦʚ; 
ProtParam - ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʙʝʣʢʦʚ. 
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ʉʞʠʬʤʵʫʙʫ.ɹ ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʣʝʢʪʨʦʬʦʨʝʟoʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʧʦʩʣʝ ʘʤʧʣʠʬʠʢʘʮʠʠ ʛʝʥʘ ʠʥʠʮʠʘ-
ʮʠʠ ʢʘʪʘʙʦʣʠʟʤʘ 2,4-ʜʠʭʣʦʨʬʝʥʦʢʩʠʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ tfdA, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʛʝʥʦʤʝ ʰʪʘʤʤʦʚ I6 
ʠ ʀ6ʩ ʠʤʝʶʪʩʷ ʛʦʤʦʣʦʛʠ ʛʝʥʘ tfdA.  

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʰʪʘʤʤʘ ʀ6ʩ ʚʳʷʚʠʣ ʛʦʤʦʣʦʛʠʶ ʛʝʥʘ 16S ʨʈʅʂ ʥʘ ʫʨʦʚʥʝ 98-99% ʩ ʧʦ-
ʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʷʤʠ Pseudomonas songnenensis, Pseudomonas xanthomarina, Pseudomonas kunmingen-
sis, Pseudomonas chloritidismutans, ʚʭʦʜʷʱʠʭ ʚ ʛʨʫʧʧʫ Pseudomonas stutzeri. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʧʩʝʚʜʦʤʘ-
ʥʘʜʘʤʠ ʛʨʫʧʧʳ Pseudomonas oleovoran , ʛʝʥʝʪʠʯʝʩʢʦʝ ʩʭʦʜʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʛʝʥʘ ʩʦʩʪʘʚʣʷʣʦ 
ʧʦʨʷʜʢʘ 97-98%, ʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʛʨʫʧʧʳ Pseudomonas aeruginosa 97%. ʅʘ ʬʠʣʦʛʨʘʤʤʝ  (ʈʠʩ.1)  
ʜʘʥʥʳʡ ʰʪʘʤʤ ʀ6ʩ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʚʝʨʦʷʪʥʦʩʪʠ ʚʭʦʜʠʪ ʚ ʢʦʤʧʘʢʪʥʳʡ ʢʣʘʩʪʝʨ Pseudomonas stut-
zeri. ɻʦʤʦʣʦʛʠʷ ʛʝʥʘ 16S ʨʈʅʂ ʩʦʩʪʘʚʣʷʝʪ 99%, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʦʙʱʥʦʩʪʴʶ ʬʠʟʠʦʣʦʛʦ-
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

 

 
 

ʉʡʪ.1.  ʍʡʤʧʜʞʦʞʫʡʰʞʪʣʧʞ ʝʩʞʛʧ Pseudomonas stutzeri, ʨʧʪʫʩʧʞʦʦʧʞ ʥʞʫʧʝʧʥ çNeighbor-joiningè 
ʡ ʝʞʥʧʦʪʫʩʡʩʬʷʲʞʞ ʛʧʠʥʧʟʦʧʞ ʨʧʤʧʟʞʦʡʞ ʱʫʙʥʥʙ ʁ6ʪ ʪʩʞʝʡ ʨʩʞʝʪʫʙʛʡʫʞʤʞʢ Pseudomonas 

 
 ʄʘʩʰʪʘʙ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 2 ʥʫʢʣʝʦʪʠʜʥʳʤ ʟʘʤʝʥʘʤ ʥʘ ʢʘʞʜʳʝ 100 ʥʫʢʣʝʦʪʠʜʦʚ. ʎʠʬʨʘʤʠ ʧʦʢʘʟʘ-

ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʨʷʜʢʘ ʚʝʪʚʣʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʩ ʧʦʤʦʱʴʶ çbootstrapè-ʘʥʘʣʠʟʘ 
(ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʚʳʰʝ 50%). 

ʌʠʣʦʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʙʣʠʞʘʡʰʠʤ ʨʦʜʩʪʚʝʥʥʠʢʦʤ ʜʣʷ ʰʪʘʤʤʘ I6 ʦʢʘʟʘʣʩʷ 
Halomonas desiderata  ï ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ñungrouped Halomonasò. ʐʪʘʤʤʳ ʦʙʨʘʟʦʚʳʚʘʣʠ 
ʤʦʥʦʬʠʣʝʪʠʯʝʩʢʠʡ ʢʣʘʩʪʝʨ ʩ ʚʳʩʦʢʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ñbootstrapòï100% ʠ ʫʨʦʚʥʝʤ ʩʭʦʜʩʪʚʘ ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʝʡ ʚʥʫʪʨʠ ʛʨʫʧʧʳ  I 92,2 ï 95,2%. ɺʳʩʦʢʠʡ ʧʨʦʮʝʥʪ ʛʦʤʦʣʦʛʠʠ ʛʝʥʘ  I6 ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʘʢʞʝ 
ʦʙʱʥʦʩʪʴʶ ʬʠʟʠʦʣʦʛʦ-ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʰʝʛʦ ʰʪʘʤʤʘ ʠ ʜʝʥʠʪʨʠʬʠʢʘʪʦʨʘ Halomonas 
desiderata (ʈʠʩ.2). 
 



INTERNATIONAL INNOVATION RESEARCH 37 

 

XII International scientific conference | www.naukaip.ru 

 
ʉʡʪ.2.  ʍʡʤʧʜʞʦʞʫʡʰʞʪʣʧʞ ʝʩʞʛʧ Halomonas desiderata,  ʝʞʥʧʦʪʫʩʡʩʬʷʲʞʞ ʛʧʠʥʧʟʦʧʞ ʨʧʤʧʟʞʦʡʞ 

ʱʫʙʥʥʙ ʁ6ʪ ʪʩʞʝʡ ʨʩʞʝʪʫʙʛʡʫʞʤʞʢ Halomonas 
 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʜʫʢʪʘ ʛʝʥʘ tfdA ʫ ʰʪʘʤʤʘ 
Pseudomonas putida. Pseudomonas putida ʦʪʣʠʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʤʝʪʘʙʦʣʠʟʤʦʤ. ʅʝʢʦʪʦʨʳʝ 
ʰʪʘʤʤʳ Pseudomonas putida ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩʪʠʨʦʣʘ ʚ ʙʠʦʨʘʟʣʘʛʘʝʤʳʝ 
ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ. ʅʘʧʨʠʤʝʨ,  Pseudomonas putida ʤʦʞʝʪ ʨʘʟʣʘʛʘʪʴ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ, ʢʦʪʦʨʳʡ 
ʜʦʣʛʦʝ ʚʨʝʤʷ  ʩʯʠʪʘʣʩʷ ʥʝʜʦʩʪʫʧʥʳʤ ʜʣʷ ʙʠʦʨʘʟʣʦʞʝʥʠʷ.  

ɹʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʰʪʘʤʤʘ ʧʦʤʦʞʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʫʯʠʪʴ  ʛʝʥʝʪʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʜʝ-
ʩʪʨʫʢʮʠʠ, ʥʦ ʠ ʧʦʤʦʞʝʪ ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʦʙʥʳʭ ʙʘʢʪʝʨʠʡ  ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ.   

ʅʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʥʘʤʠ ʙʳʣʘ ʠʟʫʯʝʥʘ 3D ʩʪʨʫʢʪʫʨʘ ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʛʝʥʘ tfdA (ʈʠʩ.3), 
ʢʦʪʦʨʳʡ ʢʦʜʠʨʫʝʪ Ŭ-ʢʝʪʦʛʣʫʪʦʨʘʪ ʜʠʦʢʩʠʛʝʥʘʟʫ. ʇʨʠ ʠʟʫʯʝʥʠʠ 3D ʤʦʜʝʣʠ ʙʝʣʢʘ, ʚʘʞʥʦ ʫʯʝʩʪʴ ʝʛʦ ʬʠʟʠ-
ʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʊʘʙʣ.1). ɼʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʳ ʠʟʫʯʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ 
ProtParam [7]. ʀʟ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʝ ʙʝʣʢʘ, ʚʘʞʥʦ ʫʯʠʪʳ-
ʚʘʪʴ, ʯʪʦ ʤʘʩʩʘ ʙʝʣʢʘ ʫ ʨʘʟʥʳʭ ʰʪʘʤʤʦʚ, ʠʤʝʶʱʠʭ ʛʝʥ tfdA,  ʘʙʩʦʣʶʪʥʦ ʨʘʟʥʘʷ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʣʠʯʠ-
ʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʙʝʣʢʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʢʘʞʜʦʛʦ ʰʪʘʤʤʘ. ʀʟʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʪʦʯʢʘ (pH ʙʝʣʢʘ) ʦʩʪʘʝʪʩʷ ʥʝ 
ʠʟʤʝʥʦʡ ʫ ʤʥʦʛʠʭ ʰʪʘʤʤʦʚ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʘʢ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʙʝʣʢʦʚʳʭ 
ʧʨʦʜʫʢʪʦʚ ʛʝʥʘ tfdA. ɸʣʠʬʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ  ʠ ʠʥʜʝʢʩ ʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʙʝʣʢʘ ʷʚʣʷʶʪʩʷ ʧʨʠʤʝʨʥʦ ʪʘʢʦʡ 
ʞʝ, ʢʘʢ ʠ ʫ ʜʨʫʛʠʭ  ʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɸ ʟʥʘʯʠʪ, ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʥʝʩʫʪ. 

 

 
 

ʉʡʪ.3.  3D ʪʫʩʬʣʫʬʩʙ ʚʞʤʣʧʛʧʜʧ ʨʩʧʝʬʣʫʙ ʜʞʦʙ tfdA 
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ʀʤʷ ʤʦʜʝʣʠ B5A9L2.ʉʠʥʠʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʛʠʜʨʦʬʦʙʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ, ʦʨʘʥʞʝʚʳʤ ʮʚʝʪʦʤ 
ʧʨʝʜʩʪʘʚʣʝʥ ʛʣʠʮʠʥ (Gly), ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ (Lys, 
Arg), ʟʝʣʝʥʳʡ ʮʚʝʪ-ʧʦʣʷʨʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ (Ser, Thr, Gln,Asn), ʪʝʤʥʦ-ʟʝʣʝʥʳʤ ʮʚʝʪʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʙʦʣʴʰʠʝ ʛʠʜʨʦʬʦʙʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ (Tyr), ʨʦʟʦʚʳʡ ʮʚʝʪ- ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʝ ʘʤʠʥʦʢʠʩʣʦʪʳ 
(Asp,Glu), ʞʝʣʪʳʤ ʮʚʝʪʦʤ ʫʢʘʟʘʥʘ ɸʂ ʧʨʦʣʠʥ (Pro) 

 
ʋʙʚʤʡʯʙ 1 

ʀʦʙʰʞʦʡʸ ʭʡʠʡʣʧ-ʮʡʥʡʰʞʪʣʡʮ ʮʙʩʙʣʫʞʩʡʪʫʡʣ ʚʞʤʣʙ 

ɺʞʤʧʣ ʜʞʦʙ tfdA ʎʙʩʙʣʫʞʩʡʪʫʡʣʡ ʚʞʤʣʙ 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʤʘʩʩʘ ʙʝʣʢʘ 32499.72 

ʀʟʦʵʣʝʢʪʨʠʯʝʩʢʘʷ ʪʦʯʢʘ 6.56 

ʀʥʜʝʢʩ ʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ 42.54 

ɸʣʠʬʘʪʠʯʝʩʢʠʡ ʠʥʜʝʢʩ 80.56 

 
ʇʚʪʬʟʝʞʦʡʞ. ʆʩʥʦʚʥʳʤʠ ʟʘʛʨʷʟʥʠʪʝʣʷʤʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʷʚʣʷʶʪʩʷ ʭʣʦʨʘʨʦʤʘʪʠʯʝʩʢʠʝ ʫʛ-

ʣʝʚʦʜʦʨʦʜʳ. ɺʢʣʘʜ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ ʛʝʥʦʚ ʜʝʛʨʘʜʘʮʠʠ ʥʘʯʘʣʴʥʳʭ ʵʪʘʧʦʚ ʢʘʪʘʙʦʣʠʟʤʘ ʢʩʝʥʦʙʠʦʪʠʢʦʚ 
ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʵʚʦʣʶʮʠʠ ʧʫʪʝʡ ʤʝʪʘʙʦʣʠʟʤʘ ʥʦʚʳʭ ʩʫʙʩʪʨʘʪʦʚ, ʘ ʪʘʢʞʝ ʤʝʭʘ-
ʥʠʟʤʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʘʢʠʭ ʠʟʤʝʥʝʥʥʳʭ ʛʝʥʦʚ ʩʨʝʜʠ ʤʠʢʨʦʙʥʦʡ ʧʦʧʫʣʷʮʠʠ. 

ɼʘʣʴʥʝʡʰʝʝ, ʙʦʣʝʝ ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ ʛʝʥʦʚ ʠ ʠʭ ʧʨʦʜʫʢʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʙʠʦʠʥʬʦʨʤʘʪʠʯʝʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʧʦʠʩʢ ʥʦʚʳʭ ʰʪʘʤʤʦʚ ʜʝʩʪʨʫʢʪʦʨʦʚ ʠʣʠ ʠʟʫʯʠʪʴ ʫʞʝ ʩʫ-
ʱʝʩʪʚʫʶʱʠʝ ʰʪʘʤʤʳ, ʯʪʦʙʳ ʧʦʥʷʪʴ ʠʭ ʫʥʠʢʘʣʴʥʫʶ ʧʨʠʨʦʜʫ ʜʝʩʪʨʫʢʮʠʠ. 

ʀʟʫʯʝʥʥʳʝ ʙʘʢʪʝʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʝʩʦʤʥʝʥʥʳʡ ʠʥʪʝʨʝʩ ʚ ʧʣʘʥʝ ʫʪʠʣʠʟʘʮʠʠ ʩʠʩʪʝʤʥʦʛʦ ʛʝʨʙʠ-
ʮʠʜʘ 2,4-ɼ, ʦʩʦʙʝʥʥʦ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʡ ʟʘʩʦʣʝʥʥʦʩʪʠ ʧʦʯʚ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʌʠʨʩʦʚ ʅ.ʅ., ʄʠʢʨʦʙʠʦʣʦʛʠʷ: ʩʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ, ʄ: ɼʨʦʬʘ, 2006, ʉ.43; 
2. ʊʠʪʦʚʘ ʅ.ʄ., ʈʘʙʦʯʘʷ ʧʨʦʛʨʘʤʤʘ ʜʠʩʮʠʧʣʠʥʳ ʢʩʝʥʦʙʠʦʭʠʤʠʷ. ʀʥʩʪʠʪʫʪ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʙʠʦʣʦʛʠʠ ʠ ʙʠʦʪʝʭʥʦʣʦʛʠʠ. ʂʘʬʝʜʨʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʙʠʦʣʦʛʠʠ, ʂʨʘʩʥʦʷʨʩʢ, 2008, ʉ.17; 
3. Fukumori F., Hausinger R.P. Alcaligenes eutrophus JMP134 "2,4-dichlorophenoxyacetate 

monooxygenase" is an alpha-ketoglutarate-dependent dioxygenase // J. Bacteriol. - 1993a. - V. 175. - ˉ 7. - 
P. 2083-2086; 

4. Kitagawa, Sachiko Takami, Keisuke Miyauchi, Eiji Masai, Yoichi Kamagata, James M. Tiedje and 
Masao Fukuda Novel 2,4-Dichlorophenoxyacetic Acid Degradation Genes from Oligotrophic Bradyrhizobium 
sp. Strain HW13 Isolated from a Pristine Environment. Wataru // J. of bacteriology, 2002, p. 509ï518 Vol. 184, 
No. 2.  

5. ʄʘʥʠʘʪʠʩ ʊ., ʌʨʠʯ ʕ., ʉʵʤʙʨʫʢ ɼʞ. ʄʝʪʦʜʳ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʞʝʥʝʨʠʠ. ʄʦʣʝʢʫʣʷʨʥʦʝ ʢʣʦʥʠ-
ʨʦʚʘʥʠʝ. ʄ.: ʄʠʨ, 1984. 480 ʩ. 

6. ɺʘʩʠʣʴʝʚ ɼ.ɸ., ɺʠʢʪʦʨʦʚ ɼ.ɸ. ɺʳʜʝʣʝʥʠʝ ʠ ʪʠʧʠʨʦʚʘʥʠʝ ʙʘʢʪʝʨʠʡ Pseudomonas 
putida//ɺʝʩʪʥʠʢ ʋʣʴʷʥʦʚʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ˉ3. 2010 ʉ.58 

7. http://www.uniprot.org/, https://web.expasy.org/protparam/ 
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Ã´º 004.94  

¼¾´µ»¸À¾²°½¸µ ¸½´¸²¸´Ã°»Ì½¾³¾ 
¿¾²µ´µ½¸Ï ²¾´¸Âµ»Ï ½° Àµ³Ã»¸ÀÃµ¼¾¼ 
¿µÀµºÀ¯ÁÂºµ Á ¿¾¼¾ÉÌÎ ¿À¾³À°¼¼½ËÅ 
ÁÀµ´ÁÂ²  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 
ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʄɸɼʀ)è 

 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 
ʚʦʜʠʪʝʣʷ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʤ ʧʝʨʝʢʨʝʩʪʢʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʝ-
ʪʦʜʳ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʆʜʥʘʢʦ ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʯʘʱʝ ʚʩʝʛʦ ʦʢʘʟʳʚʘʝʪʩʷ ʵʬ-
ʬʝʢʪʠʚʥʳʤ ʣʠʰʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʵʪʦʤʫ ʚʥʝʜʨʝʥʠʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ, ʪʝʭ ʠʣʠ 
ʠʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʦʣʞʥʳ ʧʨʝʜʰʝʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫ-
ʯʝʥʠʝ ʧʦʚʝʜʝʥʠʷ ʚʦʜʠʪʝʣʷ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʘʥʘ-
ʣʠʟ ʠ ʠʟʫʯʝʥʠʝ ʧʨʠʯʠʥ ʟʘʜʝʨʞʝʢ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʝʰʝʭʦʜʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʠʪʝʣʷ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʠʪʝʣʷ, ʪʨʝ-
ʢʠʥʛ, ʤʦʜʝʣʴ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ, PTV VISSIM. 
 

MODELING INDIVIDUAL DRIVER BEHAVIOR ON A REGULATED INTERSECTION WITH THE HELP 
 OF SOFTWARE TOOLS 

 
Kuftinova Natalõya Grigorõevna 

 
Abstract: the article considers the problem of modeling individual driver behavior on a regulated intersection. 
Currently known and used various methods of traffic organization. However, each of these methods is often 
effective only under certain conditions. Therefore, the implementation of a method, those or other measures of 
traffic organization must be preceded by a systematic study of driver behavior, quantitative and qualitative 
characteristics of the traffic analysis and study of causes of delays of vehicles and pedestrians. 
Key words: physiological parameters of the driver, psychological indicators of the driver, the tracking, model 
of the optimal speed, modeling of the transport stream, PTV VISSIM.  

 
ɻɻɾɽɾʆʁɾ 
ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʦʷʚʣʝʥʠʷ ʟʘʪʦʨʦʚ ʷʚʣʷʝʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦʪʦʢʘʤʠ ʥʘ ʨʝʛʫʣʠ-

ʨʫʝʤʳʭ ʧʝʨʝʢʨʝʩʪʢʘʭ. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʪʨʘʥʩʧʦʨʪʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʧʝʨʝʚʦʟʢʘʭ ʜʦʩʪʠʛʘʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʦʨʛʘʥʠ-
ʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʡ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʦʚ ʜʦʩʪʘʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ, ʧʦʚʳ-
ʰʝʥʠʶ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ (ʊʉ) 
ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
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ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʚ ʛʦʨʦʜʘʭ, ʛʜʝ 
ʨʦʩʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʧʦʚʳʰʝʥʠʝ ʧʣʦʪʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʠ ʢʘʢ ʩʣʝʜ-
ʩʪʚʠʝ ʵʪʦʛʦ ʩʥʠʞʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʊʉ, ʫʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ɼʊʇ ʠ ʫʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʠʠ.  

1. ʈʉʇɻʇɽʁʅʔɾ ʁʊʊʄɾɽʇɻɹʆʁʘ ʈʇ ɽɹʆʆʇʂ ʋɾʅɾ  
ɺ ʨʘʤʢʘʭ ʰʠʨʦʢʦʛʦ ʘʥʘʣʠʟʘ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʨʫʙʝʞʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ  

ʧʦʚʝʜʝʥʠʷ ʚʦʜʠʪʝʣʷ ʧʨʠʚʦʜʷʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʛʨʫʟ-
ʢʦʡ ʠ ʧʝʨʝʛʨʫʟʢʦʡ, ʢʦʪʦʨʳʝ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʵʨʛʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʠʪʝʣʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʦ-
ʢʘʟʘʪʝʣʠ: 

1. ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʤʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʯʘʩʪʦʪʘ ʧʫʣʴʩʘ (ʏʇ) ʠ ʠʟʤʝʥʯʠ-
ʚʦʩʪʴ ʨʠʪʤʘ ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ ʠ ʜʨ.); 

2. ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ (ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʟʨʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ 
ʚʦʞʜʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʩʫʙʲʝʢʪʠʚʥʳʝ ʢʨʠʪʝʨʠʠ ʩʘʤʦʦʮʝʥʢʠ ʯʫʚʩʪʚʘ ʦʧʘʩʥʦʩʪʠ ʚ ʪʨʘʥʩʧʦʨʪ-
ʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʫʩʪʘʣʦʩʪʠ ʠ ʪ. ʧ.).  

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʜʘʯ ɽ.ɸ. ɼʝʨʝʚʷʥʢʦ ʟʘʤʝʨʷʶʪ ʧʩʠʭʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝ-
ʟʝʨʚʳ ʚʦʜʠʪʝʣʝʡ (spare capacity), ʢʦʪʦʨʳʝ ʥʝ ʫʯʘʩʪʚʫʶʪ ʚ ʚʳʧʦʣʥʝʥʠʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ. ʏʝʤ ʚʳʰʝ 
ʩʣʦʞʥʦʩʪʴ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ, ʪʝʤ ʥʠʞʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ. ɺʚʦʜ ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
ʟʘʜʘʯ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʩʣʫʭ (ʥʘʧʨʠʤʝʨ, ʫʩʪʥʳʝ ʘʨʠʬʤʝʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ) ʠʣʠ ʚʠʟʫʘʣʴʥʦ (ʥʘʧʨʠʤʝʨ, ʧʦ-
ʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʧʦʢʘʟʘʥʠʡ ʩʧʠʜʦʤʝʪʨʘ). ʇʝʨʝʜ ʚʦʜʠʪʝʣʷʤʠ ʩʪʘʚʠʣʘʩʴ ʟʘʜʘʯʘ ʚʳʯʠʪʘʥʠʷ ʧʨʦʠʟʥʦ-
ʩʠʤʳʭ ʚʩʣʫʭ ʯʠʩʝʣ, ʢʦʪʦʨʘʷ ʚʥʝ ʨʘʤʦʢ ʧʨʦʮʝʩʩʘ ʚʦʞʜʝʥʠʷ ʨʝʰʘʣʘʩʴ ʙʝʟ ʦʰʠʙʦʢ ʥʘ 90,6%, ʧʨʠ ʜʚʠʞʝ-
ʥʠʠ ʧʦ ʫʣʠʮʘʤ ʞʠʣʳʭ ʤʘʩʩʠʚʦʚ ð ʥʘ 83,8%, ʘ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʫʣʠʮʘʤ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ð ʥʘ 79,5%.  

ʇʨʘʢʪʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʠʤʘʥʠʷ ʚʦʜʠʪʝʣʷ ʤʦʞʥʦ ʨʝʰʠʪʴ ʩʨʝʜʩʪʚʘʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ 
ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʠʷ ʚʟʛʣʷʜʘ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʨʝʢʠʥʛʘ ʚʟʛʣʷʜʘ ʚʦʜʠʪʝʣʷ ʤʦʞ-
ʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʦʩʥʦʚʥʳʝ ʢʘʪʝʛʦʨʠʠ ʧʦ ʤʝʪʦʜʫ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʟʨʘʯʢʘ. 

ʇʝʨʚʘʷ ʢʘʪʝʛʦʨʠʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʛʣʘʟ, ʢʦʥʪʘʢʪʥʘʷ,  ʬʠʢʩʠʨʫʝʪ ʧʦʣʦʞʝʥʠʝ ʚʟʛʣʷʜʘ ʧʨʠ ʧʦʤʦʱʠ 
ʢʦʥʪʘʢʪʥʳʭ ʣʠʥʟ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʛʥʠʪʥʳʭ ʜʝʪʝʢʪʦʨʦʚ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʠ 
ʥʘʜʝʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʜʚʠʞʝʥʠʡ ʛʣʘʟ ʠ ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʤʠʢʨʦ-ʩʘʢʢʘʜʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʦ 1250 
ɻʮ.  

ɺʪʦʨʘʷ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʘʷ  ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʪʨʝʢʠʥʛʦʚ ï ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʠʣʠ ʟʘ-
ʢʨʝʧʣʝʥʥʳʝ ʥʘ ʛʦʣʦʚʝ ʩʠʩʪʝʤʳ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʚʟʛʣʷʜʘ (ʦʧʪʠʯʝʩʢʠʝ). ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʤʝʪʦ-
ʜʝ ʣʝʞʠʪ ʦʧʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ ʛʣʘʟʘ ʩ ʧʦʤʦʱʴʶ ʠʥʬʨʘʢʨʘʩʥʦʡ ʢʘʤʝʨʳ ʠ ʩʧʝʮʠ-
ʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ.  ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʠʥʪʝ-
ʛʨʘʮʠʠ ʩ ʪʨʝʥʘʞʝʨʘʤʠ-ʠʤʠʪʘʪʦʨʘʤʠ, ʨʝʘʣʴʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʠ ʜʨʫʛʠʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ 
ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʦ ʜʚʠʞʝʥʠʠ ʛʣʘʟ, ʢʦʪʦʨʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʥʘ ʩʠʤʫ-
ʣʷʪʦʨ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʦʚʝʜʝʥʠʷ ʚʦʜʠʪʝʣʷ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʤ ʧʝʨʝʢʨʝʩʪʢʝ. 

ʊʨʝʪʴʷ ʢʘʪʝʛʦʨʠʷ ʫʩʪʨʦʡʩʪʚ, ʦʪʩʣʝʞʠʚʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʚʟʛʣʷʜʘ ʚʦʜʠʪʝʣʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʟʤʝʥʝʥʠʠ 
ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʜʘʪʯʠʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦʢʨʫʛ ʛʣʘʟʘ.  

ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝ-
ʜʝʥʠʷ ʚʦʜʠʪʝʣʷ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʤ ʧʝʨʝʢʨʝʩʪʢʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ ʄɸɼʀ ʢʘʬʝʜ-
ʨʦʡ ʆɹɼ. ʈʘʟʨʘʙʦʪʢʘ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʢʦʤʧʘʥʠʝʡ National Instruments, ʧʨʦʛʨʘʤʤ-
ʥʦʡ ʯʘʩʪʠ ʢʘʬʝʜʨʦʡ ʥʝʣʠʥʝʡʥʦʡ ʦʧʪʠʢʠ ʄɻʋ ʠʤ. ʃʦʤʦʥʦʩʦʚʘ.  

2. ʅʇɽɾʄʁʉʇɻɹʆʁɾ ʈʇɻɾɽɾʆʁʘ ɻʇɽʁʋɾʄʘ ʆɹ ʉɾɼʌʄʁʉʌɾʅʇʅ ʈɾʉɾʃʉɾʊʋʃɾ ʊ 
ʈʇʅʇʒʕʗ PTV VISSIM 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʨʘʬʠʢʘ ʥʘ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ ʦʙʳʯʥʦ ʦʩʥʦʚʘʥʘ ʥʘ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥ-
ʥʳʭ, ʪʘʢʠʭ ʢʘʢ ʚʨʝʤʷ ʚ ʧʫʪʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʯʝʨʝʜʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ. ʅʘʧʨʠʤʝʨ, ʧʨʦʛʨʘʤʤ-
ʥʳʡ ʧʘʢʝʪ PTV Vissim ʜʦʩʪʠʛʘʝʪ ʨʝʘʣʠʩʪʠʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʵʪʦʤ ʘʛʨʝʛʠʨʦʚʘʥʥʦʤ ʫʨʦʚʥʝ ʩ ʧʦʤʦʱʴʶ 
ʜʝʪʘʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʠ ʤʦʜʝʣʝʡ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʦʜʠʪʝʣʷ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʤ ʧʝʨʝʢʨʝʩʪʢʝ.  

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʚʦʜʠʪʝʣʷ ʥʘ ʨʝʛʫʣʠʨʫʝʤʦʤ ʧʝʨʝʢʨʝʩʪʢʝ ʷʚʣʷʝʪʩʷ 
ʙʫʜʫʱʝʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʤʦʜʝʣʠ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʯʠʪʳʚʘʪʴ ʜʠ-
ʩʪʘʥʮʠʶ ʠʣʠ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʧʝʨʝʜʠ ʠʜʫʱʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ɼʊʇ. ʀʩ-
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ʧʦʣʴʟʫʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʝʡ, ʪʠʧʦʚ ʠ ʢʣʘʩʩʦʚ ʘʚʪʦʤʦʙʠʣʝʡ, ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʩʦ-
ʙʨʘʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʧʦʜʨʦʙʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪ-
ʥʦʛʦ ʧʦʪʦʢʘ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʩʥʦʚʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ, ʪʘʢʠʤ ʢʘʢ ʞʝʣʘʝʤʘʷ ʩʢʦʨʦʩʪʴ, ʫʩʢʦʨʝʥʠʝ ʠ ʟʘ-
ʤʝʜʣʝʥʠʝ, ʥʘ ʨʘʙʦʯʝʤ ʫʨʦʚʥʝ ʧʦʪʦʢ ʪʨʘʬʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʚʝʜʝʥʠʝʤ ʘʚʪʦʤʦʙʠʣʷ ʠ ʧʦʚʝʜʝʥʠʝʤ ʧʦ-
ʣʦʩʳ ʜʚʠʞʝʥʠʷ (ʨʠʩ. 1). 

ʄʦʜʝʣʴ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʙʳʣʘ ʧʨʝʜʣʦʞʥʘ ʄ. ɹʘʥʜʦ [4] ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 
ʦʩʦʙʝʥʥʦʩʪʷʤʠ: ʘʚʪʦʤʦʙʠʣʴ ʙʫʜʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ, ʩ ʜʦʩʪʘʪʦʯʥʳʤ ʨʘʩʩʪʦʷʥʠ-
ʝʤ ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʘʚʪʦʤʦʙʠʣʷ, ʘ ʪʘʢʞʝ ʜʚʠʛʘʪʴʩʷ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ, ʦʧʠʨʘʷʩʴ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 
ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʘʚʪʦʤʦʙʠʣʷ. 

ɼʨʫʛʦʡ ʧʦʜʭʦʜ, ʧʦʚʝʜʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ çʧʩʠʭʦʬʠʟʠʯʝʩʢʦʡ ʤʘʰʠʥʳè 
ʧʨʦʬʝʩʩʦʨʘ ʈ. ɺʠʜʝʤʘʥʥʘ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʞʜʦʛʦ ʚʦʜʠʪʝʣʷ ʚ ʧʦʪʦʢʝ [5]. ʄʦʜʝʣʴ ɺʠ-
ʜʝʤʘʥʥʘ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʦʜʠʪʝʣʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ ʠʟ ʯʝʪʳʨʝʭ ʩʦʩʪʦʷʥʠʡ: 

- ʩʚʦʙʦʜʥʦʝ ʜʚʠʞʝʥʠʝ (ʚʦʜʠʪʝʣʴ ʩʪʘʨʘʝʪʩʷ ʜʦʩʪʠʯʴ ʠ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʩʚʦʝʡ ʧʨʝʜʧʦʯʠʪʘʝʤʦʡ 
ʩʢʦʨʦʩʪʠ, ʛʜʝ ʚʣʠʷʥʠʝ ʧʨʝʜʳʜʫʱʠʭ ʚʦʜʠʪʝʣʝʡ ʦʪʩʫʪʩʪʚʫʝʪ); 

-  ʧʨʠʙʣʠʞʝʥʠʝ (ʧʨʦʮʝʩʩ ʘʜʘʧʪʘʮʠʠ ʩʢʦʨʦʩʪʠ ʚʦʜʠʪʝʣʷ ʢ ʙʦʣʝʝ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʠ ʠʜʫʱʝʛʦ ʚʧʝʨʝʜʠ 
ʚʦʜʠʪʝʣʷ); 

-  ʩʣʝʜʦʚʘʥʠʝ (ʚʦʜʠʪʝʣʴ ʩʣʝʜʫʝʪ ʟʘ ʠʜʫʱʠʤ ʚʧʝʨʝʜʠ ʘʚʪʦʤʦʙʠʣʝʤ ʙʝʟ ʫʩʢʦʨʝʥʠʷ ʠʣʠ ʪʦʨʤʦʞʝ-
ʥʠʷ, ʧʦʜʜʝʨʞʠʚʘʷ ʙʝʟʦʧʘʩʥʫʶ ʜʠʩʪʘʥʮʠʶ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʩʪʦʷʥʥʦʡ); 

- ʪʦʨʤʦʞʝʥʠʝ (ʧʨʠʤʝʥʝʥʠʝ ʩʨʝʜʥʝʛʦ ʠʣʠ ʩʠʣʴʥʦʛʦ ʪʦʨʤʦʞʝʥʠʷ, ʝʩʣʠ ʜʠʩʪʘʥʮʠʷ ʤʝʞʜʫ ʘʚʪʦʤʦʙʠ-
ʣʷʤʠ ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʙʝʟʦʧʘʩʥʦʡ ʜʠʩʪʘʥʮʠʠ). 

 

 
 

ʉʡʪ. 1. ʈʩʡʥʞʩ ʪʡʥʬʤʸʯʡʡ ʨʙʩʙʥʞʫʩʧʛ ʡʦʫʞʩʛʙʤʙ ʝʛʡʟʞʦʡʸ ʁʋ ʛ PTV  Vissim  
 

ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʚʦʜʠʪʝʣʴ ʨʝʘʛʠʨʫʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʩʪʦʷʥʠʝʤ ʠ ʨʘʟʥʠʮʝʡ ʚ ʩʢʦʨʦʩʪʠ ʜʦ ʚʧʝ-
ʨʝʜʠ ʠʜʫʱʝʛʦ ʘʚʪʦʤʦʙʠʣʷ ʧʫʪʝʤ ʫʩʢʦʨʝʥʠʷ ʠʣʠ ʟʘʤʝʜʣʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʘʩʪʨʘʠʚʘ-
ʝʪ ʣʠʙʦ ʞʝʣʘʝʤʫʶ ʩʢʦʨʦʩʪʴ, ʣʠʙʦ ʝʛʦ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʚʧʝʨʝʜʠ ʠʜʫʱʝʛʦ ʘʚʪʦʤʦʙʠʣʷ. ɺ PTV 
Vissim ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʠʪʝʣʷ, ʪʘʢʠʝ ʢʘʢ ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 
ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʚʧʝʨʝʜʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʠ ʪʠʧʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ɼʣʷ ʠʟʤʝ-
ʥʝʥʠʷ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʨʦʝʥʘ 
(ʨʠʩ. 2).  
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ʉʡʪ. 2. ʌʪʫʙʦʧʛʣʙ ʨʙʩʙʥʞʫʩʙ ʝʡʪʫʙʦʯʡʡ ʡ ʡʦʫʞʩʛʙʤʙ ʛʩʞʥʞʦʡ ʥʞʟʝʬ ʁʋ 
 

ɺʳʙʦʨ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʝʥ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ ʪʨʘʬʠʢʘ: ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʝʥʷ-
ʶʱʠʭʩʷ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ, ʵʪʦ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʤʘʨʰʨʫʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʜʘʣʴʥʦ-
ʩʪʠ ʨʘʩʩʪʦʷʥʠʷ ʧʫʪʠ ʧʨʝʙʳʚʘʥʠʷ. ʉ ʵʪʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʪʦʯʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʝ ʩʨʝʜ-
ʩʪʚʦ ʤʦʞʝʪ ʧʦʧʳʪʘʪʴʩʷ ʧʝʨʝʡʪʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʣʦʩʫ ʜʚʠʞʝʥʠʷ. ʆʜʥʘʢʦ ʚʳʙʦʨ ʧʦʣʦʩʳ ʥʝ ʧʨʦʩʪʦ 
ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʪʠʯʝʩʢʦʡ ʩʝʪʠ, ʥʦ ʠ ʦʪ ʦʢʨʫʞʘʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ: ʚʳʙʦʨ ʧʦʣʦʩʳ, 
ʫʩʢʦʨʝʥʠʝ ʠ ʟʘʤʝʜʣʝʥʠʝ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʦʙʠʣʷʤ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʜʨʫʛʠʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ, 
ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʦʙʣʝʛʯʠʪʴ ʩʣʠʷʥʠʝ ʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠʟ ʨʘʟʥʳʭ ʧʦʣʦʩ ʜʚʠʞʝʥʠʷ ʧʦ ʪʨʘʬʠʢʫ. ʕʪʦ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʚʣʠʷʝʪ ʥʘ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʟʦʥʳ ʩʣʠʷʥʠʷ ʠ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʩʠʪʫʘʮʠʠ. ʇʦʵʪʦʤʫ 
ʩʚʦʡʩʪʚʘ, ʪʘʢʠʝ ʢʘʢ ʫʩʪʘʥʦʚʢʘ ʜʠʩʪʘʥʮʠʠ, ʤʦʛʫʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʚ PTV Vissim, ʪʘʢ ʯʪʦ ʧʦʚʝʜʝʥʠʝ 
ʚ ʠʟʫʯʘʝʤʦʡ ʦʙʣʘʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʩʪʠʯʥʦ ʦʪʦʙʨʘʞʝʥʦ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ (ʨʠʩ. 3). ɻʠʙʢʦʩʪʴ ʜʘʥ-
ʥʦʛʦ ʧʨʦʜʫʢʪʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʚʘʪʴ ʤʝʨʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʪʨʘʬʠʢʦʤ ʠ ʩʠʩʪʝʤʳ Car2X, ʢʦʪʦʨʳʝ 
ʚʣʠʷʶʪ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʚʦʜʠʪʝʣʷ ʊʉ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʥʘ ʚʝʩʴ ʧʦʪʦʢ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ 
ʚ ʮʝʣʦʤ. 

 

 
 

ʉʡʪ. 3.ʀʙʨʬʪʣ 2D-ʪʡʥʬʤʸʫʧʩʙ ʨʧ ʣʧʦʭʤʡʣʫʦʴʥ ʠʧʦʙʥ ʁʋ 
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ʀɹʃʄʗʐɾʆʁɾ 
ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ 

ʚʦʜʠʪʝʣʝʡ (ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ  ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʀʊ), ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝ-
ʣʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʠʥʳ ʮʠʢʣʘ ʩʚʝʪʦʬʦʨʘ ʜʣʷ ʟʘʜʘʥʥʳʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʠ ʧʨʠ 
ʵʪʦʤ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʝʨʝʩʪʨʦʝ-
ʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʙʝʟ ʩʦʟʜʘʥʠʷ ʧʨʦʙʣʝʤʳ ʜʦʨʦʞʥʳʭ ʟʘʪʦʨʦʚ. ʅʘʣʠʯʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 
ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦ-
ʞʝʪ ʧʦʚʳʩʠʪʴ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʦʨʦʞʥʦʡ ʩʝʪʠ, ʩʦʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ɼʊʇ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʧʦ-
ʚʣʠʷʪʴ ʥʘ ʵʢʦʣʦʛʠʶ ʛʦʨʦʜʘ ʠ ʟʜʦʨʦʚʴʝ ʞʠʪʝʣʝʡ. 
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ʉʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ  ʫʩʠʣʝʥʠʝ ʘʚʘʨʠʡʥʦʡ ʩʙʦʨʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʩ 
ʦʚʘʣʴʥʳʤʠ ʧʫʩʪʦʪʘʤʠ, ʤʝʪʦʜʦʤ ʫʩʠʣʝʥʠʷ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠ ʧʦʨʷʜʦʢ ʧʨʦ-
ʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʩ ʧʦʤʦʱʴʶ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʫʪʸʤ ʜʦʙʘʚʣʝʥʠʷ ʘʨʤʘ-
ʪʫʨʳ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʳ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ.  ʨʘʩʯʝʪ ʫʩʠʣʝʥʠʷ, ʧʣʠʪʘ ʧʝʨʝʢʨʳʪʠʷ, ʘʨʤʘʪʫʨʥʳʡ ʢʘʨʢʘʩ, ʧʦʚʳʰʝʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦ-
ʩʦʙʥʦʩʪʠ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʪʦʥʘ. 
 

STRENGTHENING OF PRECAST REINFORCED CONCRETE SLABS WITH OVAL VOIDS 
 

Kurbanov Zafar Abdumalikovich, 
Hrushevsky Konstantin Evgenievich 

 
Abstract: The article describes the emergency strengthening of precast reinforced concrete slabs with oval 
cavities, by strengthening the stretched zone. Discusses the technique and the sequence of calculations by 
increasing the bearing capacity of the structure by adding reinforcement of stretched zones. 
Keywords: the calculation of the gain slab, a reinforcing cage, improving the bearing capacity, the resistance 
of the concrete. 

 
ʆʮʝʥʢʘ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ. 
ʇʦ ʜʘʥʥʳʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʘʨʤʘʪʫʨʘ ʧʨʦ ʢʦʨʨʦʟʠʨʦʚʘʥʘ ʥʘ 2 ʤʤ, ʘ ʙʝʪʦʥ ʧʦʪʝ-

ʨʷʣ ʚ ʧʨʦʯʥʦʩʪʠ ʥʘ 10%, ʪʘʢʞʝ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʦʣʝʟʥʦʡ 
ʥʘʛʨʫʟʢʠ ʥʘ 25%. ʇʣʠʪʘ ʧʝʨʝʢʨʳʪʠʷ ʩʙʦʨʥʘʷ ʩ ʦʚʘʣʴʥʳʤʠ ʧʫʩʪʦʪʘʤʠ. ɺʳʧʦʣʥʝʥʘ ʠʟ ʙʝʪʦʥʘ ʢʣʘʩʩʘ ɺ35 
ʩ ʥʘʧʨʷʛʘʝʤʦʡ ʘʨʤʘʪʫʨʦʡ ʢʣʘʩʩʘ ɸ1000. ɻʘʙʘʨʠʪʳ ʧʣʠʪʳ ʩʦʩʪʘʚʣʷʶʪ: ʰʠʨʠʥʘ 1.7 ʤ, ʨʘʩʯʝʪʥʳʡ ʧʨʦʣʝʪ 
ʧʣʠʪʳ 5.575 ʤ, ʚʳʩʦʪʘ 0.22 ʤ. 

ʂʣʘʩʩ ʙʝʪʦʥʘ ʧʦ ʬʘʢʪʫ ʩʦʩʪʘʚʣʷʝʪ, ʩʦʛʣʘʩʥʦ ʩ ʉʇ ʧʨʠʥʠʤʘʝʤ B30. ʈʘʩʯʝʪʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʪʦʥʘ ʦʩʝʚʦʤʫ ʩʞʘʪʠʶ ʜʣʷ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ, ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ

. ʇʣʦʱʘʜʴ ʘʨʤʘʪʫʨʳ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ �Î  ( ). 

ʉʙʦʨ ʥʘʛʨʫʟʦʢ ʥʘ 1 ʤ2 ʧʝʨʝʢʨʳʪʠʷ ʧʨʠʚʝʜʝʥ ʚ (ʪʘʙʣ.1) ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ. 
 
 
 


























































































































































































































































































































































































