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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

25.03.2017 ʛ. 

VI ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʢʦʥʢʫʨʩʘ 

çʃʫʯʰʘʷ ʩʪʫʜʝʥʯʝʩʢʘʷ ʩʪʘʪʴʷ 2017è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʢʫʨʩʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʢʫʨʩʘ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘʮʠ-

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

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

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ 

(ʜʣʷʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

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

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

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

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

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

ʣʝʥʠʷ ʌɻɸʆʋ 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 



 

 

 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

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

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

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

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

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

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

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

ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ ʠʥʩʪʠ-

ʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

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

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

25) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

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

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

27) ʄʝʩʝʥʷʰʠʥʘ ʃʶʜʤʠʣʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩ-

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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



 

 

 

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

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

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

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

ʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

4) ʂʦʩʘʨʝʚ ʄʠʭʘʠʣ ʖʨʴʝʚʠʯ 

5) ʂʦʩʘʨʝʚʘ ʂʘʧʠʪʘʣʠʥʘ ɸʣʝʢʩʝʝʚʥʘ 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  

 

 



 

 

 

 



 

 

 

ʉʪʫʜʝʥʪ 
ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʌʝʜʝʨʘʣʴʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ.ɸʤʤʦʩʦʚʘè 
ʆʙʬʰʦʴʢ ʩʬʣʧʛʧʝʡʫʞʤʵ: ʊʣʩʸʚʡʦʙ ɹʤʞʛʫʡʦʙ ɼʙʛʩʡʤʧʛʦʙ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʌɻɸʆʋ ɺʆ çʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ʂ.ɸʤʤʦʩʦʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʦʛʦ ʵʚʝʥ-
ʩʢʦʛʦ ʛʦʚʦʨʘ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ ï ʵʚʝʥʦʚ. ɺʢʣʶʯʝʥʠʝ ʨʝʛʠʦ-
ʥʘʣʴʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʰʢʦʣʴʥʳʡ ʢʫʨʩ ï ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʦʙʨʘʟʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʜʘʥʥʳʭ ʟʘʜʘʯ ʙʫʜʝʪ 
ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ ʫ ʫʯʘ-
ʱʠʭʩʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʵʪʥʦʨʝʛʠʦʥʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʢʦʨʝʥʥʳʝ ʤʘʣʦʯʠʩʣʝʥʥʳʝ 
ʥʘʨʦʜʳ ʉʝʚʝʨʘ, ʥʘʨʦʜʥʘʷ ʤʘʪʝʤʘʪʠʢʘ. 
 

PROBLEMS IN MATHEMATICS WITH ETHNOREGIONAL CONTENS AS MEAN OF UPGRADING THE 
QUALITY OF TUTORING OF PUPILS OF THE 5 CLASS IN NATIONAL SCHOOL 

 
Tobokhova Anastasiya Petrovna 

Abstract: The article presents mathematical problems, developed to the evens dialect, the national culture of 
the Nothern indigenous minorities of the Evens. It is important element of education to include regional com-
ponent in the school curriculum. The solution of this problems will contribute to upgrading the quality of tutoring 
and in the formation of ethnic and cultural values in pupils. 
Key words: mathematical problems, Etnoregional content, North indigenous minorities, folk mathematics. 

 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʩ ʫʯʸʪʦʤ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʵʪʥʦʢʫʣʴʪʫʨʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 
ʥʘʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠʜʝʷ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʥʘʰʝʡ ʩʪʨʘʥʳ ʷʚʣʷʝʪʩʷ ʧʨʠʦ-
ʨʠʪʝʪʥʦʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʰʢʦʣʝ.     ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ, ʢʘʯʝʩʪʚʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦ-



 

 

 

ʜʦʚ ʠ ʬʦʨʤ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʚʳʨʘʙʦʪʢʠ ʢʘʞʜʦʡ ʰʢʦʣʦʡ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʤʝʩʪʥʫʶ ʩʧʝʮʠʬʠʢʫ,  ʠ ʚʝʜʫʱʠʭ ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʢ ʩʫʱʝ-
ʩʪʚʝʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʄʘʡʦʨʩʢʦʡ ʉʆʐ ɸʙʳʡʩʢʦʛʦ ʫʣʫʩʘ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ), 
ʛʜʝ ʧʨʦʭʦʜʠʣʘ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ, ʷʚʣʷʶʪʩʷ ʪʦ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʦʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʩʝʣʴʩʢʦʡ 
ʤʝʩʪʥʦʩʪʠ, ʚ ʤʝʩʪʘʭ ʢʦʤʧʘʢʪʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʤʘʣʦʯʠʩʣʝʥʥʦʛʦ ʥʘʨʦʜʘ - ʵʚʝʥʦʚ, ʚʦ-ʚʪʦʨʳʭ, ʦʩʥʦʚʥʦʡ 
ʢʦʥʪʠʥʛʝʥʪ ʫʯʘʱʠʭʩʷ ʠ ʫʯʠʪʝʣʝʡ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʵʚʝʥʩʢʦʡ ʥʘʮʠʦʥʘʣʴʥʦʩʪʠ. ɺ ʩʝʣʴʩʢʦʡ ʦʙʱʝʦʙʨʘʟʦʚʘ-
ʪʝʣʴʥʦʡ ʰʢʦʣʝ, ʛʜʝ ʥʝʪ ʧʨʦʬʠʣʠʨʦʚʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʤʘʪʝʤʘʪʠʢʝ ʚ ʪʨʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ï ʝʩʪʝʩʪʚʝʥʥʦ-
ʥʘʫʯʥʦʤ, ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ, ʛʫʤʘʥʠʪʘʨʥʦʤ, ï ʢʘʞʜʳʡ ʫʯʠʪʝʣʴ ʜʦʣʞʝʥ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʦʙʷʟʘ-
ʪʝʣʴʥʳʡ ʤʠʥʠʤʫʤ, ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʛʨʘʤʤʦʡ, ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʭʘʥʠʟʤʳ ʥʝ ʪʦʣʴʢʦ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦ-
ʛʦ ʤʠʥʠʤʫʤʘ, ʥʦ ʠ ʝʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ɺʦʧʨʦʩʘʤʠ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʤʘʣʳʭ ʥʘʨʦʜʥʦʩʪʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʟʘʥʠʤʘʣʠʩʴ ʋʰʠʥʩʢʠʡ 
ʂ.ɼ., ʄʘʣʠʥʦʚʩʢʠʡ ʀ.ɺ., ʉʫʭʦʤʣʠʥʩʢʠʡ ɺ.ɸ., ʅ.ʀ.ʄʝʨʣʠʥʘ., ʊ.ɺ. ɻʦʣʫʙ., ʄ.ɼ. ɼʴʷʯʢʦʚʩʢʘʷ ʠ ʜʨ. 

ʄʳ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʨʘʙʦʪʘʤ ʄ.ɼ. ɼʴʷʯʢʦʚʩʢʦʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʥʘʨʦʜʥʫʶ ʤʘʪʝʤʘʪʠʢʫ 
ʢʘʢ: çʉʦʚʦʢʫʧʥʦʩʪʴ ʠʥʜʫʢʪʠʚʥʳʭ ʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʥʘʢʦʧʣʝʥ-
ʥʳʭ ʚ ʠʩʪʦʨʠʠ ʥʘʨʦʜʥʳʭ ʤʘʩʩ ʢʘʢ ʧʨʦʜʫʢʪ ʥʘʙʣʶʜʝʥʠʷ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʳʪʘ, ʠ ʧʝʨʝʜʘʚʘʝʤʳʭ ʠʟ ʧʦʢʦ-
ʣʝʥʠʷ ʚ ʧʦʢʦʣʝʥʠʝ ʚ ʫʩʪʥʦʡ ʬʦʨʤʝè.[1,c.102]. 

ʇʦʜ ʟʘʜʘʯʝʡ ʩ ʵʪʥʦʨʝʛʠʦʥʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʄ.ɼ. ɼʴʷʯʢʦʚʩʢʦʡ, ʙʫʜʝʤ ʧʦʥʠ-
ʤʘʪʴ ʟʘʜʘʯʫ, ʚ ʩʦʜʝʨʞʘʥʠʠ ʢʦʪʦʨʦʡ ʦʪʨʘʞʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʵʪʥʦʢʫʣʴʪʫʨʥʳʝ ʩʚʝʜʝʥʠʷ ʠ/ʠʣʠ ʚ ʬʘʙʫ-
ʣʝ ʤʘʪʝʤʘʪʠʢʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʢʘʢ ʩʨʝʜʩʪʚʦ, ʧʦʤʦʛʘʶʱʝʝ ʨʝʰʝʥʠʶ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʭ ʟʘʜʘʯ [2, ʩ.40].  

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʟʘʜʘʯ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩ ʵʪʥʦʨʝʛʠʦ-
ʥʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʦʛʦ ʵʚʝʥʩʢʦʛʦ ʛʦʚʦʨʘ, ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʧʦ-
ʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ.  

ʅʘʤʠ ʨʘʟʨʘʙʦʪʘʥʳ ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʙʳ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ ʫʯʘʱʠʭʩʷ 
5 ʢʣʘʩʩʦʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʰʢʦʣʳ. 

  ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʙʘʟʦʡ ʷʚʣʷʝʪʩʷ ʄʘʡʦʨʩʢʘʷ ʩʨʝʜʥʷʷ ʰʢʦʣʘ ɸʙʳʡʩʢʦʛʦ ʫʣʫʩʘ ʈʉ(ʗ). ɺ ʥʝʡ 
ʫʯʘʪʩʷ ʜʝʪʠ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ï ʵʚʝʥʦʚ. ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʰʢʦʣʳ ʷʚʣʷʝʪʩʷ ʩʦ-
ʭʨʘʥʝʥʠʝ ʨʦʜʥʦʛʦ ʷʟʳʢʘ ʠ ʢʫʣʴʪʫʨʳ, ʧʝʨʝʜʘʯʘ ʙʫʜʫʱʝʤʫ ʧʦʢʦʣʝʥʠʶ ʞʠʚʫʶ, ʢʨʘʩʠʚʫʶ ʥʘʨʦʜʥʫʶ ʨʝʯʴ, 
ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʠ ʙʳʪʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʦʟʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʙʘʟʫ ʜʣʷ ʠʟʫʯʝʥʠʷ ʵʚʝʥʩʢʦʛʦ 
ʷʟʳʢʘ ʠ ʢʫʣʴʪʫʨʳ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ, ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ 
ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩ ʵʪʥʦʨʝʛʠʦʥʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ.  

 ʅʘ ʢʦʥʩʪʘʪʠʨʫʶʱʝʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʘʢʠʝ 
ʢʘʢ: ʘʥʢʝʪʠʨʦʚʘʥʠʝ, ʙʝʩʝʜʘ ʩ ʢʣʘʩʩʦʤ, ʙʝʩʝʜʘ ʩ ʫʯʠʪʝʣʝʤ ʠ ʥʘʙʣʶʜʝʥʠʝ. ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʯʝʥʠʢʘʤ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʙʘʟʘ ʜʣʷ ʠʟʫʯʝʥʠʷ ʷʟʳʢʘ ʠ ʢʫʣʴʪʫ-
ʨʳ ʩʚʦʝʛʦ ʥʘʨʦʜʘ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ ʩ ʵʪʥʦʨʝʛʠʦʥʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʦʙʫʯʝʥʠʠ 
ʤʘʪʝʤʘʪʠʢʝ, ʩ ʫʯʝʪʦʤ ʢʫʣʴʪʫʨʳ, ʙʳʪʘ ʠ ʛʝʦʛʨʘʬʠʠ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʉʝʚʝʨʘ-ɻ ʚʝʥʦʚ. 

ʅʘ ʬʦʨʤʠʨʫʶʱʝʤ ʵʪʘʧʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʟʘʜʘʯʠ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘ-
ʪʠʢʝ ʜʣʷ 5 ʢʣʘʩʩʘ. ɼʘʥʥʳʝ ʟʘʜʘʯʠ ʧʨʠʤʝʥʝʥʳ ʥʘ ʫʨʦʢʘʭ ʦʪʢʨʳʪʠʷ ʥʦʚʦʛʦ ʟʥʘʥʠʷ ʠ ʥʘ ʫʨʦʢʘʭ ʦʪʨʘʙʦʪʢʠ 
ʫʤʝʥʠʡ ʠ ʨʝʬʣʝʢʩʠʠ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʠʤʝʨʳ ʠʟ ʢʦʤʧʣʝʢʩʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʟʘʜʘʯ. 

ʀʙʝʙʰʙ ˊ 1  
ɸʤʘ* ʚʳʣʦʚʠʣ 15 ʦʣʨʘ**. 5 ʦʣʨʘ ʦʥ ʧʦʜʝʣʠʣʩʷ ʩ ʩʦʩʝʜʦʤ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʩʪʘʚʠʣ ʩʝʙʝ. ʂʘʢʫʶ ʯʘʩʪʴ 

ʜʦʙʳʯʠ ʦʥ ʦʪʜʘʣ ʩʦʩʝʜʫ? 
ʈʝʰʝʥʠʝ: ɸʤʘ* ʚʳʣʦʚʠʣ 15 ʦʣʨʘ**, ʘ 5 ʦʣʨʘ ʦʥ ʧʦʜʝʣʠʣʩʷ ʩ ʩʦʩʝʜʦʤ, ʪʦʛʜʘ ʵʪʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ 

ʚʠʜʝ ʜʨʦʙʠ: 5/15 . ʉʦʢʨʘʱʘʷ ʧʦʣʫʯʝʥʥʫʶ ʜʨʦʙʴ, ʥʘʭʦʜʠʤ ʠʩʢʦʤʫʶ ʯʘʩʪʴ  1/3. 
ʆʪʚʝʪ: ɸʤʘ   1/3 ʜʦʙʳʯʠ ʦʪʜʘʣ ʩʦʩʝʜʫ. 
*ɸʤʘ (ʵʚʝʥʩʢ.) ï ʦʪʝʮ;  **ʆʣʨʘ (ʵʚʝʥʩʢ.) ï ʨʳʙʘ. 
ʀʙʝʙʰʙ ˊ 2  
ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʩʝʣʘ ʂʵʙʵʨʛʵʥʵ ʜʦ ʤʝʩʪʥʦʩʪʠ ʄʫʨʫʥ ʩʦʩʪʘʚʣʷʝʪ 160 ʢʤ. ɹʫʶʩʵʤʥʵ* ʚʝʨʭʦʤ ʥʘ 

ʦʣʝʥʝ ʚʳʝʭʘʣ ʠʟ ʩ.ʂʵʙʵʨʛʵʥʵ ʜʦ  ʄʫʨʫʥ ʩʦ ʩʢʦʨʦʩʪʴʶ 40 ʢʤ/ʯ. ʏʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʦʥ ʜʦʝʜʝʪ ʜʦ ʤʝʩʪʥʦ-



 

 

 

ʩʪʠ ʄʫʨʫʥ? 
ʈʝʰʝʥʠʝ: ɽʩʣʠ S ï ʨʘʩʩʪʦʷʥʠʝ, v ï ʩʢʦʨʦʩʪʴ, t ï ʚʨʝʤʷ, ʪʦʛʜʘ ʠʟ ʫʩʣʦʚʠʷ S=160 ʢʤ, ʘ V=40 ʢʤ/ʯ. 

ʅʘʜʦ ʥʘʡʪʠ ʚʨʝʤʷ t ʠʟ ʬʦʨʤʫʣʳ v=S/t. 
t=160:40=4 (ʯ) 
ʆʪʚʝʪ: ʏʝʨʝʟ 4 ʯʘʩʘ ʙʫʶʩʵʤʥʵ ʜʦʝʜʝʪ ʜʦ ʤʝʩʪʥʦʩʪʠ ʄʫʨʫʥ. 
*ɹʫʶʩʵʤʥʵ (ʵʚʝʥʩʢ.) ï ʦʭʦʪʥʠʢ; 
ʀʙʝʙʰʙ ˊ 3  
ɺ ɸʙʳʡʩʢʦʤ ʫʣʫʩʝ ʧʨʦʞʠʚʘʝʪ 6000 ʯʝʣʦʚʝʢ, ʘ ʚ ʩʝʣʝ ʂʵʙʵʨʛʵʥʵ 540 ʯʝʣʦʚʝʢ. ʂʘʢʦʡ ʧʨʦʮʝʥʪ ʞʠʪʝ-

ʣʝʡ ɸʙʳʡʩʢʦʛʦ ʫʣʫʩʘ ʧʨʦʞʠʚʘʝʪ ʚ ʩʝʣʝ ʂʵʙʵʨʛʵʥʵ? 
ʈʝʰʝʥʠʝ: ʀʟ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʩʦʩʪʘʚʠʤ ʩʦʦʪʥʦʰʝʥʠʝ: 
100% ï 6000 ʯʝʣ. 
 ? % ï 540 ʯʝʣ. ʊʦʛʜʘ 
 100Ā540 = 54000 
 54000:6000 = 9 
ʆʪʚʝʪ: 9%       
ʀʙʝʙʰʙ ˊ 4 
 

 
                         ɼʠʘʛʨʘʤʤʘ 1. ʂʦʣʠʯʝʩʪʚʦ ʧʦʛʦʣʦʚʴʷ ʦʣʝʥʝʡ ʚ ʧʝʨʠʦʜ ʩ 1990 ʧʦ 2016 ʛʦʜ 

 
ɺ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʜʘʥʥʳʝ ʢʦʣʠʯʝʩʪʚʘ ʦʣʝʥʝʡ ʚ ʩ.ʂʝʙʝʨʛʝʥʝ ʚ ʨʘʟʥʳʝ ʛʦʜʘ. ʆʧʨʝʜʝʣʠʪʝ: 
è ɺ ʢʘʢʦʤ ʛʦʜʫ ʙʳʣʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʣʝʥʝʡ? 
è ɺ ʢʘʢʦʤ ʛʦʜʫ ʨʝʟʢʦ ʩʥʠʟʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʦʣʝʥʝʡ? 
è ʉʢʦʣʴʢʦ ʦʣʝʥʝʡ ʩʦʩʪʘʚʣʷʝʪ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 1995 ʠ 2016 ʛʦʜʦʤ? 
ʀʙʝʙʰʙ ˊ 5 
ɼʣʠʥʘ ʨʝʢʠ ʀʥʜʠʛʠʨʢʘ 1726 ʢʤ, ʘ ʜʣʠʥʘ ʨʝʢʠ ʃʝʥʘ 4400 ʢʤ. ʅʘ ʩʢʦʣʴʢʦ ʢʤ ʨʝʢʘ ʃʝʥʘ ʜʣʠʥʥʝʝ ʨʝ-

ʢʠ ʀʥʜʠʛʠʨʢʘ? 
 ʇʨʠʤʝʥʝʥʠʝ ʚ ʦʙʫʯʝʥʠʠ ʤʘʪʝʤʘʪʠʢʝ ʢʦʤʧʣʝʢʩʘ ʟʘʜʘʯ ʩ ʵʪʥʦʨʝʛʠʦʥʘʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʧʦ-

ʩʦʙʩʪʚʫʝʪ ʫʩʠʣʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʤʘʪʝʤʘʪʠʢʠ, ʜʝʣʘʝʪ ʟʘʥʷʪʠʷ ʠʥʪʝ-
ʨʝʩʥʳʤʠ, ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʨʦʢʘ, ʚʦʩʧʠʪʳʚʘʝʪ ʚ ʜʝʪʷʭ ʯʫʚʩʪʚʘ ʧʘʪʨʠʦʪʠʟʤʘ, ʚʦʩʭʠʱʝʥʠʷ ʠ 
ʛʦʨʜʦʩʪʠ ʢ ʨʦʜʥʦʤʫ ʢʨʘʶ, ʚʳʨʘʙʘʪʳʚʘʝʪ ʘʢʪʠʚʥʫʶ ʞʠʟʥʝʥʥʫʶ ʧʦʟʠʮʠʶ. 

  ʂʘʢ ʧʦʢʘʟʘʣ ʨʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʟʘʜʘʯʠ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʩ ʵʪʥʦʨʝʛʠʦʥʘʣʴ-
ʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʜʣʷ ʫʯʘʱʠʭʩʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʦʙʫʯʝʥʠʷ.  

ʈʝʰʘʷ ʵʪʥʦʨʝʛʠʦʥʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʰʢʦʣʴʥʠʢʠ ʫʯʘʪʩʷ ʧʨʠʤʝʥʷʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʥʘ ʧʨʘʢ-
ʪʠʢʝ, ʫʢʨʝʧʣʷʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʤʘʪʝʤʘʪʠʢʝ, ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ.  
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ʉʪʫʜʝʥʪʢʘ 
ʂʫʨʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʦʧʝʨʘʮʠʠ (ʬʠʣʠʘʣ)  ɸʅʆ ɺʆ ɹʋʂʕʇ 

ʉʪʫʜʝʥʪʢʘ 
ʂʦʣʣʝʜʞ ʢʦʤʤʝʨʮʠʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʨʚʠʩʘ 

ʌɻɹʆʋ ɺʆ çʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʇʘʥʢʦʚʘ ʊʘʪʴʷʥʘ ʀʚʘʥʦʚʥʘ, 

 ʢ.ʙ.ʥ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 
ʂʦʣʣʝʜʞ ʢʦʤʤʝʨʮʠʠ, ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʝʨʚʠʩʘ 

ʌɻɹʆʋ ɺʆ çʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʀʟʫʯʝʥʦ ʠʟʤʝʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʭʠʤʠʯʝʩʢʠʭ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʘʨʛʘʨʠʥʘ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʭʨʘʥʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʭʦʜʝ ʝʛʦ ʭʨʘʥʝʥʠʷ 
ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʩʚʦʡʩʪʚ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʩʪʦʨʦʥʫ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʛʠʜʨʦʢʩʠʣʴʥʦʛʦ ʯʠʩʣʘ ʠ ʯʠʩʣʘ ʦʤʳʣʝʥʠʷ, ʫʭʫʜʰʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʨʛʘʨʠʥ, ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ, ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʯʠʩʣʦ ʦʤʳʣʝʥʠʷ, ʦʨʛʘʥʦʣʝʧʪʠʯʝ-
ʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ. 
 

DETERMINATION OF SOME QUALITY PARAMETERS OF MARGARINE VARIETIES OF "CREAM" AT 
DIFFERENT STAGES OF STORAGE 

 
Ustinovʙ Alina Aleksandrovna, 
Podlesnyh Ekaterina Igorevna 

 
Abstract: we investigate the change of some chemical, physico-chemical and organoleptic indicators of the 
quality of margarine at different stages of its storage. It is established that during storage there is a change in 
the properties of the product in the direction of the deviation from the standard indicators. The marked in-
crease in the hydroxyl number and saponification number, the deterioration of organoleptic characteristics. 
Key words: margarine, quality parameters, acid number, saponification number, organoleptic properties, melt-
ing point. 



 

 

 

ʄʘʨʛʘʨʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦ ʩʦʩʪʘʚʫ, ʩʚʦʡʩʪʚʘʤ ʠ ʧʠʪʘʪʝʣʴʥʦʡ 
ʮʝʥʥʦʩʪʠ ʤʘʨʛʘʨʠʥ ʵʪʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʡ ʧʠʱʝʚʦʡ ʧʨʦʜʫʢʪ  ʨʘʚʥʦʮʝʥʝʥ ʩʣʠʚʦʯʥʦʤʫ ʤʘʩʣʫ. ɺ ʝʛʦ 
ʩʦʩʪʘʚʝ ʛʠʜʨʠʨʦʚʘʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʠ ʛʠʜʨʠʨʦʚʘʥʥʳʡ ʢʠʪʦʚʳʡ ʞʠʨ, ʤʦʣʦʢʦ, ʩʦʣʴ, ʩʘʭʘʨ, ʬʦʩ-
ʬʦʣʠʧʠʜʳ ʠ ʵʤʫʣʴʛʘʪʦʨʳ.  ʄʘʨʛʘʨʠʥ ï ʵʪʦ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ 
ʢʦʪʦʨʦʡ - ʚʦʜʘ (ʜʠʩʧʝʨʩʥʘʷ ʬʘʟʘ) - ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʚ ʜʨʫʛʦʤ - ʤʘʩʣʝ (ʜʠʩʧʝʨʩʠʦʥʥʘʷ ʩʨʝʜʘ) - ʚ ʚʠʜʝ 
ʤʝʣʴʯʘʡʰʠʭ ʯʘʩʪʠʯʝʢ, ʦʙʨʘʟʫʷ ʵʤʫʣʴʩʠʶ ʪʠʧʘ çʚʦʜʘ ʚ ʤʘʩʣʝè. ʉʪʦʡʢʦʩʪʴ ʤʘʨʛʘʨʠʥʘ ʚ ʧʨʦʮʝʩʩʝ ʦʙ-
ʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʩʫʪʩʪʚʠʝʤ ʵʤʫʣʴʛʘʪʦʨʦʚ - ʚʝʱʝʩʪʚ ʩ ʧʦʚʝʨʭʥʦʩʪʥʦ-
ʘʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʵʤʫʣʴʩʠʶ çʚʦʜʘ ʚ ʤʘʩʣʝè [1, 2].   

ʄʘʨʛʘʨʠʥ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʧʫʪʝʤ ʩʤʝʰʠʚʘʥʠʷ ʨʷʜʘ ʞʠʨʦʚ, ʤʘʩʝʣ ʠ ʜʨʫʛʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʦʙʦʛʘ-
ʱʘʶʪ ʚʠʪʘʤʠʥʦʤ ɸ [3]. ʄʘʨʛʘʨʠʥ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʘʢ ʧʝʨʚʳʡ ʟʘʤʝʥʠʪʝʣʴ ʤʘʩʣʘ, ʚʳʛʦʜʥʳʡ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠ ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʳ ʜʝʬʠʮʠʪʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ. ɺʳʩʦʢʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʥ ʧʨʠʦʙ-
ʨʝʣ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ. 
ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʝʝ 10 ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʤʘʨʛʘʨʠʥʘ, ʚʢʣʶʯʘʷ ʩʪʦʣʦʚʳʡ, ʩʣʠʚʦʯʥʳʡ, 
ʚʟʙʠʪʳʡ, ʤʷʛʢʠʡ, ʞʠʜʢʠʡ, ʜʠʝʪʠʯʝʩʢʠʡ, ʩʧʨʝʜ, ʤʘʨʛʘʨʠʥ, ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʪʨʘʥʩ-ʠʟʦʤʝʨʳ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, 
ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʞʠʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʜʣʷ ʚʳʧʝʯʢʠ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ 
ʥʘʟʥʘʯʝʥʠʷ. ɺʩʝ ʵʪʠ ʚʠʜʳ ʤʘʨʛʘʨʠʥʘ ʤʦʛʫʪ ʙʳʪʴ ʫʧʘʢʦʚʘʥʳ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʫʧʘʢʦʚʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [4].  

ɺ ʈʦʩʩʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊʦʤ ʈ 32188-2013 çʄʘʨʛʘʨʠʥʳ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè 
ʤʘʨʛʘʨʠʥ ï çʵʪʦ ʵʤʫʣʴʩʠʦʥʥʳʡ ʞʠʨʦʚʦʡ ʧʨʦʜʫʢʪ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ ʥʝ ʤʝʥʝʝ 20%, ʩʦʩʪʦʷʱʠʡ ʠʟ 
ʥʝʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ (ʠʣʠ) ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ ʩ (ʠʣʠ ʙʝʟ) ʞʠʚʦʪʥʳʤʠ ʞʠʨʘ-
ʤʠ, ʩ (ʠʣʠ ʙʝʟ) ʞʠʨʘʤʠ ʨʳʙ ʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ, ʚʦʜʳ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʠʣʠ ʙʝʟ ʜʦʙʘʚʣʝʥʠʷ ʤʦ-
ʣʦʢʘ ʠ (ʠʣʠ) ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʠ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚè. 

ʇʦʜ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʪʘ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʦʡʩʪʚ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʧʨʠʛʦʜʥʦʩʪʴ 
ʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʢ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʝʝ ʥʘʟʥʘʯʝʥʠʝʤ. 
ʊʘʢ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʧʠʪʘʪʝʣʴʥʦʩʪʴʶ, ʚʢʫʩʦʤ, ʘʨʦʤʘ-
ʪʦʤ, ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʚʠʜʦʤ ʠ ʪ. ʜ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʠʟʫʯʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʘʨʛʘʨʠʥʘ  çɺʦʨʦ-
ʥʝʞʩʢʠʡè ʩʦʨʪʘ çʉʣʠʚʦʯʥʳʡè  ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʝʛʦ ʭʨʘʥʝʥʠʷ. ɹʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʭʠʤʠʯʝ-
ʩʢʠʝ ʩʚʦʡʩʪʚʘ - ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʯʠʩʣʦ ʦʤʳʣʝʥʠʷ; ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ  ʩʚʦʡʩʪʚʘ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚ-
ʣʝʥʠʷ; ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ  ʩʚʦʡʩʪʚʘ ï ʮʚʝʪ, ʟʘʧʘʭ ʠ ʚʢʫʩ, ʢʦʥʩʠʩʪʝʥʮʠʷ [5, 6]. 

ʍʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦ ʚʘʞʥʳʤʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ 
ʞʠʨʘ. ʂʠʩʣʦʪʥʳʤ ʯʠʩʣʦʤ  ʥʘʟʳʚʘʶʪ ʯʠʩʣʦ ʤʠʣʣʠʛʨʘʤʤʦʚ ʝʜʢʦʛʦ ʢʘʣʠ (ʂʆʅ), ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʥʝʡʪʨʘ-
ʣʠʟʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 1 ʛ ʞʠʨʘ.  ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝ-
ʥʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʯʝʩʪʚʦ ʞʠʨʘ. ʆʥʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʚ ʥʝʤ ʩʚʦʙʦʜʥʳʭ ʞʠʨ-
ʥʳʭ ʢʠʩʣʦʪ [5]. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ ʭʨʘʥʝʥʠʠ ʞʠʨʘ ʩʦʜʝʨʞʘʥʠʝ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʟʥʘʯʠʪʝʣʴʥʦ 
ʚʦʟʨʘʩʪʘʝʪ.  ɾʠʨʳ, ʧʨʝʜʥʘʟʥʘʯʘʝʤʳʝ ʚ ʧʠʱʫ, ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʝʙʦʣʴʰʦʝ ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ. ʇʨʠʩʫʪʩʪʚʠʝ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʠʯʝʩʪʚ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʥʝʞʝʣʘʪʝʣʴʥʦ ʥʝ ʪʦʣʴʢʦ ʚ ʧʠʱʝʚʳʭ ʞʠʨʘʭ, ʥʦ ʠ ʚ 
ʪʝʭʥʠʯʝʩʢʠʭ [6].  

ʏʠʩʣʦ ʦʤʳʣʝʥʠʷ ʞʠʨʘ    ʧʨʝʜʩʪʘʚʣʷʝʪ   ʩʦʙʦʡ   ʯʠʩʣʦ ʤʠʣʣʠʛʨʘʤʤʦʚ ʝʜʢʦʛʦ ʢʘʣʠ, ʥʝʦʙʭʦʜʠʤʦʝ 
ʜʣʷ ʦʤʳʣʝʥʠʷ ʛʣʠʮʝʨʠʜʦʚ ʠ ʬʦʩʬʘʪʠʜʦʚ ʠ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʚʭʦʜʷʱʠʭ ʚ 
ʩʦʩʪʘʚ 1 ʛ ʞʠʨʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʩʨʝʜʥʝʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʩʤʝʩʠ ʩʚʦ-
ʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʠ ʢʠʩʣʦʪ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʛʣʠʮʝʨʠʜʦʚ ʠʩʩʣʝʜʫʝʤʦʛʦ ʞʠʨʘ [6]. ʅʘ ʚʝʣʠʯʠʥʫ ʯ. 
ʦ. ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝʦʤʳʣʷʝʤʳʝ ʚʝʱʝʩʪʚʘ, ʩʚʦʙʦʜʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ, ʤʦʥʦ- ʠ ʜʠʛʣʠʮʝʨʠʜʳ, ʘ 
ʪʘʢʞʝ ʧʦʩʪʦʨʦʥʥʠʝ ʧʨʠʤʝʩʠ. ʅʝʦʤʳʣʷʝʤʳʝ ʚʝʱʝʩʪʚʘ ʧʦʥʠʞʘʶʪ ʯʠʩʣʦ ʦʤʳʣʝʥʠʷ. ʋ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠ-
ʨʦʚ 1% ʥʝʦʤʳʣʷʝʤʳʭ ʚʝʱʝʩʪʚ ʩʥʠʞʘʝʪ ʯʠʩʣʦ ʦʤʳʣʝʥʠʷ ʥʘ 1,5ð2 ʝʜ. ʉʚʦʙʦʜʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ 
ʫʚʝʣʠʯʠʚʘʶʪ ʯʠʩʣʦ ʦʤʳʣʝʥʠʷ.  ʇʦ ʯʠʩʣʫ ʦʤʳʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ ʯʠʩʪʦʪʫ ʠ ʧʨʠʨʦʜʫ ʞʠʨʘ [7].  

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʤʘʨʛʘʨʠʥ  çɺʦʨʦʥʝʞʩʢʠʡè ʩʦʨʪʘ çʉʣʠ-
ʚʦʯʥʳʡè ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʤʦʤʝʥʪ ʧʦʢʫʧʢʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ɻʆʉʊʫ (ʪʘʙʣ. 1). ʂʠʩʣʦʪʥʦʝ ʯʠʩ-
ʣʦ ʠ ʯʠʩʣʦ ʦʤʳʣʝʥʠʷ ʤʝʥʴʰʝ ʧʨʝʜʝʣʴʥʳʭ ʚʝʣʠʯʠʥ.  

 



 

 

 

ʋʙʚʤʡʯʙ 1 
ʁʠʥʞʦʞʦʡʞ ʮʡʥʡʰʞʪʣʡʮ ʨʧʣʙʠʙʫʞʤʞʢ ʣʙʰʞʪʫʛʙ ʥʙʩʜʙʩʡʦʙ çʊʤʡʛʧʰʦʴʢè 

ʇʦʢʘʟʘʪʝʣʠ ɻʆʉʊ 
(ʥʦʨʤʘ) 

ʅʘ ʤʦʤʝʥʪ 
ʧʦʢʫʧʢʠ 

ʆʢʦʥʯʘʥʠʝ 
ʩʨʦʢʘ ʛʦʜʥʦ-
ʩʪʠ 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦ-
ʩʪʠ (ʜʥʠ) 

5 15 25 

ʂʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʤʛ 
ʂʆʅ/ʛ 

ʅʝ > 1,0 0,6 0,8 0,9 1,2 1,7 

ʏʠʩʣʦ ʦʤʳʣʝʥʠʷ, 
ʤʛ ʂʆʅ/ʛ 

ʅʝ > 140 129 130 130 138 165 

 
ʆʜʥʘʢʦ ʚ ʧʨʦʮʝʩʩʝ ʭʨʘʥʝʥʠʷ ʤʘʨʛʘʨʠʥʘ ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʩʚʦʡʩʪʚ. ʅʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘ-

ʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ ʠʟʫʯʝʥʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ɻʆʉʊʫ. ʅʦ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ 
ʭʨʘʥʝʥʠʠ ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʨʛʘʨʠʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʣʠʩʴ. ʊʘʢ, ʠʟʤʝʥʝʥʠʝ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ 
ʩʦʩʪʘʚʠʣʦ ʦʪ 0,8 ʜʦ 1,7 (ʥʘ 25 ʜʝʥʴ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ), ʪ.ʝ. ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʚ 2,1 
ʨʘʟʘ. ʏʠʩʣʦ ʦʤʳʣʝʥʠʷ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʫʚʝʣʠʯʠʣʦʩʴ ʩ 130 (ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ) ʜʦ 
165 (ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 25 ʜʝʥʴ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ), ʪ.ʝ. ʫʚʝʣʠʯʠʣʦʩʴ ʚ 
1,3 ʨʘʟʘ.  ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʠʟʤʝʥʷʝʪʩʷ ʢʠʩʣʦʪʥʦʝ ʯʠʩʣʦ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʫʚʝʣʠʯʝ-
ʥʠʠ ʢʦʣʠʯʝʩʪʚʘ ʩʚʦʙʦʜʥʳʭ ʞʠʨʥʳʭ ʢʠʩʣʦʪ ʚ ʤʘʨʛʘʨʠʥʝ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʙ ʫʭʫʜʰʝʥʠʠ ʝʛʦ ʢʘʯʝʩʪʚʘ. 
ʆʜʥʘʢʦ, ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʠʩʣʦʪʥʦʛʦ ʯʠʩʣʘ ʤʝʥʴʰʝ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʛʦ ʜʣʷ ʤʘʨʛʘʨʠʥʘ 
(2,5 ʤʛ ʂʆʅ/ʛ ). 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣʘ ʜʘʥʘ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʤʘʨʛʘʨʠʥʘ, ʧʨʦʚʝʜʝʥʦ 
ʦʧʨʝʜʝʣʝʥʠʝ ʮʚʝʪʘ, ʟʘʧʘʭʘ ʠ ʚʢʫʩʘ, ʢʦʥʩʠʩʪʝʥʮʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʤʘʨʛʘʨʠʥ ʩʦʨʪʘ çʉʣʠʚʦʯʥʳʡè ʥʘ ʤʦ-
ʤʝʥʪ ʧʦʢʫʧʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɻʆʉʊʫ. ʊʘʢ,  ʮʚʝʪ ʤʘʨʛʘʨʠʥʘ - ʩʚʝʪʣʦ-ʞʝʣʪʳʡ, ʦʜʥʦʨʦʜʥʳʡ ʧʦ ʚʩʝʡ ʤʘʩʩʝ; 
ʟʘʧʘʭ ʠ ʚʢʫʩ - ʯʠʩʪʳʡ ʚʢʫʩ ʩ ʧʨʠʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ; ʢʦʥʩʠʩʪʝʥʮʠʷ - ʣʝʛʢʦʧʣʘʚʢʘʷ, 
ʧʣʦʪʥʘʷ, ʧʣʘʩʪʠʯʥʘʷ, ʦʜʥʦʨʦʜʥʘʷ, ʧʦʚʝʨʭʥʦʩʪʴ ʩʨʝʟʘ ʙʣʝʩʪʷʱʘʷ ʠ ʩʫʭʘʷ ʥʘ ʚʠʜ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦ-
ʢʘ ʛʦʜʥʦʩʪʠ ʩʪʘʣʦ ʟʘʤʝʪʥʦ ʠʟʤʝʥʝʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʪʘʙʣ. 2). 
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ʁʠʥʞʦʞʦʡʞ ʧʩʜʙʦʧʤʞʨʫʡʰʞʪʣʡʮ ʪʛʧʢʪʫʛ ʥʙʩʜʙʩʡʦʙ çʊʤʡʛʧʰʦʴʢè 

ʇʦʢʘʟʘʪʝʣʠ ʆʢʦʥʯʘʥʠʝ 
ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ (ʜʥʠ) 
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ʎʚʝʪ ʉʚʝʪʣʦ-ʞʝʣʪʳʡ, ʦʜʥʦʨʦʜʥʳʡ ʧʦ ʚʩʝʡ 
ʤʘʩʩʝ  

ɾʝʣʪʳʡ, ʦʜʥʦʨʦʜ-
ʥʳʡ ʧʦ ʚʩʝʡ ʤʘʩʩʝ 

ɾʝʣʪʳʡ, ʥʝʦʜʥʦʨʦʜ-
ʥʳʡ ʧʦ ʚʩʝʡ ʤʘʩʩʝ 

ɿʘʧʘʭ ʠ ʚʢʫʩ ʏʠʩʪʳʡ ʚʢʫʩ ʩ ʧʨʠʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ 
ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ  

ʏʠʩʪʳʡ ʚʢʫʩ ʩ ʧʨʠ-
ʚʢʫʩʦʤ  ʩʣʠʚʦʯʥʦʛʦ 
ʤʘʩʣʘ 

ʄʦʣʦʯʥʦ-ʢʠʩʣʳʡ ʧʨʠ-
ʚʢʫʩ 

ʂʦʥʩʠʩʪʝʥ-
ʮʠʷ 

ʃʝʛʢʦʧʣʘʚʢʘʷ, ʧʣʦʪʥʘʷ, ʧʣʘʩʪʠʯʥʘʷ, 
ʦʜʥʦʨʦʜʥʘʷ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʨʝʟʘ ʙʣʝ-
ʩʪʷʱʘʷ ʠ ʩʫʭʘʷ ʥʘ ʚʠʜ 

ʃʝʛʢʦʧʣʘʚʢʘʷ, ʧʣʦʪʥʘʷ, ʧʣʘʩʪʠʯʥʘʷ, ʦʜʥʦʨʦʜ-
ʥʘʷ. ʇʦʚʝʨʭʥʦʩʪʴ ʩʨʝʟʘ ʚʣʘʞʥʘʷ ʥʘ ʚʠʜ 

 
ʇʨʠ ʦʮʝʥʢʝ ʤʘʨʛʘʨʠʥʘ ʧʦ ʮʚʝʪʫ ʠ ʢʘʯʝʩʪʚʫ ʦʢʨʘʩʢʠ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʦʢʨʘʩʢʘ ʙʳʣʘ ʩʚʝʪʣʦ-ʞʝʣʪʦʡ ʠ ʦʜʥʦʨʦʜʥʦʡ ʧʦ ʚʩʝʡ ʤʘʩʩʝ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ ʥʘʙʣʶʜʘ-
ʣʦʩʴ ʠʟʤʝʥʝʥʠʝ ʦʢʨʘʩʢʠ, ʦʪʤʝʯʘʣʦʩʴ ʧʦʷʚʣʝʥʠʝ ʷʨʢʦ-ʞʝʣʪʦʛʦ ʮʚʝʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʨʫʩʢʘ, ʢʦʪʦʨʳʡ 
ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʣʩʷ ʚʥʫʪʨʴ ʢʫʩʢʘ ʤʘʨʛʘʨʠʥʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʚʝʣʠʯʠʣʘʩʴ 
ʧʨʠ ʭʨʘʥʝʥʠʠ ʤʘʨʛʘʨʠʥʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʅʘʯʘʣʦ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘ 7 ʩʫʪʢʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʢʫʩʘ ʠ ʟʘʧʘʭʘ ʤʘʨʛʘʨʠʥʘ ʙʳʣ ʦʪʤʝʯʝʥ ʯʠʩʪʳʡ ʚʢʫʩ, ʩ ʧʨʠʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ ʩʣʠ-
ʚʦʯʥʦʛʦ ʤʘʩʣʘ,  ʥʝ ʟʘʤʝʯʝʥʦ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʠʚʢʫʩʦʚ ʠ ʟʘʧʘʭʦʚ.  ʅʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʭʨʘʥʝʥʠʷ 
ʠʩʯʝʟʘʶʪ ʚʢʫʩ ʠ ʘʨʦʤʘʪ ʩʣʠʚʦʯʥʦʛʦ ʤʘʩʣʘ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʝʛʦ ʚ ʫʩʣʦʚʠʷʭ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 
ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʧʦʷʚʣʝʥʠʝ ʛʦʨʴʢʦʛʦ ʚʢʫʩʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʧʦ ʤʝʨʝ ʭʨʘʥʝʥʠʷ 



 

 

 

ʤʘʨʛʘʨʠʥʘ. ɺ ʭʦʜʝ ʭʨʘʥʝʥʠʷ ʣʝʛʢʦʧʣʘʚʢʘʷ, ʧʣʘʩʪʠʯʥʘʷ ʦʜʥʦʨʦʜʥʘʷ ʢʦʥʩʠʩʪʝʥʮʠʷ ʤʘʨʛʘʨʠʥʘ ʥʝ ʠʟʤʝ-
ʥʷʝʪʩʷ, ʥʦ ʧʦʚʝʨʭʥʦʩʪʴ ʩʨʝʟʘ ʩʪʘʥʦʚʠʪʩʷ ʚʣʘʞʥʦʡ ʥʘ ʚʠʜ. 

ʀʟ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʤʘʨʛʘʨʠʥʘ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝ-
ʥʠʷ. ʅʘ ʤʦʤʝʥʪ ʧʦʢʫʧʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʣʘ, ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, 29 0ʉ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʦ-
ʚʘʣʦ ɻʆʉʊʫ (27-33 0ʉ). ʆʜʥʘʢʦ, ʠ ʥʘ ʤʦʤʝʥʪ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʛʦʜʥʦʩʪʠ, ʠ ʧʦʩʣʝ ʥʝʛʦ ʚ ʪʝʯʝʥʠʝ 25 ʜʥʝʡ 
ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʠʟʤʝʥʷʣʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ  (29-31 0ʉ) ʠ ʥʘʭʦʜʠʣʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ, 
ʩʦʦʪʚʝʪʩʪʚʫʷ ɻʆʉʊʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʤʠ ʥʘ ʚʳʷʚʣʝʥʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʠ ʦʧʨʝʜʝ-
ʣʝʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʣʝʥʠʷ ʤʘʨʛʘʨʠʥʘ ʚ ʭʦʜʝ ʝʛʦ ʭʨʘʥʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʪʜʝʣʴʥʳʝ ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ 
ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʤʘʨʛʘʨʠʥʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʭʦʜʝ  ʝʛʦ ʭʨʘʥʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 
ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʩʚʦʡʩʪʚ ʤʘʨʛʘʨʠʥʘ ʚ ʩʪʦʨʦʥʫ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʪʘʥ-
ʜʘʨʪʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʛʠʜʨʦʢʩʠʣʴʥʦʛʦ ʯʠʩʣʘ ʠ ʯʠʩʣʘ ʦʤʳʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʭʫʜʰʝ-
ʥʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 
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  ɸʩʧʠʨʘʥʪ  
ʌɻɹʆʋ ɺʆ çʏʝʨʝʧʦʚʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʆʙʬʰʦʴʢ ʩʬʣʧʛʧʝʡʫʞʤʵ: ʃʧʥʧʛ ɻʡʣʫʧʩ ʋʩʧʭʡʥʧʛʡʰ 

ʜ.ʙ.ʥ., ʧʨʦʬʝʩʩʦʨ 
ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʙʠʦʣʦʛʠʠ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜ 

ʠʤ. ʀ.ɼ. ʇʘʧʘʥʠʥʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ 
 

ɹʦʦʧʫʙʯʡʸ: ʨʪʫʪʴ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʠʪʝʣʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ 
ʨʠʩʢʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʘʣʣ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʪʦʢ-
ʩʠʯʥʦʩʪʴʶ ʜʣʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʤʦʙʠʣʴʥʦʩʪʴʶ ʚ ʵʢʦʩʠʩʪʝʤʘʭ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ 
ʚʦʣʦʩʘʭ ʯʝʣʦʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʟʤʦʞʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʩʪʝʧʝʥʠ ʨʪʫʪʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʢʨʫ-
ʞʘʶʱʫʶ ʩʨʝʜʫ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʩʪʫʜʝʥʪʦʚ 
ʚʫʟʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʦʨʦʜʘ, ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. ʊʘʢ 
ʞʝ, ʥʝ ʚʳʷʚʣʝʥʘ ʨʘʟʥʠʮʘ ʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ ʚ ʚʦʣʦʩʘʭ ʫ ʣʠʮ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦ-
ʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʦʨʦʜʘ ʠ ʣʠʮ, ʠʟ ʨʘʡʦʥʦʚ, ʩ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʪʫʜʝʥʪʳ, ʨʪʫʪʴ, ʚʦʣʦʩʳ, ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʡ ʛʦʨʦʜ.  

 
THE AMOUNT OF MERCURY IN STUDENTS` HAIR WHO STUDY AT THE UNIVERCITY THAT IS 

LOCATED IN THE INDUSTRIAL CITY (CHEREPOVETS) 
Alexina Yulia Yuryevna 

 
Abstract: the mercury is one of the main pollution aspect of the environment that has a high risk for the alive 
organisms because of the high intoxication and the mobility in the ecosystems. At the same time, the amount 
of mercury in the human hair is the indicator of the possible intoxication and the level of the environmental pol-
lution. The result of the experiment is the following - the concentration of mercury in students` hair in industrial 
city is not bigger than permissible level of mercury (0.5-1 mg/kg) in Russian Federation. Also, there is no dif-
ference in heavy metals concentrations in hair of the people who live outside or inside the city. 
Key words: students, mercury, hair, allowable levels of impact, industrial city. 

 
ɺ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ, ʨʪʫʪʴ (Hg) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝ-

ʣʦʚʝʢʘ. ɸ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʵʪʦʪ ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʟʘʛʨʷʟʥʠʪʝ-
ʣʝʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺ ʧʨʠʨʦʜʝ ʨʪʫʪʴ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʬʦʨʤʘʭ: ʵʣʝʤʝʥʪʘʨʥʘʷ ʨʪʫʪʴ, ʥʝʦʨʛʘʥʠʯʝʩʢʘʷ ʨʪʫʪʴ ʠ 
ʦʨʛʘʥʠʯʝʩʢʘʷ ʨʪʫʪʴ [1; 2]. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʳʙʨʦʩʳ (ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʵʨʦʟʠʠ ʧʦʯʚ ʠ ʧʨ.) ʠʣʠ ʯʝʣʦʚʝʯʝʩʢʘʷ ʜʝʷʪʝʣʴ-
ʥʦʩʪʴ (ʜʦʙʳʯʘ ʟʦʣʦʪʘ, ʩʞʠʛʘʥʠʝ ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ ʠ ʧʨ.) ɼʘʣʝʝ ʦʥʘ ʚʢʣʶʯʘʝʪʩʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʡ ʛʣʦ-
ʙʘʣʴʥʳʡ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʨʪʫʪʠ ʠʟ 



 

 

 

ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ ʬʦʨʤʳ ʚ ʦʨʛʘʥʠʯʝʩʢʫʶ ï ʤʝʪʠʣʨʪʫʪʴ, ʧʨʠ ʫʯʘʩʪʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʠʣʨʪʫʪʴ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʚʦʜʥʳʭ ʧʠʱʝʚʳʭ ʮʝʧʷʭ. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʩʪʨʝʯʘ-
ʶʪʩʷ ʫ ʢʨʫʧʥʳʭ ʠ ʜʦʣʛʦʞʠʚʫʱʠʭ ʭʠʱʥʳʭ ʨʳʙ ʠ ʤʦʨʩʢʠʭ ʤʣʝʢʦʧʠʪʘʶʱʠʭ [2].  

ɺ ʤʠʨʦʚʦʤ ʩʦʦʙʱʝʩʪʚʝ ʩʫʱʝʩʪʚʫʶʪ ʦʬʠʮʠʘʣʴʥʦ ʧʨʠʥʷʪʳʝ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ, ʥʝ ʚʳ-
ʟʳʚʘʶʱʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ.  ɺʩʝʤʠʨʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 
(ɺʆɿ, WHO) ʦʧʨʝʜʝʣʠʣʘ ʜʦʧʫʩʪʠʤʫʶ ʧʦʨʦʛʦʚʫʶ ʜʦʟʫ, ʨʘʚʥʫʶ 1,9 ʤʢʛ/ʛ, ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʡ, ʩʚʷʟʘʥʦ ʩ 
ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʟʜʦʨʦʚʴʝ [3]. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʨʝʙʣʝʥʠʝ ʨʳʙʳ ʠ ʤʦʨʝʧʨʦʜʫʢʪʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʠʣʨʪʫʪʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ.  ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʚʦʟʜʝʡ-
ʩʪʚʠʝ ʜʘʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʚʳʟʳʚʘʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ ʠ ʮʝʥ-
ʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [1; 2]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʠʪʴ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʛʦʨʦʜʘ, ʠ ʚ ʨʘʡʦʥʘʭ, ʩ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʏʝʨʝʧʦʚʝʮ - ʢʨʫʧʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʛʦʨʦʜ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ. ʇʦ 
ʠʪʦʛʘʤ ʧʦʩʣʝʜʥʝʡ ʧʝʨʝʧʠʩʠ ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 309 ʪʳʩʷʯ [4].  ʆʩʥʦʚʫ ʵʢʦ-
ʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʦʨʦʜʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʝʜʧʨʠʷʪʠʷ ʯʝʨʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢ-
ʩʘ. ʇʦ ʜʘʥʥʳʤ ʥʘ 2014 ʛʦʜ, 64,5 % ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛʦʨʦʜʘ ʟʘʥʠʤʘʝʪ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, 
ʦʩʫʱʝʩʪʚʣʷʝʤʦʝ ʇɸʆ çʉʝʚʝʨʩʪʘʣʴè ʠ 28,0% - ʭʠʤʠʯʝʩʢʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʨʝʘʣʠʟʫʝʤʦʝ ʇɸʆ çʌʦʩɸʛʨʦè 
[4]. 

ʇʦʩʢʦʣʴʢʫ ʚʦʣʦʩʳ ʠʤʝʶʪ ʩʚʦʡʩʪʚʦ ʥʘʢʘʧʣʠʚʘʪʴ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ, ʵʪʦ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ 
ʧʨʦʚʦʜʠʪʴ ʨʷʜ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ɸʥʘʣʠʟ ʚʦʣʦʩ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʥʝʜʦʨʦʛʦ ʧʨʦʚʦʜʠʪʴ 
ʦʙʩʣʝʜʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʤʝʪʦʜ ʠʭ ʦʪʙʦʨʘ ʧʨʦʩʪ ʠ ʥʝʠʥʚʘʟʠʚʝʥ [5;6]. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʣʦ ʫʯʘʩʪʠʝ 449 ʩʪʫʜʝʥʪʦʚ, ʟʘʯʠʩʣʝʥʥʳʭ ʥʘ 1 ʢʫʨʩ ʚ ʌɻɹʆʋ ɺʆ çʏʝʨʝʧʦ-
ʚʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʚ ʚʦʟʨʘʩʪʝ ʦʪ 17 ʜʦ 21 ʛʦʜʘ ï 290 ʜʝʚʫʰʝʢ ʠ 159 ʶʥʦʰʝʡ. ʀʟ 
ʥʠʭ: 157 ʜʝʚʫʰʝʢ ʠ 94 ʶʥʦʰʠ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʏʝʨʝʧʦʚʮʘ ɺʦʣʦʛʦʜʩʢʦʡ ʦʙ-
ʣʘʩʪʠ, ʘ 133 ʜʝʚʫʰʢʠ ʠ 65 ʶʥʦʰʝʡ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʤʝʥʝʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ (ʧʨʦʞʠʚʘʣʠ 
ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ). 

ʉʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʥʘʯʘʣʝ ʫʯʝʙʥʦʛʦ ʛʦʜʘ, ʩ 01 ʩʝʥʪʷʙʨʷ ʧʦ 30 ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ.  
ɼʣʷ ʘʥʘʣʠʟʘ (ʩ ʩʦʛʣʘʩʠʷ ʠʩʧʳʪʫʝʤʳʭ) ʧʨʠ ʧʦʤʦʱʠ ʥʦʞʥʠʮ ʦʪʙʠʨʘʣʘʩʴ ʧʨʷʜʴ ʚʦʣʦʩ ʦʪ ʢʦʨʥʝʡ, ʪʦʣʱʠ-
ʥʦʡ ʚ ʥʝʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ, ʩ ʦʙʣʘʩʪʠ ʟʘʪʳʣʢʘ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʧʨʦʙʘʭ ʚʦʣʦʩ ʦʧʨʝʜʝʣʷʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʙʠʦʭʠʤʠʠ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ 
ʌɻɹʆʋ ɺʆ çʏʝʨʝʧʦʚʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè ʩ ʧʦʤʦʱʴʶ ʨʪʫʪʥʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʈɸ-915+ ʩ 
ʧʨʠʩʪʘʚʢʦʡ ʇʀʈʆ (ʃʶʤʵʢʩ) ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʭʦʣʦʜʥʦʛʦ ʧʘʨʘ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ. ʊʦʯʥʦʩʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʤʝʨʝʥʠʷ ʢʦʥʪʨʦʣʠʨʦʚʘʣʠ ʩ ʧʦʤʦʱʴʶ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥ-
ʥʦʛʦ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ DORM-2 (ʂʘʥʘʜʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʜʠʩʧʝʨʩʠʦʥʥʦʛʦ 
ʘʥʘʣʠʟʘ (ANOVA) ʠ ʧʨʦʮʝʜʫʨʫ LSD-ʪʝʩʪʘ ʧʨʠ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p=0,05. 

ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʩʪʫʜʝʥʪʦʚ ʚʘʨʴʠʨʫʝʪ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,001 ʜʦ 4,875 ʤʛ/ʢʛ. ʉʨʝʜʥʠʡ 
ʫʨʦʚʝʥʴ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʜʣʷ ʚʩʝʡ ʚʳʙʦʨʢʠ ʩʦʩʪʘʚʣʷʝʪ 0,228Ñ0,018 ʤʛ/ʢʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 
ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʷʤ [7].  

ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʳʭ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʢʦʨʝʥʥʳʭ 
(0,211Ñ0,022) ʠ ʧʨʠʝʟʞʠʭ ʩʪʫʜʝʥʪʦʚ ʠʟ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ (0,251Ñ0,029) ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ. 

ʉʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʜʝʚʫʰʝʢ - 0,248Ñ0,025 (n=290) ʠ ʚʦʣʦʩʘʭ ʤʦ-
ʣʦʜʳʭ ʣʶʜʝʡ - 0,191Ñ0,019 (n=159) ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʪʘʢʞʝ ʥʝ ʨʘʟʣʠʯʘʶʪʩʷ.  

 



 

 

 

 
ʉʡʪ. 1. ʊʧʝʞʩʟʙʦʡʞ ʩʫʬʫʡ (ʥʜ/ʣʜ) ʛ ʛʧʤʧʪʙʮ ʣʧʩʞʦʦʴʮ ʡ ʨʩʡʞʠʟʡʮ ʪʫʬʝʞʦʫʧʛ ʐʞʩʞʨʧʛʞʯʣʧʜʧ 

ʜʧʪʬʝʙʩʪʫʛʞʦʦʧʜʧ ʬʦʡʛʞʩʪʡʫʞʫʙ 
 
ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʜʝʚʫʰʝʢ (0,251Ñ0,029) ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʤʝʪʘʣʣʘ ʚ ʚʦʣʦʩʘʭ ʶʥʦʰʝʡ (0,211Ñ0,022), ʧʨʠ ʵʪʦʤ ʜʦʩʪʦʚʝʨʥʳʭ ʛʝʥʜʝʨʥʳʭ 
ʨʘʟʣʠʯʠʡ ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʥʝ ʫʩʪʘʥʦʚʣʝʥʦ ʢʘʢ ʜʣʷ ʚʩʝʡ ʚʳʙʦʨʢʠ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʚʥʫʪʨʠ 
ʛʨʫʧʧ ï ʢʦʨʝʥʥʳʭ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʠ ʧʨʠʝʟʞʠʭ ʩʪʫʜʝʥʪʦʚ (ʨʠʩ. 1). 

ɺ ʧʨʦʮʝʥʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ, ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʝ 0,5 ʤʛ/ʢʛ, ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥʳ  ʢʘʢ ʫ 92,4% ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ʏʝʨʝʧʦʚʮʘ, ʪʘʢ ʠ ʫ 91,9% ʠʥʦʛʦʨʦʜʥʠʭ 
(ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ʊʧʝʞʩʟʙʦʡʞ ʩʫʬʫʡ ʛ ʛʧʤʧʪʙʮ ʪʫʬʝʞʦʫʧʛ ʛʬʠʙ 

ʄʝʩʪʦ ʧʨʦ-
ʞʠʚʘʥʠʷ 

ʆʙʱʝʝ ʢʦʣ-
ʚʦ ʠʩʧʳʪʫʝ-
ʤʳʭ 

ʇʦʣ 

ʆʙʱʝʝ ʢʦʣ-
ʚʦ ʠʩʧʳʪʫʝ-
ʤʳʭ 

ʂʦʣ-ʚʦ ʠʩʧʳ-
ʪʫʝʤʳʭ ʩ ʩʦ-
ʜʝʨʞʘʥʠʝʤ 

Hg < 0,5 ʤʛ/ʢʛ 

ʂʦʣ-ʚʦ ʠʩʧʳʪʫʝ-
ʤʳʭ ʩ ʩʦʜʝʨʞʘ-
ʥʠʝʤ Hg 0,5-1,0 

ʤʛ/ʢʛ 

ʂʦʣ-ʚʦ ʠʩʧʳʪʫ-
ʝʤʳʭ ʩ ʩʦʜʝʨ-
ʞʘʥʠʝʤ Hg > 1,0 

ʤʛ/ʢʛ 

ʯʝʣ. % ʯʝʣ. % ʯʝʣ. % ʯʝʣ. % ʯʝʣ. % 

ʏʝʨʝʧʦʚʝʮ 251 55,9 
ʄ 94 37,5 87 92,6 5 5,3 2 2,1 

ɾ 157 62,5 145 92,4 11 7,0 1 0,6 

ɼʨʫʛʠʝ ʨʝ-
ʛʠʦʥʳ 

198 44,1 
ʄ 65 32,8 61 93,8 3 4,6 1 1,6 

ɾ 133 67,2 121 91,0 8 6,0 4 3,0 

 
ʉʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʜʠʘʧʘʟʦʥʝ 05-1,0 ʤʛ/ʢʛ ʦʪʤʝʯʘʝʪʩʷ ʫ 6,4% ʩʪʫʜʝʥʪʦʚ ʤʫʞʩʢʦʛʦ ʠ ʞʝʥʩʢʦʛʦ ʧʦ-

ʣʘ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʛʦʨʦʜʝ ʏʝʨʝʧʦʚʮʝ. ɺ ʜʨʫʛʦʡ ʛʨʫʧʧʝ ʠʩʧʳʪʫʝʤʳʭ, ʫ 5,5%  ʪʘʢ ʞʝ ʦʪʤʝʯʘʝʪʩʷ ʩʦʜʝʨ-
ʞʘʥʠʝ ʨʪʫʪʠ ʚ ʧʨʝʜʝʣʘʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, 
ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʜʝʚʫʰʝʢ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʛʦ 0,5-1,0 ʤʛ/ʢʛ, ʧʨʝʚʳʰʘʝʪ 
ʢʦʣʠʯʝʩʪʚʦ ʶʥʦʰʝʡ ʚ ʪʦʡ ʞʝ ʢʘʪʝʛʦʨʠʠ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʣʣʘ ʦʧʨʝʜʝʣʝʥʦ ʫ 1,2% ʩʪʫʜʝʥʪʦʚ, ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠ-
ʚʘʶʱʠʭ ʚ ʛʦʨʦʜʝ ʠ 2,5% - ʫ ʩʪʫʜʝʥʪʦʚ ʠʟ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ, ʩ  ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥ-
ʥʦʩʪʠ. ʋ ʦʜʥʦʛʦ ʩʪʫʜʝʥʪʘ ï ʧʨʠʝʟʞʝʡ ʜʝʚʫʰʢʠ ï ʫʨʦʚʝʥʴ ʤʝʪʘʣʣ ʩʦʩʪʘʚʣʷʝʪ 2,163 ʤʛ/ʢʛ, ʯʪʦ ʧʨʝʚʳʰʘʝʪ 
ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ɺʆɿ. ɺ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʙʘʭ ʚʦʣʦʩʘʭ ʦʙʥʘʨʫʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ, ʩʦʧʦʩʪʘʚʠʤʦʝ 
ʩ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝʡ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ï 5 ʤʛ/ʢʛ. ɼʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʤʝʯʝʥʳ ʫ ʢʦʨʝʥʥʦʛʦ ʞʠʪʝʣʷ 
(4,550 ʤʛ/ʢʛ) ʛ. ʏʝʨʝʧʦʚʮʘ ʠ ʧʨʠʝʟʞʝʛʦ (4,875 ʤʛ/ʢʛ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʛʦʨʦʜ ʏʝʨʝʧʦʚʝʮ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʦʤ 
ɺʦʣʦʛʦʜʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʦʜʝʨʞʘʥʠʝ ʨʪʫʪʠ ʚ ʚʦʣʦʩʘʭ ʠʩʧʳʪʫʝʤʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʠ 
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ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʨʘʡʦʥʦʚ, ʩ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʤʦʞʥʦ 
ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʧʨʦʞʠʚʘʥʠʷ ʣʶʜʝʡ ʥʝ ʷʚʣʷʝʪʩʷ 
ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʥʘʢʦʧʣʝʥʠʷ ʪʷʞʝʣʦʛʦ ʤʝʪʘʣʣʘ - ʨʪʫʪʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʜʘʣʴ-
ʥʝʡʰʝʛʦ ʠʟʫʯʝʥʠʷ (ʧʦʠʩʢʘ) ʠʩʪʦʯʥʠʢʦʚ ʧʦʧʘʜʘʥʠʷ ʨʪʫʪʠ ʚ ʦʨʛʘʥʠʟʤ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʞʠʚʘʶʱʠʭ ʥʘ ʜʘʥʥʦʡ 
ʪʝʨʨʠʪʦʨʠʠ.  
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ʆʙʬʰʦʴʢ ʩʬʣʧʛʧʝʡʫʞʤʵ: ɹʢʫʣʞʦʧʛʙ ɹʢʤʙʠʠʙʫ ɹʢʫʣʞʦʧʛʦʙ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʂʘʨʘʛʘʥʜʠʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ cʦʜʝʨʞaʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ (ɹɸɺ) ʚ ʧʣaʟʤʝ ʢʨʦʚʠ 
ʣaʙʦʨaʪʦʨʥʳʭ ʠ cʠʥaʥʪʨʦʧʥʳʭ ʢʨʳc ʠ ʧʦʣʝʚʳʭ ʤʳʰʝʡ, ʠʤʝʶʱʠʭ cʭʦʜʥʫʶ ʬʦʨʤʫ ʦʨʛaʥʠʟaʮʠʠ ʤʦʨʬʦ-
ʬʫʥʢʮʠʦʥaʣʴʥʳʭ ʭaʨaʢʪʝʨʠcʪʠʢ ʠ ʦʙʠʪaʶʱʠʭ ʚ ʫʨʙaʥʠʟʠʨʦʚaʥʥʦʡ, cʠʥaʥʪʨʦʧʥʦʡ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʜʠʢʦʡ 
ʧʨʠʨʦʜʝ, ʟaʛʨʷʟʥʝʥʥʳʭ ʨaʜʠʦʣʦʛʠʯʝcʢʠʤʠ ʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʟaʛʨʷʟʥʠʪʝʣʷʤʠ ʦʪ ʦʙʱʠʭ ʠcʪʦʯʥʠʢʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʘʢʪʠʚʥʳʝ ʚʝʱʝʩʪʚʘ, Aʊʌ, ʢaʪʝʭʦʣaʤʠʥ, cʠʥaʥʪʨʦʧʥaʷ ʢʨʳca, 
ʧʦʣʝʚʘʷ ʤʳʰʴ, ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʡ, ʤaʨʛʠʥaʣʴʥʘʷ ʩʨʝʜʘ, cʭʦʜʥʦʦʨʛaʥʠʟʦʚaʥʥʳʡ. 
 

PARAMETERS OF THE BIOLOGICAL ACTIVE SUBSTANCES IN THE BLOOD SHADEORGANIZATION 
ANIMALS LIVING IN DIFFERENT ECO ENVIRONMENTS 

Smagylov Nurtore  
Abstract: In the article, the content of biologically active substances (BAS) in blood plasma, laboratory and 
synanthropic rats and field mice, this form of organization of morpho-functional characteristics and live in 
urban, synanthropic areas and wildlife that are contaminated with radioactive and industrial pollutants from 
common sources. 
Key words: biologically active substances, ATP, catecholamine, commensal rat, field mouse, urbanized, 
marginal environment, shadowlessoul. 

 
ʈʝaʢʮʠʷ ʞʠʚʦʪʥʦʛʦ ʥa cʣʦʞʥʳʝ cʠʪʫaʮʠʠ ʚ ʦʢʨʫʞaʶʱʝʡ cʨʝʜʝ, ʢaʢʦʚʳʤʠ ʙʦʛaʪ ʨʝʛʠʦʥ 

ʎʝʥʪʨaʣʴʥʦʛʦ ʂaʟaʭcʪaʥa, ʥʝ ʦʛʨaʥʠʯʠʚaʝʪcʷ ʠʟʤʝʥʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦcʪʠ ʦʜʥʦʛʦ ʦʨʛaʥa ʣʠʙʦ cʠcʪʝʤʳ 
ʦʨʛaʥʦʚ. ʏʘʩʪʠ ʦʨʛʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʠ ʮʝʣʳʡ ʦʨʛʘʥʠʟʤ ʠʤʝʝʪ ʤʝʥʴʰʝ ʩʪʝʧʝʥʝʡ 
ʩʚʦʙʦʜʳ, ʯʝʤ ʢʘʞʜʘʷ ʠʟ ʥʝʛʦ ʯʘʩʪʝʡ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʆʨʛʘʥʠʟʤ ʧʦʩʪʦʷʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩʦ ʩʚʦʝʡ 
ʤʠʢʨʦʩʨʝʜʦʡ, ʧʦʵʪʦʤʫ ʙʝʟ ʫʯʸʪʘ ʚʩʝʛʦ ʜʠʘʧʘʟʦʥʘ ʪaʢʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʦʥ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ. ʇʦ-
ʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʧʨʦʚʝʩʪʠ ʠʟʫʯʝʥʠʝ ʩʚʷʟʝʡ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʠʭ ʘʥʘʣʠʟ ʚʦ 
ʚʟʘʠʤʦʩʚʷʟʠ c ʧʦʥʷʪʠʷʤʠ ʦʨʛʘʥʥʦʡ, a ʚʦʟʤʦʞʥʦ ʠ ʢʣʝʪʦʯʥʦʡ ʬʠʟʠʦʣʦʛʠʠ [1]. 

ɺʩʣʝʜ ʟʘ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚʩʝ ʙʦʣʝʝ ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ ʢ ʛʣʦ-
ʙʘʣʴʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʨʠʟʠʩʫ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ ʦʨʛʘ-
ʥʠʟʤʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ çʵʥʜʦʵʢʦʣʦʛʠʯʝcʢʦʡ ʙʦʣʝʟʥʠè ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʦʙʠʪʘʶʱʠʭ ʥʘ ʟʝʤʣʝ [2]. ʈʫʙʝʞ 
ʜʦʩʪʠʞʝʥʠʷ ʧʦʨʦʛʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʩʨʝʜʝ ʦʙʠʪʘʥʠʷ ʢʣʝʪʦʢ ʚʦʰʝʣ ʚ ʣʠʪʝʨʘʪʫʨʫ 
ʧʦʜ ʠʤʝʥʝʤ çʪʦʯʢʠ ʃʝʚʠʥʘè, ʚʧʝʨʚʳʝ ʦʧʠʩʘʚʰʝʛʦ ʵʪʦʪ ʬʝʥʦʤʝʥ (ʧʦ ʘʥʘʣʦʛʠʠ c ʪʦʯʢʦʡ ʖʨʠ, c ʢʦʪʦʨʦʡ 



 

 

 

ʥʘʯʘʣʦʩʴ ʚʳʤʠʨʘʥʠʝ ʘʨʭʝ ʠ ʵʫʙaʢʪʝʨʠʠ ʥʘ ʧʦʚʝʨʭʥʦcʪʠ ɿʝʤʣʠ). ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʯʝʨʝʟ ʪʦʯʢʫ ʃʝʚʠʥʘ 
ʤʫʪʘʮʠʷ ʚʩʝʭ ʷʜʝʨʥʳʭ ʦʨʛʘʥʠʟʤʦʚ ʩʪʘʥʝʪ ʥʝʦʙʨʘʪʠʤʦʡ. ɺ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ 
aʜaʧʪʠʚʥʳʭ ʧʝʨʝcʪʨʦʝʢ ʤʦʨʬʦ-ʬʫʥʢʮʠʦʥaʣʴʥʳʭ cʜʚʠʛʦʚ ʫ ʞʠʚʦʪʥʳʭ, ʦʙʠʪaʶʱʠʭ ʫʨʙaʥʠʟʠʨʦʚaʥʥʳʭ ʚ 
ʨaʟʣʠʯʥʦʡ cʪʝʧʝʥʠ ʦʢʨʫʞaʶʱʝʡ cʨʝʜʝ ʠʤʝʝʪ aʢʪʫaʣʴʥʦʝ ʟʥaʯʝʥʠʝ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʟaʜaʯ ʚ ʠʟʫʯʝʥʠʡ 
ʜaʥʥʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣʦ ʚʳʙʦʨ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ, ʦʙʠʪaʶʱʠʭ ʚ ʫʨʙaʥʠʟʠʨʦʚaʥʥʦʡ, ʤaʨʛʠʥaʣʴʥʦʡ ʠ 
ʝcʪʝcʪʚʝʥʥʦʡ cʨʝʜaʭ c cʭʦʜʥʦ ʦʨʛaʥʠʟʦʚaʥʥʦʡ ʬʦʨʤʦʡ ʞʠʟʥʠ, ʙaʟʠʨʦʚaʥʥʳʭ ʥa ʦʙʱʠʭ  ʬʠʟʠʦʣʦʛʦ-
ʛʝʥʝʪʠʯʝcʢʠʭ ʤʝʭaʥʠʟʤaʭ. ʊaʢʠʤʠ ʚʠʜaʤʠ ʦʢaʟaʣʠcʴ ʣaʙʦʨaʪʦʨʥaʷ ʠ cʠʥaʥʪʨʦʧʥaʷ ʢʨʳca, a ʪaʢʞʝ ʧʦ-
ʣʝʚaʷ ʤʳʰʴ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʥʜʠʢaʪʦʨaʤʠ aʜaʧʪaʮʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛa ʢaʢ ʦʢʨʫʞaʶʱʝʡ cʨʝʜʳ, ʪaʢ ʠ 
ʤʦʨʬʦ -ʬʫʥʢʮʠʦʥaʣʴʥʳʭ ʧʝʨʝcʪʨʦʝʢ, ʧʨʦʠcʭʦʜʷʱʠʭ ʚ ʠʭ ʦʨʛaʥʠʟʤʝ ʚ cʚʷʟʠ c ʵʢʟʦ ʠ ʵʥʜʦ ʵʢʦʣʦʛʠ-
ʯʝcʢʠʤʠ, ʚ ʦcʥʦʚʥʦʤ aʥʪʨʦʧʦʛʝʥʥʳʤʠ ʟaʛʨʷʟʥʝʥʠʷʤʠ [3]. 

ʀcʧʦʣʴʟʫʷ ʜaʥʥʳʡ ʪʝcʪ - ʤʦʜʝʣʴ ʥaʤʠ ʠccʣʝʜʦʚaʥʳ ʧaʨaʤʝʪʨʳ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ - 
ʥʦʨaʜʨʝʥaʣʠʥa, aʮʝʪʠʣʭʦʣʠʥa, ʛʝʧaʨʠʥa ʠ Aʊʌ ʚ ʢʨʦʚʠ. ʂaʢ ʠʟʚʝcʪʥʦ, ʫʨʦʚʝʥʴ ʢaʪʝʭʦʣaʤʠʥʦʚ 
(ʥʦʨaʜʨʝʥaʣʠʥ, aʮʝʪʠʣʭʦʣʠʥ), ʪʢaʥʝʚʳʭ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ (ʛʝʧaʨʠʥ) ʠ ʤʝʪaʙʦʣʠʪʦʚ 
(Aʊʌ) ʚ ʠʟʚʝcʪʥʦʡ cʪʝʧʝʥʠ ʭaʨaʢʪʝʨʠʟʫʶʪ cʦcʪʦʷʥʠʝ cʠcʪʝʤʥʳʭ ʠ ʤʝcʪʥʳʭ ʨʝʛʫʣʷʨʥʳʭ ʤʝʭaʥʠʟʤʦʚ ʚ 
ʦʪʥʦʰʝʥʠʡ ʚʠʜʦʚʳʭ ʦcʦʙʝʥʥʦcʪʝʡ ʬʫʥʢʮʠʦʥaʣʴʥʦʡ aʜaʧʪaʮʠʠ ʦʨʛaʥʠʟʤa.  

ʅaʫʞʩʡaʤʴ ʡ ʥʞʫʧʝʡʣa ʡccʤʞʝʧʛaʦʡʢ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦcʪaʚʣʝʥʥʳʭ ʟaʜaʯ ʠ c ʮʝʣʴʶ ʚʳʷcʥʝʥʠʷ 
cʣʦʞʠʚʰʠʭcʷ cʦʦʪʥʦʰʝʥʠʡ ʤʦʨʬʦʣʦʛʠʯʝcʢʠʭ ʵʣʝʤʝʥʪʦʚ ʦʨʛaʥʦʚ ʠ cʠcʪʝʤ ʚ ʧʨʦʮʝccʝ aʜaʧʪaʮʠʠ ʢ 
ʫʨʙaʥʠʟʠʨʦʚaʥʥʦʡ, ʤaʨʛʠʥaʣʴʥʦʡ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʥʦʡ cʨʝʜʝ ʚ ʢaʯʝcʪʚʝ ʧʦʜʦʧʳʪʥʳʭ ʞʠʚʦʪʥʳʭ ʙʳʣʠ 
ʚʳʙʨaʥʳ cʭʦʜʥʦ ʦʨʛaʥʠʟʦʚaʥʥʳʝ ʬʦʨʤʳ ʞʠʚʦʪʥʳʭ, a ʠʤʝʥʥʦ ʣaʙʦʨaʪʦʨʥʳʝ, cʠʥaʥʪʨʦʧʥʳʝ ʢʨʳcʳ ʠ 
ʧʦʣʝʚʳʝ ʤʳʰʠ. ɺ ʨaʙʦʪʝ ʠcʧʦʣʴʟʦʚaʥʳ ʚʟʨʦʩʣʳʝ ʩʘʤʮʳ cʦʦʪʚʝʪcʪʚʫʶʱʠʭ ʧʦʧʫʣʷʮʠʠ ʞʠʚʦʪʥʳʭ, ʢʦʪʦ-
ʨʳʝ ʦʪʣaʚʣʠʚaʣʠcʴ c ʧʦʤʦʱʴʶ ʣʦʚʫʰʝʢ. 

Cʠʥaʥʪʨʦʧʥʳʝ ʠ ʧʦʣʝʚʳʝ ʤʳʰʠ cʦʜʝʨʞaʣʠcʴ ʚ ʢʣʝʪʢʝ ʠ ʙʨaʣʠcʴ ʚ ʵʢcʧʝʨʠʤʝʥʪ ʯʝʨʝʟ 6-8 ʜʥʝʡ 
ʧʦcʣʝ ʦʪʣʦʚa. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧaʨaʤʝʪʨʦʚ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ ʞʠʚʦʪʥʳʝ ʦʙʝʟʜʚʠ-
ʞʠʚaʣʠcʴ ʧʦcʨʝʜcʪʚʦʤ ʵʬʠʨʥʦ - ʭʣʦʨʦʬʦʨʤʝʥʥʦʛʦ ʥaʨʢʦʟa ʚ ʵʢcʠʢaʪʦʨʝ ʠ ʧʦcʣʝ ʬʠʢcʮʠʡ ʥa ʦʧʝʨaʮʠ-
ʦʥʥʦʤ cʪʦʣʠʢʝ ʚcʢʨʳʚaʣacʴ ʛʨʫʜʥaʷ ʧʦʣʦcʪʴ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚaʣʦcʴ ʧʨaʚʦʝ ʧʨʝʜcʝʨʜʠʝ. ʂʨʦʚʴ ʚ ʦʙʲ-
ʝʤʝ 1,2-2 ʤʣ. ʙʨaʣʘcʴ ʠʟ cʝʨʜʮa ʧʨʝʜʚaʨʠʪʝʣʴʥʦ ʦʙʨaʙʦʪaʥʥʳʤ ʰʧʨʠʮʦʤ. ʆʧʨʝʜʝʣʝʥʠʝ cʦʜʝʨʞaʥʠʷ 
ʥʦʨaʜʨʝʥaʣʠʥa, aʮʝʪʠʣʭʦʣʠʥa, ʛʝʧaʨʠʥa, Aʊʌ ʧʨʦʚʦʜʠʣʠ ʧʦ cʪaʥʜaʨʪʥʦʡ ʤʝʪʦʜʠʢaʤ (Acaʪʠaʥʠ 1968). 
ɺcʝʛʦ ʧʨʦʠʟʚʝʜʝʥʦ 120 aʥaʣʠʟʦʚ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ, ʚ ʪʦʤ ʯʠcʣʝ ʥʦʨaʜʨʝʥaʣʠʥa - 30, 
aʮʝʪʠʣʭʦʣʠʥa - 30, ʛʝʧaʨʠʥa - 30 ʠ Aʊʌ - 30 ʦʧʨʝʜʝʣʝʥʠʡ. ʇʨʦʚʝʜʝʥ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 
ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʧʨʦʛʨʘʤʤʝ MS Excel. 

ʉʞʠʬʤʵʫaʫʴ ʡccʤʞʝʧʛaʦʡʢ 
ʈʝʟʫʣʴʪaʪʳ ʠccʣʝʜʦʚaʥʠʡ ʙʠʦʣʦʛʠʯʝcʢʠʭ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ -ʥʦʨaʜʨʝʥaʣʠʥa, aʮʝʪʠʣʭʦʣʠʥa, 

ʛʝʧaʨʠʥa ʠ Aʊʌ ʚ ʢʨʦʚʠ ʣaʙʦʨaʪʦʨʥʳʭ ʠ cʠʥaʥʪʨʦʧʥʳʭ ʢʨʳc, a ʪaʢʞʝ ʧʦʣʝʚʳʭ ʤʳʰʝʡ ʧʦʢaʟaʣʠ, ʯʪʦ 
cʦʜʝʨʞaʥʠʝ ʵʪʠʭ ʚʝʱʝcʪʚ ʟaʤʝʪʥʦ ʦʪʣʠʯaʶʪcʷ ʫ ʨaʟʣʠʯʥʳʭ ʚʠʜʦʚ cʭʦʜʥʦ ʦʨʛaʥʠʟʦʚaʥʥʳʭ ʞʠʚʦʪʥʳʭ 
(ʪaʙʣ. 1-3). 

 
ʋaʚʤʡʯa 1  

Cʧʝʞʩʟaʦʡʞ ʚʡʧʤʧʜʡʰʞcʣʡ aʣʫʡʛʦʴʮ ʛʞʲʞcʫʛ ʛ ʣʩʧʛʡ ʤaʚʧʩaʫʧʩʦʴʮ ʣʩʴc, ʥʣʅ/ʥʤ 

ʅʦʨaʜʨʝʥaʣʠʥa Aʮʝʪʠʣʭʦʣʠʥa ɻʝʧaʨʠʥa Aʊʌ 

0,345 0,08 0.130 0,018 0,200 0,006 1,880 0,004 

0,420 0,048 0,118 0,028 0,200 0,006 1,760 0,008 

0,360 0,040 0,128 0,022 0,220 0,007 1,820 0,002 

0,380 0,042 0,140 0,016 0,240 0,007 1,860 0,002 

0,400 0,046 0,136 0,012 0,260 0,008 1,860 0,002 

0,396 0,046 0,138 0,012 0,240 0,007 1,900 0,006 

0,388 0,044 0,140 0,016 0,260 0,008 1,880 0,004 

0,390 0,046 0,160 0,024 0,240 0,007 1,800 0,004 

0,400 0,046 0,140 0,016 0,180 0,008 1,780 0,004 

0,388 0,004 0,138 0,012 0,220 0,007 1,820 0,002 

0,388 0,044 0,137 0,012 0,226 0,007 1,840 0,002 
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ʋaʚʤʡʯa 2 
Cʧʝʞʩʟaʦʡʞ ʚʡʧʤʧʜʡʰʞcʣʡ aʣʫʡʛʦʴʮ ʛʞʲʞcʫʛ ʛ ʣʩʧʛʡ cʡʦaʦʫʩʧʨʦʴʮ ʣʩʴc, ʥʣʅ/ʥʤ 

ʅʦʨaʜʨʝʥaʣʠʥa Aʮʝʪʠʣʭʦʣʠʥa ɻʝʧaʨʠʥa Aʊʌ 

0,46 0,013 0,17 0,024 0,32 0,006 0,96 0,004 

0,48 0,028 0,170 0,020 0,28 0,002 0,90 0,004 

0,46 0,014 0,16 0,016 0,20 0,008 0,96 0,004 

0,39 0,016 0,16 0,014 0,18 0,008 0,98 0,006 

0,46 0,014 0,16 0,018 0,24 0,006 0,96 0,004 

0,44 0,040 0,14 0,020 0,28 0,002 0,98 0,006 

0,39 0,042 0,16 0,012 0,30 0,004 0,88 0,006 

0,46 0,0141 0,14 0,020 0,32 0,006 0,92 0,002 

0,50 0,040 0,160 0,011 0,30 0,006 0,88 0,006 

0,48 0,020 0,14 0,022 0,260 0,002 0,90 0,004 

0,453 0,013 0,160 0,011 0,270 0,002 0,93 0,002 

 
ʋaʚʤʡʯa 3 

Cʧʝʞʩʟaʦʡʞ ʚʡʧʤʧʜʡʰʞcʣʡ aʣʫʡʛʦʴʮ ʛʞʲʞcʫʛ ʛ ʣʩʧʛʡ ʨʧʤʞʛʴʮ ʥʴʱʞʢ, ʥʣʅ/ʥʤ 

ʅʦʨaʜʨʝʥaʣʠʥa Aʮʝʪʠʣʭʦʣʠʥa ɻʝʧaʨʠʥa Aʊʌ 

0,342 0,012 0,125 0,003 0,26 0,008 1,42 0,002 

0,320 0,030 0,162 0,008 0,24 0,007 1,38 0,004 

0,364 0,034 0,142 0,008 0,200 0,010 1,40 0,004 

0,360 0,032 0,152 0,003 0,200 0,010 1,42 0,002 

0,380 0,036 0,154 0,004 0,240 0,007 1,44 0,002 

0,340 0,012 0,146 0,006 0,260 0,008 1,46 0,004 

0,326 0,032 0.152 0.003 0.260 0.008 1.42 0.002 

0.320 0.030 0.140 0.006 0.260 0.08 1.54 0.004 

0.340 0.012 0.150 0.004 0.240 0.007 1.440 0.007 

0.326 0.032 0.142 0.008 0.200 0.010 1.420 0.002 

0,342 0,012 0,152 0,003 0,240 0,007 1,430 0,002 

 
ʂaʢ ʚʠʜʥʦ ʠʟ ʪaʙʣʠʮ, cʦʜʝʨʞaʥʠʝ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ ʚ ʢʨʦʚʠ ʣaʙʦʨaʪʦʨʥʳʭ ʠ 

cʠʥaʥʪʨʦʧʥʳʭ ʢʨʳc, a ʪaʢʞʝ ʧʦʣʝʚʳʭ ʤʳʰʝʡ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʦcʦʙʝʥʥʦcʪʠ, a ʠʤʝʥʥʦ ʫ ʣaʙʦʨaʪʦʨʥʳʭ 
ʤʳʰʝʡ ʫʨʦʚʝʥʴ ʥʦʨaʜʨʝʥaʣʠʥa ʨaʚʥʷʣacʴ, ʚ cʨʝʜʥʝʤ, 0,3880,044 ʤʢʄ/ʤʣ, aʮʝʪʠʣʭʦʣʠʥa - 0,137
0,012, ʛʝʧaʨʠʥa - 0,226 0,017 ʠ Aʊʌ-1,840 0,002 ʤʢʄ/ʤʣ, ʪʦʛʜʘ ʢaʢ ʵʪʠ ʞʝ ʧʦʢʘʟʘʪʝʣʠ ʫ cʠʥaʥʪʨʦʧʥʳʭ 
ʢʨʳc cʦcʪaʚʣʷʣʠ, ʚ cʨʝʜʥʝʤ 0,4530,013 ʜʣʷ ʥʦʨaʜʨʝʥaʣʠʥa, 0,1600,011 ʜʣʷ aʮʝʪʠʣʭʦʣʠʥa, 0,270
0,02 ʜʣʷ ʛʝʧaʨʠʥa 0,930,002 ʠ ʜʣʷ Aʊʌ ʠ ʫ ʧʦʣʝʚʳʭ ʤʳʰʝʡ cʦʦʪʚʝʪcʪʚʝʥʥʦ ʙʳʣʠ ʨaʚʥʳ 0,342
0,012; 0,1520,003; 0,2400,007 ʠ 1,4300,002 ʤʢʄ/ʤʣ. 

Cʣʝʜʫʝʪ ʟaʤʝʪʠʪʴ, ʯʪʦ cʦʦʪʥʦʰʝʥʠʝ ʚʳʰʝʧʝʨʝʯʠcʣʝʥʥʳʭ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ ʜʣʷ 
ʣaʙʦʨaʪʦʨʥʳʭ ʢʨʳc cʦcʪaʚʣʷʣʠ 0,40:0,14:0,24:0,20, ʪʦʛʜa ʢaʢ ʵʪʦʪ ʞʝ ʧʦʢaʟaʪʝʣʴ ʜʣʷ cʠʥaʥʪʨʦʧʥʳʭ 
ʢʨʳc ʨaʚʥʷʣacʴ 0,24:0,08:0,28:0,51, a ʚ ʦʪʥʦʰʝʥʠʡ ʧʦʣʝʚʳʭ ʤʳʰʝʡ ʦʥʦ cʦcʪaʚʣʷʣʦ 0,30:0,13:0,20:0,36; 

ʊaʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ c ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʚʠʜʦʚʳʝ ʦcʦʙʝʥʥʦcʪʠ cʪʨʫʢʪʫʨʳ ʬʫʥʢ-
ʮʠʦʥaʣʴʥʳʭ ʙʠʦaʤʠʥʦʚ ʠ ʤʝʪaʙʦʣʠʪʦʚ ʫ ʨaʟʣʠʯʥʳʭ ʚʠʜʦʚ cʭʦʜʥʦ ʦʨʛaʥʠʟʦʚaʥʥʳʭ ʞʠʚʦʪʥʳʭ. 

ʋ ʣaʙʦʨaʪʦʨʥʳʭ ʢʨʳc ʨacʧʨʝʜʝʣʝʥʠʷ ʥʦʨ - aʜʨʝʥaʣʠʥ ʣʝʞʠʪ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨaʮʠʷʤʠ ʦʪ 0,380 ʜʦ 
400 ʤʢʄ/ʤʣ, ʪʦʛʜa ʢaʢ ʜʣʷ cʠʥaʥʪʨʦʧʥʳʭ ʢʨʳc ʠ ʧʦʣʝʚʳʭ ʤʳʰʝʡ ʦʥ ʨacʧʦʣaʛaʝʪcʷ ʚ ʨaʡʦʥʝ 0,450 - 
0,460 ʠ 0,320 - 0,342 ʤʢʄ/ʤʣ, cʦʦʪʚʝʪcʪʚʝʥʥʦ. ʕʪʦʤʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʠʜʦʚʳʝ ʦcʦʙʝʥʥʦcʪʠ  ʘʜʨʝʥʝʨ-
ʛʠʯʝʩʢʦʛʦ ʟʚʝʥa ʵʬʬʝʨʝʥʪʥʳʭ ʚʣʠʷʥʠʡ ʫ ʨaʟʣʠʯʥʳʭ ʚʠʜʦʚ cʭʦʜʥʦʦʨʛaʥʠʟʠʨʦʚaʥʥʳʭ ʞʠʚʦʪʥʳʭ. 
ʈacʧʨʝʜʝʣʝʥʠʷ ʦʪʜʝʣʴʥʳʭ ʜaʪ ʨʝʟʫʣʴʪaʪʦʚ ʦʧʳʪʦʚ ʚ ʦʪʥʦʰʝʥʠʡ aʮʝʪʠʣʭʦʣʠʥa ʙʳʣʠ ʤʝʥʝʝ ʚʳʨaʞʝʥ-
ʥʳʤʠ. ʆʜʥaʢʦ ʦʪʤʝʯaʣacʴ ʙʦʣʝʝ ʨaʚʥʦʤʝʨʥʦʝ ʨacʧʨʝʜʝʣʝʥʠʝ ʧʦʢaʟaʪʝʣʝʡ ʚ ʟʥaʯʠʪʝʣʴʥʦʤ ʜʠaʧaʟʦʥʝ 
ʢʦʥʮʝʥʪʨaʮʠʡ ʠ cʦcʪaʚʣʷʣʠ ʜʣʷ ʣaʙʦʨaʪʦʨʥʳʭ ʢʨʳc ï 0,128 - 0,140, ʜʣʷ cʠʥaʥʪʨʦʧʥʳʭ ʢʨʳc ï 0,140 - 
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0,152 ʠ ʜʣʷ ʧʦʣʝʚʳʭ ʤʳʰʝʡ ï 0,145 - 0,170 ʤʢʄ/ʤʣ. cʦʦʪʚʝʪcʪʚʝʥʥʦ. ʈacʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨaʮʠʠ 
ʛʝʧaʨʠʥa ʦʪ ʦʧʳʪa ʢ ʦʧʳʪʫ (ʦʪ ʨʝʟʫʣʴʪaʪa ʢ ʨʝʟʫʣʴʪaʪʫ) ʠʤʝʣʠ cʭʦʜʥʫʶ ʜʠʥaʤʠʢʫ ʜʣʷ ʚcʝʭ ʚʠʜʦʚ cʭʦʜ-
ʥʦ ʦʨʛaʥʠʟʦʚaʥʥʳʭ ʞʠʚʦʪʥʳʭ, ʪʦʛʜa ʢaʢ ʚ ʦʪʥʦʰʝʥʠʡ ʢʦʥʮʝʥʪʨaʮʠʠ Aʊʌ ʣaʙʦʨaʪʦʨʥʳʝ ʠ cʠʥaʥʪʨʦʧʥʳʝ 
ʢʨʳcʳ ʠʤʝʣʠ aʥaʣʦʛʠʯʥʫʶ ʢaʨʪʠʥʫ. Cʦʜʝʨʞaʥʠʝ ʞʝ Aʊʌ ʧʦʣʝʚʳʭ ʤʳʰʝʡ ʙʳʣʠ ʥa 60% ʥʠʞʝ, ʙʝʟ 
ʟʥaʯʠʪʝʣʴʥʳʭ ʬʣʶʢʪʫaʮʠʝʡ. 

ʀʟʚʝcʪʥʦ, ʯʪʦ cʝʢʨʝʮʠʷ aʜʨʝʥaʣʠʥa ʠ ʥʦʨaʜʨʝʥaʣʠʥa ʫcʠʣʠʚaʝʪcʷ ʧʨʠ ʤʳʰʝʯʥʦʡ ʨaʙʦʪʝ, 
aʜaʧʪaʮʠʠ ʢ ʭʦʣʦʜʫ, ʵʤʦʮʠʦʥaʣʴʥʦʤ ʥaʧʨʷʞʝʥʠʠ [2]. 

ɹʦʣʝʝ ʚʳcʦʢʠʡ ʫʨʦʚʝʥʴ ʥʦʨaʜʨʝʥaʣʠʥa ʚ ʢʨʦʚʠ ʣaʙʦʨaʪʦʨʥʳʭ, ʦcʦʙʝʥʥʦ cʠʥaʥʪʨʦʧʥʳʭ ʢʨʳc 
ʚʦʟʤʦʞʥʦ cʚʷʟaʥʦ c ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʢcʝʥʦʙʠʦʪʠʢʦʚ ʚ ʫʨʙaʥʠʟʠʨʦʚaʥʥʦʡ ʠ ʤaʨʛʠʥaʣʴʥʦʡ ʪʝʨʨʠ-
ʪʦʨʠʷʭ. ʇʦʚʳʰʝʥʠʝ ʢʦʥʮʝʥʪʨaʮʠʡ aʮʝʪʠʣʭʦʣʠʥa ʚ ʥaʧʨaʚʣʝʥʠʡ ʣaʙʦʨaʪʦʨʥaʷ Ÿ cʠʥaʥʪʨʦʧʥaʷ ʢʨʳca 
Ÿ ʠ ʧʦʣʝʚaʷ ʤʳʰʴ ʤʦʞʝʪ ʙʳʪʴ ʨaccʤʦʪʨʝʥʦ ʢaʢ ʦʪʚʝʪʥaʷ ʥʝʡʨʦ - ʛʫʤʦʨaʣʴʥaʷ ʛʦʤʝʦcʪaʪʠʯʝcʢaʷ 
ʨʝaʢʮʠʷ ʥa aʥʪʨʦʧʦʛʝʥʥʳʡ ʠ aʣʣʝʨʛʠʯʝcʢʠʡ cʪʨʝcc, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʤʥʦʛʦʢʨaʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ 
aʜʨʝʥaʣʠʥa ʠ ʥʦʨaʜʨʝʥaʣʠʥa ʚ ʢʨʦʚʠ ʠʣʠ ʧʦʚʳʰʝʥʥʦʡ ʚʳʨaʙʦʪʢʝ ʥʝʤʝʜʠaʪʦʨʥʦʛʦ aʮʝʪʠʣʭʦʣʠʥa. 

ʆʙʥaʨʫʞʝʥʥʦʝ ʥaʤʠ ʚʦʟʨacʪaʥʠʝ ʢʦʥʮʝʥʪʨaʮʠʡ Aʊʌ ʚ ʢʨʦʚʠ ʦʪ ʣaʙʦʨaʪʦʨʥʦʡ ʠ cʠʥaʥʪʨʦʧʥʦʡ 
ʢʨʳcʳ ʢ ʧʦʣʝʚʦʡ ʤʳʰʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝ ʧʨʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʥaʧʨaʚʣʝʥʥʦcʪʠ ʪaʢ ʞʝ ʤʦʛʫʪ ʙʳʪʴ 
cʚʷʟaʥʳ cʦ cʥʠʞʝʥʠʝʤ aʥʪʠʦʢʠcʣʠʪʝʣʴʥʦʡ ʬʫʥʢʮʠʠ ʪʢaʥʝʡ ʚ ʨʝʟʫʣʴʪaʪʝ ʨaʜʠaʮʠʦʥʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦ-
ʛʦ ʟaʛʨʷʟʥʝʥʠʡ, ʢaʢ ʥʝʜaʚʥʦ ʙʳʣʦ ʧʦʢaʟaʥʦ ʚ ʵʢcʧʝʨʠʤʝʥʪaʭ, ʢʦʪʦʨʳʝ ʦʙʥaʨʫʞʠʣʠ ʫcʠʣʝʥʥʳʡ ʨacʧaʜ 
Aʊʌ (ʚ 3-27 ʨaʟ) ʧʨʠ ʜʝʬʠʮʠʪʝ ʢʠcʣʦʨʦʜa. Cʦʜʝʨʞaʥʠʝ ʛʝʧaʨʠʥa ʢaʢ ʚʝʱʝcʪʚa ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʛʫ-
ʤʦʨaʣʴʥʫʶ ʧʦʜʚʠʞʥʦcʪʴ ʨacʧʨʝʜʝʣʝʥʠʷ ʠ ʧʝʨʝʨacʧʨʝʜʝʣʝʥʠʷ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ, ʧʦʪʦʢʦʚ 
ʧʝʨʝʤʝʱʝʥʠʷ ʤʠʢʨʦʯacʪʠʮ ʚ ʦʧʳʪaʭ ʥʝ ʦʙʥaʨʫʞʠʣʠ cʫʱʝcʪʚʝʥʥʳʭ ʚʠʜʦʚʳʭ ʦcʦʙʝʥʥʦcʪʝʡ. 

ʊaʢʠʤ ʦʙʨaʟʦʤ, ʥaʤʠ ʦʙʥaʨʫʞʝʥʦ ʬʫʥʢʮʠʦʥaʣʴʥaʷ aʨʭʠʪʝʢʪʦʥʠʢa ʧaʨaʤʝʪʨʦʚ cʦʜʝʨʞaʥʠʷ 
ʥʦʨaʜʨʝʥaʣʠʥa, aʮʝʪʠʣʭʦʣʠʥa, ʛʝʧaʨʠʥa ʠ Aʊʌ ʚ ʢʨʦʚʠ ʣaʙʦʨaʪʦʨʥʦʡ ʠ cʠʥaʥʪʨʦʧʥʦʡ ʢʨʳc ʠ ʧʦʣʝʚʦʡ 
ʤʳʰʠ ʫ cʭʦʜʥʦʦʨʛaʥʠʟʦʚaʥʥʳʭ ʬʦʨʤ ʛʨʳʟʫʥʦʚ ʚ ʫʨʙaʥʠʟʠʨʦʚaʥʥʦʡ (ʣaʙʦʨaʪʦʨʥʳʝ ʢʨʳcʳ), 
ʤaʨʛʠʥaʣʴʥʦʡ (cʠʥaʥʪʨʦʧʥʳʝ ʢʨʳcʳ) ʠ ʵʢʦʧʦʧʫʣʷʮʠʦʥʥʦʡ (ʧʦʣʝʚʳʝ ʤʳʰʠ) ʟʦʥaʭ ʧʨʠʨʦʜʥʦʡ cʨʝʜʳ. 
ɺʳʷʚʣʝʥʥʳʝ ʬʫʥʢʮʠʦʥaʣʴʥʳʝ ʦcʦʙʝʥʥʦcʪʠ ʷʚʣʷʶʪcʷ cʣʝʜcʪʚʠʝʤ ʦʙʲʝʢʪʠʚʥʦ cʣʦʞʠʚʰʠʭcʷ cʪʨʫʢʪʫʨʥʦ 
- ʬʫʥʢʮʠʦʥaʣʴʥʳʭ ʨʝʛʫʣʷʪʦʨʥʳʭ ʤʝʭaʥʠʟʤʦʚ aʜaʧʪaʮʠʠ cʦʚʨʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʦʙʠʪaʶʱʠʭ ʚ cʧʝʮʠ-
ʬʠʯʝcʢʦʡ cʨʝʜʝ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪaʪʳ ʤʦʛʫʪ cʣʫʞʠʪʴ ʪʝʦʨʝʪʠʯʝcʢʦʡ ʙaʟʦʡ ʜʣʷ ʦʮʝʥʢʠ ʬʠʟʠʦʣʦʛʠ-
ʯʝcʢʠʭ ʤʝʭaʥʠʟʤʦʚ aʜaʧʪaʮʠʠ ʦʨʛaʥʠʟʤa ʞʠʚʦʪʥʳʭ, ʦʙʠʪaʶʱʠʭ ʚ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʠ ʤaʨʛʠʥaʣʴʥʦʡ 
ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʜʠʢʦʡ ʧʨʠʨʦʜʝ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʨaʜʠʦʣʦʛʠʯʝcʢʦʤʫ ʠ ʧʨʦʤʳʰʣʝʥʥʦʤʫ ʟaʛʨʷʟʥʝʥʠʶ ʦʪ ʦʙ-
ʱʠʭ ʠcʪʦʯʥʠʢʦʚ. 

ɻʴʛʧʝʴ 
1. ʃaʙʦʨaʪʦʨʥʳʝ, cʠʥaʥʪʨʦʧʥʳʝ ʢʨʳcʳ ʠ ʧʦʣʝʚʳʝ ʤʳʰʠ ʠʤʝʶʪ ʭaʨaʢʪʝʨʥʫʶ ʵʢʦcʪʨʫʢʪʫʨʫ 

ʧaʨaʤʝʪʨʦʚ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ; 
2. Cʦʜʝʨʞaʥʠʝ ʢaʪʝʭʦʣaʤʠʥa - ʥʦʨaʜʨʝʥaʣʠʥa ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʚʦʟʨacʪaʝʪ ʚ ʥaʧʨaʚʣʝʥʠʡ: 

ʣaʙʦʨaʪʦʨʥaʷ ʢʨʳca Ÿ cʠʥaʥʪʨʦʧʥaʷ ʢʨʳca Ÿ ʧʦʣʝʚaʷ ʤʳʰʴ, ʪʦʛʜa ʢaʢ ʧʦ cʦʜʝʨʞaʥʠʶ aʮʝʪʠʣʭʦʣʠʥa 
ʦʥʦ cʦcʪaʚʣʷʝʪ cʣʝʜʫʶʱʠʡ ʨʷʜ: ʣaʙʦʨaʪʦʨʥaʷ ʢʨʳca Ÿ cʠʥaʥʪʨʦʧʥaʷ ʢʨʳca Ÿ ʧʦʣʝʚaʷ ʤʳʰʴ; 

3. Cʦʜʝʨʞaʥʠʝ ʛʝʧaʨʠʥa ʚ ʢʨʦʚʠ cʭʦʜʥʦʦʨʛaʥʠʟʦʚaʥʥʳʭ ʞʠʚʦʪʥʳʭ ʧʨaʢʪʠʯʝcʢʠʡ ʥʝ ʦʪʣʠʯaʶʪcʷ, 
ʪʦʛʜa ʢaʢ cʦʜʝʨʞaʥʠʝ Aʊʌ ʚ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ ʨacʪʝʪ ʚ ʥaʧʨaʚʣʝʥʠʡ: ʣaʙʦʨaʪʦʨʥaʷ ʢʨʳca, Ÿ 
cʠʥaʥʪʨʦʧʥaʷ ʢʨʳca Ÿ ʧʦʣʝʚaʷ ʤʳʰʴ; 

4. ɺʳʷʚʣʝʥʥʳʝ ʦcʦʙʝʥʥʦcʪʠ cʦʦʪʥʦʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝcʢʠ aʢʪʠʚʥʳʭ ʚʝʱʝcʪʚ ʦʧʨʝʜʝʣʷʝʪcʷ cʨʝʜʦʡ 
ʦʙʠʪaʥʠʷ cʭʦʜʥʦ ʦʨʛaʥʠʟʦʚaʥʥʳʭ ʬʦʨʤ ʞʠʚʦʪʥʳʭ ʠ ʷʚʣʷʶʪcʷ ʬʦʨʤʦʡ ʚʳʨaʞʝʥʠʷ aʜaʧʪʠʚʥʳʭ 
ʤʝʭaʥʠʟʤʦʚ ʦʨʛaʥʠʟʤa. 
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ʉʪʫʜʝʥʪ 
ʌɻɹʆʋ ɺʆ çɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɿʘʡʮʝʚʘ ʀʨʠʥʘ ʅʠʢʦʣʘʝʚʥʘ  
ʢ.ʧ.ʥ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çɽʣʝʮʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʀ.ɸ. ɹʫʥʠʥʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʢ-
ʪʨʠʯʝʩʢʠʭ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ. ʇʨʠʚʦʜʠʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʝ-
ʜʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ ʢʦʥʪʫʨʘ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʘʭ MatLab ï Simulink ʠ  Electronics Workbench.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʦʛʨʘʤʤʥʳʡ ʧʘʢʝʪ, ʨʝʟʦʥʘʥʩʥʳʡ ʢʦʥʪʫʨ. 
 

OPPORTUNITIES SOFTWARE PACKAGES TO STUDY ELECTRICAL AND ELECTRONIC CIRCUITS 
Akutin Ivan Ivanovich 

 
Abstract: Possibilities of simulation systems used to study electrical and electronic circuits. The comparative 
analysis of the results of the study to a series resonant circuit in the software MatLab ï Simulink and Electron-
ics Workbench. 
Key words: modeling, software package, resonant circuit. 

 
ɺ ʩʚʷʟʠ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʣʫʯʠʣʦ ʩʭʝʤʦʪʝʭʥʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ.  
ʅʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʘʥʘʣʠʟ ʠ ʦʧʪʠʤʠʟʘʮʠʶ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ, ʧʦʣʫʯʠʣʠ ʩʠʩʪʝʤʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ MatLab ʩ ʜʦʧʦʣʥʝʥʠʝʤ Simulink  
[1], Electronics Workbench [2] ʠ Micro-Cap [3]. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʧʨʦʛʨʘʤʤʳ Electronics Workbench (EWB) ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʡ ʢ ʨʘʙʦʪʝ ʩ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʚʢʣʶʯʘʶʱʠʡ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʚʠʨʪʫʘʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʚ Micro-Cap ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʰʠʨʦʢʠʡ ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʧʝʨʝʭʦʜʥʳʭ ʧʨʦ-
ʮʝʩʩʦʚ, ʧʝʨʝʜʘʪʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ, ʤʘʣʦʩʠʛʥʘʣʴʥʳʭ ʯʘʩʪʦʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʝʡ ʧʦ ʧʦʩʪʦʷʥʥʦʤʫ ʪʦʢʫ, ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ, ʤʝʪʦʜʘ ʄʦʥʪʝ-ʂʘʨʣʦ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 

ʅʘʠʙʦʣʴʰʠʤ ʩʧʝʢʪʨʦʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚ ʦʙʣʘʩʪʠ ʩʭʝʤʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙ-
ʣʘʜʘʝʪ ʩʠʩʪʝʤʘ MatLab ʩ ʨʘʩʰʠʨʝʥʠʝʤ Simulink. ʆʥʘ ʧʦʟʚʦʣʷʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʤʘʪʝʤʘʪʠʯʝ-
ʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʤʦʱʥʳʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʥʘʫʯʥʫʶ ʛʨʘʬʠʢʫ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʘʭ ʧʘʢʝʪʦʚ MatLab ï Simulink ʠ  Electronics Workbench 
ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ ʢʦʥʪʫʨʘ. ʎʝʧʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ 
ʢʦʥʪʫʨʘ ʠ ʝʝ ʤʦʜʝʣʴ ʥʘ ʪʠʧʦʚʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʚʝʥʴʷʭ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ.1. 



 

 

 

 
ʉʡʪ. 1. ʖʤʞʣʫʩʡʰʞʪʣʙʸ ʪʮʞʥʙ ʩʞʠʧʦʙʦʪʦʧʜʧ ʣʧʦʫʬʩʙ ʡ ʞʞ ʥʧʝʞʤʵ 

ʁʪʪʤʞʝʧʛʙʦʡʞ ʛ ʨʩʧʜʩʙʥʥʞ  MatLab ð Simulink. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʤʠʥʘʣʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʝʤʢʦʩʪʠ ʟʘʜʘʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʝʨʝʜʘʯʠ ʫʩʠʣʠʪʝʣʝʡ. ʇʦʜʘʝʤ ʥʘ ʚʭʦʜ ʤʦʜʝʣʠ ʝʜʠʥʠʯʥʦʝ ʚʭʦʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ (ʩʪʫʧʝʥʯʘʪʫʶ ʬʫʥʢ-
ʮʠʶ), ʩ ʚʳʭʦʜʘ ʤʦʜʝʣʠ ʩʥʠʤʘʝʤ ʦʩʮʠʣʣʦʛʨʘʤʤʫ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ (ʨʠʩ. 2). 

 
ʉʡʪ.2.ʇʪʯʡʤʤʧʜʩʙʥʥʙ ʪʡʜʦʙʤʙ u2 ʛ ʨʩʧʜʩʙʥʥʞ MatLab ð Simulink 

 
ɺʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʠʤʝʝʪ ʬʦʨʤʫ ʟʘʪʫʭʘʶʱʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʩ ʯʘʩʪʦʪʦʡ ʨʘʚʥʦʡ ʯʘʩʪʦʪʝ 

ʨʝʟʦʥʘʥʩʥʳʭ ʢʦʣʝʙʘʥʠʡ ʢʦʥʪʫʨʘ. ʋʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ ʚʳʭʦʜʥʦʡ ʚʝʣʠʯʠʥʳ u2(Ð) = 1 ɺ. 
ʇʦʣʫʯʘʝʤ ʧʝʨʝʭʦʜʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʦʥʪʫʨʘ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ ʚ ʦʢʥʝ LTIViewer (ʨʠʩ. 3). 

 

 
ʉʡʪ. 3. ʈʞʩʞʮʧʝʦʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʩʞʠʧʦʙʦʪʦʧʜʧ ʣʧʦʫʬʩʙ ʛ ʨʩʧʜʩʙʥʥʞ MatLab ð Simulink 

 
ʇʦʣʫʯʘʝʤ ʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʝʟʦʥʘʥʩʥʦʛʦ ʢʦʥʪʫʨʘ (ʨʠʩ. 


































































































































































































































































































































































































































































































































































