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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

15.04.2017 ʛ. 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʅʅʆɺɸʎʀʆʅʅʆɽ ʈɸɿɺʀʊʀɽ ʉʆɺʈɽʄɽʅʅʆʁ ʅɸʋʂʀ: 

ʇʈʆɹʃɽʄʓ, ɿɸʂʆʅʆʄɽʈʅʆʉʊʀ, ʇɽʈʉʇɽʂʊʀɺʓè 

 

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 



 

 

 

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-ɸʨʤ̫ʥʩʢʦʛʦ (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, ʧʨʦʬʝʩʩʦʨ ʢʘ-

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

24) ʂʫʥʮ ɽʣʝʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʶʨʠʜʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʟʘʚ. 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  
ʌʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪ çʅʘʚʦʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè 

(ʅʘʚɻʇʀ), ʋʟʙʝʢʠʩʪʘʥ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʚʥʝʰʥʝʡ ʙʘʣʣʠʩʪʠ-
ʢʠ ʚ ʫʩʣʦʚʠʷʭ ʠʥʪʝʨʚʘʣʴʥʦʡ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘʯʘʣʴʥʳʝ 
ʜʘʥʥʳʝ ʟʘʜʘʥʳ ʥʝʪʦʯʥʦ, ʪ.ʝ. ʠʭ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʥʝʢʦʪʦʨʦʤʫ ʠʥʪʝʨʚʘʣʫ. ʈʘʟʨʘʙʦʪʘʥ 
ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʨʘʤʢʘʭ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʧʦʣʫʯʝʥʳ ʦʮʝʥʢʠ ʰʠʨʠʥʳ 
ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɺʥʝʰʥʷʷ ʙʘʣʣʠʩʪʠʢʘ, ʙʘʣʣʠʩʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ,  ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ, ʠʥ-
ʪʝʨʚʘʣʴʥʘʷ ʬʫʥʢʮʠʷ, ʰʠʨʠʥʘ ʠʥʪʝʨʚʘʣʘ. 
 

ABOUT SETTING AND SOLUTIONS OF THE MAIN OBJECTIVE OF EXTERNAL BALLISTICS IN THE 
CONDITIONS OF INTERVAL NON-DETERMINATION OF BASIC DATA 

 
Esanbayev Bunyod Ikmatullo ugli 

 
Abstract: In this article one of options of the main objective of external ballistics in the conditions of interval 
non-determination of parameters is considered. It is supposed that initial data are set inaccurately, i.e. belongs 
their possible values to some interval. The algorithm of the solution of an objective within the interval analysis 
is developed and estimates of width of the interval decision are received. 
Keywords: External ballistics, ballistic coefficient, non-determination, interval function, interval width. 

 
1. ɻʙʩʡʙʦʫ ʨʧʪʫʙʦʧʛʣʡ ʧʪʦʧʛʦʧʢ ʠʙʝʙʰʡ ʛʦʞʱʦʞʢ ʚʙʤʤʡʪʫʡʣʡ 
ʇʨʠ ʨʝʰʝʥʠʠ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʚʥʝʰʥʝʡ ʙʘʣʣʠʩʪʠʢʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʦʩʴ ʩʥʘʨʷʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ʢʘʩʘ-

ʪʝʣʴʥʦʡ, ʠʤʝʷ ʚ ʚʠʜʫ ʪʦ, ʯʪʦ ʜʣʷ ʨʝʰʝʥʠʷ ʮʝʣʦʛʦ ʨʷʜʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʟʥʘʪʴ 
ʜʚʠʞʝʥʠʝ ʦʜʥʦʛʦ ʮʝʥʪʨʘ ʤʘʩʩʳ ʩʥʘʨʷʜʘ ʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫʛʦʣ, ʩʦ-
ʩʪʘʚʣʷʝʤʳʡ ʦʩʴʶ ʩʥʘʨʷʜʘ ʩ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʪʨʘʝʢʪʦʨʠʠ ʥʝʚʝʣʠʢ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʠʩʪʝʤʫ [1]: 



 

 

 

( ) ( ) , ,

( ) ( ) , ,

du dx
c H y G v u u

dt dt

dw dy
c H y G v w g w

dt dt

û
=- =îî

ü
î=- - =
îý

               (1)   

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 

              

0 0 0 0

(0) 0, (0) 0,

(0) cos , (0) sin ,

x y

u v w vq q

= = û
ü

= = ý
              (2)   

ʛʜʝ 
2 2v u w= + .  

ɺ ʩʠʩʪʝʤʝ (1): xī ʜʘʣʴʥʦʩʪʴ ʧʦʣʝʪʘ, yī ʚʳʩʦʪʘ ʧʦʣʝʪʘ, ,u wī ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʮʝʥʪʨʘ ʤʘʩʩ ʩʥʘʨʷʜʘ, ʩ ī ʙʘʣʣʠʩʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ( )H y  ī 

ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʩ ʚʳʩʦʪʦʡ 
1( ) ( )G v v F v-= , ( )F v  ī ʟʘʢʦʥ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, q ī ʫʛʦʣ, ʩʦ-

ʩʪʘʚʣʷʝʤʳʡ ʢʘʩʘʪʝʣʴʥʦʡ ʢ ʪʨʘʝʢʪʦʨʠʠ ʩ ʛʦʨʠʟʦʥʪʦʤ.  
ɹʘʣʣʠʩʪʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩ ʚʳʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

2
3 0

0

10
N

i d P

q P
c= Ö Ö,     (3) 

ʛʜʝ i  ī ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʨʤʳ ʩʥʘʨʷʜʘ; 0
P  ī ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʠʟʤʝʨʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ ʚʝʩʘ ʥʘ 

ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ; 0N
P  ī ʥʦʨʤʘʣʴʥʘʷ ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʠʟʤʝʨʝʥʥʘʷ ʚ ʝʜʠʥʠʮʘʭ 

ʚʝʩʘ ʥʘ ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ; dī ʢʘʣʠʙʨ ʩʥʘʨʷʜʘ, qī ʚʝʩ ʩʥʘʨʷʜʘ. ɿʘʢʦʥ ʩʦʧʨʦʪʠʚ-

ʣʝʥʠʷ ʩʚʷʟʘʥ ʩ ( / )k v a  - ɻ ʪʘʣʦʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ: 

4 2( ) 4.74 10 ,
v

F v v k
a

- å õ
= Ö Öæ ö

ç ÷
    (4) 

ʘ 

0

11
1 1

1 1
0 0 0

0( )

y
dy

RGRN N N RG RG
NH y e

tt t t
t t

t t t

-
- -ñ å õ

= = =æ ö
ç ÷

,  (5) 

ʛʜʝ 
0

0
( ) 288 0.006328

N
G y yt t= - = -  - ʚʠʨʪʫʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ 

29.27R= .  

 ʇʦʜʩʪʘʚʣʷʷ ʧʨʘʚʳʝ ʯʘʩʪʠ (3), (4), (5) ʚ (1) ʧʦʣʫʯʠʤ 
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q P a
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=- Ö Ö Ö Öæ ö
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,        (6) 
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v
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a
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³ Ö Ö + Ö - = Ö + Ö -æ ö
ç ÷
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ʆʪʩʶʜʘ ʧʦʣʫʯʠʤ ʥʦʚʳʡ ʚʘʨʠʘʥʪ ʧʦʩʪʘʥʦʚʢʠ ʦʙʱʝʡ ʟʘʜʘʯʠ ʚʥʝʰʥʝʡ ʙʘʣʣʠʩʪʠʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʡ ʩʜʝʣʘʥʥʳʤ ʧʨʝʜʧʦʣʦʞʝʥʠʷʤ: 

1
1

' 2 2

1

1
1

' 2 2

1

, ,

, ,

RG

RG

du dx
c u w u u

dt dt

dw dy
c u w w g w

dt dt

t

t

-

-

û
= + =î

î
ü
î= + - =
îý

    (7) 

ʛʜʝ 
0288 0.006328yt= -  ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (2). 

2. ʁʪʪʤʞʝʧʛʙʦʡʞ ʠʙʝʙʰʡ ʡʦʫʞʩʛʙʤʵʦʴʥ ʥʞʫʧʝʧʥ 
ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘʯʘʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʠ ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʦʣʝʪʘ ʩʥʘʨʷʜʘ 

ʟʘʜʘʥʳ ʥʝʪʦʯʥʦ, ʪ.ʝ. ʠʭ ʚʦʟʤʦʞʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝʢʦʪʦʨʦʤʫ ʠʥʪʝʨʚʘʣʫ (ʥʠʞʝ ʠʥʪʝʨʚʘʣʴʥʳʝ 
ʚʝʣʠʯʠʥʳ ʚʳʜʝʣʷʶʪʩʷ ʞʠʨʥʳʤ ʰʨʠʬʪʦʤ [2]): 

0 0 00 0 0 0 0 0 0 0 0 00
[ , ] , [ , ] , [ , ] , [ , ] .

o
x x x y y y v v vq q qÍ = Í = Í = Í =x y ɗ v  

ʊʦʛʜʘ ʠʟ (2) ʧʨʠ 
0 0 0 0 0 0(0) cos , (0) sin= = = =u v ɗ u w v ɗ w, ʧʦʣʫʯʘʝʤ ʠʥʪʝʨʚʘʣʴʥʫʶ ʧʦ-

ʩʪʘʥʦʚʢʫ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ʚʥʝʰʥʝʡ ʙʘʣʣʠʩʪʠʢʠ: 
1

1
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1

1
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1
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du dx
c u w u u

dt dt

dw dy
c u w w g w

dt dt

t
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-

-

û
= + =î

î
ü
î= + - =
îý

   (8) 

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ  

0 0 0 0(0) , (0) , (0) , (0) .u w x yÍ Í Í Íu w x y    (9) 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʠʟʣʦʞʝʥʠʷ ʚʚʝʜʝʤ ʦʙʦʟʥʘʯʝʥʠʷ: 
1

1
' 2 2

1 1 1

1
12 ' 2 2

0 2 1

3

3

4

4

( )(0)

(0)
, , , ( )

(0)
( )

(0)
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f f z c u w uu u

fw w
z z f f z c u w w g

fx x
f z u

y y f
f z w

t

t

-

-

ë
= +å õå õ å õ î

æ öæ ö æ ö î
îæ öæ ö æ ö= = = = + -ì

æ öæ ö æ ö î =æ öæ ö æ ö îç ÷ ç ÷ç ÷
î =í

. 

3. ʉʞʱʞʦʡʞ ʠʙʝʙʰʡ ʡʦʫʞʩʛʙʤʵʦʴʥ ʥʞʫʧʝʧʥ 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ (8) ï (9) ʠʥʪʝʨʚʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʙʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ,  ʯʪʦ ( )f z  ʦʧʨʝʜʝʣʝ-

ʥʘ ʠ ʠʤʝʝʪ ʜʚʝ ʧʝʨʚʳʝ ʦʛʨʘʥʠʯʝʥʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʥʘ ʠʥʪʝʨʚʘʣʝ 
1 2( , ,..., )n=a a a a , ʛʜʝ 

[ , ], 1,2,..., .ii ia a i n= =a  ʄʝʪʦʜ ʜʦʧʫʩʢʘʝʪ ʥʝʪʦʯʥʦ ʟʘʜʘʥʥʳʝ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ, ʪ.ʝ. ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʠʥʪʝʨʚʘʣʘ 0
z  ʪʘʢʦʛʦ, ʯʪʦ ʦʥ ʣʝʞʠʪ ʩʪʨʦʛʦ ʚ a  ʠ 

0 0z Íz . ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʘʛʘʝʤ, 

ʯʪʦ ʬʫʥʢʮʠʷ ( )f z  ʠʤʝʝʪ ʠʥʪʝʨʚʘʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ( )f z , ʦʙʣʘʜʘʶʱʝʝ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1) ( )f z  ʦʧʨʝʜʝʣʝʥʦ ʠ ʥʝʧʨʝʨʳʚʥʦ ʧʨʠ ʚʩʝʭ Íz a; 

2) ( )f z  ʤʦʥʦʪʦʥʥʦ ʧʦ ʚʢʣʶʯʝʥʠʶ, ʪ.ʝ. ʜʣʷ 
1 2Ëz z  ʩʣʝʜʫʝʪ () ()1 2

Ëf z f z ; 



 

 

 

3) ʉʫʱʝʩʪʚʫʶʪ ʯʠʩʣʘ 0il > , ʪʘʢʠʝ, ʯʪʦ ( ) ()( )i ilw w¢f z z  ʜʣʷ ʚʩʝʭ Íz a, ʛʜʝ 

( ) max ( )
k

k
w w=z z  ʠ ( ) ([ , ]) 0a a a aw w= = - ²a . 

ɼʘʣʝʝ ʙʫʜʝʤ ʧʨʝʜʧʦʣʘʛʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ( )
i
ɣ z - ʠʥʪʝʨʚʘʣʴʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʬʫʥʢʮʠʡ 

( )''' '' ' '

1 1

( ) ( ) ( )
k j k j

n n

i i z z i z i z j
j k

z f f f f
= =

= + Öää , 

ʥʝʧʨʝʨʳʚʥʳʝ ʠ ʤʦʥʦʪʦʥʥʳʝ ʧʦ ʚʢʣʶʯʝʥʠʶ. 

ʇʦʩʢʦʣʴʢʫ 0
z  ʣʝʞʠʪ ʩʪʨʦʛʦ ʚʥʫʪʨʠ a, ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʢʦʥʝʯʥʦʛʦ 

0 0h >  ʥʘʡʜʫʪʩʷ ʯʠʩʣʘ 0
i
x>  

ʪʘʢʠʝ, ʯʪʦ 

2

0 ( ) ( )
12

o
i i i i

h
x
å õ

+ + Ëæ ö
ç ÷

z f a ɣ a a. ʀʥʪʝʨʚʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʩʪʨʦʠʪʩʷ ʥʘ ʦʪʨʝʟʢʝ [0, ]x, 

ʢʦʪʦʨʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ m ʯʘʩʪʝʡ ʪʦʯʢʘʤʠ 

0 1 2

, 0,1,..., ,

, min{ , ,..., }.

i

n

x ih i m

h h
m

x
x x x x

= =

= < =
 

ʉʘʤʠ ʟʥʘʯʝʥʠʷ 1
( )

i k
x
+

z  ʧʨʝʜʣʘʛʘʝʪʩʷ  ʚʳʯʠʩʣʷʪʴ ʧʦ ʬʦʨʤʫʣʘʤ: 

0
(0),

i i
=z z       (10) 
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[0, ] ( )))} [0, ]
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n i k

h
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h h h

h
h h
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+ + + +
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z z z f z z f z f z

f a z f a z f z f a

z f a z f z f a z

f a ɣ z f( )( ),..., [0, ] ( ) .
nk n

h+a z f a

   (11) 

4. ʇʯʞʦʣʙ ʱʡʩʡʦʴ ʡʦʫʞʩʛʙʤʵʦʧʜʧ ʩʞʱʞʦʡʸ 
ɼʘʣʝʝ, ʚ  ʮʝʣʷʭ ʢʨʘʪʢʦʩʪʠ ʠʟʣʦʞʝʥʠʷ,  ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʟʘʜʘʯʘ (8)ï(9) ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘ-

ʝʤ ʩʣʝʜʫʶʱʝʡ ʟʘʜʘʯʠ 

   ( ), 1,2,...,i
i

dy
f y i n

dx
= =               (12) 

ʩ ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ  

0 0(0) (0)i i i iy y= Í =y y ,     (13) 

ʛʜʝ 
1 2 1 2( , ,..., ) ( , ,..., )n ny y y y= Í =a a a a . 

 ʊʨʝʪʴʷ ʧʨʦʠʟʚʦʜʥʘʷ ʨʝʰʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ  ʩʣʝ-
ʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

( )''' '' ' '

1 1

( ) ( ) ( )
k j k j

n n

i i y y i y i y j
j k

y f f f f
= =

= + Öää . 

ɽʩʣʠ ( )
i

f y  ʠ ( )iɣ y ʠʥʪʝʨʚʘʣʴʥʳʝ ʨʘʩʰʠʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʬʫʥʢʮʠʡ 
if  ʠ 

'''

i
y  ʦʧʨʝʜʝʣʝʥ-

ʥʳʝ ʥʘ 
1 2 ... n³ ³ ³a a a, ʪʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʠʥʪʝʨʚʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ (12)-(13) ʧʦ ʬʦʨʤʫʣʘʤ 

ʦʙʦʙʱʘʶʱʠʤ ʬʦʨʤʫʣʳ (11): 
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f a y f a y f y f a
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ɣ y f a( )., [0, ] ( ) .
nk n
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 (14) 

  ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʦʙ ʦʮʝʥʢʝ ʰʠʨʠʥʳ ʠʥʪʝʨʚʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ (12)-(13), ʧʦʣʫʯʘʝʤʦ-
ʛʦ ʧʦ ʬʦʨʤʫʣʘʤ (14).  

ʀʩʧʦʣʴʟʫʷ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ ʬʫʥʢʮʠʠ ʰʠʨʠʥʳ ( )wa  [3]: 

1) ( ) ( ) ( ),w w w+ ¢ +a b a b  

2) ( ) ( ) ( ),w w wÖ ¢ +a b a b b a  

ʠʤʝʝʤ  

1 1 1 1 1 1
( ) ( ) { [ ( ,..., ) ( ( [0, ] ( ), ...,

2
i k i k i k nk i k k nk

h
h hw w w

+
¢ + + + + +y y f y y f y f y f a y

2 2 1 1 1[0, ] ( )), ( [0, ] ( ),..., [0, ] ( ),..., (n k k nk n nk n kh h h h h+ + + + + +f a y f y f a y f a y f y
3

1 1 1
[0, ] ( ),..., [0, ] ( )))]} { ( [0, ] ( ),...,

12
nk n i k nk

h
h h hw+ + - + +f a y f a ɣ y f a y

2 2
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n i k i k
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l h
h hl nw w
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+ ¢ ¢ + + +äf a y y  
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( ( )) ( ) ( ) .

2 12
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j j i
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h w w

=

ë û
è ø+ + +ì üê ú

í ý
ä f a f a ɣ a  

ʆʙʦʟʥʘʯʘʷ ( )2

1

1 1
( ( )) ( ) ( )

2 12

n

j j i
j

c l n w w
=

è ø= + +
ê úä f a f a ɣ a ʠ 0 ,

2 2

hl h l
d¢ =  ʠʤʝʝʤ 

( ) ( )[ ] ( ) 3

1
1

2 2
n

i k ik jk
j

n chw w d d w
+

=

¢ + + +äy y y . 

ɼʘʣʝʝ, ʧʦʣʦʞʠʚ, [2 2 ]r nd d= +  ʧʦʣʫʯʘʝʤ   

( ) ( ) ( ) 3

1
1

n

i k ik jk
j

r chw w w
+

=

¢ + +äy y y . 

 ʇʦʜʩʪʘʚʠʤ ʚ ʧʨʘʚʫʶ ʯʘʩʪʴ ʧʦʩʣʝʜʥʝʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʚʤʝʩʪʦ ( )i kw y  ʠʟ  ʥʝʨʘʚʝʥʩʪʚʘ 

( ) ( ) ( ) 3

1 1
1

n

i k i k j k
j

r chw w w
- -

=

¢ + +äy y y  ʚʝʨʭʥʶʶ ʦʮʝʥʢʫ ʧʦʣʫʯʠʤ, ʯʪʦ 

( ) ( ) ( ) ( )2 3

1 1 1 1
1 1

2 ( 2)
n n

i k ik jk jk
j j

r r n r chw w w w
+ - - -

= =

¢ + + + +ä äy y y y . 

ʇʨʦʜʦʣʞʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʜʩʪʘʥʦʚʢʠ, ʪ.ʝ. ʧʦʜʩʪʘʚʣʷʷ, ʚʤʝʩʪʦ ( )1i kw -y , 

( )2i kw -y  ʠ ʪ.ʜ. ʠʭ ʚʝʨʭʥʠʝ ʦʮʝʥʢʠ, ʧʨʠ ʫʩʣʦʚʠʠ 1r n < ,  ʧʦʣʫʯʠʤ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʦʮʝʥʢʫ: 

                             ( ) ( ) 2

1 0 0 1
1

( )
n

i k i i
j

M N hw w w
+

=

¢ + +äy y y ,                   (15) 



 

 

 

ʛʜʝ  

( )
1

1
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ʇʦʣʫʯʝʥʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʤʝʝʪ ʚʪʦʨʦʡ ʧʦʨʷʜʦʢ. 
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ɹʦʦʧʫʙʯʡʸ: ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʘʙʫʭʘʥʠʝ ʩʫʰʝʥʦʡ ʣʘʤʠʥʘʨʠʠ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ, 
ʦʧʨʝʜʝʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʤʫʢʠ ʩ ʯʘʩʪʠʮʘʤʠ ʧʦʨʦʰʢʘ ʣʘʤʠʥʘʨʠʠ ʧʨʠ 
ʥʘʙʫʭʘʥʠʠ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʪʘʢ ʞʝ ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʜʦʙʘʚʦʢ ʣʘʤʠʥʘʨʠʠ ʥʘ ʢʠʩ-
ʣʦʪʥʦʩʪʴ ʠ ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʘ ʪʘʢʞʝ ʥʘ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʭʣʝʙʦʧʝ-
ʢʘʨʥʳʭ ʜʨʦʞʞʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʡʦʜʦʜʝʬʠʮʠʪ, ʣʘʤʠʥʘʨʠʷ, ʩʚʦʡʩʪʚʘ ʤʫʢʠ, ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ. 
 

INVESTIGATION OF THE INFLUENCE OF ADDITIVES DRIED KELP ON THE PHYSICO-CHEMICAL 
PROPERTIES OF WHEAT FLOUR 

 
Kamenskih Roman Andreevich, 
Danilchuk Nikita Nikolayevich, 

Kuznetsova Tatiana Alexeyevna  
 

Abstract: a study of the swelling of dried kelp different degree of crushing, the features of interaction of com-
ponents of the flour with particles of a powder of dried kelp at swelling microscopic method, it was also investi-
gated the effect of kelp supplements on the acidity and water absorption the ability of wheat flour, as well as 
on the lifting power of bakery yeast. 
Key words: iodine deficiency, kelp, properties of flour, rheological properties of dough. 

 
ʇʨʦʙʣʝʤʘ ʣʠʢʚʠʜʘʮʠʠ ʡʦʜʜʝʬʠʮʠʪʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʜʦʣʞʘʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʥʦʡ ʠʟ ʩʝʨʴʝʟʥʳʭ 

ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʇʦ ʜʘʥʥʳʤ World Health Organization (ɺʩʝʤʠʨʥʘʷ 
ʦʨʛʘʥʠʟʘʮʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ), ʜʝʬʠʮʠʪ ʡʦʜʘ ʠʩʧʳʪʳʚʘʶʪ ʙʦʣʝʝ 1,5 ʤʣʨʜ ʞʠʪʝʣʝʡ ʧʣʘʥʝʪʳ ʚ 153 ʩʪʨʘ-
ʥʘʭ ʤʠʨʘ. ɺ ʈʦʩʩʠʠ ʁɼɿ ʩʪʨʘʜʘʶʪ ʙʦʣʝʝ 35% ʥʘʩʝʣʝʥʠʷ, ʠʟ ʢʦʪʦʨʳʭ 10ï15% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛʦʨʦʜʩʢʠʭ 
ʞʠʪʝʣʝʡ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʝʬʠʮʠʪ ʡʦʜʘ ʚ ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʵʢʦʣʦʛʠʯʝ-
ʩʢʠʭ ʧʨʦʙʣʝʤ. ʉʦʛʣʘʩʥʦ ʤʝʜʠʮʠʥʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ, ʬʘʢʪʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʡʦʜʘ ʥʘ ʯʝʣʦʚʝʢʘ 



 

 

 

ʩʦʩʪʘʚʣʷʝʪ 40ï80 ʤʢʛ/ʩʫʪʢʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʥʝʤ ʜʣʷ ʚʟʨʦʩʣʳʭ ʩʦʩʪʘʚʣʷʶʪ 
150 ʤʢʛ/ʩʫʪʢʠ, ʚʝʨʭʥʠʡ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ð 600 ʤʢʛ/ʩʫʪʢʠ. ʇʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ WHO, UNICEF (ɼʝʪʩʢʠʡ 
ʬʦʥʜ ʆʆʅ) ʠ (ICCIDD ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʚʝʪ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʡʦʜʜʝʬʠʮʠʪʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ) ʙʳʣʘ 
ʫʩʪʘʥʦʚʣʝʥʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʘʷ ʩʫʪʦʯʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʡʦʜʘ ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʢʘʪʝʛʦʨʠʷʤ: ʜʝʪʠ ʜʦ 1 ʛʦʜʘ ï 50 
ʤʢʛ; ʜʝʪʠ ʦʪ 2 ʜʦ 6 ʣʝʪ ï 90 ʤʢʛ; ʜʝʪʠ ʦʪ 7 ʜʦ 12 ʣʝʪ ï 120 ʤʢʛ; ʤʦʣʦʜʳʝ ʣʶʜʠ ʦʪ 12 ʣʝʪ ʠ ʩʪʘʨʰʝ ï 150 ʤʢʛ; 
ʙʝʨʝʤʝʥʥʳʝ ʠ ʚ ʧʝʨʠʦʜ ʛʨʫʜʥʦʛʦ ʢʦʨʤʣʝʥʠʷ ï 200 ʤʢʛ; ʣʶʜʠ ʧʦʞʠʣʦʛʦ ʚʦʟʨʘʩʪʘ ï 100 ʤʢʛ [1, ʩ. 27]. 

ʁʦʜ ʫʯʘʩʪʚʫʝʪ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʛʦʨʤʦʥʦʚ 
(ʪʠʨʦʢʩʠʥʘ ʠ ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ). ʅʝʦʙʭʦʜʠʤ ʜʣʷ ʨʦʩʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʦʢ ʚʩʝʭ ʪʢʘʥʝʡ ʦʨʛʘʥʠʟʤʘ 
ʯʝʣʦʚʝʢʘ, ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʦʛʦ ʜʳʭʘʥʠʷ, ʨʝʛʫʣʷʮʠʠ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘʪʨʠʷ ʠ ʛʦʨʤʦʥʦʚ. 
ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʩʪʫʧʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʵʥʜʝʤʠʯʝʩʢʦʤʫ ʟʦʙʫ ʩ ʛʠʧʦʪʠʨʝʦʟʦʤ ʠ ʟʘʤʝʜʣʝʥʠʶ ʦʙʤʝʥʘ ʚʝ-
ʱʝʩʪʚ, ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʦʪʝʥʟʠʠ, ʦʪʩʪʘʚʘʥʠʶ ʚ ʨʦʩʪʝ ʠ ʫʤʩʪʚʝʥʥʦʤ ʨʘʟʚʠʪʠʠ ʫ ʜʝʪʝʡ. ʇʦʪʨʝʙʣʝʥʠʝ 
ʡʦʜʘ ʩ ʧʠʱʝʡ ʰʠʨʦʢʦ ʚʘʨʴʠʨʫʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ ï 65ð230 ʤʢʛ/ʩʫʪ. [2, ʩ. 22]. 

ʄʦʨʩʢʠʝ ʚʦʜʦʨʦʩʣʠ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʡʦʜʘ. ʊʘʢ, ʚ 100 ʛ ʩʫʭʦʡ ʣʘʤʠʥʘʨʠʠ ʩʦ-
ʜʝʨʞʠʪʩʷ 160ï800 ʤʛ ʡʦʜʘ (0,16-0,80 %), ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʚʠʜʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ-
ʥʠʡ ʠ ʠʟ ʥʠʭ ʧʨʠʤʝʨʥʦ 10% ʡʦʜʘ ʩʚʷʟʘʥʦ ʩ ʙʝʣʢʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʤʦʨʩʢʠʭ ʚʦʜʦʨʦʩʣʷʭ ʠʤʝʝʪʩʷ ʥʝʢʦʪʦ-
ʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʥʦʡʦʜʪʠʨʦʟʠʥʘ ʠ ʜʠʡʦʜʪʠʨʦʟʠʥʘ ï ʥʝʘʢʪʠʚʥʳʭ ʛʦʨʤʦʥʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʄʦʨʩʢʠʝ ʚʦ-
ʜʦʨʦʩʣʠ ʩʦʜʝʨʞʘʪ ʦʨʛʘʥʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ: ʘʣʴʛʠʥʦʚʳʝ ʢʠʩʣʦʪʳ, ʤʘʥʥʠʪ, ʣʘʤʠʥʘʨʠʥ, ʘʣʴʚʫʣʝʟʫ, ʬʫʢʦ-
ʠʜʘʥ, ʘ ʪʘʢʞʝ ʤʠʥʝʨʘʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʚʭʦʜʷʱʠʝ ʚ ʩʦʩʪʘʚ ʩʦʣʝʡ ʤʦʨʩʢʦʡ ʚʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ: ʢʘʣʠʡ, 
ʥʘʪʨʠʡ, ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʬʦʩʬʦʨ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʡʦʜ. ɺ ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚʦʜʦʨʦʩʣʝʡ ʚʭʦ-
ʜʷʪ ʢʣʝʪʯʘʪʢʘ (ʘʣʴʚʫʣʝʟʘ), ʘʟʦʪʠʩʪʳʝ ʚʝʱʝʩʪʚʘ, ʢʨʘʩʷʱʠʝ ʧʠʛʤʝʥʪʳ ʠ ʧʦʣʠʩʘʭʘʨʠʜʳ [3, ʩ. 39]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʙʘʚʦʢ ʣʘʤʠʥʘʨʠʠ ʩʫʰʸʥʦʡ ʥʘ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʠ ʥʘ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʭʣʝʙʦʧʝʢʘʨʥʳʭ ʜʨʦʞʞʝʡ. 

ʂʦʣʠʯʝʩʪʚʦ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ, ʚʥʦʩʠʤʦʝ ʚ ʤʫʢʫ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ 
ʩʫʪʦʯʥʦʡ ʜʦʟʳ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ (150-200 ʤʢʛ) ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʨʠ ʢʫʣʠʥʘʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʧʠ-
ʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ ʜʦ 46 % ʡʦʜʘ ʪʝʨʷʝʪʩʷ. ʇʨʠ ʭʨʘʥʝʥʠʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʧʦʪʝʨʴ ʡʦʜʘ ʚ ʧʨʦʮʝʩ-
ʩʝ ʭʨʘʥʝʥʠʷ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ [4, ʩ. 127].  

ʋʯʠʪʳʚʘʷ ʰʠʨʦʢʠʡ ʨʘʟʙʨʦʩ ʩʦʜʝʨʞʘʥʠʝ ʡʦʜʘ ʚ ʣʘʤʠʥʘʨʠʠ, ʢʦʣʠʯʝʩʪʚʦ ʩʫʭʦʡ ʣʘʤʠʥʘʨʠʠ, ʚʥʦʩʠ-
ʤʦʡ ʚ ʤʫʢʫ ʩʦʩʪʘʚʣʷʝʪ 0,17-0,50 % ʦʪ ʤʘʩʩʳ ʤʫʢʠ. 

ʇʦʣʠʩʘʭʘʨʠʜʳ ʣʘʤʠʥʘʨʠʠ, ʢʘʢ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʚʝʱʝʩʪʚʘ (ʧʦʣʠʤʝʨʳ) ʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴ 
ʢʘʢ ʠʩʪʠʥʥʳʝ, ʪʘʢ ʠ ʢʦʣʣʦʠʜʥʳʝ ʨʘʩʪʚʦʨʳ (ʜʠʩʧʝʨʩʠʠ). ʀʩʪʠʥʥʦʤʫ ʨʘʩʪʚʦʨʝʥʠʶ ʧʦʣʠʤʝʨʦʚ ʯʘʩʪʦ 
ʧʨʝʜʰʝʩʪʚʫʝʪ ʧʨʦʮʝʩʩ ʥʘʙʫʭʘʥʠʷ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʚʝʣʠʯʝʥʠʠ ʦʙʲʝʤʘ ʠ ʤʘʩʩʳ ʧʦʣʠʤʝʨʘ ʟʘ ʩʯʝʪ 
ʧʦʛʣʦʱʝʥʠʷ ʠʤ ʢʘʢʦʛʦ-ʪʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʠʪʝʣʷ. 

ʉʪʝʧʝʥʴ ʥʘʙʫʭʘʥʠʷ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ ʚ ʚʦʜʝ ʦʧʨʝʜʝʣʷʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ 26185-84 [5, ʩ. 156]. 
ʇʨʦʮʝʩʩ ʥʘʙʫʭʘʥʠʷ ʣʘʤʠʥʘʨʠʠ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ 30 ʤʠʥʫʪ, ʧʦ-

ʩʣʝ ʯʝʛʦ ʢʨʠʚʘʷ ʧʦʨʦʰʢʦʦʙʨʘʟʥʦʡ ʚʦʜʦʨʦʩʣʠ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ, ʘ ʜʨʦʙʣʝʥʘʷ ʣʘʤʠʥʘʨʠʷ ʧʨʦʜʦʣʞʘʝʪ 
ʤʝʜʣʝʥʥʦ ʥʘʙʫʭʘʪʴ (ʨʠʩ. 1).  

 

 
ʉʡʪ. 1. ɻʤʡʸʦʡʞ ʡʠʥʞʤʵʰʞʦʡʸ ʪʤʧʞʛʡʲʙ ʤʙʥʡʦʙʩʡʡ (Laminariae thalli) ʪʬʱʹʦʧʢ  

ʨʡʲʞʛʧʢ ʦʙ ʝʡʦʙʥʡʣʬ ʞʞ ʦʙʚʬʮʙʦʡʸ 
 



 

 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʝʧʝʥʠ ʥʘʙʫʭʘʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ ʦʪ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦ-
ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ ʚ ʢʘʯʝʩʪʚʝ ʜʦʙʘʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʝʩʪʘ ʧʦʩʢʦʣʴʢʫ 
ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʪʝʩʪʘ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʥʘʙʫʭʘʥʠʷ ʙʝʣʢʦʚ ʠ ʢʨʘʭʤʘʣʘ ʚ ʚʦʜʝ, ʥʝʦʙʭʦʜʠʤʦ 
ʯʪʦʙʳ ʚʨʝʤʷ ʥʘʙʫʭʘʥʠʷ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ ʥʝ ʧʨʝʚʳʰʘʣʦ ʚʨʝʤʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʝʩʪʘ (120-170 ʤʠʥ.). 
ʇʦʵʪʦʤʫ ʧʦʨʦʰʢʦʦʙʨʘʟʥʘʷ ʣʘʤʠʥʘʨʠʷ, ʪʘʢ ʢʘʢ ʠʤʝʝʪ ʙʦʣʝʝ ʩʪʘʙʠʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 
ʧʦʜʭʦʜʠʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʝ ʚ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʭʣʝʙʦʙʫʣʦʯʥʳʭ ʠʟʜʝʣʠʡ. 

ʇʨʝʚʨʘʱʝʥʠʝ ʤʫʢʠ ʚ ʩʠʣʴʥʦ ʛʠʜʨʘʪʠʨʦʚʘʥʥʫʶ, ʩʚʷʟʥʫʶ ʤʘʩʩʫ ʪʝʩʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʳ ʥʘ ʚʩʝ ʝʝ ʢʦʤʧʦʥʝʥʪʳ. ʉʢʦʨʦʩʪʴ ʛʠʜʨʘʪʘʮʠʠ ʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦʛʣʦʱʝʥʥʦʡ ʚʣʘʛʠ ʚ ʟʥʘ-
ʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʢʘʢ ʦʪ ʨʘʟʤʝʨʦʚ ʯʘʩʪʠʮ ʤʫʢʠ, ʪʘʢ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫ-
ʨʳ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʤʫʢʠ ʚ ʮʝʣʦʤ [4, ʩ. 106]. 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʥʘʙʫʭʘʥʠʷ ʯʘʩʪʠʯʝʢ ʧʦʨʦʰʢʘ ʣʘʤʠʥʘʨʠʠ ʧʨʦʚʦʜʠʣʠ ʩ 
ʧʦʤʦʱʴʶ ʩʚʝʪʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʃʆʄʆ ʄʀʂʄɽɼ-6, ʧʨʠ ʤʘʣʦʤ ʫʚʝʣʠʯʝʥʠʠ (16Ĭ10), ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʠ 
ʜʝʣʘʣʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦʚʦʡ ʢʘʤʝʨʳ IS-500 ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʄʉ-foto, ʠʟʤʝʨʝʥʠʷ ʤʠʢʨʦ-
ʩʢʦʧʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʜʝʣʘʣʠ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʦʛʨʘʤʤʳ Levenguk. 

ʅʘʙʫʭʘʥʠʝ ʣʘʤʠʥʘʨʠʠ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʦʩʥʦʚʥʦʡ ʧʘʨʝʥʭʠʤʳ ʠ ʢʦʨʳ, ʦʜ-
ʥʘʢʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʫʚʝʣʠʯʝʥʠʝ ʩʣʦʝʚ ʢʣʝʪʦʢ ʧʘʨʝʥʭʠʤʳ (ʨʠʩ. 2).  

 

    
ɹ                                                 ɺ  

ʉʡʪ. 2. ʅʡʣʩʧʪʣʧʨʡʰʞʪʣʙʸ ʣʙʩʫʡʦʙ ʨʧʩʧʱʣʙ ʤʙʥʡʦʙʩʡʡ (16ĭ10): ɹ ð ʦʙʰʙʤʧ ʦʙʚʯʮʙʦʡʸ, 
 ɺ ð ʨʧʪʤʞ 1,5 ʰʙʪʧʛ ʦʙʚʬʮʙʦʡʸ 

 
ʇʦʩʣʝ 1,5 ʯʘʩʦʚ ʥʘʙʫʭʘʥʠʷ ʧʣʦʱʘʜʴ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 6,87 ʨʘʟ (ʪʘʙʣ. 1). 

 
ʋʙʚʤʡʯʙ 1 

ʅʧʩʭʧʤʧʜʡʰʞʪʣʙʸ ʮʙʩʙʣʫʞʩʡʪʫʡʣʙ ʦʙʚʬʮʙʦʡʸ ʨʧʩʧʱʣʙ ʤʙʥʡʦʙʩʡʡ 
 ʨʧ ʥʡʣʩʧʪʣʧʨʡʰʞʪʣʡʥ ʨʧʣʙʠʙʫʞʤʸʥ 

ʇʦʢʘʟʘʪʝʣʴ ʯʘʩʪʠʮ ʧʦʨʦʰʢʘ ʣʘʤʠʥʘʨʠʠ ɼʣʠʥʥʘʷ ʦʩʴ, ʤʢʤ ʂʦʨʦʪʢʘʷ ʦʩʴ, ʤʢʤ 

ɼʦ ʥʘʙʫʭʘʥʠʷ 711,28Ñ73,76 597,84Ñ66,48 

ʇʦʩʣʝ ʥʘʙʫʭʘʥʠʷ 2099,58Ñ164,44 1527,653Ñ99,37 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʥʘʙʫʭʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʤʫʢʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 1% ʧʦʨʦʰʢʘ ʣʘʤʠʥʘʨʠʠ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʨʘʭʤʘʣʴʥʳʭ ʟʝʨʝʥ ʩ ʣʘʤʠʥʘʨʠʝʡ. 
ʋʚʝʣʠʯʠʚʘʶʱʘʷʩʷ ʧʘʨʝʥʭʠʤʘ ʩʣʦʝʚʠʱʘ ʣʘʤʠʥʘʨʠʠ ʠʤʝʝʪ ʢʨʫʧʥʳʝ ʧʦʣʦʩʪʠ ʢʣʝʪʦʢ (ʧʦʨʳ), ʚ ʢʦ-

ʪʦʨʳʝ ʧʨʦʥʠʢʘʶʪ ʥʘʙʫʭʘʶʱʠʝ ʟʝʨʥʘ ʢʨʘʭʤʘʣʘ. ɺʠʜʠʤʦ, ʟʝʨʥʘ ʢʨʘʭʤʘʣʘ ʩʣʠʧʘʶʪʩʷ ʟʘ ʩʯʝʪ ʩʣʠʟʠʩʪʳʭ 
ʚʝʱʝʩʪʚ ʣʘʤʠʥʘʨʠʠ ʠ ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚ ʥʘʙʫʭʘʶʱʝʡ ʧʘʨʝʥʭʠʤʝ ʚʦʜʦʨʦʩʣʝʡ (ʨʠʩ. 2). 
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ʉʡʪ. 2. ʅʡʣʩʧʪʣʧʨʡʰʞʪʣʙʸ ʣʙʩʫʡʦʙ ʪʧʛʥʞʪʫʦʧʜʧ ʦʙʚʬʮʙʦʡʸ ʣʧʥʨʧʦʞʦʫʧʛ ʥʬʣʡ  
ʡ ʤʙʥʡʦʙʩʡʡ ʪʬʱʞʦʧʢ ʨʧʩʧʱʣʧʧʚʩʙʠʦʧʢ 

 
ɼʘʞʝ ʧʨʠ ʥʘʙʫʭʘʥʠʠ ʢʨʫʧʥʳʭ ʯʘʩʪʝʡ ʜʨʦʙʣʝʥʦʛʦ ʩʣʦʝʚʠʱʘ ʢʨʘʭʤʘʣʴʥʳʝ ʟʝʨʥʘ ʧʨʦʥʠʢʘʶʪ ʛʣʫʙʦ-

ʢʦ ʚ ʧʘʨʝʥʭʠʤʥʳʝ ʪʢʘʥʠ (ʨʠʩ. 2 ɺ). 
ʊʘʢʦʝ ʪʝʩʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʫʢʠ ʠ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʘʤʠʥʘʨʠʠ ʧʦʣʦʞʠ-

ʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʩʚʦʡʩʪʚʘ ʤʫʢʠ. ʋʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʪʝʩʪʘ ʩ ʚʢʣʶʯʝʥʠʝʤ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ ʚʦʟʨʘʩʪʘ-
ʶʪ; ʨʘʩʪʷʞʠʤʦʩʪʴ ʠ ʜʝʬʦʨʤʘʮʠʷ ʪʝʩʪʘ ʩ ʣʘʤʠʥʘʨʠʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʩʪʦʤ ʙʝʟ ʜʦʙʘʚʦʢ 
ʚʦʜʦʨʦʩʣʝʡ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ ʥʘ ʨʝʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 
ʪʝʩʪʘ [4, ʩ. 111]. 

ɺʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʤʫʢʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʚʦʜʳ (ʚ %), ʢʦʪʦʨʫʶ ʧʦʛʣʦ-
ʱʘʝʪ ʤʫʢʘ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʪʝʩʪʘ ʥʦʨʤʘʣʴʥʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʟʘʤʝʰʘʥʥʦʛʦ ʠʟ 100 ʛ ʤʫʢʠ. 

ɺʣʘʛʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ ʙʝʟ ʜʦʙʘʚʦʢ ʣʘʤʠʥʘʨʠʠ ʥʠʟʢʘʷ ʠ ʩʦʦʪʚʝʪ-
ʩʪʚʫʝʪ ʚʳʩʰʝʤʫ ʩʦʨʪʫ. ɼʦʙʘʚʢʘ ʣʘʤʠʥʘʨʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʤʫʢʠ ʧʨʷʤʦ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʦʣʝ ʜʦʙʘʚʢʠ (ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 0,906). 

ʇʨʠ ʜʦʙʘʚʣʝʥʠʠ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ ʧʠʱʝʚʦʡ ʚ ʪʝʩʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʦʩʤʦʪʠʯʝʩʢʦʝ ʩʚʷʟʳʚʘʥʠʝ ʚʣʘ-
ʛʠ ʠ ʥʘʙʫʭʘʥʠʝ ʯʘʩʪʠʯʝʢ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʪʚʝʨʜʦʡ ʬʘʟʳ [4], ʵʪʦ ʩʦ-
ʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʜʨʦʞʞʝʚʳʝ ʢʣʝʪʢʠ. 

ʋʩʢʦʨʝʥʥʳʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʜʨʦʞʞʝʡ ʨʝʢʦʤʝʥʜʦʚʘʥ ɻʆʉʊ 171-81 çɼʨʦʞʞʠ 
ʭʣʝʙʦʧʝʢʘʨʥʳʝ ʧʨʝʩʩʦʚʘʥʥʳʝè [6, ʩ. 5] ʜʣʷ ʚʥʫʪʨʠʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʧʦʜʲ-
ʝʤʥʘʷ ʩʠʣʘ ʜʨʦʞʞʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 70. ɼʣʷ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʧʨʝʩʩʦʚʘʥʥʳʝ ʚʳʩʦʢʦʘʢʪʠʚ-
ʥʳʝ ʜʨʦʞʞʠ ʆɸʆ çʂʦʤʙʠʥʘʪ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚè.  

ɼʦʙʘʚʣʝʥʠʝ ʣʘʤʠʥʘʨʠʠ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʜʨʦʞʞʝʡ (ʨʠʩ. 4), ʚʣʠʷʥʠʝ ʧʨʷʤʦ 
ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʦʣʠ ʣʘʤʠʥʘʨʠʠ ʚ ʤʫʢʝ.  

 



 

 

 

 
ʉʡʪ. 3. ɻʤʡʸʦʡʞ ʤʙʥʡʦʙʩʡʡ ʦʙ ʛʤʙʜʧʨʧʜʤʧʫʡʫʞʤʵʦʬʷ ʪʨʧʪʧʚʦʧʪʫʵ ʥʬʣʡ 

 
 

 
ʉʡʪ. 4. ɻʤʡʸʦʡʞ ʝʧʚʙʛʧʣ ʤʙʥʡʦʙʩʡʡ ʦʙ ʨʧʝʳʞʥʦʬʷ ʪʡʤʬ ʝʩʧʟʟʞʢ 

 
ʇʦʨʦʰʦʢ ʣʘʤʠʥʘʨʠʠ ʫʚʝʣʠʯʠʚʘʝʪ ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʤʫʢʠ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ 

ʧʦʜʲʝʤʥʦʡ ʩʠʣʝ ʜʨʦʞʞʝʡ. ʆʜʥʘʢʦ ʚʦ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ ʜʦʙʘʚʣʝʥʠʷ ʣʘʤʠʥʘʨʠʠ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʥʠʞʝ 
70 (ʨʠʩ. 4). ʂʨʫʧʥʦʩʪʴ ʜʨʦʙʣʝʥʠʷ ʣʘʤʠʥʘʨʠʠ ʥʝ ʠʤʝʝʪ ʜʦʩʪʦʚʝʨʥʦʛʦ ʨʘʟʣʠʯʠʷ ʚʦ ʚʣʠʷʥʠʠ ʥʘ ʧʦʜʲʝʤ-
ʥʫʶ ʩʠʣʫ ʜʨʦʞʞʝʡ. 

ʇʨʠ ʚʥʝʩʝʥʠʠ ʣʘʤʠʥʘʨʠʠ ʚ ʦʙʲʝʤʘʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʥʦʨʤʘʤʠ ʧʦʩʪʫʧʣʝʥʠʷ ʡʦ-
ʜʘ, ʦʩʤʦʪʠʯʝʩʢʦʝ ʚʣʠʷʥʠʝ ʤʠʥʠʤʘʣʴʥʦ, ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ ʜʨʦʞʞʝʡ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʦʪʣʠʯʘʝʪʩʷ, ʦʪ ʢʦʥ-
ʪʨʦʣʷ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʤʫʢʠ ʦʙʫʩʣʦʚʣʝʥʘ ʥʘʣʠʯʠʝʤ ʚ ʥʝʡ ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ, ʙʝʣʢʦʚʳʭ ʚʝʱʝʩʪʚ, ʢʠʩʣʳʭ 
ʬʦʩʬʘʪʦʚ ʠ ʜʨ. ʇʨʠ ʝʝ ʭʨʘʥʝʥʠʠ ʢʠʩʣʦʪʥʦʩʪʴ ʤʫʢʠ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʠʩʣʦʪʥʦ-
ʩʪʴʶ ʟʝʨʥʘ [7, ʩ. 1]. ʇʦʚʳʰʝʥʠʝ ʢʠʩʣʦʪʥʦʩʪʠ ʪʘʢ ʚʣʠʷʝʪ ʥʘ ʢʣʝʡʢʦʚʠʥʫ ʧʰʝʥʠʯʥʦʡ ʤʫʢʠ, ʯʪʦ ʧʦʩʣʝʜʥʷʷ 
ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʠʣʴʥʦʡ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʝʝ ʫʧʨʫʛʦʩʪʴ, ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʩʪʷʞʠʤʦʩʪʴ. 

ʂʠʩʣʦʪʥʦʩʪʴ ʤʫʢʠ ʧʰʝʥʠʯʥʦʡ ʙʝʟ ʜʦʙʘʚʦʢ ʣʘʤʠʥʘʨʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʫʢʝ ɺʳʩʰʝʛʦ ʩʦʨʪʘ. ʇʨʠ 
ʜʦʙʘʚʣʝʥʠʠ ʣʘʤʠʥʘʨʠʠ ʚ ʤʫʢʫ ʢʠʩʣʦʪʥʦʩʪʴ ʚʦʟʨʘʩʪʘʝʪ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʦʙʘʚʢʠ 
(ʨʠʩ. 5), ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ 0,997, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʘʣʴʛʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʜʨ.  

 



 

 

 

 
ʉʡʪ. 5. ɻʤʡʸʦʡʞ ʤʙʥʡʦʙʩʡʡ ʦʙ ʣʡʪʤʧʫʦʧʪʫʵ ʥʬʣʡ  

 
ɺʳʚʦʜʳ. ɼʘʞʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʣʘʤʠʥʘʨʠʠ ʩʫʰʝʥʦʡ ʚ ʧʨʝʜʝʣʘʭ 1% ʦʪ ʤʘʩʩʳ ʤʫʢʠ ʦʥʘ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʩʚʦʡʩʪʚʘ ʤʫʢʠ: ʢʠʩʣʦʪʥʦʩʪʴ ʠ ʚʣʘʛʦʧʦʛʣʦʪʠʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʝʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 
ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʜʦʣʝ ʜʦʙʘʚʢʠ ʚʦʜʦʨʦʩʣʝʡ. ʆʜʥʘʢʦ ʧʦʜʲʝʤʥʫʶ ʩʠʣʫ ʜʨʦʞʞʝʡ ʚ ʪʘʢʠʭ ʢʦʣʠʯʝ-
ʩʪʚʘʭ ʦʥʘ ʜʦʩʪʦʚʝʨʥʦ ʥʝ ʩʥʠʞʘʝʪ. ʉʦʚʤʝʩʪʥʦʝ ʥʘʙʫʭʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʤʫʢʠ ʠ ʣʘʤʠʥʘʨʠʠ ʭʘʨʘʢʪʝʨʠʟʫ-
ʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʯʘʩʪʠʮ ʣʘʤʠʥʘʨʠʠ ʠ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʢʨʘʭʤʘʣʴʥʳʭ ʟʝʨʝʥ ʚ 
ʝʝ ʧʘʨʝʥʭʠʤʫ.  
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ʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʦʚ ʤʝʪʘʣʣʦʚ ʚ ʥʘʥʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʬʦʨʤʝ ʠ ʢʦʤʧʦʟʠʮʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɺʳʷʚʣʝʥʦ 
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CRACKING ALBESIANO OIL USING THE COMPOSITIONS OF METAL OXIDES AND METALS IN A 
NANOSTRUCTURED FORM 
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Abstract: The article is devoted to the development of techniques to increase the depth of processing dark oil 
fractions for the purpose of extracting components of motor fuels with the use as catalysts of metals in a 
nanostructured form and compositions on their basis. There was an increased mass fraction of the light frac-
tions in the distillation process albesiano oil using the compositions of metals in nanostrukturirovanie form. 
































































































































































































































































































































































































































































































