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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

10.11.2018 ʛ. 

II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çɺʓʉʆʂʀɽ ʊɽʍʅʆʃʆɻʀʀ, ʅɸʋʂɸ ʀ ʆɹʈɸɿʆɺɸʅʀɽ:  ɸʂʊʋɸʃʔʅʓɽ 

ɺʆʇʈʆʉʓ, ɼʆʉʊʀɾɽʅʀʗ ʀ ʀʅʅʆɺɸʎʀʀè 

 

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 (ʜʣ ̫

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

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

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

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

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

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

ʣʝʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

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

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

10) ɺʘʩʠʣʴʝʚ ʉʝʨʛʝʡ ʀʚʘʥʦʚʠʯ - ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʌɻɸʆʋ 

ɺʆ çʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
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11) ɺʣʘʩʦʚʘ ɸʥʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ ï ʜʦʢʪʦʨ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʚʝʜʫʶʱʝʡ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʩʝʢʪʦʨʦʤ ʋʨʘʣʴʩʢʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ (ʬʠ-

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

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

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

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

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

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

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

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

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

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

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

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

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

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

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

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

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

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

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

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

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

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

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

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

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

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

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

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

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

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

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

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  
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Ã´º 53 

¸Á¿¾»Ì·¾²°½¸µ ¸½Ä¾À¼°Æ¸¾½½ËÅ 
ÂµÅ½¾»¾³¸¹ ² ¿À¾ÆµÁÁµ ¿Àµ¿¾´°²°½¸Ï 
Ä¸·¸º¸ 

ºàÐáÝëå °ÝÐáâÐáØï ÁÕàÓÕÕÒÝÐ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ ʃɻʇʋ ʠʤʝʥʠ ʇ.ʇ. ʉʝʤʝʥʦʚʘ-ʊʷʥ-ʐʘʥʩʢʦʛʦ 
ʛʦʨʦʜ ʃʠʧʝʮʢ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʣʫʙʝʚʘ ʆʣʴʛʘ ɺʘʣʝʥʪʠʥʦʚʥʘ - ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬ. ʤʘʪʝʤʘʪʠʢʠ ʠ ʬʠʟʠʢʠ 

 

 
ɺ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʦʙʱʝʩʪʚʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʦʭʦʜʠʣʦ ʨʘʜʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʚʦʣʶʮʠʷʤʠ. ʀʟʦʙʨʝʪʝʥʠʝ ʧʠʩʴʤʝʥʥʦʩʪʠ, ʢʥʠ-
ʛʦʧʝʯʘʪʘʥʠʷ, ʧʦʷʚʣʝʥʠʝ ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʠʟʦʙʨʝʪʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʜʘʣʦ ʤʦʱʥʳʡ ʪʦʣʯʦʢ 
ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ. ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʧʦʚʣʝʢʣʦ ʟʘ ʩʦʙʦʡ 
ʠʥʬʦʨʤʘʪʠʟʘʮʠʶ ʦʙʱʝʩʪʚʘ. ʉʝʛʦʜʥʷ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʞʠʟʥʴ ʙʝʟ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʤʘʨʪʬʦʥʦʚ ʠ 
ʨʘʟʣʠʯʥʳʭ ʛʘʜʞʝʪʦʚ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʯʥʦ ʧʨʦʥʠʢʣʠ ʚʦ ʚʩʝ ʩʬʝʨʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 
ʯʝʣʦʚʝʢʘ. ʉʠʩʪʝʤʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʩʪʘʣʘ ʠʩʢʣʶʯʝʥʠʝʤ. 

ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ, ʧʨʠʥʷʪʦʤʫ ʖʅɽʉʂʆ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʀʊ) - ʵʪʦ ʢʦʤʧʣʝʢʩ 
ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʥʘʫʯʥʳʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʳʭ ʜʠʩʮʠʧʣʠʥ, ʠʟʫʯʘʶʱʠʭ ʤʝʪʦʜʳ ʵʬʬʝʢʪʠʚʥʦʡ 
ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʣʶʜʝʡ, ʟʘʥʷʪʳʭ ʦʙʨʘʙʦʪʢʦʡ ʠ ʭʨʘʥʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʯʘʱʝ ʚʩʝʛʦ ʧʦʥʠʤʘʶʪ ʢʦʤʧʴʶʪʝʨʥʳʝ 
ʪʝʭʥʦʣʦʛʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʜʝʣʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʠ 
ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʟʘʱʠʪʳ, ʦʙʨʘʙʦʪʢʠ, ʧʝʨʝʜʘʯʠ ʠ ʧʦʣʫʯʝʥʠʷ 
ʠʥʬʦʨʤʘʮʠʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʨʝʜʩʪʚ ʧʦʤʦʛʘʝʪ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ: 

ɹʦʦʧʫʙʯʡʸ: ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʬʠʟʠʢʠ ʧʦʟʚʦʣʷʝʪ 
ʫʯʠʪʝʣʶ ʩʜʝʣʘʪʴ ʝʛʦ ʫʨʦʢ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʤ, ʧʦʚʳʰʘʝʪ ʧʦʟʥʘʚʘ-
ʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ ʜʦʙʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʘʚʠʣʴʥʦ ʝʸ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʜʣʷ 
ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, Web 2.0., ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʀʥʪʝʨʥʝʪïʪʝʭʥʦʣʦʛʠʠ. 
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¶ ʇʦʩʪʨʦʝʥʠʝ ʝʜʠʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ; 

¶ ʇʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ʉʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ; 

¶ ɸʜʘʧʪʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʚʦʟʤʦʞʥʦʩʪʷʤ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶ-
ʱʝʛʦʩʷ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʦʜʨʘʩʪʘʶʱʝʝ ʧʦʢʦʣʝʥʠʝ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦ-
ʛʠʠ ʥʝ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʚʦʝʡ ʦʙʨʘʟʦʚʘʥʥʦʩʪʠ, ʘ ʩ ʮʝʣʴʶ ʨʘʟʚʣʝʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʪʦʛʦ 
ʯʪʦʙʳ ʚʳʟʚʘʪʴ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʠʥʪʝʨʝʩ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
ʮʝʣʷʭ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʝʪʝʥʪʥʳʡ ʧʝʜʘʛʦʛ [1]. 

ɺʳʜʝʣʠʤ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ [2]: 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʲʷʚʣʝʥʠʷ ʫʯʝʙʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʛʨʘʬʠʢʠ, ʟʚʫʢʘ, ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚʠʜʝʦʪʝʭʥʠʢʠ ʧʦʟʚʦʣʷʝʪ 
ʚʦʩʩʦʟʜʘʚʘʪʴ ʨʝʘʣʴʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

¶ ʢʦʤʧʴʶʪʝʨ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʤʦʪʠʚʘʮʠʶ ʢ ʦʙʫʯʝʥʠʶ. ʄʦʪʠʚʘʮʠʷ ʧʦʚʳʰʘʝʪ-
ʩʷ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʘʜʝʢʚʘʪʥʦʛʦ ʧʦʦʱʨʝʥʠʷ ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯ; 

¶ ʀʂʊ ʚʦʚʣʝʢʘʶʪ ʫʯʘʱʠʭʩʷ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ, ʩʧʦʩʦʙʩʪʚʫʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʤʫ ʨʘʩʢʨʳʪʠʶ ʠʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ, ʘʢʪʠʚʠʟʘʮʠʠ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʄʥʝ, ʢʘʢ ʙʫʜʫʱʝʤʫ ʫʯʠʪʝʣʶ ʬʠʟʠʢʠ, ʩʪʘʣʦ ʠʥʪʝʨʝʩʥʦ, ʩ ʧʦʤʦʱʴʶ ʢʘʢʠʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦ-
ʛʠʡ ʷ ʩʤʦʛʫ ʩʜʝʣʘʪʴ ʩʚʦʡ ʫʨʦʢ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ, ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʤ. ʄʦʡ ʚʳʙʦʨ ʧʘʣ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʝʨʚʠʩʦʚ Web 2.0. 

Web 2.0 ï ʪʝʨʤʠʥ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʚʪʦʨʦʝ ʧʦʢʦʣʝʥʠʝ ʩʝʪʝʚʳʭ ʩʝʨʚʠʩʦʚ, ʧʨʠʥʮʠʧʠʘʣʴʥʳʤ ʦʪʣʠʯʠ-
ʝʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʠ ʩʝʨʚʠʩʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʦʚʤʝʩʪʥʦ ʨʘʙʦʪʘʪʴ, ʨʘʟʤʝʱʘʷ ʚ 
ʩʝʪʠ ʪʝʢʩʪʦʚʫʶ ʠ ʤʝʜʠʘ ʠʥʬʦʨʤʘʮʠʶ. ɺʪʦʨʦʝ ʥʘʟʚʘʥʠʝ ʩʝʪʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ - ʩʦʮʠʘʣʴʥʳʝ ʩʝʨʚʠʩʳ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʝʨʚʠʩʦʚ Web 2.0.ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦʤʦʛʘʝʪ ʧʝʜʘʛʦʛʘʤ ʧʦʚʳʩʠʪʴ ʧʦʟʥʘʚʘʪʝʣʴ-
ʥʳʡ ʠʥʪʝʨʝʩ ʦʙʫʯʘʶʱʠʭʩʷ, ʜʦʙʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʧʨʘʚʠʣʴʥʦ ʝʸ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʨʝ-
ʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʜʝʣʘʝʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ ʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʤ, 
ʣʠʯʥʦʩʪʥʦ ï ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ. ɼʘʥʥʳʡ ʩʝʨʚʠʩ ʧʦʟʚʦʣʷʝʪ ʧʝʜʘʛʦʛʘʤ ʫʯʘʩʪʚʦʚʘʪʴ ʚ 
ʩʝʪʝʚʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʚʳʩʪʫʧʘʪʴ ʥʘ ʬʦʨʫʤʘʭ, ʨʘʙʦʪʘʪʴ ʚ ʩʝʪʝʚʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʤʝ-
ʱʝʥʠʝ ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʝʪʠ ʩ ʧʦʤʦʱʴʶ ʩʦʮʠʘʣʴʥʳʭ ʩʝʨʚʠʩʦʚ ʩʪʘʣʦ ʧʨʦʩʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ 
ʜʣʷ ʢʘʞʜʦʛʦ ʫʯʠʪʝʣʷ. ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʢ ʫʨʦʢʫ ʧʝʜʘʛʦʛ ʩ ʣʝʛʢʦʩʪʴʶ ʤʦʞʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʠʜʘʢʪʠʯʝ-
ʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʀʥʪʝʨʥʝʪï ʨʝʩʫʨʩʦʚ BobrDobr, MoeMesto, YouTube ʠ ʜʨ., ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ 
ʧʨʠʤʝʥʠʪʴ ʮʠʬʨʦʚʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʫʨʦʢʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʩʦʮʠʘʣʴʥʘʷ 
ʧʣʦʱʘʜʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʚʳʯʥʦʡ ʩʨʝʜʦʡ ʨʘʙʦʪʳ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ. Web 2.0 ʧʦʟʚʦʣʷʝʪ ʚʩʝʤ ʫʯʘʩʪʥʠʢʘʤ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʦʟʜʘʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʩʝʪʝʚʦʡ ʫʯʝʙʥʳʡ ʢʦʥʪʝʥʪ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʚʦʟʤʦʞ-
ʥʦʩʪʴ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ [3].  

ɼʘʚʘʡʪʝ ʨʘʩʩʤʦʪʨʠʤ ʢʘʢʠʝ ʠʤʝʥʥʦ ʩʝʨʚʠʩʳ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦ-
ʚʝʜʝʥʠʷ (ʧʦʜʛʦʪʦʚʢʠ) ʫʨʦʢʘ ʬʠʟʠʢʠ: 

1. http://www.openclass.ru - ʆʪʢʨʳʪʳʡ ʢʣʘʩʩ. 
ɼʘʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪʘʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʢʘʢ ʜʣʷ ʧʝʜʘʛʦʛʦʚ, ʪʘʢ ʠ ʜʣʷ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʠʭ ʨʦ-

ʜʠʪʝʣʝʡ. ʅʘ ʩʘʡʪʝ ʷ ʩ ʣʝʛʢʦʩʪʴʶ ʥʘʰʣʘ ʟʘʜʘʥʠʷ, ʧʣʘʥʳ ʫʨʦʢʦʚ, ʢʦʥʩʧʝʢʪʳ ʧʦ ʠʥʪʝʨʝʩʫʶʱʠʤ ʤʝʥʷ ʪʝʤʘʤ. 
ʅʘ ʥʝʤ ʨʘʟʤʝʱʝʥʳ ʨʘʟʣʠʯʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ, ʘʥʠʤʘʮʠʠ, ʠʛʨʳ, ʚʠʜʝʦ. ɺ ʢʘʞʜʦʤ ʨʘʟʜʝʣʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ 
ʦʪʨʘʩʣʝʡ ʩ ʚʳʙʦʨʦʤ ʪʝʤʳ ʠ ʢʣʘʩʩʘ. ʅʘ ʩʘʡʪʝ ʚʩʪʨʝʪʠʣʘ ʤʥʦʞʝʩʪʚʦ ʪʝʤʘʪʠʯʝʩʢʠʭ ʙʣʦʛʦʚ, ʦʙʲʝʜʠʥʷʶʱʠʡ 
ʝʜʠʥʦʤʳʰʣʝʥʥʠʢʦʚ, ʧʝʜʘʛʦʛʦʚ, ʠʥʪʝʨʝʩʫʶʱʠʭʩʷ ʢʦʥʢʨʝʪʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʙʨʘʟʦʚʘʥʠʷ.  

2. GoogleïDocs.  
ɹʝʩʧʣʘʪʥʳʡ ʦʥʣʘʡʥïʦʬʠʩ, ʚʢʣʶʯʘʶʱʠʡ ʚ ʩʝʙʷ ʪʝʢʩʪʦʚʳʡ, ʪʘʙʣʠʯʥʳʡ ʧʨʦʮʝʩʩʦʨ ʠ ʩʝʨʚʠʩ ʜʣʷ ʩʦʟʜʘ-

ʥʠʷ ʧʨʝʟʝʥʪʘʮʠʡ, ʘ ʪʘʢʞʝ ʠʥʪʝʨʥʝʪïʩʝʨʚʠʩ ʦʙʣʘʯʥʦʛʦ ʭʨʘʥʝʥʠʷ ʬʘʡʣʦʚ ʩ ʬʫʥʢʮʠʷʤʠ ʬʘʡʣʦʦʙʤʝʥʘ. 
3. ZooBurs. 
ʉ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʠʥʪʝʨʝʩʥʳʝ 3Dïʢʥʠʛʠ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʠʥʪʝʨʘʢʪʠʚ-

ʥʳʝ. ʈʘʙʦʪʘʪʴ ʩ ʩʝʨʚʠʩʦʤ ʥʝʩʣʦʞʥʦ, ʦʩʦʙʝʥʥʦ ʝʩʣʠ ʨʘʙʦʪʘʪʴ ʚ ʙʨʘʫʟʝʨʝ Google Chrome. ɺ ʢʥʠʛʫ ʤʦʞʥʦ 
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ʚʩʪʘʚʣʷʪʴ ʢʘʨʪʠʥʢʠ, ʪʝʢʩʪ, ʩʩʳʣʢʠ ʥʘ ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩʳ. ɹʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʤʝʝʪ ʠ ʬʦʥʦʚʦʝ ʨʝʰʝ-
ʥʠʝ ʢʥʠʛʠ: ʠʟʤʝʥʝʥʠʝ ʮʚʝʪʘ, ʚʩʪʘʚʢʘ ʬʦʥʦʚʳʭ ʨʠʩʫʥʢʦʚ. ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʢʥʠʛʫ ʤʦʞʥʦ ʧʦʚʦʨʘʯʠʚʘʪʴ ʚ 
ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʯʪʦ ʩʦʟʜʘʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʜʣʷ 
ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ. ɽʜʠʥʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʚʩʝʛʦ 10 ʩʪʨʘʥʠʮ ʢʥʠʛʠ ʠ ʪʦʣʴʢʦ 10 
ʢʥʠʛ (ʚ ʙʝʩʧʣʘʪʥʦʤ ʘʢʢʘʫʥʪʝ), ʚ ʧʣʘʪʥʦʤ ï ʢʥʠʛʠ ʜʦ 50 ʩʪʨʘʥʠʮ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ.  

 

 
 

4. Edmodo. 
ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʩʝʨʚʠʩʘ ʤʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʂʘʞʜʳʡ ʢʣʘʩʩ ï ʟʘ-

ʢʨʳʪʘʷ ʧʣʦʱʘʜʢʘ, ʛʜʝ ʤʦʞʥʦ ʦʙʱʘʪʴʩʷ, ʩʦʟʜʘʚʘʪʴ ʙʠʙʣʠʦʪʝʢʫ ʜʦʢʫʤʝʥʪʦʚ ʠ ʩʩʳʣʦʢ, ʜʘʚʘʪʴ ʟʘʜʘʥʠʷ, 
ʚʝʩʪʠ ʦʮʝʥʠʚʘʥʠʝ, ʦʪʩʣʝʞʠʚʘʪʴ ʩʪʘʪʠʩʪʠʢʫ ʫʩʧʝʚʘʝʤʦʩʪʠ, ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʠ. ʄʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʚʥʫʪ-
ʨʠ ʢʣʘʩʩʘ ʤʠʥʠ ï ʛʨʫʧʧʳ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʚʦʧʨʦʩʦʚ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

5. Class Tools. 
ɹʝʩʧʣʘʪʥʳʡ ʩʝʨʚʠʩ ʜʣʷ ʩʦʟʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʠʛʨ, ʜʠʘʛʨʘʤʤ, ʚʠʢʪʦʨʠʥ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʚʩʪʨʦʠʪʴ ʥʘ ʩʘʡʪ ʠʣʠ ʙʣʦʛ, ʩʦʭʨʘʥʠʪʴ ʚ ʠʥʪʝʨʥʝʪʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʫʯʝʙʥʦʡ ʠ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ 
ʨʘʙʦʪʝ ʩ ʫʯʝʥʠʢʘʤʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʜʘʛʦʛʘ, ʜʝʣʘʷ ʦʙʫʯʝʥʠʝ ʙʦʣʝʝ ʠʥʪʝʨʘʢʪʠʚʥʳʤ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ, 
ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʨʚʠʩʳ ʜʘʶʪ ʯʫʪʴ ʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ ʦʙʫʯʘʶʱʠʤʩʷ, ʨʘʩʰʠʨʷʷ ʚʦʟʤʦʞ-
ʥʦʩʪʠ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʂʦʣʦʤʝʡʯʝʥʢʦ ɸ. ʉ. ʀʥʥʦʚʘʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʰʝʡ ʰʢʦʣʳ/ ɸ. ʉ. ʂʦ-

ʣʦʤʝʡʯʝʥʢʦ //ɺ ʩʙʦʨʥʠʢʝ:ɸʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʚ ʥʘʫʯʥʦʡ ʨʘʙʦʪʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 31 ʷʥʚʘʨʷ 
2013 ʛ.: ʚ 13 ʯʘʩʪʷʭ. ʊʘʤʙʦʚ, 2013.-ʉ. 86ï87. 

2.  ʄʘʰʙʠʮ ɽ.ʀ. ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʦʙʫʯʝʥʠʷ: (ʇʝʜʘʛʦʛʠ-
ʯʝʩʢʘʷ ʥʘʫʢʘ - ʨʝʬʦʨʤʝ ʰʢʦʣʳ) ï ʄ.: ʇʝʜʘʛʦʛʠʢʘ, 1988. 

3. ʇʘʪʘʨʘʢʠʥ ɽ.ɼ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʨʚʠʩʳ ɺʝʙ 2.0 ʚ ʧʦʤʦʱʴ ʫʯʠʪʝʣʶ. ʄ.: ʀʥʪʫʠʪ.ʨʫ, 2006. 
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Ã´º 574 

º ²¾¿À¾ÁÃ ¾± ¾ÅÀ°½µ º°²º°·Áº¾³¾ ±°ÀÁ° 
³ÐÒàØèÚÕÒØç ²ØÚâÞàØï ²ØÚâÞàÞÒÝÐ 

ʉʪʫʜʝʥʢʘ 3 ʢʫʨʩʘ 
ɻɹʆʋ ɺʆ ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʎʚʠʨʢʦ ʅʘʪʘʣʴʷ ʀʚʘʥʦʚʥʘ - ʢʘʥʜ.ʙʠʦʣ.ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬ. ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

 
ʂʘʚʢʘʟʩʢʠʡ ʙʘʨʩ ï ʞʠʚʦʪʥʦʝ ʩʝʤʝʡʩʪʚʘ ʢʦʰʘʯʴʠʭ, ʦʙʠʪʘʶʱʝʝ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʟʘʧʘʜʥʦʡ ɸʟʠʠ. ɼʦ 

ʩʝʨʝʜʠʥʳ ʍʍ ʚʝʢʘ ʞʠʚʦʪʥʦʝ ʚʩʪʨʝʯʘʣʦʩʴ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ, ʦʜʥʘʢʦ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʝʥʥʦʩʪʴ ʙʘʨʩʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ ʧʦ ʧʨʠʯʠʥʝ ʦʭʦʪʳ ʢʘʢ ʥʘ ʥʠʭ ʩʘʤʠʭ, ʪʘʢ 
ʠ ʩʦʢʨʘʱʝʥʠʷ ʧʦʛʦʣʦʚʴʷ ʜʠʢʠʭ ʢʦʧʳʪʥʳʭ - ʢʘʙʘʥʦʚ ʠ ʢʦʩʫʣʴ, ʷʚʣʷʶʱʠʭʩʷ ʠʭ ʧʠʱʝʡ. ʇʦʟʞʝ ʥʘ ʂʘʚʢʘʟʝ 
ʙʳʣ ʩʦʟʜʘʥ ʉʝʚʝʨʦ-ʆʩʝʪʠʥʩʢʠʡ ɿʘʧʦʚʝʜʥʠʢ, ʥʦ ʢ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʚʢʘʟʩʢʠʭ ʙʘʨʩʦʚ ʜʦ-
ʩʪʠʛʣʘ ʤʠʥʠʤʘʣʴʥʦʡ ʦʪʤʝʪʢʠ [5]. 

ɼʣʠʥʘ ʪʝʣʘ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ ʩʦʩʪʘʚʣʷʝʪ 126ð171 ʩʤ, ʜʣʠʥʘ ʭʚʦʩʪʘ 94ð 116 ʩʤ [1],[2]. 
ʅʘʠʙʦʣʴʰʘʷ ʜʣʠʥʘ ʯʝʨʝʧʘ ʩʘʤʮʦʚ - 20ð25 ʩʤ, ʩʘʤʦʢ - 20ð21,8ʩʤ. ɼʣʠʥʘ ʚʝʨʭʥʝʛʦ ʨʷʜʘ ʟʫʙʦʚ ʩʘʤʮʦʚ - 
68ð75 ʤʤ, ʩʘʤʦʢ - 64ð67 ʤʤ. ɺʳʩʦʪʘ ʚ ʭʦʣʢʝ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 76 ʩʤ, ʘ ʤʘʩʩʘ ð 70 ʢʛ [1],[2]. 

ʎʚʝʪʦʚʘʷ ʛʘʤʤʘ ʤʝʭʘ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʦʯʝʥʴ ʩʚʝʪʣʘʷ, ʧʦʯʪʠ ʙʣʝʜʥʘʷ. ʇʷʪʥʠ-
ʩʪʳʡ ʫʟʦʨ ʦʙʨʘʟʦʚʘʥ ʨʝʜʢʠʤʠ ʧʷʪʥʘʤʠ, ʢʦʪʦʨʳʝ ʢʦʪʦʨʳʝ ʯʘʩʪʦ ʠʤʝʶʪ ʙʫʨʳʡ ʦʪʪʝʥʦʢ. ɺʳʜʝʣʷʶʪ ʥʝ-
ʩʢʦʣʴʢʦ ʪʠʧʦʚ ʦʢʨʘʩʢʠ, ʩʚʝʪʣʳʡ ʠ ʪʸʤʥʳʡ. ʉʚʝʪʣʳʡ ʪʠʧ ʤʝʭʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʯʥʳʤ ʩʝʨʦʚʘʪʦ-
ʦʭʨʠʩʪʳʤ ʩʦ ʩʣʘʙʳʤ ʢʨʘʩʥʦʚʘʪʳʤ ʦʪʪʝʥʢʦʤ ʮʚʝʪ, ʢʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʤʝʭʦʚʦʡ ʦʢʨʘʩʢʠ. ʅʘ ʩʧʠʥʝ, 
ʦʥʘ ʦʙʳʯʥʦ ʥʝʩʢʦʣʴʢʦ ʪʝʤʥʝʝ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʷʪʝʥ ʚ ʦʩʥʦʚʥʦʤ ʜʦʚʦʣʴʥʦ ʤʝʣʢʠʝ ʠ ʩʧʣʦʰʥʳʝ. ʂʦʥʯʠʢ 
ʭʚʦʩʪʘ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ ʠʤʝʝʪ ʦʪ 3ð4 ʦʭʚʘʪʳʚʘʶʱʠʤʠ ʭʚʦʩʪ ʢʦʣʴʮʘ. ʊʝʤʥʳʡ ʪʠʧ ʦʢʨʘʩʢʠ ʦʙʳʯʥʦ 
ʠʤʝʝʪ ʢʨʘʩʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ. [2],[3],[5]. 

ʇʷʪʥʘ ʥʘ ʩʘʤʦʡ ʰʢʫʨʝ ʢʨʫʧʥʳʝ, ʘ ʩʧʣʦʰʥʳʝ ʦʢʦʣʦ 3 ʩʤ ʚ ʜʠʘʤʝʪʨʝ, ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʝʜʢʦ. ʅʘ 
ʢʨʝʩʪʮʝ ʢʨʫʧʥʳʝ ʧʷʪʥʘ ʜʦʩʪʠʛʘʶʪ ʨʘʟʤʝʨʘ 8 Ĭ4 ʩʤ. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʦʟʝʪʢʦʚʠʜʥʳʭ ʧʷʪʝʥ ʦʙʨʘʟʦʚʘʥʘ 
ʢʦʣʴʮʘʤʠ . ʇʦʧʝʨʝʯʥʳʝ ʧʷʪʥʘ ʦʭʚʘʪʳʚʘʶʪ ʭʚʦʩʪ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ [1]. 

ʄʝʩʪʦ ʦʙʠʪʘʥʠʷ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ - ʚ ʩʫʙʘʣʴʧʠʡʩʢʠʭ ʣʫʛʘʭ, ʛʫʩʪʳʭ ʣʝʩʘʭ ʠ ʟʘʨʦʩʣʷʭ ʢʫʩʪʘʨʥʠʢʦʚ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥ ʜʝʨʞʠʪʩʷ ʙʣʠʞʝ ʚʳʭʦʜʘ ʚ ʩʢʘʣʘʭ ʠ ʢʘʤʝʥʠʩʪʦʡ ʧʦʯʚʳ. ʇʦʪʦʤʩʪʚʦ ʫ ʙʘʨʩʦʚ ʞʝʥʩʢʦʡ 
ʦʩʦʙʠ ʩʦʩʪʘʚʣʷʝʪ 2-3 ʢʦʪʝʥʢʘ ʚ ʦʜʥʦʤ ʧʦʤʝʪʝ. 

ʆʩʥʦʚʥʦʡ ʨʘʮʠʦʥ ʧʠʪʘʥʠʷ ʢʘʚʢʘʟʩʢʠʭ ʙʘʨʩʦʚ ï ʩʦʩʪʘʚʣʷʝʪ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʢʦʧʳʪʥʳʝ ʠ ʨʦʛʘʪʳʝ 
ʞʠʚʦʪʥʳʝ, ʪʘʢʠʝ ʢʘʢ ʦʣʝʥʠ, ʜʞʝʡʨʘʥʳ, ʙʝʟʦʘʨʦʚʳʝ ʢʦʟʣʳ, ʢʘʚʢʘʟʩʢʠʝ ʛʦʨʥʳʝ ʢʦʟʣʳ ʠ ʜʠʢʠʝ ʢʘʙʘʥʳ. 
ʂʨʦʤʝ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʧʠʱʠ, ʚʢʣʶʯʘʪʴʩʷ ʪʘʢ ʞʝ ʠ ʤʝʣʢʘʷ ʜʦʙʳʯʘ (ʤʳʰʠ, ʟʘʡʮʳ ʠ ʜʠʢʦʙʨʘʟʳ, ʤʝʣʢʠʝ 
ʭʠʱʥʠʢʠ, ʪʘʢʠʝ ʢʘʢʣʠʩʠʮʳ, h ʘʢʘʣʳ ʠ ʢʫʥʴʠ, ʧʪʠʮʳ ʠ ʨʝʧʪʠʣʠʠ) [2],[5]. 

ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʦʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ ʩʦʩʪʘʚʣʷʝʪ 870ð1300 ʦʩʦʙʝʡ, ʚ ʪʦʤ 
ʯʠʩʣʝ: ʚ ʀʨʘʥʝ ʦʙʠʪʘʝʪ ʦʢʦʣʦ 550ð850 ʦʩʦʙʝʡ, ʚ ɸʬʛʘʥʠʩʪʘʥʝ ð 200ð300, ʚ ʊʫʨʢʤʝʥʠʩʪʘʥʝ ð 90-100, 
ʚ ɸʟʝʨʙʘʡʜʞʘʥʝ ð 10-13, ʚ ʅʘʛʦʨʥʦʤ ʂʘʨʘʙʘʭʝ  ð 3-4 , ʚ ɸʨʤʝʥʠʠ ð 10-13, ʚ ɻʨʫʟʠʠ ð ʤʝʥʝʝ 5, ʚ ʊʫʨ-
ʮʠʠ ð ʤʝʥʝʝ 5 [4]. 

ɺ ɼʘʛʝʩʪʘʥʝ ʫʞʝ ʚ 1997 ʛʦʜʫ ʯʠʩʣʝʥʥʦʩʪʴ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ ʦʮʝʥʠʚʘʣʘʩʴ ʙʦʣʝʝ 10 ʦʩʦʙʝʡ. ɺ 
2015-2017 ʛʦʜʘʭ ʚ ʉʝʚʝʨʥʦʡ ʆʩʝʪʠʠ ʪʨʠʞʜʳ ʙʳʣʦ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʥʘ ʚʠʜʝʦʢʘʤʝʨʳ ʧʦʷʚʣʝʥʠʝ ʦʩʦʙʠ 
ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ. 

ʋʞʝ ʚ 2006 ʛʦʜʫ ʤʠʥʠʩʪʝʨʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʠ ʙʳʣʘ ʨʝʰʝʥʘ ʧʨʦʛʨʘʤʤʘ 
ʧʦ ʫʪʚʝʨʞʜʝʥʠʶ çɺʦʩʩʪʘʥʦʚʣʝʥʠʷ ʙʘʨʩʘ ʥʘ ʂʘʚʢʘʟʝè, ʩʦʟʜʘʥʥʘʷ WWF ʈʦʩʩʠʠ ʩʦʚʤʝʩʪʥʦ ʩ ʈɸʅ [6]. 
ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʙʦʡ ʦʢʘʟʘʥʠʝ ʧʦʤʦʱʠ ʚ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʢʘʚʢʘʟʩʢʠʭ ʙʘʨʩʦʚ. 

ʎʝʥʪʨʦʤ ʨʘʟʚʝʜʝʥʠʷ ʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʳʩʪʫʧʘʝʪ ʙʘʟʘ ʉʦʯʠʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ ʩ ʧʦʩʣʝ-
ʜʫʶʱʠʤ ʚʳʧʫʩʢʦʤ ʧʦʪʦʤʩʪʚʘ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʚʢʘʟʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʘ. 

ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ ʚ ʩʝʥʪʷʙʨʝ 2009 ʛʦʜʘ ʚ ʚʦʣʴʝʨʘʭ [2],[3] ʚ ʉʦʯʠʥʩʢʦʤ ʧʘʨʢʝ ʫʞʝ ʧʦʩʝʣʠʣʠ 

https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B3%D0%BE%D1%80%D0%BD%D1%8B%D0%B9_%D0%9A%D0%B0%D1%80%D0%B0%D0%B1%D0%B0%D1%85
https://ru.wikipedia.org/wiki/%D0%94%D0%B0%D0%B3%D0%B5%D1%81%D1%82%D0%B0%D0%BD
https://ru.wikipedia.org/wiki/%D0%A1%D0%B5%D0%B2%D0%B5%D1%80%D0%BD%D0%B0%D1%8F_%D0%9E%D1%81%D0%B5%D1%82%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D1%85_%D1%80%D0%B5%D1%81%D1%83%D1%80%D1%81%D0%BE%D0%B2_%D0%B8_%D1%8D%D0%BA%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D0%B8_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%BE%D0%B9_%D0%A4%D0%B5%D0%B4%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%92%D0%BE%D1%81%D1%81%D1%82%D0%B0%D0%BD%D0%BE%D0%B2%D0%BB%D0%B5%D0%BD%D0%B8%D0%B5_%D0%BB%D0%B5%D0%BE%D0%BF%D0%B0%D1%80%D0%B4%D0%B0_%D0%BD%D0%B0_%D0%9A%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D1%81%D0%B5%D0%BC%D0%B8%D1%80%D0%BD%D1%8B%D0%B9_%D1%84%D0%BE%D0%BD%D0%B4_%D0%B4%D0%B8%D0%BA%D0%BE%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D1%8B
https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_%D0%B0%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D0%B8%D1%8F_%D0%BD%D0%B0%D1%83%D0%BA
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%87%D0%B8%D0%BD%D1%81%D0%BA%D0%B8%D0%B9_%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B0%D1%80%D0%BA
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%B2%D0%BA%D0%B0%D0%B7%D1%81%D0%BA%D0%B8%D0%B9_%D0%B3%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%B8%D1%80%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%B1%D0%B8%D0%BE%D1%81%D1%84%D0%B5%D1%80%D0%BD%D1%8B%D0%B9_%D0%B7%D0%B0%D0%BF%D0%BE%D0%B2%D0%B5%D0%B4%D0%BD%D0%B8%D0%BA
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ʜʚʫʭ ʩʘʤʮʦʚ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ, ʧʨʠʚʝʟʸʥʥʳʭ ʠʟ ʊʫʨʢʤʝʥʠʠ , ʘ ʚ ʘʧʨʝʣʝ 2010 ʛʦʜʘ ʚ ʉʦʯʠ ʧʦʩʪʫʧʠʣʠ ʜʚʝ 
ʩʘʤʢʠ ʠʟ ʀʨʘʥʘ, ʢʦʪʦʨʳʭ ʦʪʣʦʚʠʣʠ ʚ ʜʠʢʦʡ ʧʨʠʨʦʜʝ, ʚ ʦʢʪʷʙʨʝ 2012 ʛʦʜʘ ʠʟ ʃʠʩʩʘʙʦʥʩʢʦʛʦ ʟʦʦʧʘʨʢʘ ʚ 
ʎʝʥʪʨ ʙʳʣʘ ʧʨʠʚʝʟʝʥʘ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ ʧʘʨʘ ʙʘʨʩʦʚ. ɾʠʚʦʪʥʳʝ ʥʘʯʘʣʠ ʧʨʠʥʦʩʠʪʴ ʧʦʪʦʤʩʪʚʦ, 
ʧʨʠ ʵʪʦʤ ʟʘ ʧʝʨʠʦʜ 2013ð2016 ʛʛ. ʚ ʎʝʥʪʨʝ ʨʦʜʠʣʠʩʴ 14 ʢʦʪʷʪ [3]. 

ʇʝʨʚʳʡ ʚʳʧʫʩʢ ʪʨʝʭ ʢʘʚʢʘʟʩʢʠʭ ʙʘʨʩʦʚ ʠʟ ʧʠʪʦʤʥʠʢʘ ʚ ʉʦʯʠʥʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʚ ʜʠʢʫʶ 
ʧʨʠʨʦʜʫ ʂʘʚʢʘʟʘ ʩʦʩʪʦʷʣʩʷ 15 ʠʶʣʷ 2016 ʛʦʜʘ, ʧʨʠ ʵʪʦʤ ʥʘ ʞʠʚʦʪʥʳʭ ʥʘʜʝʣʠ ʩʧʫʪʥʠʢʦʚʳʝ ʦʰʝʡʥʠʢʠ, 
ʯʪʦʙʳ ʧʦʣʫʯʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʠ. ʕʪʠ ʦʩʦʙʠ ʦʩʪʘʶʪʩʷ ʧʦʜ ʥʘʙʣʶʜʝ-
ʥʠʝʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ [5]. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʘʨʩʳ ʚ ʥʝʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʅʘʭʠʯʝʚʘʥ-
ʩʢʦʡ ɸʚʪʦʥʦʤʥʦʡ ʈʝʩʧʫʙʣʠʢʝ, ʊʘʣʳʰʝ ʠ ʢʨʘʡʥʝ ʨʝʜʢʦ - ʚ ʥʘʛʦʨʥʦʤ ʂʘʨʘʙʘʭʝ. ʅʝ ʠʩʢʣʶʯʝʥʦ ʩʣʫʯʘʡʥʦʝ 
ʩʦʭʨʘʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʟʚʝʨʝʡ ʚ ɿʘʢʘʪʘʣʴʩʢʦʤ ʠ ɹʝʣʦʢʘʥʩʢʦʤ ʨʘʡʦʥʘʭ.  

ʆʙʠʪʘʝʪ ʙʘʨʩ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʛʣʫʭʠʭ ʛʦʨʥʳʭ ʣʝʩʘʭ ʩʦ ʩʢʘʣʘʤʠ ʠ ʫʱʝʣʴʷʤʠ ʥʘ ʚʳʩʦʪʝ ʦʪ 
1000ð1500 ʜʦ 3000 ʤ ʠ ʙʦʣʝʝ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʙʘʨʩʦʚ ʚ ʧʨʠʨʦʜʝ ʷʚʣʷʝʪʩʷ ʦʭʦʪʘ ʥʘ ʥʠʭ, ʦʜʥʦʡ ʠʟ 
ʧʨʠʯʠʥ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚʙʣʠʟʠ ʤʝʩʪ ʠʭ ʦʙʠʪʘʥʠʷ ʠ ʠʟ-ʟʘ ʠʩʪʨʝʙ-
ʣʝʥʠʷ ʠʤʠ ʜʦʤʘʰʥʝʛʦ ʩʢʦʪʘ [4],[5]. 

ɺ ɸʟʝʨʙʘʡʜʞʘʥʝ ʢʘʚʢʘʟʩʢʠʡ ʙʘʨʩ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʠʤ ʧʦʜʚʠʜʦʤ ʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩ-
ʯʝʟʥʦʚʝʥʠʷ. 6 ʩʝʥʪʷʙʨʷ 2012 ʛʦʜʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʟʝʨʙʘʡʜʞʘʥʘ ʙʳʣ ʩʜʝʣʘʥ ʧʝʨʚʳʡ ʩʥʠʤʦʢ ʙʘʨʩʘ ʩ 
ʧʦʤʦʱʴʶ ʬʦʪʦʣʦʚʫʰʢʠ. ʇʦʩʣʝ ʫʞʝ 25 ʦʢʪʷʙʨʷ 2012 ʛʦʜʘ ʧʦʩʨʝʜʩʪʚʦʤ ʬʦʪʦʣʦʚʫʰʝʢ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ 
ɻʠʨʢʘʥʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ ʙʳʣ ʩʜʝʣʘʥ ʚʪʦʨʦʡ ʩʥʠʤʦʢ ʙʘʨʩʘ [1],[2]. 

ʊʘʢ ʞʝ ʫʥʠʢʘʣʴʥʳʡ ʩʣʫʯʘʡ ʧʦʷʚʣʝʥʠʷ ʞʠʚʦʪʥʦʛʦ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʉʢʦʪʦʚʦʜʳ ʂʘ-
ʨʘʢʠʷʥʩʢʦʛʦ ʨʘʡʦʥʘ ʟʘʤʝʪʠʣʠ ʧʨʦʧʘʞʫ ʦʚʝʮ ʠ ʚʳʩʪʘʚʠʣʠ ʢʘʧʢʘʥʳ ʥʘ ʚʦʣʢʦʚ. 

ʀ ʫʞʝ ʚ ʤʘʝ 7 ʯʠʩʣʘ 2015 ʛʦʜʘ ʧʨʠ ʦʙʭʦʜʝ ʚʳʩʪʘʚʣʝʥʥʳʭ ʢʘʧʢʘʥʦʚ, ʙʘʨʩ, ʧʦʧʘʚʰʠʡ ʚ ʚʦʣʯʠʡ ʢʘʧ-
ʢʘʥ ʥʘʧʘʣ ʥʘ ʠʥʩʧʝʢʪʦʨʘ ʂʝʥʜʝʨʣʠ-ʂʘʷʩʘʥʩʢʦʡ ʟʘʧʦʚʝʜʥʦʡ ʟʦʥʳ. 

ʇʦ ʤʥʝʥʠʶ ʢʘʥʜʠʜʘʪʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʢʦʦʨʜʠʥʘʪʦʨʘ ʦʙʱʝʩʪʚʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʧʨʠ ʵʢʦʮʝʥ-
ʪʨʝ çɼʨʦʥʪè ʄʘʨʢʘ ʇʝʩʪʦʚʘ, ʙʘʨʩ ʧʨʦʥʠʢ ʚ ʂʘʟʘʭʩʪʘʥ ʠʟ ʊʫʨʢʤʝʥʠʩʪʘʥʘ, ʧʦ ʧʨʠʯʠʥʝ ʚʳʪʝʩʥʝʥʠʷ ʤʦʣʦ-
ʜʳʭ ʦʩʦʙʝʡ ʠʟ ʘʨʝʘʣʘ ʙʦʣʝʝ ʩʪʘʨʰʠʤʠ ʦʩʦʙʷʤʠ ʚ ʧʫʩʪʳʥʥʫʶ ʟʦʥʫ ʄʘʥʛʠʩʪʘʫ, ʢʦʪʦʨʳʝ ʠʤ ʚʧʦʣʥʝ ʧʦʜ-
ʭʦʜʷʪ ʜʣʷ ʦʙʠʪʘʥʠʷ [2],[3],[5]. 

ɿʘ ʧʦʩʣʝʜʥʠʝ ʩʝʤʴ ʣʝʪ ʦʪ ʥʘʩʝʣʝʥʠʷ ɻʦʨʥʦʛʦ ɼʘʛʝʩʪʘʥʘ ʧʦʩʪʫʧʠʣʦ ʙʦʣʝʝ 80 ʩʦʦʙʱʝʥʠʡ ʦ ʩʪʦʣʢ-
ʥʦʚʝʥʠʷʭ ʩ ʙʘʨʩʘʤʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ, ʥʦ ʥʠ ʬʦʪʦ, ʥʠ ʚʠʜʝʦ ʢ ʩʦʞʘʣʝʥʠʶ ʩʜʝʣʘʪʴ 
ʥʠʢʦʤʫ ʥʝ ʫʜʘʚʘʣʦʩʴ [4]. 

ɺ ʤʘʝ 2014 ʛʦʜʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʠ ʧʨʦʩʴʙʝ ʆʙʱʝʩʪʚʝʥʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ çʄʝʞʜʫʥʘʨʦʜʥʳʡ ʜʠʘʣʦʛ 
ʧʦ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè IDEA ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʘʤʤʠʪ ʥʘ ʪʝʤʫ çʉʝʤʝʡʩʪʚʘ 
ʢʦʰʘʯʴʠʭ ʂʘʚʢʘʟʘè [4]. 

7 ʬʝʚʨʘʣʷ 2015 ʛʦʜʘ ʥʘ ʛʨʘʥʠʮʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʘʟʥʠʢʘ "ʊʣʷʨʘʪʠʥʩʢʠʡ" ʩʦʪʨʫʜʥʠʢʠ ʫʧʨʘʚʣʝʥʠʷ 
ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʫʚʠʜʝʣʠ ʭʠʱʥʠʢʘ ʠ ʜʘʞʝ ʫʩʧʝʣʠ ʩʥʷʪʴ ʝʛʦ, ʧʦʜ-
ʪʚʝʨʜʠʚ ʵʪʠʤ ʦʙʠʪʘʥʠʝ ʙʘʨʩʘ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʘʨʩʳ ʙʳʣʠ ʠʥʪʨʦʜʫʮʠʨʦʚʘʥʳ ʚ ʬʘʫʥʝ ʂʘʚʢʘʟʘ, ʥʝʦʙʭʦʜʠʤʘ ʛʨʫʧʧʘ ʩʦʩʪʦʷʱʘʷ 
ʢʘʢ ʤʠʥʠʤʫʤ ʠʟ 40ī50 ʦʩʦʙʝʡ. ʇʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ ɺʩʝʤʠʨʥʦʛʦ ʌʦʥʜʘ ʜʠʢʦʡ ʧʨʠʨʦʜʳ, ʥʘ ʬʦʨʤʠʨʦʚʘ-
ʥʠʝʵʪʦʡ ʛʨʫʧʧʳ ʫʡʜʝʪ ʥʝ ʤʝʥʴʰʝ 10-15 ʣʝʪ [6]. 

ɺ 2001 ʛʦʜʫ ʢʘʚʢʘʟʩʢʠʡ ʙʘʨʩ ʙʳʣ ʟʘʥʝʩʸʥ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʈʦʩʩʠʠ, ʘ ʪʘʢ ʞʝ ʚ ʂʦʥʚʝʥʮʠʶ ʦ ʤʝʞ-
ʜʫʥʘʨʦʜʥʦʡ ʪʦʨʛʦʚʣʝ ʚʠʜʘʤʠ ʜʠʢʦʡ ʬʘʫʥʳ ʠ ʬʣʦʨʳ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦʜ ʫʛʨʦʟʦʡ ʠʩʯʝʟʥʦʚʝʥʠʷ [2],[4]. 

ʈʘʙʦʪʘ ʧʦ ʩʦʭʨʘʥʝʥʠʶ ʠ ʫʚʝʣʠʯʝʥʠʶ ʧʦʧʫʣʷʮʠʠ ʵʪʦʛʦ ʚʠʜʘ ʩʝʤʝʡʩʪʚʘ ʢʦʰʘʯʴʠʭ ʥʘʯʘʣʘʩʴ 
ʫʞʝ ʩ 2009 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣʘ ʠʥʠʮʠʠʨʦʚʘʥʘ ʇʨʦʛʨʘʤʤʘ ʨʝʠʥʪʨʦʜʫʢʮʠʠ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ ʥʘ ɿʘʧʘʜ-
ʥʦʤ ʂʘʚʢʘʟʝ [4]. 

ɼʣʷ ʝʸ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʚ ʉʦʯʠʥʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ, ʙʳʣ ʧʦʩʪʨʦʝʥ ʫʥʠʢʘʣʴʥʳʡ ʎʝʥʪʨ ʚʦʩ-
ʩʪʘʥʦʚʣʝʥʠʷ ʙʘʨʩʘ ʥʘ ʂʘʚʢʘʟʝ, ʚ ʢʦʪʦʨʦʤ ʩʦʟʜʘʥʳ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʙʘʨʩʘʤ ʦʙʫʯʠʪʴ ʧʦʪʦʤʩʪʚʦ 
ʚʳʞʠʚʘʪʴ ʚ ʫʩʣʦʚʠʷʭ ʜʠʢʦʡ ʧʨʠʨʦʜʳ [5]. 
  

https://www.rgo.ru/ru/article/prezident-rossii-vladimir-putin-posetil-centr-razvedeniya-i-reabilitacii-peredneaziatskogo
https://www.rgo.ru/ru/article/prezident-rossii-vladimir-putin-posetil-centr-razvedeniya-i-reabilitacii-peredneaziatskogo


²ËÁ¾º¸µ ÂµÅ½¾»¾³¸¸, ½°Ãº° ¸ ¾±À°·¾²°½¸µ 19 

 

II International scientific conference | www.naukaip.ru 

ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
 

1. ʉʦʢʦʣʦʚ ɺ. ɽ. ʈʝʜʢʠʝ ʠ ʠʩʯʝʟʘʶʱʠʝ ʞʠʚʦʪʥʳʝ. ʄʣʝʢʦʧʠʪʘʶʱʠʝ. ð ʄ.: ɺʳʩʰʘʷ ʰʢʦʣʘ, 1986. 
2. ʂʨʘʩʥʘʷ ʢʥʠʛʘ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ð ʄʘʭʘʯʢʘʣʘ: ʄʠʥʠʩʪʝʨʩʪʚʦ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ, 2009. 
3. ɻʝʧʪʥʝʨ, ɺ. ɻ.ʅʘʫʤʦʚ ʅ. ʇ. ʄʣʝʢʦʧʠʪʘʶʱʠʝ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ. ʍʠʱʥʳʝð ʄʦʩʢʚʘ: ɺʳʩʰʘʷ 

ʰʢʦʣʘ, 1972. 
4. ɺʦʟʚʨʘʱʝʥʠʝ ʢʘʚʢʘʟʩʢʦʛʦ ʙʘʨʩʘ .ʉʘʡʪ - ʈʫʩʩʢʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ-

https://www.rgo.ru/ru/article/kavkazskiy-bars-vozvrashchaetsya. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ (11.10.2018.) 
5. ɹʘʨʩ, ʛʦʨʜʦʩʪʴ ʛʦʨ. ʉʘʡʪ ɾʫʨʥʘʣ ɻʆʈɽʎ .ʨʝʞʠʤ ʜʦʩʪʫʧʘ  - http://gorets-media.ru/page/bars-

gordost-gor. ɼʘʪʘ ʦʙʨʘʱʝʥʠʷ (20.08.2018). 
6. ɺʩʝʤʠʨʥʳʡ ʬʦʥʜ ʜʠʢʦʡ ʧʨʠʨʦʜʳ . ʈʝʞʠʤ ʜʦʩʪʫʧʘ - https://wwf.ru/regions/the-caucasus/the-

persian-leopard-caucasus/. 

  



20 ²ËÁ¾º¸µ ÂµÅ½¾»¾³¸¸, ½°Ãº° ̧  ¾±À°·¾²°½¸µ 

 

II ÜÕÖÔãÝÐàÞÔÝÐï ÝÐãçÝÞ-ßàÐÚâØçÕáÚÐï ÚÞÝäÕàÕÝæØï  | ¼Æ½Á ¦½°Ãº° ¸ ¿À¾Á²µÉµ½¸µ« 

Ã´º 577:612.06 

³µ¼¾»¸Â¸ÇµÁº°Ï °ºÂ¸²½¾ÁÂÌ Á¸ÁÂµ¼Ë 
º¾¼¿»µ¼µ½Â° ² ¿»°·¼µ ¸ ÁË²¾À¾Âºµ 
ºÀ¾²¸  

»ÞÖÚØÝÐ °ÝÝÐ ½ØÚÞÛÐÕÒÝÐ 
ʢ. ʙʠʦʣ. ʥ., ʩʪ.ʥʘʫʯ. ʩʦʪʨ., ʜʦʮʝʥʪ 

ʌɻɹʆʋ ɺʆ çʏʠʪʠʥʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʤʝʜʠʮʠʥʩʢʘʷ ʘʢʘʜʝʤʠʷè 

ÈÞÙÑÞÝÞÒ ±ÐâÞÖÐÑ ±ÐâÞÖÐàÓÐÛÞÒØç 
ʢ.ʭʠʤ..ʥ., ʩʪ.ʥʘʫʯ.ʩʦʪʨ 

ʅʀʀ ʥʦʨʤʘʣʴʥʦʡ ʬʠʟʠʦʣʦʛʠʠ ʠʤ. ʇ.ʂ. ɸʥʦʭʠʥʘ 
ʄʦʩʢʚʘ 

 

 
ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʦʙʱʘʷ ʛʝʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʛʦ (ʂʇʂ) ʠ ʘʣʴ-

ʪʝʨʥʘʪʠʚʥʦʛʦ (ɸʇʂ) ʧʫʪʝʡ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʚ ʮʠʪʨʘʪʥʦʡ ʧʣʘʟʤʝ ʠ ʩʳʚʦʨʦʪʢʝ (ʜʘʥʥʦʛʦ 
ʞʝ ʜʦʥʦʨʘ).  

ʇʦʣʫʯʝʥʠʝ ʩʳʚʦʨʦʪʢʠ: ʢʨʦʚʴ ʟʘʙʠʨʘʣʠ ʚ ʧʫʩʪʫʶ ʝʤʢʦʩʪʴ; ʧʦʩʣʝ ʩʚʝʨʪʳʚʘʥʠʷ ʠ ʨʝʪʨʘʢʮʠʠ ʩʛʫʩʪʢʘ 
ʦʪʜʝʣʠʚʰʫʶʩʷ ʩʳʚʦʨʦʪʢʫ ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʣʠ ʠ  ʚʥʦʩʠʣʠ ʪʦ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʮʠʪʨʘʪʘ ʥʘʪʨʠʷ (1:9), ʯʪʦ ʠ ʚ 
ʧʣʘʟʤʫ (ʜʣʷ ʧʨʠʤʝʨʥʦʛʦ ʨʘʚʝʥʩʪʚʘ ʠʦʥʥʦʛʦ ʩʦʩʪʘʚʘ). 

ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ ʢʨʦʚʴ 6 ʜʦʥʦʨʦʚ. ʇʨʦʚʦʜʠʣʦʩʴ ʧʦ 8-26 ʟʘʤʝʨʦʚ ʢʘʞʜʦʛʦ ʦʙʨʘʟʮʘ ʚ ʨʘʟʥʳʭ ʫʩʣʦ-
ʚʠʷʭ (ʚʩʝʛʦ 252 ʟʘʤʝʨʘ /n/).   

ʆʙʱʫʶ ʛʝʤʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʤʝʥʪʘ ʦʧʨʝʜʝʣʷʣʠ ʧʦ ʩʪʝʧʝʥʠ ʛʝʤʦʣʠʟʘ  (ʂʦʟʣʦʚ ʃ.ɺ., 
ʉʦʣʷʢʦʚ ʃ.ʉ., 1982; Tanaka S., Suzuki T., 1985 [1, 2; ʧʦʜʨʦʙʥʝʝ ʩʤ. 3]) ʵʨʠʪʨʦʮʠʪʦʚ ʙʘʨʘʥʘ, ʥʘʛʨʫʞʝʥ-
ʥʳʭ ʘʥʪʠʪʝʣʘʤʠ ʢ ʥʠʤ (ʂʇʂ), ʠ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʣʠʢʘ (ɸʇʂ).  

ɺ ʤʝʪʦʜʠʢʝ ʦʮʝʥʢʠ ʦʙʱʝʡ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʛʦʪʦʚʠʣʠ ʩʣʝʜʫʶ-

ɹʦʦʧʫʙʯʡʸ; ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʣʘʟʤʳ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʘʷ ʛʝʤʦʣʠʪʠʯʝ-
ʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʫʪʠ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ, ʥʦ ʥʝʪ ʨʘʟʣʠʯʠʷ ʧʦ ʢʣʘʩʩʠʯʝ-
ʩʢʦʤʫ ʧʫʪʠ. ɸʢʪʠʚʥʦʩʪʴ ʢʦʤʧʣʝʤʝʥʪʘ ʧʨʠʤʝʨʥʦ ʨʘʚʥʘʷ ʚ ʪʨʦʤʙʦʮʠʪʘʨʥʦʡ ʠ ʦʙʝʜʥʝʥʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ 
ʮʠʪʨʘʪʥʦʡ ʧʣʘʟʤʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʠʩʪʝʤʘ ʢʦʤʧʣʝʤʝʥʪʘ, ʩʚʝʨʪʳʚʘʶʱʘʷ ʩʠʩʪʝʤʘ ʢʨʦʚʠ, ʧʣʘʟʤʘ, ʩʳʚʦʨʦʪʢʘ ʢʨʦʚʠ, ʛʝ-
ʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. 
 

HEMOLYTIC ACTIVITY OF THE COMPLEMENT SYSTEM IN PLASMA AND BLOOD SERUM 
 

Lozhkina Anna Nikolaevna, 
Shoybonov Batozhab Batozhargalovich 

 
Abstract: In blood serum, in contrast to blood plasma (human), the hemolytic activity of the alternative path-
way of activation of the complement system is twice as large, but there is no difference in the classical way. 
Complement activity is approximately equal in platelet and platelet-depleted citrate plasma. 
Key words: complement system, blood coagulation system, plasma, serum, hemolytic activity. 
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ʱʠʝ ʙʫʬʝʨʥʳʝ ʨʘʩʪʚʦʨʳ [ʧʦ 1]. 

- ʉʦʣʝʚʦʡ ʚʝʨʦʥʘʣ-ʤʝʜʠʥʘʣʦʚʳʡ ʙʫʬʝʨ (ɺʄɹ) ʜʣʷ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ʂʇʂ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥ-
ʥʳʡ ʚ 5 ʨʘʟ; ʩʦʜʝʨʞʘʱʠʡ 5 ʤʄ ʄgCI2  ʠ 0,75 ʤʄ CaCI2  (ʨʅ 7,4). ɺ 1 ʣ ʨʘʩʪʚʦʨʘ 2,87 ʛ ʚʝʨʦʥʘʣʘ, 1,5 ʛ 
ʤʝʜʠʥʘʣʘ, 42,5 ʛ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ. ɼʣʷ ʨʘʙʦʪʳ ʙʫʬʝʨ ʨʘʟʙʘʚʣʷʣʩʷ ʚ 5 ʨʘʟ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. 

- ʉʦʣʝʚʦʡ ɺʄɹ ʜʣʷ ʦʮʝʥʢʠ ʘʢʪʠʚʥʦʩʪʠ ɸʇʂ, ʩʦʜʝʨʞʘʱʠʡ 5 ʤʄ ʭʣʦʨʠʩʪʳʡ ʤʘʛʥʠʡ ʠ 10 ʤʄ 
ʵʪʠʣʝʥʛʣʠʢʦʣ-ɹʪʝʪʨʘʫʢʩʫʩʥʫʶ ʢʠʩʣʦʪʫ (ʕɻʊɸ). ʆʜʠʥ ʣʠʪʨ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʚ 5 ʨʘʟ ɺʄɹ ʩʦʜʝʨʞʠʪ 5 
ʤʣ I M  ʨʘʩʪʚʦʨʘ ʭʣʦʨʠʩʪʦʛʦ ʤʘʛʥʠʷ, 100 ʤʣ 0,1 ʄ ʕɻʊɸ (ʨʅ 7,4), 42,5 ʛ ʭʣʦʨʠʩʪʦʛʦ ʥʘʪʨʠʷ. ɼʣʷ ʨʘʙʦʪʳ 
ʙʫʬʝʨ ʨʘʟʙʘʚʣʷʣʩʷ ʚ 5 ʨʘʟ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. 

ʉʞʠʬʤʵʫʙʫʴ. ɺ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʮʠʪʨʘʪʥʦʡ ʧʣʘʟʤʦʡ ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʢʦʤ-
ʧʣʝʤʝʥʪʘ ʧʦ ɸʇʂ ʚ ʜʚʘ ʨʘʟʘ ʚʳʰʝ, ʘʢʪʠʚʥʦʩʪʴ ʧʦ ʂʇʂ ʪʘ ʞʝ (ʥʝ ʤʝʥʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʚʝʨʪʳʚʘʥʠʷ). [4] 
(ʊʘʙʣ. 1) 

 
ʋʙʚʤʡʯʙ 1 

ɼʞʥʧʤʡʫʡʰʞʪʣʙʸ ʙʣʫʡʛʦʧʪʫʵ ʪʡʪʫʞʥʴ ʣʧʥʨʤʞʥʞʦʫʙ ʛ ʨʤʙʠʥʞ ʡ ʪʴʛʧʩʧʫʣʞ ʣʩʧʛʡ ʰʞʤʧʛʞʣʙ 

ɻʝʤʦʣʠʪʠʯʝʩʢʘʷ 
ʘʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ 

n ʎʠʪʨʘʪʥʘʷ ʧʣʘʟʤʘ, ʦʙʝʜ-
ʥʝʥʥʘʷ 

ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʉʳʚʦʨʦʪʢʘ ʢʨʦʚʠ 
(ʪʦʛʦ ʞʝ ʜʦʥʦʨʘ, ʚʟʷʪʘʷ 
ʚ ʧʫʩʪʫʶ ʝʤʢʦʩʪʴ) 

ʉʪʝʧʝʥʴ ʣʠʟʠʩʘ ɻ ʨʠʪʨʦʮʠʪʦʚ 
ʙʘʨʘʥʘ (%) (ʂʇʂ) 

13 
14 

77Ñ2 
71Ñ2 

80Ñ3 
69Ñ2 

ʉʪʝʧʝʥʴ ʣʠʟʠʩʘ ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦ-
ʣʠʢʘ (%) (ɸʇʂ) 

8 
16 
26 

48Ñ9 
24Ñ3 
30Ñ3 

73Ñ6* 
41Ñ6* 
78Ñ4* 

ʇʨʠʤʝʯʘʥʠʝ: * - P<0,001 
 
ʇʦʩʢʦʣʴʢʫ ʚ ʧʨʦʮʝʩʩʝ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʘʮʠʷ ʚʩʝʭ ʪʨʦʤʙʦʮʠʪʦʚ [ʢʨʦʚʷʥʳʭ 

ʧʣʘʩʪʠʥʦʢ ʚ ʩʳʚʦʨʦʪʢʝ ʥʝʪ /ʦʩʪʘʶʪʩʷ ʚ ʩʛʫʩʪʢʝ ʢʨʦʚʠ/] ʠ, ʚʝʨʦʷʪʥʝʝ, çʚʩʝʭè ʣʝʡʢʦʮʠʪʦʚ, ʦʙʲʷʩʥʠʪʴ ʧʦ-
ʚʳʰʝʥʠʝ ʩʪʝʧʝʥʠ ʛʝʤʦʣʠʟʘ ʧʦ ɸʇʂ ʤʦʞʥʦ ʚʳʜʝʣʝʥʠʝʤ ʠʟ ʢʨʦʚʷʥʳʭ ʧʣʘʩʪʠʥʦʢ ʩʪʠʤʫʣʷʪʦʨʦʚ ʢʦʤʧʣʝ-
ʤʝʥʪʘʨʥʦʛʦ ʢʘʩʢʘʜʘ ɸʇʂ ʠʣʠ ʩʪʘʙʠʣʠʟʘʪʦʨʦʚ ʢʦʥʚʝʨʪʘʟ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʫʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʣʠʪʝ-
ʨʘʪʫʨʳ, ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʪʨʦʤʙʠʥʦʤ ʪʨʦʤʙʦʮʠʪʳ ʩʚʷʟʳʚʘʶʪ ʉ3 ʠ ʉ5 ʢʦʤʧʦʥʝʥʪʳ [5, 6] ʠ ʤʦʛʫʪ ʟʘʧʫʩ-
ʢʘʪʴ ʢʦʤʧʣʝʤʝʥʪʘʨʥʳʡ ʢʘʩʢʘʜ [7]. ʇʦ ʜʘʥʥʳʤ G. Saggu ʠ ʩʦʘʚʪʦʨʦʚ [8], ʚʦʟʤʦʞʥʦ ʩʮʝʧʣʝʥʠʝ ʤʦʣʝʢʫʣʳ 
C3b ʪʠʦʵʬʠʨʥʦʡ ʩʚʷʟʴʶ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ ʘʢʪʠʚʠʨʦʚʘʥʥʳʭ ʪʨʦʤʙʦʮʠʪʦʚ, ʯʪʦ ʟʘʧʫʩʢʘʝʪ ɸʇʂ. ʆʜʥʘʢʦ ʝʩʣʠ 
ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʨʝʙʣʝʥʠʝ C3b ʤʝʤʙʨʘʥʦʡ ʪʨʦʤʙʦʮʠʪʦʚ, ʪʦ ʜʦʣʞʥʦ ʧʨʦʠʟʦʡʪʠ ʠʩʪʦʱʝʥʠʝ 
ʜʘʥʥʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʪʦʛʦʚʦʝ ʪʦʨʤʦʞʝʥʠʝ ɸʇʂ ʥʘ ʤʝʤʙʨʘʥʘʭ ʵʨʠʪʨʦʮʠʪʦʚ (ʠ, ʚʦʟ-
ʤʦʞʥʦ, ʂʇʂ, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʤʦʣʝʢʫʣʳ ʉ3b). ɹʦʣʴʰʝʝ ʞʝ ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʉ5b ʚ ʩʳʚʦ-
ʨʦʪʢʝ ʚʳʟʚʘʣʦ ʙʳ ʧʦʚʳʰʝʥʥʳʡ ʨʝʘʢʪʠʚʥʳʡ ʣʠʟʠʩ ʧʦ ʦʙʦʠʤ ʧʫʪʷʤ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ.  
ɺʠʜʠʤʦ, ʤʝʭʘʥʠʟʤ ʨʦʩʪʘ ʘʢʪʠʚʥʦʩʪʠ ɸʇʂ ʠʥʦʡ.  

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʝʜʝʥʳ ʟʘʤʝʨʳ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ ʚ ʪʨʦʤ-
ʙʦʮʠʪʘʨʥʦʡ ʠ ʣʝʡʢʦʮʠʪʘʨʥʦʡ ʧʣʘʟʤʝ [ʜʘʥʥʳʝ ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ ʤʦʛʣʠ ʯʘʩʪʠʯʥʦ ʘʢʪʠʚʠʨʦ-
ʚʘʪʴʩʷ ʚ ʝʤʢʦʩʪʷʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠ ʟʘʤʝʨʘ ʩʪʝʧʝʥʠ ʛʝʤʦʣʠʟʘ, ʜʣʷʱʝʛʦʩʷ ~20 ʤʠʥʫʪ].  (ʊʘʙʣ. 2) 

ʉʫʱʝʩʪʚʝʥʥʦʡ ʨʘʟʥʠʮʳ ʛʝʤʦʣʠʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʣʘʟʤʳ, ʦʙʝʜʥʝʥʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ, ʦʙʦʛʘ-
ʱʝʥʥʦʡ ʪʨʦʤʙʦʮʠʪʘʤʠ ʠ ʣʝʡʢʦʮʠʪʘʤʠ, ʥʝ ʦʙʥʘʨʫʞʝʥʦ. (ʊʘʙʣ. 2) ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ 
ʧʦ ʂʇʂ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʚʦʟʤʦʞʥʳʤ ʥʘʣʠʯʠʝʤ ʫ ʜʦʥʦʨʘ ʠʤʤʫʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʦʤ-
ʙʦʮʠʪʦʚ, (ʪ.ʝ. ʯʘʩʪʠʯʥʳʤ ʠʩʪʦʱʝʥʠʝʤ ʢʦʤʧʦʥʝʥʪʘ ʉ1, ʩʚʷʟʘʚʰʝʛʦʩʷ ʩ ʢʨʦʚʷʥʳʤʠ ʧʣʘʩʪʠʥʢʘʤʠ). ʂʨʦʤʝ 
ʪʦʛʦ, ʥʘ ʪʨʦʤʙʦʮʠʪʘʭ ʯʝʣʦʚʝʢʘ ʝʩʪʴ C1qR. [9] (ʆʪʩʫʪʩʪʚʠʝ ʨʘʟʥʠʮʳ ʧʦ ɸʇʂ ʚʝʨʦʷʪʥʝʝ ʚ ʩʠʣʫ ʤʘʣʦʛʦ 
ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʟʤʳ ʚ ʙʫʬʝʨʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʝʘʢʮʠʠ.) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʣʘʟʤʳ ʢʨʦʚʠ (ʯʝʣʦʚʝʢʘ) ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʘʷ ʛʝ-
ʤʦʣʠʪʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʧʫʪʠ ʘʢʪʠʚʘʮʠʠ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʤʝʥʪʘ. ʉʘʤʦʧʨʦʠʟʚʦʣʴʥʦʝ 
ʩʚʝʨʪʳʚʘʥʠʝ ʢʨʦʚʠ (ʚ ʧʫʩʪʦʡ ʝʤʢʦʩʪʠ) ʥʝ ʚʣʠʷʝʪ ʥʘ ʛʝʤʦʣʠʪʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʫʪʠ 
ʢʦʤʧʣʝʤʝʥʪʘ (ʨʘʚʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʚ ʧʣʘʟʤʝ ʠ ʩʳʚʦʨʦʪʢʝ). 
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ʋʙʚʤʡʯʙ 2 
ɼʞʥʧʤʡʫʡʰʞʪʣʙʸ ʙʣʫʡʛʦʧʪʫʵ ʪʡʪʫʞʥʴ ʣʧʥʨʤʞʥʞʦʫʙ ʛ ʨʤʙʠʥʞ ʣʩʧʛʡ ʰʞʤʧʛʞʣʙ 

ɻʝʤʦʣʠʪʠʯʝʩʢʘʷ 
ʘʢʪʠʚʥʦʩʪʴʩʠʩʪʝʤʳ ʢʦʤ-

ʧʣʝʤʝʥʪʘ 
 

n ʎʠʪʨʘʪʥʘʷ ʧʣʘʟʤʘ 

ʦʙʝʜʥʝʥʥʘʷ 
ʪʨʦʤʙʦʮʠʪʘʤʠ 

ʪʨʦʤʙʦ-
ʮʠʪʘʨʥʘʷ 

ʪʨʦʤʙʦʮʠʪʘʨʥʘʷ 
ʠ ʣʝʡʢʦʮʠʪʘʨʥʘʷ 

(ʧʦʩʣʝ ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦʛʦ 
ʦʩʘʞʜʝʥʠʷ ʵʨʠʪʨʦʮʠʪʦʚ  /ʙʝʟ 
ʮʝʥʪʨʠʬʫʛʠʨʦʚʘʥʠʷ/) 

ʉʪʝʧʝʥʴ ʣʠʟʠʩʘ  
 ɻ ʨʠʪʨʦʮʠʪʦʚ ʙʘʨʘʥʘ 
(%)(ʂʇʂ) 

13 77Ñ2 64Ñ3* 67Ñ3* 

ʉʪʝʧʝʥʴ ʣʠʟʠʩʘ  
ʵʨʠʪʨʦʮʠʪʦʚ ʢʨʦʣʠʢʘ(%) 
(ɸʇʂ) 

8 
14 

48Ñ9 
58Ñ4 

36Ñ7 
61Ñ3 

44Ñ8 
63Ñ2 

ʇʨʠʤʝʯʘʥʠʝ: * - P<0,05 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʘʛʥʠʪʦʩʪʨʠʢʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. ʆʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʤʘʛʥʠʪʦʩʪʨʠʢʮʠʦʥʥʳʭ ʥʘʢʣʦʥʦʤʝʨʘʭ 
(ʄʅ) ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʷʚʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʧʦʩʪʦʷʥʥʦʛʦ ʤʘʛʥʠʪʘ (ʇʄ) ʜʦ ʟʚʫʢʦʧʨʦʚʦʜʘ 

(ɿʇ) r, ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ rH  ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʟʚʫʢʦʧʨʦʚʦʜʘ. ʋʢʘʟʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʨʝ-
ʟʫʣʴʪʠʨʫʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʇ ʚ ʤʝʩʪʝ ʚʦʟʙʫʞʜʝʥʠʷ ʫʣʴʪʨʘʟʚʫʢʦ-
ʚʦʡ ʚʦʣʥʳ ʢʨʫʯʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʘʛʘʝʤʦʡ ʘʚʪʦʨʘʤʠ ʤʦʜʝʣʴʶ ʩʦʛʣʘʩʥʦ ʚʳ-

ʨʘʞʝʥʠʷʤ sHHMAX = ,  ʠ ʉMIN HH = , ʛʜʝ MAXH  ʠ MINH  - ʤʘʢʩʠʤʘʣʴʥʦ ʠ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠ-

ʤʳʝ ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʜʘʣʝʥʥʦʩʪʠ ʇʄ ʦʪ 

ɿʇ ʥʘ ʨʘʩʩʪʦʷʥʠʷ 
ʄʀʅ

r  ʠ 
MAX

r  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʉH  ʠ Hs- ʢʦʵʨʮʠʪʠʚʥʘʷ ʩʠʣʘ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʥʘʩʳʱʝʥʠʷ ʇʄ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʩʧʨʘʚʦʯʥʦ. ʆʧʪʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʩʪʦʷʥʠʷ r  ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʦʞʝʥ-
ʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʜʘʣʝʥʠʝʤ ʦʪ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʇʄ ʜʦ ʙʣʠʞʘʡʰʝʡ ʢ 

ʥʝʤʫ ʪʦʯʢʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ɿʇ ʩ ʟʥʘʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʥʦʩʪʠ  ʆʇʊ
C

r H
HsH

H =
+

=
2

. ʕʪʦ ʟʥʘʯʝʥʠʝ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʞʝʣʘʪʝʣʴʥʦ ʟʘʜʘʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʧʨʠ ʨʘʙʦʪʝ ʄʅ. ɿʥʘʯʝʥʠʝ 

ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ rH  ʪʘʢʞʝ ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤʳ ʇʄ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʡ 
ʄʀʅ

r , 
ʆʇʊ

r  ʠ 
MAX

r , ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʢʦʨʨʝʢʪʥʦʡ ʨʘʙʦʪʳ ʄʅ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʇʄ ʬʦʨʤʳ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ (ʇʇʄ) ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʳ, 
ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʚʣʠʷʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʠ ʩʚʦʡʩʪʚ ʇʇʄ ʠ ɿʇ ʥʘ ʫʢʘʟʘʥʥʳʝ ʨʘʩʩʪʦʷʥʠʷ 
ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ï ʥʘ ʪʨʝʙʫʝʤʦʝ ʟʥʘʯʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʥʝʦʙʭʦʜʠ-
ʤʦʝ ʜʣʷ ʫʚʝʨʝʥʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʋɿɺ ʢʨʫʯʝʥʠʷ.  

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʩʩʪʦʷʥʠʡ 
ʄʀʅ

r , 
ʆʇʊ

r  ʠ 
MAX

r  ʚ ʢʘʯʝ-

ʩʪʚʝ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʄʅ ʙʳʣʠ ʚʳʙʨʘʥʳ ʇʇʄ ʩ ʨʘʟʤʝʨʘʤʠ MMM hba ³³ =

54040 ³³ ʤʤ, ʟʥʘʯʝʥʠʝʤ ʦʩʪʘʪʦʯʥʦʡ ʠʥʜʫʢʮʠʠ 
r

B =0,21ʊʣ (ʤʘʨʢʘ 8ɹʀ230), ɿʇ ʤʘʨʢʠ 42ʅʍʊʖ ʜʠʘ-

ʤʝʪʨʦʤ 
ɿʇ

d =1ʤʤ ʠ ʪʦʢʦʚʳʡ ʠʤʧʫʣʴʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʘʤʧʣʠʪʫʜʥʳʤ ʟʥʘʯʝʥʠʝʤ mI =50ʤɸ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ ʨʘʩʩʪʦʷʥʠʡ 
ʄʀʅ

r , 
ʆʇʊ

r  ʠ 
MAX

r  

ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʳʩʦʪʳ ʇʄ, ʧʨʠʚʝʜʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʚʳʩʦʪʳ ʇʇʄ ʷʚʣʷʝʪʩʷ 
ʵʬʬʝʢʪʠʚʥʳʤ ʤʝʪʦʜʦʤ, ʢʘʢ ʠʟʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʨʘʩʩʪʦʷʥʠʡ, ʪʘʢ ʠ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶ-

ʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʇʇʄ rH . ʊʘʢ, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʠ ʚʳʩʦʪʝ 

ʇʇʄ  Mh =1ʤʤ ʧʨʠ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʇʄ ʠ ɿʇ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 
ʆʇʊ

r  ʩʦʩʪʘʚʣʷʝʪ 12ʤʤ. 

ʕʪʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʚʳʭ ʟʘʟʦʨʦʚ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ ʄʅ, 
ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʣʱʠʥʳ ʢʦʨʧʫʩʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʩʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʚʳʩʦʪʳ ʇʇʄ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʟʥʘ-
ʯʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

 

Riviskin Maksim Viktorovich 
 
Abstract: article is devoted to a research of possible distances from a permanent magnet of a form of a 
rectangular parallelepiped to a wave guide by the offered technique. Researches are made at change of 
parameters of permanent magnets and materials of a wave guide. 
Key words: magnetostriction, magnetostriction converter, research, permanent magnet, rectangular 
parallelepiped, modeling, mathematical model. 



26 ²ËÁ¾º¸µ ÂµÅ½¾»¾³¸¸, ½°Ãº° ̧  ¾±À°·¾²°½¸µ 

 

II ÜÕÖÔãÝÐàÞÔÝÐï ÝÐãçÝÞ-ßàÐÚâØçÕáÚÐï ÚÞÝäÕàÕÝæØï  | ¼Æ½Á ¦½°Ãº° ¸ ¿À¾Á²µÉµ½¸µ« 

 
ʉʡʪ. 1. ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ ʩʙʪʪʫʧʸʦʡʢ 
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ʆʇʊ
r  ʡ 

ʄAX
r  ʨʩʡ ʡʠʥʞʦʞʦʡʡ ʛʴʪʧʫʴ ʈʈʅ 

 

 
ʉʡʪ. 2. ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ ʩʙʪʪʫʧʸʦʡʢ 

ʄʀʅ
r , 

ʆʇʊ
r  ʡ 

ʄAX
r  ʨʩʡ ʡʠʥʞʦʞʦʡʡ ʝʤʡʦʴ ʈʈʅ, 1 - 

MM
ba = =5ʥʥ, 2 - 

MM
ba = =10ʥʥ, 3 - 

MM
ba = =20ʥʥ, 4 - 

MM
ba = =30ʥʥ, 5 - 

MM
ba = =50ʥʥ 

 
ʇʨʦʚʝʜʝʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʠʥʘ ʇʄ, ʤʘʨʢʘ ɿʇ ʠ ʇʄ ʄʅ ʩ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʇʇʄ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 2-4 ʪʘʢʞʝ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʷ 
ʄʀʅ

r ,

ʆʇʊ
r ,

ʄAX
r  ʠ ʩʧʦʩʦʙʥʘ ʠʟʤʝʥʠʪʴ ʠʭ ʟʥʘʯʝʥʠʷ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʩʯʝʪʝ 

ʙʫʜʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʄʅ. ʊʘʢ ʠʟʤʝʥʝʥʠʝ ʜʣʠʥʳ ʠ ʰʠʨʠʥʳ ʇʇʄ ʩ 5ʤʤ ʜʦ 30 ʤʤ ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʨʠʩʫʥʢʝ 2 ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ 
ʆʇʊ

r  ʩ 

10 ʤʤ ʜʦ 37 ʤʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʫʢʘʟʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʯʪʠ ʚ 4 ʨʘʟʘ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʟʣʦʞʝʥʥʦʛʦ ʚ ʩʪʘʪʴʝ ʤʘʪʝʨʠʘʣʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʧʨʷ-

ʞʝʥʥʦʩʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʄʅ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɿʇ ʠ ʇʄ. ɽʛʦ ʚʦʟʤʦʞ-
ʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʨʘʟʤʝʨʦʚ ʠ ʩʚʦʡʩʪʚ ʇʄ ʠ ɿʇ ʠ ʟʥʘʯʝʥʠʷ ʪʦʢʦʚʦʛʦ ʠʤʧʫʣʴʩʘ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠʟʤʝʥʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʠ ʨʘʩʩʪʦʷʥʠʡ 
ʄʀʅ

r  ʠ 
ʄAX

r , ʘ ʪʘʢʞʝ ʦʧʪʠ-

ʤʘʣʴʥʦʛʦ 
ʆʇʊ

r  ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʇʄ ʠ ɿʇ, ʘ ʪʘʢʞʝ ʤʘʨʢʠ ɿʇ ʠ ʦʩʪʘʪʦʯʥʦʡ ʥʘʤʘʛʥʠʯʝʥʥʦ-
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ʩʪʠ ʇʄ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʥʘ ʵʪʘʧʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʘʛʥʠʪʦʩʪʨʠʢʮʠʦʥʥʳʭ ʧʨʠʙʦʨʦʚ ʠ 
ʫʩʪʨʦʡʩʪʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʚʫʭʢʦʦʨʜʠʥʘʪʥʳʭ ʤʘʛʥʠʪʦʩʪʨʠʢʮʠʦʥʥʳʭ ʥʘʢʣʦʥʦʤʝʨʦʚ. 

 

 
ʉʡʪ. 3. ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʸ ʛ ʅʆ ʪ ʈʈʅ ʠʦʙʰʞʦʡʢ 

ʄʀʅ
r , 

ʆʇʊ
r  ʡ 

ʄAX
r   

ʨʩʡ ʡʠʥʞʦʞʦʡʡ ʥʙʩʣʡ ʀʈ 
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¸·ÃÇµ½¸µ Á²¾¹ÁÂ²° È»°º¾² 
¼µ´µ¿»°²¸»Ì½ËÅ ·°²¾´¾² 

ÎáãßåÞÔÖÐÕÒ °ÝÒÐà °ÑÔãÛÛÐÕÒØç 
ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ÅÞÖØÕÒ ÈÞåàãå ÂÞèßãÛÐâÞÒØç 
ʘʩʩʠʩʪʝʥʪ 

¸áÜÐØÛÞÒ ¶ÞÝØÑÕÚ ±ÐåÐÔØàÞÒØç 
ʤʘʛʠʩʪʨʘʥʪ 

ʊʘʰʢʝʥʪʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʠʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪʠʤʝʥʠ ʀʩʣʘʤʘ ʂʘʨʠʤʦʚʘ 

 
ɻʛʞʝʞʦʡʞ. ʅʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʘʭ ʧʦʣʫʯʘʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʪʨʠ ʚʠʜʘ ʰʣʘʢʦʚ: ʨʫʜʥʦʡ 

ʧʣʘʚʢʠ, ʢʦʥʚʝʨʪʦʨʥʳʝ, ʨʘʬʠʥʠʨʦʚʦʯʥʳʝ. ʐʣʘʢʠ ʨʫʜʥʦʡ ʧʣʘʚʢʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʮʠʢʣʘ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʦʪʚʘʣ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʰʣʘʢʦʚʳʭ ʠʟʜʝʣʠʡ (ʚʘʪʘ, ʰʣʘʢʦ-ʚʘʪʥʳʝ ʪʝʧʣʦ-
ʠʟʦʣʷʮʠʦʥʥʳʝ ʧʣʠʪʳ, ʰʣʘʢʦ-ʮʝʤʝʥʪʥʳʝ ʙʣʦʢʠ, ʣʠʪʳʝ ʙʣʦʢʠ), ʠʥʦʛʜʘ ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʜʦʨʘʙʦʪʢʫ ʜʣʷ 
ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ-ʩʧʫʪʥʠʢʦʚ, ʥʘʧʨʠʤʝʨ ʮʠʥʢʘ, ʩʚʠʥʮʘ, ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ, ʬʴʶʤʠʥʛʦʚʘʥʠʝʤ, ʚʝʣʴʮʝ-
ʚʘʥʠʝʤ ʠʣʠ ʵʣʝʢʪʨʦʪʝʨʤʠʝʡ. ʂʦʥʚʝʨʪʦʨʥʳʝ ʠ ʨʘʬʠʥʠʨʦʚʦʯʥʳʝ ʰʣʘʢʠ ʥʘʧʨʘʚʣʷʶʪ ʚ ʦʙʦʨʦʪ ʠʣʠ ʥʘ 
ʩʧʝʮʠʘʣʴʥʫʶ ʧʝʨʝʨʘʙʦʪʢʫ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʝʛʦ ʩʧʫʪʥʠʢʦʚ. ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚ-
ʥʳʝ ʜʘʥʥʳʝ ʦ ʰʣʘʢʘʭ, ʚ ʦʩʥʦʚʥʦʤ ʨʫʜʥʦʡ ʧʣʘʚʢʠ. 

ʊʧʪʫʙʛ ʱʤʙʣʧʛ. ʅʘ 70ï90% ʰʣʘʢʠ ʩʦʩʪʦʷʪ ʠʟ ʟʘʢʠʩʠ ʞʝʣʝʟʘ (FeO), ʤʘʛʥʝʪʠʪʘ (Fe3O4), ʢʨʝʤʥʝ-
ʟʝʤʘ (SiO2) ʠ ʦʢʠʩʠ ʢʘʣʴʮʠʷ (ʉʘʆ). ʇʦʯʪʠ ʚʩʝʛʜʘ ʚ ʰʣʘʢʘʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦ 8ï12% ɸ12ʆ3. ɼʣʷ ʰʣʘʢʦʚ 
ʩʚʠʥʮʦʚʦ ʧʣʘʚʠʣʴʥʳʭ ʟʘʚʦʜʦʚ ʭʘʨʘʢʪʝʨʥʦ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʠ ʮʠʥʢʘ (ʜʦ 30%, ʦʙʳʯʥʦ 5ï25%). 
ɼʣʷ ʰʣʘʢʦʚ ʥʠʢʝʣʝʚʳʭ ʟʘʚʦʜʦʚ ʪʠʧʠʯʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʜʦ 25%) ʦʢʠʩʠ ʤʘʛʥʠʷ (ʯʘʩʪʦ 8ï
20%). ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʦʢʠʩʣʦʚ ʚ ʰʣʘʢʘʭ ʢʦʣʝʙʣʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʧʨʝʜʝʣʘʭ: 18ï58% SiO2, 18ï
55% FeO, 4ï30% CaO. ʐʣʘʢʠ ʜʨʫʛʦʛʦ ʩʦʩʪʘʚʘ ʚʩʪʨʝʯʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʨʝʞʝ. ɺ ʰʣʘʢʘʭ ʦʙʳʯʥʦ, ʩʦ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʣʘʚʣʝʥʥʳʭ ʰʣʘʢʦʚ ʚ ʧʣʘʚʠʣʴʥʳʭ ʧʝʯʘʭ ʤʝʜʥʦ-
ʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʚʦʡʩʪʚʘ ʰʣʘʢʦʚ ʤʝʜʝʧʣʘ-
ʚʠʣʴʥʳʭ ʟʘʚʦʜʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʤʝʜʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: h ʣʘʢ, ʩʚʦʡʩʪʚʘ, ʧʣʦʪʥʦʩʪʴ, ʚʷʟʢʦʩʪʴ, ʩʦʩʪʘʚ, ʧʣʘʚʢʦʩʪʴ. 
  

STUDYING OF PROPERTIES OF SLAGS OF COPPER SMELTING PLANTS 
 

Yusupkhodjaev Anvar Abdullaevich, 
Khojiev Shokhrukh Toshpulatovich, 

Ismailov Jonibek Bakhadirovich 
 
Abstract: The law of the melting slags in smelting furnace has been shown in this article. For making research 
it has been studied different properties of slags of copper smelting plants. All of the taken results show that 
using to information about properties of slags, implementing this research on an industrial scale it will increase 
the coefficient of productivity of copper producing plants. 
Keywords: slag, property, density, viscosity, content, melting. 
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ʜʝʨʞʠʪʩʷ 1ï2% S (ʚ ʰʣʘʢʘʭ ʩʚʠʥʮʦʚʦʧʣʘʚʠʣʴʥʳʭ ʟʘʚʦʜʦʚ ʜʦ 4%). 
ʐʣʘʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʦʥʥʳʝ ʚʟʘʠʤʥʳʝ ʨʘʩʪʚʦʨʳ (ʨʘʩʧʣʘʚʳ) ʩʠʣʠʢʘʪʦʚ ʠ ʦʢʠʩʣʦʚ. ʆʥʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ ʧʣʘʚʣʝʥʠʷ, ʘ ʨʘʩʧʣʘʚʣʷʶʪʩʷ ʧʦʩʪʝʧʝʥʥʦ ʚ ʠʥʪʝʨʚʘʣʝ 100ï300 0ʉ 
ʩ ʜʣʠʪʝʣʴʥʳʤ ʧʝʨʠʦʜʦʤ ʨʘʟʤʷʛʯʝʥʠʷ. ʇʝʨʚʳʝ ʧʨʠʟʥʘʢʠ ʧʦʷʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ (ʯʘʩʪʠʯʥʦʛʦ ʨʘʩʧʣʘʚʣʝʥʠʷ) 
ʥʘʙʣʶʜʘʶʪʩʷ ʫ ʩʘʤʳʭ ʣʝʛʢʦʧʣʘʚʢʠʭ ʰʣʘʢʦʚ ʧʨʠ 1000ï1050 0ʉ, ʧʦʣʥʦʝ ʨʘʩʧʣʘʚʣʝʥʠʝ ʥʘʩʪʫʧʘʝʪ ʧʨʠ 
1150ï1300 0ʉ. ʏʘʩʪʠʯʥʦ ʨʘʩʧʣʘʚʣʝʥʥʘʷ (ʛʝʪʝʨʦʛʝʥʥʘʷ) ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʧʦʚʳʰʝʥʥʫʶ ʚʷʟʢʦʩʪʴ [1, c. 18]. 

ʈʤʙʛʣʧʪʫʵ ʱʤʙʣʧʛ. ʅʘʠʙʦʣʝʝ ʣʝʛʢʦʧʣʘʚʢʠ ʞʝʣʝʟʠʩʪʳʝ ʰʣʘʢʠ (ʦʢʦʣʦ 50% FeO), ʩʦʜʝʨʞʘʱʠʝ 4ï
8% ʉʘʆ ʠ ʩʪʦʣʴʢʦ ʞʝ ZnO ʠ ɸ12ʆ3. ʕʪʠ ʰʣʘʢʠ ʣʝʛʢʦ ʚʳʪʝʢʘʶʪ ʠʟ ʧʝʯʝʡ ʧʨʠ 1150ï1200 0ʉ. ʂʨʝʤʥʝʟʝʤʠ-
ʩʪʳʝ (52ï56% SiO2) ʰʣʘʢʠ ʩʪʘʥʦʚʷʪʩʷ ʞʠʜʢʦʪʝʢʫʯʠʤʠ ʧʨʠ 1450ï1550 0ʉ. ʀʟʚʝʩʪʥʳ ʩʣʫʯʘʠ ʨʘʙʦʪʳ ʥʘ 
ʚʳʩʦʢʦʢʨʝʤʥʠʩʪʳʭ ʰʣʘʢʘʭ ʧʨʠ 1300ï1350 0ʉ, ʥʦ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘ-
ʪʝʣʷʤʠ (ʚ ʦʩʥʦʚʥʦʤ ʥʠʟʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ). ʊʫʛʦʧʣʘʚʢʠ ʠ ʤʘʛʥʝʟʠʘʣʴʥʳʝ (15ï25% MgO) ʰʣʘʢʠ. 
ʀʭ ʧʦʣʥʦʝ ʨʘʩʧʣʘʚʣʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʤʝʨʥʦ ʧʨʠ 1350ï1400 0ʉ. 

ʈʤʧʫʦʧʪʫʵ ʱʤʙʣʧʛ. ʆʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʰʣʘʢ ʦʢʠʩʣʳ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʝ ʧʣʦʪʥʦʩʪʠ: FeO ʠ 
ZnO ʦʪ 5,6 ʜʦ 5,8, MgO ʠ ʉʘʆ ʦʪ 3,2 ʜʦ 3,4, SiO2 2,6, ɸ12ʆ3 ï4,0. ʇʨʠ ʥʘʛʨʝʚʘʥʠʠ ʜʦ ʨʘʩʧʣʘʚʣʝʥʠʷ 
ʧʣʦʪʥʦʩʪʴ FeO ʩʥʠʞʘʝʪʩʷ ʜʦ 4,4, SiO2ïʜʦ 2,2. ʇʣʦʪʥʦʩʪʴ MgO ʠ ʉʘʆ ʧʦʯʪʠ ʥʝ ʤʝʥʷʝʪʩʷ. ɼʣʷ ʦʨʠʝʥʪʠ-
ʨʦʚʦʯʥʳʭ ʨʘʩʯʝʪʦʚ ʧʣʦʪʥʦʩʪʴ ʰʣʘʢʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʫʶ ʜʣʷ ʩʤʝʩʠ. ʅʦ ʚʩʣʝʜ-
ʩʪʚʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʰʣʘʢʝ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʵʪʦʪ ʩʧʦʩʦʙ ʨʘʩʯʝʪʘ ʥʝ ʜʘʝʪ ʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
ʇʦʵʪʦʤʫ ʧʨʦʬ. ʅ.ʇ. ɼʠʝʚ ʧʨʝʜʣʦʞʠʣ ʩʣʝʜʫʶʱʫʶ ʵʤʧʠʨʠʯʝʩʢʫʶ, ʬʦʨʤʫʣʫ: 

d=(2,2SiO2+3,3ʉʘʆ+5,2FeO+2,3A12O3)/100 
ɿʜʝʩʴ ʧʦʜ ʩʠʤʚʦʣʘʤʠ SiO2, FeO ʠ ʜʨ. ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʮʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʠʭ ʦʢʠʩʣʦʚ ʚ 

ʰʣʘʢʝ [2, c. 45]. 
ʇʣʦʪʥʦʩʪʴ ʦʙʳʯʥʳʭ ʞʠʜʢʠʭ ʰʣʘʢʦʚ 2,8ï3,4. ʇʨʠ ʧʝʨʝʛʨʝʚʝ ʦʥʘ ʩʥʠʞʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 0,2 ʥʘ 

ʢʘʞʜʳʝ 1000ʉ. 
ɻʸʠʣʧʪʫʵ ʱʤʙʣʧʛ. ɺʷʟʢʦʩʪʴ ʠʟʤʝʨʷʶʪ ʚ ʧʫʘʟʘʭ (ʇ). ɼʣʷ ʣʫʯʰʝʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʵʪʦʡ ʝʜʠʥʠʮʝ 

ʧʨʠʚʝʜʝʤ ʚʷʟʢʦʩʪʠ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʞʠʜʢʦʩʪʝʡ ʧʨʠ 200ʉ: ʜʣʷ ʚʦʜʳ 0,01; ʜʣʷ ʩʝʨʥʦʡ ʢʠʩʣʦʪʳ 0,2; 
ʜʣʷ ʤʘʩʣʘ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʥʝʬʪʠ 1ï3; ʜʣʷ ʤʘʟʫʪʘ 5ï7 ʠ ʪ. ʜ. 

ʅʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʝʯʠ ʠ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ (ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ) ʜʦʩʪʠ-
ʛʘʶʪʩʷ ʧʨʠ ʨʘʙʦʪʝ ʩʦ ʰʣʘʢʘʤʠ, ʚʷʟʢʦʩʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ 5ï30 ʇ (ʞʝʣʝʟʠʩʪʳʝ ʰʣʘʢʠ). 

ʐʣʘʢʠ ʩ ʚʷʟʢʦʩʪʴʶ ʤʝʥʝʝ 0,5ï1,0 ʇ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʜʢʦ. ʄʦʞʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʰʣʘʢʘʭ ʩ ʚʷʟʢʦʩʪʴʶ 
ʜʦ 250ï300 ʇ (ʢʨʝʤʥʠʩʪʳʝ), ʥʦ ʧʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɺʠʜʠ-
ʤʦ, ʥʝ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʨʝʞʠʤʳ ʨʘʙʦʪʳ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʶʪʩʷ ʰʣʘʢʠ, ʩ ʚʷʟʢʦʩʪʴʶ ʙʦʣʝʝ 70 ʇ. 
ɺʷʟʢʦʩʪʴ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʚʢʠ ʠ ʩʦʩʪʘʚʘ ʰʣʘʢʘ. ʉ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 
1200ï14000ʉ ʚʷʟʢʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ 10 ʠ ʜʘʞʝ 100 ʨʘʟ. ʈʝʟʢʦ ʠʟʤʝʥʷʶʪ ʚʷʟʢʦʩʪʴ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʤʘʛʥʝ-
ʟʠʘʣʴʥʳʝ (15ï25% MgO) ʰʣʘʢʠ. ʅʘʠʤʝʥʝʝ ʚʷʟʢʠ ʞʝʣʝʟʠʩʪʳʝ ʰʣʘʢʠ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ 45ï55% FeO ʠ 
20ï30% SiO2 ʠʭ ʚʷʟʢʦʩʪʴ ʨʘʚʥʘ ʧʨʠ 1150ï12000ʉ 1ï10 ʇ. ʇʨʠ ʩʥʠʞʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ FeO ʜʦ 18ï25% ʠ 
ʧʦʚʳʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ SiO2 ʜʦ 40ï44% ʩʣʝʜʫʝʪ ʧʦʚʳʰʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦ 1300ï13500ʉ, ʯʪʦʙʳ ʧʦʣʫ-
ʯʠʪʴ ʰʣʘʢ ʩ ʚʷʟʢʦʩʪʴʶ 10ï20 ʇ. 

ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ SiO2 ʦʢʦʣʦ 55Ñ3,0% ʰʣʘʢʠ ʧʨʠ 13000ʉ ʠʤʝʶʪ ʚʷʟʢʦʩʪʴ 200ï300 ʇ. ʅʘʛʨʝʚ ʪʘʢʠʭ 
ʰʣʘʢʦʚ ʜʦ 1400ï14500ʉ (ʚ ʵʣʝʢʪʨʦʧʝʯʘʭ) ʩʥʠʞʘʝʪ ʚʷʟʢʦʩʪʴ ʜʦ 10ï70 ʇ ʠ ʜʦʧʫʩʢʘʝʪ ʠʥʪʝʥʩʠʚʥʫʶ ʨʘʙʦʪʫ. 
ɽʩʣʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʥʘʛʨʝʚ ʰʣʘʢʘ ʚʳʰʝ 1300ï13250ʉ, ʪʦ ʥʝ ʩʣʝʜʫʝʪ ʜʦʧʫʩʢʘʪʴ ʧʦʚʳʰʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 
ʚ ʥʝʤ ʉʘʆ > 22ï24%, MgO>10%, ɸ12ʆ3>10%. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʰʣʘʢʝ ʙʦʣʝʝ 42ï44% SiO2 ʩʣʝʜʫʝʪ ʦʙʦ-
ʛʘʱʘʪʴ ʜʫʪʴʝ ʢʠʩʣʦʨʦʜʦʤ (ʰʘʭʪʥʳʝ ʠ ʦʪʨʘʞʘʪʝʣʴʥʳʝ ʧʝʯʠ) ʠʣʠ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʧʣʘʚʢʫ. ɹʝʟ ʦʙʦʛʘʱʝ-
ʥʠʷ ʜʫʪʴʷ ʢʠʩʣʦʨʦʜʦʤ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʰʘʭʪʥʳʭ ʠ ʦʪʨʘʞʘʪʝʣʴʥʳʭ ʧʝʯʝʡ ʟʘʤʝʪʥʦ ʩʥʠʞʘʝʪʩʷ. 

ʖʤʞʣʫʩʧʨʩʧʛʧʝʦʧʪʫʵ ʱʤʙʣʧʛ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʰʣʘʢʘ ʧʨʠʦʙʨʝʣʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʨʘʟ-
ʚʠʪʠʝʤ ʵʣʝʢʪʨʦʪʝʨʤʠʠ. ʆʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʰʣʘʢʘ ʟʘʚʠʩʠʪ ʨʝʞʠʤ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦʧʝʯʠ. ʇʨʠ ʵʣʝʢ-
ʪʨʦʧʨʦʚʦʜʥʦʤ ʰʣʘʢʝ, ʧʝʯʴ ʨʫʜʥʦʡ ʧʣʘʚʢʠ ʨʘʙʦʪʘʝʪ ʥʘ ʙʦʣʴʰʦʡ ʩʠʣʝ ʪʦʢʘ (40ï50 ʢɸ) ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 
ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ (250ï400 ɺ). ʕʣʝʢʪʨʦʜʳ ʟʘʛʣʫʙʣʝʥʳ ʚ ʰʣʘʢ ʥʘ 400ï500 ʤʤ. ɽʩʣʠ ʞʝ ʰʣʘʢ ʠʤʝʝʪ 
ʥʠʟʢʫʶ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʦ ʥʘʧʨʷʞʝʥʠʝ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ 500ï700 ɺ ʧʨʠ ʩʠʣʝ ʪʦʢʘ 25ï30 ʢɸ ʠ 
ʟʘʛʣʫʙʣʝʥʠʠ ʵʣʝʢʪʨʦʜʦʚ 600ï700 ʤʤ. ɺʪʦʨʦʡ ʨʝʞʠʤ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ.  

ɼʣʷ ʨʝʘʣʴʥʳʭ h ʣʘʢʦʚ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,05ï5,0 ʆʤ-1ʩʤ-1. 
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ʅʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ. ɺ ʠʥʪʝʨʚʘʣʝ 
1200ï14000ʉ ʦʥʘ ʯʘʩʪʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ 4ï5 ʨʘʟ. ʇʨʠ 11000ʉ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʨʝʘʣʴʥʳʭ ʰʣʘʢʦʚ 
ʪʨʦʡʥʦʡ ʩʠʩʪʝʤʳ FeOïSiO2ïʉʘʆ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 100 ʆʤ-1ʩʤ-1. 

ʊʠʧʠʯʥʳʝ ʰʣʘʢʠ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʦ 40% FeO ʠ SiO2 ʠ ʦʢʦʣʦ 15% ʉʘʆ, ʠʤʝʶʪ ʧʨʠ 
13000ʉ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʦʢʦʣʦ 2 ʆʤ-1ʩʤ-1. 

ʅʘʠʙʦʣʝʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʳ ʧʨʠ 13500ʉ ʰʣʘʢʠ, ʩʦʜʝʨʞʘʱʠʝ 50ï55% FeO (3ï5 ʆʤ-1ʩʤ-1). ʐʣʘʢʠ ʩ 
ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ SiO2 (50ï55%) ʠʤʝʶʪ ʧʨʠ 13500ʉ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ 0,2ï0,3 ʆʤ-1ʩʤ-1, ʪ.ʝ. ʚ 15ï
20 ʨʘʟ ʤʝʥʴʰʫʶ, ʯʝʤ ʞʝʣʝʟʠʩʪʳʝ. ɿʘʤʝʥʘ FeO (ʦʪ 70 ʜʦ 30%) ʥʘ ʉʘʆ (ʦʪ 0 ʜʦ 40%) ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ 
ʩʦʜʝʨʞʘʥʠʠ SiO2 (30%) ʩʥʠʞʘʝʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʩ 4ï4,5 ʜʦ 0,8ï0,9 ʆʤ-1ʩʤ-1, ʪ.ʝ. ʧʨʠʤʝʨʥʦ ʚ 5 ʨʘʟ. 
ɸʥʘʣʦʛʠʯʥʦ ʜʝʡʩʪʚʫʝʪ MgO. ɿʘʤʝʥʘ FeO ʥʘ ZnO ʤʘʣʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ. ɻʣʠʥʦʟʝʤ 
ʩʥʠʞʘʝʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʰʣʘʢʘ ʧʨʠʤʝʨʥʦ ʢʘʢ ʢʨʝʤʥʝʟʝʤ. ʇʦʵʪʦʤʫ ʜʦʧʫʩʢʘʝʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝ ʩʦ-
ʜʝʨʞʘʥʠʡ FeO ʠ ZnO (ʩʯʠʪʘʶʪ ʟʘ FeO) ʠ SiO2 ʩ ɸ12ʆ3 (ʩʯʠʪʘʶʪ ʟʘ SiO2). ʅʠʞʝ ʧʨʠʚʝʜʝʥʘ ʵʣʝʢʪʨʦʧʨʦ-
ʚʦʜʥʦʩʪʴ ʟʘʚʦʜʩʢʠʭ ʰʣʘʢʦʚ ʧʨʠ 13500ʉ, ʆʤ-1ʩʤ-1. 

ʉʚʠʥʮʦʚʦ ʧʣʘʚʠʣʴʥʳʭ ʟʘʚʦʜʦʚ ééééééé2,5ï3,0 
ʄʝʜʝʧʣʘʚʠʣʴʥʳʭ ééééééééééé0,5ï0,8 
ʄʝʜʥʦ-ʥʠʢʝʣʝʚʳʭ ʢʦʤʙʠʥʘʪʦʚ ééééééé..0,25ï0,32 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʦʢʘʟʳʚʘʶʪ FeO ʠ SiO2. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ɻʫʜʠʤʘ ʅ.ɺ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʚ ʤʝʪʘʣʣʫʨʛʠʠ ʪʷʞʝʣʳʭ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ. ïʄ.: ʄʝ-

ʪʘʣʣʫʨʛʠʟʜʘʪ, 1977. 252 ʩ.  
2. https://elibrary.ru/item.asp?id=29075822  
 

É ɸ.ɸ. ʖʩʫʧʭʦʜʞʘʝʚ, ʐ.T. ʍʦʞʠʝʚ, ɾ.ɹ. ʀʩʤʘʠʣʦʚ, 2018 
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Ã´º 332.8  

¾±Éµµ ½°¿À°²»µ½¸µ ¼µÂ¾´¾»¾³¸¸ 
½°Ãº¸ ÇµÀµ· ¿À¸·¼Ã Ã¿À°²»µ½¸Ï 
³¾À¾´Áº¸¼ Å¾·Ï¹ÁÂ²¾¼ ½° ¾Á½¾²µ 
Ä¾À¼°»¸·°Æ¸¸ ÃÁÂ¾¹Ç¸²¾³¾ À°·²¸Â¸Ï 

¼ãáØÝÐ ½ãàÓãÛì ¼ÐàÐâÞÒÝÐ, 
³ÞàîÝÞÒÐ µÚÐâÕàØÝÐ °ÛÕÚáÐÝÔàÞÒÝÐ 

ɸʩʧʠʨʘʥʪʳ 
ɻɹʆʋ ɺʆ ʄʦʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ çʋʥʠʚʝʨʩʠʪʝʪʘ çɼʫʙʥʘè 

 

 
ʇʨʠʥʮʠʧ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ (ʦʜʦʙʨʝʥʥʳʡ ʆʆʅ ʚ 1987 ʛ.) ʛʣʘʩʠʪ: çʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʧʦʜʨʘʟʫ-

ʤʝʚʘʝʪ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʥʝ ʫʛʨʦʞʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝ-
ʥʠʡ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʜʦʣʞʝʥ ʩʪʘʪʴ ʮʝʥʪʨʘʣʴʥʳʤ ʨʫʢʦʚʦʜʷʱʠʤ 
ʧʨʠʥʮʠʧʦʤ ʆʆʅ ʚʩʝʭ ʇʨʘʚʠʪʝʣʴʩʪʚ ʠ ʤʠʥʠʩʪʝʨʩʪʚ, ʯʘʩʪʥʳʭ ʢʦʤʧʘʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡè.1. 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ð ʦʜʥʦ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ʉʝʛʦʜʥʷ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ 
ʠʤʝʥʥʦ ʦʥʦ ʷʚʣʷʝʪʩʷ ʮʝʣʝʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʠʩʪʝʤʘ-
ʪʠʟʠʨʦʚʘʥ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘ ʤʝʪʦʜʠʯʝʩʢʘʷ ʙʘʟʘ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʤʝʨʝʥʠʷ ʠ 

                                                           
1 ʂʫʟʥʝʮʦʚ ʆ.ʃ., ʂʫʟʥʝʮʦʚ ʇ.ɻ., ɹʦʣʴʰʘʢʦʚ ɹ.ɽ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ: ʥʘʫʯʥʳʝ ʦʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ: ʧʨʠʨʦʜʘ ï ʦʙʱʝʩʪʚʦ - ʯʝʣʦʚʝʢ / ʆ.ʃ. 
ʂʫʟʥʝʮʦʚ, ʇ.ɻ. ʂʫʟʥʝʮʦʚ, ɹ.ɽ.ɹʦʣʴʰʘʢʦʚ. ï ɼʫʙʥʘ: ʄʋʇʆʏ çɼʫʙʥʘè, 2001. ï 604 ʩ. 

ɹʦʦʧʫʙʯʡʸ: ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʞʠʟʥʠ, 
ʧʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʜʣʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʬʦʨ-
ʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʮʝʣʠ  ʘʥʘʣʠʟʘ ʩʫʱʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʛʦʨʦʜʩʢʦʝ 
ʭʦʟʷʡʩʪʚʦ. 

 
THE GENERAL DIRECTION OF THE METHODOLOGY OF SCIENCE THROUGH THE PRISM OF URBAN 

MANAGEMENT BASED ON THE FORMALIZATION OF SUSTAINABLE DEVELOPMENT 
 

Musina Nurgul Maratovna, 
Goryunova Ekaterina Aleksandrovna 

 
Abstract: problems of development of the municipal sphere and management of quality of life are considered, 
the basic principles of sustainable development for housing and communal services are offered, the funda-
mental purposes of the analysis of essence of sustainable development are formulated. 
Key words: sustainable development, quality of life, housing and communal services, urban economy. 
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ʫʯʝʪʘ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ.  
ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʝʢʮʠʡ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʷʚʣʷʶʪʩʷ ʞʠʣʠʱʥʳʝ ʫʩʣʦʚʠʷ ʥʘʩʝʣʝʥʠʷ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʛʦʨʦʜʩʢʠʤ ʭʦʟʷʡʩʪʚʦʤ. 
ɻʦʨʦʜʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʘʞʥʫʶ ʦʪʨʘʩʣʴ ʵʢʦʥʦʤʠʢʠ ʠ ʚʘʞʥʝʡʰʫʶ ʯʘʩʪʴ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʳ ʛʦʨʦʜʘ, ʦʧʨʝʜʝʣʷʶʱʫʶ ʫʩʣʦʚʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʨʦʚʝʥʴ ʢʦʤ-
ʬʦʨʪʥʦʩʪʠ ʞʠʣʠʱʘ ʠ ʝʛʦ ʠʥʞʝʥʝʨʥʦʝ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ2. ʆʪ ʢʘʯʝʩʪʚʘ ʠ ʥʘʜʝʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʞʠ-
ʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ ʟʘʚʠʩʠʪ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʢʫʣʴʪʫʨʳ, ʙʳʪʘ ʠ ʦʙʨʘʟʘ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ, ʘ 
ʪʘʢʞʝ ʜʦʩʪʠʛʥʫʪʳʡ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʛʦʨʦʜʘ, ʠ ʚ ʮʝʣʦʤ ʚ ʩʪʨʘʥʝ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ 
ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʷʚʣʷʝʪʩʷ ʫʩʣʦʚʠʝʤ ʩʦʮʠʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʨʘʞʜʘʥ ʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʩʪʨʘʥʝ. 

ɾʠʣʴʸ ï ʵʪʦ ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʪ ʚʥʝʰʥʠʭ ʥʝʛʘʪʠʚʥʳʭ 
ʚʦʟʜʝʡʩʪʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʩʨʝʜʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʙʫʩʪʨʦʡʩʪʚʘ ʞʠʣʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ3. 

ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʭʦʯʝʪ, ʯʪʦ ʙʳ ʢʘʯʝʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ ʙʳʣʦ ʥʘ ʫʨʦʚʥʝ, ʘ ʪʘʢ ʞʝ ʚ ʩʚʦʝʤ 
ʜʦʤʝ ʦʥ ʭʦʯʝʪ ʙʳʪʴ  ʟʘʱʠʱʝʥʥʳʤ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʠ  ʫʛʨʦʟ, ʠ ʙʳʪʴ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʜʥʠʤ ʠʟ ʪʨʝʭ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʣʶʙʦʛʦ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʦ-
ʥʠʤʘʥʠʝ ʠ ʧʨʠʟʥʘʥʠʝ ʚʘʞʥʦʩʪʠ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʩʝʤʠ ʩʝʢʪʦʨʘʤʠ ʦʙʱʝʩʪʚʘ (ʚʣʘʩʪʴ, 
ʙʠʟʥʝʩ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ), ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʛʨʘʞʜʘʥ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʛʨʫʧʧ ʢ ʥʝʦʙʭʦ-
ʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʘʩʪʠʝ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʣʦʢʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ. 

ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʡ ʩʬʝʨʳ ɾʂʍ. ʎʝʥ-
ʪʨʘʣʴʥʘʷ ʟʘʜʘʯʘ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʩʝʛʤʝʥʪʘ - ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʵʬʬʝʢʪʠʚ-
ʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʨʦʪʘ ʞʠʣʠʱʥʦʛʦ ʬʦʥʜʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ ʞʠʣʠʱʥʳʝ ʧʦ-
ʪʨʝʙʥʦʩʪʠ ʛʨʘʞʜʘʥ, ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʩʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʦʜʝʨʞʘʥʠʷ 
ʞʠʣʴʷ, ʚʦʩʧʨʦʠʟʚʦʜʷʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʤʧʫʣʴʩʳ ʜʣʷ ʨʘʟʚʠʪʠʷ ʜʨʫʛʠʭ ʩʝʢʪʦʨʦʚ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʡ ʜʝʬʠʮʠʪ 
ʬʠʥʘʥʩʦʚ ʣʠʙʦ ʠʭ ʥʝʛʨʘʤʦʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɿʚʝʥʴʷʤʠ ʵʪʦʡ ʞʝ ʮʝʧʠ ʤʦʞʥʦ ʪʘʢʞʝ ʥʘʟʚʘʪʴ ʩʣʘʙʫʶ ʠ 
ʥʝʵʬʬʝʢʪʠʚʥʫʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʫʶ ʙʘʟʫ, ʢʦʪʦʨʫʶ ʤʳ ʫʥʘʩʣʝʜʦʚʘʣʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʦʜʝʨʥʠ-
ʟʠʨʦʚʘʣʠ ʝʱʝ ʩʦ ʚʨʝʤʝʥ ʉʉʉʈ; ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʢʚʘʣʠʬʠʢʘʮʠʶ ʢʘʜʨʦʚ; ʠ, ʯʪʦ ʩʘʤʦʝ ʚʘʞʥʦʝ, ʦʪʩʫʪʩʪʚʫ-
ʶʱʫʶ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʦʜʫʤʘʥʥʫʶ ʧʦʣʠʪʠʢʫ ʚ ʦʙʣʘʩʪʠ ɾʠʣʠʱʥʦ-ʂʦʤʤʫʥʘʣʴʥʦʛʦ ʍʦʟʷʡʩʪʚʘ.  

ʄʦʥʦʧʦʣʠʟʤ ʚ ʩʬʝʨʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʫʩʣʫʛ, ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʧʦʩʣʝʜʥʠʭ, ʥʝʵʬ-
ʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʫʞʝ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʦʢʘʟʘʣʦ ʥʘʤ, ʯʪʦ ʥʘʩʪʫʧʠʣʦ ʚʨʝʤʷ ʜʣʷ ʨʝʰʠʪʝʣʴʥʦʛʦ ʨʝ-
ʬʦʨʤʠʨʦʚʘʥʠʷ ʞʠʣʠʱʥʦʡ ʩʬʝʨʳ ʧʫʪʝʤ ʝʝ ʜʝʤʦʥʦʧʦʣʠʟʘʮʠʠ, ʧʝʨʝʚʦʜʘ ʚ ʨʝʞʠʤ ʙʝʟʫʙʳʪʦʯʥʦʩʪʠ ʠ 
ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʠ ʫʨʦʚʥʷ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʫʩʣʫʛ. 

ʂʦʥʮʝʧʮʠʷ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʬʝʨʳ ɾʂʍ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʥʝʜʨʝʥʠʝ ʨʳʥʦʯʥʳʭ ʤʝʪʦʜʦʚ ʢʘʢ ʦʩ-
ʥʦʚʳ ʦʪʥʦʰʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʟʘʜʘʯʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʦ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʪʝ ʤʘʣʦʠʤʫʱʠʭ 
ʛʨʘʞʜʘʥ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʣʝʜʥʝʛʦ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʜʦʢʫʤʝʥʪʳ ʥʘ 
ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʘʢʪʠʯʝʩʢʠ ʦʙʭʦʜʷʪ ʚʦʧʨʦʩ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ʚ ʯʘʩʪʠ ʨʝʰʝʥʠʷ ʩʦʮʠ-
ʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʢʦʥʪʝʢʩʪʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚʩʝʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʦ-
ʚʘʷ ʩʪʨʘʪʝʛʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʫʪʚʝʨʞʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ 
ʩʬʝʨʳ ɾʂʍ ʪʘʢʞʝ ʠ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʩʢʦʨʦʤ ʚʨʝʤʝʥʠ ʜʦʣʞʝʥ ʥʘʯʘʪʴʩʷ ʘʥʘʣʠʟ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʩ ʫʯʝʪʦʤ ʦʧʳʪʘ 
ʩʪʨʘʥ ʩ ʨʘʟʚʠʪʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʦʡ, ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ 
ɾʂʍ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʠ ʬʦʨʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ɾʂʍ, ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʧʦʣʥʦʤʦʯʠʡ 
ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʚ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʦʚ ʫʩʪʦʡʯʠʚʦʛʦ 
ʨʘʟʚʠʪʠʷ. ʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʠʨʫʝʪ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦ-
ʙʣʝʤ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʘʚʦʚʳʤʠ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ, ʩʦ-
ʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʨʘʟʚʠʪʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʘʧʠ-
ʪʘʣʘ. ʈʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥ-
ʢʨʝʪʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʦʙʱʠʪʴ ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʳʭ 

                                                           
2 ɾʠʣʠʱʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʈʘʟʜʝʣ VIII. ʋʧʨʘʚʣʝʥʠʝ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʤʠ ʜʦʤʘʤʠ. ɾʠʣʠʱʥʳʡ ʬʦʥʜ., ʧʨʠʥʷʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʦʡ 22 
ʜʝʢʘʙʨʷ 2004 ʛʦʜʘ. (ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ 21.07.2014 ʛʦʜʘ.) ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.consultant.ru/popular/housing/55_26.html#p2296 
3 ɹʦʣʴʰʘʢʦʚ ɹ.ɽ., ʐʘʤʘʝʚʘ ɽ.ʌ. ʄʦʥʠʪʦʨʠʥʛ ʠ ʦʮʝʥʢʘ ʥʦʚʘʮʠʡ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʩʪʦʡʯʠʚʦʛʦ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. ï ʄ.: ʈɸɽʅ. - 2012.  
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ʧʨʠʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʠʭ 
ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 
ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʯʝʣʦ-
ʚʝʢʘ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʢʦʤʤʫʥʘʣʴʥʦʡ ʩʬʝʨʳ, ʢʘʢ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʪʨʝ-
ʙʦʚʘʥʠʷ ʢ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ɾʂʍ ʛʦʨʦʜʘ ï ʵʪʦ ʨʘʟʚʠʪʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ 
ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝʥʥʦʤ, ʥʘʜʝʞʥʦʤ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʫʩʣʫʛ ʞʠʟʥʝ-
ʦʙʝʩʧʝʯʝʥʠʷ ʩ ʫʯʝʪʦʤ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʥʘ ʦʩʥʦʚʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʦʮʠʘʣʴʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ4. 

ʅʝʦʙʭʦʜʠʤʦ ʦʩʚʝʪʠʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ: 
Å ʉʪʨʘʪʝʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 
Å ʉʦʮʠʘʣʴʥʘʷ ʦʨʠʝʥʪʘʮʠʷ 
Å ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ 
Å ʆʙʝʩʧʝʯʝʥʠʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ 
ʋʧʨʘʚʣʝʥʠʝ ʫʩʪʦʡʯʠʚʳʤ ʨʘʟʚʠʪʠʝʤ, ʝʩʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʦ ʩʦʟʜʘ-

ʥʠʶ ʫʩʣʦʚʠʡ ʜʣʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʘʭ ʦʪʨʘʩʣʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʨʳʥʦʯʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʝ ʧʨʠʚʣʝʯʝʥʠʝʤ 
ʯʘʩʪʥʦʛʦ ʢʘʧʠʪʘʣʘ ʚ ʦʪʨʘʩʣʴ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʤʝʭʘʥʠʟʤʦʤ ʨʝʰʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ 
ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʪʨʝʭ ʙʘʟʦʚʳʭ ʧʨʠʥʮʠʧʦʚ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʣʶʙʦʛʦ ʛʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʧʦ-
ʥʠʤʘʥʠʝ ʠ ʧʨʠʟʥʘʥʠʝ ʚʘʞʥʦʩʪʠ ʧʘʨʪʥʝʨʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʚʩʝʤʠ ʩʝʢʪʦʨʘʤʠ ʦʙʱʝʩʪʚʘ (ʚʣʘʩʪʴ, 
ʙʠʟʥʝʩ, ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ), ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʛʨʘʞʜʘʥ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʛʨʫʧʧ ʢ ʥʝʦʙʭʦ-
ʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʘʩʪʠʝ ʢʘʞʜʦʛʦ ʞʠʪʝʣʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʣʦʢʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ ʨʘʟʚʠʪʠʷ. 

ʊʘʢʦʡ ʧʨʠʥʮʠʧ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʡ ʩʬʝʨʳ ʛʦʨʦʜʩʢʦʛʦ 
ʭʦʟʷʡʩʪʚʘ. 

ʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʛʝʥʝʨʠʨʫʝʪ ʥʦʚʳʝ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ 
ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʘʚʦʚʳʤʠ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ, ʩʦʮʠʘʣʴ-
ʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʨʘʟʚʠʪʠʝʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʠ ʬʠʥʘʥʩʦʚʦʛʦ ʢʘʧʠʪʘʣʘ. 
ʈʝʘʣʠʟʘʮʠʷ ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʦʥʢʨʝʪ-
ʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʦʙʱʠʪʴ ʛʣʘʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʢʨʫʧʥʳʭ ʧʨʠ-
ʨʦʜʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʠʭ 
ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʠʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʝʨʚʦʩʪʝʧʝʥʥʦʡ ʟʘʜʘʯʝʡ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ 
ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʚʣʘʩʪʠ ʥʘ ʤʝʩʪʘʭ ʩʪʘʥʦʚʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʬʦʨʪʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʯʝʣʦ-
ʚʝʢʘ, ʯʪʦ ʩʦʧʨʷʞʝʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠ-
ʪʠʷ ʩʬʝʨʳ ɾʂʍ, ʢʘʢ ʮʝʣʦʩʪʥʦʡ ʩʠʩʪʝʤʳ. ʇʨʠʥʮʠʧʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʪʨʝʙʦʚʘʥʠʷ ʢ 
ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ɾʂʍ. 

ʀʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʩʫʱʥʦʩʪʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʮʝʣʠ5: 
Å ʋʜʦʚʣʝʪʚʦʨʝʥʠʝ ʥʘʩʫʱʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ ʙʣʘʛʘʭ ʥʝ ʚ ʫʱʝʨʙ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʧʦʢʦʣʝʥʠʷʤ, ʪ.ʝ. ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳʤʠ ʨʝʩʫʨʩʘʤʠ. 
Å ʈʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʟʘ ʥʝʥʘʜʣʝʞʘʱʝʝ ʠʩʧʦʣʥʝʥʠʝ ʦʙʷʟʘʥʥʦ-

ʩʪʝʡ ʚ ʩʬʝʨʝ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 
Å ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʘ ʢ ʨʝʩʫʨʩʦ- ʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ, ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

                                                           
4 ʂʫʟʥʝʮʦʚ ʆ.ʃ., ʂʫʟʥʝʮʦʚ ʇ.ɻ., ɹʦʣʴʰʘʢʦʚ ɹ.ɽ. ʉʠʩʪʝʤʘ ʧʨʠʨʦʜʘðʦʙʱʝʩʪʚʦðʯʝʣʦʚʝʢ: ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ. ʄ., 2000. ʩ. 5ð25. 
5 ʂʫʟʥʝʮʦʚ ʆ.ʃ. ʋʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ: ʩʠʥʪʝʟ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʛʫʤʘʥʠʪʘʨʥʳʭ ʥʘʫʢ / ʂʫʟʥʝʮʦʚ ʆʣʝʛ ʃʝʦʥʠʜʦʚʠʯ, ʂʫʟʥʝʮʦʚ ʇʦʙʠʩʢ ɻʝʦʨʛʠʝʚʠʯ, ɹʦʣʴʰʘʢʦʚ 
ɹʦʨʠʩ ɽʚʛʝʥʴʝʚʠʯ; ʈɸɽʅ; ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ ʠ ʯʝʣʦʚʝʢʘ "ɼʫʙʥʘ". - ɼʫʙʥʘ: ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ 
ʠ ʯʝʣʦʚʝʢʘ "ɼʫʙʥʘ", 2001. - 280ʩ.: ʠʣ. - ʇʨʠʣ.:c.248-265.-ʃʠʪ.:ʩ.266-278. - ISBN 5-89847-045-ʍ. 
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ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʧʪʠʤʠʟʘʮʠʝʡ ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 
Å ʋʞʝʩʪʦʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʚ ʧʨʦʮʝʩʩʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ ʧʨʠ ʥʝʛʘʪʠʚʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 
Å ʆʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʠ ʧʫʙʣʠʯʥʦʩʪʠ ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʚ ʩʬʝʨʘʭ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ. 
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Nowadays, computer is an integral part of every human life. Computers are used in many areas by both 

children and adults. The subject of this research is to understand, how elderly people use computers, in particular: 

¶ range of usage of computers and the Internet by different age groups; 

¶ elderly people range of interest; 

¶ how to help elderly people dive into the virtual world. 
According to statistics (Rosstat) young people in 16-29 age use the Internet by smartphones and on tab-

lets more often then people in 30-54 age and 55+.  
Letôs consider the statistics of 55+ group. 36% of elderly people use the Internet. 14% of the third-age 

people use the Internet via smartphones and 7% via tablets. 
 

 
Pic. 1. Statistic of using the Internet 
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Abstract: to define the list of activities, which third-age people do on the Internet; to get some information 
about virtual computer academy for pensioners. 
Key words: silver surfers, elderly people, the Internet,computer usage, third-age people, statistics, virtual 
computer academy for pensioners. 



36 ²ËÁ¾º¸µ ÂµÅ½¾»¾³¸¸, ½°Ãº° ̧  ¾±À°·¾²°½¸µ 

 

II ÜÕÖÔãÝÐàÞÔÝÐï ÝÐãçÝÞ-ßàÐÚâØçÕáÚÐï ÚÞÝäÕàÕÝæØï  | ¼Æ½Á ¦½°Ãº° ¸ ¿À¾Á²µÉµ½¸µ« 

According to the statistics (Rosstat) group 55+ use computer and the Internet for: 

¶ video editing  

¶ online shopping 

¶ emailing friends and family  

¶ playing simple and advanced computer games 

¶ social networking 

¶ research 

¶ viewing and storing digital photos 

¶ creating documents 
 

 
Pic. 2. Elderly people activities 

 
Letôs consider the 4 main areas of life of elderly, in which the Internet plays a big role in their lives. 
Health under control 
Having a computer and the Internet connection, an elderly person can save a lot of time, for example, in 

finding the right medicine for the best price. They also can choose a chemistôs store with the required medicine 
closer to home. And if an elderly person has lost instructions for a medication or has forgotten where it is, then 
using the Internet, he will be able to find it quickly. Another undoubtful advantage is that the pensioner can 
read customer reviews before buying medications. Through the Internet, we can also make an appointment to 
see a doctor without leaving our home. 

Chat with friends and family 
Thanks to a computer and the Internet, the third-age people can communicate with other people in 

chats or in video meetings in face to face mode. The internet helps to keep in touch with people from other 
cities and countries. By the way, elderly people are also actively using social networks. There are special 
theme groups in which pensioners actively communicate, share information and experience, for example, ñod-
noklassnikiò, culinary sites,  sewing sites, etc. 

Multimedia features 
With the help of a computer, an elderly person can store photos, videos, documents, which he can open 

and renew his memories at any time. 
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Thanks to a computer and the Internet, an elderly person can watch movies online or download them on 
disk and watch a movie on TV. The well-known YouTube channel is also interesting for pensioner. In addition 
to various videos, there you can find videos which teach different things. 

Recently, people of the third-age are interested in creating various videos, collages, and other things. In 
these projects, they use photos and videos of their lives, which help to keep and transmit the history of their lives. 

Household issues 
Thanks to the computer, pensioners have a number of opportunities that will help them in solving do-

mestic issues. For example, a pensioner can pay for utilities without leaving home, which is very convenient 
especially in severe winter conditions. They can order the delivery of necessary food and other various goods. 
They can find a recipe for a particular dish.  

According to Synovate Comcon for March 2015, every third in Russia in the 55+ group uses the Internet 
at least once every three months. Interestingly, for the online audience 55+, in addition to search, mail, weath-
er and news, the most relevant were social networks (44% of the group use them) and video portals (12%). 
 

 
Pic. 3. What do third age people use computers for? 

 
The Internet has long ceased to be just entertainment. Every day, an increasing number of elderly Rus-

sians understand it. Therefore, they began to take computer  courses of computer literacy. In 2013 216,000 
elderly Russian citizens received such training. Every year the number of requests for such training is growing. 

Since such issues as registration in social networks, installation of programs, search for the required in-
formation, often put in difficulty older people. Since 2004, virtual computer academies began to be created. 

The first in the business was the site"Free virtual computer academy for pensioner" swww.pc-
pensioneru.ru, which was created by a pensioner, a former military man, in 2004. 

Further, the site ñAge does not matterò (Nam goda ne beda)  http://www.godanebeda.ru/ was created 
and the ñWebgramotaò site http://www.webgramota.ru/online-training/proceed. 

These sites are now common in addressing the issue of computer learning. 
Most often, online training courses are provided free of charge, and in order to pass, you just need to 

register on the site. But if you want you can sign up for full-time courses for some fee. 
In addition to obtaining knowledge for using a computer, you will be told about the benefits, discounts 

and other features that are provided to the pensioner via the Internet. 
For example: 

¶ Starting with the section "Retirement" you will receive information about such resources as obtain-
ing certificates, medications, benefits. 

video portals 
12% 

research, news, 
email 
44% 

social network 
44% 

What do third-age people use computers 
for?  
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¶ Regular admission to the Tretyakov Gallery costs 300 rubles. For a pensioner, a visit to a complex 
in Lavrushinsky Lane costs only 70 rubles. In the exhibition halls of the Corps of Engineers, the entrance is 
more expensive - 80 rubles. 

¶ A ticket to the Main Museum Complex of the Hermitage - 400 rubles. And pensioners are al-
lowed for free. 

Most often, third-generation people use a computer for communication, information search, online 
shopping and multimedia capabilities. But at the very first stage, to use a computer for the purposes for which 
they need it, elderly people most often take virtual computer courses or apply to relatives and friends and feel 
confident in virtual reality. There are clear benefits for using computers and the Internet. Itôs obvious that it an 
elderly person due to different reasons may get immobile, the knowledge of using a computer and the Internet 
becomes absolutely essential as it may become the only connection of a person with the outside world. 
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¶ãáãßÞÒ ²ÐÛØåÐÝ ºÐÙàÐâÞÒØç 
ʤʘʛʠʩʪʨʘʥʪ 

ºÞèãÜÑÐÕÒ ¼ÐàÐâ ±ãÛÐâÞÒØç 
ʜ.ʪ.ʥ., ʘʢʘʜʝʤʠʢ ʄɸʀ 

ʂʘʟʘʭʩʢʠʡ ɸʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʉʝʡʬʫʣʣʠʥʘ 
ʛ. ɸʩʪʘʥʘ, ʂʘʟʘʭʩʪʘʥ 

 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʫ ʢʦʛʦ ʫʞʝ ʥʝʪ ʩʦʤʥʝʥʠʡ ʚ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ, ʚʝʪʨʦʚʦʡ ʠ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʥʝʨʛʠʠ ʙʫʜʝʪ ʥʝʧʨʝʨʳʚʥʦ ʚʦʟʨʘʩʪʘʪʴ [1].  
ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʂʘʟʘʭʩʪʘʥʘ ʥʘʤʝʨʝʥʦ ʢ 2050 ʛ. ʜʦʩʪʠʛʥʫʪʴ ʧʦʢʘʟʘʪʝʣʷ 50% ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ (ɺʀʕ) ʚ ʦʙʱʝʤ ʵʥʝʨʛʦʙʘʣʘʥʩʝ, ʩ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʮʝʣʴʶ ï 3% ʢ 2020 ʛ. ʠ 10% ʢ 
2030 ʛʦʜʫ [2].  

ʈʘʟʚʠʪʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʨʝʟ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʵʥʝʨʛʠʠ ʚ ʩʪʨʘʥʝ, ʧʝ-
ʨʝʭʦʜ ʢ çʟʝʣʝʥʳʤè ʪʝʭʥʦʣʦʛʠʷʤ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʦʚ, ʦʙʦʟʥʘʯʝʥʥʳʭ ʛʣʘʚʦʡ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 
ʇʦʩʣʘʥʠʠ çʅʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʚ ʫʩʣʦʚʠʷʭ ʯʝʪʚʝʨʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʨʝʚʦʣʶʮʠʠè. 

ʇʦ ʜʘʥʥʳʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʥʝʨʛʝʪʠʢʠ ʂʘʟʘʭʩʪʘʥʘ, ʨʳʥʦʢ ɺʀʕ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. 
ʅʘʧʨʠʤʝʨ, ʚ 2017 ʛ. ʚʳʨʘʙʦʪʘʥʦ 1,1 ʤʣʨʜ ʢɺʪʯ, ʯʪʦ ʥʘ 22% ʙʦʣʴʰʝ ʫʨʦʚʥʷ 2016 ʛʦʜʘ. ɺ ʵʪʦʤ ʛʦʜʫ ʟʘ-

ɹʦʦʧʫʙʯʡʸ: ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʥʦʚʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʚʝʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʫʩʪʘʥʦʚʢʠ 
(ɺʕʋ) ʩ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ ʧʦʪʦʢʘ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʡ, ʧʘʪʝʥʪʥʳʡ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʤʘʪʝ-
ʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʛʠʜʨʦʪʫʨʙʠʥ. ʅʦʚʠʟʥʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘ-
ʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʮʝʥʪʨʘʪʦʨʝ ʧʦʪʦʢʘ ʩ ʢʨʠʚʦʣʠʥʝʡʥʳʤʠ ʩʫʞʘʶʱʠʤʠ ʢʘʥʘʣʘʤʠ, ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʩʦʝʜʠʥʝʥ-
ʥʳʤʠ ʩ ʚʳʪʷʞʥʦʡ ʪʨʫʙʦʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɺʝʪʨʦʚʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ, ʚʝʪʨʦʪʫʨʙʠʥʘ, ʣʦʧʘʩʪʠ, ʥʘʧʨʘʚʣʷʶʱʠʝ ʢʘʥʘʣʳ, 
ʢʦʥʮʝʥʪʨʘʪʦʨ, ʢʦʥʩʪʨʫʢʮʠʠ ʚʝʪʨʦʪʫʨʙʠʥ. 
 

STUDY OF A NEW CONSTRUCTION OF A WIND-ENERGY INSTALLATION WITH A FLOW 
CONCENTRATOR 

 
Zhussupov Valikhan Kairatovich, 
Koshumbayev Marat Bulatovich 

 
Abstract: The object of the research is a new design of a wind power plant (WES) with a flow concentrator. 
The article provides a literature, patent review and analysis of the mathematical methods of existing designs of 
hydraulic turbines. The novelty of the design lies in the flow concentrator with curved narrowing channels tan-
gentially connected to the exhaust pipe. 
Key words: Wind power installation, wind turbine, blades, liners, hub, construction of wind turbines. 
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ʧʣʘʥʠʨʦʚʘʥʦ ʚʳʨʘʙʦʪʘʪʴ 1,7 ʤʣʨʜ ʢɺʪʯ. ʇʨʠ ʵʪʦʤ ʚ ʪʝʯʝʥʠʝ 2017 ʛ. ʚ ʨʝʩʧʫʙʣʠʢʝ ʙʳʣʦ ʚʚʝʜʝʥʦ ʚ ʵʢʩ-
ʧʣʫʘʪʘʮʠʶ ʧʷʪʴ ʦʙʲʝʢʪʦʚ ɺʀʕ: ʪʨʠ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ, ʦʜʥʘ ʚʝʪʨʷʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ, ʦʜʥʘ ʩʦʣʥʝʯ-
ʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ (ʉʕʉ) [3]. 

ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʚʝʪʨʦʘʛʨʝʛʘʪʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʯʠʩʪʳʭ ʩ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʚʝʪʨʦʜʚʠʛʘʪʝʣʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳ ʚ ʦʙʣʫʞʠʚʘʥʠʠ. ʊʘʢ, ʦʜʥʘ ʠʟ ʠʟʚʝʩʪʥʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ ʚʝʪʨʦʚʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ (ɺʕʉ) ʩʦʩʪʦʠʪ ʠʟ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʚ ʚʠʜʝ ʰʘ-
ʪʨʘ ʩ ʚʳʪʷʞʥʦʡ ʪʨʫʙʦʡ ʠ ʢʦʥʫʩʦʤ ʩ ʚʦʛʥʫʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʚʝʪʨʦʢʦʣʝʩʘ, ʛʝʥʝʨʘʪʦʨʘ ʠ ʘʢʢʫʤʫʣʷʪʦʨʘ. 
ʉʦʝʜʠʥʝʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʝʨʝʛʦʨʦʜʢʘʤʠ, ʢʦʥʫʩ ʠ ʰʘʪʝʨ ʦʙʨʘʟʫʶʪ ʩʫʞʘʶʱʠʝʩʷ ʚʦʟ-
ʜʫʰʥʳʝ ʢʘʥʘʣʳ. ɼʣʷ ʚʭʦʜʘ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʩʣʫʞʠʪ ʰʠʨʦʢʘʷ ʯʘʩʪʴ, ʘ ʜʣʷ ʧʦʜʘʯʠ ʫʩʢʦʨʝʥʥʦʛʦ ʧʦʪʦʢʘ ʚ 
ʚʝʨʪʠʢʘʣʴʥʫʶ ʚʳʪʷʞʥʫʶ ʪʨʫʙʫ ï ʫʟʢʘʷ ʯʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʚʝʪʨʦʢʦʣʝʩʘ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʚʘ-
ʣʘʭ. ɺ ʜʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʥʝʜʦʩʪʘʪʢʠ. ʂʦʥʮʝʥʪʨʘʮʠʠ ʧʦʪʦʢʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʨʘ-
ʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʦʧʘʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ ʂʇɼ ʜʚʠʛʘʪʝʣʷ ʠ 
ʨʝʩʫʨʩʦʚ ʚʨʝʤʝʥʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʫʟʣʦʚ ʤʝʭʘʥʠʟʤʘ [4]. 

ɼʨʫʛʘʷ ʠʤʝʶʱʘʷʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ɺɺʕʉ ʠʤʝʝʪ ʪʝʧʣʦʚʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʪ.ʝ. ʧʦʪʦʢ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 
ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʧʦʜʘʝʪʩʷ ʧʦʜ ʢʫʧʦʣ. ɻʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʟʚʦʜʠʪ ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʧʨʠ-
ʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʣʦʧʘʩʪʠ ʛʝʥʝʨʘʪʦʨʦʚ. ʅʘ ʚʝʨʪʠʢʘʣʴʥʦʤ ʚʘʣʫ ʛʝʥʝʨʘʪʦʨʘ ʚʥʫʪʨʠ ʪʨʫʙʳ ʟʘʢʨʝʧʣʝʥʳ 
ʚʝʪʨʦʚʳʝ ʢʦʣʝʩʘ ʩ ʣʦʧʘʩʪʷʤʠ. ɼʣʷ ʟʘʚʠʭʨʝʥʠʷ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʪʨʫʙʳ ʠʤʝʶʪʩʷ ʚʝʨ-
ʪʠʢʘʣʴʥʳʝ ʧʨʦʨʝʟʠ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʣʦʧʘʪʢʘʤʠ [5].  

ʅʝʜʦʩʪʘʪʢʘʤʠ ʦʙʦʠʭ ʠʟʚʝʩʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ ʥʠʟʢʘʷ ʥʘʜʝʞʥʦʩʪʴ, ʥʘʣʠʯʠʝ ʩʠʩʪʝʤʳ ʧʦ-
ʜʦʛʨʝʚʘ ʚʦʟʜʫʭʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʩʣʦʥʦʢ ʜʣʷ ʨʘʟʚʦʨʦʪʘ ʩʪʨʫʠ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʥʠʟ-
ʢʠʡ ʂʇɼ ʠʟ-ʟʘ ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦʪʦʢʘ ʠ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʨʘʪʥʳʡ ʭʦʜ ʣʦʧʘʩʪʠ [6]. 

ɺʝʪʨʦʚʳʝ ʛʝʥʝʨʘʪʦʨʳ ʩ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʚʨʘʱʝʥʠʷ ʠʤʝʶʪ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʚʝʪʨʦʚʳʤʠ ʛʝʥʝ-
ʨʘʪʦʨʘʤʠ ʩ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʩʠ. ʊʘʢ, ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʜʣʷ ʦʨʠʝʥʪʘ-
ʮʠʠ ʥʘ ʚʝʪʝʨ, ʫʧʨʦʱʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠ ʫʤʝʥʴʰʘʶʪʩʷ ʛʠʨʦʩʢʦʧʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ. ʆʜʥʘʢʦ ʠʤʝʶʪʩʷ ʧʨʠʥʮʠ-
ʧʠʘʣʴʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ: ʠʟ-ʟʘ ʙʦʣʝʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ ʘʚʪʦʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, 
ʫʩʪʘʥʦʚʢʠ ʙʦʣʴʰʝ ʧʦʜʚʝʨʞʝʥʳ ʨʘʟʨʫʰʝʥʠʷʤ; ʧʫʣʴʩʘʮʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠʚʦʜʠʪ ʢ ʥʝʞʝʣʘʪʝʣʴʥʳʤ 
ʧʫʣʴʩʘʮʠʷʤ ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʨʘʪʦʨʘ; ʠʤʝʶʪʩʷ ʧʨʦʙʣʝʤʳ ʛʠʙʢʦʛʦ ʚʘʣʘ. 

ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʠʭʨʝʚʦʡ ʚʝʪʨʦʚʦʡ ʛʝʥʝʨʘʪʦʨ, ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʚʠʭʨʝʚʳʭ ʧʨʦ-
ʮʝʩʩʘʭ. ʂʦʥʩʪʨʫʢʮʠʷ ʜʠʬʬʫʟʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʠʣʴʥʳʡ ʧʦʪʦʢ ʚʦʟʜʫʭʘ, ʧʨʝʦʙʨʘʟʫʶʱʠʡʩʷ ʚ ʚʦʩʭʦʜʷʱʠʡ 
ʚʠʭʨʴ ʚʥʫʪʨʠ ʧʘʨʘʙʦʣʠʯʝʩʢʦʡ ʢʦʣʦʥʥʳ. ʄʦʱʥʦʩʪʴ ʛʝʥʝʨʘʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 100 ʢɺʪ ʠ ʙʦʣʝʝ. ɼʣʷ ʥʝʛʦ 
ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʨʠʝʥʪʘʮʠʷ ʧʦ ʚʝʪʨʫ. ʆʥ ʠʤʝʝʪ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʳ ʠ ʤʝʪʘʣʣʦʸʤʢʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʣʦʧʘʩʪ-
ʥʤrʠ ʘʥʘʣʦʛʘʤʠ. ʆʪʩʫʪʩʪʚʫʶʪ ʥʠʟʢʦʦʙʦʨʦʪʥʳʝ ʚʨʘʱʘʶʱʠʝʩʷ ʣʦʧʘʩʪʠ, ʥʝʪ ʧʦʤʝʭ ʨʘʜʠʦʧʨʠʸʤʫ, ʥʝʪ ʠʥʬʨʘ-
ʟʚʫʢʘ ʥʘ ʯʘʩʪʦʪʘʭ, ʦʧʘʩʥʳʭ ʜʣʷ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ (ʦʢʦʣʦ 7 ɻʮ). ɺʦʟʤʦʞʝʥ ʩʦʩʪʘʚʥʦʡ ʛʝʥʝʨʘʪʦʨ ʠʟ ʥʝ-
ʩʢʦʣʴʢʠʭ ʩʝʢʮʠʡ ʙʘʰʝʥʥʦʛʦ ʪʠʧʘ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʵʢʦʥʦʤʠʪ ʩʨʝʜʩʪʚʘ ʥʘ ʢʨʝʧʣʝʥʠʝ ʠ ʫʤʝʥʴʰʘʝʪ ʛʘʙʘʨʠʪʳ 
ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʣʦʤ. ɺʠʭʨʝʚʳʝ ʚʝʪʨʦʚʳʝ ʛʝʥʝʨʘʪʦʨʳ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 
ʣʦʧʘʩʪʥʳʤʠ ʚʝʪʨʦʚʳʤʠ ʛʝʥʝʨʘʪʦʨʘʤʠ, ʦʥʠ ʙʦʣʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳ, ʥʦ ʥʝ ʦʯʝʥʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ [7] . 

ʇʨʝʜʣʦʞʝʥ ʚʝʪʨʦʘʛʨʝʛʘʪ, ʚʢʣʶʯʘʶʱʠʡ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʰʘʪʨʘ ʠ ʢʦʥʫʩʘ, ʠʤʝʶʱʠʡ 
ʚʝʪʨʦʢʦʣʝʩʦ ʩ ʣʦʧʘʩʪʷʤʠ, ʛʝʥʝʨʘʪʦʨ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʚʘʣʦʤ ʠ ʚʳʪʷʞʥʫʶ ʪʨʫʙʫ. ɺ ʢʦʥʮʝʥʪʨʘʪʦʨʝ ʨʘʩʧʦ-
ʣʦʞʝʥʳ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʩʪʝʥʢʠ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʷʪ ʤʝʞʜʫ ʩʦʙʦʡ ʢʦʥʫʩ ʩ ʰʘʪʨʦʤ ʠ ʦʙʨʘ-
ʟʫʶʪ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʩʫʞʘʶʱʠʝʩʷ ʚʦʟʜʫʰʥʳʝ ʢʘʥʘʣʳ, ʪʘʥʛʝʥʮʠʘʣʴʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ ʢ ʚʳʪʷʞʥʦʡ ʪʨʫʙʝ. 
ʅʘ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʫʩʪʘʥʦʚʣʝʥʳ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʣʦʧʘʩʪʠ, ʧʨʠ ʵʪʦʤ ʚʘʣ ʛʝʥʝʨʘʪʦʨʘ ʥʝʧʦʜʚʠʞʥʦ ʟʘ-
ʢʨʝʧʣʝʥ ʦʜʥʠʤ ʢʦʥʮʦʤ ʚ ʮʝʥʪʨʝ ʢʦʥʫʩʘ, ʘ ʜʨʫʛʠʤ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʳʪʷʞʥʦʡ ʪʨʫʙʳ [8]. 

ʇʦ ʮʝʥʪʨʫ ʰʘʪʨʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʪʷʞʥʘʷ ʪʨʫʙʘ. ɺʥʫʪʨʠ ʪʨʫʙʳ ʨʘʟʤʝʱʘʝʪʩʷ ʚʝʪʨʦʢʦʣʝʩʦ ʚ ʚʠʜʝ ʛʝ-
ʥʝʨʘʪʦʨʘ, ʥʘ ʝʛʦ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʞʝʩʪʢʦ ʟʘʢʨʝʧʣʝʥʳ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʣʦʧʘʩʪʠ. ɺʘʣ ʛʝʥʝʨʘʪʦʨʘ ʥʝʧʦ-
ʜʚʠʞʥʦ ʟʘʢʨʝʧʣʝʥ ʧʦ ʮʝʥʪʨʫ ʢʦʥʫʩʘ ʠ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʪʨʫʙʳ. ɺ ʢʦʥʮʝʥʪʨʘʪʦʨʝ ʧʦʪʦʢʘ ʤʝʞʜʫ ʰʘʪʨʦʤ ʠ 
ʢʦʥʫʩʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʥʘʧʨʘʚʣʷʶʱʠʝ ʩʪʝʥʢʠ, ʦʙʨʘʟʫʶʱʠʝ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʩʫʞʘʶʱʠʝʩʷ 
ʚʦʟʜʫʰʥʳʝ ʢʘʥʘʣʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʘʥʛʝʥʮʠʘʣʴʥʳʡ ʧʦʜʚʦʜ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʚʳʪʷʞʥʫʶ ʪʨʫ-
ʙʫ. ʂʨʠʚʠʟʥʘ ʥʘʧʨʘʚʣʷʶʱʠʭ ʩʪʝʥʦʢ ʠ ʣʦʧʘʩʪʝʡ, ʟʘʜʘʥʘ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ (ʨʠʩʫʥʦʢ 1). 
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ʉʡʪ. 1. ɻʡʮʩʞʛʙʸ ʛʞʫʩʧʪʫʙʦʯʡʸ 

 
ʈʘʙʦʪʘʝʪ ʜʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦʪʦʢ ʚʦʟʜʫʭʘ ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʥʮʝʥʪʨʘʪʦʨ ʠ 

ʜʚʠʞʝʪʩʷ ʤʝʞʜʫ ʰʘʪʨʦʤ ʠ ʢʦʥʫʩʦʤ ʚʜʦʣʴ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʥʘʧʨʘʚʣʷʶʱʠʭ ʩʪʝʥʦʢ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 
ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ ʰʘʪʝʨ ʠ ʪʨʫʙʘ ʥʘʛʨʝʚʘʶʪʩʷ, ʧʦʚʳʰʘʷ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ. ʅʘʛʨʝʪʳʡ 
ʚʦʟʜʫʭ ʜʚʠʞʝʪʩʷ ʧʦ ʢʨʠʚʦʣʠʥʝʡʥʦʤʫ ʩʫʞʘʶʱʝʤʫʩʷ ʢʘʥʘʣʫ, ʠ ʝʛʦ ʩʢʦʨʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦ-
ʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʫʤʝʥʴʰʝʥʠʷ ʞʠʚʦʛʦ ʩʝʯʝʥʠʷ. ɺʳʭʦʜʥʦʝ ʦʪʚʝʨʩʪʠʝ ʢʘʥʘʣʘ ʥʘʧʨʘʚʣʝʥʦ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʯʪʦ ʧʦʪʦʢ ʚʦʟʜʫʭʘ ʧʦ ʢʘʩʘʪʝʣʴʥʦʡ ʚʭʦʜʠʪ ʚ ʚʳʪʷʞʥʫʶ ʪʨʫʙʫ ʠ ʚ ʥʝʤ ʦʙʨʘʟʫʝʪʩʷ ʚʠʭʨʝʚʦʝ ʜʚʠ-
ʞʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʚʦʟʜʫʰʥʳʡ ʧʦʪʦʢ ʦʢʘʟʳʚʘʝʪ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ ʪʦʣʴʢʦ ʥʘ ʦʜʥʫ ʠʟ ʣʦʧʘʩʪʝʡ, 
ʪʘʢ ʯʪʦ ʥʘ ʝʛʦ ʦʙʨʘʪʥʳʡ ʭʦʜ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʥʠʢʘʢʦʛʦ ʚʣʠʷʥʠʷ, ʪ.ʝ. ʣʦʧʘʩʪʠ ʥʝ ʠʩʧʳʪʳ-
ʚʘʶʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʛʝʥʝʨʘʪʦʨʘ ʚ ʚʳʪʷʞʥʦʡ ʪʨʫʙʝ ʪʘʢʞʝ ʫʤʝʥʴʰʘʝʪ ʞʠʚʦʝ ʩʝʯʝʥʠʝ ʧʦ-
ʪʦʢʘ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʩʢʦʨʦʩʪʴ. ʕʥʝʨʛʠʷ ʚʠʭʨʝʚʦʛʦ ʜʚʠʞʝʥʠʷ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʢʨʠʚʦʣʠʥʝʡʥʳʝ ʣʦʧʘʩʪʠ. 
ɹʣʘʛʦʜʘʨʷ ʥʘʧʨʘʚʣʝʥʠʶ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʜʦʣʴ ʧʦʪʦʢʘ ʣʦʧʘʩʪʠ ʥʝ ʠʩʧʳʪʳʚʘʶʪ ʣʦʙʦʚʦʛʦ ʫʜʘʨʘ ʚʦʟʜʫʰ-
ʥʳʤ ʧʦʪʦʢʦʤ ʠ ʢʦʥʩʦʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʢ 
ʚʭʦʜʥʳʤ ʦʪʚʝʨʩʪʠʷʤ ʢʘʥʘʣʦʚ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʠ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʷ. ʃʦʧʘʩʪʠ, ʚʨʘʱʘʷʩʴ, 
ʧʝʨʝʜʘʶʪ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʛʝʥʝʨʘʪʦʨʫ, ʢʦʪʦʨʳʡ ʧʨʝʦʙʨʘʟʫʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚʨʘʱʝʥʠʷ ʚ ʵʣʝʢ-
ʪʨʠʯʝʩʢʫʶ. ʇʦʪʦʢ ʚʦʟʜʫʭʘ, ʧʦʧʘʜʘʷ ʚ ʢʦʥʮʝʥʪʨʘʪʦʨ, ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʜʚʠʞʝʪʩʷ ʧʦ ʩʧʠʨʘʣʠ ʢ ʮʝʥʪʨʫ. ʉʧʠ-
ʨʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʦʟʜʫʭʘ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʩʪʝʥʢʘʤʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʣʦʧʘʩʪʝʡ. 
ʅʘʧʨʘʚʣʝʥʠʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʠʭʨʷ ʟʘʚʠʩʠʪ ʦʪ ʢʨʠʚʠʟʥʳ ʩʪʝʥʦʢ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʜʠʫʩʘ ʢʦʥʮʝʥʪʨʘ-
ʪʦʨʘ ʚʦʟʨʘʩʪʘʝʪ ʤʦʱʥʦʩʪʴ ʘʛʨʝʛʘʪʘ [8]. 

ʇʨʝʜʣʘʛʘʝʤʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʤʦʱʥʦʩʪʴ ʘʛʨʝʛʘʪʘ ʟʘ ʩʯʝʪ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ 
ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʣʦʧʘʩʪʝʡ ʥʘ ʚʥʝʰʥʝʡ ʩʪʦʨʦʥʝ ʛʝʥʝʨʘʪʦʨʘ. ʇʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ 
ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʘ, ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʊʘʢʞʝ ʦʪʩʫʪʩʪʚʫʝʪ ʚʠʙʨʘʮʠʷ ʣʦʧʘ-
ʩʪʝʡ ʠ ʫʩʪʨʘʥʝʥʠʝ ʫʜʘʨʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ ʚʦʟʜʫʰʥʳʤ ʧʦʪʦʢʦʤ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʦʥʮʝʥʪʨʘʪʦʨʝ ʚʦʟʜʫʭ ʩʞʠʤʘʝʪʩʷ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠ 
ʧʦʪʦʢ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ʣʦʧʘʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ ʜʠʩʢʨʝʪʥʦ (ʨʠʩʫʥʦʢ 2), ʪ.ʝ. ʧʦʩʣʝ ʚʦʟʜʝʡ-
ʩʪʚʠʷ ʥʘ ʣʦʧʘʩʪʴ, ʧʦʪʦʢ ʧʨʦʚʘʣʠʚʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʣʦʧʘʩʪʷʤʠ. ʕʪʦ ʩʦʟʜʘʝʪ ʩʙʦʡʥʦʝ ʪʝʯʝʥʠʝ 
ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʪʦʢʘ ʥʘ ʣʦʧʘʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ. ʏʪʦʙʳ ʫʣʫʯʰʠʪʴ ʚʨʘʱʝʥʠʝ ʚʝʪʨʦʢʦʣʝʩʘ 
ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ 
ʣʦʧʘʩʪʝʡ ʠ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʣʦʧʘʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʦʪʦʢʘ. 

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʚʨʘʱʝʥʠʷ ʚʝʪʨʦʢʦʣʝʩʘ ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʦʧʘ-
ʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ ʟʘ ʩʯʝʪ ʥʘʢʣʦʥʘ ʚʳʭʦʜʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʢʦʥʮʝʥʪʨʘʪʦʨʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʦʥʮʝʥʪʨʠ-
ʨʦʚʘʥʥʳʡ ʧʦʪʦʢ ʤʦʛ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʦʜʥʫ ʠʣʠ ʜʚʝ ʣʦʧʘʩʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ (ʨʠʩʫʥʦʢ 3).  

ʅʦʚʦʝ ʨʝʰʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʦʷʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʪʦʢʘ ʥʘ ʣʦʧʘʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ 
ʠ ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʨʘʚʥʦʤʝʨʥʦʝ ʚʨʘʱʝʥʠʝ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʙʦʪʳ ʛʝʥʝʨʘʪʦʨʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʪʨʦʪʫʨʙʠʥʳ ʩ ʧʦʤʦʱʴʶ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 
ʢʦʥʮʝʥʪʨʘʪʦʨʘ, ʠʤʝʶʱʝʛʦ ʙʝʟʦʪʨʳʚʥʦʝ ʦʙʪʝʢʘʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʵʥʝʨʛʠʶ 
ʚʝʪʨʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʣʦʧʘʩʪʠ ʚʝʪʨʦʢʦʣʝʩʘ.  
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1 ð ʛʮʧʝʦʧʞ ʧʫʛʞʩʪʫʡʞ ʣʧʦʯʞʦʫʩʙʫʧʩʙ, 2 ð ʛʴʮʧʝʦʧʞ ʧʫʛʞʩʪʫʡʞ ʣʧʦʯʞʦʫʩʙʫʧʩʙ. 
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ʩʪʫʜʝʥʪ rʀɻʕʉ 
ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɻʦʨʦʜ ɺʷʪʩʢʠʝ ʇʦʣʷʥʳ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʚʦʰʝʣ ʚ ʩʦʩʪʘʚ ʤʦʥʦʛʦ-

ʨʦʜʦʚ ʈʦʩʩʠʠ. 
ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʥʝʩʲʸʤʥʦʡ ʦʧʘʣʫʙʢʠ 

ʠʟ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ ʧʦ ʪʝʭʥʦʣʦʛʠʠ PLASTBAU  ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ ʤʦʥʦʣʠʪʥʦʛʦ ʞʝʣʝʟʦʙʝʪʦʥʘ ʞʠ-
ʣʳʭ ʜʦʤʦʚ, ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʛʦ, ʢʫʣʴʪʫʨʥʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ɼʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʝʨʝʜʦʚʳʭ ʚ ɽʚʨʦʧʝ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʥʦʧʦʣʠʩʪʠ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
ɿʜʘʥʠʷ, ʚʦʟʚʦʜʠʤʳʝ ʧʦ ʧʨʠʥʮʠʧʫ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ, ʫʩʧʝʣʠ ʟʘʚʦʝʚʘʪʴ ʧʦʧʫʣʷʨʥʦʩʪʴ ʫ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʪʘʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʫʚʝʨʝʥʥʦ ʟʘʚʦʝʚʳʚʘʶʪ 
ʚʩʝ ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʆʧʘʣʫʙʢʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʦʣʦʛʠʷ, ʢʦʥʩʪʨʫʢʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʵʥʝʨʥʛʦʩʙʝʨʝʞʝ-
ʥʠʝ, ʟʘʚʦʜ. 
 

BUSINESS PLAN FOR THE ORGANIZATION OF PRODUCTION OF BUILDING STRUCTURES ON THE 
TERRITORY OF THE ENTERPRISE 

 
Halibekov Amin Nasirovich, 

Vershinin Andrey Pavlovich, 
Gunko Sergey Vasilyevich, 

Yarullin Ilya Anvarovich 
 
Abstract: The article analyzes the process of organization of production of building structures. Buildings, built 
on the principle of fixed formwork, managed to gain popularity among construction organizations and end us-
ers. Recently, such designs are steadily gaining more and more areas of construction. 
Key words: Decking, construction, ecology, construction, technology, energy conservation, plant. 
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ʨʦʣʴʥʦʡ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ. 
ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʘʥʝ-

ʣʝʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʧʦʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ 
ʮʝʭʘ ˉ 11 ʆɸʆ "ʄʦʣʦʪ", ʟʘʢʫʧʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʪʣʘʜʠʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʥʘʣʘʜʠʪʴ 
ʚʳʧʫʩʢ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʙʳʪ ʧʨʦʜʫʢʮʠʠ. ʉʦʟʜʘʥʠʝ ʟʘʚʦʜʘ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘ ʟʝʤʝʣʴʥʦʤ ʫʯʘʩʪ-
ʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆɸʆ "ʄʦʣʦʪ". 

ʄʦʱʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʟʘʚʦʜʘ ʨʘʩʩʯʠʪʘʥʘ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 350 ʪʳʩ. ʢʚ.ʤ ʞʠʣʴʷ ʚ ʛʦʜ ʧʨʠ ʨʘ-
ʙʦʪʝ 16 ʯʘʩʦʚ ʚ ʜʝʥʴ (ʜʚʝ ʨʘʙʦʯʠʝ ʩʤʝʥʳ), ʚ ʪʝʯʝʥʠʝ 250 ʜʥʝʡ. ʆʩʥʦʚʥʳʝ ʨʳʥʢʠ ʩʙʳʪʘ ʧʨʦʠʟʚʦʜʠʤʦʡ 
ʧʨʦʜʫʢʮʠʠ ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʋʜʤʫʨʪʠʷ ʠ ʂʠʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ. 

ɺʳʧʫʩʢʘʝʤʘʷ ʧʨʦʜʫʢʮʠʷ: ʩʪʝʥʦʚʳʝ ʧʘʥʝʣʠ; ʧʘʥʝʣʠ ʧʝʨʝʢʨʳʪʠʡ; ʧʘʥʝʣʠ ʧʝʨʝʛʦʨʦʜʦʢ; ʩʪʝʥʦʚʫʶ 
ʦʧʘʣʫʙʢʫ ʜʣʷ ʣʠʬʪʦʚʳʭ ʰʘʭʪ, ʣʝʩʪʥʠʯʥʳʭ ʧʨʦʣʝʪʦʚ, ʤʘʨʰʝʡ ʠ ʧʣʦʱʘʜʦʢ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʜʘʥʠʷ ʮʝʭʘ ˉ11 ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ  ʩʦʦʪʚʝʪʩʪʚʦʚʫʝʪ ʩʣʝ-
ʜʫʶʱʠʤ ʨʘʟʤʝʨʘʤ: ʜʣʠʥʘ ï 168 ʤ, ʰʠʨʠʥʘ ï 48ʤ, ʚʳʩʦʪʘ ï 12,05ʤ. 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʝʤʣʝʦʪʚʦʜʘ ʩʦʩʪʘʚʣʷʝʪ 14186 ʢʚ.ʤ. 
ʕʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʟʘʚʦʜʘ ʤʦʱʥʦʩʪʴʶ 350 ʪʳʩ.ʢʚ. ʤ ʞʠʣʴʷ ʚ ʛʦʜ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ: 
1. ʋʩʪʘʥʦʚʣʝʥʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʤʦʱʥʦʩʪʴ: 830ʢɺʪ/ʯʘʩ. 
2. ɻʦʜʦʚʦʡ ʨʘʩʭʦʜ ʛʘʟʘ ʤʝʪʘʥʘ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʘʨʘ: 565 000 ʢʫʙ.ʤ. 
3. ɻʦʜʦʚʦʡ ʨʘʩʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʚʦʜʳ: 11 310 ʢʫʙ.ʤ. 
ʈʘʙʦʯʠʡ ʧʝʨʩʦʥʘʣ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʨʘʟʙʠʚʢʦʡ ʥʘ ʜʚʝ 8 ʯʘʩʦʚʳʝ ʨʘʙʦʯʠʝ ʩʤʝʥʳ 

ʩʦʩʪʘʚʣʷʝʪ 46 ʯʝʣʦʚʝʢ. 
ʄʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʳʥʦʢ ʧʝʥʦʧʦʣʠʩʪʠ-

ʨʦʣʴʥʦʡ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʧʝʨʩʧʝʢʪʠʚʥʳʤ.  
ʋʯʠʪʳʚʘʷ ʩʠʪʫʘʮʠʶ, ʩʣʦʞʠʚʰʫʶʩʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠ ʧʦʪʝʥʮʠʘʣ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, 

ʵʢʩʧʝʨʪʳ ʨʳʥʢʘ ʧʨʦʛʥʦʟʠʨʫʶʪ ʨʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʦʡ ʥʝʩʲʝʤʥʦʡ 
ʦʧʘʣʫʙʢʠ, ʷʚʣʷʶʱʝʡʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʟʜʝʣʠʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ.  

ʈʘʩʯʝʪʥʳʡ ʧʝʨʠʦʜ ʧʨʦʝʢʪʘ ʩʦʩʪʘʚʣʷʝʪ 5 ʣʝʪ. ʉʪʘʨʪʦʚʦʡ ʪʦʯʢʦʡ ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪ ʧʨʝʜʦʧʣʘʪʳ ʟʘ 
ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʣʘʥʘ ʦʧʠʩʘʥʳ ʚ ʊʘʙʣʠʮʝ 1. 
 

ʋʙʚʤʡʯʙ 1 
ʇʪʦʧʛʦʴʞ ʶʫʙʨʴ ʩʞʙʤʡʠʙʯʡʡ ʚʡʠʦʞʪ-ʨʤʙʦʙ 

ˊ 
ʨ/ʨ 
ʆʙʠʛʙʦʡʞ ʶʫʙʨʙ 

ʇʩʡʞʦʫʡʩʧʛʧʰʦʴʢ 
ʪʩʧʣ ʛʴʨʧʤʦʞʦʡʸ 

1. ʉʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʙʘʟʳ, ʟʘʧʫʩʢ ʧʨʦʠʟʚʦʜʩʪʚʘ 1 ʛʦʜ 

2. ɺʳʭʦʜ ʥʘ ʧʨʦʝʢʪʥʫʶ ʤʦʱʥʦʩʪʴ, ʧʨʦʜʘʞʠ, ʚʦʟʚʨʘʪ ʟʘʝʤʥʳʭ ʩʨʝʜʩʪʚ 4 ʛʦʜʘ 

 
ɺ ʪʘʙʣʠʮʝ 2. ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ  ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʝʢʪʘ. 
ʇʨʝʜʣʘʛʘʝʤʳʡ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʬʠʥʘʥʩʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ. 
ʆʙʲʝʤ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʩʦʩʪʘʚʠʪ 31,2 ʤʣʥ. EUR. 
ʆʙʫʩʪʨʦʡʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʠ ʠ ʩʦʟʜʘʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʚʦʜʘ 3,0 ʤʣʥ. EUR. 
ɼʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʝʛʦ ʜʦʩʪʘʚʢʫ ʠ ʤʦʥʪʘʞ, ʨʝ-

ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʦʙʫʩʪʨʦʡʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʠ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: 
1. ʇʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ PLASTBAU. 
2. ʊʦʚʘʨʳ, ʷʚʣʷʶʱʠʝʩʷ çʟʘʤʝʥʠʪʝʣʷʤʠè ʧʨʦʜʫʢʮʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʦʩʥʦʚʥʳʤ ʩʝʛʤʝʥʪʘʤ. 
ʀʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ 
ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʦʪʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʀʥʪʝʨʥʝʪ, 

ʧʫʙʣʠʢʘʮʠʠ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ ʦʙʱʝʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ, ʙʫʢʣʝʪʳ ʢʦʤʧʘʥʠʡ). 



²ËÁ¾º¸µ ÂµÅ½¾»¾³¸¸, ½°Ãº° ¸ ¾±À°·¾²°½¸µ 45 

 

II International scientific conference | www.naukaip.ru 

ʋʙʚʤʡʯʙ 2 
ʇʪʦʧʛʦʴʞ ʭʡʦʙʦʪʧʛʴʞ ʨʧʣʙʠʙʫʞʤʡ ʨʩʧʞʣʫʙ 

ˉ 
ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ ɿʥʘʯʝʥʠʝ 

1. ɺʳʨʫʯʢʘ (ʩ ʅɼʉ) ʪʳʩ, EUR 207 071,26 

2. ʉʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʳʩ. EUR 99 867,54 

3. ʂʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʪʳʩ. EUR 31 219,50 

4. ʆʙʲʝʤ ʢʨʝʜʠʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʪʳʩ. EUR 24 000,00 

5. ʇʨʦʮʝʥʪʳ ʧʦ ʢʨʝʜʠʪʫ, ʪʳʩ. EUR, ʪʳʩ. EUR 18 406,67 

6. ʏʠʩʪʘʷ ʧʨʠʙʳʣʴ, ʪʳʩ. EUR 102 407,11 

7. ʆʧʝʨʘʮʠʦʥʥʳʡ ʜʝʥʝʞʥʳʡ ʧʦʪʦʢ, ʪʳʩ. EUR 138 423,22 

8. ʆʙʲʝʤ ʧʨʦʜʫʢʮʠʠ (ʢʚ.ʤ. ʛʦʪʦʚʦʛʦ ʞʠʣʴʷ) 1 295,00 

9. ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʇʣʘʩʪʙʘʫ, EUR 91,33 

 
ɹʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʤʦʥʠʪʦʨʠʥʛ ʚʩʝʛʦ ʩʧʝʢʪʨʘ ʜʦʩʪʫʧʥʦʡ ʚʪʦʨʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ: 
 ʉʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, 
 ʂʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʢʘ ʠ ʩʧʝʮʠʘ-

ʣʠʟʠʨʦʚʘʥʥʳʤʠ ʤʘʨʢʝʪʠʥʛʦʚʳʤʠ ʘʛʝʥʪʩʪʚʘʤʠ, 
 ɸʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʟʦʨʦʚ, ʠʥʪʝʨʚʴʶ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʠʛʨʦʢʘʤʠ, ʵʢʩʧʝʨʪʘʤʠ ʨʳʥʢʦʚ. 
ʇʝʥʦʧʦʣʠʩʪʠʨʦʣʴʥʳʝ ʧʘʥʝʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʪʝʭʥʦʣʦʛʠʠ PLASTBAU, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʪʨʦ-

ʠʪʝʣʴʩʪʚʘ ʟʜʘʥʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ.[1] 
ʉʧʦʩʦʙ ʚʦʟʚʝʜʝʥʠʷ ʩʪʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʨʠʜ ʜʚʫʭ 

ʪʝʭʥʦʣʦʛʠʡ: ʤʦʥʦʣʠʪʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʠ ʚʦʟʚʝʜʝʥʠʷ ʩʪʝʥ ʠʟ ʧʫʩʪʦʪʥʳʭ ʙʣʦʢʦʚ ʠʣʠ ʠʟ ʢʨʫʧʥʦʨʘʟʤʝʨ-
ʥʳʭ ʧʘʥʝʣʝʡ. 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʣʝʜʫʶʱʠʝ: ʚʦʟʚʝʜʝʥʠʝ ʫʯʘʩʪʢʘ ʩʪʝʥʳ ʠʟ ʩʧʝ-
ʮʠʘʣʴʥʳʭ ʙʣʦʢʦʚ ʠʣʠ ʧʘʥʝʣʝʡ, ʫʩʪʘʥʦʚʢʘ ʘʨʤʘʪʫʨʳ (ʢʨʦʤʝ ʩʣʫʯʘʝʚ ʤʦʥʪʘʞʘ ʘʨʤʘʪʫʨʳ ʚ ʧʘʥʝʣʷʭ ʚ ʟʘ-
ʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ) ʠ ʟʘʧʦʣʥʝʥʠʝ ʙʝʪʦʥʦʤ ʚʥʫʪʨʝʥʥʠʭ ʧʫʩʪʦʪ. ɹʣʦʢʠ (ʠʣʠ ʧʘʥʝʣʠ) ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳ-
ʧʦʣʥʷʶʪ ʬʫʥʢʮʠʠ ʦʧʘʣʫʙʢʠ, ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʙʦʨʥʦ-ʨʘʟʙʦʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʥʠ ʥʝ ʜʝʤʦʥʪʠʨʫʶʪʩʷ ʧʦʩʣʝ 
ʜʦʩʪʠʞʝʥʠʷ ʙʝʪʦʥʦʤ ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʦʯʥʦʩʪʠ, ʘ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ ʩʪʝʥʳ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʝʩʲʝʤʥʳʭ ʦʧʘʣʫʙʦʢ ʩʦʩʪʦʠʪ ʚ ʥʝʙʦʣʴʰʦʤ ʚʝʩʝ ʠʟʜʝʣʠʡ, ʥʝʩʣʦʞʥʦʡ ʪʝʭ-
ʥʦʣʦʛʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʚʝʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʪʷʞʝʣʦʡ ʪʝʭʥʠʢʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳ 
ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʩʲʝʤʥʳʝ ʦʧʘʣʫʙʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʧʝʥʦʧʦʣʠʩʪʠʨʦʣʘ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫ-
ʶʪ ʠ ʜʨʫʛʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʥʘʧʨʠʤʝʨ ɼʉʇ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝ-
ʪʠʪʴ, ʯʪʦ ʚ ʪʝʭʥʦʣʦʛʠʠ ʢʣʘʜʦʢ ʠʟ ʧʫʩʪʦʪʥʳʭ ʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ ʪʘʢʞʝ ʧʨʠʤʝʥʷʶʪ ʩʧʦʩʦʙ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʷ ʩ 
ʘʨʤʠʨʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʝʥʳ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʝʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ (ʥʘʧʨʠʤʝʨ, ʫʩʪʨʦʡʩʪʚʦ 
ʥʝʩʫʱʠʭ ʩʪʦʣʙʠʢʦʚ). ʈʦʣʴ ʦʧʘʣʫʙʦʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʳʧʦʣʥʷʶʪ ʙʝʪʦʥʥʳʝ ʧʫʩʪʦʪʥʳʝ ʙʣʦʢʠ. [2] 
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ʩʪʫʜʝʥʪ rʀɻʕʉ 
ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɺʧʝʨʚʳʝ ʩʥʦʫʧʘʨʢ ʧʦʩʪʨʦʠʣʠ ʥʘ ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʦʤ ʛʦʨʥʦʣʳʞʥʦʤ ʢʫʨʦʨʪʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ 

ʦʪʜʳʭʘʶʱʠʭ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʪʘʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʜʦʣʞʘʣʠ ʩʪʨʦʠʪʴʩʷ ʚ ʟʦʥʘʭ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ. ʅʦ ʩ 
ʢʦʥʮʘ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʜʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʧʨʦʠʟʦʰʝʣ ʙʦʣʴʰʦʡ ʧʨʦʨʳʚ ʚʧʝʨʝʜ, ʧʦʷʚʠʣʦʩʴ ʤʥʦʛʦ 
ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʩʪʘʣʠ ʫʚʣʝʢʘʪʴʩʷ ʛʦʨʥʦʣʳʞʥʳʤ ʩʧʦʨʪʦʤ ʠ ʢʘʪʘʥʠʝʤ ʥʘ ʩʥʦʫʙʦʨʜʘʭ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ 
ʩʪʠʣʠ ʢʘʪʘʥʠʷ, ʥʦʚʳʝ ʪʝʨʤʠʥʳ, ʪʘʢʠʝ ʢʘʢ çʰʝʡʧʝʨʳè, çʜʞʠʙʙʠʥʛè, çʬʘʥʙʦʢʩè, çʢʠʢʝʨè, çʩʝʪ ʙʵʢè, çʙʠʛ 
ʵʡʨè ʠ ʜʨʫʛʠʝ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʩʥʦʫʧʘʨʢ ʩʪʘʣʠ ʩʦʟʜʘʚʘʪʴ ʥʘ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʉʥʦʫʙʦʨʜʠʥʛ ʩ 1998 ʛʦʜʘ ʚʥʝʩʣʠ ʚ ʩʧʠʩʦʢ ʦʣʠʤʧʠʡʩʢʠʭ ʠʛʨ. ɼʣʷ ʩʦʟʜʘʥʠʡ ʧʣʦʱʘʜʦʢ ʜʣʷ ʵʪʦʛʦ 
ʫʚʣʝʢʘʪʝʣʴʥʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʚʠʜʘ ʩʧʦʨʪʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʩʥʝʛ. ɺ ʤʠʨʝ ʠʟʚʝʩʪʥʦ 
ʤʥʦʛʦ ʪʘʢʠʭ ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʩʥʦʫʧʘʨʢʦʚ: ʢʫʨʦʨʪ ʇʘʨʢ-ʉʠʪʠ ʚ ʰʪʘʪʝ ʖʪʘ, ʄʘʤʦʪ ʚ ʂʘʣʠʬʦʨʥʠʠ, ɺʠʩʪ-
ʣʝʨ ɹʣʵʢʢʦʤʙ ʚ ʂʘʥʘʜʝ, ʀʣʩ ʇʣʝʥʩ ʚ ʐʚʝʡʮʘʨʠʠ, ʉʪʘʰ ʚʦ ʌʨʘʥʮʠʠ, ʅʦʚʘ ʚ ɸʚʩʪʨʘʣʠʠ, ɹʫʢʦʚʝʣʴ ʥʘ 
ʋʢʨʘʠʥʝ ʠ ʜʨʫʛʠʝ. ʉʥʦʫʙʦʨʜ ʧʘʨʢ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʟʘʥʷʪʠʡ ʧʨʳʞʢʘʤʠ ʠ ʢʘʪʘʥʠʷʤʠ ʥʘ ʣʳʞʘʭ ʠʣʠ ʩʥʦ-
ʫʙʦʨʜʘʭ ʢʨʫʛʣʳʡ ʛʦʜ ʠ ʧʨʠ ʣʶʙʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʉʜʝʣʘʪʴ ʧʣʦʱʘʜʢʠ ʜʣʷ ʟʘʥʷʪʠʷ ʩʥʦʫʙʦʨʜʠʥʛʦʤ ʤʦʞʥʦ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʟ ʩʥʝʛʘ ʧʨʠ ʥʘʣʠʯʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʬʠʥʘʥʩʦʚ, ʥʫʞʥʳ ʪʘʢʞʝ ʠ ʚʳʩʦʢʦ-
ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʰʝʡʧʝʨʳ. ʂʦʥʝʯʥʦ, ʜʣʷ ʩʦʦʨʫʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʥʝʢʦʪʦʨʳʡ ʦʧʳʪ ʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʠʝ ʦ ʪʦʤ, ʢʘʢʠʤ ʜʦʣʞʝʥ ʙʳʪʴ ʜʘʥʥʳʡ ʧʘʨʢ. 

ɹʦʦʧʫʙʯʡʸ: ʉʥʦʫʧʘʨʢʠ ï ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʩʢʣʦʥʘ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʣʘ-
ʩʪʠʢʦʚʳʝ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ, ʜʝʨʝʚʷʥʥʳʝ ʠʣʠ ʩʥʝʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʙʳʯʥʦ ʩʥʦʫʧʘʨʢ ʩʪʨʦʷʪ ʥʘ ʦʜʥʦʤ ʠʟ 
ʩʢʣʦʥʦʚ ʨʘʟʚʠʪʦʛʦ ʛʦʨʥʦʣʳʞʥʦʛʦ ʢʫʨʦʨʪʘ, ʧʦʵʪʦʤʫ ʵʢʩʪʨʝʤʘʣʳ ʧʦʣʫʯʘʶʪ ʜʦʩʪʫʧ ʢʦ ʚʩʝʡ ʥʝʦʙʭʦʜʠʤʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ï ʧʦʜʲʝʤʥʠʢʘʤ, ski-ʩʝʨʚʠʩʫ, ʢʘʬʝ, ʛʦʩʪʠʥʠʮʘʤ ʠ ʩʧʘʩʘʪʝʣʴʥʳʤ ʩʣʫʞʙʘʤ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʥʦʫʧʘʨʢ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʦʣʦʛʠʷ, ʠʥʚʝʩʪʠʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʵʥʝʨʥʛʦʩʙʝʨʝʞʝ-
ʥʠʝ, ʧʨʦʝʢʪ. 
 

THE DEVELOPMENT OF SNOW PARKS IN RUSSIA 
 

Halibekov Amin Nasirovich, 
Vershinin Andrey Pavlovich, 

Gunko Sergey Vasilyevich, 
Yarullin Ilya Anvarovich 

 
Abstract: Snow parks are specially equipped slope sections on which plastic, metal, wooden or snow struc-
tures are located. Usually a snowpark is built on one of the slopes of a developed ski resort, so the extremals 
get access to all necessary infrastructure - ski lifts, ski-service, cafes, hotels and rescue services. 
Key words: snowpark, construction, ecology, investment, technology, energy saving, project. 
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ɼʣʷ ʜʞʠʙʙʠʥʛʘ ʩʪʨʦʷʪʩʷ ʬʠʛʫʨʳ ʠʟ ʧʣʘʩʪʠʢʘ, ʤʝʪʘʣʣʘ ʠʣʠ ʜʝʨʝʚʘ. ʉʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ 
ʥʝʩʥʝʞʥʳʤʠ ʬʠʛʫʨʘʤʠ ʷʚʣʷʶʪʩʷ ʨʝʡʣʳ, ʝʱʝ ʠʭ ʥʘʟʳʚʘʶʪ ʧʦʨʫʯʥʷʤʠ. ʊʘʢʞʝ ʯʘʩʪʦ ʩʪʨʦʠʪʩʷ ʬʘʥʙʦʢʩ ï 
ʧʨʦʜʦʣʛʦʚʘʪʘʷ ʦʩʥʦʚʘ ʩ ʧʣʘʩʪʠʢʦʚʳʤ ʧʦʢʨʳʪʠʝʤ. ʌʘʥʙʦʢʩ ʦʙʳʯʥʦ ʠʤʝʝʪ ʜʝʨʝʚʷʥʥʫʶ ʦʩʥʦʚʫ, ʘ ʝʛʦ ʨʝ-
ʙʨʘ ʜʝʣʘʶʪ ʠʟ ʢʫʩʢʦʚ ʪʨʫʙ. ʀʥʦʛʜʘ ʵʪʠ ʬʠʛʫʨʳ, ʢʘʢ ʠ ʨʝʡʣʳ, ʙʳʚʘʶʪ ʩ ʧʝʨʝʛʠʙʘʤʠ. ʇʨʦʰʣʦ ʙʦʣʝʝ ʜʚʘ-
ʜʮʘʪʠ ʣʝʪ, ʩ ʪʝʭ ʧʦʨ ʢʘʢ ʧʝʨʚʳʡ, ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʪʨʦʝʥʥʳʡ ʩʥʦʫʧʘʨʢ ʧʦʷʚʠʣʩʷ ʥʘ ʛʦʨʥʦʣʳʞʥʳʭ ʩʢʣʦʥʘʭ. 
ɿʘ ʵʪʦ ʚʨʝʤʷ ʬʨʠʩʪʘʡʣ ʧʨʦʛʨʝʩʩʠʨʦʚʘʣ ʜʦ ʥʝʫʟʥʘʚʘʝʤʦʩʪʠ, ʘ ʤʘʣʦʠʟʚʝʩʪʥʳʡ ʙʠʟʥʝʩ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ 
ʩʥʦʫʧʘʨʢʦʚ ʥʝʟʘʤʝʪʥʦ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʨʝʤʝʩʣʦ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʦ-
ʟʜʘʥʠʠ ʢʣʘʩʩʥʦʛʦ ʪʨʘʤʧʣʠʥʘ ʠʤʝʝʪ ʚʳʙʦʨ ʤʝʩʪʘ ʜʣʷ ʢʠʢʝʨʘ. ʇʦʩʪʨʦʠʪʴ ʬʠʛʫʨʫ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ 
ʨʘʩʯʝʪʦʚ ʥʝʚʦʟʤʦʞʥʦ. ʏʪʦʙʳ ʚʳʙʦʨ ʙʳʣ ʧʨʘʚʠʣʴʥʳʤ, ʥʫʞʥʦ: 

¶ ʨʘʩʩʯʠʪʘʪʴ ʨʘʟʤʝʨʳ ʪʨʘʥʟʠʪʘ; 
¶ ʦʧʨʝʜʝʣʠʪʴ ʘʤʧʣʠʪʫʜʫ ʪʨʘʝʢʪʦʨʠʠ ʧʨʳʞʢʘ; 
¶ ʧʨʦʚʝʨʠʪʴ ʩʦʩʪʦʷʥʠʝ ʩʥʝʛʘ: ʥʘʩʢʦʣʴʢʦ ʦʥ ʩʢʦʣʴʟʢʠʡ. 
ʋʯʠʪʳʚʘʪʴ ʥʝʦʙʭʦʜʠʤʦ ʠ ʪʦ, ʯʪʦ ʢʠʢʝʨ ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤ, ʧʨʳʞʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʚ 

ʫʜʦʚʦʣʴʩʪʚʠʝ ʠ ʜʦʩʪʘʚʣʷʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʜʦʟʫ ʘʜʨʝʥʘʣʠʥʘ. ʇʦ ʤʥʝʥʠʶ ʤʥʦʛʠʭ ʧʨʘʢʪʠʢʦʚ, ʵʪʘ ʯʘʩʪʴ ʪʨʘʤ-
ʧʣʠʥʘ ʜʦʣʞʥʘ ʥʝ ʠʤʝʪʴ ʚʝʨʭʥʶʶ ʛʨʘʥʴ ʤʝʥʴʰʝ ʯʝʤ 2,5 ʤʝʪʨʘ. ʃʫʯʰʝ ʩʜʝʣʘʪʴ ʚʝʨʭʥʶʶ ʛʨʘʥʴ ʰʠʨʠʥʦʡ ʥʝ 
ʤʝʥʴʰʝ ʦʜʥʦʛʦ ʤʝʪʨʘ. ʐʝʡʧʝʨʳ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʘʨʘʤʝʪʨʳ ʠ ʨʘʜʠʫʩ ʪʨʘʤʧʣʠʥʦʚ ʚ ʩʥʦʫʧʘʨʢʝ, ʠʩʭʦʜʷ ʠʟ 
ʦʧʳʪʘ, ʧʦʵʪʦʤʫ ʤʘʣʦ ʢʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴ ʪʦʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʜʘʯʥʦ ʧʦʩʪʨʦʠʪʴ ʬʠʛʫʨʫ. [1] 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʥʦʫ-ʧʘʨʢʘ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʦʪ ʜʚʫʭ ʜʥʝʡ ʜʦ ʜʚʫʭ ʥʝʜʝʣʴ, ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʛʫʨ. ʉʥʦʫʧʘʨʢʠ ʚ ʦʩʥʦʚʥʦʤ ʥʘʭʦʜʷʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʦʙʳʯʥʳʭ 
ʪʨʘʩʩ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʥʦʫʧʘʨʢ - ʵʪʦ ʦʛʨʦʤʥʘʷ ʠʛʨʦʚʘʷ ʧʣʦʱʘʜʢʘ, ʛʜʝ ʢʘʞʜʦʤʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-
ʤʦʞʥʦʩʪʴ ʧʦʣʥʝʡ ʨʘʩʢʨʳʪʴ ʩʚʦʠ ʚʦʟʤʦʞʥʦʩʪʠ. ʊʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʳ ʟʚʫʢ ʠ ʟʦʥʘ, ʛʜʝ ʤʦʞʥʦ ʦʪʜʦʭʥʫʪʴ. ɺ 
ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʪʨʝʥʜ ʧʝʨʝʭʦʜʘ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʥʦʫʧʘʨʢʘʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪ ʝʩʪʝ-
ʩʪʚʝʥʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʚʤʝʩʪʦ ʧʦʩʪʨʦʝʥʥʳʭ ʯʝʣʦʚʝʢʦʤ. Burton ʦʩʦʙʝʥʥʦ ʩʣʘʚʠʪʩʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ: ʩʥʦ-
ʫʧʘʨʢʠ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʨʦʜʥʳʡ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʢʫʨʦʨʪʘ (ʚ ʭʦʜ ʠʜʫʪ ʜʝʨʝʚʦ, ʟʝʤʣʷ, ʜʝʨʝʚʴʷ 
ʠ ʢʘʤʥʠ, ʘ ʥʝ ʧʣʘʩʪʤʘʩʩʘ ʠ ʤʝʪʘʣʣ). ʉʥʦʫʧʘʨʢʠ Burton ʝʩʪʴ ʚ ɸʚʦʨʠʘʟʝ (ʌʨʘʥʮʠʷ), ʌʣʘʭʘʫʚʠʥʢʣʝ (ɸʚ-
ʩʪʨʠʷ), Northstar (ʰʪʘʪ ʂʘʣʠʬʦʨʥʠʷ), ʈʝʤʘʨʢʘʙʣʩʝ (ʅʦʚʘʷ ɿʝʣʘʥʜʠʷ), ʂʠʣʣʠʥʛʪʦʥʝ (ɺʝʨʤʦʥʪ) ʠ ɼʞʝʢʩʦʥ 
ʍʦʫʣʝ (ɺʘʡʦʤʠʥʛ). ʆʜʥʠ ʠʟ ʩʘʤʳʭ ʣʫʯʰʠʭ ʩʥʦʫʧʘʨʢʦʚ ʚ ɽʚʨʦʧʝ ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ: 

ʉʥʦʫʧʘʨʢ Vans Penken ʚ ʄʘʡʨʭʦʬʝʥʝ ʜʚʘ ʛʦʜʘ ʥʘʟʘʜ ʚʳʠʛʨʘʣ ʥʘʛʨʘʜʫ çɽʚʨʦʧʝʡʩʢʠʡ ʧʘʨʢ 2010 
ʛʦʜʘ". ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʥʘʯʠʥʘʶʱʠʡ ʚʳ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣ, ʟʜʝʩʴ ʝʩʪʴ ʧʷʪʴ ʨʘʟʥʳʭ ʣʠʥʠʡ, ʠʟ ʢʦ-
ʪʦʨʳʭ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʦʜʭʦʜʱʫʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʘʰʠʤʠ ʥʘʚʳʢʘʤʠ, ʭʘʬ-ʧʘʡʧ ʠ ʧʘʨʢ ʜʣʷ ʜʝʪʝʡ. 
ʅʘʯʠʥʘʶʱʠʝ ʤʦʛʫʪ ʧʦʧʨʦʙʦʚʘʪʴ ʚʳʧʦʣʥʠʪʴ ʩʚʦʠ ʧʝʨʚʳʝ ʪʨʶʢʠ ʥʘ ʤʠʥʠ-ʪʨʘʤʧʣʠʥʝ, ʧʨʦʜʚʠʥʫʪʳʝ ʨʘʡ-
ʜʝʨʳ - ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʝʡʣʘʭ, ʧʨʦʬʠ ʞʜʫʪ ʦʪʣʠʯʥʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʪʨʘʤʧʣʠʥʳ ʚʥʫʰʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʦʚ 
ɼʦʩʪʦʧʨʠʤʝʯʘʪʝʣʴʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʙʦʢʩ-ʨʘʜʫʛʫ ʠ ʚʦʣʨʘʡʜ ʫ ʚʳʢʘʪʘ. 

ɺʳʩʦʪʘ ʧʘʨʢʘ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ: 1830 ʤ, ʬʠʛʫʨ ʠ ʪʨʘʤʧʣʠʥʦʚ: 55. ʉʘʡʪ ʧʘʨʢʘ: vans-penken-park.com 
Stash ʚ ɸʚʦʨʠʘʟʝ - ʧʝʨʚʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʩʥʦʫ-ʧʘʨʢ ʚ ɽʚʨʦʧʝ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʧʦʩʪʨʦʝʥʥʳʡ 

ʢʦʤʧʘʥʠʝʡ Burton, ʧʘʨʢ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʙʦʣʴʰʦʡ ʥʝʪʨʦʥʫʪʦʡ ʨʘʪʨʘʢʘʤʠ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʪʷʞʝʥʥʦ-
ʩʪʴʶ 1.3 ʢʠʣʦʤʝʪʨʘ. ʆʧʳʪʥʳʤ ʨʘʡʜʝʨʘʤ ʙʫʜʝʪ ʠʥʪʝʨʝʩʥʦ ʧʨʦʡʪʠ ʦʙʦʨʫʜʦʚʘʥʥʫʶ ʜʝʨʝʚʷʥʥʳʤʠ ʤʦʜʫ-
ʣʷʤʠ ʪʨʘʩʩʫ The Stash, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʣʝʩʫ Lindarets. ʇʨʦʝʟʜʳ ʩʨʝʜʠ ʜʝʨʝʚʴʝʚ ʧʝʨʝʤʝʞʘʶʪʩʷ 
ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʨʝʚʥʘʤʠ, ʩʪʚʦʣʘʤʠ ʜʝʨʝʚʴʝʚ ʠ ʜʝʨʝʚʷʥʥʳʤʠ ʩʪʦʣʘʤʠ ʜʣʷ ʩʢʦʣʴʞʝʥʠʷ, 
ʩʢʘʣʘʤʠ ʜʣʷ ʧʨʳʞʢʦʚ ʠ ʨʘʤʧʘʤʠ. ʉʘʡʪ ʩʥʦʫʧʘʨʢʘ: www.thestash.com 

Nitro Skyline Park ʚ ʀʥʩʙʨʫʢʝ - ʦʜʠʥ ʠʟ ʥʝʤʥʦʛʠʭ ʧʘʨʢʦʚ ʚ ʤʠʨʝ, ʠʤʝʶʱʠʡ ʛʦʨʦʜʩʢʦʡ ʩʪʘʪʫʩ. ɺʳ 
ʤʦʞʝʪʝ ʜʦʙʨʘʪʴʩʷ ʜʦ ʧʘʨʢʘ ʟʘ 20 ʤʠʥʫʪʘʭ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ ʥʘ ʢʘʥʘʪʥʦʡ ʜʦʨʦʛʝ ʀʥʩʙʨʫʢʘ 
Nordkettenbahn. ʇʘʨʢ ʦʧʨʘʚʜʳʚʘʝʪ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʠ ʧʨʝʜʣʘʛʘʝʪ ʚʧʝʯʘʪʣʷʶʱʠʡ ʚʠʜ ʥʘ ʛʦʨʦʜ. Skyline 
ʇʘʨʢ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʜʦʤʦʤ ʜʣʷ N.A.S.A Austrian Masters ʠ ʬʝʩʪʠʚʘʣʷ FIS Freestyle. ʇʘʨʢ ʥʝ ʩʘʤʳʡ 
ʙʦʣʴʰʦʡ, ʥʦ ʦʙʦʨʫʜʦʚʘʥ ʬʠʛʫʨʘʤʠ, ʩʫʧʝʨʧʘʡʧʦʤ (120 ʤ ʭ 5,5 ʤ), ʢʚʦʪʝʨʧʘʡʧʦʤ, skyline ʢʠʢʝʨʦʤ, ʩʪʝʥ-
ʢʘʤʠ, ʙʦʢʩʘʤʠ, ʨʝʡʣʘʤʠ ʠ ʩʪʦʣʘʤʠ. ɿʘ ʧʨʦʰʝʜʰʠʝ ʛʦʜʳ ʪʚʦʨʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʩʪʨʦʠʪʝʣʝʡ ʧʘʨʢʦʚ ʜʦʩʪʠʛ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʳʩʦʪ. ʉ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʧʨʦʙʣʝʤ ʦʥʠ ʩʪʦʣʢʥʫʣʠʩʴ, ʢʦʛʜʘ ʠʭ ʧʦʧʨʦʩʠʣʠ ʧʦʩʪʨʦ-
ʠʪʴ ʩʥʝʞʥʳʡ ʟʘʤʦʢ. ʅʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʧʨʦʨʘʡʜʝʨ ʅʠʢʦ ɿʘʮʝʢ ʥʘʯʘʣ ʥʦʚʳʡ ʬʨʠʩʪʘʡʣ ʧʨʦʝʢʪ ʧʦʜ 
ʥʘʟʚʘʥʠʝʤ çɼʝʚʷʪʴ ʨʳʮʘʨʝʡè ʩ ʫʯʘʩʪʠʝʤ ʣʫʯʰʠʭ ʬʨʠʩʢʠʝʨʦʚ ʤʠʨʘ. ʀʜʝʷ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʩʦʟʜʘʥʠʠ 
ʩʥʝʞʥʦʛʦ ʟʘʤʢʘ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʦ ʤʥʦʞʝʩʪʦʚ ʬʠʛʫʨ ʜʣʷ ʜʞʠʙʙʠʥʛʘ ʠ ʧʨʳʞʢʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʠʜʝʠ 
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ʩʪʦʠʣʘ ʩʦʟʜʘʪʝʣʷʤʠ ʤʥʦʛʦ ʪʨʫʜʘ ʠ ʧʦʪʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʯʝʪʳʨʝ ʛʦʜʘ ʵʪʦ ʩʘʤʳʡ ʙʦʣʴʰʦʡ, ʩʫʤʘʩʰʝʜʰʠʡ 
ʠ ʢʨʘʩʠʚʳʡ ʧʦʩʪʨʦʝʥʥʳʡ ʩʥʦʫʧʘʨʢ. 

ɺ 2011 ʛʦʜʫ ʙʳʣ ʧʦʩʪʨʦʝʥ ʩʥʦʫʧʘʨʢ-ʟʘʤʦʢ ʜʣʷ ʞʝʥʩʢʠʭ ʬʨʠʩʪʘʡʣ-ʩʦʨʝʚʥʦʚʘʥʠʡ çNine Queensè ʚ 
ʉʝʨʬʘʫʩʝ-ʌʠʩʩ-ʃʘʜʠʩʝ, ʥʘ ʵʪʦʪ ʨʘʟ ʚ ʢʦʤʧʣʝʢʪʝ ʩ ʤʦʩʪʦʤ, ʪʦʥʥʝʣʝʤ, ʟʫʙʮʘʤʠ ʠ ʙʘʰʥʷʤʠ ʥʘ ʩʪʝʥʘʭ ʥʘ 
ʚʳʩʦʪʝ 1200-1400 ʤʝʪʨʦʚ. ʇʦʩʣʝ ɿʠʤʥʝʡ ʆʣʠʤʧʠʘʜʳ ʚ ʉʦʯʠ ʚ ʨʦʩʩʠʡʩʢʠʭ ʛʦʨʥʦʣʳʞʥʳʭ ʢʫʨʦʨʪʘʭ ʦʩʥʦ-
ʚʘʪʝʣʴʥʦ ʚʟʷʣʠʩʴ ʟʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʥʦʫʧʘʨʢʦʚ. ɿʘ 2014 ʠ 2015 ʛʦʜ ʩʠʪʫʘʮʠʷ ʚ ʵʪʦʡ ʩʬʝʨʝ ʟʥʘʯʠʪʝʣʴʥʦ 
ʠʟʤʝʥʠʣʘʩʴ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ: ʧʣʦʱʘʜʢʠ ʜʣʷ ʟʠʤʥʝʛʦ ʘʢʪʠʚʥʦʛʦ ʦʪʜʳʭʘ ʥʘʯʘʣʠ ʦʩʥʘʱʘʪʴʩʷ ʙʦʣʝʝ ʨʘʟ-
ʥʦʦʙʨʘʟʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺʝʜʫʱʠʤʠ ʩʥʦʫʧʘʨʢʘʤʠ ʈʦʩʩʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʪʝ, ʢʦʪʦ-
ʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʄʦʩʢʚʝ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʠ ʥʘ ʂʘʚʢʘʟʝ. ʅʘ ʂʘʚʢʘʟʝ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʦʨʥʦ-
ʣʳʞʥʳʭ ʢʫʨʦʨʪʦʚ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʦʙʦʨʫʜʦʚʘʥʳ ʩʥʦʫʧʘʨʢʘʤʠ. ʉʢʘʞʝʤ ʪʦʣʴʢʦ ʧʨʦ ʩʘʤʳʝ ʧʦʧʫʣʷʨ-
ʥʳʝ. ɸʨʭʳʟ. ʇʝʨʚʳʡ ʩʥʦʫʧʘʨʢ, ʦʪʢʨʳʚʰʠʡʩʷ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝ. ʅʘʭʦʜʠʪʩʷ ʚ ʂʘʨʘʯʘʝʚʦ-ʏʝʨʢʝʩʩʠʠ 
ʠ, ʢʘʢ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʛʦʨʥʦʣʳʞʥʳʝ ʢʫʨʦʨʪʳ ʂʘʚʢʘʟʘ, ʷʚʣʷʝʪʩʷ ʚʩʝʩʝʟʦʥʥʳʤ. ʕʣʴʙʨʫʩ-ɹʝʟʝʥʛʠ. ɿʘ 
2015ī2016 ʛʦʜ ʧʣʘʥʠʨʫʝʪʩʷ ʚʣʦʞʠʪʴ ʦʢʦʣʦ ʜʚʫʭ ʤʣʨʜ. ʨʫʙʣʝʡ ʚ ʨʘʟʚʠʪʠʝ ʵʪʦʛʦ ʛʦʨʥʦʣʳʞʥʦʛʦ ʢʫʨʦʨʪʘ, 
ʯʪʦ ʨʘʩʧʦʣʘʛʘʝʪ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʥʘʚʝʜʘʪʴʩʷ ʥʘ ʕʣʴʙʨʫʩ ʟʠʤʦʡ 2016ī2017-ʛʦ. ʂʨʘʩʥʘʷ ʇʦʣʷʥʘ. ʅʘ ʪʝʨʨʠ-
ʪʦʨʠʠ ʵʪʦʛʦ ʛʦʨʥʦʣʳʞʥʦʛʦ ʢʫʨʦʨʪʘ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ: çɻʘʟʧʨʦʤè, çʈʦʟʘ ʍʫ-
ʪʦʨè, çɻʦʨʥʘʷ ʢʘʨʫʩʝʣʴè ʠ çɸʣʴʧʠʢʘ-ʉʝʨʚʠʩè. ʉʥʦʫʧʘʨʢ ʥʘʭʦʜʠʪʩʷ ʠʤʝʥʥʦ ʚ çʈʦʟʘ ʍʫʪʦʨè. ʆʪʣʠʯʠ-
ʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʂʨʘʩʥʦʡ ʇʦʣʷʥʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʟʠʤʦʡ ʟʜʝʩʴ ʷʨʢʦ ʩʚʝʪʠʪ ʩʦʣʥʮʝ, ʠʟ-ʟʘ ʯʝʛʦ 
ʩʥʝʛ ʦʯʝʥʴ ʢʦʤʬʦʨʪʥʳʡ ʜʣʷ ʢʘʪʘʥʠʷ ð ʣʝʛʢʠʡ ʠ ʚʣʘʞʥʳʡ. [3] 
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¸áÜÐÙÛÞÒ ½Ð×ØÜ, 
¼ÕÛØÚÞÒ ÀÐãä 

ʂʪ.ʥ., ʜʦʮʝʥʪ r
ɸʟʝʨʙʘʡʜʞʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʅʝʬʪʠ ʠ ʇʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ɻ,ɹʘʢʫ, ɸʟʝʨʙʘʡʜʞʘʥ 
 

 
ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʨʦʡʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʦʪʢʣʦʥʷʶʱʠʭ ʢʦʤʧʦʥʦʚʦʢ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ 

ʧʦʩʚʷʱʝʥ ʨʷʜ ʨʘʙʦʪ. ʀʟʚʝʩʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʦʪʢʣʦʥʠʪʝʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʪʣʠʯʘʶʪ-
ʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ ʩʣʦʞʥʳ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠ 
ʪʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ ʩʨʝʜʩʪʚ ʠ ʚʨʝʤʝʥʠ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʦʨʠʝʥʪʘʮʠʠ ʦʪʢʣʦʥʠʪʝʣʷ, ʠʤʝ-
ʶʱʠʭ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ ʠ ʫʧʨʦʱʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 

ɸʚʪʦʨʘʤʠ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʟʜʘʥʦ ʫʩʪʨʦʡʩʪʚʦ ʥʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʦʪʢʣʦʥʷʶ-
ʱʠʭ ʩʠʩʪʝʤ ʚ ʩʢʚʘʞʠʥʝ (ʋʆʆ). ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʳʢʥʦʚʝʥʥʳʡ ʧʝʨʝʚʦʜʥʠʢ ʠʟ ʋɹʊ 
ʨʘʟʣʠʯʥʳʭ ʜʠʘʤʝʪʨʦʚ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʚ ʩʧʝʮʠʘʣʴʥʦ ʨʘʩʪʦʯʝʥʥʦʤ ʛʥʝʟʜʝ ʧʦʤʝʱʘʝʪʩʷ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʩ 
ʧʦʤʦʱʴʶ ʰʪʠʬʪʘ ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʥʪʝʡʥʝʨ (ʚʪʫʣʢʘ) ʠʟ ʥʝʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʚʩʪʨʦʝʥʥʳʤʠ ʧʦʩʪʦ-
ʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ (ʨʠʩ.1). 

ʉ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʥʠʭ ʚʥʫʪʨʠ ʧʝʨʝʚʦʜʥʠʢʘ ʩʦʟʜʘʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʦʨʠʝʥʪʠʨʦ-
ʚʘʥʥʦʝ ʢ ʧʣʦʩʢʦʩʪʠ ʠʟʛʠʙʘ ʦʪʢʣʦʥʠʪʝʣʷ. ɼʣʷ ʫʩʠʣʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʢʦʥʪʝʡʥʝʨ (ʚʪʫʣʢʘ) ʩʥʘʙʞʘʝʪʩʷ 
ʜʚʫʤʷ ʤʘʛʥʠʪʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ. 

ɼʠʘʤʝʪʨ ʫʩʪʨʦʡʩʪʚʘ (ʧʝʨʝʚʦʜʥʠʢʘ) ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ 
ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʢʦʤʧʦʥʦʚʦʢ ʥʠʟʘ ʙʫʨʠʣʴʥʳʭ ʢʦʣʦʥʥ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ɹʦʦʧʫʙʯʡʸ: ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʩʦʟʜʘʥʠʶ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʪʢʣʦʥʠʪʝʣʷ ʚ ʩʢʚʘʞʠʥʝ, 
ʢʦʪʦʨʘʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʘʥʘʣʦʛʘʤʠ ʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠ ʠʤʝʶʪ ʫʧʨʦʱʝʥʥʫʶ ʢʦʥʩʪʨʫʢ-
ʮʠʶ. ʇʨʝʜʣʘʛʘʝʤʦʝ ʫʩʪʨʦʡʩʪʚʦ ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʠ ʪʨʝʙʫʝʪ ʤʝʥʴʰʠʭ ʟʘʪʨʘʪ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʢʚʘʞʠʥʘ, ʚʪʫʣʢʘ, ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʘʟʠʤʫʪ, ʙʫʨʝʥʠʝ. 
 

DEVELOPMENT OF A DEVICE FOR ORIENTING A DEFLECTOR IN THE WELL 
 

Ismailov Nazim, 
Malikov Rauf 

 
Annotation: The work is devoted to the creation of a device for an oriented diverter in a well, which is more 
reliable and has a simplified design compared to existing analogues. The proposed device is simple, more ef-
ficient and less costly. 
Key words: well, sleeve, magnetic field, azimuth, drilling. 
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ʫʧʨʘʚʣʝʥʠʷ ʠʩʢʨʠʚʣʝʥʠʝʤ ʩʪʚʦʣʘ (ʪʘʙ.1).  
ʇʝʨʝʚʦʜʥʠʢ 1 ʩ ʤʘʛʥʠʪʘʤʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʠʟ ʋɹʊ ʜʠʘʤʝʪʨʦʤ 203 ʤʤ, ʠʤʝʝʪ ʥʘʨʫʞʥʫʶ ʚʳʪʦʯʢʫ 

ʧʦʜ ʵʣʝʚʘʪʦʨ ʠ ʥʘ ʦʙʦʠʭ ʢʦʥʮʘʭ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʟʘʤʢʦʚʳʝ ʨʝʟʴʙʳ.  
ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʨʧʫʩʘ ʧʝʨʝʚʦʜʥʠʢʘ ʥʠʞʝ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʨʝʟʴʙʳ ʩʜʝʣʘʥʘ ʨʘʩʪʦʯʢʘ ʜʣʠʥʦʡ 

42 ʤʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʥʝʡ ʜʠʘʤʘʛʥʠʪʥʦʡ ʚʪʫʣʢʠ 2. ʏʪʦʙʳ ʜʠʘʤʘʛʥʠʪʥʘʷ ʚʪʫʣʢʘ ʥʝ ʧʨʦʚʦʨʘʯʠʚʘʣʘʩʴ ʜʣʷ 
ʝʝ ʬʠʢʩʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʧʫʩʘ ʧʝʨʝʚʦʜʥʠʢʘ ʠʤʝʝʪʩʷ ʰʪʠʬʪ 3. ʉʥʠʟʫ ʧʝʨʝʚʦʜʥʠʢ ʠʤʝʝʪ ʦʛʨʘʥʠʯʠ-
ʪʝʣʴ 4 ʩ ʧʣʘʰʢʘʤʠ 5 ʜʣʷ ʧʦʩʘʜʢʠ ʠ ʫʜʝʨʞʘʥʠʷ ʠʥʢʣʠʥʦʤʝʪʨʘ ʚʦ ʚʨʝʤʷ ʟʘʤʝʨʘ. 

ɼʠʘʤʘʛʥʠʪʥʘʷ ʚʪʫʣʢʘ (ʢʦʥʪʝʡʥʝʨ) ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʫʜʝʨʞʘʥʠʷ ʤʘʛʥʠʪʦʚ ʠ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ 
ʩʧʣʘʚʘ ɼ16-ʊ. ɺʪʫʣʢʘ 1 ʠʤʝʝʪ ʚʳʩʦʪʫ 40 ʤʤ, ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ 136 ʤʤ ʠ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ 80 ʤʤ. 
ɺʦ ʚʪʫʣʢʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ ʧʨʦʩʚʝʨʣʝʥʦ ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 22 ʤʤ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʤʘʛʥʠ-
ʪʦʚ 2. ɼʠʘʤʝʪʨ ʠ ʚʳʩʦʪʘ ʤʘʛʥʠʪʦʚ, ʝʩʣʠ ʦʥʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 18 ʠ 20 ʤʤ. 

ɼʣʷ ʩʦʚʤʝʱʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ  ʤʘʛʥʠʪʘ ʩ ʧʣʦʩʢʦʩʪʴʶ ʠʩʢʨʠʚʣʝʥʠʷ ʦʪʢʣʦʥʠʪʝʣʷ ʚ ʜʠʘ-
ʤʘʛʥʠʪʥʦʡ ʚʪʫʣʢʝ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʧʨʦʩʚʝʨʣʠʚʘʝʪʩʷ ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʘʤʠ 6-8 ʤʤ (24 ʰʪ.) ʠ ʛʣʫʙʠʥʦʡ 10 
ʤʤ, ʦʙʨʘʟʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʫʛʦʣ, ʨʘʚʥʳʡ 15 ʦ. 
 

 
ʉʡʪ. 1. 1 - ʨʞʩʞʛʧʝʦʡʣ, 2- ʝʡʙʥʙʜʦʡʫʦʙʸ ʛʫʬʤʣʙ, 3-ɦ ʫʡʭʫ, 4- ʧʜʩʙʦʡʰʡʫʞʤʵ, 5- ʨʤʙʦʣʙ 

 
ʆʩʦʙʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦ ʥʳ ʚʪʫʣʢʠ ʦʩʝʚʳʝ ʣʠʥʠʠ ʵʪʠʭ ʦʪʚʝʨʩʪʠʡ ʩʜʚʠʥʫʪʳ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʩʝʚʳʤ ʣʠʥʠʷʤ ʦʪʚʝʨʩʪʠʡ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʥʘ ʫʛʦʣ, ʨʘʚʥʳʡ 7,5 ʦ, ʪ.ʝ ȹ L = 7,5 ʦ. 
ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʚʳʧʘʜʝʥʠʷ ʤʘʛʥʠʪʦʚ ʚ ʢʦʨʧʫʩʝ, ʛʜʝ ʧʨʦʩʚʝʨʣʝʥʳ ʦʪʚʝʨʩʪʠʷ, ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʜʝʨʞʘʪʝʣʠ ʤʘʛʥʠʪʦʚ 3 (ʧʨʦʙʢʠ), ʠʤʝʶʱʠʝ ʨʝʟʴʙʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ. 
ɺ ʢʘʯʝʩʪʚʝ ʜʠʘʤʘʛʥʠʪʥʦʡ ʚʪʫʣʢʠ ʠ ʜʝʨʞʘʪʝʣʝʡ ʤʘʛʥʠʪʦʚ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʠʟ 

ʩʧʣʘʚʘ ɼ16-ʊ, ʙʨʦʥʟʘ, ʣʘʪʫʥʴ, ʤʝʜʴ ʠ ʜʨ. 
ʇʝʨʝʚʦʜʥʠʢ ʩ ʤʘʛʥʠʪʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʜ ʦʨʠʝʥʪʠʨʫʝʤʳʤ ʦʪʢʣʦʥʠʪʝʣʝʤ. 
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ʇʨʠ ʩʙʦʨʢʝ ʧʝʨʝʚʦʜʥʠʢʘ ʤʘʛʥʠʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʝʚʝʨʥʳʡ ʧʦ-
ʣʶʩ ʙʫʩʩʦʣʠ ʠʥʢʣʠʥʦʤʝʪʨʘ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʝʛʦ ʥʘʧʨʦʪʠʚ ʤʘʛʥʠʪʘ ʩʦʚʧʘʜʘʣ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʡʩʪʚʠʷ 
ʦʪʢʣʦʥʠʪʝʣʷ. ʇʨʘʚʠʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʤʘʛʥʠʪʦʚ ʧʨʦʚʝʨʷʝʪʩʷ ʥʘ ʙʫʨʦʚʦʡ ʧʝʨʝʜ ʢʘʞʜʳʤ ʩʧʫʩʢʦʤ ʦʪʢʣʦ-
ʥʷʶʱʝʡ ʢʦʤʧʦʥʦʚʢʠ ʚ ʩʢʚʘʞʠʥʫ. 

 
ʋʙʚʤʡʯʙ 1 

ɼʞʧʥʞʫʩʡʰʞʪʣʡʞ ʩʙʠʥʞʩʴ ʨʞʩʞʛʧʝʦʡʣʙ ʥʙʜʦʡʫʦʧʜʧ (ʈʅ) 

 
ʈʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ ʜʘʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʘ ʥʝʬʪʷʥʳʭ ʧʨʦʤʳʩʣʘʭ ɸʟʝʨʙʘʡʜʞʘʥʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 2. 
ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʫʩʪʨʦʡʩʪʚʦ ʚʥʝʜʨʷʣʦʩʴ ʥʘ ʨʘʟʣʠʯʥʳʭ ʛʣʫʙʠʥʘʭ, ʜʦʩʪʠ-

ʛʘʣʠʩʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʧʨʦʝʢʪʥʦʛʦ ʘʟʠʤʫʪʘ, ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʝʥʠʪʥʦʛʦ ʫʛʣʘ. 
 

ʋʙʚʤʡʯʙ 2 
ʉʞʠʬʤʵʫʙʫʴ ʛʦʞʝʩʞʦʡʸ ʝʙʦʦʧʢ ʬʪʫʙʦʧʛʣʡ 

ˉ ʩʢʚʘʞʠʥʳ ʀʥʪʝʨʚʘʣ ʙʫʨʝʥʠʷ ʈʝʟʫʣʴʪʘʪʳ ʚʥʝʜʨʝʥʠʷ 

ɿʝʥʠʪʥʳʡ ʫʛʦʣ,ʛʨʘʜ ɸʟʠʤʫʪ, ʛʨʘʜ 

197 2050-2180 2,0 7,0 35 110 120 

133 1130-1195 2,0 8,0 56 147 144 

86 1120-1220 2,0 8,5 270 225 224 

59 2160-2250 2,0 9,0 140 17 15 

112 2150-2280 2,0 7,5 66 147 144 

156 1060-1120 2,0 8,0 240 205 200 

94 1180-1225 2,0 8,8 240 22 22 

31 1980-2050 2,0 9,0 88 145 137 
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ʧʝʨʝʚʦʜʥʠʢʘ ʩ ʤʘʛʥʠʪʘʤʠ, ʤʤ 
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ʅʘʨʫʞʥʳʡ 
Dʥ 

ɺʥʫʪʨʝʥʥʠʡ 
d 

ʅʘʨʫʞʥʳʡ 
Db 

ɺʥʫʪʨʝʥʥʠʡ 
db 

ʄʘʛʥʠʪʘ 
lm 

ɼʝʨʞʘʪʝʣʷ 
ʄʘʛʥʠʪʘ 

lᴅ 

203 
197 
178 
164 

100 
90 
90 
80 

136 
130 
120 
112 

80 
80 
78 
70 

20 
18 
16 
16 

5 
5 
4 
4 
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ʢ.ʪ.ʥ., ʘʩʩʠʩʪʝʥʪ 

ºÐÝÐÒÕæ µÒÓÕÝØï ºÞÝáâÐÝâØÝÞÒÝÐ, 
ºØàïÚØÝÐ ÎÛØï ºÞÝáâÐÝâØÝÞÒÝÐ 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʇʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ʂʨʘʩʥʳʡ ʰʣʘʤ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʦʯʠʩʪʢʝ ʙʦʢʩʠʪʘ (ʦʩʥʦʚʥʦʝ ʩʳʨʴʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʣʶʤʠʥʠʷ) ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʛʣʠʥʦʟʝʤʘ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤ ɹʘʡʝʨʦʚʦʤ ʧʨʦʮʝʩʩʝ (ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʯʠʩʪʦʡ ʦʢʠʩʠ 
ʘʣʶʤʠʥʠʷ). ʐʣʘʤʦʚʳʝ ʦʪʭʦʜʳ ʠʤʝʶʪ ʢʨʘʩʥʳʡ ʮʚʝʪ, ʧʦʪʦʤʫ ʯʪʦ ʩʦʜʝʨʞʘʪ ʩʣʝʜʫʶʱʠʝ ʷʜʦʚʠʪʳʝ ʚʝʝɦ-
ʩʪʚʘ: ʦʢʩʠʜ ʞʝʣʝʟʘ (III) ï 19%, ʜʠʦʢʩʠʜ ʪʠʪʘʥʘ ï 29%, ʜʠʦʢʩʠʜ ʢʨʝʤʥʠʷ ï 51%. ʅʘʢʦʧʣʝʥʠʝ ʠ ʥʠʟʢʘʷ 
ʩʪʝʧʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʨʘʩʥʦʛʦ ʰʣʘʤʘ ʧʨʠʚʦʜʠʪ ʢ ʨʠʩʢʘʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʝʤ ʪʝʭʥʦʛʝʥʥʳʭ ʢʘʪʘʩʪʨʦʬ. ʕʪʦʪ ʧʫʥʢʪ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝ-
ʨʝʨʘʙʦʪʢʠ ʙʦʢʩʠʪʦʚ ʱʝʣʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ.  

ɺ ʩʛʫʩʪʠʪʝʣʝ ʧʨʦʠʩʭʦʜʠʪ ʦʪʜʝʣʝʥʠʝ ʘʣʶʤʠʥʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʦʪ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʪʚʝʨʜʦʡ ʬʘʟʳ 
ʨʘʟʙʘʚʣʝʥʥʦʡ ʧʫʣʴʧʳ ʚ ʩʛʫʩʪʠʪʝʣʷʭ ʚ ʮʝʣʷʭ ʜʘʣʴʥʝʡʰʝʛʦ ʚʳʜʝʣʝʥʠʷ ʛʠʜʨʦʢʩʠʜʘ ʘʣʶʤʠʥʠʷ ʠʟ ʨʘʩʪʚʦ-
ʨʘ ʠ ʫʜʘʣʝʥʠʷ ʢʨʘʩʥʦʛʦ ʰʣʘʤʘ ʚ ʦʪʚʘʣ. 

ʉʛʫʩʪʠʪʝʣʴ ï ʵʪʦ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʨʝʟʝʨʚʫʘʨ ʩ ʧʠʪʘʪʝʣʝʤ, ʞʝʣʦʙʦʤ ʜʣʷ ʧʝʨʝʪʦʢʘ ʦʩʚʝʪʣʝʥʥʦʡ 
ʞʠʜʢʦʩʪʠ, ʛʨʝʙʢʘʤʠ ʠ ʥʠʞʥʠʤ ʩʙʨʦʩʦʤ, ʚʩʝ ʵʣʝʤʝʥʪʳ ʦʙʱʠʝ ʜʣʷ ʣʶʙʦʛʦ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʛʫʩʪʠʪʝʣʷ. ʅʝ 
ʙʦʣʴʰʠʝ ʩʛʫʩʪʠʪʝʣʠ ʠʤʝʶʪ ʜʠʘʤʝʪʨ ʤʝʥʴʰʝ 30 ʤ ʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʩʪʘʣʠ ʠʣʠ ʜʝʨʝʚʘ, ʫʩʪʨʦʡʩʪʚʘ 
ʞʝ ʜʦ 150 ʤ ʚ ʜʠʘʤʝʪʨʝ ʜʝʣʘʶʪʩʷ ʠʟ ʙʝʪʦʥʘ. ɼʥʦ ʩʛʫʩʪʠʪʝʣʷ, ʦʙʳʯʥʦ, ʠʤʝʝʪ ʢʦʥʫʩʥʦʝ ʦʩʥʦʚʘʥʠʝ, ʯʪʦ 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʢʨʘʩʥʦʛʦ ʰʣʘʤʘ, ʦʧʠʩʘʥʠʶ ʩʛʫʩʪʠʪʝʣʷ ʩ 
ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʨʘʙʦʪʝ ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʟʦʥʳ ʩʛʫʱʝʥʠʷ; ʚʦʟʤʦʞʥʳʝ ʮʝ-
ʣʝʚʳʝ, ʫʧʨʘʚʣʷʶʱʠʝ ʠ ʚʦʟʤʫʱʘʶʱʠʝ ʧʘʨʘʤʝʪʨʳ; ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʢʦʥʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ. ʉʪʘʪʴʷ 
ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʟʛʣʷʜʘ ʦ ʧʨʦʮʝʩʩʝ ʩʛʫʱʝʥʠʷ ʰʣʘʤʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʩʛʫʩʪʠʪʝʣʴ, ʩʛʫʱʝʥʠʝ, ʢʨʘʩʥʳʡ ʰʣʘʤ, ʦʜʥʦʢʦʥʪʫʨʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʩʢʘʜ-
ʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ. 
ʉʪʘʪʴʷ ʩʦʜʝʨʞʠʪ 10 ʩʪʨʘʥʠʮ, 6 ʨʠʩʫʥʢʦʚ. 
 

RED MUD THICKENING 
 

Fedorova Elmira Rafaelevna, 
Kanavets Evgeniya Konstantinovna, 

Kiryakina Julia Konstantinovna 
 
Abstract: The article describes the process of thickening of red mud, describes the thickener in terms of geo-
metric design. The paper describes the following: main zones of thickening; possible target, control and dis-
turbing parameters; main control loops. The article aims to form a comprehensive view on the process of 
thickening of mud. 
Key words: thickener, thickening, red mud, single-loop control system, cascade control system. 
The article contains 10 pages, 6 figures. 
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ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʫʜʘʣʝʥʠʶ ʦʩʘʜʢʘ. ʇʠʪʘʪʝʣʴ ï ʵʪʦ ʥʝʙʦʣʴʰʦʡ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʡ ʮʠʣʠʥʜʨ. ɽʛʦ ʦʩ-
ʥʦʚʥʘʷ ʟʘʜʘʯʘ ʪʱʘʪʝʣʴʥʦʝ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚʭʦʜʷʱʝʡ ʧʫʣʴʧʳ ʩ ʬʣʦʢʫʣʷʥʪʦʤ, ʥʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʘʟʙʘʚʣʝʥʠʷ ʧʦʜʘʯʠ ʠ ʜʦʩʪʘʚʢʠ ʝʝ ʨʘʚʥʦʤʝʨʥʦ ʚ ʩʛʫʩʪʠʪʝʣʴ. ʄʥʦʛʠʝ ʩʛʫʩʪʠʪʝʣʠ 
ʠʤʝʶʪ ʧʝʨʝʛʦʨʦʜʢʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ. ɻʨʝʙʥʳʝ ʣʦʧʘʩʪʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʦʩʘʜʦʢ ʩʦ ʜʥʘ ʨʝ-
ʟʝʨʚʫʘʨʘ ʢ ʥʠʞʥʝʤʫ ʦʪʚʝʨʩʪʠʶ ʜʣʷ ʩʙʨʦʩʘ ʩʛʫʱʝʥʥʦʛʦ ʩʣʦʷ. ɻʨʝʙʥʳʝ ʣʦʧʘʩʪʠ, ʠʤʝʶʱʠʝ ʥʝʩʢʦʣʴʢʦ 
ʦʧʦʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʨʘʱʘʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʨʠʤʝʨʥʦ ʦʜʠʥ ʦʙʦʨʦʪ ʚ ʯʘʩ. ɺʪʦʨʠʯʥʳʡ ʵʬʬʝʢʪ ʛʨʝʙ-
ʥʳʭ ʣʦʧʘʩʪʝʡ ï ʵʪʦ ʩʦʟʜʘʥʠʝ ʢʘʥʘʣʘ ʚ ʦʩʘʜʢʝ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʚʦʜʘ ʤʦʞʝʪ ʚʳʭʦʜʠʪʴ ʚ ʚʝʨʭʥʠʝ ʩʣʦʠ, ʪʘ-
ʢʠʤ ʦʙʨʘʟʦʤ, ʫʚʝʣʠʯʠʚʘʷ ʧʣʦʪʥʦʩʪʴ ʧʫʣʴʧʳ ʥʠʞʥʝʛʦ ʧʨʦʜʫʢʪʘ. ɻʨʝʙʥʳʝ ʣʦʧʘʩʪʠ ʤʦʛʫʪ ʠʤʝʪʴ ʮʝʥʪʨʘʣʴ-
ʥʳʡ ʜʚʠʛʘʪʝʣʴ ʠʣʠ ʧʝʨʝʬʝʨʠʡʥʫʶ ʜʚʠʛʘʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ. ɺʩʝ ʤʦʜʝʣʠ ʩʛʫʩʪʠʪʝʣʝʡ ʦʩʥʘʱʝʥʳ ʤʝʭʘʥʠʟ-
ʤʦʤ ʜʣʷ ʧʦʜʲʝʤʘ ʛʨʝʙʥʳʭ ʣʦʧʘʩʪʝʡ ʥʘ ʩʣʫʯʘʡ, ʝʩʣʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʘʜʢʘ ʩʪʘʥʦ-
ʚʠʪʩʷ ʠʟʙʳʪʦʯʥʳʤ. ʆʩʚʝʪʣʝʥʥʳʡ ʚʝʨʭʥʠʡ ʩʣʦʡ ʧʝʨʝʪʝʢʘʝʪ ʯʝʨʝʟ ʚʝʨʭ ʩʛʫʩʪʠʪʝʣʷ ʚ ʧʝʨʝʪʦʯʥʳʝ ʞʝʣʦ-
ʙʘ, ʩʣʠʚ ʧʨʦʠʩʭʦʜʠʪ ʤʝʜʣʝʥʥʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʫʚʣʝʯʝʥʠʷ ʤʝʣʢʠʭ ʯʘʩʪʠʮ (ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 
ʧʨʠʤʝʨʥʦ 0,1 ʤ3/ʤʠʥ ʥʘ 1ʤ ʧʝʨʠʤʝʪʨʘ).[1, c 20] 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʛʫʩʪʠʪʝʣʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʧʨʠʥʮʠʧʦʚ ʜʝʡʩʪʚʠʷ ʪʠʧʘ. 
ʈʘʟʣʠʯʘʶʪ ʩʛʫʩʪʠʪʝʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʠʥʝʨʮʠʦʥʥʦʛʦ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʦʚ. ʇʦ ʧʨʠʥʮʠʧʫ ʨʘʙʦʪʳ 
ʩʛʫʩʪʠʪʝʣʠ ʜʝʣʷʪʩʷ ʥʘ ʘʧʧʘʨʘʪʳ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʦʩʘʞʜʝʥʠʷ ï 
ʥʘ ʩʛʫʱʝʥʠʝ ʚ ʦʙʲʝʤʝ ʠ ʪʦʥʢʦʤ ʩʣʦʝ.  

ɼʣʷ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʧʫʣʴʧ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪ ʩʛʫʩʪʠʪʝʣʠ ʩʣʝʜʫʶʱʠʭ 
ʯʝʪʳʨʝʭ ʪʠʧʦʚ: ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʛʫʩʪʠʪʝʣʠ, ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʩʛʫʩʪʠʪʝʣʠ, ʩʛʫʩʪʠʪʝʣʠ ʩ ʚʳʩʦʢʦʡ 
ʩʪʝʧʝʥʴʶ ʩʞʘʪʠʷ ʠ ʧʘʩʪʦʚʳʝ ʩʛʫʩʪʠʪʝʣʠ. 

ɺ ʨʷʜʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʧʨʠʤʝʨ, ʥʘ ʋʨʘʣʴʩʢʦʤ ʘʣʶʤʠʥʠʝʚʦʤ ʟʘʚʦʜʝ ʧʦʩʣʝ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʥʘ 
ʗʤʘʡʩʢʠʭ ʛʣʠʥʦʟʝʤʥʳʭ ʟʘʚʦʜʘʭ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʜʠʘʣʴʥʳʝ ʦʜʥʦʷʨʫʩʥʳʝ ʩʛʫʩʪʠʪʝʣʠ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ 
ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʯʘʥʘ ʩ ʢʦʥʠʯʝʩʢʠʤ ʜʥʠʱʝʤ. ɺ ʮʝʥʪʨʝ ʯʘʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʨʘʟʛʨʫʟʦʯʥʘʷ ʚʦʨʦʥʢʘ 
ʠʤʝʶʱʘʷ ʧʘʪʨʫʙʢʠ ʜʣʷ ʨʘʟʛʨʫʟʢʠ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʊʘʢʞʝ ʢ ʢʦʥʫʩʫ ʧʦʜʚʦʜʷʪʩʷ ʧʘʪʨʫʙʢʠ ʜʣʷ ʘʚʘ-
ʨʠʡʥʦʡ ʨʘʟʛʨʫʟʢʠ ʩʛʫʩʪʠʪʝʣʷ ʠʣʠ ʜʣʷ ʧʦʜʘʯʠ ʚʦʜʳ ʚ ʢʦʥʫʩ ʧʨʠ ʯʨʝʟʤʝʨʥʦʤ ʫʧʣʦʪʥʝʥʠʠ ʦʩʘʜʢʘ, ʘ ʧʦ 
ʙʦʨʪʫ ʯʘʥʘ ï ʢʦʣʴʮʝʚʦʡ ʩʣʠʚʥʦʡ ʞʝʣʦʙ. ɺ ʮʝʥʪʨʝ ʯʘʥʘ ʥʘ ʫʨʦʚʥʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʘʞʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ 
ʟʘʛʨʫʟʦʯʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʧʨʠʝʤʘ ʧʫʣʴʧʳ ʠʟ ʧʠʪʘʶʱʝʡ ʢʦʨʦʙʢʠ ï ʧʠʪʘʶʱʠʡ ʢʦʣʦʜʝʮ ʩ ʧʦʧʝʨʝʯʥʦʡ 
ʨʝʰʝʪʢʦʡ ʚʥʫʪʨʠ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʩʣʫʯʘʡʥʳʭ ʢʨʫʧʥʳʭ ʧʨʝʜʤʝʪʦʚ ʠ ʜʣʷ ʛʘʰʝʥʠʷ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ ʧʦ-
ʩʪʫʧʘʶʱʝʡ ʧʫʣʴʧʳ. ʅʘ ʩʪʘʣʴʥʦʡ ʬʝʨʤʝ, ʦʧʠʨʘʶʱʝʡʩʷ ʥʘ ʩʪʝʥʢʠ ʯʘʥʘ, ʫʩʪʘʥʦʚʣʝʥ ʧʨʠʚʦʜ ʮʝʥʪʨʘʣʴʥʦ-
ʛʦ ʚʘʣʘ ʠ ʤʝʭʘʥʠʟʤ ʧʦʜʲʝʤʘ ʛʨʝʙʢʦʚʦʡ ʨʘʤʳ. ɺʘʣ ʩʤʦʥʪʠʨʦʚʘʥ ʚ ʮʝʥʪʨʝ ʯʘʥʘ ʚ ʦʧʦʨʥʳʭ ʧʦʜʰʠʧʥʠʢʘʭ, 
ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʤʦʩʪʦʚʦʡ ʬʝʨʤʝ. ɻʨʝʙʢʦʚʘʷ ʨʘʤʘ ʩʛʫʩʪʠʪʝʣʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʘʜʠʘʣʴʥʦ ʨʘʩʧʦʣʦ-
ʞʝʥʥʳʭ ʛʨʘʙʣʠʥ ʩ ʧʨʠʢʨʝʧʣʝʥʥʳʤʠ ʢ ʥʠʤ ʛʨʝʙʢʘʤʠ. ʈʘʤʘ ʧʨʠ ʧʦʤʦʱʠ ʢʨʝʩʪʦʚʠʥ ʠ ʪʷʛ ʫʢʨʝʧʣʝʥʘ ʥʘ 
ʢʦʥʮʝ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʘʣʘ. ɻʨʝʙʢʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʛʣʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʝʨʝʤʝʱʘʪʴ 
ʦʩʘʜʦʢ ʢ ʮʝʥʪʨʫ. ʄʝʭʘʥʠʟʤ ʧʨʠʚʦʜʘ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʘʣʘ ʚʢʣʶʯʘʝʪ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ, ʨʝʜʫʢʪʦʨ, ʯʝʨʚʷʯ-
ʥʫʶ ʧʝʨʝʜʘʯʫ, ʧʦʤʝʱʝʥʥʳʝ ʚ ʣʠʪʦʤ ʢʦʨʧʫʩʝ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʣʦʤʦʢ ʧʨʠʚʦʜʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ 
ʛʨʝʙʢʦʚʦʡ ʨʘʤʳ ʧʨʠ ʧʝʨʝʛʨʫʟʢʘʭ ʚʘʣ ʚʤʝʩʪʝ ʩ ʛʨʘʙʣʠʥʘʤʠ ʤʦʞʝʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘ ʥʝʢʦʪʦʨʫʶ ʚʳʩʦʪʫ ʚ 
ʚʝʨʪʠʢʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. [1, c. 49] 

ʇʨʠ ʦʩʘʞʜʝʥʠʠ ʢʨʘʩʥʦʛʦ ʰʣʘʤʘ ʚ ʩʛʫʩʪʠʪʝʣʝ ʦʙʨʘʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ (ʨʠʩ. 1): 
ɸ. ɿʦʥʘ ʦʩʚʝʪʣʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ ï ʨʘʩʪʚʦʨ, ʦʯʠʱʝʥʥʳʡ ʦʪ ʯʘʩʪʠʮ ʢʨʘʩʥʦʛʦ ʰʣʘʤʘ ʠ ʥʝʧʨʝʨʳʚʥʦ 

ʫʜʘʣʷʝʤʳʡ ʠʟ ʘʧʧʘʨʘʪʘ; 
ɹ. ɿʦʥʘ ʩʚʦʙʦʜʥʦʛʦ ʦʩʘʞʜʝʥʠʷ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʦʩʘʞʜʝʥʠʝ ʯʘʩʪʠʮ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣʳ ʪʷʞʝʩʪʠ; 
ɺ. ɿʦʥʘ ʩʪʝʩʥʸʥʥʦʛʦ ʦʩʘʞʜʝʥʠʷ (ʧʨʦʤʝʞʫʪʦʯʥʘʷ ʟʦʥʘ); 
ɻ. ɿʦʥʘ ʫʧʣʦʪʥʝʥʠʷ ʠʣʠ ʩʞʘʪʠʷ, ʛʜʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʳʰʝʣʝʞʘʱʠʭ ʩʣʦʝʚ ʧʨʦʠʩʭʦʜʠʪ ʚʳʪʝʩʥʝ-

ʥʠʝ ʘʣʶʤʠʥʘʪʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠʟ ʪʚʝʨʜʦʡ ʬʘʟʳ ʰʣʘʤʦʚʦʡ ʧʫʣʴʧʳ; 
ɼ. ɿʦʥʘ ʜʝʡʩʪʚʠʷ ʛʨʝʙʢʦʚ ʠʣʠ ʟʦʥʘ ʫʧʣʦʪʥʝʥʥʦʡ ʪʚʝʨʜʦʡ ʬʘʟʳ ʰʣʘʤʦʚʦʡ ʧʫʣʴʧʳ, ʢʦʪʦʨʘʷ 

ʥʝʧʨʝʨʳʚʥʦ ʚʳʚʦʜʠʪʩʷ ʠʟ ʘʧʧʘʨʘʪʘ [2]. 
ɺʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʮʝʩʩ ʩʛʫʱʝʥʠʷ: 

- ʢʨʫʧʥʦʩʪʴ ʯʘʩʪʠʮ ʪʚʸʨʜʦʡ ʬʘʟʳ ʰʣʘʤʘ; 

- ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʰʣʘʤʘ (ʧʣʦʪʥʦʩʪʴ ʠ ʬʦʨʤʘ ʯʘʩʪʠʮ); 

- ʪʝʤʧʝʨʘʪʫʨʘ ʠ PH ʧʫʣʴʧʳ; 
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- ʥʘʣʠʯʠʝ ʠ ʩʚʦʡʩʪʚʘ ʬʣʦʢʫʣʷʥʪʦʚ ʠ ʢʦʘʛʫʣʷʥʪʦʚ; 

- ʩʦʦʪʥʦʰʝʥʠʝ ʞʠʜʢʦʡ ʠ ʪʚʸʨʜʦʡ ʬʘʟ ʚ ʧʠʪʘʥʠʠ; 

- ʧʣʦʪʥʦʩʪʴ ʠ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʡ ʬʘʟʳ; 

- ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʚʝʨʜʦʡ ʬʨʘʢʮʠʠ ʚ ʠʩʭʦʜʥʦʡ ʧʫʣʴʧʝ [1, c. 26].  
ɺʩʝʛʦ ʚ ʩʛʫʩʪʠʪʝʣʝ ʚʳʜʝʣʷʶʪ ʜʚʘ ʚʭʦʜʥʳʭ ʧʦʪʦʢʘ ï ʧʫʣʴʧʘ ʠ ʬʣʦʢʫʣʷʥʪʳ/ʢʦʘʛʫʣʷʥʪʳ, ʠ ʜʚʘ ʚʳʭʦʜ-

ʥʳʭ ï ʚʝʨʭʥʠʡ ʦʩʚʝʪʣʝʥʥʳʡ ʩʣʠʚ ʩ ʧʝʨʝʣʠʚʥʦʡ ʢʘʤʝʨʳ ʠ ʩʛʫʱʝʥʥʳʡ ʢʨʘʩʥʳʡ ʰʣʘʤ ʩʥʠʟʫ ʩʛʫʩʪʠʪʝʣʷ. 
 

 
ʉʡʪ. 1. ʀʧʦʴ ʪʜʬʲʞʦʡʸ ʣʩʙʪʦʧʜʧ ʱʤʙʥʙ 

 
ɺʦʟʤʦʞʥʳʤʠ ʮʝʣʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʩʛʫʩʪʠʪʝʣʝʤ ʢʘʢ ʦʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ (ʆʋ) 

ʷʚʣʷʶʪʩʷ: ʚʳʩʦʪʘ ʧʦʩʪʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ ʪʚʸʨʜʦʡ ʬʘʟʳ ʚ ʩʛʫʱʝʥʥʦʤ ʧʨʦʜʫʢʪʝ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʚʸʨʜʦʡ 
ʬʨʘʢʮʠʠ ʚ ʚʝʨʭʥʝʤ ʩʣʠʚʝ. 

ɺʦʟʤʦʞʥʳʤʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʨʘʩʭʦʜ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠʟ-ʧʦʜ ʢʦʥʫʩʘ, 
ʨʘʩʭʦʜ ʬʣʦʢʫʣʷʥʪʘ ʚ ʧʠʪʘʶʱʠʡ ʩʪʘʢʘʥ, ʩʪʝʧʝʥʴ ʨʘʟʙʘʚʣʝʥʠʷ ʧʫʣʴʧʳ, ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʛʨʘʙʣʠʥ ʠ 
ʚʳʩʦʪʘ ʛʨʘʙʣʠʥ. 

ɺʦʟʤʦʞʥʳʤʠ ʚʦʟʤʫʱʘʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ: ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʘʤ ʚ ʧʠ-
ʪʘʥʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʯʘʩʪʠʮ ʧʦ ʨʘʟʤʝʨʘʤ ʧʦʩʣʝ ʬʣʦʢʫʣʷʮʠʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʪʚʝʨʜʦʡ ʬʨʘʢʮʠʠ ʚ ʧʠʪʘ-
ʥʠʠ, ʨʘʩʭʦʜ ʧʦʜʘʯʠ ʧʠʪʘʥʠʷ, ʩʢʦʨʦʩʪʴ ʦʩʘʞʜʝʥʠʷ ʬʣʦʢʫʣ, ʘʢʪʠʚʥʦʩʪʴ ʬʣʦʢʫʣʷʥʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʠʪʘʶ-
ʱʝʡ ʧʫʣʴʧʳ, ʨʅ ʧʫʣʴʧʳ. 

ʂ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʧʦʢʘʟʘ-
ʪʝʣʝʡ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ï ʨʘʩʭʦʜʳ ʠ ʧʣʦʪʥʦʩʪʠ ʨʘʟʛʨʫʟʢʠ ʠ ʩʣʠʚʘ ï ʩʠʣʴʥʦ ʢʦʨʨʝʣʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦ-
ʙʦʡ. ʊʦʯʥʦʝ ʠʟʤʝʨʝʥʠʝ ʚʩʝʭ ʚʝʣʠʯʠʥ ʷʚʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ. ʅʘʧʨʠʤʝʨ, ʧʣʦʪʥʦʩʪʴ ʚʝʨʭʥʝʛʦ ʩʣʠʚʘ 
ʠʟʤʝʨʷʶʪ ʥʝʪʦʯʥʦ ʚ ʩʚʷʟʠ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʪʚʸʨʜʦʡ ʬʨʘʢʮʠʠ ʚ ʦʩʚʝʪʣʸʥʥʦʤ ʩʣʦʝ, ʠʟʤʝʨʝʥʠʝ ʚʳ-
ʩʦʪʳ ʧʦʩʪʝʣʠ ʟʘʪʨʫʜʥʝʥʦ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʯʝʪʢʦʡ ʛʨʘʥʠʮʳ ʤʝʞʜʫ ʟʦʥʘʤʠ [3]. 

ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʥʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʩʛʫʩʪʠʪʝʣʝʤ. 
ʆʜʥʠʤ ʠʟ ʧʨʦʩʪʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʢʦʥʪʫʨʦʚ ʷʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʘʩʩʳ ʧʦʩʪʝʣʠ ʧʫʪʝʤ 

ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʥʘʩʦʩʦʚ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʜʘʥʥʦʡ ʉʋ ʟʥʘʯʝʥʠʝ ʜʘʪʯʠʢʘ ʜʘʚʣʝʥʠʷ 
ʤʘʩʩʳ ʧʦʩʪʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʥʘʩʦʩʘ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʨʠʩ. 2). 
ʕʪʦ ʧʨʦʩʪʝʡʰʠʡ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʩʛʫʩʪʠʪʝʣʝʤ. ʅʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ 

ʇʠʪʘʥʠʝ 

(ʧʫʣʴʧʘ) 

ʉʣʠʚ (ʘʣʶʤʠ-

ʥʘʪʥʳʡ ʨʘʩ-

ʪʚʦʨ) 

ʈʘʟʛʨʫʟʢʘ (ʢʨʘʩʥʳʡ ʰʣʘʤ) 

ɸ

 

ˣ

  
ˤ

  
˥  

˨

  



²ËÁ¾º¸µ ÂµÅ½¾»¾³¸¸, ½°Ãº° ¸ ¾±À°·¾²°½¸µ 55 

 

II International scientific conference | www.naukaip.ru 

ʤʘʩʩʫ ʧʦʩʪʝʣʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʢʘʩʢʘʜʥʦʤ ʫʧʨʘʚʣʝʥʠʠ, ʪ.ʢ. ʉʂʆ ʧʣʦʪʥʦʩʪʠ ʦʪ ʟʘʜʘʥʠʷ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦ-
ʜʫʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʰʝ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ [1, c. 35-36]. 

 
ʉʡʪ. 2. ʃʧʦʫʬʩ ʬʨʩʙʛʤʞʦʡʸ ʥʙʪʪʧʢ ʨʧʪʫʞʤʡ ʪ ʨʧʥʧʲʵʷ ʩʞʜʬʤʡʩʧʛʙʦʡʸ ʪʣʧʩʧʪʫʡ ʦʙʪʧʪʙ ʪʜʬʲʞʦ-

ʦʧʜʧ ʨʩʧʝʬʣʫʙ 
 

ʉʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʧʣʦʪʥʦʩʪʴ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʤʦʞʥʦ, ʠʩʧʦʣʴʟʫʷ ʧʣʦʪʥʦʩʪʴ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦ-
ʜʫʢʪʘ ʚ ʢʘʩʢʘʜʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʩ ʤʘʩʩʦʡ ʧʦʩʪʝʣʠ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ï ʚʥʝʰʥʠʡ ʢʦʥʪʫʨ, ʤʘʩʩʘ ʧʦʩʪʝʣʠ ï 
ʚʥʫʪʨʝʥʥʠʡ (ʨʠʩ. 3). 

 

 
ʉʡʪ. 3. ʃʙʪʣʙʝʦʙʸ ʪʡʪʫʞʥʙ ʬʨʩʙʛʤʞʦʡʸ  

(ʨʤʧʫʦʧʪʫʵ - ʛʦʞʱʦʡʢ ʣʧʦʫʬʩ, ʥʙʪʪʙ ʨʧʪʫʞʤʡ ð ʛʦʬʫʩʞʦʦʡʢ) 
 

ɻʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʤʝʪʦʜʦʚ ʩʪʘʙʠʣʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʢʦʥʪʨʦʣʷ ʟʘ 
ʜʦʟʠʨʦʚʘʥʠʝʤ ʨʝʘʛʝʥʪʦʚ. ʇʨʦʮʝʩʩ ʬʣʦʢʫʣʷʮʠʠ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʩʛʫʱʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥ-
ʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʦʮʝʩʩ ʬʣʦʢʫʣʷʮʠʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʥʘʩʦʩʦʚ ʬʣʦ-
ʢʫʣʷʥʪʘ. ʅʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪ çʨʫʯʥʦʝè ʫʧʨʘʚʣʝʥʠʝ ʧʦʜʘʯʝʡ ʨʝʘ-
ʛʝʥʪʦʚ. ʕʪʦʪ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʳʤ, ʝʩʣʠ ʦʙʲʝʤʥʳʡ ʨʘʩʭʦʜ ʧʠʪʘʶʱʝʛʦ ʧʦʪʦʢʘ ʦʯʝʥʴ ʤʘʣ ʠ 
ʧʦʩʪʦʷʥʝʥ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝʙʦʣʴʰʦʝ. ʊʦʛʜʘ ʫʤʝʩʪʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʚʦʜ ʚʨʫʯʥʫʶ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ 
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ʜʦʟʳ ʬʣʦʢʫʣʷʥʪʘ. ɺ ʦʩʪʘʣʴʥʳʭ ʞʝ ʩʣʫʯʘʷʭ ʧʦʜʦʙʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʭʦʜʦʤ ʬʣʦʢʫʣʷʥʪʘ ʥʝ ʮʝ-
ʣʝʩʦʦʙʨʘʟʝʥ [1, c. 37]. 

ʉʣʝʜʫʶʱʘʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʉʋ ʧʦʩʪʨʦʝʥʘ ʥʘ ʜʚʫʭ ʧʨʦʩʪʳʭ ʦʩʥʦʚʥʳʭ ʢʦʥʪʫʨʘʭ. ʇʨʦʮʝʩʩ ʬʣʦ-
ʢʫʣʷʮʠʠ ʫʧʨʘʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʧʦʜʘʯʠ ʬʣʦʢʫʣʷʥʪʘ, ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʘ 
ʫʨʦʚʥʷ ʧʦʩʪʝʣʠ (ʨʠʩ. 4).  

 

 
ʉʡʪ. 4. ʊʡʪʫʞʥʙ ʬʨʩʙʛʤʞʦʡʸ ʨʩʧʯʞʪʪʧʥ ʭʤʧʣʬʤʸʯʡʡ ʪ ʨʧʥʧʲʵʷ ʝʙʫʰʡʣʙ ʬʩʧʛʦʸ ʨʧʪʫʞʤʡ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʬʣʦʢʫʣʷʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʠ-

ʪʝʣʴʥʦʩʪʠ ʧʦ ʪʚʝʨʜʦʤʫ. ʄʘʩʩʘ ʧʦʩʪʝʣʠ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʥʘʩʦʩʦʚ ʩʛʫʱʝʥʥʦʛʦ 
ʧʨʦʜʫʢʪʘ. ʋʧʨʘʚʣʝʥʠʝ ʨʘʩʭʦʜʦʤ ʬʣʦʢʫʣʷʥʪʘ ʠ ʩʢʦʨʦʩʪʴʶ ʨʘʟʛʨʫʟʢʠ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʩʪʘʙʠʣʠʟʠʨʫʝʪ 
ʧʨʦʮʝʩʩ ʩʛʫʱʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʪʦʷʥʥʫʶ ʧʣʦʪʥʦʩʪʴ ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ 
ʪʦ, ʯʪʦ ʥʝʪ ʩʪʘʙʠʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʟʘʧʘʩʘʤʠ ʪʚʝʨʜʦʛʦ ʚ ʩʛʫʩʪʠʪʝʣʝ [1, c. 38]. 

ɺ ʩʣʝʜʫʶʱʝʡ ʉʋ ʦʜʥʠʤ ʠʟ ʢʦʥʪʫʨʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʜʦʟʠʨʦʚʘʥʠʝʤ ʬʣʦʢʫ-
ʣʷʥʪʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʨʘʩʭʦʜʫ ʧʠʪʘʶʱʝʛʦ ʧʦʪʦʢʘ ʚ ʩʛʫʩʪʠʪʝʣʴ (ʢʦʤʧʝʥʩʘʮʠʷ ʚʦʟʤʫʱʝʥʠʷ ʧʦ ʨʘʩʭʦʜʫ 
ʧʠʪʘʶʱʝʛʦ ʧʦʪʦʢʘ) (ʨʠʩ. 5). ʇʨʠ ʥʘʣʠʯʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʷ ʤʦʞʥʦ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʠ 
ʜʨʫʛʠʝ ʚʦʟʤʫʱʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʫʧʨʘʚʣʝʥʠʝ ʜʦʟʠʨʦʚʘʥʠʝʤ ʬʣʦʢʫʣʷʥʪʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʘʯʝʩʪʚʝʥʥʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʠʪʘʶʱʝʛʦ ʧʦʪʦʢʘ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʤʝʨ ʯʘʩʪʠʮ ʠʣʠ ʩʦʦʪʥʦʰʝʥʠʝ ɾ:ʊ ʚ ʧʠʪʘʶʱʝʤ ʧʦʪʦʢʝ).  

 

 
ʉʡʪ. 5. ʌʨʩʙʛʤʞʦʡʞ ʨʧ ʨʩʸʥʧʢ ʪʛʸʠʡ. ʃʧʥʨʞʦʪʙʯʡʸ ʛʧʠʥʬʲʞʦʡʸ ʨʧ ʩʙʪʮʧʝʬ ʨʡʫʙʷʲʞʜʧ ʨʧʫʧʣʙ 
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ʉʋ ʧʨʦʮʝʩʩʦʤ ʩʛʫʱʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʨʠʩ. 6). ʉʠʛ-
ʥʘʣ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʡ ʦʨʛʘʥ ʜʦʟʘʪʦʨʘ ʬʣʦʢʫʣʷʥʪʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʩʫʤʤʦʡ ʩʠʛʥʘʣʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʧʦ 
ʧʨʷʤʦʡ ʩʚʷʟʠ ʦʪ ʜʘʪʯʠʢʘ ʨʘʩʭʦʜʘ ʧʠʪʘʶʱʝʛʦ ʧʦʪʦʢʘ ʚ ʩʛʫʩʪʠʪʝʣʴ ʠ ʧʦ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʆʉ) ʦʪ ʜʘʪʯʠʢʘ 
ʫʨʦʚʥʷ ʧʦʩʪʝʣʠ. 

 

 
ʉʡʪ. 6. ʃʧʥʚʡʦʡʩʧʛʙʦʦʙʸ ʪʡʪʫʞʥʙ ʬʨʩʙʛʤʞʦʡʸ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʨʘʙʦʪʳ ʩʛʫʩʪʠʪʝʣʷ ʷʚʣʷʶʪʩʷ: ʫʨʦ-

ʚʝʥʴ ʧʦʩʪʝʣʠ, ʥʘ ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʩʪʝʧʝʥʴ ʬʣʦʢʫʣʷʮʠʠ, ʠ ʤʘʩʩʘ ʧʦʩʪʝʣʠ, ʢʦʪʦʨʘʷ ʚʣʠʷʝʪ ʥʘ ʧʣʦʪʥʦʩʪʴ 
ʩʛʫʱʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

ʆʧʠʩʘʥʥʳʝ ʉʋ ʜʣʷ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʢʦʥʪʫʨʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠʤʝʶʪ 
ʩʚʦʠ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ. ʂʘʩʢʘʜʥʘʷ ʉʋ, ʥʘʧʨʠʤʝʨ, ʫʤʝʥʴʰʘʝʪ ʚʨʝʤʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʩʥʠʞʘʝʪ ʢʦʣʝʙʘ-
ʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʥʦ ʤʥʦʛʦʩʚʷʟʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʆʋ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦ-
ʩʪʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʤ [1, c. 40]. 
 

ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
 

1. ʌʝʜʦʨʦʚʘ ʕ. ʈ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʠʪʘʶʱʝʛʦ ʧʦʪʦʢʘ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʩʛʫʩʪʠʪʝʣʷʤʠ ʧʨʠ 
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ɹʫʭʘʨʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
 

 
ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʣʫʯʝʥʠʷ ʥʦʚʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʧʨʦʢʣʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʦʣʠʘʢʨʠʣʦʚʳʤ 

ʧʦʢʨʳʪʠʝʤ ʠ ʢʣʝʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ ʚ ʨʘʙʦʪʝ [1] ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʥʦʚʦʡ ʪʝʭ-
ʥʦʣʦʛʠʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʝʝ ʨʝʘʣʠʟʘʮʠʠ, ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʠʪʘʨʥʦ - ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʊʇʄ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʩʣʝ ʢʨʠʦʣʠʟʘ ʧʘʢʝʪʳ ʤʘʪʝʨʠʘʣʦʚ (50, 100 ʠ 150 ʮʠʢʣʦʚ) ʧʨʠ ʜʝʡʩʪʚʠʠ ʪʝʤʧʝ-
ʨʘʪʫʨ ʦʭʣʘʞʜʝʥʠʷ (25ɿʂ) ʠ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʟʛʠʙʘ (ʜʦ 300 000 ʮʠʢʣʦʚ ʠʟʛʠʙʘ) ʫʜʣʠʥʝʥʠʝ ʧʨʠ ʨʘʟʨʳʚʝ 
ʚʦʟʨʘʩʪʘʝʪ ʜʣʷ ʨʘʟʥʳʭ ʧʘʢʝʪʦʚ ʚ 1,5-2 ʨʘʟʘ; ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʨʘʟʨʳʚʝ ʩʥʠʞʘʝʪʩʷ ʥʘ 2-20% ʚ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʧʘʢʝʪʘ; ʧʨʦʯʥʦʩʪʴ ʧʨʠ ʨʘʩʩʣʘʠʚʘʥʠʠ ʧʘʢʝʪʦʚ ʧʘʜʘʝʪ ʥʘ 10-44%; ʩʪʝʧʝʥʴ ʠ ʭʘʨʘʢ-
ʪʝʨ ʨʘʟʨʫʰʝʥʠʷ ʧʘʢʝʪʦʚ ʤʘʪʝʨʠʘʣʦʚ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʮʠʢʣʦʚ ʢʨʠʦʣʠʟʘ, ʮʠʢʣʦʚ ʠʟʛʠʙʘ ʠ ʥʘʣʠʯʠʷ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʩʚʦʡʩʪʚʘ ʠ ʤʝʪʦʜʳ ʢʣʝʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺʣʠʷʥʠʝ ʠʭ ʚ ʬʠʟʠʢʦ-
ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ. ɼʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚʳʙʦʨʘ ʢʣʝʝʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 
ʦʜʝʞʜʳ. 
ʃʤʷʰʞʛʙʸ ʪʤʧʛʙ: ʢʨʠʦʣʠʟ ʧʘʢʝʪʘ, ʠʟʛʠʙ, ʧʨʦʯʥʦʩʪʴ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʠʘʣʦʚ, ʚʦʟʜʝʡʩʪʚʠʝ, ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 
 

INFLUENCE OF THE ADHESIVE COMPOUND TO THE PHYSICAL AND MECHANICAL 
CHARACTERISTICS OF TEXTILE MATERIALS AND KNITTING IN THE CLOTHES MANUFACTURE 

 
Mukhamedzhanova Sabrina Zamaletdinova, 

Bozorov Erkin Shukhrat coals 
 

Abstract: The properties and methods of glue joints are studied in the article. Their influence on the physical 
and mechanical properties of materials. Recommendations are given for the selection of adhesive materials for 
the production of clothing. 
Key words: package cryolysis, bending, strength, material characteristics, impact, technological parameters. 
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ʣʠʮʝʚʦʛʦ ʧʦʢʨʳʪʠʷ ʫ ʤʘʪʝʨʠʘʣʘ. 
ʈʘʟʨʘʙʦʪʘʥ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʡ ʤʝʪʦʜ ʚʳʙʦʨʘ ʧʨʝʜʤʝʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ 

ʚʭʦʜʷʪ ʢʦʩʪʶʤʥʳʝ, ʧʘʣʴʪʦʚʳʝ, ʧʣʘʱʝʚʳʝ, ʪʨʠʢʦʪʘʞʥʳʝ ʣʴʥʦʩʦʜʝʨʞʘʱʠʝ ʧʦʣʦʪʥʘ ʠ ʢʣʝʝʚʳʝ ʤʘʪʝ-
ʨʠʘʣʳ ʨʘʟʥʳʭ ʬʠʨʤ ʤʠʨʘ. ɺ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʠʭ ɻʆʉʊ ʦʧʨʝʜʝʣʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʠʙʨʦʬʦʨʤʦʚʘʥʠʷ. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʣʦʞʥʦʩʪʷʭ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʧʦʜʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʚ 
ʧʘʢʝʪʳ, ʚ ʚʠʜʫ ʰʠʨʦʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʘʥʠʟʦʪʨʦʧʠʠ ʠʭ ʩʚʦʡʩʪʚ (ʝ=5-70%, (ʦ=0,2-20ʄʇʘ, ɽ ʶ=0,2-27 
ʄʇʘ, J=0,2-60 ɼʞ)). ʆʩʫʱʝʩʪʚʣʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝ-
ʥʠʡ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʜʠʣʘ ʠʭ ʧʨʘʚʠʣʴʥʦʩʪʴ. ʀʩʧʦʣʴʟʫʷ ʩʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ, ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʨʝʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʪʝʢʩʪʠʣʴʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʘʢʝʪʦʚ ʥʘ ʠʭ ʦʩʥʦʚʝ [2].  

ɺ ʨʘʙʦʪʝ [3] ʨʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʬʦʨʤʦʫʩʪʦʡʯʠʚʳʭ ʜʝʪʘʣʝʡ ʰʚʝʡʥʳʭ 
ʠʟʜʝʣʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʧʦʣʠʤʝʨʥʳʭ ʢʦʣʣʘʛʝʥʩʦʜʝʨʞʘ-
ʱʠʭ ʢʦʤʧʦʟʠʮʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʪʭʦʜʦʚ ʢʦʞʝʚʝʥʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʢʦʣʣʘʛʝʥ, ʧʦʣʫʯʝʥʥʳʡ ʠʟ ʦʪʭʦʜʦʚ ʢʦʞ, ʦʙʣʘʜʘʝʪ ʢʦʞʝʧʦʜʦʙʥʳʤ ʩʚʦʡʩʪʚʦʤ, ʣʫʯʰʝʡ ʚʦʟʜʫʭʦʧʨʦʥʠʮʘʝ-
ʤʦʩʪʴʶ, ʚʳʩʦʢʠʤʠ ʧʨʦʯʥʦʩʪʥʳʤʠ, ʘʜʛʝʟʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʄʘʪʝʨʠʘʣʳ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʭʦʨʦʰʦ ʬʦʨ-
ʤʫʶʪʩʷ ʠ ʩʣʝʛʢʘ ʧʨʦʥʠʢʘʶʪ ʥʘ ʚʳʩʦʢʦʧʦʨʠʩʪʳʝ ʩʫʙʩʪʨʘʪʳ.  

ɺ ʩʨʘʚʥʝʥʠʠ ʩ ʞʝʩʪʢʦʩʪʴʶ [4], ʨʘʙʦʪʘ ʠʟʛʠʙʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 
ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʥʘʯʝʥʠʷʭ ʞʝʩʪʢʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʝʣʠʯʠʥʘ 
ʨʘʙʦʪʳ ʠʟʛʠʙʘ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ɹʦʣʝʝ ʚʳʧʫʢʣʘʷ ʬʦʨʤʘ ʢʨʠʚʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 
ʪʦʤ, ʯʪʦ ʜʣʷ ʠʟʛʠʙʘ ʧʨʦʙʳ ʧʦʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʘʷ ʵʥʝʨʛʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʘʷ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 
ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ.  

ʇʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʣʝʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʜʝʞʜʳ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 5,9 ʜʦ 42,9 
ʤʢɼʞ. ʇʨʠʤʝʥʝʥʠʝ ʊʂʇʄ ʧʦʚʳʰʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʪʢʘʥʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʧʦʩʣʝ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 
2,5ï3 ʨʘʟʘ. ʉʦʩʪʘʚʣʝʥʳ ʩʧʨʘʚʦʯʥʳʝ ʜʘʥʥʳʝ (ʪʘʙʣ. 2) ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʢʣʝʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠʟ ʢʦʩʪʶʤʥʳʭ ʪʢʘʥʝʡ ʩ ʨʘʟʥʳʤʠ ʊʂʇʄ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʭ ʨʘʮʠʦ-
ʥʘʣʴʥʳʡ ʚʳʙʦʨ. ʇʦʢʘʟʘʥʘ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʊʂʇʄ ʥʘ ʪʢʘʥʦʡ ʠ ʪʨʠʢʦʪʘʞʥʦʡ ʦʩʥʦʚʝ ʜʣʷ ʬʨʦʥʪʘʣʴ-
ʥʦʛʦ ʜʫʙʣʠʨʦʚʘʥʠʷ ʜʝʪʘʣʝʡ ʠʟ ʢʘʤʚʦʣʴʥʳʭ ʠ ʣʴʥʷʥʳʭ ʢʦʩʪʶʤʥʳʭ ʪʢʘʥʝʡ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʛʨʘʜʘʮʠʷ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ ʢʣʝʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʜʝʞʜʳ ʠʟ ʢʦ-
ʩʪʶʤʥʳʭ ʪʢʘʥʝʡ (ʪʘʙʣ. 3.). 

ɼʣʷ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʡ ʦʪʜʝʣʢʠ ʪʢʘʥʝʡ ʧʦʣʫʯʝʥʳ ʪʨʠ ʩʦʩʪʘʚʘ ʢʦʤʧʦʟʠʮʠʠ. 
ʉʫʱʝʩʪʚʫʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʦʫʩʪʦʡʯʠʚʦʡ ʦʪʜʝʣʢʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦ-

ʞʝʥ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʥʘʥʝʩʝʥʠʠ ʦʪʜʝʣʦʯʥʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʪʢʘʥʴ, ʧʦʜʩʫʰʢʫ ʠ 
ʩʫʰʢʫ ʧʨʦʧʠʪʘʥʥʦʡ ʪʢʘʥʠ, ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʚʳʩʫʰʝʥʥʦʡ ʪʢʘʥʠ ʠ ʧʨʦʤʳʚʢʫ ʜʣʷ ʫʜʘʣʝʥʠʷ ʨʘʟʣʠʯ-
ʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʝ ʚʩʪʫʧʠʚʰʠʭ ʚ ʨʝʘʢʮʠʶ. ʇʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʝ ʜʝʪʘʣʴ ʬʦʨʤʦʚʘʣ-
ʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʫʰʢʝ ʧʨʝʩʩʘ ʩ ʥʘʥʝʩʝʥʠʝʤ ʥʘ ʜʝʬʦʨʤʠʨʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʩʧʝʮʠʘʣʴʥʦʛʦ ʨʘʩʪʚʦʨʘ 
ʚ ʢʘʧʝʣʴʥʦ-ʘʵʨʦʟʦʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʇʦʢʘʟʘʪʝʣʠ ʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫʛʣʦʚ Ŭ ʠ ʩʪʨʝʣʳ ʧʨʦʛʠʙʘ ä 
ʟʘʤʝʨʷʣʠ ʧʦʩʣʝ ʩʲʝʤʘ ʦʪʬʦʨʤʦʚʘʥʥʦʡ ʜʝʪʘʣʠ ʧʦ ʠʩʪʝʯʝʥʠʠ 1 ʯʘʩʘ, 6 ʯʘʩʦʚ, 1 ʩʫʪʢʠ ʠ 15 ʩʫʪʦʢ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʦʙʨʘʟʮʳ ʜʝʪʘʣʝʡ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʉʂ-1 ʠ ʉʂ-3 
ʩʦʩʪʘʚʦʚ, ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ Ŭ ʠ ä, ʘ ʦʙʨʘʟʮʳ ʜʝʪʘʣʠ ʩ ʉʂ-2 ʩʦʩʪʘ-
ʚʦʤ ʦʙʣʘʜʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦ ʩʪʘʙʠʣʴʥʳʤʠ ʫʩʪʦʡʯʠʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʧʨʠʤʝʥʝ-
ʥʠʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʰʚʝʡʥʳʭ ʠʟʜʝʣʠʡ [5]. 

ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʢʣʝʝʚʳʝ ʤʘʪʝʨʠʘʣʳ ʥʦʚʳʭ ʚʠʜʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʩʧʦ-
ʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʚ ʰʚʝʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ.  
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ʋʙʚʤʡʯʙ 2 
ʈʧʣʙʠʙʫʞʤʡ ʭʡʠʡʣʧ-ʥʞʮʙʦʡʰʞʪʣʡʞ ʪʛʧʢʪʫʛʙ ʣʤʞʞʛʴʮ ʪʧʞʝʡʦʞʦʡʢ ʧʝʞʟʝʴ 

ʇʦʢʘʟʘʪʝʣʴ 
ʬʦʨʤʦʫʩ-
ʪʦʡʯʠʚʦʩʪʠ 

ɺʠʜ 
ʦʩʥʦʚʥʦʡ  
ʪʢʘʥʠ 

ʇʦʚʝʨʭʥʦʩʪʥʘʷ 
ʧʣʦʪʥʦʩʪʴ  
ʦʩʥʦʚʥʦʡ 
ʪʢʘʥʠ, ʛ/ʤ2 

ʆʩʥʦʚʘ ʊʂʇʄ 

ʪʢʘʥʘʷ ʪʨʠʢʦʪʘʞʥʘʷ ʥʝʪʢʘʥʘʷ 

ʋʧʨʫʛʦʩʪʴ  
ʋ, % 

ʂʦʩʪʶʤʥʘʷ ʣʴʥʷ-
ʥʘʷ 

<250 70-80 60-90 60-80 

Ó250 70-90 70-90 70-80 

ʂʦʩʪʶʤʥʘʷ ʢʘʤ-
ʚʦʣʴʥʘʷ 

<250 65-80 60-90 60-80 

Ó250 60-80 60-70 60-80 

ɾʝʩʪʢʦʩʪʴ  
ʥʘ ʠʟʛʠʙ  
ʈ, ʩʅ 

ʂʦʩʪʶʤʥʘʷ ʣʴʥʷ-
ʥʘʷ 

<250 2,8-5,2 1,9-4,3 3,4-4,2 

Ó250 4,2-8,5 2,5-5,9 3,3-6,2 

ʂʦʩʪʶʤʥʘʷ ʢʘʤ-
ʚʦʣʴʥʘʷ 

<250 2,3-3,7 1,4-2,6 2,3-2,8 

Ó250 3,0-6,0 2,0-2,9 3,8-4,9 

ʈʘʙʦʪʘ  
ʠʟʛʠʙʘ 
ɸʠ, ʤʢɼʞ 

ʂʦʩʪʶʤʥʘʷ ʣʴʥʷ-
ʥʘʷ 

<250 16-19 12-21 15-17 

Ó250 17-39 15-46 11-28 

ʂʦʩʪʶʤʥʘʷ ʢʘʤ-
ʚʦʣʴʥʘʷ 

<250 11-17 12-21 9-14 

Ó250 12-14 11-16 10-11 

ʈʘʙʦʪʘ ʚʦʩʩʪʘ-
ʥʦʚ-ʣʝʥʠʷ 
ɸʚ, ʤʢɼʞ 

ʂʦʩʪʶʤʥʘʷ ʣʴʥʷ-
ʥʘʷ 

<250 15-18 11-19 11-13 

Ó250 15-37 14-43 8-23 

ʂʦʩʪʶʤʥʘʷ ʢʘʤ-
ʚʦʣʴʥʘʷ 

<250 10-15 9-17 5-9 

Ó250 11-13 8-13 6-8 

ʈʘʟʥʦʩʪʴ 
ʨʘʙʦʪ 
æɸ=ɸʠīɸʚ, 
ʤʢɼʞ 

ʂʦʩʪʶʤʥʘʷ ʣʴʥʷ-
ʥʘʷ 

<250 0,4-1,6 0,6-2,3 3,3-4,9 

Ó250 1,5-2,1 0,7-3,4 3,1-5,0 

ʂʦʩʪʶʤʥʘʷ ʢʘʤ-
ʚʦʣʴʥʘʷ 

<250 2,1-2,7 1,0-3,8 3,0-5,5 

Ó250 2,3-2,7 1,9-3,2 3,5-4,1 

ʈʝʟʠʣʴʷʥʩ 
R=ɸʚ/ɸʠ 

ʂʦʩʪʶʤʥʘʷ ʣʴʥʷ-
ʥʘʷ 

<250 0,92-0,97 0,87-0,96 0,70-0,73 

Ó250 0,88-0,96 0,83-0,95 0,73-0,82 

ʂʦʩʪʶʤʥʘʷ ʢʘʤ-
ʚʦʣʴʥʘʷ 

<250 0,81-0,85 0,75-0,94 0,60-0,68 

Ó250 0,82-0,85 0,75-0,87 0,60-0,68 

 
ʋʙʚʤʡʯʙ 3 

ɼʩʙʝʙʯʡʸ ʣʤʞʞʛʴʮ ʪʧʞʝʡʦʞʦʡʢ ʧʝʞʟʝʴ ʨʧ ʪʫʞʨʞʦʡ ʭʧʩʥʧʬʪʫʧʢʰʡʛʧʪʫʡ 

ʉʪʝʧʝʥʴ 
ʌʦʨʤʦʫʩʪʦʡʯʠʚʦʩʪʠ 

ɾʝʩʪʢʦʩʪʴ ʥʘ ʠʟ-
ʛʠʙ, ʩʅ 

ʋʧʨʫʛʦʩʪʴ, % 
ʈʘʙʦʪʘ 
ʠʟʛʠʙʘ, 
ʤʢɼʞ 

ʈʝʟʠʣʴʷʥʩ 

ʅʠʟʢʘʷ ʜʦ 2,0 ʜʦ 60 ʜʦ 10 ʜʦ 0,6 

ʉʨʝʜʥʷʷ ʦʪ 2,0 ʜʦ 5,0 ʦʪ 60 ʜʦ 75 ʦʪ 10 ʜʦ 25 ʦʪ 0,6 ʜʦ 0,8 

ɺʳʩʦʢʘʷ ʩʚʳʰʝ 5,0 ʩʚʳʰʝ 75 ʩʚʳʰʝ 25 ʩʚʳʰʝ 0,8 

 
ʋʙʚʤʡʯʙ 4 

ʊʧʪʫʙʛ ʧʫʝʞʤʧʰʦʧʜʧ ʩʙʪʫʛʧʩʙ ʣʧʥʨʧʠʡʯʡʡ 

ɺʝʱʝʩʪʚʦ 
ʂʘʨʙʦʤʦʣ ʎʕʄ, 
ʛ/ʣ 

ʍʣʦʨʠʩʪʳʡ ʘʤʤʦʥʠʡ, ʛ/ʣ 
ʇʦʣʠʘʢʨʠʣʘʤʠʜ 8 %-ʡ ʨʘʩʪʚʦʨ, 
ʛ/ʣ 

ʉʂ-1-ʩʦʩʪʘʚ 100 5 5 

ʉʂ-2-ʩʦʩʪʘʚ 80 5 10 

ʉʂ-3-ʩʦʩʪʘʚ 60 5 15 
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¼µÂ¾´Ë ¸·³¾Â¾²»µ½¸Ï »µº°» ² 
¿À¾¸·²¾´ÁÂ²µ ¾´µ¶´Ë 

¼ãåÐÜÕÔÖÐÝÞÒÐ ÁÐÑàØÝÐ ´ÖÐÜÞÛØâÔØÝÞÒÝÐ 
ʘʩʩʠʩʪʝʥʪ 

ÀÐÔÖÐÑÞÒ ºÞÑØÛÖÞÝ ½ãàÐÛØ ãÓÛØ, 
¶ÐÜÞÛÞÒ ¶ÐÒÞåØà ÂÞåØàÞØç, 
¼ãàÐÔÞÒ °×Ø×ÖÞÝ °ÚÑÐà ãÓÛØ 

ʙʘʢʘʣʘʚʨʳ 
ɹʫʭʘʨʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

 

 
ʃʝʢʘʣʘ ʦʜʝʞʜʳ ï ʵʪʦ ʛʦʪʦʚʳʡ ʰʘʙʣʦʥ, ʧʦ ʢʦʪʦʨʦʤʫ ʨʘʩʢʨʘʠʚʘʶʪ ʧʘʨʪʠʶ. ʅʦ ʝʩʣʠ ʚʳ ʧʨʠʜʝʪʝ ʩ 

ʚʳʢʨʦʡʢʦʡ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫ ʚʘʩ ʟʘʢʘʟ ʥʝ ʧʨʠʤʫʪ. ʇʦʪʦʤʫ ʯʪʦ ʚʳʢʨʦʡʢʘ ʥʝ ʷʚʣʷʝʪʩʷ ʣʝʢʘʣʦʤ ʜʣʷ ʧʨʦ-
ʠʟʚʦʜʩʪʚʘ ʦʜʝʞʜʳ.  

ɺʳʢʨʦʡʢʘ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʪʘʣʝʡ, ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʤʦʜʝʣʠ ʠʟʜʝʣʠʷ, ʢʦʪʦʨʦʝ ʚʳ ʰʴʝʪʝ. ɺʳʢʨʦʡʢʘ 
ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʚʝʨʝʥʥʘʷ, ʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʧʨʦʚʝʨʝʥʥʘʷ, ʪʦʛʜʘ ʠʟʜʝʣʠʝ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʥʘ ʧʨʠʤʝʨʢʝ. 
ʇʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʚʳʢʨʦʡʢʝ ʤʦʞʥʦ ʰʠʪʴ ʨʘʟʥʳʝ ʚʝʱʠ, ʧʦʜʛʦʥʷʪʴ ʧʦʜ ʪʢʘʥʴ ʠ ʬʠʛʫʨʫ. ɼʝʪʘʣʠ ʚʳʢʨʦʡʢʠ 
ʤʦʛʫʪ ʥʝ ʠʤʝʪʴ ʭʦʨʦʰʝʛʦ ʩʦʧʨʷʞʝʥʠʷ, ʥʦ ʵʪʦ ʠ ʥʝ ʚʘʞʥʦ ʧʦʨʦʡ, ʪʘʢ ʢʘʢ ʧʦʰʠʚ ʥʘ ʜʦʤʫ ʜʣʷ ʩʝʙʷ ʠʟʥʘ-
ʯʘʣʴʥʦ ʜʦʧʫʩʢʘʝʪ ʥʝʙʦʣʴʰʠʝ ʨʘʩʭʦʞʜʝʥʠʷ ʧʦ ʩʨʝʟʘʤ. ʊʫʪ ʛʣʘʚʥʦʝ ʧʦʩʘʜʢʘ ʥʘ ʬʠʛʫʨʝ. 

ʕʪʦ ʚʦʟʤʦʞʥʦ ʠʣʠ ʧʨʠ ʧʨʦʩʪʝʡʰʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʜʝʪʘʣʝʡ (ʥʘʧʨʠʤʝʨ, 
ʶʙʢʘ ʪʠʧʘ ñʧʦʣʫʩʦʣʥʮʝ", ñʩʦʣʥʮʝ"), ʠʣʠ ʧʨʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʦʧʳʪʥʳʭ ʟʘʢʨʦʡʱʠʢʦʚ. ʅʦ 
ʯʘʱʝ ʚʩʝʛʦ ʥʘ ʯʝʨʪʝʞʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʢʦʥʪʫʨʳ ʜʝʪʘʣʝʡ ʠʣʠ ʧʝʨʝʩʝʢʘʶʪʩʷ, ʠʣʠ ʚʦʦʙʱʝ ʧʦʩʪʨʦʝ-
ʥʳ ʦʜʠʥ ʥʘ ʜʨʫʛʦʤ ʠ ʯʪʦʙʳ ʨʘʩʢʨʦʠʪʴ ʠʟʜʝʣʠʝ ʥʝʦʙʭʦʜʠâʤʦ ʩʥʘʯʘʣʘ ʠʟʛʦʪʦʚʠʪʴ ʠʣʠ ʧʦʩʪʨʦʠʪʴ ʣʝʢʘʣʘ 
ʜʝʪʘʣʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʠʥʦʛʜʘ ʣʝʢʘʣʘ ʥʘʟʳʚʘʶʪ ʰʘʙʣʦʥʘʤʠ). ʅʦ ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʠʩʪʫʧʠʪʴ ʢ ʧʦʩʪʨʦʝ-
ʥʠʶ ʣʝʢʘʣ, ʥʘ ʯʝʨʪʝʞʝ ʢʦʥʩʪʨʫʢʮʠʠ ʣʶʙʦʛʦ ʠʟʜʝʣʠʷ ʧʨʦʚʝʨʷʶʪ ʩʦʧʨʷʞʝʥʠʝ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʷ ʚ ʤʝʩʪʘʭ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʠʜʳ ʠ ʥʘʟʥʘʯʝʥʠʷ ʣʝʢʘʣʦ. ʀʟʫʯʝʥʳ ʤʝʪʦʜʳ ʠʟʛʦʪʦʚʣʝʥʠʷ ʣʝʢʘʣʦ 
ʜʣʷ ʣʝʛʢʠʭ ʠ ʚʝʨʭʥʝʡ ʦʜʝʞʜʳ, ʩʧʦʩʦʙʳ ʛʨʘʜʘʮʠʠ ʣʝʢʘʣ, ʤʝʪʦʜʳ ʨʘʟʤʥʦʞʝʥʠʝ ʣʝʢʘʣ. 
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ʠʭ ʩʦʝʜʠʥʝʥʠʷ ʢʘʢ ʧʦ ʢʦʥʬʠʛʫʨʘʮʠʠ, ʪʘʢ ʠ ʧʦ ʘʙʩʦʣʶʪʥʳʤ ʚʝʣʠʯʠʥʘʤ ʜʣʠʥʳ ʩʦʝʜʠʥʝʥʠʷ. ʇʨʠ ʥʝʦʙʭʦ-
ʜʠʤʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʣʠʥʠʠ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʚʠʜʘ ʣʝʢʘʣ - ʦʩʥʦʚʥʳʝ. ʧʨʦʠʟʚʦʜʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ. 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʩʥʦʚʥʳʝ ʣʝʢʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʣʝʢʘʣʘ-

ʦʨʠʛʠʥʘʣʳ, ʣʝʢʘʣʘ-ɻ ʪʘʣʦʥʳ ʠ ʨʘʙʦʯʠʝ ʣʝʢʘʣʘ. ʃʝʢʘʣʘ-ʦʨʠʛʠʥʘʣʳ ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʤʫ ʦʙʨʘʟʮʫ ʢʦʥʢʨʝʪʥʦʡ ʤʦʜʝʣʠ ʦʜʥʦʛʦ ʦʩʥʦʚʥʦʛʦ (ʙʘʟʠʩʥʦʛʦ) ʨʘʟʤʝʨʘ ʠ ʧʦʣʫʯʘʶʪ ʠʭ ʚʳʢʦʧʠʨʦʚʳ-
ʚʘʷ ʜʝʪʘʣʠ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʯʝʨʪʝʞʘ ʠ ʜʦʙʘʚʣʷʷ ʢ ʢʘʞʜʦʤʫ ʩʨʝʟʫ ʜʝʪʘʣʠ ʥʝʦʙʭʦʜʠʤʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 
ʧʨʠʧʫʩʢ. ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠâʧʫʩʢ ʚʭʦʜʷʪ: ʧʨʠʧʫʩʢ ʥʘ ʰʦʚ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʰʚʘ; 
ʧʨʠʧʫʩʢ ʥʘ ʢʘʥʪ, ʝʩʣʠ ʢʘʥʪ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʦ ʤʦʜʝʣʠ; ʧʨʠʧʫʩʢ ʥʘ ʦʛʠʙʘʥʠʝ, ʝʩʣʠ ʜʝʪʘʣʴ ʦʛʠʙʘʝʪ ʤʥʦʛʦ-
ʩʣʦʡʥʳʡ ʧʘʢʝʪ ʙʦʣʴʰʦʡ ʪʦʣʱʠʥʳ; ʧʨʠʧʫʩʢ ʥʘ ʦʩʳʧʘʝʤʦʩʪʴ (ʜʣʷ ʣʝʛʢʦ ʦʩʳʧʘʶʰʠʭʩʷ ʤʘʪʝʨʠʘʣʦʚ); ʧʨʠ-
ʧʫʩʢ ʥʘ ʫʨʘʙʦʪʢʫ ʧʨʠ ʚʣʘʞʥʦ-ʪʝʧʣʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʝʩʣʠ ʝʛʦ ʥʝ ʚʢʣʶʯʠʣʠ ʚ ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʠ; ʧʨʠʧʫʩʢ 
ʥʘ ʧʦʜʛʠʙʢʫ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʠ ʦʪ ʚʠʜʘ ʩʨʝʟʘ ʜʝʪʘʣʠ ʠ ʦʪ ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ; ʧʨʠʧʫʩʢ ʥʘ ʧʦʜ-
ʨʝʟʢʫ, ʝʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ ʪʨʝʙʫâʝʪʩʷ ʫʪʦʯʥʝʥʠʝ ʩʨʝʟʘ ʜʝʪʘʣʝʡ; ʧʨʠʧʫʩʢ ʥʘ ʧʦʜʛʦʥ-
ʢʫ ʠʟʜʝʣʠʷ, ʝʩʣʠ ʵʪʦ ʪʨʝʙʫʝʪʩʷ. 

ʃʝʢʘʣʘ-ɻ ʪʘʣʦʥʳ ʧʦʣʫʯʘʶʪ ʧʦ ʣʝʢʘʣʘʤ-ʦʨʠʛʠʥʘʣʘʤ ʧʫʪʝʤ ʛʨʘʜʘʮʠʠ ʠʭ ʥʘ ʚʩʝ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʝ 
ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʤʝʨʳ ʠ ʨʦʩʪʘ. ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ-ɻ ʪʘʣʦʥʦʚ ʠ ʜʣʷ ʧʨʦʚʝʨ-
ʢʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʣʝʢʘʣ. 

ʈʘʙʦʯʠʝ ʣʝʢʘʣʘ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʧʦ ʣʝʢʘʣʘʤ-ɻ ʪʘʣʦʥʘʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ: ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʢʣʘʜʢʠ ʣʝʢʘʣ ʠ ʟʘʨʠʩʦʚʢʠ ʝʝ ʥʘ ʤʘʪʝʨʠʘʣʝ, ʠʟʛʦʪʦʚʣʝʥʠʝ ʪʨʘʬʘʨʝʪʦʚ 
ʜʣʷ ʨʘʩʢʨʦʷ ʤʘʪʝʨʠʘʣʘ, ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʢʨʦʷ.  

ʂ ʦʩʥʦʚʥʳʤ ʣʝʢʘʣʘʤ ʦʪʥʦʩʷʪ ʩʣʝʜʫʶʱʠʝ ʣʝʢʘʣʘ ʜʝʪʘʣʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʦʩʥʦʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 
(ʠʣʠ, ʛʦʚʦʨʷ ʧʦ-ʜʨʫʛʦʤʫ, ʤʘʪʝʨʠʘʣʦʚ ʚʝʨʭʘ): ʩʧʠʥʢʠ, ʧʦʣʦʯʢʠ, ʨʫʢʘʚʘ (ʠʣʠ ʝʛʦ ʯʘʩʪʝʡ), ʧʝʨʝʜʥʝʡ ʠ ʟʘʜ-
ʥʝʡ ʯʘʩʪʝʡ ʙʨʶʢ, ʧʝʨʝʜʥʝʛʦ ʠ ʟʘʜʥʝʛʦ ʧʦʣʦʪʥʠʱ ʶʙʢʠ (ʠʣʠ ʢʣʠʥʴʝʚ) ʠ ʪ. ʧ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʟʘʢʘʟʘʤ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʝʢʘʣ ʙʘʟʦʚʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ, ʵʪʠ ʣʝʢʘʣʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʙʝʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʧʫʩʢʦʚ. ʕʪʠ ʧʨʠʧʫʩʢʠ ʜʦʙʘʚʣʷʶʪ ʧʦʩʣʝ 
ʚʥʝʩʝʥʠʷ ʫʪʦʯʥʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʦʪ ʪʝʣʦʩʣʦʞʝʥʠʷ ʟʘʢʘʟʯʠʢʘ ʣʠʙʦ ʧʨʷʤʦ 
ʧʨʠ ʨʘʩʢʨʦʝ ʠʟʜʝʣʠʷ, ʣʠʙʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʦʩʥʦʚʥʳʭ ʣʝʢʘʣ ʤʦʜʝʣʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʧʫʩʢʠ ʚ ʣʝʢʘʣʘʭ ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʯʘʩʪʠʯʥʦ ʚ ʩʣʫʯʘʝ ʠʟʛʦ-
ʪʦʚʣʝʥʠʷ ʣʝʢʘʣ ʜʣʷ ʨʘʩʢʨʦʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ. 

ʇʨʦʠʟʚʦʜʥʳʝ ʣʝʢʘʣʘ - ʵʪʦ ʣʝʢʘʣʘ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʙʘʟʝ ʦʩʥʦʚʥʳʭ ʣʝʢʘʣ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ ʢʘʢ ʣʝʢʘ-
ʣʘ ʜʝʪʘʣʝʡ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟ ʤʘʪʝʨʠʘʣʘ ʚʝʨʭʘ - ʧʦʜʙʦʨʪ, ʚʝʨʭʥʠʡ ʚʦʨʦʪʥʠʢ, ʢʘʨʤʘʥʳ, ʛʫʣʴʬʠʢ ʠ 
ʦʪʢʦʩ ʢ ʙʨʶʢ, ʧʦʷʩ ʙʨʶʢ ʠ ʶʙʢʠ, ʙʦʢʦʚʳʝ ʟʘʩʪʝʞʢʠ ʙʨʶʢ ʠ ʶʙʢʠ ʠ ʪ. ʧ., ʪʘʢ ʠ ʣʝʢʘʣʘ ʚʩʝʭ ʜʝʪʘʣʝʡ ʠʟʜʝ-
ʣʠʷ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟ ʧʦʜʢʣʘʜʦʯʥʳʭ ʠ ʧʨʦʢʣʘʜʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʋʞʝ ʧʦ ʩʘʤʦʤʫ ʥʘʟʚʘʥʠʶ - ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ - ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʟʥʘʯʝʥʠʝ ʵʪʠʭ ʣʝʢʘʣ. ʇʦ 
ʥʠʤ ʧʨʦʠʟʚʦʜʷʪ ʥʘʤʝʣʢʫ ʨʘʩʧʦʣʦʞʝʥʠʷ ʢʘʨʤʘʥʦʚ, ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʤʝʣʢʠʭ ʜʝʪʘʣʝʡ (ʥʘʢʦʣʝʥʥʠʢʦʚ, ʧʘ-
ʪʦʚ, ʢʣʘʧʘʥʦʚ ʠ ʪ. ʧ.), ʧʝʪʝʣʴ, ʤʝʩʪ ʧʨʠʰʠʚʘʥʠʷ ʧʫʛʦʚʠʮ, ʣʠʥʠʡ ʧʦʜʨʝʟʢʠ ʧʨʠ ʫʪʦʯʥʝʥʠʠ ʜʝʪʘʣʠ ʧʦʩʣʝ 
ɺʊʆ ʠ ʪʘʢ ʪ.ʜ. 

ɺ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʠʟ-
ʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ (ʥʘʧʨʠʤʝʨ, ʥʘ ʄʇʐʆ ñʄʦʩʢʚʘôô ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʤʫʞʩʢʠʭ ʩʦʨʦʯʝʢ) ʫʥʠʬʠʮʠʨʦʚʘʥʳ 
ʥʝ ʪʦʣʴʢʦ ʤʝʣʢʠʝ, ʥʦ ʠ ʦʩʥʦʚʥʳʝ ʜʝʪʘʣʠ ʠʟʜʝʣʠʷ - ʧʦʣʦʯʢʘ, ʩʧʠʥʢʘ, ʨʫʢʘʚ. 

ʃʝʢʘʣʘ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ ʪʦʥʢʦʛʦ ʢʘʨʪʦʥʘ (ʪʦʣʱʠʥʘ 0, 2 - 1,62 ʤʤ). ɺʣʘʞʥʦʩʪʴ ʢʘʨʪʦʥʘ ʥʝ ʜʦʣʞʥʘ 
ʧʨʝʚʳʰʘʪʴ 8 ʧʨʦʮ. ʧʨʠ ʥʦʨʤʘʣʴʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ 60-65 ʧʨʦʮ. 

ʅʘ ʢʘʞʜʦʤ ʣʝʢʘʣʝ ʫʢʘʟʳʚʘʶʪ: 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʣʝʢʘʣʘ (ʦʨʠʛʠʥʘʣ ʠʣʠ ʵʪʘʣʦʥ); 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝʣʠʷ; 

¶ ʥʦʤʝʨ ʤʦʜʝʣʠ; 

¶ ʥʘʟʥʘʯʝʥʠʝ ʣʝʢʘʣʘ (ʚʝʨʭ, ʧʦʜʢʣʘʜʢʘ, ʧʨʠʢʣʘʜ); 

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ ʜʝʪʘʣʠ (ʧʦʣʦʯʢʘ, ʩʧʠʥʢʘ ʠ ʪ. ʜ.) ʠʣʠ ʠʭ ʢʦʜ; 

¶ ʨʘʟʤʝʨ ʠ ʨʦʩʪ (ʠʣʠ ʨʘʟʤʝʨ ʠ ʨʦʩʪʘ); 

¶ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ; 
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¶ ʣʠʥʠʶ ʜʦʣʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʪʢʘʥʠ (ʥʘʧʨʘʚʣʝʥʠʝ ʥʠʪʠ ʦʩʥʦʚʳ); 

¶ ʣʠʥʠʠ ʜʦʧʫʩʢʘʝʤʳʭ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʜʦʣʝʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ; 

¶ ʣʠʥʠʠ ʜʦʧʫʩʢʘʝʤʳʭ ʥʘʜʩʪʘʚʦʢ. 
ʅʘ ʦʜʥʦʤ ʣʝʢʘʣʝ ʠʟ ʢʦʤʧʣʝʢʪʘ (ʦʙʳʯʥʦ ʥʘ ʣʝʢʘʣʝ ʚʝʨʭʘ ʩʧʠʥʢʠ) ʧʠʰʫʪ ʩʧʝʮʠʬʠʢʘʮʠʶ ʣʝʢʘʣ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ - ʵʪʦ ʪʘʙʣʠʮʘ, ʛʜʝ ʧʝʨʝʯʠʩʣʝʥʳ ʥʘʠʤʝʥʦʚʘʥʠʷ ʚʩʝʭ ʣʝʢʘʣ ʚʭʦʜʷʱʠʭ ʚ ʢʦʤʧʣʝʢʪ, ʠʭ ʢʦ-
ʣʠʯʝʩʪʚʦ ʠ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʢʨʦʷ. 

ɼʣʷ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ ʩʦʝʜʠʥʝʥʠʷ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʷ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦ ʩʨʝʟʘʤ ʣʝʢʘʣ ʩʪʘʚʷʪ 
ʢʦʥʪʨʦʣʴʥʳʝ ʟʥʘʢʠ (ʥʘʜʩʝʯʢʠ). ʏʝʤ ʩʣʦʞʥʝʝ ʣʠʥʠʠ ʩʦʝʜʠʥʝʥʠʷ, ʪʝʤ ʯʘʱʝ ʩʪʘʚʷʪ ʥʘʜʩʝʯʢʠ. ʅʘ ʣʝʢʘʣʘʭ-
ʦʨʠʛʠʥʘʣʘʭ ʠ ʣʝʢʘʣʘʭ-ɻ ʪʘʣʦʥʘʭ ʥʘʥʦʩʷʪ ʣʠʥʠʠ ʠʟʤʝʨʝʥʠʷ ʦʩʥʦʚʥʳʭ ʫʯʘʩʪʢʦʚ ʢʦʥʩʪʨʫʢʮʠʠ. ʈʘʙʦʯʠʝ ʣʝʢʘʣʘ 
ʧʨʦʚʝʨʷʶʪ ʧʦ ʣʝʢʘʣʘʤ-ɻ ʪʘʣʦʥʘʤ ʥʝ ʨʝʞʝ ʦʜʥʦʛʦ ʨʘʟʘ ʚ ʤʝʩʷʮ. ʃʝʢʘʣʘ-ɻ ʪʘʣʦʥʳ - ʦʜʠʥ ʨʘʟ ʚ ʢʚʘʨʪʘʣ. 

ɺ ʩʞʣʧʥʞʦʝʙʯʡʸʮ ʤʦʜʝʣʠʨʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʦʪʜʝʣʴʥʳʭ ʭʫʜʦʞʥʠʢʦʚ-ʤʦʜʝʣʴʝʨʦʚ ʤʳ ʥʠʢʦʛʜʘ 
ʥʝ ʚʠʜʠʤ ʧʨʠʚʷʟʘʥʥʦʩʪʴ ʤʦʜʝʣʠ ʢ ʦʜʥʦʤʫ ʨʘʟʤʝʨʫ ʠ ʨʦʩʪʫ. ʏʘʱʝ ʚʩʝʛʦ ʤʦʜʝʣʴ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʨʘʟʤʝ-
ʨʦʚ ʠ ʨʦʩʪʦʚ ʩ ʫʯʝʪʦʤ ʚʦʟʨʘʩʪʥʦʛʦ ʚʣʠʷʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟʜʝʣʠʷ ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʨʦʩʪʘ - 
ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʝʤʢʠʡ ʠ ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʮʝʩʩ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʦʙʳʯʥʦ ʢʦʥʩʪʨʫʢʮʠʶ, ʘ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ ʠ ʢʦʤʧʣʝʢʪ ʣʝʢʘʣ ʥʘ ʦʜʠʥ ʨʘʟʤʝʨ ʠ ʨʦʩʪ. ʇʦʣʫʯʠʪʴ ʢʦʤʧʣʝʢʪ ʣʝʢʘʣ ʜʣʷ ʠʟʜʝʣʠʡ ʚʩʝʭ ʨʘʟʤʝ-
ʨʦʚ ʠ ʨʦʩʪʦʚ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʭʫʜʦʞʥʠʢʦʤ-ʤʦʜʝʣʴʝʨʦʤ ʜʣʷ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʠʣʠ ʚʩʝʭ ʨʘʟʤʝʨʦʚ ʠ ʨʦʩʪʦʚ 
ʙʘʟʦʚʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʨʝʜʝʣʘʭ ʧʦʣʥʦʪʥʦʡ, ʘ ʪʦ ʠ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʳ, ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʛʨʘʜʘʮʠʠ ʣʝʢʘʣ. 

ʀʟʚʝʩʪʥʳ ʪʨʠ ʩʧʦʩʦʙʳ ʛʨʘʜʘʮʠʠ ʣʝʢʘʣ: ʩʧʦʩʦʙ ʛʨʫʧʧʠʨʦʚʢʠ, ʣʫʯʝʚʦʡ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ 
ʨʘʩʯʝʪʥʳʡ. ʇʨʠ ʧʝʨʚʦʤ ʩʧʦʩʦʙʝ ï ʛʨʫʧʧʠʨʦʚʢʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʜʚʘ ʢʦʤʧʣʝʢʪʘ ʣʝʢʘʣ ʜʝʪʘʣʝʡ (ʯʘʱʝ 
ʚʩʝʛʦ ʜʣʷ ʩʨʝʜʥʝʛʦ ʠ ʢʨʘʡʥʝʛʦ ʨʘʟʤʝʨʦʚ) ʠ ʩʦʚʤʝʱʘʶʪ ʦʜʥʦʠʤʝʥʥʳʝ ʣʝʢʘʣʘ ʧʦ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤ ʣʠʥʠ-
ʷʤ. ʇʦʩʣʝ ʵʪʦʛʦ ʩʦʝʜʠʥʷʶʪ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ ʦʜʥʦʠʤʝʥʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʪʦʯʢʠ ʠ ʧʦʣʫʯʝʥʥʳʝ ʦʪʨʝʟ-
ʢʠ ʜʝʣʷʪ ʥʘ ʯʠʩʣʦ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʪʦʯʢʠ ʧʨʦʤʝʞʫ-
ʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ, ʘ ʪʘʢʞʝ ʧʨʠʨʘʱʝʥʠʝ ʦʪ ʨʘʟʤʝʨʘ ʢ ʨʘʟʤʝʨʫ. ʉʦʝʜʠʥʷʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʦʯʢʠ ʧʦʣʫ-
ʯʘʶʪ ʢʦʥʪʫʨʳ ʣʝʢʘʣ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ.  

ɺʪʦʨʦʡ, ʣʫʯʝʚʦʡ, ʩʧʦʩʦʙ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʟ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʦʯʢʠ ʢʦʥʩʪʨʫʢʮʠʠ (ʘ ʠʥʦʛʜʘ ʠ 
ʪʦʯʢʠ ʚʥʝ ʢʦʥʩʪʨʫʢʮʠʠ) ʥʘʟʳʚʘʝʤʦʡ ʬʦʢʫʩʦʤ ʧʨʦʚʦʜʷʪ ʯʝʨʝʟ ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʪʦʯʢʠ ʧʨʷʤʳʝ 
ʣʠʥʠʠ - ʣʫʯʠ. ʆʪ ʢʦʥʪʫʨʘ ʠʩʭʦʜʥʦʡ ʜʝʪʘʣʠ ʧʦ ʵʪʠʤ ʣʫʯʘʤ ʦʪʢʣʘʜʳʚʘʶʪ ʧʨʠʨʘʱʝʥʠʝ ʠ ʧʦ ʥʦʚʳʤ ʪʦʯʢʘʤ 
ʚʳʯʝʨʯʠʚʘʶʪ ʢʦʥʪʫʨʳ ʜʝʪʘʣʝʡ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʘʟʤʝʨʘ. ʕʪʦʪ ʩʧʦʩʦʙ ʥʘʠʙʦʣʝʝ ʪʦʯʝʥ ʜʣʷ ʜʝʪʘʣʝʡ ʙʣʠʟ-
ʢʠʭ ʢ ʧʨʘʚʠʣʴʥʳʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʬʦʨʤʘʤ. 

ʊʨʝʪʠʡ ʩʧʦʩʦʙ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʨʘʩʯʝʪʥʳʡ, ʧʦʣʫʯʠʣ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʠ. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ɼʣʷ ʢʘʞʜʦʡ ʜʝʪʘʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʳ-
ʙʠʨʘʶʪ ʦʩʥʦʚʥʳʝ ʚʝʨʪʠʢʘʣʴ ʠ ʛʦʨʠʟʦʥʪʘʣʴ. ɺʩʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʪʦʯʢʠ ʜʝʪʘʣʠ ʧʝʨʝʤʝʰʘʶʪ ʧʘʨʘʣʣʝʣʴ-
ʥʦ ʦʩʥʦʚʥʳʤ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʣʠʯʠʥʳ-ʧʨʠʨʘʱʝʥʠʷ. ɺʝʣʠʯʠʥʘ ʧʨʠʨʘʱʝʥʠʡ ʧʨʷʤʦ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥ-
ʯʠʚʦʩʪʴʶ ʨʘʟʤʝʨʥʳʭ ʧʨʠʟʥʘʢʦʚ. ɺʝʣʠʯʠʥʳ ʧʨʠʨʘʱʝʥʠʡ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʪʘʙ-
ʣʠʮ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʧʨʦʚʝʨʢʦʡ ʜʘʥʥʳʭ ʨʘʩʯʝʪʘ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʝʡ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʭ ʩʦʚ-
ʤʝʱʝʥʠʷ. ʈʘʟʤʝʨʥʳʝ ʧʨʠʟʥʘʢʠ ʪʠʧʦʚʳʭ ʬʠʛʫʨ ʠʟʤʝʥʷʶʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʣʠ ʫʤʝʥʴʰʝʥʠʝʤ ʨʘʟʤʝʨʘ ʠ 
ʨʦʩʪʘ ʥʘ ʧʦʩʪʦʷʥʥʫʶ (ʜʣʷ ʢʘʞʜʦʛʦ ʧʨʠʟʥʘʢʘ) ʚʝʣʠʯʠʥʫ.  

ʊʘʢ ʢʘʢ ʤʝʪʦʜʠʢʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʎʆʊʐʃ ʦʩʥʦʚʘʥʘ ʥʘ ʤʝʪʦʜʠʢʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʎʅʀʀʐʇ, ʪʦ 
ʠ ʛʨʘʜʘʮʠʶ ʣʝʢʘʣ ʚʳʧʦʣʥʷʶʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʎʅʀʀʐʇ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʕɺʄ ʩ ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʷʤʠ ʦʙʣʝʛʯʘʝʪ ʠ ʫʧʨʦʱʘʝʪ ʪʨʫʜ ʧʦ 
ʛʨʘʜʘʮʠʠ ʣʝʢʘʣ. ɺʘʞʥʘʷ ʠ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ ʨʘʟʤʥʦʞʝʥʠʷ ʣʝʢʘʣ ʨʝʰʘʝʪʩʷ ʚ ʉɸʇʈ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʳʩʪ-
ʨʦ ʠ ʪʦʯʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʪʦʨʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʘʟʤʝʨ-
ʥʳʭ ʧʨʠʟʥʘʢʦʚ, ʪʦ ʝʩʪʴ ʧʫʪʝʤ ʧʝʨʝʩʪʨʦʝʥʠʷ, ʘ ʥʝ ʛʨʘʜʘʮʠʠ. ɺ ʢʘʞʜʦʤ ʨʘʟʤʝʨʝ ʠ ʨʦʩʪʝ ʩʪʨʦʠʪʩʷ ʠ ʟʘʧʦ-
ʤʠʥʘʝʪʩʷ ʬʦʨʤʘ ʣʝʢʘʣ. ʕʪʦ ʟʘʥʠʤʘʝʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʫʥʜ ʜʦ ʧʘʨʳ ʤʠʥʫʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʣʦʞʥʦʩʪʠ 
ʧʦʩʪʨʦʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʘ ʜʝʪʘʣʝʡ, ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʤʝʨʦʚ ʠ ʢʦʤʧʣʝʢʪʘʮʠʠ ʢʦʤʧʴʶʪʝʨʘ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʨʘʟʤʥʦʞʝʥʠʝ ʣʝʢʘʣ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʛʨʘʜʘʮʠʝʡ ʠ ʧʝʨʝʩʪʨʦʝʥʠʝʤ. 

ɻʨʘʜʘʮʠʷ ï ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʙʳʩʪʨʳʡ ʩʧʦʩʦʙ, ʥʦ ʦʥ ʷʚʣʷʝʪʩʷ ʧʨʠʙʣʠʞʝʥʥʳʤ, ʠʟ-ʟʘ ʯʝʛʦ ʩʝʨʴʝʟʥʦ 
ʩʪʨʘʜʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʧʦʩʘʜʢʘ ʣʝʢʘʣ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʛʨʘʜʘʮʠʷ ʥʝ ʪʨʝʙʫʝʪ ʤʥʦʛʦ ʚʨʝʤʷ ʥʘ ʨʘʟ-
ʤʥʦʞʝʥʠʝ, ʥʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ, ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʠʣ ʜʣʷ ʠʩʧʨʘʚʣʝʥʠʷ ʠ ʦʪʣʘʜ-
ʢʠ ʤʦʜʝʣʠ ʚ ʜʨʫʛʠʭ ʨʘʟʤʝʨʘʭ, ʦʩʦʙʝʥʥʦ ʢʦʪʦʨʳʝ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʠʣʠ ʙʦʣʴʰʝ ʙʘʟʦʚʦʛʦ ʨʘʟʤʝʨʘ. 
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ʇʝʨʝʩʪʨʦʝʥʠʝ - ʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʡ ʩʧʦʩʦʙ, ʢʦʪʦʨʳʡ ʥʘ ʨʘʟʤʥʦʞʝʥʠʝ ʣʝʢʘʣ ʪʨʝʙʫʝʪ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ 
ʚʨʝʤʝʥʠ, ʯʝʤ ʧʨʠ ʛʨʘʜʘʮʠʠ. ʅʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʤʥʦʛʦ ʚʳʠʛʨʳʚʘʝʪ ʢʘʯʝʩʪʚʦ ʣʝʢʘʣ ʠ ʧʦʩʘʜʢʘ ʠʟʜʝʣʠʷ. 
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ɹʫʭʘʨʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥʳ ʠʩʪʦʨʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʠʢʦʪʘʞʘ, ʚʠʜʳ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʝʨʝʧʣʝʪʝʥʠʡ 
ʪʨʠʢʦʪʘʞʘ, ʘ ʪʘʢʞʝ ʩʚʦʡʩʪʚʘ ʪʨʠʢʦʪʘʞʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʦʜʝʞʜʳ. 
ʃʤʷʰʞʛʙʸ ʪʤʧʛʙ:  ʪʨʠʢʦʪʘʞ, ʪʨʠʢʦʪʘʞʥʳʝ ʧʝʨʝʧʣʝʪʝʥʠʷ ʧʝʪʝʣʴʥʳʡ ʨʷʜ, ʧʝʪʝʣʴʥʳʡ  ʩʪʦʣʙʠʢ, ʨʫʯʥʦʝ 
ʚʷʟʘʥʠʷ, ʤʘʰʠʥʥʦʝ ʚʷʟʘʥʠʷ. 
 

STUDYING KINDS AND PROPERTIES OF KNITTING IN MANUFACTURE CLOTHING 
 

Mukhamedzhanova S.D., 
Karimov I.G. 

 
The article examines the history of the occurrence of knitwear, the types and classification of weaves of 
knitwear, as well as the properties of knitted materials in the production of clothing. 
Key words: knitwear, knit weave looped row, looped column, hand knitting, machine knitting. 

 
ɺ ʛʘʨʜʝʨʦʙʝ ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʦʡ ʩʝʤʴʠ ʤʦʞʥʦ ʚʩʪʨʝʪʠʪʴ ʠʟʜʝʣʠʷ ʠʟ ʪʨʠʢʦʪʘʞʘ. ʂʨʦʤʝ ʧʦʰʠʚʘ 

ʦʜʝʞʜʳ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʜʨʘʧʠʨʦʚʢʝ, ʧʦʰʠʚʝ ʧʦʩʪʝʣʴʥʳʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ, ʧʦʣʦʪʝʥʝʮ ʠ ʧʣʝʜʦʚ.  
ɺʥʘʯʘʣʝ ʪʨʠʢʦʪʘʞʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʣʠʰʴ ʙʝʜʥʷʢʠ, ʥʦ ʟʘʪʝʤ ʦʥ ʧʨʠʢʦʚʘʣ ʩʚʦʠʤʠ ʚʝʣʠʢʦʣʝʧʥʳʤʠ 

ʢʘʯʝʩʪʚʘʤʠ ʚʥʠʤʘʥʠʝ ʚʝʜʫʱʠʭ ʜʠʟʘʡʥʝʨʦʚ ʠ ʠʟ çʥʝʙʣʘʛʦʨʦʜʥʦʛʦè ʤʘʪʝʨʠʘʣʘ ʦʥ ʩʪʘʣ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ 
ʠʟʛʦʪʦʚʣʝʥʠʷ ʵʢʩʢʣʶʟʠʚʥʳʭ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʬʨʘʥʮʫʟʩʢʦʛʦ ʰʝʨʩʪʷʥʦʛʦ ʠ ʠʪʘ-
ʣʴʷʥʩʢʦʛʦ ʚʠʩʢʦʟʥʦʛʦ ʪʨʠʢʦʪʘʞʘ. ʉʘʤʳʝ ʨʘʥʥʠʝ ʦʙʨʘʟʮʳ ʵʪʠʭ ʠʟʜʝʣʠʡ ʦʪʥʦʩʷʪʩʷ ʢʦ ʚʪʦʨʦʤʫ ʚʝʢʫ ʥ.ʵ. ɺ 
ɽʚʨʦʧʝ ʦʥ ʧʦʷʚʠʣʩʷ ʚ ʧʝʨʠʦʜ ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʠ ʧʨʦʠʟʚʦʜʠʣʩʷ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ ʢʨʶʯʢʘ ʠʣʠ 
ʩʧʠʮ. ɺʷʟʘʥʘʷ ʦʜʝʞʜʘ ʚ ʪʦ ʚʨʝʤʷ ʩʯʠʪʘʣʘʩʴ ʫʜʝʣʦʤ ʙʝʜʥʦʪʳ, ʟʥʘʪʴ ʞʝ ʧʨʝʜʧʦʯʠʪʘʣʘ ʜʦʨʦʛʠʝ ʧʦʣʦʪʥʘ. 
ʅʦ ʧʨʦʰʣʦ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʝʪʠʡ ʜʦ ʪʦʛʦ ʤʦʤʝʥʪʘ, ʢʦʛʜʘ ʚ ʜʚʘʜʮʘʪʳʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʠʪʘ-
ʣʴʷʥʩʢʠʡ ʤʦʜʝʣʴʝʨ ʕʣʴʟʘ ʉʢʴʷʧʘʨʝʣʣʠ ʦʪʢʨʳʣʘ ʝʤʫ ʜʚʝʨʠ ʚ ʤʠʨ ʚʳʩʦʢʦʡ ʤʦʜʳ ʠ ʙʝʰʝʥʦʡ ʧʦʧʫʣʷʨʥʦ-
ʩʪʠ ʫ ʚʩʝʭ ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ ʟʘ ʩʯʝʪ ʝʛʦ ʫʥʠʢʘʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠʜʝʘʣʴʥʦ ʦʙʣʝʛʘʪʴ ʯʝʣʦʚʝʯʝʩʢʦʝ ʪʝʣʦ.  

 ʊʨʠʢʦʪʘʞ ï ʵʪʦ ʚʷʟʘʥʦʝ ʧʦʣʦʪʥʦ (ʠʣʠ ʠʟʜʝʣʠʝ), ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʝʪʝʣʴ, ʧʝʨʝʧʣʝʪʘʶʱʠʭʩʷ ʚ ʧʨʦ-
ʜʦʣʴʥʦʤ ʠ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʷʜ ʧʝʪʝʣʴ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʝʨʝʧʣʝʪʝʥʠʷ ʥʘʟʳ-
ʚʘʝʪʩʷ ʧʝʪʝʣʴʥʳʤ ʨʷʜʦʤ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʡ ï ʧʝʪʝʣʴʥʳʤ  ʩʪʦʣʙʠʢʦʤ. 

ʈʘʟʣʠʯʘʶʪ ʧʦʧʝʨʝʯʥʦ-ʚʷʟʘʥʳʡ ʪʨʠʢʦʪʘʞ (ʢʫʣʠʨʥʳʡ) ʠ ʦʩʥʦʚʦʚʷʟʘʥʳʡ. ɺ ʧʦʧʝʨʝʯʥʦ-ʚʷʟʘʥʦʤ ʪʨʠ-
ʢʦʪʘʞʝ ʧʝʪʝʣʴʥʳʡ ʨʷʜ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʥʠʪʠ, ʚ ʦʩʥʦʚʦʚʷʟʘʥʦʤ ʪʨʠʢʦʪʘʞʝ ï ʠʟ ʨʘʟʣʠʯʥʳʭ ʥʠʪʝʡ. ɼʣʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʠʢʦʪʘʞʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʭ/ʙ, ʰʝʨʩʪʷʥʘʷ ʠ ʩʤʝʰʘʥʥʘʷ ʧʨʷʞʘ, ʚʠʩʢʦʟʥʳʝ, ʘʮʝʪʘʪʥʳʝ ʠ 
ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʥʳʝ ʥʠʪʠ, ʪʝʢʩʪʫʨʠʨʦʚʘʥʥʳʝ ʥʠʪʠ. 

ʈʘʟʣʠʯʘʶʪ ʪʨʠʢʦʪʘʞ ʨʫʯʥʦʛʦ ʠ ʤʘʰʠʥʥʦʛʦ ʚʷʟʘʥʠʷ. ɺʷʟʘʣʴʥʳʝ ʤʘʰʠʥʳ ʙʳʚʘʶʪ ʧʣʦʩʢʠʝ ʦʩʥʦʚʦ-
ʚʷʟʘʣʴʥʳʝ ʠ ʢʨʫʛʣʦʚʷʟʘʣʴʥʳʝ (ʩ ʠʛʦʣʴʥʠʮʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʦʢʨʫʞʥʦʩʪʠ), ʘ ʪʘʢʞʝ ʧʣʦʩʢʦʚʷʟʘʣʴ-
ʥʳʝ (ʩ ʠʛʣʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʷʜʘ). ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʝʪʣʠ ʦʙʨʘʟʫʶʪ ʧʝ-
ʪʝʣʴʥʳʡ ʨʷʜ, ʘ ʚʝʨʪʠʢʘʣʴʥʳʝ ï ʧʝʪʝʣʴʥʳʡ ʩʪʦʣʙʠʢ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʪʨʠʢʦʪʘʞʥʦʛʦ ʧʦ-
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ʣʦʪʥʠʱʘ - ʧʦʧʝʨʝʯʥʦ-ʚʷʟʘʥʳʡ ʠ ʦʩʥʦʚʦʚʷʟʘʥʳʡ. ɺ ʧʦʧʝʨʝʯʥʦ-ʚʷʟʘʥʦʤ ʧʦʣʦʪʥʝ ʚʩʝ ʧʝʪʣʠ ʚ ʨʷʜʫ ʬʦʨ-
ʤʠʨʫʶʪʩʷ ʦʜʥʦʡ ʥʠʪʴʶ, ʘ ʚ ʦʩʥʦʚʦʚʷʟʘʥʦʤ ʢʘʞʜʘʷ ʧʝʪʣʷ ʦʙʨʘʟʫʝʪʩʷ ʩʚʦʝʡ ʦʪʜʝʣʴʥʦʡ ʥʠʪʴʶ. ʉʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ ʪʨʠʢʦʪʘʞ ʧʨʦʠʟʚʦʜʷʪ ʥʘ ʧʦʧʝʨʝʯʥʦ-ʚʷʟʘʣʴʥʳʭ ʠʣʠ ʦʩʥʦʚʦʚʷʟʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ʩ ʦʜʥʦʡ ʠʣʠ 
ʜʚʫʤʷ ʠʛʦʣʴʥʠʮʘʤʠ, ʦʪ ʯʝʛʦ ʟʘʚʠʩʠʪ, ʢʘʢʦʛʦ ʪʠʧʘ ʙʫʜʝʪ ʪʨʠʢʦʪʘʞ ï ʦʜʠʥʘʨʥʳʡ ʠʣʠ ʜʚʦʡʥʦʡ. 

ʅʘ ʢʨʫʛʣʦʚʷʟʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦʧʝʨʝʯʥʦ-ʚʷʟʘʥʳʡ ʪʨʠʢʦʪʘʞ ʚ ʚʠʜʝ ʪʨʫʙʢʠ, ʥʘ 
ʧʣʦʩʢʦʚʷʟʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ï ʧʦʧʝʨʝʯʥʦ-ʚʷʟʘʥʳʡ ʪʨʠʢʦʪʘʞ ʚ ʚʠʜʝ ʧʦʣʦʪʥʘ ʠʣʠ ʜʝʪʘʣʝʡ ʠʟʜʝʣʠʷ (ʨʠʩ.1; 
ʘ).  

ɼʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʠʥʘʨʥʦʛʦ (ʦʜʥʦʢʦʥʪʫʨʥʦʛʦ) ʪʨʠʢʦʪʘʞʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʰʠʥʳ ʩ ʦʜʥʦʡ ʠʛʦʣʴ-
ʥʠʮʝʡ (ʄʊ, ʂʊ, ʄʉ ʠ ʜʨ.). ɼʚʦʡʥʦʡ (ʜʚʫʭʢʦʥʪʫʨʥʳʡ) ʪʨʠʢʦʪʘʞ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʣʘʩʪʠʯʥʳʭ ʠ ʠʥʪʝʨ-
ʣʦʯʥʳʭ ʤʘʰʠʥʘʭ ʩ ʜʚʫʤʷ ʠʛʦʣʴʥʠʮʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ. 

 

ʈʠʩ. 1. ʉʭʝʤʘ ʩʪʨʦʝʥʠʷ ʧʝʪʝʣʴ ʪʨʠʢʦʪʘʞʘ: ʘ 
ï ʧʦʧʝʨʝʯʥʦʚʷʟʘʥʦʛʦ; ʙ ï ʦʩʥʦʚʦʚʷʟʘʥʦʛʦ  

ʇʦ ʩʦʩʪʘʚʫ ʩʳʨʴʷ ʪʨʠʢʦʪʘʞ ʜʝʣʠʪʩʷ ʥʘ ʦʜʥʦ-
ʨʦʜʥʳʡ, ʩʤʝʰʘʥʥʳʡ (ʠʟ ʩʤʝʰʘʥʥʦʡ ʧʨʷʞʠ) ʠ ʥʝʦʜ-
ʥʦʨʦʜʥʳʡ (ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦ ʧʨʠʨʦʜʝ ʥʠʪʝʡ). 

ʇʦ ʩʧʦʩʦʙʫ ʦʪʜʝʣʢʠ ʪʨʠʢʦʪʘʞ ʙʳʚʘʝʪ ʩʫʨʦʚʳʡ, 
ʦʪʙʝʣʝʥʥʳʡ, ʛʣʘʜʢʦʢʨʘʰʝʥʳʡ, ʤʝʣʘʥʞʝʚʳʡ, ʧʝʩʪʨʦ-
ʚʷʟʘʥʳʡ, ʩ ʧʝʯʘʪʥʳʤʠ ʨʠʩʫʥʢʘʤʠ. 

 

ʉʡʪ. 2. ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʫʩʡʣʧʫʙʟʦʴʮ ʨʧʤʧʫʞʦ 
 


















































































































































































































































































































































































































