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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

20.04.2018 ʛ. 

II  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʅʅʆɺɸʎʀʆʅʅʆɽ ʈɸɿɺʀʊʀɽ: 

ʇʆʊɽʅʎʀɸʃ ʅɸʋʂʀ ʀ ʉʆɺʈɽʄɽʅʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗè 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʬʝʨʝʥʮʠʠ ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘ-

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

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

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

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

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

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

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

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

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

ʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

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

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

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

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

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

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

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

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

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

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

ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

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

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

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

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

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

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

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

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

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

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

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

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

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

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

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

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

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

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

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

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

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

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ.  
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Ã´º 517.5 

¾ ½µº¾Â¾ÀË¹ Àµ·Ã»ÌÂ°Â°Å ² 
¿À¾ÁÂÀ°½ÁÂ²µ Æµ»ËÅ ÄÃ½ºÆ¸¹ 

±ÕÔÝÐÖ ²ÕàÐ °àÚÐÔìÕÒÝÐ 
ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

¿ÞÔáÞÛÞÜÚÞ ́ ÜØâàØÙ ÎàìÕÒØç 
ʤʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çɹʨʷʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʀ. ɻ. ʇʝʪʨʦʚʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʦʣʫʯʝʥʳ ʭʘʨʘʢʪʝʨʠʟʘʮʠʷ ʤʥʦʞʝʩʪʚʘ ʥʫʣʝʡ ʮʝʣʦʡ ʬʫʥʢʮʠʠ ʢʦʥʝʯʥʦʛʦ ʣʦʛʘʨʠʬ-
ʤʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ ʠ ʠʥʪʝʛʨʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʡ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ɹʝʨʛʤʘʥʘ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʮʝʣʘʷ ʬʫʥʢʮʠʷ, ʣʦʛʘʨʠʬʤʠʯʝʩʢʠʡ ʧʦʨʷʜʦʢ, ʢʦʥʝʯʥʳʡ ʪʠʧ, ʥʫʣʠ ʬʫʥʢʮʠʠ, ʢʦʤʧʣʝʢʩ-
ʥʘʷ ʧʣʦʩʢʦʩʪʴ 
 

ON SOME RESULTS IN THE SPACE OF ENTIRE FUNCTIONS 
 

Bednazh Vera Arkadevna, 
Podsolomko Dmitry Yurievich 

 
Annotation: article obtained characterization finite set of logarithmic order zeros entire function and the func-
tion of the integral representation space Bergman 
Key words: an entire function, logarithmic order, finite type, zeros of a function, complex plane 

 
ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʦ ʥʫʣʷʭ ʮʝʣʦʡ ʬʫʥʢʮʠʠ ʢʦʥʝʯʥʦʛʦ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ. ʉʬʦʨʤʫʣʠʨʫ-

ʝʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʪʝʦʨʝʤʫ. 

ʋʞʧʩʞʥʙ ɹ.  ʇʫʩʪʴ ()zF ð ʘʥʘʣʠʪʠʯʝʩʢʘʷ ʚ ʟʘʤʢʥʫʪʦʤ ʢʨʫʛʝ z R¢  ʠ ʠʤʝʝʪ nʥʫʣʝʡ 

naaa ,...,, 21  ʚ ʦʪʢʨʳʪʦʤ ʢʨʫʛʝ Rz< . ʊʦʛʜʘ, ʝʩʣʠ  

()
()
()

() ()zFRM
F

RM

aa

R
F

Rz
n

n

=
=¢

ÖÖ
¸ max,

0...
,00

1

. 

ʉʬʦʨʤʠʨʫʝʤ ʠ ʜʦʢʘʞʝʤ ʩʣʝʜʫʶʱʫʶ ʪʝʦʨʝʤʫ: 

ʋʞʧʩʞʥʙ 1. ʇʫʩʪʴ ()zF ð ʮʝʣʘʷ ʬʫʥʢʮʠʷ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʛʦ ʧʦʨʷʜʢʘ , 0r r< <¤, ʠ ʢʦʥʝʯʥʦ 

ʪʠʧʘ s ʠ ʫ ʥʝʝ ʠʤʝʝʪʩʷ ʙʝʩʢʦʥʝʯʥʦ ʤʥʦʛʦ ʥʫʣʝʡ 1 2 1, ,..., ,..., 1nz z z z¸. ʊʦʛʜʘ  

( )
sr

r
¢

¤
n

n z

n

ln
lim .  

ɽʧʣʙʠʙʫʞʤʵʪʫʛʧ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ () 10 =f . 

ʇʦʣʦʞʠʤ 1,, >== aann rRrz . ɺ ʢʨʫʛʝ Rz<  ʫ ()zf  ʠʤʝʶʪʩʷ ʥʫʣʠ 1 2, ,..., .nz z z  ʇʦ 

ʪʝʦʨʝʤʝ ɸ. 
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ʇʝʨʝʭʦʜʷ ʢ ʧʨʝʜʝʣʫ ʧʨʠ n¤, ʧʦʣʫʯʘʝʤ: 

( )
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lnlnn
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s
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ɽʩʣʠ ʧʦʣʦʞʠʪʴ 

1

era= , ʪʦ ʧʦʣʫʯʘʝʤ: 

( )
lim

lnn
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¤
¢ . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 

ʇʨʩʞʝʞʤʞʦʡʞ.  
1 2 1, ,..., ,..., 1nz z z z¸ð ʥʫʣʠ ʮʝʣʦʡ ʬʫʥʢʮʠʠ ()zf  ʢʦʥʝʯʥʦʛʦ ʧʦʨʷʜʢʘ. ʇʦʢʘ-

ʟʘʠʝʣʝʤ ʩʭʦʜʠʤʦʩʪʴ ʨʷʜʘ 
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ä  ʥʘʟʳʚʘʝʪʩʷ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ tʠʟ ʯʠʩʝʣ l, ʧʨʠ ʢʦʪʦʨʦʤ 

ʵʪʦʪ ʨʷʜ ʩʭʦʜʠʪʩʷ. 
ʀʙʥʞʰʙʦʡʞ. ʀʟ ʪʝʦʨʝʤʳ 1 ʩʣʝʜʫʝʪ:  
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ʇʦʢʘʟʘʪʝʣʴ ʩʭʦʜʠʤʦʩʪʠ ʨʷʜʘ 
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ä  ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʧʦʨʷʜʢʫ ʮʝʣʦʡ ʬʫʥʢʮʠʠ ()zf . 

ʇʨʩʞʝʞʤʞʦʡʞ. ʄʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʬʫʥʢʮʠʡ ()F CzÍ  ʜʣʷ ʢʦʪʦʨʳʭ 
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2 2
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C
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()2B ɱ . 
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ʋʞʧʩʞʥʙ 2.  ɽʩʣʠ f ð ʮʝʣʘʷ ʬʫʥʢʮʠʷ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ ɹʝʨʛʤʘʥʘ ()2B ɱ,  ʪʦʛʜʘ ʝʸ ʤʦʞʥʦ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ (1) ʧʦʣʫʯʘʝʤ: 
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ʊʝʦʨʝʤʘ ʜʦʢʘʟʘʥʘ. 
 

ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
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Abstract: This article discusses the issues of educational sites and their impact on schools, the role and op-
portunities of Internet technologies, analysis of educational sites, their impact on educational institutions, ad-
vantages and disadvantages, also we observe using internet portals in modern education. 
Key words:  educational website, internet technology, user, learning, internet-resource, educational portals, 
analysis. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʠʤʝʝʪʩʷ ʥʝʠʤʦʚʝʨʥʦ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʩʦʦʙʱʝʩʪʚʫ. ʊʘʢʠʝ 
ʨʝʩʫʨʩʳ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ, ʩʝʨʚʝʨʘʭ ʢʦʤʤʝʨʯʝʩʢʠʭ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ 
ʦʨʛʘʥʠʟʘʮʠʡ. ʆʜʥʘʢʦ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʪʘʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʩʣʦʞʝʥ ʚ ʩʚʷʟʠ ʩ ʠʭ ʨʘʟʙʨʦʩʘʥʥʦʩʪʴʶ ʠ ʪʨʫʜ-
ʥʦʩʪʴʶ ʚʳʜʝʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ.  

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

ɼʣʷ ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʤ, ʯʪʦ ʪʘʢʦʝ ʩʘʡʪ? ɺʝʙ-ʩʘʡʪ ʧʨʦʠʩʭʦʜʠʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ  
website: web ð çʧʘʫʪʠʥʘ, ʩʝʪʴè ʠ site ð çʤʝʩʪʦè, ʙʫʢʚʘʣʴʥʦ çʤʝʩʪʦ, ʩʝʛʤʝʥʪ, ʯʘʩʪʴ ʚ ʩʝʪʠè.  ʉʘʡʪ 
ʠʣʠ ʚʝʙ-ʩʘʡʪ ʵʪʦ  ʩʦʚʦʢʫʧʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠ ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʚʝʙ-ʩʪʨʘʥʠʮ; ʪʘʢʞʝ ʤʝʩʪʦ ʨʘʩʧʦʣʦ-
ʞʝʥʠʷ ʢʦʥʪʝʥʪʘ ʩʝʨʚʝʨʘ [1,ʩ.432].  ʄʦʞʥʦ ʜʘʪʴ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤʫ ʩʘʡʪʫ: "ʆʙ-
ʨʘʟʦʚʘʪʝʣʴʥʳʡ ʚʝʙ-ʩʘʡʪ ï ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ web-ʩʪʨʘʥʠʮ ʩ ʧʦʚʪʦʨʷʶʱʠʤʩʷ ʜʠʟʘʡʥʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 
ʩʦʙʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʠ ʚʦʩʧʠʪʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʣʠʯʥʦʩʪʠ, ʦʙʱʝʩʪʚʘ, ʛʦʩʫʜʘʨ-
ʩʪʚʘ, ʦʙʲʝʜʠʥʸʥʥʳʭ ʧʦ ʩʤʳʩʣʫ, ʥʘʚʠʛʘʮʠʦʥʥʦ ʠ ʬʠʟʠʯʝʩʢʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʦʤ ʩʝʨʚʝʨʝ, ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʘʪʪʝʩʪʘʮʠʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʠʣʠ ʢʦʥʩʪʘʪʘʮʠʝʡ ʜʦʩʪʠʞʝʥʠʷ ʦʙʨʘ-
ʟʦʚʘʪʝʣʴʥʳʭ ʫʨʦʚʥʝʡ" [2]. ʂʦʤʧʣʝʢʩ ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʪʝʨʥʝʪʝ, ʧʦʩʚʷʱʸʥʥʳʡ ʦʜʥʦʤʫ ʫʯʝʙʥʦʤʫ ʧʨʝʜʤʝ-
ʪʫ, ʨʘʟʜʝʣʫ ʠʣʠ ʪʝʤʝ, ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʘʡʪ [3, ʩ. 6]. 

https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D1%82%D1%80%D0%B0%D0%BD%D0%B8%D1%86%D0%B0
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D0%B1-%D1%81%D0%B5%D1%80%D0%B2%D0%B5%D1%80
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ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʘʥʘʣʠʟʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʘʡʪʦʚ ʨʘʩʪʝʪ ʪʘʢʞʝ ʢʘʢ ʠ ʩʘʤʦ ʢʦʣʠʯʝʩʪʚʦ ʦʙʨʘʟʦ-
ʚʘʪʝʣʴʥʳʭ ʩʘʡʪʦʚ- ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʛʨʝʩʩʠʠ.  ɹʣʘʛʦʜʘʨʷ ʘʥʘʣʠʟʫ ʩʘʡʪʦʚ ʤʳ ʩʤʦʞʝʤ ʤʳ ʩʤʦʞʝʤ 
ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨʥʝʪ ʧʦʨʪʘʣʳ ʠ ʠʟʚʣʝʢʘʪʴ ʠʟ ʥʠʭ ʩʘʤʫʶ ʘʢʪʫʘʣʴʥʫʶ ʠ ʧʦ-
ʣʝʟʥʫʶ ʠʥʬʦʨʤʘʮʠʶ.  

ɺʝʙʦʤʝʪʨʠʢʘ (webometrics) ʢʘʢ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʢʦʣʠʯʝ-
ʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʪʨʫʢʪʫʨ ʠ ʪʝʭʥʦʣʦʛʠʡ 
ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ Web [4], ʝʩʪʝʩʪʚʝʥʥʦ, ʜʦʣʞʥʘ ʢʦʩʥʫʪʴʩʷ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴ-
ʥʳʭ ʰʢʦʣ, ʟʘʥʠʤʘʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʦʝ ʤʝʩʪʦ ʚʦ ʚʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʝ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʩʘʡʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʦʝʢʪ "Webometrics Ranking of 
World Universities" ʠʩʧʘʥʩʢʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʛʨʫʧʧʳ Cybermetrics Lab [5]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ Cybermetrics Lab ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʨʘʥʞʠʨʦʚʘʥʠʷ ʟʘʜʘʶʪʩʷ ʩʣʝʜʫʁ-
ʱʠʝ ʯʝʪʳʨʝ ʠʥʜʠʢʘʪʦʨʘ:  

-ʢʦʣʠʯʝʩʪʚʦ ʫʥʠʢʘʣʴʥʳʭ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʩʩʳʣʦʢ ʩ ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ (V ï visibility, ʮʠʪʠʨʫʝʤʦʩʪʴ),   
-ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʘʥʠʮ ʩʘʡʪʘ (S ï size, ʨʘʟʤʝʨ), 
-ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʦʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʶʪʩʷ ʬʘʡʣʳ ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ pdf, ps, 

doc, xls, ppt ʠ rtf (R - "rich files"),  
-ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ, ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʩʘʡʪʝ ʠ ʠʭ ʮʠʪʠʨʦʚʘʥʠʡ (Sc ï scholar, çʥʘʫʯʥʦʩʪʴ ʩʘʡʪʘè). 

ʀʥʜʠʢʘʪʦʨ S ʠʟʤʝʨʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʠʩʢʦʚʳʭ ʤʘʰʠʥ Google, Yahoo, Live Search and Exalead, 
ʠʥʜʠʢʘʪʦʨ V - Yahoo Search, Live Search ʠ Exalead, ʠʥʜʠʢʘʪʦʨ R ï Google, ʘ ʠʥʜʠʢʘʪʦʨ Sc - Google 
Scholar. ʈʝʟʫʣʴʪʠʨʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ S ʠ V ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ ʩʫʤʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʤʝʨʦʚ, ʧʨʠʯʝʤ ʚ 
ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʦʪʙʨʘʩʳʚʘʶʪʩʷ. ɿʘʪʝʤ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʢʨʠʪʝʨʠ-
ʝʚ ʩʘʡʪʳ ʨʘʥʞʠʨʫʶʪʩʷ ʧʦ ʫʙʳʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ. ʇʦ ʢʘʞʜʦʤʫ ʠʥʜʠʢʘʪʦʨʫ ʧʨʦʠʟʚʦ-
ʜʠʪʩʷ ʨʘʥʞʠʨʦʚʘʥʠʝ ʩʘʡʪʦʚ ʧʦ ʫʙʳʚʘʥʠʶ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʥʜʠʢʘʪʦʨʦʚ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ 
ʨʘʥʛʘ ʧʦ ʟʘʜʘʥʥʦʤʫ ʠʥʜʠʢʘʪʦʨʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʦʟʥʘʯʝʥʠʷ RankV, RankS, RankR ʠ RankSc, ʩʦʦʪʚʝʪ-
ʩʪʚʝʥʥʦ (ʥʘʠʚʳʩʰʠʡ ʨʘʥʛ ʨʘʚʝʥ 1). ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ, ʥʘʟʳʚʘʝʤʳʡ çʚʝʙʦʤʝʪʨʠʯʝʩʢʠʤ ʨʘʥʛʦʤè 
(WR - Webometrics Rank), ʧʦʣʫʯʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʩʫʤʤʳ ʨʘʥʛʦʚ, ʫʤʥʦʞʝʥʥʳʭ ʥʘ ʢʦʵʬ-
ʬʠʮʠʝʥʪʳ. 

ʀʩʭʦʜʷ ʠʟ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʟʥʘʯʠʤʦʩʪʴ 
ʧʨʠʜʘʝʪʩʷ ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ ʩʘʡʪʝ ʧʦʣʥʦʪʝʢʩʪʦʚʳʤ ʬʘʡʣʘʤ, ʩʪʘʪʴʷʤ ʠ ʠʭ ʮʠʪʠʨʦʚʘʥʠʶ ʜʨʫʛʠʤʠ ʩʘʡʪʘ-
ʤʠ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʥʮʠʧʘʤ ʆʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ, ʢʦʛʜʘ ʠʥʪʝʨʥʝʪ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝ-
ʨʝʜʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʦʙʲʝʜʠʥʝʥʠʷ ʛʣʦʙʘʣʴʥʦʡ ʙʘʟʳ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ [6]. ʉʣʝʜʫʶʱʠʤ ʧʦ 
ʟʥʘʯʠʤʦʩʪʠ ʷʚʣʷʝʪʩʷ ʯʠʩʣʦ ʩʪʨʘʥʠʮ ʥʘ ʩʘʡʪʝ, ʘ ʟʘʪʝʤ - ʢʦʣʠʯʝʩʪʚʦ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʩʩʳʣʦʢ ʥʘ ʩʘʡʪ ʩ 
ʜʨʫʛʠʭ ʨʝʩʫʨʩʦʚ, ʧʦʟʚʦʣʷʶʱʝʝ, ʧʦ ʤʳʩʣʠ ʠʩʧʘʥʩʢʠʭ ʢʦʣʣʝʛ, ʦʮʝʥʠʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʩʘʡʪʘ 
ʜʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ. 

ʂʦʥʝʯʥʦ, ʵʪʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʳʡ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʘʡʪʦʚ ʠ ʚʦʧʨʦʩ ʦ ʨʘʟʣʠʯʥʳʭ 
ʩʧʦʩʦʙʘʭ ʠʟʤʝʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʩʘʡʪʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ. 

ʊʘʢʞʝ ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ ʠ ʦʙ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ ʚʥʫʪʨʠ ʩʘʤʦʛʦ ʩʘʡʪʘ. ʇʦʥʷʪʠʝ ʘʥʘʣʠʪʠʢʠ ʠ 
ʙʦʣʴʰʠʭ ʜʘʥʥʳʭ ʩʚʷʟʘʥʳ ʩʦ ʩʙʦʨʦʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠʭ ʘʥʘʣʠʟʦʤ, ʦʙʨʘ-
ʙʦʪʢʦʡ ʠ ʚʠʟʫʘʣʠʟʘʮʠʝʡ. ʕʪʦ ʦʯʝʥʴ ʩʣʦʞʥʦ, ʥʦ ʤʦʞʝʪ ʜʘʪʴ ʢʨʘʡʥʝ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʚʳʭʦʜʝ. 
ɸʥʘʣʠʪʠʢʘ ʠ ʙʦʣʴʰʠʝ ʜʘʥʥʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʩʬʝʨʘʭ ʞʠʟʥʠ, ʚ ʯʘʩʪʥʦʤ ʩʝʢʪʦʨʝ, ʥʘʧʨʠʤʝʨ ʩʝʪʠ 
ʩʫʧʝʨʤʘʨʢʝʪʦʚ, ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʠʚʳʯʝʢ ʠ ʧʦʚʝʜʝʥʠʷ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʦʩʦ-
ʙʝʥʥʦ ʚʘʞʝʥ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʝʜʠʮʠʥʩʢʠʭ. ɸʥʘʣʠʟ ʙʦʣʴʰʠʭ ʦʙʲʝʤʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫ-
ʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʠʣʠ ʘʥʘʣʠʟ ʢʣʠʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʥʦʞʝ-
ʩʪʚʘ ʧʘʮʠʝʥʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʪʚʝʨʜʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʣʠ ʠʟʫʯʠʪʴ ʬʘʢʪʦʨʳ, ʩʧʦ-
ʩʦʙʩʪʚʫʶʱʠʝ ʨʘʟʚʠʪʠʶ ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʠ ʩʦʩʪʘʚʠʪʴ ʚʝʨʥʫʶ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʢʘʨʪʠʥʫ. ʊʝʭ-
ʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʛʨʝʩʩ ʫʯʘʱʠʭʩʷ 
ʚ ʭʦʜʝ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʢʘ-
ʯʝʩʪʚʝʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʪʚʝʪʳ ʩʦʪʝʥ 
ʠʣʠ ʜʘʞʝ ʪʳʩʷʯ ʫʯʘʱʠʭʩʷ ʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʙʣʝʤʥʳʝ ʤʝʩʪʘ ʠ 
ʫʣʫʯʰʠʪʴ ʩʧʦʩʦʙʳ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ. ɽʩʣʠ ʙʦʣʴʰʠʥʩʪʚʦ ʫʯʘʱʠʭʩʷ ʜʘʶʪ ʥʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪ ʥʘ ʦʜʠʥ 
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ʠ ʪʦʪ ʞʝ ʚʦʧʨʦʩ, ʪʦ, ʚʦʟʤʦʞʥʦ, ʦʥ ʥʝʚʝʨʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥ.  
ɺʦʟʤʦʞʥʦʩʪʴ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʛʨʫʧʧʳ ʫʯʝʥʠʢʦʚ ʠ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʧʦʟ-

ʚʦʣʷʝʪ ʚʳʙʠʨʘʪʴ ʤʘʪʝʨʠʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʠ ʵʤʦʮʠʦʥʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ 
ʢʘʞʜʦʛʦ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫʯʠʪʝʣʷ ʤʦʛʫʪ ʧʦʜʩʢʘʟʘʪʴ ʫʯʝʥʠʢʘʤ, ʢʘʢ ʨʘʙʦʪʘʪʴ 
ʙʳʩʪʨʝʝ ʠ ʵʬʬʝʢʪʠʚʥʝʝ. ʅʠʢʦʛʜʘ ʝʱʝ ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʤʳ ʥʝ ʤʦʛʣʠ ʩʦʙʨʘʪʴ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʠ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʢʠʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ. ɺʧʦʣʥʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʠʪ ʠʟʤʝ-
ʥʠʪʴ ʩʠʩʪʝʤʫ ʢ ʣʫʯʰʝʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʘʥʘʣʠʟʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʘʡʪʦʚ ʚʦʟʨʘʩʪʘʝʪ ʩ ʢʘʞʜʳʤ ʜʥʝʤ ʠ 
ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠʥʪʝʨʥʝʪ-ʧʦʨʪʘʣʘ ʚʣʠʷʝʪ ʥʘ  ʢʘʯʝʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʫʯʘʱʠʭʩʷ. 
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ÂÐâÐàÕÝÚÞ ¿ÞÛØÝÐ ÎàìÕÒÝÐ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ ʄɻʋʊʋ ʠʤ. ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʂʋ) 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʜʠʩʧʝʨʛʝʥʪʦʚ ʥʝʬʪʠ ʧʦ-
ʩʣʝʜʥʝʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʦʨʛʘʥʠʟʤʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ Phaeodactylum tricornutum, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʢʦʥʮʝʥ-
ʪʨʘʮʠʝʡ ʥʝ ʦʢʘʟʳʚʘʶʱʝʡ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ 0.07 ʤʛ/ʣ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʩʧʝʨʛʝʥʪʳ, ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, ʬʠʪʦʧʣʘʥʢʪʦʥ 
 

INFLUENCE OF OIL DISPERSANTS ON THE ORGANISMS OF PHYTOPLANKTON 
 

Simakov Yuri Georgievich, 
Nikiforov-Nikishin  Alexey Lõvovich, 

Tatarenko Polina Yurõevna 
 
Abstract: the article presents experimental data on the effect of last-generation oil dispersants on phytoplank-
ton organisms (Phaeodactylum tricornutum). It was found that the concentration of non-toxic effect should be 
considered 0.07 mg / l. 
Key words: dispersants, toxic effects, oil pollution, phytoplankton 

 
ʌʠʪʦʧʣʘʥʢʪʦʥ ʦʩʥʦʚʥʦʡ ʢʦʤʧʦʥʝʥʪ ʤʦʨʩʢʦʡ ʙʠʦʪʳ ʦʪ ʨʘʟʚʠʪʠʷ ʠ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʷʪ ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʟʚʝʥʴʷ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ. ʈʘʟʚʠʚʘʷʩʴ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʦʨʛʘʥʠʟʤʳ ʬʠʪʦ-
ʧʣʘʥʢʪʦʥʘ, ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤʠ ʢ ʥʝʬʪʷʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ.  

ɼʠʩʧʝʨʛʝʥʪʳ ʥʝʬʪʠ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʧʦʩʦʙ ʫʩʪʨʘʥʝʥʠʷ ʨʘʟʣʠʚʦʚ ʥʝʬʪʠ ʦʙʣʘʜʘʶʱʠʡ ʟʥʘʯʠʪʝʣʴ-
ʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʦʪʯʠʩʪʢʠ ʥʝʬʪʷʥʳʭ 
ʟʘʛʨʷʟʥʝʥʠʡ, ʥʦ ʚʣʠʷʥʠʝ ʩʘʤʠʭ ʜʠʩʧʝʨʛʝʥʪʦʚ ʥʘ ʤʦʨʩʢʠʝ ʦʨʛʘʥʠʟʤʳ  ʝʱʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʦ[1, ʩ. 
24]. ɹʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʜʠʩʧʝʨʛʝʥʪʦʚ ʩʦʩʪʦʷʪ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦ-ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠ ʨʘʟʣʠʯʥʳʭ 
ʜʦʙʘʚʦʢ ʫʣʫʯʘʶʱʠʭ ʠʭ ʩʚʦʡʩʪʚʘ[2, ʩ. 98]. ɺʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʥʝʬʪʴʶ ʜʠʩʧʝʨʛʝʥʪʳ, ʨʘʟʙʠʚʘʶʪ ʧʣʝʥʢʫ ʥʘ 
ʦʪʜʝʣʴʥʳʝ ʢʘʧʣʠ, ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʰʠʚʘʶʪʩʷ ʚ ʚʦʜʝ, ʘ ʟʘʪʝʤ ʦʩʝʜʘʶʪ ʥʘ ʜʥʦ ʚʦʜʦʝʤʘ, ʛʜʝ ʠ ʧʦʜʚʝʨʛʘ-
ʶʪʩʷ ʜʘʣʴʥʝʡʰʝʡ ʜʝʛʨʘʜʘʮʠʠ. 

ʌʝʦʜʘʢʪʠʣʫʤ, ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʜʠʘʪʦʤʦʚʳʤ ʚʦʜʦʨʦʩʣʷʤ, ʫʜʦʙʥʳʡ ʪʝʩʪ-ʦʙʲʝʢʪ ʜʣʷ ʛʠʜʨʦʙʠʦʣʦʛʠ-
ʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʢ ʢʘʢ ʣʝʛʢʦ ʢʫʣʴʪʠʚʠʨʫʝʪʩʷ ʠ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʨʘʟ-
ʣʠʯʥʳʤ ʪʦʢʩʠʢʘʥʪʘʤ ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʘʢʨʦʚʦʜʦʨʦʩʣʝʡ [3, ʩ. 241].  

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʙʲʝʢʪʘ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʤʦʥʦʢʫʣʴʪʫʨʘ ʤʦʨʩʢʠʭ ʦʜʥʦʢʣʝʪʦʯʥʳʭ 
ʚʦʜʦʨʦʩʣʝʡ Phaeodactylum tricornutum Bohlin. ɺ ʦʧʳʪ ʙʨʘʣʠ ʢʫʣʴʪʫʨʫ ʚ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʬʘʟʝ ʨʦʩʪʘ. 
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ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʩʪʨʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ï 72 ʯʘʩʘ, ʭʨʦʥʠʯʝʩʢʦʛʦ ï 21 ʩʫʪʢʠ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ  ʦʩʚʝʱʝʥʠʠ 

ʠ ʪʝʤʧʝʨʘʪʫʨʝ 20 ° 20ʉ. ʇʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ ʜʣʷ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ ʚʦʜʦʨʦʩʣʝʡ ʩʣʫʞʠʣʘ ʩʨʝʜʘ. ɻʦʣʴ-
ʜʙʝʨʛʘ. ʂʦʥʪʨʦʣʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʫʣʴʪʫʨʳ ʧʨʦʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʭʨʦʤʘʪʘ ʢʘʣʠʷ 
(ʂ2ʉr2ʆ7) . 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʩʪʨʳʭ ʦʧʳʪʦʚ ʫʩʪʘʥʘʚʣʠʚʘʣʠʩʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʣʷ ʭʨʦʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
ʆʧʳʪʳ ʩʪʘʚʠʣʠ ʚ ʢʦʣʙʘʭ ʦʙʲʝʤʦʤ 200 ʩʤ3. ʇʦʚʪʦʨʥʦʩʪʴ ʚ ʦʧʳʪʝ ʠ ʢʦʥʪʨʦʣʝ ï ʪʨʝʭʢʨʘʪʥʘʷ. ʅʘʯʘʣʴʥʘʷ 
ʧʣʦʪʥʦʩʪʴ ʚʦʜʦʨʦʩʣʝʚʦʡ ʢʫʣʴʪʫʨʳ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ï 10 ʪʳʩ. ʢʣ./ʤʣ. 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʪʦʢʩʠʯʥʦʩʪʠ ʷʚʣʷʣʦʩʴ ʜʦʩʪʦʚʝʨʥʦʝ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʚʦʜʦ-
ʨʦʩʣʝʡ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʧʨʝʧʘʨʘʪʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʝʪʦʢ ʧʦʜʩʯʠʪʳʚʘʣʠ 
ʚ ʢʘʤʝʨʝ ɻʦʨʷʝʚʘ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ. ʇʦʤʠʤʦ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʫʯʠʪʳʚʘʣʠ ʜʠʥʘʤʠʢʫ ʨʅ ʠ ʨʘʩʪʚʦ-
ʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʣʠ ʚʠʟʫʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʢʫʣʴʪʫʨʳ ʚʦʜʦʨʦʩʣʝʡ. 
ɺʩʝ ʧʦʢʘʟʘʪʝʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 1, 2, 3, 4, 7, 14-ʝ ʠ 21-ʝ ʩʫʪʢʠ ʦʧʳʪʘ.  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʭʨʦʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʜʘʥʥʳʝ ʦʙʨʘʙʘʪʳʚʘʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʚʫʭʚʳʙʦ-

ʨʦʯʥʦʛʦ t-ʪʝʩʪʘ ʉʪʴʶʜʝʥʪʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʜʠʩʧʝʨʩʠʷʤʠ ʜʣʷ ʨ ¢ 0.05. ʇʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 
ʨʘʟʣʠʯʠʡ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ  ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʧʦʨʦʛʦʚʫʶ ʠ ʥʝʜʝʡʩʪʚʫʶʱʫʶ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ ʧʨʠ ʭʨʦʥʠʯʝʩʢʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ[4, ʩ. 48].  

ɺʣʠʷʥʠʝ ʧʨʝʧʘʨʘʪʘ ʥʘ ʚʦʜʦʨʦʩʣʠ ʬʝʦʜʘʢʪʠʣʫʤ ʚ ʦʩʪʨʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʠʟʫʯʘʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʡ 0,01-5,0 ʤʛ/ʣ (ʪʘʙʣʠʮʘ 1). 

 
ʋʙʚʤʡʯʙ 1  

ʇʪʫʩʴʢ ʧʨʴʫ  ʝʤʸ ʦʙʮʧʟʝʞʦʡʸ ʫʧʣʪʡʣʧʥʞʫʩʡʰʞʪʣʧʜʧ ʨʙʩʙʥʞʫʩʙ ʝʡʨʞʩʜʞʦʫʙ  ʊʤʡʣʜʧʦʙ ʆʊ 
ʨʩʡ ʝʞʢʪʫʛʡʡ ʦʙ Phaeodactylum tricornutum 

ʂʦʥʮʝʥʪʨʘʮʠʷ, 
ʤʛ/ʣ 

ʏʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʚ % ʟʘ 72 ʯʘʩʘ ʊʦʢʩʠʢʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨ, ʤʛ/ʣ 

ʂʦʥʪʨʦʣʴ 100  
 
 
ʕʂ50

72
 = 0.62 

0,01 100 

0,05 118 

0,1 74* 

0.3 65* 

1,0 23* 

5,0 0 (ʛʠʙʝʣʴ) 

 
ʈʘʩʯʝʪʥʘʷ ʧʦʣʫʵʬʬʝʢʪʠʚʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ (ʕʂ50) ʟʘ 72 ʯʘʩʘ ʩʦʩʪʘʚʠʣʘ 0,62 ʤʛ/ʣ. 
ɺ  ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 21 ʩʫʪʦʢ ʠʩʩʣʝʜʦʚʘʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʣʠʢʛʦ-

ʥʘ ʅʉ ʦʪ 0.01 ʜʦ 0.5 ʤʛ/ʣ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʋʙʚʤʡʯʙ 2 
ɽʡʦʙʥʡʣʙ ʰʡʪʤʞʦʦʧʪʫʡ Phaeodactylum tricornutum (n*104 ʛ 1 ʥʤ)  ʨʩʡ ʛʧʠʝʞʢʪʫʛʡʡ  ʨʩʞʨʙ-

ʩʙʫʙ ʊʤʡʣʜʧʦ ʆʊ ʛ ʮʩʧʦʡʰʞʪʣʧʥ ʶʣʪʨʞʩʡʥʞʦʫʞ 
ʂʦʥ- 
ʮʝʥʪʨ. 

ʉʫʪʢʠ ʦʧʳʪʘ 

4-ʝ 7-ʝ 14-ʝ 21-ʝ 

ʤʛ/ʣ MÑm % MÑm % MÑm % MÑm % 

ʂʦʥʪʨʦʣʴ 78Ñ3.1 100 124+4.3 100 145Ñ3,8 100 152Ñ4,5 100 

0.01 89Ñ3.5 108 136Ñ2.5 110 152Ñ2.4 105 148Ñ3,4 97 

0.05 76Ñ2.9 97 115Ñ5.1 92 133Ñ1,8 92 136Ñ2,8 90 

0,07 71Ñ3,3 91 110Ñ3,7 89 127Ñ2.6 88 133Ñ4.1 88 

0.1 60Ñ2.0 76* 67Ñ4.3 54* 56Ñ2.7 39 51Ñ3.6 34 

0.3 38Ñ1.5 48* 51Ñ3.5 41* 0 0 0 0 

0,5 26*Ñ2,7 19* 0 0 0 0 0 0 

ʇʨʠʤʝʯʘʥʠʷ 1.* - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʦʥʪʨʦʣʷ  
( p Ò 0.05)  
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ɺ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʣʠʢʛʦʥʘ ʅʉ 0,1 ʤʛ/ʣ ʦʪʤʝʯʘʝʪʩʷ ʧʦʜʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʬʝʦʜʘʢʪʠʣʫʤʘ ʫʞʝ ʥʘ 4-ʝ 
ʩʫʪʢʠ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,07 ʤʛ/ʣ ʯʠʩʣʝʥʥʦʩʪʴ ʢʣʝʪʦʢ ʩʦʩʪʘʚʣʷʝʪ 91 % ʦʪ ʢʦʥʪʨʦʣʷ. ʅʘ 
7-ʝ ʩʫʪʢʠ ʚ ʨʘʩʪʚʦʨʘʭ ʉʣʠʢʛʦʥʘ ʅʉ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʷ ʬʝʦʜʘʢʪʠʣʫʤʘ ʪʘʢʞʝ ʧʨʠ ʢʦʥʮʝʥ-
ʪʨʘʮʠʠ 0,1 ʤʛ/ʣ (ʧʦʨʦʛʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ), ʘ ʧʨʠ  ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʛ/ʣ ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʥʘʷ ʛʠʙʝʣʴ, 
ʥʘʯʠʥʘʷ ʩ 7 ʩʫʪʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʜʣʷ ʊʤʡʣʜʧʦʙ ʆʊ, ʥʝ ʜʝʡʩʪʚʫʶʱʫʶ 
ʥʘ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ  ʭʞʧʝʙʣʫʡʤʬʥʙ, ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ 0.07 ʥʜ/ʤ. 
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ɹʦʦʧʫʙʯʡʸ: ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʛ. ɺʦʣʞʩʢʦʛʦ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ 
ʠ ʯʘʩʪʦʪʳ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ ʠ ʤʦʨʬʦʣʦʛʠʠ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ - ʥʘʠʙʦʣʝʝ 
ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʘʪʤʦʩʬʝʨʳ ʙʠʦʠʥʜʠʢʘʪʦʨʦʚ. ʇʦʣʫʯʝʥʳ ʜʘʥʥʳʝ, ʜʦʧʦʣʥʷʶʱʠʝ ʨʝʪʨʦ-
ʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʚ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨ-
ʪʘ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʛ. ɺʦʣʞʩʢʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʙʠʦʠʥʜʠʢʘʮʠʷ, ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʷ, ʬʠʪʦʠʥʜʠʢʘʮʠʷ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʩʦʩʥʘ 
ʦʙʳʢʥʦʚʝʥʥʘʷ (Pinus Silvestris). 
 

ASSESSMENT OF ATMOSPHERIC AIR OF VOLZHSKIY CITY BY BIOINDICATION METHODS 
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Abstract: the state of atmospheric air in Volzhsky was estimated by analyzing the state and frequency of epi-
phytic lichens occurrence and morphology of pine needles, the most sensitive bioindicators to atmospheric 
pollution. The data complementing the retrospective analysis in the system of monitoring the negative impact 
of industry and motor transport on the atmospheric air of Volzhsky are obtained. 
Key words: bioindication, lichenoindication, phytoindication, atmospheric air, common pine (Pinus Silvestris). 

 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ɺʦʣʛʦʛʨʘʜʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʝʪ ʦʜʥʦ ʠʟ ʧʝʨʚʳʭ ʤʝʩʪ ʚ ʇʦʚʦʣʞʴʝ ʧʦ ʚʳ-

ʙʨʦʩʘʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ. ɺʦʣʞʩʢʠʡ - ʢʨʫʧʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʮʝʥʪʨ ʩ ʘʢʪʠʚʥʦ 
ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ (ʭʠʤʠʷ, ʤʝʪʘʣʣʫʨʛʠʷ, ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ). ʂʨʦʤʝ ʪʦʛʦ, ʦʪʤʝʯʘʝʪʩʷ 
ʫʚʝʣʠʯʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʧʘʨʢʘ, ʨʦʩʪ ʯʠʩʣʘ ʧʝʨʝʚʦʟʦʢ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥ-
ʪʨʦʣʷ ʦʙʲʸʤʦʚ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʳʙʨʦʩʦʚ ʚ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʥʝ ʚʳʟʳʚʘʝʪ ʩʦ-
ʤʥʝʥʠʷ [1, ʩ. 39].  

ɺ 2016 ʛʦʜʫ ʚ ʛ. ɺʦʣʞʩʢʦʤ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʨʝʚʳʰʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʟʦʚʳʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫ-
ʩʪʠʤʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʤʤʠʘʢʘ (ʚ 1,7 ʨʘʟ), ʧʳʣʠ (ʚ 16,8 ʨʘʟ), ʩʝʨʦʚʦʜʦʨʦʜʘ (ʚ 8 ʨʘʟ), ʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ (ʚ 
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1,2 ʨʘʟʘ) [2, ʩ. 164]. ɺ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʢʘʯʝʩʪʚʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʧʨʝ-
ʜʝʣʘʭ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʯʘʱʝ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ.  

ʆʜʥʘʢʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʘʧʨʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʙʠʦʠʥʜʠʢʘʮʠʷ. ʂ ʜʘʥʥʦʡ 
ʛʨʫʧʧʝ ʤʝʪʦʜʦʚ ʦʪʥʦʩʷʪ ʬʠʪʦʠʥʜʠʢʘʮʠʶ ï ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʧʦ ʩʦʩʪʦʷʥʠʶ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʩʦʦʙʱʝ-
ʩʪʚʘ, ʘ ʪʘʢ ʞʝ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʶ, ʦʙʲʝʢʪʦʤ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʶʪ ʵʧʠʬʠʪʥʳʝ ʣʠʰʘʡʥʠʢʠ.  

ʃʠʰʘʡʥʠʢʠ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʠʭ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʘ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʦʨʛʘʥʠʟʤʘʤʠ. ɺ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʚʦʟʜʫʭʘ ʦʙʝʜʥʷʝʪʩʷ ʚʠʜʦʚʦʝ ʤʥʦʛʦʦʙʨʘ-
ʟʠʝ ʣʠʰʘʡʥʠʢʦʚ, ʥʘ ʩʪʚʦʣʘʭ ʜʝʨʝʚʴʝʚ ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ, ʠʭ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ ʥʠʞʝ [3, ʩ. 187]. ʋ 
ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ (Pinus Silvestris) ʚ ʫʩʣʦʚʠʷʭ ʟʘʛʨʷʟʥʝʥʥʦʡ ʘʪʤʦʩʬʝʨʳ ʩʥʠʞʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴ-
ʥʦʩʪʴ ʞʠʟʥʠ ʠ ʫʭʫʜʰʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʭʚʦʠ [4, ʩ. 22].  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʙʠʦʠʥʜʠʢʘʮʠʠ ʚʦʟʜʫʭʘ 
ʧʘʨʢʦʚʳʭ ʟʦʥ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ ɺʦʣʞʩʢʦʛʦ. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʧʘʩʩʠʚʥʳʡ ʤʝʪʦʜ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ (ɸ.ʉ. ɹʦʛʦʣʶʙʦʚ, 2001) - ʥʘʙʣʶʜʝʥʠʝ 
ʟʘ ʠʟʤʝʥʝʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʵʧʠʬʠʪʥʳʭ ʣʠʰʘʡʥʠʢʦʚ. ɼʣʷ ʢʘʞʜʦʡ ʧʣʦʱʘʜʢʠ ʦʧʠʩʘʥʠʷ ʠ 
ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʨʦʩʪʘ ʣʠʰʘʡʥʠʢʦʚ ʚʳʩʪʘʚʣʷʣʠʩʴ ʙʘʣʣʳ ʧʦ ʰʢʘʣʝ ɹʨʘʫʥ-ɹʣʘʥʢʝ ʦʪ 1 ʜʦ 5 ʚ ʩʦʦʪʚʝʪ-
ʩʪʚʠʠ ʩ ʯʘʩʪʦʪʦʡ ʚʩʪʨʝʯʘʝʤʦʩʪʠ. ʇʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʯʠʩʪʦʪʳ ʘʪʤʦʩʬʝʨʳ (ʆʏɸ) ʦʧʨʝʜʝʣʷʣʩʷ 
ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʬʠʪʦʠʥʜʠʢʘʮʠʠ (ʅ.ɸ. ɸʩʢʘʨʭʦʜʞʘʝʚ, 2013) 
- ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʭʚʦʠ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʜʣʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʘʪʤʦʩʬʝʨʳ. ʅʘ ʢʣʶʯʝ-
ʚr ʭ ʫʯʘʩʪʢʘʭ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨ ʭʚʦʠʥʦʢ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ 
ʛʦʜʘ ʞʠʟʥʠ ʦʪʙʠʨʘʣʠ ʩ ʙʦʢʦʚʳʭ ʧʦʙʝʛʦʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʢʨʦʥʳ ʨʘʚʥʦʚʦʟʨʘʩʪʥʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʥʳ. ɸʥʘ-
ʣʠʟ ʭʚʦʠ ʧʨʦʚʦʜʠʣʩʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚʝʩʥʦʡ, ʢʦʛʜʘ ʚʦʟʨʘʩʪʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ, ʧʦ-
ʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʝʨʝʧʘʜʳ ʘʪʤʦʩʬʝʨʥʦʛʦ ʜʘʚʣʝʥʠʷ, ʪ.ʝ. 
ʩʦʟʜʘʶʪʩʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʤʝʪʝʦʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʩʝʠʚʘʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʝ, ʦʙʨʘʟʫʷ 
ʩʤʦʛ ʥʘʜ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ ʛʦʨʦʜʘ. ʂʣʶʯʝʚʳʝ ʫʯʘʩʪʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1 - ʧʘʨʢʦʚʘʷ ʟʦʥʘ ʥʘ 
ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɼʨʫʞʙʳ ʠ ʇʠʦʥʝʨʩʢʦʡ, 2 ï ʛʦʨʦʜʩʢʦʡ ʧʘʨʢ çɻʠʜʨʦʩʪʨʦʠʪʝʣʴè, 3 ï ʧʘʨʢ ʢʫʣʴʪʫʨʳ ʠ 
ʦʪʜʳʭʘ (ʇʂʠʆ) çɺʦʣʞʩʢʠʡè. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʙʠʦʠʥʜʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʣʠʰʘʡʥʠʢʦʚ ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟ-
ʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ. ɺʦʣʞʩʢʦʤ. ʅʘʠʙʦʣʴʰʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ ʚ ʧʘʨʢʦʚʦʡ ʟʦʥʝ ʥʘ 
ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɼʨʫʞʙʳ ʠ ʇʠʦʥʝʨʩʢʦʡ. ʉʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ ʣʠʰʘʡʥʠʢʘʤʠ ʩʪʚʦʣʦʚ ʜʝʨʝʚʴʝʚ ʦʯʝʥʴ ʥʠʟ-
ʢʘʷ, ʚʠʜʦʚʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʩʢʫʜʥʦʝ, ʩʦʩʪʦʷʥʠʝ ʣʠʰʘʡʥʠʢʦʚ ʧʣʦʭʦʝ. ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʧʦ ʩʪʝʧʝʥʠ ʟʘ-
ʛʨʷʟʥʝʥʠʷ  ʇʂʠʆ çɺɻʉè, ʥʘ ʪʨʝʪʴʝʤ ï ʇʂʠʆ çɺʦʣʞʩʢʠʡè. ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʧʦʢʨʳʪʠʷ 
ʜʝʨʝʚʴʝʚ ʚʠʜʘʤʠ ʣʠʰʘʡʥʠʢʦʚ, ʥʦ ʦʪʤʝʯʝʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʠ ʣʠʰʘʡ-
ʥʠʢʦʚ. 

ʇʦʣʫʯʝʥʥʳʡ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʧʦʢʘʟʘʪʝʣʴ ʆʏɸ ʜʘʣʝʢ ʦʪ ʝʜʠʥʠʮʳ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ 
ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺ ʧʘʨʢʦʚʦʡ ʟʦʥʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɼʨʫʞʙʳ ʠ ʇʠʦʥʝʨ-
ʩʢʦʡ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʠʙʦʣʝʝ ʥʠʟʦʢ - 0,20, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʇʂʠʆ çɺɻʉè ʠ ʇʂʠʆ 
çɺʦʣʞʩʢʠʡè ʧʦʢʘʟʘʪʝʣʴ ʆʏɸ ʙʳʣ ʨʘʚʝʥ 0,33 ʠ 0,37 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʬʠʪʦʠʥʜʠʢʘʮʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʦʧʠʩʘʥʥʳʝ ʨʘʥʝʝ ʨʝʟʫʣʴʪʘʪʳ ʣʠʭʝʥʦʠʥʜʠʢʘʮʠʠ. ʅʘ 
ʫʯʘʩʪʢʝ ʧʘʨʢʦʚʦʡ ʟʦʥʳ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɼʨʫʞʙʳ ʠ ʇʠʦʥʝʨʩʢʦʡ ʦʪʤʝʯʝʥʦ ʥʘʙʦʣʴʰʝʝ ʧʦʚʨʝʞʜʝʥʠʝ 
ʭʚʦʠ ʩʦʩʝʥ - 61%. ʅʘ ʫʯʘʩʪʢʘʭ çɺɻʉè ʠ çɺʦʣʞʩʢʠʡè ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʧʦʚʨʝʞʜʝʥʠʝ 23% ʠ 20% ʭʚʦʠ ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʳ ʚ ʧʘʨʢʦ-
ʚʦʡ ʟʦʥʝ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮ ɼʨʫʞʙʳ ʠ ʇʠʦʥʝʨʩʢʦʡ. ɼʘʥʥʳʡ ʬʘʢʪ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 
ʜʘʥʥʦʡ ʧʣʦʱʘʜʢʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʙʣʠʟʠ ʚʳʩʦʢʦʵʪʘʞʥʳʭ ʢʚʘʨʪʘʣʦʚ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʯʘʩʪʥʦʛʦ ʠ ʦʙʱʝ-
ʩʪʚʝʥʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚʳʰʝ. ʅʘ ʫʯʘʩʪʢʝ ʇʂʠʆ çɺʦʣʞʩʢʠʡè ʦʪʤʝʯʝʥʦ ʥʘʠʤʝʥʴʰʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʘʪ-
ʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʰʠʨʦʢʘʷ ʘʚʪʦʤʘʛʠʩʪʨʘʣʴ ʧʨʦʭʦʜʠʪ ʣʠʰʴ ʩ ʦʜ-
ʥʦʡ ʩʪʦʨʦʥʳ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ. ʂ ʪʦʤʫ ʞʝ, ʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʥʘʠʙʦʣʝʝ ʫʜʘ-
ʣʝʥʥʫʶ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʳ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝ-
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ʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʚ ʛ. ɺʦʣʞʩʢʠʡ. ʅʘ ʣʠʰʘʡʥʠʢʠ ʛʫʙʠʪʝʣʴʥʦ ʜʝʡʩʪʚʫʶʪ ʪʘʢʠʝ ʟʘʛʨʷʟʥʠʪʝʣʠ ʢʘʢ 
ʦʢʠʩʠ ʘʟʦʪʘ, ʫʛʣʝʨʦʜʘ, ʩʦʝʜʠʥʝʥʠʷ ʬʪʦʨʘ ʠ ʜʚʫʦʢʠʩʴ ʩʝʨʳ [3, ʩ. 190], ʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʦʩʥʳ ʩʦʜʝʨʞʘʥʠʝ 
ʩʝʨʥʠʩʪʦʛʦ ʛʘʟʘ [4, ʩ. 23], ʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ ʠ ʟʘʛʨʷʟʥʝʥʠʝ 
ʚʦʟʜʫʭʘ ʧʳʣʴʶ ʚʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ 
ʧʨʝʜʣʦʞʠʪʴ ʦʩʥʦʚʥʳʝ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʪʤʦ-
ʩʬʝʨʥʳʡ ʚʦʟʜʫʭ: ʫʩʠʣʝʥʠʝ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʙʨʦʩʘʤʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʚʝʜʝʥʠʝ ʨʝʛʫʣʷʨʥʳʭ 
ʚʣʘʞʥʳʭ ʫʙʦʨʦʢ ʘʩʬʘʣʴʪʦʚʳʭ ʧʦʢʨʳʪʠʡ ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ, ʫʞʝʩʪʦʯʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʘʨʢʦʚʢʘʤ, ʨʘʟ-
ʚʠʪʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʢʘʢ ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʚʠʪʠʝ 
ʩʝʪʠ ʛʦʨʦʜʩʢʦʛʦ ʵʣʝʢʪʨʦʪʨʘʥʩʧʦʨʪʘ.  

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʤʝʝʪ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ: ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦ-
ʚʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʠʦʠʥʜʠʢʘʮʠʠ ʧʦʣʫʯʝʥʳ ʥʦʚʝʡʰʠʝ ʜʘʥʥʳʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʢʨʫʞʘʶ-
ʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʜʦʧʦʣʥʷʶʱʠʝ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʚ ʩʠʩʪʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝʛʘʪʠʚʥʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʥʘ ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ ʛʦʨʦʜʘ ɺʦʣʞʩʢʠʡ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʫʯʪʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜ-
ʥʫʶ ʩʨʝʜʫ. ɺʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚ ʫʯʝʙʥʦ-ʚʦʩʧʠʪʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠ ʠʟʫʯʝ-
ʥʠʠ ʚʦʧʨʦʩʦʚ ʵʢʦʣʦʛʠʠ ʠ ʧʨʦʙʣʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʧʨʘʢʪ.. ʢʦʥʬ. ñʇʨʦʙʣʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʙʫʩʪʨʦʡʩʪʚʘ ʪʝʭʥʦʧʨʠʨʦʜʥʳʭ ʩʠʩʪʝʤò. ʏʘʩʪʴ IV. çʕʢʦʣʦʛʠʷ 
ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. - ʄʦʩʢʚʘ, 2013. - ʉ.20-26. 

É ɸ.ʅ. ʂʨʠʚʠʮʢʘʷ, ʊ.ʄ. ɸʚʠʣʦʚʘ, ʅ.ɸ. ʄʦʭʘʤʤʘʜ ɸʤʠʥ, ɸ.ʈ. ɹʦʣʛʘʨʝʚʘ, 2018 
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½ØÚØäÞàÞÒ-½ØÚØèØÝ ´ÜØâàØÙ »ìÒÞÒØç 
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ÂÐâÐàÕÝÚÞ ¿ÞÛØÝÐ ÎàìÕÒÝÐ 
ʩʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ ʄɻʋʊʋ ʠʤ. ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʂʋ) 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦ ʚʣʠʷʥʠʠ ʥʝʢʦʪʦʨʳʭ ʜʠʩʧʝʨʛʝʥʪʦʚ 
ʥʝʬʪʠ ʥʘ ʟʦʦʧʣʘʥʢʪʦʥ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ; ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʘʯʦʢ Artemia salina ʩʣʘʙʦ ʯʫʚʩʪʚʠʪʝʣʝʥ 
ʢ ʜʝʡʩʪʚʠʶ ʜʠʩʧʝʨʛʝʥʪʘ ʥʝʬʪʠ ʉʣʠʢʛʦʥ ʅʉ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘ-
ʮʠʷ  ʚ ʚʦʜʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʜʣʷ Artemia salina ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ  0.1 ʤʛ/ʣ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʩʧʝʨʛʝʥʪʳ, ʟʦʦʧʣʘʥʢʪʦʥ, Artemia salina, ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʥʝʬʪʷʥʦʝ ʟʘ-
ʛʨʷʟʥʝʥʠʝ. 
 

ESTIMATION OF THE TOXICITY OF OIL DISPERSANTS ZOOPLANKTON ORGANISMS ON 
 

Nikiforov-Nikishin Dmitry Lõvovich, 
Tatarenko Polina Yurõevna 

 
Abstract: the article presents experimental data on the effect of some oil dispersants on zooplankton in labor-
atory conditions; it is shown that Artemia salina is weakly sensitive to the action of the oil dispersant Slickgone 
NS, and the experimental maximum allowable concentration of in the water of fishery reservoirs for Artemia 
salina can be equal to 0.1 mg / l.  
Key words: dispersants, zooplankton, Artemia salina, toxic effect, oil pollution 

 
ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʪʠʧ ʪʦʢʩʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʤʫ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʛʠʜʨʦʙʠʦʥʪʳ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʛʨʫʧʧ. ʆʨʛʘʥʠʟʤʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʦʪʥʦʩʷʪʩʷ ʢ 
ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ ʤʦʨʩʢʠʭ ʵʢʦʩʠʩʪʝʤ ʠ ʧʦʛʠʙʘʶʪ ʧʨʠ ʨʘʟʣʠʚʘʭ ʥʝʬʪʠ ʚ ʧʝʨʚʫʶ 
ʦʯʝʨʝʜʴ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʙʦʨʴʙʳ ʩ ʧʣʝʥʢʦʡ ʥʝʬʪʠ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʷʚ-
ʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʧʝʨʛʝʥʪʦʚ. ɼʠʩʧʝʨʛʝʥʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʣʠʢʚʠʜʘ-
ʮʠʠ ʥʝʬʪʷʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʪʝʤʧʝʨʘʪʫʨ ʠ ʨʘʟʥʦʤ ʚʦʣʥʦʚʦʤ 
ʨʝʞʠʤʝ[1, ʩ.98]. ɼʠʩʧʝʨʛʝʥʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʤʝʩʝʚʳʝ ʧʨʝʧʘʨʘʪʳ ʠ ʪʦʢʩʠʯʥʦʩʪʴ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ 
ʜʦʣʞʥʘ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʘʭ ʙʠʦʮʝʥʦʟʘ 
[2, ʩ. 48]. 

ɺʣʠʷʥʠʝ ʦʜʥʦʛʦ ʠʟ ʜʠʩʧʝʨʛʝʥʪʦʚ ʉʣʠʢʛʦʥʘ ʅʉ ʥʘ ʦʨʛʘʥʠʟʤʳ ʟʦʦʧʣʘʥʢʪʦʥʘ ʫʩʪʘʥʘʚʣʠʚʘʣʦʩʴ ʚ ʩʦ-
ʦʪʚʝʪʩʪʚʠʝ ʩ ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʨʤʘʪʠʚʦʚ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 
ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ [3, ʩ.201]. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ, ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ ʟʦʦʧʣʘʥʢʪʦʥʘ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ 
ʞʘʙʨʦʥʦʛʠʡ ʨʘʯʦʢ Artemia salina L. ʃʝʛʢʦʩʪʴ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ, ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʩʦʣʝʥʦʩʪʠ ʚ ʢʦʪʦʨʦʤ 
ʤʦʞʝʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʘʨʪʝʤʠʷ, ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ. ʇʨʠ ʚʳʩʦʢʦʡ 
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ʪʝʤʧʝʨʘʪʫʨʝ ʧʝʨʚʳʝ ʥʘʫʧʣʠʠ ʧʦʷʚʣʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 
ʅʘʫʧʣʠʫʩʦʚ ʘʨʪʝʤʠʡ ʧʦʣʫʯʘʣʠ ʠʟ ʷʠʮ ʧʫʪʝʤ ʠʥʢʫʙʘʮʠʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 25ʦʉ ʠ ʘʵʨʘʮʠʠ ʩʨʝʜʳ. 

ʊʝʩʪ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʪʘʥʜʘʨʪʥʦʤʫ ʪʦʢʩʠʢʘʥʪʫ K2Cr2O7 ʧʦʢʘʟʘʣ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʢʫʣʴʪʫʨʘ ʘʨʪʝ-
ʤʠʡ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʪʘʥʜʘʨʪʫ (ʃʂ50

72 ʩʦʩʪʘʚʣʷʣʘ 6.4 ʤʛ/ʣ).  
ʆʜʥʦʜʥʝʚʥʳʭ ʣʠʯʠʥʦʢ ʘʨʪʝʤʠʡ ʧʦʤʝʱʘʣʠ ʚ ʨʘʩʪʚʦʨʳ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʩʧʝʢʪʨʦʤ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʜʣʷ ʢʘʞʜʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʨʝʞʠʤʝ ʦʩʪʨʦʛʦ ʦʧʳʪʘ ʥʘ 48 ʯʘʩʦʚ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʨʦʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ 
ʩʦʩʪʘʚʠʣʘ ï 21 ʩʫʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ ʠʩʢʫʩʩʪʚʝʥʥʫʶ 
ʤʦʨʩʢʫʶ ʚʦʜʫ ʩʦʣʝʥʦʩʪʴʶ 20 ʦ/ʦʦ. ʇʣʦʪʥʦʩʪʴ ʧʦʩʘʜʢʠ ʨʘʯʢʦʚ ʚ ʦʩʪʨʳʭ ʠ ʭʨʦʥʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩʦ-
ʩʪʘʚʣʷʣʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 20 ʵʢʟ. ʥʘ 200 ʤʣ, ʧʦʚʪʦʨʥʦʩʪʴ ï ʪʨʝʭʢʨʘʪʥʘʷ, ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ï 20-
220ʉ. ʂʦʨʤʦʤ ʜʣʷ ʘʨʪʝʤʠʡ ʚ ʭʨʦʥʠʯʝʩʢʠʭ ʦʧʳʪʘʭ ʩʣʫʞʠʣʘ ʢʫʣʴʪʫʨʘ ʦʜʥʦʢʣʝʪʦʯʥʳʭ ʚʦʜʦʨʦʩʣʝʡ, 
Phaeodactylum tricornutum ʚʳʨʘʱʝʥʥʳʭ ʥʘ ʩʨʝʜʝ ɻʦʣʴʜʙʝʨʛʘ. 

 ɿʘʤʝʥʫ ʦʧʳʪʥʳʭ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʨʝʜ ʧʨʦʚʦʜʠʣʠ ʩ ʫʯʝʪʦʤ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚʝʱʝʩʪʚ[4, ʩ. 24]. ʇʦʢʘ-
ʟʘʪʝʣʝʤ ʪʦʢʩʠʯʥʦʩʪʠ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʦʝ ʩʥʠʞʝʥʠʝ ʚʳʞʠʚʘʝʤʦʩʪʠ ʨʘʯʢʦʚ ʚ ʦʧʳʪʥʳʭ ʩʨʝʜʘʭ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʘʢʠʝ ʢʘʢ ʩʢʦʨʦʩʪʴ ʨʦʩʪʘ, ʧʦʪʨʝʙ-
ʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʝʛʤʝʥʪʦʚ ʪʝʣʘ ʚ ʪʦʢʩʠʢʦʣʦʛʠʯʝʩʢʦʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʣʠʷʥʠʝ ʉʣʠʢʛʦʥʘ ʅʉ ʥʘ ʘʨʪʝʤʠʡ ʠʟʫʯʘʣʠ ʚ ʦʩʪʨʦʤ ʦʧʳʪʝ ʚ ʜʠʘʧʘʟʦʥʝ ʢʦʥ-
ʮʝʥʪʨʘʮʠʡ 0,1-3,0 ʤʛ/ʣ (ʪʘʙʣʠʮʘ 1). ʈʘʩʯʝʪʥʘʷ ʤʝʜʠʘʥʥʘʷ ʣʝʪʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘ 48 ʯʘʩʦʚ ʩʦʩʪʘ-
ʚʠʣʘ 1 ʤʛ/ʣ. 

 
ʋʙʚʤʡʯʙ 1  

ʈʙʩʙʥʞʫʩʴ ʫʧʣʪʡʰʦʧʪʫʡ ʝʡʪʨʞʩʜʞʦʫʙ ʊʤʡʣʜʧʦʙ ʆʊ ʝʤʸ Artemia salina ʛ ʧʪʫʩʧʥ ʶʣʪʨʞʩʡʥʞʦʫʞ 
ʂʦʥʮʝʥʪʨʘʮʠʷ, ʤʛ/ʣ ɻʠʙʝʣʴ (%) ʟʘ 48 ʯʘʩʦʚ ʊʦʢʩʠʢʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʤʛ/ʣ 

ʂʦʥʪʨʦʣʴ 0  
 
 
 
ʃʂ50 = 0,71 

0,1 7 

0.5 28* 

1,0 96* 

3.0 100 

5,0 100 

 
ɺ ʭʨʦʥʠʯʝʩʢʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 21 ʩʫʪʦʢ ʠʩʧʳʪʳʚʘʣʠ  ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʧʘʨʘ-

ʪʘ ʦʪ 0.01 ʜʦ 0,5 ʤʛ/ʣ (ʪʘʙʣʠʮʘ 2). ʊʦʣʴʢʦ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,5 ʤʛ/ʣ ʥʘ 4-ʝ ʩʫʪʢʠ ʦʪʤʝʯʝʥʦ ʪʦʢʩʠʯʝʩʢʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ. 

ʅʘ 7-ʝ ʩʫʪʢʠ ʪʦʢʩʠʯʝʩʢʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʷʚʠʣʦʩʴ ʫʞʝ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 0,3 ʤʛ/ʣ. ʕʪʫ ʢʦʥʮʝʥʪʨʘ-
ʮʠʶ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʨʦʛʦʚʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʙʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʞʝ ʧʨʠ ʜʘʣʴʥʝʡʰʠʭ ʩʨʦʢʘʭ 
ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʝʧʘʨʘʪʘ ʥʝ ʦʢʘʟʳʚʘʣʠ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʘʨʪʝʤʠʶ. 

 
ʋʙʚʤʡʯʙ 2 

ɽʡʦʙʥʡʣʙ ʛʴʟʡʛʙʞʥʧʪʫʡ (%) Artemia salina ʨʩʡ ʛʧʠʝʞʢʪʫʛʡʡ ʝʡʪʨʞʩʜʞʦʫʙ ʦʞʭʫʡ ʊʤʡʣʜʧʦ 
ʆʊ ʛ ʮʩʧʦʡʰʞʪʣʧʥ ʶʣʪʨʞʩʡʥʞʦʫʞ 

ʂʦʥ- ʉʫʪʢʠ ʦʧʳʪʘ 

ʮʝʥʪʨ.- 4-ʝ 7-ʝ 14-ʝ 21-ʝ 

ʤʛ/ʣ MÑm Td. MÑm Td. MÑm Td MÑm Td 

ʂʦʥʪʨ. 100  100,0Ñ0.0  100,0ππ  100,0Ñ00  

0,01 98Ñ0,1  98,0Ñ0,5  98,0Ñ0,5  98Ñ0.5  

0,05 100  97,0Ñ1.2 0,28 97,0Ñ1,2 0,23 93Ñ2.1 0,18 

0,1 98Ñ01 0. 24 95,0Ñ0.7 0,82 93.0Ñ2,7 0,65 90Ñ1,8 0,78 

0,3 91Ñ03 0,28 70,0*Ñ6.0 9.3 62.0*Ñ1,8 7.4 55*Ñ3,1 8,5 

0,5 78*Ñ05 12.4 63,3*Ñ5,8 10,5 58*Ñ24 9,3 43*Ñ2,7 6.8 

ʇʨʠʤʝʯ.* - ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʜʦʩʪʦʚʝʨʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʦʥʪʨʦʣʷ, (ʈ Ò 0.05) 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ  ʉʣʠʢʛʦʥʘ ʅʉ ʚ ʚʦʜʝ 
ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʜʦʝʤʦʚ ʜʣʷ Artemia salina ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʨʘʚʥʦʡ  0.1 ʥʜ/ʤ. 
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Á¾²Àµ¼µ½½¾µ ¿Àµ´ÁÂ°²»µ½¸µ ¾ ºÐçÕáâÒµ 
àÞÔÝØÚÞÒëå ÒÞÔ ÓÞàÞÔÐ ¿ÕàÜØ 

¿ÐâàãèÕÒ ½ØÚÞÛÐÙ ²ØÚâÞàÞÒØç 
ʄʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ: ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚʳʭ ʚʦʜ ʛʦʨʦʜʘ ʇʝʨʤʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʝʞʠʤʥʳʭ 
ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2015 ʛʦʜ ʥʘʠʭʫʜʰʠʤ ʢʘʯʝʩʪʚʦʤ 
ʦʙʣʘʜʘʶʪ ʨʦʜʥʠʢʠ ʚ ʨʘʡʦʥʘʭ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ʪʘʢʠʭ ʚʦʜ ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʥʦʩʪʴ 
ʧʦʨʘʞʝʥʠʷ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʦʯʝʢ, ʧʝʯʝʥʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʢʨʦʚʠ 
ʠ ʩʣʠʟʠʩʪʳʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɻʦʨʦʜ ʇʝʨʤʴ, ʨʦʜʥʠʢʠ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʢʦʵʬʬʠʮʠʝʥʪ ʦʧʘʩʥʦʩʪʠ, ʥʝʢʘʥʮʝʨʦʛʝʥʥʳʝ 
ʵʬʬʝʢʪʳ. 
 

MODERN IDEA OF SPRING WATER QUALITY OF THE CITY OF PERM 
 

Patrushev Nikolai Viktorovich 
 

Abstract: Assessment of spring water quality of the city of Perm by results of regime hydrogeochemical ob-
servations is presented. It is established that as of 2015 the worst quality springs in areas of dense building 
have. At the use of such waters there is a danger of damage of digestive tract, kidneys, a liver, the cardiovas-
cular system, the system of blood and mucous. 
Key words: City of Perm, springs, ground water, danger coefficient, not cancerogenic effects 

 
ɹʝʟʦʧʘʩʥʦʩʪʴ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʦʜʥʘ ʠʟ ʛʣʘʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʙʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠʯʠʥʘ 80% ʙʦʣʝʟʥʝʡ ʣʶʜʝʡ ï ʟʘʛʨʷʟʥʝʥʥʘʷ ʚʦʜʘ. ʇʦ ʜʘʥʥʳʤ 
ʆʆʅ, ʙʦʣʝʝ 1/3 ʥʘʩʝʣʝʥʠʷ ɿʝʤʣʠ ʠʩʧʦʣʴʟʫʝʪ ʥʝʢʘʯʝʩʪʚʝʥʥʫʶ ʚʦʜʫ. ɺ ʈʦʩʩʠʠ ʙʦʣʝʝ 20% ʦʪʙʠʨʘʝʤʳʭ 
ʧʨʦʙ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠʟ ʚʦʜʦʟʘʙʦʨʦʚ ʥʝ ʦʪʚʝʯʘʶʪ ʛʠʛʠʝʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦ ʩʘʥʠʪʘʨʥʦ-
ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ [1].  

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ ʨʦʜʥʠʢʦʚʳʭ ʚʦʜ ʛ. ʇʝʨʤʠ. 
ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʛʦʨʦʜʩʢʠʝ ʘʛʣʦʤʝʨʘʮʠʠ. ʇʝʨʤʴ ï ʵʪʦ ʢʨʫʧʥʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʮʝʥʪʨ 
ɿʘʧʘʜʥʦʛʦ ʋʨʘʣʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʙʦʣʝʝ 1 ʤʠʣʣʠʦʥʘ ʯʝʣʦʚʝʢ. ɻʦʨʦʜ, ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 800 ʢʤ2, 
ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚʜʦʣʴ ʨ. ʂʘʤʳ ʧʦ ʦʙʦʠʤ ʝʝ ʙʝʨʝʛʘʤ ʚ ʚʠʜʝ ʥʝʩʢʦʣʴʢʠʭ ʢʨʫʧʥʳʭ ʨʘʡʦʥʦʚ. ɺʝʜʫʱʠʝ 
ʦʪʨʘʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʛ. ʇʝʨʤʠ ï ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʪʦʧʣʠʚʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ʍʦʨʦʰʦ 
ʨʘʟʚʠʪʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ, ʭʠʤʠʷ ʠ ʥʝʬʪʝʭʠʤʠʷ, ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ ʠ ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ [2].  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʇʝʨʤʠ ʨʦʜʥʠʢʠ ʜʦ ʩʠʭ ʧʦʨ ʠʛʨʘʶʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʤ 
ʚʦʜʦʩʥʘʙʞʝʥʠʠ ʥʘʩʝʣʝʥʠʷ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʨʘʟʣʠʯʥʳʤ ʙʘʩʩʝʡʥʘʤ ʤʘʣʳʭ ʨʝʢ ʛʦʨʦʜʘ, ʚʧʘʜʘʶʱʠʭ ʚ ʨ. 
ʂʘʤʫ. ʈʦʜʥʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʦʥʳ ʨʘʟʛʨʫʟʢʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʰʝʰʤʠʥʩʢʠʭ ʪʝʨʨʠʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 
ʫʬʠʤʩʢʦʛʦ ʷʨʫʩʘ ʥʠʞʥʝʡ ʧʝʨʤʠ ʠ ʘʣʣʶʚʠʘʣʴʥʳʭ ʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʝʡ 
ʧʠʪʘʥʠʷ ʵʪʠʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ ʩ ʯʘʩʪʥʦʡ, ʤʥʦʛʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʠ 
ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʯʪʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ [3]. 

ʆʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʨʝʞʠʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 
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ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʟʘ 2015 ʛʦʜ.  
ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚʳʭ ʚʦʜ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ ʩʦʛʣʘʩʥʦ ʈʫʢʦʚʦʜʩʪʚʫ ʧʦ ʦʮʝʥʢʝ ʨʠʩʢʘ 

ʜʣʷ ʟʜʦʨʦʚʴʷ ʥʘʩʝʣʝʥʠʷ [4]. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʦʜʥʠʢʦʚʳʝ ʚʦʜʳ 
ʧʦʩʪʦʷʥʥʦ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʚʟʨʦʩʣʳʤ ʯʝʣʦʚʝʢʦʤ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 
ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ. ʆʮʝʥʠʚʘʝʪʩʷ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʥʝʢʘʥʮʝʨʦʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ ʣʶʜʝʡ 
ʚʩʣʝʜʩʪʚʠʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʪʘʢʠʭ ʚʦʜ ʯʝʨʝʟ ʨʘʩʯʠʪʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʧʘʩʥʦʩʪʠ (ʜʘʣʝʝ ï ʂʆ). ʂʆ 
ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʜʦʟʳ ʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʢ ʝʛʦ ʨʝʬʝʨʝʥʪʥʦʤʫ 
(ʙʝʟʦʧʘʩʥʦʤʫ) ʫʨʦʚʥʶ ʚʦʟʜʝʡʩʪʚʠʷ. ʉʨʝʜʥʝʩʫʪʦʯʥʘʷ ʚʦʟʜʝʡʩʪʚʫʶʱʘʷ ʜʦʟʘ ʫʯʠʪʳʚʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ 
ʢʦʤʧʦʥʝʥʪʘ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ, ʚʝʣʠʯʠʥʫ ʧʦʪʨʝʙʣʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ, ʯʘʩʪʦʪʫ 
ʚʦʟʜʝʡʩʪʚʠʷ, ʤʘʩʩʫ ʪʝʣʘ ʯʝʣʦʚʝʢʘ, ʯʠʩʣʦ ʜʥʝʡ ʚ ʛʦʜʫ. ɽʩʣʠ ʂʆ ʥʝ ʧʨʝʚʳʰʘʝʪ 1, ʪʦ ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʫ 
ʯʝʣʦʚʝʢʘ ʥʝʢʘʥʮʝʨʦʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʥʝʩʫʱʝʩʪʚʝʥʥʳʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʂʆ ʧʨʝʚʳʰʘʝʪ 1 ʧʦ ʭʨʦʤʫ ʚ ʨʦʜʥʠʢʘʭ ʙʘʩʩʝʡʥʦʚ 
ʪʘʢʠʭ ʤʘʣʳʭ ʨʝʢ, ʢʘʢ ɼʘʥʠʣʠʭʠ (ʂʆ = 1,12), ɽʛʦʰʠʭʠ (ʂʆ = 1,08) ʠ ʚ ʨʦʜʥʠʢʝ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʂʘʤʳ ( 
ʂʆ = 1,04), ʘ ʧʦ ʥʠʪʨʘʪʘʤ ʂʆ ʧʨʝʚʳʰʘʝʪ 1 ʚ ʨʦʜʥʠʢʝ ʙʘʩʩʝʡʥʘ ʨ. ʀʚʳ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʪʨʦʝʥʳ ʜʠʘʛʨʘʤʤʳ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʜʦʣʶ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ 
ʩʫʤʤʘʨʥʦʤ ʂʆ. ʊʘʢʠʝ ʜʠʘʛʨʘʤʤʳ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʊʘʢ, ʜʣʷ 
ʨʦʜʥʠʢʦʚʳʭ ʚʦʜ ʰʝʰʤʠʥʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʘʣʣʶʚʠʘʣʴʥʦʛʦ ʯʝʪʚʝʨʪʠʯʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ 
ʚ ʩʫʤʤʘʨʥʳʡ ʂʆ ʚʥʦʩʷʪ ʥʠʪʨʘʪʳ, ʭʨʦʤ ʠ ʤʳʰʴʷʢ (ʨʠʩ.1,2). 

ʇʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʧʦʨʘʞʘʝʤʳʝ ʦʨʛʘʥʳ ʠ ʩʠʩʪʝʤʳ 
ʯʝʣʦʚʝʢʘ ʧʨʠ ʩʦʚʦʢʫʧʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʦʚ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʫʧʦʪʨʝʙʣʷʝʤʦʡ 
ʨʦʜʥʠʢʦʚʦʡ ʚʦʜʝ. ɺ ʩʪʨʫʢʪʫʨʝ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʧʨʝʦʙʣʘʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ 
ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʧʦʯʝʢ, ʧʝʯʝʥʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʢʨʦʚʠ ʠ ʩʣʠʟʠʩʪʳʭ 
(ʪʘʙʣ. 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2015 ʛ. ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʘʷ ʚʦʜʘ ʜʣʷ ʫʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʦʜʥʠʢʝ 
ʙʘʩʩʝʡʥʘ ʨ. ɻʘʡʚʳ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʙʣʘʩʪʴ ʧʠʪʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, 
ʠ ʥʘ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʩʢʘʟʳʚʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ʈʝʛʫʣʷʨʥʦʝ ʫʧʦ-
ʪʨʝʙʣʝʥʠʝ ʚʦʜʳ ʠʟ ʜʨʫʛʠʭ ʨʦʜʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʥʝʙʝʟʦʧʘʩʥʳʤ ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʨʘʟʚʠʪʠʶ ʥʝʢʘʥʮʝʨʦ-
ʛʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʫ ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ. ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʦʜʥʠʢʦʚʳʭ ʚʦʜ ʩʚʷʟʘʥʦ ʩ ʧʦʚʳʰʝʥʥʳʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʭʨʦʤʘ, ʤʳʰʴʷʢʘ ʠ ʥʠʪʨʘʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʪʨʘʞʝʥʠʝʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ ʙʳʪʦʚʦʛʦ ʟʘ-
ʛʨʷʟʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ. 

 

 
ʉʡʪ.1. ɽʧʤʸ ʮʡʥʡʰʞʪʣʡʮ ʣʧʥʨʧʦʞʦʫʧʛ ʛ ʪʬʥʥʙʩʦʧʢ ʛʞʤʡʰʡʦʞ ʣʧʶʭʭʡʯʡʞʦʫʙ ʧʨʙʪʦʧʪʫʡ 

ʩʧʝʦʡʣʧʛʴʮ ʛʧʝ ʱʞʱʥʡʦʪʣʡʮ ʫʞʩʩʡʜʞʦʦʴʮ ʧʫʤʧʟʞʦʡʢ 
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ʉʡʪ. 2. ɽʧʤʸ ʮʡʥʡʰʞʪʣʡʮ ʣʧʥʨʧʦʞʦʫʧʛ ʛ ʪʬʥʥʙʩʦʧʢ ʛʞʤʡʰʡʦʞ ʣʧʶʭʭʡʯʡʞʦʫʙ ʧʨʙʪʦʧʪʫʡ 

ʩʧʝʦʡʣʧʛʴʮ ʛʧʝ ʙʤʤʷʛʡʙʤʵʦʴʮ ʰʞʫʛʞʩʫʡʰʦʴʮ ʧʫʤʧʟʞʦʡʢ 
 

ʋʙʚʤʡʯʙ 1 
ɻʞʤʡʰʡʦʴ ʪʬʥʥʙʩʦʴʮ ʣʧʶʭʭʡʯʡʞʦʫʧʛ ʧʨʙʪʦʧʪʫʡ ʡ ʨʧʩʙʟʙʞʥʴʞ ʧʩʜʙʦʴ ʡ ʪʡʪʫʞʥʴ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʦʜʥʠʢʦʚ 

ɹʘʩʩʝʡʥ ʨ. ɼʘʥʠʣʠʭʠ ɹʘʩʩʝʡʥ ʨ. ʀʚʳ ɹʘʩʩʝʡʥ ʨ. ɽʛʦʰʠʭʠ 

1,487 
ɾʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʡ 
ʪʨʘʢʪ 

1,4643 
ʉʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʘʷ 
ʩʠʩʪʝʤʘ 

1,5113 
ɾʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʡ 
ʪʨʘʢʪ 

1,347 ʇʦʯʢʠ 1,2843 
ɾʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʡ 
ʪʨʘʢʪ 

1,3218 ʇʦʯʢʠ 

1,185 ʇʝʯʝʥʴ 1,1630 ʂʨʦʚʴ 1,1335 ʇʝʯʝʥʴ 

1,162 
ʉʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʘʷ 
ʩʠʩʪʝʤʘ 

1,1474 ʇʦʯʢʠ 1,0793 ʉʣʠʟʠʩʪʳʝ 

1,133 ʉʣʠʟʠʩʪʳʝ  1,0228 ʇʝʯʝʥʴ 0,7440 
ʉʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʘʷ 
ʩʠʩʪʝʤʘ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʨʦʜʥʠʢʦʚ 

ʃʝʚʳʡ ʙʝʨʝʛ ʨ. ʂʘʤʳ ɹʘʩʩʝʡʥ ʨ. ɻʘʡʚʳ ʇʨʘʚʳʡ ʙʝʨʝʛ ʨ. ʂʘʤʳ 

1,2305 
ɾʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʡ 
ʪʨʘʢʪ 

0,6674 
ʉʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʘʷ 
ʩʠʩʪʝʤʘ 

1,1126 
ʉʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʘʷ 
ʩʠʩʪʝʤʘ 

1,1624 ʇʦʯʢʠ 0,5705 
ɾʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʳʡ 
ʪʨʘʢʪ 

0,8980 ʂʨʦʚʴ 

1,0710 ʇʝʯʝʥʴ 0,4395 ʇʦʯʢʠ 0,4357 
ɾʝʣʫʜʦʯʥʦ-
ʢʠhʝʯʥʳʡ 
ʪʨʘʢʪ 

1,0416 ʉʣʠʟʠʩʪʳʝ 0,4108 ʂʨʦʚʴ 0,3134 ʇʦʯʢʠ 

0,4809 
ʉʝʨʜʝʯʥʦ-
ʩʦʩʫʜʠʩʪʘʷ 
ʩʠʩʪʝʤʘ 

0,3825 ʇʝʯʝʥʴ 0,2742 ʇʝʯʝʥʴ 
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Ã´º 004.3 

¸½Ä¾À¼°Æ¸¾½½°Ï ±µ·¾¿°Á½¾ÁÂÌ Á¸ÁÂµ¼ 
²¾µ½½¾³¾ ½°·½°Çµ½¸Ï 

ÀÞéØÝÐ ½ØÚÞÛÐÙ ²ØÚâÞàÞÒØç 
ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 

ɼʦʮʝʥʪ ʢʘʬʝʜʨʳ ˉ9 
ʗʨʦʩʣʘʚʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʫʯʠʣʠʱʝ ʇɺʆ 

 

ɹʦʦʧʫʙʯʡʸ: ʨʘʩʪʫʱʘʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ ʩʦʚʝʨʰʝʥʩʪʚʫʝʪ ʠ ʘʚ-
ʪʦʤʘʪʠʟʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳ-
ʰʘʝʪ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʠ ʙʦʝʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʜʦʚʝʜʝʥʠʝ ʠʭ ʚʦʡʩʢʘʤ, ʧʨʠ ʫʤʝʥʴ-
ʰʝʥʠʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʦʢ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʨʫʞʠʷ ʚʩʸ ʙʦʣʴʰʝ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʦʛʥʝʚʦʡ ʤʦʱʴʶ, ʩʢʦʣʴʢʦ ʩʪʝʧʝʥʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʟʘʱʠ-
ʱʝʥʥʦʩʪʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʚʳʯʠʩʣʠ-
ʪʝʣʴʥʳʝ ʩʝʪʠ, ʟʘʱʠʱʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʦʙʨʘʙʦʪʢʘ 
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Abstract: the growing computerization of control systems troops and weapons automatiseret and improves 
processes of collection, processing, storage and transmission of information, which greatly improves the 
speed of decision-making, the development of military documents and bringing them to the troops, with a de-
crease of several orders of magnitude the probability of error. The effectiveness of modern weapons is in-
creasingly determined not so much by firepower as by the degree of information security and protection.  
Keywords: information security, automated control systems, computer networks, information security, analysis 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ ʦʯʝʥʴ ʤʥʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʨʝʜʩʪʚ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥ-
ʬʦʨʤʘʮʠʠ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʃʦʢʘʣʴʥʳʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʧʝʨ-
ʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ ʧʦʟʚʦʣʷʶʪ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʤʦʜʝʣʠʨʦʚʘʪʴ ʠ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʦ-
ʝʚʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʠʥʠʤʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʠʥʠʤʘʣʴʥʦʡ ʮʝʥʦʡ ʤʘʪʝʨʠʘʣʴ-
ʥʳʭ ʠ ʣʶʜʩʢʠʭ ʧʦʪʝʨʴ ʜʦʩʪʠʛʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʘʤʝʨʠʢʘʥʮʳ ʚ ʭʦʜʝ ʦʧʝʨʘʮʠʠ çɹʫʨʷ ʚ ʧʫʩʪʳʥʝè ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʢʦʣʦ 10 ʪʳʩʷʯ ʧʝʨ-
ʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʧʦʜʦʙʥʳʝ ʩʝʪʠ [1]. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 
ʫʧʨʘʚʣʝʥʠʷ ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣʘʭ ʩʦʧʨʷʞʝʥʦ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʨʠʩʢʘʤʠ, ʪʘʢ ʢʘʢ ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ, ʚʝʜʴ ʟʘʱʠʱʝʥʥʦʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʪʴ 
ʥʘʤʥʦʛʦ ʪʨʫʜʥʝʝ, ʯʝʤ ʩʢʘʞʝʤ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʝʯʴ ʠʜʝʪ ʦ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ ʩʠʩʪʝʤʳ, ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 
ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʚʦʜʘ ʚ ʧʘʤʷʪʴ ʢʦʤʧʴʶʪʝʨʦʚ ʩʝʪʠ ʧʨʦʪʠʚʥʠʢʘ ʠʩʢʘʞʝʥʥʳʭ, ʬʠʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦ 
ʩʦʩʪʦʷʥʠʠ ʝʛʦ ʚʦʝʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʜʝʟʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʙʦʨʘ, 
ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʚʦʜʘ ʠʟ ʩʪʨʦʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠ-
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ʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʦʝʡ ʚʦʝʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
ʉʦʚʨʝʤʝʥʥʘʷ ʚʦʝʥʥʘʷ ʥʘʫʢʘ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʧʦʙʝʜʠʪ ʚ ʙʦʶ ʪʦʪ, ʢʪʦ ʩʫʤʝʝʪ ʩʦʭʨʘʥʠʪʴ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʝ ʩʚʦʝʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʠ ʚ ʭʦʜʝ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʠ ʜʝʟʦʨʛʘʥʠʟʦʚʘʪʴ 
ʫʧʨʘʚʣʝʥʠʝ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ  ʧʨʦʪʠʚʥʠʢʘ, ʩʦʭʨʘʥʠʪʴ ʚ ʪʘʡʥʝ ʦʪ ʧʨʦʪʠʚʥʠʢʘ ʩʚʦʶ ʠʥʬʦʨʤʘʮʠʶ. 
ʈʘʩʭʦʞʝʝ ʤʥʝʥʠʝ çʂʪʦ ʚʣʘʜʝʝʪ ʠʥʬʦʨʤʘʮʠʝʡ ï ʪʦʪ ʚʣʘʜʝʝʪ ʤʠʨʦʤè ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʝʨʝ ʧʦʜʪʚʝʨʞʜʘ-
ʝʪʩʷ ʭʦʜʦʤ ʙʦʝʚʳʭ ʜʝʡʩʪʚʠʡ ʚ ʇʝʨʩʠʜʩʢʦʤ ʟʘʣʠʚʝ, ʚ ʖʛʦʩʣʘʚʠʠ, ʚ ɸʬʛʘʥʠʩʪʘʥʝ, ʚ ʏʝʯʝʥʩʢʦʡ ʨʝʩʧʫʙ-
ʣʠʢʝ ʠ ʜʨʫʛʠʭ ʣʦʢʘʣʴʥʳʭ ʚʦʡʥʘʭ ʠ ʚʦʝʥʥʳʭ ʢʦʥʬʣʠʢʪʘʭ [2]. 

ʂʘʢ ʫʪʚʝʨʞʜʘʶʪ ʩʧʝʮʠʘʣʠʩʪʳ, ʦʢʦʣʦ 70 % ʟʘʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʦʪʝʥʮʠʘʣʝ 
ʛʦʩʫʜʘʨʩʪʚ, ʩʦʩʪʦʷʥʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʭ ʠʭ ʚʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʤʦʞʥʦ ʧʦʯʝʨʧʥʫʪʴ ʠʟ çʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠ-
ʢʦʚè.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʘʠʙʦʣʝʝ ʮʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʝ, ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʚʠʜʦʚ ʚʦʦʨʫ-
ʞʝʥʠʡ ʠ ʧʣʘʥʘʭ ʚʦʝʥʥʳʭ ʦʧʝʨʘʮʠʡ ʜʦʙʳʚʘʝʪʩʷ ʦʨʛʘʥʘʤʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʟʚʝʜʦʢ [3].  

ɺ ʩʪʨʘʥʘʭ ʅɸʊʆ ʠ ʚ ʜʨʫʛʠʭ ʵʢʦʥʦʤʠʯʝʩʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʵʪʦʪ ʚʦʝʥʥʳʡ ʙʣʦʢ, 
ʩʦʟʜʘʥʘ ʛʣʦʙʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʝʜʢʠ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʨʘʟʣʠʯʥʳʝ ʝʝ ʚʠʜʳ. ʕʪʦ: ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʘʷ 
ʨʘʟʚʝʜʢʘ, ʢʦʩʤʠʯʝʩʢʘʷ, ʘʢʫʩʪʠʯʝʩʢʘʷ, ʘʛʝʥʪʫʨʥʘʷ ʠ ʜʨʫʛʠʝ. ʇʨʠʜʘʚʘʷ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚʝʜʝʥʠʶ ʵʪʦʛʦ 
ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʩʝ ʩʪʨʘʥʳ ʥʝ ʞʘʣʝʶʪ ʩʨʝʜʩʪʚ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʪʦʡ ʩʠʩʪʝʤʳ [4]. 

ɺ ʉʦʝʜʠʥʝʥʥʳʭ ʐʪʘʪʘʭ ɸʤʝʨʠʢʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʮʝʣʘʷ ʩʝʪʴ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʭ ʩʣʫʞʙ ʚʦ ʛʣʘʚʝ ʩ 
ʎʝʥʪʨʘʣʴʥʳʤ ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʎʈʋ). ʉʶʜʘ ʚʭʦʜʷʪ ɸʛʝʥʪʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩ-
ʥʦʩʪʠ (ɸʅɹ), ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʤʠʥʠʩʪʝʨʩʪʚʘ ʦʙʦʨʦʥʳ, ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʝʜʢʠ ʉʫʭʦʧʫʪʥʳʭ 
ʚʦʡʩʢ, ɺʄʉ ʠ ɺɺʉ ʠ ʨʷʜ ʜʨʫʛʠʭ ʩʧʝʮʩʣʫʞʙ. 

ʇʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ ʧʨʦʪʠʚʥʠʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʙʦʣʝʝ 65% ʨʘʟʚʝʜʳʚʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 
ʧʦʣʫʯʘʝʪ ʩʨʝʜʩʪʚʘʤʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʨʘʟʚʝʜʢʠ,  ʦʩʫʱʝʩʪʚʣʷʷ ʧʝʨʝʭʚʘʪ ʩʦʦʙʱʝʥʠʡ,  ʟʘʩʝʯʢʫ ʨʘʙʦʪʳ 
ʩʠʩʪʝʤ  ʩʚʷʟʠ ʠ ʥʘʙʣʶʜʝʥʠʷ,  ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʢʘʥʘʣʘʤ (ʧʦʜʩʣʫʰʠʚʘʥʠʝ), ʧʨʦʥʠʢʥʦʚʝ-
ʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. ʅʘʧʨʠʤʝʨ, ʚ ʧʝʯʘʪʠ ʫʧʦʤʠʥʘʣʦʩʴ ʦ ʧʨʦʛʨʘʤʤʝ 
çʪʨʦʷʥʩʢʠʡ ʢʦʥʴè, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ɿʘʧʘʜʝ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʩʢʨʳʪʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʯʝʨʝʟ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ ʢ  ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʧʨʦʪʠʚʥʠʢʘ ʩ ʮʝʣʴʶ ʜʦʙʳʚʘʥʠʷ ʨʘʟʚʝʜʩʚʝʜʝʥʠʡ 
[5]. 

ʂ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʦʙʲʝʢʪʘʤ ʨʘʜʠʦʵʣʝʢʪʨʦʥʥʦʡ ʨʘʟʚʝʜʢʠ ʦʪʥʦʩʷʪʩʷ: 
Á ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣʘʭ ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʚʷʟʠ; 
Á ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ  ʚʦʡʩʢʘʤʠ ʠ  ʦʨʫʞʠʝʤ, ʘ ʪʘʢʞʝ   ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʢʦʩʤʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ; 
Á ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʭʨʘʥʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʩʦʧʨʦ-

ʚʦʞʜʘʝʪʩʷ ʧʦʙʦʯʥʳʤʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤʠ ʠʟʣʫʯʝʥʠʷʤʠ; 
Á ʪʝʣʝʤʝʪʨʠʯʝʩʢʠʝ  ʩʠʩʪʝʤʳ  ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 
Á ʨʘʜʠʦʥʘʚʠʛʘʮʠʦʥʥʳʝ  ʩʠʩʪʝʤʳ,  ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʤʦʨʩʢʦʡ, ʚʦʟʜʫʰʥʦʡ ʠ ʢʦʩʤʠʯʝʩʢʦʡ ʥʘʚʠʛʘ-

ʮʠʠ; 
Á ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʝ ʩʪʘʥʮʠʠ  (ʢʦʤʧʣʝʢʩʳ)  ʚʩʝʭ ʩʠʩʪʝʤ ʠ ʥʘʟʥʘʯʝʥʠʡ.  
ʕʪʦʪ ʚʠʜ ʨʘʟʚʝʜʢʠ ʦʯʝʥʴ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʙʫʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʦʤʧʴʶʪʝʨʠʟʘʮʠʠ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʦʝʥʥʳʭ ʚʝʜʦʤʩʪʚʘʭ, ʦʩʦʙʝʥʥʦ ʩ ʚʳʭʦʜʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʚ ʪʝʣʝ-
ʬʦʥʥʫʶ ʩʝʪʴ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ.  

ʆ  ʩʝʨʴʝʟʥʦʩʪʠ ʦʧʘʩʥʦʩʪʠ  ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ  ʧʨʦʥʠʢʥʦʚʝʥʠʷ  ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʢʦʣʦ 90% ʬʠʥʘʥʩʦʚʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʚʦʝʥʥʦʡ ʠ 
ʧʨʦʯʝʡ ʠʥʬʦʨʤʘʮʠʠ ʮʠʨʢʫʣʠʨʫʝʪ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. ɿʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʝʞʝʛʦʜʥʳʝ ʧʦʪʝʨʠ ʦʪ ʢʦʤ-
ʧʴʶʪʝʨʥʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚʦʟʨʦʩʣʠ ʙʦʣʝʝ ʯʝʤ ʚ 20 ʨʘʟ, ʘ ʨʘʩʢʨʳʚʘʝʤʦʩʪʴ ʠʭ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʙʦʣʝʝ 15%.  

ɸʤʝʨʠʢʘʥʩʢʠʝ ʵʢʩʧʝʨʪʳ ʥʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʘʪʘʢʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡ-
ʩʪʚʠʷ: ʢʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ, ʣʦʛʠʯʝʩʢʠʝ ʙʦʤʙʳ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʦʤʙʳ, ʯʠʧʧʠʥʛ-ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢ-
ʪʨʦʥʥʳʝ ʙʦʤʙʳ. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʚʠʨʫʩʳ ï ʵʪʦ ʩʧʝʮʠʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʩʧʦʩʦʙʥʳʝ ʨʘʟʤʥʦʞʘʪʴʩʷ, ʧʨʠʢʨʝʧʣʷʪʴʩʷ 
ʢ ʜʨʫʛʠʤ ʧʨʦʛʨʘʤʤʘʤ, ʧʝʨʝʜʘʚʘʪʴʩʷ ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ ʠ ʩʝʪʷʤ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʦʥʠʢʘʪʴ ʚ ʕɺʄ, 
ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʣʝʬʦʥʥʳʝ ʩʪʘʥʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʳʚʦʜʠʪʴ ʠʭ ʠʟ ʩʪʨʦʷ, 
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ʫʥʠʯʪʦʞʘʪʴ (ʠʩʢʘʞʘʪʴ) ʠʥʬʦʨʤʘʮʠʶ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ.  
ʃʦʛʠʯʝʩʢʠʝ ʙʦʤʙʳ ð ʵʪʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʟʘʢʣʘʜʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʟʘʨʘʥʝʝ ʚʥʝʜʨʷʝ-

ʤʳʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʫʧʨʘʚʣʷʶʱʠʝ ʮʝʥʪʨʳ ʚʦʝʥʥʦʡ ʠ ʛʨʘʞʜʘʥʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʳʝ ʧʦ ʩʠʛ-
ʥʘʣʫ ʠʣʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʠʝ, ʫʥʠʯʪʦʞʘʷ ʠʣʠ ʠʩʢʘʞʘʷ ʠʥʬʦʨʤʘʮʠʶ ʠʣʠ ʜʝʟ-
ʦʨʛʘʥʠʟʫʷ ʨʘʙʦʪʫ ʧʨʦʛʨʘʤʤʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʦʤʙʘ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʝʨʝʛʨʫʟʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʨʦʪʠʚʥʠʢʘ ʥʝʥʫʞ-
ʥʦʡ, ʧʫʩʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʘʨʘʣʠʟʫʶʱʝʡ ʚʩʝ ʝʛʦ ʜʝʡʩʪʚʠʷ. 

ʏʠʧʧʠʥʛ-ʪʝʭʥʦʣʦʛʠʷ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʝʜʨʝʥʠʝ ʯʠʧʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʚʦʝʥʥʫʶ ʪʝʭʥʠʢʫ 
ʧʨʦʪʠʚʥʠʢʘ. ʏʠʧ ï ʠʥʪʝʛʨʘʣʴʥʘʷ ʤʠʢʨʦʩʭʝʤʘ, ʩʧʦʩʦʙʥʘʷ ʚʳʧʦʣʥʷʪʴ ʨʘʟʣʠʯʥʳʝ ʬʫʥʢʮʠʠ: ʫʥʠʯʪʦʞʘʪʴ 
ʠʥʬʦʨʤʘʮʠʶ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʲʝʤ ʠ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʪʦʨʦʥʥʠʤ ʠʩʪʦʯʥʠʢʘʤ, ʚʳʟʳʚʘʪʴ ʩʙʦʠ ʚ 
ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʙʦʤʙʘ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʝ ʜʣʷ ʚʳʚʦʜʘ ʠʟ ʩʪʨʦʷ ʨʘʜʠʦʵʣʝʢ-
ʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʱʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʤʧʫʣʴʩʘ. ʈʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 
ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʙʦʤʙʳ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʤʧʫʣʴʩʦʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʷʜʝʨʥʦʤ 
ʚʟʨʳʚʝ. ʕʪʦ ï ʧʦʜʦʙʠʝ ʉɺʏ-ʧʝʯʠ, ʢʦʪʦʨʘʷ ʚʳʚʦʜʠʪ ʠʟ ʩʪʨʦʷ ʚʩʝ ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ, 
ʠʥʠʮʠʠʨʫʝʪ ʧʦʞʘʨʳ ʚ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʠʤʧʫʣʴʩʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʷʟʚʠʤʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʧʘʤʷʪʠ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʤʘʰʠʥ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʦʡʩʢʘʤʠ ʠ ʦʨʫʞʠʝʤ, ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ ʩʧʦʩʦʙʳ ʝʝ ʟʘʱʠʪʳ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚ 
ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʚʦʜʷʪʩʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʠʧʪʦʛʨʘ-
ʬʠʯʝʩʢʠʝ, ʧʨʦʛʨʘʤʤʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʘʧʧʘʨʘʪʥʦ-
ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʫʧʥʳʤ ʩʧʦʩʦʙʦʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʪʘʢ ʢʘʢ ʧʨʠ 
ʵʪʦʤ ʪʨʝʙʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ.  

ʂʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʦʜʷʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʫʚʝʣʠʯʝ-
ʥʠʶ ʟʘʪʨʘʪ ʥʘ ʥʘʨʫʰʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʧʫʪʝʤ ʨʘʩʢʨʳʪʠʷ ʟʘʰʠʬʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʨʠʯʝʤ ʫʚʝʣʠ-
ʯʝʥʠʷ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʥʘʨʫʰʝʥʠʝ ʩʝʢʨʝʪʥʦʩʪʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʦʙʱʝ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʥʝʚʳʛʦʜʥʳʤ. 

ʇʨʦʛʨʘʤʤʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʟʘʢʨʳʪʠʷ ʢʘʥʘʣʦʚ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 
ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʚ ʕɺʄ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤ ʠ ʦʢʦʥʝʯʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʢ ʢʦʪʦʨʳʤ ʦʙʨʘʱʘʝʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ʂ ʘʧʧʘʨʘʪʫʨʥʳʤ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ, ʧʨʠʤʝʥʷʝʤʳʤ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʧʨʦʮʝʩʩʦʨʝ, ʦʪʥʦʩʠʪʩʷ ʦʨʛʘʥʠ-
ʟʘʮʠʷ ʜʚʫʭ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ï ʨʝʞʠʤʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʞʠʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝ-
ʣʷ). ʅʘʣʠʯʠʝ ʜʚʫʭ ʨʝʞʠʤʦʚ ʧʨʦʮʝʩʩʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʜʝʣʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʦʪ ʦʧʝʨʘ-
ʮʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʝʡʰʠʤ  ʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦ-
ʩʪʠ ʚ ɺʦʦʨʫʞʝʥʥʳʭ ʉʠʣʘʭ ʈʦʩʩʠʡʩʢʦʡ  ʌʝʜʝʨʘʮʠʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʜʝʞʥʦʛʦ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʟʘʱʠʱʸʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝ-
ʥʠʷ ʠ ʩʚʷʟʠ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ  ʠʥ-
ʬʦʨʤʘʮʠʠ. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʤʝʥʷʝʤʳʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʪʥʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. ʇʨʠʚʝ-
ʜʝʥʳ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʟʨʘʙʦʪʢʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙʳ ʠʭ ʦʧʪʠʤʠʟʘʮʠʠ. ʈʘʟʨʘ-
ʙʦʪʘʥʳ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʧʦʵʪʘʧʥʦʡ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ 
ʚ ʭʦʜʝ ʠʩʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʤʝʥʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 
ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʪʥʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʣʛʦʨʠʪʤʳ, ʫʣʴʪʨʘʟʚʫʢʦʚʦʡ ʜʚʠʛʘʪʝʣʴ, ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʚʠʟʫʘʣʠʟʘʮʠʷ, 
ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ 
 
FURTHER DEVELOPMENT OF ALGORITHMS OF PIEZOELECTRIC MOTORõS CHARACTERISTICS 

OPTIMIZATION, AND VISUALIZATION OF COMPUTING PROCESSES 
 

Ryzhov Stanislav Sergeevich 
 
Abstract: This article presents the results of developing an algorithm for optimizing the variable characteristics 
of engines based on the principles of the inverse piezoelectric effect. The algorithms of machine learning used 
in the development and ways to optimize them are given. Innovative algorithms for step-by-step visualization 
of computational processes that occur during the execution of the optimization algorithm for variable character-
istics of engines based on the inverse piezoelectric effect are developed. 
Key words: algorithms, ultrasonic engine, piezoelectric effect, visualization, computing processes, machine 
learning 

 
ʉ ʨʘʟʚʠʪʠʝʤ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʚʳʰʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʩʧʦʩʦʙʝ ʤʦʥʠʪʦʨʠʥʛʘ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  
ɺ ʮʝʣʷʭ ʦʙʣʝʛʯʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯ-

ʥʳʝ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ. ɿʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʤʦʞʥʦ ʦʪʦʡʪʠ ʦʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘ-
ʪʝʤʘʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʳʯʠʩʣʝʥʠʡ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʢ ʙʦʣʝʝ ʫʜʦʙʥʦʤʫ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʛʨʘʬʠʯʝ-
ʩʢʦʤʫ ʤʝʪʦʜʫ ʦʪʦʙʨʘʞʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʠʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʬʦʨ-
ʤʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʜʣʷ ʝʝ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʥʪʨʦʣʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ.  

ʆʛʨʦʤʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʷʚʣʷʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʝ ʠ ʥʝ-
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ʢʦʤʤʝʨʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ ʩʚʦʠʭ ʨʘʟʨʘʙʦʪʢʘʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʝʪʦʜʠʢʠ ʠ ʘʣʛʦʨʠʪʤʳ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʄʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ï ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʨʘʟʜʝʣʦʚ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʚʠʪʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʂʦʥʢʨʝʪʠʟʠʨʫʷ ʩʧʝʮʠʬʠʢʫ ʘʣʛʦ-
ʨʠʪʤʦʚ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʝʤʘʣʦʚʘʞʥʦ ʦʪʤʝʪʠʪʴ ʪʦ, ʯʪʦ ʦʥʠ ʩʧʦʩʦʙʥʳ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʦʙʫʯʝʥʠʶ ʚ 
ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʪʠʧʘ ʦʙʫʯʝʥʠʷ: ʦʙʫʯʝʥʠʝ ʧʦ ʧʨʝʮʝ-
ʜʝʥʪʘʤ ʠ ʠʥʜʫʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ [1]. ʀʥʜʫʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʝʪʦʜʠʢʘʭ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦ ʢʦʥʢʨʝʪʥʳʤ ʵʤʧʠʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ɼʝʜʫʢʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʨʘʟʨʷʜʫ 
ʵʢʩʧʝʨʪʥʳʭ ʤʝʪʦʜʦʚ, ʠʩʧʦʣʴʟʫʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʙʘʟʳ ʟʥʘʥʠʡ. ɺ ʮʝʣʦʤ, ʤʘʰʠʥʥʦʝ 
ʦʙʫʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ. ʊʘʢ ʞʝ ʨʝʰʘʶʪʩʷ ʧʨʦ-
ʙʣʝʤʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʧʝʨʝʦʙʫʯʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʪʝʢʫʱʫʶ ʩʠʪʫʘʮʠʶ ʚ ʧʨʦʮʝʩʩʝ ʨʘʟ-
ʚʠʪʠʷ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʦʜʭʦʜʦʚ, ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʩʧʦ-
ʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ. ʅʘʧʨʠʤʝʨ, ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʥʘ ʨʳʥʢʝ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʫʱʝʩʪʚʫʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʦʚ ʜʠʥʘʤʠʯʝ-
ʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʝʡ ʨʘʟʥʳʭ ʪʠʧʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥ-
ʮʠʧʘʭ ʦʙʨʘʪʥʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ [3-6]. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 
ʜʝʡʩʪʚʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʠʟʫʘʣʴʥʦʤʫ ʦʪʦʙʨʘʞʝʥʠʶ ʨʝʟʫʣʴʪʘ-
ʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠʟʤʝ-
ʥʝʥʠʷ ʤʦʱʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʝʡ.  

ɺ ʮʝʣʷʭ ʧʦʥʠʤʘʥʠʷ ʩʧʝʮʠʬʠʢʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ 
ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʨʦʩʪʳʭ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 
ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ. ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʨʝʘʣʠʟʘʮʠʠ 
ʣʠʥʝʡʥʦʡ ʨʝʛʨʝʩʩʠʠ. ʄʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʦʮʝʥʢʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ 
ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʥʘʙʣʶʜʘʝʤʳʭ ʟʥʘʯʝʥʠʡ ʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪ ʟʥʘ-
ʯʝʥʠʡ, ʧʨʝʜʩʢʘʟʘʥʥʳʭ ʤʦʜʝʣʴʶ [2]. ʆʮʝʥʢʘ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʧʘʨʘʤʝʪʨʘ q ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʨʦ-
ʚʝʜʝʥʠʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ Q ʧʦ ẽ, ʛʜʝ Q: 

 

 
 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʛʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʧʦ ʤʝʪʦʜʫ 
ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ. 

 

 
ʉʡʪ. 1. ʈʩʡʥʞʩ ʧʫʧʚʩʙʟʞʦʡʸ ʩʞʠʬʤʵʫʙʫʧʛ ʛʴʰʡʪʤʞʦʡʢ ʨʧ ʥʞʫʧʝʬ ʦʙʡʥʞʦʵʱʡʮ ʣʛʙʝʩʙʫʧʛ 

 
ɼʨʫʛʠʤ ʵʬʬʝʢʪʠʚʥʳʤ ʘʣʛʦʨʠʪʤʦʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ. ʕʪʠʤ 

ʪʝʨʤʠʥʦʤ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʝʤʝʡʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʜʣʷ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʝʛʨʝʩ-
ʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɿʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʘʢʦʛʦ ʪʠʧʘ ʠʤʝʶʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʧʨʠʤʝʥʝ-
ʥʠʡ. ʂ ʧʨʠʤʝʨʫ, ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʦʙʨʘʟʦʚ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʦʜʝ-
ʤʦʥʩʪʨʠʨʦʚʘʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʨʝʟʫʣʴʪʘʪʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘ ʤʘʩʩʠʚʝ ʠʥʬʦʨʤʘʮʠʠ. ʅʘ ʨʠʩʫʥʢʝ 2 
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ʚʠʜʥʦ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 
ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʣʝʛʢʦ ʨʘʟʜʝʣʠʪʴ ʦʙʲʝʢʪʳ ʥʘ ʜʚʘ ʢʣʘʩʩʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦ-
ʚʘʥ ʧʨʠʤʝʨ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʪʘʢ ʢʘʢ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ 
ʪʦʣʴʢʦ ʜʚʘ ʚʠʜʘ ʦʙʲʝʢʪʦʚ. ɺ ʨʝʘʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʝʪ ʤʥʦʞʝ-
ʩʪʚʦ ʚʠʜʦʚ ʦʙʲʝʢʪʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʵʪʦ ï ʤʫʣʴʪʠʢʣʘʩʩʦʚʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʝʱʝ ʧʝʨʝʜ 
ʥʘʯʘʣʦʤ ʧʨʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʟʚʝʩʪʥʳ ʢʣʘʩʩʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʠʩʩʣʝʜʫʝʤʳʝ ʦʙʲ-
ʝʢʪʳ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʟʘʜʘʯʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ, ʘ ʟʘʨʘʥʝʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʝ 
ʜʘʥʥʳʝ ï ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. 

 

 
ʉʡʪ. 2. ʇʫʧʚʩʙʟʞʦʡʞ ʩʞʠʬʤʵʫʙʫʧʛ ʛʴʰʡʪʤʞʦʡʸ ʪ ʡʪʨʧʤʵʠʧʛʙʦʡʞʥ ʥʞʫʧʝʙ ʧʨʧʩʦʴʮ ʛʞʣʫʧʩʧʛ 

 
ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦ-

ʨʦʰʦ ʠʟʫʯʝʥʦ ʠ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʡ, ʩʫʱʝʩʪʚʫʶʪ ʩʧʝ-
ʮʠʘʣʴʥʳʝ ʩʬʝʨʳ ʠʥʞʝʥʝʨʠʠ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʴʰʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩ-
ʩʦʚ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʮʝ-
ʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 
ʅʘʧʨʠʤʝʨ, ʚ ʮʝʣʷʭ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ ʜʘʥʥʳʭ ʠ ʩʦʩʪʘʚʣʝʥʠʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ, ʚ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʦ-
ʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʤʦʱʥʦʩʪʴ ʧʴʝʟʦʜʚʠʛʘʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʘʷ ʚʝʨʩʠʷ 
ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʨʠʤʝʨʳ ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʪʥʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 
ʵʬʬʝʢʪʘ, ʠ ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʩʦʚʝʨʰʝʥʥʦ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʠʥʞʝʥʝʨʠʠ, ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3-4. 

 

 
ʉʡʪ. 3. ʈʵʞʠʧʝʛʡʜʙʫʞʤʵ ʝʤʸ ʧʚʳʞʣʫʡʛʙ ʪ ʙʛʫʧʭʧʣʬʪʧʥ 
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ʉʡʪ. 4. ʈʵʞʠʧʝʛʡʜʙʫʞʤʵ ʝʤʸ ʨʩʡʛʧʝʙ ʱʙʩʧʛʧʜʧ ʣʩʙʦʙ 

 
ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʛʣʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪ. ʕʪʦʪ ʤʝʪʦʜ ï ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʧʨʦʮʝʜʫʨʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʩ 
ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʚʦʟʤʦʞʥʳʤʠ ʧʦʪʝʨʷʤʠ ʠʥʬʦʨʤʘʮʠʠ. ʉ ʧʦʤʦ-
ʱʴʶ ʪʝʭʥʠʢ ʚʠʟʫʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ, ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 5. 

 

 
ʉʡʪ. 5. ʈʩʡʥʞʩ ʛʡʠʬʙʤʡʠʙʯʡʡ ʩʞʠʬʤʵʫʙʫʧʛ ʛʴʰʡʪʤʞʦʡʸ ʥʞʫʧʝʧʥ ʜʤʙʛʦʴʮ ʣʧʥʨʧʦʞʦʫ 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠʤʝʝʪ ʯʝʪʳʨʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ: 
1. ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʜʘʥʥʳʭ ʣʠʥʝʡʥʳʤʠ ʤʥʦʛʦʦʙʨʘʟʠʷʤʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ 
2. ʇʦʠʩʢ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʥʘ ʢʦʪʦʨʦʡ ʨʘʟ-

ʙʨʦʩ ʜʘʥʥʳʭ ʤʘʢʩʠʤʘʣʝʥ 
3. ʇʦʠʩʢ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ, ʚ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʥʘ ʢʦʪʦʨʦʡ ʩʨʝʜ-

ʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦ 
4. ʇʦʩʪʨʦʝʥʠʝ ʜʣʷ ʜʘʥʥʦʡ ʤʥʦʛʦʤʝʨʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʢʦʦʨʜʠʥʘʪ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʦʣʴ 
ʂ ʧʨʠʤʝʨʫ, ʚ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʪʝʢʘʶʱʠʭ ʚ ʭʦʜʝ ʫʧʨʘʚ-

ʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʪʥʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʚ 
ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʝʨʚʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʤʝʪʦʜʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ ï ʘʧʧʨʦʢʩʠʤʘʮʠʷ 
ʜʘʥʥʳʭ ʣʠʥʝʡʥʳʤʠ ʤʥʦʛʦʦʙʨʘʟʠʷʤʠ ʤʝʥʴʰʝʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʊʘʢʦʡ ʘʣʛʦʨʠʪʤ ʦʧʝʨʠʨʫʝʪ ʢʦʥʝʯʥʳʤʠ 
ʤʥʦʞʝʩʪʚʘʤʠ ʜʘʥʥʳʭ. ɸʥʛʣʠʡʩʢʠʡ ʤʘʪʝʤʘʪʠʢ ʂʘʨʣ ʇʠʨʩʦʥ ʚ 1901 ʛʦʜʫ ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʣ ʘʣʛʦʨʠʪʤ, 
ʨʝʰʘʷ ʟʘʜʘʯʫ ʥʘʠʣʫʯʰʝʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʧʨʷʤʳʤʠ ʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ʆʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ ʚʠʟʫʘʣʠʟʘ-
ʮʠʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʪʝʢʘʶʱʠʭ ʚ ʭʦʜʝ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʴʝʟʦʜʚʠʛʘʪʝʣʝʡ. 
ɹʦʣʝʝ ʪʦʛʦ, ʚ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʮʝʩʩʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘ-
ʣʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʘʣʛʦʨʠʪʤʘʭ 
ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʘʢʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʩʦʟʜʘʥʠʝ ʩʨʝʜʩʪʚ ʩʣʫʞʘʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ 
ʧʨʦʮʝʩʩ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʜʚʠʛʘʪʝʣʷ. ɹʦʣʝʝ ʪʦʛʦ, ʧʨʦʮʝʩʩ ʤʫʪʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʘʚ-
ʪʦʤʘʪʠʟʠʨʦʚʘʥ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʦʙʫʯʝʥʠʶ, ʫʯʠʪʳ-
ʚʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʝʜʳʜʫʱʠʭ ʠʟʤʝʨʝʥʠʡ ʠ ʤʝʪʘʤʦʨʬʦʟ ʠʟʤʝʥʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʷ. 
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ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ 
ʠʟʤʝʥʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʯʘʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. ʆʧʪʠʤʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘ-
ʥʳ ʚ ʮʝʣʷʭ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʘʣʛʦʨʠʪʤʘ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ 
ʥʘʜʝʞʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʳʭ ʘʣʛʦʨʠʪʤʦʤ ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʪʘʤʦʨʬʦʟ ʠʟʤʝʥʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ 
ʧʴʝʟʦʜʚʠʛʘʪʝʣʝʡ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʳʭ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 
ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʨʘʙʦʪʝ ʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʚ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʝʛʦ 
ʨʘʙʦʪʳ, ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪ. ʕʪʦ ʧʦʜʛʦʪʘʚʣʠ-
ʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ ʚʳʙʦʨʢʫ ʜʘʥʥʳʭ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ, 
ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ, ʫʜʘʝʪʩʷ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʧʨʠʟʥʘʢʫ çʨʝʣʝʚʘʥʪʥʳʡè \ 
çʥʝʨʝʣʝʚʘʥʪʥʳʡè. ʕʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭ ʜʘʥʥʳʭ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 
ʬʠʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʦʙ ʠʟʤʝʥʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʚʠʛʘʪʝʣʷ. ɺ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʠ ʤʦʥʠʪʦ-
ʨʠʥʛʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʠʪ ʬʠʢʩʘʮʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʝʛʦ ʚ ʙʘʟʫ 
ʜʘʥʥʳʭ. ɹʦʣʝʝ ʪʦʛʦ, ʢʦʥʪʨʦʣʣʝʨ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʞʠʤ ʧʨʦʩʤʦʪʨʘ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙ-
ʨʘʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʯʠʩʣʝʥʠʡ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʷʱʠʭ ʜʘʥʥʳʭ. ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚ-
ʣʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʠ ʘʥʘʣʠʟʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɺ ʮʝʣʷʭ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢʦʥʪʨʦʣʷ ʠʟʤʝʥʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʪʥʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʠ ʦʧʪʠʤʠʟʘʮʠʡ ʩʫʱʝ-
ʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʠʚʝʜʝʤ ʚ ʧʨʠʤʝʨ ʜʚʠʛʘʪʝʣʴ N-422. ʅʘ ʨʠʩʫʥʢʝ 6 ʠʟʦʙʨʘ-
ʞʝʥʳ ʛʘʙʘʨʠʪʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

 
ʉʡʪ. 6. ɼʙʚʙʩʡʫʦʴʢ ʰʞʩʫʹʟ N-422.50. ʉʙʠʥʞʩʴ ʬʣʙʠʙʦʴ ʛ ʥʥ. 

 
ʅʘ ʨʠʩʫʥʢʝ 7 ʠʟʦʙʨʘʞʝʥ ʜʚʠʛʘʪʝʣʴ N-422.50. 
 

 
ʉʡʪ. 7. ɻʦʞʱʦʡʢ ʛʡʝ ʨʵʞʠʧʝʛʡʜʙʫʞʤʸ N-422.50 
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ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 
ʜʦ 46.75ɺ ʠ 46.0ɺ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʨʘʙʦʯʠʤʠ ʯʘʩʪʦʪʘʤʠ. 

 
ʋʙʚʤʡʯʙ 1  

ʉʞʠʬʤʵʫʡʩʬʷʲʡʞ ʝʙʦʦʴʞ ʩʙʚʧʫʴ ʩʙʠʩʙʚʧʫʙʦʦʧʜʧ ʙʤʜʧʩʡʫʥʙ 
 ʈʧʫʩʞʚʤʸʞʥʙʸ 

ʥʧʲʦʧʪʫʵ (ɻʫ) 
ʉʙʚʧʰʞʞ 
ʦʙʨʩʸʟʞʦʡʞ 
(ɻ) 

ʐʙʪʫʧʫʙ 
ʱʙʜʙ 
(ʣɼʯ) 

ʅʙʣʪʡʥʙʤʵʦʙʸ 
ʪʣʧʩʧʪʫʵ 
(ʥʥ/ʪʞʣ.) 

ʅʙʣʪʡʥʙʤʵʦʧʞ ʫʧʤ-
ʣʙ̡̫ ʞʞ/ʫʸʦʬʲʞʞ 
ʬʪʡʤʡʞ (ʆ) 

ʅʙʣʪʡʥʙʤʵʦʧʞ 
ʬʝʞʩʟʡʛʙʷʲʙʸ 
ʪʡʤʙ (ʆ) 

ʉʪʘʥʜʘʨʪ 30 48 20 5 7 10 

ʄʝʪʘʤʦʨʬʦʟʘ 
ï ʩʪʘʜʠʷ 1 

29.5 46.75 19.98 5 7 10 

ʄʝʪʘʤʦʨʬʦʟʘ 
ï ʩʪʘʜʠʷ 2 

28.8 46.0 19.94 5 7 10 

 
ɸʥʘʣʠʟʠʨʫʷ ʟʥʘʯʝʥʠʷ ʠʟʤʝʥʷʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʜʚʫʭ ʵʪʘʧʘʭ ï ʤʝʪʘʤʦʨʬʦʟʝ ˉ1 ʠ 

ʤʝʪʘʤʦʨʬʦʟʝ ˉ2, ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʚʝʜʝʪ ʩʝʙʷ ʧʨʝʜʩʢʘʟʫʝʤʦ ʠ ʢʨʘʡʥʝ ʵʬʬʝʢʪʠʚʥʦ. 
ɼʘʥʥʳʡ ʚʳʚʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʘʢʪʝ ʩʦʭʨʘʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʢʦʨʦʩʪʠ, ʪʦʣʢʘʶʱʝʛʦ ʫʩʠʣʠʷ ʠ ʫʜʝʨʞʠʚʘ-
ʶɦ ʝʡ ʩʠʣʳ ʥʝʠʟʤʝʥʥʳʤʠ ʚ ʫʩʣʦʚʠʷʭ ʜʝʛʨʘʜʘʮʠʠ ʧʦʜʘʚʘʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʩʥʠʞʝʥʠʝ 
ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʦʙʝʠʭ ʩʪʘʜʠʷʭ ʚ ʨʘʤʢʘʭ ʜʦʧʫʩʪʠʤʦʛʦ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ ʩʦʭʨʘʥʝʥʠʝ ʙʝʩʧʝ-
ʨʝʙʦʡʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ. ʋʯʠʪʳʚʘʷ ʧʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 
ʘʣʛʦʨʠʪʤ ʦʙʫʯʘʝʪʩʷ ʥʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʤʦʥʠʪʦʨʠʥʛʘ ʜʘʥʥʳʭ ʠ ʧʨʦʠʟʚʦʜʠʪ ʪʦʯʝʯʥʳʝ ʠʟʤʝʥʝʥʠʷ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʷ. ʇʨʠʤʝʥʷʷ ʫʢʘʟʘʥʥʳʝ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʚʠʟʫʘʣʴʥʦ-ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʥʘ ʢʘʞʜʦʤ ʝʛʦ 
ʰʘʛʝ ʠ ʦʮʝʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʝʛʦ ʨʘʙʦʪʳ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʠ-
ʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʩʘʤʦʛʦ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʡ ʩʣʦʞ-
ʥʦʩʪʠ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʩʝ ʙʦʣʴʰʝʡ ʘʢʪʫʘʣʴʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʨʘʟʨʘʙʦʪʢʠ 
ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʪʥʦʛʦ ʧʴʝʟʦʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʵʬ-
ʬʝʢʪʘ. ɹʦʣʝʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʣʝʛʢʠʭ ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʚʠʟʫʘʣʠʟʘʮʠʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʧʪʠ-
ʤʠʟʘʮʠʠ ʠʟʤʝʥʷʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʝʡ ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ. ʀʟʫʯʝʥʠʝ ʠ ʦʧʝʨʠ-
ʨʦʚʘʥʠʝ ʜʘʥʥʳʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʠ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ, ʟʥʘʯʠʪʝʣʴʥʦ ʩʦʢʨʘʱʘʶʪ 
ʠʟʜʝʨʞʠ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʢʦʥʪʨʦʣʝ ʟʘ ʧʨʦʮʝʩʩʘʤʠ. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʭʦʜʝ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʣ-
ʛʦʨʠʪʤʳ ʠ ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʘʣʛʦʨʠʪʤ ʦʧʪʠʤʠʟʘʮʠʠ ʠʟʤʝʥʷʝʤʳʭ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢ ʧʦʜʭʦʜʷʪ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʘʥʜʝʤʝ ʩʦ ʚʩʝʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚʠʜʘʤʠ ʧʴʝʟʦʜʚʠʛʘ-
ʪʝʣʝʡ, ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʨʘʙʦʪʳ ʠ ʢʦʥʪʨʦʣʷ ʠʭ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ [7]. 
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ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ ʘʨʤʠʨʦʚʘʥʥʳʭ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ ʧʦʢʨʳʪʠʡ. 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʣʠʩʪʦʚʦʛʦ ʪʠʧʘ ʩ ʘʨʤʠʨʫʶ-
ʱʠʤ ʩʣʦʝʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʢʦʥ-
ʩʪʨʫʢʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʝʤʧʬʠʨʫʶʱʠʭ ʧʦʢʨʳʪʠʡ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʡ ʤʘʪʝʨʠʘʣ ʣʠʩʪʦʚʦʛʦ ʪʠʧʘ, ʜʝʤʧʬʠʨʦʚʘʥʠʝ, ʪʦʣʱʠʥʘ, ʢʦʥʩʪʨʫʢ-
ʮʠʷ 
 

THE INFLUENCE OF REINFORCING LAYER ON THE DAMPING PROPERTIES OF SHEET-TYPE 
MATERIALS 

 
Avdonin Valeriy Viktorovich, 
Tyurin Mikhail Vladimirovich, 

Smirkin Andrey Sergeevich 
 
Abstract: the article deals with the construction of reinforced vibration absorbing coatings. The results of the 
study of vibration-absorbing materials of sheet type with a reinforcing layer are Presented. As a result of the 
theoretical studies, the optimal structural characteristics of damping coatings are established.  
Key words: vibration-absorbing sheet material of the type, damping, thickness, design 

 
ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ (ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʝʣʴʩʢʦʝ 

ʭʦʟʷʡʩʪʚʦ, ʪʨʘʥʩʧʦʨʪ, ʧʨʦʠʟʚʦʜʩʪʚʦ) ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʥʢʦʩʪʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥ-
ʩʪʨʫʢʮʠʠ (ʊʄʂ) ʠ ʜʝʪʘʣʠ. ɹʝʩʩʧʦʨʥʳʤʠ ʧʣʶʩʘʤʠ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ ʠʭ ʥʘʜʝʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯ-
ʥʦʩʪʴ, ʧʨʦʩʪʦʪʘ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ, ʧʨʠʜʘʥʠʷ ʬʦʨʤ ʠ ʦʢʨʘʩʢʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʨʘʟʥʳʤ ʘʛʨʝʩʩʠʚʥʳʤ 
ʩʨʝʜʘʤ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʠʩʪʝʤʘʭ ʩ ʠʩʪʦʯʥʠʢʘʤʠ ʚʠʙʨʘʮʠʡ (ʜʚʠʛʘʪʝ-
ʣʷʤʠ) ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʩʘʤʠ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʚʠʙʨʘʮʠʡ ʠ ʰʫʤʘ [10]. 
ʊʨʫʜʥʦʩʪʴ ʙʦʨʴʙʳ ʩ ʚʠʙʨʘʮʠʝʡ ʠ ʰʫʤʦʤ ʦʪ ʚʦʟʙʫʞʜʸʥʥʳʭ ʊʄʂ ʜʦʩʪʘʪʦʯʥʦ ʤʘʩʰʪʘʙʥʘ ʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫ-
ʘʣʴʥʦʡ ʩʝʛʦʜʥʷ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ [ʇʱʡʚʣʙ! ʁʪʫʧʰʦʡʣ ʪʪʴʤʣʡ ʦʞ ʦʙʢʝʞʦ., 6, 7, 8]. 

ɺ ʢʘʯʝʩʪʚʝ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ ʧʦʢʨʳʪʠʡ ʜʣʷ ʊʄʂ ʚ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʠʙʨʦʧʦʛʣʦ-
ʱʘʶʱʠʝ ʤʘʩʪʠʢʠ [5] ʠ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʝ ʣʠʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ [4]. 
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ɺʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʝ ʣʠʩʪʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʭʘʨʘʢʪʝʨʥʳʤ ʧʨʠʟʥʘʢʘʤ ʤʦʞʥʦ 
ʨʘʟʜʝʣʠʪʴ ʥʘ ʛʨʫʧʧʳ: 

1. ʧʦ ʩʧʦʩʦʙʫ ʤʦʥʪʘʞʘ (ʥʘʥʝʩʝʥʠʶ): 

- ʩʘʤʦʢʣʝʷʱʠʝʩʷ (ʟʘ ʩʯʝʪ ʘʜʛʝʟʠʠ ɺʇʇ ʢ ʊʄʂ), 

- ʪʝʨʤʦʧʣʘʩʪʠʯʥʳʝ (ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʛʨʝʚʘʪʴ ʧʝʨʝʜ ʤʦʥʪʘʞʦʤ), 

- ʢʣʝʝʚʳʝ (ʤʦʥʪʠʨʫʶʪʩʷ ʟʘ ʩʯʝʪ ʢʣʝʝʚʦʛʦ ʩʣʦʷ). 
2. ʧʦ ʚʝʨʭʥʝʤʫ (ʘʨʤʠʨʫʶʱʝʤʫ) ʩʣʦʶ: 

- ʩ ʤʝʪʘʣʣʠʯʝʩʢʠʤ (ʥʘʧʨʠʤʝʨ, ʘʣʶʤʠʥʠʝʚʘʷ ʬʦʣʴʛʘ) ʧʦʢʨʳʪʠʝʤ, 

- ʩ ʥʝʪʢʘʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʧʦʢʨʳʪʠʷ,  

- ʩ ʧʦʣʠʤʝʨʥʳʤ ʧʦʢʨʳʪʠʝʤ (ʇʊʕʌ ʧʣʝʥʢʘ, ʧʣʝʥʢʠ ʇʕ), 

- ʩ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ (ʤʝʪʘʣʣʠʟʠʨʦʚʘʥʥʘʷ ʇʊʕʌ ʧʣʝʥʢʘ), 

- ʙʝʟ ʧʦʢʨʳʪʠʷ (ʤʷʛʢʠʝ). 
3. ʧʦ ʚʥʝʰʥʝʤʫ ʚʠʜʫ ʘʨʤʠʨʫʶʱʝʛʦ ʩʣʦʷ: 

- ʛʣʘʜʢʠʝ, 

- ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ. 
4. ʧʦ ʧʣʦʱʘʜʠ ʦʛʨʘʞʜʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: 

- ʩʧʣʦʰʥʳʝ, 

- ʩʝʛʤʝʥʪʘʣʴʥʳʝ. 
5. ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʣʦʝʚ ʚʠʙʨʦʜʝʤʧʬʠʨʫʶʱʝʡ ʤʘʩʪʠʢʠ: 

- ʦʜʥʦʩʣʦʡʥʳʝ; 

- ʤʥʦʛʦʩʣʦʡʥʳʝ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʈʦʩʩʠʠ ʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ ʥʘʣʘʞʝʥ ʚʳʧʫʩʢ ʚʠʙʨʦʧʦʛʣʦ-

ʱʘʶʱʠʭ ʣʠʩʪʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ [ʇʱʡʚʣʙ! ʁʪʫʧʰʦʡʣ ʪʪʴʤʣʡ ʦʞ ʦʙʢʝʞʦ., 3, 9].  
 

 
ʉʡʪ. 1. ʀʙʛʡʪʡʥʧʪʫʵ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʧʫʞʩʵ ɻʈʈ ʧʫ ʫʞʥʨʞʩʙʫʬʩʴ 
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ʂʦʥʩʪʨʫʢʮʠʷ ʘʨʤʠʨʦʚʘʥʥʳʭ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ ʧʦʢʨʳʪʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʠʩʪʫʶ 
ʢʦʥʩʪʨʫʢʮʠʶ (ʨʠʩ. 2). ɻʣʘʚʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʝʛʦ ʧʦʢʨʳʪʠʷ ʷʚʣʷʝʪʩʷ 
ʧʦʣʠʤʝʨʥʳʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ (ʇʂʄ) ʧʦʟ. 2 ʥʘ ʨʠʩ. 2. ɺʳʩʦʢʦʝ ʨʘʩʩʝʷʥʠʝ ʵʥʝʨʛʠʠ ʚ ʵʪʦʤ ʩʣʦʝ 
ʙʫʜʝʪ ʦʙʫʩʣʦʚʣʠʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʜʝʤʧʬʠʨʫʶʱʠʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʥʦ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʝʛʦ 
ʜʝʬʦʨʤʠʨʦʚʘʥʠʝʤ. ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ  ʩʣʝʜʫʝʪ ʪʱʘʪʝʣʴʥʦ 
ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

 
ʉʡʪ. 2. ʃʧʦʪʫʩʬʣʯʡʸ ʙʩʥʡʩʧʛʙʦʦʧʜʧ ʛʡʚʩʧʨʧʜʤʧʲʙʷʲʞʜʧ ʨʧʣʩʴʫʡʸ: 1 ð ʝʞʥʨʭʡʩʬʞʥʙʸ 

ʨʤʙʪʫʡʦʙ; 2 ð ʛʸʠʣʧʬʨʩʬʜʡʢ ʪʤʧʢ; 3 ð ʙʩʥʡʩʬʷʲʡʢ ʪʤʧʢ 
 
ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʘʨʤʠʨʦʚʘʥʥʦʛʦ 

ʧʦʢʨʳʪʠʷ ʦʪ ʞʝʩʪʢʦʩʪʠ ʘʨʤʠʨʫʶʱʝʛʦ ʩʣʦʷ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʜʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠʥʷʪʦ ʦʪʥʦʰʝʥʠʝ ɽ3/ɽ1, 
ʛʜʝ ɽ3 ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʘʨʤʠʨʫʶʱʝʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʣʦʷ, ɽ1 ï ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ ʜʝʤʧʬʠʨʫʝʤʦʡ 
ʧʣʘʩʪʠʥʳ.  

 

 
ʉʡʪ. 3. ʀʙʛʡʪʡʥʧʪʫʵ ʛʡʚʩʧʨʧʜʤʧʲʙʷʲʡʮ ʪʛʧʢʪʫʛ ʣʧʦʪʫʩʬʣʯʡʡ ʦʙ ʰʙʪʫʧʫʞ 200 ɼʯ 

ʧʫ ʟʞʪʫʣʧʪʫʡ ʙʩʥʡʩʬʷʲʞʜʧ ʪʤʧʸ (ɾ1 ð const), ʣʧʶʭʭʡʯʡʞʦʫ ʨʧʫʞʩʵ ʝʞʥʨʭʡʩʬʷʲʞʜʧ ʪʤʧʸ ɗ2=0,4 
 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʝʤʧʬʠʨʫʶʱʠʭ ʩʚʦʡʩʪʚ ʘʨʤʠʨʦʚʘʥʥʦʛʦ 
ʧʦʢʨʳʪʠʷ ʦʪ ʪʦʣʱʠʥʳ ʘʨʤʠʨʫʶʱʝʛʦ ʩʣʦʷ. ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʧʦʚʳʰʝʥʠʝ ʪʦʣʱʠʥʳ ʘʨʤʠʨʫʶʱʝʛʦ ʩʣʦʷ ʩ 40 ʜʦ 100 ʤʢʤ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ 
ʩʚʦʡʩʪʚ ʧʦʢʨʳʪʠʷ ʚ 1,4 ʨʘʟʘ, ʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʝʝ ʞʝʩʪʢʦʛʦ ʘʨʤʠʨʫʶʱʝʛʦ ʩʣʦʷ ʚ 1,27 ʨʘʟʘ ʵʬʬʝʢ-
ʪʠʚʥʝʝ. 

1  

2  

3  
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ʉʡʪ. 4. ʀʙʛʡʪʡʥʧʪʫʵ ʛʡʚʩʧʨʧʜʤʧʲʙʷʲʡʮ ʪʛʧʢʪʫʛ ʣʧʦʪʫʩʬʣʯʡʡ ʧʫ ʫʧʤʲʡʦʴ ʙʩʥʡʩʬʷʲʞʜʧ 

ʪʤʧʸ (ɾ1 = 2,1Ö105 ʅʈʙ, ɾ3 = 0,69Ö105 ʅʈʙ) 
 

ʇʨʦʚʝʜʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʠʟʫʯʝʥʠʶ ʚʣʠʷʥʠʷ ʪʦʣʱʠʥʳ ʚʷʟʢʦʫʧʨʫʛʦʛʦ ʩʣʦʷ ʥʘ 
ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʠʙʨʦʧʦʛʣʦʱʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘ ʪʦʣʱʠʥʘ ʜʦ 5 ʤʤ, ʘ ʪʦʣʱʠʥʳ 
ʩʚʳʰʝ 5 ʤʤ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳ (ʨʠʩʫʥʦʢ 5). 

 

 
ʉʡʪ. 5. ʀʙʛʡʪʡʥʧʪʫʵ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʧʫʞʩʵ ʨʧʣʩʴʫʡʸ ʧʫ ʫʧʤʲʡʦʴ ʛʸʠʣʧʬʨʩʬʜʧʜʧ ʪʤʧʸ (ʣʧ-

ʶʭ. ʨʧʫʞʩʵ ʛʸʠʣʧʬʨʩʬʜʧʜʧ ʪʤʧʸ 0,6) 
 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ, ʘʨʤʠʨʦʚʘʥʥʳʭ ɺʇʇ ʦʪ 
ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ ʩʚʦʡʩʪʚ ʚʷʟʢʦʫʧʨʫʛʦʛʦ ʩʣʦʷ.  

 

 
ʉʡʪ. 6. ʀʙʛʡʪʡʥʧʪʫʵ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʧʫʞʩʵ ʨʧʣʩʴʫʡʸ ʧʫ ʣʧʶʭʭʡʯʡʞʦʫʙ ʨʧʫʞʩʵ ʛʸʠʣʧʬʨʩʬ-

ʜʧʜʧ ʪʤʧʸ (ʨʩʡ ʫʧʤʲʡʦʞ ʛʸʠʣʧʬʨʩʬʜʧʜʧ ʪʤʧʸ 1, 2 ʡ 3 ʥʥ) 
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ʇʨʠ ʪʦʣʱʠʥʝ ʚʷʟʢʦʫʧʨʫʛʦʛʦ ʩʣʦʷ ʚ 1 ʤʤ ʧʦʚʳʰʝʥʠʝ ʝʛʦ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʭ ʩʚʦʡʩʪʚ ʙʦʣʝʝ ʯʝʤ ʚ 2 
ʨʘʟʘ ʥʝʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʫʣʫʯʰʝʥʠʠ ʩʚʦʡʩʪʚ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʫʚʝʣʠʯʝʥʠʝ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʚ 
1,84 ʨʘʟʘ). ʋʣʫʯʰʝʥʠʝ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʩʚʦʡʩʪʚ ʚʷʟʢʦʫʧʨʫʛʦʛʦ ʩʣʦʷ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦ ʧʨʠ ʝʛʦ 
ʪʦʣʱʠʥʘʭ 2ï3 ʤʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʥʢʠʭ ʘʨʤʠʨʦʚʘʥʥʳʭ ʧʦʢʨʳʪʠʡ (1 ʤʤ) ʤʘʣʦʵʬʬʝʢʪʠʚʥʦ. 

ɻʴʛʧʝʴ 
ɺ ʩʣʝʜʩʪʚʠʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ ʚʠʙʨʦʧʦʛʣʦʱʘʶʱʠʡ ʤʘʪʝʨʠʘʣ ʣʠʩʪʦʚʦʛʦ 

ʪʠʧʘ ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʞʝʩʪʢʦʩʪʴ ʘʨʤʠʨʫʶʱʝʛʦ ʩʣʦʷ ʠ ʙʦʣʴʰʝ ʜʠʩʩʠʧʘʪʠʚʥʳʝ ʩʚʦʡʩʪʚʘ 
ʚʷʟʢʦʫʧʨʫʛʦʛʦ ʩʣʦʷ.  
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ʄʘʛʠʩʪʨʘʥʪ ʛʨʫʧʧʳ 16-712 
ʀʥʞʝʥʝʨʥʳʡ ʠʥʩʪʠʪʫʪ 

ʌɻɸʆʋ ɺʆ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ.  ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʦʪʨʘʞʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʥʣʘʡʥ ʦʧʨʦʩʘ ʧʦ ʦʮʝʥʢʝ ʫʜʦ-
ʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʨʦʜʫʢʮʠʝʡ ʇɸʆ çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè. ʈʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʪʘʢʠʭ ʠʩ-
ʩʣʝʜʦʚʘʥʠʡ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʪʦʨʛʦʚʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘ-
ʣʦʛ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʨʘʙʦʪʳ ʚ ʨʘʟʚʠʚʘʝʤʦʡ ʨʳʥʦʯʥʦʡ ʥʠʰʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʘʨʢʝʪʠʥʛʦʚʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʤʦʥʠʪʦʨʠʥʛ, ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ, ʧʦʪʨʝʙʠʪʝʣʠ, ʦʥ-
ʣʘʡʥ ʦʧʨʦʩ. 
 

CONSUMER SATISFACTORY CONSUMER SATISFACTION BY PJSC "NEFIS COSMETICS" 
 

Gabidullin Marat Sagdatovich 
 

Annotation. The article is devoted to reflecting the results of an online survey to assess customer satisfaction 
with the products of PJSC Nefis Cosmetics. The regular conduct of such studies and the adjustment of the 
activities of the trade organization on their basis constitute a guarantee of ensuring stable work in the devel-
oped market niche. 
Key words: marketing research, monitoring, satisfaction, consumers, online survey. 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʆʥ ʦʭʚʘʪʳʚʘʝʪ ʚʩʝ ʚʘʞʥʳʝ ʧʫʥʢʪʳ: ʥʘʯʠʥʘʷ ʩ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʮʝʥʦʦʙʨʘʟʦ-
ʚʘʥʠʝʤ ʠ ʘʩʩʦʨʪʠʤʝʥʪʦʤ, ʟʘʢʘʥʯʠʚʘʷ ʢʘʯʝʩʪʚʦʤ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʩʨʦʢʘʤʠ ʠʩʧʦʣʥʝʥʠʷ.[1, ʩ.112] ʉ ʝʛʦ 
ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʣʦʷʣʴʥʦʩʪʠ ʘʫʜʠʪʦʨʠʠ, ʧʨʠʯʠʥʳ ʝʝ ʚʳʩʦʢʦʛʦ ʠʣʠ ʥʠʟʢʦʛʦ 
ʫʨʦʚʥʷ. ʈʝʛʫʣʷʨʥʦʝ ʠʟʤʝʨʝʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ  ʠ ʤʦʥʠʪʦʨʠʥʛ ʠʟʤʝʥʝʥʠʡ ʧʦʟʚʦʣʷʶʪ ʜʘʪʴ ʦʙʲʝʢʪʠʚ-
ʥʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ. [2, c.29] 

ʎʝʣʴ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʷʩʥʠʪʴ ʩʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʢʣʠʝʥʪʦʚ ʧʨʦʜʫʢʮʠʝʡ ʇɸʆ 
çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè; ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ; ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʚʳʙʦʨ ʤʝʪʦʜʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ; ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ; 
ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʛʨʘʬʠʯʝʩʢʦ-ʪʝʢʩʪʦʚʦʡ 
ʬʦʨʤʝ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʩ 15.04. 2018 ʛ. ʧʦ 19.04.2018 ʛ. ʚ ʛʦʨʦʜʝ ʂʘʟʘʥʴ. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʤʝʪʦʜʦʤ ʩʙʦʨʘ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʥʣʘʡʥ ʦʧʨʦʩ.[3, c.123-c.135] ʆʧʨʦʩ 
ʥʘʠʙʦʣʝʝ ʫʜʦʙʝʥ ʧʨʠ ʦʧʠʩʘʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ. ʆʨʫʜʠʝʤ ʩʙʦʨʘ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʣʘʩʴ 
ʦʥʣʘʡʥ ʘʥʢʝʪʘ. ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʘʥʢʝʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʪʚʝʪʠʪʴ ʥʘ 5 ʚʦʧʨʦʩʦʚ: ʯʘʩʪʦ ʣʠ ʚʳ ʧʦʣʴʟʫʝʪʝʩʴ 
ʧʨʦʜʫʢʮʠʝʡ ʇɸʆ çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè; ʫʩʪʨʘʠʚʘʝʪ ʣʠ ʚʘʩ ʫʨʦʚʝʥʴ ʮʝʥ; ʜʦʚʦʣʴʥʳ ʣʠ ʚʳ ʰʠʨʠʥʦʡ ʘʩʩʦʨ-
ʪʠʤʝʥʪʘ; ʫʩʪʨʘʠʚʘʝʪ ʣʠ ʚʘʩ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʘ; ʩʯʠʪʘʝʪʝ ʣʠ ʚʳ, ʯʪʦ ʪʦʚʘʨ ʥʫʞʥʦ ʫʣʫʯʰʠʪʴ. [4, c.254-c.265] 
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ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʪʨʘʛʠʚʘʝʪ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʦʜʫʢʮʠʝʡ ʇɸʆ 
çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè. ɸʥʢʝʪʳ ʧʨʝʜʣʘʛʘʣʦʩʴ ʟʘʧʦʣʥʠʪʴ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʇɸʆ çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè.  
ʀʟ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʧʨʦʰʝʥʥʳʭ ʙʳʣʘ ʩʜʝʣʘʥʘ ʩʣʫʯʘʡʥʘʷ ʚʳʙʦʨʢʘ ʚ 50 ʯʝʣʦʚʝʢ. ʉʣʝʜʫʶʱʠʤ ʵʪʘ-
ʧʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʩʝ ʘʥʢʝʪʳ ʙʳʣʠ ʧʨʦʥʫʤʝʨʦ-
ʚʘʥʳ.  

ʇʦʩʣʝ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʠʝʥʪʦʚ ʇɸʆ 
çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè ʧʦʣʴʟʫʶʪʩʷ ʧʨʦʜʫʢʮʠʝʡ ʢʘʞʜʳʡ ʜʝʥʴ ï 44%, ʪʘʢ ʞʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʦʧʨʦʰʝʥ-
ʥʳʭ ʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʥʝʜʝʣʶ ï 28%, 12% ʦʧʨʦʰʝʥʥʳʭ ʧʦʣʴʟʫʶʪʩʷ ʧʨʦʜʫʢʮʠʝʡ ʨʘʟ ʚ ʥʝ-
ʩʢʦʣʴʢʦ ʤʝʩʷʮʝʚ, 10% ï ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʤʝʩʷʮ ʠ ʪʦʣʴʢʦ 6% ʦʧʨʦʰʝʥʥʳʭ ʧʦʣʴʟʫʶʪʩʷ ʧʨʦʜʫʢʮʠʝʡ ʚʧʝʨ-
ʚʳʝ.    

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʜʫʢʮʠʷ ʢʦʤʧʘʥʠʠ ʧʦʧʫʣʷʨʥʘ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ, ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ 
ʧʦʣʴʟʫʶʪʩʷ ʠʤ ʥʝ ʨʝʞʝ, ʯʝʤ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʥʝʜʝʣʶ.  

ɿʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ (78%) ʦʪʚʝʪʠʣʠ ʫʪʚʝʨʜʠʪʝʣʴʥʦ ʥʘ ʚʦʧʨʦʩ çʋʩʪʨʘʠʚʘʝʪ ʣʠ ɺʘʩ 
ʫʨʦʚʝʥʴ ʮʝʥ ʧʨʦʜʫʢʮʠʠ ʦʪ ʇɸʆ çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè, ʠ ʪʦʣʴʢʦ 22% ʦʧʨʦʰʝʥʥʳʭ ʦʢʘʟʘʣʠʩʴ ʥʝ ʩʦʛʣʘʩʥʳ 
ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʮʝʥʘʤʠ.  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʦʪʨʝʙʠʪʝʣʠ, ʚ ʮʝʣʦʤ, ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʫʨʦʚ-
ʥʝʤ ʮʝʥ ʥʘ ʪʦʚʘʨʳ.  

ʄʥʝʥʠʷ ʨʝʩʧʦʥʜʝʥʪʦʚ ʧʦ ʧʦʚʦʜʫ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʰʠʨʦʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦ-
ʚʘʨʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ.[5,c.88-91] ʏʫʪʴ ʤʝʥʴʰʝ ʧʦʣʦʚʠʥʳ ʦʧʨʦʰʝʥʥʳʭ (48%) ʥʝ ʚʩʝʛʜʘ ʙʳʚʘʶʪ 
ʜʦʚʦʣʴʥʳ ʰʠʨʦʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ ʪʦʚʘʨʦʚ. ʇʦʯʪʠ ʪʨʝʪʴ ʧʦʢʫʧʘʪʝʣʝʡ (28%) ʥʝ ʫʜʦʚʣʝ-
ʪʚʦʨʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʘʩʩʦʨʪʠʤʝʥʪʦʤ ʪʦʚʘʨʦʚ, ʠ ʪʦʣʴʢʦ 24% ʨʝʩʧʦʥʜʝʥʪʦʚ ʦʢʘʟʘʣʠʩʴ ʧʦʣʥʦʩʪʴʶ 
ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʰʠʨʦʪʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʘʩʩʦʨʪʠʤʝʥʪʘ. 

ʆʧʨʦʩ ʧʦʢʘʟʘʣ, ʯʪʦ 36% ʧʦʪʨʝʙʠʪʝʣʝʡ ʫʩʪʨʘʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʦʚ. ʇʦʣʦʚʠʥʘ ʨʝʩʧʦʥʜʝʥʪʦʚ 
(50%) ʦʪʚʝʪʠʣʠ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʠʭ ʥʝ ʩʦʚʩʝʤ ʫʩʪʨʘʠʚʘʝʪ. ʀ ʣʠʰʴ 14% ʦʧʨʘʰʠʚʘʝʤʳʭ ʥʝ ʜʦʚʦʣʴ-
ʥʳ ʢʘʯʝʩʪʚʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʪʦʚʘʨʘ.  

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʢʣʠʝʥʪʦʚ (66%) , ʦʪʤʝʪʠʣʠ ʯʪʦ 
ʤʘʛʘʟʠʥʫ ʩʣʝʜʫʝʪ ʫʣʫʯʰʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʧʦ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʠ ʪʦʣʴʢʦ 34% ʦʧʨʦʰʝʥʥʳʭ ʧʦ-
ʩʯʠʪʘʣʠ ʨʘʙʦʪʫ ʤʘʛʘʟʠʥʘ ʧʨʠʝʤʣʝʤʦʡ.  

ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʇɸʆ çʅʵʬʠʩ ʂʦʩ-
ʤʝʪʠʢʩè  ʧʦʣʴʟʫʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʧʦʢʫʧʘʪʝʣʝʡ 
ʜʦʚʦʣʴʥʳ ʫʨʦʚʥʝʤ ʮʝʥ. ʆʜʥʘʢʦ, ʇɸʆ çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè ʪʝʨʷʝʪ ʩʚʦʠ ʧʦʟʠʮʠʠ ʥʘ ʨʳʥʢʝ, ʚʩʣʝʜʩʪʚʠʝ 
ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ: ʚʳʩʦʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʦʚʘʨʦʚ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʫʟʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ 
ʫʯʪʝʥʳ ʚ ʢʦʤʧʘʥʠʠ ʙʦʣʴʰʠʥʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʝʡ ʚʩʝ ʞʝ ʧʦʞʝʣʘʣʠ ʫʣʫʯʰʠʪʴ ʨʘʙʦʪʫ ʢʦʤʧʘʥʠʠ ʠ ʦʪʤʝʪʠ-
ʣʠ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʠ ʨʘʙʦʪʳ ʢʦʤʧʘʥʠʠ ʠʭ ʥʝ ʩʦʚʩʝʤ ʫʩʪʨʘʠʚʘʶʪ.[6,c.245-248] ʂ ʵʪʠʤ ʧʦʢʘʟʘʪʝ-
ʣʷʤ ʦʪʥʦʩʷʪʩʷ: ʥʝ ʚʩʝʛʜʘ ʢʘʯʝʩʪʚʝʥʥʳʡ ʪʦʚʘʨ,  ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ. ʇʨʝʜʩʪʘʚʣʷʝʪʩʷ, 
ʯʪʦ, ʝʩʣʠ ʨʫʢʦʚʦʜʠʪʝʣʴ ʠ ʧʝʨʩʦʥʘʣ ʇɸʆ çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè ʙʫʜʫʪ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ 
ʧʦʢʫʧʘʪʝʣʴʩʢʠʭ ʧʨʝʜʧʦʯʪʝʥʠʡ ʠ ʚʥʦʩʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʚʦʠ ʜʝʡʩʪʚʠʷ, ʧʦʪʨʝʙʠʪʝʣʠ ʦʩʪʘ-
ʥʫʪʩʷ ʜʦʚʦʣʴʥʳ ʘʩʩʦʨʪʠʤʝʥʪʦʤ, ʢʘʯʝʩʪʚʦʤ ʪʦʚʘʨʦʚ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʮʝʥʦʚʳʤ ʬʘʢʪʦʨʦʤ, ʠ ʙʫʜʫʪ ʚ 
ʜʘʣʴʥʝʡʰʝʤ ʩʦʚʝʨʰʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʧʦʢʫʧʢʠ ʧʨʦʜʫʢʮʠʠ ʢʦʤʧʘʥʠʠ ʇɸʆ çʅʵʬʠʩ ʂʦʩʤʝʪʠʢʩè. ɺʩʝ ʚʳ-
ʰʝʠʟʣʦʞʝʥʥʦʝ ʷʚʣʷʝʪʩʷ ʚʳʤʳʩʣʦʤ. ʃʶʙʦʝ ʩʭʦʜʩʪʚʦ ʩ ʨʝʘʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʠʣʠ ʩʦʙʳʪʠʷʤʠ ʷʚʣʷʝʪ-
ʩʷ ʩʣʫʯʘʡʥʳʤ. 
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ʄʘʛʠʩʪʨʘʥʪ 

 ʀʥʞʝʥʝʨʥʦʛʦ ʠʥʩʪʠʪʫʪʘ ʂʌʋ 
 

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʘʥʘʣʠʟʫ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʝʡ ʩʝʨʪʠʬʠʢʘʮʠʠ ISO 9001-
2015, ʨʝʛʫʣʠʨʫʶʱʝʡ ʧʨʦʮʝʩʩ ʟʘʢʫʧʦʢ ʩʳʨʴʷ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʳʪʦʚʦʡ ʭʠʤʠʠ. ʉʪʘʙʠʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 
ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʢʦʤʧʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʭʦʜʠʪʴ ʥʘʠʣʫʯʰʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʧʨʠʝʤʣʝ-
ʤʳʤʠ ʮʝʥʘʤʠ ʥʘ ʩʳʨʴʝ. ʇʨʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤ ʧʨʦʚʝʜʝʥʠʠ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʧʦʷʚʣʷʝʪʩʷ  ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫ-
ʯʘʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʳʨʴʝ ʚ ʩʨʦʢ, ʠ  ʨʘʙʦʪʘʪʴ ʙʝʟ ʟʘʜʝʨʞʝʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʠʥʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʂʘʯʝʩʪʚʦ, ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʠʥʥʦʚʘʮʠʷ, ʥʦʚʦʚʚʝʜʝʥʠʷ, ʩʝʨʪʠʬʠʢʘʮʠʷ, ʘʥʘ-
ʣʠʟ. 
 

QUALITY MANAGEMENT SYSTEM ON THE EXAMPLE OF PUBLIC CORPORATION çNEFIS-GROUPè 
 

Kuvshinov V.I. 
 
Abstract: The article is devoted to the analysis of the enterprise within the framework of the current ISO 9001-
2015 certification, which regulates the procurement of raw materials for the manufacture of household chemi-
cals. Stable carrying out of the given analysis gives the company an opportunity to find the best suppliers and 
reasonable prices for raw materials. 
If this analysis is carried out in a timely manner, it becomes possible to receive high-quality raw materials on 
time, and work without delays in the production line. 
Key words: Quality, competitiveness, innovation, innovations, analysis, certification. 

 
ɻʛʞʝʞʦʡʞ. ɺʩʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʢʨʫʧʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ, ʠ ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʙʳʪʦʚʦʡ ʭʠʤʠʠ, ʥʫʞʜʘʶʪʩʷ ʚ ʧʦʩʪʘʚʢʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʳʨʴʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʨʦʢʠ. ʆʜʥʘʢʦ, ʢʘʯʝʩʪʚʦ 
ʩʳʨʴʷ ʧʦʩʪʘʚʱʠʢʦʚ ʩʧʫʩʪʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʟʘʷʚʣʝʥʥʦʛʦ ʠʟʥʘʯʘʣʴʥʦ, ʪʘʢʞʝ ʤʦʛʫʪ 
ʙʳʪʴ ʩʦʨʚʘʥʳ ʩʨʦʢʠ ʧʦʩʪʘʚʢʠ. ʏʪʦʙʳ ʫʩʧʝʪʴ ʟʘ ʙʳʩʪʨʦʤʝʥʷʶʱʠʤʠʩʷ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʨʳʥʢʘ ʠ ʤʘʢʩʠ-
ʤʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʪʢʨʳʚʘʶʱʠʝʩʷ ʚʦ ʚʥʝʰʥʝʡ ʩʨʝʜʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʨʛʘʥʠʟʘʮʠʷʤ ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦ-
ʷʥʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʧʦʩʪʘʚʱʠʢʦʚ  ʠ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ  ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʧʦʩʪʘʚʦʢ. ɼʘʥʥʳʝ 
ʬʘʢʪʦʨʳ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʣʘʥʘ ʨʘʙʦʪ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦ-
ʜʠʤʦ, ʯʪʦʙʳ ʥʦʚʘʷ ʧʨʦʜʫʢʮʠʷ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʩʨʦʢ ʠ ʠʤʝʣʘ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʩʨʝʜʠ ʘʥʘʣʦʛʦʚ, ʘ ʙʳ-
ʣʘ ʣʠʜʝʨʦʤ ʧʨʦʜʘʞ ʠ ʠʤʝʣʘ ʠʟʚʝʩʪʥʦʩʪʴ ʠ ʨʝʧʫʪʘʮʠʶ ʩʨʝʜʠ ʝʝ ʧʦʪʨʝʙʠʪʝʣʝʡ.[1] 

ʈʧʪʫʙʦʧʛʣʙ ʯʞʤʡ ʡ ʠʙʝʙʰʡ. ʎʝʣʴʶ ʥʘʫʯʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʝʨʪʠʬʠʢʘʮʠʠ ISO 9001-
2015 ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʦʤʧʘʥʠʠ çNEFIS-Groupè, ʩʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʫʪ ʢʦʤʧʘ-
ʥʠʠ ʚʳʙʠʨʘʪʴ ʥʘʜʝʞʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ. 

ʇʪʦʧʛʦʙʸ ʰʙʪʫʵ. ʆʨʛʘʥʠʟʘʮʠʷ, ʥʫʞʜʘʶʱʘʷʩʷ ʚ ʧʨʠʚʦʟʥʦʤ ʩʳʨʴʝ ʜʦʣʞʥʘ ʦʮʝʥʠʚʘʪʴ ʠ ʚʳʙʠʨʘʪʴ 
ʧʦʩʪʘʚʱʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʧʦʩʪʘʚʣʷʪʴ ʧʨʦʜʫʢʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʨʛʘʥʠ-
ʟʘʮʠʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ, ʦʮʝʥʢʠ ʠ ʧʦʚʪʦʨʥʦʡ ʦʮʝʥʢʠ.[2] ɺʩʝ 
ʟʘʧʠʩʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʦʩʪʘʚʱʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʭʨʘʥʠʪʴ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʥʘ 
ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʠʭ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ.  
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʥʦʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʚʳʙʨʘʥʥʦʡ ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ ʆʆʆ "ʊʌʂ ɸʂ-ɹʘʨʩ" 
ʠ ʯʘʩʪʥʳʝ ʬʝʨʤʝʨʳ. ʉ ʧʦʤʦʱʴʶ ʚʥʝʜʨʝʥʠʷ ʦʧʠʩʘʥʥʳʭ ʥʠʞʝ ʧʫʥʢʪʦʚ ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ  ʢʦʣʠ-
ʯʝʩʪʚʦ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʚʳʙʨʘʪʴ ʩʨʝʜʠ ʠʭ ʢʦʣʠʯʝʩʪʚʘ "ʟʦʣʦʪʫʶ ʩʝʨʝʜʠʥʫ". 

ɼʣʷ ʦʮʝʥʢʠ ʧʦʩʪʘʚʱʠʢʦʚ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪ ʪʘʙʣʠʮʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ ʦʧʨʝʜʝʣʠʪʴ ʚʠʜ ʢʦʤʧʘ-
ʥʠʠ-ʧʦʩʪʘʚʱʠʢʘ. ʂʘʪʝʛʦʨʠʷʤʠ ʧʦʩʪʘʚʱʠʢʦʚ ʷʚʣʷʶʪʩʷ: 

 

ʇʦʩʪʦʷʥʥʳʝ 
 
ʈʘʟʦʚʳʝ 
 
ʅʝʥʘʜʝʞʥʳʝ 

ʂʘʯʝʩʪʚʦ 
ʉʨʦʢʠ ʧʦʩʪʘʚʢʠ  
ʅʘʣʠʯʠʝ ʥʘ ʩʢʣʘʜʝ  
ʅʦʤʝʥʢʣʘʪʫʨʘ  
ɺʦʟʤʦʞʥʳʝ ʩʢʠʜʢʠ  
ʋʩʣʦʚʠʷ ʦʧʣʘʪʳ  
ʅʘʣʠʯʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ  
ɼʦʩʪʘʚʢʘ  
ʅʘʨʘʙʦʪʘʥʥʳʝ ʩʚʷʟʠ 

 
ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʡ ʪʘʙʣʠʮʳ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʞʜʦʛʦ ʧʦʩʪʘʚʱʠʢʘ ʧʦ ʧʫʥʢʪʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ 

ʧʨʘʚʦʡ ʯʘʩʪʠ ʪʘʙʣʠʮʳ. 
ʊʘʢʞʝ ʜʣʷ ʥʘʠʙʦʣʝʝ ʫʜʦʙʥʦʡ ʦʮʝʥʢʠ ʧʦʩʪʘʚʱʠʢʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʧʨʦʚʝʜʝʥʠʝ ʪʝʥʜʝʨʘ. ɼʣʷ 

ʧʦʠʩʢʘ ʧʦʩʪʘʚʱʠʢʦʚ, ʠʥʠʮʠʘʪʦʨ ʟʘʢʫʧʢʠ ʦʙʷʟʘʥ ʨʘʟʤʝʩʪʠʪʴ ʦʙʲʷʚʣʝʥʠʝ ʦ ʟʘʢʫʧʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫ-
ʛʠ) ʥʘ ʙʝʩʧʣʘʪʥʦʤ ʩʘʡʪʝ, ʜʦʩʢʝ ʦʙʲʷʚʣʝʥʠʡ ʩʝʪʠ Ethernet ʩ ʫʢʘʟʘʥʠʝʤ: 

- ʥʘʠʤʝʥʦʚʘʥʠʷ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛʠ); 
-ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʟʘʢʫʧʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ/ʦʙʲʝʤʘ ʨʘʙʦʪ; 
- ʢʦʥʪʘʢʪʥʦʛʦ ʪʝʣʝʬʦʥʘ ʠʥʠʮʠʘʪʦʨʘ ʟʘʢʫʧʢʠ. 
ʉ ʮʝʣʴʶ ʚʳʙʦʨʘ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʪʘʚʱʠʢʦʚ ʦʜʥʦʛʦ, ʢʦʪʦʨʳʡ ʙʳ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝ-

ʪʚʦʨʷʣ ʪʨʝʙʦʚʘʥʠʷʤ ʇɸʆ çNEFIS Groupè ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʧʦʩʪʘʚʱʠʢʦʚ.  
ʆʮʝʥʢʫ ʧʦʩʪʘʚʱʠʢʘ ʠʥʠʮʠʘʪʦʨ ʟʘʢʫʧʢʠ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʪʘʥ-

ʜʘʨʪʘ, ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ.  
ʈʩʡʧʚʩʞʫʞʦʡʞ ʨʩʧʝʬʣʯʡʡ (ʬʪʤʬʜ) ʪ ʨʩʧʛʞʝʞʦʡʞʥ  ʫʞʦʝʞʩʙ 
ʇʨʦʚʝʜʝʥʠʝ ʪʝʥʜʝʨʘ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ) ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʘʤ: 
- ʩʦʟʜʘʥʠʝ ʪʝʥʜʝʨʥʦʡ ʢʦʤʠʩʩʠʠ; 
- ʦʪʙʦʨ ʫʯʘʩʪʥʠʢʦʚ ʪʝʥʜʝʨʘ; 
- ʧʨʦʚʝʜʝʥʠʝ ʪʝʥʜʝʨʘ; 
-ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʙʝʜʠʪʝʣʷ ʪʝʥʜʝʨʘ. 
ʊʧʠʝʙʦʡʞ ʫʞʦʝʞʩʦʧʢ ʣʧʥʡʪʪʡʡ 
ʀʥʠʮʠʘʪʦʨʫ ʥʝʦʙʭʦʜʠʤʦ ʠʟʜʘʪʴ ʨʘʩʧʦʨʷʞʝʥʠʝ ʥʘ ʩʦʟʜʘʥʠʝ ʪʝʥʜʝʨʥʦʡ ʢʦʤʠʩʩʠʠ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʩʧʠʩʦʢ ʪʨʝʙʦʚʘʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʝʥʜʝʨʘ.  
ɺ ʭʦʜʝ ʩʚʦʝʡ ʨʘʙʦʪʳ ʪʝʥʜʝʨʥʘʷ ʢʦʤʠʩʩʠʷ: 

- ʫʪʚʝʨʞʜʘʝʪ ʩʧʠʩʦʢ ʫʯʘʩʪʥʠʢʦʚ ʪʝʥʜʝʨʘ; 

- ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʩʪʫʧʠʚʰʠʭ ʪʝʥʜʝʨʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ (ʪʨʝ-
ʙʦʚʘʥʠʷʤ), ʧʨʦʚʝʨʷʝʪ ʫʨʦʚʝʥʴ ʮʝʥ ʥʘ ʧʨʦʜʫʢʮʠʶ; 

- ʦʧʨʝʜʝʣʷʝʪ ʧʦʙʝʜʠʪʝʣʷ ʪʝʥʜʝʨʘ ʩ ʫʯʝʪʦʤ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʭ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ ʫʩʣʦʚʠʡ. 
ɺʩʝ ʧʨʠʥʷʪʳʝ ʪʝʥʜʝʨʥʦʡ ʢʦʤʠʩʩʠʝʡ ʨʝʰʝʥʠʷ ʜʦʣʞʥʳ ʦʬʦʨʤʣʷʪʴʩʷ ʧʨʦʪʦʢʦʣʦʤ. 
ʇʫʚʧʩ ʬʰʙʪʫʦʡʣʧʛ ʫʞʦʝʞʩʙ  
ʋʯʘʩʪʥʠʢʘʤ ʪʝʥʜʝʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʩʝʨʪʠʬʠʢʘʪʳ ʧʨʦʜʫʢʮʠʠ, ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʨʝʘʣʠ-

ʟʘʮʠʶ ʧʨʦʜʫʢʮʠʠ, ʘ ʪʘʢʞʝ ʮʝʥʫ, ʧʦ ʢʦʪʦʨʦʡ ʦʥʠ ʛʦʪʦʚʳ ʩʦʪʨʫʜʥʠʯʘʪʴ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠ-
ʝʡ.[3] 

ʈʩʧʛʞʝʞʦʡʞ ʫʞʦʝʞʩʙ 
ʊʝʥʜʝʨʥʘʷ ʢʦʤʠʩʩʠʷ ʚʧʨʘʚʝ ʜʦʧʫʩʪʠʪʴ ʢ ʫʯʘʩʪʠʶ ʚ ʪʝʥʜʝʨʝ ʧʦʩʪʘʚʱʠʢʦʚ, ʪʝʥʜʝʨʥʳʝ ʧʨʝʜʣʦʞʝ-

ʥʠʷ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʦʨʛʘʥʠʟʘʮʠʠ. 
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ɺ ʭʦʜʝ ʟʘʩʝʜʘʥʠʷ ʪʝʥʜʝʨʥʦʡ ʢʦʤʠʩʩʠʠ, ʨʫʢʦʚʦʜʩʪʚʦ ʜʝʣʘʝʪ ʟʘʢʣʶʯʝʥʠʝ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʝʜ-
ʩʪʘʚʣʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦʩʪʘʚʱʠʢʦʚ ʠ ʜʘʝʪ ʦʮʝʥʢʫ ʠʭ ʥʘʜʝʞʥʦʩʪʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʦʤʠʩʩʠʷ ʥʝ 
ʠʤʝʝʪ ʧʨʘʚʘ ʨʘʟʛʣʘʰʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦʩʪʘʚʱʠʢʦʚ ʪʨʝʪʴʠʤ ʣʠʮʘʤ[4]. 

ʇʨʩʞʝʞʤʞʦʡʞ ʨʧʚʞʝʡʫʞʤʸ  ʫʞʦʝʞʩʙ 
ʂʨʠʪʝʨʠʝʤ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʙʝʜʠʪʝʣʷ ʪʝʥʜʝʨʘ, ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ:  

- ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ (ʫʩʣʫʛ); 

- ʤʠʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʠ ʥʘʠʣʫʯʰʠʝ ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʷ 
ʫʩʣʦʚʠʷ ʠʭ ʦʧʣʘʪʳ, ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʫ, ʧʦʜʧʠʩʘʥʥʦʤʫ ʫʯʘʩʪʥʠʢʦʤ ʪʝʥʜʝʨʘ;  

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʙʝʜʠʪʝʣʷ ʪʝʥʜʝʨʘ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʟʘʩʝʜʘʥʠʠ ʪʝʥʜʝʨʥʦʡ ʢʦʤʠʩʩʠʠ, ʦʬʦʨʤʣʷʝʪʩʷ 
ʧʨʦʪʦʢʦʣʦʤ ʠ ʫʪʚʝʨʞʜʘʝʪʩʷ ʨʘʩʧʦʨʷʞʝʥʠʝʤ ʛʣʘʚʥʦʛʦ ʠʥʞʝʥʝʨʘ. 

ɼʘʣʝʝ ʩ ʧʦʙʝʜʠʪʝʣʝʤ ʪʝʥʜʝʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʜʦʛʦʚʦʨ ʥʘ ʦʢʘʟʘʥʠʝ ʫʩʣʫʛ ʧʦ ʧʦʩʪʘʚʢʝ ʥʝʦʙʭʦʜʠʤʳʭ 
ʨʝʩʫʨʩʦʚ. [5] 

ʉʞʠʬʤʵʫʙʫʴ ʡ ʛʴʛʧʝʴ. ʇʨʠʚʝʜʝʥʥʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʤʦʛʫʪ ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝ-
ʩʪʚʦ ʧʦʩʪʘʚʱʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʷʪʴ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʜʘʣʴʥʝʡ-
ʰʝʤ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʟʘʜʝʨʞʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʟʜʘʥʠʝ ʪʝʥʜʝʨʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦʤʦʞʝʪ ʧʨʝʜʧʨʠʷʪʠʶ ʩʦ-
ʢʨʘʪʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʧʦʠʩʢ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ.  ɺʩʝ ʙʦʣʴʰʝ ʦʨʛʘʥʠ-
ʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʩʦʟʥʘʶʪ ʟʥʘʯʠʤʦʩʪʴ ʠʥʥʦʚʘʮʠʡ ʠ ʩʪʘʨʘʶʪʩʷ ʧʦʚʳʩʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʘʢʪʠʚ-
ʥʦʩʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʫʩʧʝʭʘ ʚ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʝ. ʂʘʯʝʩʪʚʦ ʠʥʥʦʚʘʮʠʡ ʜʦʣʞʥʘ ʩʦʦʪ-
ʚʝʪʩʪʚʦʚʘʪʴ ʯʸʪʢʦ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ ʥʘʟʥʘʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ, ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 
ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʧʨʠʥʷʪʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. ɸ ʩʝʨʪʠʬʠʢʘʮʠʷ ʧʦʤʦ-
ʞʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʢʦʥʪʨʦʣʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʮʠʠ ʥʘ ʚʣʠʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 
ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʜʪʚʝʨʜʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠʥʥʦʚʘʮʠʡ, ʟʘʷʚʣʝʥʥʳʭ ʠʟʛʦʪʦʚʠʪʝʣʝʤ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʘʟʚʘʥʠʷ ʢʦʤʧʘʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥ-
ʥʳʭ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʚʳʤʳʰʣʝʥʳ, ʣʶʙʳʝ ʩʦʚʧʘʜʝʥʠʷ ʩ ʨʝʘʣʴʥʳʤʠ ʢʦʤʧʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳ-
ʤʠ. 
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ÀÕÒÐ ½ÐØÛï ÎáãßÞÒÝÐ  
ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʅʀʂ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çʖɻʋè 

ÄÐð×ÞÒ ÁãÝÐâãÛÛÞåÞÝ ¸ÚàÞÜÔÖÞÝÞÒØç 
ʩʪʫʜʝʥʪ 

ʅʀʂ (ʬʠʣʠʘʣ) ʌɻɹʆʋ ɺʆ çʖʛʦʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ɹʦʦʧʫʙʯʡʸ: ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʠʘʛʥʦ-
ʩʪʠʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫ-
ʯʠʣʠ ʪʘʢʠʝ ʤʝʪʦʜʳ, ʢʘʢ ʤʘʛʥʠʪʥʳʝ, ʘʢʫʩʪʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʦʧʪʠʯʝʩʢʠʝ. ʕʪʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʶʪ-
ʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ: ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ, ʢʦʥʪʨʦʣʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, 
ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʦʩʪʦʷʥʠʷ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʯʝʢ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʚʝʪ-
ʩʪʚʝʥʥʳʭ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ, ʪʨʫʙʦʧʨʦʚʦʜ, ʜʝʬʝʢʪʳ, ʜʝʬʝʢʪʦʩʢʦʧʳ ʚʠʭʨʝʪʦʢʦʚʳʝ, 
ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ, ʤʘʛʥʠʪʥʦ-ʧʦʨʦʰʢʦʚʳʝ, ʢʘʧʠʣʣʷʨʥʳʝ. 
 

MODERN METHODS OF DEFECTOSCOPY AT THE PIPELINE SURVEY 
 

Reva Nailya Yusupovna, 
Fayozov Sunatullohon Ikromjonovich 

 
Abstract: Modern methods and means of nondestructive testing used for pipeline diagnostics have been 
widely developed and disseminated. The greatest application was received by such methods as magnetic, 
acoustic, electric and optical. These methods are used to identify various defects: breach of tightness, stress 
control, quality control and the condition of welded joints, leakage control and other parameters responsible for 
the operational reliability of pipelines. 
Key words: non-destructive testing, pipeline, defects, eddy current flaw detectors, ultrasonic, magnetic pow-
der, capillary. 

 
ɺ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʪʨʫʙʦʧʨʦʚʦʜʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʤ ʚʥʝʰʥʠʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘʮʠʷ ʤʘʪʝʨʠʘʣʘ, 
ʢʦʨʨʦʟʠʦʥʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʚʦʟʥʠʢʘʶʪ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʪʨʝʱʠʥʳ ʫʩʪʘʣʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʷʭ ʪʨʫʙ ʠ ʜʨʫ-
ʛʠʝ ʚʠʜʳ ʜʝʬʝʢʪʦʚ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʢʦʜʘʤ ʠ ʪʝʭ-
ʥʦʣʦʛʠʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʤʦʥʪʘʞʘ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘʮʠʶ ʥʘʟʥʘʯʝʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʠʩʢʣʶʯʠʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʘʢʠʭ ʜʝʬʝʢʪʦʚ ʥʝ ʫʜʘʝʪʩʷ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʝʨʴʝʟʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʜ-
ʨʘʩʪʘʥʠʷ ʜʝʬʝʢʪʦʚ, ʧʨʦʚʦʜʷʪ ʨʘʟʣʠʯʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜʳ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. 
ʅʝʨʘʟʨʫʰʘʶʱʠʡ ʢʦʥʪʨʦʣʴ - ʢʦʥʪʨʦʣʴ ʥʘʜʝʞʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʩʚʦʡʩʪʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ, ʥʝ 
ʪʨʝʙʫʶʱʠʡ ʚʳʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ ʠʟ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʣʠʙʦ ʝʛʦ ʜʝʤʦʥʪʘʞʘ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 
ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʘʠʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ 
ʤʝʪʦʜʳ: ʤʘʛʥʠʪʥʳʝ, ʘʢʫʩʪʠʯʝʩʢʠʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʦʧʪʠʯʝʩʢʠʝ. ʕʪʠ ʤʝʪʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʚʳʷʚʣʝ-
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ʥʠʷ ʜʝʬʝʢʪʦʚ: ʥʘʨʫʰʝʥʠʷ ʛʝʨʤʝʪʠʯʥʦʩʪʠ, ʢʦʥʪʨʦʣʷ ʥʘʧʨʷʞʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠ ʩʦ-
ʩʪʦʷʥʠʷ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʦʥʪʨʦʣʷ ʧʨʦʪʝʯʝʢ ʠ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʟʘ ʵʢʩʧʣʫʘʪʘʮʠ-
ʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʪʨʫʙʦʧʨʦʚʦʜʦʚ.  

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʟʘʩʪʘʚʣʷʝʪ ʠʩʢʘʪʴ ʥʦʚʳʝ ʵʬ-
ʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʪʨʫʙ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʪʨʝʱʠʥ, ʘ ʪʘʢʞʝ ʢʦʨʨʦʟʠʠ ʥʘ ʠʭ ʧʦ-
ʚʝʨʭʥʦʩʪʠ. ʇʦʷʚʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʦʙʦʪʦʚ ʚ ʨʘʟʥʳʭ ʩʬʝʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʨʦʙʦʪʘ ʚ ʦʙʣʘʩʪʠ ʜʝʬʝʢʪʦʩʢʦʧʠʠ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʳ ʠ ʚʨʝʤʷ 
ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ [2, ʩ. 90-92].  

ʇʪʧʚʞʦʦʧʪʫʡ ʣʩʡʫʞʩʡʞʛ ʨʧ ʛʴʚʧʩʬ ʝʞʭʞʣʫʧʪʣʧʨʙ 
ʇʨʠʥʮʠʧʳ ʨʘʙʦʪʳ ʜʝʬʝʢʪʦʩʢʦʧʦʚ ʨʘʟʣʠʯʥʳ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʘʨʘʤʝʪʨʦʚ, ʧʦ ʢʦʪʦ-

ʨʳʤ ʤʦʞʥʦ ʦʙʲʝʢʪʠʚʥʦ ʜʘʪʴ ʦʮʝʥʢʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʜʠʘʛʥʦʩʪʠʢʠ ʤʝʪʦʜʦʤ ʥʝʨʘʟʨʫʰʘʶ-
ʱʝʛʦ ʢʦʥʪʨʦʣʷ. 

ʇʨʠ ʚʳʙʦʨʝ ʜʝʬʝʢʪʦʩʢʦʧʘ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ: 
1. ʈʘʟʨʝʰʝʥʠʝ ʜʝʬʝʢʪʦʩʢʦʧʘ. ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʜʝʬʝʢʪʘ. 
2. ʉʢʦʨʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʯʝʤ ʙʳʩʪʨʝʝ ʠʜʸʪ ʜʠʘʛʥʦʩʪʠʢʘ, ʪʝʤ ʥʠʞʝ ʪʦʯʥʦʩʪʴ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʜʝʬʝʢʪʘ. 
3. ʉʧʦʩʦʙ ʢʨʝʧʣʝʥʠʷ ʧʨʠʙʦʨʘ. 
4. ʋʨʦʚʝʥʴ ʟʘʱʠʪʳ ʧʨʠʙʦʨʘ ʦʪ ʚʥʝʰʥʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʂ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ 

ʚʣʘʛʫ, ʜʘʚʣʝʥʠʝ, ʦʩʘʜʢʠ ʠ ʜʨ. 
5. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ. ʇʨʦʚʦʜʷ ʩʢʘʥʠʨʦʚʘʥʠʝ ʧʨʠ ʢʨʠʪʠʯʝʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʧʨʠʙʦʨ ʤʦʞʝʪ 

ʧʦʢʘʟʳʚʘʪʴ ʥʝ ʪʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʠʣʠ ʚʳʡʪʠ ʠʟ ʩʪʨʦʷ. 
ɹʦʙʤʡʠ ʥʞʫʧʝʧʛ ʝʞʭʞʣʫʧʪʣʧʨʡʡ ʫʩʬʚʧʨʩʧʛʧʝʧʛ  
ʉʢʘʥʝʨʳ ʜʝʬʝʢʪʦʩʢʦʧʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ. ɼʝʬʝʢʪʦʩʢʦʧ - ʧʨʠʙʦʨ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʦʙʲʝʢʪʘʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʤʝʪʦ-
ʜʦʤ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ. ʂ ʜʝʬʝʢʪʘʤ ʦʪʥʦʩʷʪʩʷ ʧʦʷʚʣʝʥʠʝ ʢʦʨʨʦʟʠʠ, ʨʘʟʚʠʪʠʝ ʪʨʝʱʠʥ, ʥʘʨʫʰʝ-
ʥʠʝ ʮʝʣʦʩʪʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʜʨ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʝʜʫʶʱʠʝ ʜʝʬʝʢʪʦʩʢʦʧʳ: ʚʠʭʨʝʪʦʢʦʚʳʝ, ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ, ʤʘʛʥʠʪʥʦ-ʧʦʨʦʰʢʦʚʳʝ, 
ʢʘʧʠʣʣʷʨʥʳʝ [1, ʩ.73-74]. 

ɻʡʮʩʞʫʧʣʧʛʴʞ ʝʞʭʞʣʫʧʪʣʧʨʴ 
ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʚʠʭʨʝʪʦʢʦʚʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʣʝʞʠʪ ʠʟʤʝʨʝʥʠʝ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ 

ʚʦʟʣʝ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʢʠʭ ʪʦʢʦʚ ʥʘ ʠʩʩʣʝʜʫʝʤʦʤ 
ʫʯʘʩʪʢʝ ʬʠʢʩʠʨʫʶʪʩʷ ʧʦʢʘʟʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʥʘʭʦʞʜʝ-
ʥʠʠ ʜʝʬʝʢʪʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʧʘʨʘʤʝʪʨʦʚ, ʠʤʝʶʱʠʭ ʦʪʢʣʦʥʝʥʠʷ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ 
ʦ ʚʥʫʪʨʝʥʥʠʭ ʜʝʬʝʢʪʘʭ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʧʨʦʚʝʩʪʠ ʜʠʘʛʥʦʩʪʠʢʫ; ʨʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʩ ʤʠʥʠʤʘʣʴ-
ʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ; ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ; ʚʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

ʅʝʜʦʩʪʘʪʢʠ: ʛʣʫʙʠʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ 2 ʤʤ; ʢʦʥʪʨʦʣʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʭ 
ʤʘʪʝʨʠʘʣʘʭ ʦʙʲʝʢʪʘ; ʥʘʜʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʨʝʜʥʝʝ. 

ʌʤʵʫʩʙʠʛʬʣʧʛʧʢ ʝʞʭʞʣʫʧʪʣʧʨ 
ɺ ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʝʬʝʢʪʦʩʢʦʧʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʵʭʦ-ʤʝʪʦʜ ʠ ʪʝʥʝʚʦʡ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ. ʕʭʦ-

ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʧʦʜʘʯʝ ʠʤʧʫʣʴʩʦʚ ʠ ʠʟʤʝʨʝʥʠʠ ʵʭʦ-ʩʠʛʥʘʣʦʚ. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪ-
ʧʨʘʚʢʝ ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʚʠʜʝ ʠʤʧʫʣʴʩʘ ʦʪ ʜʝʬʝʢʪʦʩʢʦʧʘ ʢ ʦʙʲʝʢʪʫ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ 
ʬʠʢʩʠʨʫʝʪʩʷ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʧʨʠʭʦʜʘ ʵʭʦʩʠʛʥʘʣʦʚ, ʦʪʨʘʞʝʥʥʳʭ ʦʪ ʜʝʬʝʢʪʦʚ. ʄʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʙ-
ʥʘʨʫʞʠʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʣʫʙʠʥʥʳʝ ʜʝʬʝʢʪʳ ʩ ʨʘʟʣʠʯʥʦʡ ʦʨʠʝʥʪʠʨʦʚʢʦʡ. 

ʇʨʠ ʪʝʥʝʚʦʤ ʤʝʪʦʜʝ ʠʩʧʦʣʴʟʫʶʪ ʦʪʨʘʞʘʪʝʣʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘʧʨʦʪʠʚ ʜʨʫʛ ʜʨʫʛʘ (ʠʩʪʦʯʥʠʢ (ɸ) ʠ 
ʧʨʠʝʤʥʠʢ (ɺ)). ɽʩʣʠ ʠʟʚʝʩʪʥʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɸ ʜʦ ɺ ʠ ʠʟʤʝʨʝʥʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʣʥ ʦʪ ɸ ʢ ɺ, ʪʦ ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ ʥʘ ʦʧʨʝʜʝʣʝʥ-
ʥʦʤ ʫʯʘʩʪʢʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʦʙʩʣʝʜʦʚʘʪʴ ʫʯʘʩʪʢʠ ʥʘ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʦʚ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʢʦʥʪʨʦʣʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʠʟ ʣʶʙʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʰʠʨʦʢʘʷ ʨʘʩ-
ʧʨʦʩʪʨʘʥʸʥʥʦʩʪʴ ʤʝʪʦʜʘ. 
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ʅʝʜʦʩʪʘʪʢʠ: ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʩʪʦʷʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʝʣʘ; ʩʪʦʠʤʦʩʪʴ ʩʨʘʚ-
ʥʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ; ʚʨʝʤʷ ʢʦʥʪʨʦʣʷ ʦʪ ʩʨʝʜʥʝʛʦ ʜʦ ʜʣʠʪʝʣʴʥʦʛʦ; ʥʘʜʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʨʝʜʥʝʝ. 

ʅʙʜʦʡʫʧ-ʨʧʩʧʱʣʧʛʙʸ ʝʞʭʞʣʫʧʪʣʧʨʡʸ 
ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʚʳʷʚʣʝʥʠʠ ʨʘʩʩʝʷʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘʜ ʜʝʬʝʢʪʘʤʠ. ʕʪʦʪ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ 

ʩʘʤʳʤ ʥʘʛʣʷʜʥʳʤ, ʪ. ʢ. ʧʨʠʥʮʠʧ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʨʦʰʢʘ ʥʘ ʠʩʩʣʝ-
ʜʫʝʤʳʡ ʫʯʘʩʪʦʢ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʧʨʠ ʜʝʡʩʪʚʠʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʯʘʩʪʠʮʳ ʥʘʤʘʛʥʠʯʠʚʘʶʪʩʷ ʠ ʩʦʝʜʠ-
ʥʷʪʁʩʷ. ɺʠʟʫʘʣʴʥʦ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩʢʦʧʣʝʥʠʷ ʧʦʨʦʰʢʘ ʚ ʟʦʥʘʭ ʪʨʝʱʠʥ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 
ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʧʦ ʬʦʨʤʝ ʜʝʪʘʣʠ, ʩʚʘʨʥʳʝ ʰʚʳ, ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʝʨʩʪʠʡ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʙʳʩʪʨʦʝ ʥʘʭʦʞʜʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʜʝʬʝʢʪʦʚ; ʚʠʟʫʘʣʴʥʦ ʥʘʛʣʷʜ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ; ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ; ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ: ʪʨʫʜʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʨʘʟʤʘʛʥʠʯʠʚʘʥʠʠ ʙʦʣʴʰʠʭ ʜʝʪʘʣʝʡ; ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʢʦʥ-
ʪʨʦʣʷ ʚ ʩʪʳʢʘʭ ʠʣʠ ʫʟʣʘʭ, ʥʝ ʧʨʠʙʝʛʘʷ ʢ ʨʘʟʙʦʨʢʝ; ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʜʝʪʘʣʝʡ ʠʟ ʧʣʘʩʪʤʘʩʩʳ, 
ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ; ʦʛʨʘʥʠʯʝʥʥʘʷ ʛʣʫʙʠʥʘ. 

ʃʙʨʡʤʤʸʩʦʴʢ ʝʞʭʞʣʫʧʪʣʧʨ 
ʄʝʪʦʜ ʢʘʧʠʣʣʷʨʥʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʥʝʚʦʦʨʫʞʸʥʥʳʤ ʛʣʘʟʦʤ ʪʦʥʢʠʝ ʧʦ-

ʚʝʨʭʥʦʩʪʥʳʝ ʪʨʝʱʠʥʳ ʠ ʥʝʩʧʣʦʰʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ. ʇʦʣʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʪʨʝʱʠʥ ʟʘʧʦʣʥʷʶʪ ʩʧʝʮʠ-
ʘʣʴʥʳʤʠ ʠʥʜʠʢʘʪʦʨʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ (ʧʝʥʝʪʨʘʥʪʘʤʠ), ʧʨʦʥʠʢʘʶʱʠʤʠ ʚ ʥʠʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʢʘʧʠʣ-
ʣʷʨʥʦʩʪʠ. ʅʘ ʦʯʠʱʝʥʥʫʶ ʦʪ ʠʟʙʳʪʢʘ ʧʝʥʝʪʨʘʥʪʘ ʧʦʚʝʨʭʥʦʩʪʴ ʥʘʥʦʩʷʪ ʪʦʥʢʠʡ ʧʦʨʦʰʦʢ ʙʝʣʦʛʦ ʧʨʦʷʚʠ-
ʪʝʣʷ (ʦʢʠʩʴ ʤʘʛʥʠʷ, ʪʘʣʴʢ ʠ ʪ. ʧ.), ʦʙʣʘʜʘʶʱʝʛʦ ʩʦʨʙʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʟʘ ʩʯʸʪ ʯʝʛʦ ʯʘʩʪʠʮʳ ʧʝʥʝ-
ʪʨʘʥʪʘ ʠʟʚʣʝʢʘʶʪʩʷ ʠʟ ʧʦʣʦʩʪʠ ʪʨʝʱʠʥʳ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʠʩʦʚʳʚʘʶʪ ʢʦʥʪʫʨʳ ʪʨʝʱʠʥʳ ʠ ʷʨʢʦ ʩʚʝ-
ʪʷʪʩʷ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʘʭ. 

ɼʦʩʪʦʠʥʩʪʚʘ: ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʨʝʤʷ ʢʦʥʪʨʦʣʷ ʩʨʝʜʥʝʝ. 
ʅʝʜʦʩʪʘʪʢʠ: ʥʘʭʦʞʜʝʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʝʬʝʢʪʦʚ, ʚʳʭʦʜʷʱʠʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ. 
ɸʥʘʣʠʟʠʨʫʷ ʜʦʩʪʦʠʥʩʪʚʘ, ʥʝʜʦʩʪʘʪʢʠ ʠ ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
V ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʢʦʨʨʦʟʠʦʥʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ (ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ) ʩ ʧʦʤʦʱʴʶ 

ʫʣʴʪʨʘʟʚʫʢʦʚʳʭ ʜʝʬʝʢʪʦʩʢʦʧʦʚ ʤʦʞʝʪ ʙʳʪʴ ʧʦʚʳʰʝʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʜʝʬʝʢʪʦʩʢʦʧʠʠ.  

V ɼʣʷ ʦʙʩʣʝʜʦʚʘʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʦʧʪʠʤʘʣʴʥʳʤʠ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠ ʰʠʨʦʢʦʤʫ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʷʚʣʷʶʪʩʷ ʫʣʴʪʨʘʟʚʫʢʦʚʳʝ ʠ ʚʠʭʨʝʪʦʢʦʚʳʝ ʜʝʬʝʢʪʦʩʢʦʧʳ.  

V ʉ ʚʥʝʜʨʝʥʠʝʤ ʥʦʚʳʭ ʤʦʜʝʣʝʡ ʜʝʬʝʢʪʦʩʢʦʧʦʚ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʥʦ ʪʨʝ-
ʙʫʶʪʩʷ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʜʣʷ ʨʘʙʦʪʳ ʩ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠ-
ʢʦʡ. 

V ʊʨʝʙʦʚʘʥʠʷ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ ʢ ʢʘʧʠʣʣʷʨʥʦʤʫ ʢʦʥʪʨʦʣʶ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ 
ʥʝ ʠʤʝʝʪ, ʚʘʞʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. 

V ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʩʪʦʠʪ ʫʜʝʣʷʪʴ ʤʘʪʝʨʠʘʣʫ ʠʩʩʣʝʜʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʪ. ʢ. ʦʪ ʵʪʦʛʦ ʟʘʚʠʩʠʪ 
ʪʦʯʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ [3, ʩ. 169 ï 171]. 
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³ÔÐÛÕÒØç ´Ðàìï °ÝÔàÕÕÒÝÐ 
ʉʪʫʜʝʥʪʢʘ 

ʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʠ ʫʜʦʙʨʝʥʠʷ ʢʘʨʪʦʬʝʣʷ. ʋʨʦʞʘʡʥʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 
ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ ʬʘʢʪʦʨʦʚ: ʧʦʛʦʜʥʳʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʧʦʯʚʳ ʧʝʨʝʜ 
ʧʦʩʘʜʢʦʡ ʢʘʨʪʦʬʝʣʷ, ʦʪ ʧʨʦʚʝʜʝʥʥʦʡ ʩʚʦʝʚʨʝʤʝʥʥʦ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʪ ʚʦ-
ʚʨʝʤʷ ʚʥʝʩʝʥʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʦʪ ʤʥʦʞʝʩʪʚʘ ʠʥʳʭ ʬʘʢʪʦʨʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʨʪʦʬʝʣʴ, ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, ʫʨʦʞʘʡʥʦʩʪʴ, ʩʦʨʪ. 
 

FEATURES OF POTATO AND FERTILIZER OF POTATO 
 

Gdalevich Darya Andreevna 
 
Abstract: the article studies the features of nutrition and fertilizer of potatoes. The yield of potatoes depends 
on a variety of factors: weather and climatic conditions, the quality of soil cultivation before planting potatoes, 
from timely prevention of all sorts of diseases, from timely fertilizers and from many other factors. 
Key words: potatoes, mineral fertilizers, productivity, variety. 

 
ʂʘʨʪʦʬʝʣʴ ï ʤʥʦʛʦʣʝʪʥʝʝ ʢʣʫʙʥʝʥʦʩʥʦʝ ʪʨʘʚʷʥʠʩʪʦʝ ʨʘʩʪʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʝʤʝʡʩʪʚʫ 

ʧʘʩʣʝʥʦʚʳʭ. ʂʘʨʪʦʬʝʣʴʥʳʝ ʢʣʫʙʥʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʳʤ ʧʨʦʜʫʢʪʦʤ ʧʠʪʘʥʠʷ. ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʢʣʫʙʥʝʡ 
ʥʘ ʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʦʨʪʘ, ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ, ʟʨʝʣʦʩʪʠ ʢʣʫʙʥʝʡ ʠ ʫʩʣʦʚʠʡ ʭʨʘʥʝʥʠʷ. ɺ ʩʨʝʜʥʝʤ ʚ 
ʢʘʨʪʦʬʝʣʝ ʩʦʜʝʨʞʠʪʩʷ: 75% ʚʦʜʳ; 18,2% ʢʨʘʭʤʘʣʘ; 2% ʘʟʦʪʠʩʪʳʭ ʚʝʱʝʩʪʚ; 1,5% ʩʘʭʘʨʦʚ; 1% ʢʣʝʪʯʘʪ-
ʢʠ; 0,1% ʞʠʨʦʚ; 0,2% ʪʠʪʨʫʝʤʳʭ ʢʠʩʣʦʪ; 0,1% ʚʝʱʝʩʪʚ ʬʝʥʦʣʴʥʦʡ ʧʨʠʨʦʜʳ; 0,6% ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ; 
1,6% ʧʨʦʯʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ; 1,1% ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʋʩʣʦʚʥʦ ʨʘʟʣʠʯʘʶʪ ʩʦʨʪʘ ʢʘʨʪʦ-
ʬʝʣʷ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʩʫʭʠʭ ʚʝʱʝʩʪʚ (ʙʦʣʝʝ 25 %), ʩʨʝʜʥʠʤ (22-25 %) ʠ ʥʠʟʢʠʤ (ʤʝʥʝʝ 22 %) [1, 
ʩ.187; 2, ʩ. 176]. 

ɺʳʨʘʱʠʚʘʥʠʝ ʢʘʨʪʦʬʝʣʷ, ʢʘʢ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʢʫʣʴʪʫʨʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʚʦ ʤʥʦʛʠʭ ʩʪʨʘ-
ʥʘʭ. ɺ ʧʠʱʫ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʪʦʣʴʢʦ ʢʣʫʙʥʠ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʷʪ ʯʠʧʩʳ, ʧʦʣʫʯʘʶʪ ʢʨʘʭʤʘʣ ʠ ʜʨʫʛʠʝ ʧʨʦʜʫʢ-
ʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʩʘʜʢʠ ʢʘʨʪʦʬʝʣʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʧʦʣʦʚʠʥʝ ʎʝʥʪʨʘʣʴʥʦ-ʏʝʨʥʦʟʝʤʥʦʡ ʟʦʥʳ 
ʠ ʚ ʅʝʯʝʨʥʦʟʝʤʥʦʡ ʟʦʥʝ. ʂʘʨʪʦʬʝʣʴ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʛʦ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʠ ʚʥʝʩʝʥʠʷ ʙʦʣʴʰʠʭ ʤʘʩʩ 
ʫʜʦʙʨʝʥʠʡ, ʚʩʣʝʜʩʪʚʠʝ ʩʣʘʙʦʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. ɺʣʠʷʥʠʝ ʨʘʟʥʳʭ ʚʠʜʦʚ ʫʜʦʙʨʝʥʠʡ ʥʘ ʨʘʟʚʠ-
ʪʠʝ, ʨʦʩʪ ʠ ʫʨʦʞʘʡ ʢʘʨʪʦʬʝʣʷ ʨʘʟʣʠʯʥʦ [3, ʩ.123]. 

ɸʟʦʪ ʩʧʦʩʦʙʩʪʚʫʝʪ ʥʘʨʘʩʪʘʥʠʶ ʙʦʪʚʳ. ʌʦʩʬʦʨ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʪʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 
ʚʝʛʝʪʘʮʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʠʦʜ ʮʚʝʪʝʥʠʷ ð ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʷ. ʂʘʣʠʡ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʠʥʪʝʟʫ ʢʨʘʭʤʘʣʘ ʠ 
ʧʦʪʨʝʙʣʷʝʪʩʷ ʢʘʨʪʦʬʝʣʝʤ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʟʦʪʦʤ ʠ ʦʩʦʙʝʥʥʦ ʩ ʬʦʩʬʦʨʦʤ. 
ʂʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʧʝʨʠʦʜʦʤ ʚ ʧʠʪʘʥʠʠ ʢʘʨʪʦʬʝʣʷ, ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦ 
ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʚ ʧʦʯʚʝ, ʢʦʪʦʨʳʝ ʨʘʩʭʦʜʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ 
ʨʦʩʪ ʢʣʫʙʥʝʡ. ʇʨʠ ʢʣʫʙʥʝʦʙʨʘʟʦʚʘʥʠʠ ʠʟʙʳʪʦʢ ʘʟʦʪʘ ʫʤʝʥʴʰʘʝʪ ʥʘʢʦʧʣʝʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʠ ʠʭ 
ʚʳʟʨʝʚʘʥʠʝ. ʂʘʨʪʦʬʝʣʴ ʣʫʯʰʝ ʧʨʦʠʟʨʘʩʪʘʝʪ ʥʘ ʩʣʘʙʦʢʠʩʣʳʭ ʧʦʯʚʘʭ (ʨʅ 5,5-6,0), ʠ ʧʦʜ ʥʝʛʦ, ʢʘʢ ʧʨʘ-
ʚʠʣʦ, ʥʝ ʚʥʦʩʷʪ ʠʟʚʝʩʪʢʦʚʳʝ ʫʜʦʙʨʝʥʠʷ. ɺʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙ-
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ʨʝʥʠʡ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʚ ʥʦʨʤʘʭ 40-60 ʪ/ʛʘ. ʇʦʚʳʰʝʥʥʳʝ ʥʦʨʤʳ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʯʪʠ ʚʩʝʛʜʘ 
ʧʦʥʠʞʘʶʪ ʩʦʜʝʨʞʘʥʠʝ ʢʨʘʭʤʘʣʘ ʚ ʢʣʫʙʥʷʭ ʠ ʦʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʚʣʘʛʠ ʚ ʧʦʯʚʝ. ɼʣʷ ʢʘʨ-
ʪʦʬʝʣʷ ʥʘʚʦʟ ʷʚʣʷʝʪʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʘʟʦʪʥʳʤ ʫʜʦʙʨʝʥʠʝʤ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢʘʣʠʡʥʦ-
ʬʦʩʬʦʨʥʳʤ. ʇʦʵʪʦʤʫ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʠʤʝʥʷʶʪ ʘʟʦʪʥʳʝ ʫʜʦʙʨʝʥʠʷ. ʇʦʜ ʢʘʨʪʦʬʝʣʴ ʩʣʝʜʫʝʪ ʚʥʦ-
ʩʠʪʴ ʧʦʣʥʦʝ ʤʠʥʝʨʘʣʴʥʦʝ ʫʜʦʙʨʝʥʠʝ (ʧʦ 60-90 ʢʛ/ʛʘ ʢʘʞʜʦʛʦ). ʀʟ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʢʘʨʪʦʬʝʣʴ 
ʣʫʯʰʝ ʧʨʠʤʝʥʷʪʴ ʘʤʤʠʘʯʥʳʝ ʬʦʨʤʳ, ʠʟ ʬʦʩʬʦʨʥʳʭ - ʛʨʘʥʫʣʠʨʦʚʘʥʥʳʡ ʩʫʧʝʨʬʦʩʬʘʪ. ʀʟ ʢʘʣʠʡʥʳʭ 
ʫʜʦʙʨʝʥʠʡ ʩʣʝʜʫʝʪ ʦʪʜʘʪʴ ʧʨʝʜʧʦʯʪʝʥʠʝ ʙʝʩʭʣʦʨʥʳʤ ʬʦʨʤʘʤ (ʢʘʣʠʡʥʦ-ʤʘʛʥʝʟʠʘʣʴʥʳʝ ʩʦʣʠ, ʩʫʣʴʬʘʪ 
ʢʘʣʠʷ), ʘ ʠʟ ʭʣʦʨʩʦʜʝʨʞʘʱʠʭ - ʭʣʦʨʠʩʪʦʤʫ ʢʘʣʠʶ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʢʦʨʦʩʧʝʣʦʩʪʴ ʢʘʨʪʦʬʝʣʷ 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠ ʫʜʦʙʨʝʥʠʡ. ɹʦʣʝʝ ʦʪʟʳʚʯʠʚʳʤʠ ʥʘ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ ʷʚʣʷʶʪʩʷ ʨʘʥʥʠʝ ʩʦʨʪʘ, 
ʘ ʧʦʟʜʥʝʩʧʝʣʳʝ ʣʫʯʰʝ ʠʩʧʦʣʴʟʫʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʥʘʚʦʟʘ. ɼʦʟʘ ʨʷʜʢʦʚʦʛʦ ʫʜʦʙʨʝʥʠʷ - N20-

30P20-30K20-30. ʇʦʜʢʦʨʤʢʫ ʢʘʨʪʦʬʝʣʷ ʧʨʠʤʝʥʷʶʪ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʥʦʨʤʘ ʦʩʥʦʚʥʦʛʦ ʫʜʦʙʨʝʥʠʷ 
ʥʝʜʦʩʪʘʪʦʯʥʘ [4, ʩ. 88; 5, ʩ. 195; 6, ʩ. 16; 7, ʩ. 143]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʢʘʨʪʦʬʝʣʴ ʧʨʝʜʲʷʚʣʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʠʪʘʪʝʣʴʥʳʤ 
ʚʝʱʝʩʪʚʘʤ: ʝʛʦ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʩʣʘʙʦ ʨʘʟʚʠʪʘ ʠ ʥʘʢʘʧʣʠʚʘʝʪ ʙʦʣʴʰʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. ʅʘʠʙʦʣʴʰʘʷ 
ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʘʭ (ʥʘ 100 ʢʛ ʢʣʫʙʥʝʡ): ʘʟʦʪ ï ʦʢʦʣʦ 0,5 ʢʛ, ʬʦʩʬʦʨ ï 0,2, ʢʘʣʠʡ ï 0,9, 
ʢʘʣʴʮʠʡ ï ʦʢʦʣʦ 0,4, ʤʘʛʥʠʡ ï 0,2 ʢʛ. 

ʆʪ ʚʩʭʦʜʦʚ ʜʦ ʥʘʯʘʣʘ ʙʫʪʦʥʠʟʘʮʠʠ ʩʨʝʜʥʝʧʦʟʜʥʠʝ ʩʦʨʪʘ ʢʘʨʪʦʬʝʣʷ ʥʘʢʘʧʣʠʚʘʶʪ 20-27% ʧʠʪʘ-
ʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʦʪ ʙʫʪʦʥʠʟʘʮʠʠ ʜʦ ʢʦʥʮʘ ʮʚʝʪʝʥʠʷ ï 40-60% ʠ ʧʦʩʣʝ ʮʚʝʪʝʥʠʷ ï 20-33%. ɺ ʬʘʟʫ ʙʫ-
ʪʦʥʠʟʘʮʠʠ ʢʘʨʪʦʬʝʣʷ ʥʘʙʣʶʜʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʵʣʝʤʝʥʪʘʭ ʧʠʪʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦ ʚʨʝ-
ʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʠʚʳʩʰʠʡ ʧʨʠʨʦʩʪ ʥʘʜʟʝʤʥʦʡ ʤʘʩʩʳ. 

ʂʦ ʚʨʝʤʝʥʠ ʫʙʦʨʢʠ ʚ ʢʣʫʙʥʷʭ ʢʘʨʪʦʬʝʣʷ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ 80% ʘʟʦʪʘ, 90% ʬʦʩʬʦʨʘ ʠ 
ʙʦʣʝʝ 90% ʢʘʣʠʷ ʦʪ ʦʙʱʝʛʦ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚʦ ʚʩʝʤ ʫʨʦʞʘʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʟʜʥʠʭ, ʨʘʥʥʠʝ ʩʦʨʪʘ ʧʦ-
ʪʨʝʙʣʷʶʪ ʤʝʥʴʰʝ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʥʘ ʝʜʠʥʠʮʫ ʦʩʥʦʚʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʧʨʝʞʜʝ ʚʩʝ-
ʛʦ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʙʦʪʚʳ ʠ ʢʣʫʙʥʝʡ ʫ ʧʦʟʜʥʠʭ ʩʦʨʪʦʚ [7, ʩ. 36]. 

ɺ ʛʦʜ ʚʥʝʩʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʝ ʫʜʦʙʨʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʘʚʣʷʶʪ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ, ʥʦ ʠ ʚʳ-
ʟr ʚʘʶʪ ʢʦʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʱʝʤ ʧʣʦʜʦʨʦʜʠʠ ʧʦʯʚʳ: ʚ ʧʦʯʚʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʬʦʩʬʦʨʥʦʢʠʩʣʳʝ 
ʩʦʝʜʠʥʝʥʠʷ, ʢʘʣʠʡ, ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ ʛʠʜʨʦʣʠʪʠʯʝʩʢʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝ 
ʛʫʤʫʩʘ ʠ ʩʫʤʤʘ ʧʦʛʣʦʱʝʥʥʳʭ ʦʩʥʦʚʘʥʠʡ [9, ʩ. 4]. 

ʇʨʠ ʜʣʠʪʝʣʴʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʫʜʦʙʨʝʥʠʡ ʧʦʯʚʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʩʪʨʫʢʪʫʨʥʦʡ, 
ʫʣʫʯʰʘʝʪʩʷ ʝʝ ʚʦʟʜʫʰʥʳʡ, ʪʝʧʣʦʚʦʡ ʠ ʚʦʜʥʳʡ ʨʝʞʠʤʳ. ʀʟʚʝʩʪʢʦʚʘʪʴ ʧʦʯʚʫ ʧʦʜ ʢʘʨʪʦʬʝʣʴ ʥʝʣʴʟʷ, ʧʦ-
ʩʢʦʣʴʢʫ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʛʦ ʧʦʨʘʞʝʥʠʷ ʧʘʨʰʦʡ. ʀʟʚʝʩʪʢʫʶʪ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʣʷʝʤʳʭ ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʩʣʘ-
ʙʘʷ ʢʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʨʘʩʪʝʥʠʡ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ ʧʦʚʳʰʝʥʥʳʭ ʜʦʟ ʫʜʦʙʨʝʥʠʡ 
ʧʦʜ ʵʪʫ ʢʫʣʴʪʫʨʫ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʩʦʢʦʛʦ ʫʨʦʞʘʷ. 
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ʩʦʚʨʝʤʝʥʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ɸʇʂ: ʩʙ. ʥʘʫʯ. ʪʨ. ʧʦ ʤʘʪʝʨʠʘʣʘʤ VI 
ʄʝʞʜʫʥʘʨ. ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (ʛ. ʉʪʘʚʨʦʧʦʣʴ, 08-12 ʬʝʚʨʘʣʷ 2016 ʛ.) / ʉʪɻɸ. ʉʪʘʚʨʦʧʦʣʴ,  2016. ʉ. 122-
126. 
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ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ  
ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʟʜʝʣʳʚʘʥʠʶ ʦʪʙʦʨʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʟʝʨ-
ʥʦ ʦʟʠʤʦʡ ʧʰʝʥʠʮʝ ʧʦʩʝʷʥʥʦʛʦ ʧʨʠ ʨʘʟʥʳʭ ʩʧʦʩʦʙʘʭ ʠ ʩʨʦʢʘʭ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʩʝʚʘ ʦʟʠʤʦʡ 
ʧʰʝʥʠʮʳ ʩʦʠ ʠ ʤʘʰʘ ʚʦʟʜʝʣʳʚʘʥʥʳʭ  ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʩʦʷ, ʤʘʰ, ʢʫʢʫʨʫʟʘ, ʨʦʩʪ, ʨʘʟʚʠʪʠʷ, ʩʨʦʢʠ ʩʝʚʘ. 
 

THE INFLUENCE OF THE PREVIOUS CROP CULTURE METHODS ON THE TECHNOLOGICAL AND 
QUALITATIVE INDICATORS OF WINTER WHEAT VARIETIES çTANYAè 

 
Nodirbek Yuldashevich Ergashev, 
Namozov Fazliddin Baxromovich 

 
Annotation: The article presents the results of research on the cultivation of selected seed grain of winter 
wheat sown at different methods and dates, as well as the efficiency of sowing winter wheat soybean and 
mung beans cultivated as repeated crops. 
Key words: Winter wheat, soybean, mung beans, corn, growth development, sowing time. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʤʠʨʦʚʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʜʸʪ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ʧʝʨʝʜʦʚʳʭ ʧʦʯʚʦʟʘʱʠʪʥʳʭ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʣʫʯʰʝʥʠʷ 
ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ, ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʠʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʫʨʦʞʘʝʚ, ʘ ʟʘ ʩʯʝʪ ʵʢʦʥʦʤʠʠ 
ʛʦʨʶʯʝ-ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ʚʦʟʜʝʣʳʚʘʝʤʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʧʦʣʠʚʥʳʭ ʟʝʤʣʷʭ ʧʦʩʣʝ ʫʙʦʨʢʠ ʦʟʠʤʳʭ ʟʝʨʥʦʢʦʣʦʩʦʚʳʭ ʢʫʣʴʪʫʨ ʚʦ ʚʩʸʤ 
ʤʠʨʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʟʘʥʠʤʘʶʪ ʧʦʚʪʦʨʥʳʝ ʢʫʣʴʪʫʨʳ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʤʠʨʦʚʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʦʜʫʢʪʘʤʠ ʧʠʪʘʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
ʩʳʨʴʸʤ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʢʦʨʤʘʤʠ ʫʜʝʣʷʝʪʩʷ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʢʝ ʠ ʧʦʩʪʦʷʥʥʦʤʫ 
ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʢʫʣʴʪʫʨ, ʠʩʭʦʜʷ ʠʟ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʭ 
ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ʇʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝ-
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ʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʫʣʫʯʰʝ-
ʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ  ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ-
ʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʥʝ  ʠʟʫʯʝʥʳ 
ʟʥʘʯʝʥʠʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʦʩʪʘʶʱʠʭ-
ʩʷ ʧʦʩʣʝ ʥʠʭ, ʘ ʪʘʢʞʝ  ʤʝʪʦʜʦʚ ʩʨʦʢʘ ʩʝʚʘ.  

ʇʦʵʪʦʤʫ, ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ ʠ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʘ ʪʘʢʞʝ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ 
ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦʩʝʷʥʥʦʡ ʧʦʩʣʝ ʧʦ-
ʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ (ʤʘʰ, ʩʦʷ ʠ ʢʫʢʫʨʫʟʘ) ʥʘ ʣʫʛʦʚʦ-ʩʘʟʦʚʳʭ ʧʦʯʚʘʭ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ  ʘʢʪʫ-
ʘʣʥɹʦʡ ʟʘʜʘʯʝʡ. 

ʅɾʋʇɽʔ ʈʉʇɻɾɽɾʆʁʘ ʁʊʊʄɾɽʇɻɹʆʁʂ 
ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2010-2013 ʛʦʜʳ ʥʘ ʧʦʣʝ ʄ-8/1 ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʌʝʨʛʘʥʩʢʦʡ  

ʥʘʫʯʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʅʀʀʉʉɸɺʍ). ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʣʫʛʦʚʦ-ʩʘʟʦʚʳʝ, 
ʩ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ,  ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ  1,6-1,7 ʤʝʪʨʘ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʢʫʢʫʨʫʟʳ, ʩʦʠ ʠ ʤʘʰʘ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ  ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ 
çʄʝʪʦʜʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʚʥʳʭ ʭʣʦʧʢʦʚʳʭ 
ʨʘʡʦʥʦʚè ʊʘʰʢʝʥʪ. [3], ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ 
ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʤʳʚʘ ʠ ʠʭ 
ʚʳʩʫʰʠʚʘʥʠʷ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 
ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ çʄʝʪʦʜʠʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʘ ʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè [1], ʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ  ʦʙʨʘʙʦʪʢʘ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ 
ɹ.ɸ.ɼʦʩʧʝʭʦʚʘ [2]. ɿʘʪʨʘʪʳ ʠ ʧʦʣʫʯʝʥʥʳʡ ʜʦʭʦʜ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴ-
ʪʫʨ  ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ çʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè. 

ʉɾʀʌʄʕʋɹʋʔ ʁʊʊʄɾɽʇɻɹʆʁʂ 
ʇʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚʦ ʧʝʨʚʳʭ ʟʘʚʠʩʠʪ ʦʪ ʩʦʩʪʦʷʥʠʡ ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦ-

ʚʦʜʩʪʚʘ, ʬʘʢʪʦʨʦʚ ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʠʭ ʘ ʪʘʢʞʝ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʫʯʥʦ 
ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. ɺʦ ʚʪʦʨʳʭ ʥʘ ʝʝ ʢʘʯʝʩʪʚʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʬʘʢʪʦʨʳ 
ʪʘʢʠʝ ʢʘʢ, ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʚʠʜʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʢʫʣʴʪʫʨʴ, ʩʨʦʢʠ ʧʦʩʝʚʘ, ʥʦʨʤʳ ʤʠ-
ʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʧʨʦʚʦʜʠʤʳʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ. 

ʅʘ ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʚʠʜʳ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʢʫʣʴʪʫʨ, ʢʦʣʠʯʝ-
ʩʪʚʦ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ, ʩʨʦʢʠ ʧʨʠʤʝʥʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʢʦʣʠʯʝʩʪʚʦ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ. ʅʦʨʤʘʣʴ-
ʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʩʪʝʥʠʡ ʬʦʩʬʦʨʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʳʭ ʦʨʛʘ-
ʥʦʚ, ʘ ʪʘʢʞʝ ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ. ʇʦʜʢʦʨʤʢʘ ʧʰʝʥʠʮʳ ʘʟʦʪʥʳʤʠ, ʬʦʩʬʦʨʥʳʤʠ, ʢʘʣʠʡʥʳʤʠ ʫʜʦʙʨʝʥʠʷʤʠ 
ʟʝʨʥʘ ʧʦʚʳʰʘʝʪ ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ, ʦʙʦʛʘʱʝʥʠʝ ʙʝʣʢʘʤʠ ʠ ʢʣʝʡʢʦʚʠʥʳ ʢʘʯʝʩʪʚʦ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ ʘ ʪʘʢʞʝ 
ʫʣʫʯʰʘʝʪ ʩʚʦʡʩʪʚʦ ʤʫʢʠ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʭʣʝʙʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ-ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦ-
ʩʝʷʥʥʦʡ ʧʦʩʣʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʦʪʙʦʨʥʳʭ ʩʝʤʷʥ ʧʦʣʫʯʝʥʥʳʭ ʩ ʫʨʦ-
ʞʘʷ ʟʝʨʥʘ ʩʦʨʪʘ çʊʘʥʷè ʧʨʠ ʧʦʩʝʚʘ ʥʘ ʚʩʧʘʭʘʥʥʦʤ ʧʦʣʝ ʩʦʩʪʘʚʠʣʠ 84,2%, ʘ ʵʪʦ ʥʘ 5,3% ʤʝʥʴʰʝ ʧʦ 
ʩʨʘʚʥʝʥʠʶ ʧʦʩʝʚʘ ʚ ʤʝʞʜʫʨʷʜʴʷ ʭʣʦʧʯʘʪʥʠʢʘ ʠ 9,6-10,6% ʤʝʥʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʦʩʝʚʘ ʧʦʩʣʝ ʧʦʚʪʦʨ-
ʥʳʭ ʢʫʣʴʪʫʨ ʩʦʠ ʠ ʤʘʰʘ. 

ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʩʦʨʪʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʩʣʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʵʪʠ  ʧʦʢʘʟʘʪʝʣʠ ʥʘ 4,3-5,3 
ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʚ ʤʝʞʜʫʨʷʜʴʷ ʭʣʦʧʯʘʪʥʠʢʘ. ʂʨʦʤʝ ʵʪʦʛʦ ʧʨʠ ʚʦʟ-
ʜʝʣʳʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʧʦʩʣʝ ʢʫʢʫʨʫʟʳ ʚʦʟʜʝʣʳʚʘʥʥʦʛʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʡ 
ʢʫʣʴʪʫʨʳ ʦʪʨʠʮʘʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʞʘʡ ʟʝʨʥʘ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ (ʪʘʙʣ. 1). 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ-ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 
ʚʘʨʠʘʥʪʝ ʧʦʩʝʚʘ ʥʘ ʚʩʧʘʭʘʥʥʦʤ ʧʦʣʝ ʥʘʪʫʨʘ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 765ʛ/ʣ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ 61%, ʧʦʢʘʟʘʪʝʣʴ 
ʀɼʂ 105, ʘ ʧʨʠ ʧʦʩʝʚʝ ʚ ʤʝʞʜʫʨʷʜʴʷ ʭʣʦʧʯʘʪʥʠʢʘ ʥʘʪʫʨʘ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 770 ʛ/ʣ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ 63%, 
ʧʦʢʘʟʘʪʝʣʴ ʀɼʂ 100. ʇʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʩʝʷʥʥʦʡ ʧʦʩʣʝ ʩʦʠ ʠ ʤʘʰʘ ʚʦʟʜʝʣʳʚʘʥʥʳʭ 
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ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʥʘʪʫʨʘ ʟʝʨʥʘ ʙʳʣʘ ʨʘʚʥʘ 780 ʛ/ʣ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ 65%, ʧʦʢʘʟʘʪʝʣʴ ʀɼʂ 
90. ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʟʝʨʥʘ ʧʰʝʥʠʮʳ ʧʦʩʝʷʥʥʦʡ ʧʦʩʣʝ ʢʫʢʫʨʫʟʳ ʥʘʪʫʨʘ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣʘ 765 
ʛ/ʣ, ʩʪʝʢʣʦʚʠʜʥʦʩʪʴ 60%, ʧʦʢʘʟʘʪʝʣʴ ʀɼʂ 105.  

 
ʋʙʚʤʡʯʙ 1 

ʋʞʮʦʧʤʧʜʡʰʞʪʣʡ ʣʙʰʞʪʫʛʞʦʦʴʞ ʨʧʣʙʠʙʫʞʤʡ ʧʠʡʥʧʢ ʨʱʞʦʡʯʴ ʪʧʩʫʙ çʋʙʦʸè 

ɻʙʩʡʙʦʫʴ ʧʨʴʫʙ 
ʆʙʫʬʩʙ 
ʠʞʩʦʙ, 
ʜ/ʤ. 

ʊʫʞʣʤʧ-
ʛʡʝʦʧʪʫʵ,  

% 

ʈʧʣʙʠʙʫʞʤʵ 
ʁɽʃ 

ʊʩʞʝʦʡʢ 
ʬʩʧʟʙʢ 
ʠʞʩʦʙ, ʯ/ʜʙ 

ɻʴʮʧʝ ʧʫʚʧʩʦʴʮ 
ʪʞʥʸʦ ʪ ʪʬʲʞʪʫʛʬ-
ʷʲʞʜʧ ʠʞʩʦʙ, % 

ʈʧʪʞʛ ʦʙ ʛʪʨʙʮʙʦʦʧʥ 
ʨʧʤʞ 

765 61 105 52,1 84,2 

ɻ ʥʞʟʝʬʩʸʝʵʸ ʮʤʧʨ-
ʰʙʫʦʡʣʙ 

770 63 100 58,0 89,5 

ʈʧʪʤʞ ʪʧʡ 780 65 90 62,0 93,8 

ʈʧʪʤʞ ʥʙʱʙ 780 65 90 60,0 94,8 

ʈʧʪʤʞ ʣʬʣʬʩʬʠʴ 765 60 100 49,2 83,2 

 
ʇʨʠ ʧʦʩʝʚʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ ʚʩʧʘʭʘʥʥʦʤ ʧʦʣʝ ʩʨʝʜʥʠʡ ʫʨʦʞʘʡ ʟʝʨʥʘ ʟʘ 3 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 52,1 

ʮ/ʛʘ, ʧʨʠ ʧʦʩʝʚʝ ʚ ʤʝʞʜʫʨʷʜʴʷ ʭʣʦʧʯʘʪʥʠʢʘ 58,0 ʮ/ʛʘ ʘ ʧʨʠ ʧʦʩʝʚʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʩʣʝ ʩʦʠ ʠ ʤʘʰʘ 
ʚʦʟʜʝʣʳʚʘʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʫʨʦʞʘʡ ʟʝʨʥʘ ʩʦʩʪʘʚʠʣ 62-60 ʮ/ʛʘ.   

ʀɹʃʄʗʐɾʆʁɾ 
ʆʙʦʙʱʘʷ ʚʳʚʦʜʳ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʪʙʦʨʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʟʝʨʥʘ  ʚ ʫʩʣʦʚʠʷʭ 

ʣʫʛʦʚʦ-ʩʘʟʦʚʳʭ ʧʦʯʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʩʝʚ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʦʢʪʷʙʨʷ ʤʝʩʷ-
ʮʘ ʧʦʩʣʝ ʧʦʚʪʦʨʥʳʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ (ʩʦʷ, ʤʘʰ).  

ʉʘʤʦʝ ʚʳʩʦʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʙʦʨʥʳʭ ʩʝʤʷʥ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʦ ʩ ʩʦʨʪʘ ʊʘʥʷ, ʛʜʝ ʧʦʣʫ-
ʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʦʨʪʦʚ ʂʨʘʩʥʦʜʘʨ-99 ʠ ʏʠʣʣʘʢʠ. 
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ºÐàÐÑÐÕÒ ¸ÚàÐÜÖÐÝ ÂãàÐÕÒØç 
ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ (PhD) ʧʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʢ 

ÍàÓÐèÕÒ ½ÞÔØàÑÕÚ ÎÛÔÐèÕÒØç 
 ʉʦʠʩʢʘʪʝʣʴ 

ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʝʣʝʢʮʠʠ, ʩʝʤʝʥʦʚʦʜʩʪʚʘ ʠ 
ʘʛʨʦʪʝʭʥʦʣʦʛʠʠ ʚʳʨʘʱʠʚʘʥʠʷ ʭʣʦʧʢʘ 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʠʪʩʷ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʷʞʝʣʦ ʩʫʛʣʠ-
ʥʠʩʪʳʭ ʣʫʛʦʚʦ-ʩʘʟʦʚʳʭ ʧʦʯʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʚʣʠʷʥʠʶ ʩʧʦʩʦʙʦʚ ʠ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʘ ʪʘʢʞʝ ʧʦ-
ʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ (ʩʦʷ, ʤʘʰ ʢʫʢʫʨʫʟʘ) ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʦʙʱʠʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʝʪʚʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ 
ʩʦʨʪʘ çʂʨʘʩʥʦʜʘʨ-99è. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʦʟʠʤʘʷ ʧʰʝʥʠʮʘ, ʧʦʚʪʦʨʥʘʷ ʢʫʣʴʪʫʨʘ, ʩʦʷ, ʤʘʰ, ʢʫʢʫʨʫʟʘ, ʨʦʩʪ ʨʘʟʚʠʪʠʷ, ʩʨʦʢʠ ʩʝ-
ʚʘ, ʧʨʦʜʫʢʪʠʚʥʳʝ ʩʪʝʙʣʠ. 
 

INFLUENCE OF PREVIOUS CROPS ON THE GROWTH AND DEVELOPMENT OF WINTER WHEAT 
VARIETIES "KRASNODAR-99" 

 
Nodirbek Yuldashevich Ergashev, 

Karabaev Ikramjan Turaevich 
 

Annotation: The article presents data obtained from studies on heavily loamy meadow-soils of the Ferghana 
region on the influence of the method of sowing time, as well as on repeated crops (soybean maize maize) on 
the growth, development, general and productive branches of winter wheat varieties Krasnodar-99 
Key words: winter wheat, re-culture, soybean, mung beans, corn, development growth, sowing time, produc-
tive stems. 

 
ɼʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʥʘ ʟʝʨʥʘ ʠ ʟʝʨʥʦʚʳʝ ʧʨʦʜʫʢʪʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʘʩʰʠʨʷʶʪʩʷ ʧʣʦʱʘʜʠ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʫʨʦʞʘʷ ʟʝʨʥʘ ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʥʦʚʳʤʠ ʠʥ-
ʪʝʥʩʠʚʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʠ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʩʝʤʝʥʘʤʠ. ʉʝʤʝʥʘ ʢʫʣʴʪʫʨ ʩʦʭʨʘʥʷʶʪ ʚ ʩʝʙʝ ʩʚʦʡʩʪʚʘ 
ʠʤʝʶʱʠʝ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ. ʇʦʵʪʦʤʫ, ʧʦʣʫʯʘʝʤʳʡ ʫʨʦʞʘʡ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ 
ʩʝʤʷʥ. 

ɼʣʷ ʧʦʩʝʚʘ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʨʘʥʦ ʦʩʚʦʙʦʞʜʘʶʪʩʷ ʟʝʨʥʦʚʳʝ ʧʦʣʷ, ʛʜʝ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 
ʚ ʛʦʜ ʩ ʦʜʥʦʡ ʧʣʦʱʘʜʠ 2 ʫʨʦʞʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʘʛʨʦʪʝʭʥʠʢʫ ʚʦʟʜʝʣʳʚʘʥʠʷ ʜʣʷ ʤʥʦʛʠʭ ʧʦʚʪʦʨʥʳʭ ʟʝʨ-
ʥʦʚʳʭ,  ʢʦʨʤʦʚʳʭ, ʤʘʩʣʠʯʥʳʭ ʠ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ, ʘ ʪʘʢʞʝ  ʚʥʝʜʨʠʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʇʨʠ ʵʬʬʝʢʪʠʚʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʪʝʯʝʥʠʠ ʛʦʜʘ ʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʝʩʧʝ-
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ʯʠʪʴ ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ, ʥʦ ʠ ʩʦʟʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ, ʫʣʫʯʰʝ-
ʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ,  ʫʤʝʥʴʰʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ  ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝ-
ʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʌʝʨʛʘʥʩʢʦʡ ʜʦʣʠʥʳ ʥʝ  ʠʟʫʯʝʥʳ  
ʟʥʘʯʝʥʠʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ  ʚ ʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʦʩʪʘʶʱʠʭ-
ʩʷ ʧʦʩʣʝ ʥʠʭ, ʘ ʪʘʢʞʝ  ʤʝʪʦʜʦʚ ʩʨʦʢʘ ʩʝʚʘ. ʇʦʵʪʦʤʫ, ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ ʠ ʩʨʦʢʦʚ ʧʦʩʝʚʘ, ʘ 
ʪʘʢʞʝ ʥʦʨʤ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʝʤʝʥʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ 
ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ, ʧʦʩʝʷʥʥʦʡ ʧʦʩʣʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ (ʤʘʰ, ʩʦʷ ʠ ʢʫʢʫʨʫʟʘ) ʥʘ ʣʫʛʦʚʦ-ʩʘʟʦʚʳʭ ʧʦʯʚʘʭ 
ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ  ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ʅɾʋʇɽʔ ʈʉʇɻɾɽɾʆʁʘ ʁʊʊʄɾɽʇɻɹʆʁʂ 
ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʚ 2010-2013 ʛʦʜʳ ʥʘ ʧʦʣʝ ʄ-8/1 ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʥʘ ʌʝʨʛʘʥʩʢʦʡ  

ʥʘʫʯʥʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ (ʅʀʀʉʉɸɺʍ). ʇʦʯʚʳ ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʣʫʛʦʚʦ-ʩʘʟʦʚʳʝ, ʩ ʪʷʞʝʣʦʩʫʛʣʠʥʠʩʪʳʤ 
ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʠ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ 1,6-1,7 ʤʝʪʨʘ.  

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠʟʫʯʝʥʦ ʚʣʠʷʥʠʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʢʫʢʫʨʫʟʳ, ʩʦʠ ʠ ʤʘʰʘ ʥʘ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, 
ʫʨʦʞʘʡʥʦʩʪʴ ʠ  ʢʘʯʝʩʪʚʦ ʟʝʨʥʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʠʢʠ 
çʄʝʪʦʜʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʚʥʳʭ ʭʣʦʧʢʦʚʳʭ 
ʨʘʡʦʥʦʚè ʊʘʰʢʝʥʪ. [3], ʇʝʨʝʜ ʧʨʦʚʝʜʝʥʠʝʤ ʧʦʣʝʚʳʭ ʦʧʳʪʦʚ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ 
ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʦʧʨʝʜʝʣʷʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ ʧʨʠ ʧʦʤʦʱʠ ʩʤʳʚʘ ʠ ʠʭ 
ʚʳʩʫʰʠʚʘʥʠʷ. ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʦʩʪʦʤ ʠ ʨʘʟʚʠʪʠʝʤ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 
ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ çʄʝʪʦʜʠʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʘ ʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨè [1], ʘ 
ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ  ʦʙʨʘʙʦʪʢʘ ʫʨʦʞʘʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ ʧʨʦʚʝʜʝʥʘ ʧʦ ʤʝʪʦʜʠʢʝ 
ɹ.ɸ.ɼʦʩʧʝʭʦʚʘ [2]. ɿʘʪʨʘʪʳ ʠ ʧʦʣʫʯʝʥʥʳʡ ʜʦʭʦʜ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʷ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴ-
ʪʫʨ  ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʤʝʪʦʜʠʢʝ çʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè. 

ʉɾʀʌʄʕʋɹʋʔ ʁʊʊʄɾɽʇɻɹʆʁʂ 
ʇʦʣʫʯʝʥʠʝ ʜʘʥʥʳʝ ʧʦ ʨʦʩʪʫ, ʨʘʟʚʠʪʠʶ, ʦʙʱʠʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʚʝʪʚʝʡ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 

çʂʨʘʩʥʦʜʘʨ-99è  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ. ɸ ʪʘʢʞʝ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ (ʩʦʷ, ʤʘʰ, ʢʫ-
ʢʫʨʫʟʘ) ʧʨʠʚʝʜʝʥʠʝ ʚ ʪʘʙʣʠʮʝ 1 

 
ʋʙʚʤʡʯʙ 1 

ɻʤʡʸʦʡʞ ʪʩʧʣʧʛ ʡ ʪʨʧʪʧʚʧʛ ʨʧʪʞʛʙ, ʙ ʫʙʣʟʞ ʨʧʛʫʧʩʦʴʮ ʣʬʤʵʫʬʩ ʦʙ ʩʧʪʫ, ʩʙʠʛʡʫʡʞ, ʣʧʤʡʰʞ-
ʪʫʛʧ ʧʚʲʡʮ ʡ ʨʩʧʝʬʣʫʡʛʦʴʮ ʛʞʫʛʞʢ ʧʠʡʥʧʢ ʨʱʞʦʡʯʴ ʪʧʩʫʙ çʃʩʙʪʦʧʝʙʩ-99è 

ˉ
 ɺ
ʘ
ʨ
ʠ
ʘ
ʥ
ʪ

 r

ʉʧʦʩʦʙʳ ʧʦʩʝʚʘ 
ʠ ʧʦʚʪʦʨʥʳʝ 
ʢʫʣʴʪʫʨʳ 

ʉʨʦʢʠ ʧʦʩʝʚʘ 
ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, 

ʩʤ 

ʂʦʣʠʯʝʩʪʚʦ ʦʙ-
ʱʠʭ ʩʪʝʙʣʝʡ, 
ʤ2/h ʪʫʢ 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢ-
ʪʠʚʥʳʭ ʩʪʝʙʣʝʡ, 
ʤ2/h ʪʫʢ 

1 ɹʝʟ ʧʦʩʝʚʘ ʧʦ-
ʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ 

01-10.10 90,8 368 354 

2 10-20.10 90,6 359 348 

3 ʇʦʩʝʚ ʚ ʤʝʞʜʫ-
ʨʷʜʠʡ ʭʣʦʧʯʘʪʥʠ-
ʢʘ 

01-10.10 92,5 378 367 

4 10-20.10 91,6 378 365 

5 
ʉʦʷ 

01-10.10 95,4 381 371 

6 10-20.10 95,2 371 367 

7 
ʄʘh  

01-10.10 93,3 378 367 

8 10-20.10 92,8 370 357 

9 
ʂʫʢʫʨʫʟʘ 

01-10.10 91,3 375 368 

10 10-20.10 90,3 365 360 
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ɺ ʧʨʦʚʝʜʝʥʥʳʭ ʬʝʥʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʷʭ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʠ (1.06) ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ 
çʂʨʘʩʥʦʜʘʨ-99è ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʥʘ ʚʘʨʠʘʥʪʘʭ (1-2) ʧʦʩʝʚʘ ʚʩʧʘʭʘʥʥʦʤ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘʚʠ-
ʣʦ 90,8 ʠ 90,6 ʩʤ, ʥʘ ʚʘʨʠʘʥʪʘʭ (3-4) ʧʦʩʝʚʘ ʚ ʤʝʞʜʫʨʷʜʴʷ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʩʪʘʚʠʣʘ 92,5-91,6 ʩʤ, ʥʘ ʚʘ-
ʨʠʘʥʪʘʭ (7-8) ʧʦʩʝʚʘ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ ʤʘʰʘ ʩʦʩʪʘʚʠʣʘ 93,3-92,8 ʩʤ, ʘ ʥʘ ʚʘʨʠʘʥʪʘʭ (9-10) ʧʦ-
ʩʣʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʝ ʢʫʢʫʨʫʟʳ ʦʥʘ ʙʳʣʘ ʨʘʚʥʘ 91,3- 90,3 ʩʤ. ʅʘ ʚʘʨʠʘʥʪʘʭ ʧʦʩʝʚʘ ʚʩʧʘʭʘʥʥʦʤ ʧʦʣʝ 
ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʳʣʠ ʥʠʞʝ ʥʘ 17-10; 4,6-4,4; 2,5-2; ʠ ʥʘ 
0,5-0,3 ʩʤ. 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʱʠʭ ʠ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʧʨʠ ʧʦʩʝʚʘ ʚʩʧʘʭʘʥʥʦʤ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʦʩʪʘ-
ʚʠʣ 368-359 ʠ 354-348 ʰʪ/ʤ2, ʧʨʠ ʧʦʩʝʚʘ ʚ ʤʝʞʜʫʨʷʜʴʝ ʭʣʦʧʯʘʪʥʠʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 378-378; 367-365 
ʰʪ/ʤ2 , ʧʨʠ ʧʦʩʝʚʘ ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ ʩʦʠ 381-371; 371-367 ʰʪ/ʤ2 (ʪʘʙʣ. 1). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪ, ʯʪʦ ʧʨʠ ʧʦʩʝʚʘ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʩʦʨʪʘ çʂʨʘʩʥʦʜʘʨ-99è ʧʦʩʣʝ ʧʦʚʪʦʨʥʦʡ 
ʢʫʣʴʪʫʨʳ ʩʦʠ ʚʳʩʦʪʘ ʩʪʝʙʣʝʡ ʙʳʣʘ ʙʦʣʴʰʝ ʥʘ 4,6-4,4 ʩʤ, ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʪʝʙʣʝʡ ʥʘ 17-9 
ʰʪʫʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʩʝʚʘ ʚ ʤʝʞʜʫʨʷʜʴʷ ʭʣʦʧʯʘʪʥʠʢʘ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʚʣʠʷʥʠʝ ʩʨʦʢʦʚ ʠ ʩʧʦʩʦʙʦʚ ʧʦʩʝʚʘ, ʚʠʜʦʚ ʧʦʚʪʦʨʥʳʭ ʢʫʣʴʪʫʨ, ʘ 
ʪʘʢʞʝ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʝ ʠʭ ʥʘ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ ʩʦʨʪʦʚ ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ.  

ʀɹʃʄʗʐɾʆʁɾ 
ɺ ʫʩʣʦʚʠʷʭ ʣʫʛʦʚʦ-ʩʘʟʦʚʳʭ ʧʦʯʚ ʌʝʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʟʝʨʥʘ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʠʤʝʶʱʝʡ ʚʳʩʦʢʠʡ ʚʳʭʦʜ ʙʝʣʢʘ ʠ ʢʣʝʡʢʦʚʠʥʳ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʩʝʚ ʦʟʠʤʦʡ  ʧʰʝʥʠʮʳ 
ʧʦʩʣʝ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩʦʠ ʠ ʤʘʰʘ ʚ ʢʘʯʝʩʪʚʝ ʧʦʚʪʦʨʥʦʡ ʢʫʣʴʪʫʨʳ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʄʝʪʦʜʠʢʘ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʄʦʩʢʚʘ. çʂʦ-

ʣʦʩè. 1973. ɺʳʧ. II. 
2. ʄʝʪʦʜʠʢʘ ʧʦʣʝʚʦʛʦ ʦʧʳʪʘ. ɼʦʩʧʝʭʦʚ ɹ.ɸ. ʄ.: ɸʛʨʦʧʨʦʤʠʟʜʘʪ. 1985 
3. ʄʝʪʦʜʳ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʘʛʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʠʚʥʳʭ 

ʭʣʦʧʢʦʚʳʭ ʨʘʡʦʥʦʚ. ʊʘʰʢʝʥʪ. 1983 
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Ã´º 93/94 

¸½Âµ³À¸À¾²°½½¾µ ¸·ÃÇµ½¸µ ¸ÁÂ¾À¸¸ 
´°³µÁÂ°½° ̧  ½µ¼µÆº¾³¾ Ï·Ëº° 

¸áÐÛÐÑÔãÛÐÕÒ ¼ÐÓÞÜÕÔ °ÑÔãÛÐÕÒØç 
ɺʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ,ʢʘʥʜʠʜʘʪ ʠʩʪʦʨʠʯʝʩʢʠʭ ʥʘʫʢ 

³ÐÜØÔÞÒÐ ÁÐÛØÜÐâ ÅØ×àØÕÒÝÐ 
ʅʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ 

ɼʘʛʝʩʪʘʥʩʢʠʡ ʅʀʀ ʧʝʜʘʛʦʛʠʢʠ ʠʤ. ɸ.ɸ. ʊʘʭʦ-ɻʦʜʠ 
 

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ  ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠ 
ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ. ʀʟʫʯʘʶʪʩʷ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʧʨʦʚʝʜʝʥʠʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ ɼʘʛʝ-
ʩʪʘʥʘ ʠ ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʌɻʆʉ. ʇʨʝʜʣʘʛʘʶʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝ-
ʜʝʥʠʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʨʦʢʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʠʟʫʯʝʥʠʝ, ʠʩʪʦʨʠʷ ɼʘʛʝʩʪʘʥʘ, ʥʝʤʝʮʢʠʡ ʷʟʳʢ, ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʜʝ-
ʷʪʝʣʴʥʦʩʪʴ, ʤʦʪʠʚʘʮʠʷ, ʪʚʦʨʯʝʩʢʠʡ ʧʦʜʭʦʜ. 
 

INTEGRATIVE STUDYING OF THE HISTORY OF  DAGESTAN AND THE GERMAN LANGUAGE 
 

Isalabdulaev ʅ.ɹ., 
Gamidova S.H. 

 
Abstract: this article examines the question of integrative studying of the history of  Dagestan and the Ger-
man. Studies the forms and the methods of  integrative studying of the history of  Dagestan and the German. 
Suggest the methodic recommendations of integrative lessons. 
Key words: integrative studying, the history of  Dagestan, the German language, cognitive activity, motivation, 
creative access. 

 
ʄʦʜʝʨʥʠʟʘʮʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʰʢʦʣʴʥʦʛʦ ʦʙʨʘʟʦ-

ʚʘʥʠʷ, ʧʝʨʝʦʮʝʥʢʠ ʠ ʧʝʨʝʩʤʦʪʨʘ  ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʤʝʪʦʜʦʚ ʠ ʪʠʧʦʚ 
ʫʨʦʢʦʚ  ʚ ʩʚʷʟʠ ʩ  ʚʥʝʜʨʝʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʠʷ  ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ, ʫʯʝʙ-
ʥʠʢʦʚ ʠ ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ  ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʌɻʆʉ. 

ʈʝʘʣʠʟʘʮʠʷ ʌɻʆʉ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʚ ʫʯʝʙʥʦʡ  ʧʨʘʢʪʠʢʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭʥʠʢ, ʫʯʠʪʳ-
ʚʘʶʱʠʝ ʣʠʯʥʦʩʪʴ, ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʠʥʪʝʨʝʩʳ ʫʯʘʱʠʭʩʷ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʷʚʣʷʝʪʩʷ  
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʫʨʦʢ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʜʦʙʠʪʴʩʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʫʯʠʪʝʣʝʤ ʮʝʣʝʡ ʠ ʟʘ-
ʜʘʯ ʫʨʦʢʘ, ʥʦ ʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʨʘʟʥʦʦʙʨʘʟʠʪʴ ʦʙʳʯʥʳʝ ʟʘʥʷʪʠʷ[1, ʩ. 67].  

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʫʨʦʢ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ  ʟʘ ʦʜʥʦ ʟʘʥʷʪʠʝ ʠʟʫʯʠʪʴ ʜʚʝ ʠ ʙʦʣʝʝ  ʜʠʩʮʠʧʣʠʥ. ʀʥʪʝ-
ʛʨʠʨʦʚʘʥʥʳʡ ʫʨʦʢ ʜʘʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ: ʚʦ-ʧʝʨʚʳʭ, ʪʘʢʠʝ ʫʨʦʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʩʪʠʤʫʣʷʮʠʠ ʢʦʛʥʠʪʠʚ-
ʥʦʡ  ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʘ; ʚʦ-ʚʪʦʨʳʭ,  ʫ ʰʢʦʣʴʥʠʢʦʚ ʧʦʷʚʣʷʶʪʩʷ ʥʘʚʳʢʠ  ʘʥʘʣʠʟʘ ʠ ʧʦʠʩʢʘ ʥʝʦʙʭʦʜʠ-
ʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ, ʥʘʢʦʥʝʮ,  ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʫʨʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʢʨʝʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ[2, 
ʩ. 75].  

ɹʣʘʛʦʜʘʨʷ ʥʝʪʨʘʜʠʮʠʦʥʥʦʤʫ  ʭʦʜʫ ʫʨʦʢʘ, ʫʯʘʱʠʝʩʷ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʫʪʦʤʣʷʝʤʦʩʪʠ, ʯʝʤ ʵʪʦ 
ʙʳʚʘʝʪ ʥʘ ʦʙʳʯʥʦʤ ʟʘʥʷʪʠʠ. ʅʘ ʪʘʢʦʤ ʫʨʦʢʝ ʫʯʝʥʠʢ ʧʨʦʷʚʣʷʝʪ ʙʦʣʴʰʫʶ ʘʢʪʠʚʥʦʩʪʴ ʠ ʤʦʪʠʚʘʮʠʶ ʢ ʠʟʫ-
ʯʝʥʠʶ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ.  ʀʤʝʥʥʦ ʥʘ ʪʘʢʠʭ ʟʘʥʷʪʠʷʭ  ʰʢʦʣʴʥʠʢ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʚʳʢʠ  ʥʘʫʯʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʯʝʥʠʢʠ ʯʫʚʩʪʚʫʶʪ ʩʝʙʷ  ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʧʝʨʚʦʦʪʢʨʳʚʘʪʝʣʷʤʠ, ʛʝʥʝʨʘʪʦʨʘʤʠ ʠʜʝʡ. 
ʊʝʧʝʨʴ ʠʟ ʧʘʩʩʠʚʥʳʭ ʩʣʫʰʘʪʝʣʝʡ ʦʥʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʘʢʪʠʚʥʳʭ ʧʦʤʦʱʥʠʢʦʚ ʧʝʜʘʛʦʛʘ, ʝʛʦ ʩʦʪʨʫʜʥʠ-
ʢʦʚ, ʢʦʣʣʝʛ, ʢʦʪʦʨʳʝ ʚʤʝʩʪʝ ʩ ʥʠʤ ʠ ʥʘʨʘʚʥʝ ʨʝʰʘʶʪ ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʟʘʜʘʯʠ  ʠ, ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʵʪʦʛʦ, 
ʫʨʦʢ ʧʦʣʦʥ ʥʝʦʞʠʜʘʥʥʳʭ ʦʪʢʨʳʪʠʡ ʠ ʧʘʨʘʜʦʢʩʦʚ[3, ʩ. 45].  

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ  ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ ʤʳʰʣʝʥʠʷ ʫ ʫʯʝʥʠʢʦʚ, ʧʦʤʦʛʘ-
ʶʪ ʨʘʩʢʨʳʪʴ ʧʦʪʝʥʮʠʘʣ ʧʝʜʘʛʦʛʘ ʠ ʚʳʡʪʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʫʯʝʥʠʢʘʤʠ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ  ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʜʘʛʦʛʘʤ ʨʘʙʦʪʘʪʴ ʩʦʚʤʝʩʪʥʦ, ʚ ʙʦʣʝʝ ʪʝʩʥʦʤ ʩʦ-
ʪʨʫʜʥʠʯʝʩʪʚʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʫʯʘʱʠʤʠʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʚ ʨʝʟʫʣʴʪʘ-
ʪʝ ʯʝʛʦ ʩʦʟʜʘʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʤʝʥʠʡ, ʫʤʝʥʠʷ ʚʳʩʪʫʧʘʪʴ 
ʠ ʟʘʱʠʱʘʪʴ ʩʚʦʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʬʦʨʤʠʨʫʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝ-
ʨʝʩ ʫʯʘʱʠʭʩʷ ʢ ʞʠʟʥʠ. ʋ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʥʘʫʯʥʳʝ ʚʟʛʣʷʜʳ, ʮʝʣʦʩʪʥʦʝ ʤʠʨʦʚʦʟʟʨʝʥʠʝ ʠ ʤʠʨʦʚʦʩʧʨʠʷ-
ʪʠʝ[4, ʩ. 87].  

ɺʦʦʨʫʞʠʚʰʠʩʴ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ,  ʫʯʘʱʠʝʩʷ ʚʢʣʶʯʘʶʪʩʷ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦ-
ʚʘʥʠʷ, ʥʘʫʯʥʦ-ʧʦʠʩʢʦʚʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɺ ʵʪʦʤ, ʧʦʞʘʣʫʡ, ʠ ʩʦʩʪʦʠʪ  ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʟʚʠʚʘʶʱʘʷ ʨʦʣʴ 
ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚʢʣʶʯʝʥʠʝ ʰʢʦʣʴʥʠʢʦʚ ʚ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʚʠʜʳ ʨʘʙʦʪʳ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʫʤʘʥʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ. ʋʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʚʘʝʪʩʷ 
ʧʦʜ ʫʛʣʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʢʨʝʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʯʪʦ  ʩʧʦʩʦʙʩʪʚʫʝʪ ʵʬʬʝʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ ʪʚʦʨʯʝ-
ʩʢʦʛʦ ʤʳʰʣʝʥʠʷ[5].  

ʇʦʯʪʠ ʚʩʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ ʩʪʨʦʷʪʩʷ ʥʘ ʩʦʯʝʪʘʥʠʠ ʧʘʨʥʦʡ, ʬʨʦʥʪʘʣʴʥʦʡ, ʛʨʫʧʧʦʚʦʡ, ʠʥʜʠ-
ʚʠʜʫʘʣʴʥʦʡ ʨʘʙʦʪʳ. ɺ ʰʢʦʣʘʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʨʘʙʦʪʫ ʥʘʜ ʩʦʟʜʘʥʠʝʤ ʩʠʩʪʝʤʳ ʠʥʪʝʛʨʠʨʦʚʘʥ-
ʥʳʭ ʥʘʫʢ. ʅʘ ʧʝʨʚʦʤ  ʵʪʘʧʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʝʦʙʭʦʜʠʤʦ  ʩʦʛʣʘʩʦʚʘʥʠʝ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʝʜʤʝ-
ʪʘʤ, ʦʙʩʫʞʜʝʥʠʝ ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʦʙʱʠʭ ʧʦʥʷʪʠʡ ʠ ʧʨʠʥʮʠʧʦʚ, ʚʟʘʠʤʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʫʯʠʪʝʣʝʡ ʧʦ 
ʬʦʨʤʝ ʠ  ʚʨʝʤʝʥʠ ʠʭ ʧʨʦʚʝʜʝʥʠʷ[6].  

ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ, ʢʘʢʦʡ ʤʝʪʦʜ  ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 
ʟʘʥʷʪʠʡ.  

ʀ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ ï ʩʦʛʣʘʩʦʚʘʥʥʦʝ  ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʤʘʪʠʢʠ ʠ ʪʱʘʪʝʣʴʥʦʝ  ʩʦʩʪʘʚʣʝʥʠʝ ʢʦʥʩʧʝʢ-
ʪʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ. 

ʂʫʨʩ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʠʣʣʶʩʪʨʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝ-
ʣʝʥʥʫʶ ʪʨʫʜʥʦʩʪʴ, ʢʘʢ ʜʣʷ ʫʯʠʪʝʣʷ-ʧʨʝʜʤʝʪʥʠʢʘ, ʪʘʢ ʠ ʜʣʷ ʰʢʦʣʴʥʠʢʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
ʩʠʩʪʝʤʳ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʥʘʠʙʦʣʝʝ ʟʘʤʘʥʯʠʚʦʡ ʬʦʨʤʦʡ ʧʨʦʚʝʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ 
ʫʨʦʢ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ[7, ʩ. 4 ].  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʫʨʩ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʥʝ ʦʙʝʩʧʝʯʝʥ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʤʫʣʴʪʠʤʝ-
ʜʠʡʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʫʯʝʥʠʷ, ʥʝ  ʧʦʟʚʦʣʷʝʪ ʫʯʠʪʝʣʷʤ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠʟʫʯʝʥʠʝ ʨʦʜʥʦʛʦ ʢʨʘʷ ʥʘ ʩʦʚʨʝ-
ʤʝʥʥʦʤ ʫʨʦʚʥʝ ʚ ʠʥʪʝʨʝʩʥʦʡ ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ  ʜʣʷ ʫʯʘʱʠʭʩʷ ʬʦʨʤʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʝʧʦʜʘʚʘʥʠʷ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʥʝ ʜʘʝʪ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʜʘʛʦʛʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʟʥʦʧʣʘʥʦʚʫʶ ʥʘʛʣʷʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ: ʪʝʢʩʪʳ,  ʘʫʜʠʦ- ʚʠʜʝʦʤʘ-
ʪʝʨʠʘʣʳ, ʧʨʝʟʝʥʪʘʮʠʠ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʥʘʛʣʷʜʥʦʩʪʠ, ʘʫʜʠʦ ʠ - ʚʠʜʝʦ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʝʜʤʝʪʘ ʤʦʛʣʠ 
ʙʳ ʧʦʚʳʩʠʪʴ ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʬʦʥ ʧʨʦʚʦʜʠʤʳʭ ʫʨʦʢʦʚ, ʚʳʟʚʘʪʴ ʠʥʪʝʨʝʩ ʫ ʫʯʘʱʠʭʩʷ, ʫʩʠʣʠʪʴ   ʤʦʪʠʚʘ-
ʮʠʦʥʥʳʝ ʫʩʪʘʥʦʚʢʠ ʢ ʠʟʫʯʝʥʠʶ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʩʪʦʠʪ ʟʘʜʘʯʘ ï  ʦʨʛʘ-
ʥʠʟʦʚʘʪʴ ʦʙʫʯʝʥʠʝ ʚ ʜʦʩʪʫʧʥʦʡ, ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʠʥʪʝʨʝʩʥʦʡ ʬʦʨʤʝ. 

ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʫʨʦʢʠ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ ʠ ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ ʤʦʞʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ  ʚ ʩʣʝʜʫ-
ʶʱʠʭ ʬʦʨʤʘʭ: 

ʋʨʦʢ ï ʣʝʢʮʠʷ, ʫʨʦʢ-ʧʫʪʝʰʝʩʪʚʠʝ, ʫʨʦʢ ï ʵʢʩʧʝʜʠʮʠʷ, ʫʨʦʢ ï ʠʩʩʣʝʜʦʚʘʥʠʝ, ʫʨʦʢ ï ʠʥʩʮʝʥʠʨʦʚʢʘ, 
ʫʨʦʢ ï ʵʢʩʢʫʨʩʠʷ, ʤʫʣʴʪʠʤʝʜʠʘ ï ʫʨʦʢ, ʧʨʦʙʣʝʤʥʳʡ ʫʨʦʢ, ʫʨʦʢ ï ʢʦʥʬʝʨʝʥʮʠʷ, ʫʨʦʢ ʪʚʦʨʯʝʩʢʦʛʦ ʧʦʠʩʢʘ, 
ʫʨʦʢ-ʧʨʘʢʪʠʢʫʤ, ʫʨʦʢ-ʩʢʘʟʢʘ, ʫʨʦʢ-ʩʶʨʧʨʠʟ, ʫʨʦʢ-ʠʛʨʘ (ʂɺʅ, ɹʨʵʡʥ-ʨʠʥʛ, ʇʦʣʝ ʯʫʜʝʩ, ʢʦʥʢʫʨʩ, ʚʠʢʪʦʨʠ-
ʥʘ), ʠ ʜʨ. [8, ʩ. 139].  

ɹʦʣʴʰʠʤ ʠʥʪʝʨʝʩʦʤ ʫ ʫʯʘʱʠʭʩʷ ʧʦʣʴʟʫʝʪʩʷ ʠ ʪʘʢʘʷ ʬʦʨʤʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʨʦʢʘ, ʢʘʢ çʇʨʝʩʩ-
ʢʦʥʬʝʨʝʥʮʠʷè. ʋʯʠʪʝʣʴ ʠʣʠ ʫʯʝʥʠʢʠ ʠʟ ʩʚʦʝʛʦ ʨʷʜʘ ʚʳʙʠʨʘʶʪ ʠʥʪʝʨʚʴʶʠʨʫʝʤʦʛʦ, ʞʝʣʘʪʝʣʴʥʦ, ʦʪʥʦʩʠ-
ʪʝʣʴʥʦ ʣʫʯʰʝ ʚʣʘʜʝʶʱʠʤ ʥʝʤʝʮʢʠʤ ʷʟʳʢʦʤ, ʠ ʝʤʫ ʧʨʝʜʣʘʛʘʶʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ çʟʘʨʫʙʝʞʥʳʭ ʞʫʨ-
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ʥʘʣʠʩʪʦʚè, ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʝʛʦ ʞʝ ʦʜʥʦʢʣʘʩʩʥʠʢʠ. ʊʝʤʘ ʦʙʩʫʞʜʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ. ʅʘʧʨʠ-
ʤʝʨ, ʚ VIII-ʤ ʢʣʘʩʩʝ, ʫʯʠʪʝʣʴ ʧʨʝʜʣʘʛʘʝʪ ʪʝʤʫ çɹʦʨʴʙʘ ʥʘʨʦʜʦʚ ɼʘʛʝʩʪʘʥʘ ʧʨʦʪʠʚ ʅʘʜʠʨ-h ʘʭʘèè. ɿʘʜʘ-
ʯʘ ʠʥʪʝʨʚʴʶʠʨʫʝʤʦʛʦ ʫʯʝʥʠʢʘ, ʠʛʨʘʶʱʝʛʦ ʨʦʣʴ ʠʟʚʝʩʪʥʦʛʦ ʜʘʛʝʩʪʘʥʩʢʦʛʦ ʠʩʪʦʨʠʢʘ,  ʦʪʚʝʪʠʪʴ ʥʘ ʚʩʝ 
ʚʦʧʨʦʩʳ çʠʥʦʩʪʨʘʥʥʳʭè ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʉʄʀ ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ. ʇʨʝʞʜʝ ʯʝʤ ʧʨʦʚʦʜʠʪʴ ʪʘʢʦʡ ʫʨʦʢ, 
ʫʯʠʪʝʣʶ ʩʣʝʜʫʝʪ ʟʘʨʘʥʝʝ ʧʨʦʚʝʩʪʠ ʩ ʫʯʘʱʠʤʠʩʷ ʩʣʦʚʘʨʥʫʶ ʨʘʙʦʪʫ. ʉʧʠʩʦʢ ʩʣʦʚ ʤʦʞʝʪ ʙʳʪʴ, ʧʨʠʤʝʨ-
ʥʦ, ʩʣʝʜʫʶʱʠʤ: truppe (ʚʦʡʩʢʦ), vereinigen (ʦʙʲʝʜʠʥʷʪʴʩʷ), Feldzug (ʧʦʭʦʜ), kªmpfen (ʩʨʘʞʘʪʴʩʷ),  
Schlacht (ʙʠʪʚʘ), Vaterland (ʈʦʜʠʥʘ) ʠ ʪ.ʜ.  [9, ʩ. 109].  

ɺʦʧʨʦʩʳ çʠʥʦʩʪʨʘʥʥʳʭ ʞʫʨʥʘʣʠʩʪʦʚè ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʫʯʝʥʥʳʤʠ. ʉʘʤʘʷ ʛʣʘʚʥʘʷ çʬʠʰʢʘè ʪʘ-
ʢʦʛʦ ʫʨʦʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʥʪʘʥʥʦʩʪʠ ʠ ʠʤʧʨʦʚʠʟʘʮʠʠ. 

ʊʘʢʠʝ ʫʨʦʢʠ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʩʰʠʨʝʥʠʶ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʫʯʘʱʠʭʩʷ, 
ʨʘʟʚʠʪʠʶ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ, ʙʦʣʴʰʝʡ ʤʦʪʠʚʘʮʠʠ  ʠʟʫʯʝʥʠʷ ʠʩʪʦʨʠʠ ɼʘʛʝ-
ʩʪʘʥʘ, ʟʥʘʥʠʷ ʧʨʦʰʣʦʛʦ ʩʚʦʝʛʦ ʥʘʨʦʜʘ, ʘʫʣʘ, ʛʦʨʦʜʘ. ʋʯʘʱʠʝʩʷ ʧʨʠʦʙʨʝʪʘʶʪ ʫʚʝʨʝʥʥʦʩʪʴ ʚ ʥʝʤʝʮʢʦʡ 
ʨʝʯʠ, ʨʘʩʢʨʝʧʦʱʘʶʪʩʷ ʠ ʧʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʫʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʴ ʠ ʢ ʠʟʫʯʝʥʠʶ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ, 
ʪʘʢ ʠ ʥʝʤʝʮʢʦʛʦ ̫ ʟʳʢʘ. 

ʉʨʝʜʠ ʫʯʘʱʠʭʩʷ ʙʦʣʴʰʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʝʪʩʷ ʫʨʦʢ-ɻ ʢʩʢʫʨʩʠʷ. ʄʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʵʢʩ-
ʢʫʨʩʠʶ ʚ ɼʘʛʝʩʪʘʥʩʢʠʡ ʢʨʘʝʚʝʜʯʝʩʢʠʡ ʤʫʟʝʡ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ ʩʪʘʨʠʥʥʳʭ ʠ ʨʝʜʢʠʭ ʵʢʩʧʦ-
ʥʘʪʦʚ ï ʥʝʤʳʭ ʩʚʠʜʝʪʝʣʝʡ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ.  ʋʯʠʪʝʣʴ ʚ ʨʦʣʠ ʛʠʜʘ ʠʣʠ ʛʝʨʤʘʥʦʛʦʚʦʨʷʱʠʡ ʛʠʜ ʨʘʩʩʢʘ-
ʟʳʚʘʝʪ ʦ ʪʦʡ ʠʣʠ ʠʥʦʡ ʵʢʩʧʦʟʠʮʠʠ, ʘ ʰʢʦʣʴʥʠʢʠ ʠʩʧʦʣʥʷʶʪ ʨʦʣʴ ʠʥʪʫʨʠʩʪʦʚ. ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʵʢʩʢʫʨʩʠʠ 
çʠʥʪʫʨʠʩʪʳè ʟʘʜʘʶʪ ʚʦʧʨʦʩʳ, ʝʩʪʝʩʪʚʝʥʥʦ, ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ. ɻʣʘʚʥʘʷ ʟʘʜʘʯʘ ï ʥʝ ʙʦʷʪʴʩʷ ʛʦʚʦʨʠʪʴ, 
ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʶ ʤʳʩʣʴ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ. ʋʧʦʨ ʜʦʣʞʝʥ ʙʳʪʴ ʩʜʝʣʘʥ ʥʝ ʥʘ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʧʨʘ-
ʚʠʣʴʥʫʶ ʨʝʯʴ, ʘ ʥʘ ʩʧʦʩʦʙʥʦʩʪʴ ʠʟʲʷʩʥʷʪʴʩʷ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʦʚʘ ʜʣʷ ʦʙʱʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʯʘʱʠʤ-
ʩʷ ʙʦʣʝʝ ʩʚʦʙʦʜʥʦ ʯʫʚʩʪʚʦʚʘʪʴ ʩʝʙʷ ʚ ʠʥʦʷʟʳʯʥʦʡ ʩʨʝʜʝ, ʧʨʝʦʜʦʣʝʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʙʘʨʴʝʨʳ ʧʨʠ 
ʦʙʱʝʥʠʠ ʩ ʠʥʦʩʪʨʘʥʮʘʤʠ, ʠ, ʪʝʤ ʩʘʤʳʤ, ʧʦʜʛʦʪʦʚʠʪʴ ʜʝʪʝʡ ʢ ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʥʠʭ ʢʦʥ-
ʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʫʶ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʫʶ ʣʠʯʥʦʩʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʧʨʠʥʮʠʧʦʚ ʨʝʘʣʠʟʘ-
ʮʠʠ ʌɻʆʉ[10, ʩ. 102].  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʫʨʦʢʦʚ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ: 
ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ ʨʝʯʠ ʥʘ ʥʝʤʝʮʢʦʤ ʷʟʳʢʝ; ʧʦʚʳʰʘʶʪ ʤʦʪʠʚʘʮʠʶ ʢ 

ʠʟʫʯʝʥʠʶ ʥʝʤʝʮʢʦʛʦ ʷʟʳʢʘ ʠ ʠʩʪʦʨʠʠ ɼʘʛʝʩʪʘʥʘ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʫʨʦʢʘʤʠ; ʧʦʟʚʦʣʷʶʪ 
ʚʦʚʣʝʯʴ ʢʘʞʜʦʛʦ ʫʯʝʥʠʢʘ ʚ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ, ʧʦʠʩʢʦʚʫʶ); ʦʙʝʩʧʝʯʠʚʘʶʪ ʯʝ-
ʨʝʟ ʩʠʩʪʝʤʥʦ-ʜʝʷʪʝʣʴʥʦʩʪʥʳʡ ʧʦʜʭʦʜ ʩʘʤʦʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ, ʛʜʝ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ ʧʨʠʦʙʨʝʪʘʶʪʩʷ 
ʪʦʣʴʢʦ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʘ; ʩʧʦʩʦʙʩʪʚʫʶʪ ʢʨʝʘʪʠʚʥʦʤʫ ʧʦʜʭʦʜʫ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘ-
ʯʠ; ʩʥʠʤʘʶʪ ʧʝʨʝʥʘʧʨʷʞʝʥʠʝ, ʧʝʨʝʛʨʫʟʢʫ, ʠʟʙʘʚʣʷʶʪ ʦʪ ʧʝʨʝʫʪʦʤʣʝʥʠʷ [2, ʩ. 67].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʝʨʝʭʦʜ ʦʪ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ, ʧʘʩ-
ʩʠʚʥʦʡ, ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʦʚ ʢ ʪʚʦʨʯʝʩʢʦʡ, ʥʘʫʯʥʦ-ʧʦʠʩʢʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʯʝʙ-
ʥʦʤ ʧʨʦʮʝʩʩʝ. 
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ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʛ.ʇʝʥʟʘ ʄʎʅʉ çʅʘʫʢʘ ʠ ʧʨʦʩʚʝʱʝʥʠʝè. ʉ.108-111. 

9. ɽʣʠʟʘʨʦʚʘ, ɻ. ɺ. ʂʫʣʴʪʫʨʘ ʠ ʦʙʫʯʝʥʠʝ ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤ / ɻ. ɺ. ɽʣʠʟʘʨʦʚʘ. - ʉʇʙ., 2001. - 
291 ʩ. 
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¿À¾±»µ¼Ë À°·²¸Â¸Ï ÂÀ°½Á¿¾ÀÂ½¾¹ 
¸½ÄÀ°ÁÂÀÃºÂÃÀË ² ÀµÁ¿Ã±»¸ºµ Å°º°Á¸Ï 

ÀëÑÐÛÚÞ ²ØÚâÞàØï ÁÕàÓÕÕÒÝÐ 
ʩʪʫʜʝʥʪ, ʬʘʢʫʣʴʪʝʪ ʙʠʟʥʝʩʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʍʊʀ (ʬʠʣʠʘʣ ʉʌʋ) 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʇʨʦʢʦʧʴʝʚʘ ɽʚʛʝʥʠʷ ʃʝʦʥʠʜʦʚʥʘ 
ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʍʊʀ (ʬʠʣʠʘʣ ʉʌʋ) 

 

ɹʦʦʧʫʙʯʡʸ: ɸʢʪʫʘʣʴʥʦʩʪʴ: ʵʢʦʥʦʤʠʢʘ ʪʝʨʧʠʪ ʙʦʣʴʰʠʝ ʫʙʳʪʢʠ ʧʦ ʧʨʠʯʠʥʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʪʨʘʥʩʧʦʨʪ-
ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʠʟʫʯʝ-
ʥʠʠ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʈʍ. ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʙʣʶʜʝʥʠʝ, ʠʥʜʫʢ-
ʪʠʚʥʳʝ ʠ ʜʝʜʫʢʪʠʚʥʳʝ ʤʝʪʦʜʳ, ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʀʟʫʯʝʥʳ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠ-
ʪʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʈʍ. ʉʬʦʨʤʠʨʦʚʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʨʘʟʚʠʪʠʷ 
ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʬʝʨʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʊʨʘʥʩʧʦʨʪʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʜʦʨʦʞʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʧʘʩʩʘ-
ʞʠʨʩʢʠʡ ʪʨʘʥʩʧʦʨʪ, ʘʚʪʦʙʫʩʥʳʝ ʤʘʨʰʨʫʪʳ. 
 

PROBLEMS OF DEVELOPMENT OF TRANSPORT INFRASTRUCTURE IN THE REPUBLIC OF 
KHAKASSIA 

 
Rybalko Viktoriya Sergeevna, 

Prokop'eva Evgeniya Leonidovna 
 
Abstract: The economy suffers large losses due to imperfections in the transport infrastructure, which is not 
an integral structure. The aim of the study is to study the problems of transport infrastructure development in 
the RH. Research methods: observation, inductive and deductive methods, mathematical and statistical meth-
ods. Studied the problems of development of transport infrastructure in the Republic of Croatia. Measures 
were formed to solve the problems of transport infrastructure development in the Republic of Khakassia. 
Key words: Transport infrastructure, transport system, road economy, passenger transport, bus routes 

 
ʉʨʝʜʠ 12 ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ ʟʘʥʠʤʘʝʪ 5 ʤʝʩʪʦ ʧʦ 

ʧʣʦʪʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ ʠ 60 ʤʝʩʪʦ ʩʨʝʜʠ ʩʫʙʲʝʢ-
ʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, 3 ʤʝʩʪʦ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʠ 54 ʤʝʩʪʦ ʩʨʝʜʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ ʧʦ ʫʜʝʣʴʥʦʤʫ ʚʝʩʫ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʩ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʤ ʧʦʢʨʳʪʠʝʤ. [1] 

ɻʣʘʚʥʳʤʠ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ ʨʘʟʚʠʪʠʷ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʷʚ-
ʣʷʶʪʩʷ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʦʦʙʱʝʥʠʷ;  
- ʧʦʚʳʰʝʥʠʝ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʦʨʦʞʥʦʡ ʩʝʪʠ; 
- ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʢʦʥʦʤʠʢʘ ʪʝʨʧʠʪ ʙʦʣʴʰʠʝ ʫʙʳʪʢʠ ʧʦ ʧʨʠʯʠʥʝ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʥʝ ʷʚʣʷʝʪʩʷ ʮʝʣʦʩʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʝʥʮʠ-
ʘʣ ʈʦʩʩʠʠ ʩʣʘʙʦ ʨʝʘʣʠʟʦʚʘʥ. 

ɺ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ, ʥʘ ʪʘʢʠʭ ʤʘʨʰʨʫʪʘʭ, ʢʘʢ ʛʦʨʦʜʩʢʠʝ, ʨʝʩʧʫʙʣʠʢʘʥʩʢʠʝ ʠ ʤʝʞʩʫʙʲʝʢʪʥʳʝ, 
ʦʩʥʦʚʥʳʤ ʚʠʜʦʤ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʦʙʠʣʴʥʳʡ ʪʨʘʥʩʧʦʨʪ.  
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ɺ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ ʦʨʛʘʥʠʟʦʚʘʥʦ 58 ʤʝʞʤʫʥʠʮʠʧʘʣʴʥʳʭ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʤʘʨʰʨʫʪʦʚ, 24 ʧʨʠ-
ʛʦʨʦʜʥʳʭ ʠ 36 ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʘʚʪʦʙʫʩʥʳʭ ʤʘʨʰʨʫʪʦʚ. ʄʝʞʩʫʙʲʝʢʪʥʳʝ ʤʘʨʰʨʫʪʳ ʩʚʷʟʳʚʘʶʪ ʈʝʩ-
ʧʫʙʣʠʢʫ ʍʘʢʘʩʠʷ ʩ ʂʨʘʩʥʦʷʨʩʢʠʤ ʢʨʘʝʤ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʊʦʤʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʷʤʠ ʠ ʈʝʩʧʫʙʣʠ-
ʢʦʡ ʊʳʚʘ. ʆʩʥʦʚʥʳʤʠ ʤʝʞʩʫʙʲʝʢʪʥʳʤʠ ʤʘʨʰʨʫʪʘʤʠ ʷʚʣʷʶʪʩʷ ʤʘʨʰʨʫʪʳ ʜʦ ʂʨʘʩʥʦʷʨʩʢʘ, ɸʯʠʥʩʢʘ, 
ʐʘʨʳʧʦʚʦ, ʅʘʟʘʨʦʚʦ, ʘ ʪʘʢ ʞʝ ʨʘʡʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ: ʄʠʥʫʩʠʥʩʢ, ʀʜʨʠʥʩʢʦʝ, ʐʫ-
ʰʝʥʩʢʦʝ, ɽʨʤʘʢʦʚʩʢʦʝ, ʂʘʨʘʪʫʟʩʢʦʝ, ʂʫʨʘʛʠʥʦ, ʀʨʙʘ ʠ ʨʷʜʦʤ ʜʨʫʛʠʭ. [1] 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʪʨʘʥʩʧʦʨʪʘ ʠ ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʠ ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛʦʨʦʜʘ 
ɸʙʘʢʘʥʘ ʘʢʪʠʚʥʦ ʨʘʙʦʪʘʶʪ ʥʘʜ ʨʘʩʰʠʨʝʥʠʝʤ ʘʚʪʦʙʫʩʥʦʡ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ, ʧʦʚʳʰʝʥʠʝʤ ʦʙʲʝʤʦʚ ʠ 
ʢʘʯʝʩʪʚʘ ʧʘʩʩʘʞʠʨʩʢʠʭ ʧʝʨʝʚʦʟʦʢ. ʆʜʥʘʢʦ ʚ ʯʠʩʣʝ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʦʥʠ ʥʝ ʤʦʛʫʪ ʨʝʰʠʪʴ ʩʦʙʩʪʚʝʥʥʳ-
ʤʠ ʩʠʣʘʤʠ, ʦʩʪʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʘʚʪʦʚʦʢʟʘʣʘ, ʢʦʪʦʨʳʡ ʚ ʝʛʦ ʥʳʥʝʰʥʝʤ ʚʠʜʝ ʥʝ ʫʜʦʚʣʝʪʚʦ-
ʨʷʝʪ ʩʧʨʦʩ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ ʧʦ ʧʝʨʝʚʦʟʢʝ ʧʘʩʩʘʞʠʨʦʚ ʠ ʙʘʛʘʞʘ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʘ 
ʪʘʢʞʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʦʨʛʘʥʦʚ 
ʚʣʘʩʪʠ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʦʭʨʘʥʘ ʞʠʟʥʠ, ʟʜʦʨʦʚʴʷ ʠ ʠʤʫʱʝʩʪʚʘ ʛʨʘʞʜʘʥ, ʟʘʱʠʪʘ ʠʭ ʧʨʘʚ ʠ ʟʘ-
ʢʦʥʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʘ ʠʥʪʝʨʝʩʦʚ ʦʙʱʝʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʘ ʧʫʪʝʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʜʦʨʦʞʥʦ-
ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʩʥʠʞʝʥʠʷ ʪʷʞʝʩʪʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʚʳʰʝʥʠʝ ʤʦʙʠʣʴʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʫʣʫʯʰʝ-
ʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʚʠʪʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʣʫʯʰʝʥʠʝ 
ʢʘʯʝʩʪʚʘ ʫʩʣʫʛ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʢʘʢ ʬʘʢʪʦʨʘ ʘʢʪʠʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ. 

ʅʘ ʤʦʡ ʚʟʛʣʷʜ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪ-
ʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ. ʂ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʘʚʪʦʚʦʢʟʘʣʳ.  

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʩʣʝʜʫʶʱʠʝ ʥʘʨʫʰʝʥʠʷ ʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʈʝʩʧʫʙ-
ʣʠʢʠ ʍʘʢʘʩʠʷ: [2] 

- ʥʘ ʘʚʪʦʚʦʢʟʘʣʝ ʚ ɸʙʘʢʘʥʝ ʚ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʤʝʱʝʥʳ 
ʚʨʝʤʝʥʥʳʝ ʩʪʨʦʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʥʝʝ 15 ʤʝʪʨʦʚ ʦʪ ʟʜʘʥʠʷ ʘʚʪʦʚʦʢʟʘʣʘ, ʘ ʪʘʢʞʝ ʜʦʧʫʩʢʘʝʪʩʷ ʢʫʨʝ-
ʥʠʝ ʚ ʥʝʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʩʪʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʚʭʦʜ ʥʘ ʤʝʞʜʫʛʦʨʦʜʥʠʝ ʨʝʡʩʳ ʥʝ ʦʙʦʨʫʜʦʚʘʥ ʧʦʞʘʨʥʦʡ 
ʩʠʛʥʘʣʠʟʘʮʠʝʡ. 

- ʥʘ ʘʚʪʦʩʪʘʥʮʠʠ ʩ. ɸʩʢʠʟ ʥʝ ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ ʧʣʘʥʳ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʦʛʨʘʞʜʝʥʠʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʠ ʨʘʟʤʝʪ-
ʢʘ ʪʝʨʨʠʪʦʨʠʠ, ʛʜʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ ʘʚʪʦʙʫʩʦʚ, ʚ ʧʦʤʝʱʝʥʠʠ ʘʚʪʦʩʪʘʥʮʠʠ ʥʝ ʙʳʣʦ ʧʨʦʧʫʩʢʥʦ-
ʛʦ ʧʫʥʢʪʘ ʠ ʧʦʩʪʘ ʦʭʨʘʥʳ. 

- ʋ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʘʩʩʘʞʠʨʩʢʠʝ ʧʝʨʝʚʦʟʢʠ, ʚʳʷʚʣʝʥʳ ʥʘʨʫʰʝʥʠʷ ʣʠʮʝʥ-
ʟʠʦʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ.  

ʂʦʤʧʣʝʢʩ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-
ʧʦʣʥʠʪʴ ʠ ʚ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʘʨʪʦʡ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝ-
ʣʷʝʪ ʈʝʩʧʫʙʣʠʢʫ ʍʘʢʘʩʠʷ ʪʨʘʥʩʧʦʨʪʥʳʤ ʢʦʨʠʜʦʨʦʤ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ 
ʦʢʨʫʛʘ ʥʘ ʶʛ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʚ ʈʝʩʧʫʙʣʠʢʫ ʊʳʚʘ. 

ʆʯʝʥʴ ʩʝʨʴʝʟʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʘʚʪʦʚʦʢʟʘʣʘ ʚ ɸʙʘʢʘʥʝ. ɺ ʥʘʨʫʰʝʥʠʝ 
ʪʨʝʙʦʚʘʥʠʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʟʤʝʱʝʥʳ ʩʪʨʦʝʥʠʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʤʝʥʝʝ 15 ʤʝʪʨʦʚ ʦʪ 
ʟʜʘʥʠʷ ʘʚʪʦʚʦʢʟʘʣʘ. ʊʘʢʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʞʠʣʳʝ ʜʦʤʘ, ʪʦʨʛʦʚʳʝ ʧʦʤʝʱʝʥʠʷ ʠ ʣʘʨʴʢʠ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʘʚʪʦʚʦʢʟʘʣʘ ʧʦʟʚʦʣʠʪ ʨʘʟʛʨʫʟʠʪʴ ʪʨʘʥʩʧʦʨʪʥʳʡ ʧʦʪʦʢ ʚ ʨʘʡʦʥʝ ʩʫʱʝʩʪʚʫ-
ʶʱʝʛʦ ʘʚʪʦʚʦʢʟʘʣʘ, ʧʨʠʣʝʛʘʶʱʠʭ ʫʣʠʮ ʠ ʚ ʮʝʣʦʤ ʚ ʛʦʨʦʜʝ ɸʙʘʢʘʥʝ, ʯʝʤ ʧʦʚʳʩʠʪ ʩʪʝʧʝʥʴ ʟʘʱʠʱʝʥʥʦ-
ʩʪʠ ʫʯʘʩʪʥʠʢʦʚ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʪ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʘ ʪʘʢʞʝ 
ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʛʦʨʦʜʘ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʟʚʦʣʠʪ ʛʦʨʦʜʩʢʠʤ ʚʣʘʩʪʷʤ ʚʟʷʪʴʩʷ ʟʘ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʫʣʠʮʳ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʦ, 
ʚʢʣʶʯʘʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʘʨʢʦʚʦʯʥʳʭ ʤʝʩʪ ʜʣʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ, ʫʚʝʣʠʯʠʚ ʪʝʤ ʩʘʤʳʤ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦ-
ʩʪʫʧʥʦʩʪʴ ʢ ʮʝʥʪʨʘʣʴʥʦʤʫ ʨʳʥʢʫ.  

ʇʦ ʤʦʝʤʫ ʤʥʝʥʠʶ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʥʝʩʪʠ ɸʚʪʦʚʦʢʟʘʣ ʚ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʘʵʨʦʧʦʨʪ çɸʙʘʢʘʥè ʥʘ 
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ʙʘʟʝ ʩʪʘʨʦʛʦ ʟʜʘʥʠʷ ʘʵʨʦʚʦʢʟʘʣʘ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʠʤʦʡ. 
çʇʨʦʝʢʪʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʘʵʨʦʧʦʨʪʘ çɸʙʘʢʘʥè ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʦʤʧʣʝʢʩʘ çɸʙʘʢʘʥ-ʉʠʪʠè ʧʨʝʜ-

ʩʪʘʚʠʣʘ ʥʘ ʂʨʘʩʥʦʷʨʩʢʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʬʦʨʫʤʝ ʢʦʤʧʘʥʠʷ "ɹʘʣʪ-ɸʫʜʠʪ-ʕʢʩʧʝʨʪ". 
ʕʪʠ ʧʨʦʝʢʪʳ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʧʦ ʟʘʢʘʟʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʢʠ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʘ ʠ 

ʜʦʨʦʞʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ ʚ ʨʘʤʢʘʭ ʂʦʥʮʝʧʮʠʠ ʨʘʟʚʠʪʠʷ ʘʚʠʘʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘ-
ʩʪʨʫʢʪʫʨʳ ʈʝʩʧʫʙʣʠʢʠ. 

ʇʨʦʝʢʪ ʨʘʟʚʠʪʠʷ ʘʵʨʦʧʦʨʪʘ çɸʙʘʢʘʥè ʚʢʣʶʯʘʝʪ ʩʦʟʜʘʥʠʝ ʪʨʘʥʩʧʦʨʪʥʦ-ʧʝʨʝʩʘʜʦʯʥʦʛʦ ʫʟʣʘ (ʘʵʨʦ-
ʧʦʨʪ ˈ ʘʚʪʦʚʦʢʟʘʣ ˈ ʛʦʨʦʜʩʢʦʡ ʪʨʘʥʩʧʦʨʪ) ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 
ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʧʨʠʣʝʛʘʶʱʝʡ ʢ ʘʵʨʦʧʦʨʪʫ ʪʝʨʨʠʪʦʨʠʠ ˈ ʢʦʤʧʣʝʢʩʘ çɸʙʘʢʘʥ-ʉʠʪʠè, ʚʢʣʶʯʘʶʱʝʛʦ ʛʦʩ-
ʪʠʥʠʮʫ, ʜʝʣʦʚʦʡ ʠ ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʡ ʮʝʥʪʨʳ.è [3] 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʣʦʚʠʷ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʟʘ ʛʦʨʦʜʦʤ 
ʠʤʝʶʪʩʷ. ɺ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʧʨʦʭʦʜʠʪ ʬʝʜʝʨʘʣʴʥʘʷ ʪʨʘʩʩʘ ʄ-54, ʯʪʦ ʧʦʟʚʦʣʠʪ ʘʚʪʦʙʫʩʘʤ, 
ʥʝ ʟʘʝʟʞʘʷ ʚ ʛʦʨʦʜ ʥʘʧʨʘʚʣʷʪʴʩʷ ʢʘʢ ʚ ʦʜʥʫ, ʪʘʢ ʠ ʚ ʜʨʫʛʫʶ ʩʪʦʨʦʥʳ. ɺ ʘʵʨʦʧʦʨʪ ʟʘʚʝʜʝʥʳ ʪʨʦʣʣʝʡʙʫʩ-
ʥʳʝ ʣʠʥʠʠ, ʨʷʜ ʛʦʨʦʜʩʢʠʭ ʠ ʧʨʠʛʦʨʦʜʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʘʩʩʘʞʠʨʩʢʦʛʦ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʧʨʦʭʦ-
ʜʷʪ ʯʝʨʝʟ ʘʵʨʦʧʦʨʪ, ʯʪʦ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʧʣʘʥʠʨʫʝʤʦʛʦ ʘʚʪʦʚʦʢʟʘʣʘ ʜʣʷ 
ʥʘʩʝʣʝʥʠʷ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 
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Íº¾½¾¼¸ÇµÁº¸µ º»°ÁÂµÀË: ¿¾½ÏÂ¸µ ¸ 
Å°À°ºÂµÀ½Ëµ ÇµÀÂË 

ºãÔàïèÞÒ ²ÐÔØÜ ÁÕàÓÕÕÒØç 
ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʥʝʜʞʤʝʥʪʘ 

ʉʝʚʝʨʦ-ɿʘʧʘʜʥʳʡ ʠʥʩʪʠʪʫʪ ʫʧʨʘʚʣʝʥʠʷ ʈɸʅʍʠɻʉ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ 
 

ɹʦʦʧʫʙʯʡʸ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʥʷʪʠʝ ʢʣʘʩʪʝʨʘ, ʘ ʪʘʢʞʝ ʝʛʦ ʩʫʱʥʦʩʪʴ ʠ ʩʪʨʫʢʪʫʨʘ ʚ ʵʢʦʥʦ-
ʤʠʢʝ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʣʘʩʪʝʨʘ. ɺʳʷʚʣʝʥʘ ʨʦʣʴ ʢʣʘʩʪʝʨʥʦʛʦ ʧʦʜʭʦʜʘ ʚ 
ʨʘʟʚʠʪʠʠ ʵʢʦʥʦʤʠʢʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɻ ʢʦʥʦʤʠʢʘ, ʢʣʘʩʪʝʨ, ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʨʝʛʠʦʥ, ʛʦʩʫʜʘʨʩʪʚʦ. 
 

ECONOMIC CLUSTERS: DEFINITION AND CHARACTERISTICS 
 

Kudryashov Vadim Sergeevich 
 
Abstract. This article discusses the concept of the cluster, as well as its essence and structure in the econo-
my. The main functions of the economic cluster are defined. The role of cluster approach in economic devel-
opment is revealed. 
Keywords: economy, cluster, synergetic effect, region, state. 

 
ʇʦʥʷʪʠʝ ʢʣʘʩʪʝʨʳ ʚʢʣʶʯʘʝʪ ʩʝʙʷ ʛʨʫʧʧʠʨʦʚʢʘ ʧʨʝʜʧʨʠʷʪʠʡ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʧʨʠʟʥʘʢʫ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ ʠ ʫʩʠʣʠʚʘʶʪ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫ-
ʱʝʩʪʚʘ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʕʪʦ ʦʜʥʘ ʠʟ ʬʦʨʤ ʢʦʦʨʜʠʥʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʘʷ ʦʙʲʝʜʠʥʷʝʪ ʫʩʠʣʠʷ ʚ ʥʝ-
ʢʦʪʦʨʳʭ ʩʬʝʨʘʭ ʠ ʧʨʦʚʦʜʠʪ ʫʩʧʝʰʥʫʶ ʙʦʨʴʙʫ. ʂʣʘʩʪʝʨʳ ʧʨʠʥʠʤʘʶʪ ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʳ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʝʡ ʩʣʦʞʥʦʩʪʠ ʠ ʛʣʫʙʠʥʳ. ɺ ʩʝʙʷ ʦʥʠ ʚʢʣʶʯʘʶʪ ʫʩʣʫʛʠ ʠ ʧʦʩʪʘʚʱʠʢʠ ʬʘʢʪʦʨʦʚ ʧʨʦ-
ʠʟʚʦʜʩʪʚ, ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʞʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʬʠʥʘʥʩʦʚʳʝ 
ʠʥʩʪʠʪʫʪʳ, ʢʘʥʘʣʳ ʩʙʳʪʘ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ (ʫʯʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 
ʠ ʪ.ʧ.), ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʙʦʯʥʦʡ ʧʨʦʜʫʢʮʠʠ [1]. ʂʣʘʩʪʝʨ ʦʙʨʘʟʫʝʪ ʩʠʩʪʝʤʫ, ʛʜʝ ʮʝʣʦʝ ʙʦʣʴʰʝ ʩʫʤʤʳ ʩʦ-
ʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʯʘʩʪʝʡ. 

ʉʦʛʣʘʩʥʦ ʄ. ʇʦʨʪʝʨʫ, ʩʫʱʝʩʪʚʫʝʪ ʤʝʪʦʜʠʢʘ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʢʣʘʩʪʝʨ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʨʝʭ ʩʪʘ-
ʜʠʡ: 

1) ʦʩʥʦʚʳʚʘʝʪʩʷ ʩʦʩʪʘʚ ʢʣʘʩʪʝʨʘ: ʜʣʷ ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʷʜʨʦ ð ʢʨʫʧʥʘʷ ʛʨʫʧʧʘ ʠʣʠ ʧʦʜʦʙ-
ʥʳʭ ʬʠʨʤ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʮʝʧʦʯʢʠ ʧʦ ʚʝʨʪʠʢʘʣʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʩ 
ʥʠʤʠ ʚʳʰʝ- ʠ ʥʠʞʝʩʪʦʷʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ; ʜʘʣʝʝ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʷʜʨʫ ʫʢʘʟʳʚʘʶʪʩʷ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʦʙʱʠʝ ʢʘʥʘʣʳ ʠʣʠ ʩʦʟʜʘʶʪ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ; ʜʨʫʛʠʝ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʮʝʧʦʯʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʙʘʟʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʱʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟ-
ʚʦʜʩʪʚʘ ʠ ʦʙʱʠʭ ʧʦʩʪʘʚʦʢ; ʢʘʢ ʥʘʤ ʧʦʢʘʟʳʚʘʝʪ ʦʧʳʪ: ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʦʪʨʘʞʘʶʪʩʷ ʮʝʣʠ ʠ ʢʦʥ-
ʮʝʧʪʫʘʣʴʥʳʡ ʧʦʜʭʦʜ ʦ ʠʩʩʣʝʜʦʚʘʪʝʣʷ ʢʣʘʩʪʝʨʘ, ʷʚʣʷʶʱʠʝʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ; 

2) ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʥʫʪʨʠ ʢʣʘʩʪʝʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʝʜʧʨʠʷ-
ʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʘʧʠʪʘʣ, ʥʘʚʳʢʠ, ʠʥʬʦʨʤʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 
(ʦʩʥʦʚʘ ʜʣʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ); 

3) ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ ʠ ʠʥʳʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʩʪʨʫʢʪʫʨ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʚʝʜʝʥʠʝ 
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ʫʯʘʩʪʥʠʢʦʚ ʢʣʘʩʪʝʨʘ (ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪ ʩʪʠʤʫʣʳ, ʧʨʘʚʠʣʘ, ʥʦʨʤʳ, ʦʪ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ 
ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʤʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ) [2]. 

ʂʣʘʩʪʝʨʳ, ʷʚʣʷʶʱʠʝʩʷ ʤʝʞʦʪʨʘʩʣʝʚʳʤʠ ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʫʩʠʣʠʚʘʶʪ ʚʟʘʠʤʦʜʦʧʦʣʥʷʝʤʦʩʪʴ, ʚʟʘ-
ʠʤʦʩʚʷʟʘʥʥʦʩʪʴ ʦʪʨʘʩʣʝʡ ʩ ʧʦʤʦʱʴʶ ʙʳʩʪʨʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 
ʥʘʚʳʢʦʚ, ʠʥʬʦʨʤʘʮʠʠ, ʤʘʨʢʝʪʠʥʛʘ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʜʥʦʤ ʨʝʛʠʦʥʝ, ʠʤʝʶʪ ʤʥʦʛʦ ʦʙʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦ-
ʪʨʝʙʥʦʩʪʝʡ, ʯʪʦ ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ, ʤʥʦʛʦ ʦʙʱʠʭ ʧʨʝʧʷʪʩʪʚʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʧʫʪʠ 
ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ. ʇʨʠ ʫʣʫʯʰʝʥʠʠ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʢʣʘʩʪʝʨʘ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 
ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʜʝʡʩʪʚʫʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʠʥʪʝʨʝʩʘʭ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʜʘʥʥʦʤ ʨʝʛʠʦʥʝ. ɺ ʨʝ-
ʟʫʣʴʪʘʪʝ ʬʘʢʪʦʨʦʤ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʪʘʥʦʚʠʪʩʷ ʢʘʯʝʩʪʚʦ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʙʩʪʘ-
ʥʦʚʢʠ (ʠʣʠ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʝʜʧʨʠʷʪʠʷ) [3].  

ɼʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʈʦʩʩʠʠ ʵʪʦʪ ʬʘʢʪ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʪʦʤʫ, ʪʘʢ ʢʘʢ ʚ 90-ʝ ʛʦʜʳ ʧʨʦʠʩʭʦ-
ʜʠʣʦ ʦʪʩʪʘʚʘʥʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʦʪ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ʋʣʫʯʰʝʥʠʝ ʢʣʘ-
ʩʪʝʨʦʚ ʙʫʜʝʪ ʦʟʥʘʯʘʝʪ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 

ʂʘʢʠʤ ʦʙʨʘʟʦʤ ʢʣʘʩʪʝʨʳ ʦʪʩʪʨʘʥʷʶʪ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʢʣʘʜʳʚʘʝʤʳʝ ʥʘ ʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 
ʪʨʫʜʘ? ɺ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʧʨʘʢʪʠʢʘ ʨʘʟʚʠʪʠʷ ʢʣʘʩʪʝʨʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʥʠ: ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʝ-
ʰʝʚʳʡ ʠʣʠ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʡ ʜʦʩʪʫʧ ʢ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʬʘʢʪʦʨʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʢʚʘʣʠʬʠʮʠʨʦ-
ʚʘʥʥʦʤʫ ʧʝʨʩʦʥʘʣʫ, ʥʦʚʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʪʝʭʥʦʣʦʛʠʷʤ, ʚʢʣʶʯʘʷ ʧʦʜʛʦ-
ʪʦʚʢʫ ʢʘʜʨʦʚ ʠ ʧʨʦʚʝʜʝʥʠʝ ʅʀʆʂʈ, ʠ ʪ.ʜ.).  

ʅʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʨʝʛʠʦʥʝ ʝʩʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʝ ʨʦʜʩʪʚʝʥʥʳʝ ʦʪʨʘʩʣʠ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦ-
ʩʦʙʥʳʝ (ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠʣʠ ʚʥʝʰʥʝʤ ʨʳʥʢʘʭ) ʧʦʩʪʘʚʱʠʢʠ. ɸʥʘʣʠʟ, ʚʳʧʦʣʥʝʥʥʳʡ ʄ. ʇʦʨʪʝʨʦʤ ʧʦʢʘʟʳ-
ʚʘʝʪ, ʯʪʦ ʜʦʩʪʫʧʥʦʩʪʴ ʧʦʥʠʟʠʣʘ ʩʪʦʠʤʦʩʪʴ ʩʜʝʣʦʢ, ʤʠʥʠʤʠʟʠʨʦʚʘʣʘ ʟʘʧʘʩʳ, ʦʩʚʦʙʦʜʠʣʘ ʦʪ ʠʤʧʦʨʪʘ, 
ʩʜʝʨʞʠʚʘʣʘ ʧʦʚʳʰʝʥʠʝ ʮʝʥ ʧʦʩʪʘʚʱʠʢʘʤʠ ʠ ʥʝʚʳʧʦʣʥʝʥʠʝ ʠʤʠ ʩʚʦʠʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʩʥʠʟʠʣʘ ʠʟʜʝʨʞʢʠ 
ʘʜʘʧʪʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʢ ʧʝʨʝʤʝʥʘʤ ʥʘ ʨʳʥʢʘʭ.  

ʉʪʠʤʫʣ ʢ ʫʣʫʯʰʝʥʠʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʜʘʚʣʝʥʠʶ ʚʥʫʪʨʠ 
ʢʣʘʩʪʝʨʘ. ʂʣʘʩʪʝʨʳ ʩʧʦʩʦʙʥʳ ʟʘʤʝʜʣʷʪʴ ʠʥʥʦʚʘʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʧʦ-
ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʛʨʫʧʧʦʚʦʛʦ ʤʳʰʣʝʥʠʷ, ʧʦʜʘʚʣʷʶʱʝʛʦ ʥʦʚʳʝ ʠʜʝʠ 
ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʢʦʥʩʝʨʚʘʮʠʶ ʚʳʙʨʘʥʥʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦʚʝʜʝʥʠʷ [4]. 

ʎʝʣʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʦʣʠʪʠʢʠ: 
1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʦʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʦʢʘʣʴʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʧʨʠʜʘʪʴ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
2. ʉʦʟʜʘʥʠʝ ʦʙʱʝʡ ʩʨʝʜʳ (ʢʣʠʤʘʪʘ), ʢʦʪʦʨʳʝ ʙʣʘʛʦʧʨʠʷʪʥʳ ʜʣʷ ʦʪʢʨʳʪʠʷ ʥʦʚʳʭ ʚʠʜʦʚ ʙʠʟʥʝ-

ʩʘ ʚ ʥʫʞʥʦʤ ʨʝʛʠʦʥʝ. ɼʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʧʦʣʠʪʠʯʝʩʢʘʷ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʘʷ ʩʪʘʙʠʣʴʥʦʩʪʴ (ʧʨʝʜʩʢʘ-
ʟʫʝʤʘʷ, ʫʩʪʦʡʯʠʚʘʷ ʠ ʨʘʟʫʤʥʘʷ ʧʦʣʠʪʠʢʘ), ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʦʩʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʣʦʞʝʥʠʡ, 
ʫʩʪʘʥʦʚʣʝʥʠʝ ʯʝʪʢʠʭ ʧʨʘʚʠʣ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ. 

3. ʆʙʝʩʧʝʯʠʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʚʝʜʝʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ʢʣʘʩʪʝʨʘ, ʠʭ ʥʝʬʦʨʤʘʣʴʥʦ-
ʛʦ ʠ ʬʦʨʤʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʟʜʘʚʘʷ ʩʪʠʤʫʣʳ ʜʣʷ ʢʦʣʣʝʢʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʨʳʥʦʢ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʨʘ-
ʙʦʯʝʡ ʩʠʣʳ, ʧʦʟʚʦʣʷʶʱʠʡ ʚʤʝʩʪʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʚʦʚʣʝʢʘʪʴ ʚ ʨʷʜʳ ʢʦʤʧʘʥʠʠ ʠʭ ʥʦʩʠ-
ʪʝʣʷ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʤʝʥʫ ʵʪʠʤʠ ʥʝʷʚʥʳʤʠ ʟʥʘʥʠʷʤʠ. ʀʤʝʥʥʦ ʵʪʠʤʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʤʠ ʦʙʲʷʩʥʷʝʪʩʷ, 
ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʧʦʜʭʦʜʳ ʠʣʠ ʚʠʜʳ ʨʝʤʝʩʣʘ ʦʙʳʯʥʦ ʧʨʘʢʪʠʢʫʶʪʩʷ ʠ ʨʘʟʚʠʪʳ ʚ ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʳʭ ʪʝʨ-
ʨʠʪʦʨʠʘʣʴʥʳʭ ʧʨʝʜʝʣʘʭ.  

ɸʥʘʣʦʛʠʯʥʦ, ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʬʦʨʤʘʣʴʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝ-
ʣʝʡ ʬʠʨʤʳ ʩ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʝʸ ʨʘʡʦʥʝ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ 
ʙʣʠʟʦʩʪʴ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʥʝʝ ʬʦʨʤʘʣʴʥʦʛʦ ʥʝʷʚʥʦʛʦ ʟʥʘʥʠʷ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʠʟ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʠ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʢʣʘʩʪʝʨʥʘʷ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʜʣʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ [5]. 

ʇʨʦʠʩʭʦʜʷʱʝʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʦʣʛʦʛʦ ʚʨʝʤʝʥʠ ʧʦʥʠʞʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 
ʠʟʜʝʨʞʝʢ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʪʯʘʩʪʠ ʩʥʠʞʘʝʪʩʷ 
ʟʥʘʯʠʤʦʩʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʦʩʝʜʩʪʚʘ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʠʨʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʝʨʝ-

https://ru.wikipedia.org/wiki/%D0%98%D0%BD%D0%BD%D0%BE%D0%B2%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
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ʜʘʯʘ ʥʝʷʚʥʳʭ ʟʥʘʥʠʡ ʧʨʦʜʦʣʞʘʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʣʠʯʥʦʤ ʢʦʥʪʘʢʪʝ, ʘ ʥʠʟʢʠʝ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʳʝ ʠ ʪʨʘʥʩʧʦʨʪʥʳʝ ʠʟʜʝʨʞʢʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʜʘʣʴʥʝʡʰʝʤʫ ʨʘʟʜʝʣʝʥʠʶ ʪʨʫʜʘ ʚ ʤʠʨʦʚʦʤ ʤʘʩʰʪʘ-
ʙʝ ʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʨʝʛʠʦʥʦʚ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʫʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʯʝʨʪʘʤʠ 
ʢʣʘʩʪʝʨʘ ʷʚʣʷʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʙʣʠʟʦʩʪʴ, ʨʦʜʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʱʥʦʩʪʴ ʩʳʨʴʝʚʦʡ 
ʙʘʟʳ ʠ ʥʘʣʠʯʠʝ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 
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ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ çɹʫʭʫʯʝʪ-2è 

ɻɸʆʋ ɺʆ çɼʘʛʝʩʪʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʯʥʦʡ ʪʝʦʨʠʠ ʥʘʣʦʛʦ-
ʦʙʣʦʞʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʚʟʛʣʷʜʦʚ ʫʯʝʥʳʭ, ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʣʦʛʦʚʳʝ 
ʪʝʦʨʠʠ, ʢʦʪʦʨʳʝ ʨʘʟʲʷʩʥʷʶʪ ʩʫʱʥʦʩʪʴ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʚʳʜʝʣʷʶʪ ʝʛʦ ʧʨʠʥʮʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʘʣʦʛʠ, ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ, ʥʘʣʦʛʦʚʳʝ ʪʝʦʨʠʠ, ʬʫʥʢʮʠʠ ʥʘʣʦʛʦʚ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ 
ʩʫʱʥʦʩʪʴ ʥʘʣʦʛʦʚ 
 

EVOLUTION OF SCIENTIFIC CONCEPTS ON THE ESSENCE AND FUNCTIONS OF TAXES 
 

Gadzhiyeva M. A. 
 

Abstract: the article analyzes the process of formation of modern scientific theory of taxation. The article sys-
tematizes the views of scientists, considers the main tax theories that explain the essence of taxation, highlight 
its principles and main functions. 
Key words: taxes, taxation, tax theories, functions of taxes, economic essence of taxes. 

 
ʅʘʣʦʛ ï ʢʣʶʯʝʚʦʝ ʠ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʝʝ ʧʦʥʷʪʠʝ ʬʠʥʘʥʩʦʚʦʡ ʥʘʫʢʠ. ʅʘʫʯʥʦʝ ʧʦʥʠʤʘʥʠʝ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʩʫʱʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʪʝʦʨʠʠ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʬʦʨ-
ʤʠʨʦʚʘʣʠʩʴ ʧʦʩʪʝʧʝʥʥʦ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ.  

ʈʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʥʘʣʦʛʦʚ ʰʣʦ ʧʦ ʧʫʪʠ ʦʙʦʩʥʦʚʘʥʠʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʬʠʩʢʘʣʴʥʦʡ ʬʫʥʢʮʠʠ. ʇʦ ʤʝʨʝ 
ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ  ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʩʪʘʣʘ ʦʙʦʩʥʦʚʳʚʘʪʴʩʷ ʠ ʨʝʛʫʣʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ. 

ɺ ʠʥʜʠʚʠʜʫʘʣʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʥʘʣʦʛʘ ɸ. ʉʤʠʪʘ ʠ ɼ. ʈʠʢʢʘʨʜʦ (ʢʦʥʝʮ XVIII ʚ.) ʠ ʢʣʘʩʩʠʯʝʩʢʦʡ 
ʰʢʦʣʝ ʚʦʦʙʱʝ, ʨʦʣʴ ʥʘʣʦʛʦʚ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʭ ʬʠʩʢʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ. ɹʫʜʫʯʠ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʪʝʦ-
ʨʠʠ ʥʘʣʦʛʦʚ, ʰʦʪʣʘʥʜʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ɸ. ʉʤʠʪ ʧʨʠʟʥʘʚʘʣ ʥʘʣʦʛʠ ʣʠʰʴ ʢʘʢ ʩʨʝʜʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦ-
ʭʦʜʦʚ ʢʘʟʥʳ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʛʦʩʫʜʘʨʩʪʚʦʤ ʨʘʩʭʦʜʫʶʪʩʷ ʥʝʧʨʦʠʟʚʦʣʴʥʦ, ʥʝʵʬʬʝʢʪʠʚʥʦ, ʯʪʦ 
ʧʨʠʚʦʜʠʪ ʢ ʦʛʨʘʥʠʯʝʥʠʶ ʥʘʢʦʧʣʝʥʠʷ ʢʘʧʠʪʘʣʘ, ʨʦʩʪʘ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʜʦʭʦʜʘ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-
ʥʳʭ ʩʠʣ. ʆʜʥʘʢʦ, ɸ. ʉʤʠʪ, ʜʦʧʫʩʢʘʣ, ʯʪʦ ʥʘʣʦʛʠ ʚʩʝ-ʪʘʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘ-
ʷʭ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʆʥ ʧʨʝʜʣʘʛʘʣ, ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʧʦʟʝʤʝʣʴ-
ʥʦʛʦ ʦʙʣʦʞʝʥʠʷ ʜʚʝ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ - ʫʯʘʩʪʢʠ, ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʩʘʤʠʤʠ ʩʦʙʩʪʚʝʥʥʠʢʘʤʠ, ʠ ʫʯʘʩʪʢʠ, 
ʩʜʘʚʘʝʤʳʝ ʚ ʘʨʝʥʜʫ ʬʝʨʤʝʨʘʤ, ʠ ʥʘʭʦʜʠʣ, ʯʪʦ ʣʴʛʦʪʳ ʚ ʦʙʣʦʞʝʥʠʠ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ, ʟʘʠʥʪʝ-
ʨʝʩʦʚʳʚʘʣ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʚʝʜʝʥʠʠ ʭʦʟʷʡʩʪʚʘ, ʤʦʛʣʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʧʝʭʘʤ ʟʝʤ-
ʣʝʜʝʣʠʷ[4]. 

ɽʜʠʥʦʤʳʰʣʝʥʥʠʢ ɸ. ʉʤʠʪʘ, ɼ. ʈʠʢʘʨʜʦ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʚʦʠʤ ʫʯʠʪʝʣʝʤ, ʦ ʚʦʧʨʦʩʝ ʚʣʠʷʥʠʷ 
ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʟʘʥʠʤʘʣ ʙʦʣʝʝ  ʢʨʘʡʥʶʶ ʧʦʟʠʮʠʶ, ʦʛʨʘʥʠʯʠʚʘʷ ʥʘʣʦʛʠ 
ʬʠʩʢʘʣʴʥʦʡ ʬʫʥʢʮʠʝʡ. 

ʇʦ ʤʥʝʥʠʶ ɼ. ʈʠʢʘʨʜʦ, çéʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʠʰʴ ʚʳʙʦʨ ʠʟ ʨʘʟʣʠʯʥʳʭ ʟʦʣ, 
ʝʩʣʠ ʦʥʦ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʨʠʙʳʣʴ ʠʣʠ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʜʦʭʦʜʘ, ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʚʣʠʷʪʴ ʥʘ ʨʘʩʭʦʜʳ, ʠ ʝʩʣʠ 
ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʙʨʝʤʷ ʝʛʦ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʠ ʥʝ ʧʦʜʘʚʣʷʝʪ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ, ʪʦ ʙʝʟʨʘʟ-
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ʣʠʯʥʦ ʥʘ ʯʪʦ ʧʘʜʘʝʪ ʥʘʣʦʛè ʠʣʠ çʥʝʪ ʥʘʣʦʛʦʚ,  ʢʦʪʦʨʳʝ ʥʝ ʪʦʨʤʦʟʠʣʠ ʙʳ ʥʘʢʦʧʣʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʥʝʪ ʥʠ 
ʦʜʥʦʛʦ ʪʦʚʘʨʘ, ʢʦʪʦʨʳʡ ʥʝ ʤʝʰʘʣ ʙʳ ʧʨʦʠʟʚʦʜʩʪʚʫè[3].  

ʆʜʥʘʢʦ ɼ. ʈʠʢʘʨʜʦ ʚʠʜʝʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʘʣʦʛʦʚ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʛʦʩʫʜʘʨ-
ʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʧʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʧʨʦʩʘ ʠ ʧʨʝʜʣʦʞʝʥʠʷ, ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝ-
ʥʠʷ, ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʥʘʢʦʧʣʝʥʠʷ ʢʘʧʠʪʘʣʘ ʠ ʠʥʚʝʩʪʠʮʠʡ, ʧʨʠ ʫʩʣʦʚʠʠ ʥʝ ʜʦʧʫʱʝʥʠʷ ʯʨʝʟʤʝʨʥʦ ʚʳʩʦ-
ʢʠʭ ʥʘʣʦʛʦʚ.  

ʆʜʥʠʤ ʠʟ ʧʨʠʚʝʨʞʝʥʮʝʚ ɸ. ʉʤʠʪʘ ʙʳʣ ʥʘʰ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢ ʅ.ʀ. ʊʫʨʛʝʥʝʚ. ɺ ʨʘʙʦʪʝ çʆʧʳʪ ʪʝʦ-
ʨʠʠ ʥʘʣʦʛʦʚè(1918 ʛ.) ʅ.ʀ. ʊʫʨʛʝʥʝʚ ʨʘʩʢʨʳʣ ʩʫʱʥʦʩʪʴ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʥʘʣʦʛʦʚ, ʦʙʦʩʥʦʚʘʣ ʠʭ ʟʥʘʯʝ-
ʥʠʝ ʜʣʷ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ, ʭʦʟʷʡʩʪʚʘ ʠ ʚʩʝʡ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ: çʊʨʝʙʦʚʘʪʴ ʥʳʥʝ ʫʥʠʯʪʦʞʝʥʠʷ 
ʥʘʣʦʛʦʚ, ʟʥʘʯʠʣʦ ʙʳ ʪʨʝʙʦʚʘʪʴ ʫʥʠʯʪʦʞʝʥʠʷ ʩʘʤʦʛʦ ʦʙʱʝʩʪʚʘè [5]. 

ʀʟʚʝʩʪʥʳʡ ʨʫʩʩʢʠʡ ʵʢʦʥʦʤʠʩʪ ʅ.ʀ. ʊʫʨʛʝʥʝʚ ʚʳʩʪʫʧʘʣ ʟʘ ʩʥʠʞʝʥʠʝ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʜʣʷ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʛʨʘʞʜʘʥ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʫʤʝʨʝʥʥʳʭ ʩʪʘʚʦʢ ʥʘʣʦʛʦʚ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʥʘʣʦʛʦʚ ʧʨʝʜʤʝʪʦʚ 
ʧʝʨʚʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʪʘʢ ʢʘʢ ʠʭ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʠʟʰʠʝ ʩʣʦʠ ʥʘʩʝʣʝʥʠʷ. 

ɺ XVII ï XVIII ʚʚ. ʛʦʣʣʘʥʜʩʢʠʤʠ ʠ ʘʥʛʣʠʡʩʢʠʤʠ ʵʢʦʥʦʤʠʩʪʘʤʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʚʦʧʨʦʩʳ ʦ ʚʣʠʷ-
ʥʠʠ ʥʘʣʦʛʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. çɼ. ʄʘʢ-ʂʫʣʣʦʭ (1789-1864) ʚ ʪʝʭ ʚʦʟʨʘʞʝʥʠʷʭ, ʢʦʪʦʨʳʝ ʦʥ ʜʝʣʘʝʪ ʧʨʦ-
ʪʠʚ ʜʦʚʦʜʦʚ ɸ. ʉʤʠʪʘ ʦ ʚʨʝʜʥʦʤ ʚʣʠʷʥʠʠ ʥʘʣʦʛʦʚ ʚʳʟʚʘʥʥʳʭ ʚʦʡʥʘʤʠ ʥʘʣʦʛʦʚ ʥʘ ʙʣʘʛʦʧʦʣʫʯʠʝ ʩʪʨʘ-
ʥʳ, ʬʦʨʤʠʨʫʝʪ ʧʦʣʦʞʝʥʠʝ ʦ ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʚʣʠʷʥʠʠ ʥʘʣʦʛʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦè. ɼ. ʄʘʢ-ʂʫʣʣʦʭ  ʦʪʤʝ-
ʯʘʝʪ, ʯʪʦ çéʚʦʟʨʘʩʪʘʶʱʝʝ ʜʘʚʣʝʥʠʝ ʥʘʣʦʛʦʚ ʚʦ ʚʨʝʤʷ ʚʦʡʥʳ éé, ʜʘʣʦ ʩʪʠʤʫʣ ʧʨʠʣʝʞʘʥʠʶ ʧʨʝʜʧʨʠ-
ʠʤʯʠʚʦʩʪʠ ʠ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʠ, ʠ ʚʦʟʙʫʜʠʣʦ ʜʫʭ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦʨʳʡ ʤʳ ʥʘʧʨʘʩʥʦ ʧʳʪʘʣʠʩʴ ʙʳ ʨʘʟ-
ʚʠʪʴ ʤʝʥʝʝ ʩʠʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ. ɽʩʣʠ ʙʳ  ʥʘʣʦʛʠ ʙʳʣʠ ʙʳ ʤʝʥʝʝ ʪʷʛʦʩʪʥʳ, ʦʥʠ ʥʝ ʠʤʝʣʠ ʙʳ ʪʘʢʦʛʦ 
ʵʬʬʝʢʪʘè [2]. 

ʄʘʨʞʠʥʘʣʠʩʪʳ ʜʘʣʠ ʙʦʣʝʝ ʪʦʯʥʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ʧʦʣʦʞʝʥʠʷ ʦ ʩʪʠʤʫʣʠʨʫʶʱʝʤ ʚʣʠʷʥʠʠ ʥʘʣʦʛʦʚ 
ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʉ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʢʠ ʦʥʠ ʧʳʪʘʣʠʩʴ ʫʩʪʘʥʦʚʠʪʴ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʨʝʜʝʣʴʥʦʡ ʧʦ-
ʣʝʟʥʦʩʪʠ ʙʣʘʛ ʠ ʪʨʫʜʦʚʦʡ ʪʝʦʨʠʠ ʩʪʦʠʤʦʩʪʠ (ɻ. ɻʦʩʩʝʥ, ʋ. ɼʞʝʚʦʥʩ, ʃ. ɺʘʣʴʨʘʩ) [2].  

ʂʘʢ ʦʪʤʝʯʘʝʪ ɺ.ʄ. ʇʫʰʢʘʨʝʚʘ, ʥʦʚʘʷ ʠʩʪʦʨʠʯʝʩʢʘʷ ʰʢʦʣʘ ʚʳʜʚʠʥʫʣʘ ʚ ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʘʭ ʪʝʦʨʠʶ 
ʧʨʦʠʟʚʦʜʩʪʚʘ: ɸ. ʐʪʦʨʭ (ʈʦʩʩʠʷ) ʠ ʂ. ɼʠʪʮʝʣʴ ï ʪʝʦʨʠʶ ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʃ. ʐʪʝʡʥ ï 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʣʦʛʦʚ; ɸ. ɺʘʛʥʝʨ ï ʪʝʦʨʠʶ ʧʨʷʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ ʥʘʣʦʛʠ ʥʝ 
ʪʦʣʴʢʦ ʥʝ ʷʚʣʷʶʪʩʷ ʟʣʦʤ, ʥʝ ʪʦʣʴʢʦ ʥʝ ʦʙʤʝʥʠʚʘʶʪʩʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʩʣʫʛʠ, ʥʦ ʠ ʩʘʤʠ ʷʚʣʷʶʪʩʷ 
ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʢʘʧʠʪʘʣʘ [6]. 

ɿʘʩʣʫʛʦʡ ʥʝʤʝʮʢʦʛʦ ʵʢʦʥʦʤʠʩʪʘ ɸ. ɺʘʛʥʝʨʘ ʷʚʣʷʝʪʩʷ, ʪʦ, ʯʪʦ ʦʥ ʚʧʝʨʚʳʝ ʯʝʪʢʦ ʦʙʦʟʥʘʯʠʣ ʠ ʚʳ-
ʜʚʠʥʫʣ ʪʝʦʨʠʶ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ, ʥʘʣʦʛʦʚʘʷ ʧʦʣʠʪʠʢʘ ʜʦʣʞʥʘ ʧʨʝʩʣʝʜʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʬʠʩʢʘʣʴʥʫʶ, ʥʦ 
ʠ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʫʶ ʮʝʣʴ.   ʂʣʘʩʩʠʢʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʵʢʦʥʦʤʠʢʠ (ɸ. ʉʤʠʪ, ɼ. ʈʠʢʘʨʜʦ ʠ ʜʨ.), ʙʳʣʠ 
ʧʨʦʪʠʚ ʦʩʣʦʞʥʝʥʠʷ ʟʘʜʘʯ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠ  ʨʝʛʫʣʠʨʫʶʱʝʡ ʬʫʥʢʮʠʝʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ɸ. ɺʘʛʥʝʨ ʷʚ-
ʣʷʝʪʩʷ ʩʪʦʨʦʥʥʠʢʦʤ ʨʘʩʰʠʨʝʥʠʷ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʞʠʟʥʴ, ʪʦ ʝʩʪʴ ʥʘʣʦʛʠ 
ʧʦʤʠʤʦ ʬʠʩʢʘʣʴʥʦʡ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʠ ʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ. 

ɺʧʦʩʣʝʜʩʪʚʠʠ (1925ʛ.) ɸ. ʊʨʠʚʫʩ ʦʙʨʘʪʠʣʩʷ ʢ ʤʘʣʦʠʟʫʯʝʥʥʦʡ ʚ ʪʦ ʚʨʝʤʷ ʫ ʥʘʩ ʩʪʨʘʥʝ ʘʢʪʫʘʣʴʥʦʡ 
ʧʨʦʙʣʝʤʝ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʙʱʝʩʪʚʝ. ɺ ʨʘʙʦʪʝ çʅʘʣʦʛʠ ʢʘʢ ʦʨʫ-
ʜʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠè ɸ. ʊʨʠʚʫʩ ʦʪʤʝʯʘʣ, ʯʪʦ ʚ ʨʝʛʫʣʠʨʫʶʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘʣʦ-
ʛʠ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʨʫʜʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ï ʘʢʪʠʚʥʦʡ ʙʘʥʢʦʚʩʢʦʡ 
ʧʦʣʠʪʠʢʦʡ, ʪʘʤʦʞʝʥʥʳʤʠ ʧʦʰʣʠʥʘʤʠ,  ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʮʠʦʥʝʨʥʳʭ ʢʦʤʧʘʥʠʡ, ʩʠʥʜʠʢʘ-
ʪʦʚ, ʪʨʝʩʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸ. ʊʨʠʚʫʩ ʚʳʜʝʣʷʝʪ ʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ ʥʘʣʦʛʦʚ [2]. 

ɺ ʛʦʜʳ ʤʠʨʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʢʦʛʜʘ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʨʝʘʣʠʟʘʮʠʶ ʩʦ-
ʟʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩ ʮʝʣʴʶ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ ʠ ʫʚʝʣʠʯʝʥʠʷ ʟʘʥʷʪʦʩʪʠ ʨʘʩʪʫ-
ʱʝʛʦ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʦʙʲʝʢʪʠʚʥʫʶ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʦʟʥʠʢʣʘ ʪʝʦʨʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʵʢʦʥʦʤʠʩʪʘ 
ɼʞ.ʄ. ʂʝʡʥʩʘ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ  ʢʝʡʥʩʠʘʥʩʢʦʡ ʤʦʜʝʣʴʶ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ, ʥʘʣʦʛʠ, ʙʫʜʫʯʠ ʛʣʘʚʥʳʤ ʨʳ-
ʯʘʛʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ, ʧʨʝʩʣʝʜʫʶʪ ʥʝ ʪʦʣʴʢʦ ʬʠʩʢʘʣʴʥʫʶ ʬʫʥʢʮʠʶ, ʥʦ ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, 
ʚʳʧʦʣʥʷʶʪ  ʨʝʛʫʣʠʨʫʶʱʫʶ ʬʫʥʢʮʠʶ, ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʨʝʦʜʦʣʝʥʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦ-
ʤʠʢʠ, ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʜʠʩʧʨʦʧʦʨʮʠʡ ʤʝʞʜʫ ʦʙʲʝʤʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʳʤ ʩʦ-
ʚʦʢʫʧʥʳʤ ʩʧʨʦʩʦʤ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʢʪʠʚʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʠ 
ʘʢʪʠʚʠʟʘʮʠʠ ʝʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʩʣʫʞʠʣʘ ʪʦʣʯʢʦʤ ʢ ʙʦʣʝʝ ʫʛʣʫʙʣʝʥʥʦʤʫ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ 
ʘʥʘʣʠʟʫ ʬʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ, ʢ ʟʘʤʝʪʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʛʨʘʥʠʮ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʦʣʠ 
ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʉ ʩʝʨʝʜʠʥʳ 1970-ʭ ʛʛ., ʪʝʦʨʠʷ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʥʝʦʢʣʘʩʩʠʯʝʩʢʦʡ 
ʰʢʦʣʳ. ʐʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ: ʪʝʦʨʠʷ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʤʦʥʝʪʘʨʠʟʤ. 
ʇʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʪʝʦʨʠʠ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʣʠʩʴ ʪʘʢʠʝ ʫʯʝʥʳʝ ʢʘʢ ʇ. 
ʉʘʤʫʵʣʴʩʦʥ, ɸ. ʃʵʬʬʝʨ, ʄ. ʌʨʠʜʤʝʥ, ɼʞ. ʄʠʣʣʴ, ʠ ʜʨ. 

ɺ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥʘʭ, ʚ 70-80-ʝ ʛʛ. ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʥʘʣʦʛʦʚʘʷ ʢʦʥʮʝʧʮʠʷ ʘʤʝ-
ʨʠʢʘʥʩʢʦʛʦ ʵʢʦʥʦʤʠʩʪʘ ɸ. ʃʘʬʬʝʨʘ, ʢʦʪʦʨʳʤ ʙʳʣʘ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʩʪʘʚʢʠ ʥʘʣʦʛʘ ʩ 
ʦʙʱʝʡ ʩʫʤʤʦʡ ʥʘʣʦʛʦʚʳʭ ʧʦʩʪʫʧʣʝʥʠʡ. ʋʯʝʥʳʤ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʜʝʣ  ʨʦʩʪʘ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝ-
ʤʝʥʠ, ʜʦ ʢʦʪʦʨʦʛʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʭʦʜʦʚ, ʧʨʠ 
ʧʨʝʚʳʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʨʝʜʝʣʘ ʨʦʩʪ ʥʘʣʦʛʦʚʦʡ ʩʪʘʚʢʠ ʧʨʠʚʝʜʝʪ ʥʝ ʢ ʫʚʝʣʠʯʝʥʠʶ, ʘ ʢ ʩʦʢʨʘʱʝʥʠʶ 
ʜʦʭʦʜʦʚ ʙʶʜʞʝʪʘ (ʢʨʠʚʘʷ ʃʘʬʬʝʨʘ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ ʩʥʠʞʝʥʠʷ ʥʘʣʦʛʦʚʦʛʦ ʙʨʝʤʝʥʠ ʤʦʞʝʪ 
ʙʳʪʴ ʨʝʰʝʥʘ ʧʨʦʙʣʝʤʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝ-
ʥʠʷ ʜʦʭʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʘ. 

ʆʯʝʚʠʜʥʦ, ʦʙʝ ʵʪʠ ʪʝʦʨʠʠ ʠʤʝʣʠ ʤʝʩʪʦ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʩʚʦʝ ʚʨʝʤʷ. ʇʦʩʢʦʣʴʢʫ, ʠʩʭʦʜʥʦʡ 
ʧʨʝʜʧʦʩʳʣʢʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ɼ.ʄ. ʂʝʡʥʩʘ ʚʳʩʪʫʧʘʣʘ ʜʝʧʨʝʩʩʠʚʥʘʷ ʩʠʪʫʘʮʠʷ ʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʚʝʜʝʥʠʷ çʞʝʩʪʢʦʡ ʥʘʣʦʛʦʚʦʡ ʧʦʣʠʪʠʢʠè ʠʣʠ ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʩʚʦʝʦʙ-
ʨʘʟʥʘʷ çʩʢʦʨʘʷ ʧʦʤʦʱʴ ʜʣʷ ʵʢʦʥʦʤʠʢʠè,  ʥʝʦʢʣʘʩʩʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʚʦʟʥʠʢʣʘ ʚ ʧʝʨʠʦʜ ʩʪʘʙʠʣʠʟʘʮʠʠ 
ʵʢʦʥʦʤʠʢʠ, ʛʜʝ ʥʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʜʚʠʛʘʶʪʩʷ ʧʨʦʙʣʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʣʛʦ-
ʩʨʦʯʥʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢ ʠʜʝʝ ʦ ʥʘʣʦʛʦʚʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝʥ-
ʥʳʡ ʧʨʦʮʝʩʩ ʵʢʦʥʦʤʠʩʪʳ ʧʨʠʰʣʠ ʥʝ ʩʨʘʟʫ. 

ɼʦ ʢʦʥʮʘ 70-ʭ ʛʦʜʦʚ XIX ʚʝʢʘ, ʥʘʣʦʛʠ  ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʥʝʢʦʝ çʟʣʦè ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʦʮʝʩʩʫ 
ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʢʦʧʣʝʥʠʷ ʢʘʧʠʪʘʣʘ, ʩ ʬʠʩʢʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʢʘʢ ʩʧʦʩʦʙ ʧʦʧʦʣʥʝʥʠʷ ʜʦʭʦʜʦʚ ʢʘʟʥʳ. 
( ɸ. ʉʤʠʪ, ɼ. ʈʠʢʢʘʨʜʦ, ʅ. ʊʫʨʛʝʥʝʚ).  

ɺ ʜʘʣʴʥʝʡʰʝʤ ʚ ʧʝʨʠʦʜ ʤʠʨʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʦʪʥʦʰʝʥʠʝ ʢ ʥʘʣʦʛʫ ʠʟʤʝʥʠʣʦʩʴ, ʩʪʘʣʘ 
ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʣʦʛʘ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʧʨʦʮʝʩʩʦʚ, ʚʳʧʦʣʥʷʶʱʠʡ ʩʪʠʤʫʣʠʨʫʶʱʫʶ, ʩʦʮʠʘʣʴʥʫʶ, ʧʦʣʠʪʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. (ɸ. ɺʘʛʥʝʨ, ɼ. ʄʘʢ-
ʂʦʣʣʫʭ, ɸ. ʊʨʠʚʫʩ.) 

ʉʦʚʨʝʤʝʥʥʳʝ ʥʘʣʦʛʦʚʳʝ ʪʝʦʨʠʠ ʦʪʣʠʯʘʶʪʩʷ  ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʥʮʝʧʮʠʡ - ʢʝʡʥ-
ʩʠʘʥʩʪʚʘ ʠ ʥʝʦʢʣʘʩʩʠʢʦʚ, ʛʜʝ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʫʪʠ (ʩʧʦʩʦʙʳ) ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʡ ʛʘʤʤʳ 
ʥʘʣʦʛʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 
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ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʠʪʩʷ ʢ ʯʠʩʣʫ ʢʣʶʯʝʚʳʭ ʢʘʪʝʛʦʨʠʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʢʦʪʦ-

ʨʘʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʘ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʢʘʢ ʢʘʞʜʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʦʪʜʝʣʴʥʦʩʪʠ, 
ʪʘʢ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ. ɼʣʷ ʦʮʝʥʢʠ ʠ ʠʟʤʝʨʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʥʷʪʠʝ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʙʱʠʡ ʢʨʠʪʝʨʠʡ, ʢʦʪʦʨʳʡ ʝʜʠʥ 
ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʦʛʦ ʦʮʝʥʠʚʘʝʤʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ 
ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʩʪʨʘʥʳ.  

ʉʫʱʝʩʪʚʫʝʪ ʝʜʠʥʳʡ ʢʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ï ʫʚʝʣʠʯʝʥʠʝ 
ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʦʜʥʠʤ ʨʘʙʦʪʥʠʢʦʤ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ, ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʨʫʜʘ 
ʨʘʙʦʪʥʠʢʦʚ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʥʝ ʦʙʦ ʚʩʝʡ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ, ʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʦʣʴʢʦ 
ʧʦʢʘʟʘʪʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʦʙʱʝʛʦ ʢʨʠʪʝʨʠʷ ʤʦʞʥʦ ʨʘʩ-
ʩʤʦʪʨʝʪʴ ʤʝʨʳ ʜʦʩʪʠʞʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠʙʳʣʠ ʚ ʭʦʜʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 
ʧʨʝʜʧʨʠʷʪʠʠ.  

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʫʩʧʝʰʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʝʜʠʥʫʶ ʢʦʦʨʜʠʥʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩ-
ʩʣʝʜʦʚʘʥʠʠ ʠ ʘʥʘʣʠʟʝ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʮʝʩʩʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɼʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬ-
ʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʠʥʮʠʧʘʤ: ʯʝʪʢʦʝ ʚʟʘʠʤʦʜʝʡ-
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ʩʪʚʠʝ ʩʠʩʪʝʤʳ ʩ ʝʜʠʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʟʘʜʝʡʩʪʚʦʚʘʥʥʦʩʪʴ ʚʩʝʭ 
ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ; ʧʨʠʥʷʪʠʝ ʚʦ ʚʥʠʤʘʥʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʠʝʨʘʨʭʠʠ ʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʦʚ ʵʬʬʝʢʪʠʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʢʘʞʜʦʡ ʝʝ ʩʪʫʧʝʥʠ; ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʠʤʝʥʝ-
ʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʩʧʝʰʥʳʡ ʨʝʟʫʣʴʪʘʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨ-
ʛʘʥʠʟʘʮʠʠ. 

ʏʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʦʯʝʥʴ ʚʘʞʥʦʛʦ ʘʩʧʝʢʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʝʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, 
ʥʫʞʥʦ ʟʥʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʟʚʘʥʥʳʝ ʧʦʤʦʯʴ ʨʫʢʦʚʦʜʷ-
ʱʝʤʫ ʬʠʥʘʥʩʦʚʦʤʫ ʩʦʩʪʘʚʫ ʚ ʨʝʰʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʙʣʝʤ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʛʦʚʦʨʷʪ ʥʘʤ ʦ ʨʘʟʚʠʪʠʠ ʠ 
ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʡ 
ʢʦʥʢʫʨʝʥʮʠʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʧʦʜʨʦʙʥʝʝ, ʢʘʢʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʙʠʟʥʝʩʘ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʪʨʘʞʝʥʘ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʥʘʫʯʥʳʭ ʪʨʫʜʦʚ ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʠ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 
ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ ʚʥʝʩʣʠ ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʊʫʛʘʥ-ɹʘʨʘʥʦʚʩʢʦʛʦ ʄ.ʀ., ʅʦʚʦʞʠʣʦʚʘ ɺ.ɺ., ɺʘʘʛ ʌ.ʇ., ʄʘ-
ʣʳʰʝʚʘ ʀ.ʉ., ʉʦʙʦʣʝʚʘ ɺ.ɸ., ɹʨʶ ʉ.ʃ., ɹʘʙʦ ɸ., ʄʘʢʢʦʥʝʣʣʘ ʂ.ʈ. ʈʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʰʝ 
ʧʨʠʚʝʜʝʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ 
ʩʫʱʝʩʪʚʫʶʱʘʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʠ ʚʢʣʶʯʘʶʱʘʷ ʩʠ-
ʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʝʝ ʦʮʝʥʢʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʠʚʝʜʝʥʘ ʚ ʊʘʙʣʠʮʘ 1.  

 
ʋʙʚʤʡʯʙ 1 

ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʛʡʝʧʛ ʁʣʧʦʧʥʡʰʞʪʣʧʢ ʶʭʭʞʣʫʡʛʦʧʪʫʡ 

ʇʨʠʟʥʘʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ɺʠʜʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʇʦ ʤʝʪʦʜʘʤ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʉʪʘʪʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ɼʠʥʘʤʠʯʝʩʢʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʇʦ ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ɸʙʩʦʣʶʪʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʇʦ ʤʝʪʦʜʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʉʨʘʚʥʠʪʝʣʴʥʘʷ 

ʇʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʌʠʥʘʥʩʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʀʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 
ʆʜʥʘʢʦ, ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤʳ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʜʚʫʭ ʙʣʦʢʦʚ:  

1. ʆʙʲʝʢʪʠʚʥʳʝ (ʬʠʥʘʥʩʦʚʳʝ): ʧʣʦʜʦʪʚʦʨʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʀʩʧʦʣʴʟʫʷ ʧʦʢʘʟʘʪʝʣʴ ʧʣʦʜʦʪʚʦʨ-
ʥʦʩʪʠ, ʤʦʞʥʦ ʧʦʥʷʪʴ, ʙʳʣ ʣʠ ʧʦʣʫʯʝʥ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ; ʦʪʜʘʯʘ. ʇʦʟʚʦʣʷʝʪ 
ʦʧʨʝʜʝʣʠʪʴ ʤʠʥʠʤʘʣʴʥʳʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʢʦʥʝʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ; ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ï ʠʟ-
ʤʝʨʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ; ʜʦʭʦʜʥʦʩʪʴ ï ʧʦʢʘ-
ʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠ ʧʨʠʙʳʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ; ʙʝʟʦʪʭʦʜʥʦʩʪʴ. ʏʝʤ ʤʝʥʴʰʝ ʦʪʭʦʜʦʚ ʦʩʪʘʝʪʩʷ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʝʤ 
ʤʝʥʴʰʝ ʧʨʝʜʧʨʠʷʪʠʝ ʟʘʛʨʷʟʥʷʝʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʇʦʢʘʟʘʪʝʣʴ ʙʝʟʦʪʭʦʜʥʦʩʪʠ ʫʯʠʪʳʚʘʝʪ ʚʩʝ ʵʢʦʣʦ-
ʛʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ; ʵʥʝʨʛʦʟʘʪʨʘʪʳ. ɻʣʘʚʥʦʝ ʧʨʘʚʠ-
ʣʦ ʧʨʠ ʦʮʝʥʢʝ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ï ʥʠʟʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʯʪʦ, ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. ʏʝʤ ʥʠʞʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ, ʪʝʤ 
ʚʳʰʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ.  

2.ʉʫʙʲʝʢʪʠʚʥʳʝ (ʩʦʮʠʘʣʴʥʳʝ, ʣʠʯʥʦʩʪʥʳʝ, ʯʫʚʩʪʚʝʥʥʳʝ): ʤʦʪʠʚʘʮʠʷ ʧʝʨʩʦʥʘʣʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʠʣʝ ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ ʯʝʣʦʚʝʢʘ, ʦ ʝʛʦ ʧʩʠʭʦʣʦʛʠ-
ʯʝʩʢʦʡ ʨʦʣʠ ʚ ʦʙʱʝʩʪʚʝ, ʦ ʩʪʝʧʝʥʠ ʬʠʟʠʯʝʩʢʦʡ ʠ ʧʩʠʭʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ. ʉʪʝʧʝʥʴ ʤʦʪʠʚʘʮʠʠ ʦʮʝʥʠ-
ʚʘʝʪʩʷ ʧʦ ʩʠʣʝ ʚʦʚʣʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ, ʧʦ ʪʦʤʫ, ʥʘʩʢʦʣʴʢʦ ʤʥʦʛʦ ʦʥ ʟʘ-
ʪʨʘʯʠʚʘʝʪ ʵʥʝʨʛʠʠ ʧʨʠ ʨʘʙʦʪʝ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʊʘʢʞʝ ʫʯʠʪʳʚʘʝʪʩʷ ʫʯʘʩʪʠʝ ʨʘʙʦʪʥʠʢʘ ʚ ʩʦʮʠʘʣʴʥʦ-
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ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʩʪʝʧʝʥʴ ʜʦʚʦʣʴʩʪʚʘ ʩʦʪʨʫʜʥʠʢʘ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʪ-
ʥʦʰʝʥʠʝ ʩʦʪʨʫʜʥʠʢʘ ʢ ʩʚʦʝʡ ʨʘʙʦʪʝ ʠ ʝʛʦ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʚʦʝʛʦ ʪʨʫʜʘ ʠ ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʝʤ ʚ ʢʦʣʣʝʢʪʠʚʝ; ʧʦʩʪʦʷʥʩʪʚʦ ʢʘʜʨʦʚʦʛʦ ʩʦʩʪʘʚʘ. ʕʪʦ ʦʯʝʥʴ ʚʘʞʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠ ʘʥʘʣʠʟʝ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʦʧʦʨʮʠʠ. ɺ ʦʩʥʦʚʥʦʤ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝ-
ʢʫʯʝʩʪʴ ʢʘʜʨʦʚ. ɽʩʣʠ ʪʝʢʫʯʝʩʪʴ ʚʳʩʦʢʘʷ, ʪʦ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦ ʩʥʠʞʝʥʠʠ ʝʝ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʪʨʫʜʘ. ɽʩʣʠ ʞʝ ʢʘʜʨʳ ʥʝ ʦʙʥʦʚʣʷʶʪʩʷ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʦ ʵʪʦ ʪʦʞʝ ʧʣʦ-
ʭʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. ʢʦʨʧʦʨʘʪʠʚʥʳʡ ʜʫʭ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʦʢʘʟʘʪʝʣʴ, ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʧʣʦʯʝʥʥʦʩʪʴ ʢʦʣʣʝʢʪʠʚʘ, ʝʛʦ ʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʡ ʢʦʥʮʝʧʮʠʠ ʬʠʨʤʳ ʠ ʩʪʨʝʤʣʝʥʠʝ ʜʦ-
ʩʪʠʯʴ ʚʳʩʦʢʠʭ ʢʦʤʘʥʜʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʋʤʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ ʨʘʙʦʪʘʪʴ ʚ ʢʦʤʘʥʜʝ, ʠʟʙʝʛʘʷ ʢʦʥʬʣʠʢʪʥʳʭ 
ʠ ʩʧʦʨʥʳʭ ʩʠʪʫʘʮʠʡ, ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʯʪʦʙʳ ʜʦʩʪʠʛʥʫʪʴ ʚʝʩʦʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ 
ʨʘʙʦʪʝ ʥʘʜ ʦʧʨʝʜʝʣʝʥʥʳʤ ʧʨʦʝʢʪʦʤ, ʠ ʚ ʫʩʧʝʰʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ. ɼʘʥʥʳʡ ʧʦʢʘʟʘ-
ʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʧʨʘʚʠʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʯʣʝʥʦʚ ʢʦʣʣʝʢʪʠʚʘ, ʥʘ ʫʩʧʝʰʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʨʫʢʦʚʦʜʷʱʝʛʦ ʩʦʩʪʘʚʘ ʠ ʚʥʝʜʨʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʤʝ-
ʪʦʜʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ - ʢʘʯʝʩʪʚʝʥʥʘʷ ʢʘʪʝʛʦʨʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʪʨʘʞʘʶʱʘʷ ʛʣʫʙʠʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʦ ʚʩʝʭ ʝʛʦ 
ʵʣʝʤʝʥʪʘʭ, ʠ ʠʩʢʣʶʯʘʶʱʘʷ ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢʘʢ ʚ ʝʝ ʧʦʥʠʤʘʥʠʠ, ʪʘʢ ʠ ʚ ʦʮʝʥʢʝ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʜʥʦʙʦʢʦ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʨʝʜʩʪʘʚ-
ʣʷʝʪ ʩʦʙʦʡ ʤʥʦʛʦʤʝʨʥʳʡ ʧʨʦʮʝʩʩ. ʅʝʪ ʚʦʣʰʝʙʥʦʡ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʩʪʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʡ. ɺ 
ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʰʠʣʠ ʚʚʝʩʪʠ ʜʝʡʩʪʚʝʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʨʦʩʪʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʠ, ʢʦʪʦʨʫʶ ʦʙʲʝʜʠʥʠʣʠ ʚ ʯʝʪʳʨʝ ʛʨʫʧʧʳ: ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ; ʥʦʨʤʘʪʠʚʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ; ʯʠʩʣʦʚʳʝ ʜʘʥʥʳʝ ʮʝʣʝʚʦʛʦ ʠʩ-
ʧʦʣʴʟʦʚʘʥʠʷ ʢʘʧʠʪʘʣʘ ʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ; ʩʪʝʧʝʥʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʮʝʥʢʫ ʚʩʝʤ 
ʬʫʥʢʮʠʷʤ ʠ ʨʝʩʫʨʩʘʤ ʵʪʘʧʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʭ ʬʠʥʘʥʩʦʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʆʥʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʢʘʢ 
ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʪʘʢ ʠ ʩʦʮʠʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʨʝʙʫʶʱʠʝ ʧʦʩʪʦʷʥʥʦʛʦ ʢʦʥʪʨʦʣʷ: ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʧʨʦ-
ʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ; ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯ; ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʦ ʧʫʪʠ ʢ 
ʜʦʩʪʠʞʝʥʠʶ ʵʪʠʭ ʟʘʜʘʯ. ʅʝ ʚʩʝ ʧʦʢʘʟʘʪʝʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʦʝ 
ʟʥʘʯʝʥʠʝ. ɽʩʪʴ ʛʣʘʚʥʳʝ (ʦʙʱʠʝ), ʘ ʝʩʪʴ ʚʪʦʨʦʩʪʝʧʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʢʦʥʢʨʝʪʥʫʶ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʫʶ ʦʙʣʘʩʪʴ. 
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ʌɻɹʆʋ ɺʆ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʫʧʨʘʚʣʝʥʠʷ 
 

ɹʦʦʧʫʙʯʡʸ: ʇʦʥʷʪʠʝ ʨʠʩʢ ʘʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʪʩʷ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʠʜʝ 
ʤʥʦʛʦʤʝʨʥʦʡ ʢʘʪʝʛʦʨʠʷ. ʅʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʩʣʝʜʫʝʪ ʫʜʝʣʠʪʴ ʧʦʥʷʪʠʶ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʨʠʩʢʘ. ɺ ʩʪʘ-
ʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʨʠʩʢʘʤʠ ʠʭ ʦʩʥʦʚ-
ʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʠʩʢʘ, ʙʠʟʥʝʩ-ʝʜʠʥʠʮʘ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʨʠʩʢ, ʧʨʝʜʧʨʠʥʠʤʘ-
ʪʝʣʴʩʪʚʦ. 
 

MANAGEMENT SYSTEM ECONOMIC RISK AND THE PRINCIPLES OF ITS CONSTRUCTION 
 

Kedrova Anastasia Borisovna 
 

Abstract: the Concept of risk is actively studied as a component of economic activity in the form of a multidi-
mensional category. The greatest attention should be paid to the concept of economic risk. The article deals 
with the principles of building a system of economic risk management their main classification and characteris-
tics.  
Key words: risk, business unit, economic effect, economic risk, entrepreneurship. 

 
ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʦʧʨʝʜʝʣʝʥʠʡ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ, ʫʧʦʪʨʝʙʣʷʝʤʳʭ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞ-

ʥʦʡ ʣʠʪʝʨʘʪʫʨʝ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʥʘ ʩʯʝʪ ʪʦʯʥʦʛʦ ʦʧʠʩʘʥʠʷ ʜʘʥ-
ʥʦʛʦ ʪʝʨʤʠʥʘ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʙʠʟʥʝʩ-ʝʜʠʥʠʮʳ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʦʪʜʝʣʴʥʘʷ ʢʘʪʝʛʦʨʠʷ, 
ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʦʪʨʘʩʣʠ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ɺ ʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ ʮʝ-
ʣʝʩʦʦʙʨʘʟʥʦ ʦʙʲʝʜʠʥʠʪʴ ʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʧʨʝʜʝʣʝʥʠʡ ʠ ʧʦʜʭʦʜʦʚ ʢ ʩʫʪʠ ʙʠʟʥʝʩ-
ʝʜʠʥʠʮ ʩ ʮʝʣʴʶ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʦʥʷʪʠʷ ʠ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʭ ʚʠʜʦʚ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ, ʢʦʪʦ-
ʨʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʪʘʧʘ ʨʘʟʚʠʪʠʷ ʚ ʩʬʝʨʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʩ ʦʜʥʦʡ 
ʩʪʦʨʦʥʳ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʨʠʩʢʦʚ, ʪʝʤ ʩʘ-
ʤʳʤ, ʥʫʞʜʘʶʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʮʝʜʫʨ ʫʧʨʘʚʣʝʥʠʷ [3, ʩ. 215]. 

ɺ ʤʘʣʦʤ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʝ ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ ʷʚʣʷʶʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ-
ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʤʘʪʝʨʠʘʣʴʥʦðʪʝʭʥʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʩʨʝʜʥʠʯʝʩʢʠʭ ʫʩʣʫʛ, ʘ 
ʪʘʢʞʝ ʥʘ ʚʳʭʦʜ ʥʘ ʨʳʥʦʢ. ʎʝʣʴ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʳ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪ ʤʝʭʘʥʠʟʤ ʝʸ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʤʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʚ ʝʸ ʨʘʤʢʘʭ. ɼʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʪʠʤʘʣʴ-
ʥʦ ʥʘʩʪʨʦʝʥʳ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʵʬʬʝʢʪʘ ʩ ʫʯʸʪʦʤ ʠʤʝʶʱʠʭʩʷ ʨʝʩʫʨʩʦʚ ʠ ʚʦʟʜʝʡʩʪʚʠʡ 
ʩʨʝʜʳ ʥʘ ʤʠʢʨʦ- ʠ ʤʘʢʨʦʫʨʦʚʥʷʭ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʘ ʥʝ ʙʫʜʝʪ ʜʘʚʘʪʴ ʜʦʣʞʥʳʡ ʵʬ-
ʬʝʢʪ ʚʩʣʝʜʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ ʠ ʩʨʝʜʩʪʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʯʠʪʘʝʤ, ʯʪʦ ʮʝʣʴ ʩʦʟʜʘ-
ʥʠʷ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʳ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʠʭ ʩʫʙʲʝʢʪʦʚ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ ʚ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʧʝʮʠʬʠʢʘ ʦʨʛʘʥʠʟʘ-
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ʮʠʠ ʠ ʢʦʦʨʜʠʥʘʮʠʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʫʥʠʢʘʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʩʫʙʲʝʢʪʦʤ ʩ ʧʦʤʦ-
ʱʴʶ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ. ʆʧʨʝʜʝʣʠʤ ʢʘʪʝʛʦʨʠʶ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʘ ð ʵʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʡ-
ʩʪʚʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʟʘʤʳʩʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ ʯʸʪʢʦ ʦʧʨʝʜʝʣʸʥʥʳʤʠ ʮʝʣʷʤʠ 
ʠ ʤʝʪʦʜʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ  

ʈʠʩʢ-ʤʝʥʝʜʞʤʝʥʪ ʙʫʜʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ ʜʦʩʪʘʪʦʯʥʦ ʵʬʬʝʢʪʠʚʝʥ, ʢʦʛʜʘ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʧʦʥʠʤʘʥʠʝ 
ʩʫʱʥʦʩʪʠ ʨʠʩʢʦʚ, ʪʝʤ ʩʘʤʳʤ ʙʫʜʝʪ ʩʧʦʩʦʙʝʥ ʧʨʦʚʝʩʪʠ ʛʨʘʤʦʪʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʨʘʙʦʪʫ ʩʧʦʩʦʙʥʫʶ 
ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʦʛʥʦʟʦʚ.  

ʉʪʦʠʪ ʦʪʤʝʪʴ, ʯʪʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʠ ʜʘʣʝʝ ʪʝʭʥʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-
ʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʪʘʢʦʤʫ ʚʦʧʨʦʩʫ ʢʘʢ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʘʥʘʣʠʟʫ 
ʨʠʩʢʘ, ʪʦ ʝʩʪʴ ʫʯʝʪ ʠ ʠʟʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʠʤʝʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʨʠʩʢʘ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦ 
ʯʝʪʢʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʵʢʦʥʦʤʠʢʠ, ʚ ʯʠʩʣʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ, ʠʤʝʶʱʠʭ ʧʨʷʤʦʝ ʚʣʠʷʥʠʷ ʥʘ 
ʩʫʙʲʝʢʪʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʉʫʝɦʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʜʝʨʞʘʥʠʶ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. ʋʧʨʘʚʣʝʥʠʝ ʨʠʩ-
ʢʘʤʠ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ ð ʩʪʠʣʴ ʫʧʨʘʚʣʝʥʠʷ ʠ ʬʦʨʤʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʩʥʠʞʝʥʠʝ ʭʦʟʷʡ-
ʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʚʥʫʪʨʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʩʪʨʫʢʪʫʨʳ. ʉʫʱʥʦʩʪʴ ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʩ 
ʧʦʤʦʱʴʶ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

- ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʮʠʢʣʠʯʝʩʢʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ 
ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʠʩʢʘʤʠ, ʘ ʪʘʢʞʝ ʪʝʭʥʦʣʦʛʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ, ʢ ʬʠʥʘʥʩʦ-
ʚʦʡ ʠ ʢ ʦʧʝʨʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ; 

- ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʘʤ ʦʧʨʝʜʝʣʷʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʮʝʣʠ, ʘ ʟʘʪʝʤ ʦʮʝ-
ʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʵʪʠʤ ʮʝʣʷʤ ʠ 
ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ; 

- ʢʣʶʯʝʚʳʝ ʧʨʦʮʝʩʩʳ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʚʷʟʘʥʳ ʩ ʨʝʘʣʠʟʘʮʠʝʡ ʩʪʨʘʪʝʛʠʠ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ ʠ 
ʚʢʣʶʯʘʶʪ ʬʠʥʘʥʩʦʚʦʝ ʠ ʦʧʝʨʘʪʠʚʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʥʩʦʣʠʜʘʮʠʶ ʠ ʦʪʯʝʪʥʦʩʪʴ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʘʥʘ-
ʣʠʟ ʠ ʤʦʥʠʪʦʨʠʥʛ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ [2, ʩ. 563]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʘʤʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʤʝʥʷʝʤʳʭ 
ʤʝʪʦʜʦʚ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʧʫʪʝʡ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. 

ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ 
ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʘʤʠ: 

ʯʝʪʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʳ (ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʮʝʣʝʡ ʠ ʟʘʜʘʯ); 
ʩʚʦʙʦʜʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʢʦʥʪʨʘʢʪʦʚ, ʥʝ ʧʨʦʪʠʚʦʨʝʯʘʱʠʭ ʦʙʱʠʤ ʧʨʠʥʮʠʧʘʤ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝ-

ʤʳ; 
ʘʚʪʦʥʦʤʠʷ ʚ ʜʝʡʩʪʚʠʠ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ; 
ʭʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ; 
ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʮʝʜʫʨʳ ʨʘʟʨʝʰʝʥʠʷ ʩʧʦʨʦʚ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʤʝʞʜʫ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʘʤʠ. 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʳʭ ʧʨʠʥʮʠʧʦʚ ʩʬʦʨʤʫʣʠʨʫʝʤ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʨʠʩ-

ʢʘʤʠ. 
ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʨʠʩʢʘ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʜʝʣʷʶʪ ʯʝ-

ʪʳʨʝ ʦʩʥʦʚʥʳʭ. ʇʝʨʚʳʡ ï ʠʥʞʝʥʝʨʥʳʡ, ʢʘʢ ʧʨʘʚʠʣʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʩʪʘʪʠʩʪʠʢʫ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʠʪʫʘ-
ʮʠʡ. ʂ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʪʥʝʩʝʤ, ʢ ʧʨʠʤʝʨʫ, ʘʚʘʨʠʠ, ʧʦʣʦʤʢʠ ʠ ʪ.ʧ. ʊʘʢ ʞʝ ʠʜʝʪ ʫʧʦʨ 
ʥʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʟʘ ʦʩʥʦʚʫ ʙʝʨʫʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʛʨʘʬʳ, 
ʘʥʘʣʠʟ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʠ ʨʘʩʯʸʪʝ ʩʦʙʳʪʠʡ ʠ ʜʝʨʝʚʴʝʚ ʦʪʢʘʟʦʚ. ʇʨʠ ʧʦʤʦʱʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 
ʧʦʢʘʟʘʪʝʣʝʡ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ, ʢʘʢʠʝ ʚʘʨʠʘʥʪʳ ʩʦʙʳʪʠʡ ʤʦʛʫʪ ʨʘʟʚʠʪʴʩʷ ʠʟ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 
ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʝʡʩʪʚʫʶʪ ʦʪ ʦʙʨʘʪʥʦʛʦ, ʙʣʘʛʦʜʘʨʷ ʥʠʤ 
ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʣʝʜʠʪʴ ʢʘʢʠʝ ʠʤʝʥʥʦ ʧʨʠʯʠʥʳ ʤʦʛʫʪ ʧʦʩʣʫʞʠʪʴ ʥʘʯʘʣʦʤ ʢʘʢʦʛʦ-ʪʦ ʥʝ ʞʝʣʘʝʤʦʛʦ 
ʷʚʣʝʥʠʷ. ʇʦʩʣʝ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʴʝʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ (ʪʦ ʝʩʪʴ 
ʢʘʞʜʦʡ ʚʝʪʚʠ), ʠ ʫʞʝ ʧʦʩʣʝ ʘʥʘʣʠʟʘ ʚʩʝʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ, ʩʯʠʪʘʝʪʩʷ ʢʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢ-
ʥʦʚʝʥʠʷ ʘʚʘʨʠʠ ʥʘ ʦʙʲʝʢʪʝ ʚ ʧʨʠʥʮʠʧʝ.  
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ʉʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʤʳ ʙʫʜʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ï ʤʦʜʝʣʴʥʳʡ. ʂʘʢ ʷʩʥʦ ʠʟ ʥʘʟʚʘʥʠʷ ʜʘʥ-
ʥʳʡ ʧʦʜʭʦʜ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʦʢʨʫʞʘ-
ʶʱʫʶ ʩʨʝʜʫ ʚ ʮʝʣʦʤ ʠʣʠ ʞʝ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʫ. ʊʘʢ ʞʝ ʚ ʚʠʜʝ ʤʦʜʝʣʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʦʪʝʨʠ 
ʦʪ ʥʝʚʝʨʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʠʣʠ ʞʝ ʙʘʟʦʚʳʡ ʵʬʬʝʢʪ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʦʜʭʦʜʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʘʥʝʝ ʙʘʟʠʨʫʶʪʩʷ, ʢʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʥʘ ʨʘʩʯʝʪʘʭ, ʥʦ, ʢ ʩʦʞʘʣʝʥʠʶ, 
ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʳ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 
ʜʣʷ ʪʘʢʠʭ ʨʘʩʯʝʪʦʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʠʤ ʩʣʝʜʫʶʱʠʡ, ʪʨʝʪʠʡ ʧʦʜʭʦʜ ð ʵʢʩʧʝʨʪʥʳʡ: ʚʝʨʦʷʪʥʦʩʪʠ 
ʨʘʟʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ, ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʨʝʟʫʣʴʪʘʪʳ ʧʦʪʝʨʴ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝ ʚʳʯʠʩʣʝʥʠʷʤʠ, 
ʘ ʚʳʙʦʨʦʯʥʳʤ ʦʧʨʦʩʦʤ ʦʧʳʪʥʝʡʰʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʇʦʩʣʝʜʥʠʡ, ʯʝʪʚʝʨʪʳʭ ʧʦʜʭʦʜ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ï ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ. ɿʜʝʩʴ ʛʣʘʚʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ 
ʥʘʩʝʣʝʥʠʝ ʠ ʠʭ ʤʥʝʥʠʝ, ʥʘ ʦʩʥʦʚʝ ʩʦʮʠʘʣʴʥʦʛʦ ʦʧʨʦʩʘ, ʠʣʠ ʜʨʫʛʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘ-
ʮʠʠ ʚʳʷʩʥʷʝʪʩʷ ʦʪʥʦʰʝʥʠʝ ʛʨʫʧʧ ʣʶʜʝʡ ʩ ʨʘʟʣʠʯʥʳʤ ʩʦʮʠʘʣʴʥʳʤ ʠ ʤʘʪʝʨʠʘʣʴʥʳʤ ʩʪʘʪʫʩʦʤ ʢ ʨʠʩʢʫ. 

ʂʘʢ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʢʘʞʜʳʡ ʠʟ ʧʦʜʭʦʜʦʚ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʠʩʢʘ ʢʘʨʜʠʥʘʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʧʨʝʜʳʜʫʱʝʛʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʩ ʪʝʤ ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʠʘ-
ʧʘʟʦʥ ʟʘʜʘʯ ʢʨʘʡʥʝ ʰʠʨʦʢ. ʊʘʢ ʞʝ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ ʠ ʩʣʦʞʥʦʩʪʴ ʨʠʩʢʘ, ʢʘʢ ʷʚʣʝʥʠʷ ʚ ʮʝʣʦʤ, ʜʣʷ ʪʦʡ ʠʣʠ 
ʠʥʦʡ ʩʠʪʫʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʜʭʦʜ. ʂʦʥʝʯʥʦ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠ ʩʪʘʪʫʩ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ, ʝʛʦ ʦʧʳʪ ʠ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ. 

ʋ ʢʘʞʜʦʛʦ ʠʟ ʤʝʪʦʜʦʚ ʝʩʪʴ ʢʘʢ ʩʚʦʠ ʜʦʩʪʦʠʥʩʪʚʘ, ʪʘʢ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʧʦʵʪʦʤʫ ʢʨʘʡʥʝ ʚʘʞʥʦ ʚʳ-
ʙʨʘʪʴ ʠʤʝʥʥʦ ʪʦʪ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʜʭʦʜʠʪ ʧʨʝʜʧʨʠʷʪʠʶ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʦʮʝʥʢʦʡ ʨʠʩʢʘ. ʆʩʥʦʚʦʧʦ-
ʣʘʛʘʶʱʝʡ ʯʘʩʪʴʶ ʦʮʝʥʢʠ ʨʠʩʢʘ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ. ʂʣʶʯʝʚʳʤʠ 
ʠʩʪʦʯʥʠʢʘʤʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʦʩʪʦʚʝʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʦʨʫ-
ʜʦʚʘʥʠʷ, ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʜʝʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʢʘʭ. ʊʘʢ ʞʝ ʥʝʤʘʣʦʚʘʞ-
ʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʫʪʝʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʘʚʘʨʠʡʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 
ʚʝʨʥʦ ʠʩʪʦʣʢʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʨʠʩʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʟʥʘʚʘʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʠʭ ʧʨʝʜʧʦʩʳʣʢʠ. ɸʥʘ-
ʣʠʟ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ð ʵʪʦ ʧʝʨʝʚʦʜ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʥʘʯʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʧʨʝʜʣʦʞʝʥʠʡ, 
ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʠ ʦʮʝʥʢʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʠʩʢʘ, ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠʪʦʛʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʂʘʢ ʧʨʘʚʠʣʦ ʚ ʠʪʦʛʝ ʠʩʪʦʯʥʠʢʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʜʝʥʪʠʬʠʮʠʨʫʶʪʩʷ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ, ʜʦʣʞʥʳ 
ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦʙ ʦʩʥʦʚʥʳʭ ʘʩʧʝʢʪʘʭ, ʠʤʝʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ 
ʨʠʩʢʦʚ. 

ʍʦʪʝʣʦʩʴ ʙʳ ʦʙʦʟʥʘʯʠʪʴ ʪʦ ʬʘʢʪ, ʯʪʦ ʜʦʨʦʛʦʩʪʦʷʱʠʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝʪ ʥʝ 
ʜʘʶʪ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʟʥʘʯʝʥʠʷ ʨʠʩʢʘ, ʥʘʦʙʦʨʦʪ, ʪʦʯʥʦʩʪʴ ʦʙʳʯʥʦ ʚʦʚʩʝ ʥʝʚʝʣʠʢʘ. ɼʘʞʝ ʧʨʠ ʫʩʣʦʚʠʠ, 
ʯʪʦ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʧʦʣʥʦʡ ʤʝʨʝ, ʯʪʦ ʜʘʥʥʳʝ ʜʦʩʪʦʚʝʨʥʳ ʠ ʥʝ ʪʨʝʙʫʶʪ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ, ʪʦʯʥʦ ʨʘʩʯʝʪʦʚ ʦʙʳʯʥʦ ʥʝ ʚʳʰʝ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ. ɿʘʯʘʩʪʫʶ ʧʦʣʝʟʥʝʝ ʧʨʦʚʝʩʪʠ ʧʦʣ-
ʥʫʶ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʨʠʩʢʘ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʥʳʭ ʘʣʴʪʝʨʥʘʪʠʚ (ʢ ʧʨʠʤʝʨʫ, ʨʘʟʤʝʱʝʥʠʝ 
ʦʙʦʨʫʜʦʚʘʥʠʷ), ʥʝʞʝʣʠ ʜʣʷ ʢʘʢʦʛʦ-ʪʦ ʚʳʚʦʜʘ ʦ ʟʘʱʠʱʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʘ), ʩʪʝʧʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢ-
ʪʘ ʥʝ ʚʩʝʛʜʘ ʠʛʨʘʝʪ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʅʘ ʦʩʥʦʚʝ ʦʧʳʪʘ ʟʘʨʫʙʝʞʥʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝ-
ʥʝʥʠʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʨʠʩʢʘ. ʀʤʝʥʥʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʨʘʟ-
ʨʘʙʦʪʘʪʴ ʥʘʠʙʦʣʴʰʠʡ ʩʧʝʢʪʨ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʜʦʩʪʠ-
ʛʘʪʴ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʨʠʩʢʘʤʠ ʩ ʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʠ ʤʝʥʴʰʠʤ ʦʙʲʝʤʦʤ ʠʥʬʦʨʤʘ-
ʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʥʝ ʩʪʦʠʪ ʦʪʦʜʚʠʛʘʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʨʠʩʢʘ ʥʘ ʚʪʦʨʦʡ ʧʣʘʥ, ʧʦʣʝʟ-
ʥʦʩʪʴ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʦʯʝʥʴ ʚʳʩʦʢʘ, ʙʳʚʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʧʨʠʤʝʥʠʪʴ ʧʨʦʩʪʦ ʥʝʚʦʟ-
ʤʦʞʥʦ, ʢ ʧʨʠʤʝʨʫ, ʧʨʠ ʘʥʘʣʠʟʝ ʩʣʦʞʥʳʭ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ 
ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʨʠʩʢʘ ʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ɿʜʝʩʴ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʝ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʝ ʭʘ-
ʨʘʢʪʝʨʠʩʪʠʢʠ ʨʠʩʢʘ, ʥʦ ʠ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʨʝʜʳ, ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ ʨʠʩʢʘ ʣʶʜʴ-
ʤʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʤʠ ʦʮʝʥʢʫ, ʠ ʧʨ. ʉʫʱʝʩʪʚʝʥʥʫʶ ʟʥʘʯʠʤʦʩʪʴ ʠʤʝʝʪ ʦʙʣʘʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ, ʩ ʫʯʝʪʦʤ ʢʦʪʦʨʦʡ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚʩʝ ʦʩʥʦʚʥʳʝ ʨʠʩʢ-ʨʝʰʝʥʠʷ. 

ʉʬʝʨʘ ʧʨʠʝʤʣʝʤʳʭ ʠ ʚʦʟʤʦʞʥʳʭ ʨʠʩʢ-ʨʝʰʝʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʝ ʤʝʞʜʫ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʠ 
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ʥʝʜʦʧʫʩʪʠʤʦ ʚʳʩʦʢʠʤ ʫʨʦʚʥʷʤʠ ʨʠʩʢʘ. ɺ ʵʪʦʤ ʦʪʨʝʟʢʝ ʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʘʨʘʪʴʩʷ ʩʜʚʠʥʫʪʴ ʨʠʩʢ ʚ ʤʝʥʴ-
ʰʫʶ ʩʪʦʨʦʥʫ ʩ ʧʦʤʦʱʴʶ ʧʦʠʩʢʘ ʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʩʧʦʩʦʙʥʳʭ ʧʨʠʚʝʩʪʠ ʢ ʨʘʚʥʦʚʝʩʠʶ ʟʘʪʨʘʪʳ ʨʝ-
ʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʩʠʣʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʨʠʩʢʘ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʝʩʣʠ ʥʝ 
ʫʣʫʯʰʝʥʠʷ ʩʦʮʠʘʣʴʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ, ʪʦ ʚ ʢʨʘʡʥʝʤ ʩʣʫʯʘʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʩʦʮʠʘʣʴ-
ʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ (ʚʝʜʴ ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ ʨʠʩʢ-ʨʝʰʝʥʠʝ ʥʦʩʠʪ ʥʠʢʘʢ ʥʝ ʧʨʦʤʳʰʣʝʥʥʳʡ, ʘ ʦʙʱʝʩʪʚʝʥ-
ʥʳʡ ʠ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʡ ʚʠʜ). 

ɸʥʘʣʠʟ ʨʠʩʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʥʘʨʫʞʠʪʴ ʪʝʥʜʝʥʮʠʠ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʥʘʜʝʞʥʝʝ ʠʥ-
ʚʝʩʪʠʨʦʚʘʪʴ ʨʝʩʫʨʩʳ, ʛʜʝ ʠʤʝʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ, ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʫʤʝʥʴʰʠʪʴ ʨʠʩʢ. 

ɼʣʷ ʦʮʝʥʢʠ ʨʠʩʢʘ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-
ʩʪʠʢʠ ʨʠʩʢʦʚʦʡ ʩʠʪʫʘʮʠʠ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʨʠʩʢʦʚʦʛʦ ʨʝʰʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʘ ʩ 
ʧʦʤʦʱʴʶ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜʩʯʝʪ ʩʦʮʠʘʣʴʥʦ-
ʧʨʘʚʦʚʳʭ, ʧʦʣʠʪʠʯʝʩʢʠʭ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ, ʥʨʘʚʩʪʚʝʥʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʜʝʡʩʪʚʠʡ. 
ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʙʦʣʴʰʠʝ ʟʦʥʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʛʦ ʨʠʩʢʘ: ʩʬʝʨʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʠ ʩʬʝʨʘ ʝʛʦ 
ʨʝʘʣʠʟʘʮʠʠ. ʆʙʣʘʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʚ ʩʬʦʨʤʠʨʦʚʘʚʰʝʤʩʷ ʢʦʤʧʘʥʠʠ ʤʝʥʴʰʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʨʠʩʢʫ. 
ɼʨʫʛʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʦʡ ʢʦʤʧʘʥʠʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʦʜʠʥʘʢʦʚʦʡ ʤʝʨʝ 
ʚʳʩʦʢʦʨʠʩʢʦʚʘʥʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʨʘʚʥʦ ʢʘʢ ʦʙʣʘʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʪʘʢ ʠ ʩʬʝʨʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ʚ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʯʠʪʘʶʪʩʷ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʦʮʝʥʢʠ ʩʦʙʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʦʜʙʦʨ ʚʝʨʥʦʡ 
ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ, ʦʪʙʦʨ ʥʦʚʝʡʰʠʭ ʠʜʝʡ, ʧʦʜʭʦʜʷʱʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʠʭ ʚʦʧʣʦʱʝʥʠʷ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ. 

ɺ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯʘʭ ʧʦʜ ʨʠʩʢʦʤ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʢʘʢʦʡ-ʪʦ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʝ-
ʫʜʘʯʠ, ʪʦ ʤʘʩʰʪʘʙ ʚʦʟʤʦʞʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʸ, ʘ ʪʦ ʠ ʢʦʤʙʠʥʘʮʠʶ ʜʚʫʭ ʵʪʠʭ ʚʝʣʠʯʠʥ. ʆʧʠʩʳʚʘʷ ʨʠʩʢ 
ʥʫʞʥʦ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʠ ʚʳʛʦʜʫ, ʢʦʪʦʨʫʶ ʧʦʣʫʯʘʝʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʚʝʣʠ-
ʯʠʥʘ ʨʠʩʢʘ ð ʵʪʦ ʥʝ ʢʘʢʦʝ-ʪʦ ʦʜʥʦ ʯʠʩʣʦ, ʘ ʩʢʦʨʝʝ ʚʝʢʪʦʨ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʀ 
ʧʦʵʪʦʤʫ, ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʤ ʚʳʙʦʨʦʤ, ʧʨʦʮʝʜʫʨʘ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳ-
ʚʘʝʪʩʷ ʪʝʦʨʠʝʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʨʠʩ. 4). 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʮʝʥʢʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʙʦʨ ʠ ʦʙʨʘ-
ʙʦʪʢʫ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ð ʵʪʦ ʦʜʠʥ ʠʟ ʩʣʦʞʥʳʭ ʵʪʘʧʦʚ ʧʦʩʢʦʣʴʢʫ ʦʪ ʢʘʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘ-
ʚʠʩʷʪ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ. ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʨʠʩʢʦʚ ʥʝ ʤʝʥʝʝ ʚʘʞʥʳʡ ʵʪʘʧ ʦʮʝʥʢʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʠʩ-
ʢʦʚ ʚ ʩʬʝʨʝ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʪʨʝʙʫʝʪ ʜʣʷ ʢʘʞʜʦʡ ʙʠʟʥʝʩ-ʝʜʠʥʠʮʳ, ʠ ʜʘʞʝ ʢʦʥʢʨʝʪʥʦʡ ʨʳ-
ʥʦʯʥʦʡ ʩʠʪʫʘʮʠʠ ʩʚʦʝʡ, ʟʘʯʘʩʪʫʶ ʫʥʠʢʘʣʴʥʦʡ, ʛʣʫʙʦʢʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʠʩʢʦʚ ʥʝ 
ʣʝʞʠʪ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʙ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʥʘʯʘʚ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 
ʚʘʨʠʘʥʪʳ ʨʘʟʚʠʪʠʷ ʩʦʙʳʪʠʡ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʪʢʣʦʥʝʥʠʷ 
ʬʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʪ ʧʣʘʥʠʨʫʝʤʳʭ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ ʩʥʠʞʝʥʠʷ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 
ʨʠʩʢʦʚ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʙʦʨ ʥʘʠʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ. 

ʉ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʳʡ ʨʠʩʢ-ʤʝʥʝʜʞʤʝʥʪ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʦʥʠʤʘʥʠʠ ʩʫʱʥʦʩʪʠ ʨʠʩʢʦʚ ʠ 
ʧʨʠʤʝʥʝʥʠʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 
ʧʨʦʛʥʦʟʦʚ, ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ 
ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ: 

- ʧʨʠʥʮʠʧʳ ʮʝʣʝʚʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʧʦʜʯʠʥʝʥʠʠ ʚʩʝʭ ʟʘʜʘʯ ʙʠʟʥʝʩ-
ʝʜʠʥʠʮʳ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʨʝʰʝʥʠʷ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʙʣʶʜʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝ-
ʜʝʨʘʮʠʠ; 

- ʧʨʠʥʮʠʧʳ ʮʝʣʦʩʪʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜ-
ʨʘʟʜʝʣʝʥʠʷʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʫʙʲʝʢʪʘ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʢʘʢ ʵʣʝʤʝʥ-
ʪʦʚ ʝʜʠʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ; 

- ʧʨʠʥʮʠʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʝʜʠʥʩʪʚʘ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʠ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʨʦʮʝʜʫʨʘʤ ʠʟ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠʥʬʦʨʤʘ-
ʮʠʠ, ʢʘʢ ʧʦ ʚʝʨʪʠʢʘʣʠ, ʪʘʢ ʠ ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ, ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ; 

- ʧʨʠʥʮʠʧ ʟʘʢʦʥʥʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʧʨʠʥʠʤʘʝʤʳʭ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 
ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ ʨʠʩʢʦʚ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 
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- ʧʨʠʥʮʠʧ ʝʜʠʥʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʝʜʠʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 
ʧʨʠʥʷʪʠʶ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʧʨʠʥʠʤʘʝʤʳʤ ʤʝʨʘʤ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠʣʠ ʤʠʥʠʤʠʟʘʮʠʠ 
ʨʠʩʢʦʚ. 

- ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʢʘʟʘʥʥʳʭ ʧʨʠʥʮʠʧʘʭ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʦʙʝʩʧʝʯʠʪ ʦʨʛʘʥʠʟʘʮʠʶ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ɿʘʪʝʤ ʩʣʝʜʫʝʪ ʧʝʨʝʢʣʶʯʠʪʴʩʷ ʚ ʫʧʨʘʚʣʝʥʠʠ ʨʠʩʢʦʤ ʢ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʧʦʜʭʦʜʫ, ʚ ʢʦʪʦʨʦʤ ʨʝ-
ʩʫʨʩʳ ʠ ʤʝʪʦʜʳ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʙʩʦʣʶʪʥʦ ʚʩʝʡ ʢʦʤʧʘʥʠʠ, ʘ ʚ ʫʧʨʘʚʣʝʥʠʠ ʢʦʤʧʘʥʠʝʡ ʝʩʪʴ 
ʭʦʨʦʰʦ ʧʨʦʜʫʤʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ. ʀʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ï ʵʪʦ ʘʢʪʠʚʥʘʷ ʧʦʟʠʮʠʷ, ʪʘʢ ʢʘʢ ʧʦʜʨʘʟʫʤʝ-
ʚʘʝʪ ʥʝ ʧʘʩʩʠʚʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʨʠʩʢ, ʪʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ 
ʦʧʘʩʥʦʩʪʠ. 

ʇʨʠʚʝʜʝʥʥʳʡ ʚ ʜʘʥʥʦʤ ʧʘʨʘʛʨʘʬʝ ʘʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-
ʣʝʥʠʷ ʨʠʩʢʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʫʙʲʝʢʪʦʚ, ʧʦʟʚʦʣʠʣ: 

ʥʘʤʝʪʠʪʴ ʩʚʦʡ ʧʦʜʭʦʜ ʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ; 
ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ. 
ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʧʦʣʦʞʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʩ ʧʦʤʦʱʴʶ ʙʠʟʥʝʩ-ʝʜʠʥʠʮ. ʀʭ ʫʯʝʪ ʧʨʠʥʦʩʠʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʧʝʮʠʬʠ-
ʢʫ ʚ ʤʝʪʦʜʦʣʦʛʠʶ ʧʦʩʪʨʦʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʚ ʵʢʦʥʦʤʠʢʝ. ɹʦ-
ʣʝʝ ʧʦʜʨʦʙʥʦ ʤʝʪʦʜʦʣʦʛʠʶ ʧʦʩʪʨʦʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ʨʘʩʩʤʦʪʨʠʤ ʚ ʩʣʝ-
ʜʫʶʱʝʡ ʛʣʘʚʝ. 
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616 ʩ. 
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Ã´º 330 

ÁÃÉ½¾ÁÂÌ, ¿¾½ÏÂ¸µ ¸ ¾Á½¾²½Ëµ ·°´°Ç¸ 
Íº¾½¾¼¸ÇµÁº¾¹ ±µ·¾¿°Á½¾ÁÂ¸ 
¿Àµ´¿À¸ÏÂ¸Ï. Í»µ¼µ½ÂË ¸ Á¸ÁÂµ¼Ë 
Íº¾½¾¼¸ÇµÁº¾¹ Á¸ÁÂµ¼Ë ¿Àµ´¿À¸ÏÂ¸Ï 

¾ÒçÐàÕÝÚÞ °ÝâÞÝ ÁÕàÓÕÕÒØç 
ʉʪʫʜʝʥʪ 

ɸʅʆ ɺʆ çɹʝʣʛʦʨʦʜʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʢʦʦʧʝʨʘʮʠʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘè 
 

ɹʦʦʧʫʙʯʡʸ: ʇʨʦʠʟʚʝʜʝʥ ʨʘʟʙʦʨ ʪʝʨʤʠʥʘ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè. ʇʨʠʚʝʜʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 
ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʜʣʷ ʧʦʜ-
ʜʝʨʞʘʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʈʘʟʦʙʨʘʥʳ ʩʫʙʲʝʢʪʳ ʠ ʦʙʲʝʢʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʳ 
ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʝʦ-
ʨʝʪʠʯʝʩʢʠ ʧʨʠʚʝʜʝʥʘ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʢʦʥʦʤʠʢʘ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʵʣʝʤʝʥʪʳ, ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʝʥʠʝ, ʦʙʲʝʢʪ 
,ʩʫʙʲʝʢʪ, ʤʦʜʝʣʴ, ʨʘʟʨʘʙʦʪʢʘ. 
 
ESSENCE, CONCEPT AND MAIN OBJECTIVES OF ECONOMIC SECURITY OF COMPANY. ELEMENTS 

AND SYSTEMS OF ECONOMIC SYSTEM OF COMPANY 
 

Ovcharenko Anton Sergeyevich 
 

Abstract: Analysis of the term "economic security" is made. The need of creation of system of economic secu-
rity is given. The main tasks that are performed to maintain security were given. Elements that must be con-
sidered in developing of economic security system are given. Theoretically, a model of system construction is 
given. 
Key words: economy, economic security, elements, system, providing, object, subject, model, development. 

 
ʉ ʨʘʟʚʘʣʦʤ ʉʦʶʟʘ ʉʦʚʝʪʩʢʠʭ ʉʦʮʠʘʣʠʩʪʠʯʝʩʢʠʭ ʈʝʩʧʫʙʣʠʢ ʠ ʧʝʨʝʭʦʜʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

ʧʣʘʥʦʚʦʡ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʜʜʝʨʞʠʚʘʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʪ̫ʠʡ, 
ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ ʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʝʸ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 
ʇʦʥʷʪʠʝ çʵʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴè ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʚʳʤ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʝʛʦ ʟʥʘʯʠʤʦʩʪʴ 
ʢʨʘʡʥʝ ʚʳʩʦʢʘ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʤʠʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ.  

ʇʨʝʜʧʨʠʷʪʠʝ - ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʥʝʧʨʝʨʳʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʘ ʪʘʢ-
ʞʝ ʧʦʜʚʝʨʞʝʥʘ ʧʨʦʮʝʩʩʘʤ ʧʦʩʪʦʷʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʩʪʨʝʤʷʱʝʡʩʷ ʢ ʩʘʤʦʩʦʭʨʘ-
ʥʝʥʠʶ ʠ ʚʠʜʦʠʟʤʝʥʝʥʠʶ, ʨʝʘʛʠʨʫʶʱʝʡ ʢʘʢ ʚʥʝʰʥʠʝ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ [5]. 

ʇʦʥʷʪʠʝ ʪʝʨʤʠʥʘ çʕʢʦʥʦʤʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷè ʤʦʞʥʦ ʨʘʩʢʨʳʪʴ ʢʘʢ ʧʦʜʜʝʨʞʘʥʠʝ 
ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʦʩʪʫʧʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʶ. ʂ ʜʘʥʥʳʤ ʨʝʩʫʨʩʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʘʪʝʨʠʘʣʴʥʳʝ ʙʣʘʛʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, 
ʩʦʮʠʘʣʴʥʳʝ ʠ ʶʨʠʜʠʯʝʩʢʠʝ. ʊʦʣʴʢʦ ʩ ʜʦʩʪʠʞʝʥʠʝʤ ʠ ʫʜʝʨʞʘʥʠʝʤ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ʵʢʦʥʦ-




















































































































































































































































































































































































































































































































































