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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

20.10.2018 ʛ. 

IX ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʅʅʆɺɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʅɸʋʂɽ ʀ ʆɹʈɸɿʆɺɸʅʀʀè 

 

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  



¸½½¾²°Æ¸¾½½Ëµ ÂµÅ½¾»¾³¸¸ ² ½°Ãºµ ¸ ¾±À°·¾²°½¸¸ 11 

 

IXInternational scientific conference | www.naukaip.ru 

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 50 

ºÐßØÛÛïàÝÐï ÔÕäÕÚâÞáÚÞßØï 
»ãÚÐÝØÝÐ ¼ÐàØÝÐ °ÛÕÚáÕÕÒÝÐ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʬʠʟʠʢʠ, 

±ãÓàÞÒ ¸ÒÐÝ ¼ØåÐÙÛÞÒØç 
ʩʪʫʜʝʥʪ II ʢʫʨʩʘ ʛʨʫʧʧʳ ʊʆʈɸʊ.17ɸ 

ɻʆʋ ɺʆ çɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 
ʃʠʢʠʥʦ-ɼʫʣʝʚʩʢʠʡ ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʂʦʣʣʝʜʞ ʬʠʣʠʘʣ ɻɻʊʋ 

 

ɹʦʦʧʫʙʯʡʸ: ʂʘʧʠʣʣʷʨʥʘʷ ʜʝʬʝʢʪʦʩʢʦʧʠʷ (ʢʘʧʠʣʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ 
ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʷ, ʥʝʚʠʜʠʤʳʭ ʠʣʠ ʩʣʘʙʦ ʚʠʜʠʤʳʭ ʜʣʷ ʥʝʚʦʦʨʫʞʝʥʥʦʛʦ ʛʣʘʟʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʩʢʚʦʟʥʳʭ 
ʜʝʬʝʢʪʦʚ (ʪʨʝʱʠʥʳ, ʧʦʨʳ, ʥʝʧʨʦʚʘʨʳ, ʤʝʞʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʢʦʨʨʦʟʠʷ, ʨʘʢʦʚʠʥʳ, ʩʚʠʱʠ ʠ ʪ.ʜ.) ʚ 
ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʟʜʝʣʠʷʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʢʦʥʩʦʣʠʜʘʮʠʠ, ʛʣʫʙʠʥʳ ʠ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʘʧʠʣʣʷʨʥʦʝ ʷʚʣʝʥʠʝ, ʢʘʧʠʣʣʷʨ,  ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʘʧʠʣʣʷʨʥʳʡ (ʮʚʝʪʥʦʡ) ʤʝʪʦʜ 
ʜʝʬʝʢʪʦʩʢʦʧʠʠ. 

 
LIQUID PENETRANT INSPECTION 

 
Lukanina Marina Alekseevna, 

Bugrov Ivan Mikhailovich 
 

 Abstract: liquid penetrant testing (liquid penetrant inspection) is intended for the detection and inspection that 
are invisible or barely visible to the naked eye the surface and through defects (cracks, pores, lack of fusion, 
inter-granular corrosion, sinks, fistula, etc.) in controlled goods, the definition of consolidation, the depth and 
orientation on the surface. 
Keywords: capillary phenomenon, capillary, research, capillary (color) method of defectoscopy. 

 
ʂʘʧʠʣʣʷʨ ï ʵʪʦ ʦʯʝʥʴ ʫʟʢʘʷ ʪʨʫʙʢʘ, ʚ ʢʦʪʦʨʦʡ ʞʠʜʢʦʩʪʴ ʚʝʜʝʪ ʩʝʙʷ ʦʩʦʙʳʤ ʦʙʨʘʟʦʤ. ʇʨʠʤʝʨʦʚ 

ʪʘʢʠʭ ʩʦʩʫʜʦʚ ʤʥʦʛʦ ʚ ʧʨʠʨʦʜʝ ï ʢʘʧʠʣʣʷʨʳ ʢʨʦʚʝʥʦʩʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʨʠʩʪʳʭ ʪʝʣ, ʧʦʯʚʳ, ʨʘʩʪʝʥʠʡ ʠ 
ʪ.ʜ.  

ʗ ʠʩʩʣʝʜʦʚʘʣ ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ (ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ) ʠ ʮʚʝʪʥʦʡ ʤʝʪʦʜʳ ʢʘʧʠʣʣʷʨʥʦʡ ʜʝʬʝʢʪʦʩʢʦ-
ʧʠʠ. 

ɺ ʦʩʥʦʚʥʦʤ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠʣʠ ʫʩʣʦʚʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʣʷʪʴ ʦʯʝʥʴʤʘʣʳʝ ʜʝ-
ʬʝʢʪʳ (ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ) ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʧʨʠ ʦʙʳʯʥʦʤ ʚʠʟʫʘʣʴʥʦʤ ʦʩʤʦʪʨʝ ʥʝʚʦ-
ʦʨʫʞʝʥʥʳʤ ʛʣʘʟʦʤ ʧʨʦʩʪʦ ʥʝʚʦʟʤʦʞʥʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʞʝ ʧʦʨʪʘʪʠʚʥʳʭ ʦʧʪʠʯʝʩʢʠʭ ʧʨʠʙʦʨʦʚ, ʥʘʧʨʠ-
ʤʝʨ ʫʚʝʣʠʯʠʪʝʣʴʥʦʡ ʣʫʧʳ ʠʣʠ ʤʠʢʨʦʩʢʦʧʘ, ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟ-ʟʘ 
ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʣʠʯʠʤʦʩʪʠ ʜʝʬʝʢʪʘ ʥʘ ʬʦʥʝ ʤʝʪʘʣʣʘ ʠ ʥʝʭʚʘʪʢʠ ʧʦʣʷ ʟʨʝʥʠʷ ʧʨʠ ʢʨʘʪʥʳʭ ʫʚʝʣʠʯʝ-
ʥʠʷʭ. 

ʂʘʧʠʣʣʷʨʥʘʷ ʜʝʬʝʢʪʦʩʢʦʧʠʷ (ʢʘʧʠʣʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ) ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʥʩʧʝʢ-
ʪʠʨʦʚʘʥʠʷ, ʥʝʚʠʜʠʤʳʭ ʠʣʠ ʩʣʘʙʦ ʚʠʜʠʤʳʭ ʜʣʷ ʥʝʚʦʦʨʫʞʝʥʥʦʛʦ ʛʣʘʟʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʩʢʚʦʟʥʳʭ ʜʝ-
ʬʝʢʪʦʚ (ʪʨʝʱʠʥʳ, ʧʦʨʳ, ʥʝʧʨʦʚʘʨʳ, ʤʝʞʢʨʠʩʪʘʣʣʠʯʝʩʢʘʷ ʢʦʨʨʦʟʠʷ, ʨʘʢʦʚʠʥʳ, ʩʚʠʱʠ ʠ ʪ.ʜ.) ʚ ʢʦʥʪʨʦ-
ʣʠʨʫʝʤʳʭ ʠʟʜʝʣʠʷʭ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʢʦʥʩʦʣʠʜʘʮʠʠ, ʛʣʫʙʠʥʳ ʠ ʦʨʠʝʥʪʘʮʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʅʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʘ ʪʠʧʘ ʥʘʨʫʰʝʥʠʷ ʩʧʣʦʰʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʢʘʧʠʣʣʷʨ-
ʥʳʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʣʦʩʪʝʡ, ʩʚʦʙʦʜʥʳʭ ʦʪ ʟʘʛʨʷʟʥʝʥʠʡ ʠ ʜʨʫʛʠʭ ʚʝɦ ʝʩʪʚ, ʠʤʝʶʱʠʭ 
ʚʳʭʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʦʚ ʠ ʛʣʫʙʠʥʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʫʶ ʰʠʨʠʥʫ ʠʭ 
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ʨʘʩʢʨʳʪʠʷ.  
ɼʝʬʝʢʪʳ ʚʳʷʚʣʷʶʪ, ʦʙʥʘʨʫʞʠʚʘʷ ʞʠʜʢʦʩʪʴ, ʦʩʪʘʚʰʫʶʩʷ ʚ ʠʭ ʧʦʣʦʩʪʷʭ ʧʦʩʣʝ ʫʜʘʣʝʥʠʷ ʝʸ ʩ ʢʦʥ-

ʪʨʦʣʠʨʫʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʢʘʧʠʣʣʷʨʥʳʤ ʤʝʪʦʜʦʤ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 5 
ʩʪʘʜʠʡ: 

1. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ (ʠʩʧʦʣʴʟʫʶʪ ʦʯʠʩʪʠʪʝʣʴ) 
 
 

. 
 

ʉʡʪ. 1 
2. ʅʘʥʝʩʝʥʠʝ ʧʝʥʝʪʨʘʥʪʘ.  
 

 

 
ʉʡʪ. 2                                                   ʉʡʪ. 3 

 
3. ʋʜʘʣʝʥʠʝ ʠʟʣʠʰʢʦʚ ʧʝʥʝʪʨʘʥʪʘ. 
 

 

  
 

ʉʡʪ. 4                                                  ʉʡʪ. 5  
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4. ʅʘʥʝʩʝʥʠʝ ʧʨʦʷʚʠʪʝʣʷ 
 

 
çʉʡʪ. 6è 

 
5. ʂʦʥʪʨʦʣʴ 
ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʏʪʦʙʳ ʢʨʘʩʠʪʝʣʴ ʤʦʛ ʧʨʦʥʠʢʥʫʪʴ ʚ ʜʝʬʝʢʪʳ ʥʘ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʝʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʦʯʠʩʪʠʪʴ ʚʦʜʦʡ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʠʤ ʦʯʠʩʪʠʪʝʣʝʤ. ɺʩʝ  ʟʘʛʨʷʟʥʷʶʱʠʝ 
ʚʝʱʝʩʪʚʘ (ʤʘʩʣʘ, ʨʞʘʚʯʠʥʘ, ʠ ʪ.ʧ.) ʣʶʙʳʝ   ʧʦʢʨʳʪʠʷ (ʃʂʇ, ʤʝʪʘʣʣʠʟʘʮʠʷ) ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʳ ʩ 
ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʚʳʩʫʰʠʚʘʝʪʩʷ, ʯʪʦʙʳ ʚʥʫʪʨʠ ʜʝʬʝʢʪʘ ʥʝ ʦʩʪʘʚʘ-
ʣʦʩʴ ʚʦʜʳ ʠʣʠ ʦʯʠʩʪʠʪʝʣʷ. 

ʅʘʥʝʩʝʥʠʝ ʧʝʥʝʪʨʘʥʪʘ. ʇʝʥʝʪʨʘʥʪ, ʦʙʳʯʥʦ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ, ʥʘʥʦʩʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʫʪʝʤ ʨʘʩ-
ʧʳʣʝʥʠʷ, ʢʠʩʪʴʶ ʠʣʠ ʧʦʛʨʫʞʝʥʠʝʤ ʆʂ ʚ ʚʘʥʥʫ, ʜʣʷ ʭʦʨʦʰʝʡ ʧʨʦʧʠʪʢʠ ʠ ʧʦʣʥʦʛʦ ʧʦʢʨʳʪʠʷ ʧʝʥʝʪʨʘʥʪʦʤ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 5- 50 0ʉ, ʥʘ ʚʨʝʤʷ 5-30 ʤʠʥ. 

ʋʜʘʣʝʥʠʝ ʠʟʣʠʰʢʦʚ ʧʝʥʝʪʨʘʥʪʘ. ʀʟʙrʪʦʢ ʧʝʥʝʪʨʘʥʪʘ ʫʜʘʣʷʝʪʩʷ ʧʨʦʪʠʨʢʦʡ ʩʘʣʬʝʪʢʦʡ, ʧʨʦʤʳʚʘ-
ʥʠʝʤ ʚʦʜʦʡ. ʀʣʠ ʪʝʤ ʞʝ ʦʯʠʩʪʠʪʝʣʝʤ, ʯʪʦ ʠ ʥʘ ʩʪʘʜʠʠ ʧʨʝʜʚʘʨʠʪʝʣʥɹʦʡ ʦʯʠʩʪʢʠ. ʇʨʠ ʵʪʦʤ ʧʝʥʝʪʨʘʥʪ 
ʜʦʣʞʝʥ ʙʳʪʴ ʫʜʘʣʝʥ ʩ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʥʠʢʘʢ ʥʝ ʠʟ ʧʦʣʦʩʪʠ ʜʝʬʝʢʪʘ. ʇʦʚʝʨʭʥʦʩʪʴ ʜʘʣʝʝ ʚʳʩʫʰʠʚʘʝʪʩʷ 
ʩʘʣʬʝʪʢʦʡ ʙʝʟ ʚʦʨʩʘ ʠʣʠ ʩʪʨʫʝʡ ʚʦʟʜʫʭʘ. ʀʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʦʯʠʩʪʠʪʝʣʴ, ʝʩʪʴ ʨʠʩʢ ʚʳʤʳʚʘʥʠʷ ʧʝʥʝ-
ʪʨʘʥʪʘ ʠ ʥʝʧʨʘʚʠʣʴʥʦʡ ʝʛʦ ʠʥʜʠʢʘʮʠʠ.    

ʅʘʥʝʩʝʥʠʝ ʧʨʦʷʚʠʪʝʣʷ. ʇʦʩʣʝ ʧʨʦʩʫʰʢʠ ʩʨʘʟʫ ʞʝ ʥʘ ʆʂ ʥʘʥʦʩʠʪʩʷ ʧʨʦʷʚʠʪʝʣʴ, ʦʙʳʯʥʦ ʙʝʣʦʛʦ 
ʮʚʝʪʘ, ʪʦʥʢʠʤ ʨʦʚʥʳʤ ʩʣʦʝʤ. 

 

 
ʉʡʪ. 7.              ʉʡʪ.8.              ʉʡʪ. 9.         ʉʡʪ. 10. 

 
ʂʦʥʪʨʦʣʴ. ʀʥʩʧʝʢʪʠʨʦʚʘʥʠʝ ʆʂ ʥʘʯʠʥʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʨʦʷʚʢʠ 

ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʨʘʟʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʥʝ ʙʦʣʝʝ ʯʝʤ ʯʝʨʝʟ 30 ʤʠʥ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʦʢʨʘʩʢʠ ʛʦʚʦ-
ʨʠʪ ʦ ʛʣʫʙʠʥʝ ʜʝʬʝʢʪʘ, ʯʝʤ ʙʣʝʜʥʝʝ ʦʢʨʘʩʢʘ, ʪʝʤ ʜʝʬʝʢʪ ʤʝʣʴʯʝ. ʀʥʪʝʥʩʠʚʥʫʶ ʦʢʨʘʩʢʫ ʠʤʝʶʪ ʛʣʫʙʦ-
ʢʠʝ ʪʨʝʱʠʥʳ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʷ  ʧʨʦʷʚʠʪʝʣʴ ʫʜʘʣʷʝʪʩʷ ʚʦʜʦʡ ʠʣʠ ʦʯʠʩʪʠʪʝʣʝʤ. ʂʨʘʩʷʱʠʡ 
ʧʝʥʝʪʨʘʥʪ ʥʘʥʦʩʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ (ʆʂ). ɹʣʘʛʦʜʘʨʷ ʦʩʦʙʳʤ ʢʘʯʝʩʪʚʘʤ, ʢʦʪʦʨʳʝ 
ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʧʦʜʙʦʨʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʝʥʝʪʨʘʥʪʘ: ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʥʘʪʷʞʝʥʠʷ, 
ʚʷʟʢʦʩʪʠ, ʧʣʦʪʥʦʩʪʠ, ʦʥ, ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ, ʧʨʦʥʠʢʘʝʪ ʚ ʤʝʣʴʯʘʡʰʠʝ ʜʝʬʝʢʪʳ, ʠʤʝʶʱʠʝ 
ʚʳʭʦʜ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. ʇʨʦʷʚʠʪʝʣʴ, ʥʘʥʦʩʠʤʳʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ 
ʯʝʨʝʟ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʧʦʩʣʝ ʦʩʪʦʨʦʞʥʦʛʦ ʫʜʘʣʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʥʝʪʨʘʥʪʘ, ʨʘʩʪʚʦʨʷʝʪ ʥʘʭʦʜʷ-
ʱʠʡʩʷ ʚʥʫʪʨʠ ʜʝʬʝʢʪʘ ʢʨʘʩʠʪʝʣʴ ʠ ʟʘ ʩʯʝʪ ʜʠʬʬʫʟʠʠ ñʚʳʪʷʛʠʚʘʝʪò ʦʩʪʘʚh ʠʡʩʷ ʚ ʜʝʬʝʢʪʝ ʧʝʥʝʪʨʘʥʪ ʥʘ 
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ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ. ʀʤʝʶʱʠʝʩʷ ʜʝʬʝʢʪʳ ʚʠʜʥʳ ʜʦʩʪʘʪʦʯʥʦ ʢʦʥʪʨʘʩʪʥʦ. ʀʥʜʠʢʘʪʦʨʥʳʝ 
ʩʣʝʜʳ ʚ ʚʠʜʝ ʣʠʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʨʝʱʠʥʳ ʠʣʠ ʮʘʨʘʧʠʥʳ, ʦʪʜʝʣʴʥʳʝ ʪʦʯʢʠ - ʥʘ ʧʦʨʳ. 

ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳ ʨʘʩʧʳʣʠʪʝʣʠ, ʥʘʧʨʠʤʝʨ ʘʵʨʦʟʦʣʴʥʳʝ ʙʘʣʣʦʥʳ. ʄʦʞʥʦ ʥʘʥʦʩʠʪʴ ʧʨʦʷʚʠʪʝʣʴ ʠ 
ʦʢʫʥʘʥʠʝʤ. ʉʫʭʠʝ ʧʨʦʷʚʠʪʝʣʠ ʥʘʥʦʩʷʪʩʷ ʚ ʚʠʭʨʝʚʦʡ ʢʘʤʝʨʝ, ʣʠʙʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠ. ʇʦʩʣʝ ʥʘʥʝʩʝʥʠʷ 
ʧʨʦʷʚʠʪʝʣʷ ʩʣʝʜʫʝʪ ʚʳʞʜʘʪʴ ʚʨʝʤʷ ʦʪ 5 ʤʠʥ ʜʣʷ ʢʨʫʧʥʳʭ ʜʝʬʝʢʪʦʚ, ʜʦ 1 ʯʘʩʘ ʜʣʷ ʤʝʣʢʠʭ ʜʝʬʝʢʪʦʚ. 
ɼʝʬʝʢʪʳ ʙʫʜʫʪ ʧʨʦʷʚʣʷʪʴʩʷ, ʢʘʢ ʢʨʘʩʥʳʝ ʩʣʝʜʳ ʥʘ ʙʝʣʦʤ ʬʦʥʝ. ʉʢʚʦʟʥʳʝ ʪʨʝʱʠʥʳ ʥʘ ʪʦʥʢʦʩʪʝʥʥʳʭ 
ʠʟʜʝʣʠʷʭ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ, ʥʘʥʦʩʷ ʧʨʦʷʚʠʪʝʣʴ ʠ ʧʝʥʝʪʨʘʥʪ ʩ ʨʘʟʥʳʭ ʩʪʦʨʦʥ ʠʟʜʝʣʠʷ. ʇʨʦh ʝʜʰʠʡ 
ʥʘʩʢʚʦʟʴ ʢʨʘʩʠʪʝʣʴ ʙʫʜʝʪ ʭʦʨʦʰʦ ʚʠʜʝʥ ʚ ʩʣʦʝ ʧʨʦʷʚʠʪʝʣʷ. 

ʇʝʥʝʪʨʘʥʪʦʤ (ʧʝʥʝʪʨʘʥʪ ʦʪ ʘʥʛʣʠʡʩʢʦʛʦ penetrate - ʧʨʦʥʠʢʘʪʴ) ʥʘʟʳʚʘʶʪ ʢʘʧʠʣʣʷʨʥʳʡ ʜʝʬʝʢʪʦ-
ʩʢʦʧʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʦʙʣʘʜʘʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʨʦʥʠʢʘʪʴ ʚ ʥʝʩʧʣʦʰʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢʦʥʪʨʦʣʷ ʠ ʠʥ-
ʜʠʮʠʨʦʚʘʪʴ ʵʪʠ ʥʝʩʧʣʦʰʥʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʢʘʧʠʣʣʷʨʥʳʝ ʤʝʪʦʜʳ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ ʧʦʜʨʘʟʜʝʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 
ʧʨʦʥʠʢʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʥʘ ʩʣʝʜʫʶʱʠʝ: 

Ŀ   ʄʝʪʦʜ ʧʨʦʥʠʢʘʶʱʠʭ ʨʘʩʪʚʦʨʦʚ - ʞʠʜʢʦʩʪʥʳʡ ʤʝʪʦʜ ʢʘʧʠʣʣʷʨʥʦʛʦ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥʪʨʦʣʷ, 
ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʥʠʢʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʞʠʜʢʦʛʦ ʠʥʜʠʢʘʪʦʨʥʦʛʦ ʨʘʩʪʚʦʨʘ. 

Ŀ   ʄʝʪʦʜ ʬʠʣʴʪʨʫʶʱʠʭʩʷ ʩʫʩʧʝʥʟʠʡ - ʞʠʜʢʦʩʪʥʳʡ ʤʝʪʦʜ ʢʘʧʠʣʣʷʨʥʦʛʦ ʥʝʨʘʟʨʫʰʘʶʱʝʛʦ ʢʦʥ-
ʪʨʦʣʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʞʠʜʢʦʛʦ ʧʨʦʥʠʢʘʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠʥʜʠʢʘʪʦʨʥʦʡ ʩʫʩ-
ʧʝʥʟʠʠ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪ ʠʥʜʠʢʘʪʦʨʥʳʡ ʨʠʩʫʥʦʢ ʠʟ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʭ ʯʘʩʪʠʮ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ. 

ʉʫʱʥʦʩʪʴ ʣʶʤʠʥʠʩʮʝʥʪʥʦʛʦ ʤʝʪʦʜʘ ʪʘ ʞʝ, ʯʪʦ ʠ ʮʚʝʪʥʦʛʦ, ʥʦ ʥʘʙʣʶʜʝʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʚ ʫʣʴʪʨʘ-
ʬʠʦʣʝʪʦʚʦʤ ʩʚʝʪʝ. ʇʨʠ ʵʪʦʤ ʜʝʬʝʢʪʥʳʝ ʤʝʩʪʘ ʩʚʝʪʷʪʩʷ. ʂʘʧʠʣʷʨʥʘʷ ʜʝʬʝʢʪʦʩʢʦʧʠʷ ʣʶʤʠʥʠʩʮʝʥʪʥʳʤ 
ʤʝʪʦʜʦʤ ʩʯʠʪʘʝʪʩʷ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʯʝʤ ʮʚʝʪʥʘʷ, ʦʜʥʘʢʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʦʣʫʯʘʝʪ-
ʩʷ ʙʦʣʴʰʝ ʣʦʞʥʳʭ ʜʝʬʝʢʪʦʚ ʠʟ-ʟʘ ʥʝʢʘʯʝʩʪʚʝʥʥʦʡ ʩʤʳʚʢʠ. ʂʦʥʪʨʦʣʴ ʧʨʦʚʦʜʠʪʩʷ ʚ ʟʘʪʝʤʥʝʥʥʦʤ ʧʦʤʝ-
ʱʝʥʠʠ. 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʘʧʠʣʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʥʝʩʧʣʦʰʥʦʩʪʝʡ ʜʘʥʥʦʛʦ ʨʘʟ-
ʤʝʨʘ ʩ ʟʘʜʘʥʥʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʩʧʦʩʦʙʘ, ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʠ ʧʝʥʝ-
ʪʨʘʥʪʥʦʡ ʩʠʩʪʝʤʳ. ʉʦʛʣʘʩʥʦ ɻʆʉʊ 18442-80 ʢʣʘʩʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʦʧʨʝʜʝʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦ-
ʩʪʠ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʩ ʧʦʧʝʨʝʯʥʳʤʠ ʨʘʟʤʝʨʦʤ 0,1 - 500 ʤʢʤ. 

ɺʳʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʰʠʨʠʥʫ ʨʘʩʢʨʳʪʠʷ ʙʦʣʝʝ 0,5 ʤʤ, ʢʘʧʠʣʣʷʨʥʳʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥ-
ʪʨʦʣʷ ʥʝ ʛʘʨʘʥʪʠʨʫʝʪʩʷ. 

ʉ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʧʦ 1 ʢʣʘʩʩʫ ʩ ʧʦʤʦʱʴʶ ʢʘʧʠʣʣʷʨʥʦʡ ʜʝʬʝʢʪʦʩʢʦʧʠʠ ʢʦʥʪʨʦʣʠʨʫʶʪ ʣʦʧʘʪʢʠ 
ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʫʧʣʦʪʥʠʪʝʣʴʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʢʣʘʧʘʥʦʚ ʠ ʠʭ ʛʥʝʟʜ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʫʧʣʦʪ-
ʥʠʪʝʣʴʥʳʝ ʧʨʦʢʣʘʜʢʠ ʬʣʘʥʮʝʚ ʠ ʜʨ. (ʚʳʷʚʣʷʝʤʳʝ ʪʨʝɦ ʠʥʳ ʠ ʧʦʨʳ ʚʝʣʠʯʠʥʦʡ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʤʢʤ). 
ʇʦ 2 ʢʣʘʩʩʫ ʧʨʦʚʝʨʷʶʪ ʢʦʨʧʫʩʘ ʠ ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʝ ʥʘʧʣʘʚʢʠ ʨʝʘʢʪʦʨʦʚ, ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ ʠ ʩʚʘʨʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʜʝʪʘʣʠ ʧʦʜʰʠʧʥʠʢʦʚ (ʚʳʷʚʣʷʝʤʳʝ ʪʨʝʱʠʥʳ ʠ ʧʦʨʳ ʚʝʣʠʯʠʥʦʡ ʜʦ ʥʝʩʢʦʣʴ-
ʢʠʭ ʤʢʤ). 

ʏʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʝʬʝʢʪʦʩʢʦʧʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʘʯʝʩʪʚʦ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʦʯʠʩʪʢʠ ʠ ʢʦʥʪʨʦʣʴ 
ʚʩʝʛʦ ʢʘʧʠʣʣʷʨʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʘ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ (ʵʪʘʣʦʥʘʭ ʜʣʷ ʮʚʝʪʥʦʡ ʜʝʬʝʢʪʦ-
ʩʢʦʧʠʠ ʎɼ), ʪ.ʝ. ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʧʨʝʜʝʣʝʥʥʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʩ ʥʘʥʝʩʝʥʥʳʤʠ ʥʘ ʥʠʭ ʥʦʨʤʠʨʦʚʘʥ-
ʥʳʤʠ ʠʩʢʫʩʩʪʚʝʥʥʳʤʠ ʪʨʝʱʠʥʘʤʠ (ʜʝʬʝʢʪʘʤʠ). 

ʂʣʘʩʩ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʦʧʨʝʜʝʣʷʶʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʟʤʝʨʘ ʚʳʷʚʣʷ-
ʝʤʳʭ ʜʝʬʝʢʪʦʚ. ʇʦʩʪʠʛʘʝʤʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ ʦʧʨʝʜʝʣʷʶʪ ʥʘ ʥʘʪʫʨʥʳʭ ʦʙʲ-
ʝʢʪʘʭ ʠʣʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʨʘʟʮʘʭ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʠʣʠ ʠʤʠʪʠʨʫʝʤʳʤʠ ʜʝʬʝʢʪʘʤʠ, ʨʘʟʤʝʨʳ ʢʦʪʦʨʳʭ 
ʫʪʦʯʥʷʶʪ ʤʝʪʘʣʣʦʛʨʘʬʠʯʝʩʢʠʤʠ ʠʣʠ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ. 

ʀʦʙʰʞʦʡʞ ʣʙʨʡʤʤʸʩʦʴʮ ʸʛʤʞʦʡʢ, ʛʴʛʧʝ 
ɼʘʥʥʦʡ ʨʘʙʦʪʦʡ,  ʷ ʜʦʢʘʟʘʣ ʥʘ ʩʢʦʣʴʢʦ ʚʘʞʥʳ ʢʘʧʠʣʣʷʨʥʳʝ ʷʚʣʝʥʠʷ ʜʣʷ ʜʝʬʝʢʪʦʩʢʦʧʠʠ 

ʤʝʪʘʣʣʦʚ ʠ ʩʚʘʨʥʳʭ ʰʚʦʚ. ɺʝʜʴ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʚʝʨʢʘ ʠ ʠʥʩʧʝʢʪʠʨʦʚʘʥʠʝ 
ʥʝʚʠʜʠʤʳʭ ʠʣʠ ʩʣʘʙʦ ʚʠʜʠʤʳʭ ʜʣʷ ʥʝʚʦʦʨʫʞʝʥʥʦʛʦ ʛʣʘʟʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʩʢʚʦʟʥʳʭ ʜʝʬʝʢʪʦʚ. ʊʘʢ ʞʝ 
ʢʘʧʠʣʣʷʨʥʳʝ ʷʚʣʝʥʠʷ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʳʪʫ. ʇʨʠʢʣʘʜʳʚʘʷ ʧʨʦʤʦʢʘʪʝʣʴʥʫʶ ʙʫʤʘʛʫ, ʫʜʘʣʷʶʪ ʠʟʣʠʰʝʢ 
ʯʝʨʥʠʣ ʩ ʧʠʩʴʤʘ, ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʦʡ ʠʣʠ ʣʴʥʷʥʦʡ ʪʨʷʧʢʦʡ ʚʳʪʠʨʘʶʪ ʤʦʢʨʳʝ ʤʝʩʪʘ ʥʘ ʩʪʦʣʝ ʠʣʠ ʥʘ 
ʧʦʣʫ. ɺ ʪʝʭʥʠʢʝ ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʜʚʦʜʘ ʩʤʘʟʢʠ ʢ ʜʝʪʘʣʷʤ ʤʘʰʠʥ ʧʨʠʤʝʥʷʶʪ ʠʥʦʛʜʘ ʬʠʪʠʣʴʥʳʡ 
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ʩʧʦʩʦʙ ʧʦʜʘʯʠ ʤʘʩʣʘ. ʆʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ, ʚ ʧʨʦʮʝʩʩʘʭ ʩʫʰʢʠ ʢʘʧʠʣʣʷʨʥʦ-ʧʦʨʠʩʪʳʭ ʪʝʣ ʠ ʪ.ʧ.  
ɺ ʩʪʨʦʠʪʝʣʴʥʦʤ ʜʝʣʝ ʧʨʠʭʦʜʠʪʩʷ ʫʯʠʪʳʚʘʪʴ ʧʦʜʲʝʤ ʚʣʘʛʠ ʠʟ ʧʦʯʚʳ ʧʦ ʧʦʨʘʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘ-

ʪʝʨʠʘʣʦʚ, ʪʘʢ ʢʘʢ ʤʥʦʛʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ (ʧʝʩʦʢ, ʠʟʚʝʩʪʴ, ʙʝʪʦʥ), ʢʝʨʘʤʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ, ʧʦ-
ʨʠʩʪʘʷ ʛʣʠʥʘ, ʥʝʛʣʘʟʠʨʦʚʘʥʥʳʡ ʬʘʨʬʦʨ ʧʨʦʥʠʟʘʥʳ ʢʘʧʠʣʣʷʨʥʳʤʠ ʭʦʜʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʧʨʦʥʠ-
ʢʘʪʴ ʚʣʘʛʘ ʚ ʧʦʤʝʱʝʥʠʷ. ʀʟ-ʟʘ ʵʪʦʛʦ ʦʪʩʳʨʝʚʘʶʪ ʩʪʝʥʳ ʟʜʘʥʠʡ. ɼʣʷ ʟʘʱʠʪʳ ʬʫʥʜʘʤʝʥʪʘ ʠ ʩʪʝʥ ʦʪ ʚʦʟ-
ʜʝʡʩʪʚʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʩʳʨʦʩʪʠ ʧʨʠʤʝʥʷʶʪ ʛʠʜʨʦʠʟʦʣʷʮʠʶ, ʧʦʢʨʳʚʘʷ ʬʫʥʜʘʤʝʥʪ, ʛʦʨʷʯʠʤ (ʞʠʜʢʠʤ) 
ʙʠʪʫʤʦʤ ʠʣʠ ʦʙʢʣʘʜʳʚʘʷ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʤ ʨʫʣʦʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ (ʪʦʣʴ ʠʣʠ ʨʫʙʝʨʦʠʜ). 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ  ʷ  ʤʦʛʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʘ ʛʣʘʚʥʦʝ 
ʚ ʤʦʝʡ ʙʫʜʫʱʠʡ ʧʨʦʬʝʩʩʠʠ - ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ ʨʝʤʦʥʪ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 
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ʊʘʰʢʝʥʪʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

 
ʉʦʚʨʝʤʝʥʥʘʷ ʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʷ ʚ ʪʝʯʝʥʠʠ ʧʦʩʣʝʜʥʝʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢʦʨʝʥʥʳʤ ʦʙ-

ʨʘʟʦʤ ʚʠʜʦʠʟʤʝʥʝʥʘ ʚʚʝʜʝʥʠʝʤ ʩʦʨʙʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. ʇʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦ-
ʚʘʥʠʷ, ʠʟʚʣʝʯʝʥʠʷ ʠ ʦʯʠʩʪʢʠ ʤʝʪʘʣʣʦʚ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʩʙʨʦʩʥʳʭ ʚʦʜ ʩʪʘʚʠʪ ʝʱʝ 
ʙʦʣʴʰʠʝ ʟʘʜʘʯʠ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʵʪʠʭ ʚʝʩʴʤʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʷʜʝ ʦʙʣʘʩʪʝʡ ʛʠʜʨʦʤʝʪʘʣ-

ɹʦʦʧʫʙʯʡʸ: ʇʦʣʠʢʦʥʜʝʥʩʘʮʠʝʡ ʤʝʣʘʤʠʥʘ ʠ ʬʫʨʬʫʨʦʣʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʠʬʝʥʠʣʘʤʠʥʘ ʧʦʣʫʯʝʥ ʥʦʚʳʡ 
ʩʣʘʙʦʦʩʥʦʚʥʳʡ ʘʥʠʦʥʠʪ. ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʘʥʠʦʥʠʪʘ. ʉ ʧʨʠʤʝʥʝʥʠ-
ʝʤ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʨʙʮʠʷ ʠʦʥʦʚ ʤʝʜʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʟʘʚʠʩʠ-
ʤʦʩʪʠ ʦʪ ʨʅ ʩʨʝʜʳ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ ʚ ʚʠʜʝ ʦʩʘʜʢʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʷ, ʘʥʠʦʥʠʪ, ʤʝʣʘʤʠʥ, ʬʫʨʬʫʨʦʣ, ʦʙʤʝʥʥʘʷ ʝʤʢʦʩʪʴ, ʢʦʤʧʣʝʢʩʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ, ʤʝʜʴ, ʛʠʜʨʦʦʢʠʩʴ ʤʝʜʠ, ʩʣʘʙʦʝ ʦʩʥʦʚʘʥʠʝ. 
 

POLYCONDENSATION TYPE ANION-EXCHANGE RESINS BASED ON FURFURAL 
 

Yuldashev Alisher Alimdjanovich, 
Mutalov Shukhrat Akhmadjonovich, 

Nazirova Rano Agzamovna, 
Tursunov Tulkin, 

Azimov Dilmurod Mirusmanovich 
 
Abstract: By polymerization of melamine and furfural in the presence of diphenylamine there was obtained 
new weakly basic anion exchanger. There was investigated the basic physicochemical properties of anion ex-
changer. With the use of potentiometric titration it was found that sorption by ʩopper ions is depending on the 
pH with the form of complexes or sedimentation. 
Key words: polycondensation, anion exchanger, melamine, furfural, exchange capacity, complex compounds, 
copper, copper hydroxide, weak base. 
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ʣʫʨʛʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʦ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʠʟʫʯʝʥʠʶ 
ʩʦʨʙʮʠʠ ʤʝʪʘʣʣʦʚ, ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ ʠʭ ʪʝʭʥʦʣʦʛʠʠ. ɺʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʳ ʨʘʙʦʪʳ ʧʦ ʩʠʥʪʝʟʫ ʥʦʚʳʭ 
ʠʦʥʦʦʙʤʝʥʥʠʢʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʚʳʩʦʢʦʡ ʦʙʤʝʥʥʦʡ ʝʤʢʦʩʪʴʶ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʴʶ ʠ ʙʦʣʴʰʠʤ ʨʘʟ-
ʥʦʦʙʨʘʟʠʝʤ ʩʚʦʡʩʪʚ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʠ ʨʘʟʜʝʣʝʥʠʷ ʩʣʦʞʥʳʭ 
ʩʤʝʩʝʡ ʢʘʪʠʦʥʦʚ ʚ ʚʦʜʥʳʭ ʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʨʝʜʘʭ, ʠʟʚʣʝʯʝʥʠʝ ʤʝʪʘʣʣʦʚ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʦʢʘʟʘ-
ʣʠʩʴ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʘʤʠʥʳ. ɺ ʵʪʦʤ ʘʩʧʝʢʪʝ, ʦʩʦʙʝʥʥʦ, ʚʘʞʥʳ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʦʥʥʳʝ  ʘʥʠʦʥʠʪʳ 
ʩʣʘʙʦʦʩʥʦʚʥʦʛʦ ʪʠʧʘ. ʕʪʠ ʘʥʠʦʥʠʪʳ ʠʤʝʶʪ ʪʘʢʠʝ ʠʦʥʦʛʝʥʥʳʝ ʛʨʫʧʧʳ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ 
ʥʘʨʷʜʫ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʥʠʦʥʥʦʤʫ ʦʙʤʝʥʫ, ʦʥʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʙʨʘʟʫʶʪ ʢʦʤʧʣʝʢʩʥʳʝ 
ʩʦʝʜʠʥʝʥʠʷ ʩ ʠʦʥʘʤʠ ʥʝʢʦʪʦʨʳʭ ʤʝʪʘʣʣʦʚ, ʩʦʨʙʠʨʫʷ ʠʭ ʚ ʚʠʜʝ ʢʘʪʠʦʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʘʥʠʦʥʥʳʭ ʢʦʤʧʣʝʢ-
ʩʦʚ. ʉʦʨʙʮʠʷ ʢʘʪʠʦʥʦʚ ʨʘʟʣʠʯʥʳʤʠ ʘʥʠʦʥʠʪʘʤʠ ʠʟ ʨʘʩʪʚʦʨʦʚ ʥʝʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʣʝʡ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʦʪʜʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʫʢʘʟʘʥʥʳ ʚ ʨʘʙʦʪʘʭ [1, ʩ.112-115; 2, 185-188]. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʛʣʦʱʝʥʠʝ ʢʘʪʠ-
ʦʥʦʚ ʘʥʠʦʥʠʪʘʤʠ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʧʨʦʮʝʩʩʦʚ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ ʢʦʤʧʣʝʢ-
ʩʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʘʤʠʥʦʛʨʫʧʧʘʤʠ ʘʥʠʦʥʠʪʦʚ, ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʘʜʢʦʚ ʠ ʤʦʣʝʢʫʣʷʨʥʘʷ ʩʦʨʙʮʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʦʨʙʮʠʠ ʢʘʪʠʦʥʦʚ ʧʦʣʫʯʝʥʥʳʤ ʘʥʠʦʥʠʪʦʤ ʧʨʦʚʦʜʠʣʠ ʚ ʩʪʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʟ 
ʨʘʩʪʚʦʨʦʚ ʩʫʣʴʬʘʪʘ ʤʝʜʠ (ʢʦʥʮʝʥʪʨʘʮʠʷ ï 0,05 ʥ, ʨʅ=3,8), ʥʠʢʝʣʷ (ʢʦʥʮʝʥʪʨʘʮʠʷ ï 0,1 ʥ ʨʅ=6,5), ʢʦ-
ʙʘʣʴʪʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ ï 0,098 ʥ, ʨʅ=5,2), ʮʠʥʢʘ (ʢʦʥʮʝʥʪʨʘʮʠʷ ï 0,095 ʥ, ʨʅ=5,6), ʭʣʦʨʠʜʘ ʢʘʜʤʠʷ (ʢʦʥ-
ʮʝʥʪʨʘʮʠʷ ï 0,09 ʥ, ʨʅ=5,4). ʀʩʭʦʜʥʳʝ ʠ ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʦʚ ʘʥʘʣʠʟʠʨʦʚʘʣʠ ʥʘ ʩʦ-
ʜʝʨʞʘʥʠʝ ʚ ʥʠʭ ʢʘʪʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʤʝʪʦʜʦʤ ʪʨʠʣʦʥʦʤʝʪʨʠʠ [3, ʩ.256-258], ʘ ʢʘʪʠʦʥʦʚ ʤʝʜʠ ʡʦʜʦʤʝʪʨʠ-
ʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [4, ʩ. 342-344]. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʨʙʮʠʠ 6 ʩʫʪʦʢ. ɸʥʠʦʥʠʪ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʆʅ-
ʬʦʨʤʝ. ʉʦʨʙʠʨʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʨʘʟʥʦʩʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʠ ʨʘʚʥʦ-
ʚʝʩʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʡ.  

ʇʦʣʠʢʦʥʜʝʥʩʘʮʠʝʡ ʤʝʣʘʤʠʥʘ ʩ ʬʫʨʬʫʨʦʣʦʤ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʜʠʬʝʥʠʣʘʤʠʥʘ ʥʘʤʠ ʧʦʣʫʯʝʥ ʩʣʘʙʦ-
ʦʩʥʦʚʥʳʡ ʘʥʠʦʥʠʪ. ʉʭʝʤʫ ʨʝʘʢʮʠʠ ʧʦʣʠʢʦʥʜʝʥʩʘʮʠʠ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 
 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠ ʩ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʙʨʘʟʮʘʤʠ ʘʥʠʦʥʠʪʦʚ ɸʅ-1 ʠ  ɸʅ-2ʌ. 
ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 

 
ʋʙʚʤʡʯʙ 1 

ʊʧʩʚʯʡʸ ʡʧʦʧʛ ʥʞʫʙʤʤʧʛ ʨʧʤʡʣʧʦʝʞʦʪʙʯʡʧʦʦʴʥʡ ʙʦʡʧʦʡʫʙʥʡ 

ʊʠʧ ʠ ʬʦʨʤʘ ʘʥʠʦʥʠʪʘ 
ʉʦʨʙʠʨʦʚʘʥʦ, ʤʛ-ɻ ʢʚ/ʛ ʨʅ ʨʘʚʥʦʚʝʩʥʳʭ ʨʘʩʪʚʦʨʦʚ 

ʉu Ni Co Zu Cl ʉu Ni Co Zu Cl 

ʇʦʣʫʯʝʥʥʳʡ ʘʥʠʦʥʠʪ, 
ʆʅ-ʬʦʨʤʘ 

1,25 1,52 1,60 1,70 1,92 4,56 7,27 6,85 6,35 6,52 

ɸʅ-1, ʆʅ-ʬʦʨʤʘ 0,4 0 0,30 0 0,18 4,40 6,14 5,89 6,18 5,46 

ɸʅ-2ʌ, ʆʅ-ʬʦʨʤʘ 1,0 0,20 0,10 0,10 0,30 4,30 7,0 7,16 6,31 6,50 

 
ʀʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʘʥʠʦʥʠʪ ʧʦ ʩʦʨʙʮʠʠ ʢʘʪʠʦʥʦʚ ʤʝʪʘʣʣʦʚ ʧʨʝʚʦʩʭʦʜʠʪ 

ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʙʨʘʟʮʳ ʘʥʠʦʥʠʪʦʚ ɸʅ-1 ʠ ɸʅ-2ʌ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʠʦʥʠʪʦʚ ʚ ʆʅ-ʬʦʨʤʝ, ʧʨʦʠʩ-
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ʭʦʜʠʪ, ʩʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ [5, ʩ. 342-344]. 
ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʠʦʥʦʛʝʥʥʳʭ ʛʨʫʧʧ ʠ ʘʥʠʦʥʦʦʙʤʝʥʥʦʡ ʝʤʢʦʩʪʠ ʧʦʣʫʯʝʥ-

ʥʦʛʦ ʘʥʠʦʥʠʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚʣʠʷʥʠʝ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʘʥʠʦʥʦʦʙʤʝʥʥʫʶ ʝʤʢʦʩʪʴ. ɺ ʢʘʯʝʩʪʚʝ 
ʦʙʲʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʦʨʙʮʠʶ ʠʦʥʦʚ ʤʝʜʠ ʧʦʣʫʯʝʥʥʳʤ ʘʥʠʦʥʠʪʦʤ. ɹʳʣʠ ʩʥʷʪʳ ʢʨʠʚʳʝ ʧʦʪʝʥʮʠʦʤʝʪ-
ʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʙʝʟ ʠʦʥʦʚ ʤʝʜʠ ʧʦ ʤʝʪʦʜʠʢʝ [6, ʩ. 225] ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ ʤʝʜʠ.  

ʄʝʪʦʜʠʢʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩʥʷʪʠʷ ʢʨʠʚʳʭ ʪʠʪʨʦʚʘʥʠʷ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ ʤʝʜʠ ʧʨʦʚʦʜʠʣʠ ʩʣʝʜʫʶ-
ʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʚʝʩʢʫ ʧʦʣʫʯʝʥʥʦʛʦ ʘʥʠʦʥʠʪʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʛʦ ʧʦ ɻʆʉʊ 10898-84 ʚ ʆʅ-ʬʦʨʤʝ ʚ ʢʦʣʠʯʝ-
ʩʪʚʝ 0,5 ʛ. ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʝ ʚʝʱʝʩʪʚʦ, dʟ=0,5 ʤʤ, ʟʘʣʠʚʘʣʠ 50 ʤʣ ʨʘʩʪʚʦʨʘ ʩʦʩʪʦʷʱʝʛʦ ʠʟ 
ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʭʣʦʨʠʜʘ ʤʝʜʠ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʢʦʤʧʣʝʢʩ ʩ ʘʥʠʦʥʠʪʦʤ ʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʦʡ.  

 

 
ʉʡʪ. 1. ʃʩʡʛʙʸ ʨʧʫʞʦʯʡʧʥʞʫʩʡʰʞʪʣʧʜʧ ʫʡʫʩʧʛʙʦʡʸ ʙʦʡʧʦʡʫʙ 

 
ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʘʥʠʦʥʠʪʘ ʚ ʆʅ- ʬʦʨʤʝ ʚ ʦʪ-

ʩʫʪʩʪʚʠʠ (ʢʨʠʚʘʷ 1) ʠ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʠʦʥʦʚ ʤʝʜʠ (ʢʨʠʚʘʷ 2). ʀʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʵʪʠʭ ʢʨʠʚʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ 
ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʧʦʣʥʫʶ ʦʙʤʝʥʥʫʶ ʝʤʢʦʩʪʴ ʘʥʠʦʥʠʪʘ (ʤʝʩʪʦ ʥʘʭʦʞʜʝʥʠʝ ʪʦʯʢʠ ʧʝ-
ʨʝʛʠʙʘ ʥʘ ʢʨʠʚʳʭ ʪʠʪʨʦʚʘʥʠʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ) ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʤʝʭʘʥʠʟʤʘ ʪʝʭ ʨʝ-
ʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʚ ʘʥʠʦʥʠʪʝ ʧʨʠ ʥʘʣʠʯʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʠʦʥʦʚ ʤʝʜʠ, ʦʙʨʘʟʫʶʱʠʭ ʢʦʤʧʣʝʢʩ. ʊʘʢ 
ʧʨʠ ʢʦʥʪʘʢʪʝ ʘʥʠʦʥʠʪʘ ʚ ʆʅ-ʬʦʨʤʝ ʩ ʨʘʩʪʚʦʨʘʤʠ NaCl ʠ HCl ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʷ:  

R- NHOH+HClŸRNHCl+H O     (1) 
ʇʨʠ ʢʦʥʪʘʢʪʝ ʞʝ ʩ ʨʘʩʪʚʦʨʘʤ, ʩʦʜʝʨʞʘʱʠʤ ʥʘʨʷʜʫ ʩ ʨʘʩʪʚʦʨʘʤʠ  NaCl ʠ HCl, ʠʦʥʳ ʤʝʜʠ, ʢʦʪʦʨʳʡ 

ʦʙʨʘʟʫʝʪ ʢʦʤʧʣʝʢʩ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩ ʨʝʘʢʮʠʝʡ (1) ʧʨʦʪʝʢʘʝʪ ʨʝʘʢʮʠʷ: 
RNHOH      RNH+H O 

       RNH+CuClź[Cu(RNH) ]Cl         (2) 
ʇʨʠ ʜʝʡʩʪʚʠʠ ʢʠʩʣʦʪʳ ʵʪʦʪ ʢʦʤʧʣʝʢʩ ʨʘʟʨʫʰʘʝʪʩʷ ʥʘ ʨʝʘʢʮʠʠ:  

[Cu ( RNH) ]Cl + HClŸCuCl+RNHCl     (3) 
ʊʘʢ ʢʘʢ ʩʚʷʟʴ ʅ-N ʧʨʦʯʥʝʝ ʩʚʷʟʠ CuïN [5], ʝʤʢʦʩʪʴ ʘʥʠʦʥʠʪʘ ʧʦ ʢʠʩʣʦʪʝ ʧʨʠ ʵʪʦʤ ʥʝ ʤʝʥʷʝʪʩʷ, 

ʪ.ʢ. ʥʘ ʦʜʥʫ ʘʤʠʥʦʛʨʫʧʧʫ ʚ ʪʦʤ ʠ ʜʨʫʛʦʤ ʧʨʠʭʦʜʠʪʩʷ ʦʜʠʥ ʅ-ʠʦʥ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, 
ʯʪʦ ʦʙʤʝʥʥʘʷ ʝʤʢʦʩʪʴ ʚ ʧʝʨʚʦʤ ʠ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʦʜʠʥʘʢʦʚʘ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʤʠʤʦ 
ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʦʩʘʜʢʘ:  

Cu2++2OHŸCu(OH)        (4) 
ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʜʢʠʩʣʝʥʠʝʤ ʨʘʩʪʚʦʨʘ: ʨʅ ʨʘʚʥʦʚʝʩʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʠʪʝʣʴ-

ʥʦ ʥʠʞʝ, ʯʝʤ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʠʦʥʥʦʛʦ ʦʙʤʝʥʘ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ: ʯʝʤ ʙʦʣʴʰʝ 
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ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʩʘʜʢʘ, ʪʝʤ ʥʠʞʝ ʟʥʘʯʝʥʠʝ ʨʅ ʨʘʚʥʦʚʝʩʥʳʭ ʨʘʩʪʚʦʨʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ 
ʦʩʘʜʦʢ ʦʙʨʘʟʫʝʪʩʷ, ʢʨʠʚʘʷ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʩʥʠʞʘʝʪʩʷ ʠ ʪʝʤ ʩʠʣʴʥʝʝ, ʯʝʤ ʙʦʣʴʰʝ ʦʙ-
ʨʘʟʫʝʪʩʷ ʵʪʦʪ ʦʩʘʜʦʢ, ʦʙʨʘʟʦʚʘʥʠʝ ʞʝ ʢʦʤʧʣʝʢʩʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʭʘʨʘʢʪʝʨʝ ʧʦʪʝʥʮʠʦʤʝʪ-
ʨʠʯʝʩʢʦʡ ʢʨʠʚʦʡ. ʈʝʰʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʯʘʣʴʥʳʡ ʭʦʜ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʝ-
ʥʠʝ ʨʅ, ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʘ (ʛʠʜʨʦʦʢʠʩʴ ʤʝʜʠ), ʯʝʤ ʦʥʘ ʤʝʥʴʰʝ, ʪʝʤ ʙʦʣʴʰʝ ʚʳʜʝʣʷʝʪʩʷ ʦʩʘʜʦʢ, ʪʝʤ ʥʠʞʝ 
ʢʨʠʚʘʷ ʪʠʪʨʦʚʘʥʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʤʝ-
ʜʠ, ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʨʅ ʨʘʚʥʦʚʝʩʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʥʝʞʝʣʠ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʘ.  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʤʝʜʠ ʧʦʣʫʯʝʥʥʳʤ ʘʥʠʦʥʠʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʅ ʨʘʚʥʦʚʝʩʥʦʛʦ ʨʘʩ-
ʪʚʦʨʘ ʨʘʚʥʳʤ 3,5-4,2. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʧʦʚʳʰʝʥʠʝʤ ʨʅ ʨʘʚʥʦʚʝʩʥʦʛʦ ʨʘʩʪʚʦʨʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʘ 
ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʩʦʨʙʮʠʷ ʤʝʜʠ ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʦ ʧʦʥʠʞʘʝʪʩʷ, ʯʪʦ ʧʦ-
ʚʠʜʠʤʦʤʫ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʦʙʨʘʟʫʶʱʠʡʩʷ ʦʩʘʜʦʢ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʝʪ ʢ ʟʝʨʥʘʤ ʘʥʠʦʥʠʪʘ, ʧʨʝʧʷʪʩʪʚʫʷ 
ʜʠʬʬʫʟʠʠ ʠʦʥʦʚ ʤʝʜʠ ʢ ʠʦʥʦʛʝʥʥʳʤ ʛʨʫʧʧʘʤ ʘʥʠʦʥʠʪʘ.  
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ɹʦʦʧʫʙʯʡʸ: ʈʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʥʦʛʦ-
ʧʘʢʝʪʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ ʥʘ ʩʝʘʥʩʝ ʩʚʷʟʠ ʚ ʧʨʦʢʣʶʯʝʥʥʦʤ ʜʝʢʘʤʝʪʨʦʚʦʤ ʨʘʜʠʦʢʘʥʘʣʝ ʧʝʨʝʜʘʯʠ ʜʘʥ-
ʥʳʭ, ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʨʝʜʣʦʞʝʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʪʝʤʘ-
ʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʦʡ ʧʨʦʚʝʜʝʥʳ ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʠʤʝʨʘ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʧʨʝʜʝʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʬʠʟʠʢʝ ʧʨʦʮʝʩʩʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʨʦʮʝʩʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʝ-
ʢʘʤʝʪʨʦʚʳʡ ʨʘʜʠʦʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. 
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Abstract: An approach to the study of the dynamics of the process of information exchange of multi-packet 
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ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʝʟʫʣʴʪʘʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦʪʦʢʦ-

ʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʚ ʩʝʪʷʭ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʮʝʣʦʤ ʠ ʚ ʜʝʢʘʤʝʪʨʦʚʳʭ ʨʘʜʠʦʩʝʪʷʭ ʚ ʯʘʩʪʥʦ-
ʩʪʠ, ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʝʨʦʷʪʥʦʩʪʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ɺɺʍ). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʝʥ ʮʝʣʳʡ 
ʨʷʜ ʤʝʪʦʜʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʩʣʝʜʦʚʘʥʠʝ ɺɺʍ ʨʘʟʣʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ [2,3,4]. ʈʝʟʫʣʴʪʘʪʦʤ ʠʭ ʧʨʠʤʝ-
ʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʦʙʳʪʠʷ ʠ ʚʨʝʤʝʥʠ ʝʛʦ 
ʥʘʩʪʫʧʣʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʠʟʚʝʩʪʥʳʭ ʧʦʜʭʦʜʘʭ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʠʣʠ ʚʦʚʩʝ ʥʝʚʦʟʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ 
ʧʨʦʪʝʢʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦ ʤʦʤʝʥʪʘ ʥʘʩʪʫʧʣʝʥʠʷ ʦʞʠʜʘʝʤʦʛʦ ʩʦʙʳʪʠʷ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʥʝ 
ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʷʪʴ ʜʘʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʤ ʧʨʦʮʝʩʩʦʤ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ 
ʚʨʝʤʝʥʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ɺɺʍ [2,3,4].  

ɿʘʜʘʯʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʩʝʪʝʡ ʧʝʨʝʜʘʯʠ 
ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʥʠʟʢʦʩʢʦʨʦʩʪʥʳʭ ʢʘʥʘʣʘʭ (ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʥʝ ʙʦʣʝʝ 9,6 ʢʙʠʪ/ʩ), ʩ 
ʙʦʣʴʰʠʤʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ ʙʠʪʦʚʦʡ ʦʰʠʙʢʠ (10-2 ï 10-3) ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʤʘʣʳʤ ʢʘʥʘʣʴʥʳʤ ʨʝʩʫʨʩʦʤ 
[2,3]. ʂ ʪʘʢʠʤ ʩʝʪʷʤ ʦʪʥʦʩʷʪʩʷ ʩʝʪʠ ʜʝʢʘʤʝʪʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 
ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤ ʨʘʟʥʝʩʝʥʠʠ ʫʟʣʦʚ ʩʝʪʠ ʚ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʢʘʙʝʣʴ-
ʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʦʩʚʦʝʥʠʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ [5] ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʪʠʧʦʚʳʭ ʠʟ ʧʨʦʪʦʢʦʣʦʚ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʜʝʢʘʤʝʪʨʦʚʳʭ ʨʘʜʠʦʩʝʪʷʭ, ʷʚʣʷʝʪʩʷ ʧʨʦʪʦʢʦʣ ʢʘʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ 
ʪʠʧʘ ʍ.25, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʝʜʠʥʝʥʠʠ çʪʦʯʢʘ-ʪʦʯʢʘè [2,3,4]. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʚʢʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʧʨʦʪʦʢʦʣʫ X.25 ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ 
ʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ çʩʢʦʣʴʟʷʱʝʝ ʦʢʥʦè (usk=0), ʤʥʦʛʦʧʘʢʝʪʥʦʝ ʩʦʦʙʱʝʥʠʝ (ʄʇʉ) ʩʦʩʪʦʠʪ ʠʟ 
ʜʚʫʭ ʢʘʜʨʦʚ (u=2), ʘ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʚʪʦʨʦʚ ʢʘʞʜʦʛʦ ʢʘʜʨʘ ʨʘʚʥʦ ʦʜʥʦʤʫ (g=1). ɼʣʷ ʫʢʘʟʘʥʥʦʛʦ 
ʩʣʫʯʘʷ ʧʦʩʪʨʦʠʤ ʛʨʘʬ ʩʦʩʪʦʷʥʠʡ ʠ ʧʝʨʝʭʦʜʦʚ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʉʦʩʪʦʷʥʠʷ ʛʨʘʬʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 1, ʩʣʝʜʫʶʱʠʝ:  
S1 ï ʩʪʘʥʮʠʷ-ʦʪʧʨʘʚʠʪʝʣʴ ʧʝʨʝʜʘʣʘ ʧʝʨʚʳʡ ʢʘʜʨ ʩʪʘʥʮʠʠ-ʧʦʣʫʯʘʪʝʣʶ; 
S2 ï ʩʪʘʥʮʠʷ-ʧʦʣʫʯʘʪʝʣʴ ʧʨʠʥʷʣʘ ʧʝʨʚʳʡ ʢʘʜʨ ʠ ʦʪʧʨʘʚʠʣʘ ʚ ʦʪʚʝʪ ʢʚʠʪʘʥʮʠʶ; 
S4 ï ʩʪʘʥʮʠʷ-ʦʪʧʨʘʚʠʪʝʣʴ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʚʠʪʘʥʮʠʠ ʟʘ ʧʝʨʚʳʡ ʢʘʜʨ ʚʳʜʘʣʘ ʚʪʦʨʦʡ ʢʘʜʨ; 
S5 ï ʩʪʘʥʮʠʷ-ʧʦʣʫʯʘʪʝʣʴ ʧʨʠʥʷʣʘ ʚʪʦʨʦʡ ʢʘʜʨ ʠ ʚʳʜʘʣʘ ʚ ʦʪʚʝʪ ʢʚʠʪʘʥʮʠʶ; 
S7 ï ʩʪʘʥʮʠʷ-ʦʪʧʨʘʚʠʪʝʣʴ ʧʨʠ ʥʝʧʦʣʫʯʝʥʠʠ ʢʚʠʪʘʥʮʠʠ ʟʘ ʧʝʨʚʳʡ ʢʘʜʨ ʚʳʜʘʣʘ ʝʛʦ ʧʦʚʪʦʨ; 
S8 ï ʩʪʘʥʮʠʷ-ʧʦʣʫʯʘʪʝʣʴ ʧʨʠʥʷʣʘ ʧʦʚʪʦʨ ʧʝʨʚʦʛʦ ʢʘʜʨʘ ʠ ʚʳʜʘʣʘ ʚ ʦʪʚʝʪ ʢʚʠʪʘʥʮʠʶ; 
S10 ï ʩʪʘʥʮʠʷ-ʦʪʧʨʘʚʠʪʝʣʴ ʧʨʠ ʥʝʧʦʣʫʯʝʥʠʠ ʢʚʠʪʘʥʮʠʠ ʟʘ ʚʪʦʨʦʡ ʢʘʜʨ ʚʳʜʘʣʘ ʝʛʦ ʧʦʚʪʦʨ; 
S11 ï ʩʪʘʥʮʠʷ-ʧʦʣʫʯʘʪʝʣʴ ʧʨʠʥʷʣʘ ʧʦʚʪʦʨ ʚʪʦʨʦʛʦ ʢʘʜʨʘ ʠ ʚʳʜʘʣʘ ʚ ʦʪʚʝʪ ʢʚʠʪʘʥʮʠʶ; 
S3, S6, S9, S12 ï ʬʠʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦʚʝʜʝʥʠʷ 

ʄʇʉ [4]; 
S13 - ʩʪʘʥʮʠʷ-ʦʪʧʨʘʚʠʪʝʣʴ ʢʚʠʪʘʥʮʠʠ ʥʝ ʧʦʣʫʯʠʣʘ, ʢʘʥʘʣ, ʧʦ ʢʦʪʦʨʦʤʫ ʙʳʣʘ ʧʝʨʝʜʘʯʘ, ʙʨʘʢʫʝʪʩʷ; 
S14 - ʩʪʘʥʮʠʷ-ʦʪʧʨʘʚʠʪʝʣʴ ʢʚʠʪʘʥʮʠʶ ʧʦʣʫʯʠʣʘ, ʧʝʨʝʜʘʯʘ ʄʇʉ ʟʘʚʝʨʰʝʥʘ. 
ʆʪʤʝʪʠʤ, ʯʪʦ ʬʠʢʪʠʚʥʳʝ ʩʦʩʪʦʷʥʠʷ S3, S6, S9 ʠ S12 ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝ-

ʥʠ ʜʦʚʝʜʝʥʠʷ ʄʇʉ [4], ʘ ʚʝʨʦʷʪʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʠʟ ʥʠʭ ʚ ʧʦʩʣʝʜʫʶʱʠʝ ʩʦʩʪʦʷʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢ: 

37 610 913 1213 1p p p p= = = =.  
 

messages in a communication session in the connected decameter radio data channel to find the probabilistic-
time characteristics is considered. Proposed the appropriate mathematical model from which numerical calcu-
lations have been performed for the specific tion of the example, the result of which is determined according to 
the proposed approach the physics of the process. 
Key words: the process of information exchange, probabilistic-time characteristics, decameter radio channel 
of data transmission, mathematical model. 
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ʉʡʪ. 1. ɼʩʙʭ ʪʧʪʫʧʸʦʡʢ ʡ ʨʞʩʞʮʧʝʧʛ, ʧʨʡʪʴʛʙʷʲʡʢ ʨʩʧʯʞʪʪ ʝʧʪʫʙʛʣʡ ʅʈʊ ʨʧ ʨʩʧʫʧʣʧʤʬ ʎ.25 

 
ʄʘʪʨʠʮʘ ʧʝʨʝʭʦʜʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 
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,  (1) 

ʇʝʨʝʭʦʜʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʤʘʪʨʠʮʳ (1) ʥʘʭʦʜʷʪʩʷ ʠʟ ʬʠʟʠʢʠ ʧʨʦʮʝʩʩʘ ʠ ʟʘʚʠʩʷʪ ʦʪ ʚʝʨʦʷʪʥʦʩʪʝʡ 
ʜʦʚʝʜʝʥʠʷ ʢʘʜʨʦʚ ʠ ʢʚʠʪʘʥʮʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʘʢ: 

0(1 ) ʢL

ʢp p= - , 0(1 ) ʢʚL

ʢʚp p= - ,    (2) 

ʛʜʝ: Lʢ ï ʜʣʠʥʘ ʢʘʜʨʘ, Lʢʚ ï ʜʣʠʥʘ ʢʚʠʪʘʥʮʠʠ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦʚʝʜʝʥʠʷ ʄʇʉ ʥʝʦʙʭʦʜʠʤʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʪʨʠʮʝʡ 

ʰʘʛʦʚ ʧʝʨʝʭʦʜʦʚ (ʄʐʇ) ʢʦʪʦʨʘʷ ʩʦʛʣʘʩʥʦ [4] ʠʤʝʝʪ ʪʘʢʫʶ ʞʝ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ ʠ ʤʘʪʨʠʮʘ (1). ʇʨʠ ʵʪʦʤ 
ʵʣʝʤʝʥʪʳ ʄʐʇ ʥʘʭʦʜʷʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʡ: 

12 13 45 46 78 79 1011 1012
ʢ

ʢ
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V
t t t t t t t t= = = = = = = = =, 
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ʢʚ

ʢʚ

ʧʠ

L
t

V
t t t t t t t t= = = = = = = = =,  (3) 

1313 1414 ʢ ʢʚt tt t= = +. 

ʊʦʛʜʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ [4] ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʩʢʦʤʳʝ ɺɺʍ. 
ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʦʧʨʝʜʝʣʠʤ ʟʥʘʯʝʥʠʝ ʝʛʦ ʵʥʪʨʦ-

ʧʠʠ. ɺ [1] ʠʟʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʵʥʪʨʦʧʠʡʥʳʝ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʧʦʣʫʯʝʥʦ ʩʣʝʜʫʶ-
ʱʝʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʵʥʪʨʦʧʠʠ ʧʨʦʮʝʩʩʘ ʜʦʚʝʜʝʥʠʷ ʄʇʉ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ ʧʨʦʮʝʩʩʘ: 

() () ()
2

1

log
sN

l l

i i

i

J l p p
=

=-ä ,    (4) 

ʛʜʝ, l  - ʥʦʤʝʨ ʰʘʛʘ; 
()l
ip  - ʚʝʨʦʷʪʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʛʨʘʬʘ ʥʘ ʰʘʛʝ l ; 

sN  - ʯʠʩʣʦ ʩʦʩʪʦʷʥʠʡ ʛʨʘʬʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ɺɺʍ ʠ ʵʥʪʨʦʧʠʠ ʜʣʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʇʫʩʪʴ ʠʤʝʶʪʩʷ ʩʣʝʜʫ-
ʶɦ ʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

- ʜʣʠʥʘ ʢʘʜʨʘ Lʢ= 200 ʙʠʪ; 

- ʜʣʠʥʘ ʢʚʠʪʘʥʮʠʠ Lʢʚ=24 ʙʠʪ; 

- ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʷʤʦʤ ʠ ʚ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʘʭ ʨʘʚʥʘ 1200 ʙʠʪ/ʩ; 

- ʚʝʨʦʷʪʥʦʩʪʴ ʙʠʪʦʚʦʡ ʦʰʠʙʢʠ ʚ ʧʨʷʤʦʤ ʠ ʦʙʨʘʪʥʦʤ ʢʘʥʘʣʘʭ - ʨ0=10-5.  
 

 
ʉʡʪ. 2. ɼʩʙʭʡʣ ɻɻʎ ʝʤʸ ʩʙʪʪʥʙʫʩʡʛʙʞʥʧʜʧ ʨʩʡʥʞʩʙ 

 
ʀʟ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ɺɺʍ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʠʟʠʢʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʦʮʝʩ-

ʩʘ, ʘ ʵʥʪʨʦʧʠʷ ʧʦʢʘʟʳʚʘʝʪ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʢʦʛʜʘ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʳʤ ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝ-
ʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʜʦʩʪʘʚʢʠ ʤʥʦʛʦʧʘʢʝʪʥʳʭ ʩʦʦʙ-
ʱʝʥʠʡ ʧʦ ʧʨʦʪʦʢʦʣʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʥʘ ʩʝʘʥʩʝ ʩʚʷʟʠ ʚ ʧʨʦʢʣʶʯʝʥʥʦʤ ʜʝʢʘʤʝʪʨʦʚʦʤ ʨʘʜʠʦ-
ʢʘʥʘʣʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. 
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ʉʡʪ. 3. ɼʩʙʭʡʣ ʶʦʫʩʧʨʡʡ ʝʤʸ ʩʙʪʪʥʙʫʩʡʛʙʞʥʧʜʧ ʨʩʡʥʞʩʙ 

 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʩʪʠʧʝʥʜʠʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩ-

ʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʠ ʘʩʧʠʨʘʥʪʦʚ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʫʯʥʳʝ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʤʦʜʝʨʥʠʟʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ 
2018-2020 ʛʛ., ˉ ʉʇ-4737.2018.3 çʆʧʪʠʤʠʟʘʮʠʷ ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ ʨʘʜʠʦʮʝʥʪʨʦʚ ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʡ 
ʩʝʪʠ ʜʝʢʘʤʝʪʨʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ ʩ ʧʨʦʢʣʶʯʝʥʠʝʤ ʢʘʥʘʣʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʟʘʜʘʥʥʫʶ ʦʧʝʨʘʪʠʚʥʦʩʪʴ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘè. 
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ʩʳʚʘʶʱʝʡ ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʤʥʦʛʦʧʘʢʝʪʥʳʭ ʩʦʦʙʱʝʥʠʡ ʧʦ ʧʨʦʪʦʢʦʣʫ ʪʠʧʘ ʍ.25 ʩ ʢʫʤʫʣʷʪʠʚʥʦʡ ʢʚʠʪʘʥ-
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Ã´º 532.542:532.529 

¼µÂ¾´¸º° À°ÁÇµÂ° ²¾·´ÃÈ½¾-
³¸´À°²»¸ÇµÁº¾³¾ º¾»¿°º° Á 
´¸°ÄÀ°³¼¾¹ 

¼ãåÐÜÕÔÖÐÝÞÒØç °ÙÑÕÚ °àØäÖÐÝÞÒ 
ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʡ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

¶ÞÝÚÞÑØÛÞÒ ÃÛãÓÜãàÞÔ ÃÜÑÐàÞÒØç 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʡ ʥʘʫʯ, ʜʦʮʝʥʪ 

ÁÐÜØÕÒ »ãץʥʧʦ ½ÐÙØÜÞÒØç 
PhD 

¸ÑàÐÓØÜÞÒÐ ·ÐÙâãÝÐ ¸áÚÐÝÔÐàÞÒÝÐ, 
°ßÐÚåãÖÐÕÒÐ ÂãàáãÝÞÙ ÃÑÐÙÔãÛÛÐÕÒÝÐ 

ʘʩʩʠʩʪʝʥʪ r
ʊʘʰʢʝʥʪʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʥʞʝʥʝʨʦʚ ʠʨʨʠʛʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

 

 
ʇʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʥʘʙʣʶʜʘʝʪʩʷ ʷʚʣʝʥʠʝ, ʢʦʛʜʘ ʟʥʘʯʝ-

ʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠ ʜʘʚʣʝʥʠʷ ʙʳʩʪʨʦ ʠʟʤʝʥʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ [1,2,3 ʠ ʜʨ.]. ʊʘʢʠʝ ʷʚʣʝʥʠʷ ʤʦʞʥʦ 
ʥʘʙʣʶʜʘʪʴ ʚ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʚ ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ ʚ ʨʘʟʣʠʯ-
ʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʪʘʢʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʜʘʨ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʫʜʘʨ ʚ 
ʥʘʧʦʨʥʳʭ ʩʠʩʪʝʤʘʭ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʨʦʧʨʠʷ-
ʪʠʡ ʢ ʩʥʠʞʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʨʘ. ɼʣʷ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʪʨʫʙʦʧʨʦʚʦʜʘ 
ʦʪ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʨʘ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʪʠʚ ʫʜʘʨʥʳʝ 
ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʜʝʤʧʬʠʨʫʶʱʠʭ ʚʦʟʜʫʰʥʳʭ ʢʦʣʧʘʢʦʚ, ʫʨʘʚʥʠʪʝʣʴʥʳʭ  ʨʝʟʝʨʚʫʘʨʦʚ ʠ ʪ.ʧ..  

ɼʣʷ ʛʘʰʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʨʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʚ ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ 
ʛʘʩʠʪʝʣʷʤʠ ʫʜʘʨʘ, ʧʨʠʤʝʥʷʶʪʩʷ  ʚʦʟʜʫʰʥʦ - ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʢʦʣʧʘʢʠ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʢʦʣʧʘʢʦʚ ʥʘ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʷʭ ʨʘʟʤʝʨʳ ʢʦʣʧʘʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ 
ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ ʥʘʩʦʩʦʚ. 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʠʤ ʷʚʣʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʨʘ ʥʘ ʧʨʠʤʝʨʝ ʧʨʦʩʪʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ, 
ʩʦʝʜʠʥʝʥʥʦʛʦ ʩ ʨʝʟʝʨʚʫʘʨʦʤ ʠ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦ ï ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʢʦʣʧʘʢʘ ʩ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʷʚʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʨʘ ʚ ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ. ɼʘ-
ʝʪʩʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʚʦʟʜʫʰʥʦ-ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʢʦʣʧʘʢʘ ʩ ʜʠʘʬʨʘʛʤʦʡ. 
ʃʤʷhʞʛʴʞ ʪʤʧʛʙ: ʥʘʧʦʨʥʳʡ ʪʨʫʙʦʧʨʦʚʦʜ, ʚʦʟʜʫʰʥʦ-ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʢʦʣʧʘʢ, ʜʠʘʬʨʘʛʤʘ, ʥʘʧʦʨʥʘʷ 
ʩʠʩʪʝʤʘ, ʟʘʜʚʠʞʢʘ, ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠʝ. 
 
Abstract: Phenomenal of the hydraulic blow is considered In article in pressure pipe line. It is given methods 
of the calculation parameter air-hydraulic hubcap with diaphragm. 
Keywords: pressure pipe line, air-hydraulic hubcap, diaphragm, pressure system, bolt, not been fixed motion. 

http://tiiame.uz/ru
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ʜʠʘʬʨʘʛʤʦʡ. ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. ɺʦʟʜʫʰʥʦ-ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʢʦʣʧʘʢ (ɺɻʂ)  4 ʩ ʜʠʘ-
ʬʨʘʛʤʦʡ 5 ʫʩʪʘʥʦʚʣʝʥ ʚ ʢʦʥʮʝ ʥʘʧʦʨʥʦʛʦ ʪʨʫʙʦʧʨʦʚʦʜʘ 2 ʧʝʨʝʜ ʟʘʜʚʠʞʢʦʡ 3 (ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ʉʙʪʰʞʫʦʙʸ ʪʮʞʥʙ 

1ðʩʞʠʞʩʛʬʙʩ; 2ðʦʙʨʧʩʦʴʢ ʫʩʬʚʧʨʩʧʛʧʝ; 3ðʠʙʝʛʡʟʣʙ; 4ðɻɼʃ.; 5 ð ʪʧʞʝʡʦʡʫʞʤʵʦʴʢ ʫʩʬʚʧʨʩʧʛʧʝ; 
6 ð ʝʡʙʭʩʙʜʥʙ 

 
ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʠʩʪʝʤʝ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʠʟʤʝʥʝʥʠʝ ʥʘʧʦʨʘ (ʅʘmax ʠ ʅʘmin) ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ 

ʢʦʣʝʙʘʥʠʡ ʠʣʠ ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ ï ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ɺ.ɻ.ʂ. ʧʨʠ ʟʘʜʘʥʥʳʭ ʅʘmax ʠ ʅʘmin [1,2,3,4 ʠ ʜʨ.]. 
ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

- ʟʘʜʚʠʞʢʘ ʟʘʢʨʳʚʘʝʪʩʷ ʤʛʥʦʚʝʥʥʦ ʠ ʧʦʣʥʦʩʪʴʶ; 

- ʟʘʜʘʯʘ ʨʝʰʘʝʪʩʷ ʥʘ ʙʘʟʝ ñʞʝʩʪʢʦʡò ʤʦʜʝʣʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ; 

- ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʧʝʨʝʤʝʥʥʳʤ ʩʣʦʝʤ ʞʠʜʢʦʩʪʠ ʚ ɺ.ɻ.ʂ. 
ɼʣʷ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ɺ.ɻ.ʂ., ʥʘʧʦʨʥʳʡ ʪʨʫʙʦ-

ʧʨʦʚʦʜ ʠ ʨʝʟʝʨʚʫʘʨ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʠʥʠʤʘʝʤ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʝ [1]: 
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ʛʜʝ 
ʛʘ

go
go

h
h

H
= ; hgo ï ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʧʨʠ ʩʢʦʨʦʩʪʠ V0 ʚ ʩʦʝʜʠʥʠʪʝʣʴʥʦʤ ʪʨʫʙʦʧʨʦʚʦʜʝ 5 (ʨʠʩ. 1), 

ʥʘ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ ñʜʠʘʬʨʘʛʤʘò. 

 ὠ  ï ʙʝʟʨʘʟʤʝʨʥʘʷ ʩʢʦʨʦʩʪʴ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, 

ὸ  - ʙʝʟʨʘʟʤʝʨʥʦʝ ʚʨʝʤʷ, 

Ὤ   
ʛʘ

 - ʙʝʟʨʘʟʤʝʨʥʳʝ ʧʦʪʝʨʠ ʥʘʧʦʨʘ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ, 

ὡ  - ʙʝʟʨʘʟʤʝʨʥʳʡ ʦʙʲʝʤ ʚʦʟʜʫʭʘ ʚ ɺɻʂ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, 

… -ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ ʧʦʣʠʪʨʦʧʳ, 

„ - ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ, 

„
ʛʘ

; 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʶʪ ʚʠʜ: 
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ʠʣʠ ʚ ʙʝʟʨʘʟʤʝʨʥʦʤ ʚʠʜʝ: 
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ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ɢ=1; ɢ=1,2; ɢ=1,41 ʠ 0,025tD = . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʡ (1) ʧʨʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (3,4) ʧʦʣʫʯʝʥʳ ʫʨʘʚʥʝʥʠʷ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ hmax ʠ hmin ʧʨʠ ʟʘʜʘʥʥʳʭ ů, ɢ, h0, ʪʨʦh  ʠ gʦh . 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ hmax 
1. ʇʨʠ 1c¸  
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2. ʇʨʠ 1c=  
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ʛʜʝ 0x ʠ ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ hmin 
1. ʇʨʠ 1c¸  
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2. ʇʨʠ 1c=  
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ʛʜʝ maxx  ʥʘʭʦʜʠʪʩʷ ʧʦ  ʬʦʨʤʫʣʝ 
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max 1

minhc
x =

ʱ

                                                             

(9) 

ʀʟ ʫʨʘʚʥʝʥʠʷ (4) ʠʣʠ (5) ʤʦʞʥʦ ʧʨʠ ʠʟʚʝʩʪʥʳʭ, ů, ɢ ʠ 0x ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʧʨʠʙʣʠʞʝʥʠʡ ʚʝʣʠʯʠʥʫ mx, ʘ ʟʘʪʝʤ  ʚʳʯʠʩʣʠʪʴ hmax ʠ a maxH  ʧʦ ʟʘʚʠʩʠʤʦʩʪʷʤ: 
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ʀʟ ʫʨʘʚʥʝʥʠʷ (6) ʠʣʠ (7) ʤʦʞʥʦ ʧʨʠ ʠʟʚʝʩʪʥʳʭ, ů, ɢ ʠ mx (hmax) ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʦʤ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʚʝʣʠʯʠʥʫ maxx , ʘ ʟʘʪʝʤ ʚʳʯʠʩʣʠʪʴ hmin ʠ a minH ʧʦ ʬʦʨʤʫʣʘʤ: 

                            
min min min
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(11) 

ɿʘʜʘʯʘ ʦʧʨʝʜʝʣʝʥʠʷ hmin ʠ hmax ʧʦ ʫʨʘʚʥʝʥʠʷʤ (4) ï (7) ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ ʕɺʄ. 
ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʨʝʰʝʥʠʝ ʦʙʨʘʪʥʦʡ  ʟʘʜʘʯʠ ï ʦʧʨʝʜʝʣʝʥʠʠ ʦʙʲʝʤʘ ɺɻʂ ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪʳ ʧʨʦʮʝʩʩʘ ʢʦʣʝʙʘʥʠʡ [3,4.5]. 
ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʨʦʮʝʥʪ ʦʪʢʣʦʥʝ-

ʥʠʷ ʠʟʤʝʨʝʥʥʳʭ ʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ 3-6 %.  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʘ ʨʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʥʘʧʦʨʘ ʠ ʦʙʲʝʤʘ 

ɺɻʂ ʩ ʜʠʘʬʨʘʛʤʦʡ ʧʨʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʫʜʘʨʝ ʚ ʥʘʧʦʨʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʘʭ.  
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ºÐ×Ø °ÛìäØï ºÐÙàãÛÛÐÚë×ë 
ʄʘʛʠʩʪʨʘʥʪ 

ÂÞÛÕÓÕÝÞÒÐ °àÐÙ ÁÐàáÕÝÚÐÛØÕÒÝÐ 
ʂʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɸʆ çʂʘʟʘʭʩʢʠʡ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʉ.ʉʝʡʬʫʣʣʠʥʘè 
 

 
ʃʶʙʘʷ ʦʨʛʘʥʠʟʦʚʘʥʥʘʷ ʠ ʜʝʡʩʪʚʫʶʱʘʷ ʧʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʤʫ ʧʨʠʥʮʠʧʫ ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʥʫʞʜʘʝʪʩʷ ʚ ʜʦʩʪʦʚʝʨʥʦʡ ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʦ ʩʦʙʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʥʦ ʠ ʦʙ ʵʣʝ-
ʤʝʥʪʘʭ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʨʠʨʦʜʦʨʝʩʫʨʩʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʠ 
ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʫʧʨʘʚʣʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɹʝʟ ʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʠʢʘʢʘʷ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ 
ʘʜʝʢʚʘʪʥʦ ʨʝʰʘʪʴ ʪʝʢʫʱʠʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʟʘʜʘʯʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ.  

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʩʦʟʜʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘ-
ʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʠʩʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥ-
ʬʦʨʤʘʮʠʝʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʜʦʩʪʫʧ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʬʫʥʢʮʠʷʤ ʠ ʫʩʣʫʛʘʤ. ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʪʘ ʅɻʀʉ 
ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʂʦʥʮʝʧʮʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ çʵʣʝʢʪʨʦʥʥʦ-
ʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘè ʚ ʂʘʟʘʭʩʪʘʥʝ 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʢʘʨʪʦ-
ʛʨʘʬʠʷ, ʢʘʜʘʩʪʨ, ʟʝʤʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. 

 
CONDITION AND DEVELOPMENT OF INFORMATION SYSTEM FOR WORKING WITH SPATIAL DATA IN 

THE SPHERE OF LAND RELATIONS  (EXPERIENCE OF KAZAKHSTAN) 
 

Kazi Alfia Kairullakyzy, 
ʋolegenova Aray Sarsenkaliyevna 

 
Annotation: the article discusses the need and prospects for creating a state information system designed to 
implement services for working with geospatial information, providing access to government functions and ser-
vices. The creation of the NGIS project is an integral part of the plan of measures for the implementation of the 
Concept of the formation of an "electronic government" in Kazakhstan 
Keywords: geoinformation system, spatial data, automation, cartography, cadastre, land resources 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚ ʨʝʩʧʫʙʣʠʢʝ (ʢʘʨʪʳ, ʧʣʘʥʳ, ʩʭʝʤʳ) ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʳʡ ʫʯʝʪ ʚʝʜʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ, ʟʘʯʘʩʪʫʶ ʜʫʙʣʠʨʫʶʱʠʤʠ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ 
ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ. ʅʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝ-
ʥʠʷ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʦʪʩʫʪʩʪʚʫʝʪ ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ. ɼʘʥʥʳʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʪʦʧʦ-
ʛʨʘʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʧʨʦʚʦʜʠʤʳʭ ʥʘ ʵʪʘʧʘʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘ-
ʮʠʶ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʘʯʘʩʪʫʶ ʚʦʦʙʱʝ ʥʝ ʠʤʝʶʪ ʧʨʠʚʷʟʢʠ ʢ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ.  

ʕʪʦ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʦʦʪʚʝʪʩʪʚʠʶ ʜʘʥʥʳʭ ʫʯʝʪʘ, ʠʩʢʘʞʝʥʠʶ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ 
ʦʙʲʝʢʪʦʚ, ʥʝʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʚ ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʙʘʟ 
ʜʘʥʥʳʭ, ʦʰʠʙʢʘʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʜʘʞʝ ʩʤʝʞʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʘʥʥʳʭ ʦʜ-
ʥʠʤ ʚʝʜʦʤʩʪʚʦʤ ʫ ʜʨʫʛʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʠʩʘʪʴ ʟʘʧʨʦʩ ʥʘ ʙʫʤʘʛʝ, ʦʪʚʝʪ ʟʘʯʘʩʪʫʶ ʪʘʢʞʝ ʧʨʠʭʦʜʠʪ ʥʘ ʙʫ-
ʤʘʛʝ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʩʧʠʩʢʦʤ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ ʧʝʨʝʩʯʝʪʘ, ʚ ʭʫʜʰʝʤ ï ʥʘ ʩʣʝʧʦʡ ʧʣʘʥ-
ʩʭʝʤʝ, ʢʦʪʦʨʫʶ ʥʝʚʦʟʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʪʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʨʦʢʘʭ ʠ ʢʘʯʝʩʪʚʝ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨ-
ʩʪʚʝʥʥʳʭ ʫʩʣʫʛ. ɹʦʣʴʰʠʥʩʪʚʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ, ʥʝ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ. ʉʨʦʢʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʫʩʣʫʛ ʢʨʘʡʥʝ ʟʘʪʷʥʫʪʳ, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʟʝ-
ʤʝʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʊʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʝʜʠʥʦʡ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʝʩʧʝʯʠʪʴ ʦʙʤʝʥ ʠʥ-
ʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʨʝʛʠʦʥʘʤʠ ʠ ʮʝʥʪʨʦʤ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʤʠʥʠʩʪʝʨʩʪʚʘʤʠ ʧʦ ʨʘʟʣʠʯʥʳʤ ʢʘʜʘʩʪʨʘʤ ʠ 
ʫʨʦʚʥʷʤ ʠʭ ʚʝʜʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʦʩʪʘʚʠʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ 
ʙʘʟʦʚʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ çʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʂʘʟʘʭʩʪʘʥ ï 2020è, ʫʪʚʝʨʞʜʝʥʥʦʡ ʋʢʘʟʦʤ ʇʨʝʟʠ-
ʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ˉ 464 ʦʪ 8 ʷʥʚʘʨʷ 2013 ʛʦʜʘ, ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ çʕʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴ-
ʩʪʚʘè ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ çʦʙʝʩʧʝʯʠʪʴ ʝʜʠʥʫʶ ʥʘʮʠʦʥʘʣʴʥʫʶ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʧʨʝʜʦ-
ʩʪʘʚʠʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʜʦʩʪʫʧ ʢ ʩʦʚʨʝʤʝʥʥʦʤʫ, ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʠ ʧʦʣʥʦʤʫ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦ-
ʤʫ ʤʘʪʝʨʠʘʣʫ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤʫ ʩ ʦʙʲʝʢʪʘʤʠ ʫʯʝʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭè [1].  

ʎʝʣʴʶ ʥʘʮʠʦʥʘʣʴʥʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʜʘʣʝʝ - ʅɻʀʉ) ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʝʨʚʠʩʦʚ 
ʜʦʩʪʫʧʘ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʬʫʥʢʮʠʷʤ ʠ ʫʩʣʫʛʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʨʠ ʵʪʦʤ 
ʚʦʟʥʠʢʘʝʪ ʩʨʝʜʘ ʘʢʪʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʧʨʦʝʢʪʠʨʫʝʪʩʷ, ʩʪʨʦʠʪʩʷ ʠʣʠ ʚʚʦʜʠʪʩʷ ʚ ʵʢʩ-
ʧʣʫʘʪʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʡ ʠʣʠ ʞʠʣʦʡ ʦʙʲʝʢʪ, ʜʦʨʦʛʘ, ʚʦʜʦʧʨʦʚʦʜ, ʛʘʟʦʧʨʦʚʦʜ ʠʣʠ ʣʠʥʠʷ ʵʣʝʢʪʨʦʧʝʨʝ-
ʜʘʯ, ʩʠʪʫʘʮʠʦʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʦʙʲʝʢʪʝ ʚʚʦʜʠʪʩʷ ʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-
ʥʳʭ ʜʘʥʥʳʭ ʠ ʧʨʦʠʩʭʦʜʠʪ ʦʙʥʦʚʣʝʥʠʝ ʩʠʪʫʘʮʠʠ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʦʧʦʛʨʘ-
ʬʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʩʲʝʤʢʠ ʦʙʲʝʢʪʘ ʧʦ ʟʘʚʝʨʰʝʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʘ ʝʝ 
ʧʨʠʝʤʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʬʫʥʢʮʠʷ ʧʦʜʨʷʜʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʦʨ-
ʛʘʥʘ. ʋʩʣʫʛʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʧʨʠ ʵʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʦʤ ï ʵʪʦ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʘʚʪʦʤʘʪʠ-
ʟʠʨʦʚʘʥʥʳʡ ʩʝʨʚʠʩ ʧʦ ʩʙʦʨʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ.  

ɺ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʚʳʠʛʨʳʚʘʶʪ ʚʩʝ ï ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʣʠʮʝ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʠ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʦʨʛʘ-
ʥʦʚ, ʶʨʠʜʠʯʝʩʢʠʝ ʠ ʬʠʟʠʯʝʩʢʠʝ ʣʠʮʘ ʚ ʣʠʮʝ ʙʠʟʥʝʩʘ ʠ ʛʨʘʞʜʘʥ, ʢʦʪʦʨʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴ-
ʥʦʩʪʠ ʬʦʨʤʠʨʫʶʪ ʤʦʱʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪ ʅɻʀʉ 
ʫʥʠʢʘʣʴʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʪʘʢ ʢʘʢ ʜʘʥʥʳʝ ʚ ʉʠʩʪʝʤʝ ʥʘʯʠʥʘʶʪ ʦʪʨʘʞʘʪʴ ʪʝʢʫʱʝʝ ʩʦ-
ʩʪʦʷʥʠʝ ʤʝʩʪʥʦʩʪʠ çʜʝʥʴ ʚ ʜʝʥʴè.  

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʢʦʥʪʝʢʩʪʝ ʅɻʀʉ ʩʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʮʝʣʳʡ ʨʷʜ ʧʨʠʢʣʘʜʥʳʭ ʘʥʘʣʠʪʠʯʝ-
ʩʢʠʭ ʟʘʜʘʯ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ, ʪʨʝʙʫʶʱʠʭ ʩʚʷʟʳʚʘʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʤʥʦʞʝʩʪʚʘ ʦʪ-
ʨʘʩʣʝʡ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʧʝʨʚʠʯʥʳʭ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ (ʟʜʘʥʠʡ ʠ 
ʩʦʦʨʫʞʝʥʠʡ) ʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʚʦʜʦʧʨʦʚʦʜʳ, ʛʘʟʦʧʨʦʚʦʜʳ, 
ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ ʠ ʪʝʧʣʦʩʝʪʠ ʠ ʧʨ.).  

ɹʣʘʛʦʜʘʨʷ ʅɻʀʉ, ʧʨʦʮʝʜʫʨʳ ʫʯʝʪʘ, ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʢʦʥʪʨʦʣʷ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ ʩʪʘʥʫʪ 
ʥʝʦʪʲʝʤʣʝʤʳʤʠ ʬʘʢʪʦʨʘʤʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʘʟʚʠʪʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 
ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ.  

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʡ ʠ ʫʩʣʫʛ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʥʝʜʨʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʠʥ-
ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʜʝʧʦʟʠʪʘʨʠʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʝʜ-
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ʧʨʠʷʪʠʷ ʥʘ ʧʨʘʚʝ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʝʜʝʥʠʷ çɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʪʝʭʥʠʯʝʩʢʘʷ ʩʣʫʞʙʘè ɸʛʝʥʪʩʪʚʘ ʈʝʩʧʫʙ-
ʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʧʦ ʩʚʷʟʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʥʘʭʦʜʠʪʩʷ 290 ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘ-
ʥʦʚ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ (ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʘʪʨʠʙʫʪʠʚʥʳʝ ʜʘʥʥʳʝ) ʩʦʟʜʘʝʪʩʷ ʤʥʦʛʦʢʨʘʪ-
ʥʦ ʥʘ ʦʜʥʫ ʠ ʪʫ ʞʝ ʪʝʨʨʠʪʦʨʠʶ ʚ ʨʘʟʣʠʯʥʦʡ ʪʦʯʥʦʩʪʠ, ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʩ ʨʘʟʣʠʯʥʦʡ ʧʨʠʚʷʟʢʦʡ, ʚ 
ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ.  

ʉʠʩʪʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ. ɼʦ ʩʠʭ ʧʦʨ ʤʥʦʛʠʝ ʚʝʜʦʤʩʪʚʝʥʥʳʝ ʠʥʬʦʨ-
ʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʥʝ ʠʥʪʝʛʨʠʨʦʚʘʥʳ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʤ ʧʨʠʩʚʦʝʥ ʩʪʘʪʫʩ 
ʮʝʥʪʨʘʣʴʥʦʡ, ʵʪʘʣʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ [2].  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʅɻʀʉ ʥʝ ʜʫʙʣʠʨʫʝʪ ʬʫʥʢʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 
ʋʪʠʣʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʥʝ ʧʣʘʥʠʨʫʝʪʩʷ. 
ʅɻʀʉ ʧʦʚʳʩʠʪ ʢʘʯʝʩʪʚʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʟʘ ʩʯʝʪ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʤʝʞʚʝʜʦʤ-
ʩʪʚʝʥʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ.  

ʅʘʩʝʣʝʥʠʝ ʧʦʣʫʯʠʪ ʝʜʠʥʫʶ ʪʦʯʢʫ ʜʦʩʪʫʧʘ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʩʣʫʛʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʧʨʦʩʪʨʘʥ-
ʩʪʚʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʥʘ ʧʦʨʪʘʣʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ, ʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ - ʝʜʠʥʦʝ ʭʨʘ-
ʥʠʣʠʱʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʦʙʣʘʯʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ ɻʀʉ ʦʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ ʫʯʝʪʘ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪ ʪʝʨʨʠʪʦʨʠʠ, ʥʝʨʘʟʨʳʚʥʦ ʩʚʷʟʘʥʥʳʡ ʩ ʟʝʤʣʝʡ, 
ʢʦʪʦʨʳʡ ʫʥʠʢʘʣʝʥ ʧʦ ʩʚʦʝʤʫ ʤʝʩʪʦʧʦʣʦʞʝʥʠʶ.  

ʀʥʝʨʮʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʩ ʩʦʭʨʘʥʝʥʠʝʤ çʩʪʘʪʫʩ-ʢʚʦè ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʠʤ ʥʝʛʘʪʠʚʥʳʤ 
ʧʦʩʣʝʜʩʪʚʠʷʤ:  

ʨʦʩʪ ʩʦʮʠʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʚʠʜʫ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʫʯʝ-
ʪʝ ʟʝʤʣʝʚʣʘʜʝʥʠʡ;  

ʨʦʩʪ ʥʝʦʧʨʘʚʜʘʥʥʳʭ ʙʶʜʞʝʪʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʦʟʜʘʥʠʝ ʜʫʙʣʠʨʫʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʩʠʩʪʝʤ;  
ʨʦʩʪ ʟʘʪʨʘʪ ʥʘ ʦʙʥʦʚʣʝʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠʣʠ ʠʭ ʥʝʦʙʥʦʚʣʷʝʤʦʩʪʴ;  
ʨʦʩʪ ʩʪʦʠʤʦʩʪʠ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʚʝʜʦʤʩʪʚʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ;  
ʩʥʠʞʝʥʠʝ ʪʝʤʧʦʚ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ;  
ʥʝʢʦʪʦʨʦʝ ʟʘʤʝʜʣʝʥʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚʩʣʝʜʩʪʚʠʝ ʢʦʤʧʣʝʢʩʘ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʠ ʥʝ ʩʚʷ-

ʟʘʥʥʳʭ ʧʨʠʯʠʥ [3].  
ʅʘʮʠʦʥʘʣʴʥʘʷ ɻʀʉ, ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʥʥʘʷ, ʧʨʝʜʦʩʪʘʚ-

ʣʷʶʱʘʷ ʧʫʙʣʠʯʥʳʡ ʜʦʩʪʫʧ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʠʩʧʦʣʴʟʫʶʱʘʷ ʣʫʯʰʠʝ ʪʝʭʥʦʣʦʛʠʠ, ʫʩʢʦʨʠʪ ʧʦʜʲʝʤ ʵʢʦʥʦ-
ʤʠʢʠ, ʩʦʟʜʘʚʘʷ ʨʘʙʦʯʠʝ ʤʝʩʪʘ, ʧʦʚʳʰʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʠ ʦʪʜʘʯʫ ʦʪ ʚʣʦʞʝʥʥʳʭ ʩʨʝʜʩʪʚ.  
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ºÞÛÑÐáîÚ ºÞÝáâÐÝâØÝ ÎàìÕÒØç 
ʩʪʘʨʰʠʡ ʦʧʝʨʘʪʦʨ 10 ʥʘʫʯʥʦʡ ʨʦʪʳ 

ʅʀʀ ɺʉʀ ɺʉ ʈʌ çɺʦʝʥʥʘʷ ʘʢʘʜʝʤʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
ʠʤʝʥʠ ʛʝʥʝʨʘʣʘ ʘʨʤʠʠ ɸ. ɺ. ʍʨʫʣʝʚʘè 

 

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʫʪʝʡ ʧʦʟʥʘʥʠʷ ʭʘʨʘʢʪʝʨʘ ʪʝʧ-

ʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʛʘʟʘʭ ʠ ʞʠʜʢʦʩʪʷʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʝ, ʦʥʦ ʠʤʝʝʪ ʚʘʞʥʦʝ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝ-
ʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʥʝʦʙʭʦʜʠʤʳ ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʀʟʫʯʘʷ ʜʘʥ-
ʥʳʡ ʚʦʧʨʦʩ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʢʦʧʣʝʥ ʦʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʢʘʢ ʘʙʩʦʣʶʪʥʳʭ, ʢʘʢ 
ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʉʪʘʮʠ-
ʦʥʘʨʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʦʛʨʝʰʥʦʩʪʴ 2 ï 3%, ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʝʝ ʨʘʟʚʠʪʠʝ. ʅʦ 
ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦʜʳ ʫʩʪʫʧʘʶʪ ʧʦ ʩʚʦʝʡ ʪʦʯʥʦʩʪʠ ʤʝʪʦʜʘʤ, ʦʩʥʦʚʘʥʥʳʤ ʥʘ ʟʘʢʦʥʦ-
ʤʝʨʥʦʩʪʷʭ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ. ɼʘʞʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ, ʢʘʢ 
ʤʝʪʦʜʳ ʥʘʛʨʝʪʦʡ ʥʠʪʠ, ʢʦʘʢʩʠʘʣʴʥʳʭ ʮʠʣʠʥʜʨʦʚ ʠ ʧʣʦʩʢʦʛʦ ʩʣʦʷ, ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʦʣʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ 
ʫʤʝʥʴʰʝʥʠʶ ʠʣʠ ʫʯʝʪʫ ʪʝʧʣʦʧʦʪʝʨʴ, ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʠ ʣʫʯʠʩʪʦʛʦ ʧʝʨʝʥʦʩʘ ʪʝʧʣʘ [1].  

ʄʘʪʝʨʠʘʣ, ʧʦʣʫʯʝʥʥʳʡ ʢʘʢ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ, ʪʘʢ ʠ ʟʘʨʫʙʝʞʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘʤʠ, ʧʦʟʚʦʣʠʣ 
ʚʳʷʩʥʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘ-
ʤʝʪʨʘʭ ʩʦʩʪʦʷʥʠʷ. 

ʋʩʧʝʭʠ, ʜʦʩʪʠʛʥʫʪʳʝ ʥʘ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʤʝ-
ʪʦʜʘ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷ, ʩʪʘʮʠʦʥʘʨʥʳʡ ʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʩʪʘʮʠʦʥʘʨʥʳʡ ʤʝʪʦʜ, ʥʝʩʪʘʮʠʦʥʘʨʥʳʡ ʤʝʪʦʜ, ʤʝʪʦʜ ʥʘʛʨʝʪʦʡ 
ʥʠʪʠ, ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. 
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ʥʦʩʪʠ, ʜʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʩʣʫʯʘʝʤ ʦʜʥʦʘʪʦʤʥʳʭ ʛʘʟʦʚ ʠ ʩʧʦʩʦʙ-
ʩʪʚʦʚʘʣʠ ʨʘʟʚʠʪʠʶ ʤʝʪʦʜʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʷʜ ʤʝʪʦʜʠʢ, ʘʥʘʣʠʪʠʯʝʩʢʠ ʦʧʠʩʳʚʘʶ-
ʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʛʘʟʦʚ ʠ ʞʠʜʢʦʩʪʝʡ. ʅʘ ʦʩʥʦʚʝ ʜʚʫʭʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʟʘ-
ʚʠʩʠʤʦʩʪʠ ʠʟʙʳʪʦʯʥʦʡ (ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ) ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʚʝ-
ʱʝʩʪʚ ʩ ʠʟʚʝʩʪʥʳʤʠ ʪʝʨʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʙʳʣʘ ʩʦʟʜʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʘʷ ʠ ʵʬʬʝʢʪʠʚʥʘʷ ʤʝ-
ʪʦʜʠʢʘ ʦʧʠʩʘʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚʝʱʝʩʪʚʘ ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ ʠ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʝʜʠʥʳʤ ʫʨʘʚʥʝʥʠʝʤ. 
ʅʦ ʦʪʩʫʪʩʪʚʠʝ ʪʝʨʤʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʨʘ-
ʚʦʯʥʳʭ ʪʘʙʣʠʮ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʜʥʦʟʥʘʯʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʙʳʪʦʯʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʪ ʧʣʦʪʥʦ-
ʩʪʠ, ʯʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʩʧʨʘʚʝʜʣʠʚʦ ʣʠʰʴ ʚ ʥʝʙʦʣʴʰʦʡ ʦʙʣʘʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ [2].  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʦʙʱʝʥʠʷ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʠ ʧʨʝʜʩʢʘʟʘʥʠʷ 
ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʥʝʠʟʫʯʝʥʥʳʭ ʠ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʚ ʪʝʭʥʠʢʝ ʥʝʧʨʝʨʳʚʥʦ 
ʚʦʟʨʘʩʪʘʝʪ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʠʩʣʦ ʚʘʞʥʳʭ ʚʝʱʝʩʪʚ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠʟʫʯʝʥʘ ʚ 
ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ, ʦʪʩʪʘʝʪ ʦʪ ʧʦʪʨʝʙʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʭʦʣʦʜʠʣʴʥʳʭ ʘʛʝʥʪʦʚ ï 
ʪʦ ʜʣʷ ʠʭ ʙʦʣʴʰʠʥʩʪʚʘ ʩʫʱʝʩʪʚʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʥʝ ʦʙʣʘʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯ-
ʥʦʩʪʴʶ ʠ ʦʭʚʘʪʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʥʳʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ ʠ ʜʘʚʣʝʥʠʡ. ɸ ʜʣʷ ʨʷʜʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʭʣʘ-
ʜʘʛʝʥʪʦʚ ʜʘʥʥʳʝ ʦ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʄʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʝʣʷʪ ʥʘ ʜʚʘ ʙʦʣʴʰʠʭ ʢʣʘʩʩʘ: ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʠ ʩʪʘʮʠʦ-
ʥʘʨʥʳʝ. ʂʣʘʩʩ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʠʪ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʦ ʪʠʧʫ ʩʠʤʤʝʪʨʠʠ ʧʦʣʷ ʪʝʤʧʝʨʘ-
ʪʫʨ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʩʨʝʜʝ (ʧʣʦʩʢʠʝ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠ ʩʬʝʨʠʯʝʩʢʠʝ ʠʟʦʪʝʨʤʳ). ʅʝʩʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦ-
ʜʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʫʞʝ ʧʦʪʦʤ 
ʧʦ ʪʠʧʫ ʩʠʤʤʝʪʨʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ. 

ʉʧʝʮʠʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʘʙʩʦʣʶʪʥʳʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʥʝ ʧʨʠʚʦʜʠʪʩʷ, ʪʘʢ ʢʘʢ ʪʦʪ 
ʠʣʠ ʠʥʦʡ ʢʦʥʢʨʝʪʥʳʡ ʤʝʪʦʜ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʤʦʞʝʪ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥ ʚ ʘʙʩʦʣʶʪʥʦʤ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴ-
ʥʦʤ ʚʘʨʠʘʥʪʝ. ɹʦʣʴʰʘʷ ʞʝ ʯʘʩʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʦʪʥʦʩʠʪʝʣʴʥʳʭ. 

ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʠʭ ʩʣʫʯʘʝʚ ʧʦʟʚʦʣʷʝʪ 
ʩʠʣʴʥʦ ʫʧʨʦʩʪʠʪʴ ʩʭʝʤʫ ʩʘʤʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ. ɼʘʥʥʘʷ 
ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚ ʠʟʤʝʨʝʥʠʷʭ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʤʦʞʥʦ ʥʝ ʥʘʭʦ-
ʜʠʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʝʣʠʯʠʥʫ ʩʘʤʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʩʢʚʦʟʴ ʦʙʨʘʟʝʮ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʪʧʘʜʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʢ ʫʤʝʥʴʰʝʥʠʶ ʫʪʝʯʝʢ ʪʝʧʣʘ ʦʪ ʥʘʛʨʝʚʘʪʝʣʷ. ʕʪʦ ʧʦʟʚʦ-
ʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘ-
ʥʠʶ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ.  

ʉʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦʜʳ 
ʉʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʰʝ-

ʥʠʷ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ [1,2] 
 

ᶯὝ π                                                                  ρȢρ 
 
ʧʨʠ ʛʨʘʥʠʯʥʦʤ ʫʩʣʦʚʠʠ 
 

l
Ὕ

ὲ
ί ὗȟ                                                               ρȢς 

 
ʛʜʝ Q ï ʧʦʪʦʢ ʪʝʧʣʘ ʥʘ ʛʨʘʥʠʯʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʧʦʜʦʙʠʷ ʨʝʰʝ-

ʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʚ ʩʣʝʜʫʶʱʝʤ ʦʙʱʝʤ ʚʠʜʝ: 
 

l
ὗὰ

ίὝ Ὕ
Ὂȟ                                                           ρȢσ 

 
ʛʜʝ T1 ï T2 ï ʨʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʚʫʭ ʪʦʯʢʘʭ ʦʙʨʘʟʮʘ, l ï ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʡ ʨʘʟʤʝʨ, s ï ʚʝ-
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ʣʠʯʠʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, F ï ʙʝʟʨʘʟʤʝʨʥʳʡ ʤʥʦʞʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʪʦʣʴʢʦ ʦʪ ʦʪʥʦʰʝʥʠʡ ʛʝʦ-
ʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʦʥʬʠʛʫʨʘʮʠʶ ʩʠʩʪʝʤʳ ʠ ʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ, ʚ ʢʦʪʦʨʳʭ ʠʟ-
ʤʝʨʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ. ʗʚʥʳʡ ʚʠʜ ʤʥʦʞʠʪʝʣʷ F ʣʝʛʢʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥ ʠʟ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ 
ʃʘʧʣʘʩʘ ʜʣʷ ʩʠʩʪʝʤ ʩ ʧʨʦʩʪʝʡʰʝʡ ʢʦʥʬʠʛʫʨʘʮʠʝʡ: ʧʣʦʩʢʦʡ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠ ʩʬʝʨʠʯʝʩʢʦʡ. ʇʨʠ ʵʪʦʤ 
ʜʣʷ F ʧʦʣʫʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ: 

ʜʣʷ ʧʣʦʩʢʦʛʦ ʩʣʫʯʘʷ (ʙʝʩʢʦʥʝʯʥʦ ʧʨʦʪʷʞʝʥʥʳʡ ʩʣʦʡ) 
 

Ὂ ρ                                                                    ρȢτ 
 
(ʝʩʣʠ l ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ, ʛʜʝ ʠʟʤʝʨʷʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ); 
ʜʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ (ʙʝʩʢʦʥʝʯʥʦ ʜʣʠʥʥʦʛʦ ʮʠʣʠʥʜʨʘ) 
 

Ὂ ÌÎ
ὶ

ὶ
ȟ                                                                    ρȢυ 

ὰ Ὑ 
 
(r2 ʠ r1 ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ  ʪʦʯʝʢ, ʛʜʝ ʠʟʤʝʨʷʶʪʩʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʦ ʦʩʠ, R1 ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ, s = 

2pR1L); 
 ʜʣʷ ʩʬʝʨʠʯʝʩʢʦʛʦ 

Ὂ
Ὑ

ὶὶ
ȟ                                                                       ρȢφ 

ὰ ὶ ὶȟ 
ί τ“ὙȢ 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʮʝʩʩ ʠʟʤʝʨʝʥʠʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʟʤʝʨʝʥʠʝ 

ʨʘʟʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨ ʚ ʜʚʫʭ ʪʦʯʢʘʭ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʧʦʪʦʢʘ ʪʝʧʣʘ Q. ʆʩʥʦʚʥʫʶ ʪʨʫʜʥʦʩʪʴ 
ʧʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟʤʝʨʝʥʠʝ ʧʦʩʣʝʜʥʝʡ ʚʝʣʠʯʠʥʳ. ɺ ʘʙʩʦʣʶʪʥʳʭ ʚʘʨʠʘʥʪʘʭ ʤʝʪʦʜʦʚ ʪʝʧʣʦʚʦʡ 
ʧʦʪʦʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʳʯʥʦ ʧʦ ʤʦʱʥʦʩʪʠ, ʚʳʜʝʣʷʝʤʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʥʘʛʨʝʚʘʪʝʣʝʤ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦ-
ʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʦʪʚʦʜʘ ʪʝʧʣʘ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ, ʢʨʦʤʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ-
ʤʳʢʘʶʱʝʡ ʢ ʦʙʨʘʟʮʫ. ʂ ʩʪʘʮʠʦʥʘʨʥʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ: ʤʝʪʦʜ ʧʣʦʩʢʦʛʦ ʩʣʦʷ, ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 
ʩʣʦʷ, ʥʘʛʨʝʪʦʡ ʥʠʪʠ, ʩʬʝʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

ʅʝʩʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦʜʳ 
ʅʝʩʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ [1,2]  

ρ

ὥ
Ͻ
Ὕ

ὸ
ᶯὝȟ                                                        ρȢχ 

ʛʜʝ 

ὥ
l

ὧ”
ȟ                                                                 ρȢψ 

 
ʩ ʛʨʘʥʠʯʥʳʤʠ ʫʩʣʦʚʠʷʤʠ 1 ï 4-ʛʦ ʨʦʜʘ. 
ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʘʨʘʤʝʪʨʦʚ, ʬʠʛʫʨʠʨʫʶʱʠʭ ʚ ʵʪʦʡ ʟʘʜʘʯʝ, ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠ-

ʯʠʥʦʡ ʚ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʤʦʞʝʪ ʙʳʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ, ʥʦ ʠ 
ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ a, ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʳ, ʷʚʣʷʶʱʝʡʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʵʪʠʭ ʜʚʫʭ: ʦʙʲʝʤʥʘʷ ʪʝʧʣʦ-
ʝʤʢʦʩʪʴ ʠ ʚʝʣʠʯʠʥʘ, ʥʘʟʳʚʘʝʤʘʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

 

ὦ
l

Ѝὥ
ὧ”lȢ                                                       ρȢω 

 
ɼʨʫʛʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʤʝʪʦʜʦʚ ï ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʧʦ-
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ʣʫʯʠʪʴ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʧʨʠʩʫʪʩʪʚʠʶ ʜʦʧʦʣʥʠ-
ʪʝʣʴʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ï ʚʨʝʤʝʥʠ. ʀʩʪʦʯʥʠʢʦʤ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʫʞʝ ʥʝ ʧʨʦʩʪʦ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ 
ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʝʝ ʠʟʤʝʥʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʦ-
ʛʘʯʝ ʚʦʟʤʦʞʥʦʩʪʷʤʠ, ʜʘʶʪ ʙʦʣʴʰʝʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʚ ʧʨʠʥʮʠʧʝ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʠʪʴ 
ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʝʪʦʜʳ, ʜʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʚ ʦʜʥʦʤ 
ʵʢʩʧʝʨʠʤʝʥʪʝ ʚʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʪʝʧʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, ʪʝʧʣʦʝʤʢʦʩʪʴ ʠ 
ʪʝʤʧʝʨʘʪʫʨʦʧʨʦʚʦʜʥʦʩʪʴ [3].  

ɺʩʝ ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʷ ʪʝʧʣʦʚʳʭ ʩʚʦʡʩʪʚ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧ-
ʧʳ, ʦʪʥʝʩʷ ʚ ʧʝʨʚʫʶ ʛʨʫʧʧʫ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʤʝʪʦʜʳ ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʘ, ʘ ʚʦ ʚʪʦʨʫʶ ʚʩʝ 
ʦʩʪʘʣʴʥʳʝ. ʇʦʜ ʨʝʛʫʣʷʨʥʳʤʠ ʪʝʧʣʦʚʳʤʠ ʨʝʞʠʤʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʩʪʘʜʠʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʪʝʧʣʦʚʳʭ 
ʧʨʦʮʝʩʩʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʝ ʥʝʟʘʚʠʩʠʤʦʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 
ʦʪ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ. ʈʘʟʣʠʯʘʶʪ ʨʝʛʫʣʷʨʥʳʝ ʨʝʞʠʤʳ ʪʨʝʭ ʨʦʜʦʚ. ʇʨʠ ʨʝʛʫʣʷʨʥʦʤ ʨʝʞʠʤʝ 1-ʛʦ ʨʦʜʘ 
ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ (ʠʣʠ ʦʭʣʘʞʜʝʥʠʝ) ʩʠʩʪʝʤʳ ʚ ʩʨʝʜʝ ʩ ʧʦʩʪʦʷʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ; ʨʝʛʫʣʷʨʥʳʡ ʨʝʞʠʤ 
2-ʛʦ ʨʦʜʘ ï ʥʘʛʨʝʚ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʢʦʨʦʩʪʴʶ; 3-ʛʦ ʨʦʜʘ ï ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʧʣʦ-
ʧʨʦʚʦʜʥʦʩʪʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʜʦʙʨʘʪʴ ʥʫʞʥʳʡ ʠʟʦʣʠʨʫʶʱʠʡ ʠʣʠ ʩʪʨʦʠʪʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʙʝʟ ʙʦʣʴʰʠʭ 
ʪʝʧʣʦʧʦʪʝʨʴ ʜʣʷ ʧʦʩʪʨʦʝʥʥʦʛʦ ʟʜʘʥʠʷ, ʠʣʠ ʠʥʦʛʦ ʧʦʤʝʱʝʥʠʷ. 
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½ÕèØÝÐ ºàØáâØÝÐ ÁÕàÓÕÕÒÝÐ, 
»ÐàÕæÚÐï ²ØÚâÞàØï ¼ÐÚáØÜÞÒÝÐ 

ʉʪʫʜʝʥʪʳ 
ʊʋʉʋʈ çʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠè 

 

 
ʆʯʝʨʝʜʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʧʘʥʦʨʘʤʥʘʷ ʩʲʝʤʢʘ ʩ ʫʛʣʦʤ ʦʙʟʦʨʘ ʚ 360 

ʛʨʘʜʫʩʦʚ ʷʚʣʷʝʪʩʷ ʥʦʚʳʤ ʪʨʝʥʜʦʤ, ʥʦ ʝʩʣʠ ʨʘʥʝʝ ʩʦʟʜʘʥʠʝ ʧʦʜʦʙʥʳʭ ʨʦʣʠʢʦʚ ʙʳʣʦ ʜʦʨʦʛʠʤ ʫʜʦʚʦʣʴ-
ʩʪʚʠʝʤ ʠ ʧʨʠʚʠʣʝʛʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ, ʪʦ ʩʝʡʯʘʩ ʩʥʠʤʘʪʴ ʟʘʭʚʘʪʳʚʘʶʱʠʝ ʩʶʞʝʪʳ ʤʦʞʝʪ ʢʘʞʜʳʡ - ʥʘ 
ʨʳʥʢʝ ʧʦʷʚʠʣʦʩʴ ʤʥʦʞʝʩʪʚʦ ʥʝʜʦʨʦʛʠʭ ʚʧʣʦʪʴ ʜʦ ʩʘʤʳʭ ʙʶʜʞʝʪʥʳʭ ʢʘʤʝʨ. ɼʘʥʥʦʝ ʜʦʩʪʠʞʝʥʠʝ ʚʠʜʝʦ-
ʩʲʝʤʢʠ ʟʘʥʠʤʘʝʪ ʢʣʶʯʝʚʫʶ ʧʦʟʠʮʠʶ ʚ ʦʪʨʘʩʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʚʣʝʢʘʪʝʣʴʥʦʛʦ ʤʝʜʠʘ-ʢʦʥʪʝʥʪʘ, ʙʝʟ-
ʦʧʘʩʥʦʩʪʠ ʠ ʪʦʨʛʦʚʣʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʠʪʫʘʮʠʶ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ 
ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʠ ʟʘʱʠʪʳ ʦʪ ʫʤʳʰʣʝʥʥʦʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ɺʦ 
ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʤ ʫʨʦʚʥʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʘ-
ʚʝʜʝʥʠʷ, ʢ ʧʨʠʤʝʨʫ, ʥʦʯʥʳʝ ʢʣʫʙʳ ʠ ʙʘʨʳ, ʦʙʷʟʘʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ. ʊʘʢʠʝ ʦʨʛʘʥʠʟʘ-
ʮʠʠ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ ʠ ʤʘʛʘʟʠʥʳ, ʧʦʣʴʟʫʶʪʩʷ ʦʭʨʘʥʥʦʡ ʚʠʜʝʦʩʲʝʤʢʦʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ 
ʠ ʧʦʠʩʢʘ ʚʦʨʦʚ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʢʫʱʠʭ ʩʦʙʳʪʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʭʨʘʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ [1].   

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʪʘʢʠʭ ʫʩʪʨʦʡʩʪʚ [2]:  
1) ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ (ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʜʦʨʦʞʝ, ʯʝʤ ʘʥʘʣʦʛʦʚʳʝ);  
2) ʇʦʚʳʰʝʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʚʝʨ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ ʤʦʱʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 

ɹʦʦʧʫʙʯʡʸ: ʉʝʛʦʜʥʷʰʥʠʡ ʨʳʥʦʢ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʦʛʨʦʤʥʳʤʠ ʪʝʤʧʘʤʠ ʜʘʥʥʘʷ ʠʥʜʫʩʪʨʠʷ ʥʘʙʠʨʘʝʪ 
ʦʙʦʨʦʪ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɼʘʥʥʳʝ ʢʘʤʝʨʳ - ʢʦʤʧʘʢʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʩʥʠʤʘʶʪ ʥʝ ʦʪʜʝʣʴʥʫʶ ʩʮʝʥʫ, 
ʘ ʘʙʩʦʣʶʪʥʦ ʚʩʸ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʢʨʫʛ ʨʘʟʦʤ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʪʴ ʚʩʝ 360 ʛʨʘʜʫ-
ʩʦʚ ʧʨʦʩʪʨʘʥʩʪʚʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʚʠʜʝʦʢʘʤʝʨʘ, ʩʝʨʚʦʧʨʠʚʦʜ, ʫʛʦʣ ʥʘʢʣʦʥʘ, 360 ʛʨʘʜʫʩʦʚ, ʘʣʛʦʨʠʪʤ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʮʠʢʣ.  
 

MODERN DEVELOPMENT OF THE SURVEILLANCE SYSTEM WITH A VIEWING ANGLE OF 360 
DEGREES 

 
Neshina Kristina Sergeevna, 

Laretskaya Vikoriya Maksimovna 
 
Abstract: Today's market does not stand still, and the industry is gaining momentum around the world. Cam-

era data ½ compact devices that shoot not a single scene, but absolutely everything that happens around at 
once, allowing you to simultaneously record all 360 degrees of space. 
Key words: video camera, servo, angle of inclination, 360-degree, operation algorithm, cycle. 
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3) ʆʙʲʝʤ ʧʝʨʝʜʘʚʘʝʤʦʡ ʚʠʜʝʦ ʠʥʬʦʨʤʘʮʠʠ ʩ ʧʘʥʦʨʘʤʥʳʭ ʢʘʤʝʨ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ ʧʦ ʩʨʘʚ-
ʥʝʥʠʶ ʩ ʦʙʳʯʥʳʤʠ, ʧʦʵʪʦʤʫ ʜʣʷ ʝʝ ʭʨʘʥʝʥʠʷ ʪʨʝʙʫʶʪʩʷ ʞʝʩʪʢʠʝ ʜʠʩʢʠ ʧʦʚʳʰʝʥʥʦʡ ʝʤʢʦʩʪʠ; 

4) ʅʠʟʢʘʷ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʜʣʷ ʥʦʯʥʦʛʦ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʚʚʠʜʫ ʥʝʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦ-
ʩʪʠ ʩʝʥʩʦʨʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ çFisheyeè ʢʘʤʝʨʘʭ, ʘ ʪʘʢʞʝ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʩ 2-ʤʷ ʠ ʙʦʣʝʝ ʢʘʤʝʨʘʤʠ;  

5) ʊʝʨʷʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʚ ʥʝʙʦʣʴʰʠʭ ʧʦʤʝʱʝʥʠʷʭ ʩ ʥʝʚʳʩʦʢʠʤʠ ʧʦʪʦʣʢʘʤʠ 
ʠ ʥʘʣʠʯʠʝʤ ʧʝʨʝʛʦʨʦʜʦʢ ï ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʣʫʯʰʝ ʦʙʦʡʪʠʩʴ ʦʙʳʯʥʳʤʠ ʢʘʤʝʨʘʤʠ.  

ʉʦʚʨʝʤʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ, ʠ ʠʥʜʫʩʪʨʠʷ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʨʘʟʚʠʚʘ-
ʝʪʩʷ ʦʛʨʦʤʥʳʤʠ ʪʝʤʧʘʤʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʠʜʝʦʢʘʤʝʨʳ ð ʵʪʦ ʢʦʤʧʘʢʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʦ-
ʪʦʨʳʝ ʩʥʠʤʘʶʪ ʥʝ ʦʪʜʝʣʴʥʫʶ ʩʮʝʥʫ, ʘ ʘʙʩʦʣʶʪʥʦ ʚʩʸ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʦʢʨʫʛ ʨʘʟʦʤ, ʧʦʟʚʦʣʷʷ ʦʜʥʦ-
ʚʨʝʤʝʥʥʦ ʟʘʧʠʩʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩ ʨʘʢʫʨʩʦʤ ʚ 360 ʛʨʘʜʫʩʦʚ.   

ʉʝʛʦʜʥʷ ʥʘ ʨʳʥʢʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ:  
1. ʇʘʥʦʨʘʤʥʘʷ ʢʘʤʝʨʘ SAMSUNG GEAR 360 ʦʪ ʖʞʥʦʢʦʨʝʡʩʢʦʡ ʢʦʤʧʘʥʠʠ SAMSUNG. ʂʘʤʝʨʘ 

ʩʧʦʩʦʙʥʘ ʟʘʭʚʘʪʠʪʴ ʚʩʝ ʧʨʦʠʩʭʦʜʷʱʝʝ ʚʦʢʨʫʛ ʦʧʝʨʘʪʦʨʘ, ʙʣʘʛʦʜʘʨʷ ʜʚʫʤ ʣʠʥʟʘʤ ʩ ʜʚʫʭ ʩʪʦʨʦʥ ʠ ʫʛʣʘ-
ʤʠ ʦʙʟʦʨʘ ʚ 195Á. ʅʘ ʢʘʤʝʨʝ ʫʩʪʘʥʦʚʣʝʥʳ ʜʚʘ CMOS-ʩʝʥʩʦʨʘ ʧʦ 15 ʤʝʛʘʧʠʢʩʝʣʝʡ. ʌʫʥʢʮʠʦʥʘʣ ʢʘʤʝʨʳ 
ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʢʨʦʤʥʳʤ: ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʦʩʪʫʧʥʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʨʝʞʠʤʦʚ, ʩʨʝʜʠ ʢʦʪʦ-
ʨʳʭ ʟʥʘʯʠʪʩʷ 360 ʛʨʘʜʫʩʥʘʷ ʩʲʸʤʢʘ ʠʣʠ 180-ʛʨʘʜʫʩʥʳʡ ʦʭʚʘʪ. ʉʝʛʦʜʥʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʦʧʫʣʷʨʥʳʝ 
ʚʠʜʝʦ-ʭʦʩʪʠʥʛʠ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʘ ʚʠʜʝʦʠʟʦʙʨʘʞʝʥʠʷ ʩ ʨʘʢʫʨʩʦʤ ʚ 360Á ʥʘ ʢʦʤʧʴ-
ʶʪʝʨʝ, ʚʨʘʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʦʙʟʦʨʘ.  

2. ʌʠʥʩʢʘʷ ʢʦʤʧʘʥʠʷ NOKIA ʪʘʢ ʞʝ ʟʘʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʠ ʩʦʟʜʘʥʠʝʤ ʫʩʪʨʦʡʩʪʚʘ ʚʠʨʪʫʘʣʴ-
ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. ʆʥʘ ʨʘʟʨʘʙʦʪʘʣʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʢʘʤʝʨʫ Nokia Ozo ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ VR. 
ʅʦʚʠʥʢʘ ʩʧʦʩʦʙʥʘ ʟʘʭʚʘʪʳʚʘʪʴ 3D-ʚʠʜʝʦ ʩ ʫʛʣʦʤ ʦʙʟʦʨʘ ʚ 360 ʛʨʘʜʫʩʦʚ ʠ ʟʘʧʠʩʳʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥ-
ʥʳʡ ʟʚʫʢ. ɺʩʝ ʵʪʦ ʙʣʘʛʦʜʘʨʷ ʚʦʩʴʤʠ ʙʣʦʢʘʤ ʣʠʥʟ, ʠ ʚʦʩʴʤʠ ʤʠʢʨʦʬʦʥʘʤ. ɺʠʜʝʦ ʩ ʯʘʩʪʦʪʦʡ 30 ʢ/ʩ ʙʫʜʝʪ 
ʩʦʭʨʘʥʷʪʴʩʷ ʥʘ ʪʚʝʨʜʦʪʝʣʴʥʳʡ ʥʘʢʦʧʠʪʝʣʴ ʝʤʢʦʩʪʴʶ 500 ɻʙ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʘʧʠʩʠ ʚ ʤʘʢʩʠʤʘʣʴ-
ʥʦʤ ʢʘʯʝʩʪʚʝ ʥʝ ʧʨʝʚʳʩʠʪ 45 ʤʠʥʫʪ [3].  

3. ʐʣʝʤ Oculus Rift ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʜʣʷ ʪʘʢʦʛʦ ʚʠʜʝʦ ʚʦʩʧʨʦʠʟ-
ʚʝʜʝʥʠʷ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʳʥʢʝ ʧʦʜʦʙʥʦʛʦ ʧʣʘʥʘ, ʚʩʝ ʠʭ ʧʝʨʝʯʠʩʣʷʪʴ ʙʝʩ-
ʩʤʳʩʣʝʥʥʦ, ʥʦ ʢʘʤʝʨ, ʢʦʪʦʨʳʝ ʚʨʘʱʘʣʠʩʴ ʙʳ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʰʘʛʦʚʳʤ 
ʦʙʨʘʱʝʥʠʝʤ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ [4].  

ʅʘʤʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʚ ʩʦʩʪʘʚʝ:  

- ʚʠʜʝʦʢʘʤʝʨʘ ʩ ʫʛʣʦʤ ʦʙʟʦʨʘ 90ę, ʯʘʩʪʦʪʘ ʩʲʝʤʢʠ ʚ 120 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ;  

- ʜʚʠʛʘʪʝʣʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦ 1 ʦʙ/ʤʠʥ., ʠ ʰʘʛʦʚʳʤ ʭʦʜʦʤ; 

- ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʬʠʢʩʘʮʠʠ ʚʠʜʝʦ ʧʦʪʦʢʘ.  
ɺʩʸ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʢʘʤʝʨʝ, ʨʘʙʦʪʘʶʱʝʡ ʩ ʯʘʩʪʦʪʦʡ 120 ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ ʟʘ ʦʜʠʥ ʦʙʦʨʦʪ ʬʠʢʩʠ-

ʨʦʚʘʪʴ ʧʦ 30 ʢʘʜʨʦʚ ʚ ʨʘʢʫʨʩʝ 90ę (120 ʢʘʜʨʦʚ/4 ʨʘʢʫʨʩʘ=30 ʢʘʜʨʦʚ). ɺ ʩʫʤʤʝ ʧʦʣʫʯʠʪʩʷ 120 ʢʘʜʨʦʚ ʚ 
ʨʘʢʫʨʩʝ 360ę, ʢʦʪʦʨʳʝ ʧʫʪʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʦʜʠʥ ʠʣʠ ʙʦʣʝʝ ʵʢʨʘʥʦʚ ʜʣʷ 
ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʬʠʢʩʘʮʠʠ ʚʠʜʝʦ ʧʦʪʦʢʘ. ɼʘʥʥʘʷ ʚʠʟʫʘʣʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 
ʠ ʥʘʙʣʶʜʘʪʴ ʬʠʢʩʠʨʫʝʤʳʡ ʢʘʤʝʨʦʡ ʚʠʜʝʦ ʧʦʪʦʢ.  ɺʦ ʚʨʝʤʷ ʧʨʦʩʤʦʪʨʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʦʞʥʦ ʤʝʥʷʪʴ 
ʫʛʦʣ ʠ ʨʘʢʫʨʩ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ.  

ɺʦʟʤʦʞʝʥ ʚʪʦʨʦʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʂʦʜ ʧʨʦʛʨʘʤʤʳ, ʦʥ ʞʝ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʥʘʧʠ-
ʩʘʥ ʚ ʩʨʝʜʝ Arduino IDE ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++. ɺ ʦʩʥʦʚʝ ʣʝʞʠʪ ʙʠʙʣʠʦʪʝʢʘ servo. ʀʟ ʥʘʟʚʘ-
ʥʠʷ ʧʦʥʷʪʥʦ, ʯʪʦ ʩʣʫʞʠʪ ʦʥʘ ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʝʨʚʦʧʨʠʚʦʜʘʤʠ. ʎʝʣʴ ï ʜʦʙʠʪʴʩʷ ʧʦʰʘʛʦʚʦʛʦ ʧʦʚʦʨʦʪʘ ʦʜ-
ʥʦʛʦ ʩʝʨʚʦʧʨʠʚʦʜʘ ʥʘ ʟʘʜʘʥʥʳʡ ʫʛʦʣ ʧʨʠ ʥʝʠʟʤʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʚʪʦʨʦʛʦ, ʘ ʪʘʢʞʝ ʩʦʚʤʝʩʪʥʦʛʦ ʫʧʨʘʚ-
ʣʝʥʠʷ ʫʛʣʘʤʠ ʥʘʢʣʦʥʘ. ʈʝʘʣʠʟʦʚʘʥʦ ʵʪʦ ʩ ʧʦʤʦʱʴʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʮʠʢʣʦʚ voidloop write. ɹʝʩʢʦ-
ʥʝʯʥʦ ʧʦʚʪʦʨʷʶʱʝʡʩʷ ʮʠʢʣ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʨʘʙʦʪʳ ʩʝʨʚʦʧʨʠʚʦʜʦʚ. ɼʘʥʥʳʡ ʘʣ-
ʛʦʨʠʪʤ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʠʟ 10(ʜʝʩʷʪʠ) ʮʠʢʣʦʚ, ʜʣʷ 9 (ʜʝʚʷʪʠ) ʧʦʣʦʞʝʥʠʡ ʟʝʨʢʘʣʘ. ɺ ʢʘʞʜʦʤ ʠʟ 10 ʰʘʛʦʚ 
ʫʩʪʘʥʦʚʣʝʥ ʪʨʝʙʫʝʤʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʩʝʨʚʦʧʨʠʚʦʜʘ. ɿʘʜʘʚʘʝʤʳʝ ʫʛʣʳ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 
90 ʛʨʘʜʫʩʦʚ ʥʘʢʣʦʥʘ ʟʝʨʢʘʣʦʤ. ʆʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʠʩʯʠʩʣʷʝʪʩʷ ʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ 
ʙʳʣʠ ʟʘʷʚʣʝʥʳ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʜʣʷ ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʥʘʭʦʜʠʣʩʷ ʚ ʧʨʝʜʝʣʝ ʫʛʣʘ 
ʥʘʢʣʦʥʘ ʚ 90 ʛʨʘʜʫʩʦʚ, ʪ.ʢ. ʩʝʨʚʦʧʨʠʚʦʜ ʜʚʠʞʝʪʩʷ ʦʪ 0 ʛʨʘʜʫʩʦʚ ʢ 90 ʛʨʘʜʫʩʘʤ, ʪʦ ʝʛʦ ʠʩʭʦʜʥʦʝ ʧʦʣʦʞʝ-
ʥʠʝ ʟʘʜʘʝʪʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪʳ ʩʝʨʚʦʧʨʠʚʦʜʦʚ ʚ ʟʥʘʯʝʥʠʝ 45 ʛʨʘʜʫʩʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 
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ʧʦʷʚʣʷʝʪʩʷ ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʜʚʠʞʝʥʠʷ çʢʦʨʦʤʳʩʣʘè, ʟʘʢʨʝʧʣʝʥʥʦʛʦ ʢ ʩʝʨʚʦʧʨʠʚʦʜʫ ʠ ʟʝʨʢʘ-
ʣʫ ʥʘ ʰʘʨʦʚʳʭ ʩʫʩʪʘʚʘʭ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʜʚʠʞʝʥʠʷ ʟʝʨʢʘʣʘ ʚʦ ʚʩʝʭ ʝʛʦ ʧʣʦʩʢʦʩʪʷʭ. ɺ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ 
ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʤʝʱʘʪʴ ʟʝʨʢʘʣʦ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ 45 ʛʨʘʜʫʩʦʚ ʚʣʝʚʦ ʠ ʚʧʨʘʚʦ, ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʥʘʯʘʣʴʥʦʛʦ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʚ 45 ʛʨʘʜʫʩʦʚ. ɺ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʜʨʫʛʦʡ ʩʝʨʚʦʜʚʠʛʘ-
ʪʝʣʴ ʥʘʭʦʜʠʪʩʷ ʚ ʠʩʭʦʜʥʦʤ ʧʦʣʦʞʝʥʠʝ, ʚ ʩʪʘʜʠʠ ʧʦʢʦʷ. ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʚʪʦʨʦʡ ʩʝʨʚʦʜʚʠʛʘʪʝʣʴ ʥʘʯʠ-
ʥʘʝʪ ʜʚʠʛʘʪʴʩʷ ʚ ʟʘʜʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʩ ʧʝʨʚʳʤ ʩʝʨʚʦʜʚʠʛʘʪʝʣʝʤ, ʜʣʷ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʝʨʢʘʣʘ. 
ɺ ʧʦʩʣʝʜʫʶʱʝʤ ʵʪʦ ʧʦʣʦʞʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʢʫʨʩ ʚʠʜʝʦʧʦʪʦʢʘ ʠ ʮʠʢʣ ʧʦʚʪʦʨʷʝʪʩʷ 
ʟʘʥʦʚʦ ʩ 1-ʛʦ ʧʦ 10-r ʡ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʫʝʤʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʧʨʝʜʲʷʚ-
ʣʝʥʥʳʤʠ ʢ ʜʘʥʥʦʡ ʩʠʩʪʝʤʝ. 
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ɺʐ ʕʂʅ ç ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪè 
 

 
ɻʛʞʝʞʦʡʞ  
ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʦʙʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠʚʦʜʠʪ ʢ ʜʠʥʘʤʠʯʝ-

ʩʢʦʤʫ ʨʦʩʪʫ ʪʨʫʜʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʚʷʱʝʥʳ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʥʦʚʦʛʦ 
ʧʦʢʦʣʝʥʠʷ. ʉʝʛʦʜʥʷ ʧʦʷʚʣʷʶʪʩʷ ʚʩʝ ʥʦʚʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ 
ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʵʣʝʢʪʨʦʥʥʳʭ ʢʫʨʩʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘ-
ʥʠʷ. ɼʦʚʦʣʴʥʦ ʠʥʪʝʨʝʩʥʘʷ ʟʘʜʘʯʘ ʩʚʷʟʘʥʘ ʠʤʝʥʥʦ ʩ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ ʟʘʜʘʯ ʩʘʤʦʦʙʫʯʝʥʠʷ, ʚ ʪʘʢʠʭ ʩʣʫʯʘʷʭ 
ʦʙʫʯʘʶʱʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʪʨʝʙʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʮʝʣʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʛʨʘʮʠʠ ʚ 
ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʪʝʩʪʦʚ ʠ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ʟʥʘʥʠʡ. ɺʚʦʜʠʪʩʷ 
ʧʦʥʷʪʠʝ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʜʠʘʛʥʦʩʪʠʢʠ ʟʥʘʥʠʡ ʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʥʘʟʥʘʯʝʥʠʷ  
ʠ ʧʨʦʛʨʘʤʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʠʚʦʜʠʪʩʷ ʧʨʠʤʝʨ ʠʥʪʝʨʬʝʡʩʘ ʩʝʨʚʠʩʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʢʦ-
ʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʫʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩʦʤ ʦʪʦʙʨʘʞʝʥʠʷ ʨʘʟʥʳʭ ʘʩʧʝʢʪʦʚ ʢʦʛʥʠʪʠʚʥʳʭ ʬʫʥʢʮʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ, ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʜʠʘʛʥʦʩʪʠ-
ʢʘ ʟʥʘʥʠʡ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ. 
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Abstract: The article describes the process of optimizing the learning process through the integration of test 
and cognitive functions for the diagnosis of knowledge into an automated learning system. The concept of 
cognitive functions of diagnosing knowledge is introduced and the issues of its formation, purpose, and pro-
gram organization are considered. An example of an automated system service interface is given that allows 
you to control the process of displaying various aspects of cognitive functions. 
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ʢʫʨʩʘ, ʘ ʪʘʢʞʝ ʮʝʣʠ ʦʙʫʯʘʝʤʦʛʦ, ʘ ʪʘʢʞʝ ʦʧʪʠʤʠʟʘʮʠʷ ʪʨʘʝʢʪʦʨʠʠ ʜʣʷ ʝʛʦ ʦʙʫʯʝʥʠʷ [1, c. 5]. ʀ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʩʦʛʣʘʩʫʶʱʠʭ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʩ ʵʚʦʣʶʮʠʝʡ ʧʩʠʭʦʬʠʟʠʯʝʩʢʠʭ 
ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʨʷʜʦʤ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʧʝʨʩʧʝʢʪʠʚ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ [2, c. 7]. 

ʃʧʦʯʞʨʫʬʙʤʵʦʙʸ ʥʧʝʞʤʵ ʶʤʞʣʫʩʧʦʦʧʜʧ ʧʚʬʰʞʦʡʸ 
ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ʩʨʝʜʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ɺ ʦʩʥʦʚʘʥʠʠ ʤʦʜʝʣʠ ʣʝʞʠʪ ʙʘʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥ-
ʪʝʥʪ ï ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʦʤ ʮʠʬʨʦʚʦʤ ʚʠʜʝ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 
ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. ʉʨʝʜʘ ʦʙʫʯʝʥʠʷ ʚʢʣʶʯʘʝʪ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝ-
ʥʠʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʩʝʨʚʠʩʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ. 

 

 
ʉʡʪ. 1. ʃʧʦʯʞʨʫʬʙʤʵʦʙʸ ʥʧʝʞʤʵ ʶʤʞʣʫʩʧʦʦʧʜʧ ʧʚʬʰʞʦʡʸ [1] 

 
ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʘʥʠʠ ʩʭʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʩʪʘʚ-

ʣʷʝʪ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʆʩʥʦʚʥʳʤ 
ʩʪʨʫʢʪʫʨʥʳʤ ʵʣʝʤʝʥʪʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʦʙʲʝʢʪ.  

ʆʙʲʝʢʪ ï ɻ ʪʦ ʩʦʚʦʢʫʧʥʦʩʪʴ çʦʮʠʬʨʦʚʘʥʥʦʛʦè ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʝʪ ʤʝʪʦʜʠʯʝʩʢʦʡ 
ʮʝʣʦʩʪʥʦʩʪʴʶ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʝʜʠʥʠʮʫ ʟʥʘʥʠʷ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪʩʷ ʦʪ LMS ʢ ʫʯʘʱʝʤʫʩʷ. 

LO ʦʙʣʘʜʘʝʪ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʪʨʫʢʪʫʨʫ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣʘ, ʘ 
ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʠʥʩʪʨʫʢʪʠʚʥʳʝ ʩʦʙʳʪʠʷ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʚʠʜʝ ʩʢʨʠʧʪʦʚ. 

ʆʙʲʝʢʪ LO ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ HTML-ʩʪʨʘʥʠʮʳ, ʚ ʢʦʪʦʨʫʶ ʚʥʝʜʨʝʥ ʚʠʜʝʦʢʣʠʧ ʠ 
ʩʢʨʠʧʪ ECMA, ʥʘʧʠʩʘʥʥʳʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ IEEE 1484.11.2-2003 [3, c. 17].  

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʯʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʬʫʥʢ-
ʮʠʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʚʪʦʨʠʟʘʮʠʠ ʫʯʘʱʠʭʩʷ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘ-
ʥʠʝ ʜʝʡʩʪʚʠʡ. ʩʝʨʚʠʩ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʧʨʘʚ-
ʣʷʝʪ ʚʳʧʦʣʥʝʥʠʝʤ ʠ ʜʦʩʪʘʚʢʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ, ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ, ʫʧʨʘʚʣʝʥʠʝ ʚʚʦ-
ʜʦʤ-ʚʳʚʦʜʦʤ, ʦʙʨʘʙʦʪʢʦʡ ʜʘʥʥʳʭ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʘʣʠʟʘʮʠʷʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ ʬʫʥʢ-
ʮʠʠ RTS ʤʦʛʫʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʚ LMS. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʱʝʛʦʩʷ ʩ ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʦʡ ʨʝʘʣʠʟʫʝʪʩʷ ʥʘ 
ʦʩʥʦʚʝ ʚʝʙʧʨʦʪʦʢʦʣʦʚ ʠ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʰʘʛʠ ð ʠʥʪʝʨʘʢʮʠʠ (interactions). ɺ ʭʦʜʝ ʠʥʪʝʨʘʢʮʠʠ ʫʯʘʱʝʤʫʩʷ 
ʜʦʩʪʘʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʦʙʲʝʢʪ, ʩ ʢʦʪʦʨʳʤ ʦʥ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ. ʇʨʠ ʵʪʦʤ ʝʤʫ ʤʦʞʝʪ ʜʝʤʦʥʩʪʨʠʨʦ-
ʚʘʪʴʩʷ ʪʦʪ ʠʣʠ ʠʥʦʡ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ, ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʫʯʘʱʠʡʩʷ ʤʦʞʝʪ ʚʚʦʜʠʪʴ ʥʝ-
ʢʦʪʦʨʫʶ ʦʪʚʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʦʙʲʝʢʪ. ɼʘʥʥʳʝ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ LMS, RTS ʠ 
LO, ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʦʜʝʣʴʶ ʜʘʥʥʳʭ, ʷʚʣʷʶʱʝʡʩʷ ʚʥʝʰʥʝʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ LMS 
ʠ RTS. ʊʘʢʦʡ ʧʦʜʭʦʜ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʤʦʙʠʣʴʥʦʩʪʠ LO ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʘʟʣʠʯʥʳʤ ʩʠʩʪʝʤʘʤ ʵʣʝʢʪʨʦʥʥʦʛʦ 
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ʦʙʫʯʝʥʠʷ. ʄʦʜʝʣʴ ʜʘʥʥʳʭ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʘʥʥʳʝ ʦʙ ʫʯʘʱʝʤʩʷ (ʫʥʠʢʘʣʴʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʫʯʘʱʝ-
ʛʦʩʷ, ʠʤʷ ʫʯʘʱʝʛʦʩʷ ʠ ʜʨ.), ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʷ (ʫʨʦʚʝʥʴ ʛʨʦʤʢʦʩʪʠ ʧʨʠ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʘʫʜʠʦʤʘʪʝʨʠʘʣʦʚ, 
ʷʟʳʢ ʦʙʫʯʝʥʠʷ, ʩʢʦʨʦʩʪʴ ʜʝʤʦʥʩʪʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʜʨ.), ʜʘʥʥʳʝ ʦʙ ʠʥʪʝʨʘʢʮʠʠ (ʪʠʧ), ʜʘʥ-
ʥʳʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ (ʙʳʣ ʣʠ ʦʩʫʱʝʩʪʚʣʝʥ ʜʦʩʪʫʧ ʢ LO ʚ ʪʝʢʫʱʝʤ ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʠ ʠ ʧʦ ʢʘʢʦʡ ʧʨʠʯʠʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʳʣʦ ʧʨʝʢʨʘʱʝʥʦ: ʪʘʡʤʘʫʪ, ʧʨʠʦʩʪʘʥʦʚʢʘ ʦʙʫʯʝʥʠʷ, ʥʦʨ-
ʤʘʣʴʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʠʟʫʯʝʥʠʷ LO ʠʣʠ ʟʘʚʝʨʰʝʥʠʝ ʦʙʫʯʝʥʠʷ ʚʦʦʙʱʝ), ʩʪʘʪʫʩ LO (ʟʘʚʝʨʰʝʥʦ ʣʠ ʠʟʫʯʝʥʠʝ), 
ʩʫʤʤʘʨʥʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ LO, ʥʘʙʨʘʥʥʳʝ ʙʘʣʣʳ ʠ ʜʨ. 

ɹʛʫʧʥʙʫʡʠʡʩʧʛʙʦʦʴʞ ʧʚʬʰʙʷʲʡʞ ʪʡʪʫʞʥʴ ð ʨʩʡʦʯʡʨ ʝʞʸʫʞʤʵʦʧʪʫʡ 
ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ, ʧʦ ʩʚʦʝʡ ʩʫʪʠ, ʦʪʥʦʩʷʪʩʷ ʢ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʤ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʤʦʜʫʣʠ ʪʨʘʥʩʣʷʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ (ʕʋʂ), 
ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʷ (ʂʊ), ʧʦʜʩʠʩʪʝʤʳ ʘʥʘʣʠʪʠʢʠ ʠ ʩʪʘʪʠʩʪʠʢʠ, ʤʦʜʫʣʴ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ 
ʨʷʜ ʠʥʳʭ ʧʨʠʣʦʞʝʥʠʡ. 

ʂ ʚʥʫʪʨʝʥʥʠʤ ʤʝʭʘʥʠʟʤʘʤ, ʧʦʚʳʰʘʶʱʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ 
ʦʙʫʯʝʥʠʷ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʙʘʟʳ ʟʥʘʥʠʡ: 

- ʤʦʜʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

- ʤʦʜʝʣʴ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ; 

- ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 
ʇʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ï ʵʪʦ ʠʪʝʨʘʮʠʦʥʥʳʡ ʧʝʨʝʭʦʜ ʤʝʞʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʫʧʨʘʚʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ. 
ʀʩʭʦʜʷ ʠʟ ʧʦʜʭʦʜʘ ʢ ʧʨʦʮʝʩʩʫ ʨʘʙʦʪʳ ʦʙʫʯʘʝʤʦʛʦ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ ʚ ʢʘ-

ʯʝʩʪʚʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʪʫʪ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʣʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʝʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʨʝʘʢʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫ-
ʯʝʥʠʷ ʥʘ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚʳʩʪʫʧʘʝʪ ʙʘʣʣ, ʢʦʪʦʨʳʡ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʯʝʪʢʦʛʦ ʦʪʚʝʪʘ: ʯʪʦ ʠ ʚ ʢʘʢʦʡ 
ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʦʣʞʝʥ ʧʦʚʪʦʨʠʪʴ ʦʙʫʯʘʶʱʠʡʩʷ ʥʘ ʵʪʘʧʝ ʨʘʙʦʪʳ ʩ ʕʋʂ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ 
ʯʝʪʳʨʝ ʨʘʟʜʝʣʘ, ʢʦʪʦʨʳʝ ʠʟʣʘʛʘʶʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʵʪʘʧʝ. ʄʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʪʨʝʪʴʝ-
ʛʦ ʨʘʟʜʝʣʘ ʦʪ ʧʝʨʚʦʛʦ, ʘ ʯʝʪʚʝʨʪʦʛʦ ʟʘʚʠʩʠʤʦʛʦ ʦʪ ʪʨʝʪʴʝʛʦ.  

ʅʘʧʨʠʤʝʨ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʦʭʦʜʠʪ ʪʝʩʪ ʠ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʩʚʦʝʥʠʷ ʤʘʪʝ-
ʨʠʘʣʘ: 90 %, 80 %, 55 % ʠ 25 %. ɺʦ ʚʩʝʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤʘʭ ʧʦʷʚʠʪʩʷ ʥʝʢʦʨʨʝʢʪ-
ʥʘʷ ʨʘʙʦʪʘ ʘʣʛʦʨʠʪʤʦʚ ʘʜʘʧʪʘʮʠʠ ʢ ʪʝʢʫʱʠʤ ʟʥʘʥʠʷʤ, ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚ ʪʦʤ ʩʣʫ-
ʯʘʝ, ʢʦʛʜʘ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʣʝʜʥʠʡ ʨʘʟʜʝʣ ʜʠʩʮʠʧʣʠʥʳ. 

ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʩʚʷʟʘʥʘ ʩ ʩʘʤʠʤ ʧʨʦʮʝʩʩʦʤ ʢʦʥʪʨʦʣʷ. ɺ ʢʘʯʝʩʪʚʝ ʮʝʣʠ ʨʘʙʦʪʳ ʧʦʜʩʠʩʪʝʤʳ 
ʢʦʥʪʨʦʣʷ ʚʳʩʪʫʧʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʮʝʥʢʘ ʟʥʘʥʠʡ ʫʯʘʱʠʭʩʷ [4, c. 33]. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʦʙʫ-
ʯʘʶʱʠʭ ʩʠʩʪʝʤ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤʥʦʩʪʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʮʝʣʠ 
ʚʩʝʡ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʤʦʜʫʣʴ ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʦʜʥʘʢʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʩʚʷʟʘʥʘ ʩ ʤʘʢ-
ʩʠʤʠʟʘʮʠʝʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʠʚʦʜʠʪ ʢ ʩʤʝʱʝʥʠʶ ʧʦʜʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠ-
ʨʦʚʘʥʠʷ ʩ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʘʩʧʝʢʪʝ ʥʘ ʧʘʨʘʜʠʛʤʫ ʦʙʫʯʘʶʱʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʦʙʫʯʘʶʱʝʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʦʩʦʙʦʤ ʚʣʠʷʥʠʠ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝ-
ʥʠʷ. ɼʣʷ ʯʝʛʦ ʚ ʙʘʟʫ ʟʥʘʥʠʡ ʩʣʝʜʫʝʪ ʜʦʙʘʚʣʷʪʴ ʚʩʝ ʤʦʜʝʣʠ: ʤʦʜʝʣʴ ʦʙʫʯʝʥʠʷ, ʤʦʜʝʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, 
ʤʦʜʝʣʴ ʢʫʨʩʘ. ʊʝʤ ʩʘʤʳʤ, ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʜʩʠʩʪʝʤ ʦʙʝʩʧʝʯʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʨʘʪʥʦʡ 
ʩʚʷʟʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʨʘʙʦʪʳ.  

ʅʞʫʧʝʴ, ʨʩʡʥʞʦʸʞʥʴʞ ʛ ʡʦʝʡʛʡʝʬʙʤʵʦʧʥ ʧʚʬʰʞʦʡʡ 
ʈʝʘʣʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʘʥʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʜ ʩʦʙʦʡ ʥʘʣʠʯʠʝ ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ (Data 
Mining)[4, c. 33]. ɺʩʝ ʦʥʠ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ, ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝ-
ʨʝʜʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʮʝʩʩʳ ʦʮʝʥʠʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʦʙʫ-
ʯʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ. 

ɼʦʚʦʣʴʥʦ ʠʥʪʝʨʝʩʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʘʶʪ ʩʦʯʝʪʘʥʠʝ ʤʝʪʦʜʦʚ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ, Data Mining ʠ 
ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ. ʉʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ, ʢʦʪʦʨʳʡ ʧʦ-
ʢʘʟʳʚʘʝʪ ʙʘʟʦʚʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʝʥʥʶʶ  ʚʟʘʠʤʦʩʚʷʟʴ. 
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ʉʡʪ. 2. ʈʩʡʥʞʩ ʪʞʥʙʦʫʡʰʞʪʣʡʮ ʪʛʸʠʞʢ [4, c. 33] 

 
ʂʘʞʜʳʡ ʫʟʝʣ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʪʘʢʞʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪʦʙʨʘʞʝʥʠʝ 

ʜʘʥʥʳʭ ʦ ʢʫʨʩʝ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ ʩʭʝʤʳ. ʊʝʤ ʩʘʤʳʤ ʧʦʣʫʯʘʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʝʪʴ, ʥʘ ʢʦʪʦʨʫʶ ʦʧʠʨʘ-
ʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ [5].  

ʉʝʛʦʜʥʷ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʦʨʠʠ ʚ ʦʙʣʘʩʪʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨ-
ʤʘʮʠʠ: ʊʝʦʨʠʷ Data Mining, ʤʝʪʦʜʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ, ʢʘʨʪʳ ʨʘʟʫʤʘ [6, c. 32].  

ʇʦ ʩʚʦʝʡ ʩʫʪʠ, ʚʩʝ ʦʥʠ ʧʨʝʩʣʝʜʫʶʪ ʦʜʥʫ ʮʝʣʴ, ʦʜʥʘʢʦ ʦʧʠʨʘʶʪʩʷ ʥʘ ʨʘʟʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦ-
ʜʝʣʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʩʧʨʠʷʪʠʷ. 

ʉʪʨʫʢʪʫʨʘ ʢʫʨʩʘ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʝ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʩʝʪʠ, ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʥ-
ʬʦʨʤʘʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʨʫʢʪʫʨʳ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʠ ʦʙʨʘʟʦʚʘʥʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʆʥʘ ʪʘʢʞʝ ʤʦʞʝʪ 
ʙʳʪʴ ʧʦʣʝʟʥʘ ʚ ʨʘʤʢʘʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ ʜʦ ʪʦʛʦ ʚʨʝʤʝʥʠ, ʧʦʢʘ ʥʝ ʚʦʟʤʦʞʥʦ ʦʪ-
ʩʣʝʜʠʪʴ ʜʠʥʘʤʠʢʫ ʦʙʫʯʝʥʠʷ. 

ʂʦʛʥʠʪʠʚʥʘʷ ʢʘʨʪʘ ʜʠʘʛʥʦʩʪʠʢʠ (ʂʂɼ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ 
ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʦʧʨʝʜʝʣʷʪʴ 
ʧʨʦʙʝʣʳ ʚ ʟʥʘʥʠʷʭ, ʘ ʪʘʢʞʝ ʦʪʦʙʨʘʟʠʪʴ ʜʠʥʘʤʠʢʫ ʦʙʫʯʝʥʠʷ. 

ʀʟ ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʢʦʛʥʠʪʠʚʥʘʷ ʢʘʨʪʘ ʜʠʘʛʥʦʩʪʠʢʠ ʚʢʣʶ-
ʯʘʝʪ ʚ ʩʝʙʷ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ [7,c.14]. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʪʘʢʘʷ ʢʘʨʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʵʪʘʣʦʥ ʧʨʦ-
ʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʡ ʠʟ ʩʪʨʫʢʪʫʨʳ ʢʫʨʩʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʦʥʘ ʤʦʞʝʪ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʜʠ-
ʥʘʤʠʢʫ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ ʦʥʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ʊʘʢʞʝ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʝʨʚʠʩʘ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʝʪʘʣʠʟʘʮʠʶ ʦʪʦʙʨʘʞʸʥʥʳʭ ʜʘʥ-
ʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦ ʨʘʟʜʝʣʘʤ ʢʫʨʩʘ, ʘ ʪʘʢʞʝ ʧʦ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʤʘʪʝʨʠʘʣʘ ʚ ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʠʣʫ ʚʥʫʪʨʝʥʥʠʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥ-
ʪʘʤʠ ʤʘʪʝʨʠʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʦʨʷʜʢʘ ʠʟʣʦʞʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ.  

ɼʠʥʘʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʩʪʨʦʠʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠ  ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ 
ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

ʆʙʨʘʱʝʥʠʝ ʚ ʕʋʂ Ÿ ʢʦʤʧʴʶʪʝʨʥʳʡ ʪʝʩʪ Ÿ ʨʝʢʦʤʝʥʜʘʮʠʠ Ÿ ʦʙʨʘʱʝʥʠʝ ʢ ʕʋʂ. 
ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʠʪʝʨʘʪʠʚʥʳʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʤʘʪʨʠʮʳ ʦʮʝʥʦʢ ʢʘʞʜʦ-

ʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ. 
ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʦʮʝʥʦʢ, ʢʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʷ, ʧʨʦʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʤʝʥʝʥʠʷ ʵʢʩʧʝʨʪʥʦʡ 

ʩʠʩʪʝʤʳ, ʪʦ ʧʨʠ ʩʠʥʪʝʟʝ ʩʦʩʪʦʷʥʠʷ ʂʂɼ ʧʦʜʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 
ʊʝʤ ʩʘʤʳʤ, ʜʠʥʘʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʢʘʨʪʳ ʙʫʜʝʪ ʜʦʧʦʣʥʷʪʴʩʷ ʩ ʦʯʝʨʝʜʥʳʤ ʧʨʦʭʦʞʜʝʥʠʝʤ ʵʪʘʧʘ ʩʘ-

ʤʦʢʦʥʪʨʦʣʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʂʂɼ ʦʩʥʦʚʥʘʷ ʬʫʥʢʮʠʷ ʧʨʠʥʘʜʣʝʞʠʪ ʩʪʨʫʢ-
ʪʫʨʝ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ, ʘ ʥʝ ʚʠʟʫʘʣʴʥʦʡ ʯʘʩʪʠ [8, c.11].  

ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʢʘʨʪʳ ʜʠʘʛʥʦʩʪʠʢʠ ʜʦʣʞʥʘ ʧʦʩʪʫʧʘʪʴ ʥʘ ʚʳʭʦʜ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ 
ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ [9, c. 515].  

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʚʪʦʤʘʪʠ-
ʟʘʮʠʠ ʦʙʫʯʝʥʠʷ [10, c.19]: 

- ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʢʦʪʦʨʘʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʢ ʧʦʚʪʦ-
ʨʝʥʠʶ ʠ ʦʮʝʥʢʠ ʚʦ ʚʨʝʤʝʥʠ (ʚʦʩʧʨʠʥʠʤʘʝʪ ʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝ-
ʤʳ ʦʙʫʯʝʥʠʷ?); 
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- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ (ʫʩʧʝʰʥʦ ʣʠ ʧʨʦʜʚʠʛʘʝʪʩʷ ʦʙʫʯʝʥʠʝ?); 

- ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ ʧʨʠ ʨʘʙʦʪʝ ʚ ʩʠʩʪʝʤʝ (ʜʦʩʪʘʪʦʯʥʦʝ ʣʠ ʚʨʝʤʷ ʧʦʣʴʟʦʚʘʪʝʣʴ 
ʨʘʙʦʪʘʝʪ?); 

- ʧʝʨʝʯʝʥʴ ʨʘʟʜʝʣʦʚ ʢʫʨʩʘ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʷʪʴ ʠ ʦʪʩʣʝʞʠʚʘʪʴ (ʯʪʦ ʙʦ-
ʣʝʝ ʘʢʪʫʘʣʴʥʦ ʧʨʠ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ?) 

ʀʙʣʤʷʰʞʦʡʞ  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʙʦʪʝ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʦʮʝʥʢʝ ʠ ʚʳʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʙʫʜʫʪ ʫʯʠ-

ʪʳʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʚʷʟʠ, ʘ ʪʘʢʞʝ ʜʠʥʘʤʠʢʘ ʚ ʠʭ ʦʩʚʦʝʥʠʠ [11].  
ʂɼɼ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʪʦʨʷʪʴ. ʊʘʢ, ʬʦʨʤʠʨʫ-

ʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 
ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʢʦʥʢʨʝʪʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʩʪʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʙʦʣʝʝ ʧʦʣʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʬʦʨʤʝ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ, ʚ ʢʦ-
ʪʦʨʦʤ ʚʝʨʰʠʥʳ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʢʨʫʛʫ. ɼʠʥʘʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʠʜʝ ʨʷʜʦʚ ʜʘʥ-
ʥʳʤ ʪʘʢ, ʯʪʦʙʳ ʧʦ ʦʪʜʝʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ ʤʦʞʥʦ ʙʳʣʦ ʦʪʩʣʝʞʠʚʘʪʴ ʭʘʨʘʢʪʝʨ ʠ ʜʠʥʘʤʠʢʫ. ʎʚʝʪ ʧʨʠ ʵʪʦʤ 
ʤʦʞʥʦ ʦʪʦʙʨʘʞʘʪʴ ʢʘʢ ʩʪʝʧʝʥʴ ʧʨʦʷʚʣʝʥʠʷ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʢʘʨʪʳ ʜʦʣʞʥʳ ʩʪʘʪʴ ʦʙʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘ-
ʪʝʣʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʙʘʟʦʚʳʝ ʬʫʥʢʮʠʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʪʝʥʜʫʶʪ ʥʘ ʩʪʘʪʫʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʫ ʥʦʚʦ-
ʛʦ ʧʦʢʦʣʝʥʠʷ, ʜʦʣʞʥʳ ʧʦʚʳʰʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 
ʧʦʜʭʦʜʘ. ʉʦʯʝʪʘʷ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʢʘʢ ʢʦʤʧʴʶʪʝʨʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʢʦʛʥʠʪʠʚʥʳʝ ʢʘʨʪʳ, ʠʩʢʫʩʩʪʚʝʥ-
ʥʳʡ ʠʥʪʝʣʣʝʢʪ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʝ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠ-
ʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʉʠʣʢʠʥʘ ʅ.ʉ., ʉʦʢʦʣʠʥʩʢʠʡ ʃ.ɹ. ʄʦʜʝʣʠ ʠ ʩʪʘʥʜʘʨʪʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ // ɺʝʩʪʥʠʢ 

ʖʋʨɻʋ ï 2014 ï ̄  4. ïC. 5-35. 
2. Abdullaev S.M., Lenskaya O.Yu., Y.K.Salal Computer system of individual education: features of 

the student model // University of the XXI century in the system of continuous education. Proceedings of the IV 
International Scientific Practical Conference, SUSU Publishing Center, Chelyabinsk ï 2018. ïC. 7-13. 

3. ɸʢʠʤʦʚʘ ʀ.ɺ., ʊʠʪʦʚʘ ɽ.ʀ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ //  ɺ ʤʠʨʝ 
ʥʘʫʯʥʳʭ ʦʪʢʨʳʪʠʡ ï 2015 ï ̄  15 ï C. 17-19 

4. ɻʨʦʤʦʚ ʖ.ʖ., ʀʚʘʥʦʚʘ ʆ.ɻ.. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ // 
ʊʘʤʙʦʚ: ʊɻʊʋ, ï 2017 ï 33 ʩ. 

5. ʂʘʥ ɸ.ʀ. ʂʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ //http://econf.rae.ru. 
6. ʂʣʶʝʚʘ ɽ.ɻ. ʆʙʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷ // ʄʠʨ ʠʥʬʦʨʤʘʪʠʢʠ. ï  2015 ï ̄  14 ï ʩ. 32 
7. ʄʦʣʯʘʥʦʚ ɸ.ɸ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ // ɻʘʫʜʝʘʤʫʩ. ï 2014 ï ̄  17 ï ʩ. 14 
8. ʈʦʤʘʥʢʦʚʘ ɸ.ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʨʘʟʦʚʘʥʠʠ // ʄʦʣʦʜʦʡ ʫʯʝʥʳʡ. ï 2016 ï ˉ 

14 ï ʩ. 11 
9. ʈʳʙʠʥʘ ɻ.ɺ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʦʙʫʯʘʶʱʠʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʠ-

ʩʪʝʤ// ʀʀʀ ʈɸʆ.  ï 2017 ï ̄  18 ï ʩ. 515 
10. ʉʦʣʦʜʦʚʥʠʢʦʚ ʀ.ɺ. ʕʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʩʪʠʢʠ // ʀʥʥʦʚʘʮʠʠ. ʆʙʨʘʟʦʚʘʥʠʝ ï 2016 ï ̄  1 ï C. 19-22 
11. ʑʫʯʢʠʥ ɻ.ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʄ.: ʀʥʬʦʨʤʘʪʠʢʘ, ï 2016. 

É ʗ. ʂ. ʉʘʣʘʣ, ʉ.ʄ. ɸʙʜʫʣʣʘʝʚ, 2018  



48 ¸½½¾²°Æ¸¾½½Ëµ ÂµÅ½¾»¾³¸¸ ² ½°Ãºµ ¸ ¾±À°·¾²°½¸¸ 

 

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

Ã´º 001.894 

¼µÂ¾´¸ÇµÁº¸¹ °¿¿°À°Â, ¸Á¿¾»Ì·Ãµ¼Ë¹ 
ÍºÁ¿µÀÂ¾¼-ÁÂÀ¾¸Âµ»µ¼ 

ÈâëÜÞÒ °áÛÐÝ ·ÐãàÞÒØç, 
±ÐåÞÒÐ ´ØÐÝÐ °Ý×ãàÞÒÝÐ, 
ÈÕÚÕÜÞÒÐ ÍÛÛÐ ²ÐÛÕàìÕÒÝÐ, 

µàÚÐÝÐÛØÕÒ ÀÐÔÜØà ÀØäåÐâÞÒØç 
ʩʪʫʜʝʥʪ r

ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʥʘʪʫʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʵʢʩʧʝʨʪ ʜʦʣʞʝʥ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʪʝ ʠʩʧʨʘʚʥʳʝ 

ʧʨʠʙʦʨʳ ʠ ʠʥʩʪʨʫʤʝʥʪ, ʢʦʪʦʨʳʝ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʠ ʠʤʝʶʪ ʜʝʡʩʪʚʫʶʱʝʝ ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʧʦʚʝʨʢʝ 
(ʩʪ.26.8 ʂʆɸʇ). ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʦʣʞʥʦ ʦʙʣʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. ɺ ʩʣʫ-
ʯʘʠ ʝʩʣʠ ʥʘʪʫʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʥʘʪʫʨʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʪʚʝʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦ-

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʵʢʩʧʝʨʪʦʤ-ʩʪʨʦʠʪʝʣʝʤ. ʇʦ-
ʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʪ ʚʳʜʝʣʷʝʪ ʠ ʠʟʫʯʘʝʪ ʦʪʜʝʣʴʥʳʝ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥ-
ʥʳʭ ʧʝʨʝʜ ʥʠʤ ʚʦʧʨʦʩʦʚ ʩʚʦʡʩʪʚʘ, ʩʪʦʨʦʥʳ ʠ ʦʪʥʦʰʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. ʇʨʠ ʵʪʦʤ ʚ 10 ʦʧʨʝʜʝ-
ʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʪʝʨʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙ ʦʙʲʝʢʪʝ, ʷʚʣʝʥʠʠ ʢʘʢ ʦ ʝʜʠʥʦʤ ʮʝʣʦʤ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʝ-
ʭʘʥʠʟʤ ʦʙʨʫʰʝʥʠʷ ʟʜʘʥʠʷ ʤʳʩʣʝʥʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʵʪʘʧʳ, ʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʨʘʩʩʤʦʪʨʝʥʠʝ ʦʜʥʦʛʦ ʠʟ 
ʥʠʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʜʠʥʘʤʠʢʫ ʝʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ. ɼʦʩʪʠʞʝʥʠʶ ʵʪʦʡ ʮʝʣʠ ʩʣʫʞʠʪ ʩʠʥ-
ʪʝʟ. ʉʫʪʴ ʩʠʥʪʝʟʘ ʚ çʩʦʝʜʠʥʝʥʠʠ, ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʩʚʷʟʝʡ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ, ʵʣʝʤʝʥʪʦʚ, ʩʪʦʨʦʥ, ʢʦʤ-
ʧʦʥʝʥʪʦʚ ʩʣʦʞʥʦʛʦ ʷʚʣʝʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʠ ʮʝʣʦʛʦ ʚ ʝʛʦ ʝʜʠʥʩʪʚʝè. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʄʝʪʦʜʠʢʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʝʨʪʠʟʘ, ʦʮʝʥʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʥʝʜʚʠʞʠʤʦʩʪʴ, ʦʙʲʝʢʪ, 
ʨʝʛʣʘʤʝʥʪ. 
 

THE METHODICAL APPARATUS USED BY THE EXPERT BUILDER 
 

Shtymov Aslan Zaurovich, 
Bahova Diana Anzurovna, 

Shekemova Ella Valer'yevna, 
Yerkanaliev Radmir Rifhatovich 

 
Abstract: In the article the methodical apparatus used by the expert-builder is analyzed. Through the analysis, 
the expert identifies and studies the individual, most important for the solution of the questions posed to him, 
the properties, sides and relationships of the object under study. At the same time, in a certain degree, the 
idea of an object, a phenomenon as a single whole, is lost. For example, if the mechanism of the collapse of a 
building is mentally divided into stages, then an independent examination of one of them does not allow us to 
understand the dynamics of its emergence and development. Synthesis serves this purpose. The essence of 
synthesis is "the combination, reproduction of the connections of individual parts, elements, sides, components 
of a complex phenomenon and the achievement of the whole in its unity". 
Key words: Technique, construction, examination, evaluation, technology, real estate, object, regulations. 
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ʧʨʦʩʳ, ʵʢʩʧʝʨʪ ʜʦʣʞʝʥ ʭʦʜʘʪʘʡʩʪʚʦʚʘʪʴ ʦ ʧʨʦʚʝʜʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʚʩʢʨʳʪʠʝ ʦʪʜʝʣʦʯ-
ʥʳʭ ʧʦʢʨʳʪʠʡ, ʦʪʨʳʚʢʘ ʰʫʨʬʦʚ ʠʣʠ ʠʥʦʝ ʜʝʡʩʪʚʠʝ. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʜʝʡʩʪʚʠʷ ʧʦʚʣʝʢʫʪ ʫʪʨʘʪʫ ʆʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʢʩʧʝʨʪ ʜʦʣʞʝʥ ʧʦʣʫʯʠʪʴ ʩʦʛʣʘ-
ʩʠʝ ʩʫʜʘ (ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʝ). 

ʃʠʮʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʜʝʣʝ, ʚʧʨʘʚʝ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʦʙʩʣʝʜʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ 
ʥʘʧʠʩʘʥʠʷ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ). ɽʩʣʠ ʪʘʢʦʝ ʧʨʠʩʫʪʩʪʚʠʝ ʤʝʰʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʩʦʚʝʱʘʥʠʶ ʵʢʩ-
ʧʝʨʪʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ʟʘʢʣʶʯʝʥʠʷ, ʧʦʩʣʝʜʥʠʡ ʠʤʝʝʪ ʧʨʘʚʦ ʭʦʜʘʪʘʡʩʪʚʦʚʘʪʴ ʧʝʨʝʜ ʦʨʛʘʥʦʤ, ʥʘʟʥʘʯʠʚ-
ʰʠʤ ʵʢʩʧʝʨʪʠʟʫ, ʦʙ ʦʪʤʝʥʘ ʨʘʟʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʤʫ ʫʯʘʩʪʥʠʢʫ ʧʨʦʮʝʩʩʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʧʨʠ ʧʨʦʠʟʚʦʜ-
ʩʪʚʝ ʩʫʜʝʙʥʦʡ ʵʢʩʧʝʨʪʠʟʳ. 

ʉʦʩʪʘʚʣʝʥʠʝ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩ ʫʯʝʪʦʤ ʠʭ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʪ ʦʪ ʩʚʦʝʛʦ ʠʤʝʥʠ ʠʣʠ ʢʦʤʠʩʩʠʷ ʵʢʩʧʝʨʪʦʚ, ʜʘʶʪ ʧʠʩʴʤʝʥʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʠ ʧʦʜʧʠʩʳ-
ʚʘʶʪ ʝʛʦ. ʇʦʜʧʠʩʠ ʵʢʩʧʝʨʪʘ ʠʣʠ ʢʦʤʠʩʩʠʠ ʵʢʩʧʝʨʪʦʚ ʫʜʦʩʪʦʚʝʨʷʶʪʩʷ ʧʝʯʘʪʴʶ ʵʢʩʧʝʨʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ. 
ɿʘʢʣʶʯʝʥʠʝ ʜʦʣʞʥʦ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʠʷʭ, ʜʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʨʠʪʴ ʦʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ 
ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʜʝʣʘʥʥʳʭ ʚʳʚʦʜʦʚ ʥʘ ʙʘʟʝ ʦʙʱʝʧʨʠʥʷʪʳʭ ʥʘʫʯʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʟʘʢʣʶʯʝ-
ʥʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʪʨʘʞʝʥʳ: 

- ʚʨʝʤʷ ʠ ʤʝʩʪʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩʧʝʨʪʠʟʳ; 

- ʦʩʥʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩʧʝʨʪʠʟʳ; 

- ʩʚʝʜʝʥʠʷ ʦʙ ʦʨʛʘʥʝ ʠʣʠ ʦ ʣʠʮʝ, ʥʘʟʥʘʯʠʚʰʝʤ ʵʢʩʧʝʨʪʠʟʫ; 

- ʩʚʝʜʝʥʠʷ ʦʙ ʵʢʩʧʝʨʪʥʦʤ ʫʯʨʝʞʜʝʥʠʠ, ʦʙ ʵʢʩʧʝʨʪʝ (ʬʘʤʠʣʠʷ, ʠʤʷ, ʦʪʯʝʩʪʚʦ, ʦʙʨʘʟʦʚʘʥʠʝ, 
ʩʧʝʮʠʘʣʴʥʦʩʪʴ, ʩʪʘʞ ʨʘʙʦʪʳ, ʫʯʝʥʘʷ ʩʪʝʧʝʥʴ ʠ ʫʯʝʥʦʝ ʟʚʘʥʠʝ, ʟʘʥʠʤʘʝʤʘʷ ʜʦʣʞʥʦʩʪʴ), ʢʦʪʦʨʳʤ ʧʦʨʫ-
ʯʝʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʵʢʩʧʝʨʪʠʟʳ; 

- ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʵʢʩʧʝʨʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʦʪʚʝʪ-
ʩʪʚʝʥʥʦʩʪʠ ʟʘ ʜʘʯʫ ʟʘʚʝʜʦʤʦ ʣʦʞʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ (ʩʪ. 307 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ); 

- ʚʦʧʨʦʩʳ, ʧʦʩʪʘʚʣʝʥʥʳʝ ʧʝʨʝʜ ʵʢʩʧʝʨʪʦʤ ʠʣʠ ʢʦʤʠʩʩʠʝʡ ʵʢʩʧʝʨʪʦʚ; 

- ʦʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʤʘʪʝʨʠʘʣʳ ʜʝʣʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʵʢʩʧʝʨʪʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʢʩ-
ʧʝʨʪʠʟʳ; 

- ʩʚʝʜʝʥʠʷ ʦʙ ʫʯʘʩʪʥʠʢʘʭ ʧʨʦʮʝʩʩʘ, ʧʨʠʩʫʪʩʪʚʦʚʘʚʰʠʭ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʵʢʩʧʝʨʪʠʟʳ; 

- ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʠʤʝʥʝʥʥʳʭ ʤʝʪʦʜʦʚ; 

- ʦʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʙʦʩʥʦʚʘʥʠʝ ʠ ʬʦʨʤʫʣʠʨʦʚʢʘ ʚʳʚʦʜʦʚ ʧʦ ʧʦʩʪʘʚʣʝʥʥʳʤ 
ʚʦʧʨʦʩʘʤ; 

- ʤʘʪʝʨʠʘʣʳ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʝ ʟʘʢʣʶʯʝʥʠʝ ʵʢʩʧʝʨʪʘ ʠʣʠ ʢʦʤʠʩʩʠʠ ʵʢʩʧʝʨʪʦʚ, ʧʨʠʣʘʛʘʶʪʩʷ ʢ 
ʟʘʢʣʶʯʝʥʠʶ ʠ ʩʣʫʞʘʪ ʝʛʦ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ[1]. 

ɼʦʢʫʤʝʥʪʳ, ʬʠʢʩʠʨʫʶʱʠʝ ʭʦʜ, ʫʩʣʦʚʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʭʨʘʥʷʪʩʷ ʚ ʵʢʩʧʝʨʪʥʦʤ 
ʫʯʨʝʞʜʝʥʠʠ. ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʦʨʛʘʥʘ ʠʣʠ ʣʠʮʘ, ʥʘʟʥʘʯʠʚʰʠʭ ʵʢʩʧʝʨʪʠʟʫ, ʫʢʘʟʘʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʧʨʝʜʦ-
ʩʪʘʚʣʷʶʪʩʷ ʜʣʷ ʧʨʠʦʙʱʝʥʠʷ ʢ ʜʝʣʫ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʵʢʩʧʝʨʪʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ (ʦʪʯʝʪʘ) ʦʙ ʦʮʝʥʢʝ ʦʪʨʘʞʝʥʳ ʚ ʩʪ. 11 ʠ 
ʩʪ.20 ʌʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʮʝʥʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʵʢʩʧʝʨʪ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ ʫʩʪʘʥʦʚʠʪ ʠʤʝʶʱʠʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ 
ʠ ʨʘʟʨʝʰʝʥʠʷ ʜʝʣʘ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʧʦ ʧʦʚʦʜʫ ʢʦʪʦʨʳʭ ʝʤʫ ʥʝ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʚʦʧʨʦʩʳ, ʦʥ ʚʧʨʘʚʝ 
ʚʢʣʶʯʠʪʴ ʚʳʚʦʜʳ ʦʙ ʵʪʠʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʚ ʩʚʦʝ ʟʘʢʣʶʯʝʥʠʝ (ʵʢʩʧʝʨʪʥʘʷ ʠʥʠʮʠʘʪʠʚʘ). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʕʢʩʧʝʨʪ ʦʙʷʟʘʥ ʷʚʠʪʴʩʷ ʧʦ ʚʳʟʦʚʫ ʩʫʜʘ ʜʣʷ 
ʣʠʯʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʩʫʜʝʙʥʦʤ ʟʘʩʝʜʘʥʠʠ ʠ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝʤ 
ʠ ʜʘʥʥʳʤ ʠʤ ʟʘʢʣʶʯʝʥʠʝʤ. ɺ ʮʝʣʷʭ ʨʘʟʲʷʩʥʝʥʠʷ ʠ ʜʦʧʦʣʥʝʥʠʷ ʟʘʢʣʶʯʝʥʠʷ ʵʢʩʧʝʨʪʫ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ 
ʚʦʧʨʦʩʳ. ʇʝʨʚʳʤ ʟʘʜʘʝʪ ʚʦʧʨʦʩʳ ʣʠʮʦ, ʧʦ ʟʘʷʚʣʝʥʠʶ ʢʦʪʦʨʦʛʦ ʥʘʟʥʘʯʝʥʘ ʵʢʩʧʝʨʪʠʟʘ, ʝʛʦ ʧʨʝʜʩʪʘʚʠ-
ʪʝʣʴ, ʘ ʟʘʪʝʤ ʟʘʜʘʶʪ ʚʦʧʨʦʩʳ ʜʨʫʛʠʝ ʣʠʮʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʜʝʣʝ, ʠʭ ʧʨʝʜʩʪʘʚʠʪʝʣʠ. ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʵʢʩ-
ʧʝʨʪʠʟʘ ʥʘʟʥʘʯʝʥʘ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʩʫʜʘ, ʧʝʨʚʳʤ ʟʘʜʘʝʪ ʚʦʧʨʦʩʳ ʵʢʩʧʝʨʪʫ ʠʩʪʝʮ, ʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴ. 
ʉʫʜʴʠ ʚʧʨʘʚʝ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʵʢʩʧʝʨʪʫ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʝʛʦ ʜʦʧʨʦʩʘ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʉʉʊʕ, ʢʘʢ ʠ ʵʢʩ-
ʧʝʨʪʠʟ ʠʥʳʭ ʨʦʜʦʚ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʮʝʩʩ ʧʦʟʥʘʥʠʷ - ʜʚʠʞʝʥʠʝ ʦʪ ʥʝʟʥʘʥʠʷ (ʥʝʧʦʣʥʦʛʦ ʟʥʘʥʠʷ) ʦ ʥʝ-
ʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʦʢʘʟʳʚʘʥʠʷ ʬʘʢʪʘʭ ʢ ʟʥʘʥʠʶ (ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʟʥʘʥʠʶ). ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ: 
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- ʦʙʱʠʝ (ʦʙʱʝʥʘʫʯʥʳʝ) ʤʝʪʦʜʳ - ʥʘʙʣʶʜʝʥʠʝ, ʠʟʤʝʨʝʥʠʝ, ʦʧʠʩʘʥʠʝ, ʧʣʘʥʠʨʦʚʘʥʠʝ, ʵʢʩʧʝʨʠ-
ʤʝʥʪ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʜʨ., ʠʩʧʦʣʴʟʫʝʤʳʝ ʚʦ ʚʩʝʭ (ʠʣʠ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʚ ʦʯʝʥʴ ʤʥʦʛʠʭ) ʥʘʫʢʘʭ ʠ 
ʦʪʨʘʩʣʷʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ;  

- ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʦʜʘ (ʚʠʜʘ) ʵʢʩ-
ʧʝʨʪʠʟʳ, ʣʠʙʦ ʟʘʠʤʩʪʚʦʚʘʥʥʳʝ ʠʟ ʠʥʳʭ ʦʪʨʘʩʣʝʡ ʥʘʫʯʥʦʡ ʠʣʠ ʧʨʠʢʣʘʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʅʘ ʦʩʥʦʚʝ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʦʜʦʚʳʝ (ʚʠʜʦʚʳʝ), ʪʠʧʦʚʳʝ ʠ ʢʦʥʢʨʝʪʥʳʝ 
(ʯʘʩʪʥʳʝ) ʵʢʩʧʝʨʪʥʳʝ ʤʝʪʦʜʠʢʠ. ʇʦʜ ʤʝʪʦʜʠʢʦʡ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʨʝʰʝʥʠʝ ʦʙʱʝʡ ʟʘʜʘʯʠ ʵʢʩʧʝʨʪʠʟʳ, 
ʜʝʪʘʣʴʥʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ çʠʟʫʯʝʥʠʷ ʣʠʮʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʩʧʝʮʠʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ, 
ʩʚʦʡʩʪʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʠʤʝʶʱʠʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝʥʥʦʝ ʟʥʘ-
ʯʝʥʠʝ, ʩʦʜʝʨʞʘʥʠʝʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥ-
ʥʦʡ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷè.  

ʆʙʱʫʶ ʟʘʜʘʯʫ ʬʦʨʤʫʣʠʨʫʝʪ ʩʣʝʜʦʚʘʪʝʣʴ (ʩʫʜ, ʩʫʜʴʷ) ʣʠʙʦ ʜʨʫʛʦʡ ʦʨʛʘʥ (ʣʠʮʦ), ʥʘʟʥʘʯʠʚʰʠʡ 
ʵʢʩʧʝʨʪʠʟʫ. ɺ ʭʦʜʝ ʝʝ ʨʝʰʝʥʠʷ ʵʢʩʧʝʨʪ ʨʘʟʙʠʚʘʝʪ ʟʘʜʘʯʫ ʥʘ ʨʷʜ ʵʪʘʧʦʚ - ʧʦʜʟʘʜʘʯ, ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ 
ʢʦʪʦʨʳʭ ʠʤʝʥʫʶʪʩʷ ʤʝʪʦʜʘʤʠ. ʄʝʪʦʜʳ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʩʦʜʝʨʞʘʥʠʝ, ʩʪʨʫʢʪʫʨʫ ʤʝʪʦʜʠʢʠ, çʧʨʠʤʝʥʷʶʪ ʚ 
ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ, ʟʘʚʠʩʷʱʝʡ ʢʘʢ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʠ ʵʪʘʧʦʚ ʠʭ ʨʝʰʝʥʠʷ, ʪʘʢ ʠ 
ʦʪ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝè. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʵʢʩʧʝʨʪʦʤ-ʩʪʨʦʠʪʝʣʝʤ. 
1. ɼʠʘʣʝʢʪʠʯʝʩʢʠʡ ʠ ʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ɼʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʟʥʘʥʥʳʭ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʥʘʫʢʦʡ ʥʘʠʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʠʝʤʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʚʩʷʢʫʶ ʧʦʟʥʘʚʘ-
ʪʝʣʴʥʫʶ ʠ ʧʨʘʢʪʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʆʥ ʩʣʫʞʠʪ ʚʩʝʦʙʱʠʤ ʤʝʪʦʜʦʤ ʧʦʟʥʘʥʠʷ, ʨʘʚʥʦ ʧʨʠʤʝʥʠʤʳʤ ʢʦ 
ʚʩʝʤ ʨʘʟʥʦʚʠʜʥʦʩʪʷʤ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ɿʘʢʦʥʳ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʜʠʘʣʝʢʪʠʢʠ ʠʤʝʶʪ ʚʩʝʦʙʱʝʝ ʟʥʘʯʝʥʠʝ 
ʠ ʧʨʠʩʫʱʠ ʣʶʙʦʡ ʬʦʨʤʝ ʜʚʠʞʝʥʠʷ ʤʘʪʝʨʠʠ - ʨʘʟʚʠʪʠʶ ʧʨʠʨʦʜʳ, ʦʙʱʝʩʪʚʘ, ʤʳʰʣʝʥʠʷ. 

ɼʠʘʣʝʢʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʜʘʝʪ ʦʙʱʝʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʷʚʣʷʝʪʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚʩʷʢʦʛʦ 
ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ çʦʙʱʠʭ ʠ ʯʘʩʪʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʦʝʦʙʨʘʟʥʳʭ ʤʝ-
ʪʦʜʠʢ ʠ ʧʨʠʝʤʦʚ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʧʨʝʜʤʝʪʘ ʠ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷè.  

ʃʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ ʦʙʱʥʦʩʪʴ ʩ ʜʠʘʣʝʢʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠ ʪʨʘʜʠʮʠʦʥʥʦ ʧʨʝʜ-
ʩʪʘʚʣʷʶʪʩʷ ʩ ʥʠʤ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ. ʂ ʦʩʥʦʚʥʳʤ ʣʦʛʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ ʘʥʘʣʠʟ, ʩʠʥʪʝʟ, ʠʥʜʫʢʮʠʷ, 
ʜʝʜʫʢʮʠʷ ʠ ʜʨ. ɸʥʘʣʠʟ ʢʘʢ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʳʩʣʝʥʥʦʝ ʨʘʩʯʣʝʥʝʥʠʝ (ʨʘʟʣʦʞʝʥʠʝ) ʣʶ-
ʙʦʛʦ ʩʣʦʞʥʦʛʦ ʷʚʣʝʥʠʷ (ʢʘʢ ʮʝʣʦʛʦ) ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ - ʙʦʣʝʝ ʧʨʦʩʪʳʝ ʯʘʩʪʠ, ʵʣʝʤʝʥʪʳ.  

2. ʆʙʱʠʝ (ʦʙʱʝʥʘʫʯʥʳʝ) ʤʝʪʦʜʳ. ʂ ʯʠʩʣʫ ʦʙʱʝʥʘʫʯʥʳʭ ʦʪʥʦʩʷʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʯʫʚʩʪʚʝʥ-
ʥʦ-ʨʘʮʠʦʥʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʥʘʯʘʣʘ ʢʘʢ ʯʫʚʩʪʚʝʥʥʦʛʦ, ʪʘʢ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʦʟʥʘʥʠʷ. 
ʗʚʣʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʦʣʞʥʳ ʚʦʩʧʨʠʥʠʤʘʪʴʩʷ ʥʝ ʧʨʦʩʪʦ ʢʘʢ ʩʫʤʤʘ ʦʪʜʝʣʴʥʳʭ, ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʜʨʫʛ 
ʦʪ ʜʨʫʛʘ ʵʣʝʤʝʥʪʦʚ, ʘ ʢʘʢ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ. 

ʅʘʙʣʶʜʝʥʠʝ. ɺ ʦʩʥʦʚʝ ʣʶʙʦʛʦ ʥʘʙʣʶʜʝʥʠʷ ʣʝʞʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʚʦʩʧʨʠʥʠʤʘʪʴ ʯʫʚʩʪʚʝʥ-
ʥʳʝ ʦʙʨʘʟʳ ʠʟʫʯʘʝʤʳʭ ʧʨʝʜʤʝʪʦʚ. ʕʪʠ ʦʙʨʘʟʳ ʬʦʨʤʠʨʫʶʪʩʷ ʠʟ ʦʱʫʱʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʦʜ ʚʦʟʜʝʡ-
ʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʘʰʠ ʦʨʛʘʥʳ ʯʫʚʩʪʚ [2]. 
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ÈâëÜÞÒ °áÛÐÝ ·ÐãàÞÒØç, 
±ÐåÞÒÐ ´ØÐÝÐ °Ý×ãàÞÒÝÐ, 
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µàÚÐÝÐÛØÕÒ ÀÐÔÜØà ÀØäåÐâÞÒØç 
ʩʪʫʜʝʥʪʳ 

ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʀʥʚʝʩʪʦʨ, 

ʋʧʨʘʚʣʷʶʱʘʷ ʢʦʤʧʘʥʠʷ, ɿʘʢʘʟʯʠʢ-ʟʘʩʪʨʦʡʱʠʢ, ʇʨʦʝʢʪʠʨʦʚʱʠʢ ʠʣʠ ʇʦʜʨʷʜʯʠʢ (ɼʘʣʝʝ ʋʯʘʩʪʥʠʢ) ʚʦʟʥʠ-
ʢʘʶʪ ʩʧʦʨʳ ʧʦ ʩʨʦʢʘʤ, ʩʪʦʠʤʦʩʪʠ, ʦʙʲʝʤʫ ʠʣʠ ʢʘʯʝʩʪʚʫ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʠ ʦʙʷʟʘʥʥʦʩʪʝʡ. ɼʣʷ ʨʘʟʨʝ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʧʦʨʳ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩ-
ʩʘ. ʉʫʜʝʙʥʘʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ (ʉʉʊʕ) ʢʘʢ ʨʦʜ ʩʫʜʝʙʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 
ʵʢʩʧʝʨʪʠʟ ʠʛʨʘʝʪ ʚʘʞʥʫʶ, ʘ ʟʘʯʘʩʪʫʶ ʠ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ ʩʣʝʜʫʶʱʠʭ ʩʣʫʯʘʷʭ: ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʠ 
ʩʫʜʝʙʥʦʤ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʝ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʷʭ, ʘʚʘʨʠʷʭ ʠ ʨʘʟʨʫʰʝʥʠʷʭ ʚ ʩʪʨʦʠʪʝʣʴ-
ʩʪʚʝ; ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚ ʩʫʜʘʭ ʦʙʱʝʡ ʶʨʠʩʜʠʢʮʠʠ ʠ ʘʨʙʠʪʨʘʞʥʳʭ ʩʫʜʘʭ ʛʨʘʞʜʘʥʩʢʠʭ ʩʧʦʨʦʚ ʦ ʧʨʘʚʝ 
ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʢʘʯʝʩʪʚʝ ʠ ʩʪʦʠʤʦʩʪʠ ʟʜʘʥʠʡ, ʩʪʨʦʝʥʠʡ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʚʳʧʦʣʥʝʥʥʳʭ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʀʥʚʝʩʪʠʮʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʩʧʝʨʪʠʟʘ, ʟʜʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʷ, ʥʝʜʚʠʞʠʤʦʩʪʴ, ʦʙʲʝʢʪ, 
ʨʝʛʣʘʤʝʥʪ. 
 

RESOLUTION OF DISAGREEMENTS BETWEEN THE PARTICIPANTS OF THE INVESTMENT AND 
CONSTRUCTION PROCESS 

 
Shtymov Aslan Zaurovich, 
Bahova Diana Anzurovna, 

Shekemova Ella Valer'yevna, 
Yerkanaliev Radmir Rifhatovich 

 
Abstract: The article analyzes disputes between participants in the investment and construction process. Ju-
dicial construction and technical expertise (SSTE) as a kind of judicial engineering and technical expertise 
plays an important, and often decisive, role in the following cases: when investigating and prosecuting criminal 
cases of accidents, accidents and destruction in construction; When considering civil disputes in the courts of 
general jurisdiction and arbitration courts about the right of ownership of real estate, the quality and cost of 
buildings, structures, structures and completed construction works. 
Key words: Investment, construction, expertise, building, technology, real estate, object, regulations. 
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ʰʝʥʠʷ ʵʪʠʭ ʩʧʦʨʦʚ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʟʥʘʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳ-
ʤʠ ʦʙʣʘʜʘʶʪ ʵʢʩʧʝʨʪʳ-ʩʪʨʦʠʪʝʣʠ. ɿʘʜʘʯʝʡ ʵʢʩʧʝʨʪʠʟʳ ʷʚʣʷʝʪʩʷ ʦʢʘʟʘʥʠʝ ʩʦʜʝʡʩʪʚʠʝ ʦʨʛʘʥʘʤ, ʥʘʟʥʘ-
ʯʠʚʰʠʤ ʵʢʩʧʝʨʪʠʟʫ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʢʘʟʘʪʴ, ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʨʝ-
ʰʝʥʠʷ ʚʦʧʨʦʩʦʚ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʜʝʣʫ. ɿʘʢʦʥʦʜʘʪʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʥʘʟʥʘʯʝʥʠʷ ʠ ʚʳ-
ʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ: 

- ʜʦʛʦʚʦʨ ʤʝʞʜʫ ʋʯʘʩʪʥʠʢʦʤ ʠ ʕʢʩʧʝʨʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ; 

- ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʥʦʪʘʨʠʫʩʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʩʫʜʘ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʘ ʜʦʟʥʘʥʠʷ, ʩʣʝʜʦʚʘʪʝʣʷ ʠʣʠ ʧʨʦʢʫʨʦʨʘ. ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ʇʨʠ ʨʘʩ-
ʩʣʝʜʦʚʘʥʠʠ ʫʛʦʣʦʚʥʦʛʦ ʜʝʣʘ ʧʦ ʬʘʢʪʫ ʛʠʙʝʣʠ ɺ. ʦʪ ʪʝʣʝʩʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ ʦʙʨʫʰʝʥʠʠ 
ʥʘʨʫʞʥʦʡ ʢʠʨʧʠʯʥʦʡ ʩʪʝʥʳ ʚʦʟʚʦʜʠʤʦʛʦ ʩʪʨʦʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʫ ʦʙʨʫʰʝʥʠʷ. 
ʀʟʫʯʠʚ ʤʘʪʝʨʠʘʣʳ ʜʝʣʘ ʠ ʦʙʩʣʝʜʦʚʘʚ ʩʪʨʦʠʪʝʣʴʥʳʡ ʦʙʲʝʢʪ, ʵʢʩʧʝʨʪ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʦʙʨʫʰʝʥʠʝ 
ʩʪʝʥʳ ʧʨʦʠʟʦʰʣʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʬʫʥʜʘʤʝʥʪʘ ʚʠʜʫ ʛʨʫʥʪʘ, ʦʙʣʘʜʘʶʱʝʛʦ ʧʦʚʳʰʝʥʥʦʡ 
ʟʳʙʫʯʝʩʪʴʶ. ʇʦʩʣʝ ʜʦʞʜʷ ʵʪʦ ʩʚʦʡʩʪʚʦ ʛʨʫʥʪʘ ʧʨʦʷʚʠʣʦʩʴ ʠ ʩʪʝʥʘ, ʥʝ ʠʤʝʚʰʘʷ ʜʦʣʞʥʦʡ ʦʧʦʨʳ, ʥʘʢʨʝ-
ʥʠʣʘʩʴ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʦʨʤʘʮʠʠ ʛʨʫʥʪʘ ʧʦʜ ʬʫʥʜʘʤʝʥʪʦʤ ʢʨʝʥ ʩʪʘʣ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʚʳʰʝʣ 
ʟʘ ʧʨʝʜʝʣʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ; ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʦʙʨʫʰʝʥʠʶ ʩʪʝʥʳ.  

ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʠʟʫʯʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ ʜʝʣʘ ʵʢʩʧʝʨʪʦʤ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʦʝʥʠʝ ʩ ʬʫʥʜʘʤʝʥʪʦʤ, 
ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʭʘʨʘʢʪʝʨʫ ʛʝʦʧʦʜʦʩʥʦʚʳ, ʙʳʣʦ ʚʦʟʚʝʜʝʥʦ ʙʝʟ ʦʙʷʟʘʪʝʣʴʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʛʨʫʥʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥʥʦʡ ʩʚʷʟʠ ʩʳʛʨʘʣʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʫʩʪʘʥʦʚʣʝʥʠʠ 
ʦʙʲʝʢʪʠʚʥʦʡ ʩʪʦʨʦʥʳ ʩʦʩʪʘʚʘ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʩʧʝʮʠʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ-
ʪʨʝʙʦʚʘʣʠʩʴ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʢʘʢ ʧʨʠʯʠʥʳ, ʫʩʣʦʚʠʡ, ʤʝʭʘʥʠʟʤʘ ʘʚʘʨʠʠ (ʦʙʨʫʰʝʥʠʷ ʩʪʝʥʳ), ʪʘʢ ʠ ʜʝʡʩʪʚʠʡ 
ʩʫʙʲʝʢʪʘ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʩʦʟʜʘʚʰʝʛʦ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʩʚʷʟʠ.  

1. ʅʦʨʤʘʪʠʚʠʩʪʩʢʠʝ ʟʘʜʘʯʠ ʉʉʊʕ. 
ɿʘʜʘʯʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʠʤʝʶʪ ʮʝʣʴʶ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ (ʦʪʩʫʪʩʪʚʠʷ ʪʘʢʦʚʦʛʦ) ʪʨʝʙʦʚʘʥʠʷʤ ʩʧʝ-

ʮʠʘʣʴʥʳʭ ʧʨʘʚʠʣ (ʢʘʢʦʡ-ʣʠʙʦ ʥʦʨʤʝ) ʜʝʡʩʪʚʠʡ ʣʠʮ (ʣʠʙʦ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʠʤʝʨ, ʧʨʦʜʫʢʮʠʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ), ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʣʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʚ ʭʦʜʝ 
ʣʠʙʦ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ, ʩʪʘʚʰʝʝ ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠ-
ʨʘʪʝʣʴʩʪʚʘ. ɼʣʷ ʥʠʭ ʭʘʨʘʢʪʝʨʝʥ ʧʨʦʮʝʩʩ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʫʱʝʛʦ ʠ ʜʦʣʞʥʦʛʦ. ʀʭ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ - ʥʘʣʠ-
ʯʠʝ ʥʦʨʤʳ (ʧʦʣʦʞʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʘʚʠʣʘ) ʚ ʩʠʩʪʝʤʝ ʵʣʝʤʝʥʪʦʚ ʩʦʧʦʩʪʘʚʣʝʥʠʷ. ʆʧʨʝʜʝʣʝʥ-
ʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʠʟ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʤʝʩʪʦ ʥʦʨʤʳ (ʧʦʣʦʞʝʥʠʷ ʧʨʘʚʠʣʘ) ʚ ʢʘʯʝʩʪʚʝ 
ʵʣʝʤʝʥʪʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʳʩʪʫʧʘʝʪ ʤʦʜʝʣʴ ʜʝʡʩʪʚʠʡ, ʘʜʝʢʚʘʪʥʳʭ ʩʣʦʞʠʚʰʝʡʩʷ (ʘʚʘʨʠʡʥʦʡ) ʩʠʪʫʘʮʠʠ. ɼʦʧʫ-
ʩʪʠʤʦ ʵʪʦ ʪʦʣʴʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʦʨʤʳ (ʧʨʘʚʠʣʘ), ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʝʡ ʪʫ ʠʣʠ ʠʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʧʨʠ ʩʪʨʦʠʪʝʣʴ-
ʩʪʚʝ, ʵʢʩʧʣʫʘʪʘʮʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʧʝʨʝʜʚʠʞʢʝ, ʜʝʤʦʥʪʘʞʝ ʠ ʫʪʠʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ [1].  

ʅʦʨʤʘʪʠʚʠʩʪʩʢʠʝ ʟʘʜʘʯʠ ʦʙʳʯʥʦ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʀʤʝʣʠ ʣʠ ʤʝʩʪʦ ʦʪʩʪʫʧ-
ʣʝʥʠʷ ʦʪ ʪʨʝʙʦʚʘʥʠʡ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚʠʣ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭ ʨʘʙʦʪ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʝʣ 
ʥʝʩʯʘʩʪʥʳʡ ʩʣʫʯʘʡ?è. ʊʘʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ 
ʩʦʙʳʪʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦʪʝʨʧʝʚʰʝʛʦ (ʧʦʪʝʨʧʝʚʰʠʭ). ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥ-
ʩʪʚʦ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʧʨʦʠʩʭʦʜʠʪ ʠʤʝʥʥʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʥʠʢʘʤʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘ-
ʮʠʡ. ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʵʪʠ ʩʠʪʫʘʮʠʠ ʜʠʥʘʤʠʢʦʡ, ʧʨʠʩʫʱʝʡ ʢʘʢ ʩʪʘʜʠʠ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʩʦʙʳʪʠʶ, ʪʘʢ ʠ 
ʩʦʙʩʪʚʝʥʥʦ ʥʝʩʯʘʩʪʥʦʤʫ ʩʣʫʯʘʶ (ʘʚʘʨʠʠ).  

2. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ʉʉʊʕ. ʀʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʜʘʥʥʳʭ ʟʘ-
ʜʘʯ, ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʛʨʘʞʜʘʥʩʢʠʭ ʩʧʦʨʦʚ ʦ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ ʞʠ-
ʣʠʱʥʦʡ ʩʬʝʨʳ, ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʜʝʣʦʤ ʥʝʜʚʠʞʠʤʦʛʦ ʠʤʫʱʝʩʪʚʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ 
ʜʦʣʝʚʦʡ ʠ ʩʦʚʤʝʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʠ ʚʳʜʝʣʦʤ ʠʟ ʥʝʛʦ ʜʦʣʠ (ʩʪ. ʩʪ. 252, 254, 258 ɻʂ ʈʌ). ʋʢʘʟʘʥʥʳʝ 
ʩʧʦʨʳ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʩʫʜʝʙʥʦʡ ʧʨʘʢʪʠʢʝ. ʊʷʞʫʱʠʝʩʷ ʩʪʦʨʦʥʳ ʚ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ - ʫʯʘʩʪʥʠʢʠ 
ʦʙʱʝʡ (ʦʙʱʝʜʦʣʝʚʦʡ) ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʜʦʤ ʠʣʠ ʜʦʤʦʚʣʘʜʝʥʠʝ. ɼʝʣʘ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ ʜʦʩʪʘʪʦʯʥʦ 
ʩʣʦʞʥʳ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʷʜʦʤ ʧʨʠʯʠʥ:  

- ʧʦ ʪʘʢʠʤ ʜʝʣʘʤ ʧʨʝʜʤʝʪ ʜʦʢʘʟʳʚʘʥʠʷ ʥʘʩʳʱʝʥ ʤʥʦʛʠʤʠ ʶʨʠʜʠʯʝʩʢʠʤʠ ʬʘʢʪʘʤʠ, ʠ ʚʩʝ ʦʥʠ 
ʜʦʣʞʥʳ ʙʳʪʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʳ ʠ ʧʨʦʚʝʨʝʥʳ ʩ ʧʦʤʦʱʴʶ ʩʫʜʝʙʥʳʭ ʜʦʢʘʟʘʪʝʣʴʩʪʚ;  



¸½½¾²°Æ¸¾½½Ëµ ÂµÅ½¾»¾³¸¸ ² ½°Ãºµ ¸ ¾±À°·¾²°½¸¸ 53 

 

IXInternational scientific conference | www.naukaip.ru 

- ʬʘʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʣʠʙʦ ʧʨʝʢʨʘʱʝʥʠʝʤ ʧʨʘʚʘ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʞʠʣʦʡ ʜʦʤ 
(ʠʣʠ ʜʦʤʦʚʣʘʜʝʥʠʝ), ʟʘʯʘʩʪʫʶ ʠʤʝʶʪ ʤʝʩʪʦ ʟʘʜʦʣʛʦ ʜʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʧʦʨʘ ʚ ʩʫʜʝ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʦʪʩʪʘʶʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦ ʚʨʝʤʝʥʠ;  

- ʚ ʪʷʞʙʫ ʚʦʚʣʝʢʘʝʪʩʷ ʰʠʨʦʢʠʡ ʢʨʫʛ ʣʠʮ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ ʥʝ ʷʚʣʷʶʪʩʷ ʠʥʠʮʠʘʪʦʨʘʤʠ 
ʧʨʦʮʝʩʩʘ ʠ ʥʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʢʦʨʝʡʰʝʤ ʨʘʟʨʝʰʝʥʠʠ ʩʧʦʨʘ [28].  

3. ʉʪʦʠʤʦʩʪʥʳʝ ʟʘʜʘʯʠ ʉʉʊʕ ʀʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʪʦʠʤʦʩʪʠ ʚʳʧʦʣ-
ʥʝʥʥʳʭ ʨʘʙʦʪ ʠ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʮʝʣʦʤ ʣʠʙʦ ʦʪ-
ʜʝʣʴʥʦʡ ʝʛʦ ʯʘʩʪʠ, ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʝʝ ʥʘʟʚʘʥʠʝʤ. ʆʜ-
ʥʘʢʦ ʥʘ ʧʨʘʢʪʠʢʝ ʵʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʪʘʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʵʢʩʧʝʨʪʘ - ʩʪʨʦʠʪʝʣʷ.  

ɿʘʢʦʥʦʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʫʛʦʣʦʚʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʥʘʨʫʰʝʥʠʷ ʧʨʘʚʠʣ ʚʝʜʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʨʘʙʦʪ, ʧʦʚʣʝʢʰʠʝ ʟʘ ʩʦʙʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢʨʫʧʥʳʡ ʫʱʝʨʙ (ʩʪ. 216 ʋʂ ʈʌ). ʆʧʨʝʜʝʣʠʪʴ ʝʛʦ ʩʪʦʠʤʦʩʪʥʦʝ 
ʚʳʨʘʞʝʥʠʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʟʥʘʥʠʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 
ʩʫʜʘʤʠ ʛʨʘʞʜʘʥʩʢʠʭ ʩʧʦʨʦʚ ʦ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʜʦʤʦʚʣʘʜʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʦʤʘ, 
ʧʦʩʪʨʦʝʢ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʠ ʟʘʪʨʘʪ, ʧʦʥʝʩʝʥʥʳʭ ʩʪʦʨʦʥʘʤʠ, ʧʦʟʚʦ-
ʣʷʝʪ ʩʫʜʠʪʴ ʦ ʩʪʝʧʝʥʠ ʫʯʘʩʪʠʷ ʠʩʪʮʘ ʠ ʦʪʚʝʪʯʠʢʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʦʙʫʩʪʨʦʡʩʪʚʝ ʩʧʦʨʥʦʡ ʥʝʜʚʠʞʠʤʦ-
ʩʪʠ. ʇʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʤʧʝʥʩʘʮʠʠ, ʚʳʧʣʘʯʠʚʘʝʤʦʡ ʦʜʥʦʡ ʠʟ ʩʪʦ-
ʨʦʥ, ʢʦʛʜʘ ʩʪʦʠʤʦʩʪʴ ʨʝʘʣʴʥʦ ʚʳʜʝʣʷʝʤʦʡ ʯʘʩʪʠ ʜʦʤʦʚʣʘʜʝʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʪʦʠʤʦʩʪʥʦʛʦ ʵʢʚʠʚʘ-
ʣʝʥʪʘ ʠʜʝʘʣʴʥʦʡ ʜʦʣʠ ʩʦʚʣʘʜʝʣʴʮʘ ʚ ʧʨʘʚʝ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʘ ʥʝʜʚʠʞʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʭʦʜʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʩʢʦʚ ʦ ʚʦʟʤʝʱʝʥʠʠ ʫʱʝʨʙʘ ʧʨʠ ʟʘʣʠʚʘʭ 
ʢʚʘʨʪʠʨ, ʨʘʟʨʫʰʝʥʠʠ ʩʪʨʦʝʥʠʡ (ʩʪ. 15 ɻʂ ʈʌ). [2] 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ɹʫʪʳʨʠʥ ɸ. ʖ. ʉʫʜʝʙʥʘʷ ʩʪʨʦʠʪʝʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʚ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ. ʄ., 2003. 
2. ɻʦʨʠʥ ɸ.ʈ. ʉʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʚ ʦʙʝʩʧʝʯʝʥʠʠ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʦʩʪʨʦʝʥʥʦʛʦ ʦʙʲʝʢʪʘ 

// ʇʨʘʚʦʚʳʝ ʚʦʧʨʦʩʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 2014. N 2. ʉ. 15 - 19. 

  



54 ¸½½¾²°Æ¸¾½½Ëµ ÂµÅ½¾»¾³¸¸ ² ½°Ãºµ ¸ ¾±À°·¾²°½¸¸ 

 

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

Ã´º 001.894 
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ºØàØÝÐ »îÑÞÒì ¾ÛÕÓÞÒÝÐ, 

ÁÜØàÝÞÒÐ ½ÐâÐÛìï °ÛÕÚáÐÝÔàÞÒÝÐ 
ʩʪʫʜʝʥʪ rʀɻʕʉ 

ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʕʢʩʧʝʨʪʠʟʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʫʱʝʩʪʚʫʶʱʠʤ ʥʦʨ-

ʤʘʤ, ʦʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʪʦʯʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ. ʇʨʠʚʣʝʢʘʝʤʳʡ ʵʢʩʧʝʨʪ ʜʦʣʞʝʥ 
ʦʙʣʘʜʘʪʴ ʧʦʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʦʟʚʝʜʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʢ ʠ ʩʦʦʨʫʞʝ-
ʥʠʡ. ʅʘʰʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʝʜʣʘʛʘʝʪ ʧʦʤʦʱʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʪʠʟʳ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ. ʄʳ ʠʤʝʝʤ ʣʠʮʝʥʟʠʶ ʌʉɹ ʥʘ ʨʘʙʦʪʫ ʩʦ ʩʚʝʜʝʥʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʩʦʙʦʡ ʛʦʩ-
ʫʜʘʨʩʪʚʝʥʥʫʶ ʪʘʡʥʫ. ɼʘʥʥʘʷ ʫʩʣʫʛʘ ʚʝʩʴʤʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʦʩʦʙʝʥʥʦ ʚ ʄʦʩʢʚʝ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʩʪʝʧʝʥʠ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʟʜʘ-
ʥʠʡ, ʠʭ ʛʦʪʦʚʥʦʩʪʠ ʢ ʩʜʘʯʝ ʠ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʕʢʩʧʝʨʪʠʟʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʪʩʷ 
ʧʨʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʚʦʟʦʙʥʦʚʣʝʥʠʠ ʥʝʟʘʚʝʨʰʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʝʨʝʜ ʢʘʧʠʪʘʣʴ-
ʥʳʤ ʨʝʤʦʥʪʦʤ ʠʣʠ ʧʝʨʝʧʣʘʥʠʨʦʚʢʦʡ, ʩʤʝʥʦʡ ʬʫʥʢʮʠʡ ʧʦʩʪʨʦʡʢʠ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʧʦʤʝʱʝ-
ʥʠʡ ʧʦʩʣʝ ʘʚʘʨʠʠ. 

ɺʦʧʨʦʩʳ, ʥʘ ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʝʪ ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

- ɺʦʟʤʦʞʥʘ ʣʠ ʜʘʣʴʥʝʡʰʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ? 

- ɺʦʟʤʦʞʥʦ ʣʠ ʚʳʧʦʣʥʠʪʴ ʧʝʨʝʧʣʘʥʠʨʦʚʢʫ ʧʦʤʝʱʝʥʠʡ? 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʵʢʩʧʝʨʪʠʟʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʝʝ ʦʩ-
ʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ. ʕʢʩʧʝʨʪʠʟʘ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʧʣʘʥʦʚʦʤ ʠ ʚʥʝʧʣʘʥʦʚʦʤ ʧʦʨʷʜ-
ʢʝ. ʇʨʠ ʧʣʘʥʦʚʦʡ ʧʨʦʚʝʨʢʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦʣʥʘʷ ʧʨʦʚʝʨʢʘ. ɺ ʩʣʫʯʘʝ ʚʥʝʧʣʘʥʦʚʦʡ ʵʢʩʧʝʨʪʠʟʳ ʦʙʲʝʢʪʦʚ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʦʚʦʜʠʪʩʷ ʚʳʙʦʨʦʯʥʘʷ ʧʨʦʚʝʨʢʘ ʩ ʬʠʢʩʘʮʠʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʨʘʟʥʳʭ ʪʠʧʘʭ ʥʦʩʠʪʝʣʝʡ. 
ʕʢʩʧʝʨʪʠʟʘ ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʝ ʥʦʩʠʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʕʢʩʧʝʨʪʠʟʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʦʥʦʤʠʢʘ, ʟʜʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʷ, ʥʝʜʚʠʞʠʤʦʩʪʴ, ʦʙʲʝʢʪ, 
ʨʝʛʣʘʤʝʥʪ. 
 

EXAMINATION OF THE CONSTRUCTION SITE 
 

Lapteva Julia Mikhailovna, 
Vash Reymond Davidovich, 

Kirina Lyubov Olegovna, 
Smirnova Natal'ya Aleksandrovna 

 
Abstract: The article analyzes the expertise of the building object in the design and its main purpose. Expertise 
of construction objects is carried out in a planned and unplanned manner. When a routine check is carried out a 
complete check. In the case of an unplanned examination of construction sites, a random check with fixation of 
results on different types of media is carried out. Expertise of construction sites is not advisory in nature. 
Key words: Expertise, construction, economy, building, technology, real estate, object, regulations. 
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- ɺʦʟʤʦʞʥʦ ʣʠ ʧʨʦʜʦʣʞʠʪʴ ʥʝʟʘʚʝʨʰʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ? 

- ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʥʦʨʤʘʤ ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ? 

- ʉʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʫʨʦʚʝʥʴ ʦʩʚʝʱʝʥʠʷ ʩʘʥʠʪʘʨʥʦ-ɻ ʧʠʜʝʤʠʯʝʩʢʠʤ ʥʦʨʤʘʤ? 

- ʂʘʢʦʚʳ ʧʨʠʯʠʥʳ ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ? 
ʎʝʣʝʩʦʦʙʨʘʟʝʥ ʣʠ ʨʝʤʦʥʪ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ?  
ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʪʦ ʵʢʩʧʝʨʪʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʝ ʪʦ, ʯʪʦ 

ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʜʚʠʞʝʥʠʷ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʝʟʦʧʘʩʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝ-
ʥʠʷ, ʜʦʧʫʩʢʘʝʤʦʡ ʚ ʢʦʥʢʨʝʪʥʳʭ ʜʦʨʦʞʥʳʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 
ʢʣʘʩʩʘ ʠ ʢʘʪʝʛʦʨʠʠ, ʘ ʪʘʢʞʝ ʚʠʜʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʊʘʢʞʝ ʜʦʨʦʛʠ ʚʩʝʭ ʢʘʪʝʛʦʨʠʡ ʜʦʣʞʥʳ ʠʤʝʪʴ 
ʦʙʦʯʠʥʳ, ʰʠʨʠʥʘ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ: 

ʘ) ʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʟʝʤʣʷʥʦʛʦ ʧʦʣʦʪʥʘ; 
ʙ) ʩʦʟʜʘʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʠʣʠ ʩʥʠʟʠʪʴ ʪʷʞʝʩʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʜʦ-

ʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ; 
ʚ) ʨʝʘʣʠʟʘʮʠʶ ʨʘʟʨʝʰʝʥʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʜʣʷ ʜʦʨʦʛ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʠ ʢʘʪʝʛʦʨʠʡ; 
ʛ) ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʠʪʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʫʶ ʦʩʪʘʥʦʚʢʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʜʦʨʦʛ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʪʝʛʦʨʠʡ ʙʝʟ ʧʦʤʝʭ ʜʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʘ. 
ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʦʣʦʩʳ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʦ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʫʩʣʦʚʠʡ 

ʙʝʟʦʧʘʩʥʦʛʦ ʚʦʜʦʦʪʚʦʜʘ ʩ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ: ʜʦʣʞʝʥ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥ ʩʪʦʢ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʧʦʧʝʨʝʯ-
ʥʦʛʦ ʫʢʣʦʥʘ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ, ʘ ʧʨʠʥʷʪʳʝ ʚ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ ʪʠʧ ʠ ʥʝʩʫ-
ʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʜʦʨʦʞʥʦʡ ʦʜʝʞʜʳ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʛʦ ʠ 
ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʨʦʧʫʩʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʟʘʜʘʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʩʦʩʪʘʚʘ ʩ ʨʘʟʨʝʰʝʥʥʦʡ ʩʢʦ-
ʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ. [1] 

ʕʢʩʧʝʨʪ ʪʘʢʞʝ ʜʦʣʞʝʥ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ 
ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʜʚʠʞʝʥʠʷ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʝ ʜʦʣʞʥʳ ʙʠʪʴ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ 
ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʦʜʠʪʝʣʷʤ ʙʝʟʦʧʘʩʥʦ ʩʦʚʝʨʰʘʪʴ ʤʘʥʝʚʨ ʠʣʠ ʠʟʤʝ-
ʥʷʪʴ ʨʝʞʠʤ ʜʚʠʞʝʥʠʷ. 

ʊʘʢʞʝ ʚ ʥʘʣʠʯʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʝʨʞʠʚʘʶʱʠʝ ʜʦʨʦʞʥʳʝ ʦʛʨʘʞʜʝʥʠʷ ʚ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ 
ʤʝʩʪʘʭ ʚʦʟʤʦʞʥʦʛʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɼʊʇ. ʕʪʦ ʢʘʩʘʝʪʩʷ: 

- ʫʯʘʩʪʢʦʚ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ, ʠʤʝʶʱʠʭ ʚʳʩʦʢʠʝ ʥʘʩʳʧʠ ʠʣʠ ʢʨʫʪʳʝ ʦʪʢʦʩʳ ʟʝʤʣʷʥʦʛʦ 
ʧʦʣʦʪʥʘ, ʘ ʪʘʢʞʝ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʷʜʦʤ ʩ ʜʦʨʦʞʥʳʤ ʧʦʣʦʪʥʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ, ʙʦʣʦʪʘ, 
ʦʚʨʘʛʠ, ʚʦʜʥʳʝ ʧʦʪʦʢʠ, ʛʦʨʥʳʝ ʫʱʝʣʴʷ ʠ ʩʢʣʦʥʳ; 

- ʘʚʪʦʤʘʛʠʩʪʨʘʣʝʡ ʠ ʩʢʦʨʦʩʪʥʳʭ ʜʦʨʦʛʘʭ, ʘ ʪʘʢʞʝ ʨʘʟʜʝʣʠʪʝʣʴʥʳʭ ʧʦʣʦʩ ʤʥʦʛʦʧʦʣʦʩʥʳʭ ʘʚ-
ʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʨʘʟʚʷʟʦʢ, ʢʨʠʚʳʭ ʚ ʧʣʘʥʝ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʠʜʠʤʦʩʪʴʶ; 

- ʫʯʘʩʪʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʧʦ ʤʦʩʪʘʤ, ʧʫʪʝʧʨʦʚʦʜʘʤ, ʵʩʪʘʢʘʜʘʤ ʠ ʠʥʳʤ ʩʧʝʮʠʘʣʴʥʳʤ ʜʦʨʦʞʥʳʤ 
ʩʦʦʨʫʞʝʥʠʷʤ. 

ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʤʦʩʪʳ ʠ ʧʫʪʝʧʨʦʚʦʜʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʠʣʷ 
ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʥʘ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʩʦʦʨʫʞʝʥʠʠ ʠ ʥʘ ʧʦʜʭʦʜʘʭ ʢ ʥʠʤ ʧʦ ʰʠʨʠʥʝ ʠ ʢʦʣʠʯʝʩʪʚʫ ʧʦʣʦʩ ʜʚʠ-
ʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢʨʘʝʚʳʭ ʠʣʠ ʫʢʨʝʧʣʝʥʥʳʭ ʧʦʣʦʩ ʥʘ ʦʙʦʯʠʥʘʭ. 

ʉʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʦʤʫ ʊʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʣʘʤʝʥʪʫ, ʵʢʩʧʝʨʪʫ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʩʦʙʣʶʜʝʥʠʝ ʨʷʜʘ ʪʨʝʙʦʚʘʥʠʡ:  

ʘ) ʚ ʩʪʨʦʛʦʤ ʣʠ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʘʚʪʦ-
ʤʦʙʠʣʴʥʦʡ ʜʦʨʦʛʠ; 

ʙ) ʚʩʝ ʣʠ ʚʨʝʤʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʨʦʛ, ʫʙʨʘʥʳ ʧʦ ʦʢʦʥʯʘ-
ʥʠʠ ʨʘʙʦʪʳ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʈʝʛʣʘʤʝʥʪ ʦʧʨʝʜʝʣʷʝʪ, ʯʪʦ ʘʚʪʦʤʦʙʠʣʴʥʘʷ ʜʦʨʦʛʘ ʠ ʜʦʨʦʞʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʥʘ ʥʝʡ ʧʨʠ ʵʢʩʧʣʫʘ-
ʪʘʮʠʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʦʪʩʫʪʩʪʚʠʝ ʧʨʦʣʦʤʦʚ, ʧʨʦʩʘʜʦʢ, ʚʳʙʦ-
ʠʥ ʠ ʠʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠʣʠ ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʪʦʨʦʥʥʠʭ ʧʨʝʜʤʝʪʦʚ, ʟʘʪʨʫʜʥʷʶʱʠʭ ʜʚʠʞʝʥʠʝ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, ʠʤʝʶʱʠʭ ʨʘʟʨʝʰʝʥʥʫʶ ʩʢʦʨʦʩʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʧʦʪʨʝʙʠʪʝ-
ʣʝʡ ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʣʫʛ ʠʣʠ ʪʨʝʪʴʠʭ ʣʠʮ. ɺʦʜʦʦʪʚʦʜ ʩ ʧʨʦʝʟʞʝʡ ʯʘʩʪʠ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ, 
ʠʩʢʣʶʯʘʶʱʝʤ ʟʘʩʪʦʡ ʚʦʜʳ ʥʘ ʧʦʢʨʳʪʠʠ ʠ ʦʙʦʯʠʥʘʭ. 
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ɼʦʨʦʞʥʦʝ ʧʦʢʨʳʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʦʚʥʳʤ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʜʚʠʞʝʥʠʷ ʩ ʦʧʨʝ-
ʜʝʣʝʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ, ʘ ʦʙʦʯʠʥʳ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʜʝʬʦʨʤʘʮʠʡ ʠ ʧʦʚʨʝʞʜʝʥʠʡ.   

ɺ ʟʘʢʣʶʯʝʥʠʠ ʵʢʩʧʝʨʪʠʟʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʚʳʚʦʜʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʪʝʨʠʘʣʦʚ 
ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ ʠ ʪʨʝʙʦʚʘʥʠʷ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʳ ʠʟʳʩʢʘʥʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʧʦʣʥʦʪʳ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʞʝʥʝʨʥʳʭ ʠʟʳʩʢʘʥʠʡ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʥʘ ʠʭ ʦʩʥʦʚʝ 
ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ, ʫʩʪʨʘʥʷʶʱʠʭ ʠʣʠ ʩʥʠʞʘʶʱʠʭ ʨʠʩʢʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʩʫʙʲʝʢʪʦʚ ʜʦʨʦʞʥʦ-
ʛʦ ʜʚʠʞʝʥʠʷ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʫʢʘʟʘʥʥʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʛʣʘʤʝʥʪʘ ʚ ʨʘʙʦʪʝ ʵʢʩʧʝʨʪʘ ʙʫʜʝʪ ʩʧʦ-
ʩʦʙʩʪʚʦʚʘʪʴ ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʣʠʥʝʡʥʳʭ 
ʦʙʲʝʢʪʦʚ. [2] 
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»ÐßâÕÒÐ ÎÛØï ¼ØåÐÙÛÞÒÝÐ, 
²Ðè ÀÕÙÜÞÝÔ ´ÐÒØÔÞÒØç, 
ºØàØÝÐ »îÑÞÒì ¾ÛÕÓÞÒÝÐ, 

ÁÜØàÝÞÒÐ ½ÐâÐÛìï °ÛÕÚáÐÝÔàÞÒÝÐ 
ʩʪʫʜʝʥʪ rʀɻʕʉ 

ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʡ ʢʠʨʧʠʯʝʡ, ʢʘʤʥʝʡ ʙʝʪʦʥʥʳʭ ʠ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʝʣʦʚ 

ʧʨʦʯʥʦʩʪʠ ʧʨʠ ʩʞʘʪʠʠ ʠ ʠʟʛʠʙʝ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʧʦ ɻʆʉʊ 8462. 
ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʥʝʨʘʟʨʫʰʘʶʱʠʭ ʤʝʪʦʜʦʚ ʠʩʧʳʪʘʥʠʡ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʥʘ ʩʞʘʪʠʝ ʨʘʩʪʚʦ-

ʨʘ ʠ ʢʘʤʥʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʤʝʪʦʜʦʤ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʢʣʝʨʦʤʝʪ-
ʨʠʝʡ ʠ ʜʨ. 

ʇʨʦʯʥʦʩʪʴ ʢʘʤʥʝʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʥʝʨʘʟʨʫʰʘʶʱʠʤ ʩʧʦʩʦʙʦʤ ʩ ʧʦʤʦʱʴʶ ʫʣʴʪʨʘʟʚʫʢʦ-
ʚʳʭ ʧʨʠʙʦʨʦʚ. 

ʆʮʝʥʢʘ ʧʨʝʜʝʣʦʚ ʧʨʦʯʥʦʩʪʠ ʢʣʘʜʢʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʯʥʦʩʪʠ ʢʘʤʥʷ ʠ ʨʘʩʪʚʦʨʘ 
ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʪʘʙʣʠʮʘʤ ʉʅʠʇ II-22. 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʜʘʥʠʡ ʥʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʟʘʛʨʫʟʢʠ. ʊʝʭʥʠ-
ʯʝʩʢʦʝ ʟʘʜʘʥʠʝ ʥʘ ʧʨʦʝʢʪ ʤʦʥʠʪʦʨʠʥʛʘ, ʚʳʜʘʚʘʝʤʦʝ ʟʘʢʘʟʯʠʢʦʤ, ʜʦʣʞʥʦ ʩʦʜʝʨʞʘʪʴ ʦʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙ-
ʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ; ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ; ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
(ʨʝʢʦʥʩʪʨʫʢʮʠʠ) ʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʠʥʞʝʥʝʨ-
ʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʣʦʱʘʜʢʠ, ʚʢʣʶʯʘʷ ʥʘʣʠʯʠʝ ʦʧʘʩʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʪʝʭ-
ʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʆʙʩʣʝʜʦʚʘʥʠʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʦʣʦʛʠʷ, ʥʘʛʨʫʟʢʘ, ʪʝʭʥʦʣʦʛʠʷ, ʚʠʙʨʘʮʠʷ, ʧʨʦʝʢʪ. 
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Abstract: The article analyzes the process of inspecting buildings for dynamic loading. The technical task for 
the monitoring project, issued by the customer, should contain a justification for the need to perform the work; 
Goals and objectives of the work; A brief description of the new construction (reconstruction) and existing 
buildings and structures in the zone of influence of new construction; Engineering and geological characteris-
tics of the site, including the presence of dangerous geological processes; Technical requirements for the per-
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ʇʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʟʜʘʥʠʡ ʚʙʣʠʟʠ ʠʩʪʦʯʥʠʢʦʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʚʳʟʳʚʘʶʱʠʭ ʢʦʣʝʙʘʥʠʷ ʧʨʠ-
ʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʫʯʘʩʪʢʦʚ ʦʩʥʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʚʠʙʨʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ (ʤʦʥʠʪʦʨʠʥʛ). 

ɺʠʙʨʘʮʠʦʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʙ ʫʨʦʚʥʷʭ 
ʢʦʣʝʙʘʥʠʡ ʛʨʫʥʪʘ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʥʘʣʠʯʠʠ ʜʠ-
ʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ: 

- ʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʠʣʠ ʧʣʘʥʠʨʫʝʤʦʛʦ ʢ ʫʩʪʘʥʦʚʢʝ ʚʙʣʠʟʠ ʟʜʘʥʠʷ; 

- ʦʪ ʧʨʦʭʦʜʷʱʝʛʦ ʥʘʟʝʤʥʦʛʦ ʠʣʠ ʧʦʜʟʝʤʥʦʛʦ ʢʦʣʝʩʥʦʛʦ ʠ ʨʝʣʴʩʦʚʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʚʙʣʠʟʠ ʦʪ 
ʟʜʘʥʠʷ; 

- ʦʪ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʟʘʙʠʚʥʳʭ ʩʚʘʡ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʥʦʚʦʤ 
ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʄɻʉʅ 2.07-01, ʧ. 8.35); 

- ʦʪ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʠʙʨʘʮʠʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʙʣʠʟʠ ʟʜʘʥʠʷ. 
ɼʣʷ ʚʠʙʨʘʮʠʦʥʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʟʜʘʥʠʡ, ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʠʭ ʦʩʥʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʜʟʝʤʥʳʭ ʩʦ-

ʦʨʫʞʝʥʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʧʣʝʢʩʦʚ ʘʧʧʘʨʘʪʫʨʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘʧʠʩʴ ʢʦʣʝʙʘʥʠʡ ʚ 
ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 1 ʜʦ 100 ɻʮ. 

ʈʝʟʫʣʴʪʘʪʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ 
ʟʥʘʯʝʥʠʡ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ (ʚʠʙʨʦʩʢʦʨʦʩʪʝʡ, ʚʠʙʨʦʫʩʢʦʨʝʥʠʡ) ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʪʦʯʢʘʭ ʚ ʦʢʪʘʚʥʳʭ 
ʧʦʣʦʩʘʭ ʩʦ ʩʨʝʜʥʝʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʯʘʩʪʦʪʘʤʠ 2; 4; 8; 16; 31,5; 63 ɻʮ. ɺ ʩʣʫʯʘʝ ʢʦʛʜʘ ʢʦʣʝʙʘʥʠʷ ʤʦʛʫʪ 
ʙr ʪʴ ʦʮʝʥʝʥʳ ʢʘʢ ʙʣʠʟʢʠʝ ʢ ʛʘʨʤʦʥʠʯʝʩʢʠʤ, ʨʝʟʫʣʴʪʘʪʳ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚ-
ʣʷʪʴʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮ ʟʥʘʯʝʥʠʡ ʘʤʧʣʠʪʫʜ ʚʠʙʨʦʧʝʨʝʤʝʱʝʥʠʡ (ʚʠʙʨʦʩʢʦʨʦʩʪʝʡ, ʚʠʙʨʦʫʩʢʦʨʝʥʠʡ) ʠ ʩʦ-
ʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʝʥʠʡ ʯʘʩʪʦʪ ʢʦʣʝʙʘʥʠʡ. ɺ ʠʪʦʛʝ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʠʣʠ 
ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʜʦʧʫʩʪʠʤʦ-
ʩʪʠ ʠʤʝʶʱʠʭʩʷ ʚʠʜʦʚ ʠ ʫʨʦʚʥʝʡ ʚʠʙʨʘʮʠʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʙʣʠʟʠ ʩʪʨʦ-
ʷʱʠʭʩʷ ʠʣʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ; ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 
ʫʤʝʥʴʰʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʦʨʫʞʝʥʠʷ ʠʣʠ ʠʭ ʫʩʠʣʝʥʠʶ ʩ ʮʝ-
ʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʣʝʙʘʥʠʡ ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ. [1] 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʘʥʠʡ ʠ ʬʫʥʜʘʤʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪʩʷ: 

- ʪʝʭʥʠʯʝʩʢʠʡ ʦʪʯʝʪ ʠʣʠ ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ (ʧʨʠ ʥʝʙʦʣʴʰʦʤ ʦʙʲʝʤʝ ʦʙʩʣʝʜʦʚʘʥʠʷ), ʩʦ-
ʜʝʨʞʘʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʜʝʬʝʢʪʥʳʭ ʚʝʜʦʤʦʩʪʝʡ 
ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ, ʥʘʣʠʯʠʷ ʠʭ ʜʝʬʦʨʤʘʮʠʠ, ʦʩʘʜʦʢ, ʜʝʬʝʢʪʦʚ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʨʫʛʠʭ 
ʧʦʚʨʝʞʜʝʥʠʡ; ʧʣʘʥʳ ʠ ʨʘʟʨʝʟʳ ʟʜʘʥʠʷ ʩ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʬʠʣʷʤʠ; ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʦʩʦ-
ʙʝʥʥʦʩʪʠ ʟʜʘʥʠʷ, ʬʫʥʜʘʤʝʥʪʦʚ, ʠʭ ʛʝʦʤʝʪʨʠʶ; ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʧʝʨʦʚ, ʤʘʨʦʢ; ʦʧʠʩʘʥʠʷ ʧʨʠʤʝ-
ʥʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʡ; ʬʦʪʦʛʨʘʬʠʠ; ʛʨʘʬʠʢʠ ʠ ʵʧʶʨʳ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝ-
ʱʝʥʠʡ, ʢʨʝʥʦʚ, ʨʘʟʚʠʪʠʷ ʪʨʝʱʠʥ; ʧʝʨʝʯʝʥʴ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʝʬʦʨʤʘʮʠʡ; 
ʦʮʝʥʢʫ ʧʨʦʯʥʦʩʪʥʳʭ ʠ ʜʝʬʦʨʤʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʨʠʘʣʘ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ; 

- ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʠ ʨʝ-
ʢʦʥʩʪʨʫʢʮʠʠ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʥʘʛʨʫʟʦʢ ʥʘ ʝʛʦ 
ʦʩʥʦʚʘʥʠʝ, ʫʩʪʨʦʡʩʪʚʝ ʧʦʜʟʝʤʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚʙʣʠʟʠ ʥʝʛʦ ʠʣʠ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ ʧʷʪʥʘ ʟʘʩʪʨʦʡʢʠ, ʘ ʪʘʢ-
ʞʝ ʧʨʠ ʫʛʣʫʙʣʝʥʠʠ ʧʦʜʚʘʣʦʚ ʜʦʣʞʥʦ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: 

- ʪʝʭʥʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ; 

- ʦʧʠʩʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʟʜʘʥʠʷ; 

- ʧʣʘʥʳ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʬʫʥʜʘʤʝʥʪʳ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʨʘʟʤʝʨʦʚ ʠ ʛʣʫʙʠʥʳ ʠʭ 
ʟʘʣʦʞʝʥʠʷ; 

- ʜʘʥʥʳʝ ʦ ʥʘʛʨʫʟʢʘʭ, ʜʝʡʩʪʚʦʚʘʚʰʠʭ ʥʘ ʬʫʥʜʘʤʝʥʪʳ ʟʜʘʥʠʷ ʜʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ; 

- ʜʘʥʥʳʝ ʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʛʨʫʟʢʘʭ ʥʘ ʟʜʘʥʠʝ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʥʘ ʦʪ-
ʜʝʣʴʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ; 

- ʩʚʝʜʝʥʠʷ ʦ ʜʝʬʦʨʤʘʮʠʷʭ ʟʜʘʥʠʷ ʠ ʜʘʥʥʳʝ ʥʠʚʝʣʠʨʦʚʢʠ ʮʦʢʦʣʷ ʠʣʠ ʦʢʦʥ ʧʝʨʚʦʛʦ ʵʪʘʞʘ; 

- ʜʘʥʥʳʝ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ (ʦʙʦʙʱʝʥʠʝ ʘʨʭʠʚʥʳʭ ʤʘ-
ʪʝʨʠʘʣʦʚ, ʦʧʠʩʘʥʠʝ ʰʫʨʬʦʚ ʠ ʩʢʚʘʞʠʥ, ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʧʦ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʩʧʦʣʦʞʝ-
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ʥʠʷ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 
ʨʘʩʯʝʪʘ ʜʝʬʦʨʤʘʮʠʡ ʟʜʘʥʠʷ ʧʦʩʣʝ ʝʛʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʩʚʝʜʝʥʠʷ ʦ ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ 
ʠʟʤʝʥʝʥʠʠ ʫʨʦʚʥʷ ʠʭ ʟʘʣʝʛʘʥʠʷ ʚ ʦʩʝʥʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ, ʩʦʩʪʘʚʝ ʠ ʭʘʨʘʢʪʝʨʝ ʠ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʚʦʜ); 

- ʧʦʚʝʨʦʯʥʳʝ ʨʘʩʯʝʪʳ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʦʞʠʜʘʝʤʳʭ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʘʚʣʝʥʠʡ ʥʘ ʛʨʫʥʪʳ 
ʦʩʥʦʚʘʥʠʡ; 

- ʧʨʦʛʥʦʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʨʝʜʥʠʭ ʦʩʘʜʦʢ ʟʜʘʥʠʷ ʠ ʠʭ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʧʦʩʣʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ; 

- ʚʳʚʦʜʳ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʚ ʩʝʙʷ ʪʠʧ ʨʝʢʦʥʩʪʨʫʠʨʫʝ-
ʤʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʶ ʠʭ ʫʩʪʨʦʡʩʪʚʘ. 

ɻʝʦʪʝʭʥʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʨʦʝʢʪʦʤ ʠ ʚʢʣʶ-
ʯʘʝʪ ʚ ʩʝʙʷ: 

- ʩʠʩʪʝʤʫ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʥʘʜʟʝʤʥʳʤʠ ʠ ʧʦʜʟʝʤʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʩʪʨʦʷʱʝʛʦʩʷ ʠʣʠ ʨʝʢʦʥ-
ʩʪʨʫʠʨʫʝʤʦʛʦ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʝʛʦ ʚʣʠʷ-
ʥʠʷ, ʘ ʪʘʢʞʝ ʟʘ ʤʘʩʩʠʚʦʤ ʛʨʫʥʪʘ, ʧʨʠʣʝʛʘʶʱʝʛʦ ʢ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʦʙʲʝʢʪʘ, ʚʢʣʶʯʘʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ; 

- ʦʮʝʥʢʫ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʨʘʚʥʝʥʠʝ ʠʭ ʩ ʧʨʦʝʢʪʥʳʤʠ ʜʘʥʥʳʤʠ; 

- ʧʨʦʛʥʦʟ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʩʪʨʦʷʱʝʛʦʩʷ ʠʣʠ ʨʝʢʦʥ-
ʩʪʨʫʠʨʫʝʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ ʝʛʦ ʚʣʠʷʥʠʷ, ʘ ʪʘʢʞʝ ʤʘʩʩʠʚʘ ʛʨʫʥʪʘ, ʚʢʣʶ-
ʯʘʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ; 

- ʨʘʟʨʘʙʦʪʢʫ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʥʝʜʦʧʫʩʪʠʤʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠ 
ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʧʨʠʥʷʪʳʭ ʨʝʰʝʥʠʡ. 
ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʝʢʪʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʧʨʦʝʢʪʥʦʛʦ 

ʨʝʰʝʥʠʷ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʤʦʥʠʪʦʨʠʥʛ ʩʣʝʜʫʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ: 

- ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩʦʦʨʫʞʝʥʠʡ ʫʥʠʢʘʣʴʥʳʭ ʠ ʦʙʲʝʢʪʦʚ 3 ʛʝʦʪʝʭʥʠʯʝʩʢʦʡ 
ʢʘʪʝʛʦʨʠʠ, ʘ ʪʘʢʞʝ ʥʦʚʳʭ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʦʨʫʞʝʥʠʡ ʠ ʠʭ ʬʫʥʜʘʤʝʥʪʦʚ; 

- ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ ʚ ʩʣʦʞʥʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ; 

- ʜʣʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚ 2 ʠ 3 ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ ʢʘʪʝʛʦʨʠʡ, ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʫ ʚʣʠʷʥʠʷ 
ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʪʝʩʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʠ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 
ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ. [2] 
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ÁÐßàÐÛØÕÒ °åÜÕÔ ¼ÐÓÞÜÕâÞÒØç 
ʩʪʫʜʝʥʪ rʀʕʋʀʉ 

ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 
ɺʩʝ ʨʠʩʢʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʧʦ ʢʨʠʪʝʨʠʶ ʘʢʪʠʚʥʦʛʦ ʠʣʠ ʧʘʩʩʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ɻʨʫʧʧʫ ʧʘʩʩʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʪʨʘʭʫʝʤʳʝ ʨʠʩʢʠ. ʆʧʳʪ ʨʝʘʣʠʟʘʮʠʠ 
ʧʨʦʝʢʪʦʚ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʷʜ ʨʠʩʢʦʚ ʚʳʛʦʜʥʝʝ ʩʪʨʘʭʦʚʘʪʴ (ʪʦ ʝʩʪʴ ʧʣʘʪʠʪʴ 
ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʪʨʘʭʦʚʫʶ ʧʨʝʤʠʶ), ʯʝʤ ʧʨʠʥʠʤʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʤʝʨʳ ʧʦ ʠʭ ʤʠʥʠʤʠʟʘʮʠʠ. ʂ ʥʠʤ ʦʪʥʦ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʨʠʩʢʠ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʬʝʨʝ. ɸʚʪʦʨʘʤʠ 
ʩʬʦʨʤʠʨʦʚʘʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʨʠʩʢʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʧʨʠʯʠʥ, ʚʳ-
ʟʳʚʘʶʱʠʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʫʩʣʦʚʠʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ ʠ ʠʭ ʧʘʨʪʥʝʨʦʚ ʚ 
ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʘʢʪʠʢʠ ʤʠʨʦʚʳʭ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʩʫʙʲʝʢʪʦʚ 
ʨʳʥʢʘ ʚʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʢʦʤ-
ʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʠʥʞʠʥʠʨʠʥʛʦʤ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ʉ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʦʮʝʥʦʢ ʨʠʩʢʦʚ ʫʯʘʩʪʥʠ-
ʢʘʤʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ ʦʧʨʝʜʝʣʝʥʳ ʬʘʢʪʦʨʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʬʠʣʴ ʨʠʩʢʘ, ʠ ʪʨʝʙʫʶ-
ʱʠʝ ʢʦʥʪʨʦʣʷ ʚ ʩʬʝʨʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, - ʦʙʲʝʢʪ, ʤʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʠʥʬʦʨʤʘʮʠʷ, ʚʨʝʤʷ, ʪʨʫʜʦʚʳʝ 
ʨʝʩʫʨʩʳ, ʟʘʪʨʘʪʳ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʚ ʮʝʧʷʭ ʧʦʩʪʘʚʦʢ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʋʧʨʘʚʣʝʥʠʝ, ʨʠʩʢ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʙʲʝʢʪ, ʠʥʚʝʩʪʠʮʠʷ, ʪʝʭʥʦʣʦʛʠʷ, ʥʝʜʚʠʞʠʤʦʩʪʴ. 
 

CLASSIFICATION OF SOURCES OF UNCERTAINTY AND RISKS IN CONSTRUCTION 
 

Ismailov Magomed Sharipovich, 
Toldiev Adam Amirhanovich, 
Pugiev Ramazan Hizirovich, 

Sapraliev Akhmed Magometovich 
 
Abstract: The article analyzes the main risks in the investment and construction sphere. The authors formed a 
classification of sources of uncertainty and risks in construction and the causes that cause uncertainty in the 
conditions for the functioning of construction companies and their partners in supply chains. Based on the re-
sults of studies of the practice of world and domestic market participants, factors of external and internal envi-
ronment that affect the level of risk of companies engaged in engineering and construction are revealed. Tak-
ing into account the results of risk assessments, the participants in the construction market identify factors that 
affect the risk profile and require control in the construction sector - the object, material resources, information, 
time, labor resources, costs, relationships in supply chains. 
Key words: Management, risk, construction, object, investment, technology, real estate. 
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ʩʷʪʩʷ ʨʠʩʢʠ ʫʱʝʨʙʘ ʠʤʫʱʝʩʪʚʫ ʚʩʣʝʜʩʪʚʠʝ ʧʦʞʘʨʘ, ʭʠʱʝʥʠʡ, ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ; ʟʜʦʨʦʚʴʶ 
ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʡ ʧʨʘʚʠʣ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ʂʣʘʩʩʠʬʠ-
ʢʘʮʠʷ ʨʠʩʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʢʘʢ ʠ ʣʶʙʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʜʦʚʦʣʴʥʦ ʫʩʣʦʚʥʘ, ʧʦʵʪʦʤʫ ʩʫʱʝ-
ʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʦʜʭʦʜʦʚ ʢ ʜʝʣʝʥʠʶ ʚʠʜʦʚ ʨʠʩʢʘ ʥʘ ʛʨʫʧʧʳ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʘʚʜʘʥʦ ʪʝʤ, ʯʪʦ ʜʣʷ 
ʧʨʦʝʢʪʦʚ ʠʟ ʨʘʟʥʳʭ ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʨʠʩʢʠ. ʆʜʥʦʡ ʠʟ 
ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʨʠʩʢʘ ʜʣʷ ʣʶʙʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʠʭ ʜʝʣʝʥʠʝ ʥʘ ʦʩʥʦʚʝ ʚʣʠʷʥʠʷ ʬʘʢʪʦʨʦʚ ʩʦʮʠʘʣʴ-
ʥʦʡ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ - STEEP-ʬʘʢʪʦʨʳ. 
ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʘʢʪʫʘʣʴʥʘ ʠ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʩʠʣʴʥʦ ʧʦʜ-
ʚʝʨʞʝʥʘ ʠʭ ʚʣʠʷʥʠʶ, ʥʦ ʦʥʘ ʥʝ ʦʪʨʘʞʘʝʪ ʚʩʝʡ ʩʧʝʮʠʬʠʢʠ ʦʪʨʘʩʣʠ. 

ʇʝʨʝʯʝʥʴ ʨʠʩʢʦʚ, ʢʦʪʦʨʳʝ ʩʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʙʝʨʫʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʨʘʭʦʚʘʪʴ, ʜʦʩʪʘ-
ʪʦʯʥʦ ʰʠʨʦʢ, ʠ ʨʝʰʝʥʠʝ ʦ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʩʪʠ ʪʘʢʦʡ ʤʝʨʳ çʫʧʨʘʚʣʝʥʠʷè ʨʠʩʢʦʤ ʜʦʣʞʥʦ ʙʘʟʠʨʦʚʘʪʴʩʷ 
ʥʘ ʢʦʤʤʝʨʯʝʩʢʦʤ ʨʘʩʯʝʪʝ. ɺʘʞʥʝʡʰʝʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʘʷ ʦʮʝʥʢʘ ʨʠʩʢʦʚʳʭ ʩʦʙʳʪʠʡ ʠ 
ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʝʝ ʚ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. 

ɹʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦʟʥʠʢʣʠ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʛʨʫʧʧʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥ-
ʥʳʭ ʧʨʦʝʢʪʦʚ, ʧʨʠʯʝʤ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʆʪʩʶʜʘ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʧʪʠ-
ʤʘʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʢʘʢ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ, ʪʘʢ ʠ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʚʥʫʪ-
ʨʠ ʧʨʦʝʢʪʦʚ ʩ ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʀʉʇ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʝʡ ʚ ʦʙʣʘʩʪʠ ʜʝʢʦʤ-
ʧʦʟʠʮʠʠ ʠ ʘʛʨʝʛʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʥʠʟʠʪʴ ʠʭ ʦʙʲʝʤ. ʅʘ ʤʦʜʝʣʷʭ ʥʝʙʦʣʴʰʦʛʦ ʦʙʲʝʤʘ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 
ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʘʥʦʚʢʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʦʧʪʠʤʘʣʴʥʳʭ ʟʘʜʘʯ (ʚ ʦʩʥʦʚʥʦʤ ʜʣʷ ʀʉʇ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ).  

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʣʠʟʘʮʠʝʡ ʛʨʫʧʧʳ ʀʉʇ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʷʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ 
ʘʧʧʘʨʘʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʧʨʦʝʢʪʘʤʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʳʨʘʙʦʪʢʠ 
ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟ- ʜʝʡʩʪʚʠʡ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʦʚ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʩ ʤʝʪʦʜʦʣʦ-
ʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʤʦʜʝʣʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʀʉʇ.  

ʉʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ. ʇʝʨʚʳʡ ʵʪʘʧ ï ʨʘʟʨʘʙʦʪʢʘ ʝʜʠʥʳʭ ʤʝʪʦʜʦʣʦʛʠʯʝ-
ʩʢʠʭ ʦʩʥʦʚ ʜʝʢʦʤʧʦʟʠʮʠʠ ʠ ʘʛʨʝʛʠʨʦʚʘʥʠʷ ʜʣʷ ʩʣʦʞʥʳʭ ʀʉʇ: ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʝʡ ʜʝʢʦʤʧʦʟʠʮʠʠ, ʛʜʝ ʮʝ-
ʣʝʚʳʝ ʬʫʥʢʮʠʠ ʧʦʜʩʝʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʥʘʣʦʛʠʯʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʠʩʭʦʜʥʦʡ ʩʝʪʝʚʦʡ ʤʦʜʝʣʠ, ʠ ʦʧʪʠ-
ʤʠʟʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʘʛʨʝʛʠʨʦʚʘʥʠʷ.  

ɻʣʘʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʜʝʢʦʤʧʦʟʠʮʠʠ ʪʘʢʦʛʦ ʨʦʜʘ ʩʠʩʪʝʤ, ʧʦʣʫʯʠʚ-
ʰʠʭ ʥʘʟʚʘʥʠʝ ʘʢʪʠʚʥʳʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘʤʠ (ɸʀʉʋʇ).  

ɺʪʦʨʦʡ ʵʪʘʧ ï ʨʝʘʣʠʟʘʮʠʷ ʨʷʜʘ ʩʪʘʥʜʘʨʪʥʳʭ ʩʝʪʝʚʳʭ ʧʨʦʝʢʪʦʚ ʪʠʧʘ PERT-COST: ʤʦʥʠʪʦʨʠʥʛ 
ʛʨʫʧʧʳ ʧʨʦʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʩʫʱʝʩʪʚʫʶʱʝʡ ʪʝʦʨʠʠ ʢʦʥʪʨʦʣʷ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʮʝʧʦʯʢʠ: ʩʪʨʦʠʪʝʣʴʥʘʷ ʢʦʤ-
ʧʘʥʠʷ ï ʩʝʪʝʚʦʡ ʧʨʦʝʢʪ ï ʧʨʦʮʝʜʫʨʳ ʦʧʨʦʩʘ ʠ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʨʦʝʢʪʘ ï ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ 
ï ʢʘʣʝʥʜʘʨʥʳʝ ʧʣʘʥʳ-ʛʨʘʬʠʢʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ.  

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ɼ. ɻʦʣʝʥʢʦ-ɻʠʥʟʙʫʨʛʦʤ [1] ʤʦʜʝʣʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʩʥʦʚʘʥʳ 
ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʦʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʪʦʠʤʦʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʚʩʝʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʫʨʦʚʥʷʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ 
ʢʘʞʜʦʤʫ ʠʟ ʧʨʦʝʢʪʦʚ ʚʳʜʝʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ [1]. ʅʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ 
ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʦʙʲʝʤʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʧʨʦ-
ʝʢʪʘ. ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ï ʤʘʢʩʠʤʠʟʘʮʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʝʢʪʦʚ ʚ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʡ ʜʠʨʝʢʪʠʚ-
ʥʳʡ ʩʨʦʢ. ʆʛʨʘʥʠʯʝʥʠʷ ï ʦʙʱʠʡ ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʟʘʜʘʥʥʘʷ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ 
ʨʝʘʣʠʟʘʮʠʠ ʢʘʞʜʦʛʦ ʠʟ ʧʨʦʝʢʪʦʚ ʚ ʩʨʦʢ. ɽʩʣʠ ʤʦʜʝʣʴ ʥʘ ʫʨʦʚʥʝ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʦʧʪʠʤʠʟʠʨʦʚʘʥʘ, ʧʝʨʝ-
ʭʦʜʠʤ ʥʘ ʪʨʝʪʠʡ ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ. ʂ ʚʥʝʰʥʠʤ ʨʠʩʢʘʤ, ʚʦʟʥʠʢʘʶʱʠʤ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ, ʤʦʞʥʦ ʦʪʥʝʩʪʠ 
ʧʨʦʮʝʥʪʥʳʡ, ʢʨʝʜʠʪʥʳʡ, ʚʘʣʶʪʥʳʡ, ʠʥʬʣʷʮʠʦʥʥʳʡ, ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʡ (ʩʚʷʟʘʥ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʧʨʘʚʦʚʦʡ, 
ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʬʠʟʠʯʝʩʢʠʡ ʨʠʩʢ - ʠʟʤʝʥʝʥʠʷ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ, ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥ-
ʥʦʩʪʝʡ ʫʯʘʩʪʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʊʘʢʞʝ ʭʘʨʘʢʪʝʨʥʳʤʠ ʜʣʷ ʜʘʥʥʦʡ ʩʪʘʜʠʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʥʫʪʨʝʥ-
ʥʠʝ ʨʠʩʢʠ: ʧʨʝʚʳʰʝʥʠʷ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʟʘʚʝʨʰʝʥʠʷ ʠ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ, ʪʝʭ-
ʥʠʢʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ (ʥʘʧʨʠʤʝʨ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ), ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ. 

ʅʘ ʫʨʦʚʥʝ ʢʦʤʧʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. ɼʦ ʩʠʭ ʧʦʨ ʧʦʜʦʙ-
ʥʳʝ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ 
ʨʘʟʨʘʙʦʪʦʢ. ʅʘʩʪʘʣʦ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʨʝʤʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʙʦʣʝʝ ʰʠʨʦʢʠʭ ʩʬʝʨʘʭ ʦʨʛʘʥʠʟʘ-
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ʮʠʦʥʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʀʉʇ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠʩ-
ʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʚ ʩʠʪʫʘʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ çʨʦʙʘʩʪʥʳʝè ʤʝʪʦʜʳ [2].  

ʂʨʫʛ ʟʘʜʘʯ: ʨʝʛʨʝʩʩʠʦʥʥʳʡ, ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ, ʜʠʩʧʝʨʩʠʦʥʥʳʡ, ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟʳ; ʧʣʘʥʠʨʦʚʘ-
ʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ; ʠʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʦʮʝʥʠʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʝʡ; 
ʦʮʝʥʢʘ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ.  

ʄʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʨʦʙʘʩʪʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʨʦʙʘʩʪʥʳʭ ʤʝʪʦʜʦʚ, ʦʨʠ-
ʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠ ʩʦʟʜʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝ-
ʥʠʷ ʜʣʷ ʕɺʄ; ʧʨʠʤʝʥʝʥʠʝ ʛʦʪʦʚʳʭ ʧʘʢʝʪʦʚ ʨʦʙʘʩʪʥʳʭ ʧʨʦʛʨʘʤʤ ʩ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʜʘʧʪʘʮʠʝʡ ʢ 
ʩʧʝʮʠʬʠʢʝ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ; çʨʦʙʘʩʪʠʟʘʮʠʷè ʠʤʝʶʱʝʛʦʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʮʝʣʷʭ ʩʦ-
ʟʜʘʥʠʷ ʢʚʘʟʠʨʦʙʘʩʪʥʳʭ ʧʨʦʮʝʜʫʨ. 

ʀʪʘʢ, ʚ ʮʝʣʷʭ ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞʥʳʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʥʝʦʙʭʦ-
ʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʤʝʞʜʫ ʥʠʤʠ. ɼʣʷ 
ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʩ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʤʦʜʝʣʴ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 
ʫʧʨʘʚʣʝʥʠʷ ʀʉʇ ʠ ʧʨʠʤʝʥʠʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʜʝʣʝʡ ʚ ʩʠʪʫʘʮʠʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ.  

ʊʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʠʩʢʘʭ (ʧʨʠ 
ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʭʦʜʘ ʦʪ ʥʠʭ), ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨ ʠ ʤʝʪʦʜʦʚ ʜʣʷ ʫʤʝʥʴ-
ʰʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʨʠʩʢʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʟʤʦʞʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ. ʅʘ ʚʩʝʤ ʧʨʦʪʷ-
ʞʝʥʠʠ ʧʨʦʝʢʪʘ ʜʦʣʞʝʥ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝʧʨʝʨʳʚʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣʴ ʨʠʩʢʦʚ. ɺ ʦʩʥʦʚʝ ʫʧʨʘʚʣʝʥʠʷ 
ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʣʝʞʘʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʦʠʩʢ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʨʘʙʦʪ ʧʦ 
ʩʥʠʞʝʥʠʶ ʩʪʝʧʝʥʠ ʨʠʩʢʘ, ʠʩʢʫʩʩʪʚʦ ʧʦʣʫʯʝʥʠʷ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʦʭʦʜʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ɿʘ-
ʜʘʯʝʡ ʨʫʢʦʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʥʘʠʙʦʣʝʝ ʧʨʠʝʤʣʝʤʳʭ ʤʝʪʦʜʦʚ ʫʧʨʘʚ-
ʣʝʥʠʷ. ʅʦ ʜʣʷ ʪʦʛʦ ʯʪʦ ʙʳ ʨʫʢʦʚʦʜʩʪʚʦʤ ʙʳʣʦ ʧʨʠʥʷʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ, ʧʨʦʮʝʩʩ ʧʨʦ-
ʛʥʦʟʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʪʝʭʥʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʳʤ ʠ ʜʦʣʞʝʥ ʧʦʨʦʞʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳʝ ʧʨʦʛʥʦʟʳ.  

ɺʩʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ, ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʥʦʟʘ, ʩ 
ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-
ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʘ. [3] 
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¸áÜÐØÛÞÒ ¼ÐÓÞÜÕÔ ÈÐàØßÞÒØç, 
ÂÞÛÔØÕÒ °ÔÐÜ °ÜØàåÐÝÞÒØç, 
¿ãÓØÕÒ ÀÐÜÐ×ÐÝ ÅØ×ØàÞÒØç, 

ÁÐßàÐÛØÕÒ °åÜÕÔ ¼ÐÓÞÜÕâÞÒØç 
ʩʪʫʜʝʥʪ rʀʕʋʀʉ 

ʅʀʋ çʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʚ ʮʝʣʦʤ ʠʤʝʝʪ ʚʝʩʴʤʘ ʤʥʦʛʦ ʦʙʱʝʛʦ ʩ ʥʦʚʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚ ʯʘʩʪʠ: ʪʝʭʥʦʣʦʛʠʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʥʦʛʠʭ, ʢʦʪʦʨʳʝ ʘʥʘʣʦʛʠʯʥʳ ʪʝʭʥʦʣʦʛʠʷʤ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʧʦʣʥʷ-
ʝʤʳʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʦʦʨʫʞʝʥʠʡ ʠ ʟʜʘʥʠʡ, ʧʨʠʤʝʥʷʝʤʳʤ ʤʘʰʠʥʘʤ ʠ ʦʙʦʨʫʜʦʚʘʥʠʠ ʠ ʜʨ. ʆʜʥʘʢʦ ʚ 
ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ) ʚʦʟʥʠʢʘʶʪ ʥʝʢʦʪʦʨʳʝ ʪʨʫʜʥʦʩʪʠ, ʢʦʪʦ-
ʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʩʣʦʞʥʷʶʪ ʢʘʢ ʩʘʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʨʦʮʝʩʩ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʪʘʢ ʠ 
ʦʨʛʘʥʠʟʘʮʠʶ, ʠʪʦʛʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ. ʂʨʦʤʝ ʪʦʛʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ ʥʘ ʨʝʢʦʥʩʪʨʫʠʨʫ-
ʝʤʦʤ ʦʙʲʝʢʪʝ, ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʥʘ ʚʥʦʚʴ ʚʦʟʚʦʜʠʤʦʤ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 
ʨʘʟʥʦʛʦ ʨʦʜʘ ʥʝʧʨʝʜʚʠʜʝʥʥʳʭ ʩʠʪʫʘʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʷ ʨʘʙʦʪ, ʘ ʩʘʤʠ ʨʝʤʦʥʪʥʳʝ ʧʨʦʮʝʩ-
ʩʳ ʟʘʯʘʩʪʫʶ ʥʘʤʥʦʛʦ ʩʣʦʞʥʝʝ ʠ ʩʦʩʪʦʷʪ ʠʟ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʡ. ʇʨʠ ʨʝʢʦʥʩʪʨʫʢ-
ʮʠʠ ʧʨʦʠʟʚʦʜʷʪ ʜʝʤʦʥʪʘʞ ʠ ʤʦʥʪʘʞ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʙʦʪʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʩʠʣʝʥʠʝ ʠʣʠ ʟʘʤʝʥʫ ʬʫʥʜʘ-
ʤʝʥʪʦʚ, ʧʝʨʝʢʨʳʪʠʡ, ʢʦʥʩʪʨʫʢʮʠʡ ʩʪʝʥ, ʤʦʛʫʪ ʚʦʟʚʦʜʠʪʴ ʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʘʨʘʣʣʝʣʴʥʦ ʦʙʲʝʜʠʥʷʝʤʳʝ 
ʚ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʟʜʘʥʠʷʤʠ ʠ ʩʦʦʨʫʞʝʥʠʷʤʠ.   

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦ-
ʩʪʠ ʪʨʫʜʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʣʶʙʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʮʝ-
ʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʩʝʭ ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙ-
ʱʝʛʦ ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ð ʚʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʘ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʢʘʯʝʩʪʚʝ ʠ ʚ ʩʨʦʢʠ, ʫʩʪʘʥʦʚ-
ʣʝʥʥʳʝ ʨʘʥʝʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʢʦʥʦʤʠʢʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʟʜʘʥʠʝ, ʪʝʭʥʦʣʦʛʠʷ, ʥʝʜʚʠʞʠʤʦʩʪʴ. 
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ʅʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚʣʠʷʝʪ ʤʝʩʪʦ ʨʘʩʧʦ-
ʣʦʞʝʥʠʷ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʚ ʨʘʟʚʠʪʠʠ ʨʘʡʦʥʘ. ʇʨʠ ʵʪʦʤ ʚ ʧʨʦʮʝʩʩʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʢʦʥ-
ʩʪʨʫʢʮʠʠ ʫʞʝ ʩʣʦʞʠʚʰʠʭʩʷ ʯʘʩʪʝʡ ʛʦʨʦʜʘ ʠʣʠ ʠʥʦʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʘʷ ʧʝʨʝʦʮʝʥʢʘ 
ʚʟʛʣʷʜʦʚ ʥʘ ʩʘʤ ʧʨʝʜʤʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʟʜʘʥʠʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʣʶʙʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʚʩʝʭ ʪʝʭʥʠʯʝʩʢʠʭ, ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʝʛʦ ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ð ʚʚʦʜʘ ʚ ʜʝʡʩʪʚʠʝ ʦʙʲʝʢʪʘ ʚ ʥʝʦʙ-
ʭʦʜʠʤʦʤ ʢʘʯʝʩʪʚʝ ʠ ʚ ʩʨʦʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʨʘʥʝʝ.  

ʈʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ ʨʘʙʦ-
ʯʠʭ, ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ʉʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʥʘ 
ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʠ ʠʤʝʶʪ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ, ʚʦʟʚʝʜʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʝʤʦʥʪ, 
ʨʘʟʙʦʨʢʫ, ʧʝʨʝʜʚʠʞʢʫ ʟʜʘʥʠʡ ʠʣʠ ʩʦʦʨʫʞʝʥʠʡ 

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ (ʨʠʩ. 1) 
 

 
ʉʡʪ. 1. ʍʙʣʫʧʩʴ ʛʤʡʸʷʲʡʞ ʦʙ ʨʩʡʦʸʫʡʞ ʩʞʱʞʦʡʸ ʧ ʩʞʣʧʦʪʫʩʬʣʯʡʡ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ (ʩʦʦʨʫʞʝʥʠʡ) ʨʘʟʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ ʦʙʝʩʧʝʯʝʥʠʷ 
ʧʨʦʮʝʩʩʘ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʶʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʭʘ-
ʨʘʢʪʝʨʠʟʫʶʪ ʫʩʣʦʚʠʷ ʝʛʦ ʦʨʛʘʥʠʟʘʮʠʠ:  

- ʩʦʚʤʝʱʝʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ ʟʜʘʥʠ-
ʷʭ, ʩ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʨʘʟʤʝʱʘʝʤʦʛʦ ʚ ʥʠʭ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ;  

- ʩʪʝʩʥʝʥʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʦʥʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ;  
- ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʤʝʭʘʥʠʟʘʮʠʠ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʦʩʦʙʳʭ ʚʠʜʦʚ ʩʪʨʦʠʪʝʣʴʥʦ-
ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. [1] 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʢʘʟʘʥʥʳʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʝ 
ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʫʱʝʩʪʚʫʝʪ ʦʙʱʘʷ ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ 
ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ.  

ʈʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʦʧʨʝʜʝʣʷʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʟʘ ʩʯʝʪ ʫʣʫʯʰʝʥʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ ʨʘʙʦ-
ʯʠʭ, ʨʝʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʤʥʦʞʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʉʪʨʦ-
ʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʧʨʦʪʝʢʘʶʪ ʥʘ ʩʪʨʦʠ-
ʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʠ ʠʤʝʶʪ ʢʦʥʝʯʥʦʡ ʮʝʣʴʶ ʨʝʢʦʥʩʪʨʫʢʮʠʶ, ʚʦʟʚʝʜʝʥʠʝ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ, ʨʝʤʦʥʪ, ʨʘʟ-
ʙʦʨʢʫ, ʧʝʨʝʜʚʠʞʢʫ ʟʜʘʥʠʡ ʠʣʠ ʩʦʦʨʫʞʝʥʠʡ. ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 
ʷʚʣʷʝʪʩʷ ʝʛʦ ʥʘʤʥʦʛʦ ʙʦʣʴʰʘʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ ʪʨʫʜʦʝʤʢʦʩʪʴ. ʏʪʦ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʦʙʲʷʩʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʦʮʝʩʩʦʚ ʧʦ ʜʝʤʦʥʪʘʞʫ, ʩʣʦʞʥʦʩʪʴʶ ʧʨʦ-
ʮʝʩʩʦʚ ʫʩʠʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʪʝʥ, ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʙʦʨʢʠ ʢʦʥʩʪʨʫʢʮʠʡ ʠ 
ʥʘʠʤʝʥʴʰʝʡ ʩʪʝʧʝʥʴʶ ʛʦʪʦʚʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʪʨʫʜʦʝʤ-
ʢʦʩʪʠ ʠʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʩʪʨʦʠʪʝʣʴʥʦ-ʤʦʥʪʘʞʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʨʦʙʣʝʤʘ ʤʝʭʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʚ ʧʨʦʮʝʩʩʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 
ʩʣʦʞʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʨʫʜʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʟʘʯʘʩʪʫʶ ʦʛʨʘʥʠʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. ʂ ʪʘʢʠʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʪʥʦ-
ʩʷʪʩʷ: ʤʥʦʛʦʦʧʝʨʘʮʠʦʥʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ; ʨʘʩʩʨʝ-
ʜʦʪʦʯʝʥʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ ʧʦ ʤʝʩʪʫ ʠ ʚʦ ʚʨʝʤʝʥʠ; ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʨʳʚʳ 
ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʤʠ ʦʧʝʨʘʮʠʷʤʠ; ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʤʘʩʩʠʚʦʚ ʦʜʥʦ-ʨʦʜʥʦʛʦ ʝʜʠʥʦʦʙ-
ʨʘʟʥʦʛʦ ʪʨʫʜʘ; ʙʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʟʨʘʙʦʪʢʦʡ, ʜʝʤʦʥʪʘʞʦʤ, ʫʩʪʘʥʦʚʢʦʡ, ʢʨʝʧʣʝ-
ʥʠʝʤ, ʤʦʥʪʘʞʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʭ ʵʣʝʤʝʥʪʦʚ, ʦʪʜʝʣʴʥʳʭ ʜʝʪʘʣʝʡ ʠ ʪ. ʧ. 
ʋʢʘʟʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʥʘʣʠʯʠʝ ʜʦʩʪʘʪʦʯʥʦ ʦʙʰʠʨʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʨʫʯʥʦʛʦ ʪʨʫ-
ʜʘ, ʛʜʝ ʚʥʝʜʨʝʥʠʝ ʤʝʭʘʥʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʣʠ ʜʘʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʦʙʲʝʢʪʘ ʠ 
ʧʦʜʙʦʨʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʦ ʪʝʭʥʦʣʦʛʠʷʤ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʩ ʦʙʦʩʥʦ-
ʚʘʥʠʝʤ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʦʪʦʢʦʚ. [2]. 
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ÎåÛØÝ ºØàØÛÛ ²ÛÐÔØÜØàÞÒØç, 
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ʩʪʫʜʝʥʪ rʄʌ 
ʅʀʋ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

 
ɺ ʫʩʣʦʚʠʷʭ ʧʝʨʝʭʦʜʘ ʢ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʝ ʧʦʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʧʨʠʦʙʨʝʪʘʝʪ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʜʝʚʝʣʦʧʤʝʥʪʘ. ʊʝʨʤʠʥ ʦʙʨʘʟʦʚʘʥ ʧʫʪʝʤ ʟʘʠʤʩʪʚʦʚʘʥʠʷ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʘ 
development, ʚ ʧʝʨʝʚʦʜʝ ʦʟʥʘʯʘʶʱʠʡ çʨʘʟʚʠʪʠʝ, ʨʘʩʰʠʨʝʥʠʝ, ʨʘʟʚʝʨʪʳʚʘʥʠʝ, ʨʦʩʪ; ʵʚʦʣʶʮʠʷè. ɺ ʤʠ-
ʨʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʧʦʚʳ-
ʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʦʙʲʝʢʪʘ ʧʫʪʝʤ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ[1]. ɺ ʨʦʩʩʠʡʩʢʦʡ ʧʨʘʢʪʠʢʝ ʚʩʝ ʙʦʣʴʰʝ 
ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʪʝʨʤʠʥʦʣʦʛʠʷ ʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʘ, ʧʨʠʦʙʨʝʪʘʷ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʦʪʪʝʥʢʦʚ ï 
ʦʪ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʠʟ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʭʦʟʥʘʟʥʘʯʝʥʠʷ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʈʦʩʪ ʦʙʲ-
ʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʩʬʝʨʝ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʨʠʚʝʣ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʧʨʦʩʘ ʠ ʨʦʩʪʫ ʮʝʥ ʥʘ ʟʝ-
ʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ (ʦʩʦʙʝʥʥʦ ʧʦʜ ʢʦʤʤʝʨʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ), ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʢ ʘʢʪʠʚʥʦʤʫ ʨʘʟʚʠʪʠʶ 
ʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʘ, ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ ʪʝʨʨʠʪʦʨʠʡ ʢ ʥʘʯʘʣʫ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʦʮʝʩʩʘ. ʂʣʘʩʩʠʯʝʩʢʠʡ ʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪ ï ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʧʦʚʳʰʝʥʠʝ ʣʠʢʚʠʜ-
ʥʦʩʪʠ ʫʯʘʩʪʢʦʚ ʠ ʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ. ʀʥʦʩʪʨʘʥʥʳʝ ʠ ʨʦʩʩʠʡʩʢʠʝ ʜʝʚʝʣʦʧʝʨʳ ʠ ʠʥ-
ʚʝʩʪʦʨʳ ʥʝ ʭʦʪʷʪ ʪʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ ʠʟ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʜʨʫʛʫʶ, ʥʘ 
ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʯʘʩʪʥʳʭ ʩʦʙʩʪʚʝʥʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝ ʚʳʢʫʧʘ ʫ ʥʠʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠʣʠ ʚʳ-
ʷʩʥʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʠʥʞʝʥʝʨʥʳʤ ʩʝʪʷʤ. ɺ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʘʤ 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʘ ʟʝʤʝʣʴʥʦ-ʠʤʫʱʝʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʝʝ ʩʪʘʥʦʚʣʝʥʠʝ ʚ 
ʈʌ. ɼʝʚʝʣʦʧʤʝʥʪ ʢʘʢ ʚʠʜ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʷʚʠʣʩʷ ʚ ʈʦʩʩʠʠ ʥʝʜʘʚʥʦ, ʥʦ ʫʞʝ ʫʩʧʝʣ 
ʟʘʢʨʝʧʠʪʴ ʩʚʦʠ ʧʦʟʠʮʠʠ ʚ ʩʠʩʪʝʤʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʫʱʠʡ 
ʠʥʪʝʨʝʩ ʢ ʥʝʤʫ ʦʙʫʩʣʦʚʠʣ ʘʢʪʠʚʥʫʶ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɿʝʤʣʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʦʨʛʘʥʠʟʘʮʠʷ, ʠʤʫʱʝʩʪʚʦ, ʪʝʭʥʦʣʦʛʠʷ, ʜʝʚʝʣʦʧʤʝʥʪ. 
 

SCIENTIFIC AND PRACTICAL CONCEPT OF DEVELOPMENT IN THE CONSTRUCTION INDUSTRY 
 

Khlebnikov Alexander Vladimirovich, 
Yukhlin Kirill Vladimirovich, 
Lozhkin Mikhail Valerievich 

 
Abstract: In the article the system of the land-property complex and its formation in the Russian Federation is 
analyzed. Development as a kind of professional activity appeared in Russia recently, but already managed to 
consolidate its positions in the system of investment and construction activities. The rapidly growing interest in 
him led to active research in this field. 
Key words: Land, construction, organization, property, technology, development. 
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ʪʝʨʤʠʥ çʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪè ʚʢʣʶʯʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʦʪ ʧʝʨʝʚʦʜʘ ʟʝʤʝʣʴ 
ʠʟ ʢʘʪʝʛʦʨʠʠ ʩʝʣʴʭʦʟʥʘʟʥʘʯʝʥʠʷ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʘ ʨʝʟʫʣʴʪʘʪ ʣʝʥʜ-
ʜʝʚʝʣʦʧʤʝʥʪʘ ï ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ, ʪ. ʝ. ʫʯʘʩʪʦʢ ʟʝʤʣʠ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʢ 
ʥʘʯʘʣʫ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʜʥʘʢʦ, ʩʫʱʝʩʪʚʫʝʪ ʤʥʝʥʠʝ, ʯʪʦ ʌʫʥʢʮʠʷ ʣʵʥʜ- ʜʝʚʝʣʦʧʝʨʘ ʟʘʢʣʶʯʘ-
ʝʪʩʷ ʠʤʝʥʥʦ ʚ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʝʢʪʦʤ. çʋʧʨʘʚʣʝʥʠʝè ʧʨʦʝʢʪʦʤ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʚʳʙʦʨ ʤʝʩʪʦ-
ʧʦʣʦʞʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʘ, ʚʳʙʦʨ ʬʦʨʤʘʪʘ ʟʘʩʪʨʦʡʢʠ, ʨʘʩʯʝʪ ʵʢʦ-
ʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʥʦ ʠ ʨʘʟʨʘʙʦʪʢʫ ʨʝʢʣʘʤʥʦʡ ʩʪʨʘʪʝʛʠʠ, PR-ʧʨʦʛʨʘʤʤ, ʥʘʣʘʞʠʚʘʥʠʝ ʩʭʝʤʳ 
ʧʨʦʜʘʞ, ʠʭ ʶʨʠʜʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ - ʠ ʚʩʝ ʵʪʦ ʜʦ ʧʦʣʥʦʛʦ ʦʢʦʥʯʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʲʝʢʪʦʚ. ʅʦ ʥʝ 
ʚʩʝ ʩʦʛʣʘʩʥʳ ʩ ʪʘʢʦʡ ʰʠʨʦʢʦʡ ʪʨʘʢʪʦʚʢʦʡ ʣʵʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʘ ʠ ʧʨʝʜʣʘʛʘʶʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ- 
çʢʣʘʩʩʠʯʝʩʢʠʤ ʣʵʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʦʤ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʧʦʚʳʰʝʥʠʝ ʣʠʢ-
ʚʠʜʥʦʩʪʠ ʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚè. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ 
ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʪʨʠ ʛʨʫʧʧʳ ʧʨʦʙʣʝʤ: - ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ (ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʘ-
ʨʠʘʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ); - ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, ʚʢʣʶʯʘʷ ʠʟ-
ʤʝʥʝʥʠʝ ʢʘʪʝʛʦʨʠʠ ʵʪʠʭ ʟʝʤʝʣʴ; - ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ (ʧʦʜʢʣʶʯʝʥʠʝ ʢ ʠʥʞʝʥʝʨʥʳʤ ʢʦʤʤʫʥʠʢʘʮʠʷʤ, 
ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʛ ʠ ʩʝʪʝʡ, ʘ ʪʘʢʞʝ ʦʙʫʩʪʨʦʡʩʪʚʦ). ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʣʝʥʜ-ʜʝʚʝʣʦʧʝʨʳ ʩʧʝʮʠʘʣʠ-
ʟʠʨʫʶʪʩʷ ʥʘ ʧʦʣʥʦʤ ʩʧʝʢʪʨʝ ʫʩʣʫʛ, ʚʳʙʠʨʘʷ ʢʦʥʩʘʣʪʠʥʛ, ʤʘʨʢʝʪʠʥʛ, ʶʨʠʜʠʯʝʩʢʠʝ ʫʩʣʫʛʠ, ʫʧʨʘʚʣʝʥʠʝ 
ʧʨʦʝʢʪʦʤ ʣʠʙʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʠʚʣʝʢʘʷ ʧʦʜʨʷʜʥʳʝ ʦʨʛʘ-
ʥʠʟʘʮʠʠ ʢ ʚʳʧʦʣʥʝʥʠʶ ʦʩʪʘʣʴʥʳʭ ʫʩʣʫʛ, ʠ ʨʝʜʢʦ ʟʘʥʠʤʘʶʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʘ ʚʩʝʤ ʫʯʘʩʪʢʝ ʟʝʤʣʠ. 
ʆʥʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʥʞʝʥʝʨʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʟʝʤʣʠ, ʧʨʦʝʢʪ ʧʣʘʥʠʨʦʚʢʠ, ʘ ʧʦʪʦʤ ʣʦʪʘʤʠ ʧʨʦʜʘʶʪ ʥʝ-
ʙʦʣʴʰʠʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʜʨʫʛʠʤ ʜʝʚʝʣʦʧʝʨʘʤ. ʂʦʥʮʝʧʮʠʷ ʜʝʚʝʣʦʧʤʝʥʪʘ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʪʨʝ-
ʙʫʝʪ ʥʘʣʠʯʠʷ ʚ ʢʦʤʘʥʜʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʶʨʠʩʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʚʦ-
ʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʟʝʤʝʣʴʥʳʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ, ʧʦ-ʧʨʝʞʥʝʤʫ ʜʦʧʫʩʢʘʶʪ ʜʚʦʷʢʦʝ ʪʦʣʢʦʚʘʥʠʝ. ʇʨʠ 
ʥʘʣʠʯʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʫʯʘʩʪʢʘ ʟʘʜʘʯʘ ʩʧʝʮʠʘʣʠʩʪʘ ï ʧʨʝʜʣʦʞʠʪʴ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʬʠ-
ʥʘʥʩʦʚʦ ʦʧʨʘʚʜʘʥʥʳʡ ʩʧʦʩʦʙ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ. ɺʦʟʤʦʞʥʳʡ ʚʘʨʠʘʥʪ ʜʝʚʝʣʦʧʤʝʥʪʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 
ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʥʠʤʘʥʠʷ ʚʩʝʭ ʩʝʛʤʝʥʪʦʚ ʨʳʥʢʘ ʥʝʜʚʠʞʠʤʦʩʪʠ, ʢʘʢ ʞʠʣʦʡ, ʪʘʢ ʠ ʢʦʤʤʝʨʯʝ-
ʩʢʦʡ. ʇʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʟʠʪʴ ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ 
ʚʘʨʠʘʥʪʦʚ ʢʦʥʮʝʧʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: ʥʘʣʠʯʠʝ ʧʨʘ-
ʚʦʚʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ; ʧʣʦʱʘʜʴ ʟʘʩʪʨʦʡ-
ʢʠ; ʟʘʩʪʨʘʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ.[1] 

ʂʦʥʮʝʧʮʠʷ ʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʨʘʟʚʠʪʠʷ 
ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʠʟ ʥʠʭ. ʂʦʥʮʝʧʮʠʷ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʥʘ ʩʣʝʜʫʶ-
ʱʠʝ ʚʦʧʨʦʩʳ: ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʫʣʫʯʰʠʪʴ ʠʣʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ; ʢʘʢʦʛʦ ʙʫʜʝʪ 
ʝʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʥʘʟʥʘʯʝʥʠʝ; ʢʘʢʠʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʩʚʦʡʩʪʚʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ;  
ʢʘʢʫʶ ʧʨʠʙʳʣʴ ʩʧʦʩʦʙʝʥ ʧʨʠʥʝʩʪʠ ʟʝʤʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʠʥʚʝʩʪʦʨʫ. ʇʦʜʛʦʪʦʚʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ 
ʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʘ ʩʪʨʦʠʪʩʷ ʥʘ ʪʱʘʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʳʥʢʘ ʠ ʧʨʦʛʥʦʟʝ ʪʝʥʜʝʥʮʠʡ ʝʛʦ ʨʘʟʚʠʪʠʷ. 
ʇʦʤʠʤʦ ʵʪʦʛʦ ʢʦʥʮʝʧʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʘʥʘʣʠʟ ʨʝʩʫʨʩʥʦʛʦ ʢʘʯʝʩʪʚʘ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ: ʤʝʩʪʦʧʦʣʦ-
ʞʝʥʠʷ ʠ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʧʝʰʝʭʦʜʥʦʡ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ; ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʨʘʡ-
ʦʥʘ;  ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʳʭ ʛʨʫʧʧ ʧʦʪʨʝʙʠʪʝʣʝʡ; ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʨʘʟʚʠʪʠʷ ʟʝʤʝʣʴʥʦʛʦ 
ʫʯʘʩʪʢʘ;  ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʨʦʬʠʣʷ ʠ ʩʦʩʪʘʚʘ ʘʨʝʥʜʘʪʦʨʦʚ; ʨʘʟʨʘʙʦʪʢʘ ʣʘʥʜʰʘʬʪʥʦʡ ʢʦʥʮʝʧʮʠʠ; ʨʘʟʨʘ-
ʙʦʪʢʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ; ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʦʢʫʧʘʝʤʦʩʪʠ ʧʨʦʝʢʪʘ; ʬʦʨʤʘʪ ʠ 
ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʥʘ ʨʳʥʢʝ;  ʨʘʟʨʘʙʦʪʢʫ ʫʧʨʘʚʣʝʥʯʝʩʢʦʡ ʩʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ; ʨʘʟʨʘʙʦʪʢʘ ʧʦ-
ʣʠʪʠʢʠ ʧʨʦʜʘʞ. ʃʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʨʘʟʫʢʨʫʧʥʝʥʠʝ ʟʝʤʣʠ ʥʘ ʦʪʜʝʣʴ-
ʥʳʝ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʩʦʚʦʢʫʧʥʦʩʪʠ ʶʨʠʜʠʯʝʩʢʠʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʟʝʤʣʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ ʜʝʚʝʣʦʧʤʝʥʪʘ, ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ ʥʘʧʨʘʚʣʝʥ-
ʥʳʭ ʥʘ ʟʘʚʝʨʰʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʥʷʪʠʝ çʣʝʥʜ-
ʜʝʚʝʣʦʧʤʝʥʪè ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʫʩʣʫʛʫ ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʠʩʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 
ʧʨʦʝʢʪʦʚ ʩ ʟʝʤʝʣʴʥʳʤʠ ʫʯʘʩʪʢʘʤʠ. ɺ ʙʫʜʫʱʝʤ ʚʣʠʷʥʠʝ ʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʘ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ 
ʨʳʥʢʘ ʟʝʤʣʠ ʚ ʈʦʩʩʠʠ ʜʦʣʞʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚʩʣʝʜʩʪʚʠʝ ʚʳʛʦʜʥʦʩʪʠ ʜʘʥʥʦʛʦ ʙʠʟʥʝʩʘ. ʉʫʱʝʩʪʚʫʝʪ 
ʚʝʩʴʤʘ ʙʦʣʴʰʦʡ ʠ ʚʩʝ ʙʦʣʝʝ ʫʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʩʧʨʦʩ ʥʘ ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʢʦʥʮʝʧʮʠʷ ʣʝʥʜ-ʜʝʚʝʣʦʧʤʝʥʪʘ ʧʨʠʦʙʨʝʣʘ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʳʥʢʝ ʥʝʜʚʠʞʠʤʦʩʪʠ. 
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ʇʦʜ ʝʝ ʚʣʠʷʥʠʝʤ ʨʳʥʦʢ ʟʝʤʣʠ ʧʨʠʦʙʨʝʪʘʝʪ ʩʪʨʝʤʠʪʝʣʴʥʳʝ ʪʝʤʧʳ ʢ ʨʘʩʰʠʨʝʥʠʶ, ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʦʝʥʠʝ 
ʠ ʨʘʟʫʢʨʫʧʥʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʜʘʥʥʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʯʝʪʢʦ ʨʘʟʨʘʙʦ-
ʪʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʜʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 
ʫʨʦʚʥʝ, ʨʘʟʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʜʦʩʪʠʞʝʥʠʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʥʚʝʩʪʠʨʦ-
ʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʨʳʥʢʘ ʟʝʤʣʠ ʚ ʈʦʩʩʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʝʜʠʥʦʜʫʰʥʦ ʧʨʠʟʥʘʶʪ, ʯʪʦ 
ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʧʨʦʮʝʩʩ ʩʪʘʥʦʚʣʝʥʠʷ ʜʝʚʝʣʦʧʤʝʥʪʘ ʚ ʝʛʦ ʢʣʘʩʩʠʯʝʩʢʦʤ 
ʟʘʧʘʜʥʦʤ ʧʦʥʠʤʘʥʠʠ, ʢʘʢ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʧʣʘʥʝ, ʪʘʢ ʠ ʚ ʩʬʝʨʝ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʊʘʢʦʝ ʧʦ-
ʣʦʞʝʥʠʝ ʪʨʝʙʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶ-
ʱʠʭ ʦʪʥʦʰʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʦʪʨʘʩʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ, 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ, ʛʨʘʞʜʘʥʩʢʦʛʦ, ʬʠʥʘʥʩʦʚʦʛʦ, ʥʘʣʦʛʦʚʦʛʦ, ʟʝʤʝʣʴʥʦʛʦ ʧʨʘʚʘ ʩ ʫʯʝʪʦʤ ʤʠʨʦʚʦʛʦ ʦʧʳ-
ʪʘ ʠ ʩʧʝʮʠʬʠʢʠ ʨʦʩʩʠʡʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʩʫʱʥʦʩʪʴ, ʨʦʣʴ ʠ ʧʨʦʙʣʝʤʳ ʜʝʚʝ-
ʣʦʧʤʝʥʪʘ ʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝ-
ʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. [2] 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʉʘʬʦʥʦʚ ɼ.ɻ. ʌʠʥʘʥʩʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʝʚʝʣʦʧʤʝʥʪʘ ʥʝʜʚʠʞʠʤʦʩʪʠ ʚ ʫʩʣʦ-

ʚʠʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʨʳʥʢʘ: ʜʠʩʩʝʨʪʘʮʠʷ ʢʘʥʜʠʜʘʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ ʄ, 2014. 
2. ʖʨʢʠʥʘ ɽʣʝʥʘ ʖʨʴʝʚʥʘ. ɼʝʚʝʣʦʧʤʝʥʪ ʢʘʢ ʬʦʨʤʘ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʳʥʢʘ ʞʠʣʴʷ ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ: ʅʘ ʧʨʠʤʝʨʝ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ: ʜʠʩʩʝʨʪʘʮʠʷ  ʢʘʥʜʠʜʘʪʘ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 
ʥʘʫʢ : 08.00.05. -ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2012. 
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Ã´º 664, 7 

¾Á¾±µ½½¾ÁÂ¸ ¿µÀµÀ°±¾Âº¸ ·µÀ½° ¸ 
º¾½ÁÂÀÃ¸À¾²°½¸µ ÀµÆµ¿Â¾² ½¾²ËÅ 
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¿¸Â°½¸Ï 

µÓÞàÞÒÐ ÁÒÕâÛÐÝÐ ²ÛÐÔØÜØàÞÒÝÐ 
ʢ.ʪ.ʥ., ʜʦʮ. 

¼ÐàìØÝáÚÐï °ÝÝÐ °ÝÔàÕÕÒÝÐ, 
¿ÞáâÝØÚÞÒÐ ÂÐâìïÝÐ °ÛÕÚáÐÝÔàÞÒÝÐ, 
¼Ð×ÐÝÞÒÐ ³ÐÛØÝÐ ²ÛÐÔØÜØàÞÒÝÐ 

ʩʪʫʜʝʥʪʳ 
ʌɻɹʆʋ ɺʇʆ çʄɻʋʊʋ ʠʤ ʂ.ɻ. ʈʘʟʫʤʦʚʩʢʦʛʦ (ʇʂʋ)è 

 

 

ɹʦʦʧʫʙʯʡʸ: ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ çʩʪʨʦʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʧʠʱʝʡ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʦʤ, 
ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʠ ʩʦʮʠʘʣʴʥʦʤ ʫʨʦʚʥʷʭè ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʨʦʷʚʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠ-
ʟʘʣʦʞʝʥʥʳʭ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʟʘʙʦʣʝʚʘʥʠʡ. ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝ-
ʩʪʚʝ ï ʵʪʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ ʢ ʣʠʯʥʦʤʫ ʟʜʦʨʦʚʴʶ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʤʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʧʝʨʝʨʘʙʦʪʢʠ ʟʝʨʥʘ ʜʣʷ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʧʠʪʘʥʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ, ʧʝʨʝʨʘʙʦʪʢʘ ʟʝʨʥʘ, ʵʬʬʝʢʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʟʝʨ-
ʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʝʨʥʦʚʳʝ ʧʨʦʜʫʢʪʳ. 
 

GRAIN PROCESSING FOR PERSONALIZED FOOD 
 

Egorova Svetlana Vladimirovna, 
Marinskaya Anna Andreevna, 

Postnikova Tatiana Alexandrovna, 
Mazanova Galina Vladimirovna 

 
Annotation: Each person should "build individual relationships with food at the biological, psychological and 
social levels" in order to avoid the manifestation of genetically engineered diseases in the human body. Per-
sonalized nutrition in modern society is first and foremost a scientific approach to personal health. That is why 
at present it is necessary to apply effective energy-saving a technology for processing grain for use of the 
products obtained in individual food. 
Key words: personalized food, grain processing, effective technologies of grain production, functional cereal 
products. 
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ʉʦʚʨʝʤʝʥʥʘʷ ʞʠʟʥʴ, ʩ ʝʝ ʥʘʨʘʩʪʘʶʱʠʤ ʪʝʤʧʦʤ, ʧʦʣʥʘ ʩʪʨʝʩʩʦʚ ʠ ʧʦʩʪʦʷʥʥʦʡ ʩʧʝʰʢʠ. ɺ ʩʣʝʜ-
ʩʪʚʠʠ ʵʪʦʛʦ ʦʯʝʥʴ ʤʥʦʛʦ ʣʶʜʝʡ ʚʝʜʝʪ ʤʘʣʦʘʢʪʠʚʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. ʅʘ ʨʘʙʦʪʫ ʤʳ ʝʜʝʤ ʥʘ ʤʘʰʠʥʝ, ʤʝʪ-
ʨʦ ʠʣʠ ʘʚʪʦʙʫʩʝ ʠ ʮʝʣʳʡ ʜʝʥʴ ʧʨʦʚʦʜʠʤ ʚ ʦʬʠʩʝ, ʩʠʜʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ ʩʦ ʩʛʦʨʙʣʝʥʥʦʡ ʩʧʠʥʦʡ. ɺ ʪʝʯʝ-
ʥʠʠ ʨʘʙʦʯʝʛʦ ʜʥʷ ʤʘʣʦ ʢʪʦ ʧʦʟʚʦʣʷʝʪ ʩʝʙʝ ʥʦʨʤʘʣʴʥʳʡ ʟʘʚʪʨʘʢ ʠʣʠ ʦʙʝʜ. ʇʨʠʝʭʘʚ ʜʦʤʦʡ ʧʦʩʣʝ ʨʘʙʦ-
ʪʳ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʫʩʪʦʰʘʝʪ ʭʦʣʦʜʠʣʴʥʠʢ, ʪʘʢ ʢʘʢ ʦʨʛʘʥʠʟʤ ʥʝ ʧʦʣʫʯʘʣ ʥʦʨʤʘʣʴʥʦʡ ʧʠʱʠ ʚʝʩʴ ʜʝʥʴ. 
ʕʪʦ ʚʧʦʣʥʝ ʣʦʛʠʯʥʦ, ʪ.ʢ. ʙʳʩʪʨʳʝ ʫʛʣʝʚʦʜʳ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʧʦʣʫʯʘʝʪ, ʢʫʰʘʷ ʬʘʩʪʬʫʜ, ʦʙʤʘʥʳʚʘʶʪ 
ʝʛʦ ʦʨʛʘʥʠʟʤ, ʜʘʚʘʷ ʣʠʰʴ ʚʨʝʤʝʥʥʦʝ ʥʘʩʳʱʝʥʠʝ. ʀ ʚ ʩʣʝʜʩʪʚʠʠ ʵʪʦʛʦ ï ʠʟʤʝʥʝʥʠʝ ʚʝʩʘ ʠ ʦʙʦʩʪʨʝʥʠʝ 
ʭʨʦʥʠʯʝʩʢʠʭ ʙʦʣʝʟʥʝʡ. ʂʘʞʜʦʤʫ ʯʝʣʦʚʝʢʫ ʚ 21 ʚʝʢʝ ʩʣʝʜʫʝʪ ʩʣʝʜʠʪʴ ʟʘ ʩʚʦʠʤ ʜʥʝʚʥʳʤ ʨʘʮʠʦʥʦʤ. [1, c. 
3] 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʠʪʘʥʠʷ XXI ʚʝʢ ʥʘʯʘʣʩʷ ʪʝʤ, ʯʪʦ ʚ 2000 ʛʦʜʫ ʙʳʣ ʜʦʩʪʠʛʥʫʪ ʧʠʢ ʧʦʪʨʝʙʣʝʥʠʷ ʢʘ-
ʣʦʨʠʡ ï 3804 ʢʢʘʣ ʚ ʩʨʝʜʥʝʤ ʥʘ ʯʝʣʦʚʝʢʘ ʚ ʜʝʥʴ. ʅʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʧʨʠʚʝʣʦ ʢ ʩʝʨʴʝʟʥʳʤ ʧʦ-
ʩʣʝʜʩʪʚʠʷʤ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ. ɺ ʤʠʨʝ ʫʨʦʚʝʥʴ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ, ʩʪʨʘʜʘʶʱʠʭ ʠʟʙʳʪʦʯʥʳʤ ʚʝʩʦʤ ʠ 
ʠʤʝʁɦ ʠʭ ʧʨʦʙʣʝʤʳ ʩʦ ʟʜʦʨʦʚʴʝʤ, ʚʳʨʦʩ ʥʘ 27% ʠ 42% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1980 ʛ. ʆʞʠʨʝ-
ʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ, ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʜʠʘʙʝʪʫ. ɹʦʣʝʝ ʪʦʛʦ, 
ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʠ ʨʘʟʚʠʪʠʝ çʫʙʠʡʩʪʚʝʥʥʦʡ ʪʨʦʡʢʠè ð ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ, 
ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʠ ʨʘʢʦʚʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ð ʟʘʚʠʩʠʪ ʦʪ ʨʘʮʠʦʥʘ ʯʝʣʦʚʝʢʘ. 

ɽʱʝ ʩʦ ʚʨʝʤʝʥ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ ʙʳʣʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʠʱʘ ʚʣʠʷʝʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʪʝʣʘ ʠ ʜʫʭʘ ʠ ʩʧʦ-
ʩʦʙʥʘ ʠʟʙʘʚʣʷʪʴ ʦʪ ʙʦʣʝʟʥʝʡ. ʆʜʥʘʢʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʦʪʢʨʳʪʠʷ ʚ ʥʘʫʢʝ ʦ ʧʠʪʘʥʠʠ ʙʳʣʠ ʩʜʝʣʘʥʳ 
ʪʦʣʴʢʦ ʚ 18ï20 ʩʪʦʣʝʪʠʷʭ: ʠʟʫʯʠʣʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʠʱʠ ʠ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʤʝʪʘʙʦʣʠʟʤʘ. ɼʦ ʩʝʨʝʜʠ-
ʥʳ 20 ʚʝʢʘ ʠʟ-ʟʘ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʮʠʦʥʘ ʙʳʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʥʝʜʫʛʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʬʠʮʠʪʦʤ 
ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ, ʧʦʵʪʦʤʫ ʠʭ ʬʫʥʢʮʠʠ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʦʩʦʙʝʥʥʦ ʘʢʪʠʚʥʦ. ʉʝʛʦʜʥʷ ʞʝ ʨʘʟʚʠʪʳʝ 
ʩʪʨʘʥʳ ʩʪʦʣʢʥʫʣʠʩʴ ʩ ʜʨʫʛʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʥʝʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ ð ʦʞʠʨʝʥʠʝ ʠ ʜʠʘʙʝʪ II ʪʠʧʘ. 
ʄʝʜʠʢʘʤ ʠ ʫʯʝʥʳʤ ʩʪʘʣʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ ʠ ʧʨʦʬʠʣʘʢʪʠʢʠ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ 
ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ ʤʝʭʘʥʠʟʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʧʠʱʠ ʥʘ ʦʨʛʘʥʠʟʤ ʥʘ ʢʣʝʪʦʯʥʦʤ 
ʠ ʤʦʣʝʢʫʣʷʨʥʦʤ ʫʨʦʚʥʷʭ. ɺ ʥʘʯʘʣʝ 21 ʚʝʢʘ ʟʘʚʝʨʰʠʣʠʩʴ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʛʝʥʦʤʥʳʝ ʧʨʦʝʢʪʳ, ʧʨʝʜʦ-
ʩʪʘʚʠʚ ʜʣʷ ʘʥʘʣʠʟʘ ʤʥʦʞʝʩʪʚʦ ʛʝʥʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʩʪʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʤʦʣʝ-
ʢʫʣʷʨʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ çʚʥʫʪʨʝʥʥʝʡ ʞʠʟʥʠè ʢʣʝʪʢʠ. ɺʩʝ ʵʪʠ ʬʘʢʪʦʨʳ ʧʨʠʚʝʣʠ ʢ ʨʦʞʜʝʥʠʶ 
ʥʦʚʦʡ ʥʘʫʢʠ ð ʥʫʪʨʠʛʝʥʦʤʠʢʠ. 

ʅʫʪʨʠʛʝʥʦӢʤʠʢʘ ð ʥʘʫʢʘ ʦ ʚʣʠʷʥʠʠ ʧʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ (ʠʣʠ ʠʥʳʭ ʞʠʚʳʭ ʩʫʱʝʩʪʚ) ʥʘ ʵʢʩʧʨʝʩʩʠʶ ʛʝ-
ʥʦʚ. ɼʘʥʥʘʷ ʥʘʫʢʘ ʠʟʫʯʘʝʪ, ʢʘʢ ʚʘʨʠʘʮʠʠ ʚ ʛʝʥʘʭ ʦʪʨʘʞʘʶʪʩʷ ʥʘ ʫʩʚʦʝʥʠʠ ʠ ʤʝʪʘʙʦʣʠʟʤʝ ʧʠʱʠ ʠ, ʩʦʦʪ-
ʚʝʪʩʪʚʝʥʥʦ, ʚʳʷʚʣʷʝʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ. ɻʝʥʝʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 
ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʤʦʥʦʛʝʥʥʳʝ (ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʘʨʠʘʮʠʝʡ ʚ ʦʜʥʦʤ ʛʝʥʝ) ʠ ʧʦʣʠʛʝʥʥʳʝ (ʦʧʨʝʜʝʣʷʶʪʩʷ 
ʢʦʤʙʠʥʘʮʠʝʡ ʛʝʥʦʚ + ʬʘʢʪʦʨʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ). ʂ ʤʦʥʦʛʝʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʦʪʥʦʩʷʪ, ʥʘʧʨʠʤʝʨ, ʬʝ-
ʥʠʣʢʝʪʦʥʫʨʠʶ, ʛʣʶʪʝʥʦʚʫʶ ʙʦʣʝʟʥʴ, ʥʝʧʝʨʝʥʦʩʠʤʦʩʪʴ ʣʘʢʪʦʟʳ. ʇʨʠʯʠʥʘ ʪʘʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʷʩʥʘ, ʧʦʵʪʦ-
ʤʫ ʚʥʝʰʥʠʝ ʧʨʦʷʚʣʝʥʠʷ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʩʪʦ: ʜʦʩʪʘʪʦʯʥʦ ʠʩʢʣʶʯʠʪʴ ʠʟ ʨʘʮʠʦʥʘ ʥʝʫʩʚʘʠʚʘʝʤʳʡ ʢʦʤʧʦ-
ʥʝʥʪ ʧʠʱʠ. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʧʦʣʠʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʦʞʠʨʝʥʠʷ, ʜʠʘʙʝʪʘ II ʪʠʧʘ, ʨʘʢʘ, ʥʘʨʫʰʝʥʠʡ ʩʝʨ-
ʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ) ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʨʘʮʠʦʥ, ʥʦ ʠ ʩʣʝʜʠʪʴ ʟʘ ʩʪʝʧʝʥʴʶ ʬʠ-
ʟʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʫʨʦʚʥʝʤ ʩʪʨʝʩʩʘ. ɺʩʝ ʵʪʦ ʟʘʩʪʘʚʣʷʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʧʠʱʠ, ʦʙ-
ʣʘʜʘʶʱʠʝ ʵʥʜʦʩʦʨʙʝʥʪʥʳʤʠ ʠ ʨʘʜʠʦʧʨʦʪʝʢʪʦʨʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʂ ʪʘʢʠʤ ʢʦʤʧʦʥʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ ʧʠʱʝ-
ʚʳʝ ʚʦʣʦʢʥʘ, ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʳ ʟʝʨʥʦʚʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. [2, c. 
2] ʆʥʠ ʦʙʣʘʜʘʶʪ ʩʚʦʡʩʪʚʦʤ ʩʦʨʙʠʨʦʚʘʪʴ, ʩʚʷʟʳʚʘʪʴ ʠ ʚʳʚʦʜʠʪʴ ʠʟ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʪʷʞʝʣʳʡ ʤʝʪʘʣ-
ʣʳ, ʨʷʜ ʚʨʝʜʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʘʪʦʛʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 
ʚʠʪʘʤʠʥʦʚ ʛʨʫʧʧʳ B, PP ʠ ʤʥʦʛʠʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʧʦʵʪʦʤʫ ʠʜʝʘʣʴʥʦ ʧʦʜʭʦʜʷʪ ʚ ʢʘʯʝʩʪʚʝ ʩʳʨʴʷ 
ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ.  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʝʨʥʦʧʨʦʜʫʢʪʦʚ ʤʦʞʥʦ ʨʘʟʙʠʪʴ  ʥʘ 
ʦʧʝʨʘʮʠʠ ʠ ʵʪʘʧʳ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʵʪʘʧʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʣʫʯʝʥʠʝʤ ʟʝʨʥʦʚʦʡ ʦʩʥʦʚʳ, 
ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʶʪ ʢʨʫʧʳ, ʭʣʦʧʴʷ ʠʣʠ ʤʫʢʘ, ʠ ʦʧʝʨʘʮʠʷ ʚʚʦʜʘ ʧʨʝʤʠʢʩʘ ʠ ʜʨʫʛʠʭ ʧʠʱʝʚʳʭ 
ʜʦʙʘʚʦʢ, ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʳʝ ʛʝʥʳ ʯʝʣʦʚʝʢʘ. ʊʘʢʘʷ ʦʧʝʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦ-
ʙʦʡ ʜʦʟʠʨʦʚʘʥʠʝ ʠ ʩʤʝʰʠʚʘʥʠʝ. [3, c. 2]ʇʦʩʣʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦ-
ʛʦ ʧʨʦʜʫʢʪʘ ʚʦʟʥʠʢʘʝʪ ʦʜʥʘ ʧʨʦʙʣʝʤʘ-ʨʘʩʩʣʦʝʥʠʝ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʠ ʧʨʝʤʠʢʩʘ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ. ɺ 
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ʵʪʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ ʦʙʦʛʘʱʝʥʠʝ ʥʝ ʧʦʨʮʠʠ, ʘ ʢʘʞʜʦʡ ʢʨʫʧʠʥʢʠ. ʈʝʰʝʥʠʝʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʪʝʭʥʦ-
ʣʦʛʠʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʤʝʪʦʜʦʤ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʤʠʢʨʦʥʠʟʘʮʠʠ.  ʉʫʪʴ ʧʨʦʮʝʩʩʘ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʳʩʪʨʦʤ ʥʘʛʨʝʚʝ ʟʝʨʥʦʚʦʡ ʤʘʩʩʳ ʜʦ ʪʝʤʧʝʨʘʪʫʨ ʙʦʣʝʝ 100 ʛʨʘʜʫʩʦʚ ʚ ʧʦʪʦʢʝ ʠʥʬʨʘ-
ʢʨʘʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʭʠʤʠʯʝʩʢʦʤ, ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʤ ʠ 
ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʛʠʛʨʦʩʢʦʧʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩ ʨʘʟʚʠʪʦʡ ʧʦʨʠ-
ʩʪʦʩʪʴʶ, ʯʪʦ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʥʛʨʝʜʠʝʥʪʦʚ ʚ ʦʙʲʝʤ ʟʝʨʥʦʚʦʡ ʤʘʩ-
ʩʳ. [4, ʩ. 24] 

ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʚʢʣʘʜ ʥʫʪʨʠʛʝʥʦʤʠʢʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ ʚ ʩʣʝʜʫʶʱʝʤ ʜʝʩʷʪʠʣʝʪʠʠ ʙʫʜʝʪ ʦʯʝʥʴ 
ʟʥʘʯʠʪʝʣʴʥʳʤ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ çʧʠʱʘ-ʛʝʥʳè ʠ ʚʳʷʚʣʝʥʠʝ 
ʨʘʥʥʠʭ ʤʘʨʢʝʨʦʚ ʥʘʨʫʰʝʥʠʡ ʚ ʤʝʪʘʙʦʣʠʟʤʝ ʧʦʟʚʦʣʠʪ ʧʨʦʚʦʜʠʪʴ ʵʬʬʝʢʪʠʚʥʦʝ ʧʨʝʚʝʥʪʠʚʥʦʝ ʣʝʯʝʥʠʝ. 
ʀʤʝʥʥʦ ʧʝʨʝʨʘʙʦʪʢʘ ʟʝʨʥʘ ʜʣʷ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ  ʧʦʟʚʦʣʠʪ  ʩʦʟʜʘʪʴ çʫʤʥʳʝè ʧʨʦʜʫʢʪʳ, 
ʢʦʪʦʨʳʝ ʩʪʘʥʫʪ ʣʠʜʝʨʘʤʠ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ ʟʘ ʩʯʝʪ ʣʫʯʰʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʨʦʜʦʚʦʣʴ-
ʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʪ.ʢ. ʟʝʨʥʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʩʦʩʪʘʚʝ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʧʦʤʠʤʦ ʜʠʝʪʠʯʝ-
ʩʢʠʭ, ʦʙʣʘʜʘʝʪ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʤʠ ʠ ʣʝʯʝʙʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʙʫʜʫʪ ʧʨʦʚʝʨʷʪʴʩʷ ʥʝ 
ʪʦʣʴʢʦ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʦ ʠ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ. ʈʦʩʩʠʡʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʢʦʪʦ-
ʨʳʝ ʩʦʟʜʘʶʪ ʪʘʢʠʝ ʧʨʦʜʫʢʪʳ, ʟʘʡʤʫʪ ʚ ʙʫʜʫʱʝʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʜʦʣʠ ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ, ʢʦʪʦʨʳʝ ʚ ʟʘʚʠ-
ʩʠʤʦʩʪʠ ʦʪ ʩʝʛʤʝʥʪʘ ʙʫʜʫʪ ʜʦʩʪʠʛʘʪʴ ʦʪ 5% ʜʦ 15% 
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4. ɿʚʝʨʝʚ ʉ.ɺ., ɿʚʝʨʝʚʘ ʅ.ʉ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʟʝʨʥʦʧʨʦʜʫʢʪʳ,-2006,- ʩ. 22-24 
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°ÜØàÞÒ ÅÐÜØÔãÛÛÐ ÁãîÝÞÒØç 
ʉʦʠʩʢʘʪʝʣʴ 
ʉʘʤʀɺʄ 

 

 
ɻʛʞʝʞʦʡʞ. ʇʣʦʱʘʜʴ ʧʦʩʝʚʦʚ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ ʚ ʤʠʨʝ ʩʦʩʪʘʚʣʷʝʪ 6,2 ʤʣʥ. ʛʝʢʪʘʨʦʚ, ʘ ʚʘʣʦʚʦʡ 

ʩʙʦʨ ʧʨʝʚʳʰʘʝʪ 142,2 ʤʣʥ. ʪʦʥʥ. ɺ ʩʚʷʟʠ ʩ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʋʟ-
ʙʝʢʠʩʪʘʥʘ ʙʘʭʯʝʚʳʝ ʢʫʣʴʪʫʨʳ ʚʳʨʘʱʠʚʘʶʪʩʷ ʟʜʝʩʴ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʸʥ. ʉʨʝʜʠ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ, ʦʩʦ-
ʙʝʥʥʦ, ʜʳʥʷ ʚʳʜʝʣʷʝʪʩʷ ʮʝʥʥʦʩʪʴʶ ʧʣʦʜʦʚ, ʚʢʫʩʦʤ ʠ ʘʨʦʤʘʪʦʤ, ʧʦʵʪʦʤʫ ʦʥʘ ʠʟʜʘʚʥʘ ʩʯʠʪʘʝʪʩʷ ʩʘʤʦʡ 
ʚʘʞʥʦʡ ʠ ʣʶʙʠʤʦʡ ʧʨʦʜʫʢʮʠʝʡ ʥʘʨʦʜʦʚ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 

ɺ ʧʣʦʜʘʭ ʜʳʥʠ ʩʦʜʝʨʞʠʪʩʷ ʩʘʭʘʨʦʚ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʙʘʭʯʝʚʳʭ ʢʫʣʴʪʫʨ. ʋ ʦʪʜʝʣʴʥʳʭ ʣʝʪʥʠʭ 
ʩʦʨʪʦʚ ʜʳʥʠ ʩ ʪʚʸʨʜʦʡ ʢʦʨʦʡ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʦʚ ʚ ʧʣʦʜʘʭ ʜʦʩʪʠʛʘʝʪ 18%, ʚ ʦʩʥʦʚʥʦʤ ʩʘʭʘʨʘ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʘʭʘʨʦʟʳ, ʘ ʛʣʶʢʦʟʘ ʠ ʬʨʫʢʪʦʟʘ ʩʦʜʝʨʞʘʪʩʷ ʚ ʨʘʚʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʀʟ ʧʣʦʜʦʚ 
ʜʝʣʘʶʪ ʜʳʥʥʳʡ ʤʸʜ, ʛʦʪʦʚʷʪ ʩʫʰʝʥʥʳʝ ʜʳʥʠ-ñʢʦʢʠò. 

ɺ ʫʩʣʦʚʠʷʭ ʚʥʦʚʴ ʦʩʚʦʝʥʥʳʭ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʸʤʥʳʭ ʧʦʯʚʘʭ ɿʝʨʘʬʰʘʥʩʢʦʡ ʜʦʣʠʥʳ ʚʘʞʥʦʝ  
ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʜʙʦʨ ʩʦʨʪʦʚ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʨʦʩʪ, ʨʘʟʚʠʪʠʝ, ʫʨʦʞʘʡʥʦʩʪʴ, ʘ ʪʘʢʞʝ 
ʢʘʯʝʩʪʚʦ ʧʣʦʜʦʚ ʨʘʟʣʠʯʥʳʭ ʩʨʦʢʦʚ ʧʦʩʝʚʘ ʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʨʦʩʪʦʚʳʤʠ ʚʝʱʝʩʪʚʘʤʠ, 
ʨʘʟʨʘʙʦʪʢʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʚʦʟʜʝʣʳʚʘʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʦʣʫʯʝʥʠʝ ʜʝʰʝʚʦʛʦ ʠ ʚʳʩʦʢʦ-
ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ. 

ʅʙʫʞʩʡʙʤʴ ʡ ʥʞʫʧʝʴ. ʇʦʣʝʚʳʝ ʦʧʳʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʫʩʣʦʚʠʷʭ ʬʝʨʤʝʨʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ñʀʰʦʥʯò 
ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʤʘʰʠʥʦ-ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʘ ñʂʦʣʣʦʤʘʪʝʧʘò ʅʫʨʘʙʘʜʩʢʦʛʦ ʨʘʡʦʥʘ ʉʘʤʘʨʢʘʥʜʩʢʦʡ 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʣʠʷʥʠʶ ʥʘ ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ, ʨʦʩʪ, ʨʘʟ-
ʚʠʪʠʝ ʨʘʩʪʝʥʠʡ, ʫʨʦʞʘʡʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʫʨʦʞʘʷ ʨʘʟʣʠʯʥʳʭ ʩʦʨʪʦʚ ʜʳʥʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʧʝʨʝʜ 
ʧʦʩʝʚʦʤ ʚʦʜʦʡ, ʨʘʩʪʚʦʨʦʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ ʵʢʩʪʨʘʢʪʦʤ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ ʧʰʝʥʠʮʳ ʠ ʩʪʠʤʫ-
ʣʷʪʦʨʦʚ ʨʦʩʪʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʉʦʨʪʘ ʜʳʥʠ, ʨʝʧʨʦʜʫʢʮʠʷ ʩʝʤʷʥ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʵʢʩʪʨʘʢʪ, ʩʪʠʤʫʣʷʪʦʨ, 
ʚʩʭʦʞʝʩʪʴ, ʤʘʩʩʘ ʢʫʩʪʘ, ʫʨʦʞʘʡʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʧʣʦʜʘ. 
 

INFLUENCE OF PRE-SEEDING PREPARATION OF SEEDS ON ALLIGATION, GROWTH, YIELD AND 
QUALITY OF A CROP OF MELONS 

 
Amirov Khamidulla Suyunovich 

 
Annotation: The article presents the results of research on the effect on seed germination, growth, plant de-
velopment, yield and crop quality of various melon varieties when treating seeds before sowing with water, a 
solution of physiologically active extract of germinated wheat grains and growth stimulants. 
Keywords: Melon varieties, seed reproduction, physiologically active extract, stimulant, germination, bush 
mass, yield, quality of the fruit. 
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ʦʙʣʘʩʪʠ. ʇʦʯʚʳ ʧʦʣʝʚʦʛʦ ʫʯʘʩʪʢʘ ʩʝʨʦʟʸʤʥʳʝ, ʪʷʞʝʣʳʝ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ, ʫʨʦʚʝʥʴ ʟʘʣʝʛʘʥʠʷ 
ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʝʪ 8-10 ʤʝʪʨʦʚ.  

ɺ ʥʘʰʠʭ ʦʧʳʪʘʭ ʩʝʤʝʥʘ 2 ʩʦʨʪʦʚ ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ 3 ʚʘʨʠʘʥʪʘʭ ʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʦ ʠʭ 
ʩʘʧʦʩʪʘʚʣʝʥʠʝ. 

ʉʝʤʝʥʘ ʠʩʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ ʜʳʥʠ ʙʳʣʠ ʚ ʪʝʯʝʥʠʠ 12 ʯʘʩʦʚ ʦʙʨʘʙʦʪʘʥʳ ʚ ʨʘʩʪʚʦʨʘʭ: 1-ʚʘʨʠʘʥʪ-
10 ʣ ʯʠʩʪʦʡ ʚʦʜʳ(ʢʦʥʪʨʦʣʴ); 2-ʚʘʨʠʘʥʪ-10 ʣ ʨʘʩʪʚʦʨ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʨʦʩʰʠʭ 
ʟʝʨʝʥ ʧʰʝʥʠʮʳ ʧʦʣʫʯʝʥʥʳʡ ʦʪ 0,2 ʢʛ  ʧʨʦʨʦʩʰʠʭ ʩʝʤʷʥ ʧʰʝʥʠʮʳ; 3-ʚʘʨʠʘʥʪ-10 ʣ ʨʘʩʪʚʦʨ ʨʦʩʪʦʚʳʭ 
ʚʝʱʝʩʪʚ-10 ʤʛ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ +20 ʤʛ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ. 

ʇʦʩʝʚ ʩʝʤʷʥ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ  12-14 ʘʧʨʝʣʷ, ʧʦ ʩʭʝʤʝ 70
2

70210
³

+
ʩʤ, ʩʝʤʝʥʘ ʟʘʜʝʣʳʚʘʣʠʩʴ 

ʥʘ ʛʣʫʙʠʥʫ 4-6 ʩʤ. ʇʣʦʱʘʜʴ ʜʝʣʷʥʢʠ 250 ʤ2, ʧʦʚʪʦʨʥʦʩʪʴ 4-ʭ ʢʨʘʪʥʘʷ. ɺ ʦʧʳʪʘʭ ʚʩʝ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ 
ʤʝʨʦʧʨʠʷʪʠʷ, ʥʘʙʣʶʜʝʥʠʷ, ʠʟʤʝʨʝʥʠʷ, ʫʯʸʪʳ ʠ ʘʥʘʣʠʟʳ ʧʨʦʚʝʜʝʥʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʫʪʚʝʨʞʜʸʥʥʳʭ 
ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʩʝʣʴʩʢʦʛʦ ʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʠʢʘʤ ʠ 
ʘʛʨʦʨʝʢʦʤʝʥʜʘʮʠʷʤ.  

ɺ ʦʧʳʪʘʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʣʝʜʫʶʱʠʝ ʥʘʙʣʶʜʝʥʠʷ: 

- ʌʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ-ʢʘʞʜʳʡ ʜʝʥʴ ʫʪʨʦʤ ʫʯʠʪʳʚʘʣʠ ʧʦʷʚʣʝʥʠʝ ʚʩʭʦʜʦʚ, ʧʦʷʚʣʝʥʠʝ 
1, 2, 3-ʥʘʩʪʦʷʱʠʭ ʣʠʩʪʴʝʚ, ʙʫʪʘʥʠʟʘʮʠʶ, ʧʦʷʚʣʝʥʠʝ ʤʫʞʩʢʠʭ ʠ ʞʝʥʩʢʠʭ ʮʚʝʪʢʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ, 
ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ; 

- ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ ï ʦʧʨʝʜʝʣʷʣʠ ʯʠʩʣʦ ʩʪʝʙʣʝʡ ʠ ʠʭ ʜʣʠʥʫ, ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʠ 
ʧʣʦʱʘʜʴ ʣʠʩʪʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʠʩʣʦ ʧʣʦʜʦʚ ʠ ʠʭ ʩʨʝʜʥʶʶ ʤʘʩʩʫ; 

- ɺ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʟʘʭ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ (ʙʫʪʦʥʠʟʘʮʠʷ, ʮʚʝʪʝʥʠʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ, 
ʩʦʟʨʝʚʘʥʠʝ ʧʣʦʜʦʚ) ʦʧʨʝʜʝʣʷʣʠ ʤʘʩʩʫ ʩʪʝʙʣʷ, ʢʦʨʥʝʡ ʠ ʧʣʦʜʦʚ; 

- ʋʨʦʞʘʡʥʦʩʪʴ ʦʧʨʝʜʝʣʷʣʠ ʩʙʦʨʦʤ ʧʣʦʜʦʚ ʧʦ ʚʘʨʠʘʥʪʘʤ, ʧʦʚʪʦʨʥʦʩʪʴʷʤ ʠ ʜʝʣʷʥʢʘʤ, ʘ ʟʘʪʝʤ 
ïʦʙʱʠʡ ʫʨʦʞʘʡ; 

- ʋʨʦʞʘʡʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʜʚʝʨʛʥʫʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ɹ.ɸ.ɼʦʩʧʝʭʦʚʫ; 

- ɹʠʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʣʦʜʦʚ-ʦʧʨʝʜʝʣʷʣʠ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʩʘʭʘʨʦʚ. 
ʉʞʠʬʤʵʫʙʫʴ ʡʪʪʤʞʝʧʛʙʦʡʢ ʡ ʡʮ ʙʦʙʤʡʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʩʭʦʞʝʩʪʴ ʩʝʤʷʥ ʠʩ-

ʧʳʪʫʝʤʳʭ ʩʦʨʪʦʚ ʜʳʥʠ ʙʳʣʘ ʨʘʟʥʦʡ. ɺ ʚʘʨʠʘʥʪʝ ʥʘʤʘʯʠʚʘʥʠʷ ʚ ʯʠʩʪʦʡ ʚʦʜʝ (ʢʦʥʪʨʦʣʴ) ʚʩʭʦʞʝʩʪʴ 
ʩʦʩʪʘʚʠʣʘ 88,1-90,8 %, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʨʦʩ-
ʰʠʭ ʟʝʨʝʥ ʧʰʝʥʠʮʳ-92,6-93,5% ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʨʘʩʪʚʦʨʝ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ ʚʩʭʦʞʝʩʪʴ ʩʦʩʪʘʚʠʣʘ 
94,9-96,7% ʠʣʠ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʫʚʝʣʠʯʝʥʠʝ ʚʩʭʦʞʝʩʪʠ ʥʘ 2,7-6,8%. ɺʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʨʠ 
ʚʳʨʘʱʠʚʘʥʠʠ ʩʦʨʪʘ ʜʳʥʠ ʆʢ-ʫʨʫʛ-1157 ʩʦʩʪʘʚʠʣ 86-90 ʜʥʝʡ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦ-
ʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ ʧʰʝʥʠʮʳ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʫʜʣʠʥʠʣʩʷ ʥʘ 3 ʜʥʷ, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 
ʩʝʤʷʥ ʚ ʨʘʩʪʚʦʨʝ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ-ʥʘ 4 ʜʥʷ. ʊʘʢʘʷ ʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʥʘʙʣʶʜʘʣʘʩʴ ʠ ʧʦ ʩʦʨʪʫ 
ʄʘʭʘʣʣʠʡ ʉʘʤʘʨʢʘʥʜ ʦʙʠ ʥʘʚʚʦʪʠ. 

ʆʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʜʳʥʠ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʨʘʩʪʚʦʨʝ ʩʪʠʤʫʣʷʪʦʨʦʚ ʨʦʩʪʘ ʦʢʘʟʘʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʦʙʣʠʩʪʚʝʥʥʦʩʪʴ ʨʘʩʪʝʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʪʝʙʣʝʡ. ɺ ʚʘʨʠʘʥʪʝ ʥʘʤʘʯʠʚʘʥʠʷ ʚ ʯʠʩʪʦʡ 
ʚʦʜʝ(ʢʦʥʪʨʦʣʴ) ʥʘ ʢʘʞʜʦʤ ʨʘʩʪʝʥʠʠ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 285-295 ʰʪ. ʣʠʩʪʴʝʚ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚ 
ʨʘʩʪʚʦʨʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʵʢʩʪʨʘʢʪʘ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ ʧʰʝʥʠʮʳ-304-321, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ 
ʨʘʩʪʚʦʨʝ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʴʝʚ ʩʦʩʪʘʚʠʣʦ 325-348 ʰʪʫʢ, ʯʪʦ ʥʘ 15-53 ʱʪ. ʣʠʩʪʴʝʚ 
ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʘʨʠʘʥʪʘʤʠ.  

ʆʪʤʝʯʝʥʦ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʪʝʙʣʝʡ ʥʘ ʦʜʥʦʤ ʢʫʩʪʝ ʦʪ 3,2-3,6 ʰʪ. ʜʦ 4,1-4,6 ʰʪ., ʧʨʠ 
ʵʪʦʤ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʙʱʝʡ ʜʣʠʥʳ ʩʪʝʙʣʝʡ ʩ 1701-1761 ʩʤ ʜʦ 1868-1946 ʩʤ. 

ʇʨʝʜʧʦʩʝʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʷʥ ʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 
ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʪʝʥʠʷ. ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʪʝʥʠʡ(ʢʦʣʠʯʝʩʪʚʦ ʧʣʦʜʦʚ ʥʘ ʦʜʥʦʤ 
ʨʘʩʪʝʥʠʠ 5,4-5,8 ʰʪ., ʫʨʦʞʘʡ ʧʣʦʜʦʚ 27,6-32,6 ʢʛ) ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʚ ʚʘʨʠʘʥʪʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚ 
ʨʘʩʪʚʦʨʝ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ  ʵʢʩʪʨʘʢʪʘ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ ʧʰʝʥʠʮʳ ʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʨʘʩʪʚʦʨʝ 
ʨʦʩʪʦʚʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ . 

ʋʨʦʞʘʡʥʦʩʪʴ ʧʦ ʩʦʨʪʘʤ ʜʳʥʠ ʠ ʧʦ ʚʘʨʠʘʥʪʘʤ ʦʧʳʪʦʚ ʠʟʤʝʥʷʣʘʩʴ ʦʪ 271,7 ʜʦ 312,8 ʮ/ʛʘ (ʪʘʙʣʠʮʘ 1). 
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ʋʙʚʤʡʯʙ 1 
ɻʤʡʸʦʡʞ ʫʞʮʦʧʤʧʜʡʡ ʨʩʞʝʨʧʪʞʛʦʧʢ ʨʧʝʜʧʫʧʛʣʡ ʪʞʥʸʦ ʦʙ ʬʩʧʟʙʢʦʧʪʫʵ, ʛʴʮʧʝ ʫʧʛʙʩʦʧʢ 

ʨʩʧʝʬʣʯʡʡ ʡ ʪʧʝʞʩʟʙʦʡʞ ʪʙʮʙʩʙ ʛ ʨʤʧʝʙʮ ʝʴʦʡ (2016-2017 ʜ.ʜ.) 

 ́
ʈʩʞʝʨʧʪʞʛʦʙʸ ʧʚʩʙʚʧʫʣʙ ʪʞʥʸʦ ʛ 

ʫʞʰʞʦʡʡ 12 ʰʙʪʧʛ 
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ʊʧʩʫ ʇʣ-ʬʩʬʜ ð 1157 

1. ɺʦʜʘ (ʢʦʥʪʨʦʣʴ) 271,7 257,0 94,6 8,0 11,0 

2. ʕʢʩʪʨʘʢʪ ʟʝʨʝʥ ʧʰʝʥʠʮʳ 294,1 279,3 95,0 8,2 11,3 

3. 
ʈʦʩʪʦʚʳʝ ʚʝʱʝʩʪʚʘ (ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ + 
ʤʝʜʥʳʡ ʢʫʧʦʨʦʩ) 

306,5 293,6 95,8 8,3 11,4 

ʆʊʉ05= 5,2ð7,5 ʯ/ʜʙ 

ʅʙ״ʙʤʤʡʢ ʊʙʥʙʩץʙʦʝ ʧʚʡ ʦʙʛʛʧʫʡ ʦʙʛʡʝʙ 

4. ʉʫʚ (ʥʘʟʦʨʘʪ) 283,6 270,3 95,3 7,7 10,8 

5. ʕʢʩʪʨʘʢʪ ʟʝʨʝʥ ʧʰʝʥʠʮʳ 301,0 289,3 96,1 7,9 11,2 

6. 
ʈʦʩʪʦʚʳʝ ʚʝʱʝʩʪʚʘ (ʷʥʪʘʨʥʘʷ ʢʠʩʣʦʪʘ + 
ʤʝʜʥʳʡ ʢʫʧʦʨʦʩ) 

312,8 301,9 96,6 8,0 11,2 

ʆʊʉ 05= 6,5ð9,3 ʯ/ʜʙ 

 
ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʛʝʢʪʘʨʘ 306,5-312,8 ʮʝʥʪʥʝʨʦʚ(ʚ ʪʦʤ ʯʠʩʣʝ 293,6-301,9 ʮ/ʛʘ ʪʦʚʘʨ-

ʥʳʡ ʫʨʦʞʘʡ) ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʧʦ ʩʦʨʪʘʤ ʆʢ-ʫʨʫʛ-1157 ʠ ʄʘʭʘʣʣʠʡ ʉʘʤʘʨʢʘʥʜ ʦʙʠ ʥʘʚʚʦʪʠ ʧʨʠ ʥʘʤʘʯʠ-
ʚʘʥʠʠ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʨʘʩʪʚʦʨʝ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ.  

ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʚ ʧʣʦʜʘʭ ʜʳʥʠ ʙʳʣʦ ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʘʭʘʨʘ(8,0-8,3%) ʠ ʩʫʭʠʭ ʚʝ-
ʱʝʩʪʚ(11,2-11,4%). 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ ʥʘʤʘʯʠʚʘʥʠʷ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ ʯʠʩʪʦʡ ʚʦʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ʧʦ ʩʦʨʪʘʤ ʩʦʩʪʘʚʠʣʘ 29,2-34,8 ʮ/ʛʘ. ɺ ʚʘʨʠʘʥʪʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʚ 
ʨʘʩʪʚʦʨʝ ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʫʨʦʞʘʡʥʦʩʪʴ 294,1-301,0 ʮ/ʛʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
ʫʨʦʞʘʡʥʦʩʪʴ ʩ ʛʝʢʪʘʨʘ ʩʦʩʪʘʚʠʣʘ 17,4-17,6 ʮ/ʛʘ. 

ɻʴʛʧʝʴ. 1. ʇʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʜʳʥʠ ʚ ʫʩʣʦʚʠʷʭ ʚʥʦʚʴ ʦʩʚʦʝʥʥʳʭ ʦʨʦʰʘʝʤʳʭ ʩʝʨʦʟʸʤʥʳʭ ʧʦʯʚʘʭ 
ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʝʶʪʩʷ ʩʧʦʩʦʙʳ ʧʨʝʜʧʦʩʝʚʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʩʝʤʷʥ ʢ ʧʦʩʝʚʫ . 

2. ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʨʦʞʘʷ ʩʦʨʪʦʚ ʜʳʥʠ ʆʢ-
ʫʨʫʛ-1157 ʠ ʄʘʭʘʣʣʠʡ ʉʘʤʘʨʢʘʥʜ ʦʙʠ ʥʘʚʚʦʪʠ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʝʤʷʥ ʚ 10 ʣ ʨʘʩʪʚʦʨʝ 
ʨʦʩʪʦʚʳʭ ʚʝʱʝʩʪʚ-10 ʤʛ ʷʥʪʘʨʥʦʡ ʢʠʩʣʦʪʳ +20 ʤʛ ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ ʠʣʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʵʢʩ-
ʪʨʘʢʪʘ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ ʧʰʝʥʠʮʳ (0,2 ʢʛ ʥʘ 10 ʣ ʚʦʜʳ).  

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʆ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʧʦ ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʟʚʠʪʠʶ ʦʪʨʘʩʣʠ ʧʣʦʜʦʦʚʦʱʝʚʦʜʩʪʚʘ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ʋʟʙʝʢʠʩʪʘʥ. ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʧʨʝʟʠʜʝʥʪʘ ʈʋ ʦʪ 29 ʤʘʨʪʘ 2018 ʛ. ʟʘ ˉ 5388. 
2. ʆʩʪʦʥʘץʫʣʦʚ ʊ.ʕ., ɾʘʙʙʦʨʦʚ ʐ. ɼʳʥʠ ʉʘʤʘʨʢʘʥʜʘ. ʉʘʤʘʨץʘʥʜ. 2010, 14 ʩʪʨ. 
3. ʆʩʪʦʥʘץʫʣʦʚ ʊ.ʕ., ɿʫʝʚ ɺ.ʀ., פʦʜʠʨʭʫʞʘʝʚ ʆ., ʆʚʦʱʝʚʦʜʩʪʚʦ. ʊʘʰʢʝʥʪ. 2008. 
4. ɺʝʙ ʩʘʡʪʳ: www.agro.uz, www.ziyonet.uz 
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Ã´º 930.1 

ÀÃÁÁº¸¹ ¿°ÂÀ¸¾Â¸·¼ ½° Ä¾½µ 
½¾À¼°½½Áº¾¹ Âµ¾À¸¸ 

±ÕáÕÔØÝ ²ÐÛÕàØÙ ³ÕÞàÓØÕÒØç 
ʋʯʠʪʝʣʴ ʠʩʪʦʨʠʠ ʠ ʦʙʱʝʩʪʚʦʟʥʘʥʠʷ 1 ʢʘʪʝʛʦʨʠʠ 

ʄɹʆʋ ʩʨʝʜʥʷʷ ʦʙʱʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ʠʤ. ʂʠʨʦʚʘ 

 
ʂʪʦ ʤʳ, ʩʚʦʙʦʜʥʳʝ ʠ ʛʦʨʜʳʝ ʩʣʘʚʷʥʝ ʠʜʫʱʠʝ ʩʚʦʠʤ ʧʫʪʝʤ ʠ ʩʦʟʜʘʶʱʠʝ ʩʘʤʠ ʩʦʙʩʪʚʝʥʥʫʶ ʩʫʜʴ-

ʙʫ ʠʣʠ ʢʘʢ ʩʢʘʟʘʣ ʢʣʘʩʩʠʢ çʪʚʘʨʠ ʜʨʦʞʘʱʠʝè ʚʝʜʦʤʳʝ ʥʝʚʝʜʦʤʦʡ ʠ ʯʫʞʝʨʦʜʥʦʡ ʩʠʣʦʡ? ʅʦʨʤʘʥʥʩʢʘʷ 
ʪʝʦʨʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʥʝʨʘʟʨʝʰʠʤʳʭ ʧʦ ʩʝʡ ʜʝʥʴ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʚʦʧʨʦʩʦʚ, ʢʦʪʦ-
ʨʳʡ ʙʫʜʦʨʘʞʠʪ ʫʤʳ ʫʯʝʥʳʭ ʠ ʧʨʦʩʪʳʭ ʦʙʳʚʘʪʝʣʝʡ. ʇʦʷʚʠʣʘʩʴ ʵʪʘ ʪʝʦʨʠʷ ʥʝ ʪʘʢ ʜʘʚʥʦ ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 
çʧʨʦʟʘʧʘʜʥʦʡè ʧʦʣʠʪʠʢʠ ʇʝʪʨʘ1. 

ʊʝ ʩʪʦʨʦʥʥʠʢʠ çʧʨʠʟʚʘʥʠʷ ʚʘʨʷʛʦʚè ʢʘʢ ʬʘʢʪʘ ï ʥʦʨʤʘʥʠʩʪʳ ï ʜʝʣʘʶʪ ʘʢʮʝʥʪ ʥʘ ʥʝʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʨʫʩʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. ɸʥʪʠʥʦʨʤʘʥʠʩʪʳ ʚʩʝʛʜʘ ʛʦʚʦʨʠʣʠ, ʯʪʦ çʧʨʠʟʚʘʥʠʝ ʚʘ-
ʨʷʛʦʚè ï ʣʝʛʝʥʜʘ, ʘ ʥʦʨʤʘʥʩʢʘʷ ʪʝʦʨʠʷ ʥʝ ʩʦʩʪʦʷʪʝʣʴʥʘ. ʕʪʦʡ ʧʦʣʝʤʠʢʝ ʙʦʣʝʝ 200 ʣʝʪ. ʆʬʠʮʠʘʣʴʥʦʝ 
ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʦʨʤʘʥʥʩʢʘʷ ʪʝʦʨʠʷ ʧʦʣʫʯʠʣʘ ʚ 30-40-ʝ ʛʦʜʳ XVIII ʚʝʢʘ, ʢʦʛʜʘ ʤʥʦʛʠʝ ʚʳʩʰʠʝ ʜʦʣʞ-
ʥʦʩʪʠ ʧʨʠ ʜʚʦʨʝ ʙʳʣʠ ʟʘʥʷʪʳ ʥʝʤʝʮʢʠʤʠ ʜʚʦʨʷʥʘʤʠ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʠ ʚʝʩʴ ʧʝʨʚʳʡ ʩʦʩʪʘʚ ɸʢʘʜʝʤʠʠ 
ʅʘʫʢ ʙʳʣ ʫʢʦʤʧʣʝʢʪʦʚʘʥ ʥʝʤʝʮʢʠʤʠ ʫʯʝʥʳʤʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʣʠ ʵʪʫ ʪʝʦʨʠʶ ʥʝʤʝʮʢʠʝ ʫʯʝʥʳʝ 
ɹʘʡʝʨ ʠ ʄʠʣʣʝʨ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʦʣʠʪʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ. ʏʫʪʴ ʧʦʟʞʝ ʵʪʫ ʪʝʦʨʠʶ ʨʘʟʚʠʣ ʐʣʝʪʮʝʨ. ʅʘ 
ʦʧʫʙʣʠʢʦʚʘʥʠʝ ʪʝʦʨʠʠ ʤʛʥʦʚʝʥʥʦ ʩʨʝʘʛʠʨʦʚʘʣʠ ʥʝʢʦʪʦʨʳʝ ʨʫʩʩʢʠʝ ʫʯʝʥʳʝ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʄ. ɺ. ʃʦʤʦ-
ʥʦʩʦʚ. ʅʘʜʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʪʘ ʨʝʘʢʮʠʷ ʙʳʣʘ ʚʳʟʚʘʥʘ ʝʩʪʝʩʪʚʝʥʥʳʤ ʯʫʚʩʪʚʦʤ ʫʱʝʤʣʝʥʥʦʛʦ ʜʦʩʪʦʠʥ-
ʩʪʚʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʣʶʙʦʡ ʨʫʩʩʢʠʡ ʯʝʣʦʚʝʢ ʜʦʣʞʝʥ ʙʳʣ ʚʦʩʧʨʠʥʷʪʴ ʵʪʫ ʪʝʦʨʠʶ ʢʘʢ ʣʠʯʥʦʝ ʦʩʢʦʨʙʣʝ-
ʥʠʝ ʠ ʢʘʢ ʦʩʢʦʨʙʣʝʥʠʝ ʨʫʩʩʢʦʡ ʥʘʮʠʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʪʘʢʠʝ ʣʶʜʠ, ʢʘʢ ʃʦʤʦʥʦʩʦʚ. ʅʦʨʤʘʥʩʢʘʷ ʪʝʦʨʠʷ - 
ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʜʠʩʢʫʩʩʠʦʥʥʳʭ ʘʩʧʝʢʪʦʚ ʠʩʪʦʨʠʠ ʈʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʉʘʤʘ ʧʦ ʩʝʙʝ ʵʪʘ ʪʝʦʨʠʷ 
ʷʚʣʷʝʪʩʷ ʚʘʨʚʘʨʩʢʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʥʘʰʝʡ ʠʩʪʦʨʠʠ ʠ ʢ ʝʝ ʠʩʪʦʢʘʤ ʚ ʯʘʩʪʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʥʘ ʦʩʥʦʚʝ 
ʵʪʦʡ ʪʝʦʨʠʠ ʚʩʝʡ ʨʫʩʩʢʦʡ ʥʘʮʠʠ ʚʤʝʥʷʣʘʩʴ ʥʝʢʘʷ ʚʪʦʨʦʩʪʝʧʝʥʥʦʩʪʴ, ʚʨʦʜʝ ʙʳ ʥʘ ʜʦʩʪʦʚʝʨʥʳʭ ʬʘʢʪʘʭ 
ʨʫʩʩʢʦʤʫ ʥʘʨʦʜʫ ʧʨʠʧʠʩʳʚʘʣʘʩʴ ʩʪʨʘʰʥʘʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʜʘʞʝ ʚ ʩʫʛʫʙʦ ʥʘʮʠʦʥʘʣʴʥʳʭ ʚʦʧʨʦʩʘʭ. 
ʆʧʩʥʙʦʪʣʙʸ ʫʞʧʩʡʸ - ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʩʦʛʣʘʩʥʦ ʩ ʢʦʪʦʨʳʤʠ, ʠʤʝʥʥʦ ʩʢʘʥʜʠʥʘʚʳ (ʪ.ʝ. 
"ʚʘʨʷʛʠ"), ʙʫʜʫʯʠ ʧʨʠʟʚʘʥʳ ʧʨʘʚʠʪʴ ʈʫʩʴʶ, ʟʘʣʦʞʠʣʠ ʥʘ ʥʝʡ ʧʝʨʚʳʝ ʦʩʥʦʚʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ. ʉʦ-
ʛʣʘʩʥʦ ʩ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʝʡ, ʥʝʢʦʪʦʨʳʝ ʟʘʧʘʜʥʳʝ ʠ ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʩʪʘʚʷʪ ʚʦʧʨʦʩ ʥʝ ʦ ʚʣʠʷʥʠʠ 
ʚʘʨʷʛʦʚ ʥʘ ʫʞʝ ʩʬʦʨʤʠʨʦʚʘʚʰʠʝʩʷ ʧʣʝʤʝʥʘ ʩʣʘʚʷʥ, ʘ ʦ ʚʣʠʷʥʠʠ ʚʘʨʷʛʦʚ ʥʘ ʩʘʤʦ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʈʫʩʠ 
ʢʘʢ ʨʘʟʚʠʪʦʛʦ, ʩʠʣʴʥʦʛʦ ʠ ʥʝʟʘʚʠʩʠʤʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʇʦ ʢʘʥʦʥʘʤ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʝ 
ʥʝʧʨʘʚʠʣʴʥʦʤ ʪʦʣʢʦʚʘʥʠʠ ʨʫʩʩʢʠʭ ʣʝʪʦʧʠʩʝʡ, ʂʠʝʚʩʢʘʷ ʈʫʩʴ ʙʳʣʘ ʩʦʟʜʘʥʘ ʰʚʝʜʩʢʠʤʠ ʚʠʢʠʥʛʘʤʠ, ʧʦʜ-
ʯʠʥʠʚ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʝ ʧʣʝʤʝʥʘ ʠ ʩʦʩʪʘʚʠʚʰʠʤʠ ʛʦʩʧʦʜʩʪʚʫʶʱʠʡ ʢʣʘʩʩ ʜʨʝʚʥʝʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʘ, 
ʚʦ ʛʣʘʚʝ ʩ ʢʥʷʟʴʷʤʠ - ʈʶʨʠʢʦʚʠʯʘʤʠ. ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʜʚʫʭ ʚʝʢʦʚ ʨʫʩʩʢʦ-ʩʢʘʥʜʠʥʘʚʩʢʠʝ ʦʪʥʦʰʝʥʠʷ IX-XI 
ʚʚ. ʙʳʣʠ ʧʨʝʜʤʝʪʦʤ ʦʩʪʨʦʡ ʜʠʩʢʫʩʩʠʠ ʤʝʞʜʫ ʥʦʨʤʘʥʠʩʪʘʤʠ ʠ ʘʥʪʠʥʦʨʤʘʥʠʩʪʘʤʠ.  

ʂʦʨʦʪʢʠʡ ʦʪʨʳʚʦʢ ʠʟ ç ʇʦʚʝʩʪʠ ɺʨʝʤʝʥʥʳʭ ʣʝʪè, ʧʨʠʥʷʪʳʡ ʥʘ ʚʝʨʫ ʨʷʜʦʤ ʠʩʪʦʨʠʢʦʚ, ʠ ʧʦʣʦʞʠʣ 
ʥʘʯʘʣʦ ʧʦʩʪʨʦʝʥʠʶ ʥʦʨʤʘʥʥʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʈʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ. ʅʦʨʤʘʥʥʩʢʘʷ ʪʝʦʨʠʷ 
ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʜʚʘ ʦʙʱʝʠʟʚʝʩʪʥʳʭ ʧʫʥʢʪʘ: ʚʦ-ʧʝʨʚʳʭ, ʥʦʨʤʘʥʠʩʪʳ ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʧʨʠʰʝʜʰʠʝ ʚʘʨʷ-

ɹʦʦʧʫʙʯʡʸ: ʉʪʘʪʴʷ ʟʘʪʨʘʛʠʚʘʝʪ ʧʨʦʙʣʝʤʳ  ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʦʛʨʘʬʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʪʘʥʦʚʣʝʥʠʷ 
ʨʫʩʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ, ʜʦʢʘʟʳʚʘʝʪ  ʧʩʝʚʜʦʥʘʫʯʥʦʩʪʴ ʠ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʦʨʤʘʥʩʢʦʡ ʪʝʦʨʠʠ, 
ʧʨʠʟʳʚʘʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚʘʞʥʳʝ ʧʝʨʠʦʜʳ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠʩʪʦʨʠʠ ʥʘ ʦʩʥʦʚʝ ʧʘʪʨʠʦʪʠʟʤʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʥʦʨʤʘʥʠʩʪʳ, ʘʥʪʠʥʦʨʤʘʥʠʩʪʳ, ʧʘʪʨʠʦʪʠʟʤ, ʥʦʨʤʘʥʥʩʢʘʷ ʪʝʦʨʠʷ. 
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ʛʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʣʠ ʛʦʩʫʜʘʨʩʪʚʦ, ʯʪʦ ʤʝʩʪʥʦʤʫ ʥʘʩʝʣʝʥʠʶ ʙʳʣʦ ʥʝ ʧʦʜ ʩʠʣʫ; ʠ, ʚʦ-ʚʪʦʨʳʭ, ʚʘʨʷʛʠ 
ʦʢʘʟʘʣʠ ʦʛʨʦʤʥʦʝ ʢʫʣʴʪʫʨʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʚʦʩʪʦʯʥʳʭ ʩʣʘʚʷʥ. ʆʙʱʠʡ ʩʤʳʩʣ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʠ ʩʦʚʝʨ-
ʰʝʥʥʦ ʷʩʝʥ: ʩʢʘʥʜʠʥʘʚʳ ʩʦʟʜʘʣʠ ʨʫʩʩʢʠʡ ʥʘʨʦʜ, ʧʦʜʘʨʠʣʠ ʝʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴ, ʢʫʣʴʪʫʨʫ, ʚʤʝʩʪʝ ʩ 
ʪʝʤ ʧʦʜʯʠʥʠʚ ʝʛʦ ʩʝʙʝ. ʂʘʢ ʠʩʪʠʥʥʳʡ ʨʫʩʩʢʠʡ ʧʘʪʨʠʦʪ, ʄ.ɺ. ʃʦʤʦʥʦʩʦʚ ʧʦʜʚʝʨʛ ʫʥʠʯʪʦʞʘʶʱʝʡ ʢʨʠʪʠʢʝ 
ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ çʘʥʪʠʥʘʫʯʥʦʡ ʢʦʥʮʝʧʮʠʠ ʛʝʥʝʟʠʩʘ ɼʨʝʚʥʝʡ ʈʫʩʠè. ɼʨʝʚʥʝʨʫʩʩʢʦʝ ʛʦʩʫʜʘʨ-
ʩʪʚʦ, ʧʦ ʤʥʝʥʠʶ ʃʦʤʦʥʦʩʦʚʘ, ʩʫʱʝʩʪʚʦʚʘʣʦ ʟʘʜʦʣʛʦ ʜʦ ʧʨʠʟʚʘʥʠʷ ʚʘʨʷʛʦʚ-ʨʦʩʩʦʚ ʚ ʬʦʨʤʝ ʨʘʟʦʙʱʝʥ-
ʥʳʭ ʧʣʝʤʝʥʥʳʭ ʩʦʶʟʦʚ ʠ ʦʪʜʝʣʴʥʳʭ ʢʥʷʞʝʩʪʚ. ʇʣʝʤʝʥʥʳʝ ʩʦʶʟʳ ʶʞʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʩʣʘʚʷʥ, ʢʦʪʦʨʳʝ 
çʙʝʟ ʤʦʥʘʨʭʠʠ ʧʦʯʠʪʘʣʠ ʩʝʙʷ ʚʦʣʴʥʳʤʠè, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʷʚʥʦ ʪʷʛʦʪʠʣʠʩʴ ʢʘʢʦʡ-ʣʠʙʦ ʚʣʘʩʪʴʶ.  

ʃʦʤʦʥʦʩʦʚ ʝʱʝ ʨʘʟ ʧʦʜʯʝʨʢʠʚʘʝʪ ʩʚʦʙʦʜʦʣʶʙʠʝ ʩʣʘʚʷʥʩʢʠʭ ʧʣʝʤʝʥ ʠ ʠʭ ʥʝʪʝʨʧʠʤʦʝ ʦʪʥʦʰʝʥʠʝ 
ʢʦ ʚʩʷʢʦʤʫ ʫʛʥʝʪʝʥʠʶ. ʊʝʤ ʩʘʤʳʤ ʢʦʩʚʝʥʥʦ ʃʦʤʦʥʦʩʦʚ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʥʷʞʝʩʢʘʷ ʚʣʘʩʪʴ ʩʫʱʝʩʪʚʦʚʘʣʘ 
ʥʝ ʚʩʝʛʜʘ, ʘ ʷʚʠʣʘʩʴ ʧʨʦʜʫʢʪʦʤ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɼʨʝʚʥʝʡ ʈʫʩʠ. ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʧʦʢʘʟʘʣ ʦʥ ʵʪʦ 
ʥʘ ʧʨʠʤʝʨʝ ʜʨʝʚʥʝʛʦ ʅʦʚʛʦʨʦʜʘ, ʛʜʝ çʥʦʚʦʛʦʨʦʜʮʳ ʚʘʨʷʛʘʤ ʦʪʢʘʟʘʣʠ ʚ ʜʘʥʠ ʠ ʩʪʘʣʠ ʩʘʤʠ ʩʦʙʦʶ ʧʨʘ-
ʚʠʪʝʣʴʩʪʚʦʚʘʪʴè. ɺ ʤʦʤʝʥʪ ʦʩʪʨʳʭ ʢʣʘʩʩʦʚʳʭ ʧʨʦʪʠʚʦʨʝʯʠʡ ʦʙʨʘʪʠʣʠʩʴ ʥʦʚʛʦʨʦʜʮʳ (ʘ ʪʦʯʥʝʝ, ʪʘ 
ʯʘʩʪʴ ʥʦʚʛʦʨʦʜʮʝʚ, ʢʦʪʦʨʘʷ ʦʜʝʨʞʘʣʘ ʧʦʙʝʜʫ ʚ ʵʪʦʡ ʙʦʨʴʙʝ) ʢ ʚʘʨʷʛʘʤ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʩʣʦʚʘʤʠ: "ʟʝʤ-
ʣʷ ʥʘʰʘ ʚʝʣʠʢʘ ʠ ʦʙʠʣʴʥʘ, ʘ ʥʘʨʷʜʘ ʫ ʥʘʩ ʥʝʪʫ; ʜʘ ʧʦʡʜʝʪʝ ʢ ʥʘʤ ʢʥʷʞʠʪʴ ʠ ʚʣʘʜʝʪʴ ʥʘʤʠ".ɸʢʮʝʥʪʠʨʫʷ 
ʥʘ ʵʪʦʤ ʬʘʢʪʝ ʚʥʠʤʘʥʠʝ, ʃʦʤʦʥʦʩʦʚ ʧʦʜʯʝʨʢʠʚʘʝʪ, ʯʪʦ ʥʝ ʩʣʘʙʦʩʪʴ ʠ ʥʝ ʥʝʩʧʦʩʦʙʥʦʩʪʴ ʨʦʩʩʦʚ ʢ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʢʘʢ ʵʪʦ ʫʧʦʨʥʦ ʩʪʘʨʘʣʠʩʴ ʫʪʚʝʨʞʜʘʪʴ ʩʪʦʨʦʥʥʠʢʠ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʠ, ʘ 
ʢʣʘʩʩʦʚʳʝ ʧʨʦʪʠʚʦʨʝʯʠʷ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʦʜʘʚʣʝʥʳ ʩʠʣʦʡ ʚʘʨʷʞʩʢʦʡ ʜʨʫʞʠʥʳ, ʷʚʠʣʠʩʴ ʧʨʠʯʠʥʦʡ ʧʨʠ-
ʟʚʘʥʠʷ ʚʘʨʷʛʦʚ. ʈʦʩʩʠʡʩʢʠʡ ʠʩʪʦʨʠʢ ʉ. ʄ. ʉʦʣʦʚʴʝʚ: çʅʦʨʤʘʥʥʳ ʥʝ ʙʳʣʠ ʛʦʩʧʦʜʩʪʚʫʶʱʠʤ ʧʣʝʤʝʥʝʤ, 
ʦʥʠ ʪʦʣʴʢʦ ʩʣʫʞʠʣʠ ʢʥʷʟʴʷʤ ʪʫʟʝʤʥʳʭ ʧʣʝʤʝʥ; ʤʥʦʛʠʝ ʩʣʫʞʠʣʠ ʪʦʣʴʢʦ ʚʨʝʤʝʥʥʦ; ʪʝ ʞʝ, ʢʦʪʦʨʳʝ ʦʩʪʘ-
ʚʘʣʠʩʴ ʚ ʈʫʩʠ ʥʘʚʩʝʛʜʘ, ʧʦ ʩʚʦʝʡ ʯʠʩʣʝʥʥʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦʩʪʠ ʙʳʩʪʨʦ ʩʣʠʚʘʣʠʩʴ ʩ ʪʫʟʝʤʮʘʤʠ, ʪʝʤ ʙʦ-
ʣʝʝ ʯʪʦ ʚ ʩʚʦʝʤ ʥʘʨʦʜʥʦʤ ʙʳʪʝ ʥʝ ʥʘʭʦʜʠʣʠ ʧʨʝʧʷʪʩʪʚʠʡ ʢ ʵʪʦʤʫ ʩʣʠʷʥʠʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʥʘʯʘʣʝ 
ʨʫʩʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʨʝʯʠ ʦ ʛʦʩʧʦʜʩʪʚʝ ʥʦʨʤʘʥʥʦʚ, ʦ ʥʦʨʤʘʥʥʩʢʦʤ ʧʝʨʠʦʜʝè. ʅʦ ʤʥʝʥʠʷ 
ʨʘʟʜʝʣʠʣʠʩʴ ʠ ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ ʧʦʜʝʣʠʣʠʩʴ ʥʘ ʧʨʠʚʝʨʞʝʥʮʝʚ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʠ (ʥʦʨʤʘʥʠʩʪʦʚ) ʠ 
çʘʥʪʠʥʦʨʤʘʥʠʩʪʦʚè, ʨʘʩʩʤʘʪʨʠʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʘʪʨʠʦʪʠʟʤʘ. ɺ ʩʦʚʝʪʩʢʠʝ ʚʨʝʤʝʥʘ ʩʧʦʨ 
ʧʨʦʜʦʣʞʠʣʩʷ, ʚʝʜʫʱʫʶ ʨʦʣʴ ʩʢʘʥʜʠʥʘʚʦʚ ʚ ʩʦʟʜʘʥʠʠ ɼʨʝʚʥʝʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʠʟʥʘʚʘʣʦ ʧʦʜʘʚ-
ʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʝʪʩʢʠʭ ʫʯʝʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʄ.ʅ. ʇʦʢʨʦʚʩʢʠʡ ʠ ʀ.ɸ. ʈʦʞʢʦʚ. ʇʦ ʤʥʝʥʠʶ ʧʦ-
ʩʣʝʜʥʝʛʦ ʥʘ ʈʫʩʠ "ʛʦʩʫʜʘʨʩʪʚʦ ʦʙʨʘʟʦʚʘʣʦʩʴ ʧʫʪʝʤ ʟʘʚʦʝʚʘʥʠʡ, ʩʜʝʣʘʥʥʳʭ ʈʶʨʠʢʦʤ ʠ ʦʩʦʙʝʥʥʦ ʆʣʝ-
ʛʦʤ". ʕʪʦ ʚʳʩʢʘʟʳʚʘʥʠʝ ʢʘʢ ʥʝʣʴʟʷ ʣʫʯʰʝ ʠʣʣʶʩʪʨʠʨʫʝʪ ʧʦʣʦʞʝʥʠʝ, ʩʣʦʞʠʚʰʝʝʩʷ ʚ ʨʫʩʩʢʦʡ ʥʘʫʢʝ ʚ ʪʦ 
ʚʨʝʤʷ. ɺ XVIII - ʥʘʯʘʣʝ XX ʚʝʢʘ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʝ ʠʩʪʦʨʠʢʠ ʧʨʠʟʥʘʚʘʣʠ ʪʝʟʠʩ ʦʙ ʦʩʥʦʚʘʥʠʠ ʩʢʘʥʜʠ-
ʥʘʚʘʤʠ ɼʨʝʚʥʝʡ ʈʫʩʠ, ʥʦ ʩʧʝʮʠʘʣʴʥʦ ʵʪʦʡ ʧʨʦʙʣʝʤʦʡ ʥʝ ʟʘʥʠʤʘʣʠʩʴ. ɺ 20 ʚʝʢʝ ʚ ʨʫʩʩʢʦʡ ʠʩʪʦʨʠʦʛʨʘ-
ʬʠʠ ʧʝʨʚʳʤ ʩ ʧʨʷʤʦʡ ʢʨʠʪʠʢʦʡ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʠ ʚʳʩʪʫʧʠʣ ɺ.ɸ. ʇʘʨʭʦʤʝʥʢʦ. 
ʆʥ ʨʘʟʦʙʨʘʣ ʦʩʥʦʚʥʳʝ ʜʦʚʦʜʳ ʥʦʨʤʘʥʠʩʪʩʢʦʡ ʰʢʦʣʳ ʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʪʠ ʜʦʚʦʜʳ ʥʝ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ 
ʩʝʨʴʝʟʥʦʤ ʘʥʘʣʠʟʝ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ, ʠ ʧʦʵʪʦʤʫ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʫʙʝʜʠʪʝʣʴʥʳ. ʀʟʣʦʞʝʥʠʝ 
ʥʦʨʤʘʥʥʩʢʦʡ ʧʨʦʙʣʝʤʳ ʩ ʧʦʟʠʮʠʡ ʩʦʚʝʪʩʢʦʡ ʥʘʫʢʠ ʜʘʥʦ ʚ ʢʥʠʛʝ ɺ.ɺ. ʄʘʚʨʦʜʠʥʘ. ɸʚʪʦʨ ʟʘʥʦʚʦ ʧʦʜʚʝʨʛ 
ʢʨʠʪʠʯʝʩʢʦʤʫ ʘʥʘʣʠʟʫ ʘʨʛʫʤʝʥʪʘʮʠʶ ʥʦʨʤʘʥʠʩʪʦʚ, ʦʪʤʝʪʠʣ ʚʩʝ ʦʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ, ʩʚʠʜʝ-
ʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʭ ʫʯʘʩʪʠʷ ʥʦʨʤʘʥʥʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʥʘ ʈʫʩʠ, ʥʦ ʚ ʪʦ 
ʞʝ ʚʨʝʤʷ ʧʦʢʘʟʘʣ ʦʛʨʘʥʠʯʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʵʪʦʛʦ ʫʯʘʩʪʠʷ ʚ ʛʨʘʥʜʠʦʟʥʦʤ ʧʨʦʮʝʩʩʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʛʦʩʫ-
ʜʘʨʩʪʚʘ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ, ʷʚʠʚʰʠʤʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʥʦʛʦʚʝʢʦʚʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʉʘʤʘʷ ʩʪʘʨʘʷ ʠ ʧʦʧʫʣʷʨʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʦʨʤʘʥʠʩʪʦʚ ʛʣʘʩʠʪ: ɼʨʝʚʥʝʨʫʩʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ ʙʳʣʦ, 
ʩʦʛʣʘʩʥʦ ʵʪʦʡ ʪʝʦʨʠʠ, ʩʦʟʜʘʥʦ ʥʦʨʤʘʥʥʘʤʠ, ʟʘʚʦʝʚʘʚʰʠʤʠ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʝ ʟʝʤʣʠ ʠ ʫʩʪʘʥʦʚʠʚʰʠ-
ʤʠ ʩʚʦʝ ʛʦʩʧʦʜʩʪʚʦ ʥʘʜ ʤʝʩʪʥʳʤ ʥʘʩʝʣʝʥʠʝʤ. ɼʦʧʫʩʪʠʤ, ʥʦ ʫʩʪʘʥʦʚʣʝʥʠʝ ʥʘʩʠʣʴʩʪʚʝʥʥʦʛʦ ʛʦʩʧʦʜʩʪʚʘ 
ʝʱʝ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʛʦʩʫʜʘʨʩʪʚʘ, ʜʘ ʠ ʚʦʦʙʱʝ ʩʧʨʘʚʝʜʣʠʚʳʤ ʛʦʩʫʜʘʨʩʪʚʦʤ. ʀ ʧʦʯʝʤʫ 
ʟʘʧʘʜʥʫʶ ʬʝʦʜʘʣʴʥʫʶ ʬʦʨʤʫ ʛʦʩʫʜʘʨʩʪʚʘ, ʯʫʪʴ ʥʝ ʩʢʘʟʘʣ çʟʘʧʘʜʥʦʡ ʜʝʤʦʢʨʘʪʠʠè, ʥʫʞʥʦ ʩʯʠʪʘʪʴ ʦʩ-
ʥʦʚʥʦʡ ʠ ʧʨʦʛʨʝʩʩʠʚʥʦʡ? ʅʘʚʝʨʥʦʝ ʚ ʵʪʦʤ ʠ ʢʨʦʝʪʩʷ ʠʟʚʝʯʥʘʷ ʥʝʧʨʠʷʟʥʴ ʠ ʦʪʢʨʳʪʘʷ ʚʨʘʞʜʝʙʥʦʩʪʴ  
ʥʘʰʝʛʦ ʥʘʨʦʜʘ ʢ ʚʣʘʩʪʠ, ʧʨʦʷʚʣʷʚʰʘʷʩʷ ʥʘ ʧʨʦʪʷʞʝʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ ʚ ʩʤʫʪʘʭ, ʛʨʘʞʜʘʥʩʢʠʭ 
ʚʦʡʥʘʭ ʠ ʨʝʚʦʣʶʮʠʷʭ. ʋʚʝʨʝʥ, ʯʪʦ ʫ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʭ ʧʣʝʤʝʥ ʙʳʣʘ ʠʟʜʨʝʚʣʝ ʩʘʤʦʙʳʪʥʘʷ ʠ ʙʦʣʝʝ 
ʛʫʤʘʥʥʘʷ ʬʦʨʤʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʪ.ʝ. ʛʦʩʫʜʘʨʩʪʚʘ. ʇʨʠʤʝʨʦʤ ʪʦʤʫ ʩʣʫʞʠʪ ʥʦʚʛʦʨʦʜʩʢʘʷ ʨʝʩʧʫʙʣʠʢʘ. 

ʐʘʪʢʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʫ ʜʨʫʛʦʛʦ ʦʩʥʦʚʥʦʛʦ ʧʫʥʢʪʘ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʠ-ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʩʣʦʚʘ "ʚʘ-
ʨʷʛʠ".ʉʨʝʜʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʠʧʦʪʝʟ ʝʩʪʴ ʠ ʪʘʢʘʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʝ ʩʢʘʥʜʠʥʘʚʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝ-
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ʥʠʝ ʵʪʦʛʦ ʪʝʨʤʠʥʘ, ʘ ʨʫʩʩʢʦʝ. ɽʱʝ ʚ XVII ʚ. ʉ. ɻʝʨʙʝʨʰʪʝʡʥ ʧʨʦʚʦʜʠʣ ʧʘʨʘʣʣʝʣʠ ʤʝʞʜʫ ʠʤʝʥʝʤ "ʚʘʨ̫-
ʛʠ" ʠ ʥʘʟʚʘʥʠʝʤ ʦʜʥʦʛʦ ʠʟ ʙʘʣʪʠʡʩʢʠʭ ʩʣʘʚʷʥʩʢʠʭ ʧʣʝʤʝʥ-ʚʘʨʛʦʚ. ʕʪʘ ʠʜʝʷ ʙʳʣʘ ʨʘʟʚʠʪʘ ʃʦʤʦʥʦʩʦ-
ʚʳʤ, ʧʦʟʞʝ - ʉʚʠʩʪʫʥʦʤ. ʆʙʱʠʡ ʩʤʳʩʣ ʠʭ ʛʠʧʦʪʝʟ ʩʚʦʜʠʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ "ʚʘʨʷʛʠ" - ʵʪʦ ʧʨʠʰʝʣʴʮʳ ʠʟ 
ʙʘʣʪʠʡʩʢʠʭ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʥʘʥʠʤʘʣʠʩʴ ʥʘ ʩʣʫʞʙʫ ʢ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʠʤ ʢʥʷʟʴʷ. ɽʩʣʠ ʠʩʭʦʜʠʪʴ ʠʟ 
ʧʨʘʚʠʣʴʥʦʩʪʠ ʵʪʠʭ ʛʠʧʦʪʝʟ, ʩʪʘʥʦʚʠʪʩʷ ʥʝʧʦʥʷʪʥʳʤ, ʦʪʢʫʜʘ ʚ ʣʝʪʦʧʠʩʠ ʚʟʷʣʦʩʴ ʩʣʦʚʦ "ʚʘʨʷʛʠ". ɹʦʣʴ-
ʰʠʥʩʪʚʦ, ʢʘʢ ʠ ʄʠʭʘʠʣ ɺʘʩʠʣʴʝʚʠʯ ʦʩʧʘʨʠʚʘʣʠ ʣʠʰʴ ʚʘʨʷʞʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʈʶʨʠʢʘ, ʥʦ ʢʦʝ - ʢʪʦ 
ʩʯʝʣ ʝʛʦ ʠ ʚʦʚʩʝ ʣʝʛʝʥʜʘʨʥʳʤ. ʂ ʩʣʦʚʫ ʦ ʨʝʣʠʛʠʠ, ʚʠʟʘʥʪʠʡʩʢʠʝ ʠʩʪʦʯʥʠʢʠ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʨʫʩʩʢʠʝ ʢʥʷ-
ʟʴʷ ʠ ʜʨʫʞʠʥʳ ʤʦʣʠʣʠʩʴ ʣʠʙʦ ʇʝʨʫʥʫ, ʣʠʙʦ ʍʨʠʩʪʫ, ʥʦ ʥʠʢʘʢ ʥʝ ʩʢʘʥʜʠʥʘʚʩʢʠʤ ʙʦʛʘʤ, ʘ ʵʪʦ ʦʯʝʥʴ ʚʘʞ-
ʥʳʡ ʬʘʢʪ. ʉʨʘʚʥʝʥʠʝ ʥʦʨʤʘʥʥʦʚ ʩ ʢʦʥʢʠʩʪʘʜʦʨʘʤʠ ʚ ɸʤʝʨʠʢʝ - ʚ ʢʦʨʥʝ ʦʰʠʙʦʯʥʦ. ʅʦʨʤʘʥʥʳ ʜʘʣʠ ʪʦʣ-
ʯʦʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʠ ʩʦʮʠʘʣʴʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ɼʨʝʚʥʝʡ ʈʫʩʠ - ʵʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʪʘʢʞʝ ʥʝ ʠʤʝʝʪ 
ʧʦʜ ʩʦʙʦʡ ʧʦʯʚʳ. ɼʦʣʛʦʝ ʚʨʝʤʷ ʨʫʩʩʢʦ-ʩʢʘʥʜʠʥʘʚʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʨʘʥʥʝʛʦ ʩʨʝʜʥʝʚʝʢʦʚʴʷ ʨʘʩʩʤʘʪʨʠʚʘ-
ʣʠʩʴ ʣʠʰʴ ʢʘʢ ʚʦʟʜʝʡʩʪʚʠʷ ʩʢʘʥʜʠʥʘʚʦʚ ʥʘ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʝ ʠ ʢʫʣʴʪʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʥʘʨʦʜʦʚ 
ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ. ʅʦ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʧʦ ʙʝʨʝʛʘʤ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ, ʩʫʱʝʩʪʚʦʚʘʣʠ 
ʪʝʩʥʳʝ ʩʚʷʟʠ (ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʝ ʠ ʢʫʣʴʪʫʨʥʳʝ). ɺ ʥʠʭ ʙʳʣʠ ʚʦʚʣʝʯʝʥʳ ʤʥʦʛʠʝ 
ʥʘʨʦʜʳ ʉʝʚʝʨʥʦʡ ʠ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʳ ï ʩʣʘʚʷʥʝ ʠ ʩʢʘʥʜʠʥʘʚʳ, ʙʘʣʪʳ ʠ ʬʠʥʥʳ.  ʂʘʨʪʠʥʘ ʩʢʘʥʜʠʥʘʚ-
ʩʢʦʛʦ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ɺʦʩʪʦʯʥʦʡ ɽʚʨʦʧʝ ʠʤʝʝʪ ʤʦʟʘʠʯʥʳʡ ʭʘʨʘʢʪʝʨ. ʈʦʣʴ ʚʘʨʷʛʦʚ ʚ ʨʘʟʚʠʪʠʠ ʛʦʩʫʜʘʨ-
ʩʪʚʘ ʤʠʥʠʤʘʣʴʥʘ, ʘ ʥʦʨʤʘʥʥʩʢʘʷ ʪʝʦʨʠʷ ʚ ʢʦʨʥʝ ʥʝʚʝʨʥʘ. ʅʦ ʚʥʝ ʚʩʷʢʦʛʦ ʩʦʤʥʝʥʠʷ, ʚʣʠʷʥʠʝ ʩʢʘʥʜʠʥʘ-
ʚʦʚ ʥʘ ʈʫʩʴ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʳʤ. ʆʥʦ ʤʦʛʣʦ ʧʨʦʠʩʭʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʚʩʣʝʜʩʪʚʠʝ ʪʝʩʥʦʛʦ ʦʙ-
ʱʝʥʠʷ ʩʢʘʥʜʠʥʘʚʦʚ ʠ ʩʣʘʚʷʥ, ʥʦ ʧʨʦʩʪʦ ʧʦ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʧʝʨʚʳʝ ʢʥʷʟʴʷ ʥʘ ʈʫʩʠ, ʘ ʟʥʘʯʠʪ ʟʘʢʦʥʥʘʷ 
ʚʣʘʩʪʴ, ʙʳʣʠ ʚʘʨʷʛʘʤʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʝʨʚʘʷ ʧʨʘʚʜʘ ʥʘ ʈʫʩʠ ʙʳʣʘ ʚʘʨʷʞʩʢʘʷ. ʉʘʤ ʬʘʢʪ ʧʨʝʙʳʚʘʥʠʷ 
ʚʘʨʷʞʩʢʠʭ ʜʨʫʞʠʥ ʧʦʜ ʢʦʪʦʨʳʭ ʥʘʥʠʤʘʣʠ ʪʦʛʜʘ ʩʢʘʥʜʠʥʘʚʦʚ, ʥʘ ʩʣʫʞʙʝ ʫ ʩʣʘʚʷʥʩʢʠʭ ʢʥʷʟʝʡ, ʠʭ ʫʯʘ-
ʩʪʠʝ ʚ ʞʠʟʥʠ ʈʫʩʠ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ, ʢʘʢ ʠ ʧʦʩʪʦʷʥʥʳʝ ʚʟʘʠʤʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʢʘʥʜʠʥʘʚʘʤʠ ʠ 
ʈʫʩʴʶ. ʆʜʥʘʢʦ ʥʝʪ ʩʣʝʜʦʚ ʩʢʦʣʴʢʦ-ʥʠʙʫʜʴ ʟʘʤʝʪʥʦʛʦ ʚʣʠʷʥʠʷ ʚʘʨʷʛʦʚ ʥʘ ʩʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 
ʧʦʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʠʪʫʪʳ ʩʣʘʚʷʥ, ʘ ʪʘʢ ʞʝ ʥʘ ʷʟʳʢ ʠ ʢʫʣʴʪʫʨʫ. ɺ ʩʢʘʥʜʠʥʘʚʩʢʠʭ ʩʘʛʘʭ ʈʫʩʴ ï ʩʪʨʘʥʘ ʥʝ-
ʩʤʝʪʥʳʭ ʙʦʛʘʪʩʪʚ. ɸ ʩʣʫʞʙʘ ʨʫʩʩʢʠʤ ʢʥʷʟʴʷʤ ʚʝʨʥʳʡ ʧʫʪʴ ʧʨʠʦʙʨʝʩʪʠ ʩʣʘʚʫ ʠ ʤʦʛʫʱʝʩʪʚʦ. ɸʨʭʝʦʣʦʛʠ 
ʦʪʤʝʯʘʶʪ ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʘʨʷʛʦʚ ʥʘ ʈʫʩʠ ʙʳʣʦ ʥʝ ʚʝʣʠʢʦ. ʅʝ ʦʙʥʘʨʫʞʝʥʦ ʢʘʢʠʭ-ʣʠʙʦ ʜʘʥʥʳʭ ʦ ʢʦʣʦ-
ʥʠʟʘʮʠʠ ʈʫʩʠ ʚʘʨʷʛʘʤʠ. ɺʝʨʩʠʷ ʦʙ ʠʥʦʟʝʤʥʦʤ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʜʠʥʘʩʪʠʠ ʪʠʧʠʯʥʦ ʜʣʷ 
ʜʨʝʚʥʦʩʪʠ ʠ ʩʨʝʜʥʝʚʝʢʦʚʴʷ. ɼʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ ʨʘʩʩʢʘʟʳ ʦ ʧʨʠʟʥʘʥʠʝ ʙʨʠʪʪʘʤʠ ʘʥʛʣʦʩʘʢʩʦʚ ʠ ʩʦ-
ʟʜʘʥʠʝ ɸʥʛʣʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙ ʦʩʥʦʚʘʥʠʝ ʈʠʤʘ ʙʨʘʪʴʷʤʠ ʈʦʤʫʣʦʤ ʠ ʈʝʤʦʤ ʠ ʪ.ʧ. 

ʀʪʘʢ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʪʦʤ, ʯʪʦ ʥʦʨʤʘʥʩʢʘʷ ʪʝʦʨʠʷ ʧʦʪʝʨʧʝʣʘ ʧʦʨʘʞʝʥʠʝ ʧʦʜ ʥʘʪʠʩʢʦʤ ʨʦʩʩʠʡ-
ʩʢʠʭ ʫʯʝʥʳʭ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʦ ʧʨʠʭʦʜʘ ʚʘʨʷʛʦʚ ʈʫʩʴ ʫʞʝ ʙʳʣʘ ʛʦʩʫʜʘʨʩʪʚʦʤ, ʤʦʞʝʪ ʝʱʝ ʧʨʠʤʠʪʠʚ-
ʥʳʤ, ʥʝ ʜʦ ʢʦʥʮʘ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ. ʅʦ ʪʘʢ ʞʝ ʥʝʣʴʟʷ ʦʪʨʠʮʘʪʴ ʠ ʪʦʛʦ, ʯʪʦ ʩʢʘʥʜʠʥʘʚʳ ʚ ʜʦʩʪʘʪʦʯʥʦʡ 
ʤʝʨʝ ʧʦʚʣʠʷʣʠ ʥʘ ʈʫʩʴ ʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʴ. ʇʝʨʚʳʝ ʨʫʩʩʢʠʝ ʢʥʷʟʴʷ, ʙʳʚʰʠʝ ʩʢʘʥʜʠ-
ʥʘʚʘʤʠ, ʚʩʝ-ʪʘʢʠ ʚʥʝʩʣʠ ʤʥʦʛʦ ʥʦʚʦʛʦ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʩʦʚʨʝʤʝʥʥʫʶ ʵʧʦʭʫ ʚʧʦʣʥʝ ʜʦʢʘʟʘʥʘ 
ʥʘʫʯʥʘʷ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʥʦʨʤʘʥʥʩʢʦʡ ʪʝʦʨʠʠ, ʦʙʲʷʩʥʷʶʱʝʡ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ɼʨʝʚʥʝʨʫʩʩʢʦʛʦ ʛʦʩʫ-
ʜʘʨʩʪʚʘ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʠʥʦʟʝʤʥʦʡ ʠʥʠʮʠʘʪʠʚʳ. ʆʜʥʘʢʦ ʝʝ ʧʦʣʠʪʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ 
ʠ ʚ ʥʘʰʠ ʜʥʠ. çʅʦʨʤʘʥʠʩʪʳè ʠʩʭʦʜʷʪ ʠʟ ʧʦʣʦʞʝʥʠʷ ʦ ʷʢʦʙʳ ʠʩʢʦʥʥʦʡ ʦʪʩʪʘʣʦʩʪʠ ʨʫʩʩʢʦʛʦ ʥʘʨʦʜʘ, ʢʦ-
ʪʦʨʳʡ, ʧʦ ʠʭ ʤʥʝʥʠʶ, ʥʝ ʩʧʦʩʦʙʝʥ ʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʠʩʪʦʨʠʯʝʩʢʦʤʫ ʪʚʦʨʯʝʩʪʚʫ. ʆʥʦ ʚʦʟʤʦʞʥʦ, ʢʘʢ 
ʦʥʠ ʧʦʣʘʛʘʶʪ, ʪʦʣʴʢʦ ʧʦʜ ʠʥʦʟʝʤʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʧʦ ʠʥʦʟʝʤʥʳʤ ʦʙʨʘʟʮʘʤ. ʆʙʨʘʟʦʚʘʥʠʝ ʛʦʩʫʜʘʨ-
ʩʪʚʘ ʈʫʩʴ (ɼʨʝʚʥʝʨʫʩʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʘ ʠʣʠ, ʢʘʢ ʝʛʦ ʥʘʟʳʚʘʶʪ ʧʦ ʩʪʦʣʠʮʝ, ʂʠʝʚʩʢʦʡ ʈʫʩʠ)- ʟʘʢʦʥʦʤʝʨ-
ʥʦʝ ʟʘʚʝʨʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ ʧʝʨʚʦʙʳʪʥʦʦʙʱʠʥʥʦʛʦ ʩʪʨʦʷ ʫ ʧʦʣʫʪʦʨʘ ʜʝʩʷʪʢʦʚ 
ʩʣʘʚʷʥʩʢʠʭ ʧʣʝʤʝʥʥʳʭ ʩʦʶʟʦʚ, ʞʠʚʰʠʭ ʥʘ ʧʫʪʠ çʠʟ ʚʘʨʷʛʦʚ ʚ ʛʨʝʢʠè. ʉʣʦʞʠʚʰʠʝʩʷ ʛʦʩʫʜʘʨʩʪʚʦ ʥʘʭʦ-
ʜʠʣʦʩʴ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʩʚʦʝʛʦ ʧʫʪʠ: ʧʝʨʚʦʙʳʪʥʦʦʙʱʠʥʥʳʝ ʪʨʘʜʠʮʠʠ ʝʱʝ ʜʦʣʛʦ ʩʦʭʨʘʥʷʣʠ ʤʝʩʪʦ ʚʦ 
ʚʩʝʭ ʩʬʝʨʘʭ ʞʠʟʥʠ ʚʦʩʪʦʯʥʦʩʣʘʚʷʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʢʦʛʜʘ ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʧʦʜ 
ʜʘʚʣʝʥʠʝʤ ʚʨʘʞʜʝʙʥʳʭ ʠʜʝʦʣʦʛʠʡ ʩʦ ʩʪʦʨʦʥʳ ɿʘʧʘʜʘ, ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚʝʨʫ ʚ ʥʘʰ ʩʘʤʦ-
ʙʳʪʥʳʡ ʠ ʥʝʟʘʚʠʩʠʤʳʡ ʧʫʪʴ ʨʘʟʚʠʪʠʷ. ʆʪʤʝʪʘʷ ʚʩʝ ʯʫʞʜʳʝ ʜʣʷ ʥʘʰʝʛʦ ʥʘʨʦʜʘ ʛʠʧʦʪʝʟʳ, ʦʪʝʯʝʩʪʚʝʥ-
ʥʳʤ ʠʩʪʦʨʠʢʘʤ ʥʫʞʥʦ ʚʳʨʘʙʦʪʘʪʴ ʯʝʪʢʫʶ, ʧʦʜʢʨʝʧʣʝʥʥʫʶ ʥʝʦʩʧʦʨʠʤʳʤʠ ʬʘʢʪʘʤʠ ʩʚʦʶ, ʩʣʘʚʷʥʩʢʫʶ 
ʪʝʦʨʠʶ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʩʪʦʷʱʫʶ ʥʘ ʧʦʟʠʮʠʷʭ ʨʫʩʩʢʦʛʦ ʧʘʪʨʠʦʪʠʟʤʘ. 
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ʢʘʬʝʜʨʳ ʠʥʬʦʨʤʘʪʠʢʠ, ʀʊ ʠ ʄʆʀ 

 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦ-

ʢʘ ʠʩʪʦʨʠʠ. ɺ ʂʦʥʮʝʧʮʠʠ ʥʦʚʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʦ ʚʩʝʤʠʨʥʦʡ ʠʩʪʦʨʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪ-
ʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʰʢʦʣʴʥʦʛʦ ʢʫʨʩʘ ʧʦʤʠʤʦ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʯʝʙʥʠʢʘ, 
ʨʘʙʦʯʝʡ ʪʝʪʨʘʜʠ, ʭʨʝʩʪʦʤʘʪʠʠ, ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʘʪʣʘʩʘ ʠ ʢʥʠʛʠ ʜʣʷ ʯʪʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 
ʩʨʝʜʩʪʚ ʦʙʫʯʝʥʠʷ [1]. 

ɺ ʢʘʯʝʩʪʚʝ ʫʯʝʙʥʠʢʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʨʦʢʘ ʧʦ ʪʝʤʝ çɸʥʛʣʦʩʘʢʩʦʥʩʢʘʷ ɸʥʛʣʠʷè ʚʳʙʨʘʥ ʫʯʝʙʥʠʢ 
ʜʣʷ 6-ʛʦ ʢʣʘʩʩʘ çɺʩʝʦʙʱʘʷ ʠʩʪʦʨʠʷ. ʀʩʪʦʨʠʷ ʩʨʝʜʥʠʭ ʚʝʢʦʚè ɸʛʠʙʘʣʦʚʦʡ ɽ.ɺ., ʠʟʜʘʥʥʳʡ çʇʨʦʩʚʝʱʝ-
ʥʠʝʤè ʚ 2018 ʛʦʜʫ. ɺ ʥʝʤ ʜʘʥʥʳʡ ʤʘʪʝʨʠʘʣ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʘʨʘʛʨʘʬʝ 5 çɸʥʛʣʠʷ ʚ ʨʘʥʥʝʝ ʉʨʝʜʥʝʚʝʢʦ-
ʚʴʝè ʛʣʘʚʳ 1 çʉʪʘʥʦʚʣʝʥʠʝ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɽʚʨʦʧʳ (VI-XI ʚʝʢʘ)è. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʫʯʠʪʝʣʶ ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʫʨʦʢʘ ʪʨʝʙʫʝʪʩʷ ʠʩ-
ʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʪʝʭʥʠʢʫ ʠ ʟʘʨʘʥʝʝ ʧʦʜʛʦʪʦʚʣʝʥʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʢ ʫʨʦʢʫ, ʩʣʘʡʜʳ ʢʦʪʦʨʦʡ ʙʫ-
ʜʫʪ ʩʦʧʨʦʚʦʞʜʘʪʴ ʚʝʩʴ ʭʦʜ ʫʨʦʢʘ.  

ɼʘʥʥʘʷ ʧʨʝʟʝʥʪʘʮʠʷ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-
ʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʰʢʦʣʴʥʦʛʦ ʫʨʦʢʘ ʠʩʪʦʨʠʠ ʧʦ ʪʝʤʝ "ɸʥʛʣʦʩʘʢʩʳ", ʘ ʪʘʢʞʝ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠʭ 
ʚʥʝʜʨʝʥʠʝ ʥʘ ʢʘʞʜʦʤ ʦʪʜʝʣʴʥʦʤ ʵʪʘʧʝ ʫʨʦʢʘ ʥʘ ʙʘʟʝ ʤʘʪʝʨʠʘʣʘ ʰʢʦʣʴʥʦʛʦ ʫʯʝʙʥʠʢʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʰʢʦʣʴʥʳʡ ʫʨʦʢ ʠʩʪʦʨʠʠ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʰʢʦʣʝ, ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ 
ʧʨʝʟʝʥʪʘʮʠʷ, ʠʟʫʯʝʥʠʝ ʨʘʥʥʝʩʨʝʜʥʝʚʝʢʦʚʦʡ ɸʥʛʣʠʠ ʚ ʰʢʦʣʝ, ʘʥʠʤʠʨʦʚʘʥʥʳʝ ʠ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʢʘʨʪʳ, 
PowerPoint.  
 

THE USE OF INFORMATION TECHNOLOGY TO CARRY OUT THE SCHOOL HISTORY LESSON ON 
"THE ANGLO-SAXONSè 

 
Cherkasov Nikita Olegovich 

 
Abstract: the article discusses the possibility of using various information technologies in the school history 
lesson on the topic of "Anglo-Saxons", and also substantiates their implementation at each stage of the lesson 
on the basis of the material of the school textbook.  
Key words: school history lesson, information technology at school, multimedia presentation, study of early 
medieval England at school, animated and interactive maps, PowerPoint. 
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1. ʀʣʣʶʩʪʨʘʮʠʠ ʠʟ ʩʨʝʜʥʝʚʝʢʦʚʳʭ ʘʥʛʣʦʩʘʢʩʦʥʩʢʠʭ ʭʨʦʥʠʢ. 
2. ʇʝʩʥʦʧʝʥʠʷ ʢʘʪʦʣʠʯʝʩʢʠʭ ʤʦʥʘʭʦʚ ʚ ʢʘʯʝʩʪʚʝ ʟʚʫʢʦʚʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʢ ʤʘʪʝʨʠʘʣʫ ʫʨʦʢʘ, 

ʧʦʩʚʷʱʝʥʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʭʨʠʩʪʠʘʥʩʪʚʘ ʚ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɸʥʛʣʠʠ.  
3. ɺʠʜʝʦʨʦʣʠʢ ʥʘ ʪʝʤʫ ʚʪʦʨʞʝʥʠʷ ʚʠʢʠʥʛʦʚ ʥʘ ɹʨʠʪʘʥʩʢʠʝ ʦʩʪʨʦʚʘ. ʃʫʯʰʝ ʚʩʝʛʦ ʧʦʢʘʟʘʪʴ ʝʛʦ ʚ 

ʩʘʤʦʤ ʥʘʯʘʣʝ ʯʘʩʪʠ ʫʨʦʢʘ, ʧʦʩʚʷʱʝʥʥʦʡ ʙʦʨʴʙʝ ʘʥʛʣʦʩʘʢʩʦʚ ʩ ʥʦʨʤʘʥʥʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʢ ʚʠ-
ʜʝʦʨʦʣʠʢʫ ʫʯʘʱʠʤʩʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʪʦ ʪʘʢʠʝ ʚʠʢʠʥʛʠ ʠ ʧʦʯʝʤʫ ʦʥʠ ʚʳʟʳʚʘʣʠ 
ʫʞʘʩ ʫ ʘʥʛʣʦʩʘʢʩʦʥʩʢʠʭ ʤʦʥʘʭʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʫ ʧʨʝʟʝʥʪʘʮʠʶ ʩʣʝʜʫʝʪ ʚʢʣʶʯʠʪʴ ʢʘʨʪʫ ɸʥʛʣʠʠ VI-XI ʚʝʢʦʚ ʩ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ʘʥʛʣʦ-
ʩʘʢʩʦʥʩʢʠʭ ʢʦʨʦʣʝʚʩʪʚ, ʘ ʪʘʢʞʝ ʢʝʣʴʪʩʢʠʭ ʧʣʝʤʝʥ. ʅʘʯʘʪʴ ʨʘʙʦʪʫ ʩ ʢʘʨʪʦʡ ʤʦʞʥʦ ʩ ʦʙʱʠʭ ʚʦʧʨʦʩʦʚ: "ɻʜʝ 
ʥʘʭʦʜʠʪʩʷ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ? ʅʘ ʢʘʢʠʝ ʯʘʩʪʠ ʦʥʘ ʨʘʟʜʝʣʷʝʪʩʷ?". ʆʪʚʝʪʳ ʫʯʝʥʠʢʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʧʦʢʘ-
ʟʦʤ ʥʘ ʢʘʨʪʝ. ɿʘʪʝʤ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʫʞʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʨʘʩʩʤʦʪʨʝʥʠʶ ʘʥʛʣʦʩʘʢʩʦʥʩʢʠʭ ʢʦʨʦʣʝʚʩʪʚ ʠ 
ʢʝʣʴʪʩʢʠʭ ʧʣʝʤʝʥ, ʥʘʧʨʠʤʝʨ, ʧʦʢʘʟʘʪʴ ʥʘ ʢʘʨʪʝ ʛʨʘʥʠʮʳ ʢʦʨʦʣʝʚʩʪʚ ʠ ʪʝʨʨʠʪʦʨʠʶ ʧʨʦʞʠʚʘʥʠʷ ʢʝʣʴʪʦʚ, 
ʧʝʨʝʯʠʩʣʠʪʴ ʢʦʨʦʣʝʚʩʪʚʘ ʠ ʧʣʝʤʝʥʘ, ʫʢʘʟʘʥʥʳʝ ʥʘ ʢʘʨʪʝ ʠ ʪ.ʜ. ʇʦʩʢʦʣʴʢʫ ʥʘ ʜʘʥʥʦʤ ʫʨʦʢʝ ʨʘʩʩʤʘʪʨʠʚʘ-
ʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʪʝʣʴʥʳʡ ʠʩʪʦʨʠʯʝʩʢʠʡ ʧʝʨʠʦʜ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʢʦʪʦʨʦʛʦ ʛʨʘʥʠʮʳ ʧʣʝʤʝʥʥʳʭ ʠ ʛʦʩʫ-
ʜʘʨʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʝʦʜʥʦʢʨʘʪʥʦ ʤʝʥʷʣʠʩʴ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʙʫʜʝʪ ʩʦʟʜʘʥʠʝ ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʢʘʨ-
ʪʳ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦʛʨʘʤʤʳ PowerPoint. ɸʥʠʤʠʨʦʚʘʥʥʘʷ ʢʘʨʪʘ ʜʦʣʞʥʘ ʠʣʣʶʩʪʨʠʨʦʚʘʪʴ ʵʚʦʣʶʮʠʶ ʘʥʛʣʦ-
ʩʘʢʩʦʥʩʢʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʩʪʠ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʨʫʧʥʳʭ ʢʦʨʦʣʝʚʩʪʚ ʠ ʧʦʩʪʝʧʝʥʥʦʝ ʦʪʪʝʩʥʝʥʠʝ ʢʝʣʴʪʩʢʠʭ 
ʧʣʝʤʝʥ ʥʘ ʩʝʚʝʨ ʠ ʟʘʧʘʜ ʩʪʨʘʥʳ.  

ʉʨʝʜʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʩʦʙʦ ʚʳʜʝʣʠʪʴ ʥʘ ʢʘʨʪʝ ʨʝʢʫ ʍʘʤʙʝʨ. ʅʝʧʦʩʨʝʜ-
ʩʪʚʝʥʥʦ ʥʘ ʫʯʠʪʝʣʷ ʚʦʟʣʘʛʘʝʪʩʷ ʟʘʜʘʯʘ ʦʙʲʷʩʥʝʥʠʷ ʝʝ ʠʩʪʦʨʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʨʘʩʩʝʣʝʥʠʷ ʘʥ-
ʛʣʦʩʘʢʩʦʚ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʨʘʥʥʝʝ ʉʨʝʜʥʝʚʝʢʦʚʴʝ ʩʢʣʘʜʳʚʘʝʪʩʷ ʫʩʣʦʚʥʦʝ ʨʘʟʜʝʣʝʥʠʝ ʘʥʛʣʦʩʘʢʩʦʚ ʥʘ 
ʪʝʭ, ʢʪʦ ʞʠʚʝʪ ʢ ʩʝʚʝʨʫ ʠ ʢ ʶʛʫ ʦʪ ʜʘʥʥʦʡ ʨʝʢʠ. ɺ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʡ ʙʦʨʴʙʳ ʤʝʞʜʫ ʉʝʚʝʨʦʤ ʠ ʖʛʦʤ 
ʧʦʩʣʝʜʥʠʡ ʦʜʝʨʞʠʚʘʝʪ ʧʦʙʝʜʫ ʠ ʩʪʘʥʦʚʠʪʩʷ ʷʜʨʦʤ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʝʜʠʥʦʝ ʘʥʛʣʦʩʘʢʩʦʥ-
ʩʢʦʝ ʛʦʩʫʜʘʨʩʪʚʦ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʩʣʘʙʣʝʥʥʳʡ ʉʝʚʝʨ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʢʦʨʝʥ ʚʠʢʠʥʛʘ-
ʤʠ.  

ɿʘ ʪʦʯʢʫ ʦʪʩʯʝʪʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʢʘʨʪʳ ʘʥʛʣʦʩʘʢʩʦʥʩʢʠʭ ʢʦʨʦʣʝʚʩʪʚ ʩʪʦʠʪ ʚʟʷʪʴ ʠʭ 
ʩʦʩʪʦʷʥʠʝ ʥʘ 600 ʛʦʜ. ɻʣʝʙʦʚ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʣʠʪʠʯʝʩʢʘʷ ʢʘʨʪʘ ʩʨʝʜʥʝʚʝʢʦʚʦʡ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ ʩʪʘʥʦ-
ʚʠʪʩʷ ʙʦʣʝʝ-ʤʝʥʝʝ ʦʪʯʝʪʣʠʚʦʡ ʠʤʝʥʥʦ ʢ 600 ʛʦʜʫ. ʉ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʩ ʠʟʚʝʩʪʥʦʡ ʩʪʝʧʝʥʴʶ ʫʚʝʨʝʥ-
ʥʦʩʪʠ ʛʦʚʦʨʠʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʦ ʜʚʝʥʘʜʮʘʪʠ ʘʥʛʣʦʩʘʢʩʦʥʩʢʠʭ ʢʦʨʦʣʝʚʩʪʚʘʭ: ʃʠʥʜʩʝʡ, ɺʦʩʪʦʯʥʘʷ ɸʥ-
ʛʣʠʷ, ʕʩʩʝʢʩ ʠ ʂʝʥʪ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ, ʉʫʩʩʝʢʩ ʥʘ ʶʞʥʦʤ, ʄʝʨʩʠʷ ʠ ʉʨʝʜʥʷʷ ɸʥʛʣʠʷ ʢ ʟʘʧʘʜʫ ʦʪ 
ʋʵʣʴʩʘ, ʘ ʪʘʢʞʝ ʄʵʛʦʥʩʝʪʪʘʥ ʠ ʍʚʠʢʢʝ ʢ ʶʛʫ ʦʪ ʋʵʣʴʩʘ ʠ ʋʵʩʩʝʢʩ ʚ ʚʝʨʭʦʚʴʷʭ ʊʝʤʟʳ. ʂ ʩʝʚʝʨʫ ʦʪ ʨʝʢʠ 
ʍʘʤʙʝʨ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʜʚʘ ʢʦʨʦʣʝʚʩʪʚʘ: ɼʝʡʨʘ ʠ ɹʝʨʥʠʮʠʷ [2]. ɺ ʜʘʣʴʥʝʡʰʝʤ ʛʨʘʥʠʮʳ ʢʦʨʦʣʝʚʩʪʚ ʤʝʥʷ-
ʶʪʩʷ: ɼʝʡʨʘ ʠ ɹʝʨʥʠʮʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʅʦʨʪʫʤʙʨʠʶ, ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʧʦʛʣʦʱʘʝʪ ʃʠʥʜʩʝʡ, ʉʨʝʜʥʷʷ ɸʥ-
ʛʣʠʷ, ʍʚʠʢʢʝ ʠ ʄʵʛʦʥʩʝʪʪʘʥ ʩʣʠʚʘʶʪʩʷ ʩ ʄʝʨʩʠʝʡ. ʇʨʦʮʝʩʩ ʦʙʲʝʜʠʥʝʥʠʷ ʘʥʛʣʦʩʘʢʩʦʥʩʢʠʭ ʢʦʨʦʣʝʚʩʪʚ 
ʩʣʝʜʫʝʪ ʧʦʢʘʟʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʢʘʨʪʳ. ʉ ʧʦʤʦʱʴʶ ʮʚʝʪʦʚʳʭ ʦʙʦʟʥʘʯʝʥʠʡ ʩʣʝʜʫʝʪ ʧʦʜ-
ʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʨʠ ʵʪʦʤ ʦʜʥʦ ʢʦʨʦʣʝʚʩʪʚʦ ʚʩʝʛʜʘ ʜʦʤʠʥʠʨʦʚʘʣʦ ʥʘʜ ʜʨʫʛʠʤʠ: ʟʘʣʠʚʢʘ ʢʦʥʪʫʨʦʚ, ʦʙʦʟʥʘ-
ʯʘʶʱʠʭ ʛʨʘʥʠʮʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʢʦʨʦʣʝʚʩʪʚ, ʜʦʣʞ-
ʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʮʚʝʪʫ, ʢʦʪʦʨʳʤ ʨʘʥʝʝ ʥʘ ʢʘʨʪʝ ʙʳʣʦ ʦʙʦʟʥʘʯʝʥʦ ʜʦʤʠʥʠʨʫʶʱʝʝ ʢʦʨʦʣʝʚʩʪʚʦ.  

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʤʘʪʝʨʠʘʣʘ ʦ ʙʦʨʴʙʝ ʘʥʛʣʦʩʘʢʩʦʚ ʩ ʢʝʣʴʪʘʤʠ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʪʝʨ-
ʘʢʪʠʚʥʫʶ ʢʘʨʪʫ. ɺ ʫʯʝʙʥʠʢʝ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʨʘʩʢʨʳʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʦʛʨʘʥʠ-
ʯʝʥʥʦʩʪʴʶ ʰʢʦʣʴʥʦʛʦ ʫʨʦʢʘ ʚʦ ʚʨʝʤʝʥʠ. ʆʜʥʘʢʦ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʧʨʦ-
ʮʝʩʩ ʦʩʚʦʝʥʠʷ ʫʯʘʱʠʤʠʩʷ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʅʘ ʢʘʨʪʝ ʩʣʝʜʫʝʪ ʠʟʦʙʨʘʟʠʪʴ ʢʨʝʧʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜ-
ʥʳʝ ʦʙʲʝʢʪʳ, ʩ ʢʦʪʦʨʳʤʠ ʩʚʷʟʘʥʳ ʢʣʶʯʝʚʳʝ ʵʧʠʟʦʜʳ ʙʦʨʴʙʳ ʘʥʛʣʦʩʘʢʩʦʚ ʠ ʢʝʣʴʪʦʚ. ʇʨʠ ʘʢʪʠʚʘʮʠʠ 
ʫʯʘʱʠʤʠʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʥʘʯʢʦʚ ʥʘ ʢʘʨʪʝ ʙʫʜʝʪ ʚʳʚʦʜʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʠʟʦʰʝʜʰʠʭ ʟʜʝʩʴ 
ʩʨʘʞʝʥʠʷʭ ʠ ʦʙ ʠʭ ʠʩʭʦʜʝ. ʅʘʧʨʠʤʝʨ, ʚ 571 ʛʦʜʫ ʧʨʦʠʩʭʦʜʠʪ ʙʠʪʚʘ ʫ ʙʨʦʜʘ ɹʝʜʢʘʥ ʤʝʞʜʫ ʢʦʨʦʣʝʤ ʋʵʩ-
ʩʝʢʩʘ ʂʫʪʚʫʣʴʬʦʤ ʠ ʙʨʠʪʪʘʤʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʙʨʠʪʪʳ ʪʝʨʧʷʪ ʩʦʢʨʫʰʠʪʝʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʠ ʪʝʨʷ-
ʶʪ ʛʦʨʦʜʘ ʃʠʤʙʝʨʠ, ʕʡʣʩʙʝʨʠ, ɹʝʥʩʠʥʛʪʦʥ ʠ ʕʥʰʝʤ [3].  

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʦʜʠʤʦʛʦ ʚ ʫʯʝʙʥʠʢʝ, ʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʥʘʯʘʚʰʝʡʩʷ ʝʱʝ ʩ IV 
ʚʝʢʘ ʭʨʠʩʪʠʘʥʠʟʘʮʠʠ ɹʨʠʪʘʥʠʠ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʦ, ʯʪʦ ʧʝʨʝʭʦʜ ʥʘʩʝʣʝʥʠʷ ʚ ʭʨʠʩʪʠʘʥʩʢʫʶ ʚʝʨʫ ʟʘʥʷʣ 
ʥʝ ʦʜʥʫ ʩʦʪʥʶ ʣʝʪ [4]. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʘʥʘ ʯʝʨʝʟ ʨʘʩʩʤʦʪʨʝʥʠʝ ʘʥʠʤʠʨʦʚʘʥʥʦʡ 
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ʢʘʨʪʳ. ɺ 563 ʛʦʜʫ ʠʨʣʘʥʜʩʢʠʡ ʤʦʥʘʭ ʂʦʣʫʤʙʘ, ʧʦʟʜʥʝʝ ʧʨʠʯʠʩʣʝʥʥʳʡ ʢ ʣʠʢʫ ʩʚʷʪʳʭ, ʦʩʥʦʚʘʣ ʤʦʥʘ-
ʩʪʳʨʴ ʥʘ ʦʩʪʨʦʚʝ ɸʡʦʥʘ, ʦʪʢʫʜʘ ʭʨʠʩʪʠʘʥʩʪʚʦ ʨʘʩʧʨʦʩʪʨʘʥʠʣʦʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʅʦʨʪʫʤʙʨʠʠ. ʇʦʟʜʥʝʝ, 
ʫʞʝ ʚ VII ʚʝʢʝ, ʤʦʥʘʭ ɸʡʦʥʩʢʦʛʦ ʘʙʙʘʪʩʪʚʘ ɸʡʜʘʥ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʘʢʞʝ ʧʨʠʯʠʩʣʝʥʥʳʡ ʢ ʣʠʢʫ ʩʚʷʪʳʭ, 
ʩʪʘʥʝʪ ʦʩʥʦʚʘʪʝʣʝʤ ʤʦʥʘʩʪʳʨʷ ʥʘ ʦʩʪʨʦʚʝ ʃʠʥʜʠʩʬʘʨʥ. ʇʨʠ ʧʦʤʦʱʠ ʘʥʠʤʠʨʦʚʘʥʥʦʡ ʢʘʨʪʳ ʤʦʞʥʦ ʧʦ-
ʢʘʟʘʪʴ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʭʨʠʩʪʠʘʥʩʪʚʘ ʚ ɸʥʛʣʠʠ ʙʳʣʦ ʠʥʠʮʠʠʨʦʚʘʥʦ ʠʨʣʘʥʜʩʢʠʤʠ ʤʦʥʘʭʘʤʠ ʠ ʰʣʦ 
ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʘʥʠʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝ-
ʥʠʷ: ʧʣʳʚʫʱʠʝ ʢʦʨʘʙʣʠ, ʜʚʠʞʫʱʠʝʩʷ ʬʠʛʫʨʢʠ ʤʦʥʘʭʦʚ ʠ ʪ.ʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʧʨʝʟʝʥʪʘʮʠʠ ʥʘ ʰʢʦʣʴʥʦʤ ʫʨʦʢʝ ʠʩʪʦʨʠʠ ʧʦ ʪʝ-
ʤʝ çɸʥʛʣʦʩʘʢʩʳè ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʫʨʦʚʝʥʴ ʧʦʥʠʤʘʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʫʯʘʱʠʤʠʩʷ ʠ ʦʧʪʠ-
ʤʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʧʦʜʘʯʠ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ.  
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Ã´º 336.77 

¿À¾±»µ¼Ë ¿¾²ËÈµ½¸Ï ¸½²µÁÂ¸Æ¸¾½½¾¹ 
°ºÂ¸²½¾ÁÂ¸ ºÀµ´¸Â½ËÅ ÃÇÀµ¶´µ½¸¹ ² 
Á¾²Àµ¼µ½½ËÅ ÃÁ»¾²¸ÏÅ 

»ÞÓØÝÞÒ ´ÜØâàØÙ ²ÐÛÕàìÕÒØç 
ʄʘʛʠʩʪʨʘʥʪ 

ʌɻɹʆʋ ɺʆ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʄʦʨʜʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 ʠʤ. ʅ.ʇ. ʆʛʘʨʝʚʘè 

 

 
ɻʣʘʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʥʘ ʵʢʦʥʦʤʠʢʫ ʩʪʨʘʥʳ ʠ ʨʝʛʠʦʥʘ ʜʦʣʞ-

ʥʘ ʩʪʘʪʴ ʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘʢʪʠʚʠʟʘʮʠʷ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʩʪʦʡʯʠʚʦʤʫ 
ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʚ ʨʳʥʦʯ-
ʥʦʡ ʵʢʦʥʦʤʠʢʝ ʷʚʣʷʝʪʩʷ ʤʦʙʠʣʠʟʘʮʠʷ ʩʙʝʨʝʞʝʥʠʡ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʭ ʚ ʠʥʚʝʩʪʠʮʠʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ ʚʥʠʤʘʥʠʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝ-
ʩʢʦʡ ʥʘʫʢʠ. ʇʨʦʙʣʝʤʳ ʧʨʠʚʣʝʯʝʥʠʷ ʢ ʠʥʚʝʩʪʠʨʦʚʘʥʠʶ ʨʝʘʣʴʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʩʨʝʜʩʪʚ ʢʦʤʤʝʨ-
ʯʝʩʢʠʭ ʙʘʥʢʦʚ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʦʩʪʨʳʤʠ, ʪʨʝʙʫʶʱʠʤʠ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʘʥʘʣʠʟʘ ʫʩʣʦʚʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʆʯʝʚʠʜʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ ʨʦʣʠ ʙʘʥʢʦʚ ʚ ʠʥʚʝʩʪʠʮʠʦʥ-
ʥʦʤ ʧʨʦʮʝʩʩʝ. ʇʦʵʪʦʤʫ ʦʩʦʙʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʝʩʪʘ ʠ ʨʦʣʠ ʙʘʥ-
ʢʦʚ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʬʘʢʪʦʨʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʠʣʠ ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʵʬʬʝʢʪʠʚʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʥʢʦʚ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ, ʫʩʣʦʚʠʡ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʘʢʦʧʣʝ-
ʥʠʡ ʠ ʩʙʝʨʝʞʝʥʠʡ ʥʘʩʝʣʝʥʠʷ ʚ ʠʥʚʝʩʪʠʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʧʨʦʩʳ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚ-
ʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʷʚʣʷʶʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʳʤʠ [1]. 

ʅʝʦʙʭʦʜʠʤʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʙʘʥʢʘ ʠʤʝʝʪ ʷʨʢʦ 

ɹʦʦʧʫʙʯʡʸ: ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʪʫʘʮʠʷ ʩ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʚ ʩʬʝʨʝ 
ʢʨʝʜʠʪʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ. ɺʳʷʚʣʝʥʘ ʩʧʝʮʠʬʠʢʘ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʢʨʝʜʠʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʚ ʤʠʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʠ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʩʧʝʢʪʘʭ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ 
ʧʨʦʙʣʝʤʳ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʠʥʚʝʩʪʠʮʠʠ, ʢʦʤʤʝʨʯʝʩʢʠʡ ʙʘʥʢ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʢʨʝʜʠʪ, ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚ-
ʥʦʩʪʴ, ʠʩʪʦʯʥʠʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ. 
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Abstract: the situation with investment activity of commercial banks in the sphere of crediting of investments 
in fixed capital is considered. The specificity of investment activity of credit institutions in microeconomic and 
macroeconomic aspects is revealed. The main problems hindering the investment activity of commercial banks 
at the present stage are identified. 
Keywords: investment, commercial Bank, investment loan, investment activity, source of financing, invest-
ment project. 














































































































































































































































































































