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ʈɽʐɽʅʀɽ 

ʦ ʧʨʦʚʝʜʝʥʠʠ 

10.11.2017 ʛ. 

XI  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  

çʀʅʅʆɺɸʎʀʆʅʅʓɽ ʅɸʋʏʅʓɽ ʀʉʉʃɽɼʆɺɸʅʀʗ: 

ʊɽʆʈʀʗ, ʄɽʊʆɼʆʃʆɻʀʗ, ʇʈɸʂʊʀʂɸè 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʡ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

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

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

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

ʟʫʣʴʪʘʪʦʚ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

 

2. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʛʦ ʢʦʤʠʪʝʪʘ ʠ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ (ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʙʦʨʥʠʢʘ ʧʦ ʠʪʦʛʘʤ ʢʦʥʢʫʨʩʘ) ʚ ʣʠʮʝ: 

 

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

ʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è 

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

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

çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè  

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

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

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

ʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)è  

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

ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʬʘʢʫʣʴʪʝʪʘ ʚʝʪʝʨʠʥʘʨʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ɸʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʠʙʠʨʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʩʦʨ ʢʘʬʝʜʨʳ ʄʝʥʝʜʞʤʝʥʪʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌɻɸʆʋ  ɺʆ çʂʨʳʤʩʢʠʡ ʬʝ-

ʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ çʌʠʟʠʯʝʩʢʦʝ ʚʦʩʧʠʪʘʥʠʝè, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ çʊʝʭʥʦʣʦʛʠʷ ʩʧʦʨʪʠʚʥʦʡ ʧʦʜ-

ʛʦʪʦʚʢʠ ʠ ʧʨʠʢʣʘʜʥʦʡ ʤʝʜʠʮʠʥʳ ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʣʠʘʣ) ʆʋʇ ɺʆ çɸʢʘʜʝʤʠʷ ʪʨʫʜʘ ʠ ʩʦʮʠʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʡè  

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

ʮʝʥʪ ʢʘʬʝʜʨʳ ʤʝʪʦʜʠʢʠ ʧʨʝʧʦʜʘʚʘʥʠʷ ʣʠʪʝʨʘʪʫʨʳ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʩʦʮʠʘʣʴʥʦ-ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʈʷʟʘʥʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè 

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

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

ʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʂ.ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦè 

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

ʱʠʡ ʢʘʬʝʜʨʦʡ ʪʝʦʨʠʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʧʨʘʚʘ ʋʣʴʷʥʦʚʩʢʦʛʦ ʬʠʣʠʘʣ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ  

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

ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪè  

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

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

ʩʪʠʪʫʪ ʄɺɼ ʈʦʩʩʠʠè  

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

ʥʦʤʠʢʦ-ʶʨʠʜʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʛ. ɽʨʝʚʘʥ, ɸʨʤʝʥʠʷ 

20) ʂʘʯʘʣʦʚʘ ʃʶʜʤʠʣʘ ʇʘʚʣʦʚʥʘ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʐʘʜʨʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

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

ʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʌɻɹʆʋ ɺʆ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʌɻɹʆʋ ɺʆ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡè 

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

ʬʝʩʩʦʨ ɻɸʆʋ ɺʆ çʄʦʩʢʦʚʩʢʠʡ ʛʦʨʦʜʩʢʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʬʝʜʨʳ ʛʫʤʘʥʠʪʘʨʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ɸʟʦʚʦ-ʏʝʨʥʦʤʦʨʩʢʦʛʦ ʠʥʞʝʥʝʨʥʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ʌɻɹʆʋ ɺʆ ɼʦʥʩʢʦʡ ɻɸʋ ʚ ʛ. ɿʝʨʥʦʛʨʘʜʝ  

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

ʨʦʡ ʫʛʦʣʦʚʥʦʛʦ ʧʨʘʚʘ ʠ ʢʨʠʤʠʥʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨ-

ʩʠʪʝʪè 

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

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

ʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɻɼ ʉʆ ʈɸʅ) 

28) ʄʘʣʢʦʯ ɺʠʪʘʣʠʡ ɸʥʘʪʦʣʴʝʚʠʯ ï ʜʦʢʪʦʨ ʠʩʢʫʩʩʪʚʦʚʝʜʯʝʩʢʠʭ ʥʘʫʢ, ɺʝʜʫʱʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ɸʢʘʜʝʤʠʷ ʅʘʫʢ ʈʝʩʧʫʙʣʠʢʠ ʄʦʣʜʦʚʘ 

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

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

ʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʡʳ ʫʥʠʚʝʨʩʠʪʝʪè 

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

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

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

ʢʘʬʝʜʨʦʡ ʪʝʨʘʧʠʠ ʠ ʬʘʨʤʘʢʦʣʦʛʠʠ ʌɻɹʆʋ ɺʆ çʉʪʘʚʨʦʧʦʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

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

çɼʦʥʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʦʨʛʦʚʣʠ ʠʤʝʥʠ ʄʠʭʘʠʣʘ ʊʫʛʘʥ-

ɹʘʨʘʥʦʚʩʢʦʛʦè 

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

ʪʝʦʨʠʠ ʠ ʤʝʪʦʜʠʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʌɻɸʆʋ ɺʆ çʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠ-

ʚʝʨʩʠʪʝʪè  

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

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

çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

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

ʩʦʨ ʢʘʬʝʜʨʳ ʢʣʘʩʩʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʅʠʞʝʛʦʨʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʂʦʟʴʤʳ ʄʠʥʠʥʘ (ʄʠʥʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ)  

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

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

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

ɻʦʣʴʜʙʝʨʛʘ ʊʦʤʩʢʦʛʦ ʅʀʄʎ. 

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

ʢʫʣʴʪʝʪʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʌɻɹʆʋ ɺʆ çʇʝʥʟʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

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

ʬʝʜʨʳ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʂʘʟʘʭʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʞʝʥʩʢʦʛʦ 

ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ. ʛ. ɸʣʤʘʪʳ)  

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

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

ʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè   

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

ʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʆʏʋ ɺʆ "ʄʦʩʢʦʚʩʢʠʡ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ" 

  

3. ʋʪʚʝʨʜʠʪʴ ʩʦʩʪʘʚ ʩʝʢʨʝʪʘʨʠʘʪʘ ʚ ʣʠʮʝ: 

1) ɹʳʯʢʦʚ ɸʨʪʸʤ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 

2) ɻʫʣʷʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ 

3) ʀʙʨʘʝʚ ɸʣʴʙʝʨʪ ɸʨʪʫʨʦʚʠʯ 

 

 

ɼʠʨʝʢʪʦʨ  

ʄʎʅʉ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

ʢ.ʵ.ʥ. ɻʫʣʷʝʚ ɻ.ʖ. 
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Ã´º 533.92 

¼°ÂÀ¸Ç½Ëµ Í»µ¼µ½ÂË ¼µ¶°Â¾¼½¾³¾ 
²·°¸¼¾´µ¹ÁÂ²¸Ï ´»Ï ²¾·±Ã¶´¯½½¾¹ 
º²°·¸¼¾»µºÃ»Ë Ne(2p53d)+½Õ  

°ÛÕÚáÕÕÒÐ ¾ÛìÓÐ ÁÕàÓÕÕÒÝÐ,  
·ÐÓàÕÑØÝ °ÝÔàÕÙ »ÐÒàÕÝâìÕÒØç,  
»ÕÔÝÕÒ ¼ØåÐØÛ ³ÕÞàÓØÕÒØç 

ʢ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪʳ 
ʌɻɹʆʋ ɺʆ çɹɻʊʋ çɺʆɽʅʄɽʍè ʠʤ. ɼ.ʌ. ʋʩʪʠʥʦʚʘè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʨʘʤʢʘʭ ʤʥʦʛʦʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʧʩʝʚʜʦʧʦʪʝʥʮʠʘʣʘ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʤʝʪʦʜʘ 
ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʤʠʣʴʪʦʥʠʘʥʘ ʚʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʤʘʪʨʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʝʞʘʪʦʤʥʦʛʦ  ʚʟʘʠʤʦ-
ʜʝʡʩʪʚʠʷ  ʜʣʷ ʩʠʩʪʝʤʳ Ne(2p53d)+ʅʝ. ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʩʣʫʞʘʪʦʩʥʦʚʦʡ ʧʦʩʣʝʜʫʶ-
ʱʝʛʦ ʨʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʣʷ ʢʚʘʟʠʤʦʣʝʢʫʣʳNe(2p53d)+He ʚʦ ʚʩʝʭ  36 ʩʦʩʪʦʷʥʠʷʭ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʤʝʞʘʪʦʤʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʦʟʙʫʞʜʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ, ʤʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ  

 
THE MATRIX ELEMENTS OF THE INTERATOMIC INTERACTION FOR THE EXCITED 

QUSIMOLECULE Ne(2p53d)+He  
 

Alekseeva O.S.,  
Lednev M.G.,  
Zagrebin A.L. 

 
Abstract: For the first time the matrix elements of the interatomic interaction for the system Ne(2p53d)+ʅʝ 
have been calculated in the framework of the multiconfiguration pseudopotential method applied together with 
the effective Hamiltonian method. The obtained results will be used in the future calculations of the potential 
energy curves of the quasimolecule Ne(2p53d)+ʅʝ, which are going to be performed for all 36 states. 
Key words: interatomic interaction, excited states, matrix elements 

 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʝ ʚ ʩʤʝʩʷʭ ʠʥʝʨʪʥʳʭ ʛʘʟʦʚ ʪʨʝʙʫʶʪ ʥʘʜʝʞʥʳʭ ʜʘʥʥʳʭ ʦʙ ʘʜʠʘʙʘʪʠʯʝʩʢʠʭ 
ʪʝʨʤʘʭ ʚʦʟʙʫʞʜʝʥʥʳʭ ʩʦʩʪʦʷʥʠʡ ʢʚʘʟʠʤʦʣʝʢʫʣ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʘʭ ʘʪʦʤʥʳʭ ʩʪʦʣʢʥʦʚʝʥʠʡ. 

ɼʣʷ ʢʚʘʟʠʤʦʣʝʢʫʣʳNe(2p53d)+He ɻ ʬʬʝʢʪʠʚʥʳʡ ʛʘʤʠʣʴʪʦʥʠʘʥ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ [1] 

* , *
Ĕ Ĕ Ĕ Ĕ Ĕ

X Y eff X Y eYX Y
H H H V U+= + + +, 

ʛʜʝ 
*
Ĕ

XH  ʠ Ĕ
YH  ï ʵʬʬʝʢʪʠʚʥʳʝ ʛʘʤʠʣʴʪʦʥʠʘʥʳ ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʘʪʦʤʘ Ne(2p53d) ʠ ʘʪʦʤʘ He ʚ 

ʦʩʥʦʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, Ĕ
X Y

V + ï ʦʧʝʨʘʪʦʨ ʠʦʥ-ʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, Ĕ
eYU ï ʦʧʝʨʘʪʦʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʘ ʩ ʘʪʦʤʦʤ He, ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ ʧʦʣʝʤ ʠʦʥʘ ʥʝʦʥʘ. 
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ʄʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʛʘʤʠʣʴʪʦʥʠʘʥʘ 
*
Ĕ

XH  ʜʣʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 2p53d ʚ LSJM-ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʦ-

ʣʫʯʝʥʳ ʚ [2] ʠ ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʩʣʵʪʝʨʦʚʩʢʠʝ ʢʫʣʦʥʦʚʩʢʠʝ ʧʨʷʤʳʝ Fk ʠ ʦʙʤʝʥʥʳʝ Gk ʠʥʪʝʛʨʘʣʳ, ʢʦʥ-

ʩʪʘʥʪʳ ʩʧʠʥ-ʦʨʙʠʪʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ zx+ ʠ ze. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʤʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʝʨʘʪʦʨʘ 

*
Ĕ

XH  ʚ [2] ʚʢʣʶʯʝʥʳ ʧʨʷʤʳʝ (ɺ1, ɺ2) ʠ ʦʙʤʝʥʥʳʝ (ɺ3, ɺ4) ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ñʩʧʠʥ-ʩʧʠʥò, ñʩʧʠʥ-ʯʫʞʘʷ ʦʨʙʠʪʘò ʠ ñʦʨʙʠʪʘ-ʦʨʙʠʪʘò.  
 
 

 
 

ʉʡʪ.  1. ʅʙʫʩʡʰʦʴʞ ʶʤʞʥʞʦʫʴ ʧʨʞʩʙʫʧʩʙ ʥʞʟʙʫʧʥʦʧʜʧ ʛʠʙʡʥʧʝʞʢʪʫʛʡʸĔ
eYU ʝʤʸ ʣʛʙʠʡʥʧ-

ʤʞʣʬʤʴNe(2p53d)+He: 1 ð Us, 2 ð 10³Up,  3 ð 10³Ud 
 

ʄʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʝʨʘʪʦʨʘ Ĕ
eYU  ʩ ʫʯʝʪʦʤ ʧʦʣʷʨʠʟʘʮʠʠ ʘʪʦʤʘ Y ʧʦʣʝʤ ʟʘʨʷʜʘ ʦʩʪʦʚʘ X+ 

ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʧʦʪʝʥʮʠʘʣʳ Ua (a- ʤʦʜʫʣʴ ʧʨʦʝʢʮʠʠ ʦʨʙʠʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʵʣʝʢ-

ʪʨʦʥʘ ʥʘ ʤʝʞʲʷʜʝʨʥʫʶ ʦʩʴ, a=0 (s), a=1 (p) ʠ a=2 (d)). ʇʦʪʝʥʮʠʘʣʳ Us, Up ʠ Ud  ʧʦʣʫʯʝʥʳ ʚ ʨʘʤʢʘʭ 
ʤʝʪʦʜʘ ʧʩʝʚʜʦʧʦʪʝʥʮʠʘʣʘ [3] ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ [4]. ʇʨʠ ʨʘʩʯʝʪʝ ʫʯʠʪʳʚʘʣʦʩʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʝʢʫ-
ʣʷʨʥʳʭ ʦʨʙʠʪʘʣʝʡ, ʧʦʨʦʞʜʘʝʤʳʭ 19-ʪʴʶ (3s, 3p, 3d, 4s, 4p, 4d, 4f, 5s, 5p, 5d, 5f, 6s, 6p, 6d, 6f, 7s, 7p, 7d, 
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8s) ʚʦʟʙʫʞʜʝʥʥʳʤʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʘʪʦʤʘ Ne. ʇʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʦʣʥʦʚʳʝ ʬʫʥʢʮʠʠ 
ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʵʣʝʢʪʨʦʥʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʨʙʠʪʘʣʴʥʦʛʦ ʢʚʘʥʪʦʚʦʛʦ ʯʠʩʣʘ  

[5]. ʄʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʦʧʝʨʘʪʦʨʘĔ
X Y

V +  ʠʦʥ-ʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ VS ʠ VP ʥʘʡʜʝʥʳ ʚ ʨʘʤʢʘʭ 

ʤʝʪʦʜʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʛʘʤʠʣʴʪʦʥʠʘʥʘ [1] ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ, ʦʧʨʝʜʝ-

ʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ [6].  ʄʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʤʝʞʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ Us, Up, Udʜʣʷ 
ʢʚʘʟʠʤʦʣʝʢʫʣʳNe(2p53d)+He ʧʨʠʚʦʜʷʪʩʷ ʥʘ ʨʠʩ.1. ʄʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʠʦʥ-ʘʪʦʤʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

VS ʠ VP ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩ. 2. 

 

 

ʉʡʪ.  2. ʅʙʫʩʡʰʦʴʞ ʶʤʞʥʞʦʫʴ ʧʨʞʩʙʫʧʩʙ ʡʧʦ-ʙʫʧʥʦʧʜʧ ʛʠʙʡʥʧʝʞʢʪʫʛʡʸĔ
X Y

V +  ʝʤʸ ʣʛʙʠʡʥʧ-

ʤʞʣʬʤʴNe(2p53d)+He: 1 ð VS, 2 ðVP 
 

ʇʦʣʫʯʝʥʥʳʝ ʤʘʪʨʠʯʥʳʝ ʵʣʝʤʝʥʪʳ ʧʦʩʣʫʞʘʪ ʦʩʥʦʚʦʡ ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʦʚ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ Ne(2p53d)+He ʚ ʨʘʟʣʠʯʥʳʭ ʢʚʘʟʠʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʩʪʦʷʥʠʷʭ(36 ʩʦʩʪʦʷʥʠʡ ʩ W = 0+, 0-, 1, 2, 

3, 4, ʛʜʝ W - ʤʦʜʫʣʴ ʧʨʦʝʢʮʠʠ ʧʦʣʥʦʛʦ ʫʛʣʦʚʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʤʝʞʲʷʜʝʨʥʫʶ ʦʩʴ, ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ ç+è ʠʣʠ 
ç-è ʦʧʨʝʜʝʣʷʝʪ ʭʘʨʘʢʪʝʨ ʦʪʨʘʞʝʥʠʷ ʧʦʣʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʚʦʣʥʦʚʦʡ ʬʫʥʢʮʠʠ ʚ ʧʣʦʩʢʦʩʪʠ, ʩʦʜʝʨʞʘʱʝʡ 
ʤʦʣʝʢʫʣʷʨʥʫʶ ʦʩʴ: çʥʝʯʝʪʥʳʡè ʠʣʠ çʯʝʪʥʳʡè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ).  

2 3 4 5 6 7 8R, a0
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Abstract: Interrelation of different forces (physical effects) is responsible for the development of conjugated 
physical phenomena, such as, for example, thermoelasticity or hydrogen elasticity. This paper examines and 
presents as Heckman diagrams the full range of feasible cross phenomena in metal-hydrogen systems in sim-
ultaneous change of the whole of three influencing factors: hydrogen concentration, mechanical stresses and 
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ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʣʫʯʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ  ʦʩʥʦʚʘʥʳ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʧʦʣʷʭ: ʪʝʧʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʧʦʣʷ (ʪʝʨʤʠʯʝʩʢʘʷ 
ʦʙʨʘʙʦʪʢʘ); ʩʠʣʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʧʦʣʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ (ʦʙʨʘʙʦʪʢʘ ʜʘʚʣʝʥʠʝʤ); 
ʚʦʟʜʝʡʩʪʚʠʝ ʬʠʟʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ (ʤʘʛʥʠʪʥʳʤ, ʵʣʝʢʪʨʠʯʝʩʢʠʤ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ); ʚʦʟʜʝʡʩʪʚʠʝ  
ʧʦʪʦʢʘʤʠ ʯʘʩʪʠʮ (ʠʤʧʣʘʥʪʘʮʠʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ). ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜʦʨʦʜʦʤ ʥʘ 
ʤʘʪʝʨʠʘʣʳ ʧʨʠʚʝʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʠ ʙʳʩʪʨʦʤʫ ʨʘʟʚʠʪʠʶ ʥʦʚʦʡ ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʫʶ 
ʥʘʟʳʚʘʶʪ ʚʦʜʦʨʦʜʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʤʘʪʝʨʠʘʣʦʚ [1-3]. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 
ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʪʝʤʧʝʨʘʪʫʨʦʡ, ʜʘʚʣʝʥʠʝʤ, ʬʠʟʠʯʝʩʢʠʤʠ ʧʦʣʷʤʠ, 
ʧʦʪʦʢʘʤʠ ʯʘʩʪʠʮ ʠ ʚʦʜʦʨʦʜʦʤ), ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʠʩʭʦʜʥʦʡ ʦʙʨʘʙʦʪʢʝ ʵʣʝʤʝʥʪʦʚ ʪʝʭʥʠʯʝʩʢʠʭ 
ʢʦʥʩʪʨʫʢʮʠʡ, ʠʤʝʶʪ ʤʝʩʪʦ ʠ ʧʨʠ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʨʠ ʵʪʦʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʢʘʢ 
ʧʨʠ ʠʩʭʦʜʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʪʘʢ ʠ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʘʪʝʨʠʘʣʳ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 
ʜʚʫʤ (ʠʣʠ ʙʦʣʝʝ) ʬʠʟʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ. 
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ɺʟʘʠʤʦʩʚʷʟʴ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʨʘʟʚʠʪʠʝ ʚ ʤʘʪʝʨʠʘʣʘʭ 
ʩʦʧʨʷʞʝʥʥʳʭ (ʧʝʨʝʢʨʝʩʪʥʳʭ) ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʪʘʢʠʭ, ʢʘʢ ʥʘʧʨʠʤʝʨ, ʷʚʣʝʥʠʝ ʪʝʨʤʦʫʧʨʫʛʦʩʪʠ [4] ʠʣʠ 
ʷʚʣʝʥʠʝ ʚʦʜʦʨʦʜʦʫʧʨʫʛʦʩʪʠ [5]. 

ʀʟʫʯʝʥʠʝ ʩʦʧʨʷʞʝʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʮʝʣʳʤ ʨʷʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ 
ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʪʨʫʜʥʦʩʪʝʡ. ʇʦʩʣʝʜʥʝʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʫʞʝ ʜʚʫʭ ʩʚʷʟʘʥʥʳʭ 
ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʳʟʳʚʘʝʪ ʠʟʚʝʩʪʥʳʝ ʪʨʫʜʥʦʩʪʠ ʠ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 
ʫʧʨʦʱʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʷʚʣʝʥʠʝ, ʠ ʣʠʥʝʘʨʠʟʘʮʠʠ ʫʨʘʚʥʝʥʠʡ. ɺʦʟʤʦʞʥʦʩʪʴ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʚʷʟʘʥʥʳʭ ʥʝʣʠʥʝʡʥʳʭ 
ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʟʘʤʝʪʥʦ ʫʩʠʣʠʣʘ ʠʥʪʝʨʝʩ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ 
ʩʦʧʨʷʞʝʥʥʳʭ ʷʚʣʝʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʤʘʪʝʨʠʘʣʘʭ ʧʨʠ ʫʩʣʦʚʠʷʭ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʨʠ 
ʠʭ ʦʙʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʇʦʷʚʣʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʧʝʨʩʧʝʢʪʠʚʳ ʚʳʟʳʚʘʝʪ 
ʧʦʷʚʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʨʝʢʨʝʩʪʥʳʭ 
ʷʚʣʝʥʠʡ, ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʜʠʘʛʨʘʤʤ, ʚʧʝʨʚʳʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʍʝʢʤʘʥʦʤ ʠ ʨʘʟʚʠʪʦʛʦ 
ɼʞ.ʅʘʝʤ [6]. 

ɺʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʢʨʝʩʪʥʳʭ ʷʚʣʝʥʠʡ ʚ ʩʠʩʪʝʤʘʭ ʤʝʪʘʣʣ-ʚʦʜʦʨʦʜ ʚ 
ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʦʥʠ ʧʦʜʚʝʨʞʝʥʳ ʚʦʜʦʨʦʜʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ 
ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.  

ɺ ʪʨʝʭ ʚʝʨʰʠʥʘʭ ʚʥʝʰʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ ʨʘʟʤʝʱʝʥʳ ʩʠʤʚʦʣʳ ʚʦʟʜʝʡʩʪʚʠʡ: 
2ʅ

ʉ -ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʚʦʜʦʨʦʜʘ, ůij ï ʤʝʭʘʥʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ; ʊ - ʪʝʤʧʝʨʘʪʫʨʘ. ʉʣʝʜʫʝʪ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʳ: ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ (ʛʨʘʜʠʝʥʪʳ) ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʧʦʜ ʚʣʠʷʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʚʥʝʰʥʠʭ 
ʠʣʠ ʚʥʫʪʨʝʥʥʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʚʳʟʳʚʘʶʪ ʥʝʤʝʜʣʝʥʥʳʡ ʦʪʢʣʠʢ ʠ ʧʦʷʚʣʝʥʠʝ ʛʨʘʜʠʝʥʪʦʚ ʜʚʫʭ 
ʜʨʫʛʠʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʦʪʢʣʠʢʦʤ ʬʘʢʪʦʨʘ-ʧʨʦʚʦʢʘʪʦʨʘ. ɺ ʨʘʙʦʪʝ 
[5]ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʬʬʝʢʪʦʚ, ʨʘʟʳʛʨʳʚʘʶʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ ʤʝʪʘʣʣ-ʚʦʜʦʨʦʜ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ 

ʠʟʤʝʥʝʥʠʠ ʚʩʝʭ ʪʨʝʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ:  
2ʅ

ʉ , ůij, ʊ, ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ ʷʚʣʝʥʠʝ 

ʥʝʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʚʦʜʦʨʦʜʦʫʧʨʫʛʦʩʪʠ, ʠ ʜʘʥʦ ʝʛʦ ʦʙʦʙʱʝʥʥʦʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ. ɺ 

ʪʝʨʤʦʜʠʥʘʤʠʢʝ 
2ʅ

ʉ , ůij ʠ ʊ ʥʘʟʳʚʘʶʪ ʦʙʦʙʱʝʥʥʳʤʠ çʩʠʣʘʤʠè. ʇʨʷʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʡʩʪʚʠʷ 

ʦʙʦʙʱʝʥʥʳʭ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ çʩʠʣè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʨʝʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʨʰʠʥʘʭ ʚʥʫʪʨʝʥʥʝʛʦ 
ʪʨʝʫʛʦʣʴʥʠʢʘ. ʕʪʦ ɛ- ʭʠʤʧʦʪʝʥʮʠʘʣ , Ůij - ʜʝʬʦʨʤʘʮʠʠ, S ï ʵʥʪʨʦʧʠʷ. ʃʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʧʦʧʘʨʥʦ 
ʚʥʫʪʨʝʥʥʠʝ ʠ ʚʥʝʰʥʠʝ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʦʟʥʘʯʘʶʪ ʪʨʠ ʛʣʘʚʥʳʭ ʵʬʬʝʢʪʘ: 

 1) ʄʘʣʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʡ ijds   ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʜʝʬʦʨʤʘʮʠʡ 
ijde, ʚʳʨʘʞʘʝʤʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝʤ klijklij dSd se= , ʛʜʝ 
ijklS  - ʫʧʨʫʛʠʝ ʧʦʜʘʪʣʠʚʦʩʪʠ. 

2) ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʦʜʦʨʦʜʘ ʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

( )
2HCf=m . 

3) ʇʨʠ ʦʙʨʘʪʠʤʦʤ ʧʨʦʮʝʩʩʝ ʚʦʟʨʘʩʪʘʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ dTʚʳʟʳʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʵʥʪʨʦʧʠʠ dS. 

ʃʠʥʠʠ, ʩʦʝʜʠʥʷʶʱʠʝ ʚʝʣʠʯʠʥʳ ʠʟ ʨʘʟʥʳʭ ʚʝʨʰʠʥ  ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, 
ʦʙʦʟʥʘʯʘʶʪ ʩʦʧʨʷʞʝʥʥʳʝ ʠʣʠ ʧʝʨʝʢʨʝʩʪʥʳʝ ʷʚʣʝʥʠʷ ʠ ʵʬʬʝʢʪʳ. ʅʠʞʥʷʷ ʯʘʩʪʴ ʜʠʘʛʨʘʤʤʳ 
ʠʣʣʶʩʪʨʠʨʫʝʪ ʪʝʨʤʦʫʧʨʫʛʠʝ ʷʚʣʝʥʠʷ. ɼʠʘʛʦʥʘʣʴʥʳʝ ʣʠʥʠʠ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʙʦʟʥʘʯʘʶʪ ʪʝʧʣʦʚʦʝ 
ʨʘʩʰʠʨʝʥʠʝ (ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʳʚʘʝʤʳʝ ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ) ʠ ʧʴʝʟʦʢʘʣʦʨʠʯʝʩʢʠʡ ʵʬʬʝʢʪ 
(ʚʳʜʝʣʝʥʠʝ ʪʝʧʣʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ). ɻʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ 
ʦʙʦʟʥʘʯʝʥʳ ʷʚʣʝʥʠʷ ʚʳʜʝʣʝʥʠʷ ʪʝʧʣʦʪʳ ʜʝʬʦʨʤʘʮʠʠ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʥʘʧʨʷʞʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ 
ʠʟʤʝʥʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʟʤʦʞʥʦʩʪʠ ʩʚʦʙʦʜʥʦ ʨʘʩʰʠʨʷʪʴʩʷ. 

ʃʝʚʘʷ ʯʘʩʪʴ ʜʠʘʛʨʘʤʤʳ ʠʣʣʶʩʪʨʠʨʫʝʪ ʚʦʜʦʨʦʜʦʫʧʨʫʛʠʝ ʵʬʬʝʢʪʳ: ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʝ 
ʨʘʩʰʠʨʝʥʠʝ ʨʝʰʝʪʢʠ ʤʝʪʘʣʣʘ, ʚʳʟʚʘʥʥʦʝ ʨʘʩʪʚʦʨʝʥʥʳʤ ʚʦʜʦʨʦʜʦʤ (ʜʣʷ ʤʥʦʛʠʭ ʤʝʪʘʣʣʦʚ 
ʢʦʵʬʬʠʮʠʝʥʪʳ ʣʠʥʝʡʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʦʧʨʝʜʝʣʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ); ʚʦʜʦʨʦʜʥʳʝ 
ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʝ ʥʘʧʨʷʞʝʥʠʷ [5] ʠ ʷʚʣʝʥʠʝ ʥʘʟʳʚʘʝʤʦʝ çʚʦʩʭʦʜʷʱʝʡè ʜʠʬʬʫʟʠʝʡ (ʧʦʪʦʢʠ ʚʦʜʦʨʦʜʘ, 
ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʛʨʘʜʠʝʥʪʦʤ ʥʘʧʨʷʞʝʥʠʡ). 

 



20 ¸½½¾²°Æ¸¾½½Ëµ ½°ÃÇ½Ëµ ¸ÁÁ»µ´¾²°½¸Ï 

 

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

 

ʪʝʧʣʦʪʘ 

ʜʝʬʦʨʤʘʮʠʠ 

ɼʝʬʦʨʤʘ 

ʮʠʠ 

Ůij  

 

ʕʥʪʨʦʧʠʷ 

S 

ʊʝʤʧʝʨʘ 

ʪʫʨʘ 

ʊ 

ɺʦʜʦʨʦʜ 

2HC  

ʅʘʧʨʷʞʝ 

ʥʠʝ 

ůij  

ʍʠʤ 

ʧʦʪʝʥʮʠʘʣ 

ɛ 

 
 

ʉʡʪ.  1. ɽʡʙʜʩʙʥʥʙ ʠʙʛʡʪʡʥʧʪʫʡ ʥʞʟʝʬ ʥʞʮʙʦʡʰʞʪʣʡʥʡ, ʣʧʦʯʞʦʫʩʙʯʡʧʦʦʴʥʡ ʡ ʫʞʨʤʧʛʴʥʡ 
ʛʞʤʡʰʡʦʙʥʡ 

 
 
 
ʇʨʘʚʘʷ ʯʘʩʪʴ ʜʠʘʛʨʘʤʤʳ ʦʪʨʘʞʘʝʪ ʷʚʣʝʥʠʷ ʪʝʨʤʦʜʠʬʬʫʟʠʠ (ʧʝʨʝʥʦʩ ʚʦʜʦʨʦʜʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ) ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʵʬʬʝʢʪʳ: ʪʝʧʣʦʪʘ ʨʘʩʪʚʦʨʝʥʠʷ (ʚʳʜʝʣʝʥʠʝ ʠʣʠ ʧʦʛʣʦʱʝʥʠʝ 
ʪʝʧʣʦʪʳ ʧʨʠ ʨʘʩʪʚʦʨʝʥʠʠ ʚʦʜʦʨʦʜʘ) ʠ ʜʠʬʬʫʟʠʦʥʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ (ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʨʘʟʥʦʩʪʠ 
ʪʝʤʧʝʨʘʪʫʨ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ). 

ɼʠʘʛʨʘʤʤʳ ʍʝʢʤʘʥʘ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʠ ʧʦʟʚʦʣʷʶʪ ʢʘʯʝʩʪʚʝʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 
ʚʟʘʠʤʦʩʚʷʟʴ ʚʦʜʦʨʦʜʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʭ, ʫʧʨʫʛʠʭ ʠ ʪʝʧʣʦʚʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ 
ʬʠʟʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʠ ʷʚʣʝʥʠʡ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʦʮʝʥʦʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ 
ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʵʬʬʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʨʤʦʜʠʥʘʤʠʢʫ ʩʦʧʨʷʞʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 
ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 
ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʥʝʦʙʭʦʜʠʤʳʤʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʦʧʨʷʞʝʥʥʳʭ ʷʚʣʝʥʠʡ, ʣʝʞʘʱʠʭ ʚ 
ʦʩʥʦʚʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʦʜʦʨʦʜʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ. ʇʨʠ ʵʪʦʤ, ʠʩʧʦʣʴʟʫʷ 
ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ (ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʢʨʝʩʪʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ), ʤʦʞʥʦ 
ʙʫʜʝʪ ʦʮʝʥʠʚʘʪʴ ʟʥʘʯʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʬʘʢʪʦʨʘ ʚʦʜʦʨʦʜʥʦʡ ʦʙʨʘʙʦʪʢʠ. 
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ɹʦʦʧʫʙʯʡʸ: ɼʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ, ʘʤʧʣʠʪʫʜ, ʢʦʦʨʜʠʥʘʪ ʣʦʢʘʣʴʥʳʭ 
ʠʩʪʦʯʥʠʢʦʚ ʨʘʩʩʝʷʥʠʷ ʢʨʫʛʦʚʳʭ ʮʠʣʠʥʜʨʦʚ ʧʦ ʜʠʘʛʨʘʤʤʝ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ 
ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʣʷ ʦʜʥʦʛʦ, ʜʚʫʭ ʠ ʪʨʝʭ ʠʜʝʘʣʴʥʦ ʧʨʦʚʦʜʷʱʠʭ ʢʨʫʛʦʚʳʭ 
ʮʠʣʠʥʜʨʦʚ ʚ ʩʣʫʯʘʝ Eïʧʦʣʷʨʠʟʘʮʠʠ ʧʘʜʘʶʱʝʡ ʧʣʦʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ. ʋʢʘʟʘʥʳ ʦʛʨʘʥʠʯʝʥʠʷ 
ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʜʠʘʛʨʘʤʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ, ʣʦʢʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʨʘʩʩʝʷʥʠʷ, 
ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʚʦʣʥʘ, ʤʝʪʦʜ, ʢʨʫʛʦʚʦʡ ʮʠʣʠʥʜʨ. 
 

RECONSTRUCTION OF THE PARAMETERS OF THE LOCAL SOURCES OF SCATTERING OF 
CIRCULAR CYLINDERS FROM THE BACKSCATTERING PATTERN 

 
Kutishchev Stanislav Nikolaevich 

 
Abstract: The possibility of reconstruction of the quantity, amplitudes, coordinates of the local scattering 
sources of circular cylinders from the backscattering pattern has been proved. The results of numerical solu-
tion of the problem for one, two and three perfect conducting circular cylinders in the Eïpolarization case of 
the incident plane electromagnetic wave were represented. The restrictions and possibilities of the further de-
velopment of the offered method were pointed out. 
Key words: backscattering pattern, local sources of scattering, radar image, electromagnetic wave, method, 
circular cylinder. 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʩʦʟʜʘʥʠʶ ʤʝʪʦʜʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʨʘʩʩʝʠʚʘʶʱʠʭ ʦʙʲʝʢʪʦʚ ʧʦ ʨʘʩʩʝʷʥʥʦʤʫ ʧʦʣʶ ʚ ʨʘʜʠʦʣʦʢʘʮʠʠ [1ï7], ʪʝʦʨʠʠ ʘʥʪʝʥʥ [8], 
ʨʘʜʠʦʘʩʪʨʦʥʦʤʠʠ [9], ʦʧʪʠʢʝ [10] ʠ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʚ ʨʘʜʠʦʣʦʢʘʮʠʠ 
ʨʘʙʦʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʙʫʩʣʦʚʣʝʥʘ, ʥʘʧʨʠʤʝʨ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʡ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʣʦʢʘʣʴʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʃʀ) [11] ʨʘʩʩʝʷʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ 
ʦʙʲʝʢʪʦʚ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʩ ʮʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʫʤʝʥʴʰʝʥʠʷ 
ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʡ ʟʘʤʝʪʥʦʩʪʠ ʦʙʲʝʢʪʦʚ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʟʤʝʨʝʥʠʡ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʲʝʢʪʦʚ ʚ ʧʦʣʠʛʦʥʥʳʭ ʠ 
ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʨʘʱʝʥʠʷ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʩʷ ʜʠʘʛʨʘʤʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʩʝʷʥʠʷ 
(ɼʆʈ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʃʀ ʨʘʩʩʝʷʥʠʷ ʦʙʲʝʢʪʘ ʧʦ ɼʆʈ. ɼʣʷ 
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ʤʦʜʝʣʠ [12] ʦʙʲʝʢʪʘ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʠʟʦʪʨʦʧʥʳʭ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʭ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʳʭ 
ʨʘʩʩʝʠʚʘʪʝʣʝʡ ʚ ʨʘʙʦʪʝ [7] ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ. ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ 
ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ ʤʝʪʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʚ ʩʣʫʯʘʝ ʙʝʩʢʦʥʝʯʥʳʭ (ʚʜʦʣʴ ʦʩʠ z) 
ʠʜʝʘʣʴʥʦ ʧʨʦʚʦʜʷʱʠʭ ʢʨʫʛʦʚʳʭ ʮʠʣʠʥʜʨʦʚ (ʨʠʩ. 1). 

ʏʞʤʵ ʩʙʚʧʫʴ ð ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ (ʢʦʣʠʯʝʩʪʚʘ, ʘʤʧʣʠʪʫʜ, 
ʢʦʦʨʜʠʥʘʪ) ʃʀ ʨʘʩʩʝʷʥʠʷ ʢʨʫʛʦʚʳʭ ʮʠʣʠʥʜʨʦʚ ʧʦ ɼʆʈ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ ʤʦʥʦʩʪʘʪʠʯʝʩʢʦʛʦ ʨʘʩʩʝʷʥʠʷ ʧʣʦʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʩʠʩʪʝʤʦʡ N 
ʠʟʦʪʨʦʧʥʳʭ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʭ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʳʭ ʦʪʨʘʞʘʪʝʣʝʡ (ʨʠʩ. 2), ʧʨʝʜʩʪʘʚʣʷʶ-
ʱʝʡ ʩʦʙʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʤʦʜʝʣʴ [12] ʦʙʲʝʢʪʘ. ʇʨʠ ʥʝʢʦʛʝʨʝʥʪʥʦʤ ʧʨʠʝʤʝ ʫʟʢʦʧʦʣʦʩʥʦʛʦ ʦʪʨʘ-
ʞʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʜʘʣʴʥʝʡ ʟʦʥʝ (ʦʙʲʝʢʪʘ ʠ ʧʨʠʝʤʦ-ʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʳ) ɼʆʈ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ 
ʨʘʙʦʪʳ [2] ʠ ʛʝʦʤʝʪʨʠʠ ʟʘʜʘʯʠ, ʩʯʠʪʘʷ, ʯʪʦ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʧʣʦʩʢʦʩʪʠ xOy, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

() ( )[ ]ä
=

+=
N

i
iii yxkjEE

1

)0( sincos2exp jjj ,    (1) 

ʛʜʝ  ï ʢʦʦʨʜʠʥʘʪʳ m-ʛʦ ʦʪʨʘʞʘʪʝʣʷ; mE  ï ʘʤʧʣʠʪʫʜʘ ʩʠʛʥʘʣʘ, ʨʘʩʩʝʷʥʥʦʛʦ m-ʤ ʦʪʨʘʞʘʪʝʣʝʤ; 

j ï ʫʛʦʣ ʥʘʙʣʶʜʝʥʠʷ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪ ʦʩʠ Ox, ʥʘʧʨʘʚʣʝʥʥʦʡ ʚʜʦʣʴ ʙʠʩʩʝʢʪʨʠʩʳ ʩʝʢʪʦʨʘ ʫʛʣʦʚ Dj ; 

lp2=k  ï ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ; l ï ʜʣʠʥʘ ʚʦʣʥʳ. ʌʦʨʤʫʣʘ (1) ʩʧʨʘʚʝʜʣʠʚʘ ʜʣʷ ʣʶʙʳʭ ʫʛʣʦʚ 

ʥʘʙʣʶʜʝʥʠʷ j. 

 

ʉʡʪ. 1. ʋʩʡ ʣʩʬʜʧʛʴʮ ʯʡʤʡʦʝʩʙ 

 

ʉʡʪ. 2. ʅʧʝʞʤʵ ʧʚʳʞʣʫʙ 

mm yx ,
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ʂʦʛʜʘ 12<<Dj  ʚʳʨʘʞʝʥʠʝ (1) ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʦ (ʣʠʥʝʘʨʠʟʦʚʘʥʦ) ʢ ʩʣʝʜʫʶʱʝʤʫ 

ʚʠʜʫ: 

() ( ) ( ) kkuuyjEuE
N

i
ii <<D¢=ä

=

2sin,2exp
~

1

)0( j ,                  (2) 

ʛʜʝ ( )nnn kxjEE 2exp
~
= , ()jsinku=  ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʯʘʩʪʦʪʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʰʘʝʤʫʶ ʟʘʜʘʯʫ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʚ ʚʠʜʝ: ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ 

ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʢʦʣʠʯʝʩʪʚʦ ʃʀ N, ʠʭ ʘʤʧʣʠʪʫʜʳ iE , ʧʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

( )Niyi ,,12=  ʠ ʧʨʦʜʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ( )Nixi ,,12=  ʧʦ ʠʟʚʝʩʪʥʦʡ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʘʤʧʣʠʪʫʜʥʦʡ ɼʆʈ ()uE )0(
, ʛʜʝ ( ) kku <<D¢ 2sin j . 

ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ [7]. 

ʖʫʙʨ 1. ʇʦ ʬʨʘʛʤʝʥʪʫ 
()()j0E , ʠʟʚʝʩʪʥʦʤʫ ʥʘ 12<<D¢ jj , ʥʘʭʦʜʷʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʃʀ N, 

ʠʭ ʧʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ( )Niyi ,,12=  ʠ ʘʤʧʣʠʪʫʜʳ iE . 

ɸ ʠʤʝʥʥʦ, ʧʦ ʬʨʘʛʤʝʥʪʫ ʠʟʚʝʩʪʥʦʡ (ʠʟʤʝʨʝʥʥʦʡ) ɼʆʈ 
()()j0E  (1) ʦʙʲʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʝʢʪʨ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ( )jD,uE : 
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ʇʨʠ ʟʘʧʠʩʠ ʩʧʝʢʪʨʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ( )jD,uE  (3) ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʷʤʦʫʛʦʣʴʥʦʝ ʦʢʥʦ 

[13], ʧʨʘʚʦʤʝʨʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʘ ʩ ʤʘʣʦʡ ʚʝʣʠʯʠʥʦʡ ʩʝʢʪʦʨʘ ʫʛʣʦʚ ʥʘʙʣʶʜʝʥʠʷ Dj. 

ʇʦ ʩʧʝʢʪʨʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ( )jD,uE  ʥʘʭʦʜʠʪʩʷ ʦʜʥʦʤʝʨʥʦʝ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ ( )jD,yJ  ʦʙʲʝʢʪʘ [3ï7, 14]: 
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ʀʟ ʚʳʨʘʞʝʥʠʷ (4) ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʛʣʘʚʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʩʦʚʧʘʜʘʝʪ ʩ ʯʠʩʣʦʤ ʃʀ N. 
ʇʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ ʨʘʚʥʷʶʪʩʷ ʧʦʣʦʚʠʥʝ ʧʦʧʝʨʝʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʥʳʭ 
ʤʘʢʩʠʤʫʤʦʚ. ɺʝʣʠʯʠʥʳ ʛʣʘʚʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʦʜʥʦʤʝʨʥʦʛʦ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

( )jD,yJ  (4) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʘʤʧʣʠʪʫʜʘʤ ( )NiEi ,,12=  ʃʀ ʦʙʲʝʢʪʘ. 

ʖʫʙʨ 2. ʇʦ ʬʨʘʛʤʝʥʪʫ 
()()j0E , ʠʟʚʝʩʪʥʦʤʫ ʥʘ 120 <<D¢- jjj , ʘʣʛʦʨʠʪʤʦʤ ʵʪʘʧʘ 1 

ʥʘʭʦʜʷʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ( )Niyi ,,12=¡  ʃʀ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡Oy¡, ʧʦʚʝʨʥʫʪʦʡ ʥʘ 

ʫʛʦʣ j0 ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ xOy (ʨʠʩ. 2). 

ʈʘʩʩʤʦʪʨʠʤ ɼʆʈ 
()()j0E  ʚ ʩʝʢʪʦʨʝ ʫʛʣʦʚ ʥʘʙʣʶʜʝʥʠʷ 120 <<D¢- jjj  (ʨʠʩ. 2). 

ʀʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ [15] ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʃʀ, ɼʆʈ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʩʝʢʪʦʨʝ ʫʛʣʦʚ ʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ x¡Oy¡ (ʨʠʩ. 2), ʧʦʚʝʨʥʫʪʦʡ ʥʘ ʫʛʦʣ 0j  

ʦʪʥʦʩʠʪʝʣʴʥʦ xOy, ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ [4]: 
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120 <<D¢- jjj .             (5) 

ʇʨʠ ʵʪʦʤ ʫʛʦʣ ʧʦʚʦʨʦʪʘ 0j  ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʣʶʙʳʝ ʟʥʘʯʝʥʠʷ. 

ʀʟ ʩʨʘʚʥʝʥʠʷ (5) ʠ (1) ʩʣʝʜʫʝʪ, ʯʪʦ ʘʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʢʦʦʨʜʠʥʘʪ 

( )Niyi ,,12=¡  ɻ ʪʘʧʘ 2 ʘʥʘʣʦʛʠʯʝʥ ʘʣʛʦʨʠʪʤʫ ʨʘʩʯʝʪʘ ʧʦʧʝʨʝʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ( )Niyi ,,12=  

ʵʪʘʧʘ 1. 

ʇʦ ʥʘʡʜʝʥʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʃʀ ( )Niyy ii ,,1, 2=¡  ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ 

ʧʨʦʜʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ ( )Nixi ,,12=  (ʨʠʩ. 2) [4]: 

( )Ni
y

ctgyx i
ii ,,1

sin 0

0 2=
¡

-=
j

j .     (6) 

ʀʟ ʬʦʨʤʫʣʳ (6) ʩʣʝʜʫʝʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 0j  ʫʤʝʥʴʰʘʝʪʩʷ ʦʰʠʙʢʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʜʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʃʀ. ɼʣʷ 
A900 =j  

( )Niyx ii ,,12=¡-= .      (7) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʰʠʙʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʚ ʩʠʩʪʝʤʝ xOy ʩʦʚʧʘʜʘʝʪ ʩ ʦʰʠʙʢʦʡ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʚ ʩʠʩʪʝʤʝ x¡Oy¡. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʵʪʘʧʝ 2 ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʳʙʠʨʘʪʴ ʫʛʦʣ ʧʦʚʦʨʦʪʘ 
A900 =j . 

 

ʉʡʪ.  3. ʀʙʛʡʪʡʥʧʪʫʵ ʙʥʨʤʡʫʬʝʴ ʩʙʪʪʞʸʦʦʧʜʧ ʨʧʤʸ ʣʩʬʜʧʛʧʜʧ ʯʡʤʡʦʝʩʙ ʧʫ 
ʛʞʤʡʰʡʦʴ ʩʙʝʡʬʪʙ R ʞʜʧ ʧʪʦʧʛʙʦʡʸ 

 

ʉʡʪ.  4. ʀʙʛʡʪʡʥʧʪʫʵ ʭʙʠʴ ʩʙʪʪʞʸʦʦʧʜʧ ʨʧʤʸ ʣʩʬʜʧʛʧʜʧ ʯʡʤʡʦʝʩʙ ʧʫ ʛʞʤʡʰʡʦʴ ʩʙʝʡʬʪʙ R ʞʜʧ 
ʧʪʦʧʛʙʦʡʸ 
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ɺ ʥʘʯʘʣʝ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʟʘʜʘʯʘ ʨʝʰʘʣʘʩʴ ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʦʜʥʦʛʦ ʢʨʫʛʦʚʦʛʦ ʮʠʣʠʥʜʨʘ, 
ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʥʘʯʘʣʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʨʠʩ. 1). ɼʆʈ ʮʠʣʠʥʜʨʘ ʚʳʯʠʩʣʷʣʘʩʴ ʩʪʨʦʛʠʤ ʤʝʪʦʜʦʤ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [16] ʜʣʷ ʩʣʫʯʘʷ Eïʧʦʣʷʨʠʟʘʮʠʠ (E
C

 ʥʘʧʨʘʚʣʝʥ ʚʜʦʣʴ ʦʩʠ z) ʧʘʜʘʶʱʝʡ 
ʧʣʦʩʢʦʡ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʩ ʘʤʧʣʠʪʫʜʦʡ, ʨʘʚʥʦʡ ʝʜʠʥʠʮʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
ʘʤʧʣʠʪʫʜʥʘʷ ʠ ʬʘʟʦʚʘʷ ɼʆʈ ʢʨʫʛʦʚʦʛʦ ʮʠʣʠʥʜʨʘ ʷʚʣʷʶʪʩʷ ʠʟʦʪʨʦʧʥʳʤʠ. ɺ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʳ 
ʟʘʚʠʩʠʤʦʩʪʠ ʘʤʧʣʠʪʫʜʳ (ʨʠʩ. 3) ʠ ʬʘʟʳ (ʨʠʩ. 4) ʨʘʩʩʝʷʥʥʦʛʦ ʧʦʣʷ ʮʠʣʠʥʜʨʘ ʦʪ ʚʝʣʠʯʠʥʳ ʨʘʜʠʫʩʘ R ʝʛʦ 

ʦʩʥʦʚʘʥʠʷ, ʢʦʛʜʘ [ ]l,0ÍR . ɸʤʧʣʠʪʫʜʘ ʨʘʩʩʝʷʥʥʦʛʦ ʧʦʣʷ ʮʠʣʠʥʜʨʘ ʧʨʠ R  0 ʩʪʨʝʤʠʪʩʷ ʢ ʚʝʣʠʯʠʥʝ 

0,001595 (ʨʠʩ. 3). ʂʨʠʚʘʷ 1 ʨʠʩ. 4 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʩʯʠʪʘʥʥʦʡ ʬʘʟʝ ʨʘʩʩʝʷʥʥʦʛʦ ʧʦʣʷ ʮʠʣʠʥʜʨʘ, ʘ 

ʢʨʠʚʘʷ 2 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʘʟʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ( )( )( )Rki 2exparg +Öp . ɼʣʷ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ R ʦʙʝ 

ʢʨʠʚʳʝ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ. ʇʨʠ ʵʪʦʤ p ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʘʟʦʚʦʤʫ ʩʜʚʠʛʫ ʧʨʠ ʨʘʩʩʝʷʥʠʠ ʦʪ ʠʜʝʘʣʴʥʦ 

ʧʨʦʚʦʜʷʱʝʡ ʧʣʦʩʢʦʩʪʠ ʚ ʩʣʫʯʘʝ Eïʧʦʣʷʨʠʟʘʮʠʠ [17]. ʇʨʠ R ʤʝʥʴʰʝʤ ʧʨʠʤʝʨʥʦ 0,035l (ʨʵʣʝʝʚʩʢʘʷ 
ʦʙʣʘʩʪʴ [11]) ʢʨʠʚʳʝ ʨʠʩ. 4 ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʬʦʨʤʫʣʳ ʌʨʝʥʝʣʷ [17] ʥʝ 

ʧʨʠʤʝʥʠʤʳ. ʌʘʟʘ ʨʘʩʩʝʷʥʥʦʛʦ ʧʦʣʷ ʮʠʣʠʥʜʨʘ ʧʨʠ R  0 ʩʪʨʝʤʠʪʩʷ ʢ ʚʝʣʠʯʠʥʝ 2,3612 (ʨʠʩ. 4). 
ʆʜʠʥʦʯʥʳʡ ʢʨʫʛʦʚʦʡ ʮʠʣʠʥʜʨ ʠʤʝʝʪ ʦʜʠʥ ʃʀ ʨʘʩʩʝʷʥʠʷ ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ ʮʝʥʪʨʝ ʢʨʫʛʣʦʛʦ ʦʩʥʦʚʘʥʠʷ 
ʮʠʣʠʥʜʨʘ. 

ɺ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʃʀ ʨʘʩʩʝʷʥʠʷ ʜʚʫʭ ʢʨʫʛʦʚʳʭ ʮʠʣʠʥʜʨʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʜʣʷ ʜʚʫʭ ʢʨʫʛʦʚʳʭ ʮʠʣʠʥʜʨʦʚ ʩ ʨʘʜʠʫʩʘʤʠ ʦʩʥʦʚʘʥʠʡ R = l 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦ ʬʨʘʛʤʝʥʪʫ ɼʆʈ ʚ ʩʝʢʪʦʨʝ ʫʛʣʦʚ ʥʘʙʣʶʜʝʥʠʷ [ ]AA 6;6-  (
A12=Dj ) ʨʘʟʨʝʰʘʶʪʩʷ 

ʜʚʘ ʃʀ ʮʠʣʠʥʜʨʦʚ ʜʣʷ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʠʭ ʮʝʥʪʨʘʤʠ, ʧʨʝʚʳʰʘʶʱʠʤʠ 3,56l. ɼʣʷ ʮʠʣʠʥʜʨʦʚ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʝʥʪʨʦʚ (0; -1,78l) ʠ (0; 1,78l) ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ ʨʘʩʩʝʷʥʠʷ: (0; -2,45l), 

(0; 2,45l). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʝʪʩʷ ʩʠʣʴʥʦʝ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʠʣʠʥʜʨʦʚ ʠ ʃʀ 
ʨʘʩʩʝʷʥʠʷ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʥʝ ʮʝʥʪʨʦʚ ʦʩʥʦʚʘʥʠʡ ʮʠʣʠʥʜʨʦʚ. ʇʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 
ʮʝʥʪʨʘʤʠ ʮʠʣʠʥʜʨʦʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʮʠʣʠʥʜʨʦʚ ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʃʀ 

ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʮʝʥʪʨʳ ʠʭ ʦʩʥʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʮʠʣʠʥʜʨʦʚ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʝʥʪʨʦʚ (0; -5l) ʠ (0; 

5l) ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ ʨʘʩʩʝʷʥʠʷ: (0; -5,1l), (0; 5,1l). 
ɼʘʣʝʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ ʜʣʷ ʪʨʝʭ ʮʠʣʠʥʜʨʦʚ ʩ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʝʥʪʨʦʚ ( )ii yx ,  ( )3,2,1=i  (ʪʘʙʣʠʮʘ 1, ʨʠʩ. 1). 

 

ʋʙʚʤʡʯʙ 1 

     ɽʙʦʦʴʞ ʧ ʄʁ ʫʩʞʮ ʯʡʤʡʦʝʩʧʛ 

 
ʇʘʨʘʤʝʪʨʳ 

i 

1 2 3 

x, l 0 30,40 10,20 

x~ , l -0,47 27,85 10,67 

ʚx , l 0,15 30,55 10,30 

y, l 0 20,10 30,20 

ʚy , l 0,10 20,20 30,25 

y¡, l 0 23,17 31,10 

ʚy¡, l 0,05 23,00 31,20 

|ʚE | 17,50 16,76 20,03 
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ʂʨʠʚʘʷ ʨʠʩ. 5 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪ ʘʤʧʣʠʪʫʜʥʦʡ ɼʆʈ ()uE  ʪʨʝʭ ʮʠʣʠʥʜʨʦʚ ʚ 

ʩʝʢʪʦʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ( ) ()[ ]AA 6sin;6sin kku -Í  (
A12=Dj ), ʨʘʩʩʯʠʪʘʥʥʳʡ ʩʪʨʦʛʠʤ 

ʤʝʪʦʜʦʤ ʠʥʪʝʛʨʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ [16]. ɼʆʈ ʚʳʯʠʩʣʷʣʘʩʴ ʜʣʷ ʩʣʫʯʘʷ Eïʧʦʣʷʨʠʟʘʮʠʠ ʧʘʜʘʶʱʝʡ 
ʧʣʦʩʢʦʡ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʩ ʘʤʧʣʠʪʫʜʦʡ, ʨʘʚʥʦʡ 30. 

ʂʨʠʚʘʷ ʨʠʩ. 6 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʬʨʘʛʤʝʥʪ ʬʘʟʦʚʦʡ ɼʆʈ ()uarg  (ʦʪʤʝʪʠʤ, ʯʪʦ 

() () ()( )ujuEuE argexp= ) ʪʨʝʭ ʮʠʣʠʥʜʨʦʚ ʚ ʩʝʢʪʦʨʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ 

( ) ()[ ]AA 6sin;6sin kku -Í  (
A12=Dj ). 

ʅʘ ʨʠʩ. 7 ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʜʫʣʴ ʦʜʥʦʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʨʝʭ ʮʠʣʠʥʜʨʦʚ J  ʜʣʷ 

( ) ()[ ]AA 6sin;6sin kku -Í . ʊʨʠ ʛʣʘʚʥʳʭ ʤʘʢʩʠʤʫʤʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʤ ʃʀ (N=3). 

ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʧʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ ʚy  (ʪʘʙʣʠʮʘ 1) ʨʘʚʥʷʶʪʩʷ ʧʦʣʦʚʠʥʝ ʧʦʧʝʨʝʯʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʥʳʭ ʤʘʢʩʠʤʫʤʦʚ. ɺʝʣʠʯʠʥʳ ʛʣʘʚʥʳʭ ʤʘʢʩʠʤʫʤʦʚ ʤʦʜʫʣʷ ʦʜʥʦʤʝʨʥʦʛʦ 

ʠʟʦʙʨʘʞʝʥʠʷ ( )jD,yJ  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʦʜʫʣʷʤ ʘʤʧʣʠʪʫʜ ʃʀ ʚE  (ʪʘʙʣʠʮʘ 1) ʃʀ. 

 

ʉʡʪ.  5. ɹʥʨʤʡʫʬʝʦʙʸ ɽʇʉ ʫʩʞʮ ʯʡʤʡʦʝʩʧʛ ʛ ʪʞʣʫʧʩʞ ʨʩʧʪʫʩʙʦʪʫʛʞʦʦʴʮ ʰʙʪʫʧʫ 

( ) ()[ ]AA 6sin;6sin kku -Í  ( )A12=Dj  

 

ʉʡʪ.  6. ʍʙʠʧʛʙʸ ɽʇʉ ʫʩʞʮ ʯʡʤʡʦʝʩʧʛ ʛ ʪʞʣʫʧʩʞ ʨʩʧʪʫʩʙʦʪʫʛʞʦʦʴʮ ʰʙʪʫʧʫ 

( ) ()[ ]AA 6sin;6sin kku -Í  ( )A12=Dj  
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ʉʡʪ.  7. ʅʧʝʬʤʵ ʧʝʦʧʥʞʩʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ J ʫʩʞʮ ʯʡʤʡʦʝʩʧʛ ʝʤʸ 

( ) ()[ ]AA 6sin;6sin kku -Í  

 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ, ʢʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʠʨʘʪʴ 
A900 =j . ʆʜʥʘʢʦ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʧʨʘʚʠʣʴʥʫʶ ʥʫʤʝʨʘʮʠʶ ʃʀ. ɼʣʷ ʵʪʦʛʦ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦʧʝʨʝʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ ʜʣʷ ʥʝʙʦʣʴʰʦʛʦ ʫʛʣʘ 0j, ʩʯʠʪʘʷ 

ʥʫʤʝʨʘʮʠʶ ʃʀ ʥʝʠʟʤʝʥʥʦʡ. ɼʘʣʝʝ ʧʦ ʥʘʡʜʝʥʥʳʤ ʧʦʧʝʨʝʯʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʚ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ xOy 

ʠ x¡Oy¡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʨʦʜʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ x~  ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ. ʇʨʦʜʦʣʴʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ʃʀ x~  ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʧʨʘʚʠʣʴʥʦʡ ʥʫʤʝʨʘʮʠʠ ʃʀ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ 

ʧʨʦʜʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʚx  ʚ ʩʣʫʯʘʝ 
A900 =j . ɺ ʨʘʙʦʪʝ ʚʳʙʠʨʘʣʩʷ 

A60 -=j  ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʣʠʩʴ 

ʧʨʦʜʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ x~  ʜʣʷ ( ) ()[ ]AA 0sin;12sin kku -Í  (ʪʘʙʣʠʮʘ 1). 

 

ʉʡʪ.  8. ʅʧʝʬʤʵ ʧʝʦʧʥʞʩʦʧʜʧ ʡʠʧʚʩʙʟʞʦʡʸ J ʫʩʞʮ ʯʡʤʡʦʝʩʧʛ ʝʤʸ 

( ) ( )[ ]AA 96sin;84sin kkuÍ  (
A900 =j ) 
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ʅʘ ʨʠʩ. 8 ʧʨʝʜʩʪʘʚʣʝʥ ʤʦʜʫʣʴ ʦʜʥʦʤʝʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʪʨʝʭ ʮʠʣʠʥʜʨʦʚ J  ʜʣʷ 

( ) ( )[ ]AA 96sin;84sin kkuÍ  (
A900 =j ). ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʜʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ ʚx  

(ʪʘʙʣʠʮʘ 1) ʨʘʚʥʷʶʪʩʷ, ʚʟʷʪʦʡ ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ, ʧʦʣʦʚʠʥʝ ʧʦʧʝʨʝʯʥʳʭ ʢʦʦʨʜʠʥʘʪ (ʚ ʩʠʩʪʝʤʝ x¡Oy¡ ) 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʣʘʚʥʳʭ ʤʘʢʩʠʤʫʤʦʚ (ʩʤʦʪʨʠ ʬʦʨʤʫʣʳ (4), (7)). ʇʨʦʜʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʃʀ x~  

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ ʥʫʤʝʨʘʮʠʠ ʃʀ, ʫʯʠʪʳʚʘʷ ʟʘʤʝʯʘʥʠʝ ʧʨʝʜʳʜʫʱʝʛʦ ʘʙʟʘʮʘ. 
ɸʥʘʣʠʟ ʯʠʩʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʪʘʙʣʠʮʘ 1) ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʧʨʠ-

ʤʝʨʝ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʢʦʦʨʜʠʥʘʪ ʃʀ Dy º 0,1l ʠ ʘʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʃʀ Dx º 0,15l. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚʦʩʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦ ɼʆʈ ʧʘʨʘʤʝʪʨʳ (ʢʦʣʠʯʝ-

ʩʪʚʦ, ʘʤʧʣʠʪʫʜʳ, ʢʦʦʨʜʠʥʘʪʳ) ʠʟʦʪʨʦʧʥʳʭ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʭ ʃʀ ʨʘʩʩʝʷʥʠʷ ʢʨʫʛʦʚʳʭ ʮʠʣʠʥʜʨʦʚ. ʇʨʠ 
ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ. ɸʤʧʣʠʪʫʜʳ ʃʀ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ, ʚ ʧʦ-
ʧʝʨʝʯʥʦʤ ʠ ʧʨʦʜʦʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ ʃʀ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʥʝʩʝʥʳ ʥʘ ʨʘʩʩʪʦʷʥʠʷ, ʙʦʣʴʰʠʝ ʨʘʟʨʝʰʘ-

ʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ( )jld D= 2 , ʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʝʨ ʦʙʲʝʢʪʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʧʨʠʤʝʨʥʦ 

50l. 
ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʧʨʠʤʝʥʠʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʃʀ 

ʜʚʫʤʝʨʥʳʭ ʧʦʣʦʩʪʝʡ ʩʣʦʞʥʦʡ ʬʦʨʤʳ [18ï20]. 
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Ã´º 63 (636.6) 

ÍÚáßÕàØÜÕÝâ ßÞ ÒÞÛìÕàÝÞÜã  
ÒëàÐéØÒÐÝØî ßâÕÝæÞÒ ÞÑëÚÝÞÒÕÝÝÞÓÞ 
ÓÛãåÐàï (Tetrao urogallus Linnaeus, 
1758) Ò  ±ÐÙÚÐÛìáÚÞÜ ÓÞáãÔÐàáâÒÕÝÝÞÜ 
ßàØàÞÔÝÞÜ ÑØÞáäÕàÝÞÜ ×ÐßÞÒÕÔÝØÚÕ 

³Ûë×ØÝÐ °ÝÝÐ ÎàìÕÒÝÐ, 
ʄʘʛʠʩʪʨʘʥʪ ʀʋʇʈ ï ʬʘʢʫʣʴʪʝʪʘ ʆʭʦʪʦʚʝʜʝʥʠʷ ʠʤ. ɺ.ʅ. ʉʢʘʣʦʥʘ 

¿ÕàÜïÚÞÒ ¾ÛÕÓ ÎàìÕÒØç 
ʄʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʌɻɹʆʋ çɹʘʡʢʘʣʴʩʢʠʡ ʟʘʧʦʚʝʜʥʠʢè 

¿ÞÒÐàØÝæÕÒ °ÛÕÚáÐÝÔà ¸ÓÞàÕÒØç, 
ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ  ʆʭʦʪʦʚʝʜʝʥʠʷ ʠ ʙʠʦʵʢʦʣʦʛʠʠ 

ʌɻɹʆʋ ɺʆ çʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ   ʠʤ. ɸ.ɸ. ɽʞʝʚʩʢʦʛʦè 
 

ɹʦʦʧʫʙʯʡʸ: ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʟʚʝʜʝʥʠʶ ʠ ʧʦʣʫʚʦʣʴʥʦʤʫ (ʚʦʣʴʝʨʥʦʤʫ) ʩʦʜʝʨʞʘʥʠʶ 
ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʛʣʫʭʘʨʷ (Tetrao urogallus L., 1758). ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʣʠʪʝʨʘʪʫʨʥʳʝ ʜʘʥʥʳʝ, ʛʜʝ 
ʦʧʠʩʘʥʳ ʧʦʧʳʪʢʠ ʨʘʟʚʝʜʝʥʠʷ ʠ ʩʦʜʝʨʞʘʥʠʷ ʪʝʪʝʨʝʚʠʥʳʭ ʚ ʚʦʣʴʝʨʘʭ, ʘ ʪʘʢʞʝ ʦʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ 
ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʚʦʣʴʝʨʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʛʣʫʭʘʨʝʡ, ʘʧʨʦʙʠʨʦʚʘʥʥʘʷ ʚ   ɹʘʡʢʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 
ʧʨʠʨʦʜʥʦʤ ʙʠʦʩʬʝʨʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʆʙʳʢʥʦʚʝʥʥʳʡ ʛʣʫʭʘʨʴ, ʧʦʣʫʚʦʣʴʥʦʝ (ʚʦʣʴʝʨʥʦʝ) ʩʦʜʝʨʞʘʥʠʝ, ʨʘʟʚʝʜʝʥʠʝ, 
ɹʘʡʢʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʨʠʨʦʜʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʟʘʧʦʚʝʜʥʠʢ. 
 

THE EXPERIMENT OF KEEPING AND BREEDING OF THE COMMON CAPERCAILLIE (TETRAO 
UROGALLUS LINNAEUS, 1758) IN THE AVIARIES ON THE BAIKAL STATE NATURE BIOSPHERE 

RESERVE 
 

Glyzina A.U., Permyakov O.U., Povarintsev A.I. 
 

Abstract: This article deals with the method of keeping and breeding of the common capercaillie in the 
aviaries in the territory of the Baikal state nature biosphere reserve. It contains information from literature, and 
a description of the methodology of growing chicks of common capercaillie in a aviaries condition. 
Keywords: common capercaillie, keeping in the aviaries, breeding, Baikal state nature biosphere reserve 

 
ɻʛʞʝʞʦʡʞ 

ʇʦʣʫʚʦʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʘʟʚʝʜʝʥʠʝ ʜʠʯʠ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢ-
ʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʚ ʦʭʦʪʥʠʯʴʝʤ ʭʦʟʷʡʩʪʚʝ. ʅʝ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝʤ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʙʦʨʦʚʘʷ 
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ʜʠʯʴ, ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʮʝʥʥʳʭ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʦʪʦʨʦʡ ï ʦʙʳʢʥʦʚʝʥʥʳʡ ʛʣʫʭʘʨʴ (Tetrao urogallus L., 
1758). ʉʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʜʘʥʥʦʛʦ ʚʠʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʘʢʪʠʚ-
ʥʳʤ ʧʨʦʤʳʩʣʦʤ ʧʪʠʮ, ʙʨʘʢʦʥʴʝʨʩʪʚʦʤ  ʠ ʨʘʟʨʫʰʝʥʠʝʤ ʤʝʩʪʦʦʙʠʪʘʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʚʳʨʫʙʢʠ ʣʝʩʦʚ ʠ ʫʯʘʩʪʠʚʰʠʭʩʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ, ʘ ʪʘʢʞʝ ʨʷʜʦʤ ʜʨʫʛʠʭ ʧʨʠʯʠʥ. ɸʢʪʫ-
ʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʝʥʘ ʝʱʝ ʠ ʚ ʪʦʤ, ʯʪʦ ʚ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʥʝʪ ʩʚʝʜʝʥʠʡ ʦ ʧʦʧʳʪ-
ʢʘʭ ʚʦʣʴʝʨʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ ʛʣʫʭʘʨʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʪʠʮʳ ʠʟ ʨʘʟʥʳʭ ʧʦʧʫʣʷʮʠʡ, 
ʦʙʠʪʘʶʱʠʝ ʚ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʦʛʫʪ ʧʦ-ʨʘʟʥʦʤʫ ʧʝʨʝʥʦʩʠʪʴ ʫʩʣʦʚʠʷ ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʣʴʝʨʝ ʠ ʫʩʧʝʰ-
ʥʝʝ ʨʘʟʤʥʦʞʘʪʴʩʷ. 

ʁʪʫʧʩʡʸ ʡʪʪʤʞʝʧʛʙʦʡʢ ʨʧ ʝʙʦʦʧʥʬ ʦʙʨʩʙʛʤʞʦʡʷ 
ʇʦʧʳʪʢʠ  ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʛʣʫʭʘʨʷ ʧʨʝʜʧʨʠʥʠʤʘʣʠʩʴ ʥʝʦʜʥʦʢʨʘʪʥʦ. ʊʘʢ ʚ 

1972 ʛʦʜʫ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ɻʣʘʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʟʘʧʦʚʝʜʥʠʢʘʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 
ʉʉʉʈ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʛʣʫʭʘʨʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʯʘʣʠʩʴ ʚ ɹʝʨʝʟʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ 
ʚ ɹʝʣʦʨʫʩʩʠʠ. ʇʨʝʜʧʦʩʳʣʢʦʡ ʧʦʩʣʫʞʠʣʦ ʨʝʟʢʦʝ ʩʥʠʞʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʛʣʫʭʘʨʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʝʛʦ 
ʘʨʝʘʣʘ. ʇʦ ʦʮʝʥʢʘʤ ʪʝʭ ʣʝʪ, ʟʘʧʘʩʳ ʵʪʦʡ ʧʪʠʮʳ ʚ 1970-ʝ ʛʦʜʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1960-ʤʠ ʚ ʉʉʉʈ ʩʦʢʨʘʪʠ-
ʣʠʩʴ ʚ 10 ʨʘʟ [1]. 

ɻʣʫʭʘʨʠʥʳʡ ʧʠʪʦʤʥʠʢ ʚ ɹʝʨʝʟʠʥʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʙʳʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ. ɺ ʧʠʪʦʤʥʠʢʝ ʙʳʣʠ 
ʧʦʣʫʯʝʥʳ 6 ʧʦʢʦʣʝʥʠʡ ʧʪʠʮ ʚ ʥʝʚʦʣʝ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʩʦʜʝʨʞʘʥʠʷ, ʢʦʨʤʣʝʥʠʷ ʠ ʨʘʟʚʝʜʝʥʠʷ ʛʣʫ-
ʭʘʨʷ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʈʘʩʧʘʜ ʉʉʉʈ ʠ ʬʠʥʘʥʩʦʚʳʝ ʪʨʫʜʥʦʩʪʠ ʠʟ-ʟʘ ʠʥʬʣʷʮʠʠ ʧʨʠʚʝʣʠ ʢ ʪʦ-
ʤʫ, ʯʪʦ ʛʣʫʭʘʨʠ ʪʠʭʦ ʜʦʞʠʣʠ ʩʚʦʡ ʚʝʢ ʚ ʄʠʥʩʢʦʤ ʟʦʦʧʘʨʢʝ, ʥʝ ʜʦʞʜʘʚʰʠʩʴ ʥʦʚʦʛʦ ʩʦʦʨʫʞʝʥʠʷ [1]. 

ʈʘʙʦʪʳ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʛʣʫʭʘʨʷ ʚ ʖʞʥʦ-ʋʨʘʣʴʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʥʘʯʘʪʳ ʚ 1980 ʛ [2, ʩ. 37-38]. ʆʜ-
ʥʘʢʦ ʯʘʩʪʘʷ ʩʤʝʥʘ ʠʩʧʦʣʥʠʪʝʣʝʡ ʠ ʤʝʜʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ 
ʜʦʣʞʥʦʡ ʤʝʨʝ ʨʘʟʚʝʨʥʫʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʢʘʟʘʥʥʦʡ ʪʝʤʝ. ɺ 1986 ʛ. ʦʩʥʦʚʥʳʝ ʫʩʠʣʠʷ ʙʳʣʠ 
ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʟʜʘʥʠʝ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʧʦʛʦʣʦʚʴʷ ʛʣʫʭʘʨʷ, ʪʝʪʝʨʝʚʘ ʠ ʨʷʙʯʠʢʘ ʧʫʪʝʤ ʩʙʦʨʘ ʷʠʮ ʠʟ ʥʝ-
ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʢʣʘʜʦʢ ʚ ʫʛʦʜʴʷʭ ʟʘʧʦʚʝʜʥʠʢʘ, ʜʘʣʴʥʝʡʰʝʡ ʠʥʢʫʙʘʮʠʠ ʷʠʮ ʠ ʚʳʨʘʱʠʚʘʥʠʷ ʤʦʣʦʜʥʷʢʘ 
ʜʦ ʚʟʨʦʩʣʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʪ ʦʪʣʦʚʘ ʜʠʢʠʭ ʧʪʠʮ ʩʦʪʨʫʜʥʠʢʠ ʟʘʧʦʚʝʜʥʠʢʘ ʦʪʢʘʟʘʣʠʩʴ, ʪʘʢ ʢʘʢ ʩʨʝʜʠ ʦʪ-
ʣʦʚʣʝʥʥʳʭ ʛʣʫʭʘʨʝʡ ʠ ʪʝʪʝʨʝʚʦʚ ʥʘʙʣʶʜʘʣʩʷ ʙʦʣʴʰʦʡ ʦʪʭʦʜ [3, ʩ. 179]. 

 ɺʩʝʛʦ ʚ ʜʠʯʝʧʠʪʦʤʥʠʢʝ ʠʥʢʫʙʠʨʦʚʘʣʠ 8 ʷʠʮ ʛʣʫʭʘʨʷ. ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 100-%-ʥʘʷ 
ʚʳʚʦʜʠʤʦʩʪʴ ʧʪʝʥʮʦʚ. ʅʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʯʘʩʪʴ ʧʪʝʥʮʦʚ ʙʳʣʘ ʦʪʙʨʘʢʦʚʘʥʘ ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʚʦʜʘ, ʪʦ ʝʩʪʴ 
ʙʳʣ ʦʪʭʦʜ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʘʪʦʣʦʛʠʝʡ ʚ ʵʤʙʨʠʦʛʝʥʝʟʝ. ʋ ʛʣʫʭʘʨʷʪ ʦʥ ʩʦʩʪʘʚʠʣ 2 ʧʪʝʥʮʘ ʠʟ 8 ʚʳʚʝʜʝʥʥʳʭ. 
ɺʳʞʠʚʘʝʤʦʩʪʴ ʜʦ 100-ʜʥʝʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʫ ʛʣʫʭʘʨʷʪ ʩʦʩʪʘʚʠʣʘ 50 %. ʇʦ ʚʳʞʠʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʛʣʫʭʘʨʷʪ 
ʚ ʨʝʟʫʣʴʪʘʪʝ 4-ʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʘʤʮʳ ʦʢʘʟʳʚʘʣʠʩʴ ʙʦʣʝʝ ʞʠʟʥʝʩʧʦʩʦʙʥʳ, ʯʝʤ ʩʘʤʢʠ. ʇʦʩʣʝʜʥʠʝ 
ʩʠʣʴʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʷʤ. ʀʟ 4 ʚʳʞʠʚʰʠʭ ʚ 1986 ʛ, ʛʣʫʭʘʨʷʪ ʪʨʦʝ ʙʳʣʠ ʩʘʤ-
ʮʘʤʠ [4, ʩ.71]. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦʢʘʟʘʣʠ ʪʨʫʜʦʝʤʢʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʚʦʣʴʝʨʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ 
ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʛʣʫʭʘʨʷ, ʩʚʷʟʘʥʥʫʶ ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʜʘʥʥʦʛʦ ʚʠʜʘ, ʦʜʥʘʢʦ ʘʢʪʫʘʣʴ-
ʥʦʩʪʴ ʧʦʜʦʙʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʪʦʣʴʢʦ ʚʦʟʨʦʩʣʘ.  

 
ʉʞʠʬʤʵʫʙʫʴ ʡ ʧʚʪʬʟʝʞʦʡʞ 

ɺ 2015 ʛʦʜʫ ʚ ɹʘʡʢʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʙʠʦʩʬʝʨʥʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʙʳʣʦ ʧʨʠʥʷʪʦ 
ʨʝʰʝʥʠʝ ʦ ʧʨʦʚʝʜʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʨʘʟʚʝʜʝʥʠʶ ʠ ʧʦʣʫʚʦʣʴʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʛʣʫʭʘʨʝʡ. ʇʨʦʚʦʜʠʣ 
ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʣʘʜʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʟʘʧʦʚʝʜʥʠʢʘ ʇʝʨʤʷʢʦʚ ʆʣʝʛ ʖʨʴʝʚʠʯ ʠ ʩʪʫʜʝʥʪʳ 
ʀʋʇʈ. 

20 ʠʶʥʷ 2015 ʛʦʜʘ ʙʳʣ ʧʨʦʠʟʚʝʜʸʥ ʦʪʣʦʚ ʧʪʝʥʮʦʚ, ʢʦʪʦʨʳʡ ʧʨʦʠʟʚʦʜʠʣʩʷ ʠʟ ʚʳʚʦʜʢʘ, ʦʙʥʘʨʫ-
ʞʝʥʥʦʛʦ ʫ ʧʨʠʢʦʨʤʦʯʥʦʛʦ ʧʦʣʷ çɽʨʥʠʯʥʦʝè, ʚ 4 ʢʤ ʦʪ ʢʦʨʜʦʥʘ çɸʣʪʘʯʝʡʩʢʠʡè. ʀʟ ʚʳʚʦʜʢʘ ʙʳʣʠ ʠʟʲʷʪʳ 
ʪʨʠ ʧʪʝʥʮʘ (ʚʦʟʨʘʩʪ 5-7 ʜʥʝʡ). 21 ʠʶʥʷ ʦʜʠʥ ʠʟ ʧʪʝʥʮʦʚ ʧʦʛʠʙ (ʙʳʣ ʧʨʠʜʘʚʣʝʥ ʚʝʪʢʘʤʠ, ʩ ʥʘʭʦʜʠʚʰʠ-
ʤʠʩʷ ʩʚʝʨʭʫ ʜʨʫʛʠʤʠ ʧʪʝʥʮʘʤʠ). 

16 ʠʶʣʷ 2015ʛ. ʧʪʝʥʮʳ ʙʳʣʠ ʧʝʨʝʚʝʟʝʥʳ ʠʟ ʟʘʢʘʟʥʠʢʘ çɸʣʪʘʯʝʡʩʢʠʡè ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʣʠʯʥʦʛʦ ʭʦ-
ʟʷʡʩʪʚʘ ʇʝʨʤʷʢʦʚʘ ʆ.ʖ. ʚ ʧʦʩʝʣʦʢ ʈʝʯʢʘ ɺʳʜʨʠʥʦ, ʛʜʝ ʦʥʠ ʥʘʭʦʜʠʣʠʩʴ ʜʦ 1 ʩʝʥʪʷʙʨʷ 2015 ʛ. ɿʘʪʝʤ 
ʧʪʝʥʮʳ ʙʳʣʠ ʧʝʨʝʚʝʟʝʥʳ ʥʘ ʢʦʨʜʦʥ çʈʝʯʢʘ ʄʠʰʠʭʘè, ʛʜʝ ʠ ʞʠʚʫʪ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 
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ʆʪʣʦʚ ʧʪʝʥʮʦʚ ʧʨʦʠʟʚʦʜʠʣʩʷ ʚʨʫʯʥʫʶ. ʉʨʘʟʫ ʧʦʩʣʝ ʦʪʣʦʚʘ ʧʪʝʥʮʘʤ ʜʘʚʘʣʠ ʦʙʠʣʴʥʦʝ ʧʠʪʴʸ, ʪʘʢ 
ʢʘʢ ʧʪʠʮʳ ʥʘʭʦʜʠʣʠʩʴ ʚ ʩʪʨʝʩʩʦʚʦʤ ʩʦʩʪʦʷʥʠʠ.  ʅʘ ʵʪʦ ʫʢʘʟʳʚʘʶʪ ʠ ʜʨʫʛʠʝ ʘʚʪʦʨʳ, ʟʘʥʠʤʘʚʰʠʝʩʷ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʠ ʨʘʟʚʝʜʝʥʠʝʤ ʛʣʫʭʘʨʝʡ ʚ ʚʦʣʴʝʨʘʭ [5, ʩ. 73-82].   

ʇʦʩʣʝ ʧʦʤʝʱʝʥʠʝ ʧʪʝʥʮʦʚ ʥʘ ʤʝʩʪʦ ʧʦʩʪʦʷʥʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʩ 
ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʪʠʮ ʢʦʨʤʦʤ ʠ ʚʦʜʦʡ. ʕʪʦ ʚʳʟʚʘʣʦ ʨʷʜ ʪʨʫʜʥʦʩʪʝʡ: 

 ɺʦʜʘ ʚʩʝʛʜʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʚʝʞʘʷ, ʚ ʪʝʯʝʥʠʝ ʜʥʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʩʤʝʥʫ ʚʦʜʳ ʠ ʦʙʤʳ-
ʚʘʪʴ ʘʚʪʦʧʦʠʣʢʫ ʦʪ ʥʘʥʝʩʸʥʥʦʡ ʧʪʝʥʮʘʤʠ ʛʨʷʟʠ. ʂʦʨʤʘ ʪʘʢʞʝ ʚʩʝʛʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʝʞʠʤʠ. ʅʝʣʴʟʷ ʜʦ-
ʧʫʩʢʘʪʴ ʟʘʢʠʩʘʥʠʷ, ʟʘʩʳʭʘʥʠʷ, ʩʣʸʞʠʚʘʥʠʷ ʢʦʨʤʦʚ [6, ʩ. 27-29].  

ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʠʪʘʥʠʷ ʛʣʫʭʘʨʝʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʘʩʪʨʦʣʠʪʦʚ. ʀʭ ʜʦʙʘʚʣʝʥʠʝ ʚ 
ʨʘʮʠʦʥ ʧʪʠʮ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ɼʣʷ ʧʪʝʥʮʦʚ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʫʧʥʳʡ ʢʚʘʨʮʝʚʳʡ 
ʧʝʩʦʢ ʩ ʤʝʣʢʠʤʠ (ʜʦ 1,5 ʤʤ.) ʢʘʤʝʰʢʘʤʠ, ʜʣʷ ʚʟʨʦʩʣʦʡ ʧʪʠʮʳ ʛʘʩʪʨʦʣʠʪʳ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ 5-7ʤʤ. 
ɻʘʩʪʨʦʣʠʪʳ ʥʫʞʥʦ ʜʘʚʘʪʴ ʠʟ ʨʘʩʯʸʪʘ ʥʘ ʚʟʨʦʩʣʫʶ ʦʩʦʙʴ 50 ʛʨ. (ʙʝʟ ʫʯʸʪʘ ʨʘʟʙʨʘʩʳʚʘʥʠʷ) ʨʘʟ ʚ ʜʚʝ ʥʝ-
ʜʝʣʠ, ʜʣʷ ʧʪʝʥʮʦʚ ʢʦʨʤʫʰʢʘ ʩ ʛʘʩʪʨʦʣʠʪʘʤʠ ʜʦʣʞʥʘ ʩʪʦʷʪʴ ʧʦʩʪʦʷʥʥʦ. ʇʨʠ ʩʤʝʥʝ ʢʦʨʤʦʚ, ʚ ʩʪʨʝʩʩʦʚʳʭ 
ʩʠʪʫʘʮʠʷʭ ʧʦʪʨʝʙʣʝʥʠʝ ʛʘʩʪʨʦʣʠʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ [6, ʩ. 33-34; 7, ʩ. 11].  

ʂʦʨʤʘ ʜʣʷ ʧʪʝʥʮʦʚ ʜʦʣʞʥʳ ʦʪʣʠʯʘʪʴʩʷ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ. 
ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ ʜʣʷ ʛʣʫʭʘʨʝʡ ʚ ɹʘʡʢʘʣʴʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʝʪʦ-

ʜʠʢʫ ʇʘʚʣʶʱʠʢʘ ʊ.ɽ., ʄʘʣʶʪʠʥʦʡ ʅ.ɺ. [6, ʩ. 35-39], ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʜʦʧʦʣʥʷʣʘʩʴ ʘʚʪʦʨʘʤʠ ʵʢʩ-
ʧʝʨʠʤʝʥʪʘ. 

  ʀʟ ʙʝʣʢʦʚʳʭ ʢʦʨʤʦʚ ʧʪʝʥʮʘʤ ʜʘʚʘʣʦʩʴ: ʷʡʮʦ ʚʘʨʸʥʦʝ, ʥʘʩʝʢʦʤʳʝ (ʢʫʟʥʝʯʠʢʠ, ʩʣʝʧʥʠ, ʙʘʙʦʯʢʠ), 
ʤʫʨʘʚʴʠʥʳʝ ʷʡʮʘ, ʩ ʚʦʟʨʘʩʪʘ 25 ʜʥʝʡ ʜʘʚʘʣʠ  ʤʝʣʢʫʶ ʨʳʙʫ (ʤʘʣʴʢʦʚ), ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʧʦʪʨʦʰʠʚ ʚʦ 
ʠʟʙʝʞʘʥʠʝ ʟʘʨʘʞʝʥʠʷ ʧʘʨʘʟʠʪʘʤʠ. ɺʘʨʸʥʦʝ ʢʫʨʠʥʦʝ ʷʡʮʦ ʢʨʦʰʠʣʦʩʴ ʥʘ ʤʝʣʢʠʝ ʢʫʩʦʯʢʠ (2-2,5 ʤʤ). 

 ʆʯʝʥʴ ʭʦʨʦʰʦ ʧʦʢʘʟʘʣʘ ʩʝʙʷ ʠ ʧʦʝʜʘʣʘʩʴ ʧʪʝʥʮʘʤʠ  ʩʤʝʩʴ ʠʟ ʷʡʮʘ, ʤʝʣʢʦ-ʛʨʘʥʫʣʠʨʦʚʘʥʥʦʛʦ 
çʂʦʨʤʘ ʜʣʷ ʤʦʣʦʜʥʷʢʘè, ʙʠʦʜʦʙʘʚʢʠ çɺʝʣʝʩè ʠ ʪʦʣʯʸʥʦʛʦ ʢʝʜʨʦʚʦʛʦ ʦʨʝʭʘ. ʉʦʩʪʘʚ ʩʤʝʩʠ ʙʳʣ ʧʦʜʦ-
ʙʨʘʥ ʩʣʝʜʫʶʱʠʡ: ʦʨʝʭ 30-40 ʛʨ., ʷʡʮʦ 70-80 ʛʨ., çʂʦʨʤʘ ʜʣʷ ʤʦʣʦʜʥʷʢʘè 60-65 ʛʨ., ʙʠʦʜʦʙʘʚʢʘ çɺʝʣʝʩè 
6-10 ʛʨ. 

 ʀʟ ʥʘʩʝʢʦʤʳʭ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʝʜʘʣʠʩʴ ʢʫʟʥʝʯʠʢʠ.  ʆʥʠ ʜʘʚʘʣʠʩʴ ʧʪʝʥʮʘʤ ʜʚʘ ʨʘʟʘ ʚ ʜʝʥʴ, ʧʦ 5-
6 ʢʨʫʧʥʳʭ ʦʩʦʙʝʡ. ʋʞʝ ʥʘ ʚʪʦʨʦʡ ʜʝʥʴ ʢʦʨʤʣʝʥʠʷ ʛʣʫʭʘʨʷʪʘ ʩʘʤʠ ʙʨʘʣʠ ʢʫʟʥʝʯʠʢʦʚ ʠʟ ʨʫʢ, ʠʥʦʛʜʘ ʚʳ-
ʨʳʚʘʣʠ ʜʨʫʛ ʫ ʜʨʫʛʘ. ʄʫʨʘʚʴʠʥʳʝ ʷʡʮʘ ʜʘʚʘʣʠʩʴ ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ (ʙʨʘʣʠʩʴ ʠʟ ʤʫʨʘʚʝʡʥʠʢʘ, ʚʤʝʩʪʝ ʩ 
ʤʫʨʘʚʴʷʤʠ) ʧʦ ı ʚʝʜʨʘ. ʇʦʝʜʘʣʠʩʴ ʢʘʢ ʷʡʮʘ, ʪʘʢ ʠ ʤʫʨʘʚʴʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʪʝʥʮʳ ʭʦʨʦʰʦ ʢʣʝʚʘʣʠ ʩʤʝʩʴ ʠʟ ʢʨʫʧ ʠ ʟʝʨʥʘ. ɼʝʣʘʣʘʩʴ ʜʘʥʥʘʷ ʩʤʝʩʴ ʩʣʝʜʫʶʱʠʤ 
ʦʙʨʘʟʦʤ: ʦʚʩʷʥʳʝ ʭʣʦʧʴʷ çɻʝʨʢʫʣʝʩè (1 ʯʘʩʪʴ), ʧʰʝʥʦ (2 ʯʘʩʪʠ), ʛʨʝʯʢʘ, ʨʠʩ, ʧʝʨʣʦʚʢʘ ʠ ʧʰʝʥʠʮʘ (2 
ʯʘʩʪʠ).  

ʆʪʜʝʣʴʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʜʘʥʥʦʡ ʩʤʝʩʠ ʤʦʞʥʦ ʟʘʧʘʨʠʚʘʪʴ,  ʢʨʦʤʝ ʦʚʩʷʥʳʭ ʭʣʦʧʴʝʚ ʠ ʧʰʝʥʠʮʳ, 
ʧʨʠ ʟʘʧʘʨʠʚʘʥʠʠ ʢʦʪʦʨʳʭ ʚʦʟʥʠʢʘʝʪ ʢʣʝʡʢʦʚʠʥʘ. 

 ɿʝʣʸʥʳʝ ʢʦʨʤʘ ʩʦʩʪʘʚʣʷʣʠ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʨʘʮʠʦʥʘ, ʠ ʧʦ ʦʙʲʸʤʫ ʥʘ ʥʠʭ ʧʨʠʭʦʜʠʣʦʩʴ 65 % ʚʩʝ-
ʛʦ ʩʫʪʦʯʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʧʪʠʮ. 

ʆʩʥʦʚʫ ʩʦʯʥʦʡ ʟʝʣʝʥʠ ʜʣʷ ʧʪʝʥʮʦʚ ʩʦʩʪʘʚʣʷʣʠ: ʙʦʪʚʘ ʨʝʜʠʩʘ ʠ ʩʚʝʢʣʳ, ʱʘʚʝʣʴ, ʣʠʩʪʴʷ ʠ ʩʦʮʚʝ-
ʪʠʷ ʢʫʨʠʣʴʩʢʦʛʦ ʯʘʷ, ʣʠʩʪʴʷ ʢʠʧʨʝʷ, ʟʝʣʸʥʳʡ ʣʫʢ, ʣʠʩʪʴʷ ʩʘʣʘʪʘ, ʣʠʩʪʴʷ ʠ ʩʪʝʙʣʠ ʦʜʫʚʘʥʯʠʢʘ, ʢʣʝʚʝʨʘ, 
ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʝʜʘʣʠʩʴ ʣʠʩʪʴʷ ʯʝʨʝʤʰʠ, ʨʝʚʝʥʷ, ʩʚʝʞʠʝ ʦʛʫʨʮʳ. 

ʂʘʙʘʯʢʠ ʠ ʙʘʢʣʘʞʘʥʳ ʚʢʫʩʦʚʦʛʦ ʠʥʪʝʨʝʩʘ ʥʝ ʚʳʟʳʚʘʣʠ. ʄʦʨʢʦʚʴ ʠ ʩʚʝʢʣʘ ʫʧʦʪʨʝʙʣʷʣʠʩʴ ʥʝʟʥʘ-
ʯʠʪʝʣʴʥʦ. ʊʦʣʴʢʦ ʤʝʣʢʦ ʥʘʨʝʟʘʥʥʳʝ, ʩʣʝʛʢʘ ʧʦʜʩʫʰʝʥʥʳʝ, ʜʦʙʘʚʣʝʥʥʳʝ ʚ ʟʝʨʥʦʚʫʶ ʢʦʨʤʦʚʫʶ ʩʤʝʩʴ. 

ɺ ʚʦʟʨʘʩʪʝ ʜʦ 20 ʜʥʝʡ ʟʝʣʝʥʴ ʰʠʥʢʦʚʘʣʘʩʴ ʥʘ ʢʫʩʦʯʢʠ ʜʦ 1-1.5 ʩʤ., ʧʦʩʣʝ 1 ʤʝʩʷʮʘ ʟʝʣʝʥʴ ʩʪʘʣʠ 
ʧʦʜʘʚʘʪʴ ʥʘʚʘʣʦʤ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʥʦʨʤʘʣʴʥʦ ʧʦʪʨʝʙʣʷʣʘʩʴ ʧʪʝʥʮʘʤʠ. 

ʇʨʠ ʢʦʨʤʣʝʥʠʠ ʟʝʣʝʥʴʶ, ʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʯʥʦʡ. ɺ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ ʟʘʢʘʟʥʠʢʘ çɸʣʪʘʯʝʡʩʢʠʡè, 
ʧʨʠʭʦʜʠʣʦʩʴ ʟʘʥʠʤʘʪʴʩʷ ʧʦʣʠʚʦʤ ʨʘʩʪʝʥʠʡ. ʇʪʝʥʮʳ ʦʪʢʘʟʳʚʘʣʠʩʴ ʝʩʪʴ ʟʝʣʝʥʴ, ʚʟʷʪʫʶ ʠʟ ʝʩʪʝʩʪʚʝʥ-
ʥʳʭ ʫʩʣʦʚʠʡ. 

ʀʟ ʚʝʪʦʯʥʳʭ ʢʦʨʤʦʚ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 1,5 ʤʝʩʷʮʝʚ ʧʪʝʥʮʳ ʦʪʜʘʚʘʣʠ ʧʨʝʜʧʦʯʪʝʥʠʝ ʭʚʦʝ ʣʠʩʪʚʝʥʥʠʮʳ 
ʠ ʤʦʣʦʜʳʤ ʧʦʙʝʛʘʤ ʦʩʠʥʳ. ʅʦ ʠ ʠʭ ʝʜʷʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʦʪʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʦʯʥʦʡ ʟʝʣʝʥʠ. ʅʝʧʣʦ-
ʭʦ ʧʦʝʜʘʣʠʩʴ ʣʠʩʪʴʷ ʠʚʳ, ʩʦʙʠʨʘʝʤʳʝ ʥʘ ʙʝʨʝʛʫ ʨʝʢʠ. 
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ʗʛʦʜʫ ʛʣʫʭʘʨʷʪʘ ʝʣʠ ʚʩʝʭ ʚʠʜʦʚ. ʆʯʝʥʴ ʦʭʦʪʥʦ ʧʦʝʜʘʣʠ  ʢʣʫʙʥʠʢʫ, ʤʦʨʦʰʢʫ, ʤʘʣʠʥʫ. ʗʛʦʜʳ ʯʝ-
ʨʸʤʫʭʠ, ʙʦʷʨʳʰʥʠʢʘ ʝʣʠ ʥʝʨʝʛʫʣʷʨʥʦ, ʥʝ ʯʘʱʝ ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ʊʘʢ ʞʝ ʭʦʨʦʰʦ ʝʣʠ ʰʠʧʦʚʥʠʢ, ʯʝʨʥʠʢʫ, 
ʞʠʤʦʣʦʩʪʴ, ʛʦʣʫʙʠʢʫ, ʯʝʨʥʫʶ ʩʤʦʨʦʜʠʥʫ, ʨʷʙʠʥʫ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʯʝʨʥʦʧʣʦʜʥʫʶ). ʗʛʦʜʳ ʢʨʘʩʥʦʡ ʩʤʦʨʦ-
ʜʠʥʳ, ʢʣʶʢʚʳ, ʙʨʫʩʥʠʢʠ ʫʧʦʪʨʝʙʣʷʶʪʩʷ ʤʝʥʝʝ ʦʭʦʪʥʦ, ʯʝʤ ʜʨʫʛʠʝ (ʚʝʨʦʷʪʥʦ ʠʟ-ʟʘ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʪ). 
ʀʟ ʵʢʟʦʪʠʯʝʩʢʠʭ ʢʦʨʤʦʚ ʭʦʨʦʰʦ ʧʦʝʜʘʣʩʷ ʘʨʙʫʟ ʠ ʘʨʙʫʟʥʳʝ ʢʦʨʢʠ. 

ʇʠʪʘʥʠʝ ʧʪʝʥʮʘʤ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʜʘʚʘʣʦʩʴ ʥʝʙʦʣʴʰʠʤʠ ʧʦʨʮʠʷʤʠ, ʥʦ ʯʘʱʝ, ʯʝʤ ʚʝʩʥʦʡ, ʚʦ 
ʠʟʙʝʞʘʥʠʝ ʧʦʨʯʠ. ʇʦʩʣʝ ʧʦʜʘʯʠ ʙʝʣʢʦʚʦʡ ʧʠʱʠ (ʥʘʩʝʢʦʤʳʭ, ʨʳʙʳ, ʠ ʜʨ.), ʦʙʷʟʘʪʝʣʴʥʦ ʜʘʚʘʣʘʩʴ ʩʦʯ-
ʥʘʷ ʟʝʣʝʥʴ. 

ʀʟ ʚʠʪʘʤʠʥʦʚ ʧʪʝʥʮʘʤ ʜʘʚʘʣʘʩʴ ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ ʢʦʤʧʣʝʢʩʥʳʡ ʚʠʪʘʤʠʥ çʂʦʤʧʣʠʚʠʪè. 
ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚʠʪʘʤʠʥʳ ʠʟʤʝʣʴʯʘʣʠʩʴ ʠ ʜʦʙʘʚʣʷʣʠʩʴ ʚ ʚʦʜʫ ʠ ʢʦʨʤʦʚʳʝ ʩʤʝʩʠ. ʇʦʟʞʝ, ʢʦʛʜʘ ʧʪʝʥʮʳ 
ʧʦʜʨʦʩʣʠ, ʚʠʪʘʤʠʥʳ ʧʦʜʘʚʘʣʘʩʴ ʩ ʨʳʙʦʡ (ʚʧʨʝʩʩʦʚʳʚʘʣʠʩʴ ʚ ʤʳʰʝʯʥʳʝ ʪʢʘʥʠ, ʯʪʦʙʳ ʧʪʝʥʮʳ ʧʨʦʛʣʘ-
ʪʳʚʘʣʠ ʠʭ ʚʤʝʩʪʝ ʩ ʢʦʨʤʦʤ). ɼʘʚʘʣʠʩʴ ʚʠʪʘʤʠʥʳ ʨʘʟ ʚ ʯʝʪʳʨʝ ʜʥʷ, ʠʟ ʨʘʩʯʸʪʘ ʜʚʘ ʚʠʜʘ ʚʠʪʘʤʠʥʦʚ (ʘʩ-
ʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ʠ çʂʦʤʧʣʠʚʠʪè) ʧʦ ʦʜʥʦʡ ʪʘʙʣʝʪʢʝ ʥʘ ʦʜʥʫ ʧʪʠʮʫ.  

ʇʦʩʣʝ ʧʝʨʝʚʦʜʘ ʧʪʠʮ ʥʘ ʙʘʟʫ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʨ. ɺʳʜʨʠʥʦ ʚʠʪʘʤʠʥʳ ʜʘʚʘʪʴ ʧʝʨʝʩʪʘʣʠ, ʚ ʚʠʜʫ 
ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʪʘʤʠʥʠʟʠʨʦʚʘʥʥʳʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚ.  

ɺ ʚʦʟʨʘʩʪʝ 25 ʜʥʝʡ ʧʪʝʥʮʳ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʙʦʣʝʝ ʧʨʦʩʪʦʨʥʳʡ ʦʪʩʘʜʥʦʡ ʚʦʣʴʝʨ.  
ʂʦʥʩʪʨʫʢʮʠʷ ʦʪʩʘʜʥʦʛʦ ʚʦʣʴʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʘʨʢʘʩ ʨʘʟʤʝʨʦʤ 2ʭ3 ʤʝʪʨʘ, ʠ ʚʳʩʦʪʦʡ ʧʦ 

ʢʦʥʴʢʫ 2,5 ʤʝʨʘ. ɺʳʩʦʪʘ ʙʦʢʦʚʳʭ ʩʪʝʥʦʢ 2 ʤʝʪʨʘ. ʂʘʨʢʘʩ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʙʨʫʩʢʘ 5ʭ5 ʩʤ. ʀʤʝʝʪ 
ʜʚʝʨʴ, ʟʘʧʠʨʘʶʱʫʶʩʷ ʢʘʢ ʠʟʥʫʪʨʠ, ʪʘʢ ʠ ʩʥʘʨʫʞʠ. ʈʘʟʤʝʨ ʜʚʝʨʠ ʧʦ ʚʳʩʦʪʝ ʩʦʩʪʘʚʣʷʝʪ 1,7 ʤ., ʧʦ ʰʠ-
ʨʠʥʝ 0,7 ʤ. ʂʘʨʢʘʩ ʠ ʜʚʝʨʴ ʦʙʪʷʛʠʚʘʶʪʩʷ ʩʝʪʢʦʡ ̫ ʯʝʸʡ 1.5ʭ1.5 ʩʤ. ʠ ʪʦʣʱʠʥʦʡ ʥʠʪʠ ʥʝ ʤʝʥʝʝ 1-1.5 ʤʤ., 
ʞʝʣʘʪʝʣʴʥʦ ʙʝʣʦʛʦ ʮʚʝʪʘ. ʂʨʳʰʘ ʜʝʣʘʝʪʩʷ ʜʚʫʩʢʘʪʥʦʡ, ʤʦʞʥʦ ʠ ʦʜʥʦʩʢʘʪʥʦʡ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʦ-
ʧʦʣʦʞʝʥʠʷ ʧʠʪʦʤʥʠʢʘ). ʂʨʳʰʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʪʝʥʪʦʚʘʥʘʷ, ʪʘʢ ʠ ʧʦʢʨʳʪʘ ʧʨʦʬʠʣʴʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 
ʣʠʩʪʦʤ. 

ɺ ʥʘʯʘʣʝ  ʩʝʥʪʷʙʨʷ ʧʦʜʨʦʩʰʠʝ ʧʪʝʥʮʳ ʙʳʣʠ ʧʝʨʝʚʝʟʝʥʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʙʘʟʳ ʥʘ ʨ. ɺʳʜʨʠʥʦ, ʚ 
ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʚʦʣʴʝʨ ʥʘ ʢʦʨʜʦʥʝ çʈʝʯʢʘ ʄʠʰʠʭʘè. ɸʜʘʧʪʘʮʠʷ ʢ ʥʦʚʦʤʫ ʤʝʩʪʫ ʟʘʥʷʣʘ 4-5 ʜʥʝʡ. ʇʦ 
ʠʩʪʝʯʝʥʠʶ ʧʦʣʫʪʦʨʘ ʥʝʜʝʣʴ ʧʦʩʣʝ ʧʝʨʝʝʟʜʘ ʚʳʜʝʣʠʣʩʷ ʩʘʤʝʮ-ʜʦʤʠʥʘʥʪ. ɺʨʝʤʷ ʧʝʨʝʝʟʜʘ ʩʦʚʧʘʣʦ ʩ 
ʣʦʞʥʳʤ ʪʦʢʦʤ ʧʝʨʚʦʛʦʜʢʦʚ.  

ʇʦʣʥʘʷ ʘʜʘʧʪʘʮʠʷ ʢ ʥʦʚʦʤʫ ʤʝʩʪʫ, ʠʩʭʦʜʷ ʠʟ ʦʙʲʝʤʘ ʧʦʪʨʝʙʣʝʥʠʷ ʧʠʱʠ, ʘʢʪʠʚʥʦʩʪʠ, ʚʦʩʧʨʠʷʪʠʷ 
ʯʝʣʦʚʝʢʘ ʠ ʜʨʫʛʠʭ ʧʨʠʟʥʘʢʦʚ, ʥʘʩʪʫʧʠʣʘ ʯʝʨʝʟ ʧʦʣʪʦʨʳ ʥʝʜʝʣʠ. ʇʨʠ ʚʟʚʝʰʠʚʘʥʠʠ ʧʨʦʚʦʜʠʚʰʠʤʩʷ 30 
ʩʝʥʪʷʙʨʷ, ʤʘʩʩʘ ʦʜʥʦʛʦ ʩʘʤʮʘ ʩʦʩʪʘʚʠʣʘ 4,1 ʢʛ., ʚʪʦʨʦʛʦ 4.2 ʢʛ.  

ɿʠʤʦʚʢʘ ʛʣʫʭʘʨʝʡ ʧʨʦʭʦʜʠʣʘ ʥʘ ʢʦʨʜʦʥʝ çʈʝʯʢʘ ʄʠʰʠʭʘè.  ʆʩʥʦʚʫ ʚʝʪʦʯʥʳʭ ʢʦʨʤʦʚ ʚ ʟʠʤʥʠʡ 
ʧʝʨʠʦʜ ʩʦʩʪʘʚʣʷʣʘ ʭʚʦʷ ʢʝʜʨʘ ʠ ʩʦʩʥʳ (ʧʦ ʧʦʝʜʘʥʠʶ ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʦʩʴ ʢʝʜʨʫ). ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ 
ʭʚʦʡʥʳʤʠ ʚʝʪʢʘʤʠ ʝʣʠ, ʧʠʭʪʳ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʜʘʣʠ.  ʂʘʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʢʦʣʠʯʝʩʪʚʦ 
ʭʚʦʠ ʚ ʩʫʪʢʠ ʥʘ ʦʜʥʫ ʧʪʠʮʫ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 200- 250 ʛʨ.  

ʂʨʦʤʝ ʪʦʛʦ, ʜʚʘ ʨʘʟʘ ʚ ʥʝʜʝʣʶ ʧʪʠʮʘʤ ʚʳʩʪʘʚʣʷʣʩʷ ʚʝʪʦʯʥʳʡ ʢʦʨʤ ʚ ʚʠʜʝ ʚʝʪʦʢ ʙʝʨʸʟʳ, ʪʦʧʦʣʷ, 
ʠʚʳ, ʦʩʠʥʳ, ʦʣʴʭʠ. ʀʟ ʙʝʣʢʦʚʦʡ ʧʠʱʠ ʛʣʫʭʘʨʷʤ ʜʘʚʘʣʦʩʴ ʤʷʩʦ ʠ ʨʳʙʘ. ɻʦʚʷʜʠʥʘ ʜʘʚʘʣʘʩʴ ʥʘʨʝʟʘʥʥʦʡ 
ʪʦʥʢʠʤʠ ʣʦʤʪʠʢʘʤʠ ʜʣʠʥʥʦʡ ʜʦ 5-6 ʩʤ., ʰʠʨʠʥʦʡ 1- 1,5 ʩʤ., ʨʳʙʘ (ʤʦʡʚʘ) ʜʘʚʘʣʘʩʴ ʮʝʣʠʢʦʤ ʠʣʠ ʨʘʟʨʝ-
ʟʘʥʥʦʡ ʧʦʧʦʣʘʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʙʝʣʢʦʚʘʷ ʧʠʱʘ ʩʲʝʜʘʣʘʩʴ ʩʨʘʟʫ. ɽʩʣʠ ʦʩʪʘʚʘʣʠʩʴ ʥʝ ʜʦʝʜʝʥʥʳʝ ʢʫʩʢʠ, 
ʪʦ ʦʥʠ ʨʝʟʘʣʠʩʴ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ (ʜʦ 2 ʩʤ). 

ʇʦʜʘʯʘ ʙʝʣʢʦʚʦʡ ʧʠʱʠ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʧʦʜʘʯʝʡ ʷʛʦʜ ʢʣʶʢʚʳ, ʙʨʫʩʥʠʢʠ, ʨʷʙʠʥʳ. ʉʦʢ ʵʪʠʭ ʷʛʦʜ 
ʩʧʦʩʦʙʩʪʚʫʝʪ ʣʫʯʰʝʤʫ ʨʘʩʱʝʧʣʝʥʠʶ ʙʝʣʢʦʚ. ɺ ʮʝʣʦʤ, ʥʘ ʢʘʞʜʫʶ ʧʪʠʮʫ ʧʨʠʭʦʜʠʣʦʩʴ ʧʦ 35-50 ʛʨ. ʙʝʣ-
ʢʦʚʦʡ ʧʠʱʠ ʚ ʥʝʜʝʣʶ. 

ʆʩʥʦʚʫ ʟʝʨʥʦʚʦʡ ʢʦʨʤʦʚʦʡ ʩʤʝʩʠ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʦʩʪʘʚʠʣʘ ʧʝʨʣʦʚʢʘ (50 %), ʛʨʝʯʢʘ (25%), ʠ 
ʨʠʩ (25%). ʉʤʝʩʴ ʚ ʢʦʣʠʯʝʩʪʚʝ 500 ʛʨ. ʟʘʣʠʚʘʣʘʩʴ ʢʠʧʷʪʢʦʤ ʠ ʥʘʩʪʘʠʚʘʣʘʩʴ ʥʘ ʪʸʧʣʦʡ ʧʝʯʢʝ, ʚ ʪʝʯʝʥʠʠ 
3-4 ʯʘʩʦʚ. ɼʦʙʘʚʣʷʣʦʩʴ 10 ʛʨ. ʩʦʣʠ ʠ 30 ʛʨ. ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʩʣʘ. ʀʟ ʩʫʭʠʭ ʟʝʨʥʦʚʳʭ ʜʘʚʘʣʘʩʴ ʩʤʝʩʴ 
ʧʰʝʥʠʮʳ (70 %), ʦʚʩʘ (10 %) ʠ ʦʚʩʷʥʳʭ ʭʣʦʧʴʝʚ (20 %). 

ʀʟ ʩʦʯʥʦʡ ʟʝʣʝʥʠ ʛʣʫʭʘʨʷʤ ʜʘʚʘʣʩʷ ʟʝʣʸʥʳʡ ʣʫʢ, ʚʳʨʘʱʠʚʘʝʤʳʡ ʥʘ ʧʦʜʦʢʦʥʥʠʢʝ, ʚ ʜʦʤʘʰʥʠʭ 
ʫʩʣʦʚʠʷʭ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʚʳʭ ʧʨʦʪʘʣʠʥ ʠ ʧʝʨʚʦʡ ʟʝʣʝʥʠ ʛʣʫʭʘʨʷʤ ʥʘʯʘʣʠ ʜʘʚʘʪʴ ʧʨʠʨʦʜʥʳʝ ʢʦʨʤʘ, 
ʧʦʙʝʛʠ ʙʨʫʩʥʠʢʠ ʠ ʯʝʨʥʠʢʠ. 
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ʂʨʦʤʝ ʪʦʛʦ,  ʧʪʠʮʘʤ ʧʝʨʠʦʜʠʯʝʩʢʠ ʜʘʚʘʣʠ ʩʫʭʦʬʨʫʢʪʳ, ʷʙʣʦʢʠ ʠ ʠʟʶʤ. ʗʙʣʦʢʠ ʧʦʪʨʝʙʣʷʣʠʩʴ ʭʦ-
ʨʦʰʦ, ʢ ʠʟʶʤʫ ʛʣʫʭʘʨʠ ʦʪʥʝʩʣʠʩʴ ʨʘʚʥʦʜʫʰʥʦ. 

ʋʙʦʨʢʘ ʚʦʣʴʝʨʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʨʘʟ ʚ 3-4 ʜʥʷ.  
21 ʤʘʨʪʘ 2016 ʛʦʜʘ ʦʜʠʥ ʠʟ ʩʘʤʮʦʚ ʙʳʣ ʧʝʨʝʩʘʞʝʥ ʚ ʩʦʩʝʜʥʠʡ ʦʪʩʘʜʥʦʡ ʚʦʣʴʝʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ 

10 ʤʝʪʨʘʭ ʦʪ ʪʦʛʦ, ʛʜʝ ʩʘʤʮʳ ʩʦʜʝʨʞʘʣʠʩʴ ʚʤʝʩʪʝ. ʆʙʫʩʣʦʚʣʝʥʦ ʵʪʦ  ʙʳʣʦ ʫʚʝʣʠʯʝʥʠʝʤ ʘʛʨʝʩʩʠʚʥʦ-
ʩʪʠ, ʚʳʟʚʘʥʥʳʤ ʥʘʯʘʣʦʤ ʧʝʨʠʦʜʘ ʪʦʢʦʚʘʥʠʷ. ʉʦ 2 ʘʧʨʝʣʷ ʫ ʩʘʤʮʦʚ ʥʘʯʘʣʠ ʟʘʤʝʪʥʦ ʢʨʘʩʥʝʪʴ ʠ ʥʘʣʠ-
ʚʘʪʴʩʷ ʙʨʦʚʠ, ʯʪʦ ʙʝʩʩʧʦʨʥʦ ʛʦʚʦʨʠʪ ʦ ʥʘʯʘʣʝ ʧʝʨʠʦʜʘ ʨʘʟʤʥʦʞʝʥʠʷ. 

ʕʢʩʧʝʨʠʤʝʥʪ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ɹʘʡʢʘʣʴʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ  ʧʨʠʨʦʜʥʦʤ ʙʠʦʩʬʝʨʥʦʤ ʟʘʧʦʚʝʜʥʠ-
ʢʝ ʤʦʞʥʦ ʧʨʠʟʥʘʪʴ ʫʜʘʯʥʳʤ, ʪʘʢ ʢʘʢ ʦʙʘ ʦʪʣʦʚʣʝʥʥʳʭ ʧʪʝʥʮʘ ʙʳʣʠ ʫʩʧʝʰʥʦ ʚʳʨʘʱʝʥʳ ʜʦ ʧʦʣʦʚʦʟʨʝ-
ʣʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʩʪʫʧʠʣʠ ʚ ʬʘʟʫ ʨʘʟʤʥʦʞʝʥʠʷ. ʇʪʝʥʮʘ, ʧʦʛʠʙʰʝʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ʚ 
ʨʘʩʯʝʪ ʤʦʞʥʦ ʥʝ ʧʨʠʥʠʤʘʪʴ. ʆʜʥʘʢʦ ʵʪʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʣʴʟʷ ʥʘʟʚʘʪʴ ʟʘʚʝʨʰʝʥʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʛʣʫʭʘ-
ʨʝʡ ʙʳʣʦ ʚʳʨʘʱʝʥʦ ʚʩʝʛʦ ʜʚʦʝ ʠ ʦʙʘ ʙʳʣʠ ʩʘʤʮʘʤʠ, ʘ, ʢʘʢ ʠʟʚʝʩʪʥʦ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ, ʩʘʤʮʳ 
ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʠ ʚʦʣʴʝʨʥʦʤ ʩʦʜʝʨʞʘʥʠʠ [4, ʩ. 81-82].  ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʛʦ 
ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʦʣʞʥʦ ʩʪʘʪʴ ʧʦʣʫʯʝʥʠʝ ʧʦʪʦʤʩʪʚʘ ʦʪ ʧʪʠʮ, ʚʳʨʘʱʝʥʥʳʭ ʚ ʥʝʚʦʣʝ ʠ ʫʩʧʝʰʥʦʝ ʚʳʨʘʱʠ-
ʚʘʥʠʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʚʪʦʨʦʛʦ ʧʦʢʦʣʝʥʠʷ ʛʣʫʭʘʨʝʡ ʚ ʟʘʧʦʚʝʜʥʠʢʝ. 
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³ÛÐ×ãÝÞÒÐ °.Á. 
ʄʘʛʠʩʪʨʘʥʪ ʌɻɹʆʋ ɺʆ çʈɻʋ ʥʝʬʪʠ ʠ ʛʘʟʘ (ʅʀʋ) ʠʤʝʥʠ ʀ.ʄ. ɻʫʙʢʠʥʘè  

 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʌʌʀ ʠ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 
ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ́  17-45-543249 

 

ɹʦʦʧʫʙʯʡʸ: ʨʘʩʩʤʦʪʨʝʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʄʝʞʦʚʩʢʦʛʦ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʛʦ ʨʘʡʦʥʘ, ʚʳʷʚʣʝ-
ʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʧʨʷʤʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʫʚʝʣʠʯʝʥʠʠ 
ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʩ ʛʣʫʙʠʥʦʡ. ɺ ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ ʧʨʝʦʙʣʘʜʘʶʪ ʧʣʘʩʪʦʚʳʝ ʜʘʚʣʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ 
ʫʩʣʦʚʥʦ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤ. ɺ ʮʝʣʦʤ ʦʥʠ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʣʘʩʪʦʚʳʝ ʜʘʚʣʝʥʠʷ, ɿʘʧʘʜʥʘʷ ʉʠʙʠʨʴ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ 
ʫʩʣʦʚʠʷ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʘʨʪʳ.  
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Abstract: In this research the hydrodynamic conditions of the Mezhovka petroleum region was considered, a 
predominance of direct hydrodynamic zonality was revealed, which reflected in increasing of the pressure with 
the depth.  Within the region is dominated by the reservoir pressure close to conditional hydrostatic. In 
General, they are controlled by the depth occurrence of the aquifers. 
Key words: underground water, formation pressure, Western Siberia, the hydrodynamic conditions, 
hydrodynamic maps. 

 
ʈʘʡʦʥ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʫʨʦʯʝʥ ʢ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɺʘʩʶʛʘʥʩʢʦʡ ʥʝʬʪʝʛʘʟʦʥʦʩʥʦʡ ʦʙʣʘʩʪʠ ʠ ʨʘʩ-

ʧʦʣʦʞʝʥ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (ʨʠʩ.1). ɺʩʝʛʦ ʚ ʨʝʛʠʦʥʝ ʦʪʢʨʳʪʦ 
21 ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʟʘʣʝʞʠ ʢʦʪʦʨʳʭ ʚ ʦʩʥʦʚʥʦʤ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʤʝʣʢʠʭ ʧʦ ʟʘʧʘ-
ʩʘʤ, ʝʩʪʴ ʦʜʥʘ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʘʷ ʟʘʣʝʞʴ ʚ ʚʝʨʭʥʝʶʨʩʢʠʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʅʠʞʥʝʪʘʙʘʛʘʥʩʢʦʤ ʤʝʩʪʦʨʦʞ-
ʜʝʥʠʠ, ʢʦʪʦʨʘʷ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʨʝʜʥʠʭ [2, ʩ. 680]. ɺ ʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʟʘʣʝʞʠ ʩʦ-
ʩʨʝʜʦʪʦʯʝʥʳ ʚ ʶʨʩʢʠʭ (ʧʣʘʩʪʳ ʖ1 ï ʖ7) ʠ ʧʘʣʝʦʟʦʡʩʢʠʭ (ʅɻɿʂ) ʪʦʣʱʘʭ, ʨʝʞʝ ï ʚ ʤʝʣʦʚʳʭ.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ, ʙʳʣʠ ʦʙʦʙʱʝʥʳ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 
378 ʟʘʤʝʨʦʚ ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ, ʧʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʦʪ ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ 
ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʘʨʪʳ.  

ɺ ʮʝʣʦʤ ʧʦ ʨʘʟʨʝʟʫ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʣʘʩʪʦʚʳʝ ʜʘʚʣʝʥʠʷ ʦʪ 12 ʜʦ 50 ʄʧʘ. 
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ɼʣʷ ʨʝʛʠʦʥʘ ʭʘʨʘʢʪʝʨʥʘ ʧʨʷʤʘʷ ʚʝʨʪʠʢʘʣʴʥʘʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʟʦʥʘʣʴʥʦʩʪʴ, ʪ.ʝ. ʧʣʘʩʪʦʚʳʝ 
ʜʘʚʣʝʥʠʷ ʚʦʟʨʘʩʪʘʶʪ ʩ ʛʣʫʙʠʥʦʡ (ʨʠʩ. 2) [1, ʩ. 368]. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʥʦʤʘʣʴʥʦʩʪʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʦ ʬʦʨʤʫʣʝ, ʧʨʝʜʣʦʞʝʥ-
ʥʦʡ ʄ.ɹ. ɹʫʢʘʪʳ ʩ ʩʦʘʚʪʦʨʘʤʠ ʚ 2001 ʛʦʜʫ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʨʝʛʠʦʥʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʧʣʘʩʪʦʚʦʝ ʜʘʚʣʝ-
ʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʫʩʣʦʚʥʦ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʤʫ (ʪʘʙʣ. 1). 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʜʚʝ ʟʦʥʳ ʧʦ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʣʷ: 
ʥʦʨʤʘʣʴʥʳʭ (0,95-1,05) ʠ ʧʦʚʳʰʝʥʥʳʭ (1,05-1,15) ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ (ʩʤ. ʪʘʙʣ.1).  

ʅʠʞʥʝʩʨʝʜʥʝʶʨʩʢʠʡ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʣʘʩʪʦʚʳʤʠ ʜʘʚʣʝʥʠʷʤʠ ʦʪ 
20 ʄʧʘ ʜʦ 29 ʄʇʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʡ ʬʦʨʤʫʣʳ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʜʣʷ ʥʠʞʥʝ-
ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʯʪʦʙʳ ʧʨʦʚʝʩʪʠ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ 
ʢʦʤʧʣʝʢʩʘ ʧʦ ʣʘʪʝʨʘʣʠ.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʚʣʝʥʠʡ ʧʦ ʣʘʪʝʨʘʣʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤ ʧʣʘʥʦʤ. ɼʣʷ ʥʠʞʥʝ-
ʩʨʝʜʥʝʶʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ʜʘʚʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 29 ʄʧʘ. ʆʥʠ ʚʳʷʚʣʝʥʳ ʚ ʩʝʚʝʨʥʦʡ ʯʘ-
ʩʪʠ ʨʘʡʦʥʘ ʥʘ ɿʘʨʝʯʥʦʡ. 

 

 
ʉʡʪ. 1. ʇʚʠʧʩʦʙʸ ʣʙʩʫʙ ʅʞʟʧʛʪʣʧʜʧ ʆɼʉ (ʁʆɼɼ ʊʇ ʉɹʆ, 2003) 










































































































































































































































































































































































































































































































































































































