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XXVII  ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʢʦʥʢʫʨʩʘ 

 

çʃʋʏʐɸʗ ʅɸʋʏʅʆ-ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂɸʗ ʈɸɹʆʊɸ 2020è 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ ʧʨʦʚʝʜʝʥʠʷ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʢʦʥʢʫʨʩʦʚ 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʮʝʥʪʨʘ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ çʅʘʫʢʘ ʠ ʇʨʦʩʚʝʱʝʥʠʝè 

 

1. ʎʝʣʴ ʢʦʥʢʫʨʩʘ  ï ʩʦʜʝʡʩʪʚʠʝ ʠʥʪʝʛʨʘʮʠʠ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʢʠ ʚ ʤʠʨʦʚʦʝ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʝ 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 



6 ǪǲǶǷǟǾ ǬǟǲǶǬǭ-ǧǰǰǪǤǣǭǡǟǱǤǪǻǰǩǟǾ ǯǟǠǭǱǟ 0.0. 

 

XXVII ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ|  ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

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, ʜʝʢʘʥ ʬʘ-

ʢʫʣʴʪʝʪʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʣʷ ʩʫʜʝʙʥʦʡ ʩʠʩʪʝʤʳ ʋʨʘʣʴʩʢʦʛʦ ʬʠʣʠʘʣʘ ʌɻɹʆʋ ɺʆ 

çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʘʚʦʩʫʜʠʷè 

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  



ǪǲǶǷǟǾ ǬǟǲǶǬǭ-ǧǰǰǪǤǣǭǡǟǱǤǪǻǰǩǟǾ ǯǟǠǭǱǟ 0.0. 7 

 

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 ʘʛʨʘʨʥʳʡ 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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ǲǰǱǟǬǭǡǪǤǬǧǤ ǭǮǱǧǫǟǪǻǬǺǴ 
ǱǤǴǬǭǪǭǢǧǶǤǰǩǧǴ ǮǟǯǟǫǤǱǯǭǡ ǢǧǠǩǧ 
ǱǯǲǠ* ǮǯǧǫǤǬǾǤǫǺǴ ǡ ǰǧǰǱǤǫǤ 
ǭǴǪǟǥǣǤǬǧǾ ǡǭǤǬǬǭǨ ǱǤǴǬǧǩǧ 
ǫǧǬǭǠǭǯǭǬǺ ǯǭǰǰǧǧ Ǭǟ ǟǯǫǤǨǰǩǧǴ 
ǫǤǥǣǲǬǟǯǭǣǬǺǴ ǧǢǯǟǴ ȟǟǯǫǧǾ-0.0.ȟ ǧ 
ǯǭǰǢǡǟǯǣǧǧ 

 ǴǿȊȇȒȊȇȌ ǤȁȂȄȌȇȈ ǡȄȊȄȋțȞȌȍȁȇȖ 
ʜʠʩʩʝʨʪʘʥʪ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʅʘʯʘʣʴʥʠʢ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦ-ʨʝʤʦʥʪʥʦʛʦ ʮʝʭʘ 
ʆɸʆ çɿʣʘʪʦʫʩʪʦʚʩʢʠʡ ʯʘʩʦʚʦʡ ʟʘʚʦʜè 

 

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʭʦʣʦʜʥʦʡ ʛʠʙʢʠ ʪʨʫʙ ʩ ʨʘʩʢʘʪʳʚʘʥʠʝʤ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-
ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʭʦʣʦʜ-
ʥʦʡ ʛʠʙʢʠ ʪʨʫʙ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʭ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʇʨʠ 
ʵʪʦʤ ʠʟ-ʟʘ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʵʪʠʭ ʩʪʘʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ 
ʪʨʫʙʳ ʧʨʠ ʛʠʙʢʝ ʩ ʨʘʩʢʘʪʳʚʘʥʠʝʤ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʬʘʢʪʠʯʝʩʢʦʛʦ ʥʘʪʷʛʘ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, 
ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʛʦʬʨʳ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥ 
ʥʘʪʷʛʦʚ ʠʟ ʫʩʣʦʚʠʷ ʦʪʩʫʪʩʪʚʠʷ ʛʦʬʨʦʦʙʨʘʟʦʚʘʥʠʷ ʪʨʫʙ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʚʝʣʠʯʠʥʳ ʥʘʪʷʛʦʚ 
ʠʩʭʦʜʷ ʠʟ ʨʷʜʘ ʦʛʨʘʥʠʯʝʥʠʡ, ʘ ʠʤʝʥʥʦ: ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʜʝʬʦʨʤʠʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʨʘʩʢʘʪʥʠʢʘ, 
ʧʨʝʜʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʫʜʣʠʥʝʥʠʡ ʤʘʪʝʨʠʘʣʘ ʪʨʫʙʳ, ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʬʦʨʤʳ ʪʨʫʙʳ ʚ ʧʨʦʜʦʣʴʥʦʤ 
ʩʝʯʝʥʠʠ, ʘ ʪʘʢʞʝ, ʫʯʝʪʘ ʜʦʧʫʩʢʘ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʳ. ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʙʳʣʠ 
ʦʧʨʝʜʝʣʝʥʳ ʚʝʣʠʯʠʥʳ ʨʘʮʠʦʥʘʣʴʥʳʭ ʥʘʪʷʛʦʚ ʠ ʧʦʜʘʯ ʜʣʷ ʛʠʙʢʠ ʪʨʫʙ ʜʠʘʤʝʪʨʦʤ 58 ʤʤ ʩ ʪʦʣʱʠʥʦʡ 
ʩʪʝʥʢʠ 6 ʤʤ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 12ʍ18ʅ9ʊ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʧʨʦʚʝʨʝʥʳ 
ʥʘʪʫʨʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʩʪʘʥʢʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ 
ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʠʟ ʢʦʨʨʦʟʠʦʥʥʦ-
ʩʪʦʡʢʠʭ ʩʪʘʣʝʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ɻʠʙʢʘ ʪʨʫʙ, ʍʦʣʦʜʥʘʷ ʛʠʙʢʘ, ɻʠʙʢʘ ʩ ʨʘʩʢʘʪʳʚʘʥʠʝʤ, ʂʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʝ ʩʪʘʣʠ, 
ɼʝʬʦʨʤʠʨʫʶʱʠʝ ʵʣʝʤʝʥʪʳ, ʅʘʪʷʛ, ʉʧʝʮʠʘʣʴʥʳʡ ʩʪʘʥʦʢ. 
 

ESTABLISHMENT OF OPTIMAL TECHNOLOGICAL PARAMETERS OF PIPE BENDING USED IN THE 
COOLING SYSTEM OF MILITARY EQUIPMENT OF THE RUSSIAN MINISTRY OF DEFENSE AT THE 

ARMY INTERNATIONAL GAMES "ARMY-2020" AND RUSSIAN GUARD 
 

Khaliulin Evgeny Velemyanovich 
 



10 ǪǲǶǷǟǾ ǬǟǲǶǬǭ-ǧǰǰǪǤǣǭǡǟǱǤǪǻǰǩǟǾ ǯǟǠǭǱǟ 0.0. 

 

XXVII ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ|  ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

 
ʈʩʧʤʧʜ 
ʋʩʪʘʥʦʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʷʚʣʷʝʪʩʷ ʥʘʠʚʘʞʥʝʡʰʠʤ ʫʩʣʦʚʠʝʤ ʛʠʙ-

ʢʠ ʪʨʫʙ [1, ʩ. 435], ʧʦʩʢʦʣʴʢʫ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʪʨʫʙ, ʠʭ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʝ-
ʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ [2, ʩ. 213]. ʀʟʦʛʥʫʪʳʝ ʫʯʘʩʪʢʠ ʪʨʫʙ ʠ ʠʭ ʦʪʚʦʜʳ ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʝ 
ʪʦʣʴʢʦ ʚ ʛʨʘʞʜʘʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʦ ʠ ʚ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʩʪʨʘʥʳ [3, ʩ. 188], 
ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʯʪʠ ʚʦ ʚʩʝʭ ʩʠʩʪʝʤʘʭ ʦʭʣʘʞʜʝʥʠʷ (ʟʤʝʝʚʠʢʦʚ ʠ ʜʨ.) ʚʦʝʥʥʦʡ ʪʝʭʥʠʢʠ ɸʨʤʠʠ ʈʦʩʩʠʠ 
(ʄʠʥʦʙʦʨʦʥʳ ʈʌ ʠ ɺʦʦʨʫʞʝʥʥʳʭ ʩʠʣ ʈʌ); ʚʥʫʪʨʝʥʥʠʭ ʚʦʡʩʢ ʄɺɼ ʈʦʩʩʠʠ (ʌʉɺʅɻ ʈʌ); ʩʧʝʮ. ʪʝʭʥʠʢʠ 
ʌʉɹ ʈʦʩʩʠʠ (ʚ ʪ.ʯ. ʇʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ ʠ ʜʨ.), ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʦʭʨʘʥʳ ï ʌʉʆ ʈʦʩʩʠʠ (ʚ ʪ.ʯ. ʇʨʝ-
ʟʠʜʝʥʩʪʢʦʛʦ ʇʦʣʢʘ ʠ ʜʨ.), ʉʣʫʞʙʳ ʚʥʝʰʥʝʡ ʨʘʟʚʝʜʢʠ ʈʦʩʩʠʠ; ʩʧʝʮ. ʪʝʭʥʠʢʠ ʨʘʟʛʦʥʘ ʜʝʤʦʥʩʪʨʘʥʪʦʚ ʧʦ-
ʣʠʮʠʠ ʄɺɼ ʈʌ ʠ ʧʦʣʠʮʠʠ ʄʆ ʈʌ; ʩʧʝʮ. ʪʝʭʥʠʢʠ (ʩʢʦʨʦʡ, ʨʝʘʥʠʤʘʮʠʠ ʠ ʜʨ.) ʄʠʥʟʜʨʘʚʘ ʈʌ; ʩʧʝʮ. ʪʝʭʥʠ-
ʢʠ ʚʦʡʩʢ ʩʚʷʟʠ ʄʆ ʈʌ ʠ ʌʉɺʅɻ ʈʌ; ʩʧʝʮ. ʪʝʭʥʠʢʠ ɺɼɺ ʈʌ, ɾɼɺ ʈʌ, ɸʚʪʦʙʘʪʘ ʈʌ ʠ ʈʘʟʚʝʜʢʠ ʈʌ; ʧʦ-
ʞʘʨʥʦʡ ʪʝʭʥʠʢʠ (ʤʘʰʠʥʘʭ ʠ ʜʨ.) ʄʏʉ ʈʦʩʩʠʠ; ʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʚʘʛʦʥʘʭ (ʧʘʩʩʘʞʠʨʩʢʠʭ, ʛʨʫʟʦʚʳʭ, 
ʵʣʝʢʪʨʠʯʝʢ, ʩʧʝʮ. ʧʦʝʟʜʦʚ ʠ ʪ.ʜ.), ʣʦʢʦʤʦʪʠʚʘʭ ʠ ʪʝʧʣʦʚʦʟʘʭ ʩʠʩʪʝʤʳ ʈɾɼ; ʩʧʝʮ. ʪʨʘʥʩʧʦʨʪʘ ʄʠʥʪʨʘʥ-
ʩʘ ʈʦʩʩʠʠ; ʩʧʝʮ. ʪʝʭʥʠʢʝ (ʨʘʢʝʪʘʭ ʠ ʜʨ.) ʈʦʩʢʦʩʤʦʩʘ; ʚ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʘʭ ʈʦʩʩʠʠ 
(ʢʚʘʜʨʦʢʦʧʪʝʨʘʭ, ʜʨʦʥʘʭ ʠ ʪ.ʜ.) ʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ ʈʌ, ʛʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʧʝʮ. ʠ ʚʦʝʥʥʘʷ ʪʝʭʥʠʢʘ: ʦʪ ʪʘʥ-
ʢʦʚ (ɸʨʤʘʪʘ ʊ-14 ʠ ʜʨ.), ʙʨʦʥʝʪʨʘʥʩʧʦʨʪʝʨʦʚ, ʟʘʢʘʥʯʠʚʘʷ ʥʦʚʝʡʰʠʤʠ ʨʘʢʝʪʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʈɺʠɸ ʠ 
ʈɺʉʅ: ʊʦʧʦʣʴ-ʄ, ʗʈʉ, ʀʩʢʘʥʜʝʨ ʠ ʜʨ., ʚ ʟʝʥʠʪʥʦ-ʨʘʢʝʪʥʳʭ ʩʠʩʪʝʤʘʭ ʇɺʆ: ʉ-400, ʉ-500 ʠ ʜʨ., ɿʈʇʂ 
ʧʘʥʮʠʨʴ-ʉ ʠ ʜʨ., ʚ ʩʠʩʪʝʤʝ ɺɺʉ: ʫʜʘʨʥʳʭ ʚʝʨʪʦʣʝʪʘʭ (ʂʘ-52ʄ ʠ ʜʨ.), ʨʝʘʢʪʠʚʥʳʭ ʩʘʤʦʣʝʪʘʭ (ʉʫ-57 ʠ 
ʜʨ.), ʪʘʢʞʝ ʚ ʪʝʭʥʠʢʝ ʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ɺʂʉ, ʚ ʧʦʜʚʦʜʥʳʭ ʣʦʜʢʘʭ, ʢʦʨʘʙʣʷʭ ɺʄʌ (ɸʜʤʠʨʘʣ, ʑʫʢʘ ʠ 
ʜʨ.). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʘʥʥʘʷ ʪʝʤʘ, ʷʚʣʷʝʪʩʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʦʡ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ï ʘʢʪʫʘʣʴʥʦʡ ʠ ʢʣʶʯʝ-
ʚʦʡ.    

1. ʋʞʮʦʧʤʧʜʡʸ ʨʩʧʛʞʝʞʦʡʸ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʛʠʙʢʠ ʪʨʫʙ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʘ ʠʟʛʠ-

ʙʘʝʤʦʡ ʪʨʫʙʳ ï ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ůʚ, ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ůʪ ʠ ʫʩʣʦʚʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ŭl [4, ʩ. 
808; 5, ʩ. 305]. ʂ ʧʨʠʤʝʨʫ, ʧʨʝʜʝʣ ʪʝʢʫʯʝʩʪʠ ůʪ ʫ ʩʪʘʣʝʡ ʤʘʨʦʢ 10 ʠ 12ʍ18ʅ9ʊ [4, ʩ. 808; 5, ʩ. 305; 6, ʩ. 
108] ʨʘʟʥʠʪʩʷ ʩʦʚʩʝʤ ʥʝʤʥʦʛʦ, ʦʜʥʘʢʦ ʚʨʝʤʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ůʚ ʫ ʩʪʘʣʠ 10 ï 400 ʄʇʘ, ʘ ʫ ʩʪʘʣʠ 
12ʍ18ʅ9ʊ ï 519 ʄʧʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 12ʍ18ʅ9ʊ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʝ ʘʥʘʣʦ-
ʛʠʯʥʳʭ ʩʚʦʡʩʪʚ ʩʪʘʣʠ 10 ʦʪ 15 ʜʦ 38% ï ʫʩʣʦʚʥʦʝ ʫʜʣʠʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ŭl ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʘ 
ʚʨʝʤʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ůʚ ʜʣʷ ʩʪʘʣʠ 10 ï 0,26, ʘ ʜʣʷ ʩʪʘʣʠ 12ʍ18ʅ9ʊ ï 0,35. ʉʦʛʣʘʩʥʦ ʪʝʦʨʝʪʠʯʝ-
ʩʢʠʤ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʧʨʠ ʨʘʩʢʘʪʳʚʘʥʠʠ ʠʟʛʠʙʘʝʤʦʡ ʪʨʫʙʳ ʠʟ-ʟʘ ʚʥʝʜʨʝʥʠʷ ʰʘ-
ʨʠʢʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʫʙʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʜʣʠʥʳ ʝʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʪʨʫʙʳ 
ʪʦʞʝ ʫʚʝʣʠʯʠʪʩʷ. ʊʘʢ ʢʘʢ ʥʘʪʷʛ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʜʠʘʤʝʪʨʦʤ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ 

Abstract: The article describes the technology of cold bending of pipes with rolling from corrosion-resistant 
steels. It is shown that there are certain features arising in the process of cold bending of pipes made of corro-
sion-resistant steels, associated with their physical and mechanical properties. At the same time, due to the 
higher plasticity of these steels, an increase in the internal diameter of the pipe occurs during bending with 
rolling, which leads to a decrease in the actual tension, as a result, corrugations may appear on the inner sur-
face of the pipe. In this regard, the assessment of the values of tension is made from the condition of the ab-
sence of corrugated pipes. In addition, the values of tensions were clarified on the basis of a number of re-
strictions, namely, the shape and size of the deforming elements of the distributor, the limiting values of the 
pipe material elongations, ensuring the accuracy of the pipe shape in longitudinal section, and also taking into 
account the allowance for the internal diameter of the pipe. Based on the above, the values of rational tension 
and feed rates for bending pipes with a diameter of 58 mm with a wall thickness of 6 mm from steel grade 
12X18H9T were determined. The results of theoretical calculations are verified by field experiments on a spe-
cial machine. The results of the research will improve the accuracy of curved pipeline elements made of corro-
sion-resistant steels. 
Key words: Bending of pipes, Cold bending, Bending with rolling, Corrosion-resistant steels, Deforming ele-
ments, Tension, Special machine. 
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ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ ʪʨʫʙʳ, ʪʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʥʘʪʷʛ ʫʤʝʥʴʰʠʪʩʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʧʦʷʚʣʷʝʪʩʷ ʧʨʦ-
ʙʣʝʤʘ ʧʦʜʜʝʨʞʘʥʠʷ ʩʪʘʙʠʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʥʘʪʷʛʘ ï ʛʣʘʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʛʠʙʢʠ ʪʨʫʙ. 
ɹʦʣʴʰʘʷ ʧʣʘʩʪʠʯʥʦʩʪʴ ʩʪʘʣʠ 12ʍ18ʅ9ʊ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ, ʯʪʦ ʰʘʨʠʢʠ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʪʘʥʫʪ 
ʧʨʦʥʠʢʘʪʴ ʚʦ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʪʨʫʙʳ ʥʘ ʙʦʣʴʰʫʶ ʚʝʣʠʯʠʥʫ ʠ ʪ.ʢ. ʝʝ ʧʣʘʩʪʠʯʝʩʢʠʝ ʩʚʦʡ-
ʩʪʚʘ ʩʪʘʣʠ ʙʦʣʴʰʝ ʯʝʤ ʫ ʩʪʘʣʠ 10 ʦʪ 15 ʜʦ 38% ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʪʨʫʙʳ ʧʦ-
ʚʳʰʘʝʪʩʷ. ʇʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʪʨʫʙʳ ʨʘʚʥʘ [7, ʩ. 35]: 
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momentʄ  ï ʤʦʤʝʥʪ ʧʨʠ ʛʠʙʢʝ ʪʨʫʙʳ, ʥʘʯʘʣʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʪʨʫʙʳ, 

ʢʅ/ʤ;  
R ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʮʝʥʪʨʘ ʪʨʫʙʳ ʜʦ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʤʤ;  
h ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʥʘʨʫʞʥʳʤ ʠ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ ʪʨʫʙʳ, ʤʤ;  
Ůʚ ï ʫʩʣʦʚʥʦʝ ʫʜʣʠʥʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʪʨʫʙʳ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʧʨʝʜʝʣʘ ʧʨʦʯʥʦʩʪʠ ůʚ, %. 
ʇʦ ʬʦʨʤʫʣʝ (1) ʧʨʠ ʠʟʛʠʙʝ ʪʨʫʙʳ ʠʟ ʩʪʘʣʠ 12ʍ19ʅ9ʊ ʨʘʩʯʝʪʥʘʷ ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʘ ʛʠʙʢʝ ʪʨʫʙ ʧʨʠ 

ʢʦʪʦʨʦʤ ʥʘʯʥʝʪʩʷ ʧʣʘʩʪʠʯʝʩʢʘʷ ʜʝʬʦʨʤʘʮʠʷ ʪʨʫʙʳ ʙʫʜʝʪ ʤʝʥʴʰʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʪʝʨʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 
ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʣʘʩʪʠʯʝʩʢʦʡ ʜʝʬʦʨʤʘʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʪʨʫʙʳ ʙʫʜʝʪ ʧʨʠ ʤʝʥʴʰʠʭ ʫʩʠʣʠ-
ʷʭ. 

1.1 ʅʧʦʡʫʧʩʡʦʜ ʣʩʡʫʞʩʡʸ ʬʪʫʧʢʰʡʛʧʪʫʡ                     
ʉʜʝʣʘʝʤ ʤʦʥʠʪʦʨʠʥʛ ʢʨʠʪʝʨʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʫʙʳ ʜʠʘʤʝʪʨʦʤ 58 ʤʤ ʠ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʪʨʫʙʳ 6 

ʤʤ. ʉʦʛʣʘʩʥʦ ʚʳʯʠʩʣʝʥʠʷʤ, ʫ ʩʪʘʣʠ 12ʍ18ʅ9ʊ ʤʦʤʝʥʪ ʧʨʠ ʛʠʙʢʝ ʪʨʫʙʳ ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʯʠʥʘʶʪ ʧʦʷʚ-
ʣʷʪʴʩʷ ʧʣʘʩʪʠʯʝʩʢʠʝ ʜʝʬʦʨʤʘʮʠʠ ʫ ʪʨʫʙʳ ʥʘ 20% ʙʦʣʴʰʝ ʯʝʤ ʫ ʩʪʘʣʠ 10. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ 
ʚʳʧʦʣʥʠʪʴ ʚʳʯʠʩʣʝʥʠʷ ʧʦʜʭʦʜʷʱʝʛʦ ʥʘʪʷʛʘ ʠ ʜʦʧʫʩʪʠʤʳʭ ʝʤʫ ʧʦʜʘʯ [8, ʩ. 155]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʧʦʩʦʙ [9, ʩ. 501] ʚʳʯʠʩʣʝʥʠʷ ʥʘʪʷʛʦʚ ʜʘʩʪ ʦʧʨʝʜʝʣʠʪʴ ʣʠʰʴ ʢʨʘʡʥʠʝ ʠʭ ʟʥʘʯʝ-
ʥʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʥʘʠʤʝʥʴʰʠʡ ʥʘʪʷʛ ʅmin (ʤʤ) ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʛʦ ʫʯʘʩʪʢʘ ʪʨʫʙʳ ʠ ʩʘʤʳʡ 
ʙʦʣʴʰʦʡ ʥʘʪʷʛ ʅmʘʭ (ʤʤ), ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʦʤʢʘ ʪʨʫʙʳ. ɽʩʪʴ ʥʝʩʢʦʣʴʢʦ ʩʪʦʨʦʥʥʠʭ ʬʘʢʪʦ-
ʨʦʚ, ʠʟ-ʟʘ ʢʦʪʦʨʳʭ ʠʟʤʝʥʷʶʪʩʷ ʫʢʘʟʘʥʥʳʝ ʥʘʪʷʛʠ. 

1.2. ɻʴʰʡʪʤʞʦʡʞ ʝʧʨʬʪʫʡʥʴʮ ʦʙʫʸʜʧʛ 
1) ɻʘʙʘʨʠʪʳ ʰʘʨʠʢʦʚ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 
ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʛʠʙʢʝ ʪʨʫʙʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʰʘʨʠʢʦʚ 

ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʝʥʢʠ ʪʨʫʙʳ [10, ʩ. 118; 11, ʩ. 55]. ʋʯʘʩʪʦʢ ʜʝʬʦʨʤʘʮʠʠ ʪʝʤ ʙʫ-
ʜʝʪ ʙʦʣʴʰʝ, ʝʩʣʠ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʰʘʨʠʢʦʚ ʚ ʧʦʚʝʨʭʥʦʩʪʴ ʪʨʫʙʳ ʙʫʜʝʪ ʙʦʣʴʰʝ. ʅʦ ʰʠʨʠʥʘ ʜʘʥ-
ʥʦʛʦ ʫʯʘʩʪʢʘ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʨʘʟʤʝʨ. ʇʦʩʢʦʣʴʢʫ ʟʘʚʠʩʠʪ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʡ ʚʥʫʪʨʠ 
ʤʘʪʝʨʠʘʣʘ ʠ ʛʘʙʘʨʠʪʘʤʠ ʰʘʨʠʢʘ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʤʝʨ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘʮʠʠ 
[12, ʩ. 181; 13, ʩ. 75; 14, ʩ. 128] ʥʝ ʙʫʜʝʪ ʙʦʣʴʰʝ ʛʘʙʘʨʠʪʘ ʰʘʨʠʢʦʚ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʥʘʧʨʘʚʣʝ-
ʥʠʠ ʦʩʝʚʦʡ ʧʦʜʘʯʠ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ bmax = Dsphere. ɼʠʘʤʝʪʨ ʤʝʞʜʫ ʜʚʫʤʷ ʰʘʨʠʢʘʤʠ ʨʘʩʢʘʪʥʦʛʦ 
ʠʥʩʪʨʫʤʝʥʪʘ, ʙʫʜʝʪ ʨʘʚʝʥ S/n (ʤʤ/ʰʪ.). ʆʪʢʫʜʘ, ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʥʘʪʷʛ ʅmax ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʛʘʙʘʨʠʪʘʤʠ 
ʰʘʨʠʢʦʚ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ Dsphere (ʨʠʩ. 1). 

 

 
ʉʡʪ. 1. ʖʪʣʡʠ ʦʙʮʧʟʝʞʦʡʸ ʫʧʤʲʡʦʴ ʝʞʭʧʩʥʡʩʬʞʥʧʜʧ ʬʰʙʪʫʣʙ 



12 ǪǲǶǷǟǾ ǬǟǲǶǬǭ-ǧǰǰǪǤǣǭǡǟǱǤǪǻǰǩǟǾ ǯǟǠǭǱǟ 0.0. 
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2) ʅʝʠʟʤʝʥʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʨʘʜʠʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ. 
ʀʟ-ʟʘ ʵʪʦʛʦ ʩʘʤʳʡ ʙʦʣʴʰʦʡ ʥʘʪʷʛ Hmax ʩʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʪʴ ʠʩʭʦʜʷ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʫʩʣʦʚʥʦʛʦ ʫʜʣʠ-

ʥʝʥʠʷ [15, ʩ. 265] ʤʘʪʝʨʠʘʣʘ ŭl ʠ ʦʥ ʙʫʜʝʪ l
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ʛʜʝ h ï ʪʨʫʙʥʘʷ ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ, ʤʤ. 
3) ʃʦʢʘʣʠʟʘʮʠʷ ʧʦ ʜʦʧʫʩʢʫ ʨʘʟʤʝʨʘ ʚʥʫʪʨʝʥʥʝʛʦ ʜʠʘʤʝʪʨʘ ʪʨʫʙʳ.  
ʉʘʤʳʡ ʙʦʣʴʰʦʡ ʨʘʟʙʝʛ ʧʦ ʪʦʣʱʠʥʝ ʩʪʝʥʢʠ ʠʟʛʠʙʘʝʤʦʡ ʪʨʫʙʳ [16, ʩ. 348; 17, ʩ. 88; 18, ʩ. 19] ʧʨʦ-

ʧʠʩʘʥʳ ʚ ɻʆʉʊ 8734ï78, ʠʟ-ʟʘ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʨʘʟʤʝʨ ʥʘʠʤʝʥʴʰʝʛʦ ʥʘʪʷʛʘ Hmin ʥʘ ʨʘʟʤʝʨ ʩʘʤʦ-

ʛʦ ʙʦʣʴʰʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʥʦʡ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ ʪʨʫʙʳ h ʠ ʦʥ ʙʫʜʝʪ 
h
minH : 

                         h2,0ʅh1,02ʅH minmin
h
min Ö+=ÖÖ+=                                              (3) 

2. ɽʧʪʫʡʟʞʦʡʞ ʡʪʪʤʞʝʧʛʙʦʡʸ 
ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʚʳʯʠʩʣʠʤ ʨʘʙʦʯʠʝ ʥʘʠʤʝʥʴʰʠʡ ʥʘʪʷʛ ʅmin ʠ ʩʘʤʳʡ ʙʦʣʴ-

ʰʦʡ ʥʘʪʷʛ ʅmʘʭ. 
2.1. ʆʙʮʧʟʝʞʦʡʞ ʩʙʯʡʧʦʙʤʵʦʴʮ ʩʙʚʧʰʡʮ ʨʧʝʙʰ 
ɽʩʣʠ ʦʩʠ ʛʨʘʬʠʢʘ X ʠ Y (ʨʠʩ. 4) ʧʝʨʝʩʝʢʘʶʪ ʮʝʥʪʨ 0 ʪʦʛʜʘ ʦʩʴ ʛʨʘʬʠʢʘ ʥʘʯʘʣʘ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘ-

ʮʠʠ ʧʝʨʚʦʛʦ ʰʘʨʠʢʘ [9, ʩ. 501; 19, ʩ. 91] ʩʪʘʥʝʪ ʭʅ1, ʘ ʦʢʦʥʯʘʥʠʝ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʪʘʥʝʪ ʭʂ1.  
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ʉʦʛʣʘʩʥʦ ʫʢʘʟʘʥʥʳʤ ʚʳʯʠʩʣʝʥʠʷʤ ʧʦʣʫʯʘʝʤ ʰʠʨʠʥʫ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘʮʠʠ b1 ʩʦʟʜʘʚʘʝʤʦʡ ʦʜʥʠʤ 
ʰʘʨʠʢʦʤ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ 

                                       1ʅ1ʂ1 xxb -=                                                               (5) 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʯʘʣʦ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘʮʠʠ ʰʘʨʠʢʦʚ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦ-
ʦʨʜʠʥʘʪʝ ʛʨʘʬʠʢʘ ʭʅn ʪ.ʝ. ʢʦʦʨʜʠʥʘʪʝ ʛʨʘʬʠʢʘ ʥʘʯʘʣʘ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘʮʠʠ n-ʛʦ ʜʝʬʦʨʤʠʨʫʶʱʝʛʦ ʵʣʝ-
ʤʝʥʪʘ 

                                   
n

S
Sxx 1ʅʅn -+= ,                                                          (6) 

ʪʦʛʜʘ ʢʦʥʝʮ ʩʫʤʤʘʨʥʦʡ ʟʦʥʳ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘʮʠʠ ʩʪʘʥʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʢʦʦʨʜʠʥʘʪʝ ʭʂ1 ʠ ʠh-
ʨʠʥʘ ʩʫʤʤʘʨʥʦʡ ʟʦʥʳ ʫʯʘʩʪʢʘ ʜʝʬʦʨʤʘʮʠʠ bcommon: 

                                 1ʂʅncommon xxb -=                                                         (7) 

ʉʦʛʣʘʩʥʦ ʵʩʢʠʟʫ (ʨʠʩ. 2) ʜʣʷ ʪʨʝʭʰʘʨʠʢʦʚʦʛʦ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʚʳʙʦʨʝ 
ʧʦʜʘʯʠ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴʩʷ ʧʝʨʝʩʝʯʝʥʠʝ ʟʦʥ ʫʯʘʩʪʢʦʚ ʜʝʬʦʨʤʘʮʠʠ ʧʝʨʚʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʰʘʨʠʢʦʚ 
ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

 
ʉʡʪ. 2. ʖʪʣʡʠ ʨʞʩʞʪʞʰʞʦʡʸ ʠʧʦ ʬʰʙʪʫʣʧʛ ʝʞʭʧʩʥʙʯʡʡ ʨʞʩʛʧʜʧ ʡ ʫʩʞʫʵʞʜʧ ʱʙʩʡʣʧʛ ʩʙʪʣʙʫʦʧʜʧ ʡʦ-

ʪʫʩʬʥʞʦʫʙ 
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ʇʨʦʚʝʜʷ ʫʢʘʟʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʣ ʧʦʣʫʯʝʥ ʥʘʪʷʛ ʠ ʥʝʦʙʭʦʜʠʤʘʷ ʨʘʙʦʯʘʷ ʧʦʜʘʯʘ ʧʨʠ ʠʟʛʠʙʝ 
ʪʨʫʙ Ï58Ĭ6 ʤʤ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 12ʍ18ʅ9ʊ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʤ ʨʘʙʦʯʝʤ ʨʘʜʠʫʩʝ ʠʟʛʠʙʘ ʪʨʫʙʳ 2,5 Dpipe ʩ 
ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʪʨʝʤʷ ʰʘʨʠʢʘʤʠ ʩ ʯʘʩʪʦʪʦʡ ʢʨʫʛʦʚʨʘʱʝʥʠʷ ʨʦʣʠʢʘ ʜʣʷ ʛʠʙʢʠ 
ʪʨʫʙ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,6 ʜʦ 1,5 ʦʙ/ʤʠʥ ʩ ʰʘʨʠʢʦʤ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʛʘʙʘʨʠʪʦʤ ʨʘʚʥʳʤ Ï15,2 ʤʤ. 
ʅʝʦʙʭʦʜʠʤʳʡ ʨʘʙʦʯʠʡ ʥʘʪʷʛ ʙʳʣ ʦʪ 1,1 ʜʦ 1,8 ʤʤ, ʘ ʥʝʦʙʭʦʜʠʤʘʷ ʨʘʙʦʯʘʷ ʧʦʜʘʯʘ ʦʪ 0,8 ʜʦ 3,3 ʤʤ/ʦʙ. 

3. ʈʩʧʛʞʩʧʰʦʴʞ ʦʙʫʬʩʦʴʞ ʶʣʪʨʞʩʡʥʞʦʫʴ 
ʅʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʧʦ ʛʠʙʢʝ ʪʨʫʙ ʙʳʣʦ ʩʦʛʥʫʪʦ 118 ʪʨʫʙ ʠʟ ʩʪʘʣʠ ʤʘʨʢʠ 12ʍ18ʅ9ʊ ʜʠʘʤʝʪʨʦʤ 58 

ʤʤ ʠ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʪʨʫʙʳ 6 ʤʤ. ʈʘʙʦʯʠʡ ʥʝʦʙʭʦʜʠʤʳʡ ʥʘʪʷʛ 1,7 ʤʤ. ʉʢʦʨʦʩʪʴ ʢʨʫʛʦ-
ʚʨʘʱʝʥʠʷ ʨʦʣʠʢʘ ʜʣʷ ʛʠʙʢʠ ʪʨʫʙ ʩʦʩʪʘʚʠʣʘ 2,2 ʦʙ/ʤʠʥ. ʅʘʩʪʦʷʱʠʡ ʠʟʛʠʙ ʪʨʫʙ ʜʝʣʘʣʩʷ ʥʘ ʫʛʦʣ ʦʪ 170Ü 
ʜʦ 190Ü (ʨʠʩ. 3). ʇʣʘʩʪʠʯʝʩʢʠʭ ʜʝʬʦʨʤʘʮʠʡ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʥʠ ʥʘ ʦʜʥʦʡ ʠʟʦʛʥʫʪʦʡ ʪʨʫʙʝ. ʏʪʦʙʳ ʧʨʦ-
ʚʝʨʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʨʘʟʤʝʨ ʦʚʘʣʴʥʦʩʪʠ, ʚʩʝ ʛʥʫʪʳʝ ʪʨʫʙʳ ʙʳʣʠ ʠʟʤʝʨʝʥʳ ʚ 3 ʨʘʟʨʝʟʘʭ ʠ ʧʦ 5 ʧʨʦʚʝ-
ʨʦʯʥʳʤ ʣʠʥʠʷʤ ʩʝʯʝʥʠʡ N (ʨʠʩ. 4). ʈʘʟʤʝʨ ʦʚʘʣʴʥʦʩʪʠ Q ʙʳʣ 3,55% [3, ʩ. 188; 9, ʩ. 501; 20, ʩ. 99]. 

 

 
ʉʡʪ. 3. ɼʦʬʫʴʞ ʫʩʬʚʴ Ï58ĭ6 ʥʥ ʡʠ ʪʫʙʤʡ ʥʙʩ-

ʣʡ 12ʎ18ʆ9ʋ 
 

 
ʉʡʪ. 4. ʈʩʧʛʞʩʧʰʦʴʞ ʦʙʫʬʩʦʴʞ ʶʣʪʨʞʩʡʥʞʦʫʴ: 
1 ð ʡʠʜʡʚ ʪ ʦʙʡʥʞʦʵʱʞʢ ʧʛʙʤʵʦʧʪʫʵʷ ʫʩʬʚ; 2 ð 
ʬʪʩʞʝʦʞʦʦʙʸ ʧʛʙʤʵʦʧʪʫʵ ʫʩʬʚ; 3 ð ʡʠʜʡʚ ʪ 

ʦʙʡʚʧʤʵʱʞʢ ʧʛʙʤʵʦʧʪʫʵʷ ʫʩʬʚ 
 
ɻʴʛʧʝ  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʦʷʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʣʫʯʝʥʳ ʨʘʟʤʝʨʳ ʥʝʦʙʭʦʜʠʤʳʭ ʨʘʙʦʯʠʭ ʥʘʪʷʛʦʚ ʠ ʥʝʦʙ-

ʭʦʜʠʤʳʭ ʨʘʙʦʯʠʭ ʧʦʜʘʯ ʜʣʷ ʠʟʛʠʙʘ ʪʨʫʙ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʦʙʭʦʜʠʤʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʘʚʠʣʴʥʘʷ ʥʘʣʘʜʢʘ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʛʠʙʘ ʪʨʫʙ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʫʟʢʠʭ ʜʠʘʧʘʟʦʥʘʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦ-
ʣʦʛʠʯʝʩʢʠʭ, ʘ ʠʤʝʥʥʦ ʧʦʜʘʯʠ ʠ ʥʘʪʷʛʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʳ ʩʪʘʥʢʠ ʩ ʤʝʜʣʝʥʥʳʤ ʨʝʛʫʣʠʨʦʚʘ-
ʥʠʝʤ ʯʘʩʪʦʪ ʢʨʫʛʦʚʨʘʱʝʥʠʷ ʨʘʩʢʘʪʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʨʦʣʠʢʘ ʜʣʷ ʠʟʛʠʙʘ ʪʨʫʙ. 
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ǲǣǩ 69.07 

ǭǮǱǧǫǟǪǻǬǺǤ ǩǭǬǰǱǯǲǩǵǧǧ ǯǤǠǯǧǰǱǭ-
ǩǭǪǻǵǤǡǺǴ ǩǲǮǭǪǭǡ 

 
 
 

ǪǿȂȒȑȇȌǿ ǣǿȏțȞ ǯȍȋǿȌȍȁȌǿ 
ʉʪʫʜʝʥʪ 

ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
 ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ) ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʎʘʨʠʪʦʚʘ ʅʘʜʝʞʜʘ ɻʝʥʥʘʜʴʝʚʥʘ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  
ʌɻɹʆʋ ɺʆ çʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

 ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ) ʠʤʝʥʠ ʄ.ʀ. ʇʣʘʪʦʚʘè 
 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʫʧʦʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟʚʝʩʪʥʦ ʝʱʝ ʩ ʜʨʝʚʥʠʭ ʚʨʝʤʝʥ. ʆʥʠ 

ʧʨʠʤʝʥʷʣʠʩʴ ʚ ʄʝʩʦʧʦʪʘʤʠʠ, ɼʨʝʚʥʝʤ ʈʠʤʝ. ɺ ʢʘʯʝʩʪʚʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʘ-
ʤʝʥʴ. ʉʘʤʳʡ ʠʟʚʝʩʪʥʳʡ ʢʫʧʦʣ ʚ ʠʩʪʦʨʠʠ ʠʤʝʝʪ ʧʨʦʣʝʪ ʜʦ 30-40 ʤ. ʊʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʙʳʣʠ ʜʦ ʢʦʥʮʘ 
19 ʚʝʢʘ. ɺ ʩʚʷʟʠ ʩ ʧʦʷʚʣʝʥʠʝʤ ʩʪʘʣʠ ʠ ʞʝʣʝʟʦʙʝʪʦʥʘ ʚʩʝ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʦʩʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ: 
ʫʚʝʣʠʯʠʣʠʩʴ ʧʨʦʣʝʪʳ ʠ ʫʤʝʥʴʰʠʣʘʩʴ ʪʦʣʱʠʥʘ ʦʙʦʣʦʯʝʢ. ʆʛʨʦʤʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʢʫʧʦʣʴʥʳʭ ʢʦʥ-
ʩʪʨʫʢʮʠʡ ʚʥʝʩʣʠ: ʄʘʢʦʚʩʢʠʡ, ʆʪʪʦ, Pʘʡʪ, ʌʫʣʣʝʨ, ʊʫʧʦʣʝʚ ʄ.ʉ, ʃʠʧʥʠʮʢʠʡ ʄ.ɽ., ʉʘʚʝʣʴʝʚ ɺ.ɸ. [1, ʩ. 7]. 

ʂʫʧʦʣ (ʨʠʩ. 1) ʩʦʩʪʦʠʪ ʠʟ ʥʠʞʥʝʛʦ ʦʧʦʨʥʦʛʦ ʢʦʣʴʮʘ, ʦʙʦʣʦʯʢʠ, ʚʝʨʭʥʝʛʦ ʦʧʦʨʥʦʛʦ ʢʦʣʴʮʘ. 

ɹʦʦʧʫʙʯʡʸ: ʚ ʩʪʘʪʴʝ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʨʘʟʚʠʪʠʶ ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʳʭ ʢʫʧʦʣʦʚ. ɼʘʥʥʳʡ ʪʠʧ ʢʫʧʦʣʴ-
ʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ ʜʦʤʠʥʠʨʫʶʱʠʤ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʩʚʷʟʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʜʦʩʪʠʛʥʫʪʦʡ ʧʫʪʝʤ ʚʚʝ-
ʜʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʶ ʨʘʩʢʦʩʦʚ ʤʝʞʜʫ ʨʝʙʨʘʤʠ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʪʠʧʘ ʢʫʧʦʣʦʚ ʥʝ ʠʤʝʝʪ 
ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʥʦ ʧʦʣʘʛʘʷʩʴ ʥʘ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʷ ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʳʭ ʢʫʧʦʣʦʚ ʩ ʨʝʰʝʪʯʘʪʳʤʠ ʩʚʷʟʷʤʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʳʝ ʢʫʧʦʣʘ,  ʨʝʰʝʪʯʘʪʳʝ ʩʚʷʟʠ, ʦʧʦʨʥʦʝ ʢʦʣʴʮʦ. 
 

OPTIMAL CONSTRUCTION OF RIBBED-RING DOMES 
 

Lagutina Darya Romanovna 
 

Scientific adviser: Tsaritova Nadezhda Gennadyevna 
 
Abstract: the article focuses on the development of ribbed-ring domes. This type of dome structure is domi-
nant due to the high connectivity of the system, achieved by introducing bracing between the edges into the 
structure. The use of this type of domes is not widespread, but relying on a number of advantages, the im-
portance of using ribbed-ring domes with lattice connections is emphasized. 
Key words: ribbed-ring domes, lattice connections, support ring. 
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ʉʡʪ. 1. ʃʬʨʧʤ 

 
ʆʙʲʝʤʥʦ-ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ  ʬʦʨʤʳ ʢʫʧʦʣʦʚ ʨʘʟʥʦʦʙʨʘʟʥʳ, ʢʘʢ ʠ ʠʭ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ. ʕʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʠʭ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʛʨʘʞʜʘʥʩʢʠʭ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʠʥʳʭ ʦʙʲʝʢʪʦʚ. 
ʆʩʥʦʚʥʳʤʠ ʧʨʠʟʥʘʢʘʤʠ ʦʪʣʠʯʠʷ ʢʫʧʦʣʦʚ, ʷʚʣʷʶʪʩʷ: ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ; ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ (ʨʠʩ.2); ʚʠʜ 

ʤʘʪʝʨʠʘʣʘ; ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ. 
 

 
ʉʡʪ. 2. ɼʞʧʥʞʫʩʡʰʞʪʣʡʞ ʨʩʡʠʦʙʣʡ: ʙ - ʪʭʞʩʡʰʞʪʣʡʢ ʣʬʨʧʤ, ʚ - ʨʧʨʞʩʞʰʦʴʢ ʩʙʠʩʞʠ ʣʬʨʧʤʙ, ʛ - ʁ ʤ-
ʤʡʨʫʡʰʞʪʣʡʢ ʣʬʨʧʤ, ʜ - ʨʧʨʞʩʞʰʦʴʢ ʩʙʠʩʞʠ ʣʬʨʧʤʙ, ʝ - ʪʫʩʞʤʵʰʙʫʴʢ ʣʬʨʧʤ, ʞ - ʠʧʦʫʡʰʦʴʢ ʣʬʨʧʤ,  

ʟ - ʛʡʝ ʠʧʦʫʡʰʦʧʜʧ ʣʬʨʧʤʙ 
 

ʇʨʠ ʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʢʫʧʦʣʘ, ʠʥʞʝʥʝʨ ʠ ʘʨʭʠʪʝʢʪʦʨ ʧʦʣʫʯʘʶʪ 
ʛʨʘʤʦʪʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ, ʠ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʧʣʘʥʝ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʘʚʪʦʨ ʩʪʘʪʴʠ ʫʜʝʣʠʣʘ ʠʟʫʯʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʦʛʦ ʢʫʧʦʣʘ ʩ 
ʨʝʰʝʪʯʘʪʳʤʠ ʩʚʷʟʷʤʠ (ʨʠʩ. 3). ʀʭ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʩʪʦʷʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʧʣʦʩʢʠʭ ʨʝʙʝʨ ʧʦʩʪʘʚʣʝʥʥʳʭ ʚ 
ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʣʴʮʝʚʳʭ ʧʨʦʛʦʥʦʚ ʠ ʨʘʩʢʦʩʳ ʤʝʞʜʫ ʨʝʙʨʘʤʠ. 

 

 
ʉʡʪ. 3. ʉʞʚʩʡʪʫʧ-ʣʧʤʵʯʞʛʧʢ ʣʬʨʧʤ ʪʧ ʪʛʸʠʸʥʡ 
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ʂʫʧʦʣ ʩ ʨʝʰʝʪʯʘʪʳʤʠ ʩʚʷʟʷʤʠ ʦʙʨʘʟʦʚʘʥ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤʠ, ʢʦʪʦʨʳʝ ʚʧʠʩʘʥʳ ʚ ʧʦʚʝʨʭʥʦʩʪʴ 
ʚʨʘʱʝʥʠʷ, ʠ ʩʦʩʪʦʷʪ ʠʟ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ ʨʝʙʝʨ ʠ ʢʦʣʝʮ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʘʩʢʦʩʳ. 
ʏʘʩʪʴ ʫʩʠʣʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʦʪ ʥʘʛʨʫʟʦʢ, ʚʦʩʧʨʠʥʠʤʘʶʪ ʩʚʷʟʠ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʫʩʠʣʠʷ ʚ ʨʝʙʨʘʭ ʠ 
ʢʦʣʴʮʘʭ. ɸ ʟʘʚʝʨʰʘʝʪʩʷ ʢʫʧʦʣ ʚʥʠʟʫ ʨʘʩʪʷʥʫʪʳʤ ʦʧʦʨʥʳʤ ʢʦʣʴʮʦʤ. 

ʈʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʳʝ ʢʫʧʦʣʘ ʩ ʨʝʰʝʪʯʘʪʳʤʠ ʩʚʷʟʷʤʠ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʜʚʫʤ ʩʭʝʤʘʤ:  
1) ʨʝʙʨʘ ʩʦʝʜʠʥʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦʧʘʨʥʦ ʨʝʰʝʪʢʦʡ ʪʘʢ, ʯʪʦ ʯʝʨʝʟ ʦʜʠʥ ʩʝʢʪʦʨ ʧʨʦʭʦʜʷʪ ʪʦʣʴ-

ʢʦ ʢʦʣʴʮʘ ʙʝʟ ʩʚʷʟʝʡ;  
2) ʨʝʰʝʪʯʘʪʳʝ ʩʚʷʟʠ ʫʩʪʨʘʠʚʘʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ. 
ʇʨʠʤʝʨʦʤ ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʦʛʦ ʢʫʧʦʣʘ ʩʦ ʩʚʷʟʷʤʠ ʷʚʣʷʶʪʩʷ ʧʦʢʨʳʪʠʝ ʥʘʜ ʩʢʣʘʜʦʤ ʚ ʅʦʚʦʢʫʟ-

ʥʝʮʢʝ (ʨʠʩ. 4). ʆʥʦ ʠʤʝʝʪ ʩʬʝʨʠʯʝʩʢʫʶ ʬʦʨʤʫ ʠ ʚʳʧʦʣʥʝʥʦ ʚ ʚʠʜʝ ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʦʛʦ ʢʫʧʦʣʘ ʩʦ ʩʚʷ-
ʟʷʤʠ, ʩʦʝʜʠʥʷʶʱʠʤʠ ʧʦʧʘʨʥʳʝ ʨʝʙʨʘ ʢʫʧʦʣʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʩʚʷʟʠ ʨʘʟʤʝʱʘʶʪʩʷ ʯʝʨʝʟ ʩʝʢʪʦʨ. 
ɿʜʘʥʠʝ ʚ ʧʣʘʥʝ ʠʤʝʝʪ ʢʨʫʛʣʫʶ ʬʦʨʤʫ, ʜʠʘʤʝʪʨ ʢʫʧʦʣʘ - 42 ʤ, ʩʪʨʝʣʘ ʧʦʜʲʝʤʘ - 7 ʤ. ʈʸʙʨʘ ʢʫʧʦʣʘ ʚʥʠ-
ʟʫ ʦʧʠʨʘʶʪʩʷ ʥʘ ʩʪʝʥʢʫ ʩʪʘʣʴʥʦʛʦ ʮʠʣʠʥʜʨʘ ʯʝʨʝʟ ʦʧʦʨʥʦʝ ʢʦʣʴʮʦ, ʘ ʚ ʢʣʶʯʝ ʥʘ ʮʝʥʪʨʘʣʴʥʦʝ ʬʦʥʘʨʥʦʝ 
ʢʦʣʴʮʦ ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 9 ʤ. 

 

 
ʉʡʪ. 4. ʃʬʨʧʤ ʦʙʝ ʪʣʤʙʝʧʥ ʜʤʡʦʧʠʞʥʙ ʆʧʛʧʣʬʠʦʞʯʣʧʜʧ ʙʤʷʥʡʦʡʞʛʧʜʧ ʠʙʛʧʝʙ. 1 - ʩʞʚʩʙ ʣʬʨʧʤʙ;  

2 - ʦʡʟʦʞʞ ʧʨʧʩʦʧʞ ʣʧʤʵʯʧ; 3 - ʛʞʩʮʦʞʞ ʨʧʝʭʧʦʙʩʦʧʞ ʣʧʤʵʯʧ; 4 - ʨʩʧʥʞʟʬʫʧʰʦʴʞ ʣʧʤʵʯʙ;  
5 - ʪʛʸʠʡ 

 
ɽʱʝ ʦʜʠʥ ʧʨʠʤʝʨ ʨʝʙʨʠʩʪʦ-ʢʦʣʴʮʝʚʦʛʦ ʢʫʧʦʣʘ ʩʦ ʩʚʷʟʷʤʠ, ʨʘʟʨʘʙʦʪʘʥ ʫʯʝʥʳʤʠ ʖʈɻʇʋ (ʅʇʀ), 

ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʪʦʣʦʚʦʡ ʥʘ 120 ʧʦʩʘʜʦʯʥʳʭ ʤʝʩʪ (ʨʠʩ.5).  
 

 
ʉʡʪ. 5. ʃʧʦʪʫʩʬʣʯʡʸ ʣʬʨʧʤʙ: 1 - ʩʞʚʩʙ; 2 - ʪʛʸʠʡ 

ʂʫʧʦʣ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʤʝʨʳ: 
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- ʜʠʘʤʝʪʨ ʚʥʫʪʨʝʥʥʠʡ ï 39 ʤ; 
- ʦʪʤʝʪʢʘ ʦʪ ʧʦʣʘ ï 11.5 ʤ. 
ɺ ʟʜʘʥʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʛʨʫʧʧʳ ʧʦʤʝʱʝʥʠʡ: ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ, ʪʝʭʥʠʯʝʩʢʠʝ, 

ʧʦʜʩʦʙʥʳʝ, ʚʝʩʪʠʙʶʣʴ, ʪʫʘʣʝʪʳ ʠ ʦʙʝʜʝʥʥʳʡ ʟʘʣ  (ʨʠʩ. 6). [2] 
 

 
ʉʡʪ. 6. ʍʙʪʙʝʦʧʞ ʩʞʱʞʦʡʞ ʣʬʨʧʤʙ 

 
ɺ ʟʘʢʣʶʯʝʥʠʠ ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʥʩʪʨʫʢʮʠʠ ʢʫʧʦʣʦʚ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʥʞʝʥʝʨʘʤ ʠ ʘʨʭʠ-

ʪʝʢʪʦʨʘʤ ʚʦʟʚʦʜʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʛʦʨʦʜʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝ-
ʨʘʮʠʠ.  

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʊʫʨ ɺ.ʀ. - ʂʫʧʦʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ: ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʝ, ʨʘʩʯʝʪ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʧʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. - ʄ.: ʀʟʜʘʪʝʣʴʩʪʚʦ ʃʉɺ. 2004. - 96 ʩʪʨ. 
2. ɸ.ɸ. ʊʫʤʘʩʦʚ; ʅ.ɻ. ʎʘʨʠʪʦʚʘ; ɸ.ʀ. ʂʫʨʙʘʥʦʚ ʠ ʜʨ. ɸʨʦʯʥʘʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʤʘʷ ʩʪʝʨʞʥʝʚʘʷ 

ʩʠʩʪʝʤʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɹʉʊ: ɹʶʣʣʝʪʝʥʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. 2019. ˉ 5 (1017). ʉ. 36-37. 
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ǟǡǱǭǫǟǱǧǦǟǵǧǾ ǯǟǦǡǤǯǱǺǡǟǬǧǾ VPN 
ǩǪǧǤǬǱǭǡ ǣǪǾ ǲǣǟǪǤǬǬǭǨ ǯǟǠǭǱǺ 

 ǫǿȏǿȑȍȁ ǣȅȄȋȗȇȑ ǫǿȏǿȑȍȁȇȖ*  
ʚʳʧʫʩʢʥʠʢ,  

ǩȏǿȁȖȒȉ ǭȊțȂǿ ǣȋȇȑȏȇȄȁȌǿ 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ,  

ʋʆ çɹʘʨʘʥʦʚʠʯʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʤʘʩʰʪʘʙʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʯʝʣʦʚʝʢʦʤ. 

ʉʝʛʦʜʥʷ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʦʨʤʘʣʴʥʫʶ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ ʙʝʟ ʜʦʩʪʫʧʘ ʚ ʠʥʪʝʨʥʝʪ. ʇʦʜʘʚʣʷʶʱʝʝ 
ʙʦʣʴʰʠʥʩʪʚʦ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʤʝʶʪ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʚʦʝʛʦ ʙʠʟʥʝʩʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, 
ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʘʩʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʦʟʜʘʪʴ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʫʶ ʩʠ-
ʩʪʝʤʫ ʨʘʙʦʪʳ ʰʪʘʙʘ ʩʦʪʨʫʜʥʠʢʦʚ. ʊʘʢʘʷ ʛʠʙʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʩʦʪʨʫʜʥʠʢʘʤ ʨʘʙʦʪʘʪʴ ʫʜʘʣʝʥʥʦ, 
ʠʤʝʷ ʜʦʩʪʫʧ ʚ ʠʥʪʝʨʥʝʪ. ʆʜʥʘʢʦ, ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʩʦʪʨʫʜʥʠʢʦʚ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʦ-
ʙʣʝʤ, ʢʦʪʦʨʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʠ ʨʝʘʣʠʟʘʮʠʝʡ, ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʠʪʴ 
ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʝʟʦʧʘʩʥʦʩʪʴʶ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ VPN ʩʝʨʚʠʩʘ [1]. 

ɺʠʨʪʫʘʣʴʥʘʷ ʯʘʩʪʥʘʷ ʩʝʪʴ (VPN) ð ʟʘʰʠʬʨʦʚʘʥʥʳʡ ʠʣʠ ʠʥʢʘʧʩʫʣʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ ʢʦʤʤʫʥʠ-
ʢʘʮʠʠ, ʢʦʪʦʨʳʡ ʙʝʟʦʧʘʩʥʳʤ ʦʙʨʘʟʦʤ ʧʝʨʝʜʘʝʪ ʜʘʥʥʳʝ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʚ ʜʨʫʛʫʶ; ʙʝʟʦʧʘʩʥʦʩʪʴ ʵʪʠʭ 
ʜʘʥʥʳʭ ʦʙʝʩʧʝʯʝʥʘ ʫʩʪʦʡʯʠʚʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʰʠʬʨʦʚʘʥʠʷ, ʠ ʧʝʨʝʜʘʚʘʝʤʳʝ ʜʘʥʥʳʝ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ 
ʦʪʢʨʳʪʫʶ, ʥʝʟʘʱʠʱʝʥʥʫʶ, ʤʘʨʰʨʫʪʠʟʠʨʫʝʤʫʶ ʩʝʪʴ [2, c.15]. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʦʮʝʩʩ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ VPN ʩʝʨʚʠʩʘ ʠ ʝʛʦ 
ʢʣʠʝʥʪʦʚ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʜʦʩʪʫʧʘ ʚ VPN ʩʝʪʴ ʢʦʤʧʘʥʠʠ, ʩ ʮʝʣʴʶ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʦʪʨʫʜʥʠʢʘʤ ʚʦʟʤʦʞʥʦʩʪʠ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʙʘʟʝ 

ɹʦʦʧʫʙʯʡʸ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʦʪʨʘʞʘʝʪ ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ  ʩʝʨʚʠʩʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟ-
ʚʝʨʪʳʚʘʥʠʷ VPN ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʧʨʠʟʚʘʥ ʨʝʰʠʪʴ ʠʤʝʶʱʠʝʩʷ ʧʨʦʙʣʝʤʳ ʩ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʦʡ. ɸʢʪʫ-
ʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʣʝʛʯʝʥʠʠ ʨʘʙʦʪʳ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ VPN ʜʦ-
ʩʪʫʧʘ, ʢʦʥʪʨʦʣʝ ʩʝʪʝʚʦʡ ʘʢʪʠʚʥʦʩʪʠ VPN ʢʣʠʝʥʪʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʨʝ-
ʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 
ʨʘʟʚʝʨʪʳʚʘʥʠʷ VPN ʢʣʠʝʥʪʦʚ.  
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʟʘʷʚʢʠ, ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʨʘʟʨʘʙʦʪʢʘ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ, ʜʦʩʪʫʧ, ʩʝʪʴ, VPN, ʩʝʨʚʠʩ. 
 

AUTOMATE THE DEPLOYMENT OF VPN CLIENTS FOR REMOTE WORK 
 

Maratov Dzhemshit Maratovich, 
Kravchuk Olga Dmitrievna 

 
Abstract: This work reflects the final stage of development of a service for automating the deployment of VPN 
clients, which is designed to solve existing problems with remote work. The relevance of the research is to fa-
cilitate the work on providing VPN access, monitoring the network activity of VPN clients, and optimizing time 
and resources. The results of the study are the developed automated system for automating the deployment of 
VPN clients. 
Key words: applications, administrator, development, automation, access, network, VPN, service. 
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XXVII ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ|  ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʢʦʤʧʘʥʠʠ ʆʆʆ çʊʝʭʘʨʪʛʨʫʧè ʠ ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʜʝʣʘ NA (Network Administration). 
ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ VPN ʢʣʠʝʥʪʦʚ ʚʟʷʪʘ ʟʘ ʦʩʥʦʚʫ ʧʨʦʛʨʘʤʤʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʪʠ (ʨʠʩ. 1) [1]:  
 

 
ʉʡʪ. 1. ɻʠʙʡʥʧʝʞʢʪʫʛʡʞ ʨʩʧʜʩʙʥʥʦʧʢ ʡʦʭʩʙʪʫʩʬʣʫʬʩʴ 

 
ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ VPN ʢʣʠʝʥʪʦʚ ʜʣʷ ʫʜʘʣʝʥʥʦʡ 

ʨʘʙʦʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ: 
1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʬʫʥʢʮʠʦʥʘʣʘ: 
ɼʣʷ ʩʦʪʨʫʜʥʠʢʘ ʦʪʜʝʣʘ NA: 
ï ʘʥʘʣʠʟ ʟʘʷʚʢʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʠ ʧʦʩʣʝʜʫʶʱʠʡ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʨʠʝʤ ʨʝʰʝʥʠʷ ʦ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʠʠ\ʥʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʜʦʩʪʫʧʘ; 
ï ʙʣʦʢʠʨʦʚʢʘ ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ;  
ï ʧʨʦʩʤʦʪʨ ʘʢʪʠʚʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ; 
ï ʧʨʦʩʤʦʪʨ ʩʠʩʪʝʤʥʳʭ ʠʟʤʝʥʝʥʠʡ. 
 ɼʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʩʪʘʣʴʥʳʭ ʦʪʜʝʣʦʚ: 
ï ʦʩʪʘʚʣʝʥʠʝ ʟʘʷʚʢʠ ʥʘ ʚʳʜʘʯʫ ʠʣʠ ʦʪʤʝʥʫ ʜʦʩʪʫʧʘ ʢ VPN ʩʝʪʠ ʢʦʤʧʘʥʠʠ; 
ï ʧʦʣʫʯʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʛʦ ʬʘʡʣʘ ʜʦʩʪʫʧʘ. 
2. ɺʳʙʦʨ ʩʨʝʜʩʪʚ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʩʝʨʚʝʨʥʦʡ ʯʘʩʪʠ ʧʨʦʜʫʢʪʘ ʚʳʙʨʘʥ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Golang, ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ð 
ʬʨʝʡʤʚʦʨʢ React.js. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʥʪʝʨʬʝʡʩʘ ʧʦʤʠʤʦ React.js ʧʘʣ ʚʳʙʦʨ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦ-
ʛʠʠ: 

1. HTML5 ð ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʡ ̫ ʟʳʢ ʨʘʟʤʝʪʢʠ ʚʝʙ-ʜʦʢʫʤʝʥʪʦʚ. 
2. CSS ð ʢʘʩʢʘʜʥʘʷ ʪʘʙʣʠʮʘ ʩʪʠʣʝʡ ʢʦʪʦʨʘʷ ʧʨʠʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ HTML. 

https://ru.wikipedia.org/wiki/%D0%AF%D0%B7%D1%8B%D0%BA_%D1%80%D0%B0%D0%B7%D0%BC%D0%B5%D1%82%D0%BA%D0%B8
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʦʙʱʝʛʦ ʜʦʩʪʫʧʘ ʢ ʢʦʜʫ ʧʨʦʝʢʪʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʦʟʚʨʘʪʘ ʢ 
ʧʨʝʞʥʝʤʫ ʩʦʩʪʦʷʥʠʶ, ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ Git. ɼʣʷ ʨʘʟʤʝ-
ʱʝʥʠʷ ʧʨʦʝʢʪʘ ʚ ʫʜʘʣʝʥʥʦʤ ʨʝʧʦʟʠʪʦʨʠʠ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥ ʚʥʫʪʨʝʥʥʠʡ ʦʥʣʘʡʥ ʩʝʨʚʠʩ Gitlab. 

3. ɺʳʙʦʨ ʩʨʝʜʳ ʨʘʟʨʘʙʦʪʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʢʦʜʘ ʥʘ Golang ʠ React.js ʚʳʙʨʘʥ 
ʠʥʪʝʨʘʢʪʠʚʥʳʡ ʨʝʜʘʢʪʦʨ ʢʦʜʘ Visual Studio Code, ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʦʥ ʥʝ ʪʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʳʭ ʟʘ-
ʪʨʘʪ ʨʝʩʫʨʩʦʚ ʕɺʄ.  

4. ʆʧʨʝʜʝʣʝʥʠʝ ʩʧʦʩʦʙʘ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʳ ʜʘʥʥʳʭ ʚ ʚʝʙ-
ʧʨʠʣʦʞʝʥʠʠ ʚʳʙʨʘʥ ʟʘʱʠʱʝʥʥʳʡ ʧʨʦʪʦʢʦʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ HTTPS ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ TLS-
ʩʝʨʪʠʬʠʢʘʪʘ.  

5. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ. ɹʘʟʘ ʜʘʥʥʳʭ, ʧʦʜʢʣʶʯʝʥʥʘʷ ʢ ʧʨʠʣʦʞʝʥʠʶ, ʩʦʩʪʦʠʪ ʠʟ 9 ʩʫʱ-
ʥʦʩʪʝʡ (ʨʠʩ. 2). 

 

 
ʉʡʪ. 2. ʍʡʠʡʰʞʪʣʙʸ ʥʧʝʞʤʵ ʚʙʠʴ ʝʙʦʦʴʮ 

 
ʅʘʟʥʘʯʝʥʠʝ ʩʫʱʥʦʩʪʝʡ: 

- çemployeesè ðʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʪʨʫʜʥʠʢʘʭ; 

- çpositionsè ð ʜʦʣʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʟʘʥʠʤʘʪʴ ʩʦʪʨʫʜʥʠʢʠ; 

- çdepartmentsè ð ʜʝʧʘʨʪʘʤʝʥʪʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʦʪʨʫʜʥʠʢʠ; 

- çgroupsè ð ʛʨʫʧʧʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʦʪʨʫʜʥʠʢʠ; 

- çemployee_secretsè ð ʜʘʥʥʳʝ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ;  

- çvpn_accessè ð ʜʘʥʥʳʝ ʦ ʚʳʜʘʯʝ ʜʦʩʪʫʧʘ ʢ VPN ʩʝʪʠ ʢʦʤʧʘʥʠʠ ʩʦʪʨʫʜʥʠʢʘʤ; 

- çaccess_levelsè ð ʜʘʥʥʳʝ ʦ ʫʨʦʚʥʷʭ ʜʦʩʪʫʧʘ ʩʦʪʨʫʜʥʠʢʦʚ; 

- çlog_levelsè ð ʜʘʥʥʳʝ ʦ ʫʨʦʚʥʷʭ ʣʦʛʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʠʩʪʝʤ ;r 

- çlog_entriesè ð ʜʘʥʥʳʝ ʦ ʣʦʛʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʩʠʩʪʝʤʳ.  
6. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʠʣʦʞʝʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʠʭ ʛʨʘʥʠʮ ʠ ʢʦʥʪʝʢʩʪʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʨʘʙʦʪʘʥʘ ʜʠʘʛʨʘʤʤʘ 
ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 3). 
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ʉʡʪ 3. ɽʡʙʜʩʙʥʥʙ ʛʙʩʡʙʦʫʧʛ ʡʪʨʧʤʵʠʧʛʙʦʡʸ ʨʩʡʤʧʟʞʦʡʸ 

 
7. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ. ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ð ʦʪʧʨʘʚʥʘʷ ʪʦʯʢʘ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ. ʂʘʞ-

ʜʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʩʦʜʝʨʞʠʪ ʩʚʦʡ ʥʘʙʦʨ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ, ʨʝʘʣʠʟʫʶʱʠʭ ʚ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʫʥʢʮʠʦʥʘʣ ʧʨʠʣʦʞʝʥʠʷ.   

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʩʝʨʚʠʩʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʦʜʝʨʞʠʪ (ʨʠʩ. 4):   

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ Service ð ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʲʝʢʪʦʤ, ʨʝʘʣʠʟʫʶʱʠʤ ʚʩʝ ʤʝʪʦʜʳ, ʥʝʦʙ-
ʭʦʜʠʤʳʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ REST API ʟʘʧʨʦʩʦʚ; 

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ Department ð ʭʨʘʥʠʪ ʧʦʣʷ ʠ ʤʝʪʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʜʝʧʘʨʪʘʤʝʥʪ ʢʦʤ-
ʧʘʥʠʠ; 

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ Group ð ʭʨʘʥʠʪ ʧʦʣʷ ʠ ʤʝʪʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʨʫʧʧʫ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 
ʜʝʧʘʨʪʘʤʝʥʪʘ ʢʦʤʧʘʥʠʠ; 

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ Employee ð ʭʨʘʥʠʪ ʧʦʣʷ ʠ ʤʝʪʦʜʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʪʨʫʜʥʠʢʘ ʦʧʨʝʜʝ-
ʣʝʥʥʦʡ ʛʨʫʧʧʳ ʢʦʤʧʘʥʠʠ; 

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ OpenVPN ʷʚʣʷʝʪʩʷ ʦʪʜʝʣʴʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʧʨʦʪʦʢʦʣʘ ʤʝʥʝʜʞʤʝʥʪʘ 
OpenVPN ʩʝʨʚʠʩʘ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ OpenVPN ʩʝʨʚʠʩʦʤ. 

 

 
ʉʡʪ. 4. ɽʡʙʜʩʙʥʥʙ ʣʤʙʪʪʧʛ ʪʞʩʛʡʪʙ ʙʛʫʧʥʙʫʡʠʙʯʡʡ 
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ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʤʝʥʝʜʞʝʨʘ TLS ʩʝʨʪʠʬʠʢʘʪʦʚ ʩʦʩʪʦʠʪ ʠʟ (ʨʠʩ. 5):  

- ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ CertManage, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʩʝʨʚʠʩ ʤʝʥʝʜʞʝʨʘ TLS ʩʝʨʪʠʬʠʢʘʪʦʚ; 

- ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ UserInfo, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʫʨʦʚʥʷ ʜʦʩʪʫʧʘ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʦʪʜʝʣʘ 
NA;  

- ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ CertCA, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦʙ ʘʚʪʦʨʠʪʝʪʝ ʩʝʨʪʠʬʠʢʘʪʦʚ; 

- ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ CertMetaData, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʤʝʪʘʜʘʥʥʳʝ TLS ʩʝʨʪʠʬʠʢʘʪʘ;  

- ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ InternalDB, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʚʥʫʪʨʝʥʥʶʶ ʙʘʟʫ ʜʘʥʥʳʭ ʭʨʘʥʝʥʠʷ ʠ ʤʘʥʠ-
ʧʫʣʷʮʠʶ ʜʘʥʥʳʭ ʦ TLS ʩʝʨʪʠʬʠʢʘʪʘʭ; 

- ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ GenReques, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦ ʟʘʧʨʦʩʝ ʛʝʥʝʨʘʮʠʠ TLS ʩʝʨʪʠʬʠʢʘʪʘ. 
 

 
ʉʡʪ. 5. ɽʡʙʜʩʙʥʥʙ ʣʤʙʪʪʧʛ ʥʞʦʞʝʟʞʩʙ TLS ʪʞʩʫʡʭʡʣʙʫʧʛ 

ɼʠʘʛʨʘʤʤʘ ʢʣʘʩʩʦʚ ʢʣʠʝʥʪʩʢʦʛʦ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʚʢʣʶʯʘʝʪ (ʨʠʩ. 6): 
 

 
ʉʡʪ. 6. ɽʡʙʜʩʙʥʥʙ ʣʤʙʪʪʧʛ ʣʤʡʞʦʫʪʣʧʜʧ ʛʞʚ ʨʩʡʤʧʟʞʦʡʸ 
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- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ AuthComponent, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʛʨʘʬʠʯʝʩʢʫʶ ʢʦʤʧʦʥʝʥʪʫ 
ʚʝʙ ʘʚʪʦʨʠʟʘʮʠʠ.  

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ UserPanelComponent, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʛʨʘʬʠʯʝʩʢʫʶ ʢʦʤʧʦ-
ʥʝʥʪʫ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʡ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ.  

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ AdminPanelComponent, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʛʨʘʬʠʯʝʩʢʫʶ ʢʦʤʧʦ-
ʥʝʥʪʫ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ.  

- ʩʪʨʫʢʪʫʨʫ ʜʘʥʥʳʭ ReportPanelComponent, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʤʝʪʦʜʳ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʛʝ-
ʥʝʨʘʮʠʠ ʦʪʯʝʪʘ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʦʧʝʨʘʮʠʷʭ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘʤʠ. 

ɺ ʠʪʦʛʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʟʚʝʨʪʳʚʘʥʠʷ VPN ʢʣʠʝʥʪʦʚ ʜʣʷ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘ-
ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʨʘʟʚʝʨʪʳʚʘʥʠʷ VPN ʢʣʠʝʥʪʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʬʦʨʤʣʝ-
ʥʠʝ, ʧʝʨʝʜʘʯʫ ʠ ʧʨʠʝʤ ʟʘʷʚʦʢ ʥʘ ʧʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ VPN ʩʝʪʠ ʢʦʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ 
ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ VPN ʩʝʪʠ ʠ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʢʣʘʜʥʳʭ ʩʠʩʪʝʤ ʢʦʤʧʘʥʠʠ ʆʆʆ çʊʝʭʘʨʪʛʨʫʧè. ɹʳ-
ʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʚʩʝ ʯʘʩʪʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ ʧʨʦʝʢ-
ʪʘ, ʘ ʪʘʢʞʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʄʘʨʘʪʦʚ ɼ.ʄ., ʂʨʘʚʯʫʢ ʆ.ɼ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʨʘʟʚʝʨʪʳʚʘʥʠʷ VPN 
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ǮǯǧǫǤǬǤǬǧǤ ǧǬǳǭǯǫǟǵǧǭǬǬǺǴ 
ǱǤǴǬǭǪǭǢǧǨ ǡ ǮǯǭǧǦǡǭǣǰǱǡǤ ǧ 
ǯǤǟǪǧǦǟǵǧǧ ǧǦǣǤǪǧǨ ǧǬǣǲǰǱǯǧǧ ǫǭǣǺ  

ǡǿȊȇȒȊȊȇȌǿ ǣȇȊȞȏǿ ǧȊȃȒȐȍȁȌǿ, 
ǦȇȂǿȌȗȇȌ ǧȊțȃǿȏ ǟȊțȀȄȏȑȍȁȇȖ 

ʉʪʫʜʝʥʪ r2 ʢʫʨʩʘ ʥʘʧʨ. çʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠè, 
ʌɻɹʆʋ ɺʆ çʂʅʀʊʋè, 

ʛ.ʂʘʟʘʥʴ 
 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʥʘʨʷʜʫ ʩʦ ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ, ʪʘʢʞʝ - ʙʳʩʪʨʳʤʠ 

ʪʝʤʧʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʠ ʨʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʛʨʘʶʪ ʚʩʝ 
ʙʦʣʝʝ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ ʵʢʦʥʦʤʠʢʠ. ʇʨʠʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ 
ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ʇʨʦʮʝʩʩʳ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ, ʚ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʚʢʣʶʯʘ-
ʶʪ ʩʣʝʜʫʶʱʠʝ ʫʨʦʚʥʠ:  

-  ʤʘʨʢʝʪʠʥʛ ʚ ʚʠʜʝ ʨʝʢʣʘʤʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʧʨʦʜʚʠʞʝʥʠʷ ʧʨʦʜʫʢ-
ʮʠʠ; 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʳʨʴʷ (ʚʦʣʦʢʦʥ, ʪʝʢʩʪʠʣʷ, ʢʦʞʠ, ʤʝʭʘ ʠ ʜʨ.); 
- ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʦʜʥʳʭ ʪʦʚʘʨʦʚ (ʜʠʟʘʡʥ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʪʝʭʥʦʣʦ-

ʛʠʯʝʩʢʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ); 
- ʦʧʪʦʚʳʝ ʠ ʨʦʟʥʠʯʥʳʝ ʧʨʦʜʘʞʠ ʠ ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ [1-2]. 
ʇʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ, ʚʢʣʶʯʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʤʤʝʨʮʠʷ, 3D - ʧʝ-
ʯʘʪʴ, ʩʢʘʥʠʨʦʚʘʥʠʝ, ʮʠʬʨʦʚʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʨʦʙʦʪʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ 
ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ [3]. 

ʕʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ - ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʧʨʘʚʣʝʥʠʝ, ʧʨʝʜʦʩʪʘʚ-
ʣʷʶʱʝʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʠʟʜʝʣʠʷʤʠ ʣʝʛʢʦʡ ʧʨʦ-
ʤʳʰʣʝʥʥʦʩʪʠ. ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʦʜʝʞʜʳ, ʦʙʫʚʠ ʠ ʘʢʩʝʩʩʫʘʨʦʚ, ʤʘʨʢʝʪʠʥʛ ʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ 
ʩʪʨʘʪʝʛʠʷ - ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ ʠʟʥʘʯʘʣʴʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʢʘʢ ʨʘʙʦʪʘ ʜʣʷ ʯʝʣʦʚʝʢʘ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʤʦʛʫʪ ʚʠʜʦʠʟʤʝʥʷʪʴʩʷ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ.  ʂʦʤʧʘʥʠʠ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ ʤʦʛʫʪ 
ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ ʜʠʟʘʡʥ, ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʩʠʣʫʵʪʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʷʤ ʧʦʪʨʝ-
ʙʠʪʝʣʝʡ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ  ʚ ʜʘʥ-
ʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʩʙʦʨ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ, ʠʭ ʘʥʘʣʠʟ ʠ, ʚ ʨʝʟʫʣʴ-

ɹʦʦʧʫʙʯʡʸ: ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʪʝʭʥʦʣʦ-
ʛʠʯʝʩʢʠʤʠ ʠʥʥʦʚʘʮʠʷʤʠ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʦʣʝʝ ʪʦʯʥʳʤ, 
ʛʠʙʢʠʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʘʶʪ ʫʚʝʣʠʯʝʥʠʝ 
ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 
ʠʟʜʝʣʠʡ, ʩʦʢʨʘʱʝʥʠʝ ʪʦʚʘʨʥʳʭ ʟʘʧʘʩʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʵʣʝʢʪʨʦʥʥʘʷ ʪʦʨʛʦʚʣʷ, 3D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 
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ʪʘʪʝ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʡ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʠʭ ʙʫʜʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ [4].  
ɺ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ ʧʦʣʫʯʘʝʪ ʨʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʷ çʧʝʨʩʦʥʘʣʠʟʘʮʠʠè ʧʨʦʜʫʢʮʠʠ 

(ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ). ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚ-
ʣʝʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʧʦʤʦʛʘʝʪ ʩʦʚʨʝʤʝʥʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʧʨʠʦʙʨʝʪʘʪʴ ʦʜʝʞʜʫ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʠʟʜʝ-
ʣʠʡ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. ʅʘʙʣʶʜʝʥʠʝ ʟʘ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʦʟʚʦʣʠʪ 
ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʨʦʠʟʚʦʜʠʪʴ ʦʜʝʞʜʫ ʧʦ ʟʘʢʘʟʘʤ, ʧʨʠʙʣʠʞʝʥʥʳʤ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʠʟʛʦʪʦʚʣʝʥʠʶ. ʇʦ-
ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʟʜʝʣʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʣʣʝʢʮʠʠ, 
ʩʠʣʫʵʪʘ, ʨʘʟʤʝʨʘ, ʨʦʩʪʘ, ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ, ʥʘʣʠʯʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʠʜʘ ʠ ʥʘʣʠʯʠʷ (ʠʣʠ ʦʪ-
ʩʫʪʩʪʚʠʷ) ʦʪʜʝʣʢʠ ʠ ʪ.ʜ. [5]. ʇʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʧʦʩʪʘʚʱʠʢʘʤ ʦʜʝʞʜʳ ʩʥʠʟʠʪʴ ʦʙʲ-
ʝʤʳ ʥʝʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɽʱʝ ʦʜʥʠʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʬʝʨʝ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘ-
ʨʦʚ ʷʚʣʷʝʪʩʷ ʨʝʘʣʠʟʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʦʜʝʞʜʳ, ʛʦʣʦʚʥʳʭ ʫʙʦʨʦʚ ʥʫʞʥʦʛʦ ʨʘʟʤʝʨʘ ʩ ʧʦ-
ʤʦʱʴʶ ʬʫʥʢʮʠʠ ʦʥʣʘʡʥ-ʧʨʠʤʝʨʢʠ. ɼʘʥʥʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʢʫʧʘʪʝʣʷʤ ʧʨʠʦʙʨʝʪʘʪʴ ʦʜʝʞʜʫ, ʩʨʘʚ-
ʥʠʚʘʷ ʢʦʥʢʨʝʪʥʳʝ ʙʨʝʥʜʳ ʠ ʩʪʠʣʠ ʧʦ ʨʘʟʤʝʨʘʤ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʫ ʥʠʭ ʠʟʜʝʣʠʷʤʠ. ʉʧʝʮʠʘʣʴʥʳʝ 
ʧʨʠʣʦʞʝʥʠʷ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʠʟʜʝʣʠʡ ʧʦ ʪʨʝʙʫʝʤʳʤ ʨʘʟʤʝʨʘʤ ʧʦʟʚʦʣʷʶʪ ʢʣʠʝʥʪʘʤ ʩʘʤʦʩʪʦʷ-
ʪʝʣʴʥʦ ʚʳʧʦʣʥʷʪʴ 3D-ʩʢʘʥʠʨʦʚʘʥʠʝ ʪʝʣʘ ʠʣʠ ʣʠʮʘ, ʠʩʧʦʣʴʟʫʷ ʩʤʘʨʪʬʦʥʳ ʠʣʠ ʦʯʢʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝ-
ʘʣʴʥʦʩʪʠ [6].   

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠʟʜʝʣʠʡ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ ʥʦʚʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠ-
ʤʝʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ: 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʬʫʥʢʮʠʠ ʚ ʩʧʝʮʠʘʣʴʥʳʭ ʤʘʰʠʥʘʭ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʥʝʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠ-
ʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ (ʥʘʧʨʠʤʝʨ, ʢʘʢ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʫʩʪʘʥʦʚʢʘ ʧʫʛʦʚʠʮ, ʟʘʢʨʝʧʢʘ, ʧʨʠʢʨʝʧʣʝʥʠʝ ʵʪʠʢʝʪʦʢ ʠ 
ʦʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʦʚ); 

- h ʚʝʡʥʳʝ ʨʦʙʦʪʳ; 
- 3D-ʧʝʯʘʪʴ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʜʝʞʜʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʩʣʦʝʚ); 
- ʮʠʬʨʦʚʘʷ ʪʝʢʩʪʠʣʴʥʘʷ ʧʝʯʘʪʴ; 
- 3D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ [7-8]. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʝʢʪʦʨʦʚ, ʪʘʢʠʭ ʢʘʢ ʘʚʪʦʤʦʙʠʣʝʩʪʨʦ-

ʝʥʠʝ, ʧʠʱʝʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʣʠ ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʦʚ, ʚ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʨʦʙʦʪʳ ʝʱʝ ʥʝ 
ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɺʳʧʦʣʥʷʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʤʘʥʠ-
ʧʫʣʠʨʦʚʘʥʠʷ ʠ ʟʘʭʚʘʪʘ ʜʝʪʘʣʝʡ ʠʟ ʥʝʞʝʩʪʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʨʝʜʩʪʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 
ʨʦʙʦʪʘʤʠ ʥʘ ʦʩʥʦʚʝ ʜʘʪʯʠʢʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, ʚʠʟʫʘʣʴʥʳʝ ʜʘʪʯʠʢʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʚʠʟʫʘʣʴʥʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ), ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʥʝʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 
ʩʙʦʨʢʠ ʩ ʧʦʤʦʱʴʶ ʨʦʙʦʪʦʚ [9].  

ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 3D-ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʜʠʟʘʡʥʝʨʘʤ ʠ ʢʦʥʩʪʨʫʢʪʦʨʘʤ ʧʨʠ 
ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʚʨʝʤʝʥʠ ʧʨʠʥʠʤʘʪʴ ʙʦʣʝʝ ʦʙʦʩʥʦʚʘʥʥʳʝ ʧʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ ʠ ʦʩʪʘʚʣʷʪʴ 
ʙʦʣʴʰʝ ʚʨʝʤʝʥʠ ʜʣʷ ʪʚʦʨʯʝʩʪʚʘ. ɺʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ 3D-ʜʠʟʘʡʥʘ ʷʚʣʷʝʪʩʷ ʧʦʷʚʣʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 
ʦʮʠʬʨʦʚʢʠ ʪʝʢʩʪʠʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʝʢʩʪʫʨʳ, 
ʮʚʝʪʘ ʠ ʩʪʨʦʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ, ʩʥʠʟʠʪʴ ʧʨʠ ʵʪʦʤ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʬʠʟʠʯʝʩʢʠʭ ʦʙʨʘʟʮʘʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʟʘ-
ʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʨʘʟʮʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʧʨʦʮʝʩʩʦʚ ʠʥʜʫʩʪʨʠʠ ʤʦʜʳ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 
ʧʨʠʤʝʥʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠʥʥʦʚʘʮʠʷʤʠ ʤʦʛʫʪ ʩʜʝʣʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʟʜʝʣʠʡ ʣʝʛʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʙʦʣʝʝ 
ʪʦʯʥʳʤ, ʛʠʙʢʠʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ. ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʥʝʜʨʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʢʣʶʯʘʶʪ 
ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʥʠʞʝʥʠʝ ʩʨʦʢʦʚ ʧʦʩʪʘʚʢʠ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ, ʧʦʚʳʰʝʥʠʝ 
ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ, ʩʦʢʨʘʱʝʥʠʝ ʪʦʚʘʨʥʳʭ ʟʘʧʘʩʦʚ, ʫʤʝʥʴʰʝʥʠʝ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʢʦʣʦʛʠʶ. 
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ǱǤǴǬǭǪǭǢǧǶǤǰǩǭǤ ǭǠǭǯǲǣǭǡǟǬǧǤ 
ǩǭǪǠǟǰǬǺǴ ǵǤǴǭǡ ǰǯǤǣǬǤǨ ǧ ǫǟǪǭǨ 
ǫǭǸǬǭǰǱǧ 

ǰȑȏȍȄȁǿ ǟȊȇȌǿ ǢȄȏȋǿȌȍȁȌǿ 
ʉʪʫʜʝʥʪ 375/2 ʛʨʫʧʧʳ, 3-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ 

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʦʨʰʢʦʚ ɺʠʪʘʣʠʡ ɺʠʢʪʦʨʦʚʠʯ 
ʢ. ʩ.-ʭ.ʥ., ʜʦʮʝʥʪ, 

ʌɻɹʆʋ ɺʆ çɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 
 

 
ʅʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʮʝʭʘ 

ʤʘʣʦʡ (ʥʝ ʙʦʣʝʝ 1 ʪʦʥʥʳ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʚ ʩʤʝʥʫ) ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ (ʜʦ 2-ʭ ʪʦʥʥ ʚ ʩʤʝʥʫ). ʅʘʠʙʦʣʴ-
ʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʢʦʣʙʘʩʥʳʝ ʮʝʭʘ. 

ʊʘʢʠʝ ʤʷʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʤʠʥʠ-ʟʘʚʦʜʦʚ ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʝ 
ʤʦʱʥʦʩʪʠ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʤʠʥʠ-ʮʝʭʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʚʢʣʶʯʘʝʪ 8 ð 12 ʝʜʠʥʠʮ (ʢʦʣʠʯʝ-
ʩʪʚʦ ʝʜʠʥʠʮ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ). 

ʊʘʢʦʡ ʮʝʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ:  
ü ʤʷʩʦʨʫʙʢʘ; 
ü ʬʘʨʰʝʤʝʰʘʣʢʘ, ʣʦʪʢʠ ʜʣʷ ʬʘʨʰʘ; 
ü ʚʘʢʫʫʤʥʳʡ ʰʧʨʠʮ; 

ɹʦʦʧʫʙʯʡʸ: ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʚʠʜʳ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʠ ʠʤʧʦʨʪ-
ʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʧʨʝʜ-
ʧʨʠʷʪʠʷʭ ʩʨʝʜʥʝʡ ʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. ʈʘʩʩʢʘʟʳʚʘʝʪʩʷ ʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʧʨʠʥʮʠʧʝ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ. ʊʘʢʞʝ ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʮʝʭʦʚ ʩʨʝʜʥʝʡ ʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʮʝʭ ʩʨʝʜʥʝʡ ʠ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʤʷʩʦʨʫʙʢʠ, ʬʘʨ-
ʰʝʤʝʰʘʣʢʠ, ʢʫʪʪʝʨʳ, ʰʧʨʠʮʳ, ʚʦʣʯʦʢ, ʰʧʠʛʦʨʝʟʢʠ, ʚʘʥʥʳ ʠ ʪʝʨʤʦʢʘʤʝʨʳ, ʢʦʧʪʠʣʴʥʳʝ ʢʘʤʝʨʳ. 
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ü ʢʦʧʪʠʣʴʥʘʷ ʧʝʯʴ; 
ü ʟʘʩʦʣʦʯʥʳʝ ʚʘʥʥʳ; 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʬʘʨʰʘ ʛʨʫʙʦʛʦ ʠ ʪʦʥʢʦʛʦ ʠʟʤʝʣʴʯʝʥʠʝ ʧʨʠ ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʮʝʭʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʘʩʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʠʠ. 
ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʠʜʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʣʙʘʩʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ.   
ʄʷʩʦʨʫʙʢʠ, ʚʦʣʯʢʠ ʠ ʢʫʪʪʝʨʳ. ɼʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʤʷʩʥʦʛʦ 

ʩʳʨʴʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʬʘʨʰʘ ʜʣʷ ʢʦʣʙʘʩʥʳʭ ʠ ʩʦʩʠʩʦʯʥʳʭ ʠʟʜʝʣʠʡ. 
ʅʸʪʧʩʬʚʣʙ ʅʁʅ-300 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʙʝʩʢʦʩʪʥʦʛʦ ʞʠʣʦʚʘʥʥʦʛʦ ʤʷʩʘ ʧʨʠ ʠʟʛʦ-

ʪʦʚʣʝʥʠʠ ʬʘʨʰʘ ʜʣʷ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʥʘ ʥʝʙʦʣʴʰʠʭ ʢʦʣʙʘʩʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʷʭ, ʪʘʢ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. ʂ ʥʝʡ ʧʨʠʣʘʛʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʘʷ ʥʘʩʘʜʢʘ 
ʜʣʷ ʰʧʨʠʮʝʚʘʥʠʷ ʢʦʣʙʘʩ. 

ʖʤʞʣʫʩʡʰʞʪʣʙʸ ʥʸʪʧʩʬʚʣʙ ʨʩʧʡʠʛʧʝʪʫʛʙ ʅɹʈ çɸʛʨʦʪʝʭʠʥʬʦʨʤè ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʨʠʛʦʪʦʚ-
ʣʝʥʠʷ ʤʷʩʥʦʛʦ ʬʘʨʰʘ. ʆʥʘ ʩʥʘʙʞʝʥʘ ʪʨʝʤʷ ʩʤʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʩ ʢʘʣʠʙʨʦʚʘʥʥʳʤʠ ʦʪʚʝʨʩʪʠʷʤʠ 
ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝʤ ʜʣʷ ʬʦʨʤʦʚʢʠ ʢʦʣʙʘʩʥʳʭ ʠ ʩʦʩʠʩʦʯʥʳʭ ʠʟʜʝʣʠʡ. ʇʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʴ 100-300 ʢʛ ʚ ʯʘʩ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʠʟʤʝʣʴʯʝʥʠʷ). 

ɺʦʣʯʢʠ ï ʵʪʦ ʧʨʦʤʳʰʣʝʥʥʳʝ ʤʷʩʦʨʫʙʢʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʦʩʚʦ-
ʙʦʞʜʝʥʥʳʭ ʦʪ ʢʦʩʪʝʡ ʤʷʩʘ ʠ ʤʷʩʦʧʨʦʜʫʢʪʦʚ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʣʙʘʩ ʠ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ʉʫ-
ʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʚʦʣʯʢʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʩʚʦʠʤʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʤʠ ʨʝʰʝʥʠʤ̫ʠ. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʦʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʦʞʘ ʠ ʰʥʝʢʘ. ɺ ʥʝʢʦʪʦʨʳʭ ʚʦʣʯʢʘʭ 
ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʫ, ʚ ʚʦʣʯʢʘʭ ʜʨʫʛʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜ ʫʛʣʦʤ 90↔. ɼʣʷ ʧʦʩʣʝʜʥʝʛʦ 
ʪʠʧʘ ʚʦʣʯʢʦʚ ʭʘʨʘʢʪʝʨʥʘ ʪʘʢʞʝ ʨʘʟʥʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʣʴʯʝʥʠʷ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʝʛʦ ʢʘʯʝʩʪʚʦ. 
ɺʦʣʯʢʠ ʠʤʝʶʪ ʩʤʝʥʥʳʝ ʥʦʞʠ ʠ ʥʦʞʝʚʳʝ ʨʝʰʝʪʢʠ ʨʘʟʥʳʭ ʜʠʘʤʝʪʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ 
ʠʟʤʝʣʴʯʝʥʠʷ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʘʢ ʧʦʜʤʦʨʦʞʝʥʥʦʛʦ, ʪʘʢ ʠ ʦʭʣʘʞʜʝʥʥʦʛʦ ʤʷʩʘ. 

ɺ ʟʥʘʯʠʪʝʣʴʥʦʤ ʯʠʩʣʝ ʚʦʣʯʢʦʚ (ʙʦʣʴʰʠʥʩʪʚʦ ï ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ) ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʜʚʘ 
ʨʝʞʠʤʘ ʠʟʤʝʣʴʯʝʥʠʷ. ʇʨʠ ʧʝʨʚʦʤ ʨʝʞʠʤʝ ʦʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʦʞʦʤ ʠ ʨʝʰʝʪʢʦʡ. ʇʨʠ ʚʪʦʨʦʤ ʨʝʞʠʤʝ 
ʠʟʤʝʣʴʯʝʥʠʝ  ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʢ ʙʳ ʚ ʜʚʘ ʵʪʘʧʘ, ʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ: ʩʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʝʜʚʘʨʠ-
ʪʝʣʴʥʦʝ  ʠʟʤʝʣʴʯʝʥʠʝ, ʧʨʠʯʝʤ ʨʝʰʝʪʢʘ ʠʤʝʝʪ ʙʦʣʴʰʠʝ ʦʪʚʝʨʩʪʠʷ, ʘ ʟʘʪʝʤ ʚʪʦʨʠʯʥʦʝ ʧʨʠ ʧʦʤʦʱʠ 
ʨʝʰʝʪʢʠ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ. 

ɺʦʣʯʢʠ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʘʧʦʣʴʥʳʤʠ, ʤʝʥʴʰʝʡ ʤʦʱʥʦʩʪʠ  ï ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 
ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʩʪʦʣʘʭ. 

ɻʧʤʰʧʣ ʃ6-ʍɻʈ-120 ʈʇ çʈʩʧʝʥʙʱè ʚʳʧʫʩʢʘʝʪʩʷ ʚ ʜʚʫʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ ï ʩ ʟʘʛʨʫʟʦʯʥʳʤ 
ʫʩʪʨʦʡʩʪʚʦʤ ʠ ʙʝʟ ʥʝʛʦ. ʇʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʞʠʣʦʚʘʥʥʦʛʦ ʤʷʩʘ ʙʝʟ ʢʦ-
ʩʪʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʷʩʥʦʛʦ ʬʘʨʰʘ. ʀʤʝʝʪ ʦʪʢʠʜʥʦʡ ʩʪʦʣ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʩʘʥʠʪʘʨʥʦʡ ʦʙʨʘ-
ʙʦʪʢʠ ʨʝʞʫʱʝʛʦ ʤʝʭʘʥʠʟʤʘ. ʇʨʠ ʨʘʙʦʪʝ ʚʦʣʯʢʘ ʩ ʟʘʛʨʫʟʦʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ  ʤʷʩʦ ʧʦʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠ-
ʯʝʩʢʠ ʠʟ ʥʘʧʦʣʴʥʦʡ ʪʝʣʝʞʢʠ, ʦʪʢʫʜʘ ʦʥʦ ʟʘʭʚʘʪʳʚʘʝʪʩʷ ʰʥʝʢʘʤʠ. ʇʨʠ ʧʦʤʦʱʠ ʫʩʪʘʥʦʚʢʠ ʥʦʞʝʡ ʠ ʥʦʞʝ-
ʚʳʭ ʨʝʰʝʪʦʢ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʰʨʦʪʘ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʟʘ-
ʛʨʫʞʘʪʴ ʚ ʦʜʠʥ ʧʨʠʭʦʜ, - 90 ʢʛ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ï ʦʢʦʣʦ 2000 ï 2500 ʢʛ ʚ ʯʘʩ. 

ɻʧʤʰʧʣ ʗʅ-ʍɻʈ-82-2 ʇʆ çʖʞʥʳʡ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʡ ʟʘʚʦʜè (ɼʥʝʧʨʦʧʝʪʨʦʚʩʢ) ʧʨʝʜʥʘʟʥʘ-
ʯʝʥ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʬʘʨʰʘ ʠʟ ʤʷʩʘ ʙʝʟ ʢʦʩʪʝʡ. ɼʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩʥʘʙʞʝʥʦ ʧʦʜʲʝʤʥʠʢʦʤ ʜʣʷ 
ʥʘʛʨʫʟʢʠ ʩʳʨʴʷ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 400 ʢʛ ʚ ʯʘʩ. 

ʉʨʝʜʠ ʠʤʧʦʨʪʥʳʭ ʚʦʣʯʢʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʤʘʰʠʥʳ ʬʠʨʤ çKonneteolleosè (ʌʠʥʣʷʥʜʠʷ), 
çScharfenè (ɻʝʨʤʘʥʠʷ), çLaskaè (ɸʚʩʪʨʠʷ), çKrªmer&Grebeè (ɻʝʨʤʘʥʠʷ), çWolfkingè (ɼʘʥʠʷ). 

ʂʫʪʪʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʦʥʢʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʮʝʣʴʥʳʭ ʢʫʩʢʦʚ ʤʷʩʘ ʠ ʬʘʨʰʘ ʧʨʠ ʠʟʛʦʪʦʚ-
ʣʝʥʠʠ ʬʘʨʰʘ ʜʣʷ ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ, ʩʦʩʠʩʦʢ, ʩʘʨʜʝʣʝʢ, ʘ ʪʘʢʞʝ ʩʳʨʦʢʦʧʯʝʥʳʭ ʠ ʧʦʣʫʢʦʧʯʸʥʳʭ ʢʦʣʙʘʩ. 
ʀʟʤʝʣʴʯʝʥʠʶ ʤʦʞʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʢʘʢ ʦʭʣʘʞʜʝʥʥʦʝ, ʪʘʢ ʠ ʟʘʤʦʨʦʞʝʥʥʦʝ ʤʷʩʦ, ʥʦ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʝ 
ʜʦʣʞʥʘ ʙʳʪʴ ʥʠʞʝ ʤʠʥʫʩ 8↔ʉ. ʈʘʟʤʝʨʳ ʢʫʩʢʦʚ ʤʷʩʘ ʟʘʚʠʩʷʪ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ ʢʫʪʪʝʨʘ ʠ ʚʩʝʛʜʘ ʫʢʘʟʳʚʘʶʪ-
ʩ ̫ʚ ʨʫʢʦʚʦʜʩʪʚʝ ʧʦ ɻ ʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʫʪʪʝʨʦʚ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʬʘʨʰʘ. ʇʨʠ ʵʪʦʤ 
ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʥʦʞʝʚʦʛʦ ʚʘʣʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝʡ. 
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ʇʨʠʥʮʠʧ ʠʭ ʜʝʡʩʪʚʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʀʟʤʝʣʴʯʝʥʠʝ ʤʷʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 
ʥʦʞʝʚʦʡ ʛʦʣʦʚʢʠ, ʚʨʘʱʘʶʱʝʡʩʷ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ, ʪʦʛʜʘ, ʢʘʢ ʚʨʘʱʝʥʠʝ ʯʘʰʠ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, 
ʯʪʦʙʳ ʤʷʩʦ ʨʘʚʥʦʤʝʨʥʦ ʧʦʩʪʫʧʘʣʦ ʢ ʥʦʞʝʚʦʡ ʛʦʣʦʚʢʝ. ʉʪʝʧʝʥʴ ʠʟʤʝʣʴʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʢʦʨʦʩʪʴʶ ʠ 
ʜʣʠʪʝʣʴʥʦʩʪʴʶ ʢʫʪʪʝʨʦʚʘʥʠʷ, ʢʦʣʠʯʝʩʪʚʦʤ ʥʦʞʝʡ, ʥʘʯʘʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ʠʟʤʝʣʴʯʝʥʠʷ ʧʨʦʜʫʢʪʘ. ʆʪ ʩʢʦ-
ʨʦʩʪʠ ʠʟʤʝʣʴʯʝʥʠʷ ʬʘʨʰʘ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʝʛʦ ʢʘʯʝʩʪʚʦ. ʆʙʳʯʥʦ ʚʳʧʫʩʢʘʶʪ ʜʚʫʭ- ʠ ʪʨʝʭʩʢʦʨʦʩʪʥʳʝ ʢʫʪ-
ʪʝʨʳ. ʇʦʩʢʦʣʴʢʫ ʵʪʦ ʚʘʞʥʦ  ʜʣʷ ʧʨʝʜʧʨʠʷʪʠʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʩʢʦ-
ʨʦʩʪʝʡ, ʪʝʤ ʰʠʨʝ  ʧʨʠʤʝʥʝʥʠʝ ʢʫʪʪʝʨʘ. ʂʫʪʪʝʨʳ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʝʜ-
ʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʢʫʪʪʝʨʦʚʘʥʠʠ ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʷʩʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢ-
ʪʦʤ, ʚ ʥʝʛʦ ʜʦʙʘʚʣʷʶʪ ʦʭʣʘʞʜʝʥʥʫʶ ʚʦʜʫ, ʣʝʜ ʠʣʠ ʩʥʝʛ. ʂʨʦʤʝ ʪʦʛʦ, ʢ ʧʝʨʝʛʨʝʚʘʥʠʶ ʤʷʩʘ ʧʨʠʚʦʜʠʪ ʧʣʦ-
ʭʘʷ ʟʘʪʦʯʢʘ ʥʦʞʝʡ, ʘ ʧʦʪʦʤʫ ʩʣʝʜʫʝʪ ʩʦʜʝʨʞʘʪʴ ʠʭ ʚ ʧʦʨʷʜʢʝ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦ ʟʘʪʘʯʠʚʘʪʴ. ʆʙʳʯʥʦ ʢʫʪʪʝ-
ʨʳ ʩʥʘʙʞʘʶʪʩʷ ʠʟʤʝʨʠʪʝʣʝʤ ʪʝʤʧʝʨʘʪʫʨʳ  ʬʘʨʰʘ (ʜʘʥʥʳʝ ʚʳʩʚʝʯʠʚʘʶʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʪʘʙʣʦ). 

ɺ ʢʫʪʪʝʨʘʭ ʠʟʤʝʣʴʯʝʥʠʝ ʤʷʩʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʚʘʢʫʫʤʝ. ʊʘʢʠʝ ʢʫʪʪʝʨʳ ʥʘʟʳʚʘʶʪ ʚʳʢʫʫʤʥʳʤʠ. ʀʭ 
ʧʨʝʠʤʫʱʝʩʪʚʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʤʷʩʦ, ʦʙʨʘʙʦʪʘʥʥʦʝ ʥʘ ʜʘʥʥʳʭ ʘʛʨʝʛʘʪʘʭ, ʚʧʠʪʳʚʘʝʪ ʙʦʣʴʰʝ ʚʣʘʛʠ, ʚ 
ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʳʭʦʜ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʠʟʛʦʪʦʚʣʝ-
ʥʠʠ ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ, ʩʦʩʠʩʦʢ ʠ ʩʘʨʜʝʣʝʢ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʢʫʫʤʥʳʝ ʢʫʪʪʝʨʳ  ʧʦʩʣʝ ʠʟʤʝʣʴʯʝʥʠʷ ʜʘʶʪ 
ʣʫʯʰʠʡ ʨʝʟʫʣʴʪʘʪ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʭʨʘʥʥʦʩʪʠ ʮʚʝʪʘ ʤʷʩʘ. ʉʨʦʢ ʭʨʘʥʝʥʠʷ ʧʨʦʜʫʢʪʦʚ, ʧʨʠʛʦʪʦʚʣʝʥʥʳʭ  ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʠʭ ʢʫʪʪʝʨʦʚ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʢʠʩʣʦʨʦʜʘ ʚ ʬʘʨʰʝ. 

ʃʬʫʫʞʩʴ ʄ5-ʍʃʅ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ ʤʷʩʥʦʛʦ ʩʳʨʴʷ ʧʨʠ ʠʟʛʦʪʦʚ-
ʣʝʥʠʠ ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ. ʉʘʨʜʝʣʝʢ ʠ ʩʦʩʠʩʦʢ, ʘ ʪʘʢʞʝ ʩʳʨʦʢʦʧʯʝʥʳʭ, ʚʘʨʝʥʦ-ʢʦʧʯʝʥʳʭ ʠ ʧʦʣʫ ʢʦʧʯʝʥʳʭ 
ʢʦʣʙʘʩ. ɺ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʶ ʚʭʦʜʠʪ ʜʦʟʘʪʦʨ ʚʦʜʳ, ʤʝʭʘʥʠʟʤ ʚʳʛʨʫʟʢʠ ʠ ʤʝʭʘʥʠʟʤ ʟʘʛʨʫʟʢʠ. ʇʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʴ ï ʦʢʦʣʦ 1200 ʢʛ ʚ ʯʘʩ. 

ɻʙʣʬʬʥʦʴʞ ʣʬʫʫʞʩʴ ɻʃ-125 ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʬʘʨʰʘ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʠʟʤʝʣʴ-
ʯʝʥʥʦʛʦ ʩʳʨʴʷ.  ʂʫʪʪʝʨ ʠʤʝʝʪ ʨʝʞʠʤ ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ eʛʦ ʢʘʢ ʬʘʨʰʝʤʝ-
ʰʘʣʢʫ ʙʝʟ ʠʟʤʝʣʴʯʝʥʠʷ  ʩʳʨʴʷ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ - 1300 ʢʛ ʚ ʯʘʩ. 

ʅʘʠʙʦʣʴʰʝʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʧʦʣʴʟʫʶʪʩʷ ʡʥʨʧʩʫʦʴʞ ʣʬʫʫʞʩʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤ çM¿llerè 
(ɻʝʨʤʘʥʠʷ), çFibosaè (ʀʩʧʘʥʠʷ), çʂrªmer&Grebeè (ɻʝʨʤʘʥʠʷ), çʂiliʘè (ɻʝʨʤʘʥʠʷ), çAlpinaè (ɸʚʩʪʨʠʷ), 
çTuomo Halonenè (ʌʠʥʣʷʥʜʠʷ) ʠ ʜʨ., ʘ ʪʘʢʞʝ ʢʦʣʣʦʠʜʥʳʝ ʤʝʣʴʥʠʮʳ ʬʠʨʤʳ çStephanè  (ɻʝʨʤʘʥʠʷ). 

ʐʧʠʛʦʨʝʟʢʠ. ʇʨʝʜʥʘʟʥʘʯʘʶʪʩʷ ʜʘʥʥʳʝ ʤʘʰʠʥʳ ʜʣʷ ʠʟʤʝʣʴʯʝʥʠʷ ʰʧʠʢʘ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʢʦʣ-
ʙʘʩ ʠ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʷʶʪʩʷ ʰʧʠʛʦʨʝʟʢʠ ʠ ʤʘʰʠʥʳ ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ, ʧʨʠ-
ʤʝʥʷʝʤʳʝ ʜʣʷ ʥʘʨʝʟʘʥʠʷ ʤʷʩʘ ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʣʙʘʩʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʥʦ ʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʦʣʫʬʘʙ-
ʨʠʢʘʪʦʚ ʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ. 

ʉʨʝʜʠ ʤʘʰʠʥ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʪʘʢʠʝ, ʢʘʢ ʛʞʩʫʡʣʙʤʵʦʙʸ ʜʡʝʩʙʛʤʡ-
ʰʞʪʣʙʸ ʱʨʡʜʧʩʞʠʣʙ ʍʑɼ, ɦ ʨʡʜʧʩʞʠʣʙ 221 ʍʑ 011.00.00.000, ʥʙʱʡʦʙ ʝʤʸ ʦʙʩʞʠʙʦʡʸ ʥʸʪʙ ʡ ʱʨʡʣʙ. 

ʌʘʨʰʝʤʝʰʘʣʢʠ. ʌʘʨʰʝʤʝʰʘʣʢʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʬʘʨʰʘ ʩ ʧʦʩʦʣʦʯʥʳʤʠ  
ʢʦʤʧʦʥʝʥʪʘʤʠ ʠ ʩʧʝʮʠʷʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʮʝʧʪʫʨʦʡ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʩʠʩʪʝʥʮʠʠ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʝ-
ʨʝʤʝʰʠʚʘʥʠʷ ʢʫʩʢʦʚ ʤʷʩʘ ʩ ʩʦʣʴʶ. ʀʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʧʦ ʚʠʜʫ ʧʝʨʝʤʝʰʠʚʘʶʱʝʛʦ 
ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʩʧʦʩʦʙʫ ʚʳʛʨʫʟʢʠ ʬʘʨʰʘ, ʥʘʣʠʯʠʶ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢ ʞʝ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʢʫʪʪʝ-
ʨʦʚ, ʥʘʣʠʯʠʝ ʚʘʢʫʫʤʥʦʡ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʚʳʭʦʜ ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ 
ʟʘ ʩʯʝʪ ʙʦʣʴʰʝʛʦ ʚʧʠʪʳʚʘʥʠʷ ʠʤ ʚʣʘʛʠ. 

ʍʙʩʱʞʥʞʱʙʤʣʙ ʘ2-ʍʗɺ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʬʘʨʰʘ ʩ ʜʨʫʛʠʤʠ ʠʥʛʨʝʜʠʝʥʪʘʤʠ. 
ʄʝʩʠʣʴʥʦʝ ʢʦʨʳʪʦ ʧʨʠ ʚʳʛʨʫʟʢʝ ʦʧʨʦʢʠʜʳʚʘʝʪʩʷ ʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʨʘʚʤʠʨʦʚʘʥʠʷ  ʟʘʱʠʱʝʥʦ 
ʩʧʝʮʠʘʣʴʥʦʡ ʨʝʰʝʪʢʦʡ. 

ʍʙʩʱʞʥʞʱʙʤʣʙ ʄ5-ʍʅ2-ʌ-150 ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʬʘʨʰʘ ʩʦ ʩʧʝʮʠʷʤʠ, ʘ ʪʘʢʞʝ 
ʜʣʷ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʷʩʘ ʢʫʩʢʘʤʠ ʥʝ ʙʦʣʝʝ 0,5 ʢʛ ʩ ʩʦʣʴʶ. ʇʝʨʝʤʝʰʠʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ ʬʘʨʰʘ ʜʣʷ 
ʚʘʨʝʥʳʭ ʢʦʣʙʘʩ, ʩʦʩʠʩʦʢ, ʩʘʨʜʝʣʝʢ ʠ ʜʨʫʛʠʭ ʚʘʨʝʥʳʭ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ ʜʣʠʪʩʷ ʦʪ 3 ʜʦ 5 ʤʠʥ. ʇʝʨʝ-
ʤʝʰʘʥʥʳʡ ʬʘʨʰ ʚʳʛʨʫʞʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴʩʷ. ʇʨʦʠʟ-
ʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦ 1100 ʢʛ ʚ ʯʘʩ. 



32 ǪǲǶǷǟǾ ǬǟǲǶǬǭ-ǧǰǰǪǤǣǭǡǟǱǤǪǻǰǩǟǾ ǯǟǠǭǱǟ 0.0. 

 

XXVII ȋȄȅȃȒȌǿȏȍȃȌȚȈ ȌǿȒȖȌȍ-ȇȐȐȊȄȃȍȁǿȑȄȊțȐȉȇȈ ȉȍȌȉȒȏȐ|  ǫǵǬǰ ©Ǭǟǲǩǟ ǧ ǮǯǭǰǡǤǸǤǬǧǤ¹ 

ʉʨʝʜʠ ʬʘʨʰʝʤʝʰʘʣʦʢ ʠʤʧʦʨʪʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʮʝʭʦʚ ʘʧʧʘ-
ʨʘʪʳ ʬʠʨʤ çWedelè (ɻʝʨʤʘʥʠʷ), çG. Van Wijsbergne& ʉieè (ɹʝʣʴʛʠʷ), çTecmaqè (ʀʩʧʘʥʠʷ), çLaskaè 
(ɸʚʩʪʨʠʷè) ʠ ʜʨ. 

ʐʧʨʠʮʳ. ɼʚʝ ʦʩʥʦʚʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʰʧʨʠʮʝʚ - ʨʫʯʥʳʝ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ. ɺ 
ʨʫʯʥʳʭ ʰʧʨʠʮʘʭ ʧʦʜʘʯʘ ʬʘʨʰʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʘʤʠʤ ʨʘʙʦʪʥʠʢʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʞʘʪʠʷ ʥʘ ʨʫʢʦʷʪʢʫ. 
ɺ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʰʧʨʠʮʘʭ ʜʚʠʞʝʥʠʝ ʧʦʨʰʥʷ, ʧʦʜʘʶʱʝʛʦ ʬʘʨʰ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘ ʩʯʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 
ʧʨʠʚʦʜʘ. 

ɻʙʣʬʬʥʦʴʢ ʱʨʩʡʯ ʦʞʨʩʞʩʴʛʦʧʜʧ ʝʞʢʪʫʛʡʸ ʍʑ2-ʄʅ ʈʇ çɻʧʪʫʧʣè ʠʤʝʝʪ ʪʦ ʞʝ ʧʨʝʜʥʘʟʥʘʯʝ-
ʥʠʝ. ʇʨʠʚʦʜʠʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʧʨʠ ʧʦʤʦʱʠ ʧʝʜʘʣʝʡ ʚʢʣʶʯʝʥʠʷ. ʊʝʭʥʠʯʝʩʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚ-
ʣʷʝʪ 1200 ʢʛ ʚ ʯʘʩ. 

ɺʘʢʫʫʤʥʳʡ ʰʧʨʠʮ ɺɿ-ʌʂɸ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʘʧʦʣʥʝʥʠʷ ʬʘʨʰʝʤ ʦʙʦʣʦʯʝʢ ʠ ʬʦʨʤʦʚʘʥʠʷ ʙʘʪʦ-
ʥʦʚ ʧʫʪʝʤ ʧʝʨʝʢʨʫʯʠʚʘʥʠʷ. ʀʤʝʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ, ʧʦʣʫʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʠ ʨʫʯʥʦʡ ʨʝʞʠʤʳ ʨʘʙʦʪʳ. ʇʦʟ-
ʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʪʦʯʥʫʶ ʜʦʟʠʨʦʚʢʫ ʬʘʨʰʘ ʧʨʠ ʟʘʧʦʣʥʝʥʠʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʦʙʦʣʦʯʝʢ. ʇʨʦʠʟʚʦʜʠ-
ʪʝʣʴʥʦʩʪʴ ï ʜʦ 2000 ʢʛ ʚ ʯʘʩ. 

ʉʨʝʜʠ ʡʥʨʧʩʫʦʴʮ ʱʨʩʡʯʞʛ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʫʯʥʦʡ ʰʧʨʠʮ ʬʠʨʤʳ çDickè ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 
ʰʧʨʠʮ ʬʠʨʤʳ çFreyè (ʦʙʝ ʬʠʨʤʳ ʥʝʤʝʮʢʠʝ). 

ɻʙʦʦʴ ʡ ʫʞʩʥʧʣʙʥʞʩʴ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ (ʚʘʨʢʠ) ʤʷʩʥʦʛʦ ʩʳʨʴʷ 
ʠ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ɺʘʥʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʝʤʢʦʩʪʠ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤʳ, 
ʩʥʘʙʞʝʥʥʳʝ ʪʝʧʣʦʚʦʡ ʠʟʦʣʷʮʠʝʡ. ʊʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʪʝʧʣʦʢʘʤʝʨʳ ʜʘʶʪ ʵʢʦʥʦʤʠʶ ʪʝʧʣʘ, ʧʦʟʚʦʣʷʷ 
ʧʨʦʚʦʜʠʪʴ ʚʘʨʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʙʦʣʝʝ 100↔C, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʢʦʨʷʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ɺ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʞʝʣʘʥʠʷ ʟʘʢʘʟʯʠʢʘ ʤʦʛʫʪ ʠʟʛʦʪʦʚʣʷʪʴʩʷ ʚʘʨʦʯʥʳʝ ʚʘʥʥʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʦʛʨʝ-
ʚʘʶʱʝʡ ʩʨʝʜʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʛʘʟ, ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ, ʧʘʨ ʠʣʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ. 

ʃʧʨʫʡʤʵʦʴʞ ʱʣʙʭʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʪʝʨʤʦʢʘʤʝʨ ʫʟʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ɺ 
ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʝʨʤʦʢʘʤʝʨʳ ʩʦʚʤʝʱʘʶʪ ʚ ʩʝʙʝ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʦʙʨʘʙʦʪʢʠ ʤʷʩʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ 
ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʪʝʨʤʦʢʘʤʝʨʳ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩʫʰʢʫ, ʚʘʨʢʫ, ʢʦʧʯʝʥʠʝ, 
ʦʙʞʘʨʢʫ, ʦʭʣʘʞʜʝʥʠʝ, ʟʘʧʝʢʘʥʠʝ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳʝ ʚ ʢʦʣʙʘʩʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, 
ʧʨʠʯʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ. ʈʘʟʥʦʚʠʜʥʦʩʪʴʶ ʪʝʨʤʦʢʘʤʝʨ 
ʷʚʣʷʶʪʩʷ ʪʝʨʤʦʰʢʘʬʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʤʝʥʴʰʫʶ ʚʤʝʩʪʠʤʦʩʪʴ ʠ ʥʝ ʩʥʘʙʞʝʥʳ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʣʝʞʢʦʡ, ʥʘ 
ʢʦʪʦʨʫʶ ʚʝʰʘʶʪ ʠʟʜʝʣʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ. ʇʨʦʜʫʢʮʠʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʩʪʘʚʣʷʝʪʩʷ ʚ ʪʝʨʤʦʰʢʘʬʳ ʥʘ ʧʘʣ-
ʢʘʭ. 

ʌʦʡʛʞʩʪʙʤʵʦʴʞ ʫʞʩʥʧʣʙʥʞʩʴ ʡ ʣʧʨʫʡʤʵʦʴʞ ʣʙʥʞʩʴ ʦʩʥʘʱʘʶʪʩʷ ʜʳʤʦʛʝʥʝʨʘʪʦʨʘʤʠ, ʢʦʪʦ-
ʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪ ʠʟ ʦʧʠʣʦʢ ʠʣʠ ʤʝʣʢʦʡ ʱʝʧʳ ʜʳʤ. ʇʨʦʠʟʚʦʜʠʤʳʡ ʠʤʠ ʜʳʤ ʦʪʣʠʯʘʝʪʩʷ ʦʜʥʦʨʦʜʥʦ-
ʩʪʴʶ ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʧʣʦʪʥʦʩʪʴʶ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʯʝʩʪʚʘ ʛʦʪʦʚʦʛʦ ʧʨʦ-
ʜʫʢʪʘ. 

ʌʦʡʛʞʩʪʙʤʵʦʙʸ ʫʞʩʥʧʝʴʥʧʛʙʸ ʣʙʥʞʩʙ ʘ16-ɹʍʁ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʢʦʧʯʝʥʠʷ, ʦʙʞʘʨʢʠ ʠ ʚʘʨ-
ʢʠ ʢʦʣʙʘʩʥʳʭ ʠ ʜʨʫʛʠʭ ʤʷʩʥʳʭ ʠ ʨʳʙʥʳʭ ʠʟʜʝʣʠʡ. ʉʥʘʙʞʝʥʘ ʜʳʤʦʛʝʥʝʨʘʪʦʨʦʤ, ʛʝʨʤʝʪʠʯʥʘ. ʇʨʦʜʦʣ-
ʞʠʪʝʣʴʥʦʩʪʴ ʦʙʞʘʨʢʠ ʦʪ 30 ʜʦ 90 ʤʠʥ, ʢʦʧʯʝʥʠʷ - ʦʪ 2 ʜʦ 24 ʯʘʩʦʚ. ʈʘʟʦʚʘʷ ʟʘʛʨʫʟʢʘ 150 ʢʛ. 

ʃʧʦʫʡʤʵʦʙʸ ʬʪʫʙʦʧʛʣʙ ʌʃʌ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʢʦʧʯʝʥʠʷ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝ-
ʣʠʡ ʠ ʢʦʧʯʝʥʳʭ ʠʟʜʝʣʠʡ ʠʟ ʩʚʠʥʠʥʳ. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʦʢʦʣʦ 4 ʢʛ ʚ ʯʘʩ  ʧʨʠ ʭʦʣʦʜʥʦʤ ʢʦʧʯʝʥʠʠ, 15-
20 ʢʛ ʚ ʯʘʩ ʧʨʠ ʛʦʨʷʯʝʤ ʢʦʧʯʝʥʠʠ; ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʥʦʛʦ ʢʦʧʯʝʥʠʷ ï ʦʪ 23 ʜʦ 30 ʯʘʩʦʚ, ʛʦʨʷʯʝʛʦ 
ʢʦʧʯʝʥʠʷ ï ʦʪ 3,5 ʜʦ 5,5 ʯʘʩʦʚ. 

ʊʝʨʤʦʢʘʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʤʦʱʥʦʩʪʝʡ ʚʳʧʫʩʢʘʶʪʩʷ ʛʝʨʤʘʥʩʢʠʤʠ ʬʠʨʤʘʤʠ çSteinè, 
çMaurerè, çVemagè. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ ï ʧʨʦʮʝʩʩ ʩʤʝʰʠʚʘʥʠʷ ʤʷʩʘ ʠ ʘʧʧʘʨʘʪʳ ʜʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ], ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://nashaucheba.ru/v10324; 
2. ʄʠʥʠ-ʟʘʚʦʜ ʢʦʣʙʘʩʥʳʭ ʠʟʜʝʣʠʡ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ], - ʨʝʞʠʤ ʜʦʩʪʫʧʘ: https://ʪʝʭʥʦʣʦʛʠʷ-

ʙʠʟʥʝʩʘ.ʨʬ. 
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ǲǣǩ 11 

ǮǯǧǶǧǬǺ ǩǭǬǳǪǧǩǱǭǡ ǧ ǧǴ ǯǭǪǻ ǡ 
ǟǬǱǧǩǯǧǦǧǰǬǭǫ ǲǮǯǟǡǪǤǬǧǧ 

ǤȏȋȄȉ ǟȞȌ 
ʉʪʫʜʝʥʪ, ʕʢʦʥʦʤʠʢʘ ʠ ʙʠʟʥʝʩ ,  

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ   
ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ  

 

 
ʈʧʪʫʙʦʧʛʣʙ ʨʩʧʚʤʞʥʴ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʨʛʘʥʠʟʘʮʠʷ ï ʵʪʦ ʩʣʦʞʥʘʷ ʩʠʩʪʝʤʘ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝ-

ʩʪʚʦʤ ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʩʦʮʠʘʣʴʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, ʵʪʦ ʩʚʦʝʛʦ ʨʦʜʘ ʦʨʛʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʞʠʚʝʪ ʠ ʨʘʟ-
ʚʠʚʘʝʪʩʷ ʧʦ ʩʚʦʠʤ ʟʘʢʦʥʘʤ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʢʘʞʜʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʳʤ ʚʦʟ-
ʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʘʟʨʝʰʝʥʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʙʦʨʴʙʝ ʨʘʟʣʠʯʥʳʭ ʩʠʣ ʢʘʢ ʚʥʫʪʨʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʘʢ ʠ ʟʘ ʝʝ 
ʧʨʝʜʝʣʘʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʨʘʩʪʘʶʪ ʚ ʢʦʥʬʣʠʢʪʳ. ʆʩʦʙʝʥʥʦ ʦʩʪʨʦ ʵʪʠ ʚʦʧʨʦʩʳ ʚʩʪʘʶʪ ʧʨʠ ʨʘʟʨʘʙʦʪ-
ʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʧʨʦʛʨʘʤʤ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʘʪʴ ʧʫ-
ʪʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. 

ɹʦʙʤʡʠ ʨʧʪʤʞʝʦʡʮ ʡʪʪʤʞʝʧʛʙʦʡʢ ʡ ʨʬʚʤʡʣʙʯʡʢ. ʇʨʦʙʣʝʤʘʤ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʚʷ-
ʱʝʥʳ ʨʘʙʦʪʳ ʪʘʢʠʭ ʫʯʝʥʳʭ-ɻ ʢʦʥʦʤʠʩʪʦʚ, ʢʘʢ ɺ. ɸ. ʈʳʞʦʚ, ɺ. ʅ.ʂʨʫʪʴʢʦ, ɻ. ɿ. ɹʘʟʘʨʦʚ, ʉ. ɻ. ɹʝʣʷʝʚ, ɺ. 
ʅ.ʂʦʰʢʠʥ, ɽ. ɸ. ʋʪʢʠʥ, ɺ. ɻ. ʂʨʳʞʘʥʦʚʩʢʠʡ, ɸ. ɼ. ʏʝʨʥʷʚʩʢʠʡ ʠ ʜʨ., ʠ ʚ ʥʠʭ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʦʡ ʘʩ-
ʧʝʢʪ ʢʘʢ ʢʦʥʬʣʠʢʪ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. ɸ ʚ ʨʘʙʦʪʘʭ ʌ. ɹʦʨʦʜʢʠʥʘ, ʅ.ʂʦʨʷʢʘ, ɸ. ɸʛʨʘʰʝʥʢʦʚʘ, ʈ. 
ʂʨʠʯʝʚʩʢʦʛʦ, ʅ.ɺʠʰʥʷʢʦʚʦʡ, ɸ. ʀʰʤʫʨʘʪʦʚʘ, ʢʦʪʦʨʳʝ ʧʦʩʚʷʱʝʥʳ ʧʦʥʷʪʠʶ ʢʦʥʬʣʠʢʪ, ʝʛʦ ʩʫʪʠ, ʧʨʠʯʠʥʘʤ 
ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʧʫʪʷʤ ʨʝʰʝʥʠʷ, ʵʪʦ ʧʦʥʷʪʠʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʝʨʝʟ ʧʨʠʟʤʫ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝ-
ʥʠʷ. ʇʦʵʪʦʤʫ ʮʝʣʝʩʦʦʙʨʘʟʥʦ: ʠʩʩʣʝʜʦʚʘʪʴ ʵʪʠ ʧʦʥʷʪʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ. 

ʏʞʤʵ ʪʫʙʫʵʡ. ʈʘʩʢʨʳʪʴ ʧʨʠʯʠʥʳ ʢʦʥʬʣʠʢʪʦʚ ʠ ʠʭ ʨʦʣʴ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. 
ʁʠʤʧʟʞʦʡʞ ʧʪʦʧʛʦʧʜʧ ʥʙʫʞʩʡʙʤʙ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ ʠʣʠ ʦʙʱʝʩʪʚʝʥʥʦʡ ʬʦʨʤʘʮʠʠ ʥʝʪ ʥʠ 

ʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʳ ʨʘʟʚʠʚʘʣʘʩʴ ʙʝʟ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʧʦʪʨʷʩʝʥʠʡ. ʊʦ ʝʩʪʴ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʨʘʟʚʠ-
ʪʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʢʨʠʟʠʩʥʳʝ ʩʠʪʫʘʮʠʠ. ʀ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ ʢʘʢʦʡ ʵʪʦ 
ʢʨʠʟʠʩ (ʨʝʘʣʴʥʳʡ, ʩʢʨʳʪʳʡ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʳʡ), ʘ ʪʘʢʞʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʦʨʦʚ ʢʦʪʦʨʳʤʠ ʦʥ ʚʳʟʚʘʥ 
(ʚʥʫʪʨʝʥʥʠʤʠ ʠʣʠ ʚʥʝʰʥʠʤʠ) ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʭʘʥʠʟʤ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [2, ʩ.105]. 

ʆʯʝʚʠʜʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ ʢʨʠʟʠʩʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ʘʥʪʠʢʨʠ-
ʟʠʩʥʳʭ ʤʝʨ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʥʠʢʘʶʪ ʩʧʦʨʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʦʪʠʚʦʨʝʯʠʷ. ʀʥʦʛʜʘ ʧʨʦʪʠʚʦʨʝʯʠʷ ʤʦʛʫʪ 
ʠʤʝʪʴ ʥʘʩʪʦʣʴʢʦ ʦʩʪʨʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʧʝʨʝʭʦʜʷʪ ʚ ʢʦʥʬʣʠʢʪ ï ʩʪʦʣʢʥʦʚʝʥʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚ-

ɹʦʦʧʫʙʯʡʸ: ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʪʘ ʧʨʦʙʣʝʤʘ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. ɺ ʥʝʡ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʘ, ʤʝʭʘʥʠʟʤ ʝʛʦ ʨʘʟʚʠʪʠʷ ʠ 
ʨʝʰʝʥʠʷ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʢʨʠʟʠʩ, ʢʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ, ʘʥʪʠʢʨʠʟʠʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʥʬʣʠʢʪ. 
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ʣʝʥʥʳʭ ʮʝʣʝʡ, ʠʥʪʝʨʝʩʦʚ, ʧʦʟʠʮʠʡ, ʤʥʝʥʠʡ ʠʣʠ ʚʟʛʣʷʜʦʚ ʜʚʫʭ ʠ ʙʦʣʝʝ ʣʠʮ [3, ʩ.48]. ʇʦʵʪʦʤʫ ʤʦʞʥʦ 
ʩʢʘʟʘʪʴ, ʯʪʦ ʢʨʠʟʠʩ ʩʘʤ ʧʦ ʩʝʙʝ ʧʦʨʦʞʜʘʝʪ ʢʦʥʬʣʠʢʪʳ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʘʨʫʰʘʝʪ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝ-
ʩʠʝ ʦʨʛʘʥʠʟʘʮʠʠ. ɺʥʫʪʨʝʥʥʠʝ ʩʠʣʳ, ʩʪʘʨʘʷʩʴ ʚʦʩʩʪʘʥʦʚʠʪʴ ʝʝ, ʧʨʠʭʦʜʷʪ ʚ ʜʚʠʞʝʥʠʝ ʠ ʥʘʯʠʥʘʶʪ ʩʪʘʣ-
ʢʠʚʘʪʴʩʷ. ʆʙʦʩʪʨʷʶʪʩʷ ʜʝʣʦʚʳʝ ʠ ʩʦʮʠʘʣʴʥʦ - ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ, ʚ ʨʝ-
ʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʶʪ ʢʦʥʬʣʠʢʪʳ. 

ɸ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʥʬʣʠʢʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʢʨʠʟʠʩʥʫʶ ʩʠʪʫʘʮʠʶ, ʘ ʦʥʘ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʩʪ ʫʩʣʦʚʠʷ ʜʣʷ ʢʦʥʬʣʠʢʪʦʚ. ʍʦʪʷ ʥʘʣʠʯʠʝ ʢʦʥʬʣʠʢʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝ ʚʩʝʛʜʘ ʩʚʠ-
ʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ. ʉʦʚʨʝʤʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ ʧʨʠʟʥʘʝʪ, ʯʪʦ ʚ ʦʨʛʘʥʠʟʘʮʠʷʭ ʩ ʵʬʬʝʢ-
ʪʠʚʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʥʝʢʦʪʦʨʳʝ ʢʦʥʬʣʠʢʪʳ ʥʝ ʪʦʣʴʢʦ ʚʦʟʤʦʞʥʳ, ʥʦ ʠ ʞʝʣʘʪʝʣʴʥʳ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʦ 
ʤʥʦʛʠʭ ʩʠʪʫʘʮʠʷʭ ʢʦʥʬʣʠʢʪ ʧʦʤʦʛʘʝʪ ʫʚʠʜʝʪʴ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʧʨʦʙʣʝʤ, 
ʘʣʴʪʝʨʥʘʪʠʚʳ ʠʭ ʨʝʰʝʥʠʷ ʠ ʜʨ. ʅʦ ʝʩʣʠ ʢʦʥʬʣʠʢʪʳ ʚʦʟʥʠʢʘʶʪ ʩʣʠʰʢʦʤ ʯʘʩʪʦ, ʘ ʠʭ ʨʝʰʝʥʠʝ ʟʘʪʷʛʠʚʘ-
ʝʪʩʷ, ʪʦ ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʜʠʘʛʥʦ-
ʩʪʠʨʦʚʘʪʴ ʠ ʥʘʡʪʠ ʠʭ ʨʝʰʝʥʠʝ. ʀʥʘʯʝ ʦʨʛʘʥʠʟʘʮʠʷ ʥʝ ʙʫʜʝʪ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʠ ʤʦʞʝʪ ʚʦʡʪʠ ʚ ʩʦ-
ʩʪʦʷʥʠʝ ʢʨʠʟʠʩʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʢʦʥʬʣʠʢʪʳ ʥʝ ʠʤʝʣʠ ʥʝʛʘʪʠʚʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ, ʨʫʢʦ-
ʚʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʫʜʝʣʷʪʴ ʠʤ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ. 

ʋʧʨʘʚʣʝʥʠʝ ʢʦʥʬʣʠʢʪʘʤʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ ʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʕʪʦ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ 
ʪʦʛʦ ʯʪʦʙʳ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʝʛʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʤʝʥʝʜʞʝʨʘʤ ʥʝʦʙʭʦʜʠʤʦ: [5, ʩ.126] 

- ʦʩʦʟʥʘʚʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʝʜʧʦʩʳʣʦʢ ʠ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ; 
- ʧʦʥʠʤʘʪʴ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠʪʠʷ ʢʦʥʬʣʠʢʪʘ ʢʘʢ ʧʨʦʮʝʩʩʘ; 
- ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʳ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʷʚʣʝʥʠʝ ʠ ʦʩʦʟʥʘʥʠʝ ʢʦʥʬʣʠʢʪʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʦʨ-

ʛʘʥʠʟʘʮʠʠ ʚ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ, ʪʨʝʙʫʝʪ ʦʪ ʤʝʥʝʜʞʝʨʦʚ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʥʠʤʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 
ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ. ʂʦʥʬʣʠʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʳʟʚʘʥʳ: 

- ʠʟʤʝʥʝʥʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʧʨʦ-
ʛʨʘʤʤ, 

- ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʢʦʣʣʝʢʪʠʚʝ; 
- ʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʯʣʝʥʦʚ ʢʦʣʣʝʢʪʠʚʘ. 
ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʨʦʙʥʝʝ ʨʘʩʩʤʦʪʨʝʪʴ ʧʨʠʯʠʥʳ ʢʦʥʬʣʠʢʪʦʚ ʠ ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʘʥʪʠʢʨʠʟʠʩ-

ʥʦʤ ʫʧʨʘʚʣʝʥʠʠ. ʂʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ ʧʨʠʯʠʥʘʤʠ ʢʦʥʬʣʠʢʪʘ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʢʨʠ-
ʟʠʩʥʦʡ ʩʠʪʫʘʮʠʝʡ. ɺʝʜʴ, ʢʨʠʟʠʩʥʘʷ ʩʠʪʫʘʮʠʷ ï ʵʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʚʳʟʦʚ ʠ ʩʠʛʥʘʣ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ʨʝ-
ʩʫʨʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʩʪʨʝʩʩʘ. ʀ ʜʣʷ ʝʝ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʧʨʦʚʦʜʠʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ ʢʨʠʟʠʩʥʦʡ 
ʩʠʪʫʘʮʠʠ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʥʮʝʧʮʠʶ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʘ, ʚʢʣʶʯʘʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʝ ʠ ʦʧʝʨʘʪʠʚʥʳʝ ʤʝ-
ʨʦʧʨʠʷʪʠʷ, ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʜʘʥʥʫʶ ʢʦʥʮʝʧʮʠʶ ʠ ʚʳʭʦʜʠʪʴ ʥʘ ʥʘʤʝʯʝʥʥʳʝ ʮʝʣʠ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦ-
ʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʂʦʥʬʣʠʢʪ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʠʟ-ʟʘ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ ʮʝʣʝʡ ʨʘʙʦʪʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʩʪʚʘ. ʊʘʢ, ʠʟʤʝʥʝ-
ʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʠʩʭʦʜʷʪ ʧʨʠ ʧʨʝʦʜʦʣʝʥʠʠ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ, ʜʣʷ ʚʳʩʰʝʛʦ ʨʫʢʦʚʦʜʩʪʚʘ - ʵʪʦ ʥʦʚʳʝ 
ʰʘʥʩʳ ʠ ʚʦʟʤʦʞʥʦʩʪʠ, ʘ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʦʧʘʩʥʳʤʠ (ʫʛʨʦʟʘ ʫʚʦʣʴʥʝʥʠʷ, ʥʝʚʳʧʣʘʪʘ ʠʣʠ 
ʩʥʠʞʝʥʠʝ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʜʚʠʞʝʥʠʷ ʧʦ ʩʣʫʞʙʝ ʠ ʜʨ.) ʩʦʟʜʘʶʪ ʧʨʠʯʠʥʫ ʜʣʷ ʢʦʥ-
ʬʣʠʢʪʘ.  

ʊʘʢʞʝ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʦʚ, ʢʦʪʦ-
ʨʳʝ ʢʘʢ ʧʨʘʚʠʣʦ ʚʩʝʛʜʘ ʦʛʨʘʥʠʯʝʥʳ. ʀ ʚ ʧʨʦʮʝʩʩʝ ʵʪʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʯʪʠ ʚʩʝʛʜʘ ʩʦʟʜʘʝʪʩʷ ʢʦʥ-
ʬʣʠʢʪʥʘʷ ʩʠʪʫʘʮʠʷ. ɼʣʷ ʘʥʘʣʠʟʘ ʠ ʧʨʝʦʜʦʣʝʥʠʷ ʢʨʠʟʠʩʥʳʭ ʩʠʪʫʘʮʠʡ ʤʝʥʝʜʞʝʨʘʤ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘ-
ʪʳʚʘʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʵʪʦʤʫ ʢʘʯʝʩʪʚʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʟʘʚʠʩʠʪ ʦʪ ʢʘʯʝʩʪʚʘ ʢʦʤʤʫ-
ʥʠʢʘʮʠʡ, ʦʪ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʢʘʥʘʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʇʨʠʯʠʥʳ ʢʦʥʬʣʠʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʚʘʥʳ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʪʥʦʰʝ-
ʥʠʡ, ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ: [1, ʩ.52] 

- ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʝ ʚ ʢʦʣʣʝʢʪʠʚʝ; 
- ʧʣʦʭʦʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ; 



36 ǪǲǶǷǟǾ ǬǟǲǶǬǭ-ǧǰǰǪǤǣǭǡǟǱǤǪǻǰǩǟǾ ǯǟǠǭǱǟ 0.0. 
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- ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ. 
ʇʨʠʯʠʥʘʤʠ ʢʦʥʬʣʠʢʪʘ ʤʦʛʫʪ ʪʘʢʞʝ ʙʳʪʴ ʠ ʣʠʯʥʦʝ ʩʚʦʝʦʙʨʘʟʠʝ ʯʣʝʥʦʚ ʢʦʣʣʝʢʪʠʚʘ, ʢʦʪʦʨʦʝ ʟʘʚʠ-

ʩʠʪ ʦʪ ʠʭ ʩʪʠʣʷ ʧʦʚʝʜʝʥʠʷ, ʯʫʚʩʪʚ, ʵʤʦʮʠʦʥʘʣʴʥʦʩʪʠ, ʚʦʩʧʨʠʷʪʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʮʝʥʥʦʩʪʝʡ. 
ɼʣʷ ʨʫʢʦʚʦʜʠʪʝʣʷ ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ ʧʨʠʥʮʠʧʳ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʚʪʦʨʳʤ ʚʘʞʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʢʦʥʬʣʠʢʪ ʵʪʦ ʥʝ ʩʣʫʯʘʡʥʦʝ ʩʪʦʣʢʥʦʚʝʥʠʝ ʠʥʪʝʨʝʩʦʚ, ʘ ʧʨʦ-
ʮʝʩʩ ʢʦʪʦʨʳʡ ʧʨʦʪʝʢʘʝʪ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ. ʆʥ ʥʝ ʚʦʟʥʠʢʘʝʪ ʥʠ ʦʪʢʫʜʘ. ʋ ʥʝʛʦ ʝʩʪʴ ʦʩʥʦʚʘʥʠʝ, 
ʥʘ ʢʦʪʦʨʦʤ ʦʥ ʨʘʟʚʠʚʘʝʪʩʷ, ʝʩʪʴ ʫʯʘʩʪʥʠʢʠ, ʠʤʝʶʱʠʝ ʨʘʟʥʳʝ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʨʘʟʥʳʝ ʮʝʣʠ ʠʥʪʝʨʝʩʳ ʠ 
ʤʥʝʥʠʷ. ʇʦʵʪʦʤʫ ʠʤʝʥʥʦ ʧʦʥʠʤʘʥʠʝ ʧʨʦʮʝʩʩʘ ʢʦʥʬʣʠʢʪʘ ʧʦʟʚʦʣʠʪ ʫʩʧʝʰʥʦ ʠʤ ʫʧʨʘʚʣʷʪʴ.  

ʆʩʦʟʥʘʚ ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʧʦʥʷʚ ʤʝʭʘʥʠʟʤ ʨʘʟʚʠ-
ʪʠʷ ʢʦʥʬʣʠʢʪʘ ʢʘʢ ʧʨʦʮʝʩʩʘ, ʤʝʥʝʜʞʝʨ ʜʦʣʞʝʥ ʫʤʝʪʴ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʤʝʪʦʜʳ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥ-
ʬʣʠʢʪʦʚ. ɺ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠʟʚʝʩʪʥʳ ʜʚʝ 
ʩʪʨʘʪʝʛʠʠ: ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ ʠ ʨʘʟʨʝʰʝʥʠʝ ʢʦʥʬʣʠʢʪʦʚ [1, ʩ.53]. 

ʉʪʨʘʪʝʛʠʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʠʤʝʝʪ ʩʚʦʝʡ ʮʝʣʴʶ ʩʦʟʜʘʥʠʝ ʪʘʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 
ʫʩʣʦʚʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʡ ʘʪʤʦʩʬʝʨʳ ʚ ʢʦʣʣʝʢʪʠʚʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥ-
ʬʣʠʢʪʦʚ ʩʚʝʜʝʥʘ ʢ ʤʠʥʠʤʫʤʫ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʨʦʚʝʜʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʨ-
ʛʘʥʠʟʘʮʠʦʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʣʫʯʰʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʩʦʟʜʘʥʠʝ ʨʘʮʠʦʥʘʣʴ-
ʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʪʨʫʢʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʢʫ ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʠʩʪʝ-
ʤʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʡ ʟʘ ʨʝʟʫʣʴʪʘʪʠʚʥʫʶ ʨʘʙʦʪʫ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʳ 
ʠ ʜʨ.. ʆʜʥʘʢʦ ʨʝʘʣʠʟʘʮʠʷ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ ʚʦʟʤʦʞʥʘ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʷ, 
ʘ ʥʝ ʧʨʠ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʠʣʠ ʚʳʭʦʜʝ ʠʟ ʥʝʝ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʢʦʥʬʣʠʢʪʳ ʥʝʠʟʙʝʞʥʳ ʠ ʧʦʵʪʦʤʫ ʙʦ-
ʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ. 

ʉʪʨʘʪʝʛʠʷ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʠʤʝʝʪ ʮʝʣʴʶ ʧʨʝʢʨʘʱʝʥʠʝ ʧʨʦʪʠʚʦʩʪʦʷʥʠʷ ʩʪʦʨʦʥ ʠ ʧʦʠʩʢ 
ʧʨʠʝʤʣʝʤʦʛʦ ʜʣʷ ʥʠʭ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ ʨʫʢʦ-
ʚʦʜʠʪʝʣʝʤ ʤʝʭʘʥʠʟʤʘ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ. 

ɼʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ, ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: [4, ʩ.320] 
- ʘʥʘʣʠʟ ʢʦʥʬʣʠʢʪʘ: 
- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʤʝʪʘ ʠ ʩʫʙʲʝʢʪʘ ʢʦʥʬʣʠʢʪʘ; 
- ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʳ ʢʦʥʬʣʠʢʪʘ; 
- ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʬʣʠʢʪʘ; 
- ʚʳʙʦʨ ʧʫʪʝʡ ʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʘ: 
- ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʩʪʨʫʢʪʫʨʥʳʝ; 
- ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ; 
- ʤʝʞʣʠʯʥʦʩʪʥʳʝ. 
ʊʦ ʝʩʪʴ ʨʫʢʦʚʦʜʠʪʝʣʴ ʜʦʣʞʝʥ ʙʳʪʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥ ʚ ʪʦʤ, ʯʪʦʙʳ ʢʦʥʬʣʠʢʪ, ʚʦʟʥʠʢʰʠʡ ʚ ʝʛʦ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʝʜʨʝʥʠʷ ʘʥʪʠʢʨʠʟʠʩʥʳʭ ʤʝʨ, ʙʳʣ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʠʩʯʝʨʧʘʥ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ 
ʧʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ ʥʝʩʪʠ ʤʦʨʘʣʴʥʳʡ ʠ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ. ɼʣʷ ʵʪʦʛʦ ʦʥ ʜʦʣʞʝʥ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ 
ʢʦʥʬʣʠʢʪʘ, ʦʧʨʝʜʝʣʠʪʴ ʠ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜ ʝʛʦ ʨʝʰʝʥʠʷ.  

ɻʴʛʧʝʴ. ɺ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪ ʨʘʜʠʢʘʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʘʥʪʠʢʨʠʟʠʩ-
ʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʥʠʢʘʝʪ ʩʦʩʪʦʷʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ, ʥʘʧʨʷʞʝʥʠʷ, ʩʪʨʝʩʩʦʚ. ɸ ʵʪʦ ʚ 
ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ. ʇʦʵʪʦʤʫ ʤʝʥʝʜʞʝʨʘʤ, ʢʦʪʦʨʳʝ 
ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʠ ʚʥʝʜʨʷʶʪ ʘʥʪʠʢʨʠʟʠʩʥʳʝ ʤʝʨʳ ʥʫʞʥʦ ʪʘʢʞʝ ʧʨʝʜʚʠʜʝʪʴ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʫʤʝʪʴ ʨʘʟ-
ʨʝʰʘʪʴ ʢʦʥʬʣʠʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʣʠʟʘʮʠʠ ʘʥʪʠʢʨʠʟʠʩʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʪʦ 
ʝʩʪʴ ʧʨʠʤʝʥʷʪʴ ʤʝʭʘʥʠʟʤ ʘʥʪʠʢʨʠʟʠʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʬʣʠʢʪʘʤʠ. 

 
ʊʨʡʪʧʣ ʤʡʫʞʩʙʫʬʩʴ 

 
1. ɻʘʨʤʘʪʶʢ ʆ. ʄʝʭʘʥʠʟʤʳ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ ʘʥʪʠʢʨʠʟʠʩʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ / ʆ. ɻʘʨʤʘʪʶʢ // ʉʦʮʠʘʣʴʥʦ-ɻ ʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʠ ʛʦʩʫʜʘʨʩʪʚʦ. - 2019. - ɺʳʧʫʩʢ 1 (3). - 
ʉ. 50-55. 
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ǲǣǩ 11 

ǮǯǤǣǮǯǧǬǧǫǟǱǤǪǻǰǩǧǨ ǯǧǰǩ 
ǬǿȒȏȒȆȀǿȄȁǿ ǟȊȄȉȐǿȌȃȏǿ ǟȊȄȉȐȄȄȁȌǿ 

ʄʘʛʠʩʪʨʘʥʪ 
ʏʋʆʆ ɺʆ çʆʤʩʢʘʷ ʛʫʤʘʥʠʪʘʨʥʘʷ ʘʢʘʜʝʤʠʷè 

 
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɼʝʤʴʷʥʦʚ ɺʣʘʜʠʩʣʘʚ ɻʝʥʥʘʜʴʝʚʠʯ 

ʢ.ʵ.ʥ., ʜʦʮʝʥʪ 
ʏʋʆʆ ɺʆ çʆʤʩʢʘʷ ʛʫʤʘʥʠʪʘʨʥʘʷ ʘʢʘʜʝʤʠʷè 

 

 
ʂʘʞʜʦʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠʩʫʱ ʨʠʩʢ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ 

ʢʘʧʠʪʘʣʠʩʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʚʳʙʠʨʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦ-
ʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ, ʪ.ʢ. ʥʝʣʴʟʷ ʧʨʦʩʯʠʪʘʪʴ ʢʘʢ ʧʦʚʣʠʷʶʪ ʚʩʝ ʬʘʢʪʦʨʳ ʥʘ ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʨ-
ʛʘʥʠʟʘʮʠʠ/ʬʠʨʤʳ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʛʫʪ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦ ʠʟʤʝʥʷʪʴʩʷ. ɺ ʵʢʦʥʦʤʠʢʝ ʠ ʦʨʛʘʥʠʟʘ-
ʮʠʠ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʛʦʚʦʨʠʪʩʷ ʦ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʬʠʨʤʳ, ʢʨʘʪʢʦ ʠʭ ʨʘʩʩʤʦʪʨʠʤ. 
ʆʙʱʘʷ ʤʦʜʝʣʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʜʣʷ ʚʩʝʭ ʧʨʝʜʧʨʠʷʪʠʡ [2]:  

I. ɻʧʠʦʡʣʦʧʛʞʦʡʞ ʡ ʪʫʙʦʧʛʤʞʦʡʞ. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʠ ʠ ʩʪʨʘʪʝʛʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷ-
ʪʝʣʴʥʦʩʪʠ. ʈʝʛʠʩʪʨʘʮʠʷ ʚ ɽʜʠʥʦʤ ʨʝʝʩʪʨʝ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

II. ʉʧʪʫ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʩʭʦʜʷʪ ʤʝʨʦʧʨʠʷʪʠʷ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʨʠʙʳʣʠ. ʇʨʦʠʟʚʦʜʠʤʳʡ 
ʪʦʚʘʨ/ʫʩʣʫʛʘ ʧʦʣʴʟʫʝʪʩʷ ʩʧʨʦʩʦʤ ʥʘ ʨʳʥʢʝ.  

III. ʊʫʙʚʡʤʵʦʧʪʫʵ (ʠʩʞʤʧʪʫʵ). ʇʨʦʷʚʣʝʥʠʝ ʫʩʧʝʰʥʦʡ ʨʘʙʦʪʳ ʧʝʨʩʦʥʘʣʘ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴ 
ʙʳʩʪʨʦ ʨʝʘʛʠʨʫʝʪ ʥʘ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʤʝʰʘʶʪ ʧʨʦʠʟʚʦʜʩʪʚʫ.   

IV. ʊʨʙʝ. ʅʝʩʦʙʣʶʜʝʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʙʘʥʢʨʦʪ-
ʩʪʚʫ. 

V. ʄʡʣʛʡʝʙʯʡʸ. ʇʨʝʢʨʘʱʝʥʠʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ. ʀʩʢʣʶʯʝʥʠʝ ʠʟ ɽʜʠʥʦʛʦ ʨʝ-
ʝʩʪʨʘ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʲʝʢʪʠʚʥʘʷ ʧʨʠʯʠʥʘ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʬʠʨʤʳ, ʠ ʧʨʝʜʧʨʠʥʠʤʘ-
ʪʝʣʴ ʤʦʞʝʪ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʥʝʩʪʠ ʧʦʪʝʨʠ. 

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʨʠʩʢ ʩʣʝʜʫʝʪ ʧʦʥʠʤʘʪʴ ʢʘʢ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʢʘʪʝʛʦʨʠʷ, ʚʳʨʘʞʘʶʱʘʷ ʚ ʥʝ-

ɹʦʦʧʫʙʯʡʸ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 
ʩʪʨʘʥʳ. ʏʘʩʪʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʚ ʭʦʜʝ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʞʝʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʳʝ ʧʦʚʣʝʢʫʪ 
ʟʘ ʩʦʙʦʡ ʨʠʩʢʠ. ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤ ʩʪʦʠʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩ-
ʢʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʯʠʥʳ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʤʝʪʦʜʳ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. 
ʃʤʷʰʞʛʴʞ ʪʤʧʛʙ: ʵʢʦʥʦʤʠʢʘ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʡ ʨʠʩʢ. 
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Annotation. Entrepreneurial activity is an essential part of the country's economic system. Often, an entrepre-
neur in the course of his activities can make decisions that entail risks. Entrepreneurs should pay attention to 
the problems of entrepreneurial risks, as well as to the causes of their occurrence and methods of neutraliza-
tion. 
Key words: economics, entrepreneurship, entrepreneurial risk. 



ǪǲǶǷǟǾ ǬǟǲǶǬǭ-ǧǰǰǪǤǣǭǡǟǱǤǪǻǰǩǟǾ ǯǟǠǭǱǟ 0.0. 39 

 

www.naukaip.ru 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ ʫʩʧʝʭʘ ʠʣʠ ʥʝʫʩʧʝʭʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷ ʩ ʟʘʨʘʥʝʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʤʠ ʮʝʣʷʤʠ ʠ 
ʨʝʟʫʣʴʪʘʪʘ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺ ʵʢʦʥʦʤʠʢʝ ʚʳʜʝʣʷʶʪ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʠʭ ʨʠʩʢʦʚ, ʢʦʪʦʨʫʶ ʢʨʘʪʢʦ ʦʭʘʨʘʢʪʝ-
ʨʠʟʫʝʤ ʨʠʩ.1[4]: 

 

 
ʉʡʪ. 1. ʃʤʙʪʪʡʭʡʣʙʯʡʸ ʨʩʞʝʨʩʡʦʡʥʙʫʞʤʵʪʣʡʮ ʩʡʪʣʧʛ 

 
ʇʨʠ ʚʚʝʜʝʥʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʤʦʞʝʪ ʩʪʦʣʢʥʫʪʴʩʷ ʩ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ 
ʚʩʣʝʜʩʪʚʠʝ ʚʳʩʰʝʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʩʨʝʜʳ. ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʢʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶ-












































