
ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ) 

  

  

  

  

ζʄʦʣʦʜʸʞʴ ʠ ʥʘʫʢʘη 
25 ʤʘʷ 2018 ʛʦʜʘ 

 

 

ʄʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ 

ɺ ʜʚʫʭ ʪʦʤʘʭ 

 

ʊʆʄ 2 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ 

ʌʠʣʦʩʦʬʠʷ, ʧʝʜʘʛʦʛʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ 
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ʋɼʂ 378 

ɹɹʂ ʏ21 

ʅ34 

ʆʪʚʝʪʩʪʚʝʥʥʳʝ ʨʝʜʘʢʪʦʨʳ: 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʄ. ɺ. ʄʠʨʦʥʦʚʘ, 

ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ ɸ. ɸ. ʇʳʩʪʦʛʦʚ 

 

ʅ34 ʄʆʃʆɼɪɾʔ ʀ ʅɸʋʂɸ : ʤʘʪʝʨʠʘʣʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯ.-ʧʨʘʢʪ. ʢʦʥʬ. (25 ʤʘʷ      

2018 ʛ.): ʚ 2 ʪ. ʊ. 2 ; ʄ-ʚʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʌ ; ʌɻɸʆʋ ɺʆ çʋʨʌʋ ʠʤ. ʧʝʨʚʦʛʦ 

ʇʨʝʟʠʜʝʥʪʘ ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè, ʅʠʞʥʝʪʘʛʠʣ. ʪʝʭʥʦʣ. ʠʥ-ʪ (ʬʠʣ.). ï ʅʠʞʥʠʡ 

ʊʘʛʠʣ : ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, 2018. ï 191 ʩ. 

 

ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ 

ʩʪʫʜʝʥʪʦʚ ʅʊʀ (ʬʠʣʠʘʣʘ) ʋʨʌʋ, ʘ ʪʘʢʞʝ ʜʨʫʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ, ʟʘʪʨʘʛʠʚʘʶʱʠʝ 

ʘʢʪʫʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʤʝʪʘʣʣʫʨʛʠʠ, ʩʧʝʮʠʘʣʴʥʦʛʦ ʠ ʦʙʱʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ, ʭʠʤʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʠʢʣʘʜʥʦʡ 

ʤʝʭʘʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ, ʵʢʦʣʦʛʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʯ. ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʦʪʯʝʪʳ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʝ ʘʩʧʠʨʘʥʪʦʚ ʠ ʩʪʫʜʝʥʪʦʚ 

ʩʦʚʤʝʩʪʥʦ ʩ ʠʭ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ. 

ʄʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʩʧʝʮʠʘʣʠʩʪʘʤ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ, ʘ 

ʪʘʢʞʝ ʩʪʫʜʝʥʪʘʤ. 

ʋɼʂ 378 

ɹɹʂ ʏ21 

 

ʉʙʦʨʥʠʢ ʩʦʩʪʘʚʣʝʥ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʥʬʝʨʝʥʮʠʠ. 

ɼʦʢʣʘʜʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʨʠʛʠʥʘʣʘʤʠ, 

ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ ʥʘʫʯʥʦʤʫ ʠ ʣʠʪʝʨʘʪʫʨʥʦʤʫ ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ. 

 

ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ 

 

çʄʆʃʆɼɪɾʔ ʀ ʅɸʋʂɸè 

25 ʤʘʷ 2018 ʛʦʜʘ 

 

ʄʘʪʝʨʠʘʣʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 

 

ɺ ʜʚʫʭ ʪʦʤʘʭ 

 

ʊʆʄ 2 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʘʨʭʠʪʝʢʪʫʨʘ 

ʌʠʣʦʩʦʬʠʷ, ʧʝʜʘʛʦʛʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ 

 

 
ʂʦʤʧʴʶʪʝʨʥʘʷ ʚʝʨʩʪʢʘ: ɸ.ɸ. ʇʳʩʪʦʛʦʚ 

É ʌɻɸʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʧʝʨʚʦʛʦ ʇʨʝʟʠʜʝʥʪʘ 

ʈʦʩʩʠʠ ɹ.ʅ.ɽʣʴʮʠʥʘè  

ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ  

ʠʥʩʪʠʪʫʪ (ʬʠʣʠʘʣ), 2018 

ϭ ɸʚʪʦʨʳ ʩʪʘʪʝʡ, 2018 
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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʀ ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ, 

ʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ 

 

ʈʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ 

ʪʠʧʦʨʘʟʤʝʨʘ 18650 

ɸʥʪʦʥʶʢ ʄ. ɸ. 

 ɸʆ çɽɺʈɸɿ ʅʊʄʂè,  

ʇʦʟʜʝʝʚ ʉ. ɸ.  

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʘʚʪʦʥʦʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, 

ʦʙʣʘʜʘʶʱʠʭ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʨʷʜʥʳʭ 

ʫʩʪʨʦʡʩʪʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ  ʪʠʧʦʨʘʟʤʝʨ 18650. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʠ ʚʳʭʦʜʫ ʠʭ ʠʟ ʩʪʨʦʷ. 

ʈʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʦʜʥʦʟʦʥʥʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʠʢʨʦʩʭʝʤʝ TL431ACD. ʆʥʘ ʦʙʣʘʜʘʝʪ ʦʪʣʠʯʠʪʝʣʴʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ: ʨʝʛʫʣʠʨʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʥʘʣʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ 

ʥʘʧʨʷʞʝʥʠʶ, ʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʬʦʨʤʠʨʫʝʪ ʥʘʙʦʨʳ ʢʣʘʩʩʦʚ ʫʨʦʚʥʝʡ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʰʠʨʦʪʥʦ-ʠʤʧʫʣʴʩʥʦʡ ʤʦʜʫʣʷʮʠʠ (ʐʀʄ). ʂʦʥʪʨʦʣʣʝʨ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʡ ʨʝʛʫʣʷʪʦʨ.  

ɺ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ ʟʘʣʦʞʝʥ ʙʘʣʘʥʩʠʨ ʈʠʩ.1. ʆʥ ʧʦʟʚʦʣʷʝʪ 

ʩʦʟʜʘʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʙʲʝʜʠʥʷʪʴ,  ʧʦʜʢʣʶʯʘʷ ʢ ʦʜʥʦʤʫ ʠʩʪʦʯʥʠʢʫ 

ʧʠʪʘʥʠʷ. ɺ ʩʠʩʪʝʤʝ ʧʠʪʘʥʠʷ ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʘʢ ʞʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʟʘʱʠʪʘ ʦʪ 

ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʡ, ʦʥʘ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʪʨʘʥʟʠʩʪʦʨʝ BD237 (ʙʣʠʞʘʡʰʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʦʛ ʂʊ817ɻ) ʧʦʜʩʪʨʦʡʢʘ ʚ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʦʩʪʘʪʦʤ. ɺʳʩʦʢʘʷ 

ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʦʩʪʦʪʦʡ ʢʦʥʩʪʨʫʢʮʠʠ.             
 

 
ʈʠʩ.1.  

 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʫʜʦʙʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʜʦʙʘʚʣʝʥʘ ʩʚʝʪʦʜʠʦʜʥʘʷ ʠʥʜʠʢʘʮʠʷ ʚ 

ʢʘʥʘʣʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʦʚʘʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝʤ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ ʧʘʜʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ 

ʙʘʪʘʨʝʝ. 

ʆʙʲʝʜʠʥʝʥʠʝ ʤʦʜʫʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʠʩʪʦʯʥʠʢʘ ʤʦʱʥʦʛʦ ʧʠʪʘʥʠʷ 

ʈʠʩ.2. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʫʭʟʚʝʥʥʳʡ ʘʚʪʦʥʦʤʥʳʡ ʠʥʚʝʨʪʦʨ ʥʘʧʨʷʞʝʥʠʷ (ɸʀʅ). ʆʥ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʪʘʙʠʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ʐʀʄ.   
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ʈʠʩ.2 

 

ʉʚʦʠ ʚʳʩʦʢʠʝ ʨʘʙʦʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜʪʚʝʨʜʠʣʦ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʤʦʜʝʣʠ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʝ Multisim. ʂʦʥʢʫʨʝʥʪʥʦʝ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʭʝʤʳ ʦʙʫʩʣʦʚʣʝʥʦ  ʤʠʥʠʤʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʢʦʤʧʦʥʝʥʪʦʚ ʜʣʷ 

ʝʸ ʨʝʘʣʠʟʘʮʠʠ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʃʝʤʝʭʦʚʘ ʀ. ʀ. ʉʭʝʤʦʪʝʭʥʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ : ʫʯʝʙ. ʧʦʩʦʙʠʝ ʧʦ ʢʫʨʩʫ 

ʩʭʝʤʦʪʝʭʥʠʢʠ / ʀ.ʀ. ʃʝʤʝʭʦʚʘ.-ʅʠʞʥʠʡ ʊʘʛʠʣ : ʅʊʀ(ʬ) ʋɻʊʋ-ʋʇʀ, 2007 
 

ʈʘʟʨʘʙʦʪʢʘ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʚʦʜʳ  

ɸʥʪʦʥʶʢ ʄ. ɸ. 

 ɸʆ çɽɺʈɸɿ ʅʊʄʂè,  

ʇʦʟʜʝʝʚ ʉ. ɸ.  

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 
ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʟʚʘʥʳ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʳʪʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʆʙʳʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʥʘʛʨʝʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ, ʠʤʝʶʱʠʝ ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʯʘʡʥʠʢʠ. ʅʦ ʫ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ 

ʧʨʦʙʣʝʤ. ɺʦ-ʧʝʨʚʳʭ ï ʵʪʦ ʧʝʨʝʨʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʩʚʷʟʘʥʥʳʡ ʩ ʥʘʛʨʝʚʦʤ ʠʟʣʠʰʥʝʛʦ 

ʦʙʲʝʤʘ ʚʦʜʳ, ʪ.ʢ. ʯʘʡʥʠʢ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʟʘʧʦʣʥʷʝʪʩʷ ʚʦʜʦʡ ʠ ʧʨʦʠʟʚʦʜʠʪ ʮʠʢʣ ʢʠʧʷʯʝʥʠʷ 

ʚʦʜʳ ʪʦʣʴʢʦ ʩ ʧʦʣʥʦʩʪʴʶ ʟʘʧʦʣʥʝʥʥʳʤ ʦʙʲʝʤʦʤ, ʪ.ʢ. ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʛʨʝʚʫ ʯʘʡʥʠʢʘ ʠ ʚʳʭʦʜʫ ʝʛʦ ʠʟ ʩʪʨʦʷ. ɺʦ-ʚʪʦʨʳʭ, ʥʘʛʨʝʚʘʪʝʣʴʥʳʡ 

ʵʣʝʤʝʥʪ ʦʪʢʨʳʪʦʛʦ ʠʣʠ ʟʘʢʨʳʪʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʠʤʝʝʪ ʥʝʚʳʩʦʢʠʡ ʂʇɼ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʚ ʪʝʧʣʦ, ʢʦʪʦʨʳʡ ʧʦ ʤʝʨʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʥʠʞʘʝʪʩʷ ʠʟ-ʟʘ ʥʘʢʠʧʠ ʠ ʥʘʣʝʪʘ ʥʘ 

ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʢʠʧʷʯʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʳ. 

ʈʝʰʝʥʠʝʤ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʤʦʞʝʪ ʩʪʘʪʴ ʠʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ 

ʩʠʩʪʝʤʦʡ ʪʝʧʣʦʦʙʤʝʥʘ ʩʤ. ʈʠʩ.1, ʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʈʠʩ.2. 
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ʈʠʩ.1    ʈʠʩ.2 

ʀʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚ ʦʩʥʦʚʘʥ ʥʘ ʨʝʟʢʦʤ ʨʦʩʪʝ ʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʤʝʪʘʣʣʠʯʝʩʢʠʤʠ 

ʪʝʣʘʤʠ, ʧʦʤʝʱʝʥʥʳʤʠ ʚ ʙʳʩʪʨʦʧʝʨʝʤʝʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. ʇʦ ʟʘʢʦʥʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʠʥʜʫʢʮʠʠ ʚ ʪʝʣʝ (ʟʘʛʦʪʦʚʢʝ, ʠʟʜʝʣʠʠ) ʚʦʟʥʠʢʘʝʪ ʕɼʉ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʦʪʦʨʦʡ, ʥʘʚʦʜʷʪʩʷ 

ʪʦʢʠ, ʥʘʛʨʝʚʘʶʱʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʨʝʜʤʝʪ. 

ʆʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʫʩʪʘʥʦʚʦʢ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ - ʵʪʦ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʠ 

ʨʘʙʦʯʠʡ ʦʨʛʘʥ (ʠʥʜʫʢʪʦʨ). ɺ ʫʩʪʘʥʦʚʢʘʭ ʩʨʝʜʥʝʡ ʯʘʩʪʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪ ʤʘʰʠʥʥʳʝ ʠ ʩʪʘʪʠʯʝʩʢʠʝ (ʪʠʨʠʩʪʦʨʥʳʝ) ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ. ɺʪʦʨʠʯʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ  ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʪʝʧʣʦʦʙʤʝʥʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʧʨʘʢʪʠʢʝ ʠʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ, 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ Matlab 2016 ʠ Maxwell 

Electromagnetic suite. ʄʦʜʝʣʠʨʦʚʘʥʠʝ  ʚ ʧʨʦʛʨʘʤʤʝ Matlab ʈʠʩ.3 ʦʩʥʦʚʘʥʦ ʥʘ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʠ ʨʘʙʦʪʝ ʩ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʚ ʚʠʜʝ ʤʘʪʨʠʮ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʥʝʦʙʭʦʜʠʤʳ 

ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʇʀɼ ʨʝʛʫʣʷʪʦʨʘ ʈʠʩ.4. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤ PID-tuner ʩ ʣʠʥʝʡʥʦʡ 

ʘʧʧʨʦʢʩʠʤʘʮʠʝʡ ʈʠʩ.5.  

ɻʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʪʝʧʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʠʥʜʫʢʮʠʦʥʥʦʤ ʥʘʛʨʝʚʘʪʝʣʝ ʈʠʩ.6-11. ʆʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʈʠʩ.6, 

ʥʘ ʈʠʩ.7 ʧʦʢʘʟʘʥ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʚʝʢʪʦʨ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠʥʜʫʢʪʦʨʘ ʠ ʤʝʜʥʦʛʦ ʧʨʫʪʢʘ 

(ʥʘʛʨʝʚʘʪʝʣʷ). ʆʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʤʝʜʥʦʛʦ ʧʨʫʪʢʘ (ʥʘʛʨʝʚʘʪʝʣʷ) ʈʠʩ.8, ʥʘ ʈʠʩ. 9 ʧʨʠʚʝʜʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʦʤʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʚʩʝʭ ʪʝʣ (ʧʨʫʪʢʘ, ʠʥʜʫʢʪʦʨʘ ʠ ʦʢʨʫʞʘʶʱʝʛʦ 

ʧʨʦʩʪʨʘʥʩʪʚʘ - ʚʦʟʜʫʭʘ). ʅʘ ʈʠʩ.10,11 ʧʦʢʘʟʘʥʳ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʥʜʫʢʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʚ ʦʢʨʫʞʘʶʱʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

 
ʈʠʩ.3 
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ʈʠʩ.4      ʈʠʩ.5 

 

ɺ ʩʠʣʫ ʥʘʣʠʯʠʷ ʫ ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʚʦʡʩʪʚ, ʧʨʦʚʦʜʷʱʠʭ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʪʘʢ ʞʝ ʦʧʨʝʜʝʣʠʤ ʧʦʪʝʨʠ ʩʨʝʜʳ. ʉʦʛʣʘʩʥʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 2% ʦʪ ʵʥʝʨʛʠʠ, ʧʦʣʫʯʝʥʥʦʡ ʜʣʷ ʥʘʛʨʝʚʘ 

ʤʝʜʥʦʛʦ ʧʨʫʪʢʘ ʚ ʠʥʜʫʢʮʠʦʥʥʦʤ ʥʘʛʨʝʚʘʪʝʣʝ. ɼʨʫʛʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ. ʆʥʘ ʧʨʠʚʦʜʠʪ ʢ 

ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʨʷʜʫ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ.  

ɺʦ-ʧʝʨʚʳʭ, ʪʝʧʣʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʧʦʵʪʦʤʫ 

ʵʣʝʤʝʥʪʳ ʪʝʧʣʦʦʙʤʝʥʥʠʢʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠʥʜʫʢʪʦʨʘ ʥʝ ʜʦʣʞʥʳ 

ʠʤʝʪʴ ʦʙʣʘʩʪʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ʀʭ ʥʘʣʠʯʠʝ ʧʨʠʚʝʜʝʪ ʢ ʫʩʢʦʨʝʥʥʦʤʫ ʠʟʥʦʩʫ 

ʠ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ. 

ɺʦ-ʚʪʦʨʳʭ, ʥʘʛʨʝʚ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʨʠʚʦʜʠʪ ʢ ʩʦʟʜʘʥʠʶ ʣʦʢʘʣʴʥʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʫʯʘʩʪʢʘʭ ʠʟʛʠʙʦʚ ʚʪʦʨʠʯʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʯʪʦ ʪʘʢ ʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʚʳʰʝʥʥʦʤʫ ʠʟʥʦʩʫ. 

ɺ-ʪʨʝʪʴʠʭ, ʚ ʩʣʫʯʘʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʪʘʢ ʞʝ 

ʚʦʟʥʠʢʘʶʪ ʦʙʣʘʩʪʠ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʥʘʛʨʝʚʘ.  

 ɺ ʭʦʜʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʫʢʮʠʦʥʥʳʡ ʥʘʛʨʝʚʘʪʝʣʴ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ 

ʚʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʧʦʜʪʚʝʨʜʠʣ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʳ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʨʘʩʯʸʪʥʦʡ ʤʦʜʝʣʠ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ +/- 5%, ʦʪ 

ʨʘʩʯʝʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ Matlab, ʦʪʢʣʦʥʝʥʠʝ ʨʝʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʦʜʝʣʠ Maxwell 

ʜʦʩʪʠʛʘʶʪ -20%. ʂʦʤʬʦʨʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʤʦʜʝʣʠ ʜʦʩʪʠʛʘʝʪ 0.999, ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʣʝʜʫʝʪ ʥʘʟʚʘʪʴ ʦʯʝʥʴ ʚʳʩʦʢʠʤʠ. 

 

    
ʈʠʩ.6     ʈʠʩ.7 
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ʈʠʩ.8       ʈʠʩ.9 

 

  
ʈʠʩ.10      ʈʠʩ.11 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʋʩʪʘʥʦʚʢʠ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ: ʫʯʝʙʥʠʢ / ʧʦʜ ʨʝʜ.ɸ.ɽ. ʉʣʫʭʦʮʢʦʛʦ - 

ʃʝʥʠʥʛʨʘʜ: ʕʥʝʨʛʦʠʟʜʘʪ, 1981. - 328 ʩ. 

2. ʉʣʫʭʦʮʢʠʡ, ɸ.ɽ. ʀʥʜʫʢʪʦʨʳ ʜʣʷ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʥʘʛʨʝʚʘ: ʫʯʝʙ. ʧʦʩʦʙʠʝ / ɸ.ɽ. 

ʉʣʫʭʦʮʢʠʡ, ʉɽ. ʈʳʩʢʠʥ. - ʃʝʥʠʥʛʨʘʜ: ʕʥʝʨʛʠʷ, 1974. - 264 ʩ. 
 

ʇʨʠʤʝʥʝʥʠʝ CMS Joomla ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʧʦ 

ʤʘʪʝʤʘʪʠʢʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʠʭ ʢʣʘʩʩʦʚ 

ʇʘʥʪʶʭʠʥʘ ɸ. ʆ. 

ɹʫʞʠʥʩʢʘʷ ʅ. ɺ., ʢʘʥʜ.ʧʝʜ.ʥʘʫʢ 

ʅɻʉʇʀ, ʬʠʣʠʘʣ ʈɻʇʇʋ ʚ ʛ. ʅʠʞʥʝʤ ʊʘʛʠʣʝ 
 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʨʘʩʰʠʨʠʪʴ ʬʫʥʢʮʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʙʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʟʘ ʩʯʝʪ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʕʪʠʤ 

ʦʙʲʷʩʥʷʝʪʩʷ ʧʦʧʫʣʷʨʥʦʩʪʴ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʣʝʢʪʨʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ (ʕʆʈ) ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʵʣʝʢʪʨʦʥʥʦʡ ʬʦʨʤʝ ʠ ʨʝʘʣʠʟʫʶʱʠʭ  ʬʫʥʢʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʣʝʢʪʨʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʝʡ ʯʘʩʪʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʩʨʝʜʳ ʠ ʧʦʟʚʦʣʷʶʪ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʥʘ ʦʩʥʦʚʝ ʩʝʪʝʚʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʚʠʨʪʫʘʣʴʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ [1, 3].  
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ʕʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʚ ʀʥʪʝʨʥʝʪʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʚʠʜʝ ʙʣʦʛʦʚ, ʩʘʡʪʦʚ, ʧʦʨʪʘʣʦʚ, ʬʠʣʴʤʦʚ, ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʦʙʠʡ ʠ ʪ. ʧ.  

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʚʘʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʧʦʩʢʦʣʴʢʫ ʛʦʪʦʚʳʝ ʕʆʈ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ  ʨʝʘʣʠʟʘʮʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʣʠʥʠʡ ʠ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʧʦʩʨʝʜʩʪʚʦʤ 

CMS Joomla [2]. 

Joomla ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʫʥʠʚʝʨʩʘʣʴʥʳʭ CMS (ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʢʦʥʪʝʥʪʦʤ) ʜʣʷ ʩʦʟʜʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʥʠʤ 

ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʢ ʧʣʘʪʥʳʭ, ʪʘʢ ʠ ʙʝʩʧʣʘʪʥʳʭ ʰʘʙʣʦʥʦʚ,  ʨʘʩʰʠʨʝʥʠʡ, 

ʜʝʡʩʪʚʫʝʪ ʬʦʨʫʤ, ʥʘ ʢʦʪʦʨʦʤ ʦʢʘʟʳʚʘʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʠ ʪ.ʜ. ʅʝʤʘʣʦʚʘʞʥʫʶ 

ʨʦʣʴ ʧʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʡ CMS ʠʛʨʘʝʪ ʥʘʣʠʯʠʝ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʩʦʟʜʘʥʠʶ ʩʘʡʪʦʚ ʚ Joomla. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʟʘʛʨʫʟʠʤ ʰʘʙʣʦʥ ʚ ʜʠʩʧʝʪʯʝʨ ʨʘʩʰʠʨʝʥʠʡ. 
ʈʠʩ. 1. ɼʠʩʧʝʪʯʝʨ ʨʘʩʰʠʨʝʥʠʡ 

ʆʪʢʨʦʝʤ ʤʝʥʝʜʞʝʨ ʤʦʜʫʣʝʡ, ʧʦʜʢʣʶʯʠʤ ʰʘʙʣʦʥ ʠ ʧʨʠʤʝʥʠʤ ʝʛʦ ʢ ʩʘʡʪʫ. 

ʈʠʩ. 2. ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ ʰʘʙʣʦʥʘ 

 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʩʘʡʪʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʢʘʪʝʛʦʨʠʠ ʤʘʪʝʨʠʘʣʦʚ.  
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ʈʠʩ. 3. ʉʦʟʜʘʥʠʝ ʢʘʪʝʛʦʨʠʠ 

 

ʇʦʩʣʝ ʩʦʭʨʘʥʝʥʠʷ ʢʘʪʝʛʦʨʠʠ, ʤʦʞʥʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʩʦʟʜʘʥʠʶ ʩʪʘʪʴʠ. ʆʪʢʨʳʚʘʝʤ 

ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ, ʧʝʨʝʭʦʜʠʤ ʢ ʤʝʥʝʜʞʝʨʫ ʤʘʪʝʨʠʘʣʦʚ ʨʝʜʘʢʪʠʨʫʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʚʢʣʘʜʢʠ (ʩʤ. ʨʠʩ. 4). 

 
ʈʠʩ. 4. ʉʦʟʜʘʥʠʝ ʪʝʢʩʪʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ 

 

ɿʘʢʦʥʯʠʚ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ (ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮ, ʚʩʪʘʚʢʫ ʨʠʩʫʥʢʦʚ ʠ ʜʨ.), 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʛʦʪʦʚʳʡ ʤʘʪʝʨʠʘʣ. 

ʇʫʥʢʪʳ ʤʝʥʶ ʚ Joomla ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʬʦʨʤʠʨʫʶʪ ʩʪʨʫʢʪʫʨʫ 

ʩʘʡʪʘ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ ʧʫʥʢʪʦʚ ʤʝʥʶ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ çMain Menuè ʠ ʚʳʙʨʘʪʴ 

ʪʠʧ ʢʘʞʜʦʛʦ ʧʫʥʢʪʘ ʤʝʥʶ (ʩʤ. ʨʠʩ. 5). 
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ʈʠʩ. 5. ɺʳʙʦʨ ʪʠʧʘ ʧʫʥʢʪʘ ʤʝʥʶ 

ɼʘʣʝʝ ʧʝʨʝʭʦʜʠʤ ʧʦ ʢʥʦʧʢʝ çɺʳʙʨʘʪʴè. ɺ ʩʧʠʩʢʝ ʙʫʜʫʪ ʦʪʦʙʨʘʞʘʪʴʩʷ  ʚʩʝ ʤʘʪʝʨʠʘʣʳ, 

ʢʦʪʦʨʳʝ ʩʦʟʜʘʚʘʣʠʩʴ ʚ Joomla (ʩʤ. ʨʠʩ. 6). 

 

ʈʠʩ. 6. ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʘ 

 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʘ ʩʦʭʨʘʥʷʝʤ ʧʫʥʢʪ ʤʝʥʶ. ɺ ʤʝʥʶ ʤʦʞʥʦ ʩʦʟʜʘʪʴ  ʙʣʦʛ, ʣʝʥʪʫ 

ʥʦʚʦʩʪʝʡ, ʢʦʥʪʘʢʪʳ, ʚ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʠʟʦʙʨʘʞʝʥʘ ʢʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʠ ʪ. ʧ.  

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʨʝʜʘʢʪʠʨʫʝʤ ʧʦʜʧʠʩʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʨʠʢʨʝʧʣʷʝʤ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʟʘʜʘʥʠʷ (ʢʨʦʩʩʚʦʨʜ, ʧʦʠʩʢ ʩʣʦʚ, ʧʨʝʟʝʥʪʘʮʠʶ, ʪʝʩʪ), ʟʘʪʝʤ ʜʦʙʘʚʣʷʝʤ  

ʚʠʜʞʝʪʳ: ʩʯʸʪʯʠʢ ʧʦʩʝʪʠʪʝʣʝʡ, ʤʦʜʫʣʴ ʧʦʛʦʜʳ ʠ ʢʘʨʪ, ʤʦʜʫʣʴ ʢʘʣʝʥʜʘʨʷ ʠ ʚʨʝʤʝʥʠ ʠ ʜʨ. 

ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʚʢʣʶʯʠʣʠ ʤʦʜʫʣʠ ʚʳʙʠʨʘʝʤ ʧʦʟʠʮʠʠ ʥʘ ʩʘʡʪʝ ʚ ʥʘʩʪʨʦʡʢʘʭ ʠ ʧʦʣʫʯʘʝʤ 

ʠʪʦʛʦʚʳʡ ʚʠʜ ʨʘʟʨʘʙʦʪʢʠ ʕʆʈ (ʩʤ. ʨʠʩ. 7). 

 
ʈʠʩ. 7. ʂʦʥʝʯʥʳʡ ʚʘʨʠʘʥʪ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ 
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ɼʘʥʥʳʡ ʵʣʝʢʪʨʦʥʥʳʡ ʫʯʝʙʥʳʡ ʢʫʨʩ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʜʣʷ ʫʯʘʱʠʭʩʷ 

10 - 11 ʢʣʘʩʩʦʚ. ʆʥ ʩʦʜʝʨʞʠʪ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʏʘʩʪʴ 

ʟʘʜʘʥʠʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʢ ɽʜʠʥʦʤʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤʫ ʵʢʟʘʤʝʥʫ. ɿʘ ʩʯʝʪ 

ʜʦʙʘʚʣʝʥʠʷ ʚ ʵʪʦʪ ʨʝʩʫʨʩ ʚʠʜʝʦʤʘʪʝʨʠʘʣʦʚ, ʪʝʩʪʦʚ, ʢʨʦʩʩʚʦʨʜʦʚ, ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʫʯʘʱʠʭʩʷ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɻʫʨʘ ɺ.ɺ. ʋʨʦʚʥʠ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ʄ.: ʂʈɸʉɸʅɼ, 2008. 121 ʩ. 

2. ʂʦʣʠʩʥʠʯʝʥʢʦ ɼ. ʅ. Joomla. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ʄ.: 

ɼʠʘʣʝʢʪʠʢʘ, 2009. 116 ʩ. 

3. ʄʘʱʝʥʢʦ ʄ.ɺ.  ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʨʝʜʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ 

ʫʯʠʪʝʣʝʡ // ʅʘʫʢʘ ʠ ʧʝʨʩʧʝʢʪʠʚʳ. ï 2017. ï ˉ 2;  

URL: nip.esrae.ru/14-113 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 11.05.2018).  
 

ɿʘʱʠʪʘ ʦʪ ʪʝʧʣʦʚʦʛʦ ʠʟʥʦʩʘ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ddr3 

ɹʫʨʮʝʚ ʉ.ɸ. 

ʇʦʟʜʝʝʚ ʉ. ɸ. 

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 
ɺʳʭʦʜ ʢʦʤʧʦʥʝʥʪʦʚ ʠʟ ʩʪʨʦʷ ʧʦ ʧʨʠʯʠʥʝ ʧʝʨʝʛʨʝʚʘ ï ʦʯʝʥʴ ʯʘʩʪʦʝ ʷʚʣʝʥʠʝ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʝ. ʆʥ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʠʯʠʥʘʤ, 

ʥʘʧʨʠʤʝʨ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʙʣʠʟʠ ʥʘʛʨʝʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ 

(ʙʘʪʘʨʝʠ ʦʪʦʧʣʝʥʠʷ, ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ, ʠʩʪʦʯʥʠʢʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ). 

ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʩʰʠʨʝʥʠʠ ʨʘʙʦʯʠʭ ʜʠʘʧʘʟʦʥʦʚ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,  ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʰʠʨʠʥʳ ʪʨʘʢʘ 

ʫʚʝʣʠʯʠʚʘʝʪ ʩʝʯʝʥʠʝ ʧʨʦʚʦʜʥʠʢʘ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʩʥʠʞʘʝʪ ʨʘʙʦʯʫʶ ʪʝʤʧʝʨʘʪʫʨʫ. ʅʦ 

ʠʟʤʝʥʝʥʠʝ ʨʘʟʤʝʨʦʚ ʜʦʨʦʞʝʢ ʥʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʝ ʧʨʠʚʝʜʝʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʛʘʙʘʨʠʪʥʳʭ 

ʨʘʟʤʝʨʦʚ ʠ ʨʘʟʤʝʨʦʚ ʤʝʜʥʦʛʦ ʬʦʣʴʛʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʪ ʟʘʪʨʘʪʳ ʥʘ ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ ʪʝʧʣʦ ʤʦʞʥʦ ʦʪʚʦʜʠʪʴ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʧʨʠ ʧʦʤʦʱʠ ʪʝʧʣʦʧʨʦʚʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ.  

 

 
 

ʈʠʩ.1      ʈʠʩ.2 
 

 

http://nip.esrae.ru/14-113
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ʈʠʩ.3 

 

ʉʨʘʚʥʠʤ ʪʝʤʧʝʨʘʪʫʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʘʙʦʪʘʶʱʝʡ DDR3 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʙʣʦʢʘʤʠ 

ʦʭʣʘʞʜʝʥʠʷ ʠ ʙʝʟ ʥʠʭ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʫʜʝʤ ʧʨʦʚʦʜʠʪʴ ʚ ʧʨʦʛʨʘʤʤʝ çpdetoolè ʧʘʢʝʪ, 

ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ çMatlab 16è. ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʦʟʴʤʝʤ ʥʝ ʧʦʣʥʦʩʪʴʶ ʚʩʶ ʧʝʯʘʪʥʫʶ 

ʧʣʘʪʫ, ʘ ʬʨʘʛʤʝʥʪ, ʪ.ʢ. ʧʦʣʥʦʩʪʴʶ ʧʝʯʘʪʥʘʷ ʧʣʘʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʦʩʴʤʠ ʦʜʠʥʘʢʦʚʳʭ ʩʝʛʤʝʥʪʦʚ, 

ʯʪʦ ʪʘʢ ʞʝ ʧʦʟʚʦʣʠʪ ʩʵʢʦʥʦʤʠʪʴ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ. ʆʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚʥʫʪʨʠ 

ʪʦʢʦʧʨʦʚʦʜʷʱʝʛʦ ʤʝʜʥʦʛʦ ʬʦʣʴʛʠʨʦʚʘʥʥʦʛʦ ʩʣʦʷ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ.1 ʙʝʟ ʩʠʩʪʝʤʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʠ ʥʘ ʈʠʩ.2 ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʭʣʘʞʜʝʥʠʝʤ. ʅʘ ʈʠʩ.3 

ʧʦʢʘʟʘʥʘ ʜʝʬʦʨʤʘʮʠʷ ʩʝʪʢʠ ʢʦʤʬʦʨʥʦʡ ʤʦʜʝʣʠ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʬʨʘʛʤʝʥʪʘ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ DDR3 

ʧʦʜʪʚʝʨʜʠʣ ʩʥʠʞʝʥʠʝ ʥʦʤʠʥʘʣʴʥʦʡ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦʨʦʞʝʢ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ, ʯʪʦ 

ʧʦʟʚʦʣʠʪ ʧʨʦʜʣʠʪʴ ʨʝʩʫʨʩ ʨʘʙʦʪʳ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʉʪʨʫʢʪʫʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʤʝʭʘʥʠʟʤʦʚ / ɺ.ɸ. 
ʀʚʘʥʫʰʢʠʥ, ɼ.ɺ, ʀʩʘʢʦʚ, ɺ.ʅ. ʂʦʞʝʫʨʦʚ, ʌ.ʅ. ʉʘʨʘʧʫʣʦʚ; ʧʦʜ ʦʙʱ. ʨʝʜ. ʌ.ʅ. ʉʘʨʘʧʫʣʦʚʘ; 

ʅʠʞʥʝʪʘʛʠʣ. ʪʝʭʥʦʣ. ʠʥ-ʪ (ʬʠʣ.) ʋɻʊʋ-ʋʇʀ. - ʅʠʞʥʠʡ ʊʘʛʠʣ: ʅʊʀ (ʬ) ʋɻʊʋ-ʋʇʀ, 2006. 

ï 400 ʩ. 
 

ʂ ʚʳʙʦʨʫ ʢʦʥʩʪʨʫʢʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʤʦʤʝʥʪʦʚ  

ʚ  ʟʘʜʘʯʝ ʪʨʝʭʦʩʥʦʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ 

ɺʦʭʤʷʥʠʥʘ ɸ. ɺ. 

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

çʵʢʚʠʚʘʣʝʥʪʥʦʡ ʣʠʥʝʘʨʠʟʘʮʠʠè [1], ʧʦʟʚʦʣʷʶʱʠʡ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʪʨʝʙʫʝʤʳʭ 

ʟʘʢʦʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʩʭʦʜʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʣʠʥʝʡʥʳʭ ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤ ʧʨʦʩʪʝʡʰʝʛʦ ʚʠʜʘ.  

ɺ ʟʘʜʘʯʝ ʪʨʝʭʦʩʥʦʡ ʧʝʨʝʦʨʠʝʥʪʘʮʠʠ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ (ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ) ʧʦʩʨʝʜʩʪʚʦʤ ʪʨʝʭ ʜʚʠʛʘʪʝʣʝʡ-ʤʘʭʦʚʠʢʦʚ ʥʝʣʠʥʝʡʥʘʷ ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ 

ʚʢʣʶʯʘʝʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʕʡʣʝʨʘ, ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚ ʧʝʨʝʤʝʥʥʳʭ 

ʈʦʜʨʠʛʘ-ɻʘʤʠʣʴʪʦʥʘ ʠ ʫʨʘʚʥʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʤʘʭʦʚʠʢʦʚ. 

ʃʠʥʝʘʨʠʟʫʶʱʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʚʩʝʭ ʬʘʟʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʫʢʘʟʘʥʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ. 

ɺ ʨʘʙʦʪʝ [2] ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʚʥʝʰʥʠʭ ʧʦʤʝʭ, ʘ ʪʘʢʞʝ ʧʨʠ ʥʫʣʝʚʳʭ 

ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʪʝʣʘ ʠ ʤʘʭʦʚʠʢʦʚ, ʣʠʥʝʘʨʠʟʫʶʱʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʫʧʨʦʱʘʝʪʩʷ, ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʤʘʭʦʚʠʢʦʚ. ʆʜʥʘʢʦ, 
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ʚʦʟʤʦʞʥʦ ʚʳʙʨʘʪʴ ʝʱʝ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʣʠʥʝʘʨʠʟʫʶʱʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʥʝ ʟʘʚʠʩʷʱʫʶ 

ʪʘʢʞʝ ʠ ʦʪ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʪʝʣʘ. ɼʘʥʥʦʝ ʫʧʨʦʱʝʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʚʳʜʝʣʝʥʠʷ ʠʟ ʟʘʤʢʥʫʪʦʡ ʥʝʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ 

ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʫʱʝʥʠʷ. ʕʪʠ ʚʦʟʤʫʱʝʥʠʷ ʢʦʤʧʝʥʩʠʨʫʶʪ 

ʚʣʠʷʥʠʝ ʠʩʢʣʶʯʝʥʥʳʭ ʧʨʠ ʫʧʨʦʱʝʥʠʠ ʣʠʥʝʘʨʠʟʫʶʱʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʩʣʘʛʘʝʤʳʭ, ʠ 

ʪʨʘʢʪʫʶʪʩʷ ʢʘʢ ʜʝʡʩʪʚʠʷ (ʧʦʤʝʭʠ) çʠʛʨʦʢʘ-ʧʨʦʪʠʚʥʠʢʘè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʢʘʟʘʥʥʦʡ ʣʠʥʝʘʨʠʟʫʶʱʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠʟ ʠʩʭʦʜʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʫʧʨʘʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ 

ʙʝʟ ʧʦʤʝʭ ʚʳʜʝʣʷʝʪʩʷ ʣʠʥʝʡʥʘʷ ʢʦʥʬʣʠʢʪʥʦ-ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʫʨʦʚʥʠ ʧʦʤʝʭ 

ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʧʨʠʥʮʠʧʫ ʠʭ çʥʘʟʥʘʯʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷè.  

ʇʨʦʚʝʜʝʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ çʧʣʘʪʫè ʟʘ ʫʢʘʟʘʥʥʦʝ ʫʧʨʦʱʝʥʠʝ: ʧʨʠ 

ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʫʧʨʘʚʣʷʶʱʠʝ ʤʦʤʝʥʪʳ ʨʘʩʯʝʪʥʦʝ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʠʷ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʧʨʦʱʝʥʥʦʡ ʣʠʥʝʘʨʠʟʫʶʱʝʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. Vorotnikov V.I. Partial Stability and Control. Boston: Birkhauser, 1998.   

2. ɺʦʨʦʪʥʠʢʦʚ ɺ.ʀ.,  ɺʦʭʤʷʥʠʥʘ ɸ.ɺ.  ʂ ʟʘʜʘʯʝ ʣʠʥʝʘʨʠʟʘʮʠʠ ʥʝʣʠʥʝʡʥʳʭ 

ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ // ʄʝʭʘʪʨʦʥʠʢʘ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ. 

ʋʧʨʘʚʣʝʥʠʝ. 2017. ʊ.18. ˉ1. ʉ.3-7. 
 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ɻʨʘʬʬʝʨ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ 

ʬʨʘʢʪʘʣʦʚ 

ʂʘʟʫʥʠʥ ʈ. ɺ.,  

ʄʫʭʫʪʜʠʥʦʚ ʈ. ʄ., 

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

  

 

ɻʨʘʬʠʯʝʩʢʠʝ ʨʝʜʘʢʪʦʨʳ ʟʘʥʠʤʘʶʪ ʩʨʝʜʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʩʦʙʦʝ ʤʝʩʪʦ. 

ʕʪʦ ʢʘʢ ʨʘʟ ʪʦʪ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʜʠʟʘʡʥʝʨʦʚ-

ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʦʩʥʦʚʥʦʡ ʤʘʩʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʝ ʩʦʚʧʘʜʘʶʪ. ʇʨʠ ʥʘʙʦʨʝ ʪʝʢʩʪʦʚ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʧʠʩʘʪʝʣʴ, ʠ ʩʝʤʠʢʣʘʩʩʥʠʢ, ʧʠʰʫʱʠʡ ʩʦʯʠʥʝʥʠʝ, ʚʳʧʦʣʥʷʶʪ ʦʜʥʠ ʠ ʪʝ 

ʞʝ ʦʧʝʨʘʮʠʠ ʠ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʧʨʦʛʨʘʤʤʝ ʩʭʦʜʥʳʝ ʪʨʝʙʦʚʘʥʠʷ. ɼʨʫʛʦʝ ʜʝʣʦ ð ʛʨʘʬʠʢʘ. 

ɿʜʝʩʴ ʙʦʣʴʰʠʥʩʪʚʫ ʨʷʜʦʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʪʨʝʙʫʝʪʩʷ ʩʦʚʩʝʤ ʠʥʦʝ, ʥʝʞʝʣʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ. ɺʝʜʴ ʦʥʠ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʩʚʦʝʡ ʨʘʙʦʪʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʫʞʝ ʛʦʪʦʚʳʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ ʀʥʪʝʨʥʝʪ ʩʪʨʘʥʠʮʫ, 

ʩʦʟʜʘʪʴ ʨʝʢʣʘʤʫ ʠʣʠ ʧʨʦʩʪʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʜʦʤʘʰʥʠʝ ʬʦʪʦ. ɼʘʥʥʘʷ ʪʝʤʘ ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʘ ʚ ʥʘʰʝ ʚʨʝʤʷ. ɺʝʜʴ ʠʤʝʥʥʦ ʩʝʡʯʘʩ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʠʥʬʦʨʤʘʮʠʷ ʜʦʥʦʩʠʪʩʷ ʜʦ 

ʣʶʜʝʡ ʚ ʦʩʥʦʚʥʦʤ ʯʝʨʝʟ ʢʥʠʛʠ, ʛʘʟʝʪʳ, ʞʫʨʥʘʣʳ ʠ ʜʨʫʛʠʝ ʧʝʯʘʪʥʳʝ ʠʟʜʘʥʠʷ, ʠ ʦʪ ʪʦʛʦ, ʢʘʢ 

ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʬʦʨʤʣʝʥʘ ʟʘʚʠʩʠʪ ʤʘʩʩʦʚʳʡ ʠʥʪʝʨʝʩ ʢ ʥʝʡ [2]. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʜʠʟʘʡʥʝʨʘʤ, ʤʘʩʪʝʨʘʤ ʩʚʦʝʛʦ ʜʝʣʘ, ʧʦʨʦʡ  ʙʳʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʬʫʥʢʮʠʡ, ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʦʧʫʣʷʨʥʳʤʠ ʤʦʱʥʳʤʠ ʛʨʘʬʠʯʝʩʢʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ. ɿʜʝʩʴ ʥʘ 

ʩʮʝʥʫ ʚʳʭʦʜʷʪ ʧʨʦʛʨʘʤʤʠʩʪʳ, ʩʧʦʩʦʙʥʳʝ ʚʦʧʣʦʪʠʪʴ ʞʝʣʘʥʠʝ ʜʠʟʘʡʥʝʨʘ ʚ ʞʠʟʥʴ ï 

ʨʘʩʰʠʨʠʪʴ ʝʛʦ ʷʱʠʢ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 

SFML ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ ʙʠʙʣʠʦʪʝʢʘ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʪʦʨʦʥʥʷ ̫ʤʫʣʴʪʠʤʝʜʠʡʥʘ ̫ʙʠʙʣʠʦʪʝʢʘ SFML 

(ʨʠʩ. 1) ʜʣʷ ʧʨʦʯʪʝʥʠʷ ʠ ʩʦʭʨʘʥʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ. 

SFML (ʘʥʛʣ. Simple and Fast Multimedia Library ð ʧʨʦʩʪʘʷ ʠ ʙʳʩʪʨʘʷ 

ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ ʙʠʙʣʠʦʪʝʢʘ) ð ʩʚʦʙʦʜʥʘʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʘʷ ʤʫʣʴʪʠʤʝʜʠʡʥʘʷ 

ʙʠʙʣʠʦʪʝʢʘ. ʅʘʧʠʩʘʥʘ ʥʘ C++, ʥʦ ʜʦʩʪʫʧʥʘ ʪʘʢʞʝ ʜʣʷ C, D, Java, Python, Ruby, OCaml, .Net 

ʠ Go. ʇʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʘʥʘʣʦʛ SDL. 
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SFML ʩʦʜʝʨʞʠʪ ʨʷʜ ʤʦʜʫʣʝʡ ʜʣʷ ʧʨʦʩʪʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʛʨ ʠ ʤʫʣʴʪʠʤʝʜʠʘ 

ʧʨʠʣʦʞʝʥʠʡ. ʀʩʭʦʜʥʳʡ ʢʦʜ ʙʠʙʣʠʦʪʝʢʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʧʦʜ ʣʠʮʝʥʟʠʝʡ zlib/png license. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʩʪʫʧʥʳ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ: 

1. System ð ʫʧʨʘʚʣʝʥʠʝ ʚʨʝʤʝʥʝʤ ʠ ʧʦʪʦʢʘʤʠ, ʦʥ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʪʘʢ 

ʢʘʢ ʚʩʝ ʤʦʜʫʣʠ ʟʘʚʠʩʷʪ ʦʪ ʥʝʛʦ. 

2. Window ð ʫʧʨʘʚʣʝʥʠʝ ʦʢʥʘʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

3. Graphics ð ʜʝʣʘʝʪ ʧʨʦʩʪʳʤ ʦʪʦʙʨʘʞʝʥʠʝ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ ʠ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

4. Audio ð ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʟʚʫʢʦʤ. 

5. Network ð ʜʣʷ ʩʝʪʝʚʳʭ ʧʨʠʣʦʞʝʥʠʡ [1]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʦʜʠʥ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʤʦʜʫʣʝʡ ï Graphics. 

 

 
ʈʠʩ. 1. ʃʦʛʦʪʠʧ ʤʫʣʴʪʠʤʝʜʠʡʥʦʡ ʙʠʙʣʠʦʪʝʢʠ SFML 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʧʨʦʛʨʘʤʤʳ 

ʉʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ɻʨʘʬʬʝʨ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʦʛʨʘʤʤʘ ʟʥʘʣʘ, ʩ ʠʟʦʙʨʘʞʝʥʠʷʤʠ ʚ ʢʘʢʦʡ ʧʘʧʢʝ ʥʫʞʥʦ ʨʘʙʦʪʘʪʴ ʠ 

ʢʫʜʘ ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʠʨʫʶʱʠʝ ʬʘʡʣʳ ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʧʨʦʩ 

ʧʫʪʠ ʢ ʢʘʪʘʣʦʛʫ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʧʦʣʦʞʝʥʳ ʠʟʦʙʨʘʞʝʥʠʷ ʢ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʢʫʜʘ ʩʦʭʨʘʥʷʪʴ 

ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ. 

ɸʜʨʝʩ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʚʠʜʝ ʩʪʨʦʢʠ, ʧʝʨʝʜʘʸʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ Open_Folder, 

ʢʦʪʦʨʘʷ ʟʘʭʦʜʠʪ ʚ ʫʢʘʟʘʥʥʳʡ ʢʘʪʘʣʦʛ ʠ ʧʝʨʝʯʠʩʣʷʝʪ ʧʦʣʥʳʝ ʧʫʪʠ ʢʦ ʚʩʝʤ ʵʣʝʤʝʥʪʘʤ ʚ ʵʪʦʡ 

ʧʘʧʢʝ ʧʦ ʦʯʝʨʝʜʠ ʚ ʚʝʢʪʦʨ ʘʜʨʝʩʦʚ Way. ɿʘʪʝʤ ʵʪʦʪ ʢʦʥʪʝʡʥʝʨ ʧʨʦʭʦʜʠʪ ʬʠʣʴʪʨʘʮʠʶ ʯʝʨʝʟ 

ʨʷʜ ʬʫʥʢʮʠʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ ʢʦʥʪʝʡʥʝʨʝ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʧʫʪʠ ʢ ʠʟʦʙʨʘʞʝʥʠʷʤ ʚ 

ʨʘʤʢʘʭ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʘʪʘʣʦʛʘ. 

ɺ ʪʝʣʝ ʬʫʥʢʮʠʠ main ʢʦʥʪʝʡʥʝʨ ʧʨʦʣʠʩʪʳʚʘʝʪʩʷ: ʀʟʚʣʝʢʘʶʪʩʷ ʠʟ ʚʝʢʪʦʨʘ Way ʧʦ 

ʦʯʝʨʝʜʠ ʧʫʪʠ ʢ ʢʘʞʜʦʤʫ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʢ ʦʙʨʘʙʦʪʢʝ. ʌʫʥʢʮʠʷ SFML loadFromFile, 

ʧʦʣʫʯʠʚ ʧʫʪʴ ʢ ʠʟʦʙʨʘʞʝʥʠʶ, ʟʘʛʨʫʞʘʝʪ ʝʛʦ ʚ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ Image ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ 

ʦʙ̡ʝʢʪʦʚ Color. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʝʪʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʠʢʩʝʣʘ 

ʟʘʛʨʫʞʝʥʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ɿʘʪʝʤ ʠʟ ʤʘʪʨʠʮʳ ʠʟ ʵʣʝʤʝʥʪʦʚ Color ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ Get_Matrix_Colors 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʣʫʯʝʥʠʝ ʪʨʸʭ ʤʘʪʨʠʮ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʯʠʩʝʣ ʪʠʧʘ short, ʦʪʚʝʯʘʶʱʠʭ ʟʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʮʚʝʪʦʚ ʧʠʢʩʝʣʦʚ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʪʨʸʭ ʮʚʝʪʦʚʳʭ ʢʘʥʘʣʦʚ: R, G, B. 

ʄʘʪʨʠʮʘ ʜʣʷ ʢʘʞʜʦʛʦ ʢʘʥʘʣʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʧʦʨʷʜʢʫ ʬʫʥʢʮʠʝʡ, 

ʥʫʞʥʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʥʥʦʡ ʟʘʜʘʯʠ. 

ʆʙʨʘʙʦʪʘʥʥʳʝ ʤʘʪʨʠʮʳ ʩʦʙʠʨʘʶʪʩʷ ʚ ʦʜʥʫ ʤʘʪʨʠʮʫ ʵʢʟʝʤʧʣʷʨʦʚ Color ʩ ʧʦʤʦʱʴʶ 

ʬʫʥʢʮʠʠ RGB_to_Matrix. ʆʥʘ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʧʘʢʦʚʳʚʘʝʪʩʷ ʚ ʵʢʟʝʤʧʣʷʨ Image, ʢʦʪʦʨʳʡ 

ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʨʝʟʫʣʴʪʠʨʫʶʱʠʡ ʬʘʡʣ ʠʟʦʙʨʘʞʝʥʠʷ. 
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ʈʠʩ. 2. ʉʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ 

 

 

ʂʘʢ ʨʘʙʦʪʘʪʴ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʙʦʪʝ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʩʨʝʜʫ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Microsoft Visual Studio, ʝʩʣʠ ʪʘʢʦʚʘʷ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʫʞʥʦ 

ʩʦʟʜʘʪʴ ʧʫʩʪʦʡ ʧʨʦʝʢʪ C++ ʠ ʧʦʜʢʣʶʯʠʪʴ ʢ ʥʝʤʫ ʩʪʦʨʦʥʥʶʶ ʙʠʙʣʠʦʪʝʢʫ SFML. ʇʦʩʣʝ 

ʵʪʦʛʦ ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʬʘʡʣ ʩ ʢʦʜʦʤ ʧʨʦʛʨʘʤʤʳ ɻʨʘʬʬʝʨ ʢ ʧʨʦʝʢʪʫ ʠʣʠ ʧʨʦʩʪʦ ʩʢʦʧʠʨʦʚʘʪʴ 

ʝʛʦ ʚ ʯʠʩʪʳʡ ʬʘʡʣ ʧʨʦʝʢʪʘ *.cpp. 

ʊʝʧʝʨʴ ʚʩʸ ʛʦʪʦʚʦ ʢ ʨʘʙʦʪʝ. ʅʘʭʦʜʠʤ ʬʫʥʢʮʠʶ main ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʠ ʚ ʝʸ ʪʝʣʝ 

ʩʥʠʤʘʝʤ ʟʥʘʯʢʠ ʢʦʤʤʝʥʪʘʨʠʷ ʩ ʥʫʞʥʳʭ ʬʫʥʢʮʠʡ ʠ ʟʘʧʫʩʢʘʝʤ ʧʨʦʛʨʘʤʤʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʢʦʤʧʠʣʠʨʦʚʘʚ. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʢʦʥʩʦʣʴʥʦʝ ʦʢʥʦ, ʢʘʢ ʥʘ ʨʠʩʫʥʢʝ 3. ʇʨʦʛʨʘʤʤʘ 

ʟʘʧʨʦʩʠʪ ʘʜʨʝʩ ʧʘʧʢʠ, ʚ ʢʦʪʦʨʦʡ ʥʫʞʥʦ ʦʙʨʘʙʦʪʘʪʴ ʠʟʦʙʨʘʞʝʥʠʷ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ɺʳ ʝʛʦ 

ʚʚʝʜʸʪʝ, ʤʦʞʝʪ ʙʳʪʴ ʝʱʸ ʜʠʘʣʦʛ ʚ ʢʦʥʩʦʣʝ. ʇʦʩʣʝ ʚʩʝʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ʧʨʦʛʨʘʤʤʘ ʥʘʯʠʥʘʝʪ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʫ ʠ ʧʦ ʟʘʚʝʨʰʝʥʠʠ ʦʧʦʚʝʱʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʙ 

ʫʩʧʝʰʥʦʤ ʦʢʦʥʯʘʥʠʠ ʧʫʪʸʤ ʩʦʦʙʱʝʥʠʷ ʚ ʢʦʥʩʦʣʴ. ʆʙʨʘʙʦʪʘʥʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʫʢʘʟʘʥʥʦʡ ɺʘʤʠ ʧʘʧʢʝ ʨʷʜʦʤ ʩ ʠʩʭʦʜʥʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. 

 
ʈʠʩ. 3. ʀʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ ɻʨʘʬʬʝʨ 

 

ɺʦʟʤʦʞʥʦʩʪʠ 

ʇʨʦʛʨʘʤʤʘ ɻʨʘʬʬʝʨ ʦʪʢʨʳʚʘʝʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʝʨʝʜ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʘ ʠʤʝʥʥʦ ʦʥʘ ʧʦʟʚʦʣʷʝʪ: 

1. ʀʟʤʝʥʷʪʴ ʦʨʠʝʥʪʘʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ. 

2. ɺʳʧʦʣʥʷʪʴ ʩʚʝʪʦʢʦʨʨʝʢʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ. 

3. ʉʪʨʦʠʪʴ ʛʠʩʪʦʛʨʘʤʤʫ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʚʝʪʦʚ ʧʦ ʪʨʸʤ ʢʘʥʘʣʘʤ ʠ ʩʫʤʤʘʨʥʫʶ ʜʣʷ 
ʠʟʦʙʨʘʞʝʥʠʷ. 

4. ɺʳʧʦʣʥʷʪʴ ʜʝʢʦʤʧʦʟʠʮʠʶ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʪʨʸʤ ʢʘʥʘʣʘʤ. 

5. ʇʨʝʜʩʪʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʦʪʪʝʥʢʘʭ ʩʝʨʦʛʦ. 

6. ʇʨʝʜʩʪʘʚʣʷʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ʚ ʙʠʥʘʨʥʦʤ ʚʠʜʝ. 

7. ʇʨʠʤʝʥʷʪʴ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʩʪʘʥʜʘʨʪʥʳʡ ʠʣʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʬʠʣʴʪʨ. 

8. ʀʩʢʘʪʴ ʛʨʘʥʠʮʳ ʦʙʲʝʢʪʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʤʝʪʦʜʦʤ ʂʘʥʥʠ 

9. ʉʪʨʦʠʪʴ ʬʨʘʢʪʘʣʳ. 
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10. ʉʪʨʦʠʪʴ L-ʬʨʘʢʪʘʣʳ (ʏʝʨʝʧʘʰʴʷ ʛʨʘʬʠʢʘ). 

11. ʉʪʨʦʠʪʴ ʢʦʚʨʠʢ ʉʝʨʧʠʥʩʢʦʛʦ 

12. ʉʪʨʦʠʪʴ ʢʨʠʚʫʶ ɹʝʟʴʝ ʧʦ ʩʚʸʨʪʢʝ ɹʝʨʥʰʪʝʡʥʘ ʩ ʟʘʜʘʥʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ 
ʦʧʦʨʥʳʭ ʪʦʯʝʢ 

13. ʉʪʨʦʠʪʴ ʤʥʦʛʦʛʨʘʥʥʠʢʠ ʩ ʟʘʜʘʥʥʳʤ ʯʠʩʣʦʤ ʩʪʦʨʦʥ 

 

 

ʇʨʠʤʝʨʳ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ɻʨʘʬʬʝʨ 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʚʳʧʦʣʥʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʧʨʦʛʨʘʤʤʦʡ 

ɻʨʘʬʬʝʨ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʝʪʦʢʦʨʨʝʢʮʠʷ çʉʝʨʳʡ ʤʠʨè ʨʠʩʫʥʢʘ 4. 

 

 
ʈʠʩ. 4. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

 

 
ʈʠʩ. 5. ʉʚʝʪʦʢʦʨʨʝʢʮʠʷ çʉʝʨʳʡ ʤʠʨè 

 

ʅʘ ʨʠʩʫʥʢʝ 6 ʠʟʦʙʨʘʞʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʮʚʝʪʦʚ ʜʣʷ ʨʠʩʫʥʢʘ 4. 
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ʈʠʩ. 6. ɻʠʩʪʦʛʨʘʤʤʘ 

 

ʅʘ ʨʠʩʫʥʢʘʭ 7, 8, 9 ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʟʣʦʞʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 4 ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʦ 3 

ʢʘʥʘʣʘʤ: ʢʨʘʩʥʳʡ, ʟʝʣʸʥʳʡ, ʩʠʥʠʡ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 
ʈʠʩ. 7. ʂʨʘʩʥʳʡ ʢʘʥʘʣ 

 

 
ʈʠʩ. 8. ɿʝʣʸʥʳʡ ʢʘʥʘʣ 
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ʈʠʩ. 9. ʉʠʥʠʡ ʢʘʥʘʣ 

 

ʌʨʘʛʤʝʥʪ ʩʚʸʨʪʢʠ (ʬʠʣʴʪʨʘ) ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʨʠʮʳ 

-1 -1 -1 

-1  9  -1 

-1 -1 -1 

ʧʨʠʤʝʥʸʥʥʦʡ ʢ ʨʠʩʫʥʢʫ 4 ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 10. ɼʘʥʥʳʡ ʬʠʣʴʪʨ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʚʳʜʝʣʝʥʠʷ (ʫʩʠʣʝʥʠʷ) ʛʨʘʥʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. 

 

 
ʈʠʩ. 10. ʌʨʘʛʤʝʥʪ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʩʣʝ ʧʨʠʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘ ʫʩʠʣʝʥʠʷ ʯʸʪʢʦʩʪʠ ʛʨʘʥʠʮ 

 

ʅʘ ʨʠʩʫʥʢʝ 12 ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʝʪʝʢʪʦʨʘ ʛʨʘʥʠʮ ʂʘʥʥʠ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʠʩʭʦʜʥʦʤʫ ʠʟʦʙʨʘʞʝʥʠʶ 11. ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʠʩʢʘʪʴ ʛʨʘʥʠʮʳ, 

ʢʦʥʪʫʨʳ ʦʙʲʝʢʪʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʳʤ ʧʨʠ ʯʪʝʥʠʠ ʢʘʧʯʠ, ʧʦʣʫʯʝʥʠʷ 

ʩʠʤʚʦʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚ ʨʷʜʝ ʜʨʫʛʠʭ ʩʬʝʨ. 

 

 
ʈʠʩ. 11. ʀʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
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ʈʠʩ. 12. ʀʟʦʙʨʘʞʝʥʠʝ ʩ ʚʳʜʝʣʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 13 ʧʨʝʜʩʪʘʚʣʝʥ L-ʬʨʘʢʪʘʣ çʂʫʩʪè, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʠʭ 

ʜʘʥʥʳʭ: 

  ɸʢʩʠʦʤʘ: --------C 

  ʇʨʘʚʠʣʦ: C->NF[--P]F+C 

  ʇʨʘʚʠʣʦ: N->NFF 

  ʇʨʘʚʠʣʦ: P->Q 

  ʇʨʘʚʠʣʦ: Q->C 

  ʋʛʦʣ: (360/32) 

 
ʈʠʩ. 13. L-ʬʨʘʢʪʘʣ çʂʫʩʪè 

 

ʂʨʠʚʘʷ ɹʝʟʴʝ ʚ ʬʦʨʤʝ ʃʠʩʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 14. 

 
ʈʠʩ. 14. ʂʨʠʚʘʷ ɹʝʟʴʝ 

 

ɺʳʰʝ ʧʨʠʚʝʜʝʥʳ ʧʨʠʤʝʨʳ ʨʘʙʦʪʳ ʪʝʭ ʠʣʠ ʠʥʳʭ ʥʝ ʚʩʝʭ ʬʫʥʢʮʠʡ ʧʨʦʛʨʘʤʤʳ 

ɻʨʘʬʬʝʨ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʭʦʜʝ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʥʘʧʠʩʘʥʳ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʩʦʟʜʘʥʠʷ 

ʬʨʘʢʪʘʣʦʚ ʥʘ ʷʟʳʢʝ C++. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʯʝʛʦ ʣʠʙʦ ʥʦʚʦʛʦ ʚ ʩʬʝʨʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ. ɽʸ ʮʝʣʴ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʨʘʩʰʠʨʠʪʴ ʩʧʝʢʪʨ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʧʫʣʷʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤ ʧʦʜ ʪʦʥʢʠʡ ʚʢʫʩ ʣʶʙʦʛʦ ʜʠʟʘʡʥʝʨʘ. 

 

ʇʣʶʩʳ ʧʨʦʛʨʘʤʤʳ ɻʨʘʬʬʝʨ: 

1. ʐʠʨʦʢʠʡ ʛʨʘʬʠʯʝʩʢʠʡ ʬʫʥʢʮʠʦʥʘʣ. 

2. ɺʦʟʤʦʞʥʦʩʪʴ ʧʘʢʝʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ. 

3. ʇʦʥʷʪʥʦʩʪʴ ʢʦʜʘ. 

4. ʋʜʦʙʩʪʚʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ. 

5. ʇʨʦʩʪʦʪʘ ʫʩʪʘʥʦʚʢʠ ʧʝʨʚʦʡ ʥʘʩʪʨʦʡʢʠ ʧʨʦʛʨʘʤʤʳ. 

ʄʠʥʫʩʳ: 

1. ʂʦʥʩʦʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

2. ɼʣʠʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʨʷʜʘ ʟʘʜʘʯ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʘʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɺʠʢʠʧʝʜʠʷ. ʉʪʘʪʴʷ ʧʨʦ SFML https://ru.wikipedia.org/wiki/SFML 

2. ʈʝʬʝʨʘʪ çʇʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʢʠ ʠ ʧʨʦʩʤʦʪʨʘ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡè 

https://www.ronl.ru/referaty/informatika/280870 
 

  

ʇʨʠʤʝʥʝʥʠʝ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʚ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʄʝʜʚʝʜʝʚ ɸ. ɸ.,  

ʄʳʤʨʠʥʘ ʄ. ɸ.,  
ʄɹʆʋ  ʉʆʐ ˉ73  , ʛ. ʃʝʩʥʦʡ 

 

ɹʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʠʚʝʣʦ ʢ ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʮʠʬʨʦʚʠʟʘʮʠʠ ʘʪʦʤʥʦʡ ʦʪʨʘʩʣʠ. ɸʪʦʤʥʘʷ ʦʪʨʘʩʣʴ ʩʝʡʯʘʩ ʦʯʝʥʴ ʚʘʞʥʘ ʪ.ʢ. ʦʥʘ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʫʶʪʩʷ ʧʦʩʣʝ ʠʩʪʦʱʝʥʠʷ 

ʜʨʫʛʠʭ ʚʠʜʦʚ ʪʦʧʣʠʚʘ, ʵʪʦ ʢʘʩʘʝʪʩʷ ɸʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɸʕʉ), ʪʘʢʞʝ ʦʥʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʛʨʝʩʩʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʪʦʤʥʦʡ 

ʵʥʝʨʛʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʪʚʨʘʱʘʪʴ ʦʰʠʙʢʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, 

ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʳʤ, ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ: ʦʙʫʯʘʶʱʠʝ, 

ʧʨʦʛʥʦʟʠʨʫʶʱʠʝ, ʜʠʘʛʥʦʩʪʠʨʫʶʱʠʝ.  

ʅʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʘʛʥʦʩʪʠʨʫʶʱʠʝ ʵʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ 

ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤʘʭ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝʠʩʧʨʘʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ ʦʭʣʘʞʜʝʥʠʷ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ, ʯʪʦ ʦʯʝʥʴ ʚʘʞʥʦ ʜʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʦʙʨʘʪʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ..  ʉʠʩʪʝʤʳ 

ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʦʪʥʦʩʷʪ ʥʘʙʣʶʜʘʝʤʳʝ ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤ ʩ ʦʙʫʩʣʦʚʠʚʰʠʤʠ ʠʭ 

ʧʨʠʯʠʥʘʤʠ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʚʝʨʦʷʪʥʳʝ ʧʨʠʯʠʥʳ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

(ʈʠʩ.1) [1].  
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ʈʠʩ. 1. ʀʝʨʘʨʭʠʷ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪ ʵʥʝʨʛʦʙʣʦʢʘ ʠ ʠʭ ʵʢʩʧʝʨʪʥʳʭ ʤʦʜʝʣʝʡ 

 

ɼʠʘʛʥʦʩʪʠʨʫʶʱʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ, ʩʧʦʩʦʙʥʘ ʧʨʦʠʟʚʦʜʠʪʴ ʠʩʧʨʘʚʣʝʥʠʝ ʦʰʠʙʦʢ, 

ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ.  ʉʠʩʪʝʤʳ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʦʪʥʦʩʷʪ ʥʘʙʣʶʜʘʝʤʳʝ 

ʥʘʨʫʰʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤ ʩ ʦʙʫʩʣʦʚʠʚʰʠʤʠ ʠʭ ʧʨʠʯʠʥʘʤʠ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʚʝʨʦʷʪʥʳʝ 

ʧʨʠʯʠʥʳ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʵʢʩʧʝʨʪʥʘʷ ʩʠʩʪʝʤʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʉ++ ʷʚʣʷʝʪʩʷ 

ʧʨʦʪʦʪʠʧʦʤ ʨʝʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʩʥʦʚʥʳʭ ʩʠʩʪʝʤ ʘʪʦʤʥʦʡ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ. ʆʥʘ, ʠʤʝʷ ʙʘʟʫ ʟʥʘʥʠʡ, ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʭ 

ʩʠʩʪʝʤ ʟʘʱʠʪʳ, ʥʘ ʧʨʠʤʝʨʝ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ɺɺʕʈ-1000 ʅʦʚʦʚʦʨʦʥʝʞʩʢʦʡ ɸʕʉ-2, ʠ 

ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ. ɼʠʘʛʥʦʩʪʠʢʘ ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʩʠʩʪʝʤ ʟʘʱʠʪʳ ʚʦʜʦ-

ʚʦʜʷʥʦʛʦ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʝʘʢʪʦʨʘ, ʘ ʠʤʝʥʥʦ, ʩʦʟʜʘʥʘ ʪʦʧʦʣʦʛʠʷ ʜʝʡʩʪʚʠʷ ʘʣʛʦʨʠʪʤʘ ʜʣʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʟʘʱʠʪʳ. ɹʘʟʘ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʝʨʘʨʭʠʶ ʤʦʜʝʣʝʡ 

ʟʥʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʠʝʨʘʨʭʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʢʦʥʢʨʝʪʥʦʤ ʵʥʝʨʛʦʙʣʦʢʝ ɸʕʉ [2]. 

ʎʠʬʨʦʚʠʟʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʚ ʘʪʦʤʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʦʪʦʤʫ ʯʪʦ ʵʪʦ ʦʜʥʘ ʠʟ 

ʥʦʚʝʡʰʠʭ ʠ ʩʘʤʳʭ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʦʙʣʘʩʪʝʡ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʚʘʞʥʳʭ ʦʪʨʘʩʣʝʡ ʩʝʡʯʘʩ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɸ.ɸ. ɹʘʰʣʳʢʦʚ ʊʝʭʥʦʣʦʛʠʷ ʧʦʩʪʨʦʝʥʠʷ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʘʪʦʤʥʳʭ ʵʥʝʨʛʦʙʣʦʢʦʚ // ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʠ ʩʠʩʪʝʤʳ 2012, ʚʳʧ.ˉ2, 

ʩ.121 

2. ɼ.ʀ. ʄʫʨʦʤʮʝʚ. ɺʚʝʜʝʥʠʝ ʚ ʪʝʭʥʦʣʦʛʠʶ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ. ï ʉʇʙ: ʉʇʙ ɻʋ ʀʊʄʆ, 2005. 

ï 93 ʩ. 
 

ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʧʦʧʦʣʥʝʥʠʷ ʩʣʦʚʘʨʥʦʛʦ ʟʘʧʘʩʘ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʫ ʣʶʜʝʡ ʝʛʦ 

ʠʟʫʯʘʶʱʠʭ ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʩʧʝʮʠʘʣʴʥʦʛʦ Telegram-ʙʦʪʘ. 

ɸʤʦʷʥ ɸ. ʈ.  

ɽʣʬʠʤʦʚ ɼ. ɸ. 

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

 

ʉʝʛʦʜʥʷ ʦʯʝʥʴ ʦʩʪʨʦ ʩʪʦʠʪ ʚʦʧʨʦʩ ʦʙ ʠʟʫʯʝʥʠʠ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ: ʦʥ ʩʪʘʥʦʚʠʪʩʷ 

ʥʝʦʙʭʦʜʠʤʳʤ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʢʘʞʜʦʡ ʩʬʝʨʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ɹʦʣʴʰʘʷ ʜʦʣʷ ʠʟ ʪʝʭ, ʢʪʦ 

ʨʝʰʘʝʪ ʠʟʫʯʘʪʴ ʘʥʛʣʠʡʩʢʠʡ, ʨʝʰʘʝʪ ʜʝʣʘʪʴ ʵʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʢʣʘʜʳʚʘʝʪʩʷ 

ʩʧʨʘʚʝʜʣʠʚʳʡ ʚʦʧʨʦʩ: ʢʘʢ ʩʜʝʣʘʪʴ ʠʟʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʳʤ? ʇʨʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ (ʠʥʦʛʜʘ ʠ ʧʨʠ ʥʝʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ) ʠʟʫʯʝʥʠʠ ʷʟʳʢʘ ʧʦʷʚʣʷʝʪʩʷ ʨʷʜ 

ʧʨʦʙʣʝʤ: 

1. ʃʶʜʠ ʥʝ ʧʦʥʠʤʘʶʪ, ʢʘʢʠʝ ʩʣʦʚʘ ʩʪʦʠʪ ʫʯʠʪʴ. 
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2. ʃʶʜʠ ʥʝ ʤʦʛʫʪ ʜʦʙʠʪʴʩʷ ʨʝʛʫʣʷʨʥʦʩʪʠ ʟʘʫʯʠʚʘʥʠʷ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʤʦʪʠʚʘʮʠʠ; 

3. ʆʪʩʫʪʩʪʚʠʝ ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʘʩʩʦʮʠʘʪʠʚʥʦʩʪʠ ʧʨʠ ʟʘʫʯʠʚʘʥʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʠʭ ʧʨʦʙʣʝʤ ʘʚʪʦʨ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʠ 

ʨʝʘʣʠʟʦʚʘʪʴ Telegram-ʙʦʪʘ. ɺ ʧʦʧʫʣʷʨʥʦʤ ʤʝʩʩʝʥʜʞʝʨʝ Telegram ʨʝʘʣʠʟʦʚʘʥʘ ʧʣʘʪʬʦʨʤʘ, 

ʢʦʪʦʨʫʶ ʥʘʟʳʚʘʶʪ ʙʦʪʘʤʠ. ɹʦʪ, ʬʘʢʪʠʯʝʩʢʠ, ð ʵʪʦ ʧʨʦʛʨʘʤʤʘ, ʩ ʢʦʪʦʨʦʡ ʤʦʛʫʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʦʙʳʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ Telegram. ʀʥʪʝʨʬʝʡʩ ʙʦʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʠʤʝʨʥʦ ʪʦ ʞʝ ʩʘʤʦʝ, ʯʪʦ ʠ ʠʥʪʝʨʬʝʡʩ ʜʠʘʣʦʛʘ ʩ ʜʨʫʛʠʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ʇʨʠ ʦʪʧʨʘʚʢʝ ʙʦʪʫ 

ʩʦʦʙʱʝʥʠʷ, ʦʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʠ ʪʠʧʘ 

ʩʦʦʙʱʝʥʠʷ ʧʨʦʛʨʘʤʤʘ (ʙʦʪ) ʦʙʨʘʙʘʪʳʚʘʝʪ ʩʦʦʙʱʝʥʠʝ ʠ ʚʳʧʦʣʥʷʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʝʡʩʪʚʠʝ, 

ʧʨʠ ʵʪʦʤ ʦʪʚʝʯʘʷ ʧʦʣʴʟʦʚʘʪʝʣʶ. ɹʦʪʳ ʤʦʛʫʪ ʩʦʦʙʱʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʛʦʜʫ, ʦʪʧʨʘʚʣʷʪʴ 

ʩʚʝʞʠʝ ʥʦʚʦʩʪʠ, ʧʦʤʦʛʘʪʴ ʦʧʣʘʯʠʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʫʩʣʫʛʠ ʠ ʝʱʝ ʤʥʦʛʦ ʯʝʛʦ ʧʦʣʝʟʥʦʛʦ. ɹʦʪʳ 

ʫʧʨʦʱʘʶʪ ʨʝʰʝʥʠʝ ʢʘʢʠʭ-ʪʦ ʟʘʜʘʯ ʜʣʷ ʯʝʣʦʚʝʢʘ. ʇʦʜʚʦʜʷ ʠʪʦʛ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʙʦʪ ð 

ʵʪʦ, ʧʦ ʩʫʪʠ, ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʧʨʦʛʨʘʤʤʦʡ. (ʩʤ. ʨʠʩʫʥʦʢ 1.) 

 

ʈʠʩ. 1. ʉʢʨʠʥʰʦʪ ʧʝʨʚʦʛʦ ʜʠʘʣʦʛʘ ʩ ʙʦʪʦʤ çWordsNowè 

ɸʚʪʦʨ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʧʨʝʜʣʘʛʘʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʙʦʪʘ ʩ ʧʦʤʦʱʴʶ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʢʦʪʦʨʳʡ ʝʞʝʜʥʝʚʥʦ ʦʪʧʨʘʚʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʦʚʘ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ ʚʤʝʩʪʝ ʩ ʧʝʨʝʚʦʜʦʤ, ʛʦʣʦʩʦʚʳʤ ʧʨʦʠʟʥʦʰʝʥʠʝʤ (ʬʘʡʣʦʤ ʨʘʩʰʠʨʝʥʠʷ 

.ogg) ʠ ʧʨʠʤʝʨʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ. ʇʝʨʚʘʷ ʧʦʩʪʘʚʣʝʥʥʘʷ ʧʨʦʙʣʝʤʘ 

ʨʝʰʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʚʩʝ ʩʣʦʚʘ (ʙʦʣʝʝ 4 000 ʩʣʦʚ), ʢʦʪʦʨʳʝ ʙʫʜʝʪ ʦʪʧʨʘʚʣʷʪʴ ʙʦʪ 

ʚʟʷʪʳ ʠʟ ʯʘʩʪʦʪʥʦʛʦ ʩʣʦʚʘʨʷ ʘʥʛʣʠʡʩʢʦʛʦ ʷʟʳʢʘ, ʪʦ ʝʩʪʴ ʵʪʠ ʩʣʦʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʘʥʛʣʠʡʩʢʦʡ ʨʝʯʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ, ʠ ʠʭ ʩʪʦʠʪ ʫʯʠʪʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʥʠʤʘʪʴ ʨʝʯʴ ʥʘ 

ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ. ɼʣʷ ʨʝʰʝʥʠʷ ʚʪʦʨʦʡ ʧʨʦʙʣʝʤʳ ʙʦʪ ʙʫʜʝʪ ʦʪʧʨʘʚʣʷʪʴ ʥʦʚʳʝ ʩʣʦʚʘ 

ʝʞʝʜʥʝʚʥʦ ʚ ʫʢʘʟʘʥʥʦʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʨʝʤʷ, ʥʘʧʦʤʠʥʘʷ ʝʤʫ, ʯʪʦ ʧʦʨʘ ʫʯʠʪʴ (ʧʦʚʪʦʨʷʪʴ) 

ʩʣʦʚʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʝ ʥʫʞʥʦ ʙʫʜʝʪ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʚʨʝʤʷ ʥʘ 

ʟʘʫʯʠʚʘʥʠʝ ʩʣʦʚ ð ʝʤʫ ʭʚʘʪʠʪ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ ʫʪʨʦʤ, ʚʝʯʝʨʦʤ ʠ, ʚ ʠʜʝʘʣʝ, ʥʝʩʢʦʣʴʢʦ 

ʧʦʚʪʦʨʝʥʠʡ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʜʥʷ, ʥʦ ʵʪʦ ʥʝ ʩʦʩʪʘʚʠʪ ʪʨʫʜʘ, ʠʙʦ ʩʝʛʦʜʥʷ ʩʤʘʨʪʬʦʥʳ ʚ ʨʫʢʘʭ 

ʚʣʘʜʝʣʴʮʘ ʧʦʯʪʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʜʥʷ, ʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʦʚʪʦʨʠʪʴ ʩʣʦʚʘ ʥʝ ʩʦʩʪʘʚʠʪ 

ʪʨʫʜʘ (ʚ ʦʯʝʨʝʜʠ ʚ ʤʘʛʘʟʠʥʝ, ʥʘʧʨʠʤʝʨ) ʊʘʢʞʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʧʨʦʤʝʞʫʪʦʢ 

ʤʝʞʜʫ ʧʝʨʚʳʤ ʜʥʝʤ ʟʘʫʯʠʚʘʥʠʷ ʠ ʧʦʚʪʦʨʝʥʠʝʤ ʛʨʫʧʧʳ ʩʣʦʚ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʳʭ ʩʣʦʚ ʚ ʜʝʥʴ 

(ʜʦ 10). ʅʘʢʦʥʝʮ, ʨʝʰʝʥʠʝ ʪʨʝʪʴʝʡ ʧʨʦʙʣʝʤʳ.. ʄʥʦʛʠʝ ʩʦʚʝʨʰʘʶʪ ʛʨʫʙʫʶ ʦʰʠʙʢʫ ʧʨʠ 
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ʠʟʫʯʝʥʠʠ ʥʦʚʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʩʣʦʚ, ʧʨʦʩʪʦ ʫʯʘ ʩʣʦʚʦ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ ʠ ʝʛʦ ʧʝʨʝʚʦʜ. 

ʂʘʢ ʙʳ ʭʦʨʦʰʦ ʚʳ ʝʛʦ ʥʝ ʚʳʫʯʠʣʠ, ʦʥʦ ʚʩʝ ʨʘʚʥʦ ʥʝ ʦʩʪʘʥʝʪʩʷ ʚ ʚʘʰʝʡ ʧʘʤʷʪʠ, ʪʦʣʴʢʦ ʝʩʣʠ 

ʚʳ ʥʝ ʠʩʧʦʣʴʟʫʝʪʝ ʵʪʦ ʩʣʦʚʦ ʝʞʝʜʥʝʚʥʦ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʨʷʜ ʣʠ. ɹʦʪ, ʦʪʧʨʘʚʣʷʷ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʣʦʚʦ ʩ ʧʝʨʝʚʦʜʦʤ, ʦʪʧʨʘʚʣʷʝʪ ʝʤʫ ʝʱʝ ʠ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʩʣʦʚʘ 

ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ. ʃʫʯʰʠʡ ʩʧʦʩʦʙ ʟʘʧʦʤʥʠʪʴ ʩʣʦʚʦ ʠ ʧʦʥʷʪʴ ʝʛʦ ʩʤʳʩʣ ð ʵʪʦ ʨʘʩʩʤʦʪʨʝʪʴ 

ʝʛʦ ʚ ʢʦʥʪʝʢʩʪʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʫʯʠʪʴ ʥʝʢʦʪʦʨʳʝ ʬʨʘʟʳ ʠ 

ʚʳʨʘʞʝʥʠʷ. 

ɺʳʚʦʜ 

ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʦʟʜʘʥʠʝ Telegram-ʙʦʪʘ ʷʚʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʨʦʙʣʝʤ ʠ ʨʝʰʘʝʪ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ: 

1. ʇʦʣʴʟʦʚʘʪʝʣʴ ʫʯʠʪ ʪʦʣʴʢʦ ʪʝ ʩʣʦʚʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʥʛʣʠʡʩʢʦʡ ʨʝʯʠ 

ʯʘʱʝ ʚʩʝʛʦ. 

2. ʇʦʣʴʟʦʚʘʪʝʣʴ ʚʩʝʛʜʘ ʫʚʝʨʝʥ, ʯʪʦ ʙʦʪ ʥʘʧʦʤʥʠʪ ʝʤʫ, ʯʪʦʙʳ ʪʦʪ ʚʳʫʯʠʣ (ʧʦʚʪʦʨʠʣ) 
ʩʣʦʚʘ. ʉʦʙʣʶʜʘʝʪʩʷ ʨʝʛʫʣʷʨʥʦʩʪʴ ð ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʫʩʣʦʚʠʡ ʫʩʧʝʰʥʦʛʦ ʠʟʫʯʝʥʠʷ 

ʷʟʳʢʘ. 

3. ʇʦʣʴʟʦʚʘʪʝʣʴ ʟʘʫʯʠʚʘʝʪ ʩʣʦʚʘ ʩʠʩʪʝʤʥʦ, ʧʨʦʩʤʘʪʨʠʚʘʷ ʧʨʠ ʵʪʦʤ ʧʨʠʤʝʨʳ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʳʫʯʝʥʥʳʭ ʩʣʦʚ ʚ ʧʨʝʜʣʦʞʝʥʠʷʭ. 

 
 

ʈʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʧʨʝʜʩʢʘʟʘʥʠʷ ʯʘʩʘ ʧʠʢʦʚʦʛʦ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ 

ʄʘʣʴʮʝʚ ʈʦʤʘʥ ɸʥʜʨʝʝʚʠʯ 
ʌʝʜʦʪʦʚ ɸʨʪʸʤ ʉʪʘʥʠʩʣʘʚʦʚʠʯ 

ʇʦʧʠʩʪʘʰ ʀʣʴʜʘʨ ɹʦʨʠʩʦʚʠʯ 
ʄɹʆʋ ʉʆʐ ˉ66, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʋʞʝ ʧʦʨʷʜʢʘ ʜʚʫʭʩʦʪ ʣʝʪ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʥʘʰʝʡ ʞʠʟʥʠ, ʠ ʟʘ ʵʪʦ ʚʨʝʤʷ 

ʦʥʦ ʟʘʥʷʣʦ ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʨʦʣʝʡ ʚ ʢʘʞʜʦʡ ʩʬʝʨʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ. ʆʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʝʟʜʝ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʣʘʪʠʪʴ. 

ɺ ʛʦʨʦʜʝ ʅʠʞʥʠʡ ʊʘʛʠʣ ʦʯʝʥʴ ʤʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʢʦʪʦʨʳʤ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʦʤʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʥʘʧʨʠʤʝʨ, ʅʠʞʥʝʪʘʛʠʣʴʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ. ʅʘ 

ʪʝʨʨʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʩʧʦʣʦʞʝʥʳ ʧʣʘʚʠʣʴʥʳʝ ʧʝʯʠ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʣʷʶʪ 

ʢʦʣʦʩʩʘʣʴʥʳʝ ʤʦʱʥʦʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʊʘʢʞʝ ʢʨʫʧʥʝʡʰʠʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʷʚʣʷʶʪʩʷ ʣʝʜʦʚʳʝ ʘʨʝʥʳ ʠ ʩʝʪʠ ʩʫʧʝʨʤʘʨʢʝʪʦʚ. 

ɿʘ ʯʨʝʟʤʝʨʥʦʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʜʘʥʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʝʞʝʛʦʜʥʦ ʚʳʥʫʞʜʝʥʳ 

ʧʣʘʪʠʪʴ ʰʪʨʘʬʳ, ʩʦʛʣʘʩʥʦ ʠʩʧʦʣʴʟʫʝʤʦʤʫ ʪʘʨʠʬʫ. 

ʈʝʰʠʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ ʧʨʠʟʚʘʥ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʧʨʦʜʫʢʪ çʏʘʩʇʠʢè. 

ʆʥ ʥʘʧʨʘʚʣʝʥ ʥʘ ʧʨʝʜʩʢʘʟʘʥʠʝ ʧʨʦʬʠʣʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʚ 

ʨʝʛʠʦʥʝ. ʇʦʣʫʯʝʥʥʳʡ ʯʘʩ ʧʦʟʚʦʣʠʪ ʢʨʫʧʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʟʘʨʘʥʝʝ ʫʟʥʘʚʘʪʴ ʯʘʩ ʧʠʢʦʚʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ, ʠ ʩʥʠʟʠʪʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʩʪʦʣʴʢʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʚʦʟʤʦʞʥʦ, ʩʵʢʦʥʦʤʠʚ ʧʨʠ ʵʪʦ ʥʘ ʪʘʨʠʬʝ. 

ʇʨʦʜʫʢʪ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʛʣʘʚʥʳʭ ʤʦʜʫʣʝʡ: ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ, Web-ʩʝʨʚʠʩ. 

ʇʝʨʚʳʤ ʤʦʜʫʣʝʤ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ. 

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʦʪʚʝʯʘʝʪ ʟʘ ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʟʘʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʦʩʣʝ ʩʙʦʨʘ ʚʩʝʭ 

ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʧʨʝʜʝʣʝʥʠʝ, ʢʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʣʠʷʶʪ ʥʘ ʪʦʯʥʦʩʪʴ 

ʧʨʝʜʩʢʘʟʘʥʠʷ. ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʦʪʦʙʨʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʭ 

ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʥʘʧʨʠʤʝʨ, ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ.  ɼʘʥʥʳʝ ʟʘ ʪʘʢʦʡ 

ʜʣʠʪʝʣʴʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʪʁ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʚʳʜʘʚʘʪʴ ʙʦʣʝʝ ʪʦʯʥʦʝ 

ʧʨʝʜʩʢʘʟʘʥʠʝ.   
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ɺʪʦʨʳʤ ʤʦʜʫʣʝʤ ʧʨʦʜʫʢʪʘ ʷʚʣʷʝʪʩʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ LSTM. ʆʥʘ ʩʣʫʞʠʪ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʬʠʣʷ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʙʫʜʫʱʝʤ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ. 

ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʩʦʩʪʦʠʪ ʠʟ ʩʧʝʮʠʘʣʴʥʳʭ ʩʣʦʝʚ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʤʥʦʞʝʩʪʚʦʤ 

ʥʝʡʨʦʥʦʚ. ʉʧʝʮʠʘʣʴʥʳʝ ʩʣʦʠ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʪʠʧʘ: 

ï  ʚʭʦʜʥʦʡ ʩʣʦʡ (ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʟʘʜʘʶʪʩʷ ʜʘʥʥʳʝ input), 

ï  ʩʢʨʳʪʳʡ ʩʣʦʡ (ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʧʨʝʜʩʢʘʟʘʥʠʝ hidden) 

ï  ʩʣʦʡ ʚʳʚʦʜʘ (ʢʦʪʦʨʳʡ ʚʳʚʦʜʠʪ ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ output) 

ɺʩʝ ʪʠʧʳ ʩʣʦʝʚ ʩʚʷʟʘʥʳ, ʥʘ ʵʪʠʭ ʩʚʷʟʷʭ ʟʘʜʘʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʚʝʩʘ, ʢʦʪʦʨʳʝ 

ʦʧʨʝʜʝʣʷʶʪ ʟʥʘʯʝʥʠʷ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʰʘʛʝ, ʩ ʧʦʤʦʱʴʶ ʧʦʜʙʦʨʘ ʚʝʩʦʚ ʠ 

ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʯʥʦʩʪʴ ʧʨʝʜʩʢʘʟʘʥʠʷ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ 

ʨʘʙʦʪʳ ʧʦʜʘʶʪʩʷ ʜʘʥʥʳʝ ʥʘ ʚʭʦʜ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʥʘʯʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. ɿʘʪʝʤ, ʩ ʧʦʤʦʱʴʶ ʚʝʩʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʘʢʪʠʚʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ 

ʚʳʯʠʩʣʝʥʠʝ ʠ ʧʨʝʜʩʢʘʟʘʥʠʝ ʟʥʘʯʝʥʠʷ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ. ʅʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʠʪʦʛʦʚʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʫʜʘʣʦʩʴ ʧʨʝʜʩʢʘʟʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʉʭʝʤʘ 

ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩ.1. ʉʭʝʤʘ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʠ ʧʨʠʤʝʨ ʛʠʧʝʨʧʘʨʘʤʝʪʨʦʚ 

 

ʊʨʝʪʠʡ ʤʦʜʫʣʴ ʧʨʦʜʫʢʪʘ ð ʵʪʦ web-ʩʝʨʚʠʩ ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ. ɹʘʟʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ 

ʛʣʘʚʥʳʤ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʆʥʘ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʜʘʚʘʪʴ ʠ ʭʨʘʥʠʪ ɹʜʘʥʥʳʝ 

ʤʝʞʜʫ ʤʦʜʫʣʷʤʠ. Web-ʩʝʨʚʠʩ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʣʠʝʥʪʦʤ, ʯʪʦʙʳ ʚ ʠʪʦʛʝ ʢʣʠʝʥʪ ʤʦʛ ʫʟʥʘʪʴ ʯʘʩ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʘʚʪʦʨʠʟʦʚʘʚʰʠʩʴ ʚ ʩʠʩʪʝʤʝ ʯʝʨʝʟ ʙʨʘʫʟʝʨ. 

ʈʘʙʦʪʘ ʚʩʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʨʛʘʥʠʟʦʚʘʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʂʣʠʝʥʪ ʟʘʭʦʜʠʪ ʥʘ Web-ʩʝʨʚʠʩ ʠ ʟʘʧʨʘʰʠʚʘʝʪ ʯʘʩ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʜʝʥʴ. Web-ʩʝʨʚʠʩ ʟʘʧʫʩʢʘʝʪ ʟʘʜʘʯʫ ʩʙʦʨʘ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʘ ʥʘʯʠʥʘʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʩʙʦʨ ʜʘʥʥʳʭ ʩ ʩʘʡʪʦʚ ʠ ʧʝʨʝʜʘʝʪ ʩʦʙʨʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʥʘ 

ʦʩʥʦʚʝ ʩʦʙʨʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʯʘʩ ʧʠʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ. ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʟʘʧʠʩʳʚʘʝʪ ʧʨʝʜʩʢʘʟʘʥʥʳʡ ʯʘʩ ʩʥʦʚʘ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. Web-

ʩʝʨʚʠʩ ʟʘʚʝʨʰʘʝʪ ʟʘʜʘʯʫ ʠ ʧʝʨʝʜʘʝʪ ʢʣʠʝʥʪʫ ʥʝʦʙʭʦʜʠʤʫʶ ʝʤʫ ʠʥʬʦʨʤʘʮʠʶ. 

ɼʘʥʥʳʡ ʧʨʦʜʫʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʬʝʨʫ B2B ʠ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʧʦ ʧʦʜʧʠʩʢʝ ʥʘ 

Web-ʩʝʨʚʠʩ, ʧʦ ʦʜʥʦʤʫ ʠʟ ʪʘʨʠʬʦʚ: 

1. ʅʝʜʝʣʷ - 3 ʪʳʩ. ʨʫʙʣʝʡ 

2. ʄʝʩʷʮ - 10 ʪʳʩ. ʨʫʙʣʝʡ 

3. ʇʦʣʛʦʜʘ - 50 ʪʳʩ. ʨʫʙʣʝʡ 

4. ɻʦʜ - 85 ʪʳʩ. ʨʫʙʣʝʡ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʨʳʥʦʢ ʚ ʛʦʨʦʜʝ ʅʠʞʥʝʤ ʊʘʛʠʣʝ, ʙʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʦʩʥʦʚʥʦʡ 

ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʦʡ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʪʘʢʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʢ ʦʪʝʣʠ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʝʪʠ ʩʫʧʝʨʤʘʨʢʝʪʦʚ. 
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ʀʪʦʛʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʧʨʦʩʪʦʡ 

Web-ʩʝʨʚʠʩ ʠ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʧʨʦʬʠʣʴ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ 

ʩʣʝʜʫʶʱʠʡ ʜʝʥʴ ʩ ʪʦʯʥʦʩʪʴʶ 67%.   

ɼʘʣʴʥʝʡʰʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʫʚʝʣʠʯʝʥʠʝ ʪʦʯʥʦʩʪʠ ʟʘ ʩʯʝʪ 

ʧʦʜʙʦʨʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʨʘʙʦʪʢʫ Web-ʩʝʨʚʠʩʘ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ 

ʧʦʣʥʦʮʝʥʥʦʛʦ ʣʠʯʥʦʛʦ ʢʘʙʠʥʝʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʢʠ 

ʧʨʝʜʩʢʘʟʘʥʠʡ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʫ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʧʦʣʥʦʡ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

 

 
ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʜʥʳʭ 

ʜʦʙʘʚʦʢ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ 

ʉʤʠʨʥʦʚ ɸ. ɸ. 

ʎʝʥʪʨ ʅʊʊʄ 

ʌʂʇ çʅʊʀʀʄè, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺ ʥʘʰʝ ʚʨʝʤʷ, ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʝ ʧʠʱʝʚʳʝ 

ʜʦʙʘʚʢʠ, ʵʪʦ ʘʨʦʤʘʪʠʟʘʪʦʨʳ, ʵʤʫʣʴʛʘʪʦʨʳ, ʩʪʘʙʠʣʠʟʘʪʦʨʳ, ʢʨʘʩʠʪʝʣʠ, ʢʦʥʩʝʨʚʘʥʪʳ ʠ 

ʧʨʦʯʠʝ ʚʝʱʝʩʪʚʘ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʚʥʝʰʥʠʡ ʚʠʜ ʧʨʦʜʫʢʪʘ, ʘ ʪʘʢʞʝ ʝʛʦ 

ʩʪʨʫʢʪʫʨʫ, ʚʢʫʩ ʠ ʟʘʧʘʭ, ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʠ ʪ. ʜ. 

ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ ʚ ʩʪʨʘʥʘʭ ɽʚʨʦʩʦʶʟʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ 

ʥʫʤʝʨʘʮʠʠ, ʢʦʪʦʨʘʷ ʜʝʡʩʪʚʫʝʪ ʩ 1953 ʛʦʜʘ. ʂʘʞʜʘʷ ʜʦʙʘʚʢʘ ʠʤʝʝʪ ʫʥʠʢʘʣʴʥʳʡ ʥʦʤʝʨ, 

ʥʘʯʠʥʘʶʱʠʡʩʷ ʩ ʙʫʢʚʳ çEè, ʩʧʝʮʠʘʣʴʥʳʡ ʢʦʜ-ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʩʝʡʯʘʩ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʚʩʝʤʫ ʤʠʨʫ.  

ʇʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʙʳʚʘʶʪ ʧʨʠʨʦʜʥʦʛʦ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʘʭ, ʦʩʦʙʝʥʥʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʩʪʘʪʦʯʥʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʚʨʝʜʥʳʝ ʜʦʙʘʚʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʘʥʝʩʪʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʫʨʦʥ ʟʜʦʨʦʚʴʶ 

ʯʝʣʦʚʝʢʘ, ʪʝʤ ʙʦʣʝʝ, ʝʩʣʠ ʫʧʦʪʨʝʙʣʷʪʴ ʠʭ ʨʝʛʫʣʷʨʥʦ ʠ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. ʅʦ ʥʝ ʩʪʦʠʪ 

ʙʦʷʪʴʩʷ ʚʩʝʭ ʧʠʱʝʚʳʭ ʜʦʙʘʚʦʢ, ʧʦʨʦʡ, ʟʘ ʤʘʨʢʠʨʦʚʢʦʡ çɽè ʩʢʨʳʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʨʝʜʥʘʷ ʠ 

ʦʧʘʩʥʘʷ ʭʠʤʠʷ, ʥʦ ʠ ʙʝʟʦʙʠʜʥʳʝ ʠ ʜʘʞʝ ʧʦʣʝʟʥʳʝ ʚʝʱʝʩʪʚʘ.  

ʇʦʢʫʧʘʪʝʣʴ, ʩʪʦʣʢʥʫʚʰʠʡʩʷ ʩ ʥʝʟʥʘʢʦʤʳʤ ʤʠʨʦʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ, 

ʥʫʞʜʘʝʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʜʜʝʨʞʢʝ.  

ʅʘ ʨʳʥʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʤʦʙʠʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʣʠʯʠʷ ʚʨʝʜʥʳʭ ʜʦʙʘʚʦʢ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ, ʥʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ 

ʤʦʙʠʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʝ ʠʤʝʶʪ ʨʫʩʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. ʅʝ ʚʩʝ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʶʪ 

ʧʦʣʥʦʛʦ ʩʧʠʩʢʘ, ʘ ʪʘʢʞʝ ʨʘʟʚʝʨʥʫʪʦʡ ʠ ʧʨʦʚʝʨʝʥʥʦʡ ʧʦ ʚʩʝʤ ɻʆʉʊʘʤ ʠ ʉʘʥʇʀʅʘʤ 

ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʢʘʞʜʦʡ ʜʦʙʘʚʢʝ. ʆʪʩʫʪʩʪʚʫʝʪ ʚ ʵʪʠʭ ʧʨʠʣʦʞʝʥʠʷʭ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʊʘʢʞʝ ʦʜʥʠʤ ʠʟ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ ʜʘʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʦʥʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ 

ʦʪ ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʥʘʟʚʘʥʠʷ ʜʦʙʘʚʢʠ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʫʜʦʙʥʦ, ʪ.ʢ. ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ 

ʚʘʨʠʘʮʠʠ ʦʧʠʩʘʥʠʷ ʜʦʙʘʚʦʢ, ʥʝ ʪʦʣʴʢʦ ʥʦʤʝʨʘʤʠ, ʥʦ ʠ ʧʦʣʥʳʤ ʥʘʟʚʘʥʠʝʤ, ʧʦʨʦʡ ʦʯʝʥʴ 

ʩʣʦʞʥʳʤ ʚ ʥʘʧʠʩʘʥʠʠ. ʀʩʢʣʶʯʝʥʠʝʤ, ʩʪʘʣʦ ʧʨʠʣʦʞʝʥʠʝ ʦʪ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʚ 

OutScanner, ʢʦʪʦʨʦʝ ʧʨʝʜʣʘʛʘʝʪ ʚʳʷʚʣʷʪʴ ʜʦʙʘʚʢʠ ʯʝʨʝʟ ʩʢʘʥʠʨʦʚʘʥʠʝ ʰʪʨʠʭ-ʢʦʜʘ. ʅʘ ʥʘʰ 

ʚʟʛʣʷʜ, ʫ ʵʪʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠʤʝʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʩʢʘʥʝʨ ʦʧʨʝʜʝʣʷʝʪ ʣʠʰʴ 

ʪʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʩʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʧʨʠʚʷʟʘʚ ʩʚʦʡ ʦʪʟʳʚ ʢ ʰʪʨʠʭ-ʢʦʜʫ 

ʧʨʦʜʫʢʪʘ. ʊʘʢʞʝ, ʵʪʦ ʥʝ ʤʦʞʝʪ ʠ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ 

ʩʧʠʩʦʢ ʧʨʦʜʫʢʪʦʚ.  

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʤʦʯʴ ʧʦʢʫʧʘʪʝʣʶ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʥʝʟʥʘʢʦʤʳʤ ʩʦʩʪʘʚʦʤ ʧʨʦʜʫʢʪʦʚ, 

ʤʳ ʨʝʰʠʣʠ ʩʦʟʜʘʪʴ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ çɽ-ʩʢʘʥʝʨè, ʧʦʟʚʦʣʷʶʱʝʝ ʙʳʩʪʨʦ ʠ ʙʝʟ ʪʨʫʜʘ 

ʦʧʨʝʜʝʣʷʪʴ ʥʘʣʠʯʠʝ ʚʨʝʜʥʳʭ ʜʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ ʜʦʙʘʚʦʢ ʚ ʧʨʦʜʫʢʪʘʭ ʧʠʪʘʥʠʷ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʯʝʥʴ ʯʘʩʪʦ ʧʨʠ ʧʦʢʫʧʢʝ ʧʨʦʜʫʢʪʦʚ ʚ ʩʫʧʝʨʤʘʨʢʝʪʘʭ ʫ ʧʦʢʫʧʘʪʝʣʝʡ ʥʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʥʠʤʘʪʝʣʴʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʩʦʩʪʘʚʦʤ ʪʦʚʘʨʦʚ (ʥʝ ʭʚʘʪʘʝʪ ʥʘ ʵʪʦ ʚʨʝʤʝʥʠ 
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ʠʣʠ ʦʩʪʨʦʪʳ ʟʨʝʥʠʷ), ʤʳ ʨʘʟʨʘʙʦʪʘʣʠ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʢʘʥʝʨʘ ʩʦʩʪʘʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ. ʇʦʢʫʧʘʪʝʣʶ ʧʨʦʩʪʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʚʝʩʪʠ ʢʘʤʝʨʫ ʩʚʦʝʛʦ ʩʤʘʨʪʬʦʥʘ ʥʘ ʫʧʘʢʦʚʢʫ, 

ʛʜʝ ʫʢʘʟʘʥ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ, ʠ ʧʨʦʛʨʘʤʤʘ ɽ-ʩʢʘʥʝʨ ʚʳʚʝʜʝʪ ʥʘ ʵʢʨʘʥ ʩʦʩʪʘʚ ʣʶʙʦʛʦ 

ʧʦʥʨʘʚʠʚʰʝʛʦʩʷ ʪʦʚʘʨʘ. ɺʩʝ ʧʠʱʝʚʳʝ ʜʦʙʘʚʢʠ ʠʤʝʶʪ ʜʝʪʘʣʴʥʳʝ ʦʧʠʩʘʥʠʷ, ʧʦʵʪʦʤʫ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʚ ʧʨʠʣʦʞʝʥʠʠ. ʉʘʤʳʝ ʦʧʘʩʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʧʦʢʫʧʘʪʝʣʴ ʦʜʥʦʟʥʘʯʥʦ ʟʘʭʦʯʝʪ ʠʩʢʣʶʯʠʪʴ ʠʟ ʩʚʦʝʛʦ ʨʘʮʠʦʥʘ, ʙʫʜʫʪ ʚʳʥʝʩʝʥʳ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʦʧ-ʣʠʩʪʳ. 

ɽ-ʩʢʘʥʝʨ ʧʦʤʦʛʘʝʪ ʨʘʟʦʙʨʘʪʴʩʷ, ʢʘʢʠʝ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ ʤʦʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ, ʘ ʦʪ 

ʢʘʢʠʭ ʣʫʯʰʝ ʦʪʢʘʟʘʪʴʩʷ, ʧʦʟʚʦʣʷʷ ʯʝʣʦʚʝʢʫ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ 

ʧʠʪʘʥʠʷ. ʋʟʥʘʪʴ, ʢʘʢʠʝ ʚʨʝʜʥʳʝ ʠʣʠ ʧʦʣʝʟʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʚʳʙʨʘʥʥʦʤ 

ʧʨʦʜʫʢʪʝ, ʚʦʟʤʦʞʥʦ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: 

ʉʧʦʩʦʙ 1. ʈʫʯʥʦʡ ʚʚʦʜ ï ʜʦʙʘʚʠʪʴ ʚ ʩʪʨʦʢʫ ʧʦʠʩʢʘ ʥʦʤʝʨ ɽ-ʜʦʙʘʚʢʠ. 

ʉʧʦʩʦʙ 2. ʉʢʘʥʠʨʦʚʘʥʠʝ ʪʝʢʩʪʘ ï ʥʘʚʝʩʪʠ ʢʘʤʝʨʫ ʩʤʘʨʪʬʦʥʘ ʥʘ ʫʧʘʢʦʚʢʫ, ʛʜʝ 

ʫʢʘʟʘʥ ʩʦʩʪʘʚ ʧʨʦʜʫʢʪʦʚ, ʠ ʧʨʦʛʨʘʤʤʘ ɽ-ʩʢʘʥʝʨ ʩʨʘʟʫ ʞʝ ʚʳʚʝʜʝʪ ʥʘ ʵʢʨʘʥ ʚʩʶ 

ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ (ʉʤ.: ʈʠʩ. 1). 

 

 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çɽ-ʩʢʘʥʝʨè 

 

 

ʉʘʤʳʝ ʦʧʘʩʥʳʝ ʠʥʛʨʝʜʠʝʥʪʳ, ʜʣʷ ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʤʦʞʥʦ ʚʳʥʝʩʪʠ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʩʪʦʧ-ʣʠʩʪʳ, ʯʪʦ ʚʘʞʥʦ ʧʨʠ ʥʘʣʠʯʠʠ, ʥʘʧʨʠʤʝʨ, ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

ɺ ʤʦʙʠʣʴʥʦʤ ʧʨʠʣʦʞʝʥʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠʩʪʦʨʠʶ, ʛʜʝ ʫʢʘʟʘʥʳ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʝʤʳʝ ɽ-ʜʦʙʘʚʢʠ. ʂʘʞʜʳʡ ʠʟ 5 ʫʨʦʚʥʝʡ çʧʦʣʝʟʥʦʩʪʠïʦʧʘʩʥʦʩʪʠè ʦʪʤʝʯʝʥ, ʜʣʷ 

ʫʜʦʙʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʚʝʪʦʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʢʘʞʜʘʷ ʜʦʙʘʚʢʘ ʠʤʝʝʪ ʩʚʦʡ ʫʨʦʚʝʥʴ ʦʪ 

çʧʦʣʝʟʥʦʡè ʜʦ çʦʯʝʥʴ ʦʧʘʩʥʦʡè. (ʉʤ.: ʈʠʩ. 2).   

 

 
 

ʈʠʩ. 2. ʋʨʦʚʥʠ çʧʦʣʝʟʥʦʩʪʠïʦʧʘʩʥʦʩʪʠè 

 

ʇʦʩʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ (ʠʣʠ ʨʫʯʥʦʛʦ ʚʚʦʜʘ), ʧʦ ʥʘʡʜʝʥʥʳʤ ʚ ʧʨʦʜʫʢʪʝ ʜʦʙʘʚʢʘʤ, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ:  

ï ʧʦʣʥʦʝ ʥʘʟʚʘʥʠʝ ʜʦʙʘʚʢʠ, ʢʘʪʝʛʦʨʠʷ ʢ ʢʦʪʦʨʦʡ ʦʥʘ ʦʪʥʦʩʠʪʩʷ; 

ï ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ;  

ï ʚʣʠʷʥʠʝ ʢʦʥʢʨʝʪʥʦʡ ʜʦʙʘʚʢʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ;  
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ï ʨʘʟʨʝʰʝʥʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʜʦʙʘʚʢʠ ʚ ʧʠʱʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɼʦʙʘʚʢʠ ʠʟ ʩʪʦʧ-ʣʠʩʪʘ ʙʫʜʫʪ ʦʪʤʝʯʝʥʳ ʩʧʝʮʠʘʣʴʥʳʤ ʟʥʘʯʢʦʤ (ʉʤ.: ʈʠʩ. 3).   

 

 
 

ʈʠʩ. 3. ɼʦʙʘʚʢʠ ʠʟ ʩʪʦʧ-ʣʠʩʪʘ 

 

ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʤʘʨʪʬʦʥʦʚ ʠ ʧʣʘʥʰʝʪʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ  çɽ-ʩʢʘʥʝʨè 

ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʩʣʝʜʷʪ ʟʘ ʩʚʦʠʤ ʧʠʪʘʥʠʝʤ, ʟʘ ʧʨʘʚʠʣʴʥʳʤ ʨʘʮʠʦʥʦʤ 

ʧʠʪʘʥʠʷ ʜʣʷ ʩʚʦʠʭ ʤʘʣʝʥʴʢʠʭ ʜʝʪʝʡ (ʚ ʧʨʠʣʦʞʝʥʠʠ ʤʦʞʥʦ ʧʦʩʤʦʪʨʝʪʴ ʢʘʢʠʝ ʜʦʙʘʚʢʠ ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʣʝʟʥʳ, ʘ ʢʘʢʠʝ ʥʝʜʦʧʫʩʪʠʤʳ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ). ʊʘʢʞʝ ʜʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ 

ʙʫʜʝʪ ʧʦʣʝʟʥʳʤ ʠ ʜʣʷ ʧʦʢʫʧʘʪʝʣʝʡ, ʠʤʝʶʱʠʭ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʚʳʙʦʨʝ ʧʨʦʜʫʢʪʦʚ, ʥʘʧʨʠʤʝʨ, 

ʠʟ-ʟʘ ʘʣʣʝʨʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʟʘʙʦʣʝʚʘʥʠʡ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ ʠ ʪ.ʧ. 

ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ: 

- ʣʝʛʢʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ;  

- ʥʘʣʠʯʠʝ ʧʦʣʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʙʘʚʢʘʭ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ, 

ʉʘʥʇʀʅ; 

- ʙʳʩʪʨʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʜʫʢʪʦʚ, ʯʝʨʝʟ ʩʢʘʥʠʨʦʚʘʥʠʝ 

ʪʝʢʩʪʘ; 

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʩʧʠʩʦʢ ʦʧʘʩʥʳʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ï ʥʘʣʠʯʠʝ ʩʪʦʧ-ʣʠʩʪʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ çɽ-ʩʢʘʥʝʨè ʥʘʤʠ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ: Node.JS 10.0; Tesseract 4.0ɓ; Express 4.16.3; Android Studio 3.1.1; 

Java JDK 9; JSON; XML; mongoDB. ɼʘʣʴʥʝʡʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʨʘʙʦʪʳ çɽ-ʩʢʘʥʝʨʘè 

ʚʦʟʤʦʞʥʦ ʚ ʢʦʩʤʝʪʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʜʝ ʪʘʢʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʧʦʣʝʟʥʳʝ, 

ʪʘʢ ʠ ʚʨʝʜʥʳʝ ʜʦʙʘʚʢʠ.  

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʪʘʣʴʥʦʡ ʠ ʪʠʪʘʥʦʚʦʡ ʪʘʨʝʣʴʯʘʪʦʡ ʧʨʫʞʠʥʳ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

 

ʊʶʪʠʢʦʚʘ ɸ. ʅ., 

ʉʘʚʝʣʴʝʚʘ ʄ. ɸ., 

ɻɸʇʆʋ ʉʆ çɺʉɸʄʊè, ʛ. ɺʝʨʭʥʷʷ ʉʘʣʜʘ 

ʎʝʣʴʶ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʝʬʦʨʤʘʮʠʠ 

ʩʪʘʣʴʥʦʡ ʠ ʪʠʪʘʥʦʚʦʡ ʪʘʨʝʣʴʯʘʪʳʭ ʧʨʫʞʠʥ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɼʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʥʦʚʘʥ ʥʘ ʛʠʙʨʠʜʥʦʤ ʧʦʜʭʦʜʝ, ʩʦʯʝʪʘʶʱʠʤ ʚ ʩʝʙʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʷʯʝʝʢ ɺʦʨʦʥʦʚʘ ʠ ʢʦʥʝʯʥʦ-ʵʣʝʤʝʥʪʥʳʡ ʤʝʪʦʜ. ʕʪʦ ʩʦʯʝʪʘʥʠʝ ʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʆʄɼ, ʚ ʯʘʩʪʥʦʩʪʠ ï ʰʪʘʤʧʦʚʢʠ. ɺ ʧʨʦʮʝʩʩʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʦʩʪʦʷʥʠʝ: 

ʥʘʧʨʷʞʝʥʠʝ, ʧʝʨʝʤʝʱʝʥʠʝ, ʩʢʦʨʦʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʪ.ʜ. 

ɿʘ ʦʩʥʦʚʫ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʮʝʩʩʘ ʜʝʬʦʨʤʘʮʠʠ ʪʘʨʝʣʴʯʘʪʦʡ ʧʨʫʞʠʥʳ ʷ ʚʟʷʣʘ 

ʜʚʘ ʧʣʦʩʢʠʭ ʜʠʩʢʘ ʩ ʦʪʚʝʨʩʪʠʝʤ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ʠʟʛʦʪʦʚʣʝʥ ʠʟ ʨʝʩʩʦʨʥʦ-ʧʨʫʞʠʥʥʦʡ ʩʪʘʣʠ 

ʤʘʨʢʠ 51 ʍʌɸ, ʘ ʚʪʦʨʦʡ ï ʠʟ ʪʠʪʘʥʦʚʦʛʦ ʩʧʣʘʚʘ ɺʊ-16.  
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ʇʨʦʮʝʩʩ ʜʝʬʦʨʤʘʮʠʠ ʚ QFORM ʤʦʞʥʦ ʦʪʩʣʝʜʠʪʴ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

ʉʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ, ʊʝʤʧʝʨʘʪʫʨʘ ʜʝʬʦʨʤʘʮʠʠ, ɺʝʢʪʦʨ ʜʝʬʦʨʤʘʮʠʠ, ʇʨʦʚʝʣʘ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʚ ʧʨʦʛʨʘʤʤʝ QFORRM. ʈʝʟʫʣʴʪʘʪʳ: 

 

ʈʠʩ.1 

ʇʨʠ ʰʪʘʤʧʦʚʢʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʪʦʯʢʠ ʟʘʛʦʪʦʚʢʠ ʧʦʣʫʯʠʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʧʝʨʝʤʝʱʝʥʠʷ. ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʧʨʠ ʵʪʦʤ ʥʝ ʠʟʤʝʥʷʣʦʩʴ, ʪʦ ʟʘʛʦʪʦʚʢʘ 

ʧʝʨʝʤʝʱʘʣʘʩʴ ʢʘʢ ʞʝʩʪʢʦʝ ʮʝʣʦʝ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʩʩʪʦʷʥʠʡ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʧʦʷʚʠʣʠʩʴ 

ʜʝʬʦʨʤʘʮʠʠ, ʧʨʠʚʝʜʰʠʝ ʢ ʠʟʤʝʥʝʥʠʶ ʬʦʨʤʳ ʟʘʛʦʪʦʚʢʠ ʚ ʬʦʨʤʫ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ. ʆʙʱʠʡ 

ʧʨʦʮʝʩʩ ʜʝʬʦʨʤʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʩʪʫʧʝʥʝʡ: ʫʧʨʫʛʘʷ ʜʝʬʦʨʤʘʮʠʷ ʜʦ ůŰ, ʠ ʧʣʘʩʪʠʯʝʩʢʘʷ 

ʦʪ ůŰ ʜʦ ůʚ . ʉʤʦʜʝʣʠʨʦʚʘʚ ʧʣʘʩʪʠʯʝʩʢʫʶ ʜʝʬʦʨʤʘʮʠʶ, ʚʠʜʠʤ, ʯʪʦ ʙʦʣʴʰʘʷ ʯʘʩʪʴ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʙʣʘʩʪʠ ʜʦ ʧʨʝʜʝʣʘ ʪʝʢʫʯʝʩʪʠ ůŰ. ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʠ 

ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʴ ʜʝʬʦʨʤʘʮʠʠ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ ʙʫʜʝʪ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ 

ʤʝʥʴʰʝ ʣʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʝʣʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ʊʝʭʥʦʣʦʛʠʷ ʠ ʧʘʨʘʤʝʪʨʳ  ʛʣʘʚʥʦʡ ʦʧʝʨʘʮʠʠ - ʃʠʩʪʦʚʦʡ ʰʪʘʤʧʦʚʢʠ ʠʤʝʶʪ ʩʭʦʞʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʠʥʩʪʨʫʤʝʥʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʜʝʬʦʨʤʘʮʠʠ ʩʪʘʣʴʥʦʡ ʧʨʫʞʠʥʳ, ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʣʷ ʜʝʬʦʨʤʘʮʠʠ ʪʠʪʘʥʦʚʦʡ ʧʨʫʞʠʥʳ. ɺʝʣʠʯʠʥʘ ʦʩʪʘʪʦʯʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʫ 

ʧʨʫʞʠʥ ʙʫʜʫʪ ʩʭʦʞʠ. 

ʇʨʫʞʠʥʳ ʠʟ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ ʢʦʤʧʘʢʪʥʝʝ ʠ ʣʝʛʯʝ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʩʪʘʣʴʥʳʭ 

ʧʨʫʞʠʥ. ʇʦʚʳʰʝʥʥʘʷ ʵʥʝʨʛʦʝʤʢʦʩʪʴ ʧʨʫʞʠʥ ʠʟ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʩʠʣʝ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʢʘʢ ʫ ʩʪʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ, ʧʨʦʠʟʚʦʜʠʪʴ 

ʙʦʣʴʰʫʶ ʨʘʙʦʪʫ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ ʚʟʘʤʝʥ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʫʞʠʥʥʳʭ 

ʩʪʘʣʝʡ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʤʘʩʩʳ ʧʨʫʞʠʥʳ ʅʘʢʘʧʣʠʚʘʝʤʘʷ ʠʣʠ 

ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʵʥʝʨʛʠʷ ʥʘ ʝʜʠʥʠʮʫ ʤʘʩʩʳ ʪʠʪʘʥʦʚʦʡ ʧʨʫʞʠʥʳ ʚ 2-3 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʫ 

ʩʪʘʣʴʥʳʭ ʧʨʫʞʠʥ. ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʫʞʠʥʦʡ ʠʟ ʭʨʦʤ-ʥʠʢʝʣʝʚʦʛʦ ʩʧʣʘʚʘ ʘʥʘʣʦʛʠʯʥʘʷ 

ʪʠʪʘʥʦʚʘʷ ʧʨʫʞʠʥʘ ʙʫʜʝʪ ʥʘ 30-40% ʜʦʨʦʞʝ, ʦʜʥʘʢʦ ʧʦʚʳʰʝʥʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ ʠ ʨʷʜ 

ʫʥʠʢʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʤʥʦʛʦʢʨʘʪʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪ ʧʦʥʝʩʝʥʥʳʝ ʟʘʪʨʘʪʳ. 

ʇʨʦʚʝʜʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʠʪʘʥʦʚʘʷ ʪʘʨʝʣʴʯʘʪʘʷ ʧʨʫʞʠʥʘ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʪʘʨʝʣʴʯʘʪʫʶ ʧʨʫʞʠʥʫ, ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ ʨʝʩʩʦʨʥʦ-

ʧʨʫʞʠʥʥʦʡ ʩʪʘʣʠ, ʪ.ʢ. ʙʫʜʝʪ ʠʤʝʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ. 
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ʈʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʙʦʥʝʥʪʘ ʧʨʠ ʩʦʚʝʨʰʝʥʠʠ ʪʝʣʝʬʦʥʥʳʭ ʨʘʟʛʦʚʦʨʦʚ 

ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʐʠʨʦʢʠʭ ɸ. ɸ. 

ʀʣʴʠʥ ʉ. ʇ.   

ɸʥʜʨʝʷʩ ɸ.  

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʇʨʝʜʩʪʘʚʴʪʝ ʩʝʙʝ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ: ʇʨʝʩʪʘʨʝʣʦʤʫ ʯʝʣʦʚʝʢʫ ʧʦʟʚʦʥʠʣʠ ʩ ʧʨʦʩʴʙʦʡ ʦ 

ʤʘʪʝʨʠʘʣʴʥʦʡ  ʧʦʤʦʱʠ ʷʢʦʙʳ ʦʪ ʣʠʮʘ ʜʨʫʟʝʡ ʠʣʠ ʨʦʜʩʪʚʝʥʥʠʢʦʚ. ɽʩʪʝʩʪʚʝʥʥʦ, ʣʶʜʠ 

ʧʨʝʢʣʦʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʚ ʩʠʣʫ ʩʚʦʝʡ ʜʦʚʝʨʯʠʚʦʩʪʠ ʚʝʜʫʪʩʷ ʥʘ ʧʦʜʦʙʥʳʝ ʧʨʦʚʦʢʘʮʠʠ.   

ɼʨʫʛʦʡ ʧʨʠʤʝʨ-ʧʦʧʳʪʢʘ ʭʠʱʝʥʠʷ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʠ ʮʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʫ ʢʨʫʧʥʳʭ 

ʢʦʤʧʘʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʣʝʬʦʥʥʦʛʦ ʨʘʟʛʦʚʦʨʘ ʩ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴ ʥʘʰʝʛʦ ʧʨʦʝʢʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ʦʙʝʟʦʧʘʩʠʪʴ ʣʶʜʝʡ ʦʪ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ñʪʝʣʝʬʦʥʥʳʭ ʘʪʘʢò. 

ʀʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚʳʪʝʢʘʝʪ ʨʷʜ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʵʪʦ ʦʙʝʟʦʧʘʩʠʪʴ 

ʣʶʜʝʡ ʦʪ ʤʦʰʝʥʥʠʢʦʚ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʭʠʱʝʥʠʝ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ. ʀ ʥʘʢʦʥʝʮ, 

ʧʦʚʳʩʠʪʴ ʦʙʱʫʶ ʦʩʚʝʜʦʤʣʝʥʥʦʩʪʴ ʘʙʦʥʝʥʪʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʳʭ ʟʘʜʘʯ ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʙʠʣʴʥʦʝ android-

ʧʨʠʣʦʞʝʥʠʝ(ʩʤ. ʨʠʩ.1). ʇʦʩʪʫʧʘʶʱʠʡ ʪʝʣʝʬʦʥʥʳʡ ʟʚʦʥʦʢ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʥʘʰʝʤ 

ʧʨʠʣʦʞʝʥʠʠ, ʛʜʝ ʥʦʤʝʨ ʧʨʦʚʝʨʷʝʪʩʷ ʧʦ ʙʘʟʝ ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʢʦʤʤʝʥʪʘʨʠʠ ʢ 

ʪʝʣʝʬʦʥʥʳʤ ʥʦʤʝʨʘʤ ʦʪʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʙʦʥʝʥʪ ʩʤʦʞʝʪ ʫʚʠʜʝʪʴ, ʢʪʦ ʠʤʝʥʥʦ ʝʤʫ ʟʚʦʥʠʪ. 

 
  

ʏʪʦʙʳ ʨʝʘʣʠʟʦʚʘʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Python, ʥʝʡʨʦʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ (ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʥʦʤʝʨʦʚ ʧʦ ʢʦʤʤʝʥʪʘʨʠʷʤ) ʠ ʪʝʭʥʦʣʦʛʠʶ XPath (ʜʣʷ ʩʙʦʨʘ ʜʘʥʥʳʭ). ɹʨʘʣʠ ʤʳ ʠʥʬʦʨʤʘʮʠʶ 

ʠʟ ʙʘʟ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʩʘʡʪʦʚ (ʩʦʙʨʘʥʦ 94870 ʢʦʤʤʝʥʪʘʨʠʝʚ ʠ 80000 ʪʝʣʝʬʦʥʥʳʭ 

ʥʦʤʝʨʦʚ). ʉʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʬʦʨʤʘʪ json ʠ ʦʪʧʨʘʚʣʷʣʠʩʴ ʥʘ 

ʜʘʣʴʥʝʡʰʫʶ ʧʨʝʜʦʙʨʘʙʦʪʢʫ. ʇʦʣʫʯʝʥʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ ʤʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʚ ʩʣʦʚʘʨʴ 

ʫʥʠʢʘʣʴʥʳʭ ʩʣʦʚ ʠ ʧʨʝʦʙʨʘʟʫʝʤ ʚ ʜʚʦʠʯʥʳʡ ʢʦʜ ʜʣʷ ʨʘʙʦʪʳ ʩ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʦʰʠʙʢʦʡ 

crossentropy. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʚʝ ʤʦʜʝʣʠ ʥʝʡʨʦʩʝʪʠ ï ʤʥʦʛʦʩʣʦʡʥʳʡ ʧʝʨʩʝʧʪʨʦʥ (MLP) ʠ 

ʩʝʪʠ ʜʦʣʛʦʡ ʢʨʘʪʢʦʩʨʦʯʥʦʡ ʧʘʤʷʪʠ (LSTM) 

MLP ʩʦʩʪʦʠʪ ʠʟ ʚʭʦʜʥʦʛʦ ʩʣʦʷ, 1 ʩʢʨʳʪʦʛʦ ʠ ʚʳʭʦʜʥʦʛʦ. ʊʘʢ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʦʤʝʨʦʚ ʩ 

ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʠ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʦ, ʥʝʧʦʜʢʫʧʥʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ. 

 

ʈʠʩ.1. ʉʢʨʠʥʰʦʪ ʧʨʠʣʦʞʝʥʠʷ çSearch Scammerè 
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ɺʳʚʦʜ 

ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ: 

1. ʄʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ - ʠʜʝʘʣʴʥʦʝ ʨʝʰʝʥʠʝ  ʧʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʧʨʦʙʣʝʤʳ 

2. ʋ ʧʦʣʴʟʦʚʘʪʝʣʷ  ʥʝ ʚʦʟʥʠʢʥʝʪ ʧʨʦʙʣʝʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʰʝʡ ʨʘʟʨʘʙʦʪʢʠ 

3. ʇʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʧʨʠʜʝʪʩʷ ʩʦʤʥʝʚʘʪʴʩʷ, ʯʪʦ ʩʢʘʯʝʥʥʦʝ ʠʤ ʧʨʠʣʦʞʝʥʠʝ 

ʨʘʙʦʪʘʝʪ ʥʘʜʝʞʥʦ, ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ 

 

ʌʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʜʠʘʣʴʥʦʡ ʢʦʚʢʠ 

 

ʐʫʙʠʥʘ ɸ. ʅ.,  

ɹʘʙʘʡʣʦʚ ʅ. ɸ., ʩ.ʥ.ʩ., ʢ.ʪ.ʥ.,  

ʌɻɹʋʅ ʀʄɸʐ ʋʨʆ ʈɸʅ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʠʤʝʨ, ʩʚʠʥʮʘ ʠ ʩʚʠʥʮʦʚʳʭ ʩʧʣʘʚʦʚ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʠʥʮʘ ʚ ʢʘʯʝʩʪʚʝ 

ʤʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʥʠʞʘʝʪ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʠʟʫʯʘʝʪʩʷ ʚʦʧʨʦʩ ʜʝʬʦʨʤʘʮʠʠ ʚ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʧʨʦʭʦʜʥʳʭ ʢʦʚʦʯʥʳʭ ʙʣʦʢʘʭ, ʚ ʢʦʪʦʨʳʭ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʣʠʪʘʷ 

ʟʘʛʦʪʦʚʢʘ (ʦʙʨʘʪʥʘʷ ʧʦʜʘʯʘ ʟʘʛʦʪʦʚʢʠ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ). 

ɺ ʨʘʙʦʪʝ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʟʘʛʦʪʦʚʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʦʚʘʥ ʧʣʘʩʪʦʧʘʨʘʬʠʥ [1]. ʇʣʘʩʪʦʧʘʨʘʬʠʥ - ʢʘʢ 

ʤʦʜʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣ ʙʦʣʝʝ ʫʜʦʙʝʥ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ 

ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʚʠʥʮʦʚʳʤ ʩʧʣʘʚʘʤ. 

ʈʘʥʝʝ ʘʚʪʦʨʘʤʠ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʟʘʢʦʚʢʝ ʧʦʣʦʩʪʠ ʟʘʛʦʪʦʚʢʠ [3], ʛʜʝ 

ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʦʜʝʣʴʥʳʡ ʤʘʪʝʨʠʘʣʘ ʩʚʠʥʝʮ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʫʶ 

ʩʭʦʜʠʤʦʩʪʴ ʩ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʤʦʜʝʣʠʨʫʶʱʘʷ ʫʩʪʘʥʦʚʢʘ, ʨʝʘʣʠʟʫʶʱʘʷ 

ʨʘʜʠʘʣʴʥʦʝ ʦʙʞʘʪʠʝ ʩʦ ʩʜʚʠʛʦʤ. ɿʘʤʳʢʘʥʠʝ ʙʦʡʢʦʚ ʧʨʠ ʨʘʙʦʪʝ ʫʩʪʘʥʦʚʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘʤʢʥʫʪʳʡ ʦʯʘʛ ʜʝʬʦʨʤʘʮʠʠ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʦʙʞʘʪʠʡ. ʉʭʝʤʘ ʧʨʦʮʝʩʩʘ ʨʘʜʠʘʣʴʥʦʛʦ 

ʦʙʞʘʪʠʷ ʩʦ ʩʜʚʠʛʦʤ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1, ʘ.  

ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʨʘʟʨʘʙʦʪʘʥʘ ʥʘ ʦʩʥʦʚʝ ʚʦʩʴʤʠʙʦʡʢʦʚʦʛʦ ʢʦʚʦʯʥʦʛʦ ʙʣʦʢʘ 

[2]. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʠʤʝʝʪ ʚʦʩʝʤʴ ʧʣʦʩʢʠʭ ʙʦʡʢʦʚ (ʙʝʟ ʟʘʭʦʜʥʦʛʦ 

ʢʦʥʫʩʘ). ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʭʦʜʥʦʡ ʨʘʜʠʘʣʴʥʦʡ ʢʦʚʢʠ 

ʟʘʛʦʪʦʚʦʢ ʠʟ ʤʦʜʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʥʘʨʫʞʥʳʤ ʜʠʘʤʝʪʨʦʤ ʜʦ 45 ʤʤ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʘ ʠʟ ʦʨʛʩʪʝʢʣʘ, ʦʥʘ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ.1, ʙ. ʊʘʢ ʢʘʢ ʧʨʦʯʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʙʦʡʢʦʚ ʥʝʚʳʩʦʢʘʷ, ʧʦʵʪʦʤʫ ʜʝʬʦʨʤʠʨʦʚʘʥʠʝ ʟʜʝʩʴ 

ʚʦʟʤʦʞʥʦ ʤʘʪʝʨʠʘʣʦʚ ʩ ʥʝʚʳʩʦʢʠʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʝʬʦʨʤʘʮʠʠ. ʋʩʪʘʥʦʚʢʘ ʩʦʩʪʦʠʪ ʠʟ 

ʦʙʦʡʤʳ (ʧʦʟ.1, ʥʘ ʨʠʩ.1, ʙ) ʩ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʠ ʚʦʩʴʤʠ ʧʣʦʩʢʠʭ ʙʦʡʢʦʚ (ʧʦʟ. 2, ʥʘ ʨʠʩ.1, ʙ), 

ʢʦʪʦʨʳʝ ʧʝʨʝʤʝʱʘʶʪʩʷ ʚ ʦʙʦʡʤʝ ʧʨʠ ʧʦʤʦʱʠ ʭʦʜʦʚʳʭ ʚʠʥʪʦʚ. 

ɼʣʷ ʢʦʚʢʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʣʠʪʳʝ ʟʘʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʝʥʳ ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʚ 

ʨʘʟʲʝʤʥʫʶ ʛʠʧʩʦʚʫʶ ʬʦʨʤʫ ʩ ʨʘʟʤʝʱʝʥʥʳʤ ʚ ʮʝʥʪʨʝ ʬʦʨʤʳ ʩʤʝʥʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʩʪʝʨʞʥʝʤ. ʉʧʣʦʰʥʦʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʩʪʝʨʞʝʥʴ ʠʤʝʝʪ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ, ʨʘʚʥʳʡ 15 ʤʤ. 

ʉʪʝʨʞʝʥʴ ʠʤʝʝʪ ʩʣʘʙʦʢʦʥʠʯʝʩʢʫʶ ʥʘʨʫʞʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʫʛʣʦʤ ʢʦʥʫʩʥʦʩʪʠ 2.̄ 
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ʈʠʩ.1. ʉʭʝʤʘ ʢʦʚʢʠ-ʧʨʦʪʷʞʢʠ (ʘ) ʠ 8-ʙʦʡʢʦʚʳʡ ʣʘʙʦʨʘʪʦʨʥʳʡ ʙʣʦʢ (ʙ): 1 - ʦʙʦʡʤʘ; 2 - ʙʦʡʢʠ 

 

ɿʜʝʩʴ ʦʧʨʝʜʝʣʷʣʘʩʴ ʢʨʠʪʠʯʝʩʢʘʷ ʩʪʝʧʝʥʴ ʜʝʬʦʨʤʘʮʠʠ - ʤʦʤʝʥʪ ʟʘʢʦʚʢʠ ʧʦʣʦʩʪʠ 

ʟʘʛʦʪʦʚʢʠ (ʠʣʠ ʩʤʳʢʘʥʠʷ ʩʪʝʥʦʢ ʟʘʛʦʪʦʚʢʠ), ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʠ ʩʧʣʦʰʥʦʡ ʟʘʛʦʪʦʚʢʠ:  

ήὑ = (Ὀ0 ī Ὀ0ὑ)ùὈ0, ʛʜʝ Ὀ0ὑ - ʜʠʘʤʝʪʨ ʚʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʦʙʨʘʟʮʘ 

ʚ ʤʦʤʝʥʪ ʟʘʢʦʚʢʠ ʧʦʣʦʩʪʠ. 

ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʢʨʠʪʠʯʝʩʢʦʝ ʦʙʞʘʪʠʝ - ʥʘʯʘʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ 

ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʜʘʯʘ ʟʘʛʦʪʦʚʢʠ ʚ ʙʦʡʢʠ ʙʣʦʢʘ. ɼʝʬʦʨʤʠʨʫʝʤʘʷ 

ʟʘʛʦʪʦʚʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʤʝʨʳ: ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʨʘʚʝʥ 32 ʤʤ; 

ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʨʘʚʝʥ ʜʠʘʤʝʪʨʫ ʩʤʝʥʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʩʪʝʨʞʥʷ 15 ʤʤ; 

ʜʣʠʥʘ ʧʦʣʳʭ ʟʘʛʦʪʦʚʦʢ ʧʦʩʣʝ ʦʙʨʝʟʢʠ ʣʠʪʥʠʢʦʚʦʡ ʯʘʩʪʠ ʟʘʛʦʪʦʚʢʠ ʩʦʩʪʘʚʠʣʘ 100 ʤʤ. 

ʀʩʩʣʝʜʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʟʘʢʦʚʢʠ ʧʦʣʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ: ʧʘʨʘʤʝʪʨʘ ʩʝʯʝʥʠʷ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ Ὧ=Ὀ0ùὨ0 (ʚ ʨʘʙʦʪʝ Ὧ=0,47), 

ʟʘʚʠʩʷʱʝʛʦ ʦʪ ʥʘʯʘʣʴʥʳʭ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ; ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʜʘʯʠ ʟʘʛʦʪʦʚʢʠ ʚ ʙʦʡʢʠ 

ʙʣʦʢʘ ὰ0 = ὒ0ùD0, ʷʚʣʷʶʱʝʡʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʦʮʝʩʩʘ ʧʨʦʪʷʞʢʠ, ʛʜʝ Ὀ0 ʠ Ὠ0 

- ʥʘʨʫʞʥʳʡ ʠ ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨʳ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ὒ0 - ʧʦʜʘʯʘ ʟʘʛʦʪʦʚʢʠ 

ʚ ʙʦʡʢʠ ʢʦʚʦʯʥʦʛʦ ʙʣʦʢʘ. ʇʨʠ ʜʝʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦʜʘʯʘ ʟʘʛʦʪʦʚʢʠ ʚ ʙʦʡʢʠ 

ʢʦʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʧʦʜʘʯ ʟʘʛʦʪʦʚʢʠ ʚ ʙʦʡʢʠ ʢʦʚʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

 

ˉ ʧ/ʧ ʇʘʨʘʤʝʪʨ ɺʝʣʠʯʠʥʘ 

1 ʇʦʜʘʯʘ ʟʘʛʦʪʦʚʢʠ ὒ0, ʤʤ 5,0 7,5 10,0 12,0 14,0 

2 ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʧʦʜʘʯʘ ὰ0 0.313 0.469 0.625 0.750 0.938 

 

ʅʘ ʨʠʩ.2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʠ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʢʠ 

(ʧʣʘʩʪʦʧʘʨʘʬʠʥ) ʥʘ ʤʦʜʝʣʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʝ. ʂʘʞʜʘʷ ʪʦʯʢʘ ʥʘ ʛʨʘʬʠʢʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ ʠʟ ʪʨʝʭ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʧʳʪʘʥʠʡ.  

ʆʧʳʪʥʳʝ ʜʘʥʥʳʝ ʦʙʨʘʙʦʪʘʥʳ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʧʦʣʫʯʝʥʥʳʭ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɸʧʧʨʦʢʩʠʤʠʨʫʶʱʝʝ ʫʨʘʚʥʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʨʘʚʥʝʥʠʷ ʠ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ R2 ʧʨʠʚʝʜʝʥʳ ʥʘ ʧʦʣʝ ʛʨʘʬʠʢʘ. 
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ʈʠʩ.2 ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʜʝʬʦʨʤʘʮʠʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʣʘʩʪʦʧʘʨʘʬʠʥʘ 

 

ʈʘʙʦʪʘ ʘʢʪʫʘʣʴʥʘ ʚ ʦʙʣʘʩʪʠ ʤʝʪʘʣʣʫʨʛʠʠ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʧʣʦʰʥʳʭ ʢʦʚʘʥʳʭ 

ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʠʭ ʜʘʣʴʥʝʡʰʝʡ ʧʝʨʝʨʘʙʦʪʢʠ ʩʧʦʩʦʙʘʤʠ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ ʜʘʚʣʝʥʠʝʤ, 

ʥʘʧʨʠʤʝʨ ʪ.ʯ. ʚʦʣʦʯʝʥʠʝʤ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʦʚʦʣʦʢʠ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ˉ 0391-2016-0003 (ʥʦʤʝʨ ʛʦʩ.ʨʝʛʠʩʪʨʘʮʠʠ 

ɸɸɸɸ-ɸ18-118020790147-4). 

ɺʳʚʦʜʳ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠ ʬʠʟʠʯʝʩʢʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʭʦʜʥʦʡ ʢʦʚʢʠ-ʧʨʦʪʷʞʢʠ ʣʠʪʦʡ ʧʦʣʦʡ ʟʘʛʦʪʦʚʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʟʜʝʩʴ ʠʩʧʦʣʴʟʦʚʘʥ ʧʣʘʩʪʦʧʘʨʘʬʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ 

ʭʦʨʦʰʫʶ ʩʭʦʜʠʤʦʩʪʴ ʩ ʜʘʥʥʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʤʥʦʛʦʙʦʡʢʦʚʳʝ ʨʘʜʠʘʣʴʥʦ-

ʢʦʚʦʯʥʳʝ ʙʣʦʢʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʚʦʣʦʢʠ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʚ ʪ.ʯ. ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʧʣʘʚʦʚ ʟʦʣʦʪʘ ʠ ʧʣʘʪʠʥʳ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʄʠʛʘʯʝʚ ɹ.ɸ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʬʦʨʤʦʠʟʤʝʥʝʥʠʷ ʤʝʪʘʣʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʣʘʩʪʦʧʘʨʘʬʠʥʦʚʳʭ ʩʧʣʘʚʦʚ. ʉʚʝʨʜʣʦʚʩʢ: ʋʨʆ ɸʅ ʉʉʉʈ, 1988. 67 ʩ. 

2. ʇʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ RU 172547 U1 ʂʦʚʦʯʥʳʡ ʙʣʦʢ ʧʨʝʩʩʘ, ʠʤʝʶʱʝʛʦ 

ʪʨʘʚʝʨʩʫ ʩ ʧʨʠʚʦʜʦʤ ʚʨʘʱʝʥʠʷ / ɹʘʙʘʡʣʦʚ ʅ.ɸ., ʃʦʛʠʥʦʚ ʖ.ʅ. ɿʘʷʚʢʘ: 2016131011, 

27.07.2016. ʆʧʫʙʣ. 11.07.2017 ɹʶʣ. ˉ 20. 
3. Shubina A. N., Babailov N. A. MODELING OF RADIAL FORGING OF A HOLLOW INGOT 

IN MULTIPLE DIE UNITS // Diagnostics, Resource and Mechanics of materials and structures. Issue 4, 

2017, Pp.5-16. DOI: 10.17804/2410-9908.2017.4.006-015. 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʥʘ ʙʘʟʝ macroscop 

 

ʇʦʣʫʢʘʨʠʢʦʚ ʉ. ɺ. 

ʐʫʙʠʥʘ ʅ. ɺ., ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ 

ʅʊɻʉʇʀ ʬʠʣʠʘʣ ʈɻʇʇʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʚʩʝ ʰʠʨʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ: 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʬʠʥʘʥʩʳ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ, ʪʦʨʛʦʚʣʷ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, 

ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ, ʦʪʜʳʭ, ʤʘʪʝʨʠʘʣʴʥʘʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʠ ʪ.ʜ.. ʆʥʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʙʲʝʢʪʦʚ, ʢʦʥʪʨʦʣʠʨʫʶʪ ʠ ʫʧʨʘʚʣʷʶʪ ʤʥʦʛʠʤʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʦʤʦʛʘʶʪ ʧʨʦʠʟʚʦʜʠʪʴ 
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ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʠʥʠʤʠʟʠʨʫʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʩʦʥʘʣʘ, ʧʨʝʜʫʧʨʝʞʜʘʶʪ ʠ 

ʧʦʤʦʛʘʶʪ ʨʘʩʩʣʝʜʦʚʘʪʴ ʥʘʨʫʰʝʥʠʷ ʟʘʢʦʥʦʚ. 

ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʷ ʥʝ ʚʳʟʳʚʘʝʪ 

ʩʦʤʥʝʥʠʡ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʠʩʪʝʤʘ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʝ ʧʦʣʠʢʣʠʥʠʢʠ. 

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʤʦʞʥʦ ʥʘʯʘʪʴ ʩ ʚʳʜʝʣʝʥʠʷ ʦʩʥʦʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʙʦʪʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ.  ʅʘ ʜʠʘʛʨʘʤʤʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(UseCaseDiagram) ʠʟʦʙʨʘʞʘʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʝʨʩʦʥʘʣʦʤ ʠ ʚʘʨʠʘʥʪʘʤʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʠʟʦʙʨʘʞʝʥʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʩʠʩʪʝʤʳ, ʦʭʨʘʥʥʠʢ, ʙʫʭʛʘʣʪʝʨ ʠ ʚʘʨʠʘʥʪʳ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʆʭʨʘʥʥʠʢ ʚʝʜʝʪ ʧʨʦʩʤʦʪʨ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʪʘʢ ʞʝ ʫ ʥʝʛʦ ʝʩʪʴ 

ʜʦʩʪʫʧ ʢ ʘʨʭʠʚʫ ʚʠʜʝʦʟʘʧʠʩʠ, ʦʥ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʚʳʛʨʫʞʘʪʴ ʝʛʦ. ɸʜʤʠʥʠʩʪʨʘʪʦʨ 

ʩʣʝʜʠʪ ʟʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʩʠʩʪʝʤʳ. ʋ ʥʝʛʦ ʥʝʪ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ. 

ʆʥ ʜʦʙʘʚʣʷʝʪ ʠʣʠ ʫʜʘʣʷʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʤʦʜʫʣʠ, ʚʠʜʝʦʢʘʤʝʨʳ. ʇʨʦʠʟʚʦʜʠʪ ʥʘʩʪʨʦʡʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɹʫʭʛʘʣʪʝʨ ʤʦʞʝʪ ʚʝʩʪʠ ʧʨʦʩʤʦʪʨ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʥʦ ʝʛʦ 

ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʩʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʦʚ.  

ʈʘʩʩʤʦʪʨʝʪʴ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʜʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ (statechartdiagram) (ʨʠʩ. 2). 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʦʡ ʜʠʘʛʨʘʤʤʝ ʚʠʜʝʦʢʘʤʝʨʘ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʩʝʨʚʝʨ ʠʣʠ 

ʨʝʛʠʩʪʨʘʪʦʨ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩʳ ʚʠʜʝʦ ʦʙʨʘʙʦʪʢʠ ʥʘʟʳʚʘʝʤʦʡ ʚʠʜʝʦʘʥʘʣʠʪʠʢʦʡ. 

ɽʩʣʠ ʧʦʨʦʛ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚʳʩʦʢʠʡ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʟʘʧʠʩʴ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʝʨʚʝʨʝ.  
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ʈʠʩ. 2. ɼʠʘʛʨʘʤʤʘ ʩʦʩʪʦʷʥʠʡ 

 

ɼʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʧʨʦʛʨʘʤʤʫ JVSG: 

CCTVDesignSoftware. ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʘʤʝʨ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, 

ʦʧʨʝʜʝʣʠʪʴ ʟʦʥʳ ʦʙʟʦʨʘ, ʨʘʩʧʦʣʦʞʠʪʴ ʢʘʤʝʨʳ ʥʘ ʩʫʱʝʩʪʚʫʶʱʝʤ ʠʣʠ ʩʦʟʜʘʥʥʦʤ ʩ 

ʥʫʣʷ ʧʣʘʥʝ ʧʦʤʝʱʝʥʠʡ, ʨʘʟʤʝʱʘʪʴ ʪʝʩʪʦʚʳʝ ʦʙʲʝʢʪʳ ʠ ʧʨʝʧʷʪʩʪʚʠʷ: ʩʪʝʥʳ, ʘʚʪʦʤʦʙʠʣʠ, 

ʣʶʜʝʡ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʤʝʨʪʚʳʭ ʟʦʥ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʟʘʢʘʟʯʠʢʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʚʳʛʣʷʜʷʱʠʡ ʧʨʦʝʢʪ ʩʠʩʪʝʤʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʩʥʘʙʞʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʨʝʭʤʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [3].  

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʜʘʥʠʠ ʫʢʘʟʘʥʳ ʟʦʥʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʠʜʝʦʢʘʤʝʨ ʵʪʦ ʛʘʨʜʝʨʦʙ, 

ʮʝʥʪʨʘʣʴʥʳʡ ʚʭʦʜ, ʢʦʨʠʜʦʨʳ, ʨʝʛʠʩʪʨʘʪʫʨʘ, ʭʦʣʣ 1 ʵʪʘʞʘ, ʭʦʣʣ 2 ʵʪʘʞʘ. ʂʘʤʝʨʳ ʜʦʣʞʥʳ 

ʤʘʢʩʠʤʘʣʴʥʦ ʦʙʭʚʘʪʳʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʟʦʥʳ. 

ɺʳʙʦʨ ʦʙʦʨʫʜʦʚʘʥʠʷ 

D-linkDGS-1026X ï ʥʝʫʧʨʘʚʣʷʝʤʳʡ ʢʦʤʤʫʪʘʪʦʨ, ʦʩʥʘʱʝʥ 24 ʧʦʨʪʘʤʠ 

10/100/1000Base-T ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦ ʚʠʪʦʡ ʧʘʨʝ, ʘ ʪʘʢʞʝ ʜʚʫʤʷ ʧʦʨʪʘʤʠ 10GBase-X 

SFP+, ʧʨʠʤʝʥʷʝʤʳʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʤʘʛʠʩʪʨʘʣʠ. 

ɼʘʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʬʠʩʘʭ, ʘ ʙʣʘʛʦʜʘʨʷ ʧʦʜʜʝʨʞʢʝ ʤʦʜʫʣʝʡ SFP+ ʠ ʧʘʩʩʠʚʥʳʭ ʢʘʙʝʣʝʡ ʜʣʷ 

ʧʨʷʤʦʛʦ ʧʦʜʢʣʶʯʝʥʠʷ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʩʝʪʷʭ ʫʨʦʚʥʷ ʧʨʝʜʧʨʠʷʪʠʡ [8].  

ɼʘʥʥʳʡ ʢʦʤʤʫʪʘʪʦʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʢʨʠʪʝʨʠʷʤ ʜʘʥʥʳʤ ʥʘʤ ʚ  ʪʝʭʥʠʯʝʩʢʦʤ 

ʟʘʜʘʥʠʠ.  ʆʥ ʧʦʜʭʦʜʠʪ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, ʧʨʦʩʪ ʚ ʫʩʪʘʥʦʚʢʝ ʠ ʥʘʩʪʨʦʡʢʝ, ʯʪʦ ʥʝ 

ʧʨʠʚʝʜʝʪ ʢ ʣʠʰʥʠʤ ʟʘʪʨʘʪʘʤ ʚʨʝʤʝʥʠ ʥʘ ʦʙʲʝʢʪʝ.  

ʉʝʪʝʚʘʷ ʢʘʨʪʘ ʜʣʷ ʚʠʜʝʦʩʝʨʚʝʨʘ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ D-Link DGE-560T ʩ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 10/100/1000 ʄʙʠʪ/ʩ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʚʳʰʝʥʥʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʘʜʝʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʙʣʘʛʦʜʘʨʷ ʰʠʨʦʢʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ. 

ʀʥʪʝʨʬʝʡʩʦʤ ʧʦʜʢʣʶʯʝʥʠʷ ʜʣʷ ʢʦʥʬʠʛʫʨʘʪʦʨʘ ʷʚʣʷʝʪʩʷ PCI-E x1. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʩʝʪʝʚʦʡ 

ʢʘʨʪʳ ʷʚʣʷʝʪʩʷ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʡ, ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʪʦʢʘ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʉʝʪʝʚʘʷ ʢʘʨʪʘ ʠʤʝʝʪ ʨʷʜ ʬʫʥʢʮʠʡ, ʩʧʦʩʦʙʥʳʭ 

ʨʘʟʛʨʫʟʠʪʴ ʧʨʦʮʝʩʩʦʨ, ʥʘʧʨʠʤʝʨ, ʧʫʪʝʤ ʩʝʛʤʝʥʪʘʮʠʠ TCP. ʂʦʥʪʨʦʣʴ ʟʘ ʧʦʜʢʣʶʯʝʥʥʳʤʠ ʢ 

ʩʝʪʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʠ ʠʩʧʦʣʥʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ 

ʥʘʣʠʯʠʶ ʘʛʝʥʪʘ SNMP. ʊʝʭʥʦʣʦʛʠʷ Jumbo Frame 9 ʂɹ ʩʧʦʩʦʙʩʪʚʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʫʩʢʦʨʝʥʠʶ ʦʙʨʘʙʦʪʢʠ ʧʘʢʝʪʦʚ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. ʉʦʚʤʝʩʪʠʤʦʩʪʴ ʩʝʪʝʚʦʡ ʢʘʨʪʳ ʩ 

ʙʦʣʴʰʠʥʩʪʚʦʤ ʆʉ Windows, ʘ ʪʘʢʞʝ Mac OS 10.4/10.5/10.6 ʠ Linux ʜʝʣʘʝʪ ʝʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʫʥʠʚʝʨʩʘʣʴʥʦʡ [6]. 

INTEL Core i5-4590 ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʧʦʣʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʩʝʨʚʝʨʘ. ʄʦʞʝʪ 

ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʜʦ 60 ʢʘʥʘʣʦʚ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʤʦʜʫʣʝʡ, ʯʪʦ 
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ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʜʦʙʘʚʠʪʴ ʢʘʥʘʣʳ, ʨʘʩʰʠʨʠʪʴ ʩʠʩʪʝʤʫ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ. ɼʘʥʥʳʡ ʧʨʦʮʝʩʩʦʨ 

ʠʤʝʝʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʡ ʚʠʜʝʦʢʦʥʪʨʦʣʣʝʨ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʦʙʨʘʞʝʥʠʷ ʚʠʜʝʦ 

ʧʦʪʦʢʦʚ, ʙʝʟ ʚʠʜʝʦʢʘʨʪʳ, ʪʝʤ ʩʘʤʳʤ ʩʦʢʨʘʱʘʝʪʩʷ ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʩʤʝʪʳ.  

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʧʨʦʮʝʩʩʦʨʘ ʪʨʝʙʫʝʪʩʷ ʤʘʪʝʨʠʥʩʢʘʷ ʧʣʘʪʘ, ʤʳ ʦʩʪʘʥʦʚʠʣʠʩʴ ʥʘ ASUS 

B85M-E, ʚ ʵʪʫ ʧʣʘʪʫ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ 6 ʞʝʩʪʢʠʭ ʜʠʩʢʦʚ. ɽʩʪʴ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ 

ʚʠʜʝʦʚʳʭʦʜʳ D-Sub, DVI, HDMI, DisplayPort [9]. 

ʆʧʝʨʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ Windows 7 ʧʦʪʨʝʙʣʷʝʪ 2 GB. Macroscop3GB. ɼʣʷ ʩʝʨʚʝʨʘ 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʘʤʷʪʴ HYUNDAI HYNIX DDR3 DIMM 8Gb. ʋ ʥʘʩ ʦʩʪʘʥʝʪʩʷ ʚ ʨʝʟʝʨʚʝ 

3 GB. 

ʉʝʨʚʝʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʥʝ ʤʝʥʝʝ 12 ʧʦʨʪʦʚ SATA. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʧʦʨʪʳ ʤʳ 

ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ 3 SATA ʢʦʥʪʨʦʣʣʝʨʘ OrientA1061SL ʩ 2 ʚʳʭʦʜʘʤʠ SATA.  

ɹʣʦʢ ʧʠʪʘʥʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ExeGate ServerPRO-600ADS 600 ɺʪ.  

ʂʦʨʧʫʩ ʜʣʷ ʩʝʨʚʝʨʘ 3U Procase EB306 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʚ ʩʝʨʚʝʨʥʫʶ 

ʩʪʦʡʢʫ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ʫʯʠʪʳʚʘʝʪ ʢʦʥʢʨʝʪʥʦʝ ʟʜʘʥʠʝ (ʧʦʤʝʱʝʥʠʝ); 

ʫʩʣʦʚʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ; ʧʨʘʚʠʣʘ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ; ʜʦʩʪʫʧʥʦʩʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ.  

ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʟʥʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʧʨʠ ʚʳʙʦʨʝ ʚʠʜʝʦʢʘʤʝʨ, 

ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʘ, ʚʩʝʭ ʟʥʘʯʠʤʳʭ ʠ ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ  ʩʠʩʪʝʤʳ.  

ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ 

ʧʝʨʩʦʥʘʣʦʤ.  

ʈʘʙʦʪʘ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ. 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʤʦʥʪʘʞ ʩʠʩʪʝʤ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ ï ʵʪʦ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, ʧʨʦʰʝʜʰʠʤʠ ʩʧʝʮʠʘʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ, 

ʪʨʝʙʫʝʪ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ. 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ ʧʦʥʠʤʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʫʩʪʨʦʡʩʪʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʡ ʫʧʨʘʚʣʝʥʠʷ [1].  

ʋʚʝʣʠʯʠʚʘʶʱʠʡʩʷ ʩʧʨʦʩ ʥʘ ʧʘʨʢʦʚʦʯʥʳʝ ʤʝʩʪʘ ʧʨʠʚʝʣ ʢ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʠʭ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʥʦ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. ʇʨʦʝʢʪʠʨʫʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʜʚʘ ʥʶʘʥʩʘ ï 

ʫʜʦʙʩʪʚʦ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʘʨʢʠʥʛʘ ʠ ʫʜʦʙʩʪʚʦ ʜʣʷ ʚʣʘʜʝʣʴʮʝʚ ʚ ʝʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʢʦʥʪʨʦʣʝ. ɺʩʝ ʵʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʯʝʪʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʦʟʜʘʥʥʦʛʦ ʜʣʷ ʥʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɸʚʪʦʤʦʙʠʣʠʩʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ ʩ ʙʦʣʴʰʠʤ 

ʜʦʚʝʨʠʝʤ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦʪʦʤʫ ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʫ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʳʰʝ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʚʦ-

ʚʪʦʨʳʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʩʠʩʪʝʤʦʡ ʟʘʥʠʤʘʝʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʚʨʝʤʝʥʠ ʠ, ʥʘʢʦʥʝʮ, ʚ-

ʪʨʝʪʴʠʭ, ʤʠʥʠʤʠʟʠʨʫʝʪ ʦʰʠʙʢʠ ʚ ʨʘʩʯʝʪʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʫʘʣʴʥʳʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʪʨʦʣʝʨʘ 

ʘʚʪʦʩʪʦʷʥʢʠ. 

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ, ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʢʦʥʪʨʦʣʝʨ 

ʘʚʪʦʩʪʦʷʥʢʠ, ʷʚʣʷʝʪʩʷ ʜʦʣʞʥʦʩʪʥʘʷ ʠʥʩʪʨʫʢʮʠʷ [2]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʜʦʢʫʤʝʥʪʦʤ ʥʘ 
ʢʦʥʪʨʦʣʝʨʘ ʘʚʪʦʩʪʦʷʥʢʠ ʚʦʟʣʘʛʘʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʨʝʜʩʪʚ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʩʚʷʟʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʭʦʜʘ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʝʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʧʣʘʥʘʤʠ ʠ ʩʤʝʥʥʦ-ʩʫʪʦʯʥʳʤʠ ʟʘʜʘʥʠʷʤʠ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʚʝʜʝʥʠʝ ʙʫʤʘʞʥʳʭ ʟʘʧʠʩʝʡ ʥʝʵʬʬʝʢʪʠʚʥʦ ʠ ʪʨʫʜʦʝʤʢʦ. ʄʥʦʛʠʝ ʠʟ 

ʬʫʥʢʮʠʡ ʢʦʥʪʨʦʣʝʨʘ ʘʚʪʦʩʪʦʷʥʢʠ ʤʦʞʥʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʩʨʝʜʩʪʚʘʤʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʆʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʩʪʦʷʥʢʠ 

ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʜʘʣʝʥʥʦʡ ʙʘʟʦʡ ʜʘʥʥʳʭ ʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷ (ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʢʦʥʪʨʦʣʶ ʜʘʥʥʳʭ). 
ʉʭʝʤʘ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʯʘʩʪʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʥʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢ ʪʘʙʣʠʮʳ ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʪʠʧ ʵʪʠʭ ʩʚʷʟʝʡ 

(ʦʪʥʦʰʝʥʠʷ ʪʘʙʣʠʮ). ʃʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʜʘʥʥʳʭ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʚ ʦʥʣʘʡʥ ʩʨʝʜʝ DBDesigner 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ.1. ʃʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʘʟʳ ʜʘʥʥʳʭ ɸʚʪʦʩʪʦʷʥʢʘ 
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ʈʝʘʣʠʟʘʮʠʶ ʙʘʟʳ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʠʤ ʚ ʉʋɹɼ MySQL ʩ ʧʦʤʦʱʴʶ ʦʙʦʣʦʯʢʠ 

phpMyAdmin.  

ʆʩʥʦʚʦʡ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʨʘʙʦʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʷʚʣʷʶʪʩʷ ʬʦʨʤʳ ï ʦʙʲʝʢʪʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮ ʠ 

ʟʘʧʨʦʩʦʚ, ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʚ ʙʘʟʫ, ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʥʥʳʭ ʜʝʡʩʪʚʠʡ. ʌʦʨʤʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴ ʛʨʘʬʠʢʠ, ʨʠʩʫʥʢʠ ʠ ʜʨʫʛʠʝ ʚʥʝʜʨʝʥʥʳʝ 

ʦʙʲʝʢʪʳ. 

ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ï ʙʘʟʦʚʳʡ ʠʥʪʝʨʬʝʡʩʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʵʣʝʤʝʥʪ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʦʣʝʡ, ʢʥʦʧʦʢ, ʥʘʜʧʠʩʝʡ), ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʥʝʢʦʪʦʨʦʡ ʦʙʣʘʩʪʠ. ʕʢʨʘʥʥʘʷ ʬʦʨʤʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʦʢʥʝ ʛʨʘʬʠʯʝʩʢʦʡ ʦʢʦʥʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʦʟʜʘʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʠʣʦʞʝʥʠʷ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʦʩʨʝʜʩʪʚʦʤ ʨʝʜʘʢʪʦʨʘ 

ʬʦʨʤ. 

ʆʩʥʦʚʥʳʤʠ ʟʘʜʘʯʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʵʢʨʘʥʥʳʭ ʬʦʨʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʷʚʣʷʶʪʩʷ: 

1. ʆʛʨʘʥʠʯʠʚʘʪʴ ʜʦʩʪʫʧ ʢ ʪʘʙʣʠʮʘʤ. 

2. ʈʘʩʧʨʝʜʝʣʷʪʴ ʧʨʘʚʘ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʙʘʟʝ. ɼʣʷ ʵʪʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʣʷ ʚʚʦʜʘ ʜʘʥʥʳʭ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʨʘʟʥʳʝ ʬʦʨʤʳ, ʭʦʪʷ ʜʘʥʥʳʝ ʠʟ ʬʦʨʤ 

ʤʦʛʫʪ ʧʦʩʪʫʧʘʪʴ ʚ ʦʜʥʫ ʪʘʙʣʠʮʫ. 

3. ʅʘʛʣʷʜʥʦ ʦʪʦʙʨʘʞʘʪʴ ʪʨʝʙʫʝʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʠʩʝʡ ʪʘʙʣʠʮʳ. 

4. ʇʦʩʪʨʦʠʪʴ ʠʥʪʝʨʬʝʡʩ ʘʥʘʣʦʛʠʯʥʳʡ ʙʫʤʘʞʥʳʤ ʙʣʘʥʢʘʤ (ʙʫʤʘʞʥʳʭ ʙʣʘʥʢʦʚ 

(ʘʥʢʝʪʘʤ, ʩʯʝʪʘʤ, ʥʘʢʣʘʜʥʳʤ, ʩʧʨʘʚʢʘʤ ʠ ʪ. ʜ.).), ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʫʤʝʥʴʰʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʦʰʠʙʦʢ ʧʨʠ ʚʚʦʜʝ ʠ ʩʥʠʞʘʝʪʩʷ ʫʪʦʤʣʷʝʤʦʩʪʴ ʧʝʨʩʦʥʘʣʘ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʨʘʙʦʪʫ 

ʢʦʥʝʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʘʙʦʪʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʵʢʨʘʥʥʳʤʠ ʬʦʨʤʘʤʠ, 

ʩʦʜʝʨʞʘʱʠʤʠ ʦʙʲʝʢʪʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʧʠʢʪʦʛʨʘʤʤʘʤʠ ʨʝʞʠʤʦʚ ʠ 

ʢʦʤʘʥʜ ʦʙʨʘʙʦʪʢʠ. 

ɹʫʜʝʤ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʚʝʙ-ʩʦʚʤʝʩʪʠʤʳʡ ʠʥʪʝʨʬʝʡʩ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʪʦʪʠʧʘ 

ʠʥʪʝʨʬʝʡʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʪʨʦʣʝʨʘ 

ʘʚʪʦʩʪʦʷʥʢʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨ Moqups.  

ɺ ʛʣʘʚʥʦʡ ʬʦʨʤʝ ʩʠʩʪʝʤʝ (ʩʤ. ʨʠʩ. 2) ʚʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ, ʢʦʪʦʨʳʝ 

ʚʳʧʦʣʥʷʝʪ ʢʦʥʪʨʦʣʝʨ ʘʚʪʦʩʪʦʷʥʢʠ: ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʙʦʜʥʳʭ ʤʝʩʪʘʭ, ʧʦʩʪʘʥʦʚʢʘ 

ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʩʪʦʷʥʢʫ, ʩʥʷʪʠʝ ʘʚʪʦʤʦʙʠʣʷ ʩʦ ʩʪʦʷʥʢʠ ʠ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʣʠʝʥʪʘʭ 

ʘʚʪʦʩʪʦʷʥʢʠ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʩʚʷʟʠ ʩ ʥʠʤʠ). 

 
ʈʠʩ. 2. ɻʣʘʚʥʘʷ ʬʦʨʤʘ 

 

ʇʨʠ ʧʦʩʪʘʥʦʚʢʝ ʘʚʪʦʤʦʙʠʣʷ ʢʦʥʪʨʦʣʝʨ ʘʚʪʦʩʪʦʷʥʢʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʟʥʘʝʪ ʥʘʣʠʯʠʝ 

ʩʚʦʙʦʜʥʳʭ ʤʝʩʪ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʠʩʪʝʤʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʩʭʝʤʘ ʨʘʩʩʪʘʥʦʚʢʠ ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʚʠʜʝ 

ʪʘʙʣʠʮʳ. ɿʘʥʷʪʳʝ ʤʝʩʪʘ ʧʦʜʩʚʝʯʠʚʘʶʪʩʷ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ, ʩʚʦʙʦʜʥʳʝ ï ʟʝʣʝʥʳʤ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʩʚʦʙʦʜʥʳʭ ʤʝʩʪ ʢʦʥʪʨʦʣʝʨ ʧʨʠʥʠʤʘʝʪ ʥʘ ʭʨʘʥʝʥʠʝ ʘʚʪʦʤʦʙʠʣʴ. ɼʣʷ 

ʵʪʦʛʦ ʦʥ ʚʚʦʜʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʪʨʘʥʩʧʦʨʪʥʦʤ ʩʨʝʜʩʪʚʝ ʠ ʝʛʦ ʚʣʘʜʝʣʴʮʝ.  

ʇʦʩʣʝ ʚʚʦʜʘ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ ʦʙ ʘʚʪʦʤʦʙʠʣʝ ʠ ʝʛʦ ʚʣʘʜʝʣʴʮʝ ʬʦʨʤʠʨʫʝʪʩʷ 

ʢʚʠʪʘʥʮʠʷ ʦ ʧʨʠʝʤʝ ʘʚʪʦʤʦʙʠʣʷ ʥʘ ʭʨʘʥʝʥʠʝ. ʂʦʥʪʨʦʣʝʨ ʟʘʧʦʣʥʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ, 

ʢʦʪʦʨʳʝ ʚʥʦʩʷʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʩʦʭʨʘʥʠʪʴè ʧʦʷʚʣʷʝʪʩʷ ʢʥʦʧʢʘ 

çʧʝʯʘʪʴè, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʝʯʘʪʥʳʡ ʬʦʨʤʘʪ ʢʚʠʪʘʥʮʠʠ ʧʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ 
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ʬʦʨʤʝ. ʂʚʠʪʘʥʮʠʷ ʨʘʩʧʝʯʘʪʳʚʘʝʪʩʷ ʥʘ ʧʨʠʥʪʝʨʝ, ʢʦʨʝʰʦʢ ʢʚʠʪʘʥʮʠʠ ʧʝʨʝʜʘʝʪʩʷ 

ʘʚʪʦʚʣʘʜʝʣʴʮʫ. 

ʀʥʪʝʨʬʝʡʩ ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʜʘʣʝʥʥʦ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ. ʉʧʨʦʝʢʪʠʨʦʚʘʥʥʘʷ ʥʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ  ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʫʯʝʪ 

ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʘʚʪʦʩʪʦʷʥʢʝ, ʚʳʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʠʝʥʪʘʭ, ʠʭ ʘʚʪʦʤʦʙʠʣʷʭ, 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʸʤʳ ʠʥʬʦʨʤʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʦʪʯʝʪʳ ʠ ʟʘʧʨʦʩʳ.  

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ  

 

1. ɺʚʝʜʝʥʠʝ ʚ ʨʝʣʷʮʠʦʥʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ. ʋʯʝʙʥʳʡ ʢʫʨʩ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. 
URL: htpp://www.intuit.ru (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ 1.05.2018). 

2. ʊʠʧʦʚʘʷ ʜʦʣʞʥʦʩʪʥʘʷ ʠʥʩʪʨʫʢʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ ʧʣʘʪʥʦʡ ʘʚʪʦʩʪʦʷʥʢʠ 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. URL: http://www.devpark.ru/instrukciaohrannika (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

01.05.2018). 

 

ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ li-ion ʘʢʢʫʤʫʣʷʪʦʨʦʚ ʦʪ ʧʝʨʝʟʘʨʷʜʘ ʠ ʚʥʝʰʥʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʠʪʘʶʱʝʡ ʩʝʪʠ 

ʇʨʠʱʝʧʦʚ ʇ.ɸ.  

ʇʦʟʜʝʝʚ ʉ. ɸ.  

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɸʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ ʥʘ ʦʩʥʦʚʝ ʣʠʪʠʡ-ʠʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʨʘʡʥʝ ʧʦʧʫʣʷʨʥʳ ʚ 

ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʠʢʝ. ʅʦ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʠʚʘʶʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʨʝʢʦʤʝʥʜʫʝʤʘʷ ʸʤʢʦʩʪʴ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʙʘʪʘʨʝʡ, 

ʧʨʝʚʳʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʳ ʵʣʝʢʪʨʦʣʠʪʘ ʠ ʝʛʦ ʚʳʢʠʧʘʥʠʶ. 

ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʚʨʝʞʜʝʥʠʝʤ ʢʦʨʧʫʩʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʠ ʚʳʜʝʣʝʥʠʝʤ ʪʝʧʣʘ ʚ 

ʵʢʟʦʪʝʨʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ Li ʩ ʚʦʟʜʫʭʦʤ. ɺʦ-ʚʪʦʨʳʭ, ʦʛʨʘʥʠʯʝʥʠʝ ʪʦʢʘ ʟʘʨʷʜʘ, ʧʨʝʚʳʰʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʠʪ ʢ ʨʝʟʢʦʤʫ ʨʦʩʪʫ ʪʝʤʧʝʨʘʪʫʨʳ ʵʣʝʢʪʨʦʣʠʪʘ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʘʱʠʪʳ ʘʢʢʫʤʫʣʷʪʦʨʥʦʡ ʙʘʪʘʨʝʠ ʦʪ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʈʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʟʘʨʷʜʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʘ 

ʤʠʢʨʦʩʭʝʤʝ LM317, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩ.1 

 
ʈʠʩ.1 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʩʨʝʜʝ Multisim 10.0, ʘ ʚʳʧʫʩʢ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʚ 

Ultiboard ʩʤ. ʈʠʩ.2,3. ʇʨʠʥʮʠʧ ʨʘʙʦʪʘ ʫʩʪʨʦʡʩʪʚʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʙʠʧʦʣʷʨʥʳʡ 

ʪʨʘʥʟʠʩʪʦʨ 2N5086 ʦʛʨʘʥʠʯʠʚʘʝʪ ʪʦʢ, ʧʦʩʪʫʧʘʶʱʠʡ ʥʘ ʘʢʢʫʤʫʣʷʪʦʨ. ʆʥ ʞʝ ʟʘʱʠʪʠʪ ʮʝʧʴ 

ʟʘʨʷʜʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʦʪ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ ʚ ʮʝʧʠ ʧʠʪʘʥʠʷ ʠ ʨʝʟʢʠʭ ʧʝʨʝʪʦʢʦʚ 

ʤʦʱʥʦʩʪʠ.   
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ʈʠʩ.2 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚ ʮʝʧʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʟʠʩʪʦʨʘ ʫʩʪʘʥʦʚʣʝʥ ʩʚʝʪʦʜʠʦʜ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʨʘʙʦʪʳ ʟʘʱʠʪʳ, ʪ.ʝ. ʚ ʤʦʤʝʥʪ ʚʢʣʶʯʝʥʠʷ ʟʘʱʠʪʳ ʦʥ ʚʢʣʶʯʝʥ. 

ʕʣʝʤʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʩʦʛʣʘʩʥʦ ʪʨʝʙʦʚʘʥʠʡ ʟʘʱʠʪʳ ʦʪ ʪʝʧʣʦʚʦʛʦ ʧʝʨʝʛʨʝʚʘ ʢʦʤʧʦʥʝʥʪʦʚ 

ʥʘ ʧʣʘʪʝ.  
 

 
ʈʠʩ.3 

ʅʘ ʩʪʦʨʦʥʝ ʤʦʥʪʘʞʘ ʢʦʤʧʦʥʝʥʪʦʚ ʨʘʩʧʦʣʦʞʝʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ʦʪ ʚʥʝʰʥʠʭ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠʟʣʫʯʝʥʠʡ ï ʧʦʣʠʛʦʥʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʩʪʦʠʪ ʩʯʠʪʘʪʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʫʶ ʤʦʜʝʣʴ ʧʝʯʘʪʥʦʡ ʧʣʘʪʳ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʘʷ ʧʦʜʪʚʝʨʜʠʣʘ ʟʘʣʦʞʝʥʥʳʝ ʥʘ 

ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʧʦʢʘʟʘʪʝʣʠ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʧʠʩʦʢ 

1. ʃʝʤʝʭʦʚʘ ʀ. ʀ. ʉʭʝʤʦʪʝʭʥʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ : ʫʯʝʙ. ʧʦʩʦʙʠʝ ʧʦ ʢʫʨʩʫ 

ʩʭʝʤʦʪʝʭʥʠʢʠ / ʀ.ʀ. ʃʝʤʝʭʦʚʘ.-ʅʠʞʥʠʡ ʊʘʛʠʣ : ʅʊʀ(ʬ) ʋɻʊʋ-ʋʇʀ, 2007 

 

ʂ ʚʦʧʨʦʩʫ ʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ  ʠʥʪʝʨʬʝʡʩʘ ʫʧʨʘʚʣʝʥʠʷ ʜʨʘʡʚʝʨʦʤ ʰʘʛʦʚʦʛʦ 

ʜʚʠʛʘʪʝʣʷ 

ʉʘʣʷʭʦʚ ʈ.ʈ.  
ɸʆ çɽɺʈɸɿ ʅʊʄʂè  

ʇʦʟʜʝʝʚ ʉ.ɸ. 

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʛʠʙʢʦʩʪʴʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩ ʮʝʣʴʶ ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʢ ʚʥʝʰʥʠʤ ʢʦʥʲʝʢʪʫʨʥʳʤ 
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ʠʟʤʝʥʝʥʠʷʤ. ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʜʨʫʞʝʩʪʚʝʥʥʦʩʪʴ 

ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʘʪʦʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ. ʀʟʚʝʩʪʥʦ ʤʥʦʛʦ 

ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʠʟʚʝʩʪʥʳʭ ʩʠʩʪʝʤ ʩʪʦʠʪ ʩʯʠʪʘʪʴ ʧʨʝʜʥʘʤʝʨʝʥʥʦ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʬʫʥʢʮʠʦʥʘʣ ʠʥʪʝʨʬʝʡʩʦʚ ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʩʠʩʪʝʤ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʆʛʨʘʥʠʯʝʥʠʷ ʟʘʢʣʘʜʳʚʘʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʫʜʥʦʩʪʠ ʚ  ʙʳʩʪʨʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʧʦʣʘʜʦʢ ʠʣʠ ʩʙʦʷ, 

ʠʩʢʣʶʯʘʝʪʩʷ ʙʳʩʪʨʳʡ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ 

ʢʦʤʧʦʥʝʥʪʦʚ. ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʱʘʪʴ ʥʘ ʩʪʨʘʥʫ-ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʫʩʪʨʦʡʩʪʚʘ, 

ʪ.ʢ. ʚ ʩʠʣʫ ʚʚʝʜʝʥʠʷ ʦʛʨʘʥʠʯʝʥʠʡ ʚ ʪʦʨʛʦʚʣʝ ʠ ʜʦʩʪʫʧʝ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ, 

ʚʦʟʤʦʞʥʘ ʥʝʧʨʝʜʚʠʜʝʥʥʘʷ ʦʩʪʘʥʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʩʣʝ ʦʪʟʳʚʘ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʣʠʮʝʥʟʠʦʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ. 

ɺʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʭ ʧʨʦʙʣʝʤ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʦʨʠʛʠʥʘʣʴʥʳʡ 

ʠʥʪʝʨʬʝʡʩ ʣʝʥʪʦʯʥʦʛʦ ʜʦʟʠʨʦʚʱʠʢʘ-ʧʠʪʘʪʝʣʷ ʥʘ ʧʦʜʘʯʝ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʫʛʣʷ ʠʟ 

ʩʠʣʦʩʦʚ.  

 
ʈʠʩ.1 

 

ɼʦʟʘʪʦʨ ʪʘʢʦʛʦ ʪʠʧʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʧʦʜ ʙʫʥʢʝʨʦʤ ʠ ʩʦʩʪʦʠʪ ʠʟ ʣʝʥʪʦʯʥʦʛʦ 

ʢʦʥʚʝʡʝʨʘ, ʜʚʠʛʘʪʝʣʷ ʠ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʟʘʪʦʨʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʟʘʜʘʥʥʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʳʜʘʯʠ ʫʛʣʷ ʈʠʩ.1[3]. ʄʘʩʩʘ ʜʦʟʠʨʫʝʤʦʛʦ 

ʫʛʣʷ ʚʟʚʝʰʠʚʘʝʪʩʷ ʜʘʪʯʠʢʦʤ ʤʘʩʩʳ ʥʘ ʚʝʩʦʚʦʤ ʢʦʥʚʝʡʝʨʝ, ʨʝʟʫʣʴʪʘʪ ʚʟʚʝʰʠʚʘʥʠʷ ʧʦʜʘʝʪʩʷ 

ʥʘ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉɸʋ), ʢʦʪʦʨʘʷ ʯʝʨʝʟ ʜʘʪʯʠʢ ʩʢʦʨʦʩʪʠ 

(ʪʘʭʦʛʝʥʝʨʘʪʦʨ) ʢʦʥʪʨʦʣʠʨʫʝʪ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʣʝʥʪʳ ʢʦʥʚʝʡʝʨʘ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ 

ʤʘʩʩʳ ʫʛʣʷ ʦʪ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉɸʋ ʫʚʝʣʠʯʠʚʘʝʪ ʩʢʦʨʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʧʠʪʘʪʝʣʷ, ʪʝʤ 

ʩʘʤʳʤ, ʫʚʝʣʠʯʠʚʘʷ ʝʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʤʘʩʩʘ ʫʛʣʷ ʥʘ ʣʝʥʪʝ ʚʝʩʦʚʦʛʦ 

ʢʦʥʚʝʡʝʨʘ ʥʝ ʩʪʘʥʝʪ ʟʘʜʘʥʥʦʡ. 

ʈʘʙʦʪʘ ʫʧʨʘʚʣʷʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʦʩʥʦʚʘʥʘ ʥʘ ʜʠʥʘʤʠʯʝʩʢʦʤ ʚʚʦʜʝ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ (ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʤ. ʈʠʩ.2). ʇʨʦʝʢʪ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʜʦʩʪʫʧʥʦʡ 

ʵʣʝʤʝʥʪʥʦʡ ʙʘʟʝ ʠ ʩʦʩʪʦʠʪ ʠʟ ʙʣʦʢʘ ʧʠʪʘʥʠʷ ExeGate AAA200 200W, 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʥʘ 32-ʭ ʨʘʟʨʷʜʥʦʤ ʷʜʨʝ AT91SAM3X8E, 

ʛʘʣʴʚʘʥʠʯʝʩʢʦʡ ʨʘʟʚʷʟʢʠ, ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʚ ʚʠʜʝ ʜʨʘʡʚʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ 

Toshiba TB6600, ɾʂ-ʵʢʨʘʥ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚʚʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʤʳʰʴʶ ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ. 

ɺ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʨʷʜ ʜʦʧʫʱʝʥʠʡ. ɺʦ-ʧʝʨʚʳʭ, ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʝʥʪʦʯʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʧʨʠʥʠʤʘʝʤ ɤ = 0,035, ʫʯʠʪʳʚʘʷ, 

ʥʝʦʪʘʧʣʠʚʘʝʤʦʝ ʧʦʤʝʱʝʥʠʝ ʠ ʨʘʙʦʪʫ ʚʥʝ ʧʦʤʝʱʝʥʠʷ; ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʙʨʘʟʠʚʥʦʡ 

ʧʳʣʠ, ʧʦʚʳʰʝʥʥʫʶ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ ʪʦ, ʯʪʦ ʨʦʣʠʢʦʦʧʦʨʳ ʷʚʣʷʶʪʩʷ 

ʞʝʣʦʙʯʘʪʳʤʠ ʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʦʜʰʠʧʥʠʢʘʭ ʢʘʯʝʥʠʷ [3].  
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ʈʠʩ.2 

 

ʄʝʭʘʥʠʯʝʩʢʘʷ ʯʘʩʪʴ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʩʦʩʪʦʠʪ ʠʟ: ʚʨʘʱʘʶʱʝʛʦʩʷ ʷʢʦʨʷ  

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʧʝʨʝʜʘʪʦʯʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʘ. ʃʝʥʪʦʯʥʳʡ 

ʜʦʟʘʪʦʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʚʷʟʘʥʥʳʭ ʤʘʩʩ, ʜʚʠʞʫʱʠʭʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʠ ʩ ʚʨʘʱʝʥʠʝʤ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʷʟʠ ʥʝ ʷʚʣʷʶʪʩʷ ʘʙʩʦʣʶʪʥʦ 

ʞʝʩʪʢʠʤʠ, ʧʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩʝ ʥʘʛʨʫʞʝʥʠʷ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ (ʚʘʣʳ, ʦʧʦʨʳ, ʟʫʙʯʘʪʳʝ 

ʟʘʮʝʧʣʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʝʨʥʘʷ ʣʝʥʪʘ ʠ ʪ.ʧ.) ʜʝʬʦʨʤʠʨʫʶʪʩʷ, ʠʭ ʚʟʘʠʤʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʞʝʩʪʢʦʩʪʴʶ ʩʚʷʟʠ [3]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʯʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʧʨʦʚʦʜʠʪʴ ʨʝʤʦʥʪ ʠ ʤʦʜʝʨʥʠʟʘʮʠʶ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʣʝʥʪʦʯʥʦʛʦ ʜʦʟʘʪʦʨʘ.   

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. Datasheet AT91 ARM Thumb-based Microcontrollers ATSAM3U Series Errata Sheet, 

by date 6483AïATARMï04-Aug-18, Atmel Corporation, - 70p. 

2. ʉʩʳʣʢʘ ʠʟ ʠʥʪʝʨʥʝʪʘ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ ʢ ʨʝʩʫʨʩʫ 14.05.2018, ʚʨʝʤʷ 10.06,) http:// 

www.tdsibtenzo.ru /Dozator_ lentochniy_ vesovoy_ DVL __Dozatori_lentochnie.htm 

3. ʉʩʳʣʢʘ ʠʟ ʠʥʪʝʨʥʝʪʘ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ ʢ ʨʝʩʫʨʩʫ 14.05.2018, ʚʨʝʤʷ 10.08,) 

http://www.scma.ru /ru/products/ 3 - 2.html 

 

ʂʦʤʧʴʶʪʝʨʥʳʡ ʘʥʘʣʠʟ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ 

ʋʩʦʣʴʮʝʚʘ ɸ. ʂ. 

ʄʳʤʨʠʥʘ ʅ. . 

ʄɹʆʋ ʉʆʐ ˉ73 ʛ. ʃʝʩʥʦʡ 

 

ʄʘʪʝʤʘʪʠʢʘ ï ʵʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʥʘʫʢʘ, ʤʝʪʦʜʳ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ 

ʜʠʩʮʠʧʣʠʥʘʭ. ɼʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ 

ʰʢʦʣʝ.   

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʝʢʪʘ. 

ʀʟʫʯʝʥʳ ʦʩʥʦʚʥʳʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ: y=cosx, y=sinx, y=tgx, y=ctgx. 

ʆʙʦʙʱʝʥʳ ʠʭ ʩʚʦʡʩʪʚʘ. ʈʘʩʩʤʦʪʨʝʥʳ ʠʟʤʝʥʝʥʠʷ ʛʨʘʬʠʢʦʚ ʬʫʥʢʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʠʟʤʝʥʝʥʠʷ  ʫʨʘʚʥʝʥʠʡ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ     ʬʫʥʢʮʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʳ  ʥʘ ʯʝʨʪʝʞʝ ʛʨʘʬʠʢʠ 

ʬʫʥʢʮʠʡ 1)
2

sin(4 -+=
p

xy  ʠ ʫ=sinx (ʈʠʩ.1).  
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ʈʠʩ. 1. ɻʨʘʬʠʢ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

 

ʇʦʢʘʟʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʚ ʜʨʫʛʠʭ ʧʨʝʜʤʝʪʘʭ ʦ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʤʥʦʛʠʭ ʥʘʫʢʘʭ. ɺ ʯʘʩʪʥʦʩʪʠ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ..  

 ɿʚʫʢ ï ʵʪʦ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʜʚʠʞʝʥʠʷ ʩʨʝʜʳ. ʈʝʯʝʚʦʡ ʩʠʛʥʘʣ ʵʪʦ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʫʨʘʚʥʝʥʠʝʤ:
)cos()( ja+Ö= tAts , ʛʜʝ A- ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ, Ŭ = 1/ʊ- ʯʘʩʪʦʪʘ, t - ʚʨʝʤʷ, ű - ʬʘʟʘ.  

 ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʣʦʞʝʥʠʷ ʨʝʯʝʚʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʷʱʠʝ ʚ ʝʛʦ ʩʦʩʪʘʚ  ʟʚʫʢʦʚʳʝ 

ʚʦʣʥʳ ʧʦʣʫʯʘʝʪʩʷ  ʩʧʝʢʪʨ - ʘʤʧʣʠʪʫʜʥʦ-ʯʘʩʪʦʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ. ʅʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʠ ʠ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʚʫʢʦʚʳʭ ʚʦʣʥ ʩʦʟʜʘʥʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪ ʘʥʘʣʠʟ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʧʨʦʛʨʘʤʤʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʩʪʨʦʠʪʴ ʛʨʘʬʠʢ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʠ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ  

ʟʚʫʢ ʧʦ ʜʘʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʬʫʥʢʮʠʠ.  

 

 
ʈʠʩ. 2. ʇʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ 

        

ɸʤʧʣʠʪʫʜʘ ʧʦʢʘʟʳʚʘʝʪ ʯʝʤ ʚʳʰʝ, ʪʝʤ ʛʨʦʤʯʝ ʚʦʩʧʨʠʥʠʤʘʝʤ ʟʚʫʢ, ʠ ʥʘʦʙʦʨʦʪ, ʯʝʤ 

ʤʝʥʴʰʝ ʘʤʧʣʠʪʫʜʘ, ʪʝʤ ʪʠʰʝ ʟʚʫʢ. ɺʣʠʷʥʠʝ ʯʘʩʪʦʪʳ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ   ʚʳʩʦʪʫ ʟʚʫʢʘ  ʏʝʤ 

ʤʝʥʴʰʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ, ʪʝʤ ʚʳʰʝ ʯʘʩʪʦʪʘ ʟʚʫʢʘ. ʏʝʤ ʙʦʣʴʰʝ  

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʚʫʢʦʚʳʤʠ ʚʦʣʥʘʤʠ, ʪʝʤ ʥʠʞʝ ʟʚʫʢ.  

ɺ ʚʳʚʦʜʘʭ ʧʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʥʷʪʳʭ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʘ Spot-4, ʧʦʣʫʯʝʥʦ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ 

ʟʘʜʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʜʣʷ ʝʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʦʡ ʠ, 

ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʪʨʝʙʫʝʪ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ. 
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ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ 
ʌʝʜʠʥ ɸ. ɽ. 

ʇʦʟʜʝʝʚ ʉ. ɸ. 
ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʉʦʟʜʘʥʠʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ, ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʚ ʯʝʣʦʚʝʯʝʩʢʫʶ ʩʨʝʜʫ, 

ʩʦʧʨʷʞʝʥʦ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝʤ. ʉʧʦʩʦʙʦʚ ʨʝʰʝʥʠʡ, ʪʝʤ ʙʦʣʝʝ ʥʘ 

ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʫʯʘʩʪʢʝ ʤʥʦʞʝʩʪʚʦ. ʊʘʢ ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʠ 

ʫʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʨʘʩʧʦʟʥʘʚʘʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʦ ʢʘʯʝʩʪʚʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ 

ʦʪ ʯʠʩʪʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʣʫʯʘʪʝʣʷ/ʧʨʠʝʤʥʠʢʘ ʠ ʩʪʘʥʜʘʨʪʦʚ ʫʢʘʟʘʪʝʣʝʡ ʦʙʲʝʢʪʦʚ ʧʨʠʚʷʟʢʠ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʦʪ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠʰʣʦʩʴ ʦʪʢʘʟʘʪʴʩʷ ʚ ʧʦʣʴʟʫ Radio Frequency 

IDentification (RFID). 

ɼʨʫʛʠʤ ʥʝʦʩʧʦʨʠʤʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʜʠʦʤʝʪʦʢ-ʥʦʩʠʪʝʣʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʙʲʝʤʦʤ 

1ʢɹ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ, ʥʘʧʦʤʠʥʘʶʱʘʷ ʙʣʦʢʯʝʠʥ (blockchain) ʈʠʩ.1.    

 

 
ʈʠʩ.1 

ɺ ʢʘʞʜʫʶ ʨʘʜʠʦʤʝʪʢʫ ʟʘʧʠʩʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ʢʦʦʨʜʠʥʘʪʦʡ ʩʘʤʦʡ ʤʝʪʢʠ ʧʦ ʦʩʠ ʍ ʠ 

ʧʦ ʦʩʠ ʋ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʪʘʣʴʥʦʛʦ ʤʘʩʩʠʚʘ ʤʝʪʦʢ. ʈʘʙʦʯʘʷ ʦʙʣʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʝʨʝʢʨʳʚʘʶʱʠʝʩʷ ʦʙʣʘʩʪʠ, ʧʦʵʪʦʤʫ ʚ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʠʟ ʩʪʨʦʷ ʥʝʩʢʦʣʴʢʠʭ 

ʨʘʜʠʦʤʝʪʦʢ ʧʦʜʨʷʜ, ʩʠʩʪʝʤʘ ʥʝ ʧʦʪʝʨʷʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ.  

ɺ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ ʟʘʛʨʫʞʝʥʥʘʷ ʢʘʨʪʘ ʤʝʪʦʢ 

ʦʢʨʫʞʘʶʱʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʠʪʴ ʦʙʲʝʟʜʥʦʡ ʧʫʪʴ ʧʦ ʜʨʫʛʠʤ ʤʝʪʢʘʤ ʈʠʩ.2,4, 

ʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʦʢʘʟʘʥʘ ʥʘ ʈʠʩ. 3,5. 

ʉʦʩʪʘʚʣʝʥʥʘʷ ʤʘʪʨʠʮʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʠʩʢʘʞʘʝʪʩʷ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʧʦʚʨʝʞʜʝʥʠʷ 

ʤʝʪʦʢ, ʪʘʢ ʢʘʢ ʤʘʩʩʠʚ ʨʘʟʤʝʨʥʦʩʪʴʶ 64ʭ64, ʚ ʧʘʤʷʪʠ ʢʘʞʜʦʡ ʤʝʪʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʩʴʤʠʢʨʘʪʥʳʡ ʟʘʧʘʩ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ. 

ʇʨʠʤʝʨ ʤʘʩʩʠʚʘ-ʢʘʨʪʳ ʚ ʧʘʤʷʪʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʧʨʦʮʝʩʩʦʨʘ ʧʦʢʘʟʘʥ ʈʠʩ. 3, 5. 

ʃʝʛʝʥʜʘ ʤʘʩʩʠʚʘ: 1 ï ʤʝʪʢʘ ʥʝʜʦʩʪʫʧʥʘ, ʜʚʠʞʝʥʠʝ ʢ ʥʝʡ ʥʝʚʦʟʤʦʞʥʦ ʠʟ-ʟʘ ʧʨʝʧʷʪʩʪʚʠʷ; 2 ï 

ʤʝʪʢʘ ʜʦʩʪʫʧʥʘ, ʜʚʠʞʝʥʠʝ ʚʦʟʤʦʞʥʦ, ʧʨʝʧʷʪʩʪʚʠʡ ʥʝʪ. 

 
ʈʠʩ.2   ʈʠʩ.3 
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ʂʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʧʫʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʙʦʨʦʤ ʨʦʜʠʪʝʣʴʩʢʦʛʦ ʤʘʩʩʠʚʘ 

ʟʘʛʨʫʞʝʥʥʦʛʦ ʠʟ ʧʘʤʷʪʠ ʤʝʪʦʢ-ʥʦʩʠʪʝʣʝʡ ʧʫʪʝʤ ʧʝʨʝʙʦʨʘ ʚ ʰʠʨʠʥʫ. ʂʦʦʨʜʠʥʘʪʳ ʤʝʪʢʠ, 

ʚʟʷʪʦʡ ʠʟ ʦʯʝʨʝʜʠ, ʚ ʨʦʜʠʪʝʣʴʩʢʦʤ ʤʘʩʩʠʚʝ ʥʘʭʦʜʷʪʩʷ ʢʦʦʨʜʠʥʘʪʳ ʤʝʪʢʠ-ʨʦʜʠʪʝʣʷ, ʜʘʣʝʝ ï 

ʢʦʦʨʜʠʥʘʪʳ ʤʝʪʢʠ ʨʦʜʠʪʝʣʷ ʠ ʚʳʯʠʩʣʷʶʪʩʷ ʤʝʪʢʠ ʧʨʘʨʦʜʠʪʝʣʷ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ 

ʦʯʝʨʝʜʥʦʛʦ ʨʦʜʠʪʝʣʷ ʘʣʛʦʨʠʪʤ ʧʝʨʝʧʠʩʳʚʘʝʪ ʚ ʤʘʩʩʠʚʝ ʢʘʨʪʳ ʟʥʘʯʝʥʠʝ ʵʣʝʤʝʥʪʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʦʨʜʠʥʘʪʘʤ ʨʦʜʠʪʝʣʷ ʨʘʚʥʦʝ ç2è ʥʘ ʟʥʘʯʝʥʠʝ ç3è. ʉʦʟʜʘʥʠʝ ʧʫʪʠ 

ʟʘʚʝʨʰʘʝʪʩʷ, ʢʦʛʜʘ ʦʯʝʨʝʜʥʳʤ ʥʘʡʜʝʥʥʳʤ ʨʦʜʠʪʝʣʝʤ ʩʪʘʥʦʚʠʪʩʷ ʤʝʪʢʘ, ʥʘ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʠʪʩʷ ʩʠʩʪʝʤʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʧʘʤʷʪʠ ʦʢʘʟʳʚʘʝʪʩʷ 

ʢʘʨʪʘ ʩ ʥʘʡʜʝʥʥʳʤ ʢʨʘʪʯʘʡʰʠʤ ʧʫʪʝʤ ʚ ʚʠʜʝ ʵʣʝʤʝʥʪʦʚ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ ç3è. 

 

 
ʈʠʩ.4   ʈʠʩ.5 

 

 

ʈʠʩ.6 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʦʠʩʢʘ ʧʫʪʠ ʪʨʘʥʩʧʦʨʪʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ 

ʪʦʣʴʢʦ ʧʦ ʤʝʪʢʘʤ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʡʜʝʥʥʦʤʫ ʧʫʪʠ (ç3è). 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʘʜʘʧʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʣʠʥʠʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʚʥʝʜʨʝʥʠʷ ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʙʦʨʦʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʥʝʧʨʝʨʳʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʪʘʢ ʞʝ ʙʫʜʝʪ 

ʧʦʣʝʟʥʳʤ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʩʠʩʪʝʤʘʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʠʟʚʝʩʪʥʳʭ ʪʠʧʦʚ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʧʣʘʪʬʦʨʤʳ ʈʠʩ.6.  

 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʝ ʩʧʠʩʦʢ 

1. Data sheet MFRC522 Standard performance MIFARE and NTAG frontend Rev. 3.9 ð 

27 April 2016 ï 96p. 
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ʈʘʟʨʘʙʦʪʢʘ çEchoWatcherè 

ʂʫʣʠʢʦʚ ɼ.ɸ. 

ʄɹʆʋ ʉʆʐ ˉ 80, 

ʍʘʣʪʫʨʠʥʘ ʅ. ɺ. 

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʅʝʟʨʷʯʠʝ ʣʶʜʠ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʥʝ ʪʦʣʴʢʦ ʥʝ ʤʦʛʫʪ ʚʠʜʝʪʴ, ʥʦ ʠ ʥʝ ʤʦʛʫʪ ʧʦʢʠʥʫʪʴ 

ʩʪʝʥʳ ʩʦʙʩʪʚʝʥʥʳʭ ʜʦʤʦʚ, ʭʦʪʷ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ 

ʫʩʣʦʚʠʡ ʥʘ ʫʣʠʮʘʭ ʪʨʘʪʷʪʩʷ ʤʠʣʣʠʘʨʜʳ ʨʫʙʣʝʡ. ʇʦʵʪʦʤʫ ʚ ʨʝʬʝʨʘʪʠʚʥʦʡ ʨʘʙʦʪʝ ʚʘʰʝʤʫ 

ʚʥʠʤʘʥʠʶ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʙʦʨ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʡ ʩʪʦʣʢʥʦʚʝʥʠʷ ʩ ʧʨʝʧʷʪʩʪʚʠʷʤʠ, 

ʣʶʜʝʡ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʛʨʘʥʠʯʝʥʥʳʤ ʟʨʝʥʠʝʤ - çEchoWatcherè. 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʚʦ ʚʩʝʤ ʤʠʨʝ ʥʘʩʯʠʪʳʚʘʶʪ ʚ ʨʘʡʦʥʝ 37 ʤʠʣʣʠʦʥʦʚ ʩʣʝʧʳʭ ʣʶʜʝʡ ʠ 

14 ʤʠʣʣʠʦʥʦʚ ʣʶʜʝʡ ʠ 124 ʤʠʣʣʠʦʥʘ ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʠʝʤ ʟʨʝʥʠʷ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʜʘʥʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦ ʫʯʪʸʥʥʳʭ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʣʶʜʝʡ ʚ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 218 ʪʳʩʷʯ ʯʝʣʦʚʝʢ 

ʠʟ ʥʠʭ ʘʙʩʦʣʶʪʥʦ ʩʣʝʧʳʭ ʣʶʜʝʡ 103 ʪʳʩʷʯʠ. ʆʜʥʘʢʦ ʪʦʯʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʥʘʡʪʠ 

ʥʝʚʦʟʤʦʞʥʦ ʠ ʧʦ ʥʝ ʦʬʠʮʠʘʣʴʥʦʡ ʩʪʘʪʠʩʪʠʢʝ ʚ ʈʦʩʩʠʠ ʦʪ 1,84 ʜʦ 4,96 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ 

ʠʥʚʘʣʠʜʦʚ ʧʦ ʟʨʝʥʠʶ, ʠʟ ʥʠʭ ʦʪ 610 ʜʦ 780 ʪʳʩʷʯ ʯʝʣʦʚʝʢ ʧʦʣʥʦʩʪʴʶ ʩʣʝʧʳʝ. ʇʦ ʜʘʥʥʳʤ 

ʆʆʅ ʂ 2020 ʛʦʜʫ ʯʠʩʣʦ ʩʣʝʧʳʭ ʚ ʤʠʨʝ ʤʦʞʝʪ ʚʦʟʨʘʩʪʠ ʜʦ 75 ʤʠʣʣʠʦʥʦʚ ʯʝʣʦʚʝʢ. 

ʊʠʬʣʦʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠʥʚʘʣʠʜʦʚ ʧʦ ʟʨʝʥʠʶ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʞʠʟʥʠ ʣʶʜʝʡ ʩ ʥʘʨʫʰʝʥʥʳʤ ʟʨʝʥʠʝʤ. ʉʦʚʨʝʤʝʥʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʪʝʭʥʠʢʘ ʜʣʷ ʥʝ 

ʟʨʷʯʠʭ ʧʦʟʚʦʣʷʝʪ ʠʤ ʦʧʦʩʨʝʜʦʚʘʥʥʦ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʷʚʣʝʥʠʷʭ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, 

ʧʨʝʜʤʝʪʘʭ ʠ ʠʭ ʩʚʦʡʩʪʚʘʭ. ʉ ʧʦʤʦʱʴʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʝʟʨʷʯʠʝ ʤʦʛʫʪ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʩʯʠʪʘʪʴ ʧʣʦʩʢʦʧʝʯʘʪʥʦʶ ʣʠʪʝʨʘʪʫʨʫ, ʨʘʩʧʦʟʥʘʚʘʪʴ ʮʚʝʪʘ 

ʠ ʦʧʨʝʜʝʣʷʪʴ ʠʩʪʦʯʥʠʢ.  

ʅʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʩʫʱʝʩʪʚʫʶʪ ʣʠʙʦ ʧʨʦʪʦʪʠʧʳ ʫʩʪʨʦʡʩʪʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʩʣʝʧʦʤʫ 

ʠʣʠ ʧʣʦʭʦ ʚʠʜʷʱʝʤʫ ʯʝʣʦʚʝʢʫ ʦʙʦʟʥʘʯʘʪʴ ʧʨʝʧʷʪʩʪʚʠʷ ʠʣʠ ʥʝʨʦʚʥʦʩʪʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʃʠʙʦ ʵʪʠ ʨʝʰʝʥʠʷ ʦʙʣʘʜʘʶʪ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʮʝʥʦʡ ʠʟ-ʟʘ ʯʝʛʦ ʨʷʜʦʚʦʡ ʛʨʘʞʜʘʥʠʥ ʥʝ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʢʫʧʠʪʴ ʩʝʙʝ ʧʦʜʦʙʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʥʘʧʨʠʤʝʨ: Buzzclip, Smartcane. 

Arduino - ʵʪʦ ʦʜʥʦʧʣʘʪʥʳʡ ʢʦʥʪʨʦʣʣʝʨ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʤʥʦʞʝʩʪʚʝ 

ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠ ʧʨʠʣʦʞʝʥʠʷʭ, ʦʥ ʩʘʤʳʡ ʧʨʦʩʪʦʡ ʠ ʜʝʰʝʚʳʡ ʠʟ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠ ʣʶʙʠʪʝʣʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʨʦʩʪʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʠ. 

çEchoWatcherè ʩʦʙʠʨʘʣʘʩʴ ʠʟ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ Arduino NANO, ʵʭʦʣʦʢʘʪʦʨʘ ʠ 

MP3-ʧʣʝʝʨʘ. ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʧʠʩʘʣʘʩʴ ʥʘ Arduino IDE ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++. 

ʊʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ çEchoWatcherè 

ɿʘʜʘʯʘ: ʉʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʫʩʪʨʦʡʩʪʚʦ, ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʡ, ʩ 

ʢʦʤʧʣʝʢʪʫʶʱʠʤʠ, ʜʦʩʪʫʧʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʫʨʦʚʥʷ, ʜʦʩʪʫʧʥʦʝ ʜʣʷ ʧʦʢʫʧʢʠ ʜʣʷ ʦʙʳʯʥʦʛʦ 

ʯʝʣʦʚʝʢʘ.  

ʎʝʣʠ: 

1. ʇʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʣʶʜʝʡ ʩʦ ʩʣʘʙʳʤ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʤ ʟʨʝʥʠʝʤ ʧʫʪʝʤ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʜʝʥʠʡ ʠʟ-ʟʘ ʩʪʦʣʢʥʦʚʝʥʠʡ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʧʷʪʩʪʚʠʷʤʠ. 

2. ʉʜʝʣʘʪʴ ʧʨʠʙʦʨ ʜʦʩʪʫʧʥʳʤ ʜʣʷ ʧʦʢʫʧʢʠ ʠ ʠʥʪʫʠʪʠʚʥʦ ʧʨʦʩʪʳʤ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʨʦʡʩʪʚʘ: 

1. ɼʘʣʴʥʦʩʪʴ ʦʙʥʘʨʫʞʝʥʠʷ ʧʨʝʧʷʪʩʪʚʠʷ ï 1,5 ʤʝʪʨʘ. 

2. ɸʚʪʦʥʦʤʥʦʩʪʴ ʧʨʠʙʦʨʘ. 

3. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʰʥʠʢʦʚ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʷʟʳʢʦʚ ʠ ʚʳʙʦʨ ʤʝʞʜʫ ʤʫʞʩʢʠʤ ʠ ʞʝʥʩʢʠʤ ʛʦʣʦʩʦʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʫ: 

1. ʎʝʥʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 2500 ʨʫʙ.  

2. ʇʨʦʩʪʦʪʘ ʠ ʣʝʛʢʦʩʪʴ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

3. ɺʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʨʥʠʟʘʮʠʠ 
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ʉʦʩʪʘʚ ʠ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʫʩʪʨʦʡʩʪʚʘ: 

1. ɿʘʢʘʟʘʪʴ ʫ ʧʨʦʚʝʨʝʥʥʳʭ ʧʦʩʪʘʚʱʠʢʦʚ ʜʝʪʘʣʠ ʠ ʤʦʜʫʣʠ. 

2. ʅʘʧʠʩʘʥʠʝ ʧʨʦʛʨʘʤʤʳ. 

3. ʀʟʛʦʪʦʚʣʝʥʠʝ ʧʨʦʪʦʪʠʧʘ. 

4. ʇʦʠʩʢ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚ ʨʘʙʦʪʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʭ ʫʩʪʨʘʥʝʥʠʝ. 

5. ʌʠʥʘʣʴʥʘʷ ʩʙʦʨʢʘ ʧʨʠʙʦʨʘ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʉʦʥʘʨ ʜʣʷ ʩʣʝʧʳʭ ʠ ʩʣʘʙʦʚʠʜʷʱʠʭ ʣʶʜʝʡ. ɼʘʪʯʠʢ ʩʦʥʘʨʘ ʦʧʨʝʜʝʣʷʝʪ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʧʨʝʧʷʪʩʪʚʠʡ ʪʦʯʥʦ ʧʦ ʪʘʢʦʤʫ ʞʝ ʧʨʠʥʮʠʧʫ, ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʣʝʪʫʯʠʝ ʤʳʰʠ ʠʣʠ ʜʝʣʴʬʠʥʳ. 

ʆʥ ʛʝʥʝʨʠʨʫʝʪ ʠ ʠʟʣʫʯʘʝʪ ʟʚʫʢʦʚʦʡ ʧʫʯʦʢ ʠʤʧʫʣʴʩʦʚ ʥʘ ʯʘʩʪʦʪʝ 40ʤʛʮ, ʘ ʧʨʠʥʠʤʘʝʪ 

ʦʪʨʘʞʝʥʥʦʝ ʵʭʦ ʠ ʧʦʪʦʤ ʧʦ ʟʘʜʝʨʞʢʝ ʟʚʫʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʨʘʩʩʯʠʪʳʚʘʝʪ 

ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʧʨʝʧʷʪʩʪʚʠʷ ʧʦ ʬʦʨʤʫʣʝ (1) 
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ʌʦʨʤʫʣʘ 1 

ɺ ʜʘʥʥʦʡ ʬʦʨʤʫʣʝ S - ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʜʦ ʦʙʲʝʢʪʘ, t  - ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʧʫʣʴʩʘ, 340 

ʤ/ʩ - ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʚʦʟʜʫʭʝ, ʘ ʜʝʣʝʥʠʝ ʥʘ 2 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʟʚʫʢ ʧʨʝʦʜʦʣʝʣ 

ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʠʩʪʦʯʥʠʢʘ ʦʪʨʘʞʝʥʠʷ ʠ ʦʙʨʘʪʥʦ. 

ɼʘʥʥʳʡ ʧʨʠʙʦʨ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʈʠʩʫʥʦʢ ˉ1): 

1. ʇʣʘʪʘ Arduino Nano. 

2. ʉʦʥʘʨ HC-SR04. 

3. ʄʦʜʫʣʴ Mp3 DFPlauer mini. 

4. ɼʠʥʘʤʠʢ. 

5. Li ion ʘʢʢʫʤʫʣʷʪʦʨ.  

6. ɺʳʢʣʶʯʘʪʝʣʴ. 

ʈʠʩ. 1. ʂʦʤʧʦʥʝʥʪʳ çEchoWatcherè 

 

ɼʣʷ çEchoWatcherè ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥʦ ʨʷʜ ʚʦʟʤʦʞʥʳʭ ʩʣʝʜʫʶʱʠʭ ʤʦʜʠʬʠʢʘʮʠʡ: 

1. ɿʘʤʝʥʘ ʋʣʴʪʨʘʟʚʫʢʦʚʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʥʘ ʀʥʬʨʘʢʨʘʩʥʳʡ ʣʘʟʝʨʥʳʡ ʜʘʣʴʥʦʤʝʨ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʜʘʣʴʥʦʩʪʠ ʦʙʟʦʨʘ, ʧʦʩʣʝ ʀʥʬʨʘʢʨʘʩʥʦʛʦ ʣʘʟʝʨʘ ʤʦʞʥʦ ʧʝʨʝʡʜʠ ʥʘ ʢʘʤʝʨʳ 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʣʠʮʘ, ʯʪʦʙʳ ʣʝʛʯʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʢʨʫʞʘʶʱʠʡ ʤʠʨ ʠ ʦʙʱʝʩʪʚʦ. 

2. ɼʦʙʘʚʠʪʴ Bluetooth-ʘʜʘʧʪʝʨ, ʜʣʷ ʨʘʙʦʪʳ ʩ Android-ʧʨʠʣʦʞʝʥʠʝʤ ʠʣʠ ʩ Apple-

ʧʨʠʣʦʞʝʥʠʝʤ. ʇʨʠʣʦʞʝʥʠʝ ʙʫʜʝʪ ʩʦʙʠʨʘʪʴ ʜʘʥʥʳʝ ʦʙ ʦʢʨʫʞʘʶʱʠʭ ʣʶʜʷʭ ʠ ʩʦʟʜʘʚʘʪʴ 

ʪʦʯʥʫʶ ʤʝʩʪʥʫʶ ʢʘʨʪʫ ʦʢʨʫʞʘʶʱʝʡ ʤʝʩʪʥʦʩʪʠ ʥʘ ʢʦʪʦʨʦʡ ʯʘʩʪʦ ʥʘʭʦʜʠʪʴʩʷ ʇʦʣʴʟʦʚʘʪʝʣʴ. 
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3. ɺʩʪʨʦʝʥʥʳʝ ʥʘʫʰʥʠʢʠ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ ʠʣʠ ʫʤʝʥʴʰʘʶʪ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʟʚʫʢʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʘʢʞʝ ʚʳʚʦʜʷʱʠʝ ʟʚʫʢʦʚʳʝ ʩʦʦʙʱʝʥʠʷ ʦʪ 

çEchoWatcherè ʦʙ ʧʨʝʧʷʪʩʪʚʠʷʭ. 

4.  ɼʦʙʘʚʠʪʴ ʚʠʙʨʦ-ʧʦʣʦʩʳ, ʩʠʛʥʘʣʠʟʠʨʫʶʱʠʝ, ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʟʚʫʢʦ-ʚʳʚʦʜʝ ʠʣʠ 

ʷʚʣʷʶʱʠʤʠʩʷ ʩʨʝʜʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ, ʦʙ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʨʠ 

ʧʦʚʦʨʦʪʝ ʚʩʝ ʝʱʝ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʷ ʦʪ ʇʦʣʴʟʦʚʘʪʝʣʷ. 

5. ʉʦʟʜʘʥʠʝ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʬʦʨʤʳ, ʠʟ ʫʜʘʨʦʧʨʦʯʥʦʛʦ ʧʣʘʩʪʠʢʘ ʠʣʠ ʜʨʫʛʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʀʟʫʯʘʝʤ Arduino. ʀʥʩʪʨʫʤʝʥʪʳ ʠ ʤʝʪʦʜʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʚʦʣʰʝʙʩʪʚʘ. [ʂʥʠʛʘ] / ʘʚʪ. 
ɼʞʝʨʝʤʠ ɹʣʫʤ. - [ʙ.ʤ.] : ɹʍɺ-ʇʝʪʝʨʙʫʨʛ, 2018. 

2. ʂʦʥʩʪʨʫʠʨʫʝʤ ʨʦʙʦʪʦʚ ʥʘ Arduino [ʂʥʠʛʘ] / ʘʚʪ. ɹʝʡʢʪʘʣ ɼ.ʃ.. - [ʙ.ʤ.] : 

ʃʘʙʦʨʘʪʦʨʠʷ ʟʥʘʥʠʡ, 2016. 

3. ʉʨʝʜʥʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʣʶʜʷʭ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ ,ʘ ʪʘʢʞʝ 
ʧʦʣʥʦʩʪʴʶ ʩʣʝʧʳʭ ʣʶʜʝʡ [ɾʫʨʥʘʣ] / ʘʚʪ. ɺʆɿ. - 2014 ʛ.. 

4. ʉʨʝʜʥʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʣʶʜʷʭ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʟʨʝʥʠʷ ,ʘ ʪʘʢʞʝ 

ʧʦʣʥʦʩʪʴʶ ʩʣʝʧʳʭ ʣʶʜʝʡ [ɾʫʨʥʘʣ] / ʘʚʪ. ʆʆʅ. - 2014 ʛ.. 

5. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ɼʘʥʥʳʝ [ɾʫʨʥʘʣ]. - 2014 ʛ.. - ʩʪʨ. ɺʆɿ ʠ ʆʆʅ. 

6. ʌʠʟʠʢʘ. 11 ʢʣʘʩʩ. ʋʯʝʙʥʠʢ. ʋʛʣʫʙʣʝʥʥʳʡ ʫʨʦʚʝʥʴ. ʌɻʆʉ [ʂʥʠʛʘ] / ʘʚʪ. ʂʘʙʘʨʜʠʥ 
ɻʣʘʟʫʥʦʚ, ʆʨʣʦʚ. - [ʙ.ʤ.] : ʇʨʦʩʚʝʱʝʥʠʝ, 2017. 

 

 

 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʪʝʩʪʦʚ ʧʦ ʤʘʪʝʤʘʪʠʢʝ  

ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ moodle 

  ʆʢʫʣʦʚ ʉ. ɸ. 

ʅʊʀ (ʬʠʣʠʘʣ)ʋʨʌʋ,   

ɼʝʤʠʥʘ ɽ. ʃ., ʢʘʥʜ. ʬ.-ʤ- ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʠʣʠʘʣ ɻɸʆʋ ɼʇʆ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ  

çʀʥʩʪʠʪʫʪ ʨʘʟʚʠʪʠʷ ʦʙʨʘʟʦʚʘʥʠʷè,  

ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʉʠʩʪʝʤʘ ʀʥʪʝʨʥʝʪ-ʦʙʫʯʝʥʠʷ MOODLE ʟʘʚʦʝʚʳʚʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʕʪʦʪ 

ʙʝʩʧʣʘʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʦ ʩʚʦʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ, ʧʨʦʩʪʦʪʝ ʦʩʚʦʝʥʠʷ ʠ ʫʜʦʙʩʪʚʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʙʦʣʴʰʠʥʩʪʚʫ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʢ ʩʠʩʪʝʤʘʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ.  

ʆʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʢʦʤʧʦʥʝʥʪ ʩʠʩʪʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʩʨʝʜʩʪʚʘ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʦʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ ʦʙʫʯʘʝʤʳʤʠ.  

ʇʨʠ ʵʪʦʤ ʥʝʠʟʙʝʞʥʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʢʘʯʝʩʪʚʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ ʩ 

ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦ ʦʮʝʥʠʚʘʪʴ (ʠʟʤʝʨʷʪʴ) ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʢʠ 

ʵʢʟʘʤʝʥʫʝʤʳʭ.  

ɼʦʩʪʦʠʥʩʪʚʦʤ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʡ ʪʝʩʪʦʚʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ ʠ 

ʧʦʣʫʯʝʥʠʝ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʚʘʪʴ ʢʘʢ ʢʘʯʝʩʪʚʦ ʪʝʩʪʦʚʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʪʘʢ ʠ ʫʨʦʚʝʥʴ ʠʩʧʳʪʫʝʤʳʭ. ʊʘʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʳʪʘʥʠʡ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʪʝʦʨʠʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ [1].  
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ʆʙʨʘʱʘʷʩʴ ʚ ʵʪʦʡ ʩʚʷʟʠ ʢ ʩʠʩʪʝʤʝ MOODLE, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚ ʢʘʯʝʩʪʚʝ ʝʱʝ ʦʜʥʦʛʦ 

ʝʝ ʜʦʩʪʦʠʥʩʪʚʘ ʥʘʣʠʯʠʝ ʚ ʥʝʡ ʚʩʪʨʦʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ [1].  

ʋʢʘʟʘʥʥʳʝ ʩʨʝʜʩʪʚʘ ʩʠʩʪʝʤʳ MOODLE ʙʳʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʘʚʪʦʨʘʤʠ 

ʜʣʷ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ 1 ʩʝʤʝʩʪʨʝ 2017-2018ʫʯ.ʛ.ʛ. ʚ 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʠʥʩʪʠʪʫʪʝ (ʬʠʣʠʘʣʝ) ʋʨʌʋ.  

ʇʨʠ ʵʪʦʤ ʚʳʯʠʩʣʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ.  

1). ʀʥʜʝʢʩ çʣʝʛʢʦʩʪʠè (ʀʃ) ʠ ʠʥʜʝʢʩ çʪʨʫʜʥʦʩʪʠè (ʀʊ) ʟʘʜʘʥʠʡ. 

ʤʘʢʩ

cp

X

iX
iʀʃ

)(
)( =

    
ʠ          .

)(
1)(

ʤʘʢʩ

cp

X

iX
iʀʊ -=  

ɿʜʝʩʴ ʚʚʝʜʝʥʳ ʦʙʦʟʥʘʯʝʥʠʷ:  

Xʩʨ(i) ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʙʘʣʣʦʚ ʚʩʝʭ ʠʩʧʳʪʫʝʤʳʭ ʟʘ ʚʳʧʦʣʥʝʥʠʝ i-ʛʦ ʟʘʜʘʥʠʷ;  

Xʤʘʢʩ ï ʤʘʢʩʠʤʘʣʴʥʦ  ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ i-ʝ ʟʘʜʘʥʠʝ. 

 

2). ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (ʉʂʆ). 

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʪʘʪʠʩʪʠʯʝʩʢʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ 

(ʜʠʩʧʝʨʩʠʷ) ʚʝʣʠʯʠʥʳ Yk (i)/Xʤʘʢʩ(i), ʛʜʝ Yk(i)  ï ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ, ʥʘʙʨʘʥʥʳʭ k-ʤ 

ʠʩʧʳʪʫʝʤʳʤ ʧʦ i-ʤʫ ʟʘʜʘʥʠʶ, ʘ Xʤʘʢʩ ï ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ i-ʝ 

ʟʘʜʘʥʠʝ. 

ʉʂʆ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʙʨʦʩ ʙʘʣʣʦʚ ʧʦʣʫʯʝʥʥʳʭ ʚʩʝʤʠ ʠʩʧʳʪʫʝʤʳʤʠ ʧʨʠ ʦʪʚʝʪʝ ʥʘ 

ʢʦʥʢʨʝʪʥʦʝ ʟʘʜʘʥʠʝ ʪʝʩʪʘ.  

ɽʩʣʠ ʚʩʝ ʠʩʧʳʪʫʝʤʳʝ ʦʪʚʝʯʘʶʪ ʥʘ ʚʦʧʨʦʩ ʦʜʠʥʘʢʦʚʦ, ʪʦ ʨʘʟʙʨʦʩ ʦʪʚʝʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʵʪʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʙʫʜʝʪ ʨʘʚʝʥ ʥʫʣʶ. ʊʘʢʦʝ ʟʘʜʘʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʥʝ 

ʷʚʣʷʝʪʩʷ ʪʝʩʪʦʚʳʤ ʠ ʧʦʜʣʝʞʠʪ ʦʪʙʨʘʢʦʚʢʝ.  

 

3). ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ (ʂɼ). 

ʕʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʥʦʞʝʩʪʚʘ ʟʥʘʯʝʥʠʡ ʦʪʚʝʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʩʧʳʪʫʝʤʳʤʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʜʘʥʠʷ, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʠʤʠ ʪʝʩʪʘ 

ʚ ʮʝʣʦʤ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʡ ʧʦ ʬʦʨʤʫʣʝ:  

ä
ss

Ö
= .)(

yxN

yx
iʂɼ  

ɿʜʝʩʴ ʚʚʝʜʝʥʳ ʦʙʦʟʥʘʯʝʥʠʷ: 

x ï ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʙʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʩʧʳʪʫʝʤʳʤʠ 

ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʟʘʜʘʥʠʝ,   

y ï ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʙʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʩʧʳʪʫʝʤʳʤʠ 

ʟʘ ʪʝʩʪ ʚ ʮʝʣʦʤ,  

N ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʚʝʪʦʚ, ʜʘʥʥʳʭ ʧʦ ʵʪʦʤʫ ʟʘʜʘʥʠʶ, 

ůx ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʙʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʩʧʳʪʫʝʤʳʤʠ 

ʧʨʠ ʦʪʚʝʪʝ ʥʘ ʢʦʥʢʨʝʪʥʦʝ ʟʘʜʘʥʠʝ,  

ůy ï ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ʙʘʣʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʠʩʧʳʪʫʝʤʳʤʠ 

ʟʘ ʪʝʩʪ ʚ ʮʝʣʦʤ.  

ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʤʝʞʜʫ ï1 ʠ +1. ʆʥ ʷʚʣʷʝʪʩʷ ʤʝʨʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʢʦʥʢʨʝʪʥʦʛʦ ʟʘʜʘʥʠʷ ʨʘʟʜʝʣʷʪʴ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʠʩʧʳʪʫʝʤʳʭ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʂɼ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ 

ʨʘʟʜʝʣʷʶʪ çʩʠʣʴʥʳʭè ʠ çʩʣʘʙʳʭè ʩʪʫʜʝʥʪʦʚ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʂɼ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʣʦʭʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʩʪʫʜʝʥʪʳ ʦʪʚʝʯʘʶʪ ʥʘ ʜʘʥʥʦʝ ʟʘʜʘʥʠʝ ʚ 

ʩʨʝʜʥʝʤ ʣʫʯʰʝ, ʯʝʤ ʭʦʨʦʰʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ.  

Cʯʠʪʘʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ [1], ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ 

ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦʝ 0,3. ʆʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ 

ʷʚʥʳʭ ʜʝʬʝʢʪʘʭ ʪʘʢʠʭ ʚʦʧʨʦʩʦʚ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʦʪʙʨʘʢʦʚʢʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʪʝʩʪʘ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 
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ʇʦʣʫʯʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ 

ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʦʚ ʪʝʩʪ ʧʦ ʤʘʪʝʤʘʪʠʢʝ ʚ ʮʝʣʦʤ ʘʜʝʢʚʘʪʥʦ ʧʦʢʘʟʳʚʘʝʪ ʩʨʝʟ ʟʥʘʥʠʡ 

ʩʪʫʜʝʥʪʦʚ.  

ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʚʦʧʨʦʩʘʭ ʧʦʜ ʥʦʤʝʨʦʤ 1,9 ʠ 10 ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʜʠʩʢʨʠʤʠʥʘʮʠʷ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʠ ʟʘʜʘʥʠʷ ʥʝ ʷʚʣʷʶʪʩʷ ʪʝʩʪʦʚʳʤʠ, ʪʘʢ ʢʘʢ 

ʥʝ ʩʧʦʩʦʙʥʳ ʘʜʝʢʚʘʪʥʦ ʨʘʟʜʝʣʷʪʴ ʠʩʧʳʪʫʝʤʳʭ ʧʦ ʫʨʦʚʥʶ ʠʭ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ, ʠ ʠʭ 

ʩʣʝʜʫʝʪ ʦʪʙʨʘʢʦʚʳʚʘʪʴ (ʠʣʠ ʚʠʜʦʠʟʤʝʥʠʪʴ). 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʣʝʛʢʦʩʪʠ ʚ ʚʦʧʨʦʩʘʭ ʩ 21 ʧʦ 26 (ʪʝʤʘ çɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝè) ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʥʠʟʢʦʡ ʜʠʩʢʨʠʤʠʥʘʮʠʝʡ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʝʨʝʩʤʦʪʨʘ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʚ ʩʪʦʨʦʥʫ ʫʧʨʦʱʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʤʝʶʱʠʝʩʷ ʚ ʩʠʩʪʝʤʝ MOODLE ʩʨʝʜʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʦʙʫʯʘʝʤʳʭ, ʥʦ ʠ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʭʘʥʠʟʤ ʫʣʫʯʰʝʥʠʷ ʙʘʥʢʘ ʪʝʩʪʦʚʳʭ ʟʘʜʘʥʠʡ 

ʠ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʠʩʧʳʪʫʝʤʳʭ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɸʚʘʥʝʩʦʚ ɺ.ʉ. ʆʩʥʦʚʳ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʟʤʝʨʝʥʠʡ. çʇʝʜʘʛʦʛʠʯʝʩʢʠʝ 

ʠʟʤʝʨʝʥʠʷè ˉ1, 2004 ʛ. 
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ʉʊʈʆʀʊɽʃʔʉʊɺʆ ʀ ɸʈʍʀʊɽʂʊʋʈɸ 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʧʦʜʚʦʜʥʳʭ ʪʦʥʥʝʣʝʡ 

 

ɸʚʜʶʢʦʚʘ ʂ.ʀ., 

ɹʠʟʷʝʚ ʉ.ɸ.,  

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

  

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝʤ ʩʝʪʠ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʜʦʨʦʛ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʦʙʲʝʤʦʚ ʧʘʩʩʘʞʠʨʩʢʠʭ ʠ ʛʨʫʟʦʚʳʭ ʧʝʨʝʚʦʟʦʢ, ʜʘʣʴʥʝʡʰʠʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʠ ʤʝʛʘʧʦʣʠʩʦʚ. ʊʦʥʥʝʣʝʩʪʨʦʝʥʠʝ 

ʩʪʘʥʦʚʠʪʩʷ ʥʘʫʢʦʝʤʢʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʦʪʨʘʩʣʴʶ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʠʤ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠ ʘʜʘʧʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʦʩʥʦʚʝ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʵʢʦʥʦʤʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʪʦʥʥʝʣʝʧʨʦʭʦʜʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ, ʩʦʚʨʝʤʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʮʠʦʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʠʝ ʪʝʤʧʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʦʜʚʦʜʥʳʝ ʪʦʥʥʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʚʦʜʥʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ, ʩ ʮʝʣʴʶ 

ʧʨʦʧʫʩʢʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʧʝʰʝʭʦʜʦʚ, ʧʨʦʢʣʘʜʢʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʜʨ. 

ʆʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʝʨʝʜ ʤʦʩʪʘʤʠ: ʥʝ ʥʘʨʫʰʘʶʪ ʙʳʪʦʚʦʛʦ ʨʝʞʠʤʘ 

ʚʦʜʦʪʦʢʘ; ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʩʫʜʦʭʦʜʩʪʚʫ, ʧʦʣʥʦʩʪʴʶ ʩʦʭʨʘʥʷʷ ʩʫʱʝʩʪʚʫʶʱʠʡ ʭʘʨʘʢʪʝʨ 

ʘʢʚʘʪʦʨʠʠ; ʟʘʱʠʱʘʶʪ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʦʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ; ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʩʧʝʨʝʙʦʡʥʦʝ ʠ ʢʨʫʛʣʦʛʦʜʠʯʥʦʝ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʘ ʥʘ 

ʫʯʘʩʪʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʚʦʜʦʪʦʢʘ; ʩʦʭʨʘʥʷʶʪ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʙʝʨʝʛʦʚʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʫʩʪʨʦʡʩʪʚ, ʩʚʦʜʷʪ ʢ ʤʠʥʠʤʫʤʫ ʯʠʩʣʦ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʜʣʝʞʘʱʠʭ ʩʥʦʩʫ ʥʘ ʧʦʜʭʦʜʘʭ 

ʢ ʧʝʨʝʩʝʯʝʥʠʶ; ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʥʘʨʫʰʘʶʪ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʘʥʩʘʤʙʣʴ ʛʦʨʦʜʘ. 

ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʤʦʩʪʦʚʦʛʦ ʠ ʪʦʥʥʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʧʦʜʚʦʜʥʳʡ ʪʦʥʥʝʣʴ ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʜʥʘʢʦ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʤʦʩʪʦʚ, ʦʩʦʙʝʥʥʦ ʥʠʟʢʦʚʦʜʥʳʭ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʳʰʝ, ʯʝʤ ʪʦʥʥʝʣʝʡ. 

ɺ ʮʝʣʦʤ, ʧʦʜʚʦʜʥʳʝ ʪʦʥʥʝʣʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ: ʰʠʨʦʢʠʡ ʚʦʜʦʪʦʢ ʩ ʧʣʦʩʢʠʤʠ, 

ʥʠʟʢʠʤʠ, ʥʝʨʝʜʢʦ ʟʘʩʪʨʦʝʥʥʳʤʠ ʙʝʨʝʛʘʤʠ; ʣʦʞʝ ʚʦʜʦʪʦʢʘ ʦʙʨʘʟʦʚʘʥʦ ʪʦʣʱʝʡ ʩʣʘʙʳʭ 

ʛʨʫʥʪʦʚ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ, ʚ ʠʭ ʦʩʥʦʚʘʥʠʠ ʣʝʞʘʪ 

ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʛʨʫʥʪʳ; ʜʚʠʞʝʥʠʝ ʥʘʟʝʤʥʦʛʦ ʠʣʠ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʥʘ ʫʯʘʩʪʢʝ 

ʧʝʨʝʩʝʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʧʦʩʪʦʷʥʩʪʚʦʤ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʥʘ ʚʦʜʦʪʦʢʘ ʨʘʟʣʠʯʘʶʪ: ʮʝʣʠʢʦʤ 

ʟʘʛʣʫʙʣʝʥʥʳʝ ʚ ʛʨʫʥʪʦʚʳʡ ʤʘʩʩʠʚ; ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʧʦʜʚʦʜʥʳʭ ʜʘʤʙʘʭ; ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ 

ʧʦʜʚʦʜʥʳʝ ʦʧʦʨʳ ʧʦ ʪʠʧʫ ʤʦʩʪʦʚʳʭ (ʪʦʥʥʝʣʠ-ʤʦʩʪʳ);çʧʣʘʚʘʶʱʠʝè ʪʦʥʥʝʣʠ, ʟʘʘʥʢʝʨʝʥʥʳʝ 

ʪʨʦʩʦʚʳʤʠ ʦʪʪʷʞʢʘʤʠ ʚ ʜʥʦ ʠʣʠ ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʧʦʥʪʦʥʘʭ. 

ɺʳʙʦʨ ʚ ʛʦʨʦʜʩʢʦʡ ʯʝʨʪʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʦʤ ʧʣʘʥʠʨʦʚʢʠ ʠ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʩʢʠʭ ʫʯʘʩʪʢʦʚ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʤʝʩʪʥʦʩʪʠ ʠ ʩʧʦʩʦʙʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʆʙrʯʥʦ ʪʦʥʥʝʣʴʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʩʪʘʨʘʶʪʩʷ 

ʨʘʩʧʦʣʘʛʘʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʚʦʜʦʪʦʢʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʜʣʠʥʫ ʩʦʦʨʫʞʝʥʠʷ ʠ 

ʫʧʨʦʩʪʠʪʴ ʝʛʦ ʚʦʟʚʝʜʝʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ. ɺ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ʙʝʨʝʛʦʚ 

ʚʦʟʤʦʞʥʦ ʫʩʪʨʦʡʩʪʚʦ ʢʦʩʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʚʦʜʥʦʡ ʧʨʝʛʨʘʜʳ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ 

ʩʦʙʣʶʜʘʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʣʝʤʝʥʪʘʤ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʫʯʘʩʪʢʦʚ ʜʦʨʦʛʠ ʠ ʠʭ 

ʚʟʘʠʤʥʦʤʫ ʩʦʧʨʷʞʝʥʠʶ. 

ʇʨʦʜʦʣʴʥʳʡ ʧʨʦʬʠʣʴ ʪʦʥʥʝʣʷ ʤʦʞʝʪ ʧʨʦʝʢʪʠʨʦʚʘʪʴʩʷ ʜʚʫʩʢʘʪʥʳʤ ʚʦʛʥʫʪʦʛʦ 

ʦʯʝʨʪʘʥʠʷ, ʩ ʧʣʦʩʢʠʤ ʥʠʞʥʠʤ ʨʘʟʜʝʣʠʪʝʣʴʥʳʤ ʫʯʘʩʪʢʦʤ, ʣʠʙʦ, ʧʨʠ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʧʨʦʪʷʞʸʥʥʦʩʪʠ ʩʦʦʨʫʞʝʥʠʷ, ʨʘʟʜʝʣʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʟʘʤʝʥʷʶʪ ʜʚʫʤʷ ʵʣʝʤʝʥʪʘʤʠ 
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ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʩ ʫʢʣʦʥʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʦʪ ʩʝʨʝʜʠʥʳ ʪʦʥʥʝʣʷ ʢ ʙʝʨʝʛʘʤ 

ʚʦʜʦʪʦʢʘ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʧʦʜʚʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ ʚʝʨʭʘ ʪʦʥʥʝʣʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʥʘ ʚʦʜʦʪʦʢʘ ʠʣʠ ʚʦʜʦʸʤʘ, ʢʦʪʦʨʘʷ ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʨʫʩʣʦʚʦʛʦ ʣʦʞʘ. 

ʄʝʩʪʘ ʧʝʨʝʣʦʤʦʚ ʧʨʦʜʦʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʩʪʘʨʘʶʪʩʷ ʩʦʚʤʝʱʘʪʴ ʩʦ ʩʪʳʢʘʤʠ ʩʝʢʮʠʡ. 

ʕʪʦ ʦʙʣʝʛʯʘʝʪ ʢʦʥʩʪʨʫʢʮʠʶ ʩʘʤʠʭ ʩʝʢʮʠʡ ʠ ʫʩʪʨʦʡʩʪʚʦ ʧʦʜ ʥʝʸ ʦʩʥʦʚʘʥʠʷ. ɼʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʝ, ʯʪʦ ʛʣʫʙʠʥʘ ʚʦʜʳ ʥʘʜ ʪʦʥʥʝʣʝʤ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ 

ʩʫʜʦʭʦʜʩʪʚʘ. ʉʣʦʞʥʝʡʰʝʝ ʫʩʣʦʚʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʩʪʠ - ʜʦʙʠʪʴʩʷ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʪʫʥʥʝʣʷ - ʵʪʦʛʦ ʪʨʝʙʫʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ. ʊʨʫʙʘ ʜʦʣʞʥʘ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʪʝʯʝʥʠʶ, ʢʦʪʦʨʦʝ ʚʦ ʬʴʦʨʜʝ ʜʦʩʪʠʛʘʝʪ 60 ʩʘʥʪʠʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ, ʠ 

ʚʦʟʤʦʞʥʳʤ ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ.   

ɼʣʷ ʙʦʨʴʙʳ ʩ ʚʦʜʦʡ, ʧʦʷʚʣʷʶʱʝʡʩʷ ʚ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʤ ʩʦʦʨʫʞʝʥʠʠ, ʚ ʩʘʤʦʤ ʥʠʟʢʦʤ 

ʤʝʩʪʝ ʪʦʥʥʝʣʷ ʫʩʪʨʘʠʚʘʶʪ ʚʦʜʦʧʨʠʸʤʥʠʢ ʠ ʨʘʟʤʝʱʘʶʪ ʚ ʥʸʤ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ ʥʝʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ. ʆʥʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʫʜʘʣʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʚʦʜʳ, 

ʩʦʙʠʨʘʶʱʝʡʩʷ ʚ ʟʘʢʨʳʪʦʡ ʯʘʩʪʠ ʪʦʥʥʝʣʷ. ɺ ʥʠʞʥʝʡ ʯʘʩʪʠ ʦʪʢʨʳʪʳʭ ʨʘʤʧ ʫʩʪʨʘʠʚʘʶʪ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʝ ʜʨʝʥʘʞʥʳʝ ʦʪʢʘʯʢʠ ʜʣʷ ʧʝʨʝʭʚʘʪʘ ʠ ʫʜʘʣʝʥʠʷ ʜʦʞʜʝʚʳʭ ʚʦʜ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʪʦʧʣʝʥʠʷ ʧʦʜʚʦʜʥʦʛʦ ʪʦʥʥʝʣʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ. 

ʉʧʦʩʦʙʳ ʩʦʦʨʫʞʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʪʦʥʥʝʣʝʡ. ʂ ʟʘʢʨʳʪʦʤʫ (ʧʦʜʟʝʤʥʦʤʫ) ʤʝʪʦʜʫ 

ʩʦʦʨʫʞʝʥʠʷ ʪʦʥʥʝʣʝʡ ʦʪʥʦʩʷʪʩʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʝ ʛʦʨʥʳʡ ʠ ʱʠʪʦʚʦʡ ʩʧʦʩʦʙʳ ʚʦ 

ʤʥʦʛʠʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ, ʘ ʪʘʢʞʝ ʵʨʝʢʪʦʨʥʳʡ ʩʧʦʩʦʙ, ʢʘʢ ʠʭ ʩʚʦʝʦʙʨʘʟʥʳʡ ʛʠʙʨʠʜ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʛʦʨʥʳʡ ʩʧʦʩʦʙ ʥʝ ʤʦʞʝʪ ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʜʨʫʛʠʤʠ 

ʩʧʦʩʦʙʘʤʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʪʦʥʥʝʣʝʡ, ʥʦ ʢʦʛʜʘ ʙʝʨʝʛʘ ʠʣʠ ʚʩʝ ʣʦʞʝ ʚʦʜʦʪʦʢʘ ʥʘ ʛʣʫʙʠʥʝ 

ʩʦʦʨʫʞʝʥʠʷ ʪʦʥʥʝʣʷ (ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʛʦ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ ʥʘʜ ʰʝʣʳʛʦʡ ʦʙʜʝʣʢʠ) 

ʦʙʨʘʟʦʚʘʥʳ ʫʩʪʦʡʯʠʚʳʤʠ ʥʝʚʦʜʦʥʦʩʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʚʦʟʤʦʞʥʦ ʠ ʜʘʞʝ ʨʘʮʠʦʥʘʣʴʥʦ 

ʧʨʠʤʝʥʝʥʠʝ ʛʦʨʥʦʛʦ ʩʧʦʩʦʙʘ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʪʦʥʥʝʣʷ, ʘ ʠʥʦʛʜʘ ð ʜʣʷ ʚʩʝʛʦ 

ʩʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʦʤ. 

ʑʠʪʦʚʘʷ ʧʨʦʭʦʜʢʘ ʠʤʝʝʪ ʜʚʘ ʝʝ ʚʘʨʠʘʥʪʘ. ʆʜʠʥ ð ʛʣʫʙʦʢʦʛʦ ʟʘʣʦʞʝʥʠʷ, ʩ 

ʧʨʦʭʦʜʢʦʡ ʨʫʩʣʦʚʦʛʦ ʫʯʘʩʪʢʘ ʪʦʥʥʝʣʷ ʚ ʢʦʨʝʥʥʳʭ ʧʦʨʦʜʘʭ, ʠʥʦʛʜʘ ʥʘ ʛʣʫʙʠʥʝ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʤʝʪʨʦʚ ʧʦʜ ʥʠʟʰʝʡ ʪʦʯʢʦʡ ʣʦʞʘ ʚʦʜʦʪʦʢʘ. ɼʨʫʛʦʡ ð ʤʘʣʦʡ ʛʣʫʙʠʥʳ ʟʘʣʦʞʝʥʠʷ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʫʩʣʦʚʘʷ ʯʘʩʪʴ ʩʦʦʨʫʞʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʟʘʱʠʪʥʘʷ ʪʦʣʱʘ ʛʨʫʥʪʘ ʥʘʜ ʪʦʥʥʝʣʝʤ ʧʨʠʥʠʤʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦʡ 

ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ ʦʙʜʝʣʢʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʫʤʝʥʴʰʝʥʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʚʳʧʦʣʥʝʥʠʷ 

ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʛʨʫʥʪʘ ʣʦʞʘ ʚʦʜʦʪʦʢʘ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʘʤ ʦʪʢʨʳʪʦʛʦ ʤʝʪʦʜʘ ʦʪʥʦʩʠʪʩʷ ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʥʝʛʦ ʧʨʷʤʦʫʛʦʣʴʥʘʷ 

ʬʦʨʤʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʦʦʨʫʞʘʝʤʦʛʦ ʪʦʥʥʝʣʷ. ʆʥʘ ʜʦʧʫʩʢʘʝʪ ʨʘʟʤʝʱʝʥʠʝ ʚ ʦʜʥʦʤ 

ʪʦʥʥʝʣʝ ʚʩʝʭ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʧʫʪʝʡ ʠʣʠ ʧʦʣʦʩ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʯʪʦ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʢʘʢ ʧʦ ʫʩʣʦʚʠʷʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʩʦʙʝʥʥʦ ʧʦʜʭʦʜʥʳʭ ʫʯʘʩʪʢʦʚ, ʪʘʢ ʠ ʧʦ 

ʩʦʦʙʨʘʞʝʥʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʦʥʥʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ.  

ʇʨʠ ʩʧʦʩʦʙʝ ʧʦʜʚʦʜʥʦʛʦ ʢʦʪʣʦʚʘʥʘ, ʛʣʫʙʠʥʘ ʢʦʪʣʦʚʘʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʘ, 

ʯʪʦʙʳ ʚʤʝʩʪʠʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʧʝʨʝʢʨʳʪʠʷ ʠ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʪʦʣʱʠʥʫ ʟʘʱʠʪʥʦʡ 

ʦʪʩʳʣʢʠ ʥʘʜ ʥʠʤ. ɿʘʙʠʚʘʶʪʩʷ, ʩ ʫʛʣʫʙʣʝʥʠʝʤ ʚ ʚʦʜʦʫʧʦʨ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʰʧʫʥʪʦʚʳʝ 

ʩʪʝʥʢʠ. ʐʧʫʥʪ ʩʨʝʟʘʝʪʩʷ ʧʦʜ ʚʦʜʦʡ ʥʘ ʦʪʤʝʪʢʝ ʯʫʪʴ ʚʳʰʝ ʜʥʘ ʢʦʪʣʦʚʘʥʘ ʠ ʥʘ ʩʨʝʟʳ ʩʪʝʥʦʢ 

ʫʢʣʘʜʳʚʘʝʪʩʷ ʜʦʩʪʘʚʣʷʝʤʦʝ ʥʘ ʧʣʘʚʫ ʧʝʨʝʢʨʳʪʠʝ, ʚʨʝʤʝʥʥʦʛʦ ʠʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʠʧʘ. ɿʘʪʝʤ 

ʧʦʜ ʚʦʜʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʱʘʪʝʣʴʥʝʡʰʝʝ ʫʧʣʦʪʥʝʥʠʝ ʚʩʝʭ ʱʝʣʝʡ ʠ ʟʘʟʦʨʦʚ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ʩʪʝʥ ʠ ʧʝʨʝʢʨʳʪʠʷ. ɺ ʦʙʨʘʟʦʚʘʥʥʦʤ ʟʘʤʢʥʫʪʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʧʦʨʦʜʳ ʠ ʩʦʦʨʫʞʝʥʠʝ ʦʙʜʝʣʢʠ, ʚʢʣʶʯʘʷ ʛʠʜʨʦʠʟʦʣʷʮʠʶ, ʧʨʠʯʝʤ ʜʣʷ ʦʪʞʘʪʦʡ 

ʚʦʜʳ, ʧʨʦʥʠʢʘʶʱʝʡ ʠʟʚʥʝ ʯʝʨʝʟ ʦʩʪʘʚʰʠʝʩʷ ʥʝʧʣʦʪʥʦʩʪʠ, ʧʨʠʤʝʥʷʝʪʩʷ ʩʞʘʪʳʡ ʚʦʟʜʫʭ 

(ʢʝʩʩʦʥʠʨʦʚʘʥʠʝ).  

ʉʧʦʩʦʙ ʫʩʪʘʥʦʚʢʠ ʛʦʪʦʚʳʭ ʩʝʢʮʠʡ ʠʤʝʝʪ ʜʚʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ. ʉʫʱʥʦʩʪʴ ʧʝʨʚʦʡ ð 

ʧʦʛʨʫʞʝʥʠʷ ʪʦʥʥʝʣʴʥʳʭ ʩʝʢʮʠʡ ð ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʪʦʥʥʝʣʴ ʩʦʙʠʨʘʝʪʩʷ ʠʟ ʦʪʜʝʣʴʥʳʭ 
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ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ð ʛʦʪʦʚʳʭ ʩʝʢʮʠʡ, ʧʦʛʨʫʞʘʝʤʳʭ ʚ ʧʦʜʚʦʜʥʫʶ ʚʳʝʤʢʫ-

ʪʨʘʥʰʝʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʣʫʙʠʥʳ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʦʝ ʦʩʥʦʚʘʥʠʝ. ʉʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ 

ʩʝʢʮʠʡ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʝʤʣʠ ʥʘʜ 

ʩʦʦʨʫʞʘʝʤʳʤ ʪʦʥʥʝʣʝʤ ʧʦʩʪʦʷʥʥʦ ʠʣʠ ʚʨʝʤʝʥʥʦ ʧʦʢʨʳʪʘ ʚʦʜʦʡ ʜʦʩʪʘʪʦʯʥʦʡ ʛʣʫʙʠʥʳ ʜʣʷ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʝʢʮʠʡ ʥʘ ʧʣʘʚʫ. 

ʕʪʦʪ ʩʧʦʩʦʙ, ʢʘʢ ʩʘʤʳʡ çʢʨʫʧʥʦʙʣʦʯʥʳʡè ʠʟ ʚʩʝʭ ʤʝʪʦʜʦʚ ʥʝ ʪʦʣʴʢʦ ʩʦʦʨʫʞʝʥʠʷ 

ʪʦʥʥʝʣʝʡ, ʥʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʦʦʙʱʝ ʚʩʝʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʚʝʯʘʝʪ 

ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʥʜʝʥʮʠʷʤ ʨʘʟʚʠʪʠʷ ʧʨʠʥʮʠʧʘ ʩʙʦʨʥʦʩʪʠ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʨʠʤʝʥʝʥʠʝ ʝʛʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ 

ʤʝʪʦʜʘʤʠ ʩʦʦʨʫʞʝʥʠʷ ʪʦʥʥʝʣʝʡ.  

ʉʧʦʩʦʙ ʦʧʫʩʢʘʥʠʷ ʪʦʥʥʝʣʝʡ-ʢʝʩʩʦʥʦʚ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʪʝʤ, ʯʪʦ 

ʫʩʪʘʥʦʚʢʘ ʛʦʪʦʚʳʭ ʦʪʨʝʟʢʦʚ ʪʦʥʥʝʣʷ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩʚʷʟʘʥʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʫʜʘʣʝʥʠʝʤ ʧʦʨʦʜʳ ʠʟ-ʧʦʜ ʜʥʘ ʦʧʫʩʢʘʝʤʦʡ ʩʝʢʮʠʠ ʠ ʟʘʩʳʧʢʦʡ ʝʝ ʩʚʝʨʭʫ. ʈʘʟʨʘʙʦʪʢʘ ʧʦʨʦʜʳ 

ʚʝʜʝʪʩʷ ʚ ʨʘʙʦʯʝʡ ʢʘʤʝʨʝ ʢʝʩʩʦʥʘ ʧʦʜ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ. ʆʧʫʩʢʘʥʠʝ ʪʦʥʥʝʣʝʡ-ʢʝʩʩʦʥʦʚ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʘʤʳʤ ʜʦʨʦʛʠʤ ʠ ʩʣʦʞʥʳʤ ʚ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʧʦʩʦʙʘʤ ʪʦʥʥʝʣʴʥʳʭ ʨʘʙʦʪ. ɽʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʵʪʦʤʫ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʝʤʠ ʩʣʫʯʘʷʤʠ, ʢʦʛʜʘ ʥʝ ʧʦʜʭʦʜʷʪ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ. 

ʕʪʦ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʦʦʨʫʞʝʥʠʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʳʢʦʚʳʭ 

ʫʯʘʩʪʢʦʚ ʤʝʞʜʫ ʟʦʥʘʤʠ ʧʨʠʤʝʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʨʘʙʦʪ (ʟʘʢʨʳʪʦʛʦ ʠ ʦʪʢʨʳʪʦʛʦ) ʠ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʪʦʥʥʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ.  

ɼʣʷ ʫʩʧʝʰʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʷ ʚ ʤʠʨʝ ʥʘʫʯʥʳʝ ʠ 

ʧʨʦʝʢʪʥʳʝ ʦʨʛʘʥʠʟʘʮʠʠ ʚʝʜʫʪ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʦʚ ʩʦʦʨʫʞʝʥʠʡ, ʘ 

ʩʪʨʦʠʪʝʣʠ ʚʥʝʜʨʷʶʪ ʛʠʙʢʫʶ ʪʝʭʥʦʣʦʛʠʶ ʤʘʩʩʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʧʨʠʤʝʥʝʥʠʷ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘʚʦʜʩʢʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪ 

ʠʥʚʝʥʪʘʨʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʘʩʪʢʫ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʢʦʨʦʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ʉʦʟʜʘʝʪʩʷ ʥʦʤʝʥʢʣʘʪʫʨʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʚʠʜʘ ʜʣʷ 

ʧʨʠʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ɹʦʣʴʰʘʷ ʪʚʦʨʯʝʩʢʘʷ ʨʘʙʦʪʘ ʫʯʝʥʳʭ, ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ 

ʠ ʩʪʨʦʠʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ 

ʤʝʪʦʜʦʚ ʤʦʩʪʦʩʪʨʦʝʥʠʷ ʠ ʪʦʥʥʝʣʝʩʪʨʦʝʥʠʷ. 
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ɹʘʢʠʥʘ ɺ.ɸ., ʂʫʨʙʘʪʦʚʘ ɼ.ɼ., ʐʝʚʯʝʥʢʦ ɸ.ɸ.,  

ʉʣʝʧʳʥʠʥʘ ʊ.ʅ. 
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 
ʀʩʪʦʨʠʷ ʫʣʠʮ ʥʘʰʝʛʦ ʛʦʨʦʜʘ ʥʝʦʙʳʯʘʡʥʦ ʠʥʪʝʨʝʩʥʘ ʠ ʫʚʣʝʢʘʪʝʣʴʥʘ. ʋʣʠʮʳ 

ʩʝʨʝʜʠʥʳ XVII ʚʝʢʘ ʙʳʣʠ ʛʨʷʟʥʳʝ, ʥʝʚʟʨʘʯʥʳʝ, ʧʨʠʚʦʜʠʣʠʩʴ ʚ ʧʦʨʷʜʦʢ ʪʦʣʴʢʦ ʢ ʙʦʣʴʰʠʤ 

ʧʨʘʟʜʥʠʢʘʤ. ɼʝʤʠʜʦʚʳ ʤʘʣʦ ʟʘʙʦʪʠʣʠʩʴ ʦ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʝ ʧʦʩʝʣʢʘ. ʂ ʥʘʯʘʣʫ ʍʍ ʚʝʢʘ 

ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʝ ʩʝʣʝʥʠʝ ʥʘʩʯʠʪʳʚʘʣʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʫʣʠʮ, ʤʥʦʛʠʝ ʠʟ ʥʠʭ 

ʠʤʝʥʦʚʘʣʠʩʴ ʦʜʠʥʘʢʦʚʦ, ʠ ʨʘʟʣʠʯʘʣʠ ʠʭ ʧʦ ʧʦʨʷʜʢʦʚʳʤ ʥʦʤʝʨʘʤ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʚ ʠʩʪʦʨʠʠ 

ʛʦʨʦʜʘ ʟʘʥʠʤʘʶʪ ʉʘʣʜʠʥʩʢʘʷ ʠ ɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷ. ʆʙʝ ʫʣʠʮʳ, ʦʙʨʘʟʫʷ ʝʜʠʥʫʶ ʛʣʘʚʥʫʶ 

ʤʘʛʠʩʪʨʘʣʴ ʩʝʣʝʥʠʷ.  

http://stroy-spravka.ru/article/zakrytyi-metod-sooruzheniya-tonnelei
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ɺ ʥʘʰʝʤ ʛʦʨʦʜʝ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ï ʦʢʦʣʦ 480 ʫʣʠʮ ʠ ʫʣʦʯʝʢ, ʧʷʪʴ ʧʨʦʩʧʝʢʪʦʚ: 

ʃʝʥʠʥʘ, ʉʪʨʦʠʪʝʣʝʡ, ʄʠʨʘ, ɺʘʛʦʥʦʩʪʨʦʠʪʝʣʝʡ ʠ ʃʝʥʠʥʛʨʘʜʩʢʠʡ. 139 ʫʣʠʮ ʊʘʛʠʣʘ ʥʦʩʷʪ 

ʠʤʝʥʘ ʚʳʜʘʶʱʠʭʩʷ ʣʶʜʝʡ. ɺʩʝ ʫʣʠʮʳ ʩʚʷʟʘʥʳ ʚʦʝʜʠʥʦ, ʦʙʨʘʟʫʷ ʛʦʨʦʜ. ʀ ʢʘʞʜʘʷ ʫʣʠʮʘ 

ʠʥʪʝʨʝʩʥʘ ʧʦ-ʩʚʦʝʤʫ.  

ʆʪ ʧʨʝʜʟʘʚʦʜʩʢʦʡ ʧʣʦʱʘʜʠ ʥʘ ʚʦʩʪʦʢ ʰʣʘ ʛʣʘʚʥʘʷ ʫʣʠʮʘ ʧʦʩʝʣʢʘ ɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷ. 

ɺ ʠʩʪʦʨʠʠ ʊʘʛʠʣʘ ʫʣʠʮʘ ʥʝ ʨʘʟ ʧʝʨʝʠʤʝʥʦʚʳʚʘʣʘʩʴ: ʩʥʘʯʘʣʘ ʧʦʵʪʠʯʥʦ ʥʘʟʳʚʘʣʘʩʴ ʅʘʛʦʨʥʦʡ 

ʠ ʗʛʦʜʥʦʡ, ʧʦʩʣʝ ʧʦʩʝʱʝʥʠʷ ʛʦʨʦʜʘ ʥʘʩʣʝʜʥʠʢʦʤ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʝʩʪʦʣʘ ʚ 1837 ʛʦʜʫ ʙʳʣʘ 

ʧʝʨʝʠʤʝʥʦʚʘʥʘ ʚ ɸʣʝʢʩʘʥʜʨʦʚʩʢʫʶ. ɺ 1928 ʛ. ʦʥʘ ʧʦʣʫʯʠʣʘ ʥʘʟʚʘʥʠʝ çʠʤʝʥʠ ɺ. ʀ. ʃʝʥʠʥʘè, 

ʚ ʯʝʩʪʴ ʚʦʞʜʷ ʤʠʨʦʚʦʛʦ ʧʨʦʣʝʪʘʨʠʘʪʘ. 

ɺ XVIII ʚʝʢʝ ʥʘ ʫʣʠʮʝ ʥʘʭʦʜʠʣʘʩʴ ʢʨʝʧʦʩʪʥʘʷ ʪʶʨʴʤʘ. ʉʫʱʝʩʪʚʦʚʘʣʦ ʵʪʦ ʟʜʘʥʠʝ, 

ʚʠʜʠʤʦ, ʜʦ 30-ʭ ʛʦʜʦʚ XIX ʚʝʢʘ, ʘ ʟʘʪʝʤ ʥʘ ʵʪʦʤ ʤʝʩʪʝ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʨʘʩʠʚʳʝ ʟʜʘʥʠʷ ʚ 

ʩʪʠʣʝ ɸʤʧʠʨ. ʊʘʤ, ʛʜʝ ʙʳʣʦ ʟʘʚʦʜʦʫʧʨʘʚʣʝʥʠʝ, ʩʝʡʯʘʩ ʥʘʭʦʜʠʪʩʷ ʅ. ʊʘʛʠʣʴʩʢʠʡ 

ɻʦʨʠʩʧʦʣʢʦʤ, ʘ ʚ ʟʜʘʥʠʠ, ʛʜʝ ʙʳʣʘ ʟʘʚʦʜʩʢʘʷ ʣʘʙʦʨʘʪʦʨʠʷ ʠ ʟʘʚʦʜʩʢʘʷ ʙʠʙʣʠʦʪʝʢʘ ʜʦ 1918 

ʛʦʜʘ, ʥʘʭʦʜʠʣʩʷ ʂʨʘʝʚʝʜʯʝʩʢʠʡ ʤʫʟʝʡ ʩ 1926 ʛʦʜʘ. 

ɺ XIX ʚʝʢʝ ʫʣʠʮʘ ʩʪʘʣʘ ʟʘʩʪʨʘʠʚʘʪʴʩʷ ʢʘʤʝʥʥʳʤʠ ʜʦʤʘʤʠ, ʜʚʫʭʵʪʘʞʥʳʤʠ ʠ 

ʦʜʥʦʵʪʘʞʥʳʤʠ. ʇʦʯʪʠ ʚʩʝ ʵʪʠ ʜʦʤʘ ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. 

ʇʨʦʩʪʦʡ ʧʦ ʘʨʭʠʪʝʢʪʫʨʥʦʤʫ ʦʬʦʨʤʣʝʥʠʶ ʜʦʤ ʩ ʰʠʨʦʢʠʤ ʢʨʳʣʴʮʦʤ ʠ ʢʦʨʦʙʦʚʳʤ 

ʩʚʦʜʦʤ, ʩʪʦʷʱʠʡ ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʛʣʘʚʥʦʡ ʫʣʠʮʳ ʧʦʩʝʣʢʘ, ʙʳʣ ʯʘʩʪʴʶ ʪʦʨʛʦʚʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʫʧʮʦʚ ɸʢʩʝʥʦʚʳʭ. "ʆʙʨʘʟʮʦʚʳʡ" ʧʨʦʝʢʪ ʦʜʥʦʛʦ ʠʟ ʩʪʘʨʝʡʰʠʭ 

ʞʠʣʳʭ ʟʜʘʥʠʡ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ, ʧʦʩʪʨʦʝʥʥʳʡ ʚ 1840-50-ʭ ʛʦʜʘʭ, ʧʨʠʥʘʜʣʝʞʘʣ ʢʫʧʝʯʝʩʢʦʡ 

ʜʠʥʘʩʪʠʠ ɸʢʩʝʥʦʚʳʭ. ʕʪʦ ʝʜʠʥʩʪʚʝʥʥʳʡ ʥʘ ʋʨʘʣʝ ʧʨʠʤʝʨ, ʢʦʛʜʘ ʚ ʩʪʠʣʴ "ʢʣʘʩʩʠʮʠʟʤ" 

ʧʨʠʚʥʝʩʝʥʳ ʝʛʠʧʪʠʟʠʨʦʚʘʥʥʳʝ ʤʦʪʠʚʳ-ʥʘʣʠʯʥʠʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʢʥʘ ʫʢʨʘʰʝʥʳ ʧʫʯʢʦʤ 

ʢʦʣʦʥʥ ʩ ʢʘʧʠʪʝʣʴʶ ʚ ʚʠʜʝ ʟʘʢʨʳʪʦʛʦ ʣʦʪʦʩʘ. 

ʆʜʥʦ ʠʟ ʥʘʨʷʜʥʳʭ ʦʜʥʦʵʪʘʞʥʳʭ ʟʜʘʥʠʡ ʩ ʰʠʨʦʢʠʤʠ ʚʠʪʨʠʥʥʳʤʠ ʦʢʥʘʤʠ, ʧʘʨʘʜʥʳʤ 

ʢʨʳʣʴʮʦʤ ʠ ʚʝʥʯʘʶʱʠʤ ʘʪʪʠʢʦʤ ʧʨʠʥʘʜʣʝʞʘʣʦ ʢʫʧʮʫ ʄ.ʀ. ʗʨʦʩʣʘʚʮʝʚʫ. ɿʜʝʩʴ ʨʘʟʤʝʱʘʣʩʷ 

ʤʘʛʘʟʠʥ ʤʫʟʳʢʘʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʬʦʪʦ- ʧʨʠʥʘʜʣʝʞʥʦʩʪʝʡ. 

ʊʘ ʯʘʩʪʴ ʫʣʠʮʳ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ, ʢʦʪʦʨʘʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ɹʘʣʳʢʦʚʩʢʦʛʦ ʧʝʨʝʫʣʢʘ, 

ʟʘʩʪʨʘʠʚʘʣʘʩʴ ʧʦʟʜʥʝʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʍIʍ ʚʝʢʘ. ʈʘʥʝʝ ʟʜʝʩʴ ʩʪʦʷʣʠ ʜʝʨʝʚʷʥʥʳʝ ʜʦʤʘ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʅʦʚʦʛʦ ʨʳʥʢʘ ʨʷʜ ʜʦʤʦʚ ʧʦ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʙʳʣ ʩʥʝʩʝʥ.  

ʆʜʠʥ ʠʟ ʩʘʤʳʭ ʚʠʜʥʳʭ ʜʦʤʦʚ ʚ ʛʦʨʦʜʝ ʧʨʠʥʘʜʣʝʞʘʣ ʙʳʚʰʝʤʫ ʢʨʝʧʦʩʪʥʦʤʫ 

ɼʝʤʠʜʦʚʳʭ, ʢʫʧʮʫ ɽ.ɽ. ʂʦʧʳʣʦʚʫ. ʇʝʨʚʳʡ ʵʪʘʞ ʜʦʤʘ ʟʘʥʠʤʘʣ ʢʨʫʧʥʝʡʰʠʡ ʚ ʛʦʨʦʜʝ 

ʦʧʪʦʚʦ-ʨʦʟʥʠʯʥʳʡ ʤʘʥʫʬʘʢʪʫʨʥʳʡ ʤʘʛʘʟʠʥ. ɸʚʪʦʨʦʤ ʜʦʤʘ ʧʦʩʪʨʦʡʢʠ 1840-ʭ ʛʦʜʦʚ 

ʩʯʠʪʘʶʪ ʘʨʭʠʪʝʢʪʦʨʘ ɸ.ɿ. ʂʦʤʘʨʦʚʘ. ɿʜʘʥʠʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʫʚʝʥʯʘʥʦ ʢʨʘʩʠʚʳʤ 

ʬʠʛʫʨʥʳʤ ʘʧʠʢʦʤ, ʘ ʧʦ ʫʛʣʘʤ ʘʢʮʝʥʪʠʨʦʚʘʥʦ ʩʦʨʘʟʤʝʨʥʳʤʠ ʢʦʨʦʙʦʚʳʤʠ ʙʘʰʝʥʢʘʤʠ. 

ʅʘʨʷʜʥʦʩʪʴ ʟʜʘʥʠʶ ʧʨʠʜʘʝʪ ʦʙʠʣʴʥʘʷ ʣʝʧʥʘʷ ʜʝʢʦʨʠʨʦʚʢʘ, ʨʫʩʪ ʧʝʨʚʦʛʦ ʵʪʘʞʘ, 

ʧʦʣʫʢʦʣʦʥʥʳ ʠ ʧʠʣʷʩʪʨʳ. 

ʉʢʨʦʤʥʳʡ ʧʦ ʦʙʣʠʯʴʶ ʥʝʙʦʣʴʰʦʡ ʜʦʤ, ʧʦʩʪʨʦʝʥʥʳʡ ʧʦ "ʦʙʨʘʟʮʦʚʦʤʫ" ʧʨʦʝʢʪʫ ʚ 

ʩʝʨʝʜʠʥʝ ʍ1ʍ ʚʝʢʘ, ʧʨʠʥʘʜʣʝʞʘʣ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʀ.ɸ. ʂʦʤʠʩʩʘʨʦʚʫ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ ʫʣʠʮʳ ʚʳʜʝʣʷʣʦʩʴ ʟʜʘʥʠʝ ʩ ʙʘʣʢʦʥʦʤ ʠ ʜʚʫʤʷ 

ʧʘʨʘʜʥʳʤʠ ʚʭʦʜʘʤʠ. ɼʦʤ ʧʨʠʥʘʜʣʝʞʘʣ ʧʨʝʜʩʝʜʘʪʝʣʶ ɺʝʨʭʦʪʫʨʩʢʦʡ ʫʝʟʜʥʦʡ ʟʝʤʩʢʦʡ 

ʫʧʨʘʚʳ ʀ.ʗ. ʏʝʨʝʤʥʳʭ. ɺʪʦʨʦʡ ʵʪʘʞ ʜʦʤʘ ʩʜʘʚʘʣʩʷ ʧʦʜ ʢʚʘʨʪʠʨʳ, ʥʘ ʧʝʨʚʦʤ ʨʘʩʧʦʣʘʛʘʣʠʩʴ 

ʯʘʩʪʥʳʝ ʤʘʛʘʟʠʥʳ. ʉʝʛʦʜʥʷ ʜʦʤ ʟʘʥʷʪ ʆʪʜʝʣʦʤ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ ʠ ʛʦʨʦʜʩʢʠʤ ʉʦʚʝʪʦʤ 

ʚʝʪʝʨʘʥʦʚ. 

ʋʛʣʦʚʦʡ ʜʚʫʭʵʪʘʞʥʳʡ ʜʦʤ, ʫʚʝʥʯʘʥʥʳʡ ʘʪʪʠʢʘʤʠ ʩ ʨʦʟʝʪʢʘʤʠ ʠ ʫʢʨʘʰʝʥʥʳʡ 

ʜʝʢʦʨʦʤ ʚ ʚʠʜʝ ʨʦʤʙʦʚ, ʧʨʠʥʘʜʣʝʞʘʣ ɸ.ʆ. ʃʦʰʢʘʨʝʚʫ. ɼʦʤ ʩʦʚʤʝʱʘʣ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʞʠʣʳʝ ʬʫʥʢʮʠʠ. 

ʇʦʩʪʨʦʝʥʥʳʡ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚ 1890-ʝ ʛʦʜʳ ʢʘʤʝʥʥʳʡ ʜʦʤ ʧʦ ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ 

ʙʳʣ ʚ 1908 ʛʦʜʫ ʢʫʧʣʝʥ ʫ "ʦʙʘʥʢʨʦʪʠʚʰʝʛʦʩʷ ʤʫʯʥʠʢʘ" ʢʫʧʮʦʤ ɺ.ʂ. ʍʣʦʧʦʪʦʚʳʤ. ɽʜʠʥʦʡ 

ʦʨʥʘʤʝʥʪʘʣʴʥʦʡ ʧʦʣʦʩʦʡ ʩʤʦʪʨʠʪʩʷ ʧʣʦʪʥʳʡ ʨʷʜ 11 ʙʦʛʘʪʦ ʫʢʨʘʰʝʥʥʳʭ, "ʦʧʨʘʚʣʝʥʥʳʭ" ʚ 

ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʜʝʢʦʨ ʦʢʦʥ. ɺ ʵʪʦʤ ʜʦʤʝ, ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ, ʢʫʧʝʮ ʦʪʢʨʳʣ ʛʦʩʪʠʥʠʮʫ 

"ɸʣʝʢʩʘʥʜʨʦʚʩʢʘʷ". ɺ ʥʠʞʥʝʤ ʵʪʘʞʝ ʜʦʤʘ ʩ 1911 ʛʦʜʘ ʨʘʟʤʝʩʪʠʣʩʷ ʧʝʨʚʳʡ ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ 

ʢʠʥʦʪʝʘʪʨ "ʀʣʣʶʟʠʷ". ɺ 1918 ʛʦʜʫ ʜʦʤ ʍʣʦʧʦʪʦʚʘ ʙʳʣ ʨʝʢʚʠʟʠʨʦʚʘʥ, ʥʦ ʢʠʥʦʪʝʘʪʨ ʚʧʣʦʪʴ 
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ʜʦ ʩʝʨʝʜʠʥʳ 1990- ʭ ʛʦʜʦʚ ʧʨʦʜʦʣʞʠʣ "ʪʚʦʨʯʝʩʢʫʶ ʞʠʟʥʴ". ʉʝʛʦʜʥʷ ʯʘʩʪʴ ʟʜʘʥʠʷ ʟʘʥʠʤʘʝʪ 

ʌʝʜʝʨʘʣʴʥʦʝ ʢʘʟʥʘʯʝʡʩʪʚʦ, ʣʝʚʦʝ ʢʨʳʣʦ ʩ 1999 ʛʦʜʘ ʧʝʨʝʜʘʥʦ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʬʠʣʘʨʤʦʥʠʠ. 

ɼʦʤ ʩ ʫʛʣʦʚʳʤʠ ʙʘʰʝʥʢʘʤʠ ʠ ʣʫʯʢʦʚʳʤʠ ʦʢʥʘʤʠ ʚʪʦʨʦʛʦ ʵʪʘʞʘ, ʩʢʨʦʤʥʳʤ ʜʝʢʦʨʦʤ 

ʬʘʩʘʜʘ ʧʨʠʥʘʜʣʝʞʘʣ ʦʜʥʦʤʫ ʠʟ ʢʫʧʮʦʚ ʛʦʨʦʜʘ ʀ.ʌ. ʋʪʢʠʥʫ. ʇʦʩʣʝ ʨʝʚʦʣʶʮʠʠ ʠʭ 

ʧʨʦʩʪʦʨʥʳʝ ʧʦʤʝʱʝʥʠʷ, ʩʝʛʦʜʥʷ ʫʞʝ ʨʘʟʨʫʰʝʥʥʳʝ, ʙʳʣʠ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʳ ʧʦʜ ʢʠʥʦʪʝʘʪʨ 

"ʉʚʦʙʦʜʘ". 

ɽʱʝ ʦʜʥʠʤ ʧʘʤʷʪʥʠʢʦʤ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʷʚʣʷʝʪʩʷ ʟʜʘʥʠʝ ʟʘʚʦʜʩʢʦʛʦ ʛʦʩʧʠʪʘʣʷ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʝ ʫʨʘʣʴʩʢʠʤ ʟʦʜʯʠʤ ɸ.ʇ. ʏʝʙʦʪʘʨʝʚʳʤ. ʎʝʥʪʨʘʣʴʥʳʡ ʢʦʨʧʫʩ ʛʦʩʧʠʪʘʣʷ 

ʫʢʨʘʰʘʝʪ ʰʝʩʪʠʢʦʣʦʥʥʳʡ ʧʦʨʪʠʢ ʩ ʬʨʦʥʪʦʥʦʤ, ʟʘʧʦʣʥʝʥʥʳʤ ʣʝʧʥʳʤ ʘʢʘʥʪʦʚʳʤ 

ʦʨʥʘʤʝʥʪʦʤ. 

ɺʥʫʰʠʪʝʣʴʥʦʝ ʟʜʘʥʠʝ ʚ "ʢʠʨʧʠʯʥʦʤ ʩʪʠʣʝ" ʨʘʩʧʦʣʘʛʘʶʱʝʝʩʷ ʚʙʣʠʟʠ ʊʝʘʪʨʘʣʴʥʦʡ 

ʧʣʦʱʘʜʠ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʚ 1912 ʛʦʜʫ ʜʣʷ ʛʦʨʥʦʟʘʚʦʜʩʢʦʛʦ ʫʯʠʣʠʱʘ, ʥʳʥʝ ʛʦʨʥʦ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʢʦʣʣʝʜʞʘ ʠʤʝʥʠ ɽ.ɸ. ʠ ʄ.ɽ. ʏʝʨʝʧʘʥʦʚʳʭ. 

ɺ 1840-1850-ʝ ʛʦʜʳ ʨʳʥʦʢ ʩ ʫʣʠʮʳ ʉʪʘʨʦʙʘʟʘʨʥʦʡ (ʥʳʥʝ ʅʦʩʦʚʘ) ʙʳʣ ʧʝʨʝʥʝʩʝʥ ʚ 

ʮʝʥʪʨ ʛʦʨʦʜʘ. ɺʝʩʴʤʘ ʩʢʦʨʦ ʨʘʟʨʦʩʰʠʡʩʷ ʨʳʥʦʢ ʨʘʩʧʦʣʦʞʠʣʩʷ ʤʝʞʜʫ ʫʣʠʮʘʤʠ 

ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʡ ʠ ʐʘʤʠʥʘ ʦʪ ɹʘʣʳʢʦʚʩʢʦʛʦ ʧʝʨʝʫʣʢʘ ʜʦ ʫʣʠʮʳ ɸʨʟʘʤʘʩʩʢʦʡ. ʕʪʦ 

ʩʦʚʨʝʤʝʥʥʳʡ ʨʘʡʦʥ ʇʠʦʥʝʨʩʢʦʛʦ ʠ ʂʦʤʩʦʤʦʣʴʩʢʦʛʦ ʩʢʚʝʨʦʚ.  

ʇʨʦʩʧʝʢʪ ʃʝʥʠʥʘ ʥʘʯʠʥʘʣʩʷ ʦʪ ʢʣʫʙʘ ʠʤʝʥʠ ʄ.ʄ. ɻʦʨʴʢʦʛʦ. ʊʫʜʘ ʧʨʦʝʟʞʘʣʠ ʯʝʨʝʟ 

ʧʝʨʝʝʟʜ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʣʩʷ ʨʷʜʦʤ ʩ ʙʳʚʰʝʡ ʪʶʨʴʤʦʡ. ɼʘʣʝʝ ʧʦ ʥʝʡ ʩʧʨʘʚʘ ʙʳʣ 

ʨʘʩʧʦʣʦʞʝʥ ʙʦʣʴʰʦʡ ʠʧʧʦʜʨʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʦ ʨʘʡʦʥ ʢʦʢʩʦʭʠʤʠʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʊʄʂ. ʂ ʮʝʥʪʨʫ, ʩ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ, ʙʳʣ ʧʦʩʪʨʦʝʥ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʘʛʘʟʠʥ. ɺ 

60-ʳʭ ʛʦʜʘʭ ʦʥ ʙʳʣ ʩʥʝʩʝʥ, ʠ ʚʤʝʩʪʦ ʥʝʛʦ ʧʦʩʪʨʦʝʥʘ ʢʦʨʦʙʢʘ ʚʳʩʦʪʥʦʛʦ ʜʦʤʘ ʙʳʪʘ çʕʨʘè. 

ɺ 1967 ʛ ʫʣʠʮʝ ʃʝʥʠʥʘ ʙʳʣʦ ʧʨʠʩʚʦʝʥʦ çʟʚʘʥʠʝè - ʧʨʦʩʧʝʢʪ. ɺʧʣʦʪʴ ʜʦ ʊʝʘʪʨʘʣʴʥʦʡ 

ʧʣʦʱʘʜʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʙʦʣʴʰʠʝ ʞʠʣʳʝ ʜʦʤʘ ʩ ʤʘʛʘʟʠʥʘʤʠ ʥʘ ʧʝʨʚʳʭ ʵʪʘʞʘʭ. ɺ 1954 

ʛʦʜʫ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʛʦ ʟʜʘʥʠʷ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ. ɿʘ ʪʝʘʪʨʦʤ ʨʘʥʝʝ 

ʩʪʦʷʣ ʜʚʫʭʵʪʘʞʥʳʡ ʜʦʤ ʢʫʧʮʘ ʐʠʙʥʝʚʘ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʙʳʣ ʤʘʛʘʟʠʥ, ʘ ʥʘ ʚʪʦʨʦʤ ï 

ʛʦʩʪʠʥʠʮʘ çʕʨʤʠʪʘʞè. ɺ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ, ʜʦ ʝʛʦ ʩʥʦʩʘ ʚ 60-ʝ ʛʦʜʳ, ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ 

ʥʘʭʦʜʠʣʘʩʴ ʧʨʦʢʫʨʘʪʫʨʘ, ʩʫʜ, ʘ ʥʘ ʧʝʨʚʦʤ ʤʘʛʘʟʠʥ çʕʣʝʢʪʨʦʪʦʚʘʨʳè. 

ʂʠʥʦʪʝʘʪʨ çʉʦʚʨʝʤʝʥʥʠʢè ʧʫʱʝʥ 15 ʜʝʢʘʙʨʷ 1971 ʛʦʜʘ. ʇʦʩʪʨʦʝʥ ʮʠʨʢ ʚ ʘʧʨʝʣʝ 

1975 ʛʦʜʘ, ʊʝʘʪʨ ʢʫʢʦʣ ʨʘʙʦʪʘʝʪ ʩ 1944 ʛʦʜʘ. ʅʦʚʦʝ ʟʜʘʥʠʝ ʧʦʩʪʨʦʝʥʦ ʚ 1969 ʛʦʜʫ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʫʣʠʮ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ, ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʫʣʠʮʘ ʐʘʤʠʥʘ (ʩʝʡʯʘʩ ʫʣ. 

ʂ.ʄʘʨʢʩʘ).  ʕʪʘ ʰʠʨʦʢʘʷ ʠ ʪʦʨʛʦʚʘʷ ʚ ʦʩʥʦʚʥʦʤ ʫʣʠʮʘ, ʙʳʣʘ ʟʘʩʪʨʦʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʝʝ 

ʯʘʩʪʠ ʙʦʣʴʰʠʤʠ, ʢʫʧʝʯʝʩʢʠʤʠ ʜʦʤʘʤʠ.  

ʇʝʨʚʦʝ ʟʜʘʥʠʝ ʩ ʧʨʘʚʦʡ, ʯʸʪʥʦʡ, ʩʪʦʨʦʥʳ ʫʣʠʮʳ ï ʠʟʚʝʩʪʥʳʡ ʥʝ ʪʦʣʴʢʦ ʚ ʊʘʛʠʣʝ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ, ʧʝʨʝʠʤʝʥʦʚʘʥʥʳʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʢʦʣʣʝʜʞ 

ʠʤʝʥʠ ʅʠʢʠʪʳ ɸʢʠʥʬʠʝʚʠʯʘ ɼʝʤʠʜʦʚʘ. 

ʅʘʧʨʦʪʠʚ ʜʦʤʘ ɾʦʥʝʩʘ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʙʳʣʘ ʚʳʩʪʨʦʝʥʘ ʫʩʘʜʴʙʘ ʢʨʫʧʥʦʛʦ 

ʪʘʛʠʣʴʩʢʦʛʦ ʢʫʩʪʘʨʷ ɸ. ʉ. ʉʝʨʝʙʨʷʢʦʚʘ, ʚʣʘʜʝʚʰʝʛʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʤʘʩʪʝʨʩʢʠʤʠ 

ʞʝʣʝʟʦʩʢʦʙʷʥʳʭ ʠʟʜʝʣʠʡ. 

ʈʷʜʦʤ ʩ ʫʩʘʜʴʙʦʡ ʉʝʨʝʙʨʷʢʦʚʘ ʥʘʭʦʜʠʪʩʷ ʢʨʘʩʠʚʳʡ ʜʚʫʭʵʪʘʞʥʳʡ ʜʦʤ, ʚʳʩʪʨʦʝʥʥʳʡ 

ʠʟʚʝʩʪʥʳʤʠ ʚ ʫʝʟʜʝ ʠ ʚʩʝʡ ʇʝʨʤʩʢʦʡ ʛʫʙʝʨʥʠʠ ʢʫʧʮʘʤʠ ɿʣʦʢʘʟʦʚʳʤʠ ï ʢʨʫʧʥʳʤʠ 

ʪʦʨʛʦʚʮʘʤʠ ʧʠʚʦʤ ʠ ʚʦʜʢʦʡ. 

ʊʘʢʞʝ ʥʝ ʩʦʭʨʘʥʠʣʠʩʴ ʜʚʘ ʟʜʘʥʠʷ ʧʦ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳ ʂʘʨʣʘ ʄʘʨʢʩʘ - ʙʦʣʴʰʦʡ 

ʜʚʫʭʵʪʘʞʥʳʡ ʜʝʨʝʚʷʥʥʳʡ ʜʦʤ ʢʫʧʮʘ ɺ. ʂʦʞʝʚʥʠʢʦʚʘ ʠ ʢʘʤʝʥʥʳʡ ʜʦʤ ʢʨʝʧʦʩʪʥʦʛʦ 

ʘʨʭʠʪʝʢʪʦʨʘ ʃʫʮʝʥʢʦ. ʅʘ ʠʭ ʤʝʩʪʝ ʪʝʧʝʨʴ ʩʪʦʷʪ ʧʷʪʠʵʪʘʞʥʳʝ çʭʨʫʱʸʚʢʠè ʠ ʜʝʪʩʢʘʷ 

ʙʠʙʣʠʦʪʝʢʘ. ʅʘ ʯʸʪʥʦʡ ʩʪʦʨʦʥʝ ʫʣʠʮʳ ʜʚʫʭʵʪʘʞʥʳʡ ʦʩʦʙʥʷʯʦʢ, ʚ ʢʦʪʦʨʦʤ ʜʦ ʥʝʜʘʚʥʝʛʦ 

ʚʨʝʤʝʥʠ ʨʘʩʧʦʣʘʛʘʣʩʷ ʤʘʛʘʟʠʥ ʨʘʜʠʦʜʝʪʘʣʝʡ. ɿʜʘʥʠʝ ʧʨʠʥʘʜʣʝʞʘʣʦ ʢʫʧʮʘʤ - ʦʪʮʫ ʠ ʩʳʥʫ 

ʂʦʣʦʜʢʠʥʳʤ. ʇʦʩʪʨʦʠʣ ʝʛʦ ʠʟʚʝʩʪʥʳʡ ʚ ʊʘʛʠʣʝ ʢʫʧʝʮ ɸ. ʀ.ʊʨʝʫʭʦʚ. 

ʅʘ ʪʦʨʛʦʚʦʡ ʫʣʠʮʝ ʐʘʤʠʥʘ ʙʳʣʦ ʤʥʦʛʦ ʤʘʛʘʟʠʥʦʚ, ʦʜʠʥ ʠʟ ʥʠʭ ï ʢʫʧʮʘ ʊ. ɸ. 

ɹʘʣʳʢʦʚʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʩ ʪʦʨʛʦʚʳʤʠ ʟʘʣʘʤʠ ʥʘ ʜʚʫʭ ʵʪʘʞʘʭ. ɹʳʣ ʠ ʠʟʚʝʩʪʥʳʡ ʚ ʛʦʨʦʜʝ 

ʘʧʪʝʢʘʨʩʢʠʡ ʤʘʛʘʟʠʥ ɸ. ʅ. ʃʦʭʪʠʥʘ. 
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ʋʣʠʮʘ ʋʨʘʣʴʩʢʘʷ ï ʦʜʥʘ ʠʟ ʩʪʘʨʝʡʰʠʭ ʫʣʠʮ ʛʦʨʦʜʘ, ʦʪʤʝʯʝʥʥʘʷ ʝʱʝ ʥʘ ʧʣʘʥʘʭ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʳ XVIII ʚʝʢʘ. ɺ ʪʫ ʧʦʨʫ ʦʥʘ ʥʦʩʠʣʘ ʥʘʟʚʘʥʠʝ ʉʪʘʨʦʟʘʚʦʜʩʢʦʡ ʠʣʠ 

ʅʝʚʴʷʥʩʢʦʡ, ʪʘʢ ʢʘʢ ʙʳʣʘ ʧʨʦʜʦʣʞʝʥʠʝʤ ʪʨʘʢʪʘ, ʚʝʜʫʱʝʛʦ ʢ ʧʝʨʚʝʥʮʫ ʜʝʤʠʜʦʚʩʢʠʭ 

ʟʘʚʦʜʦʚ. ɺ ʥʘʯʘʣʝ ʫʣʠʮʳ ʩʪʦʷʣʘ ʥʝʙʦʣʴʰʘʷ ʢʨʝʧʦʩʪʴ ʜʣʷ ʦʭʨʘʥʳ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʪʦʨʛʦʚʳʭ ʢʘʨʘʚʘʥʦʚ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚ ʧʝʨʚʦʡ ʪʨʝʪʠ XIX ʚʝʢʘ ʥʘ ʙʝʨʝʛʫ ʧʨʫʜʘ ʙʳʣ ʨʘʟʙʠʪ 

ʪʝʥʠʩʪʳʡ ʛʦʩʧʦʜʩʢʠʡ ʩʘʜ (ʩʝʡʯʘʩ ʧʘʨʢ ɹʦʥʜʠʥʘ) ʚ ʵʪʦʤ ʧʨʝʩʪʠʞʥʦʤ ʨʘʡʦʥʝ ʦʭʦʪʥʦ ʩʪʘʣʦ 

ʩʝʣʠʪʴʩʷ ʤʝʩʪʥʦʝ ʢʫʧʝʯʝʩʪʚʦ. 

ɿʜʘʥʠʷ ʅʠʞʥʠʭ ʠ ɺʝʨʭʥʠʭ ʧʨʦʚʠʘʥʪʩʢʠʭ ʩʢʣʘʜʦʚ ʠ ʙʳʚʰʠʡ ʜʦʤ ʗ. ʄ. ɺʩʝʭʚʘʣʴʥʦʛʦ 

ʟʘʥʠʤʘʶʪ ʬʠʣʠʘʣʳ ʤʫʟʝʷ ʛʦʨʥʦʟʘʚʦʜʩʢʦʛʦ ʜʝʣʘ. ʅʘ ʬʫʥʜʘʤʝʥʪʝ ʦʩʦʙʥʷʢʘ ʢʫʧʝʯʝʩʢʦʛʦ 

ʩʦʙʨʘʥʠʷ ʧʦʩʪʨʦʝʥ ʤʫʟʝʡ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʠʩʢʫʩʩʪʚ. 

ɼʦʤ ʢʨʘʩʥʦʛʦ ʢʠʨʧʠʯʘ ʧʨʠʥʘʜʣʝʞʘʣ ʩʣʫʞʘʱʝʤʫ ʅʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ 

ʟʘʚʦʜʦʫʧʨʘʚʣʝʥʠʷ ɸ. ɻ. ʆʨʣʦʚʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʜʝʩʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ 

ʛʦʨʦʜʩʢʦʛʦ ʧʘʨʢʘ ʢʫʣʴʪʫʨʳ ʠ ʦʪʜʳʭʘ ʠʤ. ɸ. ʇ. ɹʦʥʜʠʥʘ. 

ʇʨʦʩʧʝʢʪ ʉʪʨʦʠʪʝʣʝʡ ï ʥʦʚʦʝ ʥʘʟʚʘʥʠʝ ʫʣʠʮʳ ʂʦʯʢʦʚʘʪʢʠ. ʅʘʯʠʥʘʣʘʩʴ ʦʥʘ ʦʢʦʣʦ 

ʟʜʘʥʠʷ ʚʦʢʟʘʣʘ, ʦʪ ʫʣʠʮʳ ʉʘʜʦʚʦʡ, ʘ ʢʦʥʯʘʣʘʩʴ ʪʫʧʠʢʦʤ ʚ ʪʦʤ ʤʝʩʪʝ, ʛʜʝ ʩʦʚʨʝʤʝʥʥʘʷ 

ʊʝʘʪʨʘʣʴʥʘʷ ʧʣʦʱʘʜʴ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʘ ʫʣʠʮʘ ʪʝʧʝʨʴ ʟʘʩʪʨʦʝʥʘ ʞʠʣʳʤʠ ʜʦʤʘʤʠ. ɺ ʥʠʞʥʠʭ 

ʵʪʘʞʘʭ ʜʦʤʦʚ ʨʘʟʤʝʩʪʠʣʠʩʴ ʤʘʛʘʟʠʥʳ, ʎʝʥʪʨʘʣʴʥʘʷ ʙʠʙʣʠʦʪʝʢʘ (ʦʪʢʨʳʪʘ ʚ 1964), ʢʠʥʦʪʝʘʪʨ 

çʈʦʜʠʥʘè. 

ɺ ʜʘʣʴʥʝʡʰʠʝ ʧʣʘʥʳ ʟʘʩʪʨʦʡʢʠ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ ʚʭʦʜʠʣʠ ʢʚʘʨʪʘʣʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ 

ʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʫʣʠʮʘʭ ʛʦʨʦʜʘ.  ɼʦʤʘ ʚ ʩʪʠʣʝ çʠʤʧʝʨʩʢʦʛʦ ʩʪʘʣʠʘʥʩʘè, ʥʦ ʪʘʢʞʝ ʠ 

ʨʦʩʢʦʰʥʳʝ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʨʘʟʙʠʪʳ ʩʢʚʝʨʳ, ʧʦʩʪʨʦʝʥʳ 

ʠ ʦʙʦʨʫʜʦʚʘʥʳ ʜʝʪʩʢʠʝ ʠ ʩʧʦʨʪʠʚʥʳʝ ʧʣʦʱʘʜʢʠ, ʚʳʜʝʣʝʥʳ ʤʝʩʪʘ ʜʣʷ ʛʘʨʘʞʝʡ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʟʘʩʪʨʦʡʢʦʡ ɻʦʨʢʦʤʭʦʟ ʟʘʥʠʤʘʣʩʷ ʧʨʦʚʦʜʢʦʡ ʢʦʤʤʫʥʠʢʘʮʠʡ, 

ʤʦʱʝʥʠʝʤ ʪʨʦʪʫʘʨʦʚ ʠ ʜʦʨʦʛ, ʦʟʝʣʝʥʝʥʠʝʤ ʫʣʠʮ, ʦʨʛʘʥʠʟʘʮʠʝʡ ʤʝʩʪ ʩʙʦʨʘ ʤʫʩʦʨʘ ʠ ʝʛʦ 

ʚʳʚʦʟʘ.  

ʊʘʛʠʣʴʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʣʘʩʴ ʩʝʨʴʸʟʥʦʡ ʢʨʠʪʠʢʝ. ɸʨʭʠʪʝʢʪʦʨʦʚ ʠ 

ʩʪʨʦʠʪʝʣʝʡ ʢʨʠʪʠʢʦʚʘʣʠ ʟʘ ʤʥʦʛʦʝ: ʩʘʤʦʚʦʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʪʠʧʦʚʳʭ ʧʨʦʝʢʪʦʚ, ʦʙʠʣʠʝ 

ʟʜʘʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʧʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ, ʥʝʚʝʨʥʫʶ ʦʨʠʝʥʪʘʮʠʶ ʜʦʤʦʚ, 

ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʫʪʨʠʢʚʘʨʪʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʟʘʥʠʞʝʥʥʫʶ ʵʪʘʞʥʦʩʪʴ 

ʉʝʡʯʘʩ ʤʘʣʦ ʢʪʦ ʟʥʘʝʪ, ʯʪʦ ʠʟʥʘʯʘʣʴʥʦ ʮʝʥʪʨʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʛʦʨʦʜʘ ʜʦʣʞʥʘ ʙʳʣʘ 

ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʤʝʩʪʝ ʥʳʥʝʰʥʝʡ ʧʣʦʱʘʜʠ ʄʦʣʦʜʸʞʠ ʠ ʢʠʥʦʪʝʘʪʨʘ çʉʦʚʨʝʤʝʥʥʠʢè. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʦʟʚʝʜʝʥʠʝʤ ʞʠʣʳʭ ʜʦʤʦʚ ʥʘ ʚʦʩʪʦʯʥʦʡ ʩʪʦʨʦʥʝ ʧʣʦʱʘʜʠ ʙʳʣʠ 

ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ, ʧʨʦʝʢʪ ʜʣʷ ʢʦʪʦʨʦʛʦ ʙʳʣ 

ʨʘʟʨʘʙʦʪʘʥ ʘʨʭʠʪʝʢʪʦʨʦʤ ʠʟ ʃʝʥʠʥʛʨʘʜʘ ɸ. ɺ. ʊʘʨʘʩʝʥʢʦ. 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʨʘʤʘʪʠʯʝʩʢʦʛʦ ʪʝʘʪʨʘ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʣʠʢʚʠʜʠʨʦʚʘʥʳ ʩʪʘʨʦʝ 

ʢʣʘʜʙʠʱʝ, ʠ ʟʜʘʥʠʷ ʩʪʘʨʦʡ ʧʦʞʘʨʥʦʡ ʯʘʩʪʠ, ʙʳʣʦ ʟʘʢʦʥʯʝʥʦ ʚ 1955 ʛʦʜʫ. 

ʅʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʨʫʜ ʟʘʢʣʶʯʸʥʥʳʭ ʊʘʛʠʣʘ. ɼʦʣʛʦʝ 

ʚʨʝʤʷ ʧʦ ʛʦʨʦʜʫ ʭʦʜʠʣʠ ʩʣʫʭʠ ʦ ʧʦʩʣʘʥʠʷʭ ʟʘʢʣʶʯʸʥʥʳʭ, ʢʦʪʦʨʳʝ ʚʨʝʤʷ ʦʪ ʚʨʝʤʝʥʠ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʢʣʘʜʢʘʭ ʩʪʝʥ ʠʣʠ ʧʦʪʦʣʦʯʥʳʭ ʧʝʨʝʢʨʳʪʠʷʭ. ʀʟʚʝʩʪʥʦ, ʥʘʧʨʠʤʝʨ, ʯʪʦ ʧʣʝʥʥʳʝ 

ʚʝʥʛʝʨʩʢʠʝ ʠ ʥʝʤʝʮʢʠʝ ʩʦʣʜʘʪʳ, ʨʘʙʦʪʘʚʰʠʝ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʠʥʦʪʝʘʪʨʘ çʉʪʘʣʴè, 

ʦʩʪʘʚʣʷʣʠ ʩʚʦʠ ʠʤʝʥʘ ʥʘ ʢʠʨʧʠʯʘʭ, ʢʦʪʦʨʳʤʠ ʚʳʢʣʘʜʳʚʘʣʠ ʩʪʝʥʳ ʟʜʘʥʠʷ. ɺ 2005 ʛʦʜʫ ʪʘʢʦʝ 

ʧʦʩʣʘʥʠʝ ʥʘʰʣʦʩʴ ʠ ʚ ʧʦʪʦʣʦʯʥʦʤ ʧʝʨʝʢʨʳʪʠʠ ʦʜʥʦʡ ʠʟ ʥʠʰ ʜʨʘʤʪʝʘʪʨʘ. 

ɺ ʮʝʣʦʤ, ʧʦʜʚʦʜʷ ʠʪʦʛʠ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʨʘʣʴʥʦʛʦ ʧʣʘʥʘ ʟʘʩʪʨʦʡʢʠ ʛʦʨʦʜʘ ʚ 1947 ï 

1957 ʛʦʜʘʭ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʧʣʘʥ ʙʳʣ ʚʳʧʦʣʥʝʥ ʥʝ ʧʦʣʥʦʩʪʴʶ. ɻʣʘʚʥʦʡ 

ʟʘʜʘʯʝʡ ʷʚʣʷʣʦʩʴ ʨʘʩʩʝʣʝʥʠʝ ʞʠʪʝʣʝʡ ʛʦʨʦʜʘ ʠʟ ʚʨʝʤʝʥʥʦʛʦ ʠ ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʦʛʦ ʞʠʣʴʷ, 

ʫʣʫʯʰʝʥʠʝ ʞʠʣʠʱʥʳʭ ʫʩʣʦʚʠʡ ʩʪʨʦʠʪʝʣʝʡ ʠ ʨʘʙʦʪʥʠʢʦʚ ʋɺɿ ʠ ʅʊʄɿ ʙʳʣʘ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʳʧʦʣʥʝʥʘ. ʂʨʦʤʝ ʪʦʛʦ, ʛʦʨʦʜ, ʥʘʯʘʣ ʦʙʨʝʪʘʪʴ ʯʝʨʪʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʛʦʨʦʜʘ, ʩ ʢʘʧʠʪʘʣʴʥʳʤʠ 

ʤʥʦʛʦʵʪʘʞʥʳʤʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ, ʜʦʨʦʛʘʤʠ, ʧʘʨʢʘʤʠ ʠ ʩʢʚʝʨʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 
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ɹʘʨʳʰʥʠʢʦʚʘ ʊ.ɺ. 

ɹʠʟʷʝʚ ʉ.ɸ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɹʳʩʪʨʦʚʦʟʚʦʜʠʤʳʝ ʢʘʨʢʘʩʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʪʠʧʦʤ ʤʘʣʦʵʪʘʞʥʳʭ 

ʧʦʩʪʨʦʝʢ ʚ ɻʝʨʤʘʥʠʠ, ʂʘʥʘʜʝ, ʌʠʥʣʷʥʜʠʠ, ʉʐɸ, ʉʢʘʥʜʠʥʘʚʠʠ. ɺ ʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʥʘ 

ʜʦʣʶ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ ʧʨʠʭʦʜʠʪʩʷ ʦʢʦʣʦ 80%, ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʝ ʦʢʦʣʦ 1,5 ʤʠʣʣʠʦʥʦʚ 

ʞʠʣʳʭ ʜʦʤʦʚ ʪʘʢʦʛʦ ʪʠʧʘ ʩʪʨʦʠʪʩʷ ʝʞʝʛʦʜʥʦ. ʀʩʭʦʜʷ ʠʟ ʦʧʳʪʘ ʟʘʨʫʙʝʞʥʳʭ ʢʦʣʣʝʛ, ʩ ʫʯʝʪʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʦʩʩʠʡʩʢʠʤʠ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʩʸ ʘʢʪʠʚʥʝʝ ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ 

ʢʘʨʢʘʩʥʳʭ ʩʪʨʦʝʥʠʡ ʠʟ ʣʸʛʢʠʭ ʩʪʘʣʴʥʳʭ ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ (ʃʉʊʂ) ʚ 

ʦʪʝʯʝʩʪʚʝʥʥʦʤ ʜʦʤʦʩʪʨʦʝʥʠʠ. 

ʄʝʪʘʣʣʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʃʉʊʂ ʩʦʩʪʦʠʪ ʠʟ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ (ʢʦʣʦʥ), 

ʩʪʨʦʧʠʣ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʠʛʝʣʝʡ ʠ ʧʨʦʯʠʭ ʜʝʪʘʣʝʡ, ʧʨʦʯʥʦ ʩʦʝʜʠʥʷʶʱʠʭʩʷ ʙʦʣʪʘʤʠ ʠ 

ʟʘʧʦʣʥʷʶʱʠʭʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ ʫʪʝʧʣʠʪʝʣʷʤʠ, ʧʦʚʳʰʘʶʱʠʤʠ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ 

ʜʦʤʘ. ʅʘ ʟʘʚʦʜʘʭ-ʠʟʛʦʪʦʚʠʪʝʣʷʭ ʪʦʥʢʦʩʪʝʥʥʳʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʛʦʨʷʯʠʤ ʦʮʠʥʢʦʚʘʥʠʝʤ ʠ ʧʦʢʨʳʚʘʶʪʩʷ ʘʥʪʠʢʦʨʨʦʟʠʡʥʳʤʠ ʩʦʩʪʘʚʘʤʠ. ʄʝʪʘʣʣʦʢʘʨʢʘʩ, 

ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʝʢʪʫ ʠʣʠ ʩ ʫʯʸʪʦʤ ʧʦʞʝʣʘʥʠʡ ʟʘʢʘʟʯʠʢʘ, ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʟʚʦʜʠʪʴ ʜʦʤʘ ʣʶʙʦʡ ʧʣʦʱʘʜʠ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤ ʠ ʢʦʥʬʠʛʫʨʘʮʠʡ.  

ʆʛʨʦʤʥʳʡ ʚʳʙʦʨ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʥʠʢʘʣʴʥʳʡ ʵʢʩʪʝʨʴʝʨ 

ʟʜʘʥʠʷ ʠ ʥʝʧʦʚʪʦʨʠʤʦʝ ʩʪʠʣʠʩʪʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ ʚʥʫʪʨʠ ʜʦʤʘ.  

ʆʩʥʦʚʥʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʢʘʨʢʘʩʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ï ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʚʦʟʚʝʜʝʥʠʷ. 

ɺr ʩʦʢʘʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʤʦʥʪʘʞʘ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ, ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʠʤʝʶʱʠʤ ʧʦʣʥʫʶ ʟʘʚʦʜʩʢʫʶ ʛʦʪʦʚʥʦʩʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʳʩʦʢʫʶ ʩʢʦʨʦʩʪʴ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ ʠ ʥʘʧʨʷʤʫʶ ʚʣʠʷʝʪ ʥʘ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʛʨʝʰʥʦʩʪʴ ʤʦʥʪʘʞʘ ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ.  

ɿʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ ʠʤʝʶʪ ʥʠʟʢʠʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʠ ʤʦʛʫʪ 

ʚʦʟʚʦʜʠʪʴʩʷ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʵʣʝʤʝʥʪʳ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ 

ʙʦʣʝʝ ʧʨʦʯʥʳʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ. ʀ, ʥʘʢʦʥʝʮ, ʤʝʪʘʣʣʦʢʘʨʢʘʩʥʳʝ ʟʜʘʥʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʦʪʣʠʯʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: ʩʝʡʩʤʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʫʩʘʜʢʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʪʦʡʢʦʩʪʴʶ ʢ ʚʦʟʛʦʨʘʥʠʶ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ. 

ɺʩʝ ʜʝʪʘʣʠ ʢʘʨʢʘʩʥʦʡ ʧʦʩʪʨʦʡʢʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʦʜʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʣʝʛʢʦ 

ʩʦʚʤʝʱʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʃʸʛʢʦʩʪʴ ʠ ʢʦʤʧʘʢʪʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʢʣʶʯʘʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʷʞʝʣʦʡ ʩʪʨʦʠʪʝʣʴʥʫʶ ʪʝʭʥʠʢʠ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʝ ʦʙʨʘʟʫʶʪʩʷ ʦʪʭʦʜʳ ʠ 

ʤʫʩʦʨ. ʆʪʩʫʪʩʪʚʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʩʪʚʦʨʦʚ, ʪʨʝʙʫʶʱʠʭ ʚʨʝʤʷ ʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ 

ʜʣʷ ʟʘʩʪʳʚʘʥʠʷ, ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ ʤʝʪʘʣʣʦʢʘʨʢʘʩʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʛʦʜʘ. 

ɹʦʣʴʰʠʝ ʧʨʦʣʸʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʦʨʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ʄʦʥʪʘʞ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʝʥʠʷ ʣʝʛʢʦ ʠ ʙʳʩʪʨʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʦʣʪʦʚʳʤʠ 

ʩʦʝʜʠʥʝʥʠʷʤʠ. ɿʜʘʥʠʷ ʠʟ ʤʝʪʘʣʣʦʢʘʨʢʘʩʘ ʵʢʦʣʦʛʠʯʥʳ ʠ ʧʦʞʘʨʦʙʝʟʦʧʘʩʥʳ. 

https://vk.com/away.php?to=https%3A%2F%2Fwww.rutraveller.ru&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fmstrok.ru&cc_key=
https://vk.com/away.php?to=https%3A%2F%2Fvsenovostint.ru&cc_key=
https://vk.com/away.php?to=http%3A%2F%2Funiip.ru&cc_key=
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ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʣʝʛʯʝʥʥʳʭ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ ʜʦʩʪʘʪʦʯʥʦ ʪʦʥʢʦʡ ʦʮʠʥʢʦʚʘʥʥʦʡ ʩʪʘʣʠ. ʉʝʯʝʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʬʠʣʝʡ 

ʚʳʧʦʣʥʷʶʪ ʚ ʚʠʜʝ ʙʫʢʚ C, S ʠ Z, ʠ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʜʝʞʥʫʶ ʞʝʩʪʢʦʩʪʴ ʢʘʨʢʘʩʘ. ʇʨʠ 

ʧʦʤʦʱʠ ʧʝʨʬʦʨʠʨʦʚʘʥʠʷ ʧʨʦʬʠʣʝʡ ʠ ʩʦʟʜʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʦʟʜʫʰʥʳʭ ʧʨʦʩʣʦʝʢ, ʘ ʪʘʢʞʝ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʘʣʣʦʚ ʩ ʨʘʟʣʠʯʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ ʨʝʰʝʥʘ ʛʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ 

ʫʚʝʣʠʯʝʥʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ, ʚʣʠʷʶʱʘʷ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʤʦʩʪʠʢʦʚ ʭʦʣʦʜʘ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʥʜʝʥʩʘʪʘ. ʆʥʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʞʘʪʴ ʨʘʩʭʦʜʳ ʠ ʩʨʦʢʠ ʥʘ ʝʛʦ ʧʦʩʪʨʦʡʢʫ. 

ɼʠʘʧʘʟʦʥ ʪʦʣʱʠʥ ʤʝʪʘʣʣʘ ʧʨʦʬʠʣʷ 0,7- 2,0 ʤʤ. 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ ʚ ʞʠʣʳʭ ʜʦʤʘʭ ʠʟ ʤʝʪʘʣʣʦʢʘʨʢʘʩʘ ʧʨʠʤʝʥʷʶʪ 

ʪʝʨʤʦʧʨʦʬʠʣʴ, ʥʦ ʚʩʝ ʨʘʚʥʦ ʪʘʢʦʡ ʜʦʤ ʙʦʣʝʝ ʭʦʣʦʜʥʳʡ, ʯʝʤ ʜʝʨʝʚʷʥʥʳʡ. ʇʨʦʙʣʝʤʫ ʤʦʞʥʦ 

ʨʝʰʠʪʴ, ʩʜʝʣʘʚ ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʪʝʧʣʝʥʠʝ ʩʦ ʚʩʝʤʠ ʤʝʤʙʨʘʥʘʤʠ (ʚʝʪʨʦʟʘʱʠʪʘ, ʧʘʨʦʠʟʦʣʷʮʠʷ) 

ʪʦʛʜʘ ʜʦʤ ʙʫʜʝʪ ʪʝʧʣʳʤ ʠ ʥʘ ʦʪʦʧʣʝʥʠʝ ʫʭʦʜʠʪʴ ʙʫʜʝʪ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʪʝʧʣʳʭ ʜʦʤʘʭè. 

ɼʝʪʘʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʥʘ ʟʘʚʦʜʝ ʩ ʦʩʦʙʦʡ ʪʦʯʥʦʩʪʴʶ, ʤʘʨʢʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦ ʩʭʝʤʦʡ ʩʙʦʨʢʠ çʩʢʝʣʝʪʘè. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʘ ʠʟ ʤʝʪʘʣʣʦʢʘʨʢʘʩʘ ʦʙʣʝʛʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʠ ʦʪʚʝʨʩʪʠʝ ʩʪʨʦʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʪʚʝʨʞʜʸʥʥʦʤʫ ʧʨʦʝʢʪʫ. ɼʣʷ ʩʙʦʨʢʠ 

ʧʨʦʯʥʦʛʦ ʢʘʨʢʘʩʘ ʧʦʩʪʨʦʡʢʠ ʥʝ ʪʨʝʙʫʝʪʩʷ ʦʩʦʙʳʭ ʫʤʝʥʠʡ ʠ ʩʣʦʞʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ.  

ʄʘʣʦʵʪʘʞʥʳʝ ʯʘʩʪʥʳʝ ʤʝʪʘʣʣʦʢʘʨʢʘʩʥʳʝ ʜʦʤʘ ʦʙʳʯʥʦ ʩʦʙʠʨʘʶʪʩʷ ʙʨʠʛʘʜʦʡ ʠʟ 3-5 

ʯʝʣʦʚʝʢ. ɹʦʣʪʦʚʳʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ ʠʟ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʦʝʢ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʨʠʛʝʣʝʡ 

ʩʦʙʠʨʘʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʨʘʤʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪ. ʈʘʩʯʸʪʥʫʶ 

ʧʨʦʯʥʦʩʪʴ ʩʪʨʦʝʥʠʶ ʧʨʠʜʘʶʪ ʟʘʢʨʝʧʣʸʥʥʳʝ ʥʘ ʨʘʤʘʭ ʩʚʷʟʠ ʠ ʨʘʩʪʷʞʢʠ. ɿʘʪʝʤ ʤʦʥʪʠʨʫʶʪʩʷ 

ʩʪʝʥʦʚʳʝ ʠ ʢʨʦʚʝʣʴʥʳʝ ʧʨʦʛʦʥʳ, ʦʙʨʘʤʣʝʥʠʷ ʧʦʜ ʜʚʝʨʠ ʠ ʦʢʥʘ. ʉʦʙʨʘʥʥʳʡ ʥʝʩʫʱʠʡ ʢʘʨʢʘʩ 

ʟʘʧʦʣʥʷʝʪʩʷ ʫʪʝʧʣʠʪʝʣʝʤ ʠ ʦʙʣʠʮʦʚʳʚʘʝʪʩʷ. 

 
ʈʠʩ.1. ʋʩʪʨʦʡʩʪʚʦ ʤʝʪʘʣʣʦʢʘʨʢʘʩʘ ʜʦʤʘ ʠʟ ʃʉʊʂ 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʠʟ ʤʝʪʘʣʣʦʢʘʨʢʘʩʘ ʩ ʚʳʩʦʢʠʤʠ ʪʝʧʣʦʩʙʝʨʝʛʘʶʱʠʤʠ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʵʢʦʥʦʤʠʯʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʃʉʊʂ ʚ ʭʦʣʦʜʥʳʭ 

ʨʝʛʠʦʥʘʭ. ʌʫʥʜʘʤʝʥʪ ʢʦʥʩʪʨʫʢʮʠʠ ï ʣʝʥʪʦʯʥʳʡ ʠʣʠ ʩʚʘʡʥʦ-ʣʝʥʪʦʯʥʳʡ ʤʝʣʢʦʟʘʛʣʫʙʣʝʥʥʳʡ 

ʠʟ ʙʝʪʦʥʘ. ʇʨʦʩʪʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʦʧʦʨʘ ʩʧʦʩʦʙʥʘ ʚʳʜʝʨʞʘʪʴ ʢʦʪʪʝʜʞ ʚ 2-3 ʵʪʘʞʘ 

ʇʦʢʘʟʘʪʝʣʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʦʥʢʠʭ ʠ ʣʸʛʢʠʭ ʦʛʨʘʞʜʘʶʱʠʭ ʩʪʝʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩʦʠʟʤʝʨʠʤ ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʪʝʥʳ ʠʟ ʢʠʨʧʠʯʘ ʪʦʣʱʠʥʦʡ 50 ʩʤ. ɾʠʪʝʣʠ 

ʤʝʪʘʣʣʦʢʘʨʢʘʩʥʳʭ ʜʦʤʦʚ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚ ʤʦʨʦʟʳ ʩʪʝʥʳ ʙʳʩʪʨʦ ʧʨʦʛʨʝʚʘʶʪʩʷ ʠ ʜʦʣʛʦ ʥʝ 

ʦʩʪʳʚʘʶʪ, ʫʜʝʨʞʠʚʘʷ ʚʥʫʪʨʝʥʥʝʝ ʪʝʧʣʦ. ɸ ʣʝʪʦʤ ʚ ʢʦʤʥʘʪʘʭ ʩʚʝʞʦ ʠ ʧʨʦʭʣʘʜʥʦ. 

ɻʝʨʤʝʪʠʯʥʦʝ ʠ ʧʣʦʪʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʧʦʩʪʨʦʡʢʠ ʠʩʢʣʶʯʘʝʪ ʧʦʧʘʜʘʥʠʝ ʚʥʫʪʨʴ 

ʚʣʘʛʠ. ʊʝʭʥʦʣʦʛʠʷ ʩʙʦʨʢʠ ʩʪʨʦʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʫʧ ʢ ʣʶʙʦʡ ʜʝʪʘʣʠ ʢʘʨʢʘʩʘ ʠʣʠ 

ʦʛʨʘʞʜʘʶʱʝʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʝʟ ʦʩʦʙʦʛʦ ʪʨʫʜʘ ʤʦʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʟʘʤʝʥʠʪʴ ʦʙʰʠʚʢʫ ʠʣʠ ʯʘʩʪʴ ʧʦʚʨʝʞʜʸʥʥʦʛʦ ʫʪʝʧʣʠʪʝʣʷ. 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʠʭ ʦʪʜʝʣʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ: ʩʵʥʜʚʠʯ-ʧʘʥʝʣʠ, ʪʝʧʣʦʙʣʦʢʠ ʠ ʜʨ. 

ɺʥʫʪʨʝʥʥʶʶ ʦʪʜʝʣʢʫ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʠʟ ʜʝʨʝʚʘ. ʊʘʢʞʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʣʶʙʳʭ 

ʣʘʢʦʢʨʘʩʦʯʥʳʭ ʩʤʝʩʝʡ, ʧʦʢʣʝʡʢʘ ʦʙʦʝʚ ʠʣʠ ʦʪʜʝʣʢʘ ʜʝʢʦʨʘʪʠʚʥʦʡ ʧʣʠʪʢʦʡ.  
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ʂʨʦʚʣʷ ʢʘʨʢʘʩʥʦʛʦ ʜʦʤʘ ï ʤʝʪʘʣʣʦʢʘʨʢʘʩ ʠʟ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʚ ʢʦʪʦʨʳʡ  ʩ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʫʢʣʘʜʳʚʘʝʪʩʷ ʫʪʝʧʣʠʪʝʣʴ, ʧʘʨʦʠʟʦʣʷʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʟʘʰʠʚʘʝʪʩʷ 

ʛʠʧʩʦʢʘʨʪʦʥʦʤ, ʨʝʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʥʝʨʘ ʠʣʠ ʜʦʩʢʘ. ʇʦʚʝʨʭ ʧʨʦʬʠʣʷ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ 

ʚʝʪʨʦ-ʛʠʜʨʦʟʘʱʠʪʥʘʷ ʪʢʘʥʴ, ʜʝʨʝʚʷʥʥʘʷ ʦʙʨʝʰʸʪʢʘ, ʠ ʢʨʳʰʘ ʧʦʢʨʳʚʘʝʪʩʷ ʣʶʙʳʤ 

ʢʨʦʚʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ: ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʠʣʠ ʢʝʨʘʤʠʯʝʩʢʦʡ ʯʝʨʝʧʠʮʝʡ, ʦʥʜʫʣʠʥʦʤ ʠ ʜʨ. 

ɺ ʜʦʤʝ, ʧʦʩʪʨʦʝʥʥʦʤ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʃʉʊʂ, ʧʦ ʫʚʝʨʝʥʠʶ ʟʘʩʪʨʦʡʱʠʢʘ ʆʆʆ çʉʪʨʦʡ 

ʕʪʘʣʦʥè, ʧʨʦʠʟʚʦʜʷʱʝʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʃʉʊʂ, ʥʘ 40% ʜʝʰʝʚʣʝ 

ʢʚʘʨʪʠʨʳ çʧʦʜ ʢʣʶʯè, ʯʝʤ ʧʦʩʪʨʦʝʥʥʳʝ ʧʦ ʪʨʘʜʠʮʠʦʥʥʳʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʕʪʦʪ ʬʘʢʪ 

ʟʘʩʪʨʦʡʱʠʢ ʦʙʦʩʥʦʚʳʚʘʝʪ ʩʥʠʞʝʥʠʝʤ ʨʘʩʭʦʜʦʚ ʥʘ ʚʦʟʚʝʜʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ ʠʟ-ʟʘ 

ʥʝʙʦʣʴʰʦʛʦ ʚʝʩʘ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʫʱʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʝʡ ʥʘ ʦʪʜʝʣʦʯʥʳʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʥʘ 

ʩʦʢʨʘʱʝʥʠʠ ʩʨʦʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺʳʧʫʩʢ ʃʉʊʂ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʛʦ ʧʨʦʢʘʪʘ ʥʦʨʤʘʪʠʚʥʦ ʥʝ ʫʨʝʛʫʣʠʨʦʚʘʥʦ, ʧʦʵʪʦʤʫ 

ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʤʧʘʥʠʠ ʯʘʩʪʦ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʧʨʦʙʣʝʤʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʩʧʝʨʪʠʟʳ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʥʝ ʤʦʛʫʪ ʚ ʩʨʦʢ ʚʚʝʩʪʠ ʚ ʩʪʨʦʡ ʦʙʲʝʢʪʳ.  

ʉʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʭʦʪʷ ʠ ʜʦʨʦʞʝ 

ʞʝʣʝʟʦʙʝʪʦʥʘ, ʥʦ ʟʘ ʩʯʝʪ ʩʢʦʨʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʮʝʥʳ ʤʦʥʦʣʠʪʥʦʛʦ ʠ ʩʪʘʣʴʥʦʛʦ ʧʨʦʝʢʪʦʚ 

ʥʘ ʚʳʭʦʜʝ ʦʢʘʟʳʚʘʶʪʩʷ ʩʦʧʦʩʪʘʚʠʤʳʤʠ. ʋ ʩʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʘʷ 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ, ʯʝʤ ʫ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ, ʪʦʥʥʘ ʤʝʪʘʣʣʦʢʘʨʢʘʩʘ ʟʘʤʝʥʷʝʪ 12ï15 ʪ ʙʝʪʦʥʘ. 

ʉʢʦʨʦʩʪʴ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʷ ʥʘ ʤʝʪʘʣʣʦʢʘʨʢʘʩʝ, ʥʘ 20ï30% ʚʳʰʝ, ʯʝʤ ʫ ʤʦʥʦʣʠʪʥʦʛʦ, 

ʦʜʥʘʢʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʫ ʧʘʥʝʣʴʥʦʛʦ. 

ʇʨʦʜʚʠʞʝʥʠʷ ʩʪʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʫʤʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʠ ʩʪʨʦʠʪʴ. ɽʩʣʠ ʫ ʟʘʩʪʨʦʡʱʠʢʘ ʥʝʪ ʧʦʥʷʪʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʜʝʡʩʪʚʠʡ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʘ 

ʥʘ ʤʝʪʘʣʣʦʢʘʨʢʘʩʝ ʠ ʥʝʪ ʨʘʙʦʯʠʭ ʩʦ ʩʧʝʮʠʘʣʴʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʝʡ, - ʪʦ ʜʣʷ ʥʝʛʦ ʪʘʢʦʡ ʧʨʦʝʢʪ 

ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ.  

ɺ ʈʦʩʩʠʠ ʞʝ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʦʣʴʰʫʶ ʜʦʣʶ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʨʳʥʢʘ ʟʘʥʠʤʘʶʪ 

ʤʦʥʦʣʠʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʢʘ ʥʝ 

ʛʦʪʦʚʳ ʚʦʩʧʨʠʥʠʤʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʜʦʩʪʦʡʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ ʢʠʨʧʠʯʥʳʤ, ʜʝʨʝʚʷʥʥʳʤ ʠ 

ʤʦʥʦʣʠʪʥʳʤ ʜʦʤʘʤ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʢʘʨʢʘʩʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʰʠʨʠʣʠ ʢʨʫʛ ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʢʫʨʩʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʩʦʟʜʘʥʠʠ ʣʝʛʢʠʭ ʠ ʥʝ ʜʦʨʦʛʠʭ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ. 
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ɺʠʜʝʥʝʝʚ ʇ.ɸ. 

ɹʠʟʷʝʚ ʉ.ɸ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺ ʛʫʩʪʦʥʘʩʝʣʝʥʥʦʤ ʬʫʥʢʮʠʦʥʠʨʫʶʱʝʤ ʛʦʨʦʜʝ ʚʩʝʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʝʞʜʫ ʠʩʪʦʨʠʯʝʩʢʠ ʩʣʦʞʠʚʰʝʡʩʷ ʟʘʩʪʨʦʡʢʦʡ ʠ ʥʦʚʳʤʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦ-

ʧʣʘʥʠʨʦʚʦʯʥʳʤʠ ʟʘʤʳʩʣʘʤʠ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ, 

ʢʦʪʦʨʳʝ ʥʝ ʦʪʚʝʯʘʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  

ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʝʨʝʜʚʠʞʢʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʀʤʝʥʥʦ ʧʝʨʝʜʚʠʞʢʘ ʟʜʘʥʠʡ ʤʦʞʝʪ ʫʩʪʨʘʥʠʪʴ ʵʪʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ, ʠ, ʩʠʣʴʥʦ ʥʝ ʠʩʢʘʞʘʷ 

ʠʩʪʦʨʠʯʝʩʢʫʶ ʟʘʩʪʨʦʡʢʫ ʠ ʥʝ ʩʥʦʩʷ ʜʦʤʘ, ʷʚʣʷʶʱʠʝʩʷ ʧʘʤʷʪʥʠʢʘʤʠ ʢʫʣʴʪʫʨʳ ʠʣʠ 

ʘʨʭʠʪʝʢʪʫʨʳ, ʚʦʧʣʦʱʘʪʴ ʟʘʤʳʩʣʳ ʩʦʚʨʝʤʝʥʥʳʭ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ  ʩʦʚʦʢʫʧʥʦʩʪʴ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʧʨʦʚʦʜʠʤʳʭ ʩ ʮʝʣʴʶ ʠʟʤʝʥʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩʪʨʦʝʥʠʡ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʠʟ ʦʜʥʦʛʦ ʤʝʩʪʘ ʚ ʜʨʫʛʦʝ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʦʜʥʠʤ ʠʟ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʦʚ: ʧʫʪʝʤ ʨʘʟʙʦʨʢʠ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʩʙʦʨʢʠ ʚ ʧʫʥʢʪʝ ʥʘʟʥʘʯʝʥʠʷ, ʠʣʠ ʞʝ 

ʧʫʪʝʤ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʦʙʲʝʢʪʘ ʮʝʣʠʢʦʤ. 

ʉ ʧʝʨʚʳʤ ʩʧʦʩʦʙʦʤ ʚʩʝ ʷʩʥʦ. ʈʘʟʙʝʨʝʤ ʚʪʦʨʦʡ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ʉʫʱʝʩʪʚʝʥʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʟʘʪʨʘʪʳ ʧʦ ʧʝʨʝʜʚʠʞʢʝ ʦʢʘʟʳʚʘʝʪ ʭʘʨʘʢʪʝʨ ʜʚʠʞʝʥʠʷ: ʧʨʷʤʦʣʠʥʝʡʥʦʝ  ʚ ʦʜʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩ ʢʘʧʠʪʘʣʴʥʳʤʠ ʩʪʝʥʘʤʠ; ʢʦʩʦʝ  ʧʦʜ ʥʝʢʦʪʦʨʳʤ ʫʛʣʦʤ ʢ ʢʘʧʠʪʘʣʴʥʳʤ ʩʪʝʥʘʤ; 

ʩ ʧʦʚʦʨʦʪʦʤ ʠ ʪ.ʜ. ʅʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤʠ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʳʩʦʢʠʤʠ ʧʦ ʩʪʦʠʤʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ ʧʦ ʧʝʨʝʜʚʠʞʢʝ ʟʜʘʥʠʷ ʩ ʧʦʚʦʨʦʪʦʤ, ʪʘʢ ʢʘʢ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʝʙʫʝʪʩʷ 

ʫʩʪʨʦʡʩʪʚʦ ʩʣʦʞʥʳʭ ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʧʫʪʝʡ. 

ɺʥʘʯʘʣʝ ʪʨʘʩʩʫ ʩʪʨʦʷʪ ʛʨʘʬʠʯʝʩʢʠ, ʧʦʪʦʤ ʝʝ ʢʦʦʨʜʠʥʘʪʳ ʚʳʯʠʩʣʷʶʪ ʙʦʣʝʝ ʪʦʯʥʦ. 

ʇʨʠ ʧʝʨʝʜʚʠʞʢʝ ʟʜʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ 4 ʩʭʝʤʳ (ʨʠʩ.1). 

 
ʈʠʩ. 1. ʉʧʦʩʦʙʳ ʧʝʨʝʜʚʠʞʢʠ ʟʜʘʥʠʡ: ʘ) ʣʠʥʝʡʥʘʷ ʧʝʨʝʜʚʠʞʢʘ ʚʜʦʣʴ ʜʣʠʥʥʦʡ ʦʩʠ; ʙ) ʧʦʧʝʨʝʢ 

ʜʣʠʥʥʦʡ ʦʩʠ; ʚ) ʧʦʜ ʫʛʣʦʤ; ʛ) ʢʨʠʚʦʣʠʥʝʡʥʘʷ ʧʝʨʝʜʚʠʞʢʘ; 1 ð ʟʜʘʥʠʝ ʜʦ ʧʝʨʝʜʚʠʞʢʠ; 2 ð ʟʜʘʥʠʝ ʧʦʩʣʝ 

ʧʝʨʝʜʚʠʞʢʠ; 3 ð ʧʫʪʠ ʧʝʨʝʜʚʠʞʢʠ 
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ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ ʧʨʠ ʧʝʨʝʜʚʠʞʢʝ ʙʳʣ ʙʦʣʝʝ 200 ʤ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠ ʤʝʥʴʰʠʭ ʨʘʜʠʫʩʘʭ ʭʦʜʦʚʳʝ ʙʘʣʢʠ ʠ ʨʝʣʴʩʦʚʳʝ ʧʫʪʠ ʧʨʠʭʦʜʠʪʩʷ ʠʟʛʠʙʘʪʴ. ʀʥʦʛʜʘ 

ʚʤʝʩʪʦ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʧʝʨʝʜʚʠʞʢʠ ʧʨʠʙʝʛʘʶʪ ʢ ʜʚʠʞʝʥʠʶ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʥʦ 

ʧʨʷʤʳʤ. ɺ ʥʘʯʘʣʝ ʧʫʪʠ ʨʘʩʧʦʣʘʛʘʶʪ ʚʜʦʣʴ ʦʜʥʦʡ ʠʟ ʦʩʝʡ ʟʜʘʥʠʷ, ʧʦʪʦʤ  ʚʜʦʣʴ ʜʨʫʛʦʡ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʝʨʝʜʚʠʞʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʩʪʨʫʢʮʠʡ ʥʦʚʳʭ 

ʬʫʥʜʘʤʝʥʪʦʚ, ʵʣʝʤʝʥʪʦʚ ʧʫʪʠ ʩ ʧʝʨʝʜʚʠʛʘʶʱʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʠ ʚʨʝʤʝʥʥʳʭ ʫʩʪʨʦʡʩʪʚ, 

ʟʘʤʝʥʷʶʱʠʭ ʬʫʥʜʘʤʝʥʪ ʠ ʚʦʩʧʨʠʥʠʤʘʶʱʠʭ ʥʘʛʨʫʟʢʠ ʦʪ ʩʪʝʥ ʚʦ ʚʨʝʤʷ ʧʝʨʝʜʚʠʞʢʠ. 

ʅʦʚʳʝ ʬʫʥʜʘʤʝʥʪʳ ʧʨʦʝʢʪʠʨʫʶʪ ʧʦ ʦʙʤʝʨʥʳʤ ʯʝʨʪʝʞʘʤ ʟʜʘʥʠʷ ʚ ʧʣʦʩʢʦʩʪʠ ʩʨʝʟʘ. 

ʇʨʠ ʵʪʦʤ ʩʪʝʥʳ ʬʫʥʜʘʤʝʥʪʦʚ ʧʨʠʥʠʤʘʶʪ ʪʦʣʱʝ, ʯʝʤ ʩʪʝʥʳ ʮʦʢʦʣʴʥʦʡ ʯʘʩʪʠ. 

ʇʝʨʝʜ ʧʝʨʝʜʚʠʞʢʦʡ ʟʜʘʥʠʝ ʦʪʜʝʣʷʝʪʩʷ ʦʪ ʬʫʥʜʘʤʝʥʪʘ ʠ ʥʘ ʫʨʦʚʥʝ ʩʨʝʟʘ ʫʢʨʝʧʣʷʝʪʩʷ 

ʧʦʷʩʥʳʤʠ ʙʘʣʢʘʤʠ. ʅʘ ʵʪʦʤ ʞʝ ʫʨʦʚʥʝ ʧʝʨʝʨʝʟʘʶʪʩʷ ʠ ʟʘʛʣʫʰʘʶʪʩʷ ʪʨʫʙʳ ʚʦʜʦʧʨʦʚʦʜʘ, 

ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ, ʜʨʫʛʠʝ ʠʥʞʝʥʝʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ. 

ʅʘʛʨʫʟʢʘ ʦʪ ʩʪʝʥ ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʦʧʦʨʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʚʳʧʦʣʥʝʥʥʫʶ ʚ ʚʠʜʝ ʧʨʦʯʥʦʡ 

ʠ ʞʝʩʪʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʨʘʤʳ, ʧʦʜʚʝʜʝʥʥʦʡ ʧʦʜ ʟʜʘʥʠʝ 

ʇʦʧʝʨʝʯʥʳʝ ʙʘʣʢʠ ʧʝʨʝʜʘʶʪ ʥʘʛʨʫʟʢʫ ʥʘ ʭʦʜʦʚʳʝ ʙʘʣʢʠ, ʫʢʣʘʜʳʚʘʝʤʳʝ ʧʦʧʘʨʥʦ ʩ 

ʦʙʝʠʭ ʩʪʦʨʦʥ ʩʝʪʠ ʠ ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʢʘʪʢʠ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʨʝʣʴʩʦʚʳʡ ʧʫʪʴ. 

ʋʩʪʨʦʡʩʪʚʦ ʧʫʪʝʡ ʜʣʷ ʧʝʨʝʜʚʠʞʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʙʠʚʢʝ ʚ ʩʪʝʥʘʭ ʟʜʘʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʧʨʦʝʤʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʪʠ ʠ ʭʦʜʦʚʳʭ ʪʝʣʝʞʝʢ, ʫʢʣʘʜʢʠ ʱʝʙʝʥʦʯʥʦʛʦ ʩʣʦʷ ʠ 

ʨʝʣʴʩʦʚʳʭ ʧʫʪʝʡ. ʅʝʟʳʙʣʝʤʦʩʪʴ ʨʝʣʴʩʦʚʳʭ ʧʫʪʝʡ ʧʝʨʝʜʚʠʞʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʫʩʪʨʦʡʩʪʚʦʤ ʞʝʩʪʢʦʛʦ ʦʩʥʦʚʘʥʠʷ. ʇʝʨʝʜ ʫʢʣʘʜʢʦʡ ʰʧʘʣ ʝʛʦ ʪʱʘʪʝʣʴʥʦ ʫʪʨʘʤʙʦʚʳʚʘʶʪ ʠ 

ʧʨʦʣʠʚʘʶʪ ʮʝʤʝʥʪʥʳʤ ʨʘʩʪʚʦʨʦʤ. ɼʘʣʝʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʢʘʪʢʠ ʠ ʧʦ ʥʠʤ ʟʘʚʦʜʷʪ ʧʦʜ ʟʜʘʥʠʝ 

ʭʦʜʦʚʳʝ ʙʘʣʢʠ, ʩʢʨʝʧʣʷʝʤʳʝ ʧʦʧʘʨʥʦ ʜʠʘʬʨʘʛʤʘʤʠ ʠʟ ʜʚʫʪʘʚʨʦʚʳʭ ʙʘʣʦʢ. ʋʩʪʘʥʦʚʠʚ 

ʭʦʜʦʚʳʝ ʙʘʣʢʠ, ʚ ʩʪʝʥʳ ʟʘʚʦʜʷʪ ʧʦʧʝʨʝʯʥʳʝ ʙʘʣʢʠ. ʉ ʮʝʣʴʶ ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʢʠʨʧʠʯʥʦʡ 

ʢʣʘʜʢʠ ʦʪ ʩʢʘʣʳʚʘʥʠʷ ʤʝʞʜʫ ʚʝʨʭʥʝʡ ʧʦʣʢʦʡ ʧʦʧʝʨʝʯʥʦʡ ʙʘʣʢʠ ʠ ʚʝʨʭʦʤ ʧʨʦʙʠʪʦʛʦ ʚ ʩʪʝʥʝ 

ʛʥʝʟʜʘ ʫʢʣʘʜʳʚʘʶʪ ʜʦʩʢʠ. ɿʘʟʦʨʳ ʤʝʞʜʫ ʧʦʧʝʨʝʯʥʦʡ ʙʘʣʢʦʡ ʠ ʢʣʘʜʢʦʡ ʫʩʪʨʘʥʷʶʪ ʥʘʛʥʝʪʘ-

ʥʠʝʤ ʨʘʩʪʚʦʨʘ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪ ʧʨʦʠʟʚʦʜʷʪ ʧʦʩʘʜʢʫ ʟʜʘʥʠʷ ʥʘ ʢʘʪʢʠ. 

ʆʩʫʱʝʩʪʚʠʚ ʧʦʩʘʜʢʫ ʟʜʘʥʠʷ ʥʘ ʢʘʪʢʠ, ʨʘʟʙʠʨʘʶʪ ʦʩʪʘʚʰʠʝʩʷ ʤʝʞʜʫ ʧʫʪʷʤʠ ʩʪʦʣʙʠʢʠ 

ʢʠʨʧʠʯʥʦʡ ʢʣʘʜʢʠ ʠ ʤʦʥʪʠʨʫʶʪ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʟʜʘʥʠʷ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʪʷʥʫʱʠʭ ʠ ʪʦʣʢʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. ʇʝʨʚʳʝ ʩʦʩʪʦʷʪ ʠʟ ʣʝʙʝʜʦʢ ʠ ʩʠʩʪʝʤ ʧʦʣʠʩʧʘʩʪʦʚ, ʚʪʦʨʳʝ 

 ʠʟ ʜʦʤʢʨʘʪʦʚ ʠ ʫʧʦʨʦʚ ʜʣʷ ʥʠʭ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʦʟʘʜʠ ʧʝʨʝʜʚʠʛʘʝʤʦʛʦ ʟʜʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʧʦʜʛʦʪʦʚʢʠ ʟʜʘʥʠʷ ʢ ʧʝʨʝʜʚʠʞʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʥʦʚʳʭ 

ʬʫʥʜʘʤʝʥʪʦʚ. ʀʭ ʚʦʟʚʦʜʷʪ ʥʝ ʥʘ ʚʩʶ ʚʳʩʦʪʫ, ʘ ʪʦʣʴʢʦ ʜʦ ʫʨʦʚʥʷ ʧʦʜʦʰʚʳ ʱʝʙʝʥʦʯʥʦʛʦ ʩʣʦʷ 

ʧʫʪʝʡ. ʇʦʩʣʝ ʧʝʨʝʜʚʠʞʢʠ ʟʜʘʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʧʦʜʛʦʪʦʚʣʝʥʥʳʝ ʬʫʥʜʘʤʝʥʪʳ. ʉʪʳʢʠ 

çʦʙʞʠʤʘʶʪè ʪʱʘʪʝʣʴʥʦʡ ʟʘʯʝʢʘʥʢʦʡ ʞʝʩʪʢʠʤʠ ʨʘʩʪʚʦʨʘʤʠ ʠʣʠ ʧʫʪʝʤ ʧʦʜʘʯʠ ʝʛʦ ʧʦʜ 

ʙʦʣʴʰʠʤ ʜʘʚʣʝʥʠʝʤ. ʇʦʩʣʝ ʥʘʜʚʠʞʢʠ ʟʜʘʥʠʷ ʥʘ ʥʦʚʳʡ ʬʫʥʜʘʤʝʥʪ ʚʳʧʦʣʥʷʶʪ ʜʘʣʴʥʝʡʰʫʶ 

ʢʣʘʜʢʫ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩʪʝʥ, ʘ ʟʘʪʝʤ ʦʩʫʱʝʩʪʚʣʷʶʪ ʢʣʘʜʢʫ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʬʫʥʜʘʤʝʥʪʘ. 

ʈʝʣʴʩʳ ʧʫʪʝʡ ʠ ʭʦʜʦʚʳʝ ʙʘʣʢʠ ʜʝʤʦʥʪʠʨʫʶʪ. ɺʦ ʠʟʙʝʞʘʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʦʩʘʜʦʢ 

ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʧʦʜ ʩʪʝʥʘʤʠ, ʦʩʪʘʚʣʷʶʪ ʥʘ ʤʝʩʪʝ ʠ ʟʘʤʫʨʦʚʳʚʘʶʪ ʚ ʬʫʥʜʘʤʝʥʪʳ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʨʝʜʚʠʞʢʘ ʟʜʘʥʠʡ ʚʝʩʴʤʘ ʥʝʘʢʪʫʘʣʴʥʘ, ʪʘʢ ʢʘʢ ʚ ʥʘʠʙʦʣʝʝ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʦʥʘ ʠʣʠ ʫʞʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ, ʠ ʙʦʣʴʰʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʠʣʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʵʪʦʤ ʥʝ ʙʳʣʦ ʠʟʥʘʯʘʣʴʥʦ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʵʪʦʪ ʦʯʝʥʴ 

ʪʨʫʜʦʟʘʪʨʘʪʥʳʡ ʠ ʜʦʨʦʛʦʩʪʦʷʱʠʡ 

ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʯʝʨʝʟ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʣʝʪ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ʙʫʜʫʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʥʦʚʳʝ ʧʘʤʷʪʥʠʢʠ ʢʫʣʴʪʫʨʳ ʠ ʘʨʭʠʪʝʢʪʫʨʳ (ʚʦʟʤʦʞʥʦ, ʯʪʦ ʵʪʠ ʧʘʤʷʪʥʠʢʠ 

ʫʞʝ ʚʦʟʜʚʠʛʥʫʪʳ, ʥʦ ʧʦʢʘ ʪʘʢʦʚʳʤʠ ʥʝ ʷʚʣʷʶʪʩʷ), ʠ ʟʘʩʪʨʦʡʢʘ ʵʪʠʭ ʨʘʡʦʥʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʦʛʨʘʥʠʯʝʥʘ. ʄʥʦʛʠʝ ʥʝʙʦʣʴʰʠʝ ʛʦʨʦʜʘ ʙʫʜʫʪ ʫʚʝʣʠʯʠʚʘʪʴ ʩʚʦʠ ʪʝʨʨʠʪʦʨʠʠ. ʀ ʪʦʛʜʘ 

ʧʝʨʝʜʚʠʞʢʘ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʩʪʘʥʝʪ ʩʥʦʚʘ ʘʢʪʫʘʣʴʥʘ. ʂ ʪʦʤʫ ʚʨʝʤʝʥʠ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʙʫʜʝʪ ʫʣʫʯʰʝʥ ʠ ʫʧʨʦʱʝʥ ʥʦʚʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʶʪ ʝʛʦ ʤʝʥʝʝ 

ʜʦʨʦʛʦʩʪʦʷʱʠʤ ʠ ʪʨʫʜʦʝʤʢʠʤ. 
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ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʅʘ ʨʳʥʢʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʩʪʦʷʥʥʦ ʧʦʷʚʣʷʶʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʟʥʘʥʠʝʤ ʦ ʢʦʪʦʨʳʭ ʥʝ ʩʣʝʜʫʝʪ ʧʨʝʥʝʙʨʝʛʘʪʴ ʣʶʜʷʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʚ ʩʬʝʨʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʅʘʣʠʯʠʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʧʨʠʤʝʥʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʠ ʩʦʚʨʝʤʝʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚʘʞʥʦ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ʋʞʝ ʜʘʚʥʦ ʥʠʢʦʛʦ ʥʝ ʫʜʠʚʠʰʴ ʪʘʢʠʤ ʢʨʦʚʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʢʘʢ ʙʠʪʫʤʥʘʷ 

ʯʝʨʝʧʠʮʘ, ʤʝʪʘʣʣ ʠʣʠ ʢʝʨʘʤʠʢʘ. ʅʦ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʚʩʝ ʚʨʝʤʷ ʨʘʙʦʪʘʶʪ ʥʘʜ ʨʘʟʨʘʙʦʪʢʦʡ ʠ 

ʚʥʝʜʨʝʥʠʝʤ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʭ ʠ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ. ʊʘʢ, ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʘʙʠʨʘʶʪ ʧʦʧʫʣʷʨʥʦʩʪʴ ʪʘʢʦʡ ʚʠʜ ʢʨʦʚʝʣʴʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʢʘʢ ʩʪʝʢʣʷʥʥʘ 

ʯʝʨʝʧʠʮʘ. 

ʉʪʝʢʣʷʥʥʫʶ ʯʝʨʝʧʠʮʫ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʥʦʚʳʝ ʠ ʫʞʝ ʧʦʩʪʨʦʝʥʥʳʝ ʦʙʲʝʢʪʳ. 

ʀʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʫʜʘʨʦʧʨʦʯʥʦʛʦ, ʢʘʣʝʥʦʛʦ ʩʪʝʢʣʘ, ʦʥʘ ʥʠʯʝʤ ʥʝ ʫʩʪʫʧʘʝʪ ʧʦ ʧʨʦʯʥʦʩʪʠ 

ʢʝʨʘʤʠʯʝʩʢʠʤ ʘʥʘʣʦʛʘʤ. ʈʘʟʤʝʨ ʠ ʬʦʨʤʘ ʩʪʝʢʣʷʥʥʦʡ ʯʝʨʝʧʠʮʳ ʧʦʜʦʙʨʘʥʘ ʪʘʢ, ʯʪʦ ʦʥʘ ʣʝʛʢʦ 

ʩʪʳʢʫʝʪʩʷ ʩ ʢʝʨʘʤʠʯʝʩʢʦʡ ʯʝʨʝʧʠʮʝʡ. ʊʘʢʘʷ ʯʝʨʝʧʠʮʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ 

ʦʩʚʝʱʝʥʥʦʩʪʴ ʢʦʤʥʘʪ ʠʣʠ ʯʝʨʜʘʢʘ. ʇʨʠ ʵʪʦʤ ʩʦʚʩʝʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʜʝʣʘʪʴ ʚʩʶ ʢʨʳʰʫ 

ʧʨʦʟʨʘʯʥʦʡ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʚʳʣʦʞʠʪʴ ʩʚʦʝʦʙʨʘʟʥʦʝ çʦʢʥʦè, ʠʣʠ ʟʘʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʯʘʩʪʴ ʢʨʳʰʠ. 

ʉʪʝʢʣʷʥʥʘʷ ʯʝʨʝʧʠʮʘ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢʨʳʰʝʡ, ʥʦ ʠ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ 

ʞʠʣʠʱʘ, ʩʧʦʩʦʙʥʦʡ ʧʨʝʚʨʘʱʘʪʴ ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʚ ʪʝʧʣʦ ï ʵʪʦ ʝʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ 

ʦʪʣʠʯʠʝ ʦʪ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʘʥʘʣʦʛʘ. 

ʆʙʳʯʥʦ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʛʝʥʝʨʠʨʫʶʱʠʝ ʵʥʝʨʛʠʶ, ʨʘʟʤʝʱʘʶʪʩʷ ʥʘ ʢʨʳʰʘʭ 

ʟʜʘʥʠʡ. ʇʦʵʪʦʤʫ ʜʣʷ ʥʘʢʦʧʣʝʥʠʷ ʵʥʝʨʛʠʠ ʩʦʣʥʮʘ ʩʧʝʮʠʘʣʠʩʪʳ ʰʚʝʜʩʢʦʡ ʢʦʤʧʘʥʠʠ 

SoltechEnergy ʨʘʟʨʘʙʦʪʘʣʠ ʩʧʝʮʠʘʣʴʥʫʶ ʯʝʨʝʧʠʮʫ. ʊʘʢʘʷ ʯʝʨʝʧʠʮʘ ʤʦʞʝʪ ʫʣʘʚʣʠʚʘʪʴ 

ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ, ʢʦʪʦʨʘʷ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʦʪʦʧʣʝʥʠʷ ʠʣʠ ʞʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʩʝʪʴ ʜʦʤʦʭʦʟʷʡʩʪʚʘ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʪʝʢʣʷʥʥʦʡ ʯʝʨʝʧʠʮʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ. ʉʦʣʥʝʯʥʳʝ ʣʫʯʠ ʙʝʟ 

ʢʘʢʠʭ-ʣʠʙʦ ʧʨʝʧʷʪʩʪʚʠʡ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʥʝʸ ʠ ʟʘʜʝʨʞʠʚʘʶʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʷʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʜ ʥʝʡ, ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʵʥʝʨʛʠʶ ʩʦʣʥʮʘ. ɼʘʣʴʰʝ 

ʵʥʝʨʛʠʷ ʧʝʨʝʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʪʨʝʙʥʦʩʪʝʡ ʞʠʣʴʮʦʚ. ɺʳʨʘʙʘʪʳʚʘʝʤʫʶ 

ʩʦʣʥʝʯʥʫʶ ʵʥʝʨʛʠʶ ʤʦʞʥʦ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʩ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʪʦʧʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʟʜʘʥʠʷ 

(ʯʘʱʝ ʚʩʝʛʦ) ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʵʣʝʢʪʨʦʩʝʪʠ. 

ʉʪʝʢʣʷʥʥʫʶ ʯʝʨʝʧʠʮʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʪʜʝʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ, ʥʦ ʦʩʥʦʚʥʘʷ ʰʚʝʜʩʢʘʷ 

ʢʦʤʧʘʥʠʷ ʧʦ ʚʳʧʫʩʢʫ çʩʦʣʥʝʯʥʳʭè ʩʪʝʢʣʷʥʥʳʭ ʯʝʨʝʧʠʮ SolTechEnergy ʧʨʝʜʣʘʛʘʝʪ ʝʝ ʢʘʢ 

ʢʦʤʧʣʝʢʩʥʦʝ ʨʝʰʝʥʠʝ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʦʙʦʛʨʝʚʘʪʴ ʚʦʟʜʫʭ, ʚʦʜʫ ʠʣʠ ʞʝ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ.  
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ɺʩʝ ʪʨʠ ʩʠʩʪʝʤʳ ʤʦʞʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʥʠ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ ʠ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʧʨʦʯʥʦʩʪʠ. 

ʉʪʝʢʣʷʥʥʘʷ ʯʝʨʝʧʠʮʘ ʦʪʣʠʯʥʦ ʧʨʦʚʦʜʠʪ ʪʝʧʣʦ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ 

ʧʦʜʦʛʨʝʚʘ, ʪʦ ʢʨʳʰʘ ʙʫʜʝʪ ʩʘʤʘ ʦʯʠʱʘʪʴʩʷ ʦʪ ʩʥʝʛʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʛʦʜʘ. 

ʇʨʠ ʤʦʥʪʘʞʝ ʢʨʦʚʣʠ ʦʙʷʟʘʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʫʛʦʣ ʥʘʢʣʦʥʘ ʢʨʳʰʠ, ʦʥ 

ʜʦʣʞʝʥ ʙʳʪʴ 22 ʛʨʘʜʫʩʘ ʠ ʤʝʥʴʰʝ. ʏʝʨʝʧʠʮʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʣʦʞʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʩʦʣʥʝʯʥʳʝ ʣʫʯʠ ʥʝ ʩʢʦʣʴʟʠʣʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʧʨʦʥʠʢʘʣʠ ʚʥʫʪʨʴ ʩʪʝʢʣʘ ʠ ʧʨʦʛʨʝʚʘʣʠ 

ʥʘʭʦʜʷʱʠʡʩʷ ʧʦʜ ʥʝʡ ʚʦʟʜʫʭ. 

ʉʪʝʢʣʷʥʥʘʷ ʯʝʨʝʧʠʮʘ ʫʩʪʘʥʦʚʣʝʥʘ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʤʦʨʪʠʟʘʪʦʨʳ, 

ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʮʠʨʢʫʣʠʨʦʚʘʪʴ ʞʠʜʢʦʩʪʴ. ʉʧʝʮʠʘʣʴʥʳʝ ʨʝʡʢʠ ʩ 

ʦʪʚʝʨʩʪʠʷʤʠ ʫʢʣʘʜʳʚʘʶʪʩʷ ʧʦ ʣʘʛʘʤ. ʅʘ ʥʠʭ ʤʦʥʪʠʨʫʝʪʩʷ ʯʝʨʝʧʠʮʘ ʧʦ ʩʭʝʤʝ ʩʧʨʘʚʘ-

ʥʘʣʝʚʦ, ʩʥʠʟʫ-ʚʚʝʨʭ, ʠ ʢʨʝʧʠʪʩʷ ʯʝʨʝʟ ʪʘʢʠʝ ʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ ʢ ʨʝʡʢʝ ʇ-ʦʙʨʘʟʥʦʡ 

ʩʢʦʙʦʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʝʢʣʷʥʥʦʡ ʯʝʨʝʧʠʮ:r 

ï ʋʩʪʘʥʦʚʢʘ ʧʦʜʦʙʥʦʡ ʯʝʨʝʧʠʮʳ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ʠ ʥʝ 
ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ; 

ï ʉʪʝʢʣʷʥʥʘʷ ʯʝʨʝʧʠʮʘ ʠʤʝʝʪ ʙʦʣʝʝ ʜʦʣʛʠʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʯʝʤ ʝʝ ʪʨʘʜʠʮʠʦʥʥʳʝ 
ʙʝʪʦʥʥʳʝ ʠʣʠ ʛʣʠʥʷʥʳʝ ʘʥʘʣʦʛʠ; 

ï ɺʦʟʤʦʞʥʦʩʪʴ ʢʦʤʙʠʥʠʨʦʚʘʪʴ ʝʝ ʩ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʯʝʨʝʧʠʮʳ; 

ï ɺʥʝʰʥʠʡ ʵʩʪʝʪʠʯʝʩʢʠʡ ʚʠʜ ʤʘʪʝʨʠʘʣʘ; 

ï ʗʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʯʠʩʪʳʤ ʧʨʦʜʫʢʪʦʤ; 

ï ʉʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ ʦʩʚʝʱʝʥʥʦʩʪʴ ʢʦʤʥʘʪ ʠʣʠ ʯʝʨʜʘʢʘ; 

ï ɿʘʜʝʨʞʠʚʘʝʪ ʪʝʧʣʦ; 

ï ʉʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʪ 40 ʣʝʪ; 

ï ɺʳʜʝʨʞʠʚʘʝʪ ʩʠʣʴʥʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ (ʩʠʣʴʥʳʡ ʚʝʪʝʨ, ʛʨʘʜ, ʜʦʞʜʴ); 

ï ɺʝʩ ʘʥʘʣʦʛʠʯʝʥ ʦʙʳʯʥʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʯʝʨʝʧʠʮʝ; 

ï ɺʳʩʦʢʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ ʩʥʝʛʫ ʩʘʤʦʤʫ ʩʭʦʜʠʪʴ ʩ ʢʨʳʰʠ; 

ï ʈʦʚʥʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʣʫʯʝʡ; 

ï ʅʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʪʘʨʝʥʠʶ ï ʜʣʠʪʝʣʴʥʳʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

ï ɺʦʟʤʦʞʥʦʩʪʴ ʩʜʝʣʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʮʘ ʜʣʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʧʦʜʭʦʜʠʪ ʧʦʜ ʢʣʠʤʘʪ ʩʪʨʘʥ 

ʩʨʝʜʠʟʝʤʥʦʤʦʨʴʷ ʠ ʧʝʨʩʠʜʩʢʦʛʦ ʟʘʣʠʚʘ. 

ɼʣʷ ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʯʘʩʪʝʡ ʈʦʩʩʠʠ ʤʦʞʥʦ ʧʨʠʩʧʦʩʦʙʠʪʴ ʪʝʭʥʦʣʦʛʠʠ ʩ 

ʩʦʣʥʝʯʥʳʤʠ ʙʘʪʘʨʝʷʤʠ ʠ ʩʧʝʮʠʘʣʴʥʫʶ ʚʝʥʪʠʣʷʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʦʙʦʛʨʝʚʘ ʚʦʟʜʫʭʘ.  

ʉʘʤʘ ʩʪʝʢʣʷʥʥʘʷ ʯʝʨʝʧʠʮʘ ʫʞʝ ʥʝ ʧʝʨʚʳʡ ʛʦʜ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʨʳʥʢʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʝ ʦʜʥʦʡ ʢʦʤʧʘʥʠʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ (ʥʝʤʝʮʢʘʷ ʢʦʤʧʘʥʠʷ 

çCreatonè, ʰʚʝʜʩʢʘʷ ʢʦʤʧʘʥʠʷ çSolTechè). 

ʅʝʜʦʩʪʘʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: 

ï ʄʘʢʩʠʤʘʣʴʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʣʠʮʦʚʦʯʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ 
ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ ʢʨʳʰʠ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʂʇɼ ʙʫʜʝʪ ʩʥʠʞʝʥʦ; 

ï ɺ ʩʝʚʝʨʥʳʭ ʩʪʨʘʥʘʭ, ʉʢʘʥʜʠʥʘʚʠʠ, ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʠʠ ʛʝʥʝʨʠʨʫʝʪʩʷ 

ʣʝʪʦʤ. ʉ ʫʤʝʥʴʰʝʥʠʝʤ ʩʦʣʥʮʘ ʚ ʟʠʤʥʝʝ ʚʨʝʤʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʘʜʘʝʪ, ʥʦ ʥʝ ʦʯʝʥʴ 

ʩʠʣʴʥʦ; 

ï ʎʝʥʘ ʚʳʰʝ ʘʥʘʣʦʛʦʚ; 

ï ɼʣʷ ʧʦʣʫʯʝʥʠʷ 1 ʢɺʪ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʝʦʙʭʦʜʠʤʦ ʤʠʥʠʤʫʤ 15 ʯʝʨʝʧʠʮ, ʢʦʪʦʨʳʝ 
ʟʘʡʤʫʪ ʧʣʦʱʘʜʴ 16 ï 17ʤ2 ʢʨʳʰʠ. 

ʉʪʝʢʣʷʥʥʘʷ ʯʝʨʝʧʠʮʘ ï ʘʥʘʣʦʛʠʯʥʘʷ ʧʨʠʚʳʯʥʦʡ ʢʝʨʘʤʠʯʝʩʢʦʡ ʯʝʨʝʧʠʮʘ, ʪʦʣʴʢʦ 

ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ ʩʪʝʢʣʘ. ʕʪʦʪ ʤʘʪʝʨʠʘʣ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʸ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʢʨʦʚʣʶ, 

ʟʘʱʠʱʘʶʱʫʶ ʦʪ ʘʪʤʦʩʬʝʨʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʥʦ ʠ ʠʩʧʦʣʴʟʫʶʱʫʶ ʠʭ. ʊʘʢ, ʩ ʧʦʤʦʱʴʶ ʪʘʢʦʡ 

ʯʝʨʝʧʠʮʳ ʤʦʞʥʦ ʦʙʦʛʨʝʚʘʪʴ ʚʦʟʜʫʭ, ʚʦʜʫ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʘʪʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʪʘʢʦʡ 

ʢʨʳʰʠ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 
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ʉʦʣʥʝʯʥʘʷ ʯʝʨʝʧʠʮʘ, ʙʝʟʫʩʣʦʚʥʦ, ʦʯʝʥʴ ʭʦʨʦʰʘʷ ʠʜʝʷ. ʇʨʦʙʣʝʤʘ ʩʢʦʨʝʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʠʦʜʝ ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʠ ʪʘʢʦʡ ʯʝʨʝʧʠʮʳ, ʠ ʦʥ ʜʘʣʝʢʦ ʥʝ ʤʘʣʝʥʴʢʠʡ. ʕʪʘ 

ʪʝʭʥʦʣʦʛʠʷ ʩʝʙʷ ʦʧʨʘʚʜʘʝʪ, ʝʩʣʠ ʠʤʝʪʴ ʜʦʤ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʤʝʩʪʘʭ, ʛʜʝ ʧʦʜʢʣʶʯʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʙʫʜʝʪ ʩʦʧʦʩʪʘʚʠʤʦ ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʪʘʢʫʶ ʯʝʨʝʧʠʮʫ.  

ɺ ʮʝʣʦʤ ʩʪʝʢʣʷʥʥʘʷ ʯʝʨʝʧʠʮʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʙʫʜʫʱʝʝ, ʢʦʛʜʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʠʭ 

ʢʨʦʚʝʣʴʥʳʭ ʧʦʢʨʳʪʠʡ ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʜʝʰʝʚʣʝ. ɸ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʝʝ ʤʦʞʥʦ ʙʫʜʝʪ 

ʧʨʠʤʝʥʷʪʴ ʧʦʚʩʝʤʝʩʪʥʦ, ʪʘʢ ʢʘʢ ʦʥʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʦʦʨʫʞʝʥʠʝ ʙʦʣʝ ʘʚʪʦʥʦʤʥʳʤ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ, ʭʦʯʝʪʩʷ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʤʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʩʧʦʩʦʙʳ ʠ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʝʝ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʪʝʨʝʩʦʚʘʣʠ ʤʝʥʷ ʠ ʨʘʥʝʝ. 

ʆʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʥʦʚʳʤ ʜʣʷ ʩʝʙʷ ʚʠʜʦʤ ʢʨʦʚʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʷʤʠ, ʷ 

ʧʦʧʦʣʥʠʣʘ ʙʘʛʘʞ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʟʥʘʥʠʡ ʠ ʧʦʣʫʯʠʣʘ ʥʦʚʳʝ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʩ ʠʥʬʦʨʤʘʮʠʝʡ 

ʧʨʠʥʝʩʣʘ ʤʥʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʧʦʣʴʟʫ ʠ ʫʜʦʚʦʣʴʩʪʚʠʝ.  
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ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɿʘʜʘʯʝʡ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ ʚʩʝ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʨʝʜʳ. ʉ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʦʤʧʴʶʪʝʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪʩʷ. 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ BIM-

ʩʠʩʪʝʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ (BuildingInformationModel). BIM  ʵʪʦ ʤʝʪʦʜ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʧʘʨʘʤʝʪʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʟʜʘʥʠʷ, ʥʘʯʠʥʘʷ ʦʪ 

ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦ ʧʦʩʣʝʜʫʶʱʠʭ ʝʞʝʤʝʩʷʯʥʳʭ ʨʘʩʭʦʜʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ʀʜʝʦʣʦʛʠʷ BIM ʪʘʢʞʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʥʫʶ ʚʠʟʫʘʣʠʟʘʮʠʶ ʚ 3D-ʬʦʨʤʘʪʝ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʩʠʩʪʝʤ ʟʜʘʥʠʷ, ʨʘʩʯʝʪ ʚʩʝʚʦʟʤʦʞʥʳʭ ʚʘʨʠʘʥʪʦʚ ʠʭ ʢʦʤʧʦʥʦʚʢʠ, ʘʥʘʣʠʟ ʚʩʝʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʜʫʱʝʛʦ ʟʜʘʥʠʷ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ, ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʠ ʜʨʫʛʠʭ ʨʝʰʝʥʠʡ. ʀʩʢʣʶʯʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʩʪʴ 

ʠʥʬʦʨʤʘʮʠʠ, ʝʝ ʧʦʚʪʦʨʥʳʡ ʚʚʦʜ, ʧʦʪʝʨʷ ʜʘʥʥʳʭ, ʦʰʠʙʢʠ ʧʨʠ ʧʝʨʝʜʘʯʝ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ 
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ʠʥʬʦʨʤʘʮʠʠ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʠ ʬʦʨʤʠʨʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʚ 

ʢʦʪʦʨʦʡ ʠʟʤʝʥʝʥʠʝ ʦʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʧʝʨʝʨʘʩʯʝʪʫ ʚʩʝʭ 

ʦʩʪʘʣʴʥʳʭ. ɺ ʵʪʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ BIM ʦʪ ʦʙʳʯʥʦʡ 3D-ʚʠʟʫʘʣʠʟʘʮʠʠ. ʇʨʠʯʝʤ 

ʨʘʙʦʪʘʪʴ ʩ ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʤʦʛʫʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ 

ʩʧʝʮʠʘʣʠʩʪʦʚ  ʘʨʭʠʪʝʢʪʦʨʳ, ʠʥʞʝʥʝʨʳ, ʢʦʥʩʪʨʫʢʪʦʨʳ ʠ ʪ. ʧ. ʇʦ ʤʝʨʝ ʫʩʢʦʨʝʥʠʷ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʣʦʞʥʝʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʟʘʧʨʦʩʦʚ ʢ ʘʨʭʠʪʝʢʪʦʨʫ (ʪʘʢ, ʦʜʥʠʤ ʠʟ 

ʛʣʘʚʥʳʭ ʪʦʣʯʢʦʚ ʨʘʟʚʠʪʠʷ BIM ʩʪʘʣʘ ʠʜʝʦʣʦʛʠʷ çʟʝʣʝʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘè), ʤʝʥʷʣʩʷ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʝʢʪʘ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 20ï50%, ʘ ʧʨʠ 

ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʦʝʢʪ, ʧʨʦʮʝʥʪ ʚʳʨʘʩʪʘʝʪ ʜʦ 90%. ɼʨʫʛʘʷ ʩʪʦʨʦʥʘ ʵʢʦʥʦʤʠʠ ʧʦʩʣʝ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ï ʫʩʪʨʘʥʝʥʠʝ ʧʨʦʝʢʪʥʳʭ ʦʰʠʙʦʢ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʧʦʷʚʣʝʥʠʷ ʥʘ 

ʩʪʨʦʡʧʣʦʱʘʜʢʝ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʟʜʘʥʠʷ ʜʦʣʞʥʘ ʧʦʜʜʝʨʞʠʚʘʪʴʩʷ 

ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʜʣʷ ʢʘʞʜʦʡ ʧʨʦʝʢʪʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʦʪ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ 

ʜʦ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠʜʝʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

BIM ï ʯʪʦʙʳ ʚʩʝ ʧʨʦʝʢʪʠʨʦʚʱʠʢʠ ʠ ʠʥʞʝʥʝʨʳ ʨʘʙʦʪʘʣʠ ʚ ʦʜʥʦʤ ʬʘʡʣʝ, ʚ ʦʜʥʦʡ ʤʦʜʝʣʠ, 

ʜʦʙʘʚʣʷʷ ʚ ʥʝʝ ʵʣʝʤʝʥʪʳ ʩʚʦʝʛʦ ʨʘʟʜʝʣʘ ʧʨʦʝʢʪʘ. ʆʜʥʘʢʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʦʪʚʝʯʘʣʠ ʙʳ 

ʵʪʦʤʫ ʧʦʩʪʫʣʘʪʫ ʠʜʝʦʣʦʛʠʠ BIM. 

ɹʣʠʞʝ ʦʩʪʘʣʴʥʳʭ ʢ ʵʪʦʤʫ ʧʦʜʦʰʣʠ ʪʘʢʠʝ BIM-ʨʝʰʝʥʠʷ ï ArchiCAD, Revit, Tekla, 

Renga. ʅʦ ʵʪʦ ʦʯʝʥʴ ʤʘʣʦ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ.  

ɺ 2007 ʧʦʷʚʠʣʘʩʴ ʩʚʷʟʢʘ ʩʠʩʪʝʤ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Rhinoceros + ʧʣʘʛʠʥ Grasshoper.ɺ 

ʪʘʢʦʡ ʩʨʝʜʝ ʘʨʭʠʪʝʢʪʦʨ ʤʦʞʝʪ ʩʘʤ ʟʘʜʘʚʘʪʴ ʘʣʛʦʨʠʪʤ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʩʦʟʜʘʚʘʪʴʩʷ ʦʙʲʝʢʪ. 

ɽʩʣʠ ʚ ʧʨʦʰʣʳʭ ʧʨʦʛʨʘʤʤʘʭ ʜʠʢʪʦʚʘʣʘ ʩʘʤʘ ʧʨʦʛʨʘʤʤʘ, ʠ ʤʦʞʥʦ ʙʳʣʦ, ʥʘʧʨʠʤʝʨ, ʨʘʙʦʪʘʪʴ 

ʪʦʣʴʢʦ ʩ ʤʦʜʝʣʴʶ ʦʙʲʝʢʪʘ, ʘ ʧʦʪʦʤ ʫʞʝ ʩ ʦʪʜʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʠ 2D ʤʦʜʝʣʷʤʠ, ʪʦ ʚ ʥʦʚʳʭ 

ʩʨʝʜʘʭ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʡ ʧʦʨʷʜʦʢ ʜʝʡʩʪʚʠʡ. 

ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʙʦʪʘʪʴ ʩʦ ʩʢʨʠʧʪʘʤʠ (ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ). ɺ 

ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ ʩʦʟʜʘʚʘʪʴ ʩʢʨʠʧʪʳ ʤʦʞʝʪ ʩʘʤ ʘʨʭʠʪʝʢʪʦʨ, ʪʘʢ ʢʘʢ ʜʣʷ ʵʪʦʛʦ ʩʦʟʜʘʥ 

ʩʧʝʮʠʘʣʴʥʳʡ ʚʠʟʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʠ ʫʞʝ ʩ ʧʦʤʦʱʴʶ ʩʢʨʠʧʪʦʚ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʤʝʥʷʪʴ 

ʘʙʩʦʣʶʪʥʦ ʣʶʙʦʡ ʧʘʨʘʤʝʪʨ ʩʠʩʪʝʤʳ. 

ʂʘʞʜʳʡ ʩʪʠʣʴ ʠʤʝʝʪ ʩʚʦʝ ʪʚʝʨʜʦʝ ʷʜʨʦ ʧʨʠʥʮʠʧʦʚ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ 

ʧʨʦʙʣʝʤʥʳʭ ʟʘʜʘʯ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ɺ ʩʚʦʠʭ ʩʪʘʪʴʷʭ ʇʘʪʨʠʢ ʐʫʤʘʭʝʨ ʧʨʠʤʝʥʷʝʪ ʪʝʨʤʠʥ 

çʵʚʨʠʩʪʠʢʘè.  

ʕʚʨʠʩʪʠʢʘ (ʜʦʛʤʳçʦʪʳʩʢʠʚʘʶè, çʦʪʢʨʳʚʘʶè). ɺ ʫʟʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ ʧʦʜ 

ʵʚʨʠʩʪʠʢʦʡ ʧʦʥʠʤʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʝʤʦʚ ʠ ʤʝʪʦʜʦʚ, ʦʙʣʝʛʯʘʶʱʠʭ ʠ ʫʧʨʦʱʘʶʱʠʭ 

ʨʝʰʝʥʠʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ, ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʆʪʨʠʮʘʪʝʣʴʥʘʷ ʵʚʨʠʩʪʠʢʘ (ʪʘʙʫ). 

ï ʧʨʦʩʪʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʤʠʪʠʚʦʚ; 

ï ʧʨʦʩʪʦʛʦ ʧʦʚʪʦʨʝʥʠʷ ʵʣʝʤʝʥʪʦʚ; 

ï ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʝʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʩʠʩʪʝʤ. 

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʵʚʨʠʩʪʠʢʘ (ʜʦʛʤʳ):  

ï ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚʩʝ ʬʦʨʤʳ ʙʫʜʫʪ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠ ʧʦʜʘʪʣʠʚʳʤʠ; 

ï ʙʫʜʫʪ ʠʟʤʝʥʷʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ (ʧʦ ʨʘʟʣʠʯʥʳʤ ʥʦʨʤʘʤ); 

ï ʙʫʜʫʪ ʢʦʨʨʝʣʠʨʦʚʘʪʴ (ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ) ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ. 

ɹʣʘʛʦʜʘʨʷ BIM ʩʠʩʪʝʤʘʤ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʠ nurbs ï ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ ʢʨʠʚʳʝ, ʛʣʘʜʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. NURBS ï ʵʪʦ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʢʨʠʚʳʭ ɹʝʟʴʝ. ʊʦ 

ʝʩʪʴ NURBS ï ʵʪʦ ʪʘʢʠʝ ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʢʨʠʚʳʝ ʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʘʨʘʤʝʪʨʠʟʤ ʢʘʢ ʪʝʭʥʦʣʦʛʠʷ ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʩʣʦʞʥʳʝ ʬʦʨʤʳ, ʥʦ ʠ ʫʧʨʦʱʘʪʴ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ ʚ ʤʘʪʝʨʠʘʣʝ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʩʧʦʩʦʙʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ 

ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʚ ʨʝʘʣʴʥʦʡ ʩʨʝʜʝ ʧʦʩʨʝʜʩʪʚʦʤ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʦ ʩʧʦʩʦʙʫ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʜʝʪʘʣʠ: 
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ï ɹʝʟ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʜʝʪʘʣʠ  ʤʦʥʦʣʠʪʥʳʡ ʦʙʲʝʤ, ʝʛʦ ʤʦʞʥʦ ʚʳʨʝʟʘʪʴ (ʤʘʥʠʧʫʣʷʪʦʨ, 

ʬʨʝʟʝʨ), ʩʣʝʧʠʪʴ (3d ʧʨʠʥʪʝʨ), ʦʪʣʠʪʴ (ʧʦ ʬʦʨʤʝ, ʟʘʨʘʥʝʝ ʚʳʨʝʟʘʥʥʦʡ ʠʣʠ ʚʳʣʝʧʣʝʥʥʦʡ). 

ï ʆʜʥʦʤʝʨʥʦʝ ʨʘʟʜʝʣʝʥʠʝ  ʬʦʨʤʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʝʪʘʣʠ ʚʜʦʣʴ ʦʜʥʦʡ ʦʩʠ, 

ʥʘʧʨʠʤʝʨ ʥʘ ʧʣʦʩʢʠʝ ʩʝʯʝʥʠʷ; 

ï ɼʚʫʭʤʝʨʥʦʝ ʨʘʟʜʝʣʝʥʠʝ  ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʩʧʦʩʦʙ, ʵʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠʟ ʨʘʟʚʝʨʪʦʢ, ʦʙʦʣʦʯʢʠ, ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʢʫʧʦʣʘ ʠ ʪ.ʜ.; 

ï ʊʨʝʭʤʝʨʥʦʝ ʨʘʟʜʝʣʝʥʠʝ  ʬʦʨʤʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʝʪʘʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʧʨʠʤʝʨ  ʢʠʨʧʠʯʥʘʷ ʢʣʘʜʢʘ; 

ʇʦ ʬʦʨʤʝ ʤʘʪʝʨʠʘʣʘ: 

ï ʄʦʥʦʣʠʪ  ʵʪʦ ʣʠʙʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʨʝʟʘʪʴ (ʧʝʥʦʧʣʘʩʪ, 

ʜʝʨʝʚʦ, ʢʘʤʝʥʴ ʠ ʪ.ʜ.), ʣʠʙʦ ʪʘʢʦʡ ʤʘʪʝʨʠʘʣ, ʩ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʨʘʙʦʪʘʪʴ ʚ ʞʠʜʢʦʤ ʚʠʜʝ, ʠ 

ʢʦʪʦʨʳʡ ʧʦʪʦʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʟʘʩʪʳʚʘʝʪ (ʙʝʪʦʥ, ʤʝʪʘʣ, ʥʝʢʦʪʦʨʳʝ ʧʦʣʠʤʝʨʳ). 

ʇʨʠ ʚʳʯʠʪʘʥʠʠ (ʚʳʨʝʟʘʥʠʝ, ʚʳʜʘʣʙʣʠʚʘʥʠʝ) ʧʦʣʫʯʘʪʩʷ ʤʥʦʛʦ ʦʪʭʦʜʦʚ, ʘ ʧʨʠ ʣʠʪʴʝ ʥʝʪ 

ʧʝʨʝʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʟʘʪʦ ʥʫʞʥʳ ʬʦʨʤʘ ʠʣʠ ʦʧʘʣʫʙʢʘ. 

ï ʃʠʥʝʡʥʳʡ ʤʘʪʝʨʠʘʣ  ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚʠʜ ʤʘʪʝʨʠʘʣʘ - ʵʪʦ ʙʨʝʚʥʘ, 

ʙʨʫʩʴʷ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʨʦʬʠʣʠ, ʙʝʪʦʥʥʳʝ ʙʘʣʢʠ, ʥʠʪʠ, ʪʨʦʩʳ ʠ ʪ.ʜ. ʇʝʨʝʨʘʩʭʦʜ ʤʘʪʝʨʠʘʣʘ 

ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ, ʧʨʦʩʪʦʡ ʨʘʩʯʝʪ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʦʩʪʦʪʘ ʥʘʨʝʟʢʠ ʥʘ ʜʝʪʘʣʠ, ʣʝʛʢʦ ʦʪʨʝʟʘʪʴ 

ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʤʠʣʣʠʤʝʪʨʘ. ʃʠʥʝʡʥʳʡ ʤʘʪʝʨʠʘʣ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʘʨʢʘʩʘ.  

ï ʃʠʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ  ʵʪʦ ʬʘʥʝʨʘ, ɼɺʇ, ɼʉʇ, ʩʪʘʣʴʥʦʡ ʣʠʩʪ, ʣʠʩʪʳ ʇɺʍ, 

ʧʝʥʦʧʣʘʩʪʘ, ʧʦʣʠʢʘʨʙʦʥʘʪʘ ʠ ʪ.ʜ. ʇʨʠ ʥʘʨʝʟʢʝ ʥʘ ʜʝʪʘʣʠ ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʴʰʦʡ ʧʝʨʝʨʘʩʭʦʜ 

ʤʘʪʝʨʠʘʣʘ. ʃʠʩʪʦʚʦʡ ʤʘʪʝʨʠʘʣ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʧʣʦʩʢʠʤ, ʥʦ ʥʝʢʦʪʦʨʳʝ ʤʦʞʥʦ ʛʥʫʪʴ ʚ 

ʦʜʥʦʤ ʠʟʤʝʨʝʥʠʠ (ʢʘʢ ʙʫʤʘʛʘ), ʥʝʢʦʪʦʨʳʝ - ʚ ʜʚʫʭ (ʥʘʧʨʠʤʝʨ, ʚʘʢʫʫʤʥʘʷ ʬʦʨʤʦʚʢʘ 

ʧʣʘʩʪʠʢʘ).  

ï ʆʙʲʝʤʥʳʡ ʤʘʪʝʨʠʘʣ - ʢʠʨʧʠʯʠ, ʙʝʪʦʥʥʳʝ ʙʣʦʢʠ, ʧʝʥʦʙʝʪʦʥ, ʢʝʨʘʤʟʠʪʦʙʝʪʦʥ ʠ 

ʪ.ʜ. 

ï ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʝʭʥʦʣʦʛʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚ ʥʝʩʢʦʣʴʢʦ ʫʨʦʚʥʝʡ: ʥʘʧʨʠʤʝʨ, 

ʨʘʟʜʝʣʝʥʠʝ ʥʘ ʜʝʪʘʣʠ ʜʚʫʭʤʝʨʥʦʝ, ʩʘʤʠ ʜʝʪʘʣʠ ʦʙʲʝʤʥʳʝ, ʥʦ ʟʘʨʘʥʝʝ ʩʜʝʣʘʥʳ ʩ ʧʦʤʦʱʴʶ 

ʦʜʥʦʤʝʨʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʜʝʪʘʣʠ. ʊʦ ʝʩʪʴ ʬʦʨʤʘ, ʩʦʙʠʨʘʝʤʘʷ ʠʟ ʜʝʪʘʣʝʡ, ʤʦʞʝʪ ʩʘʤʘ ʩʪʘʪʴ 

ʜʝʪʘʣʴʶ ʜʣʷ ʢʘʢʦʡ-ʪʦ ʙʦʣʴʰʝʡ ʬʦʨʤʳ, ʢʦʪʦʨʘʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʪʦʞʝ ʦʢʘʟʘʪʴʩʷ 

ʜʝʪʘʣʴʶ. ʀ ʥʘ ʢʘʞʜʦʤ ʫʨʦʚʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʜʝʪʘʣʠ ʠ ʨʘʟʥʘʷ 

ʬʦʨʤʘ ʤʘʪʝʨʠʘʣʘ. 

ʇʦ ʩʧʦʩʦʙʫ ʩʦʟʜʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ-ʦʙʦʣʦʯʢʠ: 

ï ʉʘʤʳʡ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ï ʨʘʟʙʠʪʴ ʦʙʲʝʢʪ ʧʦ ʩʝʯʝʥʠʷʤ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʝʜʢʠʝ, 

ʠʣʠ ʯʘʩʪʳʝ, ʦʙʨʘʟʦʚʳʚʘʷ ʩʧʣʦʰʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʩʝ ʯʪʦ ʩʜʝʣʘʣ ʯʝʣʦʚʝʢ ï ʟʘʜʘʣ ʢʨʠʚʳʝ, 

ʧʦ ʢʦʪʦʨʳʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʪʨʦʠʣʘʩʴ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʟʜʝʣʠʣʘʩʴ ʥʘ 

ʩʝʯʝʥʠʷ, ʩʝʯʝʥʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʨʝʟʘʣʠʩʴ ʥʘ ʩʪʘʥʢʝ ʏʇʋ. 

ï ɽʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ï ʩʝʪʢʘ ɺʦʨʦʥʦʛʦ. ɺʦʨʦʥʦʡ ï ʨʫʩʩʢʠʡ ʤʘʪʝʤʘʪʠʢ, ʨʘʟʨʘʙʦʪʘʣ 

ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʢʠ (ʜʠʘʛʨʘʤʤʳ) ɺʦʨʦʥʦʛʦ: ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ 

ʜʠʘʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʪʘʢʦʝ ʨʘʟʙʠʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠʣʠ ʧʣʦʩʢʦʩʪʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ 

ʦʙʣʘʩʪʴ ʵʪʦʛʦ ʨʘʟʙʠʝʥʠʷ ʦʙʨʘʟʫʝʪ ʤʥʦʞʝʩʪʚʦ ʪʦʯʝʢ, ʙʦʣʝʝ ʙʣʠʟʢʠʭ ʢ ʦʜʥʦʤʫ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʤʥʦʞʝʩʪʚʘ, ʯʝʤ ʢ ʣʶʙʦʤʫ ʜʨʫʛʦʤʫ ʵʣʝʤʝʥʪʫ ʤʥʦʞʝʩʪʚʘ.  ɸʨʭʠʪʝʢʪʦʨ ʟʘʜʘʣ ʣʦʛʠʢʫ 

ʧʦʩʪʨʦʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʡ ʪʘʢʦʡ ʷʯʝʡʢʠ, ʦʩʪʘʣʴʥʳʝ ʧʦʩʪʨʦʠʣʠʩʴ ʫʞʝ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʣʦʛʠʢʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ. 

ï ɽʱʝ ʚʘʨʠʘʥʪ ï ʧʘʪʪʝʨʥʳ. ʅʘʢʣʘʜʳʚʘʝʪʩʷ ʩʝʪʢʘ ʷʯʝʝʢ ʥʘ ʢʨʠʚʫʶ ʧʦʚʝʨʭʥʦʩʪʴ, 

ʠʩʢʘʞʘʷʩʴ ʧʦ ʬʦʨʤʝ ʢʨʠʚʦʡ. ɿʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ ʧʦʣʫʯʘʶʪʩʷ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ, 

ʧʨʠ ʩʙʦʨʢʝ ʦʙʲʝʢʪʘ ʦʥʠ ʠʜʝʘʣʴʥʦ ʩʦʩʪʳʢʦʚʳʚʘʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ (ʚʝʜʴ ʤʘʰʠʥʘ ʧʝʯʘʪʘʝʪ 

ʠʭ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ). ʊʘʢ ʞʝ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠ ʩʙʦʨʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚ ʚʠʜʝ ʧʘʥʝʣʝʡ. ʂʘʨʢʘʩ 

ʠʟ ʩʪʘʣʴʥʳʭ ʩʪʝʨʞʥʝʡ ï ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʫʥʠʢʘʣʝʥ, ʠ ʥʘ ʥʠʭ ʢʨʝʧʷʪʩʷ ʧʘʥʝʣʠ. 

ï ɼʨʫʛʦʡ ʩʧʦʩʦʙ   ʩʧʦʩʦʙ ʮʝʧʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʉʤʳʩʣ: ʮʝʧʠ ʧʦʜʚʝʰʠʚʘʶʪʩʷ ʠ 

ʧʨʦʛʠʙʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʫʪʝʤ, ʟʘʪʝʤ ʬʦʨʤʘ ʬʠʢʩʠʨʫʝʪʩʷ ʠ ʧʝʨʝʚʦʨʘʯʠʚʘʝʪʩʷ ʚʚʝʨʭ 

ʥʦʛʘʤʠ. ʎʝʧʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʦʯʝʥʴ ʭʦʨʦʰʦ ʨʘʙʦʪʘʝʪ ʢʘʢ ʢʦʥʩʪʨʫʢʮʠʷ. ʆʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 
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ʧʦʣʥʦʤ ʨʘʚʥʦʚʝʩʠʠ, ʪʦ ʝʩʪʴ ʩʘʤʘʷ ʚʳʩʦʢʘʷ ʪʦʯʢʘ - ʵʪʦ ʮʝʥʪʨ ʝʝ ʪʷʞʝʩʪʠ, ʘ ʥʘ ʢʘʞʜʫʶ ʠʟ 

ʦʧʦʨ ʧʨʠʭʦʜʠʪʩʷ ʦʜʠʥʘʢʦʚʳʡ ʚʝʩ.  

ï ʊʘʢ ʞʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʘʙʦʣʣʳ. ʆʥʠ 
ʩʦʩʪʦʷʪ ʠʟ ʰʘʨʠʢʦʚʳʭ ʠʣʠ ʪʨʫʙʯʘʪʳʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 

ʬʦʨʤʦʡ ʜʨʫʛ ʜʨʫʛʘ. ʄʦʞʥʦ ʩʦʟʜʘʚʘʪʴ ʪʦʣʴʢʦ ʦʢʨʫʛʣʳʝ ʠ ʞʠʜʢʠʝ, çʨʪʫʪʥʦè ʠʣʠ 

çʛʣʠʥʦʧʦʜʦʙʥʳʝè ʬʦʨʤʳ. ʄʝʪʘʙʦʣʣʳ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ - ɻ ʪʦ ʥʝ ʙʦʣʝʝ ʯʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ 

ʬʦʨʤʫʣʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʥʷʶʪ ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴʩʷ ʠʣʠ 

ʚʳʯʠʪʘʪʴʩʷ. 

ɺ ʈʦʩʩʠʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʦʡ ʟʘʥʠʤʘʶʪʩʷ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʅʘʧʨʠʤʝʨ, DigitalBakery ï ʦʜʥʘ ʠʟ ʥʝʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʪʚʦʨʯʝʩʢʠʭ ʛʨʫʧʧ, 

ʨʘʙʦʪʘʶʱʠʭ ʚ ʦʙʣʘʩʪʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʳ. Branchpoint ï ʦʙʲʝʜʠʥʝʥʠʝ 

ʘʨʭʠʪʝʢʪʦʨʦʚ, ʧʨʦʜʚʠʛʘʶʱʠʭ ʧʘʨʘʤʝʪʨʠʟʤ; ʦʙʲʝʜʠʥʝʥʠʝ PRLB. ɺ ʮʝʣʦʤ ʧʦ ʈʦʩʩʠʠ ʵʪʦʪ 

ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʩʪʠʣʴ ʧʦʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʯʝʥʴ ʦʩʪʦʨʦʞʥʦ ʠ, ʚ ʦʩʥʦʚʥʦʤ, ʚ ʚʠʜʝ ʤʘʣʳʭ ʬʦʨʤ. 

ʆʜʠʥ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʧʘʨʘʤʝʪʨʠʟʤʘ ʚ ʈʦʩʩʠʠ ï ʄʘʢʩʠʤ ʄʘʣʝʠʥ ï ʘʨʭʠʪʝʢʪʦʨ, 

ʢʦʪʦʨʳʡ ʚ 2008ï2009 ʛʛ. ʦʙʫʯʘʣʩʷ ʚ ʃʦʥʜʦʥʝ ʠ çʧʨʠʚʝʟè ʧʘʨʘʤʝʪʨʠʟʤ ʚ ʈʦʩʩʠʶ, ʚ 2011 

ʦʨʛʘʥʠʟʦʚʘʣ ʛʨʫʧʧʫ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Hiteca.  

ʉʦ ʚʨʝʤʝʥʝʤ ʛʦʨʦʜʘ ʨʘʟʨʦʩʣʠʩʴ ʠ ʠʥʪʫʠʪʠʚʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʣʷ ʥʠʭ ʫʞʝ 

ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʛʦʨʦʜʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʠʤʝʝʪʩʷ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʳʭ: ʨʝʣʴʝʬ, 

ʪʨʘʥʩʧʦʨʪ, ʟʘʩʪʨʦʡʢʠ, ʞʠʣʴʝ ʠ ʜʨ. ʋʞʝ ʧʦʷʚʠʣʠʩʴ ʩʠʩʪʝʤʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʵʪʠʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʢ ʠʭ ʘʥʘʣʠʟʫ. ʀ ʪʫʪ ʧʘʨʘʤʝʪʨʠʟʤ ʧʨʝʜʣʘʛʘʝʪ ʩʚʦʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠ 

ʚʠʜʝʥʠʷ ʘʨʭʠʪʝʢʪʫʨʳ ʛʦʨʦʜʘ. 

ɺʦʪ ʥʝʢʦʪʦʨʳʝ ʠʟ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʧʝʨʝʜ ʩʦʙʦʡ ʧʘʨʘʤʝʪʨʠʩʪʳ: 

ï ʇʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʦʬʦʨʤʣʝʥʠʝ. ʇʘʨʘʤʝʪʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʘʨʘʤʝʪʨʳ 
ʦʙʲʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ. 

ï ʇʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʫʨʙʘʥʠʟʤ ï ʛʣʫʙʦʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ. ʄʥʦʞʝʩʪʚʦ ʟʜʘʥʠʡ 

ʩʚʷʟʘʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʛʣʘʩʥʦ ʥʝʢʠʤ ʟʘʢʦʥʘʤ ʥʝʧʨʝʨʳʚʥʦʩʪʠ. ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʤʦʨʬʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʠʪ ʤʦʱʥʳʝ ʵʬʬʝʢʪʳ ʚ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʝ ʠ ʦʙʣʝʛʯʘʝʪ 

ʦʨʠʝʥʪʘʮʠʶ ʥʘ ʤʝʩʪʥʦʩʪʠ. 

ʊʘʢ, ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʄʘʢʩʠʤ ʄʘʣʝʠʥ ʠ ʝʛʦ ʢʦʤʘʥʜʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ Hiteca 

ʨʘʟʨʘʙʘʪʳʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʡ ʧʨʦʝʢʪ: ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʛʦʨʦʜʘ (ʥʘ ʧʨʠʤʝʨʝ ʛʦʨʦʜʘ 

ʋʬʘ). ʈʘʟʨʘʙʦʪʘʥ ʩʘʡʪ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʠʥʪʝʨʘʢʪʠʚʥʘʷ ʢʘʨʪʘ ʛʦʨʦʜʘ. ɿʘʜʘʥʳ ʦʧʨʝʜʝʣʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʜʦʩʪʫʧʥʳʡ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʨʘʙʦʪʳ. 

ʅʘʧʨʠʤʝʨ, ʮʚʝʪʦʤ ʦʙʦʟʥʘʯʝʥʳ ʧʦʩʪʨʦʡʢʠ ʨʘʟʥʳʭ ʧʝʨʠʦʜʦʚ ʛʦʜʦʚ (ʢʘʞʜʦʤʫ ʧʝʨʠʦʜʫ 

ʩʚʦʡ ʮʚʝʪ); ʢʘʨʪʘ ʩ ʦʪʦʙʨʘʞʝʥʠʝʤ ʧʘʤʷʪʥʠʢʦʚ ʢʫʣʴʪʫʨʥʦʛʦ ʥʘʩʣʝʜʠʷ; ʢʘʨʪʘ ʧʦ ʰʢʦʣʘʤ 

(ʥʘʧʨʠʤʝʨ, ʧʦ ʥʘʧʦʣʥʝʥʥʦʩʪʠ). 

ʇʦʣʴʟʘ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʛʦʨʦʜʦʚ: ʦʙʱʘʷ ʙʘʟʘ ʜʘʥʥʳʭ, ʨʘʟʣʠʯʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʚ ʦʜʥʦʤ ʤʝʩʪʝ (ʥʘʧʨʠʤʝʨ, ʫʟʥʘʪʴ ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʟʜʘʥʠʠ, ʢʦʪʦʨʦʝ ʩʦʙʠʨʘʶʪʩʷ ʩʥʦʩʠʪʴ ʠ ʩʪʨʦʠʪʴ ʥʦʚʦʝ; ʷʚʣʷʝʪʩʷ ʣʠ 

ʩʦʦʨʫʞʝʥʠʝ ʧʘʤʷʪʥʠʢʦʤ ʥʘʩʣʝʜʠʷ ʠ ʪ.ʜ.); ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʦʚʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ, ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʦʙʱʫʶ ʢʘʨʪʠʥʫ ʨʘʡʦʥʘ (ʧʨʦʙʢʠ, ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʪ.ʜ.). 

ɺʘʞʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ - ʧʨʝʜʣʘʛʘʪʴ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʠ ʧʨʦʚʝʨʷʪʴ, ʢʘʢ ʦʥʦ ʧʦʚʣʠʷʝʪ ʥʘ 

ʛʦʨʦʜ. ʕʪʦ ʣʠʰʴ ʥʘʯʘʣʦ ʚʥʝʜʨʝʥʠʷ BIM ʪʝʭʥʦʣʦʛʠʡ ʚ ʫʨʙʘʥʠʟʘʮʠʶ, ʫ ʢʦʪʦʨʦʡ ʚ ʵʪʦʡ ʩʬʝʨʝ 

ʚʝʣʠʢʠʝ ʧʣʘʥʳ. 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʧʨʠʦʙʨʝʣʘ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʩ 

ʨʘʟʚʠʪʠʝʤ ʧʝʨʝʜʦʚʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʜʠʟʘʡʥʝʨʩʢʠʭ ʩʠʩʪʝʤ. ʕʪʘ ʪʝʭʥʦʣʦʛʠʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʞʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ, 

ʦʬʠʩʦʚ, ʠʥʪʝʨʴʝʨʦʚ, ʧʘʚʠʣʴʦʥʦʚ. ʍʦʪʷ ʦʩʪʘʝʪʩʷ ʝʱʝ ʤʥʦʞʝʩʪʚʦ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʤʘʰʠʥʳ ʥʝ 

ʩʧʦʩʦʙʥʳ ʨʝʰʘʪʴ, ʧʘʨʘʤʝʪʨʠʟʤ ʩʝʛʦʜʥʷ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʠ ʜʦʤʠʥʠʨʫʶʱʠʤ ʩʪʠʣʝʤ ʚ 

ʘʚʘʥʛʘʨʜʠʩʪʩʢʦʡ ʧʨʘʢʪʠʢʝ, ʪʨʝʙʫʶʱʠʤ ʤʘʩʰʪʘʙʥʦʩʪʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ. 
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ɹʠʟʷʝʚ ʉ.ɸ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʩʥʦʚʘʥʠʡ ʠ ʬʫʥʜʘʤʝʥʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʥʘ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʩʦʦʨʫʞʝʥʠʡ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʩʣʦʷʭ ʩʝʟʦʥʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ-ʦʪʪʘʠʚʘʥʠʷ ʠ ʚʝʯʥʦʤʝʨʟʣʦʛʦ 

ʛʨʫʥʪʘ. ʂ ʪʘʢʠʤ ʧʨʦʮʝʩʩʘʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʝʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʪʦʣʱʠ ʛʨʫʥʪʦʚ, 

ʧʨʦʤʝʨʟʘʥʠʝ ʠ ʦʪʪʘʠʚʘʥʠʝ ʛʨʫʥʪʦʚ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ; ʤʦʨʦʟʥʦʝ ʧʫʯʝʥʠʝ ʠ ʤʠʛʨʘʮʠʷ ʚʣʘʛʠ ʚ 

ʧʨʦʤʝʨʟʘʶʱʠʭ ʛʨʫʥʪʘʭ; ʧʝʨʝʤʝʱʝʥʠʝ ʚʣʘʛʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʙʫʛʨʦʚ ʧʫʯʝʥʠʷ ʠ ʥʘʣʝʜʝʡ; ʦʙʨʘʟʦʚʘʥʠʝ ʤʦʨʦʟʦʙʦʡʥʳʭ ʪʨʝʱʠʥ, ʣʝʜʷʥʳʭ ʠ 

ʟʝʤʣʷʥʳʭ ʞʠʣ; ʩʧʦʣʟʘʥʠʝ ʦʪʪʘʠʚʘʶʱʝʛʦ ʛʨʫʥʪʘ ʧʦ ʩʢʣʦʥʘʤ (ʩʦʣʠʬʣʶʢʮʠʷ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʦʧʦʣʟʥʠ). ʇʨʠ ʚʳʪʘʠʚʘʥʠʠ ʧʦʜʟʝʤʥʳʭ ʣʴʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜʟʝʤʥʳʡ ʪʝʨʤʦʢʘʨʩʪ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʧʦʥʠʞʝʥʠʝʤ ʨʝʣʴʝʬʘ (ʧʨʦʩʘʜʢʦʡ), ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʨʤʦʢʘʨʩʪʦʚʳʭ ʦʟʝʨ 

ʠ ʪ. ʜ. ɻʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʣʦʱʘʜʢʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʝʞʠʤʦʤ 

ʥʘʜʤʝʨʟʣʦʪʥʳʭ, ʤʝʞʤʝʨʟʣʦʪʥʳʭ ʠ ʧʦʜʤʝʨʟʣʦʪʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ɺʘʞʥʝʡʰʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʛʨʫʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʫʩʣʦʚʠʷʭ, ʷʚʣʷʝʪʩʷ ʠʭ ʪʝʤʧʝʨʘʪʫʨʘ. ʀʟʤʝʥʝʥʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʚ ʧʨʝʜʝʣʘʭ 

ʪʦʣʱʠ ʩʣʠʚʘʶʱʝʛʦʩʷ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʠ ʩʣʦʷ ʚʝʯʥʦʤʝʨʟʣʦʛʦ ʛʨʫʥʪʘ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʡ ʚʘʞʥʝʡʰʠʤ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʳʙʦʨʝ ʧʨʠʥʮʠʧʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ. ʇʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʥʘ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ 

ʧʨʠʤʝʥʷʝʪʩʷ ʦʜʠʥ ʠʟ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ ʩʦʦʨʫʞʝʥʠʡ (ʉʇ 25.13330.2012). 

ʇʨʠʥʮʠʧ I ï ʚʝʯʥʦ ʤʝʨʟʣʳʝ ʛʨʫʥʪʳ ʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʤʝʨʟʣʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʩʦʭʨʘʥʷʝʤʦʤ ʚ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʚ ʪʝʯʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʦʦʨʫʞʝʥʠʷ.  

ʇʨʠʥʮʠʧ II ï ʚʝʯʥʦ ʤʝʨʟʣʳʝ ʛʨʫʥʪʳ ʦʩʥʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʦʪʪʘʠʚʘʶʱʝʤ 

ʩʦʩʪʦʷʥʠʠ (ʩ ʠʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʪʪʘʠʚʘʥʠʝʤ ʥʘ ʨʘʩʯʝʪʥʫʶ ʛʣʫʙʠʥʫ ʜʦ ʥʘʯʘʣʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʣʠ ʩ ʜʦʧʫʱʝʥʠʝʤ ʦʪʪʘʠʚʘʥʠʷ ʚ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʦʦʨʫʞʝʥʠʷ). 

ʇʨʠ ʚʳʙʦʨʝ ʧʨʠʥʮʠʧʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʜʘʥʥʳʝ ʠʥʞʝʥʝʨʥʦ ï ʛʝʦʢʨʠʦʣʦʛʠʯʝʩʢʠʭ 

ʠʟʳʩʢʘʥʠʡ ʠ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʛʣʫʙʠʥʳ ʯʘʰʠ ʧʨʦʪʘʠʚʘʥʠʷ ʠ 

ʚʦʟʤʦʞʥʳʭ ʧʨʠ ʵʪʦʤ ʜʝʬʦʨʤʘʮʠʡ ʦʩʥʦʚʘʥʠʷ. 

ʇʨʠʥʮʠʧ I ï ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʨʘʩʯʝʪʥʳʝ ʜʝʬʦʨʤʘʮʠʠ ʦʩʥʦʚʘʥʠʷ ʧʨʠ 

ʝʛʦ ʦʪʪʘʠʚʘʥʠʠ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ, ʘ ʫʣʫʯʰʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ 

http://faqindecor.com/ru/patrik-shumaher-plany-na-budushhee-ot-naslednika-zahi-hadid/
http://faqindecor.com/ru/patrik-shumaher-plany-na-budushhee-ot-naslednika-zahi-hadid/
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ʦʪʪʘʠʚʘʝʤʳʭ ʛʨʫʥʪʦʚ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʦ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʢʦʛʜʘ ʛʨʫʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʪʚʝʨʜʦʤʝʨʟʣʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʝʛʦ ʤʦʞʥʦ ʩʦʭʨʘʥʷʪʴ ʧʨʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʭ 

ʟʘʪʨʘʪʘʭ ʥʘ ʤʝʨʦʧʨʠʷʪʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʭʨʘʥʝʥʠʝ ʪʘʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʇʨʠ ʧʣʘʩʪʠʯʥʦ-

ʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʧʨʦʝʢʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʧʦʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʛʨʫʥʪʘ ʜʦ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʇʨʠʥʮʠʧ II - ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʦʩʥʦʚʘʥʠʠ ʩʢʘʣʴʥʳʭ ʠʣʠ ʜʨʫʛʠʭ ʛʨʫʥʪʦʚ, 

ʜʝʬʦʨʤʘʮʠʠ ʢʦʪʦʨʳʭ ʧʨʠ ʦʪʪʘʠʚʘʥʠʠ ʥʝ ʧʨʝʚʳʰʘʶʪ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʜʣʷ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. ɺ ʟʦʥʘʭ ʦʩʪʨʦʚʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʯʥʦʤʝʨʟʣʳʭ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʛʨʫʥʪʦʚ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠʥʮʠʧʘ II ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʠʟʙʝʞʥʳʤ. ɺ 

ʧʨʝʜʝʣʘʭ ʟʘʩʪʨʘʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʦʜʠʥ 

ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ. 

 ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ ʧʦ I ʧʨʠʥʮʠʧʫ 

ʧʨʠʤʝʥʷʶʪ ʩʪʦʣʙʯʘʪʳʝ ʠ ʩʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ. 

 ʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʚʳʧʦʣʥʷʶʪ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʩʚʘʡ (ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ ʠ 

ʧʦʣʳʭ), ʩʚʘʡ ï ʦʙʦʣʦʯʝʢ (ʜʠʘʤʝʪʨʦʤ 800 ʤʤ) ʠ ʩʚʘʡ ï ʩʪʦʣʙʦʚ (ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʩʧʣʦʰʥʦʛʦ ʩʝʯʝʥʠʷ ʜʠʘʤʝʪʨʦʤ ʙʦʣʝʝ 800 ʤʤ). 

 ʉʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʠʭ ʫʩʪʨʦʡʩʪʚʝ ʟʝʤʣʷʥʳʝ 

ʨʘʙʦʪʳ ʩʦʢʨʘʱʘʶʪʩʷ ʜʦ ʤʠʥʠʤʫʤʘ, ʩʦʢʨʘʱʘʶʪʩʷ ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ, ʩʥʠʞʘʝʪʩʷ ʨʘʩʭʦʜ 

ʙʝʪʦʥʘ, ʧʨʦʱʝ ʦʨʛʘʥʠʟʫʝʪʩʷ ʧʨʦʚʝʪʨʠʚʘʥʠʝ ʧʦʜʧʦʣʠʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ 

ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʡ ʧʦ II ʧʨʠʥʮʠʧʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʝʥʪʦʯʥʳʝ, ʧʣʠʪʥʳʝ, ʩʪʦʣʙʯʘʪʳʝ, 

ʩʚʘʡʥʳʝ ʬʫʥʜʘʤʝʥʪʳ. 

ʉʦʦʨʫʞʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʪʠʧʘ ʫʩʪʦʝʚ ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʆʋ 

(ʪʠʧʘ ʩʠʩʪʝʤʳ ʄʘʢʘʨʦʚʘ) ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʦʩʥʦʚʘʥʠʷ ʚ ʪʚʝʨʜʦʤʝʨʟʣʦʤ ʩʦʩʪʦʷʥʠʠ 

(ʧʨʠʥʮʠʧ I) ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ: 

ï ʫʩʪʨʦʡʩʪʚʦ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʳ ʤʝʪʦʜʦʤ ʚʪʨʘʤʙʦʚʳʚʘʥʠʷ ʱʝʙʥʷ ʚ 

ʦʪʪʘʷʚʰʠʡ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʛʨʫʥʪ ʢʘʪʢʦʤ ʚʠʙʨʦʫʜʘʨʥʦʛʦ ʜʝʡʩʪʚʠʷ; 

ï ʦʪʩʳʧʢʫ ʚʳʨʘʚʥʠʚʘʶʱʝʛʦ ʩʣʦʷ ʠʟ ʱʝʙʥʷ ʪʦʣʱʠʥʦʡ 0,3 ʤ; 

ï ʫʩʪʘʥʦʚʢʫ ʬʫʥʜʘʤʝʥʪʥʳʭ ʙʣʦʢʦʚ ʠ ʦʙʲʝʜʠʥʝʥʠʝ ʠʭ ʚ ʦʙʱʫʶ ʧʣʠʪʫ. 

ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʦʭʣʘʞʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʧʘʨʦʞʠʜʢʦʩʪʥʳʭ 

ʩʠʩʪʝʤ, ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ ʬʫʥʜʘʤʝʥʪʘ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ: 

ï ʨʘʟʨʘʙʦʪʢʫ ʢʦʪʣʦʚʘʥʘ ʧʦʜ ʦʭʣʘʞʜʘʶʱʫʶ ʩʠʩʪʝʤʫ; 

ï ʦʪʩʳʧʢʫ ʱʝʙʝʥʦʯʥʦʡ ʧʦʜʫʰʢʠ ʠ ʝʝ ʫʧʣʦʪʥʝʥʠʝ; 

ï ʫʢʣʘʜʢʫ ʪʨʫʙ ʦʭʣʘʞʜʘʶʱʝʡ ʩʠʩʪʝʤʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʧʨʠʩʳʧʢʦʡ ʠʭ ʧʝʩʯʘʥʳʤ 

ʛʨʫʥʪʦʤ ʠ ʝʛʦ ʫʧʣʦʪʥʝʥʠʝʤ; 

ï ʜʦʩʳʧʢʫ ʢʦʪʣʦʚʘʥʘ ʩ ʧʦʩʣʦʡʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ; 

ï ʫʩʪʘʥʦʚʢʫ ʬʫʥʜʘʤʝʥʪʥʳʭ ʙʣʦʢʦʚ ʠ ʠʭ ʦʙʲʝʜʠʥʝʥʠʝ. 

ʆʪʩʳʧʢʫ ʢʦʥʫʩʘ ʠ ʫʯʘʩʪʢʘ ʧʦʜʭʦʜʥʦʡ ʥʘʩʳʧʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʴ ʚ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. 

ʉʚʘʠ ʧʦ ʩʧʦʩʦʙʫ ʧʦʛʨʫʞʝʥʠʷ ʚ ʚʝʯʥʦʤʝʨʟʣʳʝ ʛʨʫʥʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ: 

- ʙʫʨʦʦʧʫʩʢʥʳʝ ï ʧʦʛʨʫʞʘʶʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʙʫʨʝʥʥʳʝ ʠ ʟʘʧʦʣʥʝʥʥʳʝ 

ʛʨʫʥʪʦʚʳʤ ʨʘʩʪʚʦʨʦʤ ʩʢʚʘʞʠʥʳ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʥʘ 5 ʩʤ ʠ ʙʦʣʝʝ ʧʨʝʚʳʰʘʝʪ ʥʘʠʙʦʣʴʰʠʡ 

ʨʘʟʤʝʨ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʠ (ʙʫʨʦʩʧʫʩʢʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʚʩʝ ʚʠʜʳ ʩʚʘʡ, ʚʢʣʶʯʘʷ ʩʚʘʠ 

ï ʦʙʦʣʦʯʢʠ ʠ ʩʚʘʠ ʩʪʦʣʙʳ) ï ʜʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ 

ʪʚʝʨʜʦʤʸʨʟʣʳʭ ʠ ʧʣʘʩʪʠʯʥʳʭ ʛʨʫʥʪʘʭ; 

- ʦʧʫʩʢʥʳʝ ï ʧʦʛʨʫʞʘʶʪʩʷ ʩ ʦʪʪʘʠʚʘʥʠʝʤ ʛʨʫʥʪʘ (ʜʠʘʤʝʪʨ ʟʦʥʳ ʦʪʪʘʠʚʘʥʠʷ ʜʦʣʞʝʥ 

ʙʳʪʴ ʥʝ ʙʦʣʝʝ 2d, ʛʜʝ d ï ʥʘʠʙʦʣʴʰʘʷ ʩʪʦʨʦʥʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʠ ï ʩʪʦʣʙʳ) ï ʜʘʥʥʳʡ 

ʩʧʦʩʦʙ ʧʦʛʨʫʞʝʥʠʷ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʪʚʝʨʜʦʤʸʨʟʣʳʭ ʠ ʧʣʘʩʪʠʯʥʦ-ʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ; 

- ʙʫʨʦʟʘʙʠʚʥʳʝ ï ʟʘʙʠʚʘʶʪʩʷ ʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʙʫʨʝʥʥʳʝ ʩʢʚʘʞʠʥʳ ï ʣʠʜʝʨʳ, 

ʜʠʘʤʝʪʨʦʤ ʢʦʪʦʨʳʭ ʥʘ 1-2 ʩʤ ʤʝʥʴʰʝ ʥʘʠʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʠ. ʕʪʫ 

ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʩʚʘʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʚ ʧʣʘʩʪʠʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ (ʢʨʦʤʝ ʪʝʭ ʩʣʫʯʘʝʚ, 

ʢʦʛʜʘ ʚ ʛʨʫʥʪʝ ʠʤʝʶʪʩʷ ʢʨʫʧʥʦʦʙʣʦʤʦʯʥʳʝ ʚʢʣʶʯʝʥʠʷ).   



69 
 

ʉʚʘʡʥʳʝ ʵʣʝʤʝʥʪʳ ʩ ʟʘʢʨʳʪʳʤ ʢʦʥʮʦʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ. ɺ ʧʝʨʠʦʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʧʝʨʝʨʳʚ ʤʝʞʜʫ ʦʢʦʥʯʘʥʠʝʤ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʠ ʫʩʪʘʥʦʚʢʦʡ ʚ ʥʠʭ 

ʵʣʝʤʝʥʪʦʚ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ ʩʫʪʦʢ.  

ʆʙʥʘʨʫʞʝʥʥʳʝ ʚ ʩʢʚʘʞʠʥʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʠʟʫʘʣʴʥʦʛʦ ʦʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʥʠʷ ʠ ʟʘʤʝʨʘ 

ʠʭ ʛʣʫʙʠʥʳ ʥʘʤʝʨʟʰʠʡ ʥʘ ʠʭ ʙʦʢʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʣʝʜ, ʦʙʨʫʰʠʚʰʠʡʩʷ ʛʨʫʥʪ ʠʣʠ 

ʟʘʤʝʨʟʰʠʡ ʙʫʨʦʚʦʡ ʰʣʘʤ ʥʘ ʟʘʙʦʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ 

ʦʧʫʩʢʘʥʠʝʤ ʵʣʝʤʝʥʪʦʚ ʚ ʩʢʚʘʞʠʥʳ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʥʮʠʧʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʦʚ ʯʘʩʪʠʯʥʦʝ 

ʦʤʦʥʦʣʠʯʠʚʘʥʠʝ ʩʚʘʡʥʳʭ, ʚ ʦʩʥʦʚʥʦʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʫʪʝʤ ʚʳʪʝʩʥʝʥʠʷ ʨʘʩʪʚʦʨʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʟʘʣʠʪʦʛʦ ʚ ʩʢʚʘʞʠʥʳ, ʩ ʧʦʩʣʝʜʫʶʱʝʡ 

ʜʦʣʠʚʢʦʡ ʨʘʩʪʚʦʨʘ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ. 

ɺ ʩʢʘʣʴʥʳʭ ʧʦʨʦʜʘʭ ʜʣʷ ʦʤʦʥʦʣʠʯʠʚʘʥʠʷ ʢʨʦʤʝ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʭ ʨʘʩʪʚʦʨʦʚ, 

ʧʨʠʛʦʪʘʚʣʠʚʘʝʤʳʭ ʚ ʨʘʩʪʚʦʨʦʤʝʰʘʣʢʘʭ ʠʣʠ ʙʝʪʦʥʦʤʝʰʘʣʢʘʭ, ʜʦʧʫʩʢʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʦʰʣʘʤʦʚʳʝ ʠ ʮʝʤʝʥʪʥʦ-ʰʣʘʤʦʚʳʝ ʨʘʩʪʚʦʨʳ, ʧʨʠʛʦʪʘʚʣʠʚʘʝʤʳʝ ʧʫʪʝʤ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʝʨʝʤʝʰʠʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʢʚʘʞʠʥʘʭ, 

ʧʨʠ ʫʩʣʦʚʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʧʨʦʯʥʦʩʪʠ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ ʫʩʪʨʦʡʩʪʚʘ ʙʫʨʦʚʳʭ ʩʚʘʡ ʠ 

ʟʘʧʦʣʥʝʥʠʷ ʩʚʘʡ-ʦʙʦʣʦʯʝʢ, ʠʣʠ ʦʤʦʥʦʣʠʯʠʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʩʢʚʘʞʠʥʝ, ʥʝ 

ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ ʧʨʠʥʮʠʧʫ I ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ ʧʣʶʩ 5 Áʉ, ʘ ʚ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ ʧʨʠʥʮʠʧʫ II - ʧʣʶʩ 40 Áʉ. 

ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʪʚʝʨʜʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠʣʠ ʦʤʦʥʦʣʠʯʠʚʘʶʱʝʛʦ ʨʘʩʪʚʦʨʘ ʧʨʠ 

ʫʩʪʨʦʡʩʪʚʝ ʩʚʘʡʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ ʧʨʠʥʮʠʧʫ II ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ 

ʜʦʧʫʩʢʘʝʪʩʷ ʚʚʦʜʠʪʴ ʚ ʩʤʝʩʴ ʠʣʠ ʨʘʩʪʚʦʨ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʜʦʙʘʚʢʠ. 

ʋʩʪʨʦʡʩʪʚʦ ʩʪʦʣʙʦʚ ʦʧʦʨ ʥʘ ʟʘʩʦʣʝʥʥʳʭ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ 

ʧʨʠʥʮʠʧʫ I, ʩ ʚʢʣʶʯʝʥʠʝʤ ʣʠʥʟ ʢʨʠʦʧʝʛʦʚ ʠ ʤʘʩʩʠʚʦʚ ʦʭʣʘʞʜʝʥʥʳʭ ʥʝʫʩʪʦʡʯʠʚʳʭ ʛʨʫʥʪʦʚ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʦʩʦʙʘ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʣʠʥʟ ʢʨʠʦʧʝʛʦʚ ʞʠʜʢʠʤ ʘʟʦʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ï ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥ ʧʦʜ ʟʘʤʦʨʘʞʠʚʘʶʱʠʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ ʪʨʫʙʢʠ; 

ï ʫʩʪʘʥʦʚʢʘ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʪʨʫʙʦʢ; 

ï ʫʩʪʘʥʦʚʢʘ ʞʠʜʢʦʩʪʥʳʭ ʩʢʚʘʞʠʥʥʳʭ ʫʩʪʨʦʡʩʪʚ; 

ï ʟʘʤʦʨʘʞʠʚʘʥʠʝ ʣʠʥʟ ʢʨʠʦʧʝʛʦʚ ʞʠʜʢʠʤ ʘʟʦʪʦʤ; 

ï ʢʦʥʪʨʦʣʴ ʩ ʧʦʤʦʱʴʶ ʜʘʪʯʠʢʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʤʦʨʘʞʠʚʘʥʠʷ ʠ ʨʘʟʤʝʨʦʚ 

ʟʘʤʦʨʘʞʠʚʘʝʤʦʛʦ ʣʝʜʦʛʨʫʥʪʦʚʦʛʦ ʮʠʣʠʥʜʨʘ; 

ï ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥʳ çʥʘʩʫʭʦè ʩ ʧʨʦʭʦʜʢʦʡ ʣʠʥʟ ʢʨʠʦʧʝʛʦʚ, ʨʘʟʙʫʨʠʚʘʥʠʝ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʰʠʨʝʥʠʷ; 

ï ʧʦʛʨʫʞʝʥʠʝ ʩʪʘʣʴʥʦʡ ʪʨʫʙʳ ʩ ʦʪʢʨʳʪʳʤ ʥʠʞʥʠʤ ʢʦʥʮʦʤ ʚ ʩʢʚʘʞʠʥʫ ʤʝʥʴʰʝʛʦ 

ʜʠʘʤʝʪʨʘ (ʥʘ 2-3 ʩʤ) ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʝʙʦʣʴʰʠʤ ʨʘʩʪʝʧʣʝʥʠʝʤ ʩʪʝʥʦʢ ʩʢʚʘʞʠʥʳ ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʧʦʣʥʝʥʠʝʤ ʪʨʫʙʳ ʙʝʪʦʥʥʦʡ ʠʣʠ ʜʨʫʛʦʡ ʩʤʝʩʴʶ. 

ʊʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ ʩʪʦʣʙʦʚ ʚ ʟʘʩʦʣʝʥʥʳʭ ʚʝʯʥʦʤʝʨʟʣʳʭ ʛʨʫʥʪʘʭ ʩ ʚʢʣʶʯʝʥʠʝʤ 

ʣʠʥʟ ʢʨʠʦʧʝʛʦʚ ʠ ʥʝʫʩʪʦʡʯʠʚʳʭ ʦʭʣʘʞʜʝʥʥʳʭ ʤʘʩʩʠʚʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦ ʧʨʠʥʮʠʧʫ II, 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: 

ï ʙʫʨʝʥʠʝ ʩʢʚʘʞʠʥʳ ʚ ʦʙʩʘʜʢʝ ʩ ʦʪʢʘʯʠʚʘʥʠʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʜʳ (ʨʘʩʩʦʣʘ), 

ʫʜʘʣʝʥʠʝʤ ʛʨʫʥʪʘ ʠ ʥʘʧʣʳʚʘʶʱʝʡ ʧʫʣʴʧʳ; 

ï ʧʦʛʨʫʞʝʥʠʝ ʦʙʩʘʜʥʦʡ ʪʨʫʙʳ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ; 

ï ʨʘʟʙʫʨʠʚʘʥʠʝ ʚ ʫʩʪʦʡʯʠʚʳʭ ʛʨʫʥʪʘʭ ʫʰʠʨʝʥʠʷ, ʝʩʣʠ ʵʪʦ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʧʨʦʝʢʪʦʤ; 

ï ʫʢʣʘʜʢʘ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʫʰʠʨʝʥʠʝ ʥʘʩʫʭʦ, ʝʩʣʠ ʫʜʘʣʦʩʴ ʧʝʨʝʢʨʳʪʴ ʧʨʠʪʦʢ ʚʦʜʳ 

ʧʫʪʝʤ ʟʘʪʠʨʘʥʠʷ ʥʠʞʥʝʛʦ ʢʦʥʮʘ ʦʙʩʘʜʥʦʡ ʪʨʫʙʳ ʚ ʢʨʦʚʣʝ ʩʚʷʟʥʳʭ ʛʨʫʥʪʦʚ ʠ ʦʪʢʘʯʘʪʴ ʝʝ, 

ʠʣʠ ʞʝ ʤʝʪʦʜʦʤ ɺʇʊ - ʧʨʠ ʥʘʣʠʯʠʠ ʚʦʜʳ ʚ ʫʰʠʨʝʥʠʠ; ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʫʢʣʘʜʳʚʘʝʪʩʷ ʜʦ 

ʦʪʤʝʪʢʠ, ʧʨʝʚʳʰʘʶʱʝʡ ʥʘ 1 ʤ ʦʪʤʝʪʢʫ ʢʨʦʤʢʠ ʥʦʞʘ ʦʙʩʘʜʥʦʡ ʪʨʫʙʳ; 

ï ʦʪʢʘʯʠʚʘʥʠʝ ʚʦʣʳ ʠʟ ʩʢʚʘʞʠʥʳ ʠ ʥʝʤʝʜʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩʪʦʣʙʘ; 
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ï ʟʘʧʦʣʥʝʥʠʝ ʟʘʟʦʨʘ ʦʤʦʥʦʣʠʯʠʚʘʶʱʠʤ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʳʤ ʨʘʩʪʚʦʨʦʤ ʜʦ ʫʨʦʚʥʷ, 

ʥʘ 2-3 ʤ ʧʨʝʚʳʰʘʶʱʝʛʦ ʦʪʤʝʪʢʫ ʢʨʦʤʢʠ ʥʦʞʘ ʦʙʩʘʜʥʦʡ ʪʨʫʙʳ; 

ï ʚʳʪʷʛʠʚʘʥʠʝ ʦʙʩʘʜʥʦʡ ʪʨʫʙʳ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʟʘʧʦʣʥʝʥʠʝʤ ʟʘʟʦʨʘ ʨʘʩʪʚʦʨʦʤ, 

ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʧʝʨʝʧʘʜʘ ʚ ʫʨʦʚʥʷʭ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʠ ʢʨʦʤʢʠ ʥʦʞʘ 

ʦʙʩʘʜʥʦʡ ʪʨʫʙʳ; 

ï ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʯʘʩʪʠʯʥʦʝ (ʜʣʷ ʧʨʠʛʨʫʟʢʠ) ʟʘʧʦʣʥʝʥʠʝ ʙʝʪʦʥʥʦʡ ʩʤʝʩʴʶ ʧʦʣʦʩʪʠ 

ʩʪʦʣʙʘ. 
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ɼʦʣʤʘʪʦʚ ʠ ʜʨ.; ʨʝʜ. ɼʦʣʤʘʪʦʚ ɹ. ʀ. ï ʄ.: ʀʟʜ ï ʚʦ ɸʉɺ; ʉʇʙɻɸʉʋ, 2002. 392 ʩ. ʩ ʠʣʣ. 
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ɺʦʣʞʩʢʘʷ ʄ.ɸ.  

ɼʫʙʠʥʠʥʘ ɺ. ɻ., ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮ.  

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʈʦʩʩʠʠ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʝʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ 

ʧʦʣʦʞʝʥʠʝʤ, ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ 

ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ. ɼʣʷ ʩʨʝʜʥʝʡ ʧʦʣʦʩʳ ʈʦʩʩʠʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ 

ʩʦʩʪʘʚʣʷʝʪ 5 ï 6 ʤʝʩʷʮʝʚ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʢʦʨʦʪʢʦʛʦ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʜʣʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʣʦ ʙʳ ʥʝʨʘʟʫʤʥʳʤ ʠ ʨʘʩʪʦʯʠʪʝʣʴʥʳʤ. ʂʨʫʛʣʦʛʦʜʠʯʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʪʨʝʙʫʝʪ ʚʝʩʪʠ ʙʝʪʦʥʥʳʝ ʨʘʙʦʪʳ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʈʦʩʩʠʠ ʚʠʜʳ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠ ʪʝʭʥʦʣʦʛʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +5 Üʉ  ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ ʨʝʟʢʦ ʩʥʠʞʘʶʪ ʥʘʙʦʨ 

ʧʨʦʯʥʦʩʪʠ.  ɺʩʝ ʨʝʘʢʮʠʠ ʛʠʜʨʘʪʘʮʠʠ ʟʘʤʝʜʣʷʶʪʩʷ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʠʞʝ 0 Üʉ ʭʠʤʠʯʝʩʢʠ 

ʥʝʩʚʷʟʘʥʥʘʷ ʚʦʜʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʣʝʜ ʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 9%. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚ ʙʝʪʦʥʝ ʚʦʟʥʠʢʘʶʪ ʥʘʧʨʷʞʝʥʠʷ, ʨʘʟʨʫʰʘʶʱʠʝ ʝʛʦ ʩʪʨʫʢʪʫʨʫ. 

ɿʘʤʝʨʟʰʠʡ ʙʝʪʦʥ ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʥʦ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʩʮʝʧʣʝʥʠʷ 

ʟʘʤʝʨʟʰʝʡ ʚʦʜʳ. ʇʨʠ ʦʪʪʘʠʚʘʥʠʠ ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʘ ʚʦʟʦʙʥʦʚʣʷʝʪʩʷ,  ʥʦ ʠʟ-ʟʘ 

ʥʘʨʫʰʝʥʠʡ ʩʪʨʫʢʪʫʨʳ ʙʝʪʦʥ ʥʝ ʤʦʞʝʪ ʥʘʙʨʘʪʴ ʧʨʦʝʢʪʥʦʡ ʧʨʦʯʥʦʩʪʠ, ʪ.ʝ. ʝʛʦ ʧʨʦʯʥʦʩʪʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʧʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ, ʥʝ ʧʦʜʚʝʨʛʘʚʰʝʛʦʩʷ ʟʘʤʝʨʟʘʥʠʶ. 
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ɺʳʙʦʨ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʟʠʤʦʡ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʞʝʩʪʚʘ 

ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ʉʨʝʜʠ ʥʠʭ ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʥʘʟʥʘʯʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʤʘʩʩʠʚʥʦʩʪʴ, ʩʧʦʩʦʙ ʫʢʣʘʜʢʠ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʨʝʤʷ ʥʘ ʥʘʙʦʨ ʧʨʦʯʥʦʩʪʠ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʪʦʜʘ ʥʝʣʴʟʷ ʧʨʝʥʝʙʨʝʛʘʪʴ ʠ ʪʘʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʘʢ ʪʨʫʜʦʟʘʪʨʘʪʳ, ʩʨʦʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʟʘʪʨʘʪʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʪʝʨʠʘʣʳ.  

ɺʳʙʦʨ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʨʷʜʦʤ 

ʬʘʢʪʦʨʦʚ: 1) çʪʝʨʤʦʩè ï ʤʘʩʩʠʚʥʦʩʪʴʶ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, 

ʫʧʨʦʱʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʥʘʙʦʨʘ 

ʧʨʦʯʥʦʩʪʠ; 2) ʙʝʪʦʥʠʨʦʚʘʥʠʝ ʩ ʭʠʤʜʦʙʘʚʢʘʤʠ ï ʦʪʩʫʪʩʪʚʠʝʤ ʵʥʝʨʛʠʠ, ʜʦʩʪʘʪʦʯʥʳʤ 

ʚʨʝʤʝʥʝʤ ʜʣʷ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ, ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ, ʥʝʙʦʣʴʰʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʚʦʟʜʫʭʘ; 3) ʵʣʝʢʪʨʦʧʨʦʛʨʝʚ ï ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠʥʪʝʥʩʠʚʥʦʛʦ 

ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ. 

ʄʝʪʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ (ʇʄɼ). ʊʘʢ ʢʘʢ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʜʘ, ʚʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʩʤʝʩʠ, ʥʘʯʠʥʘʝʪ ʢʨʠʩʪʘʣʣʠʟʦʚʘʪʴʩʷ, ʙʝʪʦʥ 

ʩʪʘʥʦʚʠʪʩʷ ʨʳʭʣʳʤ ʠ ʥʝ ʤʦʞʝʪ ʧʨʠʦʙʨʝʩʪʠ ʨʘʩʯʝʪʥʫʶ ʧʨʦʯʥʦʩʪʴ. ɼʦʙʘʚʢʠ ʧʦʥʠʞʘʶʪ 

ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʤʝʨʟʘʥʠʷ ʩʚʦʙʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʫʩʢʦʨʷʶʪ ʪʚʝʨʜʝʥʠʝ ʙʝʪʦʥʘ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ. 

ɹʝʪʦʥʳ ʩ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʤʠ ʜʦʙʘʚʢʘʤʠ ʪʨʝʙʫʶʪ ʤʝʥʴʰʝʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ ʥʘ 

ʝʜʠʥʠʮʫ ʦʙʲʝʤʘ, ʯʝʤ ʦʙʳʯʥʳʝ ʙʝʪʦʥʳ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʦʜʦʮʝʤʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʫ 

ʙʝʪʦʥʦʚ ʩ ʜʦʙʘʚʢʘʤʠ ʩʦʣʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʦʙʳʯʥʦʛʦ (ʵʪʘʣʦʥʥʦʛʦ), ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ ʠʟ 

ʨʘʚʥʦʢʦʥʩʠʩʪʝʥʪʥʳʭ ʩʤʝʩʝʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ ʧʨʠʤʝʥʷʶʪ: ʥʠʪʨʠʪ ʥʘʪʨʠʷ (ʅʅ) NaNO2 

(ɻʆʉʊ  19906-74); ʭʣʦʨʠʜ ʢʘʣʴʮʠʷ (ʍʂ) CaCl2 (ɻʆʉʊ  450-77) + ʭʣʦʨʠʜ ʥʘʪʨʠʷ (ʍʅ) NaCl 

(ɻʆʉʊ-13830-68); ʭʣʦʨʠʜ ʢʘʣʴʮʠʷ (ʍʂ) + ʥʠʪʨʠʪ ʥʘʪʨʠʷ (ʅʅ); ʥʠʪʨʘʪ ʢʘʣʴʮʠʷ (ʅʂ) 

Ca(NO3)2 (ɻʆʉʊ 4142-77) + ʤʦʯʝʚʠʥʘ (ʄ) CO(NH2)2 (ɻʆʉʊ 2081-75E); ʢʦʤʧʣʝʢʩʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ ʥʠʪʨʘʪʘ ʢʘʣʴʮʠʷ ʩ ʤʦʯʝʚʠʥʦʡ (ʅʂʄ) (ʊʋ 6-03-266-70); ʥʠʪʨʠʪ-ʥʠʪʨʘʪ ʢʘʣʴʮʠʷ 

(ʅʅʂ) (ʊʋ 603-7-04-74) + ʤʦʯʝʚʠʥʘ (ʄ); ʥʠʪʨʠʪ-ʥʠʪʨʘʪ ʢʘʣʴʮʠʷ (ʅʅʂ) + ʭʣʦʨʠʜ ʢʘʣʴʮʠʷ 

(ʍʂ); ʥʠʪʨʠʪ-ʥʠʪʨʘʪ - ʭʣʦʨʠʜ ʢʘʣʴʮʠʷ (ʅʅʍʂ) + ʤʦʯʝʚʠʥʘ (ʄ); ʧʦʪʘʰ (ʇ) K2CO3 (ɻʆʉʊ 

10690-73). 

ɺʳʙʦʨ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ ʠ ʠʭ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʚʠʩʷʪ ʦʪ ʚʠʜʘ 

ʙʝʪʦʥʠʨʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʩʪʝʧʝʥʠ ʝʝ ʘʨʤʠʨʦʚʘʥʠʷ, ʥʘʣʠʯʠʷ ʘʛʨʝʩʩʠʚʥʳʭ ʩʨʝʜ ʠ 

ʙʣʫʞʜʘʶʱʠʭ ʪʦʢʦʚ, ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʇʨʦʪʠʚʦʤʦʨʦʟʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʧʨʷʞʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʘʨʤʠʨʦʚʘʥʥʳʭ ʪʝʨʤʠʯʝʩʢʠ 

ʫʧʨʦʯʥʝʥʥʦʡ ʩʪʘʣʴʶ. ʄʥʦʛʦʣʝʪʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʧʳʪ ʧʦʟʚʦʣʠʣʠ 

ʠʟʫʯʠʪʴ ʚʣʠʷʥʠʝ ʭʣʦʨʠʩʪʳʭ ʩʦʣʝʡ ʥʘ ʩʪʘʣʴʥʫʶ ʘʨʤʘʪʫʨʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʅʠʇʘʤʠ 

ʭʣʦʨʠʩʪʳʝ ʩʦʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʤʦʨʦʟʥʦʡ ʜʦʙʘʚʢʠ ʧʨʠʤʝʥʷʶʪ ʪʦʣʴʢʦ ʜʣʷ 

ʥʝʘʨʤʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʠʦʥʳ ʭʣʦʨʘ ʨʘʟʨʫʰʘʶʪ ʟʘʱʠʪʥʫʶ 

ʧʣʝʥʢʫ, ʠʤʝʶʱʫʶʩʷ ʥʘ ʩʪʘʣʴʥʦʡ ʘʨʤʘʪʫʨʝ, ʘ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʥʪʝʥʩʠʚʥʦʡ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ. 

ʉʪʝʧʝʥʴ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʠ ʪʦʣʱʠʥʳ ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ 

ʙʝʪʦʥʘ. 

ʅʠʪʨʠʪ ʥʘʪʨʠʷ, ʧʨʠʤʝʥʷʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʪʠʚʦʤʦʨʦʟʥʦʡ ʜʦʙʘʚʢʠ, ʥʝ ʪʦʣʴʢʦ ʥʝ 

ʚʳʟʳʚʘʝʪ ʢʦʨʨʦʟʠʠ ʘʨʤʘʪʫʨʳ, ʥʦ, ʷʚʣʷʷʩʴ ʧʘʩʩʠʚʘʪʦʨʦʤ, ʟʘʤʝʜʣʷʝʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʜʘʞʝ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʥʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ɸʤʤʠʘʯʥʘʷ ʚʦʜʘ ʥʝ ʚʳʟʳʚʘʝʪ ʢʦʨʨʦʟʠʠ ʩʪʘʣʠ ʠ ʷʚʣʷʝʪʩʷ ʥʘʜʝʞʥʳʤ ʧʘʩʩʠʚʘʪʦʨʦʤ ʘʨʤʘʪʫʨʳ 

ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. 

ʆʙʳʯʥʦ ʜʦʙʘʚʢʠ ʚ ʙʝʪʦʥ ʚʚʦʜʷʪ ʚ ʤʦʤʝʥʪ ʝʛʦ ʟʘʤʝʰʠʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʙʠʪʴʩʷ ʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʘʢʪʠʚʦʚ ʧʦ ʚʩʝʤʫ ʦʙʲʝʤʫ. 

ʆʜʥʘʢʦ ʜʦʧʫʩʢʘʝʪʩʷ ʠ ʜʦʤʝʰʠʚʘʥʠʝ ʜʦʙʘʚʦʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʦʙʲʝʢʪʝ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʧʨʠʩʪʘʣʴʥʦ ʩʣʝʜʠʪʴ ʟʘ ʢʦʣʠʯʝʩʪʚʦʤ ʚʚʦʜʠʤʦʡ ʧʨʦʪʠʚʦʤʦʨʦʟʥʦʡ 

ʜʦʙʘʚʢʠ, ʪʘʢ ʢʘʢ ʝʝ ʦʧʪʠʤʘʣʴʥʦʩʪʴ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʅʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʟʘʤʝʨʟʘʥʠʶ, ʢʦʪʦʨʦʝ ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ ʙʝʪʦʥʘ 
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ʦʪʨʠʮʘʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʢʦʥʝʯʥʦʡ ʧʨʦʯʥʦʩʪʠ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʨʘʪʠʤʳʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʧʨʦʮʝʩʩʘʤ. ɸ ʠʟʙʳʪʦʯʥʦʝ ï ʢ ʟʘʤʝʜʣʝʥʠʶ ʪʚʝʨʜʝʥʠʷ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ: ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ; ʦʪʩʫʪʩʪʚʠʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʥʠʟʢʠʝ ʪʨʫʜʦʟʘʪʨʘʪʳ; ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ. 

ʅʝʜʦʩʪʘʪʢʠ ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ: ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ ʜʦʩʪʠʞʝʥʠʷ ʙʝʪʦʥʦʤ 

ʝʛʦ ʨʘʩʯʝʪʥʦʡ ʧʨʦʯʥʦʩʪʠ; ʧʦʥʠʞʝʥʠʝ ʢʦʨʨʦʟʠʡʥʦʡ ʩʪʦʡʢʦʩʪʠ ʘʨʤʘʪʫʨʳ (ʜʣʷ ʭʣʦʨʠʜʥʳʭ 

ʜʦʙʘʚʦʢ). 

ʄʝʪʦʜ ʪʝʨʤʦʩʘ ʧʦʣʫʯʠʣ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʝʱʝ ʥʘ ʩʪʨʦʡʢʘʭ ʉʉʉʈ ʚ 1930-ʭ ʛʦʜʘʭ 

ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʙʝʪʦʥʥʳʭ ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʡ 

ʦʙʣʘʩʪʴʶ ʧʨʠʤʝʥʝʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʠʷʤʠ ʉʅʠʇ 3.03.01-87 

ʷʚʣʷʶʪʩʷ ʤʘʩʩʠʚʥʳʝ ʤʦʥʦʣʠʪʥʳʝ ʬʫʥʜʘʤʝʥʪʳ, ʙʣʦʢʠ, ʧʣʠʪʳ, ʩʪʝʥʳ, ʢʦʣʦʥʥʳ, ʨʘʤʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. ɸ ʪʘʢʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʠʭ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʚ ʠ 

ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʦʩʦʙʝʥʥʦ ʧʨʠ ʫʤʝʨʝʥʥʳʭ ʤʦʨʦʟʘʭ). 

ʊʝʭʥʦʣʦʛʠʷ ʚʳʜʝʨʞʠʚʘʥʠʷ ʙʝʪʦʥʘ, ʧʨʠʤʝʥʷʷ ʤʝʪʦʜ ʪʝʨʤʦʩʘ, ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʅʘʛʨʝʪʫʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 25...45Áʉ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʜʦʚ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ, ʜʦʩʪʘʚʣʷʶʪ ʥʘ 

ʧʣʦʱʘʜʢʫ ʠ ʫʢʣʘʜʳʚʘʶʪ ʚ ʦʧʘʣʫʙʢʫ. ʉʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʚʩʝ ʦʪʢʨʳʪʳʝ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʫʢʨʳʚʘʶʪ ʩʣʦʝʤ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʪʘʢ ʢʘʢ ʧʨʠ 

ʙʦʣʴʰʝʡ ʪʝʤʧʝʨʘʪʫʨʝ ʧʦʜʦʛʨʝʚʘ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʚʦ ʚʨʝʤʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ ʙʳʩʪʨʦ 

ʟʘʛʫʩʪʝʚʘʝʪ. ɹʝʪʦʥ, ʠʟʦʣʠʨʦʚʘʥʥʳʡ ʦʪ ʭʦʣʦʜʥʦʛʦ ʚʦʟʜʫʭʘ, ʪʚʝʨʜʝʝʪ ʟʘ ʩʯʝʪ ʪʝʧʣʘ, 

ʚʥʝʩʝʥʥʦʛʦ ʚ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʧʨʠ ʝʝ ʧʨʠʛʦʪʦʚʣʝʥʠʠ, ʘ ʪʘʢʞʝ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʟʦʪʝʨʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʪʚʝʨʜʝʥʠʷ ʮʝʤʝʥʪʥʦʛʦ ʪʝʩʪʘ. ʉʧʦʩʦʙ ʪʝʨʤʦʩʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʨʠʤʝʥʷʪʴ ʧʨʠ ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʤʘʩʩʠʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ɼʣʷ ʙʦʣʴʰʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʧʦʩʦʙʘ ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʩʦʢʦʧʨʦʯʥʳʝ ʠ ʙʳʩʪʨʦʪʚʝʨʜʝʶʱʠʝ ʮʝʤʝʥʪʳ, 

ʭʠʤʠʯʝʩʢʠʝ ʜʦʙʘʚʢʠ ʠ ʜʨʫʛʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʩʢʦʨʝʥʠʶ ʪʚʝʨʜʝʥʠʷ 

ʙʝʪʦʥʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ ʪʝʨʤʦʩʘ: ʥʠʟʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ; ʧʨʦʩʪʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ.  

ʅʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ ʪʝʨʤʦʩʘ: ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʦʩʦʙʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ; ʥʝ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʣʦʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ; ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʣʝʥʴʢʦʡ ʧʣʦʱʘʜʴʶ ʦʭʣʘʞʜʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʩʯʠʪʘʝʪʩʷ 

ʵʣʝʢʪʨʦʜʥʳʡ ʧʨʦʛʨʝʚ. ʇʨʦʛʨʝʚ ʙʝʪʦʥʘ ʩ ʧʦʤʦʱʴʶ ʵʣʝʢʪʨʦʜʦʚ ʩʦʭʨʘʥʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʪʚʝʨʜʝʥʠʷ ʨʘʩʪʚʦʨʘ ʧʨʠ ʟʘʣʠʚʢʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʕʪʦʪ ʩʧʦʩʦʙ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 

ʚʚʝʜʝʥʠʝ ʚ ʙʝʪʦʥ ʠʣʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʝʛʦ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʜʦʚ (ʩʪʝʨʞʥʝʚʳʭ, ʧʦʣʦʩʦʚʳʭ, 

ʩʪʨʫʥʥʳʭ, ʧʣʘʩʪʠʥʯʘʪʳʭ), ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʧʦʜʢʣʶʯʘʶʪ ʢ ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʦʙʨʘʟʫʝʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʩʦʛʨʝʚʘʝʪ ʙʝʪʦʥ, ʘ ʥʝ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʆʜʥʘʢʦ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʙʦʣʴʰʫʶ ʩʣʦʞʥʦʩʪʴ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʜʥʳʤ ʧʨʦʛʨʝʚʦʤ. ɺʘʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʫʜʝʣʴʥʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʝʪʦʥʘ ʤʝʥʷʝʪʩʷ ʧʦ ʤʝʨʝ ʝʛʦ ʚʳʜʝʨʞʠʚʘʥʠʷ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʛʨʝʚʘ ʵʣʝʢʪʨʦʜʘʤʠ: ʚʳʩʦʢʘʷ ʪʝʧʣʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ; 

ʥʘʜʝʞʥʦʩʪʴ ʠ ʧʨʦʩʪʦʪʘ ʤʦʥʪʘʞʘ; ʧʨʦʛʨʝʚ ʢʦʥʩʪʨʫʢʮʠʡ ʣʶʙʦʡ ʪʦʣʱʠʥʳ ʠ ʣʶʙʦʡ ʬʦʨʤʳ.  

ʅʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʝʚʘ ʵʣʝʢʪʨʦʜʘʤʠ: ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʵʣʝʢʪʨʦʭʠʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ); ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

(ʪʨʘʥʩʬʦʨʤʘʪʦʨʳ); ʚʳʩʦʢʠʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ (ʦʪ 1000 ʢɺʪ ʜʣʷ 3ð5 ʢʫʙ.ʤ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ); 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʢʘʜʨʦʚ. 

ʆʩʦʙʦʝ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜʠ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʦʙʦʛʨʝʚʘ ʙʝʪʦʥʘ ʟʘʥʠʤʘʝʪ ʤʝʪʦʜ 

ʛʨʝʶʱʝʛʦ ʧʨʦʚʦʜʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ ʪʝʨʤʦʠʟʦʣʷʮʠʠ 

ʙʝʪʦʥʘ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʥʘʰʝʜʰʝʡ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʚʦʟʚʝʜʝʥʠʠ 

ʤʦʥʦʣʠʪʥʳʭ ʤʥʦʛʦʵʪʘʞʥʳʭ ʞʠʣʳʭ ʟʜʘʥʠʡ, ʩ ʧʨʦʛʨʝʚʦʤ ʩʪʝʥ, ʧʝʨʝʢʨʳʪʠʡ, ʢʦʣʦʥ ʠ 

ʬʫʥʜʘʤʝʥʪʘ. ʇʨʦʛʨʝʚ ʛʨʝʶʱʠʤʠ ʧʨʦʚʦʜʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟʥʫʪʨʠ ʢʦʥʩʪʨʫʢʮʠʠ - 

ʢʦʥʜʫʢʪʠʚʥʦ, ʪʘʢ ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ (ʧʨʦʚʦʜ) ʫʢʣʘʜʳʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʥʫʪʨʴ 

ʙʝʪʦʥʠʨʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʩʣʝ ʟʘʣʠʚʢʠ ʙʝʪʦʥʘ ʧʦ ʧʨʦʚʦʜʫ ʧʫʩʢʘʝʪʩʷ ɻ ʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ 
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ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʥʘʛʨʝʚʘ ʩʤʝʩʠ ʠʟʥʫʪʨʠ. ʂʘʙʝʣʴ ʥʝ ʜʝʤʦʥʪʠʨʫʝʪʩʷ ʠ ʦʩʪʘʝʪʩʷ 

ʚʥʫʪʨʠ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʚʩʝʛʜʘ. ɼʣʷ ʧʨʦʛʨʝʚʘ ʙʝʪʦʥʘ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʧʨʠʤʝʥʷʶʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦ ʚʳʧʫʩʢʘʝʤʳʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʥʘʛʨʝʚʘʪʝʣʴʥʳʝ ʧʨʦʚʦʜʘ ʩ ʜʠʘʤʝʪʨʦʤ ʞʠʣʳ 

(ʩʪʘʣʴʥʘʷ ʧʨʦʚʦʣʦʢʘ ʚ ʧʣʘʩʪʠʢʦʚʦʡ ʠʟʦʣʷʮʠʠ) ʦʪ 1,2 ʜʦ 3 ʤʤ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʝʶʱʠʭ 

ʠʟʦʣʠʨʦʚʘʥʥʳʭ ʧʨʦʚʦʜʦʚ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʦʜʥʦʞʠʣʴʥʳʝ ʠ 

ʜʚʫʭʞʠʣʴʥʳʝ, ʪʘʢ ʠ ʥʝʤʝʪʘʣʣʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʥʳʝ ʧʨʦʚʦʜʘ. ɻʨʝʶʱʠʡ ʧʨʦʚʦʜ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʧʨʦʛʨʝʚʘ ʣʶʙʳʭ ʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʭ ʘʨʤʠʨʦʚʘʥʠʷ ʠ 

ʢʦʥʬʠʛʫʨʘʮʠʠ. ʊʘʢ ʢʘʢ ʦʙʳʯʥʦ ʪʘʢʠʝ ʧʨʦʚʦʜʘ ʥʘʨʝʟʘʶʪ ʥʘ ʦʪʨʝʟʢʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ ʠ 

ʧʦʜʢʣʶʯʘʶʪ ʯʝʨʝʟ ʧʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʠʣʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʦʚʦʜʘ ʨʘʩʯʝʪʥʦʡ 

ʜʣʠʥʳ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʦʪ ʩʝʪʠ 220ɺ. ʆʜʥʘʢʦ ʢʨʘʡʥʝ ʚʘʞʥʦ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʝʩʪʠ 

ʧʨʘʚʠʣʴʥʳʝ ʨʘʩʯʝʪʳ ʠ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʛʫʣʠʨʦʚʢʫ ʧʦʜʘʚʘʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ (ʩʠʣʫ ʪʦʢʘ), 

ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʛʨʝʚʘ ʠʣʠ ʧʝʨʝʛʦʨʘʥʠʷ ʧʨʦʚʦʜʦʚ. ʊʘʢʞʝ ʚʘʞʥʦ ʚʦʚʨʝʤʷ ʧʨʝʜʦʪʚʨʘʱʘʪʴ 

ʣʶʙʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʠʟʦʣʷʮʠʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠ ʢʨʝʧʣʝʥʠʠ ʧʨʦʚʦʜʦʚ, ʫʢʣʘʜʢʝ 

ʙʝʪʦʥʘ, ʫʩʪʨʦʡʩʪʚʘ ʦʧʘʣʫʙʢʠ. ʉʦʙʣʶʜʝʥʠʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʚʩʝʛʦ ʤʝʪʦʜʘ.  

ʇʨʝʠʤʫʱʝʩʪʚʘ ʧʨʦʛʨʝʚʘ ʧʨʦʚʦʜʦʤ: ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ; ʚʳʩʦʢʘʷ ʪʝʧʣʦʚʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ;  

ʅʝʜʦʩʪʘʪʢʠ ʧʨʦʛʨʝʚʘ ʧʨʦʚʦʜʦʤ: ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʚʦʜʘ; 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʧʦʥʠʞʘʶʱʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʩʨʝʜʩʪʚʘ ʪʝʧʣʦʚʦʡ ʟʘʱʠʪʳ, ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʙʝʣʠ ʠ ʪ.ʜ.); ʪʨʫʜʦʝʤʢʦʩʪʴ 

ʫʢʣʘʜʢʠ. 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʦʭʨʘʥʠʪʴ ʟʘʜʘʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʙʝʪʦʥʘ ʷʚʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʥʝʛʦ ʠʥʬʨʘʢʨʘʩʥʳʤ ʠʟʣʫʯʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʠʤʝʝʪ ʩʚʦʡʩʪʚʦ ʧʦʛʣʦʱʘʪʴʩʷ ʪʝʣʘʤʠ ʠ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ʀʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʩʧʝʢʪʨʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʯʘʩʪʦʪʦʡ ʠ ʜʣʠʥʦʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ (ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʠʥʬʨʘʢʨʘʩʥʳʝ ʦʙʦʛʨʝʚʘʪʝʣʠ) ʨʘʩʧʦʣʘʛʘʶʪ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʊʝʧʣʦ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ ʢ ʟʘʣʠʪʦʤʫ ʵʣʝʤʝʥʪʫ ʧʝʨʝʜʘʝʪʩʷ ʤʛʥʦʚʝʥʥʦ. ɿʘʪʝʤ 

ʪʝʣʦ ʧʨʦʛʨʝʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ. ɼʣʷ ʵʣʝʢʪʨʦʪʝʨʤʦʦʙʨʘʙʦʪʢʠ 

ʙʝʪʦʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʊʕʅʳ ʤʦʱʥʦʩʪʴʶ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʢɺʪ, ʩ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʠʟʣʫʯʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 600 ʜʦ 2500 ʂ. ʆʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʝʨʳʤ 

ʠʟʣʫʯʘʶʱʠʤ ʪʝʣʘʤ. ʇʦʢʨʳʚ ʦʧʘʣʫʙʢʫ ʯʝʨʥʳʤ ʮʚʝʪʦʤ, ʤʦʞʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʛʨʝʚʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʝʝ ʧʦʛʣʦʱʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʧʨʦʛʨʝʚʘ: ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʪʘʶʪ ʦʪ ʩʝʪʝʡ ʩ ʥʝʙʦʣʴʰʠʤʠ 

ʥʘʧʨʷʞʝʥʠʷʤʠ (ʤʘʣʳʝ ʵʥʝʨʛʦʟʘʪʨʘʪʳ); ʦʪʩʫʪʩʪʚʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʚʳʩʦʢʘʷ 

ʪʝʧʣʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ.  

ʅʝʜʦʩʪʘʪʢʠ ʠʥʬʨʘʢʨʘʩʥʦʛʦ ʧʨʦʛʨʝʚʘ: ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʘʷ ʨʘʙʦʯʘʷ ʧʣʦʱʘʜʴ ʠ 

ʛʣʫʙʠʥʘ ʧʨʦʛʨʝʚʘ ʦʜʥʦʛʦ ʠʟʣʫʯʘʪʝʣʷ; ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʤʝʱʝʥʠʷ ʫʩʪʘʥʦʚʦʢ 

(ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ). 

ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʟʘʣʦʛʦʤ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʚ ʟʠʤʥʠʝ ʧʝʨʠʦʜʳ ʛʦʜʘ. ʆʜʥʦ ʠʟ ʦʩʥʦʚʥʳʭ 

ʫʩʣʦʚʠʡ ʟʠʤʥʝʛʦ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ð ʵʪʦ ʤʷʛʢʠʡ ʨʝʞʠʤ ʧʨʦʛʨʝʚʘ, ʧʦʜ ʢʦʪʦʨʳʤ 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʤʝʜʣʝʥʥʳʡ ʧʦʜʲʝʤ ʪʝʤʧʝʨʘʪʫʨʳ (ʥʝ ʙʦʣʝʝ 10ï 15 oʉ/ʯʘʩ), ʧʨʝʧʷʪʩʪʚʫʶʱʠʡ 

ʥʝʛʘʪʠʚʥʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʪʨʫʢʪʫʨʝ ʙʝʪʦʥʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʫʣʷ ʧʦʚʝʨʭʥʦʩʪʠ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʆʜʥʘʢʦ ʦʜʥʠʤ ʧʨʦʛʨʝʚʦʤ ʙʝʪʦʥʘ ʟʘ ʩʯʝʪ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠʣʠ 

ʫʪʝʧʣʠʪʝʣʝʡ ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʪʨʝʙʫʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʩʦʙʝʥʥʦ ʩ ʫʯʝʪʦʤ ʨʦʩʪʘ 

ʪʘʨʠʬʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. ʆʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʪʠʚʦʤʦʨʦʟʥʳʭ ʜʦʙʘʚʦʢ. ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʘʤʝʨʟʘʥʠʷ ʚʦʜʳ ʚ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʙʝʪʦʥʥʳʭ ʨʘʙʦʪ ʠ 

ʪʚʝʨʜʝʥʠʝ ʙʝʪʦʥʘ ʜʘʞʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʘ ʜʦʩʪʠʞʝʥʠʝ ʢʨʠʪʠʯʝʩʢʦʡ 

ʧʨʦʯʥʦʩʪʠ ʚ ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. 
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ʉʣʝʧʳʥʠʥʘ ʊ.ʅ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 
ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʩʦʭʨʘʥʠʣʠʩʴ ʧʘʤʷʪʥʠʢʠ ʘʨʭʠʪʝʢʪʫʨʳ: 

ʢʦʤʧʣʝʢʩ ʟʘʚʦʜʦʫʧʨʘʚʣʝʥʠʷ, ʟʘʚʦʜʩʢʘʷ ʧʣʦʪʠʥʘ, ʟʘʚʦʜʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ ʨʘʟʥʳʭ ʣʝʪ. ʉʨʝʜʠ 

ʥʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʨʫʩʩʢʦʛʦ ʢʣʘʩʩʠʮʠʟʤʘ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢʠʝ ʧʦʩʪʨʦʡʢʠ 

ʢʘʢ ʟʘʚʦʜʩʢʘʷ ʢʦʥʪʦʨʘ, ʟʘʚʦʜʩʢʦʡ ʛʦʩʧʠʪʘʣʴ, ʢʦʨʧʫʩ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʜʨʫʛʠʝ ʧʦʩʪʨʦʡʢʠ 

ʛʦʨʦʜʘ. 

ɺ ʢʦʥʮʝ XIXïʥʘʯʘʣʝ XX ʚʝʢʦʚ ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʧʦʷʚʠʣʦʩʴ ʥʝʤʘʣʦ ʥʦʚʳʭ ʢʘʤʝʥʥʳʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. ʅʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤʠ ʠʟ ʥʠʭ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʝʤʩʢʫʶ ʙʦʣʴʥʠʮʫ 

ʧʦ ʫʣʠʮʝ ʊʘʛʠʣʴʩʢʦʡ, ʟʝʤʩʢʦʝ ʫʯʠʣʠʱʝ ʥʘ ɺʳʝ (ʥʳʥʝ ʧʨʦʬʪʝʭʫʯʠʣʠʱʝ ˉ 59), ʨʝʘʣʴʥʦʝ 

ʫʯʠʣʠʱʝ (ʛʦʨʥʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʪʝʭʥʠʢʫʤ ʠʤ. ʏʝʨʝʧʘʥʦʚʳʭ), ʛʦʨʦʜʩʢʦʝ ʫʯʠʣʠʱʝ 

(ʋʨʘʣʴʩʢʘʷ, 4), ʟʝʤʩʢʠʡ ʜʦʤ (ʋʨʘʣʴʩʢʘʷ, 8). 

ʉ ʧʦʣʥʳʤ ʦʩʥʦʚʘʥʠʝʤ ʟʘʥʝʩʝʥʦ ʚ ʩʧʠʩʦʢ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʧʘʤʷʪʥʠʢʦʚ ʛʦʨʦʜʘ ʟʜʘʥʠʝ 

ɸʣʝʢʩʘʥʜʨʦ-ʅʝʚʩʢʦʡ ʮʝʨʢʚʠ ʥʘ ɻʘʣʴʷʥʢʝ. ʇʦʩʪʨʦʝʥʥʦʝ ʚ 70-ʝ ʛʦʜʳ XIX ʚʝʢʘ ʧʦ ʪʠʧʦʚʦʤʫ 

ʧʨʦʝʢʪʫ, ʦʥʦ ʙʣʘʛʦʜʘʨʷ ʫʜʘʯʥʦ ʚʳʙʨʘʥʥʦʤʫ ʤʝʩʪʫ ʠ ʨʘʩʧʦʣʦʞʝʥʠʶ ʫʜʠʚʠʪʝʣʴʥʦ ʦʨʛʘʥʠʯʥʦ 

ʚʧʠʩʘʣʦʩʴ ʚ ʦʙʱʠʡ ʩʠʣʫʵʪ ʩʝʣʝʥʠʷ, ʦʙʦʛʘʪʠʚ ʠ ʫʢʨʘʩʠʚ ʝʛʦ. "ɻʘʣʴʷʥʩʢʘʷ ʮʝʨʢʦʚʴ", ʢʘʢ ʝʝ 

ʦʙʳʯʥʦ ʥʘʟʳʚʘʶʪ, ʚ ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ ʙʫʜʝʪ ʨʝʩʪʘʚʨʠʨʦʚʘʥʘ. 

ʇʦʜʨʦʙʥʝʝ ʭʦʪʝʣʦʩʴ ʙʳ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʧʘʤʷʪʥʠʢʘʭ ʘʨʭʠʪʝʢʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʩʦʭʨʘʥʠʣʠʩʴ ʜʦ ʥʘʰʠʭ ʜʥʝʡ ʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ. ʀʟʚʝʩʪʥʫʶ 

ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʜʦʤ ˉ 21 ʧʦ ʫʣ. ʂ. 

ʄʘʨʢʩʘ, ʚʳʩʪʨʦʝʥʥʳʡ ʚ ʩʪʠʣʝ "ʤʦʜʝʨʥ" (ʩʠʣʴʥʦ ʧʝʨʝʩʪʨʦʝʥʥʳʡ ʚ 30-ʝ ʛʦʜʳ) ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʭʦʨʦʰʦ ʩʦʭʨʘʥʠʚʰʠʝʩʷ ʜʦʤʘ ʧʦ ʫʣʠʮʝ ʂ. ʄʘʨʢʩʘ, 39 ʠ ʧʨʦʩʧʝʢʪʫ ʃʝʥʠʥʘ, 7 ï ʪʠʧʠʯʥʳʝ 

ʦʙʨʘʟʮʳ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʵʢʣʝʢʪʠʢʠ. 

ɼʦʤ ʟʦʣʦʪʦʧʨʦʤʳʰʣʝʥʥʠʢʘ ʊʨʝʫʭʦʚʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʚ ʥʘʯʘʣʝ ʍʍ ʚʝʢʘ. ʂʘʤʝʥʥʳʡ 

ʪʨʝʭʵʪʘʞʥʳʡ ʜʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʩʪʨʦʝʥʥʳʡ ʦʙʲʝʤ ʥʘʜ ʦʩʦʙʥʷʢʦʤ ʚ ʩʪʠʣʝ ʤʦʜʝʨʥ 

ʥʘʯʘʣʘ XX ʚ. ɿʘʥʠʤʘʝʪ ʙʦʢʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʥʘ ʫʯʘʩʪʢʝ. ʅʘ ʢʨʘʩʥʫʶ ʣʠʥʠʶ ʫʣʠʮʳ ʚʳʭʦʜʠʪ 

ʘʩʠʤʤʝʪʨʠʯʥʳʤ ʜʚʫʭʯʘʩʪʥʳʤ ʛʣʘʚʥʳʤ ʬʘʩʘʜʦʤ ʨʘʟʥʦʩʪʠʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. ʌʘʩʘʜ ʨʘʩʯʣʝʥʝʥ 

ʧʣʦʩʢʠʤʠ ʧʠʣʷʩʪʨʘʤʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʟʘʢʣʶʯʝʥʳ ʝʱʝ ʜʚʘ ʦʢʥʘ ʧʝʨʚʦʛʦ ʵʪʘʞʘ. ʇʘʨʘʜʥʳʡ 

ʚʭʦʜ ʩ ʢʨʳʣʴʮʦʤ ʚʳʜʝʣʝʥ ʧʦʨʪʘʣʦʤ, ʥʘʜ ʢʦʪʦʨʳʤ ʧʦʤʝʱʝʥ ʘʨʦʯʥʳʡ ʬʨʦʥʪʦʥ, ʫʢʨʘʰʝʥʥʳʡ 

ʨʝʣʴʝʬʦʤ ʩ ʩʫʭʘʨʠʢʘʤʠ. ɺ ʪʠʤʧʘʥ ʬʨʦʥʪʦʥʘ ʚʧʠʩʘʥʘ ʩʠʤʤʝʪʨʠʯʥʘʷ ʢʦʤʧʦʟʠʮʠʷ ʠʟ ʪʨʝʭ 
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ʘʨʦʯʥʳʭ ʨʝʣʴʝʬʦʚ ʩ ʣʝʧʥʳʤ ʜʝʢʦʨʦʤ. ɼʚʫʭʩʪʚʦʨʯʘʪʘʷ ʜʚʝʨʴ ʩ ʦʩʪʝʢʣʝʥʝʥʠʝʤ, ʛʨʘʬʠʯʝʩʢʠʤ 

ʣʠʥʝʡʥʳʤ ʨʠʩʫʥʢʦʤ ʧʝʨʝʧʣʝʪʦʚ ʠ ʥʠʞʥʝʡ ʯʘʩʪʠ ʩʪʚʦʨʦʢ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʪʠʣʠʩʪʠʢʠ 

ʤʦʜʝʨʥʘ.  

ʉʨʝʜʠ ʟʘʩʪʨʦʡʢʠ 1930-ʭ ʛʦʜʦʚ ʚʳʜʝʣʷʝʪʩʷ ʛʦʨʦʜʩʢʘʷ ʙʦʣʴʥʠʮʘ ˉ 1, ʟʜʘʥʠʝ ʢʦʪʦʨʦʡ 

ʟʘʤʢʥʫʣʦ ʫʛʦʣ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʫʣʠʮʳ ʄʘʢʩʘʨʝʚʘ ʠ ʧʨʦʩʧʝʢʪʘ ɺʘʛʦʥʦʩʪʨʦʠʪʝʣʝʡ. ɺ 

ʤʘʪʝʨʠʘʣʘʭ 1930-ʭ ʛʦʜʦʚ ʦʥʦ ʫʧʦʤʠʥʘʣʦʩʴ ʢʘʢ çʨʘʡʦʥʥʘʷ ʙʦʣʴʥʠʮʘè. ɸʚʪʦʨ ʧʨʦʝʢʪʘ ʥʝ 

ʫʩʪʘʥʦʚʣʝʥ. ɿʜʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʪʨʘʜʠʮʠʷʭ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ ʠ ʦʪʣʠʯʘʣʦʩʴ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴʶ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʥʘʫʛʦʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚʳʷʚʣʷʶʱʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʨʝʰʝʥʠʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. ʇʣʘʩʪʠʢʘ ʬʘʩʘʜʘ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʝʥʜʝʥʮʠʠ ʩʚʦʙʦʜʥʦʛʦ ʠ ʞʠʚʦʧʠʩʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ. ɼʣʷ 

ʟʜʘʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠ ʮʠʨʢʫʣʴʥʳʭ ʬʦʨʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʧʨʠʝʤʘʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʣʘʥʠʨʦʚʢʠ ʩʦʦʨʫʞʝʥʠʷ ʚ ʜʫʭʝ ʩʦʚʝʪʩʢʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʦʩʤʳʩʣʝʥʠʠ ʦʙʨʘʟʦʚ ʚʨʝʤʝʥʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ʉʨʝʜʠ ʜʦʚʦʝʥʥʳʭ ʧʦʩʪʨʦʝʢ ɺʘʛʦʥʢʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʠ ʠʩʪʦʨʠʠ ʢʨʘʷ, ʥʝʣʴʟʷ ʧʨʦʡʪʠ ʤʠʤʦ ʜʦʤʘ ʠʥʞʝʥʝʨʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ, ʠʟʚʝʩʪʥʦʛʦ ʪʘʢʞʝ ʢʘʢ ʜʦʤ ʜʠʨʝʢʮʠʠ. ʕʪʦ ʩʦʦʨʫʞʝʥʠʝ, ʧʨʠʟʥʘʥʥʦʝ 

ʧʘʤʷʪʥʠʢʦʤ ʘʨʭʠʪʝʢʪʫʨʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʦ ʧʦ ʫʣ. ʀʣʴʠʯʘ, 2.

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʙʳʣʦ ʟʘʚʝʨʰʝʥʦ ʚ 1935 ʛʦʜʫ. ɺ ʩʣʝʜʫʶʱʝʤ ʛʦʜʫ ʜʦʤ 

ʩʜʘʣʠ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɺ ʨʘʟʥʦʝ ʚʨʝʤʷ ʟʜʝʩʴ ʞʠʣʠ ʨʫʢʦʚʦʜʠʪʝʣʠ ʨʘʡʦʥʘ ʠ ʋʨʘʣʚʘʛʦʥʟʘʚʦʜʘ. 

ʇʨʠʢʘʟ ʦ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʜʦʤʘ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ ʦʪʜʘʣ ʉʝʨʛʦ 

ʆʨʜʞʦʥʠʢʠʜʟʝ. ʎʝʣʴʶ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʣʦ ʟʘʢʨʝʧʠʪʴ ʥʘ ʋʨʘʣʚʘʛʦʥʟʘʚʦʜʝ ʠʥʞʝʥʝʨʥʳʝ 

ʢʘʜʨʳ. ɼʦʤ ʩʪʘʣ ʦʜʥʠʤ ʠʟ ʧʦʩʣʝʜʥʠʭ ʚ ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʧʘʤʷʪʥʠʢʦʚ ʢʦʥʩʪʨʫʢʪʠʚʠʟʤʘ ð 

ʵʧʦʭʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʙʲʷʚʣʝʥʘ çʯʫʞʜʦʡè ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʠʜʝʝ ʩʪʘʣʠʥʩʢʠʭ ʚʨʝʤʸʥ. 

ɺʳʥʝʩʝʥʥʳʡ ʥʘ ʢʦʥʩʦʣʠ ʫʛʣʦʚʦʡ ʙʘʣʢʦʥ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʦʞʠʚʣʝʥʠʷ ʩʪʨʦʛʦʛʦ ʩʠʣʫʵʪʘ 

ʟʜʘʥʠʷ. ɻʣʘʚʥʳʡ ʚʭʦʜ ʬʣʘʥʢʠʨʫʶʪ ʤʘʩʩʠʚʥʳʝ ʪʷʞʝʣʦʚʝʩʥʳʝ ʧʠʣʦʥʳ, ʥʘʜ ʢʦʪʦʨʳʤʠ 

ʚʦʟʚʳʰʘʶʪʩʷ ʜʚʝ ʘʨʢʠ ʩ ʣʝʥʪʦʯʥʳʤ ʯʣʝʥʝʥʠʝʤ. ʀʟʥʘʯʘʣʴʥʦ ʧʠʣʦʥʳ ʜʦʣʞʥʳ ʙʳʣʠ ʚʝʥʯʘʪʴ 

ʬʠʛʫʨʳ ʨʘʙʦʯʠʭ, ʥʦ ʩʢʫʣʴʧʪʦʨʳ, ʚʳʧʦʣʥʷʶʱʠʝ ʜʝʢʦʨʘʪʠʚʥʫʶ ʦʪʜʝʣʢʫ ʜʦʤʘ, ʟʘʤʝʥʠʣʠ 

ʠʭ ʥʘ ʦʛʨʦʤʥʳʝ ʰʘʨʳ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʰʠ ʜʥʠ ʟʜʘʥʠʝ ʜʦʰʣʦ ʙʝʟ ʰʘʨʦʚ ʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʥʝ ʩʦʭʨʘʥʠʣʘʩʴ ʧʨʝʞʥʷʷ ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ. 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʘʩʠʚʳʭ ʟʜʘʥʠʡ ɼʟʝʨʞʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʝʪʩʷ ɼʚʦʨʝʮ 

ʢʫʣʴʪʫʨʳ ʠʤʝʥʠ ʆʢʫʥʝʚʘ. ʇʨʦʝʢʪ ʟʜʘʥʠʷ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʨʠʤʩʢʦʤ ʩʪʠʣʝ ʩʦʟʜʘʥ ʤʦʩʢʦʚʩʢʠʤ 

ʘʨʭʠʪʝʢʪʦʨʦʤ, ɿʘʣʝʩʩʢʦʡ ʕʤʤʦʡ ʄʠʭʘʡʣʦʚʥʦʡ. ʉʝʛʦʜʥʷ ʩʦʦʨʫʞʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʧʘʤʷʪʥʠʢʘʤ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚʝʣʦʩʴ ʩ 1951 ʛʦʜʘ, ʢʦʛʜʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ 

ʟʘʢʣʘʜʢʘ ʬʫʥʜʘʤʝʥʪʘ, ʧʦ 1958 ʛʦʜ. ɸʨʭʠʪʝʢʪʫʨʥʘʷ ʟʘʢʦʥʯʝʥʥʦʩʪʴ ʠ ʚʝʣʠʯʝʩʪʚʝʥʥʘʷ ʢʨʘʩʦʪʘ 

ʩʜʝʣʘʣʠ ʟʜʘʥʠʝ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʜʦʤʠʥʘʥʪʦʡ ɺʘʛʦʥʢʠ ʥʘ ʜʦʣʛʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʘ ʙʦʛʘʪʩʪʚʦ ʠ 

ʩʪʨʦʡʥʦʩʪʴ ʠʥʪʝʨʴʝʨʦʚ ʚʧʝʯʘʪʣʷʶʪ ʠ ʩʝʛʦʜʥʷ. ɼʣʷ ʦʬʦʨʤʣʝʥʠʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʟʜʘʥʠʷ 

ʢʦʤʧʣʝʢʩʘ ʠʩʧʦʣʴʟʦʚʘʥ ʚʝʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʨʪʠʢ ʩ ʜʚʫʤʷ ʨʷʜʘʤʠ ʢʦʣʦʥʥ. ɹʦʢʦʚʳʝ ʬʣʠʛʝʣʠ, 

ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ ʩ ʮʝʥʪʨʘʣʴʥʳʤ ʢʦʨʧʫʩʦʤ ʧʝʨʝʭʦʜʘʤʠ ʠ ʠʤʝʶʪ ʦʪʜʝʣʴʥʳʝ ʤʘʣʳʝ 

ʧʦʨʪʠʢʠ, ʦʙʨʘʟʫʶʪ ʜʚʘ ʚʥʫʪʨʝʥʥʠʭ ʜʚʦʨʠʢʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʝʙʦʣʴʰʠʝ 

ʫʶʪʥʳʝ ʦʙʟʦʨʥʳʝ ʧʣʦʱʘʜʢʠ, ʧʝʨʝʜ ʧʦʨʪʠʢʘʤʠ ʩʣʝʛʢʘ ʧʦʜʥʷʪʳ ʧʘʥʜʫʩʳ ʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʦʛʨʘʞʜʘʶʱʠʝ ʙʘʣʶʩʪʨʘʜʳ. ɺʦ ʚʥʫʪʨʝʥʥʝʡ ʦʪʜʝʣʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʨʦʛʠʝ ʧʨʠʨʦʜʥʳʝ 

ʤʘʪʝʨʠʘʣʳ: ʜʫʙ ʠ ʫʨʘʣʴʩʢʠʡ ʤʨʘʤʦʨ. ʎʝʥʪʨʘʣʴʥʦʝ ʬʦʡʝ ʫʢʨʘʰʝʥʦ ʚʝʣʠʯʝʩʪʚʝʥʥʳʤʠ 

ʣʶʩʪʨʘʤʠ. ɺ ʘʥʩʘʤʙʣʝ, ʠʤʝʶʱʝʤ ʩʣʦʞʥʫʶ ʧʣʘʥʠʨʦʚʢʫ, ʠʤʝʝʪʩʷ ʪʝʘʪʨʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʥʘ 

800 ʤʝʩʪ, ʪʘʥʮʝʚʘʣʴʥʳʡ ʟʘʣ, ʙʠʙʣʠʦʪʝʢʘ, ʢʨʫʞʢʦʚʳʝ ʢʦʤʥʘʪʳ, ʘ ʪʘʢʞʝ ʩʧʦʨʪʠʚʥʳʡ ʠ 

ʚʳʩʪʘʚʦʯʥʳʡ ʟʘʣʳ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʤʧʣʝʢʩʘ ʩʦʧʨʦʚʦʞʜʘʣʦʩʴ ʮʝʣʳʤ ʨʷʜʦʤ ʦʩʣʦʞʥʝʥʠʡ, 

ʥʦ ʚʩʝ ʞʝ, ʮʝʥʦʡ ʥʝʚʝʨʦʷʪʥʳʭ ʫʩʠʣʠʡ, ʫʜʘʣʦʩʴ ʟʘʚʝʨʰʠʪʴ ʚʩʝ ʦʪʜʝʣʦʯʥʳʝ ʨʘʙʦʪʳ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ ɿʘʣʝʩʩʢʦʡ. 

ʇʦʩʪʨʦʝʥʥʳʡ ʚ 1952-1953 ʛʦʜʘʭ ɼʚʦʨʝʮ ʢʫʣʴʪʫʨʳ çʄʝʪʘʣʣʫʨʛè ʧʦʟʞʝ ʙʳʣ 

ʧʝʨʝʠʤʝʥʦʚʘʥ ʚ çɼʚʦʨʝʮ ʢʫʣʴʪʫʨʳ ʅʊʄʂè, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʩʷ ʢʘʢ çʎʝʥʪʨ 

ʢʫʣʴʪʫʨʳ ʠ ʠʩʢʫʩʩʪʚʘè. ɸʚʪʦʨ ʧʨʦʝʢʪʘ ʘʨʭʠʪʝʢʪʦʨ ɺ.ɺ. ɽʤʝʣʴʷʥʦʚ. ɼʚʦʨʝʮ ʢʫʣʴʪʫʨʳ 

ʧʦʩʪʨʦʝʥ ʚ ʬʦʨʤʝ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʫʚʝʥʯʘʥ ʨʦʪʦʥʜʦʡ, ʦʙʥʝʩʝʥʥʦʡ ʢʦʣʦʥʥʘʜʦʡ. ɻʣʘʚʥʳʡ 
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ʬʘʩʘʜ ʦʬʦʨʤʣʝʥ ʚʦʩʴʤʠʢʦʣʦʥʥʳʤ ʧʦʨʪʠʢʦʤ. ɼʨʫʛʠʝ ʬʘʩʘʜʳ ʜʝʢʦʨʠʨʦʚʘʥʳ ʧʠʣʷʩʪʨʘʤʠ ʠ 

ʧʦʣʫʢʦʣʦʥʥʘʤʠ. 

ɺʩʣʝʜ ʟʘ ʥʠʤ ʚ 1955 ʛ. ʅʠʞʥʝʤ ʊʘʛʠʣʝ ʩʪʨʦʠʣʩʷ ʪʝʘʪʨ ʠʤ. ɼ.ʅ. ʄʘʤʠʥʘ-ʉʠʙʠʨʷʢʘ ʧʦ 

ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨ ɸ. ʊʘʨʘʩʝʥʢʦ. ʊʝʘʪʨ ʨʘʟʤʝʱʝʥ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʜʠʥ ʠʟ 

ʚʘʞʥʳʭ ʝʛʦ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠ ʦʙʲʝʤʥʳʭ ʫʟʣʦʚ ʛʦʨʦʜʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɿʜʘʥʠʝ ʦʨʛʘʥʠʟʫʝʪ 

ʧʣʦʱʘʜʴ ʚʤʝʩʪʝ ʩ ʧʘʤʷʪʥʠʢʦʤ, ʨʘʟʤʝʱʝʥʥʳʤ ʧʝʨʝʜ ʥʠʤ, ʠ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚ 

ʧʣʘʥʠʨʦʚʢʝ ʮʝʥʪʨʘ ʛʦʨʦʜʘ. ʕʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʝʦʢʣʘʩʩʠʮʠʟʤʘ ʦʪʣʠʯʘʝʪʩʷ ʪʨʠʫʤʬʘʣʴʥʦ-

ʪʦʨʞʝʩʪʚʝʥʥʳʤʠ ʘʨʭʠʪʝʢʪʫʨʥʳʤʠ ʬʦʨʤʘʤʠ, ʚʳʧʦʣʥʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʪʨʘʜʠʮʠʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʦʨʜʝʨʦʚ. ʕʪʘ ʣʠʥʠʷ ʨʘʟʚʠʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ 

ʧʨʦʭʦʜʠʣʘ ʚ ʘʨʭʠʪʝʢʪʫʨʝ ʨʷʜʘ ʷʨʢʠʭ ʧʨʦʠʟʚʝʜʝʥʠʡ ʥʝʦʢʣʘʩʩʠʮʠʟʤʘ, ʪʘʢʠʭ ʢʘʢ ɼʚʦʨʝʮ 

ʢʫʣʴʪʫʨʳ ʋʨʘʣʚʘʛʦʥʟʘʚʦʜʘ ʠʤ. ʀ.ɺ. ʆʢʫʥʝʚʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʧʨʦʝʢʪʫ ʘʨʭʠʪʝʢʪʦʨʘ ʕ.ʄ. 

ɿʘʣʝʩʩʢʦʡ (ʄʦʩʢʚʘ, 1958 ʛ.) 

ʆʙʨʘʱʝʥʠʝ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ ʢʣʘʩʩʠʮʠʟʤʘ 

ʧʨʦʜʦʣʞʠʣʦʩʴ ʠ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʧʦʩʪʨʦʡʢʘʭ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ 1960-ʭ ʛʦʜʦʚ. ʃʠʥʠʷ 

ʥʝʦʢʣʘʩʩʠʮʠʟʤʘ ʧʨʦʜʦʣʞʘʣʘʩʴ ʚ ʪʨʘʢʪʦʚʢʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʠ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ ʠ 

ʦʪʯʝʪʣʠʚʦ ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʟʜʘʥʠʠ ʄʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʪʝʭʥʠʢʫʤʘ ï ʥʳʥʝ ʌʘʢʫʣʴʪʝʪ 

ʅʊʀ ʋɻʊʋ ʋʇʀ (1958 ʛ.). ɻʣʘʚʥʳʡ ʩʨʝʜʥʠʡ ʦʙʲʝʤ ʵʪʦʛʦ ʟʜʘʥʠʷ, ʚʳʜʝʣʝʥʥʳʡ ʨʘʟʤʝʨʘʤʠ, 

ʧʦʣʫʯʠʣ ʰʝʩʪʠʢʦʣʦʥʥʳʡ ʧʦʨʪʠʢ, ʧʨʦʧʦʨʮʠʠ ʢʦʪʦʨʦʛʦ ʪʱʘʪʝʣʴʥʦ ʚʳʚʝʨʝʥʳ, ʘ ʦʨʜʝʨʥʳʝ 

ʬʦʨʤʳ ʚʦʩʧʨʦʠʟʚʝʜʝʥʳ ʜʝʪʘʣʴʥʦ, ʭʦʪʷ ʠ ʩ ʦʪʪʝʥʢʦʤ ʥʝʢʦʪʦʨʦʡ ʩʪʠʣʠʟʘʮʠʠ. 

ʉʨʝʜʠ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʍʍI ʚʝʢʝ ʥʝʣʴʟʷ ʥʝ ʚʩʧʦʤʥʠʪʴ 

ʄʫʟʝʡ-ʫʩʘʜʴʙʫ çɼʝʤʠʜʦʚʩʢʘʷ ʜʘʯʘè. ʄʫʟʝʡ-ʫʩʘʜʴʙʘ çɼʝʤʠʜʦʚʩʢʘʷ ʜʘʯʘè ð ʤʫʟʝʡ ʚ 

ʙʳʚʰʝʡ ʟʘʛʦʨʦʜʥʦʡ ʫʩʘʜʴʙʝ ʇʘʚʣʘ ʇʘʚʣʦʚʠʯʘ ɼʝʤʠʜʦʚʘ, ʂʥʷʟʷ ʉʘʥ-ɼʦʥʘʪʦ ʚ ʅʠʞʥʝʤ 

ʊʘʛʠʣʝ. ʄʫʟʝʡ-ʫʩʘʜʴʙʘ ʥʘʭʦʜʠʪʩʷ ʚ ʛʦʨʦʜʝ ʅʠʞʥʠʡ ʊʘʛʠʣ, ʊʘʛʠʣʩʪʨʦʝʚʩʢʦʤ ʨʘʡʦʥʝ ʛʦʨʦʜʘ, 

ʥʘ ʫʣʠʮʝ ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʦʡ, 5ʘ, ʥʘ ʄʘʣʦʡ ʂʫʰʚʝ. ʄʫʟʝʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚʦʟʣʝ ʊʘʛʠʣʴʩʢʦʛʦ 

ʧʨʫʜʘ, ʧʨʠ ʚʲʝʟʜʝ ʚ ʎʝʥʪʨ ʛʦʨʦʜʘ. ʄʫʟʝʡ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʥʠʞʥʝʪʘʛʠʣʴʩʢʦʛʦ ʤʫʟʝʡʥʦʛʦ 

ʦʙʲʝʜʠʥʝʥʠʷ çʄʫʟʝʷ-ʟʘʧʦʚʝʜʥʠʢʘ Ăɻʦʨʥʦʟʘʚʦʜʩʢʦʡ ʋʨʘʣñè. 

ʄʫʟʝʡ-ʫʩʘʜʴʙʘ çɼʝʤʠʜʦʚʩʢʘʷ ʜʘʯʘè ð ʵʪʦ ʢʦʤʧʣʝʢʩ ʠʟ ʪʨʸʭ ʢʘʤʝʥʥʳʭ ʟʜʘʥʠʡ ʚ 

ʩʪʠʣʝ ɸʤʧʠʨ ʚʦʟʣʝ ʊʘʛʠʣʴʩʢʦʛʦ ʧʨʫʜʘ. ʋʩʘʜʴʙʫ ʦʢʨʫʞʘʝʪ ʥʝʙʦʣʴʰʦʡ ʧʘʨʢ, ʠʤʝʥʫʝʤʳʡ 

ʩʘʜʦʤ ɼʝʤʠʜʦʚʩʢʦʡ ʜʘʯʠ. ʂʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʛʣʘʚʥʦʛʦ, ʜʚʫʭʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ ʠ ʜʚʫʭ 

ʦʜʥʦʵʪʘʞʥʳʭ ʬʣʠʛʝʣʝʡ. ɻʣʘʚʥʦʝ ʟʜʘʥʠʝ ʧʦʩʝʨʝʜʠʥʝ ʠʤʝʝʪ ʙʘʰʝʥʢʫ ʩ ʙʦʣʴʰʠʤ ʰʧʠʣʝʤ ʩ 

ʬʣʶʛʝʨʦʤ. ɽʩʣʠ ʩʤʦʪʨʝʪʴ ʥʘ ʫʩʘʜʴʙʫ ʩʦ ʩʪʦʨʦʥʳ ʫʣʠʮʳ ʂʨʘʩʥʦʛʚʘʨʜʝʡʩʢʦʡ, ʢʘʞʝʪʩʷ, ʙʫʜʪʦ 

ʙʳ ʟʜʘʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʵʪʘʞʥʦʝ, ʢʨʳʣʴʮʦ ʫʩʘʜʴʙʳ ʩʦ ʩʪʦʨʦʥʳ ʫʣʠʮʳ ʚʝʜʸʪ ʧʨʷʤʦ ʥʘ ʚʪʦʨʦʡ 

ʵʪʘʞ. ʉʦ ʩʪʦʨʦʥʳ ʧʨʫʜʘ ʟʜʘʥʠʝ ʚʳʛʣʷʜʠʪ ʢʘʢ ʜʚʫʭʵʪʘʞʥʦʝ, ʠ ʚʭʦʜ ʚ ʥʝʛʦ ʩ ʵʪʦʡ ʩʪʦʨʦʥʳ 

ʚʝʜʸʪ ʥʘ ʧʝʨʚʳʡ ʵʪʘʞ. ʉʦ ʩʪʦʨʦʥʳ ʧʨʫʜʘ ʥʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʡ ʙʘʣʢʦʥ ʩ ʚʠʜʦʤ 

ʥʘ ʧʨʫʜ, ʃʠʩʴʶ ʛʦʨʫ ʠ ʉʪʘʨʫʶ ɻʘʣʴʷʥʢʫ. ʇʦ ʫʛʣʘʤ ʠ ʩʪʳʢʘʤ ʢʨʳʰʠ ʟʜʘʥʠʝ ʫʢʨʘʰʝʥʦ 

ʜʝʢʦʨʘʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. 

ɼʚʘ ʬʣʠʛʝʣʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʛʣʘʚʥʦʛʦ ʟʜʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ ʦʜʥʦʵʪʘʞʥʳʝ ʜʦʤʠʢʠ. ʌʣʠʛʝʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʤʥʦʛʦ ʙʣʠʞʝ ʢ ʧʨʫʜʫ, ʯʝʤ 

ʛʣʘʚʥʦʝ ʟʜʘʥʠʝ ʤʫʟʝʷ. ʄʝʞʜʫ ʥʠʤʠ, ʧʝʨʝʜ ʚʭʦʜʦʤ ʚ ʛʣʘʚʥʦʝ ʟʜʘʥʠʝ ʚʳʤʦʱʝʥʘ ʙʨʫʩʯʘʪʢʦʡ 

ʥʝʙʦʣʴʰʘʷ ʧʣʦʱʘʜʢʘ ʩ ʢʣʫʤʙʘʤʠ ʧʦ ʫʛʣʘʤ. ɺʩʝ ʪʨʠ ʟʜʘʥʠʷ ʚʳʢʨʘʰʝʥʳ ʚ ʞʸʣʪʳʡ ʮʚʝʪ, 

ʧʝʩʦʯʥʦʛʦ ʦʪʪʝʥʢʘ, ʢʨʦʚʣʷ ʢʨʳʰ ʚʩʝʭ ʪʨʸʭ ʟʜʘʥʠʡ ʠ ʰʧʠʣʷ ʛʣʘʚʥʦʛʦ ʤʝʪʘʣʣʠʯʝʩʢʠʝ, 

ʙʦʨʜʦʚʦʛʦ ʮʚʝʪʘ. ʆʪ ʛʣʘʚʥʦʛʦ ʟʜʘʥʠʷ ʢ ʧʨʫʜʫ ʚʝʜʸʪ ʜʦʨʦʞʢʘ ʜʦ ʢʘʤʝʥʥʦʡ ʧʨʠʩʪʘʥʠ, 

ʮʝʥʪʨʘʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʦʡ ʵʪʦ ʩʤʦʪʨʦʚʘʷ ʧʣʦʱʘʜʢʘ ʩ ʦʛʨʘʞʜʝʥʠʝʤ, ʧʦ ʦʙʝʠʤ ʝʸ ʩʪʦʨʦʥʘʤ 

ʢ ʧʨʫʜʫ ʩʧʫʩʢʘʶʪʩʷ ʜʚʝ ʣʝʩʪʥʠʮʳ. ɺʜʦʣʴ ʜʦʨʦʞʢʠ ʜʦ ʧʨʠʩʪʘʥʠ ʠ ʧʝʨʝʜ ʛʣʘʚʥʳʤ ʟʜʘʥʠʝʤ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʬʦʥʘʨʝʡ ʥʘ ʩʪʦʣʙʘʭ ʚ ʩʪʘʨʠʥʥʦʤ ʝʚʨʦʧʝʡʩʢʦʤ ʩʪʠʣʝ. ʉʦ ʩʪʦʨʦʥʳ 

ʫʣʠʮʳ, ʧʝʨʝʜ ʢʨʳʣʴʮʦʤ ʫʩʘʜʴʙʳ ʪʘʢʞʝ ʝʩʪʴ ʧʣʦʱʘʜʢʘ. ʆʪ ʦʙʝʠʭ ʧʣʦʱʘʜʦʢ ʠʜʫʪ ʘʣʣʝʠ ʧʦ 

ʩʘʜʫ ʫʩʘʜʴʙʳ. ʇʦʩʨʝʜʠ ʩʘʜʘ ʨʘʩʧʦʣʦʞʝʥʘ ʙʝʪʦʥʥʘʷ ʩʢʫʣʴʧʪʫʨʘ, ʦʩʪʘʚʰʘʷʩʷ ʩ ʩʦʚʝʪʩʢʠʭ 

ʚʨʝʤʸʥ, ʠʟʦʙʨʘʞʘʶʱʘʷ ʦʙʥʘʞʸʥʥʫʶ ʧʘʨʫ ʩʪʦʷʱʝʛʦ ʶʥʦʰʠ ʠ ʩʠʜʷʱʝʡ ʜʝʚʫʰʢʠ. ɺʩʷ 

ʫʩʘʜʴʙʘ ʠ ʩʘʜ ʦʪʜʝʣʝʥʳ ʦʪ ʫʣʠʮʳ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʚʠʪʳʤ ʟʘʙʦʨʦʤ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʛʣʘʚʥʦʛʦ 

ʟʜʘʥʠʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʢʘʙʠʥʝʪ ʧʝʨʚʦʛʦ ʚʣʘʜʝʣʴʮʘ ʫʩʘʜʴʙʳ ð ʛʦʨʥʦʛʦ ʠʥʞʝʥʝʨʘ ʌʦʪʠʷ 

ʐʚʝʮʦʚʘ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʞʝ ʥʘʭʦʜʠʪʩʷ ʟʘʣ ʜʣʷ ʧʨʝʟʝʥʪʘʮʠʡ ð çɼʝʤʠʜʦʚʩʢʠʡè ʟʘʣ. ɺ ʦʜʥʦʤ 

https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D0%BC%D0%B8%D0%B4%D0%BE%D0%B2,_%D0%9F%D0%B0%D0%B2%D0%B5%D0%BB_%D0%9F%D0%B0%D0%B2%D0%BB%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%9A%D0%BD%D1%8F%D0%B7%D1%8C_%D0%A1%D0%B0%D0%BD-%D0%94%D0%BE%D0%BD%D0%B0%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB
https://ru.wikipedia.org/wiki/%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB%D1%81%D1%82%D1%80%D0%BE%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9_%D1%80%D0%B0%D0%B9%D0%BE%D0%BD_(%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB)
https://ru.wikipedia.org/w/index.php?title=%D0%A3%D0%BB%D0%B8%D1%86%D0%B0_%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B3%D0%B2%D0%B0%D1%80%D0%B4%D0%B5%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_(%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%80%D0%BD%D0%BE%D0%B7%D0%B0%D0%B2%D0%BE%D0%B4%D1%81%D0%BA%D0%BE%D0%B9_%D0%A3%D1%80%D0%B0%D0%BB
https://ru.wikipedia.org/wiki/%D0%90%D0%BC%D0%BF%D0%B8%D1%80
https://ru.wikipedia.org/wiki/%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB_(%D1%80%D0%B5%D0%BA%D0%B0)
https://ru.wikipedia.org/w/index.php?title=%D0%A3%D0%BB%D0%B8%D1%86%D0%B0_%D0%9A%D1%80%D0%B0%D1%81%D0%BD%D0%BE%D0%B3%D0%B2%D0%B0%D1%80%D0%B4%D0%B5%D0%B9%D1%81%D0%BA%D0%B0%D1%8F_(%D0%9D%D0%B8%D0%B6%D0%BD%D0%B8%D0%B9_%D0%A2%D0%B0%D0%B3%D0%B8%D0%BB)&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%8C%D1%8F_%D0%B3%D0%BE%D1%80%D0%B0
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D1%86%D0%BE%D0%B2,_%D0%A4%D0%BE%D1%82%D0%B8%D0%B9_%D0%98%D0%BB%D1%8C%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%A8%D0%B2%D0%B5%D1%86%D0%BE%D0%B2,_%D0%A4%D0%BE%D1%82%D0%B8%D0%B9_%D0%98%D0%BB%D1%8C%D0%B8%D1%87
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ʠʟ ʦʜʥʦʵʪʘʞʥʳʭ ʬʣʠʛʝʣʝʡ (ʶʞʥʦʤ) ʨʘʩʧʦʣʦʞʝʥʘ ʢʫʭʥʷ ʩ ʧʦʛʨʝʙʦʤ; ʚ ʜʨʫʛʦʤ (ʩʝʚʝʨʥʦʤ) 

ʬʣʠʛʝʣʝ ð ʧʦʤʝʱʝʥʠʝ ʜʣʷ ʩʦʪʨʫʜʥʠʢʦʚ ʤʫʟʝʷ ʠ ʦʭʨʘʥʳ. 

ʉʨʘʚʥʝʥʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʫʧʦʤʷʥʫʪʳʭ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʧʦʩʣʝʚʦʝʥʥʦʛʦ 

ʚʨʝʤʝʥʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʪʨʘʢʪʦʚʢʘ ʢʣʘʩʩʠʯʝʩʢʠʭ ʘʨʭʠʪʝʢʪʫʨʥʳʭ ʬʦʨʤ ʚ ʜʦʚʦʝʥʥʦʝ ʠ 

ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ ʨʘʟʣʠʯʘʣʘʩʴ. ɺ ʜʦʚʦʝʥʥʦʝ ʚʨʝʤʷ ʦʥʘ ʥʝʩʣʘ ʩʠʤʚʦʣʠʯʝʩʢʠʝ ʩʤʳʩʣʳ, 

ʚʳʨʘʞʘʶʱʠʝ ʩʪʨʝʤʣʝʥʠʝ ʢ ʧʨʦʛʨʝʩʩʫ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʚʝʨʰʝʥʩʪʚʫ. ɺ 

ʧʦʩʣʝʚʦʝʥʥʦʝ ʚʨʝʤʷ ʚ ʩʦʦʨʫʞʝʥʠʷʭ ʥʝʦʢʣʘʩʩʠʮʠʟʤʘ ʚʳʨʘʟʠʣʦʩʴ ʩʪʨʝʤʣʝʥʠʝ ʢ 

ʪʨʘʜʠʮʠʦʥʥʳʤ ʬʦʨʤʘʤ ʧʨʝʢʨʘʩʥʦʛʦ ʢʘʢ ʚʝʯʥʦʛʦ ʩʪʨʝʤʣʝʥʠʷ ʯʝʣʦʚʝʢʘ ʢ ʛʘʨʤʦʥʠʠ. 

ʊʨʘʢʪʦʚʢʘ ʪʨʘʜʠʮʠʦʥʥʳʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʪʳʩʷʯʝʣʝʪʠʡ, ʚ ʩʝʨʝʜʠʥʝ XX ʩʪʦʣʝʪʠʷ ʧʨʠʥʷʣʘ ʥʦʚʳʡ ʭʘʨʘʢʪʝʨ, ʚʳʨʘʟʠʚʰʠʡʩʷ ʚ ʥʝʢʦʪʦʨʦʡ 

ʫʧʨʦʱʝʥʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʪʠʧʠʟʘʮʠʝʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʜʝʪʘʣʝʡ ʠ ʠʭ ʤʦʥʪʠʨʦʚʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 

ɺ 1950-60-ʝ ʛʦʜʳ, ʩ ʨʘʟʚʠʪʠʝʤ ʠʥʜʫʩʪʨʠʠ ʧʦʩʣʝʚʦʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʤ 

ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʝ ʤʦʪʠʚʳ 

ʜʦʤʠʥʠʨʦʚʘʣʠ ʠ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʠʤʚʦʣʦʤ ʧʨʦʛʨʝʩʩʘ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ ʘʨʭʠʪʝʢʪʫʨʘ ʛʦʨʦʜʘ 

ʨʘʟʚʠʚʘʣʘʩʴ ʢʘʢ ʞʠʣʘʷ ʩʨʝʜʘ ʩ ʟʘʩʪʨʦʡʢʦʡ ʧʨʦʠʟʚʝʜʝʥʠʷʤʠ ʥʝʦʢʣʘʩʩʠʮʠʟʤʘ, ʦʩʚʷʱʝʥʥʳʤʠ 

ʵʩʪʝʪʠʯʝʩʢʠʤʠ ʦʙʨʘʟʘʤʠ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʦʰʣʦʛʦ. ʕʪʠ ʜʚʘ ʧʦʪʦʢʘ 

ʫʨʘʚʥʦʚʝʰʠʚʘʣʠʩʴ ʩʚʦʠʤʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʧʨʝʜʝʣʷʷ ʮʝʣʦʩʪʥʦʩʪʴ 

ʢʫʣʴʪʫʨʳ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. ʍʫʜʦʞʝʩʪʚʝʥʥʘʷ ʢʫʣʴʪʫʨʘ, ʢʘʢ ʚʩʝʦʙʲʝʤʣʶʱʝʝ 

ʷʚʣʝʥʠʝ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʠ ʦʙʱʝʩʪʚʘ, ʚʦ ʚʪʦʨʦʡ ʪʨʝʪʠ XX ʩʪʦʣʝʪʠʷ ʦʪʣʠʯʘʣʘʩʴ ʧʦʣʷʨʥʦʩʪʴʶ 

ʩʚʦʠʭ ʩʪʠʣʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʠʭ ʚʟʘʠʤʥʳʤ ʧʨʠʪʷʞʝʥʠʝʤ, ʦʙʫʩʣʦʚʣʝʥʥʳʤ 

ʩʚʷʟʘʥʥʦʩʪʴʶ ʧʦʣʷʨʠʟʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʢʫʣʴʪʫʨʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʠʩʪʦʨʠʠ. 

ʊʘʢʦʝ ʚʠʜʝʥʠʝ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʥʘʩʣʝʜʠʷ ʋʨʘʣʘ ʩʝʨʝʜʠʥʳ 

XX ʚʝʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʘʨʭʠʪʝʢʪʫʨʥʦʡ ʩʨʝʜʳ 

ʥʘʩʪʦʷʱʝʛʦ. ʀʟʫʯʝʥʠʝ ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ ʛʦʨʦʜʘ ʅʠʞʥʝʛʦ ʊʘʛʠʣʘ ʩʦʚʝʪʩʢʦʛʦ 

ʧʝʨʠʦʜʘ, ʜʦʧʦʣʥʷʝʪ ʠ ʚʳʷʚʣʷʝʪ ʮʝʥʥʦʩʪʴ ʝʛʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʛʦ ʥʘʩʣʝʜʠʷ. 
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ʫʧʨʦʯʥʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʟʜʘʥʠʷ, ʩʥʠʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʶ. 

ʊʘʢʞʝ ʜʨʝʥʘʞ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʱʘʜʦʢ ʠ ʜʦʨʦʛ ʫʯʘʩʪʢʘ ʚ ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʥʠʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, ʟʘʱʠʪʳ ʬʫʥʜʘʤʝʥʪʘ 

ʠ ʧʦʜʚʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʦʪ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʛʠ. ʃʦʢʘʣʴʥʳʝ ʜʨʝʥʘʞʥʳʝ ʩʠʩʪʝʤʳ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʱʝʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʟʘʩʪʨʦʡʢʠ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʵʬʬʝʢʪʘ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ ʦʧʨʘʚʜʘʥʦ. 

ʂʦʥʩʪʨʫʢʮʠʠ ʜʨʝʥʘʞʝʡ ʠ ʫʩʪʨʦʡʩʪʚʦ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʧʦʜʟʝʤʥʦʡ ʯʘʩʪʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʉʅʠʇ 2.06.15 - 85, ʘ ʪʘʢʞʝ ʉʅʠʇ 

2.06.14 - 85 ʠ ʉʅʠʇ II-52 - 74. 

ɼʣʷ ʫʩʪʨʦʡʩʪʚʘ ʜʨʝʥʘʞʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʨʦʝʢʪ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʠʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʨʝʥ, ʛʣʫʙʠʥʘ ʠʭ ʟʘʣʝʛʘʥʠʷ, ʫʢʣʦʥʳ, 

ʫʩʪʨʦʡʩʪʚʦ ʢʘʥʘʣʦʚ, ʧʦʜʙʦʨ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ ʠ ʤʘʪʝʨʠʘʣʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʫʨʦʚʥʷ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʫʚʣʘʞʥʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ, ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥ ʜʨʝʥʘʞ ʧʦʚʝʨʭʥʦʩʪʠ ʫʯʘʩʪʢʘ (ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʜʨʝʥʘʞ) ʠʣʠ ʛʣʫʙʠʥʥʳʡ ʜʨʝʥʘʞ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʨʝʥʘʞʝʡ ʚʢʣʶʯʘʝʪ ʚʳʙʦʨ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʠʧʘ ʜʨʝʥʘʞʥʦʡ ʩʠʩʪʝʤʳ, 

ʪʨʘʩʩʠʨʦʚʘʥʠʝ ʩʝʪʠ ʚ ʧʣʘʥʝ, ʧʨʦʚʝʜʝʥʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ. 

ɼʨʝʥʘʞ ʧʨʠʤʝʥʷʝʪʩʷ ʩ ʮʝʣʴʶ ʟʘʱʠʪʳ ʦʪ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʦʜʳ ʚ ʩʦʦʨʫʞʝʥʠʷ, 

ʩʦʭʨʘʥʝʥʠʷ ʠ ʫʧʨʦʯʥʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʟʜʘʥʠʷ, ʩʥʠʞʝʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ 

ʢʦʥʩʪʨʫʢʮʠʶ. ʊʘʢʞʝ ʜʨʝʥʘʞ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʣʦʱʘʜʦʢ ʠ ʜʦʨʦʛ ʫʯʘʩʪʢʘ ʚ 

ʩʫʭʦʤ ʩʦʩʪʦʷʥʠʠ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʛʥʠʚʘʥʠʷ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚʳʩʘʞʝʥʥʳʭ ʨʘʩʪʝʥʠʡ, 

ʟʘʱʠʪʳ ʬʫʥʜʘʤʝʥʪʘ ʠ ʧʦʜʚʘʣʴʥʳʭ ʧʦʤʝʱʝʥʠʡ ʦʪ ʠʟʙʳʪʦʯʥʦʡ ʚʣʘʛʠ. ʃʦʢʘʣʴʥʳʝ ʜʨʝʥʘʞʥʳʝ 

ʩʠʩʪʝʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʙʱʝʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʟʘʩʪʨʦʡʢʠ ʥʝ ʤʦʞʝʪ ʜʘʪʴ ʥʝʦʙʭʦʜʠʤʦʛʦ ʵʬʬʝʢʪʘ ʠʣʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝ 

ʦʧʨʘʚʜʘʥʦ. 

ɺ ʩʦʩʪʘʚ ʩʭʝʤʳ ʜʨʝʥʘʞʝʡ ʚʭʦʜʷʪ ʩʠʩʪʝʤʳ ʜʨʝʥʘʞʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʱʝʝ 

ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʤʝʩʪʥʳʝ ʜʨʝʥʘʞʠ ʜʣʷ ʟʘʱʠʪʳ ʦʪ 

ʧʦʜʪʦʧʣʝʥʠʷ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.  

ʂ ʜʨʝʥʘʞʘʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʦʙʱʝʝ ʧʦʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʦʪʥʦʩʷʪʩʷ 

ʜʨʝʥʘʞʠ: ʛʦʣʦʚʥʦʡ ʠʣʠ ʙʝʨʝʛʦʚʦʡ; ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʡ. ʂ ʤʝʩʪʥʳʤ ʜʨʝʥʘʞʘʤ ʦʪʥʦʩʷʪʩʷ 

ʜʨʝʥʘʞʠ: ʢʦʣʴʮʝʚʦʡ; ʧʨʠʩʪʝʥʥʳʡ; ʧʣʘʩʪʦʚʳʡ.  

ʂ ʤʝʩʪʥʳʤ ʜʨʝʥʘʞʘʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʜʨʝʥʘʞʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʟʘʱʠʪʳ 

ʦʪʜʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ: ʜʨʝʥʘʞ ʧʦʜʟʝʤʥʳʭ ʢʘʥʘʣʦʚ; ʜʨʝʥʘʞ ʧʨʠʷʤʢʦʚ; ʜʦʨʦʞʥʳʡ 

ʜʨʝʥʘʞ; ʜʨʝʥʘʞ ʟʘʩʳʧʘʝʤʳʭ ʨʝʯʝʢ, ʨʫʯʴʝʚ, ʣʦʛʦʚ ʠ ʦʚʨʘʛʦʚ; ʦʪʢʦʩʥʳʡ ʠ ʟʘʩʪʝʥʥʳʡ. 

ʇʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʚʳʜʝʣʷʶʪ: ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʜʨʝʥʘʞ 

(ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʪʨʫʙʯʘʪʳʭ ʠʣʠ ʛʘʣʝʨʝʡʥʳʭ ʜʨʝʥ, ʢʘʥʘʚ ʠ ʣʦʪʢʦʚ), 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʜʨʝʥʘʞ (ʩʠʩʪʝʤʘ ʩʢʚʘʞʠʥ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʢʦʣʣʝʢʪʦʨʦʤ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʚʦʜʘ 

ʦʪʢʘʯʠʚʘʝʪʩʷ ʥʘʩʦʩʥʳʤ ʘʛʨʝʛʘʪʦʤ ʠʣʠ ʦʪʜʝʣʴʥʳʤ ʥʘʩʦʩʦʤ ʥʘ ʢʘʞʜʦʡ ʩʢʚʘʞʠʥʝ) ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʜʨʝʥʘʞ (ʩʦʯʝʪʘʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʜʨʝʥʫ ʩ ʨʷʜʦʤ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʜʨʝʥʘʞʥʳʭ ʢʦʣʦʜʮʝʚ). 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʝʢʪʘ ʜʨʝʥʘʞʘ ʥʝʦʙʭʦʜʠʤʳ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ ʠ ʤʘʪʝʨʠʘʣʳ: 

ʪʝʭʥʠʯʝʩʢʦʝ ʟʘʢʣʶʯʝʥʠʝ ʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; ʧʣʘʥ ʪʝʨʨʠʪʦʨʠʠ 

ʚ ʤʘʩʰʪʘʙʝ 1:500 ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠ ʧʨʦʝʢʪʠʨʫʝʤʳʤʠ ʟʜʘʥʠʷʤʠ ʠ ʧʦʜʟʝʤʥʳʤʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ; ʧʨʦʝʢʪ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʣʴʝʬʘ; ʧʣʘʥʳ ʠ ʦʪʤʝʪʢʠ ʧʦʣʦʚ ʧʦʜʚʘʣʴʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʠ ʧʦʜʧʦʣʠʡ ʟʜʘʥʠʡ; ʧʣʘʥʳ, ʨʘʟʨʝʟʳ ʠ ʨʘʟʚʝʨʪʢʠ ʬʫʥʜʘʤʝʥʪʦʚ ʟʜʘʥʠʡ; ʧʣʘʥʳ, 

ʧʨʦʜʦʣʴʥʳʝ ʧʨʦʬʠʣʠ ʠ ʨʘʟʨʝʟʳ ʧʦʜʟʝʤʥʳʭ ʢʘʥʘʣʦʚ. 

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʟʘʢʣʶʯʝʥʠʠ ʦ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʜʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʛʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʫʯʘʩʪʢʘ ʠ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ.  

ɺ ʨʘʟʜʝʣʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ:  

ï ʧʨʠʯʠʥʳ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 
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ï ʨʝʞʠʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʦʪʤʝʪʢʠ ʧʦʷʚʠʚʰʝʛʦʩʷ, ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʠ ʨʘʩʯʝʪʥʦʛʦ 
ʫʨʦʚʥʝʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʚ ʥʝʦʙʭʦʜʠʤʳʭ ʩʣʫʯʘʷʭ ʚʳʩʦʪʘ ʟʦʥʳ ʢʘʧʠʣʣʷʨʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ 

ʛʨʫʥʪʘ;  

ï ʜʘʥʥʳʝ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ʟʘʢʣʶʯʝʥʠʝ ʦʙ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ 
ʦʪʥʦʰʝʥʠʶ ʢ ʙʝʪʦʥʘʤ ʠ ʨʘʩʪʚʦʨʘʤ.  

ɺ ʛʝʦʣʦʛʦ-ʣʠʪʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʜʝʣʝ ʜʘʝʪʩʷ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʩʪʨʦʝʥʠʷ ʫʯʘʩʪʢʘ. ɺ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʛʨʫʥʪʦʚ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʳ:  

ï ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ;  

ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʬʠʣʴʪʨʘʮʠʠ ʧʝʩʯʘʥʳʭ ʛʨʫʥʪʦʚ ʠ ʩʫʧʝʩʝʡ;  

ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʨʠʩʪʦʩʪʠ ʠ ʚʦʜʦʦʪʜʘʯʠ; ʫʛʦʣ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʢʦʩʘ ʠ ʥʝʩʫʱʘʷ 
ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʫʥʪʦʚ.  

ʂ ʟʘʢʣʶʯʝʥʠʶ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʝʟʳ ʠ 

"ʢʦʣʦʥʢʠ" ʛʨʫʥʪʦʚ ʧʦ ʙʫʨʦʚʳʤ ʩʢʚʘʞʠʥʘʤ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʨʘʟʨʝʟʦʚ ʧʦ ʪʨʘʩʩʘʤ ʜʨʝʥʘʞʝʡ.  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʚ ʩʣʦʞʥʳʭ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʜʣʷ ʧʨʦʝʢʪʦʚ 

ʜʨʝʥʠʨʦʚʘʥʠʷ ʢʚʘʨʪʘʣʦʚ ʠ ʤʠʢʨʦʨʘʡʦʥʦʚ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʢʣʶʯʝʥʠʶ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʠʣʦʞʝʥʳ ʢʘʨʪʘ ʛʠʜʨʦʠʟʦʛʠʧʩ ʠ ʢʘʨʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʫʥʪʦʚ. 

ɺ ʩʣʫʯʘʝ ʦʩʦʙʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʫʩʪʨʦʡʩʪʚʫ ʜʨʝʥʘʞʘ, ʚʳʟʳʚʘʝʤʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ 

ʫʩʣʦʚʠʷʤʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʘʱʠʱʘʝʤʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʵʪʠ ʪʨʝʙʦʚʘʥʠʷ ʜʦʣʞʥʳ 

ʙʳʪʴ ʠʟʣʦʞʝʥʳ ʟʘʢʘʟʯʠʢʦʤ ʚ ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʨʝʥʘʞʝʡ.  
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ʀʚʘʥʦʚʘ ɸ.ʉ. 

ɹʠʟʷʝʚ ʉ.ɸ. 
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʠʭ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʢʘʯʝʩʪʚ, ʘ ʪʘʢʞʝ 

ʧʦʚʳʰʝʥʠʝ ʢʦʤʬʦʨʪʥʦʩʪʠ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʚʘʞʥʫʶ ʩʦʩʪʘʚʥʫʶ ʯʘʩʪʴ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʩʦʟʜʘʥʠʶ, ʨʘʟʚʠʪʠʶ 



80 
 

ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʨʝʰʝʥʠʷ ʞʠʣʠʱʥʦʡ ʧʨʦʙʣʝʤʳ ʠ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʦʛʦ ʠ ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʘʥʠʝ ï ʬʫʥʜʘʤʝʥʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʦʡ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ 

ʧʨʝʜʚʠʜʝʥʠʠ ʝʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʚʝʜʝʥʠʷ ʠ ʦʩʦʙʝʥʥʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ 

ʠ ʩʦʦʨʫʞʝʥʠʡ. 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʫʩʠʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʠ ʬʫʥʜʘʤʝʥʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʪʝʭʥʦʣʦʛʠʷ ʨʘʙʦʪ 

ʧʦ ʫʩʠʣʝʥʠʶ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʯʠʥ, ʚʳʟʳʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ. 

ɺʩʝ ʩʧʦʩʦʙʳ ʫʩʠʣʝʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʩʥʦʚʘʥʠʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: 

ï ʫʩʠʣʝʥʠʝ ʧʫʪʝʤ ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ; 

ï ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʠ ʦʩʥʦʚʘʥʠʡ ʛʣʫʙʠʥʥʳʤ ʫʧʣʦʪʥʝʥʠʝʤ ʛʨʫʥʪʦʚ. 

ʋʩʠʣʝʥʠʝ ʦʩʥʦʚʘʥʠʝ ʧʫʪʝʤ ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʚʷʟʳʚʘʥʠʠ ʯʘʩʪʠʮ 

ʛʨʫʥʪʘ. ɿʘʢʨʝʧʣʝʥʠʝ ʧʦʚʳʰʘʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʧʨʦʯʥʦʩʪʴ, ʚʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʟʘʢʨʝʧʣʝʥʠʷ ʠ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʛʨʫʥʪʝ, 

ʤʝʪʦʜʳ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʚʠʜʘ: ʭʠʤʠʯʝʩʢʠʝ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ. 

ʍʠʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ, ʢ ʧʝʨʚʦʡ ʦʪʥʦʩʷʪʩʷ ʩʧʦʩʦʙʳ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʠʣʠʢʘʪʥʳʝ ʨʘʩʪʚʦʨʳ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʝ, ʢʦ ʚʪʦʨʦʡ ï ʩʧʦʩʦʙʳ, 

ʧʨʠʤʝʥʷʶʱʠʝ ʦʨʛʘʥʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ (ʘʢʨʠʣʦʚʳʝ, ʢʘʨʙʦʤʠʜʥʳʝ, 

ʨʝʟʦʨʮʠʥʬʦʨʤʘʣʴʜʝʛʠʜʥʳʝ, ʬʫʨʘʥʦʚʳʝ ʩʤʦʣʳ ʠ ʪ.ʧ.). 

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʠ ʟʦʥ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʩʥʦʚʘʥʠʷ, ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʬʫʥʜʘʤʝʥʪʘ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘʛʨʫʟʦʢ.  

ʂ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʘʤ ʟʘʢʨʝʧʣʝʥʠʷ ʛʨʫʥʪʦʚ ʦʪʥʦʩʠʪʩʷ ʮʝʤʝʥʪʘʮʠʷ, 

ʛʨʫʥʪʦʮʝʤʝʥʪʘʮʠʷ, ʙʠʪʫʤʠʥʠʟʘʮʠʷ ʠ ʛʣʠʥʠʟʘʮʠʷ. 

ʊʝʨʤʠʯʝʩʢʦʝ ʟʘʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʦʚ (ʦʙʞʠʛ) ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠ 

ʟʘʢʨʝʧʣʝʥʠʠ ʧʨʦʩʘʜʦʯʥʳʭ ʛʨʫʥʪʦʚ. ɺ ʧʨʦʙʫʨʝʥʥʳʭ ʚ ʛʨʫʥʪʝ ʩʢʚʘʞʠʥʘʭ ʩʞʠʛʘʶʪ 

ʛʘʟʦʦʙʨʘʟʥʦʝ, ʞʠʜʢʦʝ ʠʣʠ ʪʚʝʨʜʦʝ ʪʦʧʣʠʚʦ. 

ʂ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʘʤ ʫʩʠʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʦʪʥʦʩʷʪ:  

ï ʛʣʫʙʠʥʥʦʝ ʫʧʨʦʯʥʝʥʠʝ ʦʩʥʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʷʞʫʱʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

ï ʩʧʦʩʦʙ ʫʩʪʨʦʡʩʪʚʘ ʛʨʫʥʪʦʚʳʭ ʩʚʘʡ; 

ï ʫʩʠʣʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʦʚ ʮʝʤʝʥʪʘʮʠʝʡ; 

ï ʫʩʠʣʝʥʠʝ ʪʝʣʘ ʬʫʥʜʘʤʝʥʪʦʚ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʦʚ; 

ï ʫʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʥʳʭ ʨʘʩʪʚʦʨʥʳʭ ʨʫʙʘʰʝʢ; 

ï ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʘ; 

ï ʫʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʦʙʦʡʤʘʤʠ; 

ï ʫʩʠʣʝʥʠʝ ʧʫʪʝʤ ʧʦʜʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜ ʧʦʜʦʰʚʫ 

ʬʫʥʜʘʤʝʥʪʦʚ; 

ï ʠʟʤʝʥʝʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ; 

ï ʫʩʠʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ ʩʚʘʷʤʠ; 

ï ʫʩʠʣʝʥʠʷ ʙʫʨʦʠʥʲʝʢʮʠʦʥʥʳʤʠ ʩʚʘʷʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. 

ʋʩʠʣʝʥʠʝ ʪʝʣʘ ʬʫʥʜʘʤʝʥʪʦʚ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʤʝʨʦʚ. ʉʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʣʠʤʝʨʙʝʪʦʥʦʚ, ʧʦʣʠʤʝʨʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠ ʤʘʩʪʠʢ ʜʣʷ ʟʘʜʝʣʢʠ ʪʨʝʱʠʥ ʚ 

ʪʝʣʝ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʠʥʲʝʮʠʨʦʚʘʥʠʷ ʠʭ ʚʥʫʪʨʴ. ɼʣʷ ʟʘʜʝʣʢʠ ʪʨʝʱʠʥ ʰʠʨʠʥʦʡ 2 ʤʤ ʠ ʙʦʣʝʝ 

ʠ ʨʘʢʦʚʠʥ ʛʣʫʙʠʥʦʡ ʤʝʥʝʝ 50 ʤʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʣʠʤʝʨʨʘʩʪʚʦʨʳ ʠ ʧʦʣʠʤʝʨʤʘʩʪʠʢʠ.  

ɽʩʣʠ ʨʘʟʨʫʰʝʥʠʷ ʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʳ ʠ ʠʤʝʶʪʩʷ ʦʙʥʘʞʝʥʠʷ ʘʨʤʘʪʫʨʳ, 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚʳʧʦʣʥʷʶʪ ʧʦʣʠʤʝʨʙʝʪʦʥʦʤ ʠʣʠ ʧʦʣʠʤʝʨʨʘʩʪʚʦʨʦʤ, ʥʘʥʝʩʝʥʠʝʤ 

ʪʦʨʢʨʝʪʙʝʪʦʥʘ. ʇʨʠ ʥʘʣʠʯʠʠ ʧʫʩʪʦʪ, ʪʨʝʱʠʥ ʠ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ ʚʥʫʪʨʠ ʪʝʣʘ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʠʥʲʝʢʮʠʦʥʥʦʝ ʣʝʯʝʥʠʝ ʧʦʣʠʤʝʨʥʳʤʠ ʩʤʝʩʷʤʠ ʩʤʦʣ ʩ ʦʪʚʝʨʜʠʪʝʣʷʤʠ. ɺ 

ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʩʤʦʣ ʠʥʲʝʢʮʠʨʦʚʘʥʠʝ ʠʭ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʝʙʦʣʴʰʠʤʠ 

ʦʙʲʝʤʘʤʠ ʜʝʬʝʢʪʦʚ. 
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ʋʩʪʨʦʡʩʪʚʦ ʟʘʱʠʪʥʳʭ ʨʘʩʪʚʦʨʥʳʭ ʨʫʙʘʰʝʢ. ʉʧʦʩʦʙ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʨʝʤʦʥʪʝ 
ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʥʘʨʫʞʥʳʭ ʧʦʚʨʝʞʜʝʥʠʡ ʬʫʥʜʘʤʝʥʪʦʚ.  

ɼʣʷ ʵʪʦʛʦ ʚ ʢʣʘʜʢʫ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʯʝʨʝʟ 0,5 ʤ ʟʘʜʝʣʳʚʘʶʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʘʥʢʝʨʳ, ʢ ʢʦʪʦʨʳʤ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʘʨʤʘʪʫʨʥʘʷ ʩʝʪʢʘ, ʠ ʟʘʪʝʤ ʥʘʥʦʩʠʪʩʷ ʨʘʩʪʚʦʨ ʥʘ ʢʨʫʧʥʦʤ 

ʧʝʩʢʝ ʧʨʦʩʪʳʤ ʦʰʪʫʢʘʪʫʨʠʚʘʥʠʝʤ ʠʣʠ ʪʦʨʢʨʝʪʠʨʦʚʘʥʠʝʤ. ʀʥʦʛʜʘ ʚʤʝʩʪʦ ʨʘʩʪʚʦʨʘ ʥʘʥʦʩʷʪ 

ʙʝʪʦʥ, ʧʨʠʤʝʥʷʷ ʧʥʝʚʤʦʥʘʙʨʳʟʛ ʠʣʠ ʫʢʣʘʜʢʫ ʚ ʦʧʘʣʫʙʢʫ.  

ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʤʝʨʘʤʠ ʫʩʠʣʝʥʠʷ.  

ʋʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ ʩʚʘʷʤʠ. ʉʚʘʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʝʨʝʜʘʯʠ ʥʘʛʨʫʟʢʠ ʦʪ 
ʬʫʥʜʘʤʝʥʪʦʚ ʥʘ ʙʦʣʝʝ ʧʨʦʯʥʳʝ ʩʣʦʠ ʛʨʫʥʪʘ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʦʩʥʦʚʘʥʠʝ ʠʤʝʝʪ ʚʳʩʦʢʫʶ 

ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʦʩʣʦʞʥʷʶʱʠʝ ʧʨʦʮʝʩʩ ʫʰʠʨʝʥʠʷ ʠʣʠ 

ʟʘʛʣʫʙʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ. 

ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʫʩʠʣʝʥʠʝ ʧʨʦʠʟʚʦʜʷʪ ʜʚʫʤʷ ʧʨʠʝʤʘʤʠ:  

ï ʧʝʨʝʩʘʜʢʦʡ ʬʫʥʜʘʤʝʥʪʘ ʥʘ ʚʳʥʦʩʥʳʝ ʩʚʘʠ  

ï ʧʦʜʚʝʜʝʥʠʝʤ ʩʚʘʡ ʧʦʜ ʧʦʜʦʰʚʫ ʬʫʥʜʘʤʝʥʪʘ.  

ɺʳʥʦʩʥʳʝ ʩʚʘʠ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʘ ʧʦʜʚʦʜʠʤʳʝ, ʧʨʠ 

ʥʠʟʢʦʤ. ɺ ʣʝʥʪʦʯʥʳʭ ʬʫʥʜʘʤʝʥʪʘʭ ʚʳʥʦʩʥʳʝ ʩʚʘʠ ʫʩʪʨʘʠʚʘʶʪʩʷ ʩ ʦʜʥʦʡ ʠʣʠ ʜʚʫʭ ʩʪʦʨʦʥ 

ʬʫʥʜʘʤʝʥʪʘ, ʚ ʩʪʦʣʙʯʘʪʳʭ ʬʫʥʜʘʤʝʥʪʘʭ ʦʥʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʢʘʢ ʩ ʜʚʫʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ 

ʩʪʦʨʦʥ, ʪʘʢ ʠ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ.  

ʇʦʜʚʦʜʠʤʳʝ ʧʦʜ ʧʦʜʦʰʚʫ ʩʚʘʠ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʦʜʠʥ, ʥʝʩʢʦʣʴʢʦ ʨʷʜʦʚ ʠʣʠ 

ʢʫʩʪʘʤʠ. ɻʦʣʦʚʳ ʩʚʘʡ ʩ ʫʩʠʣʠʚʘʝʤʳʤʠ ʬʫʥʜʘʤʝʥʪʘʤʠ ʩʦʝʜʠʥʷʶʪʩʷ ʨʦʩʪʚʝʨʢʘʤʠ, 

ʚʳʧʦʣʥʷʝʤʳʤʠ ʚ ʚʠʜʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʦʷʩʦʚ ʜʣʷ ʣʝʥʪʦʯʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʠʣʠ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʦʙʦʡʤ ʜʣʷ ʩʪʦʣʙʯʘʪʳʭ. ɼʣʠʥʫ ʩʚʘʡ ʥʘʟʥʘʯʘʶʪ ʧʦ ʨʘʩʯʝʪʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʨʫʥʪʦʚ ʠ ʥʘʛʨʫʟʦʢ ʥʘ ʬʫʥʜʘʤʝʥʪ.  

ɺ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʦʩʦʙʦʚ ʫʩʠʣʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ 

ʩʚʘʷʤʠ ʨʘʟʣʠʯʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ.  

ʇʦʜʚʦʜʷ ʠʪʦʛ ʦ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ 

ʨʘʩʧʦʣʘʛʘʝʪ ʤʦʱʥʦʡ ʠʥʜʫʩʪʨʠʘʣʴʥʦʡ ʙʘʟʦʡ ʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʫʩʧʝʰʥʦ ʚʝʩʪʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ 

ʟʜʘʥʠʡ.  

ʆʜʥʘʢʦ ʥʦʚʳʝ, ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʦʙʲʝʤʥʳʝ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. 
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ʉʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ 

ʂʘʰʠʥ ɼ.ʄ. 

ʄʠʭʘʡʣʦʚʘ ɸ.ʀ. 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ  ʵʪʦ ʵʬʬʝʢʪʠʚʥʦʝ (ʨʘʮʠʦʥʘʣʴʥʦʝ) ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʠʠ, 

ʠʣʠ çʧʷʪʳʡ ʚʠʜ ʪʦʧʣʠʚʘè  ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʫʨʦʚʥʷ ʧʦʪʨʝʙʣʝʥʠʷ ʵʥʝʨʛʠʠ ʚ ʟʜʘʥʠʷʭ ʣʠʙʦ ʧʨʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʕʪʘ ʦʪʨʘʩʣʴ ʟʥʘʥʠʡ ʥʘʭʦʜʠʪʩʷ ʥʘ ʩʪʳʢʝ ʠʥʞʝʥʝʨʠʠ, ʵʢʦʥʦʤʠʢʠ, 

ʶʨʠʩʧʨʫʜʝʥʮʠʠ ʠ ʩʦʮʠʦʣʦʛʠʠ. 

ɼʣʷ ʥʘʩʝʣʝʥʠʷ  ʵʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʢʦʤʤʫʥʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʜʣʷ ʩʪʨʘʥʳ 

 ʵʢʦʥʦʤʠʷ ʨʝʩʫʨʩʦʚ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʦʩʦʙʥʦʩʪʠ, ʜʣʷ ʵʢʦʣʦʛʠʠ  ʦʛʨʘʥʠʯʝʥʠʝ ʚʳʙʨʦʩʘ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ  ʩʥʠʞʝʥʠʝ ʠʟʜʝʨʞʝʢ ʥʘ ʪʦʧʣʠʚʦ ʠ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʭ ʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡè ʠʣʠ çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʜʦʤè (çʵʢʦʜʦʤè) ï ʵʪʦ ʜʨʫʞʝʩʪʚʝʥʥʳʡ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʝ ʠ ʯʝʣʦʚʝʢʫ ʪʠʧ ʞʠʣʠʱʘ, ʨʘʜʠʢʘʣʴʥʦ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʡ ʠ 

ʤʘʣʦʦʪʭʦʜʥʳʡ; ʩ ʘʚʪʦʥʦʤʥʳʤʠ ʠʣʠ ʢʦʣʣʝʢʪʠʚʥʳʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ, ʪʦ ʝʩʪʴ ʥʝ ʪʨʝʙʫʶʱʠʡ ʛʠʛʘʥʪʩʢʠʭ ʠʥʞʝʥʝʨʥʳʭ ʩʝʪʝʡ, ʩʠʩʪʝʤ ʠ 

ʦʙʩʣʫʞʠʚʘʶʱʝʡ ʠʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʢʦʤʬʦʨʪʥʳʡ ʠ ʟʜʦʨʦʚʳʡ. 

ɺ ʵʢʦʜʦʤʝ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʨʝʰʝʥʠʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠ, ʪʘʢʠʭ ʢʘʢ ʩʦʣʥʮʝ, ʚʝʪʝʨ, ʚʦʜʘ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʉʚʝʪ, ʢʦʪʦʨʳʡ ʠʟʣʫʯʘʝʪ ʩʦʣʥʮʝ ʥʘ ʟʝʤʣʝ, ʧʨʠ 

ʧʦʤʦʱʠ ʧʘʩʩʠʚʥʳʭ, ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ. ʂ 

ʧʘʩʩʠʚʥʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʟʜʘʥʠʷ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʶʪ ʪʘʢʠʝ 

ʩʪʨʦʡʤʘʪʝʨʠʘʣʳ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʦʛʣʦʱʘʶʪ ʵʥʝʨʛʠʶ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢ ʘʢʪʠʚʥʳʤ ʩʠʩʪʝʤʘʤ ʦʪʥʦʩʷʪʩʷ ʢʦʣʣʝʢʪʦʨʳ, ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʱʠʝ 

ʩʦʣʥʝʯʥʫʶ ʨʘʜʠʘʮʠʶ ʚ ʵʥʝʨʛʠʶ, ʘ ʪʘʢʞʝ ʬʦʪʦʵʣʝʤʝʥʪʳ, ʢʦʥʚʝʨʪʠʨʫʶʱʠʝ ʝʝ ʚ 

ʵʣʝʢʪʨʠʯʝʩʪʚʦ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʢʘʢ ʧʨʘʚʠʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ 

ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʚʳʜʝʣʷʶʪ ʘʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ.  ɺ ʘʢʪʠʚʥʫʶ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪ 

ʘʢʢʫʤʫʣʷʪʦʨʳ, ʢʦʣʣʝʢʪʦʨʳ, ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ. ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʦ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ 

ʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ (ʩʦʣʥʝʯʥʫʶ ʙʘʪʘʨʝʶ) 

ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʉʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ (ʦʥʘ ʞʝ ʩʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ) ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʨʘʙʦʪʘʶʱʝʝ ʪʦʣʴʢʦ ʦʪ ʩʦʣʥʝʯʥʦʡ ʵʥʝʨʛʠʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝʩʢʦʣʴʢʦ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʬʦʪʦʷʯʝʝʢ, 

ʧʦʤʝʱʝʥʥʳʭ ʚ ʟʘʱʠʪʥʳʡ ʢʦʨʧʫʩ ʩʦ ʩʪʝʢʣʷʥʥʦʡ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʴʶ. ʌʦʪʦʷʯʝʡʢʠ ʷʚʣʷʶʪʩʷ 

ʥʠʯʝʤ ʠʥʳʤ, ʢʘʢ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤʠ ʤʦʜʫʣʷʤʠ, 

ɺʠʜʳ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ: ʪʦʥʢʦʧʣʝʥʦʯʥʳʝ, ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ, 

ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ. 

ʊʦʥʢʦʧʣʝʥʦʯʥʳʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʊʦʥʢʦʧʣʝʥʦʯʥʳʝ ʙʘʪʘʨʝʠ ʩʦʩʪʦʷʪ ʠʟ ʥʘʪʷʥʫʪʳʭ ʧʣʝʥʦʢ, ʢʦʪʦʨʳʝ ʣʝʛʢʦ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʚ ʣʶʙʦʝ ʫʜʦʙʥʦʝ ʤʝʩʪʦ. ʅʝ ʙʦʷʪʩʷ ʧʳʣʠ ʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʜʘʞʝ ʚ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʦʙʣʘʯʥʫʶ ʧʦʛʦʜʫ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʥʘ 20%. 

ʅʝʜʦʨʦʛʠʝ, ʥʦ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ. 

ʄʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʙʘʪʘʨʝʠ 

ɼʘʥʥʳʡ ʚʠʜ ʙʘʪʘʨʝʡ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʠʟ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʷʯʝʝʢ, ʢʦʪʦʨʳʝ ʟʘʣʠʚʘʶʪʩʷ ʩʠʣʠʢʦʥʦʤ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʡ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʦʥʠ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʫʜʦʭʦʜʩʪʚʝ. ʊʘʢʞʝ ʠʭ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ ʢʨʦʚʣʷʭ. ɽʩʪʝʩʪʚʝʥʥʦ, 

ʩʦʣʥʝʯʥʘʷ ʩʪʦʨʦʥʘ ʢʨʳʰʠ ʙʫʜʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʪʴ, ʥʦ ʝʩʣʠ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ 
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ʥʝʣʴʟʷ ʫʩʪʘʥʦʚʠʪʴ ʙʘʪʘʨʝʠ ʥʘ ʶʞʥʦʡ ʩʪʦʨʦʥʝ, ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʠʭ ʥʘ ʙʦʣʝʝ ʟʘʪʝʥʝʥʥʳʡ 

ʩʢʘʪ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʧʦʤʥʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʩʝʷʥʥʳʡ ʩʚʝʪ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʝʥ. 

ʄʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʙʘʪʘʨʝʠ ʠʤʝʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʫʶ ʤʘʩʩʫ, ʢʦʤʧʘʢʪʥʳ ʚ 

ʨʘʟʤʝʨʘʭ. ʀʭ ʦʪʣʠʯʘʝʪ ʛʠʙʢʦʩʪʴ, ʤʘʣʳʡ ʚʝʩ, ʢʦʤʧʘʢʪʥʦʩʪʴ, ʥʘʜʝʞʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. 

ʇʨʦʩʪʳ ʚ ʤʦʥʪʘʞʝ ʠ ʟʘʚʠʩʷʪ ʦʪ ʧʨʷʤʳʭ ʩʦʣʥʝʯʥʳʭ ʣʫʯʝʡ. ʇʨʠ ʵʪʦʤ ʜʘʞʝ ʣʝʛʢʘʷ ʦʙʣʘʯʥʦʩʪʴ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʝʢʨʘʱʝʥʠʶ ʚʳʨʘʙʦʪʢʠ ʵʥʝʨʛʠʠ. 

ʇʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ 

ʆʪ ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʚ ʷʯʝʡʢʘʭ ʥʘʭʦʜʷʪʩʷ ʢʨʠʩʪʘʣʣʳ, 

ʥʘʧʨʘʚʣʝʥʥʳʝ ʚ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʣʘʚʣʠʚʘʪʴ ʨʘʩʩʝʷʥʥʳʡ ʩʚʝʪ ʠ ʤʝʥʴʰʝ 

ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʷʤʦʛʦ ʦʩʚʝʱʝʥʠʷ. 

ʕʪʠ ʙʘʪʘʨʝʠ ʥʘʤ ʥʘʠʙʦʣʝʝ ʟʥʘʢʦʤʳ ʧʦ ʠʣʣʶʩʪʨʘʮʠʷʤ. ʆʥʠ ʚʳʧʫʩʢʘʶʪʩʷ ʚ ʚʠʜʝ 

ʧʘʥʝʣʝʡ ʙʣʘʛʦʨʦʜʥʦʛʦ ʩʠʥʝʛʦ ʮʚʝʪʘ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʥʝʩʢʦʣʴʢʦ ʜʝʰʝʚʣʝ, ʯʝʤ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʤʦʜʝʣʠ. ʀʭ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʦʩʚʝʱʝʥʠʷ ʜʦʤʦʚ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʠ ʜʘʞʝ ʫʣʠʮ. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ  

ʇʘʥʝʣʴ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥ ʠʟ ʯʠʩʪʦʛʦ ʢʨʝʤʥʠʷ, 

ʩʣʦʞʝʥʥʳʭ ʚʤʝʩʪʝ. ʅʘ ʦʜʥʫ ʧʣʘʩʪʠʥʫ ʥʘʥʦʩʷʪ ʙʦʨ, ʘ ʥʘ ʚʪʦʨʫʶ ʬʦʩʬʦʨ. ɺ ʩʣʦʷʭ, ʧʦʢʨʳʪʳʭ 

ʬʦʩʬʦʨʦʤ, ʚʦʟʥʠʢʘʶʪ ʩʚʦʙʦʜʥʳʝ ʵʣʝʢʪʨʦʥʳ, ʘ ʚ ʧʦʢʨʳʪʳʭ ʙʦʨʦʤ ï ʦʪʩʫʪʩʪʚʫʶʱʠʝ 

ʵʣʝʢʪʨʦʥʳ. ʇʦʜ ʚʣʠʷʥʠʝʤ ʩʦʣʥʝʯʥʦʛʦ ʩʚʝʪʘ ʵʣʝʢʪʨʦʥʳ ʥʘʯʠʥʘʶʪ ʜʚʠʞʝʥʠʝ ʯʘʩʪʠʮ, ʠ ʤʝʞʜʫ 

ʥʠʤʠ ʚʦʟʥʠʢʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʏʪʦʙʳ ʩʥʷʪʴ ʪʦʢ ʩ ʧʣʘʩʪʠʥ ʠʭ ʧʨʦʧʘʠʚʘʶʪ ʪʦʥʢʠʤʠ 

ʧʦʣʦʩʢʘʤʠ ʩʧʝʮʠʘʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʤʝʜʠ. ʆʜʥʦʡ ʢʨʝʤʥʠʝʚʦʡ ʧʣʘʩʪʠʥʳ ʭʚʘʪʠʪ ʜʣʷ 

ʟʘʨʷʜʢʠ ʤʘʣʝʥʴʢʦʛʦ ʬʦʥʘʨʠʢʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʝʤ ʙʦʣʴʰʝ ʧʣʦʱʘʜʴ ʧʘʥʝʣʠ, ʪʝʤ ʙʦʣʴʰʝ 

ʵʥʝʨʛʠʠ ʦʥʘ ʚʳʨʘʙʘʪʳʚʘʝʪ. 

ʉʧʘʷʥʥʳʝ ʤʝʞʜʫ ʩʦʙʦʡ ʧʣʘʩʪʠʥʳ, ʧʨʦʧʫʩʢʘʶʱʠʝ ʋʌ ʣʫʯʠ, ʣʘʤʠʥʠʨʫʶʪ ʧʣʝʥʢʦʡ ʠ 

ʢʨʝʧʷʪ ʥʘ ʩʪʝʢʣʦ. ʉʢʨʝʧʣʝʥʥʳʝ ʩʣʦʠ ʟʘʢʣʶʯʘʶʪ ʚ ʘʣʶʤʠʥʠʝʚʫʶ ʨʘʤʫ. 

 

 
ʈʠʩ. 1. ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʦʣʥʝʯʥʦʡ ʙʘʪʘʨʝʠ 

ʂʇɼ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʘʥʝʣʝʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʟʘʚʠʩʠʪ ʦʪ ʥʝʩʢʦʣʴʢʠʭ 

ʬʘʢʪʦʨʦʚ ʠ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 25%, ʭʦʪʷ ʩʝʡʯʘʩ, 

ʠʩʧʦʣʴʟʫʷ ʩʣʝʜʷʱʫʶ ʩʠʩʪʝʤʫ, ʤʦʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʧʦʢʘʟʘʪʝʣʷ ʠ ʚ 40-50 %. ʕʪʘ ʩʠʩʪʝʤʘ 

ʫʩʪʨʦʝʥʘ ʪʘʢ, ʯʪʦʙʳ ʙʘʪʘʨʝʷ ʧʦʚʦʨʘʯʠʚʘʣʘʩʴ ʚ ʩʪʦʨʦʥʫ ʩʦʣʥʮʘ. ʇʣʦʱʘʜʴ ʙʘʪʘʨʝʠ ʥʘʧʨʷʤʫʶ 

ʚʣʠʷʝʪ ʥʘ ʝʝ ʤʦʱʥʦʩʪʴ ï ʧʝʨʚʳʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ, ʩ ʢʦʪʦʨʳʤʠ ʤʳ ʧʦʟʥʘʢʦʤʠʣʠʩʴ, ʙʳʣʠ 

ʚ ʢʘʣʴʢʫʣʷʪʦʨʘʭ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʛʨʝʚʘ ʚʦʜʳ ʧʦʪʨʝʙʫʝʪʩʷ ʤʠʥʠʤʫʤ ʰʝʩʪʴ ʧʘʥʝʣʝʡ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʨʳʰʝ. 

ʊʘʢʞʝ ʂʇɼ ʟʘʚʠʩʠʪ ʦʪ ʤʘʪʝʨʠʘʣʘ ʤʦʜʫʣʝʡ. ʇʣʘʩʪʠʥʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʠʟ 

ʤʦʥʦʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ, ʧʦʣʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʠ ʘʤʦʨʬʥʦʛʦ ʢʨʝʤʥʠʷ ʠ ʧʣʝʥʦʢ. ʉʘʤʳʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʠ ʧʦʧʫʣʷʨʥʳʝ ʥʘ ʩʝʛʦʜʥʷ (ʙʣʘʛʦʜʘʨʷ ʜʦʩʪʫʧʥʦʡ ʩʪʦʠʤʦʩʪʠ) 
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ʪʦʥʢʦʧʣʝʥʦʯʥʳʝ ʧʘʥʝʣʠ. ʆʥʠ ʩʜʝʣʘʥʳ ʠʟ ʪʝʭ ʞʝ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʥʝʤʥʦʛʦ ʣʝʛʯʝ, ʧʨʘʚʜʘ, 

ʧʨʦʠʛʨʳʚʘʶʪ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʂʇɼ ʨʘʚʝʥ 25 % 

ʇʣʶʩʳ ʙʘʪʘʨʝʡ 

ʉʘʤʳʡ ʧʝʨʚʳʡ ʧʣʶʩ  ʵʪʦ ʥʝʠʩʩʷʢʘʝʤʦʩʪʴ ʠ ʚʩʝʜʦʩʪʫʧʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. 

ʉʦʣʥʮʝ ʝʩʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʧʣʘʥʝʪʳ ʠ ʚ ʙʣʠʞʘʡʰʝʝ ʚʨʝʤʷ, ʦʥʦ ʥʝ ʩʦʙʠʨʘʝʪʩʷ 

ʥʠʢʫʜʘ ʧʨʦʧʘʜʘʪʴ. ɽʩʣʠ ʵʪʦʪ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʧʨʦʧʘʜʸʪ, ʪʦ ʥʘʩ ʫʞʝ ʪʦʯʥʦ ʥʝ ʙʫʜʝʪ 

ʚʦʣʥʦʚʘʪʴ ʚʦʧʨʦʩ ʦʪʢʫʜʘ ʚʟʷʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ɺʪʦʨʦʝ ʜʦʩʪʦʠʥʩʪʚʦ ʩʦʣʥʝʯʥʳʭ ʙʘʪʘʨʝʡ  ʵʪʦ ʠʭ ʵʢʦʣʦʛʠʯʥʦʩʪʴ. ʂʘʞʜʳʡ 

ʧʦʪʨʝʙʠʪʝʣʴ, ʙʦʨʶʱʠʡʩʷ ʟʘ ʟʜʦʨʦʚʴʝ ʨʦʜʥʦʡ ʧʣʘʥʝʪʳ, ʩʯʠʪʘʝʪ ʩʚʦʠʤ ʜʦʣʛʦʤ ʧʨʠʦʙʨʝʩʪʠ 

ʵʢʦʣʦʛʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʵʥʝʨʛʠʠ ʪʠʧʘ ʚʝʪʨʷʢʘ ʠʣʠ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ  ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ. ʅʦ 

ʟʜʝʩʴ ʪʘʢ ʞʝ ʢʘʢ ʩ ʵʣʝʢʪʨʦʤʦʙʠʣʷʤʠ. ʉʘʤʠ-ʪʦ ʧʦ ʩʝʙʝ ʙʘʪʘʨʝʠ ʵʢʦʣʦʛʠʯʥʳ, ʥʦ ʧʨʠ ʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʚʦʜʥʠʢʦʚ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʢʩʠʯʥʳʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʟʘʛʨʷʟʥʷʶʪ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ʂʩʪʘʪʠ, ʛʦʚʦʨʷ ʦ ʩʨʘʚʥʝʥʠʠ ʩ ʚʝʪʨʷʢʘʤʠ, ʩʦʣʥʝʯʥʳʝ ʧʘʥʝʣʠ ʥʘʤʥʦʛʦ ʪʠʰʝ. ʆʥʠ 

ʚʦʦʙʱʝ ʥʝ ʠʟʜʘʶʪ ʥʠʢʘʢʠʭ ʟʚʫʢʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʰʫʤʥʳʤʠ ʚʝʪʨʷʢʘʤʠ. 

ʀʟʥʦʩ ʙʘʪʘʨʝʡ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ, ʚʝʜʴ ʟʜʝʩʴ ʥʝʪ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ, ʝʩʣʠ 

ʪʦʣʴʢʦ ɺʳ ʥʝ ʠʩʧʦʣʴʟʫʝʪʝ ʚ ʩʚʦʝʡ ʩʠʩʪʝʤʝ ʧʨʠʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʦʚʦʨʘʯʠʚʘʶʪ ʩʦʣʥʝʯʥʳʝ 

ʵʣʝʤʝʥʪʳ ʚ ʩʪʦʨʦʥʫ ʠʩʪʦʯʥʠʢʘ ʵʥʝʨʛʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʞʝ ʩ ʪʘʢʦʡ ʩʠʩʪʝʤʦʡ, ʩʦʣʥʝʯʥʳʝ 

ʧʘʥʝʣʠ ʩʣʫʞʘʪ ʜʦ 25 ʣʝʪ ʠ ʜʘʞʝ ʙʦʣʴʰʝ. ʊʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʩʨʦʢʘ, ʝʩʣʠ ʙʘʪʘʨʝʠ 

ʢʘʯʝʩʪʚʝʥʥʳʝ, ʫ ʥʠʭ ʥʘʯʠʥʘʝʪ ʧʘʜʘʪʴ ʂʇɼ ʠ ʧʦʩʪʝʧʝʥʥʦ ʠʭ ʥʫʞʥʦ ʟʘʤʝʥʷʪʴ ʥʘ ʥʦʚʳʝ. ʂʪʦ 

ʟʥʘʝʪ ʢʘʢʠʝ ʪʝʭʥʦʣʦʛʠʠ ʙʫʜʫʪ ʯʝʨʝʟ ʯʝʪʚʝʨʪʴ ʚʝʢʘ? ɺʦʟʤʦʞʥʦ, ʩʣʝʜʫʶʱʠʭ ʙʘʪʘʨʝʡ ɺʘʤ 

ʭʚʘʪʠʪ ʜʦ ʢʦʥʮʘ ʞʠʟʥʠ. 

ʋʩʪʘʥʘʚʣʠʚʘʷ ʪʘʢʦʡ ʠʩʪʦʯʥʠʢ ʵʥʝʨʛʠʠ ʜʣʷ ʜʦʤʘ, ɺʳ ʥʝ ʙʫʜʝʪʝ ʜʫʤʘʪʴ ʦ ʪʦʤ, ʯʪʦ 

ʧʦʩʪʘʚʱʠʢ ʵʥʝʨʛʠʠ ʚʥʝʟʘʧʥʦ ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ ʦʪʨʝʞʝʪ ʚʘʰ ʜʦʤ ʦʪ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ. ɺʳ ʚʩʝʛʜʘ ʩʘʤ ʩʝʙʝ ʭʦʟʷʠʥ. ʊʦʯʥʝʝ ʩʚʦʝʡ ʩʠʩʪʝʤʝ ʧʦʜʘʯʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ. 

ʅʝʪ ʧʨʦʙʣʝʤ ʥʠ ʩ ʚʥʝʟʘʧʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʮʝʥ, ʥʠ ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʵʥʝʨʛʠʠ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʘʰʘ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʦʣʥʝʯʥʘʷ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷ ʦʢʫʧʠʪʩʷ, ɺʳ ʙʫʜʝʪʝ 

ʧʦʣʫʯʘʪʴ ʧʦ ʩʫʪʠ ʙʝʩʧʣʘʪʥʫʶ ʵʥʝʨʛʠʶ ʚ ʜʦʤ. ʂʦʥʝʯʥʦ, ʩʥʘʯʘʣʘ ʟʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ, 

ʥʫʞʥʦ ʦʪʙʠʪʴ ʚʣʦʞʝʥʠʷ. 

 
ʈʠʩ.2. ʉʦʣʥʝʯʥʘʷ ʧʘʥʝʣʴ ʥʘ ʢʨʳʰʝ ʜʦʤʘ 

 

ʉʦʣʥʝʯʥʘʷ ʙʘʪʘʨʝʷ ʥʘ ʢʨʳʰʝ ʜʦʤʘ 

ʉʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ ʢʨʫʧʥʦʛʦ ʨʘʟʤʝʨʘ, ʢʘʢ ʠ ʩʦʣʥʝʯʥʳʝ ʢʦʣʣʝʢʪʦʨʳ, ʦʯʝʥʴ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʨʦʧʠʯʝʩʢʠʭ ʠ ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʨʝʛʠʦʥʘʭ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʩʦʣʥʝʯʥʳʭ ʜʥʝʡ. ʆʩʦʙʝʥʥʦ ʧʦʧʫʣʷʨʥʳ ʚ ʩʪʨʘʥʘʭ ʉʨʝʜʠʟʝʤʥʦʤʦʨʴʷ, ʛʜʝ ʠʭ ʧʦʤʝʱʘʶʪ ʥʘ 

ʢʨʳʰʘʭ ʜʦʤʦʚ. 
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ʅʦʚʳʝ ʜʦʤʘ ʀʩʧʘʥʠʠ ʩ ʤʘʨʪʘ 2007 ʛʦʜʘ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʦʨʫʜʦʚʘʥʳ ʩʦʣʥʝʯʥʳʤʠ 

ʚʦʜʦʥʘʛʨʝʚʘʪʝʣʷʤʠ, ʯʪʦʙʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʪ 30 % ʜʦ 70 % ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʛʦʨʷʯʝʡ ʚʦʜʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʦʤʘ ʠ ʦʞʠʜʘʝʤʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ. 

ʅʝʞʠʣʳʝ ʟʜʘʥʠʷ (ʪʦʨʛʦʚʳʝ ʮʝʥʪʨʳ, ʛʦʩʧʠʪʘʣʠ ʠ ʪ. ʜ.) ʜʦʣʞʥʳ ʠʤʝʪʴ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

1. ʊʘʥʘʢʘ ʉ., ʉʫʜʘ ʈ. ɾʠʣʳʝ ʜʦʤʘ ʩ ʘʚʪʦʥʦʤʥʳʤ ʩʦʣʥʝʯʥʳʤ ʪʝʧʣʦʦʭʣʘʞʜʝʥʠʝʤ.  

ʉʪʨʦʡʠʟʜʘʪ, ʄʦʩʢʚʘ, 1989 ʛ. 

2. ʉʘʨʥʘʮʢʠʡ ʕ.ɺ., ʏʠʩʪʦʚʠʯ ʉ.ɸ. ʉʠʩʪʝʤʳ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʦ- ʠ ʭʣʘʜʦʩʥʘʙʞʝʥʠʷ. 

ʉʪʨʦʡʠʟʜʘʪ, ʄʦʩʢʚʘ, 1990 ʛ. 

3. ɻʣʠʙʝʨʤʘʥ ɸ.ʗ., ɿʘʡʮʝʚʘ ɸ.ʂ. ʂʨʝʤʥʠʝʚʳʝ ʩʦʣʥʝʯʥʳʝ ʙʘʪʘʨʝʠ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 
ʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠʟʜʘʪʝʣʴʩʪʚʦ, ʄʦʩʢʚʘ-ʃʝʥʠʥʛʨʘʜ, 1961 

 

 

ʊʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʢʫʧʦʣʴʥʦʛʦ ʜʦʤʘ 

 

ʂʦʣʧʘʢʦʚ ʉ.ɼ. 

ɹʠʟʷʝʚ ʉ.ɸ.  
ɺʦʣʞʘʥʠʥʘ ʅ.ʉ. 

ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺʦʟʚʝʜʝʥʠʝ ʟʜʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʩʬʝʨʳ 

ʄʝʪʦʜ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʨʝʫʛʦʣʴʥʳʭ ʙʣʦʢʦʚ ʨʘʚʥʦʡ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ ʚʩʝ ʙʦʣʴʰʝ ʥʘʢʣʦʥʷʶʪ ʩʚʦʠ ʚʝʨʰʠʥʳ ʢ ʮʝʥʪʨʫ, ʦʙʨʘʟʫʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʢʫʧʦʣ. 

ʉʥʘʨʫʞʠ ʜʦʤ ʦʪʜʝʣʳʚʘʝʪʩʷ ʧʨʝʩʩʦʚʘʥʥʦʡ ʮʝʣʣʶʣʦʟʦʡ, ʧʨʦʧʠʪʘʥʥʦʡ ʙʠʪʫʤʦʤ, 

ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʦʙʰʠʚʢʦʡ ʠʣʠ ʧʨʦʩʪʦ ʰʪʫʢʘʪʫʨʠʪʩʷ. ɻʣʘʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʜʣʷ ʤʘʪʝʨʠʘʣʦʚ 

ʚʥʝʰʥʝʡ ʦʪʜʝʣʢʠ  ʘʙʩʦʣʶʪʥʘʷ ʚʦʜʦʩʪʦʡʢʦʩʪʴ. ʉ ʚʥʫʪʨʝʥʥʝʡ ʩʪʦʨʦʥʳ ʩʪʝʥʳ ʟʘʰʠʚʘʶʪʩʷ 

ʜʦʩʢʘʤʠ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʫʪʝʧʣʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʠ. 

ʇʨʦʙʣʝʤʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ ʚ ʜʦʤʝ ʨʝʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʨʝʫʛʦʣʴʥʳʭ ʩʪʝʢʣʦʧʘʢʝʪʦʚ ʚ 

ʧʣʘʩʪʠʢʦʚʦʡ ʨʘʤʝ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʧʦ ʨʘʟʤʝʨʘʤ ʩʪʘʥʜʘʨʪʥʦʡ ʷʯʝʡʢʠ ʢʘʨʢʘʩʘ. 

ʂʘʨʢʘʩ ʩʦʙʠʨʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʠʚʠʘʣʴʥʳʭ ʙʦʣʪʦʚ ʠ ʛʘʝʢ. ɺʩʝ ʤʝʩʪʘ 

ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ ʚʳʜʝʣʷʶʪ ʠ ʚʳʩʚʝʨʣʠʚʘʶʪ ʟʘʨʘʥʝʝ. ʂʫʧʦʣʴʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʦʩʥʦʚʝ 
ʧʥʝʚʤʦʢʘʨʢʘʩʘ ɺ ʦʩʥʦʚʫ ʜʦʤʘ, ʢʘʢ ʚʩʝʛʜʘ, ʣʦʞʠʪʩʷ ʣʝʛʢʠʡ ʣʝʥʪʦʯʥʳʡ ʬʫʥʜʘʤʝʥʪ ʚ ʬʦʨʤʝ ʢʦʣʴʮʘ 

ʠʣʠ ʩʧʣʦʰʥʘʷ ʤʦʥʦʣʠʪʥʘʷ ʧʣʠʪʘ. ʇʦ ʧʝʨʠʤʝʪʨʫ ʬʫʥʜʘʤʝʥʪʘ ʩ ʦʪʩʪʫʧʦʤ ʦʪ ʚʥʝʰʥʝʡ ʢʨʦʤʢʠ ʚ 20 ʩʤ 

ʚʳʚʦʜʷʪʩʷ çʭʚʦʩʪʳè ʚʝʨʪʠʢʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʨʤʠʨʦʚʘʥʠʷ. ʇʨʫʪʴʷ ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ ʥʝ ʤʝʥʝʝ ʯʝʤ 

ʥʘ 40 ʩʤ, ʘ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 30 ʜʦ 50 ʩʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʤʝʨʦʚ ʩʪʨʦʝʥʠʷ 

ʠ ʜʠʘʤʝʪʨʘ ʩʪʝʨʞʥʝʡ. ɸʨʤʘʪʫʨʘ ʧʨʠʤʝʥʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʦʬʠʣʴʥʘʷ, ʪʦʣʱʠʥʦʡ ʥʝ ʤʝʥʝʝ 12 

ʤʠʣʣʠʤʝʪʨʦʚ. ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ  ʩʦʦʨʫʞʝʥʠʝ ʩʝʪʢʠ ʦʩʥʦʚʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʩʪʝʥ. ʂ ʚʳʩʪʫʧʘʶʱʝʡ 

ʘʨʤʘʪʫʨʝ, ʧʦʩʨʝʜʩʪʚʦʤ ʩʚʘʨʠʚʘʥʠʷ ʠʣʠ ʨʝʟʴʙʦʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ, ʜʦʙʘʚʣʷʶʪʩʷ ʩʪʘʣʴʥʳʝ ʩʪʝʨʞʥʠ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʜʣʠʥʘ ʢʦʪʦʨʳʭ ʨʘʚʥʘ ʯʝʪʚʝʨʪʠ ʜʣʠʥʳ ʦʢʨʫʞʥʦʩʪʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʯʝʥʠʷ 

ʩʬʝʨʳ. ʇʦʩʣʝ ʥʘʨʘʱʠʚʘʥʠʷ ʩʪʝʨʞʥʠ ʟʘʛʠʙʘʶʪʩʷ ʢ ʦʩʠ ʟʜʘʥʠʷ, ʦʙʨʘʟʫʷ ʢʫʧʦʣ. ʆʙʳʯʥʦ ʜʣʠʥʫ 

ʧʨʦʜʦʣʴʥʳʭ ʧʨʫʪʴʝʚ ʚʳʙʠʨʘʶʪ ʩ ʟʘʧʘʩʦʤ, ʦʙʨʝʟʘʷ ʧʨʠ ʩʦʧʨʷʞʝʥʠʠ ʠʟʣʠʰʢʠ ʘʨʤʘʪʫʨʳ, ʢʦʪʦʨʳʝ 

ʚʧʦʩʣʝʜʩʪʚʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʘʨʤʠʨʫʶʱʝʡ ʩʝʪʢʠ. 

ʂʦʛʜʘ ʢʘʨʢʘʩ ʧʨʠʦʙʨʝʣ ʬʦʨʤʫ ʧʦʣʫʩʬʝʨʳ, ʢ ʚʝʨʪʠʢʘʣʴʥʳʤ ʧʨʫʪʴʷʤ ʜʦʙʘʚʣʷʶʪ ʧʦʧʝʨʝʯʥʳʝ 

ʧʫʪʝʤ ʩʚʘʨʠʚʘʥʠʷ ʠʣʠ ʧʨʠ ʧʦʤʦʱʠ ʚʷʟʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ. 
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ɿʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ ʨʘʙʦʪ  ʥʘʧʳʣʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʢʫʧʦʣ. ʇʨʦʮʝʩʩ 

ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʩʣʦʡʥʦʝ ʥʘʥʝʩʝʥʠʝ ʩʦʩʪʘʚʘ ʩ ʪʦʣʱʠʥʦʡ 

ʩʣʦʷ ʦʪ 3,5 ʜʦ 8 ʩʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʤʘʪʝʨʠʘʣʘ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʝʨʚʳʡ ʩʣʦʡ ʥʘʥʝʩʝʥ, 

ʥʦ ʝʱʝ ʥʝ ʟʘʩʪʳʣ, ʚ ʥʝʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ʢʘʨʢʘʩʘ ʧʦʛʨʫʞʘʶʪ ʩʧʝʮʠʘʣʴʥʳʝ 

ʩʪʝʨʞʥʠ-ʤʘʷʢʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʜʣʠʥʳ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʪʦʣʱʠʥʘ ʩʪʝʥ 

ʠ ʨʘʚʥʦʤʝʨʥʦʩʪʴ ʥʘʧʳʣʝʥʠʷ. 

ʂʫʧʦʣʴʥʳʝ ʜʦʤʘ ʥʘ ʦʩʥʦʚʝ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʠ ʠ ʟʜʘʥʠʷ ʬʘʙʨʠʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʪʝʭʥʠʢʠ ʩʦʦʨʫʞʝʥʠʷ, ʪʦ ʦʥʘ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʘ. ʕʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ, 

ʧʦʩʣʝ ʜʦʩʪʘʚʢʠ ʥʘ ʤʝʩʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩʦʨʪʠʨʫʶʪʩʷ ʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʛʨʫʧʧʳ. ʇʝʨʚʳʤ 

ʤʦʥʪʠʨʫʝʪʩʷ ʮʦʢʦʣʴʥʳʡ ʫʨʦʚʝʥʴ: ʦʥ ʢʨʝʧʠʪʩʷ ʢ ʦʩʥʦʚʘʥʠʶ ʧʦʩʨʝʜʩʪʚʦʤ ʢʨʦʥʰʪʝʡʥʦʚ ʣʠʙʦ 

ʘʥʢʝʨʦʚ. ɿʘ ʥʠʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʦʦʨʫʞʝʥʠʝ ʢʫʧʦʣʴʥʦʡ ʯʘʩʪʠ. ɹʣʦʢʠ ʠʤʝʶʪ ʬʦʨʤʫ ʩʦʪ 

ʦʜʠʥʘʢʦʚʳʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤʳ. ʆʥʠ ʟʘʢʨʝʧʣʷʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʟʘʤʢʦʚʳʤʠ ʣʠʙʦ 

ʥʘʢʣʘʜʥʳʤʠ ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. 

ɽʩʣʠ ʨʝʯʴ ʠʜʝʪ ʦ ʟʜʘʥʠʷʭ ʩ ʥʝʩʲʝʤʥʦʡ ʦʧʘʣʫʙʢʦʡ, ʪʦ ʟʘʣʠʚʢʘ ʙʝʪʦʥʦʤ ʤʦʞʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʢʘʢ ʧʦʩʣʝ ʧʦʣʥʦʡ ʩʙʦʨʢʠ, ʪʘʢ ʠ ʚ ʝʝ ʧʨʦʮʝʩʩʝ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʧʦ ʤʝʨʝ 

ʚʦʟʚʝʜʝʥʠʷ ʦʩʥʦʚʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʚʥʫʪʨʠ ʥʝʝ ʤʦʥʪʠʨʫʝʪʩʷ ʘʨʤʠʨʫʶʱʠʡ ʢʘʨʢʘʩ. ɺʝʨʭʫʰʢʘ 

ʢʫʧʦʣʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʜʝʣʴʥʦ ʧʦʩʪʘʚʣʷʝʤʳʡ ʤʥʦʛʦʩʣʦʡʥʳʡ ʙʣʦʢ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʩʪʝʢʣʦʧʘʢʝʪʘ ʚ ʧʣʘʩʪʠʢʦʚʦʡ ʨʘʤʝ. 

ɺʥʝʰʥʷʷ ʦʪʜʝʣʢʘ ʦʧʘʣʫʙʦʯʥʳʭ ʟʜʘʥʠʡ ʪʨʝʙʫʝʪ ʥʘʥʝʩʝʥʠʷ ʩʣʦʷ ʯʝʨʥʦʚʦʡ ʰʪʫʢʘʪʫʨʢʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʝʢʣʦʚʦʣʦʢʦʥʥʦʡ ʩʝʪʢʠ. ɺ ʙʣʦʯʥʳʭ ʜʦʤʘʭ ʚʥʝʰʥʠʡ ʩʣʦʡ ʜʝʪʘʣʝʡ ʠʤʝʝʪ 

ʩʧʝʮʠʘʣʴʥʦʝ ʧʦʢʨʳʪʠʝ (ʥʘʧʨʠʤʝʨ, ʧʦʣʠʤʝʨʮʝʤʝʥʪ), ʦʙʣʝʛʯʘʶʱʝʝ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ 

ʬʘʩʘʜʥʦʡ ʦʪʜʝʣʢʠ, ʠʣʠ ʛʦʪʦʚʫʶ ʬʠʥʠʰʥʫʶ ʚʦʜʦʩʪʦʡʢʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʵʣʝʤʝʥʪʘʤʠ ʜʝʢʦʨʘ. 

ʄʦʥʪʘʞ ʧʝʨʝʢʨʳʪʠʡ ʠ ʧʝʨʝʛʦʨʦʜʦʢ 

1. ʉʥʘʯʘʣʘ ʩʦʙʠʨʘʝʪʩʷ ʦʩʥʦʚʥʦʡ ʢʘʨʢʘʩ ʠʟ ʜʝʨʝʚʷʥʥʳʭ ʠʣʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʙʘʣʦʢ. 
ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʚʨʦʚʳʡ ʠʣʠ ʜʚʫʪʘʚʨʦʚʳʡ ʩʦʨʪʘʤʝʥʪ ʩ çʧʷʪʘʢʘʤʠè ʥʘ 

ʪʦʨʮʘʭ. ʉʪʘʣʴʥʳʝ ʙʘʣʢʠ ʢʨʝʧʷʪʩʷ ʘʥʢʝʨʘʤʠ ʠʣʠ ʧʨʦʭʦʜʥʳʤʠ ʩʢʦʙʘʤʠ, ʘ ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʜʝʨʝʚʷʥʥʳʭ ʙʨʫʩʴʝʚ ʧʨʠʤʝʥʷʶʪʩʷ ʚʠʥʪʦʚʳʝ ʰʪʠʬʪʳ, ʢʦʪʦʨʳʝ ʚʢʨʫʯʠʚʘʶʪʩʷ ʩ ʥʘʨʫʞʥʦʡ 

ʩʪʦʨʦʥʳ ʟʜʘʥʠʷ. 

2. ʅʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩʦʝʜʠʥʷʶʪʩʷ ʩʚʷʟʷʤʠ. 

3. ʉʙʦʨʥʦʝ ʜʝʨʝʚʷʥʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʟʘʧʦʣʥʷʝʪʩʷ ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʦʡ ʠ ʟʘʰʠʚʘʝʪʩʷ 
ʦʙʨʝʟʥʦʡ ʜʦʩʢʦʡ ʠʣʠ ʜʨʝʚʝʩʥʳʤʠ ʧʣʠʪʘʤʠ. 

4. ɽʩʣʠ ʪʨʝʙʫʝʪʩʷ ʟʘʣʠʚʢʘ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʚ ʧʨʦʤʝʞʫʪʢʠ ʤʝʞʜʫ ʥʝʩʫʱʠʤʠ ʙʘʣʢʘʤʠ 
ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʨʤʠʨʫʶʱʘʷ ʩʝʪʢʘ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ ʦʪ 10ʭ10 ʩʤ ʠ ʪʦʣʱʠʥʦʡ ʧʨʦʚʦʣʦʢʠ 

ʥʝ ʤʝʥʝʝ 6 ʤʤ. 

5. ʆʧʘʣʫʙʢʘ ʜʣʷ ʟʘʣʠʚʢʠ ʙʝʪʦʥʘ ʚʳʧʦʣʥʷʝʪʩʷ ʠʟ OSB-ʧʣʠʪ, ʢʦʪʦʨʳʝ ʢʨʝʧʷʪʩʷ ʢ 

ʙʘʣʢʘʤ ʧʨʠ ʧʦʤʦʱʠ ʦʮʠʥʢʦʚʘʥʥʦʡ ʧʨʦʚʦʣʦʢʠ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʜʠʥ ʧʦʛʦʥʥʳʡ ʤʝʪʨ ʙʘʣʢʠ 

ʪʨʝʙʫʝʪʩʷ ʦʪ ʧʷʪʠ ʪʦʯʝʢ ʧʨʠʚʷʟʢʠ. 

6. ʆʧʘʣʫʙʢʫ ʩʣʝʜʫʝʪ ʧʦʢʨʳʪʴ ʧʦʣʠʵʪʠʣʝʥʦʤ, ʧʦʩʣʝ ʯʝʛʦ ʤʦʞʥʦ ʟʘʣʠʚʘʪʴ ʙʝʪʦʥʥʫʶ 

ʩʤʝʩʴ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

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

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

2. ɸ.ɸ.ɾʫʨʘʚʣʝʚ, ɻ.ɹ.ɺʝʨʞʙʦʚʩʢʠʡ, ʅ.ʅ. ɽʨʝʤʝʥʢʦ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʝʨʝʚʷʥʥʳʝ 

ʢʦʥʩʪʨʫʢʮʠʠ. ɼʝʨʝʚʷʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

3. https://www.rmnt.ru/story/house/646449.htm#go-osobennosti-konstrukcii. ʂʫʧʦʣʴʥʳʝ 

ʜʦʤʘ - ʪʝʭʥʦʣʦʛʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

4. http://dompodrobno.ru/sfericheskiy_dom/ʉʬʝʨʠʯʝʩʢʠʡ ʜʦʤ-ʪʝʭʥʦʣʦʛʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

5. http://dompodrobno.ru/konnektory_kupolnyh_konstrukcii/ʂʦʥʥʝʢʪʦʨʳ ʢʫʧʦʣʴʥʳʭ 

ʜʦʤʦʚ. ʉʧʦʩʦʙʳ ʩʦʝʜʠʥʝʥʠʷ ʨʸʙʝʨ ʢʫʧʦʣʘ. 
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ʂʦʥʦʥʦʚ ʀ.ɺ. 

ɹʠʟʷʝʚ ʉ.ɸ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺ ʜʚʘʜʮʘʪʴ ʧʝʨʚʦʤ ʚʝʢʝ ʧʝʨʝʜ ʩʪʨʦʠʪʝʣʷʤʠ ʩʪʦʠʪ ʢʨʘʡʥʝ ʚʘʞʥʘʷ ʟʘʜʘʯʘ ï ʩʥʦʩ (ʧʨʠ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ) ʩʪʘʨʳʭ ʠ ʥʝʧʨʠʛʦʜʥʳʭ ʜʣʷ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʠʭ ʤʝʩʪʝ ʥʦʚʳʭ, ʦʪʚʝʯʘʶʱʠʭ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʛʨʘʞʜʘʥ. ɿʘʯʘʩʪʫʶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʟʜʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚ 

ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ (ʨʷʜʦʤ ʩ ʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʞʠʣʴʷ ʟʜʘʥʠʷʤʠ, ʩ 

ʜʦʨʦʛʘʤʠ ʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʠʥʞʝʥʝʨʥʳʤʠ ʩʝʪʷʤʠ). 
ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ 

ʚʦʟʥʠʢʘʝʪ ʮʝʣʳʡ ʨʷʜ ʬʘʢʪʦʨʦʚ, ʩʦʙʣʶʜʝʥʠʝ ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʠ 

ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʦʟʚʦʜʠʤʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʦʢʨʫʞʘʶʱʠʭ ʠʭ 

ʩʦʦʨʫʞʝʥʠʡ: 
1. ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʜʝʨʞʘʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʦʙʲʝʢʪʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʧʷʪʥʘ ʟʘʩʪʨʦʡʢʠ; 

2. ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʧʦʣʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 
ʙʳʪʦʚʳʭ ʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ; 

3. ʨʘʟʨʘʙʦʪʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʦʚ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʘ; 

4. ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 
ʟʘʱʠʪʫ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʦʙʲʝʢʪʘ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʩʪʨʦʡʢʠ. 

ʆʛʨʘʥʠʯʝʥʥʦʩʪʴ ʧʣʦʱʘʜʝʡ, ʚʳʜʝʣʝʥʥʳʭ ʧʦʜ ʫʯʘʩʪʦʢ ʟʘʩʪʨʦʡʢʠ, ʧʨʝʧʷʪʩʪʚʫʝʪ 

ʧʦʣʥʦʮʝʥʥʦʤʫ ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʩʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ 

ʢʦʤʧʣʝʢʩ ʦʙʷʟʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʙʝʟ ʢʦʪʦʨʳʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʙʫʜʝʪ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʦʨʛʘʥʘʤʠ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʨʦʪʠʚʦʧʦʞʘʨʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ 

ʵʚʘʢʫʘʮʠʦʥʥʳʭ ʧʨʦʝʟʜʦʚ (ʚʳʝʟʜʦʚ) ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ, ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʦʞʘʨʥʳʭ ʛʠʜʨʘʥʪʦʚ, ʩʨʝʜʩʪʚ ʵʢʩʪʨʝʥʥʦʛʦ ʪʫʰʝʥʠʷ ʧʦʞʘʨʘ; 

ʦʛʨʘʥʠʯʠʪʝʣʴʥʦʡ ʦʙʥʦʩʢʠ ʠʣʠ ʦʛʨʘʞʜʝʥʠʷ ʚʦʢʨʫʛ ʢʦʪʣʦʚʘʥʘ, ʫʢʘʟʘʪʝʣʝʡ ʟʦʥ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʙʦʪ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ, ʥʘʚʝʩʦʚ ʥʘʜ ʧʝʰʝʭʦʜʥʳʤʠ ʟʦʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ 

ʚʜʦʣʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. 

ɺ ʩʣʫʯʘʷʭ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʟʘʩʪʨʦʡʢʠ ʚʥʝ ʧʨʝʜʝʣʦʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʣʦʱʘʜʢʠ ʤʦʛʫʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʙʳʪʦʚʳʝ ʧʦʤʝʱʝʥʠʷ, ʩʪʦʣʦʚʳʝ ʠ 

ʩʘʥʠʪʘʨʥʳʝ ʧʦʤʝʱʝʥʠ,̫ ʘʨʤʘʪʫʨʥʳʝ, ʩʪʦʣʷʨʥʳʝ ʠ ʩʣʝʩʘʨʥʳʝ ʮʝʭʘ ʠ ʤʘʩʪʝʨʩʢʠʝ, ʦʪʢʨʳʪʳʝ 

ʠ ʟʘʢʨʳʪʳʝ ʩʢʣʘʜʩʢʠʝ ʧʦʤʝʱʝʥʠʷ, ʢʨʘʥʳ, ʙʝʪʦʥʦʥʘʩʦʩʳ ʠ ʜʨʫʛʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ. 

ʆʪʩʫʪʩʪʚʠʝ ʘʨʤʘʪʫʨʥʳʭ, ʩʪʦʣʷʨʥʳʭ ʠ ʩʣʝʩʘʨʥʳʭ ʮʝʭʦʚ ʠ ʤʘʩʪʝʨʩʢʠʭ ʟʘʪʨʫʜʥʷʝʪ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʡ ʠ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʘʢʠʭ, ʢʘʢ ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ 

ʧʦ ʨʘʟʤʝʨʘʤ ʘʨʤʘʪʫʨʘ, ʘʨʤʘʪʫʨʥʳʝ ʢʘʨʢʘʩʳ, ʵʣʝʤʝʥʪʳ ʥʝʩʫʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ, ʩʪʦʣʷʨʥʳʝ ʠ ʩʣʝʩʘʨʥʳʝ ʵʣʝʤʝʥʪʳ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʩʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʵʣʝʤʝʥʪʳ ʧʨʠʚʦʟʷʪ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʢʫ ʚ ʧʦʜʛʦʪʦʚʣʝʥʥʦʤ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʠʜʝ. ʀʭ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʥʘ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʷʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ, ʠʣʠ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʦ ʩʧʝʮʠʘʣʴʥʳʤ ʟʘʢʘʟʘʤ. ʀʭ ʜʦʩʪʘʚʣʷʶʪ ʥʘ ʧʣʦʱʘʜʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʛʨʘʬʠʢʘʤʠ ʧʦʩʪʘʚʢʠ, ʚ ʪʦʯʥʦ ʦʛʦʚʦʨʝʥʥʳʝ ʜʥʠ ʠ ʯʘʩʳ. ʅʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʠʭ 

ʨʘʟʛʨʫʞʘʶʪ ʠ ʧʦʜʘʶʪ ʢ ʤʝʩʪʫ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, ʪ. ʝ. ʠʭ ʤʦʥʪʘʞ ʦʩʫʱʝʩʪʚʣʷʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ çʩ ʢʦʣʝʩè. 

ɹʦʣʴʰʦʡ ʧʨʦʙʣʝʤʦʡ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʧʣʦʱʘʜʢʝ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ ʢʨʘʥʦʚ. ʂʨʘʥʳ ʠ 

ʙʝʪʦʥʦʥʘʩʦʩʳ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʠʣʠ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
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ʙʣʠʟʦʩʪʠ ʦʪ ʥʝʝ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ð 

ʤʘʢʩʠʤʘʣʴʥʳʤ ʚʳʣʝʪʦʤ ʩʪʨʝʣʳ ʢʨʘʥʘ ʠʣʠ ʧʦʜʘʶʱʝʛʦ ʦʨʛʘʥʘ ʙʝʪʦʥʦʥʘʩʦʩʘ. ʆʜʥʘʢʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚʦʢʨʫʛ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʥʘʭʦʜʷʪʩʷ ʨʘʥʝʝ ʧʦʩʪʨʦʝʥʥʳʝ ʟʜʘʥʠʷ 

ʠ ʩʦʦʨʫʞʝʥʠʷ ʠ ʨʘʟʤʝʱʝʥʠʝ ʨʷʜʦʤ ʩ ʥʠʤʠ ʢʨʫʧʥʳʭ ʙʘʰʝʥʥʳʭ ʢʨʘʥʦʚ, ʤʦʥʪʘʞ ʧʦʜʢʨʘʥʦʚʳʭ 

ʧʫʪʝʡ ʥʝʚʦʟʤʦʞʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪ ʣʝʛʢʦ-ʤʦʥʪʠʨʫʝʤʳʝ ʙʘʰʝʥʥʳʝ ʢʨʘʥʳ ʙʝʟ 

ʧʦʜʢʨʘʥʦʚʳʭ ʧʫʪʝʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʦʜʢʨʘʥʦʚʘʷ ʧʣʦʱʘʜʴ ʜʦ 9 ʤ2, ʙʦʣʴʰʝʛʨʫʟʥʳʝ 

ʩʘʤʦʭʦʜʥʳʝ ʢʨʘʥʳ ʠʣʠ ʩʘʤʦʧʦʜʲʝʤʥʳʝ ʢʨʘʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ çʧʷʪʥʦ 

ʟʘʩʪʨʦʡʢʠè. 

ʌʫʥʜʘʤʝʥʪʥʫʶ ʧʣʠʪʫ ʤʦʥʪʠʨʫʶʪ ʩ ʧʦʤʦʱʴʶ ʧʝʨʝʜʚʠʞʥʦʛʦ ʢʨʘʥʘ, ʟʘʪʝʤ ʥʘ ʥʝʝ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʙʘʰʝʥʥʳʡ ʢʨʘʥ. ʇʦ ʤʝʨʝ ʚʦʟʚʝʜʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ 

ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʦʡ, ʢʨʘʥ ʤʦʞʝʪ ʧʦʜʥʠʤʘʪʴʩʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ ʩʤʦʥʪʠʨʦʚʘʥʥʳʝ 

ʧʝʨʝʢʨʳʪʠʷ. ʀʥʦʛʜʘ ʢʨʘʥ ʦʩʪʘʝʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʥʦʡ ʧʣʠʪʝ ʜʦ ʦʢʦʥʯʘʥʠʷ ʚʦʟʚʝʜʝʥʠʷ ʟʜʘʥʠʷ, 

ʧʦʵʪʦʤʫ ʚ ʧʝʨʝʢʨʳʪʠʷʭ ʚʦʢʨʫʛ ʢʨʘʥʘ ʦʩʪʘʶʪʩʷ ʥʝʟʘʙʝʪʦʥʠʨʦʚʘʥʥʳʝ ʫʯʘʩʪʢʠ ʩ ʚʳʧʫʩʢʘʤʠ 

ʘʨʤʘʪʫʨʳ. ʈʘʟʤʝʨʳ ʵʪʠʭ ʫʯʘʩʪʢʦʚ ʦʧʨʝʜʝʣʷʶʪ ʠʩʭʦʜʷ ʠʟ ʛʘʙʘʨʠʪʦʚ ʥʘʠʙʦʣʝʝ ʧʨʦʪʷʞʝʥʥʦʡ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʯʘʩʪʠ ʢʨʘʥʘ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪ ʢʨʘʥ ʜʝʤʦʥʪʠʨʫʶʪ, ʠʟʚʣʝʢʘʷ ʧʦ 

ʩʝʢʮʠʷʤ. ʅʝʟʘʙʝʪʦʥʠʨʦʚʘʥʥʳʝ ʟʦʥʳ ʧʝʨʝʢʨʳʪʠʡ, ʜʦʩʪʠʛʘʶʱʠʝ 10...20 ʤ2 ʢʘʞʜʦʝ, 

ʙʝʪʦʥʠʨʫʶʪ, ʥʘʯʠʥʘʷ ʩ ʥʠʞʥʝʛʦ. ɹʝʪʦʥ ʫʢʣʘʜʳʚʘʶʪ ʧʨʠ ʧʦʤʦʱʠ ʩʘʤʦʭʦʜʥʳʭ 

ʙʦʣʴʰʝʛʨʫʟʥʳʭ ʢʨʘʥʦʚ. 

ɿʜʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʫʯʘʩʪʢʘ ʟʘʩʪʨʦʡʢʠ, ʤʦʛʫʪ 

ʙʳʪʴ ʧʦʜʚʝʨʞʝʥʳ ʨʷʜʫ ʚʦʟʜʝʡʩʪʚʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʟʜʘʥʠʷ. 

ʅʘʧʨʠʤʝʨ, ʦʪʨʳʚʢʘ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʟʜʘʥʠʷ ʢʦʪʣʦʚʘʥʘ ʧʦʜ ʥʦʚʦʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠʣʠ ʚʠʙʨʘʮʠʷ ʦʪ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ. 

ʀʭ ʩʥʠʞʝʥʠʷ ʜʦ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ʜʦʩʪʠʛʘʶʪ ʨʝʘʣʠʟʘʮʠʝʡ ʩʧʝʮʠʘʣʴʥʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ɼʦ ʥʘʯʘʣʘ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʠʪʴ ʫʢʨʝʧʣʝʥʠʝ ʦʩʥʦʚʘʥʠʡ ʠ 

ʬʫʥʜʘʤʝʥʪʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʢʨʝʧʣʝʥʠʶ ʦʩʥʦʚʘʥʠʡ ʠ ʬʫʥʜʘʤʝʥʪʦʚ ʧʦʜʨʘʟʜʝʣʷʶʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʩʫʱʠʡ ʢʘʨʢʘʩ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʦʩʥʦʚʘʥʠʷ ʥʘ ʧʦʩʪʦʷʥʥʳʝ ʠ 

ʚʨʝʤʝʥʥʳʝ. ʂ ʧʦʩʪʦʷʥʥʳʤ ʦʪʥʦʩʷʪʩʷ ʪʝ ʨʝʰʝʥʠʷ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʫʩʠʣʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʚʦʟʚʦʜʠʤʦʛʦ ʩʦʦʨʫʞʝʥʠʷ 
ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ: çʩʪʝʥʘ ʚ ʛʨʫʥʪʝè, 

ʰʧʫʥʪʦʚʳʝ ʦʛʨʘʞʜʝʥʠʷ, ʫʩʠʣʝʥʠʝ ʬʫʥʜʘʤʝʥʪʦʚ ʠ ʩʪʝʥ ʧʦʜʚʘʣʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʜʘʥʠʡ, 

ʫʢʨʝʧʣʝʥʠʝ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ ʠʥʲʝʢʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ. 
ʋʚʝʣʠʯʝʥʠʝ ʩʙʨʦʩʘ ʩʪʦʢʦʚ ʚʦʜʳ, ʣʠʚʥʝʚʦʡ ʠ ʬʝʢʘʣʴʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʚ ʧʨʦʮʝʩʩʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʴʝʟʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʤʦʤʝʥʪ 

ʥʘʯʘʣʘ ʨʘʙʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʛʦʨʦʜʩʢʠʭ ʩʝʪʝʡ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʦʟʥʠʢʘʝʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʩʙʨʦʩ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʪʦʢʦʚ ʚ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʏʪʦʙʳ ʵʪʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʩʪʘʜʠʠ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʨʘʙʦʪ ʦʙʝʩʧʝʯʠʪʴ ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʩʪʦʢ ʩʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ; ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʪʴ, 

ʩʦʛʣʘʩʥʦ ʚʳʜʘʥʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʥʘ ʧʝʨʠʦʜʳ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʦʩʪʨʦʝʥʥʦʛʦ ʟʜʘʥʠʷ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʛʦʨʦʜʩʢʠʝ ʩʝʪʠ; ʧʨʠʚʷʟʘʪʴ ʟʦʥʳ ʤʦʡʢʠ ʢʦʣʝʩ ʢ ʩʝʪʷʤ 

ʣʠʚʥʝʚʦʡ ʢʘʥʘʣʠʟʘʮʠʠ; ʫʩʪʘʥʦʚʠʪʴ ʟʦʥʳ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ, ʚ ʢʦʪʦʨʳʭ ʨʘʟʨʝʰʘʝʪʩʷ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʦʜʦʡ, ʢʘʥʘʣʠʟʘʮʠʝʡ ʜʣʷ ʙʳʪʦʚʳʭ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʥʫʞʜ. ɺ ʧʨʦʮʝʩʩʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʟʘʧʨʝʪʠʪʴ ʣʶʙʦʡ ʩʙʨʦʩ ʚʦʜʳ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ ʟʘ ʧʨʝʜʝʣʘʤʠ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʟʦʥ. 

ɺ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʦʙʣʶʜʝʥʠʝ ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʢʘʯʝʩʪʚʦ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʚʦʟʚʦʜʠʤʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʦʝ 

ʨʘʚʥʦʚʝʩʠʝ ʢʘʢ ʙʣʠʟʣʝʞʘʱʝʡ ʟʘʩʪʨʦʡʢʠ, ʪʘʢ ʠ ʛʦʨʦʜʩʢʦʡ ʩʨʝʜʳ ʚ ʮʝʣʦʤ. 
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ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 
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ʂʨʠʚʦʚ ʈ.ʂ. 

ɹʠʟʷʝʚ ʉ.ɸ.  
ɺʦʣʞʘʥʠʥʘ ʅ.ʉ.  

ʃʫʥʴʢʦʚʘ ʃ.ʖ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʘʷ ʠ ʩʪʨʦʠʪʝʣʴʥʘʷ ʩʬʝʨʳ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʚʦʟʥʠʢʘʶʱʠʭ ʥʦʚʳʭ ʟʘʜʘʯ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʆʜʥʘ ʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʥʦʚʘʮʠʡ ʚ ʵʪʠʭ ʩʬʝʨʘʭ  

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʫʛʣʝʚʦʣʦʢʦʥʥʦʛʦ 

ʥʝʪʢʘʥʦʛʦ ʧʦʣʦʪʥʘ. 

ʋʛʣʝʧʣʘʩʪʠʢʠ (ʠʣʠ ʢʘʨʙʦʥ, ʢʘʨʙʦʥʦʧʣʘʩʪʠʢʠ, ʦʪ çcarbonè, çcarboneè  ʫʛʣʝʨʦʜ)  

ʧʦʣʠʤʝʨʥʳʝ ʢʦʤʧʦʟʠʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʧʝʨʝʧʣʝʪʸʥʥʳʭ ʥʠʪʝʡ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʣʦʢʥʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʤʘʪʨʠʮʝ ʠʟ ʧʦʣʠʤʝʨʥʳʭ (ʥʘʧʨʠʤʝʨ, ʵʧʦʢʩʠʜʥʳʭ) ʩʤʦʣ. ʇʣʦʪʥʦʩʪʴ  ʦʪ 

1450 ʢʛ/ʢʫʙ. ʤ. 

   ʄʘʪʝʨʠʘʣʳ ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʞʸʩʪʢʦʩʪʴʶ ʠ ʤʘʣʦʡ ʤʘʩʩʦʡ, ʯʘʩʪʦ 

ʧʨʦʯʥʝʝ ʩʪʘʣʠ, ʥʦ ʛʦʨʘʟʜʦ ʣʝʛʯʝ (ʧʦ ʫʜʝʣʴʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʧʨʝʚʦʩʭʦʜʠʪ 

ʚʳʩʦʢʦʧʨʦʯʥʫʶ ʩʪʘʣʴ, ʥʘʧʨʠʤʝʨ, 25ʍɻʉɸ). 

   ɺʩʣʝʜʩʪʚʠʝ ʜʦʨʦʛʦʚʠʟʥʳ (ʧʨʠ ʵʢʦʥʦʤʠʠ ʩʨʝʜʩʪʚ ʠ ʦʪʩʫʪʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʣʫʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʵʪʦʪ ʤʘʪʝʨʠʘʣ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʚ ʢʘʯʝʩʪʚʝ 

ʫʩʠʣʠʚʘʶʱʠʭ ʜʦʧʦʣʥʝʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʤʘʪʝʨʠʘʣʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʆʩʥʦʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʯʘʩʪʴ ʫʛʣʝʧʣʘʩʪʠʢʘ  ʵʪʦ ʥʠʪʠ ʫʛʣʝʨʦʜʘ. ʀʟ ʵʪʠʭ ʥʠʪʝʡ 

ʩʧʣʝʪʘʶʪʩʷ ʪʢʘʥʠ. ʆʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʨʘʟʥʳʡ ʨʠʩʫʥʦʢ ʧʣʝʪʝʥʠʷ (ʸʣʦʯʢʘ, ʨʦʛʦʞʘ ʠ ʜʨ.). ɼʣʷ 

ʧʨʠʜʘʥʠʷ ʝʱʸ ʙʦʣʴʰʝʡ ʧʨʦʯʥʦʩʪʠ ʪʢʘʥʠ ʠʟ ʥʠʪʝʡ ʫʛʣʝʨʦʜʘ ʢʣʘʜʫʪ ʩʣʦʷʤʠ, ʢʘʞʜʳʡ ʨʘʟ 

ʤʝʥʷʷ ʫʛʦʣ ʥʘʧʨʘʚʣʝʥʠʷ ʧʣʝʪʝʥʠʷ. ʉʣʦʠ ʩʢʨʝʧʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʵʧʦʢʩʠʜʥʳʭ ʩʤʦʣ. ʅʠʪʠ 

ʫʛʣʝʨʦʜʘ ʦʙʳʯʥʦ ʧʦʣʫʯʘʶʪ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʭʠʤʠʯʝʩʢʠʭ ʠʣʠ ʧʨʠʨʦʜʥʳʭ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ, ʧʨʠ ʢʦʪʦʨʦʡ ʚ ʤʘʪʝʨʠʘʣʝ ʚʦʣʦʢʥʘ ʦʩʪʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʘʪʦʤʳ 

ʫʛʣʝʨʦʜʘ. ʇʦʤʠʤʦ ʦʙʳʯʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʠʪʝʡ ʫʛʣʝʨʦʜʘ ʤʦʛʫʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʚʦʣʦʢʥʘ ʠʟ ʬʝʥʦʣʴʥʳʭ ʩʤʦʣ, ʣʠʛʥʠʥʘ, ʢʘʤʝʥʥʦʫʛʦʣʴʥʳʭ 

ʠ ʥʝʬʪʷʥʳʭ ʧʝʢʦʚ. ɼʝʪʘʣʠ ʠʟ ʢʘʨʙʦʥʘ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ ʧʨʦʯʥʦʩʪʠ ʜʝʪʘʣʠ ʠʟ ʩʪʝʢʣʦʚʦʣʦʢʥʘ, 

ʥʦ ʦʙʭʦʜʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʜʦʨʦʞʝ ʘʥʘʣʦʛʠʯʥʳʭ ʜʝʪʘʣʝʡ ʠʟ ʩʪʝʢʣʦʚʦʣʦʢʥʘ.  

ʇʦʣʫʯʘʪʴ ʫʛʣʝʧʣʘʩʪʠʢʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ 

ʩʧʦʩʦʙʘʤʠ. 
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1. ʇʨʝʩʩʦʚʘʥʠʝ. ʋʛʣʝʪʢʘʥʴ ʚʳʩʪʠʣʘʝʪʩʷ ʚ ʬʦʨʤʫ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʤʘʟʘʥʥʫʶ 

ʘʥʪʠʘʜʛʝʟʠʚʦʤ. ʇʨʦʧʠʪʳʚʘʝʪʩʷ ʩʤʦʣʦʡ. ʀʟʣʠʰʢʠ ʩʤʦʣʳ ʫʜʘʣʷʶʪʩʷ ʚ ʚʘʢʫʫʤʝ. ʉʤʦʣʘ 

ʧʦʣʠʤʝʨʠʟʫʝʪʩʷ, ʠʥʦʛʜʘ ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ. ʇʦʩʣʝ ʧʦʣʠʤʝʨʠʟʘʮʠʠ ʩʤʦʣʳ ʠʟʜʝʣʠʝ ʛʦʪʦʚʦ. 

2. ʂʦʥʪʘʢʪʥʦʝ ʬʦʨʤʦʚʘʥʠʝ. ɹʝʨʝʪʩʷ ʤʝʪʘʣʣʠʯʝʩʢʘʷ ʠʩʭʦʜʥʘʷ ʬʦʨʤʘ ʠʟʜʝʣʠʷ, 

ʩʤʘʟʳʚʘʝʪʩʷ ʨʘʟʜʝʣʠʪʝʣʴʥʳʤ ʩʣʦʝʤ. ɿʘʪʝʤ ʥʘ ʥʝʛʦ ʥʘʧʳʣʷʝʪʩʷ ʤʦʥʪʘʞʥʘʷ ʧʝʥʘ. ʇʦʩʣʝ 

ʦʪʚʝʨʜʝʚʘʥʠʷ ð ʩʥʠʤʘʝʪʩʷ ð ʵʪʦ ʤʘʪʨʠʮʘ. ʄʘʪʨʠʮʫ ʩʤʘʟʳʚʘʶʪ ʨʘʟʜʝʣʠʪʝʣʴʥʳʤ ʩʣʦʝʤ ʠ 

ʚʳʢʣʘʜʳʚʘʶʪ ʪʢʘʥʴ. ʊʢʘʥʴ ʧʨʦʧʠʪʳʚʘʶʪ ʩʤʦʣʦʡ ʠ ʧʨʦʢʘʪʳʚʘʶʪ. ɼʘʣʝʝ ʠʜʸʪ ʧʨʦʮʝʩʩ 

ʧʦʣʠʤʝʨʠʟʘʮʠʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʟʜʝʣʠʝ ʩʥʠʤʘʝʪʩʷ, ʝʩʣʠ ʥʘʜʦ ð ʰʣʠʬʫʝʪʩʷ ʠ ʢʨʘʩʠʪʩʷ. 

3. ʊʨʫʙʳ ʠ ʠʥʳʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʧʨʦʠʟʚʦʜʷʪ ʥʘʤʦʪʢʦʡ. ʌʦʨʤʘ 

ʚʦʣʦʢʥʘ: ʥʠʪʴ, ʣʝʥʪʘ, ʪʢʘʥʴ. ʉʤʦʣʘ: ʵʧʦʢʩʠʜʥʘʷ ʠʣʠ ʧʦʣʠʵʬʠʨʥʘʷ.  

ʏʪʦʙʳ ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʫʛʣʝʚʦʣʦʢʥʦʤ ʠʤʝʣʦ ʩʤʳʩʣ, ʤʘʪʝʨʠʘʣ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤ: 

ï ʚʩʝ ʚʦʣʦʢʥʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʪʨʦʛʦ ʧʘʨʘʣʣʝʣʴʥʳʤʠ; 

ï ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʝʢʣʷʥʥʫʶ ʩʝʪʢʫ ʠʣʠ 

ʵʧʦʢʩʠʜʥʳʡ ʙʠʥʜʝʨ. 

ɼʦʙʠʪʴʩʷ ʵʪʦʛʦ ʫʜʘʝʪʩʷ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʫʛʣʝʚʦʣʦʢʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʦʛʦʡ ʪʝʭʥʦʣʦʛʠʝʡ. ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʤʘʪʝʨʠʘʣʘ ʚʦʟʤʦʞʥʦ, ʥʦ ʪʦʣʴʢʦ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ. 

ɽʩʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʦʙʣʶʜʝʥ, ʫʛʣʝʚʦʣʦʢʥʦ ʧʨʠʦʙʨʝʪʘʝʪ ʫʥʠʢʘʣʴʥʳʝ 

ʩʚʦʡʩʪʚʘ. ʇʨʠ ʩʚʦʝʡ ʣʝʛʢʦʩʪʠ ʠ ʤʠʥʠʤʘʣʴʥʦʡ ʪʦʣʱʠʥʝ ʤʘʪʝʨʠʘʣ ʦʯʝʥʴ ʧʨʦʯʝʥ. ʋʩʠʣʝʥʠʝ 

ʫʛʣʝʨʦʜʥʳʤ ʚʦʣʦʢʥʦʤ ʧʦʟʚʦʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʩʫʱʠʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʫʞʝ ʛʦʪʦʚʳʭ ʟʜʘʥʠʡ. ɸ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʠʪʴʩʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʯʥʦʩʪʠ 

ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʦʚʦʛʦ ʩʪʨʦʷʱʝʛʦʩʷ ʟʜʘʥʠʷ, ʪʦ ʧʦʤʦʛʘʝʪ ʦʙʝʩʧʝʯʠʪʴ ʫʩʠʣʝʥʠʝ 

ʫʛʣʝʧʣʘʩʪʠʢ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʈʝʤʦʥʪʥʳʝ ʨʘʙʦʪʳ ʩʪʘʨʳʭ ʟʜʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʛʣʝʚʦʣʦʢʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʫʛʣʝʧʣʘʩʪʠʢʘ ʠʣʠ ʬʠʙʨʦʙʝʪʦʥʦʚ ʚʦʟʤʦʞʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʨʘʙʦʪʳ, 

ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʘ ʠʭ ʚʳʧʦʣʥʝʥʠʷ. 

ʂ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʤʘʪʝʨʠʘʣʦʚ ʦʪʥʦʩʠʪʩʷ: 

ï ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʚʣʝʢʘʪʴ ʪʷʞʝʣʦʚʝʩʥʫʶ ʪʝʭʥʠʢʫ ʜʣʷ ʨʘʙʦʪ, ʪʘʢ ʢʘʢ 

ʤʘʪʝʨʠʘʣʳ ʣʝʛʢʠʝ; 

ï ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʩʠʣʝʥʠʝ ʙʝʪʦʥʘ ʫʛʣʝʚʦʣʦʢʥʦʤ, ʩʦʢʨʘʱʘʝʪʩʷ ʜʦ 10 ʨʘʟ; 

ï ʢʦʥʩʪʨʫʢʮʠʷ ʧʨʠʦʙʨʝʪʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʜʝʨʞʠʚʘʪʴ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʳʝ ʚ 4 ʨʘʟʘ 

ʧʨʝʚʳʰʘʶʪ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ ʜʣʷ ʜʨʫʛʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

ï ʢʦʥʩʪʨʫʢʮʠʷ ʥʝ ʩʪʘʥʦʚʠʪʩʷ ʪʷʞʝʣʝʝ; 

ï ʤʘʪʝʨʠʘʣ ʥʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʦʨʨʦʟʠʡʥʳʤ ʠʟʤʝʥʝʥʠʷʤ; 

ï ʝʩʣʠ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪʘʭ, ʙʳʣʠ 

ʜʦʧʫʱʝʥʳ ʦʰʠʙʢʠ, ʠʭ ʚʧʦʣʥʝ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ; 

ï ʥʦʚʳʝ ʤʘʪʝʨʠʘʣʳ ʧʨʦʩʣʫʞʘʪ ʥʝ ʤʝʥʝʝ 75 ʣʝʪ. 

ʋʩʠʣʝʥʠʝ ʫʛʣʝʚʦʣʦʢʥʦʤ ʧʨʦʚʦʜʠʪʩʷ ʙʳʩʪʨʦ ʠ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʭʥʦʣʦʛʠʝʡ. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʫʩʠʣʝʥʠʝ ʫʛʣʝʧʣʘʩʪʠʢʦʤ ʠʣʠ 

ʫʛʣʝʚʦʣʦʢʥʦʤ ʥʝʟʘʤʝʥʠʤʦ, ʪʘʢ ʢʘʢ ʦʥʦ ʧʦʤʦʛʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʪ ʧʦʩʣʝʜʩʪʚʠʷ 

ʧʦʚʨʝʞʜʝʥʠʡ, ʥʝ ʪʦʣʴʢʦ ʚʝʨʥʫʪʴ ʥʝʩʫʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʦ ʠ ʧʦʚʳʩʠʪʴ ʠʭ. ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʞʝʣʝʟʦʙʝʪʦʥ ʙʫʜʝʪ ʟʘʱʠʱʝʥ ʦʪ ʚʣʠʷʥʠʷ ʚʣʘʛʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʨʨʦʟʠʠ 

ʘʨʤʘʪʫʨʳ. ɸ ʪʘʢʞʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ. 
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ʈʠʩ. 1. ʅʘʢʣʝʡʢʘ ʫʛʣʝʨʦʜʥʳʭ ʣʝʥʪ 

 

ʋʩʠʣʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʮʠʦʥʘʣʠʟʠʨʫʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. ʅʦ ʜʦʚʝʨʠʪʴ 

ʣʶʙʳʝ ʨʘʙʦʪʳ ʚ ʵʪʦʡ ʩʬʝʨʝ ʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʦʬʝʩʩʠʦʥʘʣʘʤ. ɺʝʜʴ ʦʛʨʦʤʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʜʦʩʪʠʞʝʥʠʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʠʤʝʝʪ ʪʝʭʥʦʣʦʛʠʷ. 

ʋʩʠʣʝʥʠʝ ʢʦʤʧʦʟʠʪʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʯʘʩʪʦ 

ʧʨʠʤʝʥʷʝʤʦʡ ʪʝʭʥʦʣʦʛʠʝʡ, ʧʦʵʪʦʤʫ ʠ ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʜʝʣʴʥʳʭ 

ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʠʩʪʝʤ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ð ʵʪʦ ʪʘ ʥʠʰʘ, ʧʦʧʘʩʪʴ ʚ 

ʢʦʪʦʨʫʶ ʩʪʨʝʤʠʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʪʝʭʥʠʯʝʩʢʠ 

ʛʨʘʤʦʪʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʦʪʢʘʟʘ ʦʪ ʯʨʝʟʤʝʨʥʦʡ ʵʢʦʥʦʤʠʠ ʥʘ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʝ 

ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

 

 
 

ʈʠʩ. 2. ʅʘʥʝʩʝʥʠʝ ʟʘʱʠʪʥʦʛʦ ʧʦʣʠʤʝʨʮʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ 

 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ  ʵʪʦ ʛʘʨʘʥʪʠʷ ʪʦʛʦ, ʯʪʦ ʫʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʰʠʭ ʢʦʤʧʦʟʠʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʧʨʠʥʝʩʝʪ ʥʝʦʙʭʦʜʠʤʦʝ ʫʣʫʯʰʝʥʠʝ 

ʥʝʩʫʱʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠ ʧʨʦʜʣʠʪ ʩʨʦʢ ʩʣʫʞʙʳ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

ʅʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʪʦʤ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʨʝʩʫʨʩʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʠʣʝʥʠʷ 

ʢʦʥʩʪʨʫʢʮʠʡ ʫʛʣʝʧʣʘʩʪʠʢʦʤ ʠʣʠ ʫʛʣʝʚʦʣʦʢʥʦʤ ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʠ. 
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ʇʨʠʯʝʤ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪ ʥʝ ʩʪʨʘʜʘʝʪ, ʘ ʦʢʘʟʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʣʫʯʰʝ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʫʩʪʘʨʝʚʰʠʭ ʪʝʭʥʦʣʦʛʠʡ ʫʩʠʣʝʥʠʷ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ  

 

1.. ʐʠʣʠʥ ɸ.ɸ. ʇʰʝʥʠʯʥʳʡ ɺ.ɸ. ʂʘʨʪʫʟʦʚ ɼ.ɺ. . ʋʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʉʪʨʦʡʠʟʜʘʪ 2004 ʛ. 

 

ʇʦʞʘʨʥʳʝ ʣʠʬʪʳ 

ʂʫʟʴʤʠʥʘ ɺ.ʄ. 

ʄʠʭʘʡʣʦʚʘ ɸ.ʀ. 
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʦʟʛʦʨʘʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʟʜʘʥʠʠ ʷʚʣʷʝʪʩʷ ʩʠʪʫʘʮʠʝʡ, ʢʦʪʦʨʘʷ 

ʪʨʝʙʫʝʪ ʥʘʣʠʯʠʷ ʣʠʬʪʦʚ ʧʦʞʘʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʙʨʠʛʘʜʳ 

ʩʧʘʩʘʪʝʣʝʡ ʠ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʦ ʵʪʘʞʘʤ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʝʥʥʦʡ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ. 

ʇʦʞʘʨʥʳʤ ʣʠʬʪʦʤ ʥʘʟʳʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʙʳʩʪʨʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʞʘʨʥʦʛʦ ʨʘʩʯʸʪʘ ʧʦ ʵʪʘʞʘʤ ʜʣʷ ʩʧʘʩʝʥʠʷ ʣʶʜʝʡ ʠ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠʣʠ 

ʪʫʰʝʥʠʷ ʦʯʘʛʘ ʚʦʟʛʦʨʘʥʠʷ. 

ʆʙʳʯʥʳʡ ʣʠʬʪ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʥʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟ-ʟʘ ʩʚʦʝʡ ʥʝʚʳʩʦʢʦʡ 

ʛʨʫʟʦʧʦʜʲʸʤʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʥʝʙʦʣʴʰʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʨʝʜ ʚʣʠʷʥʠʝʤ ʦʛʥʷ ʠ ʚʣʘʞʥʦʩʪʠ. 

ɻʨʫʟʦʧʦʜʲʸʤʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʣʠʬʪʘ ʧʦʞʘʨʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 630 ʢʛ. 

ʕʚʘʢʫʘʮʠʦʥʥʳʡ ʣʠʬʪ ʩʦʛʣʘʩʥʦ ʉʅʠʇ 21-01-97* ʜʦʣʞʝʥ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʚ ʟʜʘʥʠʷʭ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʦʜʥʦʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʘʪʝʛʦʨʠʡ: 

ï ʣʶʙʳʝ ʟʜʘʥʠʷ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 28 ʤ, ʠʩʢʣʶʯʘʷ ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʞʠʣʳʝ ʜʦʤʘ; 

ï  ʤʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 50 ʤ;  

ï ʜʝʪʩʢʠʝ ʜʦʰʢʦʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 5 ʤ; 

ï  ʙʦʣʴʥʠʮʳ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 5 ʤ;  

ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʜʦʤʘ ʧʨʝʩʪʘʨʝʣʳʭ ʠ ʠʥʚʘʣʠʜʦʚ (ʥʝʢʚʘʨʪʠʨʥʦʛʦ ʪʠʧʘ) 
ʚʳʩʦʪʦʡ ʙʦʣʝʝ 5 ʤ; 

ï  ʩʧʘʣʴʥʳʝ ʢʦʨʧʫʩʘ ʰʢʦʣ-ʠʥʪʝʨʥʘʪʦʚ ʠʣʠ ʜʝʪʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ ʚʳʩʦʪʦʡ ʙʦʣʝʝ 5 ʤ. 

ʕʚʘʢʫʘʮʠʦʥʥʳʡ ʣʠʬʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʥʫʪʨʠ ʠʣʠ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ ʠ ʦʛʨʘʞʜʘʝʪʩʷ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʠʟ ʥʝʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʦʝʤʘʤʠ ʠ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʜʚʝʨʝʡ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤ ʚʝʥʪʠʣʷʮʠʠ. ʆʪ ʫʩʪʘʥʦʚʢʠ ʧʦʞʘʨʥʳʭ ʣʠʬʪʦʚ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ 

ʟʘʯʘʩʪʫʶ ʦʪʢʘʟʳʚʘʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʩʥʠʞʘʝʪ ʵʩʪʝʪʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʠ ʯʘʩʪʦ ʥʝ 

ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʘʨʭʠʪʝʢʪʫʨʫ, ʭʦʪʷ ʪʘʢʦʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ ʛʦʨʘʟʜʦ ʫʜʦʙʥʝʝ ʜʣʷ 

ʨʘʙʦʪʳ ʧʦʞʘʨʥʳʭ. 

ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʧʦʞʘʨʥʳʤ ʣʠʬʪʘʤ. ʆʪʚʝʪ ʥʘ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʢʘʢʠʤʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʣʠʬʪʳ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ, ʤʦʞʥʦ ʥʘʡʪʠ ʚ ɻʆʉʊ 

ʈ 52382-2010 çʃʠʬʪʳ ʧʘʩʩʘʞʠʨʩʢʠʝ. ʃʠʬʪʳ ʜʣʷ ʧʦʞʘʨʥʳʭè, ɻʆʉʊ ʈ 53296-2009 

çʋʩʪʘʥʦʚʢʘ ʣʠʬʪʦʚ ʜʣʷ ʧʦʞʘʨʥʳʭ ʚ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ. ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠè, ɻʆʉʊ ʈ 22.9.11-2013 çɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ. ɸʚʘʨʠʡʥʦ-

ʩʧʘʩʘʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩʧʘʩʝʥʠʷ ʠʟ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷè. ʉʦʛʣʘʩʥʦ ɻʆʉʊ ʣʠʬʪʳ ʜʣʷ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ 

ʥʝʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʥʠ ʜʦʣʞʥʳ ʚʳʜʝʨʞʠʚʘʪʴ ʚʝʩ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʪʦʥʥʳ ʠ ʠʤʝʪʴ 

ʛʘʙʘʨʠʪʳ: ʥʝ ʤʝʥʝʝ 1100 ʤʤ ʚ ʰʠʨʠʥʫ ʠ 2100 ʤʤ ʚ ʛʣʫʙʠʥʫ, ʯʪʦʙʳ ʚ ʢʘʙʠʥʝ ʣʠʬʪʘ ʤʦʛʣʠ 

ʩʚʦʙʦʜʥʦ ʧʦʤʝʱʘʪʴʩʷ ʥʦʩʠʣʢʠ. ɼʣʷ ʧʦʞʘʨʥʦʛʦ ʣʠʬʪʘ ʦʙʷʟʘʪʝʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ 

ʨʝʟʝʨʚʥʦʝ ʧʠʪʘʥʠʝ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ ʜʣʷ ʩʚʷʟʠ ʩ ʧʦʞʘʨʥʳʤ 

ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ. ʇʨʠ ʣʶʙʦʡ ʚʳʩʦʪʝ ʟʜʘʥʠʷ ʧʦʞʘʨʥʳʡ ʣʠʬʪ ʜʦʣʞʝʥ 

ʜʦʩʪʠʛʘʪʴ ʚʝʨʭʥʝʛʦ ʵʪʘʞʘ ʥʝ ʤʝʥʝʝ ʯʝʤ ʟʘ ʦʜʥʫ ʤʠʥʫʪʫ. ɺ ʢʘʙʠʥʝ ʣʠʬʪʘ ʦʙʷʟʘʪʝʣʴʥʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʧʦʪʦʣʦʯʥʳʡ ʣʶʢ ʠ ʪʨʘʧ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚ ʩʣʫʯʘʝ ʥʝʧʦʣʘʜʦʢ ʤʦʞʥʦ 
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ʧʦʜʥʷʪʴʩʷ ʥʘ ʙʣʠʞʘʡʰʠʡ ʵʪʘʞ. ʈʘʟʨʝʰʝʥʘ ʫʩʪʘʥʦʚʢʘ ʚ ʰʘʭʪʝ ʩʧʝʮʠʘʣʴʥʳʭ ʩʢʦʙ, 

ʟʘʤʝʥʷʶʱʠʭ ʪʨʘʧ. ʐʘʭʪʘ ʣʠʬʪʘ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴ ʪʘʢʦʡ ʫʨʦʚʝʥʴ ʦʛʥʝʩʪʦʡʢʦʩʪʠ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʙʝʟʦʧʘʩʥʦʝ ʧʝʨʝʜʚʠʞʝʥʠʝ ʣʠʬʪʘ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʯʘʩʦʚ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ 

ʧʦʞʘʨʘ. ɼʚʝʨʠ ʢʘʙʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʢʨʳʪʳ ʪʦʣʴʢʦ ʧʨʠ ʫʜʝʨʞʠʚʘʥʠʠ ʚ ʥʘʞʘʪʦʤ ʩʦʩʪʦʷʥʠʠ 

ʩʧʝʮʠʘʣʴʥʦʡ ʢʥʦʧʢʠ. ʂʘʢ ʪʦʣʴʢʦ ʢʥʦʧʢʘ ʦʪʧʫʱʝʥʘ, ʦʥʠ ʜʦʣʞʥʳ ʩʨʘʟʫ ʞʝ ʟʘʢʨʳʪʴʩʷ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʣʠʬʪ ʦʩʪʘʥʦʚʠʣʩʷ ʥʘ ʦʭʚʘʯʝʥʥʦʤ ʦʛʥʝʤ 

ʵʪʘʞʝ. ʐʘʭʪʳ ʠ ʭʦʣʣʳ ʧʦʞʘʨʥʳʭ ʣʠʬʪʦʚ ʚ ʧʦʜʟʝʤʥʳʭ ʠ ʮʦʢʦʣʴʥʳʭ ʵʪʘʞʘʭ ʦʩʥʘʱʘʶʪʩʷ 

ʘʚʪʦʥʦʤʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʠʪʦʯʥʦʡ ʧʨʦʪʠʚʦʜʳʤʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. ʃʠʬʪʳ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʞʘʨʥʦʡ ʙʨʠʛʘʜʳ ʧʦ ʪʠʧʫ 

ʫʧʨʘʚʣʝʥʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʧʨʦʩʪʳʭ ʣʠʬʪʦʚʳʭ ʢʘʙʠʥ. ʂʨʳʰʘ ʧʦʞʘʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʦʩʥʘʱʝʥʘ ʣʶʢʦʤ ʜʣʷ ʵʚʘʢʫʘʮʠʠ ʣʶʜʝʡ, ʘ ʩʘʤ ʣʠʬʪ ʫʧʨʘʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ 

ʥʘʞʠʤʥʳʭ ʢʥʦʧʦʢ, ʪʘʢ ʢʘʢ ʧʨʠʤʝʥʝʥʠʝ ʢʥʦʧʦʢ ʩʝʥʩʦʨʥʦʛʦ ʪʠʧʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. ʇʨʠ ʧʦʞʘʨʝ 

ʜʚʝʨʠ ʪʘʢʦʛʦ ʣʠʬʪʘ ʦʯʝʥʴ ʤʝʜʣʝʥʥʦ ʦʪʢʨʳʚʘʶʪʩʷ ʧʦʩʣʝ ʧʦʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʥʘʭʦʜʷʱʝʛʦʩʷ 

ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʢʘʙʠʥʳ ʧʦʞʘʨʥʦʛʦ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʜʣʷ ʙʳʩʪʨʦʡ ʦʮʝʥʢʠ ʛʣʘʚʥʳʤ 

ʩʠʪʫʘʮʠʠ ʥʘ ʵʪʘʞʝ ʠ ʤʛʥʦʚʝʥʥʦʛʦ ʟʘʢʨʳʪʠʷ ʜʚʝʨʝʡ ʣʠʬʪʦʚʦʡ ʢʘʙʠʥʳ. 

ʇʦʞʘʨʥʳʡ ʣʠʬʪ ʠʤʝʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, 

ʜʝʡʩʪʚʫʶʱʫʶ ʧʨʠ ʚʦʟʛʦʨʘʥʠʠ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʦʛʥʷ ʚʩʝ ʢʘʙʠʥʳ ʥʝʤʝʜʣʝʥʥʦ ʩʧʫʩʢʘʶʪʩʷ ʢ 

ʧʝʨʚʦʤʫ ʵʪʘʞʫ ʟʜʘʥʠʷ ʠ ʦʪʢʨʳʚʘʶʪʩʷ ʜʦ ʧʦʷʚʣʝʥʠʷ ʧʦʞʘʨʥʳʭ. 

ʇʨʠ ʨʘʙʦʪʘʶʱʝʡ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʠʩʪʝʤʝ ʦʥʠ ʙʣʦʢʠʨʫʶʪʩʷ. ɼʣʷ ʨʘʟʙʣʦʢʠʨʦʚʢʠ 

ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʷʝʤʳʡ ʧʦʞʘʨʥʳʤʠ ʢʣʶʯ. ʉʝʛʦʜʥʷ ʢʘʞʜʳʡ ʩʦʚʨʝʤʝʥʥʳʡ ʠʟʛʦʪʦʚʠʪʝʣʴ 

ʣʠʬʪʦʚ ʧʦʣʴʟʫʝʪʩʷ ʩʦʙʩʪʚʝʥʥʳʤ ʢʣʶʯʦʤ, ʘʢʪʠʚʠʨʫʶʱʠʤ ʨʝʞʠʤ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʞʘʨʥʳʭ 

ʨʘʩʯʸʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʟʜʘʥʠʠ ʦʙʦʨʫʜʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʩʝʡʬʳ, ʚ ʢʦʪʦʨʳʭ ʜʣʷ ʩʧʘʩʘʪʝʣʴʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʨʘʟʤʝʱʘʶʪʩʷ ʧʦʜʭʦʜʷʱʠʝ ʢ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʦʜʝʣʠ ʫʩʪʨʦʡʩʪʚʘ ʢʣʶʯʠ. 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʣʠʬʪʳ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʧʦʞʘʨʥʳʭ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʘʭ çʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴè ʠ çʇʝʨʝʚʦʟʢʘ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡè. ʈʘʟʥʳʝ 

ʨʝʞʠʤʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʣʠʬʪ ʧʨʘʚʠʣʴʥʦ ʜʝʡʩʪʚʦʚʘʣ ʚ ʦʙʝʠʭ ʵʪʠʭ ʩʠʪʫʘʮʠʷʭ, 

ʠ ʤʦʛ ʜʦʩʪʘʚʠʪʴ ʧʘʩʩʘʞʠʨʦʚ ʠ ʧʦʩʪʨʘʜʘʚʰʠʭ ʥʘ ʥʠʞʥʠʡ ʵʪʘʞ ʚ ʣʶʙʦʡ ʩʠʪʫʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʦʧʝʨʘʪʠʚʥʦ ʜʦʩʪʘʚʠʪʴ ʧʦʞʘʨʥʳʝ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʢ ʤʝʩʪʫ ʚʦʟʛʦʨʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ, 

ʯʪʦʙʳ ʚ ʨʝʞʠʤʝ çʇʝʨʝʚʦʟʢʘ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡè ʢʘʙʠʥʘ ʣʠʬʪʘ ʜʣʷ ʙʳʣʘ ʦʙʦʨʫʜʦʚʘʥʘ 

ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʩʠʩʪʝʤʝ ʜʚʫʩʪʦʨʦʥʥʝʡ ʧʝʨʝʛʦʚʦʨʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ 

ʜʠʩʧʝʪʯʝʨʩʢʠʤ ʧʫʥʢʪʦʤ ʠʣʠ ʮʝʥʪʨʘʣʴʥʳʤ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ 

ʟʘʱʠʪʳ, ʘ ʪʘʢʞʝ ʩ ʦʩʥʦʚʥʳʤ ʧʦʩʘʜʦʯʥʳʤ ʵʪʘʞʦʤ. ʇʨʠ ʵʪʦʤ, ʚ ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʚʨʝʤʝʥʠ, 

ʧʝʨʝʛʦʚʦʨʥʘʷ ʩʚʷʟʴ ʠʟ ʢʘʙʠʥʳ ʣʠʬʪʘ ʜʦʣʞʥʘ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʪʝʣʝʬʦʥʥʳʭ 

ʪʨʫʙʦʢ. 

 

 
 

ʈʠʩ.1. ʇʠʢʪʦʛʨʘʤʤʘ ʣʠʬʪʘ ʜʣʷ ʧʦʞʘʨʥʳʭ 
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ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʧʝʮʠʘʣʴʥʳʭ ʣʠʬʪʦʚ, ʢʘʞʜʦʤʫ ʠʟ 

ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʚʦʡ ʨʝʞʠʤ ʧʝʨʝʚʦʟʢʠ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ: 

ï çʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴè ð ʢʦʛʜʘ ʚʢʣʶʯʘʝʪʩʷ ʩʠʩʪʝʤʘ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʦʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʜʘʝʪ ʩʠʛʥʘʣ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʣʠʬʪʘʤʠ. ʇʦʩʣʝ ʯʝʛʦ ʣʠʬʪ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʦʞʘʨʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠ (ʠʛʥʦʨʠʨʫʷ ʢʦʤʘʥʜʳ 

ʚʳʟʦʚʘ, ʠ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰ ʚ ʢʘʙʠʥʝ) ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʦʩʥʦʚʥʦʡ ʧʦʩʘʜʦʯʥʳʡ ʵʪʘʞ. ʇʦʩʣʝ 

ʦʩʪʘʥʦʚʢʠ ʥʘ ʧʦʩʘʜʦʯʥʦʤ ʵʪʘʞʝ, ʣʠʬʪ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʦʞʠʜʘʥʠʷ ʩ ʦʪʢʨʳʪʳʤʠ ʜʚʝʨʴʤʠ. 

ï çʇʝʨʝʚʦʟʢʘ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡè - ʧʦ ʧʨʠʙʳʪʠʶ ʥʘ ʤʝʩʪʦ ʧʦʞʘʨʥʳʭ, ʨʝʞʠʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʣʠʬʪʘ ʠʟʤʝʥʷʝʪʩʷ ʧʫʪʝʤ ʧʦʚʦʨʦʪʘ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʣʶʯʘ ʥʘ ʧʘʥʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʢʘʙʠʥʳ. ɺ ʨʝʞʠʤʝ çʇʝʨʝʚʦʟʢʘ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡè ʫʧʨʘʚʣʝʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʢʘʙʠʥʳ ʣʠʬʪʘ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ. ʃʠʬʪ, ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʞʘʨʥʦʛʦ ʨʘʩʯʸʪʘ, 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʯʘʩʪʠ ʠʣʠ ʩʥʘʨʫʞʠ ʟʜʘʥʠʷ. ʆʥ ʦʙʷʟʘʪʝʣʴʥʦ ʦʛʨʘʞʜʘʝʪʩʷ 

ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʩʦʟʜʘʥʥʦʡ ʠʟ ʥʝʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʦʩʥʘʱʸʥʥʦʡ 

ʜʚʝʨʥʳʤʠ ʧʨʦʸʤʘʤʠ, ʨʘʟʣʠʯʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʚʝʥʪʠʣʷʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ. 

ʉʝʛʦʜʥʷ ʦʪ ʤʦʥʪʘʞʘ ʣʠʬʪʦʚ ʩ ʫʣʠʯʥʦʡ ʩʪʦʨʦʥʳ ʟʜʘʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʦʪʢʘʟʳʚʘʶʪʩʷ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʵʪʦʤ ʩʥʠʞʘʝʪʩʷ ʵʩʪʝʪʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʠ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʯʘʩʪʦ ʥʝ 

ʧʦʜʭʦʜʠʪ ʢ ʦʢʨʫʞʘʶʱʝʡ ʘʨʭʠʪʝʢʪʫʨʝ, ʭʦʪʷ ʵʪʘ ʫʩʪʘʥʦʚʢʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʫʜʦʙʥʦʡ ʜʣʷ 

ʜʝʡʩʪʚʠʡ ʧʦʞʘʨʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʦ ʚʨʝʤʷ ʚʦʟʛʦʨʘʥʠʷ. 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɻʆʉʊ ʈ 52382-2010  ʃʠʬʪʳ ʧʘʩʩʘʞʠʨʩʢʠʝ. ʃʠʬʪʳ ʜʣʷ ʧʦʞʘʨʥʳʭ. ï ʄʦʩʢʚʘ; 

ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2010.  

2. ɻʆʉʊ ʈ 63770-2010 (ʀʉʆ 4190-1:1999) ʃʠʬʪʳ ʧʘʩʩʘʞʠʨʩʢʠʝ. ï ʄʦʩʢʚʘ; 

ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2010.  

3. ɻʆʉʊ ʈ 53296-2009 ʋʩʪʘʥʦʚʢʘ ʣʠʬʪʦʚ ʜʣʷ ʧʦʞʘʨʥʳʭ ʚ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ. 

ʊʨʝʙʦʚʘʥʠʷ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. - ʄʦʩʢʚʘ; ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2009.  

4. ɻʆʉʊ 30244-94 ʄʘʪʝʨʠʘʣʳ ʩʪʨʦʠʪʝʣʴʥʳʝ. ʄʝʪʦʜʳ ʠʩʧʳʪʘʥʠʷ ʥʘ ʛʦʨʶʯʝʩʪʴ ï 

ʄʦʩʢʚʘ; ʄʅʊʂʉ, 1994.  

5. ɻʆʉʊ 30402-96 ʄʘʪʝʨʠʘʣʳ ʩʪʨʦʠʪʝʣʴʥʳʝ. ʄʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʴ. ï ʄʦʩʢʚʘ; ʄʅʊʂʉ, 1996.  

6. ɻʆʉʊ 12.1.044-89 (ʀʉʆ 4589-84) ʇʦʞʘʨʦʚʟʨʳʚʦʦʧʘʩʥʦʩʪʴ ʚʝʱʝʩʪʚ ʠ 

ʤʘʪʝʨʠʘʣʦʚ. - ʄʦʩʢʚʘ; ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 1989.  

7. ɻʆʉʊ ʈ 51032-97 ʄʘʪʝʨʠʘʣʳ ʩʪʨʦʠʪʝʣʴʥʳʝ. ʄʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʥʘ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʣʘʤʝʥʠ. ï ʄʦʩʢʚʘ; ʄʠʥʩʪʨʦʡ ʈʦʩʩʠʠ, 1997.  
 

ʊʝʭʥʦʣʦʛʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʦʧʘʣʫʙʦʢ 

ʄʘʢʩʠʤʦʚʘʊ.ʄ. 

ɹʠʟʷʝʚ ʉ.ɸ.  

ʄʘʣʴʮʝʚʘ ʆ.ɺ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʉʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʦʧʘʣʫʙʢʠ ʜʣʷ ʚʦʟʚʝʜʝʥʠʷ ʪʦʥʢʦʩʪʝʥʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʫʧʦʣʦʚ ʨʘʟʨʘʙʦʪʘʥ ʚ 1980ʛ. ʚ ʃʝʥʠʥʛʨʘʜʩʢʦʤ ʚʳʩʰʝʤ ʚʦʝʥʥʦʤ 

ʠʥʞʝʥʝʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʦʤ ʂʨʘʩʥʦʟʥʘʤʝʥʥʦʤ ʫʯʠʣʠʱʝ ʠʤʝʥʠ ʛʝʥʝʨʘʣʘ ʘʨʤʠʠ ɸ. ʅ. 

ʂʦʤʘʨʦʚʩʢʦʛʦ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʚ ʩʞʘʪʳʝ 

ʩʨʦʢʠ ʩʦʟʜʘʪʴ ʰʠʨʦʢʫʶ ʩʝʪʴ ʙʘʟ ʩʝʣʴʩʢʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ʇʥʝʚʤʦʦʧʘʣʫʙʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʙʢʫʶ ʦʙʦʣʦʯʢʫ, ʠʟʛʦʪʦʚʣʝʥʥʫʶ ʠʟ 

ʧʨʦʨʝʟʠʥʝʥʦʡ ʪʢʘʥʠ ʠʣʠ ʧʦʣʠʤʝʨʥʦʡ ʧʣʝʥʢʠ ʧʦʚʳʰʝʥʥʦʡ ʧʨʦʯʥʦʩʪʠ ʪʦʣʱʠʥʦʡ ʥʝ ʙʦʣʝʝ 

0,5 ʤʤ.  

ʕʪʦʪ ʚʠʜ ʦʧʘʣʫʙʢʠ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʨʠ ʩʦʦʨʫʞʝʥʠʠ ʢʦʣʣʝʢʪʦʨʦʚ, ʪʫʥʥʝʣʝʡ 

ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʙʲʝʢʪʦʚ ʩ ʢʫʧʦʣʦʦʙʨʘʟʥʳʤʠ ʩʚʦʜʘʤʠ ʠ ʪʦʥʢʠʤʠ 

ʩʪʝʥʘʤʠ ï ʩʪʘʜʠʦʥʦʚ, ʩʢʣʘʜʦʚ, ʘʥʛʘʨʦʚ, ʪʦʨʛʦʚʦ-ʨʘʟʚʣʝʢʘʪʝʣʴʥʳʭ ʮʝʥʪʨʦʚ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ ʠ ʪ.ʜ.  

ʋʩʪʘʥʦʚʢʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʳ, ʩʪʝʥʳ ʠ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʥʘ ʢʦʣʦʥʥʳ. ɼʦ ʥʘʯʘʣʘ ʫʩʪʘʥʦʚʢʠ ʦʙʦʣʦʯʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʚʝʨʰʝʥʳ 

ʚʩʝ ʨʘʙʦʪʳ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʢʫʧʦʣʴʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ (ʩʪʝʥ) ʠ ʧʦʣʦʚ.  

ʇʨʠ ʢʨʝʧʣʝʥʠʠ ʦʙʦʣʦʯʢʠ ʢ ʬʫʥʜʘʤʝʥʪʫ (ʩʪʝʥʝ) ʥʝʦʙʭʦʜʠʤʦ:  

ï ʨʘʩʢʘʪʘʪʴ ʠ ʨʘʩʩʪʝʣʠʪʴ ʦʙʦʣʦʯʢʫ ʠ ʟʘʚʝʩʪʠ ʝʝ ʢʨʘʷ ʢ ʘʥʢʝʨʥʳʤ ʙʦʣʪʘʤ;  

ï ʧʨʦʚʝʨʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʘʥʢʝʨʥʳʭ ʙʦʣʪʦʚ ʬʫʥʜʘʤʝʥʪʘ 

(ʩʪʝʥʳ) ʠ ʦʪʚʝʨʩʪʠʡ ʥʠʞʥʝʛʦ ʧʦʷʩʘ ʦʙʦʣʦʯʢʠ, ʘ ʪʘʢʞʝ ʜʝʪʘʣʠ ʜʣʷ ʢʨʝʧʣʝʥʠʷ (ʤʝʪʘʣʣʠʯʝʩʢʠʝ 

ʧʣʘʩʪʠʥʳ, ʧʨʦʢʣʘʜʢʠ, ʩʝʨʴʛʠ ʠ ʜʨ.); 

ï ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʠ ʟʘʢʨʝʧʠʪʴ ʦʙʦʣʦʯʢʫ ʥʘ ʬʫʥʜʘʤʝʥʪʝ (ʩʪʝʥʝ).  

ʇʦʩʣʝ ʟʘʢʨʝʧʣʝʥʠʷ ʤʝʤʙʨʘʥʳ-ʦʙʦʣʦʯʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘʧʦʣʥʝʥʠʝ ʝʝ ʚʦʟʜʫʭʦʤ ʧʨʠ 

ʧʦʤʦʱʠ ʧʨʠʪʦʯʥʳʭ ʚʝʥʪʠʣʷʪʦʨʦʚ. ɼʣʷ ʵʪʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʦʙʠʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʢʦʪʦʨʳʝ ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʦʧʝʨʘʪʦʨʦʤ, ʠʤʝʶʱʠʤ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʧʦ 

ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ.  

ʇʨʠ ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʪʦʣʱʠʥʘ ʦʙʦʣʦʯʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʯʝʪʦʤ ʚ ʧʨʦʝʢʪʝ ʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 1/600é1/800 ʨʘʜʠʫʩʘ ʢʨʠʚʠʟʥʳ ʢʫʧʦʣʘ ʚ ʚʝʨʰʠʥʝ, ʥʦ ʥʝ 

ʤʝʥʝʝ 50 ʤʤ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʝʝ ʢ ʦʧʦʨʥʦʤʫ 

ʢʦʣʴʮʫ. 

ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ çʪʦʨʢʨʝʪʠʨʦʚʘʥʠʝè. ʊʝʭʥʦʣʦʛʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ 

ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʢʫʧʦʣʴʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʧʦʩʨʝʜʩʪʚʦʤ 

ʜʚʫʭ ʩʧʦʩʦʙʦʚ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ (ʪʦʨʢʨʝʪʠʨʦʚʘʥʠʝ)  çʤʦʢʨʳʡè ʠ çʩʫʭʦʡè. 

çʄʦʢʨʳʡè ʩʧʦʩʦʙ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʪʦʚʘʨʥʳʡ ʙʝʪʦʥ ʠʣʠ 

ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ, ʧʨʠʛʦʪʦʚʣʝʥʥʘʷ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʫʩʪʘʥʦʚʢʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʦʜʦʮʝʤʝʥʪʥʦʤ 

ʦʪʥʦʰʝʥʠʠ, ʩ ʧʦʤʦʱʴʶ ʧʦʨʰʥʝʚʳʭ, ʨʦʪʦʨʥʳʭ ʠʣʠ ʰʥʝʢʦʚʳʭ ʥʘʩʦʩʦʚ ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ 

ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʪʦʢʦʤ ʧʦ ʛʠʙʢʦʤʫ ʨʝʟʠʥʦʚʦʤʫ ʘʨʤʠʨʦʚʘʥʥʦʤʫ ʨʫʢʘʚʫ ʜʠʘʤʝʪʨʦʤ 40...70 

ʤʤ (ʤʘʪʝʨʠʘʣʦʧʨʦʚʦʜʫ) ʢ ʨʘʙʦʯʝʤʫ ʨʘʩʧʳʣʠʪʝʣʴʥʦʤʫ ʩʦʧʣʫ, ʦʩʥʘʱʝʥʥʦʤʫ ʩʤʝʩʠʪʝʣʴʥʦʡ 

ʢʘʤʝʨʦʡ, ʚ ʢʦʪʦʨʦʡ ʩʦʟʜʘʝʪʩʷ ʠʟʙʳʪʦʯʥʦʝ ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ 0,4...0,6 ʄʇʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 0,5...1,5 

ʤ ʦʪ ʩʦʧʣʘ ʜʦ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʪʦʥʠʨʦʚʘʥʠʷ. 

ʊʝʭʥʦʣʦʛʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ çʤʦʢʨʳʤè ʩʧʦʩʦʙʦʤ ʚʢʣʶʯʘʝʪ ʥʘʥʝʩʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʷʪʠ ʩʣʦʝʚ.  

ʏʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ ʥʘʥʝʩʝʥʠʷ ʧʦʩʣʝʜʥʝʛʦ ʩʣʦʷ ʥʝʦʙʭʦʜʠʤʦ ʧʫʪʝʤ ʨʘʩʧʳʣʝʥʠʷ ʩʪʨʫʠ 

ʚʦʜʳ ʫʚʣʘʞʥʠʪʴ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʊʘʢʫʶ ʦʧʝʨʘʮʠʶ ʩʣʝʜʫʝʪ ʧʦʚʪʦʨʷʪʴ 2 ʨʘʟʘ ʚ ʩʫʪʢʠ ʚ 

ʪʝʯʝʥʠʝ 7 ʜʥʝʡ. 

ʇʨʠ çʩʫʭʦʤè ʩʧʦʩʦʙʝ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʩʫʭʘʷ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ (ʱʝʙʝʥʴ ʬʨʘʢʮʠʠ ʜʦ 10 

ʤʤ, ʧʝʩʦʢ 0...4 ʤʤ, ʮʝʤʝʥʪ) ʩʧʣʦʰʥʳʤ ʧʦʪʦʢʦʤ ʥʘʧʨʘʚʣʷʶʪʩʷ ʧʦ ʤʘʪʝʨʠʘʣʦʧʨʦʚʦʜʫ ʢ 

ʨʘʩʧʳʣʠʪʝʣʴʥʦʤʫ ʩʦʧʣʫ, ʛʜʝ ʚ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ ʥʘʛʥʝʪʘʶʪ ʚʦʜʫ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʞʠʜʢʠʝ ʘʢʪʠʚʥʳʝ ʜʦʙʘʚʢʠ. ʊʝʭʥʦʣʦʛʠʷ ʙʝʪʦʥʠʨʦʚʘʥʠʷ çʩʫʭʠʤè ʩʧʦʩʦʙʦʤ ʧʨʠ ʠʟʙʳʪʦʯʥʦʤ 

ʨʘʙʦʯʝʤ ʜʘʚʣʝʥʠʠ 0,4...0,6 ʄʇʘ ʘʥʘʣʦʛʠʯʥʘ ʙʝʪʦʥʠʨʦʚʘʥʠʶ ʧʨʠ çʤʦʢʨʦʤè ʩʧʦʩʦʙʝ. ʆʜʥʘʢʦ 

ʧʨʠ ʵʪʦʤ ʥʘ ʚʳʭʦʜʝ ʤʘʪʝʨʠʘʣʦʧʨʦʚʦʜʘ ʦʙʨʘʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʳʣʠ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ.  

ʅʘʯʘʣʦ ʩʭʚʘʪʳʚʘʥʠʷ ʙʝʪʦʥʘ ʜʦʣʞʥʦ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ 2 ʤʠʥ, ʘ ʦʢʦʥʯʘʥʠʝ ð 10 ʤʠʥ. 

ʇʨʦʯʥʦʩʪʴ ʙʝʪʦʥʘ ʧʦʩʣʝ ʩʭʚʘʪʳʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʜʦ 40 %, ʘ ʨʘʩʯʝʪʥʘʷ ð ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ.  

ʉʚʝʞʝʫʣʦʞʝʥʥʳʡ ʙʝʪʦʥ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʷʪʴ ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʤʝʞʫʪʢʠ 

ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʢʘʞʜʳʝ 100 ʤ3, ʘ ʧʣʦʪʥʦʩʪʴ, ʚʦʜʦʮʝʤʝʥʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʠ ʩʦʩʪʘʚ ʙʝʪʦʥʘ ʥʘʜʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʦʨʤʘʪʠʚʥʳʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ.  
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ʊʝʭʥʦʣʦʛʠʷ ʩʠʣʦʚʦʛʦ ʠʥʝʨʮʠʦʥʥʦʛʦ ʫʧʣʦʪʥʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ʅʦʚʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʙʝʪʦʥʠʨʦʚʘʥʠʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ ʩʠʣʦʚʦʛʦ ʠʥʝʨʮʠʦʥʥʦʛʦ 

ʫʧʣʦʪʥʝʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʨʠʛʦʪʦʚʣʝʥʠʝ 

ʦʜʥʦʨʦʜʥʦʡ ʩʫʭʦʡ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʛʝʨʤʝʪʠʯʥʦʤ ʩʢʦʨʦʩʪʥʦʤ 

ʙʝʪʦʥʦʩʤʝʩʠʪʝʣʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʜʝʡʩʪʚʠʷ, ʚ ʢʦʪʦʨʦʤ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʦʩʪʠʛʘʝʪ 120 

ʦʙ/ʤʠʥ, ʠ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʩʚʳʰʝ 1,4 ʄʇʘ ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ ʨʘʚʥʦʤʝʨʥʦ ʙʝʟ ʧʫʣʴʩʘʮʠʡ 

ʪʨʘʥʩʧʦʨʪʠʨʫʝʪʩʷ ʧʦ ʤʘʪʝʨʠʘʣʦʧʨʦʚʦʜʫ ʩʦ ʩʢʦʨʦʩʪʴʶ 120...200 ʤ/ʩ ʢ ʩʦʧʣʫ, ʢ ʢʦʪʦʨʦʤʫ 

ʪʘʢʞʝ ʦʪʜʝʣʴʥʦ ʧʦʜʘʝʪʩʷ ʚʦʜʘ.  

ʇʥʝʚʤʘʪʠʯʝʩʢʘʷ ʧʦʜʲʸʤʥʘʷ ʦʧʘʣʫʙʢʘ. ʇʨʠ ʚʦʟʚʝʜʝʥʠʠ ʪʦʥʢʦʩʪʝʥʥʳʭ ʤʦʥʦʣʠʪʥʳʭ 

ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʫʧʦʣʦʚ ʧʨʠʤʝʥʷʝʪʩʷ ʧʥʝʚʤʦʦʧʘʣʫʙʢʘ ʠʟ ʧʨʦʨʝʟʠʥʝʥʥʦʡ ʪʢʘʥʠ ʥʘ 

ʢʘʧʨʦʥʦʚʦʡ ʦʩʥʦʚʝ. ʄʘʩʩʘ ʧʥʝʚʤʦʦʧʘʣʫʙʢʠ ʦʪ 300 ʜʦ 1400 ʢʛ., ʜʠʘʤʝʪʨ ʢʫʧʦʣʘ ʦʪ 10 ʜʦ 21ʤ; 

ʨʘʩʯʝʪʥʘʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ ʦʪ 40 ʜʦ 50 ʮʠʢʣʦʚ.  

ʇʥʝʚʤʦʦʧʘʣʫʙʢʫ ʠ ʢʨʝʧʷʪ ʢ ʘʥʢʝʨʘʤ ʬʫʥʜʘʤʝʥʪʘ. ʉʚʝʨʭʫ ʨʘʩʢʣʘʜʳʚʘʶʪ ʛʠʙʢʠʝ 

ʪʢʘʥʝʚʳʝ ʣʝʧʝʩʪʢʠ ʠ ʢʨʝʧʷʪ ʠʭ ʢ ʚʝʨʰʠʥʝ ʧʥʝʚʤʦʦʧʘʣʫʙʢʠ. ʅʘ ʨʘʟʦʩʪʣʘʥʥʫʶ 

ʧʥʝʚʤʦʦʧʘʣʫʙʢʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʢʣʘʜʳʚʘʣʠ ʩʣʦʠ ʦʙʣʠʮʦʚʢʠ, ʧʘʨʦʪʝʧʣʦ- ʠ 

ʛʠʜʨʦʠʟʦʣʷʮʠʠ, ʛʠʙʢʫʶ ʩʚʘʨʥʫʶ ʩʝʪʢʫ ʠ ʙʝʪʦʥʥʫʶ ʩʤʝʩʴ. ɼʦ ʥʘʯʘʣʘ ʩʭʚʘʪʳʚʘʥʠʷ ʮʝʤʝʥʪʘ 

ʚ ʧʥʝʚʤʦʦʧʘʣʫʙʢʫ ʧʦʜʘʶʪ ʚʝʥʪʠʣʷʪʦʨʘʤʠ ʚʦʟʜʫʭ ʜʦ ʩʦʟʜʘʥʠʷ ʚ ʥʝʡ ʠʟʙʳʪʦʯʥʦʛʦ 

ʜʘʚʣʝʥʠʷ2,5-3,0 ʢʇʘ. ʇʦ ʤʝʨʝ ʥʘʧʦʣʥʝʥʠʷ ʧʥʝʚʤʦʦʧʘʣʫʙʢʠ ʚʦʟʜʫʭʦʤ ʛʠʙʢʠʝ ʪʢʘʥʝʚʳʝ 

ʣʝʧʝʩʪʢʠ ʚʤʝʩʪʝ ʩ ʫʣʦʞʝʥʥʳʤʠ ʥʘ ʥʠʭ ʤʘʪʝʨʠʘʣʘʤʠ ʥʘʧʦʣʟʘʶʪ ʥʘ ʧʥʝʚʤʦʦʧʘʣʫʙʢʫ, 

ʠʟʛʠʙʘʶʪʩʷ ʠ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʝʢʪʥʫʶ ʬʦʨʤʫ. ʐʚʳ ʤʝʞʜʫ ʣʝʧʝʩʪʢʘʤʠ ʢʫʧʦʣʘ ʟʘʜʝʣʳʚʘʶʪ 

ʩʨʘʟʫ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʦʜʲʝʤʘ ʧʥʝʚʤʦʦʧʘʣʫʙʢʠ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɹʝʪʦʥ ʥʘ ʥʘʜʫʪʦʡ ʧʥʝʚʤʦʦʧʘʣʫʙʢʝ ʚʳʜʝʨʞʠʚʘʶʪ ʜʦ ʥʘʙʦʨʘ ʨʘʩʧʘʣʫʙʦʯʥʦʡ 

ʧʨʦʯʥʦʩʪʠ (ʥʝ ʤʝʥʝʝ 12 ʄʇʘ 

ʉʪʘʮʠʦʥʘʨʥʘʷ ʦʧʘʣʫʙʢʘ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʪʘʢʦʡ ʦʧʘʣʫʙʢʠ ʙʝʪʦʥʠʨʦʚʘʥʠʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʧʦʜʲʝʤʘ ʬʦʨʤʦʦʙʨʘʟʫʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʘʣʫʙʢʠ ʚ ʨʘʙʦʯʝʝ 

ʧʦʣʦʞʝʥʠʝ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʜʦʙʥʦʡ ʪʝʭʥʦʣʦʛʠʠ: 

ï ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʩʦʭʨʘʥʝʥʠʷ ʚʝʨʪʠʢʘʣʴʥʦʩʪʠ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʦʩʥʦʚʘʥʠʶ 

ʬʫʥʜʘʤʝʥʪʘ ʩʪʝʥ; 

ï ʥʝʫʧʨʘʚʣʷʝʤʘʷ ʜʝʬʦʨʤʘʮʠʷ ʩʚʝʞʝʫʣʦʞʝʥʥʦʛʦ ʙʝʪʦʥʘ ʧʨʠ ʧʦʜʲʝʤʝ; 

ï ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʘʨʤʘʪʫʨʥʦʛʦ 

ʢʘʨʢʘʩʘ. 

ï ɹʦʣʝʝ ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ð ʚʦʟʚʝʜʝʥʠʝ ʪʦʥʢʦʩʪʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʦʧʘʣʫʙʢʝ ʩ ʥʘʥʝʩʝʥʠʝʤ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʥʘʙʨʳʟʛʦʤ. 

ʇʦ ʜʦʩʪʠʞʝʥʠʠ ʙʝʪʦʥʦʤ ʧʨʦʝʢʪʥʦʡ ʧʨʦʯʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʝ ʜʘʚʣʝʥʠʝ ʚ ʩʠʩʪʝʤʝ 

ʩʥʠʤʘʝʪʩʷ, ʧʨʦʠʩʭʦʜʠʪ ʜʝʤʦʥʪʘʞ ʢʨʝʧʝʞʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʨʘʩʧʘʣʫʙʢʘ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɻʣʘʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʦʧʘʣʫʙʢʠ: 

1. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʩʣʦʞʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʜʘʞʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʣʦʢʘʮʠʷʭ; 

2. ʕʢʦʥʦʤʠʷ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʪʘʢ ʢʘʢ ʦʧʘʣʫʙʢʘ ʠʤʝʝʪ ʤʘʣʳʡ ʚʝʩ; 

3. ʇʨʦʩʪʦʪʘ ʤʦʥʪʘʞʘ ʠ ʜʝʤʦʥʪʘʞʘ; 

4. ʆʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʘʷ ʦʙʦʨʘʯʠʚʘʝʤʦʩʪʴ; 

5. ʉʦʢʨʘʱʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʨʦʢʦʚ ʚ 1,5-2 ʨʘʟʘ; 

6. ʉʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʧʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʦʪ 30 ʜʦ 70%. 

ʊʝʭʥʦʣʦʛʠʷ ʤʦʥʦʣʠʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ ʠ 

ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʝ ʪʝʭʥʦʣʦʛʠʷ ʤʦʥʦʣʠʪʥʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʟʚʠʣʘʩʴ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʪʝʧʝʨʴ ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʛʦʚʦʨʠʪʴ ʥʝ ʪʦʣʴʢʦ 

ʦʙ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʚʠʜʘʤʠ ʩʪʨʦʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʤʦʥʦʣʠʪʥʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʧʦʟʚʦʣʷʶʪ ʚʳʧʦʣʥʷʪʴ ʨʘʙʦʪʳ ʧʨʠ 

ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʪʴ ʩʨʦʢʠ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ. 

 

 



97 
 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ɻʆʉʊ ʈ 52085-2003. ʆʧʘʣʫʙʢʘ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ. 

2. ɻʆʉʊ 18105-2010. ɹʝʪʦʥʳ. ʇʨʘʚʠʣʘ ʢʦʥʪʨʦʣʷ ʠ ʦʮʝʥʢʠ ʧʨʦʯʥʦʩʪʠ. 

3. ʉʊʆ ʅʆʉʊʈʆʁ 2.33.51-2011. ʇʦʜʛʦʪʦʚʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. 

4. ʇʝʪʨʘʢʦʚ, ɹ.ʀ. ɹʝʪʦʥʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʥʝʚʤʦʦʧʘʣʫʙʢʠ / 

ɹ.ʀ. ʇʝʪʨʘʢʦʚ. ʃ. : ʉʪʨʦʡʠʟʜʘʪ, 1974. 

5. ʇʥʝʚʤʘʪʠʯʝʩʢʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʟʜʫʭʦʦʧʦʨʥʦʛʦ ʪʠʧʘ / ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɺ.ɺ. 
ɽʨʤʦʣʦʚʘ. ʄ. : ʉʪʨʦʡʠʟʜʘʪ, 1973. 

6. ʇʥʝʚʤʘʪʠʯʝʩʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ / ʧʦʜ ʨʝʜʘʢʮʠʝʡ ɸ.ɹ. ɻʫʙʝʥʢʦ. ʄ. : 

ɻʦʩʩʪʨʦʡʠʟʜʘʪ, 1963. 

 

 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʧʘʥʝʣʴʥʳʭ ʜʦʤʦʚ 

ʄʘʢʩʠʤʦʚʘ ʊ.ʄ. 

ʏʝʨʥʦʚʘ ɽ.ɺ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ʇʘʥʝʣʴʥʳʝ ʜʦʤʘ ï ʜʦʩʪʘʪʦʯʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʝ ʷʚʣʝʥʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ 

ʩʪʨʘʥʳ. ʎʝʣʳʝ ʨʘʡʦʥʳ ʠ ʛʦʨʦʜʘ ʟʘʩʪʨʦʝʥʳ ʠʤʠ. ʇʘʥʝʣʴʥʳʝ ʜʦʤʘ ʧʦʷʚʠʣʠʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʉʉʉʈ ʚ 1959 ʛʦʜʫ. ʕʪʫ ʠʜʝʶ ʥʘʰʠ ʩʪʨʦʠʪʝʣʠ ʧʝʨʝʥʷʣʠ ʫ ʬʨʘʥʮʫʟʦʚ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʚ 

ʧʦʩʣʝʚʦʝʥʥʳʡ ʧʝʨʠʦʜ ʟʘʜʘʣʠʩʴ ʮʝʣʴʶ ʙʳʩʪʨʦ ʦʙʝʩʧʝʯʠʪʴ ʞʠʣʴʝʤ ʛʨʘʞʜʘʥ, ʯʴʠ ʜʦʤʘ ʙʳʣʠ 

ʨʘʟʨʫʰʝʥʳ. 

ʇʝʨʚʳʡ ʜʦʤ ʪʘʢʦʛʦ ʨʦʜʘ ʧʦʷʚʠʣʩʷ ʚ ʄʦʩʢʚʝ. ɼʘʣʝʝ ʪʝʥʜʝʥʮʠʷ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʠ 

ʥʘ ʦʩʪʘʣʴʥʫʶ ʪʝʨʨʠʪʦʨʠʶ ʩʪʨʘʥʳ ʩʦʚʝʪʦʚ. ʇʝʨʚʳʝ ʧʦʩʪʨʦʡʢʠ ʚʳʧʦʣʥʷʣʠ ʠʟ ʛʣʘʜʢʦʡ 

ʧʘʥʝʣʠ, ʪʦ ʝʩʪʴ ʙʦʣʴʰʠʭ ʧʣʠʪ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ. ʊʘʢʦʡ ʩʧʦʩʦʙ ʩʪʘʣ ʧʦʧʫʣʷʨʥʳʤ, ʙʳʩʪʨʳʤ ʠ 

ʜʝʰʝʚʳʤ. ʈʘʟʫʤʝʝʪʩʷ, ʦʙ ʫʜʦʙʩʪʚʘʭ ʪʦʛʜʘ ʤʘʣʦ ʢʪʦ ʟʘʜʫʤʳʚʘʣʩʷ, ʘ ʚʦʪ ʦʩʥʦʚʥʫʶ 

ʧʨʝʩʣʝʜʫʝʤʫʶ ʮʝʣʴ ï ʙʳʩʪʨʫʶ ʚʦʟʚʦʜʠʤʦʩʪʴ, ʜʦʩʪʠʛʘʣʠ ʫʩʧʝʰʥʦ. 

ʄʥʦʛʦʢʚʘʨʪʠʨʥʳʝ ʜʦʤʘ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ 

ʨʘʟʥʦʦʙʨʘʟʠʝʤ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ ʙʳʣʠ ʟʘʞʘʪʳ ʚ ʩʚʦʠʭ ʨʝʰʝʥʠʷʭ ʩʢʨʦʤʥʳʤʠ ʩʦʮʠʘʣʴʥʳʤʠ 

ʥʦʨʤʘʤʠ ʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤʠ ʟʘʜʘʯʘʤʠ, ʢʦʪʦʨʳʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʣʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʦʚʦʛʦ ʞʠʣʴʷ ʧʦʪʦʯʥʳʤʠ ʤʝʪʦʜʘʤʠ ʚ ʢʨʘʪʯʘʡʰʠʝ ʩʨʦʢʠ. 

ʉʦ ʚʨʝʤʝʥʝʤ, ʜʘʞʝ ʩʘʤʳʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʥʘʜʝʞʥʳʝ ʟʜʘʥʠʷ ʥʘʯʠʥʘʶʪ ʪʨʝʙʦʚʘʪʴ 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʘʙʦʪ ʧʦ ʠʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ï ʦʪ ʤʝʣʢʠʭ ʜʦ ʢʘʧʠʪʘʣʴʥʳʭ. ɺ ʢʘʞʜʦʤ 

ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʜʦʤʝ ʩʪʝʥʳ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʨʫʰʘʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʛʦʜʥʳʭ ʫʩʣʦʚʠʡ ʠ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʜʝʨʞʠʚʘʪʴ ʝʛʦ ʥʘʜʣʝʞʘʱʝʝ ʩʦʩʪʦʷʥʠʝ. 

ʉʧʝʮʠʘʣʠʩʪʳ ʫʢʘʟʳʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʳʤ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ: 

1. ɼʦʤʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʦʚʨʝʤʝʥʥʳʤ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤ ʥʦʨʤʘʤ, ʢʦʪʦʨʳʝ ʚ ʨʘʟʳ 
ʞʸʩʪʯʝ, ʯʝʤ ʚ ʩʝʨʝʜʠʥʝ ʠ ʢʦʥʮʝ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ. ʊʘʢ, ʪʝʨʤʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʪʠʧʠʯʥʦʡ ʜʣʷ ʧʨʦʰʣʳʭ ʣʝʪ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʘ ʪʦʣʱʠʥʦʡ 350 ʤʤ ï 0,65 

ʤ2Ā0ʉ/ɺʪ. ɼʝʡʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʩʪʦʣʠʮʳ ï 3,5 ʤ2Ā0ʉ/ɺʪ, ʘ ʜʣʷ ʅʦʚʦʩʠʙʠʨʩʢʘ ï 3,71 

ʤ2Ā0ʉ/ɺʪ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʦʦʨʫʞʝʥʠʝ ʧʦʪʨʝʙʣʷʝʪ ʥʘ 60-75% ʵʥʝʨʛʠʠ ʙʦʣʴʰʝ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʪʠʚʥʳʤ ʟʥʘʯʝʥʠʝʤ, ʦʥʦ ʥʫʞʜʘʝʪʩʷ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ; 

2. ʇʦʪʝʨʠ ʪʝʧʣʘ ʯʝʨʝʟ ʤʝʞʧʘʥʝʣʴʥʳʝ ʰʚʳ. ɾʠʣʴʮʳ ʧʣʘʪʷʪ ʦʛʨʦʤʥʳʝ ʜʝʥʴʛʠ ʟʘ 
ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ, ʘ ʚ ʢʚʘʨʪʠʨʘʭ ʭʦʣʦʜʥʦ ʚ ʧʝʨʠʦʜ ʩ ʦʩʝʥʠ ʧʦ ʚʝʩʥʫ. ʃʝʪʦʤ ʞʝ ʩʪʝʥʳ 

ʥʘʛʨʝʚʘʶʪʩʷ, ʠ ʧʦʚʳʰʘʝʪʩʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʦʤʝʱʝʥʠʠ; 

3. ʕʩʪʝʪʠʯʝʩʢʠʡ ʘʩʧʝʢʪ. ʇʦʩʣʝ ʫʩʪʨʦʡʩʪʚʘ ʬʘʩʘʜʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʪʝʧʣʝʥʠʝʤ ʟʜʘʥʠʝ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ. 

ʀʩʭʦʜʷ ʠʟ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʦʜʥʘ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʨ ʧʨʠ ʨʝʤʦʥʪʝ 

ʧʘʥʝʣʴʥʳʭ ʜʦʤʦʚ ï ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʠ ʫʪʝʧʣʝʥʠʝ ʬʘʩʘʜʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʠ ʨʘʙʦʪʳ ʧʨʦʚʦʜʷʪ 
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ʚ ʢʦʤʧʣʝʢʩʝ ʩ ʤʦʜʝʨʥʠʟʘʮʠʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʢʨʦʚʣʠ ʠ ʠʥʞʝʥʝʨʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ. 

ʉʝʛʦʜʥʷ ʩʫʱʝʩʪʚʫʝʪ ʜʚʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʩʧʦʩʦʙʘ ʨʝʤʦʥʪʘ çʧʘʥʝʣʝʢè: ʦʪʜʝʣʢʘ 

ʟʜʘʥʠʷ ʩʥʘʨʫʞʠ ʰʪʫʢʘʪʫʨʢʦʡ ʠ ʤʦʥʪʘʞ ʥʘʚʝʩʥʦʛʦ ʚʝʥʪʠʣʠʨʫʝʤʦʛʦ ʬʘʩʘʜʘ (ʅɺʌ). ʆʙʘ ʪʠʧʘ 

ʬʘʩʘʜʦʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʭʦʨʦʰʦ ʩʝʙʷ ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ. 

ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʬʘʩʘʜʥʳʝ ʨʘʙʦʪʳ ʜʝʣʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʤʘ ʨʘʙʦʪ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʱʘʪʝʣʴʥʳʡ ʦʩʤʦʪʨ 
ʚʩʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʥʘ ʧʨʝʜʤʝʪ ʠʟʲʷʥʦʚ ʚ ʦʪʜʝʣʢʝ, ʪʨʝʱʠʥ, ʚʥʫʪʨʝʥʥʠʭ 

ʧʫʩʪʦʪ. ɼʣʷ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʥʠʤʘʪʝʣʴʥʦ ʦʩʤʦʪʨʝʪʴ ʚʩʶ ʧʦʚʝʨʭʥʦʩʪʴ ʠ 

ʧʨʦʩʪʫʯʘʪʴ ʥʝʙʦʣʴʰʠʤ ʤʦʣʦʪʢʦʤ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʝʨʝʜ ʢʦʩʤʝʪʠʯʝʩʢʠʤ ʨʝʤʦʥʪʦʤ ʬʘʩʘʜʘ ʚ ʤʝʩʪʘʭ 
ʧʦʚʨʝʞʜʝʥʠʷ ʦʪʜʝʣʢʘ ʫʜʘʣʷʝʪʩʷ ʜʦ ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʩʪʝʥʝ ʟʜʘʥʠʷ ʤʝʩʪ ʧʨʠ ʧʦʤʦʱʠ 

ʟʫʙʠʣʘ, ʤʦʣʦʪʢʘ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʙʥʘʨʫʞʝʥʥʳʝ ʪʨʝʱʠʥʳ ʩʣʝʜʫʝʪ 

ʫʛʣʫʙʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʬʨʝʟʳ. ɽʩʣʠ ʧʣʘʥʠʨʫʝʪʩʷ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ï ʫʜʘʣʷʝʪʩʷ ʚʩʷ 

ʦʪʜʝʣʢʘ. 

3. ʇʨʘʚʠʣʴʥʳʡ ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʘʪʝʨʠʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʩʭʦʜʷ 

ʠʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʧʦʚʨʝʞʜʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʬʘʩʘʜʘ. 

4. ɺʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ. ɺ ʤʝʩʪʘʭ ʧʦʚʨʝʞʜʝʥʠʷ ʦʪʜʝʣʢʠ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʛʝʨʤʝʪʠʟʘʮʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʪʨʝʱʠʥ, ʟʘʪʝʤ ʤʝʩʪʘ ʚʳʨʘʚʥʠʚʘʶʪʩʷ ʰʪʫʢʘʪʫʨʢʦʡ. 

5. ʆʪʜʝʣʦʯʥʳʝ ʨʘʙʦʪʳ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʦʢʨʘʩʢʫ ʩʪʝʥ ʧʦʩʣʝ ʧʨʦʧʠʪʢʠ ʠʭ ʛʨʫʥʪʦʚʢʦʡ 

ʠʣʠ ʫʢʣʘʜʢʫ ʦʙʣʠʮʦʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʆʪʜʝʣʢʘ ʬʘʩʘʜʘ ʰʪʫʢʘʪʫʨʢʦʡ. ʐʪʫʢʘʪʫʨʢʘ ʬʘʩʘʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʣʝʛʢʦʩʪʴʶ ʥʘʥʝʩʝʥʠʷ, ʥʦ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʦʩʦʙʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʫʭʦʜʫ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʦʯʠʩʪʢʘ 

ʜʦʞʜʝʚʦʡ ʚʦʜʦʡ ʷʚʣʷʶʪʩʷ ʣʫʯʰʠʤʠ ʚʘʨʠʘʥʪʘʤʠ ʫʭʦʜʘ ʟʘ ʪʘʢʠʤ ʚʠʜʦʤ ʬʘʩʘʜʥʦʛʦ ʧʦʢʨʳʪʠʷ. 

ʉʠʩʪʝʤʘ çʐʪʫʢʘʪʫʨʥʳʡ ʬʘʩʘʜè ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʧʨʝʠʤʫʱʝʩʪʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ: 

ï ʚʣʘʛʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴ: ʧʨʠʤʝʥʝʥʠʝ ʰʪʫʢʘʪʫʨʢʠ ʜʣʷ ʬʘʩʘʜʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 
ʢʘʯʝʩʪʚʝʥʥʳʡ ʟʘʱʠʪʥʳʡ ʩʣʦʡ, ʢʦʪʦʨʳʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚʣʘʛʝ ʦʢʘʟʳʚʘʪʴ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʤʘʪʝʨʠʘʣʳ; 

ï ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʧʝʨʝʧʘʜʘʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
ʚ ʨʝʛʠʦʥʘʭ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʚ ʪʝʯʝʥʠʝ ʩʝʟʦʥʘ; 

ï ʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʯʥʦʩʪʴ: ʰʪʫʢʘʪʫʨʥʳʡ ʬʘʩʘʜ ʦʙʣʘʜʘʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ 

ʤʝʭʘʥʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʦʜʥʘʢʦ ʯʨʝʟʤʝʨʥʳʝ ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ ʜʝʡʩʪʚʦʚʘʪʴ 

ʨʘʟʨʫʰʠʪʝʣʴʥʦ; 

ï ʧʘʨʦʧʨʦʥʠʮʘʝʤʦʩʪʴ: ʩʧʦʩʦʙʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʧʨʦʧʫʩʢʘʪʴ ʥʘʨʫʞʫ ʧʘʨʳ ʠ ʚʦʟʜʫʭ 
ʙʣʘʛʦʪʚʦʨʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʦʭʨʘʥʝʥʠʠ ʝʛʦ ʩʪʨʫʢʪʫʨʳ. 

ʇʨʠ ʚʩʸʤ ʵʪʦʤ ʫ ʰʪʫʢʘʪʫʨʢʠ ʪʘʢʞʝ ʝʩʪʴ ʥʝʜʦʩʪʘʪʢʠ: 

ï ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʵʪʦ ʝʝ ʜʦʨʦʛʦʚʠʟʥʘ; 

ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʝʟʦʥʥʦʩʪʠ ʟʘʩʪʘʚʣʷʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ 
ʥʝ ʥʠʞʝ +5 ʛʨʘʜʫʩʦʚ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʩʨʦʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ. 

ʇʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʵʪʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʥʘʥʝʩʝʥʥʳʡ ʨʘʩʪʚʦʨ ʙʫʜʝʪ ʜʦʣʛʦ ʩʦʭʥʫʪʴ ʠ ʧʣʦʭʦ 

ʧʨʠʣʠʧʘʪʴ ʢ ʦʩʥʦʚʝ; 

ï ʊʨʫʜʦʝʤʢʦʩʪʴ ʤʦʥʪʘʞʥʳʭ ʨʘʙʦʪ. ʊʨʫʜʦʝʤʢʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʪʦʯʥʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʥʘʥʝʩʝʥʠʶ ʩʤʝʩʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʝ. ʉʦʟʜʘʥʠʝ 

ʬʘʢʪʫʨʳ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

 ʆʪʜʝʣʢʘ ʬʘʩʘʜʘ ʩ ʫʪʝʧʣʝʥʠʝʤ ʬʘʩʘʜʘ. ʋʪʝʧʣʝʥʠʝ ʥʘʨʫʞʥʳʭ ʩʪʝʥ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 

1. ʄʠʥʝʨʘʣʦʚʘʪʥʫʶ ʧʣʠʪʫ (ʇʣʘʩʪʝʨɹʘʪʪʩ) ʥʘʢʘʣʳʚʘʶʪ ʥʘ ʩʧʝʮʠʘʣʴʥʳʝ ʢʨʦʥʰʪʝʡʥʳ ʠʟ 
ʥʝʨʞʘʚʝʶʱʝʡ ʩʪʘʣʠ; 

2. ʅʘ ʢʨʦʥʰʪʝʡʥʘʭ ʧʦʚʝʨʭ ʧʘʥʝʣʝʡ ʬʠʢʩʠʨʫʝʪʩʷ ʩʚʘʨʥʘʷ ʩʝʪʢʘ ʠʟ ʦʮʠʥʢʦʚʘʥʥʦʡ 

ʩʪʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ; 

3. ʅʘ ʩʝʪʢʫ ʥʘʥʦʩʷʪʩʷ ʛʨʫʥʪʫʶʱʠʡ ʠ ʚʳʨʘʚʥʠʚʘʶʱʠʡ ʰʪʫʢʘʪʫʨʥʳʝ ʩʣʦʠ; 

4. ʉʚʝʨʭʫ ʥʘʥʦʩʷʪ ʦʪʜʝʣʦʯʥʫʶ ʮʝʤʝʥʪʥʦ-ʧʝʩʯʘʥʘʷ ʰʪʫʢʘʪʫʨʢʫ.  
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 ɸ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ʦʙʰʠʚʢʘ ʠ ʫʪʝʧʣʝʥʠʝ ʙʘʣʢʦʥʦʚ. 

 ʆʪʜʝʣʢʘ ʬʘʩʘʜʘ ʙʝʟ ʫʪʝʧʣʝʥʠʷ ʬʘʩʘʜʘ. ʇʦʜʛʦʪʦʚʣʝʥʥʘʷ ʠ ʪʱʘʪʝʣʴʥʦ ʦʯʠʱʝʥʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜʚʝʨʛʘʝʪʩʷ ʛʨʫʥʪʦʚʘʥʠʶ ʧʨʠ ʧʦʤʦʱʠ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʠʚʘʶʪ 

ʘʜʛʝʟʠʶ ʤʘʪʝʨʠʘʣʦʚ. ɼʘʣʴʥʝʡʰʠʝ ʜʝʡʩʪʚʠʷ ʧʦ ʥʘʥʝʩʝʥʠʶ ʰʪʫʢʘʪʫʨʥʦʛʦ ʩʣʦʷ ʚʳʧʦʣʥʷʶʪʩʷ 

ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1. ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʞʝ ʛʦʪʦʚʦʡ ʩʤʝʩʠ. 

2. ʅʘʥʝʩʝʥʠʝ ʩʣʦʷ ʤʝʪʦʜʦʤ ʦʙʨʳʟʛʘ. 

 ʄʦʥʪʘʞ ʥʘʚʝʩʥʦʛʦ ʚʝʥʪʠʣʠʨʫʝʤʦʛʦ ʬʘʩʘʜʘ. ʉʝʛʦʜʥʷ ʩʠʩʪʝʤʳ ʅɺʌ (ʥʘʚʝʩʥʳʭ 

ʚʝʥʪʠʣʠʨʫʝʤʳʭ ʬʘʩʘʜʦʚ) ʧʦʣʫʯʠʣʠ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʅʘʚʝʩʥʦʡ 

ʚʝʥʪʠʣʠʨʫʝʤʳʡ ʬʘʩʘʜ ʷʚʣʷʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʠ ʣʶʙʦʤ ʩʣʫʯʘʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʬʘʩʘʜʘ ʟʜʘʥʠʷ. ʆʥ ʩʢʨʳʚʘʝʪ ʜʝʬʝʢʪʳ ʩʪʝʥ ʟʜʘʥʠʷ, ʠ ʧʦʚʳʰʘʝʪ ʪʝʧʣʦʟʘʱʠʪʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʝʥʳ. 

ʉʪʝʥʳ ʣʶʙʦʛʦ ʜʦʤʘ, ʜʘʞʝ ʩʪʘʨʦʛʦ ʠ ʚʝʪʭʦʛʦ, ʤʦʞʥʦ ʩʧʨʷʪʘʪʴ ʟʘ ʥʘʚʝʩʥʳʤ ʬʘʩʘʜʦʤ, 

ʧʨʠ ʵʪʦʤ ʦʥ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʢʘʢ ʥʦʚʳʡ, ʠ ʧʨʠ ʵʪʦʤ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʚʳʩʷʪʩʷ, ʠ ʦʥ ʩʤʦʞʝʪ ʩʣʫʞʠʪʴ ʛʦʨʘʟʜʦ ʜʦʣʴʰʝ. ʉ ʧʦʤʦʱʴʶ ʥʘʚʝʩʥʳʭ ʚʝʥʪʠʣʠʨʫʝʤʳʭ 

ʬʘʩʘʜʦʚ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʧʦ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʶ, ʠ ʧʨʠ ʵʪʦʤ ʩʫʱʝʩʪʚʫʶʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʤʘʪʝʨʠʘʣʦʚ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʮʚʝʪʘ ʠ ʬʘʢʪʫʨʳ. 

ɻʨʘʤʦʪʥʦ ʧʨʦʜʫʤʘʥʥʫʶ ʧʦʜʩʠʩʪʝʤʫ, ʟʘʱʠʱʘʶʱʫʶ ʩʪʝʥʳ ʟʜʘʥʠʷ ʦʪ ʨʘʟʨʫʰʝʥʠʷ, 

ʦʙʣʠʮʦʚʳʚʘʶʪ ʨʘʟʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ: ʤʝʪʘʣʣʦʢʘʩʝʪʘʤʠ, ʘʣʶʤʠʥʠʝʚʳʤʠ ʢʦʤʧʦʟʠʪʥʳʤʠ 

ʧʘʥʝʣʷʤʠ, ʢʝʨʘʤʦʛʨʘʥʠʪʦʤ, ʬʠʙʨʦʮʝʤʝʥʪʥʳʤʠ ʧʣʠʪʘʤʠ, ʜʝʢʦʨʘʪʠʚʥʦʡ ʜʦʩʢʦʡ ʠʣʠ ʙʣʦʢ-

ʭʘʫʩʦʤ ʠ ʜʘʞʝ ʤʝʣʢʦʰʪʫʯʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. 

ɺʩʝ ʦʙʣʠʮʦʚʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʣʷ ʥʘʚʝʩʥʳʭ ʬʘʩʘʜʥʳʭ ʩʠʩʪʝʤ ʦʪʣʠʯʘʶʪʩʷ ʦʩʦʙʦʡ 

ʧʨʦʯʥʦʩʪʴʶ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴʶ, ʥʦ ʦʪ ʢʨʫʧʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʫʚʝʯʠʡ ʦʥʠ ʥʝ ʟʘʩʪʨʘʭʦʚʘʥʳ. 

ʈʝʤʦʥʪ ʪʘʢʠʭ ʬʘʩʘʜʦʚ ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʚ ʩʣʫʯʘʝ ʜʦʧʫʱʝʥʥʳʭ ʦʰʠʙʦʢ ʧʨʠ ʠʭ ʤʦʥʪʘʞʝ, 

ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʠʟʥʦʩʫ ʢʨʝʧʝʞʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʅɺʌ: 

ï ɺʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ; 

ï ʀʟʙʳʪʦʯʥʘʷ ʚʣʘʞʥʦʩʪʴ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ ʤʦʞʝʪ ʥʘʨʫʰʠʪʴ ʩʠʩʪʝʤʫ ʚʝʥʪʠʣʷʮʠʠ 
ʬʘʩʘʜʘ. ɽʩʣʠ ʚ ʧʦʤʝʱʝʥʠʠ ʝʩʪʴ ʦʪʢʨʳʪʳʝ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ (ʙʘʩʩʝʡʥʳ, ʨʝʟʝʨʚʫʘʨʳ) ʥʫʞʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʠʪʴ ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʝ ʚ ʧʦʤʝʱʝʥʠʠ; 

ï ʀʥʦʛʜʘ, ʚʝʥʪʠʣʷʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʪʘʢʦʛʦ ʬʘʩʘʜʘ ʤʦʞʝʪ ʩʚʠʩʪʝʪʴ ʧʨʠ ʩʠʣʴʥʦʤ 
ʚʝʪʨʝ; 

ɿʘʨʫʙʝʞʥʳʡ ʦʧʳʪ 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ, ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʧʦʣʥʦʩʪʴʶ ʦʧʨʦʚʝʨʛʘʶʪ ʤʠʬ ʦ 

ʪʦʤ, ʯʪʦ ʩʥʦʩ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʳʛʦʜʥʝʡ, ʯʝʤ ʧʨʦʚʦʜʠʪʴ ʨʝʥʦʚʘʮʠʶ. ʊʘʢʞʝ, ʝʸ ʧʨʦʠʟʚʦʜʷʪ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ. ʇʨʠʤʝʨʦʤ ʵʪʦʤʫ ʩʣʫʞʘʪ ʟʜʘʥʠʷ ʚ ʪʘʢʠʭ ʛʦʨʦʜʘʭ, 

ʢʘʢ: 

ï ʃʘʡʥʝʬʝʣʴʜʝ. ʇʷʪʠʵʪʘʞʥʫʶ ʭʨʫʱʝʚʢʫ ʫʤʝʥʴʰʠʣʠ ʜʦ ʪʨʝʭ ʵʪʘʞʝʡ. ɿʜʘʥʠʝ 

ʠʟʥʘʯʘʣʴʥʦ ʙʳʣʦ ʦʯʝʥʴ ʜʣʠʥʥʳʤ. ɺ ʭʦʜʝ ʨʝʥʦʚʘʮʠʠ ʢʚʘʨʪʘʣʘ ʚ ʥʝʤ ʫʜʘʣʠʣʠ ʮʝʥʪʨʘʣʴʥʳʡ 

ʩʝʛʤʝʥʪ ð ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʦʩʴ ʜʚʘ ʦʪʜʝʣʴʥʳʭ ʟʜʘʥʠʷ. ʂʚʘʨʪʠʨʳ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ 

ʠʤʝʶʪ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ ʩʘʜʳ. 

ï ɻʘʣʣʝ. ɺ 2010 ʛʦʜʫ ʧʨʦʝʢʪ ʨʝʥʦʚʘʮʠʠ ʩʪʘʨʳʭ ʧʘʥʝʣʴʥʳʭ ʜʦʤʦʚ ʚ 

ɻʘʣʣʝʚʳʧʦʣʥʝʥʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʤ ʙʶʨʦ StefanForsterArchitekten, ʧʦʣʫʯʠʣ ʧʨʝʤʠʶ ʥʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʚʳʩʪʘʚʢʝ ʢʘʢ ʣʫʯʰʠʡ ʧʨʠʤʝʨ ʦʙʥʦʚʣʝʥʠʷ ʛʦʨʦʜʦʚ ʚ ʟʝʤʣʷʭ ʉʘʢʩʦʥʠʷ-

ɸʥʭʘʣʴʪ.ɿʜʘʥʠʝ ʙʳʣʦ ʫʤʝʥʴʰʝʥʦ ʚ ʨʘʟʤʝʨʘʭ. ɺʤʝʩʪʦ ʦʜʠʥʥʘʜʮʘʪʠ ʧʦʜʲʝʟʜʦʚ ʦʩʪʘʚʠʣʠ 

ʪʦʣʴʢʦ ʰʝʩʪʴ. ʀʟ ʩʪʘʨʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʧʣʘʥʠʨʦʚʦʢ ʢʚʘʨʪʠʨ ʩʜʝʣʘʥʳ 18 ʨʘʟʥʳʭ ʚʘʨʠʘʥʪʦʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʷʪʴ ʤʝʟʦʥʠʥʥʳʭ ʘʧʘʨʪʘʤʝʥʪʦʚ ʠ ʢʚʘʨʪʠʨʳ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ ʩ ʩʦʙʩʪʚʝʥʥʳʤ 

ʩʘʜʦʤ. ʏʘʩʪʠʯʥʦʝ ʫʜʘʣʝʥʠʝ ʚʝʨʭʥʠʭ ʵʪʘʞʝʡ ʩʦʟʜʘʣʦ ʩʪʫʧʝʥʯʘʪʳʡ ʦʙʲʝʤ ʩ ʙʦʣʴʰʠʤʠ 

ʢʨʳʰʘʤʠ. 

ï ʃʘʫʟʠʮ. ʋʚʝʣʠʯʝʥʠʝ ʵʪʘʞʥʦʩʪʠ ʜʦʤʘ ʩ ʧʦʤʦʱʴʶ ʤʘʥʩʘʨʜʳ. 

ʀ ʝʱʸ ʦʯʝʥʴ ʤʥʦʛʦ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ, ʛʜʝ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʧʦʣʥʦʩʪʴʶ ʤʝʥʷʣʘ ʚʥʝʰʥʠʡ 

ʚʠʜ ʠ ʢʦʥʬʠʛʫʨʘʮʠʶ ʟʜʘʥʠʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʚ, ʧʨʦʡʜʷ ʚʩʝ ʵʪʘʧʳ ʨʘʙʦʪ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʬʘʩʘʜʘ ʧʘʥʝʣʴʥʳʭ ʜʦʤʦʚ 

ʩʦʙʣʶʜʘʷ ʚʩʝ ʥʦʨʤʳ ʠ ʩʪʘʥʜʘʨʪʳ, ʤʦʞʥʦ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʢʘʢ 

ʧʦʪʝʨʠ ʪʝʧʣʘ ʚ ʢʚʘʨʪʠʨʘʭ ʯʝʨʝʟ ʤʝʞʧʘʥʝʣʴʥʳʝ ʰʚʳ, ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʤ 

ʥʦʨʤʘʤ ʠ ʥʝʵʩʪʝʪʠʯʥʦʛʦ ʚʠʜʘ, ʠ ʚʩʸ ʵʪʦ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.  
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ʊʝʭʥʦʣʦʛʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚʘʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ 

 

ʄʦʩʢʚʠʥ ɺ.ɸ. 

ɹʠʟʷʝʚ ʉ.ɸ.  
ʅʊʀ (ʬʠʣʠʘʣ) ʋʨʌʋ, ʛ. ʅʠʞʥʠʡ ʊʘʛʠʣ 

 

ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʤʦʥʪʘʞʘ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʢʨʳʪʠʷ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ, ʥʘʣʠʯʠʝʤ ʪʝʭ ʠʣʠ 

ʠʥʳʭ ʤʦʥʪʘʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ, ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʣʦʱʘʜʢʠ ʧʦʜ ʚʦʟʚʦʜʠʤʳʤ 

ʟʜʘʥʠʝʤ ʠʣʠ ʩʦʦʨʫʞʝʥʠʝʤ   ʠ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʨʘʙʦʯʠʭ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʝ. 

 ʈʘʩʩʤʦʪʨʠʤ ʪʝʭʥʦʣʦʛʠʶ ʤʦʥʪʘʞʘ ʚʘʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʩʣʝʞʠʚʘʝʪʩʷ 

ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʚʘʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ ʜʣʷ ʧʝʨʝʢʨʳʪʠʷ ʙʦʣʴʰʠʭ ʧʨʦʣʝʪʦʚ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ. 

ɺʘʥʪʦʚʳʝ ʧʦʢʨʳʪʠʷ ï ʧʦʢʨʳʪʠʷ, ʧʨʦʣʝʪʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʦʙʨʘʟʦʚʘʥʘ ʩʝʪʴʶ 

ʥʝʩʫʱʠʭ ʛʠʙʢʠʭ ʥʠʪʝʡ (ʚʘʥʪ) ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʫʢʣʘʜʢʦʡ ʥʘ ʥʝʝ ʦʛʨʘʞʜʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ ʩ ʦʧʦʨʥʳʤ ʢʦʥʪʫʨʦʤ. 

ɺ ʣʶʙʦʤ ʚʘʥʪʦʚʦʤ ʧʦʢʨʳʪʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 3 ʦʩʥʦʚʥʳʭ ʯʘʩʪʠ: ʥʝʩʫʱʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠʟ ʨʘʩʪʷʥʫʪʳʭ ʚʘʥʪ; ʧʣʠʪʳ ʦʛʨʘʞʜʝʥʠʷ; ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ 

ʫʩʠʣʠʷ ʦʪ ʧʨʦʣʝʪʥʦʡ ʯʘʩʪʠ. ʍʘʨʘʢʪʝʨʥʳʤʠ ʫʩʠʣʠʷʤʠ, ʧʝʨʝʜʘʶʱʠʤʠʩʷ ʥʘ ʦʧʦʨʥʳʡ ʢʦʥʪʫʨ, 

ʷʚʣʷʶʪʩʷ ʫʩʠʣʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʘʩʧʦʨʘ, ʜʦʩʪʠʛʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʘʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ: ʧʦʣʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʩʪʘʣʝʡ, ʤʘʣʳʡ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ, ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʠ ʘʨʭʠʪʝʢʪʫʨʥʘʷ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ, 

ʚʳʩʦʢʘʷ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʴ. 
ʅʝʜʦʩʪʘʪʢʠ ʚʘʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ: ʧʦʚʳʰʝʥʥʘʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʩʪʨʦʡʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʩʧʨʠʷʪʠʷ ʨʘʩʧʦʨʘ, 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʪʨʫʜʥʦʩʪʴ ʚʦʜʦʦʪʚʦʜʘ. 
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ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʪʠʧʫ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʦʜʥʦʧʦʷʩʥʳʝ ʩʠʩʪʝʤʳ (ʠʟ ʛʠʙʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ); ʜʚʫʭʧʦʷʩʥʳʝ ʩʠʩʪʝʤʳ (ʠʟ ʛʠʙʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ); ʚʘʥʪʦʚʳʝ ʩʝʪʠ; ʞʝʩʪʢʠʝ ʚʘʥʪʳ; ʧʦʜʚʝʩʥʳʝ (ʚ ʪ.ʯ. ʚʘʥʪʦʚʦ-ʢʦʥʩʦʣʴʥʳʝ); 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. (ʩʤ. ʨʠʩʫʥʦʢ 1) 
 

ʈʠʩ.1. ʉʭʝʤʳ ʥʝʩʫʱʠʭ ʩʠʩʪʝʤ ʚʘʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʧʦʩʦʙʫ ʚʦʩʧʨʠʷʪʠʷ ʨʘʩʧʦʨʘ  ʟʘʤʢʥʫʪʳʤ ʦʧʦʨʥʳʤ ʢʦʥʪʫʨʦʤ; 

ʟʘʪʷʞʢʦʡ ʠ ʨʘʩʧʦʨʢʦʡ; ʨʘʟʦʤʢʥʫʪʳʤ ʦʧʦʨʥʳʤ ʢʦʥʪʫʨʦʤ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʜʢʦʩʘʤʠ, ʫʩʪʦʷʤʠ 

ʠ ʦʪʪʷʞʢʘʤʠ; ʪʦʣʴʢʦ ʧʦʜʢʦʩʘʤʠ, ʫʩʪʦʷʤʠ ʠ ʦʪʪʷʞʢʘʤʠ. (ʩʤ. ʨʠʩʫʥʦʢ 2) 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩ. 2.  ʂʦʥʩʪʨʫʢʮʠʠ ʦʧʦʨʥʳʭ ʢʦʥʪʫʨʦʚ 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʧʦʩʦʙʫ ʩʪʘʙʠʣʠʟʘʮʠʠ: ʧʨʠʛʨʫʟʦʤ; ʬʦʨʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ; ʩʦʙʩʪʚʝʥʥʦʡ ʠʟʛʠʙʥʦʡ ʞʝʩʪʢʦʩʪʴʶ; ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ. 

ɺʘʥʪʳ ʨʘʙʦʪʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʥʘ ʨʘʩʪʷʛʠʚʘʶʱʠʝ ʫʩʠʣʠʷ. ɺʘʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ 

ʛʠʙʢʠʤʠ, ʪʘʢ ʠ ʞʝʩʪʢʠʤʠ (ʩʧʦʩʦʙʥʳʤʠ ʚʦʩʧʨʠʥʠʤʘʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʛʠʙʘʶʱʠʝ ʤʦʤʝʥʪʳ). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʦʥʪʘʞʘ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ: 
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1.ʇʦʜʛʦʪʦʚʢʘ ʥʝʩʫʱʠʭ ʦʧʦʨ  ʚʳʚʝʨʢʘ ʧʨʦʝʢʪʥʳʭ ʦʪʤʝʪʦʢ, ʨʘʟʙʠʚʢʘ ʤʝʩʪ ʫʩʪʨʦʡʩʪʚʘ 

ʧʨʦʭʦʜʥʳʭ ʢʘʥʘʣʦʚ. ɺ ʩʣʫʯʘʝ ʨʘʜʠʘʣʴʥʳʭ ʚʘʥʪ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʧʨʦʭʦʜʥʳʤʠ ʢʘʥʘʣʘʤʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʜʝʣʘʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʨʘʟʙʠʚʢʘ ʥʘ ʤʘʢʝʪʝ 

ʢʦʣʴʮʝʚʦʛʦ ʦʯʝʨʪʘʥʠʷ; ʫʩʪʨʦʡʩʪʚʦ (ʧʨʦʙʠʚʢʘ) ʧʨʦʭʦʜʥʳʭ ʢʘʥʘʣʦʚ. 

2. ʇʦʜʛʦʪʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʩʥʘʩʪʢʠ  ʜʦʩʪʘʚʢʘ ʠ ʧʨʦʚʝʨʢʘ ʩʨʝʜʩʪʚ 

ʧʦʜʤʘʱʠʚʘʥʠʷ (ʣʝʩʘ, ʣʶʣʴʢʠ, ʧʦʜʤʦʩʪʠ); ʧʨʦʚʝʨʢʘ ʜʦʤʢʨʘʪʦʚ, ʤʘʩʣʷʥʦʡ ʩʪʘʥʮʠʠ ʠ ʠʭ 

ʫʩʪʘʥʦʚʢʘ ʥʘ ʨʘʙʦʯʝʝ ʤʝʩʪʦ; ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʴʥʳʭ ʜʣʠʥʥʦʤʝʨʥʳʭ ʪʨʘʚʝʨʩ, ʟʘʭʚʘʪʦʚ, 

ʜʠʥʘʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

3.ʋʩʪʘʥʦʚʢʘ ʮʝʥʪʨʘʣʴʥʦʡ ʤʦʥʪʘʞʥʦʡ ʦʧʦʨʳ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʨʘʜʠʘʣʴʥʳʭ ʚʘʥʪ. 

ʋʩʪʘʥʦʚʢʘ ʥʘ ʥʝʝ ʮʝʥʪʨʘʣʴʥʳʭ ʦʧʦʨʥʳʭ ʢʦʣʝʮ  ʚʝʨʭʥʝʛʦ ʠ ʥʠʞʥʝʛʦ 

4.ɼʦʩʪʘʚʢʘ ʠ ʨʘʩʢʘʪʢʘ ʢʘʥʘʪʦʚ ʥʘ ʟʘʭʚʘʪʢʫ. ʇʨʦʚʝʨʢʘ ʢʘʥʘʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ 

ʧʨʦʝʢʪʫ ʠ ʦʪʩʫʪʩʪʚʠʝ ʚʠʜʠʤʳʭ ʜʝʬʝʢʪʦʚ 

ʆʩʥʦʚʦʡ ʵʪʘʧ - ʫʩʪʨʦʡʩʪʚʦ ʚʘʥʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ 

ʉʦʩʪʘʚ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ ʠ ʦʧʝʨʘʮʠʡ ʦʩʥʦʚʥʦʛʦ ʵʪʘʧʘ ʟʘʚʠʩʠʪ ʦʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ. ʕʪʠ ʨʝʰʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʧʦʩʦʙʦʤ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʢʨʳʪʠʷ, ʪʦ ʝʩʪʴ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʤ ʷʚʣʝʥʠʶ çʚʳʭʣʦʧʘè 

ʧʦʢʨʳʪʠʷ. 

ʕʪʘʧ ʫʩʪʨʦʡʩʪʚʘ ʢʨʦʚʣʠ. ʋʩʪʨʘʠʚʘʝʪʩʷ ʚʦʜʦʠʟʦʣʷʮʠʦʥʥʳʡ ʢʦʚʝʨ ʠʟ 

ʣʝʛʢʦʜʝʬʦʨʤʠʨʫʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ (ʙʠʪʫʤ, ʨʫʙʝʨʦʠʜ, ʨʫʙʝʤʘʩʪ ʠ ʪ.ʧ.). ʋʩʪʨʘʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʚʦʜʦʧʨʠʝʤʥʳʝ ʚʦʨʦʥʢʠ ʠ ʚʦʜʦʩʪʦʯʥʳʝ ʪʨʫʙʳ ʚʥʫʪʨʝʥʥʝʛʦ ʚʦʜʦʩʪʦʢʘ. 

ʇʨʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʠʛʨʫʟʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʷʞʝʣʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʨʳʪʠʷ, 

ʫʚʝʣʠʯʠʚʘʶʱʠʝ ʚʝʩ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʝʡ ʩʦʧʨʦʪʠʚʣʷʪʴʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʝʪʨʘ. 

ʇʦʜʲʝʤ ʚʘʥʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʧʝʮʪʨʘʚʝʨʩʦʡ.  ɺʘʥʪ ʟʘʚʦʜʠʪʩʷ ʚ ʧʨʦʭʦʜʥʦʡ ʢʘʥʘʣ ʠ 

ʟʘʢʨʝʧʣʷʝʪʩʷ ʧʦʦʯʝʨʝʜʥʦ ʦʙʦʠʤʠ ʢʦʥʮʘʤʠ. ʇʦʩʣʝ ʯʝʛʦ ʥʘ ʢʘʥʘʪ ʜʘʝʪʩʷ ʥʘʪʷʞʝʥʠʝ 10%-15% 

ʦʪ ʧʨʦʝʢʪʥʦʛʦ. ʅʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʘʥʪʳ ʤʦʥʪʠʨʫʶʪʩʷ ʥʝʩʫʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʢʨʳʪʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʣʠʯʠʝ ʧʨʠʛʨʫʟʘ ʚʘʥʪʘ. ʇʦʩʣʝ ʯʝʛʦ ʚʘʥʪʘʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʘʝʪʩʷ 

ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʚʘʨʢʘ ʟʘʢʣʘʜʥʳʭ ʜʝʪʘʣʝʡ ʠ ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʝ ʩʪʳʢʦʚ. 

ʇʨʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʢʘʥʘʪʘʤʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʝʛʢʦʝ ʧʦʢʨʳʪʠʝ. 

ʋʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʚʘʥʪʘʤʠ. 

ʉʥʘʯʘʣʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʘʙʦʯʠʝ ʢʘʥʘʪʳ ʩ ʥʘʪʷʞʝʥʠʝʤ ʥʘ 30% ʦʪ ʨʘʩʯʝʪʥʦʛʦ, ʧʦʩʣʝ ʯʝʛʦ 

ʤʦʥʪʠʨʫʶʪ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʢʘʥʘʪʳ (ʥʘʪʷʞʝʥʠʝ ʥʘ 30% ʦʪ ʨʘʩʯʝʪʥʦʛʦ). ʋʩʪʨʘʠʚʘʝʪʩʷ 

ʣʝʛʢʦʝ ʧʦʢʨʳʪʠʝ, ʟʘʜʝʣʳʚʘʶʪʩʷ ʩʪʳʢʠ ʠ ʰʚʳ ʤʝʞʜʫ ʧʣʠʪʘʤʠ. ʇʦʩʣʝ ʥʘʙʦʨʘ 70% ʧʨʦʯʥʦʩʪʠ 

ʧʨʦʠʩʭʦʜʠʪ ʥʘʪʷʞʝʥʠʝ ʚʩʝʭ ʪʨʦʩʦʚ (ʩʥʘʯʘʣʘ ʨʘʙʦʯʠʭ, ʟʘʪʝʤ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ) ʜʦ 100% 

ʧʨʦʝʢʪʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʇʨʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʤʦʥʪʠʨʫʶʪʩʷ ʚʩʝ 

ʨʘʙʦʯʠʝ ʚʘʥʪʳ, ʟʘʢʨʝʧʣʷʶʪʩʷ ʘʥʢʝʨʘʤʠ ʠ ʩʦʝʜʠʥʷʶʪʩʷ ʪʷʛʦʚʳʤʠ ʜʦʤʢʨʘʪʘʤʠ. ʂ ʢʘʥʘʪʘʤ 

ʟʘʢʨʝʧʣʝʥʳ ʦʪʪʷʞʢʠ ʧʨʦʝʢʪʥʦʡ ʜʣʠʥʳ ʩ ʪʘʣʨʝʧʘʤʠ. ɺ ʧʦʣʫ, ʥʘʧʨʦʪʠʚ ʦʪʪʷʞʝʢ, ʪʘʢ ʞʝ 

ʫʩʪʨʘʠʚʘʶʪʩʷ ʘʥʢʝʨʘ. ʈʘʙʦʯʠʤ ʚʘʥʪʘʤ ʜʘʝʪʩʷ 100% ʥʘʪʷʞʝʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʠʭ ʟʘʢʨʝʧʣʷʶʪ 

ʘʥʢʝʨʘʤʠ. ʆʪʪʷʞʢʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʢʨʝʧʷʪʩʷ ʢ ʘʥʢʝʨʘʤ ʚ ʧʦʣʫ ʠ ʧʨʠ ʧʦʤʦʱʠ ʪʘʣʨʝʧʦʚ 

ʦʪʪʷʛʠʚʘʶʪʩʷ ʚʥʠʟ, ʦʙʝʩʧʝʯʠʚʘʷ ʫʚʝʣʠʯʝʥʠʝ ʫʩʠʣʠʡ ʚ ʢʘʥʘʪʝ ʜʦ 120-130% ʧʨʦʝʢʪʥʦʛʦ. ʅʘ 

ʢʘʥʘʪʳ ʫʢʣʘʜʳʚʘʶʪʩʷ ʩʙʦʨʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʣʠʪʳ, ʚʳʧʦʣʥʷʝʪʩʷ ʩʚʘʨʢʘ ʠ 

ʟʘʤʦʥʦʣʠʯʠʚʘʥʠʝ ʩʪʳʢʦʚ. ʇʦʩʣʝ ʥʘʙʦʨʘ 70% ʧʨʦʯʥʦʩʪʠ ʟʘʤʦʥʦʣʠʪʢʠ ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʩʢʨʫʞʘʣʠʚʘʥʠʝ ʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʧʫʪʝʤ ʦʪʧʫʩʢʘʥʠʷ ʦʪʪʷʞʝʢ ʧʦ ʟʘʜʘʥʥʦʤʫ ʨʝʞʠʤʫ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʥʘʨʫʞʥʳʭ ʦʧʦʨ ʢ ʮʝʥʪʨʫ ʧʨʦʣʝʪʘ. ʇʨʠ ʵʪʦʤ ʧʦʢʨʳʪʠʝ ʧʦʜʥʠʤʘʝʪʩʷ ʚ 

ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʥʘ 50-80 ʤʤ. 
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ʈʠʩ. 3. ʉʪʘʙʠʣʠʟʘʮʠʷ ʚʠʩʷʯʝʛʦ ʧʦʢʨʳʪʠʷ ʩ ʧʦʤʦʱʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʢʘʥʘʪʦʚ 

 

ʇʦʢʨʳʪʠʷ ʩ ʨʘʜʠʘʣʴʥʳʤʠ ʚʘʥʪʘʤʠ ʤʦʥʪʠʨʫʶʪ ʧʨʠ ʧʦʤʦʱʠ ʮʝʥʪʨʘʣʴʥʦʡ ʚʨʝʤʝʥʥʦʡ 

ʦʧʦʨʳ. ʅʘ ʥʝʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʦʤʢʨʘʪʳ-ʧʝʩʦʯʥʠʮʳ, ʥʘ ʢʦʪʦʨʳʝ ʫʢʣʘʜʳʚʘʶʪʩʷ 

ʚʥʫʪʨʝʥʥʠʝ ʦʧʦʨʥʳʝ ʢʦʣʴʮʘ. ʅʘ ʜʦʤʢʨʘʪʘʭ ʩʦʙʠʨʘʶʪ ʥʠʞʥʝʝ ʦʧʦʨʥʦʝ ʢʦʣʴʮʦ, ʧʦʩʣʝ ʯʝʛʦ 

ʥʘ ʥʝʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʜʦʤʢʨʘʪʳ, ʥʘ ʢʦʪʦʨʳʭ ʩʦʙʠʨʘʶʪ ʚʝʨʭʥʝʝ ʦʧʦʨʥʦʝ 

ʢʦʣʴʮʦ. ʅʘʚʝʰʠʚʘʶʪʩʷ ʥʝʩʫʱʠʝ ʠ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʝ ʧʦʷʩʘ ʬʝʨʤ, ʘʥʢʝʨʳ ʢʘʥʘʪʦʚ ʟʘʣʠʚʘʶʪ 

ʩʧʣʘʚʦʤ, ʘ ʧʨʠ ʥʘʚʝʩʢʝ ʧʨʦʧʫʩʢʘʶʪ ʩʢʚʦʟʴ ʦʪʚʝʨʩʪʠʷ ʚʦ ʚʥʝʰʥʝʤ ʦʧʦʨʥʦʤ ʢʦʣʴʮʝ. 

ʐʧʘʣʴʥʳʝ ʢʣʝʪʢʠ ʧʦʜ ʥʠʞʥʠʤ ʢʦʣʴʮʦʤ ʨʘʟʙʠʨʘʶʪ ʠ ʦʧʫʩʢʘʶʪ ʝʛʦ ʧʝʩʦʯʥʠʮʘʤʠ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʘʟʜʚʠʛʘʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʤʠ ʜʦʤʢʨʘʪʘʤʠ, ʟʘ ʩʯʝʪ ʯʝʛʦ ʩʦʟʜʘʝʪʩʷ ʯʘʩʪʠʯʥʦʝ 

ʥʘʪʷʞʝʥʠʝ ʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ (ʧʦʨʷʜʢʘ 80% ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ). ʇʦʩʣʝ ʵʪʦʛʦ ʤʝʞʜʫ 

ʢʦʣʴʮʘʤʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʩʪʦʷʥʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʩʪʦʡʢʠ ʠʟ ʪʨʫʙ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʜʦʤʢʨʘʪʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʪʨʫʙʯʘʪʳʝ 

ʩʪʦʡʢʠ-ʨʘʩʧʦʨʢʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʧʦ ʢʦʥʮʘʤ ʩʘʣʘʟʢʘʤʠ. ɺ ʢʘʥʘʪʘʭ ʩʦʟʜʘʶʪ ʥʘʧʨʷʞʝʥʠʝ, 

ʨʘʚʥʦʝ 100% ʦʪ ʨʘʩʯʝʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɿʘʢʨʝʧʣʷʶʪ ʜʠʘʛʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʩʪʦʡʢʘʤʠ 

ʩʤʝʞʥʳʭ ʬʝʨʤĚ ʫʢʣʘʜʳʚʘʶʪ ʩʪʘʣʴʥʦʡ ʥʘʩʪʠʣ ʧʦʢʨʳʪʠʷ ʠ ʫʩʪʨʘʠʚʘʶʪ ʧʦ ʥʝʤʫ ʢʨʦʚʝʣʴʥʳʡ 

ʧʠʨʦʛ. ʈʘʩʢʨʫʞʘʣʠʚʘʥʠʝ ʚʘʥʪʦʚʦʡ ʩʠʩʪʝʤʳ ʚʳʧʦʣʥʷʶʪ ʧʫʪʝʤ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʦʧʫʩʢʘʥʠʷ 

ʚ ʟʘʜʘʥʥʦʤ ʨʝʞʠʤʝ ʥʠʞʥʝʛʦ ʦʧʦʨʥʦʛʦ ʢʦʣʴʮʘ ʥʘ ʜʦʤʢʨʘʪʘʭ-ʧʝʩʦʯʥʠʮʘʭ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʝ ʚʘʥʪʦʚʳʝ ʧʦʢʨʳʪʠʷ 

ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʚʘʨʴʠʨʦʚʘʪʴ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʥʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ (ʤʠʥʠʤʘʣʴʥʦʤ ʨʘʩʭʦʜʝ ʤʘʪʝʨʠʘʣʘ, ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʚʳʩʦʪʝ ʠ ʪ.ʜ.) 

ʠ ʧʦʚʳʰʘʪʴ ʘʨʭʠʪʝʢʪʫʨʥʫʶ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ.  

 ʊʝʭʥʦʣʦʛʠʷ ʤʦʥʪʘʞʘ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʚʘʥʪʦʚʳʭ ʧʦʢʨʳʪʠʡ ʚʳʙʠʨʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʟʜʘʥʠʷ ʠ ʩʧʦʩʦʙʘ ʩʪʘʙʠʣʠʟʘʮʠʠ ʧʦʢʨʳʪʠʷ. 

 ɼʣʷ ʧʦʢʨʳʪʠʡ, ʠʤʝʶʱʠʭ ʢʨʫʛʣʫʶ ʬʦʨʤʫ ʚ ʧʣʘʥʝ ʭʘʨʘʢʪʝʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ  

ʚʨʝʤʝʥʥʦʡ ʤʦʥʪʘʞʥʦʡ ʦʧʦʨʳ ʚ ʮʝʥʪʨʝ ʟʜʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʚʥʫʪʨʝʥʥʝʛʦ ʦʧʦʨʥʦʛʦ ʢʦʣʴʮʘ ʠ ʥʘʪʷʞʝʥʠʠ ʚʘʥʪ. 

 

ɹʠʙʣʠʦʛʨʘʬʠʯʝʩʢʠʡ ʩʧʠʩʦʢ 

 

1. ʉʥʘʨʩʢʠʡ ɺ.ʀ. ʊʝʭʥʦʣʦʛʠʷ ʚʦʟʚʝʜʝʥʠʷ ʙʦʣʴʰʝʧʨʦʣʝʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ: ʫʯʝʙ. 
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ɸʥʘʣʠʟ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʨʭʠʪʝʢʪʫʨʥʦʛʦ ʦʙʣʠʢʘ ʛʦʨʦʜʩʢʠʭ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ 

ʅʦʛʘʡʙʝʢʦʚʘ ʄ.ʊ.  

ʀʩʧʘʥʦʚʘ ʕ.ʐ. 

ʇʘʢ ɸ.ʉ. 

ʊʘʨɻʋ ʠʤ. ʄ.ʍ.ɼʫʣʘʪʠ, ʛ. ʊʘʨʘʟ, ʂʘʟʘʭʩʪʘʥ 
 

 

ʉʘʤʳʤʠ ʜʨʝʚʥʠʤʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʟʜʘʥʠʷʤʠ ʩʯʠʪʘʶʪʩʷ ʟʜʘʥʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʦʣʠʩʦʤ- ʇʨʠʪʘʥʝʡ ʠ    ʟʜʘʥʠʷ ʩʦʙʨʘʥʠʡ- ɹʫʣʝʚʪʝʨʠʡ ʚ 4-5 ʚ. ʜʦ ʥ.ʵ. ʚ ɼʨʝʚʥʝʡ ɻʨʝʮʠʠ. ɺ 

ʵʧʦʭʫ ʵʣʣʠʥʠʟʤʘ ʩ ʨʦʩʪʦʤ ʛʦʨʦʜʦʚ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʮʝʥʪʨʘʭ, ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ 

(ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ, ʪʦʨʛʦʚʳʭ, ʢʫʣʴʪʦʚʳʭ, ʟʨʝʣʠʱʥʦ-ʩʧʦʨʪʠʚʥʳʭ). ɿʘ ʧʝʨʠʦʜ ʩ 4 ʚʝʢʘ ʧʦ 

30-ʝ ʛʦʜʳ ʥʘʰʝʡ ʵʨʳ ʈʠʤʩʢʘʷ ʈʝʩʧʫʙʣʠʢʘ ʠʟ ʥʝʙʦʣʴʰʦʛʦ ʛʦʨʦʜʘ-ʛʦʩʫʜʘʨʩʪʚʘ ʧʨʝʚʨʘʪʠʣʘʩʴ 

ʚ ʤʠʨʦʚʫʶ ʨʘʙʦʚʣʘʜʝʣʴʯʝʩʢʫʶ ʜʝʨʞʘʚʫ. ʉʪʦʣʠʮʘ ʈʠʤ ʩʪʘʣʘ ʤʠʣʣʠʦʥʥʳʤ ʛʦʨʦʜʦʤ, ʢʫʜʘ 

ʩʭʦʜʠʣʠʩʴ ʥʠʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʧʦʣʠʪʠʯʝʩʢʦʡ ʞʠʟʥʠ ʧʦʢʦʨʝʥʥʳʭ ʠʤ ʩʪʨʘʥ. ʏʨʝʟʚʳʯʘʡʥʦ 

ʫʩʣʦʞʥʠʣʘʩʴ ʩʪʨʫʢʪʫʨʘ ʛʦʩʫʜʘʨʩʪʚʘ, ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʦʚʘʣʩʷ 

ʩʣʦʞʥʳʡ ʚʦʝʥʥʳʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʘʧʧʘʨʘʪ.  ʅʘʯʘʣʠʩʴ ʩʪʨʦʠʪʴʩʷ ʚʦʝʥʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʤʦʩʪʳ, ʜʦʨʦʛʠ, ʛʘʚʘʥʠ, ʩʢʣʘʜʳ, ʨʳʥʢʠ, ʤʘʛʘʟʠʥʳ, ʢʫʣʴʪʦʚʳʝ ʟʜʘʥʠʷ, ʪʝʘʪʨʳ, ʬʦʨʫʤʳ-

ʛʦʨʦʜʩʢʠʝ ʧʣʦʱʘʜʠ, ʮʠʨʢʠ, ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʠ ʫʯʨʝʞʜʝʥʠʷ ʤʝʩʪʥʦʡ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ: ʢʘʥʮʝʣʷʨʠʠ, ʘʨʭʠʚʳ, ʙʘʟʠʣʠʢʠ ʜʣʷ ʟʘʩʝʜʘʥʠʡ ʩʫʜʝʡ ʠ ʜʨʫʛʠʭ ʩʦʙʨʘʥʠʡ. ɺ 

ʨʠʤʩʢʦʡ ʘʨʭʠʪʝʢʪʫʨʝ ʦʪʨʘʟʠʣʘʩʴ ʠʜʝʷ ʟʘʤʢʥʫʪʦʡ ʦʩʝʚʦʡ ʢʦʤʧʦʟʠʮʠʠ ʦʨʜʝʨʥʦʛʦ ʧʝʨʠʩʪʠʣʷ, 

ʥʦ ʫʚʝʣʠʯʝʥʥʦʛʦ ʜʦ ʨʘʟʤʝʨʦʚ ʛʦʨʦʜʩʢʦʡ ʧʣʦʱʘʜʠ. ʉʦ ʚʨʝʤʝʥʝʤ ʬʦʨʫʤʳ ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ 

ʧʣʦʱʘʜʠ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʠ, ʪʦʨʞʝʩʪʚʝʥʥʳʭ ʮʝʨʝʤʦʥʠʡ.  

ʎʝʥʪʨʦʤ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ɼʨ.  ɸʬʠʥ ʙʳʣʘ ʘʛʦʨʘ (ʧʣʦʱʘʜʴ) ʂʝʨʘʤʠʢʩʘ 

(ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʳʥʢʘ), ʛʜʝ ʥʘʭʦʜʠʣʠʩʴ   ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ ʩʦ ʩʚʦʜʦʤ ʟʘʢʦʥʦʚ, 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ   ʟʜʘʥʠʷ.  ɼʘʣʝʝ ʥʘ ʜʠʘʛʦʥʘʣʴʥʦ ʦʪ ʧʣʦʱʘʜʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʫʣʠʮʘʭ 

ʪʘʢʞʝ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. 

ʉʘʤʦʝ  ʜʨʝʚʥʝʝ  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ  ʟʜʘʥʠʝ  ʥʘ  ʪʝʨʨʠʪʦʨʠʠ  ɽʚʨʘʟʠʠ  ʧʦʩʪʨʦʝʥʦ   

ʦʢʦʣʦ  2500  ʣʝʪ  ʥʘʟʘʜ  ʥʘ  ʂʘʚʢʘʟʝ,  ʩʦʩʪʦʷʱʝʝ  ʠʟ  ʚʦʩʴʤʠ  ʢʦʤʥʘʪ,  ʩʪʝʥʳ  ʙʳʣʠ  ʚʳʧʦʣʥʝʥʳ  

ʠʟ  ʩʳʨʮʦʚʦʛʦ  ʢʠʨʧʠʯʘ  ʠ  ʠʟ  ʥʝʩʢʦʣʴʢʠʭ  ʢʦʣʦʥʥ,  ʦʩʥʦʚʘ  ʧʦʜ  ʬʫʥʜʘʤʝʥʪʦʤ ʚʳʧʦʣʥʝʥʘ  

ʠʟ  ʛʨʘʚʠʷ.  ʂ  ʟʜʘʥʠʶ  ʙʳʣʠ  ʧʦʜʚʝʜʝʥʳ  ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʝ  ʢʝʨʘʤʠʯʝʩʢʠʝ ʣʠʥʠʠ,  ʙʳʣʦ  

ʚʦʟʚʝʜʝʥʦ  ʚʦʜʦʭʨʘʥʠʣʠʱʝ.  ɹʳʣʠ  ʥʘʡʜʝʥʳ  ʢʫʚʰʠʥʳ  ʠ  ʩʦʪʥʠ  ʜʨʫʛʠʭ  ʮʝʥʥʳʭ  ʦʙʨʘʟʮʦʚ  

ɼʨʝʚʥʝʡ  ʢʫʣʴʪʫʨʳ  ʠ  ʙʳʪʘ  ʠ  ʚ  ʜʨʫʛʠʭ  ʤʝʩʪʘʭ  ʩʦʩʝʜʥʝʛʦ  ʦʙʠʪʘʥʠʷ. 

ɺ 13-14 ʚʚ. ʚ ɽʚʨʦʧʝ ʚ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʛʦʪʠʢʠ ʧʦʣʫʯʠʣʦ ʨʘʟʚʠʪʠʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ  ʛʦʨʦʜʩʢʠʭ ʟʜʘʥʠʡ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʦʪʦʨʳʭ  ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ 

ʪʦʨʛʦʚʣʠ ʨʝʤʝʩʝʣ, ʛʦʨʦʜʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʨʘʪʫʰʠ, ʟʜʘʥʠʷ ʢʫʧʝʯʝʩʢʠʭ ʛʠʣʴʜʠʡ, ʜʚʦʨʮʳ 

ʛʦʨʦʜʩʢʦʡ ʟʥʘʪʠ ʠ ʪ.ʜ.). ʉʨʝʜʠ ʛʦʪʠʯʝʩʢʠʭ  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ɸʥʛʣʠʠ ʚʳʜʝʣʷʶʪʩʷ 

ʛʦʨʦʜʩʢʠʝ ʨʘʪʫʰʠ, ʩʫʜʝʙʥʳʝ ʟʜʘʥʠʷ ʠ ʜʨ. ɺ ʠʭ ʠʥʪʝʨʴʝʨʘʭ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳ  ʚʳʩʦʢʠʝ 

ʜʚʫʭʩʚʝʪʥʳʝ ʟʘʣʳ, ʧʝʨʝʢʨʳʪʳʝ ʚʳʩʦʢʠʤʠ ʩʪʨʝʣʴʯʘʪʳʤʠ ʩʚʦʜʘʤʠ. ɺʦ ʤʥʦʛʠʭ ʚʥʝʰʥʠʭ 

ʬʦʨʤʘʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʣʠʩʴ ʩʪʨʝʣʴʯʘʪʳʝ ʧʨʦʝʤʳ, ʦʩʪʨʦʢʦʥʝʯʥʳʝ ʢʨʳʰʠ, ʬʠʘʣʳ, ʨʝʟʥʳʝ 

ʢʘʤʝʥʥʳʝ ʜʝʪʘʣʠ(ʨʘʪʫʰʠ  ʚ ʂʦʣʝʥʴʦʥʝ-ʌʨʘʥʮʠʷ, ʚ ɹʨʶʛʛʝ-ɹʝʣʴʛʠʷ, ɼʚʦʨʝʮ ʇʨʘʚʦʩʫʜʠʷ  ʚ 

ʈʫʘʥʝ-ʌʨʘʥʮʠʷ).  

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ ʚ ʀʪʘʣʠʠ 13-14ʚʚ. ʩʦʭʨʘʥʠʣʠ ʨʦʤʘʥʩʢʠʡ ʭʘʨʘʢʪʝʨ 

(ɼʚʦʨʝʮ ʉʠʥʴʦʨʠʠ). ɺ ʘʨʭʠʪʝʢʪʫʨʝ  15-16ʚʚ. ʩʦʟʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ  

ʮʝʥʪʨʠʯʝʩʢʠʝ ʢʦʤʧʦʟʠʮʠʠ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʢʣʘʜʳʚʘʝʪʩʷ  ʪʠʧ ʛʦʨʦʜʩʢʦʛʦ çʇʘʣʘʮʮʦè,  

ʢʦʪʦʨʳʡ ʧʨʠʦʙʨʝʪʘʝʪ  ʯʝʨʪʳ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʟʜʘʥʠʷ ʠ ʧʦʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʪʦʪʠʧʦʤ  

ʤʥʦʛʠʭ ʧʦʩʣʝʜʫʶʱʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ. 
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ɺ ʵʧʦʭʫ ʈʝʥʝʩʩʘʥʩʘ 16-17ʚʚ. ʚ ʩʪʨʘʥʘʭ, ʛʜʝ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʠ 

ʥʘʯʠʥʘʣʘ ʠʛʨʘʪʴ ʙʫʨʞʫʘʟʠʷ (ʅʠʜʝʨʣʘʥʜʳ, ɸʥʛʣʠʷ, ʩʝʚʝʨʥʳʝ ʦʙʣʘʩʪʠ ɻʝʨʤʘʥʠʠ ʠ ʜʨ.), ʚʩʝ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʚʝʪʩʢʠʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʜʝʣʦʚʳʤ ʟʜʘʥʠʷʤ- ʨʘʪʫʰʘʤ, 

ʨʳʥʢʘʤ ʠ ʪ.ʜ. ʂʘʢ ʭʘʨʘʢʪʝʨʥʫʶ ʯʝʨʪʫ ʘʨʭʠʪʝʢʪʫʨʳ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʨʘʟʨʘʙʦʪʢʫ ʨʘʩʢʨʳʪʳʭ ʬʘʩʘʜʦʚ ʩ ʙʦʣʴʰʠʤʠ ʦʢʦʥʥʳʤʠ ʧʨʦʝʤʘʤʠ  ʠ ʙʦʛʘʪʳʤ ʢʘʤʝʥʥʳʤ 

ʫʙʦʨʦʤ, ʩʦʯʝʪʘʶʱʠʤʠʩʷ ʩ ʦʨʜʝʨʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺ ʩʝʚʝʨʦʝʚʨʦʧʝʡʩʢʠʭ ʩʪʨʘʥʘʭ ʧʦʣʫʯʠʣʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʠʨʧʠʯʥʳʝ ʧʦʩʪʨʦʡʢʠ  ʩ ʢʦʥʪʨʘʩʪʥʦ  ʚʳʜʝʣʷʶʱʠʤʠʩʷ  ʥʘ ʬʦʥʝ ʢʨʘʩʥʳʭ 

ʩʪʝʥ ʩ ʙʝʣʦʢʘʤʝʥʥʳʤʠ  ʜʝʪʘʣʷʤʠ.  

ɸʨʭʠʪʝʢʪʫʨʘ ʢʣʘʩʩʠʮʠʟʤʘ  ʚ ɸʤʝʨʠʢʝ ʧʦʣʫʯʘʝʪ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʣʠʰʴ ʧʦʩʣʝ 

ʟʘʚʦʝʚʘʥʠʷ  ʥʝʟʘʚʠʩʠʤʦʩʪʠ  ʦʪ ʢʦʣʦʥʠʘʣʴʥʳʭ  ʨʝʞʠʤʦʚ. ʀʥʪʝʨʝʩʥʦʝ ʨʝʰʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʧʨʦʝʢʪʳ  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ  ʟʜʘʥʠʡ  (ɿʜʘʥʠʝ  ʂʘʧʠʪʦʣʠʷ  ʚ  ɺʘʰʠʥʛʪʦʥʝ  1817ʛ.  ɸʨʭ.  ʀ. 

ɹʘʣʬʠʥʛ;  ɿʜʘʥʠʝ  ʂʘʧʠʪʦʣʠʷ  ʚ  ʈʠʯʤʦʥʜʝ  1785-1792ʛ.  ɸʨʭ. ʊ. ɼʞʝʬʬʝʨʩʦʥ), ʢʦʪʦʨʳʝ    

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ  ʦ ʚʥʠʤʘʪʝʣʴʥʦʤ  ʠʟʫʯʝʥʠʠ  ʠ  ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ  ʪʨʘʢʪʦʚʢʝ  ʘʥʪʠʯʥʦʛʦ  

ʥʘʩʣʝʜʠʷ  ʟʦʜʯʠʤʠ  ʧʨʠʤʝʥʠʪʝʣʴʥʦ  ʢ  ʢʦʥʢʨʝʪʥʳʤ  ʘʨʭʠʪʝʢʪʫʨʥʦ-ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʳʤ  

ʟʘʜʘʯʘʤ.  ɺ  19-ʥʘʯʘʣʝ 20  ʚʝʢʦʚ  ʧʦʣʫʯʠʣʦ  ʰʠʨʦʢʦʝ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  ʥʘʧʨʘʚʣʝʥʠʝ  

ʵʢʣʝʢʪʠʢʘ.  ɼʣʷ  ʥʝʛʦ  ʭʘʨʘʢʪʝʨʥʳ  ʤʥʦʛʦʦʙʨʘʟʥʳʝ  ʧʨʦʷʚʣʝʥʠʷ  ʠʩʪʦʨʠʟʤʘ. 

 

  
ʈʠʩ. 1. ʅʝʦʛʦʪʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ  ʨʘʪʫʰʠ ʚ ʮʝʥʪʨʝ ʄʶʥʭʝʥʘ ʥʘ ʄʘʨʠʝʥʧʣʘʪʮ. 1909 ʛ.  

 

ʈʘʪʫʰʘ (ʧʦʣʴʩʢʦʝ-  ratuas,  ʥʝʤʝʮʢʦʛʦ- rathaus)  ʟʜʘʥʠʝ  ʛʦʨʦʜʩʢʦʛʦ  ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ  

ʚ  ʨʷʜʝ  ʝʚʨʦʧʝʡʩʢʠʭ  ʩʪʨʘʥ,  ʩʨʝʜʥʝʚʝʢʦʚʘʷ  ʘʨʭʠʪʝʢʪʫʨʘ  ʨʘʪʫʰʠ  ʩʣʦʞʠʣʘʩʴ  ʚ  ʦʩʥʦʚʥʦʤ  

ʚ  12-14  ʚʝʢʘʭ- ʜʚʫʭʵʪʘʞʥʦʝ  ʟʜʘʥʠʝ  ʩ  ʟʘʣʦʤ  ʩʦʚʝʱʘʥʠʡ  ʥʘ  ʚʪʦʨʦʤ  ʵʪʘʞʝ,  ʩ  ʙʘʣʢʦʥʘʤʠ  

ʠ  ʤʥʦʛʦʷʨʫʩʥʦʡ  ʯʘʩʦʚʦʡ  ʙʘʰʥʝʡ. ɺ  16-17  ʚʝʢʘʭ  ʥʘ  ʩʨʝʜʥʝʚʝʢʦʚʫʶ  ʢʦʤʧʦʟʠʮʠʶ  ʨʘʪʫʰ  

ʥʘʢʣʘʜʳʚʘʣʠʩʴ   ʨʝʥʝʩʩʘʥʩʥʳʝ  ʠ  ʙʘʨʦʯʥʳʝ  ʵʣʝʤʝʥʪʳ.  ɺ  19-20  ʚʝʢʘʭ  ʨʘʪʫʰʠ  ʩʪʨʦʠʣʠʩʴ  

ʚ  ʥʘʮʠʦʥʘʣʴʥʦ-ʨʦʤʘʥʪʠʯʝʩʢʦʤ  ʩʪʠʣʝ (ʚ  ʛ.  ʉʪʦʢʛʦʣʴʤʝ  1911-1921ʛʛ. ʘʨʭ.  ʈ.  ʕʩʪʙʝʨʛ, 
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ʟʜʘʥʠʝ  ʄʠʥʠʩʪʝʨʩʪʚʘ  ʘʚʠʘʮʠʠ  ʚ  ʄʘʜʨʠʜʝ  1943-1951ʛʛ.  ʘʨʭ. ʃ.  ʉʦʪʦ, ʚ ʍʠʣʚʝʨʩʫʤʝ,  

ɻʦʣʣʘʥʜʠʷ 1923-1930ʛʛ ʘʨʭ. ɺ. ʄ. ɼʫʜʦʢ).     ʉʦʚʨʝʤʝʥʥʘʷ  ʨʘʪʫʰʘ- ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ  

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ ʟʜʘʥʠʝ  ʠʥʦʛʜʘ  ʦʨʛʘʥʠʯʝʩʢʠ  ʩ  ʠʩʪʦʨʠʯʝʩʢʠ  ʩʣʦʞʠʚʰʠʤʩʷ  ʛʦʨʦʜʩʢʠʤ  

ʦʢʨʫʞʝʥʠʝʤ.  ʅʘ  ʪʝʨʨʠʪʦʨʠʠ  ʙʳʚʰʝʛʦ  ʉʉʉʈ  ʚ  13-17 ʚʝʢʘʭ  ʨʘʪʫʰʠ  ʩʪʨʦʠʣʠʩʴ  ʚ  

ʟʘʧʘʜʥʳʭ  ʦʙʣʘʩʪʷʭ  ʋʢʨʘʠʥʳ,  ʚ  ɹʝʣʦʨʫʩʩʠʠ, ʚ  ʇʨʠʙʘʣʪʠʢʝ. 

 

 
ʈʠʩ. 2. ʈʘʪʫʰʘ ʃʸʚʝʥʘ ð ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʟʥʘʤʝʥʠʪʳʭ ʠ ʧʨʝʢʨʘʩʥʳʭ ʥʝ ʪʦʣʴʢʦ ʚ ɹʝʣʴʛʠʠ, ʥʦ ʠ ʚʦ ʚʩʝʡ 

ɽʚʨʦʧʝ. ʇʦʩʪʨʦʝʥʘ ʦʥʘ ʚ 1439 ð 1468ʛ.ʛ. 

 

ɼʝʣʦʚʦʡ  ʎʝʥʪʨ  ɼʝʬʘʥʩ-ʅʘʥʪʝʨʨ  ʚ  ʇʘʨʠʞʝ  ʧʝʨʚʳʡ  ʛʦʨʦʜ-ʩʧʫʪʥʠʢ,  ʧʦʩʪʨʦʝʥ  ʚ  

1965  ʛʦʜʫ  ʘʨʭʠʪʝʢʪʦʨʘʤʠ  ʈ. ʆʟʝʣʴ,  ɹ. ɿʝʨʬʶʩ, ʈ.  ʂʘʤʝʣʦ, ɾ.ɾ. ʜʝ ʄʘʡʦ. ʅʦʚʳʡ  ʨʘʡʦʥ  

ʙʳʣ  ʧʨʝʜʩʪʘʚʣʝʥ  ʩʦʙʦʡ  ʢʘʢ  ʥʦʚʳʡ  ʜʝʣʦʚʦʡ  ʮʝʥʪʨ  ʩʪʦʣʠʮʳ,  ʥʘ  ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʙʝʨʝʛʫ 

ʦʪ  ʟʘʩʪʨʦʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʇʘʨʠʞʘ, ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʠʣʠʩʴ  ʢʨʫʧʥʝʡʰʠʝ  ʤʝʞʜʫʥʘʨʦʜʥʳʝ  ʠ  

ʬʨʘʥʮʫʟʩʢʠʝ  ʬʠʨʤʳ.  ʇʦ  ʧʨʦʝʢʪʫ  20-30-ʪʠ  ʵʪʘʞʥʳʝ  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ  ʟʜʘʥʠʷ  ʜʦʣʞʥʳ  

ʩʦʯʝʪʘʪʴʩʷ  ʩ  5-12-ʪʠ  ʵʪʘʞʥʳʤʠ  ʞʠʣʳʤʠ  ʟʜʘʥʠʷʤʠ.  ɺ  ʧʝʨʚʦʤ  ʷʨʫʩʝ  ʨʘʩʧʦʣʦʞʝʥʳ  

ʤʘʛʘʟʠʥʳ,  ʨʝʩʪʦʨʘʥʳ,  ʢʫʣʴʪʫʨʥʦ-ʙʳʪʦʚʳʝ  ʫʯʨʝʞʜʝʥʠʷ.  ɺ  ʘʥʩʘʤʙʣʴ  ʚʭʦʜʷʪ ʢʨʫʧʥʝʡʰʠʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ  ʟʜʘʥʠʷ  ʤʠʨʘ:  ʅʘʮʠʦʥʘʣʴʥʳʡ  ʎʝʥʪʨ  ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ  ʪʝʭʥʠʢʠ,  

ʧʦʩʪʨʦʝʥʥʳʡ  ʚ  1958  ʛʦʜʫ,  ʪʨʝʫʛʦʣʴʥʦʝ  ʚ  ʧʣʘʥʝ, ʦʧʠʨʘʶʱʠʤʠʩʷ  ʥʘ  ʪʨʠ  ʪʦʯʢʠ  ʩʚʦʜʦʤ-

ʦʙʦʣʦʯʢʦʡ,  ʦʛʨʦʤʥʦʝ  ʟʜʘʥʠʝ (ʧʨʦʣʝʪ ʤʝʞʜʫ  ʦʧʦʨʘʤʠ  ʨʘʚʝʥ  206 ʤ)  ʩʦʟʜʘʝʪ  ʢʦʥʪʨʘʩʪʥʦʝ  

ʜʦʧʦʣʥʝʥʠʝ  ʚʳʩʦʪʥʦʡ  ʛʨʫʧʧʝ  ʦʜʥʦʨʦʜʥʳʭ  ʧʦ  ʦʙʲʝʤʘʤ  ʟʜʘʥʠʡ,  ʥʝ  ʥʘʨʫʰʘʷ  ʧʨʠ  ʵʪʦʤ  

ʠʭ  ʤʘʩʰʪʘʙʥʦʛʦ  ʩʪʨʦʷ.  ɺʝʩʴ  ʢʦʤʧʣʝʢʩ  ʦʙʲʝʜʠʥʝʥ  ʦʙʰʠʨʥʦʡ  ʵʩʧʣʘʥʘʜʦʡ,  ʜʣʷ  ʫʩʪʨʦʡʩʪʚʘ  

ʢʦʪʦʨʦʡ  ʙʳʣ  ʠʩʧʦʣʴʟʦʚʘʥ  ʭʦʣʤʠʩʪʳʡ  ʨʝʣʴʝʬ  ʤʝʩʪʥʦʩʪʠ  ʩ  ʨʘʟʥʠʮʝʡ  ʦʪʤʝʪʦʢ  22ʤ  ʈʦʥ-

ʇʫʘʥ-ʜʝ-ʣʘ-ɼʝʬʘʥʩ  ʠ  ʣʦʞʝʤ   ʨʝʢʠ  ʉʝʥʘ. ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʧʦʯʚʘ  ʵʩʧʣʘʥʘʜʳ,  ʩʦʩʪʘʚʣʷʶʱʘʷ  

ʧʝʨʚʳʡ  ʵʪʘʞ  ʥʦʚʦʛʦ  ʨʘʡʦʥʘ,  ʧʦʢʨʳʪʘʷ  ʟʝʤʣʝʡ  ʠ  ʦʟʝʣʝʥʝʥʥʘʷ,  ʦʙʨʘʟʦʚʘʥʘ  ʙʦʣʴʰʦʡ  

ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ  ʧʣʠʪʦʡ,  ʧʦʜ  ʢʦʪʦʨʦʡ  ʚ  ʧʷʪʠ  ʧʦʜʟʝʤʥʳʭ  ʫʨʦʚʥʷʭ  ʨʘʟʤʝʱʝʥʳ  

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʝ  ʣʠʥʠʠ  ʪʨʘʥʩʧʦʨʪʘ,  ʧʝʨʝʩʘʜʦʯʥʳʝ  ʟʘʣʳ,  ʘʚʪʦʩʪʦʷʥʢʠ. ʅʝʩʢʦʣʴʢʦ  

ʧʦʜʟʝʤʥʳʭ  ʵʪʘʞʝʡ  ʠʤʝʶʪʩʷ  ʪʘʢʞʝ  ʚ  ʙʘʰʝʥʥʳʭ  ʢʦʨʧʫʩʘʭ  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ  ʟʜʘʥʠʡ. 

ʅʘ  ʩʝʛʦʜʥʷʰʥʠʡ  ʜʝʥʴ  ʚ  ɼʝʣʦʚʦʤ  ʮʝʥʪʨʝ  ʨʘʩʧʦʣʦʞʝʥʳ  35 -  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ  ʟʜʘʥʠʡ-

ʥʝʙʦʩʢʨʝʙʦʚ  ʚʳʩʦʪʦʡ  ʙʦʣʝʝ  150  ʤʝʪʨʦʚ,  7 - ʙʦʣʝʝ  300  ʤʝʪʨʦʚ. ʆʙʱʘʷ  ʧʣʦʱʘʜʴ  ʦʬʠʩʥʳʭ  
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ʧʦʤʝʱʝʥʠʡ  ʩʦʩʪʘʚʣʷʝʪ  ʦʢʦʣʦ  6,5  ʤʣʥ. ʢʚ.ʤ.,  450000  ʤʦʥʦʣʠʪʥʳʭ  ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ  ʧʣʠʪ  

ʩʦʩʪʘʚʣʷʶʪ  ʧʝʨʝʢʨʳʪʠʝ  ʵʩʧʣʘʥʘʜʳ.  ʆʙʱʘʷ  ʜʣʠʥʘ  ʧʝʰʝʭʦʜʥʳʭ  ʜʦʨʦʞʝʢ  ʩʦʩʪʘʚʣʷʝʪ  18  

ʢʤ  ʰʠʨʠʥʦʡ  250  ʤʝʪʨʦʚ. ɺ ʮʝʥʪʨʝ  ʨʘʩʧʦʣʦʞʝʥʘ  ʦʛʨʦʤʥʦʝ  ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʦʝ  

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ  ʟʜʘʥʠʝ  ɸʨʢʠ  (1989 ʛ.),  ʠʤʝʶʱʘʷ  ʦʜʠʥ  ʧʨʦʣʝʪ,  ʚ  ʮʝʥʪʨʝ  ʧʦʜʚʝʰʝʥ  

ʪʝʥʪ,  ʧʦʜ  ʥʘʟʚʘʥʠʝʤ  çʆʙʣʘʢʦè. 
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ɺ  ʤʝʞʚʦʝʥʥʳʡ  ʧʝʨʠʦʜ  ʚ  ʉʐɸ  ʧʨʦʠʩʭʦʜʠʪ  ʚʩʧʣʝʩʢ  ʚ  ʬʦʨʤʠʨʦʚʘʥʠʠ  ʥʦʚʦʛʦ  

ʪʠʧʘ  ʜʝʣʦʚʦʛʦ  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ,  ʘ  ʪʘʢʞʝ  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ  ʟʜʘʥʠʡ. ɺ  ʏʠʢʘʛʦ  ʚ  

ʧʨʦʮʝʩʩʝ  ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʛʦʨʦʜʘ ʥʘʯʘʣʠ  ʩʪʨʦʠʪʴʩʷ ʥʝʙʦʩʢʨʝʙʳ  ʩʨʝʜʠ  ʟʝʣʝʥʠ  ʙʫʣʴʚʘʨʦʚ  

ʚʜʦʣʴ  ʨʝʢʠ  ʏʠʢʘʛʦ: çʏʠʢʘʛʦ  ʊʨʠʙʶʥè (1925ʛ.).  ʋʞʝ  ʚ  1930  ʛʦʜʫ  ʙʳʣʦ    32  

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ  ʟʜʘʥʠʡ.   ɿʜʘʥʠʝ  ɺʫʣʚʦʨʪʘ -  66-ʵʪʘʞʥʦʝ,  77-ʵʪʘʞʥʦʝ  ʟʜʘʥʠʝ  

ʂʨʝʡʩʣʝʨʘ,  ʩʘʤʳʡ  ʚʳʩʦʢʠʡ ʥʝʙʦʩʢʨʝʙ  çʕʤʧʘʡʨ  ʉʪʵʡʪ  ʙʠʣʜʠʥʛè  ʚ  102  ʵʪʘʞʘ  ʚʳʩʦʪʦʡ  

397  ʤʝʪʨʦʚ. 
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ʈʠʩ.3.ʅʝʙʦʩʢʨʝʙ  çʕʤʧʘʡʨ  ʉʪʵʡʪ  ʙʠʣʜʠʥʛè  ʚ ʅʴʶ ʁʦʨʢʝ. 

 

 ɼʣʷ  ʟʜʘʥʠʷʭ  ʥʘʯʘʣʠ  ʠʩʧʦʣʴʟʦʚʘʪʴ  ʚ  1929  ʛʦʜʫ  ʩʪʘʣʴ  ʧʦʚʳʰʝʥʥʦʡ  ʧʨʦʯʥʦʩʪʠ,  

ʩʚʘʨʢʘ  ʵʣʝʤʝʥʪʦʚ, ʩʚʘʨʥʳʝ  ʢʦʥʩʪʨʫʢʮʠʠ  ʩʪʘʣʠ  ʧʦʩʪʝʧʝʥʥʦ  ʟʘʤʝʥʷʪʴ  ʢʣʝʧʘʥʳʡ ʤʝʪʦʜ.  

ʉʙʦʨʢʘ  ʢʘʨʢʘʩʦʚ  ʦʙʣʝʛʯʘʣʦʩʴ  ʯʝʪʢʦʩʪʴʶ  ʧʨʷʤʦʫʛʦʣʴʥʦʡ  ʩʝʪʢʠ  ʧʣʘʥʦʚ.  ʇʦʷʚʣʷʶʪʩʷ  

ʥʝʙʦʩʢʨʝʙʳ,  ʧʦʣʥʦʩʪʴʶ  ʦʙʦʨʫʜʦʚʘʥʥʳʝ  ʩʠʩʪʝʤʦʡ  ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʷ  ʚʦʟʜʫʭʘ (1928 ʛ.). 

ʄʝʥʷʝʪʩʷ  ʠ  ʭʘʨʘʢʪʝʨ  ʧʣʘʥʘ  ʟʜʘʥʠʡ: ʦʪ  ʢʦʤʧʘʢʪʥʦʡ  ʙʘʰʥʠ  ʧʝʨʝʭʦʜʷʪ  ʢ  ʚʳʪʷʥʫʪʦʡ  ʚ  

ʧʣʘʥʝ  ʚʝʨʪʠʢʘʣʴʥʦʡ  ʧʣʘʩʪʠʥʝ,  ʯʪʦ  ʦʙʝʩʧʝʯʠʚʘʝʪ  ʣʫʯʰʝʝ  ʝʩʪʝʩʪʚʝʥʥʦʝ  ʦʩʚʝʱʝʥʠʝ  

ʧʦʤʝʱʝʥʠʡ.  ɺ  ɺʘʰʠʥʛʪʦʥ,  ʛʜʝ  ʟʘʢʦʥ  ʦ  ʟʦʥʠʨʦʚʘʥʠʠ   ʥʝ  ʜʦʧʫʩʢʘʣ  ʩʪʨʦʠʪʝʣʴʩʪʚʘ  

ʚʳʩʦʪʥʳʭ  ʩʦʦʨʫʞʝʥʠʡ,  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʝ  ʧʦʩʪʨʦʡʢʠ  ʠʤʝʣʠ  ʣʠʰʴ  ʥʝʩʢʦʣʴʢʦ  ʵʪʘʞʝʡ.  

ʃʦʥʜʦʥʩʢʠʡ ʉʠʪʠ- ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʧʦ ʧʦʩʝʱʘʝʤʦʩʪʠ ʨʘʡʦʥʦʚ ʛʦʨʦʜʘ, 

ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʶʪ ʩʘʤʳʡ ʥʝʦʙʳʯʥʳʡ, ʩʘʤʳʡ  ʩʪʘʨʠʥʥʳʡ, ʩʘʤʳʡ ʩʦʚʨʝʤʝʥʥʳʡ, ʩʘʤʳʡ 

ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʥʳʡ, ʩʘʤʳʡ ʵʣʠʪʥʳʡ.  ʕʪʦʪ ʨʘʡʦʥ ʃʦʥʜʦʥʘ ʠʤʝʝʪ ʦʩʦʙʳʡ ʩʪʘʪʫʩ ʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʦʨʛʘʥʳ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ. ɺ ʃʦʥʜʦʥʩʢʦʤ ʉʠʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʧʦ ʩʦʩʝʜʩʪʚʫ  

ʩʨʝʜʥʝʚʝʢʦʚʳʝ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʧʘʤʷʪʥʠʢʠ  ʠ ʫʣʴʪʨʘʩʦʚʨʝʤʝʥʥʳʝ ʥʝʙʦʩʢʨʝʙʳ. ɿʜʝʩʴ 

ʨʘʩʧʦʣʦʞʝʥʳ ʦʬʠʩʳ ʤʠʨʦʚʳʭ ʢʦʨʧʦʨʘʮʠʡ, ʢʨʫʧʥʝʡʰʠʭ ʙʘʥʢʦʚ, ʩʪʨʘʭʦʚʳʭ ʢʦʤʧʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʠʥʪʝʨʝʩʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʡʦʥʘ ʷʚʣʷʝʪʩʷ  ʟʜʘʥʠʝ ʰʪʘʙ-ʢʚʘʨʪʠʨʳ ʢʦʤʧʘʥʠʠ Swiss 

Re  41-ʵʪʘʞʥʳʡ ʥʝʙʦʩʢʨʝʙ "30 St Mary Axe"/"ʉʝʥʪ-ʄʵʨʠ ʕʢʩ 30". ɾʠʪʝʣʠ ʃʦʥʜʦʥʘ ʟʘ 

ʟʝʣʝʥʦʚʘʪʳʡ ʦʪʪʝʥʦʢ ʩʪʝʢʣʘ ʠ ʭʘʨʘʢʪʝʨʥʫʶ ʬʦʨʤʫ ʥʘʟʳʚʘʶʪ ʝʛʦ çʦʛʫʨʝʮè, çʢʦʨʥʠʰʦʥè. 

ɿʜʘʥʠʝ ʙʳʣʦ ʧʦʩʪʨʦʝʥʦ ʚ 2001ð2004 ʛʦʜʘʭ. ɿʜʘʥʠʝ ʚʳʜʝʣʷʝʪʩʷ  ʥʝʦʙʳʯʘʡʥʦʡ ʠʥʪʝʨʝʩʥʦʡ 

ʬʦʨʤʦʡ ʠ ʜʝʢʦʨʦʤ ʩʪʝʢʣʘ. ɽʱʝ ʢʨʘʩʠʚʝʡ ʠ ʚʳʨʘʟʠʪʝʣʴʥʝʡ ʥʘʚʝʨʥʦʝ ʩʤʦʪʨʝʣʘʩʴ ʙʳ   ʵʪʘ 

ʢʨʘʩʘʚʠʮʘ  ʥʘ ʙʦʣʝʝ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚ ʩʦʩʝʜʩʪʚʝ  ʩ ʦʢʨʫʞʘʶʱʠʤʠ ʟʜʘʥʠʷʤʠ 

ʧʨʠʣʝʛʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʷ  ʢʘʞʝʪʩʷ ʦʯʝʥʴ ʩʪʝʩʥʝʥʥʦʡ    ʠ ʯʝʨʝʩʯʫʨ ʧʣʦʪʥʦ ʟʘʩʪʨʦʝʥʥʦʡ. 
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ʈʠʩ. 4. ɿʜʘʥʠʝ ʰʪʘʙ-ʢʚʘʨʪʠʨʳ ʢʦʤʧʘʥʠʠ Swiss Re  41 ʚ ʃʦʥʜʦʥʝ 

 

ʅʘʠʙʦʣʝʝ  ʢʨʫʧʥʦʡ  ʠ ʥʝʦʙʳʯʘʡʥʦʡ  ʙʳʣʦ  ʛʠʛʘʥʪʩʢʦʝ  ʧʦ  ʟʘʥʠʤʘʝʤʦʡ  ʧʣʦʱʘʜʠ 

ʟʜʘʥʠʝ  ʇʝʥʪʘʛʦʥʘ-ɺʦʝʥʥʦʛʦ  ʄʠʥʠʩʪʝʨʩʪʚʘ  ʉʐɸ (ʧʨʠ  ʚʳʩʦʪʝ  ʧʷʪʴ  ʵʪʘʞʝʡ  ʦʥʦ  ʟʘʥʠʤʘʝʪ  

ʪʝʨʨʠʪʦʨʠʶ  160 ʛʘ,  ʜʣʠʥʘ  ʬʘʩʘʜʦʚ  ʩʦʩʪʘʚʣʷʝʪ  ʦʢʦʣʦ  1400 ʤʝʪʨʦʚ.  ɺ  ʮʝʥʪʨʝ  ʝʛʦ  ʜʚʦʨ - 

ʪʨʘʜʠʮʠʦʥʥʳʡ  ʜʣʷ  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ  ʟʜʘʥʠʡ  ɺʘʰʠʥʛʪʦʥʘ.  ɿʜʘʥʠʝ  ʨʘʟʜʝʣʝʥʦ  ʥʘ  ʧʷʪʴ  

ʩʝʛʤʝʥʪʦʚ,  ʚ  ʥʝʢʦʪʦʨʳʭ  ʥʘʭʦʜʷʪʩʷ  ʦʙʩʣʫʞʠʚʘʶʱʠʝ  ʧʦʤʝʱʝʥʠʷ,  ʘ  ʦʩʪʘʣʴʥʳʝ  ʟʘʥʷʪʳ  

ʦʙʰʠʨʥʳʤʠ  ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ  ʦʬʠʩʦʚ,  ʦʙʲʝʜʠʥʝʥʥʳʤʠ  ʧʦ  ʧʝʨʚʦʤʫ  ʵʪʘʞʫ  ʚʥʫʪʨʝʥʥʠʤ  

ʧʨʦʝʟʜʦʤ.  ʉʚʷʟʴ  ʤʝʞʜʫ  ʵʪʘʞʘʤʠ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʧʦʩʨʝʜʩʪʚʦʤ ʰʠʨʦʢʠʭ ʧʘʥʜʫʩʦʚ ʩ 

ʫʜʦʙʥʳʤ ʧʦʩʪʝʧʝʥʥʳʤ ʫʢʣʦʥʦʤ. ʅʘ  ʢʘʞʜʦʤ  ʬʘʩʘʜʝ  ʠʤʝʝʪʩʷ  ʚʭʦʜ,  ʦʪʤʝʯʝʥʥʳʡ  ʧʦʨʪʠʢʦʤ,  

ʦʜʥʘʢʦ  ʥʘʩʪʦʷʱʠʤ  ʚʭʦʜʦʤ  ʷʚʣʷʝʪʩʷ  ʪʫʥʥʝʣʴ  ʦʢʦʣʦ  300  ʤʝʪʨʦʚ.  ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ  ʥʝʪ 

ʚ ʤʠʨʝ ʧʦʜʦʙʥʳʭ  ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʟʜʘʥʠʡ ʩ ʥʝʦʙʳʯʘʡʥʳʤ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʤ 

ʨʝʰʝʥʠʝʤ, ʩ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʯʝʥʴ ʨʘʟʚʠʪʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ  ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʤʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʷʟʷʤʠ. ʍʦʪʷ ʟʜʘʥʠʝ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʧʦ ʨʘʟʤʝʨʘʤ 

ʠ ʚ ʥʝʤ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʤʝʱʝʥʠʡ, ʚʥʫʪʨʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ, ʥʝʣʴʟʷ ʟʘʙʣʫʜʠʪʴʩʷ.  ʂʦʤʧʘʢʪʥʦʝ ʦʙʲʝʤʥʦ-

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ  ʫʜʘʯʥʦ ʧʝʨʝʜʘʝʪ ʭʘʨʘʢʪʝʨ ʟʜʘʥʠʷ, ʬʦʨʤʘ ʟʜʘʥʠʷ ʦʪʣʠʯʥʦ 

ʧʨʦʪʠʚʦʩʪʦʠʪ ʩʝʡʩʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ.   

http://www.adme.ru/kreativnyj-obzor/kreativ-v-arhitekture-231205/231205-159


111 
 

 
ʈʠʩ. 5. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦʝ  ʟʜʘʥʠʝ ʇʝʥʪʘʛʦʥʘ , ɺʘʰʠʥʛʪʦʥ 

  

ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʝ ʟʜʘʥʠʝ  ɻʦʩʧʣʘʥʘ ʉʉʉʈ ʚ ʄʦʩʢʚʝ,  ʧʦʩʪʨʦʝʥʥʦʝ  ʚ  1936  ʛʦʜʫ 

ʜʣʷ  ʉʦʚʝʪʘ,  ʊʨʫʜʘ  ʠ  ʆʙʦʨʦʥʳ  ʥʘ  ʧʨʦʩʧʝʢʪʝ  ʄʘʨʢʩʘ  (ʘʨʭ.  ʃʘʥʛʤʘʥ  ɸ.),  ʨʝʰʝʥʦ 

ʩʠʤʤʝʪʨʠʯʥʳʤ,  ʯʝʪʢʠʤ,  ʨʘʮʠʦʥʘʣʴʥʳʤ  ʚ  ʧʣʘʥʝ.  ɺ  ʮʝʥʪʨʝ  ʠ  ʧʦ  ʙʦʢʘʤ  ʟʜʘʥʠʷ  

ʨʘʩʧʦʣʦʞʝʥʳ  ʚʝʩʪʠʙʶʣʠ,  ʠʟ  ʢʦʪʦʨʳʭ- ʩʨʝʜʥʠʡ  ʛʣʘʚʥʳʡ  ʠ  ʩʘʤʳʡ  ʙʦʣʴʰʦʡ  ʩ  ʧʘʨʘʜʥʦʡ  

ʣʝʩʪʥʠʮʝʡ  ʠ  ʩ  ʜʚʫʤʷ  ʨʘʟʚʠʪʳʤʠ  ʚʝʨʪʠʢʘʣʴʥʳʤʠ  ʫʟʣʘʤʠ  ʠʥʞʝʥʝʨʥʳʭ  ʢʦʤʤʫʥʠʢʘʮʠʠ  

ʜʣʷ  ʦʙʩʣʫʞʠʚʘʥʠʷ  ʥʝ  ʪʦʣʴʢʦ  ʢʘʙʠʥʝʪʦʚ  ʧʦ  ʵʪʘʞʘʤ,  ʥʦ  ʠ  ʟʘʣʦʚ  ʟʘʩʝʜʘʥʠʡ  ʠ  ʙʠʙʣʠʦʪʝʢʠ.  

ʇʨʠʝʤʳ  ʢʦʤʧʦʟʠʮʠʠ  ʚ  ʨʘʟʣʠʯʥʳʭ  ʚʘʨʠʘʮʠʷʭ  ʥʘʰʣʠ  ʙʳʩʪʨʦʝ  ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ  ʠ  

ʙʦʣʴʰʦʝ  ʧʨʠʤʝʥʝʥʠʝ  ʧʨʠ  ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ  ʤʥʦʛʠʭ  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ  ʠ  

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ  ʟʜʘʥʠʡ.  ʆʩʥʦʚʦʡ  ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ  ʨʝʰʝʥʠʷ  ʷʚʠʣʠʩʴ  ʚʧʝʨʚʳʝ  

ʧʨʠʤʝʥʝʥʥʳʝ  ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ  ʩʪʦʣʙʳ  ʩ  ʞʝʩʪʢʦʡ  ʘʨʤʘʪʫʨʦʡ,  ʦʙʣʠʮʦʚʢʦʡ  ʢʠʨʧʠʯʦʤ.  

ʉʠʤʤʝʪʨʠʷ  ʢʦʤʧʦʟʠʮʠʠ  ʠ  ʧʣʘʩʪʠʯʥʘʷ  ʨʘʟʨʘʙʦʪʢʘ  ʩʭʝʤʳ  ʩʚʦʝʦʙʨʘʟʥʦʛʦ  ʦʨʜʝʨʘ  ʚ  ʚʠʜʝ  

ʤʦʱʥʳʭ  ʧʠʣʦʥʦʚ,  ʥʝʩʫʱʠʭ  ʘʨʭʠʪʨʘʚ  ʩ  ʘʪʪʠʢʦʚʳʤ  ʵʪʘʞʦʤ  ʚ  ʮʝʥʪʨʝ,  ʤʦʥʫʤʝʥʪʘʣʴʥʦʩʪʴ  

ʠ  ʩʪʨʦʛʦʩʪʴ  ʬʦʨʤ  ʩʦʟʜʘʣʠ  ʚʳʨʘʟʠʪʝʣʴʥʳʡ  ʦʙʨʘʟ  ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʳʭ  ʟʜʘʥʠʡ.  
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ʈʠʩ. 6. ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʝ ʟʜʘʥʠʝ  ɻʦʩʧʣʘʥʘ ʉʉʉʈ ʚ ʄʦʩʢʚʝ 

 

ɿʜʘʥʠʷ ʢʦʨʧʦʨʘʮʠʠ "ʉʘʤʨʫʢ" ʚ ɸʩʪʘʥʝ ʚʳʜʝʣʷʶʪʩʷ  ʩʚʦʝʡ ʧʨʦʩʪʦʡ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ  

ʠʥʪʝʨʝʩʥʦʡ ʬʦʨʤʦʡ ʠ ʥʘʨʫʞʥʦʡ ʥʝʦʙʳʯʘʡʥʦʡ ʟʦʣʦʪʠʩʪʦʡ ʮʚʝʪʦʚʦʡ ʛʘʤʤʦʡ, ʚʝʣʠʢʦʣʝʧʥʦ  

ʩʦʯʝʪʘʶʪʩʷ ʥʘʮʠʦʥʘʣʴʥʳʝ ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʣʦʨʠʪʳ.  ʈʘʩʧʦʣʘʛʘʷʩʴ ʚʜʘʣʠ ʜʨʫʛ 

ʦʪ ʜʨʫʛʘ,  ʜʚʘ ʚʳʩʦʢʠʭ ʦʜʠʥʘʢʦʚʳʭ ʟʜʘʥʠʷ   ʠʥʪʝʨʝʩʥʦ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʩʦʟʜʘʚʘʷ  

ʦʪʣʠʯʥʳʡ ʘʨʭʠʪʝʢʪʫʨʥʳʡ ʪʘʥʜʝʤ. ʋʜʘʯʥʦ ʚʳʙʨʘʥʘ ʟʝʤʣʷ ʧʦʜ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ, 

ʚʳʧʦʣʥʝʥʘ  ʦʯʝʥʴ ʛʨʘʤʦʪʥʦ ʧʦʩʘʜʢʘ ʟʜʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ  

 

 
ʈʠʩ. 7. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʟʜʘʥʠʷ ʢʦʨʧʦʨʘʮʠʠ "ʉʘʤʨʫʢ" ʚ ɸʩʪʘʥʝ 


