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ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʧʨʦʬʝʩʩʦʨ ʄʂʊʋ ʠʤ. ɸ.ʗʩʘʚʠ 

 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ʇʆʊɽʅʎʀɸʃɸ ʇʉʀʍʀʂʀ ʏɽʃʆɺɽʂɸ 
 

ʆʩʳ ʤʘץʘʣʘʜʘ ʘʩʘ ʢװʨʜʝʣʽ ᴅʨʽ ʝʜᴅʫʽʨ ʢᴇʧ ץʳʟʤʝʪ ʘʪץʘʨʫסʘ ץʘʙʽʣʝʪʪʽ ʘʜʘʤ ʧʩʠʭʠʢʘʩʳ ᴅʣʝʫʝʪʽʥʽש 

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽʥ ײץʨʫסʘ ʘʣסʘʰ ʨʝʪ ʪʘʣʧʳʥʳʩ ʞʘʩʘʣʜʳ. 

 

This article deals with the first attempt to create mathematical model of person's mentality potential 

having very big applied applications. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʧʣʘʥʝ  ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ  ʠʟʫʯʝʥʠʷ ʣʠʯʥʦʩʪʠ, ʦʯʝʥʴ 

ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʠʤʝʝʪ ʦʮʝʥʢʘ ʧʦʪʝʥʮʠʘʣʘ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ. ʇʨʠʢʣʘʜʥʘʷ 

ʩʪʦʨʦʥʘ ʵʪʦʛʦ ʚʦʧʨʦʩʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝʤ 

ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʦ ʝʝ ʩʘʤʦʩʦʟʥʘʥʠʠ, ʦ ʣʠʯʥʦʩʪʠ  ʢʘʢ çʗè, ʢʦʪʦʨʦʝ  ʚ 

ʢʘʯʝʩʪʚʝ  ʩʫʙʲʝʢʪʘ ʩʦʟʥʘʪʝʣʴʥʦ ʧʨʠʩʚʘʠʚʘʝʪ  ʩʝʙʝ ʚʩʝ ʠʩʭʦʜʷʱʠʝ  ʦʪ ʥʝʛʦ  

ʜʝʣʘ ʠ ʧʦʩʪʫʧʢʠ ʠ ʩʦʟʥʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʝʪ ʥʘ ʩʝʙʷ ʟʘ ʥʠʭ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʚ 

ʢʘʯʝʩʪʚʝ ʠʭ ʘʚʪʦʨʘ ʠ ʪʚʦʨʮʘ. ʇʨʦʙʣʝʤʘ ʦʮʝʥʢʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʣʠʯʥʦʩʪʠ ʥʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʠʟʫʯʝʥʠʠ ʧʩʠʭʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʣʠʯʥʦʩʪʠ ʝʝ  

ʩʧʦʩʦʙʥʦʩʪʝʡ, ʪʝʤʧʝʨʘʤʝʥʪʘ  ʠ ʭʘʨʘʢʪʝʨʘ; ʦʥʘ ʟʘʚʝʨʰʘʝʪʩʷ ʨʘʩʢʨʳʪʠʝʤ  

ʩʘʤʦʩʦʟʥʘʥʠʷ ʣʠʯʥʦʩʪʠ, ʠʤʝʶʱʠʡ ʧʨʘʢʪʠʯʝʩʢʠʝ  ʩʣʝʜʩʪʚʠʷ [1,2].  

ʊʘʢ ʚʦʟʜʝʡʩʪʚʠʝʤ ʯʝʣʦʚʝʯʝʩʢʠʭ  ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʫʜʦʚʣʝʪʚʦʨʷʶʪʩʷ  

ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʙʝʥʢʘ, ʝʛʦ ʧʦʚʝʜʝʥʠʝ ʥʘʯʠʥʘʝʪ ʦʧʨʝʜʝʣʷʪʩʷ  ʥʝ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʝʤ. ʕʪʦ ʚ ʢʦʨʥʝ ʠʟʤʝʥʷʝʪ ʠ ʪʦ, ʯʪʦ ʚʳʜʝʣʷʝʪ ʨʝʙʝʥʦʢ ʚ ʚʝʱʘʭ, ʠ ʪʦ, 

ʢʘʢ ʦʥ ʥʘ ʥʠʭ ʨʝʘʛʠʨʫʝʪ. ɸʢʪʠʚʥʦʩʪʴ  ʯʝʣʦʚʝʢʘ  ʫʞʝ ʩ ʩʘʤʳʭ ʨʘʥʥʠʭ  ʣʝʪ 

ʨʝʛʫʣʠʨʫʝʪʩʷ ʦʧʳʪʦʤ ʚʩʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʦʙʱʝʩʪʚʘ. ʕʪʦʪ ʪʠʧ 

ʧʦʚʝʜʝʥʠʷ ʥʘʩʪʦʣʴʢʦ ʩʧʝʮʠʬʠʯʝʥ, ʯʪʦ ʜʣʷ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʚ ʧʩʠʭʦʣʦʛʠʠ 

ʫʧʦʪʨʝʙʣʷʝʪʩʷ  ʦʩʦʙʳʡ ʪʝʨʤʠʥ ï ʜʝʷʪʝʣʴʥʦʩʪʴ. 

 
ʈʠʩʫʥʦʢ 1. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ  ʬʦʨʤʠʨʫʶʱʠʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

 

ɼʝʷʪʝʣʴʥʦʩʪʴ - ʵʪʦ ʚʥʫʪʨʝʥʥʷʷ (ʧʩʠʭʠʯʝʩʢʘʷ) ʠ ʚʥʝʰʥʷʷ (ʬʠʟʠʯʝʩʢʘʷ) 

ʘʢʪʠʚʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʨʝʛʫʣʠʨʫʝʤʘʷ ʩʦʟʥʘʚʘʝʤʦʡ ʮʝʣʴʶ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʤʦʞʥʦ ʙʳʣʦ ʛʦʚʦʨʠʪʴ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʚʠʪʴ ʚ ʘʢʪʠʚʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ ʥʘʣʠʯʠʝ ʩʦʟʥʘʚʘʝʤʦʡ ʮʝʣʠ. ʀʤʝʥʥʦ ʚ ʮʝʣʠ ʦʪʨʘʞʘʝʪʩʷ ʩʦʮʠʘʣʴʥʦʩʪʴ 

ʯʝʣʦʚʝʢʘ  ʠ  ʬʦʨʤʠʨʫʝʪʩʷ  ʝʛʦ çʗè. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʩʪʦʨʦʥʳ  ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʝʝ 
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ʈʫʩʪʘʤʦʚ ʅ.ʊ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʪʝʥʮʠʘʣʘ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ 
 

 

ʤʦʪʠʚʳ, ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ, ʦʪʙʦʨ ʠ ʧʝʨʝʨʘʙʦʪʢʘ  ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ - ʤʦʛʫʪ ʦʩʦʟʥʘʚʘʪʴʩʷ, ʘ ʤʦʛʫʪ ʠ ʥʝ ʦʩʦʟʥʘʚʘʪʴʩʷ, ʦʥʠ ʤʦʛʫʪ 

ʦʩʦʟʥʘʚʘʪʴʩʷ ʥʝʧʦʣʥʦʩʪʴʶ, ʜʘʞʝ ʥʝ ʚʝʨʥʦ. ɺʩʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʨʘʟʚʠʪʘ ʫ 

ʥʝʛʦ ʬʘʥʪʘʟʠʷ. ʂʘʢʠʤ ʙʳ ʥʠ ʙʳʣ ʵʪʦʪ ʫʨʦʚʝʥʴ ʦʩʦʟʥʘʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʧʦʟʥʘʚʘʥʠʝ ʮʝʣʠ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʝʝ ʧʨʠʟʥʘʢʦʤ. ʕʪʦʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʠʣʦʡ ʚʦʣʠ ʯʝʣʦʚʝʢʘ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ, 

ʵʪʠ ʪʨʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʟʘʠʤʦʩʚʷʟʘʥʳ (ʨʠʩ.1) ʠ ʦʧʨʝʜʝʣʷʝʪ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʎʝʣʴ ʨʘʙʦʪ .r ʌʦʨʤʘʣʠʟʦʚʘʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ, ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʄʝʪʦʜ ʨʝʰʝʥʠ.̫ ʆʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ 

ʨʝʰʘʝʪ ʤʥʦʛʦ ʧʨʠʢʣʘʜʥʳʭ ʚʦʧʨʦʩʦʚ ʩʚʷʟʘʥʥʳʝ ʩ ʩʦʮʠʘʣʴʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ. 

ɺʩʝ ʵʪʦ ʩʚʷʟʘʥʦ ʦʧʨʝʜʝʣʝʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʠ  çʗè - ʢʦʥʮʝʧʮʠʠ, ʬʘʥʪʘʟʠʠ ʠ 

ʩʠʣr ʚʦʣʠ ʯʝʣʦʚʝʢʘ [1]. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʪʘʢʘ ̫ʩʚʷʟ ɹʦʪʩʫʪʩʪʚʫʝʪ, ʥʝʪ ʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ ʩʤʳʩʣʝ ʩʣʦʚʘ, ʘ ʠʤʝʝʪ ʤʝʩʪʦ ʠʤʧʫʣʴʩʠʚʥʦʝ 

ʧʦʚʝʜʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʠʚʥʦʝ ʧʦʚʝʜʝʥʠʝ ʫʧʨʘʚʣʷʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʠ ʵʤʦʮʠʷʤʠ. ʆʥʦ ʚʳʨʘʞʘʝʪ  ʣʠʰʴ ʘʬʬʝʢʪʳ ʠ 

ʚʣʝʯʝʥʠʷ ʠʥʜʠʚʠʜʳ. ʊʘʢ, ʠʤʧʫʣʴʩʠʚʥʦ ʜʝʡʩʪʚʫʝʪ ʯʝʣʦʚʝʢ, ʦʩʣʝʧʣʝʥʥʳʡ 

ʛʥʝʚʦʤ  ʠʣʠ ʥʝʧʨʝʦʜʦʣʠʤʦʡ ʩʪʨʘʩʪʴʶ. ʅʦ, ʧʨʠ ʵʪʠʤ ʩʦʟʥʘʝʪʩʷ ʠ ʨʝʛʫʣʠʨʫʝʪ 

ʧʦʚʝʜʝʥʠʝ ʪʦʣʴʢʦ ʝʛʦ ʣʠʯʥʳʡ ʤʦʪʠʚ, ʘ ʥʝ ʝʛʦ ʦʙʱʝʩʪʚʝʥʥʦʝ  ʩʦʜʝʨʞʘʥʠʝ, 

ʚʦʧʣʦʱʝʥʥʦʝ ʚ ʮʝʣʠ.  

ɼʝʷʪʝʣʴʥʦʩʪʴ - ʵʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʲʝʢʪʘ ʩʫʙʲʝʢʪʦʤ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʘ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʛʦ ʥʝʢʦʪʦʨʫʶ ʧʦʪʨʝʙʥʦʩʪʴ. ʕʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʫʙʲʝʢʪʘ ʩ ʦʙʲʝʢʪʦʤ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʦʙʲʝʢʪ 

ʧʨʠʦʙʨʝʪʘʝʪ ʩʫʙʲʝʢʪʠʚʥʫʶ ʬʦʨʤʫ ʦʙʨʘʟʦʚ, ʦʨʠʝʥʪʠʨʫʶʱʠʭ ʥʘ ʝʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ. ʇʨʦʜʫʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ  ʧʦʪʨʝʙʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʝ ʤʦʪʠʚ. ʇʨʝʚʨʘʱʝʥʠʝ 

ʠʩʭʦʜʥʦʛʦ  ʧʨʝʜʤʝʪʘ ʚ ʧʨʦʜʫʢʪ ʩʣʦʞʥʳʡ ʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ  ʧʨʦʮʝʩʩ, 

ʨʘʟʜʝʣʷʝʤʳʡ ʚʦ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ ʚ ʥʝʤ ʚʳʜʝʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʧʨʦʜʫʢʪʳ. ʇʦʣʫʯʝʥʠʝ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʮʝʣʴ. ʉʠʩʪʝʤʘ ʮʝʣʝʡ 

ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʧʨʦʜʫʢʪ. ʍʦʜ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʠʣʳ ʚʦʣʠ. 

ʎʝʣʴ - ʵʪʦ ʣʠʯʥʦʩʪʥʘʷ ʢʘʪʝʛʦʨʠʷ. ʆʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʝ 

ʧʦʪʨʝʙʥʦʩʪʥʦ ï ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ.  ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ 

ʢʘʞʜʘʷ ʥʦʚʘʷ  ʮʝʣʴ, ʢʦʪʦʨʫʶ  ʦʥʘ ʩʝʙʝ ʩʪʘʚʠʪ ʠ ʨʝʘʣʠʟʫʝʪ, ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʠ ʝʝ ʤʦʪʠʚʘʮʠʦʥʥʦʡ ʩʬʝʨʳ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʦʟʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʘʥʦʚʢʠ ʥʦʚʦʡ ʮʝʣʠ. ɺ ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʠ ʠ 

ʧʦʨʦʞʜʘʝʪʩʷ  ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʯʝʣʦʚʝʢʘ (ʨʠʩ.2.). 

ʆʜʥʠʤ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʬʘʢʪʦʨʦʚ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʫʨʦʚʝʥʴ ʘʢʪʠʚʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʟ çʗè, ʪ.ʝ. ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣʠʯʥʦʩʪʠ ʦ ʩʝʙʝ ʩʚʦʠʭ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʯʘʩʪʥʦʩʪʠ. ɺ ʦʩʥʦʚʝ ʦʙʨʘʟʘ çʗè ʣʝʞʘʪ  ʦʮʝʥʢʠ  ʦʢʨʫʞʘʶʱʠʤʠ  
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ʈʫʩʪʘʤʦʚ ʅ.ʊ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʪʝʥʮʠʘʣʘ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ 
 

 

ʨʝʟʫʣʴʪʘʪʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ çʗè, ʝʛʦ ʫʩʧʝʭʦʚ ʠ ʥʝʫʜʘʯ. ʂʘʞʜʳʡ ʯʝʣʦʚʝʢ 

ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʦʙʨʘʟʦʚ ʩʚʦʝʛʦ çʗè ʩʫʱʝʩʪʚʫʶʱʠʭ, ʧʨʠʯʝʤ ʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʪʘʢʠʤ, ʢʘʢʠʤ ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʝʙʷ ʩʘʤ ʯʝʣʦʚʝʢ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ; ʠʣʠ ʪʘʢʦʤ 

ʢʘʢʠʤ ʦʥ ʤʳʩʣʠʪ ʠʜʝʘʣ ʩʚʦʝʛʦ çʗè ʠʣʠ ʢʘʢʠʤ çʗè ʩʪʘʥʝʪ ʝʩʣʠ ʚʩʝ ʟʘʜʫʤʘʥʥʦʝ 

ʩʙʫʜʠʪʴʩʷ: ʠʣʠ ʢʘʢ ʦʥʘ ʚʳʛʣʷʜʠʪ ʚ ʛʣʘʟʘʭ ʜʨʫʛʠʭ ʣʶʜʝʡ ʠ ʪ.ʜ (ʨʠʩ.2,ʚ). ʇʨʠ 

ʵʪʦʤ ʬʘʥʪʘʟʠʷ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ (ʨʠʩ.2,ʙ) [3]. ɹʫʜʫʯʠ ʩʫʙʲʝʢʪ, ʦʙʨʘʟ  

çʗè ʥʝ ʧʨʦʩʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʣʠ ʧʦʥʷʪʠʝ ʯʝʣʦʚʝʢʘ ʦ ʩʘʤʦʤ ʩʝʙʝ, ʘ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʠʣʠ, ʢʘʢ ʛʦʚʦʨʷʪ, ʩʦʮʠʘʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ, 

ʦʪʥʦʰʝʥʠʝ ʣʠʯʥʦʩʪʠ ʢ ʩʘʤʦʡ ʩʝʙʝ. ʊʝʤ ʩʘʤʳʤ ʦʥʘ ʚʳʨʘʞʘʝʪ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʫʶ ʩʠʣʫ ʯʝʣʦʚʝʢʘ. ʊʘʢ ʢʘʢ,  ʠ ʚ ʣʶʙʦʡ ʫʩʪʘʥʦʚʢʝ, ʚ ʦʙʨʘʟʝ çʗè 

ʚ ʧʩʠʭʦʣʦʛʠʠ ʚʳʜʝʣʷʶʪ ʪʨʠ ʢʦʤʧʦʥʝʥʪʘ: 

¶ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ (ʠʣʠ ʢʦʛʥʠʪʠʚʥʳʡ) ï ʟʥʘʯʝʥʠʝ ʩʝʙʷ, ʩʘʤʦʩʦʟʥʘʥʠʝ; 

¶ ʵʤʦʮʠʦʥʘʣʴʥʦ-ʦʮʝʥʦʯʥʳʡ ï ʮʝʥʥʦʩʪʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʝʙʝ; 

¶ ʧʦʚʝʜʝʥʯʝʩʢʠʡ ï ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʛʫʣʷʮʠʠ ʧʦʚʝʜʝʥʠʷ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

ʈʠʩʫʥʦʢ 2. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʧʩʠʭʠʢʠ ʠʥʜʠʚʠʜʘ 

 

ʉʠʣʘ ʚʦʣʠ - ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ, ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʚ ʩʘʤʦʜʝʪʝʨʤʠʥʘʮʠʠ ʠ 

ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʠʤ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ.           

ʇʦʥʷʪʠʝ çʩʠʣʘ ʚʦʣʠè ʙʳʣʦ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʚʝʜʝʥʦ ʜʣʷ ʦʙʲʷʩʥʝʥʠʷ 

ʧʦʙʫʞʜʝʥʠʡ ʢ ʜʝʡʩʪʚʠʷʤ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʤ ʧʦ ʩʦʙʩʪʚʝʥʥʳʤ ʨʝʰʝʥʠʷʤ 

ʯʝʣʦʚʝʢʘ, ʥʦ ʥʝ ʦʪʚʝʯʘʶʱʠʤ ʝʛʦ ʞʝʣʘʥʠʷʤ. ɿʘʪʝʤ ʦʥʦ ʩʪʘʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʜʣʷ  ʦʙʲʷʩʥʝʥʠʷ  ʚʦʟʤʦʞʥʦʩʪʠ  ʩʚʦʙʦʜʥʦʛʦ  ʚʳʙʦʨʘ  ʧʨʠ  ʢʦʥʬʣʠʢʪʝ  ʞʝʣʘʥʠʡ  
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ʈʫʩʪʘʤʦʚ ʅ.ʊ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʪʝʥʮʠʘʣʘ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ 
 

 

ʯʝʣʦʚʝʢʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʧʨʦʙʣʝʤʳ çʩʚʦʙʦʜʳ ʚʦʣʠè. ʂʘʢ 

ʩʦʮʠʘʣʴʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʧʩʠʭʠʢʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝʤ ʪʨʫʜʦʚʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ,  ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʩʠʩʪʝʤʘ ʨʘʟʣʠʯʥʳʭ ʧʩʠʭʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʢʘʢ ʦʩʦʙʦʝ ʚʥʫʪʨʝʥʥʝʝ ʜʝʡʩʪʚʠʝ, ʚʢʣʶʯʘʶʱʝʝ ʨʘʟʣʠʯʥʳʝ 

ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʩʨʝʜʩʪʚʘ. 

ɺʦʣʝʚʘʷ ʨʝʛʫʣʷʮʠʷ ʧʦʚʝʜʝʥʠʷ ʠ ʜʝʡʩʪʚʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʨʝʛʫʣʷʮʠʝʡ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʨʠʩ.2,ʘ).  ʆʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʦʥʪʨʦʣʷ ʥʘʜ ʝʛʦ ʧʦʚʝʜʝʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ ʦʙʱʝʩʪʚʘ, ʘ ʟʘʪʝʤ 

ʩʘʤʦʢʦʥʪʨʦʣʷ ʣʠʯʥʦʩʪʠ. ɺʦʣʝʚʘʷ ʨʝʛʫʣʷʮʠʷ ʧʨʦʷʚʣʷʝʪʩʷ ʢʘʢ ʣʠʯʥʦʩʪʥʳʡ 

ʫʨʦʚʝʥʴ ʧʨʦʠʟʚʦʣʴʥʦʡ ʨʝʛʫʣʷʮʠʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʝʤ, ʯʪʦ ʨʝʰʝʥʠʝ ʦ ʚʦʣʝʚʦʡ 

ʨʝʛʫʣʷʮʠʠ ʠʩʭʦʜʠʪ ʦʪ ʣʠʯʥʦʩʪʠ ʠ ʧʨʠ ʨʝʛʫʣʷʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʠʯʥʦʩʪʥʳʝ 

ʩʨʝʜʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʨʝʜʩʪʚ ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʤʳʩʣʘ ʜʝʡʩʪʚʠʡ. 

ʅʘʤʝʨʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʤʳʩʣʘ ʜʝʡʩʪʚʠʷ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʠʟʤʝʥʝʥʠʶ 

ʧʦʙʫʞʜʝʥʠʷ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴʩʷ ʯʝʨʝʟ ʧʝʨʝʦʮʝʥʢʫ ʟʥʘʯʠʤʦʩʪʠ ʤʦʪʠʚʘ, ʯʝʨʝʟ 

ʧʨʠʚʣʝʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʪʠʚʦʚ, ʯʝʨʝʟ ʧʨʝʜʚʠʜʝʥʠʝ ʠ ʧʝʨʝʞʠʚʘʥʠʝ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʡʩʪʚʠʷ, ʯʝʨʝʟ ʘʢʪʫʘʣʠʟʘʮʠʶ ʤʦʪʠʚʦʚ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʦʦʙʨʘʞʘʝʤʦʡ ʩʠʪʫʘʮʠʠ ʠ ʪ.ʜ. ʈʘʟʚʠʪʠʝ ʚʦʣʝʚʦʡ ʨʝʛʫʣʷʮʠʠ ʩʚʷʟʘʥʦ ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʛʘʪʦʡ ʤʦʪʠʚʘʮʠʦʥʥʦ-ʩʤʳʩʣʦʚʦʡ ʩʬʝʨʳ, ʩʪʦʡʢʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʠ ʫʙʝʞʜʝʥʠʡ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʚʦʣʝʚʳʤ 

ʫʩʠʣʠʷʤ ʚ ʦʩʦʙʳʭ ʩʠʪʫʘʮʠʷʭ ʜʝʡʩʪʚʠʷ. ʈʘʟʚʠʪʠʝ ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʩʚʷʟʘʥʦ ʩ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʚʥʝʰʥʠʭ ʩʧʦʩʦʙʦʚ ʠʟʤʝʥʝʥʠʷ ʩʤʳʩʣʘ ʜʝʡʩʪʚʠʷ ʢ ʚʥʫʪʨʝʥʥʠʤ. 

ʌʘʥʪʘʟʠʷ - 1) ʩʠʥʦʥʠʤ ʚʦʦʙʨʘʞʝʥʠʷ: 2) ʧʨʦʜʫʢʪ ʚʦʦʙʨʘʞʝʥʠʷ. ʌʘʥʪʘʟʠʷ 

ʠʟʤʝʥʷʝʪ ʦʙʣʠʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʦʪʨʘʞʝʥʥʦʡ ʚ ʩʦʟʥʘʥʠʠ, ʜʣʷ ʥʝʝ 

ʭʘʨʘʢʪʝʨʥʘ ʪʨʘʥʩʧʦʟʠʮʠʷ (ʧʝʨʝʩʪʘʥʦʚʢʘ) ʵʣʝʤʝʥʪʦʚ ʨʝʘʣʴʥʦʩʪʠ. ʌʘʥʪʘʟʠʷ 

ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʥʦʚʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ  ʥʘ ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʬʘʢʪʳ ʠ ʚ ʩʠʣʫ ʵʪʦʛʦ 

ʦʙʣʘʜʘʝʪ ʦʛʨʦʤʥʦʡ ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ ʠ ʥʘʫʯʥʦ-ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʮʝʥʥʦʩʪʴʶ. 

ʊʚʦʨʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʦʨʦʞʜʘʶʱʘʷ ʬʘʥʪʘʟʠ,ʁ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʩʧʦʥʪʘʥʥʘ, ʩʚʷʟʘʥʘ ʩ ʣʠʯʥʦʡ ʦʜʘʨʝʥʥʦʩʪʴʶ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʧʳʪʦʤ 

ʯʝʣʦʚʝʢʘ, ʩʢʣʘʜʳʚʘʶʱʠʤʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʩʷʢʘʷ ʬʘʥʪʘʟʠʷ 

ʧʦʨʦʞʜʘʝʪ ʯʪʦ-ʪʦ ʥʦʚʦʝ, ʠʟʤʝʥʷʝʪ, ʧʨʝʦʙʨʘʟʫʝʪ ʪʦ, ʯʪʦ ʥʘʤ ʜʘʥʦ ʚ ʚʦʩʧʨʠʷʪʠʠ 

(ʨʠʩ.2,ʙ). ʕʪʦ ʠʟʤʝʥʝʥʠʝ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ  ʜʘʥʥʦʛʦ  ʤʦʞʝʪ 

ʚʳʨʘʟʠʪʴʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʪʦʤ, ʯʪʦ ʯʝʣʦʚʝʢ, ʠʩʭʦʜʷ ʠʟ ʟʥʘʥʠʡ ʠ ʦʧʠʨʘʷʩʴ ʥʘ 

ʦʧʳʪ, ʚʦʦʙʨʘʟʠʪ, ʪ.ʝ. ʩʦʟʜʘʩʪ, ʩʝʙʝ ʢʘʨʪʠʥʫ ʪʦʛʦ, ʯʝʛʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʘʤ 

ʦʥ ʥʠʢʦʛʜʘ ʥʝ ʚʠʜʝʣ. ʌʘʥʪʘʟʠʷ ʤʦʞʝʪ, ʜʘʣʝʝ, ʧʨʝʜʚʦʩʭʠʱʘʷ ʙʫʜʫʱʝʝ, ʩʦʟʜʘʪʴ 

ʦʙʨʘʟ, ʢʘʨʪʠʥʫ ʪʦʛʦ, ʯʝʛʦ ʚʦʦʙʱʝ ʥʝ ʙʳʣʦ. ʀ ʬʘʥʪʘʟʠʷ ʪʝʤ ʧʣʦʜʦʪʚʦʨʥʝʝ ʠ 

ʮʝʥʥʝʝ, ʯʝʤ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ  ʦʥʘ, ʧʨʝʦʙʨʘʟʫʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʦʪʢʣʦʥʷʷʩʴ 

ʦʪ ʥʝʝ, ʧʨʠ ʵʪʦʤ ʚʩʝ ʞʝ ʫʯʠʪʳʚʘʝʪ ʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʩʪʦʨʦʥʳ ʠ ʥʘʠʙʦʣʝʝ 

ʟʥʘʯʠʤʳʝ ʯʝʨʪʳ.  

 

 

 



 7 

ɸ.ʗ ʩ ʘ ʫ ʠ  ʫ ʥ ʠ ʚ ʝ ʨ ʩ ʠ ʪ ʝ ʪ ʽ ʥ ʽש ʭ ʘ ʙ ʘ ʨ ʰ ʳ ʩʳ, ˉ3, 2012 
 

ʈʫʩʪʘʤʦʚ ʅ.ʊ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʦʪʝʥʮʠʘʣʘ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ 
 

 

 
ʈʠʩʫʥʦʢ 3. ʆʨʠʝʥʪʘʮʠʷ ʧʩʠʭʠʢʠ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʜʠʚʠʜʘ. 

 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʰʝ ʧʨʠʚʝʜʝʥʥʳʝ ʨʠʩʫʥʢʠ ʧʩʠʭʠʢʠ ʠʥʜʠʚʠʜʘ ʤʦʞʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʠʪ ʧʦʪʝʥʮʠʘʣ ʧʩʠʭʠʢʠ ʠʥʜʠʚʠʜʘ: 

U( )= ʗʩ × ( ʌʩ)                    (1) 

ɿʜʝʩʴ ʩʠʣʘ ʚʦʣʠ ʫʤʥʦʞʝʥʥʘ ̫ ʥʘ ʬʘʥʪʘʟʠʶ ʚʳʨʘʞʘʝʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ 

ʧʩʠʭʠʢʠ ʠʥʜʠʚʠʜʘ, çʗè - ʢʦʥʮʝʧʮʠʷ ʚʳʨʘʞʘʝʪ ʩʠʣʫ ʧʩʠʭʠʢʠ ʠʥʜʠʚʠʜʘ. ʊʝʤ 

ʩʘʤʳʤ  ʧʦʪʝʥʮʠʘʣ ʧʩʠʭʠʢʠ ʠʥʜʠʚʠʜʘ ʦʮʝʥʠʚʘʝʪʩʷ ʫʤʥʦʞʝʥʠʝʤ çʗè - ʢʦʥʮʝʧʮʠʠ 

ʥʘ ʩʠʣʫ ʚʦʣʠ ʠ ʬʘʥʪʘʟʠʠ ʠʥʜʠʚʠʜʘ. ʇʨʠ ʵʪʦʤʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʧʩʠʭʠʢʠ ʦʪʨʘʞʘʶʱʝʩʷ ʥʘ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʨʠʩ.3). ʀʟ ʨʠʩʫʥʢʘ 2 ʚʠʜʥʦ, ʯʪʦ ʯʝʤ 

ʙʦʣʴʰʝ ʦʙʲʝʤ ʧʘʨʘʣʠʝʣʝʧʠʧʝʜʘ, ʪʝʤ ʩʠʣʴʥʝʝ ʧʩʠʭʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʥʜʠʚʠʜʘ. 

ʊʘʢ, ʢʘʢ ʦʙʱʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʠʥʜʠʚʠʜʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʮʝʣʷʭ ʠʥʜʠʚʠʜʘ, ʪʦ ʚ 

çʗè -ʢʦʥʮʝʧʮʠʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʩʦʜʝʨʞʘʥʠʝ ʮʝʣʠ ʠʥʜʠʚʠʜʘ. ʅʝʩʦʤʥʝʥʥʦ, ʵʪʦ 

ʚʳʨʘʞʘʝʪ ʩʠʣʫ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ. 

ɺʳʚʦʜʳ.ʏʠʩʣʝʥʥʘʷ ʦʮʝʥʢʘ ʬʦʨʤʫʣʳ (1) ʥʘʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ. ɽʩʣʠ ʗʩ ʦʧʨʝʜʝʣʷʝʪ 

ʩʠʣʫ ʧʩʠʭʠʢʠ, ʪʦ (ʌʩ) ʦʮʝʥʠʚʘʝʪ ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ.  

ʀʟ ʬʦʨʤʫʣʳ (1) ʚʠʜʥʦ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ ʧʩʠʭʠʢʠ ʯʝʣʦʚʝʢʘ ʚʩʝʛʜʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥ ʥʘ ʯʪʦ-ʪʦ. ʅʘʧʨʘʚʣʝʥʠʝ ʦʨʠʝʥʪʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʩʠʣʘ ʧʩʠʭʠʢʠ, ʪ.ʝ. 

ʝʛʦ çʗè - ʢʦʥʮʝʧʮʠʷ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, çʗè - ʢʦʥʮʝʧʮʠʷ ʚʦʧʣʦʱʘʝʪ ʚ ʩʝʙʝ  

ʩʦʜʝʨʞʘʥʠʝ ʮʝʣʠ. ʋʨʦʚʝʥʴ ʮʝʣʠ ʟʘʚʠʩʠʪ ʦʪ ʬʘʥʪʘʟʠʠ ʯʝʣʦʚʝʢʘ. ʏʝʤ, ʨʘʟʚʠʪʘ ʫ 

ʯʝʣʦʚʝʢʘ ʚʦʦʙʨʘʞʝʥʠʝ, ʪʝʤ ʚʳʩʦʢʠʝ ʮʝʣʠ ʧʦʨʦʞʜʘʪʁʩʷ ʫ ʥʝʛʦ. ʌʘʥʪʘʟʠʷ 

ʛʝʥʝʪʠʯʝʩʢʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ, ʘ ʩʠʣʘ ʚʦʣʠ ï ʧʨʠʦʙʨʝʪʘʝʤʳʡ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ. 
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ʈ.ɹ.ɸɹɼʈɸʍʄɸʅʆɺ  
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ  

ʄʂʊʋ ʠʤ. ɸ.ʗʩʘʚʠ 

 

ɾ.ʂ.ʉɽʁʊɹɽʂʆɺ 
 ʤʘʛʠʩʪʨʘʥʪ ʄʂʊʋ ʠʤ. ɸ.ʗʩʘʚʠ  

 

ɸʅɸʃʀɿ ʕʄʇʀʈʀʏɽʉʂʀʍ ʂʈʀɺʓʍ ʀ ʂɸʈʊʆɻʈɸʌʀʏɽʉʂʀʍ ɼɸʅʅʓʍ 

ʇʈʀ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ɻɽʆʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 
 

ɹײʣ ʤʘץʘʣʘʜʘ ץʦʣʜʘʥʙʘʣʳ ʛʝʦʘץʧʘʨʘʪʪʳץ ʞװʡʝʣʝʨʜʽ ײץʨʫ ʢʝʟʽʥʜʝ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʩʘʨʘʧʪʘʫסʘ 

 ʳ ʙʘʨ ʬʘʢʪʦʨʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʤᴅʩʝʣʝʩʽʥסʦʣʜʘץ ,ץʘʨʘʣʘʜʳ. ʉʦʥʜʘʡ-ʘץ ʘʪʳʩʪʳ ʘʩʘ ᴇʟʝʢʪʽ ʤᴅʩʝʣʝץ

ʰʝʰʫ ʢʝʨʝʢʪʽʛʽʥʝ ʜʝ ʪʦץʪʘʣʘʜʳ. 

 

This article deals with the very topical issue connected with the analysis of data is considered at 

creation of applied GIS. Thus need of the question solution allocation of essential factors is specified. 

 

ɺʚʝʜʝʥʠʝ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʫʪʦʯʥʠʤ, ʢʘʢʦʡ ʩʤʳʩʣ ʥʫʞʥʦ ʧʨʠʜʘʚʘʪʴ 

ʧʦʥʷʪʠʶ ʘʥʘʣʠʟʘ ʕɼ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʇʦʜ ʵʪʠʤ 

ʧʦʥʷʪʠʝʤ ʤʳ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʚʳʙʦʨʘ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʕɼ ʪʘʢʠʭ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʩʣʫʞʘʪ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʠʟʫʯʘʝʤʦʛʦ ʷʚʣʝʥʠʷ. ɺʩʝ 

ʧʨʦʯʠʝ ʬʘʢʪʦʨʳ ʤʳ ʙʫʜʝʤ ʦʪʥʦʩʠʪʴ, ʢ ʩʣʫʯʘʡʥʳʤ ʬʘʢʪʦʨʘʤ. ʍʦʪʷ ʚʦʧʨʦʩ ʦ 

ʪʦʤ, ʢʘʢʠʝ ʬʘʢʪʦʨʳ ʥʫʞʥʦ ʚʦ ʯʪʦʙʳ  ʪʦ ʥʠ ʩʪʘʣʦ ʫʯʠʪʳʚʘʪʴ, ʘ ʢʘʢʠʝ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʩʣʫʯʘʡʥʳʤʠ, ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺʳʜʝʣʝʥʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʚʣʠʷʝʪ ʥʘ ʚʠʟʫʘʣʠʟʘʮʠ ʁ ʠʭ ʧʦʚʝʜʝʥʠʷ, ʘ ʠʤʝʥʥʦ, ʠʟʤʝʥʠʪʩʷ 

ʢʦʤʧʣʝʢʩ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ï ʠʟʤʝʥʠʪʩʷ ʠ ʠʭ ʚʠʟʫʘʣʴʥʳʡ ʚʠʜ (ʪ.ʝ. ʚʠʜ 

ʨʘʩʧʨʝʜʝʣʝʥʠ)̫. ʅʦ ʥʝ ʚʩʝʛʜʘ ʚʠʟʫʘʣʴʥʳʡ ʚʠʜ ʧʦʚʝʜʝʥʠʷ ʬʘʢʪʦʨʦʚ ʫʜʦʙʝʥ ʜʣʷ 

ʘʥʘʣʠʟʘ [1].  

ʎʝʣʴ ʨʘʙʦʪʳ. ʇʦʣʫʯʝʥʠʝ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʚʝʜʝʥʠʝ ʠʟʫʯʘʝʤʦʛʦ 

ʷʚʣʝʥʠʷ, ʩ ʠʭ çʭʦʨʦʰʠʤè ʚʠʟʫʘʣʴʥʳʤ ʚʠʜʦʤ ʧʨʠ ʩʦʟʜʘʥʠʠ ɻʀʉ.  

ʄʝʪʦʜ ʨʝʰʝʥʠ.̫ ʇʦ ʩʚʦʝʤʫ ʭʘʨʘʢʪʝʨʫ ʬʘʢʪʦʨʳ, ʦʨʛʘʥʠʟʫʝʤʳʝ ʚ ʚʠʜʝ 

ʊʕɼ (ʪʘʙʣʠʮʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ), ʜʝʣʷʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ. ʂ ʢʘʯʝʩʪʚʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʦʪʥʦʩʪ̫ʩʷ ʧʦʷʚʣʝʥʠʝ ʢʘʢʦʛʦ-

ʣʠʙʦ ʩʦʙʳʪʠʷ (ʚ ʚʠʜʝ ʬʘʢʪʦʨʘ) ʚʳʨʘʞʝʥʥʦʛʦ ʚ ʬʦʨʤʝ ʮʚʝʪʘ, ʚʢʫʩʘ ʠ ʪ.ʜ., ʪ.ʝ. 

ʚʩʝ ʬʦʨʤʳ ʥʝ ʠʤʝʶʱʠʝ ʯʠʩʣʦʚʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʇʦʩʣʝʜʥʝʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, 

ʢʩʪʘʪʠ, ʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʤʝʥʠʪʴ ʢ ʦʙʨʘʙʦʪʢʝ ʢʘʯʝʩʪʚʝʥʥʳʭ 

ʬʦʨʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ. ʀʤʝʥʥʦ, ʵʪʠ ʧʨʝʜʧʦʩʳʣʢʠ ʙʳʣʠ ʪʦʣʯʢʦʤ 

ʩʦʟʜʘʥʠʷ ʚʠʟʫʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ɻʀʉ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʘʥʘʣʠʟʝ ʕɼ (ʵʤʧʠʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ) ʩʪʨʝʤʣʝʥʠʝ ʧʝʨʝʭʦʜʠʪʴ ʦʪ 

ʢʘʯʝʩʪʚʝʥʥʳʭ ʬʦʨʤ ʢ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʚʩʝ ʙʦʣʝʝ ʟʘʤʝʪʥʦ, ʧʨʠ ʵʪʦʤ ʧʦʜʙʠʨʘʷ 

ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʜʣʷ ʪʘʢʠʭ ʢʘʯʝʩʪʚ, ʢʘʢ ʮʚʝʪ, ʚʢʫʩ, ʷʨʢʦʩʪʴ ʠ ʪ.ʜ., ʘ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʨʠʭʦʜʠʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʯʝʩʪʚʝʥʥʳʝ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʬʘʢʪʦʨʦʚ. 
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ɸʙʜʨʘʭʤʘʥʦʚ ʈ.ɹ., ʉʝʡʪʙʝʢʦʚ ɾ.ʂ. ɸʥʘʣʠʟ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ... 
 

 

ʀ ʵʪʦ ʚʩʝ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʕɼ.  

ʅʘʠʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʢʨʠʚʦʡ, ʩ ʢʦʪʦʨʳʤ ʦʙʳʯʥʦ ʠʤʝʝʪ 

ʜʝʣʦ ʩʧʝʮʠʘʣʠʩʪ ʧʨʠ ʚʠʟʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ, ʵʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʝʝ ʟʘʜʘʥʠʝ ʚ 

ʚʠʜʝ ʛʨʘʬʠʢʘ.  

ʇʨʠ ʪʘʢʦʡ ʪʨʘʢʪʦʚʢʝ ʤʘʩʩʠʚ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ï ʵʪʦ ʤʘʪʨʠʮʘ 

ʜʘʥʥʳʭ, ʚ ʢʦʪʦʨʦʡ ʩʪʨʦʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʲʝʢʪʘʤ ï ʢʨʠʚʳʤ, ʘ ʩʪʦʣʙʮʳ ï 

ʧʘʨʘʤʝʪʨʘʤ (ʠʭ ʦʨʜʠʥʘʪʘʤ); ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʢʨʠʚʳʭ ʦʙʳʯʥʦ ʙʳʚʘʝʪ ʤʝʥʴʰʝ 

ʯʠʩʣʘ ʪʦʯʝʢ ʦʪ ʩʯʝʪʘ, ʦʪʙʠʨʘʝʤʳʭ ʥʘ ʦʩʠ ʘʨʛʫʤʝʥʪʘ ʢʨʠʚʦʡ. 

ʉʦʚʝʨʰʝʥʥʦ ʠʥʳʝ ʤʝʪʦʜʳ ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤʳ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʦʥʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʭ ʫʯʘʩʪʢʘʭ ʢʨʠʚʦʡ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʘʥʘʣʠʟʝ ʵʣʝʢʪʨʦʢʘʨʜʠʦʛʨʘʤʤ, ʢʦʛʜʘ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʠʩʢʦʤʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʫʯʘʩʪʢʘʭ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ P, Q, R, S ʠ T ʟʫʙʮʦʚ. ɸʥʘʣʦʛʠʯʥʦ, 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʦʩʪʘʚʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʧʝʢʪʨʦʛʨʘʤʤ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʚʣʝʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʥʫʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʚʳʜʝʣʝʥʠʝ ʫʢʘʟʘʥʥʳʭ 

çʠʥʬʦʨʤʘʪʠʚʥʳʭè ʫʯʘʩʪʢʦʚ ʥʘ ʢʘʞʜʦʡ ʢʨʠʚʦʡ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʭ, ʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʠʚʦʡ ʚ ʮʝʣʦʤ ʩʣʝʜʫʝʪ ʩʪʨʦʠʪʴ ʯʝʨʝʟ ʦʧʠʩʘʥʠʝ 

ʢʣʘʩʩʦʚ ʚʳʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. ɺ ʪʘʢʦʤ ʦʧʠʩʘʥʠʠ ʥʘʟʚʘʥʠʷ (ʠʥʜʝʢʩʳ, ʥʦʤʝʨʘ) 

ʢʣʘʩʩʦʚ ʫʯʘʩʪʢʦʚ ʠʛʨʘʶʪ ʨʦʣʴ çʙʫʢʚè, ʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʠʭ ʠʥʜʝʢʩʦʚ 

ʤʦʛʫʪ ʧʦʥʠʤʘʪʴʩʷ ʢʘʢ çʩʣʦʚʘè ʥʝʢʦʪʦʨʦʛʦ ʷʟʳʢʘ. ʊʘʢʦʡ ʷʟʳʢ, ʢʦʥʝʯʥʦ, 

ʷʚʣʷʝʪʩʷ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʩʣʦʞʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʤ, ʯʝʤ ʷʟʳʢ, ʢʦʪʦʨʳʝ 

ʙʳʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʘʪʨʠʮ ʜʘʥʥʳʭ ʦʙʱʝʛʦ ʚʠʜʘ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʤʘʪʨʠʮʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʝ ʩʨʘʟʫ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʜʝʪʘʣʴʥʦʤʫ 

ʘʥʘʣʠʟʫ ʧʦʜʚʝʨʛʘʝʪʩʷ ʢʘʞʜʘʷ ʝʝ ʦʪʜʝʣʴʥʘʷ ʩʪʨʦʢʘ ï ʦʜʥʘ ʢʨʠʚʘʷ, ʠ ʣʠʰʴ 

ʧʦʩʣʝ ʵʪʦʛʦ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʤʘʪʨʠʮʘ ʚ ʮʝʣʦʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʟʘʪʨʫʜʥʝʥʦ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʙʘʪʳʚʘʪʴ ʢʨʠʚʳʝ ʧʣʦʭʦ ʠʟʫʯʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɺ ʮʝʣʦʤ ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʢʨʠʚʳʭ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1) ʨʘʟʜʝʣʝʥʠʝ ʢʨʠʚʦʡ ʥʘ ʫʯʘʩʪʢʠ çʧʨʦʩʪʦʛʦè ʠ çʩʣʦʞʥʦʛʦè ʧʦʚʝʜʝʥʠʷ; 

2) ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʣʬʘʚʠʪʘ ʬʦʨʤ ʚʳʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ; 

3) ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʤʤʘʪʠʢʠ ʦʧʠʩʘʥʠʡ ʢʨʠʚʳʭ (ʩʧʦʩʦʙʘ ʛʝʥʝʨʘʮʠʠ ʚʩʝʭ 

ʧʨʘʚʠʣʴʥʳʭ ʬʨʘʟ). 

ɺʚʦʜʠʪʩʷ ʬʫʥʢʮʠʷ ʩʣʦʞʥʦʩʪʠ f(¥,w), ʟʘʚʠʩʷʱʘʷ ʦʪ ʬʦʨʤʳ ʢʨʠʚʦʡ ʥʘ 

ʠʥʪʝʨʚʘʣʝ  w={ t1, t2},  ʛʜʝ  ¥(t)  ʵʤʧʠʨʠʯʝʩʢʘʷ ʢʨʠʚʘʷ. ʉ ʝʝ ʧʦʤʦʱʴʶ ʟʥʘʯʝʥʠʝ 

ʤʦʞʥʦ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʢʘʢ ʦʮʝʥʢʫ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʚʝʜʝʥʠʷ  ¥(t). 
ɽʩʣʠ ʚʳʙʨʘʥʘ ʢʦʥʢʨʝʪʥʘʷ ʬʫʥʢʮʠʷ ʩʣʦʞʥʦʩʪʠ, ʪʦ ʚ ʢʘʯʝʩʪʚʝ ʩʣʦʞʥʳʭ ʤʦʛʫʪ 

ʙʳʪʴ ʚʳʙʨʘʥʳ ʪʝ ʫʯʘʩʪʢʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʥʘ ʠʤʝʝʪ ʣʦʢʘʣʴʥʳʝ ʵʢʩʪʨʝʤʫʤʳ, ʪ.ʝ. 

ʫʯʘʩʪʢʠ, ʢʦʪʦʨʳʝ ʦʢʘʟʘʣʠʩʴ çʩʣʦʞʥʝʝè ʩʚʦʠʭ ʩʦʩʝʜʝʡ.  

ʊʘʢʦʤʫ ʧʨʠʥʮʠʧʫ ʩʝʛʤʝʥʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʣʝʜʫʶʱʘʷ ʧʨʦʮʝʜʫʨʘ 

ʦʙʨʘʙʦʪʢʠ ʵʤʧʠʨʠʯʝʩʢʦʡ ʢʨʠʚʦʡ. ʈʘʟʦʙʴʝʤ ¥(t) ʥʘ ʨʷʜ ʵʣʝʤʝʥʪʘʨʥʳʭ ʫʯʘʩʪʢʦʚ   
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 , M1, j , =jw ʦʜʠʥʘʢʦʚʦʡ ʜʣʠʥʳ l ʩʣʝʜʫʶʱʠʭ ʩ ʥʝʢʦʪʦʨʳʤ ʰʘʛʦʤ D ʚʜʦʣʴ 

ʦʩʠ  ʠʟʤʝʥʝʥʠʷ ʘʨʛʫʤʝʥʪʘ. 

ʐʘʛ D ʤʦʞʝʪ ʙʳʪʴ ʨʘʚʝʥ ʠʣʠ ʤʝʥʴʰʝ ʜʣʠʥʳ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʫʯʘʩʪʢʘ wj. 

ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʫʯʘʩʪʢʠ ʯʘʩʪʠʯʥʦ ʧʝʨʝʢʨʳʚʘʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺʳʙʝʨʝʤ 

ʥʝʢʦʪʦʨʫʶ ʬʫʥʢʮʠʶ ʩʣʦʞʥʦʩʪʠ  f(¥, w). ʊʦʛʜʘ ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʘʨʥʦʤʫ 

ʫʯʘʩʪʢʫ wj  ʙʫʜʝʪ ʩʦʧʦʩʪʘʚʣʝʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ  fj = f(w). ɺ 

ʢʘʯʝʩʪʚʝ ʩʣʦʞʥʳʭ, ʚʳʙʝʨʝʤ ʫʯʘʩʪʢʠ ʩ ʣʦʢʘʣʴʥʦ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

fj (ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʠʣʠ ʤʠʥʠʤʘʣʴʥʳʤʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʬʫʥʢʮʠʠ 

ʩʣʦʞʥʦʩʪʠ). 

ʘ) h
j

   >f  (ʤʘʣʳʝ ʟʥʘʯʝʥʠʷ ʬʫʥʢʮʠʠ ʩʣʦʞʥʦʩʪʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ 

ʧʦʢʘʟʘʪʝʣʴ çʩʦʭʨʘʥʥʦʩʪʠè ʩʦʩʪʦʷʥʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ, ʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʣʦʢʘʣʴʥʳʡ ʵʢʩʪʨʝʤʫʤ ʢʘʢ çʥʝʩʫʱʝʩʪʚʝʥʥʳʡè); 

ʙ)  ʠʟ ʮʝʧʦʯʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʪʦʙʨʘʥʥʳʭ ʵʢʩʪʨʝʤʫʤʦʚ    

hiii ++ j
 ......., ,

1j
  ,

j
fff   ,   ʜʣʷ ʢʦʪʦʨʦʡ 

{ } ,max   kisi),j - (j           
s1s

 e<
+

+¢¢
s

 ʦʪʙʠʨʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʣʦʢʘʣʴʥʳʡ 

ʵʢʩʪʨʝʤʫʤ ʚ ʪʦʯʢʝ j1 (ʪʘʢʠʤ ʛʨʫʙʳʤ ʩʧʦʩʦʙʦʤ ʚʳʜʝʣʷʝʪʩʷ ʦʛʠʙʘʶʱʘʷ 

ʬʫʥʢʮʠʷ ʩʣʦʞʥʦʩʪʠ); 

ʚ)           
k°

>>
°

>
j

  ........ 
1j

   
j
    fff  

(ʵʪʦ ʫʩʣʦʚʠʝ ʧʦʟʚʦʣʷʝʪ ʦʪʙʠʨʘʪʴ ʫʯʘʩʪʢʠ ʧʣʘʚʥʦʛʦ ʧʝʨʝʭʦʜʘ ʧʨʦʮʝʩʩʘ ʠʟ 

ʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ; ʦʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʜʝʣʴʥʦ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ). 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʦʨʘ ʪʠʧʘ ʬʫʥʢʮʠʠ 

ʩʣʦʞʥʦʩʪʠ. ɺ ʨʘʙʦʪʘʭ [2,3], ʛʜʝ ʨʘʩʩʤʦʪʨʝʥ ʨʝʢʫʨʩʠʚʥʳʡ ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ 

ʢʨʠʚʳʭ, ʦʪʦʙʨʘʞʘʶʱʠʡ ʉɼ (ʩʪʨʫʢʪʫʨʘ ʜʘʥʥʳʭ) ʥʘ ʯʠʩʣʦʚʫʶ ʦʩʴ, ʦʩʥʦʚʘʥʥʳʡ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʥʦʛʦʤʝʨʥʳʭ ʘʥʘʣʦʛʦʚ ʧʨʠʙʣʠʞʝʥʠʡ ʢʨʠʚʳʭ ʇʝʘʥʦ 

(ʢʨʠʚʳʭ ɻʠʣʴʙʝʨʪʘ). ʕʪʦʪ ʤʝʪʦʜ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʚʠʟʫʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʢʘʢ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʢʨʠʚʳʭ. 

ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʳʰʝ ʦʧʠʩʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ 

ʢʨʠʚʳʭ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1 

ɿʜʝʩʴ ʤʳ ʭʦʪʝʣʠ ʥʘʧʦʤʥʠʪʴ, ʝʱʝ ʦʙ ʦʜʥʦʤ ʤʝʪʦʜʝ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʵʪʦʪ ʤʝʪʦʜ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʤ 

(ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʤ) ʤʝʪʦʜʦʤ [4]. ʉʫʪʴ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʣʝʜʫʶʱʝʤ. 
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0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

0 2 4 6 8 10 12 14

t

ʉʣʦʞʥʳʝ ʫʯʘʩʪʢʠ

t

f (
 
t  ) - ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʢʨʠʚʘʷ

ʌ (w  ) - ʬʫʥʢʮʠʷ ʩʣʦʞʥʦʩʪʠ j  

 
ʈʠʩʫʥʦʢ 1. ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʙʦʪʢʠ ʢʨʠʚʳʭ 

 

ʇʦʩʣʝ ʵʪʘʧʘ ʩʝʛʤʝʥʪʘʮʠʠ ʢʘʞʜʘʷ ʢʨʠʚʘʷ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʙʠʪʦʡ ʥʘ ʨʷʜ 

ʠʥʪʝʨʚʘʣʦʚ, ʧʨʠʯʝʤ ʠʤʝʝʪ ʤʝʩʪʦ ʯʝʨʝʜʦʚʘʥʠʝ ʧʨʦʩʪʳʭ ʠ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʦʚ. 

ɼʘʣʴʥʝʡʰʠʡ ʘʥʘʣʠʟ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʣʝʜʫʶʱʠʭ ʪʨʝʭ ʩʧʦʩʦʙʦʚ: 

a) ʦʙʨʘʙʦʪʢʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʪʦʣʴʢʦ ʩʣʦʞʥʳʝ ʫʯʘʩʪʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʣʠʙʦ ʚʦʟʤʫʱʘʶʱʠʝ ʩʦʙʳʪʠʷ, ʣʠʙʦ ʧʝʨʝʭʦʜʳ ʤʝʞʜʫ ʩʤʝʥʷʶʱʠʤʠʩʷ 

ʩʦʩʪʦʷʥʠʷʤʠ ʧʨʦʮʝʩʩʘ (ʧʨʠ ʵʪʦʤ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ);  

ʙ) ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʦʩʪʳʝ ʫʯʘʩʪʢʠ (ʝʩʣʠ ʢʘʞʜʳʡ ʠʟ ʥʠʭ 

ʦʧʠʩʳʚʘʝʪ ʦʪʜʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʪʦ ʦʥʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʬʨʘʛʤʝʥʪʦʚ; ʝʩʣʠ ʩʣʦʞʥʳʝ ʫʯʘʩʪʢʠ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ 

ʘʥʦʤʘʣʠʠ ʥʘ ʬʦʥʝ, ʦʪʨʘʞʘʶʱʝʤ ʦʜʥʦ ʠ ʪʦʞʝ ʩʦʩʪʦʷʥʠʝ ʧʨʦʮʝʩʩʘ, ʛʨʫʧʧʳ 

ʧʨʦʩʪʳʭ ʫʯʘʩʪʢʦʚ ʢʘʞʜʦʡ ʢʨʠʚʦʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʮʝʣʦʝ); 

ʚ) ʚ ʦʙʨʘʙʦʪʢʫ ʚʢʣʶʯʘʶʪʩʷ ʢʘʢ ʧʨʦʩʪʳʝ, ʪʘʢ ʠ ʩʣʦʞʥʳʝ ʫʯʘʩʪʢʠ (ʧʨʠ 

ʵʪʦʤ ʵʪʠ ʜʚʘ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʢʦʚ ʥʝ ʦʙʲʝʜʠʥʷʶʪʩʷ, ʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʦʪʜʝʣʴʥʦ). 

ɺʦ ʚʩʝʭ ʪʨʝʭ ʩʣʫʯʘʷʭ ʧʝʨʝʭʦʜ ʢ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤʫ ʦʧʠʩʘʥʠʶ ʢʨʠʚʳʭ 

ʪʨʝʙʫʝʪ ʦʧʝʨʘʮʠʠ ʧʨʠʧʠʩʳʚʘʥʠʷ ʠʤʝʥ ʢʘʞʜʦʤʫ ʠʟ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʨʠ ʵʪʦʤ, ʘʣʬʘʚʠʪ ʬʦʨʤ ʚʳʜʝʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʣʫʞʠʪ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ 

ʦʩʦʙʳʭ ʩʦʙʳʪʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʭʦʜʝ ʨʘʟʚʠʪʠʷ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʦʵʪʦʤʫ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤ ʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ 

ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ [5].  

ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ 

ʨʘʟʙʠʝʥʠʝʤ E = {TO, GO, PO}, ʦʧʠʩʳʚʘʝʤʦʡ ʩʚʦʠʤ ʧʦʜʤʥʦʞʝʩʪʚʦʤ 

ʘʪʨʠʙʫʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʧʝʨʝʩʝʢʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ: 
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ʛʜʝ  -T

i
A  i-e ʠʤʷ ʤʥʦʞʝʩʪʚʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ -G

j

T AAt   ;  j -e ʠʤʷ 

ʤʥʦʞʝʩʪʚʘ ʛʨʘʬʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ -p

k

G AAt   ; k-e ʠʤʷ ʤʥʦʞʝʩʪʚʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ 
pAt ; I, J, K - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʥʦʞʝʩʪʚʦ 

ʠʥʜʝʢʩʦʚ ʪʝʤʘʪʠʯʝʩʢʠʭ, ʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʫ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʵʪʦʤ ʪʝʤʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ.     
   TO ,1 ,)(: ,: Í" iZTOAtfZTOf

i

A

RNg

T

RNg
 

ʛʜʝ Z ï ʤʥʦʞʝʩʪʚʦ ʮʝʣʳʭ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʯʠʩʝʣ, ʷʚʣʷʶʱʠʭʩʷ ʟʥʘʯʝʥʠʷʤʠ 

ʚʘʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ;  -A

RNg

T

RNg
ff   , ʠʥʲʝʢʪʠʚʥʳʝ ʦʪʦʙʨʘʞʝʥʠʷ; At(TOi) ï 

ʥʘʙʦʨ ʘʪʨʠʙʫʪʦʚ iïʛʦ ʢʣʘʩʩʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ɻʀʉ 

ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʛʜʝ ʊʆ ï ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʦʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ;  

 -O

TOL  ʩʝʤʘʥʪʠʯʝʩʢʘʷ ʩʚʷʟʴ ʦʙʦʙʱʝʥʠʷ; -T

COL ʩʚʷʟʴ ʦʪʙʦʨʘ, 

ʦʧʨʝʜʝʣʷʶʱʘʷ ʤʦʜʝʣʴ ʦʪʙʦʨʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʤ 

ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ;  -TAt  ʤʥʦʞʝʩʪʚʦ ʪʝʤʘʪʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ; -TOHz ʥʘʙʦʨʳ 

ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʘʩʩʦʚ ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; 

-TAHz ʥʘʙʦʨʳ ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʤʘʪʠʯʝʩʢʠʭ 

ʘʪʨʠʙʫʪʦʚ; -Hz

TA

Hz

TO
ff   , ʦʪʦʙʨʘʞʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʘʪʨʠʙʫʪʘʤʠ ʠ 

ʢʦʥʢʨʝʪʥʳʤʠ ʥʘʙʦʨʘʤʠ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; -T

Cf ʦʪʦʙʨʘʞʝʥʠʝ, 

ʟʘʜʘʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʷʟʝʡ. 

ɺʠʟʫʘʣʠʟʘʮʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʧʨʦʝʢʮʠʠ ʨʝʘʣʠʟʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ (KYZ). ʌʦʨʤʘʣʴʥʦ KYZ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: , , , ðà= TFPKYZ C  ʛʜʝ P
C 
ï 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʟʥʘʢʘ; F ï ʛʨʘʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʚʳʨʘʞʝʥʠʷ 

ʩʦʜʝʨʞʘʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ; ʊ ï ʥʝʢʦʪʦʨʳʡ ʬʠʢʩʠʨʦʚʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ðà= Hz

TA

Hz

TO

TATOTT

CO

O

TO

T ffHzHzAt,, LLTOMOD  , , , ,  , 

, , , ,, ,  , ðà= Hz

GA

Hz

GO

GAGOGTxSLPG ffHzHzAtKYZ,, KYZKYZKYZMOD
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ɸʙʜʨʘʭʤʘʥʦʚ ʈ.ɹ., ʉʝʡʪʙʝʢʦʚ ɾ.ʂ. ɸʥʘʣʠʟ ʵʤʧʠʨʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʨʠ... 
 

 

ʌʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʛʜʝ  KYZ
P
 ï ʤʥʦʞʝʩʪʚʦ ʚʥʝʤʘʩʰʪʘʙʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; KYZ

L
 ï ʤʥʦʞʝʩʪʚʦ 

ʣʠʥʝʡʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ; KYZ
S
 ï ʤʥʦʞʝʩʪʚʦ ʧʣʦʱʘʜʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ;  KYZ
Tx

 ï ʤʥʦʞʝʩʪʚʦ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʪʠʧʘ çʥʘʜʧʠʩʴè (ʪʝʢʩʪ); At
G
 

ʤʥʦʞʝʩʪʚʦ ʛʨʘʬʠʯʝʩʢʠʭ ʘʪʨʠʙʫʪʦʚ; Hz
GO

 , Hz
GA

 ï ʥʘʙʦʨ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʣʘʩʩʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʘʪʨʠʙʫʪʦʚ; 

-Hz

GA

Hz

GO
ff  , ʚʠʟʫʘʣʠʟʘʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʢʣʘʩʩʘʤʠ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʘʪʨʠʙʫʪʘʤʠ ʠ ʢʦʥʢʨʝʪʥʳʤʠ ʥʘʙʦʨʘʤʠ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʤʦʜʝʣʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦ 

ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʛʜʝ PO
z
 ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʪʠʧʘ çʟʦʥʘè; PO

Pn
 ʪʦʯʝʯʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ; PO
Ln

 ï ʣʠʥʝʡʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ; PO
Sn

 ï 

ʧʣʦʱʘʜʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ; PO
W
 ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʪʠʧʘ 

çʦʩʥʦʚʥʦʡ ʚʝʨʰʠʥʳè; PO
U
 ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʪʠʧʘ çʜʫʛʠè; At

P
 ï ʥʘʙʦʨ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʘʪʨʠʙʫʪʦʚ; Hz
GO

, Hz
GA

 ï ʥʘʙʦʨ ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʣʘʩʩʦʚ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʘʪʨʠʙʫʪʦʚ; 

-Hz

GA

Hz

GO
ff  , ʚʠʟʫʘʣʠʟʘʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʢʣʘʩʩʘʤʠ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʠʭ ʘʪʨʠʙʫʪʘʤʠ ʠ ʢʦʥʢʨʝʪʥʳʤʠ ʥʘʙʦʨʘʤʠ 

ʠʥʪʝʛʨʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɺʳʚʦʜʳ. ɽʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʝʤ, ʦʜʥʘʢʦ, ʯʪʦ ʜʝʣʝʥʠʝ ʬʘʢʪʦʨʦʚ ʥʘ ʦʩʥʦʚʥʳʝ ʠ 

ʩʣʫʯʘʡʥʳʝ ʚʝʩʴʤʘ ʫʩʣʦʚʥʦ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʥʦ ʧʨʦʠʟʚʦʣʴʥʳʤ ï ʣʠʰʴ ʙʳ 

ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ ʩʦʭʨʘʥʷʣʠ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʚ ʜʘʥʥʳʡ ʧʝʨʠʦʜ ʠʟʫʯʝʥʠʷ 

ʚʳʙʨʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ ʨʘʥʛʘ ʪʝʤʘʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ 

ʘʪʨʠʙʫʪʦʚ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʘʢ ʢʨʠʪʝʨʠʠ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʘʪʨʠʙʫʪʦʚ, ʘ ʪʘʢʞʝ ʢʘʢ 

ʢʨʠʪʝʨʠʠ ʦʪʙʦʨʘ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ. 
 

ʃʀʊɽʈɸʊʋʈɸ 
 

1. ʈʫʩʪʘʤʦʚ ʅ.ʊ., ʀʙʨʘʛʠʤʦʚ ɹ.ɹ. ʂ ʚʦʧʨʦʩʫ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʵʤʧʠʨʠʯʝʩʢʠʭ 

(ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ) ʜʘʥʥʳʭ.// ɺʝʩʪʥʠʢ ʄʂʊʋ, ˉ6, ïʊʫʨʢʝʩʪʘʥ, 2003, ʩ.23-25. 
2. ʈʫʩʪʘʤʦʚ ʅ.ʊ. ʇʨʠʢʣʘʜʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ. ïʊʫʨʢʝʩʪʘʥ, 1999, ʩ.84. 

3. ʀʙʨʘʛʠʤʦʚ ɹ.ɹ. ɺʳʯʠʩʣʝʥʠʷ ʤʝʨʳ ʚʘʞʥʦʩʪʠ ʧʨʠʟʥʘʢʦʚ ʠ ʟʘʜʘʯʘ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʊʝʟʠʩʳ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ "ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 
ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ". ʊʘʰʢʝʥʪ, 2002, ʩ.185-186. 

4. ʄʫʯʥʠʢ ʀ.ɹ., ʄʫʯʥʠʢ ʈ.ɹ. ɸʣʛʦʨʠʪʤʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʷʟʳʢʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʢʨʠʚʳʭ. // ɸʚʪʦʤʘʪʠʢʘ ʠ ʪʝʣʝʤʝʭʘʥʠʢʘ, ʄʦʩʢʚʘ, 1973, ˉ5. 
5. Rustamov N.T., Ibragimov B.B. GIS modeling of the different type signsô significance determination. 

ABSTRACTS international conference ñMatematical Modeling of Ecological Systemsò. Space Research 

institute, - Almaty: Daik-Press, 2003. p.61. 

ðà=   , , , , , , , , , , z Hz

PA

Hz

PO

PAPOPUWSLPD ffHzHzAtPOPOPOPOPOPOMOD nnn

, , , ,, ,  , ðà= Hz
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Hz

GO
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ʊ.ᴄ.ʊױʈʓʄɹɽʊʆɺ 
 

ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, 

ʐ.ɽʩʝʥʦʚ ʘʪʳʥʜʘסʳ ʂʄʊʞʀʋ-ʥʽש  ʜʦʮʝʥʪ ʤ.ʘ. 
 

ɾ.ɸ.ɸʁʄɽʐʆɺ  
ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʤʘʛʠʩʪʨʘʥʪʳ 

 

ʉɸʃʄɸפʊʓ ɸʅʀɿʆʊʈʆʇʊʓ ʊɸʋ ʄɸʉʉʀɺɯʅɼɽ ᴄʈ ʊתʈʃɯ ʇɯʐɯʅɼɽ 

ɾתʈɻɯɿɯʃɻɽʅ פɸɿɹɸʃɸʈɼʓר ʉɽʈʇɯʄɼɯ ʂתʁɯ 
 

ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʠʩʣʝʥʥʦʝ ʨʝʰʝʥʠʝ ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʧʨʫʛʠʭ 

ʩʦʩʪʦʷʥʠʡ ʧʦʜʟʝʤʥʳʭ ʧʦʣʦʩʪʝʡ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʚ ʚʝʩʦʤʦʤ ʘʥʠʟʦʪʨʦʧʥʦʤ ʤʘʩʩʠʚʝ, ʦʩʣʘʙʣʝʥʥʳʭ 

ʜʚʦʷʢʦʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʱʝʣʝʡ.    

 

In work the numerical decision by a method of final elements elastic conditions of tunnels cavities of 

the various form in a powerful anisotropic file weakened periodic system of cracks is considered. 

 

ɾʝʨ ʘʩʪʳ ײץʨʳʣʳʤʜʘʨʜʳש ʢʝʨʥʝʫʣʽʢ ʞᴅʥʝ ʜʝʬʦʨʤʘʮʠʷʣʳץ ʢװʡʣʝʨʽ 

 ᴇʟʘʨʘ שʘʪʧʘʨʣʘʨʜʳץ ,ʘʩʠʝʪʪʝʨʽץ ץʩʝʨʧʽʤʜʽʣʽʢ, ʞʳʣʞʫʣʳ שʘʥ ʤʘʩʩʠʚʪʽסʦʨʰʘץ

ʪײʪʘʩ ʞʘʙʳʩʧʘʫʳʥʘ ʦʣʘʨʜʳש ʢᴇʣʜʝʥʝץ שʠʤʘʣʘʨʳ, ʦʨʥʘʣʘʩʫ ʪʝʨʝשʜʽʛʽʥʝ 

ʙʘʡʣʘʥʳʩʪʳ. ʉʦʥʜʳץʪʘʥ ʜʘ ץʘʟʙʘʣʘʨʜʳש ʤʘשʳʥʜʘ ʩʝʨʧʽʤʜʽ ʢʝʨʥʝʫʣʝʨ ʤʝʥ ʦʨʳʥ 

ʘʫʳʩʪʳʨʫʣʘʨʜʳש, ʪʘʫ ʞʳʥʳʩʪʘʨʳʥʳש ʙʽʨʪʝʢʩʽʟ-ʞʘʨʳץʪʳ ץʘʪʧʘʨʣʳ 

 ,ʨʜʝʣʽװʘʟʽʨʛʽ ʢʝʟʜʝ ᴇʪʝ ʢץ ʪʘʫץʪʘʨʳʥ ʘʥʳץʜʳʣʳשʨʳʣʳʤʜʘʨʳʥ ʝʩʢʝʨʝ, ʟʘײץ

ʩʦʥʳʤʝʥ ץʘʪʘʨ ʪʝʦʨʠʷʣʳץ ʞᴅʥʝ ʧʨʘʢʪʠʢʘʣʳץ ʤʘשʳʟʜʳ ʤᴅʩʝʣʝʣʝʨ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ [1].  

ɽʢʽ ʧʝʨʠʦʜʪʳ ʩʘשʳʣʘʫʣʳ ʢᴇʣʙʝʫ ʞץײʘ ץʘʪʧʘʨʣʳ ʩʘʣʤʘץʪʳ ʪʘʫ 

ʞʳʥʳʩʪʘʨʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ ʢʝʟ ʢʝʣʛʝʥ ʢᴇʣʜʝʥʝץ שʠʤʘʣʳ ʞᴅʥʝ ʪʝʨʝשʜʽʢʪʝʛʽ ץʦʩ 

ʜʠʘʛʦʥʘʣʜʳץ ץʘʟʙʘʣʘʨʜʳש ʤʘשʳʥʜʘ ʩʝʨʧʽʤʜʽ ʢʝʨʥʝʫʣʝʨ ʤʝʥ ʦʨʳʥ 

ʘʫʳʩʪʳʨʫʣʘʨʜʳש ʙᴇʣʽʥʫ ʟʘשʜʳʣʳץʪʘʨʳ ʜʝʥʝʥʽש ʙʽʨʪʝʢʪʽ ʘʥʠʟʦʪʨʦʧʪʳץ ʤʝʭʘʥʠʢʘ-

ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʽ ʥʝʛʽʟʽʥʜʝ ʞʘʣʧʳʣʘʤʘ ʞʘʟʳץ ʜʝʬʦʨʤʘʮʠʷ ʰʘʨʪʪʘʨʳʥʜʘ 

ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʤʝʥ ʩʘʥʜʳץ ʟʝʨʪʪʝʫ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

ʉʝʨʧʽʤʜʽ ʩʘʣʤʘץʪʳ ʝʢʽ ʧʝʨʠʦʜʪʳ ʞʘʨʳץʪʘʨʤʝʥ ᴅʣʩʽʨʝʪʽʣʛʝʥ ʘʥʠʟʦʪʨʦʧʪʳ ʪʘʫ 

ʞʳʥʳʩʳʥʜʘ ʞʝʨ ʙʝʪʽʥʝʥ H  ʪʝʨʝשʜʽʢʪʝ ץʦʩ ʜʠʘʛʦʥʘʣʜʳץ ץʘʟʙʘ ʞװʨʛʽʟʽʣʛʝʥ, 

ʘʟʙʘʣʘʨ ʙʽʨ-ʙʽʨʽʥʝʥ L2ץ  ʘʨʘץʘʰʳץʪʘ ʦʨʥʘʣʘʩץʘʥ. ʉʝʨʧʽʤʜʽ ʢᴇʣʙʝʫ ʞʠʽ ץʘʪʧʘʨʣʳ 

ʪʘʫ ʞʳʥʳʩʳʥʜʘ ʞʘʟʳץ ץʘʪʧʘʨʣʘʨ ʛʦʨʠʟʦʥʪʘʣ ɹʞʘʟʳץʪʳץץʘ j ʙײʨʳʰʧʝʥ ʢᴇʣʙʝʫ 

ʞʘʪʩʳʥ.  

ʂʦʦʨʜʠʥʘʪʘ ʙʘʩʳ ʨʝʪʽʥʜʝ O  ʥװʢʪʝʩʽ ʘʣʳʥʳʧ, Oz ᴇʩʽ ʚʝʨʪʠʢʘʣ ɹʞʦסʘʨʳ 

ʙʘסʳʪʪʘʣסʘʥ. Oxʞᴅʥʝ Oy  ᴇʩʪʝʨʽ ᴇʟʘʨʘ ʛʦʨʠʟʦʥʪʘʣɹ, ʘʣ ץʘʟʙʘʥʳש ʦʩʪɹʝʨʽ ʦʩʳ 

 .ʨʳʰ ʞʘʩʘʡʜʳ (1-ʩʫʨʝʪ)ײʳ ʛʦʨʠʟʦʥʪʘʣ ɹʦʩʧɹʝʥ ʘʨʘʩʳ y ʙסʘʪʧʘʨ ʙʦʡʳʥʜʘץ

 
1-ʩʫʨʝʪ. ɽʢʽ ʧʝʨʠʦʜʪʳ ʞʘʨʳץʪʘʨʤʝʥ ᴅʣʩʽʨʝʪʽʣʛʝʥ ʜʠʘʛʦʥʘʣʜʳץ ץʘʟʙʘ. 
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2-cʫʨʝʪ. פʦʩ ץʘʟʙʘʥʳש ʢᴇʣʜʝʥʝץ שʠʤʘʩʳʥʳש ʞʘʣʧʳʣʘʤʘ ʞʘʟʳץ ʜʝʬʦʨʤʘʮʠʷ ʞʘסʜʘʡʳʥʜʘ. 

 

ʄײʥʜʘʡ ץʦʡʳʣʳʤʜʘסʳ ʝʩʝʧʪʽ ʘʥʘʣʠʪʠʢʘʣʳץ ʞʦʣʤʝʥ ʰʝʰʫ ᴅʟʽʨʛʝ ʤװʤʢʽʥ 

ʙʦʣʤʘסʘʥʜʳץʪʘʥ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʤʝʥ ʰʝʰʫ ץʘʨʘʩʪʳʨʳʣסʘʥ. ɹײʣ 

ʞʘסʜʘʡʜʘ ʜʝʥʝʥʽש ʪʝʧʝ-ʪʝשʜʽʢ ʰʘʨʪʳ ʤʝʥ ʪײʪʘʩʪʳסʳʥ ʝʩʢʝʨʝ ɾ.ʉ.ɽʨʞʘʥʦʚ, 

ʐ.ʄ.ɸʡʪʘʣʠʝʚ, ɾ.ʂ.ʄʘʩʘʥʦʚ ʤʦʜʝʣʽ ʙʦʡʳʥʰʘ ʪʨʘʥʩʪʨʦʧʪʳ ʜʝʥʝ װʰʽʥ Oxyz 

ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʞװʡʝʩʽ ʘʨץʳʣʳ ɻʫʢ ʟʘשʳ ʞʘʣʧʳʣʘʤʘ ʞʘʟʳץ ʜʝʬʦʨʤʘʮʠʷ 

ʰʘʨʪʳʥʜʘ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʞʘʟʳʣʘʜʳ [2]: {} []{}es D=   (1) 

ʄײʥʜʘסʳ {}( )Txyxzyzzx tttsss ,,,,= ,{}( )Txyxzyzzx gggeee ,,,,= , [][] )5,...,2,1,(, == jidD ij
. 

ijd - ʜʝʬʦʨʤʘʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʤʳʥʘ ʬʦʨʤʫʣʘʣʘʨʤʝʥ ʘʥʳץʪʘʣʘʜʳ [3]: 

,sincos
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ʤײʥʜʘסʳ )6,...,2,1,(, =jiaij  ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ ʕʕ EE 21 ,  
ï ʠʟʦʪʨʦʧʠʷ 

ʞʘʟʳץʪʳסʳ ʤʝʥ ʦסʘʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʙʘסʳʪʪʘסʳ ʩʝʨʧiʤʜiʣiʢ ʤʦʜʫʣʜʝʨi;  
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ʕʕ
21 ,nn ïʦʩʳ ʞʘסʜʘʡʣʘʨʜʘסʳ ʩʦʟʫ ʤʝʥ ץʳʩʫ ʢʝʟiʥʜʝʛi ʇʫʘʩʩʦʥ 

ʢʦʵʬʬʠʮʠʝʥʪʪʝʨi; 
ʕG2 ï ʠʟʦʪʨʦʧʠʷ ʞʘʟʳסʳʥʘ ʥʦʨʤʘʣʴ ʞʘʟʳץʪʳץʪʘʨʜʳש 

ʳסʳʩʫ ʤʦʜʫʣi; jï ʠʟʦʪʨʦʧʠʷ ʞʘʟʳץʪʳrסʥʳש ʛʦʨʠʟʦʥʪʘʣʴ ʦʩʧɹʝʥ ʢᴇʣʙʝʫ 

ʙײʨʳʰʳ ʘʨץʳʣʳ ʘʥʳץʪʘʣʘʜʳ. 

 ɽʥʜʽ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽʤʝʥ ץʦʡʳʣסʘʥ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʘʣʛʦʨʠʪʤʽʥ 

 ʨʳʰʪʳ ʠʟʦʧʘʨʘʤʝʪʨʣiʢײʢʪʝʣiʢ ʪᴇʨʪʙװɽʩʝʧʪʽ ʰʝʰʫʜʝ ʪᴇʨʪ ʥ .ץʘʨʘʩʪʳʨʘʡʳץ

ʵʣʝʤʝʥʪʪiש ʞʘʣʧʳʣʘʥסʘʥ  ʞʘʟʳץ ʝʩʝʧʪiʢ ʘʣʛʦʨʠʪʤi ץʘʨʘʩʪʳʨʳʣסʘʥ. 

ɾʘʣʧʳʣʘʥסʘʥ ʞʘʟʳץ ʝʩʝʙi ʞʘסʜʘʡʳʥʜʘ ʢʝʨʥʝʫ, ʦʨʳʥ ʘʫʳʩʫ ʞᴅʥʝ ʜʝʬʦʨʤʘʮʠʷ 

ʢʪʝʜʝʛʽ ""eװʰ ʢʦʦʨʜʠʥʘʪʘ ʙʦʡʳʥʰʘ ᴇʟʛʝʨʝʜi.  ʂʝʟ ʢʝʣʛʝʥ ʥװ ʨʘʫʰʳʣʘʨʳײץ  

ʵʣʝʤʝʥʪʪʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ ( )4,3,2,1,, =izx ii  ʤʝʥ ʦʨʳʥ ʘʫʳʩʪʳʨʫ iii vwu ,,  

ʨʘʫʰʳʣʘʨʳ  ʧiʰiʥ ʬʫʥʢʮʠʷʩʳ ihײץ ï ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʘʜʳ: 

 ä
=

=
4

1i

iihxx , ä
=

=
4

1i

ii hzz .     (2) 

ä
=

=
4

1i

iihuu , ä
=

=
4

1i

iihww , ä
=

=
4

1i

iihvv  (3) 

 

xoz ʜʝʢʘʨʪʪʳץ ʞᴅʥʝ ʞʝʨʛiʣiʢʪi hx0  ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥʜʘסʳ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ 

3-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪiʣʛʝʥ. 

 
ʘ) ʜʝʢʘʨʪʪʳץxozʢʦʦʨʜʠʥʘʪʘʣʘʨ;    ᴅ)ʞʝʨʛiʣiʢʪihxo ʢʦʦʨʜʠʥʘʪʘʣʘʨʳ. 

3 ʩʫʨʝʪ. ʊᴇʨʪ ʪᴇʙʝʣi ʠʟʦʧʘʨʘʤʝʪʨʣiʢ ʵʣʝʤʝʥʪʪiש ʜʝʢʘʨʪʪʳץ ʞᴅʥʝ ʞʝʨʛiʣiʢʪi ʢʦʦʨʜʠʥʘʪʘʣʘʨ 

ʞװʡʝʣʝʨiʥʜʝʛi ʢᴇʨʽʥʽʩʪʝʨʽ. 
 

ʊᴇʨʪ ʪᴇʙʝʣi ʠʟʦʧʘʨʘʤʝʪʨʣiʢ ʪᴇʨʪʙײʨʳʰʪʳש ʢʝʟ ʢʝʣʛʝʥ ʪᴇʙʝʩiʥ, iʰʢi 

ʠʥʪʝʛʨʘʣʜʘʫ ʥװʢʪʝʣʝʨiʥ ʷסʥʠ  ʦʥʳש ʧiʰiʥiʥ ʩʠʧʘʪʪʘʫ ʬʫʥʢʮʠʷʣʘʨʳʥ ʙiʨʣiʢ 

hxo ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥʜʘ (11 +¢¢- x , 11 +¢¢- h ) ʩʠʧʘʪʪʘʣʘʜʳ: 

)1)(1(25.01 hx --=h , )1)(1(25.02 hx -+=h , 

)1)(1(25.03 hx ++=h ,  )1)(1(25.04 hx +-=h . 

ᴆʟʽʥʜʽʢ ʩʘʣʤʘץʪʳש ᴅʩʝʨʽʥʝʥ ʵʣʝʤʝʥʪ ʪᴇʙʝʣʝʨʽʥʝ ʪװʩʽʨʽʣʛʝʥ ʢװʰʪʝʨ 

ʪᴇʤʝʥʜʝʛʽʰʝ ʩʠʧʘʪʪʘʣʘʜʳ: 
)4,3,2,1(;

4
=-= i

S
f

iz

g  (4) 
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ʂʦʰʠ ץʘʪʳʥʘʩʪʘʨʳ ʥʝʛʽʟʽʥʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, ʜʝʬʦʨʤʘʮʠʷ ʚʝʢʪʦʨʳ { }ee  

ʦʨʳʥ ʘʫʳʩʪʳʨʫʣʘʨ ʧʨʦʝʢʮʠʷʣʘʨʳʥʳײץ שʨʘʫʰʳʣʘʨʳ 

{ } ( )444111 ,,,...,,, vwuvwue =d  ʘʨץʳʣʳ ʩʠʧʘʪʪʘʣʘʪʳʥʳʥ ʝʩʢʝʨʝ ʦʪʳʨʳʧ 

ʪᴇʤʝʥʜʝʛʽʰʝ ʞʘʟʳʣʘʜʳ: 

 {}[]{}ee B de =
    

(5) 

 { }[]{}ee D es =   (6) 

ʄײʥʜʘסʳ {}( )Txyxzyzzx

e gggeee ,,,,= ,{ }( ),,,,...,,, 444111

Te vwuvwu=d  

[]ijB ʄʘʪʨʠʮʘ ʛʨʘʜʠʝʥʪʽ. 

""e ʵʣʝʤʝʥʪʪʽש ʪװʡʽʥʜʝʨʽʥʝ ʪװʩʽʨʽʣʝʪʽʥ ʢװʰ ʚʝʢʪʦʨʳʥ { }Tef ʘʨץʳʣʳ 

ʙʝʣʛʽʣʝʡʽʢ. ʆʥʜʘ ʽʰʢʽ ʞᴅʥʝ ʩʳʨʪץʳ ʢװʰʪʝʨʜʽ ʪʝשʝʩʪʽʨʝ ʦʪʳʨʳʧ, ʢװʰ 

ʧʨʦʝʢʮʠʷʣʘʨʳ{ }ef
 
ʤʝʥ { }ed

 
ʦʨʳʥ ʘʫʳʩʪʳʨʫ ʧʨʦʝʢʮʠʷʣʘʨʳ ʘʨʘʩʳʥʜʘסʳ 

ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʡʳץ:{ } [][ ][]{ }ñ=
eV

eeTe dVBDBf d
(7) 

ɽʛʝʨ ʤʳʥʘʜʘʡ ʙʝʣʛʽʣʝʫ ʝʥʛʽʟʩʝʢ 
{} [][ ][]ñ=

eV

eTe dVBDBk
 

ʆʥʜʘ  { } []{}eee kf d=   
(8) 

ʂʚʘʜʨʘʪʪʳ ʤʘʪʨʠʮʘ [
ek ] ʞʘʣʧʳʣʘʤʘ ʞʘʟʳץ ʞʘסʜʘʡʳʥʜʘסʳ ʪᴇʨʪ ʪװʡʽʥʜʽ 

ʠʟʦʧʘʨʘʤʝʪʨʣʽʢ ""e ʵʣʝʤʝʥʪʪʽץ שʘʪʘשʜʳץ ʤʘʪʨʠʮʘʩʳ. ɹײʣ ʤʘʪʨʠʮʘʥʳש ᴅʨʙʽʨ 
ʵʣʝʤʝʥʪʽ ɻʘʫʩʩ-ɿʝʡʜʝʣʴ ʢʚʘʜʨʘʪʫʨʘʩʳʥ ʧʘʡʜʘʣʘʥʳʧ, ʩʘʥʜʳץ ʠʥʪʝʛʨʘʣʜʘʫ 

ʘʨץʳʣʳ ʰʝʰʽʣʝʜʽ:[] [][ ][]ää
= =

=
n

i

n

j

eT

ji

e BDBHHk
1 1

z
. (9) 

 ʄײʥʜʘסʳ ),...,2,1(, niHH ji =   ʩʘʣʤʘץ ʢʦʵʬʬʠʮʠʝʥʪʽ ʩᴅʡʢʝʩʽʥʰʝ x ʤʝʥ 

h ʠʥʪʝʛʨʘʣʜʘʫ ʥװʢʪʝʣʝʨʽʥʝ ʪᴅʫʝʣʜʽ. ɽʛʝʨ 2=n  ʙʦʣʩʘʦʥʜʘ 0.1== ji HH  

ʤᴅʥʽʥ ץʘʙʳʣʜʘʡʜʳ. ɸʣ ʝʛʝʨ 3=n  ʙʦʣʩʘʦʥʜʘ 

2777777778.0,4444444444.0,2777777778.0 °°°== ji HH  ʤᴅʥʜʝʨʽʥ ץʘʙʳʣʜʘʡʜʳ. 

 ʙʘʡʣʘʥʳʩʪʳ ʰʝʢʪi ʵʣʝʤʝʥʪʪʝʨ (ʘסʧʨʦʙʣʝʤʘ) ʘʥ ʤᴅʩʝʣʝʛʝסʦʡʳʣʳʧ ʦʪʳʨפ

ᴅʜiʩiʥiש ʥʝʛiʟʛi ʪʝשʜʝʫiʥ ʪᴇʤʝʥʜʝʛiʜʝʡ ʪװʨʜʝ ʞʘʟʘʤʳʟ. ᴄʨʙʽʨ ʪװʡʽʥʜʝʛʽ 

ʵʣʝʤʝʥʪʪʝʨ ʞʠʳʥʳʥʘʥ ײץʨʳʣסʘʥ ʞװʡʝʥʽש ʘʣʛʝʙʨʘʣʳץ ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽ  

{} []{}UKF = ,                         (10) 

ʤײʥʜʘסʳ:  

[]ä
=

=
n

i

i

ekK
1

][
ï ʞװʡʝʥiץ שʘʪʘשʜʳץ ʤʘʪʨʠʮʘʩʳ;  

{} ( )TRRR vvwwuuU ,...,,,...,,,..., 111= ï ʦʨʳʥ ʘʫʳʩʪʳʨʫ; 

{} ( )
RRR yyzzxx FFFFFFF ,...,,,...,,,...,

111
= ï ʢװʰ ʚʝʢʪʦʨʣʘʨʳ. 
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ʊϰʨʳʤʙʝʪʦʚ ʊ.Ϸ., ɸʡʤʝʰʦʚ ɾ.ɸ. ʉʘʣʤʘץʪʳ ʘʥʠʟʦʪʨʦʧʪʳ ʪʘʫ ʤʘʩʩʠʚʽʥʜʝ ᴅʨ ʪװʨʣʽ ʧʽʰʽʥʜʝ... 
 

 

ʊʝʩʪʪʽʢ ʝʩʝʧʪʝʨʜʽ ʰʝʰʫ ʘʨץʳʣʳ ʦʥʳש ʞʠʥʘץʪʳʣʳסʳ ץʫʤʘ (1000-

ʠʪʝʨʘʮʠʷ) ʩʘʥʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʳʣסʘʥ. 

ʊʝʨʝש ʦʨʥʘʣʘʩץʘʥ ץʘʟʙʘʥʳש ʘʥʘʣʠʪʠʢʘʣʳץ ʞʦʣʤʝʥ ʘʣʳʥסʘʥ ʰʝʰʽʤ ʤʝʥ 

ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽ ʘʨץʳʣʳ ʘʣʳʥסʘʥ ʰʝʰʽʤʥʽש ʘʨʘʩʳʥʜʘסʳ ץʘʪʝʣʽʛʽ 1% 

 .ʨʘʡʜʳײץ

ɸʨʘʣʘʩ ʝʩʝʧ ʙʦʣסʘʥʜʳץʪʘʥ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨ ᴅʜʽʩʽ ʘʨץʳʣʳ ʜʝʥʝʥʽש ʙʝʪʪʽʢ 

-ʳ ʢʝʨʥʝʫʣʽסʜʘʡʳʥʜʘסʞʘ ץʪʳץʠʤʘʩʳʥ ʘʣʳʧ, ʞʘʣʧʳʣʘʤʘ ʞʘʟʳץ

ʜʝʬʦʨʤʘʮʠʷʣʳץ ʢװʡʽʥ ʘʥʳץʪʘʡʳץ. ɹʽʟʜʽש ʞʘסʜʘʡʳʤʳʟʜʘ ʜʝʥʝʥʽ ʦʡʰʘ ʞʠʨrʤʘ 

ʘʡʤʘץץʘ ʙᴇʣʽʧ ץʘʨʘʩʪʳʨʳʣʘʜʳ. ᴄʨʙʽʨ ʘʡʤʘץʪʳ FEM_3D ʙʘסʜʘʨʣʘʤʘʣʳץ 

ʢʝʰʝʥʽ ʘʨץʳʣʳ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʝʨʛʝ ʙᴇʣʽʧ ץʦʩ ץʘʟʙʘʥʳש ʤʘשʳʥʜʘסʳ ʢʝʨʥʝʫʣʽ-

ʜʝʬʦʨʤʘʮʠʷʣʳץ ʢװʡʽ ʘʥʳץʪʘʣסʘʥ. ʂᴇʧ ʚʘʨʠʘʥʪʪʳ ʝʩʝʧʪʝʫʣʝʨ ʥᴅʪʠʞʝʩʽ 

ʪʘʣʜʘʥʳʧ, ʥᴅʪʠʞʝʩʽ 4-5 ʩʫʨʝʪʪʝʨ ʘʨץʳʣʳ ʢᴇʨʩʝʪʽʣʛʝʥ. 
 

 
4-ʩʫʨʝʪ. פʘʟʙʘʣʘʨʜʳש ʧʽʰʽʥʜʝʨʽʥʽש ᴅʨʪװʨʣʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ y=45; j=30;   w/a=6.0;    - - 

-  w/a=2,5; ʞʘסʜʘʡʳʥʜʘסʳ ʚʝʨʪʠʢʘʣʴwʦʨʳʥ ʘʫʳʩʪʳʨʫʣʘʨʜʳש ᴇʟʛʝʨʫʽ. 

 

 
5-ʩʫʨʝʪ. פʘʟʙʘʣʘʨʜʳש ʧʽʰʽʥʜʝʨʽʥʽש ᴅʨʪװʨʣʽʣʽʛʽʥʝ ʙʘʡʣʘʥʳʩʪʳ y=45; j=30;   w/a=6.0;    - - -  

w/a=2,5; ʞʘסʜʘʡʳʥʜʘסʳ ʚʝʨʪʠʢʘʣʴwʦʨʳʥ ʘʫʳʩʪʳʨʫʣʘʨʜʳש ᴇʟʛʝʨʫʽ. 

 

ʉʳʟʙʘʣʘʨʜʘ ʢᴇʨʩʝʪʽʣʛʝʥʜʝʡ, ʪʘʫ ʞʳʥʳʩʳʥʳש ʠʟʦʪʨʦʧʠʷ ʞʘʟʳץʪʳסʳʥʳש 

ʢᴇʣʙʝʫ   ʙײʨʳʰʳ  
090,0=j
 
ʙʦʣʩʘ,   ʙʽʨʜʝʡ   ʧʽʰʽʥʜʽ   ץʘʟʙʘʣʘʨʜʳש   ʤʘשʳʥʜʘ  
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ʊϰʨʳʤʙʝʪʦʚ ʊ.Ϸ., ɸʡʤʝʰʦʚ ɾ.ɸ. ʉʘʣʤʘץʪʳ ʘʥʠʟʦʪʨʦʧʪʳ ʪʘʫ ʤʘʩʩʠʚʽʥʜʝ ᴅʨ ʪװʨʣʽ ʧʽʰʽʥʜʝ... 
 

 

ʢʝʨʥʝʫʣʝʨ ʜʝ, ʦʨʳʥ ʘʫʳʩʪʳʨʫʣʘʨ ʜʘ ʚʝʨʪʠʢʘʣʴʜʳ ʦʩʴ Oz ʘʨץʳʣʳ 

ʩʠʤʤʝʪʨʠʷʣʳ, ʩʘשʳʣʘʫʣʘʨʜʳש ʧʘʨʘʤʝʪʨʣʝʨʽʥʽש ʤᴅʥʽ ᴇʩʢʝʥʜʝ ʦʨʳʥ 

ʘʫʳʩʪʳʨʫʣʘʨʜʳש ʤᴅʥʜʝʨʽ ʢʝʤʠʜʽ, ʢʝʨʥʝʫʣʝʨʜʽש ʤᴅʥʽ ᴇʩʝʜʽ; ײץʣʘʫ ʙײʨʳʰʳ 

090,0̧j  ʙʦʣסʘʥʜʘ ʢʝʟ ʢʝʣʛʝʥ ʧʽʰʽʥʜʽ ײץʨʳʣʳʩʪʘʨʜʳש ʘʡʥʘʣʘʩʳʥʜʘ 

ʦʣʘʨʜʳש ʤᴅʥʜʝʨʽ ʘʩʠʤʤʝʪʨʠʷʣʳ. ɼʠʘʛʦʥʘʣʜʳץ ץʘʟʙʘʣʘʨʜʳש ʢʝʨʥʝʫʣʽʢ-

ʜʝʬʦʨʤʘʮʠʷʣʳץ ʢװʡʽ 0,0 ¸= yj  ʞʘסʜʘʡʳʥʜʘ ᴇʟʛʝʨʤʝʡʜʽ; ʙײʨʳʰʪʘʨʜʳש 

ʙʘʩץʘ ʤᴅʥʜʝʨʽʥʜʝ ʢʝʨʥʝʫʣʝʨ ʤʝʥ ʦʨʳʥ ʘʫʳʩʪʳʨʫʣʘʨ ײץʨʘʫʰʳʣʘʨʳʥʳש 

ʤᴅʥʜʝʨʽ ʜʝ ᴇʟʛʝʨʽʧ, ʩʠʤʤʝʪʨʠʷʩʳʟ ʦʨʥʘʣʘʩʘʜʳ. 
 

ᴄɼɽɹʀɽʊʊɽʈ 
 

1. ɽʨʞʘʥʦʚ ɾ.ʉ., ɸʡʪʘʣʠʝʚ ʐ.ʄ., ʄʘʩʘʥʦʚ ɾ.ʂ. ʋʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʚʳʨʘʙʦʪʦʢ ʚ 

ʥʘʢʣʦʥʥʦ-ʩʣʦʠʩʪʦʤ ʤʘʩʩʠʚʝ. ɸʣʤʘ-ɸʪʘ: ʅʘʫʢʘ ʂʘʟʉʉʈ, 1971. ï 160 ʩ. 
2. ɽʨʞʘʥʦʚ ɾ.ʉ., ɸʡʪʘʣʠʝʚ ʐ.ʄ., ʄʘʩʘʥʦʚ ɾ.ʂ. ʉʝʡʩʤʦʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʜʟʝʤʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʘʥʠʟʦʪʨʦʧʥʦʤ ʩʣʦʠʩʪʦʤ ʤʘʩʩʠʚʝ. ɸʣʤʘ-ɸʪʘ: ʅʘʫʢʘ ʂʘʟʉʉʈ, 1980. ï 212 ʩ. 

3. ʄʘʩʘʥʦʚ ɾ.ʂ., ʆʤʘʨʦʚ ɸ.ɼ., ʄʘʭʤʝʪʦʚʘ ʅ.ʄ. ʉʪʘʪʠʯʝʩʢʦʝ ʠ ʩʝʡʩʤʦʥʘʧʨʷʞʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ 
ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʜʟʝʤʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʘʥʠʟʦʪʨʦʧʥʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʥʝʣʠʥʝʡʥʦʤ ʤʘʩʩʠʚʝ. ï 

ɸʣʤʘʪʳ: ɹʘʩʪʘʫ, 2002. -244 ʩ. 
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ʃ.ʊ. ʂʋʈɹɸʅɸʃʀɽɺ 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄʂʊʋ ʠʤ. ɸ.ʗʩʘʚʠ 

 
ʊ.ʋ.ɾʋʄɸʐʆɺɸ 

ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʜʦʮʝʥʪ  ʄʂʊʋ ʠʤ. ɸ.ʗʩʘʚʠ 

 

ɽ.ɿ.ʋʂʉʀʂɹɸɽɺ 
ʤʘʛʠʩʪʨʘʥʪ ʄʂʊʋ ʠʤ. ɸ.ʗʩʘʚʠ 

 

ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʂʆʃɽɹɸʅʀʁ  

ʋʇʈʋɻʆɻʆ ʉʃʆʗ ɻʈʋʅʊɸ  
 

ʄʘץʘʣʘʜʘ ʪʦʧʳʨʘץ ץʘʙʘʪʳʥʳש ʩʝʨʧʽʤʜʽ ʪʝʨʙʝʣʽʩʽ ʞʘʡʣʳ ʝʩʝʧ ץʘʨʘʩʪʳʨʳʣסʘʥ. ʊʦʧʳʨʘץ 

 .ʦʣʜʘʥʳʣʜʳץ ʘʥ ʝʩʝʧʪʽ ʰʝʰʫʜʝ ʧʦʪʝʥʮʠʘʣʜʘʨ ᴅʜʽʩʽסʦʡʳʣפ .ʘʥסʘʙʘʪʳ ɻʨʠʛʦʨʷʥ ʤʦʜʝʣʽʤʝʥ ʩʠʧʘʪʪʘʣץ

ʆʨʳʥ ʘʫʳʩʪʳʨʫ, ʜʝʬʦʨʤʘʮʠʷ ʞᴅʥʝ ʢʝʨʥʝʫ ʢʦʤʧʦʥʝʥʪʪʝʨʽʥ ʩʝʨʧʽʤʜʽ ʢװʡ ʞʘסʜʘʡʜʘ ʝʩʝʧʪʝʫ װʰʽʥ 

ᴇʨʥʝʢʪʝʨ ʘʣʳʥʜʳ. 

 

Problem is considered in article about elastic fluctuation surface layer of the soil. The layer of the soil 

was described by model Grigorian. For solved of the problem calculated applying method of the potentials. 

Obtained expressions for calculated a components of a strain and stress in elastic cases.  
 

ɺ ʨʘʙʦʪʘʭ [1, 2] ʨʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʦ ʢʦʣʝʙʘʥʠʡ ʫʧʨʫʛʦʛʦ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʛʨʫʥʪʘ. ʉʦʩʪʦʷʥʠʝ ʛʨʫʥʪʘ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ 

ɻʨʠʛʦʨʷʥʘ [1]. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ ʧʦʜʦʰʚʫ ʩʣʦʷ ʧʘʜʘʝʪ ʦʜʥʦʤʝʨʥʘʷ 

ʧʦʧʝʨʝʯʥʘʷ ʫʧʨʫʛʘʷ ʚʦʣʥʘ (ʨʠʩ. 1). ɹʫʜʝʤ ʫʯʠʪʳʚʘʪʴ ʦʪʨʘʞʝʥʠʝ ʠ 

ʧʨʝʣʦʤʣʝʥʠʝ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ ʦʪ ʛʨʘʥʠʮ ʩʣʦʝʚ ( ʨʠʩ. 2). 

ʅ                                                                       

 
ʧʦʧʝʨʝʯʥʘʷ ʚʦʣʥʘ 

ʈʠʩʫʥʦʢ 1. ʇʘʜʘʶʱʘʷ ʫʧʨʫʛʘʷ ʦʜʥʦʤʝʨʥʘʷ ʧʦʧʝʨʝʯʥʘʷ ʚʦʣʥʘ. 
 

ʧʝʨʝʣʦʤʘʥʥʳʝ ʚʦʣʥʳ      ʦʪʨʘʞʝʥʥʳʝ ʚʦʣʥʳ 

 
                                  ʧʦʧʝʨʝʯʥʘʷ ʚʦʣʥʘ       ʦʪʨʘʞʝʥʥʳʝ ʚʦʣʥʳ 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʦʣʥ. 
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ʛʜʝ   b0, b, b1  -  ʩʢʦʨʦʩʪʠ ʧʘʜʘʶʱʝʡ, ʦʪʨʘʞʝʥʥʳʭ ʠ ʧʨʝʣʦʤʣʝʥʥʳʭ 
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ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ; 
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ʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ;     

ɺ ʨʘʙʦʪʝ [2] ʧʨʠʚʦʜʷʪʩʷ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʧʦʧʝʨʝʯʥʳʭ ʠ ʧʨʦʜʦʣʴʥʳʭ  ʚʦʣʥ: 
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ʂʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ ʜʝʬʦʨʤʘʮʠʠ ʠ ʥʘʧʨʷʞʝʥʠʠ ʚ ʫʧʨʫʛʦʤ ʩʣʫʯʘʝ 

ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʨʝʤʝʱʝʥʠʡ ʚ ʚʠʜʝ [2, 3]: 
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 ʄʦʞʥʦ  ʚʳʯʠʩʣʠʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʨʘʞʝʥʠʷ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ 
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ʛʜʝ KS ,  KP  ï ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʪʨʘʞʝʥʠʷ ʧʦʧʝʨʝʯʥʳʭ ʠ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ. 
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ɿʘʜʘʯʠ (11) - (13) ʤʦʞʥʦ ʨʝʰʠʪʴ ʨʘʟʣʠʯʥʳʤʠ ʯʠʩʣʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ [4].  

ʆʜʠʥ ʠʟ ʤʝʪʦʜʦʚ, ʵʪʦ ʢʦʥʝʯʥʦ ï ʨʘʟʥʦʩʪʥʳʡ ʤʝʪʦʜ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ 

ʛʨʘʥʠʯʥʳʝ, ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʠ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ 

ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʦʡ ʩʭʝʤʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ (ʉʃɸʋ). ʇʦʣʫʯʝʥʥʘʷ ʉʃɸʋ ʨʝʰʘʝʪʩʷ ʤʝʪʦʜʦʤ 

ɻʘʫʩʩʘ ʠʣʠ ʤʝʪʦʜʦʤ ʧʨʦʛʦʥʢʠ [5].   

ɼʨʫʛʦʡ ʤʝʪʦʜ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠ ̫ʟʘʜʘʯ  (11) - (13) ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ 

ʈʫʥʛʝ-ʂʫʪʪʘ. ʄʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ ʠʤʝʝʪ ʧʦʨʷʜʦʢ ʧʦʛʨʝʰʥʦʩʪʠ ʚʯrʠʩʣʝʥʠʷ 

ʚʳʰʝ, ʯʝʤ ʦʩʪʘʣʴʥʳʝ ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ [4].  
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ʄ.ʊ.ʊʋʍʊɸʉʀʅʆɺ
 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʅʘʤʘʥʛʘʥʩʢʠʡ ʠʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

 

ʅ.ɽ.ɼʆʉɸʅʆɺ  
ʤʘʛʠʩʪʨ-ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄʂʊʋ ʠʤ. ɸ.ʗʩʘʚʠ  

 

ɸ.ʂ.ɸʐʀʈʍɸʅʆɺ 
ʤʘʛʠʩʪʨʘʥʪ ʫʥʠʚʝʨʩʠʪʝʪʘ ñʉʳʨʜʘʨʠʷò 

 
ʇʈɽɼɺɸʈʀʊɽʃʔʅɸʗ ʆɹʈɸɹʆʊʂɸ ʀɿʆɹʈɸɾɽʅʀʁ ʃʀʎɸ 

ʇʈʀ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʃʀʏʅʆʉʊʀ 
 

ʄʘץʘʣʘʜʘ ʘʜʘʤ ʙʝʪ ʙʝʡʥʝʩʽʥʽש ʛʝʦʤʝʪʨʠʷʣʳץ ʙʝʣʛʽʣʝʨʽʥ ʘʞʳʨʘʪʫʜʳש ʘʣʛʦʨʠʪʤʜʝʨʽʥ ײץʨʫ 

ᴅʜʽʩʪʝʨʽ ץʘʨʘʩʪʳʨʳʣʘʜʳ. 

 

This paper describes methods for developing algorithms for detecting geometrical features face 

image. 

 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʩʚʷʟʘʥʘ ʩ ʟʘʜʘʯʘʤʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʦ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʧʨʠʟʥʘʢʘʭ) ʯʝʣʦʚʝʢʘ [1]. ʄʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʨʝʰʝʥʠʷ ʵʪʠʭ 

ʟʘʜʘʯ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ [2] ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʣʠʯʥʦʩʪʠ 

(ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʘʷ ʵʢʩʧʝʨʪʠʟʘ, ʧʘʩʧʦʨʪʥʳʡ ʢʦʥʪʨʦʣʴ, ʚʝʨʠʬʠʢʘʮʠʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪʦʯʝʢ ʠ ʪ.ʧ.); ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ ʥʘʤʝʨʝʥʠʡ, 

ʥʘʢʣʦʥʥʦʩʪʝʡ ʠ ʩʦʩʪʦʷʥʠʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ (ʦʮʝʥʢʘ ʥʘʤʝʨʝʥʠʡ, ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ ʧʦ ʣʠʮʫ ï ʬʠʟʠʦʛʥʦʤʠʢʘ, ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʝ ʛʣʘʟʘ ï ʠʨʠʜʦʘʥʘʣʠʟ, 

ʠʨʠʜʦʜʠʘʛʥʦʩʪʠʢʘ, ʧʦ ʧʦʯʝʨʢʫ ï ʛʨʘʬʦʣʦʛʠʷ, ʛʨʘʬʦʘʥʘʣʠʟ) ʠ ʛʦʣʦʩʫ; ʘ ʪʘʢʞʝ 

ʧʨʠ ʢʦʥʪʨʦʣʝ ʜʦʩʪʫʧʘ ʢ ʟʘʢʨʳʪʳʤ ʧʦʤʝʱʝʥʠʷʤ (ʥʘʫʯʥʳʝ ʣʘʙʦʨʘʪʦʨʠʠ, ʩʢʣʘʜʳ, 

ʦʧʝʨʘʮʠʦʥʥʳʝ ʟʘʣʳ ʠ ʜʨ.), ʢ ʣʠʯʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʜʦʤʘ, ʛʘʨʘʞʘ, ʩʨʝʜʩʪʚʘ 

ʩʚʷʟʠ ʠ ʜʨ.), ʢ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʠ ʙʘʥʢʦʚʩʢʠʤ 

ʪʝʨʤʠʥʘʣʘʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦ 

ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʩʨʝʜʠ ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʩʠʩʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ 

ʷʚʣʷʶʪʩʷ ʥʝʥʘʚʷʟʯʠʚʦʩʪʴ (ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʠ, ʥʝ 

ʟʘʜʝʨʞʠʚʘʷ ʠ ʥʝ ʦʪʚʣʝʢʘʷ ʯʝʣʦʚʝʢʘ), ʧʘʩʩʠʚʥʦʩʪʴ (ʥʝ ʪʨʝʙʫʝʪ ʩʧʝʮʠʘʣʴʥʳʭ 

ʟʥʘʥʠʡ ʠʣʠ ʜʝʡʩʪʚʠʡ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʘʷ ʩʪʦʠʤʦʩʪʴ 

(ʜʦʩʪʘʪʦʯʥʦ ʥʘʣʠʯʠʷ ʢʦʤʧʴʶʪʝʨʘ, ʚʠʜʝʦʢʘʤʝʨʳ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ). ʅʝʩʤʦʪʨʷ ʥʘ ʵʪʦ, ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʣʠʯʥʦʩʪʠ ʧʦ ʨʘʟʣʠʯʥʳʤ  

ʙʠʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʯʝʣʦʚʝʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ,  ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ 

ʣʠʮʘ, ʠʩʩʣʝʜʦʚʘʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ [3, 4]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʦʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ 

ʢʣʶʯʝʚʳʭ  ʤʦʤʝʥʪʦʚ  ʧʨʠ  ʩʦʟʜʘʥʠʠ  ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ  ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ  
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ʊʫʭʪʘʩʠʥʦʚ ʄ.ʊ., ɼʦʩʘʥʦʚ ʅ.ɽ., ɸʰʠʨʭʘʥʦʚ ɸ.ʂ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ ʧʨʠ... 
 

 

ʣʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ.  

ɸʣʛʦʨʠʪʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʙʠʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ 

ʣʠʮʘ ʩʦʩʪʦ̫ʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ: 

1. ɺʳʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ;  

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʟʨʘʯʢʦʚ, ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʪʘ ʠ ʥʦʩʘ, ʘ ʪʘʢʞʝ  

ʢʦʦʨʜʠʥʘʪʳ ʜʨʫʛʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ ʨʝʰʘʶʪ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʣʦʢʘʣʴʥʫʶ ʟʘʜʘʯʫ. ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʭ ʪʦʯʝʢ 

ʣʠʮʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʙʣʘʩʪʴ ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɼʘʣʝʝ, ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʤʦʞʥʦ ʙʫʜʝʪ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ.  

1. ɺʳʜʝʣʝʥʠʝ ʦʙʣʘʩʪʠ ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɺ ʜʘʥʥʦʤ ʵʪʘʧʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ.   

1.1. ʄʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʮʚʝʪʘ ʢʦʞʠ ʚ ʮʚʝʪʦʚʦʡ ʤʦʜʝʣʠ RGB. 

ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʣʝʤʝʥʪʦʚ 

(ʧʠʢʩʝʣʝʡ) ʮʚʝʪʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʮʘ ʥʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʦʧʠʩʘʥʠʷ ʮʚʝʪʘ ʢʦʞʠ. ʇʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ 

ʣʠʮʘ ʥʘ ʮʚʝʪʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʫʜʦʙʥʳʤ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ), ʝʩʣʠ ʝʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʰʘʛʘ: 

1.1.1. ɺʳʜʝʣʠʪʴ ʩʝʛʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʭʦʞʠ ʥʘ ʮʚʝʪ 

ʢʦʞʠ. 

1.1.2. ʆʧʨʝʜʝʣʠʪʴ ʩʝʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʩʚʷʟʘʥʥʳʭ 

ʧʠʢʩʝʣʝʡ. 

 1.1.1. ɺʳʜʝʣʠʪʴ ʩʝʛʤʝʥʪʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢ ʮʚʝʪʫ ʢʦʞʠ. ɼʣʷ ʵʪʦʛʦ 

ʚʩʝ ʵʣʝʤʝʥʪʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ (ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʮʝʜʫʨʳ ʩʝʛʤʝʥʪʘʮʠʠ) ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 1) ʩʝʛʤʝʥʪʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢ ʮʚʝʪʫ ʢʦʞʠ; 2) ʩʝʛʤʝʥʪʳ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢ ʮʚʝʪʫ 

ʢʦʞʠ. ʇʨʦʮʝʜʫʨʘ ʩʝʛʤʝʥʪʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʥʘ ʦʩʥʦʚʝ ʩʣʝʜʫʶʱʝʛʦ 

ʧʨʝʜʠʢʘʪʘ B)G,R,(P  [4, 5]:  

B)G,R,B)G,R,B)G,R,B)G,R, 321 (P(P(P(P ØØ= , 
ʛʜʝ 

( )( )( )( )15B)G,min(R,-B)G,max(R,20B  40G 95RB)G,R,1 >Ø>Ø>Ø>=(P , 

( )( )( )57B)]G100)/(R*[(R  BR ̄G R 15|G-R|B)G,R,2 <++Ø>>Ø>=(P , 

( )( )35B)]G100)/(R*[(B 35B)]G100)/(R*[(GB)G,R,3 <++Ø<++=(P . 
ɿʜʝʩʴ R, G, B ï ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʦʚ ʧʨʦʚʝʨʷʝʤʦʛʦ ʧʠʢʩʝʣʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʘʩʥʦʤʫ, ʟʝʣʝʥʦʤʫ ʠ ʛʦʣʫʙʦʤʫ ʮʚʝʪʘʤ.  

1.1.2. ʆʧʨʝʜʝʣʠʪʴ ʩʝʛʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ  
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ʊʫʭʪʘʩʠʥʦʚ ʄ.ʊ., ɼʦʩʘʥʦʚ ʅ.ɽ., ɸʰʠʨʭʘʥʦʚ ɸ.ʂ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ ʧʨʠ... 
 

 

ʩʚʷʟʘʥʥʳʭ ʧʠʢʩʝʣʝʡ. ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʦʙʣʘʩʪʴʶ ʣʠʮʘ ʥʘ ʮʚʝʪʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʡ ʩʝʛʤʝʥʪ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʩʚʷʟʘʥʥʳʭ ʧʠʢʩʝʣʝʡ. ʇʦʵʪʦʤʫ ʥʘ ʚʪʦʨʦʤ ʰʘʛʝ ʦʧʨʝʜʝʣʷʝʤ ʦʙʣʘʩʪʴ ʩ 

ʥʘʠʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʚʷʟʘʥʥʳʭ ʪʦʯʝʢ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʦʙʣʘʩʪʝʡ ʢʦʞʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʥʘ 

ʙʠʥʘʨʥʦʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʜʝʣʝʥʥʘʷ ʦʙʣʘʩʪʴ ʦʧʠʩʳʚʘʝʪʩʷ ʵʣʣʠʧʩʦʤ, ʠ 

ʟʘʧʦʣʥʷʶʪʩʷ ʜʳʨʢʠ, ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʚʥʫʪʨʠ ʥʝʝ. ʇʨʠ ʵʪʦʤ ʦʩʠ ʵʣʣʠʧʩʘ a ʠ b 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ:  

nYa
Var

Ö=2 , nXb
Var

Ö=2 ,          (1) 

ä -=
ÍC)y,x(

)xx(X
Var

2 , ä -=
ÍC)y,x(

)yy(Y
Var

2 , 

nxx
Ci

iä=
Í

,    nyy
Ci

iä=
Í

, 

ʛʜʝ ʉ ï ʦʙʲʝʢʪ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ (ʯʸʨʥʳʝ ʧʠʢʩʝʣʠ); n -  ʢʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ ʚ 

ʦʙʲʝʢʪʝ.  

ɺ ʮʝʣʷʭ ʚʳʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʣʠʮʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ  ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚʩʝ 

ʧʠʢʩʝʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʦʨʜʠʥʘʪʘʤ ʵʣʣʠʧʩʘ ʥʘ ʮʚʝʪʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ. 

1.2. ʄʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ. 

ʀʟʚʝʩʪʥʦ [6], ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʠʩʢʘ ʦʙʣʘʩʪʠ ʣʠʮʘ ʥʘ 

ʠʟʦʙʨʘʞʝʥʠʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʣʷ ʵʪʦʛʦ 

ʚʳʙʠʨʘʝʪʩʷ ʤʘʩʢʘ (ʯʘʩʪʴ ʣʠʮʘ) ʠ, ʩʢʦʣʴʟʷ ʝʶ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ, ʚʳʯʠʩʣʷʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʢʦʨʨʝʣʷʮʠʠ (ʂʂ) ʤʝʞʜʫ ʤʘʩʢʦʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʦʙʣʘʩʪʴ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɽʩʣʠ ʂʂ ʧʨʝʚʳʰʘʝʪ ʥʝʢʦʪʦʨʳʡ ʧʦʨʦʛ q, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 
ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʦʙʣʘʩʪʴ ʁʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʷʚʣʷʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝʤ ʣʠʮʘ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʦʨʦʛ 4,0=q . 

ʅʘ ʧʨʦʚʝʨʷʝʤʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʨʘʟʤʝʨ ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʮʘ ʘʧʨʠʦʨʠ 

ʥʝʠʟʚʝʩʪʝʥ. ʇʦʵʪʦʤʫ, ʚ ʥʘʯʘʣʝ ʨʘʟʤʝʨ ʤʘʩʢʠ ʙʫʜʝʪ ʤʘʢʩʠʤʘʣʴʥʳʤ ʜʣʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ, ʜʘʣʝʝ ʚ ʧʨʦʮʝʩʩʝ ʚʳʯʠʩʣʝʥʠʷ, ʨʘʟʤʝʨ ʤʘʩʢʠ 

ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠ ʢʘʞʜʦʤ ʠʟʤʝʥʝʥʠʠ ʨʘʟʤʝʨʘ ʤʘʩʢʠ ʧʨʦʮʝʩʩ 

ʚʳʯʠʩʣʝʥʠʷ ʂʂ ʚʳʧʦʣʥʷʝʪʩʷ ʟʘʥʦʚʦ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, 

ʧʦʢʘ ʨʘʟʤʝʨ ʤʘʩʢʠ ʥʝ ʙʫʜʝʪ ʤʝʥʴʰʝ u.  
 

 
ʈʠʩʫʥʦʢ 1. ʄʘʩʢʘ ʜʣʷ ʧʦʠʩʢʘ ʣʠʮʘ 

 

2. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʟʨʘʯʢʦʚ, ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʨʪʘ ʠ ʥʦʩʘ, ʘ 

ʪʘʢʞʝ  ʢʦʦʨʜʠʥʘʪʳ ʜʨʫʛʠʭ ʘʥʪʨʦʧʦʤʝʪʨʠʯʝʩʢʠʭ ʪʦʯʝʢ. ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ 

ʦʧʨʝʜʝʣʷʶʪʩʷ  ʢʦʦʨʜʠʥʘʪʳ  ʣʠʮʝʚʳʭ  ʵʣʝʤʝʥʪʦʚ  ʥʘ  ʠʟʦʙʨʘʞʝʥʠʠ.  ɼʣʷ  ʵʪʦʛʦ  
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ʊʫʭʪʘʩʠʥʦʚ ʄ.ʊ., ɼʦʩʘʥʦʚ ʅ.ɽ., ɸʰʠʨʭʘʥʦʚ ɸ.ʂ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ ʧʨʠ... 
 

 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʦʧʨʝʜʝʣʝʥʠʷ ʣʠʮʝʚʳʭ 

ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʩ ʧʦʣʫʪʦʥʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ, ʠʩʭʦʜʥʦʝ ʮʚʝʪʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʦʣʫʪʦʥʦʚʦʝ: 

ijijijij B.G.R.Gray ³+³+³= 11059030 , 

ʛʜʝ ijijij B,G,R  ï ʟʥʘʯʝʥʠʷ ʢʘʥʘʣʦʚ ʧʨʦʚʝʨʷʝʤʦʛʦ ʧʠʢʩʝʣʷ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ  

j,i , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʘʩʥʦʤʫ, ʟʝʣʝʥʦʤʫ ʠ ʛʦʣʫʙʦʤʫ ʮʚʝʪʘʤ.  

ɸʧʨʠʦʨʠ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʛʣʘʟʘ ʯʝʣʦʚʝʢʘ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʦʙʣʘʩʪʷʤʠ 

ʣʙʘ ʠ ʱʝʢ. ʇʦʵʪʦʤʫ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʧʨʦʝʢʮʠʡ ʦʧʨʝʜʝʣʷʶʪʩʷ ʣʠʥʠʠ ʣʙʘ ʠ ʱʝʢ. ɼʘʣʝʝ, ʜʣʷ ʧʦʠʩʢʘ ʟʨʘʯʢʦʚ ʦʙʣʘʩʪʴ 

ʛʣʘʟ ʜʝʣʠʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ (ʣʝʚʘʷ ʠ ʧʨʘʚʘʷ), ʠʩʧʦʣʴʟʫʷ ʚʝʨʪʠʢʘʣʴʥʳʝ 

ʧʨʦʝʢʮʠʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʚʳʜʝʣʷʝʪ ʦʙʣʘʩʪʠ 

ʛʣʘʟ ʥʘ ʜʚʝ ʯʘʩʪʠ (ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ). ɺʳʜʝʣʝʥʥʳʝ ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʥʘ ʙʠʥʘʨʥʳʝ. ʊʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʨʦʝʢʮʠʡ ʜʣʷ ʙʠʥʘʨʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʦʩʠ ʥʠʞʥʝʛʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʠ ʦʩʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ ʦʧʨʝʜʝʣʷʝʪ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʮʝʥʪʨʘ ʟʨʘʯʢʘ, ʘ ʦʩʴ ʚʝʨʭʥʝʛʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ 

ï ʫʨʦʚʝʥʴ ʙʨʦʚʝʡ.   

ʇʦʩʣʝ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʝʤ ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ ʥʦʩʘ ʠ ʨʪʘ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʝʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʨʘʯʢʘʤʠ ʠʤʝʝʪ ʟʥʘʯʝʥʠʝ W, ʪʦ 

ʚʳʩʦʪʘ H ʦʙʣʘʩʪʠ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʥʦʩ ʠ ʨʦʪ, ʨʘʚʥʘ H=1,5*W.  

ɼʘʣʝʝ, ʥʘʡʜʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʣʠʥʠʶ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥ ʨʦʪ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʟʥʘʯʝʥʠʷʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ. 

ʄʠʥʠʤʘʣʥɹʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ 

ʣʠʥʠʶ ʨʪʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ. ɸʙʩʮʠʩʩʘ ʪʦʯʢʠ, ʷʚʣʷʶʱʝʡʩʷ ʮʝʥʪʨʦʤ ʨʪʘ, 

ʩʦʚʧʘʜʘʝʪ ʩ ʩʝʨʝʜʠʥʦʡ ʦʪʨʝʟʢʘ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ ʟʨʘʯʢʦʚ: 

öö
÷

õ
ææ
ç

å -
+=

2

__

_

eyelefteyeright

eyeleftmouth

XX
XX .        (4) 

ʆʨʜʠʥʘʪʘ ʢʦʥʯʠʢʘ ʥʦʩʘ ʪʘʢʞʝ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʠʥʪʝʛʨʘʣʴʥʳʭ 

ʧʨʦʝʢʮʠʡ, ʘ ʘʙʩʮʠʩʩʘ ʨʘʚʥʘ ʘʙʩʮʠʩʩʝ ʪʦʯʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʮʝʥʪʨʫ ʨʪʘ: 

Xnose=Xmouth.                                 (5) 

ʆʙʱʘʷ ʩʭʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʘ ʠʥʪʝʛʨʘʣʴʥʳʭ ʧʨʦʝʢʮʠʡ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 2. ʀʟ ʩʭʝʤʳ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʦʙʣʘʩʪʴ ʣʠʮʘ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʯʘʩʪʠ: ʦʙʣʘʩʪʠ ʣʝʚʦʡ 

ʙʨʦʚʠ ʠ ʛʣʘʟʘ, ʧʨʘʚʦʡ ʙʨʦʚʠ ʠ ʛʣʘʟʘ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʴ ʨʪʘ. ʇʦʩʣʝ ʥʘʭʦʞʜʝʥʠʷ 

ʧʨʠʟʥʘʢʦʚ ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʠʭ ʢʦʦʨʜʠʥʘʪʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʭ 

ʩʠʤʤʝʪʨʠʯʥʦʩʪʠ. ʅʘʧʨʠʤʝʨ, ʥʦʩ ʠ ʨʦʪ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʣʠʥʠʠ, ʠ ʵʪʘ ʣʠʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʮʝʥʪʨʝ ï ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ 

ʛʣʘʟ.  ʊʘʢʞʝ  ʫʪʦʯʥʷʝʪʩʷ  ʚʝʨʪʠʢʘʣʴʥʳʡ   ʦʪʨʝʟʦʢ,  ʩʦʝʜʠʥʷʶʱʠʡ   ʥʦʩ   ʠ  ʨʦʪ,  
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ʊʫʭʪʘʩʠʥʦʚ ʄ.ʊ., ɼʦʩʘʥʦʚ ʅ.ɽ., ɸʰʠʨʭʘʥʦʚ ɸ.ʂ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ ʧʨʠ... 
 

 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʡ ʦʪʨʝʟʢʫ, ʩʦʝʜʠʥʷʶʱʝʤʫ ʣʝʚʳʡ ʠ ʧʨʘʚʳʡ ʛʣʘʟʘ (ʙʨʦʚʠ). 

ɼʘʣʝʝ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʦʪʨʝʟʦʢ ʛʣʘʟ, ʧʘʨʘʣʣʝʣʴʥʳʡ ʦʪʨʝʟʢʫ, 

ʩʦʝʜʠʥʷʶʱʝʤʫ ʙʨʦʚʠ (ʨʠʩ. 3).  

 
ʈʠʩʫʥʦʢ 2. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʣʠʮʘ 

 

 
ʈʠʩʫʥʦʢ 3. ʉʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʣʠʥʠʤ̫ʠ. 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ. ɼʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʤʦʜʝʣʠ ʘʣʛʦʨʠʪʤʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ ʥʘ ʷʟʳʢʝ Delphi. 

ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʚʝʨʝʥʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʧʦ ʠʟʦʙʨʘʞʝʥʠʶ ʣʠʮʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʝʥʳ ʪʦʯʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

ɺʨʝʤʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʘʥʘʣʠʟʝ ʮʚʝʪʘ ʢʦʞʠ ʚ 

ʮʚʝʪʦʚʦʡ ʤʦʜʝʣʠ RGB, ʥʘ ʢʦʤʧʴʶʪʝʨʝ Pentium IV (2,4 ʄɻʮ) ʩʦʩʪʘʚʠʣʦ 0,2 

ʩʝʢʫʥʜ ʜʣʷ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʤʝʨʦʤ 160Ĭ160 ʧʠʢʩʝʣʝʡ (ʨʘʟʤʝʨ ʦʙʣʘʩʪʠ ʣʠʮʘ 

70Ĭ80 ʧʠʢʩʝʣʝʡ).  

ɺʨʝʤʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʤʝʪʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʘʥʘʣʠʟʝ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʦʨʨʝʣʷʮʠʠ (ʂʂ), ʩʦʩʪʘʚʠʣʦ 1,6 ʩʝʢʫʥʜ ʜʣʷ ʪʦʛʦ ʞʝ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʅʝʜʦʩʪʘʪʦʢ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʚʳʯʠʩʣʝʥʠʡ (ʘ ʟʥʘʯʠʪ ʠ ʚʨʝʤʝʥʠ). ʅʦ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ ʯʝʨʥʦ-ʙʝʣʳʭ ʠ ʥʝʢʘʯʝʩʪʚʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʷʭ. ɸ 

ʪʘʢʞʝ ʵʪʦʪ ʤʝʪʦʜ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʣʠʮ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ ʝʩʣʠ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ ʠʤʝʝʪʩʷ ʪʦʣʴʢʦ 

ʦʜʥʦ  ʣʠʮʦ, ʪʦ  ʜʦ ʜʦʩʪʠʞʝʥʠʷ  ʤʘʢʩʠʤʘʣʴʥʦʛʦ  ʩʭʦʜʩʪʚʘ  ʩʨʘʚʥʠʚʘʝʤʦʡ  ʯʘʩʪʠ  



 29 

ɸ.ʗ ʩ ʘ ʫ ʠ  ʫ ʥ ʠ ʚ ʝ ʨ ʩ ʠ ʪ ʝ ʪ ʽ ʥ ʽש ʭ ʘ ʙ ʘ ʨ ʰ ʳ ʩʳ, ˉ3, 2012 
 

ʊʫʭʪʘʩʠʥʦʚ ʄ.ʊ., ɼʦʩʘʥʦʚ ʅ.ɽ., ɸʰʠʨʭʘʥʦʚ ɸ.ʂ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ ʧʨʠ... 
 

 

ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʤʘʩʢʦʡ ʟʥʘʯʝʥʠʷ ʂʂ ʪʦʣʴʢʦ ʚʦʟʨʘʩʪʘʶʪ (ʨʠʩ. 4). ʕʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ ʂʂ ʧʨʝʚʳʰʘʶʪ ʧʦʨʦʛ q.  ʕʪʦ ʥʘʤ 
ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʤʝʥʴʰʠʪʴ ʟʘʪʨʘʪʫ ʚʨʝʤʝʥʠ ʥʘ ʦʙʨʘʙʦʪʢʫ. ʊʦ ʝʩʪʴ, ʤʦʞʥʦ 

ʙʫʜʝʪ ʦʩʪʘʥʦʚʠʪʴ ʧʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʚ ʤʦʤʝʥʪʝ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʂʂ ʦʪ 

ʙʦʣʴʰʦʛʦ ʢ ʤʝʥʴʰʝʤʫ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ, ʚʨʝʤʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʚ ʜʚʘ ʨʘʟʘ.    

 
ʈʠʩʫʥʦʢ  4. ɻʨʘʬʠʢ ʂʂ ʧʦ ʤʘʩʢʘʤ. 

 

ɽʩʣʠ ʠʩʭʦʜʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʮʚʝʪʥʦʝ, ʪʦ ʤʦʞʥʦ ʝʱʝ ʙʦʣʝʝ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤ. ɼʣʷ ʵʪʦʛʦ ʩ ʧʦʤʦʱʴʶ ʚʳʜʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʮʚʝʪʘ 

ʢʦʞʠ ʯʝʣʦʚʝʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʦʙʣʘʩʪʴ ʧʦʠʩʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʙʫʜʝʪ 

ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

 ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʤʝʪʦʜʦʚ ʚʳʯʠʩʣʝʥʳ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʦʜʦʙʠʷ (ʂʇ) 7 ʬʦʪʦʧʦʨʪʨʝʪʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʙʦʠʭ ʤʝʪʦʜʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʪʘʙʣ.1 ʠ 2. 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʚ ʤʝʪʦʜʝ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʂʇʤʘʢʩ=98,41, 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʂʇʤʠʥ=93,86, ʘ ʠʭ ʨʘʟʥʠʮʘ ʨʘʚʥʘ ʂʇʤʘʢʩ-ʂʇʤʠʥ=4,55. 

ɺʦ ʚʪʦʨʦʤ ʤʝʪʦʜʝ, ʪ.ʝ. ʚ ʤʝʪʦʜʝ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʘʥʘʣʠʟʝ ʂʂ,  ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʂʇʤʘʢʩ=84,48, ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʂʇʤʠʥ=55,16, ʘ ʠʭ ʨʘʟʥʠʮʘ 

ʨʘʚʥʘ ʂʇʤʘʢʩ-ʂʇʤʠʥ =29,32. 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʡ ʚʳʚʦʜ. ʇʨʠ ʩʨʘʚʥʝʥʠʠ 

ʬʦʪʦʧʦʨʪʨʝʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʩ ʙʦʣʴʰʦʡ ʚʨʝʤʝʥʥʦʡ ʨʘʟʥʠʮʝʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʘʭ. ɿʜʝʩʴ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʩʨʘʚʥʝʥʠʠ ʬʦʪʦʧʦʨʪʨʝʪʦʚ, ʩʜʝʣʘʥʥʳʭ ʩ ʥʝʙʦʣʴʰʦʡ 

ʨʘʟʥʠʮʝʡ ʚʦ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʘʥʘʣʠʟʝ ʂʂ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʝ ʪʨʝʙʫʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ 

ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʣʠʮʘ, ʠ ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʦʧʝʨʘʮʠʡ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ. ʇʨʠʤʝʥʝʥʠʝ ʪʘʢʦʛʦ ʨʦʜʘ ʤʝʪʦʜʦʚ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʨʝʞʠʤʝ çʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠè. 
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ʊʘʙʣʠʮʘ 1. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʜʦʙʠʷ (ʚ %) ʤʝʞʜʫ 

ʬʦʪʦʧʦʨʪʨʝʪʘʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ 
ʅʦʤʝʨ 

ʬʦʪʦʧʦʨʪʨʝʪʘ 

1 2 3 4 5 6 7 

1 100        

2 98,07  100       

3 97,39  96,59  100       

4 94,77  94,2  98,18  100     

5 96,93  95,91  98,41  96,93  100    

6 97,5  97,27  98,18  93,86  97,73  100   

7 97,95  97,84  98,07  96,14  97,61  97,16  100  

 

ʊʘʙʣʠʮʘ 2. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʜʦʙʠʷ (ʚ %)  ʤʝʞʜʫ 

ʬʦʪʦʧʦʨʪʨʝʪʘʤʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʯʝʣʦʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʂʂ 
ʅʦʤʝʨ 

ʬʦʪʦʧʦʨʪʨʝʪʘ 

 

1 

 

2 

 

3 

 

4 

 

5 

 

6 

 

7 

1 100        

2 80,47  100       

3 67,32  63,59  100      

4 72,58  72,79  70,84  100     

5 76,77  84,48  57,29  67,11  100    

6 60,27  60,06  56,04  81,05  61,29  100   

7 70,52  73,53  55,16  69,02  77,33  70,84  100  

 

ɿʘʢʣʶʯʝʥʠʝ. ʆʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʘʣʛʦʨʠʪʤʦʚ ʚʳʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʮʘ. ʕʪʠ 

ʘʣʛʦʨʠʪʤʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʦʚʦʝ ʨʝʰʝʥʠʝ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʠʟʦʙʨʘʞʝʥʠʷ ʣʠʮʘ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʣʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠ ʧʨʦʛʨʘʤʤʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʚ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ, ʢʦʥʪʨʦʣʝ ʜʦʩʪʫʧʘ, ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʠ, ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʝʣʦʚʝʢʘ ʧʦ 

ʙʘʟʝ ʜʘʥʥʳʭ. 
 

ʃʀʊɽʈɸʊʋʈɸ 

1. ɹʦʣʣ ʈ.ʄ., ʂʦʥʥʝʣ ɼʞ.ʍ., ʇʘʥʢʘʥʪʠ ʐ. ʠ ʜʨ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʙʠʦʤʝʪʨʠʠ. ï ʄ.: ʊʝʭʥʦʩʬʝʨʘ, 2007. ï 

368 ʩ. 
2. ʂʫʭʘʨʝʚ ɻ.ɸ. ɹʠʦʤʝʪʨʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ: ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ï 

ʉʇʙ.: ʇʦʣʠʪʝʭʥʠʢʘ, 2001. ï 240 ʩ. 

3. ʉʘʤʘʣʴ ɼ.ʀ. ɸʣʛʦʨʠʪʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʯʝʣʦʚʝʢʘ ʧʦ ʬʦʪʦʧʦʨʪʨʝʪʫ ʥʘ ʦʩʥʦʚʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 
ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ: ɼʠʩʩ é ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ʄʠʥʩʢ: ʀʥʩʪʠʪʫʪ ʪʝʭʥʠʯʝʩʢʦʡ ʢʠʙʝʨʥʝʪʠʢʠ ʅɸʅ 

ɹʝʣʘʨʫʩʴ, 2002. ï 166 ʩ. 

4. ʊʫʭʪʘʩʠʥʦʚ ʄ.ʊ. ɸʣʛʦʨʠʪʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟʦʙʨʘʞʝʥʠʡ ʣʠʮʘ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 
ʣʠʯʥʦʩʪʠ ʯʝʣʦʚʝʢʘ: ɸʚʪʦʨʝʬ. ʜʠʩé ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ. ï ʊʘʰʢʝʥʪ: ʀʥ-ʪ ʤʘʪʝʤ. ʠ ʠʥʬʦʨʤ. 

ʪʝʭʥʦʣʦʛʠʡ, 2007. ï 22 ʩ. 

5. Peer P., Solina F. An Automatic Human Face Detection Method, Proceedings of Computer Vision Winter 
Workshop, Ed. N. Br¨andle, pp. 122ï130, Rastenfeld, Austria, 1999. 

6. ʌʘʟʳʣʦʚ ʐ.ʍ., ʄʠʨʟʘʝʚ ʅ.ʄ., ʊʫʭʪʘʩʠʥʦʚ ʄ.ʊ. ʆʙ ʦʜʥʦʤ ʘʣʛʦʨʠʪʤʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʣʠʮʘ ʠ ʢʦʦʨʜʠʥʘʪ ʟʨʘʯʢʦʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ // ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 
ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ: ɼʦʢʣʘʜʳ 13-ʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʄʄʈʆï13), ʄʦʩʢʚʘ, 2007, ï

ʉ.409-411. 



 31 

ɸ.ʗ ʩ ʘ ʫ ʠ  ʫ ʥ ʠ ʚ ʝ ʨ ʩ ʠ ʪ ʝ ʪ ʽ ʥ ʽש ʭ ʘ ʙ ʘ ʨ ʰ ʳ ʩʳ, ˉ3, 2012 
 

 

ɸ.ʅ.ɹɸʍʊʀɹɸɽɺ  
ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש  ʜʦʢʪʦʨʳ, ʧʨʦʬʝʩʩʦʨ 

 

ɸ.ɾ.ɹɸʊʓʈɹɽʂʆɺɸ  
ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʤʘʛʠʩʪʨʘʥʪʳ 

 

ɾʆנɸʈʓ ʕʅɽʈɻɽʊʀʂɸʃʓפ  ʉᴄʋʃɽʃɽʈɼɯר  ʊʆʊ  ɹɸʉʇɸʁʊʓʅ  

ɹʆʃɸʊʊɸʈɼʓ  ɼɽʌʆʈʄɸʎʀʗʃɸʋ  ʂɽɿɯʅɼɽɻɯ ʊʋʈɸ  

ʄɸʈʊɽʅʉʀʊʊɯʂ  ʊתʈʃɽʅʋɻɽ  ᴄʉɽʈɯ 
 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʣʠʷʥʠʝ ʥʝʡʪʨʦʥʥʳʭ ʣʫʯʝʡ ʥʘ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʥʝʨʞʘʚʝʶʱʠʭ ʩʪʘʣʝʡ. 

 

In given article properties of stainless steels are considered influence of neutron beams on 

mechanical. 

 
12ʍ18ʅ10ʊ ʙʦʣʘʪʪʳϬ ʤʝʭʘʥʠʢʘʣʳϨ Ϩʘʩʠʝʪʽʥʝ ʥʝʡʪʨʦʥ ʩϸʫʣʝʩʽʥʽϬ ϸʩʝʨʽ 

INSTRON-1195 ʩʦʟʫ ʩʳʥʘʫ ʤʘʰʠʥʘʩʳʥʜʘ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ 

ʞᴅʥʝ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ 12ʍ18ʅ10ʊ ʙʦʣʘʪʪʳש ʩʦʟʫ ʜʠʘʛʨʘʤʤʘʣʘʨʳ ʘʣʳʥʜʳ  (1- 

ʩʫʨʝʪ). 

ɹײʜʘʥ ʙʘʩץʘ ʩʫʨʝʪʪʝ -ʤʘʨʪʝʥʩʠʪ ʬʘʟʘʥʳש ʞʠʥʘץʪʘʣʫ ץʠʩʳץʪʘʨʳ ʜʘ 

ʢᴇʨʩʝʪʽʣʛʝʥ. 1ʘ ʞᴅʥʝ 1ʛ ʩʫʨʝʪʪʝʨʜʝʥ -ʬʘʟʘʥʳװ שʣʛʽ ײʟʳʥʜʳסʳ ʙʦʡʳʥʰʘ 

ᴇʟʛʝʨʫ ʤᴇʣʰʝʨʽʥ ʢᴇʨʫʛʝ ʙʦʣʘʜʳ. ɸʣ 1ʙ ʞᴅʥʝ 1ʚ ʩʫʨʝʪʪʝʨʜʝʥ ʤʘʨʪʝʥʩʠʪʪʽש 

ʰʝʡʢʘʜʘסʳ ᴇʟʛʝʨʽʩʽʥ ʙʘץʳʣʘʫסʘ ʙʦʣʘʜʳ.  
 

 
 

ʘ ï ʩᴅʫʣʝʣʝʥʙʝʛʝʥ װʣʛʽ; ʙ ï ʬʣʶʝʥʩʽ  ʅ/ʩʤ2 ʙʦʣʘʪʳʥ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ;  ʚï 

ʬʣʶʝʥʩʽ  ʅ/ʩʤ2 ʙʦʣʘʪʳʥ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ;  ʛ ï ʬʣʶʝʥʩʽ  ʅ/ʩʤ2 ʙʦʣʘʪʳʥ 

ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ 

1-ʩʫʨʝʪ. ʅʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ ʞᴅʥʝ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ 12ʍ18ʅ10ʊ ʙʦʣʘʪ װʣʛʽʣʝʨʜʝʛʽ -

ʬʘʟʘʥʳש ʞʠʥʘץʪʘʣʫ ʞᴅʥʝ ʩʦʟʳʣʫ ʜʠʘʛʨʘʤʤʘʩʳ      (V=0,5 ʤʤ/ʤʠʥ, ʊʩʳʥ=200ʉ ) 
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ɹʘʭʪʠʙʘʝʚ ɸ.ʅ., ɹʘʪʳʨʙʝʢʦʚʘ ɸ.ɾ. ɾʦסʘʨʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʩᴅʫʣʝʣʝʨʜʽש ʪʦʪ ʙʘʩʧʘʡʪʳʥ ʙʦʣʘʪʪʘʨʜʳ...   
 

 

ʉʦʟʳʣʫ ʢʝʟʽʥʜʝʛʽ 12ʍ18ʅ10ʊ ʙʦʣʘʪ ϮʣʛʽʥʽϬ ʜʠʘʤʝʪʨʽʥʽϬ Ϻʟʛʝʨʽʩʽ 

       2-ʩʫʨʝʪʪʝ ʩʦʟʳʣʫ ʢʝʟʽʥʜʝʛʽ ʙʦʣʘʪ װʣʛʽʣʝʨʜʽש ʜʠʘʤʝʪʨʽʥʽש ᴇʟʛʝʨʫ 

 ʪʘʫץʪʘʨʳ ʢʝʣʪʽʨʽʣʛʝʥ. ʆʣʘʨʜʳ ñʰʳʥò ʩʦʟʳʣʫ ʜʠʘʛʨʘʤʤʘʩʳʥ [1] ʘʥʳץʠʩʳץ

 ,ɸ) שʳʥʳסʰ ʘʡʤʘװ ʨʣʽװʪ שʣʛʽʥʽװ ʢᴇʤʝʛʽʤʝʥ שʘ ʙʦʣʘʜʳ. ʆʕʕ-ʜʽסʦʣʜʘʥʫץ ʰʽʥװ

ɺ ʞᴅʥʝ ʉ) ʜʠʘʤʝʪʨʽʥʽש ᴇʛʝʨʽʩʽ ʙʘץʳʣʘʥʜʳ (3-ʩʫʨʝʪ). 2-ʩʫʨʝʪʪʝ ʙʝʨʽʣʛʝʥʜʝʨʜʽ 

ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʜʝʬʦʨʤʘʮʠʷ װʣʛʽʥʽש ʪװʨʣʽ ʞײʤʳʩ ʘʡʤʘסʳʥʜʘ ʪװʨʣʽʰʝ 

ᴇʪʝʪʽʥʜʽʛʽʥ ʘʡʪʫסʘ ʙʦʣʘʜʳ. ʄʳʩʘʣʳ, ɸ ʥװʢʪʝʩʽʥʜʝ ʜʠʘʤʝʪʨ ʘʟʘʡʩʘ, ɺ ʞᴅʥʝ ʉ 

ʥװʢʪʝʩʽʥʜʝ ʜʠʘʤʝʪʨ ʤװʣʜʝ ᴇʟʛʝʨʤʝʡʜʽ. ɹײʣ ץʦʨʳʪʳʥʜʳʥʳ 4-ʩʫʨʝʪʪʝʛʽ 

ʵʢʩʪʝʥʟʠʦʤʝʪʨ ʢᴇʤʝʛʽʤʝʥ ʘʣʳʥסʘʥ װʣʛʽʥʽש ʙʘʨʣʳײ ץʟʳʥʜʳסʳ ʙʦʡʳʥʰʘ 

ʜʠʘʤʝʪʨʽʥʽש ᴇʟʛʝʨʽʩʽ ʜʝ ʜᴅʣʝʣʜʝʡʜʽ. 
 

 
ʘ ï ʩᴅʫʣʝʣʝʥʙʝʛʝʥ װʣʛʽ; ʙ ï ʬʣʶʝʥʩʽ  ʅ/ʩʤ2 ʙʦʣʘʪʳʥ 

ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ 

2-ʩʫʨʝʪ. 12ʍ18ʅ10ʊ ʙʦʣʘʪ װʣʛʽ ʜʠʘʤʝʪʨʽʥʽװ שʰ ʘʡʤʘסʳʥʜʘסʳ ʧʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ 

ʧʨʦʮʝʩʽ ʢʝʟʽʥʜʝʛʽ ᴇʟʛʝʨʽʩʽ. (ɸ ï ʰʝʡʢʘ, ɺ ʞᴅʥʝ ʉ ï ʝʨʢʽʥ ʘʡʤʘץʪʘʨ) 
 

      ɽʛʝʨ ʜʝ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ ʞᴅʥʝ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ 12ʍ18ʅ10ʊ 
ʙʦʣʘʪ װʣʛʽʣʝʨʜʽש ʪװʨʣʽ װʰ ʘʡʤʘץʪʘʨʳʥʳש ʜʠʘʤʝʪʨʣʝʨʽʥʽש ᴇʟʛʝʨʽʩʽʥ 

ʩʘʣʳʩʪʳʨʘʪʳʥ ʙʦʣʩʘץ, ʩᴅʫʣʝʣʝʥʛʝʥ ʙʦʣʘʪʪʘ ʩᴅʫʣʝʣʝʥʙʝʛʝʥʛʝ ץʘʨʘסʘʥʜʘ 

ʜʠʘʤʝʪʨ ᴇʟʛʝʨʽʩ ץʘʥʜʘʡ ʜʘ ʙʽʨ ʙʝʣʛʽʣʽ ʫʘץʳʪ ʤʝʟʝʪʽʥʝ ʜʝʡʽʥ ʙʽʨʪʝʢʪʽ ᴇʟʛʝʨʝʜʽ 

ʜʝ, ʩʦʜʘʥ ʢʝʡʽʥ ʘʡʤʘץʪʘʨʜʳש ʙʽʨʽʥʜʝ ʜʠʘʤʝʪʨ [2]  ʢװʨʪ ʘʟʘʷʜʳ. ʆʩʳ ʦʨʳʥ 

ʰʝʡʢʘ ʜʝʧ ʘʪʘʣʘʜʳ. 

 
3-ʩʫʨʝʪ. 12ʍ18ʅ10ʊ ʮʠʣʠʥʜʨʣʽʢ ʙʦʣʘʪ װʣʛʽʜʝʛʽ ʜʠʘʤʝʪʨʣʝʨʽ ᴇʣʰʝʥʽʧ ʦʪʳʨסʘʥ ɸ, ɺ ʞᴅʥʝ ʉ 

ʘʡʤʘץʪʘʨʳ 
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ɹʘʭʪʠʙʘʝʚ ɸ.ʅ., ɹʘʪʳʨʙʝʢʦʚʘ ɸ.ɾ. ɾʦסʘʨʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʩᴅʫʣʝʣʝʨʜʽש ʪʦʪ ʙʘʩʧʘʡʪʳʥ ʙʦʣʘʪʪʘʨʜʳ...   
 

 

 
 

4-ʩʫʨʝʪ. ʇʣʘʩʪʠʢʘʣʳץ ʜʝʬʦʨʤʘʮʠʷ ʥᴅʪʠʞʝʩʽʥʜʝ 12ʍ18ʅ10ʊ ʙʦʣʘʪ װʣʛʽʥʽש ʙʘʨʣʳײ ץʟʳʥʜʳסʳ 

ʙʦʡʳʥʰʘ ʜʠʘʤʝʪʨʽʥʽש ᴇʟʛʝʨʽʩʽ: ʘ ï ʩᴅʫʣʝʣʝʥʙʝʛʝʥ;   ʙ ï ʬʣʶʝʥʩʽ   ʅ/ʩʤ2 ʙʦʣʘʪʳʥ ʥʝʡʪʨʦʥʜʘʨʤʝʥ 

ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ 

 ʢʪʝʣʝʨʛʝ ʩᴅʡʢʝʩװʳ ʩʘʥʜʘʨ ʩʦʟʫ ʤʝʟʝʪʪʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ ʞᴅʥʝ ʦʣʘʨ 2-ʩʫʨʝʪʪʝʛʽ ʥסʪʘʨʜʘץʠʩʳפ      

ʢʝʣʝʜʽ. 

 

12ʍ18ʅ10ʊ ʙʦʣʘʪʪʳϬ ñʰʳʥò ʩʦʟʳʣʫ ϨʠʩʳϨʪʘʨʳ 
5-ʩʫʨʝʪʪʝ ʩᴅʫʣʝʣʝʥʛʝʥ ʞᴅʥʝ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ װʣʛʽʣʝʨʜʽש ñʰʳʥò ʩʦʟʳʣʫ 

ʜʠʘʛʨʘʤʤʘʩʳ ʢʝʣʪʽʨʽʣʛʝʥ. פʠʩʳץʪʘʨ ñʢʝʨʥʝʫ-ײʟʘʨʫò ʢʦʦʨʜʠʥʘʪʪʘʨʳʥʜʘ 

ʪײʨסʳʟʳʣסʘʥ. ʆʩʳ ʞʝʨʜʝ ʩʘʣʳʩʪʳʨʫ װʰʽʥ ʰʘʨʪʪʳ ʜʠʘʛʨʘʤʤʘʣʘʨ [3]  

ʢʝʣʪʽʨʽʣʛʝʥ. 

 

 
5-ʩʫʨʝʪ. 12ʍ18ʅ10ʊ ʙʦʣʘʪ װʣʛʽʥʽש ʰʳʥ ʞᴅʥʝ ʠʥʞʝʥʝʨʣʽʢ ʩʦʟʳʣʫ ʜʠʘʛʨʘʤʤʘʣʘʨʳ   ʘ ï 

ʩᴅʫʣʝʣʝʥʙʝʛʝʥ װʣʛʽ;   ʙ ï ʬʣʶʝʥʩʽ  ʅ/ʩʤ2 ʙʦʣʘʪʳʥ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ;  ʚ ï 

ʬʣʶʝʥʩʽ  ʅ/ʩʤ2 ʙʦʣʘʪʳʥ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ;  ʛ ï ʬʣʶʝʥʩʽ  ʅ/ʩʤ2 ʙʦʣʘʪʳʥ 

ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ װʣʛʽ 
 

   ʅʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ ʞᴅʥʝ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ ʙʦʣʘʪ װʣʛʽʣʝʨʜʽש ʠʥʞʝʥʝʨʣʽʢ 
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ɹʘʭʪʠʙʘʝʚ ɸ.ʅ., ɹʘʪʳʨʙʝʢʦʚʘ ɸ.ɾ. ɾʦסʘʨʳ ʵʥʝʨʛʝʪʠʢʘʣʳץ ʩᴅʫʣʝʣʝʨʜʽש ʪʦʪ ʙʘʩʧʘʡʪʳʥ ʙʦʣʘʪʪʘʨʜʳ...   
 

 

ʞᴅʥʝ ʰʳʥ ʜʠʘʛʨʘʤʤʘʣʘʨʳʥ ʪʘʣʜʘʫ ʥᴅʪʠʞʝʩʽʥʜʝ ʘʣʳʥסʘʥ ʤᴅʣʽʤʝʪʪʝʨ 1-ʢʝʩʪʝʜʝ 

ʢʝʣʪʽʨʽʣʛʝʥ. 
1-ʢʝʩʪʝ. ʅʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʛʝʥ ʞᴅʥʝ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ 12ʍ18ʅ10ʊ  װʣʛʽʥʽש 

ʤʝʭʘʥʠʢʘʣʳץ ʩʠʧʘʪʪʘʤʘʣʘʨʳ 

 
1-ʢʝʩʪʝʜʝʛʽ ʢʝʣʪʽʨʽʣʛʝʥʜʝʨʜʽ ʪʘʣʜʘʡ ʦʪʳʨʳʧ, ʥʝʡʪʨʦʥʜʳץ ʩᴅʫʣʝʣʝʥʫ 

ʥᴅʪʠʞʝʩʽʥʜʝ ʘץץʳʰʪʳץʪʳש ʰʝʛʽ ʤʝʥ ץʠʨʘʫ ʢʝʨʥʝʫʽ ʙʽʨʥʝʰʝ ʝʩʝ ʘʨʪʘʜʳ, ʦʩʳ 

ʢʝʟʜʝ ʙʝʨʽʢʪʽʢ ʰʝʛʽ ʽʩ-ʞװʟʽʥʜʝ ᴇʟʛʝʨʤʝʡʜʽ. ʉᴅʫʣʝʣʝʥʛʝʥ װʣʛʽʣʝʨʜʽש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ʜʝʬʦʨʤʘʮʠʷʩʳ ʩᴅʫʣʝʣʝʥʙʝʛʝʥʛʝ ץʘʨʘסʘʥʜʘ ʘʟʘʷʜʳ. ʆʩʳ ʢʝʟʜʝ 

ʙʦʣʘʪ װʣʛʽʣʝʨʜʽץ שʠʨʘʫ װʰʽʥ ʞײʤʩʘʣסʘʥ ʞײʤʳʩ ʩᴅʫʣʝʣʝʥʫ ʜʦʟʘʩʳ [4]  ʘʨʪץʘʥ 

ʩʘʡʳʥ ʘʟʘʷʜʳ. (ɸ ʞײʤʳʩʪʳ -ʬʘʟʘʥʳש ʪװʟʽʣʝ ʙʘʩʪʘʫ ʤʝʟʝʪʽʥʝ ʜʝʡʽʥʛʽ 

ñʞװʢʪʝʤʝ-ײʟʘʨʫò ץʠʩʳסʳʥʳש ʘʩʪʳʥʜʘסʳ ʘʫʜʘʥ ʨʝʪʽʥʜʝ ʘʥʳץʪʘʜʳ). 

ʉʦʥʜʘʡ-ʘ1 ,ץ-ʢʝʩʪʝʜʝ ʩᴅʫʣʝʣʝʥʛʝʥ ʞᴅʥʝ ʩᴅʫʣʝʣʝʥʙʝʛʝʥ ʙʦʣʘʪ װʣʛʽʣʝʨʜʝʛʽ 

ʜʝʬʦʨʤʘʮʠʷ ʤʘʨʪʝʥʩʠʪʽʥʽש ʞʠʥʘץʪʘʣʫʳ ʤʝʥ ʪװʟʽʣʫ ʢʝʟʝשʜʝʨʽ ʩʠʧʘʪʪʘʣסʘʥ. 

1-ʢʝʩʪʝʜʝ ʞᴅʥʝ 1-ʩʫʨʝʪʪʝ ʢʝʣʪʽʨʽʣʛʝʥ ʥᴅʪʠʞʝʣʝʨʛʝ ʩװʡʝʥʝ ʦʪʳʨʳʧ, 

12ʍ18ʅ10ʊ ʙʦʣʘʪʪʳ ʥʝʡʪʨʦʥʜʘʨʤʝʥ ʩᴅʫʣʝʣʝʥʜʽʨʛʝʥʥʝʥ ʢʝʡʽʥ ʦʣʘʨʜʘ -

ʤʘʨʪʝʥʩʠʪ ʬʘʟʘʥʳש ʪװʟʽʣʫ ײץʙʳʣʳʩʳʥ ʪʫʜʳʨʫ װʰʽʥ ʘʟ  ʜʝʬʦʨʤʘʮʠʷʩʳ ץʘʞʝʪ 

ʙʦʣʘʜʳ. ʌʣʶʝʥʩ ʢᴇʧ ʙʦʣסʘʥ ʩʘʡʳʥ,  ʰʘʤʘʩʳ ʜʘ ʘʟ ʙʦʣʘʜʳ. 
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 ʣʛʽʣʝʨ ʥᴇʤ̔ʨʽ ˉ       510 356 332 92ת            

             ʉʠʧʘʪʪʘʤʘʣʘʨ                         

ʌʣʶʝʥʩ, ʥ/ʩʤ2 0 2.1018 5.1018 2.1020 

ʉʘʣʳʩʪʳʨʤʘʣʳ ʜʝʬʦʨʤʘʮʠʷ ŭ., % 64 44 43 40 

ʃʦʛʘʨʠʬʤʜʽʢ ʜʝʬʦʨʤʘʮʠʷ Ů 0,44 0,39 0,41 0,34 

ɸץץʳʰʪʳץ ʰʝʛʽ, ů0,2., ʄʇʘ 195 281 301 554 

ʐʘʨʪʪʳ ʘץץʳʰʪʳץ ʰʝʛʽ ůɺ., ʄʇʘ 656 680 692 778 

ʐʳʥ ʘץץʳʰʪʳץ ʰʝʛʽ ůɺ.hʳʥ., ʄʇʘ 1083 1094 1100 1114 

ʐʘʨʪʪʳ ץʠʨʘʫ ʢʝʨʥʝʫʽ ůץʠʨʘʫ., ʄʇʘ 404 447 459 464 

ʐʳʥ ץʳʨʘʫ ʢʝʨʥʝʫʽ ůhʳʥ.ץʠʨʘʫ., ʄʇʘ 1347 1570 1631 1810 

 ʤʳʩʳ ɸ, ɼʞ 6,4 5,9 5,7 5,3ײʠʨʘʫ ʞפ
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ᴆ.ɾ.ɸɹɼʋʄɸʅɸʇʆɺ   
ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ,  

ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʘסʘ ʦץʳʪʫʰʳʩʳ 

 

ɹ.ɸ.ɸʄʀʈʆɺɸ  
ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʤʘʛʠʩʪʨʘʥʪʳ 

 

  ʈʓʐʇɽʅױʈɯʅɼɽɻɯ ɸʄʆʈʌʊʓ ʂʈɽʄʅʀʁɼɯ ɹתʊ פɸɹʓʈʐʓפ

ʊʆɿɸרɼɸʊפɸʅ ʂɽɿɼɽɻɯ פɸʉʀɽʊʊɽʈɯ 
 

ʉʨʘʚʥʝʥʠʝ ʩʚʦʡʩʪʚ ʘʤʦʨʬʥʳʭ ʧʣʝʥʦʢ ʢʨʝʤʥʠʷ, ʥʘʧʳʣʝʥʥʳʭ ʥʦʨʤʘʣʴʥʦ ʠ ʧʦʜ ʫʛʣʦʤ ʢ 

ʧʦʜʣʦʞʢʝ, ʧʦʢʘʟʘʣʦ ʚʣʠʷʥʠʝ çʩʪʦʣʙʯʘʪʦʡè ʤʠʢʨʦʩʪʨʫʢʪʫʨʳ, ʦʙʨʘʟʫʶʱʝʡʩʷ ʚ ʧʦʩʣʝʜʥʦʤ ʩʣʫʯʘʝ, ʥʘ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʦʧʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʣʝʥʦʢ. 

 

Comparison of Properties of amorphous films of the silicon which has been raised dust normally and 

at an angle to a substrate, showed influence of the latter case on electric and optical properties of films. 

 

 ʽʩʪʽʢʪʽʢשʢʝ שʨʽʥʜʝʛʽ ʛʠʜʨʠʜʪʝʣʛʝʥ ʘʤʦʨʬʪʳ ʢʨʝʤʥʠʡʜʽװʪ ץʘʙʳʨʰʳפ

ʙʽʨʪʝʢʩʽʟʜʽʛʽ ʭʠʤʠʷʣʳץ ʙʽʨʪʝʢʩʽʟʜʽʛʽʤʝʥ װʡʣʝʩʝʜʽ. ɾʘסʜʘʡʣʘʨ ץʘʪʘʨʳʥʜʘ ʙײʣ 

ʙʽʨʪʝʢʩʽʟʜʽʢ çʙʘסʘʥʘʣʳè ײץʨʳʣʳʤ ʪᴅʨʽʟʜʽ ʘʥʳץʪʘʣʘʜʳ: ץʘʙʳʨʰʳ0,01 ץ-ʜʝʥ 10 

ʤʢʤ-ʛʝ ʜʝʡʽʥʛʽ ʜʠʘʤʝʪʨʛʝ ʪʝש ʙʦʣסʘʥ çʙʘסʘʥʘʣʘʨʜʘʥè ײץʨʘʣʘʜʳ. ɸʤʦʨʬʪʳ 

 ʘʩʠʝʪʪʝʨʽʥץ שʨʳʣʳʤʳ ʝʣʝʫʣʽ ʜᴅʨʝʞʝʜʝ ʦʥʳײץʤʠʢʨʦ שʪʳץʘʙʳʨʰʳץ

ʘʥʳץʪʘʡʪʳʥʜʳסʳ ʙʝʣʛʽʣʽ. ɸʣʘʡʜʘ ץʘʙʳʨʰʳץʪʳש çʙʘסʘʥʘʣʳè ʤʠʢʨʦײץʨʳʣʳʤʳ 

ʦʥʳש ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ʥʘץʪʳ ץʘʣʘʡ ᴅʩʝʨ ʝʪʝʪʽʥʜʽʛʽ ץʘʟʽʨʛʽ ʢװʥʛʝ ʜʝʡʽʥ 

ʘʥʳץ ʝʤʝʩ. 

ɹײʣ ʞײʤʳʩʪʳש ʤʘץʩʘʪʳ ï çʙʘסʘʥʘʣʳè ײץʨʳʣʳʤʥʳץ שʘʙʳʨʰʳץ ʪװʨʽʥʜʝʛʽ 

ʘʤʦʨʬʪʳ ʢʨʝʤʥʠʡʜʽש ʵʣʝʢʪʨʣʽʢ ʞᴅʥʝ ʦʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʘʥʳץʪʘʫ. 

ɾײʤʳʩʪʘʨʜʘ ʵʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʠʷ ᴅʜʽʩʪʝʨʽʤʝʥ, çᴇʟʜʽʛʽʥʝʥ ץʘʨʘʶè 

ʵʬʬʝʢʪʽ ʥᴅʪʠʞʝʩʽ ʘʨץʳʣʳ Ge-ʜʽש ʘʤʦʨʬʪʳ ץʘʙʳʨʰʘסʳʥʜʘ ץʘʣʳʧʪʳ 

ʢʦʥʜʝʥʩʘʮʠʷ ʙײʨʳʰʳʥʘ ʘʫʳʪץʫ ʘʨץʳʣʳ çʙʘסʘʥʘʣʘʨè ʘʩʪʘʨʣʘʨʳʥʘ 

ʢᴇʣʙʝʫʣʽʢʪʝʨʜʝʥ ʤʠʢʨʦײץʨʳʣʳʤ ʞʘʩʘʣʘʪʳʥʜʳסʳ ʢᴇʨʩʝʪʽʣʛʝʥ. ʂʦʥʜʝʥʩʘʮʠʷ 

ʙײʨʳʰʳʥʳש q ײʣסʘʶʳʤʝʥ çʙʘסʘʥʘʣʘʨʜʳשè ץʠʩʘʶʳ ʜʘ ײʣסʘʷʜʳ, ʦʩʳ ʤʝʟʝʪʪʝ 

ʦʣʘʨ ʽʨʽʣʝʥʝʜʽ ʜʝ, ʙᴇʣʽʥʝ ʙʘʩʪʘʡʜʳ. ɸʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʘʨʜʳש çʙʘסʘʥʘʣʳè 

ʤʠʢʨʦײץʨʳʣʳʤʳʥ ʰʳʥʳʜʘʥ ʞʘʩʘʣסʘʥ ʘʩʪʘʨסʘ ʜʝʡʽʥʛʽ ʙײʨʳʰʧʝʥ ʘʨʘʣʘʩ 

ʢװʡʜʝʥ ʪײʨʘʪʳʥ ץʘʙʳʨʰʳץʪʳ ʪʦʟʘשʜʘʥʜʳʨʫ ʘʨץʳʣʳ ʞʘʩʘסʘʥ (ʚʘʢʫʫʤ 

410*3,1 -ʇʘ, ʪʦʟʘשʜʘʥʜʳʨʫ ʞʳʣʜʘʤʜʳסʳ 40-80 cA/
A

, ʘʩʪʘʨסʘ ʥʦʨʤʘʣʴ ʙʘסʳʪʳ 

ʞᴅʥʝ ʪʦʟʘשʜʘʥʜʳʨʫ ʙʘסʳʪʳ ʘʨʘʩʳʥʜʘסʳ ʢʦʥʜʝʥʩʘʮʠʷ ʙײʨʳʰʳ 
A0  ʞᴅʥʝ 

A8070- (ʪʘʨʳ -   ~ 0,3ʤʢʤץʜʳשʘʣʳץ שʪʳץʘʙʳʨʰʘץ ,
 
[ ]93-  . 

 .ץʳʣʘʜʳץʳʣʳ ʙʘץʨʳʣʳʤʳʥ ʢʝʣʝʩʽ ʪᴅʩʽʣʜʝʨ ʘʨײץ שʪʳץʘʙʳʨʰʳפ

ɾʘʨʳϨʪʘʥʜʳʨʫʰʳ ʵʣʝʢʪʨʦʥʜʳ ʤʠʢʨʦʩʢʦʧʪʳϨ ϸʜʽʩ (ʙϰʣ ϸʜʽʩʪʝ ʜϸʣʜʽʛʽ 

5
A

A -ʛʝ ʪʝϬ ʙʦʣϤʘʥ ʕɺʄ-100ɸ ʤʘʨʢʘʣʳ ʤʠʢʨʦʩʢʦʧʳʥʘʥ ʧʘʡʜʘʣʘʥʜʳϨ). 1-

ʩʫʨʝʪʪʝʥ ʢᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, ץʘʙʳʨʰʳץʪʳש ʤʠʢʨʦײץʨʳʣʳʤʳ ʘʥʠʟʘʪʨʦʧʪʳ 

ᴇʣʰʝʤʽ 100 שʨʘʫʰʳʣʘʨʜʳײץ ʪʳץʘʙʳʨʰʳפ .ʘʩʠʝʪʢʝ ʠʝץ
A

A -ʥʝʥ ʘʩʧʘʡʜʳ. 

ʈʝʥʪʛʝʥʜʽʢ ʩϸʫʣʝʣʝʨʜʽϬ ʪʦʣʳϨ ʩʳʨʪϨʳ ʰʘϤʳʣʫʳʥ ʟʝʨʪʪʝʫ ϸʜʽʩʽ.  

ᴆʣʰʝʫʣʝʨ װʰʢʨʠʩʪʘʣʜʳ ʩʧʝʢʪʨʦʤʝʪʨʣʝʨʜʝ ʞװʨʛʽʟʽʣʜʽ.  ɗ
A70=  ʪʝʤʧʝʨʘʪʫʨʘʜʘ 
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ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ʢʝʟʽʥʜʝ ʞᴅʥʝ 20 ʥʝʤʝʩʝ 
A300ʉ ʘʩʪʘʨʣʘʨ ץʘʙʳʨʰʳץʪʘʨʜʳש 

0,1ʤʢʤ ʘʨʘʣʳץʪʘסʳ ʙʝʪʢʝ ʠʝ ʝʢʝʥʜʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ. ʂװʡʜʽʨʫ ʙʝʪʪʽש ʨʝʣʴʝʬʽʥ 

ᴇʟʛʝʨʪʧʝʡʜʽ. פʘʣʳʧʪʳ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ץʘʙʳʨʰʳץʪʘʨ ʪʝʛʽʩ ʙʝʪʢʝ ʠʝ. ɹʝʪʪʽש 

ʪʝʛʽʩʪʽʛʽ çʙʘסʘʥʘʣʘʨʜʳשè  ʙʝʪʽʥʝ ʰʳסʫʳʥʘ ʥʝʛʽʟʜʝʣʛʝʥ. 

ʕʣʝʢʪʨʦϺʪʢʽʟʛʽʰʪʽʢʪʽϬ ʘʥʠʟʘʪʨʦʧʠʷʩʳʥ ʟʝʨʪʪʝʫ ϸʜʽʩʽ: A70=q  

ʙײʨʳʰʧʝʥ  ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ Si ʘʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʘʨ װʰʽʥ 
///sŝ  

 ;ʨʘʡʜʳײץ ʰʘʤʘʩʳ ~ 2-ʥʽ שʘʪʳʥʘʩʳʥʳץ
A80=q ʙײʨʳʰʧʝʥ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ 

Ge ʘʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʘʨ װʰʽʥ ʦʣ ~ 3,5-ʢʝ ʪʝש ʙʦʣʜʳ []6  ʘʣʳʧʪʳפ .
ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ץʘʙʳʨʰʳץʪʘʨ װʰʽʥ ʵʣʝʢʪʨ ᴇʪʢʽʟʛʽʰʪʽʢʪʽש ʘʥʠʟʘʪʨʦʧʠʷʩʳ 

ʘʥʳץʪʘʣʤʘסʘʥ. 

ɾװʨʛʽʟʽʣʛʝʥ ʟʝʨʪʪʝʫʣʝʨ ʙʽʟʜʽש çʙʘסʘʥʘʣʳè ʤʠʢʨʦײץʨʳʣʳʤʜʳ 

è 100שʘʥʘʣʘʨʜʳסʪʘʨ çʙʘץʘʙʳʨʰʳץ
A

A -ʥʝʥ ʘʩʧʘʡʪʳʥ ʢᴇʣʜʝʥʝץ שʠʤʘʩʳʥʘ ʠʝ 

ʝʢʝʥʜʽʛʽʥ ʪײʞʳʨʳʤʜʘʜʳ. 

q ʢʦʥʜʝʥʩʘʮʠʷ ʙײʨʳʰʳʥ ײʣסʘʡʪץʘʥʜʘ ʛʝʨʤʘʥʠʡ ʤʝʥ ʘʤʦʨʬʪʳ 

ʢʨʝʤʥʠʡʜʽץ שʘʙʳʨʰʳץʪʘʨʳʥʳש ʬʠʟʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽץ שʘʪʘʨʳ ʝʣʝʫʣʽ 

ᴇʟʛʝʨʝʪʽʥʜʽʛʽ ʵʢʩʧʝʨʠʤʝʥʪʪʝ ʢᴇʨʩʝʪʽʣʜʽ, 2-ʩʫʨʝʪʪʝʛʽ ʩʘʣʳʩʪʳʨʤʘʣʳ 

ʢʦʦʨʜʠʥʘʪʘʣʘʨ ʘʨץʳʣʳ ʙʝʡʥʝʣʝʥʛʝʥ. 

3ʘ-ʩʫʨʝʪʪʝ ץʘʣʳʧʪʳ ʞᴅʥʝ ʙײʨʳʰʧʝʥ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ Si ʘʤʦʨʬʪʳ 

 .ʪᴅʫʝʣʜʽʣʽʛʽ ʢᴇʨʩʝʪʽʣʛʝʥ ץʪʝʤʧʝʨʘʪʫʨʘʣʳ שʵʣʝʢʪʨᴇʪʢʽʟʛʽʰʪʽʛʽʥʽ שʪʳץʘʙʳʨʰʳץ

 
A90=q -ʪʘ ʢʨʝʤʥʠʡʜʽש ʪʝʨʤʠʢʘʣʳץ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ʘʤʦʨʬʪʳ 

 ʤʝʭʘʥʠʟʤʽ ʝʣʝʫʣʽ ʜᴅʨʝʞʝʜʝ ץʬʠʟʠʢʘʣʳ שʳ ᴇʪʢʽʟʛʽʰʪʽʛʽʥʽסʪʘʨʜʘץʘʙʳʨʰʳץ

ʟʝʨʪʪʝʣʛʝʥ [ ]1110- . ʊᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʘ ʄʦʪʪ ʟʘשʳ ʦʨʳʥʜʘʣʘʜʳ. s 

~ ( )4/1
/exp TTA- , ʙײʣ ʞʝʨʜʝʥ ʰʳסʘʪʳʥʳ, CA20 -ʜʝ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ 

() - ʳסʳʟʜʳסʡ ʪʳװʢ שʛʝʡʽʥʽשʳ ʌʝʨʤʠ ʜʝסʪʘʨʜʘץʘʙʳʨʰʳץ 311910 --º ʩʤʵʚg re -ʛʝ 

ʪʝש. ɸʥʘײסʨʣʳʤ ʞʦסʘʨʳ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʘ s º ( )kTEa /exp-  ʪᴅʫʝʣʜʽʣʽʛʽ 

ʙʘץʳʣʘʥʘʜʳ, ʤײʥʜʘסʳ 13,01,0 -=aE ʵɺ ʥʝʤʝʩʝ (ʦʜʘʥ ʜʘ ʞʦסʘʨʳ 

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʘ) aE =0,4ʵɺ. ɹײʣ ʞʝʨʜʝʛʽ ʦʧʪʠʢʘʣʳץ ʟʦʥʘʥʳש ʝʥʽ 

AE =1,35ʵɺ. ɺʘʣʝʥʪʪʽ ʟʦʥʘʜʘʥ ᴇʪʢʽʟʛʽʰ ʟʦʥʘסʘ ʘʫʳʩʫʣʘʨ (ceeu ) 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʷʣʘʥʫ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥʘ ʜʝʡʽʥ ʘʥʳץʪʘʣʤʘʡʜʳ  ( ~
A600ʉ ʞᴅʥʝ 

ʦʜʘʥ ʞʦסʘʨʳ). ʊʝʨʤʠʢʘʣʳץ ʪʦʟʘשʜʘʥʜʳʨʫʤʝʥ ʘʣʳʥסʘʥ Si ʘʤʦʨʬʪʳ 

 ʜʠʘʛʨʘʤʤʘʩʳ ץʵʥʝʨʛʝʪʠʢʘʣʳ ץʪʦʣʳ שʳʥʳסʳʟʜʳסʡ ʪʳװʪʘʨʳʥʜʘ ʢץʘʙʳʨʰʳץ

ʦʨʥʘʪʳʣסʘʥ [ ]1110- . ʌʝʨʤʠ ʜʝשʛʝʡʽ ce-ʜʝʥ 0,4ʵɺ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ, 

ʘʢʪʠʚʘʮʠʷ ʵʥʝʨʛʠʷʩʳʥ 13,01,0 -=aE ʵɺ ʵʣʝʢʪʨʦʥʜʘʨʜʳש ʌʝʨʤʠ ʜʝשʛʝʡʽʥʝʥ 

ᴇʪʢʽʟʛʽʰ ʟʦʥʘʥʳש ʢװʡ ʪʳסʳʟʜʳסʳʥʳש ʩʦשʳʥʘ ʘʫʳʩʫʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫסʘ 

ʙʦʣʘʜʳ.   
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1-ʩʫʨʝʪ                                       2-ʩʫʨʝʪ 

1-ʩʫʨʝʪ.CA70 - ʙײʨʳʰʧʝʥ ʦʪʳʨסʳʟʳʣסʘʥ Si ʘʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʳש çʙʘסʘʥʘʣʳè 

ʤʠʢʨʦײץʨʣʳʤʳʥʳש ʤʠʢʨʦʬʦʪʦʛʨʘʬʠʷʩʳ Ĭ10 000. 

2-ʩʫʨʝʪ. Ge(1-5) ʞᴅʥʝ Sʽ(6) ʘʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʳש ʢʦʥʜʝʥʩʘʮʠʷʩʳ ʙײʨʳʰʳʥʘʥ (ʵʣʝʢʪʨ 

ᴇʪʢʽʟʛʽʰ ʣʦʛʘʨʠʬʤʳʥʳ(1,6) ש, ʪʳסʳʟʜʳץʪʳ(2) ש, ʢʨʠʩʪʘʣʠʟʘʮʠʷ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʳʥʳ(3)ש, ʩʳʥʫ 

ʢᴇʨʩʝʪʢʽʰʽʥʽ(4)ש ʞᴅʥʝ ʦʧʪʠʢʘʣʳץ ʞײʪʳʣʫ ʰʝʛʽʥʽש ʞʘסʜʘʡʳʥʳ(1-5)ש) ʈ ץʘʩʠʝʪʪʝʨʽʥʽש 

ʩʘʣʳʩʪʳʨʤʘʣʳ ᴇʟʛʝʨʫ ʪᴅʫʝʣʜʽʣʽʛʽ. 

 

ʂװʡʜʽʨʫʜʝʥ ʢʝʡʽʥ ( )T/1lgs  ʳʩʘʜʳ, ʦʣ ʌʝʨʤʠסʳ ʧʘʨʘʣʣʝʣʴ ʳסʠʩʳץ

ʜʝשʛʝʡʽʥʜʝ ʢװʡ ʪʳסʳʟʜʳסʳʥʳש ʘʟʘʶʳʥʘ ʘʣʳʧ ʢʝʣʝʜʽ ʞᴅʥʝ ᴅʜʝʪʪʝ ץʘʥʳץʧʘסʘʥ 

ʙʘʡʣʘʥʳʩ ʩʘʥʳʥʳש ʘʟʘʶʳʤʝʥ ʙʘʡʣʘʥʳʩʘʜʳ. ױʟʘץ ʫʘץʳʪ ʢװʡʜʽʨʛʝʥʜʝ 

aE =0,4ʵɺ ʵʥʝʨʛʠʷסʘ ʠʝ. ( )T/1lgs  ʤʢʽʥװʳ ʧʘʡʜʘ ʙʦʣʫʳ ʤסʘʫʤʘ שʳʥʳסʠʩʳץ

ʞᴅʥʝ 500-600Aʉ-ʜʝ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ץʘʙʳʨʰʳץʪʘʨ װʰʽʥ aE =0,7ʵɺ (3ʘ-

ʩʫʨʝʪ, 3 ץʠʩʳץ), ʦʣ ʟʦʥʘ-ʟʦʥʘ ʘʫʳʩʫסʘ ʩᴅʡʢʝʩ ʢʝʣʝʜʽ. 
A70=q -ʪʘ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ץʘʙʳʨʰʘץʪʘʨ װʰʽʥ ( )T/1lgs  

ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽ ʤײʥʜʘʡ ץʘʣʳʧʪʳ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ץʘʙʳʨʰʳװ ץʰʽʥ 

ʘʞʳʨʘʪʳʣʘʜʳ. ᴆʪʢʽʟʛʽʰʪʽש ʄʦʪʪ ʟʘשʳʥʘ ʙʘסʳʥʘʪʳʥ ʪʝʤʧʝʨʘʪʫʨʘ ʘʨʘʣʳסʳ 

ʘʥʘײסʨʣʳʤ ʪᴇʤʝʥ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʦʙʣʳʩʳʥʘ ʳסʳʩʘʜʳ. ɹײʣ ʌʝʨʤʠ 

ʜʝשʛʝʡʽʥʜʝʛʽ ʢװʡ ʪʳסʳʟʜʳסʳʥʳש ʘʟʘʶʳ ʞᴇʥʽʥʜʝ ʢʫᴅʣʽʢ ʙʝʨʝʜʽ. Ge ʘʤʦʨʬʪʳ 

 ʘʥʜʘ ʌʝʨʤʠסʘʡסʣײ ʘ ʜʝʡʽʥ qץ-ʰʽʥ ʜʝ 0-ʜʝʥ 70Aʉװ ʪʘʨʳץʘʙʳʨʰʳץ

ʜʝשʛʝʡʽʥʜʝʛʽ ʢװʡ ʪʳסʳʟʜʳסʳʥʳ2,2 ש*
1910 -ʜʘʥ 2,2*

311810 --ʩʤʵɺ  ʘ ʜʝʡʽʥץ-

ʘʟʘʷʪʳʥʜʳסʳ ʙʝʣʛʽʣʽ. 3ʘ-ʩʫʨʝʪʪʝʛʽ 4-7 ץʠʩʳץʪʘʨʳ ʞʝʢʝ ʘʫʤʘץʪʘʨסʘ ʩᴅʡʢʝʩ 

ʢʝʣʝʪʽʥ ʘʢʪʠʚʘʮʠʷ ʵʥʝʨʛʠʷʩʳʥʳש ᴇʟʛʝʨʫʽ ʞᴇʥʽʥʜʝ ʢʫᴅʣʽʢ ʙʝʨʝʜʽ.  
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3-ʩʫʨʝʪ 

3-ʩʫʨʝʪ. פʘʣʳʧʪʳ (1-3) ʞᴅʥʝ 70
A
ʉ ʙײʨʳʰʧʝʥ (4-7) ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ Si ʘʤʦʨʬʪʳ 

 ,ʡʜʝ (1,4)װʪᴅʫʝʣʜʽʣʽʢʪʝʨʽ, ʥʝʛʽʟʛʽ ʢ ץʪʝʤʧʝʨʘʪʫʨʘʣʳ שʵʣʝʢʪʨ ᴇʪʢʽʟʛʽʰʪʽʛʽʥʽ שʪʳץʘʙʳʨʰʳץ

ʙʽʨʽʥʰʽ (2,5), ʝʢʽʥʰʽ (3,6) ʞᴅʥʝ װʰʽʥʰʽ (7) ʢװʡʜʽʨʫʜʝʥ ʢʝʡʽʥ (ʘ), ץʘʣʳʧʪʳ (1,3) ʞᴅʥʝ70
A
ʉ 

ʙײʨʳʰʧʝʥ (2,4) ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ Ge (1,2) []9  ʞᴅʥʝ Si (3,4) ʘʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʘʨʳʥʳש 

nah ʦʧʪʠʢʘʣʳץ ʞײʪʳʣʫ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽʥʽש ʩʧʝʢʪʨʘʣʜʳ ʪᴅʫʝʣʜʽʣʽʢʪʝʨʽ (ʙ) 

 

3ʙ-ʩʫʨʝʪʪʝ ץʘʣʳʧʪʳ ʞᴅʥʝ ʙײʨʳʰʧʝʥ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ Ge [ ]8,7 ʞᴅʥʝ Si 

ʘʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʘʨʳ װʰʽʥ ʞײʪʳʣʫ ʰʝʪʪʝʨʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʩʧʝʢʪʨʘʣʴʜʳ 

ʦʙʣʳʩʪʘסʳ ʦʧʪʠʢʘʣʳץ ʞײʪʳʣʫʜʳ ᴇʣʰʝʫ ʥᴅʪʠʞʝʣʝʨʽ ʢʝʣʪʽʨʽʣʛʝʥ. ɽʢʽ ʟʘʪ 

-30 שʪʳʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽײʘʶʳʤʝʥ ʞסʣײ שʨʳʰʳʥʳײʰʽʥʜʝ ʢʦʥʜʝʥʩʘʮʠʷ ʙװ

 ʳʥʘסʣʢʝʥ ʵʥʝʨʛʠʷʣʘʨ ʞʘװ ʪʳʣʫ ʰʝʪʪʝʨʽײʨ, ʞײʳ ʢᴇʨʽʥʽʧ ʪסʘ ʘʟʘʷʪʳʥʜʳס-40%

ʳסʳʩʘʜʳ, ( )nn hfh =2  
 ʠʽʣʫʽ שʪʘʨʳʥʳץʠʩʳץ

ABEhn ʦʙʣʳʩʳʥʜʘ ʘʟʘʷʜʳ; 

ʋʨʙʘʭ ʩʦסשʳ ʞײʪʳʣʫ ʢʦʵʬʬʠʮʠʝʥʪʽʥʽװ שʣʢʝʥ ʤᴅʥʽʥʝ ʠʝ ʘʟ ʵʥʝʨʛʠʷʣʘʨ ʞʘסʳʥʘ 

ʳסʳʩʘʪʳʥʳ ʙʝʣʛʽʣʽ []11. ʂᴇʨʽʥʽʧ ʪײʨסʘʥʜʘʡ, Si ʘʤʦʨʬʪʳ ץʘʙʳʨʰʳץʪʘʨʳ װʰʽʥ 

ʢʝʣʪʽʨʽʣʛʝʥ ʤᴅʣʽʤʝʪʪʝʨ ʙײʨʳʰʧʝʥ ʪʦʟʘשʜʘʥʜʳʨסʘʥʜʘ ʨʝʪʪʝʣʫʜʽש ʘʟʘʷʪʳʥʜʳסʳ 

ʞᴇʥʽʥʜʝ ʢʫᴅʣʽʢ ʙʝʨʝʜʽ. 

ʂʦʥʜʝʥʩʘʮʠʷ ʙײʨʳʰʳʥ ײʣסʘʡʪץʘʥ ʢʝʟʜʝ Ge ץʘʙʳʨʰrסʳ װʰʽʥ ʩʳʥʫ 

ʢᴇʨʩʝʪʢʽʰʽ 4,2-ʜʝʥ 2,8-ʛʝ ʜʝʡʽʥ ʘʟʘʷʜʳ  [ ]8,7 ʞᴅʥʝ Si ץʘʙʳʨʰʳסʳ װʰʽʥ 3,7-

ʜʝʥ 2,8-ʛʝ ʜʝʡʽʥ ʘʟʘʷʜʳ. 
A70=q ʙײʨʳʰʧʝʥ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ Si ʘʤʦʨʬʪʳ 

 ʪʘʨʜʘʥץʘʙʳʨʰʳץ ʘʥסʜʘʥʜʳʨʳʣשʘʣʳʧʪʳ ʪʦʟʘץ שʪʘʨʳʥʳץʘʙʳʨʰʳץ

ʘʡʳʨʤʘʰʳʣʳסʳ, ʦʣʘʨʜʘʥ ʬʦʪʦᴇʪʢʽʟʛʽʰʪʽʢ ʙʘʡץʘʣʜʳ (
217 /10*4 ʩʤʬʦʪʦʥ  

ʘסʳʥʜʘ ʦʥʳש ʰʘʤʘʩʳ ( ) %20/ º- ʊʊʬ sss , ʬʦʪʦʥʥʳש ʵʥʝʨʛʠʷʩʳ ʵɺh 2=n , 

~ ʫʘʪʳץ
2/45,0 ʩʤɺʪ ). ɹײʣ ʘʡסʘץʪʳ ʩʘʧʘʣʳ ʪװʨʜʝ ʙʳʣʘʡ ʪװʩʽʥʜʽʨʫʛʝ ʙʦʣʘʜʳ. 

çɹʘסʘʥʘʣʳè ײץʨʳʣʳʤ ʌʝʨʤʠ ʜʝשʛʝʡʽʥʜʝ ʢװʡ ʪʳסʳʟʜʳסʳʥʳש ʘʟʘʶʳʥʘ ʞᴅʥʝ 

ʟʦʥʘ  ʩʦשʳʥʳש   ʙʦʡʣʳסʳʥʳש  ʘʟʘʶʳʥʘ  ᴅʢʝʣʝʜʽ.  Si  ʘʤʦʨʬʪʳ  ץʘʙʳʨʰʳץʪʘʨʳ  
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ɸʙʜʫʤʘʥʘʧʦʚ Ϲ.ɾ., ɸʤʠʨʦʚʘ ɹ.ɸ. פʘʙʳʨʰʳץ ʪװʨʽʥʜʝʛʽ ʘʤʦʨʬʪʳ ʢʨʝʤʥʠʡʜʽ ʙײʨʳʰʧʝʥ ʪʦʟʘשʜʘʪץʘʥ... 
 

 

 ʪʘץʪʳץʘʰʳץ ʘʫʣʘʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʘʪʳʥ ce-ʜʝʥ 0,4ʵɺ ʘʨʘץʰʽʥ ᴅʜʝʪʪʝ ʘװ

ʦhץʘʫʣʘʥסʘʥ ʢװʡ ʩʳʟʳץʪʘʨʳʥʳש ʙʦʣʫʳ ʩʠʧʘʪʪʘʤʘʣʳ. ʂʦʥʜʝʥʩʘʮʠʷ 

ʙײʨʳʰʳʥʳץ שʘʙʳʨʰʳץʪʳץ שʘʩʠʝʪʽʥʝ ᴅʩʝʨʽ ʙʳʣʘʡ ʥʝʛʽʟʜʝʣʛʝʥ, çʙʘסʘʥʘʣʳè 

 ʘʣʘʨʳ ʝʩʝʙʽʥʝʥ ʙʝʪʪʽʢסʘʙʳʨץ ʘʥʘèסʪʘʨʜʘ çʙʘץʘʙʳʨʰʳץ ʨʳʣʳʤʜʳײץ

ʵʬʬʝʢʪʠʚʪʽ ץʠʤʘʩʳ ʙʽʨʥʝʰʝ ʨʝʪʪʽʣʽʢʢʝ ײʣסʘʡסʘʥ ʙʦʣʳʧ ʰʳסʘʜʳ. ɹʝʪʪʝʛʽ 

 ʳסʘʙʘʪ ʘʪʦʤʜʘʨʳ ʘʨʘʩʳʥʜʘץ ʳסʘʩʪʳʥʜʘ שʨʝʣʘʢʚʘʮʠʷ ʙʝʪʪʽ ץʨʳʣʳʤʜʳײץ

ʙʘʡʣʘʥʳʩ ʢװʰʽʥʝ ᴇʟʛʝʨʽʩ ʝʥʛʽʟʝʜʽ. פʘʪʪʳ ʜʘʤʳסʘʥ ʙʝʪʪʝ ʙײʣ ץʦʟסʘʣʳʩ 

ʩʘשʳʣʘʫʳʥʜʘ ʢװʡ ʪʳסʳʟʜʳסʳʥʳש ʝʣʝʫʣʽ ᴇʟʛʝʨʫʽʥ ʞᴅʥʝ ʩᴅʡʢʝʩʽʥʰʝ, ʵʣʝʢʪʨʣʽʢ 

ʞᴅʥʝ ʦʧʪʠʢʘʣʳץ ץʘʩʠʝʪʪʝʨʽʥʽש ᴇʟʛʝʨʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɸʜʩʦʨʙʮʠʷʥʳש 

 ʨʳʰʧʝʥײʘʥʜʘ, ʙץʘʪʳʥʘʩץ ʣʢʝʥ ʨᴇʣʽ ʤʳʥʘ ʬʘʢʪʦʨʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ, ʦʪʪʝʛʽװ

ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ץʘʙʳʨʰʳץʪʳץ שʘʩʠʝʪʪʝʨʽ ץʘʪʪʳʨʘץ ᴇʟʛʝʨʝʜʽ. 

ɸʩʪʘʨʜʘ ץʘʣʳʧʪʳ ʞᴅʥʝ ʙײʨʳʰʧʝʥ ʪʦʟʘשʜʘʥʜʳʨʳʣסʘʥ ʘʤʦʨʬʪʳ 

 שʨʳʣʳʤʥʳײץʘʥʘʣʳè ʤʠʢʨʦסʘʩʠʝʪʪʝʨʽʥ ʩʘʣʳʩʪʳʨʫ, çʙʘץ שʪʘʨʜʳץʘʙʳʨʰʳץ

ʩʦסשʳ ʞʘסʜʘʡʜʘ ʪʫʳʥʜʘסʘʥ, ץʘʙʳʨʰʳץʪʳש ʵʣʝʢʪʨʣʽʢ ʞᴅʥʝ ʦʧʪʠʢʘʣʳץ 

 .ʘʩʠʝʪʪʝʨʽʥʝ ᴅʩʝʨʽʥ ʢᴇʨʩʝʪʪʽץ
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ʇʈʆʉʊʈɸʅʉʊɺɸ ɿʅɸʅʀʁ 

 
ɹײʣ ʤʘץʘʣʘʜʘ ñʙʝʨʽʣʛʝʥʜʝʨò, ñʘץʧʘʨʘʪʪʘʨò, ñʙʽʣʽʤʜʝʨò ʩʠʷץʪʳ ʪװʩʽʥʽʢʪʝʨʜʽ ʬʦʨʤʘʣʠʟʘʮʠʷʣʘʫ 

ʤᴅʩʝʣʝʩʽ ץʘʨʘʩʪʳʨʳʣסʘʥ. 

 

This article examines the formalization of such concepts as ñdataò, ñinformationò, ñknowledgeò and 

the math problems. 

 

ɺʚʝʜʝʥʠʝ. ʊʝʦʨʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʙʘʟ ʟʥʘʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ 

ʠʝʨʘʨʭʠʠ ʜʘʥʥʳʭ ï ʤʫʜʨʦʩʪʴ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʬʘʢʪʳ ʠ ʮʠʬʨʳ, 

ʥʝʦʙʨʘʙʦʪʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʢʦʥʮʝʧʮʠʠ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʝ ʧʫʪʝʤ 

ʠʟʣʦʞʝʥʠʷ ʬʘʢʪʦʚ. ʆʙʨʘʙʦʪʘʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʬʦʨʤʘʮʠʶ. 

ʀʥʬʦʨʤʘʮʠʷ ʦʙʨʘʟʫʝʪʩʷ ʧʨʠ ʚʳʷʩʥʝʥʠʠ ʩʤʳʩʣʘ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʟʘ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʙʦʣʴʰʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʯʘʩʪʝʡ. ɿʥʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʀʥʬʦʨʤʘʮʠʷ, ʜʘʥʥʳʝ, ʟʥʘʥʠʷ ï ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʥʷʪʠʡ. ʀʥʬʦʨʤʘʮʠʷ - 

ʚʩʝʦʙʱʝʝ ʩʚʦʡʩʪʚʦ ʤʘʪʝʨʠʠ, ʧʨʦʷʚʣʷʶʱʝʝʩʷ ʚ ʢʠʙʝʨʥʝʪʠʯʝʩʢʠʭ 

ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ. ɼʘʥʥʳʝ - ʵʪʦ ʩʚʝʜʝʥʠʷ, ʩʣʫʞʘʱʠʝ ʜʣʷ ʢʘʢʦʛʦ-

ʣʠʙʦ ʚʳʚʦʜʘ ʠ ʚʦʟʤʦʞʥʦʛʦ ʨʝʰʝʥʠʷ. ʆʥʠ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ, ʧʝʨʝʜʘʚʘʪʴʩʷ, ʥʦ 

ʥʝ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʠ. ɿʥʘʥʠʷ - ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʠʩʪʝʤʘ ʧʨʠʦʙʨʝʪʝʥʥʳʭ ʩ ʝʝ ʧʦʤʦʱʴʶ ʧʦʥʷʪʠʡ ʦ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʨʦʤ ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ ʫʢʘʟʘʥʥʳʭ ʧʦʥʷʪʠʡ ʤʦʞʝʪ 

ʩʣʫʞʠʪ  ʮʝʧʦʯʢʘ - ʟʝʨʥʦ, ʤʫʢʘ, ʭʣʝʙ. 

ʅʘʤ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʥʘʢʦʚʳʭ ʩʠʩʪʝʤ ʥʘʟʳʚʘʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʟʥʘʥʠʡ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʟʥʘʥʠʡ ʥʝʦʙʭʦʜʠʤʘ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ [1]. ʇʦʵʪʦʤʫ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʦʥʷʪʠʡ çʟʥʘʥʠʷè ʠʤʝʝʪ 

ʘʢʪʫʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʠʤʝʝʪ ʩʚʦʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ 

ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʧʦʥʷʪʠʡ ʟʥʘʥʠʝ. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʟʥʘʥʠʡ ʦ ʪʦʯʢʝ, ʥʘ ʦʩʥʦʚʝ 

ʮʝʧʦʯʢʠ - ʟʝʨʥʦ, ʤʫʢʘ, ʭʣʝʙ,  ʷʚʣʷʶʱʝʡʩʷ  ʦʩʥʦʚʦʡ  ʩʦʟʜʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ʜʣʷ  
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ʊʝʤʠʨʙʝʢʦʚ ɸ.ʅ., ʉʘʜʳʙʝʢʦʚ ʈ.ʐ., ʃʝʩʙʘʝʚ ɽ.ɼ., ʂʦʞʘʥʦʚʘ ɸ.ʉ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ... 
 

 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʄʝʪʦʜ ʨʝʰʝʥʠʷ. ɺʦʩʧʨʠʷʪʠʝ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʤʦʞʥʦ  ʩʦʦʪʥʝʩʪʠ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʨʘʟʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʷʚʣʝʥʠʡ. ʉ ʜʘʚʥʠʭ ʚʨʝʤʝʥ 

ʣʶʜʠ ʧʳʪʘʣʠʩʴ ʦʧʠʩʘʪʴ ʵʪʠ ʷʚʣʝʥʠʷ (ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʥʝ ʤʦʛʣʠ ʠʭ ʧʦʥʷʪʴ). 

ʊʘʢʦʝ ʦʧʠʩʘʥʠʝ ʥʘʟʳʚʘʶʪ ʜʘʥʥʳʤʠ. ʊʨʘʜʠʮʠʦʥʥʦ ʬʠʢʩʘʮʠʷ ʜʘʥʥʳʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʢʨʝʪʥʦʛʦ ʩʨʝʜʩʪʚʘ ʦʙʱʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʩ 

ʧʦʤʦʱʴʶ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠʣʠ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʥʦʩʠʪʝʣʝ ʥʘ 

ʢʘʤʥʝ, ʙʫʤʘʛʝ ʠ ʪ.ʜ.). ɼʘʥʥʳʝ ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʠʟʥʘʢʠ ʠʣʠ 

ʟʘʧʠʩʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʘ 

ʪʦʣʴʢʦ ʭʨʘʥʷʪʩʷ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʵʪʠ ʜʘʥʥʳʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʦ ʯʝʤ-ʣʠʙʦ, ʪʦ ʪʦʛʜʘ ʜʘʥʥʳʝ 

ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʶ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʝʡ 

ʷʚʣʷʶʪʩʷ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʘʥʥʳʝ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʣʶʙʦʡ ʪʦʯʢʠ ʠʟ ʥʝʢʦʪʦʨʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʍ ʧʨʦʚʝʨʷʪʴ ʚʳʧʦʣʥʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʩʚʦʡʩʪʚʘ ʠ ʪʝʤ ʩʘʤʳʤ 

ʚʳʜʝʣʠʪʴ ʘʢʪʫʘʣʴʥʦ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʜʤʥʦʞʝʩʪʚʦ d ʪʝʭ ʪʦʯʝʢ ʠʟ ʍ, 

ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʶʪ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʦʪʦʞʜʝʩʪʚʣʷʪʴ 

ʧʦʥʷʪʠʝ ʩʚʦʡʩʪʚʦ ʠ ʧʦʥʷʪʠʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʪʦʯʝʢ ʠʟ ʍ, ʦʙʣʘʜʘʶʱʠʭ ʜʘʥʥʳʤ 
ʩʚʦʡʩʪʚʦʤ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʣʶʙʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʘʢʦʝ ʩʚʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʮʝʣʠʢʦʤ ʦʧʨʝʜʝʣʷʣʦ ʙʳ ʵʪʦ ʧʦʜʤʥʦʞʝʩʪʚʦ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʦʜʥʦʡ ʙʫʢʚʦʡ (ʩʠʤʚʦʣʦʤ) ʩʚʦʡʩʪʚʦ ʠ ʧʦʜʤʥʦʞʝʩʪʚʦ 

ʚʩʝʭ ʪʦʯʝʢ ʠʟ ʍ, ʦʙʣʘʜʘʶʱʠʭ ʵʪʠʤ ʩʚʦʡʩʪʚʦʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ 1. ʇʫʩʪʴ 0x - ʪʦʯʢʘ ʍ ʠ d- ʥʝʢʦʪʦʨʦʝ ʥʝʧʫʩʪʦʝ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʍ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ d. ʊʦʛʜʘ ʬʘʢʪ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ dÍ0x  ʠʣʠ ʠʩʪʠʥʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ çʪʦʯʢʘ 0x  ʠ ʍ 

ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʦʤ dè ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʤ ʩʚʝʜʝʥʠʝʤ ʦ ʪʦʯʢʝ 0x  

ʠʟ ʍ ʠ ʟʘʧʠʩʳʚʘʪʴ ʚ ʚʠʜʝ ʦʜʥʦʤʝʩʪʥʦʛʦ ʧʨʝʜʠʢʘʪʘ. 

             () Xxx Í00 ,d                        (1) 

ɺ ʬʦʨʤʫʣʝ (1) ʧʨʝʜʠʢʘʪʥʳʡ ʩʠʤʚʦʣ ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣʦʤ ʩʚʦʡʩʪʚʘ d ʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩʠʤʚʦʣʦʤ ʧʦʜʤʥʦʞʝʩʪʚʘ XËd , ʘ ʧʨʝʜʠʢʘʪʥʳʡ ʘʨʛʫʤʝʥʪ 

ʷʚʣʷʝʪʩʷ ʩʝʤʘʥʪʠʯʝʩʢʠʤ ʫʢʘʟʘʪʝʣʝʤ, ʪ.ʝ. ʩʠʤʚʦʣʦʤ (ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʤ) ʪʦʯʢʠ 

Xx Í0 . ɺ ʩʣʫʯʘʝ ʢʦʛʜʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʪʦʯʢʘ 0x  ʠʟ ʍ ʥʝ ʦʙʣʘʜʘʝʪ ʜʘʥʥʳʤ 

ʩʚʦʡʩʪʚʦʤ, ʪ.ʝ. dÎ0x , ʙʫʜʝʤ ʵʪʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʳʩʢʘʟʳʚʘʥʠʝ ʪʦʞʝ 

ʥʘʟʳʚʘʪʴ ʵʣʝʤʝʥʪʘʨʥʳʤ ʩʚʝʜʝʥʠʝʤ ʦ ʪʦʯʢʝ 0x  ʠʟ ʍ ʠ ʟʘʧʠʩʳʚʘʪʴ ʝʛʦ ʚ 

ʣʶʙʦʤ ʠʟ ʜʚʫʭ ʨʘʚʥʦʩʠʣʴʥʳʭ ʚʠʜʦʚ  

                                () () ()000 xx dd =  ,                          (2) 

ʛʜʝ ʩʠʤʚʦʣ (0) ʫʢʘʟʳʚʘʝʪ ʥʘ ʣʦʞʥʦʩʪʴ ʩʚʝʜʝʥʠʷ, d- ʜʦʧʦʣʥʝʥʠʝ ʢ d ʚʍ, ʪ.ʝ. 
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d=ʍ\d. ʇʦ ʩʚʦʝʡ ʬʠʟʠʯʝʩʢʦʡ ʩʫʪʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʩʚʝʜʝʥʠʷ ʙʫʜʫʪ ʜʘʥʥʳʤʠ 

ʦ ʪʦʯʢʝ 0x , ʘ  ʩʚʦʡʩʪʚʦ d ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʜʣʷ ʪʦʯʢʠ 0x . ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʵʪʠ 

ʩʚʝʜʝʥʠʷ ( ) xxx Í00 ,d  ʥʫʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ. ɿʘʪʝʤ ʟʘʜʘʝʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʍ ʠ ʤʥʦʞʝʩʪʚʦ ʩʚʦʡʩʪʚ { }nddd ,...,, 21  ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʢʘʞʜʳʡ 

ʵʣʝʤʝʥʪ ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ. ɼʘʣʝʝ ʟʘʜʘʶʪʩʷ ʪʦʯʢʠ { } Xxxxx m Ë,...,,, 210 . 

ʊʦʛʜʘ ( )01 xd  ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʝ ʩʚʦʡʩʪʚʘ ʵʪʦʡ ʪʦʯʢʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ. 

ʀʟʫʯʝʥʠʝ ʤʥʦʞʝʩʪʚʦ ʍ ʥʘʯʠʥʘʝʪʩʷ ʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʦ ʝʛʦ ʩʚʦʡʩʪʚʘʭ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʠʪ ʟʘʜʘʯʘ: 

ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʙʦʣʝʟʥʠ: ʛʝʧʘʪʠʪ, ʭʦʣʝʮʠʩʪʠʪ, 

ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʪ.ʜ. ʄʳ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʩʦʚʤʝʩʪʥʦ ʩ 

ʧʨʘʢʪʠʢʦʡ ʩʦʙʠʨʘʝʤ ʧʝʨʚʠʯʥʳʝ ʩʚʝʜʝʥʠʷ. ʕʪʠ ʩʚʝʜʝʥʠʷ ʙʝʨʫʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʫʯʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɽʩʣʠ ʦʙʣʘʩʪʴʶ ʍ ʠʟʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʤʝʜʠʮʠʥʘ, ʪʦ ʵʪʠ ʩʚʝʜʝʥʠʷ ʙʝʨʫʪʩʷ ʠʟ ʠʩʪʦʨʠʠ ʙʦʣʝʟʥʠ ʠ ʪ.ʜ. ʠ 

ʢʦʤʧʦʥʫʶʪʩʷ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʛʜʝ ʧʦ ʩʪʨʦʢʘʤ ʩʪʘʚʷʪʩʷ ʪʦʯʢʠ 

{ } Xxxxx m Ë,...,,, 210
 (ʪ.ʝ. ʙʦʣʴʥʳʝ), ʧʨʠ ʵʪʦʤ ʚʳʙʨʘʥʥʘʷ ʙʦʣʝʟʥʴ ʙʫʜʝʪ 

ʢʦʥʪʝʢʩʪʦʤ ʛʜʝ ʙʫʜʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʩʚʝʜʝʥʠʝ () xxx Ë00 ,d . ɸ ʧʦ 

ʩʪʦʣʙʮʘʤ ʵʪʦʡ ʪʘʙʣʠʮʳ ʩʪʘʚʠʪʩʷ ʩʚʦʡʩʪʚʦ ʍ, ʪ.ʝ. { }nddd ,...,, 21
.  

ʆʧʨʝʜʝʣʝʥʠʝ 2. ʅʝʧʫʩʪʦʝ ʩʝʤʝʡʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʚʝʜʝʥʠʡ ʦ ʪʦʯʢʝ 0x  

ʠʟ ʍ. ʅʘʟʦʚʝʤ ʵʣʝʤʝʥʪʘʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʯʢʝ 0x  ʠʟ ʍ ʚ ʢʦʥʪʝʢʩʪʝ æ ʠ 

ʦʙʦʟʥʘʯʠʤ ()0xJD , ʝʩʣʠ ʚʳʧʦʣʥʷʶʪʩʷ ʪʨʠ ʫʩʣʦʚʠʷ: 

1) ʠʟ () ()00 xJx DÍd  ʩʣʝʜʫʝʪ, ʯʪʦ d- ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʪ.ʝ. fd¸  

2) ʠʟ () ()00 xJx DÍd  ʩʣʝʜʫʝʪ, ʯʪʦ ʣʶʙʦʝ ʙʦʣʝʝ ʦʙʱʝʝ ʩʚʝʜʝʥʠʝ ()0
~

xd  

ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ ()0xJD , ʪ.ʝ. ʜʣʷ ʣʶʙʦʛʦ ʥʘʜʤʥʦʞʝʩʪʚʦ ddË
~

 ʚ ʍ ʙʫʜʝʪ 

() ()00

~
xJx DÍd  

3) ʠʟ () () ()00201 , xJxx DÍdd  ʩʣʝʜʫʝʪ, ʯʪʦ () () ()00201 xJxx DÍÂdd .   

ʇʦʜ ʵʣʝʤʝʥʪʘʨʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʯʢʝ ʧʦʥʠʤʘʝʪʩʷ ʥʝ ʧʨʦʩʪʦ 

ʩʝʤʝʡʩʪʚʦ ʢʘʢʠʭ ʣʠʙʦ ʩʚʝʜʝʥʠʡ, ʘ ʪʘʢʦʝ ʩʝʤʝʡʩʪʚʦ, ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʦʝ ʚ 

ʟʘʜʘʥʥʦʤ ʢʦʥʪʝʢʩʪʝ æ. 

ʇʨʠʤʝʨ 1. çʉʚʦʡʩʪʚʦ ʪʦʯʢʠ 0x  150» - ʵʪʦ ʧʨʦʩʪʦ ʩʚʝʜʝʥʠʝ. ɽʩʣʠ ʵʪʦ 

ʩʚʝʜʝʥʠʝ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʚ ʢʦʥʪʝʢʩʪʝ ʚʝʩʘ, ʪʦ ʪʦʯʢʘ ʦʥʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ 

ʠʥʬʦʨʤʘʮʠʶ, ʪ.ʝ. çʊʦʯʢʘ 0x  ʠʤʝʝʪ ʚʝʩ 150è. 

ʅʘ ʧʨʘʢʪʠʢʝ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʦʚ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʯʥʦʡ ʤʦʜʝʣʠ  
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ʤʥʦʞʝʩʪʚ ʍ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʘ ʵʪʦʡ ʤʦʜʝʣʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ { } Xxxxx n Í,...,,, 210
.     

ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʩʦʙʨʘʥʥʳʭ ʩʚʝʜʝʥʠʡ ʤʳ ʜʦʣʞʥʳ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʵʪʠ ʩʚʝʜʝʥʠʷ ʚ ʟʘʜʘʥʥʦʤ ʩʚʦʡʩʪʚʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʚʦʡʩʪʚʘ 

{ }mddd ,...,, 10  ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʝʜʠʥʠʮʫ. ʕʪʫ ʝʜʠʥʠʮʫ 

ʦʙʦʟʥʘʯʠʤ ʢʘʢ { } { } Xueueueʛʜʝue mni ÍÍ ,...,,,...,, 2110 ddd  

ʀʟ ʬʦʨʤʫʣʳ (1), ( ) Xxx Í= 00 ,2d , ʩʚʝʜʝʥʠʷ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ɽʩʣʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʙʫʜʝʤ 

ʩʪʨʫʢʪʫʨʠʟʠʨʦʚʘʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʪʦ ʤʳ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤ ʟʥʘʯʝʥʠʷ ʩʚʝʜʝʥʠʷ 

ʚ ʨʘʤʢʝ ʟʘʜʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʪʠ ʩʚʦʡʩʪʚʘ ʧʨʠʦʙʨʝʪʘʶʪ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ʇʦʵʪʦʤʫ ʤʳ ʠʭ ʧʝʨʝʦʧʨʝʜʝʣʷʝʤ ʢʘʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʝʜʠʥʠʮʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʥʦʞʝʩʪʚʦ ʍ- ʫʞʝ ʙʫʜʝʪ 

ʢʦʥʪʝʢʩʪʦʤ ʩʦʩʪʦʷʱʠʭ ʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ, ʪ.ʝ. Xuei Í . ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʫ ʥʘʩ ʧʦʣʫʯʠʣʦʩʴ ʪʨʠ ʠʟʤʝʨʝʥʠʷ, ʪ.ʝ. ʪʨʠ ʰʢʘʣʳ ï ʩʚʦʡʩʪʚʘ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʝʜʠʥʠʮʘ ʠ ʢʦʥʪʝʢʩʪ. 

ʆʧʨʝʜʝʣʝʥʠʝ 3. ʕʣʝʤʝʥʪʘʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ()0xJD  ʦ ʪʦʯʢʝ Xx Í0  ʙʫʜʝʪ 

ʵʣʝʤʝʥʪʘʨʥʳʤ ʟʥʘʥʠʝʤ, ʝʩʣʠ ʦʥʘ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʚ ʢʦʥʪʝʢʩʪʝ DËa ʠ 

ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʩʚʦʡʩʪʚʦ: 

1) () ()00 xJxJ a
DD Í  ʩʣʝʜʫʝʪ, ʯʪʦ ()0xJD  - ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ, ʪ.ʝ. 

() f̧D

0xJ  

2) ʠʟ () ()00 xJxJ a
DD Í  ʩʣʝʜʫʝʪ, ʯʪʦ ʣʶʙʦʝ ʦʙʱʝʝ ʩʚʝʜʝʥʠʝ ()0

~
xJD  

ʪʘʢʞʝ ʧʨʠʥʘʜʣʝʞʠʪ ()0xJ a
D

, ʪ.ʝ. ʜʣʷ ʣʶʙʦʛʦ ʥʘʜʤʥʦʞʝʩʪʚʘ 

() ()00

~
xJxJ DD Ë , ʚ ʍ ʙʫʜʝʪ () ()00

~
xJxJ a

DD Í . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʙʦʟʥʘʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ( )0xJ a
D

 ʙʫʜʝʪ ʵʣʝʤʝʥʪʘʨʥʳʤ 

ʟʥʘʥʠʝʤ. 

ʇʨʠʤʝʨ 2. ɽʩʣʠ ʠʥʬʦʨʤʘʮʠʷ çʊʦʯʢʘ 0x  ʠʤʝʝʪ ʚʝʩ 150è ʙʫʜʝʪ 

ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʝ a- ʝʩʣʠ ʚʝʩ ʙʦʣʴʰʝ 100, ʪʦ 0x  ʙʫʜʝʪ 

ʙʦʣʴʰʠʤ, ʪʦ ()0xJD  ʙʫʜʝʪ ʟʥʘʥʠʝʤ ()0xJ a
D

 - «ʊʦʯʢʘ 0x  ʦʯʝʥʴ ʙʦʣʴʰʘʷ, ʚʝʩ 

150». 

ʉʙʦʨ ʜʘʥʥʳʭ, ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʤʫʜʨʦʩʪʴ ï ʠʝʨʘʨʭʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ. ʂʪʦ ʩʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʠʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʘʥʥʳʝ ï ʠʥʬʦʨʤʘʮʠʷ ï ʟʥʘʥʠʷ, ʠʤʝʥʫʝʪʩʷ ʵʢʩʧʝʨʪʦʤ. 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʦʙʳʯʥʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʟʥʘʥʠʷʤʠ ʚ ʢʦʥʢʨʝʪʥʦʡ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 
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ɿʥʘʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ ʥʘʙʦʨ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʠʤ ʤʠʨʦʤ. ʆʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʝʢʣʘʨʘʪʠʚʥʳʭ (ʬʘʢʪʳ) ʠ ʧʨʦʮʝʜʫʨʥʳʭ 

(ʤʝʪʦʜʳ) ʫʪʚʝʨʞʜʝʥʠʡ. ɿʥʘʥʠʷ ʠʤʝʶʪ ʨʘʟʥʳʝ ʫʨʦʚʥʠ: ʝʩʪʴ ʚʝʱʠ, ʢʦʪʦʨʳʝ 

ʣʝʛʢʦ ʠʟʫʯʠʪʴ ʠ ʦʙʲʷʩʥʠʪʴ, ʘ ʝʩʪʴ ʚʝʱʠ, ʢʦʪʦʨʳʝ ʠʟʫʯʠʪʴ ʠ ʦʙʲʷʩʥʠʪʴ ʪʨʫʜʥʦ. 

ʅʠʟʰʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ï ʵʪʦ ʬʘʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʧʨʠʚʦʜʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮ, ʧʝʨʝʯʥʝʡ, ʜʠʘʛʨʘʤʤ, ʠʣʣʶʩʪʨʘʮʠʡ ʠ ʛʨʘʬʠʢʦʚ. 

ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ï ʵʪʦ ʧʦʥʷʪʠʷ, ʢʦʪʦʨʳʝ ʩʫʪʴ ʦʙʦʙʱʝʥʠʷ. ʆʥʠ 

ʧʦʷʩʥʷʶʪ ʛʨʫʧʧʳ ʦʙʲʝʢʪʦʚ, ʩʠʤʚʦʣʦʚ, ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʙʳʪʠʡ ʩ ʦʙʱʠʤʠ 

ʘʪʨʠʙʫʪʘʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦ ʩʫʪʠ ʩʚʦʝʡ ʠʩʢʫʩʩʪʚʝʥʥʘ. 

ʇʦʥʷʪʠʷ ʙʳʚʘʶʪ ʢʦʥʢʨʝʪʥʳʤʠ ʠ ʘʙʩʪʨʘʢʪʥʳʤʠ. ʉʣʝʜʫʶʱʠʡ ʫʨʦʚʝʥʴ ʟʥʘʥʠʡ ï 

ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʬʘʢʪʦʚ ʠ ʧʦʥʷʪʠʡ. ʇʨʘʚʠʣʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʘʙʦʨʳ ʦʧʝʨʘʮʠʡ ʠ ʰʘʛʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯʠ, ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʠʣʠ ʧʦʣʫʯʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʨʦʜʫʢʪʘ. ʇʨʘʚʠʣʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʦʧʝʨʘʪʦʨʦʚ ʠʣʠ ʘʣʛʦʨʠʪʤʦʚ ʪʠʧʘ çʝʩʣʠ, ʪʦè ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʪʨʘʪʝʛʠʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ. 

ɺʳʩʰʠʤ ʫʨʦʚʥʝʤ ʟʥʘʥʠʡ ʷʚʣʷʶʪʩʷ ʧʨʘʚʠʣʘ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ ʠ 

ʵʚʨʠʩʪʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ. ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʦʩʥʦʚʘʥʳ ʥʘ ʩʦʟʜʘʥʠʠ 

ʧʨʘʚʠʣ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʚ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʭʦʜʘ ʟʘ ʧʨʝʜʝʣʳ ʟʥʘʥʠʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʧʨʘʚʠʣʘʭ ʠ ʘʣʛʦʨʠʪʤʘʭ. ʕʪʦ ʩʠʥʪʝʟ 

ʥʦʚʳʭ ʬʘʢʪʦʚ ʠ ʧʦʥʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ʨʘʥʝʝ ʠʟʫʯʝʥʥʳʭ ʧʨʘʚʠʣ. ʌʘʢʪʳ ʠʟ ʢʘʢʦʡ-

ʣʠʙʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʚʟʷʪʳ ʠʟ ʙʘʥʢʘ ʬʘʢʪʦʚ. ʅʘʙʦʨʳ ʬʘʢʪʦʚ 

ʤʦʛʫʪ ʦʙʲʝʜʠʥʷʪʴʩʷ ʚ ʧʦʥʷʪʠʷ. ʇʦʥʷʪʠʷ ʧʦʣʫʯʘʶʪ ʦʧʨʝʜʝʣʝʥʠʝ, çʦʯʠʱʘʶʪʩʷè 

ʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʧʨʘʚʠʣʘ. ɿʘʪʝʤ ʬʘʢʪʳ, ʧʦʥʷʪʠʷ ʠ ʧʨʘʚʠʣʘ ʩʠʥʪʝʟʠʨʫʶʪʩʷ, ʘ 

ʠʭ ʛʨʘʥʠʮʳ ʨʘʩʰʠʨʷʶʪʩʷ ʩ ʮʝʣʴʶ ʩʦʟʜʘʥʠʷ ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʫʥʠʢʘʣʴʥʳ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʆʥʠ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ çʵʤʧʠʨʠʯʝʩʢʠʭè ʧʨʘʚʠʣʘʭ ʠʣʠ 

çʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʜʦʛʘʜʢʘʭè. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʜʣʷ ʨʝʰʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʯʝʪʢʦ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʠʤʝʥʷʶʪʩʷ ʘʣʛʦʨʠʪʤʳ, ʵʚʨʠʩʪʠʯʝʩʢʠʝ ʧʨʘʚʠʣʘ 

ʦʪʥʦʩʷʪʩʷ ʢ ʟʘʜʘʯʘʤ, ʚʦʟʤʦʞʥʳʝ ʠʩʭʦʜʳ ʠ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. 

ʕʚʨʠʩʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʦʩʥʦʚʘʥʳ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʥʘ ʤʝʪʦʜʘʭ ʠ ʧʨʘʚʠʣʘʭ 

ʦʪʢʨʳʪʠʡ ʠ ʠʥʥʦʚʘʮʠʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ 4. ʅʦʩʠʪʝʣʝʤ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʟʥʘʥʠʷ ()0xJ a
D

 ʦ ʪʦʯʢʝ 0x  ʠ 

ʍ ʥʘʟʦʚʝʤ ʚʩʷʢʦʝ ʧʦʜʩʝʤʝʡʩʪʚʦ ()0xD  ʩʚʝʜʝʥʠʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ()0xJD  

ʪʘʢʠʭ, ʯʪʦ ʜʣʷ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʠ ()0
~

xJD  ʠʟ ()0xJD  ʩʫʱʝʩʪʚʫʝʪ ʤʝʥʝʝ 

ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ()0xJD  ʠʟ ()0xD , ʪ.ʝ. ()0xJD ()0
~

xJDË . 

ʅʦʩʠʪʝʣʴ ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʟʳʚʘʝʪʩʷ ʦʜʠʥʦʯʥʳʤ. 

ɽʩʣʠ ()0xJD - ʥʦʩʠʪʝʣʴ ()0xJ a
D

, ʪʦ  ʛʦʚʦʨʷʪ,  ʯʪʦ ʟʥʘʥʠʝ  ()0xJ a
D

 ʧʨʠʥʝʩʝʥʦ  
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ʊʝʤʠʨʙʝʢʦʚ ɸ.ʅ., ʉʘʜʳʙʝʢʦʚ ʈ.ʐ., ʃʝʩʙʘʝʚ ɽ.ɼ., ʂʦʞʘʥʦʚʘ ɸ.ʉ. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ... 
 

 

ʥʦʩʠʪʝʣʝʤ ()0xJD . ɼʚʘ ʥʦʩʠʪʝʣʷ ʥʘʟʳʚʘʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ, ʝʩʣʠ ʦʥʠ 

ʧʨʠʥʦʩʷʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʟʥʘʥʠʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘʨʥʦʛʦ 

ʟʥʘʥʠʷ ʠʤʝʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ ʥʦʩʠʪʝʣʴ (ʥʘʧʨʠʤʝʨ, ʩʘʤʦ ʵʪʦ ʟʥʘʥʠʝ). 

ɽʩʣʠ ʤʳ ʵʣʝʤʝʥʪʘʨʥʳʝ ʪʦʯʢʠ { } Xxxx n Í,....,, 10  ʦʙʲʝʜʠʥʠʤ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʢʣʘʩʩʳ eKKK ,...,, 21 . 

ɿʜʝʩʴ 12f - ʟʥʘʯʝʥʠʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ( )0xJD  ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʝʜʠʥʠʮʝ 

iue . ɺ ʵʪʦʤ ʩʣʫʯʘʝ 12f  ʙʫʜʝʪ ʵʣʝʤʝʥʪʘʨʥʳʤ ʟʥʘʥʠʝʤ ʦ ʪʦʯʢʝ 1S  [2]. 

ʊʝʦʨʝʤʘ. ɺʩʷʢʠʡ ʥʦʩʠʪʝʣʴ ()0xJD  ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʝʩʝʥʥʦʝ 

ʠʤ ʟʥʘʥʠʝ ()0xJ a
D

. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ ʧʨʦʚʝʜʝʤ ʦʪ ʧʨʦʪʠʚʥʦʛʦ. ʇʫʩʪʴ ʢʨʦʤʝ ()0xJ a
D

 ʠʤʝʝʪʩʷ 

ʜʨʫʛʦʝ ʟʥʘʥʠʝ ()0

~
xJ a

D
 ʩ ʪʝʤ ʞʝ ʥʦʩʠʪʝʣʝʤ ()0xJD . ʈʘʩʩʤʦʪʨʠʤ ʣʶʙʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ()0xJD  ʠʟ ()0
~

xJD . ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʥʦʩʠʪʝʣʷ ʩʫʱʝʩʪʚʫʝʪ 

ʤʝʥʝʝ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ()0xJD  ʠʟ ()0
~

xJD , () ()00

~
xJxJ DD Ë . ʅʦ ()0xJD  

ʷʚʣʷʝʪʩʷ ʥʦʩʠʪʝʣʝʤ ()0xJ a
D

 ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʥʬʦʨʤʘʮʠʷ   ()0xJD  

ʧʨʠʥʘʜʣʝʞʠʪ ()0xJD  ()0xJ a
D

. ʊʦʛʜʘ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʟʥʘʥʠʷ 

ʣʶʙʘʷ ʙʦʣʝʝ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ()0
~

xJD  ʧʨʠʥʘʜʣʝʞʠʪ ()0xJ a
D

. 

ʊʝʤ ʩʘʤʳʤ ʜʦʢʘʟʘʥʦ, ʯʪʦ ()0

~
xJ a

D
 ʷʚʣʷʝʪʩʷ ʧʦʜʩʝʤʝʡʩʪʚʦʤ ()0xJ a

D
. 

ɸʥʘʣʦʛʠʯʥʦ ʜʦʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ()0xJ a
D

 ʷʚʣʷʝʪʩʷ ʧʦʜʩʝʤʝʡʩʪʚʦʤ ()0

~
xJ a

D
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ()0xJ a
D

= ()0

~
xJ a

D
.  

ɺʳʚʦʜʳ. ʇʨʠ ʩʦʟʜʘʥʠʠ ɹɿ ʜʣʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʬʦʨʤʘʣʴʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʷ ʦ ʪʦʯʢʝ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʊʘʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʝʪ ʥʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʷʪʴ ʩʫʪʴ ʟʥʘʥʠʡ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʯʢʝ. ʊʘʢ, ʢʘʢ ʧʦʥʷʪʠʝ çʜʘʥʥʳʝè, çʠʥʬʦʨʤʘʮʠʷè, çʟʥʘʥʠʝè 

ʷʚʣʷʶʪʩʷ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ, ʪʦ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɹɿ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʷ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʙʫʜʝʪ 

ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʥʝʢʦʪʦʨʳʤʠ ʪʨʫʜʥʦʩʪʷʤʠ [3].  
 

ʃʀʊɽʈɸʊʋʈɸ 
1. ʇʦʩʧʝʣʦʚ ɼ.ɸ. ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ʉʧʨʘʚʦʯʥʠʢ. ʂʥʠʛʘ 2. ʄʦʜʝʣʠ ʠ ʤʝʪʦʜʳ. ï ʄ.: ʈʘʜʠʦ ʠ 

ʩʚʷʟʴ, 1990. -340 ʩ. 

2. ʈʫʩʪʘʤʦʚ ʅ.ʊ. ʌʦʨʤʘʣʠʟʘʮʠʷ ʧʦʥʷʪʠʡ ʜʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʷ ʠ ʦʥʪʦʣʦʛʠʠ ʟʥʘʥʠʡ. 
ʈʝʩʧʫʙʣʠʢʘʥʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʫʢʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘè. ïɾʝʪʠʩʘʡ, ʪ.1, 
2009, ʩ.136-146. 

3. ʈʫʩʪʘʤʦʚ ʅ.ʊ., ɸʩʘʙʘʝʚ ʆ.ʄ., ʂʘʥʪʫʨʝʝʚʘ ʄ.ɸ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʟʥʘʥʠʡ. //ɺʝʩʪʥʠʢ 
ɽʅʋ ʠʤ. ʃ.ʅ. ɻʫʤʝʣʝʚʘ, ˉ4 (65), 2008. ïɸʩʪʘʥʘ, ʩ.36-42. 
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  ɸʁʊɹɸɽɺ.פ
ʪʝʭʥʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ 

ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ 

 

ɸ.ɸ.ʂɸʅʓɹɽʂʆɺɸ  
ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʤʘʛʠʩʪʨʘʥʪʳ 

 
ɹɽʁʉʊɸʎʀʆʅɸʈ ɾʓʃʋᴆʊʂɯɿɻɯʐʊɯʂ ɽʉɽʇʊɽʈɯʅɯר  

 ɽʈɽʂʐɽʃɯʂʊɽʈɯ רʆʁʓʃʓʄʓʅʓפ
 

ɺ ʩʪʘʪʴʝ ʠʟʣʘʛʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ʧʘʨʘʙʦʣʠʯʝʩʢʦʛʦ ʪʠʧʘ 

ʤʝʪʦʜʦʤ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ, ʚ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʂʦʰʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʟʘʜʘʯʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʜʣʷ ʥʝʢʦʪʦʨʦʛʦ ʠʩʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ʤʦʱʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʘ. 

 

In article the algorithm of the approximate solution of the equation of parabolic type is stated by a 

method of final elements. Thus, as the initial solution of a problem of  Koshi it is offered to make the 

solution of a stationary problem of heat conductivity for some reference value of capacity of a source of 

heat. 

 

ʊײʪʘʩ ʞʘʟʳץ ʜʝʥʝʜʝʛʽ ʙʝʡʩʪʘʮʠʦʥʘʨ ʞʳʣʫᴇʪʢʽʟʛʽʰʪʽʢʪʽש ʞʘʟʳץ ʝʩʝʙʽ 

ʢʝʣʝʩʽ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ [1]: 

                              
2 2

2 2xx yy

T T T
K K Q

x y t
l

µ µ µ
+ + =

µ µ µ
.           (1) 

ɹײʣ ʢʝʟʜʝ (1) ʪʝשʜʝʫʛʝ ץʘʪʳʩʪʳ ײץʨʳʣסʘʥ, ʫʘץʳʪʪʳש t  ʩᴅʪ̔ʥʜʝ ʜʝʥʝʜʝ 

ʞʠʥʘץʪʘʣסʘʥ ʞʳʣʫ ʤᴇʣʰʝʨʽʥ ʢᴇʨʩʝʪʝʪʽʥ ʬʫʥʢʮʠʦʥʘʣ ʙʳʣʘʡʰʘ ʞʘʟʳʣʘʜʳ: 

         22
1

2
2
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.                (2) 

ɹײʣ ʞʝʨʜʝ ( , )T x t - ʢʦʦʨʜʠʥʘʪʘʩʳ xʙʦʣʘʪʳʥ ʥװʢʪʝʥʽש ʫʘץʳʪʪʳש t  

ʩᴅʪʽʥʜʝʛʽ ʽʟʜʝʣʽʧ ʦʪʳʨסʘʥ ʪʝʤʧʝʨʘʪʫʨʘʩʳ, Q  - ʽʰʢʽ ʞʳʣʫ ʢᴇʟʜʝʨʽʥʽש ᴅʩʝʨʽʥ 

ʝʩʢʝʨʝʪʽʥ ץʦʩʳʣסʳʰ, ,xx yyK K  - ʟʝʨʪʪʝʫ ʘʡʤʘסʳʥ ײץʨʘʡʪʳʥ ʤʘʪʝʨʠʘʣʜʘʨʜʳש 

ʞʳʣʫᴇʪʢʽʟʛʽʰʪʽʢ ʢʦʵʬʬʠʮʠʝʥʪʪʝʨʽ, ʩl r=  ᴅʨʙʽʨ ʤʘʪʝʨʠʘʣʜʳש ʢᴇʣʝʤʜʽʢ 

ʞʳʣʫ ʩr ʡrʤʜʳʣʳסʳ. ʉʦסשʳ ʢᴇʙʝʡʪʽʥʜʽʜʝ ʩ ʤʝʥ r ʤʘʪʝʨʠʘʣʜʳש ʪʳסʳʟʜʳסʳ 

ʤʝʥ ʤʘʩʩʘʣʳץ ʞʳʣʫ ʩr ʡʤrʜʳʣʳסʳʥ ʢᴇʨʩʝʪʝʜʽ. q - ʜʝʥʝʛʝ ᴅʩʝʨ ʝʪʝʪʽʥ ʞʳʣʫ 

ʘסʳʥʳʥʳץ שʘʨץʳʥʳ, ʘʣ BT - ʩʳʨʪץʳ ʘʫʘʥʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ.  

ʂʝʣʪʽʨʽʣʛʝʥ (2) ᴇʨʥʝʢʪʽש ʩʪʘʮʠʦʥʘʨʣʳץ ʞʳʣʫᴇʪʢʽʟʛʽʰʪʽʢ ʝʩʝʙʽʥʝ ץʘʪʳʩʪʳ 

 ʨʘʤʳʥʜʘײץ שʳ ï ʦʥʳסʘʥ ʬʫʥʢʮʠʦʥʘʣʜʘʥ ʘʡʳʨʤʘʰʳʣʳסʨʳʣײץ

ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʫʘץʳʪ ʙʦʡʳʥʰʘ ʜʝʨʙʝʩ ʪʫʳʥʜʳʩʳʥ ʝʩʢʝʨʝʪʽʥ 
2

T
Q

t
l
µå õ

- -æ ö
µç ÷

  

  שʙʦʣʫʳʥʜʘ.   ʐʝʢʪʽ    ʵʣʝʤʝʥʪʪʝʨ   ᴅʜʽʩʽʥʜʝ   ʬʫʥʢʮʠʦʥʘʣʜʳ    שʳʰʳʥʳסʦʩʳʣץ
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ʘʪʘʣסʘʥ ץʦʩʳʤʰʘ ʤװʰʝʛʝ ץʘʪʳʩʪʳ ʙᴇʣʽʛʽʥ ʙʳʣʘʡʰʘ ʞʝʢʝ ץʘʨʘʩʪʳʨʘʜʳ [1]: 
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ɺʘʨʠʘʮʠʷʣʳץ ʧʨʠʥʮʠʧʪʝʨʛʝ [1, 2] ʩᴅʡʢʝʩ ʙʝʨʽʣʛʝʥ (3) ʠʥʪʝʛʨʘʣʜʘʨ 

ʡʽʥʜʽʢ {}Tװʪ שʦʩʳʥʜʳʩʳ ʪʝʤʧʝʨʘʪʫʨʘʥʳץ  ʚʝʢʪʦʨʳʥʘ ץʘʪʳʩʪʳ 

ʤʠʥʠʤʘʣʜʘʥʫʳ ʢʝʨʝʢ. ʌʫʥʢʮʠʦʥʘʣʜʳש ʙײʣ ʙᴇʣʽʛʽʥ {}T  ʚʝʢʪʦʨʳ ʙʦʡʳʥʰʘ 

ʜʠʬʬʝʨʝʥʮʠʘʣʜʘʩʘץ: 
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           (4) 

ɽʥʜʽ ʙʝʡʩʪʘʮʠʦʥʘʨ ʞʳʣʫᴇʪʢʽʟʛʽʰʪʽʢ ʧʨʦʮʝʩʽʥʽש ʬʫʥʢʮʠʦʥʘʣʳʥ (4) 

ᴇʨʥʝʢʪʽ ʝʩʢʝʨʽʧ ʤʠʥʠʤʘʣʜʘʩʘץ ʤʳʥʘʜʘʡ ʩʳʟʳץʪʳץ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ 

ʪʝשʜʝʫʣʝʨ ʞװʡʝʩʽʥ ʘʣʘʤʳʟ: 
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              (5) 

ɹײʣ ʞʝʨʜʝ ᴅʨʙʽʨ ʰʝʢʪʽ ʵʣʝʤʝʥʪʪʽש []K , []ʉ  ʞᴅʥʝ {}F  ʤʘʪʨʠʮʘʣʘʨʳʥʜʘסʳ 

 :ʪʘʣʘʜʳ [1]ץʳʣʳ ʘʥʳץʣʝʩʽ ʢʝʣʝʩʽ ᴇʨʥʝʢʪʝʨ ʘʨװ
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f Q N dV q N dS hT N dS=- + -ñ ñ ñ
             (8) 

ʂʝʣʪʽʨʽʣʛʝʥ (6) - (8) ᴇʨʥʝʢʪʝʨʜʝʛʽ ʙʘʨʣʳץ ʠʥʪʝʛʨʘʣʜʘʨ ʞʝʢʝʣʝʛʝʥ ʰʝʢʪʽ 

ʵʣʝʤʝʥʪʪʝʨ ʙʦʡʳʥʰʘ ʘʣʳʥʘʜʳ [1]. ɾʦסʘʨʳʜʘסʳ (5) ץʘʪʳʥʘʩ ʙʽʨʽʥʰʽ ʜᴅʨʝʞʝʣʽ 

ʩʳʟʳץʪʳץ ʜʠʬʬʝʨʝʥʮʠʘʣʜʳץ ʪʝשʜʝʫʜʽ ʙʝʨʝʪʽʥ ʙʦʣסʘʥʜʳץʪʘʥ, ʦʥʜʘסʳ ʫʘץʳʪ 

ʙʦʡʳʥʰʘ ʜʝʨʙʝʩ ʪʫʳʥʜʳʥʳ ʦʥʳש ʜʠʩʢʨʝʪʪʽʢ ʘʥʘʣʦʛʳʤʝʥ ʘʡʳʨʙʘʩʪʘʧ, 

ʘʣʳʥסʘʥ ʥᴅʪʠʞʝʥʽ ʪװʨʣʝʥʜʽʨʩʝʢ, ʢʝʣʝʩʽ ץʘʪʳʥʘʩʪʳ ʘʣʘʤʳʟ [1]: 

[] []{} [] []{} {}
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2 2
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.          (9) 

ɹײʣ ʞʝʨʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʫʘץʳʪʪʳש t  ʩᴅʪʽʥʜʝʛʽ ʙʘʩʪʘʧץʳ {}
0

T  ʤᴅʥʽ 

ʨʝʪʽʥʜʝ ʩʪʘʮʠʦʥʘʨ ʝʩʝʧʪʽש ʰʝʰʽʤʽʥ ʘʣʩʘץ, ʦʥʜʘ ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʫʘץʳʪʪʳש 

t t+D ʩᴅʪʽʥʜʝʛʽ ʪװʡʽʥʜʽʢ ʤᴅʥʜʝʨʽʥ (9) ʪʝשʜʝʫʽʥ  {}
1

T  ʰʘʤʘʩʳʥʘ ץʘʪʳʩʪʳ 

ʰʝʰʫ ʘʨץʳʣʳ ʘʥʳץʪʘʡʤʳʟ. ʊʝשʜʝʫʜʝʛʽ {}F
*
 ʚʝʢʪʦʨ-ʙʘסʘʥʘ ʫʘץʳʪʪʳץ שʘʪʘʨ 

ʪײʨסʘʥ ʩᴅʪʪʝʨʽʥʜʝʛʽ ʰʝʢʘʨʘʣʳץ ʰʘʨʪʪʘʨʜʳ ʝʩʢʝʨʫ ʘʨץʳʣʳ ʝʩʝʧʪʝʣʝʜʽ ʞᴅʥʝ 

ʦʥʳײץ  שʨʘʤʳʥʜʘסʳ   ʰʘʤʘʣʘʨ   ʙʝʣʛʽʣʽ ʙʦʣʘʜʳ  [2].  ɼʝʤʝʢ,  ʦʥʳ  (9)  ʪʝשʜʝʫʜʽ  
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ʰʝʰʫ ʘʣʜʳʥʜʘ ʝʩʝʧʪʝʧ ץʦʶסʘ ʙʦʣʘʜʳ. ᴄʜʝʪʪʝ []ʉ  ʤʘʪʨʠʮʘʩʳʥ ʜʝʤʧʬʠʨʣʝʫ 

ʤʘʪʨʠʮʘʩʳ ʜʝʧ ʘʪʘʡʜʳ. 

ɸʣʳʥסʘʥ (9) ץʘʪʳʥʘʩ, ʪװʨʣʝʥʜʽʨʫʣʝʨʜʝʥ ʢʝʡʽʥ ʤʳʥʘʜʘʡ ʪװʨʛʝ ʝʥʝʜʽ [1]: 
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.              

 ʉʦסשʳ ᴇʨʥʝʢʪʽ [1] ʞײʤʳʩʪʘ ʢʝʣʪʽʨʽʣʛʝʥ ʞʦʣʤʝʥ ʪװʨʣʝʥʜʽʨʽʧ, ʤʳʥʘʜʘʡ 

ʞʘʣʧʳ ʪװʨʛʝ ʢʝʣʪʽʨʫʛʝ ʙʦʣʘʜʳ: 

[]{} []{} {}
ʥʦʚ ʩʪʘʨ

ɸ T ʈ T F= - . 

ɹײʣ ʞʝʨʜʝ {}
ʥʦʚ

T - ʪʝʤʧʝʨʘʪʫʨʘʥʳש ʽʟʜʝʣʽʧ ʦʪʳʨסʘʥ ʚʝʢʪʦʨʳ, ʘʣ {}
ʩʪʘʨ

T  - 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ᴇʨʽʩʪʽש ʫʘץʳʪ ʠʥʪʝʨʚʘʣʳʥʳש ʦʩʳʥʳש ʘʣʜʳʥʜʘסʳ ץʘʜʘʤʳʥʜʘ 

ʘʥʳץʪʘʣסʘʥ ʚʝʢʪʦʨʳ. 

ʋʘץʳʪ ʠʥʪʝʨʚʘʣʳʥʳש tD ץʘʜʘʤʳʥʘ ʪᴅʫʝʣʜʽ []ɸ ʤʘʪʨʠʮʘʩʳ ʙʝʣʛʽʣʽ []ʉ  ʞᴅʥʝ 

[]K  ʤʘʪʨʠʮʘʣʘʨʳʥʳש ʢʦʤʙʠʥʘʮʠʷʩʳ ʙʦʣʳʧ ʢʝʣʝʜʽ. ɽʛʝʨ tD  ʘʜʘʤʳ ʤʝʥץ 

ʤʘʪʝʨʠʘʣʜʳ ʩʠʧʘʪʪʘʡʪʳʥ ʧʘʨʘʤʝʪʨʣʝʨ ʫʘץʳʪץʘ, ʥʝʤʝʩʝ {}T  ʚʝʢʪʦʨʳʥʘ ʪᴅʫʝʣʩʽʟ 

ʙʦʣʩʘ, ʦʥʜʘ []ɸ ʤʘʪʨʠʮʘʩʳ ʙʘʨʣʳץ ʫʘץʳʪʪʘ ʪײʨʘץʪʳ ʙʦʣʘʜʳ. ɸʣ ʝʛʝʨ tD  ʘʜʘʤʳץ 

ʤʝʥ ʤʘʪʝʨʠʘʣʜʳ ʩʠʧʘʪʪʘʡʪʳʥ ʧʘʨʘʤʝʪʨʣʝʨ ʝʩʝʧʪʽ ʰʝʰʫ ʙʘʨʳʩʳʥʜʘ ᴇʟʛʝʨʽʧ 

ʦʪʳʨʘʪʳʥ ʙʦʣʩʘ, ʦʥʜʘ []ɸ ʤʘʪʨʠʮʘʩʳʥ ᴅʨץʘʰʘʥ ץʘʡʪʘʜʘʥ ʝʩʝʧʪʝʧ, ʦʥʳש ᴇʟʛʝʨʛʝʥ 

ʤᴅʥʽʥ ᴅʨʙʽʨ ʵʣʝʤʝʥʪ װʰʽʥ ʝʩʢʝʨʽʧ ʦʪʳʨʫסʘ ʪʫʨʘ ʢʝʣʝʜʽ. 

ɽʥʜʽ ʟʝʨʪʪʝʫ ʘʡʤʘסʳ ʨʝʪʽʥʜʝ ʢᴇʣʜʝʥʝץ שʠʤʘʩʳ ʪᴇʨʪʙײʨʳʰ ʙʦʣʳʧ ʢʝʣʝʪʽʥ 

ʪײʪʘʩ, ʠʟʦʪʨʦʧʪʳ ʜʝʥʝʥʽ ץʘʨʘʩʪʳʨʘʡʳץ. ɼʝʥʝʥʽײ שʟʳʥʜʳסʳ ʝʩʝʧʪʽ ʞʘʟʳץ 

h שʘ ʞʝʪʢʽʣʽʢʪʽ ʙʦʣʩʳʥ. ɼʝʥʝʥʽסʘʨʘʩʪʳʨʫץ ʦʡʳʣʳʤʜʘץ  ʪʝʨʝשʜʽʢʪʝʛʽ ʪʘʙʘʥʳʥʜʘ 

ᴅʨץʘʰʘʥ ʪײʨʘץʪʳ 
hT  ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʩʘץʪʘʣʘʜʳ ʜʝʧ ʝʩʝʧʪʝʣʝʜʽ [3]. ɸʣ ʦʥʳש ʝʢʽ 

ʰʝʢʘʨʘʣʳץ ʚʝʨʪʠʢʘʣ ץʘʙʳʨסʘʩʳʥʜʘסʳ ʪʝʤʧʝʨʘʪʫʨʘ ʪᴇʤʝʥʛʽ ץʘʙʘʪʪʘסʳ 
hT  

ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘʥ ʜʝʥʝʥʽש ʞʦסʘʨסʳ ʛʦʨʠʟʦʥʪʘʣ ɹץʘʙʘʪʳʥʜʘ ʦʨʳʥ ʘʣʘʪʳʥ ʩʳʨʪץʳ 

ʘʫʘʥʳש 
BT  ʪʝʤʧʝʨʘʪʫʨʘʩʳʥʘ ʜʝʡʽʥ ʩʳʟʳץʪʳץ ʟʘשʜʳʣʳץʧʝʥ ᴇʟʛʝʨʝʜʽ ʜʝʧ 

ʞʦʨʘʤʘʣʜʘʥʘʜʳ (1 ʩʫʨʝʪ). ɿʝʨʪʪʝʫ ʘʡʤʘסʳʥʳש ʞʦסʘʨסʳ ʛʦʨʠʟʦʥʪʘʣ ɹ ʙʝʪʽʥʜʝ 

ʩʳʨʪץʳ ʘʫʘʤʝʥ ( )Bh T T-  ʟʘשʜʳʣʳסʳ ʙʦʡʳʥʰʘ ʢʦʥʚʝʢʪʠʚʪʽʢ ʞʳʣʫ ʘʣʤʘʩʫ 

ʞװʨʝʜʽ. 

 
1-ʩʫʨʝʪ 
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 ᴇʨʽʩ ʙʝʨʽʣʛʝʥ ץʳ ʪʝʤʧʝʨʘʪʫʨʘʣʳסʳʥʜʘסʘʥ ʟʝʨʪʪʝʫ ʘʡʤʘסʘʨʘʩʪʳʨʳʣʳʧ ʦʪʳʨפ

ʰʝʢʘʨʘʣʳץ ʰʘʨʪʪʘʨʜʳש ᴅʩʝʨʽʥʝʥ ʞᴅʥʝ ʜʝʥʝʥʽש ʽʰʢʽ ʙᴇʣʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ 

ʥװʢʪʝʣʽʢ (ʩʳʟʳץʪʳץ) ʞʳʣʫ ʢᴇʟʜʝʨʽʥʽש ᴅʩʝʨʽʥʝʥ ץʘʣʳʧʪʘʩʘʜʳ. ɽʩʝʧʪʝʫ ʘʡʤʘסʳʥʳש 

QH  ʪʝʨʝשʜʽʢʪʝʛʽ ʛʦʨʠʟʦʥʪʘʣ ɹץʠʤʘʩʳʥʜʘ ᴇʟʘʨʘ ʙʽʨʜʝʡ L ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ 

ʥװʢʪʝʣʽʢ Q  ʞʳʣʫ ʢᴇʟʜʝʨʽ ʦʨʥʘʣʘʩʪʳʨʳʣסʘʥ (1 ʩʫʨʝʪ). ᴄʜʝʪʪʝ ʤײʥʜʘʡ ץʦʡʳʣʳʤʜʘ 

ʩʳʨʪץʳ ʘʫʘʥʳש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʪײʨʘץʪʳ, ʞᴅʥʝ ʪʝʨʽʩ ʪʘשʙʘʣʳ ʜʝʧ ʘʣʳʥʘʜʳ. ɸʣ 

ʜʝʥʝʥʽש ʽʰʢʽ ʙᴇʣʽʛʽʥʜʝ ʦʨʥʘʣʘʩץʘʥ ʞʳʣʫ ʢᴇʟʜʝʨʽʥʽש ʪʝʤʧʝʨʘʪʫʨʘʩʳ ʙʝʣʛʽʣʽ ʙʽʨ 

ʜʠʘʧʘʟʦʥʜʘ ᴇʟʛʝʨʽʧ ʦʪʳʨʘʜʳ ʞᴅʥʝ ʦʩʳ ʢʝʟʜʝ ʜʝʥʝʜʝ ץʘʣʳʧʪʘʩʘʪʳʥ 

ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ᴇʨʽʩʪʽש ᴇʟʛʝʨʫ ʜʠʥʘʤʠʢʘʩʳ ʟʝʨʪʪʝʣʝʜʽ. ɹײʣ ʢʝʟʜʝ ʽʰʢʽ ʞʳʣʫ 

ʢᴇʟʜʝʨʽʥʽש ʫʘץʳʪץʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʫ ʤᴇʣʰʝʨʽ ʪʝʤʧʝʨʘʪʫʨʘʤʝʥ ʙʝʨʽʣʛʝʥʜʽʢʪʝʥ, 

 שʳʪ ʙʦʡʳʥʰʘ ʜʝʨʙʝʩ ʪʫʳʥʜʳʩʳʥ ʦʥʳץʫʘ שʳ ʪʝʤʧʝʨʘʪʫʨʘʥʳסʘʪʳʥʘʩʪʘץ (5)

ʜʠʩʢʨʝʪʪʽʢ ʘʥʘʣʦʛʳʤʝʥ ʘʡʳʨʙʘʩʪʘʫ ʢᴇʧ ץʠʳʥʜʳץ ʪʫʜʳʨʤʘʡʜʳ [3].  

ʂʝʡʙʽʨ ʞʘסʜʘʡʣʘʨʜʘ ʽʰʢʽ ʞʳʣʫ ʢᴇʟʜʝʨʽʥʽש ʫʘץʳʪץʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧ 

ʦʪʳʨʘʪʳʥ ()Q t  ʘ ʙʘʡʣʘʥʳʩʪʳ ᴇʟʛʝʨʽʧץʳʪץʥʜʘʡ ʢʝʟʜʝ ʫʘײʫʘʪʳ ʙʝʨʽʣʝʜʽ. ʄץ 

ʦʪʳʨʘʪʳʥ ʞʳʣʫ ʢᴇʟʽʥʽץ שʫʘʪʳ ʤʝʥ ʞʳʣʫ ʢᴇʟʜʝʨʽ ʦʨʥʘʣʘʩץʘʥ ʥװʢʪʝʣʝʨʜʝ ʧʘʡʜʘ 

ʙʦʣʘʪʳʥ ()T t  ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʫ ץʘʞʝʪ ʙʦʣʘʜʳ. 

ʄʳʩʘʣʳ, ʘʨʥʘʡʳ ʘʵʨʦʜʨʦʤʜʘʨʜʳש ʙʝʪʢʽ ץʘʙʘʪʳʥ ʞʳʣ ʙʦʡʳ ʤײʟʜʘʥ ʩʘץʪʘʥʜʳʨʫ 

 ʘʙʘʪʳʥʘ ʙʝʣʛʽʣʽץ ʳסʘʨסʘʥ ʞʦסʪʝʤʽʨ-ʙʝʪʦʥʥʘʥ ʞʘʩʘʣ שʘʥ ʢʝʟʜʝ ʦʥʳסʘʞʝʪ ʙʦʣץ

ʪʝʨʝשʜʽʢʪʝ ץʳʟʜʳʨסʳʰ ʵʣʝʤʝʥʪʪʝʨ ʦʨʥʘʪʳʣʘʜʳ. ʆʩʳ ʢʝʟʜʝ ץʳʟʜʳʨסʳʰ 

ʵʣʝʤʝʥʪʪʝʨʜʽץ שʫʘʪʳʥʳש, ʦʣʘʨʜʳש ʦʨʥʘʣʘʩʫ ʪʝʨʝשʜʽʛʽʥʽש ʞᴅʥʝ ᴇʟʘʨʘ 

 ʘʞʝʪʪʽʛʽ ʪʫʳʥʜʘʡʜʳ. ɼʝʤʝʢ, ʝʩʝʧʪʝʫץ ʪʘʫץʪʠʽʤʜʽ ʤᴅʥʜʝʨʽʥ ʘʥʳ שʳʥʳסʪʳץʘʰʳץ

ʩʭʝʤʘʩʳ ʞʦסʘʨʳʜʘ ʢʝʣʪʽʨʽʣʛʝʥ (1 ʩʫʨʝʪ) ʤʘʪʝʤʘʪʠʢʘʣʳץ ʤʦʜʝʣʴʜʝ ʝש ʘʣʜʳʤʝʥ 

ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽ ()Q t  ʧʘʨʘʤʝʪʨʽʥʽש ʪʠʽʤʜʽ ʤᴅʥʽʥ ʘʥʳץʪʘʫ ʢʝʨʝʢ. ɸʣ 

() ()T t f Q t= è øê ú
 ʬʫʥʢʮʠʦʥʘʣʜʳץ ʙʘʡʣʘʥʳʩʪʳ ʘʥʳץʪʘʫ װʰʽʥ ()Q t  ʧʘʨʘʤʝʪʨʽʥʽש 

ʙʽʨʥʝʰʝ ʤᴅʥʽ װʰʽʥ ʩʪʘʮʠʦʥʘʨʣʳץ ץʦʡʳʣʳʤʜʘסʳ ʞʳʣʫᴇʪʢʽʟʛʽʰʪʽʢ ʝʩʝʙʽʥ ʰʝʰʫ 

ʢʝʨʝʢ. ʉʦʥʜʘ ץʫʘʪʳ ()Q t  ʙʦʣʘʪʳʥ ץʳʟʜʳʨסʳʰ ʵʣʝʤʝʥʪʪʝʨ ʦʨʥʘʣʘʩץʘʥ 

ʥװʢʪʝʣʝʨʜʝʛʽ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳש ʤᴅʥʜʝʨʽ ʘʪʘʣסʘʥ ʝʩʝʧʪʝʨʜʽש ʰʝʰʽʤʽʥʝʥ 

ʪʘʙʳʣʘʜʳ. ɸʣ ʙʝʣʛʽʣʽ ʙʽʨ ʜʠʘʧʘʟʦʥʜʘ ᴇʟʛʝʨʝʪʽʥ ()Q t  ʧʘʨʘʤʝʪʨʽʥʽש ʙʽʨʥʝʰʝ ʤᴅʥʽ 

ʳ ʪʝʤʧʝʨʘʪʫʨʘʣʘʨ ʤʝʥ ()Qסʘʡʩʳʩʳʥʜʘץᴅʨ שʢʪʝʣʝʨʜʽװʘʥ ʥסʰʽʥ ʘʪʘʣװ t  

ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʳ ʢʝʩʪʝ, ʥʝʤʝʩʝ ʛʨʘʬʠʢ ʪװʨʽʥʜʝ ʘʣʫ ץʠʳʥ ʙʦʣʤʘʡʜʳ. 

ʆʩʳʣʘʡʰʘ, ʪײʪʘʩ ʜʝʥʝʥʽש ʽʰʢʽ ʘʡʤʘסʳʥʜʘ ʦʨʥʘʣʘʩץʘʥ, ץʫʘʪʳ ʫʘץʳʪץʘ ʪᴅʫʝʣʜʽ 

ʞʳʣʫ ʢᴇʟʜʝʨʽʥʝʥ ʪʫʳʥʜʘʡʪʳʥ ʪʝʤʧʝʨʘʪʫʨʘʣʳץ ᴇʨʽʩʪʽש ᴇʟʛʝʨʫ ʜʠʥʘʤʠʢʘʩʳʥ 

ʘʥʳץʪʘʫ ʝʩʝʙʽ ʞʦסʘʨʳʜʘ ץʘʨʘʩʪʳʨʳʣסʘʥ, ʙʝʣʛʽʣʽ ʙʽʨ ʥװʢʪʝʣʝʨʜʝʛʽ 

ʪʝʤʧʝʨʘʪʫʨʘʣʘʨʜʳש ʫʘץʳʪ ʙʦʡʳʥʰʘ ʪʫʳʥʜʳʩʳ ʙʝʨʽʣʛʝʥ ʝʩʝʧʢʝ ʢʝʣʪʽʨʽʣʝʜʽ.  
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ʂʆʅʎɽʇʎʀʗ ʆɹʑɽɻʆ ʇʈʆɽʂʊɸ çʉʆɿɼɸʅʀɽ ʀʅʊɽɻʈʀʈʆɺɸʅʅʆʁ 

ɹɸɿʓ ɼɸʅʅʓʍ (ɹɼ) ʆʈɻɸʅʀɿɸʎʀʀè 
 

ɹײʣ ʤʘץʘʣʘʜʘ ᴅʢʽʤʰʽʣʽʢ ʙʘʩץʘʨʫʜʳש ʙʽʨʽʢʪʽʨʽʣʛʝʥ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʩʽʥ ײץʨʫ ʞʦʙʘʩʳ 

ʩʠʧʘʪʪʘʣʘʜʳ. 

 

This article deals with the project of creation of administrative control integration data base.  

 
ɺʚʝʜʝʥʠʝ. ʅʝʤʳʩʣʠʤʦ ʩʪʨʦʠʪʴ ʙʦʣʴʰʦʡ ʚʦʝʥʥʳʡ ʢʦʨʘʙʣʴ, ʥʝ ʠʤʝʷ ʦʙʱʝʛʦ 

ʧʣʘʥʘ ʚʩʝʛʦ ʢʦʨʘʙʣʷ. ʂʦʛʜʘ ʩʦʩʪʘʚʣʝʥ ʦʙʱʠʡ ʧʣʘʥ, ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ ʤʦʛʫʪ 

ʧʨʠʩʪʫʧʘʪʴ ʢ ʨʘʙʦʪʝ ʥʘʜ ʜʝʪʘʣʷʤʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʦʨʛʘʥʠʟʘʮʠʠ (ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʦʟʥʘʯʠʤ ʢʘʢ 

ɸʉ) ʦʩʚʦʠʪʴ ʥʝ ʥʘʤʥʦʛʦ ʧʨʦʱʝ, ʯʝʤ ʧʦʩʪʨʦʠʪ ɹʚʦʝʥʥʳʡ ʢʦʨʘʙʣʴ, ʦʜʥʘʢʦ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʦʨʛʘʥʠʟʘʮʠʡ ʵʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʝʟ ʦʙʱʝʛʦ ʜʦʩʪʘʪʦʯʥʦ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʣʘʥʘ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʣ ʙʳ ʩʦʛʣʘʩʦʚʘʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ. 

 ɺ ʢʦʥʮʝ 1960-ʭ ʛʦʜʦʚ ʧʦʷʚʠʣʘʩʴ ʠʜʝʷ ʦ ʩʦʟʜʘʥʠʠ ʧʦʣʥʦʩʪʴʶ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ɹɼ ʦʨʛʘʥʠʟʘʮʠʡ. ɿʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʙʘʟʳ 

ʜʘʥʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʥʝʚʝʨʦʷʪʥʦ ʩʣʦʞʥʘ, ʥʦ ʦʯʝʥʴ ʚʳʛʦʜʥʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʊʦʣʴʢʦ ʟʘ ʩʯʝʪ ʪʘʢʦʡ ɹɼ, ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘ 

10-15%,  ʧʨʠ ʵʪʦʤ ʘʢʪʠʚʠʟʠʨʫʷ ʧʦʪʝʥʮʠʘʣ ʫʧʨʘʚʣʝʥʠ ̫ʠ ʥʝ ʧʨʠʚʣʝʢʘʷ ʩʚʦʠ 

ʨʝʩʫʨʩʳ. ʅʘ ʩʝʛʦʜʥʷ ʵʪʦ ʫʞʝ ʥʝʦʩʧʦʨʠʤʳʡ ʬʘʢʪ. 

ʄʳ ʜʦʣʞʥʳ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʝʙʝ çʢʦʤʧʴʶʪʠʟʠʨʦʚʘʥʥʦʝè ʧʨʝʜʧʨʠʷʪʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʦ ʣʶʜʝʡ ʩʦʟʜʘʝʪ ʠ ʥʘʣʘʞʠʚʘʝʪ ʵʣʝʢʪʨʦʥʥʳʝ ʧʨʦʮʝʜʫʨʳ. ɺ ʠʭ 

ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʤʝʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, çʜʨʫʞʝʣʶʙʥʦʝè ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʚʳʧʦʣʥʷʪʴ ʩʚʦʶ ʨʘʙʦʪʫ 

ʙʳʩʪʨʦ. 

ɺʦʧʨʦʩ ʢ ʨʫʢʦʚʦʜʠʪʝʣʷʤ ʧʨʝʜʧʨʠʷʪʠʷ: ʢʘʢ ɺʳ ʢʦʥʪʨʦʣʠʨʫʝʪʝ ʪʘʢʫʶ 

ʩʠʪʫʘʮʠʶ? ɺʘʞʥʝʡʰʠʡ ʘʩʧʝʢʪ ʢʦʥʪʨʦʣʷ ï ʢʦʦʨʜʠʥʘʮʠʷ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʥʥʳʭ. 

ɽʝ ʦʪʩʫʪʩʪʚʠʝ ʧʨʠʚʦʜʠʪ ʢ ʵʬʬʝʢʪʫ ɺʘʚʠʣʦʥʩʢʦʡ ʙʘʰʥʠ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʙʝʟ ʢʦʦʨʜʠʥʠʨʫʶʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʧʦʜʦʙʥʘ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʙʝʟ ʦʙʱʝʛʦ ʪʝʣʝʬʦʥʥʦʛʦ 

ʩʧʨʘʚʦʯʥʠʢʘ. 

ʉʠʣʴʥʳʤ ʘʨʛʫʤʝʥʪʦʤ ʚ ʧʦʣʴʟʫ ʮʝʥʪʨʘʣʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠ ̫

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʘʥʥʳʝ ʙʫʜʫʪ ʠʩʢʘʪʴ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʆʨʛʘʥʠʟʘʮʠʷ ʜʘʥʥʳʭ 

ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʥʘ ʩʧʦʥʪʘʥʥʳʝ ʟʘʧʨʦʩʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʥʘ ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ  ʦʪʚʝʪʠʪʴ,  ʪʦʣʴʢʦ  ʠʟʫʯʠʚ  ʤʥʦʞʝʩʪʚʦ   ʟʘʧʠʩʝʡ.   ɼʣʷ   ʵʪʦʛʦ   ʧʦʪʨʝʙʫʝʪʩʷ  
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ʈʫʩʪʘʤʦʚ ʅ.ʊ., ɸʙʜʨʘʭʤʘʥʦʚ ʈ.ɹ., ʉʝʡʪʙʝʢʦʚ ɾ. ʂʦʥʮʝʧʮʠʷ ʦʙʱʝʛʦ ʧʨʦʝʢʪʘ çʩʦʟʜʘʥʠʝ... 
 

 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ. ɼʘʥʥʳʝ ʟʘʥʠʤʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʡ ʦʙʲʝʤ, ʪʨʝʙʫʪʁ 

ʭʨʘʥʝʥʠʝ ʠ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʇʦʠʩʢ  ʠʣʠ ʦʧʝʨʘʮʠʠ  ʩ ʚʪʦʨʠʯʥʳʤʠ ʢʣʶʯʘʤʠ  ʥʘʜ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʟʙʨʦʩʘʥʥʳʤʠ ʜʘʥʥʳʤʠ  ʟʘʥʠʤʘʶʪ, ʦʯʝʥʴ ʤʥʦʛʦ ʚʨʝʤʝʥʠ. ɼʣʷ 

ʨʝʰʝʥʠ ̫ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʟʘʜʘʯ, ʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ɹɼ ʧʨʝʜʧʨʠʷʪʠʡ. 

ʎʝʣʴ ʧʨʦʝʢʪʘ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʚʥʝʜʨʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ), 

ʠʤʝʶʱʝʡ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫ  ʁʙʘʟʫ ʜʘʥʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ  ʠ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʧʣʘʥʘ, ʧʨʠ ʵʪʦʤ ʦʮʝʥʠʚʘʶʱʠʡ 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ  ʨʘʙʦʪʥʠʢʘ.  

ʄʝʪʦʜ ʨʝʰʝʥʠ.̫ ʇʨʦʝʢʪ ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʚʠʜʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩ ʝʜʠʥʳʤ ʚʳʭʦʜʦʤ ʥʘ ʨʫʢʦʚʦʜʠʪʝʣʷ ʧʨʝʜʧʨʠʷʪʠ.̫ ɼʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʘʚʪʦʥʦʤʥʦ ʠ ʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʜʘʥʥʳʝ ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʧʨʝʜʧʨʠʷʪʠ ̫ʥʝʦʙʭʦʜʠʤʳʝ ʦʧʝʨʘʪʠʚʥʳʝ 

ʜʘʥʥʳʝ ʜʣʷ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ: ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʯʘʩʪʴ; ʢʦʥʪʨʦʣʴʥʘʷ ʯʘʩʪʴ ʠ 

ʯʘʩʪʴ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠ.̫ 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ: ʚ ʵʪʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤʘ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʜʘʥʥʳʝ ʘʚʪʦʥʦʤʥʦ ʠ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʤ ʚʠʜʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʨʫʢʦʚʦʜʠʪʝʣʶ (ʃʇʈ) ʧʨʝʜʧʨʠʷʪʠ ̫(ʩʤ. ʨʠʩ.1). 

ʂʦʥʪʨʦʣʴʥʘʷ: ʵʪʘ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʃʇʈʫ ʦ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠ ̫ʧʣʘʥʘ ʩʪʨʫʢʪʫʨʘʤʠ ʧʨʝʜʧʨʠʷʪʠ,̫ ʢʘʞʜʳʤ ʨʘʙʦʪʥʠʢʦʤ ʠ ʦ 

ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʥʦʛʦ 

ʧʣʘʥʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʮʝʥʠʚʘʝʪ ʩʪʝʧʝʥʴ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠ ̫ ʚ ʜʘʥʥʳʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ (ʩʤ. ʨʠʩ.2). 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ: ʵʪʘ ʯʘʩʪʴ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠ ̫ ʚʥʫʪʨʝʥʥʝʛʦ, ʚʥʝʰʥʝʛʦ ʧʦʪʝʥʮʠʘʣʦʚ  ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʦʪʝʥʮʠʘʣʘ 

ʫʧʨʘʚʣʝʥʠ.̫ ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʧʨʠʥʷʪʦʛʦ ʧʣʘʥʘ ʠ ʧʨʦʚʦʜʠʪʩʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ɼʘʥʥʘʷ ʯʘʩʪʴ 

ʩʠʩʪʝʤʳ ʨʘʙʦʪʘʝʪ ʚ ʜʠʘʣʦʛʦʚʦʤ  ʨʝʞʠʤʝ çʩʦʚʝʪʯʠʢʘè (ʩʤ. ʨʠʩ.3).  

ʇʨʝʜʣʘʛʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʝʜʧʨʠʷʪʠʝ ʚ ʚʠʜʝ 

ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʩ ʚʳʭʦʜʦʤ ʥʘ  ʛʣʦʙʘʣʴʥʳʡ ʩʝʪʴ ʠʥʪʝʨʥʝʪ. ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʧʨʝʜʧʨʠʷʪʠ ̫ʥʘʭʦʜʷʱʝʝʩʷ ʚ ɹɼ  ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʚʳʩʦʢʦʡ ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʀʉ: 

- ʨʝʟʢʦ ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʷ, ʪʨʘʪʠʤʳʡ ʃʇʈʦʤ ʥʘ ʢʦʦʨʜʠʥʘʮʠʶ ʦʪʥʦʰʝʥʠʡ 

ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠ ̫ʚʩʝʭ ʫʨʦʚʥʝʡ; 

- ʫʤʝʥʴʰʘʝʪ ʠʩʢʘʞʝʥʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʃʇʈʫ ʠʟ ʥʠʟʢʠʭ 

ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʦʨʛʘʥʠʟʘʮʠʠ; 

-  ʧʦʚʳʰʘʝʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠ ̫ʧʨʝʜʧʨʠʷʪʠʝʤ ʥʘ 10-15%, ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠ ̫ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

-  ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʃʇʈʦʤ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʬʦʨʩ-ʤʘʞʦʨʥʳʝ ʩʠʪʫʘʮʠʠ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʃʇʈʦʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʮʠʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʨʘʙʦʪʥʠʢʦʚ ʚʩʝʭ ʫʨʦʚʥʝʡ  ʚ  ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʧʣʘʥʘ; 

-  ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʦʮʝʥʢʠ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠ.̫ 
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ɸʥʘʣʠʟ ʨʳʥʢʘ 
ʇʝʨʝʩʤʦʪʨ ʦʙʲʝʤʘ 

ɺʳʧʫʩʢʘ ʧʨʦʜʫʢʪʘ  

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʙʳʪʘ 

ʌʠʥʘʥʩʦʚʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ 

ʋʧʨʘʚʣʝʥʠʝ ʬʦʥʜʘʤʠ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ 

ʎʝʥʦʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘ 

ʇʦʜʜʝʨʞʘʥʠʝ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʧʨʦʜʫʢʪʘ 

ʇʦʪʨʝʙʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʘʭ 

ɿʘʢʫʧʦʯʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  

ʇʦʣʫʯʝʥʠʝ ʤʘʪʝʨʠʘʣʘ 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ 

ʇʣʘʥʠʨʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʤʦʱʥʦʩʪʝʡ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʈʘʟʤʝʱʝʥʠʝ ʨʘʙʦʯʝʛʦ 

ʧʦʧʳʪʢʘ 

ʋʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ ʩʥʘʙʞʝʥʠʝʤ  

ʋʧʦʨʷʜʦʯʝʥʠʝ ʧʦ 

ʪʠʧʦʨʘʟʤʝʨʦʤ 

ʄʘʰʠʥʥʳʝ ʦʧʝʨʘʮʠʠ  

ʊʝʨʨʠʪʦʨʠʘʣʴʥʦʝ 

ʨʘʟʤʝʱʝʥʠʝ 

ʇʨʦʜʘʞʘ  

ʋʧʨʘʚʣʝʥʠʝ ʩʙʳʪʦʤ 

ʉʚʷʟʠ ʩ ʟʘʢʘʟʯʠʢʦʤ 

ʋʧʨʘʚʣʝʥʠʝ ʟʘʧʘʩʘʤʠ 

ʩʦʪʦʚʦʡ  ʧʨʦʜʫʢʮʠʠ 

ʆʙʩʣʫʞʠʚʘʥʠʝ ʟʘʢʘʟʦʚ 

ʋʧʘʢʦʚʢʘ 

ʆʪʧʨʘʚʢʘ 

ʂʨʝʜʠʪʦʨʳ ʠ ʜʝʙʠʪʦʨʳ 

ʜʚʠʞʝʥʠʝ ʜʝʥʝʞʥʦʡ 

ʥʘʣʠʯʥʦʩʪʠ 

ʌʦʥʜ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʫʯʝʪ 

ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʠ ʩʤʝʪ 

ɸʥʘʣʠʟ ʧʨʠʙʳʣʝʡ 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ 

ʨʘʙʦʪʘʶʱʠʭ 

ʂʦʤʧʣʝʢʪʦʚʘʥʠʝ ʰʪʘʪʘ 

ʂʦʤʧʝʥʩʘʮʠʦʥʥʘʷ ʧʦʣʠʪʠʢʘ 
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ʈʫʩʪʘʤʦʚ ʅ.ʊ., ɸʙʜʨʘʭʤʘʥʦʚ ʈ.ɹ., ʉʝʡʪʙʝʢʦʚ ɾ. ʂʦʥʮʝʧʮʠʷ ʦʙʱʝʛʦ ʧʨʦʝʢʪʘ çʩʦʟʜʘʥʠʝ... 
 

 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʵʪʦʡ ʯʘʩʪʠ, ʜʘʝʪ ʨʫʢʦʚʦʜʠʪʝʣʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʭʦʜʝ 

ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʤʠʥʫʷ ʚʩʝʭ ʠʝʨʘʨʭʠʯʝʩʢʠʭ 

ʫʨʦʚʥʝʡ. ʏʪʦ ʠʥʪʝʨʝʩʥʦ, ʧʨʠ ʵʪʦʤ ʃʇʈ ʙʫʜʝʪ ʧʦʣʥʦʩʪʴʶ ʠʥʬʦʨʤʠʨʦʚʘʥ ʦ 

ʩʦʮʠʘʣʴʥʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʨʘʙʦʪʥʠʢʘ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ 

ʧʣʘʥʘ ʚ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʥʳʭ  ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ʆʯʝʥʴ ʚʘʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʃʇʈ ʙʫʜʝʪ ʦʮʝʥʢʘ ʫʧʨʘʚʣʷʝʤʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ. 
ʈʠʩʫʥʦʢ 2. ʂʦʥʮʝʧʪʫʣʘʴʥʘʷ ʩʭʝʤʘ çʂʦʥʪʨʦʣʴʥʦʡè ʯʘʩʪʠ ʀʉ. 

 
ʈʠʩʫʥʦʢ 3. ʀʥʪʝʨʬʝʡʩ ʯʘʩʪʠ ʀʉ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ. 
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ɼʘʥʥʘʷ ʯʘʩʪʴ ʀʉ ʥʘ ʦʩʥʦʚʝ SWOT(ʘʙʙʨʝʚʠʘʪʫʨʘ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʧʝʨʚʳʭ ʙʫʢʚ 

ʘʥʛʣʠʡʩʢʠʭ ʩʣʦʚ: ʩʠʣʘ, ʩʣʘʙʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʛʨʦʟʳ ʠ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ 

ʰʠʨʦʢʦ ʧʨʠʟʥʘʥʥʳʤ ʧʦʜʭʦʜʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʧʨʦʚʝʩʪʠ ʩʦʚʤʝʩʪʥʦʝ ʠʟʫʯʝʥʠʝ 

ʚʥʝʰʥʝʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ. ʇʨʠʤʝʥʷʷ ʵʪʦʪ ʤʝʪʦʜ, ʫʜʘʝʪʩʷ ʫʩʪʘʥʦʚʠʪ ɹ

ʣʠʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʩʠʣʦʡ ʠ ʩʣʘʙʦʩʪʴʶ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʱʠ ʦʨʛʘʥʠʟʘʮʠʠ  ʠ 

ʚʥʝʰʥʠʤʠ ʫʛʨʦʟʘʤʠ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ) - ʘʥʘʣʠʟʘ ʦʧʨʝʜʝʣʷʝʪ ʚʥʫʪʨʝʥʥʠʡ ʠ 

ʚʥʝʰʥʠʡ ʧʦʪʝʥʮʠʘʣ ʦʨʛʘʥʠʟʘʮʠʠ. ʀʩʭʦʜʷ, ʠʟ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʩʠʩʪʝʤʘ ʚʳʜʘʝʪ  çʩʦʚʝʪʳè ʢʘʢ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣ ʫʧʨʘʚʣʝʥʠ.̫ ɺ 

ʧʨʦʮʝʩʩʝ SWOT-ʘʥʘʣʠʟʘ ʚʳʷʚʣʷʝʪʩʷ  ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ 

ʧʣʘʥʠʨʦʚʘʥʠʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʠʡ ʚʠʜ ʧʨʝʜʣʘʛʘʝʤʦʡ ʀʉ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 4. ʆʙʱʠʡ ʚʠʜ ʧʨʝʜʣʘʛʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

 

ɼʘʥʥʘʷ ʀʉ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ. ʇʨʠ ʥʘʜʦʙʥʦʩʪʠ ʤʦʞʥʦ  
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ʧʨʠʩʧʦʩʦʙʠʪ ɹ ʢ ʨʝʞʠʤʫ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ʉʠʩʪʝʤʫ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ. 

ʀ ʝʱʝ ʦʜʠʥ ʤʦʤʝʥʪ, ʥʘ ʢʦʪʦʨʦʛʦ ʭʦʯʫ ʦʙʦʩʪʨʠʪʴ ʚʥʠʤʘʥʠʝ. ʇʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ (ʠ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ) ʧʨʦʝʢʪʘ ʤʳ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʳ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʦʪʜʝʣʴʥʦ ʚʦʧʨʦʩʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʠ). ʋ ʥʘʩ ʥʘ ʩʝʛʦʜʥʷ ʠʤʝʶʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʨʝʜʩʪʚ ʠ ʩʠʩʪʝʤ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ 

ʨʝʰʝʥʠʠ ʜʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʧʦʣʥʦʩʪʴʶ ʙʫʜʫʪ ʫʯʪʝʥʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʦʙʣʘʩʪʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ.   
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ɸ.ʄ.ʄɸʈɸʉʋʃʆɺ  

ʪʝʭʥʠʢʘ rס ʣʳʤʜʘʨʳʥʳש ʜʦʢʪʦʨʳ, ʜʦʮʝʥʪ 

 ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ 

 

ʄ.ɸ.ʉױʃʊɸʅʆɺ  
ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ rס ʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, ʜʦʮʝʥʪ  

ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ 

  
ɿ.ɽ.ʀɹʈɸɽɺɸ  

ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʤʘʛʠʩʪʨʘʥʪr   

 
ɹɯʃɯʄ ɹɽʈʋ ɾתʁɽʉɯʅ ɹɸʉפɸʈʋ ʊʀɯʄɼɯʃɯɻɯʅ ɸʈʊʊʓʈʋɼɸנʓ 

ɸɺʊʆʄɸʊʊɸʅɼʓʈʓʃנɸʅ ʀʅʊɽɻʈɸʃɼɸʅנɸʅ ɾתʁɽʃɽʈ  
 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʚ ʧʦʚʳʰʝʥʠʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʥɹʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ. 

 

 In article considered applications problems of automated information systems to improve the 

management of educational institutions. 

 

 ʡʳʤʳ ʥʝʤʝʩʝײ ʘʨʫץʳʪʪʘ ʢʝʟ ʢʝʣʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥ ʙʘʩץʘʟʽʨʛʽ ʫʘפ

ʙʽʣʽʤ ʤʝʢʝʤʝʩʽʥʽש ʙʘʩʰʳʣʳסʳ  ʰʝʰʽʤ ץʘʙʳʣʜʘʫ װʰʽʥ ʧʘʡʜʘʣʘʥʘʪʳʥ ʘץʧʘʨʘʪ 

ʤᴇʣʝhʨʽ ʝʣʝʫʣʽ ʘʨʪʫʜʘ. ʉʦʥʜʳץʪʘʥ, ʙײʣ ʤʝʢʝʤʝʣʝʨʜʝ ʝʩʝʧʪʝʫ ʪʝʭʥʠʢʘʩʳʥ 

ʘʣʫʤʝʥ ץʘʪʘʨ, ʙʽʣʽʤ ʞװʡʝʩʽʥ ʙʘʩץʘʨʫʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʳץ 

 .ʘʞʝʪʪʽʣʽʢʪʝʨʽ ʪʫʳʥʜʘʡʜʳ [1, 2]ץ ʦʣʜʘʥʫץ ʘʤʪʘʤʘʩʳʟʜʘʥʜʳʨʫʜʳץ

ʄײʥʜʘ ʥʝʛʽʟʽʥʝʥ, ʙʫʭʛʘʣʪʝʨʠʷ ʞײʤʳʩʪʘʨʳʥ ʢʦʤʧʴʶʪʝʨʣʝʥʜʽʨʫʛʝ 

ʙʘʩʳʤʜʳʣʳץ ʙʝʨʽʣʝʜʽ. ɸʣʘʡʜʘ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʙʘʩץʘʨʫʜʳש ʢװʨʜʝʣʝʥʫʽ 

ʤʝʥ ץײץʳץʪʳץ-ʥʦʨʤʘʪʠʚʪʽʢ ʙʘʟʘʥʳש ᴇʟʛʝʨʫʣʝʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʙʘʩץʘʨʫ ʽʩʽʥ, 

ʩʦʥʳש ʽʰʽʥʜʝ, ᴅʩʽʨʝʩʝ, ʙʽʣʽʤ ʙʝʨʫ ʞװʡʝʩʽʥ ʙʘʩץʘʨʫ ʤʝʢʝʤʝʣʝʨʽʥ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ  ᴇʟʝʢʪʽ ʤᴅʩʝʣʝʛʝ ʘʡʥʘʣʜʳ [3, 4].        

 ʡʝʩʽʥʜʝ ʝʢʽװʘʨʫ ʞץʙʽʣʽʤ ʙʝʨʫ ʢʝʰʝʥʜʝʨʽʥ ʙʘʩ ץʥʝʤʝʩʝ ʘʫʜʘʥʜʳ ץʘʣʘʣʳפ

ʘץʧʘʨʘʪʪʳץ ʪᴅʫʝʣʜʽ ʙᴇʣʽʢʪʝʨʜʽ ʘʞʳʨʘʪʳʧ ʢᴇʨʩʝʪʫʛʝ ʙʦʣʘʜʳ: ץʘʨʞʳʣʳץ-

ʰʘʨʫʘʰʳʣʳץ ʽʩʪʝʨʜʽ ʙʘʩץʘʨʫ ʙᴇʣʽʛʽ ʞᴅʥʝ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʽש ᴅʢʽʤʰʽʣʽʢ 

ʽʩʪʝʨʽʥ ʙʘʩץʘʨʫ ʙᴇʣʽʛʽ. ɹײʣ ʙᴇʣʽʢʪʝʨ ᴇʟʘʨʘ ʪᴅʫʝʣʜʽ ʙʦʣʳʧ, ʙʽʨʳסשʘʡ 

ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʘʜʳ ʞᴅʥʝ ʤʘץʘʣʘʜʘ ʙʽʟ ʦʩʳ ʙᴇʣʽʢʪʝʨʜʽש 

ʙʽʨʽʥʰʽʩʽʥʝ ʪʦץʪʘʣʳʧ ᴇʪʝʤʽʟ. 

ɹʽʟ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥʽש ʞײʤʳʩʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ײץʨʫʜʳש ʪʠʧʪʽʢ 

ʞʦʙʘʩʳʥ ץʘʨʘʩʪʳʨʫʜʳ ײʩʳʥʘʤʳʟ. ɹײʣ ʞʦʙʘʥʳ ʞʝʢʝʣʝʛʝʥ ʙʽʣʽʤ ʤʝʢʝʤʝʩʽʥʜʝ, 

ʩʦʥʜʘʡ-ʘץ, ʘʡʤʘץʪʳץ ʜʝשʛʝʡʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫʜʽ ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳʥʜʘ  

ʘץʧʘʨʘʪʪʳץ ʠʥʬʨʘײץʨʳʣʳʤ ʨʝʪʽʥʜʝ ץʘʨʘʩʪʳʨʫסʘ ʙʦʣʘʜʳ. 

ʄײʥʜʘʡ ʞװʡʝʥʽש ʥʝʛʽʟʛʽ ʧʨʠʥʮʠʧʽ ʤʳʥʘʜʘʡ: ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽʥʽש 

ʘץʧʘʨʘʪʪʳץ ʠʥʬʨʘײץʨʳʣʳʤʳʥʘʥ ʘʡʤʘץʪʳץ (ץʘʣʘʣʳץ ʥʝʤʝʩʝ ʘʫʜʘʥʜʳץ) ʙʽʣʽʤ 

ʙʝʨʫ ʞװʡʝʩʽʥ ʙʘʩץʘʨʫʜʳש ʙʽʨʳסשʘʡ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʛʽʥʝ ᴇʪʫ. 

ɹײʣ ʞװʡʝʥʽ ץʘʣʘʣʳץ ʥʝʤʝʩʝ ʘʫʜʘʥʜʳץ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥ ʙʘʩץʘʨʫ 

ʦʨʛʘʥʜʘʨʳʥʳש ʢװʥʜʝʣʽʢʪʽ ʞײʤʳʩʪʘʨʳʥʘ ʝʥʛʽʟʫ ʪᴇʤʝʥʜʝ ʢʝʣʪʽʨʽʣʛʝʥ 

ʤװʤʢʽʥʜʽʢʪʝʨʜʽ ʙʝʨʝʜʽ: 
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¶ ʙʽʣʽʤ ʙʝʨʫʜʽ ʙʘʩץʘʨʫ ʩʘʣʘʩʳʥʜʘסʳ ײץʞʘʪ ʘʡʥʘʣʳʤʳʥʜʘ ץʘסʘʟ ʘסʳʥʳʥ 
ʘʟʘʡʪʘʜʳ ʞᴅʥʝ ʙʘʩץʘʨʫʜʳץ שʘסʘʟʩʳʟ ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥʘ ᴇʪʫʛʝ ʙʘʩʪʘʫ ʙʝʨʝʜʽ; 

¶ ʞʝʢʝʣʝʛʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʩʽ, ʩʦʥʜʘʡ-ʘץ, ʞʘʣʧʳ ʙʽʣʽʤ ʞװʡʝʩʽʥʽש 

ʞʘסʜʘʡʳ ʞʘʡʣʳ ʦʧʝʨʘʪʠʚʪʽ ʞᴅʥʝ ʩʝʥʽʤʜʽ ʘץʧʘʨʘʪʪʳ ʧʘʡʜʘʣʘʥʫ ʥʝʛʽʟʽʥʜʝ 

ʙʘʩץʘʨʫ ʰʝʰʽʤʜʝʨʽʥʽש ʪʠʽʤʜʽʣʽʛʽʥ ʘʨʪʪʳʨʘʜʳ; 

¶ ʽʩ ץʘסʘʟʜʘʨʳ ʞײʤʳʩʪʘʨʳ ʧʨʦʮʝʩʽʥ ץʘʣʘʣʳץ ʥʝʤʝʩʝ ʘʫʜʘʥʜʳץ ʙʽʣʽʤ 
ʙʝʨʫ ʞװʡʝʩʽʥ ʙʘʩץʘʨʫ ʜʝשʛʝʡʽʥʜʝ, ʩʦʥʜʘʡ-ʘץ, ʪʽʢʝʣʝʡ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ 

ʜʝשʛʝʡʽʥʜʝ ʩʪʘʥʜʘʨʪʪʘʫסʘ ʢᴇʤʝʢʪʝʩʝʜʽ; 

¶ ʝʩʝʧ ײץʞʘʪʪʘʨʳʥ ʪʘʧʩʳʨʫ ʪװʨʣʝʨʽʥ ʙʽʨʳסשʘʡ ʞװʡʝʛʝ ʢʝʣʪʽʨʝʜʽ, 

ʤײʥʳʤʝʥ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽʥ ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳ ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽʥʽש ʞʘסʜʘʡʣʘʨʳ ʞʘʡʣʳ ᴇʥʽʤʩʽʟ ʘץʧʘʨʘʪ ʞʠʥʘʫʜʘʥ ײץʪʳʣʘʜʳ; 

¶ ʙ̔ ʣʽʤ ʙʝʨʫʜʽ ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳ ʞײʤʳʩʪʘʨʳʥʜʘ ʘץʧʘʨʘʪʪʳץ 

 ʨʝʩʫʨʩʪʘʨʳʥ ץʧʘʨʘʪʪʳץʘ שʡʝʥʽװʨʘʜʳ ʞᴅʥʝ ʞײץ ʡʝʩʽʥװʘʤʪʘʤʘʩʳʟ ʝʪʫ ʞץ

ᴅʣʝʫʤʝʪʪʽʢ   ʤʘשʳʟʳ ʙʘʨ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʜʝ ʙʘʩץʘ ʜʘ ʤʝʢʝʤʝʣʝʨ ʙʽʨʣʝʩʝ  

ʧʘʡʜʘʣʘʥʫʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. 

ɾװʡʝʜʝ ʘסʳʥʜʘ ʙʦʣסʘʥ ʘץʧʘʨʘʪʪʳ ʚʠʟʫʘʣʴʜʘʫ ʤʘץʩʘʪʳʥʜʘ  ʦʥʳש 

 ץʧʘʨʘʪʪʳץʘ ץʪʝʭʥʦʣʦʛʠʷʣʘʨ (ɻɸɾ- ʛʝʦʛʨʘʬʠʷʣʳ ץʧʘʨʘʪʪʳץʨʘʤʳʥʜʘ ʛʝʦʘײץ

ʞװʡʝʣʝʨ) ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʫ ײʩʳʥʳʣʘʜʳ. ɹʽʣʽʤ ʙʝʨʫʜʽ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʜʝ 

ɻɸɾ-ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳ ʧʘʡʜʘʣʘʥʫ ʤʳʥʘʜʘʡ ʤװʤʢʽʥʜʽʢʪʝʨ ʙʝʨʝʜʽ:ʙʘʨʣʳץ ʙʽʣʽʤ 

ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ʤʝʥ ʦʥʳ ʙʘʩץʘʨʫ ʦʨʛʘʥʜʘʨʳʥ ʙʽʨʳסשʘʡ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʛʝ 

ʙʽʨʽʢʪʽʨʝʜʽ; 

¶ ʙʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽʥʽש ʦשʪʘʡʣʳ װʣʝʩʪʽʨʽʣʛʝʥʜʽʛʽʥ ʙʘסʘʣʘʡʜʳ; 

¶ ʙʽʣʽʤ ʤʝʢʝʤʝʩʽʥ ʘʰʫ (ʞʘʙʫ) ʤᴅʩʝʣʝʩʽʥʽש ʤʘץʩʘʪץʘ ʩʘʡ ʝʢʝʥʜʽʛʽ ʞʘʡʣʳ 

ʰʝʰʽʤ ʰʳסʘʨʫ; 

¶ ʞʘשʘʜʘʥ ʘʰʳʣʘʪʳʥ ʙʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽʥʽש ʦʨʥʘʣʘʩʫʳʥ ʦʧʪʠʤʘʣʜʘʫ. 

çɹʽʣʽʤ ʙʝʨʫʜʽ ʙʘʩץʘʨʫ ʦʨʛʘʥʳè ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʘץʧʘʨʘʪʪʳץ-

ʘʥʘʣʠʪʠʢʘʣʳץ ʞװʡʝ (ɸɸɸɾ)  ʘץʧʘʨʘʪʪʳ ʞʠʥʘץʪʘʡʪʳʥ, ᴇשʜʝʡʪʽʥ, ʪʘʣʜʘʡʪʳʥ, 

ʩʘץʪʘʡʪʳʥ ʞᴅʥʝ ʙʝʨʝʪʽʥ ʘʨʥʘʡʳ ʞװʡʝ ʙʦʣʳʧ ʬʫʥʢʮʠʦʥʘʣʴʜʳץ ʪװʨʜʝ 

ʠʥʪʝʛʨʘʣʜʘʥסʘʥ ץʦʩʳʤʰʘʣʘʨ ʞʠʳʥʪʳסʳʥ ײץʨʘʡʜʳ. ʆʣʘʨ ʢʝʰʝʥʜʽ ʪװʨʜʝ 

ʙʽʨʳסשʘʡ ʘץʧʘʨʘʪʪʳץ ʢʝשʽʩʪʽʢʪʝ ʙʽʣʽʤ ʙʝʨʫ ʤʝʢʝʤʝʣʝʨʽ ʞװʡʝʩʽʥʜʝʛʽ ʙʘʩץʘʨʫ 

ʞײʤʳʩʪʘʨʳʥʳש ʥʝʛʽʟʛʽ ץʳʟʤʝʪʪʝʨʽʥ ʘʪץʘʨʘʜʳ. 

ɹײʣ ʞװʡʝ ץʘʣʘʣʳץ ʥʝʤʝʩʝ ʘʫʜʘʥʜʳץ ʙʽʣʽʤ ʙᴇʣʽʤʽʥʽש ʞײʤʳʩʪʘʨʳʥ ʢʝʰʝʥʜʽ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫסʘ ʘʨʥʘʣסʘʥ ʞᴅʥʝ ʦʣ ץʘʣʘ ʥʝʤʝʩʝ ʘʫʜʘʥ ʜʝשʛʝʡʽʥʜʝʛʽ ʙʘʨʣʳץ 

ʪװʨʜʝʛʽ ʙʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽ ʞʘʡʣʳ ʙʽʨʳסשʘʡ ʙʝʨʽʣʛʝʥʜʝʨ ʙʘʥʢʽʥ ץʘʣʳʧʪʘʩʪʳʨʫסʘ 

ʤװʤʢʽʥʜʽʢ ʞʘʩʘʡʜʳ. ɹʝʨʽʣʛʝʥʜʝʨ ʙʘʥʢʽ  ʥʘץʪʳ ʙʽʨ ʙʽʣʽʤ ʤʝʢʝʤʝʩʽ, ʩʦʥʜʘʡ-ʘץ, 

ʦʣʘʨʜʳש ʪװʨʣʝʨʽ ʤʝʥ ʪʠʧʪʝʨʽʥʽש ʞʠʳʥʪʳסʳ ʙʦʡʳʥʰʘ ʙʝʨʽʣʛʝʥʜʝʨʜʽ ʪʘשʜʘʫʜʳ 

ʞװʨʛʽʟʫʛʝ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. ʄײʥʳʤʝʥ ʙʽʣʽʤ ʠʥʬʨʘײץʨʳʣʳʤʳʥʳש ʞʘסʜʘʡʳ 

ʤʝʥ ʜʠʥʘʤʠʢʘʩʳ ʞʘʡʣʳ ʪʦʣʳץ ʞᴅʥʝ ʩʝʥʽʤʜʽ ʘץʧʘʨʘʪʪʳ ʦʧʝʨʘʪʠʚʪʽ ʘʣʫ 

ʤװʤʢʽʥ. 

ʉʦʥʳʤʝʥ ץʘʪʘʨ, ʙʘסʜʘʨʣʘʤʘʣʳץ ʢʝʰʝʥ ʢᴇʤʝʛʽʤʝʥ ץʘʣʘʣʳץ ʥʝʤʝʩʝ 

ʘʫʜʘʥʜʳץ   ʙʽʣʽʤ   ʤʝʢʝʤʝʣʝʨʽʥʜʝʛʽ   ʦץʫʰʳʣʘʨ,   ʤסײʘʣʽʤʜʝʨ   ʤʝʥ   ᴅʢʽʤʰʽʣʽʢ- 
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ʰʘʨʫʰʳʣʳץ ʢʘʜʨʣʘʨ ʢʦʥʪʠʥʛʝʥʪʽ ʞʘʡʣʳ ʙʽʨʳסשʘʡ ʠʥʪʝʛʨʘʣʜʘʥסʘʥ ʙʘʥʢ 

 ʘʥ ʙʘʥʢ ʧʝʜʘʛʦʛ ʞᴅʥʝ ᴅʢʽʤʰʽʣʽʢסʥʜʘʡ ʠʥʪʝʛʨʘʣʜʘʥײʘ ʙʦʣʘʜʳ. ʄסʨʫײץ

ʢʘʜʨʣʘʨʜʳ ʘʪʪʝʩʪʘʮʠʷʣʘʫ ʤʝʥ ץʘʡʪʘ ʜʘʡʳʥʜʳץʪʘʥ ᴇʪʢʽʟʽʫ ʤᴅʩʝʣʝʣʝʨʽʥ ʰʝʰʫ, 

ᴇʟ ץʘʨʘʤʘסʳʥʜʘסʳ ʤʝʢʝʤʝʣʝʨʜʝ ʙʽʣʽʤ ʙʝʨʫ ʽʩʽʥʝ  ʤʦʥʠʪʦʨʠʥʛ ʞװʨʛʽʟʫʛʝ, 

ʤʝʢʝʤʝʣʝʨʜʝʛʽ ʙʽʣʽʤ ʙʝʨʫ ʧʨʦʮʝʩʽʥʝ ʦʙʝ̡ʢʪʠʚʪʽ ʪʘʣʜʘʫ ʞʘʩʘʫסʘ, ʙʽʣʽʤ ʙʝʨʫ 

ʤʝʢʝʤʝʣʝʨʽʥʜʝ ʧʝʜʘʛʦʛ ʞᴅʥʝ ᴅʢʽʤʰʽʣʽʢ-ʰʘʨʫʰʳʣʳץ ʢʘʜʨʣʘʨסʘ ʩײʨʘʥʳʩʪʘʨ 

ʞʘʡʣʳ ʩʝʥʽʤʜʽ ʘץʧʘʨʘʪ ʘʣʫ  ʞᴅʥʝ ʙʘʩץʘ ʜʘ ʢᴇʧʪʝʛʝʥ ʤᴅʩʝʣʝʣʝʨʜʽ ʰʝʰʫʛʝ 

ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɹʽʣʽʤ ʙʝʨʫʜʽ ʙʘʩץʘʨʫ ʤʝʢʝʤʝʩʽʥʽש ʞײʤʳʩʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘסʳ ʦʥʳש 

ʙʘץʳʣʘʫ ʬʫʥʢʮʠʷʣʘʨʳʥʳש ʙʽʨʽ -  ᴇʟ ײץʟʳʨʳʥʜʘסʳ ʤʝʢʝʤʝʣʝʨʜʝ ʦץʫ-

ʧʝʜʘʛʦʛʠʢʘʣʳץ ʧʨʦʮʝʩʪʽ ʞʦʩʧʘʨʣʘʫʜʳ ʦʧʝʨʘʪʠʚʪʽ ʙʘץʳʣʘʫʜʳ ʪʠʽʤʜʽ 

ʦʨʳʥʜʘʫʳʥʘ ʤװʤʢʽʥʜʽʢ ʙʝʨʝʜʽ. 

ɾװʡʝʥʽש ʤʘשʳʟʜʳ ץʳʟʤʝʪʪʝʨʽʥʝ ʙʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽʥʝʥ (ɹʄ) ʩʪʘʥʜʘʨʪ 

ʬʦʨʤʘʜʘסʳ ʝʩʝʧʪʝʨʜʽ  ץʘʙʳʣʜʘʫ ʞʘʪʘʜʳ. ɹʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽʥʝʥ ʘʣʳʥʘʪʳʥ 

ʤᴅʣʽʤʝʪʪʝʨʜʽש ʩʝʥʽʤʜʽʣʽʛʽ  ʙʝʨʽʣʛʝʥʜʝʨʜʽש ʙʽʨʳסשʘʡ ʙʘʥʢʽ ʘʨץʳʣʳ ʘʚʪʦʤʘʪʪʳ 

ʪװʨʜʝ ʪʝʢʩʝʨʫʜʝʥ ᴇʪʝʜʽ. ᴄʨʽ ץʘʨʘʡ ʙײʣ ʤᴅʣʽʤʝʪʪʝʨ ʘʥʘʣʠʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʘʥ 

ᴇʪʽʧ, ʤʝʢʝʤʝʥʽש ʘʣסʘʰץʳ ʞᴅʥʝ ץʦʨʳʪʳʥʜʳ ʝʩʝʧʪʝʨʽʥʜʝ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. 

 ʦʨʳʪʳʥʜʳץ  שʙʽʣʽʤ ʙᴇʣʽʤʽʥʽ ץʥʝʤʝʩʝ ʘʫʜʘʥʜʳ ץʘʣʘʣʳץ ʘʥ ʝʩʝʧʪʝʨסʘʙʳʣʜʘʥפ

ʝʩʝʧʪʝʨʽʥ ץʘʣʳʧʪʘʩʪʳʨʫʜʘ ץʦʣʜʘʥʳʣʘʜʳ ʞᴅʥʝ ʦʥʳ ɹʽʣʽʤ ʞᴅʥʝ נʳʣʳʤ 

ʤʠʥʠʩʪʨʣʽʛʽ ʙʝʢʽʪʢʝʥ ʬʦʨʤʘʜʘ ʦʙʣʳʩʪʳץ ʙʽʣʽʤ ʙʘʩץʘʨʤʘʩʳʥʘ ʙʝʨʫ װʰʽʥ 

ʜʘʡʳʥʜʘʣʘʜʳ. 

 ʘʥ ʝʩʝʧ ʬʦʨʤʘʣʘʨʳʥסʘʥʜʘ ʙʽʣʽʤ ʙᴇʣʽʤʽ ʩʪʘʥʜʘʨʪ ʙʦʣʤʘסʘʞʝʪʪʽʣʽʢ ʙʦʣפ

ʘʥʳץʪʘʧ, ʙʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽʥʝʥ ʦʥʳ ʪʘʣʘʧ ʝʪʫʽ ʤװʤʢʽʥ. ʄײʥʜʘ ʙײʣ ʝʩʝʧ ʘʣʜʳʥ 

ʘʣʘ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ʘʥʘʣʠʪʠʢʘʣʳץ ʪʘʣʜʘʫʜʘʥ ᴇʪʝʜʽ. ʉʦʥʜʳץʪʘʥ  çפʦʨʳʪʳʥʜʳ 

ʩʪʘʪʠʩʪʠʢʘʣʳץ ʝʩʝʧè ʘʪʪʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞײʤʳʩ ʦʨʳʥʳ (ɸɾʆ) 

ʢᴇʤʝʛʽʤʝʥ ʙʽʣʽʤ ʙᴇʣʽʤʽ ᴇʟ ײץʟʳʨʳʥʜʘסʳ ʙʘʨʣʳץ ʙʽʣʽʤ ʤʝʢʝʤʝʣʝʨʽʥ  ʝʩʝʧʪʽ 

 .ʤʢʽʥװʘʤʪʘʤʘʩʳʟ ʝʪʫʽ ʤץ ʘʡ ᴅʜʽʩʪʝʤʝʩʽʤʝʥסשʙʽʨʳ שʨʫ ʤʝʥ ʪʝʢʩʝʨʫʜʽײץ

ʉʦʥʳʤʝʥ, çɹʽʣʽʤ ʙʝʨʫʜʽ ʙʘʩץʘʨʫ ʦʨʛʘʥʳè ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ 

ʘץʧʘʨʘʪʪʳץ-ʘʥʘʣʠʪʠʢʘʣʳץ ʞװʡʝ (ɸɸɸɾ)  ץʘʣʘʣʳץ ʥʝʤʝʩʝ ʘʫʜʘʥʜʳץ ʙʽʣʽʤ 

ʙᴇʣʽʤʽ  װʰʽʥ ʙʽʨʳסשʘʡ ʠʥʪʝʛʨʘʣʜʘʥסʘʥ ʘץʧʘʨʘʪʪʳץ ʨʝʩʫʨʩʪʳ ץʘʣʳʧʪʘʩʪʳʨʫ 

ʤʝʥ ʦʥʳש ʪʠʽʤʜʽ ʞײʤʳʩ ʽʩʪʝʫʽʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ.  
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ʃ.ʊ.ױפʈɹɸʅɸʃʀɽɺ 
ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, 

ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ  ʍפʊʋ-ʥʽש ʘסʘ ʦץʳʪʫʰʳʩ  r  

 

ɸ.ʉ.פɸʃɼʀɹɽʂʆɺ 
ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʤʘʛʠʩʪʨʘʥʪʳ 

 
ʀʅʊɽʈʅɽʊ ɾɽʃɯʉɯʅɯר  ʊɸʈʀʍʓ 

 

ɺ ʩʪʘʪʴʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ. ʀʟʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ 

ʵʪʘʧʳ ʚʦʟʥʠʢʥʦʚʝʥʠ ̫ ʩʝʪʠ ʠʥʪʝʨʥʝʪ. ʈʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʟʘʱʠʪʳ ʦʪ ʚʥʝʰʥʝʛʦ ʧʦʜʢʣʶʯʝʥʠ ̫ ʚ 

ʠʥʪʝʨʥʝʪ. 

 

To the article basic concepts and determinations of computer network are driven. The basic stages are 

expounded origin of network the internet. The question of protecting is considered  from external  to connection 

to the internet. 

 

 ʦʣʜʘʫץ  ʜʘʤʳʧ, ᴇʩʫʽ ʢᴇʧ שʘʟʽʨʛʽ ʟʘʤʘʥʜʘ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʝʭʥʦʣʦʛʠʷʥʳפ

ʪʘʙʫʜʘ. ʉʦʥʳש ʙʽʨʽ ʠʥʪʝʨʥʝʪ ʪʝʭʥʦʣʦʛʠʷʩ.r ʀʥʪʝʨʥʝʪʪʽש ᴇʟʽ  ʜװʥʠʝ ʞװʟʽʣʽʢ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʦʨʘʙ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʀʥʪʝʨʥʝʪ  ᴅʨ ʪװʨʣʽ ʢʦʤʧʴʶʪʝʨʣʽʢ 

ʞʝʣʽʣʝʨʤʝʥ ײץʨʘʩʪʳʨʳʣʳʧ, ʙʽʨʳסשʘʡ ʞװʡʝʜʝʛʽ ʤʝʢʝʥ ʞʘʡʳʤʝʥ ʞᴅʥʝ 

ʭʘʙʘʨʣʘʤʘʣʘʨʤʝʥ  ʪᴅʞʽʨʠʙʝ ʘʣʤʘʩʳʧ, ʩʪʘʥʜʘʨʪʪʳ ʞװʡʝʜʝ ʞײʤʳʩ ʽʩʪʝʡʜʽ.   

ʀʥʪʝʨʥʝʪ TCP/IP ʞʝʣʽʩʽʥʝ ץʦʩʳʣסʘʥ (Transmission Control 

Protocol/Internet Protocol-ʪʘʩʳʤʘʣʜʘʫʜʳ ʙʘʩץʘʨʫ ʧʨʦʪʦʢʦʣʳ (ʠʥʪʝʨʥʝʪ ʞʝʣʽ 

ʧʨʦʪʦʢʦʣʳ) TCP/IP  ʘʨץʳʣʳ ʠʥʪʝʨʥʝʪʢʝ  ץʦʩʳʣʘʜʳ.  ʀʥʪʝʨʥʝʪ ʢʝʟ-ʢʝʣʛʝʥ  

ʭʘʙʘʨʜʳ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʳʣʜʘʤ ʞʽʙʝʨʫ, ʞʳʣʜʘʤ ʘʣʫסʘ ʤװʤʢʽʥʰʽʣʽʛʽʥ 

ʘʨʟʘʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ɹʘסʳʪʪʘʫ ʞװʡʝʩʽ (URL - ʤʝʢʝʥ ʞʘʡʳ)  ᴅʨʙʽʨ 

ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש ʢʦʦʨʜʠʥʘʪʘʣʘʨʳʥ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ᴄʨʙʽʨ ץʦʣʜʘʥʫʰʳ 

ʠʥʪʝʨʥʝʪ ʘʨץʳʣʳ ʢʝʨʝʛʽʥ  ʘʣʘ ʘʣʘʜʳ ʞᴅʥʝ ʢʝʨʝʢʪʽ ʞʝʨʛʝ ʞʽʙʝʨʝ ʘʣʘʜʳ [1].  

ɾʝʣʽʜʝʛʽ ʢʦʤʧʴʶʪʝʨʣʝʨ ʞײʤʳʩʳʥ ʙʘסʜʘʨʣʘʤʘ ʙʘʩץʘʨʘʜʳ, ʦʥʜʘסʳ ʙʘʨʣʳץ 

ʢʦʤʧʴʶʪʝʨʣʝʨʜʽש ʙʽʨ-ʙʽʨʽʥʝ ʞʽʙʝʨʝʪʽʥ ʞᴅʥʝ ץʘʙʳʣʜʘʡʪʳʥ ʘץʧʘʨʘʪʪʘʨʜʳש 

ʘʨʘʣʘʩʧʘʡ, ʪʠʷʥʘץʪʳ ʞʝʪʢʽʟʽʣʫ װʰʽʥ, ʦʣʘʨ ʙʽʨ ʪʽʣʤʝʥ, ʦʨʪʘץ ʝʨʝʞʝʤʝʥ 

ʙʘʡʣʘʥʳʩ ʞʘʩʘʫ ץʘʞʝʪ. ʆʩʳʥʜʘʡ ʦʨʪʘץ ʝʨʝʞʝ ʞʝʣʽʣʽʢ ʭʘʪʪʘʤʘ ʜʝʧ ʘʪʘʣʘʜʳ. 

Windows ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʩʽ ʪײʪʳʥʫʰʳסʘ ᴅʨ ʪװʨʣʽ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʪʽʥ ʙʽʨ 

ʧʘʡʜʘʣʘʥʫʰʳסʘ ʘʨʥʘʣסʘʥ ʞײʤʳʩ ʩʪʘʥʮʠʷʣʘʨʳʥ ʩʝʨʚʝʨʣʝʨʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳʨʫסʘ ʝʩʝʧʪʝʣʛʝʥ [2]. 

 ɾʝʣʽʤʝʥ ʞײʤʳʩ ʞʘʩʘסʘʥʜʘ ʢʦʤʧʴʶʪʝʨ ʝʢʽ ʨᴇʣ ʘʪץʘʨʫʳ ʤװʤʢʽʥ [3]: 

Å ʝʛʝʨ ʢʦʤʧʴʶʪʝʨ ʘץʧʘʨʘʪ ʘʣʫ װʰʽʥ ʞᴅʥʝ ʩʝʨʚʠʩʧʝʥ ʙʘʩץʘ ʞʝʣʽʜʝʛʽ 
ʢʦʤʧʴʶʪʝʨʤʝʥ ʙʘʡʣʘʥʳʩʩʘ, ʦʥʜʘ ʙײʥʜʘʡ ʢʦʤʧʴʶʪʝʨ ʞײʤʳʩ ʩʪʘʥʮʠʷʩʳ ʜʝʧ 

ʘʪʘʣʘʜʳ; 

Å ʝʛʝʨ ʢʦʤʧʴʶʪʝʨ ʙʘʩץʘ ʞʝʣʽʜʝʛʽ ʢʦʤʧʴʶʪʝʨʛʝ ʘץʧʘʨʘʪ ʞᴅʥʝ ʩʝʨʚʠʩ ʙʝʨʩʝ, 
ʦʥʜʘ ʦʣ ʩʝʨʚʝʨ ʜʝʧ ʘʪʘʣʘʜʳ. 

 ʉʝʨʚʝʨʣʝʨ ᴅʨ ʪװʨʣʽ ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʜʽ: 

Å ʌʘʡʣʜʳ ʩʘץʪʘʫ ʞᴅʥʝ ʙʝʨʫ ( ʬʘʡʣʜʳ ʩʝʨʚʝʨ); 

Å ɹʘʩʧʘʜʘʥ ʰʳסʘʨʫ (ʙʘʩʧʘ ʩʝʨʚʝʨʽ); 

Å ʌʘʢʩ ʤᴅʣʽʤʝʪʪʝʨʽʥ ʙʝʨʫ ʞᴅʥʝ ʘʣʫ (ʬʘʢʩ - ʩʝʨʚʝʨ); 
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ϧϰʨʙʘʥʘʣʠʝʚ ʃ.ʊ., ϧʘʣʜʠʙʝʢʦʚ ɸ.ʉ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥ̔ש  ʪʘʨʠʭ  r
 

 

Å ʕʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘʥʳ ʘʣʫ, ʩʘץʪʘʫ ʞᴅʥʝ ʙʝʨʫ (ʧʦʰʪʘ ʩʝʨʚʝʨʽ); 

Å ʉʘʡʪʪʘʨʜʳ ʦʨʥʘʣʘʩʪʳʨʫ (web - ʩʝʨʚʝʨ); 

 ʉʝʨʚʝʨʣʝʨʜʽש ʢᴇʨʩʝʪʢʝʥ ʞײʤʳʩʳʥ ץʳʟʤʝʪ ʜʝʧ ʘʪʘʡʜʳ. ɹʽʨ ʩʝʨʚʝʨʜʝ ʙʽʨʜʝʥ 

ʙʽʨʥʝʰʝ ץʳʟʤʝʪ ʘʪץʘʨʳʣʫʳ ʤװʤʢʽʥ. ʉʝʨʚʝʨ ʙʝʣʛʽʣʽ ʙʽʨ ץʳʟʤʝʪ ʘʪץʘʨʫ װʰʽʥ 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʜʝʛʽ ʩʝʨʚʝʨ ײץʨʘʤʳʥʜʘסʳ ʙʘסʜʘʨʣʘʤʘʥʳ ץʦʩʫ ץʘʞʝʪ. 

ʉʝʨʚʝʨ ץʳʟʤʝʪʽʥʝ ץʘʪʳʥʘʫ װʰʽʥ, ʞײʤʳʩ ʩʪʘʥʮʠʷʩʳʥʘʥ ʢʣʠʝʥʪ ʜʝʧ 

ʘʪʘʣʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʥʳ ץʦʩʫ ץʘʞʝʪ. 

ʉʝʨʚʝʨʽ ʙʘʨ, ץʳʟʤʝʪ ʢᴇʨʩʝʪʝʪʽʥ ʞᴅʥʝ ʢʣʠʝʥʪ ʢʦʤʧʴʶʪʝʨʣʝʨʽ ʙʘʨ ʞʝʨʛʽʣʽʢʪʽ 

ʞʝʣʽ çʢʣʠʝʥʪ - ʩʝʨʚʝʨè ʪʝʭʥʦʣʦʛʠʷʩʳʥʜʘ ײץʨʳʣסʘʥ ʞʝʣʽ ʜʝʧ ʘʪʘʣʘʜʳ. 

ɾʝʣʽʜʝʛʽ ᴅʨʙʽʨ ʢʦʤʧʴʶʪʝʨʤʝʥ ʦʩʳ ʬʫʥʢʮʠʷʣʘʨʜʳ ʘʪץʘʨʫסʘ ʙʦʣʘʜʳ, ʙײʥʜʘʡ 

ʢʦʤʧʴʶʪʝʨʣʝʨ ʪʝץ שʳʟʤʝʪ ʘʪץʘʨʘʜʳ. 

ʂʦʤʧʴʶʪʝʨ ʞʝʣʽʛʝ ץʦʩʳʣסʘʥʥʘʥ ʢʝʡʽʥ, ʙʽʨʥʝʰʝ ʨʝʪ ʽʩʢʝ ץʦʩʳʣסʘʥʜʘ 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝ DHCP (Dynamic Host Configuration Protocol) ʩʝʨʚʝʨʽʥ 

ʽʟʜʝʡʜʽ. ʄײʥʜʘʡ ʪʠʧʪʝʛʽ ʩʝʨʚʝʨʣʝʨ ʢʦʤʧʴʶʪʝʨʣʝʨʛʝ ʞʝʣʽʜʝ ʙʽʨʽʥ-ʙʽʨʽ ʦשʘʡ 

ʪʘʙʫ װʰʽʥ ʘʜʨʝʩ ʤʝʥʰʽʢʪʝʡʜʽ. ɽʛʝʨ ʞʝʣʽʜʝ DHCP ʩʝʨʚʝʨʽ ʙʦʣʤʘʩʘ, ʦʥʜʘ 

ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝ ʘʚʪʦʤʘʪʪʳ ʪװʨʜʝ ץʦʩʳʣסʘʥʥʘʥ ʢʝʡʽʥ ʙʘʩץʘ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ 

ʘʥʳץʪʘʡ ʘʣʘʪʳʥ ʨʝʞʠʤʛʝ ʘʫʳʩʘʜʳ [4]. 

ʉʝʨʚʝʨ - ʦʨʪʘץ ʧʘʡʜʘʣʘʥʫסʘ ʘʨʥʘʣסʘʥ ʙʘʨʣʳץ ʨʝʩʫʨʩʪʘʨʜʳ ץʘʤʪʠʪʳʥ 

ʢʦʤʧʴʶʪʝʨ. ʆʨʪʘץ ʨʝʩʫʨʩʪʘʨʜʳ ʧʘʡʜʘʣʘʥʫ װʰʽʥ ʩʝʨʚʝʨ ץʦʩʫʣʳ ʙʦʣʫʳ ץʘʞʝʪ. 

ɾʝʣʽʜʝʛʽ ʞײʤʳʩʪʳש ʢᴇʧ ʙᴇʣʽʛʽʥ ʩʝʨʚʝʨ ʘʪץʘʨʘʜʳ. 

ʌʘʡʣʜʳץ ץʳʟʤʝʪʪʽש ʤʽʥʜʝʪʽ ʙʘʩץʘ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʛʝ ʬʘʡʣʜʳ ʦץʫסʘ, 

ᴇʟʛʝʨʪʫʛʝ ʥʝʤʝʩʝ ײץʨʫסʘ ʤװʤʢʽʥʰʽʣʽʢ ʞʘʩʘʫ. ʂʝʡʜʝ ʢᴇʧʪʝʛʝʥ ʢʦʤʧʴʶʪʝʨʣʝʨ 

ʙʽʨ ʬʘʡʣʤʝʥ ʞײʤʳʩ ʽʩʪʝʛʝʥʜʝ ʦʣʘʨ ʙʽʨ-ʙʽʨʽʥʝ ʢʝʜʝʨʛʽ ʞʘʩʘʫʳ ʤװʤʢʽʥ. 

ʉʦʥʜʳץʪʘʥ ʦʣʘʨסʘ ʪʝʢ ʦץʫסʘ ʤװʤʢʽʥʰʽʣʽʢ ʙʝʨʫ ץʘʞʝʪ. ɸʣ ʦʣ װʰʽʥ ʬʘʡʣʜʳ 

  .ʦʣʜʘʥʘʜʳץ ʳʟʤʝʪ Ϩʘʪʳʥʘʫ ϨϰϨʳϤʳʥ ʰʝʢʪʝʫ ʤʝʭʘʥʠʟʤʽʥץ

Windows XP-ʜʝ ʢʣʠʝʥʪ ץʘʪʳʥʘʫ װʰʽʥ ʰʝʢʩʽʟ ʢʘʪʘʣʦʛʪʳ (ʧʘʧʢʘʥʳ) 

 ʢʦʥʬʠʛʫʨʘʮʠʷʩʳʥ שʳʟʤʝʪʽʥʽץ ʬʘʡʣʜʳ שʘ ʙʦʣʘʜʳ. ᴄʨʙʽʨ ʢʘʪʘʣʦʛʪʳסʦʣʜʘʥʫץ

ʘʥʳץʪʘʡʪʳʥ ʘʪʳ ʙʦʣʘʜʳ ʞᴅʥʝ ʦʥʳ ʨʝʩʫʨʩ ʜʝʧ ʘʪʘʡʜʳ. ᴄʨ ʨʝʩʫʨʩ װʰʽʥ ץʘʪʳʥʘʫ 

ʨʝʞʠʤʽ ʘʥʳץʪʘʣʫʳ ʤװʤʢʽʥ [5]: 

¶ ʪʝʢ ʦץʫ - ʘץʧʘʨʘʪʪʳ ʦץʫ, ʙʽʨʘץ ᴇʟʛʝʨʪʫʛʝ ʙʦʣʤʘʡʜʳ; 

¶ ʪʦʣʳץ ʝʨʢʽʥ ץʘʪʳʥʘʫ - ʘץʧʘʨʘʪʪʳ ʦץʫסʘ, ᴇʟʛʝʨʪʫʛʝ ʙʦʣʘʜʳ; 

¶ ʧʘʨʦʣʴ ʘʨץʳʣʳ ץʘʪʳʥʘʫ - ʙʝʣʛʽʣʽ ʨʝʩʫʨʩʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ ʧʘʨʦʣʴ 

ʙʽʣʫ ץʘʞʝʪ. 

ɸʫץʳʤʜʳ ʞʝʣʽʥʽש ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʜʝʥ ʘʡʳʨʤʘʰʳʣʳסʳ ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽʤʝʥ 

 ʘʥץʦʨʥʘʣʘʩ (ʢʪʝʩʽʥʜʝװʢʝʟ ʢʝʣʛʝʥ ʥ שʞʝʨ ʰʘʨʳʥʳ) ʦʩʘ ᴇʪʝ ʘʣʳʩץ

ʢʦʤʧʴʶʪʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʙʦʣʘʜʳ. ɸʫץʳʤʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ 

ʣʦʛʠʢʘʣʳװ ץʰ ʢʦʤʧʦʥʝʥʪʪʝʥ ʪײʨʘʜʳ [2]: 

Å ץʦʣʜʘʥʫʰʳʣʘʨʜʳש ʞײʤʳʩ ʦʨʥʳ (ʞᴅʡ ʢʦʤʧʴʶʪʝʨʣʝʨ); 

Å ʩʝʨʚʝʨʣʝʨ, ᴅʨ ʪװʨʣʽ ץʳʟʤʝʪ ʘʪץʘʨʘʪʳʥ (ʢװʰʪʽ ʢʦʤʧʴʶʪʝʨʣʝʨ); 

Å ʤᴅʣʽʤʝʪʪʝʨʜʽ ʙʝʨʫ ʞʝʣʽʣʝʨʽ. 

ɸʫץʳʤʜʳ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ ᴅʨ ʪװʨʣʽ ʭʘʪʪʘʤʘʣʘʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʜʳ. 
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ϧϰʨʙʘʥʘʣʠʝʚ ʃ.ʊ., ϧʘʣʜʠʙʝʢʦʚ ɸ.ʉ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥ̔ש  ʪʘʨʠʭʳ 
 

 

 - ʳʤʜʳ ʞʝʣʽץʤʳʩ ʽʩʪʝʡʪʽʥ, ʘʫײʳʪʪʘ ʊʉʈ/ɯʈ ʭʘʪʪʘʤʘʩʳʤʝʥ ʞץʘʟʽʨʛʽ ʫʘפ

ʀʥʪʝʨʥʝʪ (Internet) ʝʢʝʥʽ ʙʘʨʰʘסʘ ʙʝʣʛʽʣʽ [5].  

DARPA ʘʪʪʳ ʘʤʝʨʠʢʘʥ ʤʝʢʝʤʝʩʽ 1966 ʞʳʣʳ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʷʣʳץ 

ʞʝʣʽʣʝʨʜʽש ʞʦʙʘʩʳʥ ײʩʳʥʜʳ. ʆʥʜʘ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ʙʽʨ-ʙʽʨʽʤʝʥ ᴇʪʝ װʣʢʝʥ 

 שʟʜʝʛʝʥ ʤʘʤʘʥʜʘʨʜʳװʳʣʳ ʙʽʨʽʢʪʽʨʽʧ, ʦʨʥʘʣʘʩʪʳʨʜʳ. ɾץʪʘʨ ʘʨץʪʳץʘʰʳץ

ʞײʤʳʩʪʘʨʳʥʳש ʥᴅʪʠʞʝʩʽʥʜʝ 1969 ʞʳʣʳ ʘʣסʘʰץʳ ʘʡʤʘץʪʳץ ARPANet 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʩʽ ʧʘʡʜʘ ʙʦʣʜʳ. ʆʣ ᴅʩʢʝʨʠ ʤʘץʩʘʪʪʘ ʧʘʡʜʘʣʘʥʳʣʜʳ ʞᴅʥʝ 

ʦʥʜʘ ץʘʰʳץʪʳץʪʘ ʦʨʥʘʣʘʩץʘʥ ʢʦʤʧʴʶʪʝʨʣʝʨʛʝ ʪװʨʣʽ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ 

ʞʽʙʝʨʫ, ʵʣʝʢʪʨʦʥʜʳץ ʭʘʙʘʨʣʘʤʘʣʘʨʜʳ ʞʽʙʝʨʫ ʞᴅʥʝ ʞװʡʝʛʝ ʝʥʫ ץײץʳץʪʘʨʳʥ 

 ʘץʟʝʛʝ ʘʩʳʨʘ ʘʣʜʳ. ɸʣ, 70-ʞʳʣʜʘʨʳ ARPANet ʧʨʠʥʮʠʧʽ ʙʘʩװʦʣʜʘʥʫʰʳ ʞץ

ʘʡʤʘץʪʘʨʜʘ ʦʨʥʘʣʘʩץʘʥ ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽʣʝʨ ʝʥʛʽʟʜʽ. ɹײʥʳש ʞʘʣסʘʩʳ, ʷסʥʠ 

80 - ʞʳʣʜʘʨʳ ʀʥʪʝʨʥʝʪʪʽש ʧʘʡʜʘ ʙʦʣʫʳʥʘ ᴅʢʝʣʽʧ ʩʦץʪʳ. ʆʥʜʘ ʞײʤʳʩʪʳש 

ʞʘʣʧʳ ʧʨʦʪʦʢʦʣʜʘʨʳ ץʘʤʪʘʤʘʩʳʟ ʝʪʽʣʜʽ. 

ɹװʢʽʣᴅʣʝʤʜʽʢ ʞʝʣʽʥʽש ʜʘʤʫ ʪʘʨʠʭʳʥ 4 ʢʝʟʝשʛʝ ʙᴇʣʝʤʽʟ: 

I ʢʝʟʝϬ (1969-1983 ʞʞ.) ɹײʣ ʢʝʟʝשʜʝ ARPAInternet ʞʝʣʽʩʽ ʧʘʡʜʘ ʙʦʣʜʳ. 

ʆʣ ᴅʩʢʝʨʠ ʞᴅʥʝ סʳʣʳʤʠ ʩʘʣʘʣʘʨסʘ ʧʘʡʜʘʣʘʥʳʣʜʳ. ɹʽʨʘץ ʦʥʳש ʜʝʨʝʢʪʝʨʜʽ 

ʞʽʙʝʨʫ ʢʘʥʘʣʳʥʳש ʜʘʤʫʳ ᴇʪʝ ᴅʣʩʽʟ ʙʦʣʜʳ. ʉʦʥʜʳץʪʘʥ ʞʦסʘʨʳ ʙʘסʘʣʳ 

ʢʦʤʧʴʶʪʝʨʣʝʨʤʝʥ ʞײʤʳʩ ʞʘʩʘʫ ץʠʳʥʜʳץ ʢʝʣʪʽʨʜʽ. 

II ʢʝʟʝϬ (1983-1989 ʞʞ.) ʄײʥʜʘ ARPANet 185 ʢʦʤʧʴʶʪʝʨʜʽש 

ʦʨʪʘʣʳסʳʥʘ ʘʡʥʘʣʜʳ. ʆʣ ʦʨʪʘʣʳץʪʘʨ ɸפʐ-ʜʘ, ɸʥʛʣʠʷʜʘ ʞᴅʥʝ ʅʦʨʚʝʛʠʷʜʘ 

ʦʨʥʘʣʘʩץʘʥ. ɾʝʣʽʣʽʨ ʙʦʡʳʥʰʘ ʜʝʨʝʢʪʝʨʜʽ ʞʽʙʝʨʫ ʪʝʣʝʬʦʥʜʳץ ʢʘʥʘʣʜʘʨ 

ʥʝʤʝʩʝ ʙʘʡʣʘʥʳʩʪʳ ʩʧʫʪʥʠʢʪʽʢ ʢʘʥʘʣʜʘʨʳ ʘʨץʳʣʳ ʞװʟʝʛʝ ʘʩʪʳ. ʉʦʥʳʤʝʥ, ʙײʣ 

ʢʝʟʝשʜʝ ʞײʤʳʩ ʧʨʦʪʦʢʦʣʜʘʨʳ ʞʝʪʽʣʜʽʨʽʣʜʽ. 

III ʢʝʟʝϬ (1989-1994 ʞʞ.) ɹײʣ ʢʝʟʝש WWW ץʳʟʤʝʪʽʥʽש ʧʘʡʜʘ ʙʦʣʫʳʤʝʥ 

ʙʘʡʣʘʥʳʩʪʳ. ɼʝʨʝʢʪʝʨʜʽ ʞʽʙʝʨʫ ʤʝʥ ץʘʨʳʤ-ץʘʪʳʥʘʩ ʙʘʩץʘ ʢʝʟʝשʜʝʨʤʝʥ 

ʩʘʣʳʩʪʳʨסʘʥʜʘ ʘʥʘײסʨʣʳʤ ʳץʰʘʤʜʘʣʘ ʙʘʩʪʘʜʳ. ɸʣ, 1986 ʞʳʣʳ ʙװʢʽʣᴅʣʝʤʜʽʢ 

ʢʦʤʧʴʶʪʝʨʣʽʢ ʞʝʣʽ ï ʀʥʪʝʨʥʝʪ ʧʘʡʜʘ ʙʦʣʜr  ʜʝʧ ʞʘʨʠʷʣʘʥʜʳ. ɸʪʘʣסʘʥ 

ʞʘשʘʣʳץץʘ ʙʘʡʣʘʥʳʩʪʳ 1991 ʞʳʣʳ ARPANet ʙʽʨʪײʪʘʩ ʞʝʣʽ ʨʝʪʽʥʜʝ 

 ʦʨʪʘ ʰʝʥʽʥʜʝ ʚʠʜʝʦʢʦʥʬʝʨʝʥʮʠʷ שʦʣʜʘʥʳʣʤʘʡʪʳʥ ʙʦʣʜʳ. 90 ʞʳʣʜʘʨʜʳץ

ʧʘʡʜʘ ʙʦʣʜʳ. ɸץʧʘʨʘʪʪʘʨʜʳ ʜʳʙʳʩ ʘʨץʳʣʳ ʞʝʪʢʽʟʫʜʝ ʦʥʳש ʤװʤʢʽʥʜʽʛʽʥ 

ʧʘʡʜʘʣʘʥʫסʘ ʙʦʣʘʜʳ. ɹײʣ ʢʝʟʝשʜʝ WWW ʠʥʪʝʨʘʢʪʠʚʪʽʢ ץʳʟʤʝʪʽ ʘʨץʳʣʳ 

 ʦʣʜʘʥʫʰʳʣʘʨץ ʘʥסʦʩʳʣץ ʘʪʳʥʘʩʪʘʨ ʪʠʽʤʜʽ ʙʦʣʜʳ ʞᴅʥʝ ʀʥʪʝʨʥʝʪʢʝץ-ʘʨʳʤץ

ʩʘʥʳ ʪʝʟ ᴇʩʪʽ. 

IV ʢʝʟʝϬ (1994-1996 ʞʞ) ɹײʣ ʢʝʟʝץ שʦʣʜʘʥʫʰʳʣʘʨ ʘʨʘʩʳʥʜʘסʳ ץʘʨʳʤ-

 ʥʜʘ ʢᴇʧᴇʣʰʝʤʜʽ ʠʥʪʝʨʘʢʪʠʚʪʽʢײʘʪʳʥʘʩ ʪᴅʩʽʣʽʥ ʘʨʪʪʳʨʫʤʝʥ ʩʠʧʘʪʪʘʣʘʜʳ. ʄץ

ʤʦʜʝʣʴ VRML ʧʘʡʜʘ ʙʦʣʜʳ. תʰʽʥʰʽ ʞᴅʥʝ ʪᴇʨʪʽʥʰʽ ʢʝʟʝשʜʝʨ ʘʨʘʣʳסʳʥʜʘ 

ʈʝʩʝʡʜʝ ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ץʦʣʜʘʥʳʣʘ ʙʘʩʪʘʜʳ. ʈʝʩʝʡʜʝ 1990 ʞʳʣʳ çʉʦʚʘʤ 

ʊʝʣʝʧʦʨʪè ʢʦʤʧʘʥʠʷʩʳ ʵʣʝʢʪʨʦʥʜʳץ ʭʘʙʘʨʣʘʨʜʳ ʞʝʪʢʽʟʫ (off line) 

ʤװʤʢʽʥʜʽʛʽʤʝʥ ʰʝʢʪʝʣʛʝʥ ʙװʢʽʣᴅʣʝʤʜʽʢ ʞʝʣʽʛʝ ʝʥʫ ʢʝʟʝש ̔ ʙʘʩʪʘʣʜʳ. 1994 

ʞʳʣʳ ʭʘʙʘʨʣʘʨʜʳ ᴇשʜʝʫ, ʞʽʙʝʨʫ ʞᴅʥʝ ץʘʙʳʣʜʘʧ ʘʣʫ ʧʨʦʮʝʩʪʝʨʽʥ ץʘʤʪʘʤʘʩʳʟ 

ʝʪʝʪʽʥ on line ʨʝʞʠʤʽ ʧʘʡʜʘ ʙʦʣʜʳ. 
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ϧϰʨʙʘʥʘʣʠʝʚ ʃ.ʊ., ϧʘʣʜʠʙʝʢʦʚ ɸ.ʉ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥ̔ש  ʪʘʨʠʭʳ 
 

 

ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥ ʩʠʧʘʪʪʘʫ װʰʽʥ ʦʥʳ ʪʝʣʝʬʦʥ ʞװʡʝʩʽʤʝʥ ʩʘʣʳʩʪʳʨʫ 

 ʪʳ ʀʥʪʝʨʥʝʪץʳʟ ʪʝʣʝʬʦʥ ʢʦʤʧʘʥʠʷʩʳ ʙʦʣʤʘʡʪʳʥʳ ʩʠʷסʘʥ. ɾʘʣץʘʣʳʧʪʘʩץ

ʢʦʤʧʘʥʠʷʩʳ ʜʘ ʪʝʢ ʙʽʨʝʫ ʝʤʝʩ. ɼװʥʠʝʞװʟʽʣʽʢ ʥʝʤʝʩʝ ʤʝʤʣʝʢʝʪʪʽʢ ʪʝʣʝʬʦʥ 

ʞװʡʝʩʽʥʽש ʠʝʩʽ ʢʽʤ? ɽʰʢʽʤ ʜʝ ʝʤʝʩ. ᴄʨʠʥʝ, ʦʥʳש ʙᴇʣʽʢʪʝʨʽʥ ʙʽʨʝʫʣʝʨ 

ʠʝʣʝʥʝʜʽ, ʙʽʨʘץ ʞװʡʝʛʝ ʪʦʣʳץ ʝʰʢʽʤ ʠʝ ʝʤʝʩ, ʙײʣ ʞװʡʝ ᴇʟʘʨʘ ʢʝʣʽʩʽʤ ʘʨץʳʣʳ 

ʦʨʪʘץ ʧʘʡʜʘʣʘʥʫסʘ ʘʨʥʘʣסʘʥ.  

ɼװʥʠʝʞװʟʽʥʜʝʛʽ   ʽʨʽ   ʪʝʣʝʬʦʥ   ʢʦʤʧʘʥʠʷʣʘʨʳ   ʙʽʨʽʛʽʧ,   çʪʝʣʝʬʦʥ   

ʞװʡʝʩʽè  ץʘʣʘʡ  ʧʘʡʜʘʣʘʥʘʪʳʥʳ ʞᴇʥʽʥʜʝ ʢʝʣʽʩʽʧ ʦʪʳʨʘʜʳ, ʷסʥʠ ᴅʨ ʝʣʜʽש 

ʢʦʜʳʥ, ʪᴇʣʝʡʪʽʥ ʘץʰʘʩʳʥ, ʤײʭʠʪʘʨʘʣʳץ ʢʘʙʝʣ ɹײץʥʳʥ - ʢʽʤʜʝʨ, ץʘʣʘʡ ʙᴇʣʽʩʽʧ 

ʢᴇʪʝʨʝʪʽʥʽʥ ʞᴅʥʝ ʜʝ ᴅʨ ʝʣʜʽש ʪʝʣʝʬʦʥ ʞװʡʝʩʽʥʽץ שʦʩʳʣʫ ʪʝʭʥʠʢʘʣʳץ 

ʤᴅʩʝʣʝʣʝʨʽʥ ʙʽʨʽʛʽʧ ʘʥʳץʪʘʧ ʦʪʳʨʘʜʳ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽ ʜʝ ʜᴅʣ ʦʩʳ ʪʝʣʝʬʦʥ 

ʞװʡʝʩʽ ʪᴅʨʽʟʜʽ ʙʘʩץʘʨʳʣʘʜʳ. ʀʥʪʝʨʥʝʪʪʽ ʧʘʡʜʘʣʘʥʫʜʳש ʥʘץʪʳ ʩʝʙʝʧʪʝʨʽ ᴇʪʝ 

ʢᴇʧ. ʄʳʩʘʣʳ: ʩʽʟʜʽש ɹʫʨʘʙʘʡסʘ ʙʘʨʳʧ ʜʝʤ ʘʣסʳשʳʟ ʢʝʣʽʧ ʦʪʳʨ, ʩʦʣ ʞʝʨʜʝʛʽ 

ʘʢʚʘʣʘʥʜʧʝʥ ʞװʟʫʛʝ ʳסשʘʡʣʳ ʦʨʳʥ ʪʫʨʘʣʳ ʙʽʣʛʽשʽʟ ʢʝʣʝʜʽ ʜʝʡʽʢ. ʆʣʘʡ ʙʦʣʩʘ, 

çscubaè (ʘʢʚʘʣʘʥʜ) ʞʘשʘʣʳץʪʘʨ ʪʦʙʳʥ ץʘʨʘʧ ʰʳסʫ ʢʝʨʝʢ, ʤװʤʢʽʥ ʩʦʥʜʘ 

ʜʝʤʘʣסʘʥ ʙʽʨʝʫ ʤᴅʣʽʤʝʪ ʙʝʨʛʝʥ ʙʦʣʘʨ, ᴅʡʪʧʝʩʝ ʩײʨʘסʳשʳʟʜʳ ʩʦʥʜʘ ʝʥʛʽʟʽʧ 

ʢװʪʽשʽʟ.  

ʀʥʪʝʨʥʝʪʪʽש ʙʘʨ ʤװʤʢʽʥʜʽʛʽʥ, ʦʥʜʘ ʞʠʥʘʣסʘʥ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʜʝ ʪװʛʝʣ ʘʡʪʳʧ 

ʙʝʨʫ ץʠʳʥ. ʆʥʳװ שʩʪʽʥʝ ʢװʥʙʝ-ʢװʥ ʦסʘʥ ʞʘשʘ ʤᴅʣʽʤʝʪʪʝʨ ʢʝʣʽʧ ʪװʩʽʧ ʞʘʪʘʜʳ. 

1990 ʞʳʣʜʘʥ ʙʝʨʽ ʠʥʪʝʨʥʝʪ ᴇʟ ʢᴇʣʝʤʽʥ ʞʳʣ ʩʘʡʳʥ ʝʢʽ ʝʩʝ ʘʨʪʪʳʨʳʧ ʦʪʳʨ. 

 ʦʥʳ ץʤʳʩ ʽʩʪʝʡʜʽ, ʙʽʨʘײʥʝʛʽʟʜʝ ʞ ץʘʟʽʨʛʽ ʢʝʟʜʝ ʞʝʣʣ̔ʝʨ ʢʦʤʤʝʨʮʠʷʣʳפ

ʭʘʣʳץʘʨʘʣʳץ ISOC (Internet Society) ץʦסʘʤʜʳײ ץʡʳʤʳ ʙʘץʳʣʘʡʜʳ. ʀʥʪʝʨʥʝʪ 

 ʨʜʝװʡʣʝʩʽʤʜʽ ʪװ ʙʽʨ-ʙʽʨʽʤʝʥ שʨʣʽ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽװʨʘʤʳʥʘ ʢʽʨʝʪʽʥ ᴅʨ ʪײץ

ʙʘʡʣʘʥʳʩʳʧ, ᴇʟʘʨʘ ʤᴅʣʽʤʝʪ ʘʣʤʘʩʫʳ ʊʉʈ/ɯʈ ʭʘʪʪʘʤʘʣʘʨʳ ʢᴇʤʝʛʽʤʝʥ 

ʞװʨʛʽʟʽʣʝʜʽ.  

ʀʥʪʝʨʥʝʪ ʞװʡʝʩʽ ʘʧʧʘʨʘʪʪʳץ ʞᴅʥʝ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʙʜʳץʪʘʤʘʣʘʨʜʳש 

ʢᴇʤʝʛʽʤʝʥ ʵʣʝʢʪʨʦʥʜʳץ ʧʦʰʪʘ ʞײʤʳʩʳʥ ײʡʳʤʜʘʩʪʳʨʳʧ, ʵʣʝʢʪʨʦʥʜʳץ 

ʭʘʙʘʨʣʘʥʜʳʨʫʣʘʨ, ʞʘʨʥʘʤʘʣʘʨ ʙʝʨʫ, ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷʣʘʨ ᴇʪʢʽʟʫ ʪᴅʨʽʟʜʽ ᴅʨ 

ʪװʨʣʽ ʘץʧʘʨʘʪʪʳץ ץʳʟʤʝʪ ʪװʨʣʝʨʽʥ ʢᴇʨʩʝʪʝʜʽ. 

ʀʥʪʝʨʥʝʪʪʝʥ ʙʘʩץʘ ʜʘ ʘʫץʳʤʜʳ ʞʝʣʽʣʝʨ ʙʘʨ [5]: 

Å Fidonet - ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ ʞʝʣʽ, ץʦʣʜʘʥʫʰʳ - ʵʥʪʫʟʠʘʩʪʪʝʨ ײץʨסʘʥ; 

Å תʣʢʝʥ ʢʦʤʧʘʥʠʷʣʘʨʜʳש ʢʦʨʧʦʨʘʪʠʚʪʽ ʞʝʣʽʩʽ, ʤʳʩʘʣסʘ SCN (Siemens 

Corporate Network). 

ʊʽʢʝʣʝʡ ʘʫץʳʤʜʳ ʞʝʣʽʤʝʥ ʙʘʡʣʘʥʳʩ ᴇʪʝ ץʳʤʙʘʪ, ʩʦʥʜʳץʪʘʥ 

ʢʦʤʧʴʶʪʝʨʣʝʨ ʀʥʪʝʨʥʝʪʧʝʥ, ʠʥʪʝʨʥʝʪ - ʧʨʦʚʘʡʜʝʨ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩʘʜʳ. 

ʀʥʪʝʨʥʝʪ-ʧʨʦʚʘʡʜʝʨ ʢʦʤʧʴʶʪʝʨʣʽʢ ʪʦʨʘʧ, ʢʣʠʝʥʪ ʢʦʤʧʴʶʪʝʨʣʝʨʜʽ ᴅʨ 

ʪװʨʣʽ ʙʘʡʣʘʥʳʩ ʪʽʟʙʝʛʽʥ ץʦʣʜʘʥʳʧ ʀʥʪʝʨʝʥʪʧʝʥ ץʦʩʫסʘ ʤװʤʢʽʥʰʽʣʽʢ ʞʘʩʘʡʜʳ. 

ʉʦʥʜʳץʪʘʥ ʢʣʠʝʥʪʢʝ ʢʦʤʧʴʶʪʝʨʜʝ ʀʥʪʝʨʥʝʪʧʝʥ ʞײʤʳʩ ʽʩʪʝʫ װʰʽʥ 

ʙʘʡʣʘʥʳʩ ʪʽʟʙʝʛʽʤʝʥ ץʦʩʘʪʳʥ ʞʘʙʜʳץ ʙʦʣʩʘ ʙʦʣסʘʥʳ. ʂʝʟ ʢʝʣʛʝʥ ʢʦʤʧʴʶʪʝʨʜʽ 

ʀʥʪʝʨʥʝʪʢʝ ץʦʩʳʧ, ʵʣʝʢʪʨʦʥʜʳ ʧʦʰʪʘʥʳש, ʙװʢʽʣᴅʣʝʤʜʽʢ סʘʣʘʤʪʦʨʜʳש ʥʝʤʝʩʝ 

ʙʘʩץʘ ʜʘ ʞʝʣʽ  ץʳʟʤʝʪ  ʪװʨʣʝʨʽʥʽש  ʪײʪʳʥʫʰʳʩʳ ʙʦʣʳʧ ʪʽʨʢʝʫʜʽ ʞʝʣʽ ץʳʟʤʝʪʽʥ  
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ϧϰʨʙʘʥʘʣʠʝʚ ʃ.ʊ., ϧʘʣʜʠʙʝʢʦʚ ɸ.ʉ. ʀʥʪʝʨʥʝʪ ʞʝʣʽʩʽʥ̔ש  ʪʘʨʠʭʳ 
 

 

 שʘʣʘʣʘʨʜʘ, ʞʝʨʜʽץ ʡʳʤʜʘʩʪʳʨʫʰʳʣʘʨ - ʧʨʦʚʘʡʜʝʨʣʝʨ ʦʨʳʥʜʘʡʜʳ. ʆʣʘʨ ʽʨʽײ

ʞʘʩʘʥʜʳ ʩʝʨʽʛʽ ʢᴇʤʝʛʽʤʝʥ ʙʘʡʣʘʥʳʩ ʞᴅʥʝ ʞʝʣʽʣʽ ʙʘʡʣʘʥʳʩ ʪʦʨʘʧʪʘʨʳʥʜʘ 

ʦʨʥʘʣʘʩץʘʥ.  

 ʩʪʘʥʜʘ 20-ʜʘʥ ʘʩʪʘʤ ʦʧʝʨʘʪʦʨʣʘʨ ʠʥʪʝʨʥʝʪ ʧʨʦʚʘʡʜʝʨץʘʟʘפ ʘʟʽʨפ

 ʪʝʣʝʢʦʤè, çɸʣʪʝʣèץʘʟʘפʨʩʘʪè, çײʽʨʽʣʝʨʽʥʝ çʅ שʳʟʤʝʪʽʥ ʦʨʳʥʜʘʫʜʘ. ʆʣʘʨʜʳץ

ʞᴅʥʝ çʉɸ ʪʝʣʝʢʦʤè ʞʘʪʘʜʳ. 

ʇʨʦʚʘʡʜʝʨʤʝʥ ץʦʩʫ װʰʽʥ ʪᴇʤʝʥʜʝʛʽʜʝʡ ʙʘʡʣʘʥʳʩ ʪװʨʣʝʨʽ ʙʦʣʘʜʳ: 

1. ʄʦʜʝʤ ʘʨϨʳʣʳ ʙʘʡʣʘʥʳʩ. ʄʦʜʝʤʜʝʨ ʞʘʡ ʪʝʣʝʬʦʥ ʘʨʥʘʣʘʨʳ ʘʨץʳʣʳ 

ʀʥʪʝʨʥʝʪʢʝ ץʦʩʳʣʳʧ, ʦʥʳʤʝʥ ʤᴅʣʽʤʝʪ ʘʣʤʘʩʫ ʤװʤʢʽʥʜʽʛʽʥ ʙʝʨʝʜʽ. çʄʦʜʝʤè 

ʜʝʛʝʥ ʩᴇʟ ʦʩʳ ײץʨʳʣסʳʥʳץ שʳʟʤʝʪʽʥʝ ʙʘʡʣʘʥʳʩʪʳ ʰʳץץʘʥ, ʦʣ 

çʤʦʜʫʣʷʪʦʨ/ʜʝʤʦʜʫʣʷʪʦʨè ʩᴇʟʜʝʨʽʥʽץ שʳʩץʘʰʘ ʪװʨʽ. ʄʦʜʝʤ ʜʝʨʙʝʩ 

ʢʦʤʧʴʶʪʝʨʜʝʥ ʰʳץץʘʥ ʮʠʬʨʣʳץ ʩʠʛʥʘʣʜʘʨʜʳ ʞʘʣʧʳ ʪʝʣʝʬʦʥ ʘʨʥʘʣʘʨʳ 

ʘʨץʳʣʳ ʪʘʩʳʤʘʣʜʘʥʘʪʳʥ ʘʥʘʣʦʛʪʳץ ʩʠʛʥʘʣʜʘʨסʘ ʪװʨʣʝʥʜʽʨʝʜʽ. ɸʣ ʝʢʽʥʰʽ 

ʤʦʜʝʤ ץʘʙʳʣʜʘʥסʘʥ ʩʠʛʥʘʣʜʘʨʜʳ ץʘʡʪʘʜʘʥ ʮʠʬʨʣʳץ ʬʦʨʤʘסʘ ʘʫʳʩʪʳʨʘʜʳ. 

ʄʦʜʝʤʤʝʥ ʞʘʙʜʳץʪʘʣסʘʥ ʢʝʟ ʢʝʣʛʝʥ ʢʦʤʧʴʶʪʝʨ ʠʝʩʽ ʪʝʣʝʬʦʥ ʘʨץʳʣʳ 

ʧʨʦʚʘʡʜʝʨʤʝʥ ʙʘʡʣʘʥʳʩʳʧ, ʠʥʪʝʨʥʝʪ ʞװʡʝʩʽ ץʳʟʤʝʪʽʥ ʧʘʡʜʘʣʘʥʘ ʘʣʘʜʳ. 

 ʨʤʘʡʜʳ, ʙʽʨʜʝʥײץ ʘʥʜʘ ADSL ʤʦʜʝʤʽ ʩʠʛʥʘʣסʘʨʘץ ʘʨʘʧʘʡʳʤ ʤʦʜʝʤʛʝפ

ʪʝʣʝʬʦʥ ʪʽʟʙʝʛʽ ʘʨץʳʣʳ ʩʘʥ ʪװʨʽʥʜʝ ʙʝʨʝʜʽ. ɹײʣ ʤʦʜʝʤʥʽש ʪʘסʳ ʙʽʨ ᴇʟʛʝʰʽʣʽʛʽ ï 

ʀʥʪʝʨʥʝʪʧʝʥ ʙʘʡʣʘʥʳʩʪʘ ʪʝʣʝʬʦʥ ʙʦʩ ʙʦʣʘʜʳ. ADSL - ʙʘʡʣʘʥʳʩʪʳש 

ʪʝʦʨʠʷʣʳץ ʞʳʣʜʘʤʜʳסʳ (ʧʨʦʚʘʡʜʝʨʜʝʥ ץʦʣʜʘʥʫʰʳסʘ ʜʝʡʽʥ) 7 ʄʙʠʪ/ʩ (ʘʣ 

ʰʳʥ ʤᴅʥʽʥʜʝ 1 ʄʙʠʪ/ʩ). 

2. ɸʫʤʘץʪʳץ (ʢʘʤʧʫʩʪʳ) ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽ - Global Ethernet. ɸʫʤʘץʪʳץ 

(ʢʘʤʧʫʩʪʳ) ʞʝʨʛʽʣʽʢʪʽ ʞʝʣʽ ʀʥʪʝʨʥʝʪʪʽ ʰʣʶʟ ʘʨץʳʣʳ ʙʘʡʣʘʥʳʩʘʜʳ. ᴄʨ ʪװʨʣʽ 

ʞʝʣʽʣʝʨʜʽ ʪװʡʽʩʪʽʨʫʜʽ ʰʣʶʟ ʜʝʧ ʘʪʘʡʜʳ. ʐʣʶʟʜʝʨ ʙʽʨ ʞʝʣʽʜʝʥ ץʘʙʳʣʜʘʥסʘʥ 

ʜʝʨʝʢʪʝʨ ʬʦʨʤʘʪʳʥ ʙʘʩץʘ ʞʝʣʽʜʝʛʽ ʜʝʨʝʢʪʝʨ ʬʦʨʤʘʪʳʥʘ ʪװʨʣʝʥʜʽʨʝʜʽ. 

ʂʦʨʧʦʨʘʪʠʚʪʽ ʞʝʣʽ ʠʝʣʝʨʽ, ʀʥʪʝʨʥʝʪʢʝ ʙʘʡʣʘʥʳʩʪʳש ʢʝש ʤװʤʢʽʥʜʽʛʽʥ 

 ʩʘʪץײʜʘʡʜʘ ʢʦʨʧʦʨʘʪʠʚʪʽ ʞʝʣʽʛʝ ʨסʣ ʞʘײʦʩʳʣʘʜʳ. ɹץ ʩʘʪʳʥʜʘץʦʣʜʘʥʫ ʤʘץ

ʝʪʽʣʤʝʛʝʥ ʩʳʨʪʪʘʥ ץʦʩʳʣʫʜʘʥ ץʦʨסʘʫ ʤᴅʩʝʣʝʩʽ ʪʫʳʥʜʘʡʜʳ.  
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ʄ.ɸ.ʉױʃʊɸʅʆɺ  
ʬʠʟʠʢʘ-ʤʘʪʝʤʘʪʠʢʘ סʳʣʳʤʜʘʨʳʥʳש ʢʘʥʜʠʜʘʪʳ, 

ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש  ʜʦʮʝʥʪʽ 

 

ɸ.ʉ.ɹɸʁʄɸʍɸʅʆɺɸ  
ɸ.ʗʩʘʫʠ ʘʪʳʥʜʘסʳ ʍפʊʋ-ʥʽש ʤʘʛʠʩʪʨʘʥʪʳ 

 

 ɽʉɽɹɯʅ ɸɺʊʆʄɸʊʊɸʅɼʓʈʋɼɸ רʄʓʉʊɸʈʓʅʓױʓʃʓʄʀ-ɿɽʈʊʊɽʋ ɾנ

DELPHI ɹɸנɼɸʈʃɸʄɸʉʓʅ פʆʃɼɸʅʋ 

 
ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʪʁʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʳ DELPHI ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʯʝʪʦʚ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʟʦʚʘʥʠʷ.  

 

In this article it is considered features of application of the DELPHI program for automation of 

reports of research work in the course of education. 

 

XXI  סʘʩʳʨʜʘסʳ ʘץʧʘʨʘʪʪʳץ ʞװʡʝʥʽ ʜʘʤʳʪʫʜʳש ʥʝʛʽʟʛʽ ʙʘסʳʪʪʘʨʳʥʳש 

ʙʽʨʽ, ʙʽʣʽʤ ʙʝʨʫ ʩʘʣʘʩʳʥʜʘ ʢʝש ʢᴇʣʝʤʜʽ ʘץʧʘʨʘʪʪʘʨʜʳ ʙʘʩץʘʨʫ, ʘץʧʘʨʘʪʪʘʨʜʳ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳ ʢʝשʽʥʝʥ ץʦʣʜʘʥʫ, ʦʣʘʨʜʳ ʘʨʥʘʡʳ ʩʘʣʘʣʘʨʜʘ ʧʘʡʜʘʣʘʥʫʤʝʥ 

ʩʠʧʘʪʪʘʣʘʜʳ. ʄײʥʜʘʡ ʢװʨʜʝʣʽ ʘץʧʘʨʘʪʪʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʜʽ 

ʨʝʪʪʝʫ ʬʫʥʢʮʠʷʩʳʥ ʞᴅʥʝ  ץʦʡʳʣסʘʥ ʪʘʧʩʳʨʤʘʥʳ ʰʝʰʫ ᴅʜʽʩʽʥ ʪʘʣʜʘʫ 

  .ʘʨʘʜʳץʳʟʤʝʪʽʥ ʘʪץ

ɸץʧʘʨʘʪʪʳץ ʪʝʭʥʦʣʦʛʠʷʣʘʨʜʳש ʧʘʡʜʘ ʙʦʣʫʳ, ʦʥʳש ʞʝʜʝʣ ʜʘʤʫʳ ʢʝש 

ʢᴇʣʝʤʜʝʛʽ ʘץʧʘʨʘʪʪʘʨʜʳ ʙʘʩץʘʨʫʜʘ ץʠʳʥʜʳץʪʘʨסʘ ʥʝʛʽʟ ʙʦʣʫʜʘ. ɹʽʣʽʤ ʙʝʨʫ 

 ,ʘʞʝʪʪʽ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫץ ,ʰʽʥװ ʤʳʩʳ ʪʘʙʳʩʪʳ ʙʦʣʫʳײʞ שʡʳʤʜʘʨʳʥʳײ

ᴇשʜʝʫ, ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʦʣʘʨʜʳ ʪʠʽʤʜʽ ʧʘʡʜʘʣʘʥʫʜʳ ץʘʞʝʪ ʝʪʝʜʽ. 

ʉʦʥʳʤʝʥ ʙʽʨʛʝ, ʥʝʛʽʟʛʽ ʘʣʛʦʨʠʪʤʜʽʢ ײץʨʳʣʳʤʜʘʨʜʳ, ʙʘסʜʘʨʣʘʤʘʣʘʫ 

ʪʝʭʥʦʣʦʛʠʷʣʘʨʳʥ ʙʽʣʫ, ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʤʝʥ, ʦʥʳײץ שʨʳʣסʳʣʘʨʳʤʝʥ, 

 ʜʘʨʣʘʤʘʣʘʫסʘʥ ʘʣʛʦʨʠʪʤ ʙʦʡʳʥʰʘ ʜʝʨʙʝʩ ʢʦʤʧʴʶʪʝʨʛʝ ʘʨʥʘʧ ʙʘסʨʳʣײץ

ʪʽʣʜʝʨʽʥʽש ʢᴇʤʝʛʽʤʝʥ ʙʘסʜʘʨʣʘʤʘ  ײץʨʫ, ʦʥʳ ץʦʣʜʘʥʘ ʘʣʫ ʥʝʛʽʟʛʽ ʙʽʨ ʤᴅʩʝʣʝ 

ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. 

ɹʘסʜʘʨʣʘʤʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʳש ʵʣʝʤʝʥʪʪʝʨʽʥ ץʦʣʜʘʥʘ ʦʪʳʨʳʧ ʢʝʟ-

ʢʝʣʛʝʥ ʞײʤʳʩ ʦʨʥʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש ʘʣʘʪʳʥ ʦʨʥʳ ʝʨʝʢʰʝ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ װʰʽʥ, ʞʘʣʧʳ ʘʣסʘʥʜʘ ʙʘסʜʘʨʣʘʤʘʣʳץ ʪʽʣ סײʳʤʳ ʞᴅʥʝ ʜʝʨʙʝʩ 

ʪװʨʜʝ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʽ ʝש ʙʽʨ ʥʝʛʽʟʛʽ סײʳʤ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥʜʳסʳ ʙʝʣʛʽʣʽ. 

ʉʦʥʜʳץʪʘʥ ʠʥʬʦʨʤʘʪʠʢʘʥʳש ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽ ʙᴇʣʽʤʽʥʽש ʥʝʛʽʟʛʽ 

ʠʜʝʷʣʘʨʳʥʳש ʙʽʨʽ ï ʙʘʨʣʳץ ʬʘʢʪʽʣʝʨʜʽ (ʘץʧʘʨʘʪʪʘʨʜʳש ʙʝʨʽʣʫʽ, ʦʣʘʨʜʳ ᴇשʜʝʫ 

ʪʫʨʘʣʳ ʞʘʟʙʘʣʘʨ, ʤᴅʣʽʤʝʪʪʝʨ ץʦʨʳ ʞᴅʥʝ ʪ.ʙ.) ʜᴅʣ, ʤʝʡʣʽʥʰʝ ʥʘץʪʳ 

ʘʥʳץʪʘʣסʘʥ ʪʽʣ ʘʨץʳʣʳ ᴇʨʥʝʢʪʝʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ɹײʣ ʠʜʝʷʥʳש 

ʰr ʥʘʡʳʣʳסʳ, ʤײʥʜʘʡ ʬʘʢʪʽʣʝʨʜʽ ʢʦʥʩʪʨʫʢʪʠʚʪʽ ʪװʩʽʥʫ ʪᴅʫʝʣʩʽʟ ʘʪץʘʨʫʰʳ - 

ʢʦʤʧʴʶʪʝʨʛʝ ʥʝʤʝʩʝ ʞװʡʝʛʝ ʘʨʥʘʣסʘʥ ʙʦʣʫʳʥʘʥ ʪʫʳʥʜʘʡʜʳ. 

ɹʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝ ץʦʣʜʘʥʳʣʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʜʝʨʽ ʞʠʳʥʪʳסʳ 

ᴅʨʪװʨʣʽ ʙʦʣʳʧ ʢʝʣʝʜʽ (DELPHI, TPascal, C++, VBA). ɹײʣ ʪʽʣʜʝʨ ʘʪץʘʨʘʪʳʥ 

 ʡʝʣʝʨ ʤʝʥ ʞʘʩʘʥʜʳװʞ ץʳʟʤʝʪʽ ʙʦʡʳʥʰʘ ʝʨʝʢʰʝʣʝʥʝʜʽ: ʩʘʨʘʧʪʘʤʘʣʳץ

ʠʥʪʝʣʣʝʢʪ ʞװʡʝʣʝʨʽʥʜʝʛʽ ʙʽʣʽʤʜʽ ײʩʳʥʫ װʰʽʥ, ʤᴅʣʽʤʝʪʪʝʨ ץʦʨʳʥʳש 

 ץʰʽʥ,  ʢʦʤʘʥʜʘʣʳװ ʨʘʥʳʩʪʘʨ ᴇʨʥʝʛʽײʳ ʩסʦʨʳʥʜʘץ ʨʳʣʳʤʳʥ  ʞᴅʥʝ ʤᴅʣʽʤʝʪʪʝʨײץ

http://www.compress.ru/article.aspx?id=12230&iid=470#15#15
http://www.compress.ru/article.aspx?id=12230&iid=470#15#15
http://www.compress.ru/article.aspx?id=12230&iid=470#15#15
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ʉϰʣʪʘʥʦʚ ʄ.ɸ., ɹʘʡʤʘʭʘʥʦʚʘ ɸ.ʉ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʝʩʝʙʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘ... 
 

 

ʪʽʣʜʝʨʜʝʛʽ ʦʧʝʨʘʮʠʷʣʳץ ʞװʡʝʣʝʨʜʽש ʤװʤʢʽʥʜʽʢʪʝʨʽʥ ʞʘʨʠʷʣʘʫ װʰʽʥ, 

ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʽʣʽʥʜʝ ʙʝʨʫ װʰʽʥ, ʞʦʙʘʣʘʫʜʳ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞװʡʝʣʝʨʽʥʜʝ ʞᴅʥʝ  ʦʙʲʝʢʪʽʣʝʨʜʽ ʩʠʧʘʪʪʘʫ װʰʽʥ ʞᴅʥʝ ʪ.ʙ. 

ɹʘסʜʘʨʣʘʤʘʣʘʫ ʧʨʦʮʝʜʫʨʘʣʳץ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʨʝʪʽʥʜʝ ʧʘʡʜʘ ʙʦʣʳʧ, 

ʜʘʤʳסʘʥʳ ʙʽʟʛʝ ʙʝʣʛʽʣʽ. ʄײʥʜʘ ʙʘסʜʘʨʣʘʤʘʥʳש ʥʝʛʽʟʛʽ ʘʣʛʦʨʠʪʤ, ʤᴅʣʽʤʝʪʪʝʨʜʽ 

ᴇשʜʝʫ ʧʨʦʮʝʜʫʨʘʩʳ ʙʦʣʳʧ ʪʘʙʳʣʘʪʳʥ.  

ʆʙʲʝʢʪʽʣʽ ï ʙʘסʜʘʨʣʳ ʙʘסʜʘʨʣʘʤʘʣʘʫ (ʆɹɹ) ï ʥʝʛʽʟʽʥʜʝ ʦʙʝ̡ʢʪ סײʳʤʳʥʘ 

ʞʘʪʘʪʳʥ ʙʘסʜʘʨʣʘʤʘʣʘʨʜʳ ʞʘʩʘʫ ᴅʜʽʩʪʝʤʝʩʽ ʞʘʪʘʜʳ. ʆʙʲʝʢʪ ï ʙײʣ ʥʘץʪʳ 

ᴇʤʽʨʜʝʛʽ ʦʙʲʝʢʪʢʝ, ʦʥʳץ שʘʩʠʝʪʽʥʝ ʩᴅʡʢʝʩ ʢʝʣʝʪʽʥ ʢʝʡʙʽʨ ײץʨʳʣʳʤ. ʆɹɹ 

ᴅʜʽʩʪʝʤʝʩʽʥ ʧʘʡʜʘʣʘʥʳʧ ʰʝʰʽʣʝʪʽʥ ʝʩʝʧ, ʦʙʲʝʢʪʽʣʝʨ ʪʝʨʤʠʥʜʝʨʽ ʤʝʥ ʦʣʘʨסʘ 

 ʜʘʨʣʘʤʘ ʦʩʳ ʦʙʲʝʢʪʽʣʝʨסʳʣʳ ʩʠʧʘʪʪʘʣʘʜʳ, ʘʣ ʙʘץʦʣʜʘʥʳʣʘʪʳʥ ʘʤʘʣʜʘʨ ʘʨץ

ʞʠʳʥʪʳסʳ ʤʝʥ ʦʣʘʨʜʳש ʘʨʘʩʳʥʜʘסʳ ʙʘʡʣʘʥʳʩʪʘʨʜʘʥ ʪײʨʘʜʳ.  

ɸʚʪʦʤʘʪʠʢʘ - ʪʝʭʥʠʢʘʣʳץ ʢʠʙʝʨʥʠʢʘʥʳש ʙʽʨ ʙᴇʣʽʤʽ. ʆʣ ʘʚʪʦʤʘʪʠʢʘʣʳץ 

ʞװʡʝʣʝʨ ʤʝʥ ʩʦʣ ʞװʡʝʣʝʨ װʰʽʥ ץʘʞʝʪʪʽ ʪʝʭʥʠʢʘʣʳץ ʞʘʨʳץʪʘʨʜʳ ײץʨʫ ʞᴅʥʝ 

ʞʘʩʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʪʳʥ ʘʚʪʦʤʘʪʪʳ ʙʘʩץʘʨʫ ʪʝʦʨʠʷʩʳ. ɻʨʝʢ ʪʽʣʽʥʝʥ 

ʘʫʜʘʨסʘʥʜʘ çʘʚʪʦʤʘʪè ʜʝʛʝʥ ʩᴇʟ çᴇʟʜʽʛʽʥʝʥ ץʦʟסʘʣʘʪʳʥè ʜʝʛʝʥ ʩᴇʟʜʽ ʙʽʣʜʽʨʝʜʽ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ï ʪʝʭʥʠʢʘʣʳײץ ץʨʘʣ-ʞʘʙʜʳץʪʘʨʜʳ, ʩʦʥʜʘʡ-ʘץ 

ʵʥʝʨʛʠʷʥʳ, ʤʘʪʝʨʠʘʣʜʳ ʞᴅʥʝ ʘץʧʘʨʘʪʪʳ ʘʣʫ, ʪװʨʣʝʥʜʽʨʫ, ʞʝʪʢʽʟʫ, ʧʘʡʜʘʣʘʥʫ 

ʧʨʦʮʝʩʪʝʨʽʥʝ ʘʜʘʤʥʳש ʪʽʢʝʣʝʡ ʥʝ ʽʰʽʥʘʨʘ ץʘʪʳʩʫʳʥ ʙʦʩʘʪʘʪʳʥ ʵʢʦʥʦʤʠʢʘʣʳץ 

ʤʘʪʝʨʠʘʣʜʳץ ʪᴅʩʽʣʜʝʨʤʝʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥ ʧʘʡʜʘʣʘʥʫ [1].  

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘ: 

        1) ʪʝʭʥʦʣʦʛʠʷʣʳץ, ʵʥʝʨʛʝʪʠʢʘʣʳץ, ʢᴇʣʽʢʪʽʢ, ʪײʨʤʳʩʪʳץ-ᴇʥʜʽʨʽʩʪʽʢ 

ʧʨʦʮʝʩʪʝʨ; 

        2)  ʢװʨʜʝʣʽ ʘʛʨʝʛʘʪʪʘʨʜʳ, ʢʝʤʝʣʝʨʜʽ, סʘʨʳʰ ʢʝʤʝʣʝʨʽʥ, ᴇʥʜʽʨʽʩʪʽʢ 

     ʨʳʣʳʩʪʘʨײץ

ʤʝʥ ʢʝʰʝʥʜʝʨʜʽ ʞʦʙʘʣʘʫ; 

3) ʮʝʭʪʳ, ʤʝʢʝʤʝʥʽ, ʩʦʥʜʘʡ-ʘץ ᴅʩʢʝʨʠ ײץʨʘʤʘʣʘʨ ʤʝʥ ʙᴇʣʽʤʰʝʣʝʨʜʽ 

 ;ʘʨʫץʡʳʤʜʘʩʪʳʨʫ, ʞʦʩʧʘʨʣʘʫ ʞᴅʥʝ ʙʘʩײ

 ʜʠʘʛʥʦʩʪʠʢʘʣʘʫ ץʞᴅʥʝ ʪʝʭʥʠʢʘʣʳ ץʳʣʳʤʠ-ʟʝʨʪʪʝʫʣʝʨ, ʤʝʜʠʮʠʥʘʣʳס (4

ʩʘʧʘʩʳʥ ʞʘץʩʘʨʪʫ, ʩʪʘʪʠʩʪʠʢʘ ʜʝʨʝʢʪʝʨʽʥ ᴇשʜʝʫ ʞᴅʥʝ ʝʩʝʧʢʝ ʘʣʫ, 

ʙʘסʜʘʨʣʘʤʘʣʘʫ, ʠʥʞʝʥʝʨʣʽʢ ʝʩʝʧʪʝʫʣʝʨʜʽש ʙʘʨʣʳסʳ ץʦʣʜʘʥʳʣʘʜʳ. 

ʅʝʛʽʟʽʥʜʝ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ - ʘʜʘʤʜʳ ʤʘʪʝʨʠʘʣʜʘʨ, ʘץʧʘʨʘʪʪʘʨʜʳ ʞʝʪʢʽʟʫ, 

ᴇשʜʝʫ, ʩʘץʪʘʫ, ʧʘʡʜʘʣʘʥʫ ʧʨʦʮʝʩʪʝʨʽʥʝʥ ʙʦʩʘʪʫ ʤװʤʢʽʥʜʽʛʽ ʢᴇʧ ʞװʡʝ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫ ʞʘʨʪʳʣʘʡ ʞᴅʥʝ ʪʦʣʳץ ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ. ɾʘʨʪʳʣʘʡ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ - ᴇʥʜʽʨʽʩʪʽש ʥʝʤʝʩʝ ײץʨʘʣʜʘʨʜʳש ʙʝʣʛʽʣʽ ʙʽʨ ʦʨʳʥʜʘʨʳʥʳש 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣʫʳ. ʊʦʣʳץ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ ʜʝʛʝʥʽʤʽʟ ʙװʢʽʣ ʪʝʭʥʦʣʦʛʠʷʣʳץ 

ʞװʡʝʥʽ ʥʝʤʝʩʝ ʙװʢʽʣ ʪʝʭʥʦʣʦʛʠʷʣʳײץ ץʨʘʣʜʘʨʜʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ.  

ɸʚʪʦʤʘʪʪʳ ʨʝʪʪʝʫ ʞװʡʝʩʽʥ ץʳʟʤʝʪʽʥʽש ʪװʨʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

ʩʪʘʭʦʩʪʠʢʘʣʳץ, ʜʝʪʝʨʤʠʥʠʨʥʝʨʣʝʥʛʝʥ; ץʳʟʤʝʪʽʥʽש ʧʨʠʥʮʠʧʽʥʝ ʙʘʡʣʘʥʳʩʪʳ 

 ʩʳʟץʪʳ, ʩʳʟʳץʩʠʧʘʪʳʥʘ ʙʘʡʣʘʥʳʩʪʳ ʩʳʟʳ שʟʜʽʢʩʽʟ, ʜʠʩʢʨʝʪʪʽ; ʵʣʝʤʝʥʪʽʥʽװ

ʙʦʣʳʧ ʙᴇʣʽʥʝʜʽ. 

ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ ʜʝʧ ʜʝʨʝʢʪʝʨʜʽש ʵʣʝʢʪʨʦʥʜʳ ʩʘץʪʘʫʰʳʩʳʥ ʘʡʪʘʜʳ.  
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ʉϰʣʪʘʥʦʚ ʄ.ɸ., ɹʘʡʤʘʭʘʥʦʚʘ ɸ.ʉ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʝʩʝʙʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘ... 
 

 

ʆʣʘʨסʘ ץʘʪʳʥʘʩ ʙʽʨ ʥʝʤʝʩʝ ʙʽʨʥʝʰʝ ʢʦʤʧʴʶʪʝʨʣʝʨ ʢᴇʤʝʛʽʤʝʥ ʽʩʢʝ ʘʩʘʜʳ. 

ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ ʜʝʨʝʢʪʝʨʜʽ ʞʠʥʘʫ װʰʽʥ ץʦʣʜʘʥʳʣʘʜʳ. 

ɸʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳש ʤʘץʩʘʪʳ - ʝשʙʝʢ ᴇʥʽʤʜʽʣʽʛʽ ʤʝʥ ᴇʥʽʤ ʩʘʧʘʩʳʥ ʘʨʪʪʳʨʫ, 

ʞʦʩʧʘʨʣʘʫ, ʙʘʩץʘʨʫ ʞײʤʳʩʪʘʨʳʥ ʪʠʽʤʜʽʣʝʥʜʽʨʫ, ʘʜʘʤ ᴇʤʽʨʽʥʝ ʜʝʥʩʘʫʣʳסʳʥʘ 

ʟʠʷʥʜʳ ʞײʤʳʩʪʘʨʜʘʥ ʙʦʩʘʪʫ ʙʦʣʳʧ ʪʘʙʳʣʘʜʳ. ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳ ʘץʧʘʨʘʪʪʳ 

ʞᴅʥʝ ʜʝ ʤᴅʣʽʤʝʪʪʝʨʛʝ ʳסשʘʡʣʳ ʪʝʟ ʝʥʛʽʟʫʜʽ ץʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ. ʄᴅʣʽʤʝʪʪʝʨ 

ʙʘʟʘʩʳ ᴇʟʽʥʝʥ ʙʝʣʛʽʣʽ ʙʽʨ ʝʨʝʞʝʣʝʨʛʝ ʩʘʡ ײץʨʳʣסʘʥ ʜʝʨʝʢʪʝʨ ʞʠʳʥʪʳסʳʥ 

 ʪʘʩײʩʳʟ, ʪץʩʳʟ, ʘʨʪʳץʘʡʰʳʣʳץ :ʧʘʨʘʪץʳ ʘסʨʘʡʜʳ. ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʜʘײץ

ʙʦʣʫʳ ʢʝʨʝʢ. ʄᴅʣʽʤʝʪʪʝʨ  ʙʘʟʘʩʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ ײץʨʫסʘ, 

ʪʦʣʪʳʨʫסʘ, ʞʘשʘʨʪʫסʘ, ʞʦʶסʘ ʘʨʥʘʣסʘʥ ʙʘסʜʘʨʣʘʤʘʣʳץ ʞʘʙʜʳץ ʙʦʣʳʧ 

ʪʘʙʳʣʘʜʳ. 

       DELPHI ʙʘסʜʘʨʣʘʤʘʩʳ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽ ʝʤʝʩ, ʙʽʨʘץ 

ʪʦʣʳץ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʝ ʤװʤʢʽʥʜʽʢʪʝʨʽʥʝ ʠʝ ʙʘסʜʘʨʣʘʤʘ. 

 ץʜʘʨʣʘʤʘʩʳ ʞʝʨʛʽʣʽʢʪʽ ʞᴅʥʝ ʪʦʨʘʧʪʳסʘʥ DELPHI ʙʘסʩʳʥʳʣʳʧ ʦʪʳʨױ

ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ ײץʨʳʧ ʞᴅʥʝ ʦʥʳש ʽʰʽʥʜʝ ʞײʤʳʩ ʽʩʪʝʫʛʝ ʞᴅʥʝ ʢʝʟ ʢʝʣʛʝʥ 

ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʡ ʘʣʘʪʳʥ ץʦʣʜʘʥʙʘʣʳ ʙʘסʜʘʨʣʘʤʘ.  

ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʽש ʙʘʨʣʳץ ʙᴇʣʽʢʪʝʨʽ ץʦʣʜʘʥʫʰʳ 

ʢʦʤʧʴʶʪʝʨʽʥʽש ʜʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥʜʘ ʦʨʥʘʣʘʩʘʜʳ. ɽʛʝʨ ʙʽʨ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʘ 

ʙʽʨʥʝʰʝ ץʦʣʜʘʥʫʰʳʣʘʨ ʙʽʨ ʤʝʟʛʽʣʜʝ ʙʘʡʣʘʥʳʩ ʞʘʩʘʩʘ ᴅʨʙʽʨ ץʦʣʜʘʥʫʰʳʥʳש 

ʢʦʤʧʴʶʪʝʨʽʥʜʝ ᴇʟʽʥʽש ʞʝʨʛʽʣʽʢʪʽ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ ʙʘʩץʘʨʫ ʞװʡʝʩʽʥʽש 

ʢᴇʰʽʨʤʝʩʽ ʙʦʣʫʳ ʢʝʨʝʢ.  

ɹʽʟʜʽש ʟʝʨʪʪʝʫ ʞײʤʳʩʳʤʳʟʜʳש ʤʘץʩʘʪʳ - DELPHI ʙʘסʜʘʨʣʘʤʘʩʳʥ 

ʧʘʡʜʘʣʘʥʳʧ, ʙʽʣʽʤ ʙʝʨʫ ײʡʳʤʜʘʨʳʥʜʘ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʝʩʝʙʽʥ 

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫ, ʦʣ װʰʽʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥ ײץʨʫ ʞᴅʥʝ ʦʥʳʤʝʥ ʞײʤʳʩ ʽʩʪʝʫ. 

ʆʣʘʨʜʳץ שʘʨʳʤ-ץʘʪʳʥʘʩʳʥ ײץʨʳʧ, ʦʣʘʨסʘ ץʦʡʳʣסʘʥ ʪʘʣʘʧʪʘʨʜʳ ʞװʟʝʛʝ 

ʘʩʳʨʫ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʝʩʝʙʽʥ DELPHI ʙʘסʜʘʨʣʘʤʘʩʳ 

ʘʨץʳʣʳ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʳ ʧʘʡʜʘʣʘʥʜʳץ. ʆʥʳש ʥʝʛʽʟʛʽ ʙᴇʣʽʤʜʝʨʽ: 

ʦץʳʪʫʰʳʥʳש ʘʪʳ-ʞᴇʥʽ, ʢʘʬʝʜʨʘʩʳ, ʬʘʢʫʣʴʪʝʪʽ, סʳʣʳʤʠ ʘʪʘסʳ ʤʝʥ ʜᴅʨʝʞʝʩʽ, 

 שʘʪʳʩʫʳ, ʩʪʫʜʝʥʪʪʝʨʜʽץ ʘסʘʣʘʣʘʨʳ, ʢʦʥʬʝʨʝʥʮʠʷʣʘʨץʳʣʳʤʠ ʤʘס

(ʤʘʛʠʩʪʨʘʥʪʪʘʨʜʳש, ʜʦʢʪʦʨʘʥʪʪʘʨʜʳש) ʞײʤʳʩʪʘʨʳʥʘ סʳʣʳʤʠ ʞʝʪʝʢʰʽʣʽʢ. 

 ʨʛʝʥװʦʣʜʘʥʳʩʪʘ ʞץ ʡʳʤʜʘʨʜʘײ ʨʣʽװʳʪʪʘ ᴇʥʜʽʨʽʩʪʝ, ᴅʨ ʪץʘʟʽʨʛʽ ʫʘפ

ʘʚʪʦʤʘʪʪʘʥʜʳʨʳʣסʘʥ ʞװʡʝʥʽש ʙʽʨʥʝʰʝ ʪװʨʣʝʨʽ ʧʘʡʜʘʣʘʥʳʣʫʜʘ, ʦʣʘʨ: 1ʉ 

ʙʫʭʛʘʣʪʝʨʠʷ,  ʪ.ʙ.  

 ʜʘʧשʘʞʝʪʪʽ ʜʝʧ ʪʘץ ʤʳʩʪʘʨʳʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘײʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞנ

ʘʣʳʥסʘʥ   DELPHI ʙʘסʜʘʨʣʘʤʘʩʳʥʳש  ʘʨʪʳץʰʳʣʳץʪʘʨʳʥʘ ʤʳʥʘʣʘʨ ʞʘʪʘʜʳ: 

  ï ץʦʩʳʤʰʘʥʳ ᴇʥʜʝʫ ʞʳʣʜʘʤʜʳסʳ; 

ï ʞʘʩʘʣסʘʥ  ץʦʩʳʤʰʘʥʳש  ᴇʥʽʤʜʽʣʽʛʽʥʽש   ʞʦסʘʨʳʣʳסʳ; 

ï ʞʘʩʘʣסʘʥ   ץʦʩʳʤʰʘʥʳש  ʢʦʤʧʴʶʪʝʨ ʨʝʩʫʨʩʪʘʨʳʥʘ ʪᴇʤʝʥ 

 ;ʘʞʝʪʪʽʣʽʢʪʝʨʽʥ ʪʘʣʘʧ ʝʪʫʽץ

ï  Delphi ʦʨʪʘʩʳʥʘ ʞʘשʘ ʢʦʤʧʦʥʝʥʪʪʝʨ ʤʝʥ ײץʨʳʣסʳʣʘʨʜʳ ץʦʩʫ ʘʨץʳʣʳ 

 ;ʤʳʩʳʥ ʘʨʪʪʳʨʫײʞ שʦʩʳʤʰʘʥʳץ
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ï  Delphi-ʜʽש ʞʝʢʝ ײץʨʘʣʜʘʨʳʤʝʥ ʞʘשʘ ʢʦʤʧʦʥʝʥʪ ʧʝʥ ʠʥʩʪʨʫʤʝʥʪ 

 .ʤʢʽʥʰʽʣʽʛʽװʤ שʨʫʜʳײץ

Delphʽ-ʜʝ ʙʘסʜʘʨʣʘʤʘ ʜʘʡʳʥʜʘʫ װʰʽʥ ʢʦʤʧʦʥʝʥʪʪʽʢ ʪᴅʩʽʣ ʧʘʡʜʘʣʘʥʳʣסʘʥ: 

ʧʘʡʜʘʣʘʥʫʰʳ ʙʘϤʜʘʨʣʘʤʘʣʘʨʳʥʳϬ ʢʽʪʘʧʭʘʥʘʩʳ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʦʨʪʘʩʳʤʝʥ 

ʙʽʨʛʝ ײʩʳʥʳʣʘʪʳʥ, ʙʽʨ ʽʩ-ᴅʨʝʢʝʪʪʽ ʦʨʳʥʜʘʡʪʳʥ (ʜʘʡʳʥ ʙʘϤʜʘʨʣʘʤʘʣʘʨ 

Ϯʟʽʥʜʽʣʝʨʽʥʝʥ ʪϰʨʘʪʳʥ) ʢʦʤʧʦʥʝʥʪʪʝʨʜʝʥ ʞʠʥʘץʪʘʣʘʜʳ, ʘʣ ʦʣʘʨ ʬʦʨʤʘ 

ʪʝʨʝʟʝʩʽʥʝ ʝʥʛʽʟʽʣʝʜʽ. ʂʦʤʧʦʥʝʥʪʪʽʢ ʪᴅʩʽʣ ʙʘסʜʘʨʣʘʤʘʣʘʫ ʪʝʭʥʦʣʦʛʠʷʩʳʥʘ 

ʥʘסʳʟ ʪϺϬʢʝʨʽʩ ʞʘʩʘʜʳ ʜʝʫʛʝ ʙʦʣʘʜʳ, ʩʝʙʝʙʽ, ʢʦʤʧʦʥʝʥʪʪʝʨʜʽ ʧʘʡʜʘʣʘʥʫ 

ʙʘסʜʘʨʣʘʤʘ ʞײʤʳʩʳʥ ʢװʨʜʝʣʽ ʪװʨʜʝ ʞʝשʽʣʜʝʪʪʽ. 

 ʂʦʤʧʦʥʝʥʪʪʝʨ ʢʽʪʘʧʭʘʥʘʩʳʥ ʚʠʟʫʘʣʴʜʳ ʢʦʤʧʦʥʝʥʪʪʝʨ ʢʽʪʘʧʭʘʥʘʩʳ 

(Vʽsual Component Lʽbrary, VCL) ʜʝʧ ʘʪʘʡʜʳ. ʆʥʜʘ ʪװʨʣʽ ʢʣʘʩʪʳץ ʢᴇʧʪʝʛʝʥ 

ʩʪʘʥʜʘʨʪʪʳ ʢʦʤʧʦʥʝʥʪʪʝʨ ʞʠʥʘץʪʘʣʳʧ (Delphʽ 5-ʪʝ ʦʣʘʨʜʳש ʩʘʥʳ 200-ʜʝʥ 

ʘʨʪʳץ), ʦʣʘʨ ʪװʨʣʽ ʘʪʘʫʣʳ 19 ʙʝʪʢʝ ʦʨʥʘʪʳʣʳʧ ץʦʡʳʣסʘʥ. ʄʳʩʘʣʳ, Standard 

ʙʝʪʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ʢʝʡʙʽʨ ʢʦʤʧʦʥʝʥʪʪʝʨ 1-ʩʫʨʝʪʪʝ ʢᴇʨʩʝʪʽʣʛʝʥ. 

1-ʩʫʨʝʪ.  Standard ʙʝʪʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ʢʝʡʙʽʨ ʢʦʤʧʦʥʝʥʪʪʝʨ 

 

 Addʽtʽonal (פʦʩʳʤʰʘ) ʙʝʪʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨ ʩײʭʙʘʪʪʳץ 

ʪʝʨʝʟʝʣʝʨʜʽש ʢᴇʨʽʥʽʩʽʥ ʪװʨʣʝʥʜʽʨʫ װʰʽʥ ʧʘʡʜʘʣʘʥʳʣʘʜʳ (2-ʩʫʨʝʪ). 
                             

                       2-ʩʫʨʝʪ. Addʽtʽonal (פʦʩʳʤʰʘ) ʙʝʪʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨ 

 

 System (ɾϮʡʝ) ʙʝʪʽʥʝ OLE (ɹʘʡʣʘʥʳʩʪʳʨʫ ʞϸʥʝ ʦʨʥʘʪʫ) ʪʝʭʥʦʣʦʛʠʷʩʳ 

ʙʦʡʳʥʰʘ ʙʝʨʽʣʛʝʥʜʝʨʜʽ ʪװʨʣʽ ʙʘסʜʘʨʣʘʤʘʣʘʨ ʘʨʘʩʳʥʜʘ ʘʣʤʘʩʪʳʨʘʪʳʥ ʞᴅʥʝ 

ʪ.ʙ. ʽʩ-ᴅʨʝʢʝʪʪʝʨʜʽ ʦʨʳʥʜʘʡʪʳʥ ʢʦʤʧʦʥʝʥʪʪʝʨ ʝʥʛʽʟʽʣʛʝʥ.  

ʄʳʩʘʣʳ, Tʽmer (ʊʘʡʤʝʨ) ï ʥʘץʪʳ ʫʘץʳʪ ʘʨʘʣʳץʪʘʨʳʥ ʝʩʝʧʪʝʫ;  

PaʽntBox (ʉʫʨʝʪ Ϩʦʨʘʙʳ) ï ʛʨʘʬʠʢʘʣʳץ ʢʝʩʢʽʥʜʝʨ ʝʥʛʽʟʽʣʝʪʽʥ 

ʪᴇʨʪʙײʨʳʰʪʳ ʦʙʣʳʩ ײץʨʫ;   

OLEContaʽner (OLE ʂʦʥʪʝʡʥʝʨ) ï ʙʘʡʣʘʥʳʩʪʳʨʳʣʘʪʳʥ ʞᴅʥʝ 

ʦʨʥʘʪʳʣʘʪʳʥ ʦʙʲʝʢʪʽʣʝʨʜʽ ץʘʙʳʣʜʘʫ ʢʦʥʪʝʡʥʝʨʽ;  

MedʽaPlayer - ʤʫʣʴʪʠʤʝʜʠʷʣʳײץ ץʨʳʣסʳʣʘʨʤʝʥ ʞײʤʳʩʪʳ ʙʘʩץʘʨʫ.  

Wʽn32 ʙʝʪʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨʜʽש ʙʽʨʽ-Anʽmate (ʞʘʥʜʘʥʜʳʨʫ, 

 .ʡʳʤʜʘʩʪʳʨʘʜʳײ ʘʣʳʩ ᴅʩʝʨʽʥסʦʟץ ʡʳʤʜʘʩʪʳʨʫ) ïײ ʘʣʳʩ ᴅʩʝʨʽʥסʦʟץ

 ʂʦʤʧʦʥʝʥʪ ʬʦʨʤʘסʘ ʦʨʥʘʪʳʣסʘʥ ʢʝʟʜʝ ʩʦשʳʥʘ ʠʥʜʝʢʩ ץʦʩʳʣʳʧ, ʢʣʘʩʩ 

ʘʪʘʫʳʥ ʘʣʘʜʳ (1-ʢʝʩʪʝ).  

 



 68 

           ɸ.ʗ ʩ ʘ ʫ ʠ  ʫ ʥ ʠ ʚ ʝ ʨ ʩ ʠ ʪ ʝ ʪ ʽ ʥ ʽש ʭ ʘ ʙ ʘ ʨ ʰ ʳ ʩʳ, ˉ3, 2012 
 

ʉϰʣʪʘʥʦʚ ʄ.ɸ., ɹʘʡʤʘʭʘʥʦʚʘ ɸ.ʉ. נʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʝʩʝʙʽʥ ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘ ... 
 

 

 1-ʢʝʩʪʝ. ʂʣʘʩʩ ʘʪʘʫʣʘʨʳ 
ɸʪʘʣʫʳ ɯʩ-ᴅʨʝʢʝʪʽ 

MaʽnMenu ɹʘסʜʘʨʣʘʤʘ ʤᴅʟʽʨʽʥ ײץʨʫ 

PopupMenu ʆש ʪװʡʤʝʥʽ ʰʝʨʪʢʝʥ ʢʝʟʜʝ ʙʝʪʢʝ ʰʳϤʘʪʳʥ (ʢʦʥʪʝʢʩʪʽʢ) 

ʤᴅʟʽʨ ʰʳסʘʨʫ. 

Edʽt ɾʦʣʜʳץ ʤᴅʥʜʽ ʝʥʛʽʟʫ, ʨʝʜʘʢʮʠʷʣʘʫ (ʤᴅʪʽʥʜʽʢ ʨʝʜʘʢʪʦʨ). 

Label ɹʽʨ ʞʦʣʜʳץ ʤᴅʪʽʥʜʽ (ʞʘʟʙʘʥʳ) ʝʥʛʽʟʫ. 

Button ʂʦʤʘʥʜʘʣʳץ ʪװʡʤʝ. ʆʥʳש OnClʽck ʦϨʠϤʘʩʳʥ ϺϬʜʝʫʽʰ 

ʧʨʦʮʝʜʫʨʘʩʳ ʙʽʨ ʽʩ-ᴅʨʝʢʝʪʪʽ ʦʨʳʥʜʘʡʜʳ. 

ScroolBar ɹʘʩץʘʨʫ ʙʝʣʜʝʫʰʝʩʽ (Wʽndows ʪʝʨʝʟʝʩʽʥʜʝʛʽ ʩʠʷץʪʳ). 

 

Samples (ʄʦʜʝʣʴ) ʙʝʪʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ʢʦʤʧʦʥʝʥʪʪʝʨ: ColorGrʽd (ʊϮʩʪʝʨ 

ʪʦʨʳ)-ʪװʩʪʝʨ ʢʝʩʪʝʩʽ. ʆʣ 16 ʪװʩʪʽʢ ʧʘʣʠʪʨʘʜʘʥ ʥʝʛʽʟʛʽ ʞᴅʥʝ ʬʦʥ ʪװʩʽʥ ʪʘשʜʘʫ;  

Calendar (ʂʘʣʝʥʜʘʨʴ)-ʘסʳʤʜʳץ ʢװʥ ʙʝʣʛʽʣʝʥʛʝʥ ʘʡ ʢʘʣʝʥʜʘʨʳʥ ʢᴇʨʩʝʪʫ 

(ʞʳʣʜʳץ ʢʘʣʝʥʜʘʨʜʳ Wʽn32 ʧʘʥʝʣʽʥʽש MonthCalendar ʢʦʤʧʦʥʝʥʪʽʥ ʬʦʨʤʘʜʘ 

ʦʨʥʘʪʫ ʘʨץʳʣʳ ʰʳסʘʨʫסʘ ʙʦʣʘʜʳ), ʪ.ʙ. ʇʘʡʜʘʣʘʥʫʰʳ ʞʘשʘ ʢʦʤʧʦʥʝʥʪ 

ʜʘʡʳʥʜʘʧ, ʦʥʳ ʢʦʤʧʦʥʝʥʪʪʝʨ ʧʘʥʝʣʽʥʝ ץʦʩʳʧ ץʦʶʳ ʜʘ ʤװʤʢʽʥ.  

ʂʦʤʧʦʥʝʥʪʪʝʨ ʧʘʥʝʣʽʥʝʥ ʬʦʨʤʘסʘ ʦץʠסʘʣʘʨʜʳ ᴇשʜʝʫʽʰ ʧʨʦʮʝʜʫʨʘʣʘʨ 

ʪʫʜʳʨʘʪʳʥ ʪװʨʣʽ ʢʦʤʧʦʥʝʥʪʪʝʨ (ʠʥʪʝʨʬʝʡʩ ʵʣʝʤʝʥʪʪʝʨʽʥ) ʦʨʥʘʪʳʧ, 

ʙʘסʜʘʨʣʘʤʘ ʥᴅʪʠʞʝʩʽʥ ʬʦʨʤʘ ʪʝʨʝʟʝʩʽʥʜʝ ʢᴇʨʩʝʪʫ - Delphʽ-ʜʝ ʚʠʟʫʘʣʴʜʳ 

ʙʘסʜʘʨʣʘʤʘʣʘʫʜʳש ʝש ʪװʡʽʥʜʽ ʥʝʛʽʟʽ. ᴄʩʽʨʝʩʝ, ʦʣ װʰʽʥ ʢʦʤʧʦʥʝʥʪʪʝʨ ʧʘʥʝʣʽʥʽש 

Standard ʙʝʪʽʥʝʥ ʤᴅʪʽʥʜʝʨʤʝʥ ʞײʤʳʩ ʽʩʪʝʡʪʽʥ TEdʽt, ʤᴅʪʽʥ ʝʥʛʽʟʽʣʝʪʽʥ Tlabel 

ʞᴅʥʝ ʢʦʤʘʥʜʘʣʳץ Tbutton ʢʦʤʧʦʥʝʥʪʪʝʨʽ ʞʠʽ ʧʘʡʜʘʣʘʥʳʣʘʜʳ. ʄʳʩʘʣʳ, 

ʬʦʨʤʘסʘ Edʽt1 ʨʝʜʘʢʮʠʷʣʘʫ ᴇʨʽʩʽʥ ʦʨʥʘʪʳʧ, ʦʥʳש Text ץʘʩʠʝʪʽ ʘʨץʳʣʳ ʽʩʢʝ 

Ϩʦʩʫ ʢʦʤʘʥʜʘʩʳʥ ʙʝʨʛʝʥ ʩʦש ʦסʘʥ ʢʫʨʩʦʨʜʳ ʝʥʛʽʟʽʧ ʢʣʘʚʠʘʪʫʨʘ ʘʨץʳʣʳ ʙʽʨ 

ʞʦʣʜʳץ ʤᴅʪʽʥ ʝʥʛʽʟʫʛʝ ʞᴅʥʝ ʨʝʜʘʢʮʠʷʣʘʫסʘ ʙʦʣʘʜʳ (ʆʥʳ ʪʘשʜʘʧ, ʙʫʬʝʨ 

ʘʨץʳʣʳ ʬʦʨʤʘʜʘ ʦʨʥʘʪʳʣסʘʥ ʝʢʽʥʰʽ Edʽt ᴇʨʽʩʽʥʝ ʢᴇʰʽʨʫʽ ʜʝ ʤװʤʢʽʥ).  

ʌʦʨʤʘʜʘ ʦʨʥʘʪʳʣסʘʥ Label, Edʽt ʢʦʤʧʦʥʝʥʪʪʝʨʽʥʽש Captʽon, Text ץʘʩʠʝʪʪʝʨʽʥʝ 

ʧʨʦʛʨʘʤʤʘ ʘʨϨʳʣʳ ץʦʣ ʞʝʪʢʽʟʫ-ʇʘʩʢʘʣʴʜʘסʳ ʞʘʟʫ ᴇʨʩ̔ʽʥʝ ץʦʣ ʞʝʪʢʽʟʫ 

ʩʠʷץʪʳ. ɸʣʜʳʤʝʥ ʦʙʲʝʢʪ ʘʪʘʫʳ ʞʘʟʳʣʳʧ, ʦʜʘʥ ʩʦש ʥװʢʪʝ ץʦʡʳʣʘʜʳ ʜʘ, ʦʥʳש 

ʩʦשʳʥʘ ץʘʩʠʝʪ ʘʪʘʫʳ ʝʥʛʽʟʽʣʝʜʽ. פʘʩʠʝʪʢʝ ʤᴅʥ ʤʝʥʰʽʢʪʝʫ ʪᴅʩʽʣʽ ᴅʜʝʪʪʝʛʽʜʝʡ. 

ʄʳʩʘʣʳ:  

Label1.Captʽon:=ôʇʨʦʬʝʩʩʦʨ-ʦץʳʪʫʰʳʣʘʨ ײץʨʘʤʳô; 

 Edʽt1 ᴇʨʽʩʽʥʝ ʝʥʛʽʟʽʣʛʝʥ ץʘʨʘʧʘʡʳʤ ʤᴅʪʽʥʜʽ (S) Label1 ᴇʨʽʩʽʥʝ ʰʳסʘʨʫʳ 

ʜʘ ʤװʤʢʽʥ. ʆʣ װʰʽʥ ʧʨʦʮʝʜʫʨʘ ʜʝʥʝʩʽʥ ʤʳʥʘʜʘʡ ʝʪʽʧ ʘʣʫ ʞʝʪʢʽʣʽʢʪʽ 

(Edʽt1.Text-Edʽt1 ʦʙʴʝʢʪʽʩʽʥʽש Text ץʘʩʠʝʪʽʥ ʙʘסʜʘʨʣʘʤʘ ʘʨץʳʣʳ ʦʨʥʘʪʫ ᴅʜʽʩʽ): 

Var s:str n̔g; 

Beg̔n 

  S:=Ed̔t1.Text; 

Label1.Capt̔on:=s; 

 End; 

ʌʦʨʤʘʜʘ Tbutton (ʪװʡʤʝ) ʢʦʤʧʦʥʝʥʪʽʥ ʦʨʥʘʪʳʧ, ʦʥʳ ʙʘסʜʘʨʣʘʤʘʥʳ ʽʩʢʝ ץʦʩʫ 

ʪװʡʤʝʩʽ ʨʝʪʽʥʜʝ ʧʘʡʜʘʣʘʥʫ ץʠʳʥ ʝʤʝʩ [2]. 

 ɽʥʜʽ ʟʝʨʪʪʝʫ ʞײʤʳʩ ʙʦʡʳʥʰʘ  סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʝʩʝʙʽʥ   
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ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘ DELPHI ʙʘסʜʘʨʣʘʤʘʩʳʥ ʤᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩ 

ʦʨʥʘʪʫʜʘ ץʘʥʜʘʡ ʽʩ ᴅʨʝʢʝʪ ʦʨʳʥʜʘʣסʘʥʜʳסʳ ʞʘʡʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ץʘʨʘʩʪʳʨʩʘץ: 

 1. ʄᴅʣʽʤʝʪʪʝʨ ʙʘʟʘʩʳʥʜʘ ɺDɽ Administrator-ʜʳ ʘʰʳʧ ʤᴅʣʽʤʝʪʪʝʨ 

ʙʘʟʘʩʳʥʘ ץʘʞʝʪʪʽ ʜʨʘʡʚʝʨʜʽ ʪʘשʜʘʡʤʳʟ ( STANDART). ɼʠʘʣʦʛʪʳץ ʪʝʨʝʟʝʥʽש 

ʦש ʞʘסʳʥʜʘ PATH ʧʘʨʘʤʝʪʨʽʥʜʝ ײץʨʳʣסʘʥ ʢʘʪʘʣʦʛʪʳש ʞʦʣʳʥ ʢᴇʨʩʝʪʝʤʽʟ. 

 2. ɼʝʨʝʢʪʝʨ ʙʘʟʘʩʳʥ ײץʨʫ װʰʽʥ ʝש ʘʣʜʳʤʝʥ Database Desktop ʘʨץʳʣʳ 

 ʦʩʳʤʰʘץ שʘʪʘʨ ʙʘʩ ʢʝʩʪʝʥʽץ ʨʘʤʳʟ. ʉʦʥʳʤʝʥײץ ʘʞʝʪʪʽ ʢʝʩʪʝʣʝʨʜʽץ

ʢʝʩʪʝʣʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ װʰʽʥ ʙʘʩ ʢʝʩʪʝʜʝ ʝʢʽʥʰʽ ʠʥʜʝʢʩʪʝʨʜʽ ʪʘסʘʡʳʥʜʘʫ 

ʢʝʨʝʢ. ɹʘʩ ʢʝʩʪʝʥʽ ץʦʩʳʤʰʘ ʢʝʩʪʝʣʝʨʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ ʢʝʨʝʢ. ɹʘʨʣʳץ 

 .ʪʘʫ ʢʝʨʝʢץʘ ʩʘץʘʥ ʢʝʩʪʝʣʝʨ ɺDɽ Administrator-ʜʘ ʢᴇʨʩʝʪʽʣʛʝʥ ʢʘʪʘʣʦʛסʨʳʣײץ

 3. DELPHI-ʛʝ ʢʽʨʽʧ ʢʝʩʪʝʣʝʨ ʤʝʥʶʽ ʙʘʨ ʞʘשʘ ʬʦʨʤʘʥʳ ʞʘʩʘʡʤʳʟ ʞᴅʥʝ 

ʩʘץʪʘʡʤʳʟ.  

4. DELPHI-ʜʝ ʢʝʩʪʝʣʝʨʜʽ ʙʘʡʣʘʥʳʩʪʳʨʫ װʰʽʥ DataModule-ʜʽ ײץʨʘʤʳʟ 

ʩʘץʪʘʡʤʳʟ.  

5. ᴄʨʙʽʨ ʢʝʩʪʝʛʝ ʬʦʨʤʘʣʘʨʜʳ ʞʘʩʘʡʤʳʟ, ʧʨʦʝʢʪʽ ʩʘץʪʘʡʤʳʟ.  

6. ʂʝʩʪʝʥʽ ʞᴅʥʝ SQL ʪʽʣʽʥ ʧʘʡʜʘʣʘʥʳʧ ײץʞʘʪʪʘʨ ʤʝʥ ʝʩʝʧ ʙʝʨʫʜʽ 

  .ʨʘʩʪʳʨʘʤʳʟײץ

7. ɾʘשʘ ʬʦʨʤʘʣʘʨסʘ ʠʥʩʪʨʫʢʮʠʷʥʳ ʞᴅʥʝ ʘʚʪʦʨ ʪʫʨʘʣʳ ʤᴅʣʽʤʝʪʪʝʨʜʽ ʝʥʛʽʟʝʤʽʟ. 

8. ɹʘʨʣʳץ ʞʘʩʘʣסʘʥ ʬʦʨʤʘʣʘʨʜʳ ʧʨʦʝʢʪʽש ʽʰʽʥʝ ʩʘץʪʘʡʤʳʟ. 

ɹʽʣʽʤ ʙʝʨʫ װʜʝʨʽʩʽʥʜʝ סʳʣʳʤʠ-ʟʝʨʪʪʝʫ ʞײʤʳʩʪʘʨʳʥʳש ʝʩʝʙʽʥ  

ʘʚʪʦʤʘʪʪʘʥʜʳʨʫʜʘ DELPHI ʙʘסʜʘʨʣʘʤʘʩʳʥ ץʦʣʜʘʥʫ ʞᴅʥʝ ʦʥʳ ʤᴅʣʽʤʝʪʪʝʨ 

ʙʘʟʘʩʳʤʝʥ ʙʘʡʣʘʥʳʩʪʳʨʫ, ʘʨʥʘʡʳ ץʳʟʤʝʪʪʽ ʘʚʪʦʤʘʪʪʳ ʦʨʳʥʜʘʫʜʳ 

  .ʨʘʥʳʩʳײʩ שʥʥʽװʛʽʥʛʽ ʢװʣ ʙײʘʤʪʘʤʘʩʳʟ ʝʪʝʜʽ, ʙץ
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