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ʅʫʨʛʘʣʝʝʚʘ ɽ. ʐ. 

 ʈʫʢ. ʘʩʩ. ʉʘʤʘʨʢʠʥ ʄ.ɽ. 

 

ʈɸɿʈɸɹʆʊʂɸ ɹɸɿʓ ɼɸʅʅʓʍ ɼʃʗ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆʁ 

ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ʊʆɺɸʈʆʄ ɺ ɸʇʊɽʂɽ 

 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ ʦʧʪʠʤʠʟʘʮʠʠ ʪʦʚʘʨʘ ʚ 

ʘʧʪʝʢʝ. 

ɸʧʪʝʢʠ ï ʧʨʝʜʧʨʠʷʪʠʷ, ʠʤʝʶʱʠʝ ʜʝʣʦ ʩʦ ʩʣʦʞʥʳʤ ʪʦʚʘʨʦʤ, ʢʦ-

ʪʦʨʳʡ ʪʨʝʙʫʝʪ ʢ ʩʝʙʝ ʧʨʠʩʪʘʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ, ʢʦʥʪʨʦʣʷ ʩʦ ʩʪʦʨʦʥʳ 

ʘʧʪʝʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʨʫʢʦʚʦʜʩʪʚʘ. 

ʂʦʥʪʨʦʣʴ ʥʘʜ ʚʩʝʤ ʧʨʦʠʩʭʦʜʷʱʠʤ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʪʨʦʛʠʤ, ʨʘʙʦʯʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʯʸʪʢʦ ʥʘʣʘʞʝʥʘ, ʘ 

ʚʩʝ ʪʦʚʘʨʳ ʩʪʨʦʛʦ ʨʘʩʩʦʨʪʠʨʦʚʘʥʳ ʧʦ ʢʘʪʝʛʦʨʠʷʤ, ʩʧʝʮʠʬʠʢʝ ʠ ʪʦʯʥʦ 

ʫʯʪʝʥʳ.  

ʅʝ ʤʘʣʦ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʢʦʥʢʫʨʝʥʮʠʷ ʚ ʬʘʨʤʘʮʝʚʪʠ-

ʯʝʩʢʦʤ ʙʠʟʥʝʩʝ. ʂʦʥʢʫʨʝʥʮʠʷ ʟʘʚʠʩʠʪ ʦʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʝʧʘʨʘʪʦʚ ʧʦ-

ʪʨʝʙʥʦʩʪʷʤ ʠ ʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʢʫʧʘʪʝʣʝʡ. ʇʨʝ-

ʠʤʫʱʝʩʪʚʦ ʢʨʫʧʥʳʭ ʩʝʪʝʚʳʭ ʘʧʪʝʢ ð ʚʳʛʦʜʥʳʝ ʢʦʥʪʨʘʢʪʳ ʩ ʧʦʩʪʘʚ-

ʱʠʢʘʤʠ. ʇʨʦʠʟʚʦʜʠʪʝʣʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ, ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʚ 

ʧʦʩʪʘʚʢʘʭ ʙʦʣʴʰʠʭ ʧʘʨʪʠʡ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʣʠʜʠʨʫʶʱʠʤ ʢʦʤʧʘʥʠʷʤ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʢʠʜʢʠ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ. ʂʦʥʢʫʨʝʥʮʠʷ ʚ ʬʘʨʤʘ-

ʮʝʚʪʠʯʝʩʢʦʤ ʙʠʟʥʝʩʝ ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʘʙʦʪʳ. ɺ ʯʘʩ ʧʠʢ ʥʘ 

ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʜʦʣʞʥʳ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚʩʝ ʩʦʪʨʫʜʥʠʢʠ, ʦʩʦʙʝʥʥʦ 

ʦʧʳʪʥʳʝ. ʈʫʢʦʚʦʜʠʪʝʣʴ ʠʥʠʮʠʠʨʫʝʪ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʧʝʮʠ-

ʘʣʠʩʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʧʨʝʧʘ-

ʨʘʪʦʚ, ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. 

ɸʥʘʣʠʟʠʨʫʷ ʨʘʙʦʪʫ ʘʧʪʝʢ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

Å ʆʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚ ʧʨʦʜʘʞʝ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ; 

Å ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʤʝʜʠʮʠʥ-

ʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ; 

ɽʩʪʴ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦʪʫ 

ʥʝ ʪʦʣʴʢʦ ʧʝʨʩʦʥʘʣʫ, ʥʦ ʠ ʨʫʢʦʚʦʜʩʪʚʫï ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʘʧʪʝʢʠ. 

ʇʦʥʘʯʘʣʫ ʥʠʢʘʢʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝ ʙʳʣʦ: ʠʥʬʦʨʤʘʮʠʷ ʬʠʢʩʠʨʦ-

ʚʘʣʘʩʴ ʥʘ ʙʫʤʘʛʝ ʠ ʭʨʘʥʠʣʘʩʴ ʚ ʙʫʤʘʞʥʳʭ ʘʨʭʠʚʘʭ, ʥʦʚʳʝ ʜʦʢʫʤʝʥʪʳ 

ʩʦʟʜʘʚʘʣʠʩʴ ʚʨʫʯʥʫʶ. ʂʦʧʠʨʦʚʘʥʠʝ ʙʳʣʦ ʪʨʫʜʦʝʤʢʠʤ, ʜʦʢʫʤʝʥʪʳ ʪʝ-

ʨʷʣʠʩʴ, ʩʪʘʨʝʣʠ, ʜʦʣʛʦ ʧʨʦʭʦʜʠʣʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ. ʊʘʢʠʝ 

ʚʦʪ ʯʠʩʪʦ ʙʫʤʘʞʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚʩʪʨʝʯʘʶʪʩʷ ʠ ʩʝʛʦʜʥʷ ï ʧʨʘʚʜʘ, ʫʞʝ 

ʜʦʚʦʣʴʥʦ ʨʝʜʢʦ. 
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ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʘʧʪʝʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʜʨʝʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʇʦʩʢʦʣʴʢʫ ʧʨʦʮʝʜʫʨʘ ʚʥʝʜʨʝʥʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʝʨʝʙʦʠ 

ʚ ʨʘʙʦʪʝ ʢʦʤʧʘʥʠʠ, ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ, ʢʘʞʜʳʡ 

ʠʟ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ʩʚʦʠ ʥʶʘʥʩʳ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʣʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʩ 

ʟʘʢʘʟʯʠʢʦʤ. 

ʕʪʘʧ 1. ʆʙʩʣʝʜʦʚʘʥʠʝ ʢʦʤʧʘʥʠʠ 

ɺ ʥʝʤ ʫʜʝʣʷʝʪʩʷ ʚʥʠʤʘʥʠʝ ʢʘʞʜʦʡ ʤʝʣʴʯʘʡʰʝʡ ʜʝʪʘʣʠ, ʧʦʜʨʦʙʥʦ 

ʦʧʠʩʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʧʦ: 

Å ʧʦʜʛʦʪʦʚʢʝ ʠ ʪʨʝʙʦʚʘʥʠʷʤ ʢ ʪʝʭʥʠʯʝʩʢʠʤ ʩʨʝʜʩʪʚʘʤ; 

Å ʬʦʨʤʘʪʫ ʭʨʘʥʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʨʝʟʝʨʚʥʳʭ ʘʨʭʠʚʦʚ; 

Å ʩʦʩʪʘʚʫ ʠ ʚʳʧʦʣʥʝʥʠʶ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ; 

Å ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ; 

Å ʨʘʙʦʪʝ ʦʙʱʝʛʦ ʠ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʕʪʘʧ 2. ʉʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ  

ʂʦʥʪʨʘʢʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʨʘʙʦʪ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʦ ʩʦʚʤʝʩʪʥʦʤʫ ʟʘ-

ʢʣʁʯʝʥʠʶ ʟʘʢʘʟʯʠʢʘ ʠ ʢʦʤʧʘʥʠʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʠʟʘ. 

ʎʝʥʘ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦ-

ʨʦʚ: 

Å ʩʦʩʪʘʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʧʦʜʩʠʩʪʝʤ ʠ ʤʦʜʫʣʝʡ; 

Å ʦʙʲʝʤʘ ʭʨʘʥʠʤʦʡ ʚ ɹɼ ʠʥʬʦʨʤʘʮʠʠ ʠ ʝʝ ʩʦʩʪʦʷʥʠʷ. 

ʕʪʘʧ 3. ʉʦʟʜʘʥʠʝ ʛʨʫʧʧʳ ʧʦ ʚʥʝʜʨʝʥʠʶ ʇʆ 

ʂʦʤʧʘʥʠʝʡ-ʠʩʧʦʣʥʠʪʝʣʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʫʧʧʘ ʚʥʝʜʨʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʥʘʟʥʘʯʘʶʪʩʷ ʦʪʚʝʪʩʪʚʝʥʥʳʝ. 

ʕʪʘʧ 4. ʀʥʩʪʘʣʣʷʮʠʷ ʠ ʥʘʣʘʜʢʘ ʇʆ 

ɺ ʩʪʘʥʜʘʨʪʥʳʡ ʧʝʨʝʯʝʥʴ ʨʘʙʦʪ ʧʦ ʯʝʪʚʝʨʪʦʤʫ ʵʪʘʧʫ ʚʭʦʜʠʪ: 

Å ʫʩʪʘʥʦʚʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʦʙʱʝʩʠʩʪʝʤʥʦʛʦ ʇʆ ʩʝʨʚʝʨʘ; 

Å ʠʥʩʪʘʣʣʷʮʠʷ ʠ ʥʘʣʘʜʢʘ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʬʫʥʢʮʠʡ ʩʝʨʚʝʨʥʦʡ ʧʣʘʪ-

ʬʦʨʤʳ; 

Å ʩʦʟʜʘʥʠʝ ʪʘʙʣʠʮ ʙʘʟ ʜʘʥʥʳʭ, ʟʘʛʨʫʟʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʠʥʪʝʛʨʘʮʠʷ; 

Å ʫʩʪʘʥʦʚʢʘ ʠ ʧʦʜʛʦʪʦʚʢʘ ʢʣʠʝʥʪʩʢʠʭ ʤʘʰʠʥ; 

Å ʠʥʪʝʛʨʘʮʠʷ ʠ ʘʜʘʧʪʘʮʠʷ ʩ ʫʞʝ ʠʤʝʶʱʠʤʠʩʷ ʩʠʩʪʝʤʘʤʠ ʠ ʧʣʘʪ-

ʬʦʨʤʘʤʠ 

ɺ ʟʘʚʝʨʰʝʥʠʠ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʘʫʜʠʪ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ 

ʪʝʩʪʠʨʦʚʘʥʠʝ. 

ʆʙʦʩʥʦʚʘʚ ʧʨʦʙʣʝʤʳ ʘʧʪʝʯʥʦʛʦ ʙʠʟʥʝʩʘ, ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʣʫʯʠʪʴ 

ʧʦʣʥʦʩʪʴʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʫʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ 

ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝʤ ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ. 

ʃʠʪʝʨʘʪʫʨʘ: 

1) ʉ. ʄ. ɼʠʛʦ çɹʘʟʳ ʜʘʥʥʳʭ: ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝè.  

ʀʟʜʘʪʝʣʴʩʪʚʦ: çʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘè, 2005ʛ. 
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2) ʃʘʨʨʠ ʋʣʴʤʘʥ çMySQL. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʠʟʫʯʝʥʠʶ ʷʟʳʢʘè. ʀʟ-

ʜʘʪʝʣʩɹʪʚʦ: ɼʄʂ ʇʨʝʩʩ, ʇʠʪʝʨ. ɻʦʜ: 2004 

 

ɸʭʤʝʪʰʠʥʘ ʕ. ɻ. 

ʈʫʢ. ʜ.ʪ.ʥ., ʧʨʦʬ. ʊʘʨʘʩʦʚ ɺ.ʅ. 

 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɻʈɸʄʄʅʆɻʆ ʆɹɽʉʇɽʏɽʅʀʗ ʎɽʅʊʈɸ 

ɿɸʅʗʊʆʉʊʀ ʇɻʋʊʀ ɼʃʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ʇʈʆʎɽʉʉɸ 

ʊʈʋɼʆʋʉʊʈʆʁʉʊɺɸ ʉʊʋɼɽʅʊʆɺ 

 

ʇʨʦʙʣʝʤʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʫʯʝʙ-

ʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩʝʛʦʜʥʷ ʯʨʝʟʚʳʯʘʡʥʦ ʘʢʪʫʘʣʴʥʘ. ʉʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥ-

ʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ï ʫʰʣʘ ʚ ʧʨʦʰʣʦʝ. ʉʝʛʦʜʥʷ ʤʦʣʦʜʦʡ ʩʧʝʮʠʘʣʠʩʪ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʜʦʚʦʣʴʥʦ ʞʝʩʪʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʨʳʥʢʘ. ɺʳʷʚʣʝʥʠʝ ʧʨʠ-

ʯʠʥ ʧʨʦʙʣʝʤ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʠ ʚʳʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ ï ʟʘʜʘʯʘ, ʪʨʝʙʫʶʱʘʷ ʩʢʦʨʝʡʰʝʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ ʧʨʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʜʣʷ ʤʥʦʛʠʭ 

ʚʳʧʫʩʢʥʠʢʦʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʦʧʳʪʘ ʨʘʙʦʪʳ. 

ʂʘʟʘʣʦʩʴ ʙʳ, ʢʘʢʦʡ ʤʦʞʝʪ ʙʳʪʴ ʦʧʳʪ ʨʘʙʦʪʳ ʫ ʙʳʚʰʝʛʦ ʩʪʫʜʝʥʪʘ ʧʦ 

ʩʚʦʝʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʢ ʢʦʥʮʫ ʫʯʝʙʳ? ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ: ʢʘʢ ʞʝ ʧʨʠʦʙ-

ʨʝʩʪʠ ʦʧʳʪ ʠ ʥʘʨʘʙʦʪʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʩʦʚʩʝʤ ʝʱʝ ʤʦʣʦʜʦʤʫ ʩʧʝ-

ʮʠʘʣʠʩʪʫ, ʝʩʣʠ ʙʝʟ ʦʧʳʪʘ ʨʘʙʦʪʳ ʝʛʦ ʥʝ ʙʝʨʫʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʫʜʘ 

ʀʪʘʢ, ʦʙʱʠʡ ʚʳʚʦʜ ʠʟ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ï ʵʪʦ ʩʪʨʝʤʣʝʥʠʝ ʠ 

ʠʜʝʷ ʦʙʲʝʜʠʥʠʪʴ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ (ʧʦʠʩʢ ʧʦʜʨʘʙʦʪʢʠ ʚʦ ʚʨʝʤʷ ʫʯʝʙʳ ʠ 

ʨʘʙʦʪʳ ʜʣʷ ʚʳʧʫʩʢʥʠʢʦʚ), ʯʪʦʙʳ ʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʩʪʘʣʘ ʩʪʘʞʠʨʦʚʢʦʡ 

ʜʣʷ ʙʫʜʫʱʝʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʝʨ-

ʩʧʝʢʪʠʚʥʦʡ ʠ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦʡ ʜʣʷ ʥʳʥʝʰʥʠʭ ʚʳʧʫʩʢʥʠʢʦʚ. ɺʦʟʤʦʞ-

ʥʦʩʪʴ ʧʨʠʭʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʪʥʠʢʘ ʥʘ ʤʝʩʪʦ ʩʚʦʝʡ ʩʪʘʞʠʨʦʚʢʠ ï ʵʪʦ 

ʭʦʨʦʰʝʝ ʧʦʜʩʧʦʨʴʝ ʜʣʷ çʥʦʚʦʠʩʧʝʯʝʥʥʦʛʦè ʩʧʝʮʠʘʣʠʩʪʘ. ʆʪ ʥʝʛʦ ʩʤʦ-

ʛʫʪ ʚʳʠʛʨʘʪʴ ʚʩʝ: ʠ ʨʘʙʦʪʦʜʘʪʝʣʠ, ʠ ʤʦʣʦʜʳʝ ʩʧʝʮʠʘʣʠʩʪʳ. ɺʦ-ʧʝʨʚʳʭ, 

ʧʨʦʭʦʜʷ ʩʪʘʞʠʨʦʚʢʫ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʧʘʥʠʠ, ʩʪʫʜʝʥʪ ʝʱʸ ʚʦ ʚʨʝʤʷ 

ʫʯʝʙʳ ʥʘʯʠʥʘʝʪ ʧʨʠʤʝʥʷʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʝʥʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʟʥʘʥʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʦʥ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʢʫʥʫʪʴʩʷ ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʳʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʠ ʪʝʤ ʩʘʤʳʤ ʦʩʦʟʥʘʪʴ ʧʨʠʥʮʠʧʳ ʩʚʦʝʡ ʙʫʜʫʱʝʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʧʦʩʨʝʜ-

ʩʪʚʦʤ ʣʠʰʴ ʠʟʣʦʞʝʥʠʷ ʠ ʚʳʫʯʠʚʘʥʠʷ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ. 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʩʚʷʟʘʥʥʘ ʩ ʦʙʨʘʙʦʪʢʦʡ ʠ ʧʦʩʣʝʜʫ-

ʶʱʝʡ ʨʘʙʦʪʦʡ ʩ ʜʘʥʥʳʤʠ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʥʳ ʩʦ ʩʪʘʞʠʨʦʚʢʘʤʠ, ʧʨʘʢ-

ʪʠʢʘʤʠ ʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦʤ ʩʪʫʜʝʥʪʦʚ. 

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʇʆ ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ. 
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ʃʠʪʝʨʘʪʫʨʘ: 
1.ʇʨʦʙʣʝʤʘ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ] / 

2016.http://www.akvobr.ru/problema_sodeistvia_trudoustroistvu_vypusknikov.html 

 

 

 ʍʘʥʳʢʠʥ ɸ. ʀ. 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮ. ʉʪʝʬʘʥʦʚ ʄ. ɸ. 

 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʋɼɸʃɽʅʅʆʁ 

ʋʉʊɸʅʆɺʂʀ ʇʈʆɻʈɸʄʄ 

  

ʅʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʢʦʤʧʴʶʪʝʨʦʚ ʯʘʩʪʦ ʚʦʟʥʠʢʘ-

ʝʪ ʟʘʜʘʯʘ ʫʩʪʘʥʦʚʢʠ ʥʦʚʦʛʦ ʇʆ ʠʣʠ ʦʙʥʦʚʣʝʥʠʷ ʩʪʘʨʦʛʦ. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʪʦʤʫ ʯʪʦ ʵʪʠ ʟʘʜʘʯʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʪʝʯʝʥʠʠ ʜʣʠʪʝʣʴʥʦʛʦ ʧʨʦʤʝʞʫʪ-

ʢʘ ʚʨʝʤʝʥʠ. ʇʨʦʙʣʝʤʘ ʫʩʫʛʫʙʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʨʘʟʥʳʝ ʢʦʤʧʴʶʪʝʨʳ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʨʘʟʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʢʣʠ-

ʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ 

ʫʩʪʘʥʦʚʢʠ ʧʨʠʣʦʞʝʥʠʡ. ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʇʆ: 

¶ ɺʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʢʦʤʧʴʶʪʝʨʦʚ, ʨʘʟʜʝʣʝʥʥʳʭ ʥʘ ʛʨʫʧʧʳ 

¶ ʉʦʟʜʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ 

¶ ʋʜʘʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤ 

¶ ʆʪʩʣʝʞʠʚʘʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ 

¶ ʇʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠʣʦʞʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʩʪʝʢ Java-ʪʝʭʥʦʣʦʛʠʡ. 

ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʨʘʤʢʘʭ ʩʝʨʚʝʨʘ ʧʨʠʣʦʞʝʥʠʡ WildFly. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʉʋɹɼ PostgreSQL. 

ʂʣʠʝʥʪʩʢʦʝ ʇʆ ʨʘʟʨʘʙʘʪʳʚʘʣʦʩʴ ʥʘ ʦʩʥʦʚʝ JavaFX.  

ʉʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʤʦʜʫʣʝʡ: File Ser-

vice, Application Model, Application Business Logic, Task Manager, WEB 

Application User Interface. ɼʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʢʣʠʝʥʪʩʢʦʡ ʠ ʩʝʨʚʝʨʥʦʡ 

ʯʘʩʪʠ ʨʘʟʨʘʙʦʪʘʥ ʤʦʜʫʣʴ Messaging Service. 

File Service ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʚʠʩ ʜʣʷ ʨʘʙʦʪʳ ʩ ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʦʡ ʆʉ. ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʤʦʜʫʣʷ ʧʨʠʣʦʞʝʥʠʝ ʤʘʥʠʧʫʣʠʨʫʝʪ 

ʙʠʙʣʠʦʪʝʢʦʡ ʧʨʦʛʨʘʤʤ, ʢʦʥʬʠʛʫʨʠʨʫʝʤʦʡ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ. 

ʄʦʜʫʣʴ Application Model ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʚʩʝ ʜʘʥʥʳʝ 

ʧʨʠʣʦʞʝʥʠʷ ʚ ʚʠʜʝ ʦʙʲʝʢʪʦʚ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʙʘʟʦʡ 

ʜʘʥʥʳʭ.  
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Application Business Logic ʨʝʘʣʠʟʫʝʪ ʬʫʥʢʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ: ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʢʦʤʧʴʶʪʝʨʦʚ, ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ ʢʦʤʧʴʶʪʝ-

ʨʦʚ; ʩʦʟʜʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤ (ʥʝʦʙʭʦʜʠʤʳʭ 

ʬʘʡʣʦʚ ʠ ʢʣʶʯʝʡ); ʫʜʘʣʝʥʥʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʦʛʨʘʤʤ ʧʨʠ ʢʦʪʦʨʦʡ ʢʣʠʝʥʪ 

ʧʦʣʫʯʘʝʪ ʥʫʞʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʦʪ ʩʝʨʚʝʨʘ; ʧʣʘʥʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʠʷ 

ʟʘʜʘʯ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. 

Task Manager ʫʧʨʘʚʣʷʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʠʩʪʝʤʝ, 

ʪʘʢʠʤʠ ʢʘʢ ʤʦʥʠʪʦʨʠʥʛ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʧʘʨʢʘ, ʦʙʥʦʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʦʙʲʝʢʪʦʚ ʩʠʩʪʝʤʳ ʠ ʪ.ʜ. 

ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʦʧʠʩʳʚʘʝʪ ʤʦʜʫʣʴ WEB Application 

User Interface. ʀʥʪʝʨʬʝʡʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ web ʩʪʨʘʥʠʮʳ, ʦʪʦʙʨʘ-

ʞʘʶʱʠʝ ʛʨʫʧʧʳ, ʢʦʤʧʴʶʪʝʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʙʠʙʣʠʦʪʝʢʫ 

ʧʨʦʛʨʘʤʤ ʠ ʩʧʠʩʦʢ ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʩʪʘʥʦʚʢʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʧʨʝ-

ʜʝʣʸʥʥʦʤ ʢʦʤʧʴʶʪʝʨʝ ʨʝʘʣʠʟʦʚʘʥʳ ʚ ʢʣʠʝʥʪʩʢʦʤ ʧʨʠʣʦʞʝʥʠʠ.  

ʂʣʠʝʥʪ ʦʙʱʘʝʪʩʷ ʩ ʩʝʨʚʝʨʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʫʣʷ Messaging 

Service. 

ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

¶ ʋʜʘʣʝʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤ 

¶ ʋʩʪʘʥʦʚʢʘ ʣʠʮʝʥʟʠʨʫʝʤʦʛʦ ʇʆ 

¶ ʉʠʩʪʝʤʘ ʟʘʷʚʦʢ 

¶ ʋʜʘʣʝʥʥʳʡ ʨʘʙʦʯʠʡ ʩʪʦʣ ʚ ʙʨʘʫʟʝʨʝ 

 

 

ʉʘʚʠʥʦʚ ɻ.ɸ. 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮ. ʉʪʝʬʘʥʦʚ ʄ.ɸ. 

 

ʈɸɿʈɸɹʆʊʂɸ ʄʆɼʋʃʗ ʆɹʈɸɹʆʊʂʀ ʀʅʌʆʈʄɸʎʀʀ ʆ 

ɼʆɻʆɺʆʈɸʍ ɺ ʉʀʉʊɽʄɽ ʇʈʆɼɸɾ ɸʆ çʇɽʊɽʈ-ʉɽʈɺʀʉè 

 

ʋ ʢʘʞʜʦʛʦ ʠʟ ʥʘʩ ʠʤʝʶʪʩʷ ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ. ʄʳ ʟʚʦʥʠʤ, ʦʪ-

ʧʨʘʚʣʷʝʤ ʉʄʉ, ʚʳʭʦʜʠʤ ʚ ʀʥʪʝʨʥʝʪ. ʂʘʞʜʦʝ ʥʘʰʝ ʜʝʡʩʪʚʠʝ ʬʠʢʩʠʨʫ-

ʝʪʩʷ ʚ ʙʠʣʣʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ. ɺ ʢʦʤʧʘʥʠʠ ʇʝʪʝʨ-ʉʝʨʚʠʩ ʪʘʢʘʷ ʩʠʩʪʝʤʘ 

ʥʘʟʳʚʘʝʪʩʷ BIS.  

ɺ BIS ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʛʦʚʦʨʘ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʧʦ-

ʪʨʘʯʝʥʥʳʭ ʤʝʛʘʙʘʡʪ. ʇʦ ʚʩʝʤ ʵʪʠʤ ʜʘʥʥʳʤ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʦʩʪʘʪʦʢ 

ʩʨʝʜʩʪʚ ʥʘ ʩʯʝʪʝ. ɺ ʙʠʣʣʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ ʣʠʮʝʚʳʤ ʩʯʝ-

ʪʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʫ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ ʠʣʠ ʬʠʟʠʯʝʩʢʦʛʦ ʣʠʮʘ ʠʤʝʝʪʩʷ 

ʪʦʣʴʢʦ ʦʜʠʥ ʣʠʮʝʚʦʡ ʩʯʝʪ, ʥʘ ʢʦʪʦʨʦʤ ʭʨʘʥʠʪʩʷ ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʠ-

ʝʥʪʝ.  
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ɺʩʷ ʣʦʛʠʢʘ ʩʠʣʴʥʦ ʫʩʣʦʞʥʷʝʪʩʷ, ʢʦʛʜʘ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʦʜʢʣʶʯʘʪʴ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ. ʖʨʠʜʠʯʝʩʢʦʝ ʣʠʮʦ ʤʦʞʝʪ ʙʳʪʴ ʛʝʦʛʨʘ-

ʬʠʯʝʩʢʠ ʨʘʩʧʨʝʜʝʣʝʥʦ ʧʦ ʚʩʝʡ ʈʦʩʩʠʠ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʣʠʮʝʚʳʭ ʩʯʝʪʦʚ 

ʠʩʯʠʩʣʷʪʴʩʷ ʪʳʩʷʯʘʤʠ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʚ ʙʠʣʣʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ 

BIS ʙʳʣ ʩʜʝʣʘʥ ʘʢʮʝʥʪ ʥʘ ʩʫʱʥʦʩʪʴ çʃʠʮʝʚʦʡ ʩʯʝʪè, ʢ ʢʦʪʦʨʦʤʫ ʠ 

ʧʨʠʚʷʟʘʥʳ ʚʩʝ ʬʠʥʘʥʩʳ. ʉʫʱʥʦʩʪʠ çʂʣʠʝʥʪè ʠ çɼʦʛʦʚʦʨè ʚ BIS ʥʝʪ. 

ʊʘʢʦʝ ʧʦʣʦʞʝʥʠʝ ʥʝ ʫʩʪʨʘʠʚʘʣʦ ʦʪʜʝʣ ʧʨʦʜʘʞ. ʆʪʜʝʣʫ ʧʨʦʜʘʞ, ʩʦ-

ʪʨʫʜʥʠʢʘʤ, ʢʦʪʦʨʳʝ ʠʱʫʪ ʥʦʚʳʭ ʢʣʠʝʥʪʦʚ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʩʚʷʟʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʚʠʜʝʪʴ ʢʣʠʝʥʪʘ ʚ ʨʘʟʨʝʟʝ ʝʛʦ ʨʝʢʚʠʟʠʪʦʚ ʠʣʠ ʝʛʦ ʩʪʨʫʢʪʫʨʥʳʭ 

ʧʦʜʨʘʟʜʝʣʝʥʠʡ. ʀʩʧʨʘʚʠʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ ʧʨʠʟʚʘʥʘ ʩʠʩʪʝʤʘ SFA. 

SFA - ʧʨʦʜʫʢʪ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʧʨʦʜʘʞ, ʫʩʣʫʛ ʤʦʙʠʣʴʥʦʡ ʠ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʚʷʟʠ. ʢʦʨʧʦʨʘ-

ʪʠʚʥʳʤ ʢʣʠʝʥʪʘʤ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʦʧʝʨʘʪʦʨʳ ʨʘʙʦʪʘʶʪ ʩ ʪʘʢʠʤʠ ʩʫʱ-

ʥʦʩʪʷʤʠ, ʢʘʢ: ʂʣʠʝʥʪ, ʧʨʦʜʘʞʘ, ʟʘʜʘʯʘ. ʅʘ ʦʜʥʦʤ ʢʣʠʝʥʪʝ ʥʘʭʦʜʠʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʣʠʮʝʚʳʭ ʩʯʝʪʦʚ. ʕʪʦ ʪʝ ʩʘʤʳʝ ʣʠʮʝʚʳʝ ʩʯʝʪʘ, ʯʪʦ ʩʫʱʝ-

ʩʪʚʫʶʪ ʚ BIS. ʆʜʥʘʢʦ ʜʦʛʦʚʦʨ ʧʦ-ʧʨʝʞʥʝʤʫ ʙʳʣ ʥʝ ʚʳʜʝʣʝʥ ʚ ʦʪʜʝʣʴ-

ʥʫʶ ʩʫʱʥʦʩʪʴ ʠ ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʘʪʨʠʙʫʪʦʤ ʣʠʮʝʚʦʛʦ ʩʯʝʪʘ. ɼʣʷ ʟʘʚʝʨ-

ʰʝʥʠʷ ʚʳʩʪʨʘʠʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʢʣʠʝʥʪʩʢʦʡ ʠʝʨʘʨʭʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚ 

SFA ʜʦʙʘʚʠʪʴ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ï ɼʦʛʦʚʦʨ. ɼʦʛʦʚʦʨ ï ʵʪʦ ʩʫʱʥʦʩʪʴ, 

ʛʨʫʧʧʠʨʫʶʱʘʷ ʥʝʩʢʦʣʴʢʦ ʣʠʮʝʚʳʭ ʩʯʝʪʦʚ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʢʣʠʝʥʪ ʤʦ-

ʞʝʪ ʟʘʢʣʶʯʠʪʴ ʩ ʦʧʝʨʘʪʦʨʦʤ ʩʚʷʟʠ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʜʦʛʦʚʦʨʦʚ. 

ʅʘʧʨʠʤʝʨ, ʢʣʠʝʥʪ ʭʦʯʝʪ ʠʤʝʪʴ ʨʘʟʥʳʝ ʜʦʛʦʚʦʨʳ ʥʘ ʤʦʙʠʣʴʥʫʶ ʠ ʬʠʢ-

ʩʠʨʦʚʘʥʥʫʶ ʩʚʷʟʴ. 

ɺ ʨʘʤʢʘʭ ʤʦʝʡ ʨʘʙʦʪʳ ʤʥʦʶ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴ-

ʰʠʭ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ ʜʦʨʘʙʦʪʦʢ: 

¶ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʜʘʥʥʳʭ ʤʝʞʜʫ SFA ʠ BIS; 

¶ ʤʥʦʶ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʝ ʢʣʠʝʥʪʩʢʦʡ ʠʝʨʘʨ-

ʭʠʠ; 

¶ ʧʦʜʜʝʨʞʘʥ CRUD ʩʮʝʥʘʨʠʡ ʧʦ ʨʘʙʦʪʝ ʩ ʜʦʛʦʚʦʨ. ʇʦʜ CRUD ʚ 
ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʥʠʤʘʝʪʩʷ ʦʧʝʨʘʮʠʠ create, read, update, delete, ʪ.ʝ. ʩʦ-

ʟʜʘʥʠʝ, ʧʨʦʩʤʦʪʨ, ʦʙʥʦʚʣʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ ʜʦʛʦʚʦʨʘ. 

ʇʦʣʫʯʠʚ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠʟ BIS, ʤʳ ʩʤʦʞʝʤ ʨʘʟʥʝʩʪʠ 

ʚʩʝ ʠʤʝʶʱʠʝʩʷ ʣʠʮʝʚʳʝ ʩʯʝʪʘ ʧʦ ʜʦʛʦʚʦʨʘʤ, ʘ ʜʦʛʦʚʦʨʘ ʚ ʩʚʦʶ ʦʯʝ-

ʨʝʜʴ ʟʘʢʨʝʧʠʪʴ ʟʘ ʢʦʥʢʨʝʪʥʳʤʠ ʢʣʠʝʥʪʘʤʠ. ɺʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥ-

ʬʦʨʤʘʮʠʷ, ʫʡʜʸʪ ʩ ʩʫʱʥʦʩʪʠ ʣʠʮʝʚʦʡ ʩʯʸʪ ʥʘ ʩʫʱʥʦʩʪʴʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʦʡ ʩʫʱʥʦʩʪʠ ɼʦʛʦʚʦʨ ʨʝʰʘʝʪʩʷ ʤʘʩʩʘ ʧʨʦʙʣʝʤ. ɺʦ-

ʧʝʨʚʳʭ, ʩʦʢʨʘʱʘʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʩʠʩʪʝʤʝ 

ʟʘ ʩʯʝʪ ʘʛʨʝʛʘʮʠʠ ʥʘ ʜʦʛʦʚʦʨʝ. ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʜʘʞʠ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʧʦʣʫʯʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʙʦʪʘʪʴ ʩ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʙʲʝʢʪʦʚ. ʄʥʦʞʝʩʪʚʦ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʨʦʩʩʳʧʴ ʣʠʮʝʚʳʭ ʩʯʝʪʦʚ, ʙʳʣʘ 

ʟʘʤʝʥʝʥʘ ʠʭ ʘʛʨʝʛʘʪʦʤ ï ʜʦʛʦʚʦʨʦʤ. ɺʚʦʜ ʜʦʛʦʚʦʨʘ ʧʦʟʚʦʣʠʣ ʚʚʝʩʪʠ 
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ʤʘʩʩʦʚʳʝ ʦʧʝʨʘʮʠʠ ʥʘ ʣʠʮʝʚʳʭ ʩʯʝʪʘʭ ʜʣʷ ʥʦʚʦʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ. 

ʊ.ʝ. ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʚʩʝʭ ʣʠʮʝʚʳʭ ʩʯʝʪʘʭ ʜʦʛʦʚʦʨʘ ʪʝʧʝʨʴ ʤʦʞʥʦ ʠʟ-

ʤʝʥʷʪʴ ʪʘʨʠʬʥʳʡ ʧʣʘʥ, ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʫʩʣʫʛʠ, ʘʛʨʝʛʠʨʦʚʘʪʴ 

ʥʘʯʠʩʣʝʥʠʷ. ʅʘʢʦʥʝʮ, ʙʣʘʛʦʜʘʨʷ ʚʚʝʜʝʥʠʶ ʜʦʛʦʚʦʨʦʚ ʟʘʚʝʨʰʝʥ ʧʨʦ-

ʮʝʩʩ ʧʦ ʧʝʨʝʭʦʜʫ ʥʘ ʧʦʣʥʦʮʝʥʥʫʶ ʢʣʠʝʥʪʩʢʫʶ ʠʝʨʘʨʭʠʶ ʩ ʤʥʦʞʝ-

ʩʪʚʦʤ ʜʦʛʦʚʦʨʦʚ ʠ ʣʠʮʝʚʳʭ ʩʯʝʪʦʚ. 

 

 

 ʆʩʪʨʦʚʩʢʠʡ ʆ.ɺ., ʌʘʜʝʝʚ ʀ.ɺ. 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮ.ʉʪʝʬʘʥʦʚ ʄ.ɸ. 

.  

ʈɸɿʈɸɹʆʊʂɸ ʉɽʈɺɽʈʅʆʁ ʀ ʂʃʀɽʅʊʉʂʆʁ ʏɸʉʊʀ 

ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʉʆɺʄɽʉʊʅʆɻʆ ʈɽʐɽʅʀʗ ɿɸɼɸʏ 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʦʟʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʚʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘ-

ʜʘʯ. ʆʙʲʝʜʠʥʝʥʠʝ ʣʶʜʝʡ ʠʟ ʣʶʙʳʭ ʪʦʯʝʢ ʟʝʤʣʠ ʚ ʦʜʥʫ ʢʦʤʘʥʜʫ ʠ ʜʘʪʴ 

ʠʤ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ.  

ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʧʨʠʣʦʞʝʥʠʠ ʜʦʩʪʫʧʥʦ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ: ʯʘʪ, ʛʦʣʦʩʦʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʦʪʧʨʘʚʢʘ ʬʘʡʣʦʚ. ʉʦʟʜʘʥʠʝ 

ʪʝʩʪʦʚʳʭ ʠ ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ ʜʣʷ ʩʚʷʟʠ. 

ɿʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʳ ʩʪʘʚʠʣʠ:  

Å ʋʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ 

Å ɹʳʩʪʨʘʷ ʨʘʙʦʪʘ 

Å ʄʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ 

Å ɿʘʱʠʱʝʥʥʦʩʪʴ  

ʂʦʥʢʫʨʝʥʪʳ:  

Å Skype 

Å Discord 

Å TeamSpeak 

ɸʚʪʦʨʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʧʨʠʣʦʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʨʳʥʢʝ. 

ɸʥʘʣʠʟ ʟʘʢʣʶʯʘʣʩʷ ʚ ʠʟʫʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʘʤʠ, ʯʪʝʥʠʝ 

ʦʪʟʳʚʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʙʳʣ ʩʜʝʣʘʥ ʩʣʝʜʫʱʠʡ ʚʳ-

ʚʦʜ: 

Å Skype ï ʠʤʝʝʪ ʤʘʣʳʡ ʬʫʥʢʮʠʦʥʘʣ ʠ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚ ʨʝʞʠʤʝ ʨʝʰʝʥʠʷ ʛʨʫʧʧʦʚʳʭ ʟʘʜʘʯ. 

Å Discord ï ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʛʝʡʤʝʨʦʚ. 

Å TeamSpeak ï ʥʝ ʠʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: 

Å ʀʥʪʫʠʪʠʚʥʦ ʧʦʥʷʪʥʳʡ ʠʥʪʝʨʬʝʡʩ 

Å ɼʦʩʪʫʧʥʦʩʪʴ 

Å ʄʫʣʴʪʠʧʣʘʪʬʦʨʤʝʥʥʦʩʪʴ  
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Å ʈʘʟʜʝʣʝʥʠʝ ʥʘ ʛʦʣʦʩʦʚʳʝ ʠ ʪʝʢʩʪʦʚʳʝ ʢʘʥʘʣʳ 

Å ɻʨʘʬʠʢʠ ʠ ʜʠʘʛʨʘʤʤʳ 

Å ɸʥʘʣʠʟ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʧʨʷʤʳʭ ʢʦʥʢʫʨʝʥʪʦʚ  

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʣʘʛʘʝʤʦʛʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʛʨʘʬʠʢʦʚ, ʜʠʘʛʨʘʤʤ, URL-ʜʠʘʛʨʘʤʤ ʚʥʫʪʨʠ ʩʘʤʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ. ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʚ ʨʝʞʠʤʝ ʦʥʣʘʡʥ ʠ 

ʧʦʟʚʦʣʠʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʜʝʣʠʪʩʷ ʩʚʦʠʤʠ ʜʘʥʥʳʤʠ ʠ ʥʘʨʘʙʦʪʢʘʤʠ ʥʝ 

ʚrʭʦʜʷ ʟʘ çʨʘʤʢʠè ʜʠʘʣʦʛʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʦ ʨʝʝhʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʠ-

ʣʦʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʙʣʝʛʯʠʪ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʚ ʢʦʤʧʘʥʠʠ. 
 

 

ʌʠʣʘʪʦʚ ʉ.ɼ.,  

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮ. ʂʘʤʳʰʥʠʢʦʚ ɺ.ɺ. 

 

ʎɽʅʊʈ ʈɽɻʀʉʊʈɸʎʀʀ, ʉʊʈʋʂʊʋʈɸ ʀ ʍɸʈɸʂʊɽʈʀʉʊʀʂʀ 

 

ʎʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ ï ʵʪʦ ʩʣʫʞʙʘ, ʢʦʪʦʨʘʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʨʦʚʝʨʢʫ 

ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʦʩʫʱʝʩʪʚʣʷʶʱʘʷ ʟʘʧʨʦʩ ʢ ʮʝʥʪʨʫ ʩʝʨʪʠʬʠʢʘ-

ʮʠʠ ʜʣʷ ʚʳʧʫʩʢʘ ʩʝʨʪʠʬʠʢʘʪʘ. 

ʎʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ 

ʩʠʩʪʝʤʳ ʩ ʫʜʦʩʪʦʚʝʨʷʶʱʠʤ ʮʝʥʪʨʦʤ. 

ʕʪʦʪ ʢʦʤʧʦʥʝʥʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʧʨʦʚʝʨʢʘ 

ʚʚʝʜʸʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʭ (ʘʚʪʦʨʠʟʘʮʠʷ), ʫʧʨʘʚʣʝʥʠʝ ʫʯʸʪʥʳ-

ʤʠ ʟʘʧʠʩʷʤʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʠ 

ʝʸ ʧʝʨʝʜʘʯʘ ʮʝʥʪʨʫ ʩʝʨʪʠʬʠʢʘʮʠʠ ʜʣʷ ʚʳʜʘʯʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʝʨʪʠʬʠ-

ʢʘʪʘ, ʚʝʜʝʥʠʝ ʨʝʝʩʪʨʘ ʩʝʨʪʠʬʠʢʘʪʦʚ, ʚʳʜʘʥʥʳʭ ʫʜʦʩʪʦʚʝʨʷʶʱʠʤ ʮʝʥ-

ʪʨʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʟʘʧʨʦʩ ʚ ʮʝʥʪʨ ʩʝʨʪʠʬʠʢʘʮʠʠ ʥʘ ʘʥʥʫʣʠʨʦʚʘʥʠʝ ʠ 

ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʦʚ.[1] 

ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ ʮʝʥʪʨ ʜʦʚʝʨʷʝʪ ʮʝʥʪʨʫ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʚʦʜʠʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʠ ʘʚʪʦʨʠʟʘʮʠʶ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʧʨʠʥʠʤʘʝʪ ʟʘʧʨʦʩʳ ʥʘ 

ʧʦʣʫʯʝʥʠʝ ʩʝʨʪʠʬʠʢʘʪʘ ʦʪ ʮʝʥʪʨʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʨʦʚʝʨʷʷ ʝʛʦ ʢʣʶʯ. 

ʇʦʩʣʝ ʧʨʦʚʝʨʢʠ ʢʣʶʯʘ ʮʝʥʪʨʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʮʝʥʪʨ 

ʚʳʧʫʩʢʘʝʪ ʩʝʨʪʠʬʠʢʘʪ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ. 

ʆʜʠʥ ʫʜʦʩʪʦʚʝʨʷʶʱʠʡ ʮʝʥʪʨ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʮʝʥ-

ʪʨʘʤʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʨʘʚʥʦ ʢʘʢ ʠ ʦʜʠʥ ʮʝʥʪʨ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʞʝʪ ʨʘʙʦ-

ʪʘʪʴ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʫʜʦʩʪʦʚʝʨʷʶʱʠʤ ʮʝʥʪʨʦʤ.[2] 

ʈʦʣʴ ʮʝʥʪʨʘ ʨʝʛʠʩʪʨʘʮʠʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʠ ʩʘʤ ʮʝʥʪʨ ʩʝʨʪʠʬʠ-

ʢʘʮʠʠ.[1] 

ʃʠʪʝʨʘʪʫʨʘ: 
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1. Conheim, A. Computer security and cryptography [ʊʝʢʩʪ] / A. Conheim. - 

WILEY, 2007. ï 542 ʩ. 

2. ɻʦʨʙʘʪʦʚ ɺ. ʉ. ʆʩʥʦʚʳ ʪʝʭʥʦʣʦʛʠʠ PKI [ʊʝʢʩʪ] / ɺ. ʉ. ɻʦʨʙʘʪʦʚ, ʆ. 

ʖ. ʇʦʣʷʥʩʢʘʷ ï ʄʦʩʢʚʘ: ɻʦʨʷʯʘʷ ʃʠʥʠʷ ï ʊʝʣʝʢʦʤ, 2011. ï 248 ʩ. 

 

ɼʠʷʟʠʪʜʠʥʦʚ ʄ.ɸ. 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮ. ɺʝʨʞʘʢʦʚʩʢʘʷ ʄ.ɸ. 
 

ɸɺʊʆʅʆʄʅʆɽ ʈʆɹʆʊʀɿʀʈʆɺɸʅʅʆɽ ʋʉʊʈʆʁʉʊɺʆ  

ɼʃʗ ʅɸʍʆɾɼɽʅʀʗ ʆʇʊʀʄɸʃʔʅʆɻʆ ʇʋʊʀ ʇʆ ʃɸɹʀʈʀʅʊʋ 

 

ʇʨʦʭʦʜ ʨʦʙʦʪʘ ʧʦ ʣʘʙʠʨʠʥʪʫ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘ-

ʜʘʯ ʜʣʷ ʚʩʷʢʦʛʦ ʨʦʜʘ ʩʦʩʪʷʟʘʥʠʡ ʧʦ ʨʦʙʦʪʦʪʝʭʥʠʢʝ. ɿʘʜʘʯʘ ʩʘʤʘ ʧʦ 

ʩʝʙʝ ʠʥʪʝʨʝʩʥʘ, ʪʝʤ, ʯʪʦ ʝʝ ʙʘʟʦʚʳʡ ʘʣʛʦʨʠʪʤ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪ. ʅʦ ʚ 

ʪʦʞʝ ʚʨʝʤʷ ʦʥ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʧʨʦʩʪʦʨ ʢʘʢ ʜʣʷ ʫʩʣʦʞʥʝʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʨʦʙʦʪʘ ʜʣʷ ʚʳʭʦʜʘ ʠʟ ʩʣʦʞʥʳʭ ʣʘʙʠʨʠʥʪʦʚ, ʪʘʢ ʠ, ʥʘʦʙʦʨʦʪ, 

ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʨʦʙʦʪʘ, ʜʣʷ ʦʙʭʦʜʘ ʣʘʙʠʨʠʥʪʦʚ ʩʧʝʮʠʬʠʯ-

ʥʳʭ ʚʠʜʦʚ. 

ɼʣʷ ʧʨʦʭʦʜʘ ʧʦ ʣʘʙʠʨʠʥʪʫ ʧʨʠʤʝʥʷʝʪʩʷ ʨʦʙʦʪ, ʠʥʪʝʣʣʝʢʪ ʢʦʪʦʨʦ-

ʛʦ ʦʧʠʩʳʚʘʝʪʩʷ ʛʨʘʬʦʤ ʧʝʨʝʭʦʜʦʚ ʢʦʥʝʯʥʦʛʦ ʘʚʪʦʤʘʪʘ. ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ ʚʳʭʦʜʘ ʠʟ ʣʘʙʠʨʠʥʪʘ ʧʦ ʧʨʘʚʠʣʫ çʣʝʚʦʡ ʨʫʢʠè. 

ʈʦʙʦʪ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

ï ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʧʨʠ ʚʭʦʜʝ; 

ï ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ çʩʤʦʪʨʠʪ ʧʦ ʩʪʦʨʦʥʘʤè ʚ ʧʦʠʩʢʘʭ ʢʦʨʠʜʦʨʦʚ; 

ï ʧʦʚʦʨʘʯʠʚʘʝʪ ʥʘʣʝʚʦ ʠʣʠ ʥʘʧʨʘʚʦ (ʠʥʘʯʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 
ʦʩʪʘʝʪʩʷ ʧʨʝʞʥʝʡ); 

ï ʩʦʚʝʨʰʘʝʪ ʦʯʝʨʝʜʥʦʡ ʰʘʛ ʚ ʚʳʙʨʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ʙʳʣʘ ʠʩʧʦʣʴʟʦ-

ʚʘʥʘ ʙʝʩʧʣʘʪʥʘʷ ʧʨʦʛʨʘʤʤʥʘʷ ʦʙʦʣʦʯʢʘ Arduino IDE. ʀʩʧʦʣʴʟʫʝʤʳʤ 

ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʉ++ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʠʣʷʪʦʨʘ 

AVR-GCC.ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʨʝʘʣʠʟʦʚʘʥʘ ʥʘ ʦʩʥʦʚʝ ʧʣʘʪʳ Arduino 

mini. 

ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʝ ʨʝʰʝʥʠʷ ʚʳʙʨʘʥʳ ʧʦ ʧʨʠʯʠʥʝ 

ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʢʠ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ, ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
ʃʠʪʝʨʘʪʫʨʘ: 

1. ʉ. ʉ. ʄʘʨʯʝʥʢʦʚ "ʂʦʥʝʯʥʳʝ ʘʚʪʦʤʘʪʳ" [ʊʝʢʩʪ] / ʉ. ʉ. ʄʘʨʯʝʥʢʦʚ ï 

ʉʇʙ.: ʌʀɿʄɸʊʃʀʊ 2008. ï56 ʩ. 

2. ɺʠʢʠʧʝʜʠʷ Arduino https://ru.wikipedia.org/wiki/Arduino 

 

 

 

https://ru.wikipedia.org/wiki/Arduino
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ʃʦʩʝʚʘ ɽ.ʃ. 

ʈʫʢ.  ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  ɻʨʘʬʢʠʥ ɸ.ɺ. 

 
ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʉʀʉʊɽʄʓ ʆʍʈɸʅʅʆ-ʇʆɾɸʈʅʆʁ 

ʉʀɻʅɸʃʀɿɸʎʀʀ ɻʆʉʊʀʅʀʏʅʆɻʆ ʂʆʄʇʃɽʂʉɸ 

 

ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴ ʣʠʯʥʦʩʪʠ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʩʨʝʜʩʪʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʯʝʣʦʚʝʢʫ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ, ʫʯʠʪʳʚʘʷ ʙʫʨʥʦʝ 

ʨʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʨʝʜʩʪʚ ʢʨʘʞ. ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʠʯ-

ʥʦʛʦ ʠʤʫʱʝʩʪʚʘ ʣʶʜʝʡ, ʢʦʤʧʘʥʠʡ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʫʜʝʣʷʝʪʩʷ 

ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ ʧʣʘʥʠʨʫʶʪʩʷ ʟʘʨʘʥʝʝ ʩ 

ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠ ʯʘʩʪʦ ʦʪʣʠʯʘʶʪʩʷ ʞʝʩʪʦ-

ʢʦʩʪʴʶ ʠʩʧʦʣʥʝʥʠʷ, ʜʣʷ ʪʦʛʦ ʯʪʦ-ʙʳ, ʧʨʝʜʫʧʨʝʜʠʪʴ ʩʦʙʩʪʚʝʥʥʠʢʘ ʠʣʠ 

ʦʨʛʘʥʳ ʄɺɼ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʭʠʱʝʥʠʷ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʠ-

ʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʘʷ ʩʠʛʥʘʣʠʟʘ-

ʮʠʷ, ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ (ʉʂʋɼ) , ʩʠʩʪʝʤʘ ʚʠʜʝʦ 

ʥʘʙʣʶʜʝʥʠʷ, ʘ ʥʘ ʦʙʲʝʢʪʘʭ ʩ ʙʦʣʴʰʦʡ ʪʝʨʨʠʪʦʨʠʝʡ ʝʱʸ ʧʝʨʠʤʝʪʨʦʚʘʷ 

ʩʠʛʥʘʣʠʟʘʮʠʷ ʠ ʦʭʨʘʥʥʦʝ ʦʩʚʷʱʝʥʠʝ . ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

ʜʘʪʯʠʢʠ, ʠʟʚʝʱʘʪʝʣʠ, ʧʨʠʝʤʦ-ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʢʦʥʪʨʦʣʣʝʨʳ ʜʦ-

ʩʪʫʧʘ, ʢʘʤʝʨʳ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʚʠʜʝʦ ʨʝʛʠʩʪʨʘʪʦʨʳ. ʀʥʞʝʥʝʨʥʳʝ 

ʟʘʛʨʘʞʜʝʥʠʷ: ʜʚʝʨʠ, ʚʦʨʦʪʘ, ʨʦʣʩʪʘʚʥʠ, ʟʘʙʦʨʳ. ʅʝ ʦʜʥʘ ʩʠʩʪʝʤʘ ʬʠʟʠ-

ʯʝʩʢʦʡ ʟʘʱʠʪʳ ʥʝ ʤʦʞʝʪ ʦʙʦʡʪʠʩʴ ʙʝʟ ʫʯʘʩʪʠʷ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʙʳ ʦʙʝʩ-

ʧʝʯʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʦʭʨʘʥʥʠʢʘ, ʛʨʫʧʧʫ ʙʳʩʪʨʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʠʩ-

ʧʦʣʴʟʫʶʪ ʨʘʟʣʠʯʥʳʝ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʙʲʝʜʠʥʷʶ-

ʱʠʝ ʧʦʜʩʠʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʦʜʥʫ ʩʠʩʪʝʤʫ. ɺ ʨʘʙʦʪʝ ʙʫʜʝʪ ʦʙʝʩʧʝ-

ʯʝʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʛʦʩʪʠʥʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ 

ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʠ ʠʭ ʨʝʰʝʥʠʷ: ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʦʩʪʠʥʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠ-

ʩʪʝʤ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʠʩʪʝʤʳ. 

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʩʦʩʪʦʠʪ ʠʟ: ʧʨʠʝʤʦ-

ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʨʠʙʦʨʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʝ  ʧʦ ʩʦʩʪʦʷʥʠʶ ʰʣʝʡ-

ʬʘ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʚ ʢʘʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʪʩʷ ʦʙʲ-

ʝʢʪ: ʪʨʝʚʦʛʘ, ʥʦʨʤʘ, ʥʝʠʩʧʨʘʚʥʘ. ʇʦʜʩʠʩʪʝʤʳ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛ-

ʥʘʣʠʟʘʮʠʠ ʧʦ ʚʠʜʘʤ ʰʣʝʡʬʘ ʜʝʣʠʪʩʷ ʥʘ ʪʨʠ ʪʠʧʘ: ʧʦʨʦʛʦʚʳʝ, ʘʜʨʝʩ-

ʥʳʝ, ʘʜʨʝʩʥʦ-ʘʥʘʣʦʛʦʚʳʝ. ʆʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʧʦʨʦʛʦʚʳʭ 

ʰʣʝʡʬʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʠʟʚʝʱʘʪʝʣʝʡ. ʉʦʩʪʦʷʥʠʝ ʰʣʝʡʬʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʝʚʳ-

ʰʝʥʠʶ ʧʦʨʦʚʦʛʦ ʟʥʘʯʝʥʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʰʣʝʡʬʘ ʷʚʣʷʝʪʩʷ ʩʨʘʙʦ-

ʪʘʚʰʠʡ ʚ ʥʸʤ ʠʟʚʝʰʘʪʝʣʴ ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪ ʪʨʝʚʦʛʫ ʚʩʝʛʦ ʰʣʝʡʬʘ, 
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ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʝ ʠʤʝʥʥʦ ʫʩʪʨʦʡʩʪʚʦ ʷʚʠʣʦʩʴ 

ʠʩʪʦʯʥʠʢʦʤ ʪʨʝʚʦʛʠ ʠʣʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ. ɸʜʨʝʩʥʳʝ ʩʠʩʪʝʤʳ ʣʠʰʝʥʳ 

ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ, ʚ ʥʠʭ ʢ ʰʣʝʡʬʫ ʧʦʜʢʣʶʯʝʥʳ ʠʟʚʝʱʘʪʝʣʠ ʬʦʨʤʠʨʫ-

ʶʱʠʝ ʩʠʛʥʘʣʳ ʚ ʚʠʜʝ ʧʨʠʚʷʟʢʠ ʢ ʘʜʨʝʩʫ, ʵʪʦ ʧʦʤʦʛʘʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʝ 

ʪʦʣʴʢʦ ʩʦʩʪʦʷʥʠʝ ʧʦ ʝʛʦ ʘʥʘʣʦʛʦʚʳʤ ʩʠʛʥʘʣʘʤ, ʥʦ ʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚ 

ʰʣʝʡʬʝ. ʅʝʜʦʩʪʘʪʢʦʤ ʘʜʨʝʩʥʳʭ ʰʣʝʡʬʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʤʝʱʘʪʴ ʢʦʥʪʨʦʣʝʨʳ ʚʥʫʪʨʠ ʠʟʚʝʱʘʪʝʣʝʡ. ʂʦʤʧʨʦʤʠʩʩʥʳʤ ʨʝʰʝʥʠ-

ʝʤ ʤʝʞʜʫ ʧʦʨʦʛʦʚʳʤʠ ʠ ʘʜʨʝʩʥʳʤʠ ʰʣʝʡʬʘʤʠ, ʷʚʣʷʝʪʩʷ ʘʜʨʝʩʥʦ-

ʘʥʘʣʦʛʦʚʳʝ ʩʠʛʥʘʣʠʟʘʮʠʷ, ʢʦʪʦʨʘʷ ʧʝʨʝʜʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʥʝ ʪʦʣʴʢʦ ʦ ʩʦʩʪʦʷʥʠʠ ʰʣʝʡʬʘ ʢʘʢ ʚ ʧʦʨʦʛʦʚʦʤ, 

ʥʦ ʠ ʘʜʨʝʩ ʫʩʪʨʦʡʩʪʚʘ ʚʳʟʚʘʚʰʠʡ ʩʠʛʥʘʣ.  

ʅʘ ʨʳʥʢʝ ʧʦʜʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ʇʨʠʩʪʫʧʘʷ ʢ ʚʳʙʦʨʫ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʦʩʦʙʝʥ-

ʥʦʩʪʠ ʦʙʲʝʢʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʙʳʣ ʚʳʙʨʘʥ ʛʦʩʪʠʥʠʯʥʳʡ ʢʦʤʧʣʝʢʩ. 

ʇʨʝʜʩʪʘʚʣʷʶʱʠʡ ʠʟ ʩʝʙʷ 2-ʭ ʵʪʘʞʥʦʝ ʟʜʘʥʠʝ ʩ ʞʝʣʝʟʦʙʝʪʦʥʥʤrʠ ʧʝʨʝ-

ʢʨʳʪʠʷʤʠ ʠ ʧʦʜʚʘʣʴʥʳʤ ʧʦʤʝʱʝʥʠʝʤ, ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʝʡ, 

ʧʘʨʢʦʚʢʦʡ, ʦʛʨʘʞʜʝʥʥʳʭ ʟʘʙʦʨʦʤ. ɼʣʷ ʦʩʥʘʱʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʩʠʩʪʝʤʫ ʢʦʤʧʘʥʠʠ çbolidè. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʧʨʦʚʦʜʥʫʶ ʩʠʩʪʝʤʫ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠʩʧʦʣʴʟʫʶʱʠʝ ʚʩʝ ʪʠʧʳ 

ʰʣʝʡʬʦʚ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʦʨʦʛʦʚʦʛʦ ʰʣʝʡʬʘ ʠʩʧʦʣʴʟʫʶʪ - Cʀɻʅɸʃ 

20, ʉʀɻʅɸʃ 20ʄ, ʘʜʨʝʩʥʦʛʦ - ʉʀɻʅɸʃ ʉ2000ʂɼʃ, ɸʜʨʝʩʥʦ-

ʘʥʘʣʦʛʦʚʦʛʦ - ʉʀɻʅɸʃ 10. ʉʠʩʪʝʤʘ ʷʚʣʷʝʪʩʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʡ, ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʈʦʩʩʠʡʩʢʠʭ ʦʙʲʝʢʪʘʭ. ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʦʚʦʜʥʳʭ 

ʩʠʩʪʝʤ ʷʚʣʷʶʪʩʷ ʨʘʩʭʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʤʦʥʪʘʞʦʤ. 

 ɺ ʢʘʯʝʩʪʚʝ ʘʣʴʪʝʨʥʘʪʠʚʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʩʧʨʦʚʦʜʥʫʶ ʩʠ-

ʩʪʝʤʫ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ çʉʪʨʝʣʝʮè. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʥʠʟ-

ʢʠʡ ʫʨʦʚʝʥʴ ʥʘʜʝʞʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʟʜʘ-

ʥʠʷʭ, ʛʜʝ ʚʥʦʩʷʪʩʷ ʧʦʤʝʭʠ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ. 

ʊʘʢ ʞʝ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ (ʉʂʋɼ) çelsysè, ʦʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʥʪʨʦʣʷ ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʘ ʩ ʬʫʥʢʮʠʷʤʠ 

ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʪʘʢʘʷ ʠʥʪʝʛʨʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴ-

ʰʠʡ ʬʫʥʢʮʠʦʥʘʣ ʩʠʩʪʝʤʳ, ʢʦʥʪʨʦʣʴ ʧʝʨʠʤʝʪʨʘ, ʚʥʫʪʨʝʥʥʠʡ ʦʙʲʝʤ 

ʧʦʤʝɦ ʝʥʠʷ. ʀʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʳ ʚ ʘʧʧʘʨʘʪʥʦʡ-ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢ-

ʩʝ çBastionè ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʦʙʲʝʢʪʘ ʫʜʘʣʸʥʥʦ.  

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʧʨʝ-

ʜʝʣ̫ʝʪʩʷ ʟʘʜʘʯʘʤʠ, ʨʝʰʘʝʤʳʤʠ ʥʘ ʦʙʲʝʢʪʝ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʦʨʠʪʝʪ 

ʦʪʜʘʝʪʩʷ ʦʭʨʘʥʥʳʤ ʬʫʥʢʮʠʷʤ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʪʨʝʚʦ-

ʛʠ, ʫʯʠʪʳʚʘʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʤʝʱʝʥʠʡ ʚ ʛʦʩʪʠʥʠʯʥʦʤ ʢʦʤʧʣʝʢ-

ʩʝ, ʚʝʣʠʢʦ. ʅʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʥʘʰʝʛʦ ʩʣʫʯʘʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ 

ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ çbolidè, ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʲ-
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ʝʢʪʘ. ɺ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʝ ʧʣʘʥʠʨʫʝʪʩʷ ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʠʟʚʝʱʘʪʝ-

ʣʝʡ, ʦʧʨʝʜʝʣʠʪʴʩʷ ʩ ʪʠʧʦʤ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠʙʦʨʦʚ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʦʩʪʠʥʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 
ʃʠʪʝʨʘʪʫʨʘ: 

1.  ɽʉ-ʇʈʆʄ : ʉʘʡʪ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʠʩʪʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ (ʠʥʪʝʨʥʝʪ ʨʝ-

ʩʫʨʩ) [http://www.trevog.net/] 

2. ɺ.ɻ. ʉʠʥʠʣʦʚ ʉʠʩʪʝʤʳ ʦʭʨʘʥʥʦʡ, ʧʦʞʘʨʥʦʡ ʠ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛ-

ʥʘʣʠʟʘʮʠʠ. 2008ʛ. 

3. çʎʝʥʪʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠè (ʠʥʪʝʨʥʝʪ ʨʝʩʫʨʩ) 

[http://www.noucpp.ru/] 

 

ʇʝʨʮʝʚ ʉ.ɸ. 

ʈʫʢ. ʢ.ʬ.-ʤ..ʥ., ʜʦʮʝʥʪ ɻʨʘʜʠʥʘʨʴ ʀ.ʄ. 

 

ʉʆɿɼɸʅʀɽ ʆɹʋʏɸʖʑɽɻʆ ʇʆ ʉ ʈɸɿʈɸɹʆʊʂʆʁ 

ʀʅʊɽʈʌɽʁʉɸ ɼʃʗ ANDROID 

 

ʎʝʣɹ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʫʯʘʶʱʝʛʦ ʷʟʳʢʘʤ ʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʆʉ Android. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣ, ʧʦ ʢʘʢʦʤʫ-ʣʠʙʦ 

ʷʟʳʢʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʝ ʥʘʭʦʜʷʩʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫ ʢʦʤʧʴʶʪʝʨʘ. 

ɹʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʠʣʦʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʳ: SoloLearn, 
Programming Hub, Encode.  ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʙʳʣʠ ʩʬʦʨʤʫʣʠʨʦ-

ʚʘʥʳ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʧʨʠʣʦʞʝʥʠʷ: 

Å ʤʦʙʠʣʴʥʦʩʪʴ ð ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠʣʦʞʝʥʠʝʤ, ʛʜʝ ʙʳ 

ʚʳ ʥʠ ʥʘʭʦʜʠʣʠʩʴ ʠ ʚ ʣʶʙʦʝ ʚʨʝʤʷ; 

Å ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʣʶʙʦʤ ʫʩʪʨʦʡʩʪʚʝ ʩ ʆʉ Android; 

Å ʩʦʭʨʘʥʝʥʠʝ ʧʨʦʛʨʝʩʩʘ ʠʟʫʯʝʥʠʷ; 

Å ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʦʚʣʷʝʤʳʝ ʢʫʨʩʳ; 

Å ʜʦʩʪʫʧʥʳʡ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʀʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʚʳʰʘʝʪʩʷ ʚ 

ʦʙʱʝʩʪʚʝ. ɼʘʥʥʘʷ ʪʝʤʘ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʢʪʫʘʣʴʥʦʡ ʜʘʞʝ ʜʣʷ ʣʶ-

ʜʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʩʚʷʟʘʥʳ ʥʘʧʨʷʤʫʶ ʩʦ ʩʬʝʨʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ. 

ʊʘʢ ʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʝʢʪ ʤʦʞʥʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟ-

ʚʠʪʴ. ʇʝʨʝʯʠʩʣʠʤ ʥʝʢʦʪʦʨʳʝ ʠʜʝʠ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʜʦʨʘʙʦʪʢʠ ʥʘʰʝʡ 

ʩʠʩʪʝʤʳ: 

Å ɼʦʙʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ çʦʙʩʫʞʜʝʥʠʷè ʢʘʢʦʛʦ-ʣʠʙʦ ʠʟ ʜʦ-

ʩʪʫʧʥʳʭ ʢʫʨʩʦʚ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʤʦʛʫʪ ʫʪʦʯʥʷʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʚʦʧʨʦ-

ʩʳ ʢʘʩʘʪʝʣʴʥʦ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʧʨʝʜʣʦʞʠʪʴ 

ʩʚʦʠ ʠʜʝʠ ʠʣʠ ʫʢʘʟʘʪʴ ʥʘ ʥʝʪʦʯʥʦʩʪʠ ʚ ʤʘʪʝʨʠʘʣʝ. 
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Å ʈʘʟʚʝʨʪʳʚʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʜʨʫʛʠʝ ʷʟʳʢʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʟʥʘ-

ʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

Å ʈʘʩʰʠʨʝʥʠʝ ʩʧʠʩʢʘ ʢʫʨʩʦʚ. 

Å ʉʦʟʜʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʜʝʣʠʪʴʩʷ ʧʨʦʛʨʝʩʩʦʤ ʠʟʫʯʝʥʠʷ. 

ʆʩʥʦʚʥʦʡ ʠʜʝʝʡ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʩʪʦʛʦ ʠ ʧʦʥʷʪʥʦʛʦ ʧʨʠʣʦʞʝ-

ʥʠʷ, ʢʦʪʦʨʦʝ ʧʦʤʦʞʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʥʘʯʘʪʴ ʠʟʫʯʘʪʴ ʷʟʳʢʠ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ ʚʦʟʨʘʩʪʘʶʱʝʛʦ ʠʥʪʝʨʝʩʘ ʢ ʵʪʦʡ 

ʩʬʝʨʝ, ʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʫʶ ʧʦʧʫ-

ʣʷʨʥʦʩʪʴ ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ɺʠʜʠʥʝʝʚʘ ʖ.ʖ. 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʄʝʟʝʥʮʝʚʘ ɽ.ʄ. 

 

ʈɸɿʈɸɹʆʊʂɸ ʆɹʋʏɸʖʑɽɻʆ ʇʈʆɻʈɸʄʄʅʆɻʆ 

ʇʈʀʃʆɾɽʅʀʗ ʇʆ ʂʀʊɸʁʉʂʆʁ ʂɸʃʃʀɻʈɸʌʀʀ 

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʠʪʘʡʩʢʠʡ ʷʟʳʢ ʟʘʥʠʤʘʝʪ 3 ʤʝʩʪʦ ʚ ʨʝʡʪʠʥ-

ʛʝ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʤʠʨʘ [1]. ʂʠʪʘʡʩʢʠʡ ï ʨʘʙʦʯʠʡ 

ʷʟʳʢ ʆʆʅ. ɻʦʚʦʨʠʪʴ ʥʘ ʢʠʪʘʡʩʢʦʤ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ, ʛʨʘʤʤʘʪʠʢʘ 

ʪʦʞʝ ʧʨʦʩʪʘ. ʅʦ ʚʦʪ ʠʝʨʦʛʣʠʬʠʯʝʩʢʦʝ ʧʠʩʴʤʦ ï ʵʪʦ ʢʦʰʤʘʨ, ʩ ʥʠʤ ʥʝ 

ʩʧʨʘʚʣʷʶʪʩʷ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʜʘʞʝ ʤʥʦʛʠʝ ʢʠʪʘʡʮʳ. ʂʠʪʘʡʩʢʠʡ ʷʟʳʢ 

ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥ ʠ ʠʥʪʝʨʝʩʝʥ, ʢʘʢ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ, ʪʘʢ ʠ ʜʣʷ ʧʦ-

ʥʠʤʘʥʠʷ ʜʨʝʚʥʝʡʰʝʡ ʢʫʣʴʪʫʨʳ ʥʘ ʧʣʘʥʝʪʝ. ɺ ʵʪʦʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʘʢʪʫ-

ʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʎʝʣɹʁ  ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʦʙʫ-

ʯʘʶʱʝʛʦ ʥʘʧʠʩʘʥʠʶ ʢʠʪʘʡʩʢʠʭ ʠʝʨʦʛʣʠʬʦʚ. 

ɿʘʜʘʯʠ: 

1) ʠʟʫʯʠʪʴ ʘʥʘʣʦʛʠ ʜʘʥʥʦʛʦ ʤʦʙʠʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ; 

2) ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ; 

3) ʥʘ ʦʩʥʦʚʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʟʜʘʪʴ ʤʦʙʠʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ. 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʙʫ-

ʯʝʥʠʷ ʢʠʪʘʡʩʢʦʤʫ ʷʟʳʢʫ, ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʳʤʠ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ. ɺ 

ʭʦʜʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʬʫʥʢʮʠʡ ʨʘʟʨʘʙʦʪʘʥʘ ʧʨʦʛʨʘʤʤʘ, 

ʥʘʟʚʘʥʥʘʷ çHIEROGLYPHSè. ʅʘ ʈʠʩ. 1 ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʢʥʦ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ. 
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ʈʠʩ. 1 ï ʆʢʥʦ ʧʨʦʛʨʘʤʤʳ çHIEROGLYPHSè 

 

ʅʘ ʦʩʥʦʚʝ ʤʘʨʢʝʪʠʥʛʦʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʦʥʝʯʥʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. ʇʦʩʢʦʣʴʢʫ, ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ ʷʚʣ̫-

ʶʪʩʷ ʣʶʜʠ 20-25 ʣʝʪ, ʪʦ ʢʦʥʝʯʥʳʤ ʧʨʦʜʫʢʪʦʤ ʩʪʘʥʝʪ ʠʤʝʥʥʦ ʤʦʙʠʣʴ-

ʥʦʝ ʧʨʠʣʦʞʝʥʠʝ.  

ɼʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʨʝʥʘʞʝʨ ʜʣʷ ʥʘʧʠʩʘʥʠʷ 

ʩʠʤʚʦʣʦʚ ʢʠʪʘʡʩʢʦʛʦ ʷʟʳʢʘ. ʄʦʞʥʦ ʚʳʙʨʘʪʴ ʠʥʪʝʨʝʩʫʶʱʝʝ ʩʣʦʚʦ, ʧʦ-

ʩʤʦʪʨʝʪʴ ʝʛʦ ʟʥʘʯʝʥʠʝ ʚ ʩʠʤʚʦʣʘʭ ʢʠʪʘʡʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʠ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦ ʥʘʧʠʩʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʩʠʤʚʦʣ [2]. 
ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠʥʪʝʛʨʘʮʠʠ ʤʝʞʜʫ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʤ ʠ ʧʨʦʛʨʘʤʤʦʡ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʥʘʧʠʩʘʪʴ ʠʝʨʦʛʣʠʬ, ʘ 

ʧʨʦʛʨʘʤʤʘ çʧʨʦʚʝʨʠʪè ʩʪʝʧʝʥʴ ʩʦʚʧʘʜʝʥʠʷ ʩ ʦʨʠʛʠʥʘʣʦʤ. 
ʃʠʪʝʨʘʪʫʨʘ: 

1. 10 ʉʘʤʳʭ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʦʚ ʤʠʨʘ [ʕʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ] / 2017. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ:  

http://www.openlanguage.ru/inform/vostrebovannye_jazyki_mira, ʩʚʦʙʦʜʥʳʡ. - 

ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

2. ʈʳʞʢʦʚ, ɺ. ʆʩʥʦʚʳ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ ʷʟʳʢʝ 

C#[ʊʝʢʩʪ]/ ɺ. ʈʳʞʢʦʚ, ʅ. ʅʦʚʠʢʦʚ.-  ʅʦʚʦʩʠʙʠʨʩʢ, 2015. -19-20 ʩ. 
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ʊ.ɺ. ʂʘʩʘʪʢʠʥ 

ʈʫʢ. ʘʩʩ. ɽ. ɸ. ʏʘʩʦʚ 

 

ʇʆɺʓʐɽʅʀɽ ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʀ JAVA -

ʇʈʀʃʆɾɽʅʀʁ ʉ ʇʆʄʆʑʔʖ REFLECTION  API  

 

ɺ ʠʥʬʦʨʤʘʪʠʢʝ ʦʪʨʘʞʝʥʠʝ ʠʣʠ ʨʝʬʣʝʢʩʠʷ (ʭʦʣʦʥʠʤ ʠʥʪʨʦʩʧʝʢ-

ʮʠʠ, ʘʥʛʣ. reflection) ʦʟʥʘʯʘʝʪ ʧʨʦʮʝʩʩ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʧʨʦʛʨʘʤʤʘ 

ʤʦʞʝʪ ʦʪʩʣʝʞʠʚʘʪʴ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʠ ʧʦʚʝ-

ʜʝʥʠʝ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. 

ʈʝʬʣʝʢʩʠʶ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʠ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ ʧʨʦ-

ʛʨʘʤʤʳ ʢ ʨʘʟʣʠʯʥʳʤ ʩʠʪʫʘʮʠʷʤ. ʉʣʝʜʫʶʱʠʝ ʧʨʠʤʝʨ ʠʣʣʶʩʪʨʠʨʫʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʬʣʝʢʩʠʠ ʥʘ ʧʨʠʤʝʨʝ ʩʦʟʜʘʥʠʷ ʵʢʟʝʤʧʣʷʨʘ foo ʢʣʘʩʩʘ Foo 

ʠ ʚʳʟʦʚʘ ʤʝʪʦʜʘ hello (ʠʣʠ Hello) ʥʘ Java. ʇʨʠʚʝʜʝʥʦ ʜʚʘ ʧʨʠʤʝʨʘ: 

ʦʜʠʥ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʨʝʬʣʝʢʩʠʶ, ʘ ʚʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪ. [1] 

new Foo().hello();// ɹʝʟ ʨʝʬʣʝʢʩʠʠ 

Class foo = Class.forName("Foo"); foo.getMethod("hello", 

null).invoke(foo.newInstance(), null); // ʉ ʨʝʬʣʝʢʩʠʝʡ 

ʇʦʤʠʤʦ ʧʨʠʚʳʯʥʳʭ ʧʨʠʯʠʥ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʬʣʝʢʩʠʠ ʩʣʝʜʫ-

ʝʪ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ java-ʧʨʠʣʦʞʝʥʠʡ. ʄʝʭʘʥʠʟʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʩʣʝʜʫʶʱʠʡ: ʩʣʝʜʫ-

ʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ-ʣʘʫʥʯʝʨ, ʥʘ ʚʭʦʜ ʢʦʪʦʨʦʤʫ 

ʧʦʜʘʝʪʩʷ ʜʨʫʛʦʝ ʧʨʠʣʦʞʝʥʠʝ ï ʠʩʧʦʣʥʷʝʤʳʡ jar-ʬʘʡʣ. ʃʘʫʥʯʝʨ, ʠʩ-

ʧʦʣʴʟʫʷ ʤʝʭʘʥʠʟʤʳ ʨʝʬʣʝʢʩʠʠ, ʧʦʣʫʯʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ 

ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ, ʝʛʦ ʢʣʘʩʩʘʭ, ʧʦʣʷʭ ʠ ʤʝʪʦʜʘʭ. ɿʘʛʨʫʞʘʝʪ ʚ 

ʧʘʤʷʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʢʣʘʩʩʳ ʠ ʥʘʯʠʥʘʝʪ ʠʩʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ.  

ʅʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʦʜʦʙʥʳʡ ʧʦʜʭʦʜ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʥʝʮʝʣʝʩʦ-

ʦʙʨʘʟʥʳʤ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʘʦʙʦʨʦʪ ʩʥʠʟʠʪʩʷ: ʧʦʤʠʤʦ ʮʝʣʝʚʦʛʦ 

ʧʨʠʣʦʞʝʥʠʷ ʙʫʜʝʪ ʠʩʧʦʣʥʷʪʴʩʷ ʝʱʝ ʠ ʣʘʫʥʯʝʨ, ʯʪʦ ʚʣʝʯʝʪ ʥʘʢʣʘʜʥʳʝ 

ʨʘʩʭʦʜʳ ʥʘ ʨʝʩʫʨʩʳ, ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʩ ʮʝʣʝʚʳʤ ʧʨʠʣʦʞʝ-

ʥʠʝʤ.  

ʆʜʥʘʢʦ ʧʝʨʚʠʯʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʘʣʴʬʘ-ʚʝʨʩʠʠ ʣʘʫʥʯʝʨʘ ʧʦʢʘ-

ʟʘʣʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʘʜʘʝʪ, ʥʦ ʠ ʥʘʦʙʦʨʦʪ, ʧʦ-

ʚʳʰʘʝʪʩʷ. ʊʝʩʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʧʨʦʩʪʳʭ ʥʝʨʝʩʫʨʩʦʝʤʢʠʭ ʧʨʠʣʦʞʝ-

ʥʠʷʭ, ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʩ ʩʝʪʴʶ, ʧʦʪʦʢʘʤʠ, ɹɼ ʠ ʧʨʦʯ., ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʦ ʪʦʣʴʢʦ Java Core. ʈʘʟʫʤʝʝʪʩʷ, ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʛʣʦʙʘʣʴʥʦʝ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʨʘʟʥʳʭ ʧʨʠʤʝʨʘʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ ʠ ʬʨʝʡʤʚʦʨʢʦʚ (ʚ ʯʘʩʪʥʦʩʪʠ, JavaFX ʠʤʝʝʪ ʠʟʚʝʩʪʥʳʝ ʧʨʦ-

ʙʣʝʤʳ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ), ʚʳʷʚʠʪʴ ʥʝʜʦʩʪʘʪʢʠ ʠ ʜʝʣʘʪʴ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʚʳʚʦʜʳ. 
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ʃʠʪʝʨʘʪʫʨʘ: 

1. ʕʢʢʝʣʴ, ɹ. ʌʠʣʦʩʦʬʠʷ Java [ʊʝʢʩʪ] / ɹ. ʕʢʢʝʣʴ. : ʧʝʨ. ʩ ʘʥʛʣ. ï ʇʠʪʝʨ, 

2014. ï 656 ʩ. 

 

ɹʝʣʦʚ ʅ.ɺ. 

ʈʫʢ. ʘʩʩ. ʂʘʬ. ʀɺʊ ɿʥʘʪʢʦʚʘ ɻ ʖ. 

 

ɿɸʑʀʊɸ ʀ ɸɺʊʆʄɸʊʀʏɽʉʂɸʗ ʆɹʈɸɹʆʊʂɸ ʇʈʆʊʆʂʆʃɸ 

 

ʉʝʛʦʜʥʷ ʣʶʙʦʤʫ ʟʘʨʦʞʜʘʶʱʝʤʫʩʷ ʧʨʦʝʢʪʫ, ʩʚʷʟʘʥʥʳʤ ʩ ʩʝʪʝʚʳ-

ʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ, ʧʨʝʜʩʪʦʠʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʩ 

ʥʫʣʷ, ʘ ʪʘʢʞʝ ʜʫʤʘʪʴ ʥʘʜ ʦʙʝʩʧʝʯʝʥʠʝʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʝʨʝʜʘʯʠ. ʕʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʟʘ-

ʤʝʜʣʷʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʧʨʦʝʢʪʘ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʙʠʙʣʠʦʪʝʢʫ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʫʶ ʪʘʢʠʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʘʢ: 

ï ʤʥʦʛʦʢʘʥʘʣʴʥʦʩʪʴ; 

ï ʟʘʱʠʪʘ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 

ï ʘʚʪʦʥʘʩʪʨʦʡʢʘ; 

ï ʘʚʪʦʦʙʨʘʙʦʪʢʘ ʢʘʥʘʣʦʚ. 

ʇʨʠ ʵʪʦʤ ʟʘʱʠʪʘ ʧʨʦʪʦʢʦʣʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʙʠʙʣʠʦʪʝʢʠ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 3 ʫʨʦʚʥʷ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

ï ɹʝʟ ʟʘʱʠʪʳ ï ʪʨʘʬʠʢ ʥʝ ʰʠʬʨʫʝʪʩʷ. 

ï ɾʝʣʘʪʝʣʴʥʘʷ ʟʘʱʠʪʘ ï ʪʨʘʬʠʢ ʰʠʬʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

TLS. ʅʘʨʫʰʝʥʠʷ ʰʠʬʨʦʚʘʥʠʷ ʠʛʥʦʨʠʨʫʶʪʩʷ. 

ï ɾʸʩʪʢʘʷ ʟʘʱʠʪʘ ï ʪʨʘʬʠʢ ʰʠʬʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ TLS.  

ʇʨʠ ʢʘʞʜʦʤ ʙʝʟʦʧʘʩʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʩʝʨʚʝʨ ʧʝʨʝʜʘʸʪ ʢʣʠʝʥʪʫ 

çʟʘʧʘʩʥʦʡè ʩʝʨʪʠʬʠʢʘʪ, ʩʦʭʨʘʥʷʷ ʢʦʧʠʶ ʫ ʩʝʙʷ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʥʘʨʫh ʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʣʠʝʥʪ ʥʘʯʠʥʘʝʪ ʰʠʬʨʦʚʘʪʴ ʧʘʢʝʪʳ ʧʨʠ ʧʦ-

ʤʦʱʠ ʧʦʩʣʝʜʥʝʛʦ ʩʦʭʨʘʥʸʥʥʦʛʦ ʩʝʨʪʠʬʠʢʘʪʘ ʠ, ʩʦʦʙʱʠʚ ʩʝʨʚʝʨʫ ʦʙ 

ʠʥʮʠʜʝʥʪʝ (ʫʞʝ ʟʘʰʠʬʨʦʚʘʥʥʳʤʠ ʧʘʢʝʪʘʤʠ), ʞʜʸʪ ʧʘʢʝʪʳ ʦʪ ʩʝʨʚʝʨʘ. 

ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʫ ʢʣʠʝʥʪʘ ʠʣʠ ʩʝʨʚʝʨʘ ʨʘʩʭʦʜʷʪʩʷ çʟʘʧʘʩʥʳʝè ʩʝʨʪʠʬʠ-

ʢʘʪʳ, ʠʣʠ ʞʝ ʦʥʠ ʚʦʚʩʝ ʦʪʩʫʪʩʪʚʫʶʪ, ʩʦʝʜʠʥʝʥʠʝ ʙʫʜʝʪ ʟʘʢʨʳʪʦ. 

ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ, ʪʘʢ ʞʝ, ʢʘʢ ʠ ʨʘʟʤʝʨ ʧʘʢʝʪʦʚ, ʫʩʪʘʥʘʚʣʠʚʘ-

ʶʪʩʷ ʧʦʩʣʝ çʪʦʨʛʘè ʤʝʞʜʫ ʩʝʨʚʝʨʦʤ ʠ ʢʣʠʝʥʪʦʤ, ʝʩʣʠ ʵʪʦ ʚʦʟʤʦʞʥʦ. 

ʇʨʠ ʵʪʦʤ çʪʦʨʛè ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ 

ʩʝʨʚʝʨʦʤ ʠ ʢʣʠʝʥʪʦʤ ʟʥʘʯʝʥʠʡ ʞʝʣʘʝʤʦʛʦ, ʤʠʥʠʤʫʤʘ ʠ/ʠʣʠ ʤʘʢʩʠʤʫ-

ʤʘ. 

ɹʠʙʣʠʦʪʝʢʘ ʨʝʘʣʠʟʫʝʪ ʩʠʩʪʝʤʫ ʧʣʘʛʠʥʦʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʥʝʢʦ-

ʪʦʨʳʭ ʜʝʡʩʪʚʠʡ (ʥʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʷ ʧʨʠ ʨʘʟ-

ʨʳʚʝ). 



19 

 

ɸʚʪʦʦʙʨʘʙʦʪʢʘ ʢʘʥʘʣʦʚ ï ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʝʨʝʜʘ-

ʯʠ ʜʘʥʥʳʭ ʧʦ ʢʘʥʘʣʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠʦʨʠʪʝʪʦʚ (ʥʦʤʝʨʘ ʢʘʥʘ-

ʣʦʚ). ɺʩʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʠʟʤʝʥʝʥʠʝ ʧʨʠʦʨʠʪʝʪʦʚ ʙʝʨʸʪ ʥʘ ʩʝʙʷ 

ʙʠʙʣʠʦʪʝʢʘ. 

 

ɹʦʥʜʘʨʝʥʢʦ ɸ.ʀ. 

ʈʫʢ. ʜʦʮ. ʢʘʬ ʀɺʊ ʉʦʣʦʜʦʚ. ɸ.ɻ. 

 

ʉʆɿɼɸʅʀɽ ʈʆɹʆʊɸ ʅɸ ARDUINO  

 

ʄʳ ʞʠʚʝʤ ʚ ʚʝʢ ʩʪʨʝʤʠʪʝʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʠ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ, ʢʦʛʜʘ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʥʦʛʦʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʨʦʙʦʪʘ, ʥʝ ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʜʦʨʦʛʠʭ ʠ ʩʣʦʞʥʳʭ ʢʦʤʧʦʥʝʥ-

ʪʦʚ.  ʆʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ Arduino. ʏʪʦ 

ʞʝ ʪʘʢʦʝ Arduino? 

Arduino ð ʵʪʦ ʵʣʝʢʪʨʦʥʥʳʡ ʢʦʥʩʪʨʫʢʪʦʨ ʠ ʫʜʦʙʥʘʷ ʧʣʘʪʬʦʨʤʘ 

ʙʳʩʪʨʦʡ ʨʘʟʨʘʙʦʪʢʠ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʥʦʚʠʯʢʦʚ ʠ ʧʨʦʬʝʩʩʠ-

ʦʥʘʣʦʚ. ʇʣʘʪʬʦʨʤʘ ʧʦʣʴʟʫʝʪʩʷ ʦʛʨʦʤʥʦʡ ʧʦʧʫʣʷʨʥʦʩʪʴʶ ʚʦ ʚʩʝʤ ʤʠʨʝ 

ʙʣʘʛʦʜʘʨʷ ʫʜʦʙʩʪʚʫ ʠ ʧʨʦʩʪʦʪʝ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɹʣʘʛʦʜʘʨʷ 

Arduino ʦʙʳʯʥʳʡ ʯʝʣʦʚʝʢ, ʦʙʣʘʜʘʷ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʥʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʨʦʙʦʪʦʪʦʪʝʭʥʠʢʠ, ʩʤʦʞʝʪ ʩ ʣʝʛ-

ʢʦʩʪʴʶ ʫʞʝ ʥʘ ʧʝʨʚʳʭ ʤʠʥʫʪʘʭ ʨʘʙʦʪʳ c Arduino ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʧʦʩʪʨʦʠʪʴ ʧʨʦʩʪʝʡʰʝʛʦ ʨʦʙʦʪʘ ʥʘ ʝʛʦ ʦʩʥʦʚʝ.  

ʇʣʘʪʬʦʨʤʘ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʯʝʨʝʟ USB ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʛʨʘʤ-

ʤʘʪʦʨʦʚ. ʇʨʦʛʨʘʤʤʥʘʷ ʯʘʩʪʴ ʩʦʩʪʦʠʪ ʠʟ ʙʝʩʧʣʘʪʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʦʬʪʘ (IDE) ʜʣʷ ʥʘʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ, ʠʭ ʢʦʤʧʠʣʷʮʠʠ ʠ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ. ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʩʤʦʥ-

ʪʠʨʦʚʘʥʥʳʭ ʧʝʯʘʪʥʳʭ ʧʣʘʪ[1]. 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ Arduino ʦʯʝʥʴ ʧʨʦʩʪ ʚ ʦʩʚʦʝ-

ʥʠʠ, ʦʩʥʦʚʘʥ ʥʘ C/C++. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ Arduino - ʩʘʤʳʡ ʫʜʦʙʥʳʡ 

ʩʧʦʩʦʙ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʫʩʪʨʦʡʩʪʚ ʥʘ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘʭ. ʉʨʝʜʘ 

ʨʘʟʨʘʙʦʪʢʠ Arduino ʩʦʩʪʦʠʪ ʠʟ ʚʩʪʨʦʝʥʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʘ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʢʦʜʘ, ʦʙʣʘʩʪʠ ʩʦʦʙʱʝʥʠʡ, ʦʢʥʘ ʚʳʚʦʜʘ ʪʝʢʩʪʘ(ʢʦʥʩʦʣʠ), 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩ ʢʥʦʧʢʘʤʠ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʘʥʜ ʠ ʥʝ-

ʩʢʦʣʴʢʠʭ ʤʝʥʶ. ɼʣʷ ʟʘʛʨʫʟʢʠ ʧʨʦʛʨʘʤʤ ʠ ʩʚʷʟʠ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜ-

ʢʣʶʯʘʝʪʩʷ ʢ ʘʧʧʘʨʘʪʥʦʡ ʯʘʩʪʠ Arduino. ʅʘʧʠʩʘʥʥʳʝ ʜʣʷ  Arduino ʧʨʦ-

ʛʨʘʤʤʳ ʥʘʟʳʚʘʶʪʩʷ ʥʘʙʨʦʩʢʠ ʠ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʬʘʡʣʘʭ ʩ ʨʘʩʰʠʨʝʥʠʝʤ 

ino. ʕʪʠ ʬʘʡʣʳ ʧʝʨʝʜ ʢʦʤʧʠʣʷʮʠʝʡ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʝʧʨʦʮʝʩʩʦʨʦʤ 

Arduino. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʚʘʪʴ ʠ ʧʦʜʢʣʶʯʘʪʴ ʢ 

ʧʨʦʝʢʪʫ ʩʪʘʥʜʘʨʪʥʳʝ ʬʘʡʣʳ C++[2]. 

ʇʨʦʩʪʝʡʰʘʷ Arduino-ʧʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʬʫʥʢʮʠʡ: 
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¶ setup(): ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ ʦʜʥʦʢʨʘʪʥʦ ʧʨʠ ʩʪʘʨʪʝ ʤʠʢʨʦ-
ʢʦʥʪʨʦʣʣʝʨʘ. 

¶ loop(): ʬʫʥʢʮʠʷ ʚʳʟʳʚʘʝʪʩʷ ʧʦʩʣʝ setup () ʚ ʙʝʩʢʦʥʝʯʥʦʤ ʮʠʢ-

ʣʝ ʚʩʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ. 

ʆʜʥʘ ʠʟ ʧʨʦʩʪʝʡʰʠʭ ʩʭʝʤ ʥʘ Arduino ð ʵʪʦ ʧʦʜʢʣʶʯʝʥʠʝ ʚʥʝʰ-

ʥʝʛʦ ʩʚʝʪʦʜʠʦʜʘ, ʫʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʦʤʦʱʠ ʧʨʦ-

ʛʨʘʤʤʳ (ʩʢʝʪʯʘ). ʉʦʚʤʝʩʪʠʤʳʝ ʧʣʘʪʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʷʪʴ, ʜʦʙʘʚʣʷʷ ʚ 

ʫʩʪʨʦʡʩʪʚʦ ʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʕʪʠ ʧʣʘʪʳ ʨʘʩʰʠʨʝʥʠʡ ʧʦʜʢʣʶʯʘʶʪʩʷ 

ʢ Arduino ʧʦʩʨʝʜʩʪʚʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʥʠʭ ʰʪʳʨʝʚʳʭ ʨʘʟʲʸʤʦʚ. ʊʘʢ 

ʞʝ ʝʩʪʴ ʨʷʜ ʧʣʘʪ ʩ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤ ʢʦʥʩʪʨʫʢʪʠʚʦʤ, ʜʦʧʫʩʢʘʶʱʠʤ 

ʞʝʩʪʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʧʨʦʮʝʩʩʦʨʥʦʡ ʧʣʘʪʳ ʠ ʧʣʘʪ ʨʘʩʰʠʨʝʥʠʷ ʚ ʩʪʦʧʢʫ 

ʯʝʨʝʟ ʰʪʳʨʝʚʳʝ ʣʠʥʝʡʢʠ. ɹʦʣʝʝ ʪʦʛʦ, ʚʳʧʫʩʢʘʶʪʩʷ ʧʣʘʪʳ ʫʤʝʥʴʰʝʥ-

ʥʳʭ ʛʘʙʘʨʠʪʦʚ (ʥʘʧʨʠʤʝʨ, Nano, Lilypad). ʅʝʟʘʚʠʩʠʤʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝ-

ʣʷʤʠ ʪʘʢʞʝ ʚʳʧʫʩʢʘʝʪʩʷ ʙʦʣʴʰʦʡ ʘʩʩʦʨʪʠʤʝʥʪ  ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʘʪʯʠ-

ʢʦʚ ʠ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʩʦʚʤʝʩʪʠʤʳʭ ʩ ʙʘʟʦʚʳʤ ʢʦʥʩʪʨʫʢʪʠ-

ʚʦʤ Arduino[3]. 

ʀʟ ʜʦʩʪʦʠʥʩʪʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

¶ ʈʘʟʤʝʨ: ʩʘʤʘʷ ʤʘʣʝʥʴʢʘʷ ʧʣʘʪʘ ʠʟ ʩʝʤʝʡʩʪʚʘ Arduino ʯʫʪʴ ʧʨʝ-

ʚʳʰʘʝʪ ʨʘʟʤʝʨ ʩʧʠʯʝʯʥʦʛʦ ʢʦʨʦʙʢʘ. 

¶ ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ: ʉʦʚʤʝʩʪʠʤʳʝ ʧʣʘʪʳ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʩʰʠʨʷʪʴ, ʜʦʙʘʚ-

ʣʷʷ ʚ ʫʩʪʨʦʡʩʪʚʦ ʥʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʩ ʧʦʤʦʱʴʶ ʰʪʳʨʝʚʳʭ ʨʘʟʲʸʤʦʚ. 

¶ ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʤʦʞʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʢʦʥʩʪʨʫʢʮʠʠ 
ʧʨʦʩʪʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʟʘ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ. 

ʀʟ ʥʝʜʦʩʪʘʪʢʦʚ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʤʦʱʥʦʩʪʴ ʤʠʢ-

ʨʦʧʨʦʮʝʩʩʦʨʘ: ʧʨʦʮʝʩʩʦʨ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ 16 ʄɻʮ, ʦʙʣʘʜʘʝʪ ʧʘʤʷ-

ʪʴʶ 32 ʢɹ. ʉʫʱʝʩʪʚʫʶʪ ʙʦʣʝʝ ʤʦʱʥʳʝ ʢʣʦʥʳ Arduino, ʥʦ ʦʥʠ ʫʩʪʫʧʘ-

ʶʪ ʚ ʩʪʦʠʤʦʩʪʠ ʠ ʩʣʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʢʦʥʮʝʧʮʠʶ Arduino ʥʝ 

ʚʭʦʜʠʪ ʢʦʨʧʫʩʥʦʡ ʠʣʠ ʤʦʥʪʘʞʥʳʡ ʢʦʥʩʪʨʫʢʪʠʚ. ʈʘʟʨʘʙʦʪʯʠʢ ʚʳʙʠʨʘʝʪ 

ʤʝʪʦʜ ʫʩʪʘʥʦʚʢʠ ʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʟʘʱʠʪʳ ʧʣʘʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʇʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʳʭ ʧʣʘʪ Arduino ʩʪʦʨʦʥʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʚʳ-

ʧʫʩʪʠʣʠ ʤʥʦʞʝʩʪʚʦ ʤʠʥʠʘʪʶʨʥʳʭ ʢʣʦʥʦʚ, ʩʦʭʨʘʥʠʚ ʪʦʣʴʢʦ ʘʨʭʠʪʝʢ-

ʪʫʨʥʫʶ ʠ ʧʨʦʛʨʘʤʤʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ. ʉʨʝʜʠ ʵʪʠʭ ʢʣʦʥʦʚ ʚʳʜʝʣʷʝʪʩʷ 

ʣʠʥʝʡʢʘ ʧʨʦʜʫʢʪʦʚ Microduino 

ʉ ʧʦʤʦʱʴʶ Arduino ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʪʴ ʧʨʦʝʢʪʳ ʧʨʦʩʪʦʡ ʠ 

ʩʨʝʜʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʪʘʢʠʝ ʢʘʢ ʦʙʫʯʘʶʱʘʷʩʷ ʨʦʙʦʨʫʢʘ, ʨʦʙʦʪ ʧʳʣʝʩʦʩ 

ʨʝʥʪʛʝʥʦʚʩʢʠʡ ʩʢʘʥʝʨ, ʢʚʘʜʨʦʢʦʧʪʝʨ, ʚʝʨʪʦʣʝʪ, ʩʘʤʦʣʝʪ ʠ ʤʥʦʛʦʝ ʜʨʫ-

ʛʦʝ. 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 
1. http://arduino.ru/ 
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2. http://amperka.ru/page/what-is-arduino 

3. http://arduino-projects.ru/ 

 

ɺʘʩʠʣʴʝʚ ʅ.ɸ. 

ʈʫʢ. ʩʪ. ʧʨʝʧʦʜ. ʢʘʬ. ʀɺʊ ʉʠʨʘʥʪ ʆ.ɺ. 

 

ʊɽʍʅʆʃʆɻʀʏɽʉʂɸʗ ʉʀʅɻʋʃʗʈʅʆʉʊʔ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ (ʊʉ) - ʩʪʘʜʠʷ çʨʘʟʚʠʪʠʷ ʮʠʚʠʣʠ-

ʟʘʮʠʠ, ʢʦʛʜʘ ʯʝʣʦʚʝʯʝʩʢʠʡ ʨʘʟʫʤ ʧʝʨʝʩʪʘʥʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ, ʧʨʝʜʩʢʘ-

ʟʳʚʘʪʴ ʠ ʜʘʞʝ ʧʦʥʠʤʘʪʴ ʘʨʪʝʬʘʢʪʳ ʠ ʩʠʛʥʘʣʳ, ʧʦʨʦʞʜʘʝʤʳʝ ʪʝʭʥʦ-

ʩʬʝʨʦʡ. [1] 

ʆʛʨʦʤʥʳʡ ʪʝʤʧ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʛʨʝʩʩʘ, ʢʦʪʦʨʳʡ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʝʡʯʘʩ, ʚʝʜʝʪ ʢ ʪʦʯʢʝ ʚʦ ʚʨʝʤʝʥʥʦʤ ʧʨʦʤʝʞʫʪʢʝ ʦʪ 2020 

ʜʦ 2070 ʛʦʜʘ. ɺʝʨʥʦʨ ɺʠʥʜʞ, ʦʩʥʦʚʘʪʝʣʴ ʪʝʦʨʠʠ, ʩʯʠʪʘʝʪ, ʯʪʦ ʊʉ 

ʥʘʩʪʫʧʠʪ ʚ ʧʝʨʠʦʜ 2030 ï 2035 ʛʛ.  

ɿʘʢʦӢʥ ʄʫӢʨʘ ð ʵʤʧʠʨʠʯʝʩʢʦʝ ʥʘʙʣʶʜʝʥʠʝ, ʠʟʥʘʯʘʣʴʥʦ ʩʜʝʣʘʥ-

ʥʦʝ ɻʦʨʜʦʥʦʤ ʄʫʨʦʤ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʬʦʨʤʫʣʠ-

ʨʦʚʢʝ) ʢʦʣʠʯʝʩʪʚʦ ʪʨʘʥʟʠʩʪʦʨʦʚ, ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ ʢʨʠʩʪʘʣʣʝ ʠʥʪʝ-

ʛʨʘʣʴʥʦʡ ʩʭʝʤʳ, ʫʜʚʘʠʚʘʝʪʩʷ ʢʘʞʜʳʝ 24 ʤʝʩʷʮʘ.[2] 

ɽʩʣʠ ʙʨʘʪʴ ʝʛʦ ʫʪʨʠʨʦʚʘʥʦ, ʪʦ ʯʝʣʦʚʝʯʝʩʪʚʦ ʜʝʣʘʝʪ ʨʳʚʦʢ ʚ ʪʝʭ-

ʥʦʩʬʝʨʝ ʢʘʞʜʳʝ 2 ʛʦʜʘ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʧʦʟʚʦʣʠʪ ʩʜʝ-

ʣʘʪʴ ʵʪʦʪ ʧʨʦʮʝʩʩ ʥʝ ʧʨʝʢʨʘʱʘʶʱʠʤʩʷ.  

ʆʩʥʦʚʥʳʭ ʧʫʪʝʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʉʠʥʛʫʣʷʨʥʦʩʪʠ 

ʤʥʦʛʦ. ʆʩʥʦʚʥʳʝ ʠʟ ʥʠʭ: 

¶ ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. 

ʀʥʬʦʨʤʘʪʠʢʘ ʧʦ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʛʣʘʚʥʳʤ ʢʘʪʘʣʠʟʘʪʦʨʦʤ 

ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʠ ʧʨʦʛʨʝʩʩʘ ʚ ʮʝʣʦʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ (ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ ʜʨʫʛʠʤʠ) ʤʦʛʫʪ 

ʜʘʪʴ ʥʘʤ ʜʚʘ ʛʣʘʚʥʳʭ ʧʨʦʜʫʢʪʘ: ʀʀ ʠʣʠ (ʠ) ʀʥʪʝʨʬʝʡʩ ʏʝʣʦʚʝʢ-

ʂʦʤʧʴʶʪʝʨ. ʇʨʠʤʝʨʥʦʡ ʜʘʪʦʡ ʨʝʚʦʣʶʮʠʠ ʤʦʞʝʪ ʩʪʘʪʴ ʥʘʟʚʘʥʥʳʡ ʚʳ-

ʰʝ 2030 ʛʦʜ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʥʛʫʣʷʨʥʦʩʪʠ ʝʸ ʛʣʘʚʥʳʤ ʚʠʥʦʚ-

ʥʠʢʦʤ ʠ ʘʪʨʠʙʫʪʦʤ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʥʳʡ ʥʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣ-

ʣʝʢʪ, ʩʧʦʩʦʙʥʳʡ ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴʩʷ, ʣʠʙʦ ʩʦʟʜʘʚʘʪʴ ʝʱʸ ʙʦʣʝʝ 

ʩʧʦʩʦʙʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

ʇʦʣʴʟʘ 

ɺʥʝʜʨʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʀ ʚ ʢʦʨʥʝ ʠʟʤʝʥʠʪ ʥʘʰʫ ʞʠʟʥʴ. ʀʀ 

ʧʨʠʜʫʤʘʝʪ ʚʩʸ ʟʘ ʥʘʩ, ʧʦʜʝʣʠʪʩʷ ʩʚʦʠʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʩ ʯʝʣʦʚʝʯʝ-

ʩʪʚʦʤ, ʠʩʢʦʨʝʥʠʪ ʚʦʡʥʳ, ʦʙʝʩʧʝʯʠʪ ʧʦʩʪʦʷʥʥʳʡ ʨʦʩʪ ʵʢʦʥʦʤʠʢʠ ʠ ʪʘʢ 

ʜʘʣʝʝ. 

http://amperka.ru/page/what-is-arduino
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ɺʨʝʜ 

ʀʀ ʫʥʠʯʪʦʞʘʝʪ ʣʶʙʦʧʳʪʩʪʚʦ. ʉʦʟʜʘʚ ʀʀ, ʣʶʜʠ ʜʦʣʞʥʳ ʙʫʜʫʪ 

ʩʤʠʨʠʪʴʩʷ, ʯʪʦ ʩʦʟʜʘʣʠ ʩʫʱʝʩʪʚʦ, ʥʘ ʛʦʣʦʚʫ ʧʨʝʚʦʩʭʦʜʷʱʝʝ ʩʚʦʠʭ ʩʦ-

ʟʜʘʪʝʣʝʡ. ʉʤʠʨʠʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ ʧʝʨʚʝʥʩʪʚʦ ʙʦʣʴʰʝ ʥʝ ʟʘ ʥʘʤʠ. ʕʪʦ 

ʣʫʯʰʠʡ ʠʩʭʦʜ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʨʠʩʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʥʦʩʪʴʶ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʩʚʝʨʭʯʝʣʦʚʝʯʝʩʢʠʡ ʠʥʪʝʣʣʝʢʪ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʥʝ ʫʚʠʜʝʪʴ ʧʦʣʴʟʫ ʚ ʯʝʣʦʚʝʯʝʩʪʚʝ ʢʘʢ ʪʘʢʦʚʦʤ, ʪʨʘʢʪʦʚʘʪʴ ʩʚʦʝ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʚʦʣʶʮʠʝʡ ʠ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʠ ʦʙʲʷʚʠʪʴ ʧʦʜʦʙʠʝ ʛʝ-

ʥʦʮʠʜʘ.  

ʀʥʪʝʨʬʝʡʩ çʏʝʣʦʚʝʢ-ʢʦʤʧʴʶʪʝʨè 

ʅʘ ʥʘʰʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʙʦʣʝʝ ʨʝʘʣʠʟʫʝʤʦ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʀʀ. ʋʞʝ ʩʝʡʯʘʩ ʝʩʪʴ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʢʦʤʧʴʶʪʝʨʠʟʠ-

ʨʦʚʘʥʥʳʝ ʧʨʦʪʝʟʳ, ʚʝʜʝʪʩʷ ʨʘʟʚʠʪʠʝ ʠʤʧʣʘʥʪʘʪʦʚ. 

ʇʦʣʴʟʘ 

 ʅʦʚʝʡʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ: ʩʚʷʟʴ ʥʘ ʪʝʣʝʧʘʪʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ, ʤʛʥʦʚʝʥʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʟʥʘʥʠʷʤ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʚʳʛʨʫʟʠʪʴ ʠʭ ʚ ʩʚʦʡ ʤʦʟʛ ʠ ʪ.ʜ. ʅʘʫʢʠ ʦʪʢʨʦʶʪʩʷ ʥʝʚʠʜʘʥʥʳʝ 

ʛʦʨʠʟʦʥʪʳ. 

ɺʨʝʜ 

ʌʨʘʛʤʝʥʪʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʘ. ʈʦʩʪ ʚʣʠʷʪʝʣʴʥʦʩʪʠ çʩʚʝʨʭʣʶʜʝʡè. 

ʆʛʨʦʤʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʷ çʩʝʨʳʭè ʦʧʝʨʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʣʶʜʝʡ. ʆʭʦʪʘ ʟʘ çʦʩʦʙʦ ʮʝʥʥʳʤʠ ʵʢʟʝʤʧʣʷʨʘʤʠè. 

¶ ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ 

ɺ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʩʥʦʚʘ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ ï ʩʦʟʜʘʥʠʝ ʧʦʣʠʤʝʨʦʚ. 

ɺ ʥʝʜʘʣʝʢʦʤ ʙʫʜʫʱʝʤ ï ʥʘʥʦʜʚʠʛʘʪʝʣʝʡ ʠ ʤʝʭʘʥʠʟʤʦʚ. ʆʩʥʦʚʥʦʡ ʧʨʦ-

ʜʫʢʪ ʜʣʷ ʊʉ ï ʄʘʰʠʥʳ ʬʦʥ ï ʅʝʡʤʘʥʘ. 

ʄʘʰʠʥʳ ʬʦʥ ï ʅʝʡʤʘʥʘ 

ʄʘʰʠʥʳ ʬʦʥ ʅʝʡʤʘʥʘ ð ʵʪʦ ʨʦʙʦʪʳ, ʩʧʦʩʦʙʥʳʝ ʢ ʩʘʤʦʨʝʧʣʠʢʘ-

ʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʶ ʤʘʪʝʨʠʝʡ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 

ʤʠʥʠʘʪʶʨʥʦʩʪʠ. ʊʦʨʞʝʩʪʚʦʤ ʥʘʥʦʪʝʭʘ ʤʦʞʝʪ ʩʪʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʬʠʟʠ-

ʯʝʩʢʦʡ ʤʘʪʝʨʠʝʡ ʥʘ ʩʫʙʘʪʦʤʥʦʤ ʫʨʦʚʥʝ.  ɼʣʷ ʠʭ ʩʦʟʜʘʥʠʷ ʧʨʠʜʝʪʩʷ 

ʧʨʝʦʜʦʣʝʪʴ ʦʯʝʥʴ ʤʥʦʛʦ ʙʘʨʴʝʨʦʚ, ʠ ʢʘʢ ʨʘʟ ʪʦʨʞʝʩʪʚʦ ʥʘʥʦʪʝʭʥʦʣʦʛʠʡ 

ʤʦʞʝʪ ʥʘʩʪʫʧʠʪʴ ʦʯʝʥʴ ʧʦʟʜʥʦ. ʇʦ ʥʝʢʦʪʦʨʳʤ ʧʨʦʛʥʦʟʘʤ ð ʦʪ 2050 ʜʦ 

2100 ʛʦʜʘ. 

ʇʦʣʴʟʘ 

ʃʠʰʝʥʠʝ ʯʝʣʦʚʝʢʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʟʘʙʦʣʝʚʘʥʠʡ ʠ ʫʜʘʣʷʪʴ ʫʞʝ ʩʫ-

ʱʝʩʪʚʫʶʱʠʝ. ʅʘʥʦʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʫʪ ʨʝʘʥʠʤʠʨʦʚʘʪʴ ʢʨʠʦʧʘʮʠʝʥʪʦʚ. 

ʈʘʙʦʪʘ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ. ɺ ʢʦʦʧʝʨʘʮʠʠ ʩ ʙʠʦʠʥʬʦʨʤʘʪʠʢʦʡ ʠ ʮʠ-

ʪʦʣʦʛʠʝʡ ʤʦʞʥʦ ʙʫʜʝʪ ʟʘʧʨʦʩʪʦ ʜʦʩʪʠʛʥʫʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʙʝʩʩʤʝʨʪʠʷ 

ʦʨʛʘʥʠʟʤʘ, ʦʪʢʣʶʯʠʚ ʤʝʭʘʥʠʟʤʳ ʩʪʘʨʝʥʠʷ, ʠʣʠ ʞʝ ʧʨʘʚʠʪʴ ʦʰʠʙʢʠ, 

ʧʦʷʚʣʷʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ. 
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ɺʨʝʜ ʠ ʨʠʩʢʠ 

ʇʨʠ ʧʦʧʘʜʘʥʠʠ ʝʝ ʚ ʯʫʞʠʝ ʨʫʢʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʚʠʨʫʩʳ, ʢʦʪʦ-

ʨʳʝ ʙʫʜʫʪ ʜʝʡʩʪʚʦʚʘʪʴ ʝʱʝ ʧʘʛʫʙʥʝʡ, ʯʝʤ ʦʙʳʯʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ. 

ʊʘʢʞʝ ʵʪʦ ʤʦʞʝʪ ʦʪʢʨʳʪʴ ʦʛʨʦʤʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʰʧʠʦʥʘʞʘ. 

¶ ɹʠʦʪʝʭʥʦʣʦʛʠʠ 

ʇʦʤʦʱʴ ʚ ʜʦʩʪʠʞʝʥʠʠ ʬʠʟʠʯʝʩʢʦʛʦ ʙʝʩʩʤʝʨʪʠʷ ʦʨʛʘʥʠʟʤʘ ʜʣʷ ʨʝ-

ʘʣʠʟʘʮʠʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʯʝʣʦʚʝʯʝʩʢʦʡ ʣʠʯʥʦʩʪʠ ʠ ʩʦ-

ʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʥʦʦʪʨʦʧʦʚ ʜʣʷ ʨʘʩʢʨʳʪʠʷ ʦʛʨʦʤʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʤʦʟʛʘ. [3] 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʠʥʛʫʣʷʨʥʦʩʪʴ ʧʨʠʙʣʠʞʘʝʪʩʷ. ʆʩʥʦʚʥʳʝ ʥʘʜʝʞ-

ʜʳ ʚʦʟʣʦʞʝʥʳ ʥʘ ʚʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʥʘʫʢʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: 
1. ʂʫʣʠʢʦʚ ʀʚʘʥ. ʈʳʥʢʠ ʦʙʚʘʣʠʚʘʶʪ ʨʦʙʦʪʳ / ʀʚʘʥ ʂʫʣʠʢʦʚ/ ʕʣʝʢʪʨʦʥ-

ʥʳʡ ʨʝʩʫʨʩ]/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL: 

https://www.gazeta.ru/science/2012/02/21_a_4007981.shtml, ʩʚʦʙʦʜʥʳʡ. ï ʟʘʛʣʘ-

ʚʠʝ ʩ ʵʢʨʘʥʘ. 

2.  10 ʣʝʪ ʜʦ 10ʥʤ: ʟʘʢʦʥ ʄʫʨʘ ʚʩʝ ʝʱʸ ʨʘʙʦʪʘʝʪé// PCNews ʉʠʥʛʫʣʷʨ-

ʥʦʩʪʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL: http://pcnews.ru/news/10-

channalweb-intel-pat-gelsinger-100-tsmc-45-2009-1965-33-1971-1978-1989-1997-

25-2005-65-pentium-233904.html, ʩʚʦʙʦʜʥʳʡ. ï ʟʘʛʣʘʚʠʝ ʩ ʵʢʨʘʥʘ. 

3.  ɺʠʥʜʞ ɺʝʨʥʦʨ,  ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʉʠʥʛʫʣʷʨʥʦʩʪʴ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝ-

ʩʫʨʩ]/ ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL:http://old.computerra.ru/think/205650/  

 

 

ʅʠʢʠʬʦʨʦʚʘ ɽ.ɺ. 
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ʇʈʀʄɽʅɽʅʀɽ 3D ʇʈʀʅʊɽʈɸ ɺ ʄɽɼʀʎʀʅɽ 

 

ʊʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ ʥʘʟʘʜ ʙʳʣʠ ʥʘ 

ʫʨʦʚʥʝ ʬʘʥʪʘʩʪʠʢʠ, ʩʝʡʯʘʩ ʙʫʢʚʘʣʴʥʦ ʚʦʨʚʘʣʠʩʴ ʚ ʥʘʰʫ ʞʠʟʥʴ. ʆʜ-

ʥʦʡ ʠʟ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 3D ʧʝʯʘʪʴ, ʢʦʪʦʨʘʷ ʧʦʚ̫ʠʣʘʩʴ ʚ 

80-ʭ ʛʦʜʘʭ 20-ʛʦ ʚʝʢʘ, ʥʦ ʥʘʠʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʦʙʨʝʣʘ ʚ ʥʘʰʝ 

ʚʨʝʤʷ. 3D ʧʨʠʥʪʝʨʳ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ ʠ 

ʫʯʝʥʳʝ ʩʢʣʦʥʷʶʪʩʷ ʢ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʙʣʠʞʝ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʣʶʙʫʶ ʯʘʩʪʴ 

ʪʝʣʘ ʠʣʠ ʦʨʛʘʥ ʤʦʞʥʦ ʙʫʜʝʪ ʧʨʦʩʪʦ ʥʘʧʝʯʘʪʘʪʴ ʟʘ ʧʘʨʫ ʯʘʩʦʚ. 

ʅʝʢʦʪʦʨʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʪʘʢʠʝ ʤʘʰʠʥʳ ʢʘʢ ʵʪʘ, 

ʢʦʛʜʘ-ʥʠʙʫʜʴ ʩʤʦʛʫʪ ʧʝʯʘʪʘʪʴ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ ʧʨʷʤʦ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ 

ʪʝʣʝ! ʀ, ʥʘ ʩʘʤʦʤ ʜʝʣʝ, ʜʦʢʪʦʨ ɸʪʘʣʘ ʩʝʡʯʘʩ ʨʘʙʦʪʘʝʪ ʥʘʜ ʧʨʠʥʪʝʨʦʤ, 

ʢʦʪʦʨʳʡ, ʧʦʩʣʝ ʩʢʘʥʠʨʦʚʘʥʠʷ ʫʯʘʩʪʢʘ ʪʝʣʘ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʘ ʧʝʨʝʩʘʜʢʘ 

ʢʦʞʠ, ʩʤʦʞʝʪ ʥʘʧʝʯʘʪʘʪʴ ʢʦʞʫ ʧʨʷʤʦ ʥʘ ʯʝʣʦʚʝʯʝʩʢʦʤ ʪʝʣʝ [1].  

ʇʝʯʘʪʴ ʠʤʧʣʘʥʪʘʪʦʚ 
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3D ʧʨʠʥʪʝʨʳ ʨʘʙʦʪʘʶʪ ʘʥʘʣʦʛʠʯʥʦ ʩ ʦʙʳʯʥʳʤʠ ʩʪʨʫʡʥʳʤʠ ʧʨʠʥ-

ʪʝʨʘʤʠ, ʥʦ ʧʝʯʘʪʘʶʪ ʤʦʜʝʣʴ ʚ ʪʨʝʭʤʝʨʥʦʤ ʚʠʜʝ. ʊʘʢʠʝ ʧʨʠʥʪʝʨʳ ʨʘʩ-

ʧʳʣʷʶʪ ʢʘʧʝʣʴʢʠ ʧʦʣʠʤʝʨʘ, ʢʦʪʦʨʳʝ ʩʧʣʘʚʣʷʶʪʩʷ ʚʤʝʩʪʝ, ʧʦʩʣʝ ʯʝʛʦ 

ʦʙʨʘʟʫʶʪ ʝʜʠʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘ ʢʘʞʜʳʡ ʧʨʦʭʦʜ ʩʦʟʜʘ-

ʝʪʩʷ ʤʘʣʝʥʴʢʘʷ ʧʦʣʠʤʝʨʥʘʷ ʣʠʥʠʷ ʥʘ ʦʙʲʝʢʪʝ. ʀ ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʰʘʛ 

ʟʘ ʰʘʛʦʤ, ʧʨʝʜʤʝʪ ʦʙʨʝʪʘʝʪ ʩʚʦʶ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫ. ʂʦʩʪʥʳʝ ʠʤ-

ʧʣʘʥʪʘʪʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʤʝʪʦʜʦʤ ʩʝʣʝʢʪʠʚʥʦʛʦ ʣʘʟʝʨʥʦʛʦ ʩʧʝʢʘʥʠʷ 

ʠʟ ʥʠʪʠʥʦʣʘ (ʥʠʢʠʣʠʜ ʠ ʪʠʪʘʥ) ï ʚʳʩʦʢʦʧʨʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʧʦʤʠ-

ʥʘʶʱʝʛʦ ʧʦ ʩʚʦʝʤʫ ʙʠʦʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʢʦʩʪʥʫʶ ʪʢʘʥʴ. ɺ ʭʦʜʝ 

ʧʝʯʘʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 3D ʤʦʜʝʣʠ, ʧʦʣʫʯʝʥʥʳʝ ʙʣʘʛʦʜʘʨʷ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ [2]. 

3D  ʧʝʯʘʪʴ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʩʪʦʤʘʪʦʣʦʛʠʠ. ɽʱʝ ʩ 1999 ʛʦʜʘ 

ʢʦʤʧʘʥʠʷ Align Technology ʥʘʯʘʣʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʘʧ ʜʣʷ ʟʫʙʦʚ  ʩ ʧʦ-

ʤʦʱʴʶ 3D-ʧʨʠʥʪʝʨʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʦʥʘ ʨʘʟʚʠʣʘʩʴ ʠ ʜʦ ʧʝʯʘʪʠ ʠʤ-

ʧʣʘʥʪʘʪʦʚ. ʊʘʢ ʚ 2012 ʛʦʜʫ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʧʝʨʚʘʷ ʦʧʝʨʘʮʠʷ ʧʦ ʚʞʠʚ-

ʣʝʥʠʶ ʠʤʧʣʘʥʪʘʪʘ ʥʠʞʥʝʡ ʯʝʣʶʩʪʠ 83 ʣʝʪʥʝʡ ʧʘʮʠʝʥʪʢʝ. ɸ ʚ 2016 ʛʦ-

ʜʫ ʚ ʀʟʨʘʠʣʝ ʭʠʨʫʨʛʠ ʟʘʤʝʥʠʣʠ ʯʘʩʪʴ ʯʝʣʶʩʪʠ ʧʘʮʠʝʥʪʫ ɼʘʚʠʜʫ ɻʦʣʴ-

ʜʰʪʝʡʥʫ. ɼʣʷ ʥʝʛʦ ʨʘʟʨʘʙʦʪʘʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠʤʧʣʘʥʪʘʪ ʧʨʠ ʧʦ-

ʤʦʱʠ 3D ʧʝʯʘʪʠ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʙʦʣʴʰʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʦʪʝʟʘʤʠ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʥʝʝ. 

ʊʘʢʞʝ 3D ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʤʧʣʘʥʪʘʪʦʚ ʢʦʩʪʝʡ ʠ ʩʫ-

ʩʪʘʚʦʚ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʧʦʟʚʦʥʢʘ ʧʨʦʮʝʜʫʨʘ ʚʢʣʯʁʘʝʪ ʚ 

ʩʝʙʷ ʫʜʘʣʝʥʠʝ ʬʨʘʛʤʝʥʪʘ ʢʦʩʪʠ ʠ ʧʦʩʪʘʥʦʚʢʫ ʥʘ ʝʛʦ ʤʝʩʪʦ ʪʠʪʘʥʦʚʦʡ 

ʧʣʘʩʪʠʥʳ, ʬʠʢʩʠʨʫʶʱʝʡʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʰʫʨʫʧʦʚ ʠ ʭʠʨʫʨ-

ʛʠʯʝʩʢʦʛʦ ʮʝʤʝʥʪʘ, ʥʦ ʥʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʨʠʩʢ ʩʤʝ-

ʱʝʥʠʷ ʠʤʧʣʘʥʪʘʪʘ ʩʦ ʚʨʝʤʝʥʝʤ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʦʜʦʙʥʦʝ 

ʨʘʟʚʠʪʠʝ ʩʦʙʳʪʠʡ, ʢʠʪʘʡʩʢʠʝ ʭʠʨʫʨʛʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ ʠʥʞʝʥʝʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʛʦ 3D-ʘʥʘʣʦʛʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʟʚʦʥʢʘ 

ʤʘʣʴʯʠʢʘ. ʊʘʢʦʡ ʠʤʧʣʘʥʪʘʪ ʥʝ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʨʝʧʣʝʥʠʷ, 

ʝʛʦ ʚʥʫʪʨʝʥʥʷʷ ʬʠʢʩʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʘʙʩʦʣʶʪʥʦʛʦ ʩʦʦʪʚʝʪ-

ʩʪʚʠʷ ʘʥʘʪʦʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʘʮʠʝʥʪʘ.  

ɹʠʦʧʨʠʥʪʠʥʛ 

ʂʨʦʤʝ ʤʝʪʘʣʣʘ ʠ ʧʣʘʩʪʠʢʘ ʚʨʘʯʠ ʠ ʫʯʝʥʳʝ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʨʘʙʦʪʘ-

ʶʪ ʥʘʜ ʟʘʧʨʘʚʢʦʡ 3D-ʧʨʠʥʪʝʨʦʚ ʞʠʚʳʤʠ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʢʣʝʪʢʘʤʠ. ʕʪʘ 

ʧʝʯʘʪʴ ʘʥʘʣʦʛʠʯʥʘ ʩ ʧʝʯʘʪʴʶ ʥʘ ʦʙʳʯʥʳʭ 3D ʧʨʠʥʪʝʨʘʭ, ʥʦ ʪʦʣʴʢʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʧʣʷʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʞʠʚʳʝ ʢʣʝʪʢʠ, ʢʦʪʦʨʳʝ ʩʦʭʨʘ-

ʥʷʶʪ ʩʚʦʠ ʬʫʥʢʮʠʠ ʠ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ. ɼʘʣʝʝ ʜʝʣʝʥʠʝ, ʨʦʩʪ ʠ ʤʦʜʠ-

ʬʠʢʘʮʠʠ ʢʣʝʪʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ. 

ʇʝʨʚʳʝ ʫʩʧʝʭʠ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʜʝʨʞʘʣʘ ʛʨʫʧʧʘ ʙʠʦʠʥʞʝʥʝ-

ʨʦʚ ʠʟ Wake Forest Institute for Regenerative Medicine, ʢʦʪʦʨʳʝ ʩʦʟʜʘʣʠ 
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ʧʨʠ ʧʦʤʦʱʠ 3D ʧʨʠʥʪʝʨʘ ʤʦʯʝʚʳʝ ʧʫʟʳʨʠ ʜʣʷ 7 ʧʘʮʠʝʥʪʦʚ. ɺʥʘʯʘʣʝ 

ʜʦʢʪʦʨ ʙʨʘʣ ʦʙʨʘʟʝʮ ʪʢʘʥʠ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʧʘʮʠʝʥʪʘ. ɿʘʪʝʤ ʧʦʣʫʯʝʥ-

ʥʳʝ ʢʣʝʪʢʠ ʥʘʥʦʩʠʣʠʩʴ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʤʦʯʝʚʦʡ ʧʫʟʳʨʴ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʣ ʩʦʙʦʡ ʧʦʜʜʝʨʞʠʚʘʶʱʫʶ ʦʩʥʦʚʫ, ʠʤʝʶʱʫʶ ʬʦʨʤʫ ʤʦʯʝ-

ʚʦʛʦ ʧʫʟʳʨʷ, ʥʘʛʨʝʪʫʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ. ʅʘʥʝʩʝʥ-

ʥʳʝ ʢʣʝʪʢʠ ʥʘʯʠʥʘʣʠ ʨʘʩʪʠ ʠ ʜʝʣʠʪʴʩʷ. ʇʦʩʣʝ 6-8 ʥʝʜʝʣʴ ʤʦʯʝʚʦʡ ʧʫ-

ʟʳʨʴ ʙʳʣ ʛʦʪʦʚ ʜʣʷ ʠʤʧʣʘʥʪʘʮʠʠ ʧʘʮʠʝʥʪʫ [3]. 

ʀʩʧʘʥʩʢʘʷ ʢʦʤʧʘʥʠʷ BioDan Group ʚ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʤʝʩʪʥʳʤʠ 

ʅʀʀ ʨʘʟʨʘʙʦʪʘʣʘ ʪʝʭʥʦʣʦʛʠʶ ʧʝʯʘʪʠ ʢʦʞʠ ʥʘ 3D-ʙʠʦʧʨʠʥʪʝʨʝ. ɺ ʯʝ-

ʪʳʨʸʭ ʢʘʨʪʨʠʜʞʘʭ ʧʨʠʥʪʝʨʘ ï ʧʣʘʟʤʘ ʢʨʦʚʠ, ʬʠʙʨʦʙʣʘʩʪʳ, ʭʣʦʨʠʜ 

ʢʘʣʴʮʠʷ ʠ ʢʝʨʘʪʠʥʦʮʠʪʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ ʤʘʪʨʠʮʘ ʩʣʦʸʚ ʥʘ 

ʦʩʥʦʚʝ ʛʠʜʨʦʛʝʣʷ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʞʠʚʳʝ ʢʣʝʪʢʠ. ʇʦʩʣʝ ʦʧʨʝʜʝʣʸʥ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʩʦʟʨʝʚʘʥʠʷ ʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʥʘʧʝʯʘʪʘʥʥʘʷ ʪʢʘʥʴ ʤʦʞʝʪ 

ʙʳʪʴ ʧʝʨʝʩʘʞʝʥʘ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. 

ɹʠʦʠʥʞʝʥʝʨʳ ʠʟ ʀʥʩʪʠʪʫʪʘ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ ʤʝʜʠʮʠʥʳ ʚ ʋʵʡʢ-

ʌʦʨʝʩʪʝ (ʉʐɸ) ʨʘʟʨʘʙʦʪʘʣʠ ʥʝʦʙʳʯʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʪʨʝʭʤʝʨʥʦʡ ʧʝ-

ʯʘʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʧʦʣʥʦʮʝʥʥʳʝ ʢʦʧʠʠ ʦʪʜʝʣʴʥʳʭ ʢʦ-

ʩʪʝʡ, ʤʳʰʮ ʠ ʭʨʷʱʝʡ ʠʟ ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ [4]. ɼʦ ʩʠʭ ʧʦʨ ʫʯʝʥʳʤ ʫʜʘ-

ʚʘʣʦʩʴ ʨʘʩʧʝʯʘʪʳʚʘʪʴ ʪʦʣʴʢʦ ʦʯʝʥʴ ʪʦʥʢʠʝ ʩʣʦʠ ʞʠʚʦʡ ʪʢʘʥʠ (ʜʦ 200 

ʤʢʤ) - ʠʥʘʯʝ ʪʢʘʥʴ ʥʘʯʠʥʘʣʘ ʛʠʙʥʫʪʴ, ʪʘʢ ʢʘʢ ʧʠʪʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ ʠ 

ʢʠʩʣʦʨʦʜ ʥʝ ʤʦʛʫʪ ʧʨʦʥʠʢʥʫʪʴ ʥʘ ʪʘʢʫʶ ʛʣʫʙʠʥʫ ʙʝʟ ʥʘʣʠʯʠʷ ʢʨʦʚʝ-

ʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʠʦʠʥʞʝʥʝʨʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʩʦʙʳʡ 

ʧʦʣʠʤʝʨ, ʧʦʟʚʦʣʷʚʰʠʡ ʫʢʣʘʜʳʚʘʪʴ ʢʣʝʪʢʠ ʩʣʦʷʤʠ ʠ ʧʨʠ ʵʪʦʤ ʩʦʭʨʘ-

ʥʷʪʴ ʥʝʙʦʣʴʰʦʡ ʧʨʦʩʚʝʪ ʤʝʞʜʫ ʥʠʤʠ. ɸ ʧʦʩʣʝ ʧʝʯʘʪʠ, ʫʯʝʥʳʝ ʧʦʤʝ-

ʱʘʶʪ ʦʨʛʘʥʦʠʜ ʚ ʦʨʛʘʥʠʟʤ ʤʳʰʠ, ʛʜʝ ʦʥ ʧʦʩʪʝʧʝʥʥʦ "ʟʘʨʘʩʪʘ-

ʝʪ" ʢʨʦʚʝʥʦʩʥʳʤʠ ʩʦʩʫʜʘʤʠ, ʘ ʧʦʣʠʤʝʨ ʧʦʩʪʝʧʝʥʥʦ ʨʘʟʣʘʛʘʝʪʩʷ, ʫʩʪʫ-

ʧʘʷ ʠʤ ʤʝʩʪʦ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʝʯʘʪʴʶ ʦʨʛʘʥʦʚ ʥʘ 3D ʧʨʠʥʪʝʨʝ ʟʘʥʠʤʘʶʪ-

ʩʷ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʢʦʤʧʘʥʠʡ, ʥʦ ʥʘʠʙʦʣʴʰʠʭ ʫʩʧʝʭʦʚ ʜʦʩʪʠʛʣʠ ʠʥʞʝ-

ʥʝʨʳ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘʥʠʠ Organovo. ʅʦ ʫʯʝʥʳʝ ʠʟ ʩʪʨʘʥ ʉʅɻ ʪʦʞʝ 

ʥʝ ʦʪʩʪʘʶʪ. ʊʘʢ ʚ ʈʦʩʩʠʠ ʚ ʢʦʤʧʘʥʠʠ ç3ɼ ɹʠʦʧʨʠʥʪʠʥʛ ʉʦʣʶʰʝʥʩè 

ʙʠʦʠʥʞʝʥʝʨʳ ʥʘʧʝʯʘʪʘʣʠ ʥʘ ʦʪʝʯʝʩʪʚʝʥʥʦʤ 3D ʧʨʠʥʪʝʨʝ ʱʠʪʦʚʠʜʥʫʶ 

ʞʝʣʝʟʫ, ʢʦʪʦʨʫʶ ʧʝʨʝʩʘʜʠʣʠ ʣʘʙʦʨʘʪʦʨʥʦʡ ʤʳʰʠ. 

ɼʝʡʤʩ ʃʘʩʢʘʨʠʩ, ʚʩʝʤʠʨʥʦ ʠʟʚʝʩʪʥʳʡ ʘʥʘʣʠʪʠʢ ʧʦ ʠʥʥʦʚʘʮʠʦʥ-

ʥʳʤ ʧʨʦʝʢʪʘʤ, ʥʘʟʚʘʣ ʥʝʚʝʨʦʷʪʥʳʤ ʧʨʦʝʢʪ ʨʦʩʩʠʡʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦ 

ʙʠʦʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 3D Bioprinting Solutions ʧʦ ʨʘʩʧʝ-

ʯʘʪʢʝ ʦ ʦʨʛʘʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʘ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʤʳʰʠ, ʘ ʪʘʢʞʝ 

ʥʘʟʚʘʣ 5 ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʧʦʷʚʷʪʩʷ ʚ ʙʣʠʞʘʡʰʠʝ 

ʛʦʜʳ ʠʣʠ ʜʘʞʝ ʤʝʩʷʮʳ. ʆʜʥʦʡ ʠʟ ʥʠʭ ʪʝʭʥʦʣʦʛʠʡ ʷʚʣʷʝʪʩʷ 3-D 

Bioprinting ʪʢʘʥʠ ʯʝʣʦʚʝʢʘ [5]. 
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ʄʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʢʘʟʘʪʴ, ʧʝʯʘʪʴ ʦʨʛʘʥʦʚ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝ-

ʤʝʥʠ ʥʘ ʧʦʜʭʦʜʝ ʠ ʚ ʢʘʞʜʦʤ ʣʝʯʝʙʥʦʤ ʫʯʨʝʞʜʝʥʠʠ ʧʦʷʚʷʪʩʷ 3D ʧʨʠʥ-

ʪʝʨʳ. ɺʦʟʤʦʞʥʦ, ʜʦ ʵʪʦʛʦ ʦʩʪʘʣʦʩʴ ʣʝʪ 10-20. ʀ ʥʘʨʷʜʫ ʩ ʥʘʥʦʪʝʭʥʦʣʦ-

ʛʠʷʤʠ ʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʝʡ, ʙʠʦʧʨʠʥʪʝʨʳ ʤʦʛʫʪ ʩʪʘʪʴ ʚʘʞʥʳʤ ʠʥ-

ʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʜʣʝʥʠʷ ʞʠʟʥʠ. 
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meditsine//, ʩʚʦʙʦʜʥʳʡ. ï ɿʘʛʣʘʚʠʝ ʩ ʵʢʨʘʥʘ. 

3. 3D ʙʠʦʧʨʠʥʪʝʨʳ. ʈʘʩʧʝʯʘʪʢʘ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ. ɺ ʀʩʧʘʥʠʠ ʥʘʫʯʠ-

ʣʠʩʴ ʧʝʯʘʪʘʪʴ ʢʦʞʫ ʥʘ 3D-ʧʨʠʥʪʝʨʝ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL: 

http://www.livemd.ru/tags/3D_bioprintery/, ʩʚʦʙʦʜʥʳʡ. ï ɿʘʛʣʘʚʠʝ ʩ ʵʢʨʘʥʘ. 

4. ɹʠʦʧʝʯʘʪʴ ʦʨʛʘʥʦʚ ʥʘ 3D ʧʨʠʥʪʝʨʝ, ʢʘʢ ʵʪʦ ʨʘʙʦʪʘʝʪ? ʈʝʞʠʤ ʜʦ-
ʩʪʫʧʘ URL: https://make-3d.ru/articles/biopechat-organov-na-3d-printere/, ʩʚʦ-

ʙʦʜʥʳʡ. ï ɿʘʛʣʘʚʠʝ ʩ ʵʢʨʘʥʘ. 

5. "ʇʷʪʝʨʢʘ ʙʫʜʫʱʝʛʦ": ʀʥʥʦʚʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʳ ʫʚʠʜʠʤ ʚ ʙʣʠʞʘʡ-

ʰʝʤ ʙʫʜʫʱʝʤ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ URL:  http://www.bioprinting.ru/press-

center/publications/five-for-the-future-innovation-that-we-will -see-in-the-near-
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ɼʀʉʊɸʅʎʀʆʅʅʆɽ ʆɹʋʏɽʅʀɽ 

 

ʊʝʨʤʠʥ "ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ" (distance education) ʝʱʝ ʜʦ 

ʢʦʥʮʘ ʥʝ ʫʩʪʦʷʣʩʷ. ɺʩʪʨʝʯʘʶʪʩʷ ʪʘʢʠʝ ʚʘʨʠʘʥʪʳ ʢʘʢ "ʜʠʩʪʘʥʪʥʦʝ ʦʙʨʘ-

ʟʦʚʘʥʠʝ", "ʜʠʩʪʘʥʪʥʦʝ ʦʙʫʯʝʥʠʝ". ʅʝʢʦʪʦʨʳʝ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝ-

ʣʠ ʦʧʨʝʜʝʣʷʶʪ ʝʛʦ ʢʘʢ ʪʝʣʝʦʙʫʯʝʥʠʝ. ʅʦ ʚʩʝ ʞʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʫʧʦ-

ʪʨʝʙʣʷʝʪʩʷ ʪʝʨʤʠʥ "ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ". ʇʦʜ ʜʠʩʪʘʥʮʠʦʥʥʳʤ 

ʦʙʫʯʝʥʠʝʤ ʧʦʥʠʤʘʶʪ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʟʘʦʯʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʫʩʤʘʪʨʠ-

ʚʘʁɦ ʫʶ ʘʢʪʠʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʚʩʝʤʠ ʫʯʘʩʪʥʠʢʘʤʠ 

ʦʙʫʯʝʥʠʷ ʠ ʠʩʧʦʣʴʟʫʶʱʫʶ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʦʚʨʝʤʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚʢʣʶʯʘʷ ʢʦʤʧʴʶʪʝʨʥʳʝ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ. ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʝ ʥʘ ʙʘʟʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ, ʟʘʥʠʤʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ ʤʝʩʪʦ ʢʘʢ ʚ 

ʨʦʩʩʠʡʩʢʦʡ, ʪʘʢ ʠ ʚ ʟʘʨʫʙʝʞʥʦʡ ʩʠʩʪʝʤʝ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ 

ʚʩʝʭ ʚʝʜʫʱʠʭ ʚʫʟʘʭ ʈʦʩʩʠʠ ʫʞʝ ʩʫʱʝʩʪʚʫʶʪ ʢʘʬʝʜʨʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʩ 1996 ʛʦʜʘ ʜʝʡʩʪʚʫʝʪ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟ-

http://medbe.ru/news/nauka-i-tekhnologii/3d-printery-revolyutsiya-v-meditsine/
http://medbe.ru/news/nauka-i-tekhnologii/3d-printery-revolyutsiya-v-meditsine/
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ʚʠʪʠʷ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʉʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʉɼʆ) ʜʘʶʪ ʨʘʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʰʢʦʣʴʥʠʢʘʤ, ʩʪʫʜʝʥʪʘʤ, 

ʛʨʘʞʜʘʥʩʢʠʤ ʠ ʚʦʝʥʥʳʤ ʩʧʝʮʠʘʣʠʩʪʘʤ, ʙʝʟʨʘʙʦʪʥʳʤ ʚ ʣʶʙʳʭ ʨʘʡʦʥʘʭ 

ʩʪʨʘʥʳ ʠ ʟʘ ʨʫʙʝʞʦʤ ʨʝʘʣʠʟʦʚʘʪʴ ʧʨʘʚʘ ʯʝʣʦʚʝʢʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʦ-

ʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʀʤʝʥʥʦ ʵʪʘ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʨʝʘʣʠʟʘ-

ʮʠʶ ʢʦʥʩʪʠʪʫʮʠʦʥʥʦʛʦ ʧʨʘʚʘ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʢʘʞʜʦʛʦ ʛʨʘʞʜʘʥʠʥʘ 

ʩʪʨʘʥʳ.  

ʇʦʣʦʞʠʪʝʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ:  

ï ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ - ʦʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʜʝʣʘʝʪ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ.  

ï ʈʘʟʚʠʪʠʝ ʀʥʪʝʨʥʝʪ ʩʝʪʝʡ, ʩʢʦʨʦʩʪʥʦʛʦ ʜʦʩʪʫʧʘ ʚ ʀʥʪʝʨʥʝʪ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʣʴʪʠʤʝʜʠʘ ʪʝʭʥʦʣʦʛʠʡ, ʟʚʫʢʘ, ʚʠʜʝʦ ʜʝʣʘʝʪ ʢʫʨʩʳ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʳʤʠ ʠ ʠʥʪʝʨʝʩʥʳʤʠ. 

ï ɼʦʩʪʫʧʥʦʩʪʴ ʠ ʦʪʢʨʳʪʦʩʪʴ ʦʙʫʯʝʥʠʷ - ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʠʪʴʩʷ 

ʫʜʘʣʝʥʦ ʦʪ ʤʝʩʪʘ ʦʙʫʯʝʥʠʷ, ʥʝ ʧʦʢʠʜʘʷ ʩʚʦʡ ʜʦʤ ʠʣʠ ʦʬʠʩ.  

ï ʉʚʦʙʦʜʘ ʠ ʛʠʙʢʦʩʪʴ, ʜʦʩʪʫʧ ʢ ʢʘʯʝʩʪʚʝʥʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ - 

ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʚʳʙʦʨʘ ʢʫʨʩʘ ʦʙʫʯʝʥʠʷ. ʆʯʝʥʴ 

ʣʝʛʢʦ ʚʳʙʨʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʫʨʩʦʚ ʠʟ ʨʘʟʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʠʟ ʨʘʟʥʳʭ 

ʩʪʨʘʥ. ʄʦʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʴʩʷ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ, ʩʨʘʚʥʠʚʘʷ ʢʫʨ-

ʩʳ ʤʝʞʜʫ ʩʦʙʦʡ.  

ï ʆʙʫʯʝʥʠʝ ʚ ʣʶʙʦʝ ʚʨʝʤʷ ʚ ʣʶʙʦʤ ʤʝʩʪʝ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ 

ʥʝ ʪʦʣʴʢʦ ʦʩʪʘʚʘʪʴʩʷ ʚ ʧʨʠʚʳʯʥʦʡ ʜʣʷ ʥʠʭ ʦʙʩʪʘʥʦʚʢʝ ʠ ʩʦʭʨʘʥʠʪʴ 

ʧʨʠʚʳʯʥʳʡ ʨʠʪʤ ʞʠʟʥʠ, ʥʦ ʠ ʚʳʨʘʙʦʪʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʛʨʘʬʠʢ 

ʦʙʫʯʝʥʠʷ. 

 

 

ʉʠʥʝʛʫʙʦʚ ʊ.ɸ. 

ʈʫʢ. ʟʘʚ.ʢʘʬ.ʀɺʊ ɹʘʭʘʨʝʚʘ ʅ.ʌ. 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʊʆʏʅʆʉʊʀ ʄɽʊʆɼʆɺ ʆʇʈɽɼɽʃɽʅʀʗ 

ʄɽʉʊʆʇʆʃʆɾɽʅʀʗ ʄʆɹʀʃʔʅʆɻʆ ʋʉʊʈʆʁʉʊɺɸ  

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʟʘʜʘʯʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʙʠʣʴʥʳʭ 

ʫʩʪʨʦʡʩʪʚʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʩʧʦʩʦʙʘ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʷ: ʩʠʩʪʝʤʘ GPS, ʩʝʪʠ Wi-Fi ʠ ʤʦʙʠʣʴʥʳʝ ʩʝʪʠ [1].  

ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʷʚʣʷ-

ʝʪʩʷ ʩʠʩʪʝʤʘ GPS. ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ɺʦ-

ʧʝʨʚʳʭ, ʧʦʚʳʰʝʥʠʝ ʨʘʩʭʦʜʘ ʟʘʨʷʜʘ ʘʢʢʫʤʫʣʷʪʦʨʘ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʚʝʨʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠ-
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ʤʦ ʥʘʭʦʞʜʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʟʦʥʝ ʚʠʜʠʤʦʩʪʠ ʯʝʪʳʨʝʭ ʠ ʙʦʣʝʝ ʩʧʫʪʥʠ-

ʢʦʚ GPS. ɺ-ʪʨʝʪʴʠʭ, ʢʦʨʨʝʢʪʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʞʝʪ 

ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʝʥʘ ʨʘʟʣʠʯʥʳʤʠ ʧʨʝʛʨʘʜʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ʧʣʦʪ-

ʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʩʪʝʥʳ ʚʳʩʦʪʥʦʛʦ ʟʜʘʥʠʷ, ʯʪʦ ʘʢʪʫʘʣʴʥʦ ʚ ʛʦʨʦʜʘʭ 

ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʠʟʫʯʝʥʠʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʙʠʣʴʥʳʭ ʩʝʪʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʠʤʝʶʪ ʤʘʣʫʶ ʪʦʯʥʦʩʪʴ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʪʝʡ Wi-Fi ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 

ʫʩʪʨʦʡʩʪʚʘ ʦʩʥʦʚʘʥʦ ʥʘ ʪʦʤ, ʯʪʦ Wi-Fi ʨʦʫʪʝʨʳ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʣʷʪʴ 

ʩʚʝʜʝʥʠʷ ʦ ʩʚʦʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʠ ʠ ʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ 

ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦ ʨʦʫʪʝʨʘ, ʦʩʥʦʚʘʥʥʦʤ ʥʘ ʫʨʦʚʥʝ ʩʠʛʥʘʣʘ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʭʦʪʷ ʙʳ ʪʨʝʭ Wi-Fi 

ʨʦʫʪʝʨʦʚ ʚ ʩʝʪʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʤʦʞʝʪ ʙʳʪʴ ʘʢʪʫʘʣʴʥʳʤ ʚ ʨʘʡʦʥʘʭ ʛʦ-

ʨʦʜʦʚ ʩ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ, ʚ ʢʦʪʦʨʳʭ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʠ Wi-Fi ʨʦʫʪʝʨʦʚ, ʘ ʩʠʛʥʘʣʫ ʩʧʫʪʥʠʢʦʚ GPS ʧʨʝʧʷʪ-

ʩʪʚʫʶʪ ʩʪʨʦʝʥʠʷ. ʊʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ Wi-Fi ʩʝʪʝʡ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ 

ʵʥʝʨʛʦʟʘʪʨʘʪʥʳʤ, ʯʝʤ GPS, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ 

ʘʢʢʫʤʫʣʷʪʦʨʘ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʩ ʧʦʤʦʱʴʶ GPS ʠ Wi-Fi ʩʝʪʝʡ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʠʤʳʭ ʫʩʪʨʦʡʩʪʚʫ Wi-Fi ʨʦ-

ʫʪʝʨʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʢʫʱʝʛʦ ʤʝ-

ʩʪʦʧʦʣʦʞʝʥʠʷ ʤʦʙʠʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ.   

  
1. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʧʦʜ Android / ʄʝʜʥʠʢʩ, ɼʦʨʥʠʥ, ʄʠʢ, ʅʘʢʘʤʫʨʘ, 

ʅʘʢʘʤʫʨʘ ʄ. ʠ ʜʨ.; ʧʦʜ ʨʝʜ. ɺʠʥʠʮʢʠʡ ɼ. 2 ʠʟʜ. ʉʇʙ: O'reilly, ʇʠʪʝʨ, 2013.  ʉ. 

449-451.  

 

ʐʝʭʫʨʜʠʥ ʄ.ɸ, 

ʈʫʢ. ʜʦʮ. ʉʪʝʬʘʥʦʚʘ ʀ.ɸ. 

 

ʂʆʄʇʔʖʊɽʈʅʓɽ ʀɻʈʓ ʂɸʂ ʌɸʂʊʆʈ ʇʆɿʅɸʅʀʗ ʀ 

ʈɸɿɺʀʊʀʗ ɼɽʊɽʁ 

 

ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ ʚ ʢʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʠʛʨʘʝʪ 58% ʥʘʩʝʣʝʥʠʷ, 27% 

ʠʟ ʢʦʪʦʨʳʭ ï ʜʝʪʠ, ʤʦʣʦʞʝ 18 ʣʝʪ [1]. ʇʨʦʮʝʥʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʛʨʘʤʠ ʩʨʝʜʠ ʜʝʪʝʡ ʦʯʝʥʴ ʚʳʩʦʢ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ, ʚʦʟ-

ʥʠʢʘʝʪ ʩʧʨʘʚʝʜʣʠʚʳʡ ʚʦʧʨʦʩ: ʢʘʢ ʚʠʜʝʦʠʛʨʳ ʚʣʠʷʶʪ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʜ-

ʨʘʩʪʘʶʱʝʛʦ ʧʦʢʦʣʝʥʠʷ? 
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ʂʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬ-

ʬʝʢʪ, ʪʘʢ ʠ ʧʘʛʫʙʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ. ʂ ʧʦʣʦʞʠʪʝʣʴʥʳʤ 

ʤʦʤʝʥʪʘʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʫʣʫʯʰʝʥʠʝ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʪʨʝʥʠʨʦʚʢʘ ʣʦʛʠ-

ʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ ʤʝʣʢʦʡ ʤʦʪʦʨʠʢʠ ʨʫʢ. ʆʜʥʘʢʦ ʥʝʛʘʪʠʚ-

ʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʨʘʞʘʶʪʩʷ ʚ ʫʭʫʜʰʝʥʠʠ ʟʜʦʨʦʚʴʷ, ʩʧʘʜʘ ʫʩʧʝʚʘʝʤʦ-

ʩʪʠ ʧʦ ʫʯʝʙʝ, ʧʨʦʙʣʝʤʳ ʚ ʩʝʤʴʝ, ʧʦʷʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʨʪʫʘʣʴ-

ʥʳʭ ʠʛʨ, ʪʦ ʝʩʪʴ ʨʘʟʚʠʪʠʝ ʪʘʢʦʛʦ ʪʷʞʝʣʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʢʘʢ ʢʠʙʝʨʘʜ-

ʜʠʢʮʠʠ.   

ɿʘʚʠʩʠʤʳʡ ʯʝʣʦʚʝʢ ʧʝʨʝʩʪʘʝʪ ʩʣʝʜʠʪʴ ʟʘ ʣʠʯʥʦʡ ʛʠʛʠʝʥʦʡ,  ʨʝʘ-

ʛʠʨʦʚʘʪʴ ʥʘ ʙʦʣʝʚʳʝ ʦʱʫʱʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʜʦʣʛʠʤ ʧʨʝʙʳʚʘʥʠʝʤ ʚ 

ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʠʨʝ, ʧʨʦʷʚʣʷʪʴ ʘʛʨʝʩʩʠʶ ʢ ʣʶʜʷʤ ʧʨʠ ʧʦʧʳʪʢʘʭ ʦʛʨʘ-

ʥʠʯʠʪʴ ʠʣʠ ʧʨʝʨʚʘʪʴ ʝʛʦ ʩʝʘʥʩ ʚ ʠʛʨʝ.  

ʈʦʜʠʪʝʣʷʤ ʩ ʜʝʪʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦ ʩʣʝʜʠʪʴ ʟʘ ʪʝʤ, ʢʘʢ ʨʝʙʝʥʦʢ ʧʨʦ-

ʚʦʜʠʪ ʩʚʦʝ ʚʨʝʤʷ ʟʘ ʢʦʤʧʴʶʪʝʨʦʤ, ʩʪʘʚʠʪʴ ʩʪʨʦʛʠʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ, 

ʨʘʩʰʠʨʷʪʴ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʚ ʢʘʯʝʩʪʚʝ çʧʦʦʱʨʝʥʠʷè, ʥʘʧʨʠʤʝʨ, ʟʘ ʩʜʝ-

ʣʘʥʥʳʝ ʫʨʦʢʠ, ʭʦʨʦʰʫʶ ʦʪʤʝʪʢʫ, ʚʳʧʦʣʥʝʥʥʳʝ ʜʦʤʘʰʥʠʝ ʜʝʣʘ. ɿʘ ʵʪʦ 

ʨʝʙʝʥʢʘ ʤʦʞʥʦ ʥʘʛʨʘʞʜʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʟʘ ʢʦʤʧʴʶʪʝ-

ʨʦʤ. 

ɺ ʜʦʢʣʘʜʝ ʦʙʩʫʞʜʘʶʪʩʷ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʜʝʪʝʡ, 

ʫʚʣʝʯʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʤʠ ʠʛʨʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ,  ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥ-

ʮʝʧʪ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʙʨʘʫʟʝʨʥʦʡ ʠʛʨʳ. ʈʝʙʝʥʢʫ - ʫʯʘʩʪʥʠʢʫ ʠʛʨʳ  

ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʠʪʫʘʮʠʷ ʩ ʦʙʲʝʢʪʘʤʠ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʥ ʜʦʣʞʝʥ ʩʜʝʣʘʪʴ 

ʚʳʙʦʨ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ ʠʛʨʦʡ ʢʨʠʪʝʨʠʝʤ. ɺ ʧʨʦʮʝʩʩʝ 

ʠʛʨʳ ʨʝʙʝʥʦʢ ʥʘʙʠʨʘʝʪ ʙʘʣʣʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʠ 

ʩʢʦʨʦʩʪʠ ʵʪʦʛʦ ʚʳʙʦʨʘ. ʇʦ ʜʦʩʪʠʞʝʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʯʢʦʚ, ʩʠʪʫʘʮʠʷ ʠʛʨʳ ʤʝʥʷʝʪʩʷ ʠ ʚʩʝ ʥʘʯʠʥʘʝʪʩʷ ʚ ʪʦʡ ʞʝ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʠ, ʥʦ ʩ ʜʨʫʛʠʤʠ ʦʙʲʝʢʪʘʤʠ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʠʛʨʘ ʧʦʟʚʦʣʠʪ ʨʝ-

ʙʝʥʢʫ ʨʘʟʚʠʪʴ ʣʦʛʠʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʨʝʘʢʮʠʶ ʥʘ ʩʢʦʨʦʩʪʴ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʷ, ʤʝʣʢʫʶ ʤʦʪʦʨʠʢʫ ʨʫʢ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʘʚʠʣʴʥʦʤʫ ʧʨʠʥʪ̫ʠʶ 

ʨʝʰʝʥʠʷ.  

 
1. http://security.mosmetod.ru/internet-zavisimosti/statistikaïɻ ʣʝʢʪʨʦʥʥʳʡ 

ʨʝʩʫʨʩ 
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ʉʫʰʢʦ ʀ.ɺ. 

ʈʫʢ. ʜʦʮ. ʉʪʝʬʘʥʦʚʘ ʀ.ɸ. 

 

ɼʆʇʆʃʅɽʅʅɸʗ ʈɽɸʃʔʅʆʉʊʔ 

 

ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ AR (augmented reality) ï ʪʝʭʥʦʣʦʛʠʷ 

ʥʘʣʦʞʝʥʠʝ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ ʢʦʤʧʴʶʪʝʨʦʤ ʩʣʦʝʚ ʥʘ ʩʫʱʝʩʪʚʫʶʱʫʶ 

ʨʝʘʣʴʥʦʩʪʴ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʨʝʘʣʴʥʦʩʪʴ ʫʣʫʯʰʘʝʪʩʷ.  

ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʦʚʤʝʱʝʥʠʝ ʚʠʟʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʩ ʦʙʲʝʢʪʘ-

ʤʠ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʥʘʯʘʣʠʩʴ ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʦʧʦʣʥʝʥ-

ʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠ ʚʠʨʪʫʘʣʴʥʦʡ ʨʝʘʣʴʥʦʩʪʠ VR (virtual reality). ɺ ʧʦ-

ʩʣʝʜʥʝʤ ʩʣʫʯʘʝ, ʚʩʝ ʦʙʲʝʢʪʳ ʠ ʩʨʝʜʘ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ ʩʛʝʥʝʨʠʨʦʚʘʥʳ 

ʢʦʤʧʴʶʪʝʨʦʤ. ɼʦʧʦʣʥʝʥʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠʤʝʝʪ ʙʦʣʴʰʝ ʧʝʨʩʧʝʢʪʠʚ, ʯʝʤ 

ʚʠʨʪʫʘʣʴʥʘʷ, ʪʘʢ ʢʘʢ VR ʙʣʦʢʠʨʫʝʪ ʚʠʨʪʫʘʣʴʥʳʡ ʤʠʨ ʠ ʧʦʛʨʫʞʘʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʮʠʬʨʦʚʫʶ ʚʩʝʣʝʥʥʫʶ, ʘ AR ʜʦʙʘʚʣʷʝʪ ʵʣʝʤʝʥʪʳ ʮʠʬ-

ʨʦʚʦʛʦ ʤʠʨʘ ʚ ʨʝʘʣʴʥʳʡ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʱʫʝɦ-

ʥʠʷ ʯʝʣʦʚʝʢʫ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʟʨʝʥʠʷ, ʩʣʫʭʘ, ʦʩʷʟʘʥʠʷ, 
ʦʙʦʥʷʥʠʷ. ɺʠʨʪʫʘʣʴʥʳʡ ʵʬʬʝʢʪ ʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʫʣʫʯʰʘʝʪʩʷ 
ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʦʯʢʦʚ.  

ʆʯʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʩʦʚʤʝʩʪʠʪʴ ʥʘʩʪʦʷɦ ʠʡ 

ʤʠʨ ʩ ʚʠʨʪʫʘʣʴʥʳʤ ʤʠʨʦʤ. ʆʯʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ï ʵʪʦ ʥʘʩʪʦ-

ʷʱʠʡ ʢʦʤʧʴʶʪʝʨ, ʢʦʪʦʨʳʡ ʚʩʝʛʜʘ ʧʝʨʝʜ ʛʣʘʟʘʤʠ. ʇʦʤʠʤʦ ʦʪʦʙʨʘʞʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʥʘʩ ʤʠʨʝ, ʫʩʪʨʦʡʩʪʚʦ ʚr ʧʦʣʥʷʝʪ ʬʫʥʢ-

ʮʠʠ ʦʨʛʘʥʘʡʟʝʨʘ, ʥʘʚʠʛʘʪʦʨʘ, ʠʥʪʝʨʥʝʪ-ʧʨʦʚʦʜʥʠʢʘ. ɹʦʣʝʝ ʪʦʯʥʦʝ ʨʝ-

ʰʝʥʠʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʡ ʤʦʜʝʣʠ. ʅʘ ʜʠʩʧʣʝʝ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʨʠʣʦʞʝ-

ʥʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʘʷ ʢʘʨʪʠʥʢʘ, ʨʘʟʜʝʣʝʥʥʘʷ ʥʘ ʯʘʩʪʠ 

ʜʣʷ ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʛʣʘʟʘ. ʆʥʘ ʧʨʦʝʮʠʨʫʝʪʩʷ ʯʝʨʝʟ ʣʠʥʟʳ ʥʘ ʛʣʘʟʘ, 

ʩʦʟʜʘʚʘʷ ʵʬʬʝʢʪ ʧʦʛʨʫʞʝʥʠʷ. ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʦʙʲʝʢʪʦʚ, ʥʘʧʨʠʤʝʨ, ʥʘ 

ʩʤʘʨʪʬʦʥʝ, ʦʪʩʣʝʞʠʚʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʩ ʧʦʤʦʱʴʶ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʠ 

ʛʠʨʦʩʢʦʧʘ, ʠ ʤʝʥʷʝʪʩʷ ʢʘʨʪʠʥʢʘ ʥʘ ʵʢʨʘʥʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʦʩʪʠʛʘʝʪʩʷ 

ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ. ʉ ʧʦʤʦʱʴʶ ʠʟʦʙʨʘʞʝʥʠʷ ʩ ʢʘʤʝʨʳ ʩʪʘʥʦʚʠʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ: ʦʙʲʝʜʠʥʝʥʠʝ ʨʝʘʣʴʥʦʛʦ 

ʤʠʨʘ ʩ ʦʙʲʝʢʪʘʤʠ ʥʘ ʜʠʩʧʣʝʝ.  

ʈʳʥʦʢ ʦʯʢʦʚ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥ ʪʘʢʠʤʠ ʵʢʟʝʤ-

ʧʣʷʨʘʤʠ, ʢʘʢ Google Glass, Microsoft HoloLens, Magic Leap, Sony Smart 

Eyeglass,  Epson Moverio BT-200, SpaceGlasses Meta 1. ʆʩʥʦʚʥʳʝ ʠʭ 

ʥʝʜʦʩʪʘʪʢʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʮʝʥʫ, ʥʝʩʦ-

ʚʝʨʰʝʥʩʪʚʦ ʪʝʭʥʦʣʦʛʠʡ ʠ ʥʝ ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʥʦʰʝʥʠʷ [2]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʣʫʯʰʠʤ ʩʨʝʜʩʪʚʦʤ ʚ ʨʘʙʦʪʝ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝ-

ʘʣʴʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʫʤʥʳʝ ʦʯʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʢʦʤʧʘʥʠʝʡ  Epson,  
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Moverio BT-300 [3] ʠ ʚʳʩʪʘʚʣʝʥʥʳʝ ʚʧʝʨʚʳʝ ʥʘ ʚʳʩʪʘʚʢʝ MWC 2016. 

ʆʯʢʠ ʨʘʙʦʪʘʶʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ Android 5.1 ʠ ʦʩʥʦʚʘʥʳ ʥʘ ʧʨʦʮʝʩʩʦ-

ʨʝ Intel Atom x5. ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

ī ʩʦʙʩʪʚʝʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʜʠʩʧʣʝ ̫ ʩ ʫʣʫʯʰʝʥʥʦʡ ʢʦʥ-

ʪʨʘʩʪʥʦʩʪʴʶ ʠ ʥʘʩʳʱʝʥʥʦʩʪʴʶ ʪʝʭʥʦʣʦʛʠʠ Si-OLED (Silicon Organic 

Light-Emitting Diode)  ʩ ʨʘʟʨʝʰʝʥʠʝʤ 1280 ʭ 720 ʧʠʢʩʝʣʝʡ ʜʣʷ ʫʣʫʯ-

ʰʝʥʥʦʛʦ ʥʘʣʦʞʝʥʠʷ  ʚʠʟʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚ ʥʘ ʨʝʘʣʴʥʳʝ ʦʙʲʝʢʪʳ; 

ī ʩʘʤʳʝ ʣʸʛʢʠʝ ʙʠʥʦʢʫʣʷʨʥʳʝ ʚʠʜʝʦʦʯʢʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʠ (ʚʝʩ ʥʘ 20% ʣʝʛʯʝ ʧʨʝʜʳʜʫʱʝʡ ʤʦʜʝʣʠ ʠ ʩʦʩʪʘʚʣʷʝʪ 71 ʛʨʘʤʤ). 

ʋʜʦʙʥʦ ʥʦʩʠʪʴ, ʜʘʞʝ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ; 

ī ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʯʪʦ ʜʘʸʪ ʧʨʘʚʦ ʤʘʢ-

ʩʠʤʘʣʴʥʦ ʨʘʩʢʨʳʪʴ ʠʭ ʧʦʪʝʥʮʠʘʣ. 

ʆʯʢʠ ʦʩʥʘʱʝʥʳ ʧʨʦʚʦʜʥʳʤ ʧʫʣʴʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʥʦʤʥʦ 

ʩʧʦʩʦʙʥʳ ʧʨʦʨʘʙʦʪʘʪʴ ʦʢʦʣʦ ʰʝʩʪʠ ʯʘʩʦʚ. 

ɼʘʥʥʳʝ ʦʯʢʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʥʘʰʝʡ 

ʞʠʟʥʠ. ʕʪʦ: 

ī  ʤʝʜʠʮʠʥʘ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʠ ʩ ʜʘʪʯʠʢʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʧʘʮʠʝʥʪʝ; ʧʨʦʩʤʦʪʨʘ ʨʝʥʪʛʝʥʘ; 

ī  ʙʠʟʥʝʩ ʨʝʰʝʥʠʷ. ɺ ʵʪʦʡ ʩʬʝʨʝ ʚʩʝ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʮʝʣʠ 

(ʥʘʧʨʠʤʝʨ, ʩʦʟʜʘʥʠʝ, ʦʪʦʙʨʘʞʝʥʠʝ ʠ ʠʟʤʝʥʝʥʠʝ 3D ʤʦʜʝʣʝʡ); 

ī  ʨʘʟʚʣʝʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʚ ʙʫʜʫʱʝʤ ʥʘʤ ʥʝ ʧʦʥʘʜʦʙʠʪʩʷ ʤʥʦʛʠʝ 

ʛʘʜʞʝʪʳ, ʢʦʪʦʨʳʝ ʝʩʪʴ ʩʝʡʯʘʩ ʧʦʯʪʠ ʫ ʢʘʞʜʦʛʦ (ʪʝʣʝʚʠʟʦʨʳ, ʧʝʨʩʦ-

ʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ, ʤʦʙʠʣʴʥʳʝ ʪʝʣʝʬʦʥʳ, ʥʘʚʠʛʘʪʦʨʳ ʠ ʘʥʘʣʦʛʠʯ-

ʥʳʝ ʫʩʪʨʦʡʩʪʚʘ). ɺʩʝ ʵʪʦ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ʜʘʥʥʳʝ ʦʯʢʠ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʛʣʘʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʦʯʢʦʚ Epson Moverio 

BT-300 ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʯʪʦ ʚʧʦʣʥʝ ʧʦʥʷʪʥʦ ʠʟ-ʟʘ 

ʦʙʰʠʨʥʦʡ ʩʬʝʨʳ ʠʭ ʧʨʠʤʝʥʝʥʠʷ.  

ʕʪʦ ʧʨʦʙʣʝʤʘ ʨʝʰʘʝʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʠ ʧʦʨʪʠʨʦʚʘʥʠʷ ʫʞʝ ʛʦʪʦ-

ʚʳʭ ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʜʨʫʛʠʭ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʠʣʦʞʝʥʠʡ ʧʦʪʨʝʙʫʝʪʩʷ Android SDK, ʢʦʪʦʨʳʡ ʧʦʜʜʝʨʞʠʚʘʶʪ ʚʩʝ 

Android ʫʩʪʨʦʡʩʪʚʘ, ʯʪʦ ʫʩʢʦʨʠʪ ʧʨʦʮʝʩʩ ʧʝʨʝʜʝʣʢʠ ʧʨʠʣʦʞʝʥʠʡ ʧʦʜ 

ʦʯʢʠ. ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʨʘʟʨʘʙʦʪʯʠʢʠ ʩʚʦʠʭ ʛʘʜʞʝʪʦʚ ʩʪʘʣʠ ʜʦʙʘʚʣʷʪʴ 

ʧʨʠʣʦʞʝʥʠʷ ʧʦʜ Epson Moverio BT-300. 

ʈʳʥʦʢ ʚʠʨʪʫʘʣʴʥʦʡ ʠ ʜʦʧʦʣʥʝʥʥʦʡ ʨʝʘʣʴʥʦʩʪʠ ʥʘʙʠʨʘʝʪ ʚʩʝ 

ʙʦʣʴʰʠʝ ʦʙʦʨʦʪʳ, ʠ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʴʰʝ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʵʪʦʡ ʩʬʝʨʝ. ʂ ʩʬʝʨʘʤ ʧʨʠʤʝʥʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʤʝʜʠʮʠʥʫ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʚʦʝʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʦʙʫʯʝʥʠʝ, ʦʙʨʘ-

ʟʦʚʘʥʠʝ, ʩʧʦʨʪ ʠ ʨʘʟʚʣʝʯʝʥʠʷ.  

 
1. https://habrahabr.ru/company/friifond/blog/322230/- ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. 

2. https://aboutvr.ru/ochki-dopolnennoi-realnosti/ - ʵʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. 

https://habrahabr.ru/company/friifond/blog/322230/-
https://aboutvr.ru/ochki-dopolnennoi-realnosti/
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3. http://www.ixbt.com/news/2016/02/23/epson-bt-300-si-oled-70.html - ʵʣʝʢ-

ʪʨʦʥʥʳʡ ʨʝʩʫʨʩ. 

 

ʇʦʣʷʝʚʘ ʅ.ʖ. 

ʈʫʢ. ʜʦʮ. ʢʘʬ. ʀɿ ʄʦʠʩʝʝʚʘ ʊ.ɺ. 

 

ʀʅʉʊʈʋʄɽʅʊɸʃʔʅɸʗ ʀ ʂʆʄʄʋʅʀʂɸʊʀɺʅɸʗ 

ʈɸʎʀʆʅɸʃʔʅʆʉʊʔ ɸʂʊʆʈʆɺ ɺ ʇʈʆʎɽʉʉɸʍ ʇʈʀʅʗʊʀʗ 

ʈɽʐɽʅʀʁ   

 

ʃʶʜʠ, ʞʠʚʫʱʠʝ ʚ ʧʦʚʩʝʜʥʝʚʥʦʩʪʠ, ʧʦʩʪʦʷʥʥʦ ʦʢʘʟʳʚʘʁʪʩʷ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʧʨʦʙʣʝʤʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷ-

ʥʠʝ ʜʝʣ ʫʞʝ ʦʩʦʟʥʘʥʦ, ʥʦ ʝʱʸ ʥʝ ʷʩʥʦ, ʯʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ ʜʣʷ ʝʛʦ ʠʟʤʝ-

ʥʝʥʠʷ [1]. ʏʘʩʪʴ ʠʟ ʥʠʭ (ʘʢʪʦʨʳ) ʥʘʯʠʥʘʝʪ ʘʢʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʪʴ ʚ ʧʦʠʩ-

ʢʘʭ ʚʳʭʦʜʘ, ʦʩʦʟʥʘʚʘʷ ʩʝʙʷ ʚʤʝʩʪʝ ʩ ʜʨʫʛʠʤʠ ʘʢʪʦʨʘʤʠ ʚ ʥʝʢʦʪʦʨʦʡ 

ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʪʨʝʙʫʶʱʝʡ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʀʤʝʥʥʦ ʘʢʪʦʨ  r

ʚʳʧʦʣʥʷʶʪ ʥʝ ʪʦʣʴʢʦ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ, ʥʦ ʠ ʜʝʷʪʝʣʴʥʦʩʪʥʫ  ʁʬʫʥʢʮʠʁ 

ʧʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʦʙʱʝʩʪʚʘ [2], ʙʫʜʫʯʠ ʧʦʛʨʫʞʝʥʥʳʤʠ ʚ ʩʠʪʫʘʮʠʶ. 

ʇʦʥʠʤʘʷ, ʯʪʦ ʨʝʰʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʦ ʙʳʩʪʨʝʝ ʠ ʣʝʛʯʝ, ʝʩʣʠ ʩʨʝ-

ʜʠ ʣʶʜʝʡ, ʦʢʘʟʘʚʰʠʭʩʷ ʚ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ, ʘʢʪʦʨʦʚ ʙʫʜʝʪ ʜʦʩʪʘ-

ʪʦʯʥʦ ʤʥʦʛʦ, ʦʥʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʪʩʷ ʚ ʛʨʫʧʧʳ ʜʣʷ ʧʦʠʩʢʘ ʚʳʭʦʜʘ ʠʟ 

ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ. ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʥʝ ʚʩʝ ʣʶʜʠ, ʦʢʘʟʘʚʰʠʝ-

ʩʷ ʦʜʠʥ ʥʘ ʦʜʠʥ ʩ ʧʨʦʙʣʝʤʦʡ, ʚ ʩʠʣʫ ʨʘʟʣʠʯʥʳʭ ʧʨʠʯʠʥ ʥʘʯʠʥʘʶʪ ʘʢ-

ʪʠʚʥʦ ʜʝʡʩʪʚʦʚʘʪʴ, ʧʦʵʪʦʤʫ ʚʝʣʠʢʘ ʨʦʣʴ ʚʦʩʧʠʪʘʥʠʷ ʘʢʪʦʨʦʚ ʚ ʩʝʤʴʝ, 

ʰʢʦʣʝ ʠ ʚʫʟʝ. 

ʇʦʥʠʤʘʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ ʠ ʧʨʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢ-

ʪʦʨʦʚ ʤʦʛʣʦ ʙʳ ʧʦʤʦʯʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ ʠʭ ʚʦʩʧʠʪʘʥʠʷ ʠ ʦʙʫ-

ʯʝʥʠʷ. ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʤʦʪʠʚʘʮʠʷ ʢ 

ʨʘʟʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʥʦʡ ʩʠʪʫʘʮʠʠ. ʏʝʤ ʝʱʝ ʦʪʣʠʯʘʶʪʩʷ ʘʢʪʦʨʳ ʦʪ 

ʣʶʜʝʡ, ʢʦʪʦʨʳʝ ʥʝ ʧʳʪʘʶʪʩʷ ʧʦʟʥʘʪʴ ʧʨʦʙʣʝʤʥʫʶ ʩʠʪʫʘʮʠʶ ʠ ʥʝ 

ʧʨʝʜʧʨʠʥʠʤʘʶʪ ʘʢʪʠʚʥʳʭ ʰʘʛʦʚ ʧʦ ʝʝ ʫʨʝʛʫʣʠʨʦʚʘʥʠʶ? ɺ ʭʦʜʝ ʧʨʦ-

ʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʣʠʯʥʦʩʪʠ ʘʢʪʦʨʘ ʧʦ ʪʘ-

ʢʠʤ ʢʨʠʪʝʨʠʷʤ, ʢʘʢ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ, ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ (ʜʣʷ 

ʵʪʦʛʦ ʧʨʠʤʝʥʠʣʠ ʧʦʜʭʦʜ ʧʦ ʄʘʩʣʦʫ), ʢʫʣʴʪʫʨʘ ʩʪʨʘʥʳ ʠ ʩʨʝʜʘ ʦʙʠʪʘ-

ʥʠʷ. ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ, ʧʦʙʫʞ-

ʜʘʶʱʠʤ ʘʢʪʦʨʦʚ ʢ ʜʝʡʩʪʚʠʶ, ʷʚʣʷʝʪʩʷ ʧʦʛʨʫʞʝʥʠʝ ʚ ʧʨʦʙʣʝʤʥʫʶ ʩʠ-

ʪʫʘʮʠʶ ʠ ʤʦʪʠʚʘʮʠʷ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʧʩʠʭʦʪʠʧʦʚ, ʫʨʦʚʥʷ ʧʦʪʨʝʙʥʦ-

ʩʪʝʡ ʠʣʠ ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʥʦʩʪʝʡ. 

ʄʦʪʠʚʠʨʦʚʘʥʥʳʝ ʘʢʪʦʨʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʧʦ-

ʣʘʛʘʶʪʩʷ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦ ʨʘʮʠʦʥʘʣʴʥʳʤʠ (ʧʦ ʖ. ʍʘʙʝʨʤʘʩʫ) [3]. 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ - ʦʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʦʥʷʪʠʡ 
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ʪʝʦʨʠʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʖ. ʍʘʙʝʨʤʘʩʘ - ʠʩʭʦʜʠʪ ʠʟ ʧʦʥʠ-

ʤʘʥʠʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʥʝ ʢʘʢ ʩʨʝʜʩʪʚʘ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʢʘʢ ʩʧʦʩʦʙʘ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʷʟʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʣʶʜʝʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ ʯʝʨʝʟ ʧʨʦʜʫʢʪʠʚʥʳʡ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʜʠʘ-

ʣʦʛ [3].  ʇʨʠ ʵʪʦʤ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʢʪʦʨʘʤʠ 

ʜʠʩʢʫʨʩʘ ï ʬʦʨʤʳ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʚʳʩʢʘʟʳʚʘʥʠʷ çʜʨʫ-

ʛʦʛʦè ʪʱʘʪʝʣʴʥʦ ʧʨʦʚʝʨʷʶʪʩʷ, ʧʦʥʠʤʘʶʪʩʷ, ʫʪʦʯʥʷʶʪʩʷ, ʢʨʠʪʠʢʫʶʪʩʷ 

ʠ, ʥʘʢʦʥʝʮ, ʧʨʠʥʠʤʘʶʪʩʷ ʠʣʠ ʦʪʚʝʨʛʘʶʪʩʷ, ʧʦʵʪʦʤʫ ʚ ʜʠʩʢʫʨʩʝ ʛʣʘʚ-

ʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʘʨʛʫʤʝʥʪ, ʠ ʟʘʧʨʝʱʘʝʪʩʷ ʧʨʠʥʫʞʜʝʥʠʝ ʢ ʩʦʛʣʘʩʠʶ [4, 

5]. ʕʪʠʢʘ ʜʠʩʢʫʨʩʘ ʧʨʝʜʧʦʣʘʛʘʝʪ: 

1) ʚʩʝʩʪʦʨʦʥʥʝʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʝʜʤʝʪʘ, ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʨʘʮʠ-

ʦʥʘʣʴʥʦʛʦ ʘʨʛʫʤʝʥʪʠʨʦʚʘʥʠʷ (ʪʨʝʙʦʚʘʥʠʝ ʦʙʱʥʦʩʪʠ); 

2) ʨʘʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʢʨʠʪʠʢʠ ʧʨʝʪʝʥʟʠʡ ʥʘ ʦʙʱʝʟʥʘʯʠʤʦʩʪʴ 

ʜʣʷ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ (ʨʘʚʥʦʧʨʘʚʠʝ); 

3) ʛʦʪʦʚʥʦʩʪʴ ʧʦʥʷʪʴ, çʚʯʫʚʩʪʚʦʚʘʪʴʩʷè ʚ ʧʨʝʪʝʥʟʠʠ ʥʘ ʦʙʱʝʟʥʘ-

ʯʠʤʦʩʪʴ ʩʦ ʩʪʦʨʦʥʳ ʜʨʫʛʠʭ (ʧʨʠʥʷʪʠʝ ʠʜʝʘʣʴʥʳʭ ʨʦʣʝʡ); 

4) ʥʝʡʪʨʘʣʠʟʘʮʠʷ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʦ ʩʠʣʝ ʠ ʦʙʣʘʜʘ-

ʥʠʶ ʚʣʘʩʪʴʶ, ʯʪʦʙʳ ʦʥʠ ʥʝ ʦʢʘʟʳʚʘʣʠ ʚʣʠʷʥʠʷ ʥʘ ʚʳʨʘʙʦʪʢʫ ʢʦʥʩʝʥ-

ʩʫʩʘ; 

5) ʷʩʥʦʩʪʴ ʮʝʣʝʡ ʠ ʥʘʤʝʨʝʥʠʡ ʚ ʭʦʜʝ ʜʠʩʢʫʨʩʘ (ʧʨʦʟʨʘʯʥʦʩʪʴ). 

ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ, ʷʚʣʷʶʱʘʷʩʷ ʚ ʬʠʣʦʩʦʬʠʠ ʖ. 

ʍʘʙʝʨʤʘʩʘ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʩʦʣʠʜʘʨʥʦʩʪʠ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ, ʢʘʢ ʦʜʥʦ 

ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʪʝʦʨʠʠ ʠʥʪʝʨʩʫʙʲʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʝʥʘ ʥʘʩʠʣʴʩʪʚʝʥʥʦʡ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʡ ʨʘʮʠʦ-

ʥʘʣʴʥʦʩʪʠ ʤʝʥʝʜʞʤʝʥʪʘ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʚʦʠʭ ʠʥ-

ʪʝʨʝʩʘʭ ʜʨʫʛʠʭ ʣʶʜʝʡ [3]. ʈʘʮʠʦʥʘʣʴʥʦʩʪʴ ʘʢʪʦʨʦʚ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʚʝ-

ʜʝʥʠʷ ʜʠʘʣʦʛʘ, ʦʙʩʫʞʜʝʥʠʷ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʥʘ ʙʘʟʝ ʘʨʛʫʤʝʥʪʠʨʦ-

ʚʘʥʥʦʛʦ ʜʠʩʢʫʨʩʘ. ʇʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʥʘʫʯʠʪʴ ʣʶʜʝʡ, ʦʩʦʙʝʥʥʦ ʤʦ-

ʣʦʜʝʞʴ, ʙʫʜʫʱʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʚʝʩʪʠ ʧʝʨʝʛʦʚʦʨʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ - 

ʥʘʫʯʠʪʴʩʷ ʜʦʛʦʚʘʨʠʚʘʪʴʩʷ. 
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ɺɸʈʀɸʅʊʓ ʍʈɸʅɽʅʀʗ ɼɸʅʅʓʍ 

ɺ ʆɹʒɽʂʊʅʆ-ʆʈʀɽʅʊʀʈʆɺɸʅʅʆʁ ʉʀʉʊɽʄɽ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʨʷʜʘ ʣʝʪ ʚ ʀʥʩʪʠʪʫʪʝ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʣʦʞ-

ʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʈɸʅ ʨʘʟʚʠʚʘʝʪʩʷ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ʩʝʤʘʥ-

ʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ï ʦʙʱʝʮʝʣʝʚʘʷ ʩʠʩʪʝʤʘ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ gB. ʕʪʘ ʩʠʩʪʝʤʘ ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʘ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʘʢ-

ʪʫʘʣʴʥʳʝ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʝʜʤʝʪʥʳʝ ʦʙʣʘʩʪʠ ʩ ʧʦʤʦʱʴʶ ʬʦʨʤʘʣʴ-

ʥʳʭ ʦʥʪʦʣʦʛʠʡ (ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʩʭʝʤ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ) ʠ ʦʙʲ-

ʝʢʪʥʦ-ʬʨʝʡʤʦʚʳʭ ʜʝʥʦʪʘʪʠʚʥʳʭ ʤʦʜʝʣʝʡ. ʇʣʘʪʬʦʨʤʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʩʣʫʞʠʪ Microsoft Excel: ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʪʘʙʣʠʮʘʭ 

Excel, ʘ ʧʨʦʮʝʜʫʨʥʳʝ ʟʥʘʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʷ ʦʬʦʨʤʣʷʶʪʩʷ ʥʘ ʷʟʳʢʝ 

VBA [1]. 

ɼʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ, ʫʯʠʪʳʚʘʶʱʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʨʝʘ-

ʣʠʠ ʨʘʟʚʠʪʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʧʝʨʝʥʦʩʦʤ ʝʸ ʚ 

ʀʥʪʝʨʥʝʪ: ʟʘʧʫʩʢʫ ʚʥʫʪʨʠ ʙʨʘʫʟʝʨʦʚ, ʭʨʘʥʝʥʠʶ ʜʘʥʥʳʭ ʥʘ ʩʝʨʚʝʨʘʭ, 

ʧʝʨʝʜʘʯʠ ʤʦʜʝʣʝʡ ʧʦ ʩʝʪʠ. ʆʜʥʠʤ ʠʟ ʧʦʜʭʦʜʷʱʠʭ ʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦ-

ʩʪʨʘʥʸʥʥʳʭ ʩʧʦʩʦʙʦʚ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʜʦʩʪʠʞʝʥʠʷ ʪʘʢʠʭ ʮʝʣʝʡ ʷʚʣʷʝʪʩʷ XML . 

XML (ʘʥʛʣ. eXtensible Markup Language) ðʵʪʦ ʨʘʩʰʠʨʷʝʤʳʡ ʷʟʳʢ 

ʨʘʟʤʝʪʢʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʷʟʳʢʠ ʨʘʟʤʝʪ-

ʢʠ ʠ ʭʨʘʥʠʪʴ ʚ ʥʠʭ ʨʘʟʣʠʯʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʜʘʥʥʳʝ. ʄʦʞʥʦ ʟʘʧʠʩʳ-

ʚʘʪʴ ʚ ʬʦʨʤʘʪʝ XML  ʯʪʦ ʫʛʦʜʥʦ ï ʦʪ ʧʨʦʩʪʦʛʦ ʪʝʢʩʪʘ ʜʦ ʩʣʦʞʥʳʭ ʛʨʘ-

ʬʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. XML ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ ʷʟʳʢ ʩ ʧʨʦʩʪʳʤ ʬʦʨ-

ʤʘʣʴʥʳʤ ʩʠʥʪʘʢʩʠʩʦʤ, ʫʜʦʙʥʳʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʜʦʢʫʤʝʥʪʦʚ 

ʧʨʦʛʨʘʤʤʘʤʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʦʙʥʳʡ ʜʣʷ ʯʪʝʥʠʷ ʠ ʩʦʟʜʘʥʠʷ ʜʦʢʫ-

ʤʝʥʪʦʚ ʯʝʣʦʚʝʢʦʤ, ʩ ʧʦʜʯʸʨʢʠʚʘʥʠʝʤ ʥʘʮʝʣʝʥʥʦʩʪʠ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚ ʀʥʪʝʨʥʝʪʝ. ʗʟʳʢ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʷʝʤʳʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʬʠʢʩʠʨʫʝʪ 

ʨʘʟʤʝʪʢʫ, ʠʩʧʦʣʴʟʫʝʤʫʶ ʚ ʜʦʢʫʤʝʥʪʘʭ: ʨʘʟʨʘʙʦʪʯʠʢ ʚʦʣʝʥ ʩʦʟʜʘʪʴ 

ʨʘʟʤʝʪʢʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʢ ʢʦʥʢʨʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʙʫ-

ʜʫʯʠ ʦʛʨʘʥʠʯʝʥʥʳʤ ʣʠʰʴ ʩʠʥʪʘʢʩʠʯʝʩʢʠʤʠ ʧʨʘʚʠʣʘʤʠ ʷʟʳʢʘ [2]. 

ɼʣʷ gB-ʩʠʩʪʝʤʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʷʟʳʢ ʨʘʟʤʝʪʢʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʨ-

ʛʘʥʠʟʦʚʘʪʴ ʭʨʘʥʝʥʠʝ ʤʦʜʝʣʝʡ ʩʝʤʘʥʪʠʯʝʩʢʠ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʨʘʥʝʝ ʠʩ-

ʧʦʣʴʟʫʝʤʦʤʫ Excel-ʧʨʝʜʩʪʘʚʣʝʥʠʶ. ʅʦʚʳʡ ʚʘʨʠʘʥʪ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

ʦʪʚʝʯʘʝʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ ʩʤʝʥʳ ʧʣʘʪʬʦʨʤʳ ʨʝʘʣʠʟʘʮʠʠ gB-

ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʝ ʪʦʣʴʢʦ ʠʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʩʪʴ ʤʦʜʝʣʝʡ, ʥʦ ʠ 
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ʫʤʝʥʴʰʘʷ ʢʦʣʠʯʝʩʪʚʦ ʧʘʤʷʪʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʤʦʜʝʣʠ ʩʪʘʥʦʚʷʪʩʷ ʫʜʦʙʥʳʤʠ ʜʣʷ ʯʪʝʥʠʷ ʢʦʤʧʴʶʪʝʨʦʤ 

ʠ ʧʦʥʷʪʥʳʤʠ ʯʝʣʦʚʝʢʫ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʪʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤʤ; ʜʣʷ ʚʥʝ-

ʩʝʥʠʷ ʨʷʜʘ ʪʠʧʦʚʳʭ ʠʟʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ʝʸ ʬʘʡʣ ʜʦʩʪʘʪʦʯʥʦ ʦʪʢʨʳʪʴ ʚ 

ʣʶʙʦʤ ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ. ʊʘʢʞʝ ʥʝʤʘʣʦʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʷʚʣʷʝʪʩʷ ʫʭʦʜ ʦʪ ʧʨʦʧʨʠʝʪʘʨʥʦʛʦ ʬʦʨʤʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪʜʘʣʴʰʝ ʩʚʦ-

ʙʦʜʥʦ ʠʟʤʝʥʷʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʵʪʦʪ ʩʧʦʩʦʙ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʠʟʤʝʥʝʥʠʡ, ʚʥʦʩʠʤʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʤ Excel. 
1. ʆʨʣʦʚ, ʀ.ɺ. ʆʙʲʝʢʪʥʘʷ ɹɼ ʩʠʩʪʝʤʳ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘ ʤʘʩʩʦʚʦʡ ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʝ / ʀ.ɺ. ʆʨʣʦʚ, ʉ.ɺ. 

ʉʤʠʨʥʦʚ // ʆʙʲʝʢʪʥʳʝ ʩʠʩʪʝʤʳ ï 2016: ʤʘʪʝʨʠʘʣʳ XII ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯ-

ʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (10-12 ʤʘʷ 2016 ʛ., ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ) / 

ʇʦʜ ʦʙʱ. ʨʝʜ. ʇ.ʇ. ʆʣʝʡʥʠʢʘ. ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ: ʐʀ (ʬ) ʖʈɻʇʋ (ʅʇʀ) ʠʤ. 

ʄ.ʀ. ʇʣʘʪʦʚʘ, 2016. - ʉ. 68-74. 

2. XML - Wikipedia, thefreeencyclopedia [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://en.wikipedia.org/wiki/XML, ʩʚʦʙʦʜʥʳʡ. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 
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ʇɽʏɸʊʅɸʗ ʇʈʆɼʋʂʎʀʗ ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ  

PR-ʇʈʆɼɺʀɾɽʅʀʗ ɺʋɿɸ 

 

ɺʦ ʚʩʷʢʦʤ ʚʠʜʝ ʧʝʯʘʪʥʘʷ ʨʝʢʣʘʤʘ ï ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʩʠʣʴʥʘʷ ʨʝ-

ʢʣʘʤʥʘʷ ʠʜʝʷ, ʠʤʝʶʱʘʷ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʩʦʜʝʨʞʘʪʝʣʴʥʳʡ ʠ ʚʥʷʪʥʳʡ 

ʪʝʢʩʪ, ʥʦ ʠ ʙʨʦʩʢʦʝ, ʧʨʠʚʣʝʢʘʶʱʝʝ ʚʥʠʤʘʥʠʝ ʘʫʜʠʪʦʨʠʠ ʚʠʟʫʘʣʴʥʦʝ 

ʨʝʰʝʥʠʝ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪʩʷ ʚ ʜʠʟʘʡʥʝ ʠ ʢʘʨʪʠʥʢʘʭ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ 

ʪʝʢʩʪ. ɺʩʝ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʦʭʨʘʥʷʪʴ ʦʙʨʘʟ ʫʩʣʫʛʠ ʚ ʧʘ-

ʤʷʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʊʦ ʝʩʪʴ ʨʝʢʣʘʤʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ï ʵʪʦ ʥʝ ʧʨʦʩʪʦ 

ʧʨʠʭʦʪʴ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʚʘʞʥʳʡ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʵʢʦ-

ʥʦʤʠʯʝʩʢʦʡ ʠ ʨʳʥʦʯʥʦʡ ʩʠʩʪʝʤ. 

ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʡ ʨʝʢʣʘʤʳ: 

1) ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ï ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʞʜʘʥ ʦʙ ʦʙʨʘʟʦʚʘ-

ʪʝʣʴʥʳʭ ʫʩʣʫʛʘʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʤ ʚʫʟʦʤ. ʉʘʤʦʝ ʛʣʘʚʥʦʝ ʟʜʝʩʴ ï ʜʦ-

ʥʝʩʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦʛʦ ʦʙʲʝʤʘ ʠʥʬʦʨʤʘʮʠʠ. 

2) ʎʝʥʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʫʶʱʘʷ ï ʦʙʝʩʧʝʯʝʥʠʝ ʫʟʥʘʚʘʝʤʦʩʪʠ ʚʫ-

ʟʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʙʦʨʘ, ʩʦʟʜʘʥʠʝ ʦʙʨʘʟʮʦʚ ʧʦʚʝʜʝʥʠʷ ʠ ʪ.ʧ. 

3) ʂʦʤʤʫʥʠʢʘʪʠʚʥʘʷ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʤʠʜʞʘ 

ʚʫʟʘ ʠ ʦʪʥʦʰʝʥʠʷ ʢ ʥʝʤʫ. ɾʝʣʘʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʡ ʬʫʥʢʮʠʠ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʘʩʪʘʶʱʝʝ ʞʝʣʘʥʠʝ ʧʦʩʪʫʧʠʪʴ ʠʤʝʥʥʦ ʚ ʵʪʦʪ ɺʋɿ.  

ʉʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʚʘʞʥʳ ʜʣʷ ʚʳʩʰʝʛʦ ʫʯʝʙʥʦʛʦ ʫʯʨʝʞʜʝ-

ʥʠʷ, ʪʘʢ ʢʘʢ ʦʥʦ ʷʚʣʷʝʪʩʷ çʩʦʮʠʘʣʴʥʦʡè ʦʨʛʘʥʠʟʘʮʠʝʡ [1, ʩ.65]. 
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ʂʘʢ ʠ ʣʶʙʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʚʳʩʰʠʝ ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ ʠʤʝʶʪ ʩʚʦʶ 

ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ: 

ï ʉʪʫʜʝʥʪʳ. 

ï ʇʨʝʧʦʜʘʚʘʪʝʣʠ ʠ ʧʝʨʩʦʥʘʣ ʚʫʟʘ. 

ï ɸʙʠʪʫʨʠʝʥʪʳ. 

ï ɺʳʧʫʩʢʥʠʢʠ. 

ï ʈʦʜʠʪʝʣʠ. 

ï ɹʠʟʥʝʩ-ʩʝʢʪʦʨ. 

ï ʇʨʘʚʠʪʝʣʴʩʪʚʦ. 

ï ʉʄʀ. 
ʇʘʙʣʠʢ ʨʠʣʝʡʰʥʟ ʧʦʤʦʛʘʶʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠ-

ʪʫʘʮʠʶ, ʠʟʫʯʠʪʴ ʩʧʨʦʩ ʥʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʣʫʛʠ, ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦ-

ʤʘʥʜʫ ʠʩʧʦʣʥʠʪʝʣʝʡ, ʧʦʜʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʫʯʝʙʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʥʘʡʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʜʣʷ ʦʪʢʨʳʪʠʷ ʥʦʚʳʭ 

ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦʜʛʦʪʦʚʢʠ [2, ʩ.41]. 

ʇʨʠ ʧʨʦʜʚʠʞʝʥʠʠ ʚʫʟʦʚ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʨʝʢʣʘʤʳ: ʧʝʯʘʪʥʘʷ ʨʝʢʣʘʤʘ (ʨʘʟʤʝʱʝʥʠʝ ʨʝʢʣʘʤʳ ʚ 

ʉʄʀ ʠ ʩʦʙʩʪʚʝʥʥʘʷ ʧʦʣʠʛʨʘʬʠʷ); ʥʘʨʫʞʥʘʷ ʨʝʢʣʘʤʘ (ʨʝʢʣʘʤʘ ʥʘ ʟʜʘ-

ʥʠʷʭ, ʨʝʢʣʘʤʘ ʥʘ ʪʨʘʥʩʧʦʨʪʝ ʠ ʚ ʤʝʪʨʦ, ʚʳʚʝʩʢʠ, ʘʬʠʰʠ ʠ ʪ.ʜ.). 

ʇʝʯʘʪʥʫʶ ʧʨʦʜʫʢʮʠʶ ʚʫʟʦʚ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ: 

ʜʝʣʦʚʘʷ ʧʦʣʠʛʨʘʬʠʷ ï ʚʠʟʠʪʢʠ, ʙʣʘʥʢʠ, ʢʦʥʚʝʨʪʳ, ʙʣʦʢʥʦʪʳ ʠ ʪ.ʧ. , 

ʢʥʠʞʥʘʷ ʧʦʣʠʛʨʘʬʠʷ ï ʫʯʝʙʥʠʢʠ, ʩʙʦʨʥʠʢʠ, ʞʫʨʥʘʣʳ ʠ ʪ.ʜ. ʨʝʢʣʘʤʥʘʷ 

ï ʧʣʘʢʘʪʳ, ʘʬʠʰʠ, ʙʫʢʣʝʪʳ ʠ ʪ.ʧ. ʩʫʚʝʥʠʨʥʘʷ ï ʢʨʫʞʢʠ, ʟʥʘʯʢʠ, ʨʫʯʢʠ, 

ʧʨʝʜʤʝʪʳ ʦʜʝʞʜʳ, ʢʘʣʝʥʜʘʨʠ ʠ ʪ.ʜ. 

ʇʝʨʝʯʠʩʣʠʤ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʯʘʪʥʦʡ ʧʨʦʜʫʢʮʠʠ [3, 

ʩ.63]: 

1. ʆʭʚʘʪʳʚʘʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʘʫʜʠʪʦʨʠʠ; 

2. ʀʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʯʠʪʘʪʝʣʷ; 

3. ʆʧʝʨʘʪʠʚʥʦʩʪʴ ʩʦʟʜʘʥʠʷ; 

4. ʆʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʡ ʢʦʥʪʘʢʪ ʩ ʘʫʜʠʪʦʨʠʝʡ. 

ʇʩʠʭʦʣʦʛʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʝʢʣʘʤʘ, ʢʘʢ ʧʨʘ-

ʚʠʣʦ, ʠʭ ʨʘʟʜʨʘʞʘʝʪ, ʦʩʦʙʝʥʥʦ, ʝʩʣʠ ʦʥʘ ʩʣʠʰʢʦʤ ʥʘʚʷʟʯʠʚʘ. ʇʦɻ ʪʦʤʫ, 

ʯʪʦʙʳ ʧʦʪʨʝʙʠʪʝʣʠ ʫʜʝʣʠʣʠ ʨʝʢʣʘʤʝ ʠʥʪʝʨʝʩ, ʞʝʣʘʥʠʝ ʜʦʣʞʥʦ ʧʦ-

ʚ̫ʠʪʴʩʷ ʫ ʥʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʧʦʩʪʦʨʦʥʥʠʭ. ʈʝ-

ʢʣʘʤʘ ʩʤʦʞʝʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʢʦʛʜʘ ʦʥʘ ʭʦʨʦʰʦ ʧʨʦʜʫ-

ʤʘʥʘ ʠ ʠʤʝʝʪ ʠʥʪʝʨʝʩʥʳʡ ʜʠʟʘʡʥ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʩʦʙʣʶʜʘʪʴ ʙʘ-

ʣʘʥʩ ʤʝʞʜʫ ʬʦʪʦʛʨʘʬʠʷʤʠ ʠ ʪʝʢʩʪʦʚʳʤ ʥʘʧʦʣʥʝʥʠʝʤ. ʇʨʠʯʝʤ ʬʦʪʦ ʠ 

ʨʠʩʫʥʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʯʝʪʢʠʤʠ, ʘ ʪʝʢʩʪ ʚʥʷʪʥʳʤ. ɸ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʷ 

ʦʙʷʟʘʥʘ ʦʪʚʝʯʘʪʴ ʥʘ ʚʦʟʤʦʞʥʳʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʷʚʠʪʴʩʷ ʫ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʚʫʟʳ ʧʨʝʜʧʦʯʠʪʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʯʘʪʥʫʶ ʧʨʦ-

ʜʫʢʮʠʶ ʢʘʢ ʦʩʥʦʚʥʦʡ ʠʥʩʪʨʫʤʝʥʪ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʠʟ-ʟʘ ʝʝ 

ʜʝʰʝʚʠʟʥʳ ʢʘʢ ʚ ʩʦʟʜʘʥʠʠ, ʪʘʢ ʠ ʚ ʨʝʘʣʠʟʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʩʦʟʜʘʥʠʶ 

ʣʶʙʦʛʦ ʚʠʜʘ ʧʦʣʠʛʨʘʬʠʠ, ʪʘʢ ʢʘʢ ʦʪ ʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʫʜʘʯʥʦ ʧʦʣʫʯʠʪʩʷ 

ʙʫʢʣʝʪ, ʣʠʩʪʦʚʢʘ ʠʣʠ ʞʫʨʥʘʣ, ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʷ ʫʯʝʙ-

ʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʢʘʢ ʩʨʝʜʠ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ, ʪʘʢ ʠ ʥʘ ʚʩʝʤ ʨʳʥʢʝ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʀʣʴʠʥʘ, ɸ. ɸ. ɹʨʝʥʜ ʜʣʷ ʚʫʟʘ: ʧʨʦʙʣʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʦʷʣʥɹʦʩʪʠ 

[ʊʝʢʩʪ] / ɸ. ɸ. ʀʣʴʠʥʘ // ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʫʯʘʩʪʥʠʢʦʚ ʇʷʪʦʛʦ ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ 

ʌʦʨʫʤʘ ʤʦʣʦʜʳʭ PR-ʩʧʝʮʠʘʣʠʩʪʦʚ çʉʬʝʨʘè, ʄɻʋ ʠʤ. ʃʦʤʦʥʦʩʦʚʘ. - 2009. ï 

ʉ. 155. 

2. ʈʝʟʚʘʥʦʚʘ, ʕ. ʅ. PR ʢʘʢ ʩʦʚʨʝʤʝʥʥʘʷ ʬʫʥʢʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠ-

ʝʤ [ʊʝʢʩʪ] / ʕ. ʅ. ʈʝʟʚʘʥʦʚʘ // PR ʚ ʦʙʨʘʟʦʚʘʥʠʠ. - 2009. - ˉ3. -  ʉ. 40 ï 41. 

3. ʇʦʣʷʥʩʢʠʡ, ʅ. ʆʩʥʦʚʳ ʧʦʣʠʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ [ʊʝʢʩʪ] / ʅ. ʇʦ-

ʣʷʥʩʢʠʡ - ʄ.: ʂʥʠʛʘ. - 2009. ï 238 ʩ. 
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ʀʅʌʆʈʄɸʎʀʆʅʅʆ ï  ʂʆʄʄʋʅʀʂɸʊʀɺʅʓɽ ʇʈʆʎɽʉʉʓ 

ʇʆʃʀʊʀʏɽʉʂʀʍ ʇɸʈʊʀʁ ɺ ʄɽɼʀɸʇʈʆʉʊʈɸʅʉʊɺɽ 

ʉʊʈɸʅʓ 

 

ʎʠʢʣʠʯʝʩʢʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʧʦʣʠʪʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʬʝʨʳ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʟʘʢʦʥʦʤʝʨ-

ʥʦ ʚ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʦʨʤʘʭ. ʅʘʧʨʠʤʝʨ, ʵʪʘ ʩʚʷʟʴ ʧʨʦʷʚʣʷʣʘʩʴ ʚ 

ʢʦʥʪʝʢʩʪʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʠʜʝʦʣʦʛʠʠ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʯʝʣʦʚʝʢ ʚʩʝʛʜʘ 

ʩʪʨʝʤʠʣʩʷ ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʠʜʝʘʣʘ ʦʙʱʝʩʪʚʝʥʥʦ-

ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. ʇʦʠʩʢʫ ʪʘʢʦ-

ʛʦ ʠʜʝʘʣʘ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʙʦʣʴʰʠʥʩʪʚʦ ʪʨʫʜʦʚ, ʥʘʯʠʥʘʷ ʩ ʜʨʝʚʥʠʭ 

ʤʳʩʣʠʪʝʣʝʡ ʠ ʜʦ ʅʦʚʝʡʰʝʛʦ ʚʨʝʤʝʥʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʪʧʨʘʚʥʦʡ 

ʪʦʯʢʦʡ ʜʣʷ ʪʘʢʠʭ ʧʦʠʩʢʦʚ ʠʜʝʘʣʘ ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʚʩʝʛʜʘ 

ʚʳʩʪʫʧʘʣʘ ʦʢʨʫʞʘʶʱʘʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʨʝʘʣʴʥʦʩʪʴ ʩʦ ʚʩʝʤʠ 

ʝʝ ʥʝʜʦʩʪʘʪʢʘʤʠ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷʤʠ. ʉʘʤʳʤ ʩʣʦʞʥʳʤ ʦʢʘʟʳʚʘʣʩʷ ʚʦ-

ʧʨʦʩ ʦ ʩʧʦʩʦʙʘʭ ʜʦʩʪʠʞʝʥʠʷ ʠʜʝʘʣʴʥʦʛʦ ʦʙʱʝʩʪʚʝʥʥʦ-ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. ʅʝʨʝʜʢʦ ʧʦʧʳʪʢʘ ʚʦʧʣʦʪʠʪʴ ʚ ʞʠʟʥʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʡ 

ʠʜʝʘʣ ʟʘʢʘʥʯʠʚʘʣʘʩʴ ʨʘʟʦʯʘʨʦʚʘʥʠʝʤ ʩʘʤʦʛʦ ʘʚʪʦʨʘ, ʧʦʠʩʢʦʤ ʧʨʠʯʠʥ 

ʥʝʫʜʘʯʠ ʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʥʦʚʦʡ ʤʦʜʝʣʠ ʠʜʝʘʣʘ ʩʦʮʠʘʣʴʥʦʡ ʩʧʨʘʚʝʜʣʠ-

ʚʦʩʪʠ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢʦʡ ʠʜʝʘʣ ʚ çʯʠʩʪʦʤè ʚʠʜʝ, ʥʝ-
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ʨʝʜʢʦ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʦʜʝʣʴ ʫʪʦʧʠʠ, ʢʦʛʜʘ ʚʦʧʨʦʩ ʦ ʩʧʦʩʦʙʘʭ, ʤʝʪʦʜʘʭ 

ʠ ʵʪʘʧʘʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʨʝʘʣʴʥʦʩʪʠ ʠʛʥʦʨʠʨʦʚʘʣʩʷ, ʘ ʘʢʮʝʥʪ ʜʝ-

ʣʘʣʩʷ ʥʘ ʧʨʝʠʤʫʱʝʩʪʚʘʭ ʠʜʝʘʣʴʥʦʡ ʢʦʥʝʯʥʦʡ ʮʝʣʠ. ɺʦʧʨʦʩ ʦ ʧʫʪʷʭ 

ʜʚʠʞʝʥʠʷ ʢ ʥʝʡ ʠ ʦ ʮʝʥʝ ʜʦʩʪʠʞʝʥʠʷ ʯʘʱʝ ʚʩʝʛʦ ʦʩʪʘʚʘʣʩʷ ʦʪʢʨʳʪʳʤ ʠ 

ʥʝʩʫʱʝʩʪʚʝʥʥʳʤ.  

ʇʦ ʵʪʦʤʫ ʧʫʪʠ ʰʣʠ ʇʣʘʪʦʥ, ʊ. ʄʦʨ, ʊ. ʂʘʤʧʘʥʝʣʣʘ, ʂʘʙʵ, ʉʝʥ 

ʉʠʤʦʥ, ʌʫʨʴʝ, ɾ.ɾ. ʈʫʩʩʦ ʠ ʤʥʦʛʠʝ ʜʨʫʛʠʝ ʚʝʣʠʢʠʝ ʤʳʩʣʠʪʝʣʠ. ʅʝ 

ʠʟʙʝʞʘʣ ʧʦʜʦʙʥʦʛʦ ʧʦʜʭʦʜʘ ʠ ʂ. ʄʘʨʢʩ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʩʪʨʝʤʣʝʥʠʝ 

ʧʦʜʚʝʩʪʠ ʩʦʣʠʜʥʫʶ ʥʘʫʯʥʫʶ ʙʘʟʫ ʧʦʜ ʩʚʦʶ ʪʝʦʨʠʶ ʙʝʩʢʣʘʩʩʦʚʦʛʦ 

ʢʦʤʤʫʥʠʩʪʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ɽʩʣʠ ʝʛʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʪʨʫʜ, ʥʘʮʝ-

ʣʝʥʥʳʡ ʥʘ ʢʨʠʪʠʢʫ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʢʘʧʠʪʘʣʠʟ-

ʤʘ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʚʦʝʡ ʯʘʩʪʠ ʥʝ ʫʪʨʘʪʠʣ ʩʚʦʝʡ ʥʘʫʯʥʦʡ ʘʢʪʫʘʣʴʥʦ-

ʩʪʠ ʠ ʧʦ ʩʝʡ ʜʝʥʴ, ʪʦ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʤʤʫʥʠʟʤʘ, ʢʘʢ ʥʝʠʟʙʝʞʥʦʛʦ ʙʫ-

ʜʫʱʝʛʦ ʯʝʣʦʚʝʯʝʩʪʚʘ ʘʨʛʫʤʝʥʪʘʮʠʷ ʂ. ʄʘʨʢʩʘ ʥʦʩʠʣʘ ʩʢʦʨʝʝ ʫʤʦʟʨʠ-

ʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. ʄʥʦʛʠʝ ʠʜʝʠ ʂ. ʄʘʨʢʩʘ ʩʣʫʞʠʣʠ ʦʨʠʝʥʪʠʨʦʤ ʚ ʭʦʜʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʦʚʝʪʩʢʠʡ ʧʝʨʠʦʜ ʨʦʩʩʠʡʩʢʦʡ ʠʩʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʙʳʣʠ 

ʚʦʧʣʦʱʝʥʳ ʚ ʤʥʦʛʦʣʝʪʥʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʧʘʜʥʦʝʚʨʦʧʝʡʩʢʠʭ ʩʦʮʠʘʣ-

ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʘʨʪʠʡ 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʨʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʘʥʘʣʠʟʘ ʧʘʨʪʠʡ-

ʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʵʣʝʢʪʦʨʘʣʴʥʦʛʦ ʫʯʘʩʪʠʷ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʥʝʩʢʦʣʴʢʦ 

ʦʩʥʦʚʥʳʭ ʣʠʥʠʡ ʥʘʫʯʥʦʡ ʢʨʠʪʠʢʠ: ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʘʨʪʠʡʥʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ ʚ ʦʙʱʝʤ ʢʦʥʪʝʢʩʪʝ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʧʦʣʠʪʠʯʝʩʢʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ; ʘʥʘʣʠʟ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʧʨʠʤʝʥʷʝʤʳʭ ʧʘʨʪʠʷʤʠ; ʠʟʫʯʝʥʠʝ ʩʧʦʩʦʙʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʧʘʨʪʠʡʥʳʭ ʠʤʠʜʞʝʡ; ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ; 

ʨʘʟʣʠʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʦʩʚʷʱʝʥʥʳʝ ʯʘʩʪʥʳʤ ʚʦʧʨʦʩʘʤ ʪʝʭʥʦʣʦʛʠ-

ʟʘʮʠʠ ʧʘʨʪʠʡʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʵʣʝʢʪʦʨʘʣʴʥʦʤ ʧʨʦʮʝʩʩʝ. 
ʉʘʤʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʝ çʧʦʣʠʪʠʯʝʩʢʠʝ ʪʝʭʥʦʣʦʛʠʠè ʩʧʦʩʦʙʥʦ ʚʳ-

ʟʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʵʤʦʮʠʠ. ʊʘʢ ɸ.ʖ. ʄʦʨʦʟʦʚ ʧʦʜ ʠʟʙʠʨʘʪʝʣʴʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʦʥʠʤʘʝʪ ʪʨʠ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʧʨʠʝʤʦʚ: çɺʦ-ʧʝʨʚʳʭ, 

ʛʨʫʙʦʝ ʜʘʚʣʝʥʠʝ ʥʘ ʠʟʙʠʨʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʳʯʘʛʦʚ, ʧʨʠʥʫʞʜʝʥʠʷ, ʧʨʷʤʳʭ ʫʛʨʦʟ, ʧʦʜʢʫʧʘ, ʬʘʣʴʩʠʬʠʢʘʮʠʡ. ɺʦ-

ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʷʤʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʥʘ ʧʦʜʩʦʟʥʘʥʠʝ ʠʟʙʠʨʘʪʝʣʝʡ, ʣʠʰʘʶʱʠʭ ʝʛʦ ʩʚʦʙʦʜʳ ʚʦʣʠ. ɺ-ʪʨʝʪʴʠʭ, 

ʪʝʭʥʦʣʦʛʠʠ, ʦʧʠʨʘʶʱʠʝʩʷ ʥʘ ʧʣʘʥʦʤʝʨʥʦʝ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʬʦʨ-

ʤʠʨʦʚʘʥʠʝ ʚ ʩʦʟʥʘʥʠʠ ʠʟʙʠʨʘʪʝʣʝʡ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʙʨʘʟʘ ʢʘʥʜʠʜʘʪʘ / 

ʠʣʠ ʥʝʛʘʪʠʚʥʳʭ ʦʙʨʘʟʦʚ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʚè[1,c.30]. ʆʜʥʘʢʦ, ʧʦ ʥʘʰʝʤʫ 

ʤʥʝʥʠʶ, ʘʧʨʠʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʥʘ ʩʪʦʣʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʚ 

ʦʙʱʝʤ-ʪʦ ʦʙʳʯʥʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʠ ʧʨʦʜʠʢʪʦʚʘʥʘ ʩʢʦʨʝʝ ʥʝ 

ʩʪʦʣʴʢʦ ʥʘʫʯʥʳʤ ʘʥʘʣʠʟʦʤ, ʩʢʦʣʴʢʦ ʣʠʯʥʳʤ ʛʨʘʞʜʘʥʩʢʠʤ ʦʧʳʪʦʤ ʩʘ-

ʤʦʛʦ ʘʚʪʦʨʘ.  



39 

 

ɻʦʨʘʟʜʦ ʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʨʘʮʠʦʥʘʣʴʥʳʝ ʠ ʮʝʥ-

ʥʦʩʪʥʦ ʥʝʡʪʨʘʣʴʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʣʠʪʠʯʝʩʢʠʤ ʪʝʭʥʦʣʦʛʠʷʤ. ʊʘʢ, ɽ.ɻ. 

ʄʦʨʦʟʦʚʘ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʩʠʩʪʝʤʫ ʩʨʝʜʩʪʚ, ʧʨʠʝʤʦʚ ʠ ʩʧʦʩʦʙʦʚ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʰʝʥʠʝ 

ʟʘʜʘʯ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʘʤʧʘʥʠʠ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʚʝʜʝʥʠʷ ʠʟʙʠʨʘʪʝʣʴ-

ʥʦʡ ʢʘʤʧʘʥʠʠè. ɸʥʘʣʦʛʠʯʥʫʶ ʧʦʟʠʮʠʶ ʦʪʩʪʘʠʚʘʝʪ ʠ ʌ.ʐʝʧʝʣʴ, ʧʦ 

ʤʥʝʥʠʶ ʢʦʪʦʨʦʛʦ, ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ï ʵʪʦ çʩʦʚʦʢʫʧʥʦʩʪʴ ʣʦ-

ʛʠʯʝʩʢʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʢʦʥʢʨʝʪʥʳʭ ʩʧʦʩʦʙʦʚ 

ʧʦʜʛʦʪʦʚʢʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʙʠʨʘʪʝʣʴʥʦʡ ʢʘʤʧʘʥʠʠ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘ ʚʳʙʦ-

ʨʘʭè [3, c. 376]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʠʪʠʯʝʩʢʠʝ, ʠ ʠʭ ʙʦʣʝʝ ʯʘʩʪʥʳʡ 

ʩʣʫʯʘʡ, ʠʟʙʠʨʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ 

ʨʝʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩ ʥʘʫʯʥʳʭ 

ʧʦʟʠʮʠʡ. ʇʨʠ ʵʪʦʤ, ʢʦʥʝʯʥʦ, ʥʘʫʯʥʳʡ ʘʥʘʣʠʟ ʥʝ ʠʩʢʣʶʯʘʝʪ ʦʮʝʥʢʠ 

ʩʦʜʝʨʞʘʥʠʷ ʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʳʩʢʘʟʳʚʘʥʠʝ ʘʚʪʦʨʦʤ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʘʞʜʘʥʩʢʦʡ ʧʦʟʠ-

ʮʠʠ. 
ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʨʦʩʩʠʡʩʢʦʡ ʧʦʣʠʪʠʯʝʩʢʦʡ ʥʘʫʢʝ ʚʧʦʣʥʝ ʦʬʦʨʤʠ-

ʣʠʩʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʘ ʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚ ʧʦʣʠʪʠʢʝ: ʤʝʥʝʜʞʝʨʠʘʣʴʥʳʡ ʠ ʤʘʨʢʝʪʠʥʛʦʚʳʡ. ʉʪʦʨʦʥʥʠʢʠ ʤʝ-

ʥʝʜʞʝʨʠʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʦʣʠʪʠʢʝ ʚʠʜʷʪ ʚ ʥʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʩʫʙʲʝʢʪʘʤʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʮʝ-

ʣʝʡ. ʃʝʞʘʱʝʝ ʚ ʦʩʥʦʚʝ ʪʘʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʝ ʮʝʣʝʧʦʣʘʛʘ-

ʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʫʯʝʪ ʪʘʢʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʧʦʣʫʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʵʬʬʝʢʪʘ ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ [4, c.41]. ʇʦʩʢʦʣʴʢʫ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʘʢʪʦʨʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʷʚʣʷʶʪʩʷ ʧʘʨʪʠʠ, ʘ ʦʩʥʦʚʥʘʷ 

ʮʝʣʴ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʧʦʣʫʯʝʥʠʝ ʚʣʘʩʪʠ, ʪʦ ʧʦʣʠʪʠʯʝʩʢʠʡ ʤʝʥʝʜʞ-

ʤʝʥʪ, ʚ ʪʘʢʦʤ ʨʘʢʫʨʩʝ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ, ʧʦ ʩʫʪʠ, ʥʘʙʦʨ ʪʝʭʥʦʣʦʛʠʡ, 

ʧʨʠʟʚʘʥʥʳʭ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʝʰʝʥʠʶ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ.  

ʆʜʥʘʢʦ ʜʘʣʝʢʦ ʥʝ ʚʩʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʧʦʣʠʪʦʣʦʛʠ ʩʢʣʦʥʥʳ ʩʪʦʣʴ 

ʦʜʥʦʟʥʘʯʥʦ ʪʨʘʢʪʦʚʘʪʴ ʠ ʧʦʥʷʪʠʝ ʧʦʣʠʪʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʩʚʷ-

ʟʘʥʥʫʶ ʩ ʥʠʤ ʜʝʬʠʥʠʮʠʶ ʧʦʣʠʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. ɼʦʩʪʘʪʦʯʥʦ ʧʦ-

ʧʫʣʷʨʥʦʡ ʷʚʣʷʝʪʩʷ ʧʦʟʠʮʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʡ ʚʳʜʝʣʷʝʪʩʷ ʰʠʨʦʢʦʝ ʠ 

ʫʟʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ. ʃ.ɺ. ʉʤʦʨʛʫʥʦʚ, ʥʘʧʨʠʤʝʨ, ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʰʠʨʦ-

ʢʦʤ ʩʤʳʩʣʝ ʜʘʥʥʦʝ ʧʦʥʷʪʠʝ çʦʭʚʘʪʳʚʘʝʪ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ ʧʨʷ-

ʤʦʡ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʡ ʜʝʤʦʢʨʘʪʠʠ, ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʧʦʣʠʪʠʯʝʩʢʠ-

ʤʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʘ ʪʘʢʞʝ ʤʝʥʝʜʞʝʨʠʘʣʴʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʬʝʨʝ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; ʚ ʫʟʢʦʤ ï ʪʝʦʨʠʶ ʠ ʧʨʘʢʪʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʤʘʩ-

ʩʦʚʳʤʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʢʘʤʧʘʥʠʷʤʠ ʠ ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʚʣʠʷʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʥʘ ʛʦʩʫʜʘʨʩʪʚʦè[5,c.6]. 
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ɼʀʅɸʄʀʂɸ  PR-ɸʂʊʀɺʅʆʉʊʀ ʄɸɻɸɿʀʅɸ  ʆɼɽɾɼʓ  

"Z OLLA " ʅɸ  ʉɸʄɸʈʉʂʆʄ ʈʓʅʂɽ 

 

ʈʘʟʚʠʪʠʝ PR-ʫʩʣʫʛ ʩʪʘʣʦ ʥʝʧʨʝʜʚʟʷʪʦʡ ʥʫʞʜʦʡ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚ-

ʣʝʥʘ ʘʢʪʠʚʠʟʘʮʠʝʡ ʥʘʩʪʦʷʱʝʛʦ ʩʝʢʪʦʨʘ ʨʳʥʢʘ, ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʝ-

ʜʝʣʴʥʦ ʙʦʣʴʰʦʛʦ ʠ ʯʝʪʢʦʛʦ ʫʯʝʪʘ ʟʘʧʨʦʩʦʚ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʞʝʣʘʥʠʝʤ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠʤʝʪʴ ʜʦʩʪʦʡʥʳʡ ʠʤʠʜʞ ʠ ʨʝʧʫʪʘʮʠʶ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʧʦʯʪʠ ʢʘʞʜʘʷ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʢʨʫʧʥʘʷ ʢʦʤʧʘʥʠʷ 

ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʦʝ PR-ʧʦʜʨʘʟʜʝʣʝʥʠʝ. 

ʂ ʢʦʤʧʝʪʝʥʮʠʷʤ PR-ʧʨʦʜʚʠʞʝʥʠʷ ʬʠʨʤʳ ʦʪʥʦʩʷʪʩʷ ʚʦʧʨʦʩʳ ʘʥʘ-

ʣʠʟʘ ʦʪʥʦʰʝʥʠʡ ʬʠʨʤʳ ʩ ʨʘʟʥʳʤʠ ʛʨʫʧʧʘʤʠ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ ʤʥʝ-

ʥʠʡ ʣʶʜʝʡ ʧʦ ʧʦʚʦʜʫ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ [1, ʩ.83]. 

ʃʶʙʘʷ ʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʨʳʥʢʘ, ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ, ʨʳʥʢʘ ʦʜʝʞʜʳ. ʆʪʤʝʪʠʤ, ʯʪʦ ʤʘʛʘʟʠʥ ʦʜʝʞʜʳ çZollaè 

ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʢʫʨʝʥʪʦʚ.  
ɺʳʜʝʣʷʶʪ ʜʚʝ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʦʤʧʘʥʠʠ 

ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ - ʵʪʦ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʨʝʩʫʨʩʘʭ (ʙʦʣʝʝ 

ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ, ʥʠʟʢʠʝ ʮʝʥʳ ʠ ʜʨ.) ʠ ʧʨʝʚʦʩʭʦʜʩʪʚʦ ʚ ʜʝʪ̫ʝʣʴʥʦʩʪʠ 

(ʩʚʷʟʘʥʥʦ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʚʠʜʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʨʘʙʦʪʦʡ ʚʩʝʭ ʝʝ ʩʣʫʞʙ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦ-

ʩʪʴʶ). 

ʉʯʠʪʘʝʤ ʚʘʞʥʳʤ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ PR-ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪ.ʢ. ʠʥ-

ʩʪʨʫʤʝʥʪʳ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʦʯʝʥʴ ʨʘʟʥʦʦʙʨʘʟʥʳ ʠ ʩʧʦʩʦʙʥʳ 

ʧʦʩʪʦʷʥʥʦ ʚʣʠʷʪʴ ʥʘ ʧʦʢʫʧʘʪʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʷ ʬʠʨʤʝ ʫʟʥʘʚʘʝʤʦʩʪʴ ʠ 

ʧʨʠʙʳʣʴ. 

ʉʫʱʝʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʷʷ ʠ ʚʥʝʰʥʷʷ ʨʝʢʣʘʤʘ [2, ʩ.67].  

ʂ ʚʥʝʰʥʝʡ ʨʝʢʣʘʤʝ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪ ʚʳʚʝʩʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʨʝ-

ʢʣʘʤʥʳʡ ʱʠʪ, ʚ ʨʘʟʥʳʭ ʯʘʩʪʷʭ ʛʦʨʦʜʘ, ʨʝʢʣʘʤʫ ʥʘ ʪʦʨʛʦʚʳʭ ʮʝʥʪʨʘʭ ʠ 
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ʚ ʤʝʪʨʦ, ʘ ʪʘʢʞʝ ʚ ʩʨʝʜʩʪʚʘʭ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ ʧʨʠʚʣʝʯʝʥʠʷ 

ʚʥʠʤʘʥʠʷ ʧʦʩʝʪʠʪʝʣʝʡ ʚ ʚʝʯʝʨʥʝʝ ʚʨʝʤʷ ʚʳʚʝʩʢʠ ʠ ʱʠʪʳ ʦʩʥʘʱʝʥʳ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʥʝʦʥʦʚʳʤʠ ʣʘʤʧʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ ʨʝʢʣʘʤʳ ʚ ʉʄʀ ʧʨʠ-

ʤʝʥʷʶʪ ʨʝʢʣʘʤʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʚ ʛʘʟʝʪʘʭ, ʥʘ ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʠ.  

ʂ ʩʨʝʜʩʪʚʘʤ ʚʥʫʪʨʝʥʥʝʡ ʨʝʢʣʘʤʳ ʦʪʥʦʩʷʪ ʠʥʪʝʨʴʝʨ ʤʘʛʘʟʠʥʘ, 

ʬʦʨʤʫ ʧʝʨʩʦʥʘʣʘ.  

ɺ ʩʚʦʠʭ ʨʝʢʣʘʤʥʳʭ ʮʝʣʷʭ ʤʘʛʘʟʠʥ çZollaè ʠʩʧʦʣʴʟʫʝʪ ʨʝʢʣʘʤʥr ʝ 

ʚʳʚʝʩʢʠ, ʨʝʢʣʘʤʥʳʝ ʨʦʣʠʢʠ ʥʘ ʨʘʜʠʦ ʠ ʊɺ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʱʘʝʪʩ ̫ʨʝ-

ʢʣʘʤʘ ʚ ʛʣʷʥʮʝʚʳʭ ʞʫʨʥʘʣʘʭ. 

ʈʝʢʣʘʤʥʘʷ ʚʳʚʝʩʢʘ ʩʦʜʝʨʞʠʪ ʬʠʨʤʝʥʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʤʘʛʘʟʠʥʘ, 

ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʥʦʚʦʛʦ ʩʚʝʯʝʥʠʷ. 

ʈʝʢʣʘʤʥʳʡ ʨʦʣʠʢ ʥʘ ʊɺ ʠ ʨʘʜʠʦ ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʩʝʡ 

ʩʝʪʠ ʤʘʛʘʟʠʥʦʚ, ʠʥʬʦʨʤʠʨʫʝʪ ʧʦʢʫʧʘʪʝʣʝʡ ʦ ʥʦʚrʭ ʢʦʣʣʝʢʮʠʷʭ ʠ ʨʘʩ-

ʧʨʦʜʘʞʘʭ. ʈʝʢʣʘʤʘ ʚ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʷʭ ʪʘʢʞʝ ʠʥʬʦʨʤʠʨʫʝʪ ʧʦʢʫʧʘ-

ʪʝʣʝʡ ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʦʡ ʢʦʣʣʝʢʮʠʠ ʠʣʠ ʥʘʯʘʣʝ ʨʘʩʧʨʦʜʘʞʠ. ɼʣʷ 

ʨʝʢʣʘʤʳ ʚ ʞʫʨʥʘʣʘʭ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʝ ʞʫʨʥʘʣʳ, ʢʘʢ çCosmopolitanè ʠ çGlamourè.  

ʂʦ ʚʩʝʤʫ ʧʨʦʯʝʤʫ, ʚʝʜʝʪʩʷ ʘʢʪʠʚʥʘʷ ʨʝʢʣʘʤʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʀʥʪʝʨʥʝʪʝ, ʢʦʪʦʨʘʷ ʧʨʠʚʣʝʢʘʝʪ ʦʩʥʦʚʥʫʶ ʮʝʣʝʚʫʶ ʘʫʜʠʪʦʨʠʶ ʤʦʣʦ-

ʜʝʞʴ. 

ʊʘʢʞʝ ʨʫʢʦʚʦʜʩʪʚʦ ʢʦʤʧʘʥʠʠ ʥʝ ʟʘʙʳʚʘʝʪ ʚʝʩʪʠ ʭʦʨʦʰʫʶ ʢʦʨʧʦ-

ʨʘʪʠʚʥʫʶ ʧʦʣʠʪʠʢʫ. ʊʘʢ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʷʪʩʷ ʢʦʥʢʫʨʩʳ ʜʣʷ ʩʦ-

ʪʨʫʜʥʠʢʦʚ, ʮʝʨʝʤʦʥʠʠ ʥʘʛʨʘʞʜʝʥʠʷ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 2015-2016 ʛʛ. ʠʟ-ʟʘ ʢʨʠʟʠʩʥʦʡ ʩʠʪʫʘʮʠʠ ʥʘ 

ʨʳʥʢʝ, ʘʢʪʠʚʥʦʩʪʴ ʤʘʛʘʟʠʥʘ ʩʠʣʴʥʦ ʫʧʘʣʘ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʥʠʞʝʥʠʶ 

ʧʨʠʙʳʣʠ ʚʩʝʛʦ ʙʨʝʥʜʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʚ PR-ʜʝʷʪʝʣʴʥʦʩʪʴ ʤʘʛʘʟʠʥʘ ʦʜʝʞʜʳ 

çZollaè, ʩʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʙʨʝʥʜ ʫʜʝʣʷʝʪ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ ʨʝʢʣʘʤʥʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, PR-ʘʢʪʠʚʥʦʩʪʴ ʬʠʨʤʳ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ ʠ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʪʘʢʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʘʙʣʠʢ 

ʨʠʣʝʡʰʥʟ ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʈɸɿʈɸɹʆʊʂɸ ʊɽʄɸʊʀʏɽʉʂʀʍ ʄɽʈʆʇʈʀʗʊʀʁ ɺ ʈɸʄʂɸʍ 

PR-ʇʈʆɼɺʀɾɽʅʀʗ ɺʋɿɸ   

(ʅɸ ʇʈʀʄɽʈɽ  çɼɽʅʔ  ʈɸɼʀʆè ʇɻʋʊʀ) 

 

ʉʧʝʮʠʘʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʛʨʫʧʧʫ PR-ʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʚʥʫʰʠʪʝʣʴʥʳʭ ʧʦʚʦʜʦʚ (ʥʦʚʦʩʪʝʡ, ʩʝʥʩʘʮʠʡ), ʢʦʪʦʨʳʝ 

ʩʤʦʛʫʪ ʟʘʠʥʪʝʨʝʩʦʚʘʪʴ ʉʄʀ ʠ ʦʙʝʩʧʝʯʠʪʴ ʢʦʤʧʘʥʠʶ ʧʦʟʠʪʠʚʥʳʤʠ 

ʞʫʨʥʘʣʠʩʪʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʦ ʥʝʡ ʠ ʝʝ ʧʨʦʜʫʢʪʘʭ. 

ʂʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʨʝʢʣʘʤʳ ʚʳʙʠʨʘʶʪʩʷ, ʠʩʭʦʜʷ ʠʟ ʩʧʝʮʠʬʠʢʠ ʦʙ-

ʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʟʘʚʝʜʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʠʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ 

[1, ʩ.12]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʫʩʣʫʛ ʚʳʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʘʨʛʫʤʝʥʪʳ ʚ ʨʝʢʣʘʤʝ: 

ï ʕʢʦʥʦʤʠʯʝʩʢʠʝ ï ʨʘʟʤʝʨʳ ʩʪʠʧʝʥʜʠʠ, ʙʝʩʧʣʘʪʥʳʡ ʠʣʠ ʯʘ-

ʩʪʠʯʥʦ ʧʣʘʪʥʳʡ ʭʘʨʘʢʪʝʨ ʦʙʫʯʝʥʠʷ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʴʛʦʪ ʠ ʪ.ʧ. 

ï ʉʦʮʠʘʣʴʥʳʝ ï ʧʨʝʩʪʠʞ ʠ ʨʝʧʫʪʘʮʠʷ ʚʫʟʘ ʠ ʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ï ʀʥʥʦʚʘʮʠʦʥʥʳʝ ï ʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʚʳʙʦʨʘ ʧʨʦ-

ʛʨʘʤʤ ʦʙʫʯʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʥʦʚʳʭ ʤʝʪʦʜʠʢ ʠ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ. 

ï ʃʠʯʥʦʩʪʥʳʝ ï ʚʦʟʤʦʞʥʦʩʪʴ ʣʠʯʥʦʩʪʥʦʛʦ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʨʦʩʪʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʠ ʜʨ. 

ʆʪ ʨʝʢʣʘʤʥʳʭ ʘʨʛʫʤʝʥʪʦʚ ʟʘʚʠʩʠʪ ʚʳʙʦʨ ʨʝʢʣʘʤʥʳʭ ʩʨʝʜʩʪʚ. 

ʊʝʤʘʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 

ʩʨʝʜʩʪʚʦʤ ʧʨʦʜʚʠʞʝʥʠʷ ʚʫʟʘ [2, ʩ.5]. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ: 

ï ʧʨʠʝʤʥʘʷ ʢʦʤʠʩʩʠʷ; 

ï ʜʝʥʴ ʦʪʢʨʳʪʳʭ ʜʚʝʨʝʡ; 

ï ʚr ʩʪʘʚʢʠ; 

ï ʥʘʫʯʥʳʝ ʢʦʥʬʝʨʝʥʮʠʠ; 

ï ʧʨʝʟʝʥʪʘʮʠʠ; 

ï ʚʩʪʨʝʯʠ ʚʳʧʫʩʢʥʠʢʦʚ; 

ï ʙʁʠʣʝʠ; 

ï ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʧʨʘʟʜʥʠʢʠ ʠ ʜʨ. 

ʇʦʜʦʙʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʮʝʣʷʤʠ, ʢʦ-

ʪʦʨʳʝ ʦʨʛʘʥʠʟʘʮʠʷ ʩʪʨʝʤʠʪʩʷ ʚʳʧʦʣʥʠʪʴ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʚʣʝʯʝ-

ʥʠʝ ʚʥʠʤʘʥʠʷ ʦʙʱʝʩʪʚʘ ʠ ʉʄʀ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʬʠʨʤʳ, ʬʦʨʤʠʨʦʚʘʥʠʝ 
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ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʝ ʠʤʠʜʞʘ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʝʡ, ʧʦ-

ʣʫʯʝʥʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʪ.ʧ. 

ʈʘʩʩʤʦʪʨʠʤ ʘʣʛʦʨʠʪʤ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʦʙʳʪʠʷ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʡ. 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʝʣʝʚʦʡ ʘʫʜʠʪʦʨʠʠ. 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʚʠʜʘ ʩʧʝʮʩʦʙʳʪʠʷ. 

4. ʈʘʟʨʘʙʦʪʢʘ ʢʦʥʮʝʧʮʠʠ. 

5. ɹʶʜʞʝʪʠʨʦʚʘʥʠʝ. 

6. ʆʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʫʯʘʩʪʥʠʢʘʤʠ ʠ ʧʘʨʪʥʝʨʘʤʠ ʤʝ-

ʨʦʧʨʠʷʪʠʷ. 

ʈʝʟʶʤʠʨʫʷ ʚʩʝ ʚʳʰʝʩʢʘʟʘʥʥʦʝ, ʥʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʚ ʧʨʦ-

ʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩʪʘʣʦ ʷʩʥʦ, 

ʯʪʦ ʧʦʜʦʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʝʱʝ ʦʜʥʠʤ PR-ʠʥʩʪʨʫʤʝʥʪʦʤ, ʢʦ-

ʪʦʨʳʡ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʫʟʥʘʚʘʝʤʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʤʥʝʥʠʷ ʚ ʩʚʦʶ ʧʦʣʴʟʫ. ʊʘʢ-

ʞʝ ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʚʫʟʳ, ʧʨʦʜʚʠʛʘʷ ʩʚʦʠ ʫʩʣʫʛʠ ʩʨʝʜʩʪʚʘʤʠ ʩʚʷʟʝʡ 

ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʩʦʙʪrʠʷ ʜʣʷ ʫʢʨʝʧʣʝʥʠʷ 

ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʐʘʭʨʠʤʘʥʴʷʥ, ʀ. ʄʘʨʢʝʪʠʥʛ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ [ʊʝʢʩʪ] / ʀ. 

ʐʘʭʨʠʤʘʥʴʷʥ // ʄʘʨʢʝʪʠʥʛ. - 2003. - ˉ 1. - ʉ. 11-15 

2. ʉʘʛʠʥʦʚʘ, ʆ. ɺ. ʄʘʨʢʝʪʠʥʛ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ [ʊʝʢʩʪ] / ʆ. ɺ. 

ʉʘʛʠʥʦʚʘ // ʄʘʨʢʝʪʠʥʛ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. - 2009. - ˉ1. - ʉ. 3-8 

 

 

ʄʝʜʣʷʨʩʢʠʡ ɹ.ʉ. 

ʈʫʢ.  ʧʨʦʬ. ʢʘʬ. ʉʆ ɼʦʙʨʦʟʨʘʢʦʚʘ ɻ.ɸ. 

 

ʂʆʄʄʋʅʀʂɸʎʀʀ ɺ ʉɺʗɿʗʍ ʉ ʆɹʑɽʉʊɺɽʅʅʆʉʊʔʖ 

 

ʂʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʚʷʟʷʭ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʠʛʨʘʶʪ ʢʣʶʯʝʚʫʶ 

ʨʦʣʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʢʦʤʧʘʥʠʠ ʩ ʚʥʝʰʥʝʡ 

ʩʨʝʜʦʡ. ʀʩʧʦʣʴʟʫʷ ʠʭ, ʢʦʤʧʘʥʠʷ ʤʦʞʝʪ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʠʤʠʜʞ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʩʚʦʠ ʚʥʝʰʥʠʝ ʦʪʥʦʰʝʥʠʷ. ʂʦʛʜʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʪʦ ʦʩʦʙʦ ʧʨʠʩʪʘʣʴ-

ʥʦʝ ʚʥʠʤʘʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʝʝ ʩʚʷʟʷʤ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʧʨʠʤʝʥʷʶ-

ʱʠʤʩʷ ʢʦʤʤʫʥʠʢʘʮʠʷʤ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʚʩʝʡ ʢʦʤʤʫʥʠʢʘʪʠʚʥʦʡ 

ʩʪʨʘʪʝʛʠʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʤʦʜʝʣʠ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʧʨʘʢʪʠʢʝ 

PR, ʚʳʜʝʣʷʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʚʘʨʠʘʥʪʘ. ʆʥʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʧʦʪʦʢʦʚ (ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʦʙʱʝʩʪʚʝʥʥʦ-
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ʩʪʠ ʠ ʥʘʦʙʦʨʦʪ) ʠ ʧʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʫʯʠʪʳʚʘʝʤʳʭ ʠʥʪʝʨʝʩʦʚ 

(ʚʢʣʶʯʝʥʳ ʣʠ ʠʥʪʝʨʝʩʳ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ). 

    1. ʄʦʜʝʣʴ ʧʨʝʩʩ-ʘʛʝʥʪʩʪʚʘ, ʠʣʠ ʤʦʜʝʣʴ ʧʘʙʣʠʩʠʪʠ. ʆʥʘ ʚʦʟʥʠʢ-

ʣʘ ʚ ʩʝʨʝʜʠʥʝ XIX ʚ. ʕʪʘ ʤʦʜʝʣʴ ʦʪʣʠʯʘʝʪʩʷ ʦʜʥʦʩʪʦʨʦʥʥʠʤ, ʤʘʥʠʧʫ-

ʣʷʪʦʨʩʢʠʤ ʧʦʜʭʦʜʦʤ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ, ʚ ʦʩʥʦʚʥʦʤ, ʥʘ ʧʨʦʧʘʛʘʥʜʠʩʪ-

ʩʢʠʝ ʤʝʪʦʜʳ. ʇʨʝʩʩ-ʘʛʝʥʪʩʪʚʘ ʚ ʵʪʦʡ ʤʦʜʝʣʠ ʥʝ ʩʚʷʟʳʚʘʶʪ ʩʝʙʷ ʦʙʷʟʘ-

ʪʝʣʴʩʪʚʘʤʠ ʜʘʚʘʪʴ ʧʦʣʥʫʶ ʠ ʦʙʲʝʢʪʠʚʥʫʶ ʢʘʨʪʠʥʫ ʦʙʲʝʢʪʘ (ʪʦʚʘʨʘ, 

ʫʩʣʫʛʠ, ʧʨʦʝʢʪʘ). ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʪʦʢ ʠʜʝʪ ʣʠʰʴ ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʢ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʅʳʥʝ ʵʪʘ ʤʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 15% ʧʨʘʢ-

ʪʠʢʠ PR, ʧʨʠʯʝʤ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʦʪʩʫʪʩʪʚʫʝʪ ʚ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʬʝʨʝ ʠ 

ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʠʟʥʝʩʝ. 

    2. ʄʦʜʝʣʴ ʦʙʱʝʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɺʦʟʥʠʢʣʘ ʚ ʉʐɸ ʚ 

ʥʘʯʘʣʝ XX ʚ. ɽʝ ʛʣʘʚʥʳʝ ʯʝʨʪʳ ï ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʝ-

ʣʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʩʦʦʙʱʝʥʠʡ. ʇʨʝʩʩʘ ʠ 

ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʤʧʘʥʠʡ ʦʩʦʟʥʘʣʠ, ʯʪʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʦʙʱʝʩʪʚʘ 

ʥʘ ʜʝʤʦʢʨʘʪʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʥʝʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʥʝ ʜʦʚʦʜʠʪʴ ʧʨʘʚʜʠ-

ʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʦ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ PR ʩʪʘʣʘ ʦʧʨʝ-

ʜʝʣʷʪʴʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʦʪʟʳʚʦʚ ʦ ʢʦʤʧʘʥʠʠ ʚ ʉʄʀ. 

ɹʦʣʴʰʝ ʚʥʠʤʘʥʠʷ ʩʪʘʣʦ ʫʜʝʣʷʪʴʩʷ ʚʥʫʪʨʠʢʦʨʧʦʨʘʪʠʚʥʦʤʫ PR ʠ ʩʦʟʜʘ-

ʥʠʶ ʠʤʠʜʞʘ ʬʠʨʤʳ, ʨʝʡʪʠʥʛʘʤ ʠ ʪ.ʜ. ʆʜʥʘʢʦ ʧʨʦʮʝʩʩ ʢʦʤʤʫʥʠʢʘʮʠʠ 

ʦʩʪʘʣʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʜʥʦʩʪʦʨʦʥʥʠʤ: ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʦʙʱʝ-

ʩʪʚʝʥʥʦʩʪʠ. ɺ ʥʘʰʠ ʜʥʠ ʵʪʘ ʤʦʜʝʣʴ ʩʦʩʪʘʚʣʷʝʪ 45ï50% ʧʨʘʢʪʠʢʠ PR ʠ 

ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʠ ʥʝʢʦʤ-

ʤʝʨʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. 

    3. ɼʚʫʩʪʦʨʦʥʥʷʷ ʘʩʠʤʤʝʪʨʠʯʥʘʷ ʤʦʜʝʣʴ. ʇʦʷʚʠʣʘʩʴ ʚ 20-ʭ ʛʛ. 

XX ʚ., ʢʦʛʜʘ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʘʙʣʠʢ ʨʠʣʝʡʰʥʟ ʩʪʘʣʘ ʚʢʣʶʯʘʪʴʩʷ ʢʦʥ-

ʮʝʧʮʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ï ʦʪ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʢ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥʘ ʦʩʥʦ-

ʚʘʥʘ ʥʘ ʠʟʫʯʝʥʠʠ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʠʥʪʝʨʝʩʦʚ, ʫʩʪʘʥʦʚʦʢ ʘʫʜʠʪʦʨʠʠ ʩ ʮʝ-

ʣʴʶ ʠʭ ʠʟʤʝʥʝʥʠʷ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʩʪʘʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʦʜʳ 

ʩʦʮʠʦʣʦʛʠʠ ʠ ʧʩʠʭʦʣʦʛʠʠ. ʆʜʥʘʢʦ ʚ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʥʘʣʠʮʦ ʘʩʠʤʤʝʪ-

ʨʠʷ: ʠʥʪʝʨʝʩʳ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʫʯʠʪʳʚʘʶʪʩʷ ʦʜʥʦʙʦʢʦ, ʘ ʦʙʨʘʪʥʘʷ 

ʩʚʷʟʴ ʥʫʞʥʘ ʣʠʰʴ ʜʣʷ ʤʘʥʠʧʫʣʷʪʠʚʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʉʝʡʯʘʩ ʦʥʘ ʧʨʠ-

ʤʝʥʷʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 20% ʧʨʘʢʪʠʢʠ PR, ʦʩʦʙʝʥʥʦ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ. 

    4. ɼʚʫʩʪʦʨʦʥʥʷʷ ʩʠʤʤʝʪʨʠʯʥʘʷ ʤʦʜʝʣʴ. ɺʦʟʥʠʢʣʘ ʚ 60ï 

70-ʭ ʛʛ. XX ʚ. ɺ ʥʝʡ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʠ çʠʟ ʦʨʛʘʥʠʟʘʮʠʠè ʠ 

çʚʦʚʥʫʪʨʴ ʦʨʛʘʥʠʟʘʮʠʠè ʩʦʚʝʨʰʝʥʥʦ ʨʘʚʥʦʧʨʘʚʥʳ. ʕʪʦ ʤʦʜʝʣʴ ʜʠʘʣʦ-

ʛʘ. ɿʜʝʩʴ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʠʥʬʦʨʤʠʨʫʝʪʩʷ, ʥʦ ʠ ʩʘʤʘ ʦʨʛʘʥʠ-

ʟʘʮʠʷ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚ ʩʪʦʨʦʥʫ ʠʟʤʝʥʝʥʠʷ ʧʨʠʥʮʠʧʦʚ ʠ ʧʨʠʦʨʠʪʝʪʦʚ, 

ʝʩʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʧʘʨʘʤʝʪʨʳ ʝʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝ ʫʩʪʨʘʠʚʘʶʪ ʦʙʱʝ-

ʩʪʚʝʥʥʦʩʪʴ. ɽʝ ʛʣʘʚʥʳʝ ʧʨʠʥʮʠʧʳ: 
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    Å ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʠ ʧʘʨʪʥʝʨʩʪʚʦ ʩ ʦʙʲʝʢʪʦʤ ʚʣʠʷʥʠʷ; 

    Å ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʯʝʪ ʠʥʪʝʨʝʩʦʚ ʠ ʤʦʪʠʚʘʮʠʠ ʵʪʦʛʦ ʦʙʲʝʢʪʘ; 

    Å ʚʦʟʨʘʩʪʘʶʱʘʷ ʨʦʣʴ ʵʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʙ-

ʱʝʩʪʚʝʥʥʦʩʪʴʶ; 

    Å ʦʪʢʘʟ ʦʪ ʥʘʚʷʟʯʠʚʦʡ ʧʨʦʧʘʛʘʥʜʳ, ʬʘʣʴʩʠʬʠʢʘʮʠʠ, ʦʙʤʘʥʘ. 

    ʋʜʝʣʴʥʳʡ ʚʝʩ ʵʪʦʡ ʤʦʜʝʣʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʧʨʘʢʪʠʢʝ PR ʩʦʩʪʘʚ-

ʣʷʝʪ ʧʨʠʤʝʨʥʦ 15% ʠ ʧʦʩʪʦʷʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʊʨʘʥʩʧʘʨʝʥʪʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʉʝʪʠ ʘʧʨʠʦʨʠ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʢʦʣʣʝʢʪʠʚʥʦʡ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʚ ʩʬʝʨʝ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʪʨʝʙʫʝʪ ʦʪ ʥʠʭ ʨʘʚʥʦʡ 

ʦʪʢʨʳʪʦʩʪʠ, ʧʨʝʜʝʣʴʥʦʡ ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʠ, ʢʦʨʨʝʢʪʥʦʩʪʠ, ʠʩʢʨʝʥʥʦ-

ʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʘ ʜʦʣʞʥʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʪʴ ʢʨʠʪʝʨʠʠ ʠʥʩʪʠ-

ʪʫʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦʡ ʦʪʚʝʪʩʪʚʝʥ-

ʥʦʩʪʠ ʢʘʞʜʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʦʪʨʘʩʣʠ ʚ ʮʝʣʦʤ. 

ʉʚʦʙʦʜʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʛʣʦʙʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʜʝʣʘʝʪ ʧʨʦʙʣʝʤʘ-

ʪʠʯʥʳʤ ʦʬʠʮʠʘʣʴʥʦʝ ʧʨʘʚʦʚʦʝ ʠ ʵʪʠʯʝʩʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʧʦʪʦʢʦʚ 

ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʢʘʯʝ-

ʩʪʚʝ ʠʥʪʝʨʥʝʪ-ʢʦʤʤʫʥʠʢʘʮʠʠ, ʥʦ ʠ ʥʘ ʦʬʣʘʡʥʦʚʳʭ ʢʦʤʤʫʥʠʢʘʮʠ̫ ʭ. 

ʆʧʪʠʤʘʣʴʥʳʤ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʩʪʘʪʴ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʝ, 

ʚ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ, ʥʝʩʦʤʥʝʥʥʦ, ʜʦʣʞʥʳ ʧʨʠʥʠʤʘʪʴ ʫʯʘʩʪʠʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʳ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

ʈʝʘʣʠʟʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʩʚʦʙʦʜʳ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʦʠʩʢʘ ʠ ʚʳ-

ʙʦʨʘ ʠʥʬʦʨʤʘʮʠʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʝʛʦ ʟʘʠʥʪʝʨʝʩʦʚʘʥ-

ʥʦʩʪʠ ʠ ʚʦʚʣʝʯʝʥʥʦʩʪʠ; ʠʪʦʛʦʚʳʡ ʚʳʙʦʨ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʪʨʘʞʘʝʪ ʥʝ 

ʪʦʣʴʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʙʦʣʝʝ ʚʳʩʦ-

ʢʫʶ ʩʪʝʧʝʥʴ ʜʦʚʝʨʠʷ ʢ ʥʝʡ (ʢʦʤʤʫʥʠʢʘʥʪ ʩʜʝʣʘʣ ʚʳʙʦʨ ʩʘʤʦʩʪʦʷʪʝʣʴ-

ʥʦ) ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʣʦʷʣʴʥʦʩʪʴ ʢ ʠʩʪʦʯʥʠʢʫ. ʇʦʜʦʙ-

ʥʘʷ ʩʭʝʤʘ ʦʧʪʠʤʘʣʴʥʘ ʜʣʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʚʷʟʝʡ ʩ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

ʆʪʢʨʳʪʳʡ ʩʚʦʙʦʜʥʳʡ ʜʦʩʪʫʧ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʜʘʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʤʘʩʩʦʚʳʭ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʪʝʨʘʢʮʠʡ ʚʩʝʭ ʫʨʦʚʥʝʡ 

ʚʦʚʣʝʯʝʥʠʷ, ʚʠʜʦʚ, ʬʦʨʤʘʪʦʚ. 

ɼʦʩʪʫʧʥʦʩʪʴ ʚ ʨʝʞʠʤʝ 24/7/365 ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʷʝʪ ʧʘʨʘ-

ʤʝʪʨʳ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʚʷʟʷʤ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ 

ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʉʝʪʠ ʧʦʩʪʦʷʥʥʦ ʠ ʪʨʝʙʫʝʪ ʪʦʛʦ ʞʝ ʦʪ ʩʚʦ-

ʠʭ ʧʘʨʪʥʝʨʦʚ ʧʦ ʢʦʤʤʫʥʠʢʘʮʠʠ. 

ɺʠʨʪʫʘʣʴʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʥʪʦʚ ʠ ʉʝʪʠ ʢʘʢ ʩʬʝʨʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʪʨʫʜʥʷʝʪ ʜʦʩʪʠʞʝʥʠʝ ʨʝʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʠʟʤʝʨʝʥʠʝ ʢʦʪʦʨʦʛʦ ʚʩʝʛʜʘ ʚʝʜʝʪʩʷ ʚ 

ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʊʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʨʝʘʣʴʥʦʛʦ ʢʦʤʤʫʥʠʢʘʥʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʚʦʟʤʦʞʥʳʤ, 
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ʠ ʩʦʟʜʘʥʠʝ ʯʝʪʢʦ ʩʬʦʢʫʩʠʨʦʚʘʥʥʦʡ ʥʘ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʷʭ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʘʧʨʠʦʨʠ ʥʝʨʝʘʣʠʟʫʝʤʦ. ʈʝʰʝʥʠʝʤ ʤʦʞʝʪ ʩʪʘʪʴ ʪʠ-

ʨʘʞʠʨʦʚʘʥʠʝ ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʠʩʭʦʜʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ 

ʚʠʨʪʫʘʣʴʥʦʛʦ ʫʯʘʩʪʥʠʢʘ, ʩ ʫʯʝʪʦʤ ʢʘʞʜʦʛʦ çʧʨʦʬʠʣʷè, ʯʪʦ ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʫʩʣʦʞʥʷʝʪ ʟʘʜʘʯʠ ʩʧʝʮʠʘʣʠʩʪʘ ʧʦ ʩʚʷʟʷʤ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. URL: http://www.pr-club.com/pr_lib/pr_raboty/earlier/techn_15.htm 

2. URL: http://www.provisor.com.ua/archive/2008/N23/meglk_238.php 

 

 

ʃʦʶʢ ʊ.ʄ. 

ʈʫʢ. ʧʨʦʬ. ʢʘʬ. ʉʆ ɼʦʙʨʦʟʨʘʢʦʚʘ ɻ.ɸ. 

 

ʆʈɻɸʅʀɿɸʎʀʗ ʈɸɹʆʊʓ ʆʊɼɽʃɸ ʈɽʂʃɸʄʓ  

 (ʅɸ ʇʈʀʄɽʈɽ ʆʆʆ çɸʣʴʬʘʇʘʢè) 

 

ʆʜʥʦʡ ʠʟ ʟʘʜʘʯ ʚ ʨʝʢʣʘʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʦʟʥʘʢʦʤʣʝʥʠʝ 

ʩ ʥʦʚʳʤʠ ʨʝʢʣʘʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚ ʮʝʣʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ, ʢʦʪʦ-

ʨʳʝ ʫʚʝʣʠʯʠʚʘʣʠ ʙʳ ʦʙʣʘʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ, ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠ ʦʢʫʧʘʝ-

ʤʦʩʪʴ ʨʝʢʣʘʤʳ. ʉʘʤʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʙʫʜʝʪ ʪʘ ʨʝʢʣʘʤʘ, ʚ ʢʦʪʦʨʫʶ ʙʳʣʠ 

ʩʜʝʣʘʥʳ ʥʘʠʙʦʣʴʰʠʝ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʜʫʭʦʚʥʳʝ ʚʣʦʞʝʥʠʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʟʤʝʱʝʥʠʠ ʨʝʢʣʘʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʢʘʞʜʦʝ ʠʟ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʤʝʝʪ ʩʚʦʡʩʪʚʝʥʥʦʝ ʪʦʣʴʢʦ 

ʝʤʫ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʦʙʱʝ-

ʩʪʚʝʥʥʳʭ ʛʨʫʧʧ, ʧʦʵʪʦʤʫ ʨʝʢʣʘʤʦʜʘʪʝʣʴ ʠ ʘʛʝʥʪʩʪʚʦ ʜʦʣʞʥʳ ʧʣʘʥʠʨʦ-

ʚʘʪʴ, ʢʘʢʦʝ ʉʄʀ ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʨʠʚʣʝʯʝʥʠʷ ʧʦʢʫʧʘʪʝʣʝʡ, 

ʥʘʤʝʯʝʥʥʳʭ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʨʝʢʣʘʤʳ. ʇʦʩʣʝ ʵʪʦʛʦ ʟʘʜʘʯʝʡ ʣʠʮʘ, 

ʧʣʘʥʠʨʫʶʱʝʛʦ ʨʘʙʦʪʫ ʩʦ ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʷʚʣʷʝʪʩʷ 

ʚʳʙʦʨ ʪʘʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʪʝʣʝʧʨʦʛʨʘʤʤ, ʛʘʟʝʪ ʠ ʪ.ʜ., ʢʦʪʦʨʳʝ ʧʦʟʚʦ-

ʣʠʣʠ ʙʳ ʜʦʩʪʠʯʴ ʞʝʣʘʝʤʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦ-

ʙʦʤ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʧʦ ʪʝʤʝ çʆʨʛʘʥʠʟʘʮʠʷ ʨʘ-

ʙʦʪʳ ʦʪʜʝʣʘ ʨʝʢʣʘʤʳè, ʤʳ ʠʟʫʯʠʣʠ ʩʦʩʪʦʷʥʠʝ ʜʝʣ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʨʝ-

ʢʣʘʤʳ ʚ ʬʠʨʤʝ çɸʣʴʬʘʇʘʢè (ʋʬʘ). ɼʝʷʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʝʢʣʘʤʳ ʠ ʨʝʟʝʨʚʦʚ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʪʨʘʯʠ-

ʚʘʝʤʳʭ ʥʘ ʥʝʝ ʩʨʝʜʩʪʚ.  

ʂʦʤʧʘʥʠʷ çɸʣʴʬʘʇʘʢè ʧʨʦʠʟʚʦʜʠʪ, ʠ ʨʝʘʣʠʟʫʝʪ ʫʧʘʢʦʚʦʯʥʳʝ ʤʘ-

ʪʝʨʠʘʣʳ ʦʧʪʦʤ. ɻʣʘʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʢʦʤʧʘʥʠʠ: ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʛʜʘ 

ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʣʦʞʠʪʴ ʮʝʥʫ ʥʠʞʝ ʢʦʥʢʫʨʝʥʪʦʚ. ɼʦʩʪʠʛʘʝʪ-

http://www.pr-club.com/pr_lib/pr_raboty/earlier/techn_15.htm
http://www.provisor.com.ua/archive/2008/N23/meglk_238.php


47 

 

ʩʷ ʵʪʦ ʟʘ ʩʯʝʪ ʧʨʷʤʳʭ ʢʦʥʪʨʘʢʪʦʚ ʩ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ. ʂʦʤʧʘʥʠʷ çɸʣʴ-

ʬʘʇʘʢè ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʩʥʘʙʞʘʝʪ ʢʘʢ ʢʦʥʝʯʥʳʭ ʧʦʪʨʝ-

ʙʠʪʝʣʝʡ, ʪʘʢ ʠ ʦʧʪʦʚʳʝ ʢʦʤʧʘʥʠʠ. ʅʘ ʩʘʡʪʝ ʨʘʟʤʝʱʝʥ ʰʠʨʦʢʠʡ ʘʩʩʦʨ-

ʪʠʤʝʥʪ ʩ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ ʧʨʦʜʫʢʮʠʠ. ɼʝʡʩʪʚʫʶʱʠʤʠ ʢʣʠʝʥʪʘ-

ʤʠ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʝʙʝʣʠ, ʧʣʘʩʪʠʢʦʚʳʭ ʦʢʦʥ, ʬʘʨʤʘʮʝʚʪʠ-

ʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ, ʣʦʛʠʩʪʠʯʝʩʢʠʝ, ʦʧʪʦʚʳʝ ʬʠʨʤʳ, ʨʘʟʣʠʯʥʳʝ ʤʘʛʘʟʠ-

ʥʳ ʠ ʜʨ. 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʦʨʠʪʝʪʘʤʠ ʜʘʥʥʦʡ ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ: 

¶ ɺʳʛʦʜʥʘʷ ʮʝʥʘ. 

¶ ɺʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. 

¶ ʉʧʝʮʠʘʣʴʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ ʜʣʷ ʢʨʫʧʥʳʭ ʦʧʪʦʚʠʢʦʚ. 

¶ ʇʦʩʪʦʷʥʥʦ ʨʘʩʰʠʨʷʶʱʠʡʩʷ ʘʩʩʦʨʪʠʤʝʥʪ ʪʦʚʘʨʘ. 

¶ ʉʚʦʝʚʨʝʤʝʥʥʘʷ ʜʦʩʪʘʚʢʘ ʪʦʚʘʨʘ ʧʦ ʇʦʚʦʣʞʴʶ. 

ʋʧʘʢʦʚʢʘ ʠ ʪʘʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʡ ʦʪʨʘʩʣʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʩʣʫʞʠʪ ʜʣʷ ʬʘʩʦʚʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʪʦʚʘʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʫʧʘʢʦʚʢʘ ʚʳʧʦʣʥʷʝʪ ʨʝʢʣʘʤʥʫʶ ʬʫʥʢʮʠʶ ʠ ʧʦ-

ʚrʰʘʝʪ ʠʤʠʜʞ ʢʦʤʧʘʥʠʠ, ʷʚʣʷʷʩʴ ʧʦʩʨʝʜʥʠʢʦʤ ʤʝʞʜʫ ʧʨʦʜʫʢʪʦʤ ʠ 

ʧʦʪʨʝʙʠʪʝʣʝʤ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪʝʭʥʦʣʦʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʬʦʨʤ ʠ ʜʠʟʘʡʥʘ ʫʧʘʢʦʚʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʥʝʝ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʝʪʘʣʣ, ʜʝʨʝʚʦ, ʢʘʨʪʦʥ, ʙʫʤʘʛʘ, ʘ ʪʘʢʞʝ ʧʣʝʥʢʘ. 

ʆʆʆ çɸʣʴʬʘʇʘʢè ʧʨʠʤʝʥʷʝʪ ʨʘʟʣʠʯʥʫʶ ʨʝʢʣʘʤʫ: ʧʨʦʩʧʝʢʪʳ, ʢʘ-

ʪʘʣʦʛʠ, ʬʠʨʤʝʥʥʳʝ ʢʘʣʝʥʜʘʨʠ, ʨʝʢʣʘʤʫ ʥʘ ʊɺ ï ʚʩʝ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʧʨʠʚʣʝʯʝʥʠʶ ʧʦʢʫʧʘʪʝʣʝʡ ʠ ʩʙʳʪʫ ʪʦʚʘʨʦʚ. 

ʈʘʩʧʦʣʘʛʘʝʪ ʦʙʰʠʨʥʳʤ ʘʨʩʝʥʘʣʦʤ ʩʨʝʜʩʪʚ ʪʘʢʞʝ ʚʥʫʪʨʠʤʘʛʘʟʠʥ-

ʥʘʷ ʨʝʢʣʘʤʘ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʚʠʜʳ ʨʝʢʣʘʤʳ, ʢʘʢ ʩʚʝʪʦʚʘʷ, 

ʚʠʪʨʠʥʥʘʷ, ʧʝʯʘʪʥʘʷ, ʩʫʚʝʥʠʨʥʘʷ. 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʚʠʜʦʚ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ ʬʠʨʤʘ çɸʣʴ-

ʬʘʇʘʢè ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪ ʨʝʢʣʘʤʥʳʝ ʱʠʪʳ, ʪʨʘʥʩʧʘʨʘʥʪʳ, 

ʬʠʨʤʝʥʥʳʝ ʚʳʚʝʩʢʠ. ɺ ʭʫʜʦʞʝʩʪʚʝʥʥʦʤ ʦʬʦʨʤʣʝʥʠʠ ʵʪʠʭ ʨʝʢʣʘʤʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚʳʜʝʣʷʶʪʩʷ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʬʠʨʤʝʥʥʦʡ ʩʠʤʚʦʣʠʢʠ 

(ʪʦʚʘʨʥʳʡ ʟʥʘʢ, ʬʠʨʤʝʥʥʳʡ ʙʣʦʢ, ʬʠʨʤʝʥʥʳʝ ʮʚʝʪʘ). 

ʉʦʩʪʘʚʣʝʥʠʝ ʨʝʢʣʘʤʥʳʭ ʪʝʢʩʪʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʠʣʣʶʩʪʨʘʮʠʡ, ʧʨʦ-

ʠʟʚʦʜʩʪʚʦ ʨʝʢʣʘʤʳ ʠ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ï ʚʩʝ ʵʪʦ ʧʨʦʚʦʜʠʪʩʷ 

ʚʥʫʪʨʠ ʧʦʜʦʪʜʝʣʘ ʨʝʢʣʘʤʳ ʆʆʆ çɸʣʴʬʘʇʘʢè, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʦʩʪʦʷʥʥʦʤ ʨʘʙʦʯʝʤ ʢʦʥʪʘʢʪʝ ʩʦ ʩʙʳʪʦʚʳʤʠ ʦʪʜʝʣʘʤʠ ʤʘʛʘʟʠʥʦʚ.  

ɺ ʮʝʣʷʭ ʫʣʫʯʰʝʥʠʷ ʨʝʢʣʘʤʥʦʡ ʢʦʤʧʘʥʠʠ ʆʆʆ çɸʣʴʬʘʇʘʢè ʤʦʞ-

ʥʦ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʝʝ: 

1. ɺʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʥʩʦʨʘ ʨʘʟʣʠʯʥʳʭ ʢʫʣʴʪʫʨʥʳʭ ʤʝʨʦ-

ʧʨʠʷʪʠʡ: ʢʦʥʮʝʨʪʦʚ, ʛʦʨʦʜʩʢʠʭ ʧʨʘʟʜʥʠʢʦʚ, ʢʠʥʦʧʨʝʤʴʝʨ. 
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2. ɹʦʣʴʰʝ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʥʘʨʫʞʥʦʡ ʨʝʢʣʘʤʳ ʢʘʢ ʥʘʠʙʦʣʝʝ ʵʬ-

ʬʝʢʪʠʚʥʦʛʦ ʨʝʢʣʘʤʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ɺʠʢʝʥʪʴʝʚ ʀ.ʃ. ʇʨʠʝʤʳ ʨʝʢʣʘʤʳ. ʉʇʙ.: ʊʨʠʟʰʘʥʩ, 2005. 

2.  ɻʦʛʦʣʝʚʘ ɽ.ʃ. ʆʩʥʦʚʳ ʨʝʢʣʘʤʳ. ʄ.: ʌʝʥʠʢʩ, 2004. 

3. ɻʦʣʴʤʘʥ ʀ.ʗ. ʈʝʢʣʘʤʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ. ʈʝʢʣʘʤʥʳʝ ʪʝʭʥʦʣʦʛʠʠ. ʆʨ-

ʛʘʥʠʟʘʮʠʷ ʨʝʢʣʘʤʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʄ.: ɻʝʣʣʘ-ʧʨʠʥʪ, 2006. 

4. ʂʘʨʪʝʨ ɻ. ʕʬʬʝʢʪʠʚʥʘʷ ʨʝʢʣʘʤʘ. ʇʫʪʝʚʦʜʠʪʝʣʴ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ / 

ʧʝʨ. ʩ ʘʥʛʣ., ʧʦʜ ʨʝʜ. ɽ.ʄ. ʇʝʥʴʢʦʚʦʡ. ʄ.: "ʉʠʨʠʥ", ʧʨʠ ʫʯʘʩʪʠʠ "ʄʊ-ʇʈɽʉʉ", 

2001. 

 

ʐʠʤʠʨʝʚʘ ɸ.ʀ. 

ʈʫʢ  ʧʨʦʬ. ʢʘʬ. ʉʆ ɼʦʙʨʦʟʨʘʢʦʚʘ ɻ.ɸ. 

 

ʉɺʗɿʀ ʉ ʆɹʑɽʉʊɺɽʅʅʆʉʊʔʖ ɺ ɼɽʗʊɽʃʔʅʆʉʊʀ ʆʈɻɸʅɸ 

ʄʋʅʀʎʀʇɸʃʔʅʆʁ ɺʃɸʉʊʀ 

 

ʈʘʟʥʦʦʙʨʘʟʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʘʙʣʠʢ ʨʠʣʝʡʰʥʟ ʧʦʟʚʦʣʷʝʪ ʨʝʰʘʪʴ 

ʤʥʦʛʠʝ ʟʘʜʘʯʠ, ʢ ʢʦʪʦʨʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: ʫʯʘʩʪʠʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ 

ʫʧʨʘʚʣʝʥʠʠ, ʚʣʠʷʥʠʝ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʦʜʝʡʩʪʚʠʝ ʬʦʨʤʠʨʦ-

ʚʘʥʠʶ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ. ʇʨʘʚʣʝʥʠʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʬʝʨʝ 

ʧʨʷʤʦ ʩʚʷʟʘʥʦ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʠ ʦʪ ʝʝ ʢʘʯʝʩʪʚʘ ʟʘ-

ʚʠʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʫʢʦʚʦʜʩʪʚʘ ʛʦʩʫʜʘʨʩʪʚʦʤ. 

ɿʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʪʘʚʷʪ ʧʨʝʩʩ-ʩʣʫʞʙʝ ʚ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʫʯʨʝ-

ʞʜʝʥʠʠ ʠ ʧʨʝʩʩ-ʩʣʫʞʙʝ ʚ ʢʦʤʤʝʨʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠ-

ʯʘʶʪʩʷ. ʅʘʜʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʛʣʘʚʥʦʝ ʟʘʜʘʥʠʝ ʧʨʝʩʩ-ʩʣʫʞʙʳ ʢʦʤʤʝʨʯʝ-

ʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ï ʩʦʟʜʘʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʬʠʨʤʳ ʢʘʢ ʥʘʜʝʞʥʦʛʦ 

ʧʘʨʪʥʝʨʘ, ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʪʦʚʘʨʦʚ. ɻʣʘʚʥʦʝ ʞʝ ʟʘʜʘʥʠʝ 

ʧʨʝʩʩ-ʩʣʫʞʙʳ ʚ ʛʦʩʫʯʨʝʞʜʝʥʠʠ ï ʩʦʟʜʘʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʫʯʨʝ-

ʞʜʝʥʠʷ ʠ ʨʫʢʦʚʦʜʠʪʝʣʷ ʚ ʢʦʥʪʝʢʩʪʝ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʚʣʘʩʪʠ. ʈʘʩ-

ʩʤʦʪʨʠʤ ʵʪʦ ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʩʩ-ʩʣʫʞʙʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʣʞʩʢʦʛʦ ʨʘʡ-

ʦʥʘ ʛ. ʉʘʤʘʨʳ.  

ʇʨʝʩʩ-ʩʣʫʞʙʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʣʞʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʉʘʤʘʨʳ ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ ʧʨʝʩʩ-ʮʝʥʪʨ, ʧʨʝʩʩ-ʢʣʫʙ çʇʨʦʩʪʳʝ ʧʨʘʚʠʣʘè, ʫʧʨʘʚʣʝʥʠʝ ʧʦ 

ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʣʞʩʢʦʛʦ 

ʨʘʡʦʥʘ ʛ. ʉʘʤʘʨʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

- ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ï ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʘʜ-

ʤʠʥʠʩʪʨʘʮʠʠ ɺʦʣʞʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʉʘʤʘʨʳ; 

- ʢʦʦʨʜʠʥʘʮʠʦʥʥʘʷ - ʢʦʦʨʜʠʥʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ 

ʧʨʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ɺʦʣʞʩʢʦʛʦ ʨʘʡʦʥʘ ʛ. ʉʘʤʘʨʳ ʞʫʨʥʘʣʠʩʪʦʚ, ʦʙʱʝ-
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ʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʘʨʪʠʡ, ʥʘʩʝʣʝʥʠʷ ʦʙʣʘʩʪʠ ʚ 

ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʧʦʣʠʪʠʢʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ; 

- ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ: 

ʘ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʦ ʩʪʨʫʢʪʫʨʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʠ, ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʜʘʣʝʝ - ʉʄʀ), ʧʨʝʩʩ-

ʩʣʫʞʙʘʤʠ ʬʝʜʝʨʘʣʴʥʳʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʚʣʘ-

ʩʪʠ, ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʧʦʣʠʪʠʯʝʩʢʠʤʠ ʧʘʨʪʠʷʤʠ ʠ ʥʘʩʝ-

ʣʝʥʠʝʤ ʦʙʣʘʩʪʠ; 

ʙ) ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʩʢʫʨʩʠʦʥʥʦ-ʚʳʩʪʘʚʦʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʘʜʤʠ-

ʥʠʩʪʨʘʮʠʠ; 

- ʘʥʘʣʠʪʠʯʝʩʢʘʷ - ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʨʘʙʦʪʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ: 

- ʩʦʩʪʘʚʣʝʥʠʝ ʝʞʝʛʦʜʥʦʛʦ ʧʣʘʥʘ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʚ ʯʘʩʪʠ, ʢʘʩʘʶʱʝʡʩʷ ʫʧʨʘʚ-

ʣʝʥʠʷ; 

- ʩʙʦʨ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʉʄʀ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ; 

- ʧʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʩʩ-ʨʝʣʠʟʦʚ, ʚʠʜʝʦʠʥ-

ʬʦʨʤʘʮʠʡ, ʨʘʜʠʦʠʥʬʦʨʤʘʮʠʡ, ʚʳʧʫʩʢʦʚ ʪʝʣʝʧʨʦʛʨʘʤʤ ʠ ʨʘʜʠʦʧʨʦ-

ʛʨʘʤʤ, ʜʨʫʛʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʠ; 

- ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʧʝʯʘʪʥʳʭ ʠ ʵʣʝʢ-

ʪʨʦʥʥʳʭ ʉʄʀ; 

- ʚʝʜʝʥʠʝ ʚʠʜʝʦʟʘʧʠʩʝʡ ʠ ʬʦʪʦʩʲʝʤʦʢ ʧʣʝʥʘʨʥʳʭ ʟʘʩʝʜʘʥʠʡ ʘʜ-

ʤʠʥʠʩʪʨʘʮʠʠ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʉʄʀ ʜʦʛʦʚʦʨʥʳʭ ʦʙʷʟʘʪʝʣʴʩʪʚ ʥʘ 

ʦʢʘʟʘʥʠʝ ʧʣʘʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʫʩʣʫʛ ʘʜʤʠʥʠʩʪʨʘʮʠʠ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʬʠʮʠʘʣʴʥʦʛʦ ʩʘʡʪʘ ʘʜʤʠʥʠʩʪʨʘ-

ʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʉʦʚʝʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʧʦʣʠʪʠʢʝ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʩʪʦʷʥʥʦ ʜʝʡʩʪʚʫʶʱʝʡ ʬʦʪʦʚʳ-

ʩʪʘʚʢʠ ʦ ʨʘʙʦʪʝ ʘʜʤʠʥʠʩʪʨʘʮʠʠ; 

- ʧʦʜʛʦʪʦʚʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʳʭ ʙʫʢʣʝʪʦʚ ʦʙ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʮʝʣʝʚʳʭ ʘʫʜʠʪʦʨʠʡ 

ʩ ʫʯʘʩʪʠʝʤ ʥʘʯʘʣʴʩʪʚʘ ʘʜʤʠʥʠʩʪʨʘʮʠʠ; 

- ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʪʚʦʨʯʝʩʢʠʭ ʢʦʥʢʫʨʩʦʚ. 
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ʀʪʘʢ, ʚ ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʝʩʩ-ʩʣʫʞʙʳ ʛʦʩʫʯʨʝʞʜʝʥʠʷ ʚʭʦʜʠʪ, ʚ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʦ ʩʫʪʠ ʧʨʠʥʷʪʳʭ 

ʨʝh ʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʦʟʠʪʠʚʥʦʛʦ ʠʤʠʜʞʘ ʚʣʘʩʪʠ ʠ ʯʠʥʦʚʥʠʢʦʚ. 

ʇʨʝʩʩ-ʩʣʫʞʙʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʨʝʘʢʮʠʠ ʦʙʱʝʩʪʚʝʥʥʦ-

ʩʪʠ ʥʘ ʜʝʡʩʪʚʠʷ ʜʦʣʞʥʦʩʪʥʳʭ ʣʠʮ ʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʰʘʛʠ ʜʣʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʪʝʥʜʝʥʮʠʡ. 
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ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ɺ ʉʌɽʈɽ 

ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ ʃʆɻʀʉʊʀʂʀ 

 

ɺʳʩʦʢʘʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʣʦʛʠʩʪʠʢʠ ʩʚʷʟʘʥʘ ʩ ʨʘʩʰʠʨʝʥʠ-

ʝʤ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʪʦʚʘʨʥʦ-ʜʝʥʝʞʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʨʝʜʧʨʠʷʪʠʷʤʠ, ʩ ʨʘʟʚʠʪʠʝʤ ʧʨʦʠʟʚʦʜ-

ʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʘʤʦʩʪʦʷ-

ʪʝʣɹʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʠʟʘʮʠʡ.  

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʣʦʛʠʩʪʠʢʘ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʩʢʣʘʜʠ-

ʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠʟʜʝʣʠʡ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʩ ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʚʥʝʜʨʝʥʠʷ ʚ ʥʝʝ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝ-

ʥʠʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ, ʚʥʝʜʨʝʥʠʠ ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ Kaizen, 

ʩʥʠʞʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʨʠʩʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʣʦʛʠʩʪʠʢʠ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʦʪʦʢʘ ʚʥʫʪʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʥʘ 
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ʩʢʣʘʜʘʭ ʧʨʠʥʷʪʦ ʨʘʟʜʝʣʷʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʭʨʘʥʝʥʠʝ, 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʭʨʘʥʝʥʠʝ ʠ ʩʤʝh ʘʥʥʦʝ ʭʨʘʥʝʥʠʝ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʘʢʪʫʘʣʴʥʳ ʧʨʠ ʭʨʘʥʝʥʠʠ ʥʘ ʩʢʣʘʜʘʭ ʙʦʣʴʰʦʛʦ ʢʦʣʠ-

ʯʝʩʪʚʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ. ʊʘʢʦʡ ʧʦʜʭʦʜ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʩʚʦʠʪʴ ʢʘʞʜʦʤʫ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠʥʜʠʚʠʜʫʘʣʴʥʦʝ ʤʝʩʪʦ 

ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ. ʅʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ: 

- ʧʨʠ ʭʨʘʥʝʥʠʠ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩ ʥʠʟʢʠʤʠ ʧʦ-

ʢʘʟʘʪʝʣʷʤʠ ʭʨʘʥʠʤʳʭ ʥʘ ʩʢʣʘʜʝ ʝʜʠʥʠʮ, ʩʫʱʝʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝ-

ʨʝʥʪʘʙʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʢʣʘʜʩʢʠʭ ʧʣʦʱʘʜʝʡ; 

- ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʧʦʩʪʘʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʩʪʘ ʭʨʘʥʝʥʠʷ ʥʘ ʩʢʣʘʜʝ, ʯʪʦ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʨʘʙʦʪʫ 

ʧʦ ʧʘʨʘʤʝʪʨʠʟʘʮʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʭʨʘʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʙʦʣʝʝ 

ʫʜʦʙʝʥ ʜʣʷ ʨʘʙʦʪʳ ʧʦ ʧʨʠʥʮʠʧʫ FIFO, ʥʦ ʠʤʝʝʪ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ: 

- ʩʧʝʮʠʬʠʢʘ ʜʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʭʨʘʥʝʥʠʝ ʪʦʣʴʢʦ 
ʥʘ ʩʢʣʘʜʩʢʠʭ ʩʪʝʣʣʘʞʥʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ; 

- ʭʨʘʥʝʥʠʝ ʥʘʢʣʘʜʳʚʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʦ ʥʘʠʤʝʥʦʚʘ-

ʥʠʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʚ ʩʚʷʟʠ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʫʧʨʘʚ-

ʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʳʤ ʧʦʪʦʢʦʤ; 

- ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʭʨʘʥʠʤʳʭ ʝʜʠʥʠʮ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ.  

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʧʨʠʥʮʠʧʫ ʩʤʝʰʘʥʥʦ-

ʛʦ ʭʨʘʥʝʥʠʷ, ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʣʫʯʰʠʝ ʩʚʦʡʩʪʚʘ ʠʟ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʧʨʠʥʮʠʧʦʚ ʭʨʘʥʝʥʠʷ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʤʝʰʘʥʥʦʝ ʭʨʘʥʝʥʠʝ 

ʘʢʪʫʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩ ʙʦʣʴ-

ʰʠʤ ʟʘʧʘʩʦʤ ʭʨʘʥʠʤʳʭ ʝʜʠʥʠʮ ʥʘ ʩʢʣʘʜʝ, ʢʦʛʜʘ ʥʘ ʩʪʝʣʣʘʞʥʦʡ ʢʦʥ-

ʩʪʨʫʢʮʠʠ ʥʘ ʧʝʨʚʦʤ ʷʨʫʩʝ ʭʨʘʥʝʥʠʷ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʠʢʩʠʨʦ-

ʚʘʥʥʘʷ ʘʜʨʝʩʘʮʠʷ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʜʣʷ ʦʪʛʨʫʟʢʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʘ ʥʘ ʦʩʪʘʣʴʥʳʭ ʷʨʫʩʘʭ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ ʦʩʥʦʚʥʦʡ ʟʘʧʘʩ 

ʚʩʝʭ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʩʢʣʘʜʘ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʫʩʣʦʞʥʷ-

ʝʪ ʫʧʨʘʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʥɹʳʤ ʧʦʪʦʢʦʤ, ʩʥʠʞʘʝʪ ʨʠʩʢ ʥʝʨʝʥʪʘʙʝʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʣʦʱʘʜʝʡ ʩʢʣʘʜʘ, ʥʦ ʜʣʷ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠ-

ʤʦ ʚʥʝʜʨʝʥʠʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʤʦʜʫʣʝʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞ-

ʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʝʝ ʫʥʠʚʝʨʩʘʣʴʥʦ-

ʩʪʠ ʜʦʣʞʥʘ ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ, ʜʠʥʘʤʠʯʝ-

ʩʢʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ ʭʨʘʥʝʥʠʷ.  
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ʅʦʚʠʟʥʘ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʢʦʤʧʣʝʢʪʫʶʱʠʭ 

ʠʟʜʝʣʠʡ ʥʘ ʩʢʣʘʜʘʭ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʪʦʚʘʨʥʦ-

ʤʘʪʝʨʠʘʣʴʥʳʭ ʮʝʥʥʦʩʪʝʡ ʥʘ ʣʠʥʠʠ ʩʙʦʨʢʠ. ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʨʝʥʪʘʙʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʩʢʣʘʜʩʢʠʝ 

ʧʣʦʱʘʜʠ ʩʦʛʣʘʩʥʦ ʢʦʥʮʝʧʮʠʠ ʙʝʨʝʞʣʠʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ kaizen, 

ʫʤʝʥʴʰʠʪʴ ʜʝʥʝʞʥʳʝ ʟʘʪʨʘʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʩʥʠʟʠʪʴ ʨʘʟʣʠʯʥʳʝ ʨʠʩ-

ʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʥʠʢʘʤʠ 

ʩʢʣʘʜʩʢʠʭ ʦʧʝʨʘʮʠʡ.  
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ʄɽʊʆɼʓ ʂʆʄʇʈɽʉʉʀʀ ʎʀʌʈʆɺʓʍ ɼɸʅʅʓʍ 

 

ɸʣʛʦʨʠʪʤʳ ʩʞʘʪʠʷ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʵʢ-

ʟʝʤʧʣʷʨʳ ʭʨʘʥʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʦʙʲʝʤʘ ʭʨʘʥʠʣʠʱʘ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ñʤʦʣʦʜʳʭò ʪʠʧʦʚ 

ʧʣʘʪʬʦʨʤ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. SSD ʫʞʝ ʫʩʧʝʣʠ ʧʨʠʞʠʪʴʩʷ ʥʘ ʨʳʥʢʝ ʠ ʚ 

ʧʦʢʘʟʘʪʝʣʝ PricePerGB  ʧʦʯʪʠ ʧʨʠʙʣʠʟʠʣʩʷ ʢ HDD-ʥʦʩʠʪʝʣʷʤ: 

$3.12(SSD) ʧʨʦʪʠʚ $0.054(HDD).  
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ʈʠʩ.1 

 

ʉʦʟʜʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʘʨʭʠʚʘʮʠʠ ʜʘʥʥʳʭ ʦʩʥʦʚʘʥʦ ʥʘ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʘʨʭʠʪʝʢʪʫʨʝ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ, ʬʘʡʣʦʚʦʡ 

ʩʠʩʪʝʤʝ ʭʨʘʥʠʤʳʭ ʜʘʥʥʳʭ. ʆʙʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ: 

ï ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ;  

ï ʩʢʦʨʦʩʪʴ ʩʞʘʪʠʷ; 

ï ʢʘʯʝʩʪʚʦ ʩʞʘʪʠʷ; 

ï ʜʦʧʫʩʪʠʤʦʩʪʴ ʧʦʪʝʨʴ ʜʘʥʥʳʭ. 

 ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʘʣʛʦʨʠʪʤʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʙʘʟʦʚʳʝ 

ʤʝʪʦʜʳ ʢʦʜʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ:  

1.   ɸʣʛʦʨʠʪʤ ʍʘʬʬʤʘʥʘ 

2.   ɸʨʠʬʤʝʪʠʯʝʩʢʦʝ ʢʦʜʠʨʦʚʘʥʠʝ 

3.   ʂʦʜʠʨʦʚʘʥʠʝ ʜʣʠʥ ʩʝʨʠʡ 

4.   ʉʣʦʚʘʨʥʦʝ ʢʦʜʠʨʦʚʘʥʠʝ 

ɸʣʛʦʨʠʪʤ ʍʘʬʬʤʘʥʘ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʢʦʜʠʨʦʚʘʥʠʷ ʧʦʩʪʨʦʝʥʠʝ ʜʝ-

ʨʝʚʴʝʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʩʠʤʚʦʣʦʚ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʠʛʨʘʪʴ ʚ ʩʢʦ-

ʨʦʩʪʠ ʢʦʜʠʨʦʚʘʥʠʷ/ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʠʪʴ ʜʦ-

ʩʪʘʪʦʯʥʦ ʢʦʤʧʘʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ. ʅʦ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʤ-

ʧʘʢʪʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʯʨʝʚʘʪʦ ʧʦʪʝʨʝʡ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ 

ʦʯʝʥʴ ʟʘʚʠʩʠʤʦ ʦʪ ʨʘʟʤʝʨʘ ʢʦʜʠʨʫʝʤʳʭ ʩʦʦʙʱʝʥʠʡ. ʉ ʨʦʩʪʦʤ ʢʦʜʠʨʫ-

ʝʤʦʛʦ ʩʦʦʙʱʝʥʠʷ ʯʘʩʪʦʪʳ ʩʠʤʚʦʣʦʚ ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ, ʯʪʦ ʧʦʪʨʝʙʫʝʪ 

ʚʚʝʜʝʥʠʷ ʙʦʣʴʰʝʛʦ ʯʠʩʣʘ ʨʘʟʨʷʜʦʚ ʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʯʘʩʪʦʪ. ʂʦʥʝʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʞʘʪʠʷ ʤʦʞʝʪ ʙʳʪʴ ʥʝʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʳʤ.  
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ɸʨʠʬʤʝʪʠʯʝʩʢʦʝ ʢʦʜʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ 

ʜʝʥʴ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʢʦʜʠʨʦʚʘʥʠʷ. ʇʫʪʝʤ ʧʦ-

ʣʫʯʝʥʠʷ ʯʘʩʪʦʪ, ʩ ʢʦʪʦʨʦʡ ʚ ʢʦʜʠʨʫʝʤʦʤ ʧʦʪʦʢʝ ʚʩʪʨʝʯʘʶʪʩʷ ʦʙʲʝʢʪʳ, 

ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʧʦʣʫʯʘʝʪ ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦ-

ʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʥʝʯʥʳʡ ʚʠʜ ʩʞʘʪʳʭ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʘʙʦʨ ʯʘʩʪʦʪʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʟʘʢʦʜʠʨʦʚʘʥʥʳʭ ʩʠʤʚʦʣʦʚ. 

ʂʦʜʠʨʦʚʘʥʠʝ ʜʣʠʥ ʩʝʨʠʡ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʩʯʠʪʳʚʘʥʠʝ ʠ 

ʩʦʩʪʘʚʣʝʥʠʝ ñʢʘʨʪʳò ʩʠʤʚʦʣʦʚ ʩ ʯʠʩʣʦʤ ʠʭ ʧʦʚʪʦʨʝʥʠʡ. ɺ ʪʝʦʨʠʠ, ʚʳ-

ʠʛʨʳʰ ʚ ʩʞʘʪʠʠ ʜʘʥʥʳʭ ʧʦʣʫʯʘʝʪʩʷ ʦʱʫʪʠʤʳʤ. ʆʜʥʘʢʦ, ʪʝʦʨʠʷ ʧʦʜʨʘ-

ʟʫʤʝʚʘʝʪ ʢʦʜʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ ʚʠʜʘ: 

WWWWWWWWWWBWWWWWWWWWWWWBBBWWWWW

WWWWWWWWWWWWWWWWWWWBWWWWWWWWWWWW

WW. 

ʈʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: 

10W1B12W3B24W1B14W. 

ʅʘ ʧʨʘʢʪʠʢʝ ʧʦʣʫʯʠʪʴ ʧʦʜʦʙʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʚʝʩʴʤʘ ʧʨʦ-

ʙʣʝʤʘʪʠʯʥʦ. ʇʨʘʢʪʠʯʝʩʢʠ ʧʨʠʭʦʜʠʪʩʷ ʢʦʜʠʨʦʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʠ, 

ʷʚʣʷʶʱʠʝʩʷ ʦʙʳʢʥʦʚʝʥʥʳʤʠ ʩʣʦʚʘʤʠ, ʣʠʙʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʤ ʪʝʢ-

ʩʪʦʤ. ʅʝ ʚʩʝʛʜʘ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʧʨʠʝʤʣʝʤʫʶ ʩʪʝʧʝʥʴ ʩʞʘʪʠʷ. ʄʝʪʦ-

ʜʠʢʘ ʩʞʘʪʠʷ ʩʦ ʩʣʦʚʘʨʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʙʠʝʥʠʠ ʰʠʬʨʫʝʤʦʡ ʧʦʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ ñʩʣʦʚʘò ʠ ʧʨʠʩʚʦʝʥʠʝ ʠʤ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʠʟ ʩʣʦʚʘ-

ʨʷ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʦʩʥʦʚʘʥ ʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʠ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ɼʘʥʥʳʝ ʥʘ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʠʤʝ-

ʶʪ ʥʘʙʦʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʧʦ: ʢʦʜʠʨʦʚʢʝ, ʨʘʩʧʦ-

ʣʦʞʝʥʠʶ ʚ ʪʘʙʣʠʮʝ ʩʠʤʚʦʣʦʚ, ʪʠʧʫ ʜʘʥʥʳʭ, ʭʘʨʘʢʪʝʨʫ (ʠʥʬʦʨʤʘʪʠʚ-

ʥʳʡ / ʫʧʨʘʚʣʷʶʱʠʡ) ʠ ʪ.ʜ. ʆʜʥʠʤ ʠʟ ʤʘʢʩʠʤʘʣʴʥʦ ʚʘʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠ ʨʘʟʨʘʙʦʪʢʠ ʘʣʛʦʨʠʪʤʘ ʩʞʘʪʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩ ʩʠʤʚʦʣʘ. ʅʘ ʦʜʠʥ ʩʠʤ-

ʚʦʣ ʜʣʷ ʭʨʘʥʝʥʠʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʚʳʜʝʣʷʝʪʩʷ 

 

 

ɸʢʧʝʨ ʊ.ɼ., ʄʘʩʣʦʚ ɺ.ʄ., ɻʦʣʦʚʠʥ ɸ.ɺ. 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʀʉʊ ɿʘʭʘʨʦʚʘ ʆ.ʀ. 

 

ʄʅʆɻʆʂʈʀʊɽʈʀɸʃʔʅɸʗ ʈɽʁʊʀʅɻʆɺɸʗ ʆʎɽʅʂɸ 

ʇʆʊɽʅʎʀɸʃʔʅʓʍ ɿɸɽʄʑʀʂʆɺ ɹɸʅʂɸ (ʉʂʆʈʀʅɻʆɺʓɽ 

ʉʀʉʊɽʄʓ) ʅɸ ʆʉʅʆɺɽ ʄɽʊʆɼɸ ɸʅɸʃʀɿɸ ʉʆʎʀɸʃʔʅʓʍ 

ʉɽʊɽʁ 

 

ʇʦʪʝʥʮʠʘʣʴʥʦʡ ʫʛʨʦʟʦʡ ʙʘʥʢʦʚʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ çʥʝ-

ʜʦʙʨʦʩʦʚʝʩʪʥʳʝè ʢʣʠʝʥʪʳ-ʟʘʝʤʱʠʢʠ. ʕʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʚʳʩʦʢ 
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ʨʠʩʢ ʥʝʚʦʟʚʨʘʪʘ ʚʳʜʘʥʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʙʘʥʢʘʤ ʦʙʨʘʪʥʦ. ʉʫʱʝ-

ʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʤʝʪʦʜʠʢ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʟʘʝʤʱʠʢʘ. ʆʮʝʥʢʘ ʪʘʢʠʭ ʟʘʝʤʱʠʢʦʚ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ-

ʩʷ ʩ ʫʯʝʪʦʤ ʩʚʝʜʝʥʠʡ ʦ ʝʛʦ ʨʦʜʝ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʝ, ʚʦʟ-

ʨʘʩʪʝ ʠ ʜʨʫʛʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʉʙʦʨ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʩʫ-

ʝɦʩʪʚʣʷʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ - ʧʦʣʫʯʝʥʠʝ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʯʝʣʦʚʝʢʝ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʪ.ʝ. ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ.  

 ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʦʙʱʝʩʪʚʝ ʠʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʜʣʷ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʣʠʯʥʦʩʪʠ. ʆʩʦʙʫʶ 

ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʩʝʡʯʘʩ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʨʘʟʤʝʱʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ ʠ 

ʦʙʱʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʩʦʮʠʘʣʴʥʳʝ ʢʦʥʪʘʢʪʳ.  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʘʥʠʮʳ ʷʚʣʷʝʪʩʷ çʘʚʘʪʘʨʢʘè, ʪʦ 

ʝʩʪʴ ʦʩʥʦʚʥʘʷ ʬʦʪʦʛʨʘʬʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɹʣʘʛʦʜʘʨʷ ʝʡ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʚʥʝʰʥʦʩʪʴʶ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ 

ʝʛʦ ʜʘʥʥʳʤʠ, ʪ.ʝ. ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʜʨʫʛʠʭ ʬʦʪʦʛʨʘ-

ʬʠʷʭ, ʢʦʪʦʨʳʝ ʩʫʱʝʩʪʚʫʶʪ.  

ɺʘʞʥʦʡ ʯʘʩʪʴʶ ʩʦʮʠʘʣʴʥʦʡ ʩʪʨʘʥʠʮʳ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣ 

çʀʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝè. ɺ çʚʢʦʥʪʘʢʪʝè ʢʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʤʦʞʝʪ ʧʦʤʝʩʪʠʪʴ ʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ ʥʘ ʩʚʦʝʡ ʧʫʙʣʠʯʥʦʡ 

ʩʪʨʘʥʠʮʝ: ʌʀʆ, ʧʦʣ, ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʢʦʥʪʘʢʪʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʠʥʪʝʨʝʩʳ, ʦʙʨʘʟʦʚʘʥʠʝ, ʤʝʩʪʦ ʨʘʙʦʪʳ, ʠ ʪ.ʜ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʧʦʟʥʘʪʴ çʣʞʠʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷè ʤʦʞʥʦ ʩ 

ʧʦʤʦʱʴʶ ʦʙʳʯʥʦʛʦ ʙʨʘʫʟʝʨʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʚʳʰʝʥʘʧʠʩʘʥʥʦʛʦ, ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʜʦʩʪʘʪʦʯʥʦ ʝʤ-

ʢʠʡ ʠ ʧʨʘʢʪʠʯʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʥʝʤ 

ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʩʚʝʜʝʥʠʷ ʦ ʯʝʣʦʚʝʢʝ, ʧʦʜʪʚʝʨʜʠʚ ʝʛʦ ʩʣʦʚʘ 

ʠʣʠ ʦʧʨʦʚʝʨʛʥʫʚ ʠʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʠ ʤʦʜʠʬʠʢʘ-

ʮʠʠ ʩʧʦʩʦʙʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʤʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦ-

ʛʦ ʚʦʧʨʦʩʘ - ʨʘʩʧʦʟʥʘʥʠʷ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʘ ʙʘʥʢʘ. ʇʦʵʪʦ-

ʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʫʶ ʤʝʪʦʜʠʢʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʙʝʟ ʧʦʪʝʨʠ ʝʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ.  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙ-

ʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʝʤʱʠʢʦʚ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʙʫ-

ʜʝʪ ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʢʣʠʝʥʪʝ. ʇʨʠʯʝʤ, 

ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ 

ʥʝ ʦʪʥʦʩʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʦʭʦʜʝ ʟʘʝʤʱʠʢʘ ʠ ʝʛʦ ʢʨʝʜʠʪʥʦʡ ʠʩʪʦʨʠʠ, 

ʧʦʵʪʦʤʫ ʤʝʪʦʜʠʢʠ ʧʨʝʜʧʦʣʘʛʘʶʱʠʝ ʜʘʥʥʳʡ ʘʩʧʝʢʪ ʚ ʦʮʝʥʢʝ ʢʨʝʜʠʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʘ ʦʪʧʘʜʘʶʪ. ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ ʟʘʧʦʣʥʷʶʪʩʷ ʜʘʥ-



56 

 

ʥʳʤʠ ʧʦ ʰʘʙʣʦʥʫ. ʋʢʘʟʳʚʘʷ ʪʫ ʠʣʠ ʠʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ, ʯʝʣʦʚʝʢ 

ʤʦʞʝʪ ʥʘ ʚʳʙʦʨ ʥʝ ʟʘʧʦʣʥʠʪʴ ʥʝʢʦʪʦʨʳʝ ʛʨʘʬʳ ʠʣʠ ʩʢʨʳʪʴ ʵʪʠ ʜʘʥ-

ʥʳʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʪʦʜʠʢʘ ʜʦʣʞʥʘ ʵʪʦ ʫʯʠʪʳʚʘʪʴ. 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝ-

ʪʷʭ ʤʦʞʝʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʤʝʪʦʜʠʢʘ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ (ʩʢʦʨʠʥʛ) ʢʨʝ-

ʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʘ. ʆʥʘ ʧʦʟʚʦʣʠʪ ʦʙʨʘʙʦʪʘʪʴ ʠʥʬʦʨʤʘʮʠʶ, 

ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʴʩʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʘʢʦʤ ʦʥʘ ʝʩʪʴ. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʯʠʩʣʠʪʴ ʢʣʠʝʥʪʘ ʢ 

ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʣʘʩʩʫ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʦʪʥʝʩʪʠ ʝʛʦ ʢ ʢʘ-

ʪʝʛʦʨʠʠ çʥʘʜʝʞʥʳʡ ʟʘʝʤʱʠʢè ʠʣʠ çʥʝʥʘʜʝʞʥʳʡ ʟʘʝʤʱʠʢè. ɸ ʪʘʢʞʝ 

ʧʦʟʚʦʣʠʪ ʜʘʪʴ ʦʮʝʥʢʫ ʪʝʤ ʠʣʠ ʠʥʳʤ çʧʨʝʜʧʦʯʪʝʥʠʷʤè ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʧʨʦʩʪʘʚʣʷʷ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʣʣʦʚ ʟʘ ʜʦ-

ʩʪʦʚʝʨʥʦʩʪʴ, ʧʦʣʥʦʪʫ ʠ ʟʘ ʩʘʤʦ ʧʨʠʩʫʪʩʪʚʠʝ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʩʪʨʘʥʠʮʝ.  

ʉʙʦʨ ʜʘʥʥʳʭ, ʪʨʝʙʫʝʤʳʡ ʜʣʷ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʨʝʡʪʠʥʛʦʚʦʡ 

ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʝʤʱʠʢʦʚ ʙʘʥʢʘ, ʚʝʜʝʪʩʷ ʚ ʩʦʮʠʘʣʥɹʳʭ ʩʝʪʷʭ ʩ 

ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʣʥʦʩʪʴʶ ʦʪʩʣʝʞʠ-

ʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʪʨʝʙʫʝʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʮʝʣʴʶ ʜʦʙʳʯʠ ʠʥʬʦʨʤʘʮʠʠ 

ʦʙ ʝʛʦ ʦʙʨʘʟʝ ʞʠʟʥʠ, ʩʦʮʠʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʧʨʦʯʠʤ.  

ɼʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘʟʳʚʘʶʪʩʷ ʢʨʘʫʣʝʨʘʤʠ. ʊʘʢ ʢʘʢ ʩʙʦʨ ʜʘʥʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʩʪʦ ʪʘʢ ʤʦʞʝʪ ʙʳʪʴ ʥʝʚʦʟʤʦʞʝʥ, ʚ ʚʠʜʫ ʧʦʣʠʪʠʢʠ 

ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ 

ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʤʦʛʫʪ ʥʘʩʪʨʘʠʚʘʪʴ ʧʦ ʩʚʦʝʤʫ ʞʝʣʘʥʠʶ. ʂʨʘʫʣʝʨ 

ʧʦʣʥʦʩʪʴʶ ʠʤʠʪʠʨʫʝʪ ʜʝʡʩʪʚʠʷ ʨʝʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʦʮʠʘʣʴʥʦʡ 

ʩʝʪʠ.   

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʪʨʘʥʠʮʘ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʧʨʦʛʨʘʤʤʳ ʂʨʘʫʣʝʨʘ) ʥʝ 

ʙʳʣʘ ʟʘʙʣʦʢʠʨʦʚʘʥʘ ʩʝʨʚʝʨʦʤ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʧʨʦʛʨʘʤʤʘ ʧʦʩʣʝ ʢʘʞ-

ʜʦʡ ʧʨʦʩʤʦʪʨʝʥʥʦʡ ʩʪʨʘʥʠʮʳ ʜʝʣʘʝʪ ʧʘʫʟʫ, ʯʪʦ ʩʥʠʞʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʙʣʦʢʠʨʦʚʢʠ. ʏʪʦʙʳ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ, ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, ʛʜʝ ʢʘʞʜʳʡ ʧʦʪʦʢ ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʝʨʚʝʨʫ 

ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʘ 

ʩʧʠʩʦʢ ʩʪʨʘʥʠʮ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʧʦʪʦʢʘʤʠ.  

ʂʘʢ ʘʣʴʪʝʨʥʘʪʠʚʘ ʂʨʘʫʣʝʨʫ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʙʦ-

ʪʦʚ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. ʋ 

ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʤʥʦʛʦ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩʦ ʩʪʨʘʥʠ-

ʮʝʡ ʧʦʜ ʠʭ ʫʧʨʘʚʣʝʥʠʝʤ, ʪʘʢ ʠ ʩʦ ʩʪʨʘʥʠʮʘʤʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ. ʅʦ 

ʦʜʥʦʛʦ ʙʦʪʘ ʜʣʷ ʧʦʣʥʦʡ ʘʚʪʦʥʦʤʥʦʩʪʠ ʩʪʨʘʥʠʮʳ ʟʘʯʘʩʪʫʶ ʥʝʚʦʟʤʦʞʥʦ. 

ɼʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʙʦʪʘ ʯʘʩʪʦ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʥʘʩʪʨʦʡ-

ʢʘ, ʯʪʦ ʤʦʞʝʪ ʩʢʘʟʘʪʴʩʷ ʥʘ ʩʢʦʨʦʩʪʠ ʩʙʦʨʘ ʜʘʥʥʳʭ. ɺ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤ-

ʤʘʭ ʥʝʪ ʨʝʞʠʤʘ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʥʠʞʝ, ʥʘʜʩʪʨʦʝʢ 

ʤʝʥʴʰʝ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʭʫʞʝ, ʠ ʩʙʦʨ ʜʘʥʥʳʭ ʦʯʝʥʴ ʚʳʙʦʨʦʯʥʳʡ.  
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ɼʣʷ ʩʦʟʜʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʙʘʥʢʦʚʩʢʦʡ ʩʠʩʪʝʤʳ ʦʮʝʥʢʠ ʢʨʝʜʠ-

ʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʝʤʱʠʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʲʝʜʠʥʠʪʴ 

ʤʝʪʦʜʠʢʫ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʣʠʝʥʪʘ-ʩʢʦʨʠʥʛ, 

ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʩʪʨʘʥʠʮ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʢʨʘʫʣʝʨʘʤʠ ʠ 

ʨʘʩʧʦʟʥʘʥʠʷ çʬʝʡʢʦʚʳʭè ʩʪʨʘʥʠʮ. 
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ʧʨʘʢʪʠʯʝʩʢʠʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʞʫʨʥʘʣ çʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ: ʪʝʦʨʠʷ ʠ 

ʧʨʘʢʪʠʢʘè, ʀʟʜʘʪʝʣʴʩʢʠʡ ʜʦʤ çʌʠʥʘʥʩʳ ʠ ʢʨʝʜʠʪè, ʬʝʚʨʘʣʴ 2010 ʛ. 

 

 

ɸʨʪʶʰʢʠʥʘ ɽ.ʉ. 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬ. ʀʉʊ ɿʘʭʘʨʦʚʘ ʆ.ʀ. 

 

ʅɽʁʈʆʅʅʓɽ ʉɽʊʀ ɺ ʆɹʋʏɽʅʀʀ ʉʂʆʈʀʅɻʆɺʓʍ ʉʀʉʊɽʄ 

 

ʇʝʨʩʝʧʪʨʦʥ, ʧʝʨʮʝʧʪʨʦʥ (ʘʥʛʣ. perceptron, ʥʝʤ. Perzeptron, ʦʪ ʣʘʪ. 

perceptio ð ʧʦʥʠʤʘʥʠʝ, ʧʦʟʥʘʚʘʥʠʝ, ʚʦʩʧʨʠʷʪʠʝ), ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦ-

ʜʝʣʴ ʧʨʦʮʝʩʩʘ ʚʦʩʧʨʠʷʪʠʷ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʡ 

ʤʦʜʝʣʠ ʣʶʙʦʛʦ ʩʢʦʣʴ ʫʛʦʜʥʦ ʩʣʦʞʥʦʛʦ ʦʙʲʝʢʪʘ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʧʝʨʩʝʧʪʨʦʥ ʩ ʦʜʥʠʤ ʩʢʨʳʪʳʤ ʩʣʦʝʤ ʩʠʛʤʦʠʜʥʳʭ ʥʝʡʨʦʥʦʚ, ʯʠʩʣʦ 

ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʘʤʠ  

NyQ/1+log2 Q Ò Nw  Ò Ny (Q/Nx +1)( Nx + Ny +1) +Ny 

ɻʜʝ Ny ï ʨʘʟʤʝʨʥʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ; Q ï ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ; Nw - ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʩʠʥʘʧʪʠʯʝʩʢʠʭ ʚʝʩʦʚ; 

Nx - ʨʘʟʤʝʨʥʦʩʪʴ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ.  

ʆʮʝʥʠʚ ʩ ʧʦʤʦʱʴʶ ʵʪʦʡ ʬʦʨʤʫʣʳ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʩʠʥʘʧʪʠʯʝ-

ʩʢʠʭ ʚʝʩʦʚ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦ̫ ʭ. 

N=Nw/(Nx  + Ny)è. [1] 

ʆʜʥʘʢʦ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʘʣʠʟʘʮʠʷʭ ʧʝʨʩʝʧʪʨʦʥʦʚ ʢʦʣʠʯʝʩʪʚʦ 

ʩʣʦʝʚ ʠ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ ʢʘʞʜʦʤ ʠʟ ʥʠʭ ʯʘʩʪʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʦʨʝʪʠ-

ʯʝʩʢʠʭ. ʀʥʦʛʜʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʝʨʩʝʧʪʨʦʥʳ ʩ ʙʦʣʴʰʠʤ 

ʯʠʩʣʦʤ ʩʢʨʳʪʳʭ ʩʣʦʝʚ.  

ʉʪʨʦʛʦʡ ʪʝʦʨʠʠ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʩʢʨʳʪʳʭ ʩʣʦʝʚ ʧʝʨ-

ʩʝʧʪʨʦʥʦʚ ʧʦʢʘ ʥʝʪ. ʅʘ ʧʨʘʢʪʠʢʝ ʞʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʝʨʩʝʧ-

ʪʨʦʥʳ, ʠʤʝʶʱʠʝ ʦʜʠʥ ʠʣʠ ʜʚʘ ʩʢʨʳʪʳʭ ʩʣʦʷ, ʧʨʠʯʝʤ ʯʠʩʣʦ ʥʝʡʨʦʥʦʚ ʚ 

ʩʢʨʳʪʳʭ ʩʣʦʷʭ ʦʙʳʯʥʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ Nx  ʜʦ 3Nx. 
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ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʧʝʨʩʝʧʪʨʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ, ʯʪʦ 

ʧʝʨʩʝʧʪʨʦʥ ʜʦʣʞʝʥ ʥʝ ʪʦʣʴʢʦ ʧʨʘʚʠʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʠʤʝʨʳ, ʢʦ-

ʪʦʨʳʝ ʙʳʣʠ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ, ʥʦ ʠ ʫʤʝʪʴ ʦʙʦʙʱʘʪʴ ʧʨʠʦʙʨʝʪʝʥ-

ʥʳʝ ʟʥʘʥʠʷ, ʪ.ʝ. ʧʨʘʚʠʣʴʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʭ ʚ ʦʙʫʯʘ-

ʶʱʝʡ ʚʳʙʦʨʢʝ ʥʝ ʙʳʣʦ. ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʩʧʦʩʦʙʘ ʦʧʪʠʤʠʟʘʮʠʠ ʯʠʩʣʘ 

ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʳʭ ʩʣʦʷʭ ï ʜʝʩʪʨʫʢʪʠʚʥʳʡ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ.  

ɼʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ï ʦʮʝʥʢʠ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʟʘʝʤ-

ʱʠʢʦʚ ʙʘʥʢʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʦʙʫʯʝʥʠʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. ʇʨʠ ʨʘʟʣʠʯʥʦʤ ʩʦʯʝʪʘʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ, ʚʝʨʦʷʪʥʦʩʪʴ ʙʣʘʛʦʩʢʣʦʥʥʦʩʪʠ ʨʝʰʝʥʠʷ ʙʘʥʢʘ ï ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ ʨʘʟʣʠʯʥʘ. 

ɹʳʣʠ ʧʦʜʛʦʪʦʚʠʣʠ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ. ʋʜʘʣʝʥʳ ʚʩʝ 

ʥʝʟʥʘʯʠʤʳʝ ʜʣʷ ʚʳʭʦʜʥʳʭ ʚʝʢʪʦʨʦʚ ʧʘʨʘʤʝʪʨʳ. 

ʀʪʦʛʦʚʳʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʠʪ ʠʟ: 

ï X1 ï ɺʦʟʨʘʩʪ; 

ï X2 ï ʉʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ; 

ï X3 ï ʆʙʨʘʟʦʚʘʥʠʝ; 

ï X4 ï ʂʦʣʠʯʝʩʪʚʦ ʣʠʮ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʠʞʜʠʚʝʥʠʠ; 

ï X5 ï ʉʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ï X6 ï ʉʣʫʞʝʙʥʦʝ ʧʦʣʦʞʝʥʠʝ; 

ï X7 ï ʆʙʱʠʡ ʩʪʘʞ ʨʘʙʦʪʳ; 

ï X8 ï ʉʪʘʞ ʨʘʙʦʪʳ ʥʘ ʧʦʩʣʝʜʥʝʤ ʤʝʩʪʝ ʨʘʙʦʪʳ; 

ï X9 ï ʋʨʦʚʝʥʴ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʜʦʭʦʜʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 6 ʤʝʩʷʮʝʚ; 

ï X10 ï ʉʫʜʠʤʦʩʪʴ; 

ï X11 ï ʅʘʣʠʯʠʝ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʜʚʠʞʠʤʦʩʪʠ; 

ï X12 ï ʅʘʣʠʯʠʝ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. 

ɺ ʩʢʦʨʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʦʮʝʥʢʘ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʘ 

ʢʘʢ ʧʨʘʚʠʣʦ ʙʠʥʘʨʥʘʷ: "ʚʳʜʘʪʴ ʢʨʝʜʠʪ" (ʠʣʠ "ʟʘʝʤʱʠʢ ʢʨʝʜʠʪʦʩʧʦʩʦ-

ʙʝʥ") ʣʠʙʦ "ʦʪʢʘʟʘʪʴ ʚ ʚʳʜʘʯʝ ʢʨʝʜʠʪʘ" (ʠʣʠ "ʟʘʝʤʱʠʢ ʥʝʢʨʝʜʠʪʦʩʧʦ-

ʩʦʙʝʥ"). ʇʦʵʪʦʤʫ ʚ ʨʘʙʦʪʝ, ʦʪʚʝʪʘʤʠ ʥʝʡʨʦʩʠʤʫʣʷʪʦʨʘ ʷʚʣʷʶʪʩʷ 

ʜʘ(Y1) ʠʣʠ ʥʝʪ(Y2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʠʣʦʩʴ 12 ʚʭʦʜʥʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ(X1-X12) ʠ 2 ʚʳʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʘ (Y1, Y2). 

ʅʝʯʠʩʣʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʳʣʘ ʟʘʢʦʜʠʨʦʚʥʘ ʚ ʯʠʩʣʦʚʦʤ ʚʠʜʝ, ʢʨʦ-

ʤʝ ʚʦʟʨʘʩʪʘ, ʢʦʣʠʯʝʩʪʚʘ ʠʞʜʠʚʝʥʮʝʚ ʠ ʦʙʱʝʛʦ ʩʪʘʞʘ ʨʘʙʦʪʳ, ʠ ʧʨʠʩʚʦ-

ʝʥʳ ʠʤ ʯʠʩʣʦʚʳʝ ʟʥʘʯʝʥʠʷ.  

ɹʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʝʨʩʝʧʪʨʦʥ ʩ ʦʜʥʠʤ ʩʢʨʳʪʳʤ ʩʣʦʝʤ ʩʠʛʤʦʠʜʥʳʭ 

ʥʝʡʨʦʥʦʚ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ, 

ʙʳʣ ʧʨʦʚʝʜʝʥ ʪʝʩʪ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ ʢ ʦʙʦʙʱʝʥʠʶ. 

ʊʝʩʪ ï ʧʨʠʤʝʨʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʪʦʡ ʞʝ ʩʘʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-
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ʩʪʠ, ʥʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʥʝ ʫʯʘʩʪʚʫʶʪ. ʂʘʢ ʧʨʘʚʠʣʦ 4,5 ʪʝʩʪʦʚʳʭ 

ʧʨʠʤʝʨʦʚ ʜʦʩʪʘʪʦʯʥʦ.  

ɿʘʪʝʤ, ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʥʘ 

ʩʢʨʳʪʦʤ ʩʣʦʝ, ʪ.ʝ. ʪʘʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ, ʧʨʠ ʢʦʪʦʨʦʤ ʥʝʡʨʦʩʠ-

ʤʫʣʷʪʦʨ ʙʫʜʝʪ ʩʯʠʪʘʪʴ ʩ ʥʘʠʤʝʥʴʰʝʡ ʧʦʛʨʝʰʥʦʩʪʴʶ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʯʠʩʣʘ ʥʝʡʨʦʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʩʣʦʝʚ ʧʝʨʩʝʧʪʨʦʥʘ ʧʦʛʨʝʥhʦʩʪʴ ʦʙʫʯʝʥʠʷ 

E  ʦʙʳʯʥʦ ʧʘʜʘʝʪ, ʪʦʛʜʘ ʢʘʢ ʧʦʛʨʝʰʥʦʩʪʴ ʦʙʦʙʱʝʥʠʷ Eʪ  ʩʥʘʯʘʣʘ ʧʘʜʘ-

ʝʪ, ʘ ʟʘʪʝʤ, ʥʘʯʠʥʘʷ ʩ ʥʝʢʦʪʦʨʦʛʦ ʦʧʪʠʤʘʣʥɹʦʛʦ ʟʥʘʯʝʥʠʷ  ʚʦʟʨʘʩʪʘʝʪ. 

ʄʦʞʥʦ ʧʨʦʩʣʝʜʠʪʴ ʵʪʦ ʥʘ ʨʠʩ 1. 

ʀʩʧʦʣʴʟʦʚʘʣʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʤʝʪʦʜ ʦʧʪʠʤʠʟʘʮʠʠ ʯʠʩʣʘ ʥʝʡʨʦ-

ʥʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʥʝʡʨʦʥʦʚ - 4. ʇʦʩʣʝ ʵʪʦʛʦ, ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʧʝʨ-

ʩʝʧʪʨʦʥʘ, ʧʨʦʚʦʜʠʣʦʩʴ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʠʤʦʩʪʠ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʀʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʛʠʩʪʦʛʨʘʤʤʝ ʦʮʝʥʢʠ ʟʥʘʯʠʤʦʩʪʠ 

ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ. 

 
ʈʠʩ. 1. ʆʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʝʡʨʦʥʦʚ 

 

 
ʈʠʩ. 2. ʇʨʦʚʝʨʢʘ ʟʥʘʯʠʤʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ 

 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʟʥʘʯʠʤʦʩʪʴ ʢʘʞʜʦʛʦ ʧʘʨʤʝʪʨʘ, ʠ ʚʠʜʥʦ ʢʘʢ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʧʝʨʩʝʧʪʨʦʥʘ, ʝʩʣʠ ʫʙʨʘʪʴ ʢʘʞʜʳʡ ʠʟ 
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ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʦʯʝʨʝʜʠ. ɹʳʣ ʩʜʝʣʘʥ ʚʳʚʦʜ, ʯʪʦ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚʩʝ 

ʧʘʨʘʤʝʪʨʳ ʟʥʘʯʠʤʳ, ʪʘʢ ʢʘʢ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʚʦʟʨʘʩʪʘʝʪ 

ʧʦʛʨʝʰʥʦʩʪʴ ʧʝʨʩʝʧʪʨʦʥʘ. ɺ ʮʝʣʦʤ, ʢʘʞʜʳʡ ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʧʘʨʘʤʝʪʨ 

ʟʥʘʯʠʤ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʦʩʪʘʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʘʢ ʢʘʢ ʧʨʠ ʧʨʠʥʷ-

ʪʠʠ ʨʝʰʝʥʠʷ ʦ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʦʩʪʠ ʟʘʝʤʱʠʢʘ, ʙʘʥʢ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʩʝ 

ʧʘʨʘʤʝʪʨʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ, ʠ ʝʩʣʠ ʟʘʝʤɦ ʠʢ ʧʨʦʭʦʜʠʪ ʧʦ ʙʦʣʴʰʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʧʘʨʘʤʝʪʨʦʚ, ʪʦ ʫ ʥʝʛʦ ʙʦʣʴʰʠʝ ʰʘʥʩʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʘʥʢ 

ʩʯʠʪʘʣ ʝʛʦ ʢʨʝʜʠʪʦʩʧʦʩʦʙʥʳʤ.  

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ʗʩʥʠʮʢʠʡ ʃ.ʅ. ɺʚʝʜʝʥʠʝ ʚ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ: ʋʯʝʙʥʦʝ ʧʦʩʦ-

ʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʚʳʩʰ. ʫʯʝʙ. ʟʘʚʝʜʝʥʠʡ: -ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʢʘʜʝ-

ʤʠʷè, 2005 ʛ. ʉ 62. 

 

 

ɹʘʥʥʦʚʘ ʆ.ʀ 

ʈʫʢ. ʢ.ʧ.ʥ, ʜʦʮʝʥʪ ʢʘʬ. ʀʉʊ ɹʝʜʥʷʢ ʉ.ɻ. 

 

ʕʃɽʂʊʈʆʅʅʓʁ ʄɸʈʂɽʊʀʅɻ 

 

ʉʦʚʨʝʤʝʥʥʘʷ ʞʠʟʥʴ ʦʪʤʝʯʝʥʘ ʩʝʨʴʝʟʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʵʢʦʥʦ-

ʤʠʢʝ, ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ, ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʘʭ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʤʠʨʘ, 

ʢʦʛʜʘ ʩʪʠʨʘʶʪʩʷ ʩʪʘʨʳʝ, ʧʨʠʚʳʯʥʳʝ ʢʦʥʪʫʨʳ ʠ ʧʦʥʷʪʠʷ, ʠ ʚʳʨʠʩʦʚʳ-

ʚʘʶʪʩʷ ʥʦʚʳʝ ʧʨʠʥʮʠʧʳ. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ʨʦʣʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʨʢʝ-

ʪʠʥʛʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʥʷʝʪʩʷ. ʃʠʜʝʨʘʤʠ ʙʣʠʞʘʡʰʝʛʦ ʙʫʜʫʱʝʛʦ 

ʤʦʞʥʦ ʥʘʟʚʘʪʴ - ʢʦʤʧʘʥʠʠ, ʢʦʪʦʨʳʝ ʫʤʝʶʪ ʤʛʥʦʚʝʥʥʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʢʨʘʪʢʦʩʨʦʯʥʳʝ ʟʘʧʨʦʩʳ ʨʳʥʢʘ, ʪʫʪ ʞʝ ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʠʭ ʚ ʪʦʚʘʨʳ ʠ 

ʫʩʣʫʛʠ ʠ ʙʳʩʪʨʝʝ ʜʨʫʛʠʭ ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʠʭ ʧʦʪʨʝʙʠʪʝʣʶ.  

ʎʝʣʴʶ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ ʷʚʣʷʶʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ ʠ ʠʟʫʯʝʥʠʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʩʬʝʨʝ.  

ɿʘʜʘʯʠ ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʠ ʚʢʣʶʯʘ-

ʶʪ ʚ ʩʝʙʷ: ʟʥʘʢʦʤʩʪʚʦ ʩ ʦʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ,  

ʩ ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʦʩʥʦʚʥʳʤʠ ʚʠʜʘʤʠ ʵʣʝʢ-

ʪʨʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ,  ʤʦʜʝʣʷʤʠ ʢʦʤʤʫʥʠʢʘʮʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʤʘʨʢʝ-

ʪʠʥʛʝ,  ʦʧʨʝʜʝʣʝʥʠʝ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʦʚ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥ-

ʛʘ. 

ʕʣʝʢʪʨʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ - ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʪʚʦʨʯʝʩʪʚʦ, ʥʦ ʠ ʯʸʪʢʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʩʚʷʟʠ ʩ ʦʙʱʝʩʪʚʦʤ. ʂʦʤʧʘʥʠʠ, ʩʪʘʨʘʷʩʴ ʜʦʙʠʪʴʩʷ 

ʩʚʦʠʭ ʮʝʣʝʡ, ʥʘʯʠʥʘʶʪ ʚʩʸ ʙʦʣʝʝ ʘʢʪʠʚʥʦ ʧʨʠʤʝʥʷʪʴ ʵʣʝʢʪʨʦʥʥʳʡ 

ʤʘʨʢʝʪʠʥʛ,  ʪʝʤ ʩʘʤʳʤ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʩʚʦʶ ʨʘʙʦʪʫ ʩ ʧʦ-
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ʪʨʝʙʠʪʝʣʷʤʠ, ʥʦ ʠ ʧʦʚʳʰʘʶʪ ʦʙʱʫʶ ʩʠʪʫʘʮʠʶ ʥʘ ʵʢʦʥʦʤʠʯʝʩʢʦʤ 

ʨʳʥʢʝ. ʕʣʝʢʪʨʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʬʫʥʢʮʠʶ - ʩʚʦʜʠʪ 

ʚʤʝʩʪʝ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʢʦʤʧʘʥʠʠ, ʜʝʣʘʷ ʵʪʦ ʚ ʪʳʩʷʯʠ ʨʘʟ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʢʦʛʜʘ-ʣʠʙʦ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ ʤʦʞʥʦ ʧʦʥʷʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ 

ʬʠʨʤʳ ʜʦʣʞʥʳ ʫʤʝʪʴ ʩʦʙʠʨʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʪʘʢ, ʯʪʦ-

ʙʳ ʟʥʘʪʴ ʥʳʥʝʰʥʠʡ ʠ ʧʨʝʜʫʛʘʜʘʪʴ ʟʘʚʪʨʘʰʥʠʡ ʩʧʨʦʩ, ʫʤʝʪʴ ʙʳʩʪʨʦ 

ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ  ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʧʘʢʝʪ ʵʬʬʝʢʪʠʚʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝ-

ʰʝʥʠʡ, ʩʦʟʜʘʚʘʪʴ ʧʦʜ ʠʭ ʨʝʘʣʠʟʘʮʠʶ ʤʦʙʠʣʴʥʳʝ ʢʦʤʘʥʜʳ, ʘ ʪʘʢ ʞʝ 

ʧʨʝʚʨʘʱʘʪʴ ʵʪʠ ʨʝʰʝʥʠʷ ʚ ʥʦʚʳʝ ʪʦʚʘʨʥʳʝ ʠʜʝʠ ʠ ʜʦʚʦʜʠʪʴ ʠʭ ʜʦ ʧʦ-

ʪʨʝʙʠʪʝʣʷ ʙʳʩʪʨʝʝ ʠ ʵʢʦʥʦʤʠʯʥʝʝ, ʯʝʤ ʢʦʥʢʫʨʝʥʪʳ.  

ʕʣʝʢʪʨʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ - ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʤʘʨʢʝʪʠʥʛʘ 

ʢʦʤʧʘʥʠʠ, ʩʚʷʟʘʥʥʳʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʳʭ ʩʨʝʜʩʪʚ  (ʈʠʩ. 1). 

 

 
ʈʠʩ.1 

 

ʅʠ ʦʜʥʘ ʢʦʤʧʘʥʠʷ ʚ ʤʠʨʝ ʥʝ ʩʤʦʞʝʪ ʧʦʭʚʘʩʪʘʪʴʩʷ ʩʚʦʠʤʠ ʟʥʘʯʠ-

ʪʝʣʴʥʳʤʠ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʙʠʟʥʝʩʝ, ʝʩʣʠ ʝʸ ʧʨʦʜʫʢʮʠʷ ʥʝ ʙʫʜʝʪ ʟʥʘʢʦ-

ʤʘ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʊʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʜʫʤʘʥʥʦʛʦ 

ʧʣʘʥʘ ʠʥʪʝʨʥʝʪ - ʤʘʨʢʝʪʠʥʛʘ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʫʩʧʝʭʦʚ ʠ 

ʩʝʨʴʝʟʥʦ ʨʘʩʰʠʨʠʪʴ ʩʚʦʶ ʢʣʠʝʥʪʩʢʫʶ ʙʘʟʫ ʚ ʪʝʯʝʥʠʝ ʦʯʝʥʴ ʥʝʧʨʦʜʦʣ-

ʞʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʟʘʪʨʘʪʘʭ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʠ Gartner Group  ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʀʥ-

ʪʝʨʥʝʪ, ʢʦʤʧʘʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʪʴ ʩʚʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʩʣʝʜʫʶɦ ʠʤ 

ʬʘʢʪʦʨʘʤ: ʛʦʪʦʚʥʦʩʪʠ ʢ çʩʞʘʪʠʶè ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʥʘ ʟʘʧʨʦʩʳ ʢʣʠʝʥʪʦʚ; ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʩ ʙʦʣʴʰʠʤ 
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ʢʦʣʠʯʝʩʪʚʦʤ ʧʘʨʪʥʝʨʦʚ; ʧʝʨʝʭʦʜʫ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ; 

ʥʘʣʠʯʠʶ ʛʠʙʢʦʩʪʠ ʚ ʧʦʜʭʦʜʝ ʢ ʙʠʟʥʝʩʫ. 

ʇʦʩʢʦʣʴʢʫ ʫ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ, ʪʦ 

ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʘʞʜʳʤ ʠʟ ʥʠʭ, ʘ ʠʤʝʥʥʦ: ʠʥʪʝʨ-

ʥʝʪ - ʤʘʨʢʝʪʠʥʛʦʤ, ʤʦʙʠʣʴʥʳʤ ʤʘʨʢʝʪʠʥʛʦʤ, ʪʝʣʝʬʦʥʥʳʤʠ ʩʧʨʘʚʦʯ-

ʥʳʤʠ ʩʣʫʞʙʘʤʠ.  

ʏʘʩʪʴ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʳʥʢʘ ʦʙʨʘʟʫʶʪ ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʦʜʘʚʮʳ, 

ʪʦʨʛʫʶʱʠʝ ʬʠʟʠʯʝʩʢʠʤʠ ʪʦʚʘʨʘʤʠ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ ʀʥʪʝʨʥʝʪ ʜʣʷ 

ʧʨʝʜʣʦʞʝʥʠʷ ʩʚʦʝʛʦ ʪʦʚʘʨʘ ʥʦʚʳʤ ʩʝʛʤʝʥʪʘʤ ʧʦʪʨʝʙʠʪʝʣʝʡ, ʧʨʦʚʝʜʝ-

ʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʘʨʢʝʪʠʥʛʦʚʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʦʧʣʘʪʳ ʩʜʝʣʦʢ.   

ʅʝʢʦʪʦʨʳʝ ʪʦʚʘʨʳ ʠ ʫʩʣʫʛʠ ʩʫʱʝʩʪʚʫʶʪ ʚ ʚʠʜʝ ʟʥʘʥʠʡ ʠ ʦʧʪrʘ ʠ 

ʥʝ ʠʤʝʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʘʥʘʣʦʛʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʥʠ 

ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʳ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʘʪ. ʅʘʧʨʠʤʝʨ, ʟʥʘʥʠʷ 

ʦʧʳʪʥʦʛʦ ʧʨʦʜʘʚʮʘ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦ-

ʛʨʘʤʤʳ, ʧʦʟʚʦʣʷʶʱʝʡ ʜʘʚʘʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ-

ʩʝʪʠʪʝʣʷʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʛʘʟʠʥʘ.  

ɺ ʮʠʬʨʦʚʦʤ ʬʦʨʤʘʪʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʧʨʦʮʝʩʩʳ, ʚʢʣʯʁʘʶʱʠʝ 

ʦʙʱʝʥʠʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʚ. ɹʠʙʣʠʦʪʝʢʠ ʨʘʥʴʰʝ ʦʢʘʟʳʚʘʣʠ 
ʫʩʣʫʛʫ ʧʦ ʧʦʜʙʦʨʫ ʚʳʨʝʟʦʢ ʠʟ ʛʘʟʝʪ ʠʣʠ ʚʳʜʝʨʞʝʢ ʠʟ ʩʪʘʪʝʡ ʧʦ ʠʥʪʝʨʝ-

ʩʫʶʱʝʡ ʯʠʪʘʪʝʣʷ ʧʨʦʙʣʝʤʝ. ʊʝʧʝʨʴ ʵʪʦ ʜʝʣʘʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ. 

ɸʫʢʮʠʦʥʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʝʨʰʝʥʠʷ ʦʙʤʝʥʦʚ ʤʝʞʜʫ 

ʧʨʦʜʘʚʮʘʤʠ ʠ ʧʦʢʫʧʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʣʠ ʙʳ ʚʩʪʨʝʪʠʪʴʩʷ ʥʘ ʬʠ-

ʟʠʯʝʩʢʦʤ ʨʳʥʢʝ. ʆʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʪʨʝʙʠʪʝʣʷʤ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳ-

ʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʜʘʚʮʦʚ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʩʚʦʡ ʪʦʚʘʨ.  

ʕʣʝʢʪʨʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ʧʨʦʜʚʠʥʫʣʩʷ ʥʘʩʪʦʣʴʢʦ ʜʘʣʝʢʦ, ʯʪʦ ʧʦʟ-

ʚʦʣʷʝʪ ʧʨʦʜʘʚʘʪʴ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʫʩʣʫʛʠ. ʉʦʚʩʝʤ ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝ-

ʥʠ, ʵʪʦ ʢʘʟʘʣʦʩʴ ʯʝʤ-ʪʦ ʩʪʨʘʥʥʳʤ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʘʥʠʡ.  

ɺʝʜʴ ʫʩʣʫʛʠ ʦʙʣʘʜʘʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʦʛʨʘ-

ʥʠʯʠʚʘʶʱʠʤʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʧʨʝʜʣʦʞʝʥʠʷ. ʕʪʦ ʥʝʦʩʷʟʘʝʤʦʩʪʴ (ʥʝ-

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʤʦʪʨʝʪʴ ʠʣʠ ʧʨʦʚʝʨʠʪʴ ʫʩʣʫʛʫ ʜʦ ʝʝ ʧʦʪʨʝʙʣʝ-

ʥʠʷ), ʥʝʩʦʭʨʘʥʷʝʤʦʩʪʴ (ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʠʟʚʝʩʪʠ ʫʩʣʫʛʠ ʚʧʨʦʢ ʠʣʠ 

ʧʨʦ ʟʘʧʘʩ), ʥʝʦʪʜʝʣʠʤʦʩʪʴ ʦʪ ʠʩʪʦʯʥʠʢʘ (ʫʩʣʫʛʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴ-

ʢʦ ʚ ʢʦʥʪʘʢʪʝ ʩ ʝʝ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ) ʠ  ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʢʘʯʝʩʪʚʘ (ʫʩʣʫʛʠ 

ʪʦʛʦ ʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʧʦ ʢʘʯʝʩʪʚʫ). ʆʜʥʘʢʦ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʧʨʝʦʜʦʣʝʚʘʪʴ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜ-

ʩʪʚʠʷ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʣʫʛ.  

ʕʣʝʢʪʨʦʥʥʳʡ ʤʘʨʢʝʪʠʥʛ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʢʦʤʧʘ-

ʥʠʷʤ, ʥʦ ʪʘʢ ʞʝ ʠ ʤʦʛ ʙʳ ʧʦʤʦʛʘʪʴ ʨʘʟʚʠʚʘʪʴʩʷ ʚʳʩʰʠʤ ʫʯʝʙʥʳʤ ʟʘʚʝ-

ʜʝʥʠʷʤ. ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʞʝ ʦʙʨʘʟʦʚʘ-
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ʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʷʚʣʷʶʪʩʷ ʩʚʦʝʛʦ ʨʦʜʘ ʫʯʘʩʪʥʠʢʘʤʠ ʨʳʥʦʯʥʳʭ 

ʦʪʥʦʰʝʥʠʡ, ʩʫʙʲʝʢʪʘʤʠ ʨʘʥʢʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʠ ʨʳʥʢʘ ʪʨʫʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʦʝ ʦʙʱʝʩʪʚʦ ʧʨʘʢ-

ʪʠʯʝʩʢʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʙʝʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ. ɼʣʷ ʚʩʝʭ ʚʠʜʦʚ 

ʪʦʚʘʨʦʚ ʨʘʩʰʠʨʝʥʠʝ ʠ ʫʢʨʝʧʣʝʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʩ ʧʦʢʫʧʘʪʝʣʷʤʠ 

ʙʣʘʛʦʜʘʨʷ ʵʣʝʢʪʨʦʥʥʦʤʫ ʤʘʨʢʝʪʠʥʛʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʤʠ ʤʦʞʝʪ ʩʪʘʪʴ 

ʫʩʧʝʰʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘ-

ʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʢʦʨʦʩʪʴ ʨʝʘʣʠ-

ʟʘʮʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʭ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ ʠ ʫʩʣʫʛ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʪʨʝʙʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʩʠʪʫʘʮʠʷ ʥʘ ʨʳʥʢʝ 

ʤʝʥʷʶʪʩʷ ʩʦ ʚʩʸ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʢʦʨʦʩʪʴʶ.  

 

 

ʂʨʦʪʢʦʚ ʇ.ɺ. 

ʈʫʢ. ʢ.ʧ.ʥ, ʜʦʮʝʥʪ ʢʘʬ. ʀʉʊ ɹʝʜʥʷʢ ʉ.ɻ. 

 

ʉʇʆʉʆɹʓ ʌʀʃʔʊʈɸʎʀʀ ʀʅʊɽʈʅɽʊ ʂʆʅʊɽʅʊɸ 

 

ʎʝʣʠ: ʧʨʝʜʧʨʠʥʷʪʴ ʧʦʧʳʪʢʫ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʦʥʷʪʠʝ çʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʤʫʩʦʨè, ʚʳʜʝʣʠʪʴ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʦʪ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ. 

ʀʥʪʝʨʥʝʪ - ʵʪʦ ʦʜʠʥ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ. ɺʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʢʘʟʘʣʦʩʴ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʧʨʦ-

ʙʣʝʤʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʨʘʙʦʪʝ ʩ ʀʥʪʝʨʥʝʪʦʤ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʂʦʥʝʯʥʦ, ʵʪʘ ʧʨʦʙʣʝʤʘ ʥʝ ʫʪʨʘʪʠʣʘ 

ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʩʝʡʯʘʩ, ʠ, ʥʘʚʝʨʥʦʝ, ʥʠʢʦʛʜʘ ʥʝ ʙʫʜʝʪ ʨʝʰʝʥʘ 

ʦʢʦʥʯʘʪʝʣʴʥʦ, ʥʦ ʧʦʷʚʠʣʠʩʴ ʠ ʥʦʚʳʝ ʧʨʦʙʣʝʤʳ. ʈʘʩʪʫʱʝʝ ʩʝʪʝʚʦʝ ʩʦ-

ʦʙʱʝʩʪʚʦ ʧʦʩʪʝʧʝʥʥʦ ʩʪʘʥʦʚʠʪʩʷ ʚʩʝ ʙʦʣʝʝ ʘʛʨʝʩʩʠʚʥʳʤ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʕʪʘ ʘʛʨʝʩʩʠʚʥʦʩʪʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʘ ʩ ʧʦ-

ʩʪʦʷʥʥʦ ʫʩʠʣʠʚʘʶʱʠʤʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪ.ʝ. ʩ ʨʦʩʪʦʤ 

ʦʙʲʝʤʦʚ ʷʚʥʦʡ ʠʣʠ ʩʢʨʳʪʦʡ ʪʦʨʛʦʚʦʡ, ʧʦʣʠʪʠʯʝʩʢʦʡ ʠ ʧʨʦʯʝʡ ʨʝʢʣʘ-

ʤʳ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʟʘʜʘʯʘ ʫʩʣʦʞʥʷʝʪʩʷ - ʥʘʜʦ ʥʝ ʧʨʦʩʪʦ ʥʘʡʪʠ ʠʣʠ 

ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ, ʥʦ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʠʣʠ ʦʪʬʠʣʴʪʨʦʚʘʪʴ ʝʝ. 

ɺʣʘʜʝʣʴʮʳ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʯʪʦʚʳʭ ʷʱʠʢʦʚ ʧʨʝʢʨʘʩʥʦ ʟʥʘʶʪ, ʯʪʦ ʯʘʩʪʴ 

ʧʨʠʭʦʜʷʱʠʭ ʧʠʩʝʤ ʩʦʜʝʨʞʠʪ ʨʝʢʣʘʤʥʳʡ "ʤʫʩʦʨ": ʩʧʠʩʢʠ ʪʦʚʘʨʦʚ, 

ʦʧʠʩʘʥʠʷ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʧʨʦʯʠʡ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ 

"ʩʧʘʤ". ʇʦʣʫʯʝʥʠʝ ʠ ʧʨʦʩʤʦʪʨ ʪʘʢʠʭ ʩʦʦʙʱʝʥʠʡ ʟʘʥʠʤʘʝʪ ʤʥʦʛʦ ʚʨʝ-

ʤʝʥʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʧʳʪʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʢʦʨʦ ʥʘʯʠʥʘʶʪ ʩʪʠ-

ʨʘʪʴ ʩʧʘʤ, ʦʨʠʝʥʪʠʨʫʷʩʴ ʪʦʣʴʢʦ ʧʦ ʠʭ ʟʘʛʦʣʦʚʢʘʤ (subject) ʠ ʜʘʞʝ ʥʝ 

ʟʘʛʣʷʜʳʚʘʷ ʚ ʪʝʢʩʪ ʩʘʤʦʛʦ ʧʠʩʴʤʘ. ʉʦʛʣʘʩʥʦ ʨʦʩʩʠʡʩʢʦʡ ʩʪʘʪʠʩʪʠʢʝ, 

ʢʘʞʜʳʡ ʪʨʝʪʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʀʥʪʝʨʥʝʪ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʪʘʢʦʡ ʩʝʨʴʝʟʥʦʡ 
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ʧʨʦʙʣʝʤʦʡ, ʢʘʢ ʉʇɸʄ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʨʦʜʝ ʙʳ ʥʝʪ ʥʠʯʝʛʦ ʩʣʦʞ-

ʥʦʛʦ ʫʜʘʣʷʪʴ ʝʞʝʜʥʝʚʥʦ ʧʦ 5-6 (ʘ ʫ ʢʦʛʦ-ʪʦ ʜʦʭʦʜʠʪ ʠ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ) çʣʝʚʳʭè ʧʠʩʝʤ, ʥʦ ʝʩʣʠ ʧʦʩʯʠʪʘʪʴ, ʩʢʦʣʴʢʦ ʟʘ ʤʝʩʷʮ ʩʧʘʤ-

ʨʘʩʩʳʣʢʘ çʩʲʝʜʘʝʪè ʚʘʰʝʛʦ ʨʘʙʦʯʝʛʦ (ʠʣʠ ʣʠʯʥʦʛʦ) ʚʨʝʤʝʥʠ ʠ ʪʨʘʬʠʢʘ, 

ʪʦ ʝʩʪʴ ʦ ʯʝʤ ʟʘʜʫʤʘʪʴʩʷ. 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ, ʣʝʪ 5 ʥʘʟʘʜ ʥʘ ʩʧʘʤ ʥʠʢʪʦ ʚʥʠʤʘʥʠʷ ʥʝ ʦʙʨʘʱʘʣ: 

ʥʦ ʝʛʦ, ʧʨʘʚʜʘ, ʠ ʥʝ ʨʘʩʩʳʣʘʣʠ ʚ ʪʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ. ʉʝʡʯʘʩ ʥʘʡʜʝʪʩʷ 

ʤʘʣʦ ʣʶʜʝʡ, ʢʦʪʦʨʳʭ ʥʝ ʨʘʟʜʨʘʞʘʣʠ ʙʳ ʙʝʩʢʦʥʝʯʥʳʝ ʧʠʩʴʤʘ ʩ ʫʩʣʫʛʘ-

ʤʠ ʠ ʧʨʝʜʣʦʞʝʥʠʷʤʠ ʚ ʩʦʙʩʪʚʝʥʥʦʤ ʷʱʠʢʝ. ʅʝʥʘʚʠʜʝʪʴ ʵʪʦʪ çʤʫʩʦʨè - 

ʜʝʣʦ ʙʣʘʛʦʨʦʜʥʦʝ, ʜʘʞʝ ʩʨʝʜʠ ʪʝʭ, ʢʪʦ ʵʪʦʪ çʤʫʩʦʨè ʟʘʢʘʟʚrʘʝʪ. 

ʋ ʧʦʜʘʚʣʷʶʱʝʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʧʘʤ ʚʳʟʳʚʘʝʪ ʨʝʟ-

ʢʦ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʧʦʵʪʦʤʫ ʦʥ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʥʝʞʝʣʘ-

ʪʝʣʴʥʘʷ ʠʣʠ "ʧʣʦʭʘʷ" ʧʦʯʪʘ.  
ɺ ʵʪʦʡ ʨʘʙʦʪʝ ʟʘʪʨʦʥʫʪʘ ʪʘʢʘʷ ʪʝʤʘ, ʢʘʢ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ. 

ʊʘʢ ʢʘʢ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ ʯʝʣʦʚʝʢ ʤʥʦʛʦ ʧʦʣʴʟʫʝʪʩʷ ʩʝʪʴʶ ʀʥ-

ʪʝʨʥʝʪ, ʩʦ ʚʩʝʤʠ ʝʛʦ ʚʳʪʝʢʘʶʱʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʯʝʣʦʚʝʢʫ, ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʤʝʪʴ ʬʠʣʴʪʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʚʦʠʭ ʟʘʜʘʯ, ʦʪ ʠʥʬʦʨʤʘʮʠʠ ʥʝʞʝʣʘʪʝʣʴʥʦʡ, çʤʫʩʦʨʥʦʡè.  

ɿʘ ʦʩʥʦʚʫ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʙʳʣ ʚʟʷʪ ʣʠʯʥʳʡ ʦʧʳʪ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ.  

ʀʩʧʦʣʴʟʫʷ ʧʦʠʩʢʦʚʳʝ ʤʘʰʠʥʳ, ʟʘʯʘʩʪʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʪʨʝʯʘʝʪ-

ʩʷ ʩ ʥʝʞʝʣʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ: çʥʘʚʷʟʯʠʚʘʷ ʨʝʢʣʘʤʘè, ʥʝʞʝʣʘʪʝʣʴ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʧʨʦʩʘ, çʩʘʡʪʳ-ʬʝʡʢʠè. ɺʩʝ ʵʪʠ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʷʚʣʷʝʪ-

ʩʷ ʦʪʚʣʝʢʘʶʱʠʤ ʬʘʢʪʦʨʦʤ, ʥʦ ʝʱʸ ʠ ʟʘʪʨʫʜʥʷʝʪ ʧʦʠʩʢ. ɺ ʙʦʨʴʙʝ ʩ 

ʢʦʥʪʝʥʪʦʤ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʤʦʛʫʪ ʧʦʤʦʯʴ: ʧʣʘʛʠʥʳ, ʙʣʦʢʠʨʫʶʱʠʝ ʚʳ-

ʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʦʚ ʠ ʙʣʦʢʠʨʫʶʱʠʝ ʥʝʞʝʣʘʪʝʣʴʥʫʶ ʨʝʢʣʘʤʫ; ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʫʪʦʯʥʷʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʣʷ ʧʦʠʩʢʦʚʳʭ ʤʘʰʠʥ. ʊʘʢ ʢʘʢ ʧʦ-

ʩʝʱʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʩʘʡʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪ ʫʛʨʦʟʫ ʜʣʷ ʇʂ, 

ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʇʆ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʠʩʪʝ-

ʤʳ.  

ʉʝʛʦʜʥʷ ʥʝʢʦʪʦʨʫʶ ʫʛʨʦʟʫ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠ ʩʦʮʠʘʣʴʥʳʝ ʩʝ-

ʪʠ. ʉʝʛʦʜʥʷ ʯʝʣʦʚʝʢ ʟʘʯʘʩʪʫʶ ʤʦʞʝʪ ʧʦʡʤʘʪʴ ʩʝʙʷ ʟʘ ʙʝʟʜʫʤʥʳʤ 

ʩʢʨʦʣʣʠʥʛʦʤ ʥʦʚʦʩʪʥʦʡ ʣʝʥʪʳ. ʕʪʦ ʦʪʚʣʝʢʘʶʱʠʡ ʬʘʢʪʦʨ ï ʩʦʮʠʘʣʴ-

ʥʳʝ ʩʝʪʠ ʩʧʦʩʦʙʥʳ ʦʪʥʠʤʘʪʴ ʪʦ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʦʪʨʘ-

ʪʠʪʴ ʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʠʢʘʢʦʝ ʇʆ ʥʝ ʩʤʦʞʝʪ ʧʦ-

ʤʦʯʴ, ʯʝʣʦʚʝʢʫ ʩʣʝʜʫʝʪ ʩʘʤʦʤʫ ʨʘʩʧʨʝʜʝʣʷʪʴ ʩʚʦʸ ʚʨʝʤʷ, ʯʪʦʙʳ ʥʝ ʟʘ-

ʚʟ̫ʥʫʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

ʊʘʢ ʯʪʦ ʞʝ ʩʯʠʪʘʪʴ çʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʫʩʦʨʦʤè? ɺ ʭʦʜʝ ʨʘʙʦʪʳ 

ʧʨʠʰʣʠ ʢ ʪʘʢʦʤʫ ʟʘʢʣʶʯʝʥʠʶ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʤʫʩʦʨʦʤ ʤʦʞʥʦ 

ʩʯʠʪʘʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʢʦʥʪʝʥʪ, ʢʦʪʦʨʳʡ ʤʝʰʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚ ʨʝ-

ʰʝʥʠʠ ʥʘʩʫʱʥʳʭ ʟʘʜʘʯ.  
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ʇʦʩʪʦʷʥʥʦʝ ʫʩʠʣʝʥʠʝ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʠʣʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʚʳ-

ʥʫʞʜʝʥʳ ʠʩʢʘʪʴ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ "ʤʫʩʦʨʦʤ". ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ ʚʦʟʥʠʢʘʝʪ ʩʧʨʦʩ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ, ʧʦʟʚʦ-

ʣʷʶʱʠʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʚ ʀʥʪʝʨʥʝʪʝ ʠ ʧʦʤʝʯʘʪʴ ʝʛʦ 

ʢʘʢ "ʭʦʨʦʰʝʝ" ʠʣʠ "ʧʣʦʭʦʝ", ʘ ʪʦʯʥʝʝ ï ʢʘʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʣʠ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʥʪʝʨʝʩʘʤ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 ʆʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʝʞʝʣʘʪʝʣʴ-

ʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʬʠʣʴʪʨʘ, ʩʧʦʩʦʙʥʦʛʦ 

ʨʘʩʧʦʟʥʘʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʩʘʡʪʦʚ, ʧʠʩʝʤ ʠ ʪ.ʧ., ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʥʦʛʦ 

ʥʘʩʪʨʘʠʚʘʪʴʩʷ ʧʦʜ ʥʫʞʜʳ ʦʪʜʝʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘ ʩʦʜʝʨʞʘʥʠʷ ʚ ʀʥʪʝʨʥʝʪʝ ʦʙʰʠʨʥʘ: 

ʧʨʦʚʝʨʢʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʦʪʩʣʝʞʠʚʘʥʠʝ www-ʪʨʘʬʠʢʘ ʢʦʨʧʦʨʘ-

ʮʠʡ, ʫʯʝʙʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʪʘʢ ʜʘʣʝʝ. ʌʠʣʴʪʨʘʮʠʷ ʩʦʜʝʨʞʘʥʠʷ ʤʦʞʝʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ "ʤʠʨʥʳʤʠ", ʥʦ ʠ ʚʦʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʠ 

ʩʧʝʮʩʣʫʞʙʘʤʠ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʰʧʠʦʥʘʞʘ. 

ʆʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʟʘʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʪ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʨʠʤʝʥʝʥʠʷ ʬʠʣʴʪʨʘ. ɼʣʷ ʨʷʜʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷ ʚʘʞʥʦ ʥʝ ʧʦʪʝʨʷʪʴ ʥʫʞʥʳʝ ʧʠʩʴʤʘ, ʪ.ʝ. ʥʝʜʦʧʫʩʪʠʤʘ ʠʟʣʠʰʥʷʷ ʧʦʣ-

ʥʦʪʘ ʬʠʣʴʪʨʘʮʠʠ ʠʣʠ, ʢʘʢ ʵʪʦ ʥʘʟʳʚʘʝʪʩʷ, "ʣʦʞʥʳʝ ʪʨʝʚʦʛʠ". ɿʜʝʩʴ 

ʫʤʝʩʪʝʥ ʧʨʠʥʮʠʧ ʧʨʦʧʫʩʢʘ ʥʝʪʦʯʥʦ ʨʘʩʧʦʟʥʘʥʥʳʭ ʩʦʦʙʱʝʥʠʡ. 

ʅʘʧʨʦʪʠʚ, ʜʣʷ ʮʝʣʝʡ ʩʧʝʮʩʣʫʞʙ ʠ ʦʪʜʝʣʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʦʤʤʝʨ-

ʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, ʦʯʝʚʠʜʥʦ, ʚʘʞʥʝʝ ʥʝ ʧʨʦʧʫʩʪʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʶ "ʩʥʘʨʫʞʠ", ʠ ʥʝ ʚʳʧʫʩʪʠʪʴ ʥʠʯʝʛʦ ʣʠʰʥʝʛʦ "ʠʟʚʥʝ". ɺ ʪʘʢʦʡ ʩʠʪʫ-

ʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ ʧʦʣʥʦʪʫ ʬʠʣʴʪʨʘʮʠʠ 

(ʰʠʨʦʪʫ ʟʘʭʚʘʪʘ), ʘ ʪʦʯʥʦʩʪʴ ʤʦʞʝʪ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʟʘʨʘʥʝʝ ʟʘ-

ʜʘʥʥʳʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ, ʪʘʢ ʯʪʦ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʨʝʣʝ-

ʚʘʥʪʥʦʩʪʠ ʩʦʦʙʱʝʥʠʷ ʠʣʠ ʜʦʢʫʤʝʥʪʘ ʟʘʜʘʥʥʦʡ ʨʫʙʨʠʢʝ ʧʨʠʥʠʤʘʝʪʩʷ 

ʚʨʫʯʥʫʶ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ 

ʥʘʩʪʨʦʡʢʘ ʬʠʣʴʪʨʘ, ʧʦʵʪʦʤʫ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʤʦʜʫʣʷ ʬʠʣʴʪʨʘʮʠʠ 

ʜʦʣʞʝʥ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʱʝʥʥʳʤ ʠ ʧʨʦʟʨʘʯʥʳʤ ʜʣʷ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. 

 ɼʣʷ ʬʠʣʴʪʨʘʮʠʠ çʤʫʩʦʨʘè ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, 

ʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʘʤ ʧʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʫʤʝʪʴ ʦʛʨʘʜʠʪʴ ʩʝʙʷ. 
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ɸɼɸʇʊʀɺʅʆɻʆ ʇʆɺɽɼɽʅʀʗ ʀʉʂʋʉʉʊɺɽʅʅʆɻʆ ʆɹʒɽʂʊɸ 

ʅɸ ɹɸɿɽ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 

 

ɺ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʣʝʞʘʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

ʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠ ̫ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠʩʩʣʝ-

ʜʫʝʤʳʭ ʦʙʲʝʢʪʦʚ. ʉʬʝʨʘ ʠ ʨʳʥʦʢ ʦʩʥʦʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ: ʤʝ-

ʜʠʮʠʥʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʙʦʪʳ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ ʠʛ-

ʨʘʭ ʠ ʪ.ʜ. ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʤʠ, ʪʘʢ ʢʘʢ 

ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʫʛʘʜʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʧʦ 

ʟʘʜʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦ-

ʚʳ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʫʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, 

ʠ, ʥʘʢʦʥʝʮ, ʦʥʠ ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ. 

ʀʟʚʝʩʪʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʚʦʣʶʮʠʠ ʠ ʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ ʥʘ ʦʩ-

ʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʵʥʜʦʛʝʥʥʦʡ ʦʮʝʥʢʦʡ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʚʝ-

ʜʝʥʠʷ, ʩʫʱʝʩʪʚʫʶʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʛʦʤʝʦʩʪʘʪʠʯʝʩʢʠʭ 

ʥʝʡʨʦʥʘʭ, ʦʙʣʘʜʘʶʱʠʝ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʤ ʧʦʚʝ-

ʜʝʥʠʝʤ. 

ɺ ʨʘʙʦʪʝ ʩʪʘʚʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʦʧʠʩʘʥʠʝ ʠ ʧʦʩʪʨʦʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ; 

- ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ ʠ ʦʙʲʝʢʪʦʚ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

- ʨʝʘʣʠʟʘʮʠʷ ʦʩʥʦʚʥʳʭ ʩʚʦʡʩʪʚ ʨʘʟʫʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ; 

- ʨʝʘʣʠʟʘʮʠʷ ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʠ ʤʝʭʘʥʠʟʤʘ çʚʦʩʧʨʠ̫ -

ʪʠʷè ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ ʦʙʲʝʢʪʦʤ ʤʦʜʝʣʠ; 

- ʨʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʩ ʦʢʨʫʞʝʥʠʝʤ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ,  ʚʢʣʶ-

ʯʘʝʪ ʚ ʩʝʙʷ:  

- ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʦʚ ʚʦʩʧʨʠʷʪʠʷ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ; 

- ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ; 

- ʥʘʣʠʯʠʝ ʧʘʤʷʪʠ; 

- ʥʘʣʠʯʠʝ ʤʳʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʢʘʢʠʝ ʙʳ ʦʥʠ ʥʠ ʙʳʣʠ); 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʦʢʨʫʞʘ-

ʶʱʠʤ ʤʠʨʦʤ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ, ʠ ʦʧʳ-

ʪʘ. ʇʦʜ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʧʣʦʩʢʦ-

ʩʪʠ ʩ ʝʚʢʣʠʜʦʚʦʡ ʤʝʪʨʠʢʦʡ.  
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʷʟʳʢ ʉ#. ɺ ʧʨʦʮʝʩ-

ʩʝ ʨʘʟʨʘʙʦʪʢʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʠʤʝʥʷʣʩʷ Encog Machine Learning 

Framework. 

 

ʅʦʚʦʩʝʣʴʮʝʚ ʉ.ɽ. 

ʈʫʢ.  ʘʩʩ. ʢʘʬ. ʀʉʊ ʃʦʰʢʘʨʝʚ ɸ.ʉ. 

 

ʇʈʆɹʃɽʄʓ ʈɸʉʇʆɿʅɸɺɸʅʀʗ ʆɹʒɽʂʊʆɺ ʅɸ 

ʀɿʆɹʈɸɾɽʅʀʀ 

 

ɿʘʜʘʯʝʡ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ çʩʢʨʳʪʦʡè ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʦʙʲʝʢʪʘ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʣʘʩʩʫ ʧʫʪʝʤ ʘʥʘʣʠʟʘ ʚʝʢʪʦʨʘ ʟʥʘ-

ʯʝʥʠʡ ʥʘʙʣʶʜʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ. ʀʥʬʦʨʤʘʮʠʶ ʦ ʩʚʷʟʠ ʤʝʞʜʫ ʟʥʘʯʝʥʠ-

ʷʤʠ ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩ-

ʩʫ ʘʣʛʦʨʠʪʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʜʦʣʞʝʥ ʠʟʚʣʝʯʴ ʠʟ ʦʙʫʯʘʶʱʝʡ ʩʦʚʦʢʫʧʥʦ-

ʩʪʠ ʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʣʠʙʦ ʟʥʘʯʝʥʠʷ ʠ ʧʨʠʟʥʘʢʦʚ ʠ 

ʢʣʘʩʩʦʚ, ʣʠʙʦ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷ ʠʭ ʧʨʠʟʥʘʢʦʚ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ 

ʥʘʟʳʚʘʝʪʩʷ ʟʘʜʘʯʝʡ ʦʙʫʯʝʥʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ ʩ ʫʯʠʪʝʣʝʤ, ʘ ʚʦ 

ʚʪʦʨʦʤ ð ʙʝʟ ʫʯʠʪʝʣʷ. ɿʜʝʩʴ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʢʘʞʜʳʡ ʦʙʲʝʢʪ 

çʧʨʠʥʘʜʣʝʞʠʪè ʦʜʥʦʤʫ ʦʙʨʘʟʫ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʤʥʦʞʝ-

ʩʪʚʘ. ʇʨʠ ʦʪʥʝʩʝʥʠʠ (ʢʣʘʩʩʠʬʠʢʘʮʠʠ) ʦʙʲʝʢʪʦʚ ʪʨʝʙʫʝʪʩʷ ʧʨʠʤʝʥʠʪʴ 

ʥʝʢʦʪʦʨʦʝ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʨʘʥʝʝ ʧʨʘʚʠʣʦ, ʯʪʦʙʳ ʨʝʰʠʪʴ, ʢʘʢʦʤʫ ʦʙʨʘʟʫ 

(ʢʣʘʩʩʫ) ʧʨʠʥʘʜʣʝʞʠʪ ʦʙʲʝʢʪ. ɺ ʟʘʜʘʯʝ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩ ʦʙʫʯʝʥʠʝʤ 

ʧʨʘʚʠʣʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʣʞʥʦ ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ ʩ ʠʟʚʝʩʪʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ ʨʘʟʣʠʯʥʳʤ 

ʢʣʘʩʩʘʤ. ʕʪʠ ʦʙʲʝʢʪʳ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʘʟʳʚʘʶʪʩʷ ʦʙʫʯʘʶʱʠʤ ʤʥʦʞʝ-

ʩʪʚʦʤ ʠʣʠ ʚʳʙʦʨʢʦʡ. ɺ ʟʘʜʘʯʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚ 

ʦʙʲʝʢʪʳ ʧʨʝʜʲʷʚʣʷʶʪʩʷ çʥʘʙʣʶʜʘʪʝʣʶè ʙʝʟ ʫʢʘʟʘʥʠʷ ʠʭ ʧʨʠʥʘʜʣʝʞ-

ʥʦʩʪʠ ʢʣʘʩʩʘʤ (ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷ). ʅʘʙʣʶʜʘʪʝʣʴ (ʘʣʛʦʨʠʪʤ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ) ʜʦʣʞʝʥ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʦʩʪʨʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ (ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ) [1]. ʈʘʟʫʤʝʝʪʩʷ, ʪʘʢʦʡ ʧʦʜ-

ʭʦʜ ʢ ʘʥʘʣʠʟʫ ʠʟʦʙʨʘʞʝʥʠʡ ʘʜʝʢʚʘʪʝʥ ʣʠʰʴ ʦʜʥʦʤʫ ʠʟ ʜʚʫʭ ʘʩʧʝʢʪʦʚ 

ʜʚʫʝʜʠʥʦʡ ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ, ʘ 

ʠʤʝʥʥʦ, ʩʦʙʩʪʚʝʥʥʦ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʢʣʘʩʩʘ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ (ʚʳ-

ʜʝʣʝʥʥʦʛʦ) ʬʨʘʛʤʝʥʪʘ ʠʟʦʙʨʘʞʝʥʠʷ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʢʘʢ ʚʥʝʰʥʝʝ 

ʧʨʦʷʚʣʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʩʢʨʳʪʦʛʦ ʦʙʨʘʟʘ. ʇʨʠ ʵʪʦʤ ʚʳʥʫʞʜʝʥʥʦ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪʩʷ ʫʞʝ ʨʝʰʝʥʥʦʡ ʟʘʜʘʯʘ ʩʝʛʤʝʥʪʘʮʠʠ, ʪ. ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʘ-

ʥʠʮ ʬʨʘʛʤʝʥʪʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʜʦʧʫʩʪʠʤʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʝʜʠʥʦʝ ʮʝʣʦʝ (ʦʙʲʝʢʪ). 
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ɺ ʟʘʜʘʯʘʭ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʥʝʪ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʅʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʣʶʙʫʶ ʥʘʜʧʠʩʴ. ʊʘʙ-

ʣʠʯʢʘ ʥʘ ʫʣʠʮʝ ʠ ʣʠʩʪ ʪʝʢʩʪʘ ð ʵʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʝ ʦʙʲʝʢʪʳ. 

ɸʣʛʦʨʠʪʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʤʦʜʫʣʠ: 

Å ʆʧʪʠʯʝʩʢʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʩʠʤʚʦʣʦʚ; 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʰʪʨʠʭ-ʢʦʜʦʚ; 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʥʦʤʝʨʦʚ; 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʠʮ; 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʨʝʯʠ; 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ; 

Å ʈʘʩʧʦʟʥʘʚʘʥʠʝ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʟʝʤʥʦʡ ʢʦʨʳ, ʚ ʢʦʪʦʨʳʭ 
ʥʘʭʦʜʷʪʩʷ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ; 

Å ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʜʦʢʫʤʝʥʪʦʚ; 

ɺ ʮʝʣʦʤ ʧʨʦʙʣʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: 

ʦʙʫʯʝʥʠʷ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ [2]. ʆʙʫʯʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʢʘʟʘ 

ʦʪʜʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʤʫ ʠʣʠ ʜʨʫʛʦ-

ʤʫ ʦʙʨʘʟʫ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʨʘʩʧʦʟʥʘʶʱʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʨʠ-

ʦʙʨʝʩʪʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʘʛʠʨʦʚʘʪʴ ʦʜʠʥʘʢʦʚʳʤʠ ʨʝʘʢʮʠʷʤʠ ʥʘ ʚʩʝ ʦʙʲ-

ʝʢʪʳ ʦʜʥʦʛʦ ʦʙʨʘʟʘ ʠ ʨʘʟʣʠʯʥʳʤʠ - ʥʘ ʚʩʝ ʦʙʲʝʢʪʳ ʨʘʟʣʠʯʥʳʭ ʦʙʨʘʟʦʚ. 

ʆʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʦʣʞʝʥ ʟʘʚʝʨʰʠʪʴʩʷ ʪʦʣʴʢʦ ʧʫʪʝʤ 

ʧʦʢʘʟʦʚ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʦʙʝ̡ʢʪʦʚ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʜʨʫʛʠʭ ʧʦʜʩʢʘʟʦʢ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʦʚ ʦʙʫʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʣʠʙʦ ʢʘʨʪʠʥʢʠ, ʣʠʙʦ ʜʨʫʛʠʝ 

ʚʠʟʫʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ (ʙʫʢʚʳ), ʣʠʙʦ ʨʘʟʣʠʯʥʳʝ ʷʚʣʝʥʠʷ ʚʥʝʰʥʝʛʦ 

ʤʠʨʘ, ʥʘʧʨʠʤʝʨ ʟʚʫʢʠ, ʩʦʩʪʦʷʥʠʷ ʦʨʛʘʥʠʟʤʘ ʧʨʠ ʤʝʜʠʮʠʥʩʢʦʤ ʜʠʘʛʥʦ-

ʟʝ, ʩʦʩʪʦʷʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʚ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨ. ɺʘʞ-

ʥʦ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʫʢʘʟʳʚʘʶʪʩʷ ʪʦʣʴʢʦ ʩʘʤʠ ʦʙʲʝʢʪʳ ʠ ʠʭ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʨʘʟʫ. ɿʘ ʦʙʫʯʝʥʠʝʤ ʩʣʝʜʫʝʪ ʧʨʦʮʝʩʩ ʨʘʩʧʦʟʥʘʚʘʥʠʷ 

ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʜʝʡʩʪʚʠʷ ʫʞʝ ʦʙʫʯʝʥʥʦʡ ʩʠ-

ʩʪʝʤʳ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʵʪʠʭ ʧʨʦʮʝʜʫʨ ʠ ʩʦʩʪʘʚʣʷʝʪ ʧʨʦʙʣʝʤʫ ʦʙʫʯʝʥʠʷ 

ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ ʩʘʤ ʨʘʟʛʘʜʳʚʘʝʪ 

ʠʣʠ ʧʨʠʜʫʤʳʚʘʝʪ, ʘ ʟʘʪʝʤ ʥʘʚʷʟʳʚʘʝʪ ʤʘʰʠʥʝ ʧʨʘʚʠʣʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, 

ʧʨʦʙʣʝʤʘ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʨʝʰʘʝʪʩʷ ʯʘʩʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʦʩʥʦʚʥʫʶ ʠ ʛʣʘʚ-

ʥʫʶ ʯʘʩʪʴ ʧʨʦʙʣʝʤʳ (ʦʙʫʯʝʥʠʝ) ʯʝʣʦʚʝʢ ʙʝʨʝʪ ʥʘ ʩʝʙʷ. 

ʇʨʦʙʣʝʤʘ ʦʙʫʯʝʥʠʷ ʨʘʩʧʦʟʥʘʚʘʥʠʶ ʦʙʨʘʟʦʚ ʠʥʪʝʨʝʩʥʘ ʢʘʢ ʩ ʧʨʠ-

ʢʣʘʜʥʦʡ, ʪʘʢ ʠ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ʉ ʧʨʠʢʣʘʜʥʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʨʝʰʝʥʠʝ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʚʘʞʥʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʪʦʤʫ, ʯʪʦ ʦʥʦ 

ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ, ʢʦʪʦʨʳʝ 

ʜʦ ʩʠʭ ʧʦʨ ʩʚʷʟʳʚʘʣʠ ʣʠʰʴ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʞʠʚʦʛʦ ʤʦʟʛʘ. ʇʨʠʥʮʠʧʠ-

ʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʙʣʝʤʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʚʦʧʨʦʩʦʤ, ʢʦʪʦʨʳʡ ʚʩʝ ʯʘ-

ʱʝ ʚʦʟʥʠʢʘʝʪ ʚ ʩʚʷʟʠ ʩ ʨʘʟʚʠʪʠʝʤ ʠʜʝʡ ʢʠʙʝʨʥʝʪʠʢʠ: ʯʪʦ ʤʦʞʝʪ ʠ ʯʪʦ 
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ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʞʝʪ ʜʝʣʘʪʴ ʤʘh ʠʥʘ? ɺ ʢʘʢʦʡ ʤʝʨʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʤʘʰʠʥʳ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʙʣʠʞʝʥʳ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ ʞʠʚʦʛʦ ʤʦʟʛʘ?  

 
ʈʠʩ.1 ï ʀʣʣʶʩʪʨʘʮʠʷ ʧʨʦʙʣʝʤʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ ʣʠʮ ʠ 

ʧʦʜʭʦʜʦʚ ʢ ʚʳʙʦʨʫ ʠʥʬʦʨʤʘʪʠʚʥʳʭ ʬʨʘʛʤʝʥʪʦʚ 

ʉʣʦʞʥʦʩʪʴ ʟʘʜʘʯʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝʤ 

ʚʦʟʤʦʞʥʳʭ ʨʘʢʫʨʩʦʚ (ʤʘʩʰʪʘʙʦʚ, ʧʦʣʦʞʝʥʠʡ, ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ) ʨʘʩʧʦ-

ʟʥʘʚʘʝʤʳʭ ʣʠʮ. ɿʜʝʩʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ ʚʥʫʪʨʝʥ-

ʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʦʚ, ʚʢʣʶʯʘʶʱʝʝ ʧʨʦʝʢʮʠʠ ʠʟʦʙʨʘʞʝʥʠʡ [3]. 

ɼʘʥʥʘʷ ʟʘʜʘʯʘ ʜʦ ʩʠʭ ʧʦʨ ʠʤʝʝʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʩʪʝʤʘʭ ʦʭʨʘ-

ʥʳ, ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʢʨʝʜʠʪʥʳʭ ʢʘʨʪʦʯʝʢ, ʚ ʢʨʠʤʠʥʘʣʠʩʪʠʯʝʩʢʦʡ ʵʢʩ-

ʧʝʨʪʠʟʝ, ʥʘ ʪʝʣʝʢʦʥʬʝʨʝʥʮʠʷʭ ʠ ʪ.ʜ. ɼʣʷ ʝʸ ʨʝʰʝʥʠʷ ʧʨʝʜʣʦʞʝʥʳ ʤʝ-

ʪʦʜʳ ʨʘʩʧʦʟʥʘʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʪʝʦʨʠʠ ʥʝʡʨʦʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝ-

ʪʝʡ, ʢʦʨʨʝʣʷʮʠʦʥʥʦ-ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʘʭ, ʤʝʪʦʜʘʭ ʚʳʯʠʩʣʝʥʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʤʦʤʝʥʪʦʚ, ʢʦʥʪʫʨʥʦʤ ʘʥʘʣʠʟʝ, 3D-

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʜʨ. ʉʨʝʜʠ ʥʠʭ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʝ-

ʥʠʶ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʚʳʜʝʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ (ʠʥʬʦʨ-

ʤʘʪʠʚʥʳʭ) ʧʨʠʟʥʘʢʦʚ ʦʙʲʝʢʪʦʚ ʩʮʝʥʳ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʵʣʝʤʝʥʪʦʚ 

ʛʣʘʟ, ʥʦʩʘ, ʨʪʘ, ʧʦʜʙʦʨʦʜʢʘ. 
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ʄɸʊɽʄɸʊʀʏɽʉʂʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʇʈʆʊʀɺʆɹʆʈʉʊɺɸ ɺ ʉʆʎʀʋʄɽ 

 

ʆʧʠʩʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʘʧʧʘʨʘʪʦʤ ʨʘʟʣʠʯʥʳʭ ʢʦʤʧʦʥʝʥʪ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʚʦʡʥʳ ʠ ʝʛʦ ʠʟʫʯʝʥʠʝ ʫʞʝ ʚʭʦʜʠʪ ʚ ʩʬʝʨʫ ʠʥʪʝʨʝʩʦʚ 

ʤʥʦʛʠʭ ʫʯʝʥʳʭ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʣʶʙʘʷ ʩʪʨʘʥʘ ʤʠʨʘ ʥʫʞʜʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʵʬʬʝʢʪʠʚ-

ʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʦʧʝʨʘʮʠʷʤ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʡ ʚʦʡʥʳ. ʅʝ ʩʝʢʨʝʪ, ʯʪʦ ʚ ʥʘʰʝ ʚʨʝʤʷ ʤʥʦʛʠʝ ʛʦʩʫʜʘʨʩʪʚʘ ʨʘʩ-

ʩʤʘʪʨʠʚʘʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʚʦʡʥʫ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʨʝʘʣʠʟʘʮʠʠ ʚʥʝʰʥʝʡ ʧʦʣʠʪʠʢʠ [1, 2]. 

ɺ ʨʘʤʢʘʭ ʙʘʟʦʚʦʡ ʤʦʜʝʣʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʘʜʝʥʠʷ ʧʨʝʜʧʦʣʘ-

ʛʘʝʪʩʷ, ʯʪʦ ʥʝʦʭʚʘʯʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʝʡ ʠʥʜʠʚʠʜ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʝʝ 

ʣʠʙʦ ʠʟ ʩʨʝʜʩʪʚ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʉʄʀ), ʣʠʙʦ ʧʫʪʝʤ ʤʝʞʣʠʯ-

ʥʦʩʪʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʦʪ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʨʘʥʝʝ ʠʥʜʠʚʠʜʘ (ʘʜʝʧ-

ʪʘ). ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʤʝʞʣʠʯʥʦʩʪ-

ʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʧʨʠ ʵʪʦʤ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʘʢʞʝ ʯʠʩʣʫ ʫʞʝ ʦʭʚʘ-

ʯʝʥʥʳʭ ʠʥʜʠʚʠʜʦʚ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʠ (ʪʦ ʝʩʪʴ, ʯʠʩʣʦ ʦʭʚʘʯʝʥʥʳʭ ʠʥʜʠʚʠʜʦʚ ʟʘ ʝʜʠʥʠʮʫ ʚʨʝʤʝ-

ʥʠ) ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ ʩʢʦʨʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʘʞʜʳʤ 

ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʳʭ ʩʧʦʩʦʙʦʚ. ʕʪʘ ʩʢʦʨʦʩʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʠʩʣʫ 

ʝʱʸ ʥʝʦʭʚʘʯʝʥʥʳʭ ʠʥʜʠʚʠʜʦʚ. ʆʙʱʘʷ ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʯʠʩʣʘ ʘʜʝʧ-

ʪʦʚ (ʪ.ʝ. ʯʠʩʣʦ ʟʘʚʝʨʙʦʚʘʥʥʳʭ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ) ʩʢʣʘʜʳʚʘʝʪʩʷ ʠʟ 

ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʯʝʨʝʟ ʉʄʀ ʠ ʯʝʨʝʟ ʤʝʞʣʠʯ-

ʥʦʩʪʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ. ʄʦʜʝʣʴ ʠʤʝʝʪ ʚʠʜ ʟʘʜʘʯʠ ʂʦʰʠ ʜʣʷ ʥʝʣʠ-

ʥʝʡʥʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠʷ: 

 
ɿʜʝʩʴ ʍ(t) ð ʯʠʩʣʝʥʥʦʩʪʴ ʘʜʝʧʪʦʚ (ʠʥʜʠʚʠʜʦʚ, ʚʣʘʜʝʶʱʠʭ ʠʥ-

ʬʦʨʤʘʮʠʝʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭ ʝʝ) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʧʘʨʘʤʝʪʨʳ Ŭ, 

ɓ ʭʘʨʘʢʪʝʨʠʟʫʶʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʯʝ-

ʨʝʟ ʉʄʀ ʠ ʧʫʪʝʤ ʤʝʞʣʠʯʥʦʩʪʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, N0 ð ʯʠʩʣʦ ʠʥʜʠʚʠ-

ʜʫʫʤʦʚ ʚ ʩʦʮʠʫʤʝ.  

ʈʝʰʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 
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ʇʦʙʝʜʠʪʝʣʝʤ ʩʯʠʪʘʝʪʩʷ ʪʦʪ, ʢʪʦ ʢ ʤʦʤʝʥʪʫ ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʠʟʫʯʘ-

ʝʤʦʡ ʦʙʱʥʦʩʪʠ ʦʙʝʠʤʠ ʚʠʜʘʤʠ ʠʥʬʦʨʤʘʮʠʠ ʩʫʤʝʣ ʨʘʩʧʨʦʩʪʨʘʥʠʪʴ 

ʩʚʦʶ ʠʥʬʦʨʤʘʮʠʶ ʩʨʝʜʠ ʙʦʣʴʰʝʛʦ, ʯʝʤ ʩʦʧʝʨʥʠʢ, ʯʠʩʣʘ ʯʣʝʥʦʚ ʦʙʱ-

ʥʦʩʪʠ. ɺ ʵʪʦʡ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʠʥʜʠʚʠʜ, ʫʟʥʘʚʰʠʡ ʠʥʬʦʨ-

ʤʘʮʠʶ ʠʟ ʦʜʥʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ, ʟʘʢʨʳʪ ʜʣʷ ʚʪʦʨʦʛʦ, ʪʦ ʝʩʪʴ ʠʩʢʣʶʯʘ-

ʝʪʩʷ "ʧʝʨʝʚʝʨʙʦʚʢʘ". ʊʘʢʞʝ ʜʝʣʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʢʘʞ-

ʜʳʡ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʚʦʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʣʠʯʠʥ, ʦʧʠ-

ʩʳʚʘʶʱʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. ɺ ʵʪʦʡ ʤʦʜʝ-

ʣʠ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʫʪʸʤ ʤʝʞʣʠʯʥʦʩʪʥʦʡ ʢʦʤ-

ʤʫʥʠʢʘʮʠʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʯʠʩʣʫ ʠʥʜʠ-

ʚʠʜʦʚ, ʦʭʚʘʯʝʥʥʳʭ ʵʪʠʤ ʞʝ ʠʩʪʦʯʥʠʢʦʤ.  

ʈʘʩʰʠʨʠʤ ʙʘʟʦʚʫʶ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʘʜʝʥʠʷ, ʫʯʪʷ ʟʘ-

ʙʳʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʠʥʜʠʚʠʜʘʤʠ, ʜʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ð ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʝʨʝʭʦʜʘ ʠʟ ʘʜʝʧʪʦʚ ʚ ʥʝʦʭʚʘʯʝʥʥʳʝ. ʊʦʛʜʘ ʤʦʜʝʣʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʥʘʧʘʜʝʥʠʷ ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʫʨʘʚʥʝʥʠʷ: 

 

 
ɽʛʦ ʩʪʘʮʠʦʥʘʨʥʦʝ ʨʝʰʝʥʠʝ: 

 

 
ʊʝʧʝʨʴ ʨʘʩʰʠʨʠʤ ʤʦʜʝʣʴ, ʚʢʣʶʯʠʚ ʚ ʥʝʸ ʧʨʝʜʧʦʩʳʣʢʫ ʦ ʜʝʣʝʥʠʠ 

ʩʦʮʠʫʤʘ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʚʦʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ Ŭ ʠ ɓ. ʆʙʦʟʥʘʯʠʤ ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ ʯʝʨʝʟ N1, ʘ ʚʪʦʨʦʡ ʯʝʨʝʟ N2. ʊʦʛʜʘ ʧʦʣʫʯʠʤ ʩʣʝʜʫ-

ʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ: 

 

 
ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʷʚʣʷʝʪʩʷ 

ʨʝʟʫʣʴʪʘʪʠʚʥʳʤ, ʝʩʣʠ ʦʥʦ ʷʚʣʷʝʪʩʷ ʥʝ ʦʜʥʦʨʘʟʦʚʳʤ, ʘ ʧʨʦʚʦʜʠʪʩʷ ʚ 

ʚʠʜʝ ʢʘʤʧʘʥʠʠ. ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʛʦ ʚʘʨʠʘʥʪʘ ʤʦʜʝʣʠ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, 

ʯʪʦ ʠʥʜʠʚʠʜ ʧʨʠʩʦʝʜʠʥʷʝʪʩʷ ʢ ʯʠʩʣʫ ʘʜʝʧʪʦʚ ʟʘ ʜʚʘ ʰʘʛʘ. ɹʫʜʫʯʠ 

ʦʭʚʘʯʝʥʥʳʤ ʚ ʧʝʨʚʳʡ ʨʘʟ, ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʧʨʝʜʘʜʝʧʪʦʤ. ʕʪʦ, ʚ ʯʘʩʪʥʦ-

ʩʪʠ, ʦʟʥʘʯʘʝʪ, ʯʪʦ ʦʥ ʝʱʝ ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪ ʠʥʬʦʨʤʘʮʠʶ ʜʘʣʝʝ. ʇʨʝ-
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ʜʘʜʝʧʪ ʧʦʣʫʯʘʝʪ ʠ ʫʩʚʘʠʚʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʪʝʤ ʞʝ ʧʨʘʚʠʣʘʤ, ʯʪʦ ʠ 

ʥʝʦʭʚʘʯʝʥʥʳʡ ʝʶ ʯʣʝʥ ʛʨʫʧʧʳ. 

ʋʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʯʠʩʣʝʥʥʦʩʪʠ ʧʨʝʜʘʜʝʧʪʦʚ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

 

 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʘʙʦʪʝ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʥʘʧʘʜʝʥʠʷ, ʫʯʠʪʳʚʘʶɦ ʠʭ ʢʘʢ 

ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʤʝʞʣʠʯʥʦʩʪʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ, ʪʘʢ ʠ ʧʨʦ-

ʧʘʛʘʥʜʫ ʯʝʨʝʟ ʉʄʀ.  

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʪʘʢʠʭ 

ʬʘʢʪʦʨʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʥʝʧʦʣʥʳʡ ʦʭʚʘʪ ʩʦʮʠʫʤʘ 

ʩʨʝʜʩʪʚʘʤʠ ʤʘʩʩʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʫʩʚʦʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʣʠʰʴ ʧʦʩʣʝ 

ʥʝʦʜʥʦʢʨʘʪʥʦʛʦ ʝʝ ʧʦʣʫʯʝʥʠʷ, ʫʯʝʪ ʟʘʙʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʘʜʝʧʪʘʤʠ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ ʘʥʘʣʠʟ ʤʦʜʝʣʝʡ ʧʦʢʘʟʘʣ, ʢʘʢ ʠʟʤʝʥʷʝʪʩʷ 

ʜʠʥʘʤʠʢʘ ʨʦʩʪʘ ʘʜʝʧʪʦʚ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʤʦʜʝʣʠ 

ʩ ʫʯʝʪʦʤ ʬʘʢʪʦʨʘ ʟʘʙʳʚʘʥʠʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ɔ ʯʠʩʣʝʥ-

ʥʦʩʪʴ ʘʜʝʧʪʦʚ ʚ ʤʦʤʝʥʪ ʘʞʠʦʪʘʞʘ ʩʥʠʞʘʝʪʩʷ. ɺ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ ʥʝ-

ʧʦʣʥʦʛʦ ʦʭʚʘʪʘ ʩʦʮʠʫʤʘ ʉʄʀ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʜʚʝ ʛʨʫʧʧʳ ʘʜʝʧʪʦʚ 

ʯʠʩʣʝʥʥʦʩʪʴʶ N1 ʠ N2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʠ ʵʪʦʤ N1 < N2. ɺr ʷʚʣʝʥʦ, 

ʯʪʦ ʫ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʪʝʤʧ ʨʦʩʪʘ ʯʠʩʣʘ ʘʜʝʧʪʦʚ ʙʫʜʝʪ ʚʳʰʝ, ʝʩʣʠ ʦʥʠ 

ʠʥʪʝʨʝʩʫʶʪʩʷ ʉʄʀ ʠ ʫʯʘʩʪʚʫʶʪ ʚ ʤʝʞʣʠʯʥʦʩʪʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʭ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʚʪʦʨʦʡ ʛʨʫʧʧʳ, ʯʣʝʥʳ ʢʦʪʦʨʦʡ ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʚʣʠʷʥʠʶ 

ʉʄʀ. ɺ ʤʦʜʝʣʠ ʩ ʜʚʫʭʰʘʛʦʚʳʤ ʫʩʚʦʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʯʠʩʣʝʥʥʦʩʪʴ 

ʧʨʝʜʘʜʝʧʪʦʚ, ʘ ʪʘʢʞʝ ʘʜʝʧʪʘ, ʧʦʣʫʯʠʚʰʝʛʦ ʠʥʬʦʨʤʘʮʠʶ ʚʧʝʨʚʳʝ, ʚʥʘ-

ʯʘʣʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʧʦʪʦʤ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʯʠʩʣʝʥʥʦʩʪʴ 

ʦʩʪʘʣʴʥʳʭ ʘʜʝʧʪʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

 
ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʈʘʩʪʦʨʛʫʝʚ  ʉ.ʇ. / ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ  ʤʦʜʝʣʠ  ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʧʨʦʪʠ-

ʚʦʙʦʨʩʪʚʝ.  ʕʢʟʠʩʪʝʥʮʠʘʣʴʥʘʷ ʤʘʪʝʤʘʪʠʢʘ. ï ʄ.: 2014. 

2. ʄʘʨʝʚʮʝʚʘ  ʅ.ɸ. / ʇʨʦʩʪʝʡʰʠʝ    ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ  ʤʦʜʝʣʠ    ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ    ʧʨʦʪʠʚʦʙʦʨʩʪʚʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ  ʤʦʜʝʣʠʨʦʚʘʥʠʝ  ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ.ï ʄ.: ʄɸʂʉ ʇʨʝʩʩ, 2010. 
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ʉʫʨʢʦʚ ɼ.ʆ. 

ʈʫʢ. ʜʦʮ. ʢʘʬ. ʀʉʊ ʅʠʢʠʪʠʥ ʂ.ɸ. 

 

ʉʀʉʊɽʄɸ ʊʈɽɺʆɾʅʆ-ɺʓɿʓɺʅʆʁ ʉʀɻʅɸʃʀɿɸʎʀʀ 

ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʇʈɽɼʇʈʀʗʊʀʗ 

 

ʀʟ ʚʩʝʛʦ ʤʥʦʛʦʦʙʨʘʟʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʪ-

ʜʝʣʴʥʫʶ ʛʨʫʧʧʳ ʩʠʩʪʝʤ ï ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʳ ʦʭʨʘʥʥʦʡ ʠ ʧʦʞʘʨʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ, ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʧʝʨʠʤʝʪʨʘ ʠ ʦʭʨʘʥʥʦʛʦ ʦʩʚʝʱʝʥʠʷ, 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ ʠ ʚʠʜʝʦʥʘʙʣʶʜʝʥʠʷ, ʩʠʩʪʝʤʳ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʪʨʝʚʦʞʥʦ-ʚʳʟʳʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, ʩʠʩʪʝʤʳ ʣʦʢʘʣʴʥʦʛʦ 

ʠ ʦʙʲʝʢʪʦʚʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʠ ʜʨʫʛʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ. 

ɺʩʝ ʫʢʘʟʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʝʡʯʘʩ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʠ ʠʩʧʦʣʴʟʫʶʪ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ ʪʨʝʚʦʞʥʦ-ʚʳʟʳʚʥʦʡ 

ʩʠʛʥʘʣʠʟʘʮʠʠ. ɽʩʣʠ ʨʘʥʴʰʝ ʦʥʘ ʩʪʨʦʠʣʘʩʴ ʥʘ ʙʘʟʝ ʧʨʦʚʦʜʥʳʭ ʧʨʠʙʦ-

ʨʦʚ ʦʭʨʘʥʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠʣʠ ʧʨʦʩʪʳʭ ʨʘʜʠʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʨʘʜʠʫʩʘ ʜʝʡʩʪʚʠʷ, ʪʦ ʩʝʡʯʘʩ ʵʪʦ ʚʩʸ ʙʦʣʴʰʝ ʙʝʩʧʨʦʚʦʜ-

ʥʳʝ ʩʠʩʪʝʤʳ ʩ ʰʠʬʨʦʚʘʥʠʝʤ ʧʝʨʝʜʘʚʘʝʤʳʭ ʜʘʥʥʳʭ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʧʦʢʨʳʪʠʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚʢʣʶʯʘʷ ʟʜʘ-

ʥʠʷ ʠ ʩʦʦʨʫʞʝʥʠʷ. 

ɽʩʣʠ ʧʨʦʚʝʩʪʠ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ ʚ ʜʘʥʥʦʡ 

ʦʙʣʘʩʪʠ, ʪʦ ʙʝʩʩʧʦʨʥʳʤ ʣʠʜʝʨʦʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʩʘʥʢʪ-

ʧʝʪʝʨʙʫʨʛʩʢʦʡ ʢʦʤʧʘʥʠʠ ɸʨʛʫʩ-ʉʧʝʢʪʨ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʉʪʨʝʣʝʮ-ʇʈʆè 

[1]. ʕʪʘ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʝʨʩʦʥʘʣʴʥʳʝ ʨʘʜʠʦʢʘʥʘʣʴʥʳʝ ʙʨʘʩ-

ʣʝʪʳ, ʧʨʠʸʤʥʦ-ʧʝʨʝʜʘʶʱʠʝ ʧʨʠʙʦʨʳ (ʨʘʜʠʦʨʘʩʰʠʨʠʪʝʣʠ) ʠ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ ʦʧʝʨʘʪʦʨʦʚ (ɸʈʄ). ʂʦʤʧʣʝʢʪ ʪʨʝʚʦʞʥʦ-

ʚʳʟʳʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ çʉʪʨʝʣʝʮ-ʇʈʆè 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ: 

¶ ʧʝʨʝʜʘʯʠ ʪʨʝʚʦʞʥʳʭ ʩʠʛʥʘʣʦʚ ʦʪ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʙʨʘʩʣʝʪʘ ʥʘ 
ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʡ ʧʦʩʪ ʦʭʨʘʥʳ; 

¶ ʧʨʠʝʤ ʩʠʛʥʘʣʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʧʦʚʝʱʝʥʠʷ ʥʘ ʙʨʘʩʣʝʪʝ; 

¶ ʢʦʥʪʨʦʣʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ ʠʩʪʦʨʠʠ ʧʝʨʝʤʝʱʝ-

ʥʠʷ ʙʨʘʩʣʝʪʦʚ(GPS/ɻʣʦʥʘʩʩ-ʪʨʝʢʠʥʛ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʘ; 

¶ ʢʦʥʪʨʦʣʷ ʚʳʭʦʜʘ ʠʟ ʨʘʟʨʝʰʝʥʥʦʡ ʟʦʥʳ (ʟʦʥʳ ʛʝʦʣʦʢʘʮʠʠ); 

¶ ʢʦʥʪʨʦʣʷ ʩʦʩʪʦʷʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʜʘʪʯʠʢ ʥʝʧʦʜʚʠʞʥʦʩʪʠ); 

¶ ʧʝʨʩʦʥʘʣʴʥʦʡ ʥʘʚʠʛʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʦʭʨʘʥʥʦʛʦ ʜʘʪʯʠʢʘ (ʜʝʪʝʢʪʦʨ ʜʚʠʞʝ-

ʥʠʷ). 
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ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʧʝʨʩʦʥʘʣʴʥʳʡ ʙʨʘʩʣʝʪ, 

ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʢʥʦʧʦʢ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʞʠʜʢʦʢʨʠʩʪʘʣʣʠʯʝ-

ʩʢʠʡ ʜʠʩʧʣʝʡ. ʅʘʟʥʘʯʝʥʠʝ ʢʥʦʧʦʢ ʠ ʨʝʞʠʤ ʥʘʞʘʪʠʷ (çʢʦʨʦʪʢʦʝè ʠ 

çʜʣʠʪʝʣʴʥʦʝè) ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʧʨʦʠʟʚʦʣʴʥʦ. ʅʘʞʘʪʠʝ ʢʘʞʜʦʡ ʢʥʦʧʢʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʢʦʨʦʪʢʠʤ ʚʠʙʨʦʩʠʛʥʘʣʦʤ ʢʚʠʪʠʨʦʚʘʥʠʷ. ʂʘʞʜʳʡ 

ʙʨʘʩʣʝʪ ʩʦʜʝʨʞʠʪ GPS/ɻʣʦʥʘʩʩ ʧʨʠʸʤʥʠʢ ʠ ʜʘʪʯʠʢ ʥʝʧʦʜʚʠʞʥʦʩʪʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʟʦʥʳ ʨʘʜʠʦʩʚʷʟʠ ʩ ʙʨʘʩʣʝʪʘʤʠ ʥʘ 

ʦʙʲʝʢʪʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʘʜʠʦʨʘʩʰʠʨʠʪʝʣʠ ʈʈ-ʇʈʆ (ʜʦ 127 ʰʪʫʢ). 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʤʝʞʜʫ ʨʘʜʠʦʨʘʩʰʠʨʠʪʝʣʝʤ ʠ ʙʨʘʩʣʝ-

ʪʘʤʠ ï 3,5 ʢʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʘʣʴʥʦʩʪʴ ʨʘʜʠʦʢʘʥʘʣʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʜʠʦʨʘʩʰʠʨʠʪʝʣʝʡ ï 50 ʢʤ. 

ʉʠʩʪʝʤʘ ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʪʘʢʠʝ ʪʝʭ-

ʥʦʣʦʛʠʠ ʢʘʢ: 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʤʝʥʫ ʯʘʩʪʦʪ (6 ʨʘʜʠʦʢʘʥʘʣʦʚ) ʚ ʩʣʫʯʘʝ ʥʘʣʠ-

ʯʠʷ ʧʦʤʝʭ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʨʝʛʫʣʠʨʦʚʢʫ ʤʦʱʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʜʣʷʵʢʦʥʦ-

ʤʠʷ ʙʘʪʘʨʝʠ; 

¶ ʘʚʪʦʤʘʪʠʯʝʩʢʠʡ ʚʳʙʦʨ ʧʝʨʠʦʜʘ ʧʝʨʝʜʘʯʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʠʛʥʘ-

ʣʦʚ; 

¶ ʜʠʥʘʤʠʯʝʩʢʫʶ ʤʘʨʰʨʫʪʠʟʘʮʠʶ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʝʨʝʢʣʶʯʝ-

ʥʠʝ ʙʨʘʩʣʝʪʘ ʤʝʞʜʫ ʨʘʜʠʦʨʘʩʰʠʨʠʪʝʣʷʤʠ ʧʨʠ ʜʚʠʞʝʥʠʠ; 

¶ ʨʘʟʥʝʩʝʥʥʳʡ ʨʘʜʠʦʧʨʠʸʤ ʨʘʜʠʦʨʘʩʰʠʨʠʪʝʣʷʤʠ. 

ʂʦʥʪʨʦʣʴ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʫʪʸʤ ʧʝʨʝ-

ʜʘʯʠ ʧʦ ʨʘʜʠʦʢʘʥʘʣʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʢʦʪʦʨʳʝ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʪʩʷ ʩ ʩʠʛʥʘʣʘʤʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʠʩʪʝʤ ʛʣʦʙʘʣʴʥʦʡ ʥʘʚʠ-

ʛʘʮʠʠ ɻʣʦʥʘʩʩ ʠ GPS. ʉʦʩʪʦʷʥʠʝ ʛʝʦʣʦʢʘʮʠʠ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʠʥʜʠʢʘ-

ʪʦʨʝ çɻʝʦʣʦʢʘʮʠʷè ʙʨʘʩʣʝʪʘ ʠ ʢʘʨʪʝ ʦʙʲʝʢʪʘ ʥʘ ɸʈʄ. 

ʂʨʦʤʝ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʘ ʩ ʙʨʘʩʣʝʪʘ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʦʧʦʚʝʱʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʢʦʨʦʪʢʠʤʠ ʪʝʢʩʪʦʚʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ (ʧʨʠ 

ʥʘʣʠʯʠʠ ʜʠʩʧʣʝʷ) ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ, ʛʨʫʧʧʦʚʦʤ ʠʣʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʨʝʞʠʤʘʭ. 

ʉʠʩʪʝʤʘ ʉʪʨʝʣʝʮ-ʇʈʆ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʙʣʘʩʪʴʶ ʪʨʝ-

ʚʦʞʥʦ-ʚʳʟʳʚʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʩʠ-

ʩʪʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʠʥʪʝʛʨʘʮʠʝʡ ʤʝʞ-

ʜʫ ʧʦʜʩʠʩʪʝʤʘʤʠ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʠ ʘʧʧʘʨʘʪʥʦʤ ʫʨʦʚʥʝ. 

 
1. ɺʥʫʪʨʠʦʙʲʝʢʪʦʚʘʷ ʨʘʜʠʦʩʠʩʪʝʤʘ ʦʭʨʘʥʥʦ-ʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ, 

ʦʧʦʚʝʱʝʥʠʷ, ʣʦʢʘʣʠʟʘʮʠʠ ʠ ʧʝʡʜʞʠʥʛʘ ʉʊʈɽʃɽʎ-ʇʈʆ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] 

/ ɸʨʛʫʩ-ʉʧʝʢʪʨ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.argus-spectr.ru/index.php?path=ru/ 

node/4/catalog/431, ʩʚʦʙʦʜʥʳʡ. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

 

http://www.argus-spectr.ru/index.php?path=ru/node/4/catalog/431
http://www.argus-spectr.ru/index.php?path=ru/node/4/catalog/431
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ɼʘʚʠʜʝʥʢʦ ɽ.ʅ, ɿʳʢʦʚʘ ɽ.ʅ., ʛʨ. ʋʀ-41 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʛʜʘʥʦʚʘ ɽ.ɸ. 

 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʉɺʆɽɺʈɽʄɽʅʅʆɻʆ ʈɽʄʆʅʊɸ 

ʆɹʆʈʋɼʆɺɸʅʀʗ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ ʅɽʌʊʗʅʆʁ ʆʊʈɸʉʃʀ 

 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʠʤʠʪʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ.  

ʎʝʣʴ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʥʝʬʪʥ̫ʦʡ ʦʪʨʘʩʣʠ. 

ɿʘʜʘʯʠ:  

1) ɸʥʘʣʠʟ ʧʨʦʮʝʩʩʘ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ. 

2) ʉʦʩʪʘʚʣʝʥʠʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʡ ʤʦʜʝʣʠ. 

3) ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ. 

4) ʈʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʆʆʆ çʇʨʦʤʉʪʨʦʡè. ʇʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʨʝʤʦʥʪʘ ʠ ʟʘʤʝʥʳ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ 

ʜʘʥʥʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʩʭʝʤʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʧʨʦʚʝʩʪʠ ʝʝ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʠ ʘʥʘʣʠʟ ï 

ʚʳʜʝʣʠʪʴ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʮʝʩʩʝ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ 

ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʟʘʷʚʢʠ ʥʘ ʨʝʤʦʥʪ ʩ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʧʦʜʨʦʙʥʳʤ ʦʧʠʩʘʥʠʝʤ ʥʝʧʦʣʘʜʦʢ ʚ ʨʘʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʨʠʩ.1).  

ɿʘʪʝʤ ʟʘʷʚʢʘ ʧʦʩʪʫʧʘʝʪ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʦʪʜʝʣ ʧʨʝʜʧʨʠʷʪʠʷ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ. ɺʳʭʦʜʦʤ ʜʘʥʥʦʛʦ ʵʪʘʧʘ 

ʚ̫ʣʷʝʪʩʷ ʧʣʘʥ ʨʝʤʦʥʪʘ. 

ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʫʶ ʚʳʧʦʣʥʷʝʪ 

ʨʘʙʦʯʠʡ ʧʦ ʟʘʷʚʢʝ. ɿʜʝʩʴ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʩʣʫʞʠʪ ʦʪʯʝʪ ʦ ʨʘʙʦʪʦ-

ʩʧʦʩʦʙʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʘʪʝʤ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʥʝʧʦ-

ʣʘʜʦʢ, ʦʧʨʝʜʝʣʷʝʪʩʷ, ʯʪʦ ʪʨʝʙʫʝʪʩʷ ʦʙʦʨʫʜʦʚʘʥʠʶ: ʪʝʢʫʱʠʡ ʠʣʠ ʢʘʧʠ-

ʪʘʣʴʥʳʡ ʨʝʤʦʥʪ. 

ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ, ʪʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʨʠʯʠʥʘ ʥʝʧʦʣʘʜʦʢ ʦʙʦʨʫʜʦʚʘʥʠʷ: ʨʝʤʦʥʪ ʪʨʝʙʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘ-

ʨʠʠ ʠʣʠ ʠʟʥʦʩʘ. ɺʳʭʦʜʦʤ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ, 

ʢʦʪʦʨʳʡ ʪʘʢʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʯʝʪ ʙʨʠʛʘʜʠʨʫ ʙʨʠʛʘʜʳ ʨʘʙʦʯʠʭ. 

ʇʨʠ ʠʟʥʦʩʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝ-

ʩʢʠʭ ʨʘʙʦʪ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʙʨʠʛʘʜʘ ʨʘʙʦʯʠʭ ʧʦ ʧʦʩʪʫʧʠʚʰʝʡ ʟʘʷʚ-
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ʢʝ. ʆ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʦʥʠ ʦʪʯʠʪʳʚʘʶʪʩʷ ʩʚʦʝʤʫ 

ʙʨʠʛʘʜʠʨʫ. ɺʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʥʝ-

ʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ. 

ʇʨʠ ʘʚʘʨʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʢʦ-

ʪʦʨʳʝ ʚʳʧʦʣʥʷʝʪ ʩʧʝʮʠʘʣʠʩʪ ʧʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʩʨʦʯʥʦʡ ʟʘʷʚʢʠ. ɺʳ-

ʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʟʜʝʩʴ ʷʚʣʷʝʪʩʷ ʦʪʯʝʪ ʦ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ, ʢʦʪʦʨʳʡ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʨʠʛʘʜʠʨʫ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʜʝʣʝʥʘ ʥʝʧʨʝʨʳʚʥʘʷ 

ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʢʫʱʝʛʦ ʨʝʤʦʥʪʘ ʙʨʠʛʘʜʠʨ ʜʦʣʞʝʥ ʧʨʦʢʦʥ-

ʪʨʦʣʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦ-

ʛʦ ʦʪʯʝʪʘ ʦʪ ʙʨʠʛʘʜ ʨʘʙʦʯʠʭ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʝʤʦʥʪʘ ʠ ʟʘ-

ʪʨʘʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʦʪʜʝʣʫ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ ʧʦ-

ʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʘ ʨʘʙʦʯʝʤʫ ʚʥʦʚʴ ʧʦʩʪʫʧʘʝʪ ʟʘʷʚʢʘ ʥʘ ʧʨʦʚʝʨʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʚʪʦʨʥʳʡ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ, ʥʘʧʨʘʚʣʝʥ-

ʥʳʡ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ ʚʦʟʥʠʢʰʠʭ ʥʝʧʦʣʘʜʦʢ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʰʠʙʦʢ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʘ ʧʨʦʮʝʩʩ ʩʯʠʪʘʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤ. 

ɽʩʣʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʪʦ 

ʨʘʙʦʯʠʝ ʜʣʷ ʥʘʯʘʣʘ ʜʦʣʞʥʳ ʧʦʜʛʦʪʦʚʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʧʦ ʧʦʩʪʫʧʠʚʰʝʡ ʟʘʷʚʢʝ. ʅʝʧʨʝʨʳʚʥʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ.  

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦ ʩʣʝʜʫʶʱʝʡ ʟʘʷʚʢʝ ʨʘʙʦʯʠʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦ-

ʚʠʪʴ ʩʢʚʘʞʠʥʫ. ʉɺ ï ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʥʝʧʨʝʨʳʚʥʦʡ. ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʙʨʠʛʘʜʳ ʨʘʙʦʯʠʭ ʧʨʝʜʦ-

ʩʪʘʚʣʷʶʪ ʦʪʯʝʪ ʙʨʠʛʘʜʠʨʫ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪ ʧʨʦʚʝʨʢʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʚʝʜʝʥʠʷ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʦʰʠʙʦʢ ʧʦʜ-

ʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚʥʦʚʴ.  

ɽʩʣʠ ʞʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʩʢʚʘʞʠʥʘ ʧʦʜʛʦʪʦʚʣʝʥʳ, ʙʨʠʛʘʜʘ ʨʘʙʦʯʠʭ 

ʧʨʦʚʦʜʠʪ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ. ʅʝʧʨʝʨʳʚʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ ʥʘ 

ʵʪʦʤ ʵʪʘʧʝ ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʨʝʤʦʥʪʘ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʦʪʯʝʪ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʙʨʠʛʘʜʠ-

ʨʫ, ʢʦʥʪʨʦʣʠʨʫʶʱʝʤʫ ʚʝʩʴ ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ. ɹʨʠʛʘʜʠʨ ʦʪʯʠʪʳʚʘ-

ʝʪʩʷ ʦ ʟʘʪʨʘʪʘʭ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʦʪʜʝʣʫ.  

ʇʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʨʘ-

ʙʦʯʠʝ ʚʥʦʚʴ ʚʳʧʦʣʥʷʶʪ ʧʨʦʚʝʨʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʨʝʰʘ-

ʝʪʩʷ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʪʝʢʫʱʝʛʦ ʠʣʠ ʢʘʧʠʪʘʣʴʥʦʛʦ 

ʨʝʤʦʥʪʘ.  

ɽʩʣʠ ʦʰʠʙʢʠ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʧʨʦʮʝʩʩ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʩʯʠʪʘʝʪʩʷ ʟʘʚʝʨʰʝʥʥʳʤ. ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ, ʩʣʫʞʘʪ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʘ ʧʨʦʚʝʜʝʥʠʷ ʪʝ-

ʢʫʱʝʛʦ ʠ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 
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ʄʘʢʘʨʦʚʘ ʅ.ɸ., ɸʭʫʥʦʚʘ ɿ.ʈ., ʛʨ. ʋʀ-41 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʛʜʘʥʦʚʘ ɽ.ɸ 

 

ʈɸɿʈɸɹʆʊʂɸ ʀ ɸʅɸʃʀɿ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸ ʇʆ 

ɺʅɽɼʈɽʅʀʖ ʅʆɺʆʁ ʇʈʆɼʋʂʎʀʀ ʅɸ ʇʈɽɼʇʈʀʗʊʀʀ 

ʊɽʂʉʊʀʃʔʅʆʁ ʇʈʆʄʓʐʃɽʅʅʆʉʊʀ ɺ ʀʅʊɽʈɽʉɸʍ 

ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʝʜʧʨʠʷʪʠʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʩʧʦʨʪʠʚʥʦʡ 

ʦʜʝʞʜʳ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʎʝʣʴ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʜʦʭʦʜʦʚ ʢʦʤʧʘʥʠʠ ʦʪ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʛʦ 

ʧʨʦʜʫʢʪʘ. 

ɿʘʜʘʯʠ: 

1) ʀʩʩʣʝʜʦʚʘʪʴ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ. 

2) ʈʘʟʨʘʙʦʪʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

3) ʈʘʟʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

4) ʈʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. 

ʇʝʨʚʳʤ ʵʪʘʧʦʤ ʚ ʧʨʦʮʝʩʩʝ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʝʪʩʷ 

ʧʨʠʥʷʪʠʝ ʟʘʷʚʢʠ ʦʪ ʟʘʢʘʟʯʠʢʘ ʠ ʝʸ ʦʬʦʨʤʣʝʥʠʝ (ʨʠʩ.1). ɺ ʟʘʷʚʢʝ ʯʝʪʢʦ 

ʬʠʢʩʠʨʫʝʪʩʷ, ʢʘʢʦʡ ʠʤʝʥʥʦ ʪʦʚʘʨ ʥʫʞʝʥ ʟʘʢʘʟʯʠʢʫ, ʝʛʦ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʚʥʝʰʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʠʩʧʦʣʴʟʫʷ ʥʦʤʝʥʢʣʘʪʫʨʫ ʪʦʚʘʨʦʚ. ʅʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʚʳʜʝʣʝʥʳ ʪʘʢʠʝ ʥʝʧʨʝʨʳʚʥʳʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ (ʉɺ) ʢʘʢ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ ʠ ʚʨʝʤʷ ʤʝʞʜʫ ʧʦʩʪʫʧʘʶʱʠʤʠ ʟʘʷʚ-

ʢʘʤʠ. ɼʘʥʥʳʡ ʟʘʢʘʟ ʤʦʞʝʪ ʙʳʪʴ ʦʬʦʨʤʣʝʥ, ʣʠʙʦ ʦʪʢʣʦʥʝʥ. ɺʦʟʤʦʞʥʳʡ 

ʦʪʢʘʟ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʜʠʩʢʨʝʪʥʦʡ ʉɺ. 

ɿʘʪʝʤ ʟʘʢʘʟ ʧʦʩʪʫʧʘʝʪ ʚ ʧʣʘʥʦʚʳʡ ʦʪʜʝʣ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʧʣʘʥʠ-

ʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʫʞʥʦʛʦ ʪʦʚʘʨʘ. ɼʘʥʥʳʤʠ ʥʘ ʚʳʭʦʜʝ ʵʪʘʧʘ ʷʚ-

ʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʣʘʥ ʠ ʧʣʘʥ ʟʘʢʫʧʦʢ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʧʣʘʥʘ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ ʥʝʧʨʝʨʳʚʥʦʡ ʉɺ. 

ɼʘʣʝʝ ʧʣʘʥʦʚʳʡ ʦʪʜʝʣ ʧʨʦʚʦʜʠʪ ʧʨʦʚʝʨʢʫ ʥʘ ʥʘʣʠʯʠʝ ʚʩʝʭ ʪʨʫʜʦ-

ʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ 

ʩʣʫʯʘʝ ʧʦʣʥʦʛʦ ʥʘʣʠʯʠʷ ʚʩʝʭ ʨʝʩʫʨʩʦʚ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʦʪʜʝʣ ʚʳ-

ʧʦʣʥʷʝʪ ʟʘʢʘʟ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʜʝʣʝʥʘ ʥʝʧʨʝʨʳʚʥʘʷ ʉɺ ï ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʫʯʝʥʠʝ ʦʧʣʘʪʳ ʟʘʢʘʟʘ, 

ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʩʯʠʪʘʝʪʩʷ ʚʳʧʦʣʥʝʥʥʳʤ. 

ɽʩʣʠ ʟʘʧʘʩʘ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝ ʜʦʩʪʘʪʦʯʥʦ, ʧʨʦʠʩʭʦʜʠʪ 

ʟʘʢʫʧʢʘ ʢʦʤʧʣʝʢʪʫʶʱʠʭ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʳʜʝʣʝʥʳ ʜʚʝ ʥʝʧʨʝʨʳʚʥʳʝ 

ʉɺ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʘʢʫʧʢʠ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʠʭ ʩʪʦʠʤʦʩʪʴ. ɼʘʣʝʝ 

ʧʨʦʠʩʭʦʜʠʪ ʩʚʝʨʢʘ ʩ ʧʣʘʥʦʤ ʠ ʧʨʦʚʝʨʢʘ ʨʝʩʫʨʩʦʚ, ʧʨʠ ʜʦʩʪʘʪʢʝ ï ʧʨʦ-
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ʠʩʭʦʜʠʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʘ. ʇʨʠ ʥʝʜʦʩʪʘʪʢʝ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʠʟ-

ʚʦʜʠʪʩʷ ʧʦʠʩʢ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʳʜʝʣʝʥʳ 

ʜʚʝ ʜʠʩʢʨʝʪʥʳʝ ʉɺ - ʚʦʟʤʦʞʥʘʷ ʥʝʭʚʘʪʢʘ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʧʨʦʠʟ-

ʚʦʜʩʪʚʝ ʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʇʨʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʝ ʧʨʦʠʩʭʦʜʠʪ ʩʚʝʨʢʘ ʩ ʧʣʘʥʦʤ ʠ ʚʳʧʦʣʥʝʥʠʝ ʟʘʢʘʟʘ. ʇʨʠ ʦʪʩʫʪ-

ʩʪʚʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʢʘʟ ʦʪ ʟʘʢʘʟʘ ʠ ʨʘʩ-

ʪʦʨʞʝʥʠʝ ʜʦʛʦʚʦʨʘ.  

ʂʣʶʯʝʚʳʤʠ ʵʪʘʧʘʤʠ ʧʨʠ ʚʥʝʜʨʝʥʠʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʝʜʧʨʠ-

ʷʪʠʠ ʷʚʣʷʶʪʩʷ ʟʘʢʫʧʢʘ ʥʝʜʦʩʪʘʶʱʠʭ ʢʦʤʧʣʝʢʪʫʶʱʠʭ ʠ ʧʦʠʩʢ ʩʧʝʮʠʘ-

ʣʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʥʝ ʠʤʝʶʪʩʷ ʥʘ ʧʨʝʜ-

ʧʨʠʷʪʠʠ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʢʘ ʪʨʫʜʦʚʳʭ ʠ ʤʘʪʝʨʠʘʣʴ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʚʦʟʥʠʢʘʝʪ ʧʨʦʙʣʝʤʳ ʩ ʚʳʧʦʣʥʝʥʠʝʤ ʟʘʢʘʟʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʠʟʛʦ-

ʪʦʚʣʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʚ ʢʦʤʧʘʥʠʠ, ʨʘʟʨʘʙʦʪʘʥ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʉʣʝʜʫʶʱʠʤʠ ʵʪʘʧʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦ-

ʜʝʣʠ ʙʫʜʫʪ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʚʳʜʝʣʝʥ-

ʥʳʤ ʩʣʫʯʘʡʥʳʤ ʚʝʣʠʯʠʥʘʤ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʤʦʜʝʣʠʨʫʶ-

ʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 1 ï ʉʭʝʤʘ ʙʠʟʥʝʩ ï ʧʨʦʮʝʩʩʘ ʚʥʝʜʨʝʥʠʷ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʩʦ ʩʣʫ-

ʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ 
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ʄʝʣʴʛʘʬ ɸ.ɸ., ʛʨ. ʇʀʚʕ-31 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʛʜʘʥʦʚʘ ɽ.ɸ. 

 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʄʀʊɸʎʀʆʅʅʆɻʆ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸ ʆɹʉʃʋɾʀɺɸʅʀʗ 

ʇɸʉʉɸɾʀʈʆɺ ɺ ɸʕʈʆɺʆʂɿɸʃʔʅʆʄ ʂʆʄʇʃɽʂʉɽ 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʝʪ ʘʵʨʦʚʦʢʟʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩ 

ʘɻʨʦʧʦʨʪʘ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʘʵʨʦʧʦʨʪʘ ï ʦʙʩʣʫʞʠʚʘʥʠʝ ʧʘʩʩʘʞʠʨʦʚ ʠ ʙʘʛʘ-

ʞʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʥʝʩʢʦʣʴʢʠʭ ʦʪʜʝʣʦʚ ʘʵʨʦʧʦʨʪʘ, ʢʦʪʦʨʳʝ 

ʫʯʘʩʪʚʫʁ ʪ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ. ɺʨʝʤʷ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ, ʥʘʯʠʥʘʝʪʩʷ ʩ ʤʦʤʝʥʪʘ ʧʨʠʙʳʪʠʷ ʘʚʠʘʧʘʩʩʘʞʠʨʘ ʚ ʘʵʨʦ-

ʧʦʨʪ. ʆʢʦʥʯʘʥʠʝʤ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʤʦʤʝʥʪ ʧʦʩʘʜʢʠ ʥʘ ʙʦʨʪ ʩʘʤʦʣʸ-

ʪʘ. ɺʩʝ ʵʪʠ ʜʘʥʥʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠ-

ʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʶʪʩʷ: 

ï ʢʦʣʠʯʝʩʪʚʦ ʩʦʪʨʫʜʥʠʢʦʚ, ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʧʘʩʩʘʞʠʨʦʚ; 

ï ʯʘʩʦʚʘʷ ʩʪʘʚʢʘ ʩʦʪʨʫʜʥʠʢʦʚ. 

ʅʘ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ ʘʵʨʦʧʦʨʪʘ ʤʦʞʝʪ ʚʣʠʷʪʴ 

ʤʥʦʞʝʩʪʚʦ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ: 

ï ʚʨʝʤʷ ʤʝʞʜʫ ʧʨʠʙʳʪʠʝʤ ʘʚʠʘʧʘʩʩʘʞʠʨʦʚ; 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʣʠʯʠʷ ʟʘʧʨʝʱʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ ʫ ʧʘʩʩʘʞʠʨʘ; 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʦʙʣʝʤʳ ʩ ʙʠʣʝʪʦʤ, ʜʦʢʫʤʝʥʪʘʤʠ; 

ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʣʠʯʠʷ ʫ ʧʘʩʩʘʞʠʨʘ ʙʘʛʘʞʘ ʩ ʧʝʨʝʚʝʩʦʤ; 

ï ʠ ʪ.ʜ. 

ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʤʳʤ ʚʣʠʷʥʠʝʤ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʦʠʩʭʦʜʠʪ ʧʘ-

ʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ 

ʥʘ ʚʩʝʤ ʧʨʦʮʝʩʩʝ: 

ï ʚʳʩʦʢʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘ-

ʞʠʨʦʚ (ʜʦʩʤʦʪʨʳ, ʨʝʛʠʩʪʨʘʮʠʷ); 

ï ʦʙʨʘʟʦʚʘʥʠʝ ʙʦʣʴʰʠʡ ʦʯʝʨʝʜʝʡ; 

ï ʤʥʦʛʦʢʨʘʪʥʘʷ ʧʨʦʚʝʨʢʘ ʧʘʩʩʘʞʠʨʦʚ ʠ ʠʭ ʙʘʛʘʞʘ. 

ʎʝʣʴ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ: 

ï ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʫʚʝʣʠ-

ʯʝʥʠʝ ʧʘʩʩʘʞʠʨʦʦʙʦʨʦʪʘ, ʚ ʮʝʣʷʭ ʫʚʝʣʠʯʝʥʠʷ ʧʨʠʙʳʣʠ; 

ï ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ (ʠʣʠ ʥʝʜʦʧʦʣʫʯʝʥʠʝ ʧʨʠʙʳʣʠ) ʘʵʨʦʧʦʨʪʘ 

ʧʦ ʧʨʠʯʠʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦʡ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ. 

ɿʘʜʘʯʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʨʝʤʝʥʠ ʟʘ-

ʜʝʨʞʠʚʘʶʱʠʭ ʵʪʘʧʦʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʯʝʨʝʜʝʡ ʠ ʥʘʭʦʞʜʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦ-
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ʮʝʩʩʘ ʠ ʯʠʩʣʘ ʩʦʪʨʫʜʥʠʢʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʣʫʞʠʚʘʥʠʷ 

ʧʘʩʩʘʞʠʨʦʚ. 

ʐʘʛʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʚʨʝʤʷ ʤʝʞʜʫ ʧʨʠʙʳʪʠʝʤ ʘʚʠʘʧʘʩʩʘʞʠʨʦʚ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʰʘʛʘ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʢ ʝʜʠʥʦʡ ʝʜʠ-

ʥʠʮʝ ʠʟʤʝʨʝʥʠʷ - ʤʠʥʫʪʘʤ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠ ʦʙʨʘʙʦʪʢʫ 

ʜʘʥʥʳʭ. 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ 

ʘɻʨʦʧʦʨʪʘ ʥʘ ʛʦʜ, ʩʣʫʞʠʪ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʜʝʨʞʠʚʘʶʱʠʭ ʵʪʘʧʦʚ ʚ 

ʧʨʦʮʝʩʩʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘʞʠʨʦʚ, ʠ ʠʤʝʝʪ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʡ ʭʘʨʘʢ-

ʪʝʨ. 

ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

ï ʧʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ; 

ï ʚʝʨʦʷʪʥʦʩʪʠ ʥʘʩʪʫʧʣʝʥʠʷ ʩʦʙʳʪʠʡ; 

ï ʯʠʩʣʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ; 

ï ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

ï ʧʘʨʘʤʝʪʨʳ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ; 

ï ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʫʣʝʪʝʚʰʠʭ ʧʘʩʩʘʞʠʨʦʚ; 

ï ʦʙʱʘʷ ʩʪʦʠʤʦʩʪʴ ʦʧʣʘʯʝʥʥʦʛʦ ʙʘʛʘʞʘ;  

ï ʢʦʣʠʯʝʩʪʚʦ ʠʟʲʷʪʳʭ ʟʘʧʨʝʱʝʥʥʳʭ ʧʨʝʜʤʝʪʦʚ; 

ï ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

ï ʩʫʤʤʘ ʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥ-

ʥʦʝ ʥʘ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

ɸ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʧʨʦʮʝʩʩ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʘʩʩʘ-

ʞʠʨʦʚ (ʨʘʩʯʝʪ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʩʦʪʨʫʜʥʠʢʘʤ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʩ-

ʩʝ). ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩʪʨʦʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʠʘʛʨʘʤʤʳ: 

1) ʂʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʝʥʥʳʭ ʧʘʩʩʘʞʠʨʦʚ. 

2) ɿʘʛʨʫʞʝʥʥʦʩʪʴ ʧʝʨʩʦʥʘʣʘ. 

3) ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ɺ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʠ ʧʝʯʘʪʠ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʥʳʭ ʜʠʘʛʨʘʤʤ. 
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ɼɽʊɸʃʔʅɸʗ ʈɸɿʈɸɹʆʊʂɸ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸ 

ʀʇʆʊɽʏʅʆɻʆ ʂʈɽɼʀʈʆɺɸʅʀʗ ɺ ʀʅʊɽʈɽʉɸʍ 

ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʷʚʣʷʝʪ-

ʩʷ: ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʧʨʦʩ ʥʘ ʚʳʜʘʯʫ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ. 

ɿʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʷʚ-

ʣʷʶʪʩʷ:  

 ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʥʘʣʠʟ ʙʠʟʥʝʩ ï ʧʨʦʮʝʩʩʘ ʚʳʜʘʯʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝ-

ʜʠʪʘ; 

 ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ; 

 ʨʘʟʨʘʙʦʪʢʘ ʧʣʘʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. 

ʎʝʣʴ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʵʪʘʧʘ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ: ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʚʳʜʘʯʠ ʠʧʦ-

ʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʚ ʠʥʪʝʨʝʩʘʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʙʘʥʢ ɺʊɹ-24. 

ʈʘʩʩʤʦʪʨʠʤ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʚʳʜʘʯʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʠ ʚʳʜʝ-

ʣʠʤ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ (ʧʨʦʚʝʜʝʤ ʘʥʘʣʠʟ), ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʴʰʝʝ 

ʚʣʠ̫ʥʠʝ ʥʘ ʧʨʦʮʝʩʩ ʩ ʮʝʣʴʶ ʜʘʣʴʥʝʡʰʝʛʦ ʫʯʝʪʘ ʠʭ ʚ ʠʤʠʪʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ (ʨʠʩ.1). 

ɹʠʟʥʝʩ ï ʧʨʦʮʝʩʩ ʚʳʜʘʯʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʟʘʷʚʢʠ ʥʘ ʚʳʜʘʯʫ ʠʧʦʪʝʢʠ. ʉʣʫʯʘʡʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʷʚʦʢ ʟʘ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ (ʉɺ 1).  ɺʤʝʩʪʝ ʩ ʟʘʷʚʢʦʡ ʢʣʠʝʥʪ ʧʦʜʘʝʪ 

ʧʝʨʚʠʯʥʳʡ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʷʚʢʠ 

ʩʦʪʨʫʜʥʠʢʘʤʠ ʙʘʥʢʘ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ ʷʚʣʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʥʘ ʚʳʜʘʯʫ ʢʨʝʜʠʪʘ (ʉɺ 2) ʠ ʚʨʝʤʷ ʨʘʩʩʤʦʪʨʝʥʠʷ 

ʟʘʷʚʢʠ (ʉɺ 3). ʉʪʘʥʜʘʨʪʥʳʝ ʩʨʦʢʠ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʷʚʢʠ ʚʘʨʴʠʨʫʶʪʩʷ 

ʦʪ  1 ʜʦ 5 ʨʘʙʦʯʠʭ ʜʥʝʡ, ʪʘʢ ʞʝ ʩʨʦʢʠ ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʷʚʦʢ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʩʤʦʪʨʝʥʠʷ. ʇʦʩʣʝ ʦʪʚʝʪʘ ʙʘʥʢʘ 

ʢʣʠʝʥʪ ʩʦʙʠʨʘʝʪ ʠ ʟʘʧʦʣʥʷʝʪ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫʤʝʥʪʳ ʠʟ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʥʦʛʦ ʝʤʫ ʧʝʨʝʯʥʷ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʙʦʨʘ ʜʦʢʫʤʝʥʪʦʚ (ʉɺ 4)  ʥʘ 

ʵʪʦʤ ʵʪʘʧʝ ʩʣʫʯʘʡʥʘ, ʪʘʢ ʢʘʢ  ʧʦʪʨʝʙʫʝʪʩʷ ʚʨʝʤʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʥʝʢʦʪʦ-

ʨʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ, ʙʘʥʢ, ʦʮʝʥʠʚʘʝʪ ʢʣʠʝʥʪʘ ʥʘ ʦʩ-

ʥʦʚʘʥʠʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʨʠʥʠʤʘʝʪ ʨʝʰʝʥʠʝ ʦ ʜʘʣʴ-

ʥʝʡʰʝʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ, ʣʠʙʦ ʜʘʝʪ ʦʪʢʘʟ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝ-

ʰʝʥʠʷ (ʉɺ 5) ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ. ɿʜʝʩʴ ʙʘʥʢ ʤʦʞʝʪ ʦʪʢʘʟʘʪʴ ʚ ʚʳʜʘʯʝ 

ʠʧʦʪʝʢʠ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʷʜʘ ʧʨʠʯʠʥ, ʢʦʪʦʨʳʤʠ ʨʫʢʦʚʦʜʩʪʚʫʝʪʩʷ ʙʘʥʢ 

ʧʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ. ʂʦʣʠʯʝʩʪʚʦ ʦʪʢʘʟʦʚ ʚ ʚʳʜʘʯʝ ʢʨʝʜʠʪʦʚ (ʉɺ 6) 
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ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ.  ʇʦʩʣʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʦʪʚʝʪʘ ʟʘʝʤ-

ʱʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʥʦʪʘʨʠʘʣʴʥʦ ʦʬʦʨʤʠʪʴ ʠʧʦʪʝʯʥʳʡ ʜʦʛʦʚʦʨ. ɼʣʷ ʵʪʦ-

ʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʧʦʪʝʯʥʳʡ ʜʦʛʦʚʦʨ ʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʢʫ-

ʤʝʥʪʳ ʥʦʪʘʨʠʫʩʫ. ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʟʘʝʤʱʠʢʫ ʥʝʦʙʭʦʜʠʤʦ ʫʧʣʘ-

ʪʠʪʴ ʧʝʨʚʦʥʘʯʘʣʴʥʳʡ ʚʟʥʦʩ, ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʨʝʢʚʠʟʠʪʘʤ ʙʘʥʢʘ. 

ʇʦʩʣʝ ʦʧʣʘʪʳ ʚʟʥʦʩʘ, ʟʘʝʤʱʠʢʫ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʳʜʘʯʘ ʠʧʦʪʝʯʥʦʛʦ 

ʢʨʝʜʠʪʘ. 

ʏʘʩʪʴ ʚʳʜʝʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʥʦʩʷʪ ʥʝʧʨʝʨʳʚʥʳʡ ʭʘʨʘʢ-

ʪʝʨ (ʅʉɺ), ʯʘʩʪʴ ï ʜʠʩʢʨʝʪʥʳʡ (ɼʉɺ).  

ʉʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ: 

1) ʂʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʟʘ ʧʨʝʜʳʜʫʱʠʡ ʧʝʨʠʦʜ (ɼʉɺ). 

2) ʂʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʥʘ ʚʳʜʘʯʫ ʢʨʝʜʠʪʘ (ɼʉɺ). 

3) ɺʨʝʤʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʟʘʷʚʢʠ (ʅʉɺ). 

4) ɼʣʠʪʝʣʴʥʦʩʪʴ ʩʙʦʨʘ ʜʦʢʫʤʝʥʪʦʚ (ʅʉɺ). 

5) ɼʣʠʪʝʣʴʥʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ (ʅʉɺ). 

6) ʂʦʣʠʯʝʩʪʚʦ ʦʪʢʘʟʦʚ ʚ ʚʳʜʘʯʝ ʢʨʝʜʠʪʘ (ɼʉɺ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʧʨʦʮʝʩʩ ʚʳʜʘ-

ʯʠ ʠʧʦʪʝʯʥʦʛʦ ʢʨʝʜʠʪʘ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʧʨʦʚʝʜʝʥʦ 

ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʘ ʠ ʘʥʘʣʠʟ ʚ ʠʥʪʝʨʝʩʘʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʙʫʜʝʪ 

ʬʦʨʤʘʣʠʟʘʮʠʷ ʤʦʜʝʣʠ, ʚʢʣʶʯʘʶʱʘʷ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʚʳʜʝʣʝʥʥʳʤ ʩʣʫʯʘʡʥʳʤ ʚʝʣʠʯʠʥʘʤ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ. 

 

ʉʠʤʦʥʦʚʠʯ ɸ.ɺ, ʆʩʠʧʦʚ ɸ.ɸ., ʛʨ. ʋʀ-41 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʛʜʘʥʦʚʘ ɽ.ɸ. 

 

ʈɸɿʈɸɹʆʊʂɸ ʀ ɸʅɸʃʀɿ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸ ɼʆʉʊɸɺʂʀ 

ɻʈʋɿɸ ʊʈɸʅʉʇʆʈʊʅʆʁ ʂʆʄʇɸʅʀɽʁ 

 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʪʨʘʥʩʧʦʨʪʥʘʷ ʢʦʤʧʘʥʠʷ 

DHL. ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ 

ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʝʡ DHL. ʎʝʣʴ: ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʬʠʥʘʥʩʦʚʦʡ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

ɿʘʜʘʯʠ: 

1) ʀʩʩʣʝʜʦʚʘʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʠ ʦʪ ʩʪʘʜʠʠ 

ʬʦʨʤʠʨʦʚʢʠ ʛʨʫʟʘ ʜʦ ʜʦʩʪʘʚʢʠ ʝʛʦ ʟʘʢʘʟʯʠʢʫ. 

2) ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʫ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. 

3) ʈʘʟʨʘʙʦʪʘʪʴ ʧʣʘʥ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. 
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ʇʨʦʮʝʩʩ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʢʦʤʧʘʥʠʝʡ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʧʨʠʥʪ̫ʠʝ ʟʘʷʚʢʠ ʦʪ ʟʘʢʘʟʯʠʢʘ ʠ ʝʸ ʦʬʦʨʤʣʝʥʠʝ (ʨʠʩ.1). ɺ ʟʘʷʚʢʝ ʯʝʪʢʦ 

ʬʠʢʩʠʨʫʝʪʩʷ, ʢʘʢʦʡ ʛʨʫʟ ʦʪʧʨʘʚʣʷʝʪʩʷ ʟʘʢʘʟʯʠʢʫ, ʚ ʢʘʢʦʡ ʨʝʛʠʦʥ ʠ ʚ 

ʢʘʢʠʝ ʚʨʝʤʝʥʥʳʝ ʨʘʤʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʩʫʱʝʩʪʚʣʝʥʘ ʧʦʩʪʘʚʢʘ. 

ɿʘʪʝʤ ʛʨʫʟ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ, 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʩʢʣʘʜʝ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʫʥʢʪʘ ʥʘʟʥʘʯʝʥʠʷ, ʢʦʣʠʯʝ-

ʩʪʚʘ, ʠ ʩʧʦʩʦʙʘ ʜʦʩʪʘʚʢʠ, ʛʨʫʟʳ ʟʘʥʠʤʘʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʤʝʩʪʦ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ. ɿʘʯʘʩʪʫʶ ʚʦʟʥʠʢʘʶʪ ʧʨʦʙʣʝʤʳ ʥʘ ʜʘʥʥʦʡ ʩʪʘʜʠʠ 

ʦʪʧʨʘʚʢʠ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝ-

ʥʠʷ ʩʢʣʘʜʦʤ, ʧʨʠʸʤʢʠ ʠ ʦʪʧʨʘʚʢʠ ʛʨʫʟʘ, ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʧʦʪʝʨʷ ʠʣʠ 

ʧʦʨʯʘ ʛʨʫʟʘ (ʧʦʩʳʣʢʠ), ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʩʘʤʦʤ ʧʨʦʮʝʩʩʝ ʜʦ-

ʩʪʘʚʢʠ ʠ ʥʘ ʠʤʠʜʞʝ ʦʨʛʘʥʠʟʘʮʠʠ [1]. 
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ʈʠʩ. 1 ï ʉʭʝʤʘ ʙʠʟʥʝʩ ï ʧʨʦʮʝʩʩʘ ʜʦʩʪʘʚʢʠ ʛʨʫʟʘ ʩʦ ʩʣʫʯʘʡʥʳʤʠ  

ʚʝʣʠʯʠʥʘʤʠ 

 

ʉʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʦʪʧʨʘʚʢʘ ʛʨʫʟʘ (ʧʦʩʳʣʢʠ) 

ʧʦʣʫʯʘʪʝʣʶ. ɺʩʝ ʧʦʩʳʣʢʠ ʟʘʛʨʫʞʘʶʪʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʦʪ-

ʧʨʘʚʣʷʶʪʩʷ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʜʨʝʩʘʤ. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʤʦʛʫʪ ʚʦʟ-

ʥʠʢʥʫʪʴ ʩʣʦʞʥʦʩʪʠ ʩ ʜʦʩʪʘʚʢʦʡ ʧʦ ʜʚʫʤ ʧʨʠʯʠʥʘʤ: ʦʰʠʙʢʘ ʵʢʩʧʝʜʠʪʦ-

ʨʘ ʠʣʠ ʧʣʦʭʠʝ ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ. 

ɿʘʚʝʨʰʠʚ ʧʝʨʝʚʦʟʢʫ, ʪʨʘʥʩʧʦʨʪ ʧʨʠʙʳʚʘʝʪ ʥʘ ʤʝʩʪʦ ʥʘʟʥʘʯʝʥʠʝ ʠ 

ʫʞʝ ʟʜʝʩʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ï ʨʘʟ-

ʛʨʫʟʢʘ ʛʨʫʟʘ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʦʥ ʩʯʠʪʘʝʪʩʷ ʧʦ ʧʨʘʚʫ, ʪʘʢ ʢʘʢ 

ʠʤʝʥʥʦ ʟʜʝʩʴ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʚʝʨʢʘ ʧʦʩʳʣʦʢ, ʧʨʠʥʷʪʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ 

ʜʦʢʫʤʝʥʪʦʚ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʜʘʯʘ ʝʛʦ ʟʘʢʘʟʯʠʢʫ.  

ʕʪʦʪ ʵʪʘʧ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʪʨʫʜʦʸʤʢʠʤ, ʢʘʢ ʠ ʧʨʦʮʝʩʩ ʧʦʛʨʫʟʢʠ, 

ʪʘʢ ʢʘʢ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʡ ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʜʧʠʩʘʥʠʝʤ 

ʜʦʢʫʤʝʥʪʦʚ. ʇʦʜʧʠʩʘʥʠʝ ʥʘʢʣʘʜʥʳʭ ʥʝ ʪʦʣʴʢʦ ʧʦʣʫʯʘʪʝʣʝʤ, ʦ ʪʦʤ ʯʪʦ 

ʦʥ ʧʦʣʫʯʠʣ ʧʦʩʳʣʢʫ ʚ ʜʦʣʞʥʦʤ ʚʠʜʝ, ʥʦ ʪʘʢ ʞʝ ʠ ʚʚʝʜʝʥʠʝ ʦʪʯʝʪʥʦʩʪʠ 

ʩʘʤʠʤ ʢʫʨʴʝʨʦʤ, ʦ ʧʝʨʝʜʘʥʥʳʭ ʧʦʩʳʣʢʘʭ ʚ ʩʚʦʠʭ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʜʦ-

ʢʫʤʝʥʪʘʭ, ʥʘʢʣʘʜʥʳʭ ʠ ʤʘʨʰʨʫʪʥʳʭ ʣʠʩʪʘʭ. ʀ ʠʤʝʥʥʦ ʥʘ ʵʪʠʭ ʫʨʦʚʥʷʭ 

ʧʨʦʠʩʭʦʜʷʪ ʦʩʥʦʚʥʳʝ ʩʙʦʠ ʠ ʟʘʜʝʨʞʢʠ ʚ ʨʘʙʦʪʝ ʚʩʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ 

ʢʦʤʧʘʥʠʠ. 
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ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʚ ʠʥʪʝʨʝʩʘʭ ʠʤʠʪʘʮʠʦʥʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʡʥʳʝ ʚʝʣʠʯʠʥʳ: ʚʨʝʤʷ 

ʤʝʞʜʫ ʧʦʩʪʫʧʘʶʱʠʤʠ ʟʘʷʚʢʘʤʠ, ʚʨʝʤʷ ʤʝʞʜʫ ʦʬʦʨʤʣʝʥʠʝʤ ʟʘʷʚʦʢ, 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʛʨʫʟʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʨʝʤʝʥʥʦʡ ʟʘʜʝʨʞʢʝ ʥʘ 

ʩʢʣʘʜʝ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʪʧʨʘʚʢʠ ʛʨʫʟʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʛʨʫʟʘ 

ʟʘʢʘʟʯʠʢʫ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʦʟʚʨʘʪʘ ʛʨʫʟʘ ʚ ʢʦʤʧʘʥʠʶ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪ-

ʩʪʚʠʝʤ ʧʦʣʫʯʘʪʝʣʷ. 

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ ʜʦ-

ʩʪʘʚʢʠ ʛʨʫʟʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʢʦʤʧʘʥʠʝʡ ʩʚʷʟʘʥ ʩʦ ʩʙʦʨʦʤ 

ʠ ʦʙʨʘʙʦʪʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʚʩʝʤ ʩʣʫʯʘʡʥʳʤ ʚʝʣʠʯʠʥʘʤ, 

ʠʜʝʥʪʠʬʠʢʘʮʠʝʡ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʫʯʠʪʳʚʘʝʤʳʭ ʚ ʤʦʜʝʣʠ ʩʣʫ-

ʯʘʡʥʳʭ ʚʝʣʠʯʠʥ ʠ ʬʘʢʪʦʨʦʚ. 

 

ʃʠʪʝʨʘʪʫʨʘ: 
1) ɺʦʣʳʥʢʠʥʘ, ʄ. ɺ. ʃʦʛʠʩʪʠʯʝʩʢʠʝ ʢʦʤʧʘʥʠʠ ʠ ʠʭ ʘʥʘʣʠʟ [ʊʝʢʩʪ] /ʦʪʚ. ʨʝʜ. 
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ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʛʦʤʦʣʦʚʘ ʄ.ɸ 

 

ʀʄʀʊɸʎʀʆʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸ 

ʆɹʈɸɹʆʊʂʀ ɿɸʂɸɿʆɺ ʂʃʀɽʅʊʆɺ ɺ ʀʅʊɽʈʅɽʊ-ʄɸɻɸɿʀʅɽ 

 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʢʣʠʝʥʪʦʚ ʚ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʎʝʣʴ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ: 

- ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʦʙʩʣʫʞʠʚʘʥʠʷ; 

- ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ; 

- ʧʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ; 

- ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʦʞʠʜʘʥʠʷ; 

- ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ. 

ɼʣʷ ʠʤʠʪʘʮʠʠ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ ʚʦ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨ-

ʤʠʨʦʚʘʪʴ ʚʭʦʜʥʦʡ ʧʦʪʦʢ ʧʦʢʫʧʘʪʝʣʝʡ (ʪʨʝʙʦʚʘʥʠʡ) ʠ ʚʨʝʤʝʥʥʦʡ ʠʥ-

ʪʝʨʚʘʣ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʙʦʪʳ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʦʜʝ-

ʣʠʨʦʚʘʥʠʝ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʢʘʟʘʥʠʝʤ ʜʘʪʳ ʟʘʢʘʟʘ, 

ʚʨʝʤʝʥʠ ʝʛʦ ʦʬʦʨʤʣʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʨʝʤʝʥʠ ʝʛʦ ʚʳʧʦʣʥʝ-

ʥʠʷ. ʕʪʠ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʉɺ): 

- ʚʨʝʤʷ ʤʝʞʜʫ ʧʦʩʪʫʧʘʶʱʠʤʠ ʟʘʷʚʢʘʤʠ (ʥʝʧʨʝʨʳʚʥʘʷ ʉɺ); 

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ (ʥʝʧʨʝʨʳʚʥʘʷ ʉɺ); 
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- ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʘʟʦʚ ʢʣʠʝʥʪʦʚ ʦʪ ʟʘʢʘʟʘ (ʜʠʩʢʨʝʪʥʘʷ ʉɺ); 

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʜʛʦʪʦʚʢʠ ʧʣʘʥʘ (ʥʝʧʨʝʨʳʚʥʘʷ ʉɺ); 

- ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʘʟʘ (ʥʝʧʨʝʨʳʚʥʘʷ ʉɺ); 

- ʦʙʲʝʤ ʚʦʟʚʨʘʪʘ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ (ʥʝʧʨʝʨʳʚʥʘʷ ʉɺ); 

- ʚʳʨʫʯʢʘ ʦʪ ʧʨʦʜʘʞ (ʥʝʧʨʝʨʳʚʥʘʷ ʉɺ). 

ʐʘʛʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʚʨʝʤʷ ʤʝʞʜʫ ʧʦʩʪʫʧʘʶʱʠʤʠ ʟʘʷʚʢʘʤʠ, ʢʦʪʦʨʘʷ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʦ ʥʦʨ-

ʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ.  ɼʣʠʪʝʣʴʥʦʩʪʴ ʰʘʛʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʫʶ ʚʝʣʠʯʠʥʫ.  

ʉʫʱʝʩʪʚʫʶʪ 3 ʦʩʥʦʚʥʳʝ ʦʙʣʘʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʨʦʮʝʩʩʘ: ʵʪʘʧ ʧʨʠʝʤʘ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʘ, ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʩʢʣʘʜʦʤ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤ ʦʪʜʝʣʦʤ, ʚʨʝʤʷ ʩʙʦʨʘ ʟʘʢʘʟʘ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʝ ʚʨʝʤʷ 

ʟʘʥʠʤʘʝʪ ʧʨʠʝʤ ʠ ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʟʘ, ʢʘʢʦʡ ʤʝʥʝʜʞʝʨ ʥʝ ʠʤʝʝʪ ʜʦʣʞʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʘʢ ʜʦʣʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨʢʘ ʠ ʦʪʧʨʘʚʢʘ ʪʦʚʘʨʘ, ʢʘ-

ʢʦʡ ʙʫʜʝʪ ʚʝʣʠʯʠʥʘ ʚʳʨʫʯʢʠ, ʪʝʤ ʩʘʤʳʤ ʨʝʰʘʷ ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ ʢʘʢ: 

ʤʝʜʣʝʥʥʘʷ ʨʘʙʦʪʘ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʟʘʢʘʟʦʚ; ʤʝʜʣʝʥʥʳʡ ʧʨʠʝʤ ʟʘʢʘʟʦʚ 

ʧʦ ʪʝʣʝʬʦʥʫ; ʧʨʦʮʝʩʩ ʧʨʦʚʝʨʢʠ ʟʘʢʘʟʦʚ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʞʢʘʤ ʧʦʩʪʘ-

ʚʦʢ. 
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ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʛʦʤʦʣʦʚʘ ʄ.ɸ 

 

ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʄʀʊɸʎʀʆʅʅʆɻʆ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ ɺʅʋʊʈʀʆʊɼɽʃʆʏʅʓʍ ʈɸɹʆʊ  

ɺ ʎʀʂʃɽ ʇʆʉʊʈʆʁʂʀ ɿɸɻʆʈʆɼʅʆɻʆ ɼʆʄɸ 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʢʦʤʧʘʥʠʠ, ʘ ʠʤʝʥʥʦ, ʚʳʧʦʣʥʝʥʠʝ ʚʥʫʪʨʠʦʪʜʝʣʦʯʥʳʭ ʨʘʙʦʪ ʚ ʮʠʢʣʝ 

ʧʦʩʪʨʦʡʢʠ ʟʘʛʦʨʦʜʥʦʛʦ ʜʦʤʘ, ʢʦʪʦʨʦʝ ʠʟʫʯʘʝʪʩʷ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʠ 

ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʩʪʨʦʡʢʠ ʜʦʤʘ. 

ʅʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʚʣʠʷʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʜʝʣʘʶʪ ʵʪʦʪ ʧʨʦʮʝʩʩ ʩʣʘʙʦ ʧʨʝʜʩʢʘʟʫʝʤʳʤ.  

ɺ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ ʫʯʝʪ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʝʪʦʜ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʷ. ʇʦʩʪʨʦʠʚ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʤʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦ-

ʚʘʪʴ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʢʘʢʦʤ ʢʦʣʠ-

ʯʝʩʪʚʝ ʨʘʙʦʯʠʭ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʨʦʠʩʭʦʜʠʣʦ ʙʳʩʪʨʦ, ʥʝ ʟʘʜʝʨʞʠʚʘʷ 

ʩʨʦʢʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ.  
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ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʥʠʤʘʶʪʩʷ: ʧʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ; ʜʥʝʚʥʘʷ ʩʪʘʚʢʘ ʨʘʙʦʯʠʭ; ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ; ʢʦʣʠʯʝ-

ʩʪʚʦ ʢʦʤʥʘʪ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʥʫʪʨʠʦʜʝʣʦʯʥʳʭ ʨʘʙʦʪ ʤʦʞʝʪ ʫʚʝʣʠ-

ʯʠʚʘʪʴʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʯʠʥʘʤ: ʟʘʜʝʨʞʢʘ ʚ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ; 

ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ (ʙʨʘʢʘ) ʚ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪʘʭ. 

ʎʝʣʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʥʠʞʝʥʠʝ ʚʨʝ-

ʤʝʥʥʳʭ ʟʘʜʝʨʞʝʢ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʥʝʜʦʯʝʪʦʚ ʚ ʚʳʧʦʣʥʝʥʠʠ ʚʥʫʪ-

ʨʠʦʪʜʝʣʦʯʥʳʭ ʨʘʙʦʪ. 

ɿʘʜʘʯʝʡ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʦʙʲʝʤʦʚ ʨʘʙʦ-

ʪʳ ʠ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ, ʯʪʦʙʳ ʨʘʩʩʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʙʦʯʠʭ. 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʢ ʝʜʠʥʦʡ ʩʠʩʪʝ-

ʤʝ ʠʟʤʝʨʝʥʠʷ ï ʜʥʷʤ, ʯʪʦ ʫʧʨʦʱʘʝʪ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥ-

ʥʳʭ.  

ʇʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʦ ʝʩʪʴ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʤʠʪʘʮʠʠ ʧʨʦʮʝʩʩʘ ʨʘʚʝʥ 1 ʛʦʜʫ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʩʝʟʦʥʥʦ-

ʩʪʴʶ ʩʧʨʦʩʘ ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʝ ʫʩʣʫʛʠ. ʄʳ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʧʨʝ-

ʨʳʚʥʦʝ ʚʨʝʤʷ ʠ ʩʣʫʯʘʡʥʳʡ ʰʘʛ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʦʩʴ ʤʦʜʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʥʘ ʧʨʦʤʝʞʫʪʢʝ (0, ʊ), ʛʜʝ ʊ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ ʢʣʠʯʝʩʪʚʫ ʨʘʙʦʯʠʭ 

ʜʥʝʡ ʚ 1 ʤʝʩʷʮʝ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 20 ʨʘʙʦʯʠʭ ʜʥʝʡ. 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çɺʳʧʦʣʥʝʥʠʝ ʚʥʫʪʨʠʦʪʜʝ-

ʣʦʯʥʳʭ ʨʘʙʦʪ ʚ ʟʘʛʦʨʦʜʥʦʤ ʜʦʤʝè ʚʳʷʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʡʥʳʝ 

ʚʝʣʠʯʠʥʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʘʥʥʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝ-

ʥʠ ʤʝʞʜʫ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʨʘʩʧʦʨʷʞʝʥʠʡ ʦ ʥʘʯʘʣʝ ʨʘʙʦʪ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʦʢʨʘʩʢʠ ʧʦʪʦʣʢʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʰʪʫʢʘʪʫʨʢʠ ʩʪʝʥ, ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠ-

ʯʝʩʪʚʘ ʢʦʤʥʘʪ ʩ ʦʙʦʷʤʠ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ ʦʢʨʘʩʢʦʡ ʩʪʝʥ, ʢʦʣʠʯʝ-

ʩʪʚʦ ʢʦʤʥʘʪ ʩ ʦʙʦʷʤʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʢʣʝʡʢʠ ʦʙʦʝʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ 

ʦʢʨʘʩʢʠ ʩʪʝʥ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ ʩ ʚʷʟʘʥʦʡ 

ʩʪʷʞʢʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ 

ʚʷʟʘʥʦʡ ʩʪʷʞʢʦʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʷʟʘʥʦʡ ʩʪʷʞʢʠ, ʜʣʠʪʝʣʴ-

ʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʩʪʷʞʢʠ ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ ʩ ʧʣʠʪʢʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ ʣʠʥʦʣʝʫʤʦʤ, 

ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ ʧʣʠʪʢʦʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʜʢʠ ʧʣʠʪ-

ʢʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʜʢʠ ʣʠʥʦʣʝʫʤʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦ-

ʚʝʨʢʠ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪ, ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʩʧʨʘʚʣʝʥʠʷ 

ʦʰʠʙʢʠ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʥʳʭ ʟʘʢʦʥʦʚ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ: 
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- ʧʘʨʘʤʝʪʨ ʉʂʆ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ 

ʚʝʣʠʯʠʥ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʨʘʩʧʦʨʷʞʝʥʠʡ ʦ 

ʥʘʯʘʣʝ ʨʘʙʦʪ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʢʨʘʩʢʠ ʧʦʪʦʣʢʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʰʪʫʢʘ-

ʪʫʨʢʠ ʩʪʝʥ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ ʩ ʧʦʢʣʝʡʢʦʡ 

ʦʙʦʝʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʢʣʝʡʢʠ ʦʙʦʝʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʢʨʘʩʢʠ ʩʪʝʥ; 

- ʧʘʨʘʤʝʪʨ ʍʚ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝ-

ʣʠʯʠʥ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʦʩʪʫʧʣʝʥʠʷʤʠ ʨʘʩʧʦʨʷʞʝʥʠʡ ʦ 

ʥʘʯʘʣʝ ʨʘʙʦʪ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʢʨʘʩʢʠ ʧʦʪʦʣʢʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʰʪʫʢʘ-

ʪʫʨʢʠ ʩʪʝʥ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ ʩ ʧʦʢʣʝʡʢʦʡ 

ʦʙʦʝʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʢʣʝʡʢʠ ʦʙʦʝʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʦʢʨʘʩʢʠ ʩʪʝʥ; 

- ʧʘʨʘʤʝʪʨ ɚ ʟʘʢʦʥʘ ʧʦʢʘʟʘʪʝʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝ-

ʣʠʯʠʥ: ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ ʩ ʚʷʟʘʥʦʡ ʩʪʷʞ-

ʢʦʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʷʟʘʥʦʡ ʩʪʷʞʢʠ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣ-

ʥʝʥʠʷ ʩʪʷʞʢʠ ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʢʦʤʥʘʪ ʩ ʧʣʠʪʢʦʡ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʜʢʠ ʧʣʠʪʢʠ, ʜʣʠʪʝʣɹ -

ʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʣʘʜʢʠ ʣʠʥʦʣʝʫʤʘ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʚʝʨʢʠ ʢʘʯʝʩʪʚʘ 

ʨʘʙʦʪ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʢʠ; 

-  ʧʘʨʘʤʝʪʨ ʘ ʟʘʢʦʥʘ ʇʫʘʩʩʦʥʘ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ: ʢʦʣʠʯʝʩʪʚʦ 

ʢʦʤʥʘʪ ʩ ʧʦʢʨʘʩʢʦʡ ʩʪʝʥ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ ʧʦʢʣʝʡʢʦʡ ʦʙʦʝʚ, ʢʦʣʠ-

ʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩʦ ʩʪʷʞʢʦʡ ʩ ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ ʚʷ-

ʟʘʥʦʡ ʩʪʷʞʢʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ ʧʣʠʪʢʦʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʥʘʪ ʩ 

ʣʠʥʦʣʝʫʤʦʤ, ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʤʧʘ-

ʥʠʡ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʫʩʣʫʛʠ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ, ʨʝʤʦʥʪʫ ʠ ʦʪʜʝʣʢʝ ʟʜʘ-

ʥʠʡ. ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çɺʳʧʦʣʥʝʥʠʝ ʚʥʫʪʨʠʦʪʜʝ-

ʣʦʯʥʳʭ ʨʘʙʦʪ ʚ ʟʘʛʦʨʦʜʥʦʤ ʜʦʤʝè ʚʳʷʚʠʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʯʸʪʳ: 

ʜʦʣʛʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʥʫʪʨʠʦʪʜʝʣʦʯʥʳʭ ʨʘʙʦʪ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʜʦʯʝ-

ʪʦʚ ʚ ʠʭ ʢʘʯʝʩʪʚʝ, ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʳʭ ʪʘʢʞʝ 

ʩʫʝɦʩʪʚʝʥʥʦ ʚʣʠʷʶʪ ʥʘ ʚʨʝʤʷ ʟʘʚʝʨʰʝʥʠʝ ʧʨʦʝʢʪʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʜʘʥ-

ʥʦʡ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʥʷʪʴ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʨʘʙʦʯʠʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʚʥʫʪʨʠʦʪʜʝʣʦʯʥʳʭ ʨʘ-

ʙʦʪ ʫʤʝʥʴʰʠʪʩʷ, ʘ ʢʘʯʝʩʪʚʦ ʩʪʘʥʝʪ ʚʳʰʝ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ 

ʩʢʘʞʝʪʩʷ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʮʝʣʦʤ. 
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ɺʝʨʰʠʥʠʥʘ ʆ.ʄ., ʛʨ. ʀʉʊ-43ʫ 

ʈʫʢ. ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɹʦʛʦʤʦʣʦʚʘ ʄ.ɸ  

 

ɸʂʊʋɸʃʔʅʆʉʊʔ WEB-ʇʈʀʃʆɾɽʅʀʗ ɼʃʗ ʉʆɼɽʁʉʊɺʀʗ 

ʊʈʋɼʆʋʉʊʈʆʁʉʊɺʋ ɺʓʇʋʉʂʅʀʂʆɺ ɺʋɿɸ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ 

ʘʢʪʫʘʣʝʥ ʠ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ. ʄʦʣʦʜʳʝ ʩʧʝʮʠʘʣʠʩʪʳ ʯʘʱʝ 

ʚʩʝʛʦ ʩʚʦʠʤʠ ʩʠʣʘʤʠ ʨʝʰʘʶʪ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʪʨʫʜʦ-

ʫʩʪʨʦʡʩʪʚʦʤ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʙʫʯʝʥʠʷ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʣʥʦʮʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʘʢʘʥʩʠʷʭ, ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʨʳʥʢʘ ʪʨʫʜʘ, ʧʝʨʝʠʟʙʳʪʦʢ 

ʚrʧʫʩʢʥʠʢʦʚ ʥʝʢʦʪʦʨʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʤʦʣʦ-

ʜʦʡ ʩʧʝʮʠʘʣʠʩʪ ʩʘʤ ʠʱʝʪ ʨʘʙʦʪʫ; ʥʝʨʝʜʢʦ ʦʥ ʚʳʥʫʞʜʝʥ ʫʩʪʨʘʠʚʘʪʴʩʷ 

ʥʘ ʨʘʙʦʪʫ ʥʝ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʟʘʥʦʚʦ ʧʝʨʝʫʯʠʚʘʪʴʩʷ.  

ʉʦʟʜʘʥʠʝ ʠ ʚʥʝʜʨʝʥʠʝ web-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦ-

ʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ ʧʦʩʧʦʩʦʙʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦʙʳ ʚʳʧʫʩʢʥʠʢ 

ʚʫʟʘ ʥʝ ʠʩʧʳʪʳʚʘʣ ʪʨʫʜʥʦʩʪʝʡ ʩ ʧʦʠʩʢʦʤ ʨʘʙʦʪʳ, ʧʦʣʫʯʘʣ ʜʦʩʪʦʚʝʨ-

ʥʫʶ ʠ ʧʦʣʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʘʢʘʥʩʠʠ ʦʪ ʧʨʷʤʦʛʦ ʨʘʙʦʪʦʜʘʪʝʣʷ, ʦʪ 

ʢʦʤʧʘʥʠʡ, ʢʦʪʦʨʳʝ ʩʦʪʨʫʜʥʠʯʘʶʪ ʩ ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ 

ʧʨʠʥʷʪʠʠ ʤʦʣʦʜʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʨʘʙʦʪʫ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʝ web-ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦ-

ʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ ʙʫʜʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʢʘʜʨʦʚʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʚʦʩ-

ʪʨʝʙʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʚʳʧʫʩʢʥʠʢʦʚ, ʢʦʨʨʝʢʪʠ-

ʨʦʚʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦ-

ʪʦʚʢʠ ʚʳʧʫʩʢʥʠʢʦʚ.  

ʊʘʢʞʝ ʜʘʥʥʦʝ web-ʧʨʠʣʦʞʝʥʠʝ ʧʦʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ: ʦʙʣʘʩʪʴ ʨʘʙʦʪʳ, ʢʦʤʧʘʥʠʠ, ʨʘʟʤʝʨ ʦʧʣʘʪʳ ʪʨʫʜʘ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʢʦʤʧʘʥʠʠ, ʚʘʢʘʥʩʠʠ ʠʣʠ ʧʦʜʙʦʨʘ 

ʨʘʙʦʪʥʠʢʘ. ɹʦʣʝʝ ʪʦʛʦ, ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʠʩ-

ʪʦʯʥʠʢʘʤʠ - ʠʥʬʦʨʤʘʮʠʷ ʚ ʧʨʠʣʦʞʝʥʠʠ ʭʨʘʥʠʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʦ-

ʠʩʢʘʪʝʣʴ, ʨʘʙʦʪʦʜʘʪʝʣʴ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ web-ʧʨʠʣʦʞʝʥʠʷ ʥʝ ʩʦʯʪʝʪ 

ʝʝ ʫʩʪʘʨʝʚʰʝʡ ʠʣʠ ʥʝʚʦʩʪʨʝʙʦʚʘʥʥʦʡ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʭʘʥʠʟʤ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʫ ʩʪʫʜʝʥʪʦʚ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʣʝʜʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ: 

ʩʪʫʜʝʥʪʳ ʚʫʟʘ; ʮʝʥʪʨ ʟʘʥʷʪʦʩʪʠ ʫʥʠʚʝʨʩʠʪʝʪʘ; ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʝ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʠ ʚʝʜʦʤʩʪʚʘ; ʨʘʙʦʪʦʜʘʪʝʣʴ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʟʘʜʘʯʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ: 

1) ʈʘʟʥʦʦʙʨʘʟʠʝ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʢʘʥʜʠʜʘʪʘ 

ʇʨʠ ʧʨʠʝʤʝ ʯʝʣʦʚʝʢʘ ʥʘ ʨʘʙʦʪʫ ʨʘʙʦʪʦʜʘʪʝʣʴ ʞʝʣʘʝʪ ʠʤʝʪʴ ʦ ʥʝʤ 

ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ (ʥʘʯʠʥʘʷ ʦʪ 
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ʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʟʘʢʘʥʯʠʚʘʷ ʫʚʣʝʯʝʥʠʷʤʠ ʠ ʣʠʯʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ). 

ʆʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʘʥʜʠʜʘʪʘ ʧʨʝʜʣʘʛʘʝʤʦʡ ʚʘʢʘʥʩʠʠ 

ʥʘʧʨʤ̫ʫʶ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʝʤ. ʊʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʘʤʠʭ ʩʦʠʩʢʘ-

ʪʝʣʝʡ ʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ. 

2) ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʭʨʘʥʝʥʠʷ ʚʩʝʡ ʠʩʪʦʨʠʠ 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʩʣʝʜʠʪʴ ʧʦʣʥʳʡ ʧʨʦʮʝʩʩ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳ-

ʧʫʩʢʥʠʢʦʚ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʚ ʢʫʨʩʝ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ ʠʭ ʧʝʨʝʤʝʱʝʥʠʷ 

ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʯʠʩʣʘ 

ʟʘʷʚʦʢ ʚʳʧʫʩʢʥʠʢʦʚ ʥʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʦ ʠʭ ʨʝʘʣʴʥʦʤʫ ʪʨʫʜʦʫʩʪʨʦʡ-

ʩʪʚʫ. ɼʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʘʥʘʣʠʟʘ ʨʳʥʢʘ ʪʨʫʜʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʷʪʴ 

ʜʘʥʥʳʝ ʚʘʢʘʥʩʠʡ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʦʪʩʣʝʞʠʚʘʪʴ ʜʘʣʴʥʝʡʰʠʡ ʢʘʨʴʝʨʥʳʡ 

ʨʦʩʪ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʦʚ, ʚʳʷʩʥʷʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʘʥʜʠ-

ʜʘʪʘʤ ʠʭ ʨʝʘʣʴʥʳʤ ʟʥʘʥʠʷʤ ʠ ʥʘʚʳʢʘʤ, ʪʘʢʞʝ ʧʨʠ ʫʚʦʣʴʥʝʥʠʠ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʳ, ʢʦʪʦʨʳʤʠ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʢʚʘʣʠʬʠʢʘʮʠʷ ʠʣʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʥʘʚʳʢʘʤʠ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʥʠʷ ʠʟʤʝʥʝʥʠʡ ʪʨʝʙʦ-

ʚʘʥʠʡ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʢ ʢʘʥʜʠʜʘʪʘʤ. 

3) ʇʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷ. 

ɿʘʜʘʯʘ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ ʷʚʣʷʝʪʩʷ ʜʠʥʘʤʠʯʥʦʡ ʠ 

ʥʝʩʝʪ ʟʘ ʩʦʙʦʡ ʥʝʢʦʪʦʨʳʝ ʬʘʢʪʦʨʳ: 

- ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʠʝʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʥʜʠʜʘʪʘʤ (ʞʝʣʘʥʠʝ 
ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠʤʝʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʩʧʦʩʦʙʥʳʭ ʨʝʰʘʪʴ 

ʢʦʤʧʣʝʢʩʥʳʝ ʟʘʜʘʯʠ, ʠʟ-ʟʘ ʵʪʦʛʦ ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʘʣʠʯʠʠ 

ʥʦʚʳʭ ʟʥʘʥʠʡ ʫ ʩʧʝʮʠʘʣʠʩʪʦʚ); 

- ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʦʚʳʭ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ; 

- ʨʘʟʚʠʪʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʠ ʧʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 
(ʥʘʧʨʠʤʝʨ, ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ). 

ɺʦʟʤʦʞʥʦʩʪʠ Web-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʨʦʙʣʝʤ 

ʟʘʜʘʯʠ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʘ: 

- ʭʨʘʥʝʥʠʝ ʨʘʟʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʘʙʦʪʦʜʘʪʝʣʷʭ ʠ ʚʳʧʫʩʢ-

ʥʠʢʘʭ: ʧʦʣʥʦʪʘ ʠ ʢʘʯʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʠ ʦʧʨʝʜʝ-

ʣʷʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʧʦʜʙʦʨʝ ʧʝʨʩʦʥʘʣʘ ʠ ʧʨʦʚʝʜʝʥʠʠ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʧʨʠʣʦʞʝʥʠʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʠ ʩʦʠʩʢʘʪʝʣʝʡ ʩ 

ʫʯʝʪʦʤ ʠʭ ʧʨʦʬʠʣʷ. ʈʘʙʦʪʦʜʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ ʦ ʩʦʠʩʢʘʪʝʣʝ 

ʜʦʚʦʣʴʥʦ ʜʝʪʘʣʴʥʫʶ, ʝʤʢʫʶ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʨʦʙ-

ʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʪʘʢ ʢʘʢ ʵʪʦ ʷʚʣʷʝʪʩʷ ʨʝʰʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʧʨʠ-

ʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʧʨʠʛʣʘʰʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʘ ʩʦʙʝʩʝʜʦʚʘ-
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ʥʠʝ. ʕʪʦ ʨʝʰʝʥʦ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʬʦʨʤʳ ʟʘʧʦʣʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʜʠʥʘʤʠʯʝʩʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʧʫʩʢʥʠʢʘʭ ʠ ʨʘʙʦ-

ʪʦʜʘʪʝʣʷʭ: ʬʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʛʦʜ ʦʧʠʩʘʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʤʝʥʷʶʪʩʷ, 

ʪʘʢ ʢʘʢ ʢʘʞʜʳʡ ʚʳʧʫʩʢ ʠʤʝʝʪ ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʚ ʧʣʘʥʝ ʦʙʫʯʝʥʠʷ. ʊʘʢ-

ʞʝ ʢʘʞʜʳʡ ʛʦʜ ʤʝʥʷʶʪʩʷ ʦʧʠʩʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʦʝ ʨʘʩʰʠʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʝ ʩʪʨʫʢʪʫʨ ʦʧʠʩʘʥʠʷ ʚʳʧʫʩʢʥʠʢʦʚ ʠ ʨʘʙʦʪʦ-

ʜʘʪʝʣʝʡ ʧʨʠ ʧʦʤʦʱʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ; 

- ʧʨʦʩʪʦʡ ʠ ʧʦʥʷʪʥʳʡ ʤʝʭʘʥʠʟʤ ʟʘʧʨʦʩʦʚ: ʚ ʧʨʠʣʦʞʝʥʠʠ ʜʦʣ-

ʞʝʥ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʤʝʭʘʥʠʟʤ ʟʘʧʨʦʩʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʦʟʜʘʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʘʧʨʦʩʳ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʥʫʞʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ; 

- ʧʨʦʩʪʦʡ web-ʠʥʪʝʨʬʝʡʩ: ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʨʦʚʦʜʠʪʴ 

ʫʜʘʣʝʥʥʫʶ ʨʘʙʦʪʫ ʩ ʧʨʠʣʦʞʝʥʠʝʤ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʢʘ-

ʢʠʭ-ʣʠʙʦ ʩʚʦʠʭ ʙʠʙʣʠʦʪʝʢ ʥʘ ʢʦʤʧʴʶʪʝʨ. ɼʣʷ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʚ ʩʠʩʪʝʤʝ ʨʝʘʣʠʟʦʚʘʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʝʛʦ ʧʘ-

ʨʦʣʴ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʠʝ Web-ʧʨʠʣʦʞʝʥʠʷ ʜʣʷ ʩʦʜʝʡʩʪʚʠʷ ʪʨʫʜʦ-

ʫʩʪʨʦʡʩʪʚʫ ʚʳʧʫʩʢʥʠʢʦʚ ʚʫʟʘ, ʩʧʦʩʦʙʩʪʚʫʶʱʝʝ ʨʝʰʝʥʠʶ ʩʣʝʜʫʶʱʠʭ 

ʟʘʜʘʯ, ʷʚʣʷʝʪʩʷ ʘʪʫʘʣʴʥʳʤ: 

1)  ʇʦʤʦʱʴ ʚ ʪʨʫʜʦʫʩʪʨʦʡʩʪʚʝ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʧʨʦʬʠʣʶ ɺʋɿʘ. 

2) ʂʘʯʝʩʪʚʝʥʥʳʡ ʧʦʜʙʦʨ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʥʘ ʦʩʥʦ-

ʚʘʥʠʠ ʦʙʲʝʢʪʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ ʠ ʫʩʧʝʚʘʝʤʦʩʪʠ 

ʩʪʫʜʝʥʪʦʚ. 

3)  ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ. ʄʦʥʠʪʦʨʠʥʛ ʪʨʝʙʦʚʘʥʠʡ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʩ ʦʮʝʥʢʦʡ ʠʭ ʘʢʪʫʘʣʴʥʦʩʪʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

4) ʆʮʝʥʢʘ ʪʨʫʜʦʫʩʪʨʦʝʥʥʦʩʪʠ ʚʳʧʫʩʢʥʠʢʦʚ ʧʦ ʛʦʜʘʤ ʠ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʚʳʧʫʩʢʘʶʱʠʭ ʢʘʬʝʜʨ. 

 

ɺʘʨʬʦʣʦʤʝʝʚ ɸ.ɸ., ʛʨ. ʇʀʤ-61 

ʈʫʢ.  ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ɻʦʨʦʞʘʥʠʥʘ ɽ.ʀ. 

 

ɸʅɸʃʀɿ ʀ ʂʃɸʉʉʀʌʀʂɸʎʀʗ ɻʀɹʈʀɼʅʓʍ 

ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʓʍ ʉʀʉʊɽʄ 

 

ʇʦʜ ʛʠʙʨʠʜʥʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ (ɻʠʀʉ) ʧʨʠʥʷʪʦ ʧʦ-

ʥʠʤʘʪʴ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʤʝʪʦʜʘ ʠʤʠʪʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ[1].  

ɺ [2] ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʟʦʨʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ 
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ɻʠʀʉ ʧʨʝʜʣʦʞʝʥʦ ʚʳʜʝʣʷʪʴ ʩʣʝʜʫʶʱʠʝ ʧʷʪʴ ʩʪʨʘʪʝʛʠʡ ʨʘʟʨʘʙʦʪʢʠ 

ɻʠʀʉ: ʘʚʪʦʥʦʤʥʳʝ, ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ, ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ, ʩʠʣʴʥʦʩʚʷ-

ʟʘʥʥʳʝ ʠ ʧʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ.  

ɸʚʪʦʥʦʤʥʳʝ ʤʦʜʝʣʠ ʧʨʠʣʦʞʝʥʠʡ ɻʠʀʉ ʩʦʜʝʨʞʘʪ ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ ʥʘ 

ʤʦʜʝʣʷʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʢʣʘʩʩʦʚ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʯʝʚʠʜʥʫʶ ʚʳʨʦʞʜʝʥʥʦʩʪʴ ʠʥʪʝʛʨʘʮʠʠ ʟʥʘʥʠʡ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ, ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʥʦʤʥʳʭ ʤʦʜʝʣʝʡ ʘʢʪʫʘʣʴʥʘ ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ-

ʩʢʦʣʴʢʦ ʮʝʣʝʡ. ʊʘʢʠʝ ʤʦʜʝʣʠ ð ʩʧʦʩʦʙ ʩʨʘʚʥʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝ-

ʰʝʥʠʷ ʟʘʜʘʯʠ ʜʚʫʤʷ ʠʣʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ. ʅʦʚʘʷ ʘʚʪʦʥʦʤ-

ʥʘʷ ʤʦʜʝʣʴ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʰʝʥʥʦʡ ʟʘʜʘʯʠ ʚʝʨʠʬʠʮʠʨʫʝʪ ʫʞʝ ʩʦʟʜʘʥ-

ʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠ ʧʨʠʚʦʜʠʪ ʢ ʘʜʝʢʚʘʪʥʳʤ ʤʦʜʝʣʷʤ. ɸʚʪʦʥʦʤʥʳʝ ʤʦ-

ʜʝʣʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʙʳʩʪʨʦʛʦ ʩʦʟʜʘʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʧʨʦʪʦ-

ʪʠʧʘ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʠʣʦʞʝʥʠʷ, ʪʨʝʙʫʶʱʠʝ ʙʦʣʴʰʝʛʦ 

ʚʨʝʤʝʥʠ. ɸʚʪʦʥʦʤʥʳʝ ʤʦʜʝʣʠ ʠʤʝʶʪ ʠ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ð 

ʥʠʢʘʢʘʷ ʠʟ ʥʠʭ ʥʝ ʤʦʞʝʪ ʧʦʤʦʯʴ ʜʨʫʛʦʡ ʚ ʩʠʪʫʘʮʠʠ ʦʙʥʦʚʣʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ð ʚʩʝ ʜʦʣʞʥʳ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ɻʠʀʉ ʧʦʭʦʞʠ ʥʘ ʘʚʪʦʥʦʤʥʳʝ, ʪʘʢ ʢʘʢ ʢʦ-

ʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʨʘʟʨʘʙʦʪʢʠ ð ʥʝʟʘʚʠʩʠʤʘʷ, ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʘʷ ʩ 

ʜʨʫʛʠʤʠ ʯʘʩʪʷʤʠ ʤʦʜʝʣʴ. ʆʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʪʘʢʘʷ 

ʤʦʜʝʣʴ ʥʘʯʠʥʘʝʪ ʨʘʙʦʪʘʪʴ ʢʘʢ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʜʠʥ ʘʚʪʦʥʦʤ-

ʥʳʡ ʤʝʪʦʜ, ʘ ʟʘʢʘʥʯʠʚʘʝʪ ʢʘʢ ʩʠʩʪʝʤʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʫʞʝ ʜʨʫʛʦʡ ʤʝ-

ʪʦʜ. ʊʨʘʥʩʬʦʨʤʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʜʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʝʠʤʫʱʝʩʪʚ: ʙʳʩʪ-

ʨʦʪʫ ʩʦʟʜʘʥʠʷ ʠ ʤʝʥʴʰʠʝ ʟʘʪʨʘʪʳ, ʧʦʩʢʦʣʴʢʫ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʝʜʠʥʘʷ 

ʤʦʜʝʣʴ, ʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʤʝʪʦʜ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʘʜʘʧʪʠʨʫʝʪ ʨʝ-

ʟʫʣʴʪʘʪʳ ʢ ʦʢʨʫʞʝʥʠʶ. ɽʩʪʴ ʠ ʧʨʦʙʣʝʤʳ: ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʝ ʦʜʥʦʡ ʤʦʜʝʣʠ ʚ ʜʨʫʛʫʶ; ʩʫʱʝʩʪʚʝʥʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʤʦʜʝʣʠ, 

ʩʨʘʚʥʠʤʘʷ ʧʦ ʦʙʲʝʤʫ ʩ ʨʘʟʨʘʙʦʪʢʦʡ çʟʘʥʦʚʦè.  

ʉʣʘʙʦʩʚʷʟʘʥʥʳʝ ɻʠʀʉ ð ʵʪʦ, ʧʦ ʩʫʱʝʩʪʚʫ, ʧʝʨʚʘʷ ʨʝʘʣʴʥʘʷ ʬʦʨ-

ʤʘ ʠʥʪʝʛʨʘʮʠʠ, ʢʦʛʜʘ ʧʨʠʣʦʞʝʥʠʝ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, 

ʩʚʷʟʳʚʘʝʤʳʝ ʯʝʨʝʟ ʬʘʡʣʳ ʜʘʥʥʳʭ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʨʘʩ-

ʩʤʦʪʨʝʥʘ ʥʠʞʝ.  

ʎʝʧʦʯʥʳʝ ɻʠʀʉ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʜʚʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦ ʟʘʚʝʨʰʝʥʥʳʭ ʵʣʝʤʝʥʪʘ, ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ð ʛʣʘʚʥʳʡ ʧʨʦʮʝʩ-

ʩʦʨ, ʘ ʜʨʫʛʦʡ ð ʧʨʝ- ʠʣʠ ʧʦʩʪʧʨʦʮʝʩʩʦʨ.  

ɺ ʧʦʜʯʠʥʝʥʥʳʭ ɻʠʀʉ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ð ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʚʝʨ-

ʰʝʥʥʳʝ ʵʣʝʤʝʥʪʳ. ʆʜʥʘʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʦʜʠʥ ʠʟ ʥʠʭ, ʧʦʜʯʠʥʝʥʥʳʡ, 

ʚʢʣʶʯʝʥʥʳʡ ʚ ʜʨʫʛʦʡ, ð ʛʣʘʚʥʳʡ ʨʝʰʘʪʝʣʴ ʟʘʜʘʯʠ.  

ʄʝʪʘʧʨʦʮʝʩʩʦʨʥʳʝ ɻʠʀʉ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʦʜʠʥ 

ʤʝʪʘʧʨʦʮʝʩʩʦʨ ʠ ʥʝʩʢʦʣʴʢʦ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ.  
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ʉʦʧʨʦʮʝʩʩʦʨʥʳʝ ɻʠʀʉ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʨʠʤʝʥʷʶʪ ʵʣʝʤʝʥ-

ʪʳ, ʢʘʢ ʨʘʚʥʳʝ ʧʘʨʪʥʝʨʳ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʳʡ ʤʦʞʝʪ ʧʝʨʝʜʘʚʘʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ ʢʘʞʜʦʤʫ, ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʷ ʧʦʜʟʘʜʘʯʠ ʦʜʥʦʡ 

ʟʘʜʘʯʠ.  

ɽʩʣʠ ʩʨʘʚʥʠʪʴ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʩʣʘʙʦʩʚʷʟʘʥʥʳʝ ɻʠʀʉ ʩ ʜʨʫʛʠʤʠ 

ʙʦʣʝʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤʠ ʧʨʠʣʦʞʝʥʠʷʤʠ, ʪʦ ʦʥʠ ʧʨʦʱʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʠ ʜʦʧʫʩʢʘʶʪ ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠ ʜʦʩʪʫʧʥʳʭ ʧʨʦʛʨʘʤʤ, ʩʥʠʞʘʶ-

ʱʠʭ ʙʨʝʤʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺʨʝʤʷ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʦʢʨʘɦ ʝʥʦ ʠʟ-

ʟʘ ʧʨʦʩʪʦʪʳ ʠʥʪʝʨʬʝʡʩʦʚ ʬʘʡʣʦʚ, ʦʜʥʘʢʦ ʫʚʝʣʠʯʝʥʘ ʮʝʥʘ ʢʦʤʤʫʥʠʢʘ-

ʮʠʠ ʠ ʥʠʞʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ɻʠʀʉ.  

ʉʠʣʴʥʦʩʚʷʟʘʥʥʳʝ ɻʠʀʉ ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʝʨʝʢʨʳʪʠʝ ʩ ʢʣʘʩ-

ʩʦʤ ʩʣʘʙʦʩʚʷʟʘʥʥʳʭ ʛʠʙʨʠʜʦʚ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʠʝ ʠʩʧʦʣʴʟʫʶʪ ʦʙʤʝʥ 

ʠʥʬʦʨʤʘʮʠʝʡ ʯʝʨʝʟ ʨʝʟʠʜʝʥʪʥʳʝ ʩʪʨʫʢʪʫʨʳ ʧʘʤʷʪʠ, ʥʘʧʨʠʤʝʨ DDE , ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʦʙʤʝʥʘ ʯʝʨʝʟ ʚʥʝʰʥʠʝ ʬʘʡʣʳ ʚ ʩʣʘʙʦʩʚʷʟʘʥʥʳʭ ɻʠʀʉ. ʕʪʦ 

ʫʣʫʯʰʘʝʪ ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʴ. ɿʜʝʩʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʷʱʠʝ ʤʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ: çʜʦʩʢʘ 

ʦʙʲʷʚʣʝʥʠʡè, çʢʦʥʚʝʡʝʨʥʘʷ ʤʦʜʝʣʴè [1] ʠ çʚʣʦʞʝʥʥʳʝè ʩʠʩʪʝʤʳ.  

ʉʠʣʴʥʦʩʚʷʟʘʥʥʳʝ ɻʠʀʉ ʠʤʝʶʪ ʥʠʟʢʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʟʘʪʨʘ-

ʪʳ ʠ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʘʙʦʩʚʷ-

ʟʘʥʥʳʤʠ ʤʦʜʝʣʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʵʪʠ ɻʠʀʉ ʠʤʝʶʪ ʠ ʪʨʠ ʧʨʠʥʮʠʧʠ-

ʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷ: cʣʦʞʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʜʜʝʨʞʢʠ ʚʦʟʨʘʩʪʘʝʪ 

ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʥʝʰʥʝʛʦ ʠʥʪʝʨʬʝʡʩʘ ʜʘʥʥʳʭ; ʩʠʣʴʥʘʷ ʩʚʷʟʘʥʥʦʩʪʴ 

ʩʪʨʘʜʘʝʪ ʦʪ ʠʟʣʠʰʥʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʠ 

ʟʘʪʨʫʜʥʝʥʘ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʣʘʙʦ- ʠ ʩʠʣʴʥʦʩʚʷʟʘʥʥʳʝ ɻʠʀʉ ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ 

ʠʭ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʷʪ ʦʪ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ, ʧʨʠʥʷʪʦ 

ʥʘʟʳʚʘʪʴ ʝʱʝ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ɻʠʀʉ. ʇʦʣʥʦʩʪʴʶ ʠʥʪʝʛʨʠʨʦʚʘʥ-

ʥʳʝ ɻʠʀʉ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʫʶʪ ʦʙʱʠʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʘ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʦʡʩʪʚʝʥʥʦʡ ʧʨʠʨʦʜʳ ʩʪʨʫʢʪʫʨ.  

ʕʪʦ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʚ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʢʣʘʩʩ ʛʠʙʨʠʜʦʚ, 

ʛʜʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʟʨʘʙʦʪʢʫ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʥʝʡʨʦʩʝʪʝʡ, ʦʩʥʦʚʘʥ-

ʥʳʭ ʥʘ ʟʥʘʥʠʷʭ, ʢʦʥʥʝʢʮʠʦʥʠʩʪʩʢʠʭ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ 

ʵʣʝʤʝʥʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʙʳʩʪʨʦ ʠ ʧʨʦʩʪʦ, ʘ ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʛʥʦʚʝʥʥʦ ʜʦʩʪʫʧʥʘ ʪʦʤʫ ʠ ʜʨʫʛʦʤʫ 

ʢʦʤʧʦʥʝʥʪʫ. ɽʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʧʦʣʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ð ʥʝʯʝʪʢʠʝ 

ʥʝʡʨʦʩʝʪʠ ð ʛʠʙʨʠʜ, ʧʦ ʩʪʨʫʢʪʫʨʝ ʧʦʭʦʞʠʡ ʥʘ ʥʝʡʨʦʩʝʪʴ ʠ ʨʝʘʣʠʟʫʶ-

ʱʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝʡʨʦ- ʠ ʥʝʯʝʪʢʠʝ ʚʯrʠʩʣʝʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʘ 

ʧʦʣʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ð ʥʘʜʝʞʥʦʩʪʴ, ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʦʙʨʘʙʦʪʢʠ, 

ʘʜʘʧʪʘʮʠʷ, ʦʙʦʙʱʝʥʠʝ, ʩʥʠʞʝʥʠʝ ʰʫʤʘ, ʘʨʛʫʤʝʥʪʘʮʠʷ ʠ ʣʦʛʠʯʝʩʢʘʷ 
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ʜʝʜʫʢʮʠʷ, ʪʦ, ʯʝʛʦ ʚ ʩʫʤʤʝ ʥʝ ʥʘʡʪʠ ʥʠ ʚ ʦʜʥʦʤ ʢʣʘʩʩʝ ʤʝʪʦʜʦʚ-

ʨʦʜʠʪʝʣʝʡ. 
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ʋʇʈɸɺʃɽʅʀɽ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆʄ çʆʌʆʈʄʃɽʅʀɽ ʀ 

ʌʆʈʄʀʈʆɺɸʅʀɽ ʂʆʄʇʃɽʂʊʆɺ ʇʆʉʊɸɺʂʀ ɼʃʗ 

ʂʆʈʇʆʈɸʊʀɺʅʓʍ ʂʃʀɽʅʊʆɺè ʉ ʇʆʄʆʑʔʖ 

ʀʄʀʊɸʎʀʆʅʅʆɻʆ ʄʆɼɽʃʀʈʆɺɸʅʀʗ 

 

ʎʝʣʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (ʀʄ) ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ 

ñʆʬʦʨʤʣʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʤʧʣʝʢʪʦʚ ʧʦʩʪʘʚʢʠ ʜʣʷ ʢʦʨʧʦʨʘʪʠʚ-

ʥʳʭ ʢʣʠʝʥʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 1Cò ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʝ ʬʠ-

ʥʘʥʩʦʚʳʭ ʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʢʦʤʧʘʥʠʠ ʧʨʠ ʟʘʢʫʧʢʝ ʢʦʤʧʣʝʢʪʘ ʧʦ-

ʩʪʘʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 1ʉ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʛʦ ʥʘ ʩʢʣʘʜʝ. ʆʜ-

ʥʦʡ ʠʟ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʘʷ ʧʦʤʦʱʴ ʢʣʠʝʥʪʘʤ 

ʢʦʤʧʘʥʠʠ çʈʆʉʀʅʌʆè ʧʨʠ ʧʦʜʙʦʨʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ ʤʠʥʠʤʠʟʘʮʠʠ ʚʝʣʠʯʠʥʳ ʫʧʫʱʝʥʥʦʡ ʧʨʠʙʳʣʠ ʚ 

ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʩʢʣʘʜʝ ʢʦʤʧʘʥʠʠ. ʏʪʦʙʳ 

ʧʦʩʪʨʦʠʪʴ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʦʜʝʣʴ, ʜʦʣʞʥʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʨʝʜ-

ʤʝʪʥʫʶ ʦʙʣʘʩʪʴ, ʦʧʨʝʜʝʣʠʪʴ ʟʘʜʘʯʠ ʀʄ, ʧʦʩʪʨʦʠʪʴ ʩʭʝʤʫ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ (ɹʇ) ʢʦʤʧʘʥʠʠ ʚ ʠʥʪʝʨʝʩʘʭ ʀʄ, ʧʨʠʚʝʩʪʠ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, 

ʠʟʫʯʠʪʴ ʩʪʘʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ɹʇ ʠ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʟʘʢʦʥʳ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʩʣʫʯʘʡʥʳʭ ʚʝʣʠʯʠʥ, ʨʘʟʨʘʙʦʪʘʪʴ (ʦʧʠʩʘʪʴ) ʤʦʜʝʣʠʨʫʶʱʠʡ 

ʘʣʛʦʨʠʪʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʨʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʪʝʩʪʠʨʦ-

ʚʘʪʴ ʧʨʦʛʨʘʤʤʫ ʀʄ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʦ-

ʩʪʫʧʘʶʱʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ  ʢʣʠʝʥʪʦʚ,  ʩʨʝʜʥʷʷ  ʩʫʤʤʘ  ʟʘʪʨʘʪ  ʥʘ  ʟʘ-

ʢʫʧʢʫ  ʧʨʦʛʨʘʤʤʥʦʛʦ  ʧʨʦʜʫʢʪʘ,  ʩʨʝʜʥʷʷ  ʜʣʠʪʝʣʴʥʦʩʪʴ  ʩʦʩʪʘʚʣʝʥʠʷ  

ʨʝʢʚʠʟʠʪʦʚ  ʥʘ  ʦʧʣʘʪʫ, ʩʨʝʜʥʷʷ  ʜʣʠʪʝʣʴʥʦʩʪʴ  ʦʧʣʘʪʳ  ʩʯʝʪʘ,  ʩʨʝʜʥʷʷ  

ʜʣʠʪʝʣʴʥʦʩʪʴ  ʧʨʦʚʝʨʢʠ ʥʘʣʠʯʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʩʨʝʜʥʷʷ ʜʣʠ-

ʪʝʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʟʘʷʚʢʠ ʥʘ ʟʘʢʫʧʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, 

ʩʨʝʜʥʷʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʢʪʘ  ʥʘ  ʧʝʨʝʜʘʯʫ  ʧʨʘʚ,  ʩʨʝʜʥʝʝ  
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ʢʦʣʠʯʝʩʪʚʦ  ʩʦʩʪʘʚʣʝʥʥʳʭ  ʟʘʚ̫ʦʢ  ʥʘ  ʟʘʢʫʧʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ,  

ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ  ʟʘʢʫʧʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 1ʉ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦ-

ʜʝʣʴ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ Anylogic 7.1.2 Personal Learning Edition. 

ʄʦʜʝʣʠʨʫʝʪʩʷ ʧʦʩʪʫʧʣʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʘ, ʢʦʪʦʨʘʷ ʟʘʜʝʨʞʠʚʘ-

ʝʪʩʷ ʚ ʦʯʝʨʝʜʠ ʧʦʩʪʫʧʠʚʰʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʨʫʛʠʭ ʢʣʠʝʥʪʦʚ, ʠ ʝʩʣʠ 

ʧʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʟʘʢʦʥʯʠʣʩʷ (ʟʘʜʘʥʥʳʡ), ʪʦ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥ-

ʪʦʚ ʫʜʦʚʣʝʪʚʦʨʝʥʳ ʠ ʠʤ ʧʨʦʜʘʣʠ ʪʨʝʙʫʝʤʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ. 

ɽʩʣʠ ʞʝ ʧʝʨʠʦʜ ʥʝ ʟʘʢʦʥʯʠʣʩʷ, ʪʦ ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʨʦʮʝʩʩ ʚʳʷʩʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʜʣʷ ʢʣʠʝʥʪʘ), ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ (ʇʇ) ʟʘʜʝʨʞʠʚʘʝʪ, ʧʦʢʘ ʥʝ ʚʳʷʩʥʝʥ ʇʇ, ʧʦʩʣʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʠʷ ʧʨʦʜʫʢʪʘ, ʧʨʦʜʦʣʞʘʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʚʥʝʩʝʥʠʷ ʟʘʢʘʟʘ ʢʣʠʝʥʪʘ, ʪʘʢ ʞʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚ-

ʣʝʥʠʷ ʩʯʝʪʘ ʦʧʣʘʪʳ ʢʣʠʝʥʪʘ ʜʦ ʤʦʤʝʥʪʘ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʰʣʦʛʦ ʧʨʦʮʝʩ-

ʩʘ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘʯʥʝʪʩʷ ʧʨʦʮʝʩʩʘ ʧʦʜʧʠʩʘʥʠʷ ʩʯʝʪʘ ʦʧʣʘʪʳ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʩʦʩʪʘʚʣʝʥʠʷ ʩʯʝʪʘ, ʪʘʢʞʝ ʧʨʦʠʟʦʡʜʝʪ ʠ ʩ ʧʨʦʮʝʩʩʦʤ ʦʧʣʘ-

ʪʦʡ ʩʯʝʪʘ ʠ ʧʨʦʚʝʨʢʠ ʥʘʣʠʯʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɽʩʣʠ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʦʪʩʫʪʩʪʚʫʝʪ (ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʇʇ), ʪʦ ʤʦʜʝʣʠʨʫʝʪʩʷ ʩʦʩʪʘʚʣʝʥʠʝ ʟʘʷʚʢʠ ʥʘ ʟʘʢʫʧʢʫ ʧʨʦʜʫʢʪʘ (ʪʘʢ ʞʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʜʦ ʤʦʤʝʥʪʘ ʟʘʜʝʨʞʢʠ ʚ ʦʯʝʨʝʜʠ ʚʳʧʦʣ-

ʥʝʥʠʷ ʧʨʦʰʣʳʭ ʧʨʦʮʝʩʩʦʚ), ʧʦʩʣʝ ʤʦʜʝʣʠʨʫʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʟʘʢʫʧʘʝ-

ʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝ-

ʩʪʚʘ ʩʦʩʪʘʚʣʝʥʥʳʭ ʟʘʷʚʦʢ ʥʘ ʟʘʢʫʧʢʫ ʇʇ ʜʦ ʟʘʚʝʨʰʝʥʠʷ ʧʨʝʜʳʜʫʱʝʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʪʦʠʤʦʩʪʠ ʟʘʢʫʧʘʝʤʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ ʧʨʦʠʩʭʦʜʠʪ c ʟʘʜʝʨʞʢʦʡ (ʪ.ʢ. ʟʘʢʫʧʢʘ ʧʨʦʠʩʭʦʜʠʪ ʩ ʦʧʨʝʜʝ-

ʣʝʥʥʦʡ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ). ɸ ʪʘʢʞʝ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʩʢʦʣʴʢʦ ʢʣʠʝʥʪʦʚ 

ʤʦʞʝʤ ʧʦʪʝʨʷʪʴ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʘʭ (ʢʦʣʠʯʝʩʪʚʦ ʦʪʢʘʟʘʚʰʠʭʩʷ 

ʢʣʠʝʥʪʦʚ ʦʪ ʧʦʢʫʧʢʠ). ʇʦʩʣʝʜʥʠʤ ʤʦʜʝʣʠʨʫʝʤʳʤ ʧʨʦʮʝʩʩʦʤ ʙʫʜʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʢʪʘ ʧʝʨʝʜʘʯʠ ʧʨʘʚ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʣʠʙʦ ʧʦʩʣʝ ʦʧʣʘʪʳ ʧʨʦʛʨʘʤʤʥʦ-

ʛʦ ʧʨʦʜʫʢʪʘ, ʣʠʙʦ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʢʫʧʢʠ ʇʇ. ʇʨʦʮʝʩʩʳ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ ʮʠʢʣʠʯʥʳ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʘʞʜʘʷ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝ ʙʫʜʝʪ ʫʜʦ-

ʚʣʝʪʚʦʨʝʥʘ ʠʣʠ ʧʝʨʠʦʜ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝ ʟʘʢʦʥʯʠʪʩʷ. 
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ʈʠʩʫʥʦʢ 1. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʥʳ ʚʳʷʚʠʪʴ ʬʠʥʘʥʩʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʢʦʤʧʘʥʠʠ ʧʨʠ ʟʘʢʫʧʢʝ ʢʦʤʧʣʝʢʪʦʚ ʧʦʩʪʘʚʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

1ʉ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʭ ʥʘ ʩʢʣʘʜʝ, ʘ ʪʘʢʞʝ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩ-

ʩʣʝʜʫʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 

ɹʣʘʛʦʜʘʨʷ ʦʧʠʩʘʥʥʦʤʫ ʚʳʰʝ, ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʥʦʡ ʠʤʠʪʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ, ʩʤʦʞʝʤ ʫʧʨʘʚʣʷʪʴ ʜʘʥ-

ʥʳʤ ʦʙʲʝʢʪʦʤ, ʠʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨʳ ʠ ʤʦʜʝʣʠʨʫʷ ʨʘʟʣʠʯʥʳʝ ʩʠʪʫʘʮʠʠ 

ʥʘ Anylogic, ʪʝʤ ʩʘʤʳʤ ʧʨʦʛʥʦʟʠʨʫʷ ʣʫʯʰʠʝ ʠ ʭʫʜʰʠʝ ʚʘʨʠʘʥʪʳ ʨʘʟ-

ʚʠʪʠʷ ɹʇ, ʥʝ ʟʘʪʨʘʯʠʚʘʷ ʢʦʣʦʩʩʘʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʟʘ-

ʪʨʘʪʳ, ʠ ʚʳʙʠʨʘʷ ʥʘʠʙʦʣʝʝ ʢʚʘʟʠʦʧʪʠʤʘʣʥɹʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʉ ʧʦʤʦʱʴʶ 

ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʳʝ 

ʨʠʩʢʠ ɹʇ, ʪʝʤ ʩʘʤʳʤ ʫʣʫʯʰʠʚ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʠ ʜʘʞʝ ʨʝʠʥʞʠʥʠʨʦ-

ʚʘʪʴ ʝʛʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʷ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦ-

ʤʠʤʦ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʚʚʝʩʪʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ (ʵʢʩʧʝʨʪʥʫʶ) 

ʩʠʩʪʝʤʫ ʦʙʫʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ, ʯʪʦʙʳ ʩʦʢʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʬʠʥʘʥʩʦ-

ʚʳʝ ʠ ʚʨʝʤʝʥʥʳʝ ʧʦʪʝʨʠ ʢʦʤʧʘʥʠʠ (ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʀʄ). 

ɺ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʜʘʞ, ʫʚʝʣʠ-

ʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʣʠʝʥʪʦʚ ʠ ʧʨʠʙʳʣʠ ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʩʢʣʘʜʝ ʢʦʤʧʘʥʠʠ (ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦ ʥʝ ʩʦʚʩʝʤ ʢʦʨ-

ʨʝʢʪʥʦʤ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʠ ʢʣʠʝʥʪʦʚ ʦ ʧʨʝʜʣʘʛʘʝʤʦʤ ʧʨʦʛʨʘʤʤʥʦʤ 

ʧʨʦʜʫʢʪʝ) ʭʦʯʫ ʧʨʝʜʣʦʞʠʪʴ ʦʙʫʯʘʶʱʫʶ, ʵʢʩʧʝʨʪʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʢʦʥ-

ʩʫʣʴʪʘʥʪʦʚ (ʢʘʢ ʥʦʚʳʭ, ʪʘʢ ʠ ʙʦʣʝʝ ʦʧʳʪʥʳʭ) çʄʝʥʝʜʞʝʨ-ʂʦʥʩʫʣʴʪʘʥʪ 

ʧʦ ʧʨʦʜʘʞʘʤ ñɸʡʨʠʩ+òè, ʢʦʪʦʨʘʷ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪ ʠʤʠ-

ʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 
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ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ñɸʡʨʠʩ+ò - ʦʙʫʯʠʪʴ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʶ (ʚʳ-

ʷʚʣʝʥʠʶ ʧʦʪʨʝʙʥʦʩʪʠ ʢʣʠʝʥʪʘ) ʠ ʤʝʥʝʜʞʤʝʥʪʫ ʧʨʦʜʘʞ. ɺ ʩʚʦʝʤ ʩʦʩʪʘ-

ʚʝ ʙʫʜʝʪ ʚʢʣʶʯʝʥʳ ʩʧʨʘʚʦʯʥʠʢʠ ʠ ʩʚʦʜ ʧʨʘʚʠʣ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚʳʜʘ-

ʚʘʪʴ ʫʤʦʟʘʢʣʶʯʝʥʠʷ ʦ ʥʝʦʙʭʦʜʠʤʳʭ ʜʝʡʩʪʚʠʷʭ ʢʦʥʩʫʣʴʪʘʥʪʦʚ (ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷ), ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʜʘʞ. 
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ʀʄʀʊɸʎʀʆʅʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸ 

çɾʀɿʅɽʅʅʓʁ ʎʀʂʃ ɿɸʗɺʂʀ ɺ ʉʀʉʊɽʄɽ JIRAè ʇɸʆ 

çʇʈʆʄʉɺʗɿʔɹɸʅʂè 

 

ʇɸʆ çʇʨʦʤʩʚʷʟʴʙʘʥʢè ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʝʡʰʠʤ ʩʨʝʜʠ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʤʤʝʨʯʝʩʢʠʭ ʙʘʥʢʦʚ, ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥ-

ʪʦʚ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚʠʜʳ ʦʢʘʟʳʚʘʝʤʳʭ ʫʩʣʫʛ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʠʩʧʦʣʟɹʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʘʙʦʪʝ ʢʦʤʧʘʥʠʠ ʇɸʆ 

çʇʨʦʤʩʚʷʟʴʙʘʥʢè ʧʦʤʦʛʘʝʪ ʩʦʢʨʘʪʠʪʴ ʤʘʪʝʨʠʘʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʚʨʝʤʝʥ-

ʥʳʝ ʨʝʩʫʨʩʳ, ʢʦʣʠʯʝʩʪʚʦ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʨʘʟʨʘʙʦʪʢʠ ʤʦʜʝʣʠ ʙʠʟʥʝʩ ï ʧʨʦʮʝʩʩʘ çɾʠʟ-

ʥʝʥʥʳʡ ʮʠʢʣ ʟʘʷʚʢʠ ʚ ʩʠʩʪʝʤʝ Jiraè ʚ ʧʦʜʨʘʟʜʝʣʝʥʠʷʭ ʇɸʆ çʇʨʦʤ-

ʩʚʷʟʴʙʘʥʢè ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʩʪʨʦʠʪʴ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʪʘʢ, ʢʘʢ ʦʥʠ ʧʨʦʭʦ-

ʜʠʣʠ ʙʳ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. [1] 

ʎʝʣʴʶ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʧʨʦʮʝʩʩʘ çɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʟʘʷʚʢʠ ʚ ʩʠʩʪʝʤʝ Jiraè. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, 

ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠ-

ʨʦʚʘʥʠʷ: 

1) ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʠʟʥʝʩ ï ʧʨʦʮʝʩʩʘ 

çɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʟʘʷʚʢʠ ʚ ʩʠʩʪʝʤʝ Jira ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʠʤʝʥʝʥʠʷ ʪʝʦ-

ʨʠʠ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ; [2] 

http://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C
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2) ʆʧʨʝʜʝʣʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦʛʦ ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ 

ʦʬʦʨʤʣʝʥʠʠ ʟʘʷʚʢʠ; 

3) ɺʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʦʛʦ ʩʧʦʩʦʙʘ ʦʬʦʨʤʣʝʥʠʷ ʟʘʷʚʢʠ; 

4) ʇʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʦʜʝʣʠ ʚ ʧʨʦ-

ʛʨʘʤʤʝ BizAgi. 

5) ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʩ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ ʠ ʚʳ-

ʙʦʨ ʥʘʠʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠʨʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʦʛʨʘʤʤ ʠʤʠʪʘʮʠ-

ʦʥʥʦʡ ʤʦʜʝʣʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʠʩʪʝʤʘ BizAgy.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ, ʚʳ̫ ʚʣʝʥʠʷ ʝʛʦ çʫʟʢʠʭ ʤʝʩʪè ʠ ʦʧʪʠʤʠʟʘʮʠʠ. 
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ʈɸɿʈɸɹʆʊʂɸ ʄɸʊɽʄɸʊʀʏɽʉʂʆʁ ʄʆɼɽʃʀ 

ʄʆɼɽʃʀʈʋɽʄʆɻʆ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉɸ 

 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʣʶʙʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦ-

ʩʪʨʦʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʦʜʝʣʠʨʫʝʤʦʛʦ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʘ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ð ʵʪʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʥʘ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʦʤ ʷʟʳʢʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʲʝʢʪʘ, ʧʨʦʮʝʩʩʘ ʠʣʠ ʩʠʩʪʝʤʳ [1]. ʄʘ-

ʪʝʤʘʪʠʯʝʩʢʫʶ ʩʭʝʤʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʆʙʨʘʙʦʪʢʘ ʟʘʢʘʟʘ ʚ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʝè ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 

(ʉʄʆ). ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʚʢʣʶʯʘʝʪ ʜʚʘ ʧʨʦʮʝʩʩʘ: ʧʦʩʪʫʧʣʝʥʠʝ ʟʘʷʚʦʢ ʠ ʠʭ 

ʦʙʩʣʫʞʠʚʘʥʠʝ [2]. ʂʣʠʝʥʪʳ, ʦʬʦʨʤʣʷʶɦʠʝ ʟʘʢʘʟʳ ʥʘ ʩʘʡʪʝ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʩʪʫʧʘʶʱʠʡ ʚ ʩʠʩʪʝʤʫ ʧʦʪʦʢ ʟʘʷʚʦʢ, 

ʢʦʪʦʨʳʡ ʩʣʫʯʘʝʥ. ɼʘʣʝʝ ʧʨʦʠʩʭʦʜʠʪ ʦʙʩʣʫʞʠʚʘʥʠʝ ʟʘʷʚʦʢ, ʧʦʩʣʝ ʯʝʛʦ 

ʦʥʠ ʧʦʢʠʜʘʶʪ ʩʠʩʪʝʤʫ: ʣʠʙʦ ʫʜʦʚʣʝʪʚʦʨʠʚ ʩʚʦʶ ʧʦʪʨʝʙʥʦʩʪʴ, ʣʠʙʦ 

ʥʝʪ.  
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ʀʩʩʣʝʜʫʝʤʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʢʘʥʘʣʴʥʦʡ ʉʄʆ ʩ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʦʯʝʨʝʜʴʶ, ʚ ʢʦʪʦʨʦʡ ʟʘʷʚʢʘʤʠ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʷʚʣʷ-

ʶʪʩʷ ʢʣʠʝʥʪʳ, ʘ ʢʘʥʘʣʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʤʝʥʝʜʞʝʨʳ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʘ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʟʘʷʚʦʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʩʪʝʡʰʠʡ ʜʠʩ-

ʢʨʝʪʥʳʡ ʧʦʪʦʢ ʩʦʙʳʪʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʡ ʚ ʩʣʫʯʘʡʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝ-

ʥʠ. ɼʣʷ ʪʘʢʦʛʦ ʧʦʪʦʢʘ ʢʦʣʠʯʝʩʪʚʦ ʟʘʷʚʦʢ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʨʘʩʧʨʝʜʝ-

ʣʝʥʦ ʧʦ ʟʘʢʦʥʫ ʇʫʘʩʩʦʥʘ, ʘ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʤʦʤʝʥʪʘʤʠ ʧʦ-

ʩʪʫʧʣʝʥʠʷ ʟʘʷʚʦʢ ï ʧʦ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʤʫ ʟʘʢʦʥʫ [3].  

ɻʨʘʬ ʩʦʩʪʦʷʥʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ.1. ʇʦ-

ʪʦʢ ʟʘʷʚʦʢ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʉʄʆ, ʠʤʝʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ , ʘ ʧʦʪʦʢ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ . ʉʠʩʪʝʤʘ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʜʥʦʤ 

ʠʟ ʩʦʩʪʦʷʥʠʡ , ʥʫʤʝʨʫʝʤʳʭ ʧʦ ʯʠʩʣʫ ʟʘʷʚʦʢ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʉʄʆ: ð ʚ ʩʠʩʪʝʤʝ ʥʝʪ ʟʘʷʚʦʢ (ʚʩʝ ʢʘʥʘʣʳ ʩʚʦʙʦʜ-

ʥʳ); ð ʟʘʥʷʪ ʦʜʠʥ ʢʘʥʘʣ, ʦʩʪʘʣʴʥʳʝ ʩʚʦʙʦʜʥʳ;  ð ʟʘʥʷʪʳ ʜʚʘ ʢʘ-

ʥʘʣʘ, ʦʩʪʘʣʴʥʳʝ ʩʚʦʙʦʜʥʳ; é  ð ʟʘʥʷʪʦ k ʢʘʥʘʣʦʚ, ʦʩʪʘʣʴʥʳʝ ʩʚʦ-

ʙʦʜʥʳ; é  ð ʟʘʥʷʪʳ ʚʩʝ n ʢʘʥʘʣʦʚ (ʦʯʝʨʝʜʠ ʥʝʪ);  ð ʟʘʥʷʪʳ 

ʚʩʝ n ʢʘʥʘʣʦʚ, ʚ ʦʯʝʨʝʜʠ ʦʜʥʘ ʟʘʷʚʢʘ; é  ð ʟʘʥʷʪʳ 

ʚʩʝ n ʢʘʥʘʣʦʚ, r ʟʘʷʚʦʢ ʩʪʦʠʪ ʚ ʦʯʝʨʝʜʠ [4]. 

 

 
ʈʠʩʫʥʦʢ 1 ï ɻʨʘʬ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤʳ 

 

\ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʧʦʩʪʨʦʝʥʘ 

ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ AnyLogic (ʨʠʩ.2). ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʷʚʣʷʝʪʩʷ ʜʠʩʢʨʝʪʥʦ-

ʩʦʙʳʪʠʡʥʦʡ ʤʦʜʝʣʴʶ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʠʘʛʨʘʤʤʫ ʧʨʦʮʝʩ-

ʩʘ ð ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʦʝʜʠʥʝʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʲʝʢʪʦʚ, ʟʘʜʘʶ-

ʱʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʥʘʜ 

ʧʨʦʭʦʜʷʱʠʤʠ ʧʦ ʜʠʘʛʨʘʤʤʝ ʧʨʦʮʝʩʩʘ ʟʘʷʚʢʘʤʠ. 
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ʈʠʩʫʥʦʢ 2 ï ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ çʆʙʨʘʙʦʪʢʘ ʟʘʢʘʟʘ 

ʚ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝè 

 

ʆʙʲʝʢʪ source ʛʝʥʝʨʠʨʫʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚʭʦʜʷʱʠʭ ʟʘʷʚʦʢ ʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʪʠʧʘ. ʆʙʲʝʢʪ queue ʤʦʜʝʣʠʨʫʝʪ ʦʯʝʨʝʜʴ ʟʘʷʚʦʢ, ʦʞʠʜʘʶʱʠʭ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʥʝʜʞʝʨʘʤʠ. ʆʙʲʝʢʪ delay ʤʦʜʝʣʠʨʫʝʪ ʟʘʜʝʨʞʢʫ ʟʘʷʚ-

ʢʠ ʥʘ ʟʘʜʘʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʵʪʦʪ ʵʣʝʤʝʥʪ ʤʦʜʝʣʠʨʫʝʪ ʤʝʥʝ-

ʜʞʝʨʦʚ, ʪʨʘʪʷʱʠʭ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʣʠʝʥʪʘ. ʆʙʲ-

ʝʢʪ sink ʫʥʠʯʪʦʞʘʝʪ ʧʦʩʪʫʧʠʚʰʠʝ ʟʘʷʚʢʠ. ʆʙʳʯʥʦ ʵʪʦʪ ʵʣʝʤʝʥʪ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʝʯʥʦʡ ʪʦʯʢʠ ʧʦʪʦʢʘ ʟʘʷʚʦʢ. ʆʙʲʝʢʪ sink ʚʳ-

ʚʦʜʠʪ ʠʟ ʤʦʜʝʣʠ ʦʙʨʘʙʦʪʘʥʥʳʝ ʟʘʷʚʢʠ, ʘ ʦʙʲʝʢʪ sink1 ï ʧʦʪʝʨʷʥʥʳʝ 

ʟʘʷʚʢʠ. 

ʇʦʩʪʨʦʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʭʝʤʳ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʵʪʘʧʦʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ 

ʩʪʨʦʛʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʠʩʩʣʝʜʫʝʤʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ, ʘ ʪʘʢʞʝ ʧʦʥʷʪʴ 

ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ. 
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ʉʀʉʊɽʄɸ ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ  

ʈɸʉʇʈɽɼɽʃɽʅʀʗ ʀʊ-ʈɽʉʋʈʉʆɺ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʧʨʝʠʤʫ-

ʱʝʩʪʚ ʢʦʤʧʘʥʠʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʢʦʥʢʫʨʝʥʪʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ, 

ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ. ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʧʨʘʚʠʣʴʥʦ 

ʧʦʜʦʙʨʘʥʥʳʡ, ʤʦʪʠʚʠʨʦʚʘʥʥʳʡ, ʭʦʨʦʰʦ ʦʙʫʯʝʥʥʳʡ, ʦʙʣʘʜʘʶʱʠʡ ʥʝ-

ʦʙʭʦʜʠʤʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʧʝʨʩʦʥʘʣ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʀʊ-ʧʨʦʝʢʪʘ ʚʦ 

ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʫʩʧʝʭ ʜʝʷʪʝʣʥɹʦʩʪʠ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ. 

ʇʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʵʪʘʧʦʤ ʚ 

ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ, ʪʘʢ ʢʘʢ ʦʰʠʙʢʘ ʤʦʞʝʪ ʦʯʝʥʴ ʩʝʨʴʝʟʥʦ ʩʢʘ-

ʟʘʪʴʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. ʋʤʝʥʠʝ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʠ ʨʘʩ-

ʧʨʝʜʝʣʠʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʀʊ-ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʠʤ 

ʠ ʜʦʚʦʣʴʥʦ ʨʝʜʢʠʤ ʪʘʣʘʥʪʦʤ, ʢʦʪʦʨʳʤ ʚ ʠʜʝʘʣʝ ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ [3]. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʧʨʠ ʧʦʜʙʦʨʝ ʧʝʨʩʦʥʘʣʘ ʙʳʣʘ ʧʦʩʪʘʚʣʝʥʘ 

ʮʝʣɹ: ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʉʇʇʈ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ ʚ ʀʊ-ʧʨʦʝʢʪʘʭ ʥʘ ʙʘʟʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʦʜʙʦʨʘ ʩʦʪʨʫʜʥʠʢʦʚ 

ʚ ʀʊ-ʧʨʦʝʢʪ. 

2) ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʦʜʙʦʨʘ ʩʦ-

ʪʨʫʜʥʠʢʦʚ ʚ ʀʊ-ʧʨʦʝʢʪ. 

3) ʩʬʦʨʤʠʨʦʚʘʪʴ ʤʘʪʨʠʮʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

4) ʇʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʘʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʀʊ-

ʧʨʦʝʢʪ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʦʜʙʦʨʘ ʩʦʪʨʫʜʥʠ-

ʢʦʚ ʚ ʀʊ-ʧʨʦʝʢʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʦʨʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʧʨʦʮʝʩʩ ʧʦʜʙʦʨʘ ʠ ʧʨʠʚʣʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʚ 

ʧʨʦʝʢʪ. ʆʜʥʘʢʦ ʩʘʤʳʤ ʩʣʦʞʥʳʤ, ʟʘʪʨʘʪʥʳʤ ʧʦ ʚʨʝʤʝʥʠ ʠ ʥʝʦʜʥʦʟʥʘʯ-

ʥʳʤ ʧʦ ʨʝʟʫʣʴʪʘʪʫ ʦʩʪʘʝʪʩʷ ʵʪʘʧ, ʥʘ ʢʦʪʦʨʦʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʥʠ-

ʤʘʝʪʩʷ ʨʝʰʝʥʠʠ ʦ ʧʨʠʚʣʝʯʝʥʠʠ ʩʦʪʨʫʜʥʠʢʘ ʚ ʧʨʦʝʢʪ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦ-

ʤʘʥʜʳ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʨʦʝʢʪ ʚʩʝʛʜʘ ʩʚʷʟʘʥʦ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ ʩʫʙʲʝʢ-

ʪʠʚʥʦʩʪʴʶ. ʇʦʜʙʦʨ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʧʨʦʝʢʪ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ, ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ, ʧʩʠʭʦ-

ʣʦʛʠʯʝʩʢʠʭ ʠ ʧʨʦʯʠʭ ʢʨʠʪʝʨʠʝʚ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʘʥʜʠʜʘʪʦʚ ʚʳʙʠʨʘʝʪʩʷ ʧʨʝʪʝʥʜʝʥʪ, ʜʝʣʦʚʳʝ ʠ ʣʠʯʥʳʝ 

ʢʘʯʝʩʪʚʘ ʢʦʪʦʨʦʛʦ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʠʪʝʨʠʷʤ ʦʪʙʦʨʘ ʠʣʠ ʧʨʝ-
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ʚʦʩʭʦʜʷʪ ʝʛʦ. ʆʮʝʥʢʫ ʧʝʨʩʦʥʘʣʘ ʧʨʠ ʧʦʜʙʦʨʝ ʚ ʧʨʦʝʢʪ ʧʨʦʚʦʜʠʪ ʨʫʢʦ-

ʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ. 

ɺ ʩʚʷʟʠ ʩʦ ʩʪʘʥʦʚʣʝʥʠʝʤ ʨʳʥʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʟʘ-

ʢʦʥʦʤʝʨʥʦ ʧʦʷʚʠʣʩʷ ʩʪʘʙʠʣʴʥʳʡ ʩʧʨʦʩ ʥʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʀʊ-

ʧʝʨʩʦʥʘʣ ʚʦ ʚʩʝʭ ʦʨʛʘʥʠʟʘʮʠʷʭ. ɺ ʚʠʜʫ ʧʦʩʪʦʷʥʥʦʛʦ ʧʨʝʚʳʰʝʥʠʷ ʩʧʨʦ-

ʩʘ ʥʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʜ ʠʭ ʧʨʝʜʣʦʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʀʊ-ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʵʬʬʝʢʪʠʚʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʜʣʷ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʳʤʠ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʷʚʣʝ̫ʪʩʷ ʤʝʭʘʥʠʟʤ ʤʘʪʨʠʮʳ ʢʦʤʧʝʪʝʥʮʠʡ, ʚ 

ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘʙʦʨ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʜʦʣʞʥʦ-

ʩʪʝʡ, ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʮʠʠ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʚʳ-

ʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʜʘʥʥʦʡ ʜʦʣʞʥʦʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥ-

ʮʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʝʨʩʦʥʘʣʦʤ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ [4]:  

- ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ;  

- ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ 
ʨʘʙʦʪʥʠʢʘ ʚ ʩʚʦʝʤ ʢʘʨʴʝʨʥʦʤ ʨʦʩʪʝ; 

- ʬʦʨʤʠʨʫʶʪ ʦʙʱʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʦʚ;  

- ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʤʝʪʠʪʴ ʩʪʨʘʪʝʛʠʶ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠ̫ ʪʠʷ 

ʠ ʛʠʙʢʫʶ ʩʠʩʪʝʤʫ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʉʇʇʈ ʧʦʜʙʦʨʘ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʀʊ-

ʧʨʦʝʢʪ, ʨʝʘʣʠʟʦʚʘʥʥʘʷ ʚ ʩʨʝʜʝ Borland Delphi 8.0. ʇʦʜʙʦʨ ʩʦʪʨʫʜʥʠʢʦʚ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

ɺ ʩʠʩʪʝʤʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʨʦʣʴ çʈʫʢʦʚʦʜʠʪʝʣʴè ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʰʪʘʪʥʦʛʦ ʨʘʩʧʠʩʘʥʠʷ. ʈʫʢʦʚʦʜʠʪʝʣʶ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʜʝʣʝʛʠʨʦʚʘʪʴ ʟʘʜʘʯʠ ʠ ʬʫʥʢʮʠʠ ʩʚʦʠʤ ʧʦʜʯʠʥʝʥʥʳʤ. ɼʣʷ 

ʵʪʦʛʦ ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʟʥʘʯʘʝʪ ʩʚʦʝʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʨʦʣʴ çʇʦʜʙʦʨ ʧʝʨʩʦʥʘʣʘè ʚ ʩʠʩʪʝʤʝ. ʇʦʣʴʟʦʚʘʪʝʣʴ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʳ 

ʤʝʥʶ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ, ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʪʨʝʙʫʝʤʫʶ ʦʧʝʨʘʮʠʶ ʚ ʨʘʙʦʪʝ 

ʩ ʙʘʟʦʡ ʜʘʥʥʳʭ: ʘʥʘʣʠʟ ʙʘʟʳ ʜʘʥʥʳʭ; ʘʥʘʣʠʟ ʨʘʙʦʪʥʠʢʦʚ ʧʦ ʢʨʠʪʝʨʠʷʤ; 

ʘʥʘʣʠʟ ʚʘʢʘʥʪʥʳʭ ʜʦʣʞʥʦʩʪʝʡ ʚ ʧʨʦʝʢʪʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʉʇʇʈ ʧʦʜʙʦʨʘ ʧʝʨʩʦʥʘʣʘ ʚ IT-

ʧʨʦʝʢʪ ʥʘ ʙʘʟʝ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʧʦʜʭʦʜʘ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ: 

1) ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʀʊ-ʧʨʦʝʢʪʘ 

ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʩʧʠʩʦʢ ʩʧʝʮʠʘʣʴ-

ʥʦʩʪʝʡ ʪʨʝʙʫʝʤʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

2) ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʜʝʥʠʷ ʩʧʠʩʢʘ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʥʘ 
ʦʩʥʦʚʘʥʠʠ ʩʧʠʩʢʘ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʧʦʠʩʢʘ ʪʨʝʙʦʚʘʥʠʡ ʬʦʨʤʠʨʦʚʘʪʴ 

ʨʝʡʪʠʥʛ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʩʦʪʨʫʜʥʠʢʦʚ. 

https://ru.wikipedia.org/wiki/Delphi_(%D1%81%D1%80%D0%B5%D0%B4%D0%B0_%D1%80%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B8)#Borland_Delphi_8
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3) ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʠʩʦʢ ʩʚʦʙʦʜʥʳʭ ʚʘʢʘʥʩʠʡ ʜʣʷ 
ʧʦʠʩʢʘ ʩʦʪʨʫʜʥʠʢʦʚ ʯʝʨʝʟ HR-ʦʪʜʝʣ ʢʦʤʧʘʥʠʠ. 

4) ʬʦʨʤʠʨʫʝʪʩʷ ʛʨʘʬʠʢ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʪʨʫʜʥʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʢʘʢ ʦʜʠʥ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ. 

5) ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʟʘʛʨʫʞʝʥʥʦʩʪʴʶ ʢʘʞ-

ʜʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʫʯʘʩʪʢʝ ʨʘʙʦʪʳ. 
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ʈɸɿʈɸɹʆʊʂɸ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ 

ʉʀʉʊɽʄʓ ɸʅɸʃʀɿɸ ʇʆʃʔɿʆɺɸʊɽʃɽʁ ʉʆʎʉɽʊʀ 

 
ʋ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʝʩʪʴ ʩʚʦʠ ʩʦʮʠʘʣʴ-

ʥʳʝ ʛʨʫʧʧʳ: ʩʝʤʴʷ, ʜʨʫʟʴʷ ʩʦ ʰʢʦʣʳ ʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʜʨʫʛʠʝ. ɼʣʷ ʚʳ-

ʷʚʣʝʥʠʷ ʠ ʠʭ ʘʥʘʣʠʟʘ ʙʳʣʦ ʩʦʟʜʘʥʦ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ (ʇʆ), 

ʢʦʪʦʨʦʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʘʜʘʥʥʳʭ ʦʪ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʠ ʥʘ ʦʩʥʦʚʝ ʧʨʘ-

ʚʠʣ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʝʨʰʠʥ ʦʧʨʝʜʝʣʷʝʪ ʩʦʮʠʘʣʴʥʳʝ ʢʨʫʛʠ ʠʟ ʜʨʫʟʝʡ 

ʘʢʢʘʫʥʪʘ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ çɺʂʦʥʪʘʢʪʝè. ʄʝʪʘʜʘʥʥʳʝ ï ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʜʨʫʛʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʣʠ ʜʘʥʥʳʝ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʦʥʪʝʥʪʝ ʠʣʠ ʦʙʲʝʢʪʝ. ʄʝʪʘʜʘʥʥʳʝ ʨʘʩʢʨʳʚʘʶʪ ʩʚʝʜʝ-

ʥʠʷ ʦ ʧʨʠʟʥʘʢʘʭ ʠ ʩʚʦʡʩʪʚʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʢʘʢʠʝ-ʣʠʙʦ ʩʫʱʥʦʩʪʠ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʩʢʘʪʴ ʠ ʫʧʨʘʚʣʷʪʴ ʠʤʠ ʚ ʙʦʣʴʰʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ.  

ɺ ʤʝʪʘʠʥʬʦʨʤʘʮʠʶ, ʭʨʘʥʷʱʫʶʩʷ ʥʘ ʩʝʨʚʝʨʘʭ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ, 

ʚʭʦʜʠʪ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʪʦʨʫʶ ʫʢʘʟʘʣ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʘ ʵʪʦ: 
- ʧʦʣ; 

- ʜʘʪʘ ʨʦʞʜʝʥʠʷ; 

- ʪʝʣʝʬʦʥ; 

- ʜʨʫʟʴʷ; 

- ʤʝʩʪʦ ʨʘʙʦʪʳ; 
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- ʥʦʤʝʨ ʰʢʦʣʳ ʠʣʠ ʰʢʦʣ, ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʣʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ, 
ʚʢʣʁʯʘʷ ʙʫʢʚʫ ʢʣʘʩʩʘ ʠ ʛʦʜʘ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʚʳʧʫʩʢʘ;  

- ʫʥʠʚʝʨʩʠʪʝʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʙʫʯʘʣʩʷ ʧʦʣʴʟʦʚʘʪʝʣʴ, ʚʢʣʶʯʘʷ ʬʘ-

ʢʫʣʴʪʝʪ, ʛʦʜ ʚʳʧʫʩʢʘ ʠ ʧʦʩʪʫʧʣʝʥʠʷ; 

- ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ;  

- ʨʦʜʩʪʚʝʥʥʠʢʠ; 

- ʪʝʢʫʱʠʡ ʛʦʨʦʜ, ʫʢʘʟʘʥʥʳʡ ʚ ʧʨʦʬʠʣʝ. 

ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʣʦʛʠʯʝʩʢʫʶ ʮʝʧʦʯʢʫ, 

ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʚʳʙʨʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʫʯʠʣʩʷ ʚ ʦʜʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ 

ʩ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʯʝʣʦʚʝʢʦʤ, ʠʤʝʶʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʫʢʘʟʘʥʥʦʝ ʥʘʧʨʘʚʣʝ-

ʥʠʝ ʧʦʜʛʦʪʦʚʢʠ ʠ ʛʦʜ ʚʳʧʫʩʢʘ, ʪʦ ʤʦʞʥʦ ʧʨʝʜʧʦʣʘʛʘʪʴ ʩ ʙʦʣʴʰʦʡ ʚʝ-

ʨʦʷʪʥʦʩʪʴʶ, ʯʪʦ ʜʘʥʥʳʡ ʠ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʠ ʙʳʣʠ ʜʨʫʟʴʷ-

ʤʠ ʧʦ ʫʥʠʚʝʨʩʠʪʝʪʫ. 
ɼʘʥʥʦʝ ʇʆ ʚʳʜʝʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʣʘʩʪʝʨʦʚ ï ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ: 
1) ʨʦʜʩʪʚʝʥʥʠʢʠ; 

2) ʜʨʫʟʴʷ ʧʦ ʫʥʠʚʝʨʩʠʪʝʪʫ;  

3) ʜʨʫʟʴʷ ʧʦ ʰʢʦʣʝ; 

4) ʜʨʫʟʴʷ ʧʦ ʨʘʙʦʪʝ; 

5) ʜʨʫʟʴʷ, ʢʦʪʦʨʳʝ ʥʝ ʚʭʦʜʷʪ ʥʠ ʚ ʦʜʥʫ ʠʟ ʢʘʪʝʛʦʨʠʡ.  

ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʪʝʛʦʨʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʳʭ ʛʨʫʧʧ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʚ ʇʆ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʠ ʤʝʪʦʜ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʚʝʨʰʠʥ 

ʧʦ ʘʣʛʦʨʠʪʤʫ SCAN (Structural Clustering Algorithm for Networks). 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʛʨʘʬʘ ʜʨʫʟʝʡ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ; ʚʝʨʰʠʥʳ ʦʙʲʝʜʠʥʷʪʩʷ ʧʨʘʚʠʣʴʥʦ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ 

ʯʝʤ ʙʦʣʴʰʝ ʧʦʭʦʞʠʭ ʩʚʷʟʝʡ ï ʪʝʤ ʙʣʠʞʝ ʦʥʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʙʦʣʝʝ 60% ʚʝʨʰʠʥ ʧʦʧʘʜʘʶʪ ʚ ʢʣʘʩʪʝʨ, ʘ ʦʩʪʘʣʴʥʳʝ ʥʝ ʢʣʘʩʪʝ-

ʨʠʟʫʶʪʩʷ ï ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʦʞʥʦ ʦʧʨʝʜʝʣʷʝʤʳʤ ʩʦʮʠʘʣʴʥʳʤ ʛʨʫʧʧʘʤ, 

ʪʘʢ ʢʘʢ ʠʤʝʶʪ ʤʥʦʛʦ ʩʦʮʠʘʣʴʥʳʭ ʩʚʷʟʝʡ ʠ ʤʥʦʛʦ ʤʝʪʘ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʜʨʫʛ ʜʝʪʩʪʚʘ, ʢʦʪʦʨʳʡ ʫʯʠʣʩʷ ʚ ʰʢʦʣʝ ʠ 

ʫʥʠʚʝʨʩʠʪʝʪʝ ʚʤʝʩʪʝ ʩ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʦʙʲʝʢʪʦʤ. ʉʚʷʟʠ ʩʪʨʦʷʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʜʚʫʭ ʬʘʢʪʦʨʦʚ ï ʷʚʣʷʶʪʩʷ ʣʠ ʦʙʲʝʢʪʳ ʜʨʫʛ ʜʨʫʛʫ ʜʨʫʟʴʷʤʠ ʠ ʥʘ 

ʦʩʥʦʚʝ ʤʝʪʘ ʠʥʬʦʨʤʘʮʠʠ.  
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ʋʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʇʈʆʎɽʉʉɸ ʋʇʈɸɺʃɽʅʀʗ  

ʈɽʉʊʆʈɸʅʆʄ ʇʋʊɽʄ ʈɸɿʈɸɹʆʊʂʀ ʉʀʉʊɽʄʓ  

ʇʆɼɼɽʈɾʂʀ ʇʈʀʅʗʊʀʗ ʈɽʐɽʅʀʁ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ 

ʨʘʟʚʠʚʘʝʪʩʷ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ. ʀ ʵʪʦ ʥʝʫʜʠʚʠʪʝʣʴʥʦ: ʦʙʱʝʩʪʚʝʥʥʦʝ 

ʧʠʪʘʥʠʝ ʠʛʨʘʝʪ ʥʝʤʘʣʦʚʘʞʥʫʶ ʨʦʣʴ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʚ 

ʙʳʩʪʨʦʤ ʠ ʢʘʯʝʩʪʚʝʥʥʦʤ ʧʠʪʘʥʠʠ, ʚ ʧʨʦʚʝʜʝʥʠʠ ʜʦʩʫʛʘ. ɾʠʪʝʣʠ ʨʘʟ-

ʥʳʭ ʛʦʨʦʜʦʚ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʧʨʠʭʦʜʷʪ ʚ ʨʝʩʪʦʨʘʥʳ, ʢʘʬʝ, ʙʘʨʳ, ʟʘʢʫ-

ʩʦʯʥʳʝ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʢʫʩʥʦ ʧʦʝʩʪʴ, ʥʦ ʠ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʦʚʝʩʪʠ ʩʚʦʡ ʜʦʩʫʛ ʚ ʧʨʠʷʪʥʦʡ ʘʪʤʦʩʬʝʨʝ. 

ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʷʚʣʷʶʪʩʷ: ʫʚʝʣʠʯʝʥʠʝ 

ʧʨʠʙʳʣʠ, ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ, ʜʦʩʪʠʞʝʥʠʝ ʫʩʪʦʡʯʠʚʦ-

ʩʪʠ, ʫʣʫʯʰʝʥʠʝ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʟʘʚʦʝʚʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʦ-

ʟʠʮʠʡ, ʦʧʪʠʤʠʟʘʮʠʷ ʠʟʜʝʨʞʝʢ ʠ ʜʨ. ɺʩʝ ʵʪʦ ʧʨʠʩʫʱʝ ʠ ʩʬʝʨʝ ʦʙʱʝ-

ʩʪʚʝʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʪʝʤʘ çʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʩʪʦʨʘʥʦʤ ʧʫʪʝʤ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷ-

ʪʠʷ ʨʝh ʝʥʠʡè ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦʡ. 

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʩʪʦʨʘʥʥʳʝ ɸʉʋ: 

1. çIntellect Styleè 

2. çR-Keeperè 

3. çʕʢʩʧʝʨʪè 

4. çʕʢʩʧʝʨʪ-ʃʘʡʪè 

5. çB52Èʈʝʩʪʦʨʘʥè 

6. çɼʝʣʬʠʩ: ʆʙʱʝʧʠʪè 

7. çInfogenesis POSè 

8. çʈʉʊʲ:ʈʝʩʪʦʨʘʪʦʨʲè 

9. çʈʝʩʪʦʨʘʥ On-Lineè 

10. çʐʪʨʠʭ-ʄ: ʈʝʩʪʦʨʘʥè 

11. çTillyPadè 

12. çZ-Cashè 

13. çʕʜʝʣʴʚʝʡʩè 

14. çʄʘʛʠʷ-ʈʝʩʪʦʨʘʥè 

15. çɸʩʪʦʨè 

16. çX-POSè 

17. çALOHA POSè 

ʀʩʭʦʜʷ ʠʟ ʠʤʝʶʱʠʭʩʷ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ɸʉʋ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʯʪʦ ʚʩʝ ʦʥʠ ʷʚʣʷʶʪʩʷ ʜʦʨʦʛʦʩʪʦʷʱʠʤʠ ʚ ʨʘʟʨʘʙʦʪʢʝ, ʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 
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ʠ ʚ ʧʨʦʜʘʞʝ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʨʳʥʢʝ. ʄʠʥʠʤʘʣʴʥʘʷ 

ʮʝʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ $1200, ʤʘʢʩʠʤʘʣʴʥʘʷ ï $5200  ʠ ʚʳʰʝ. ɺʩʝ ʟʘʚʠ-

ʩʠʪ ʦʪ ʢʦʤʧʣʝʢʪʘʮʠʠ ʩʠʩʪʝʤʳ, ʧʨʠ ʵʪʦʤ ʩʘʤʘʷ ʜʝʰʝʚʘʷ - ʩʪʘʥʜʘʨʪʥʘʷ, 

ʥʦ ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʘ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ, ʪʦ ʩʪʦʠʤʦʩʪʴ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚʦʟ-

ʨʘʩʪʘʝʪ. ʇʨʠ ʵʪʦʤ, ʤʥʦʛʠʝ ɸʉʋ ʥʝ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʣʠʥʛʚʠʩʪʠʯʝ-

ʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʯʪʦ ʟʘʪʨʫʜʥʠʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚ 

ʩʪʨʘʥʘʭ, ʛʜʝ ʘʥʛʣʠʡʩʢʠʡ ʠ ʨʫʩʩʢʠʡ ʷʟʳʢ ʥʝ ʠʤʝʶʪ ʙʦʣʴʰʦʛʦ ʚʝʩʘ. ʇʦ-

ʤʠʤʦ ʪʦʛʦ, ʩʪʦʠʪ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ 

ʉʇʇʈ ʥʝ ʢʘʩʘʝʪʩʷ ʪʝʭ ʦʙʣʘʩʪʝʡ ʩʬʝʨʳ ʫʩʣʫʛ, ʢʦʪʦʨʳʝ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ 

ʨʝʩʪʦʨʘʥʥʦʤʫ ʙʠʟʥʝʩʫ. ʌʫʥʢʮʠʦʥʘʣ ʝʝ ʧʦʢʘ ʦʛʨʘʥʠʯʝʥ, ʥʦ ʵʪʦ ʥʝ ʛʦʚʦ-

ʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʥʘ ʥʝ ʩʤʦʞʝʪ ʚ ʙʫʜʫʱʝʤ çʜʦʨʘʩʪʠè ʜʦ ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ɸʉʋ, ʢʦʪʦʨʳʝ ʠ ʜʦʨʦʛʠ, ʠ ʠʭ ʠʥʪʝʨʬʝʡʩ ʥʝ ʠʩʧʦʣʴʟʫʝʪ ʜʨʫʛʠʝ ʷʟʳʢʠ. 

ʆʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʜʘʥʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ 

ʪʘʢʞʝ ʥʘ ʠʟʫʯʝʥʠʝ ʠ ʩʨʘʚʥʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ɸʉʋ ʨʝʩʪʦ-

ʨʘʥʥʦʛʦ ʙʠʟʥʝʩʘ. ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʷʜʝ ʩʪʨʘʥ ʉʅɻ ʠ 

ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, ʘ ʪʘʢʞʝ ʉʐɸ. ʀʪʘʢ, ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʚʳʰʝʧʝʨʝ-

ʯʠʩʣʝʥʥʳʭ ɸʉʋ, ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ ʦʥʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝ-

ʢʦʪʦʨʳʭ ʥʝʙʦʣʴʰʠʭ ʩʠʩʪʝʤ, ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦ-

ʩʪʴʶ ʥʘ ʨʳʥʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʇʨʠ ʵʪʦʤ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ 

ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʷʚʣʷʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʚʩʝʤʠʨʥʦ 

ʠʟʚʝʩʪʥʦ ʢʦʤʧʘʥʠʠ ç1ʉè.  

ʊʝʧʝʨʴ ʨʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʪʠʧʠʯʥʦʡ ɸʉʋ ʨʝʩʪʦʨʘʥʘ. ʆʩʥʦʚ-

ʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: 

1. Front ï office - ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʚʚʦʜ ʠ ʨʝ-

ʜʘʢʪʠʨʦʚʘʥʠʝ ʟʘʢʘʟʦʚ, ʧʝʯʘʪʴ ʟʘʢʘʟʦʚ ʥʘ ʢʫʭʦʥʥʳʭ ʧʨʠʥʪʝʨʘʭ, ʧʝʯʘʪʴ 

ʩʯʝʪʘ, ʟʘʢʨʳʪʠʝ ʟʘʢʘʟʘ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʥʘ ʂʂʄ, ʦʙʤʝʥ ʜʘʥʥʳʤʠ ʩ ʪʦʚʘ-

ʨʦʫʯʝʪʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʢʘʞʜʦʛʦ ʩʦʪʨʫʜ-

ʥʠʢʘ. 

2. Back ï office ï ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: ʫʯʝʪ ʦʩʪʘʪ-

ʢʦʚ ʪʦʚʘʨʦʚ ʠʥʛʨʝʜʠʝʥʪʦʚ ʠ ʙʣʶʜ ʥʘ ʩʢʣʘʜʘʭ ʠ ʚ ʮʝʭʘʭ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʦʩʪʘʚʣʝʥʠʝ ʢʘʣʴʢʫʣʷʮʠʦʥʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʫʯʝʪ ʧʨʠʛʦʪʦʚ-

ʣʝʥʠʷ ʙʣʶʜ, ʚʝʜʝʥʠʝ ʚʟʘʠʤʦʨʘʩʯʝʪʦʚ ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ, ʘʥʘʣʠʟ ʩʢʦʨʦʩʪʠ 

ʧʨʦʜʘʞ ʪʦʚʘʨʦʚ ʠ ʛʨʫʧʧ ʪʦʚʘʨʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʣʫ-

ʬʘʙʨʠʢʘʪʦʚ ʠ ʙʣʶʜ ʠ ʪ.ʜ. 

3. Call ï centre ï ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʟʘʢʘʟʦʚ ʧʦ ʪʝʣʝʬʦʥʫ ʧʨʝʜʦʩʪʘʚʣʷ-

ʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʠʪʴ ʨʳʥʦʢ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʫʩʣʫʛ. ɿʘʢʘʟ, 

ʦʬʦʨʤʣʝʥʥʳʡ ʚ Call-ʮʝʥʪʨʝ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʯʝʨʝʟ ʢʘʥʘʣʳ ʩʚʷʟʠ ʧʝʨʝ-

ʤʝʩʪʠʪʩʷ ʚ ʪʦʪ ʨʝʩʪʦʨʘʥ ʩʝʪʠ, ʦʪʢʫʜʘ ʜʦʩʪʘʚʢʘ ʪʦʚʘʨʘ ʢʣʠʝʥʪʫ ʙʫʜʝʪ 

ʤʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦʡ.  
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4. ʉʝʪʝʚʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ ï ʵʪʦ ʤʠʥʠʤʘʣʴʥʘʷ ʢʦʤʧʣʝʢʪʘʮʠʷ ʧʣʶʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʠ ʬʫʥʢʮʠʦʥʘʣ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʚ ʚʠʜʝ 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ ʟʘ ʦʪʜʝʣʴʥʫʶ ʧʣʘʪʫ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʉʇʇʈ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʨʦʚʥʝ ʨʘʟʨʘʙʦʪʢʝ ʙʫʜʝʪ 

ʠʤʝʪʴ ʪʦʣʴʢʦ ʧʝʨʚʳʝ ʪʨʠ ʵʣʝʤʝʥʪʘ, ʪ.ʝ. ʥʝ ʙʫʜʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩʝʪʝ-

ʚʫʶ ʢʦʤʧʣʝʢʪʘʮʠʶ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʨʘʟʨʘ-

ʙʦʪʢʠ ʥʝ ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ 500 000 ʨʫʙʣʝʡ, ʘ ʩʪʦʠʤʦʩʪʴ ʤʠʥʠʤʘʣʴʥʦʡ 

ʢʦʤʧʣʝʢʪʘʮʠʠ (front+back+call) ʙʫʜʝʪ ʥʠʞʝ, ʯʝʤ ʫ ʫʞʝ ʠʤʝʶʱʠʭʩʷ 

ɸʉʋ. ʊʘʢʞʝ, ʩʪʦʠʪ ʫʯʠʪʳʚʘʪʴ ʠ ʪʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʉʇʇʈ ʠʤʝʝʪ 

ʧʷʪʴ ʷʟʳʢʦʚ ʠʥʪʝʨʬʝʡʩʘ:  

ï ɸʥʛʣʠʡʩʢʠʡ (EN). 

ï ʈʫʩʩʢʠʡ (RU). 

ï ʌʨʘʥʮʫʟʩʢʠʡ (FR). 

ï ʀʩʧʘʥʩʢʠʡ (ES). 

ï ʂʠʪʘʡʩʢʠʡ (ZH). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚʧʦʩʣʝʜʩʪʚʠʠ ʉʇʇʈ ʤʦʞʥʦ ʙʫʜʝʪ 

ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʧʦ ʚʩʝʤʫ ʤʠʨʫ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʯʠʪʳʚʘʣʠʩʴ 

ʷʟʳʢʦʚʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʘʥ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʥʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ 

ʧʨʠʙʳʣʴ. ʊʘʢʞʝ, ʩʠʩʪʝʤʘ ʫʯʠʪʳʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʨʫʩʩʢʦʡ, ʬʨʘʥʮʫʟ-

ʩʢʦʡ, ʢʠʪʘʡʩʢʦʡ ʢʫʭʥʠ ʠ ʜʨ. 

ɽʩʣʠ ʧʦʜʚʝʩʪʠ ʠʪʦʛʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ, ʥʝ-

ʩʤʦʪʨʷ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʡ ʬʫʥʢʮʠʦʥʘʣ, ʉʇʇʈ ʦʪʣʠʯʘʝʪʩʷ ʥʝʙʦʣʴh ʦʡ 

ʩʪʦʠʤʦʩʪʴʶ ʢʦʤʧʣʝʢʪʘʮʠʠ ʠ ʠʤʝʝʪ ʧʷʪʴ ʷʟʳʢʦʚ ʠʥʪʝʨʬʝʡʩʘ, ʯʪʦ ʧʦʟ-

ʚʦʣʠʪ ʠʩʧʦʣʟɹʦʚʘʪʴ ʝʝ ʥʝ ʪʦʣʴʢʦ ʚ ʈʌ ʠ ʩʪʨʘʥʘʭ ʙʣʠʞʥʝʛʦ ʟʘʨʫʙʝʞʴʷ, 

ʥʦ ʠ ʚʦ ʚʩʝʤ ʤʠʨʝ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʜʘʥ-

ʥʦʡ ʩʠʩʪʝʤʳ ʚʳʩʦʢʘ. 

ʃʠʪʝʨʘʪʫʨʘ 
1. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʚ ʩʬʝʨʝ ʧʠʪʘʥʠʷ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://works.doklad.ru, ʩʚʦʙʦʜʥʳʡ. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

 

 

ɹʫʙʥʦʚʘ ʄ.ʖ., ʛʨ. ʇʀʤ-61 

ʈʫʢ. ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʄʘʩʣʦʚ ʆ.ʅ. 

 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʅɽʆʇʈɽɼɽʃɽʅʅʆʉʊʀ ɿʅɸʅʀʁ 

 

ʇʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʩʦʧʨʷʞʝʥʘ ʩ ʥʝʢʦ-

ʪʦʨʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ ʚ ʙʫʜʫʱʝʤ. ʇʨʠʥʠʤʘʷ ʪʦ 

ʠʣʠ ʠʥʦʝ ʨʝʰʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʚʳʙʦʨʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʚ 

ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴʶ ʠʩʭʦʜʘ, 

ʦʙʲʷʩʥʷʝʤʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ, ʦʪʩʫʪʩʪʚʠʝʤ ʠʣʠ ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴʶ 
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ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʩʩʣʝʜʫʝʤʦʡ ʦʙʣʘʩʪʠ. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʦʨʦʞʜʘʝʪʩʷ 

ʩʣʫʯʘʡʥʦʩʪʴʶ ʩʪʝʯʝʥʠʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʥʝʪʦʯʥʦʩʪʴʶ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʨʘʞʘʝʪ ʤʥʦʛʦʚʘʨʠʘʥʪʥʦʩʪʴ ʙʫʜʫʱʝʛʦ ʨʘʟʚʠ-

ʪʠʷ ʩʠʪʫʘʮʠʠ, ʪ.ʝ. ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʠʩʭʦʜʘ. ʇʨʠ ʵʪʦʤ ʚʦʟʤʦʞʥʳ ʢʘʢ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʪʘʢ ʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠʩʭʦʜʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʥʝʙʣʘ-

ʛʦʧʨʠ̫ ʪʥʳʭ ʠʩʭʦʜʦʚ ʦʙʳʯʥʦ ʦʮʝʥʠʚʘʝʪʩʷ ʨʠʩʢʦʤ. ʇʦʵʪʦʤʫ ʨʠʩʢʠ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ. ʈʠʩʢ - ʵʪʦ ʦʮʝ-

ʥʝʥʥʘʷ ʣʶʙʳʤ ʩʧʦʩʦʙʦʤ ʚʝʨʦʷʪʥʦʩʪʴ, ʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ - ʵʪʦ ʪʦ, ʯʪʦ 

ʥʝ ʧʦʜʜʘʝʪʩʷ ʦʮʝʥʢʝ. 

ɿʥʘʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʚʝʜʝʥʠʡ ʦ ʤʠʨʝ (ʢʦʥ-

ʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʣʠ ʦʙʝ̡ʢʪʘ), 

ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʚʦʡʩʪʚʘʭ ʦʙʲʝʢʪʦʚ, ʟʘʢʦʥʦʤʝʨʥʦ-

ʩʪʷʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ, ʧʨʘʚʠʣʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [1]. 

ʈʘʟʣʠʯʥʳʝ ʬʦʨʤʳ ʥʝʟʥʘʥʠʷ ʚʢʣʶʯʘʶʪ: 

- ʇʦʣʥʦʝ ʥʝʟʥʘʥʠʝ, ʪ.ʝ. ʚʩʝ ʪʦ, ʦ ʯʝʤ ʤʳ ʩʝʡʯʘʩ ʥʝ ʠʤʝʝʤ ʥʠʢʘʢʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ; 

- ʃʦʞʥʦʝ ʟʥʘʥʠʝ, ʥʝ ʠʤʝʶʱʝʛʦ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʟʥʘʥʠ̫ ʤ; 

- ʏʘʩʪʠʯʥʦʝ ʟʥʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʦ ʠʣʠ ʠʥʦʝ ʧʨʠ-

ʙʣʠʞʝʥʠʝ ʢ ʟʥʘʥʠʷʤ, ʥʘʭʦʜʷʱʝʝʩʷ ʛʜʝ-ʪʦ ʤʝʞʜʫ ʇʦʣʥʳʤ ʥʝʟʥʘʥʠʝʤ ʠ 

ʇʦʣʥʳʤ ʟʥʘʥʠʝʤ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʧʨʠʤʝʩʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ 

ʚʠʜʘ ʃʦʞʥʦʛʦ ʟʥʘʥʠʷ. 

ʇʨʝʜʩʪʘʚʠʤ ʩʘʤʫʶ ʦʙʱʫʶ ʩʪʨʫʢʪʫʨʫ ʩʝʛʦʜʥʷʰʥʝʛʦ ʚʠʜʝʥʠʷ ʢʦʤ-

ʧʣʝʢʩʘ ʅɽ-ʬʘʢʪʦʨʦʚ, ʚʳʜʝʣʠʚ ʚ ʥʝʤ ʛʨʫʧʧʳ ʩʚʦʡʩʪʚ, ʦʪʨʘʞʘʶʱʠʭ ʨʘʟ-

ʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʉʠʩʪʝʤʳ ʟʥʘʥʠʡ [2]: 

- ʥʝʪʦʯʥʦʩʪʴ, ʥʝʧʦʣʥʦʪʫ, ʥʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʠ ʜʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, 

ʦʪʥʦʩʠʤʳʝ ʢ ʪʝʤ ʜʘʥʥʳʤ ʠ ʟʥʘʥʠʷʤ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʢʘʢ ʘʜʝʢ-

ʚʘʪʥʳʝ, ʥʦ ʥʝ ʜʦʩʪʠʛʰʠʝ ʫʨʦʚʥʷ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʯʠʪʘʪʴ 

ʠʭ ʚ ʪʝʢʫʱʝʤ ʢʦʥʪʝʢʩʪʝ ʪʦʯʥʳʤʠ ʠ/ʠʣʠ ʧʦʣʥʳʤʠ ʠ/ʠʣʠ ʦʧʨʝʜʝʣʝʥʥʳ-

ʤʠ; 

- ʥʝʢʦʨʨʝʢʪʥʦʩʪʴ ï ʢʦʤʧʣʝʢʩ ʥʘʨʫʰʝʥʠʡ ʚ ʜʘʥʥʳʭ, ʟʥʘʥʠʷʭ ʠ ʤʝ-

ʪʦʜʘʭ ʠʭ ʦʙʨʘʙʦʪʢʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʰʠʙʦʢ, ʠʩʢʘʞʝʥʠʡ 

ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ; 

- ʥʝʦʙʦʟʨʠʤʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʠ ʝʝ 

ʚ ʮʝʣʦʤ, ʪ.ʝ. ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʪʝʢʫʱʠʭ ʟʥʘʥʠʡ, ʥʝ ʧʦʟʚʦʣʷʶʱʘʷ ʵʬʬʝʢ-

ʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠʭ ʘʜʝʢʚʘʪʥʦʩʪʠ ʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ï ʯʘʩʪʠʯʥʦʝ ʟʥʘʥʠʝ ʦ ʩʫʱʥʦʩʪʠ ʍ, ʦʛʨʘʥʠ-

ʯʝʥʥʦʤ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʤ, ʯʪʦ ʍ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʘʣʴʪʝʨʥʘʪʠʚ, 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢ ʥʝʢʦʪʦʨʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʤʥʦʞʝʩʪʚʫ ʍ. ʇʨʠ ʫʪʦʯʥʝ-
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ʥʠʠ ʟʥʘʥʠʡ/ʜʘʥʥʳʭ ʦʙ ʍ, ʤʥʦʞʝʩʪʚʦ ʚʘʨʠʘʥʪʦʚ ʍ ʩʦʢʨʘʱʘʝʪʩʷ, ʩʪʷʛʠ-

ʚʘʷʩʴ ʚ ʧʦʪʝʥʮʠʘʣʝ ʜʦ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʠ ʦʪʨʘʞʘʝʪ ʧʦʣʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʍ. 

- ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʨʘʟʥʳʤ ʫʨʦʚʥʷʤ ʩʠ-
ʩʪʝʤʳ ʟʥʘʥʠʡ: 

- ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʦʡ (ʧʘʨʘʤʝʪʨʘ), ï 

ʥʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʫʨʦʚʝʥʴ, ʫʞʝ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʧʨʠ-

ʢʣʘʜʥʳʭ ʨʘʩʯʝʪʘʭ; ʥʘʧʨʠʤʝʨ, ʅ-ʟʥʘʯʝʥʠʝ ʭ ʦʛʨʘʥʠʯʝʥʦ ʠʥʪʝʨʚʘʣʦʤ ʦʪ 

2.1 ʜʦ 7.4. 

- ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʤʳʩʣʘ ʣʝʢʩʝʤʳ (ʦʤʦʥʠʤʠʷ): ʥʘʧʨʠʤʝʨ, 

ʣʝʢʩʝʤʘ ʜʝʣʦ ʥʘʩʯʠʪʳʚʘʝʪ ʙʦʣʝʝ ʜʝʩʷʪʢʘ ʟʥʘʯʝʥʠʡ, ʫʪʦʯʥʷʝʤʳʭ ʢʦʥ-

ʪʝʢʩʪʦʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

- ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʪʠʧʘ ʧʝʨʝʤʝʥʥʦʡ: ʥʘʧʨʠʤʝʨ, ʣʝʢʩʝʤʘ 

ʧʷʪʴ ʤʦʞʝʪ ʦʟʥʘʯʘʪʴ (ʘ) ʯʠʩʣʦ, (ʙ) ʰʢʦʣʴʥʫʶ ʦʮʝʥʢʫ, (ʚ) ʩʧʦʨʪʠʚʥʫʶ 

ʦʮʝʥʢʫ, (ʛ) ʞʘʨʛʦʥ - ʯʘʩʪʴ ʪʝʣʘ (ʜʘʡ ʧʷʪʴ) 

- ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʠʤʚʦʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ: f(x) = a*xk + b * 

e0.1*x+2 ï c, ʛʜʝ a, k, b ʠ c ʥʝʜʦʦʧʨʝʜʝʣʝʥʳ, ʥʘʧʨʠʤʝʨ, a = [1, 100], b = 

[-2, 16], c = [0, 100], k = [3, 25]. 

- ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʦʪʥʦʰʝʥʠʷ: ʥʘʧʨʠʤʝʨ, ʢʦʛʜʘ ʠʟ ʜʘʥʥʳʭ 

ʥʝ ʷʩʥʦ, ʢʘʢʦʝ ʠʟ ʦʪʥʦʰʝʥʠʡ R 1, R 2, ʠʣʠ R 3 ʩʚʷʟʳʚʘʝʪ ʧʘʨʘʤʝʪʨʳ 

ʍ, Y , Z ʠ ʚʳʙʦʨ ʧʨʦʠʩʭʦʜʠʪ ʣʠʙʦ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʠʣʠ ʧʨʠ ʫʪʦʯ-

ʥʝʥʠʠ ʜʘʥʥʳʭ . 

- ʅʝʜʦʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʤʦʜʝʣʠ (ʠʣʠ ʩʮʝʥʘʨʠʷ): ʚ ʤʦʜʝʣʠ ʥʝʢʦʪʦ-

ʨʳʡ ʬʨʘʛʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ ʥʝʩʢʦʣʴʢʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʧʦʜʤʦʜʝʣʠ 

ʅʝʢʦʨʨʝʢʪʥʦʩʪʴ - ʛʨʫʧʧʘ ʅɽ-ʬʘʢʪʦʨʦʚ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʷʪʩʷ ʵʬ-

ʬʝʢʪʳ, ʧʨʠ-ʚʦʜʷʱʠʝ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʦʰʠʙʦʢ, ʠʩʢʘʞʝʥʠʡ ʠ ʧʨʦʪʠʚʦ-

ʨʝʯʠʡ ʚ ʢʦʛʥʠʪʠʚʥʳʭ ʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʘ ʪʘʢʞʝ, ʝʩʪʝ-

ʩʪʚʝʥʥʦ, ʚ ʠʭ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚ ʩʠʩʪʝʤʘʭ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ/ʟʥʘʥʠʡ.  

ʊʨʠ ʪʠʧʘ ʅɽ-ʬʘʢʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʥʘʨʫʰʝʥʠʷʤʠ 

ʢʦʨʨʝʢʪʥʦʩʪʠ: 

-- ʥʝʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ, ʪ.ʝ. ʦʰʠʙʢʠ ʠ ʠʩʢʘʞʝʥʠʷ ʚ ʧʦ-

ʩʪʫʧʘʶʱʠʭ ʜʘʥʥʳʭ \ ʟʥʘʥʠʷʭ; 

- ʥʘʨʫʰʝʥʠʷ ʚ ʬʦʨʤʫʣʠʨʦʚʢʝ (ʦʧʠʩʘʥʠʠ) ʟʘʜʘʯʠ; 

- ʦʰʠʙʢʠ ʩʠʩʪʝʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ/ʟʥʘʥʠʡ. 

ɸʧʧʘʨʘʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʜʦʣʞʝʥ ʚʢʣʶʯʘʪʴ ʩʨʝʜʩʪʚʘ ʢʦʥ-

ʪʨʦʣʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʢʣʶʯʝʥʠʡ, ʧʨʘʚʠʣʴʥʦʩʪʠ ʤʦʜʝ-

ʣʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʅʝʢʦʨʨʝʢʪʥʦʩʪʠ. 

ʌʘʢʪʦʨ ʅʝʦʙʦʟʨʠʤʦʩʪʠ ʦʧʨʝʜʝʣʷʣʩʷ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʪʝʢʫ-

ʱʝʡ ʩʫʤʤʳ ʟʥʘʥʠʡ ʦʙ ʵʪʦʤ ʢʦʤʧʦʥʝʥʪʝ, ʥʝ ʧʦʟʚʦʣʷʶʱʝʡ ʵʬʬʝʢʪʠʚʥʦ 
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ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʧʨʦʚʝʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʠ ʵʪʠʭ ʟʥʘʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

ʂ ʥʝʦʙʦʟʨʠʤʳʤ ʩʫʱʥʦʩʪʷʤ ʤʦʛʫʪ ʦʪʥʦʩʠʪʩʷ ʦʙʲʝʢʪʳ ʨʘʟʥʦʛʦ 

ʤʘʩʰʪʘʙʘ, ʥʦ ʦʩʦʙʦʝ ʤʝʩʪʦ ʟʜʝʩʴ ʟʘʥʠʤʘʶʪ ʤʝʛʘ ʦʙʲʝʢʪʳ, ʨʘʟʤʝʨʥʦʩʪʴ 

ʠ\ʠʣʠ ʩʣʦʞʥʦʩʪʴ ʢʦʪʦʨʳʭ ʧʨʝʜʝʣʴʥʦ ʚʝʣʠʢʘ.  

ʅʘʧʨʠʤʝʨ, ʦʨʛʘʥʠʟʤ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ ʜʦʚʦʣʴʥʦ ʜʝʪʘʣʴʥʦ ʦʧʠ-

ʩʘʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʦ ʩʦʟʜʘʥʠʷ ʧʦʣʥʦʮʝʥʥʳʭ çʞʠ-

ʚʳʭè ʤʦʜʝʣʝʡ ʠ ʪʦʛʦ ʠ ʜʨʫʛʦʛʦ ʝʱʝ ʜʘʣʝʢʦ, ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦ-

ʙʣʝʤʳ ʦʩʪʘʶʪʩʷ ʧʦʢʘ ʬʘʢʪʠʯʝʩʢʠ ʥʝʦʙʦʟʨʠʤʳʤʠ. 

ʃʠʪʝʨʘʪʫʨʘ 
1. ɼʠʤʦʚ ʕ.ʄ. ʅʦʚʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʠ 

ʦʙʫʯʝʥʠʝ ʧʝʨʩʦʥʘʣʘ [ʊʝʢʩʪ] : ʅʘʫʯʥʦʝ ʠʟʜʘʥʠʝ / ʕ.ʄ. ɼʠʤʦʚ, ʆ.ʅ. ʄʘʩʣʦʚ, 

ɸ.ɹ. ʉʢʚʦʨʮʦʚ ï ʄ.: ʀʈʀ- ɸʉ, 2005. ï 386 ʩ.: ʠʣ. 

2. ʀʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ ʠ ʅɽ-ʬʘʢʪʦʨʳ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] / ʨʝʜ. ʅʘʨʠ-

ʥʴʷʥʠ ɸ.ʉ. ; ʕʣʝʢʪʨʦʥ. ʜʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.computer-

museum.ru/frgnhist/ne-faktor.htm, ʩʚʦʙʦʜʥʳʡ. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 

 

 

 ʉʧʠʨʯʝʥʢʦʚ ɸ.ɺ., ʛʨ. ʇʀʤ-51 

ʈʫʢ. ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʄʘʩʣʦʚ ʆ.ʅ. 

 

ʂʆʄʇʔʖʊɽʈʅʆɽ ʄʆɼɽʃʀʈʆɺɸʅʀɽ 

ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʆɻʆ ʇʆʃʗ ʉʃʋʏɸʁʅʓʍ ɸʅʊɽʅʅ 
 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦ-

ʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ (ʕʄʇ) ʩʣʫʯʘʡʥʦʡ ʘʥʪʝʥʥʳ. ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ, ʚ ʨʦʣʠ ʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʳ ʚʳʩʪʫʧʘʣ ʪʨʠʘʜʥʳʡ ʵʣʝʤʝʥʪʘʨʥʳʡ 

ʠʟʣʫʯʘʪʝʣʴ (ʊʕʀ) ʚ ʩʦʩʪʘʚʝ ʩʣʫʯʘʡʥʦ ʘʥʪʝʥʥʳ (ʉɸ), ʘ ʪʦʯʥʝʝ ʝʛʦ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʪʨʠʘʜ-

ʥʦ-ʢʣʘʩʪʝʨʥʦʛʦ ʤʝʪʦʜʘ (ʊʂʄ) ʥʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʩʣʦʚʠʡ ʚʦʟ-

ʙʫʞʜʝʥʠʷ ʘʧʝʨʪʫʨʥʦʡ ʉɸ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʠʤʠʪʠʨʫ-

ʶʱʝʛʦ ʦʢʥʦ ʚ ʧʦʤʝʱʝʥʠʠ. ɼʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʟʘʱʠʪʳ ʦʪ ʫʪʝʯʢʠ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʂʀ) ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʦ ʚʥʝʥhʶʶ 

ʩʨʝʜʫ ʧʦ ʢʘʥʘʣʘʤ ʕʄʇ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʵʣʝʤʝʥʪʘ ʩʣʫʯʘʡʥʦʡ 

ʘʥʪʝʥʥʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʪʨʠʘʜ. ʇʝʨʚʦʡ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳʡ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʡ ʠʟʣʫʯʘʪʝʣʴ (ʕʕʀ), ʚʪʦʨʦʡ ï ʵʣʝʤʝʥʪʘʨʥʳʡ ʤʘʛʥʠʪʥʳʡ ʠʟʣʫ-

ʯʘʪʝʣʴ (ʕʄʀ). ɺʩʝ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʨ̫-

ʥʳʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʠʟʣʫʯʘʪʝʣʝʡ ʩ ʝʜʠʥʠʯʥʳʤʠ ʜʣʠʥʘʤʠ lXʕ, lYʕ, lZʕ ʠ 

lXʄ, lYʄ ʠ lZʄ. ʄʦʜʝʣʴ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʦʙʱʠʭ ʨʝʰʝʥʠʡ 

ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ ʜʣʷ ʕʕʀ ʠ ʕʄʀ [1]. ʇʦʣʝ ʜʣʷ ʪʨʠʘʜʳ ʕʕʀ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ: 
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ɺ (1)-(2) ʦʙʦʟʥʘʯʝʥʳʄʕ
i

;  ï ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʠ ʤʘʛʥʠʪʥʳʡ ʪʦʢʠ, 

ʚʦʟʙʫʞʜʘʶʱʠʝ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʕʕʀ ʠ ʕʄʀ; 

ZʄZʕYʄYʕXʄXʕʄʕ lzlylxl ;0;0;0;

CCCC
++= ; 

0r
C

 ï ʦʨʪ, ʟʘʜʘʶʱʠʡ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʣʷ ʨʘʩʩʪʦʷʥʠʷ 
nRr =  ʦʪ ʮʝʥʪʨʘ ʕʕʀ ʠ ʕʄʀ ʜʦ ʪʦʯʢʠ ʥʘʙʣʜʁʝʥʠʷ 

MS; 0V ʠ Zʉ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ ʠ ʚʦʣʥʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʜʣʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ ʉɸ ʚ (1) - (2) ʤʦʜʝʣʠʨʫʝʪʩʷ ʧʫʪʝʤ 

ʩʣʫʯʘʡʥʦʛʦ ʚʳʙʦʨʘ ʢʦʤʧʦʥʝʥʪʦʚ ʄʕl ;

C
; ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʨʝʞʠʤʘ ʚʦʟ-

ʙʫʞʜʝʥʠʷ ʫʯʠʪʳʚʘʝʪʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʪʦʢʦʚ 
ʄʕi ;

 ʧʦ ʤʝʪʦʜʫ ʄʦʥʪʝ ʂʘʨʣʦ 

(ʄʄʂ). ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ, ʵʣʝʤʝʥʪʘʨʥʳʝ ʜʣʠʥʳ ʕʕʀ ʠ ʕʄʀ ʚʳʛʣʷʜʝʣʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

[0, 1, 1, 0, 0, 0] [0, 0, 0, 0, 1, 0] [1, 1, 1, 1, 1, 1] 

[1, 0, 1, 0, 0, 0] [1, 1, 1, 1, 0, 1] [0, 0, 1, 0, 0, 0] 

[1, 1, 0, 0, 1, 1] [1, 1, 0, 1, 0, 1] [1, 0, 1, 1, 1, 0] 

ʊʘʢʞʝ ʧʦ ʄʄʂ ʧʦʣʫʯʝʥʳ ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʳ 

ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʧʦʢʦʦʨʜʠʥʘʪʥʦ: 

[0, 1, 0]  [0, -1, 0] [0, 1, -1] 

[-1, 0, 1]  [1, 1, 0] [0, -1, -1] 

[1, 1, -1] [-1, 1, -1] [0, 1, 0] 

ʇʦʣʫʯʘʷ ʩʣʫʯʘʡʥʳʝ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʣʠʥ ʠʟʣʫʯʘʪʝʣʝʡ ʠ 

ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ, ʤʳ ʟʘʢʣʘʜʳʚʘʝʤ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ 

ʊʕʀ ʬʘʟʦʚʳʝ ʠ ʘʤʧʣʠʪʫʜʥʳʝ ʦʰʠʙʢʠ. ɻʝʦʤʝʪʨʠʶ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʘʥ-

ʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʥʘ ʨʠʩ.1. 
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ʈʠʩ. 1. ɻʝʦʤʝʪʨʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʦʢʥʘ ʧʦʤʝɦ ʝʥʠʷ 

  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘ-

ʥʠʷ (ʉʀʄ) ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʕʄʇ ʜʣʷ 
090=q ʠ 

00=j , ʤRn 300= , f = 1500ʄʛʮ ʜʣʷ 3 ʤʣʥ. ʩʣʫʯʘʡʥʳʭ ʢʦʤʙʠʥʘʮʠʡ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʣʠʥ ʊʕʀ. ʄʦʜʫʣʠ ʦʨʪʦʛʦʥʘʣʴʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢ-

ʪʦʨʦʚ E
#C

 ʠ H
#C
, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʢʦʤʧʦʥʝʥʪʳ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʦʛʦ ʩʧʝʢʪʨʘ ʊʕʀ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʢʘʢ [2] 

;)Im()Re( 2

;;

2

;;;; ZYXZYXZYX ɽɽE ## +=
 

;2222

ZYX EEEE ++=
 

;)Im()Re( 2

;;

2

;;;; ZYXZYXZYX HHH ## +=
  .2222

ZYX HHHH ++=     (3) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʜʩʯʝʪʘ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʧʝʢʪʨʘ (3) ʊʕʀ ʙʳʣʠ 

ʧʦʩʪʨʦʝʥʳ ʛʠʩʪʦʛʨʘʤʤʳ ʫʨʦʚʥʝʡ ʚʝʢʪʦʨʦʚ ɽ ʠ ʅ ʕʄʇ ʦʜʥʦʛʦ ʊʕʀ 

(ʨʠʩ. 2). ʇʨʝʜʩʪʘʚʣʝʥʥʫʶ ʄʄ ʦʪʣʠʯʘʶʪ ʧʨʦʩʪʦʪʘ ʠ ʜʦʩʪʫʧʥʦʩʪʴ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʉʀʄ ʠ ʄʄʂ, ʘ ʪʘʢʞʝ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ 

ʚʦʟʤʦʞʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

 
ʈʠʩ. 2 ɻʠʩʪʦʛʨʘʤʤʳ ʫʨʦʚʥʝʡ ʚʝʢʪʦʨʦʚ ɽ ʠ ʅ ʕʄʇ ʦʜʥʦʛʦ ʊʕʀ 

 

ɼʘʥʥʳʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʘ 

ʚʦʟʙʫʞʜʝʥʠʷ ʉɸ ʠ ʨʘʟʨʘʙʦʪʢʠ ʩʨʝʜʩʪʚ ʘʢʪʠʚʥʦʡ ʟʘʱʠʪʳ ʂʀ ʢʦʤʤʝʨ-

ʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. 
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ʄɽʊʆɼʓ ʂʆʅʊʈʆʃʗ ɺʅɽʐʅɽɻʆ ʆʇʀʉɸʅʀʗ 

ʇʈʆɻʈɸʄʄʅʆɻʆ ʉʈɽɼʉʊɺɸ ʅɸ ʇʈʀʄɽʈɽ MICR OSOFT 

CORPORATION  

 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʦʝʡ ʦʨ-

ʛʘʥʠʟʘʮʠʠ, ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴ ʚʩʝ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ, 

ʨʝʥʪʘʙʝʣʴʥʳʝ ʤʝʪʦʜʳ, ʪʝʭʥʦʣʦʛʠʠ, ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʧʦ-

ʩʦʙʩʪʚʫʶʱʠʝ ʧʦʩʪʦʷʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʦ-

ʤʫ ʫʜʦʚʣʝʪʚʦʨʝʥʠʶ ʧʦʪʨʝʙʠʪʝʣʝʡ ʇʆ. 

Microsoft ð ʦʜʥʘ ʠʟ ʢʨʫʧʥʝʡʰʠʭ ʪʨʘʥʩʥʘʮʠʦʥʘʣʴʥʳʭ ʢʦʤʧʘ-

ʥʠʡ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʧʨʦʧʨʠʝʪʘʨʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ð ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝ-

ʨʦʚ, ʠʛʨʦʚʳʭ ʧʨʠʩʪʘʚʦʢ, ʂʇʂ, ʤʦʙʠʣʴʥʳʭ ʪʝʣʝʬʦʥʦʚ ʠ ʧʨʦʯʝʛʦ, ʨʘʟʨʘ-

ʙʦʪʯʠʢ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʤʠʨʝ 

ʧʨʦʛʨʘʤʤʥʦʡ ʧʣʘʪʬʦʨʤʳð ʩʝʤʝʡʩʪʚʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Windows. 

Microsoft ʢʦʥʪʨʦʣʠʨʫʝʪ ʨʳʥʦʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ PC, 

ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʦʣʫʯʠʣʘ ʧʨʘʚʘ ʥʘ ʦʧʝʨʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ PC. 

ʄʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʚʥʝʰʥʝʛʦ ʦʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʈʘʟʨʘʙʦʪʢʘ ʚʥʝʰʥʝʛʦ ʦʧʠʩʘʥʠʷ ʦʙʷʟʘʪʝʣʴʥʦ ʜʦʣʞʥʘ ʟʘʚʝʨʰʘʪʴʩʷ 

ʧʨʦʚʝʜʝʥʠʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʠ ʨʘʟʥʦʦʙʨʘʟʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʚʥʝʰʥʝʛʦ ʦʧʠʩʘʥʠʷ. ʎʝʣʴʶ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʥʘʡʪʠ ʢʘʢ ʤʦʞʥʦ 

ʙʦʣʴʰʝ ʦʰʠʙʦʢ, ʩʜʝʣʘʥʥʳʭ ʥʘ ʵʪʦʤ ʵʪʘʧʝ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪʦʤ 

ʵʪʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʝʱʝ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʪʝʢʩʪ, ʪʦ 

ʟʜʝʩʴ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʩʪʫʧʘʶʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʢʦʥʪʨʦʣʷ. 

ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʥʘ ʵʪʦʤ 

ʵʪʘʧʝ: 

- ʩʪʘʪʠʯʝʩʢʠʡ ʧʨʦʩʤʦʪʨ, 

- ʩʤʝʞʥʳʡ ʢʦʥʪʨʦʣʴ, 

- ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʦʥʪʨʦʣʴ, 

- ʨʫʯʥʘʷ ʠʤʠʪʘʮʠʷ. 

ʇʝʨʚʳʡ ʤʝʪʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ ʚʥʠʤʘʪʝʣʴʥʦʝ ʧʨʦʯʪʝʥʠʝ ʪʝʢʩʪʘ 

ʚʥʝʰʥʝʛʦ ʦʧʠʩʘʥʠʷ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʩ ʮʝʣʴʶ ʧʨʦʚʝʨʢʘ ʝʛʦ ʧʦʣʥʦʪʳ ʠ 

https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B0%D0%BD%D1%81%D0%BD%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%BA%D0%BE%D0%BC%D0%BF%D0%B0%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%BF%D1%80%D0%B8%D0%B5%D1%82%D0%B0%D1%80%D0%BD%D0%BE%D0%B5_%D0%9F%D0%9E
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%98%D0%B3%D1%80%D0%BE%D0%B2%D0%B0%D1%8F_%D0%BF%D1%80%D0%B8%D1%81%D1%82%D0%B0%D0%B2%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D1%80%D0%BC%D0%B0%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BF%D0%B5%D1%80%D1%81%D0%BE%D0%BD%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%BC%D0%BF%D1%8C%D1%8E%D1%82%D0%B5%D1%80
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%82%D0%BE%D0%B2%D1%8B%D0%B9_%D1%82%D0%B5%D0%BB%D0%B5%D1%84%D0%BE%D0%BD
https://ru.wikipedia.org/wiki/%D0%9E%D0%BF%D0%B5%D1%80%D0%B0%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D1%81%D0%B8%D1%81%D1%82%D0%B5%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/Microsoft_Windows
http://upgradecomputer.narod.ru/04.html
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ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʷ ʜʨʫʛʠʭ ʥʝʪʦʯʥʦʩʪʝʡ ʠ ʦʰʠ-

ʙʦʢ. 

ʉʤʝʞʥʳʡ ʢʦʥʪʨʦʣʴ ʩʧʝʮʠʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ ʩʚʝʨʭʫ - ʵʪʦ ʝʝ ʧʨʦ-

ʚʝʨʢʘ ʩʦ ʩʪʦʨʦʥʳ ʨʘʟʨʘʙʦʪʯʠʢʘ ʪʨʝʙʦʚʘʥʠʡ ʢ ʇʉ, ʘ ʩʤʝʞʥʳʡ ʢʦʥʪʨʦʣʴ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ - ʵʪʦ ʝʝ ʧʨʦʚʝʨʢʘ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʪʨʝ-

ʙʦʚʘʥʠʡ ʢ ʇʉ ʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ. 

 ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ ʢʦʥʪʨʦʣʴ ʚʥʝʰʥʝʛʦ ʦʧʠʩʘʥʠʷ ʚʳʨʘʞʘʝʪ ʫʯʘ-

ʩʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʟʘʢʘʟʯʠʢʘ) ʚ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʚʥʝʰʥʝʛʦ ʦʧʠʩʘʥʠʷ ʠ ʝʛʦ ʢʦʥʪʨʦʣʝ 

ʈʫʯʥʘʷ ʠʤʠʪʘʮʠʷ ʚʳʨʘʞʘʝʪ ʩʚʦʝʦʙʨʘʟʥʳʡ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ 

ʚʥʝʰʥʝʛʦ ʦʧʠʩʘʥʠʷ, ʪʦʯʥʝʝ ʛʦʚʦʨʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʇʉ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʛʦʪʦʚʠʪʴ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʪʝʩʪʳ) ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʦʩʫʱʝʩʪʚʠʪʴ ʠʤʠʪʘʮʠʶ 

ʧʦʚʝʜʝʥʠʷ (ʨʘʙʦʪʳ) ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʇʉ.  

ʉʦʪʨʫʜʥʠʢʠ ʢʦʨʧʦʨʘʮʠʠ ʄʘʡʢʨʦʩʦʬʪ ʟʥʘʶʪ, ʯʪʦ ʣʫʯʰʠʝ ʧʨʦʜʫʢ-

ʪʳ ð ʵʪʦ ʪʝ ʧʨʦʛʨʘʤʤʳ, ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʪʦʨʳʭ ʢʣʠʝʥʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʧʦʣʥʦʩʪʴʶ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʜʫʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʩʙʦʨ ʦʪʟʳʚʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚʢʣʶʯʘʶʱʠʡ ʧʨʦʚʝʜʝʥʠʝ ʦʧʨʦʩʦʚ ʠ ʪʝʩʪʦʚ ʥʘ ʫʜʦʙʩʪʚʦ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʦʨʛʘʥʠʟʘʮʠʷ ʬʦʢʫʩ-ʛʨʫʧʧ ʠ ʜʨʫʛʠʝ ʚʠʜʳ ʠʩʩʣʝʜʦʚʘ-

ʥʠʡ. 

ʇʨʦʛʨʘʤʤʘ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʝʜ-

ʧʦʣʘʛʘʝʪ ʩʙʦʨ ʩʚʝʜʝʥʠʡ ʦ ʪʦʤ, ʢʘʢ ʢʣʠʝʥʪʳ ʢʦʨʧʦʨʘʮʠʠ ʄʘʡʢʨʦʩʦʬʪ 

ʠʩʧʦʣʴʟʫʶʪ ʝʝ ʧʨʦʛʨʘʤʤʳ ʠ ʩ ʢʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʦʥʠ ʩʪʘʣʢʠʚʘʶʪʩʷ. 

ʂʦʨʧʦʨʘʮʠʷ ʄʘʡʢʨʦʩʦʬʪ ʠʩʧʦʣʴʟʫʝʪ ʧʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ ʫʣʫʯ-

ʰʝʥʠʷ ʧʨʦʜʫʢʪʦʚ ʠ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʢʣʠʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʯʘʱʝ ʚʩʝ-

ʛʦ, ʘ ʪʘʢʞʝ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʦʙʣʝʤ. ʋʯʘʩʪʠʝ ʚ ʵʪʦʡ ʧʨʦ-

ʛʨʘʤʤʝ ʜʦʙʨʦʚʦʣʴʥʦ, ʘ ʝʝ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʫʣʫʯʰʝʥʠʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʩʤʦʞʝʪ ʣʫʯʰʝ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘ-

ʥʠʷʤ ʢʣʠʝʥʪʦʚ ʢʦʨʧʦʨʘʮʠʠ ʄʘʡʢʨʦʩʦʬʪ.  

ʅʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʭʦʪʝʣʦʩʴ ʙʳ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʙʝʩʢʦʥʪʘʢʪʥʦʤʫ ʫʧʨʘʚʣʝʥʠʶ, ʪʦ ʝʩʪʴ ʦʥʦ ʦʩʫ-

ʝɦʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʞʝʩʪʦʚ, ʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʜʝʩʴ ʢʘʤʝʨʘ ʪʝʣʝʬʦ-

ʥʘ ʣʠʙʦ ʧʣʘʥʰʝʪʘ. ʉʝʛʦʜʥʷ ʝʩʪʴ ʥʝʤʘʣʦ ʩʭʦʞʠʭ ʧʨʦʝʢʪʦʚ, ʥʦ ʚ ʩʣʫʯʘʝ ʩ 

ʚʘʨʠʘʥʪʦʤ ʄʘʡʢʨʦʩʦʬʪ ʈʝʩʝʯ ʤʦʤʝʥʪ ʟʘʜʝʨʞʢʠ ʤʝʞʜʫ ʜʚʠʞʝʥʠʝʤ ʨʫ-

ʢʠ ʠ ʨʝʘʣʠʟʘʮʠʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫ-

ʝʪ.  

ʃʠʪʝʨʘʪʫʨʘ 
1. ʆʣʴʭʦʚʘʷ ʆ.ʅ. ʈʘʟʨʘʙʦʪʢʘ ʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʂʫʨʩ ʣʝʢʮʠʡ. 

2. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʢʦʨʧʦʨʘʮʠʠ ʄʘʡʢʨʦʩʦʬʪ 

[https://www.microsoft.com] 
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ʈʫʢ. ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʏʝʨʥʳʭ ʆ.ʅ. 

 

ʄɸʊʈʀʎɸ ʈɸʅɾʀʈʆɺɸʅʀʗ: 

ʈʆʉʉʀʁʉʂʀɽ ɾɽʃɽɿʅʓɽ ɼʆʈʆɻʀ 
 

ʆɸʆ çʈʦʩʩʠʡʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠè (ʆɸʆ çʈɾɼè) ð

 ʨʦʩʩʠʡʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʚʝʨʪʠʢʘʣʴʥʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʘʷ ʢʦʤʧʘʥʠʷ, 

ʚʣʘʜʝʣʝʮ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘ-

ʩʪʠ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʘʞʥʝʡʰʠʡ ʦʧʝʨʘʪʦʨ ʨʦʩʩʠʡʩʢʦʡ ʩʝ-

ʪʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2012 ʛʦʜ, ʚʭʦʜʠʣʘ ʚ ʪʨʦʡʢʫ ʢʨʫʧ-

ʥʝʡʰʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʢʦʤʧʘʥʠʡ ʤʠʨʘ. ʂʨʫʧʥʝʡʰʠʡ ʨʘʙʦʪʦʜʘʪʝʣʴ ʈʦʩ-

ʩʠʠ. 

ʆʙʨʘʟʦʚʘʥʦ ʚ 2003 ʛʦʜʫ ʥʘ ʙʘʟʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

ʈʌ. 

ʇʦʣʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ð ʆʪʢʨʳʪʦʝ ʘʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʈʦʩ-

ʩʠʡʩʢʠʝ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠè. 

ʐʪʘʙ-ʢʚʘʨʪʠʨʘ ð ʚ ʄʦʩʢʚʝ ʧʦ ʘʜʨʝʩʫ ʫʣ. ʅʦʚʘʷ ɹʘʩʤʘʥʥʘʷ, ʜʦʤ 

2. ʏʘʩʪʴ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʮʝʥʪʨʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ʧʨʦʬʠʣʴʥʳʝ ʞʝʣʝʟʥʦ-

ʜʦʨʦʞʥʳʝ ʜʝʧʘʨʪʘʤʝʥʪʳ) ð ʫʣ. ʂʘʣʘʥʯʸʚʩʢʘʷ, ʜ. 35. ʇʨʝʟʠʜʝʥʪ ʢʦʤ-

ʧʘʥʠʠ ð ʆʣʝʛ ɹʝʣʦʟʸʨʦʚ (ʩ 20 ʘʚʛʫʩʪʘ 2015 ʛʦʜʘ). ɺʢʣʘʜ ʈɾɼ 

ʚ ɺɺʇ ʈʦʩʩʠʠ ʩʦʩʪʘʚʣʷʝʪ 2,5 ʧʨʦʮʝʥʪʘ. 

ʇʦʩʣʝ ʦʮʝʥʢʠ ʚʘʞʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʥʦʩʪʠ, ʥʫʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʘʪ-

ʨʠʮʫ ʨʘʥʞʠʨʦʚʘʥʠʷ ɹʇ. ʇʦ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʩʪʝʧʝʥʴ 

ʚʘʞʥʦʩʪʠ, ʘ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ï ʩʪʝʧʝʥʴ ʧʨʦʙʣʝʤʥʦʩʪʠ. ʂʘʞʜʳʡ ʧʨʦ-

ʮʝʩʩ, ʩʦʛʣʘʩʥʦ ʩʚʦʝʡ ʚʘʞʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʥʦʩʪʠ, ʧʦʤʝʱʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʢʣʝʪʢʫ. ɼʘʥʥʘʷ ʤʘʪʨʠʮʘ ʠʤʝʝʪ ʟʝʣʝʥʫʶ, ʞʝʣʪʫʶ ʠ ʢʨʘʩʥʫʶ 

ʟʦʥʳ. ʇʦʧʘʚʰʠʝ ʚ ʟʝʣʝʥʫʶ ʟʦʥʫ ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʥʝʚʘʞʥʳʤʠ, ʠʭ ʪʨʦ-

ʛʘʪʴ ʥʝ ʥʘʜʦ. ʇʦʧʘʚʰʠʝ ʚ ʢʨʘʩʥʫʶ ʟʦʥʫ ʙʣʠʞʝ ʢ ʚʝʨʭʥʝʤʫ ʧʨʘʚʦʤʫ 

ʫʛʣʫ, ʷʚʣʷʶʪʩʷ ʩʘʤʳʤʠ ʚʘʞʥʳʤʠ. ʇʦʧʘʚʰʠʝ ʚ ʞʝʣʪʫʶ ʟʦʥʫ, ʦʙʣʘʜʘʶʪ 

ʩʨʝʜʥʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. 

ɺ ʩʦʩʪʘʚʣʝʥʥʦʡ ʥʘʤʠ ʤʘʪʨʠʮʝ ʨʘʥʞʠʨʦʚʘʥʠʷ ʚ ʢʨʘʩʥʫʶ ʟʦʥʫ ʧʦ-

ʧʘʣʦ 3 ɹʇ. ɺ ʞʝʣʪʦʡ ʟʦʥʝ ʚʩʝʛʦ ʣʠʰʴ 1, ʘ ʦʩʪʘʣʴʥʳʝ ï ʚ ʟʝʣʝʥʦʡ.  ʊʘʢ 

ʢʘʢ ʥʫʞʥʦ ʚʳʜʝʣʠʪʴ 4 ɹʇ, ʤʳ ʚʟʷʣʠ ʚʩʝ ɹʇ ʠʟ ʢʨʘʩʥʦʡ ʟʦʥʳ ʠ 1 ʠʟ 

ʞʝʣʪʦʡ: 4, 2, 14, 13. 

https://ru.wikipedia.org/wiki/%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%93%D0%BE%D1%81%D1%83%D0%B4%D0%B0%D1%80%D1%81%D1%82%D0%B2%D0%B5%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%B5%D0%B4%D0%BF%D1%80%D0%B8%D1%8F%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%92%D0%B5%D1%80%D1%82%D0%B8%D0%BA%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D0%B8%D0%BD%D1%82%D0%B5%D0%B3%D1%80%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B4%D0%B2%D0%B8%D0%B6%D0%BD%D0%BE%D0%B9_%D1%81%D0%BE%D1%81%D1%82%D0%B0%D0%B2_%D0%A0%D0%96%D0%94
https://ru.wikipedia.org/wiki/%D0%96%D0%B5%D0%BB%D0%B5%D0%B7%D0%BD%D0%BE%D0%B4%D0%BE%D1%80%D0%BE%D0%B6%D0%BD%D1%8B%D0%B9_%D1%82%D1%80%D0%B0%D0%BD%D1%81%D0%BF%D0%BE%D1%80%D1%82_%D0%B2_%D0%A0%D0%BE%D1%81%D1%81%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D1%83%D1%82%D0%B5%D0%B9_%D1%81%D0%BE%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%B8%D0%BD%D0%B8%D1%81%D1%82%D0%B5%D1%80%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D1%83%D1%82%D0%B5%D0%B9_%D1%81%D0%BE%D0%BE%D0%B1%D1%89%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%81%D0%BA%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%91%D0%B5%D0%BB%D0%BE%D0%B7%D1%91%D1%80%D0%BE%D0%B2,_%D0%9E%D0%BB%D0%B5%D0%B3_%D0%92%D0%B0%D0%BB%D0%B5%D0%BD%D1%82%D0%B8%D0%BD%D0%BE%D0%B2%D0%B8%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D0%B0%D0%BB%D0%BE%D0%B2%D1%8B%D0%B9_%D0%B2%D0%BD%D1%83%D1%82%D1%80%D0%B5%D0%BD%D0%BD%D0%B8%D0%B9_%D0%BF%D1%80%D0%BE%D0%B4%D1%83%D0%BA%D1%82
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ʈʠʩ. 1 

ʇʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ɹʇ 

ʅʝʦʙʭʦʜʠʤʦ ʚʩʧʦʤʥʠʪʴ ʪʨʝʪʠʡ ʢʨʠʪʝʨʠʡ ʨʘʥʞʠʨʦʚʘʥʠʷ ï ʢʨʠʪʝ-

ʨʠʡ ʟʘʪʨʘʪʥʦʩʪʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʥʘʩʢʦʣʢɹʦ ʤʦʞʥʦ 

ʧʨʦʚʝʩʪʠ ʠʟʤʝʥʝʥʠʷ. ʇʨʦʮʝʩʩ ʤʦʞʝʪ ʙʳʪʴ ʚʘʞʥʳʤ ʠ ʧʨʦʙʣʝʤʥʳʤ, ʥʦ 

ʜʦʨʦʛʠʤ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ: ʚʟʷʪʴ ʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ, ʢʦ-

ʪʦʨʳʝ ʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ ʧʨʠ ʠʟʤʝʥʝʥʠʷʭ, ʦʥʠ ʥʘʟʚrʘʶʪʩʷ ʙʘʨʴʝʨʘʤʠ, 

ʤʝʰʘʶʱʠʤʠ ʧʨʦʚʝʜʝʥʠʶ ʠʟʤʝʥʝʥʠʡ, ʪʠʧʦʚʦʡ ʧʝʨʝʯʝʥʴ ʢʦʪʦʨʳʭ ʩʦ-

ʩʪʦʠʪ ʠʟ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʧʦʟʠʮʠʡ: ʬʠʥʘʥʩʳ, ʧʝʨʩʦʥʘʣ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴ-

ʩʪʚʦ.  

 
ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʨʴʝʨ = 40 

Vmax 4: 8Ŀ4Ŀ26=832 

Vmax 2: 7Ŀ4Ŀ16=448 

Vmax 14: 6Ŀ4Ŀ18=432 

Vmax 13: 4Ŀ3Ŀ18=216 

ʊʨʝʭʤʝʨʥʳʡ ʢʫʙ ʧʨʝʜʩʪʘʚʣʝʥ ʥʠʞʝ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʦʪʣʦʞʝʥʳ ʚʝ-

ʣʠʯʠʥʳ ʙʘʨʴʝʨʦʚ, ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ï ʧʨʦʙʣʝʤʥʦʩʪʴ, ʧʦ ʦʩʠ ʘʧʧʣʠʢʘʪ ï 

ʚʘʞʥʦʩʪʴ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʠʷ ʨʝʠʥʞʠʥʠʨʠʥʛʘ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘ ʙʳʣ 

ʧʦʣʫʯʝʥ ʥʦʚʳʡ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʳʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ çɹʫʭʛʘʣʪʝʨʠʷè, 

ʦʧʪʠʤʠʟʠʨʫʶʱʠʡ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʥʦʩʪʠ. ʇʦʩʣʝ ʠʟʤʝʥʝ-

ʥʠʡ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩ ʩʪʘʣ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʤʝʥʝʝ ʟʘʪʨʘʪʥʳʤ. ʇʝ-

ʨʝʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʦʩʥʦʚʳʚʘʣʦʩʴ ʥʘ ʚʚʝʜʝʥʠʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ɹɼ, ʫʚʝ-

ʣʠʯʝʥʠʠ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʘʤʠ. ʊʘʢ ʢʘʢ ʚʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʫʣʫʯʰʝʥʠʶ 

ʠ ʫʩʢʦʨʝʥʠʶ ʧʨʦʮʝʩʩʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʥʦʩʪʠ ï ʨʝʠʥʞʠʥʠʨʠʥʛ 

ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʫʩʧʝʰʥʦ ʧʨʦʚʝʜʝʥʥʳʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 
1. "ʈɾɼ"  - http://greenpremium.ru/clients/rzhd/ 

2. ʆʣʴʭʦʚʘʷ ʆ.ʅ. ʈʝʠʥʞʠʥʠʨʠʥʛ ʠ ʫʧʨʘʚʣʝʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤʠ. ʂʫʨʩ 

ʣʝʢʮʠʡ. 

 

ʈʘʜʷʢʠʥʘ ɸ.ʖ., ʛʨ. ʕɹ-51 

ʈʫʢ. ʢ.ʵ.ʥ., ʜʦʮʝʥʪ ʏʝʨʥʳʭ ʆ.ʅ. 

 

ʆʇʈɽɼɽʃɽʅʀɽ ʊʈɽɹʆɺɸʅʀʁ ʂ ʇʈʆɻʈɸʄʄʅʆʄʋ 

ʉʈɽɼʉʊɺʋ 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ð ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʫʪʚʝʨʞʜʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʪʨʠʙʫʪʦʚ, ʩʚʦʡʩʪʚ ʠʣʠ ʢʘʯʝʩʪʚ ʧʨʦʛʨʘʤʤ-

ʥʦʡ ʩʠʩʪʝʤʳ, ʧʦʜʣʝʞʘʱʝʡ ʨʝʘʣʠʟʘʮʠʠ. ʉʦʟʜʘʶʪʩʷ ʚ ʧʨʦʮʝʩ-

ʩʝ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ, ʚ ʨʝʟʫʣʴʪʘ-

https://ru.wikipedia.org/w/index.php?title=%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9_%D0%BA_%D0%9F%D0%9E&action=edit&redlink=1



