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Iʍ ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʇʈʀʉ-2011): ʄʘʪʝʨʠʘʣʳ 

ʟʘʦʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ, 10 ʠʶʥʷ 2011 ʛ. / ʇʦʜ ʨʝʜ. ʢ.ʬ.-ʤ.ʥ. ɻ.ʄ. ʈʫʜʘʢʦʚʦʡ; ʆʪʚ.ʟʘ ʚʳʧ. 

ʢ.ʪ.ʥ. ʃ.ɼ. ʗʢʠʤʦʚʘ. ï ʂʨʘʩʥʦʷʨʩʢ: ʆʆʆ çʌʦʨʤʘʪè, 2011. - 150 ʩ. 

 

 

 

 

 
ɺ ʩʙʦʨʥʠʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʘʪʝʨʠʘʣʳ ʜʝʚʷʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʟʘʦʯʥʦʡ ʢʦʥʬʝʨʝʥ-

ʮʠʠ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʇʈʀʉ-2011), ʧʨʦʭʦʜʠʚh ʝʡ ʚ ʂʨʘʩʥʦʷʨʩʢʝ 10 ʠʶʥʷ 2011 ʛ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʢʦʥʬʝʨʝʥʮʠʠ ʷʚʣʷʝʪʩʷ ʩʦʜʝʡʩʪʚʠʝ ʦʙʤʝʥʫ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʦʚʳʭ ʜʦ-

ʩʪʠʞʝʥʠʷʭ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʣʦʛʠʠ ʠ ʩʨʝʜʩʪʚ ʩʦʟʜʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʞʝ ʦʙʩʫʞʜʝʥʠʝ ʚʦʧʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʢʘʢ ʠʥʩʪʨʫʤʝʥʪʦʤ ʦʙʫʯʝʥʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘ-

ʙʦʪʢʝ ʩʠʩʪʝʤ. 

ʄʘʪʝʨʠʘʣʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ, ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʨʛʘʥʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʪʫʜʝʥʪʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʝ-

ʮʠʘʣʴʥʦʩʪʝʡ. 

 

 
ʂʦʥʬʝʨʝʥʮʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ:  

ɻʆʋ ɺʇʆ çʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ɻʇʉ ʄʏʉ ʈʆʉʉʀʀ 
 

 

 

 
ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

 

ɻ.ʄ. ʈʫʜʘʢʦʚʘ, ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ ï ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ 

ʃ.ɼ. ʗʢʠʤʦʚʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ï ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʟʘ ʚʳʧʫʩʢ 

 
 

 

 

 

ʇʝʯʘʪʘʝʪʩʷ ʚ ʘʚʪʦʨʩʢʦʡ ʨʝʜʘʢʮʠʠ 

 

 

 
Éɻʆʋ ɺʇʆ çʉʠʙɻʊʋè, 2011 

Éʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ, 2011 
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ʏɸʉʊʔ 1 

ʉɽʂʎʀʗ 1. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʈɸɿʈɸɹʆʊʂɽ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

 

 

ɻɽʆʄɽʊʈʀʏɽʉʂɸʗ ʀʅʊɽʈʇʈɽʊɸʎʀʗ ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɺʈɽʄɽʅʅʓʍ 

ʉʀɻʅɸʃʆɺ ʇʈʀ ɸʅɸʃʀɿɽ ʕʅɽʈɻʆʉɽʊʀ  

ɸ.ɹ. ʇʫʪʠʣʠʥ, ɼ.ɺ. ɾʤʘʪʦʚ 

ʄʦʩʢʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʪʢʨʳʪʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʄʦʩʢʚʘ 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʨʠʤʝʨ ʬʠʟʠʯʝʩʢʠʭ ʩʠ-

ʩʪʝʤ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʝʜʠ-

ʥʠʮʘʭ, ʥʦ ʷʚʣʷʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝʤ ʦʜʥʦʛʦ ʢʦʥʪʠʥʫʫʤʘ. 

ʄʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʫʢʪʫʨʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʙʲ-

ʝʢʪʝ ʚ ʪʨʸʭ ʨʘʟʥʳʭ ʚʠʜʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʤ 

ʢʦʥʪʠʥʫʫʤʝ, ʢʦʪʦʨʳʝ ʧʦʜʜʘʶʪʩʷ ʨʝʛʠʩʪʨʘʮʠʝʡ ʠ ʩʦʩʪʘʚʣʷʶʪ ʪʨʠʘʜʫ (ʨʠʩʫ-

ʥʦʢ 1). 

ʉʠʛʥʘʣ Qt ʦʪʦʙʨʘʞʘʝʪ ʤʝʪʨʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ Q ʧʦ ʢʦʦʨʜʠʥʘʪʝ t. ʕʪʦ 

ʦʜʥʦʤʝʨʥʳʡ ʩʢʘʣʷʨʥʳʡ ʩʠʛʥʘʣ. 

ʌʠʟʠʯʝʩʢʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ, ʧʘ-

ʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʚʝʣʠʯʠʥ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʠ ʤʦ-

ʛʫʪ ʠʤʝʪʴ ʬʫʥʢʮʠʦʥʘʣʥɹʫʶ ʠʣʠ ʥʝʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʨʝʤʝʥʠ i(t) ʠ 

u(t). ʌʘʢʪʠʯʝʩʢʠ, ʵʪʠʭ ʚʝʣʠʯʠʥ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʝʰʝʥʠʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 

ʟʘʜʘʯ ʠʟʤʝʨʝʥʠʷ, ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʩʠʛʥʘʣ QS ʷʚʣʷʝʪʩʷ ʩʢʘʣʷʨʥʦʡ ʚʝʣʠʯʠʥʦʡ ʠ ʥʝʩʝʪ ʚ 

ʩʝʙʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʵʥʝʨʛʠʠ ʠ ʥʝʠʟʙʝʞʥʦ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʤʝʭʦʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʪʝʨʝ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʩʠʛʥʘʣ QS ʥʝʩʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʬʦʨʤʝ ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʧʨʠ ʧʝʨʝʜʘʯʝ ʟʘʨʷʜʘ, ʫʩʣʦʚʥʦ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ. ʉʠʛʥʘʣ QS ï ʵʪʦ ʩʠʛʥʘʣ, ʧʦʢʘʟʳʚʘʶʱʠʡ ʬʦʨʤʫ, ʦʙʨʘʟʦʚʘʥʥʫʶ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʟʘʨʷʜʘʤʠ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʚʝʢʪʦʨʦʤ ʚ 

ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ x, y, z. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ, ʩʠʛʥʘʣ QSt ʧʨʝʜʩʪʘʚʣʝʥ 

ʢʘʢ ʩʚʷʟʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʝʭʤʝʨʥʦʛʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ x, y, z ʠ ʚʨʝʤʝʥʠ t. ʉʠʛʥʘʣ QSt ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʪʠʚʥʳʤ, ʚ ʜʘʥ-

ʥʦʤ ʩʣʫʯʘʝ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʦʚ. 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʬʠ-

ʟʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʜʣʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʬʠʟʠʯʝʩʢʠʭ ʩʨʝʜ. ʆʩʥʦ-
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ʚʳʚʘʷʩʴ ʥʘ ʨʝʘʣʴʥʦ ʩʫɦ ʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʦʜʠʤʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʪʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʭʝʤʳ ʚʭʦʜ-ʚʳʭʦʜ: 

- ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ Ÿ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ; 

- ʘʢʫʩʪʠʯʝʩʢʦʝ ʧʦʣʝ Ÿ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ; 

- ʪʝʧʣʦʚʦʝ ʧʦʣʝ Ÿ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. 

ʆʙʱʠʤ ʜʣʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ [1]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʘʩʩʤʦʪʨʠʤ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʠʤʝʨʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ ʠ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɺʳʩʦʢʘʷ ʦʩʥʘʱʝʥʥʦʩʪʴ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʵʣʝʢ-

ʪʨʦʵʥʝʨʛʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʠ ʦʬʠʩʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʪʝʭʥʠʢʦʡ, ʵʥʝʨʛʦʩʙʝʨʝ-

ʛʘʶʱʠʤʠ ʣʘʤʧʘʤʠ, ʜʨʫʛʠʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʩ 

ʠʤʧʫʣʴʩʥʳʤʠ ʙʣʦʢʘʤʠ ʧʠʪʘʥʠʷ ʧʨʠʚʝʣʘ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʚʦʟʨʘʩʪʘʥʠʶ 

ʫʨʦʚʥʷ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʦʢʦʚ ʚ ʩʝʪʷʭ 0,4ʢɺ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʤʥʦʛʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʧʨʠʝʤʥʠʢʠ (ʦʨʛʪʝʭʥʠʢʘ, ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥ-

ʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʤʳʣhʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ) ʠ ʩʯʝʪʯʠʢʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʜʦʩʪʘʪʦʯʥʦ ʪʨʝʙʦʚʘʪʝʣʴʥʳ ʢ ʝʸ ʢʘʯʝʩʪʚʫ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʤʦʤʫ ɻʆʉʊ 13109-

97 [5]. ʂʨʦʤʝ ʪʦʛʦ, ʠʩʢʘʞʝʥʠʝ ʩʠʥʫʩʦʠʜʘʣʴʥʦʩʪʠ ʠ ʩʠʤʤʝʪʨʠʠ ʪʦʢʦʚ ʠ 

ʥʘʧʨʷʞʝʥʠʡ, ʧʨʠʚʦʜʠʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʧʦʪʝʨʷʤ ʤʦʱʥʦʩʪʠ ʚ ʣʠʥʠʷʭ, 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘʭ, ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥʘʭ ʠ ʙʘʪʘʨʝʷʭ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʘ 

ʪʘʢʞʝ ʚʥʦʩʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʩʯʝʪʯʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ 

ʜʨʫʛʠʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ-ʵʥʝʨʛʝʪʠʢ 
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ʈʠʩʫʥʦʢ 1 - ʊʨʠʘʜʘ ʩʠʛʥʘʣʦʚ ʵʥʝʨʛʦʩʝʪʠ 

Qtï ʚʨʝʤʝʥʥʦʡ ʩʠʛʥʘʣ; 

QS ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʩʠʛʥʘʣ; 

QSt ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʩʠʛʥʘʣ; 

KUï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʧʦ ʥʘʧʨʷʞʝʥʠʶ; 

KI ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʧʦ ʪʦʢʫ; 

KP ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ. 
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ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʠʯʠʥʘʭ ʠʩʢʘʞʝʥʠʷ ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʠ ʪʦʢʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ ʧʦ ʧʨʝʦʜʦʣʝʥʠʶ ʥʠʟʢʦʛʦ ʢʘʯʝʩʪʚʘ ʵʣʝʢʪʨʦʵʥʝʨ-

ʛʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ 

ʥʘʛʣʷʜʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʷ ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʪʦʢʘ ʧʨʠ ʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʚʦʟʤʫʱʝʥʠʡ. 

ʉ ʢʦʥʮʘ 1990-ʭ ʛʦʜʦʚ ʜʦʩʪʘʪʦʯʥʦ ʨʝʟʢʦ ʚʦʟʨʦʩʣʘ ʜʦʣʷ ʥʝʣʠʥʝʡʥʳʭ 

ʵʣʝʢʪʨʦʧʦʪʨʝʙʠʪʝʣʝʡ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʵʪʦ ʧʝʨʩʦʥʘʣʴʥʳʝ ʢʦʤʧʴʶʪʝʨʳ ʠ 

ʬʘʡʣ-ʩʝʨʚʝʨʳ, ʤʦʥʠʪʦʨʳ, ʣʘʟʝʨʥʳʝ ʧʨʠʥʪʝʨʳ, ʙʣʦʢʠ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ ʧʠ-

ʪʘʥʠʷ ʠ ʧʨʦʯʝʝ ʦʬʠʩʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; ʛʘʟʦʨʘʟʨʷʜʥʳʝ ʣʘʤʧʳ ʠ ʜʨʫʛʠʝ ʥʝ-

ʣʠʥʝʡʥʳʝ ʵʣʝʢʪʨʦʧʦʪʨʝʙʠʪʝʣʠ. ɼʣʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʦʡ 

ʪʝʭʥʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʪʨʦʝʥʥʳʝ ʠʤʧʫʣʴʩʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ (ʨʠʩʫ-

ʥʦʢ 2), ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʥʝʣʠʥʝʡʥʳʝ ʥʘʛʨʫʟʢʠ, ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʪʦ-

ʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ [2]. 
 

 

ʈʠʩʫʥʦʢ 2 - ʉʭʝʤʘ ʚʩʪʨʦʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ 

ʊʦʢ, ʧʦʪʨʝʙʣʷʝʤʳʡ ʪʘʢʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʠʤʝʝʪ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʡ ʠʤ-

ʧʫʣʴʩʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʵʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʩʭʝʤʥʳʤʠ ʦʩʦʙʝʥʥʦ-

ʩʪʷʤʠ ʠʤʧʫʣʴʩʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʥʘʣʠʯʠʝʤ ʩʝʪʝʚʦʛʦ ʚʳ-

ʧʨʤ̫ʠʪʝʣʷ (ʜʠʦʜʥʦʛʦ ʤʦʩʪʘ) ʠ ʩʛʣʘʞʠʚʘʶʱʝʛʦ ʝʤʢʦʩʪʥʦʛʦ ʬʠʣʴʪʨʘ. ʊʘʢ ʞʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʚʠʞʥʦʩʪʠ ʟʘʨʷʜʘ ʚʨʝʤʝʥʥʦʡ ʩʠʛʥʘʣ ʥʝʠʟʙʝʞʥʦ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʧʦʤʝʭʦʡ. ʇʦʵʪʦʤʫ ʥʠ ʦʜʠʥ ʬʠʣʴʪʨ, ʧʦʩʪʨʦʝʥʥʳʡ ʥʘ R, L, C ʵʣʝʤʝʥ-

ʪʘʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʤʦʞʝʪ ʦʧʪʠʤʘʣʴʥʦ ʥʘʩʪʨʦʠʪʴʩʷ ʥʘ ʧʦʪʦʢ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʪ.ʢ. ʦʥʘ ʝʤʫ ʧʨʦʩʪʦ ʥʝʠʟʚʝʩʪʥʘ [3]. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʨʠʚʘʷ ʪʦʢʘ, ʧʦʪʨʝʙʣʷʝʤʦʛʦ ʣʶʤʠʥʝʩʮʝʥʪ-

ʥʦʡ ʣʘʤʧʦʡ ʤʦʱʥʦʩʪʴʶ 20 ɺʪ, ʨʘʟʣʦʞʝʥʘ ʚ ʛʘʨʤʦʥʠʯʝʩʢʠʡ ʨʷʜ. ʍʦʨʦʰʦ 

ʚʠʜʥʦ, ʯʪʦ ʪʨʝʪʴʷ ʛʘʨʤʦʥʠʢʘ ʩʦʩʪʘʚʣʷʝʪ 80% ʦʪ ʚʝʣʠʯʠʥʳ ʦʩʥʦʚʥʦʡ ʛʘʨʤʦ-

ʥʠʢʠ ʯʘʩʪʦʪʦʡ 50 ɻʮ. 
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ʈʠʩʫʥʦʢ 3 - ʌʦʨʤʘ ʪʦʢʘ ʣʶʤʠʥʝʩʮʝʥʪʥʦʡ ʣʘʤʧʳ 

ɼʣʷ ʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʝʦʙʭʦʜʠʤʘ ʢʦʤʧʣʝʢʩʥʘʷ ʢʦʥʪʨʦʣʴʥʦ-

ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴ, ʠ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʦʤʝʭʠ ʠ ʠʩʢʘʞʝʥʠʷ ʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʠ. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʠʟʤʝʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ 

ʵʥʝʨʛʦʩʝʪʠ. ʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʨʘʟʨʘʙʦʪʘʥʦ ʚ ʩʨʝʜʝ ʛʨʘ-

ʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW (Laboratory Virtual Instrumentation 

Engineering Workbench). ʉʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʥʘʙʣʶʜʘʪʴ ʦʪʢʣʦʥʝʥʠʷ ʯʘʩʪʦ-

ʪʳ, ʘ ʪʘʢʞʝ ʜʝʪʝʢʪʠʨʦʚʘʪʴ ʠʩʢʘʞʝʥʠʷ ʠ ʧʠʢʦʚʳʝ ʚʳʙʨʦʩʳ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ.  

ʈʘʟʨʘʙʦʪʘʥ ʧʨʦʪʦʪʠʧ ʫʩʪʨʦʡʩʪʚʘ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʣʫʞʠʪ ʜʣʷ 

ʧʨʠʚʝʜʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʷʝʤʳʭ ʥʘʧʨʷʞʝʥʠʡ ʢ ʚʭʦʜʥʦʤʫ ʜʠʘʧʘʟʦʥʫ 

ʥʘʧʨʷʞʝʥʠʡ ʫʩʪʨʦʡʩʪʚʘ ʩʙʦʨʘ ʜʘʥʥʳʭ (Ñ 10 ɺ) ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʛʘʣʴʚʘʥʠʯʝ-

ʩʢʦʡ ʨʘʟʚʷʟʢʠ ʦʪ ʥʘʧʨʷʞʝʥʠʷ ʩʝʪʠ (ʟʘʱʠʪʫ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ ʜʘʥʥʳʭ ʠ 

ʢʦʤʧʴʶʪʝʨʘ ʦʪ ʚʳʙʨʦʩʦʚ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ). ʋʩʪʨʦʡʩʪʚʘ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʥʠʞʘʶʱʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʠ ʜʝʣʠʪʝʣʴ ʥʘʧʨʷʞʝʥʠʷ. 

ɼʣʷ ʙʝʩʢʦʥʪʘʢʪʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ ʧʨʠʤʝʥʝʥʳ ʪʦʢʦʚʳʝ ʢʣʝʱʠ-

ʘʜʘʧʪʝʨ ɸʊɸ-2504 ʩ ʜʘʪʯʠʢʦʤ ʥʘ ʵʬʬʝʢʪʝ ʍʦʣʣʘ. ʊʦʢʦʚʳʝ ʢʣʝʱʠ ʠʤʝʶʪ 

ʪʨʠ ʜʠʘʧʘʟʦʥʘ ʠʟʤʝʨʝʥʠʷ (4 ɸ, 40 ɸ ʠ 200 ɸ), ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ ʦʪ 1 ʜʦ 100 

ʤɺ ʥʘ 1 ɸ, ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ 40 ɻʮ ï 1 ʢɻʮ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʭ ʩʦʙʳʪʠʡ ʦʪʦʙʨʘ-

ʞʘʝʪʩʷ ʥʘ ʣʠʮʝʚʦʡ ʧʘʥʝʣʠ ʚʠʨʪʫʘʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʘʢ ʜʝʡ-

ʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʪʦʢʘ ʠ ʥʘʧʨʷ-

ʞʝʥʠʷ, ʬʦʨʤʘ ʚʭʦʜʥʳʭ ʩʠʛʥʘʣʦʚ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ, ʘ ʪʘʢʞʝ ʠʭ ʩʧʝʢʪʨʳ. 

ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʢʦʥʪʨʦʣʷ ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʠʪʘ-

ʥʠʷ ʠʟʤʝʨʷʝʪ ʠ ʦʪʦʙʨʘʞʘʝʪ ʧʘʨʘʤʝʪʨʳ, ʬʦʨʤʫ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʧʦ ʢʘʞ-

ʜʦʡ ʬʘʟʝ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ʂʦʤʧʣʝʢʩ ʦʪʩʣʝʞʠʚʘʝʪ ʠʩʢʘʞʝʥʠʷ ʦʩʮʠʣʣʦʛʨʘʤʤʳ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʯʘʩʪʦʪʳ. ɻʘʨʤʦʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟ, ʘʥʘʣʠʟ ʬʘʟʦ-

ʚʳʭ ʩʜʚʠʛʦʚ ʠ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʳʝ ʩʯʝʪʥʳʝ 

ʪʘʙʣʠʮʳ ʬʦʨʤʘʪʘ .xls.  
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ʇʨʠ ʘʥʘʣʠʟʝ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʦʛʨʘʤʤʘ ʨʘʩʩʯʠʪʳʚʘʝʪ ʠ 

ʚʳʚʦʜʠʪ ʨʝʘʣʴʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ, ʘʢʪʠʚʥʫʶ, ʧʦʣʥʫʶ ʠ ʨʝʘʢʪʠʚ-

ʥʫʶ ʤʦʱʥʦʩʪʴ ʧʦ ʢʘʞʜʦʡ ʬʘʟʝ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. 

ʆʩʥʦʚʦʡ ʨʘʟʨʘʙʦʪʢʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʥʘʣʠʟʘ ʵʥʝʨ-

ʛʦʩʝʪʠ ʷʚʣʝ̫ʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʤʦʜʝʣʠ ʩʥʷʪʠʷ ʩʠʛʥʘʣʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʭ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʩʠʛʥʘʣʦʚ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʘ ʚ 

ʪʝʦʨʠʠ ʩʚʟ̫ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʩʠʛʥʘʣ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʢʘʢ ʬʫʥʢʮʠʷ ʚʨʝʤʝʥʠ f(t). 

ɸʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʚʠʨʪʫʘʣʴʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʧʨʠʙʦʨʘ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ ʩʨʝʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

LabVIEW (ʨʠʩʫʥʦʢ 4) ʩʦʧʨʷʞʝʥ ʩ ʧʣʘʪʦʡ ʩʙʦʨʘ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ National 

Instruments USB-6009 ʯʝʨʝʟ ʤʦʜʫʣʴ ʩʦʛʣʘʩʦʚʘʥʠʷ DAQ (Data Acquisition). 

 

 

ʈʠʩʫʥʦʢ 4 - ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʧʨʦʛʨʘʤʤʳ ʠʟʤʝʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʘʨʘʤʝʪʨʦʚ ʵʣʝʢʪʨʦʩʝʪʠ 

ɻʠʙʢʦʩʪʴ ʠ ʨʘʩʰʠʨʷʝʤʦʩʪʴ ʧʨʦʛʨʘʤʤʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ʠ ʝʛʦ ʤʥʦʛʦ ʤʦ-

ʜʫʣʴʥʦʩʪʴ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʩʪʴ ʩʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʠ ʘʥʘʣʠʟʝ ʵʥʝʨʛʦʩʝʪʠ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʤʧʣʝʢʩʘ: 

- ʀʟʤʝʨʝʥʠʝ ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʠʣʳ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ. 

- ʀʟʤʝʨʝʥʠʝ ʘʢʪʠʚʥʦʡ, ʨʝʘʢʪʠʚʥʦʡ ʠ ʧʦʣʥʦʡ ʤʦʱʥʦʩʪʠ ʥʝʣʠʥʝʡʥʦʡ 
ʥʘʛʨʫʟʢʠ. ɺ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʢʦʤʧʣʝʢʩʘ ʚʩʪʨʦʝʥ ʩʯʝʪʯʠʢ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʠʠ. 
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- ʀʟʤʝʨʝʥʠʝ ʯʘʩʪʦʪʳ ʦʩʥʦʚʥʦʡ ʛʘʨʤʦʥʠʢʠ ʩʝʪʝʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

- ʀʟʤʝʨʝʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʥʘʧʨʷʞʝʥʠʝʤ, ʪʦʢʦʤ ʠ ʪʦʢʦʤ, 

ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʪʦʢʦʤ ʚ ʢʘʞʜʦʡ ʬʘʟʝ. ʇʦʩʪʨʦʝʥʠʝ ʚʝʢʪʦʨʥʳʭ ʜʠʘʛʨʘʤʤ. 

- ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ. 

- ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʝʣʠʥʝʡʥʳʭ ʠʩʢʘʞʝʥʠʡ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʠ 

ʪʦʢʫ. 

- ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ, ʢʘʢ ʚ 

ʦʜʥʦʬʘʟʥʦʡ, ʪʘʢ ʠ ʪʨʝʭʬʘʟʥʦʡ ʩʝʪʠ 220/380 ɺ. 

- ɼʦʩʪʘʪʦʯʥʘʷ ʯʘʩʪʦʪʘ ʜʠʩʢʨʝʪʠʟʘʮʠʠ ʠʟʤʝʨʷʝʤʳʭ ʩʠʛʥʘʣʦʚ, ʧʦʟʚʦʣʷʶ-

ʱʘʷ ʬʠʢʩʠʨʦʚʘʪʴ ʛʘʨʤʦʥʠʯʝʩʢʠʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʦʢʦʚ ʠ ʥʘʧʨʷʞʝʥʠʡ ʚ ʠʥ-

ʪʝʨʚʘʣʝ ʦʪ 1-ʡ ʜʦ 50-ʡ ʛʘʨʤʦʥʠʢʠ. 

- ʇʨʦʩʪʦʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʝʜʫʶʱʝʡ ʤʦʜʠʬʠʢʘʮʠʠ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʝʥʜʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʣʦʞʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘ-

ʙʦʪʢʠ ʩʠʛʥʘʣʦʚ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ. 

- ʈʝʛʠʩʪʨʘʮʠʷ ʧʦʣʫʯʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʵʣʝʢʪʨʦʥʥʳʝ ʩʯʝʪʥʳʝ ʪʘʙʣʠʮʳ 

ʬʦʨʤʘʪʘ .xls 

ʇʦʩʪʨʦʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʩʠʛʥʘʣʦʚ, ʛʜʝ 

ʚʨʝʤʝʥʥʦʡ ʧʘʨʘʤʝʪʨ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ 

ʬʦʨʤʦʡ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʩʘʤʦʡ ʧʨʦʩʪʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʦʡ 

ï ʩʬʝʨʦʡ [3]. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʳʙʦʨ ʬʦʨʤʳ ʬʠʛʫʨʳ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʝ-

ʢʦʪʦʨʳʡ ʦʧʪʠʤʫʤ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʩʙʦʨʘ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. ʉʠʛʥʘʣʳ, ʩʥʷʪʳʝ ʩ ʧʝʨʚʠʯʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. ʊʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘ-

ʤʠ ʧʨʠ ʘʥʘʣʠʟʝ ʵʥʝʨʛʦʩʠʩʪʝʤʳ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʩʠʤʤʝʪʨʠʠ 

ʧʦ ʥʘʧʨʷʞʝʥʠʶ KU ʠ ʪʦʢʫ KI, ʘ ʪʘʢʞʝ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ Kʨ. 

ɿʘ ʦʩʥʦʚʫ ʚʦʟʴʤʝʤ ʪʨʝʭʤʝʨʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʤʦʜʝʣʴ ʩʬʝʨʳ ʝʜʠ-

ʥʠʯʥʦʛʦ ʨʘʜʠʫʩʘ R ʚ ʪʦʯʢʝ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ (x0, y0, z0), ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

ʋʨʘʚʥʝʥʠʝ ʩʬʝʨʳ ʚ ʪʨʝʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ: 

, 

 (1) 

ʛʜʝ (x0, y0, z0) ï ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʩʬʝʨʳ; R ï ʝʝ ʨʘʜʠʫʩ. 

ʇʦʩʪʨʦʠʤ ʩʬʝʨʫ ʯʝʨʝʟ ʝʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ, ʢʦʪʦʨʦʝ ʚʳ-

ʨʘʞʝʥʦ ʚ ʚʠʜʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ: 

 

 

 (2) 

ʛʜʝ ʠ . 
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ʈʠʩʫʥʦʢ 5 - ʊʨʝʭʤʝʨʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʨʠʘʜʳ ʧʘʨʘʤʝʪʨʦʚ 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʨʠʘʜʳ ʚʝ-

ʣʠʯʠʥ KU, KI, Kpʦʪ ʘʙʩʦʣʶʪʥʦʛʦ ʦʧʪʠʤʫʤʘ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ ʨʘʩ-

ʩʯʠʪʘʪʴ ʦʙʲʝʤ ʪʝʣʘ ʚʨʘʱʝʥʠʷ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʆʧʨʝʜʝʣʠʤ  ʚ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ: 

 

 

 
ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩʬʝʨʳ ʩ ʨʘʜʠʫʩʦʤ R ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʦʨʤʫʣʦʡ V=4/3́ R
3
. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ x, y, z,ʦʥʘ ʧʨʝʜʩʪʘʚ-

ʣʝʥʘ ʥʘ ʨʠʩ . 5. ʀʤʝʝʤ ʪʨʠʘʜʫ ʚʝʣʠʯʠʥ: ,́ R, 
3
. ʇʝʨʚʳʡ ʧʘʨʘʤʝʪʨ ˊ (ʩ ʧʦʩʪʦ-

ʷʥʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 4/3) ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʮʝʥʜʝʥʪʥʳʤ ʯʠʩʣʦʤ ʠ ʦʪʦʙʨʘ-

ʞʘʝʪ ʢʦʥʪʠʥʫʫʤ, ʚʪʦʨʦʡ ï ʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ R ʠ ʪʨʝʪʠʡ ï 3 ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʵʣʝʤʝʥʪʘʨʥʫʶ ʦʧʝʨʘʮʠʶ ʫʤʥʦʞʝʥʠʷ, ʪ.ʝ. ʚʦʟʚʝʜʝʥʠʝ ʚ ʢʫʙ. 

ʉʬʝʨʘ ʚ ʷʚʥʦʤ ʚʠʜʝ ʦʪʦʙʨʘʞʘʝʪ ʧʨʦʮʝʩʩʳ ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ, ʝʩʣʠ ʫʯʠ-

ʪʳʚʘʪʴ ʚʨʝʤʝʥʥʦʡ ʧʘʨʘʤʝʪʨ t. ɺʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʣʝʛʢʦ ʚʧʠʩʳʚʘʝʪʩʷ ʠ ʪʨʠʘʜ-

ʥʳʡ ʧʦʜʭʦʜ ʧʨʠ ʦʮʝʥʢʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʩʠʛʥʘʣʦʚ. ɽʩʣʠ ʚʳ-

ʙʨʘʪʴ ʥʘ ʩʬʝʨʝ ʣʶʙʳʝ ʪʨʠ ʪʦʯʢʠ ʠ ʩʦʝʜʠʥʠʪʴ ʠʭ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ, ʪ.ʝ. 

ʦʩʫʱʝʩʪʚʠʪʴ ʪʨʠʘʛʫʣʷʮʠʶ, ʪʦ ʧʦʣʫʯʠʤ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʪʨʠʘʜ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʢʦʥʪʠʥʫʫʤʘ [3]. 

ʀʪʦʛʦʤ ʨʘʟʨʘʙʦʪʢʠ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʘʥʘʣʠʟʘ ʵʥʝʨ-

ʛʦʩʝʪʠ ʷʚʣʷʝʪʩʷ ʩʥʷʪʠʷ ʩʠʛʥʘʣʦʚ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʭ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘ-

ʨʘʤʝʪʨʳ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ 

ʤʦʜʝʣʠ. ɺ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ LabVIEW 

ʨʘʟʨʘʙʦʪʘʥʘ ʙʣʦʢ-ʜʠʘʛʨʘʤʤʘ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 
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ʩʬʝʨʳ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʩʬʝʨʳ ʦʪ ʚʨʝʤʝʥʠf (KU, KI, Kp, t). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʨʘʟʥʠʮʘ 

ʥʘʡʜʝʥʥʳʭ ʦʙʲʝʤʦʚ V1 ʠ V2 çʵʥʝʨʛʝʪʠʯʝʩʢʠʭè ʩʬʝʨ ʝʩʪʴ ʦʪʢʣʦʥʝʥʠʝ ʪʨʝʭ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ KU, KI, Kp ʦʪ ʟʘʜʘʥʥʳʭ (ʵʪʘʣʦʥʥʳʭ) ʧʘʨʘʤʝʪʨʦʚ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʨʝʤʝʥʥʦʡ ʤʦʜʝʣʠ ʜʣʷ ʘʧʧʘʨʘʪʥʦ-

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʟʤʝʨʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ. ʕʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʯʪʦʙʳ ʯʝʪʢʦ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ, ʘ ʟʘʪʝʤ ʩʬʦʨʤʠʨʦʚʘʪʴ ʥʝʦʙʭʦ-

ʜʠʤʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʢʦʤʧʝʥʩʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʵʥʝʨʛʦʩʝʪʠ ʧʨʠ ʨʘʙʦʪʝ 

ʥʘ ʨʝʘʣʴʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʢʦʤʧʣʝʢʩʝ ʠʣʠ ʦʙʲʝʢʪʝ. ʈʝʢʦʤʝʥʜʘʮʠʠ ʤʦʛʫʪ 

ʥʦʩʠʪʴ ʢʘʢ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ. ʅʘʧʨʠʤʝʨ, 

ʚʳʙʦʨ ʪʠʧʘ ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ: ʙʘʪʘʨʝʷ ʢʦʥʜʝʥʩʘʪʦʨʦʚ, ʩʠʥ-

ʭʨʦʥʥʳʝ ʠ ʘʩʠʥʭʨʦʥʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʵʣʝʢʪʨʦʥʥʘʷ ʢʦʨʨʝʢʮʠʷ ʥʘ ʦʩʥʦʚʝ IGBT 

ʪʨʘʥʟʠʩʪʦʨʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʩʪʘʪʴʝ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʠ 

ʧʨʠʤʝʥʠʤ ʢʘʢ ʢ ʣʠʥʝʡʥʳʤ, ʪʘʢ ʠ ʥʝʣʠʥʝʡʥʳʤ ʩʠʩʪʝʤʘʤ [4]. 
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ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝ-

ʯʝʥʠʝ, ʧʨʠʚʦʜʷʪʩʷ ʢʨʘʪʢʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʦ ʩʝʪʷʭ ʘʢʪʠʚʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, ʦʧʠʩʳʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ, ʫʢʘʟʳʚʘʝʪʩʷ ʩʨʝʜʘ ʨʘʟ-

ʨʘʙʦʪʢʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝ-

ʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʣʴʥʳʭ, 

ʧʦ-ʨʘʟʥʦʤʫ ʦʧʠʩʳʚʘʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʩʠʩʪʝʤ, ʠ, ʩʦʦʪʚʝʪ-

ʩʪʚʝʥʥʦ, ʨʘʟʥʦʦʙʨʘʟʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ ʙʳʩʪʨʦ 

ʧʦʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʠ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪʳ. ʆʜʥʘʢʦ, ʚ ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ, ʢʦ-

ʛʜʘ ʧʦʩʪʘʚʣʝʥʥʘʷ ʟʘʜʘʯʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ñʩʣʠʷʥʠʝò ʧʘʩʩʠʚʥʦʡ ʠ ʘʢʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

http://www.computerra.ru/offline/2002/472/22266/
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ʧʨʦʜʫʢʪʝ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

ʩʝʪʝʡ ʘʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ [1]. 

ʉʝʪʠ ʘʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ (ɸʈ-ʩʝʪʠ) ʠʩʧʦʣʴʟʫʶʪ ʪʦʪ ʞʝ ʩʧʦʩʦʙ ʩʦʭʨʘ-

ʥʝʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʯʪʦ ʠ ʩʝʪʠ ʇʝʪʨʠ ï ʢʦʥʝʯʥʦʝ ʤʫʣʴ-

ʪʠʤʥʦʞʝʩʪʚʦ ʢʘʢ ʭʨʘʥʠʣʠʱʝ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʨʢʘ ʥʘʣʠʯʠʷ ʚ ʥʝʤ ʜʘʥʥʦʛʦ 

ʢʦʥʝʯʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ ʢʘʢ ʫʩʣʦʚʠʝ ʟʘʧʫʩʢʘ ʜʝʡʩʪʚʠʷ. ɸʈ-ʩʝʪʠ ʦʙʣʘʜʘ-

ʶʪ ʪʦʡ ʞʝ ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ, ʯʪʦ ʠ ʦʙʳʢʥʦʚʝʥʥʳʝ ʩʝʪʠ ʇʝʪʨʠ. 

ʆʩʥʦʚʥʦʝ ʨʘʟʣʠʯʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʦʟʠʮʠʠ ʠ ʧʝʨʝʭʦʜʳ ɸʈ-ʩʝʪʠ 

ʷʚʣʷʶʪʩʷ ʨʘʚʥʦʧʨʘʚʥʳʤʠ ʫʟʣʘʤʠ. ʆʪʩʶʜʘ ʚʚʦʜʷʪʩʷ ʧʦʥʷʪʠʷ: ʧʨʦʠʟʚʦʜʷ-

ʱʠʡ, ʧʨʦʠʟʚʦʜʠʤʳʡ,  ʧʦʪʨʝʙʣʷʶʱʠʡ ʠ ʧʦʪʨʝʙʣʷʝʤʳʡ ʨʝʩʫʨʩ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ ʣʶʙʦʛʦ ʪʠʧʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʨʘʙʘ-

ʪʳʚʘʥʠʷ ʨʝʩʫʨʩʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʜʨʫʛʠʭ ʚʝʨʰʠʥʘʭ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ 

ʩʚʷʟʠ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʚʚʦʜʠʪʩʷ ʜʚʘ ʪʠʧʘ ʜʫʛ ï ʧʨʦʠʟʚʦʜʷʱʠʝ ʠ ʧʦʪʨʝʙ-

ʣʷʶʱʠʝ. 

ɸʥʘʣʠʟ ʩʝʪʝʡ ʘʢʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʚʘʞʥʫʶ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʩʪʨʫʢʪʫʨʝ ʠ ʜʠʥʘʤʠʯʝʩʢʦʤ ʧʦʚʝʜʝʥʠʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʧʦʣʝʟʥʘ ʜʣʷ ʦʮʝʥʢʠ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʠ ʚʳ-

ʨʘʙʦʪʢʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʝʸ ʫʩʦʚʝʨh ʝʥʩʪʚʦʚʘʥʠʶ ʠ ʠʟʤʝʥʝʥʠʶ.  

ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘ-

ʣʠʟ ɸʈ-ʩʝʪʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʠ ʝʸ ʩʚʦʡʩʪʚ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝ-

ʚʘ ʤʘʨʢʠʨʦʚʦʢ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʠʥʪʝʨʬʝʡʩʘ, ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ Qt ï ʢʨʦʩʩ-

ʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ C++. ʇʨʦʛʨʘʤʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʤʦʜʫʣʝʡ: 

ʛʣʘʚʥʦʛʦ ʤʦʜʫʣʷ ʠ ʜʚʫʭ ʤʦʜʫʣʝʡ ʜʠʘʣʦʛʦʚʳʭ ʦʢʦʥ. ɻʣʘʚʥʳʡ ʤʦʜʫʣʴ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪ ʥʘʯʘʣʴʥʫʶ ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ, ʧʨʦʨʠʩʦʚʢʫ ʠ 

ʫʜʘʣʝʥʠʝ ʚʝʨʰʠʥ ʠ ʜʫʛ ɸʈ-ʩʝʪʠ. ʇʦʩʣʝ ʟʘʜʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʚʝʨʰʠʥ ʠ ʜʫʛ ʩʪʘʥʦʚʠʪʩʷ ʜʦʩʪʫʧʥʦʡ ʢʥʦʧʢʘ çʘʥʘʣʠʟ ʩʝʪʠè, ʥʘʞʘʪʠʝ ʥʘ 

ʢʦʪʦʨʫʶ ʚʳʟʳʚʘʝʪ ʬʫʥʢʮʠʶ, ʦʩʫʱʝʩʪʚʣʷʶʱʫʶ ʨʘʩʯʝʪ ʜʝʨʝʚʘ ʤʘʨʢʠʨʦ-

ʚʦʢ. ʈʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʤʘʪʨʠʮʘʤ ʧʨʦʠʟʚʦʜʷʱʠʭ ʠ ʧʦʪʨʝʙʣʷʶʱʠʭ 

ʜʫʛ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦ ʤʝʨʝ ʩʦʩʪʘʚʣʝʥʠʷ ʩʝʪʠ.  ʅʘ 

ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʨʝʢʫʨʩʠʚʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ ʤʘʨʢʠʨʦ-

ʚʦʢ. 

ʇʦʩʣʝ ʚʚʦʜʘ ʤʘʨʢʠʨʦʚʢʠ )(wM  ʠ ʝʝ ʧʨʦʚʝʨʦʢ ʚ ʙʣʦʢʘʭ 3, 4, 6 ʨʘʩʯʝʪ 

ʥʦʚʦʡ ʤʘʨʢʠʨʦʚʢʠ  )(' wM  ʚ ʙʣʦʢʝ 8 ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

VÍ"w  ),(),()()(' wwww vOvIMM +-= , ʛʜʝ I ï ʤʘʪʨʠʮʘ ʧʦʪʨʝʙʣʷʶʱʠʭ 

ʜʫʛ, 

 ʆ ï ʤʘʪʨʠʮʘ ʧʨʦʠʟʚʦʜʷʱʠʭ ʜʫʛ ʩʝʪʠ, v ï ʘʢʪʠʚʥʘʷ ʧʨʠ ʨʘʟʤʝʪʢʝ ʄ 

ʚʝʨʰʠʥʘ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʩʦʟʜʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʢʣʘʩʩʦʚ 

ʦʙʝ̡ʢʪʦʚ Qt, ʪʘʢʠʭ ʢʘʢ QPushButton, QLineEdit, QTextEdit, QLabel, 

QGraphicScene, QGraphicsView. QPushButton, QLineEdit, QTextEdit, QLa-

bel ʦʙʝɹʜʠʥʷʶʪʩʷ ʚ ʦʙʲʝʢʪ ʪʠʧʘ QList ʜʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ.  
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ʇʨʠ ʟʘʧʫʩʢʝ ʧʨʦʛʨʘʤʤʳ ʧʦʣʝ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʩʝʪʴ, ʧʫʩʪʦ 

ï ʚʩʝʤ ʢʥʦʧʢʘʤ ʚʝʨʰʠʥ ʚ ʢʦʥʩʪʨʫʢʪʦʨʝ ʢʣʘʩʩʘ ʛʣʘʚʥʦʡ ʬʦʨʤʳ ʧʨʠʩʚʘʠ-

ʚʘʝʪʩʷ ʩʚʦʡʩʪʚʦ ʥʝʚʠʜʠʤʦʩʪʠ. ʇʦ ʤʝʨʝ ʜʦʙʘʚʣʝʥʠʷ ʚʝʨʰʠʥ ʚ ʩʝʪʴ ʩʪʘʥʦ-

ʚʷʪʩʷ ʚʠʜʠʤʳʤʠ ʢʥʦʧʢʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ, ʚ ʢʦʪʦ-

ʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʟʘʥʦʩʠʪʩʷ ʥʘʯʘʣʴʥʘʷ ʤʘʨʢʠʨʦʚʢʘ. ʂʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʙʘʚʣʷʝʪ ʜʫʛʫ, ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʜʠʘʣʦʛʦʚʦʝ ʦʢʥʦ, ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʧʦʣʷ 

ʢʦʪʦʨʦʛʦ ʥʫʞʥʦ ʟʘʥʝʩʪʠ ʜʘʥʥʳʝ ʦ ʪʦʤ, ʠʟ ʢʘʢʦʡ ʚʝʨʰʠʥʳ ʚ ʢʘʢʫʶ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʣʠʥʠʶ. ʂʘʢ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʧʦʣʫʯʝʥʳ, ʚ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʫʶ ʷʯʝʡʢʫ ʤʘʪʨʠʮʳ ʜʫʛ ʜʦʙʘʚʣʷʝʪʩʷ ʝʜʠʥʠʮʘ ʠ ʟʘʧʫʩʢʘʝʪʩʷ ʬʫʥʢʮʠʷ 

ʧʨʦʨʠʩʦʚʢʠ, ʚʥʫʪʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʯʝʪ ʧʦ ʤʘʪʨʠʮʘʤ I ʠ O ʥʝʦʙ-

ʭʦʜʠʤʦʛʦ ʩʤʝʱʝʥʠʷ ʣʠʥʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ, ʝʩʣʠ ʦʥʠ ʩʫʱʝʩʪʚʫʶʪ, ʠ 

ʝʝ (ʜʦʙʘʚʣʷʝʤʦʡ ʜʫʛʠ) ʧʨʦʨʠʩʦʚʢʘ.  

ʇʨʦʨʠʩʦʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʛʨʘʬʠʯʝʩʢʦʡ ʩʮʝʥʝ QGraphicScene, ʘ 

ʦʙʲʝʢʪ QGraphicsView ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʝʸ ʦʪʦʙʨʘʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʮʝʥʘ 

ʥʝʚʠʜʠʤʘ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɽʩʣʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʜʫ-

ʛʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʷʯʝʡʢʘ ʤʘʪʨʠʮʳ ʫʤʝʥʴʰʘʝʪ ʩʚʦʝ ʟʥʘʯʝʥʠʝ ʥʘ ʝʜʠʥʠ-

ʮʫ ʠ ʚʳʟʳʚʘʝʪʩʷ ʬʫʥʢʮʠʷ ʦʯʠʩʪʢʠ, ʘ ʟʘʪʝʤ ʚʥʫʪʨʠ ʥʝʝ ʧʨʦʠʩʭʦʜʠʪ ʚʳʟʦʚ 

ʬʫʥʢʮʠʠ ʧʨʦʨʠʩʦʚʢʠ ʧʦ ʤʘʪʨʠʮʘʤ ʜʫʛ. ʇʨʠ ʟʘʛʨʫʟʢʝ ʩʝʪʠ ʠʟ ʬʘʡʣʘ ʩʨʘʙʘ-

ʪʳʚʘʝʪ ʪʘ ʞʝ ʬʫʥʢʮʠʷ ʦʯʠʩʪʢʠ ʠ ʧʨʦʨʠʩʦʚʢʠ. ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘ-

ʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʭʨʘʥʝʥʠʷ ʩʝʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʘʭ, ʟʘʛʨʫʟʢʠ ʩʦʟʜʘʥ-

ʥʦʡ ʨʘʥʝʝ ʩʝʪʠ, ʚʳʟʦʚʘ ʩʧʨʘʚʢʠ ʦ ʧʨʦʛʨʘʤʤʝ, ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʨʝʜʝ ʨʘʟʨʘ-

ʙʦʪʢʠ[2]. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʲʷʩʥʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳ ʠ ʚʢʣʶʯʘʶʪ ʤʥʦ-

ʞʝʩʪʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶɦ ʠʭ ʢʦʤʧʦʥʝʥʪ. ʂʘʞʜʘʷ ʢʦʤʧʦʥʝʥʪʘ ʪʘʢʞʝ ʤʦʞʝʪ 

ʙʳʪʴ ʦʯʝʥʴ ʩʣʦʞʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʜʨʫʛʠʤʠ ʢʦʤʧʦʥʝʥʪʘ-

ʤʠ ʩʠʩʪʝʤʳ. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʠʩʪʝʤ. ʕʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʩʠʩʪʝʤʳ, ʶʨʠʜʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʨʦʞʥʳʤ 

ʜʚʠʞʝʥʠʝʤ, ʭʠʤʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʩʦʩʪʦʷʪ ʠʟ ʤʥʦʛʠʭ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦ-

ʥʝʥʪ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʣʦʞʥʳʤ ʦʙʨʘʟʦʤ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʡ ʧʦʧʳʪʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠʥ-

ʩʪʨʫʤʝʥʪʘ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɻʣʘʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʧʨʦ-

ʛʨʘʤʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʫ ʥʝʝ ʥʝʪ ʘʥʘʣʦʛʦʚ, ʥʝʪ ʜʨʫʛʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʪʘʢʞʝ ʧʨʦʩʪʦ ʠ ʥʘʛʣʷʜʥʦ ʩʦʩʪʘʚʠʪʴ ʩʝʪʴ ʘʢ-

ʪʠʚʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʨʦʠʟʚʝʩʪʠ ʧʦʩʪʨʦʝʥʠʝ ʜʝʨʝʚʘ ʤʘʨʢʠʨʦʚʦʢ. 

ɺ ʟʘʚʝʨʰʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʤʦʞʝʪ 

ʙʳʪʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ ï ʤʦ-

ʛʫʪ ʙʳʪʴ ʜʦʙʘʚʣʝʥʳ ʬʫʥʢʮʠʠ ʧʦʰʘʛʦʚʦʛʦ ʘʥʘʣʠʟʘ ʩʝʪʠ, ʟʘʜʝʡʩʪʚʦʚʘʥʘ 

ʪʝʭʥʦʣʦʛʠʷ Drag-and-drop ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʠ ʜʦʧʦʣʥʝʥʠʷ ʥʝ 

ʤʝʥʷʶʪ ʦʩʥʦʚʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ ʤʘʨʢʠʨʦ-

ʚʦʢ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʝʛʦ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ. 
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ʇʝʨʝʭʦʜʠʤ ʢ ʘʥʘʣʠʟʫ 

ʩʣʝʜʫʁ ʝɦʡ ʚʝʨh ʠʥr .

ɺ ʪʝʢʫɦ ʝʡ ʚʝʨh ʠʥʝ

ʝʩʪɹ ʨʝʩʫʨʩ?

ʈʘʩʯʝʪ ʩʣʝʜʫʁ ʝɦʡ 

ʤʘʨʢʠʨʦʚʢʠ.

ʥʘʯʘʣʦ

ɺʚʦʜ ʪʝʢʫɦ ʝʡ 

ʤʘʨʢʠʨʦʚʢʠ.

ʊʝʢʫɦ ʘ̫ ʚʝʨh ʠʥʘ

ʚʥʦʩʠʪ ʠʟʤʝʥʝʥʠ̫ ʚ

ʩʝʪɹ?

ɻʣʫʙʠʥʘ ʨʝʢʫʨʩʠʠ 

ʤʝʥɹ ʝh 10?

1

2

3

4

5

7
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼʀʅɸʄʀʏɽʉʂʀʍ ʄɽʊʆɼʆɺ ɺɽʈʀʌʀʂɸʎʀʀ ʇʈʆɻʈɸʄʄ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ɾʋʈʅɸʃɸ ʉʆɹʓʊʀʁ 

ɸ.ɸ.ʉʦʣʦʚʴʸʚ 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çʃʕʊʀè 

This article deals with the problem of verification software. The author 

proposes to use the Process Mining algorithms to verify compliance with the 

actual behavior of the real software system and model of the system at the 

design stage. 

ʉʝʛʦʜʥʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʳʤ ʵʣʝʤʝʥʪʦʤ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʙʱʝʩʪʚʘ. ɹʝʟ ʥʠʭ ʥʝʚʦʟʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. ɺʤʝʩʪʝ ʩ ʨʦʩʪʦʤ ʟʥʘʯʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ ʚʦʟʨʘʩʪʘʝʪ ʠʭ ʩʣʦʞʥʦʩʪʴ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʯʠʩʣʘ ʦʰʠʙʦʢ. 

ʅʘʠʙʦʣʝʝ ʦʯʝʚʠʜʥʳʤ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʤʝʪʦʜʦʤ ʧʨʦʚʝʨʢʠ ʢʦʨ-

ʨʝʢʪʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʪʝʩʪʠʨʦʚʘʥʠʝ ï ʧʨʦʚʝʨʢʘ 

ʨʘʙʦʪʳ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʨʠ 

ʨʘʟʣʠʯʥʳʭ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ [1]. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ, ʘ ʣʠʰʴ ʪʦʣʴʢʦ ʜʦʢʘʟʘʪʴ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ. ʂʨʦʤʝ ʪʦ-

ʛʦ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʦʸʤʢʠʡ ʠ ʧʣʦʭʦ ʧʦʜʜʘʶʱʠʡʩʷ  ʘʚʪʦʤʘʪʠ-

ʟʘʮʠʠ ʧʨʦʮʝʩʩ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʚʦʠ ʥʝʜʦʩʪʘʪʢʠ, ʪʝʩʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪ-

ʩʷ ʩʘʤʳʤ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʤʝʪʦʜʦʤ ʧʨʦʚʝʨʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ɼʨʫʛʠʤ ʧʦʜʭʦʜʦʤ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʤʦʜʝ-

ʣʝʡ ï Model Checking. Model Checking ï ʬʦʨʤʘʣʴʥʘʷ ʧʨʦʚʝʨʢʘ ʪʦʛʦ, ʚʳ-

ʧʦʣʥʷʝʪʩʷ ʣʠ ʟʘʜʘʥʥʘʷ ʣʦʛʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʥʘ ʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ. ʉʪʨʫʢʪʫ-

ʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ, ʣʦʛʠʯʝʩʢʘʷ ʬʦʨ-

ʤʫʣʘ ʦʧʠʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʦʚʝʜʝʥʠʶ ʩʠʩʪʝʤʳ [1].  

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʟʘʪʨʘʪʠʪʴ ʟʥʘʯʠʪʝʣʴ-

ʥʳʝ ʫʩʠʣʠʷ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ.  

ʂ ʪʦʤʫ ʞʝ, ʧʦʩʪʨʦʠʪʴ ʪʘʢʠʝ ʤʦʜʝʣʠ ʠ ʧʨʦʚʝʩʪʠ ʠʭ ʘʥʘʣʠʟ ʤʦʛʫʪ ʪʦʣʴʢʦ 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʬʦʨʤʘʣʴʥʳʤ ʤʝʪʦʜʘʤ, ʢʦʪʦʨʳʭ ʥʝ ʪʘʢ ʤʥʦʛʦ, ʠ ʯʴʠ ʫʩʣʫʛʠ 

ʩʪʦʷʪ ʜʦʩʪʘʪʦʯʥʦ ʜʦʨʦʛʦ. ʇʦʩʪʨʦʝʥʠʝ ʬʦʨʤʘʣʴʥʳʭ ʤʦʜʝʣʝʡ ʥʝʣʴʟʷ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʪʴ, ʜʣʷ ʵʪʦʛʦ ʚʩʝʛʜʘ ʥʝʦʙʭʦʜʠʤ ʯʝʣʦʚʝʢ [2].  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʢ ʪʝʩʪʠʨʦʚʘʥʠʝ, ʪʘʢ ʠ Model Checking ʦʙʣʘʜʘʶʪ ʩʚʦ-

ʠʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʧʦʵʪʦʤʫ ʵʪʠʭ ʧʦʜʭʦʜʳ ʤʦʞʥʦ ʩʯʠ-

ʪʘʪʴ ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʶʱʠʤʠ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʠʩʪʝʤ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʦʙʘ ʤʝʪʦʜʘ [1]. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤ, ʦʩʥʦ-

ʚʘʥʥʳʡ ʥʘ ʧʨʦʚʝʨʢʝ ʩʚʦʡʩʪʚ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ 

ʠʟ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ, ʧʦʣʫʯʘʝʤʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚʝʨʠʬʠʮʠʨʫ-

ʝʤʦʡ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ ʩʫʜʠʪʴ ʦ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ ʥʝ 

ʪʦʣʴʢʦ ʟʘ ʩʯʸʪ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʠ ʦʞʠʜʘʝʤʳʭ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘ 
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ʥʝʢʦʪʦʨʦʤ ʪʝʩʪʦʚʦʤ ʥʘʙʦʨʝ, ʥʦ ʠ ʟʘ ʩʯʸʪ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ ʧʦʚʝʜʝʥʠʷ ʧʨʦ-

ʛʨʘʤʤʳ.  

ʊʘʢʦʡ ʤʝʪʦʜ ʚʝʨʠʬʠʢʘʮʠʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʤ, ʪʘʢ ʢʘʢ ʚ ʝʛʦ 

ʨʘʤʢʘʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʩʚʦʡʩʪʚ ʧʨʦʛʨʘʤʤʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʝʸ ʨʝʘʣʴʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤʘʭ, ʩʥʘʙʞʝʥʥʳʭ ʧʦʜʩʠʩʪʝʤʦʡ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ 

ʩʦʙʳʪʠʡ,  ʚʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʳʧʦʣʥʝʥʥʳʭ ʵʢʟʝʤʧʣʷʨʘʭ ʧʨʦʮʝʩʩʘ ʟʘʧʠʩʳ-

ʚʘʝʪʩʷ ʚ ʧʨʦʪʦʢʦʣʳ ʨʘʙʦʪʳ. ɿʘ ʚʩʸ ʚʨʝʤʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʞʫʨʥʘʣʳ ʥʘʢʘʧ-

ʣʠʚʘʶʪ ʙʦʣʴʰʦʡ ʦʙʲʸʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʥʝʡ ʧʨʦʮʝʩʩʘʭ. ɹʝʟ-

ʫʩʣʦʚʥʦ, ʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʮʝʥʥʦʡ, ʘ ʝʸ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʠʟ-

ʚʣʝʢʘʪʴ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʧʨʦʮʝʩʩʘʭ. ɼʣʷ ʵʪʦʛʦ ʢ ʞʫʨʥʘʣʘʤ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦ-

ʙʳʪʠʡ ʧʨʠʤʝʥʷʶʪʩʷ ʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʳ Data Mining.  

ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ Data Mining ʜʣʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʘʣʴʥʳʭ 

ʧʨʦʮʝʩʩʘʭ, ʚʳʧʦʣʥʷʝʤʳʭ ʩʠʩʪʝʤʘʤʠ, ʧʦʣʫʯʠʣʦ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʘʟʚʘʥʠʝ 

Process Mining [3]. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʳ Process Mining ʧʦʣʫʯʠʣʠ 

ʙʣʘʛʦʜʘʨʷ ʨʘʙʦʪʘʤ ʂʫʢʘ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʧʨʝʜʣʘʛʘʣ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʘʣʛʦʨʠʪ-

ʤʳ RNet, KTail ʠ Markov ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʰʘʙʣʦʥʦʚ ʚ 

ʞʫʨʥʘʣʘʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʠ ʜʣʷ ʚʘʣʠʜʘʮʠʠ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʦ ʘʣʛʦʨʠʪʤʳ RNet, KTail ʠ Markov ʦʢʘʟʘʣʠʩʴ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʧʦʚʝʜʝʥʠʷ ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ ʠ ʜʘʣʴʥʝʡʰʝʝ ʩʚʦʝ ʨʘʟʚʠʪʠʝ ʤʝʪʦʜʳ Process 

Mining ʧʦʣʫʯʠʣʠ ʫʞʝ ʚ ʨʘʙʦʪʘʭ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʧʦʩʚʷʱʸʥʥʳʭ ʘʥʘ-

ʣʠʟʫ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ʀʜʝʠ ʂʫʢʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ Process Mining ʜʣʷ 

ʚʝʨʠʬʠʢʘʮʠʠ ʇʆ ʥʝ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ [4].  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʦʚʴ ʚʝʨʥʫʪʩʷ ʢ ʧʨʦʙʣʝʤʝ ʚʝʨʠʬʠʢʘʮʠʠ 

ʇʆ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ Process Mining ʩ ʫʯʸʪʦʤ ʧʦʩʣʝʜʥʠʭ ʨʘʟʨʘʙʦ-

ʪʦʢ ʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝ-

ʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʩʦʙʳʪʠʡ ʚ ʧʨʦʛʨʘʤʤʥʦʡ 

ʩʠʩʪʝʤʝ. ɸʚʪʦʨʳ ʙʠʙʣʠʦʪʝʢʠ ʘʣʛʦʨʠʪʤʦʚ Process Mining ProM, ʢʦʪʦʨʘʷ ʙʳ-

ʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʬʦʨʤʘʪ MXML  (Mining XML ).  

MXML ï ʵʪʦ ʨʘʩʰʠʨʷʝʤʳʡ ʬʦʨʤʘʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʷʟʳʢʝ ʨʘʟʤʝʪʢʠ 

XML. ʆʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ 

ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ. ɼʘʥʥʳʡ ʬʦʨʤʘʪ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʫʶ 

ʜʣʷ ʨʘʙʦʪʳ ʤʝʪʦʜʦʚ Process Mining, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʭʨʘʥʠʪʴ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʫʶ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ [3].  

ɾʫʨʥʘʣ ʩʦʜʝʨʞʠʪ ʤʥʦʞʝʩʪʚʦ ʩʣʝʜʦʚ ʩʦʙʳʪʠʡ, ʘ ʢʘʞʜʳʡ ʩʣʝʜ ʷʚʣʷʝʪʩʷ 

ʵʢʟʝʤʧʣʷʨʦʤ ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ ʚ ʬʦʨʤʘʪʝ MXML  ʥʘ ʷʟʳʢʝ Java ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʪʩʷ ʦʪʢʨʳʪʘʷ ʙʠʙʣʠʦʪʝʢʘ MXMLib . ɼʘʥʥʘʷ ʙʠʙʣʠʦʪʝʢʘ ʧʨʝʜʦ-

ʩʪʘʚʣʷʝʪ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʪʝʨʬʝʡʩʥʳʝ ʬʫʥʢʮʠʠ ʜʣʷ ʟʘʧʠʩʠ ʧʨʦʠʩʭʦʜʷʱʠʭ 

ʩʦʙʳʪʠʡ ʚ çʩʠʤʤʝʪʨʠʯʥʦʤè ʬʦʨʤʘʪʝ. ʊ.ʝ. ʜʣʷ ʟʘʧʠʩʠ ʩʦʙʳʪʠʡ, ʦʪʥʦʩʷʱʠʭ-
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ʩʷ ʢ ʥʝʢʦʪʦʨʦʤʫ ʵʢʟʝʤʧʣʷʨʫ ʧʨʦʪʝʢʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ, ʪʨʝʙʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʡ ʚʳʟʦʚ ʬʫʥʢʮʠʡ:  

startProcess(); 

startProcessInstance();  

addEvent();  

é 

addEvent(); 

endProcessInstance();  

endProcess(); 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʡ ʥʝʢʦʪʦʨʦʛʦ ʵʢʟʝʤʧʣʷʨʘ ʧʨʦ-

ʮʝʩʩʘ ʩ ʧʦʤʦʱʴʶ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ endProcessInstance(); ʜʦʙʘʚʣʝʥʠʝ ʢ ʵʢ-

ʟʝʤʧʣʷʨʫ ʥʦʚʳʭ ʩʦʙʳʪʠʡ ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ.  

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʚʝʨʠʬʠʢʘʮʠʠ ʧʨʦʛʨʘʤʤ ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʞʫʨʥʘʣʦʚ ʩʦʙʳʪʠʡ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʥʘʙʞʘʪʴ ʪʝʣʦ ʢʘʞʜʦʛʦ ʤʝʪʦʜʘ ʚʝ-

ʨʠʬʠʮʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ ʬʫʥʢʮʠʝʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩʦʙʳʪʠʷ ʦ ʥʘʯʘʣʝ ʨʘʙʦʪʳ 

ʵʪʦʛʦ ʤʝʪʦʜʘ ʠ ʦʙ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʵʪʦʛʦ ʤʝʪʦʜʘ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʨʦ-

ʛʨʘʤʤʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʷʟʳʢʝ Java, ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ 

ʧʝʨʚʳʡ ʦʧʝʨʘʪʦʨ, ʨʘʟʤʝʱʸʥʥʳʡ ʧʦʩʣʝ ʟʥʘʢʘ ʦʪʢʨʳʚʘʶʱʝʡ ʬʠʛʫʨʥʦʡ ʩʢʦʙ-

ʢʠ. ɿʘʚʝʨʰʝʥʠʝʤ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʧʦʩʣʝʜʥʠʡ ʦʧʝʨʘʪʦʨ, ʨʘʟʤʝʱʸʥ-

ʥʳʡ ʧʝʨʝʜ ʟʘʢʨʳʚʘʶʱʝʡ ʬʠʛʫʨʥʦʡ ʩʢʦʙʢʦʡ, ʠʣʠ ʦʧʝʨʘʪʦʨ return, ʨʘʟʤʝ-

ʱʸʥʥʳʡ ʚ ʪʝʣʝ ʤʝʪʦʜʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʙʠʙʣʠʦʪʝʢʠ MXMLib  ʚ̫-

ʣʷʝʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʧʠʩʠ ʩʦʙʳʪʠʡ ʚ ʞʫʨʥʘʣ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʦʙʩʪʚʝʥ-

ʥʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʘʥʥʦʪʘʮʠʠ ʷʟʳʢʘ Java ʜʣʷ 

ʫʧʨʦʱʸʥʥʦʡ ʠʥʪʝʛʨʘʮʠʠ ʬʫʥʢʮʠʡ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʜʜʝʨʞʢʠ ʞʫʨʥʘʣʠʨʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʜʦʙʘʚʠʪʴ ʘʥ-

ʥʦʪʘʮʠʶ ʚʠʜʘ @Log ʧʝʨʝʜ ʟʘʛʦʣʦʚʢʦʤ ʤʝʪʦʜʘ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʪʨʝʙʫʝʪʩʷ ʚʳ-

ʧʦʣʥʷʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʩʦʙʪrʠʷ.  

ʇʨʠ ʩʙʦʨʢʝ ʧʨʦʛʨʘʤʤʳ ʦʙʨʘʙʦʪʯʠʢ ʘʥʥʦʪʘʮʠʡ ʦʙʭʦʜʠʪ ʚʩʝ ʤʝʪʦʜʳ, ʧʦ-

ʤʝʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʧʨʦʠʟʚʦʜʠʪ ʧʦʜʩʪʘʥʦʚʢʫ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ ʞʫʨ-

ʥʘʣʠʨʦʚʘʥʠʷ ʚ ʥʘʯʘʣʝ ʪʝʣʘ ʤʝʪʦʜʘ, ʚ ʢʦʥʮʝ ʪʝʣʘ ʤʝʪʦʜʘ ʠ ʧʝʨʝʜ ʢʘʞʜʳʤ 

ʦʧʝʨʘʪʦʨʦʤ return. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʛʨʘʤʤʳ ʚʩʝ ʩʦʙʳʪʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʯʘʣʦʤ ʠ ʦʢʦʥ-

ʯʘʥʠʝʤ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʙʫʜʫʪ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ  ʚ ʞʫʨʥʘʣʝ ʩʦʙʳʪʠʡ. 

 ɼʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʦʛʦ ʞʫʨʥʘʣʘ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ ʘʣ-

ʛʦʨʠʪʤʦʚ Process Mining - ProM ʪʨʝʙʫʝʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʢʦʥʚʝʨʪʘʮʠʷ 

ʝʛʦ ʚ ʬʦʨʤʘʪ MXML. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʢʦʥʚʝʨʪʝʨ, ʠʩʧʦʣʴʟʫ-

ʶʱʠʡ ʙʠʙʣʠʦʪʝʢʫ MXMLib .  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʛʨʘʤʤʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʩʥʘʙʞʝʥʘ ʧʦʜʜʝʨʞʢʦʡ ʨʝʛʠ-

ʩʪʨʘʮʠʠ ʩʦʦʙʱʝʥʠʡ, ʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʟʘʧʫʩʢ ʵʪʦʡ ʩʠʩʪʝʤʳ ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʩ ʧʦ-

ʤʦʱʴʶ ʤʝʪʦʜʦʚ Process Mining.  
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ɸʣʛʦʨʠʪʤʳ Process Mining ʧʦʟʚʦʣʷʶʪ ʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ 

ʩʝʪʠ ʇʝʪʨʠ.  

ʆʩʥʦʚʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʣʶʙʦʛʦ ʘʣʛʦʨʠʪʤʘ Process Mining ʷʚʣʷʝʪʩʷ 

ʝʛʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʢʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʠʧʦʚʳʝ ʰʘʙʣʦʥʳ (ʧʘʪʪʝʨʥʳ) ʧʦʪʦ-

ʢʘ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʪʠʧʘ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʟʘʜʘʯʠ ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʟʘʜʘ-

ʯʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʟʘʨʘʥʝʝ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ, ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ. 

ʇʘʨʘʣʣʝʣʴʥʳʝ ʟʘʜʘʯʠ ï ʦʟʥʘʯʘʶʪ, ʯʪʦ ʚʳʧʦʣʥʝʥʠʝ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ ʟʘʜʘʯ 

ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʘʨʘʣʣʝʣʴʥʦ. 

ʎʠʢʣʳ ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʯʘʩʪʠ ʧʨʦ-

ʮʝʩʩʦʚ. 

ɺʳʙʦʨ ï ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʳʧʦʣʥʝʥʠʝ ʪʦʣʴʢʦ ʦʜʥʦʡ ʠʟ ʚʦʟʤʦʞʥʳʭ 

ʟʘʜʘʯ. 

ʅʝʩʚʦʙʦʜʥʳʡ ʚʳʙʦʨ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ 

ʚʳʙʦʨ. 

ɼʫʙʣʠʨʫʶʱʠʝʩʷ ʟʘʜʘʯʠ ï ʚʦʟʥʠʢʘʶʪ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʝʩʢʦʣʴʢʦ ʟʘʜʘʯ 

ʠʤʝʶʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʤʝʪʢʫ. 

ʅʝʚʠʜʠʤʳʝ ʟʘʜʘʯʠ ï ʧʝʨʝʭʦʜʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ 

ʬʦʨʤʘʣʠʟʤʘ ʩʝʪʝʡ ʇʝʪʨʠ, ʥʝ ʦʪʦʙʨʘʞʘʶʪ ʚʳʧʦʣʥʝʥʠʝ ʨʝʘʣʴʥʦʡ ʟʘʜʘʯʠ. 

ɺʩʝ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ʤʦʜʝʣʷʭ ʧʨʦʮʝʩʩʦʚ 

ʨʝʘʣʴʥʦ ʚʳʧʦʣʥʷʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ʂʘʢ ʧʦʢʘʟʘʣʦ ʧʨʘʢʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ 

Process Mining, ʚ  ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʠ ʦʜʠʥ ʘʣʛʦʨʠʪʤ ʥʝ ʦʙʨʘʙʘʪʳʚʘʝʪ ʚʩʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʜʠʥʘʢʦʚʦ ʧʦʣʥʦʮʝʥʥʦ. 

ɽʜʠʥʩʪʚʝʥʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʧʨʝʜʣʦ-

ʞʝʥʥʳʡ ʚ [5]. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʦʟʥʘʚʘʪʴ ʚʩʝ ʪʠʧʳ ʵʣʝʤʝʥ-

ʪʦʚ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ, ʦʜʥʘʢʦ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʚʳʯʠʩʣʠʪʝʣʥɹʫʶ ʩʣʦʞʥʦʩʪʴ ʠ 

ʝʛʦ ʚʳʧʦʣʥʝʥʠʝ ʥʘ ʙʦʣʴʰʠʭ ʞʫʨʥʘʣʘʭ ʩʦʙʳʪʠʡ ʟʘʥʠʤʘʝʪ ʩʣʠʰʢʦʤ ʙʦʣʴ-

ʰʦʝ ʚʨʝʤʷ.  

ɹʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ, ʧʨʦʚʝʨʷʶʱʝ-

ʛʦ ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʬʦʨʤʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ, ʦʧʠʩʘʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ 

ʬʦʨʤʫʣʳ LTL-ʣʦʛʠʢʠ, ʥʘ ʤʦʜʝʣʠ ʧʨʦʮʝʩʩʘ. 

LTL-ʣʦʛʠʢʘ ï ʪʝʤʧʦʨʘʣʴʥʘʷ ʣʦʛʠʢʘ ʣʠʥʝʡʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʝʤʧʦʨʘʣʴʥʳʝ 

ʣʦʛʠʢʠ ï ʵʪʦ ʣʦʛʠʢʠ, ʚ ʢʦʪʦʨʳʭ ʠʩʪʠʥʥʦʩʪʥʦʝ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʬʦʨʤʫʣ 

ʟʘʚʠʩʠʪ ʦʪ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ, ʚ ʢʦʪʦʨʦʤ ʚʳʯʠʩʣʷʶʪʩʷ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʬʦʨ-

ʤʫʣ [2].  

LTL-ʣʦʛʠʢʘ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʣʦʛʠʢʠ ʚʳʩʢʘʟʳʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʤʧʦʨʘʣʴʥʳʭ ʧʨʝʜʠʢʘʪʦʚ U ʠ X. 

ʆʧʝʨʘʪʦʨ X: ʫʪʚʝʨʞʜʝʥʠʝ Xq ʠʩʪʠʥʥʦ ʚ  ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʝʩʣʠ q ʠʩ-

ʪʠʥʥʦ ʚ ʩʣʝʜʫʶʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t+1.  

ʆʧʝʨʘʪʦʨ U (ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʥʘʩʪʫʧʠʪ ʥʝʯʪʦ) ʪʨʝʙʫʝʪ ʜʚʫʭ ʫʪʚʝʨ-

ʞʜʝʥʠʡ. ʋʪʚʝʨʞʜʝʥʠʝ pUq ʠʩʪʠʥʥʦ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʝʩʣʠ q ʠʩʪʠʥʥʦ ʚ 
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ʥʝʢʦʪʦʨʳʡ ʙʫʜʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, t' ʘ ʚʦ ʚʩʸʤ ʧʨʦʤʝʞʫʪʢʝ ʦʪ ʤʦʤʝʥʪʘ t 

ʜʦ t' ʠʩʪʠʥʥʦ p [1]. 

ʆʧʝʨʘʪʦʨʳ X ʠ U ʦʙʨʘʟʫʶʪ ʪʝʤʧʦʨʘʣʴʥʳʡ ʙʘʟʠʩ LTL: ʜʨʫʛʠʝ ʪʝʤʧʦ-

ʨʘʣʴʥʳʝ ʦʧʝʨʘʪʦʨʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʥʠʭ. ʏʘʱʝ ʚʩʝʛʦ ʚ LTL ʠʩʧʦʣʴ-

ʟʫʶʪʩʷ ʚʳʚʦʜʠʤʳʝ ʦʧʝʨʘʪʦʨʳ F ʠ G: Fű ſ trueUű, Gű ſ âFâű [1]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʧʦʤʦʱʴʶ LTL-ʣʦʛʠʢʠ ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʩʚʦʡʩʪʚʘ ʧʦ-

ʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ, ʘ ʟʘʪʝʤ ʧʨʦʚʝʨʷʪʴ ʠʭ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ LTL-Checker, 

ʢʦʪʦʨʳʡ ʠʟʥʘʯʘʣʴʥʦ ʙʳʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʚʦʡʩʪʚ ʤʦʜʝʣʝʡ ʙʠʟ-

ʥʝʩ-ʧʨʦʮʝʩʩʦʚ. ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʫʞʝ ʨʝʘʣʠʟʦʚʘʥ ʚ ʩʦʩʪʘʚʝ ʙʠʙʣʠʦʪʝʢʠ 

ProM ʚ ʚʠʜʝ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʤʦʜʫʣʷ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʜʨʫʛʠʭ 

ʨʘʟʨʘʙʦʪʢʘʭ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʚʝʨʠʬʠʢʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʫʨʥʘʣʘ ʩʦʙʳ-

ʪʠʡ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʝʥʠʝʤ ʢ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤʫ ʪʝʩʪʠʨʦʚʘʥʠʶ, ʥʦ  

ʥʝ ʟʘʤʝʥʷʝʪ ʝʛʦ.  ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʜʭʦʜʘ Model Checking, ʧʨʠ ʚʝʨʠʬʠʢʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ ʩʚʦʡʩʪʚ ʥʝ ʤʦ-

ʜʝʣʠ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʤʦʜʝʣʠ 

ʩʠʩʪʝʤʳ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ʞʫʨʥʘʣʘ ʩʦʙʳʪʠʡ ʨʘʙʦʪʘʶɦ ʝʡ ʚ ʨʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ ʩʠʩʪʝʤʳ. 
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ʇɸʈɸʃʃɽʃʔʅʓɽ ɺʓʏʀʉʃɽʅʀʗ: ʄɽʊʆɼ ɼʀʅɸʄʀʏɽʉʂʀʍ ʗɼɽʈ 

ɺ.ʉ. ʐʢʨʘʜʶʢ, ʃ.ɸ.ɾʫʢʦʚ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʄʥʦʛʠʝ ʟʘʜʘʯʠ ʪʨʝʙʫʶʪ ʚʳʯʠʩʣʝʥʠʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʧʝʨʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʝʩʫʨʩʳ ʜʘʞʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ, ʙʦ-

ʣʝʝ ʪʦʛʦ, ʤʦʞʥʦ ʩ ʫʚʝʨʝʥʥʦʩʪʴʶ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʘʢʠʭ ʙʳ ʩʢʦʨʦʩʪʝʡ ʥʠ ʜʦ-

ʩʪʠʛʣʘ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ, ʚʩʝʛʜʘ ʥʘʡʜʫʪʩʷ ʟʘʜʘʯʠ, ʥʘ ʨʝʰʝʥʠʝ ʢʦʪʦ-

ʨʳʭ ʧʦʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ʄʥʦʛʠʝ ʠʟ ʪʘʢʠʭ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʪʨʝ-

ʙʫʶʪ, ʯʪʦʙʳ ʨʝʟʫʣʴʪʘʪ ʙʳʣ ʧʦʣʫʯʝʥ ʟʘ ʢʘʢ ʤʦʞʥʦ ʤʝʥʴʰʝʝ ʚʨʝʤʷ ʠʣʠ ʜʘʞʝ 

ʩʪʨʦʛʦ ʦʛʨʘʥʠʯʝʥʥʦʝ. ʂ ʪʘʢʠʤ ʟʘʜʘʯʘʤ, ʥʘʧʨʠʤʝʨ, ʦʪʥʦʩʠʪʩʷ ʟʘʜʘʯʘ ʨʘʟʙʠ-

ʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʠʣʠ ʜʨʫʛʠʤʠ ʩʣʦʚʘ-

ʤʠ ï ʢʣʘʩʪʝʨʠʟʘʮʠʷ. 
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ʆʯʝʚʠʜʥʳʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʚʳʯʠʩʣʝʥʠʡ ʙʳʣʦ ʙʳ ʧʨʠʤʝ-

ʥʝʥʠʝ ʥʝ ʦʜʥʦʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʘ ʥʝʩʢʦʣʴʢʠʭ, ʨʘʙʦʪʘʶʱʠʭ 

ʩʦʚʤʝʩʪʥʦ ʥʘʜ ʨʝʰʝʥʠʝʤ ʦʜʥʦʡ ʟʘʜʘʯʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʧʘ-

ʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ.  
ʅʘʯʘʣʦ

ɺʚʦʜ ʟʘʧʠʩʝʡ

ɺr ʙʦʨ ʥʘʯʘʣɹʥr ʭ 

ʮʝʥʪʨʦʚ

 ʈʘʟʜʝʣʝʥʠʝ ʤʘʩʩʠʚʘ 

ʥʘ ʜʚʘ ʧʦʜʤʘʩʩʠʚʘ

ʈʘʩʯʝʪ ʨʘʩʩʪʦ̫ʥʠ̫ 

ʦʪ ʪʦʯʝʢ ʜʦ ʮʝʥʪʨʦʚ 

ʜʣ̫ 1-ʛʦ ʧʦʜʤʘʩʩʠʚʘ

ʈʘʩʯʝʪ ʨʘʩʩʪʦ̫ʥʠ̫ 

ʦʪ ʪʦʯʝʢ ʜʦ ʮʝʥʪʨʦʚ 

ʜʣ̫ 2-ʛʦ ʧʦʜʤʘʩʩʠʚʘ

ʇʦʜʛʦʪʦʚʢʘ ʢ 

ʚrʯʠʩʣʝʥʠʁ  ʮʝʥʪʨʦʚ 

ʪ̫ʞʝʩʪʠ ʢʣʘʩʪʝʨʦʚ

ʉʣʦʞʝʥʠʝ

ʩʦʦʪʚʝʪʩʪʚʫʁ ʠɦʭ ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘɦ ʠʭ 

ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʫ, ʜʣ̫ 1-ʛʦ 

ʧʦʜʤʘʩʩʠʚʘ

ʉʣʦʞʝʥʠʝ

ʩʦʦʪʚʝʪʩʪʚʫʁ ʠɦʭ ʢʦʦʨʜʠʥʘʪ 

ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘɦ ʠʭ 

ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʫ, ʜʣ̫ 2-ʛʦ 

ʧʦʜʤʘʩʩʠʚʘ

ɼʝʣʝʥʠʝ ʩʫʤʤ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʥʘ 

ʯʠʩʣʦ ʪʦʯʝʢ ʚ ʢʣʘʩʪʝʨʘʭ

ʂʦʦʨʜʠʥʘʪr ʥʦʚrʭ

ʮʝʥʪʨʦʚ ʦʪʣʠʯʘʁ ʪʩ̫ ʦʪ ʢʦʦʨʜʠʥʘʪ

ʧʨʝʜr ʜʫɦ ʠʭ

ɺr ʚʦʜ ʨʘʩʧʨʝʜʝʣʝʥʠ̫ 

ʪʦʯʝʢ ʧʦ ʢʣʘʩʪʝʨʘʤ

ʅʝʪ

ɼʘ

ʂʦʥʝʮ
 

ʈʠʩʫʥʦʢ 1 
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ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦ-

ʙʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʷʚʣʷʝʪʩʷ ʤʥʦʛʦʧʦʪʦʯʥʳʡ ʧʘ-

ʨʘʣʣʝʣʠʟʤ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʘʨʘʣ-

ʣʝʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʤʥʦʛʦʧʦʪʦʯ-

ʥʳʡ ʧʘʨʘʣʣʝʣʠʟʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤʫ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʦʮʝʩʩʦʨʘ-

ʤʠ ʠʣʠ ʧʨʦʮʝʩʩʦʨʥʳʤʠ ʷʜʨʘʤʠ. ʇʘʨʘʣʣʝʣʴʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ, ʢʦʛʜʘ ʥʝ ʤʝʥʴ-

ʰʝ ʜʚʫʭ ʧʦʪʦʢʦʚ ʚʳʧʦʣʥʷʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʨʘʩʧʘ-

ʨʘʣʣʝʣʠʚʘʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʘʣʛʦʨʠʪʤʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʘʨʘʣʣʝʣʠʟʫʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʚʟʷʪ ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʤʝʪʦʜʦʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʷʜʝʨ. 

ɸʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʠʪʝʨʘʮʠʦʥʥʫʶ ʧʨʦʮʝʜʫʨʫ, ʚ ʢʦʪʦʨʦʡ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʰʘʛʠ: 

1) ɺr ʙʠʨʘʝʪʩʷ ʯʠʩʣʦ ʢʣʘʩʪʝʨʦʚ k; 

2) ʀʟ ʠʩʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ ʜʘʥʥʳʭ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʶʪʩʷ k 

ʟʘʧʠʩʝʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʣʫʞʠʪʴ ʥʘʯʘʣʴʥʳʤʠ ʮʝʥʪʨʘʤʠ ʢʣʘʩʪʝʨʦʚ; 

3) ɼʣʷ ʢʘʞʜʦʡ ʟʘʧʠʩʠ ʠʩʭʦʜʥʦʡ ʚʳʙʦʨʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʣʠʞʘʡʰʠʡ ʢ 
ʥʝʡ ʮʝʥʪʨ ʢʣʘʩʪʝʨʘ. ʇʨʠ ʵʪʦʤ ʟʘʧʠʩʠ, çʧʨʠʪʷʥʫʪʳʝè ʦʧʨʝʜʝʣʝʥʥʳʤ ʮʝʥ-

ʪʨʦʤ, ʦʙʨʘʟʫʶʪ ʥʘʯʘʣʴʥʳʝ ʢʣʘʩʪʝʨʳ; 

4)  ɺʳʯʠʩʣʷʶʪʩʷ ʮʝʥʪʨʦʠʜʳ ï ʮʝʥʪʨʳ ʪʷʞʝʩʪʠ ʢʣʘʩʪʝʨʦʚ. ʂʘʞʜʳʡ ʮʝʥ-

ʪʨʦʠʜ ï ʵʪʦ ʚʝʢʪʦʨ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʥʠʝ ʟʥʘʯʝ-

ʥʠʷ ʧʨʠʟʥʘʢʦʚ, ʚʳʯʠʩʣʝʥʥʳʝ ʧʦ ʚʩʝʤ ʟʘʧʠʩʷʤ ʢʣʘʩʪʝʨʘ. ɿʘʪʝʤ ʮʝʥʪʨ ʢʣʘ-

ʩʪʝʨʘ ʩʤʝʱʘʝʪʩʷ ʚ ʝʛʦ ʮʝʥʪʨʦʠʜ. 

ɿʘʪʝʤ 3-ʡ ʠ 4-ʡ ʰʘʛʠ ʠʪʝʨʘʪʠʚʥʦ ʧʦʚʪʦʨʷʶʪʩʷ. ʅʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟʤʝʥʝʥʠʝ ʛʨʘʥʠʮ ʢʣʘʩʪʝʨʦʚ ʠ ʩʤʝʱʝʥʠʝ ʠʭ ʮʝʥʪʨʦʚ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʝ ʤʠʥʠʤʠʟʠʨʫʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʚʥʫʪʨʠ ʢʣʘʩʪʝʨʦʚ. 

ʆʩʪʘʥʦʚʢʘ ʘʣʛʦʨʠʪʤʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʛʨʘʥʠʮʳ ʢʣʘʩʪʝʨʦʚ ʠ ʨʘʩ-

ʧʦʣʦʞʝʥʠʷ ʮʝʥʪʨʦʠʜʦʚ ʥʝ ʧʝʨʝʩʪʘʥʫʪ ʠʟʤʝʥʷʪʴʩʷ ʦʪ ʠʪʝʨʘʮʠʠ ʢ ʠʪʝʨʘʮʠʠ, 

ʪ.ʝ. ʥʘ ʢʘʞʜʦʡ ʠʪʝʨʘʮʠʠ ʚ ʢʘʞʜʦʤ ʢʣʘʩʪʝʨʝ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʥʘʙʦʨ ʟʘʧʠʩʝʡ. 

ʈʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʝʣʝʥʠʠ ʤʘʩ-

ʩʠʚʘ ʟʘʧʠʩʝʡ ʥʘ ʜʚʘ ʧʦʜʤʘʩʩʠʚʘ ʩ ʨʘʚʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ. ʂʘʞʜʳʡ 

ʧʦʜʤʘʩʩʠʚ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʦʤ ʧʦʪʦʢʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʤʘʩ-

ʩʠʚ. ʅʘʜ ʧʦʜʤʘʩʩʠʚʦʤ ʧʨʦʠʟʚʦʜʷʪʩʷ ʚʩʝ ʪʝ ʞʝ ʜʝʡʩʪʚʠʷ, ʯʪʦ ʠ ʥʘʜ ʚʩʝʤ 

ʤʘʩʩʠʚʦʤ ʧʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ. ʆʪʜʝʣʥɹʳʝ ʟʘʧʠʩʠ ʥʝ ʟʘʚʠʩʷʪ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʜʘʥʥʳʡ ʧʦʜʭʦʜ. 

ɼʣʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʣʘʩʩ TThread ʩʨʝʜʳ Delphi, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʦʣʥʳʡ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʧʨʦʩʪʦʡ ʜʦʩʪʫʧ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ Win32. 

ʆʙʲʝʢʪ ʢʣʘʩʩʘ  TThread ï ʵʪʦ ʢʦʥʩʪʨʫʢʮʠʷ Delphi, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʪʦʢʫ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. 

ɺʩʝʛʦ ʧʨʠʣʦʞʝʥʠʝ ʜʦʣʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʷʪʴ ʧʦʪʦʢʦʚ: 

1 ï ʧʦʪʦʢ ʜʣʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʠ ʧʨʠʣʦʞʝʥʠʷ; 
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2, 3 ï ʧʦʪʦʢʠ ʜʣʷ ʨʘʩʯʝʪʘ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʝʢ ʜʦ ʮʝʥʪʨʦʚ; 

4, 5 ï ʧʦʪʦʢʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʮʝʥʪʨʦʚ ʪʷʞʝʩʪʠ ʢʣʘʩʪʝʨʦʚ. 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʩʣʝʜʫʶʱʠʡ: 

1) ɿʘʧʫʩʢ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ; 

2) ʉʦʟʜʘʥʠʝ ʠ ʧʨʠʦʩʪʘʥʦʚʢʘ 2-5 ʧʦʪʦʢʦʚ; 

3) ɺʚʦʜ ʟʘʧʠʩʝʡ, ʪ. ʝ. ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ; 

4) ɺr ʙʦʨ ʥʘʯʘʣʴʥʳʭ ʮʝʥʪʨʦʚ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʫʯʘʡʥʦ; 

5) ʈʘʟʜʝʣʝʥʠʝ ʤʘʩʩʠʚʘ ʟʘʧʠʩʝʡ ʥʘ ʜʚʘ ʧʦʜʤʘʩʩʠʚʘ. ʈʘʟʜʝʣʝʥʠʝ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʣʦʛʠʯʝʩʢʠ, ʬʠʟʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʤʘʩʩʠʚʘ ʥʝ ʤʝʥʷʝʪʩʷ; 

6) ʇʨʠʦʩʪʘʥʦʚʢʘ 1 ʧʦʪʦʢʘ, ʟʘʧʫʩʢ 2 ʠ 3 ʧʦʪʦʢʦʚ, ʨʘʩʯʝʪ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 
ʪʦʯʝʢ ʜʦ ʮʝʥʪʨʦʚ ʚ ʦʙʦʠʭ ʧʦʜʤʘʩʩʠʚʘʭ; 

7)  ɿʘʚʝʨʰʝʥʠʝ 2 ʠ 3 ʧʦʪʦʢʦʚ, ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪʳ 1 ʧʦʪʦʢʘ, ʧʦʜʛʦʪʦʚ-

ʢʘ ʢ ʚʳʯʠʩʣʝʥʠʶ ʮʝʥʪʨʦʚ ʪʷʞʝʩʪʠ ʢʣʘʩʪʝʨʦʚ; 

8) ʇʨʠʦʩʪʘʥʦʚʢʘ 1 ʧʦʪʦʢʘ, ʟʘʧʫʩʢ 4 ʠ 5 ʧʦʪʦʢʦʚ, ʩʣʦʞʝʥʠʝ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʦʜʥʦʤʫ ʢʣʘʩʪʝʨʫ, ʚ ʦʙʦʠʭ 

ʧʦʜʤʘʩʩʠʚʘʭ. 4 ʠ 5 ʧʦʪʦʢʠ ʠʩʧʦʣʴʟʫʶʪ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 2 ʠ 3 ʧʦʪʦʢʦʚ, 

ʧʦʵʪʦʤʫ ʦʥʠ ʥʝ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʥʠʤʠ ʠ ʟʘʧʫʩʢʘʶʪʩʷ ʪʦʣʴʢʦ 

ʧʦʩʣʝ ʠʭ ʟʘʚʝʨʰʝʥʠʷ; 

9) ɿʘʚʝʨʰʝʥʠʝ 4 ʠ 5 ʧʦʪʦʢʦʚ, ʧʨʦʜʦʣʞʝʥʠʝ ʨʘʙʦʪʳ 1 ʧʦʪʦʢʘ, ʜʝʣʝʥʠʝ 
ʩʫʤʤ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʥʘ ʯʠʩʣʦ ʪʦʯʝʢ ʚ ʢʣʘʩʪʝʨʘʭ; 

10) ɽʩʣʠ ʥʦʚʳʝ ʮʝʥʪʨʳ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʧʨʝʜʳʜʫʱʠʤʠ, ʪʦ ʧʦʚʪʦʨʷʶʪʩʷ 
ʰʘʛʠ 5-10, ʠʥʘʯʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʚʦʜ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʯʝʢ ʧʦ ʢʣʘʩʪʝʨʘʤ; 

11) ɿʘʚʝʨʰʝʥʠʝ ʨʘʙʦʪʳ ʦʩʥʦʚʥʦʛʦ ʧʦʪʦʢʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʝʡ ʧʨʦ-

ʛʨʘʤʤʳ. 

ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʅʘ ʜʘʥʥʦʤ ʧʨʠʤʝʨʝ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʧʘ-

ʨʘʣʣʝʣʠʟʤʘ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʚ ʧʘʨʘʣ-

ʣʝʣʴʥʳʡ, ʠ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʠʩʧʦʣʴʟʫʶ-

ʱʝʛʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʦ ʚʯrʠʩʣʠʪʝʣʴʥʳʭ ʫʟʣʦʚ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʥʘ ʤʥʦ-

ʛʦʷʜʝʨʥʦʡ ʧʣʘʪʬʦʨʤʝ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʧʦ ʧʘʨʘʣʣʝʣʴʥʦʤʫ ʘʣʛʦʨʠʪʤʫ ʧʨʦʭʦ-

ʜʠʪ ʚ ʩʨʝʜʥʝʤ ʚ 1,1-1,4 ʨʘʟʘ ʙʳʩʪʨʝʝ, ʯʝʤ ʧʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤʫ. 
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ʕʌʌɽʂʊʀɺʅɸʗ ʈɽɸʃʀɿɸʎʀʗ ʄʋʃʔʊʀʄɽʊʆɼʆɺ ɺ ʗɿʓʂɽ ʇʈʆʎɽɼʋʈʅʆ-

ʇɸʈɸʄɽʊʈʀʏɽʉʂʆɻʆ ʇʈʆɻʈɸʄʄʀʈʆɺɸʅʀʗ 

ɸ.ʌ. ʉʦʣʦʭʘ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ ʂʨʘʩʥʦʷʨʩʢ 

ɺʚʝʜʝʥʠʝ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʇʆ) ʚ ʥʘʩʪʦʷ-

ʱʝʝ ʚʨʝʤʷ ʛʦʨʘʟʜʦ ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚʥʝʩʝʥʠʝ ʚ ʥʝʛʦ ʵʚʦʣʶʮʠʦʥʥʳʭ ʠʟ-

ʤʝʥʝʥʠʡ ð ʨʘʩʰʠʨʝʥʠʝ ʠ ʜʦʧʦʣʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ, ð ʯʝʤ ʧʦʣʥʘʷ 

ʟʘʤʝʥʘ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʥʸʤ ʘʣʛʦʨʠʪʤʦʚ (ʣʠʙʦ ʜʨʫʛʘʷ ʠʭ ʨʝʘʣʠʟʘʮʠʷ), ʧʦʣ-

ʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʠʥʪʝʨʬʝʡʩʦʚ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʚ ʮʝʣʦʤ. ɼʦʩʪʠʛʥʫʪʳʡ ʢ 

ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʨʦʚʝʥʴ ʩʣʦʞʥʦʩʪʠ ʇʆ ʠ ʩʪʦʠʤʦʩʪʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ʨʠʩʢ ʚʥʝʩʝʥʠʷ ʨʝʛʨʝʩʩʠʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʧʨʠ ʠʩʧʨʘʚʣʝʥʠʠ 

ʦʰʠʙʦʢ ʠʣʠ ʠʟʤʝʥʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʚʳʥʫʞʜʘʶʪ, ʥʘʩʢʦʣʴʢʦ ʚʦʟ-

ʤʦʞʥʦ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʠʟʤʝʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ []. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ ʧʨʠʤʝʥʝʥʠʝ ʵʚʦʣʶʮʠʦʥ-

ʥʦʛʦ ʧʦʜʭʦʜʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʤʝʪʦʜʦʣʦʛʠʶ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʩʦ-

ʢʨʘʱʝʥʠʝ ʦʙʲʸʤʘ ʠʟʤʝʥʝʥʠʡ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʚ ʧʨʦʮʝʩʩʝ 

ʨʘʟʨʘʙʦʪʢʠ. ʆʩʥʦʚʥʦʡ ʦʙʲʸʤ ʚʥʦʩʠʤʳʭ ʠʟʤʝʥʝʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʜʦʙʘʚʣʝʥʠʝ 

ʚ ʫʞʝ ʥʘʧʠʩʘʥʥʳʡ ʢʦʜ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʕʚʦʣʶʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ ʨʘʟʨʘʙʦʪʢʝ ʇʆ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʸʥ ʥʘ ʨʘʟ-

ʣʠʯʥʳʭ ʵʪʘʧʘʭ ʨʘʟʨʘʙʦʪʢʠ ð ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʢʦʜʠʨʦʚʘʥʠʷ ʠ ʦʪʣʘʜʢʠ, ʧʦʩʣʝʜʫʶʱʝʛʦ ʨʘʟʚʠʪʠʷ ʠʣʠ ʩʦʧʨʦʚʦʞʜʝʥʠʷ, ð ʘ 

ʪʘʢ ʞʝ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʅʝ ʩʣʝʜʫʝʪ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʵʚʦʣʶ-

ʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʧʨʠ ʪʘʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ, ʢʦʛʜʘ 

ʚʳʰʝʥʘʟʚʘʥʥʳʝ ʩʪʘʜʠʠ ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʨʘʟʜʝʣʝʥʳ ʚʦ ʚʨʝʤʝʥʠ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʯʸʪʢʦ ʦʪʜʝʣʝʥʳ ʦʜʥʘ ʦʪ ʜʨʫʛʦʡ, ʪ. ʢ. ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ 

ʧʨʝʧʷʪʩʪʚʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʜʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʩʦʚʤʝʩʪʥʦ ʩ ʩʝʤʝʡʩʪʚʦʤ ʪ. ʥ. 

çʛʠʙʢʠʭè ʤʝʪʦʜʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ []. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ ʚ ʧʦʣʥʦʤ ʦʙʲʸʤʝ ʥʝʦʙʭʦʜʠʤʘ ʝʛʦ ʧʦʜʜʝʨʞʢʘ ʩʦ 

ʩʪʦʨʦʥʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʗʇ). ʊʘʢʘʷ ʧʦʜʜʝʨʞʢʘ 

ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʷʚʥʦʡ, ʪ. ʝ. ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʦʙʝʩʧʝʯʠʚʘʝʤʦʡ ʚʳʙʨʘʥʥʳʤ 

ʷʟʳʢʦʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʤ, ʚ ʪ. ʯ., ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʇʆ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʧʝʮʠʘʣʠʟʠʨʦ-

ʚʘʥʥʳʭ ʤʝʪʦʜʦʣʦʛʠʡ, ʪʘʢ ʠ ʥʝʷʚʥʦʡ, ʢʦʛʜʘ ʚʳʙʨʘʥʥʳʡ ʗʇ ʨʘʩʧʦʣʘʛʘʝʪ 

ʩʨʝʜʩʪʚʘʤʠ (ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʥʮʠʧʘʭ), ʧʦʙʦʯʥʳʤ ʵʬʬʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʵʚʦ-

ʣʶʮʠʦʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ. 

ʇʨʝʦʙʣʘʜʘʶʱʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ (ʆʆ) 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʯʘʩʪʠʯʥʫʶ ʧʦʜʜʝʨʞʢʫ ʙʝʟʙʦʣʝʟʥʝʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʢʦʜʘ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʧʦʣʠʤʦʨʬʠʟʤʘ
1
 (ʤʝʭʘʥʠʟʤʘ ʚʠʨʪʫ-

ʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʚ ʗʇ, ʝʛʦ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ) ʠ ʥʘʩʣʝʜʦʚʘʥʠʷ. ɺʤʝʩʪʝ ʩ 

ʪʝʤ, ʧʨʠ ʩʣʦʞʥʳʭ ʦʪʥʦʰʝʥʠʷʭ ʢʣʘʩʩʦʚ ʵʚʦʣʶʮʠʦʥʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʧʨʦ-

ʛʨʘʤʤʳ ʪʦʣʴʢʦ ʩʨʝʜʩʪʚʘʤʠ ʆʆ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʪʘ-
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ʥʦʚʠʪʩʷ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ, ʠ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʧʨʠʸʤʦʚ, ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʦʙʲ-

ʝʢʪʦʚ; ʯʘʩʪʴ ʠʟʚʝʩʪʥʳʭ ʧʘʪʪʝʨʥʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʠʤʝʥʥʦ 

ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ []. ʏʘʩʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʪʦʣʴʢʦ ʆʆ ʧʘʨʘʜʠʛʤʳ ʙʳ-

ʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʠ ʧʨʠʭʦʜʠʪʩʷ ʧʝʨʝʭʦʜʠʪʴ ʢ 

ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʝʥʥʦʤʫ ʩʪʠʣʶ ð ʩʦʯʝʪʘʥʠʶ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ, ʧʘʨʘ-

ʜʠʛʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ []. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʯʝʪʘʥʠʷ ʧʘʨʘ-

ʜʠʛʤ ʠ ʧʦʜʭʦʜʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʪʘʢʞʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʟʘʜʘʯ, ʧʨʠ ʨʝhʝ-

ʥʠʠ ʢʦʪʦʨʳʭ ʧʨʠʤʝʥʷʝʪʩʷ ʤʥʦʞʝʩʪʚʝʥʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ ð ʤʫʣʴʪʠʤʝʪʦ-

ʜʳ. ʀ ʭʦʪʷ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʚʦʟʤʦʞʥʦ ʯʠʩʪʦʝ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ 

ʵʚʦʣʶʮʠʦʥʥʦʝ ʨʝʰʝʥʠʝ, ʦʧʠʨʘʶʱʝʝʩʷ ʥʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʶ, ʙʦʣʝʝ ʵʬʬʝʢ-

ʪʠʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʤʫʣʴʪʠʧʘʨʘʜʠʛʤʝʥʥʳʝ ʚʘʨʠʘʥʪʳ [ï].  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʟʳʢʦ-

ʚʳʭ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ ʤʫʣʴʪʠʤʝʪʦʜʦʚ, 

ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʘʧʨʷʤʫʶ, ʢ ʧʨʠʤʝʨʫ, ʚ ʢʨʠʪʠʯʥʳʭ ʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷʭ. ʇʨʝʜʣʦʞʝʥʥʳʝ ʨʝʰʝʥʠʷ ʦʙʣʘʜʘʶʪ ʥʝ-

ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ð ʠʣʠ, ʚʦ ʚʩʷʢʦʤ ʩʣʫʯʘʝ, ʥʝ ʧʦʟʚʦʣʷʶʪ ʥʘ 

ʧʨʘʢʪʠʢʝ ʜʦʩʪʠʯʴ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʚʝʨʭʥʝʛʦ ʧʦʨʦʛʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥɹʦʩʪʠ. 

ʆʙʱʝʧʨʠʥʷʪʳʡ ʧʦʜʭʦʜ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʫʣʴʪʠʤʝʪʦʜʦʚ. ʈʝʘʣʠʟʘʮʠʷ 

ʤʫʣʴʪʠʤʝʪʦʜʦʚ, ʧʨʠʥʷʪʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʠʭ ʷʟʳʢʦʚ, 

ʦʩʥʦʚʘʥʘ ʥʘ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ []. ɺ ʨʷʜʝ ʗʇ, ʪʘʢʠʭ ʢʘʢ Common Lisp Object 

System (CLOS) ʠ Dylan, ʤʫʣʴʪʠʤʝʪʦʜʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʤʝʭʘʥʠʟʤʘ ʦʙʦʙʱʸʥʥʳʭ ʬʫʥʢʮʠʡ [].ʇʦ ʩʫʪʠ, ʵʪʦʪ ʤʝʭʘʥʠʟʤ ʷʚʣʷʝʪʩʷ 

ʦʪʩʪʫʧʣʝʥʠʝʤ ʚ ʩʪʦʨʦʥʫ ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʦʜʭʦʜʘ ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʷʚʥʦʝ 

ʦʙʣʝʛʯʝʥʠʝ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʛʨʘʤʤʳ
2
 (ʚ ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ 

ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʩʧʝʮʠʘʣʠʟʘʮʠʡ) ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʆʆ ʷʟʳʢʘʤʠ ʚ ʠʭ çʢʣʘʩʩʠʯʝʩʢʦʤè ʧʦʥʠʤʘʥʠʠ, ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ 

ʤʦʞʝʪ ʩʯʠʪʘʪʴʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʚ ʢʨʠʪʠʯʥʳʭ ʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʠʣʦʞʝʥʠʷʭ, ʪ. ʢ. ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʚʩʸ ʪʘʢ ʞʝ 

ʧʦʣʘʛʘʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʫʶ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠ ʁ[]. 

ʀʟʚʝʩʪʝʥ ʧʨʠʸʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʘʩʰʠʨʠʪʴ ʧʦʜʜʝʨʞʢʦʡ ʤʫʣʴʪʠʤʝʪʦʜʦʚ 

ʗʇ, ʚ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʸʥ ʢʦʥʮʝʧʪ ʜʝʢʦʨʘʪʦʨʘ. ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʵʪʦʛʦ ʧʨʠʸʤʘ ʙʳʣʘ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ Python ʠ Java [, ]. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʠʭ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʠʩʠʪ ʦʪ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ ʷʟʳʢʘ: 

ʪʘʢ, ʚ ʧʨʠʤʝʨʝ ʩ Java ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʩʧʦʩʦʙ ʚʚʝʜʝʥʠʷ ʚ ʷʟʳʢ ʢʦʥʮʝʧʪʘ 

ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʠʤʝʝʪ ʩʝʨʴʸʟʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʩʧʦʩʦʙʥʳʝ ʧʦʤʝh ʘʪʴ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʶ ʥʘ ʧʨʘʢʪʠʢʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʧʨʠʤʝʨʝ ʩ Python ʪʘʢʠʝ ʤʫʣʴʪʠ-

ʤʝʪʦʜʳ ʦʨʛʘʥʠʯʥʦ ʚʧʠʩʳʚʘʶʪʩʷ ʚ ʩʪʨʫʢʪʫʨʫ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʧʨʦʛʨʘʤʤʳ 

ʠ ʥʝ ʧʨʝʧʷʪʩʪʚʫʶʪ ʝʸ ʤʦʜʫʣʴʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʢʦʤʧʘʢʪ-

ʥʦʩʪʴ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʧʨʠʤʝʨʘ ʥʘ Python. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʘʞʝ ʪʘʢʘʷ ʨʝʘ-

ʣʠʟʘʮʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʠ. 
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ʉʢʨʳʚʘʷ ʜʠʩʧʝʪʯʝʨʠʟʘʮʠʶ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʷʟʳʢʘ, ʜʚʘ ʧʦʢʘʟʘʥʥʳʭ ʧʨʠ-

ʸʤʘ (ʦʙʦʙʱʸʥʥʳʝ ʬʫʥʢʮʠʠ ʠ ʜʝʢʦʨʘʪʦʨʳ) ʪʘʢʞʝ ʥʝ ʫʩʪʨʘʥʷʶʪ ʚʩʝʭ ʝʸ ʥʝ-

ʜʦʩʪʘʪʢʦʚ. ʍʦʪʷ ʯʘʩʪʦ ʦʥʠ ʧʦʟʚʦʣʷʶʪ ʫʧʨʦʩʪʠʪʴ ʵʚʦʣʶʮʠʦʥʥʦʝ ʨʘʩʰʠʨʝ-

ʥʠʝ ʧʨʦʛʨʘʤʤʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʫʣʴʪʠʤʝʪʦʜʦʚ, ʧʨʦʙʣʝʤʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʘ ʧʦʜʜʝʨʞʢʠ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʦʩʪʘy ʪʩʷ 

ʥʝʨʝʰʸʥʥʦʡ. ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʢʠ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴ-

ʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʜʝʨʞʢʠ ʤʫʣʴʪʠʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʧʨʠʤʝʥʷʪʴ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʪʨʘʥʩʣʷʪʦʨʦʚ, ʦʜʥʘʢʦ ʜʦʙʠʪʴʩʷ ʥʘʠʙʦʣʴʰʝʡ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʤʦʞʥʦ ʣʠʰʴ ʩ ʧʦʜʜʝʨʞʢʦʡ ʗʇ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠʟʥʘʯʘʣʴʥʦ ʜʦʣʞʝʥ ʙʳʪʴ ʩʧʨʦ-

ʝʢʪʠʨʦʚʘʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠ ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʪʘʢʦʡ ʧʘʨʘʜʠʛʤʝ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʘʠʙʦʣʴʰʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʧʦʜʜʝʨʞʢʠ ʤʫʣʴʪʠʤʝʪʦʜʦʚ. 

ʈʝʘʣʠʟʘʮʠʷ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʚ ʷʟʳʢʝ ʧʨʦʮʝʜʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʦʜʭʦʜʦʤ, ʠʟʥʘʯʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ 

ʵʬʬʝʢʪʠʚʥʫʶ ʧʦʜʜʝʨʞʢʫ ʤʫʣʴʪʠʤʝʪʦʜʦʚ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʥʦ-

ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ (ʇʇ) ʧʘʨʘʜʠʛʤʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ [], ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʫʶ ʧʦʜʜʝʨʞʢʫ ʵʚʦʣʶʮʠʦʥʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ ʚ 

ʨʘʤʢʘʭ ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʦʜʭʦʜʘ. ɼʣʷ ʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʷʟʳʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ O2M []. ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʨʘʙʦʪʘʭ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ, ʨʘʩʰʠʨʷʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʘʨʘʜʠʛʤʳ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʙʦʙʱʝʥʥʳʭ ʟʘʧʠʩʝʡ ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʤʦʜʫʣʝʡ [, ]. ʇʦʷʚʣʝʥʠʝ ʥʦʚʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʚʝʣʦ ʢ ʨʷʜʫ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʨʘʩʰʠʨʷʶʱʠʭ 

ʧʨʦʮʝʜʫʨʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ ʷʟʳʢ 

ʧʨʦʮʝʜʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Alien. ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ 

O2M, ʩʠʥʪʘʢʩʠʩ ʥʦʚʦʛʦ ʷʟʳʢʘ ʘʥʘʣʦʛʠʯʝʥ ʩʠʥʪʘʢʩʠʩʫ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Oberon-2 []. ʆʜʥʘʢʦ ʝʩʣʠ ʆ2ʄ ʨʘʟʨʘʙʘʪʳʚʘʣʩʷ ʢʘʢ 

ʨʘʩʰʠʨʝʥʠʝ ʷʟʳʢʘ Oberon-2, Alien, ʥʘʧʨʦʪʠʚ, ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʥʘ ʧʦʜʜʝʨʞʢʫ ʪʦʣʴʢʦ ʧʨʦʮʝʜʫʨʥʦʛʦ ʧʦʜʭʦʜʘ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʇʇ ʧʦʥʷʪʠʷ ʧʦʣʥʦʩʪʴʶ ʜʫʙʣʠʨʫʶʪ, ʘ 

ʟʘʯʘʩʪʫʶ ʠ ʧʝʨʝʢʨʳʚʘʶʪ ʠʤʝʶʱʠʝʩʷ ʚ ʷʟʳʢʝ Oberon-2 ʨʘʩʰʠʨʷʝʤʳʝ ʪʠʧʳ 

ʜʘʥʥʳʭ ʠ ʧʨʦʮʝʜʫʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʠʧʦʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʦʙʱʘʶʱʠʭ ʧʨʦʮʝʜʫʨ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʦʙʦʙʱʝʥʥʳʤʠ ʟʘʧʠʩʷʤʠ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʜʝʨʞʢʫ ʤʥʦʞʝʩʪʚʝʥʥʦʛʦ ʧʦʣʠʤʦʨʬʠʟʤʘ ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ 

ʦʜʠʥʦʯʥʳʡ ʧʦʣʠʤʦʨʬʠʟʤ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʆʆ ʧʦʜʭʦʜʝ ʚ ʢʘʯʝʩʪʚʝ ʯʘʩʪʥʦʛʦ 

ʩʣʫʯʘʷ. 

ɼʣʷ ʛʠʙʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʚ ʇʇ ʧʦʜʭʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʦʙʦʙʱʘʶʱʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ []. ʗʚʣʷʷʩʴ, ʧʦ ʩʫʪʠ, ʚʥʝʰʥʠʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ, ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʩʪʝʩʪʚʝʥʥʦʝ ʵʚʦʣʶʮʠʦʥʥʦʝ ʜʦʙʘʚʣʝʥʠʝ 

ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʚ ʧʨʦʛʨʘʤʤʫ. 

ʊʘʢ ʢʘʢ ʇʇ ʧʘʨʘʜʠʛʤʘ ʨʘʟʨʘʙʘʪʳʚʘʣʘʩʴ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʳʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʥʝʦʙ-



 25 

ʭʦʜʠʤʦʩʪʴ  ʜʦʙʘʚʣʝʥʠʷ ʢʘʞʜʦʡ ʥʦʚʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʚʝʜʸʪ ʣʠʰʴ ʢ ʥʘʧʠʩʘ-

ʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʨʘʙʦʪʯʠʢʦʚ ʚ ʥʦʚʳʭ ʝʜʠʥʠʮʘʭ ʪʨʘʥʩʣʮ̫ʠʠ [, ]. 

ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʠʩʘʥʠʝʤ ʚʩʝʭ ʢʦʤʙʠʥʘʮʠʡ ʘʨʛʫʤʝʥʪʦʚ ʤʝʪʦʜʦʚ ʚ ʦʙ-

ʨʘʙʦʪʯʠʢʘʭ ʩʧʝʮʠʘʣʠʟʘʮʠʡ, ʨʘʟʤʝʱʘʝʤʳʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʦʙʱʘʶʱʝʡ 

ʧʨʦʮʝʜʫʨʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʜʝʨʞʢʠ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʦʩʥʦʚʘʥ 

ʥʘ ʧʨʦʩʪʦʤ ʤʝʭʘʥʠʟʤʝ ʧʦʩʪʨʦʝʥʠʷ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ, ʦʜʥʘ ʠʟ 

ʚʦʟʤʦʞʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʝʥʘ ʚ []. 

ɿʘʢʣʶʯʝʥʠʝ. ʀʥʩʪʨʫʤʝʥʘʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʚ ʷʟʳʢʝ 

ʧʨʦʮʝʜʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʙʝʟ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʭ ʟʘʪʨʘʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʷʤʦʝ ʥʘʧʠʩʘʥʠʝ 

ʢʦʜʘ, ʢʦʪʦʨʳʡ ʝʩʪʝʩʪʚʝʥʥʦ ʚʳʨʘʞʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʫʣʴʪʠʤʝʪʦʜʦʚ, ʚ 

ʩʠʪʫʘʮʠʷʭ, ʢʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʧʨʠʥʷʪʦ ʠʟʙʝʛʘʪʴ ʧʦ ʧʨʠʯʠʥʝ 

ʠʭ ʠʟʣʠʰʥʝʡ ʫʩʣʦʞʥʸʥʥʦʩʪʠ ʠʣʠ ʥʝʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ 

ʧʨʦʛʨʘʤʤʳ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʚ 

ʪʘʢʠʭ ʩʠʪʫʘʮʠʷʭ, ʚʳʨʘʙʦʪʘʥʳ ʥʝʢʦʪʦʨʳʝ ʧʘʪʪʝʨʥʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʵʬʬʝʢʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ 

ʧʦʚʳʰʝʥʠʝ ʧʦʨʦʛʘ ʚʭʦʞʜʝʥʠʷ ʜʣʷ ʥʦʚʳʭ ʧʨʦʛʨʘʤʤʠʩʪʦʚ ʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʚʳʨʘʟʠʪʝʣʴʥʦʩʪʴ ʢʦʜʘ. ʇʇ ʧʘʨʘʜʠʛʤʘ ʚ ʮʝʣʦʤ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʠʭ ʫʩʣʦʞʥʷʶʱʠʭ ʧʦʥʠʤʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʧʘʪʪʝʨʥʦʚ, 

ʠʟʙʘʚʣʷʷ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʜʘʥʠʷ ʩʣʦʞʥʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʠ 

ʠʭ ʢʦʨʨʝʢʪʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʚʷʟʳʚʘʥʠʷ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ. ʕʪʦ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ 

ʝʛʦ ʦʙʲʸʤʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʞʝʩʪʚʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʫʣʴʪʠʤʝʪʦʜʦʚ 

ʤʦʞʝʪ ʙʝʟʙʦʣʝʟʥʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʣʘʩʩʘ ʟʘʜʘʯ, ʥʘʠʙʦʣʝʝ 

ʠʟʷʱʥʦ ʚʳʨʘʞʘʝʤʳʭ ʠʤʝʥʥʦ ʯʝʨʝʟ ʤʫʣʴʪʠʤʝʪʦʜʳ. 

ʇʨʦʮʝʜʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʛʨʘʤʤʳ, ʠ ʤʫʣʴʪʠʤʝʪʦʜʦʚ ʚ 

ʯʘʩʪʥʦʩʪʠ. ʇʦʤʠʤʦ ʦʯʝʚʠʜʥʦʛʦ ʫʧʨʦʱʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʵʪʘ ʦʩʦʙʝʥ-

ʥʦʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʘʨʘʜʠʛʤʳ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʟ-

ʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤ, ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ʇʨʠʤʝʯʘʥʠʷ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ ʜʚʘ ʚʠʜʘ 

ʧʦʣʠʤʦʨʬʠʟʤʘ: çʪʨʘʜʠʮʠʦʥʥʳʡè, ʢʦʛʜʘ ʚʤʝʩʪʦ ʜʝʢʣʘʨʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʘ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʣʘʩʩʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʲʝʢʪ ʣʶʙʦʛʦ ʢʣʘʩʩʘ, 

ʧʨʦʠʟʚʦʜʥʦʛʦ ʦʪ ʟʘʜʘʥʥʦʛʦ; ʠ ʧʦʣʠʤʦʨʬʠʟʤ çʧʦ ʠʥʪʝʨʬʝʡʩʫè, ʢʦʛʜʘ ʦʙʲʝʢʪ 

ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʜʨʫʛʠʤ ʦʙʲʝʢʪʦʤ, ʧʝʨʝʤʝʥʥʳʝ-ʯʣʝʥʳ ʠ ʤʝʪʦʜʳ ʢʦʪʦʨʦʛʦ 

ʠʤʝʶʪ ʪʝ ʞʝ ʠʤʝʥʘ ʠ ʪʠʧʳ ʟʥʘʯʝʥʠʡ (ʚ ʩʣʫʯʘʝ ʤʝʪʦʜʦʚ ð ʪʝ ʞʝ ʩʠʛʥʘʪʫʨʳ 

ʠ ʪʠʧʳ ʚʦʟʚʨʘʱʘʝʤʳʭ ʟʥʘʯʝʥʠʡ), ʯʪʦ ʠ ʫ ʟʘʤʝʥʷʝʤʦʛʦ ʦʙʲʝʢʪʘ [, ]. ʆʙʘ ʵʪʠ 

ʚʠʜʘ ʧʦʣʠʤʦʨʬʠʟʤʘ ʤʦʛʫʪ ʜʦ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʵʚʦʣʶʮʠʦʥʥʦʤʫ ʨʘʩʰʠʨʝʥʠʶ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ, ʧʨʠ ʵʪʦʤ ʚʪʦʨʦʡ ʚʠʜ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ, 

ʪ. ʢ. ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʘʨʭʠʪʝʢʪʫʨʳ 

ʆʆ ʧʨʦʛʨʘʤʤʳ ʩ ʚʥʝʩʝʥʠʝʤ ʤʝʥʴʰʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʝʸ ʠʩʭʦʜʥʳʡ ʢʦʜ. ʕʪʦ 
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ʦʜʥʦ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʧʦʜʭʦʜʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ []. 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʦʙʦʙʱʸʥʥʳʝ ʬʫʥʢʮʠʠ ʚ ʷʟʳʢʝ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʘʤʠ ʧʝʨʚʦʛʦ ʢʣʘʩʩʘ. ʂʨʦʤʝ ʧʦʥʷʪʠʷ ʦʙʦʙʱʸʥʥʳʭ ʬʫʥʢʮʠʡ, 

ʗʇ ʪʘʢʞʝ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʷʪʴ ʧʦʥʷʪʠʝ çʦʙʳʯʥʳʭè ʬʫʥʢʮʠʡ, ʦʙʦʙʱʝʥʠʝʤ 

ʢʦʪʦʨʳʭ ʠ ʜʦʣʞʥʳ ʚʳʩʪʫʧʘʪʴ ʧʝʨʚʳʝ. 
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ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄʅʆɻʆʇʆʊʆʏʅʆʉʊʀ ʇʈʀ ʈɸɿʈɸɹʆʊʂɽ ʇɸʈɸʃʃɽʃʔʅʓʍ 

ʇʈʆɻʈɸʄʄ ɺ DELPHI  

ʂ.ɺ. ʐʠʜʝʡ, ʃ.ɸ. ɾʫʢʦʚ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʄʥʦʛʦʧʦʪʦʯʥʦʩʪʴ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ ð ʩʚʦʡʩʪʚʦ ʧʣʘʪʬʦʨʤʳ (ʥʘʧʨʠ-

ʤʝʨ, ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, VM ʠ ʪ. ʜ.) ʠʣʠ ʧʨʠʣʦʞʝʥʠʷ, ʩʦʩʪʦʷʱʝʝ ʚ ʪʦʤ, 

ʯʪʦ ʧʨʦʮʝʩʩ, ʧʦʨʦʞʜʸʥʥʳʡ ʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʥʝ-

ʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʚ, ʚʳʧʦʣʥʷʶʱʠʭʩʷ ʧʘʨʘʣʣʝʣʴʥʦ, ʪʦ ʝʩʪʴ ʙʝʟ ʧʨʝʜʧʠʩʘʥʥʦ-

ʛʦ ʧʦʨʷʜʢʘ ʚʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʥʝʢʦʪʦʨʳʭ ʟʘʜʘʯ ʪʘʢʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʦʡ ʤʘʰʠʥʳ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʠʩʪʝʤ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ, ʤʦʞʝʪ 

ʙʳʪʴ ʤʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʜʝʣʘʶʱʠʭ ʦʜʥʦʚʨʝʤʝʥʥʳʝ ʟʘʧʨʦʩʳ ʢ ʚʳʯʠʩʣʠ-

ʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ʏʘʱʝ ʚʩʝʛʦ ʦʥʠ  ʧʦʜʜʝʨʞʠʚʘʶʪ ʨʘʟʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ (time 

slicing), ʠʟʚʝʩʪʥʦʝ ʪʘʢʞʝ ʢʘʢ ʚʳʪʝʩʥʷʶʱʘʷ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ (pre-emptive 

multitasking) ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ. ɺ ʩʠʩʪʝʤʝ ʩ ʨʘʟʜʝʣʝʥʠʝʤ ʚʨʝʤʝ-

ʥʠ ʧʦʪʦʢʠ ʟʘʧʫʩʢʘʶʪʩʷ ʥʘ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ, ʘ ʟʘʪʝʤ ʚʳʪʝʩʥʷʶʪʩʷ; ʪ.ʝ. ʪʘʡ-

ʤʝʨ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʩʪʘʚʣʷʝʪ ʆʉ ʟʘʥʦʚʦ ʨʝʰʘʪʴ, ʢʘʢʠʝ ʧʦʪʦʢʠ ʜʦʣʞʥʳ ʠʩ-

ʧʦʣʥʷʪʴʩʷ, ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʩʪʘʥʘʚʣʠʚʘʷ ʫʞʝ ʚʳʧʦʣʥʷʶʱʠʝʩʷ ʧʦʪʦʢʠ, ʠ ʟʘ-

ʧʫʩʢʘʷ ʜʨʫʛʠʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʠʦʩʪʘʥʦʚʣʝʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʘʞʝ ʝʜʠʥ-

ʩʪʚʝʥʥʦʤʫ ʧʨʦʮʝʩʩʦʨʫ ʚʳʧʦʣʥʷʪʴ ʤʥʦʛʦ ʧʦʪʦʢʦʚ. 

ʉʫʪʴʶ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʩʝ ʧʦʪʦʢʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚ 

ʘʜʨʝʩʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʨʦʮʝʩʩʘ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʩʝ ʧʦʪʦʢʠ ʧʨʦʮʝʩʩʘ ʠʤʝʶʪ 

ʥʝ ʪʦʣʴʢʦ ʦʙʱʝʝ ʘʜʨʝʩʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʄʥʦʛʦʧʦʪʦʯʥʦʩʪʴ ʥʝ ʩʣʝʜʫʝʪ ʧʫ-

ʪʘʪʴ ʥʠ ʩ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴʶ, ʥʠ ʩ ʤʥʦʛʦʧʨʦʮʝʩʩʦʨʥʦʩʪʴʶ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, 

ʯʪʦ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʠʝ ʤʥʦʛʦʟʘʜʘʯʥʦʩʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʨʝʘʣʠʟʫʶʪ ʠ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ: 

- ʋʧʨʦʱʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʦʙʱʝʛʦ ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

- ʄʝʥʴʰʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʮʝʩʩʘ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʩʦʟʜʘʥʠʝ ʧʦ-

ʪʦʢʘ. 

- ʇʦʚʳʰʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʷ 
ʧʨʦʮʝʩʩʦʨʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʠ ʦʧʝʨʘʮʠʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʝʘʣʠʟʦʚʘʪʴ ʤʥʦʛʦʧʦʪʦʯʥʳʡ ʚʘʨʠʘʥʪ ʤʝʪʦʜʘ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʷʜʝʨ. 
ɿʘʜʘʯʠ: 

1) ʌʦʨʤʫʣʠʨʦʚʢʘ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ 
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2) ʇʨʦʜʫʤʳʚʘʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ 

3) ʅʘʧʠʩʘʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʢʦʜʘ 

4) ʈʘʟʙʠʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʥʘ ʧʦʪʦʢʠ 

ɺ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʥʝʡ ʙʳʣʠ ʦʩʫʱʝʩʪʚʣʝʥʳ ʩʘʤʳʝ ʧʨʦʩʪʳʝ ʦʧʝʨʘʮʠʠ: ʟʘ-

ʧʦʣʥʝʥʠʝ ʪʘʙʣʠʮʳ ʩʣʫʯʘʡʥʳʤʠ ʯʠʩʣʘʤʠ, ʥʦʨʤʘʣʠʟʘʮʠʷ (ʪʘʙʣʠʮʘ ʩʧʨʘʚʘ), 

ʚʳʙʦʨʢʘ ʥʘʯʘʣʴʥʳʭ ʷʜʝʨ ʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʠʟʫʘʣʠʟʘʮʠʷ ʜʘʥʥʳʭ ʚ ʠʩʭʦʜʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ɹʳʣʦ ʥʝʙʦʣʴʰʦʝ ʟʘʪʨʫʜʥʝʥʠʝ ʩ ʦʢʨʫʛʣʝʥʠʝʤ ʯʠʩʝʣ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʧʨʠ ʥʦʨʤʘʣʠʟʘʮʠʠ. ʇʝʨʝʧʨʦʙʦʚʘʚ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ, ʧʨʠʰʣʦʩʴ 

ʩʦʟʜʘʪʴ ʜʚʝ ʬʫʥʢʮʠʠ ʦʢʨʫʛʣʝʥʠʷ ʟʥʘʯʝʥʠʡ: 

function RoundMax(Num: real; prec: integer): real; 
begin 

  result:= roundto(num + Power(10, prec - 1) * 5, prec); 

end; 

 

function RoundMax100(Num: real): real; 

begin 

  result:= round(num * 100 + 0.5) / 100; 

  res:= Result; 

end; 

ʇʦʣʫʯʝʥ ʠʥʪʝʨʬʝʡʩ ʧʨʦʛʨʘʤʤʳ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1. 

ʈʠʩʫʥʦʢ 1 
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ɿʘʢʣʶʯʝʥʠʝ. ɺ ʮʝʣʦʤ, ʧʨʦ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ 

ʜʦʚʦʣʴʥʦ ʫʜʦʙʥʘʷ ʠ ʧʦʣʝʟʥʘʷ ʚʝʱʴ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ. ɺʦ-ʧʝʨʚʳʭ, ʨʘʩ-

ʧʨʝʜʝʣʷʪʴ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʢʦʜ ʧʦʜ ʧʦʪʦʢʠ ʭʦʪʴ ʠ ʪʨʫʜʦʝʤʢʠʡ ʧʨʦʮʝʩʩ, 

ʥʦ ʟʘʪʦ ʵʪʦ ʦʢʫʧʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤ-

ʤʳ, ʟʥʘʯʠʪʝʣʥɹʦ ʩʦʢʨʘʱʘʝʪʩʷ. ɺʦ-ʚʪʦʨʳʭ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʱʝʛʦ 

ʘʜʨʝʩʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʧʨʦʛʨʘʤʤʘ ʫʧʨʦʱʘʝʪʩʷ. ɺ-ʪʨʝʪʴʠʭ, ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʟʜʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʪʦʢʦʤ ʠʣʠ ʧʦʜʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʘʢ ʠ ʧʦ ʦʯʝʨʝʜʠ, ʤʦʞʥʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʟʘʤʝʪʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʡ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʧʦʢʘʟʳʚʘʶʪ ʟʘʤʝʪʥʳʡ ʧʨʠʨʦʩʪ ʧʨʦʠʟʚʦ-

ʜʠʪʝʣʴʥʦʩʪʠ, ʥʦ ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ, ʥʘ ʤʦʡ ʚʟʛʣʷʜ, ʥʝ ʪʘʢ ʠ 

ʥʝʦʙʭʦʜʠʤʘ. ʈʝʯʴ ʠʜʝʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʜ, ʚʦ ʧʝʨʚʳʭ, ʪʨʫʜʥʦ ʨʘʩʧʘʨʘʣʣʝʣʠʪʴ 

(ʤʘʣʦ ʬʨʘʛʤʝʥʪʦʚ, ʛʜʝ ʢʘʞʜʳʡ ʰʘʛ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ), ʚʦ ʚʪʦʨʳʭ, 

ʚ ʩʠʣʫ ʧʨʦʩʪʳʭ ʚʳʯʠʩʣʝʥʠʡ, ʚʳʧʦʣʥʷʝʪʩʷ ʠ ʙʝʟ ʪʦʛʦ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʈɸɿʈɸɹʆʊʂɸ ʆʅʊʆʃʆɻʀʀ ʇʆ ʇʈɽɼʄɽʊʋ çɸʈʍʀʊɽʂʊʋʈɸ ʕɺʄè 

ʗ.ʖ.ʆʩʪʨʦʚʩʢʘʷ, ʃ.ɸ. ɾʫʢʦʚ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʘʟʨʘʙʦʪʢʘ ʦʥʪʦʣʦʛʠʡ - ʵʪʦ ʬʦʨʤʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ 

ʪʝʨʤʠʥʦʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ ʧʝʨʝʭʦʜʠʪ ʠʟ ʤʠ-

ʨʘ ʣʘʙʦʨʘʪʦʨʠʡ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ ʠʥʪʝʣʣʝʢʪʫ ʥʘ ʨʘʙʦʯʠʝ ʩʪʦʣʳ ʵʢʩʧʝʨʪʦʚ 

ʧʦ ʧʨʝʜʤʝʪʥʳʤ ʦʙʣʘʩʪʷʤ. ɺʦ ʤʥʦʛʠʭ ʜʠʩʮʠʧʣʠʥʘʭ ʩʝʡʯʘʩ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʥʪʦʣʦʛʠʠ. ʆʥʪʦʣʦʛʠʷ ʦʧʨʝʜʝʣʷʝʪ ʦʙʱʠʡ ʩʣʦʚʘʨʴ ʜʣʷ ʫʯʝʥʳʭ, 

ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʩʦʚʤʝʩʪʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ. ʆʥʘ ʚʢʣʶʯʘʝʪ ʤʘʰʠʥʥʦ-ʠʥʪʝʨʧʨʝʪʠʨʫʝʤʳʝ ʬʦʨʤʫʣʠʨʦʚʢʠ ʦʩʥʦʚʥʳʭ 

ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʩʦʟʜʘʥʠʠ ʦʥʪʦʣʦʛʠʡ: 

- Å ɼʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʶʜʴʤʠ ʠʣʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʘʛʝʥʪʘ-

ʤʠ ʦʙʱʝʛʦ ʧʦʥʠʤʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʠ; 

- Å ɼʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʥʘʥʠʡ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

- Å ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʜʦʧʫʱʝʥʠʷ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʷʚʥʳʤʠ; 

- Å ɼʣʷ ʦʪʜʝʣʝʥʠʷ ʟʥʘʥʠʡ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʪ ʦʧʝʨʘʪʠʚʥʳʭ ʟʥʘʥʠʡ. 
ʄʦʞʥʦ ʦʧʠʩʘʪʴ ʟʘʜʘʯʫ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʠʟ ʝʛʦ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʫʝʤʦʡ ʩʧʝʮʠʬʠʢʘʮʠʝʡ ʠ ʚʥʝʜʨʠʪʴ ʧʨʦʛʨʘʤʤʫ, ʢʦʪʦʨʘʷ 

ʜʝʣʘʝʪ ʵʪʫ ʢʦʥʬʠʛʫʨʘʮʠʶ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʧʨʦʜʫʢʪʘ ʠ ʩʘʤʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʦʥʪʦʣʦʛʠʶ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9C%D0%BD%D0%BE%D0%B3%D0%BE%D0%BF%D0%BE%D1%82%D0%BE%D1%87%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://www.delphimaster.ru/cgi-bin/forum.pl?id=1289326102&n=3
http://www.sdteam.com/?tid=386
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ʕɺʄ ʠ ʧʨʠʤʝʥʠʪʴ ʵʪʦʪ ʘʣʛʦʨʠʪʤ ʜʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʕɺʄ; 

- Å ɼʣʷ ʘʥʘʣʠʟʘ ʟʥʘʥʠʡ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ɽʜʠʥʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʦʟʜʘʥʠʶ ʦʥʪʦʣʦʛʠʡ, ʢʦʪʦʨʳʡ ʙʳ 

ʧʨʠʚʝʣ ʢ ʦʜʥʦʟʥʘʯʥʦ ʫʩʧʝʰʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ, ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

ʇʨʘʢʪʠʯʝʩʢʠ, ʩʦʟʜʘʥʠʝ ʦʥʪʦʣʦʛʠʡ ʚʢʣʶʯʘʝʪ: 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ ʚ ʦʥʪʦʣʦʛʠʠ; 

2. ʆʨʛʘʥʠʟʘʮʠʷ ʢʣʘʩʩʦʚ ʚ ʥʝʢʦʪʦʨʫʶ ʠʝʨʘʨʭʠʶ (ʙʘʟʦʚʳʡ ʢʣʘʩʩ ï> ʧʦʜ-

ʢʣʘʩʩ); 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʩʣʦʪʦʚ ʠ ʠʭ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ; 

4. ɿʘʧʦʣʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʣʦʪʦʚ ʜʣʷ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʦʚ. 

ɿʥʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʝ ʜʝʪʘʣʠʟʘʮʠʠ, ʧʦʚʣʠ-

ʷʝʪ ʥʘ ʤʥʦʛʠʝ ʨʝʰʝʥʠʷ, ʢʘʩʘʶʱʠʝʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʊʘʢʞʝ ʥʫʞʥʦ ʧʦʤ-

ʥʠʪʴ, ʯʪʦ ʦʥʪʦʣʦʛʠʷ ï ʵʪʦ ʤʦʜʝʣʴ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ, ʠ ʧʦʥʷʪʠʷ ʚ ʦʥʪʦʣʦʛʠʠ 

ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ ʵʪʫ ʨʝʘʣʴʥʦʩʪʴ. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ ʧʦ ʧʨʝʜʤʝʪʫ ɸʨʭʠʪʝʢʪʫʨʘ 

ʕɺʄ ʚ ʚʠʜʝ ʦʥʪʦʣʦʛʠʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʙʳʣ ʩʦʩʪʘʚʣʝʥ ʩʧʠʩʦʢ ʪʝʨʤʠʥʦʚ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʜʣʷ ʵʪʦʡ ʦʙʣʘʩʪʠ. ʕʪʦ ʪʘʢʠʝ ʪʝʨʤʠʥʳ ʢʘʢ ʕɺʄ, ʘʥʘʣʦʛʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʘʷ ʤʘʰʠʥʘ, ʛʠʙʨʠʜʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʳ, ʮʠʬʨʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴ-

ʥʘʷ ʤʘʰʠʥʘ, ʚʥʝʰʥʠʝ ʫʩʪʨʦʡʩʪʚʘ, ʦʧʝʨʘʪʠʚʥʘʷ ʧʘʤʷʪʴ, ʚʥʝʰʥʷʷ ʧʘʤʷʪʴ ʠ 

ʜʨʫʛʠʝ. 

 

ʈʠʩʫʥʦʢ 1 

ʋʢʘʟʘʥʥʳʝ ʪʝʨʤʠʥʳ ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ ʤʦʜʝʣʴ, ʧʦʜʦʙʥʫʶ ʦʙʲʝʢʪʥʦʡ. ɺ ʵʪʦʡ 

ʤʦʜʝʣʠ, ʥʘʧʨʠʤʝʨ, ʪʝʨʤʠʥ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ʙʳʣ ʥʘʜʢʣʘʩʩʦʤ, ʘ ʪʝʨʤʠʥʳ 
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ʘʥʘʣʦʛʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ, ʛʠʙʨʠʜʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʳ, ʮʠʬ-

ʨʦʚʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʤʘʰʠʥʘ ï ʝʛʦ ʧʦʜʢʣʘʩʩʘʤʠ (ʨʠʩʫʥʦʢ 1). 

ɺʳʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʩʪʘʣʘ ʦʥʪʦʣʦʛʠʷ, ʧʨʠʛʦʜʥʘʷ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ. ʇʦʩʪʨʦʝʥʠʝ ʦʥʪʦʣʦʛʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʟʫʯʝʥʠʶ ʧʨʝʜʤʝʪʘ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼ.ʀ. ʄʫʨʦʤʮʝʚ ʆʥʪʦʣʦʛʠʯʝʩʢʠʡ ʠʥʞʠʥʠʨʠʥʛ ʟʥʘʥʠʡ ʚ ʩʠʩʪʝʤʝ prot®g®, ʉʘʥʢʪ- ʇʝʪʝʨ-

ʙʫʨʛ, 2007. 

2. http://ru.wikipedia.org/wiki/ʆʥʪʦʣʦʛʠʷ.  
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ʉɽʂʎʀʗ 2. ʉʆɿɼɸʅʀɽ  ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ 

ʈɽʉʋʈʉʆɺ. ʊɽʍʅʆʃʆɻʀʀ WEB-ʇʈʀʃʆɾɽʅʀʁ 

 

 

 

 

ʈɸɿʈɸɹʆʊʂɸ ʇʈʆɽʂʊɸ ʉʀʉʊɽʄʓ ʋʇʈɸɺʃɽʅʀʗ ɿʅɸʅʀʗʄʀ ʅɸ ʆʉʅʆɺɽ 

ʆʅʊʆʃʆɻʀʀ ʕʃɽʂʊʈʆʅʅʓʍ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʈɽʉʋʈʉʆɺ ʅɸʋʏʅʆʁ 

ɹʀɹʃʀʆʊɽʂʀ 

ʂ.ɺ. ɸʚʘʥʝʩʦʚʘ, ʈ.ɽ. ɾʝʤʘʡʪʠʩ. 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʷʦʨʩʢ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʩʦʟʜʘʥʠʶ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʦʥʪʦʣʦʛʠʡ. ʆʥʪʦʣʦʛʠʠ ʷʚ-

ʣʷʶʪʩʷ ʥʦʚʳʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʜʣʷ ʧʦʠʩʢʘ ʨʝʩʫʨʩʦʚ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʠ ʟʘʧʨʦ-

ʩʦʚ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʪʦʯʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʧʠʩʚrʘʪʴ ʩʝʤʘʥʪʠʢʫ ʜʘʥʥʳʭ ʜʣʷ 

ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʫ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ 

ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʧʦʥʷʪʠʡ. ʆʥʪʦʣʦʛʠʠ ʦʙʣʘʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘ-

ʤʠ ʦʙʨʘʙʦʪʢʠ (ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʟʘʜʘʯʘʤ ʩʝʤʘʥʪʠ-

ʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʦʵʪʦʤʫ ʦʥʪʦʣʦʛʠʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʨʝʰʝʥʠʠ 

ʧʨʦʙʣʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ, ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʠʥʪʝ-

ʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ ʠ ʪ.ʜ.[3]. ʇʦʜ 

ʦʥʪʦʣʦʛʠʝʡ ʧʦʥʠʤʘʝʪʩʷ ʪʦʯʥʘʷ ʩʧʝʮʠʬʠʢʘʮʠʷ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘ-

ʩʪʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ ʠ ʤʥʦʞʝʩʪʚʦ ʣʦʛʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ (ʪʠʧʘ çʵʣʝʤʝʥʪ-ʢʣʘʩʩè, çʯʘʩʪʴ-ʮʝʣʦʝè), ʢʦʪʦʨʳʝ ʦʧʠʩʚrʘʶʪ, ʢʘʢ ʵʪʠ 

ʪʝʨʤʠʥʳ ʩʦʦʪʥʦʩʷʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʆʥʪʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʟʥʘʥʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʝʤʘʥʪʠʯʝ-

ʩʢʦʡ ʠʥʪʝʛʨʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʘʜʝʢʚʘʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʧʦʠʩʢʦʚʳʭ ʟʘʧʨʦʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ.  

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʅʘʫʯʥʦʡ ɹʠʙʣʠʦ-

ʪʝʢʠ ʉʠʙɻʊʋ ʦʥʠ ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘ-

ʜʘʥʥʳʭ çɼʫʙʣʠʥʩʢʦʛʦ ʷʜʨʘè. ɼʫʙʣʠʥʩʢʦʝ ʷʜʨʦ (Dublin Core, DC) ï ʵʪʦ 

ʥʘʙʦʨ ʵʣʝʤʝʥʪʦʚ ʤʝʪʘʜʘʥʥʳʭ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ. ɺ ʪʝʨʤʠʥʘʭ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʦʧʠʩʳʚʘʪʴ ʩʦʜʝʨʞʘ-
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ʥʠʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʠ ʜʦʢʫʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʚ ʠʥʳʭ ʩʨʝʜʘʭ.  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʥʪʦʣʦʛʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ, ʚ ʪʦʤ 

ʯʠʩʣʝ, ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʦʥʪʦʣʦʛʠʡ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʘʥʜʘʨʪʦʤ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ IDEF5[4]. ʉʪʘʥʜʘʨʪ 

IDEF5 ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʡ 

ʤʦʞʥʦ ʥʘʛʣʷʜʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ, ʧʦʜʜʝʨʞʠʚʘʪʴ ʠ ʠʟʫʯʘʪʴ ʵʪʫ ʦʥ-

ʪʦʣʦʛʠʶ. ʕʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ ʚ 

ʧʨʦʩʪʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ (ʨʠʩʫʥʦʢ 1). 

ʆʩʥʦʚʥʳʤ ʢʣʘʩʩʦʤ ʦʥʪʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩ çʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳè. 

ɼʘʥʥʳʡ ʢʣʘʩʩ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ: 

1. çʅʘʟʚʘʥʠʝè. ʀʤʷ, ʜʘʥʥʦʝ ʨʝʩʫʨʩʫ. ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʩʦʜʝʨʞʠʪ ʬʦʨʤʘʣʴʥʦʝ ʠʤʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʜʘʥʥʳʡ ʨʝʩʫʨʩ ʠʟʚʝʩʪʝʥ; 

2. çʆʧʠʩʘʥʠʝè. ʊʝʢʩʪʦʚʦʝ ʦʧʠʩʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʨʝʩʫʨʩʘ. ʆʧʠʩʘʥʠʝ 
ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ: ʘʥʥʦʪʘʮʠʶ, ʦʛʣʘʚʣʝʥʠʝ ʠ ʠʥʳʝ ʙʣʦʢʠ; 

3. çɼʘʪʘè. ɼʘʪʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʩʦʙʳʪʠʝʤ ʚ ʞʠʟʥʝʥʥʦʤ ʮʠʢʣʝ ʨʝʩʫʨʩʘ. 
ʂʘʢ ʧʨʘʚʠʣʦ, ʜʘʪʳ ʦʧʨʝʜʝʣʷʶʪ ʤʦʤʝʥʪʳ ʩʦʟʜʘʥʠʷ, ʠʟʤʝʥʝʥʠʡ, 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʨʝʩʫʨʩʘ; 

4. çʌʦʨʤʘʪè. ʌʠʟʠʯʝʩʢʠʡ ʠʣʠ ʮʠʬʨʦʚʦʡ ʙʘʟʠʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʩʫʨʩʘ. 

ʌʦʨʤʘʪ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʪʠʧ ʥʦʩʠʪʝʣʷ ʨʝʩʫʨʩʘ ʠʣʠ ʝʛʦ ʨʘʟʤʝʨʳ, 

ʦʙʲʝʤ, ʚʝʣʠʯʠʥʫ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ. ʕʪʦʪ ʵʣʝʤʝʥʪ ʤʦʞʝʪ ʪʘʢʞʝ ʚʢʣʶ-

ʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʨʚʠʩʘʭ ʠʣʠ ʦʙʦʨʫʜʦʚʘʥʠʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ 

ʨʘʙʦʪʳ ʩ ʨʝʩʫʨʩʦʤ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʬʦʨʤʘʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴ-

ʟʦʚʘʪʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʣʦʚʘʨʠ; 

5. çʄʝʩʪʦ ʭʨʘʥʝʥʠʷè. ʄʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʩʫʨʩʘ ʥʘ ʵʣʝʢʪʨʦʥʥʦʤ 
ʥʦʩʠʪʝʣʝ; 

6. çʇʦʩʪʫʧʣʝʥʠʝ ʜʘʥʥʳʭè. ʉʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

7. ʂʣʘʩʩ çʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳè ʩʦʜʝʨʞʠʪ ʩʣʝʜʫʶʱʠʝ ʧʦʜʢʣʘʩʩʳ: 

8. çɼʘʥʥʳʝè. ʀʥʬʦʨʤʘʮʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʝ 

(ʥʘʧʨʠʤʝʨ, ʩʧʠʩʢʠ, ʪʘʙʣʠʮʳ); 

9. çʀʟʦʙʨʘʞʝʥʠʷè; 

10. çʀʥʪʝʨʘʢʪʠʚʥʳʡ ʦʙʲʝʢʪè. ʆʙʲʝʢʪ ʜʘʥʥʦʛʦ ʪʠʧʘ ʪʨʝʙʫʝʪ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʙʳʪʴ ʧʦʥʷʪʳʤ, ʠʩʧʦʣʥʝʥʥʳʤ 

ʠʣʠ ʨʝʘʣʠʟʦʚʘʥʥʳʤ; 

11. çʇʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘè. ʂʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʠʩʭʦʜʥʦʤ 

ʠʣʠ ʢʦʤʧʠʣʠʨʦʚʘʥʥʦʤ ʢʦʜʝ, ʢʦʪʦʨʘʷ ʧʨʠʛʦʜʥʘ ʚ ʥʝʠʟʤʝʥʥʦʤ ʚʠʜʝ 

ʜʣʷ ʠʥʩʪʘʣʣʷʮʠʠ ʥʘ ʜʨʫʛʦʡ ʤʘʰʠʥʝ; 

12. çʊʝʢʩʪè. ʈʝʩʫʨʩ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʣʦʚʘ ʜʣʷ 

ʯʪʝʥʠʷ (ʠʟʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʘ ʪʘʢʞʝ ʦʪʥʦʩʷʪʩʷ ʢ ʪʝʢʩʪʫ).  

ɺʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʧʦʜʢʣʘʩʩʳ ʢʣʘʩʩʘ çʕʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳè ʷʚ-

ʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʪʠʧʘʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʦʥʪʦʣʦʛʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʮʝʣʳʡ ʨʷʜ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ, ʚʠʟʫʘʣʠʟʘʮʠʶ, ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ, ʠʤ-
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ʧʦʨʪ ʠ ʵʢʩʧʦʨʪ ʦʥʪʦʣʦʛʠʡ ʨʘʟʥʳʭ ʬʦʨʤʘʪʦʚ, ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʝ, ʦʙʲʝʜʠʥʝ-

ʥʠʝ, ʩʨʘʚʥʝʥʠʝ [5]. 

ʈʠʩʫʥʦʢ 1 ï ʆʥʪʦʣʦʛʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʉʠʙɻʊʋ ʥʘ ʦʩʥʦʚʝ 

ʩʪʘʥʜʘʨʪʘ IDEF5 

ʅʘʤʠ ʙʳʣ ʚʳʙʨʘʥ ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʳʡ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʨʝʜʘʢ-

ʪʦʨ Prot®g®[6], ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ (ʩʦʟʜʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʷ ʠ ʧʨʦʩʤʦʪʨʘ) ʦʥʪʦʣʦʛʠʡ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʦʙʣʘʩʪʠ. ʆʥ ʚʢʣʶ-

ʯʘʝʪ ʨʝʜʘʢʪʦʨ ʦʥʪʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʥʪʦʣʦʛʠʠ, ʨʘʟʚʦ-

ʨʘʯʠʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʘʙʩʪʨʘʢʪʥʳʭ ʠ ʢʦʥʢʨʝʪʥʳʭ ʢʣʘʩʩʦʚ ʠ 

ʩʣʦʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʦʥʪʦʣʦʛʠʠ Prot®g® ʧʦʟʚʦʣʷʝʪ ʛʝʥʝʨʠʨʦ-

ʚʘʪʴ ʬʦʨʤʳ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʡ ʜʣʷ ʚʚʝʜʝʥʠʷ ʵʢʟʝʤʧʣʷʨʦʚ ʢʣʘʩʩʦʚ ʠ ʧʦʜ-

ʢʣʘʩʩʦʚ. ɺʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʵʪʦʡ ʧʨʦʛʨʘʤʤʳ, ʚʣʠʷʶʱʠʤ ʥʘ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʤʦʜʝʣʝʡ, ʪʘʢʞʝ ʷʚʣʷʝʪ-

ʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʥʝʸ ʩʫʱʝʩʪʚʫʝʪ ʧʣʘʛʠʥʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʠʤʧʦʨʪ-ʵʢʩʧʦʨʪ ʤʦʜʝʣʝʡ, ʩʦʟʜʘʥʥʳʭ ʚ Prot®g® ʠ ʜʠʘʛʨʘʤʤ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʢʣʘʩʩʦʚ, ʠʭ ʩʚʦʡʩʪʚ ʠ ʵʢʟʝʤʧʣʷʨʦʚ ʚ ʦʥʪʦ-

ʣʦʛʠʯʝʩʢʦʤ ʨʝʜʘʢʪʦʨʝ Prot®g® ʧʦʣʫʯʠʣʘʩʴ ʦʥʪʦʣʦʛʠʷ ʠʟʦʙʨʘʞʝʥʥʘʷ ʥʘ ʨʠ-

ʩʫʥʢʝ 2. 
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ʈʠʩʫʥʦʢ 2 ï ʆʥʪʦʣʦʛʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʝ ʉʠʙɻʊʋ ʚ ʨʝ-

ʜʘʢʪʦʨʝ Prot®g® 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʦʥʪʦʣʦʛʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʟʥʘʥʠʡ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʧʦ ʩʝ-

ʤʘʥʪʠʯʝʩʢʠʤ ʩʚʷʟʷʤ ʠ ʤʝʪʘʜʘʥʥʳʤ. ʊʘʢ ʞʝ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʨʝʜʘʢʪʠʨʦʚʘʪʴ 

ʩʘʤʫ ʩʪʨʫʢʪʫʨʫ ʦʥʪʦʣʦʛʠʠ ʠ ʩʦʜʝʨʞʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ.  

ɿʘʢʣʶʯʝʥʠʝ. ʆʥʪʦʣʦʛʠʠ ʷʚʣʷʶʪʩʷ ʥʦʚʳʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʩʨʝʜ-

ʩʪʚʘʤʠ ʜʣʷ ʧʦʠʩʢʘ ʨʝʩʫʨʩʦʚ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʥʦʚʳʤʠ ʤʝʪʦʜʘʤʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʥʘʥʠʡ ʠ ʟʘʧʨʦʩʦʚ. ʆʥʠ ʩʧʦʩʦʙʥʳ ʪʦʯʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 

ʦʧʠʩʳʚʘʪʴ ʩʝʤʘʥʪʠʢʫ ʜʘʥʥʳʭ ʜʣʷ ʥʝʢʦʪʦʨʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʨʝʰʘʪʴ 

ʧʨʦʙʣʝʤʫ ʥʝʩʦʚʤʝʩʪʠʤʦʩʪʠ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ ʧʦʥʷʪʠʡ. ʆʥʪʦʣʦʛʠʠ ʦʙʣʘ-

ʜʘʶʪ ʩʦʙʩʪʚʝʥʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʨʘʙʦʪʢʠ (ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ), ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʤʠ ʟʘʜʘʯʘʤ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʥʪʦʣʦʛʠʠ ɼʫʙʣʠʥʩʢʦʛʦ ʷʜʨʘ, ʙʳʣʠ ʚʳʷʚʣʝ-

ʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʅɹ ʉʠʙɻʊʋ ʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʪʠʧʘʤ, 

ʘ ʪʘʢʞʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʧʦʨʜ̫ʦʢ ʭʨʘʥʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʥʘʷ ʦʥʪʦʣʦʛʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʛʨʘ-

ʬʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʚ ʢʦʥʪʝʢʩʪʝ IDEF5 ʠ ʚ ʨʝʜʘʢʪʦʨʝ Protege ʧʦʟʚʦʣʷ-

ʝʪ ʫʧʨʘʚʣʷʪʴ ʵʣʝʢʪʨʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʠʪʴ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʧʦʠʩʢ,  ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢ ʞʝ  ʧʦʟʚʦʣʷʝʪ ʚ ʢʦʨʦʪʢʠʝ 

ʩʨʦʢʠ ʧʨʦʠʟʚʦʜʠʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʜʦʧʦʣʥʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ. ʈʘʟʨʘʙʘʪʳʚʘʝ-

ʤʳʡ ʧʨʦʝʢʪ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ɹɿ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʜʦ-

ʩʪʫʧʘ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʨʝʩʫʨʩʘʤ  ʥʘʫʯʥʦʡ ʙʠʙʣʠʦʪʝʢʠ ʉʠʙɻʊʋ, ʘ ʪʘʢʞʝ ʧʦʟ-

ʚʦʣʠʪ ʩʦʟʜʘʪʴ ʭʨʘʥʠʣʠʱʝ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ.  
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀ ʈɽɸʃʀɿɸʎʀʗ ɼʀʅɸʄʀʏɽʉʂʆɻʆ ʉɸʁʊɸ ɼʃʗ ʆʆʆ 

çɼʀɸɻʅʆʉʊʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ - ʉʀɹʀʈʔè 

ɸ.ɸ. ɹʨʘʥʜʫʢʦʚʘ, ʆ.ɺ. ʂʦʨʯʝʚʩʢʘʷ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʆʆʆ çɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

- ʉʠʙʠʨʴè ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʦ ʨʘʟʨʘʙʦʪʢʝ ʩʘʡʪʘ ʬʠʨʤʳ, ʦʩʥʦʚʥʳʤʠ 

ʬʫʥʢʮʠʷʤʠ ʢʦʪʦʨʦʛʦ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ:  

- ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʦʤʧʘʥʠʠ ʠ ʧʨʦʜʘʚʘʝʤʦʡ ʝʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʦʚʳʩʠʪʴ ʧʨʦʜʘʞʠ (ʚʳʭʦʜ ʥʘ ʥʦʚʳʝ ʨʳʥʢʠ ʠ ʫʢʨʝʧʣʝʥʠʝ ʧʨʝʞʥʠʭ ʧʦ-

ʟʠʮʠʡ); 

- ʫʩʪʨʦʠʪʴ ʧʨʷʤʳʝ ʧʨʦʜʘʞʠ ʯʝʨʝʟ web-ʩʘʡʪ (ʠʥʪʝʨʥʝʪ- ʤʘʛʘʟʠʥ); 

- ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʦʚʳʡ ʙʠʟʥʝʩ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

- ʧʨʦʜʚʠʛʘʪʴ ʥʦʚʳʡ ʧʨʦʜʫʢʪ ʠʣʠ ʙʨʝʥʜ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʢʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ çʆʨʛʘʥʠʟʦ-

ʚʘʪʴ ʜʝʷʪʝʣʥɹʦʩʪʴ WEB-ʩʘʡʪʘè TO-BE. 

ʆʩʫʱʝʩʪʚʣʝʥʦ ʨʘʟʛʨʘʥʠʯʝʥʠʝ ʧʨʘʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʛʨʘʤʤʳ: 

- ʘʜʤʠʥʠʩʪʨʘʪʦʨ: 

- ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʩʘʡʪʦʤ; 

- ʦʪʚʝʯʘʝʪ ʟʘ ʨʝʛʠʩʪʨʘʮʠʶ ʢʣʠʝʥʪʦʚ ʥʘ ʩʘʡʪʝ, ʪʘʢ ʞʝ ʟʘʢʨʝʧʣʷʝʪ ʟʘ 

ʥʠʤʠ ʤʝʥʝʜʞʝʨʦʚ; 

- ʩʣʝʜʠʪ ʟʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴʶ ʩʘʡʪʘ; 

- ʦʪʚʝʯʘʝʪ ʟʘ ʢʦʥʪʝʥʪ ʩʘʡʪʘ; 

- ʤʝʥʝʜʞʝʨ: 

- ʧʨʦʩʤʦʪʨ ʠ ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʟʦʚ, ʧʦʩʪʫʧʠʚʰʠʭ ʦʪ ʢʣʠʝʥʪʦʚ; 

- ʧʨʦʩʤʦʪʨ ʧʦʯʪʳ; 

- ʢʣʠʝʥʪʳ (ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ): 

- ʧʨʦʩʤʦʪʨ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʤʝʶʱʠʡʩʷ ʧʨʦʜʫʢʮʠʠ; 

- ʦʬʦʨʤʣʝʥʠʝ ʟʘʢʘʟʦʚ; 

- ʥʝʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ: 

http://www.benran.ru/Magazin/cgi-bin/Sb_03/pr03.exe?!15
http://www.cfin.ru/vernikov/idef/idef5.shtml
http://www.intuit.ru/department/expert/ontoth/7/2.html
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- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʡʪʘ, ʢʘʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 
 

 
 

ʈʠʩʫʥʦʢ 1 - ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʨʦʮʝʩʩʘ çʆʈɻɸʅʀɿʆɺɸʊʔ ɼɽʗʊɽʃʔʅʆʉʊʔ 

WEB-ʉɸʁʊɸè TO-BE 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩʘʡʪʦʤ MODx. ʕʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡ-

ʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʧʨʘʚʣʷʪʴ ʢʦʥʪʝʥʪʦʤ ʠ ʩʘʤʠʤ ʩʘʡʪʦʤ. MODx - ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ ʠ ʦʪʢʨʳʪʦʡ ʣʠʮʝʥ-

ʟʠʝʡ. ʅʘʧʠʩʘʥʘ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ PHP, ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʉʋɹɼ MYSQL. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʩʘʡʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʩʝʤ ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʘʟʯʠʢʘ ʠ ʨʘʟ-

ʤʝʱʝʥ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʧʦ ʘʜʨʝʩʫ www.ds-s.ru. 

ʉʘʡʪ ʧʦʟʚʦʣʠʣ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʤʝʥʝʜʞʝʨʦʚ ʠ ʦʧʝʨʘʪʦʨʦʚ 

ʬʠʨʤʳ ʆʆʆ çɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ - ʉʠʙʠʨʴè, ʘ ʪʘʢ ʞʝ ʧʨʦʮʝʩʩ 

ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ ʢʣʠʝʥʪʘʤʠ. ʆʥ ʩʪʘʣ ʩʚʷʟʫʶʱʠʤ ʟʚʝʥʦʤ ʤʝʞʜʫ ʢʣʠʝʥ-

ʪʘʤʠ ʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʬʠʨʤʳ. ʇʨʠ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʴ ʤʝʥʝʜʞʝʨʘʤ ʠ ʢʣʠʝʥʪʘʤ ʚʩʪʨʝʯʘʪʴʩʷ ʣʠʯʥʦ (ʧʨʠʝʟʜ ʤʝʥʝʜʞʝʨʘ ʢ 

ʢʣʠʝʥʪʫ ʠʣʠ ʢʣʠʝʥʪʘ ʚ ʦʬʠʩ ʬʠʨʤʳ), ʪʘʢ ʢʘʢ ʚʩʝ ʫʩʣʦʚʠʷ ʩʜʝʣʢʠ ʤʦʞʥʦ ʦʙ-

ʩʫʜʠʪʴ ʠ ʦʬʦʨʤʠʪʴ ʯʝʨʝʟ ʩʘʡʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʘʡʪʘ ʧʦʟʚʦʣʷʝʪ ʠʩʢʣʶʯʠʪʴ 

ʜʫʙʣʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʣʘʜʠʪʴ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪ, ʩʦ-

ʢʨʘʪʠʪʴ ʚʨʝʤʷ ʠ ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. ɼʠʘʛʨʘʤʤʘ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʩʘʡʪʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.  
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ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʩʘʡʪʘ

ʄʝʥʝʜʞʝʨ

ʂʣʠʝʥʪ

ʅʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ

ʆʪʜʝʣ ʜʦʩʪʘʚʢʠ

ɿʘʢʘʟ ʢʣʠʝʥʪʘ

ʉʚʝʜʝʥʠʷ ʦ ʢʣʠʝʥʪʘʭ

ʇʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʧʨʦʜʘʞʫ

ʅʝʦʙʭʦʜʠʤʘʷ

ʧʨʦʜʫʢʮʠʷ

ʊʦʚʘʨ

ɼʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ

ʉʦʦʙʱʝʥʠʷ ʦ ʧʦʜʪʚʝʨʞʜʝʥʠʠ

ʨʝʛʠʩʪʨʘʮʠʠ

ɼʦʛʦʚʦʨ

ʀʥʬʦʨʤʘʮʠʷ ʦ

ʧʦʣʴʟʦʚʘʪʝʣʷʭ

ɼʘʥʥʳʝ

ʧʨʦʜʘʞʠ

ʆʧʝʨʘʪʦʨ

ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ

ʩʠʩʪʝʤʘ

10ʨ.

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ

ʧʦʣʴʟʦʚʘʪʝʣʷ

20ʨ.

ʆʬʦʨʤʠʪʴ

ʟʘʢʘʟ

30ʨ.

ʇʨʦʜʘʪʴ

ʧʨʦʜʫʢʮʠʶ

40ʨ.

ɼʦʩʪʘʚʠʪʴ

ʧʨʦʜʫʢʮʠʶ
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ʈʠʩʫʥʦʢ 2 - ɼʠʘʛʨʘʤʤʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʘʡʪʘ ʜʣʷ ʆʆʆ 

çɼʀɸɻʅʆʉʊʀʏɽʉʂʀɽ ʉʀʉʊɽʄʓ - ʉʀɹʀʈʔè 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ ʩʘʡʪʘ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʥʳʭ ʠ ʪʨʫʜʦʚʳʭ ʟʘʪʨʘʪ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. 

ʆʅʊʆʃʆɻʀʏɽʉʂʀʁ ʇʆɼʍʆɼ ʂ ʈɸɿʈɸɹʆʊʂɽ ʂʋʈʉʆɺ ɼʀʉʊɸʅʎʀʆʅʅʆɻʆ 

ʆɹʋʏɽʅʀʗ  

ʅ.ɺ. ʃʫʪʦʰʢʠʥʘ, ɸ.ɸ .ɺʳʩʦʪʠʥ, ɽ.ʖ. ʊʫʛʫʥʦʚʘ, ɽ.ʀ. ʋʣʴʷʥʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.  ʂʨʘʩʥʦʷʨʩʢ 

ʇʨʠʥʷʪʠʝ ʚ 1995 ʛʦʜʫ "ʂʦʥʮʝʧʮʠʠ ʩʦʟʜʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ 

ɼʆ ʚ ʈʦʩʩʠʠ" ʧʨʠʚʝʣʦ ʢ ʨʦʩʪʫ ʢʦʣʠʯʝʩʪʚʘ ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʩ-

ʧʦʣʴʟʫʶʱʠʭ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʪʝʭʥʦʣʦʛʠʶ ɼʆ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʦʰʣʠ ʟʥʘ-

ʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ:  

- ʠʟʤʝʥʠʣʩʷ ʭʘʨʘʢʪʝʨ ʨʘʟʚʠʪʠʷ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʠ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘ-

ʥʠʡ; 

- ʫʩʢʦʨʠʣʦʩʴ ʦʙʥʦʚʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜʠʢ ʧʨʝʧʦʜʘʚʘ-

ʥʠʷ; 

- ʤʝʥʷʝʪʩʷ ʨʦʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʦʙʫʯʝʥʠʠ, ʠʟ ʪʨʘʥʩʣʷʪʦʨʘ ʦʧʨʝʜʝʣʝʥ-

ʥʦʡ ʩʫʤʤʳ ʟʥʘʥʠʡ ʦʥ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʩʦʟʜʘʪʝʣʷ ʢʫʨʩʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʥ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ ʧʦ-

ʟʥʘʥʠʷ, ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʨʫʢʦʚʦʜʩʪʚʘ ʫʯʝʙʥʳʤʠ ʧʨʦʝʢʪʘʤʠ ʩ ʧʦʤʦʱʴʶ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʠ ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʟʚʠʪʠʝ ɼʆ ʚʳʜʚʠʥʫʣʦ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ: ʫʯʝʙʥʳʝ ʢʫʨʩʳ, ʩʦʟʜʘʚʘʝ-

ʤʳʝ ʜʣʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʦʣʞʥʳ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʝ ʥʘ ʨʘʩʧʣʳʚʯʘ-

ʪʦʤ çʫʯʝʙʥʦʤ ʤʘʪʝʨʠʘʣʝè, ʘ ʥʘ ʦʪʯʝʪʣʠʚʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʟʥʘʥʠʡ. ʋʯʝʙ-
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ʥʳʝ ʵʣʝʤʝʥʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʫʜʦʙʥʦʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʠʜʝ, ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʢʦʤʧʘʢʪʥʦʩʪʠ ʠ ʩʠʩʪʝʤʥʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʥʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʫʯʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʦʩʩʠʡʩʢʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʪʝʭʥʦʣʦʛʠʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʟʥʘʥʠʡ.  

ʎʝʣʴʶ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʟʥʘʥʠʡ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʝʪʩʷ 

ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʤʝʶʱʠʭʩʷ ʫ ʦʙʫʯʘʶʱʠʭʩʷ ʟʥʘʥʠʡ, ʘʢʪʠʚʥʦʝ ʫʩʚʦʝʥʠʝ 

ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʭʦʜʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ.  

ɺʚʝʜʝʥʠʝ ʚ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʚʳʩʰʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʡ 

ʩʠʩʪʝʤʳ ʤʦʜʫʣʴʥʦ ʨʝʡʪʠʥʛʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʫʩʪʘʥʦ-

ʚʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʟʘʥʷʪʠʡ (ʥʘʧʨʠʤʝʨ, ʣʝʢʮʠʡ, ʧʨʘʢʪʠʯʝ-

ʩʢʠʭ, ʩʝʤʠʥʘʨʩʢʠʭ) ʠ ʠʭ ʚʢʣʘʜ ʚ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʠʟʫʯʝʥʠʷ ʜʠʩʮʠʧʣʠ-

ʥʳ. ʇʨʠ ʵʪʦʤ, ʟʘ ʢʘʞʜʦʡ ʪʘʢʦʡ ʝʜʠʥʠʮʝʡ ʩʪʦʠʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʚʦʝʥʥʳʭ ʧʦʥʷʪʠʡ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ.  

ʇʦʥʷʪʠʷ ʩʦʩʪʘʚʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ ʟʥʘʥʠʡ, ʧʦʵʪʦʤʫ ʚʣʘʜʝʥʠʝ ʩʠʩʪʝʤʦʡ 

ʧʦʥʷʪʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚ ʣʙʁʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʝʭʥʦʣʦʛʠʠ.  

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʪʝʨʤʠʥʘ çʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜè ʙʫʜʝʤ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʦʧʨʝʜʝʣʝʥʠʝ, ʜʘʥʥʦʝ ʚ [1]:-çʆʅʊʆʃʆɻʀʏɽʉʂʀʁ ʇʆɼʍʆɼ 

(ontological approach) ð ʩʧʦʩʦʙ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʛʜʘ ʚʥʠʤʘʥʠʝ ʩʦʩʨʝʜʦʪʦ-

ʯʝʥʦ ʥʘ ʩʘʤʠʭ ʦʙʲʝʢʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ,  ʘ ʥʝ ʥʘ ʬʘʢʪʦʨʘʭ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ 

ʥʘ ʵʪʠ ʦʙʲʝʢʪʳè. ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʢʫʨʩʘ ʥʘ ʦʩʥʦʚʝ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦ-

ʪʘʪʴ ʦʥʪʦʣʦʛʠʶ ʢʦʥʪʝʥʪʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʫʨʩʘ. ɺ ʨʘʙʦʪʘʭ [2,3] ʧʦʢʘʟʘʥʦ, 

ʯʪʦ ʦʥʪʦʣʦʛʠʷ ʢʦʥʪʝʥʪʘ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʫʨʩʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʥʪʦʣʦʛʠʶ 

ʪʝʨʤʠʥʦʚ (ʧʦʥʷʪʠʡ) ʢʫʨʩʘ. 

ɺ ʉʠʙɻʊʋ ʥʘ ʢʘʬʝʜʨʝ ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʥʘ ʙʘʟʝ ʉɼʆ Moodle ʚʝʜʫʪʩʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘ-

ʥʠʷʤ  ʌɻʆʉ ɺʇʆ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʷ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʪʝʨʘʢʪʠʚʥʳʭ 

ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ çɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘè ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ 220700.62è 

ʠ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚè ʜʣʷ ʥʘʧʨʘʚʣʝʥʠʷ 

230100.62è ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʦʥʪʦʣʦʛʠʠ ʧʦʥʷʪʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʥʪʦʣʦʛʠʷ ʪʝʨʤʠʥʦʚ-ʧʦʥʷʪʠʡ, ʠʟʫʯʘʝʤʳʭ ʚ 

ʧʝʨʚʦʤ ʤʦʜʫʣʝ ʜʠʩʮʠʧʣʠʥʳ çɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘè. 

ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʥʪʦʣʦʛʠʷ ʪʝʨʤʠʥʦʚ-ʧʦʥʷʪʠʡ, ʠʟʫʯʘʝʤʳʭ ʚ 

ʪʨʝʪʴʝʤ ʤʦʜʫʣʝ ʜʠʩʮʠʧʣʠʥʳ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪ-

ʤʦʚè. 
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ʈʠʩʫʥʦʢ 1 -ʆʥʪʦʣʦʛʠʷ ʧʦʥʷʪʠʡ 1 ʤʦʜʫʣʷ ʜʠʩʮʠʧʣʠʥʳ çɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘè 

 
 

ʈʠʩʫʥʦʢ 2 -ʆʥʪʦʣʦʛʠʷ ʧʦʥʷʪʠʡ 3 ʤʦʜʫʣʷ ʜʠʩʮʠʧʣʠʥʳ 

 çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚè 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʃʦʧʘʪʥʠʢʦʚ,ʃ.ʀ. ʕʢʦʥʦʤʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ:ʉʣʦʚʘʨʴ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠ-

ʯʝʩʢʦʡ ʥʘʫʢʠ./ ʃʦʧʘʪʥʠʢʦʚ ʃ. ʀ. ð 5-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. ð ʄ.: ɼʝʣʦ, 2003. ð 520 ʩ. 

2. ʃʫʪʦʰʢʠʥʘ, ʅ.ɺ. ʉʝʤʘʥʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʦʥʪʦʣʦʛʠʠ ʢʦʥʪʝʥʪʘ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʢʫʨʩʦʚ// 
ʅ.ɺ ʃʫʪʦʰʢʠʥʘ,. ɸ.ɸ ɺʳʩʦʪʠʥ VII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦ-

ʚʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʝ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʇʈʀʉ ï 

2010. ʉʠʙɻʊʋ ʂʨʘʩʥʦ̫ ʨʩʢ ʉ. 121 ï 125. 
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3. ʃʫʪʦʰʢʠʥʘ, ʅ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʦʥʪʦʣʦʛʠʠ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ // ʅ.ɺ ʃʫʪʦʰ-

ʢʠʥʘ,. ɸ.ɸ ɺʳʩʦʪʠʥ ʄʘʪʝʨʠʘʣʳ  V ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʕʬʬʝʢʪʠʚʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠʥʥʦʚʘʮʠʦʥʥʦ- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘè ʛ. ʉʦʯʠ, 15-16 ʜʝʢʘʙʨʷ 2010. / ʉʀʕʀʊ; ʆʪʚ. ʨʝʜ. ɺ.ʀ. ʊʝʨʝʥʪʴʝʚʘ, ɼ.ɺ. ɻʠ-

ʨʝʡʯʫʢ. ï ʉʦʯʠ: çʉʪʝʨʭè, 2010. ʉ.226-229. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ʄʋʃʔʊʀʄɽɼʀʁʅʆʁ ʇʈɽɿɽʅʊɸʎʀʀ  ʇʆ ʇʈɽʇʆɼɸɺɸʅʀʖ 

ɼʀʉʎʀʇʃʀʅʓ çʀʅʌʆʈʄɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʋʇʈɸɺʃɽʅʀʀ 

ɹɽɿʆʇɸʉʅʆʉʊʔʖ ɾʀɿʅɽɼɽʗʊɽʃʔʅʆʉʊʀè ʂɸʂ ʆɼʀʅ ʀɿ ʉʇʆʉʆɹʆɺ 

ʆɹɽʉʇɽʏɽʅʀʗ ʂɸʏɽʉʊɺɸ ʆɹʋʏɽʅʀʗ 

ʃ.ʄ. ʄʫʨʘʰʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʨʦʬʝʩʩʠʡ ʷʚʣʷʝʪʩʷ 

ʧʨʦʬʝʩʩʠʷ ʧʦ ʟʘʱʠʪʝ, ʦʭʨʘʥʝ ʞʠʟʥʠ ʠ ʪʨʫʜʘ. ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʪʦʚʠʪ ʢʘʜʨʳ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çɹʝʟʦʧʘʩ-

ʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʪʝʭʥʦʩʬʝʨʝè. ɺʳʧʫʩʢʥʠʢʠ ʵʪʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʢ ʨʝʰʝʥʠʶ ʣʶʙʳʭ ʟʘʜʘʯ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʷʭ ʣʝʩʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʯʨʝʟʚʳʯʘʡ-

ʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦ-

ʩʪʠ.  

ʇʦʜʛʦʪʦʚʢʘ ʠʥʞʝʥʝʨʘ ʚʢʣʶʯʘʝʪ ʠʟʫʯʝʥʠʝ ʩʪʫʜʝʥʪʘʤʠ ʢʫʨʩʘ çʀʥʬʦʨʤʘ-

ʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠè, 

ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʙʘʟʦʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕɺʄ, 

ʬʦʨʤʠʨʫʝʪ  ʫ ʩʪʫʜʝʥʪʦʚ ʥʘʚʳʢʦʚ ʮʝʣʦʩʪʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʜʭʦʜʘ  ʢ 

ʨʝʰʝʥʠʶ ʟʘʜʘʯ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ɻʀʉ). 

ɼʣʷ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʩʝ ʥʦʚʝʡʰʠʝ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʨʝʜʩʪʚʘ ʠ ʜʦʩʪʠʞʝʥʠʷ ʀʂʊ ï ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʠʢ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ 

ʧʨʠʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʬʝʨʝ. ɺ 

ʵʪʦʤ ʢʘʯʝʩʪʚʝ ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ 

ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʪʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʅʘ ʢʘ-

ʬʝʜʨʝ ʩʠʩʪʝʤʦʪʝʭʥʠʢʠ ʫʩʪʘʥʦʚʣʝʥʘ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʨʝʜʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ Moodle. Moodle  (Modular Object Oriented Digital Learning Envi-

ronment) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʫʣʴʥʫʶ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʫʶ ʜʠ-

ʥʘʤʠʯʝʩʢʫʶ ʫʯʝʙʥʫʶ ʩʨʝʜʫ. ʉʨʝʜʘ Moodle ʤʦʞʝʪ ʯʘʩʪʠʯʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʧʨʠ ʜʥʝʚʥʦʤ ʦʙʫʯʝʥʠʠ ʩʪʫʜʝʥʪʦʚ  

ɼʣʷ ʫʩʧʝʰʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʫʯʝʥʘ ʩʨʝʜʘ ʜʠʩʪʘʥ-

ʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʫʨʩ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʦʮʝʩʩʝ 

ʟʘʛʨʫʟʢʠ ʚ ʵʪʫ ʩʨʝʜʫ, ʪ.ʝ. ʥʘ ʩʪʘʜʠʠ ʚʥʝʜʨʝʥʠʷ. ʂʫʨʩ ʚʢʣʶʯʘʝʪ ʙʦʣʴʰʦʡ 

ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʣʝʢʮʠʠ, ʨʝʩʫʨʩʳ, ʬʦʨʫʤʳ, ʪʝʩʪʳ, ʟʘʜʘʥʠʷ, 

ʛʣʦʩʩʘʨʠʠ, ʦʧʨʦʩʳ, ʘʥʢʝʪʳ, ʯʘʪʳ, ʩʝʤʠʥʘʨʳ. ɹʣʘʛʦʜʘʨʷ ʧʣʘʛʠʥʥʦʡ ʘʨʭʠ-
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ʪʝʢʪʫʨʝ ʣʶʙʦʡ ʵʣʝʤʝʥʪ ʢʫʨʩʘ ʤʦʞʝʪ ʙʳʪʴ ʜʦʨʘʙʦʪʘʥ ʠ ʧʦʜʢʣʶʯʝʥ ʢ ʩʠʩʪʝ-

ʤʝ.  

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʥʘ ʩʪʫʜʝʥʯʝʩʢʫʶ 

ʘʫʜʠʪʦʨʠʶ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʠ ʫʨʦʚʥʷ ʠʣʣʶʩʪʨʘʪʠʚʥʦʩʪʠ ʫʩʪ-

ʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʠʟʫʘʣʴʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʝʣʘʝʪ ʝʛʦ 

ʷʨʢʠʤ, ʫʙʝʜʠʪʝʣʴʥʳʤ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʘ ʝʛʦ ʫʩʚʦʝ-

ʥʠʷ. 

ɺ ʣʝʢʮʠʶ Moodle ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʳ ʤʘʪʝʨʠʘʣʳ ʣʶʙʦʛʦ ʚʠʜʘ , ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʝʟʝʥʪʘʮʠʠ Microsoft Power Point. 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʧʨʝʟʝʥʪʘʮʠʠ - ʥʘʩʳʱʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʝʡ ʩʣʘʡʜʳ, 

ʦʬʦʨʤʣʝʥʥʳʝ ʚ ʝʜʠʥʳʡ ʩʣʘʡʜ-ʬʠʣʴʤ ʩ ʤʫʣʴʪʠʤʝʜʠʡʥʳʤʠ ʵʬʬʝʢʪʘʤʠ, ʧʦʟ-

ʚʦʣʷʝʪ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʘ,  ʘʫʜʠʪʦʨʠʠ ʥʘ ʟʥʘʯʠʤʳʭ ʤʦʤʝʥ-

ʪʘʭ ʠʟʣʘʛʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʦʟʜʘʚʘʪʴ ʥʘʛʣʷʜʥʳʝ ʵʬʬʝʢʪʥʳʝ ʦʙʨʘʟʳ ʚ 

ʚʠʜʝ ʩʭʝʤ, ʜʠʘʛʨʘʤʤ, ʛʨʘʬʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ ʠ ʪ. ʧ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʚʠʜʘ ʣʝʢʮʠʠ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠ ʦʛʨʘʥʠʯʠʪʝʣʷ ʚʨʝʤʝʥʠ ʜʝʤʦʥʩʪʨʘʮʠʠ ʩʣʘʡʜ-ʬʠʣʴʤʘ. ʕʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʚʦ ʚʨʝʤʝʥʠ ʩʦʯʝʪʘʪʴ ʫʩʪʥʳʡ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝ-

ʨʠʘʣ ʩ ʥʝʧʨʝʨʳʚʥʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʩʣʘʡʜ-ʬʠʣʴʤʘ ʚʦ ʚʨʝ-

ʤʷ ʣʝʢʮʠʠ. 

ʆʧʳʪ ʧʨʠʤʝʥʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʣʘʡʜʦʚʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ʧʦʜʯʝʨʢʥʫʣ ʥʝʩʦʤʥʝʥʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʵʪʦʛʦ ʚʠʜʘ ʦʙʫʯʝʥʠʷ: 

- ʠʥʪʝʛʨʘʮʠʷ ʛʠʧʝʨʪʝʢʩʪʘ ʠ ʤʫʣʴʪʠʤʝʜʠʘ (ʦʙʲʝʜʠʥʝʥʠʝ ʘʫʜʠʦ-, ʚʠʜʝʦ- ʠ 

ʘʥʠʤʘʮʠʦʥʥʳʭ ʵʬʬʝʢʪʦʚ) ʚ ʝʜʠʥʫʶ ʧʨʝʟʝʥʪʘʮʠʶ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʠʟʣʦ-

ʞʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʷʨʢʠʤ ʠ ʫʙʝʜʠʪʝʣʴʥʳʤ;  

- ʩʦʯʝʪʘʥʠʝ ʫʩʪʥʦʛʦ ʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʜʝʤʦʥʩʪʨʘʮʠʝʡ ʩʣʘʡʜ-

ʬʠʣʴʤʘ ʧʦʟʚʦʣʷʝʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʚʠʟʫʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʩʪʫʜʝʥʪʦʚ ʥʘ 

ʦʩʦʙʦ ʟʥʘʯʠʤʳʭ (ʚʘʞʥʳʭ) ʤʦʤʝʥʪʘʭ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ;  

- ʫʩʪʘʥʦʚʢʘ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʣʝʢʮʠʡ, ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʧʨʘʚʦʯʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ. ʧ.) ʚ ʚʠʜʝ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʢʦʤʧʴʶʪʝʨʥʳʭ 

ʢʣʘʩʩʘʭ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ 

ʚ ʯʘʩʳ, ʦʪʚʝʜʝʥʥʳʝ ʜʣʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ;  

- ʢʦʤʧʴʶʪʝʨʥʳʝ ʧʨʝʟʝʥʪʘʮʠʦʥʥʳʝ ʩʣʘʡʜ-ʬʠʣʴʤʳ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʚʠʜʝ ʨʘʩʧʝʯʘʪʦʢ ʥʘ ʧʨʠʥʪʝʨʝ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʜʘ-

ʪʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʩʪʫʜʝʥʪʦʚ: ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʘʤʷʪʦʢ ʠ ʪ.ʧ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʳʪ ʧʨʝʧʦʜʘʚʘʥʠʷ ʜʠʩʮʠʧʣʠʥʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʢʦʤʧʴʶʪʝʨʥʳʭ ʧʨʝʟʝʥʪʘʮʠʡ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ ʧʦ ʜʠʩʮʠʧʣʠʥʝ 

ʧʦʟʚʦʣʠʣʦ ʠʥʪʝʥʩʠʬʠʮʠʨʦʚʘʪʴ ʫʩʚʦʝʥʠʝ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʘʫʜʠʪʦʨʠʝʡ ʠ ʧʨʦʚʦʜʠʪʴ ʟʘʥʷʪʠʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʦʤ ʫʨʦʚʥʝ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʥʜʨʝʝʚ ɸ.ɺ., ɸʥʜʨʝʝʚʘ ʉ.ɺ., ɼʦʮʝʥʢʦ ʀ.ɹ. ʇʨʘʢʪʠʢʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ Moodle.  ï  ʊʘʛʘʥʨʦʛ:  ʀʟʜ-ʚʦ ʊʊʀ ʖʌʋ, 2008. ï 146 ʩ. 

2. ɹʝʣʦʟʫʙʦʚ ɸ.ɺ., ʅʠʢʦʣʘʝʚ ɼ.ɻ. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle. ʋʯʝʙʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ï ʉʇʙ., 2007. - 108 ʩ. 



 43 

3. ʀʚʘʥʠʣʦʚʘ ʊ.ɸ., ʃʫʪʦʰʢʠʥʘ ʅ.ɸ., ɼʦʨʨʝʨ ɸ.ɻ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʨʘʙʦʪʝ ʚ ʩʠʩʪʝʤʝ ʜʠ-

ʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle. ʋʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʧʦʩʦʙʠʝ. ʂʨʘʩʥʦʷʨʩʢ, 2010. ï 115 

ʩ. 

4. ʄʷʩʥʠʢʦʚʘ ʊ.ʉ., ʄʷʩʥʠʢʦʚ ʉ.ɸ. ʉʠʩʪʝʤʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ MOODLE. ï ʍʘʨɹ-

ʢʦʚ, 2008. ï 232 ʩ. 

5.  ʈʘʙʦʪʘ ʚ ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ Moodle.  ɸʥʠʩʠʤʦʚ ɸ.ʄ., ʋʯʝʙʥʦʝ ʧʦʩʦ-

ʙʠʝ.2-ʝ ʠʟʜ. ʠʩʧʨ. ʠ ʜʦʧʦʣʥ.ï ʍʘʨʴʢʦʚ, ʍʅɸɻʍ, 2009. - 292 ʩ. 

6. ʉʘʛʤʘʥ ʉ. ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ PowerPoint97. - ʉʇʙ: ʇʠʪʝʨ, 1997. - 512 ʩ.  

ʆʇʓʊ ʇʈʆɺɽɼɽʅʀʗ ɺʉɽʈʆʉʉʀʁʉʂʀʍ ʄɽɾɺʋɿʆɺʉʂʀʍ ʂʆʄɸʅɼʅʓʍ 

ʆʃʀʄʇʀɸɼ ʇʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʖ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ɻ.ʄ. ʈʫʜʘʢʦʚʘ, ɽ.ʄ. ʊʦʚʙʠʩ, ʀ.ʉ. ʗʢʠʤʦʚ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ  

ɺ 2012 ʛʦʜʫ ʠʩʧʦʣʥʠʪʩʷ 10 ʣʝʪ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʝʞʚʫʟʦʚʩʢʦʡ ʢʦʤʘʥʜ-

ʥʦʡ ʦʣʠʤʧʠʘʜʝ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ (ʇʈʀʉ), ʧʨʦ-

ʚʦʜʠʤʦʡ ʉʠʙʠʨʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ. 

ʇʦʜʦʙʥʘʷ ʦʣʠʤʧʠʘʜʘ ʷʚʣʷʝʪʩʷ ʫʥʠʢʘʣʴʥʦʡ, ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʥʝ ʚʳʷʚʣʝ-

ʥʦ ʝʝ ʘʥʘʣʦʛʦʚ ʚ ʈʦʩʩʠʠ. 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʟʨʘ-

ʙʦʪʯʠʢʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʋʯʠʪʳʚʘʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʘʚʪʦ-

ʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʨʝʰʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ, ʠʭ ʚʦʟʨʘʩʪʘʶʱʫʶ ʤʘʩʰʪʘʙʥʦʩʪʴ, ʫʤʝʥʠʝ ʧʨʘʚʠʣʴʥʦ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʙʫʜʫʱʫʶ ʩʠʩʪʝʤʫ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ. ɺ 

ʈʦʩʩʠʠ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʚʫʟʦʚ ʛʦʪʦʚʷʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʆʜʠʥ ʠʟ ʣʫʯʰʠʭ ʩʧʦʩʦʙʦʚ ʧʨʦʚʝʩʪʠ ʩʨʘʚʥʠʪʝʣʴ-

ʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʫʯʝʙ-

ʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ï ʵʪʦ ʦʣʠʤʧʠʘʜʘ.  

ɺ ʦʣʠʤʧʠʘʜʝ ʇʈʀʉ ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʧʦʜʭʦʜ: ʦʨʛʘʥʠʟʘʪʦʨʳ 

ʦʣʠʤʧʠʘʜʳ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʟʘʢʘʟʯʠʢʘ ʧʨʦʝʢʪʘ, ʘ ʢʦʤʘʥʜʳ ï ʚ ʨʦʣʠ ʠʩ-

ʧʦʣʥʠʪʝʣʝʡ. ʈʘʙʦʪʘ ʚʝʜʝʪʩʷ ʧʦ ʧʨʠʥʮʠʧʫ ʪʝʥʜʝʨʘ ï çʟʘʢʘʟʯʠʢè ʦʮʝʥʠʚʘʝʪ 

ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ ʧʨʦʝʢʪʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʦʩʪʘʚʣʝʥʥʳʤ ʪʨʝ-

ʙʦʚʘʥʠʷʤ. ʆʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʪʝʧʝʥʴ ʚʣʘʜʝʥʠʷ ʧʨʠʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʫʤʝʥʠʝ ʨʘʙʦʪʘʪʴ ʩ ʪʨʝʙʦ-

ʚʘʥʠʷʤʠ, ʚʝʩʪʠ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʚ ʢʦʤʘʥʜʝ.  

ʆʣʠʤʧʠʘʜʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʬʦʨʤʝ ʚ ʨʝʞʠʤʝ online. ʅʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʞʶʨʠ ʛʦʪʦʚʠʪ ʢʦʤʧʣʝʢʪ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʨʘʩʩʳʣʢʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʫʯʘʩʪʥʠʢʘʤ. ɺ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ ʢʦʤʘʥʜʳ ʨʘʟʨʘʙʘʪʳ-

ʚʘʶʪ ʧʨʦʝʢʪ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʘ ʪʘʢʞʝ ʥʘ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʠʷ ʥʘ 

ʨʘʟʨʘʙʦʪʢʫ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʢʘʢ ʧʦʩʪʨʦʝʥʠʝ ʥʝʢʦʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʨʝʰʝ-

ʥʠʷ çʩ ʥʫʣʷè, ʪʘʢ ʠ ʨʝʠʥʞʠʥʠʨʠʥʛ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ. 

ɺ 2011 ʛʦʜʫ ʟʘʜʘʥʠʝ ʙʳʣʦ ʩʣʝʜʫʶʱʠʤ: ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʚʝʜʝʥʠʝ 

ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ (ʢʘʢ ʦʙʱʝʢʦʨʧʦʨʘʪʠʚʥʦʡ, ʪʘʢ ʠ ʚ ʬʠʣʠʘʣʘʭ) ʪʨʝʥʠʥʛʦʚʦʛʦ 

ʘʛʝʥʪʩʪʚʘ, ʟʘʥʠʤʘʶʱʝʛʦʩʷ ʦʨʛʘʥʠʟʘʮʠʝʡ ʠ ʧʨʦʚʝʜʝʥʠʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 
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ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʩʠʭʦʣʦʛʠʠ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʠ ʪʝʤʘʪʠʯʝ-

ʩʢʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʝʡ.  

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʠʩʪʝʤʳ: 

- ʚʝʜʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦʙʦ ʚʩʝʭ ʢʣʠʝʥʪʘʭ ʢʦʤʧʘʥʠʠ ʚ ʮʝʣʦʤ ʠ ʢʘʞʜʦʛʦ ʬʠ-

ʣʠʘʣʘ ʚ ʦʪʜʝʣʴʥʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʠʝʥʪʦʚ ʚʳʩʪʫʧʘʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠ ʶʨʠ-

ʜʠʯʝʩʢʠʝ ʣʠʮʘ; 

- ʚʝʜʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʪʨʝʥʝʨʘʭ ʘʛʝʥʪʩʪʚʘ; 

- ʚʝʜʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ʘʛʝʥʪʩʪʚʘ ʨʘʟ-

ʣʠʯʥʦʡ ʪʝʤʘʪʠʯʝʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʬʦʨʤʳ ʧʨʦʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʠʤʝ-

ʶʪ ʧʨʘʚʦ ʧʨʦʚʦʜʠʪʴ ʪʨʝʥʝʨʳ; 

- ʚʝʜʝʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ, ʭʨʘ-

ʥʷʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʦʩʝʱʸʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʦʩʪʘʚʣʝʥʥʳʝ ʦʪʟʳʚʳ (ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤ ʙʣʘʥʢʝ ʘʥʢʝʪʳ), ʧʨʠʤʝʯʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʨʛʘʥʠʟʘʪʦʨʘ 

ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʠ ʧʨʦʚʦʜʠʚʰʝʛʦ ʤʝʨʦʧʨʠʷʪʠʷ ʪʨʝʥʝʨʘ (ʪʨʝʥʝ-

ʨʦʚ); 

- ʥʘʣʠʯʠʝ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʤʦʛʘʶʱʝʛʦ ʩʝʢʨʝʪʘʨʶ ʚ ʧʨʠʛʣʘʰʝʥʠʠ ʠʤʝ-

ʶʱʠʭʩʷ ʢʣʠʝʥʪʦʚ ʥʘ ʛʦʪʦʚʷʱʠʝʩʷ ʤʝʨʦʧʨʠʪ̫ʠʷ. 

ʇʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʚʘʣʦʩʴ ʧʨʦʝʢʪʥʳʤ ʨʝʰʝʥʠʷʤ ʥʘ ʦʩʥʦʚʝ web-

ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʱʠʤ ʜʘʣʴʥʝʡʰʠʡ ʚʦʟʤʦʞʥʳʡ ʨʦʩʪ ʨʘʟʨʘʙʘ-

ʪʳʚʘʝʤʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦ ʧʦʣʥʦʮʝʥʥʦʛʦ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʨʪʘʣʘ. ʉʦʜʝʨʞʘ-

ʱʘʷʩʷ ʚ ʟʘʜʘʥʠʠ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʦʣʥʦʪʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʪʘʥʜʘʨʪʥʦʡ 

ʢʦʥʢʫʨʩʥʦʡ ʟʘʷʚʢʝ ʥʘ ʪʝʥʜʝʨ, ʣʶʙʫʶ ʥʝʦʙʭʦʜʠʤʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥ-

ʬʦʨʤʘʮʠʶ ʢʦʤʘʥʜʘ ʠʤʝʣʘ ʧʨʘʚʦ ʧʦʣʫʯʠʪʴ ʚ ʭʦʜʝ ʫʜʘʣʸʥʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ 

ʩ ʟʘʢʘʟʯʠʢʦʤ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʚʦʠ ʠʩʪʦʯʥʠʢʠ.  

ɿʘʜʘʯʠ ʢʦʤʘʥʜʳ ʟʘʢʣʶʯʘʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʩʬʦʨʤʠʨʦʚʘʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʜʦʢʫʤʝʥʪ ʧʦ ʧʨʦʝʢʪʫ, ʧʦʟʚʦʣʷʶɦ ʠʡ 

ʫʙʝʜʠʪʴ ʬʠʨʤʫ-ʟʘʢʘʟʯʠʢʘ ʟʘʢʣʶʯʠʪʴ ʜʦʛʦʚʦʨ ʩ ʠʩʧʦʣʥʠʪʝʣʝʤ; 

2. ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʣʘʥ ʨʘʙʦʪ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ; 

3. ʨʘʟʨʘʙʦʪʘʪʴ ʧʦʣʥʳʡ ʢʦʤʧʣʝʢʪ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʤʦʜʝʣʴ ʜʝ-

ʷʪʝʣʴʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʫʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʩʮʝʥʘ-

ʨʠʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʩʪʨʫʢʪʫʨʫ ʠ ʣʦʛʠʢʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ; 

4. ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʠ ʢʦʤʧʣʝʢʪ ʧʦʣʴʟʦ-

ʚʘʪʝʣʴʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

5. ʚ ʭʦʜʝ ʨʘʙʦʪ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʦʧʝʨʘʪʠʚʥʳʤʠ ʦʪʯʝʪʘʤʠ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʦʤ, ʧʨʠ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ï ʚʳʧʦʣʥʠʪʴ ʧʨʦʮʝʜʫʨʳ ʧʝʨʝʧʣʘʥʠʨʦʚʘʥʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʦʟʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴ-

ʪʘʪʳ: 

1. ʂʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ (ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʮʝʣʠ ʠ ʧʦʜʭʦʜ)  

2. ʈʘʙʦʯʠʡ ʧʣʘʥ ʧʨʦʝʢʪʘ  
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3. ʆʪʯʸʪʥʦʩʪʴ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʧʣʘʥʘ ʧʨʦʝʢʪʘ  

4. ɼʦʢʫʤʝʥʪʘʮʠʷ ʧʦ ʧʨʠʸʤʢʝ   

5. ʇʨʦʝʢʪʥʳʝ ʨʝʰʝʥʠʷ  

6. ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ: 

a. ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ ʢʘʞʜʘʷ ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʧʦʜʛʦʪʦʚʠʪʴ ʠ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʜʦʢʫʤʝʥʪ ʂʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ. ɺʝʩʴ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʚʳʧʦʣʥʝʥ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʠʠ. ɼʦʢʫʤʝʥʪ ʚʳʩʳʣʘ-

ʝʪʩʷ ʚ ʘʜʨʝʩ ʂʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ ʥʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʝʛʦ ʨʘʟʨʘ-

ʙʦʪʢʠ ʠ ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪ ʧʦ ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢ-

ʪʘ; 

b. ʥʘ ʙʘʟʝ ʢʦʥʮʝʧʮʠʠ ʢʦʤʘʥʜʘ ʜʦʣʞʥʘ ʧʦʜʛʦʪʦʚʠʪʴ ʈʘʙʦʯʠʡ ʧʣʘʥ 
ʧʨʦʝʢʪʘ. ʇʣʘʥ ʪʘʢʞʝ ʚʳʩʳʣʘʝʪʩʷ ʚ ʘʜʨʝʩ ʂʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ 

ʥʝʤʝʜʣʝʥʥʦ ʧʦʩʣʝ ʚʥʫʪʨʝʥʥʝʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧ-

ʧʝ; 

c. ʥʘ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʢʘʞʜʳʡ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʥʦʡ 
ʛʨʫʧʧʳ ʚʳʩʳʣʘʝʪ ʟʘʧʦʣʥʝʥʥʳʝ ʦʪʯʸʪʳ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪ. 

ʆʪʯʝʪ ʚʳʩʣrʘʝʪʩʷ ʚ ʜʝʥʴ ʚʳʧʦʣʥʝʥʠʷ;  

d. ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʨʦʝʢʪ ʚʳʧʦʣʥʝʥ, ʛʦʪʦʚʠʪʩʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʧʦ 
ʧʨʠʸʤʢʝ. ɼʘʥʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʚʳʩʳʣʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʦʢʦʥʯʘ-

ʪʝʣʴʥʳʤʠ ʧʨʦʝʢʪʥʳʤʠ ʨʝʰʝʥʠʷʤʠ. 

ɺ ʪʝʢʫʱʝʤ ʛʦʜʫ ʪʝʭʥʦʣʦʛʠʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʩʥʳʭ ʨʘʙʦʪ ʚʢʣʶʯʘʣʘ ʩʣʝ-

ʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: ʢʦʥʮʝʧʮʠʷ ʧʨʦʝʢʪʘ, ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʩʮʠʧʣʠʥʳ, ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ, ʤʦʜʝʣʴ ʜʘʥʥʳʭ, 

ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʪʦʪʠʧʘ. 

 ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʝʨʢʠ ʢʘʞʜʳʡ ʢʨʠʪʝʨʠʡ ʥʘʭʦʜʠʣʩʷ ʚ ʢʦʤʧʝʪʝʥʮʠʠ 

ʦʜʥʦʛʦ ʠʟ ʯʣʝʥʦʚ ʞʶʨʠ ʠ ʦʮʝʥʠʚʘʣʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 5 ʙʘʣʣʦʚ. ʅʘ ʚʪʦ-

ʨʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʪʳ ʚʩʪʫʧʘʣʠ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʠ ʢʦʥʝʯʥʘʷ ʦʮʝʥʢʘ ʧʦ 

ʢʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʬʦʨʤʠʨʦʚʘʣʘʩʴ ʧʦ ʠʪʦʛʘʤ ʦʙʩʫʞʜʝʥʠʷ ʚʩʝʤʠ ʯʣʝʥʘʤʠ 

ʢʦʥʢʫʨʩʥʦʡ ʢʦʤʠʩʩʠʠ. ɺ 2011 ʛʦʜʫ ʧʦʙʝʜʠʪʝʣʷʤʠ ʦʣʠʤʧʠʘʜʳ ʚʪʦʨʦʡ ʛʦʜ 

ʧʦʜʨʷʜ ʩʪʘʣʘ ʢʦʤʘʥʜʘ ʇʝʨʤʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨ-

ʩʠʪʝʪʘ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʣʣʦʚ ʵʪʦʡ ʢʦʤʘʥʜʳ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 - ʀʪʦʛʦʚʳʡ ʧʨʦʪʦʢʦʣ ʧʦʙʝʜʠʪʝʣʝʡ 2011 ʛʦʜʘ 

ʂʦʥʮʝʧʮʠʷ 5,0 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʠʩʮʠʧʣʠʥʘ 4,0 

ɹʠʟʥʝʩ ʧʨʦʮʝʩʩʳ 4,5 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ 4,5 

ʄʦʜʝʣʴ ʜʘʥʥʳʭ 4,5 

ʈʝʘʣʠʟʘʮʠʷ 2,0 

ʀʪʦʛʦ ʙʘʣʣʦʚ 24,5 

 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʜʦʨʘʙʦʪʘʥʥʳʡ ʧʨʦʪʦʪʠʧ, ʢʦʤʘʥʜʘ ʇɻʊʋ ʦʪʣʠʯʠʣʘʩʴ ʜʝ-

ʪʘʣʴʥʳʤ ʠ ʦʙʦʩʥʦʚʘʥʥʳʤ ʧʦʩʪʨʦʝʥʠʝʤ ʢʦʥʮʝʧʮʠʠ ʧʨʦʝʢʪʘ ʠ ʤʦʱʥʳʤ ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝʤ ʠ ʩʤʦʛʣʘ ʦʜʝʨʞʘʪʴ ʧʦʙʝʜʫ. 
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ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʘʩʪʠʝ ʚ ʦʣʠʤʧʠʘʜʝ ʷʚʣʷʝʪʩʷ 

ʤʦʱʥʳʤ ʠʤʧʫʣʴʩʦʤ ʢ ʧʦʩʪʠʞʝʥʠʶ ʥʦʚʳʭ ʟʥʘʥʠʡ ʠ ʫʤʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. ʋʯʘʩʪʥʠʢʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʫʩʧʝʰʥʦ 

ʩʜʘʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʟʘʤʝʥ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʚʳʧʦʣʥʷʶʪ ʜʠʧʣʦʤ-

ʥʳʝ ʧʨʦʝʢʪʳ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ. ʇʦ ʦʪʟʳʚʘʤ ʩʪʫʜʝʥʪʦʚ - çʫʯʘʩʪʠʝ ʚ ʪʘʢʦʡ 

ʦʣʠʤʧʠʘʜʝ ï ʵʪʦ ʤʦʟʛʦʚʘʷ ʘʪʘʢʘ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ  ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ  ʫʞʝ ʥʝ ʩʪʨʘʰʥʦ, ʘ ʠʥʪʝʨʝʩʥʦ. ʇʨʦʠʩʭʦʜʠʪ ʥʝʢʦʝ ʫʧʦʨʷ-

ʜʦʯʝʥʠʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ  ʟʥʘʥʠʡè. ʅʘʨʘʙʦʪʘʥʥʳʡ ʦʧʳʪ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʣʦ-

ʞʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʠ ʛʦʜʘʤʠ ʧʨʦʚʝʨʝʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ  ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦ-

ʛʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʩʦʨʝʚʥʦʚʘʥʠʷ ʚʥʝʜʨʠʪʴ ʚ ʚʫʟʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʪʫ-

ʜʝʥʪʦʚ ʢ ʚʳʧʦʣʥʝʥʠʶ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʟʦʨʠʥʘ ɸ.ɸ., ʈʝʟʦʚ ʂ.ɸ., ʗʩʢʝʣʷʡʥʝʥ ɸ.ɺ. ʂʦʤʘʥʜʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʥʠʷ 5-ʦʡ ɺʩʝʨʦʩ-

ʩʠʡʩʢʦʡ ʦʣʠʤʧʠʘʜʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ // 

ʄʘʪʝʨʠʘʣʳ 1 ʛʦʨʦʜʩʢʦʡ ʩʪʫʜ.ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ "ʇʈʀʉ-2007" 13-14 ʜʝʢʘʙʨʷ 2007 ʛ. - ʂʨʘʩʥʦʷʨʩʢ, 2008. - ʉ. 9-30. 

2. ʗʢʠʤʦʚ ʉ.ʇ., ʈʫʜʘʢʦʚʘ ɻ.ʄ. ʊʝʭʥʦʣʦʛʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ //  ʄʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ VII ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʦʩʥʦʚʘʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ (ʇʈʀʉ-2009). ï ʂʨʘʩʥʦʷʨʩʢ, 2009. - ʉ. 11-16. 

FLASH-ʇʆɼɼɽʈɾʂɸ ɼʀʉʊɸʅʎʀʆʅʅʅʓʍ ʂʋʈʉʆɺ 

ʅ.ɺ. ʃʫʪʦʰʢʠʥʘ, ɽ.ʖ. ʊʫʛʫʥʦʚʘ, ɽ. ʋʣʴʷʥʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʦʙʫʯʝʥʠʝ, ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ, - ʵʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʩʩʪʦʷ-

ʥʠʠ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʦʙʫʯʘʝʤʳʡ ʨʘʟʜʝʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʳ 

ʝʛʦ ʥʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʨʘʩʰʠʨʝʥʠʝʤ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʩʝʨʚʠʩʘ ʧʨʝʜʦʩʪʘʚ-

ʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʩʣʫʛ ʦʙʫʯʘʶʱʠʤʩʷ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ ʧʦ ʨʘʟʣʠʯ-

ʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʛʠʙʢʦʛʦ ʥʝʧʨʝʨʳʚʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʛʠʙʢʠʭ ʛʨʘʬʠʢʦʚ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚ ʩʠʥʭʨʦʥʥʦʤ ʠ ʘʩʠʥ-

ʭʨʦʥʥʦʤ ʨʝʞʠʤʘʭ. 

ʎʝʣʴ ʦʙʫʯʝʥʠʷ - ʢʦʤʧʣʝʢʩʥʳʝ ʟʥʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʠʭ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ. ʎʝʣʴ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ï ʦʙʝʩʧʝʯʠʪʴ ʬʦʨʤʘʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʟʥʘʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʧʨʦʮʝʜʫʨʥʦʛʦ 

ʟʥʘʥʠʷ. ʇʨʦʮʝʜʫʨʥʦʝ ʟʥʘʥʠʝ ï ʵʪʦ ʟʥʘʥʠʝ çʢʘʢè, ʪʦ ʝʩʪʴ ʥʘʣʠʯʠʝ ʟʥʘʥʠʷ 

ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʚʝʜʝʥʠʡ ʠ ʟʥʘʥʠʡ ʥʘʚʳʢʦʚ ʨʝʘʣʴʥʦʛʦ ʤʠʨʘ. ʈʝʰʝʥʠʝ ʘʢ-

ʪʫʘʣʴʥʳʭ ʨʘʙʦʯʠʭ ʟʘʜʘʯ ʪʨʝʙʫʶʪ ʠʤʝʥʥʦ ʪʘʢʦʛʦ ʫʨʦʚʥʷ. 

ʇʨʘʚʠʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʤʫʣʴʪʠʤʝʜʠʘ, ʛʦʨʘʟʜʦ ʣʫʯʰʝ, ʯʝʤ ʪʝʢʩʪʦʚʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʦʤʦʛʘʶʪ ʫʯʝʥʠʢʘʤ ʚ ʵʬʬʝʢʪʠʚʥʦʤ ʦʙʫʯʝʥʠʠ. ʉʚʷʟʠ ʤʝʞʜʫ 

ʪʝʢʩʪʦʤ ʠ ʛʨʘʬʠʢʦʡ ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʦʟʚʦʣʷʶʪ ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʠ ʣʫʯʰʝ ʧʦ-

ʩʪʨʦʠʪʴ ʤʦʜʝʣʴ ʟʥʘʥʠʡ.  
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ʕʬʬʝʢʪʠʚʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʩʨʝʜʘ ʦʙʫʯʝʥʠʷ ( ʚʢʣʶʯʘʶʱʘʷ ʤʫʣʴʪʠʤʝ-

ʜʠʡʥʫʶ ʩʨʝʜʫ ʦʙʫʯʝʥʠʷ), ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘ:  

1. ʆʪʦʙʨʘʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

2. ʈʫʢʦʚʦʜʩʪʚʘ ʧʦ ʪʦʤʫ, ʯʪʦ ʥʫʞʥʦ ʩʜʝʣʘʪʴ  

3. ʋʧʨʘʞʥʝʥʠʷ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʠ ʟʘʧʦʤʠʥʘʥʠʷ 

4. ʆʮʝʥʢʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʚʪʦʨʝʥʠʷ ʠʣʠ ʧʝʨʝʭʦʜ ʥʘ 

ʩʣʝʜʫʶɦ ʠʡ ʰʘʛ  

ʕʪʠ ʯʝʪʳʨʝ ʵʣʝʤʝʥʪʘ ʤʦʛʫʪ ʙʳʪʴ ʚʩʪʨʦʝʥʳ ʚ ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩʤʝʰʘʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ 

ʧʦʯʪʠ ʚʩʝ ʵʪʠ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʫʣʴʪʠ-

ʤʝʜʠʘ, ʤʫʣʴʪʠʤʝʜʠʘ ʜʝʣʘʝʪ ʠʭ ʛʦʨʘʟʜʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ ʠ ʟʥʘʯʠʤʳʤʠ.  

ʇʨʠʥʮʠʧʳ ʚʣʠʷʥʠʷ ʤʫʣʴʪʠʤʝʜʠʘ ʥʘ ʟʘʧʦʤʠʥʘʥʠʝ ʠ ʧʝʨʝʜʘʯʫ ʠʥʬʦʨʤʘ-

ʮʠʠ [2] ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. ʕʪʠ ʧʨʠʥʮʠʧʳ ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʠʟ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʥʘʫʢʠ ʦ ʤʳʰʣʝʥʠʠ, ʦʙ ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʘʙʦʯʝʡ ʧʘʤʷʪʠ ʠ ʧʨʠʥ-

ʮʠʧʘʭ ʢʦʜʠʨʦʚʘʥʠʷ ʚ ʜʦʣʛʦʚʨʝʤʝʥʥʦʡ ʧʘʤʷʪʠ.  

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ, ʚ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʘʭ çɼʠʩ-

ʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘè ʠ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚè ʙʳ-

ʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʩʦʟʜʘʥʳ ʦʙʫʯʘʶʱʠʝ flash-ʨʦʣʠʢʠ ʜʣʷ ʣʫʯʰʝʛʦ ʫʩʚʦʝʥʠʷ 

ʠ ʧʦʥʠʤʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʨʦʣʠʢʦʚ ʠʩʧʦʣʴʟʦʚʘʣʩʷ 

Flash 8. 

ʊʘʙʣʠʮʘ 1 - ʇʨʠʥʮʠʧʳ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʫʣʴʪʠʤʝʜʠʘ ʧʦ ʄʝʡʝʨʫ  

ʇʨʠʥʮʠʧ ʆʧʠʩʘʥʠʝ 

ʄʫʣʴʪʠʤʝʜʠʘ ʆʙʫʯʝʥʠʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʢʩʪʘ ʠ ʛʨʘʬʠʢʠ ʣʫʯʰʝ, ʯʝʤ ʩ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝʤ ʪʦʣʢɹʦ ʪʝʢʩʪʘ 

ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ 

ʩʚʷʟʴ 

ʇʨʠ ʦʙʫʯʝʥʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʪʝʢʩʪʦʤ ʠ ʛʨʘʬʠʢʦʡ, ʣʫʯʰʝ, 

ʢʦʛʜʘ ʢʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʝ ʪʝʢʩʪ ʠ ʛʨʘʬʠʢʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʨʷʜʦʤ ʩ 

ʜʨʫʛ ʜʨʫʛʦʤ 

ɺʨʝʤʝʥʥʘʷ ʩʚʷʟʴ ʇʨʠ ʦʙʫʯʝʥʠʠ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʤʩʷ ʪʝʢʩʪʦʤ ʠ ʛʨʘʬʠʢʦʡ, ʣʫʯʰʝ, 

ʢʦʛʜʘ ʢʦʨʨʝʩʧʦʥʜʠʨʫʶʱʠʝ ʪʝʢʩʪ ʠ ʛʨʘʬʠʢʘ ʧʦʷʚʣʷʶʪʩʷ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦ, ʘ ʥʝ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ 

ʃʦʛʠʯʥʦʩʪʴ ʇʨʠ ʦʙʫʯʝʥʠʠ ʣʫʯʰʝ, ʝʩʣʠ ʪʝʢʩʪ, ʛʨʘʬʠʢʘ ʠʣʠ ʟʚʫʢ ʥʝ ʠʟʙʳʪʦʯʥʳ. 

ʄʦʜʘʣʴʥʦʩʪʴ ʇʨʠ ʦʙʫʯʝʥʠʠ ʣʫʯʰʝ, ʝʩʣʠ ʘʥʠʤʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʢʪʦʨʩʢʠʤ 

ʛʦʣʦʩʦʤ, ʯʝʤ ʝʩʣʠ ʘʥʠʤʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʵʢʨʘʥʥʳʤ ʪʝʢʩʪʦʤ. 

ʀʟʙʳʪʦʯʥʦʩʪʴ ʇʨʠ ʦʙʫʯʝʥʠʠ ʣʫʯʰʝ, ʝʩʣʠ ʘʥʠʤʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʜʠʢʪʦʨʩʢʠʤ 

ʛʦʣʦʩʦʤ, ʯʝʤ ʝʩʣʠ ʘʥʠʤʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠ ʜʠʢʪʦʨʩʢʠʤ ʛʦʣʦ-

ʩʦʤ ʠ ʵʢʨʘʥʥʳʤ ʪʝʢʩʪʦʤ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʦʪʣʠʯʠʷ 

ʕʬʬʝʢʪ ʵʪʠʭ ʧʨʠʥʮʠʧʦʚ ʙʦʣʝʝ ʩʠʣʴʥʦ ʚʳʨʘʞʝʥ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʥʘʯʘʣʴʥʳʤ ʟʥʘʥʠʷʤ, ʯʝʤ ʟʥʘʥʠʷʤ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʠ ʜʣʷ ʩʠʣʴʥʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʜʘʣʝʥʥʳʭ ʫʯʝʥʠʢʦʚ, ʯʝʤ ʜʣʷ ʤʘʣʦʫʜʘʣʝʥʥʳʭ ʪʝʨ-

ʨʠʪʦʨʠʘʣʴʥʦ. 

ɺ ʨʦʣʠʢʘʭ ʦʪʨʘʞʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʨʘʟʦʙʨʘʥʳ ʧʨʠʤʝʨʳ ʨʝʰʝʥʠʷ 

ʟʘʜʘʥʠʡ ʧʦ ʪʝʤʘʤ: ʦʧʝʨʘʮʠʠ ʥʘ ʤʥʦʞʝʩʪʚʘʭ, ʧʨʷʤʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʤʥʦ-

ʞʝʩʪʚ, ʦʪʥʦʰʝʥʠʝ ʠ ʦʙʨʘʪʥʦʝ ʦʪʥʦʰʝʥʠʝ, ʢʦʤʧʦʟʠʮʠʡ ʦʪʥʦʰʝʥʠʡ, ʛʨʘʬʳ 

(ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ, ʥʝʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ, ʧʩʝʚʜʦʛʨʘʬ, ʧʝʪʣʷ, ʤʫʣʴʪʠʛʨʘʬ, 
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ʩʪʝʧʝʥʴ ʠ ʧʦʣʫʩʪʝʧʝʥʴ ʚʝʨʰʠʥ, ʮʝʧʴ, ʧʨʦʩʪʘʷ ʮʝʧʴ, ʢʦʥʪʫʨ, ʧʨʦʩʪʦʡ ʢʦʥ-

ʪʫʨ), ʤʘʪʨʠʮʘ ʩʤʝʞʥʦʩʪʠ, ʤʘʪʨʠʮʘ ʠʥʮʠʜʝʥʪʥʦʩʪʠ, ʤʘʪʨʠʮʘ ʩʚʷʟʥʦʩʪʠ, ʜʝ-

ʨʝʚʦ (ʦʩʪʦʚʥʦʝ, ʤʠʥʠʤʘʣʴʥʦʝ ʦʩʪʘʚʥʦʝ), ʥʘʛʨʫʞʝʥʥʳʡ ʛʨʘʬ, ʜʣʠʥʘ ʧʫʪʠ, 

ʦʙʭʦʜʳ ʛʨʘʬʦʚ, ʣʦʛʠʯʝʩʢʠʝ ʩʚʷʟʢʠ, ʥʦʨʤʘʣʴʥʳʝ ʬʦʨʤʳ ʬʦʨʤʫʣ, ʪʘʙʣʠʮʘ 

ʠʩʪʠʥʥʦʩʪʠ, ʙʫʣʝʚʳ ʬʫʥʢʮʠʠ, ʧʨʠʣʦʞʝʥʠʷ ʘʣʛʝʙʨʳ ʚʳʩʢʘʟʳʚʘʥʠʡ.  

ʈʦʣʠʢʠ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʦ, ʪʘʢ ʠ ʚʩʝ ʚʤʝʩʪʝ, ʟʘʧʫʩʪʠʚ 

ʩʪʘʨʪʦʚʫʶ ʩʪʨʘʥʠʮʫ, ʩ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʥʘ ʣʶʙʫʶ ʪʝʤʫ. ʅʘʧʨʠʤʝʨ, 

ʦʪʢʨʳʪʴ ʩʪʘʨʪʦʚʫʶ ʩʪʨʘʥʠʮʫ ʤʦʞʥʦ ʚʳʙʨʘʚ ʬʘʡʣ çʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠ-

ʢʘè (ʨʠʩʫʥʦʢ1). 

ʂʥʦʧʢʠ ʧʝʨʝʭʦʜʘ  ʧʦʟʚʦʣʷʶʪ ʩʪʫʜʝʥʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʝʨʝʢʣʶʯʘʪʴ 

ʢʘʜʨ ʟʘ ʢʘʜʨʦʤ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʫ ʠʟʫʯʘʪʴ ʤʘʪʝʨʠʘʣ ʩʪʦʣʴʢʦ ʩʢʦʣʴʢʦ 

ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʨʠ ʨʘʟʙʦʨʝ ʧʨʠʤʝ-

ʨʘ ʯʝʪʢʦ ʧʦ ʰʘʛʘʤ ʧʨʦʩʣʝʜʠʪʴ ʚʩʝ ʜʝʡʩʪʚʠʷ. ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʢʘʢʦʡ-ʪʦ ʠʟ ʰʘ-

ʛʦʚ ʥʝʧʦʥʷʪʝʥ, ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʦʪʨʝʪʴ ʝʛʦ ʟʘʥʦʚʦ 

ʅʘ ʩʝʛʦʜʥʷ ʩʦʟʜʘʥʦ ʫʞʝ 20 ʨʦʣʠʢʦʚ, ʠ ʵʪʘ ʨʘʙʦʪʘ ʙʫʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ. 
 

 

ʈʠʩʫʥʦʢ 1 ï ɿʘʛʨʫʟʢʘ ʨʦʣʠʢʘ (ʢʥʦʧʢʘ ʟʘʧʫʩʢʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʩʪʨʘʥʠʮ) 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʀʚʘʥʠʣʦʚʘ, ʊ.ʅ. ɼʠʩʢʨʝʪʥʘʷ ʤʘʪʝʤʘʪʠʢʘ. ʂʫʨʩ ʣʝʢʮʠʡ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ [ʊʝʢʩʪ] / ʊ.ʅ. 
ʀʚʘʥʠʣʦʚʘ. ï ʂʨʘʩʥʦʷʨʩʢ: ʉʠʙɻʊʋ, 2004 ʛ. ï 83 ʩ. 

2. ʀʚʘʥʠʣʦʚʘ, ʊ.ʅ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʣʦʛʠʢʘ ʠ ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ. ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. [ʊʝʢʩʪ] 
/ ʊ.ʅ. ʀʚʘʥʠʣʦʚʘ. ï ʂʨʘʩʥʦʷʨʩʢ: ʉʠʙɻʊʋ, - 2008. 80 ʩ. 

3. ʄʝʡʝʨ ɼ. ʉʦʮʠʘʣʴʥʘʷ ʧʩʠʭʦʣʦʛʠʷ: ʀʥʪʝʥʩʠʚʥʳʡ ʢʫʨʩ: ʇʝʨ. c ʘʥʛʣ./ ɼ. ʄʘʡʝʨʩ. - 4- 

ʤʝʞʜʫʥʘʨ. ʠʟʜ. - ʉʇʙ.;ʄ.:ʇʨʘʡʤ-ɽʚʨʦʟʥʘʢ;ʆʣʤʘ-ʇʨʝʩʩ,2004. - 510 ʩ 
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ʄʆɼɽʃʀ ʂʆʄʄʋʅʀʂɸʎʀʀ ɺ ʆʊʂʈʓʊʓʍ ʀʅʊɽʈʅɽʊ-ʉʀʉʊɽʄɸʍ 

ɸ.ɺ. ʆʩʠʥ 

ʅʘʫʯʥʳʡ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʀʨʢʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʀʩʩʣʝʜʫʷ ʚʦʟʜʝʡʩʪʚʠʝ ʬʝʥʦʤʝʥʘ ʩʝʪʠ ʠʥʪʝʨʥʝʪ ʥʘ ʤʘʣʳʡ ʙʠʟʥʝʩ, ʤʳ 

ʚʳʜʝʣʷʝʤ ʜʚʘ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʠʥʮʠʧʘʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʝ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ. ʀʤʠ ʷʚʣʷʶʪʩʷ ï ʦʪʢʨʳ-

ʪʦʩʪʴ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʚʫʩʪʦʨʦʥʥʝʡ ʩʚʷʟʠ. ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʪʨʝʭ ʤʝʭʘʥʠʟʤʦʚ: ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʬʠʨʤʦʡ ʠ ʙʠʟʥʝʩ-ʩʨʝʜʦʡ, ʧʫʙʣʠʢʘʮʠʠ ʮʝʣʝʡ ʠ ʧʨʠʥ-

ʮʠʧʦʚ, ʚʝʜʝʥʠʝʤ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʙʣʦʛʦʚ, ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʄʝʭʘʥʠʟʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʬʠʨʤʦʡ ʠ ʙʠʟʥʝʩ-ʩʨʝʜʦʡ ʚ ʪʦʡ ʠʣʠ 

ʠʥʦʡ ʬʦʨʤʝ ʚʩʝʛʜʘ ʠʤʝʣ ʤʝʩʪʦ ʩ ʪʝʭ ʧʦʨ, ʢʘʢ ʩʫʱʝʩʪʚʫʝʪ ʙʠʟʥʝʩ, ʦʜʥʘʢʦ ʩ 

ʠʟʦʙʨʝʪʝʥʠʝʤ ʠʥʪʝʨʥʝʪʘ ʜʘʥʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʩʪʘʣʘ ʦʪʢʨʳʪʦʡ. ʇʨʝʜʩʪʘ-

ʚʠʪʝʣʠ ʙʠʟʥʝʩ-ʩʨʝʜʳ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʳʨʘʞʘʶʪ ʦʪʟʳʚʳ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʠʨʤʳ, ʧʨʠʯʝʤ ʦʥʠ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʨʦʩʪʦ ʧʦʩʳʣʘʪʴ ʜʘʥʥʳʝ ʦʪʟʳ-

ʚʳ ʥʘ ʵʣʝʢʪʨʦʥʥʳʡ ʘʜʨʝʩ ʬʠʨʤʳ, ʥʦ ʠ ʧʫʙʣʠʢʦʚʘʪʴ ʵʪʠ ʦʪʟʳʚʳ ʦʪʢʨʳʪʦ, ʥʘ 

ʧʣʦʱʘʜʢʝ, ʥʝ ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʪʦʡ ʬʠʨʤʝ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʠʰʫʪʩʷ ʦʪʟʳʚʳ.  

ɺ ʠʩʪʦʨʠʯʝʩʢʦʤ ʨʘʟʚʠʪʠʠ ʩʚʷʟʝʡ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʢʘʢ ʢʦʤʤʫʥʠʢʘʮʠ-

ʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʧʦ ʤʥʝʥʠʶ ʠʟʚʝʩʪʥʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ɼʞ. 

ɻʨʶʥʠʥʛʘ ʠ ʊ. ʍʘʥʪʘ, ʨʘʟʜʝʣʷʶʪʩʷ ʯʝʪʳʨʝ ʩʪʘʜʠʠ.
1
 ʕʪʠ ʩʪʘʜʠʠ ʥʘʟʚʘʥʳ ʘʚ-

ʪʦʨʘʤʠ çʯʝʪʳʨʝ ʤʦʜʝʣʠ PRè: 1) ʧʨʝʩʩ-ʘʛʝʥʪʩʪʚʦ / ʧʘʙʣʠʩʠʪʠ; 2) ʠʥʬʦʨʤʠ-

ʨʦʚʘʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ; 3) ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʘʩʩʠʤʤʝʪʨʠʯʥʘʷ ʤʦʜʝʣʴ; 4) 

ʜʚʫʭʩʪʦʨʦʥʥʷʷ ʩʠʤʤʝʪʨʠʯʥʘʷ ʤʦʜʝʣʴ. ʕʪʠ ʤʦʜʝʣʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʥʦʩʪʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ (ʦʪ ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʠ 

ʥʘʦʙʦʨʦʪ) ʠ ʧʦ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ ʫʯʠʪʳʚʘʝʤʳʭ ʠʥʪʝʨʝʩʦʚ (ʚʢʣʶʯʘʶʪʩʷ 

ʣʠ ʠʥʪʝʨʝʩʳ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚ ʦʞʠʜʘʝʤʳʡ ʨʝʟʫʣʴʪʘʪ).  

ɼʣʷ ʧʝʨʚʳʭ ʜʚʫʭ ʤʦʜʝʣʝʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚʩʝʛʜʘ ʦʜʥʦʥʘʧʨʘʚʣʝʥʳ ï ʦʪ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʜʘʥʥʳʝ ʤʦʜʝʣʠ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʣʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʉʘʤʠ ʞʝ ʤʦʜʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʧʨʝʩʩ-

ʘʛʝʥʪʩʪʚʘ ʥʝ ʩʚʷʟʳʚʘʶʪ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʦʤ ʜʘʪʴ ʧʦʣʥʫʶ ʢʘʨʪʠʥʫ ʦʨʛʘʥʠ-

ʟʘʮʠʠ. 

ʆʜʥʘʢʦ ʥʝ ʩʣʝʜʫʝʪ ʟʘʙʳʚʘʪʴ, ʯʪʦ ʬʠʣʦʩʦʬʠʷ ʧʨʝʩʩ-ʘʛʝʥʪʩʪʚ ʩʦʟʜʘʚʘʣʘʩʴ 

ʚ ʢʦʥʮʝ XIX  ï ʥʘʯʘʣʝ XX ʩʪʦʣʝʪʠʷ, ʢʦʛʜʘ ʥʘʙʠʨʘʣ ʩʠʣʫ ʙʦʣʴʰʦʡ ʙʠʟʥʝʩ, ʠ 

ʵʪʦʪ ʙʦʣʴʰʦʡ ʙʠʟʥʝʩ ʜʝʡʩʪʚʦʚʘʣ ʧʦ ʜʦʢʪʨʠʥʝ: ʯʝʤ ʤʝʥʴʰʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴ 

ʟʥʘʣʘ ʦ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʝʤ ʵʬʬʝʢʪʠʚʥʝʝ ʠ ʧʨʠʙʳʣʴʥʝʝ ʙʳʣʘ ʵʪʘ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ. ɸʪʘʢʘ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʠ ʧʨʦʬʩʦʶʟʦʚ ʟʘʩʪʘʚʠʣʘ ʩʣʝʛʢʘ ʤʦʜʠʬʠ-

                                                           
1
 ʉʤ., ʥʘʧʨ., ʐʠʰʢʠʥʘ ʄ. ɸ. ʉʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʚ ʩʠʩʪʝʤʝ ʩʦʮʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ï 

ʉʇʙ.: ʀʟʜ-ʚʦ ʉʧʙɻʋ, 1999; PR ʩʝʛʦʜʥʷ: ʥʦʚʳʝ ʧʦʜʭʦʜʳ, ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʧʨʘʢʪʠ-

ʢʘ. ï ʄ.: ʀʤʠʜʞ-ʂʦʥʪʘʢʪ, 2002; ʅʴʶʩʦʤ ʂ., ʊʝʨʢ ɼ., ʂʨʫʢʝʙʝʨʛ ɼ. ɺʩʝ ʦ PR. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ 

ʧʘʙʣʠʢ ʨʠʣʝʡʰʥʟ. ï ʄ.; ʀʅʌʈɸ-ʄ, ʀʤʠʜʞ-ʂʦʥʪʘʢʪ, 2003; ʏʫʤʠʢʦʚ ɸ. ʅ. ʉʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥ-

ʥʦʩʪʴʶ. ï ʄ.: ɼʝʣʦ, 2003. 
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ʮʠʨʦʚʘʪʴ ʵʪʫ ʬʠʣʦʩʦʬʠʶ: ʩʣʝʜʫʝʪ ʥʝ ʚʳʪʨʘʚʣʠʚʘʪʴ ʧʨʘʚʜʫ, ʘ ʟʘʪʷʛʠʚʘʪʴ 

ʚʨʝʤʷ ʝʝ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ.  

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʨʥʝʪʘ ʧʨʠʤʝʥʝʥʠʝ ʥʘ ʧʨʘʢʪʠʢʝ ʪʘʢʦʡ ʬʠʣʦʩʦʬʠʠ ʧʦ-

ʩʪʝʧʝʥʥʦ ʪʝʨʷʣʦ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɸʢʮʝʥʪ ʩ ʦʜʥʦʩʪʦʨʦʥʥʝʡ ʢʦʤʤʫʥʠ-

ʢʘʮʠʠ, ʛʣʘʚʥʦʡ ʮʝʣʴʶ ʢʦʪʦʨʦʡ ʙʳʣʦ ʜʦʥʝʩʪʠ ʠʥʬʦʨʤʘʮʠʶ ʜʦ ʧʦʣʫʯʘʪʝʣʷ, 

ʧʝʨʝʤʝʩʪʠʣʩʷ ʥʘ ʜʚʫʭʩʪʦʨʦʥʥʶʶ ʩʠʤʤʝʪʨʠʯʥʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ, ʦʩʥʦʚʥʘʷ 

ʟʘʜʘʯʘ ʢʦʪʦʨʦʡ ï ʜʦʩʪʠʞʝʥʠʝ ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʷ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘ-

ʥʠʟʤʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ʇʨʘʢʪʠʢʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʪʘʢʦʡ ʪʠʧʦʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʙʣʦʢ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʝʙ-ʩʘʡʪʘ, ʢʘʢ 

ʢʦʥʬʝʨʝʥʮʠʠ ʜʣʷ ʧʦʩʝʪʠʪʝʣʝʡ, ʚʦʧʨʦʩʳ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʦʨʛʘʥʠʟʘʮʠʠ, ʯʘʪʳ 

ʠ, ʩʦʙʩʪʚʝʥʥʦ, ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ, ʧʦʣʫʯʠʣ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘʨʷ-

ʜʫ ʩ ʪʘʢʠʤʠ ʙʣʦʢʘʤʠ, ʢʘʢ: ʠʩʪʦʨʠʷ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʙʨʘʱʝʥʠʝ ʢ ʧʦʩʝʪʠʪʝʣʷʤ 

ʦʪ ʧʝʨʚʦʛʦ ʣʠʮʘ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʬʠʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʜʫʢʮʠʷ ʠ ʫʩʣʫʛʠ 

ʦʨʛʘʥʠʟʘʮʠʠ.
2
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʙʠʟʥʝʩʘ ʚ ʵʧʦʭʫ ʠʥʪʝʨʥʝʪʘ ʠʤʝʝʪ ʥʝʢʦʝ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʝ ʩʚʦʡʩʪʚʦ. ʆʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʬʠʨʤʘ ʥʝ ʤʦʞʝʪ ʚʦʩ-

ʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʪʦʤʫ, ʯʪʦ ʦ ʥʝʡ ʙʫʜʫʪ ʧʫʙʣʠʢʦʚʘʪʴʩʷ ʦʪʟʳʚʳ.
3
 ʌʠʨʤʘ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʭ ʩʪʨʘʪʝʛʠʡ: 

- ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ; 

- ʥʘʧʨʘʚʣʷʪʴ ʧʨʦʮʝʩʩ; 

- ʩʦʟʜʘʚʘʪʴ ʧʨʦʮʝʩʩ. 

ʊʦ ʝʩʪʴ ʧʨʦʷʚʣʷʪʴ ʥʘʙʣʶʜʘʪʝʣʴʥʫʶ, ʘʢʪʠʚʥʫʶ ʠʣʠ ʧʨʦʘʢʪʠʚʥʫʶ ʧʦʟʠ-

ʮʠʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʧʝʰʥʦʛʦ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʨʤʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʧʨʘʚʣʷʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ
4
 ʦ ʩʝʙʝ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ. 

çɺʢʣʶʯʘʷʩʴ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷè ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ 

ʤʥʝʥʠʷ, çʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

1. ʉʠʩʪʝʤʥʦʩʪʴ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴè. ʀʥʬʦʨʤʘʮʠʷ ʮʠʨʢʫʣʠʨʫʝʪ ʧʦ-

ʩʪʦʷʥʥʦ, ʩ ʪʝʤ ʯʪʦʙʳ ʩʧʝʮʠʘʣʠʩʪ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʢʦʤʤʫʥʠʢʘʮʠʦʥ-

ʥʳʭ ʧʦʪʦʢʦʚ ʚʩʝʛʜʘ ʙʳʣ ʦʩʚʝʜʦʤʣʝʥ ʦ ʚʥʫʪʨʝʥʥʝʤ ʩʦʩʪʦʷʥʠʠ ʢʦʤʤʫʥʠ-

ʢʘʥʪʘ ʠ ʤʦʛ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. 

                                                           
2
 ʏʫʤʠʢʦʚ ɸ. ʅ., ɹʦʯʘʨʦʚ ʄ. ʇ. PR-ʢʘʤʧʘʥʠʷ ʚ ʠʥʪʝʨʥʝʪʝ // ʉʦʚʝʪʥʠʢ, 2000, ˉ 11, ʩ. 47. 

3
 ɺʦʟʤʦʞʥʦʩʪʠ ʘʥʦʥʠʤʥʦʛʦ ʫʯʘʩʪʠʷ ʚ ʦʥʣʘʡʥ-ʜʠʩʢʫʩʩʠʷʭ ʠʥʦʛʜʘ ʩʪʘʥʦʚʷʪʩʷ ʩʘʤʳʤ ʥʘʩʪʦʷʱʠʤ 

ʙʝʜʩʪʚʠʝʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʛʦʣʦʚʥʦʡ ʙʦʣʴʶ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʢʦʤʤʫʥʠʢʘʮʠʷʤ. ʉʤ. ʦʙ 

ʵʪʦʤ: ʉʘʡʪʝʣ ʌ. ʇ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʘʙʦʠʢ ʨʠʣʝʡʰʥʟ. ï ʄ.: ʀʤʠʜʞ-ʂʦʥʪʘʢʪ, 2002, ʩ. 362. ʇʦʵʪʦ-

ʤʫ ʩʧʝʮʠʘʣʠʩʪʘʤ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʩʚʷʟʷʤ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʩʣʝʜʫʝʪ ʦʯʝʥʴ ʚʥʠʤʘʪʝʣʴʥʦ ʩʣʝ-

ʜʠʪʴ ʟʘ ʨʘʟʚʠʪʠʝʤ ʜʠʩʢʫʩʩʠʡ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ, ʬʦʨʫʤʘʭ ʠ ʯʘʪʘʭ ʠ ʚʦʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʪʴ, ʧʫʙʣʠ-

ʢʫʷ ʦʬʠʮʠʘʣʴʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ. 
4
 ʆʙ ʠʟʤʝʥʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʘʢ ʦ ʩʧʦʩʦʙʝ ʠʟʤʝʥʝʥʠʷ ʨʝʘʣʴʥʦʩʪʠ ʚ ʵʧʦʭʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʩʤ.: Austin J. L. Quand dire, côest faire. ï Paris, 1970; ʊʦʬʬʣʝʨ ɸ. ʊʨʝʪʴʷ ʚʦʣʥʘ. ɸʤʝʨʠ-

ʢʘʥʩʢʘʷ ʤʦʜʝʣʴ: ʩ ʙʫʜʫʱʠʤ ʚ ʢʦʥʬʣʠʢʪʝ. ï ʄ., 1984. 
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2. ʆʧʪʠʤʘʣʴʥʦʩʪʴ. ʀʟʙʳʪʦʢ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʢ ʠ ʝʝ ʥʝʜʦʩʪʘʪʦʢ, ʩʥʠ-

ʞʘʝʪ ʢʘʯʝʩʪʚʦ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. 

3. ɼʦʩʪʦʚʝʨʥʦʩʪʴè.5
 

ʉʠʩʪʝʤʥʦʩʪʴ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʙʠʟʥʝʩʦʤ ʚ 

ʵʧʦʭʫ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, ʢʘʢ 

ʧʫʙʣʠʢʘʮʠʷ ʮʝʣʝʡ ʠ ʧʨʠʥʮʠʧʦʚ ʬʠʨʤʳ ʠ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʙʣʦʛʠ. 

ʎʝʣʠ ʠ ʧʨʠʥʮʠʧʳ ʬʠʨʤʳ ʧʫʙʣʠʢʫʶʪʩʷ ʚ ʝʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʦʢʫʤʝʥʪʘʭ, 

ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʵʪʫ ʧʫʙʣʠʢʘʮʠʶ ʮʝʣʝʡ 

ʠ ʧʨʠʥʮʠʧʦʚ ʩʦʩʪʘʚʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʬʠʨʤʝ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʚ ʩʠʣʫ ʩʠʩʪʝʤʥʦʩʪʠ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʪʘʢʦʡ ʧʫʙʣʠʢʘʮʠʠ. ʎʝ-

ʣʠ ʠ ʧʨʠʥʮʠʧʳ ʫ ʬʠʨʤʳ, ʘ ʦʩʦʙʝʥʥʦ ʫ ʤʘʣʦʡ, ʚʩʝ ʚʨʝʤʷ ʤʝʥʷʶʪʩʷ. ʌʫʥʜʘ-

ʤʝʥʪʘʣʴʥʦ ʚʘʞʥʳʤ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʱʝʥʠʷ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʷʚʣʝ̫ʪʩʷ ʠʭ 

ʧʝʨʤʘʥʝʥʪʥʦʝ ʟʥʘʥʠʝ ʘʢʪʫʘʣʴʥʳʭ ʮʝʣʝʡ ʠ ʧʨʠʥʮʠʧʦʚ ʬʠʨʤʳ. ʉʝʨʚʠʩ ʚ ʠʥ-

ʪʝʨʥʝʪʝ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʥʘ ʩʘʡʪʝ ʬʠʨʤʳ ʝʝ ʮʝʣʠ ʠ ʧʨʠʥʮʠʧʳ; ʧʦʪʨʝʙʠʪʝ-

ʣʠ ʤʦʛʫʪ ʧʦʜʧʠʩʘʪʴʩʷ ʥʘ ʮʝʣʠ ʠ ʧʨʠʥʮʠʧʳ ʬʠʨʤʳ, ʩ ʢʦʪʦʨʦʡ ʦʥʠ çʦʙʱʘ-

ʶʪʩʷè ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʩʝʛʜʘ ʙʳʪʴ ʚ ʢʫʨʩʝ ʪʦʛʦ, ʯʪʦ ʠʟʤʝʥʠʣʦʩʴ.  

ɽʱʝ ʦʜʥʠʤ PR-ʩʨʝʜʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʩʘʤʠʤ ʩʫʱʝʩʪʚʦʚʘʥʠ-

ʝʤ ʠʥʪʝʨʥʝʪʘ, ʷʚʣʷʶʪʩʷ ʢʦʨʧʦʨʘʪʠʚʥʳʝ ʙʣʦʛʠ (ʦʥʣʘʡʥʦʚʳʝ ʜʥʝʚʥʠʢʠ). ʉʦ-

ʛʣʘʩʥʦ ʤʥʝʥʠʶ ʵʢʩʧʝʨʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʙʣʦʛʦʚ ʚ ʢʘʯʝ-

ʩʪʚʝ ʩʨʝʜʩʪʚʘ ʤʘʨʢʝʪʠʥʛʘ ʠ PR ʷʚʣʷʝʪʩʷ ʨʝʚʦʣʶʮʠʝʡ, ʢʦʨʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʤʝʥʷʶʱʝʡ ʦʙʱʝʥʠʝ ʢʦʤʧʘʥʠʡ ʠ ʧʦʪʨʝʙʠʪʝʣʝʡ.
6
 ʉʫʪʴ ʵʪʦʡ ʨʝʚʦʣʶʮʠʠ ʩʦ-

ʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʥʝʬʠʣʴʪʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚʦʟʨʘʩʪʘʝʪ 

ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʩʧʦʩʦʙʥʦ ʦʙʝʩʮʝʥʠʪʴ ʟʥʘʯʝʥʠʝ ʪʨʘʜʠʮʠʦʥʥʳʭ PR-ʩʨʝʜʩʪʚ ʠ 

ʨʝʢʣʘʤʳ. ʀʟ ʵʪʦʛʦ ʚʳʪʝʢʘʝʪ, ʯʪʦ ʨʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʚʩʝ ʢʦʤʧʘʥʠʠ ʙʫʜʫʪ ʚʳ-

ʥʫʞʜʝʥʳ ʦʙʟʘʚʝʩʪʠʩʴ ʢʦʨʧʦʨʘʪʠʚʥʳʤʠ ʙʣʦʛʘʤʠ. ʆʩʦʙʘʷ ʨʦʣʴ ʢʦʨʧʦʨʘʪʠʚ-

ʥʦʛʦ ʙʣʦʛʘ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʙʣʦʛʛʠʥʛ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʥʝʙʦʣʴʰʠʤ ʢʦʤʧʘʥʠʷʤ ʛʣʦʙʘʣʴʥʳʡ ʦʭʚʘʪ ʧʨʠ ʢʨʘʡʥʝ ʥʠʟʢʠʭ ʠʟʜʝʨʞʢʘʭ.  

ʇʦʤʠʤʦ ʚʩʝʛʦ, ʩʢʘʟʘʥʥʦʛʦ ʚʳʰʝ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪʘ ʟʘʯʘʩʪʫʶ ʚʦʦʙʱʝ ʩʪʘʥʦʚʠʪʩʷ ʜʣʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʚ ʩʠʣʫ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʝʰʝʚʠʟʥʳ ʩʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʠʥ-

ʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʷʭ.
7
  

                                                           
5
 ʉʚʷʟʠ ʩ ʦʙʱʝʩʪʚʝʥʥʦʩʪʴʶ ʢʘʢ ʩʦʮʠʘʣʴʥʘʷ ʠʥʞʝʥʝʨʠʷ / ʇʦʜ ʨʝʜ. ɺ. ɸ. ɸʯʢʘʩʦʚʦʡ, ʃ. ɺ. ɺʦʣʦ-

ʜʠʥʦʡ. ï ʉʇʙ.: ʈʝʯʴ, 2005, ʩ. 25. 
6
 ʉʢʦʙʣ ʈ., ʀʟʨʘʵʣ ʐ. ʈʘʟʛʦʚʦʨ ʜʦʨʦʞʝ ʜʝʥʝʛ: ʢʘʢ ʙʣʦʛʛʠʥʛ ʤʝʥʷʝʪ ʦʙʱʝʥʠʝ ʙʠʟʥʝʩʘ ʠ ʧʦʪʨʝʙʠ-

ʪʝʣʝʡ. ï ʉʇʙ.: ʂʦʤʤʝʨʩʘʥʪʴ, ʇʠʪʝʨ, 2007 

//http://lib.aldebaran.ru/author/izrael_shel/izrael.shel.razgovor_dorosze_ 

deneg_kak_bloging_manyaet_obsenie_biznesa_i_potrebitelei_7html 
7
 ʍʝʡʛ ʄ. ʕʣʝʢʪʨʦʥʥʳʡ public relations. ï ʄ.: ʌɸʀʈ-ʇʨʝʩʩ, 2002, ʩ. 8; ɻʝʡʪʩ ɹ. ɹʠʟʥʝʩ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʤʳʩʣʠ. ï ʄ.: ʕʢʩʤʦ-ʇʨʝʩʩ, 2000, ʩ. 89. 
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ʉɽʂʎʀʗ 3. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ʉʆʎʀɸʃʔʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ  

 

 

 

 

ʀʉʉʃɽɼʆɺɸʅʀɽ ʀɼɽʅʊʀʌʀʂɸʊʆʈʆɺ ɻʆʈʆɼʉʂʆɻʆ ʆɹʈɸɿɸ ɾʀɿʅʀ 

ʂʈɸʉʅʆʗʈʎɽɺ 60-ʍ ɻʆɼʆɺ ʉ ʇʆʄʆʑʔʖ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ ʉ ʋʏʀʊɽʃɽʄ 

ʆ.ɺ. ʂʦʨʯʝʚʩʢʘʷ, ʉ.ɸ. ʈʘʬʠʢʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ɸʥʘʣʠʟ ʧʨʦʙʣʝʤʳ ʦʙʨʘʟʘ ʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʢʨʘʩʥʦʷʨʮʝʚ 60-ʭ ʛʦʜʦʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʦʙʳʡ ʥʘʫʯʥʳʡ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʦʙʣʝʤ ʨʘʩ-

ʩʣʦʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʛʨʫʧʧʳ, ʠʭ ʩʦʮʠʘʣʴʥʦʡ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦ-

ʩʪʠ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. ʇʨʦʙʣʝʤʘ ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʩʣʘʙʦ ʬʦʨʤʘʣʠʟʦʚʘʥ-

ʥʳʭ ʟʘʜʘʯ ʠ ʪʨʝʙʫʝʪ ʠʥʪʝʛʨʘʮʠʠ ʧʦʜʭʦʜʦʚ ʠ ʚʟʛʣʜ̫ʦʚ ʨʘʟʣʠʯʥʳʭ ʥʘʫʢ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʩʠʩʪʝʤʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʛʦ-

ʨʦʜʩʢʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ (ɻʆɾ). ʆʥʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘʜʮʘʪʴ ʦʜʠʥ ʧʦʢʘʟʘ-

ʪʝʣʴ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʦʮʠʘʣʴʥʳʝ, ʤʘʪʝʨʠʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʠ ʠʥʳʝ ʫʩʣʦ-

ʚʠʷ ʞʠʟʥʠ. ʊʘʢʞʝ ʧʨʠʥʷʪʘ ʛʠʧʦʪʝʟʘ ʦ ʨʘʩʩʣʦʝʥʠʠ ʢʨʘʩʥʦʷʨʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

60-ʭ ʛʦʜʦʚ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ɻʆɾ ʩʜʝʣʘʣ ʚʦʟ-

ʤʦʞʥʳʤ ʧʨʦʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʫʯʠʪʝ-

ʣʝʤ. 

ʆʙʫʯʘʶʱʝʝ ʠ ʪʝʩʪʦʚʦʝ ʤʥʦʞʝʩʪʚʦ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ ʨʘʟʙʠʝʥʠʝʤ ʟʘ-

ʜʘʯʥʠʢʘ ʠʟ 142 ʟʘʧʠʩʝʡ. ɿʘʧʠʩʠ ʩ ʯʝʪʥʳʤʠ ʥʦʤʝʨʘʤʠ ʧʦʧʘʜʘʣʠ ʚ ʦʙʫʯʘʶ-

ʱʫʶ, ʩ ʥʝʯʝʪʥʳʤʠ ï ʚ ʪʝʩʪʦʚʫʶ ʚʳʙʦʨʢʫ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʥʝʡʨʦʠʤʠʪʘ-

ʪʦʨ NeuroPro 0.25. ʉʪʨʫʢʪʫʨʘ ʩʝʪʠ ï ʪʨʠ ʩʣʦʷ ʧʦ ʜʝʩʷʪʴ ʥʝʡʨʦʥʥʦʚ ʚ ʢʘʞ-

ʜʦʤ. ʇʦʣʝ ʚʳʭʦʜʘ ï ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʢʣʘʩʩʫ. 

ʆʙʫʯʝʥʦ ʠ ʧʨʦʪʝʩʪʠʨʦʚʘʥʦ 100 ʩʝʪʝʡ. ʀʟ ʥʠʭ ʦʢʦʣʦ 6% ʦʪʙʨʦʰʝʥʦ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ, ʪ.ʢ. ʧʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʚʠʣʴ-

ʥʳʭ ʨʝʰʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʩʦʩʪʘʚʠʣʦ ʤʝʥʝʝ 100% ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʰʠʙʢʘ 

ʩʦʩʪʘʚʣʷʣʘ ʙʦʣʝʝ 0.20. 

ɹʳʣʦ ʧʨʦʠʟʚʝʜʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ çʟʥʘʯʠʤʦʩʪʴè, ʪ.ʝ. ʩʪʝʧʝʥʠ 

ʚʣʠʷʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʚʳʭʦʜʥʦʝ ï ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʦʜʥʦʤʫ ʠʟ 
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ʪʨʝʭ ʢʣʘʩʩʦʚ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʢʘʟʘʣʠʩʴ ʧʦʣʷ, 

ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ʛʦʨʦʞʘʥ ʧʨʦʰʣʦ ʫʩʧʝʰʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʫʯʠʪʝʣʝʤ, ʦʧʨʝʜʝʣʝʥʳ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʬʘʢʪʦʨʳ. 

ʆʜʥʘʢʦ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʪʨʝʙʫʝʪ ʜʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʠ ʚʩʝʩʪʦʨʦʥ-

ʥʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 1 ï ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ ʧʦʣʷ ʚ ʧʦʨʷʜʢʝ ʨʘʥʞʠʨʦʚʘʥʠʷ 

ʈʘʥʛ 
ˉ ʚʦ-

ʧʨʦʩʘ 

ʋʩʨʝʜʥʝʥ-

ʥʘʷ ʟʥʘʯʠ-

ʤʦʩʪʴ 

ʈʘʩʰʠʬʨʦʚʢʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʦʚ ɻʆɾ 

1 N20 0,85 

ʉʪʘʙʠʣʴʥʦʩʪʴ ʩʝʤʴʠ: 

1 ï ʤʝʞʣʠʯʥʦʩʪʥʳʝ ʨʘʟʥʦʛʣʘʩʠʷ, ʨʘʟʚʦʜʳ; 

2 ï ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʠʟ-ʟʘ ʪʨʘʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ; 

3 ï ʩʪʘʙʠʣʴʥʘʷ. 

2 N6 0,73 

ʊʠʧ ʞʠʣʴʷ: 

1 ï ʦʪʜʝʣʴʥʦʝ ʙʣʘʛʦʫʩʪʨʦʝʥʥʦʝ ʞʠʣʴʝ (ʢʚʘʨʪʠʨʘ, ʜʦʤ); 

2 ï ʢʦʤʤʫʥʘʣʢʘ, ʦʙʱʝʞʠʪʠʝ; 

3 ï ʥʝʙʣʘʛʦʫʩʪʨʦʝʥʥʦʝ, ʚʨʝʤʝʥʥʦʝ ʞʠʣʴʝ. 

3 N2 0,71 

ʂʚʘʣʠʬʠʢʘʮʠʷ:  

1 ï ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʨʦʜʚʠʞʝʥʠʝ ʧʦ ʩʣʫʞʙʝ; 

2 ï ʩʪʘʙʠʣʴʥʳʡ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʪʨʫʜ; 

3 ï ʥʝʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ, ʪʷʞʝʣʳʡ ʬʠʟʠʯʝʩʢʠʡ ʪʨʫʜ. 

4 N19 0,70 

ʊʠʧ ʩʝʤʴʠ: 

1 ï ʧʨʦʩʪʘʷ ʥʫʢʣʝʘʨʥʘʷ, ʥʝʧʦʣʥʘʷ, ʦʪʩʫʪʩʪʚʫʝʪ; 

2 ï ʨʘʩʰʠʨʝʥʥʘʷ (ʩ ʨʦʜʩʪʚʝʥʥʠʢʦʤ); 

3 ï ʩʣʦʞʥʘʷ. 

5 N3 0,55 

ʇʝʨʝʤʝʥʘ ʤʝʩʪʘ ʨʘʙʦʪʳ: 

1 ï ʩ ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʦʧʣʘʪʳ, ʦʧʣʘʪʳ, ʧʨʦ-

ʞʠʚʘʥʠʷ; 

2 ï ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʡ ʪʨʫʜʘ; 

3 ï ʧʦʩʪʦʷʥʥʦʝ ʤʝʩʪʦ ʨʘʙʦʪʳ. 

5 N5 0,55 

ɾʠʣʠʱʥʳʝ ʧʝʨʝʝʟʜʳ: 

1 ï ʩ ʫʣʫʯʰʝʥʠʝʤ ʫʩʣʦʚʠʡ; 

2 ï ʙʝʟ ʫʣʫʯʰʝʥʠʷ ʫʩʣʦʚʠʡ; 

3 ï ʩ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ, ʥʝ ʧʝʨʝʝʟʞʘʣʠ. 

6 N1 0,50 

ʆʙʨʘʟʦʚʘʥʠʝ: 

1 ï ʚʳʩʰʝʝ; 

2 ï ʩʨʝʜʥʝʝ, ʩʨʝʜʥʝʩʧʝʮʠʘʣʴʥʦʝ; 

3 ï ʥʝʧʦʣʥʦʝ ʩʨʝʜʥʝʝ. 
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ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʀʅʊɽʈʅɽʊ-ɸʋʂʎʀʆʅɸ 

ʀ.ɸ. ɻʦʣʘʥʦʚʘ, ʊ.ɸ. ʇʦʧʦʚʘ, ʊ.ʅ ʀʚʘʥʠʣʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ɺʚʝʜʝʥʠʝ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʚʩʝ ʙʦ-

ʣʝʝ ʟʥʘʯʠʤʳʤ ʩʪʘʥʦʚʠʪʩʷ ʧʦʢʫʧʢʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ɾʝʣʘ-

ʥʠʝ ʣʶʜʝʡ ʧʨʠʦʙʨʝʩʪʠ ʪʦʚʘʨ ʜʝʰʝʚʣʝ ʠʣʠ ʧʨʠʦʙʨʝʩʪʠ ʵʢʩʢʣʶʟʠʚʥʳʡ ʪʦʚʘʨ 

ʧʨʠʚʝʣʘ ʢ ʩʦʟʜʘʥʠʶ ʀʥʪʝʨʥʝʪ - ʘʫʢʮʠʦʥʦʚ. ɽʩʪʴ ʝʱʝ ʧʨʠʯʠʥʳ: ʰʠʨʦʪʘ ʚʳ-

ʙʦʨʘ ʪʦʚʘʨʦʚ (ʘʩʩʦʨʪʠʤʝʥʪ), ʥʝʜʦʩʪʫʧʥʦʩʪʴ ʪʦʚʘʨʘ ʧʦ ʤʝʩʪʫ ʧʨʦʞʠʚʘʥʠʷ, 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʝʪʠʪʴ ʤʘʛʘʟʠʥ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʠʥʚʘʣʠʜʦʚ ʠ ʜʨ.) ʇʨʠʦʙ-

ʨʝʪʝʥʠʝ ʪʦʚʘʨʘ ʚ ʀʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʝ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʧʦ ʪʘʢʦʡ ʩʭʝʤʝ: 

ʥʘ ʪʦʚʘʨ ʫʩʪʘʥʦʚʣʝʥ ʩʨʦʢ (ʚʨʝʤʷ), ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʥʝʛʦ ʤʦʞʥʦ ʜʝ-

ʣʘʪʴ ʩʪʘʚʢʠ ï ʠ ʧʦʙʝʜʠʪʝʣʝʤ (ʧʦʢʫʧʘʪʝʣʝʤ) ʪʦʚʘʨʘ ʩʪʘʥʦʚʠʪʩʷ ʣʠʙʦ ʯʝʣʦ-

ʚʝʢ, ʚʳʜʘʚʰʠʡ ʥʘʠʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ, ʣʠʙʦ ʯʝʣʦʚʝʢ, ʩʜʝʣʘʚʰʠʡ ʧʦʩʣʝʜ-

ʥʠʤ ʩʚʦʶ ʩʪʘʚʢʫ. ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʠʩʪʝʤʝ ʚ ʦʩʥʦʚʝ ʣʝʞʠʪ ʠʜʝʷ, ʯʪʦ ʜʘʥ-

ʥʳʡ ʘʫʢʮʠʦʥ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ ʥʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʪʦʚʘʨʘ, ʘ ʥʘ ʝʝ 

ʧʦʥʠʞʝʥʠʝ. ʇʦʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʜʦʣʞʥʦ ʜʦʩʪʠʛʘʪʩɹʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ 

ʧʦʢʫʧʘʪʝʣʴ ʧʣʘʪʠʪ ʟʘ ʧʨʦʩʤʦʪʨ ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʠ ʣʦʪʘ.  

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

CASE ʩʨʝʜʩʪʚ. 
ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʀʉ) 

ʀʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʘ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʛʦ ʚ ʚʠʜʝ ʩʘʡʪʘ.  

1 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ BpWin.  

ɺ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʘ ʙʳʣʠ ʫʩʣʦʚʥʦ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶ-

ʱʠʝ ʧʨʦʮʝʩʩʳ: 

- ʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ; 

- ʋʧʨʘʚʣʝʥʠʝ ʣʦʪʘʤʠ; 

- ʋʧʨʘʚʣʝʥʠʝ ʬʠʨʤʘʤʠ; 

- ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʛʘʤʠ (ʤʘʛʘʟʠʥʦʤ-ʘʫʢʮʠʦʥʦʤ).  

ʈʝʩʫʨʩʘʤʠ ʀʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʘ ʷʚʣʷʶʪʩʷ: ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʧʦʢʫʧʘʪʝʣʴ 

(ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʣʠ ʛʦʩʪʴ), ʧʨʦʜʘʚʝʮ, ʩʘʤʘ ʀʉ, ʚ ʢʦʪʦʨʦʡ ʷʜʨʦʤ ʷʚʣʷʝʪʩʷ 

CMS Drupal. ʇʨʠ ʵʪʦʤ ʚʳʜʝʣʝʥʳ ʨʦʣʠ: 

- ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ï ʧʦʣʴʟʦʚʘʪʝʣʴ ʀʉ, ʩʦʚʝʨʰʠʚʰʠʡ ʘʚʪʦ-

ʨʠʟʘʮʠʶ (ʘ ʠʤʝʥʥʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ, 

ʧʨʦʜʘʚʝʮ). 

- ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ï ʧʦʣʴʟʦʚʘʪʝʣʴ, ʥʝ ʩʦʚʝʨʰʠʚʰʠʡ ʘʚ-

ʪʦʨʠʟʘʮʠʶ; 

- ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ï ʘʚʪʦʨʠʟʦʚʘʥʥʳʡ ʧʦʢʫʧʘʪʝʣʴ; 

- ʧʨʦʜʘʚʝʮ; 

- ʘʜʤʠʥʠʩʪʨʘʪʦʨ. 

ʋʧʨʘʚʣʷʶʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ: 

- ʧʦʣʠʪʠʢʘ ʩʘʡʪʘ; 
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- ʟʘʢʦʥ ʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ; 

- ʟʘʢʦʥ ʦ ʟʘʱʠʪʝ ʧʨʘʚ ʧʦʪʨʝʙʠʪʝʣʝʡ; 

- ʧʨʘʚʠʣʘ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʪʦʨʛʦʚʣʠ.  

ɺʭʦʜʷʱʠʝ ʜʘʥʥʳʝ ʀʉ ï ʵʪʦ ʜʘʥʥʳʝ ʦ ʪʦʚʘʨʝ, ʫʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʩʠʩʪʝʤʳ ʀʉ (ʚʢʣʶʯʘʶʪ ʪʘʢ ʞʝ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ï ʪʘʢʠʝ ʢʘʢ ʌʀʆ, ʪʝ-

ʣʝʬʦʥ ʠ ʜʨ.), ʜʘʥʥʳʝ ʬʠʨʤʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʀʉ ʷʚʣʷʶʪʩʷ ʦʪʯʝʪʳ ʦʙ 

ʠʟʤʝʥʝʥʠʷʭ (ʦʪʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪʩʷ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʦʩʣʝ ʩʦʚʝʨʰʝʥʥʳʭ ʠʤ 

ʜʝʡʩʪʚʠʡ), ʜʘʥʥʳʝ ʦ ʬʠʨʤʝ, ʜʘʥʥʳʝ ʦ ʪʦʚʘʨʝ, ʟʘʢʘʟ ʥʘ ʧʦʢʫʧʢʫ, ʦʪʯʝʪ ʦ 

ʚʟʘʠʤʦʨʘʩʯʝʪʘʭ.  

ʈʘʩʩʤʦʪʨʠʤ ʧʦʜʨʦʙʥʝʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʋʧʨʘʚ-

ʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʘʜʤʠʥʠʩʪʨʘʪʦʨ ʠ ʧʦʢʫʧʘʪʝʣʴ (ʢʘʢ ʛʦʩʪʴ), ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʠʟʤʝʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʝ ʠ ʥʘʟʥʘʯʝʥʠʠ ʨʦʣʠ 

ʧʦʣɹʟʦʚʘʪʝʣʶ, ʫʜʘʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʋʜʘʣʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʟʤʝʥʷʪʴ 

ʥʝʢʦʪʦʨʳʝ ʘʪʨʠʙʫʪʳ ʤʦʞʝʪ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ, ʧʦʢʫʧʘʪʝʣʴ ʞʝ ʤʦʞʝʪ 

ʠʟʤʝʥʠʪʴ ʪʦʣʴʢʦ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ï ʪʘʢʠʝ ʢʘʢ ʌʀʆ, ʪʝʣʝʬʦʥ ʠ ʜʨ. 

ʋʧʨʘʚʣʝʥʠʝ ʣʦʪʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʦʟʜʘʥʠʝ, ʠʟʤʝʥʝʥʠʝ ʠ ʫʜʘʣʝʥʠʝ 

ʣʦʪʘ. ɼʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ (ʤʦʜʝ-

ʨʘʪʦʨ). ʇʦʩʣʝ ʩʦʟʜʘʥʠʷ ʪʦʚʘʨʘ ʥʝʦʙʭʦʜʠʤʦ ʝʛʦ ʦʧʫʙʣʠʢʦʚʘʪʴ ï ʚʳʩʪʘʚʠʪʴ 

ʥʘ ʘʫʢʮʠʦʥ. 

ʋʧʨʘʚʣʝʥʠʝ ʬʠʨʤʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʝʛʠʩʪʨʘʮʠʶ ʬʠʨʤʳ, ʠʟʤʝʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʬʠʨʤʝ (ʚʚʦʜ ʜʘʥʥʳʭ ʦ ʚʠʪʨʠʥʝ), ʫʜʘʣʝʥʠʝ ʬʠʨʤʳ. ʉʦʟʜʘʪʴ 

ʠʣʠ ʫʜʘʣʠʪʴ ʬʠʨʤʫ ʤʦʞʝʪ ʪʦʣʴʢʦ ʘʜʤʠʥʠʩʪʨʘʪʦʨ. ɼʘʥʥʳʝ ʦ ʬʠʨʤʝ ʤʦʞʝʪ 

ʠʟʤʝʥʷʪʴ ʠ ʬʠʨʤʘ ʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨ (ʭʨʘʥʷʪʩʷ ʚ ʤʘʪʝʨʠʘʣʝ ʧʨʦʜʘʚʝʮ). 

ʆʧʠʰʝʤ ʧʦʜʨʦʙʥʝʝ ʨʝʛʠʩʪʨʘʮʠʶ ʬʠʨʤʳ: ʦʥʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʯʝʨʝʟ 

ʥʘʟʥʘʯʝʥʠʝ ʨʦʣʠ ʢʘʢʦʤʫ-ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠ ʯʝʨʝʟ ʩʦʟʜʘʥʠʝ ʘʜʤʠʥʠʩʪʨʘ-

ʪʦʨʦʤ ʥʦʚʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʤʘʪʝʨʠʘʣ ʇʨʦ-

ʜʘʚʝʮ ʜʣʷ ʜʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʩʫʱʝʩʪʚʫʝʪ ʪʠʧ ʜʘʥʥʳʭ ʧʨʦʜʘʚʝʮ, ʛʜʝ 

ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ ʦ ʧʨʦʜʘʚʮʝ, ʢʘʢ ʧʨʦʬʠʣʴ, ʛʜʝ ʭʨʘʥʷʪʩʷ ʜʘʥʥʳʝ ʦ ʧʦʢʫʧʘ-

ʪʝʣʝ). 

ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʛʘʤʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʩʤʦʪʨ ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʠ ʪʦ-

ʚʘʨʘ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʪʦʚʘʨʘ. ʆʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʩʤʦʪʨ ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʠ 

ʤʦʞʝʪ ʪʦʣʴʢʦ ʧʦʣʴʟʦʚʘʪʝʣʠ ʨʦʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ (ʛʦʩʪʠ 

ʥʝ ʤʦʛʫʪ). ʇʨʦʩʤʦʪʨ ʪʝʢʫʱʝʡ ʩʪʦʠʤʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ, 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʧʨʦʬʠʣʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʦʩʤʦʪʨ ʤʦʞʝʪ ʩʦʚʝʨʰʘʪʴʩʷ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

- ʥʘ ʩʯʝʪʫ ʫ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʦʩʪʘʪʦʯʥʦ ʩʨʝʜʩʪʚ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʚʳʙʨʘʥʥʦ-

ʛʦ ʣʦʪʘ; 

-  ʫ ʚʳʙʨʘʥʥʦʛʦ ʣʦʪʘ ʥʝ ʜʦʩʪʠʛʥʫʪʘ ʤʠʥʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ (ʥʘʟʥʘʯʘʝʪ-

ʩʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ); 

- ɺʳʙʨʘʥʥʳʡ ʣʦʪ ʫʯʘʩʪʚʫʝʪ ʚ ʘʫʢʮʠʦʥʝ ï ʥʝ ʚʳʰʝʣ ʩʨʦʢ ʫʯʘʩʪʠʷ ʚ ʘʫʢ-

ʮʠʦʥʝ. 
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 ʇʨʠʦʙʨʝʪʝʥʠʝ ʪʦʚʘʨʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʧʦʣʥʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʣʝʡ 

ʟʘʢʘʟʘ, ʪʘʢʞʝ ʵʪʦʪ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʥʝ ʧʫʩʪʦʡ 

ʢʦʨʟʠʥʳ. ɼʠʘʛʨʘʤʤʳ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʣʝʝ. 

ʅʘ ʨʠʩʫʥʢʘʭ 1- 4 ʦʧʠʩʳʚʘʶʪʩʷ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ UML ʜʠʘʛʨʘʤ-

ʤʘʤʠ. 

2 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ UML ʜʠʘʛʨʘʤʤ. ʇʝʨʝʯʠʩʣʠʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ UML ʜʠʘʛʨʘʤʤ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʀʉ. 

ɺ ʋʧʨʘʚʣʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʦʧʠʩʘʥʳ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʩʦ 

ʩʚʦʠʤ ʧʨʦʬʠʣʝʤ (ʘʢʢʘʫʥʪʦʤ). ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦ ʨʦʣʷʤ, ʪʦ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʅʝʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ (ʜʘʣʝʝ ʛʦʩʪʠ) ʤʦʛʫʪ: 

- ʩʦʚʝʨʰʠʪʴ ʘʚʪʦʨʠʟʘʮʠʶ (ʚʦʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʠ ʣʦʛʠʥ ʠ ʧʘʨʦʣʴ); 

- ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʀʉ ʟʘʧʦʣʥʠʚ ʬʦʨʤʫ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʦʜ-

ʪʚʝʨʜʠʚ ʝʝ (ʨʝʛʠʩʪʨʘʮʠʶ) ʠʩʧʦʣʴʟʫʷ e-mail (e-mail ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳ-

ʚʘʝʪʩʷ ʧʨʠ ʨʝʛʠʩʪʨʘʮʠʠ); 

- ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʦʶ ʢʦʨʟʠʥʫ. ɻʦʩʪʠ ʥʝ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʩʘʤʦʤ 
ʘʫʢʮʠʦʥʝ, ʥʦ ʤʦʛʫʪ ʜʦʙʘʚʣʷʪʴ ʩʚʦʠ ʪʦʚʘʨʳ ʚ ʢʦʨʟʠʥʫ ï ʣʠʯʥʳʡ ʩʧʠʩʦʢ 

ʧʦʥʨʘʚʠʚʰʠʭʩʷ ʪʦʚʘʨʦʚ.  

- ɸʚʪʦʨʠʟʠʨʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ï ʵʪʦ ʦʙʲʝʜʠʥʷʶʱʘʷ ʨʦʣʴ ʜʣʷ ʚʩʝʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʩʦʚʝʨʰʠʚʰʠʭ ʘʚʪʦʨʠʟʘʮʠʶ. ʆʥʠ ʤʦʛʫʪ: 

- ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʦʡ ʧʨʦʬʠʣʴ, ʛʜʝ ʦʥʠ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʣʠʯʥʳʝ ʜʘʥ-

ʥʳʝ (ʪʘʢʠʝ ʢʘʢ ʌʀʆ, ʪʝʣʝʬʦʥ), ʘ ʪʘʢ ʞʝ ʠʥʬʦʨʤʘʮʠʶ, ʫʢʘʟʘʥʥʫʶ ʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ï ʣʦʛʠʥ, ʧʘʨʦʣʴ, e-mail. ʊʘʢʞʝ ʦʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʩʦ 

ʩʚʦʠʤʠ ʣʠʯʥʳʤʠ ʩʦʦʙʱʝʥʠʷʤʠ (ʩʦʟʜʘʚʘʪʴ, ʫʜʘʣʷʪʴ, ʦʪʧʨʘʚʣʷʪʴ).  

- ʧʨʦʩʤʦʪʨʝʪʴ ʩʚʦʶ ʢʦʨʟʠʥʫ. ɿʜʝʩʴ ʙʫʜʫʪ ʭʨʘʥʠʪʴʩʷ ʪʦʚʘʨʳ ʜʦʙʘʚ-

ʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚ ʩʚʦʶ ʢʦʨʟʠʥʫ.  

- ʇʦʣʴʟʦʚʘʪʝʣʴ ʨʦʣʠ ʇʨʦʜʘʚʝʮ (ʜʘʣʝʝ ʇʨʦʜʘʚʝʮ) ʤʦʛʫʪ: 

- ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠ ʠʟʤʝʥʷʪʴ ʩʚʦʡ ʤʘʪʝʨʠʘʣ ʇʨʦʜʘʚʝʮ, ʦʧʠʩʳʚʘʶ-

ʱʝʡ ʝʝ. 

- ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʩʚʦʠ ʪʦʚʘʨʳ. 

- ɸʜʤʠʥʠʩʪʨʘʪʦʨʳ ʤʦʛʫʪ: 

- ʋʧʨʘʚʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ï ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʧʠʩʦʢ ʧʦʣʴʟʦʚʘʪʝ-

ʣʝʡ, ʩʦʟʜʘʚʘʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ (ʚʢʣʶʯʘʝʪ ʠʟʤʝʥʝʥʠʝ ʠ ʜʦʙʘʚʣʝʥʠʝ ʨʦʣʠ 

ʧʦʣʴʟʦʚʘʪʝʣʶ) ʠ ʫʜʘʣʷʪʴ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʧʠʩʦʢ ʨʦʣʝʡ, ʥʘʩʪʨʦʡʢʘ 

ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʘ (ʥʘʟʥʘʯʝʥʠʝ ʧʨʘʚʠʣ ʜʦʩʪʫʧʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʨʦʣʷʤ). 

- ʋʧʨʘʚʣʷʪʴ ʤʘʛʘʟʠʥʦʤ ï ʜʘʣʝʝ ʙʫʜʝʪ ʦʧʠʩʘʥʦ ʚ çʋʧʨʘʚʣʝʥʠʝ ʪʦʨ-

ʛʘʤʠè ï  ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʧʠʩʦʢ ʪʦʚʘʨʦʚ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʧʠʩʦʢ ʟʘʢʘ-

ʟʦʚ, ʥʘʩʪʨʘʠʚʘʪʴ ʤʘʛʘʟʠʥ. 
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ɺʳʡʪʠ ʠʟ ʩʘʡʪʘ

ʈʝʜʘʢʪʠʨʦʚʘʪʴ ʣʠʯʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ

ʇʨʦʩʤʦʪʨʝʪʴ ʣʠʯʥʫʶ 
ʠʥʬʦʨʤʘʮʠʶ

ʇʨʦʩʤʦʪʨʝʪʴ ʩʚʦʠ ʪʝʢʫʱʠʝ 
ʪʦʨʛʠ (ʢʦʨʟʠʥʘ)

ʇʨʦʩʤʦʪʨʝʪʴ ʘʨʭʠʚ ʪʦʨʛʦʚ

<<extend>>

ʇʨʦʩʤʦʪʨʝʪʴ ʣʠʯʥʳʝ 
ʩʦʦʙʱʝʥʠʝ

<<extend>>

ɺʳʙʨʘʪʴ ʩʦʦʙʱʝʥʠʝ

<<extend>>

ʇʨʦʩʤʦʪʨʝʪʴ ʩʦʦʙʱʝʥʠʝ
ʋʜʘʣʠʪʴ ʩʦʦʙʱʝʥʠʝ

ʅʘʧʠʩʘʪʴ ʩʦʦʙʱʝʥʠʝ

<<extend>>

<<extend>>

<<extend>>

<<extend>>

ɺʳʙʨʘʪʴ ʘʜʨʝʩʘʪ

ʆʪʧʨʘʚʠʪʴ ʩʦʙʱʝʥʠʝ

<<include>>

<<extend>>

<<extend>>

ʈʘʙʦʪʘʪʴ ʩ ʧʨʦʬʠʣʝʤ

<<extend>>

<<extend>>

<<extend>>

<<extend>>

ʇʦʣʴʟʦʚʘʪʝʣʴ  

ʈʠʩʫʥʦʢ 1 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ çʋʧʨʘʚʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠè ʜʣʷ ʘʚʪʦʨʠ-

ʟʠʨʦʚʘʥʥʦʛʦ ʧʦʣʟɹʦʚʘʪʝʣʷ 

ɺ ʋʧʨʘʚʣʝʥʠʠ ʪʦʚʘʨʘʤʠ ʦʧʠʩʘʥʳ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʩ ʣʦʪʘʤʠ 

ï ʪʦʚʘʨʘʤʠ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦ ʨʦʣʷʤ, ʪʦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

- ʘʚʪʦʨʠʟʦʚʘʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ: 

- ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʩʧʠʩʦʢ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʣʦʪʦʚ.  

- ʇʨʦʩʤʘʪʨʠʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦʜʨʦʙʥʫʶ ʦ ʢʘʢʦʤ-ʣʠʙʦ ʢʦʥʢʨʝʪ-

ʥʦʤ ʣʦʪʝ (ʚʢʣʶʯʘʷ ʦʩʦʙʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ). 

ʀʟʤʝʥʠʪʴ ʣʦʪ

ɺʳʙʨʘʪʴ ʣʦʪ

ʇʨʦʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʝʝ ʦ 

ʣʦʪʝ <<extend>>

<<extend>>

ʉʦʟʜʘʪʴ ʣʦʪ

ʉʦʟʜʘʪʴ ʤʘʪʝʨʠʘʣ

ʇʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʣʦʪʦʚ

<<extend>>

ɸʜʤʠʥʠʩʪʨʘʪʦʨ

ʉʦʟʜʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ 

ʣʦʪʘ

ʀʟʤʝʥʠʪʴ ʦʩʥʦʚʥʫʶ 

ʠʥʬʦʨʤʘʮʠʶ

ʀʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ

<<include>>

<<extend>>

<<extend>>

<<extend>>

ʋʜʘʣʠʪʴ ʣʦʪ

<<extend>>

 

ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ çʋʧʨʘʚʣʝʥʠʝ ʣʦʪʘʤʠè ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

- ʘʜʤʠʥʠʩʪʨʘʪʦʨʳ ʤʦʛʫʪ: 

- ʉʦʟʜʘʚʘʪʴ ʣʦʪ ʠ ʦʩʦʙʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢ ʥʝʤʫ. 

- ʀʟʤʝʥʷʪʴ ʣʦʪ.  
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- ʋʜʘʣʠʪʴ ʣʦʪ. 

- ʇʨʦʜʘʚʮʳ ʤʦʛʫʪ: 

- ʉʦʟʜʘʚʘʪʴ ʤʘʪʝʨʠʘʣ ʇʨʦʜʘʚʝʮ.  

- ʀʟʤʝʥʷʪʴ ʤʘʪʝʨʠʘʣ ʇʨʦʜʘʚʝʮ. 

ɺ ʋʧʨʘʚʣʝʥʠʠ ʬʠʨʤʘʤʠ ʦʧʠʩʘʥʳ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʉ ʧʦ 

ʫʧʨʘʚʣʝʥʠʶ ʤʘʪʝʨʠʘʣʦʤ ʌʠʨʤʘ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦ ʨʦʣʷʤ, ʪʦ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

- ʌʠʨʤʘ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʣʠʯʥʳʝ ʜʘʥʥʳʝ ʢʘʢ ʦʨʛʘʥʠʟʘʮʠʠ; 

- ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ: 

- ʩʦʟʜʘʚʘʪʴ ʤʘʪʝʨʠʘʣ ʬʠʨʤʘ; 

- ʠʟʤʝʥʠʪʴ ʤʘʪʝʨʠʘʣ ʬʠʨʤʘ; 

- ʫʜʘʣʠʪʴ ʤʘʪʝʨʠʘʣ ʬʠʨʤʘ. 
 

ʀʟʤʝʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʬʠʨʤʝ

ʇʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ 
ʦ ʬʠʨʤʝ

ʋʜʘʣʠʪʴ ʬʠʨʤʫ

ʉʦʟʜʘʪʴ ʬʠʨʤʫɺʳʙʨʘʪʴ ʬʠʨʤʫ

<<extend>>

<<extend>>

<<extend>>

ʉʦʟʜʘʪʴ ʤʘʪʝʨʠʘʣ

<<include>>

ʇʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʬʠʨʤ

ɸʜʤʠʥʠʩʪʨʘʪʦʨ

<<extend>>

ʇʨʦʩʤʦʪʨʝʪʴ ʚʠʪʨʠʥʫ 
(ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʙʝ)

ʌʠʨʤʘ

ʇʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ ʬʠʨʤ

ʇʦʣʴʟʦʚʘʪʝʣʴ

ɺʳʙʨʘʪʴ ʬʠʨʤʫ

ʇʨʦʩʤʦʪʨʝʪʴ ʠʥʬʦʨʤʘʮʠʶ 
ʦ ʬʠʨʤʝ

<<extend>>

<<extend>>

 

ʈʠʩʫʥʦʢ 3 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ çʋʧʨʘʚʣʝʥʠʝ ʬʠʨʤʘʤʠè ʜʣʷ ʘʚʪʦʨʠʟʠʨʦ-

ʚʘʥʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ʋʧʨʘʚʣʝʥʠʝ ʪʦʨʛʘʤʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʢʫʧʘʪʝʣʷ ʫʞʝ ʙʳʣʦ ʦʧʠʩʘʥʦ ʚ IDEF 

ʜʠʘʛʨʘʤʤʘʭ, ʧʨʠʚʝʜʝʤ ʦʧʠʩʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ. 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ ʤʦʞʝʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʧʠʩʦʢ ʟʘʢʘʟʦʚ, ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ ʟʘʢʘʟʫ ʠ ʠʟʤʝʥʷʪʴ ʩʪʘʪʫʩ ʚ ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʳ-

ʧʦʣʥʝʥʠʷ. ʉʪʘʪʫʩʳ ʟʘʢʘʟʘ: 

- ʋʪʦʯʥʷʝʪʩʷ ï ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʟʘʢʘʟʘ ʢʘʢʠʤ-ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʪʦ-

ʚʘʨʘ ʠ ʜʦ ʟʚʦʥʢʘ ʠ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʟʘʢʘʟʘ. 

- ʆʙʨʘʙʘʪʳʚʘʝʪʩʷ ï ʧʨʦʠʩʭʦʜʠʪ ʚʦ ʚʨʝʤʷ ʜʦʩʪʘʚʢʠ ʪʦʚʘʨʘ. 

- ɺʳʧʦʣʥʝʥ ï ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʫʯʘʝ ʧʦʣʫʯʝʥʠʷ ʦʧʣʘʪʳ ʟʘ ʪʦʚʘʨ. 

- ʆʧʣʘʪʘ ʧʦʣʫʯʝʥʘ ï ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʧʣʘʪʘ ʧʨʦʠʟʚʦʜʠʪ-

ʩʷ ʩ ʧʦʤʦɦ ʴʶ ʩʨʝʜʩʪʚ ʥʘ ʙʘʣʘʥʩʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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- ʆʪʤʝʥʝʥ ï ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʣʫʯʘʝ ʦʪʢʘʟʘ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʟʘʢʘʟʘ ʠʣʠ ʚ 

ʩʣʫʯʘʝ ʝʛʦ ʥʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʚ ʪʝʯʝʥʠʝ ʥʝʜʝʣʠ. 

- ʅʝ ʧʦʜʪʚʝʨʞʜʝʥ ï ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 

ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʦʪ ʧʦʢʫʧʘʪʝʣʷ. 

ʇʨʦʩʤʦʪʨʝʪʴ ʩʧʠʩʦʢ 
ʟʘʢʘʟʦʚ

ʋʧʨʘʚʣʷʪʴ ʤʘʛʘʟʠʥʦʤɸʜʤʠʥʠʩʪʨʘʪʦʨ

<<extend>>

ɺʳʙʨʘʪʴ ʟʘʢʘʟ

<<extend>> ʇʨʦʩʤʦʪʨʝʪʴ ʟʘʢʘʟ

ʀʟʤʝʥʠʪʴ ʟʘʢʘʟ

ʋʜʘʣʠʪʴ ʟʘʢʘʟ

<<extend>>

<<extend>>

<<extend>>

ʀʟʤʝʥʠʪʴ ʩʪʘʪʫʩ ʟʘʢʘʟʘ

<<extend>>

 

ʈʠʩʫʥʦʢ 4 ï ɼʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʜʝʡʩʪʚʠʡ çʋʧʨʘʚʣʝʥʠʝ ʪʦʨʛʘʤʠè ʜʣʷ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 

ɿʘʢʣʶʯʝʥʠʝ.  ɺʳʰʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʧʨʦʝʢʪ ʀʉ  ʀʥʪʝʨʥʝʪ-ʘʫʢʮʠʦʥʘ, 

ʠʩʧʦʣʴʟʫʝʪ ʠʜʝʶ ʧʦʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʣʦʪʘ, ʧʦʵʪʦʤʫ ʠʤʝʝʪ ʪʘʢʠʝ ʧʨʝ-

ʠʤʫʱʝʩʪʚʘ, ʢʘʢ ʧʨʠʚʣʝʯʝʥʠʝ ʧʦʢʫʧʘʪʝʣʝʡ ʟʘ ʩʯʝʪ ʤʝʥʴʰʝʡ ʩʪʦʠʤʦʩʪʠ ʧʨʦ-

ʜʘʞʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʧʨʦʜʘʚʮʦʚ ʟʘ ʩʯʝʪ ʧʨʦʜʘʞʠ ʪʦʚʘʨʘ ʧʦ ʝʛʦ ʩʪʦʠʤʦʩʪʠ, 

ʜʦʭʦʜ ʚʣʘʜʝʣʴʮʫ ʘʫʢʮʠʦʥʘ ʟʘ ʩʯʝʪ ʧʨʦʮʝʥʪʘ ʦʪ ʦʧʣʘʪʳ ʧʨʦʩʤʦʪʨʘ ʩʪʦʠʤʦ-

ʩʪʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʢʫʧʘʪʝʣʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʠ ʧʨʘʚʠʣ ʢʦʥʪʨʦʣʷ ʜʦ-

ʩʪʫʧʘ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʩʬʝʨʫ ʨʘʙʦʪʳ ʩ ʀʉ ʨʘʟʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ʉɽʂʎʀʗ 4. ʈɸɿʈɸɹʆʊʂɸ ʉʀʉʊɽʄ ʇʆɼɼɽʈɾʂʀ 

ʊɽʈʈʀʊʆʈʀɸʃʔʅʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

 

 

 

 

ʉʀʉʊɽʄɸ ʋʏɽʊɸ ɺʍʆɼʗʑɽʁ ʀ ʀʉʍʆɼʗʑɽʁ ʂʆʈʈɽʉʇʆʅɼɽʅʎʀʀ 

ɸɼʄʀʅʀʉʊʈɸʎʀʀ ʀʈɹɽʁʉʂʆɻʆ ʈɸʁʆʅɸ  

ʅ.ɺ. ʇʯʝʣʠʥʮʝʚʘ, ʃ.ɼ. ʗʢʠʤʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝ-

ʤʳ ʫʯʝʪʘ ʚʭʦʜʷʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʀʨʙʝʡ-

ʩʢʦʛʦ ʨʘʡʦʥʘ. 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʝ-

ʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ, ʟʘʢʦʥʘʤʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʠ ʋʩʪʘʚʦʤ ʨʘʡʦʥʘ ʠ 

ʥʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʡ ʧʦ ʚʦʧʨʦʩʘʤ, ʚʭʦʜʷʱʠʤ ʚ ʢʦʤʧʝʪʝʥʮʠʶ ʜʨʫ-

ʛʠʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤ ʋʩʪʘʚʦʤ ʀʨʙʝʡʩʢʦʛʦ ʨʘʡʦʥʘ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʷ ʨʘʡʦʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘ ʫʪʚʝʨʞʜʝʥʠʝ ʨʘʡʦʥʥʦʤʫ 

ʉʦʚʝʪʫ ʜʝʧʫʪʘʪʦʚ ʨʘʡʦʥʥʳʡ ʙʶʜʞʝʪ, ʠʩʧʦʣʥʷʝʪ ʝʛʦ; ʫʧʨʘʚʣʷʝʪ ʠ ʨʘʩʧʦʨʷ-

ʞʘʝʪʩʷ ʠʤʫʱʝʩʪʚʦʤ, ʥʘʭʦʜʷʱʠʤʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʨʘʡʦʥʘ; ʨʘʟʨʘʙʘʪʳʚʘʝʪ 

ʠ ʚʳʧʦʣʥʷʝʪ ʧʣʘʥʳ ʠ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʘ; ʫʯʨʝʞʜʘʝʪ ʤʫʥʠʮʠʧʘʣʴ-

ʥʳʝ ʫʥʠʪʘʨʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʫʪʚʝʨʞʜʘʝʪ ʠʭ 

ʫʩʪʘʚʳ ʩ ʩʦʛʣʘʩʠʷ ʨʘʡʦʥʥʦʛʦ ʉʦʚʝʪʘ ʜʝʧʫʪʘʪʦʚ; ʦʩʫʱʝʩʪʚʣʷʝʪ ʜʦʨʦʞʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʦʪʥʦʰʝʥʠʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʥʝ 

ʛʨʘʥʠʮ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ ʛʨʘʥʠʮʘʭ ʨʘʡʦʥʘ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʳʝ 

ʧʦʣʥʦʤʦʯʠʷ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʠ ʦʩʫʱʝʩʪʚʣʝ-

ʥʠʷ ʜʦʨʦʞʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ; ʩʜʘʝʪ ʚ 

ʘʨʝʥʜʫ ʤʫʥʠʮʠʧʘʣʴʥʦʝ ʠʤʫʱʝʩʪʚʦ; ʦʨʛʘʥʠʟʫʝʪ ʤʝʩʪʥʳʝ ʣʦʪʝʨʝʠ ʠ, ʩ ʩʦʛʣʘ-

ʩʠʷ ʨʘʡʦʥʥʦʛʦ ʉʦʚʝʪʘ ʜʝʧʫʪʘʪʦʚ, ʤʝʩʪʥʳʝ ʟʘʡʤʳ; ʫʯʘʩʪʚʫʝʪ ʚ ʚʳʜʘʯʝ ʢʨʝ-

ʜʠʪʦʚ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʙʶʜʞʝʪʘ ʨʘʡʦʥʘ; ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʡʦʥ-

ʥʦʛʦ ʉʦʚʝʪʘ ʜʝʧʫʪʘʪʦʚ; ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ-

ʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ; ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʳʝ ʧʦʣʥʦ-

ʤʦʯʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʠ ʥʘʩʪʦʷʱʠʤ ʋʩʪʘʚʦʤ, ʘ ʪʘʢʞʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʦʣʥʦʤʦʯʠʷ, ʚʦʟʣʦʞʝʥʥʳʝ ʥʘ ʥʝʝ ʬʝʜʝʨʘʣʴʥʳʤʠ ʟʘʢʦʥʘ-

ʤʠ ʠ ʟʘʢʦʥʘʤʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. 
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ʇʨʠ ʧʦʩʪʫʧʣʝʥʠʠ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʩʝʢʨʝʪʘʨʴ ʨʝʛʠ-

ʩʪʨʠʨʫʝʪ ʜʦʢʫʤʝʥʪʳ ʚ ʞʫʨʥʘʣʝ ʚʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ, ʚ ʢʦʪʦʨʦʤ 

ʫʢʘʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: ʚʠʜ ʜʦʢʫʤʝʥʪʘ; ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ 

ʜʦʢʫʤʝʥʪʘ; ʚʭʦʜʷʱʠʡ ʥʦʤʝʨ; ʜʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʢʫʤʝʥʪʘ; ʢʦʨʨʝʩʧʦʥʜʝʥʪ; 

ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ; ʠʩʧʦʣʥʠʪʝʣʴ; ʨʝʟʦʣʶʮʠʷ; ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ; ʩʨʦʢ ʠʩ-

ʧʦʣʥʝʥʠʷ; ʪʨʝʙʦʚʘʥʠʝ ʦʪʚʝʪʘ (ʧʦʩʪʘʥʦʚʢʘ ʥʘ ʢʦʥʪʨʦʣʴ). 

ʇʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʜʦʢʫʤʝʥʪʘ ʚ ʞʫʨʥʘʣʝ, ʦʥ ʧʝʨʝʜʘʝʪʩʷ ʥʘʟʥʘʯʝʥʥʦʤʫ 

ʠʩʧʦʣʥʠʪʝʣʶ. ɽʩʣʠ ʜʦʢʫʤʝʥʪ ʪʨʝʙʫʝʪ ʦʪʚʝʪ, ʪʦ ʦʥ ʩʪʘʚʠʪʩʷ ʥʘ ʢʦʥʪʨʦʣʴ ʠ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʝʞʝʜʥʝʚʥʦ ʧʨʦʚʝʨʷʝʪʩʷ ʩʨʦʢ ʠʩʧʦʣʥʝʥʠʷ. ʉʝʢʨʝʪʘʨʴ ʦʧʦʚʝʱʘ-

ʝʪ ʠʩʧʦʣʥʠʪʝʣʝʡ ʦʙ ʦʢʦʥʯʘʥʠʠ ʩʨʦʢʘ ʠʩʧʦʣʥʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ. 

ɺʩʷ ʠʩʭʦʜʷʱʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʪʘʢ ʞʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʩʝʢʨʝʪʘʨʷ ʘʜʤʠʥʠ-

ʩʪʨʘʮʠʠ ʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ, ʚ ʢʦʪʦ-

ʨʦʤ ʫʢʘʟʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʚʝʜʝʥʠʷ ʠʩʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ: ʚʠʜ ʜʦʢʫ-

ʤʝʥʪʘ; ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ ʜʦʢʫʤʝʥʪʘ; ʘʜʨʝʩʘʪ; ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ; ʠʩ-

ʧʦʣʥʠʪʝʣʴ; ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ. 

ɺ ʪʦʤ ʩʣʫʯʘʝ ʝʩʣʠ ʠʩʭʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪ ʷʚʣʷʝʪʩʷ ʦʪʚʝʪʦʤ ʥʘ ʚʭʦʜʷʱʠʡ, 

ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʥʦʤʝʨ ʠ ʜʘʪʫ ʚʭʦʜʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ. ɸ ʪʘʢ ʞʝ ʚ 

ʞʫʨʥʘʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʚʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʦʚ ʫʢʘʟʘʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʠʩʧʦʣʥʝ-

ʥʠʠ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ (ʜʘʪʘ ʠʩʧʦʣʥʝʥʠʷ). 

ɺʩʝ ʠʩʧʦʣʥʝʥʥʳʝ ʜʦʢʫʤʝʥʪʳ ʠ ʜʦʢʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʥʘʟʥʘʯʝ-

ʥʳ ʜʣʷ ʦʟʥʘʢʦʤʣʝʥʠʷ, ʦʪʧʨʘʚʣʷʶʪʩʷ ʚ ʘʨʭʠʚ, ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠʭ ʚ ʜʘʣʴʥʝʡʰʝʤ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʧʨʦʛʨʘʤʤʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʤʦʞʝʪ ʦʙʣʝʛʯʠʪʴ ʨʘʙʦ-

ʪʫ ʩʝʢʨʝʪʘʨʷ ɸʜʤʠʥʠʩʪʨʘʮʠʠ ʧʦ ʫʯʝʪʫ ʚʭʦʜʷʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥ-

ʜʝʥʮʠʠ, ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʡ ʫʯʸʪ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ, 

ʯʪʦ ʜʝʣʘʝʪ ʧʨʦʮʝʩʩ ʦʬʦʨʤʣʝʥʠʷ ʩʚʝʜʝʥʠʡ ʥʝʫʜʦʙʥʳʤ ʠ ʜʣʠʪʝʣʴʥʳʤ. ɼʣʷ 

ʧʦʣʫʯʝʥʠʷ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʢʦʨʝʥʠʷ ʨʘʙʦʪʳ ʩʝʢʨʝʪʘʨʷ ʥʝʦʙʭʦʜʠʤʦ 

ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʫʥʢʮʠʷʤʠ ʩʦʟʜʘʚʘʝʤʦʡ ʧʨʦʛʨʘʤʤʳ. ʀ ʙʣʘʛʦʜʘʨʷ ʧʨʘ-

ʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʨʘʙʦʪʥʠʢʠ ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ ʧʦʣʫ-

ʯʘʪ ʥʫʞʥʳʝ ʠʤ ʩʚʝʜʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʵʢʨʘʥʥʦʡ ʠʣʠ ʧʝʯʘʪʥʦʡ ʬʦʨʤʝ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʚʦʜ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʠ ʫʜʘ-

ʣʝʥʠʝ ʜʘʥʥʳʭ ʦ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʢʦʨʨʝʩʧʦʥʜʝʥʪʘʭ, ʘʜ-

ʨʝʩʘʪʘʭ, ʠʩʧʦʣʥʠʪʝʣʷʭ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʩʧʨʘʚʦʯʥʠʢʦʚ 

çɺʠʜʳ ʜʦʢʫʤʝʥʪʦʚè, çʉʦʩʪʦʷʥʠʷ ʠʩʧʦʣʥʝʥʠʷè, çʆʨʛʘʥʠʟʘʮʠʠè, çʉʦʪʨʫʜ-

ʥʠʢʠè, çɼʦʣʞʥʦʩʪʠè, çʈʝʟʦʣʶʮʠʠè, çʉʧʦʩʦʙʳ ʜʦʩʪʘʚʢʠè, çʅʘʩʝʣʸʥʥʳʝ 

ʧʫʥʢʪʳè, çʊʝʣʝʬʦʥʳè; ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʩʧʦʣʥʠʪʝʣʶ, ʧʦ ʥʦʤʝʨʫ, ʜʘ-

ʪʝ ʠ ʪʠʧʫ ʜʦʢʫʤʝʥʪʘ; ʬʦʨʤʠʨʦʚʘʥʠʝ, ʧʨʦʩʤʦʪʨ ʠ ʚʳʚʦʜ ʥʘ ʧʝʯʘʪʴ ʦʪʯʝʪʦʚ ʚ 

ʚʠʜʝ ʨʝʝʩʪʨʦʚ ʥʝʠʩʧʦʣʥʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʭʦʜʷʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝ-

ʩʧʦʥʜʝʥʮʠʠ; ʨʝʛʠʩʪʨʘʮʠʦʥʥʳʭ ʢʘʨʪʦʯʝʢ ʪʝʣʝʬʦʥʦʛʨʘʤʤʳ, ʚʭʦʜʷʱʝʛʦ ʠ ʠʩ-

ʭʦʜʷʱʝʛʦ ʜʦʢʫʤʝʥʪʦʚ. 

ʇʦʣʴʟʦʚʘʪʝʣʷʤʠ ʜʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʩʝʢʨʝʪʘʨʴ ʠ ʯʝʣʦʚʝʢ, 

ʟʘʤʝʥʷʶɦ ʠʡ ʝʛʦ ʥʘ ʚʨʝʤʷ ʦʪʧʫʩʢʘ (ʙʦʣʴʥʠʯʥʦʛʦ). ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʜʦʣʞʝʥ ʙʫʜʝʪ ʧʨʦʡʪʠ ʨʝʛʠʩʪʨʘʮʠʶ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʩʚʦʡ ʣʦ-
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ʛʠʥ ʠ ʧʘʨʦʣʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʚʭʦʜʘ ʚ ʩʠʩʪʝʤʫ. ʇʦʣʴʟʦ-

ʚʘʪʝʣʠ ʧʨʦʛʨʘʤʤʳ ʩʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʨʝʛʠʩʪʨʘʮʠʶ ʚʭʦʜʷʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ; ʫʯʝʪ ʠ ʢʦʥʪʨʦʣʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʭʦʜʷʱʠʭ ʠ ʠʩʭʦʜʷʱʠʭ ʜʦ-

ʢʫʤʝʥʪʘʭ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʝʝʩʪʨʦʚ ʥʝʠʩʧʦʣʥʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ, ʚʭʦʜʷʱʝʡ 

ʠ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ; ʢʦʥʪʨʦʣʴ ʟʘ ʠʩʧʦʣʥʝʥʠʝʤ ʜʦʢʫʤʝʥʪʦʚ; ʚʝ-

ʜʝʥʠʝ ʘʨʭʠʚʘ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʠ ʩʧʨʘʚʦʯʥʠʢʦʚ. ɺʝʜʝʥʠʝ ʩʧʨʘʚʦʯʥʠʢʦʚ, 

ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʚʥʝʩʝʥʠʝ ʥʦʚʳʭ ʩʚʝʜʝʥʠʡ ʠ ʠʟʤʝʥʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʚ ʩʧʨʘ-

ʚʦʯʥʳʭ ʪʘʙʣʠʮʘʭ ʙʘʟʳ ʜʘʥʥʳʭ (ʪʠʧʳ ʜʦʢʫʤʝʥʪʦʚ, ʦʨʛʘʥʠʟʘʮʠʠ, ʠʩʧʦʣʥʠ-

ʪʝʣʠ ʠ ʪ.ʜ.). ʇʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʨʘʙʦʪʳ ʠ ʙʳʩʪ-

ʨʦʛʦ ʥʘʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ (ʧʦ ʥʦʤʝʨʫ ʜʦʢʫʤʝʥʪʘ ʧʨʠ ʢʦʥʪʨʦ-

ʣʝ ʩʨʦʢʘ ʠʩʧʦʣʥʝʥʠʷ). ʌʠʣʴʪʨʘʮʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘ-

ʥʠʷ ʩʚʝʜʝʥʠʡ ʠʟ ʦʙʱʝʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʟʘʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʨʝʝʩʪʨʦʚ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʟʘ ʚʳʙʨʘʥʥʳʡ ʧʝʨʠʦʜ). ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝ-

ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʦʪʯʝʪʦʚ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʫʩʢʦʨʝʥʥʦʛʦ ʧʦʣʫʯʝʥʠʷ ʥʝ-

ʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʨʝʝʩʪʨʳ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ). 

ɺʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʷʚʣʷʶʪʩʷ ʧʦʩʪʘʥʦʚʣʝʥʠʷ; ʨʘʩʧʦʨʷʞʝʥʠʷ; ʨʝʰʝ-

ʥʠʷ; ʧʠʩʤɹʘ; ʞʘʣʦʙʘ; ʟʘʷʚʣʝʥʠʷ ʛʨʘʞʜʘʥ; ʬʘʢʩ; ʪʝʣʝʬʦʥʦʛʨʘʤʤʳ. 

ɺʳʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʚʳʜʘʚʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʜʦʢʫʤʝʥʪʘʭ: 

- çʈʝʝʩʪʨ ʚʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠè, ʚ ʢʦʪʦʨʦʤ ʦʪʨʘʞʝʥʦ: ʧʝʨʠʦʜ, ʟʘ 

ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʝʩʪʨ; ʚʭʦʜʷʱʠʡ ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ ʨʝʛʠʩʪʨʘ-

ʮʠʠ; ʚʠʜ ʜʦʢʫʤʝʥʪʘ; ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ; ʘʚʪʦʨ; ʠʩʧʦʣʥʠʪʝʣʴ; 

ʩʦʩʪʦʷʥʠʝ; ʜʘʪʘ ʠʩʧʦʣʥʝʥʠʷ. 

- çʈʝʝʩʪʨ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠè, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʪʨʘʞʝʥʦ: ʧʝ-

ʨʠʦʜ ʟʘ ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʝʩʪʨ; ʠʩʭʦʜʷʱʠʡ ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ 

ʜʦʢʫʤʝʥʪʘ; ʚʠʜ ʜʦʢʫʤʝʥʪʘ; ʘʜʨʝʩʘʪ; ʦʪʧʨʘʚʠʪʝʣʴ. 

- çʈʝʝʩʪʨ ʥʝʠʩʧʦʣʥʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚè, ʚ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʦʪʨʘʞʝʥʦ: ʜʘ-

ʪʘ, ʥʘ ʢʦʪʦʨʫʶ ʨʝʝʩʪʨ ʩʬʦʨʤʠʨʦʚʘʥ; ʚʭʦʜʷʱʠʡ ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ ʨʝ-

ʛʠʩʪʨʘʮʠʠ; ʚʠʜ ʜʦʢʫʤʝʥʪʘ; ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ; ʘʚʪʦʨ; ʠʩʧʦʣʥʠ-

ʪʝʣʴ; ʩʨʦʢ ʠʩʧʦʣʥʝʥʠʷ. 

- çʈʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʢʘʨʪʦʯʢʘ ʚʭʦʜʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘè, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʦʪʨʘʞʝʥʦ: ʚʠʜ ʜʦʢʫʤʝʥʪʘ; ʚʭʦʜʷʱʠʡ ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ ʨʝʛʠʩʪʨʘʮʠʠ; 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʢʦʨʨʝʩʧʦʥʜʝʥʪʘ; ʘʚʪʦʨ; ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ; ʠʩʧʦʣʥʠʪʝʣʴ; 

ʨʝʟʦʣʶʮʠʷ; ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ; ʩʨʦʢ ʠʩʧʦʣʥʝʥʠʷ. 

- çʈʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʢʘʨʪʦʯʢʘ ʠʩʭʦʜʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘè, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ 

ʦʪʨʘʞʝʥʦ: ʚʠʜ ʜʦʢʫʤʝʥʪʘ; ʠʩʭʦʜʷʱʠʡ ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʜʘʪʘ ʜʦʢʫʤʝʥʪʘ; 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʘʜʨʝʩʘʪʘ; ʧʦʣʫʯʘʪʝʣʴ; ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ; ʠʩʧʦʣʥʠʪʝʣʴ ʜʦ-

ʢʫʤʝʥʪʘ; ʢʦʣʠʯʝʩʪʚʦ ʣʠʩʪʦʚ; ʧʦʤʝʪʢʘ çʚ ʦʪʚʝʪ ʥʘ ʚʭʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪè. 

- çʈʝʛʠʩʪʨʘʮʠʦʥʥʘʷ ʢʘʨʪʦʯʢʘ ʪʝʣʝʬʦʥʦʛʨʘʤʤʳè, ʚ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʦʪʨʘ-

ʞʝʥʦ: ʜʘʪʘ ʧʨʠʝʤʘ; ʚʨʝʤʷ ʧʨʠʝʤʘ; ʥʦʤʝʨ ʜʦʢʫʤʝʥʪʘ; ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʪʧʨʘ-

ʚʠʪʝʣʷ; ʪʝʣʝʬʦʥʥʳʡ ʢʦʜ ʛʦʨʦʜʘ ʦʪʧʨʘʚʠʪʝʣʷ; ʥʦʤʝʨ ʪʝʣʝʬʦʥʘ ʦʪʧʨʘʚʠʪʝʣʷ; 

ʘʜʨʝʩʘʪ; ʩʦʜʝʨʞʘʥʠʝ. 

ɺʩʷ ʚʳʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʠ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʝʯʘʪʘʥʘ.  
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ʈʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʩʝʢʨʝʪʘʨʶ ʵʢʦʥʦʤʠʪʴ 

ʚʨʝʤʷ ʥʘ ʦʙʨʘʙʦʪʢʫ ʚʭʦʜʷʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʘʜʤʠʥʠʩʪʨʘ-

ʮʠʠ. ʇʨʦʛʨʘʤʤʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʝʞʝʜʥʝʚʥʦ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 
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ʊɽʆʈɽʊʀʏɽʉʂʀɽ ʆʉʅʆɺʓ ʉʆɿɼɸʅʀʗ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄ 

ʋʇʈɸɺʃɽʅʀʗ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀʄʀ ʇʈʆʎɽʉʉɸʄʀ (ɸʉʋʊʇ). 

ɽ.ɸ. ʏʝʙʣʘʢʦʚʘ 

ʉʠʙʠʨʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ.ʂʨʘʩʥʦʷʨʩʢ 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʣʘʛʘʝʤʘʷ ʩʪʘʪʴʷ ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ɸʉʋʊʇ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦ-

ʮʝʩʩʦʤ). ʊʘʢʞʝ ʧʝʨʝʜ ʥʝʡ ʩʪʘʚʠʪʩʷ ʮʝʣʴ, ʦʩʚʝʪʠʪʴ ʨʷʜ ʪʨʝʙʦʚʘʥʠʡ ʢ ʩʠʩʪʝ-

ʤʝ ʚ ʮʝʣʦʤ ʠ ʢ ʚʠʜʘʤ ʦʙʝʩʧʝʯʝʥʠʷ ɸʉʋʊʇ. 

ɺʚʝʜʝʥʠʝ. ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʝʨʝʜʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʩʪʨʝʤʣʝʥʠʝʤ ʜʦʙʠʚʘʪʴʩʷ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʢʘʢ ʜʝʡʩʪʚʫʶʱʝʛʦ, ʪʘʢ ʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʴʶ ʩʚʝʩʪʠ ʢ ʤʠʥʠʤʫʤʫ ʣʶʙʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʪʝʨʠ. ɺʥʝʜʨʝʥʠʝ ʚ 

ʞʠʟʥʴ ʵʪʦʛʦ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʢʘ-

ʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʫʪʝʤ ʰʠʨʦ-

ʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɸʉʋʊʇ.  

ʉʫʱʥʦʩʪʴ ʩʠʩʪʝʤʳ ɸʉʋʊʇ. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝ-

ʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʯʝʣʦʚʝʢʦ-

ʤʘʰʠʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʚ ʩʦ-

ʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʠ ʨʝʘʣʠʟʘʮʠʶ ʫʧʨʘʚ-

ʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʦʙʲʝʢʪ, ʦʧʝʨʘʪʦʨ ʧʨʠ ʵʪʦʤ ʚʳ-

ʧʦʣʥʷʝʪ ʪʦʣʴʢʦ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʠ ʠʭ ʨʝʘʣʠʟʘʮʠʶ. ʆʙʦʙ-

ʱʝʥʥʘʷ ʩʭʝʤʘ ɸʉʋʊʇ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʆʙʲʝʢʪʦʤ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ɸʉʋʊʇ ʷʚʣʷʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʘʛʨʝʛʘʪʳ, ʫʩʪʘʥʦʚʢʠ, ʦʪ-

ʜʝʣʴʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʫʯʘʩʪʢʠ, ʮʝʭʘ.  

ʂʨʘʪʢʫʶ ʨʘʙʦʪʫ ɸʉʋʊʇ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘ ʚʭʦʜ 

ʫʧʨʘʚʣʷʶɦ ʝʛʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʋɺʂ) ʦʪ ʜʘʪʯʠʢʦʚ ʧʦʩʪʫʧʘʝʪ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʷʭ ʧʝʨʝʤʝʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʭʦʜ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʋɺʂ ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʳʤ ʟʘʢʦʥʦʤ (ʘʣʛʦʨʠʪʤʦʤ) ʫʧʨʘʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 
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ʫʧʨʘʚʣʷʶʱʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʣʦʞʝʥʳ ʢ ʠʩʧʦʣʥʠ-

ʪʝʣʴʥʳʤ ʤʝʭʘʥʠʟʤʘʤ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʫʧʨʘʚʣʷʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʯʪʦʙʳ ʪʝʭ-

ʥʦʣʦʛʠʯʝʩʢʠʡ ʫʧʨʘʚʣʷʝʤʳʡ ʧʨʦʮʝʩʩ ʧʨʦʪʝʢʘʣ ʦʧʪʠʤʘʣʴʥʳʤ ʦʙʨʘʟʦʤ.[1] 
 

 
 

ʇʨʝʜʧʦʩʳʣʢʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʨʝʜʧʦ-

ʩʳʣʢʘʤʠ ʩʦʟʜʘʥʠʷ ɸʉʋʊʇ ʷʚʣʷʶʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʫʚʝʣʠʯʝʥʠʝ ʤʘʩʰʪʘʙʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʨʦʩʪ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʩʣʦʞʥʝʥʠʝ ʧʨʦ-

ʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʨʩʠʨʦʚʘʥʥʳʭ ʨʝʞʠʤʦʚ (ʧʦ-

ʚʳʰʝʥʥʳʝ ʜʘʚʣʝʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʡ), ʧʦʷʚʣʝʥʠʝ ʫʩʪʘʥʦ-

ʚʦʢ ʠ ʮʝʣʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʢʨʠʪʠʯʝʩʢʠʭ ʨʝʞʠʤʘʭ, ʫʩʠ-

ʣʝʥʠʝ ʠ ʫʩʣʦʞʥʝʥʠʝ ʩʚʟ̫ʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʟʚʝʥʴʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʨʘʟʚʠʪʠʠ ʤʥʦʛʠʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ 

ʢ ʢʦʣʠʯʝʩʪʚʫ ʠ ʢʘʯʝʩʪʚʫ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʥʦ ʠ ʩ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʚ 

ʦʙʣʘʩʪʠ ʪʨʫʜʦʚʳʭ ʨʝʩʫʨʩʦʚ. ʈʦʩʪ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʫʪʝʤ ʝʛʦ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠ-

ʢʦʤ ʫʢʨʫʧʥʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʋʢʘʟʘʥʥʳʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ ʧʨʝʜʲʷʚʣʷʶʪ ʥʦ-

ʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʩʰʪʘʙʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ 

ɸʉʋʊʇ, ʘ ʠʤʝʥʥʦ ʢ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ - ʦʙʝʩʧʝʯʝʥʠʶ 

ʠʭ ʥʘʜʝʞʥʦʩʪʠ, ʪʦʯʥʦʩʪʠ, ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ. ɽʱʝ ʦʜʥʦʡ 

ʚʘʞʥʦʡ ʧʨʝʜʧʦʩʳʣʢʦʡ ʧʨʠʤʝʥʝʥʠʷ ɸʉʋʊʇ ʚ ʧʨʦʤʳʣhʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʟʥʘʯʠʪʝʣʴʥʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʳʭ ʨʝʟʝʨʚʦʚ. ʅʘ ʧʝʨʝʜʥʠʡ ʧʣʘʥ ʚʳʜʚʠʛʘʝʪʩʷ ʟʘʜʘʯʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚ-

ʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʨʝʰʠʪʴ ʢʦʪʦʨʫʶ ʙʝʟ ʨʘʟʚʠʪʦʡ 

ɸʉʋʊʇ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʚʦʟʤʦʞʥʦ.[2] 

ʅʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʩʦʟʜʘʥʠʷ ɸʉʋ ʊʇ ʚʦʟʥʠʢʘʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘ-

ʯʠ, ʪʨʝʙʫʶʱʠʝ ʩʦʚʤʝʩʪʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚʦʧʨʦʩʦʚ ʥʘʜʝʞʥʦʩʪʠ ʠ ʵʢʦʥʦ-

ʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ: 

1) ʧʨʦʛʥʦʟ ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʥʘʜʝʞʥʦʩʪʠ; 
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2) ʦʧʪʠʤʠʟʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʥʘʜʝʞʥʦʩʪʠ ɸʉʋ ʊʇ ʧʦ ʢʨʠʪʝʨʠʶ ʤʘʢʩʠ-

ʤʫʤʘ ʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

3 ʌʘʢʪʦʨʳ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʝ ʙʣʘʛʦʧʦʣʫʯʥʦʤʫ ʨʘʟʚʠʪʠʶ ʧʦʩʪʨʦʝʥʠʷ ʩʠ-

ʩʪʝʤ ɸʉʋʊʇ ʠ ʠʭ ʨʝʰʝʥʠʝ 

ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ɸʉʋʊʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʧʝʨʠʦʜʠʯʝʩʢʦ-

ʛʦ ʨʝʰʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʥʘ ʵʢʩ-

ʪʨʝʤʫʤ ʟʘʜʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʢʘʯʝʩʪʚʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʵʪʦʤ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʠʝ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʥʝʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʪʴ ʧʦʚʝʜʝʥʠʝ 

ʧʦʩʣʝʜʥʝʛʦ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʛʨʝʰʥʦʩʪʷʤ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʠʪʝʨʠʷ ʠ ʦʧʪʠ-

ʤʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʠʡ. ʉʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʥʝʪʦʯʥʳʭ ʫʧʨʘʚʣʷ-

ʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʟʚʦʣʷʝʪ ʘʥʘʣʠʟ, ʧʨʦʚʦʜʠʤʳʡ ʦʧʝʨʘʪʦʨʦʤ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ. 

ʈʘʟʚʠʪʠʝ ʢʦʥʮʝʧʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝ-

ʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʷʭ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡ-

ʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʨʦʪʠʚʦʨʝʯʠʚʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʪʝʤ, ʯʪʦ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ ʊʇ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪʩʷ ɻʆʉʊʘʤʠ, ʤʝ-

ʪʦʜʠʯʝʩʢʠʤʠ ʠ ʨʫʢʦʚʦʜʷʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʩʣʦʞʠʚʰʠʤʩʷ ʦʧʳʪʦʤ ʠ ʪʨʘ-

ʜʠʮʠʷʤʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ. ʅʦ, ʢ ʩʦ-

ʞʘʣʝʥʠʶ, ɻʆʉʊʳ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʨʫʢʦʚʦʜʷʱʠʝ ʤʘʪʝʨʠʘʣʳ ʢʦʥʩʝʨʚʘʪʠʚ-

ʥʳ, ʪʘʢ ʢʘʢ ʦʪʨʘʞʘʶʪ ʚʯʝʨʘʰʥʠʡ ʜʝʥʴ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. ʉʝʛʦʜʥʷ 

ʥʝʣʴʟʷ ʥʝ ʫʯʠʪʳʚʘʪʴ ʥʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ, 

ʚʳʧʫʩʢʘʶʱʠʭ ʘʧʧʘʨʘʪʥʳʝ ʠ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ ɸʉʋ ʊʇ, ʩʧʦʩʦʙʥʳʝ 

ʨʝʘʣʠʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʠ ʫʧʨʘʚʣʷʶʱʠʝ ʬʫʥʢʮʠʠ. 

ʉ ʫʯʝʪʦʤ ʤʥʦʛʦʦʙʨʘʟʠʷ ʦʙʲʝʢʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʣʝ-

ʞʘʱʠʭ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʝʜʠʥʫʶ ʢʦʥʮʝʧʮʠʶ ʧʦʩʪʨʦʝʥʠʷ 

ɸʉʋ ʊʇ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʙʱʠʝ ʠ ʯʘʩʪʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʆʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ ʊʇ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʦʙʦʙʱʝʥʥʳʭ 

ʧʨʠʥʮʠʧʘʭ ʧʦʩʪʨʦʝʥʠʷ ʤʥʦʞʝʩʪʚʘ ʩʠʩʪʝʤ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʢʣʘʩʩʘ ʠ ʦʪʣʠ-

ʯʘʶʪʩʷ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʘʚʪʦ-

ʤʘʪʠʟʘʮʠʠ, ʦʧʨʝʜʝʣʝʥʠʝʤ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝ-

ʣʝʥʠʝʤ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ. 

ʏʘʩʪʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ ʊʇ ʫʯʠʪʳʚʘʶʪ ʩʧʝʮʠʬʠʢʫ ʢʦʥ-

ʢʨʝʪʥʦʛʦ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʛʣʘʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʠʯʝ-

ʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʷʭ ʥʘ 

ʧʨʦʝʢʪʠʨʫʝʤʫʶ ʩʠʩʪʝʤʫ. 

ʊʘʢʞʝ, ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʙʦʣʴʰʠʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦ-

ʪʝʭʥʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ (ʇʊʂ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʜʠʩʧʣʝʡʥʳʭ ʧʫʣʴʪʦʚ ʦʧʝʨʘʪʦ-

ʨʘ, ʩʝʨʚʝʨʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ, ʢʦʪʦʨʳʝ ʩʚʷ-

ʟʳʚʘʶʪ ʢʦʤʧʦʥʝʥʪʳ ɸʉʋ ʊʇ, ʘ ʪʘʢʞʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥ-

ʪʨʦʣʣʝʨʦʚ ʠ ʜʠʩʧʣʝʡʥʳʭ ʧʫʣʴʪʦʚ ʦʧʝʨʘʪʦʨʘ. 
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ʍʘʨʘʢʪʝʨʥʦʡ ʯʝʨʪʦʡ ʩʦʚʨʝʤʝʥʥʳʭ ʇʊʂ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʦʝ ʧʨʦʥʠʢʥʦʚʝ-

ʥʠʝ INTERNET ï ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʫʨʦʚʝʥʴ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, 

ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʫʙʣʠʢʘʮʠʠ ʥʘ Web-ʩʝʨʚʝʨʘʭ ʠʥʬʦʨʤʘʮʠʠ ʦ ʭʦʜʝ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʚʦʜʥʳʭ ʦʪʯʝʪʦʚ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʝʪʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ 

ʤʝʪʦʜʳ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʇʨʠ ʵʪʦʤ ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝ-

ʯʠʚʘʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʢ ʩʝʪʝʚʦʤʫ ʧʨʦ-

ʤʳʰʣʝʥʥʦʤʫ ʠʥʪʝʨʬʝʡʩʫ ʪʨʝʙʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʦʜʦʚ ʠ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʨʘʟʲʝʤʳ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʥʪʘʢʪʦʚ. ʅʘʠʙʦʣʝʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʩʝʪʷʤʠ, ʧʨʠʤʝʥʷʝʤʳʤʠ ʚ ʩʠʩʪʝʤʘʭ ʘʚ-

ʪʦʤʘʪʠʟʘʮʠʠ, ʷʚʣʷʶʪʩʷ Modbus, PROFIBUS, Intabus, Fieldbus, Ethernet ʠ 

ʜʨ.[3] 

ʆʜʥʠʤ ʠʟ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʠʣʠ ʷʚʣʝʥʠʡ ʚ ɸʉʋ ʊʇ ʷʚ-

ʣʷʝʪʩʷ ʤʝʪʦʜ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʠʭ 

ʠʤʠʪʘʮʠʦʥʥʳʭ ʤʦʜʝʣʝʡ, ʧʨʠ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʷʤʘʷ ʧʦʜʩʪʘʥʦʚʢʘ 

ʯʠʩʝʣ, ʠʤʠʪʠʨʫʶʱʠʭ ʚʥʝʰʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʧʘʨʘʤʝʪʨʳ ʠ ʧʝʨʝʤʝʥʥʳʝ ʧʨʦ-

ʮʝʩʩʦʚ ʩ ʧʦʤʦʱʴʶ ʕɺʄ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʤʠʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʘʣʛʦʨʠʪʤʳ.  

ʅʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ɸʉʋ ʊʇ ʩʦʟʜʘʶʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʳʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʢʦʥʪʨʦʣʴ 

ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʫʩʢʦʨʠʪʴ ʨʝh ʝʥʠʝ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ.  

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ ɸʉʋ ʊʇ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ɻʆʉʊʦʚ, ʢʦʪʦʨʳʝ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʣʠʯʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ 

ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ (ʥʘʧʨ., ʤʦʥʪʘʞʥʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ, ʩʠʩʪʝʤʥʳʝ.).  

ɿʘʢʣʶʯʝʥʠʝ. ɺ ʟʘʢʣʶʯʝʥʠʠ, ʦʪʤʝʪʠʤ ʦʯʝʚʠʜʥʳʡ ʬʘʢʪ, ʯʪʦ ʜʣʷ ʧʦʚʳ-

ʰʝʥʠʷ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʢʘʯʝ-

ʩʪʚʦ (ʥʘʜʝʞʥʦʩʪʴ) ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ, ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ çʫʧʨʘʚʣʷʝʤʦʩʪʴè ʧʨʦʮʝʩʩʦʚ ʠ ʚʥʝʜʨʠʪʴ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ɺʥʝʜʨʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʠʩʪʝʤ 

ɸʉʋ ʊʇ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʘʣʳʤʠ ʩʨʦʢʘʤʠ. 
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ʥʦʩʪʨʦʝʥʠʝ-1", 2006.- 172 ʩ. 

2.  ɻʘʩʧʝʨ ɹ.ʉ., ʃʠʧʘʪʦʚ ʀ.ʅ. ʀɺʉ ʠ ɸʉʋʊʇ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ʇʝʨʤʴ: ʀʟʜ-ʚʦ ʇʝʨʤʩʢʦʛʦ 

ʫʥ-ʪʘ, 1999. -123ʩ 

3. ʐʠh ʦʚ ʆ.ɺ. ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʚʪʦʤʘʪʠʟʘʮʠʠ: ʫʯʝʙʥʠʢ /ʆ. ɺ. 

ʐʠʰʦʚ.  ʉʘʨʘʥʩʢ : ʀʟʜ-ʚʦ ʄʦʨʜʦʚ. ʫʥ-ʪʘ, 2007. ï 250 ʩ. 
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ʉɽʂʎʀʗ 5. ʀʅʌʆʈʄɸʎʀʆʅʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ʏʈɽɿɺʓʏɸʁʅʓʍ 

ʉʀʊʋɸʎʀʁ 

 

 

 

 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʁ ʈɽʉʋʈʉ ʇʆ ʃɸʅɼʐɸʌʊʅʓʄ ʇʆɾɸʈɸʄ,  ʉʇʆʉʆɹɸʄ ʀ 

ʉʈɽɼʉʊɺɸʄ ɹʆʈʔɹʓ ʉ ʅʀʄʀ 

ɸ.ɺ. ɹʨʶʭʘʥʦʚ  

ʀʥʩʪʠʪʫʪ ʣʝʩʘ ʠʤʝʥʠ ɺ.ʅ. ʉʫʢʘʯʝʚʘ ʉʆ ʈɸʅ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʇ.ɸ. ʆʩʘʚʝʣʶʢ, ɾ.ʉ. ʂʘʣʶʞʠʥʘ 

ʎʝʥʪʨ ʅʀʆʂʈ ʉʠʙʠʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻʇʉ ʄʏʉ 

ʈʦʩʩʠʠ, ʛ. ʂʨʘʩʥʦ̫ ʨʩʢ 

ʃʘʥʜʰʘʬʪʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʦʞʘʨʳ ʤʥʦʛʠʝ ʛʦʜʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʩʝ-

ʨʴʝʟʥʝʡʰʠʭ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʥʦʛʠʭ ʛʦʩʫʜʘʨʩʪʚ. ɽʞʝʛʦʜʥʦ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ ʥʘ ʙʦʨʴʙʫ ʩ ʣʝʩʥʳʤʠ, 

ʩʪʝʧʥʳʤʠ ʠ ʪʦʨʬʷʥʳʤʠ ʧʦʞʘʨʘʤʠ ʪʨʘʪʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ. ʇʨʠ-

ʨʦʜʥʳʝ ʧʦʞʘʨʳ ʦʢʘʟʳʚʘʶʪ ʨʘʟʨʫʰʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʜʨʝʚʦʩʪʦʡ, ʚʳ-

ʟʳʚʘʶʪ ʧʦʚʨʝʞʜʝʥʠʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʠ ʝʝ ʵʨʦʟʠʶ, ʟʘʛʨʷʟʥʷʶʪ 

ʘʪʤʦʩʬʝʨʫ ʠ ʚʦʜʫ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʝʥʠʷ, ʫʛʨʦʞʘʶʪ ʥʘʩʝʣʝʥʥʳʤ ʧʫʥʢʪʘʤ, 

ʩʦʮʠʘʣʴʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʘʞʥʳʤ ʦʙʲʝʢʪʘʤ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʳʤʣʝʥʠʝ 

ʦʪ ʢʨʫʧʥʳʭ ʠ ʤʘʩʩʦʚʳʭ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʘʚʪʦʤʦʙʠʣʴʥʦʝ, 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ, ʚʦʟʜʫʰʥʦʝ ʠ ʨʝʯʥʦʝ ʩʦʦʙʱʝʥʠʝ, ʨʘʙʦʪʫ ʦʙʲʝʢʪʦʚ ʣʝʩʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚʳʟʚrʘʝʪ ʫ ʣʶʜʝʡ ʨʘʟʣʠʯʥʳʝ ʘʣʣʝʨʛʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, 

ʟʘʙʦʣʝʚʘʥʠʷ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ ʠ ʪ. ʧ. 

ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʦʧʳʪ ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʘʤʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʜʘʥʥʦʡ ʫʛʨʦʟʝ ʚʦʟʤʦʞʥʦ ʥʝ ʪʦʣʴʢʦ ʦʙʣʘʜʘʷ ʜʦʩʪʘʪʦʯʥʳʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʩʠʣ ʠ ʩʨʝʜʩʪʚ, ʥʦ ʠ ʠʤʷ ʚʝʩʴ ʩʧʝʢʪʨ ʟʥʘʥʠʡ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʠ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʢʦʡ ʥʘʢʦʧʣʝʥ ʦʛʨʦʤ-

ʥʳʡ ʟʘʧʘʩ ʟʥʘʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ ʧʨʠʨʦʜʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘ-

ʨʦʚ, ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʧʦʞʘʨʦʚ ʥʘ ʞʠʟʥʴ ʠ ʟʜʦʨʦʚʴʝ ʣʶʜʝʡ, ʫʱʝʨʙʘ ʜʣʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʉʫʱʝʩʪʚʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʵʬʬʝʢʪʠʚʥʦ ʙʦʨʦʪʴʩʷ ʩ ʧʦʞʘ-

ʨʘʤʠ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ. 

ʆʜʥʦʡ ʠʟ ʬʦʨʤ ʩʦʚʨʝʤʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʧʦʟʚʦʣʷʶʱʠʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʦʡ 
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ʨʘʙʦʪʝ ʠʣʠ ʦʙʫʯʝʥʠʠ, ʷʚʣʷʶʪʩʷ ʩʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʢʦ-

ʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʙʝʨʝʯʴ ʚʨʝʤʷ ʠ ʨʝʩʫʨʩʳ ʧʨʠ ʧʦ-

ʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʨʦʩʩʠʡʩʢʘʷ ʥʘʫʢʘ, ʘ ʦʩʦʙʝʥʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʣʦ 

ʫʨʦʚʥʷ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʭ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ, ʭʦʪʷ ʵʪʦʪ ʨʘʟʨʳʚ ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʣʩʷ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ. ʉʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠ-

ʩʪʝʤʳ (ʉʀʉ) ʧʦʣʫʯʠʣʠ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʚʩʝʤʫ 

ʤʠʨʫ. ʅʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʨʝʩʫʨʩʳ, ʧʦ ʣʝʩʥʦʤʫ ʠ ʣʝʩʦʧʦʞʘʨʥʦʤʫ ʧʨʦʬʠʣʶ 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʉʐɸ, ʂʘʥʘʜʝ ʠ ɽʚʨʦʩʦʶʟʝ. ɺ ʥʘʰʝʡ 

ʩʪʨʘʥʝ ʜʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʢʘ ʥʘʭʦʜʠʪʩʷ 

ʥʘ ʵʪʘʧʝ ʩʪʘʥʦʚʣʝʥʠʷ. 

ʉʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ çʃʘʥʜʰʘʬʪʥʳʝ ʧʦʞʘʨʳ, ʩʧʦʩʦʙʳ 

ʠ ʩʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ ʥʠʤʠè ʩʦʟʜʘʥʥʘʷ ʚ ʎʝʥʪʨʝ ʅʀʆʂʈ ʉʠʙʠʨʩʢʦʛʦ ʬʠʣʠ-

ʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻʇʉ ʄʏʉ ʈʦʩʩʠʠ, ʧʨʠʟʚʘʥʘ ʚʥʝ-

ʩʪʠ ʩʚʦʡ ʚʢʣʘʜ ʚ ʧʦʚʳʰʝʥʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʟʘ-

ʥʠʤʘʶʱʠʭʩʷ ʠʟʫʯʝʥʠʝʤ, ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʠ ʙʦʨʴʙʦʡ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘ-

ʨʘʤʠ. ʉʀʉ çʃʘʥʜʰʘʬʪʥʳʝ ʧʦʞʘʨʳè ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʚ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥ-

ʥʦʡ ʬʦʨʤʝ ʨʘʟʣʠʯʥʳʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘ-

ʩʪʠ ʙʦʨʴʙʳ ʩ ʣʝʩʥʳʤʠ, ʩʪʝʧʥʳʤʠ ʠ ʪʦʨʬʷʥʳʤʠ ʧʦʞʘʨʘʤʠ. ɼʝʤʦʥʩʪʨʘʮʠ-

ʦʥʥʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʳ ʧʨʦʰʣʘ ʘʧʨʦʙʘʮʠʶ ʠ ʧʦʣʫʯʠʣʘ ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʦʪʟʳʚʳ ʦʪ ʧʨʦʬʠʣʴʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʠʟ ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ʉʆ ʈɸʅ, ɸʛʝʥʪʩʪʚʘ ʣʝʩ-

ʥʦʡ ʦʪʨʘʩʣʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, ʘ ʪʘʢʞʝ ʋʨʘʣʴʩʢʦʛʦ, ʉʠʙʠʨʩʢʦʛʦ ʠ ɼʘʣʴ-

ʥʝʚʦʩʪʦʯʥʳʭ ʈʎ ʄʏʉ ʈʦʩʩʠʠ.  

ʉʪʨʫʢʪʫʨʥʦ, ʉʀʉ ñʃʘʥʜʰʘʬʪʥʳʝ ʧʦʞʘʨʳò ʩʦʩʪʦʠʪ ʠʟ ʧʷʪʠ ʨʘʟʜʝʣʦʚ 

(ʨʠʩʫʥʦʢ 1): 

 

ʈʠʩʫʥʦʢ 1 - ʆʩʥʦʚʥʦʝ ʤʝʥʶ ʉʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ñʃʘʥʜʰʘʬʪʥʳʝ 

ʧʦʞʘʨʳò 
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ñʉʣʦʚʘʨʷ ʪʝʨʤʠʥʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʡò; ñʉʧʦʩʦʙʳ ʠ ʩʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ 

ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠò; ñɹʘʟʳ ʜʘʥʥʳʭ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤò; 

ñʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳò; ñʉʧʠʩʦʢ ʧʦʣʝʟʥʳʭ ʩʩʳʣʦʢò. 

ɺ ʩʣʦʚʘʨʝ ʪʝʨʤʠʥʦʚ ʠ ʦʧʨʝʜʝʣʝʥʠʡ ʩʦʜʝʨʞʠʪʩʷ ʙʦʣʝʝ 500 ʪʝʨʤʠʥʦʚ ʧʦ 

ʣʝʩʥʦʤʫ ʠ ʣʝʩʦʧʦʞʘʨʥʦʤʫ ʧʨʦʬʠʣʶ. ʇʦʠʩʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʨʤʠʥʘ ʤʦʞʝʪ 

ʧʨʦʚʦʜʠʪʴʩʷ ʢʘʢ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʥʘʙʦʨʘ ʥʘʟʚʘʥʠʷ, ʪʘʢ ʠ ʧʦ ʠʩʪʦʯʥʠʢʫ ʦʧʫʙ-

ʣʠʢʦʚʘʥʠʷ.  

ʈʘʟʜʝʣ ʦ ʩʨʝʜʩʪʚʘʭ ʠ ʩʧʦʩʦʙʘʭ ʙʦʨʴʙʳ ʩ ʣʝʩʥʳʤʠ ʧʦʞʘʨʘʤʠ ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʝʭ ʧʦʜʨʘʟʜʝʣʦʚ: çʉʨʝʜʩʪʚʘ ʙʦʨʴʙʳ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠè, çʉʧʦʩʦʙʳ 

ʙʦʨʴʙʳ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠè ʠ çʆʧʨʝʜʝʣʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʩʠʣ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʪʫʰʝʥʠʷè. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʝʥ-

ʥʳʭ ʚ ʉʀʉ ʩʨʝʜʩʪʚ ʪʫʰʝʥʠʷ, ʵʢʠʧʠʨʦʚʢʠ ʠ ʦʩʥʘʱʝʥʠʷ ʧʦʞʘʨʥʳʭ ʩʦʩʪʘʚ-

ʣʷʝʪ ʦʢʦʣʦ 200 ʤʦʜʝʣʝʡ. ʇʦʠʩʢ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦʙʦʚ ʙʦʨʴʙʳ ʚ ʙʘʟʝ ʜʘʥʥʳʭ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ (ʥʘʟʚʘʥʠʶ), ʩʪʘʪʫʩʫ ʠ ʩʪʨʘʥʝ ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ, ʢʦʤʧʘʥʠʠ-ʠʟʛʦʪʦʚʠʪʝʣʶ (ʨʘʟʨʘʙʦʪʯʠʢʫ), ʘ ʪʘʢʞʝ ʧʦ ʪʝʤʘʪʠʯʝʩʢʦʤʫ 

ʢʘʪʘʣʦʛʫ.  

ɺ ʨʘʟʜʝʣʝ ʧʦ ʣʠʪʝʨʘʪʫʨʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʢʦʣʦ 2000 ʧʫʙʣʠʢʘʮʠʡ ʥʘ ʨʫʩ-

ʩʢʦʤ ʷʟʳʢʝ ʠ ʙʦʣʝʝ 1000 ʥʘ ʚʦʩʴʤʠ ʠʥʦʩʪʨʘʥʥʳʭ ʷʟʳʢʘʭ ʧʦ ʚʦʧʨʦʩʘʤ ʠʟʫ-

ʯʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ (ʪʠʧʦʣʦʛʠʷ, ʪʝʨʤʠʥʦʣʦʛʠʷ, ʧʨʠʨʦʜʘ ʚʦʟʥʠʢʥʦ-

ʚʝʥʠʷ, ʩʨʝʜʩʪʚʘ ʠ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ, ʦʮʝʥʢʘ ʫʱʝʨʙʘ ʦʪ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ 

ʠ ʪ. ʜ.),  ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʚʦʧʨʦʩʦʚ ʧʦ ʣʝʩʦʧʦʞʘʨʥʦʡ ʪʝ-

ʤʘʪʠʢʝ. ɼʘʥʥʳʡ ʨʘʟʜʝʣ ʤʦʞʝʪ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʦʠʩʢʝ ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʜʛʦʪʦʚʢʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʦʙʟʦ-

ʨʦʚ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʝʩʦʧʦ-

ʞʘʨʥʦʡ ʪʝʤʘʪʠʢʦʡ, ʘ ʪʘʢʞʝ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʜʘʥʥʦʛʦ ʧʨʦʬʠ-

ʣʷ.  

ʈʘʟʜʝʣ ʧʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤ ʘʢʪʘʤ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʙʳʩʪʨʳʡ 

ʧʦʠʩʢ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʘʢʪʦʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʩʚʷ-

ʟʘʥʥʳʭ ʩ ʪʝʤʘʪʠʢʦʡ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ. ɼʦʢʫʤʝʥʪʳ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʣʶ-

ʙʦʤʫ ʬʨʘʛʤʝʥʪʫ ʚ ʥʘʟʚʘʥʠʠ: ʥʦʤʝʨʫ; ʜʘʪʝ ʧʨʠʥʷʪʠʷ, ʧʦ ʢʘʪʝʛʦʨʠʠ (ʟʘʢʦʥʳ, 

ʫʢʘʟʳ, ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʧʨʠʢʘʟʳ); ʧʦ ʥʘʟʚʘʥʠʶ ʜʦʢʫʤʝʥʪʘ; ʧʦ ʛʦʜʫ ʠʟʜʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʦ ʛʨʫʧʧʝ ʟʥʘʯʠʤʦʩʪʠ. 

ʈʘʟʜʝʣ ñʇʦʣʝʟʥʳʝ ʩʩʳʣʢʠò ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʪʘʣʦʛʦʤ ʦʩʥʦʚʥʳʭ ʦʪʝʯʝ-

ʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʟʘʥʠʤʘ-

ʶʱʠʭʩʷ ʚʦʧʨʦʩʘʤʠ ʙʦʨʴʙʳ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠò. 

ʉʀʉ ñʃʘʥʜʰʘʬʪʥʳʝ ʧʦʞʘʨʳò ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʵʬ-

ʬʝʢʪʠʚʥʦʩʪʠ ʩʨʝʜʩʪʚ ʪʫʰʝʥʠʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʪʝʥʜʝʨʦʚ ʥʘ ʟʘʢʫʧʢʫ ʣʝʩʦ-

ʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʠ ʵʢʠʧʠʨʦʚʢʠ, ʧʦʜʙʦʨʘ ʥʝʦʙʭʦʜʠʤʳʭ ʩʨʝʜʩʪʚ ʠ ʩʧʦʩʦ-

ʙʦʚ ʪʫʰʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʏʉ, ʩʚʟ̫ʘʥʥʳʭ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʜʘʥ-

ʥʦʡ ʦʙʣʘʩʪʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʉʀʉ ñ ʃʘʥʜʰʘʬʪʥʳʝ ʧʦʞʘʨʳò ʧʦʟʚʦʣʠʪ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʣʫʯʰʠʪʴ ʧʨʦʮʝʩʩ ʧʦʜʛʦʪʦʚʢʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʠ ʟʘʱʠʪʳ ʣʝʩʦʚ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 
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ʞʠʟʥʝʜʝʪ̫ʝʣʴʥʦʩʪʠ. ʉʀʉ ʧʦʤʦʞʝʪ ʚʩʝʤ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ 

ʯʘʩʪʥʳʤ ʣʠʮʘʤ, ʜʦʧʦʣʥʠʪʴ ʩʚʦʠ ʟʥʘʥʠʷ ʧʦ ʚʩʝʤʫ ʩʧʝʢʪʨʫ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʨʘʟʨʘʙʦʪʦʢ ʚ ʦʙʣʘʩʪʠ ʙʦʨʴʙʳ ʩ ʧʦʞʘʨʘʤʠ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʧʨʠ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʩʚʷʟʘʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷʤʠ ʣʝʩʦʧʦʞʘʨʥʦʡ ʪʝʭʥʠʢʠ ʠ 

ʵʢʠʧʠʨʦʚʢʠ.  

ɽʞʝʛʦʜʥʦ ʦʙʥʦʚʣʷʝʤʘʷ ʉʧʨʘʚʦʯʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʧʨʠ-

ʨʦʜʥʳʤ ʧʦʞʘʨʘʤ, ʩʧʦʩʦʙʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʙʦʨʴʙʳ ʩ ʥʠʤʠ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʪʘʢ ʠ ʚ ʩʦʩʪʘʚʝ ʜʨʫʛʠʭ ʩʠʩʪʝʤ, ʜʣʷ ʧʦ-

ʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʩʧʝ-

ʮʠʘʣʠʩʪʦʚ ʚ ʚʦʧʨʦʩʘʭ ʠʟʫʯʝʥʠʷ ʠ ʙʦʨʴʙʳ ʩ ʧʨʠʨʦʜʥʳʤʠ ʧʦʞʘʨʘʤʠ. 

ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ɸʅɸʃʀʊʀʏɽʉʂʆʁ ʉʀʉʊɽʄʓ 

ʄʆɼɽʃʀʈʆɺɸʅʀʗ ʆʇɽʈɸʊʀɺʅʆʁ ʆɹʉʊɸʅʆɺʂʀ ʉ ʃɸʅɼʐɸʌʊʅʓʄʀ 

ʇʆɾɸʈɸʄʀ ɺɹʃʀɿʀ ʅɸʉɽʃɽʅʅʓʍ ʇʋʅʂʊʆɺ 

ɺ.ʉ. ʂʦʤʦʨʦʚʩʢʠʡ, ʉ.ʇ. ʗʢʠʤʦʚ 

ʎʝʥʪʨ ʅʀʆʂʈ ʉʠʙʠʨʩʢʦʛʦ ʬʠʣʠʘʣʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɻʇʉ ʄʏʉ 

ʈʦʩʩʠʠ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʇʨʠʨʦʜʥʳʝ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʣʝʩʥʳʝ, ʧʦʞʘʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʝʨʴʝʟʥʫʶ 

ʫʛʨʦʟʫ ʜʣʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʣʶʜʝʡ, ʘ ʪʘʢ ʞʝ ʩʣʫʞʘʪ ʧʨʠʯʠʥʦʡ ʧʦʚʨʝʞʜʝ-

ʥʠʷ ʠ ʫʥʠʯʪʦʞʝʥʠʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʜʨʫ-

ʛʠʭ ʦʙʲʝʢʪʦʚ ʟʘʱʠʪʳ. ʊʘʢ, ʚ 2010 ʛʦʜʫ ʦʪ ʧʨʠʨʦʜʥʳʭ ʧʦʞʘʨʦʚ ʧʦʛʠʙʣʦ 

ʩʚʳʰʝ 50 ʯʝʣʦʚʝʢ, ʙʳʣʦ ʫʥʠʯʪʦʞʝʥʦ ʙʦʣʝʝ 2500 ʜʦʤʦʚ, ʦʪʤʝʯʘʣʦʩʴ ʧʦʚʳ-

ʰʝʥʠʝ ʩʤʝʨʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦʪ ʵʬʬʝʢʪʦʚ ʟʘʜʳʤʣʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʧʦʞʘ-

ʨʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʞʠʛʘʥʠʷ ʩʪʨʦʝʥʠʡ ʥʘʩʝʣʝʥʥʦ-

ʛʦ ʧʫʥʢʪʘ ʧʨʠʨʦʜʥʳʤ ʧʦʞʘʨʦʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʤʥʦʞʝʩʪʚʘ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʩʪʫʧʘʶʱʠʭ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦʪʦ-

ʢʦʚ ʠʥʬʦʨʤʘʮʠʠ ʯʝʣʦʚʝʢ ʥʝ ʚʩʝʛʜʘ ʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠ-

ʤʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝh ʝʥʠʷ. ɼʣʷ ʧʦʤʦʱʠ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʟʘʜʘʯʠ ʩʣʫʞʘʪ 

ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ (ʉʇʇʈ). ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪ-

ʨʝʥ ʚʦʟʤʦʞʥʳʡ ʧʦʜʭʦʜ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʉʇʇʈ ʧʦ ʪʫʰʝʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʧʦʞʘʨʦʚ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʉʠʩʪʝʤʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʚ ʦʨʛʘʥʘʭ ʩʠʩʪʝʤʳ ʈʉʏʉ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʜʝʞʫʨʥʦ-

ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʩʣʫʞʙʝ, ʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʘ ʚ ʜʠʩʧʝʪʯʝʨʩʢʠʭ ʧʦʜʨʘʟʜʝ-

ʣʝʥʠʷʭ ʘʚʠʘʣʝʩʦʦʭʨʘʥʳ. 

ɺʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʣʶʙʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʝʡ, ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙ-

ʣʘʩʪʠ.  ʆʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʘʞʥʝʡʰʠʝ ʘʩ-

ʧʝʢʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥ ʚ ʣʝʩʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʃʝʩʥʦʡ ʢʦʜʝʢʩ, ʧʨʠʥʷʪʳʡ ʚ 2006 ʛʦʜʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʜʦ-

ʢʫʤʝʥʪʦʤ (ʩʪʘʪʴʷ 53.2), ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʳ-

ʧʦʣʥʷʪʴ ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ ʟʘʥʠʤʘʶʱʠʝʩʷ ʦʙʝʩʧʝʯʝʥʠʝʤ ʤʝʨ 

ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʧʘ-
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ʨʘʤʝʪʨʦʚ ʣʝʩʥʦʛʦ ʧʦʞʘʨʘ, ʧʨʠʟʚʘʥʥʳʡ ʦʙʝʩʧʝʯʠʪʴ ʨʝʰʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʟʘ-

ʜʘʯ (ʨʠʩʫʥʦʢ 1). 

 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ

ʇʫʥʢʪ ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ

ʇʦʞʘʨʥʘʷ ʦʧʘʩʥʦʩʪʴ ʧʦ ʫʩʣʦʚʠʷʤ ʧʦʛʦʜʳ

ʉʦʦʙʱʝʥʠʷ ʦ ʃʇ

ʄʝʪʝʦʜʘʥʥʳʝ

ʇʨʦʛʥʦʟ

ɼʘʥʥʳʝ ʦ ʛʦʨʠʤʦʩʪʠ

ʣʝʩʦʚ

ɼʘʥʥʳʝ ʦ ʇʆ ʠ ʃʇ

ɼʘʥʥʳʝ ʦ ʩʠʣʘʭ ʠ ʩʨʝʜʩʪʚʘʭ

ɼʘʥʥʳʝ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ

ʇʦʣʦʞʝʥʠʝ ʦ ʈʇɼʋ
ʉʪʘʪʴʷ 53.2

ɼʘʥʥʳʝ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ

ʈʝʞʠʤ ʨʘʙʦʪʳ ʣʝʩʦʧʦʞʘʨʥʳʭ ʩʣʫʞʙ

ʈʝʛʠʦʥʘʣʴʥʳʡ ʧʫʥʢʪ

ʜʠʩʧʝʪʯʝʨʩʢʦʛʦ

ʫʧʨʘʚʣʝʥʠʷ

ɻʆʉʊ ʈ

22.1.09-99

ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ

10ʨ.

ʅʘʙʣʶʜʝʥʠʝ ʠ

ʢʦʥʪʨʦʣʴ

20ʨ.

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʣʝʩʦʧʦʞʘʨʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ

30ʨ.

ʋʧʨʘʚʣʝʥʠʝ 

ʩʠʣʘʤʠ 

ʠ ʩʨʝʜʩʪʚʘʤʠ

40ʨ.

ʆʨʛʘʥʠʟʘʮʠʷ

ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ

ʣʝʩʦʚ

50ʨ.

ʇʨʠʝʤ ʠ ʫʯʝʪ 

ʩʦʦʙʱʝʥʠʡ

 

ʈʠʩʫʥʦʢ 1 - ʇʨʦʮʝʩʩʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʚ ʣʝʩʫ ʠ ʧʘʨʘʤʝʪʨʦʚ ʣʝʩʥʦʛʦ 

ʧʦʞʘʨʘ 

- ʇʨʠʝʤ ʠ ʘʥʘʣʠʟʘ ʩʦʦʙʱʝʥʠʡ ʦ ʚʦʟʛʦʨʘʥʠʷʭ ʣʝʩʘ ʠʟ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯ-

ʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʚʢʣʶʯʘʷ ʛʨʘʞʜʘʥ, ʩʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ, ʨʝʟʫʣʴ-

ʪʘʪʳ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘʟʝʤʥʳʭ ʥʘʙʣʶʜʝʥʠʡ; 

- ʅʘʙʣʶʜʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʪʝʢʫʱʝʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ, ʧʘʨʘʤʝʪʨʦʚ 

ʚʦʟʥʠʢʰʠʭ ʧʦʞʘʨʦʚ  ʠ ʫʯʝʪʘ ʚʦʟʛʦʨʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʘ ʟʘʜʘʯʘ ʯʘ-

ʩʪʠʯʥʦ ʨʝʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʪʘʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ, ʢʘʢ çʗʩʝʥʴè ʠ çʀʉɼʄ ʈʦʩʣʝʩʭʦʟè, çʌʝʥʠʢʩè. ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʘʥʘʣʠ-

ʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʩʣʦʞʠʚʰʠʝʩʷ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʝ ʧʦʪʦʢʠ ʠ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ. 

- ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʣʝʩʦʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʫʯʝʪʦʤ ʨʘʟʣʠʯʥʳʭ ʚʘ-

ʨʠʘʥʪʦʚ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʧʦʛʦʜʳ ʠ ʠʤʝʶʱʝʡʩʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚʢʣʶʯʘʷ ʜʘʥʥʳʝ ʦ ʧʨʠʨʦʜʥʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʜʠʥʘʤʠʢʠ 

ʠʟʤʝʥʝʥʠʷ ʠʭ ʩʚʦʡʩʪʚ. ʇʨʦʝʢʪʠʨʫʝʤʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʧʦʟʚʦʣʷʪʴ ʧʦʣʫʯʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʚʦʟʤʦʞʥʳʝ ʩʮʝʥʘʨʠʠ ʨʘʟʚʠʪʠʷ ʧʦʞʘʨʘ ʚʙʣʠʟʠ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ ʠʣʠ ʜʨʫʛʦʛʦ ʦʙʲʝʢʪʘ ʟʘʱʠʪʳ ï ʦʪ  ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ, ʜʦ ʥʘʠʙʦʣʝʝ 

ʫʛʨʦʞʘʶʱʝʛʦ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʩ ʦʮʝʥʢʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʦʛʥʦʟʘ. ʂʨʦ-

ʤʝ ʵʪʦʛʦ ʤʦʜʝʣʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʭʦ-

ʜʘ ʣʝʩʥʳʭ ʧʦʞʘʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʠ ʚʦʟʛʦʨʘʥʠʷ ʭʦ-

ʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ʉʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʦʪʩʫʪ-

ʩʪʚʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠ ʤʦʜʝʣʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʦʯʥʦʩʪʴ ʧʨʦ-



 72 

ʛʥʦʟʘ, ʜʦʩʪʘʪʦʯʥʫʶ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʨʦʙʣʝʤʘ ʫʩʫ-

ʛʫʙʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʨʘʟʥʦʦʙʨʘʟʠʝʤ 

ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʭ ʩʚʦʡʩʪʚ, ʧʨʘʢʪʠʯʝʩʢʠʤ ʦʪʩʫʪʩʪʚʠʝʤ ʛʝʦʠʥʬʦʨ-

ʤʘʮʠʠ ʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʩʚʦʡʩʪʚʘʭ ʛʦʨʶʯʝʛʦ, ʯʪʦ ʚʝʜʝʪ 

ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʧʨʦʛʥʦʟʥʳʭ ʤʦʜʝʣʝʡ 

(ʘʥʘʣʠʪʠʯʝʩʢʠʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ, ʥʝʡʨʦʩʝʪʝʚʳʭ ʠ ʧʨ.), ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʦʩʪʘʚʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʘʭ ʠ ʜʠʥʘʤʠʢʠ ʝʝ 

ʠʟʤʝʥʝʥʠʷ. 

- ɺʳʨʘʙʦʪʢʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʠ ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ 
ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʠ ʣʠʢʚʠʜʘʮʠʠ ʚʦʟʛʦʨʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʨʘʟʣʠʯʥʳʭ ʩʮʝ-

ʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʣʝʩʦʧʦʞʘʨʥʦʡ ʦʙʩʪʘʥʦʚʢʠ. 

- ɺʳʨʘʙʦʪʢʘ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʘʪʨʫʣʠʨʦʚʘʥʠʷ 
ʣʝʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʘ ʚʦʟʤʦʞʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʠʪʫʘʮʠʠ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ 

ʪʨʝʙʫʝʤʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ. ʎʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ RAD ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʧʦʜ-

ʭʦʜʘ ʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ. ɺ ʦʩʥʦʚʫ ʧʨʦʝʢʪʘ ʩʣʝʜʫʝʪ ʧʦʣʦʞʠʪʴ ʩʧʠ-

ʨʘʣʴʥʫʶ ʤʦʜʝʣʴ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. ʉʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʨʝʜʤʝʪʥʘʷ ʦʙ-

ʣʘʩʪʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝ ʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʦʡ, ʧʦʜ-

ʚʝʨʞʝʥʥʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ.  
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ʏɸʉʊʔ 2 

ʉɽʂʎʀʗ 1. ʇɽʈʉʇɽʂʊʀɺʅʓɽ ʊɽʍʅʆʃʆɻʀʀ ɺ ʈɸɿʈɸɹʆʊʂɽ 

ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

 

 

 

 

ʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʀ ʄʅʆɻʆʇʆʊʆʏʅʓʍ ʇʈʀʃʆɾɽʅʀʁ ɺ DELPHI 

ʃ.ɸ. ɾʫʢʦʚ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʢʣʘʩʪʝʨʥʳʝ ʩʠʩʪʝʤʳ ʠ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʥʠʭ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʥʦʛʦʧʦ-

ʪʦʯʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi. ʄʥʦʛʦʧʦʪʦʯʥʦʩʪʴ ʨʝʘʣʠʟʦ-

ʚʘʥʘ ʚ Delphi ʥʘʯʠʥʘʷ ʩ ʚʝʨʩʠʠ Delphi 6. ʉʝʛʦʜʥʷ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʣʶʙʘʷ 

ʧʨʦʛʨʘʤʤʘ - ʵʪʦ ʚʩʝʛʜʘ ʦʜʠʥ ʛʣʘʚʥʳʡ ʧʦʪʦʢ ʠ ʥʦʣʴ ʠʣʠ ʙʦʣʝʝ ʚʩʧʦʤʦʛʘ-

ʪʝʣʴʥʳʭ. ɼʘʥʥʳʡ ʪʝʢʩʪ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʠ ʚ Delphi 7. ʄʥʦ-

ʛʦʧʦʪʦʯʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪ ʦʙʲʝʢʪ Thread (ʅʠʪʴ ʠʣʠ ʇʦʪʦʢ) 

ʂʣʘʩʩ TThread ʝʛʦ ʧʦʪʦʤʢʠ [1-4]: 

1. ʵʪʦʪ ʦʙʲʝʢʪ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ ʢʘʢ ʙʳ ʥʝʩʢʦʣʴʢʦ ʧʨʦʛʨʘʤʤ ʚ ʦʜʥʦʡ 
(ʥʝʩʢʦʣʴʢʦ ʧʨʦʮʝʩʩʦʚ, ʠʣʠ, ʧʦʪʦʢʦʚ). 

2. ʵʪʠ ʧʨʦʮʝʩʩʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʧʦ ʦʯʝʨʝʜʠ, ʪʘʢ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 
(ʢʘʢ ʟʘʧʨʦʛʨʘʤʤʠʨʫʝʪ ʨʘʟʨʘʙʦʪʯʠʢ) 

3. ʠʟ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʤʦʞʥʦ ʣʝʛʢʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʛʣʦʙʘʣʴʥʳʤ 

ʜʘʥʥʳʤ ʧʨʦʛʨʘʤʤʳ, ʪ.ʢ. ʢʣʘʩʩ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ, ʧʦ ʩʫʪʠ, ʧʨʦʩʪʦ ʯʘ-

ʩʪʴʶ ʧʨʦʛʨʘʤʤʳ - ʦʙʳʯʥʳʤ ʶʥʠʪʦʤ (unit). 

4. ʤʦʞʥʦ ʩʦʟʜʘʪʴ ʩʚʦʠʭ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʪʦʤʢʦʚ TThread ʠ ʟʘʧʫʩʪʠʪʴ 
ʩʨʘʟʫ ʥʝʩʢʦʣʢɹʦ ʵʢʟʝʤʧʣʷʨʦʚ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʩʦʟʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. 

5. ʢʘʞʜʳʤ ʧʨʦʮʝʩʩʦʤ ʦʯʝʥʴ ʣʝʛʢʦ ʫʧʨʘʚʣʷʪʴ - ʟʘʧʫʩʢʘʪʴ, ʟʘʚʝʨʰʘʪʴ, 

ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʪʴ, ʧʨʝʨʳʚʘʪʴ, ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ, ʠ ʪ.ʜ. 

ɼʣʷ ʥʘʯʠʥʘʶʱʠʭ ʠʟʫʯʘʪʴ ʤʥʦʛʦʧʦʪʦʯʥʦʩʪʴ ʚ Delphi ʤʦʞʝʪ ʙʳʪʴ ʨʝ-

ʢʦʤʝʥʜʦʚʘʥʘ ʧʦʩʣʝʜʦʚʘʪʝʣʥɹʦʩʪʴ ʜʝʡʩʪʚʠʡ: 

1. ʅʘʫʯʠʪʴʩʷ ʜʝʣʘʪʴ ʦʜʥʫ ʧʨʦʩʪʫʶ ʥʠʪʴ 

2. ʉʜʝʣʘʪʴ 2 ʠʣʠ ʙʦʣʴʰʝ ʥʠʪʝʡ 

3. ʇʨʦʚʝʨʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɼʠʩʧʝʪʯʝʨʘ, ʯʪʦ ʥʠʪʠ ʟʘʧʫʩʢʘʶʪʩʷ 

4. ʇʨʦʚʝʨʠʪʴ ʥʘ 2-4-ʷʜʝʨʥʦʡ ʤʘʰʠʥʝ, ʯʪʦ ʨʝʘʣʴʥʦ ʨʘʙʦʪʘʝʪ ʙʳʩʪʨʝʡ 

5. ʅʘʫʯʠʪʴʩʷ ʧʝʨʝʜʘʚʘʪʴ ʜʘʥʥʳʝ 

6. ʅʘʫʯʠʪʴʩʷ ʚʦʟʚʨʘʱʘʪʴ ʦʪʚʝʪ 

7. ʅʘʫʯʠʪʴʩʷ ʧʝʨʝʜʘʚʘʪʴ ʤʘʩʩʠʚ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 
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ʀʟ ʤʝʪʦʜʦʚ ʢʣʘʩʩʘ TThread ʧʝʨʚʳʤʠ ʥʫʞʥʦ ʫʩʚʦʠʪʴ ʜʚʘ: 

1. Create(CreateSuspended: Boolean) - ʩʦʟʜʘʝʪ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ. ʇʘʨʘ-

ʤʝʪʨ CreateSuspended ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʥʫʞʥʦ ʣʠ ʩʦʟʜʘʚʘʪʴ ʧʨʠʦʩʪʘ-

ʥʦʚʣʝʥʥʫʶ ʟʘʜʘʯʫ (True), ʠʣʠ ʟʘʧʫʩʢʘʪʴ ʝʝ ʩʨʘʟʫ (False); 

2. Synchronize(Method: TThreadMethod) - ʩʠʥʭʨʦʥʠʟʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ 

ʤʝʪʦʜʘ ʧʨʦʮʝʩʩʘ, ʧʦʟʚʦʣʷʷ ʝʤʫ ʨʘʙʦʪʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʜʨʫʛʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ. 

ɺ ʢʘʯʝʩʪʚʝ ʰʘʙʣʦʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʘ Thread 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʛʦʪʦʚʢʫ: 
type TMyThread = class(TThread) 

private 

protected 

procedure Execute; override; 

end; 

 

implementation 

 

procedure TMyThread.Execute; 

begin 

{ʦʧʠʩʘʥʠʝ ʜʝʡʩʪʚʠʡ ʚ ʥʠʪʠ} 

end; 

ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʩʦʟʜʘʥʠʝ ʧʦʪʦʤʢʘ ʪʠʧʘ ʦʙʲʝʢʪʘ TThread ʚ Delphi ʦʯʝʥʴ 

ʧʨʦʩʪʦ. ʅʫʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1. ʉʦʟʜʘʪʴ ʥʦʚʦʝ ʧʨʠʣʦʞʝʥʠʝ 

2. ʆʪʢʨʳʪʴ ʤʝʥʶ File ʠ ʚʳʙʨʘʪʴ ʧʫʥʢʪ New. ɺ ʦʢʥʝ New Items ʜʚʘʞʜʳ 

ʱʝʣʢʥʫʪʴ ʥʘ ʦʙʲʝʢʪʝ ʪʠʧʘ ʥʠʪʴ ʠʣʠ ʧʦʪʦʢ (Thread Object) 

3. ʇʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʦʢʥʘ New Thread Object ʜʣʷ ʠʤʝʥʦʚʘ-

ʥʠʷ ʦʙʲʝʢʪʘ ʥʠʪʴ, ʚʚʝʩʪʠ ʠʤʷ, ʥʘʧʨʠʤʝʨ, TNewThread ʠ ʥʘʞʘʪʴ ɺʚʦʜ 

4. Delphi ʩʦʟʜʘʩʪ ʥʦʚʳʡ ʤʦʜʫʣʴ ʠ ʧʦʤʝʩʪʠʪ ʚ ʥʝʛʦ ʰʘʙʣʦʥ ʜʣʷ ʥʦʚʦʛʦ 

ʧʦʪʦʢʘ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʤʦʜʫʣʝ ʧʨʦʛʨʘʤʤʳ ʝʩʪʴ ʠʥʪʝʨʬʝʡʩ 

(ʬʘʡʣ dfm), ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ, ʚ ʢʦʪʦʨʦʤ Delphi ʛʝʥʝʨʠʨʫʝʪ 

ʦʧʠʩʘʥʠʝ ʥʠʪʠ, ʠʥʪʝʨʬʝʡʩʘ ʥʝʪ. ʕʢʨʘʥ ʠ ʠʥʪʝʨʬʝʡʩ ʩ ʥʠʤ ʪʦʣʴʢʦ ʦʜʠʥ. ʅʠ-

ʪʠ ʚʳʚʦʜʷʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʷ ʦʩʥʦʚʥʦʡ ʤʦʜʫʣʴ (ʦʩʥʦʚʥʫʶ 

ʥʠʪʴ ʠʣʠ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ). 

ʉʦʟʜʘʥʠʝ ʵʢʟʝʤʧʣʷʨʘ ʦʪ ʥʦʚʦʛʦ ʪʠʧʘ TNewThread ʪʦʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʧʨʦʩʪʦ: 
procedure TForm1.Button1Click(Sender: TObject); 

var 

NewThread: TNewThread; 

begin 

NewThread := TNewThread.Create(true); 

NewThread.FreeOnTerminate := true; 

NewThread.Priority := tpLower; 

NewThread.Resume; 

end; 

ɿʜʝʩʴ true ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʦʟʜʘʥʥʘʷ ʥʠʪʴ ʩʨʘʟʫ ʙʫʜʝʪ 

ʟʘʧʫʩʢʘʪʴʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ. True ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ʫʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʩʣʝ ʟʘ-
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ʚʝʨʰʝʥʠʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ (ʥʠʪʠ) ʙʫʜʝʪ ʦʩʚʦʙʦʞʜʘʪʴʩʷ ʧʘʤʷʪʴ, ʚʳʜʝ-

ʣʝʥʥʘʷ ʧʦʜ ʵʢʟʝʤʧʣʷʨ ʢʣʘʩʩʘ ʧʨʦʮʝʩʩʘ. 

ɺʘʞʥʘʷ ʪʝʨʤʠʥʦʣʦʛʠʯʝʩʢʘʷ ʦʛʦʚʦʨʢʘ: ʤʥʦʛʠʝ ʪʝʢʩʪʳ ʧʦ ʧʘʨʘʣʣʝʣʴʥʦ-

ʤʫ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʛʦ ʪʝʨʤʠʥ ʧʨʦʮʝʩʩ. 

ʅʠʪʴ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩʦʤ, ʥʦ ʥʝʩʢʦʣʴʢʦ ʦʛʨʘʥʠʯʝʥʥʳʤ ʧʦ ʩʚʦʠʤ 

ʚʦʟʤʦʞʥʦʩʪʷʤ. ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʘʚʪʦʨʳ ʧʨʠʤʝʥʷʶʪ ʥʘʟʚʘʥʠʝ ʧʦʪʦʢ. 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦʪʦʢʦʚ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴ-

ʥʦʡ ʧʨʦʮʝʜʫʨʦʡ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʙʝʟ ʩʠʥʭʨʦʥʠʟʘ-

ʮʠʠ ʦʙʦʡʪʠʩʴ ʪʨʫʜʥʦ. ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʧʦʟʚʦʣʷʝʪ ʚʩʝʤ ʨʘʙʦʪʘʶʱʠʤ ʧʨʦʮʝʩ-

ʩʘʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʚʳʯʠʩʣʝʥʠʷʭ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ. Delphi ʧʨʝʜʦʩʪʘʚ-

ʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʤʝʪʦʜ Synchronize ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʚʳʟʦʚʘ ʤʝʪʦʜʦʚ 

VCL ʚʥʫʪʨʠ ʧʦʪʦʢʦʚ. ʇʨʠʤʝʨ ʰʘʙʣʦʥʘ ʜʣʷ ʧʨʦʮʝʜʫʨʳ ʩʠʥʭʨʦʥʠʟʘʮʠʠ: 
procedure TNewThread.Execute; 

var 

i: integer; 

begin 

for i:=0 to 100 do 

begin 

{ʚʳʯʠʩʣʝʥʠʷ} 

Synchronize(_ʇʨʦʮʝʜʫʨʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ_); 

end; 

end; 

ɼʣʷ ʚʦʟʚʨʘʪʘ ʠʥʬʦʨʤʘʮʠʠ ʚ ʦʩʥʦʚʥʦʡ ʧʨʦʮʝʩʩ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ 

ʤʝʪʦʜʝ Execute ʚʳʟʦʚ Synchronize(UpdateCaption). ʄʝʪʦʜ UpdateCaption 

ʤʦʞʝʪ ʦʙʨʘʱʘʪʴʩʷ ʢ ʚʠʟʫʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ. ʇʨʠʤʝʨ: 
procedure TABCThread.UpdateCaption; 

begin 

Form1.Caption := 'Updated in a thread'; 

Form1.Memo1.Lines.Add(IntToStr(iThread) + ' ' + IntToStr(iNuc1)); 

Form1.sg.Cells[iThread, i] := FloatToStr(m1[i]); 

ɼʣʷ ʧʝʨʝʜʘʯʠ ʚ ʢʘʞʜʫʶ ʥʠʪʴ ʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʤʦʞʥʦ ʜʝʣʘʪʴ 

ʵʪʦ ʧʝʨʝʦʧʨʝʜʝʣʷʷ ʠʩʭʦʜʥʳʡ ʤʝʪʦʜ Create. ʇʨʠʤʝʨ: 
constructor TABCThread.Create(Num, Nuc1, Nuc2: integer; m: array of single); 

var 

i: integer; 

begin 

iThread := Num; 

iNuc1 := Nuc1; 

iNuc2 := Nuc2; 

for i := 1 to 10 do 

m1[i] := m[i];  

inherited Create(False); 

end; 

ɼʣʷ ʚʳʚʦʜʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ 

ʪʦʣʴʢʦ ʚʠʟʫʘʣʴʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. ʄʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʚʦʜ ʚ ʬʘʡʣ. 

ʅʘʧʨʠʤʝʨ: 
procedure TABCThread.Execute; 

var 

F1: TextFile; 

begin 

AssignFile(F1, 'Filename'); 

Append(F1); 
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Writeln(F1, IntToStr(iThread)); 

CloseFile(F1); 

Synchronize(SomeProcedure); 

end; 

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʛʨʘʤʤ. ʀʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʝʨʝʥʘ ʥʘ 1-, 2- ʠ 4-ʷʜʝʨʥʳʭ ʤʘʰʠ-

ʥʘʭ. 

ɺʳʚʦʜʳ. 

1) ʦʙʲʝʢʪ TThread ʠ ʝʛʦ ʧʦʪʦʤʢʠ ʧʨʠʛʦʜʝʥ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ 

ʥʘ ʤʘʰʠʥʘʭ ʩ ʯʠʩʣʦʤ ʷʜʝʨ ʦʪ 1 ʜʦ 4; 

2) ʠʩʪʦʯʥʠʢʠ ʨʝʢʦʤʝʥʜʫʶʪ ʟʘʧʫʩʢʘʪʴ ʥʝ ʙʦʣʝʝ 16 ʥʠʪʝʡ ʦʜʥʦʚʨʝʤʝʥ-

ʥʦ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʤʘʰʠʥʘʭ ʩ ʯʠʩʣʦʤ ʷʜʝʨ ʦʪ 1 ʜʦ 4 ʥʝ ʚʳʷʚʠʣʠ ʦʰʠʙʦʢ 

ʠʣʠ ʧʨʦʧʘʞʠ ʜʘʥʥʳʭ ʧʨʠ ʟʘʧʫʩʢʝ ʤʝʥʝʝ 100 ʥʠʪʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʆʜʥʘʢʦ, 

ʧʨʠ ʟʘʧʫʩʢʝ ʙʦʣʝʝ 100 ʥʠʪʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʦʪʤʝʯʝʥʳ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʘʨʘʭʚʝʣʠʜʟʝ ʇ., ʄʘʨʢʦʚ ɽ. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʚ Delphi 7. ʄ., 2003. 

2. ɹʘʞʝʥʦʚʘ ʀ.ʖ. Delphi 7 ʉʘʤʦʫʯʠʪʝʣʴ ʧʨʦʛʨʘʤʤʠʩʪʘ. ʄ., 2003 

3. ʂʫʣʴʪʠʥ ʅ.ɹ. ʆʩʥʦʚʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚ Delphi 7. ʃ., 2003 

4. ɹʦʙʨʦʚʩʢʠʡ ʉ.ʀ. Delphi 7. ʋʯʝʙʥʳʡ ʢʫʨʩ. ʄ., 2004 

ɸʅɸʃʀɿ ʊɽʄɸʊʀʂ ɼʀʇʃʆʄʅʓʍ ʈɸɹʆʊ ʇʆ ʉʇɽʎʀɸʃʔʅʆʉʊʀ 

çʇʈʆɻʈɸʄʄʅʆɽ ʆɹɽʉʇɽʏɽʅʀɽ ɺʓʏʀʉʃʀʊɽʃʔʅʆʁ ʊɽʍʅʀʂʀ ʀ 

ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʓʍ ʉʀʉʊɽʄè 2011 ɻʆɼɸ, ɺʓʇʆʃʅɽʅʅʓʍ  ɺ ʉʀɹɻʊʋ 

ɻ.ʄ. ʈʫʜʘʢʦʚʘ  

 ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʇʨʦʮʝʩʩ ʨʝʦʨʛʘʥʠʟʘʮʠʠ ɺʳʩʰʝʡ ʰʢʦʣʳ ʧʨʠʚʝʣ ʥʘʩ ʢ ʧʦʪʝʨʝ ʩʧʝʮʠ-

ʘʣʴʥʦʩʪʠ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤè, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʧʨʦʩ ʥʘ ʠʥʞʝʥʝʨʦʚ  ʫʜʦʚʣʝʪʚʦ-

ʨʝʥ ʤʝʥʝʝ ʯʝʤ ʥʘ 70%,  ʘ ʦʙʱʝʝ ʯʠʩʣʦ ʚʳʧʫʩʢʥʠʢʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʨʘʙʦʪʳ 

ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ  ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ  200 ʪʳʩ. ʯʝʣ. 

ʆʜʥʘʢʦ ʠʥʞʝʥʝʨʦʚ ʜʘʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ  ʚʳʧʫʩʢ ʟʘʢʦʥʯʠʪʩʷ ʯʝʨʝʟ ʯʝʪʳʨʝ 

ʛʦʜʘ, ʠ ʙʫʜʫʪ ʚʳʧʫʩʢʘʪʴʩʷ ʙʘʢʘʣʘʚʨʳ ʧʦ ʦʜʥʦʠʤʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ çʀʥʬʦʨʤʘʪʠʢʘ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘè. ʇʦʵʪʦʤʫ, ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʫʨʦʚʥʷ ʠʥʞʝʥʝʨʥʳʭ ʠ ʙʘʢʘʣʘʚʨʩʢʠʭ 

ʨʘʙʦʪ, ʠʤʝʝʪ ʩʤʳʩʣ ʤʦʥʠʪʦʨʠʪʴ  ʦʙʣʘʩʪʠ ʠʥʪʝʨʝʩʦʚ (ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ) ʜʠʧʣʦʤʥʠʢʦʚ ʠ ʦʙʲʸʤ ʚʳʧʦʣʥʝʥʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ.    

ɺ 2006 ʛʦʜʫ ʥʘʤʠ ʙʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʪʝʤʘʪʠʢ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ ʩ 

1992 ʧʦ 2006 ʛʦʜʳ [1], ʨʠʩʫʥʦʢ 1. 
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ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ

ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ

ʅʀʊ ʚ ʦʙʨʘʟʦʚʘʥʠʠ,ʵʣ.ʫʯʝʙʥʠʢʠ,ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ,ʚʳʩʰʝʝ ʦʙʨʘʟʦʚʘʥʠʝ,

ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ

ʇʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʦʙʣʘʩʪʷʭ
 

ʈʠʩʫʥʦʢ 1 - ʅʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪʘʭ. ʇʦ ʦʩʠ ʋ ʦʪʣʦʞʝʥʦ ʢʦ-

ʣʠʯʝʩʪʚʦ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ 

ʊʘʙʣʠʮʘ 1 - ʅʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʝʤʘʪʠʢʘ ʨʘʙʦʪ ʚ 2011 ʛ. 
 

 ʌʀʆ ʅʘʟʚʘʥʠʝ 

ʆʙ-

ʣʘʩʪʴ 

ʠʩʩʣʝ-

ʜʦʚʘ-

ʥʠʷ 

1.  ɸʚʜʝʝʥʢʦ ɸ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʩʪʘʥʪ ʨʝʘʢʮʠʡ ʨʝʘʛʠʨʫʶʱʠʭ ʚ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʦʤ ʧʦʣʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʤʝʩʝʡ 

5 

2.  ɻʘʣʴʮʝʚ ɸ.ɻ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ  

ʥʘʯʠʩʣʝʥʠʷ ʢʦʤʤʫʥʘʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʊʉɾ çʗʢʦʨʴè 

7 

3.  ʂʦʚʘʣʝʚ ɸ.ɸ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʫʣʷ ʨʘʩʯʝʪʘ ʛʦʜʦʚʦʛʦ ʦʙʲ-

ʝʤʘ ʨʘʙʦʪ ʧʦ ʨʝʤʦʥʪʫ ʠ ʦʙʩʣʫʞʠʚʘʥʠʶ ʚʥʝʰʥʝʛʦ ʠ ʢʘʨʴʝʨ-

ʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

7 

4.  ʇʝʪʨʦʚ ʕ.ɽ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʵʣʝʢʪʨʦʥʥʦʡ ʢʦʤʤʝʨʮʠʠ çʂʨʘʩʥʦʷʨʩʢʠʝ 

ʤʝʭʦʚʳʝ ʠʛʨʫʰʢʠè 

6 

5.  ʇʝʪʨʦʧʘʚʣʦʚ-

ʩʢʠʡ ɸ.ɺ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣɹʥʳʭ ʜʘʥʥʳʭ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ 

5 

6.  ʌʦʤʠʥʳʭ ʈ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʨʥʝʪ ʧʦʜʜʝʨʞʢʠ ʤʦʣʦʜʝʞʥʦʛʦ ʧʨʦʝʢʪʘ çʉʪʫ-

ʜʝʥʯʝʩʢʘʷ ʚʝʩʥʘè 

6 

7.  ʐʠʥʜʦʨʠʢʦʚ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ 6 
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 ʌʀʆ ʅʘʟʚʘʥʠʝ 

ʆʙ-

ʣʘʩʪʴ 

ʠʩʩʣʝ-

ʜʦʚʘ-

ʥʠʷ 

ʇ.ɽ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ 

8.  ʂʘʣʠʥʠʥ ɽ.ɺ. ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ  çʆʣʠʤʧʠʘʜʘ - onlineè 3 

9.  ʇʦʩʧʝʣʦʚ ɺ.ʉ. ʇʨʦʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʥɹʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

1 

10.  ʉʘʚʠʥʘ ʅ.ʅ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣ-

ʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

1 

11.  ʐʘʣʘʝʚʘ ɸ.ʅ.  ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʪʨʝʥʠʥʛʦʚʦ ʘʛʝʥ-

ʩʪʚʘ çLevel Upè 

6 

12.  ɼʨʫʞʠʥʠʥ ɺ.ʉ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʫʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʯʝ-

ʛʦ ʤʝʩʪʘ ʜʠʩʧʝʪʯʝʨʘ ʙʝʪʦʥʥʦʛʦ ʟʘʚʦʜʘ ʥʘ ʧʣʘʪʬʦʨʤʝ 1ʉ: 

ʧʨʝʜʧʨʠ̫ ʪʠʝ 8,2 

9 

13.  ɸʙʙʘʩʦʚʘ ʊ.ɸ. ʇʨʦʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʪʦʚʘʨʘ ʥʘ ʦʧʪʦʚʦʤ 

ʩʢʣʘʜʝ ʆʆʆ çʃ-2è 

1 

14.  ɹʦʨʦʢʠʥ ɸ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çʉʦʚʨʫʜʥʠʢè ʥʘ ʙʘʟʝ ʧʘʢʝʪʘ 1ʉ  7.7 

9 

15.  ɹʨʘʥʜʫʢʦʚʘ ɸ.ɸ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʘʡʪʘ ʜʣʷ ʆʆʆ 

çɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ-ʉʠʩʪʝʤʳè 

6 

16.  ɻʝʨʘʩʠʤʦʚʘ ʀ.ɸ. ʇʨʦʛʨʘʤʤʥʘʷ ʧʦʜʜʝʨʞʢʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ  

ʥʘ ʦʩʥʦʚʝ Web ïʪʝʭʥʦʣʦʛʠʡ  

6 

17.  ʄʦʟʛʦʚ ɽ.ɺ. ʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ. 

ɹʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʢʘʣʴʢʫʣʷʪʦʨ ʟʘʢʘʟʦʚ 

6 

18.  ʄʦʟʛʦʚʘ ʀ.ʉ. ʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ. 

ʂʦʥʪʝʥʪ 

6 

19.  ʇʘʚʣʦʚʘ ɺ.ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʶʨʠʜʠʯʝʩʢʦʛʦ 

ʦʪʜʝʣʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çʉʦʚʨʫʜʥʠʢè ʥʘ ʙʘʟʝ ʧʘʢʝʪʘ 1ʉ  

7.7 

9 

20.  ʇʯʝʣʠʥʮʝʚʘ 

ʅ.ɺ.  

ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʦ ʫʯʝʪʫ ʚʭʦʜʷ-

ʱʝʡ ʠ ʠʩʭʦʜʷʱʝʡ ʢʦʨʨʝʩʧʦʥʜʝʥʮʠʠ ʘʜʤʠʥʠʩʪʨʘʮʠʠ ʀʨʙʝʡ-

ʩʢʦʛʦ ʨʘʡʦʥʘ. 

7 

21.  ɻʫʪʘʨʝʚʘ ɼ.ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʮʝʥʢʠ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʜʣʷ ʇʝʨʝʷʩʣʦʚʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʨʘʟ-

ʨʝʟʘ. ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ 

7 

22.  ʂʘʤʝʥʜʦ ɻ.ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʮʝʥʢʠ ʧʫʪʝʚʳʭ ʣʠʩʪʦʚ ʜʣʷ ʇʝʨʝʷʩʣʦʚʩʢʦʛʦ ʫʛʦʣʴʥʦʛʦ ʨʘʟ-

ʨʝʟʘ. ʉʝʨʚʝʨʥʘʷ ʯʘʩʪʴ  

7 

23.  ʉʦʙʦʣʝʚ ɽ.ʖ. ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʝʢʪʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʆɸʆ çʉʂ 

ʈʝʛʠʦʥʛʘʨʘʥʪè 

7 

24.  ʀʚʘʥʯʝʥʢʦ ɺ.ʈ. ʇʨʦʝʢʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ 

7 

25.  ʐʘʣʘʚʠʥ ɸ.ʃ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʟʥʘʥʠʡ ʥʘ ʦʩ-

ʥʦʚʝ ʦʥʪʦʣʦʛʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

3 

26.  ʆʢʘʪʦʚ ɼ.ɺ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʦʣʥʦʩʚʷʟʥʦʡ 

ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʤʘʨʰʫʪʠʟʘʪʦʨʦʚ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ çMikrotik  

routerosè 

8 

27.  ʃʫʯʝʥʢʦ ʖ.ɸ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʘʮʠʝʥʪʦʚ ʚ 

ʧʦʣʠʢʣʠʥʠʢʝ. ʄʦʜʫʣʴ ʨʝʛʠʩʪʨʘʮʠʠ. 

7 

28.  ʀʛʥʘʪʦʚ ʅ.ʉ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʧʘʮʠʝʥʪʦʚ ʚ 

ʧʦʣʠʢʣʠʥʠʢʝ. ɸʈʄ ʚʨʘʯʘ 

7 
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 ʌʀʆ ʅʘʟʚʘʥʠʝ 

ʆʙ-

ʣʘʩʪʴ 

ʠʩʩʣʝ-

ʜʦʚʘ-

ʥʠʷ 

29.  ʉʪʫʣʠʢʦʚ ɸ.ɸ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʝ-

ʷʪʝʣʥɹʦʩʪʠ ʩʘʥʘʪʦʨʠʷ. ʄʦʜʫʣʴ ʚʝʜʝʥʠʝ ʢʣʠʝʥʪʩʢʦʡ ʙʘʟʳ 

7 

30.  ɼʞʘʥʭʦʪʝʣʠ ɸ.ɸ ʉʦʟʜʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʝʷʪʝʣʴʥʦ-

ʩʪʠ ʩʘʥʘʪʦʨʠʷ. ʄʦʜʫʣʴ çʋʯʝʪ ʫʩʣʫʛè ʠ çʆʪʯʝʪʥʘʷ ʜʦʢʫʤʝʥ-

ʪʘʮʠʷè 

7 

31.  ʉʝʨʝʙʨʷʥʥʠʢʦʚ 

ʂ.ɸ. 

ʉʦʟʜʘʥʠʝ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʟʘʤʝʩʪʠʪʝʣʷ ʜʝʢʘʥʘ ʧʦ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʝ. 

3 

32.  ʂʦʩʘʨʝʚ ɸ.ɸ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ 

ʩʪʫʜʠʠ ʟʚʫʢʦʟʘʧʠʩʠ 

6 

 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʣʘʩʪʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʭ ʥʦʤʝʨʘʤ: 

1. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

2.ʕʢʩʧʝʨʪʥʳʝ ʩʠʩʪʝʤʳ, ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

3. ʅʀʊ ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʠʢʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʕʋʄʂɼ). 

4. ʇʨʦʙʣʝʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

5. ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦ - 

ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

6. ʊʝʭʥʦʣʦʛʠʠ ɺɽɹ ʧʨʠʣʦʞʝʥʠʡ. 

7. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

8. ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

9. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ  ʚ 1ʉ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 1, ʧʨʝʦʙʣʘʜʘʝʪ ʜʚʘ ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ï 

ʵʪʦ 6 ʠ 7. ʇʨʠ ʯʝʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʩʝ ʨʘʙʦʪʳ ʜʘʥʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʥʝʜʨʝʥʳ. 

ʂʨʘʪʢʦ ʧʨʦʢʦʤʤʝʥʪʠʨʫʝʤ  ʥʝʩʢʦʣʴʢʦ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʭ, ʩ ʥʘʰʝʡ  

ʪʦʯʢʠ ʟʨʝʥʠʷ, ʨʘʙʦʪ ʠʟ ʨʘʟʥʳʭ ʨʘʟʜʝʣʦʚ. 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ1. ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. 

ʇʨʦʝʢʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʇʦʩʧʝʣʦʚ ɺ.ʉ.), ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝ-

ʪʘ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ (ʉʘʚʠʥʘ ʅ.ʅ.). ʕʪʦ  ʦʙʱʘʷ 

ʨʘʙʦʪʘ ʠʥʪʝʨʝʩʥʘ ʝʱʸ ʠ ʪʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ 

2009ʛ ɿʘʡʮʝʚʦʡ ʊʘʪʴʷʥʦʡ ʠ ɼʤʠʪʨʠʝʤ ʖʥʛʦʤ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤ-

ʥʳʡ ʧʨʦʜʫʢʪ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. ʇʦʜʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ-

ʷʚʦʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠè. ɺ 2010ʛ ʄʠʭʘʠʣʦʤ ʆʩʝʥʦ-

ʚʳʤ ð çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢ-

ʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠè. ɺ ʪʝʯʝʥʠʝ 2010-2011 ʛʛ. ʥʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ʠʥʞʝ-

ʥʝʨʘʤʠ ʆʀʉ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʘʣʦ ʥʝʜʦʩʪʘʪʦʯʥʫʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʩʠʩʪʝʤ ʥʘ ʪʦʪ ʤʦʤʝʥʪ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʧʠʨʘʣɹʥʦʡ ʤʦʜʝʣʴʶ ʞʠʟʥʝʥʥʦʛʦ 
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ʮʠʢʣʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʧʨʦʛʨʘʤʤʳ ʧʨʦʰʣʳʭ ʛʦʜʦʚ ʧʦʣʫʯʠʣʠ 

ʥʦʚʳʡ ʚʠʪʦʢ ʨʘʟʚʠʪʠʷ ð ʧʦʷʚʠʣʘʩʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ: 

- ʜʦʨʘʙʦʪʢʝ ʤʦʜʫʣʝʡ ʧʨʦʛʨʘʤʤʳ; 

- ʜʦʙʘʚʣʝʥʠʠ ʚʳʭʦʜʥʳʭ ʜʦʢʫʤʝʥʪʦʚ; 

- ʠʟʤʝʥʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʪʝʨʬʝʡʩʘ. 

- ʈʘʟʨʘʙʦʪʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʧʨʠʚʝʣʘ ʢ ʠʟʤʝʥʝʥʠʶ: 

- ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

- ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʜʘʥʥʳʭ, 

- ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʇʦʵʪʦʤʫ ʮʝʣʴ  ʠ ʟʘʜʘʯʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ʎʝʣʴ ï ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʠʥ-

ʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʩʩ ʬʦʨ-

ʤʠʨʦʚʘʥʠʷ ʟʘʷʚʦʢ ʠ ʦʙʝʩʧʝʯʠʪ ʫʜʦʙʩʪʚʦ ʠʭ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ: 

- ʠʟʫʯʠʪʴ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʆʀʉ; 

- ʠʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʀʉ; 

- ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ʦʪʜʝʣʘ; 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

- ʦʩʫʱʝʩʪʚʠʪʴ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ ʠ ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ; 

- ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ 
ʦʙʲʝʢʪʦʚ ʀʉ; 

- ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠ-

ʩʪʝʤʳ. 

ɼʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʚʝʣʘʩʴ ʜʣʷ  ʦʪʜʝʣʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ, ʢʦʪʦʨʳʡ  ʷʚʣʷʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʉʠʙɻʊʋ, ʦʨʛʘʥʠʟʦ-

ʚʘʥ ʚ 1971 ʛʦʜʫ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʫʜʦʙʝʥ ʚ ʥʘʩʪʨʦʡʢʝ 

ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʜʝʞʥʦʛʦ ʭʨʘʥʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʜʘʥʥʳʤʠ ʦʪʜʝʣʘ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʆʀʉ ʧʦ ʘʚʪʦʤʘ-

ʪʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʦʪʜʝʣʦʤ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʩʚʦʝʡ ʜʝʪ̫ʝʣʴʥʦʩʪʠ.  

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ3. ʅʀʊ  ʚ ʦʙʨʘʟʦʚʘʥʠʠ, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙ-

ʥʠʢ, ʵʣʝʢʪʨʦʥʥʳʝ ʫʯʝʙʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ (ʕʋʄʂɼ). 

ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʠʥʪʝʨʝʩʥʘ ʨʘʙʦʪʘ  çʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ  

çʆʣʠʤʧʠʘʜʘ-onlineè (ʂʘʣʠʥʠʥ ɽ.ɺ.). ʎʝʣʴ ʧʨʦʝʢʪʘ: ʩʦʟʜʘʪʴ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ ʠ ʦʮʝʥ-

ʢʠ ʦʣʠʤʧʠʘʜ. ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ, ʵʢʩʧʝʨʪʦʚ ʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ ʦʣʠʤʧʠʘʜʳ 

(ʨʠʩʫʥʦʢ 2). ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜ ʧʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʨʝʰʝʥʠʡ.  

ʇʨʦʚʝʜʝʥʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʧʨʦʚʝʜʝʥʠʷ ʦʣʠʤʧʠʘʜʳ. 

ʉʧʨʦʝʢʪʠʨʦʚʘʥʘ ʬʠʟʠʯʝʩʢʘʷ ʠ ʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʠ ʜʘʥʥʳʭ online ʦʣʠʤʧʠʘ-
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ʜʳ. ʉʦʟʜʘʥ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʧʨʦʚʝʜʝʥʠʷ online 

ʦʣʠʤʧʠʘʜ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ5.  ʀʥʬʦʨʤʘʮʠʦʥʥʦ - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ  ʤʦ-

ʜʝʣʠʨʦʚʘʥʠʝ ʚ ʝʩʪʝʩʪʚʝʥʥʦ - ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ. 

ʈʘʙʦʪʘ çʈʘʟʨʘʙʦʪʢʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʩʪʘʥʪ ʨʝʘʢʮʠʡ ʨʝʘʛʠʨʫʶʱʠʭ ʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ 

ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʤʝʩʝʡè (ɸʚʜʝʝʥʢʦ ɸ.). ʈʘʙʦʪʘ çʈʘʟʨʘʙʦʪʢʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʢʘʧʠʣʣʷʨʥʦʛʦ 

ʵʣʝʢʪʨʦʬʦʨʝʟʘè (ʇʝʪʨʦʧʘʚʣʦʚʩʢʠʡ ɸ.ɺ.) ɼʘʥʥʳʝ ʨʘʙʦʪʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠ-

ʚʘʪʴ ʚ ʦʜʥʦʤ ʢʦʥʪʝʢʩʪʝ ʢʘʢ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ, ʥʘʧʨʘʚʣʝʥ-

ʥʫʶ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʨʘʙʦʪ ʩ ʫʜʘʣʝʥʥʳʤʠ ʢʦʣʣʝʛʘʤʠ ʠ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝʤ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʚʦʜʠʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʨʦʙʣʝʤʳ, ʨʝʰʘʝʤʳʝ ʚ 

ʨʘʙʦʪʘʭ:  

- ʆʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʨʝʜʳ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ; 

- ʅʝʩʦʚʤʝʩʪʠʤʦʩʪʴ ʬʦʨʤʘʪʦʚ ʜʘʥʥʳʭ; 

- ʅʝʭʚʘʪʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ; 

- ʆʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʮʝʥʪʨʘʣʠʟʦʚʘʥʦ ʭʨʘʥʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝ-

ʜʦʚʘʥʠʡ. 

ʎʝʣʴ: ʩʦʢʨʘʪʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʫʩʢʦʨʠʪʴ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʧʨʦʪʝʦʤʠʢʠ ʠ ʤʝʪʘʙʦʣʦʤʠʢʠ.  

ɿʘʜʘʯʠ: 

- ʇʨʦʚʝʩʪʠ ʧʨʝʜʧʨʦʝʢʪʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

- ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʙʠʦʭʠʤʠʯʝ-

ʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ; 
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ʈʠʩʫʥʦʢ 2 ï ʕʢʨʘʥʥʳʝ ʬʦʨʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʈʘʩʧʨʝʜʝʣʝʥʥʘʷ ʩʠʩʪʝʤʘ  

çʆʣʠʤʧʠʘʜʘ-onlineè 

- ʇʨʦʚʝʩʪʠ ʦʙʟʦʨ ʇʆ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 

- ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʣʘʙʦʨʘʪʦʨʠʠ, ʩ ʫʯʝʪʦʤ ʚʥʝʜʨʝ-

ʥʠʷ ʀʉ; 

- ʉʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʀʉ ʣʘʙʦʨʘʪʦʨʠʠ; 

- ʈʘʟʨʘʙʦʪʘʪʴ ʀʉ ʘʥʘʣʠʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʢʘʧʠʣʣʷʨʥʦʛʦ 
ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

ʉʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠ ʝʝ ʦʩʥʦʚʥʘʷ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3-4.  

 

 

ʈʠʩʫʥʦʢ 3 - ʉʦʩʪʘʚ ʫʯʘʩʪʥʠʢʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʙʟʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʤʝʪʦʜʦʚ ʭʠʤʠʯʝʩʢʦ-

ʛʦ ʘʥʘʣʠʟʘ; ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʫʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʢʦʥʩʪʘʥʪ ʨʝʘʢʮʠʡ ʠ ʜʦ-

ʩʪʫʧʘ ʢ ʜʘʥʥʳʤ; ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʡ ʙʠʦ-

ʭʠʤʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ; ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ 

ʜʘʥʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʢʘʧʠʣʣʷʨʥʦʛʦ ʵʣʝʢʪʨʦʬʦʨʝʟʘ. 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ6. ʊʝʭʥʦʣʦʛʠʠ ɺɽɹ ʧʨʠʣʦʞʝʥʠʡ.  

ʈʘʙʦʪʘ çʈʘʟʨʘʙʦʪʢʘ ʩʘʡʪʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ. 

ɹʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ, ʢʘʣʴʢʫʣʷʪʦʨ ʟʘʢʘʟʦʚè (ʄʦʟʛʦʚ ɽ.ɺ.) ʠ ʨʘʙʦʪʘ çʈʘʟʨʘ-

ʙʦʪʢʘ ʩʘʡʪʘ ʧʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʶ ʫʩʣʫʛ ʩʦʟʜʘʥʠʷ ʩʘʡʪʦʚ. ʂʦʥʪʝʥʪè (ʄʦʟʛʦʚʘ 

ʀ.ʉ.) ɺʝʙ-ʩʪʫʜʠʷ çʇʨʦʢʩʠʤʘè ʥʘʯʘʣʘ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʷʥʚʘʨʷ 2011 ʛ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʨʘʟʨʘʙʦʪʢʘ, ʩʦʧʨʦʚʦʞ-

ʜʝʥʠʝ ʠ ʧʨʦʜʚʠʞʝʥʠʝ ʩʘʡʪʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʪʫʜʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʠ ʧʨʦʮʚʝ-

ʪʘʣʘ ʝʝ ʜʦʣʞʥʳ ʫʟʥʘʚʘʪʴ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʨʘʟ-

ʨʘʙʦʪʘʪʴ web-ʩʘʡʪ. 

 
 

ʈʠʩʫʥʦʢ 3 ï ʂʦʥʪʝʢʩʪʥʘʷ ʜʠʘʛʨʘʤʤʘ ʦʩʥʦʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʣʘʙʦʨʘ-

ʪʦʨʠʠ 

ʎʝʣʴ: ʈʘʟʨʘʙʦʪʘʪʴ ʩʘʡʪ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʠʥʪʝʨʥʝʪ-

ʘʫʜʠʪʦʨʠʠ ʦ ʚʝʙ-ʩʪʫʜʠʠ ʠ ʝʝ ʫʩʣʫʛʘʭ, ʪʝʤ ʩʘʘʤʳ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʦʩʪʦʷʥʥʦʡ 

ʨʝʢʣʘʤʦʡ ʠ ʧʨʠʚʣʝʯʝʥʠʝʤ ʢʣʠʝʥʪʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʙʳ-

ʣʠ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ; 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʩʘʡʪʘ; ʚr ʙʨʘʪʴ ʧʦʜʭʦʜʷʱʠʝ 

ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ; ʨʘʟʨʘʙʦʪʘʪʴ ʙʘʟʦʚʳʝ ʵʣʝʤʝʥʪʳ ʠ ɹɼ; ʧʨʦʚʝʩʪʠ ʪʝʩʪʠ-

ʨʦʚʘʥʠʝ ʀʉ; ʧʨʦʚʝʩʪʠ ʚʥʝʜʨʝʥʠʝ ʚ ʩʨʝʜʫ ʀʥʪʝʨʥʝʪ. 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʙʳʣʘ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚʝʙ-ʩʪʫʜʠʠ çʇʨʦʢʩʠʤʘè. ɼʣʷ ʫʜʦʙʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʝʥ-

ʪʦʤ ʩʘʡʪʘ ʩʦʟʜʘʥʳ ʪʘʙʣʠʮʳ ʙʘʟʳ ʜʘʥʥʳʭ(ɹɼ), ʢʦʪʦʨʳʝ ʠʤʝʝʪ ʪʨʠ ʦʩʥʦʚʥʳʝ 
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ʪʘʙʣʠʮʳ, ʜʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʠ ʜʚʝ ʩʧʨʘʚʦʯʥʳʝ. ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʘʡʪʘ 

ʙʳʣʘ ʚʳʙʨʘʥʘ ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ Adobe Dreamweaver CS5.5, ʧʦʪʦʤʫ ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʚʝʙ-ʩʘʡʪʳ ʩ ʧʦʤʦʱʴʶ ʤʦʱ-

ʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʟʜʘʥʠʷ ʢʦʜʘ, ʪʨʝʙʫʶʱʠʭʩʷ ʜʣʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʩʘʡ-

ʪʘ ʷʟʳʢʦʚ, ʪʘʢʠʭ ʢʘʢ PHP, MySQL, jQuery, HTML ʠ CSS. ʅʘ ʜʘʥʥʦʤ ʩʘʡʪʝ 

ʙʫʜʝʪ ʚʩʝʛʦ ʦʜʥʘ  ʢʘʪʝʛʦʨʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ï ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʝʩʩʠʠ. ʇʘʨʦʣʴ ʧʦʣʴʟʦʚʘ-

ʪʝʣʷ ʭʝʰʠʨʫʝʪʩʷ ʜʚʘ ʨʘʟʘ ʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʛʝʥʝʨʠ-

ʨʦʚʘʥʠʠ. ʆnline ʂʘʣʴʢʫʣʷʪʦʨ ʙʳʣ ʥʘʧʠʩʘʥ ʩ ʧʦʤʦʱʴʶ PHP ʠ ʩʦʚʨʝʤʝʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʦʡ JavaScript jQuery. ɺʳʧʦʣʥʝʥ ʧʦʠʩʢ, ʧʦʩʪʨʘʥʠʯʥʘʷ ʥʘʚʠʛʘʮʠʷ, 

ʚʘʣʠʜʥʦʩʪʴ. 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ7. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʩʦʮʠʘʣʴ-

ʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  
ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʦʡ, ʜʦʚʝʜʝʥʥʦʡ ʜʦ ʚʥʝʜʨʝʥʠʷ ʩ 

ʙʦʣʴʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʨʘʙʦʪʘ çʇʨʦʝʢʪ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚè (ʀʚʘʥ-

ʯʝʥʢʦ ɺ.ʈ.) ï ʨʠʩʫʥʢʠ 4,5. 

ʈʘʟʨʘʙʦʪʢʘ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʢʩʧʣʫʘʪʠʨʫʶʱʠʭ ʩʣʫʞʙ, ʦʩʫ-

ʱʝʩʪʚʣʷʶʱʠʭ ʦʧʝʨʘʮʠʠ ʫʯʝʪʘ ʥʝʬʪʠ ʠ ʧʨʦʜʫʢʪʦʚ ʝʸ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʢʦʤʧʘ-

ʥʠʷʭ ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʠʩʪʝʤʳ: 

- ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʧʦ ʚʠʜʫ ʧʨʦʜʫʢʪʘ; 

- ʍʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʦʙ ʫʯʘʩʪʢʘʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʨʫʙʦʧʨʦʚʦʜ, ʘ ʪʘʢʞʝ 
ʵʣʝʤʝʥʪʘʭ ʵʪʠʭ ʫʯʘʩʪʢʦʚ; 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʚʳʙʦʨʦʢ; 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ ʪʘʙʣʠʮ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʧʦ ʚʠʜʫ ʧʨʦ-

ʜʫʢʪʘ; 

- ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʡ ʦʪʯʝʪʥʦʩʪʠ; 

- ʉʦʟʜʘʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʤʝʶ-

ʱʠʭʩʷ ʜʘʥʥʳʭ ʦʙ ʫʯʘʩʪʢʘʭ;  

- ʀʤʧʦʨʪ ʜʘʥʥʳʭ. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʤʝʪʨʦʣʦʛʠʷ, ʧʦʚʝʨʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ, ʫʯʝʪ ʪʨʫ-

ʙʦʧʨʦʚʦʜʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ: ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ ʪʝʭʥʦʣʦʛʠʯʝ-

ʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʜʦ-

ʢʫʤʝʥʪʦʦʙʦʨʦʪ ʠ ʵʬʬʝʢʪʠʚʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʮʝʩʩʳ ʫʯʝʪʘ ʥʘ ʧʨʝʜʧʨʠʷ-

ʪʠʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ: ʨʘʟʨʘʙʦʪʘʥʘ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʯʝʪʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʜʣʷ ʧʨʝʜʧʨʠ̫ ʪʠʡ ʪʦʧʣʠʚʥʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ; ʧʦʣʫʯʝʥ ʩʝʨʪʠʬʠʢʘʪ ʩʦʦʪʚʝʪʩʪʚʠʷ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʨʝʜʩʪʚ ʠʟʤʝʨʝʥʠʡ; ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʷʚʣʷʶ-
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ʱʝʝʩʷ ʦʩʥʦʚʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʡ ʨʘʙʦʪʳ, ʫʩʧʝʰʥʦ ʚʥʝʜʨʝʥʦ ʠ ʠʩʧʦʣʴ-

ʟʫʝʪʩʷ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çʉʦʯʠ-ʉʪʘʥʜʘʨʪè. 

 

 

 

ʈʠʩʫʥʦʢ 5 - ʌʦʨʤʘ ʩʧʠʩʢʘ ʪʨʫʙʦʧʨʦʚʦʜʦʚ 
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ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ8. ʉʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-

ʛʦ ʫʧʨʘʚʣʝʥʠʷ.  
ɺ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʝʘʣʠ-

ʟʘʮʠʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʧʦʣʥʦʩʚʷʟʥʦʡ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ ʤʘʨʰʫʪʠʟʘʪʦʨʦʚ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ çMikrotik routerosè (ʆʢʘʪʦʚ ɼ.ɺ.), ʢʘʢ ʪʘʣʘʥʪʣʠʚʫʶ, ʛʣʫʙʦʢʦ 

ʧʨʦʨʘʙʦʪʘʥʥʫʶ ʟʘʜʘʯʫ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ. 

ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʟʘʢʘʟʯʠʢʘ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʴ ʜʣʷ 

ʆʆʆ çɸʡʊʠʕʩ ʂʦʥʩʘʣʪʠʥʛè, ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʧʝʨʝʜʘʯʫ ʨʘʟʥʦʨʦʜʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʜʘʥʥʳʝ, ʛʦʣʦʩ, ʚʠʜʝʦ ʠ ʪ.ʜ.) ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ 

ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʀʤʝʪʴ ʩʠʩʪʝʤʫ ʮʝʥʪʨʘʣʠʟʦ-

ʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʰʝ-

ʥʠʝ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ ʠ ʩʪʘʙʠʣʴ-

ʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʮʝʥʪʨʘʣʴʥʳʤ ʦʬʠʩʦʤ ʠ ʪʝʨʨʠʪʦʨʠ-

ʘʣʴʥʦ-ʫʜʘʣʝʥʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. 

ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʩʝ, ʥʘʠʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʡ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʄʘʛʠʩʪʨʘʣʴ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ 

ʩʝʪʠ  - ʵʪʦ ʦʯʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʡ ʚʩʝ 

ʩʚʦʡʩʪʚʘ ʩʝʪʠ ʚ ʮʝʣʦʤ. ʊʘʢ ʢʘʢ ʯʝʨʝʟ ʤʘʛʠʩʪʨʘʣʴ ʧʨʦʭʦʜʷʪ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʧʫʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʝʪʷʤʠ ʨʘʙʦʯʠʭ ʛʨʫʧʧ, ʦʪʜʝʣʦʚ ʠ ʧʦʜʨʘʟʜʝʣʝ-

ʥʠʡ. ɺʟʚʝʩʠʚ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʚʳʙʦʨ ʧʘʣ ʥʘ ʪʝʭʥʦʣʦʛʠʶ GigabitEthernet, ʘ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʝʝ ï ʙʳʣʘ ʩʧʣʘʥʠʨʦʚʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʩʝʪʠ. 

ʆʧʠʨʘʷʩʴ ʥʘ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʫʥʢʮʠʦʥʘʣʫ ʩʝʪʠ, ʢ ʦʙʦʨʫʜʦʚʘʥʠʶ ʤʘʛʠ-

ʩʪʨʘʣʴʥʦʡ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʧʨʝʜʲʷʚʣʷʣʠʩʴ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʘ-

ʥʠʠ ʢʦʪʦʨʳʭ, ʙʳʣ ʧʨʦʠʟʚʝʜʝʥ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʟʘʨʫʙʝʞʥʳʭ ʨʝʰʝʥʠʡ. 

ʀ ʧʦʩʣʝʜʫʶʱʝʝ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʨʦʫʪʝʨʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ 

RouterOS MikroTik. 

MikroTik ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ ʜʣʷ ʇʂ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʞʝʩʪʚʘ ʩʚʦʙʦʜʥʳʭ ʦʪʢʨʳʪʳʭ ʧʨʦʝʢʪʦʚ ï ʵʪʦ ʧʨʦʬʝʩʩʠʦ-

ʥʘʣʴʥʘʷ ʟʘʢʨʳʪʘʷ ʩʠʩʪʝʤʘ, ʦʜʥʘʢʦ, ʦʮʝʥʠʚ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʚʳʩʦʢʫʶ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʪʘ, ʤʦʞʥʦ ʩʤʝʣʦ ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʩʝʪʷʭ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ 

ʤʘʩʰʪʘʙʘ. 

ʉʧʠʩʦʢ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʪʝʭʥʦʣʦ-

ʛʠʡ, ʧʨʠ ʟʘʷʚʣʝʥʥʳʭ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʘʧʧʘʨʘʪʥʳʤ ʨʝʩʫʨʩʘʤ - 

ʧʦʨʘʞʘʝʪ. ʇʦʜʦʙʥʦʝ ʩʦʯʝʪʘʥʠʝ ʤʘʣʦ, ʛʜʝ ʤʦʞʥʦ ʫʚʠʜʝʪʴ. ʇʦʣʫʯʘʝʪʩʷ, ʯʪʦ 

ʥʘ ʫʩʪʘʨʝʚʰʝʡ ʧʣʘʪʬʦʨʤʝ ʤʦʞʥʦ ʩʦʙʨʘʪʴ ʥʝʧʣʦʭʫʶ ʩʠʩʪʝʤʫ ʩ ʬʫʥʢʮʠʷʤʠ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ 3-ʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ ʟʘʤʝʥʠʪ ʰʢʘʬ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʝʥʦʡ 

ʥʝ ʚ ʦʜʠʥ ʜʝʩʷʪʦʢ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮ.  

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ  ʙʳʣ ʧʨʦʡʜʝʥ ʧʦʣʥʳʡ 

ʮʠʢʣ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʝʪʠ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʟʘʜʘʯʠ ʟʘʢʘʟʯʠʢʦʤ ʜʦ ʩʜʘʯʠ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ. 

ɹʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʩʝʪʴ  ʧʷʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʦʬʠʩʦʚ 

ʢʦʤʧʘʥʠʠ ʚ ʝʜʠʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ; 

ʈʝʘʣʠʟʦʚʘʥʳ: 
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- ʤʫʣʴʪʠʩʝʨʚʠʩʥʦʩʪʴ (ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ, ʛʦʣʦʩʘ, ʚʠʜʝʦ ʧʦ ʦʜʥʦʡ ʩʝʪʠ); 

- ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ (ʧʦ ʧʦʣʦʩʝ ʧʨʦʧʫʩʢʘʥʠʷ, ʦʭʚʘʪʫ ʪʝʨʨʠʪʦʨʠʠ); 

- ʥʘʜʝʞʥʦʩʪʴ; 

- ʧʦʜʜʝʨʞʢʫ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤ ʪʨʘʬʠʢʦʤ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʵʪʘʧʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʥʦʚʳʭ ʫʩʣʫʛ 

ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʝʪʠ stg: 

 
 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ9. ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ  ʚ 1ʉ 

ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʟʜʝʩʴ ʨʘʙʦʪʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦ-

ʦʙʦʨʦʪʘ ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʆʆʆ çʉʦʚʨʫʜʥʠʢè ʥʘ ʙʘʟʝ 

ʧʘʢʝʪʘ 1ʉ 7.7 (ʇʘʚʣʦʚʘ ɺ.ɺ.) ʠ çʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ 

ʶʨʠʜʠʯʝʩʢʦʛʦ ʦʪʜʝʣʘ ʥʘ ʧʨʝʜʧʨʠ̫ ʪʠʠ ʆʆʆ çʉʦʚʨʫʜʥʠʢè ʥʘ ʙʘʟʝ ʧʘʢʝʪʘ 1ʉ  

7.7è (ɹʦʨʦʢʠʥ ɸ.ɺ.)  

ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʩ ʜʦʢʫʤʝʥʪʘʤʠ - ʦʨʛʘʥʠʟʘʮʠʷ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, 

ʭʨʘʥʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚ ʪʝʢʫʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʶʨʠʜʠʯʝ-

ʩʢʦʛʦ ʦʪʜʝʣʘ ʆʆʆ çʉʦʚʨʫʜʥʠʢè ʜʣʷ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞ-

ʜʫ ʚʩʝʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ. ʆʙʱʝʩʪʚʦ ʩ ʦʛʨʘʥʠʯʝʥʥʦʡ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ 

çʉʦʚʨʫʜʥʠʢè ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʧʦʩʝʣʢʝ ʉʝʚʝʨʦ-ɽʥʠʩʝʡʩʢʠʡ. ʇʨʝʜʤʝʪʦʤ ʜʝʷ-

ʪʝʣʴʥʦʩʪʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ çʉʦʚʨʫʜʥʠʢè ʷʚʣʷʝʪʩʷ ʚʝʜʝʥʠʷ ʜʦʙʳʯʠ ʨʫʜʥʦʛʦ 

ʟʦʣʦʪʘ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʝʨʝʨʘʙʦʪʢʦʡ ʨʫʜʳ ʥʘ ʟʦʣʦʪʦʠʟʚʣʝʢʘʪʝʣʥɹʦʡ 

ʬʘʙʨʠʢʝ ʠ ʧʦʣʫʯʝʥʠʝʤ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ ʟʦʣʦʪʘ ʚ ʩʣʠʪʢʘʭ. 

ʈʘʩʧʦʣʦʞʝʥʠʝ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʨʴʝʨʦʚ, ʮʝʭʦʚ, ʥʘʭʦʜʠʪ-

ʩʷ  ʜʦʩʪʘʪʦʯʥʦ ʜʘʣʝʢʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʚʨʝʤʝ-

ʥʠ ʧʨʠ  ʜʦʩʪʘʚʢʝ ʜʦʢʫʤʝʥʪʦʚ ʢʦʥʝʯʥʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʶ, ʦʟʥʘʢʦʤʣʝʥʠʶ ʩ 

ʜʦʢʫʤʝʥʪʘʤʠ ʠ ʠʭ ʧʦʜʧʠʩʠ.  

ʇʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʉʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʉʕɼ): 

- ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ ʧʝʨʩʦʥʘʣʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 20-25%;  

- ʉʪʦʠʤʦʩʪʴ ʘʨʭʠʚʥʦʛʦ ʭʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʥʘ 80% ʥʠ-

ʞʝ  ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʭʨʘʥʝʥʠʷ ʙʫʤʘʞʥʳʭ ʘʨʭʠʚʦʚ. 

- ʕʢʦʥʦʤʠʷ ʚʨʝʤʝʥʠ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʧʝʨʘʮʠʠ: 

-  20 % ï ʧʦʠʩʢ ʠ ʦʞʠʜʘʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ;  

-  20 % ï ʩʦʛʣʘʩʦʚʘʥʠʝ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʜʦʢʫʤʝʥʪʦʚ;  
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-  10% ï ʧʝʨʝʜʘʯʘ ʜʦʢʫʤʝʥʪʦʚ ʤʝʞʜʫ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ; 

-  10% ï ʧʦʜʛʦʪʦʚʢʘ ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʯʝʪʦʚ ʦ ʜʚʠʞʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʤʤʘʨʥʦʝ ʩʨʝʜʥʝʝ ʚʨʝʤʷ, ʩʵʢʦʥʦʤʣʝʥʥʦʝ ʉʕɼ ï ʙʦ-

ʣʝʝ 60%.  ʈʘʙʦʪʘ ʥʘʜ ʩʦʜʝʨʞʠʤʳʤ ʜʦʢʫʤʝʥʪʦʚ  ʜʦʩʪʠʛʣʘ 65%. ʋʨʦʚʝʥʴ ʚʳ-

ʧʦʣʥʝʥʥʳʭ ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʨʘʙʦʪ ʚʩʝʣʷʝʪ ʫʚʝʨʝʥʥʦʩʪʴ, ʯʪʦ ʚ ʩʪʝʥʘʭ ʉʠʙ-

ɻʊʋ ʜʠʧʣʦʤʥʠʢʠ ʧʦʣʫʯʠʣʠ  ʛʣʫʙʦʢʠʝ, ʦʯʝʥʴ ʥʫʞʥʳʝ, ʢʣʘʩʩʠʯʝʩʢʠʝ ʠ ʩʦ-

ʚʨʝʤʝʥʥʳʝ ʟʥʘʥʠʷ, ʠ ʚ ʠʪʦʛʝ ʩʧʨʘʚʝʜʣʠʚʦ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʤ  ʚʳʩʦʢʘʷ  ʢʚʘ-

ʣʠʬʠʢʘʮʠʷ - ʈʦʩʩʠʡʩʢʠʡ ʀʥʞʝʥʝʨ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʇʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤè. 

ʃʠʪʝʨʘʪʫʨʘ 
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ʞʫʨʥʘʣʫ ʆʪʢʨʳʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ,  2006, ʉʪʨ.332-334  

2. ʈʫʜʘʢʦʚʘ, ɻ.ʄ. ʇʫʪʠ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ.// ɻ.ʄ. ʈʫʜʘʢʦʚʘ ʠ ʜʨ., ʆʪʢʨʳʪʦʝ ʦʙʨʘʟʦʚʘʥʠʝ , ˉ5, 2001,  

ɸʅɸʃʀɿ ʉʆʆʊɺɽʊʉʊɺʀʗ ʌʋʅʂʎʀʆʅɸʃʔʅʓʍ ɺʆɿʄʆɾʅʆʉʊɽʁ ʗɿʓʂɸ 

ɺʓʉʆʂʆɻʆ ʋʈʆɺʅʗ ɺʓɹʈɸʅʅʆʄʋ ʊʀʇʋ ɿɸɼɸʏ. 

ɼ.ɺ. ʐʚʘʮʢʠʡ., ʉ.ʉ. ʄʦʩʢʘʣʝʚʘ  

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʂʘʞʜʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʦʙʣʘʜʘʝʪ ʩʚʦʠʤʠ ʫʥʠʢʘʣʴʥʳʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ ʠ ʥʘʙʦʨʦʤ ʬʫʥʢʮʠʦʥʘʣʘ. ɹʦʣʴʰʦʡ ʥʘʙʦʨ ʨʘʟʣʠʯʥʳʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʩʣʘʡʜʘʭ. ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ, ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤ-

ʥʦʝ ʯʠʩʣʦ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ,  ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʜʣʷ ʨʝʰʝ-

ʥʠʷ ʟʘʜʘʯ, ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʠʟ-ʟʘ ʩʚʦʝʡ ʠʟʚʝʩʪʥʦʩʪʠ ʠ 

ʧʦʧʫʣʷʨʥʦʩʪʠ, ʘ ʥʝ ʠʟ-ʟʘ ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʚʥʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʪʘʢʦʡ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʙʳ 

ʩʦʧʦʩʪʘʚʣʷʣʘ ʢʦʥʢʨʝʪʥʦʤʫ ʦʧʠʩʘʥʠʶ ʟʘʜʘʯʠ, ʢʦʥʢʨʝʪʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ. ɻʣʘʚʥʦʡ ʯʘʩʪʴʶ  ʨʘʙʦʪʳ ʙʳʣʦ ʠʟʫʯʝʥʠʝ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦ-

ʚʘʥʠʷ, ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʬʫʥʢʮʠʦʥʘʣʘ. ɹʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʪʘʙʣʠʮʘ ʷʟʳʢʦʚ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʛʜʝ ʙʳʣʠ ʫʯʪʝʥʳ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʷʟʢrʦʚ: ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ, ʩʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʧʨʦʝʢʪʘ, ʫʨʦʚʝʥʴ ʧʘʨʘʣʣʝʣʠʟʤʘ, ʢʦʣʠʯʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʠ ʜʨ.(ʨʠʩʫʥʦʢ 1). 

ʆʧʠʩʘʥʠʝ ʪʘʙʣʠʮʳ: 

Bistrod ï ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʷʟʳʢʘ. 12-ʙʘʣʴʥʘʷ ʰʢʘʣʘ [1..12]. 

Potrpam ï ʇʦʪʨʝʙʣʝʥʠʝ ʧʘʤʷʪʠ. 5-ʙʘʣʴʥʘʷ ʰʢʘʣʘ [1..5]. 

Skrazrab ï ʉʢʦʨʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʘ. 10-ʙʘʣʴʥʘʷ ʰʢʘʣʘ [1..10]. 

Paral ï ʋʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʘʨʘʣʣʝʣʠʟʤʘ. 3 ïʙʘʣʴʥʘʷ ʰʢʘʣʘ [0..2]. 

Skoroob ï ʉʢʦʨʦʩʪʴ ʦʙʫʯʝʥʠʷ ʷʟʳʢʫ. 3 ï ʙʘʣʴʥʘʷ ʰʢʘʣʘ [1..3]. 

Bibl ï ʂʦʣʠʯʝʩʪʚʦ ʙʠʙʣʠʦʪʝʢ ʠ ʫʞʝ ʛʦʪʦʚʳʭ, ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷ-

ʝʤʳʭ ʤʦʜʫʣʝʡ. 3 ï ʙʘʣʴʥʘʷ ʰʢʘʣʘ [1..3] 
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ʉʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʧʠʩʘʥʳ 2 ï ʙʘʣʴʥʦʡ ʰʢʘʣʦʡ [0..1]. 

Lenvich ï ʅʘʣʠʯʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʣʝʥʠʚʳʭ ʚʳʯʠʩʣʝʥʠʡ. 

BZ ï ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʟʥʘʥʠʡ. 

Pp ï ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʧʨʦʮʝʜʫʨʥʦʡ ʧʘʨʘʜʠʛʤʝ. 

Fp ï ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʧʘʨʘʜʠʛʤʝ. 

Lp ï ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʣʦʛʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ. 

OOP ï ʇʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʆʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʧʘʨʘʜʠʛʤʝ. 

 

 

ʈʠʩʫʥʦʢ 1 ï ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʋ ʩʠʩʪʝʤʳ ʝʩʪʴ 2 ʨʝʞʠʤʘ ʦʧʠʩʘʥʠʷ ʟʘʜʘʯʠ: ʩ ʧʦʤʦʱʴʶ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ 

ʩ ʧʦʤʦʱʴʶ ʫʩʪʘʥʦʚʢʠ ʢʨʠʪʝʨʠʝʚ ʠ ʧʨʠʦʨʠʪʝʪʦʚ. 

ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ, ʚ ʩʘʤʦʤ ʥʘʯʘʣʝ ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʞʥʦʩʪʠ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʦʙʥʫʣʝʥʳ, ʦʜʥʘʢʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ 

ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʠʩʪʝʤʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʠʤ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ, ʩ ʧʦʤʦ-

ʱʴʶ ʢʦʪʦʨʳʭ ʠ ʙʫʜʫʪ ʚʳʯʠʩʣʝʥʳ 3 ʷʟʳʢʘ, ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ʜʘʥʥʦʡ 

ʟʘʜʘʯʝ. ʅʠʞʝ ʧʨʠʚʝʜʝʥ ʧʣʘʥ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩ ʦʧʠʩʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ. ɿʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʣʘʥʠʨʦʚʘʥʠʷ, ʪʨʘʥʩʧʦʨʪʥʘʷ ʟʘʜʘ-

ʯʘ ʚ ʧʣʘʥ ʥʝ ʚʢʣʶʯʝʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʠʜʝʥʪʠʯʥʳ ʟʘʜʘʯʝ ʘʥʘʣʠʟʘ. 
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ʂʨʦʤʝ ʪʦʛʦ, ʟʘʜʘʯʫ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʝʚ ʠ ʠʭ ʧʨʠʦ-

ʨʠʪʝʪʦʚ. ʂʘʞʜʦʤʫ ʢʨʠʪʝʨʠʶ ʩʦʩʪʘʚʣʷʝʪʩʷ ʧʨʠʦʨʠʪʝʪ ʦʪ 0 ʜʦ 5. ʏʝʤ, ʚʳʰʝ 

ʧʨʠʦʨʠʪʝʪ, ʪʝʤ ʵʪʦʪ ʬʘʢʪʦʨ ʥʫʞʥʝʝ ʚ ʜʘʥʥʦʡ ʟʘʜʘʯʝ (ʨʠʩʫʥʦʢ 4). 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ɼʠʘʛʨʘʤʤʘ ʚʳʙʦʨʘ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

 

ʈʠʩʫʥʦʢ 3 ï ʌʦʨʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʷʟʳʢʘ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʝʚ 

ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʧʦʟʚʦʣʷʝʪ ʧʨʦʛʨʘʤʤʠʩʪʫ ʚʳʙʨʘʪʴ ʥʝ-

ʦʙʭʦʜʠʤʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ, ʢʨʦʤʝ ʪʦʛʦ, 

ʧʦʟʚʦʣʷʝʪ ʩ ʧʦʤʦʱʴʶ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʪʘʙʣʠʮʳ, ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʷʟʳʢʠ 

ʙʫʜʫʪ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ. ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ 

ʙʳʪʴ ʣʝʛʢʦ ʤʘʩʰʪʘʙʠʨʦʚʘʥʘ ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʙʘʟ ʜʘʥʥʳʭ: ʘʥʘʣʠ-

ʪʠʯʝʩʢʘʷ ʪʘʙʣʠʮʘ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʧʦʧʦʣʥʝʥʘ, 
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ʢʘʢ ʥʦʚʳʤʠ ʷʟʳʢʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʥʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʨʝʞʠʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʜʦʧʦʣʥʝʥ ʥʦʚʳʤʠ ʚʦ-

ʧʨʦʩʘʤʠ ʠ ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ. 

 

 

ʈʠʩʫʥʦʢ 4 -  ʇʣʘʥ ʪʝʩʪʠʨʦʚʘʥʠʷ 
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ʉɽʂʎʀʗ 2. ʉʆɿɼɸʅʀɽ  ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʆɹʈɸɿʆɺɸʊɽʃʔʅʓʍ 

ʈɽʉʋʈʉʆɺ. ʊɽʍʅʆʃʆɻʀʀ WEB-ʇʈʀʃʆɾɽʅʀʁ 

 

 

 

 

ʊɽʄɸʊʀʏɽʉʂɸʗ ʆʃʀʄʇʀɸɼɸ ʇʆ çɹʓʉʊʈʆʄʋè ʈɽʐɽʅʀʖ 

ɽ.ɺ. ʂʘʣʠʥʠʥ, ʉ.ʇ. ʗʢʠʤʦʚ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ʅʘʫʢʫ ʠ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʥʝʚʦʟʤʦʞʥʦ ʨʘʟʚʠ-

ʚʘʪʴ ʙʝʟ ʘʢʪʠʚʥʦʛʦ ʦʙʱʝʥʠʷ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʬʦʨʤ ʦʙʱʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʣʠʤʧʠʘʜʳ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʤʝʪʘʤ. ʆʣʠʤʧʠʘʜʳ çʟʘʩʪʘʚʣʷʶʪè ʦʨʛʘʥʠʟʘ-

ʪʦʨʦʚ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʥʦʚʳʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʟʘʜʘʯʠ, ʘ ʫʯʘʩʪʥʠʢʦʚ ʫʧʨʘʞ-

ʥʷʪʴʩʷ ʚ ʧʦʠʩʢʘʭ ʠʭ ʨʝʰʝʥʠʡ. ʇʨʝʜʤʝʪʥʳʝ ʦʣʠʤʧʠʘʜʳ ʧʦʟʚʦʣʷʶʪ ʩʨʘʚʥʠ-

ʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʝʝ ʫʯʘʩʪʥʠʢʦʚ ʠ ʛʨʫʧʧ ʫʯʘʩʪʥʠʢʦʚ. ʀʭ 

ʚʧʦʣʥʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪʜʝʣʴʥʳʡ ʚʠʜ ʩʧʦʨʪʘ, ʢʦʪʦʨʳʡ ʜʘʚʥʦ 

ʫʞʝ ʧʦʣʫʯʠʣʘ ʧʨʠʟʥʘʥʠʝ ʩʨʝʜʠ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ ʠ ʫʯʘʱʠʭʩʷ ʚʦ ʚʩʝʤ ʤʠʨʝ. 

ʕʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʩʦʨʝʚʥʦʚʘʥʠʝ ʠ ʚ ʯʝʤ-ʪʦ ʦʥʦ ʥʘʧʦʤʠʥʘʝʪ ʰʘʭʤʘʪʳ ï 

ʠ ʚ ʪʦʤ ʠ ʚ ʜʨʫʛʦʤ ʩʣʫʯʘʝ ʜʣʷ ʨʝʰʝʥʠʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʪʠʧʦʚʦʝ ʨʝʰʝʥʠʝ, ʘ ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ ʵʬʬʝʢʪʠʚʥʦʝ, 

ʦʨʠʛʠʥʘʣʴʥʦʝ. ʇʦʵʪʦʤʫ ʠ ʧʦʜʭʦʜʳ ʢ ʧʨʦʚʝʜʝʥʠʶ ʠ ʦʮʝʥʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦ-

ʛʫʪ ʙʳʪʴ ʪʘʢʠʝ ʞʝ ʢʘʢ ʚ ʰʘʭʤʘʪʘʭ: ʤʦʞʥʦ ʩʦʨʝʚʥʦʚʘʪʴʩʷ ʚ ʦʨʠʛʠʥʘʣʴʥʦʩʪʠ 

ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʰʝʥʠʷ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʦ, ʘ ʤʦʞʥʦ ʧʨʦʚʦ-

ʜʠʪʴ ʩʦʨʝʚʥʦʚʘʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ, ʢʦʛʜʘ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʪʘʢʠʝ ʢʘʯʝ-

ʩʪʚʘ ʩʦʨʝʚʥʫʶʱʠʭʩʷ, ʢʘʢ ʙʳʩʪʨʦʪʘ ʨʝʘʢʮʠʠ, ʫʤʝʥʠʝ ʦʮʝʥʠʪʴ ʤʝʥʷʶʱʫʶʩʷ 

ʩʠʪʫʘʮʠʶ, ʥʘʡʪʠ, ʧʫʩʪʴ ʠ ʥʝ ʦʨʠʛʠʥʘʣʴʥʦʝ, ʥʦ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ. ʇʨʠ 

ʵʪʦʤ ʢʨʦʤʝ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʩʢʦʨʦʩʪʴ ʝʝ ʚʳʧʦʣʥʝ-

ʥʠʷ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʚʦʟʥʠʢʘʶʱʘʷ ʧʨʠ ʵʪʦʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʝʦʙʭʦʜʠ-

ʤʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʩʪʫʧʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ  ʦʣʠʤʧʠʘʜʳ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ 

ʫʯʝʪʘ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʫʯʘʩʪʥʠʢʘʤʠ ʥʘ ʨʝʰʝʥʠʝ ʢʘʞʜʦʡ ʟʘʜʘʯʠ. 

ʀʤʝʥʥʦ ʵʪʠ ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ ʞʶʨʠ. ɸʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʙʳʪʴ ʩʘʤʳʤʠ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʠ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʢʦʥʢʨʝʪʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʦʙ ʦʣʠʤʧʠʘʜʝ, ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʧʨʝʜʤʝʪʘ, ʧʨʝʜʧʦʯʪʝʥʠʷʤʠ ʦʨʛʘʥʠʟʘʪʦʨʦʚ. ʆʨʛʘʥʠʟʘʮʠʷ ʪʘʢʦʡ ʦʣʠʤʧʠʘʜʳ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʚʦʟʤʦʞʥʘ ʙʝʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʫʱʝʩʪʚʣʷ-

ʶʱʝʡ ʵʪʦʪ ʤʦʥʠʪʦʨʠʥʛ. ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʥʝʡ ï ʵʪʦ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴ-
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ʟʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʫʯʘʩʪʥʠʢʘʤ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʨʝʜ-

ʤʝʪʝ ʩʦʨʝʚʥʦʚʘʥʠʷ, ʥʝ ʦʪʚʣʝʢʘʷʩʴ ʥʘ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʦʚ. 

ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʦʣʠʤʧʠʘʜ ʚ ʉʠʙɻʊʋ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ, 

ʧʨʦʛʨʘʤʤʥʦ ʨʝʘʣʠʟʦʚʘʥʘ ʠ ʘʧʨʦʙʠʨʦʚʘʥʘ ʩʝʪʝʚʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ çʆʣʠʤʧʠʘʜʘ ONLINEè. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʘʚʪʦʤʘʪʠʟʠ-

ʨʦʚʘʥʥʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ:  

- ɸʈʄ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ (ʨʠʩʫʥʦʢ 1); 

- ɸʈʄ ʫʯʘʩʪʥʠʢʘ ʩʦʨʝʚʥʦʚʘʥʠʡ (ʨʠʩʫʥʦʢ 2); 

- ɸʈʄ ʯʣʝʥʘ ʞʶʨʠ (ʨʠʩʫʥʦʢ 3). 

ɺ ʦʙʷʟʘʥʥʦʩʪʠ ɸʜʤʠʥʠʩʪʨʘʪʦʨʘ ʚʭʦʜʠʪ: 

- ʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʩʧʨʘʚʦʯʥʠʢʦʚ ï ʜʦʙʘʚʣʷʪʴ, ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ 

ʫʜʘʣʷʪʴ ʠʥʬʦʨʤʘʮʠʶ ʚ ʨʘʟʣʠʯʥʳʭ ʩʧʨʘʚʦʯʥʠʢʘʭ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʜʦʙʩʪʚʘ ʠʥʪʝʨʬʝʡʩʘ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ ʧʦʣʫʪʦʨʘ ʜʝʩʷʪʢʦʚ 

ʨʘʟʣʠʯʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ. 

- ʦʨʛʘʥʠʟʘʮʠʷ ʦʣʠʤʧʠʘʜʳ ï ʚʝʜʝʥʠʝ ʦʙʱʠʭ ʩʚʝʜʝʥʠʡ ʦʙ ʦʣʠʤʧʠʘʜʝ; 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʯʣʝʥʦʚ ʞʶʨʠ, ʩʦʩʪʘʚʘ ʢʦʤʘʥʜ ʠ ʧʘʢʝʪʘ ʟʘʜʘʥʠʡ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʩʦʨʝʚʥʦʚʘʥʠʷ.  

-  ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ï ʧʦʜʛʦʪʦʚʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʦʣʠʤʧʠʘʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʪʦʛʦʚʳʭ ʦʪʯʝʪʦʚ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʦʣʠʤʧʠʘʜʳ. 

 

 
ʋʯʘʩʪʥʠʢ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʧʨʦʩʤʦʪʨ ʩʚʝʜʝʥʠʡ ʦ ʟʘʜʘʥʠʠ ï ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʟʘʜʘʯʫ ʠʟ ʩʧʠʩʢʘ 

ʜʦʩʪʫʧʥʳʭ ʟʘʜʘʥʠʡ, ʧʨʦʩʤʦʪʨʝʪʴ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʚʝʜʝʥʠʷ ʦ 

ʪʦʤ, ʢʪʦ ʠʟ ʫʯʘʩʪʥʠʢʦʚ ʨʝʰʠʣ ʠʣʠ ʨʝʰʘʝʪ ʵʪʫ ʟʘʜʘʯʫ, ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ 

ʪʦʤ ʙʫʜʝʪ ʣʠ ʦʥ ʨʝʰʘʪʴ ʚʳʙʨʘʥʥʫʶ ʟʘʜʘʯʫ ʠʣʠ ʚʳʙʝʨʝʪ ʜʨʫʛʫʶ; 

ɺʝʜʝʥʠʝ ʩʠʩʪʝʤʥʳʭ  
ʩʧʨʘʚʦʯʥʠʢʦʚ 

ʆʨʛʘʥʠʟʘʮʠʷ 
ʦʣʠʤʧʠʘʜʳ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʡ  
ʜʦʢʫʤʝʥʪʘʮʠʠ 

ɸʜʤʠʥʠʩʪʨʘʪʦʨ 

ʈʠʩʫʥʦʢ 1 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ɸʈʄ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ 
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- ʦʪʤʝʪʢʘ ʦ ʥʘʯʘʣʝ ʚʳʧʦʣʥʝʥʠʷ ï ʚʳʙʨʘʪʴ ʟʘʜʘʯʫ ʜʣʷ ʨʝʰʝʥʠʷ, 

ʧʨʠ ʵʪʦʤ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʨʝʤʝʥʠ ʥʘʯʘʣʘ 

ʨʝʰʝʥʠʷ; 

 

- ʦʪʤʝʪʢʘ ʦ ʟʘʚʝʨʰʝʥʠʠ ï ʩʦʭʨʘʥʠʪʴ ʨʝʰʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʚ ʙʘʟʫ 

ʜʘʥʥʳʭ ʟʘʧʠʩʳʚʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʰʝʥʠʠ ʠ ʦ ʚʨʝʤʝʥʠ ʟʘʚʝʨʰʝʥʠʷ 

ʨʝʰʝʥʠʷ ʚʳʙʨʘʥʥʦʡ ʟʘʜʘʯʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʨʝʰʝʥʠʷ ï ʜʦʙʘʚʠʪʴ ʨʝʰʝʥʠʝ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʟʘʜʘʯʠ, ʣʠʙʦ ʠʟʤʝʥʠʪʴ ʝʛʦ. 

ʏʣʝʥ ʞʶʨʠ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʧʨʦʩʤʦʪʨ ʟʘʜʘʥʠʷ ï ʚʳʙʨʘʪʴ ʣʶʙʫʶ ʟʘʜʘʯʫ ʠʟ ʩʧʠʩʢʘ ʜʦʩʪʫʧʥʳʭ 

ʟʘʜʘʥʠʡ ʠ ʧʨʦʩʤʦʪʨʝʪʴ ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ; 

- ʚʳʛʨʫʟʢʘ ʨʝʰʝʥʠʷ ï ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʰʝʥʠʝ ʚʳʙʨʘʥʥʦʛʦ ʫʯʘʩʪʥʠʢʘ, 

ʜʣʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ; 

- ʦʮʝʥʢʘ ʨʝʰʝʥʠʷ ï ʦʮʝʥʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ 

ʫʯʘʩʪʥʠʢʘ. 

ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ɺʳʛʨʫʟʢʘ ʨʝʰʝʥʠʷ ʇʨʦʩʤʦʪʨ ʟʘʜʘʥʠʷ 

ʏʣʝʥ ʞʶʨʠ 

ʈʠʩʫʥʦʢ 3 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ɸʈʄ ʯʣʝʥʘ ʞʶʨʠ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʩʦʩʪʘʚʘ ʨʝʰʝʥʠʷ 

ʆʪʤʝʪʢʘ ʦ ʥʘʯʘʣʝ 
ʚʳʧʦʣʥʝʥʠʷ 

ʆʪʤʝʪʢʘ ʦ 
ʟʘʚʝʨʰʝʥʠʠ 

ʋʯʘʩʪʥʠʢ 

ʇʨʦʩʤʦʪʨ 
ʟʘʜʘʥʠʷ 

ʈʠʩʫʥʦʢ 2 ï ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ɸʈʄ ʫʯʘʩʪʥʠʢʘ ʩʦʨʝʚʥʦʚʘʥʠʡ 
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ʉʝʪʝʚʘʷ ʚʝʨʩʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çʆʣʠʤʧʠʘʜʘ ONLINEè ʨʝʘ-

ʣʠʟʦʚʘʥʘ ʥʘ ʙʘʟʝ ʉʋɹɼ Interbase, ʠʥʪʝʨʬʝʡʩʳ ɸʈʄʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʝʝ ʩʦ-

ʩʪʘʚ ʚʳʧʦʣʥʝʥʳ ʚ ʩʨʝʜʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Delphi 7. ʇʨʦʛʨʘʤʤʘ ʘʧʨʦʙʠʨʦ-

ʚʘʥʘ ʚ ʉʠʙɻʊʋ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘ-

ʥʠʶ ʥʘ ʬʘʢʫʣʴʪʝʪʝ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ 20011 

ʛʦʜʫ. ʆʧʳʪʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʧʦʢʘʟʘʣʘ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʠ 

ʦʣʠʤʧʠʘʜ ʧʦ ʨʘʟʣʠʯʥʳʤ ʧʨʝʜʤʝʪʘʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʫʪʩʷ ʨʘʙʦʪʳ ʧʦ 

ʩʦʟʜʘʥʠʶ ʚʝʨʩʠʠ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʩʝʪʠ Internet ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥ-

ʥʳʭ ʩʦʨʝʚʥʦʚʘʥʠʡ ʩ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʫʯʘʩʪʥʠʢʦʚ. 

ʄɽʊʆɼʓ ʇʆʀʉʂɸ ʅɽʉʊɸʅɼɸʈʊʅʓʍ ʈɽʐɽʅʀʁ ʇʈʀ ʈɸɹʆʊɽ  ʅɸɼ 

ʂʆʃʃɽʂʊʀɺʅʓʄ ʇʈʆɽʂʊʆʄ 

ɻ.ʄ. ʈʫʜʘʢʦʚʘ, ɼ.ʆ. ʂʦʞʝʚʥʠʢʦʚ, ɸ.ʉ. ɿʣʦʙʠʥʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʨʘʩʥʦʷʨʩʢ 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʤʝʪʦʜʦʚ ʧʦʠʩʢʘ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝ-

ʥʠʡ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ (ʧʦʜʭʦʜ) ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ. 

ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʧʦʠʩʢʘ ʨʝ-

ʰʝʥʠʡ ʦʯʝʥʴ ʨʘʟʥʳʭ ʣʶʜʝʡ; ʘ ʝʩʣʠ ʛʨʫʧʧʝ ʫʜʘʝʪʩʷ ʥʘʡʪʠ ʨʝʰʝʥʠʝ, ʪʦ ʝʝ 

ʫʯʘʩʪʥʠʢʠ ʦʙʳʯʥʦ ʩʪʘʥʦʚʷʪʩʷ ʩʪʦʡʢʠʤʠ ʧʨʠʚʝʨʞʝʥʮʘʤʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴ-

ʟʦʚʘʥ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʘʭ 

ʇʨʠʤʝʨʳ ʤʦʟʛʦʚʳʭ ʰʪʫʨʤʦʚ ʚ IT-ʩʬʝʨʝ. 

Apple: 

1) ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ 1988 ʛʦʜʘ ʚ ʭʦʜʝ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ, ʧʦʩʚʷʱʸʥʥʦʛʦ 

ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ,  ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʣʘʥʢʠ ʨʘʟʣʠʯ-

ʥʦʛʦ ʮʚʝʪʘ. ʉʠʥʠʝ ʙʣʘʥʢʠ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʧʨʝʜʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚ ʨʘʤʢʘʭ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤ, ʠʣʠ ʥʝ ʩʣʠʰʢʦʤ ʩʠʣʴ-

ʥʦ ʨʘʟʨʫʰʘʷ ʝʝ. ʅʘ ʞʝʣʪʳʭ ʙʣʘʥʢʘʭ ʟʘʧʠʩʳʚʘʣʠʩʴ ʠʜʝʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʤʝ-

ʣʦʡ ʠ ʨʘʜʠʢʘʣʴʥʦ ʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʫʶ ʥʫʞʥʦ ʙʳʣʦ ʩʪʨʦʠʪʴ çʩ ʥʫʣʷè. 

ʇʦ ʥʝʧʨʦʚʝʨʝʥʥʳʤ ʩʚʝʜʝʥʠʷʤ, ʧʦʤʠʤʦ ʞʝʣʪʳʭ ʠ ʩʠʥʠʭ, ʙʳʣʠ ʝʱʝ 

ʢʨʘʩʥʳʝ (ʜʣʷ ʩʦʚʝʨʰʝʥʥʦ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʠʜʝʡ, ʦʪ ʧʠʰʫʱʠʭ ʥʘ ʞʝʣʪʦʤ 

ʚʩʝ ʞʝ ʪʨʝʙʦʚʘʣʩʷ ʨʝʘʣʠʟʤ), ʨʦʟʦʚʳʝ ʠ ʟʝʣʝʥʳʝ, ʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʠ ʢʦʪʦʨʳʭ 

ʧʦʯʪʠ ʥʠʯʝʛʦ ʥʝʠʟʚʝʩʪʥʦ. 

2) ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʟʛʦʚʳʭ ʰʪʫʨʤʦʚ 1976 ʛʦʜʘ ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʢʦʥʮʝʧʮʠʷ ʢʦʤʧʴʶʪʝʨʘ ʙʫʜʫʱʝʛʦ: 

- ʢʦʨʦʙʢʘ ʨʘʟʤʝʨʦʤ ʩ ʪʦʣʩʪʫʶ ʦʙʱʫʶ ʪʝʪʨʘʜʴ. ʅʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʢʦ-

ʨʦʙʢʠ ʮʚʝʪʥʦʡ ʵʢʨʘʥ ʥʘ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʘʭ;  

- ʥʠʢʘʢʠʭ ʢʣʘʚʠʰ ʠʣʠ ʢʥʦʧʦʢ, ʢʨʦʤʝ ʢʥʦʧʢʠ ʚʢʣʶʯʝʥʠʷ. ʀʟʦʙʨʘʞʝʥʠʷ 

ʢʣʘʚʠʰ ʩ ʦʙʳʯʥʳʤ ʥʘʙʦʨʦʤ ʮʠʬʨ, ʙʫʢʚ ʠ ʟʥʘʢʦʚ ʧʦʷʚʣʷʝʪʩʷ ʥʘ 

ʵʢʨʘʥʝ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʕɺʄ;  
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- ʯʪʦʙʳ ʚʚʦʜʠʪʴ ʚ ʤʘʰʠʥʫ ʪʝʢʩʪ ʠʣʠ ʮʠʬʨʳ, ʥʘʜʦ ʧʨʠʢʘʩʘʪʴʩʷ ʢ ʠʟʦʙ-

ʨʘʞʝʥʠʷʤ ʵʪʠʭ ʢʣʘʚʠʰ ʥʘ ʵʢʨʘʥʝ;  

- ʜʨʫʛʦʡ ʩʧʦʩʦʙ ð ʧʠʩʘʪʴ ʧʨʷʤʦ ʥʘ ʵʢʨʘʥʝ ʣʶʙʳʤ ʟʘʦʩʪʨʝʥʥʳʤ ʧʨʝʜ-

ʤʝʪʦʤ;  

- ʥʘʧʠʩʘʥʥʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʧʘʤʷʪʠ, ʣʠʙʦ ʚ ʨʫʢʦʧʠʩʥʦʤ ʚʠʜʝ, ʣʠʙʦ ʧʦ 

ʞʝʣʘʥʠʶ ʚʣʘʜʝʣʴʮʘ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʤʘʰʠʥʦʧʠʩʥʳʡ ʪʝʢʩʪ, ʢʦʪʦʨʳʡ 

ʪʫʪ ʞʝ ʚʦʩʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥʝ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʪʧʝʯʘʪʘʥ ʥʘ ʧʦʜ-

ʢʣʶʯʝʥʥʦʤ ʢ ʕɺʄ ʧʨʠʥʪʝʨʝ;  

- ʪʘʢʠʤ ʞʝ ʩʧʦʩʦʙʦʤ ʤʦʞʥʦ ʚʚʦʜʠʪʴ ʚ ʧʘʤʷʪʴ ʨʘʟʣʠʯʥʳʝ ʛʨʘʬʠʢʠ ʠ 
ʢʨʠʚʳʝ. 

ʂʦʨʧʦʨʘʮʠʷ IBM ʨʘʟʚʠʚʘʝʪ ʧʨʦʝʢʪ InnovationJam ï ʧʨʦʛʨʘʤʤʫ ʝʞʝ-

ʛʦʜʥʳʭ çʚʠʨʪʫʘʣʴʥʳʭè ʤʦʟʛʦʚʳʭ ʰʪʫʨʤʦʚ ʦʛʨʦʤʥʳʭ ʤʘʩʰʪʘʙʦʚ, ʧʦʟʚʦʣʷ-

ʶʱʠʭ ʥʘʡʪʠ ʥʦʚʳʝ, ʟʘʯʘʩʪʫʶ ʥʝʦʞʠʜʘʥʥʳʝ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʨʘʟʚʠʪʠʷ ʙʠʟʥʝʩʘ ʠ ʪʝʭʥʦʣʦʛʠʡ.  

ɺ 2006 ʛʦʜʫ 72-ʯʘʩʦʚʘʷ ʩʝʩʩʠʷ ʦʙʲʝʜʠʥʠʣʘ ʩʚʳʰʝ 150 ʪʳʩ. ʯʝʣʦʚʝʢ ʠʟ 

104 ʩʪʨʘʥ ʤʠʨʘ. ʉʨʝʜʠ ʥʠʭ ʙʳʣʠ ʩʦʪʨʫʜʥʠʢʠ ʩʘʤʦʡ IBM, ʯʣʝʥʳ ʠʭ ʩʝʤʝʡ, 

ʩʪʫʜʝʥʪʳ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʚʫʟʦʚ, ʢʦʣʣʝʛʠ ʠ ʢʣʠʝʥʪʳ. ɹʳʣʦ ʚʳʨʘʙʦʪʘʥʦ ʚ 

ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 46 ʪʳʩ. ʠʜʝʡ ʦ ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʦʤʧʘʥʠʠ ʠ ʥʘʧʨʘʚʣʝʥʠʠ ʝʛʦ ʥʘ ʨʝʰʝʥʠʝ 

ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʙʠʟʥʝʩʦʤ ʠ ʦʙʱʝʩʪʚʦʤ, ʥʦ ʝʱʝ ʥʝ 

ʥʘʰʝʜʰʠʭ ʘʜʝʢʚʘʪʥʦʡ ʬʦʨʤʫʣʠʨʦʚʢʠ ʠ ʨʝʰʝʥʠʷ. 

IBM  ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʢʝʪ Enterprise 

2.0 ʦʪ ʢʦʤʧʘʥʠʠ HSBC Business Network. 

ʅʘʧʨʠʤʝʨ: 

Microsoft ʠʩʧʦʣʴʟʫʝʪ ʧʨʘʢʪʠʢʫ ʤʦʟʛʦʚʳʭ ʰʪʫʨʤʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʫʛʨʦʟ ʠ ʨʠʩʢʦʚ ʜʣʷ ʚʳʧʫʩʢʘʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

Dell, Canonical ï ʜʣʷ ʩʙʦʨʘ ʠʜʝʡ ʠʩʧʦʣʴʟʫʶʪ ʬʦʨʫʤʳ ʩʦ ʩʚʦʙʦʜʥʳʤ 

ʜʦʩʪʫʧʦʤ. 

Mandriva  ï ʜʣʷ ʦʩʪʘʚʣʝʥʠʷ ʩʚʦʠʭ ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʧʦʞʝʣʘʥʠʡ ʥʝʦʙʭʦ-

ʜʠʤʦ ʚʥʝʩʪʠ ʧʨʘʚʢʠ ʚ ʩʪʘʪʴʠ ʜʨʫʛʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦ-

ʛʠʷ wiki . 

ɺ ʯʝʤ ʞʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʝ ʤʦʤʝʥʪʳ ʤʦʟʛʦʚʦʛʦ 

ʰʪʫʨʤʘ? 

çʄʦʟʛʦʚʦʡ ʰʪʫʨʤè (ʘʥʛʣ. brainstorming) ð ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʧʫ-

ʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʪʚʦʨʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʟʚʦʣʷʝʪ ʥʘʡʪʠ 

ʨʝʰʝʥʠʝ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʘʚʠʣ ʦʙʩʫʞ-

ʜʝʥʠʷ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ ʜʣʷ ʧʦʠʩʢʘ ʥʝʪʨʘʜʠ-

ʮʠʦʥʥʳʭ ʨʝʰʝʥʠʡ ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʪʘʢʦʚʘ: ʦʪ-

ʜʝʣʠʪʴ ʛʝʥʝʨʘʮʠʶ ʠʜʝʡ ʦʪ ʝʸ ʢʨʠʪʠʢʠ, ʘ ʪʦʯʥʝʝ ʦʪʜʝʣʠʪʴ ʤʝʯʪʘʪʝʣʷ ʦʪ ʢʨʠ-

ʪʠʢʘ. 

ʄʝʪʦʜ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ɸʣʝʢʩʦʤ ʆʩʙʦʨʥʦʤ ʚ 1953 

ʛʦʜʫ. ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʜʦʧʫʱʝʥʠʠ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʝʧʷʪʩʪʚʠʡ 

ʜʣʷ ʨʦʞʜʝʥʠʷ ʥʦʚʳʭ ʠʜʝʡ ʷʚʣʷʝʪʩʷ çʙʦʷʟʥʴ ʦʮʝʥʢʠè: ʣʶʜʠ ʯʘʩʪʦ ʥʝ ʚʳʩʢʘ-
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ʟʳʚʘʶʪ ʚʩʣʫʭ ʠʥʪʝʨʝʩʥʳʝ ʥʝʦʨʜʠʥʘʨʥʳʝ ʠʜʝʠ ʠʟ-ʟʘ ʦʧʘʩʝʥʠʷ ʚʩʪʨʝʪʠʪʴʩʷ 

ʩʦ ʩʢʝʧʪʠʯʝʩʢʠʤ ʣʠʙʦ ʜʘʞʝ ʚʨʘʞʜʝʙʥʳʤ ʢ ʥʠʤ ʦʪʥʦʰʝʥʠʝʤ ʩʦ ʩʪʦʨʦʥʳ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ ʠ ʢʦʣʣʝʛ. ʎʝʣʴʶ ʧʨʠʤʝʥʝʥʠʷ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʷʚʣʷʝʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝ ʦʮʝʥʦʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʩʦʟʜʘʥʠʷ ʠʜʝʡ. 

ʂʣʘʩʩʠʯʝʩʢʘʷ ʪʝʭʥʠʢʘ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʆʩʙʦʨʥʦʤ, ʦʩʥʦ-

ʚʳʚʘʝʪʩʷ ʥʘ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʘʭ ð çʦʪʩʨʦʯʢʘ ʚʳʥʝʩʝʥʠʷ ʧʨʠʛʦʚʦʨʘ 

ʠʜʝʝè ʠ çʠʟ ʢʦʣʠʯʝʩʪʚʘ ʨʦʞʜʘʝʪʩʷ ʢʘʯʝʩʪʚʦè. ʕʪʦʪ ʧʦʜʭʦʜ ʧʨʝʜʧʦʣʘʛʘʝʪ 

ʧʨʠʤʝʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʘʚʠʣ:  

1) ʢʨʠʪʠʢʘ ʠʩʢʣʶʯʘʝʪʩʷ: ʥʘ ʩʪʘʜʠʠ ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ ʚʳʩʢʘʟʳʚʘʥʠʝ ʣʶ-

ʙʦʡ ʢʨʠʪʠʢʠ ʚ ʘʜʨʝʩ ʘʚʪʦʨʦʚ ʠʜʝʡ (ʢʘʢ ʩʚʦʠʭ, ʪʘʢ ʠ ʯʫʞʠʭ) ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ.  

ʈʘʙʦʪʘʶʱʠʝ ʚ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʛʨʫʧʧʘʭ ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʦʙʦʜʥʳ ʦʪ ʦʧʘʩʝ-

ʥʠʡ, ʯʪʦ ʠʭ ʙʫʜʫʪ ʦʮʝʥʠʚʘʪʴ ʧʦ ʧʨʝʜʣʘʛʘʝʤʳʤ ʠʤʠ ʠʜʝʷʤ; 

2) ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ ʩʚʦʙʦʜʥʳʡ ʧʦʣʝʪ ʬʘʥʪʘʟʠʠ: ʣʶʜʠ ʜʦʣʞʥʳ ʧʦʧʳ-

ʪʘʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʢʨʝʧʦʩʪʠʪʴ ʩʚʦʝ ʚʦʦʙʨʘʞʝʥʠʝ. ʈʘʟʨʝʰʝʥʦ ʚʳʩʢʘʟʳ-

ʚʘʪʴ ʣʶʙʳʝ, ʜʘʞʝ ʩʘʤʳʝ ʘʙʩʫʨʜʥʳʝ ʠʣʠ ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʠʜʝʠ. ʅʝ ʩʫʱʝ-

ʩʪʚʫʝʪ ʠʜʝʡ ʥʘʩʪʦʣʴʢʦ ʥʝʩʫʨʘʟʥʳʭ ʣʠʙʦ ʥʝʧʨʘʢʪʠʯʥʳʭ, ʯʪʦʙʳ ʠʭ ʥʝʣʴʟʷ 

ʙrʣʦ ʚʳʩʢʘʟʘʪʴ ʚʩʣʫʭ; 

3) ʠʜʝʡ ʜʦʣʞʥʦ ʙʳʪʴ ʤʥʦʛʦ: ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʩʝʩʩʠʠ ʧʨʦʩʷʪ ʧʨʝʜ-

ʩʪʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʡ; 

4) ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʜʝʡ: ʥʘ ʩʣʝ-

ʜʫʶʱʝʤ ʵʪʘʧʝ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʩʷʪ ʨʘʟʚʠʚʘʪʴ ʠʜʝʠ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʜʨʫʛʠʤʠ, 

ʥʘʧʨʠʤʝʨ, ʢʦʤʙʠʥʠʨʫʷ ʵʣʝʤʝʥʪʳ ʜʚʫʭ ʠʣʠ ʪʨʝʭ ʧʨʝʜʣʦʞʝʥʥʳʭ ʠʜʝʡ; 

5) ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪʙʦʨ ʣʫʯʰʝʛʦ ʨʝʰʝʥʠʷ, ʠʩ-

ʭʦʜʷ ʠʟ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ.  

ʄʝʪʦʜ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʨʝʰʘʪʴ ʟʘʜʘ-

ʯʠ, ʘ ʪʦʯʥʝʝ, ʛʝʥʝʨʠʨʦʚʘʪʴ ʨʝʰʝʥʠʷ ʠ ʚʳʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʝ. ʂ 

ʧʨʠʤʝʨʫ, ʧʦʠʩʢ ʥʦʚʦʛʦ ʥʘʟʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʠʣʠ ʢʦʤʧʘʥʠʠ, ʧʦʠʩʢ ʥʝʩʪʘʥ-

ʜʘʨʪʥʳʭ ʧʦʜʭʦʜʦʚ, - ʦʜʥʠʤ ʩʣʦʚʦʤ, ʢʦʛʜʘ ʝʩʪʴ ʟʘʜʘʯʘ, ʠ ʥʝʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, 

ʢʘʢ ʢ ʥʝʡ ʧʦʜʩʪʫʧʠʪʴʩʷ, ʩ ʯʝʛʦ ʥʘʯʘʪʴ. ɺʦʟʤʦʞʥʘ ʥʝʬʦʨʤʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ 

ʟʘʜʘʯʠ. 

ʕʪʘʧʳ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ: 

1) ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ; 

2) ʩʘʤ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ; 

3) ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʠʜʝʠ. 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ: 

- ʧʦʠʩʢ ʣʶʜʝʡ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠʜʝʡ. ɺ ʩʦʩʪʘʚ ʛʨʫʧʧʳ ʠʟ 7-9 ʯʝʣʦʚʝʢ 

ʜʦʣʞʥʳ ʚʦʡʪʠ ʢʨʝʘʪʠʚʥʳʝ ʣʶʜʠ ʦʜʥʦʛʦ ʨʘʥʛʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ;  

- ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʜʣʷ ʛʨʫʧʧʳ;  

- ʥʘʟʥʘʯʝʥʠʝ ʤʦʜʝʨʘʪʦʨʘ ʛʨʫʧʧʳ (ʤʦʜʝʨʘʪʦʨ ï ʵʪʦ ʯʝʣʦʚʝʢ, ʢʦʪʦʨʳʡ  

ʙʫʜʝʪ ʩʣʝʜʠʪʴ ʟʘ ʧʨʘʚʠʣʘʤʠ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʥʘ ʚʩʝʭ ʝʛʦ ʵʪʘʧʘʭ, 

ʟʘʧʠʩʳʚʘʪʴ ʠʜʝʠ, ʧʨʝʜʣʘʛʘʪʴ ʩʚʦʠ). ʃʫʯʰʝ, ʝʩʣʠ ʵʪʦ ʙʫʜʝʪ ʯʝʣʦʚʝʢ 

ʵʥʝʨʛʠʯʥʳʡ, ʘʢʪʠʚʥʳʡ, ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʟʥʘʶʱʠʡ ʦʩʦʙʝʥʥʦʩʪʠ ʤʝ-

ʪʦʜʘ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ. 
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ʉʣʦʞʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʤ ʵʪʘʧʝ: 
ʉʣʦʞʥʦʩʪʴ ɺʘʨʠʘʥʪ ʨʝʰʝʥʠʷ 

ʅʝʧʦʜʭʦʜʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʛʨʫʧʧʦʚʦʛʦ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʠʣʠ ʥʝʪ 

ʣʶʜʝʡ ʜʣʷ ʝʛʦ ʧʨʦʚʝʜʝʥʠʷ. 

ʇʨʦʚʦʜʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʤʦʟʛʦʚʦʡ 

ʰʪʫʨʤ. 

 

ɽʩʪʴ ʘʚʪʦʨʠʪʝʪʥʳʝ ʣʶʜʠ ʚ ʛʨʫʧʧʝ. ʌʦʢʫʩ 

ʚʥʠʤʘʥʠʷ ʛʨʫʧʧʳ ʤʦʞʝʪ ʙʳʪʴ ʩʤʝʱʸʥ ʚ 

ʩʪʦʨʦʥʫ ʥʘʯʘʣʴʩʪʚʘ  ʠʣʠ ʘʚʪʦʨʠʪʝʪʥʦʛʦ 

ʯʝʣʦʚʝʢʘ. ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʩʬʦʢʫʩʠʨʦʚʘʪʴ-

ʩʷ ʥʘ ʟʘʜʘʯʝ. 

ɾʝʣʘʪʝʣʴʥʦ ʟʘʨʘʥʝʝ, ʧʣʘʥʠʨʫʷ ʤʦʟʛʦʚʦʡ 

ʰʪʫʨʤ, ʧʨʝʜʫʧʨʝʜʠʪʴ ʥʘʯʘʣʩɹʪʚʦ ʦ ʪʦʤ, 

ʯʪʦ ʜʘʥʥʦʝ ʤʝʨʦʧʨʠʷʪʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ 

ʜʣʷ ʨʷʜʦʚʳʭ ʩʦʪʨʫʜʥʠʢʦʚ. ɼʣʷ ʨʫʢʦʚʦʜ-

ʩʪʚʘ ʩʪʦʠʪ ʧʨʦʚʦʜʠʪʴ ʦʪʜʝʣʴʥʳʝ ʤʦʟʛʦʚʳʝ 

ʰʪʫʨʤʳ. 

ɺʦ ʚʨʝʤʷ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ ʧʦʚʳʰʘʝʪʩʷ 

ʵʥʝʨʛʝʪʠʢʘ ʛʦʣʦʩʘ. ɺʩʝʤ ʭʦʯʝʪʩʷ, ʯʪʦʙʳ ʠʭ 

ʫʩʣʳʰʘʣʠ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ, ʝʩʣʠ 

ʫʯʘʩʪʥʠʢʦʚ ʚ ʛʨʫʧʧʝ ʤʥʦʛʦ. 

ʅʘʡʪʠ ʧʦʤʝʱʝʥʠʝ, ʛʜʝ ʤʦʞʥʦ ʛʨʦʤʢʦ ʛʦ-

ʚʦʨʠʪʴ. ʄʦʜʝʨʘʪʦʨ ʩʣʝʜʠʪ ʟʘ ʪʝʤ, ʯʪʦʙʳ 

ʦʙʩʫʞʜʝʥʠʝ ʥʝ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ çʙʘʟʘʨè. 

 

ʄʦʟʛʦʚʦʡ ʰʪʫʨʤ. 

ʅʘʯʘʣʦ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ: 

1) ʤʦʞʥʦ ʢʨʘʪʢʦ ʦʟʥʘʢʦʤʠʪʴ ʫʯʘʩʪʥʠʢʦʚ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʪʦʜʘ ʤʦʟ-

ʛʦʚʦʛʦ ʰʪʫʨʤʘ, ʥʦ ʵʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ; 

2) ʤʦʜʝʨʘʪʦʨ  ʟʘʧʠʩʳʚʘʝʪ ʟʘʜʘʯʫ ʥʘ ʜʦʩʢʝ;  

3) ʫʯʘʩʪʥʠʢʘʤ ʛʨʫʧʧʳ ʜʘʸʪʩʷ 1-5 ʤʠʥʫʪʳ ʧʦʨʘʟʤʳʩʣʠʪʴ ʥʘʜ ʪʝʤʦʡ ʠ 

ʟʘʧʠʩʘʪʴ ʧʨʠʰʝʜʰʠʝ ʠʜʝʠ ʥʘ ʣʠʩʪʝ ʙʫʤʘʛʠ;  

4) ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʦʙʩʫʞʜʘʪʴ ʠʜʝʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʦʙʱʠʪʴ ʧʨʘʚʠʣʘ ʦʙ-

ʩʫʞʜʝʥʠʷ. 

ʇʨʘʚʠʣʘ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ: 

1) ʛʣʘʚʥʦʝ ð ʢʦʣʠʯʝʩʪʚʦ ʠʜʝʡ. ʅʝ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʠʢʘʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ; 

2) ʧʦʣʥʳʡ ʟʘʧʨʝʪ ʥʘ ʢʨʠʪʠʢʫ (ʦʪʩʫʪʩʪʚʠʝ ʦʮʝʥʠʚʘʥʠʷ ʠʜʝʠ) ; 

3) ʥʝʦʙʳʯʥʳʝ ʠ ʜʘʞʝ ʘʙʩʫʨʜʥʳʝ ʠʜʝʠ ʧʨʠʚʝʪʩʪʚʫʶʪʩʷ;  

4) ʢʦʤʙʠʥʠʨʦʚʘʥʠʝ ʠ ʫʣʫʯʰʝʥʠʝ ʣʶʙʳʭ ʠʜʝʡ ʧʨʠʚʝʪʩʪʚʫʝʪʩʷ;  

5) ʥʝ ʩʣʝʜʫʝʪ ʫʛʣʫʙʣʷʪʴʩʷ ʚ ʜʝʪʘʣʠ ʠʜʝʠ ʠʣʠ ʟʘʥʠʤʘʪʴʩʷ ʝʸ ʨʘʟʨʘʙʦʪ-

ʢʦʡ (ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʦʩʪʘʪʦʯʥʦ ʦʟʚʫʯʠʪʴ ʠʜʝʶ ʪʝʟʠʩʥʦ) 

ʄʦʜʝʨʘʪʦʨ ʟʘʧʠʩʳʚʘʝʪ ʚʩʝ ʠʜʝʠ, ʦʟʚʫʯʝʥʥʳʝ ʫʯʘʩʪʥʠʢʘʤʠ ʛʨʫʧʧʳ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʭʘʨʘʢʪʝʨʘ ʠ ʝʛʦ, ʤʦʜʝʨʘʪʦʨʘ, ʣʠʯʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ 

ʵʪʠʭ ʠʜʝʡ. ʇʨʠʚʝʪʩʪʚʫʶʪʩʷ ʵʢʟʦʪʠʯʝʩʢʠʝ, ʜʦʨʦʛʦʩʪʦʷʱʠʝ, ʪʨʠʚʠʘʣʴʥʳʝ, 

ʩʪʨʘʥʥʳʝ ʠʜʝʠ. ʃʶʙʳʝ ʧʨʝʜʣʦʞʝʥʠʷ, ʟʘʚʝʜʦʤʦ ʥʝʚʳʧʦʣʥʠʤʳʝ, ʤʦʛʫʪ 

ʥʝʩʪʠ ʚ ʩʝʙʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʟʝʨʥʦ ʠ/ʠʣʠ ʥʘʪʦʣʢʥʫʪʴ ʫʯʘʩʪʥʠʢʦʚ ʰʪʫʨʤʘ 

ʧʨʘʚʠʣʴʥʳʡ ʭʦʜ ʤʳʩʣʠ. ʇʫʪʸʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʷ ʬʘʥʪʘʩʪʠʯʝʩʢʠʭ ʠʣʠ 

ʩʪʨʘʥʥʳʭ ʠʜʝʡ ʪʘʢʞʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʫʶ ʤʦʜʝʣʴ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ. 

ʆʙʩʫʞʜʝʥʠʝ ʟʘʚʝʨʰʘʝʪʩʷ, ʢʦʛʜʘ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝ-

ʩʪʚʦ ʠʜʝʡ ʠʣʠ ʧʦʪʦʢ ʠʜʝʡ ʚʩʝʭ ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ ʠʩʩʷʢ.  

 
ʉʣʦʞʥʦʩʪʴ ɺʘʨʠʘʥʪ ʨʝʰʝʥʠʷ 
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ʋ ʫʯʘʩʪʥʠʢʦʚ ʛʨʫʧʧʳ ʠʜʝʡ ʤʘʣʦ 

ʠʣʠ ʩʦʚʩʝʤ ʥʝʪ. ʊʘʢʦʝ ʤʦʞʝʪ ʩʣʫ-

ʯʠʪʴʩʷ, ʝʩʣʠ ʟʘʜʘʯʘ ʩʣʠʰʢʦʤ ʛʣʦ-

ʙʘʣʴʥʘ ʠʣʠ ʫ ʫʯʘʩʪʥʠʢʦʚ ʤʦʟʛʦʚʘʷ 

ʙʣʦʢʘʜʘ. 

ɹʦʣʴʰʫʶ ʟʘʜʘʯʫ ʨʘʟʙʠʪʴ ʥʘ ʤʥʦʛʦ ʤʘʣʝʥʴʢʠʭ ʠ 

ʨʝʰʠʪʴ ʠʭ ʧʦʦʯʝʨʝʜʥʦ. 

ʇʨʝʜʣʦʞʠʪʴ ʧʦʜʫʤʘʪʴ ʥʘ ʦʪʚʣʝʯʝʥʥʫʶ ʪʝʤʫ. ʉʜʝ-

ʣʘʪʴ ʨʘʟʤʠʥʢʫ, ʧʦʭʦʜʠʪʴ, ʩʝʩʪʴ ʧʦ ʫʜʦʙʥʝʝ, ʞʝʣʘ-

ʪʝʣʴʥʦ ʚ ʧʦʟʫ ʤʝʯʪʘʪʝʣʷ, ʦʪʢʠʥʫʚʰʠʩʴ ʥʘ ʩʧʠʥʢʫ 

ʢʨʝʩʣʘ. 

ʋʯʘʩʪʥʠʢʠ ʚʷʣʳʝ ʥʠʯʝʛʦ ʥʝ ʭʦʪʷʪ 

ʜʝʣʘʪʴ. 

ʇʨʝʜʣʦʞʠʪʴ ʧʦʠʛʨʘʪʴ ʚ ʠʛʨʫ: çʂʘʢ ʝʱʝ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʧʣʘʩʪʠʢʦʚʫʶ ʙʫʪʳʣʢʫè. ɹʝʨʸʪʩʷ ʣʶʙʦʡ 

ʧʨʦʩʪʦʡ ʧʨʝʜʤʝʪ, ʥʘʧʨʠʤʝʨ, ʧʣʘʩʪʠʢʦʚʘʷ ʙʫʪʳʣʢʘ, 

ʩʪʝʨʞʝʥʴ ʦʪ ʨʫʯʢʠ ʠ ʪ.ʧ. ɼʘʣʝʝ ʟʘʜʘʯʘ ʟʘ 5 ʤʠʥʫʪ 

ʧʨʠʜʫʤʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʘʨʠʘʥʪʦʚ ʧʨʠʤʝʥʝ-

ʥʠʷ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ (ʧʫʩʪʴ ʜʘʞʝ ʩʘʤʳʭ ʘʙʩʫʨʜ-

ʥʳʭ ʠ ʥʝʨʝʘʣʠʩʪʠʯʥʳʭ). ʇʨʝʜʣʦʞʠʪʴ ʧʨʠʟ ʟʘ 

ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʜʫʤʘʥʥʳʭ ʚʘʨʠʘʥʪʦʚ. ɼʘ-

ʣʝʝ ʧʝʨʝʭʦʜʠʪʴ ʢ ʦʩʥʦʚʥʦʡ ʪʝʤʝ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ. 

ʃʶʜʠ ʥʝ ʤʦʛʫʪ ʫʜʝʨʞʘʪʴʩʷ ʦʪ 

ʢʨʠʪʠʢʠ 

ʄʦʜʝʨʘʪʦʨʫ ʥʫʞʥʦ ʯʸʪʢʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʨʘʚʠʣʘ 

ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ: ʩʥʘʯʘʣʘ ʠʜʝʠ, ʧʦʪʦʤ ʚʩʝ 

ʦʩʪʘʣʴʥʦʝ. ʅʝʪ ʥʠ ʭʦʨʦʰʠʭ, ʥʠ ʧʣʦʭʠʭ ʠʜʝʡ. ɺʩʝ 

ʠʜʝʠ ʭʦʨʦʰʠ ʧʦ-ʩʚʦʝʤʫ. 

ʀʜʝʡ ʦʯʝʥʴ ʤʥʦʛʦ, ʢʘʢ ʚʩʝ ʫʩʧʝʪʴ 

ʟʘʧʠʩʘʪʴ? 

ɿʘʧʠʩʳʚʘʝʪ ʤʦʜʝʨʘʪʦʨ, ʠʩʧʦʣʴʟʫʷ ʪʝʭʥʠʢʫ ʤʝʥ-

ʪʘʣʴʥʳʭ ʢʘʨʪ. ɿʘʧʠʩʴ ʚ ʪʘʢʦʤ ʚʠʜʝ ʧʦʜʘʨʠʪ ʝʱʝ 

ʙʦʣʴʰʝ ʪʚʦʨʯʝʩʢʠʭ ʠʜʝʡ, ʧʣʶʩ ʧʦʤʦʞʝʪ ʩʢʦʥʮʝʥ-

ʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʟʘʜʘʯʝ. 

 

ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʝʡ ʠʜʝʠ: 

1) ʧʝʨʝʜ ʪʝʤ ʢʘʢ ʥʘʯʘʪʴ ʚʳʙʦʨ ʥʫʞʥʦʡ ʠʜʝʠ ʥʝʦʙʭʦʜʠʤʦ ʫʜʘʣʠʪʴ ʧʦ-

ʚʪʦʨʷʶʱʠʝʩʷ, ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʪʝʤʝ ʠʣʠ ʧʨʦʙʣʝʤʝ;  

2) ʨʘʩʩʪʘʚʠʪʴ ʧʨʠʦʨʠʪʝʪʳ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʤʠ ʢʨʠʪʝʨʠʷʤʠ, ʢʦʪʦ-

ʨʳʝ ʜʣʷ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳ ʧʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ ʟʘʜʘʯʠ). ʂʨʠʪʝʨʠʷʤʠ ʤʦ-

ʛʫʪ ʙʳʪʴ ʩʢʦʨʦʩʪʴ, ʚʨʝʤʷ, ʟʘʪʨʘʪʳ ʠ ʪ ʜ; 

3) ʘʥʘʣʠʟ ʠ ʧʨʦʨʘʙʦʪʢʘ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠʜʝʡ (ʯʪʦ ʠ ʢʘʢ ʜʝ-

ʣʘʪʴ, ʢʪʦ ʟʘ ʯʪʦ ʦʪʚʝʯʘʝʪ, ʩʨʦʢʠ, ʨʝʩʫʨʩʳ, ʵʪʘʧʳ ʠ ʪ ʜ.). 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʤʦʟʛʦʚʦʡ ʰʪʫʨʤ. ʀʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦ-

ʛʜʘ ʝʩʪʴ ʟʘʜʘʯʘ ʠʣʠ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʚ ʢʨʘʪʯʘʡʰʠʝ 

ʩʨʦʢʠ, ʠ ʥʝʪ ʚʨʝʤʝʥʠ ʩʦʙʠʨʘʪʴ ʢʦʥʩʠʣʠʫʤ, ʠʣʠ ʟʘʜʘʯʘ ʥʝʩʦʧʦʩʪʘʚʠʤʘ ʩ ʨʝ-

ʩʫʨʩʘʤʠ, ʧʦʪʨʘʯʝʥʥʳʤʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʦʛʦ (ʛʨʫʧʧʦʚʦʛʦ) ʤʦʟʛʦ-

ʚʦʛʦ ʰʪʫʨʤʘ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʷʪʩʷ ʤʝʪʦʜ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʦʟʛʦ-

ʚʦʛʦ ʰʪʫʨʤʘ ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʠʪʴ ʟʘʜʘʯʫ, ʧʦʜʦʡʜʷ ʢ ʥʝʡ ʪʚʦʨʯʝʩʢʠ ʠ ʩ 

ʵʥʝʨʛʠʝʡ.  

ʕʪʘʧʳ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʟʘʜʘʯʠ, ʮʝʣʠ. ɿʘʜʘʯʘ ʟʘʧʠʩʳʚʘʝʪʩʷ 1-2 ʩʣʦʚʘʤʠ ʚ ʮʝʥ-

ʪʨʝ ʣʠʩʪʘ ʙʫʤʘʛʠ (ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʥʪʘʣʴʥʦʡ ʢʘʨʪʳ).  ʇʦʜʙʠʨʘʝʪʩʷ ʢʘʨ-

ʪʠʥʢʘ, ʢʦʪʦʨʘʷ ʘʩʩʦʮʠʠʨʫʝʪʩʷ ʩ ʟʘʜʘʯʝʡ; 

2) ʠʜʝʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘʜʘʯʠ, ʧʨʠʢʨʝʧʣʷʶʪʩʷ ʢ ʦʩʥʦʚ-

ʥʦʡ (ʮʝʥʪʨʘʣʴʥʦʡ), ʢʘʞʜʘʷ ʩʥʘʙʞʘʝʪʩʷ ʢʘʨʪʠʥʢʦʡ ʠʣʠ ʟʥʘʯʢʦʤ. ʅʘʜʧʠʩʠ ʠʟ 

1-2 ʩʣʦʚ. ʈʘʟʚʠʪʠʝ ʠʜʝʠ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʦʚʳʤʠ ʚʝʪʢʘʤʠ ʢ ʫʞʝ ʠʤʝʶʱʠʤʩʷ 
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ʠʣʠ ʥʦʚʳʤ ʠʜʝʷʤ. ɿʘʧʠʩʳʚʘʝʪʩ ̫ʚʩʝ, ʯʪʦ ʧʨʠʭʦʜʠʪ ʚ ʛʦʣʦʚʫ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʟʘʜʘʯʝ; 

3) ʠʜʝʡ ʜʦʩʪʘʪʦʯʥʦ ʥʘʢʦʧʠʣʦʩʴ, ʠʣʠ ʙʦʣʴʰʝ ʥʝ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ, ʵʪʘʧ 

ʛʝʥʝʨʘʮʠʠ ʟʘʚʝʨʰʘʝʪʩʷ 

4)  ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʠʜʝʡ ʦʪʙʨʘʩʳʚʘʶʪʩʷ ʧʦʚʪʦʨʷʶʱʠʝʩʷ ʠ ʥʝʨʝʘʣʠ-

ʩʪʠʯʥʳʝ. ʆʙʲʝʜʠʥʷʶʪʩʷ ʠʜʝʠ, ʠʤʝʶʱʠʝ ʩʭʦʞʫʶ ʦʩʥʦʚʫ. ɼʘʣʝʝ ʠʜʝʠ ʨʘʟ-

ʚʠʚʘʶʪʩʷ ʠ ʜʝʪʘʣʠʟʠʨʫʶʪʩʷ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ çʵʣʝʢʪʨʦʥʥʳʡ 

ʤʦʟʛʦʚʦʡ ʰʪʫʨʤè (online brainstorming), ʠʩʧʦʣʴʟʫʶʱʠʡ ʠʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʠʠ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ çʙʦʷʟʥʴ ʦʮʝʥʢʠè, 

ʪ.ʢ. ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʦʥʠʤʥʦʩʪʴ ʫʯʘʩʪʥʠʢʦʚ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝ-

ʰʠʪʴ ʨʷʜ ʧʨʦʙʣʝʤ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʤʦʟʛʦʚʦʛʦ ʰʪʫʨʤʘ.  ʂ ʧʦʩʣʝʜʥʠʤ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʠʪʩʷ ʪ.ʥ. çʙʣʦʢʠʨʦʚʘʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠè: ʧʦʩʢʦʣʴʢʫ 

ʫʯʘʩʪʥʠʢʠ ʛʨʫʧʧʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʜʝʠ ʧʦʦʯʝʨʝʜʥʦ, ʪʦ ʣʶʜʠ ʚ ʦʞʠʜʘʥʠʠ 

ʩʚʦʝʡ ʦʯʝʨʝʜʠ ʤʦʛʫʪ ʧʝʨʝʜʫʤʘʪʴ ʠʣʠ ʠʩʧʫʛʘʪʴʩʷ ʚʳʩʢʘʟʳʚʘʪʴ ʩʚʦʶ ʠʜʝʶ 

ʧʫʙʣʠʯʥʦ, ʣʠʙʦ ʧʨʦʩʪʦ ʝʝ ʟʘʙʳʚʘʶʪ. 

ʇʨʠ ʨʘʙʦʪʝ ʥʘʜ ʟʘʜʘʥʠʝʤ  ʫʯʘʩʪʥʠʢʘʤ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʝʞʚʫʟʦʚʩʢʦʡ 

ʢʦʤʘʥʜʥʦʡ ʦʣʠʤʧʠʘʜʝ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ 

(ʇʈʀʉ), ʢʦʪʦʨʘʷ ʧʨʦʚʦʜʠʪʩʷ ʫʞʝ 10 ʣʝʪ ʚ ʉʠʙɻʊʋ, ʧʨʠʭʦʜʠʪʩʷ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ, ʥʦ ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ. ʂʦʥʝʯʥʦ, ʥʘʜʦ ʧʨʝʜʚʘ-

ʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʪʴ ʪʨʝʥʠʥʛʠ, ʠʣʠ ʭʦʪʷ ʙʳ ʜʝʣʦʚʳʝ ʠʛʨʳ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʢʦʤʘʥʜʳ ʢ ʦʣʠʤʧʠʘʜʝ.  

ʃʠʪʝʨʘʪʫʨʘ 

1. ʈʫʜʘʢʦʚʘ, ɻ.ʄ. ʈʘʙʦʪʘ ʚ ʢʦʤʘʥʜʝ ʢʘʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ  ʩʪʫʜʝʥʪʘ ʠ ʧʨʝ-

ʧʦʜʘʚʘʪʝʣʷ ʚʫʟʘ.  ɼʝʩʷʪʠʣʝʪʥʠʡ ʦʧʳʪ ʧʨʦʚʝʜʝʥʠʷ ɺʩʝʨʦʩʩʠʡʩʢʠʭ ʦʣʠʤʧʠʘʜ ʧʦ ʧʨʦʝʢʪʠ-

ʨʦʚʘʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ//ɻ.ʄ. ʈʫʜʘʢʦʚʘ, ɽ.ʄ. ʊʦʚʙʠʩ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨ-

ʥʘʣ çʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʙʱʝʩʪʚʦè 

http://ifets.ieee.org/russian/periodical/journal.html 

2. www.stimul.biz/ru/lib/.../brainstorming/ 

3. www.myvdele.ru/businessowners/advice/11227/ 

4. www.brainstorming.ru/ 

5. www.biztimes.ru/index.php?artid=138 

http://www.stimul.biz/ru/lib/.../brainstorming/
http://www.myvdele.ru/businessowners/advice/11227/
http://www.brainstorming.ru/
http://www.biztimes.ru/index.php?artid=138
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ʉɽʂʎʀʗ 3. ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀʅʌʆʈʄɸʎʀʆʅʅʓʍ ʉʀʉʊɽʄ 

ʉʆʎʀɸʃʔʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ  

 

 

 

 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀ ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆʁ ʉʀʉʊɽʄʓ ʋʏɽʊɸ 

ʆɹʒɽʂʊʆɺ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʉʆɹʉʊɺɽʅʅʆʉʊʀ 

ɽ.ʄ. ɻʨʠʮʝʥʢʦ, ɺ.ʉ. ʇʦʩʧʝʣʦʚ, ʅ.ʅ.  ʉʘʚʠʥʘ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʘʞʥʦʡ ʦʙʣʘʩʪʴʶ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʩʦʩʪʦʠʪ ʚ ʩʙʦʨʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʠ, ʥʝʦʙʭʦ-

ʜʠʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʦʙʦʩʥʦʚʘʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. ʇʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʚʳʩʰʠʡ ʫʨʦʚʝʥʴ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʚʟʘʠʤʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʚʩʝʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ-

ʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʙʘʟʝ ʩʦʚʨʝʤʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʠ ʜʨʫʛʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚʘʭ ʩʚʷʟʠ. 

ɼʦʢʫʤʝʥʪʳ ʷʚʣʷʶʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʩʥʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʠ. ʀʤʝʥʥʦ ʚ ʜʦʢʫʤʝʥʪʘʭ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʜʦ 85% ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʨʝʩʫʨʩʦʚ ʣʶʙʦʡ ʢʦʤʧʘʥʠʠ. ɼʦʢʫʤʝʥʪʳ ʩʦʧʨʦʚʦʞʜʘʶʪ ʚʩʝ ʦʩʥʦʚʥʳʝ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʫʧʨʘʚʣʝʥʯʝʩʢʠʤ ʨʝʩʫʨʩʦʤ. ʆʨʛʘ-

ʥʠʟʘʮʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʘ ʜʣʷ ʦʨʛʘ-

ʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʫʯʝʪʘ ʥʘ ʣʶʙʦʤ ʧʨʝʜʧʨʠʷʪʠʠ. 

ʄʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ 

ʧʣʦʭʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʨʘʙʦʪʝ ʩ ʵʣʝʢ-

ʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʦʨʛʘʥʠʟʦʚʘʥʥʦʡ ʥʘ ʙʘʟʝ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ. 

ʎʝʣʴ ð ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʫʯʝʪʘ 

ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʫʧʨʦʩʪʠʪʴ 

ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʷʚʦʢ ʠ ʦʙʝʩʧʝʯʠʪ ʫʜʦʙʩʪʚʦ ʠʭ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ: 

ï ʠʟʫʯʠʪʴ ʦʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʜʝʣʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦ-

ʩʪʠ (ʆʀʉ); 

ï ʠʟʫʯʠʪʴ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙ-

ʩʪʚʝʥʥʦʩʪʠ (ʀʉ); 
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ï ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʦʤ ʦʪʜʝʣʘ; 

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ; 

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 
ʜʣʷ ʆʀʉ; 

ï ʦʩʫʱʝʩʪʚʠʪʴ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʳʭ ʫʛʨʦʟ ʠ ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ; 

ï ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝ-

ʪʘ ʦʙʲʝʢʪʦʚ ʀʉ; 

ï ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠ-

ʩʪʝʤʳ. 

ï ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ  ʀʉ.   

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩ ʧʦʤʦʱʴʶ ʩʨʝʜʩʪʚ BpWin.  ɼʝʢʦʤʧʦʟʠʮʠʷ ʦʩʥʦʚ-

ʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʀʉ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. ʀʟ ʜʠʘʛʨʘʤʤʳ 

ʚʠʜʥʦ, ʯʪʦ ʫʧʨʘʚʣʝʥʠʝ ʀʉ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʆʀʉ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʯʝʪʳʨʝʭ ʙʣʦʢʦʚ: 

- ʆʬʦʨʤʠʪʴ ʟʘʷʚʢʫ; 

- ʉʦʧʨʦʚʦʞʜʘʪʴ ʟʘʷʚʢʫ; 

- ʇʦʜʜʝʨʞʠʚʘʪʴ ʘʢʪʫʘʣʴʥʦʩʪʴ; 

- ʉʬʦʨʤʠʨʦʚʘʪʴ ʦʪʯʝʪʥʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ; 

- ɺʚʦʜ ʜʘʥʥʳʭ ʀʀɸʉ. 

 

NODE: TITLE: NUMBER:ɿʘʨʝʛʝʩʪʨʠʨʦʚʘʪʴ ʦʙʲʝʢʪ ʀʉ
A0

ɿʘʢʦʥʦʜʘʪʝʣʴʩʚʦ ʈʌ

ʇʝʨʩʦʥʘʣ ʦʪʜʝʣʘ

ʅʇɸ ʌʀʇʉ

ʊʝʭʥʠʯʝʩʢʠʝ ʩʨʝʜʩʪʚʘ

ʅʦʨʤʘʪʠʚʥʦ, ʧʨʘʚʦʚʳʝ

ʜʦʢʫʤʝʥʪʳ ʉʠʙɻʊʋ,

ɼʦʣʞʥʦʩʪʥʳʝ ʠʥʩʪʨʫʢʮʠʠ

ɼʘʥʥʳʝ ʦʙ ʘʚʪʦʨʝ

ʆʪʢʘʟ ʚ ʚʳʜʘʯʝ

ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ

ʜʦʢʫʤʝʥʪʘ

ɼʘʥʥʳʝ ʦʙ ʦʧʣʘʪʝ

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ

ʧʦʰʣʠʥʳ

ʆʪʯʝʪʥʘʷ

ʜʦʢʫʤʝʥʪʘʮʠʷ

ɼʘʥʥʳʝ ʦʙ ʦʙʲʝʢʪʝ ʀʉ

ʋʜʦʩʪʦʚʝʨʷʶʱʠʡ

ʜʦʢʫʤʝʥʪ

ɼʘʥʥʳʝ ʦ ʟʘʷʚʠʪʝʣʝ /

ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʝ

ɿʘʧʠʩʴ ʚ ʦʪʯʝʪʥʫʶ

ʜʦʢʫʤʝʥʪʘʮʠʶ

ʂʦʤʧʣʝʢʪ ʟʘʷʚʢʠ

ɸʢʪʫʘʣʴʥʦʩʪʴ

ʫʜʦʩʪʘʚʝʨʷʶʱʝʛʦ

ʜʦʢʫʤʝʥʪʘ

ɼʘʥʥʳʝ

ʨʝʡʪʠʥʛʘ ʀʉ

ʆʪʢʘʟ ʚ ʦʬʦʨʤʣʝʥʠʠ

ʟʘʷʚʢʠ

10ʨ.

ʆʬʦʨʤʠʪʴ ʟʘʷʚʢʫ

20ʨ.

ʉʦʧʨʦʚʦʞʜʘʪʴ ʟʘʷʚʢʫ

30ʨ.

ʇʦʜʜʝʨʞʘʪʴ

ʘʢʪʫʘʣʴʥʦʩʪʴ

40ʨ.

ʉʬʦʨʤʠʨʦʚʘʪʴ

ʦʪʯʝʪʥʫʶ

ʜʦʢʫʤʝʥʪʘʮʠʶ

50ʨ.

ɺʚʦʜ ʜʘʥʥʳʭ 

ʀʀɸʉ

 

ʈʠʩʫʥʦʢ 1 ð ɼʝʢʦʤʧʦʟʠʮʠʷ ʦʩʥʦʚʥʦʛʦ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʀʉ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ  ʩ  ʧʦʤʦʱʴʶ  UML  ʜʠʘʛʨʘʤʤ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʨʠʚʝ-

ʜʝʥʘ ʦʙʱʘʷ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʳʜʝʣʝʥʦ 5 ʧʘʢʝʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʜʠʘʛʨʘʤʤʳ ʚʘʨʠʘʥʪʦʚ, ʦʧʠʩʳ-

ʚʘʶʱʠʝ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 
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- ʋʧʨʘʚʣʝʥʠʝ ʟʘʷʚʢʘʤʠ; 

- ʋʧʨʘʚʣʝʥʠʝ ʈʀɼ (ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ); 

- ʋʧʨʘʚʣʝʥʠʝ ʘʚʪʦʨʘʤʠ; 

- ɻʝʥʝʨʘʮʠʷ ʦʪʯʝʪʦʚ; 

- ʈʘʙʦʪʘ ʩ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

 

 

ʈʠʩʫʥʦʢ 2 ð ʆʙʱʘʷ ʜʠʘʛʨʘʤʤʘ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʫʯʝʪʘ ʦʙʲʝʢʪʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥ-

ʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʩʨʝʜʩʪʚʘ, ʢʘʢ: 

- Embarcadero Delphi XE Professional; 

- MySQL 5.0. 

ʇʨʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʨʘʙʦʪʳ ʦʪʜʝʣʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩ 

ʧʦʤʦʱʴʶ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞ-

ʥʦʩʪʴ ʫʜʦʙʥʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ ʭʨʘʥʝʥʠʷ ʘʨʭʠʚʘ ʜʘʥʥʳʭ ʦʪʜʝʣʘ, ʵʬʬʝʢʪʠʚʥʦ-

ʛʦ ʠ ʙʳʩʪʨʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪʯʝʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʆʀʉ ʥʘ ʦʩʥʦʚʝ ʘʚʪʦʤʘʪʠʟʠʨʦ-

ʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʆʀʉ 

ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ɺʥʝʜʨʝʥʠʝ ʜʘʥʥʦʛʦ  ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʟʚʦʣʠʪ ʜʦʙʠʪʴʩʷ  

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʫʪʝʤ ʩʥʠʞʝʥʠʷ ʩʪʦʠʤʦʩʪʥʳʭ ʠ ʪʨʫʜʦʚʳʭ 

ʟʘʪʨʘʪ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʥʜʦʥ, ʌ. ʗʟʳʢ ʟʘʧʨʦʩʦʚ SQL. ʋʯʝʙʥʳʡ ʢʫʨʩ [ʊʝʢʩʪ] / ʌ. ɸʥʜʦʥ, ɺ. ʈʝʟʥʠʯʝʥʢʦ. ð ʂʠ-

ʝʚ : ʀʟʜ-ʚʦ BHV, 2006. ð 416 ʩ. 
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2. ʌʘʨʦʥʦʚ ɺ.ɺ. Delphi 2005. ʈʘʟʨʘʙʦʪʢʘ ʧʨʠʣʦʞʝʥʠʡ ʜʣʷ ʙʘʟ ʠ ʀʥʪʝʨʥʝʪʘ [ʊʝʢʩʪ] / ɺ.ɺ. 
ʌʘʨʦʥʦʚ. ð ʉʇʙ. : ʀʟʜ-ʚʦ ʇʠʪʝʨ, 2006. ð 603 ʩ. 

3. ʄʘʢʣʘʢʦʚ, ʉ.ɺ. BPWin ʠ ERWin. CASE ð ʩʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ [ʊʝʢʩʪ] / ʉ.ɺ. ʄʘʢʣʘʢʦʚ. ð ʄ. : ʀʟʜ-ʚʦ ɼʀɸʃʆɻ-ʄʀʌʀ, 2001. ð 304 ʩ. 

ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʀ ʈɸɿʈɸɹʆʊʂɸ ʀʅʌʆʈʄɸʎʀʆʅʅʆɻʆ ʇʆʈʊɸʃɸ ʉʊʋɼʀʀ 

ɿɺʋʂʆɿɸʇʀʉʀ 

ɸ.ɸ. ʂʦʩʘʨʝʚ, ʇ.ɸ.  ʆʩʘʚʝʣʶʢ, ʉ.ʅ. ʂʣʠʤʝʥʦʢ 

ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʂʨʘʩʥʦʷʨʩʢ  

ʈʘʟʚʠʪʠʝ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʘʣ ʧʦʣʫʯʘʪʴ internet. ʄʥʦʛʠʝ ʣʶʜʠ ʦʪʢʘʟʳʚʘʶʪʩʷ ʦʪ ʪʘ-

ʢʠʭ ʧʨʠʚʳʯʥʳʭ ʧʨʦʰʣʦʤʫ ʧʦʢʦʣʝʥʠʶ ʩʨʝʜʩʪʚ ʠʥʬʦʨʤʘʮʠʠ ʢʘʢ ʪʝʣʝʚʠʜʝ-

ʥʠʝ, ʛʘʟʝʪʳ, ʢʥʠʛʠ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʜʝʣʷʪʩʷ ʥʦʚʦʩʪʷʤʠ, ʦʙʱʘʶʪʩʷ, ʨʘʙʦʪʘʶʪ, 

ʠʛʨʘʶʪ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ʀʥʪʝʨʥʝʪ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʩʧʦʩʦʙʘʤʠ 

ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʩʪʘʨʦʛʦ ʪʠʧʘ. ʉ ʚʚʝʜʝʥʠʝʤ ʩʪʘʥʜʘʨʪʦʚ ʘʢʪʠʚʥʦʛʦ web-

ʩʦʜʝʨʞʠʤʦʛʦ ʠ ʧʝʨʝʭʦʜʦʤ ʦʪ ʩʪʘʪʠʯʝʩʢʠʭ ʩʪʨʘʥʠʮ, ʢ ʠʥʪʝʨʘʢʪʠʚʥʳʤ ʨʝ-

ʩʫʨʩʘʤ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʠʣ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʪʦ, 

ʯʪʦ ʧʨʠʛʦʪʦʚʠʣ ʝʤʫ ʚʣʘʜʝʣʝʮ ʨʝʩʫʨʩʘ, ʥʦ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʥʘʧʦʣʥʷʪʴ ʵʪʦʪ 

ʨʝʩʫʨʩ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ï ʵʪʦ web-ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʨʘʟʥʳʝ ʩʝʨʚʠʩʳ ʚ ʨʘʤʢʘʭ ʵʪʦʛʦ ʨʝʩʫʨʩʘ. ɸʫʜʠʪʦʨʠʷ, ʧʨʦʷʚ-

ʣʷʶʱʘʷ ʠʥʪʝʨʝʩ ʢ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ (ʟʚʫʢʦʟʘʧʠʩʴ), ʥʫʞʜʘʶʪʩʷ ʚ 

ʧʣʦʱʘʜʢʝ ʜʣʷ ʦʙʱʝʥʠʷ, ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʜʝʣʠʪʴʩʷ ʦʧʳʪʦʤ ʠ ʤʘʪʝʨʠʘʣʦʤ. 

ʇʦʨʪʘʣ ʩʧʦʩʦʙʝʥ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʵʪʫ ʧʦʪʨʝʙʥʦʩʪʴ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʨʪʘʣ 

ʩʪʘʥʝʪ ʜʣʷ ʟʚʫʢʦʨʝʞʠʩʩʝʨʦʚ ʩʪʫʜʠʠ ʫʜʦʙʥʳʤ ʩʧʦʩʦʙʦʤ ʫʯʝʪʘ ʢʣʠʝʥʪʦʚ ʠ 

ʫʩʣʫʛ. 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʚʦʨʯʝʩʢʠʭ ʢʦʣʣʝʢʪʠʚʦʚ, ʩʪʘʣʢʠʚʘ-

ʶʱʠʭʩʷ ʩ ʚʦʧʨʦʩʦʤ ʢʘʯʝʩʪʚʝʥʥʦʡ ʟʚʫʢʦʟʘʧʠʩʠ. ʅʝʢʦʪʦʨʳʝ ʫʯʘʩʪʥʠʢʠ ʜʘʥ-

ʥʳʭ ʢʦʣʣʝʢʪʠʚʦʚ ʧʦʧʨʦʩʪʫ ʥʝ ʟʥʘʶʪ ʧʨʦ ʩʪʫʜʠʠ ʟʚʫʢʦʟʘʧʠʩʠ, ʜʨʫʛʠʝ ʜʫ-

ʤʘʶʪ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʘʷ ʟʘʧʠʩʴ - ʵʪʦ ʦʯʝʥʴ ʜʦʨʦʛʦ. ʂʘʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʤʠ 

ʢʦʣʣʝʢʪʠʚʘʤʠ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʩʚʦʶ ʩʦʙʩʪʚʝʥʥʫʶ ʩʪʫʜʠʶ ʫ 

ʩʝʙʷ ʜʦʤʘ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʘ ʠʜʝʷ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʫʜʘʯʥʦʡ. ɹʝʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʦʧʳʪʘ ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʦʤʝʱʝʥʠʷ, ʦʯʝʥʴ ʪʨʫʜʥʦ ʜʦʙʠʪʴʩʷ ʭʦʨʦʰʝʛʦ ʢʘʯʝ-

ʩʪʚʘ ʟʘʧʠʩʘʥʥʦʛʦ ʟʚʫʢʘ. 

ʅʘ ʜʝʣʝ, ʜʘʞʝ ʚ ʪʘʢʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʛʦʨʦʜʝ, ʢʘʢ ʂʨʘʩʥʦ-

ʷʨʩʢ, ʝʩʪʴ ʩ ʜʝʩʷʪʦʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʠʣʠ ʧʦʣʫʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʫʜʠʡ 

ʟʚʫʢʦʟʘʧʠʩʠ. ɹʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʦʟʜʘʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ, ʢʦ-

ʪʦʨʳʡ ʙʫʜʝʪ ʧʨʠʟʚʘʥ ʧʦʧʫʣʷʨʠʟʠʨʦʚʘʪʴ ʩʪʫʜʠʶ ʟʚʫʢʦʟʘʧʠʩʠ ñKaRecordsò 

ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ internet, ʯʪʦ ʧʦʟʚʦʣʠʪ ʧʨʠʥʝʩʪʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʢʘ-

ʯʝʩʪʚʝʥʥʦʛʦ ʟʚʫʢʘ ʚ ʰʠʨʦʢʠʝ ʤʘʩʩʳ. 

ʈʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʫʚʝʣʠʯʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʢʣʠʝʥʪʦʚ ʩʪʫʜʠʠ, ʘ ʪʘʢ ʞʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʨʷʜ 

ʧʨʦʮʝʩʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʫʯʝʪ ʢʣʠʝʥʪʦʚ ʠ ʦʢʘʟʘʥʥʳʭ ʠʤ ʫʩʣʫʛ. 
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦ-

ʤʦʱʴʶ ʨʘʟʤʝʱʝʥʠʷ ʨʝʢʣʘʤʥʳʭ ʙʘʥʥʝʨʦʚ ʠ ʚʠʟʠʪʦʢ.  ʋʯʝʪ ʢʣʠʝʥʪʦʚ ʦʩʫ-

ʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʧʠʩʥʦʡ ʢʥʠʞʢʠ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ ʟʚʫʢʦʨʝʞʠʩ-

ʩʝʨʘ. ʉʫʱʝʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʥʪʘʢʪʦʚ, ʪʘʢ ʢʘʢ ʫ ʨʘʟʥʳʭ 

ʟʚʫʢʦʨʝʞʠʩʩʝʨʦʚ ʝʩʪʴ ʟʘʧʠʩʠ ʪʦʣʴʢʦ ʦ ʪʝʭ ʢʣʠʝʥʪʘʭ, ʩ ʢʦʪʦʨʳʤʠ ʨʘʙʦʪʘʣ 

ʵʪʦʪ ʟʚʫʢʦʨʝʞʠʩʩʝʨ. ʋʯʝʪ ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʟʘʧʠ-

ʩʝʡ ʚ ʢʥʠʛʫ ʫʯʝʪʘ.  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʧʦʟʚʦʣʠʪ:  

¶ ʫʚʝʣʠʯʠʪʴ ʨʦʩʪ ʧʦʩʝʱʘʝʤʦʩʪʠ ʢʣʠʝʥʪʦʚ ʟʘ ʩʯʝʪ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʩʨʝ-

ʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʪʠ internet 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʧʦ ʫʯʝʪʫ ʢʣʠʝʥʪʦʚ; 

- ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʦʧʝʨʘʮʠʠ ʧʦ ʫʯʝʪʫ ʦʢʘʟʘʥʥʳʭ ʫʩʣʫʛ; 

- ʧʨʝʜʦʩʪʘʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʠʝʥʪʘʤ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʣʫʰʘʪʴ 

ʦʙʨʘʟʮʳ ʟʚʫʯʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʟʘʧʠʩʘʥʥʦʛʦ ʥʘ ʩʪʫʜʠʠ; 

- ʧʨʝʜʦʩʪʘʚʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʠʝʥʪʘʤ ʩʪʫʜʠʠ ʦʩʪʘʚʣʷʪʴ 

ʢʦʤʤʝʥʪʘʨʠʠ, ʦʪʟʳʚʳ ʠ ʧʦʞʝʣʘʥʠʷ, ʥʘ ʩʪʨʘʥʠʮʘʭ ʧʦʨʪʘʣʘ; 

- ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʢʣʠʝʥʪʦʚ ʦ ʧʨʝʜʩʪʦʷʱʠʭ ʩʢʠʜʢʘʭ ʠ ʘʢʮʠʷʭ; 

- ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʩʧʦʣʴʟʫʶʱʝʤʩʷ ʥʘ ʩʪʫʜʠʠ ʦʙʦʨʫʜʦ-

ʚʘʥʠʠ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʧʦʨʪʘʣ ʜʦʣʞʝʥ ʙʳʪʴ ʪʦʥʢʦ ʥʘʩʪʨʦʝʥ ʥʘ ʜʝʷʪʝʣʴ-

ʥʦʩʪʴ ʩʪʫʜʠʠ ʠ ʫʯʠʪʳʚʘʪʴ ʚʩʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʉʫʱʝ-

ʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʘ ʥʝ ʨʝʰʘʶʪ ʪʨʝʙʫʝʤʳʭ ʟʘʜʘʯ ʩʪʫʜʠʠ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʧʦʨʪʘʣ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ: 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʫʩʣʳʰʘʪʴ ʦʙʨʘʟʮʳ ʟʚʫʯʘʥʠʷ 

ʤʘʪʝʨʠʘʣʘ ʟʘʧʠʩʘʥʥʦʛʦ ʥʘ ʩʪʫʜʠʠ 

- ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʫʯʝʪʫ ʢʣʠʝʥʪʦʚ ʠ ʫʩʣʫʛ ʩʪʫʜʠʠ 
ʟʚʫʢʦʟʘʧʠʩʠ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʣʠʝʥʪʫ ʩʧʠʩʢʘ ʢʦʥʪʘʢʪʥʳʭ ʜʘʥʥʳʭ, ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʪʝʢʫʱʠʭ ʘʢʮʠʷʭ, ʩʢʠʜʢʘʭ, ʥʦʚʦʚʚʝʜʝʥʠʷʭ; 

- ʆʙʱʝʥʠʷ ʥʘ ʟʘʜʘʥʥʳʝ ʪʝʤʳ, ʚʦʟʤʦʞʥʦʩʪʴʶ ʜʝʣʠʪʴʩʷ ʦʧʳʪʦʤ ʠ 

ʚʧʝʯʘʪʣʝʥʠʷʤʠ; 

- ʩʦʢʨʘʱʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʫʤʘʞʥʳʭ ʥʦʩʠʪʝʣʝʡ. 

ʎʝʣʴ ʩʦʟʜʘʥʠʷ ʜʠʘʛʨʘʤʤʳ: ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʫʯʝʪʘ ʢʣʠʝʥʪʦʚ ʠ 

ʫʩʣʫʛ, ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʨʝʢʣʘʤʥʳʭ ʩʚʝʜʝʥʠʡ. 

ʊʦʯʢʘ ʟʨʝʥʠʷ: ʟʚʫʢʦʨʝʞʠʩʩʝʨ ʩʪʫʜʠʠ. 

ʀʟ ʢʦʥʪʝʢʩʪʥʦʡ ʜʠʘʛʨʘʤʤʳ TO-BE (ʨʠʩʫʥʦʢ 1) ʚʠʜʥʳ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ ʧʦʨʪʘʣʘ. ɿʘʧʠʩʥʘʷ ʢʥʠʞʢʘ ʩʦʪʦʚʦʛʦ ʪʝʣʝʬʦʥʘ ʠ ʢʥʠʛʘ ʫʯʝʪʘ 

ʟʘʤʝʥʝʥʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʨʤʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ. 

ʌʫʥʢʮʠʠ ʙʘʥʥʝʨʥʦʡ ʨʝʢʣʘʤʳ ʪʝʧʝʨʴ ʪʘʢʞʝ ʚʳʧʦʣʥʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʧʦʨʪʘʣ. 
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ʈʠʩʫʥʦʢ 1 ï ɼʝʢʦʤʧʦʟʠʮʠʷ çTO-BEè ʧʝʨʚʦʛʦ ʫʨʦʚʥʷ 

ʅʘ ʜʠʘʛʨʘʤʤʝ (ʨʠʩʫʥʦʢ 2) ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʦʮʝʩʩ ʤʦʜʝʣʠʨʫʶʱʠʡ ʜʝʷ-

ʪʝʣʴʥʦʩʪʴ ʩʪʫʜʠʠ ʧʦʩʣʝ ʚʥʝʜʨʝʥʠʷ ʧʦʨʪʘʣʘ. ʉ ʧʦʷʚʣʝʥʠʝʤ ʧʦʨʪʘʣʘ ʧʨʦʮʝʩ-

ʩʳ ʧʨʦʪʝʢʘʶʱʠʝ ʥʘ ʩʪʫʜʠʠ ʥʝ ʠʟʤʝʥʠʣʠʩʴ, ʠʟʤʝʥʠʣʠʩʴ ʣʠʰʴ ʤʝʭʘʥʠʟʤʳ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʶʪ. 

 

ʈʠʩʫʥʦʢ 2 ï ɼʝʢʦʤʧʦʟʠʮʠʷ çTO-BEè ʧʨʦʮʝʩʩʘ çʇʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʨʝʢʣʘʤʥʳʝ ʩʚʝʜʝʥʠʷè 

ʅʘ ʜʠʘʛʨʘʤʤʝ ʜʝʢʦʤʧʦʟʠʮʠʠ ʧʨʦʮʝʩʩʘ çʇʨʝʜʦʩʪʘʚʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦ-ʨʝʢʣʘʤʥʳʝ ʩʚʝʜʝʥʠʷè (ʨʠʩʫʥʦʢ 2) ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʨʪʘʣ ʙʝʨʝʪ ʥʘ ʩʝʙʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʙʣʦʢʦʚ ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʚʝʜʝʥʠʡ ʦ ʪʝʢʫʱʠʭ 
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ʘʢʮʠʷʭ ʠ ʢʦʥʪʘʢʪʥʳʭ ʜʘʥʥʳʭ ʩʪʫʜʠʠ, ʨʘʥʴʰʝ ʵʪʠ ʧʨʦʮʝʩʩʳ ʧʨʦʪʝʢʘʣʠ ʧʨʠ 

ʧʦʤʦʱʠ ʙʘʥʥʝʨʦʚ, ʪʝʧʝʨʴ ʦʪ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ. 

ʇʨʦʮʝʩʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ 

ʵʪʘʧʘ: ʣʦʛʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʬʠʟʠʯʝʩʢʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ. ʈʝʟʫʣʴʪʘ-

ʪʦʤ ʧʝʨʚʦʛʦ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʣʦʛʠʯʝʩʢʘʷ (ʠʣʠ ʢʦʥʮʝʧʪʫʘʣʴ-

ʥʘʷ) ʤʦʜʝʣʴ ʜʘʥʥʳʭ, ʚʳʨʘʞʘʝʤʘʷ ʦʙʳʯʥʦ ʜʠʘʛʨʘʤʤʦʡ çʩʫʱʥʦʩʪʴ-ʩʚʷʟʴè 

ʠʣʠ ER (Entity-Relationship) ʜʠʘʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʜʥʦʡ ʠʟ 

ʩʪʘʥʜʘʨʪʥʳʭ ʥʦʪʘʮʠʡ, ʧʨʠʥʷʪʳʭ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʧʦʜʦʙʥʳʭ ʜʠʘʛʨʘʤʤ. ʈʝ-

ʟʫʣʴʪʘʪʦʤ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʛʦʪʦʚʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʣʠʙʦ SQL-ʩʢʨʠʧʪ 

ʜʣʷ ʝʝ ʩʦʟʜʘʥʠʷ. ɺ ʪʘʙʣʠʮʝ 3.1 ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʩʫʱʥʦʩʪʝʡ ʤʦʜʝʣʠ 

ʜʘʥʥʳʭ. 

ʊʘʙʣʠʮʘ 1 ï ʆʧʠʩʘʥʠʝ ʩʫʱʥʦʩʪʝʡ 

ʅʘʟʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʇʦʣʴʟʦʚʘʪʝʣʴ 

ʉʫʱʥʦʩʪʴ ʦʧʠʩʳʚʘʝʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʦʨʪʘʣʘ, ʭʨʘʥʠʪ ʝʛʦ ʣʦʛʠʥ, ʧʘʨʦʣʴ ʚ ʟʘʰʠʬ-

ʨʦʚʘʥʥʦʤ ʚʠʜʝ, ʘʜʨʝʩ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʩʩʳʣʢʫ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ-ʘʚʘʪʘʨ, ʫʨʦ-

ʚʝʥʴ ʧʨʘʚ, ʧʦʣ,  ʜʘʪʫ ʨʦʞʜʝʥʠʷ ʠ ʜʘʪʫ ʨʝʛʠʩʪʨʘʮʠʠ. 

ʅʦʚʦʩʪʴ 

ɼʘʥʥʘʷ ʩʫʱʥʦʩʪʴ ʦʧʠʩʳʚʘʝʪ ʥʦʚʦʩʪʴ, ʨʘʟʤʝʱʝʥʥʫʶ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʘ-

ʥʠʮʝ ʧʦʨʪʘʣʘ, ʦʧʠʩʘʥʘ ʘʪʨʠʙʫʪʘʤʠ: ʟʘʛʦʣʦʚʦʢ ʥʦʚʦʩʪʠ, ʪʝʢʩʪ ʥʦʚʦʩʪʠ, ʩʩʳʣʢʘ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ, ʜʘʪʘ ʜʦʙʘʚʣʝʥʠʷ ʠ ʘʚʪʦʨ ʥʦʚʦʩʪʠ. 

ʊʨʝʢ 
ʉʫʱʥʦʩʪʴ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦ ʟʘʛʨʫʞʝʥʥʳʭ ʬʘʡʣʘʭ ʢʦʤʧʦʟʠʮʠʡ ʟʘʧʠʩʘʥʥʳʭ ʠ ʦʙ-

ʨʘʙʦʪʘʥʥʳʭ ʥʘ ʩʪʫʜʠʠ. 

ʂʣʠʝʥʪ 
ʉʫʱʥʦʩʪʴ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦ ʢʣʠʝʥʪʘʭ ʢʦʛʜʘ-ʣʠʙʦ ʦʙʨʘʱʘʚʰʠʭʩʷ ʟʘ ʫʩʣʫʛʦʡ ʩʪʫ-

ʜʠʠ ʟʚʫʢʦʟʘʧʠʩʠ. 

ʋʩʣʫʛʘ ʉʫʱʥʦʩʪʴ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦʙ ʦʢʘʟʘʥʥʳʭ ʥʘ ʩʪʫʜʠʠ ʫʩʣʫʛʘʭ 

ɿʚʫʢʦʨʝʞʠʩʩʝʨ ʉʧʨʘʚʦʯʥʠʢ ʟʚʫʢʦʨʝʞʠʩʩʝʨʦʚ ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʩʪʫʜʠʠ 

ʂʦʤʤʝʥʪʘʨʠʡ ʢ 

ʧʝʩʥʝ 

ʉʫʱʥʦʩʪʴ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦʙ ʦʩʪʘʚʣʝʥʥʳʭ ʢ ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ ʩʪʨʘʥʠʮʘʤ ʧʦʨʪʘ-

ʣʘ ʧʝʩʥʷʤ 

ʉʪʘʪʠʩʪʠʢʘ 
ʉʫʱʥʦʩʪʴ ʭʨʘʥʠʪ ʜʘʥʥʳʝ ʦ ʧʦʩʝʪʠʪʝʣʷʭ ʧʦʨʪʘʣʘ, ʦʧʠʩʘʥʘ ʘʪʨʠʙʫʪʘʤʠ: ʙʨʘʫʟʝʨ 

ʧʦʩʝʪʠʪʝʣʷ, ʆʉ ʧʦʩʝʪʠʪʝʣʷ, ip-ʘʜʨʝʩ ʧʦʩʝʪʠʪʝʣʷ, ʜʘʪʘ ʧʦʩʣʝʜʥʝʛʦ ʧʦʩʝɦ ʝʥʠʷ. 

ʂʘʪʝʛʦʨʠʷ ʧʝʩ-

ʥʠ 

ʉʧʨʘʚʦʯʥʠʢ ʢʘʪʝʛʦʨʠʡ, ʢ ʢʦʪʦʨʦʡ ʤʦʞʝʪ ʦʪʥʦʩʠʪʴʩʷ ʪʘ ʠʣʠ ʠʥʘʷ ʧʝʩʥʷ ʟʘʛʨʫ-

ʞʝʥʥʘʷ ʥʘ ʩʪʨʘʥʠʮʳ ʧʦʨʪʘʣʘ  

 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʚʝʜʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʦʜʝʨʞʘʱʘʷ ʠʥʬʦʨʤʘʮʠʶ 

ʦʙʦ ʚʩʝʭ ʦʙʲʝʢʪʘʭ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʠʭ ʩʪʨʫʢʪʫʨʝ ʜʣʷ ʝʝ 

ʨʝʘʣʠʟʘʮʠʠ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʜʠʟʘʡʥ ʠ ʩʦʟʜʘʥ ʧʦʨʪʘʣ, ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠ-

ʩʫʥʢʝ 4. 
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ʈʠʩʫʥʦʢ 3 ï ʌʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʜʘʥʥʳʭ 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʣ ʨʷʜ ʧʨʦ-

ʮʝʩʩʦʚ ʟʘʢʘʟʯʠʢʘ, ʧʦʚʣʝʢ  ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢʣʠʝʥʪʦʚ, ʩʨʝʜʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʝʪʠ internet; 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʠ ʨʘʟ-

ʨʘʙʦʪʘʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣʘ ʩʪʫʜʠʠ ʟʚʫʢʦʟʘʧʠʩʠ. 

ʈʠʩʫʥʦʢ 4 ï ʌʦʨʤʘ ʫʯʝʪʘ ʫʢʘʟʘʥʥʳʭ ʫʩʣʫʛ 

ʈʝʰʝʥʳ ʟʘʜʘʯʠ: 

1) ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; 


