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ɻʣʘʚʘ 1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

1.1. ʆʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʇʦʥʷʪʠʝ çʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭè (ʀɸɼ) ʠʤʝʝʪ 

ʤʥʦʞʝʩʪʚʦ ʩʠʥʦʥʠʤʦʚ: 

 

¶ ʜʦʙʳʯʘ ʜʘʥʥʳʭ; 

¶ ʠʟʚʣʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; 

¶ ʨʘʩʢʦʧʢʘ ʜʘʥʥʳʭ; 

¶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ; 

¶ ʩʨʝʜʩʪʚʘ ʧʦʠʩʢʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ; 

¶ ʠʟʚʣʝʯʝʥʠʝ ʟʥʘʥʠʡ; 

¶ ʘʥʘʣʠʟ ʰʘʙʣʦʥʦʚ; 

¶ çʠʟʚʣʝʯʝʥʠʝ ʟʸʨʝʥ ʟʥʘʥʠʡ ʠʟ ʛʦʨ ʜʘʥʥʳʭè; 

¶ ʨʘʩʢʦʧʢʘ ʟʥʘʥʠʡ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʨʦʭʦʜʢʘ ʜʘʥʥʳʭ; 

¶ çʧʨʦʤʳʚʘʥʠʝè ʜʘʥʥʳʭ; 

¶ ʦʙʥʘʨʫʞʝʥʠʝ ʟʥʘʥʠʡ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ. 

 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʤ ʠʟ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʷʚʣʷʝʪʩʷ 

çʜʦʙʳʯʘ ʜʘʥʥʳʭè - ʜʦʩʣʦʚʥʳʡ ʧʝʨʝʚʦʜ ʘʥʛʣʠʡʩʢʦʛʦ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ 

çData Miningè. ʍʦʪʷ ʢʦʨʨʝʢʪʥʝʝ ʛʦʚʦʨʠʪʴ, ʯʪʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ ʩʠʥʦʥʠʤʦʤ Data Mining, ʫʯʠʪʳʚʘʷ ʧʨʦʠʩʭʦʞʜʝʥʠʝ 

ʵʪʦʛʦ ʪʝʨʤʠʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʷ (ʪʝʭʥʦʣʦʛʠʠ), ʢʦʪʦʨʦʝ ʦʥ ʦʙʦʟʥʘʯʘʝʪ. 

ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʪʝʨʤʠʥʦʚ ʩʚʷʟʘʥʦ ʩ ʥʦʚʳʤ 

ʚʠʪʢʦʤ ʚ ʨʘʟʚʠʪʠʠ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ.  

ɼʦ ʥʘʯʘʣʘ 90-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʢʘʟʘʣʦʩʴ, ʥʝ ʙʳʣʦ ʦʩʦʙʦʡ 

ʥʫʞʜʳ ʧʝʨʝʦʩʤʳʩʣʠʚʘʪʴ ʩʠʪʫʘʮʠʶ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ. ɺʩʝ ʰʣʦ ʩʚʦʠʤ 

ʯʝʨʝʜʦʤ ʚ ʨʘʤʢʘʭ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʘʟʳʚʘʝʤʦʛʦ ʧʨʠʢʣʘʜʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ. 

ʊʝʦʨʝʪʠʢʠ ʧʨʦʚʦʜʠʣʠ ʢʦʥʬʝʨʝʥʮʠʠ ʠ ʩʝʤʠʥʘʨʳ, ʧʠʩʘʣʠ ʚʥʫʰʠʪʝʣʴʥʳʝ 

ʩʪʘʪʴʠ ʠ ʤʦʥʦʛʨʘʬʠʠ, ʠʟʦʙʠʣʦʚʘʚʰʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʚʳʢʣʘʜʢʘʤʠ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʘʢʪʠʢʠ ʚʩʝʛʜʘ ʟʥʘʣʠ, ʯʪʦ ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʠʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʵʢʟʝʨʩʠʩʳ ʜʣʷ ʨʝʰʝʥʠʷ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʣʫʯʘʝʚ ʦʢʘʟʳʚʘʶʪʩʷ ʙʝʩʧʣʦʜʥʳʤʠ. ʅʦ ʥʘ ʦʟʘʙʦʯʝʥʥʦʩʪʴ ʧʨʘʢʪʠʢʦʚ ʜʦ 

ʧʦʨʳ ʜʦ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʙʳʣʦ ʥʝ ʦʙʨʘʱʘʪʴ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ - ʦʥʠ 

ʨʝʰʘʣʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩʚʦʠ ʯʘʩʪʥʳʝ ʧʨʦʙʣʝʤʳ ʦʙʨʘʙʦʪʢʠ 

ʥʝʙʦʣʴʰʠʭ ʣʦʢʘʣʴʥʳʭ ʙʘʟ ʜʘʥʥʳʭ.  

ʀ ʚʦʪ ʧʨʦʟʚʝʥʝʣ ʟʚʦʥʦʢ. ɺ ʩʚʷʟʠ ʩ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʟʘʧʠʩʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʥʘ ʣʶʜʝʡ ʦʙʨʫʰʠʣʠʩʴ 
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ʢʦʣʦʩʩʘʣʴʥʳʝ ʧʦʪʦʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ çʨʫʜèr ʚ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʷʭ. ɼʝʷʪʝʣʴʥʦʩʪʴ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ (ʢʦʤʤʝʨʯʝʩʢʦʛʦ, 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ, ʤʝʜʠʮʠʥʩʢʦʛʦ, ʥʘʫʯʥʦʛʦ ʠ ʪ. ʜ.) ʪʝʧʝʨʴ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʛʠʩʪʨʘʮʠʝʡ ʠ ʟʘʧʠʩʴʶ ʚʩʝʭ ʧʦʜʨʦʙʥʦʩʪʝʡ ʝʛʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʏʪʦ ʜʝʣʘʪʴ ʩ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʝʡ? ʉʪʘʣʦ ʷʩʥʦ, ʯʪʦ ʙʝʟ 

ʧʨʦʜʫʢʪʠʚʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʧʦʪʦʢʠ ʩʳʨʳʭ (raw) ʜʘʥʥʳʭ ʦʙʨʘʟʫʶʪ 

ʥʠʢʦʤʫ ʥʝ ʥʫʞʥʫʶ ʩʚʘʣʢʫ.  

ʉʧʝʮʠʬʠʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʦʜʦʙʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ 

ʪʘʢʦʚʘ: 

¶ ʜʘʥʥʳʝ ʠʤʝʶʪ ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʦʙʲʤy;  

¶ ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʨʘʟʥʦʨʦʜʥʳʤʠ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ, 

ʢʘʯʝʩʪʚʝʥʥʳʤʠ, ʪʝʢʩʪʦʚʳʤʠ);  

¶ ʨʝʟʫʣʴʪʘʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʢʦʥʢʨʝʪʥʳ ʠ ʧʦʥʷʪʥʳ;  

¶ ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʳʨʳʭ ʜʘʥʥʳʭ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʩʪʳ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ʊʨʘʜʠʮʠʦʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʜʦʣʛʦʝ ʚʨʝʤʷ 

ʧʨʝʪʝʥʜʦʚʘʚʰʘʷ ʥʘ ʨʦʣʴ ʦʩʥʦʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʦʪʢʨʦʚʝʥʥʦ ʩʧʘʩʦʚʘʣʘ ʧʝʨʝʜ ʣʠʮʦʤ ʚʦʟʥʠʢʰʠʭ ʧʨʦʙʣʝʤ. ɻʣʘʚʥʘʷ 

ʧʨʠʯʠʥʘ - ʢʦʥʮʝʧʮʠʷ ʫʩʨʝʜʥʝʥʠʷ ʧʦ ʚʳʙʦʨʢʝ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʦʧʝʨʘʮʠʷʤ 

ʥʘʜ ʬʠʢʪʠʚʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ (ʪʠʧʘ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʘʮʠʝʥʪʦʚ ʧʦ 

ʙʦʣʴʥʠʮʝ, ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʜʦʤʘ ʥʘ ʫʣʠʮʝ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʜʚʦʨʮʦʚ ʠ 

ʣʘʯʫʛ, ʪ. ʧ.). ʄʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʪʘʪʠʩʪʠʢʠ ʦʢʘʟʘʣʠʩʴ ʧʦʣʝʟʥʳʤʠ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʘʨʘʥʝʝ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʭ ʛʠʧʦʪʝʟ 

(verification-driven data mining) ʠ ʜʣʷ çʛʨʫʙʦʛʦè ʨʘʟʚʝʜʦʯʥʦʛʦ ʘʥʘʣʠʟʘ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʦʩʥʦʚʫ ʦʧʝʨʘʪʠʚʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

(online analytical processing, OLAP).  

ɺ ʦʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ Data Mining (discovery-driven 

data mining) ʧʦʣʦʞʝʥʘ ʢʦʥʮʝʧʮʠʷ ʰʘʙʣʦʥʦʚ (ʧʘʪʪʝʨʥʦʚ), ʦʪʨʘʞʘʶʱʠʭ 

ʬʨʘʛʤʝʥʪʳ ʤʥʦʛʦʘʩʧʝʢʪʥʳʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʚ ʜʘʥʥʳʭ. ʕʪʠ ʰʘʙʣʦʥʳ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʧʦʜʚʳʙʦʨʢʘʤ 

ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʢʦʤʧʘʢʪʥʦ ʚʳʨʘʞʝʥʳ ʚ ʧʦʥʷʪʥʦʡ ʯʝʣʦʚʝʢʫ 

ʬʦʨʤʝ. ʇʦʠʩʢ ʰʘʙʣʦʥʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʝʪʦʜʘʤʠ, ʥʝ ʦʛʨʘʥʠʯʝʥʥʳʤʠ 

ʨʘʤʢʘʤʠ ʘʧʨʠʦʨʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʩʪʨʫʢʪʫʨʝ ʚʳʙʦʨʢʠ ʠ ʚʠʜʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʡ ʟʥʘʯʝʥʠʡ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠʤʝʨʳ 

ʟʘʜʘʥʠʡ ʥʘ ʪʘʢʦʡ ʧʦʠʩʢ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ Data Mining ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ.1.1. 
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ʊʘʙʣʠʮʘ 1.1 

OLAP ʀɸɼ 

ʂʘʢʦʚʳ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʪʨʘʚʤʘʪʠʟʤʘ ʜʣʷ ʢʫʨʷʱʠʭ ʠ 

ʥʝʢʫʨʷʱʠʭ? 

ɺʩʪʨʝʯʘʶʪʩʷ ʣʠ ʪʦʯʥʳʝ ʰʘʙʣʦʥʳ 

ʚ ʦʧʠʩʘʥʠʷʭ ʣʶʜʝʡ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʧʦʚʳʰʝʥʥʦʤʫ 

ʪʨʘʚʤʘʪʠʟʤʫ?  

ʂʘʢʦʚʳ ʩʨʝʜʥʠʝ ʨʘʟʤʝʨʳ ʩʯʝʪʦʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʠʝʥʪʦʚ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʯʝʪʘʤʠ ʙʳʚʰʠʭ 

ʢʣʠʝʥʪʦʚ (ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ ʫʩʣʫʛ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʢʦʤʧʘʥʠʠ)? 

ʀʤʝʶʪʩʷ ʣʠ ʭʘʨʘʢʪʝʨʥʳʝ 

ʧʦʨʪʨʝʪʳ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ, ʧʦ 

ʚʩʝʡ ʚʝʨʦʷʪʥʦʩʪʠ, ʩʦʙʠʨʘʶʪʩʷ 

ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʫʩʣʫʛ 

ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʢʦʤʧʘʥʠʠ? 

ʂʘʢʦʚʘ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 

ʝʞʝʜʥʝʚʥʳʭ ʧʦʢʫʧʦʢ ʧʦ 

ʫʢʨʘʜʝʥʥʦʡ ʠ ʥʝ ʫʢʨʘʜʝʥʥʦʡ 

ʢʨʝʜʠʪʥʦʡ ʢʘʨʪʝ? 

ʉʫʱʝʩʪʚʫʶʪ ʣʠ ʩʪʝʨʝʦʪʠʧʥʳʝ 

ʩʭʝʤʳ ʧʦʢʫʧʦʢ ʜʣʷ ʩʣʫʯʘʝʚ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩ ʢʨʝʜʠʪʥʳʤʠ 

ʢʘʨʪʘʤʠ? 

 

ɺʘʞʥʦʝ ʧʦʣʦʞʝʥʠʝ ʀɸɼ - ʥʝʪʨʠʚʠʘʣʴʥʦʩʪʴ ʨʘʟʳʩʢʠʚʘʝʤʳʭ 

ʰʘʙʣʦʥʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʘʡʜʝʥʥʳʝ ʰʘʙʣʦʥʳ ʜʦʣʞʥʳ ʦʪʨʘʞʘʪʴ 

ʥʝʦʯʝʚʠʜʥʳʝ, ʥʝʦʞʠʜʘʥʥʳʝ (unexpected) ʨʝʛʫʣʷʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʢʨʳʪʳʝ ʟʥʘʥʠʷ (hidden knowledge). ʂ 

ʦʙʱʝʩʪʚʫ ʧʨʠʰʣʦ ʧʦʥʠʤʘʥʠʝ ʪʦʛʦ, ʯʪʦ ʩʳʨʳʝ ʜʘʥʥʳʝ (raw data) 

ʩʦʜʝʨʞʘʪ ʛʣʫʙʠʥʥʳʡ ʧʣʘʩʪ ʟʥʘʥʠʡ, ʧʨʠ ʛʨʘʤʦʪʥʦʡ ʨʘʩʢʦʧʢʝ ʢʦʪʦʨʦʛʦ 

ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʥʘʩʪʦʷʱʠʝ ʩʘʤʦʨʦʜʢʠ (ʨʠʩ. 1.1).  

ɺ ʮʝʣʦʤ ʪʝʭʥʦʣʦʛʠʶ Data Mining ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʝʪ 

ɻʨʠʛʦʨʠʡ ʇʠʘʪʝʮʢʠʡ-ʐʘʧʠʨʦ - ʦʜʠʥ ʠʟ ʦʩʥʦʚʘʪʝʣʝʡ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ.  

Data Mining - ʵʪʦ ʧʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʩʳʨʳʭ ʜʘʥʥʳʭ:  

¶ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ;  

¶ ʥʝʪʨʠʚʠʘʣʴʥʳʭ;  

¶ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ;  

¶ ʜʦʩʪʫʧʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʥʘʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 
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          ʋʨʦʚʥʠ ʟʥʘʥʠʡ                                    ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ 

 

ʈʠʩ. 1.1. ʋʨʦʚʥʠ ʟʥʘʥʠʡ, ʠʟʚʣʝʢʘʝʤʳʭ ʠʟ ʜʘʥʥʳʭ. 

 

ʉʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ Data Mining ʥʠʯʝʤ ʥʝ ʦʛʨʘʥʠʯʝʥʘ - ʦʥʘ ʚʝʟʜʝ, 

ʛʜʝ ʠʤʝʶʪʩʷ ʢʘʢʠʝ-ʣʠʙʦ ʜʘʥʥʳʝ. ʅʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʤʝʪʦʜʳ Data 

Mining ʩʝʛʦʜʥʷ, ʤʷʛʢʦ ʛʦʚʦʨʷ, ʟʘʠʥʪʨʠʛʦʚʘʣʠ ʢʦʤʤʝʨʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʨʘʟʚʸʨʪʳʚʘʶʱʠʝ ʧʨʦʝʢʪʳ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ (Data Warehousing). ʆʧʳʪ ʪʘʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʪʜʘʯʘ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ Data Mining ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 

1000 %. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʳ ʩʦʦʙʱʝʥʠʷ ʦʙ ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ, ʚ 

10-70 ʨʘʟ ʧʨʝʚʳʩʠʚʰʝʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʦʪ $350 ʜʦ $750 ʪʳʩ. 

ʀʟʚʝʩʪʥʳ ʩʚʝʜʝʥʠʷ ʦ ʧʨʦʝʢʪʝ ʚ $20 ʤʣʥ, ʢʦʪʦʨʳʡ ʦʢʫʧʠʣʩʷ ʚʩʝʛʦ ʟʘ 4 

ʤʝʩʷʮʘ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ - ʛʦʜʦʚʘʷ ʵʢʦʥʦʤʠʷ $700 ʪʳʩ. ʟʘ ʩʯʸʪ ʚʥʝʜʨʝʥʠʷ 

Data Mining ʚ ʩʝʪʠ ʫʥʠʚʝʨʩʘʤʦʚ ʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ.  

Data Mining ʧʨʝʜʩʪʘʚʣʷʶʪ ʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʜʣʷ ʨʫʢʦʚʦʜʠʪʝʣʝʡ 

ʠ ʘʥʘʣʠʪʠʢʦʚ ʚ ʠʭ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʂʨʘʪʢʦ ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʥʝʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʳʝ ʙʠʟʥʝʩ-

ʧʨʠʣʦʞʝʥʠʷ Data Mining. 

1.2. ʅʝʢʦʪʦʨʳʝ ʙʠʟʥʝʩ-ʧʨʠʣʦʞʝʥʠʡ ʀɸɼ 

ʈʦʟʥʠʯʥʘʷ ʪʦʨʛʦʚʣʷ 

 

ʇʨʝʜʧʨʠʷʪʠʷ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ ʩʝʛʦʜʥʷ ʦʯʝʥʴ ʯʘʩʪʦ ʩʦʙʠʨʘʶʪ 

ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʧʦʢʫʧʢʝ. ɺʦʪ ʪʠʧʠʯʥʳʝ 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ 
ʗʟʳʢ ʧʨʦʩʪʳʭ 

ʟʘʧʨʦʩʦʚ 

ʅʝʛʣʫʙʦʢʠʡ 
ʆʧʝʨʘʪʠʚʥʘʷ 

ʘʥʘʣʠʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ 

ʉʢʨʳʪʳʡ ʀɸɼ 



10 

 

ʟʘʜʘʯʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʨʝʰʘʪʴ ʩ ʧʦʤʦʱʴʶ Data Mining ʚ ʩʬʝʨʝ 

ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ:  

¶ ɸʥʘʣʠʟ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ ʢʦʨʟʠʥʳ (ʘʥʘʣʠʟ ʩʭʦʜʩʪʚʘ) 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʝ ʧʦʢʫʧʘʪʝʣʠ 

ʩʪʨʝʤʷʪʩʷ ʧʨʠʦʙʨʝʪʘʪʴ ʚʤʝʩʪʝ. ɿʥʘʥʠʝ ʧʦʢʫʧʘʪʝʣʴʩʢʦʡ 

ʢʦʨʟʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʨʝʢʣʘʤʳ, ʚʳʨʘʙʦʪʢʠ 

ʩʪʨʘʪʝʛʠʠ ʩʦʟʜʘʥʠʷ ʟʘʧʘʩʦʚ ʪʦʚʘʨʦʚ ʠ ʩʧʦʩʦʙʦʚ ʠʭ ʨʘʩʢʣʘʜʢʠ ʚ 

ʪʦʨʛʦʚʳʭ ʟʘʣʘʭ.  

¶ ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʨʝʤʝʥʥʳʭ ʰʘʙʣʦʥʦʚ ʧʦʤʦʛʘʝʪ ʪʦʨʛʦʚʳʤ 

ʧʨʝʜʧʨʠʷʪʠʷʤ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ ʪʦʚʘʨʥʳʭ 

ʟʘʧʘʩʦʚ. ʆʥʦ ʜʘʸʪ ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ ʪʠʧʘ: çɽʩʣʠ ʩʝʛʦʜʥʷ 

ʧʦʢʫʧʘʪʝʣʴ ʧʨʠʦʙʨʸʣ ʘʚʪʦʤʦʙʠʣʴ, ʪʦ ʯʝʨʝʟ ʢʘʢʦʝ ʚʨʝʤʷ ʦʥ 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʢʫʧʠʪ ʥʦʚʳʡ ʘʢʢʫʤʫʣʷʪʦʨ?è.  

¶ ʉʦʟʜʘʥʠʝ ʧʨʦʛʥʦʟʠʨʫʶʱʠʭ ʤʦʜʝʣʝʡ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʪʦʨʛʦʚʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ ʫʟʥʘʚʘʪʴ ʭʘʨʘʢʪʝʨ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʢʣʠʝʥʪʦʚ ʩ ʦʧʨʝʜʝʣʸʥʥʳʤ ʧʦʚʝʜʝʥʠʝʤ, 

ʥʘʧʨʠʤʝʨ, ʧʦʢʫʧʘʶʱʠʭ ʪʦʚʘʨʳ ʠʟʚʝʩʪʥʳʭ ʜʠʟʘʡʥʝʨʦʚ ʠʣʠ 

ʧʦʩʝʱʘʶʱʠʭ ʨʘʩʧʨʦʜʘʞʠ. ʕʪʠ ʟʥʘʥʠʷ ʥʫʞʥʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʪʦʯʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ, ʵʢʦʥʦʤʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ 

ʧʨʦʜʚʠʞʝʥʠʶ ʪʦʚʘʨʦʚ. 

ɹʘʥʢʦʚʩʢʦʝ ʜʝʣʦ  

 

ɼʦʩʪʠʞʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ Data Mining ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʙʘʥʢʦʚʩʢʦʤ 

ʜʝʣʝ ʜʣʷ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʟʘʜʘʯ:  

¶ ɺʳʷʚʣʝʥʠʝ ʤʦʰʝʥʥʠʯʝʩʪʚʘ ʩ ʢʨʝʜʠʪʥʳʤʠ ʢʘʨʪʘʤʠ. ʇʫʪʸʤ 

ʘʥʘʣʠʟʘ ʧʨʦʰʣʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʢʦʪʦʨʳʝ ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʢʘʟʘʣʠʩʴ 

ʤʦʰʝʥʥʠʯʝʩʢʠʤʠ, ʙʘʥʢ ʚʳʷʚʣʷʝʪ ʥʝʢʦʪʦʨʳʝ ʩʪʝʨʝʦʪʠʧʳ ʪʘʢʦʛʦ 

ʤʦʰʝʥʥʠʯʝʩʪʚʘ.  

¶ ʉʝʛʤʝʥʪʘʮʠʷ ʢʣʠʝʥʪʦʚ. ʈʘʟʙʠʚʘʷ ʢʣʠʝʥʪʦʚ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʢʘʪʝʛʦʨʠʠ, ʙʘʥʢʠ ʜʝʣʘʶʪ ʩʚʦʶ ʤʘʨʢʝʪʠʥʛʦʚʫʶ ʧʦʣʠʪʠʢʫ ʙʦʣʝʝ 

ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʡ ʠ ʨʝʟʫʣʴʪʘʪʠʚʥʦʡ, ʧʨʝʜʣʘʛʘʷ ʨʘʟʣʠʯʥʳʝ 

ʚʠʜʳ ʫʩʣʫʛ ʨʘʟʥʳʤ ʛʨʫʧʧʘʤ ʢʣʠʝʥʪʦʚ.  

¶ ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʢʣʠʝʥʪʫʨʳ. Data Mining ʧʦʤʦʛʘʝʪ 

ʙʘʥʢʘʤ ʩʪʨʦʠʪʴ ʧʨʦʛʥʦʟʥʳʝ ʤʦʜʝʣʠ ʮʝʥʥʦʩʪʠ ʩʚʦʠʭ ʢʣʠʝʥʪʦʚ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʦʙʩʣʫʞʠʚʘʪʴ ʢʘʞʜʫʶ ʢʘʪʝʛʦʨʠʶ. 
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ʊʝʣʝʢʦʤʤʫʥʠʢʘʮʠʠ 

 

ɺ ʦʙʣʘʩʪʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʤʝʪʦʜʳ Data Mining ʧʦʤʦʛʘʶʪ 

ʢʦʤʧʘʥʠʷʤ ʙʦʣʝʝ ʵʥʝʨʛʠʯʥʦ ʧʨʦʜʚʠʛʘʪʴ ʩʚʦʠ ʧʨʦʛʨʘʤʤʳ ʤʘʨʢʝʪʠʥʛʘ ʠ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦʙʳ ʫʜʝʨʞʠʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʠʝʥʪʦʚ ʠ 

ʧʨʠʚʣʝʢʘʪʴ ʥʦʚʳʭ. ʉʨʝʜʠ ʪʠʧʠʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪʤʝʪʠʤ ʩʣʝʜʫʶʱʠʝ: 

¶ ɸʥʘʣʠʟ ʟʘʧʠʩʝʡ ʦ ʧʦʜʨʦʙʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʳʟʦʚʦʚ. 

ʅʘʟʥʘʯʝʥʠʝ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ - ʚʳʷʚʣʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʢʣʠʝʥʪʦʚ ʩ 

ʧʦʭʦʞʠʤʠ ʩʪʝʨʝʦʪʠʧʘʤʠ ʧʦʣʴʟʦʚʘʥʠʷ ʠʭ ʫʩʣʫʛʘʤʠ ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʥʘʙʦʨʦʚ ʮʝʥ ʠ ʫʩʣʫʛ.  

¶ ɺʳʷʚʣʝʥʠʝ ʣʦʷʣʴʥʦʩʪʠ ʢʣʠʝʥʪʦʚ. Data Mining ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʣʠʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ, ʦʜʠʥ ʨʘʟ ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʫʩʣʫʛʘʤʠ ʜʘʥʥʦʡ 

ʢʦʤʧʘʥʠʠ, ʩ ʙʦʣʴʰʦʡ ʜʦʣʝʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʩʪʘʥʫʪʩʷ ʝʡ ʚʝʨʥʳʤʠ. 

ɺ ʠʪʦʛʝ ʩʨʝʜʩʪʚʘ, ʚʳʜʝʣʷʝʤʳʝ ʥʘ ʤʘʨʢʝʪʠʥʛ, ʤʦʞʥʦ ʪʨʘʪʠʪʴ 

ʪʘʤ, ʛʜʝ ʦʪʜʘʯʘ ʙʦʣʴʰʝ ʚʩʝʛʦ. 

ʉʪʨʘʭʦʚʘʥʠʝ 

¶ ɺʳʷʚʣʝʥʠʝ ʤʦʰʝʥʥʠʯʝʩʪʚʘ. ʉʪʨʘʭʦʚʳʝ ʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʦʪʳʩʢʠʚʘʷ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʩʪʝʨʝʦʪʠʧʳ ʚ ʟʘʷʚʣʝʥʠʷʭ ʦ ʚʳʧʣʘʪʝ ʩʪʨʘʭʦʚʦʛʦ ʚʦʟʤʝʱʝʥʠʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʶʨʠʩʪʘʤʠ, ʚʨʘʯʘʤʠ 

ʠ ʟʘʷʚʠʪʝʣʷʤʠ.  

¶ ɸʥʘʣʠʟ ʨʠʩʢʘ. ʇʫʪʸʤ ʚʳʷʚʣʝʥʠʷ ʩʦʯʝʪʘʥʠʡ ʬʘʢʪʦʨʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʦʧʣʘʯʝʥʥʳʤʠ ʟʘʷʚʣʝʥʠʷʤʠ, ʩʪʨʘʭʦʚʱʠʢʠ ʤʦʛʫʪ 

ʫʤʝʥʴʰʠʪʴ ʩʚʦʠ ʧʦʪʝʨʠ ʧʦ ʦʙʷʟʘʪʝʣʴʩʪʚʘʤ.  

ʀʟʚʝʩʪʝʥ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚ ʉʐɸ ʢʨʫʧʥʘʷ ʩʪʨʘʭʦʚʘʷ ʢʦʤʧʘʥʠʷ 

ʦʙʥʘʨʫʞʠʣʘ, ʯʪʦ ʩʫʤʤʳ, ʚʳʧʣʘʯʝʥʥʳʝ ʧʦ ʟʘʷʚʣʝʥʠʷʤ ʣʶʜʝʡ, ʩʦʩʪʦʷʱʠʭ 

ʚ ʙʨʘʢʝ, ʚʜʚʦʝ ʧʨʝʚʳʰʘʶʪ ʩʫʤʤʳ ʧʦ ʟʘʷʚʣʝʥʠʷʤ ʦʜʠʥʦʢʠʭ ʣʶʜʝʡ. 

ʂʦʤʧʘʥʠʷ ʦʪʨʝʘʛʠʨʦʚʘʣʘ ʥʘ ʵʪʦ ʥʦʚʦʝ ʟʥʘʥʠʝ ʧʝʨʝʩʤʦʪʨʦʤ ʩʚʦʝʡ ʦʙʱʝʡ 

ʧʦʣʠʪʠʢʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʢʠʜʦʢ ʩʝʤʝʡʥʳʤ ʢʣʠʝʥʪʘʤ. 

 

ɼʨʫʛʠʝ ʧʨʠʣʦʞʝʥʠʷ ʚ ʙʠʟʥʝʩʝ  

 

Data Mining ʧʨʠʤʝʥʷʝʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ:  

¶ ʈʘʟʚʠʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʇʨʠ ʩʙʦʨʢʝ 

ʘʚʪʦʤʦʙʠʣʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ 

ʢʘʞʜʦʛʦ ʦʪʜʝʣʴʥʦʛʦ ʢʣʠʝʥʪʘ, ʧʦʵʪʦʤʫ ʠʤ ʥʫʞʥʳ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʧʫʣʷʨʥʦʩʪʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 
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ʟʥʘʥʠʝ ʪʦʛʦ, ʢʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʳʯʥʦ ʟʘʢʘʟʳʚʘʶʪʩʷ 

ʚʤʝʩʪʝ.  

¶ ʇʦʣʠʪʠʢʘ ʛʘʨʘʥʪʠʡ. ʇʨʦʠʟʚʦʜʠʪʝʣʷʤ ʥʫʞʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʯʠʩʣʦ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʧʦʜʘʜʫʪ ʛʘʨʘʥʪʠʡʥʳʝ ʟʘʷʚʢʠ, ʠ 

ʩʨʝʜʥʶʶ ʩʪʦʠʤʦʩʪʴ ʟʘʷʚʦʢ.  

¶ ʇʦʦʱʨʝʥʠʝ ʯʘʩʪʦ ʣʝʪʘʶʱʠʭ ʢʣʠʝʥʪʦʚ. ɸʚʠʘʢʦʤʧʘʥʠʠ ʤʦʛʫʪ 

ʦʙʥʘʨʫʞʠʪʴ ʛʨʫʧʧʫ ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʭ ʜʘʥʥʳʤʠ 

ʧʦʦʱʨʠʪʝʣʴʥʳʤʠ ʤʝʨʘʤʠ ʤʦʞʥʦ ʧʦʙʫʜʠʪʴ ʣʝʪʘʪʴ ʙʦʣʴʰʝ. 

ʅʘʧʨʠʤʝʨ, ʦʜʥʘ ʘʚʠʘʢʦʤʧʘʥʠʷ ʦʙʥʘʨʫʞʠʣʘ ʢʘʪʝʛʦʨʠʶ 

ʢʣʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʘʣʠ ʤʥʦʛʦ ʧʦʣʸʪʦʚ ʥʘ ʢʦʨʦʪʢʠʝ 

ʨʘʩʩʪʦʷʥʠʷ, ʥʝ ʥʘʢʘʧʣʠʚʘʷ ʜʦʩʪʘʪʦʯʥʦ ʤʠʣʴ ʜʣʷ ʚʩʪʫʧʣʝʥʠʷ ʚ 

ʠʭ ʢʣʫʙʳ, ʧʦʵʪʦʤʫ ʦʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʣʘ ʧʨʘʚʠʣʘ 

ʧʨʠʸʤʘ ʚ ʢʣʫʙ, ʯʪʦʙʳ ʧʦʦʱʨʷʪʴ ʯʠʩʣʦ ʧʦʣʸʪʦʚ ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʤʠʣʠ. 

ʉʧʝʮʠʘʣʴʥʳʝ ʧʨʠʣʦʞʝʥʠʷ  

 

ʄʝʜʠʮʠʥʘ  

 

ʀʟʚʝʩʪʥʦ ʤʥʦʛʦ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʤʝʜʠʮʠʥʩʢʠʭ 

ʜʠʘʛʥʦʟʦʚ. ʆʥʠ ʧʦʩʪʨʦʝʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʩʦʯʝʪʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʩʠʤʧʪʦʤʦʚ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉ ʧʦʤʦʱʴʶ ʪʘʢʠʭ ʧʨʘʚʠʣ ʫʟʥʘʶʪ ʥʝ ʪʦʣʴʢʦ, ʯʝʤ ʙʦʣʝʥ 

ʧʘʮʠʝʥʪ, ʥʦ ʠ ʢʘʢ ʥʫʞʥʦ ʝʛʦ ʣʝʯʠʪʴ. ʇʨʘʚʠʣʘ ʧʦʤʦʛʘʶʪ ʚʳʙʠʨʘʪʴ 

ʩʨʝʜʩʪʚʘ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʦʧʨʝʜʝʣʷʪʴ ʧʦʢʘʟʘʥʠʷ 

(ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ), ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʚ ʣʝʯʝʙʥʳʭ ʧʨʦʮʝʜʫʨʘʭ, 

ʩʦʟʜʘʚʘʪʴ ʫʩʣʦʚʠʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʯʝʥʠʷ, ʧʨʝʜʩʢʘʟʳʚʘʪʴ 

ʠʩʭʦʜʳ ʥʘʟʥʘʯʝʥʥʦʛʦ ʢʫʨʩʘ ʣʝʯʝʥʠʷ ʠ ʪ. ʧ. ʊʝʭʥʦʣʦʛʠʠ Data Mining 

ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʚ ʤʝʜʠʮʠʥʩʢʠʭ ʜʘʥʥʳʭ ʰʘʙʣʦʥʳ, 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʫʢʘʟʘʥʥʳʭ ʧʨʘʚʠʣ. 

 

ʄʦʣʝʢʫʣʷʨʥʘʷ ʛʝʥʝʪʠʢʘ ʠ ʛʝʥʥʘʷ ʠʥʞʝʥʝʨʠʷ 

 

ʇʦʞʘʣʫʡ, ʥʘʠʙʦʣʝʝ ʦʩʪʨʦ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʯʸʪʢʦ ʟʘʜʘʯʘ 

ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʪʦʠʪ ʚ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʛʝʥʝʪʠʢʝ ʠ ʛʝʥʥʦʡ ʠʥʞʝʥʝʨʠʠ. ɿʜʝʩʴ ʦʥʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ 

ʢʘʢ ʦʧʨʝʜʝʣʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʤʘʨʢʝʨʦʚ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʦʥʠʤʘʶʪ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʢʦʜʳ, ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʪʝ ʠʣʠ ʠʥʳʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ 

ʧʨʠʟʥʘʢʠ ʞʠʚʦʛʦ ʦʨʛʘʥʠʟʤʘ. ʊʘʢʠʝ ʢʦʜʳ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʩʦʪʥʠ, ʪʳʩʷʯʠ 

ʠ ʙʦʣʝʝ ʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ.  

ʅʘ ʨʘʟʚʠʪʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʷʶʪʩʷ ʙʦʣʴʰʠʝ 

ʩʨʝʜʩʪʚʘ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ʚʦʟʥʠʢ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʢ 
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ʧʨʠʤʝʥʝʥʠʶ ʤʝʪʦʜʦʚ Data Mining. ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʬʠʨʤ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʩʰʠʬʨʦʚʢʠ 

ʛʝʥʦʤʘ ʯʝʣʦʚʝʢʘ ʠ ʨʘʩʪʝʥʠʡ. 

 

ʇʨʠʢʣʘʜʥʘʷ ʭʠʤʠʷ  

 

ʄʝʪʦʜʳ Data Mining ʥʘʭʦʜʷʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʠʢʣʘʜʥʦʡ 

ʭʠʤʠʠ (ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʥʝʦʨʛʘʥʠʯʝʩʢʦʡ). ɿʜʝʩʴ ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʝʪ 

ʚʦʧʨʦʩ ʦ ʚʳʷʩʥʝʥʠʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʠʭ ʩʚʦʡʩʪʚʘ. ʆʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʪʘʢʘʷ 

ʟʘʜʘʯʘ ʧʨʠ ʘʥʘʣʠʟʝ ʩʣʦʞʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦʧʠʩʘʥʠʝ 

ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʝʪ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʠʭ ʩʚʷʟʝʡ.  

 

ʄʦʞʥʦ ʧʨʠʚʝʩʪʠ ʝʱʸ ʤʥʦʛʦ ʧʨʠʤʝʨʦʚ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ 

ʟʥʘʥʠʷ, ʛʜʝ ʤʝʪʦʜʳ Data Mining ʠʛʨʘʶʪ ʚʝʜʫʱʫʶ ʨʦʣʴ. ʆʩʦʙʝʥʥʦʩʪʴ 

ʵʪʠʭ ʦʙʣʘʩʪʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ. ʆʥʠ 

ʦʪʥʦʩʷʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢ ʥʘʜʢʠʙʝʨʥʝʪʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʢʦʪʦʨʦʛʦ ʥʝ ʤʦʛʫʪ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʧʠʩʘʥʳ ʥʘ ʷʟʳʢʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʠʣʠ ʠʥʳʭ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. ɼʘʥʥʳʝ ʚ ʫʢʘʟʘʥʥʳʭ ʦʙʣʘʩʪʷʭ 

ʥʝʦʜʥʦʨʦʜʥʳ, ʛʝʪʝʨʦʛʝʥʥʳ, ʥʝʩʪʘʮʠʦʥʘʨʥʳ ʠ ʯʘʩʪʦ ʦʪʣʠʯʘʶʪʩʷ 

ʚʳʩʦʢʦʡ ʨʘʟʤʝʨʥʦʩʪʴʶ. 

 

ʊʠʧʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

 

ɺʳʜʝʣʷʶʪ ʧʷʪʴ ʩʪʘʥʜʘʨʪʥʳʭ ʪʠʧʦʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʤʝʪʦʜʳ Data Mining:  

¶ ʘʩʩʦʮʠʘʮʠʷ;  

¶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ;  

¶ ʢʣʘʩʩʠʬʠʢʘʮʠʷ;  

¶ ʢʣʘʩʪʝʨʠʟʘʮʠʷ;  

¶ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ.  

ɸʩʩʦʮʠʘʮʠʷ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝʩʢʦʣʴʢʦ ʩʦʙʳʪʠʡ 

ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. ʅʘʧʨʠʤʝʨ, ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʸʥʥʦʝ ʚ 

ʩʫʧʝʨʤʘʨʢʝʪʝ, ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ, ʯʪʦ 65% ʢʫʧʠʚʰʠʭ ʯʠʧʩʳ ʙʝʨʫʪ ʪʘʢʞʝ ʠ 

ʢʦʢʘ-ʢʦʣʫ, ʘ ʧʨʠ ʥʘʣʠʯʠʠ ʩʢʠʜʢʠ ʟʘ ʪʘʢʦʡ ʢʦʤʧʣʝʢʪ, ʢʦʣʫ ʧʨʠʦʙʨʝʪʘʶʪ 

ʚ 85% ʩʣʫʯʘʝʚ. ʈʘʩʧʦʣʘʛʘʷ ʩʚʝʜʝʥʠʷʤʠ ʦ ʧʦʜʦʙʥʦʡ ʘʩʩʦʮʠʘʮʠʠ, 

ʤʝʥʝʜʞʝʨʘʤ ʣʝʛʢʦ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʜʝʡʩʪʚʝʥʥʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ 

ʩʢʠʜʢʘ. 
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ɽʩʣʠ ʩʫʱʝʩʪʚʫʝʪ ʮʝʧʦʯʢʘ ʩʚʷʟʘʥʥʳʭ ʚʦ ʚʨʝʤʝʥʠ ʩʦʙʳʪʠʡ, ʪʦ 

ʛʦʚʦʨʷʪ ʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʧʦʢʫʧʢʠ ʜʦʤʘ ʚ 

45% ʩʣʫʯʘʝʚ ʚ ʪʝʯʝʥʠʝ ʤʝʩʷʮʘ ʧʨʠʦʙʨʝʪʘʝʪʩʷ ʠ ʥʦʚʘʷ ʢʫʭʦʥʥʘʷ ʧʣʠʪʘ, ʘ 

ʚ ʧʨʝʜʝʣʘʭ ʜʚʫʭ ʥʝʜʝʣʴ 60% ʥʦʚʦʩʸʣʦʚ ʦʙʟʘʚʦʜʷʪʩʷ ʭʦʣʦʜʠʣʴʥʠʢʦʤ.  

ʉ ʧʦʤʦʱʴʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʷʚʣʷʶʪʩʷ ʧʨʠʟʥʘʢʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʛʨʫʧʧʫ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʪ ʠʣʠ ʠʥʦʡ ʦʙʲʝʢʪ. 

ʕʪʦ ʜʝʣʘʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʘʥʘʣʠʟʘ ʫʞʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʠ ʬʦʨʤʫʣʠʨʦʚʘʥʠʷ ʥʝʢʦʪʦʨʦʛʦ ʥʘʙʦʨʘ ʧʨʘʚʠʣ.  

ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʤ, ʯʪʦ ʩʘʤʠ 

ʛʨʫʧʧʳ ʟʘʨʘʥʝʝ ʥʝ ʟʘʜʘʥʳ. ʉ ʧʦʤʦʱʴʶ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʨʝʜʩʪʚʘ Data 

Mining ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʦʜʥʦʨʦʜʥʳʝ ʛʨʫʧʧʳ 

ʜʘʥʥʳʭ.  

ʆʩʥʦʚʦʡ ʜʣʷ ʚʩʝʚʦʟʤʦʞʥʳʭ ʩʠʩʪʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʣʫʞʠʪ 

ʠʩʪʦʨʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʭʨʘʥʷʱʘʷʩʷ ʚ ɹɼ ʚ ʚʠʜʝ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. 

ɽʩʣʠ ʫʜʘʸʪʩʷ ʥʘʡʪʠ ʰʘʙʣʦʥʳ, ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʶʱʠʝ ʜʠʥʘʤʠʢʫ 

ʧʦʚʝʜʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʝʩʪʴ ʚʝʨʦʷʪʥʦʩʪʴ, ʯʪʦ ʩ ʠʭ ʧʦʤʦʱʴʶ 

ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʠ ʧʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʚ ʙʫʜʫʱʝʤ. 

1.3. ʂʣʘʩʩʳ ʩʠʩʪʝʤ Data Mining  

Data Mining ʷʚʣʷʝʪʩʷ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʦʙʣʘʩʪʴʶ, 

ʚʦʟʥʠʢʰʝʡ ʠ ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʥʘ ʙʘʟʝ ʜʦʩʪʠʞʝʥʠʡ ʧʨʠʢʣʘʜʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʤʝʪʦʜʦʚ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʪʝʦʨʠʠ ʙʘʟ ʜʘʥʥʳʭ ʠ ʜʨ. ʆʪʩʶʜʘ ʦʙʠʣʠʝ ʤʝʪʦʜʦʚ ʠ 

ʘʣʛʦʨʠʪʤʦʚ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʜʝʡʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤʘʭ Data 

Mining. ʄʥʦʛʠʝ ʠʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʠʥʪʝʛʨʠʨʫʶʪ ʚ ʩʝʙʝ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʭʦʜʦʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʢʘʞʜʦʡ ʩʠʩʪʝʤʝ ʠʤʝʝʪʩʷ ʢʘʢʦʡ-

ʪʦ ʢʣʶʯʝʚʦʡ ʢʦʤʧʦʥʝʥʪ, ʥʘ ʢʦʪʦʨʳʡ ʜʝʣʘʝʪʩʷ ʛʣʘʚʥʘʷ ʩʪʘʚʢʘ. ʅʠʞʝ 

ʧʨʠʚʦʜʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ɺʳʜʝʣʝʥʥʳʤ ʢʣʘʩʩʘʤ ʜʘʸʪʩʷ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ. 

 

ʇʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ 

 

ʇʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʦʯʝʥʴ 

ʨʘʟʥʦʦʙʨʘʟʥʳ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʧʦʜʢʣʘʩʩ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʧʦʣʫʯʠʚʰʠʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ, ʥʦʩʠʪ 

ʥʘʟʚʘʥʠʝ çʪʝʭʥʠʯʝʩʢʠʡ ʘʥʘʣʠʟè. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʜʠʥʘʤʠʢʠ ʮʝʥ ʠ ʚʳʙʦʨʘ 

ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʦʨʪʬʝʣʷ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ ʜʠʥʘʤʠʢʠ ʨʳʥʢʘ. ʕʪʠ ʤʝʪʦʜʳ ʯʘʩʪʦ 

ʠʩʧʦʣʴʟʫʶʪ ʥʝʩʣʦʞʥʳʡ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ, ʥʦ ʤʘʢʩʠʤʘʣʴʥʦ 
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ʫʯʠʪʳʚʘʶʪ ʩʣʦʞʠʚʰʫʶʩʷ ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ ʩʧʝʮʠʬʠʢʫ 

(ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʷʟʳʢ, ʩʠʩʪʝʤʳ ʨʘʟʣʠʯʥʳʭ ʠʥʜʝʢʩʦʚ ʠ ʧʨ.). ʅʘ 

ʨʳʥʢʝ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʧʨʦʛʨʘʤʤ ʵʪʦʛʦ ʢʣʘʩʩʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ 

ʜʦʚʦʣʴʥʦ ʜʸʰʝʚʳ. 

 

ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʢʝʪʳ  

 

ʇʦʩʣʝʜʥʠʝ ʚʝʨʩʠʠ ʧʦʯʪʠ ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ 

ʚʢʣʶʯʘʶʪ ʥʘʨʷʜʫ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘʢʞʝ 

ʵʣʝʤʝʥʪʳ Data Mining. ʅʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʥʠʭ ʫʜʝʣʷʝʪʩʷ ʚʩʝ ʞʝ 

ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʪʦʜʠʢʘʤ ð ʢʦʨʨʝʣʷʮʠʦʥʥʦʤʫ, ʨʝʛʨʝʩʩʠʦʥʥʦʤʫ, 

ʬʘʢʪʦʨʥʦʤʫ ʘʥʘʣʠʟʫ ʠ ʜʨ.  

ʅʝʜʦʩʪʘʪʢʦʤ ʩʠʩʪʝʤ ʵʪʦʛʦ ʢʣʘʩʩʘ ʩʯʠʪʘʶʪ ʪʨʝʙʦʚʘʥʠʝ ʢ 

ʩʧʝʮʠʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʊʘʢʞʝ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʤʦʱʥʳʝ 

ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʢʝʪʳ ʷʚʣʷʶʪʩʷ ʩʣʠʰʢʦʤ 

çʪʷʞʝʣʦʚʝʩʥʳʤʠè ʜʣʷ ʤʘʩʩʦʚʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʬʠʥʘʥʩʘʭ ʠ ʙʠʟʥʝʩʝ. ʂ 

ʪʦʤʫ ʞʝ ʯʘʩʪʦ ʵʪʠ ʩʠʩʪʝʤʳ ʚʝʩʴʤʘ ʜʦʨʦʛʠ. 

ɽʩʪʴ ʝʱʸ ʙʦʣʝʝ ʩʝʨʴʸʟʥʳʡ ʧʨʠʥʮʠʧʠʘʣʴʥʳʡ ʥʝʜʦʩʪʘʪʦʢ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ Data 

Mining. ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʧʘʢʝʪʦʚ, ʦʧʠʨʘʶʪʩʷ 

ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʧʘʨʘʜʠʛʤʫ, ʚ ʢʦʪʦʨʦʡ ʛʣʘʚʥʳʤʠ ʬʠʛʫʨʘʥʪʘʤʠ 

ʩʣʫʞʘʪ ʫʩʨʝʜʥʸʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʳʙʦʨʢʠ. ɸ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʢʘʢ ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʝʘʣʴʥʳʭ ʩʣʦʞʥʳʭ 

ʞʠʟʥʝʥʥʳʭ ʬʝʥʦʤʝʥʦʚ ʯʘʩʪʦ ʷʚʣʷʶʪʩʷ ʬʠʢʪʠʚʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

 

ʅʝʡʨʦʩʝʪʝʚʳʝ ʩʠʩʪʝʤʳ 

 

ʕʪʦ ʙʦʣʴʰʦʡ ʢʣʘʩʩ ʩʠʩʪʝʤ, ʘʨʭʠʪʝʢʪʫʨʘ ʠʤʝʝʪ ʘʥʘʣʦʛʠʶ (ʢʘʢ 

ʪʝʧʝʨʴ ʠʟʚʝʩʪʥʦ, ʜʦʚʦʣʴʥʦ ʩʣʘʙʫʶ) ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʥʝʨʚʥʦʡ ʪʢʘʥʠ ʠʟ 

ʥʝʡʨʦʥʦʚ. ɺ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʘʨʭʠʪʝʢʪʫʨ, 

ʤʥʦʛʦʩʣʦʡʥʦʤ ʧʝʨʩʝʧʪʨʦʥʝ ʩ ʦʙʨʘʪʥʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʢʠ, 

ʠʤʠʪʠʨʫʝʪʩʷ ʨʘʙʦʪʘ ʥʝʡʨʦʥʦʚ ʚ ʩʦʩʪʘʚʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʝʪʠ, ʛʜʝ 

ʢʘʞʜʳʡ ʥʝʡʨʦʥ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʩʦʝʜʠʥʸʥ ʩʚʦʠʤʠ ʚʭʦʜʘʤʠ ʩ 

ʚʳʭʦʜʘʤʠ ʥʝʡʨʦʥʦʚ ʥʠʞʝʣʝʞʘʱʝʛʦ ʩʣʦʷ. ʅʘ ʥʝʡʨʦʥʳ ʩʘʤʦʛʦ ʥʠʞʥʝʛʦ 

ʩʣʦʷ ʧʦʜʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʥʫʞʥʦ 

ʧʨʠʥʠʤʘʪʴ ʢʘʢʠʝ-ʪʦ ʨʝʰʝʥʠʷ, ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʩʠʪʫʘʮʠʠ ʠ ʪ. ʜ. 

ʕʪʠ ʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʩʠʛʥʘʣʳ, ʧʝʨʝʜʘʶʱʠʝʩʷ ʚ 

ʩʣʝʜʫʶʱʠʡ ʩʣʦʡ, ʦʩʣʘʙʣʷʷʩʴ ʠʣʠ  

ʫʩʠʣʠʚʘʷʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ (ʚʝʩʦʚ), 

ʧʨʠʧʠʩʳʚʘʝʤʳʭ ʤʝʞʥʝʡʨʦʥʥʳʤ ʩʚʷʟʷʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʳʭʦʜʝ 

ʥʝʡʨʦʥʘ ʩʘʤʦʛʦ ʚʝʨʭʥʝʛʦ ʩʣʦʷ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʟʥʘʯʝʥʠʝ, 
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ʢʦʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʦʪʚʝʪ - ʨʝʘʢʮʠʷ ʚʩʝʡ ʩʝʪʠ ʥʘ ʚʚʝʜʸʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʝʪʴ ʤʦʞʥʦ ʙʳʣʦ 

ʧʨʠʤʝʥʷʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ, ʝʸ ʧʨʝʞʜʝ ʥʘʜʦ çʥʘʪʨʝʥʠʨʦʚʘʪʴè ʥʘ 

ʧʦʣʫʯʝʥʥʳʭ ʨʘʥʝʝ ʜʘʥʥʳʭ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ ʠ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʠ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ ʥʠʭ. ʊʨʝʥʠʨʦʚʢʘ ʩʦʩʪʦʠʪ ʚ ʧʦʜʙʦʨʝ 

ʚʝʩʦʚ ʤʝʞʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʘʠʙʦʣʴʰʫʶ ʙʣʠʟʦʩʪʴ 

ʦʪʚʝʪʦʚ ʩʝʪʠ ʢ ʠʟʚʝʩʪʥʳʤ ʧʨʘʚʠʣʴʥʳʤ ʦʪʚʝʪʘʤ. 

ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʥʝʡʨʦʩʝʪʝʚʦʡ ʧʘʨʘʜʠʛʤʳ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʤʝʪʴ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ. 

ɼʨʫʛʦʡ ʩʫʱʝʩʪʚʝʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʘʞʝ 

ʥʘʪʨʝʥʠʨʦʚʘʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ çʯʸʨʥʳʡ ʷʱʠʢè. 

ɿʥʘʥʠʷ, ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʢʘʢ ʚʝʩʘ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ (ʥʘʧʨʠʤʝʨ) 

ʤʝʞʥʝʡʨʦʥʥʳʭ ʩʚʷʟʝʡ, ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʜʜʘʶʪʩʷ ʘʥʘʣʠʟʫ ʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʯʝʣʦʚʝʢʦʤ. 

ʉʪʦʠʤʦʩʪʴ ʧʦʜʦʙʥʳʭ ʩʠʩʪʝʤ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. 

 

ʉʠʩʪʝʤʳ ʨʘʩʩʫʞʜʝʥʠʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʯʥʳʭ ʩʣʫʯʘʝʚ 

 

ʀʜʝʷ ʩʠʩʪʝʤ ʨʘʩʩʫʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʯʥʳʭ ʩʣʫʯʘʝʚ (case 

based reasoning, CBR) - ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʢʨʘʡʥʝ ʧʨʦʩʪʘ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʩʜʝʣʘʪʴ ʧʨʦʛʥʦʟ ʥʘ ʙʫʜʫʱʝʝ ʠʣʠ ʚʳʙʨʘʪʴ ʧʨʘʚʠʣʴʥʦʝ ʨʝʰʝʥʠʝ, ʵʪʠ 

ʩʠʩʪʝʤʳ ʥʘʭʦʜʷʪ ʚ ʧʨʦʰʣʦʤ ʙʣʠʟʢʠʝ ʘʥʘʣʦʛʠ ʥʘʣʠʯʥʦʡ ʩʠʪʫʘʮʠʠ ʠ 

ʚʳʙʠʨʘʶʪ ʪʦʪ ʞʝ ʦʪʚʝʪ, ʢʦʪʦʨʳʡ ʙʳʣ ʜʣʷ ʥʠʭ ʧʨʘʚʠʣʴʥʳʤ. ʇʦʵʪʦʤʫ 

ʵʪʦʪ ʤʝʪʦʜ ʝʱʸ ʥʘʟʳʚʘʶʪ ʤʝʪʦʜʦʤ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè (nearest 

neighbour). ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʪʘʢʞʝ ʪʝʨʤʠʥ 

memory based reasoning, ʢʦʪʦʨʳʡ ʘʢʮʝʥʪʠʨʫʝʪ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ 

ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʘʢʦʧʣʝʥʥʦʡ ʚ 

ʧʘʤʷʪʠ.  

ʉʠʩʪʝʤʳ CBR ʧʦʢʘʟʳʚʘʶʪ ʥʝʧʣʦʭʠʝ ʨʝʟʫʣʴʪʘʪʳ ʚ ʩʘʤʳʭ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯʘʭ. ɻʣʘʚʥʳʤ ʠʭ ʤʠʥʫʩʦʤ ʩʯʠʪʘʶʪ ʪʦ, ʯʪʦ ʦʥʠ 

ʚʦʦʙʱʝ ʥʝ ʩʦʟʜʘʶʪ ʢʘʢʠʭ-ʣʠʙʦ ʤʦʜʝʣʝʡ ʠʣʠ ʧʨʘʚʠʣ, ʦʙʦʙʱʘʶʱʠʭ 

ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ, - ʚ ʚʳʙʦʨʝ ʨʝʰʝʥʠʷ ʦʥʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʚʩʸʤ 

ʤʘʩʩʠʚʝ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʩʢʘʟʘʪʴ, 

ʥʘ ʦʩʥʦʚʝ ʢʘʢʠʭ ʢʦʥʢʨʝʪʥʦ ʬʘʢʪʦʨʦʚ CBR-ʩʠʩʪʝʤʳ ʩʪʨʦʷʪ ʩʚʦʠ ʦʪʚʝʪʳ.  

ɼʨʫʛʦʡ ʤʠʥʫʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʠʟʚʦʣʝ, ʢʦʪʦʨʳʡ ʜʦʧʫʩʢʘʶʪ 

ʩʠʩʪʝʤʳ CBR ʧʨʠ ʚʳʙʦʨʝ ʤʝʨʳ çʙʣʠʟʦʩʪʠè. ʆʪ ʵʪʦʡ ʤʝʨʳ ʩʘʤʳʤ 

ʨʝʰʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʙʲʸʤ ʤʥʦʞʝʩʪʚʘ ʧʨʝʮʝʜʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʥʫʞʥʦ ʭʨʘʥʠʪʴ ʚ ʧʘʤʷʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʣʠ ʧʨʦʛʥʦʟʘ. 

 

 



17 

 

ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʡ 

 

ɼʝʨʝʚʴʷ ʨʝʰʝʥʠʷ (decision trees) ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ Data Mining. ʆʥʠ ʩʦʟʜʘʶʪ 

ʠʝʨʘʨʭʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʢʣʘʩʩʠʬʠʮʠʨʫʶʱʠʭ ʧʨʘʚʠʣ ʪʠʧʘ çɽʩʣʠ... 

ʪʦ...è (if-then), ʠʤʝʶʱʫʶ ʚʠʜ ʜʝʨʝʚʘ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ, ʢ ʢʘʢʦʤʫ 

ʢʣʘʩʩʫ ʦʪʥʝʩʪʠ ʥʝʢʦʪʦʨʳʡ ʦʙʲʝʢʪ ʠʣʠ ʩʠʪʫʘʮʠʶ, ʪʨʝʙʫʝʪʩʷ ʦʪʚʝʪʠʪʴ ʥʘ 

ʚʦʧʨʦʩʳ, ʩʪʦʷʱʠʝ ʚ ʫʟʣʘʭ ʵʪʦʛʦ ʜʝʨʝʚʘ, ʥʘʯʠʥʘʷ ʩ ʝʛʦ ʢʦʨʥʷ. ɺʦʧʨʦʩʳ 

ʠʤʝʶʪ ʚʠʜ çʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ɸ ʙʦʣʴʰʝ ʭ?è. ɽʩʣʠ ʦʪʚʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧʨʘʚʦʤʫ ʫʟʣʫ ʩʣʝʜʫʶʱʝʛʦ 

ʫʨʦʚʥʷ, ʝʩʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʡ - ʢ ʣʝʚʦʤʫ ʫʟʣʫ; ʟʘʪʝʤ ʩʥʦʚʘ ʩʣʝʜʫʝʪ 

ʚʦʧʨʦʩ, ʩʚʷʟʘʥʥʳʡ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʫʟʣʦʤ.  

ʇʦʧʫʣʷʨʥʦʩʪʴ ʧʦʜʭʦʜʘ ʩʚʷʟʘʥʘ ʢʘʢ ʙʳ ʩ ʥʘʛʣʷʜʥʦʩʪʴʶ ʠ 

ʧʦʥʷʪʥʦʩʪʴʶ. ʅʦ ʜʝʨʝʚʴʷ ʨʝʰʝʥʠʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʩʧʦʩʦʙʥʳ 

ʥʘʭʦʜʠʪʴ çʣʫʯʰʠʝè (ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʝ ʠ ʪʦʯʥʳʝ) ʧʨʘʚʠʣʘ ʚ ʜʘʥʥʳʭ. ʆʥʠ 

ʨʝʘʣʠʟʫʶʪ ʥʘʠʚʥʳʡ ʧʨʠʥʮʠʧ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʧʨʠʟʥʘʢʦʚ 

ʠ çʮʝʧʣʷʶʪè ʬʘʢʪʠʯʝʩʢʠ ʦʩʢʦʣʢʠ ʥʘʩʪʦʷʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʩʦʟʜʘʚʘʷ 

ʣʠʰʴ ʠʣʣʶʟʠʶ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ. 

 

ʕʚʦʣʶʮʠʦʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ 

 

ɻʠʧʦʪʝʟʳ ʦ ʚʠʜʝ ʟʘʚʠʩʠʤʦʩʪʠ ʮʝʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ ʦʪ ʜʨʫʛʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʚ ʚʠʜʝ ʧʨʦʛʨʘʤʤ ʥʘ ʥʝʢʦʪʦʨʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʛʨʘʤʤ ʩʪʨʦʠʪʩʷ ʢʘʢ 

ʵʚʦʣʶʮʠʷ ʚ ʤʠʨʝ ʧʨʦʛʨʘʤʤ (ʵʪʠʤ ʧʦʜʭʦʜ ʥʝʤʥʦʛʦ ʧʦʭʦʞ ʥʘ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ). ʂʦʛʜʘ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪ ʧʨʦʛʨʘʤʤʫ, ʙʦʣʝʝ ʠʣʠ 

ʤʝʥʝʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʚʳʨʘʞʘʶʱʫʶ ʠʩʢʦʤʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʦʥʘ 

ʥʘʯʠʥʘʝʪ ʚʥʦʩʠʪʴ ʚ ʥʝʸ ʥʝʙʦʣʴʰʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʠ ʦʪʙʠʨʘʝʪ ʩʨʝʜʠ 

ʧʦʩʪʨʦʝʥʥʳʭ ʜʦʯʝʨʥʠʭ ʧʨʦʛʨʘʤʤ ʪʝ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʪʦʯʥʦʩʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʠʩʪʝʤʘ çʚʳʨʘʱʠʚʘʝʪè ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʣʠʥʠʡ 

ʧʨʦʛʨʘʤʤ, ʢʦʪʦʨʳʝ ʢʦʥʢʫʨʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʪʦʯʥʦʩʪʠ ʚʳʨʘʞʝʥʠʷ 

ʠʩʢʦʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʚʦʜ ʩ ʵʪʦʛʦ ʷʟʳʢʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʥʘ ʷʟʳʢ, ʧʦʥʷʪʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʶ. ʅʘʧʨʠʤʝʨ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʠ ʪʘʙʣʠʮ. 

ɼʨʫʛʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʵʚʦʣʶʮʠʦʥʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʩʚʷʟʘʥʦ 

ʩ ʧʦʠʩʢʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʮʝʣʝʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʦʪ ʦʩʪʘʣʴʥʳʭ ʚ ʬʦʨʤʝ 

ʬʫʥʢʮʠʡ ʢʘʢʦʛʦ-ʪʦ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʠʜʘ. 
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ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ  

 

ʇʝʨʚʳʡ ʰʘʛ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ - ʵʪʦ 

ʢʦʜʠʨʦʚʢʘ ʠʩʭʦʜʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʠʤʝʥʫʶʪ ʭʨʦʤʦʩʦʤʘʤʠ, ʘ ʚʝʩʴ ʥʘʙʦʨ ʪʘʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʥʘʟʳʚʘʶʪ ʧʦʧʫʣʷʮʠʝʡ ʭʨʦʤʦʩʦʤ. ɼʘʣʝʝ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʮʝʧʮʠʠ 

ʦʪʙʦʨʘ ʚʚʦʜʠʪʩʷ ʩʧʦʩʦʙ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʭʨʦʤʦʩʦʤ. 

ʇʦʧʫʣʷʮʠʷ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʮʝʜʫʨ ʨʝʧʨʦʜʫʢʮʠʠ, 

ʠʟʤʝʥʯʠʚʦʩʪʠ (ʤʫʪʘʮʠʡ), ʛʝʥʝʪʠʯʝʩʢʦʡ ʢʦʤʧʦʟʠʮʠʠ. ʕʪʠ ʧʨʦʮʝʜʫʨʳ 

ʠʤʠʪʠʨʫʶʪ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʩʨʝʜʠ ʥʠʭ: 

ʩʣʫʯʘʡʥʳʝ ʤʫʪʘʮʠʠ ʜʘʥʥʳʭ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʭʨʦʤʦʩʦʤʘʭ, ʧʝʨʝʭʦʜʳ 

(ʢʨʦʩʩʠʥʛʦʚʝʨ) ʠ ʨʝʢʦʤʙʠʥʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʨʦʜʠʪʝʣʴʩʢʠʭ ʭʨʦʤʦʩʦʤʘʭ 

(ʘʥʘʣʦʛʠʯʥʦ ʛʝʪʝʨʦʩʝʢʩʫʘʣʴʥʦʡ ʨʝʧʨʦʜʫʢʮʠʠ), ʠ ʤʠʛʨʘʮʠʠ ʛʝʥʦʚ. ɺ 

ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʮʝʜʫʨ ʥʘ ʢʘʞʜʦʡ ʩʪʘʜʠʠ ʵʚʦʣʶʮʠʠ ʧʦʣʫʯʘʶʪʩʷ 

ʧʦʧʫʣʷʮʠʠ ʩʦ ʚʩʸ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ ʠʥʜʠʚʠʜʫʫʤʘʤʠ.  

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʫʜʦʙʥʳ ʪʝʤ, ʯʪʦ ʠʭ ʣʝʛʢʦ 

ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʪʴ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʧʦʢʦʣʝʥʠʝ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʛʨʫʧʧ ʠ ʨʘʙʦʪʘʪʴ ʩ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʥʝʟʘʚʠʩʠʤʦ, ʦʙʤʝʥʠʚʘʷʩʴ ʚʨʝʤʷ ʦʪ 

ʚʨʝʤʝʥʠ ʥʝʩʢʦʣʴʢʠʤʠ ʭʨʦʤʦʩʦʤʘʤʠ.  

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠʤʝʶʪ ʨʷʜ ʥʝʜʦʩʪʘʪʢʦʚ. ʂʨʠʪʝʨʠʡ 

ʦʪʙʦʨʘ ʭʨʦʤʦʩʦʤ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʦʮʝʜʫʨʳ ʷʚʣʷʶʪʩʷ ʵʚʨʠʩʪʠʯʝʩʢʠʤʠ 

ʠ ʩʦʚʩʝʤ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʥʘʭʦʞʜʝʥʠʝ çʣʫʯʰʝʛʦè ʨʝʰʝʥʠʷ. ʂʘʢ ʠ ʚ 

ʨʝʘʣʴʥʦʡ ʞʠʟʥʠ, ʵʚʦʣʶʮʠʶ ʤʦʞʝʪ çʟʘʢʣʠʥʠʪʴè ʥʘ ʢʘʢʦʡ-ʣʠʙʦ 

ʥʝʧʨʦʜʫʢʪʠʚʥʦʡ ʚʝʪʚʠ. ʀ, ʥʘʦʙʦʨʦʪ, ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʧʨʠʤʝʨʳ, ʢʘʢ ʜʚʘ 

ʥʝʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʦʜʠʪʝʣʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʠʩʢʣʶʯʝʥʳ ʠʟ ʵʚʦʣʶʮʠʠ 

ʛʝʥʝʪʠʯʝʩʢʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʦʢʘʟʳʚʘʶʪʩʷ ʩʧʦʩʦʙʥʳʤʠ ʧʨʦʠʟʚʝʩʪʠ 

ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʪʦʤʢʘ. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʦʩʦʙʝʥʥʦ ʟʘʤʝʪʥʦ ʧʨʠ 

ʨʝʰʝʥʠʠ ʚʳʩʦʢʦʨʘʟʤʝʨʥʳʭ ʟʘʜʘʯ ʩʦ ʩʣʦʞʥʳʤʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʚʷʟʷʤʠ.  

 

ɸʣʛʦʨʠʪʤʳ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʝʨʝʙʦʨʘ 

 

ɸʣʛʦʨʠʪʤʳ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʧʝʨʝʙʦʨʘ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʚ 

ʩʝʨʝʜʠʥʝ 60-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʜʣʷ ʧʦʠʩʢʘ ʣʦʛʠʯʝʩʢʠʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚ ʜʘʥʥʳʭ. ʉ ʪʝʭ ʧʦʨ ʦʥʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʩʚʦʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʤʥʦʞʝʩʪʚʘ ʟʘʜʘʯ ʠʟ ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ 

ʦʙʣʘʩʪʝʡ.  

ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʚʳʯʠʩʣʷʶʪ ʯʘʩʪʦʪʳ ʢʦʤʙʠʥʘʮʠʡ ʧʨʦʩʪʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʚ ʧʦʜʛʨʫʧʧʘʭ ʜʘʥʥʳʭ. ʇʨʠʤʝʨʳ ʧʨʦʩʪʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ: X = ʘ; X < ʘ; X > ʘ; ʘ < X < b ʠ ʜʨ., ʛʜʝ X ï ʢʘʢʦʡ-
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ʣʠʙʦ ʧʘʨʘʤʝʪʨ, ʘ ʠ b - ʢʦʥʩʪʘʥʪʳ. ʆʛʨʘʥʠʯʝʥʠʝʤ ʩʣʫʞʠʪ ʜʣʠʥʘ 

ʢʦʤʙʠʥʘʮʠʠ ʧʨʦʩʪʳʭ ʣʦʛʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʚʳʯʠʩʣʝʥʥʳʭ ʯʘʩʪʦʪ ʜʝʣʘʝʪʩʷ ʟʘʢʣʶʯʝʥʠʝ 

ʦ ʧʦʣʝʟʥʦʩʪʠ ʪʦʡ ʠʣʠ ʠʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʘʩʩʦʮʠʘʮʠʠ ʚ 

ʜʘʥʥʳʭ, ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʪ. ʧ. 

1.4. ʆʙʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʀɸɼ 

ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʤʝʥʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʷʝʪ ʣʠʰʴ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʫʶ ʠ ʧʨʠʥʦʩʷʱʫʶ ʫʩʧʝʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʭʝʤʫ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʸʪ ʥʝʙʦʣʴʰʠʭ 

ʠ ʧʦʩʪʝʧʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ, ʘ ʥʝ ʨʝʚʦʣʶʮʠʦʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʧʦʩʦʙʥʦ 

ʧʨʠʚʦʜʠʪʴ ʠ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʝʨʝʤʝʥʘʤ. ʅʝʙʦʣʴʰʠʝ ʜʦʩʪʠʞʝʥʠʷ, 

ʥʘʢʘʧʣʠʚʘʷʩʴ ʚ ʪʝʯʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʤʦʛʫʪ ʚʳʣʠʪʴʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʪʨʳʚ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʠʥʦʛʜʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʝ ʬʘʢʪʳ, ʨʘʜʠʢʘʣʴʥʦ ʤʝʥʷʶʱʠʝ ʠʟʚʝʩʪʥʳʝ 

ʚʟʛʣʷʜʳ. 

 

ʅʠ ʦʜʥʘ ʤʝʪʦʜʠʢʘ ʘʥʘʣʠʟʘ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʟʥʘʥʠʝ ʩʧʝʮʠʘʣʠʩʪʘ 

ʚ ʩʚʦʝʡ ʦʙʣʘʩʪʠ. ʅʘʧʨʦʪʠʚ, ʚʥʝʜʨʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʜʝʣʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʦʧʳʪ ʝʱʸ ʙʦʣʝʝ ʚʘʞʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʯʝʤ ʨʘʥʴʰʝ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʦʧʳʪʥʳʤ ʩʦʪʨʫʜʥʠʢʘʤ 

ʜʦʩʪʘʪʦʯʥʦ ʦʩʚʦʠʪʴ ʦʜʥʫ-ʜʚʝ ʥʦʚʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʠʢʠ, ʯʪʦʙʳ 

ʦʩʪʘʪʴʩʷ ʥʘ ʫʨʦʚʥʝ ʪʨʝʙʦʚʘʥʠʡ ʜʥʷ ʠ ʧʨʦʜʦʣʞʠʪʴ ʚʥʦʩʠʪʴ ʩʚʦʡ ʚʢʣʘʜ ʚ 

ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʚʦʝʛʦ ʜʝʣʘ, ʦʪ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʥʝ 

ʚʣʘʜʝʶʱʠʭ ʥʠʯʝʤ, ʢʨʦʤʝ ʪʝʭʥʠʢʠ ʘʥʘʣʠʟʘ, ʥʝʪ ʘʙʩʦʣʶʪʥʦ ʥʠʢʘʢʦʡ 

ʧʦʣʴʟʳ. 

ʏʝʤ ʤʝʥʴʰʝ ʠʤʝʝʪ ʟʥʘʥʠʡ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʮʠʘʣʠʩʪ ʧʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ, ʪʝʤ ʙʦʣʝʝ ʦʥ ʥʫʞʜʘʝʪʩʷ ʚ ʪʝʩʥʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʣʶʜʴʤʠ, ʢʦʪʦʨʳʝ ʪʘʢʠʤʠ ʟʥʘʥʠʷʤʠ ʦʙʣʘʜʘʶʪ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʥʝʜʦʩʪʘʪʦʢ ʥʘʚʳʢʦʚ ʠ ʦʧʳʪʘ ʚ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠ ʧʨʠʤʝʥʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʨʝʜʩʪʚ ʫ ʵʢʩʧʝʨʪʦʚ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʧʦʜʜʝʨʞʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ.  

ʅʘʧʨʠʤʝʨ, ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʦʚʳʰʝʥʠʷ ʜʦʭʦʜʥʦʩʪʠ ʚʣʦʞʝʥʠʡ ʩʚʦʝʛʦ ʢʣʠʝʥʪʘ, ʵʢʩʧʝʨʪ-ʬʠʥʘʥʩʠʩʪ 

ʦʙʨʘʱʘʝʪʩʷ ʢ ʩʧʝʮʠʘʣʠʩʪʫ ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʘʥʘʣʠʟʫ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʡ ʠ ʩʣʦʞʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʠʥʬʦʨʤʘʮʠʶ 

ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʨʫʛʠʭ ʢʣʠʝʥʪʦʚ. ʇʫʩʪʴ ʵʪʦʪ ʩʧʝʮʠʘʣʠʩʪ ʚʳʷʚʣʷʝʪ 
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ʦʧʨʝʜʝʣʸʥʥʫʶ ʩʚʷʟʴ ʥʝʢʦʪʦʨʳʭ ʧʝʨʝʤʝʥʥʳʭ ʩ ʧʨʠʙʳʣʴʥʦʩʪʴʶ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ. ʅʦ ʪʦʣʴʢʦ ʬʠʥʘʥʩʠʩʪ ʩʧʦʩʦʙʝʥ ʩʢʘʟʘʪʴ, ʚ ʢʘʢʠʭ 

ʧʨʝʜʝʣʘʭ ʜʦʧʫʩʢʘʝʪʩʷ ʟʘʢʦʥʦʤ ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ ʧʝʨʝʤʝʥʥʳʭ. 

 

ʄʥʦʛʠʝ ʩʨʝʜʩʪʚʘ ʀɸɼ ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʷʚʣʷʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʜʘʥʥʳʭ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʘʚʠʪʴ ʠʤ 

ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʦʜʘʪʴ ʥʘ ʚʭʦʜ ʩʧʠʩʦʢ 

ʘʜʨʝʩʦʚ ʢʣʠʝʥʪʦʚ ʠ ʧʦʧʳʪʘʪʴʩʷ ʧʦʣʫʯʠʪʴ ʥʘ ʚʳʭʦʜʝ ʥʘʙʦʨ çʧʨʦʬʠʣʝʡè 

ʧʦʢʫʧʘʪʝʣʝʡ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʣʦ ʙʳ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʘʜʨʝʩʥʦʡ ʨʝʢʣʘʤʳ, ʦʩʦʙʝʥʥʦ ʥʘ ʤʥʦʛʦʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʝ 

ʩʪʦʠʪ. ɺ ʧʦʩʪʘʥʦʚʢʝ ʮʝʣʝʡ ʚʘʞʥʘ ʢʦʥʢʨʝʪʥʦʩʪʴ. ɹʝʟ ʪʘʢʦʡ ʢʦʥʢʨʝʪʥʦʩʪʠ 

ʠʥʬʦʨʤʘʮʠʷ ʙʳʚʘʝʪ ʧʝʨʝʛʨʫʞʝʥʘ ʤʝʣʢʠʤʠ, ʥʝʥʫʞʥʳʤʠ, ʦʪʚʣʝʢʘʶʱʠʤʠ 

ʠ ʜʘʞʝ ʚʨʝʜʥʳʤʠ ʜʝʪʘʣʷʤʠ. 

 

ʇʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʧʨʦʮʝʩʩ - ʦʪ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʢʣʠʝʥʪʦʚ - ʤʦʞʥʦ ʠʟʫʯʠʪʴ, ʧʦʥʷʪʴ ʠ 

ʫʣʫʯʰʠʪʴ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʪʘʢʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʙʣʘʩʪʠ: ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ, ʢʘʜʨʦʚʘʷ ʨʘʙʦʪʘ, ʤʝʥʝʜʞʤʝʥʪ ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʱʝʧʠʪʘ, 

ʤʝʜʠʮʠʥʘ, ʩʦʮʠʦʣʦʛʠʷ, ʛʝʦʣʦʛʠʷ ʠ ʜʨ.  

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʪʘʥʝʪ ʧʦʣʝʟʝʥ ʚʝʟʜʝ, ʛʜʝ 

ʩʦʙʨʘʥʳ ʜʘʥʥʳʝ. ʂʦʥʝʯʥʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʨʘʩʯʸʪ ʦʢʫʧʘʝʤʦʩʪʠ 

ʤʦʞʝʪ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʠʛʨʘ ʥʝ ʩʪʦʠʪ ʩʚʝʯ. 

 

ɺʩʝ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʷʚʣʷʶʪʩʷ ʣʦʛʠʯʝʩʢʠʤ ʨʘʟʚʠʪʠʝʤ ʠ 

ʦʙʦʙʱʝʥʠʝʤ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ, ʠʟʚʝʩʪʥʳʭ ʫʞʝ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʝʩʷʪʠʣʝʪʠʡ. ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ - ʩʧʝʮʠʘʣʴʥʳʡ ʩʣʫʯʘʡ ʛʨʘʜʠʝʥʪʥʳʭ 

ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʰʘʶʱʠʭ ʬʫʥʢʮʠʡ - ʙʳʣʠ 

ʧʨʝʜʣʦʞʝʥʳ ʌ. ʈʦʟʝʥʙʣʘʪʪʦʤ ʚ 40-ʭ ʛʦʜʘʭ. ɻʨʫʧʧʘ ʤʝʪʦʜʦʚ CART 

(classification and regression trees - ʜʝʨʝʚʴʝʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ ʨʝʛʨʝʩʩʠʠ) 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʚ 60-ʭ. 

ʄʝʪʦʜ k-ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ, ʩʧʝʮʠʘʣʴʥʳʡ ʩʧʦʩʦʙ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʮʝʥʠʚʘʥʠʷ ʧʣʦʪʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥ ɽ. ʌʠʢʩʦʤ ʠ ɼʞ. 

ʍʦʜʞʝʩʦʤ ʚ 1951-52 ʛʦʜʘʭ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʤʝʜʠʮʠʥʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ.  

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʘʙʦʨʦʤ ʦʧʨʝʜʝʣʷʶʱʠʭ 

ʧʝʨʝʤʝʥʥʳʭ ʠ ʨʝʟʫʣʴʪʘʪʦʤ.  

ʅʦʚʠʟʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʘʩʰʠʨʝʥʠʠ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʦʝ ʩʪʘʣʦ 
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ʚʦʟʤʦʞʥʦ ʙʣʘʛʦʜʘʨʷ ʚʦʟʨʦʩʰʝʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʘʥʥʳʭ ʠ ʫʜʝʰʝʚʣʝʥʠʶ 

ʚʳʯʠʩʣʝʥʠʡ.  

ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʩʣʘʙʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʜʝʣʦʚʳʤ ʤʠʨʦʤ ʠ 

ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʢʦʪʦʨʳʭ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʜʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʧʨʦʛʨʘʤʤʥʳʭ ʨʝʘʣʠʟʘʮʠʡ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʠʢ ʩ 

ʜʨʫʞʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʅʘʙʣʶʜʘʶʱʠʡʩʷ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʩʪ ʠʥʪʝʨʝʩʘ ʢ ʩʨʝʜʩʪʚʘʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʦʙʲʷʩʥʷʝʪʩʷ ʦʪʯʘʩʪʠ ʠʤʝʥʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʠʥʪʝʨʬʝʡʩʘ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʠʭ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʢʣʘʜʥʳʤʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʦʱʥʳʭ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʰʘʛ ʚʧʝʨʸʜ, ʦʜʥʘʢʦ ʥʝ ʪʝʨʷʶʪ ʩʚʦʝʡ ʮʝʥʥʦʩʪʠ ʠ ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʨʘʥʝʝ 

ʩʨʝʜʩʪʚʘ. ʈʘʟʥʦʦʙʨʘʟʥʳʝ ʨʝʛʨʝʩʩʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʜʠʩʢʨʠʤʠʥʘʥʪʥʳʡ 

ʘʥʘʣʠʟ ʠ ʜʘʞʝ ʧʨʦʩʪʝʡʰʠʝ ʛʨʘʬʠʢʠ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʩʢʨʳʪʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʥʠʢʘʢʦʡ ʦʜʠʥ ʦʪʜʝʣʴʥʦ ʚʟʷʪʳʡ ʤʝʪʦʜ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʝʰʝʥʠʷ ʚʩʝʭ ʠʣʠ ʭʦʪʷ ʙʳ ʜʘʞʝ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʜʘʯ. ʏʪʦʙʳ 

ʧʨʝʫʩʧʝʪʴ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤ ʘʥʘʣʠʟʝ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʘʩʪʠʩʴ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʠʤ ʥʘʙʦʨʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʘʢ ʩʪʘʨʳʭ, ʪʘʢ ʠ ʥʦʚʳʭ.  

 

ɸʣʛʦʨʠʪʤʳ ʜʣʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʛʫʪ ʙʳʪʴ 

ʩʣʦʞʥʳʤʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ, ʙʣʘʛʦʜʘʨʷ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʩʪʠʣʦʩʴ. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦ ʥʝ 

ʪʨʝʙʫʝʪʩʷ ʦʙʨʘʱʘʪʴʩʷ ʢ ʪʘʢʠʤ ʩʣʦʞʥʳʤ ʘʣʛʦʨʠʪʤʘʤ, ʘ ʜʦʩʪʘʪʦʯʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʪʘʙʣʠʯʥʳʭ ʠ ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʉʚʦʝʡ ʩʣʦʞʥʦʩʪʴʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʙʷʟʘʥ ʪʝʤ ʞʝ 

ʩʘʤʳʤ ʪʨʫʜʥʦʩʪʷʤ ʩ ʦʨʛʘʥʠʟʘʮʠʝʡ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʣʶʙʳʭ ʤʝʪʦʜʠʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʕʪʦ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʘʙʦʪʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ 

ʜʘʥʥʳʭ, ʪʘʢʠʝ ʢʘʢ ʦʪʙʦʨ  

ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʩʯʸʪ ʠ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʠʭ ʢʦʜʠʨʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʘ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʷ ʦ ʧʫʪʷʭ ʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

 

ʅʝʢʦʪʦʨʳʝ ʠʟ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢ ʦʯʝʥʴ ʙʦʣʴʰʠʤ ʥʘʙʦʨʘʤ 

ʜʘʥʥʳʭ, ʘ ʤʥʦʛʠʝ ʠʩʧʦʣʴʟʫʶʱʠʝ ʠʭ ʧʨʠʣʦʞʝʥʠʷ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʢʨʫʧʥʳʭ ʤʘʩʩʠʚʦʚ ʠʥʬʦʨʤʘʮʠʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʣʝʟʥʳʝ 

ʩʚʝʜʝʥʠʷ ʤʦʞʥʦ ʠʟʚʣʝʢʘʪʴ ʠ ʠʟ ʥʘʙʦʨʦʚ ʜʘʥʥʳʭ ʩʨʝʜʥʠʭ ʠʣʠ ʤʘʣʳʭ 

ʨʘʟʤʝʨʦʚ. ɺʦʦʙʱʝ, ʧʨʦʙʣʝʤʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʙʲʸʤʘ 
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ʜʘʥʥʳʭ ʠ ʧʦ ʩʝʡ ʜʝʥʴ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʦʡ. ʆʥʘ ʨʝʰʘʝʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ 

ʢʘʞʜʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʫʯʘʷ. 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʧʨʠʥʦʩʷʪ ʧʦʣʴʟʫ, ʪʦʣʴʢʦ ʝʩʣʠ ʩʦʜʝʨʞʘʪ 

ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʠʣʠ ʮʝʣʷʭ. ɺ ʠʥʳʭ 

ʩʣʫʯʘʷʭ ʠʭ ʧʨʠʚʣʝʯʝʥʠʝ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʙʝʩʧʦʣʝʟʥʳʤ, ʥʦ ʠ 

ʚʨʝʜʥʳʤ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʚ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʦʜʠʥ ʠʟ 

ʚʘʞʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ ʥʝʪ ʜʨʫʛʠʭ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤ ʠʣʠ ʥʝ 

ʦʪʨʘʞʝʥʳ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʪʘʢʠʤʠ ʵʣʝʤʝʥʪʘʤʠ. ɺʚʝʜʝʥʠʝ ʚ ʧʨʦʮʝʩʩ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʤʘʣʫʶ ʯʘʩʪʴ ʚʩʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʩʥʠʞʝʥʠʶ ʮʝʥʥʦʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʰʝʥʠʡ, çʟʘʰʫʤʣʷʪʴè 

ʠʥʬʦʨʤʘʮʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʨʝʜʩʪʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʥʠʞʘʝʪʩʷ ʚ ʩʣʫʯʘʝ ʫʯʸʪʘ ʠʨʨʝʣʝʚʘʥʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠʣʠ ʜʫʙʣʠʨʫʶʱʠʭ ʜʨʫʛ ʜʨʫʛʘ ʠʟʤʝʨʝʥʠʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ 

ʚʝʣʠʯʠʥʳ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ, ʝʩʣʠ 

ʚʢʣʶʯʠʪʴ ʚ ʯʠʩʣʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʠʟʥʘʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʚʦʟʨʘʩʪ, 

ʠ ʜʘʪʫ ʨʦʞʜʝʥʠʷ, ʩʨʝʜʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʥʘʨʫʞʠʪ 

ʨʘʚʥʫʶ ʨʝʣʝʚʘʥʪʥʦʩʪʴ ʦʙʦʠʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʥʠʟʠʪ ʠʭ ʚʝʩ.  

 

ʎʝʣʴʶ ʙʦʣʴʰʠʥʩʪʚʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʡ ʤʝʪʦʜʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʙʦʨʦʢ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʟʘʪʨʘʯʝʥʥʳʤ ʫʩʠʣʠʷʤ.  

ʃʶʙʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʫʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʫʶ ʚʳʙʦʨʢʫ ʠʟ 

ʙʦʣʝʝ ʤʦʱʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʀʥʦʛʜʘ ʧʨʦʩʪʦ ʥʝ ʙʳʚʘʝʪ ʠʥʦʛʦ ʚʳʭʦʜʘ, 

ʢʘʢ ʪʦʣʴʢʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʚʳʙʦʨʢʝ. ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʙʦʨ ʧʦʣʥʳʭ 

ʜʘʥʥʳʭ ʦʢʘʟʳʚʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳʤ.  

ʅʦ ʵʪʦ ʥʠ ʚ ʢʦʝʡ ʤʝʨʝ ʥʝ ʩʥʠʞʘʝʪ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʛʨʘʤʦʪʥʦ 

ʧʨʦʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʘʷ, ʥʦ ʧʨʘʚʠʣʴʥʦ ʩʦʩʪʘʚʣʝʥʥʘʷ ʩʣʫʯʘʡʥʘʷ ʚʳʙʦʨʢʘ ʤʦʞʝʪ ʜʘʪʴ 

ʚʝʣʠʢʦʣʝʧʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʚʳʙʦʨʘʭ ʧʨʝʟʠʜʝʥʪʘ ʉʐɸ ʧʨʠʥʠʤʘʶʪ 

ʫʯʘʩʪʠʝ ʙʦʣʝʝ 60 ʤʣʥ ʛʨʘʞʜʘʥ, ʠʤʝʶʱʠʭ ʧʨʘʚʦ ʛʦʣʦʩʘ, ʥʦ ʧʦʩʣʝʜʥʠʡ 

ʧʨʝʜʚʳʙʦʨʥʳʡ ʦʧʨʦʩ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʜʚʝ ʪʳʩʷʯʥʳʭ ʧʨʦʮʝʥʪʘ ʵʪʦʛʦ 

ʯʠʩʣʘ ʛʦʣʦʩʫʶʱʠʭ, ʨʝʜʢʦ ʜʘʸʪ ʦʰʠʙʢʫ ʧʨʦʛʥʦʟʘ ʙʦʣʝʝ 2%. ɼʘʞʝ 

ʨʘʩʧʦʣʘʛʘʷ ʙʘʟʦʡ ʜʘʥʥʳʭ ʦʙʦ ʚʩʝʭ 60 ʤʣʥ ʛʨʘʞʜʘʥ ʩ ʩʦʪʥʷʤʠ ʠʟʤʝʨʝʥʠʡ 

ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʥʠʭ, ʧʦʣʫʯʠʪʴ ʣʫʯʰʫʶ ʤʦʜʝʣʴ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʠʩʭʦʜʘ 

ʚʳʙʦʨʦʚ ʙʳʣʦ ʙʳ ʚʨʷʜ ʣʠ ʚʦʟʤʦʞʥʦ. 

ʀ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʡ ɹɼ 

ʚʧʦʣʥʝ ʨʝʘʣʴʥʦ, ʯʘʩʪʦ ʙʳʚʘʝʪ ʙʦʣʴʰʝ ʧʦʣʴʟʳ ʦʪ ʘʥʘʣʠʟʘ ʥʝʩʢʦʣʴʢʠʭ 

ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʳʙʦʨʢʘʭ. 
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ʅʘʟʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʤʦʞʝʪ ʝʱʸ 

ʥʝ ʨʘʟ ʠʟʤʝʥʠʪʴʩʷ, ʥʦ ʦʥʠ ʩʘʤʠ ʥʘʚʩʝʛʜʘ ʦʩʪʘʥʫʪʩʷ ʚ ʯʠʩʣʝ ʚʘʞʥʝʡʰʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ɺʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ - 

ʦʯʝʨʝʜʥʦʡ ʵʪʘʧ ʧʨʦʮʝʩʩʘ, ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʩ ʥʘʯʘʣʘ XX ʚʝʢʘ. ɹʫʨʥʳʡ 

ʨʦʩʪ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʧʦʷʚʣʝʥʠʝʤ ʜʝʰʸʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʤʝʪʦʜʦʚ ʩʙʦʨʘ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ 

ʜʘʥʥʳʭ ʣʦʛʠʯʥʦ ʚʳʚʝʣʠ ʥʘʩ ʥʘ ʵʪʦʪ ʵʪʘʧ.  

ʀʛʥʦʨʠʨʦʚʘʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʥʝʚʦʟʤʦʞʥʦ. 

ʇʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʥʝʛʦ ʤʝʪʦʜʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳ, ʘ ʧʨʝʠʤʫʱʝʩʪʚʘ, 

ʦʪʢʨʳʚʘʝʤʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ, - ʦʛʨʦʤʥʳ. 

ʇʨʝʜʧʨʠʷʪʠʷ, ʨʫʢʦʚʦʜʩʪʚʫʶʱʠʝʩʷ ʚ ʩʚʦʠʭ ʜʝʡʩʪʚʠʷʭ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

çʤʠʬʦʣʦʛʠʝʡè, ʦʢʘʞʫʪʩʷ ʚ ʩʝʨʴʸʟʥʦʤ ʧʨʦʠʛʨʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʪʦʯʥʦ ʧʨʦʩʯʠʪʘʥʥʳʡ ʨʘʮʠʦʥʘʣʴʥʳʡ 

ʧʦʜʭʦʜ, ʦʧʠʨʘʶʱʠʡʩʷ ʥʘ ʨʝʘʣʴʥʳʝ ʬʘʢʪʳ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʂʘʢʠʝ ʩʠʥʦʥʠʤʳ ʀɸɼ ʚʳ ʟʥʘʝʪʝ? 

2. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʦʙʨʘʙʦʪʢʝ çʩʳʨʳʭè ʜʘʥʥʳʭ? 

3. ʈʘʩʰʠʬʨʫʡʪʝ ʘʙʙʨʝʚʠʘʪʫʨʫ OLAP? 

4. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩʨʝʜʩʪʚʘʤʠ OLAP ʠ 

ʀɸɼ. 

5. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʠ ʀɸɼ. 

6. ʂʨʘʪʢʦ ʦʧʝʰʠʪʝ ʩʬʝʨʳ ʧʨʠʤʝʥʝʥʠʷ ʀɸɼ. 

7. ʂʘʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʦʛʫʪ ʚʳʷʚʣʷʪʴ ʤʝʪʦʜʳ ʀɸɼ? ɼʘʡʪʝ ʠʭ 
ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

8. ʂʘʢʠʝ ʢʣʘʩʩʳ ʩʠʩʪʝʤ ʀɸɼ ʚʳ ʟʥʘʝʪʝ? ɼʘʡʪʝ ʠʭ ʢʨʘʪʢʫʶ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

9. ʈʘʩʩʢʘʞʠʪʝ ʦʙ ʦʙʱʠʭ ʦʩʦʙʝʥʥʦʩʪʷʭ ʀɸɼ 
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ɻʣʘʚʘ 2. ʆʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ 

2.1. ʕʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʇʝʨʚʳʝ ʩʣʫʯʘʠ ʧʨʠʤʝʥʝʥʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʥʘʭʦʜʷʪ ʚ 

ʦʙʨʘʟʮʘʭ, ʚʦʟʨʘʩʪ ʢʦʪʦʨʳʭ ʙʦʣʝʝ 1 ʤʣʨʜ. ʣʝʪ. ʂʦʥʝʯʥʦ ʞʝ, ʨʝʯʴ ʠʜʸʪ ʦ 

ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ, ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʨʘʟʤʥʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʠ 

ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʜʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʛʣʦʙʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ.  

ʇʝʨʚʦʡ ʣʘʩʪʦʯʢʦʡ, ʧʦʩʣʫʞʠʚʰʝʡ ʧʨʝʜʚʝʩʪʥʠʮʝʡ ʧʨʠʤʝʥʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, 

ʷʚʠʣʘʩʴ ʨʘʙʦʪʘ ʏʘʨʣʴʟʘ ɼʘʨʚʠʥʘ çʇʨʦʠʩʭʦʞʜʝʥʠʝ ʚʠʜʦʚè, ʥʘʧʠʩʘʥʥʘʷ ʚ 

1859 ʛʦʜʫ. ʀʤʝʥʥʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʯʸʪʢʦ ʦʙʦʟʥʘʯʝʥʳ ʪʨʠ ʩʪʦʣʧʘ, ʥʘ 

ʢʦʪʦʨʳʭ ʟʠʞʜʷʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, - 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʦʪʙʦʨ. ʆʜʥʘʢʦ, ʝʩʣʠ ʦʪʙʦʨ - ʧʨʦʮʝʩʩ 

ʦʪʙʨʘʢʦʚʢʠ ʥʝʞʠʟʥʝʩʪʦʡʢʠʭ ʚʠʜʦʚ, ʚ ʦʙʱʝʤ-ʪʦ ʙʳʣ ʧʦʥʷʪʝʥ, ʪʦ 

ʤʝʭʘʥʠʟʤ, ʢʦʪʦʨʳʡ ʦʪʚʝʯʘʣ ʟʘ ʩʦʭʨʘʥʝʥʠʝ ʚ ʧʦʪʦʤʢʘʭ ʯʝʨʪ ʧʨʝʜʢʦʚ ʠ 

ʦʙʝʩʧʝʯʠʚʘʣ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʨʠʩʧʦʩʦʙʣʝʥʠʶ ʧʦʜ ʥʦʚʳʝ ʫʩʣʦʚʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʪʘʣ ʧʦʥʷʪʝʥ ʛʦʨʘʟʜʦ ʧʦʟʜʥʝʝ - ʚ 1944 ʛʦʜʫ ʆ. 

ʕʡʚʝʨʠ, ʂ. ʄʘʢʣʝʦʜ ʠ ʄ. ʄʘʢʢʘʨʪʠ ʦʧʫʙʣʠʢʦʚʘʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʢʘʟʳʚʘʚʰʠʭ, ʯʪʦ ʟʘ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʦʪʚʝʪʩʪʚʝʥʥʘ çʢʠʩʣʦʪʘ ʜʝʟʦʢʩʠʨʠʙʦʟʥʦʛʦ ʪʠʧʘè. ʆʜʥʘʢʦ ʦ ʪʦʤ, ʢʘʢ 

ʨʘʙʦʪʘʝʪ ɼʅʂ, ʚʝʩʴ ʤʠʨ ʫʟʥʘʣ ʝʱʸ ʧʦʟʜʥʝʝ - 27 ʘʧʨʝʣʷ 1953 ʛʦʜʘ ʚ 

ʥʦʤʝʨʝ ʞʫʨʥʘʣʘ çNatureè ʚʳʰʣʘ ʩʪʘʪʴʷ ʋʦʪʩʦʥʘ ʠ ʂʨʠʢʘ, ʚʧʝʨʚʳʝ 

ʧʨʝʜʣʦʞʠʚʰʠʭ ʤʦʜʝʣʴ ʜʚʫʭʮʝʧʦʯʝʯʥʦʡ ʩʧʠʨʘʣʠ ɼʅʂ. 

ʈʘʩʢʨʳʪʠʝ ʤʝʭʘʥʠʟʤʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʩʦʟʜʘʥʠʝ ʠ ʨʘʙʦʪʫ ʪʘʢʠʭ 

ʩʣʦʞʥʳʭ ʩʠʩʪʝʤ, ʢʘʢ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ, ʢʦʥʝʯʥʦ ʞʝ ʚʜʦʭʥʦʚʠʣʦ ʤʥʦʛʠʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʦʤʦʱʠ 

ʢʦʤʧʴʶʪʝʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʨʠ ʚʩʝʡ ʨʘʟʥʠʮʝ ʚ ʧʦʜʭʦʜʘʭ ʢʘʞʜʘʷ ʠʟ 

çʰʢʦʣè, ʚʟʷʚ ʟʘ ʦʩʥʦʚʫ ʨʷʜ ʧʨʠʥʮʠʧʦʚ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʧʨʠʨʦʜʝ, 

ʫʧʨʦʩʪʠʣʘ ʠʭ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦʙʳ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ 

ʢʦʤʧʴʶʪʝʨʝ.  

ʀʟ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʚʦʣʶʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʤʦʞʥʦ 

ʦʪʤʝʪʠʪʴ ʠʭ ʥʝʢʦʪʦʨʫʶ ʩʣʦʞʥʦʩʪʴ ʚ ʧʣʘʥʝ ʥʘʩʪʨʦʡʢʠ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ (ʚʳʨʦʞʜʝʥʠʝ ʣʠʙʦ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʨʝʰʝʥʠʷ). ʇʦʵʪʦʤʫ, 

ʵʢʩʧʝʨʠʤʝʥʪʠʨʫʷ ʩ ʥʠʤʠ ʠ ʧʦʣʫʯʠʚ ʥʝ ʦʯʝʥʴ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ, 

ʧʦʧʨʦʙʫʡʪʝ ʥʝ ʦʙʲʷʚʣʷʪʴ ʩʨʘʟʫ ʘʣʛʦʨʠʪʤ ʥʝʧʦʜʭʦʜʷʱʠʤ, ʘ ʧʦʧʳʪʘʪʴʩʷ 

ʦʧʨʦʙʦʚʘʪʴ ʝʛʦ ʧʨʠ ʜʨʫʛʠʭ ʥʘʩʪʨʦʡʢʘʭ. ɼʘʥʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʩʣʝʜʫʝʪ ʠʟ 

ʦʩʥʦʚʥʦʡ ʵʚʨʠʩʪʠʢʠ - ʤʦʞʥʦ çʫʥʠʯʪʦʞʠʪʴè ʧʨʝʜʢʘ ʩʘʤʦʛʦ ʣʫʯʰʝʛʦ 

ʨʝʰʝʥʠʷ, ʝʩʣʠ ʩʜʝʣʘʪʴ ʩʝʣʝʢʮʠʶ ʩʣʠʰʢʦʤ çʞʸʩʪʢʦʡè (ʥʝ ʟʨʷ ʚʝʜʴ 
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ʙʠʦʣʦʛʘʤ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʝʩʣʠ ʦʩʪʘʣʦʩʴ ʤʝʥʴʰʝ ʜʝʩʷʪʢʘ ʦʩʦʙʝʡ 

ʠʩʯʝʟʘʶʱʝʛʦ ʚʠʜʘ, ʪʦ ʵʪʦʪ ʚʠʜ ʩʘʤ ʧʦ ʩʝʙʝ ʠʩʯʝʟʥʝʪ ʠʟ-ʟʘ ʚʳʨʦʞʜʝʥʠʷ). 

2.2. ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤ r 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ (ɻɸ) ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʠʟʚʝʩʪʥʳʤ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʵʚʦʣʶʮʠʦʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. ɻɸ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʦʜʝʣʴ ʨʘʟʤʥʦʞʝʥʠʷ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ.  

ɼʣʷ ʥʘʯʘʣʘ ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʦʪ ʤʥʦʛʠʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʫ ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʛʣʦʙʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ ʠʣʠ 

ʤʠʥʠʤʫʤ: ),,,,( 321 Nxxxxf 2 . 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʨʘʙʦʪʘʣ ɻɸ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʥʝʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ ʚʠʜʝ ʭʨʦʤʦʩʦʤ - ʮʝʧʦʯʝʢ ʩʠʤʚʦʣʦʚ, ʩ 

ʢʦʪʦʨʳʤʠ ʠ ʨʘʙʦʪʘʝʪ ɻɸ.  

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʝʨʝʤʝʥʥʳʝ ʚ ʮʝʧʦʯʢʠ ʙʠʪ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʜʝʨʞʘʪʴ ʚʩʶ ʥʝʦʙʭʦʜʠʤʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʡ ʩʦʟʜʘʚʘʝʤʦʡ ʦʩʦʙʠ.   ʀʤʝʝʪʩʷ ʜʚʘ ʚʘʨʠʘʥʪʘ 

ʢʦʜʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ:  

¶ ʚ ʜʚʦʠʯʥʦʤ ʬʦʨʤʘʪʝ;  

¶ ʚ ʬʦʨʤʘʪʝ ʩ ʧʣʘʚʘʶʱʝʡ ʟʘʧʷʪʦʡ. 

ʂʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘ ʧʨʘʢʪʠʢʝ, ʙʦʣʝʝ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ 

ʜʘʸʪ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚ ʜʚʦʠʯʥʦʤ ʬʦʨʤʘʪʝ. 

 

ʋʧʨʦʱʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ɻɸ 

 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ. ɺ ʧʝʨʚʦʤ ʧʦʢʦʣʝʥʠʠ ʚʩʝ ʭʨʦʤʦʩʦʤʳ ʛʝʥʝʨʠʨʫʶʪʩʷ ʩʣʫʯʘʡʥʦ. 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʠʭ çʧʦʣʝʟʥʦʩʪʴè.  

ʅʘʯʠʥʘʷ ʩ ʵʪʦʡ ʪʦʯʢʠ, ɻɸ ʤʦʞʝʪ ʥʘʯʠʥʘʪʴ ʛʝʥʝʨʠʨʦʚʘʪʴ ʥʦʚʫʶ 

ʧʦʧʫʣʷʮʠʶ. ʆʙʳʯʥʦ ʨʘʟʤʝʨ ʧʦʧʫʣʷʮʠʠ ʧʦʩʪʦʷʥʝʥ.  

ʈʝʧʨʦʜʫʢʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʰʘʛʦʚ: 

1. ʉʝʣʝʢʮʠʠ.  

2. ɻʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ (ʧʦʨʷʜʦʢ ʧʨʠʤʝʥʝʥʠʷ ʥʝ ʚʘʞʝʥ), ʠʟ 
ʢʦʪʦʨʳʭ ʩʘʤʳʤʠ ʚʘʞʥʳʤʠ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʷʚʣʷʶʪʩʷ: ʢʨʦʩʩʦʚʝʨ (ʩʢʨʝʱʠʚʘʥʠʝ) ʠ ʤʫʪʘʮʠʷ. 

ʉʝʣʝʢʮʠʷ ʩʦʩʪʦʠʪ ʚ ʚʳʙʦʨʝ ʭʨʦʤʦʩʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 

ʥʘʠʙʦʣʴʰʫʶ ʮʝʥʥʦʩʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ. 
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ʂʨʦʩʩʦʚʝʨ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʛʝʥʝʪʠʯʝʩʢʠʤ ʦʧʝʨʘʪʦʨʦʤ. 

ʆʥ ʛʝʥʝʨʠʨʫʝʪ ʥʦʚʫʶ ʭʨʦʤʦʩʦʤʫ, ʦʙʲʝʜʠʥʷʷ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ 

ʜʚʫʭ ʨʦʜʠʪʝʣʴʩʢʠʭ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʢʨʦʩʩʦʚʝʨʘ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʷʚʣʷʝʪʩʷ ʦʜʥʦʪʦʯʝʯʥʳʡ. ɺ ʵʪʦʤ ʚʘʨʠʘʥʪʝ ʧʨʦʩʪʦ 

ʙʝʨʫʪʩʷ ʜʚʝ ʭʨʦʤʦʩʦʤʳ ʠ ʧʝʨʝʨʝʟʘʶʪʩʷ ʚ ʩʣʫʯʘʡʥʦ ʚʳʙʨʘʥʥʦʡ ʪʦʯʢʝ. 

ʈʝʟʫʣʴʪʠʨʫʶʱʘʷ ʭʨʦʤʦʩʦʤʘ ʧʦʣʫʯʘʝʪʩʷ ʠʟ ʥʘʯʘʣʘ ʦʜʥʦʡ ʠ ʢʦʥʮʘ ʜʨʫʛʦʡ 

ʨʦʜʠʪʝʣʴʩʢʠʭ ʭʨʦʤʦʩʦʤ: 

 

001100101110010|11000      Ÿ    00110010111001011100 

110101101101000|11100 

 

ʄʫʪʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʭʨʦʤʦʩʦʤʳ 

(ʦʙʳʯʥʦ ʧʨʦʩʪʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʛʦ ʠʟ ʙʠʪʦʚ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ). 

 

001100101110010111000     Ÿ    001100101110011111000 

 

ʇʨʠʤʝʨʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʪʦʨʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʠʥʚʝʨʩʠʷ. ʀʥʚʝʨʩʠʷ ʠʟʤʝʥʷʝʪ ʧʦʨʷʜʦʢ ʙʠʪ ʚ ʭʨʦʤʦʩʦʤʝ ʧʫʪʸʤ 

ʮʠʢʣʠʯʝʩʢʦʡ ʧʝʨʝʩʪʘʥʦʚʢʠ (ʩʣʫʯʘʡʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ). ʄʥʦʛʠʝ 

ʤʦʜʠʬʠʢʘʮʠʠ ɻɸ ʦʙʭʦʜʷʪʩʷ ʙʝʟ ʜʘʥʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ: 

 

00110010111001011000      Ÿ     110000011000101110010 

 

ʆʯʝʥʴ ʚʘʞʥʦ ʧʦʥʷʪʴ, ʟʘ ʩʯʸʪ ʯʝʛʦ ɻɸ ʟʘʤʝʪʥʦ ʧʨʝʚʦʩʭʦʜʠʪ ʧʦ 

ʩʢʦʨʦʩʪʠ ʩʣʫʯʘʡʥʳʡ ʧʦʠʩʢ ʚʦ ʤʥʦʛʠʭ ʟʘʜʘʯʘʭ? ɼʝʣʦ ʟʜʝʩʴ, ʚʠʜʠʤʦ, ʚ 

ʪʦʤ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʠʩʪʝʤ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʝ 

ʧʦʜʩʠʩʪʝʤʳ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʧʨʠ ʦʙʤʝʥʝ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ 

ʯʘʩʪʦ ʤʦʞʝʪ ʚʩʪʨʝʪʠʪʴʩʷ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʦʪ ʢʘʞʜʦʛʦ ʠʟ ʨʦʜʠʪʝʣʝʡ 

ʙʝʨʫʪʩʷ ʛʝʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʦʤʫ ʚʘʨʠʘʥʪʫ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʜʩʠʩʪʝʤʳ (ʦʩʪʘʣʴʥʳʝ çʫʨʦʜʮʳè ʧʦʩʪʝʧʝʥʥʦ 

ʚʳʤʠʨʘʶʪ).  

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ɻɸ ʧʦʟʚʦʣʷʝʪ ʥʘʢʘʧʣʠʚʘʪʴ ʫʜʘʯʥʳʝ ʨʝʰʝʥʠʷ 

ʜʣʷ ʩʠʩʪʝʤ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʜʩʠʩʪʝʤ 

(ʙʦʣʴʰʠʥʩʪʚʦ ʩʦʚʨʝʤʝʥʥʳʭ ʩʣʦʞʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʚʩʝ 

ʠʟʚʝʩʪʥʳʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʠ 

ʢʦʛʜʘ ɻɸ ʩʢʦʨʝʝ ʚʩʝʛʦ ʜʘʩʪ ʩʙʦʡ (ʠʣʠ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʥʝ ʧʦʢʘʞʝʪ 

ʦʩʦʙʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʤʝʪʦʜʦʤ ʄʦʥʪʝ-ʂʘʨʣʦ), ð ʩʠʩʪʝʤʳ, 

ʢʦʪʦʨʳʝ ʩʣʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʧʦʜʩʠʩʪʝʤʳ (ʫʟʣʳ, ʤʦʜʫʣʠ), ʘ ʪʘʢʞʝ ʚ 

ʩʣʫʯʘʝ ʥʝʫʜʘʯʥʦʛʦ ʧʦʨʷʜʢʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʥʦʚ (ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʳ 
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ʧʘʨʘʤʝʪʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʧʦʜʩʠʩʪʝʤʘʤ), ʧʨʠ ʢʦʪʦʨʦʤ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʤʝʥʘ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʩʚʦʜʷʪʩʷ ʢ ʥʫʣʶ.  

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʤʦʤʝʥʪʦʤ, ʢʦʪʦʨʳʤ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ 

ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ, ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʩʝʣʝʢʮʠʠ. ɿʜʝʩʴ ʤʳ ʥʘʭʦʜʠʤ 

ʠ ʧʨʦʩʪʦʡ ʜʦʧʫʩʢ ʢ ʨʘʟʤʥʦʞʝʥʠʶ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʣʫʯʰʠʭ 

ʦʙʲʝʢʪʦʚ, ʠ ʩʣʦʞʥʳʝ ʪʫʨʥʠʨʥʳʝ ʩʭʝʤʳ, ʵʣʠʪʠʟʤ (ʜʘʨʦʚʘʥʠʝ ʞʠʟʥʠ 

ʩʘʤʳʤ ʣʫʯʰʠʤ ʦʩʦʙʷʤ - ʵʣʠʪʝ, ʠ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʢʦʣʝʥʠʠ), ʨʘʟʜʝʣʝʥʠʝ 

ʧʦʧʫʣʷʮʠʠ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ (ʠʤʠʪʘʮʠʷ ʵʚʦʣʶʮʠʠ ʥʘ ʦʩʪʨʦʚʘʭ 

ʆʢʝʘʥʠʠ) ʩ ʥʝʯʘʩʪʳʤʠ ʦʙʤʝʥʘʤʠ ʛʝʥʝʪʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʤʝʞʜʫ 

ʥʠʤʠ.  

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

2. ɺ ʢʘʢʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʳʝ ʧʝʨʝʤʝʥʥʳʝ ʚ 
ʛʝʥʝʪʠʯʝʩʢʦʤ ʘʣʛʦʨʠʪʤʝ? 

3. ɼʘʡʪʝ ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

4. ʂʘʢʠʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʪʦʨʳ ʚʳ ʟʥʘʝʪʝ? ʇʝʨʝʯʠʩʣʠʪʝ ʠʭ ʠ 
ʜʘʡʪʝ ʢʨʘʪʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

5. ʂʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳ ʟʥʘʝʪʝ? 
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ɻʣʘʚʘ 3. ʀʟʚʣʝʯʝʥʠʝ ʟʥʘʥʠʡ ʠʟ ʧʘʤʷʪʠ ʵʢʩʧʝʨʪʘ 

3.1. ʇʨʦʮʝʜʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʩ ʵʢʩʧʝʨʪʦʤ 

ʀʟʚʝʩʪʝʥ ʧʘʨʘʜʦʢʩʘʣʴʥʳʡ ʬʘʢʪ ɼʞʦʥʩʦʥʘ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʤʝʨʝ 

ʥʘʢʦʧʣʝʥʠʷ ʦʧʳʪʘ ʩʧʝʮʠʘʣʠʩʪ-ʵʢʩʧʝʨʪ ʚʩʝ ʙʦʣʴʰʝ ʫʪʨʘʯʠʚʘʝʪ ʫʤʝʥʠʝ 

ʩʣʦʚʝʩʥʦ ʚʳʨʘʞʘʪʴ ʩʚʦʠ ʟʥʘʥʠʷ. ʀʤʝʶʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʫʙʝʜʠʪʝʣʴʥʳʝ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʦʛʦ, ʯʪʦ ʣʶʜʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʚ 

ʩʦʩʪʦʷʥʠʠ ʜʦʩʪʦʚʝʨʥʦ ʦʧʠʩʘʪʴ ʩʚʦʠ ʤʳʩʣʠʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ. ʊʝʦʨʝʪʠʢ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʄ. ʄʠʥʩʢʠʡ ʧʠʩʘʣ, ʯʪʦ çʩʘʤʦʩʦʟʥʘʥʠʝ - ʵʪʦ 

ʩʣʦʞʥʘʷ, ʥʦ ʪʱʘʪʝʣʴʥʦ ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʘʷ ʠʣʣʶʟʠʷ...è ʠ ʯʪʦ ç...ʪʦʣʴʢʦ 

ʢʘʢ ʠʩʢʣʶʯʝʥʠʝ, ʘ ʥʝ ʢʘʢ ʧʨʘʚʠʣʦ, ʯʝʣʦʚʝʢ ʤʦʞʝʪ ʦʙʲʷʩʥʠʪʴ ʪʦ, ʯʪʦ ʦʥ 

ʟʥʘʝʪè.  

ɼʨʫʛʦʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʧʳʪ 

ʵʢʩʧʝʨʪʘ - ɻ ʪʦ ʠʥʪʫʠʮʠʷ, ʢʦʪʦʨʘʷ ʪʨʫʜʥʦ ʧʦʜʜʘʸʪʩʷ ʚʳʨʘʞʝʥʠʶ ʚ ʬʦʨʤʝ 

ʧʨʘʚʠʣ ʪʠʧʘ çɽʉʃʀ - ʊʆè. ʉʫʱʝʩʪʚʫʝʪ ʚʳʩʢʘʟʳʚʘʥʠʝ: çʂʪʦ ʩʢʘʞʝʪ, ʪʦʪ 

ʥʝ ʟʥʘʝʪ, ʢʪʦ ʟʥʘʝʪ, ʪʦʪ ʥʝ ʩʢʘʞʝʪè.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪ ʦʧʨʝʜʝʣʸʥʥʳʝ 

ʤʝʪʦʜʳ (ʧʨʠʸʤʳ, ʩʧʦʩʦʙʳ) ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʘʤʠ. ʕʪʠ ʤʝʪʦʜʳ 

ʥʘʧʨʘʚʣʝʥʳ ʥʘ çʨʘʩʢʨʫʯʠʚʘʥʠʝè ʣʘʙʠʨʠʥʪʦʚ ʧʘʤʷʪʠ ʵʢʩʧʝʨʪʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʭʨʘʥʷʪʩʷ ʟʥʘʥʠʷ, ʯʘʩʪʦ ʠʤʝʶʱʠʝ ʥʝʚʝʨʙʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ. 

3.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʘʤʠ 

ʇʦʜ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ ʤʝʪʦʜʘʤʠ ʧʦʥʠʤʘʶʪ ʚʩʝ ʚʠʜʳ ʢʦʥʪʘʢʪʦʚ 

ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʩ ʞʠʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʡ - ʵʢʩʧʝʨʪʦʤ. ʉʨʝʜʠ 

ʵʪʠʭ ʤʝʪʦʜʦʚ ʚʳʜʝʣʷʶʪ ʜʚʝ ʙʦʣʴʰʠʝ ʛʨʫʧʧʳ: ʘʢʪʠʚʥʳʝ ʠ ʧʘʩʩʠʚʥʳʝ.  

ʇʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪ, ʯʪʦ ʚʝʜʫʱʘʷ ʨʦʣʴ ʚ 

ʧʨʦʮʝʜʫʨʝ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʧʨʠʥʘʜʣʝʞʠʪ ʵʢʩʧʝʨʪʫ. ʇʨʠ ʵʪʦʤ 

ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʪʦʢʦʣʠʨʫʝʪ ʨʘʩʩʫʞʜʝʥʠʷ ʠ 

ʜʝʡʩʪʚʠʷ ʵʢʩʧʝʨʪʘ.  

ɺ ʘʢʪʠʚʥʳʭ ʤʝʪʦʜʘʭ ʠʥʠʮʠʘʪʠʚʘ ʧʦʣʥʦʩʪʴʶ ʚ ʨʫʢʘʭ ʠʥʞʝʥʝʨʘ ʧʦ 

ʟʥʘʥʠʷʤ. ʆʥ ʚʝʜʸʪ ʩ ʵʢʩʧʝʨʪʦʤ ʙʝʩʝʜʫ, ʧʨʝʜʣʘʛʘʝʪ ʨʘʟʣʠʯʥʳʝ çʠʛʨʳè, 

ʦʨʛʘʥʠʟʫʝʪ çʢʨʫʛʣʳʡ ʩʪʦʣè ʠ ʪ. ʜ.  

ʇʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʨʦʩʪʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʦʥʠ 

ʪʨʝʙʫʶʪ ʦʪ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʫʤʝʥʠʷ ʘʥʘʣʠʟʠʨʦʚʘʪʴ çʧʦʪʦʢ 

ʩʦʟʥʘʥʠʷè ʵʢʩʧʝʨʪʘ ʠ ʚʳʜʝʣʷʪʴ ʚ ʥʝʤ ʮʝʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʟʥʘʥʠʷ.  

ɸʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʜʚʝ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʯʠʩʣʘ ʵʢʩʧʝʨʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʧʨʦʮʝʜʫʨʝ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ. ɺ 

ʛʨʫʧʧʦʚʳʭ ʤʝʪʦʜʘʭ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʠʩʢʫʩʩʠʷ ʤʝʞʜʫ 

ʵʢʩʧʝʨʪʘʤʠ, ʚ ʢʦʪʦʨʦʡ ʥʝʨʝʜʢʦ ʚʳʷʚʣʷʶʪʩʷ ʥʝʪʨʠʚʠʘʣʴʥʳʝ ʘʩʧʝʢʪʳ 
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ʟʥʘʥʠʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚʝʜʫʱʫʶ ʨʦʣʴ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠʛʨʘʶʪ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʦʜʳ. ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʚʷʟʘʥʦ ʩ 

ʜʝʣʠʢʘʪʥʦʩʪʴʶ ʧʨʦʮʝʜʫʨʳ çʦʪʲʸʤʘ ʟʥʘʥʠʡè. 

 

 
ʈʠʩ. 3.1.  ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʘʤʠ 

˸͔ͭͦ͒· ͪ͊͋ͦͭ· ͫ Ή͔͙ͫͨͪͭ͊ͣ͟

ˢ͙͍ͭͤ͟·͔

˥͍ͪͯͨͨͦ·͔

˸͎͍͚ͦͦͦ͘ ΄ͭͯͪͣ

˴͎ͪͯ͡·͚ ͫͭͦ͡

˾͔͍ͦ͡·͔ ͙͎ͪ·

ˮ͙͍͙ͤ͒͒ͯ͊͡Έͤ·͔

ˢ͔͙͍͙͔ͤͭͪͦ͊ͤ͟

ˮ͔͍ͤͭͪΈΌ

˨͙͎͊ͦ͡

͔̏ͫͨͪͭͤ͟·͔ ͙͎ͪ·

˽͙͍͊ͫͫͤ·͔

˹͊͋͡Ό͔͙͔͒ͤ ͊͘ 
Ή͔͙ͫͨͪͭ͊ͣ͟

ˢ͙ͤ͊͘͡ 

Ϧͣ·͔͚ͫ͡ ͍ͫͯ͡ͻϦ

ˢ͙ͤ͊͘͡ ͻͦ͒͊ 
͔͙͚ͪ͊ͫͫͯ͗͒ͤ

˶͔͟ͼ͙͙
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3.3. ʇʘʩʩʠʚʥʳʝ ʤʝʪʦʜʳ 

ʅʘʙʣʶʜʝʥʠʷ 

 

ʄʝʪʦʜ ʥʘʙʣʶʜʝʥʠʷ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ çʯʠʩʪʳʤè ʤʝʪʦʜʦʤ, 

ʛʜʝ ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ʥʝ ʚʤʝʰʠʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʵʢʩʧʝʨʪʘ ʠ 

ʥʝ ʥʘʚʷʟʳʚʘʝʪ ʝʤʫ ʇʨʦʮʝʜʫʨʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʩ 

ʵʢʩʧʝʨʪʦʤ ʢʘʢʠʝ-ʣʠʙʦ ʩʦʙʩʪʚʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ. ɺʳʜʝʣʷʶʪ ʜʚʝ 

ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ:  

¶ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʨʝʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ.  

¶ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʠʤʠʪʘʮʠʝʡ ʧʨʦʮʝʩʩʘ.  

ʉʥʘʯʘʣʘ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʧʝʨʚʫʶ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʠ ʥʘʙʣʶʜʘʶʪ 

ʟʘ ʨʝʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʤ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʵʢʩʧʝʨʪʘ. ʕʪʦ ʧʦʤʦʛʘʝʪ 

ʛʣʫʙʞʝ ʧʦʥʷʪʴ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ ʠ ʦʪʤʝʪʠʪʴ ʚʩʝ ʚʥʝʰʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʧʦʣʴʟʦʚʘʪʝʣʷ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʵʢʩʧʝʨʪ ʠʤʠʪʠʨʫʝʪ ʧʨʦʮʝʩʩ. ɺ ʪʘʢʦʤ ʨʝʞʠʤʝ ʦʥ 

ʤʝʥʝʝ ʥʘʧʨʷʞʸʥ ʠ ʨʘʙʦʪʘʝʪ ʥʘ çʜʚʘ ʬʨʦʥʪʘè - ʚʝʜʸʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʝʸ.  

ʉʝʘʥʩʳ ʥʘʙʣʶʜʝʥʠʡ ʧʨʝʜʲʷʚʣʷʶʪ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ 

ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ:  

¶ ɺʣʘʜʝʥʠʝ ʪʝʭʥʠʢʦʡ ʩʪʝʥʦʛʨʘʬʠʠ.  

¶ ɿʥʘʢʦʤʩʪʚʦ ʩ ʤʝʪʦʜʠʢʘʤʠ ʭʨʦʥʦʤʝʪʨʠʨʦʚʘʥʠʷ ʜʣʷ ʯʸʪʢʦʛʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʦ ʚʨʝʤʝʥʠ.  

¶ ʈʘʟʚʠʪʳʝ ʥʘʚʳʢʠ çʯʪʝʥʠʷ ʧʦ ʛʣʘʟʘʤè, ʪʦ ʝʩʪʴ 

ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ ʢ ʞʝʩʪʘʤ, ʤʠʤʠʢʝ ʠ ʜʨʫʛʠʤ ʥʝʚʝʨʙʘʣʴʥʳʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʦʙʱʝʥʠʷ.  

¶ ʇʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʟʥʘʢʦʤʩʪʚʦ ʩ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʴʶ.  

ʇʨʦʪʦʢʦʣʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʩʝʘʥʩʦʚ ʪʱʘʪʝʣʴʥʦ 

ʨʘʩʰʠʬʨʦʚʳʚʘʶʪʩʷ, ʘ ʟʘʪʝʤ ʦʙʩʫʞʜʘʶʪʩʷ ʩ ʵʢʩʧʝʨʪʦʤ. 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ʆʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʘʥʘʣʠʪʠʢʘ ʠ ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ. 

¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʧʨʠʙʣʠʞʝʥʠʝ ʘʥʘʣʠʪʠʢʘ ʢ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʅʝʜʦʩʪʘʪʦʢ  

¶ ʆʪʩʫʪʩʪʚʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ ʠʣʠ ʧʨʘʢʪʠʢ (ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʢʦʤʤʝʥʪʘʨʠʷʤ, 

ʨʝʬʣʝʢʪʠʚʥʦʩʪʴ, ʜʨʫʞʝʣʶʙʥʦʩʪʴ) 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ (ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, ʧʦʣʝʥʝʟʘʚʠʩʠʤʦʩʪʴ*) 

*ʇʦʣʝʥʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪʨʘʞʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ 

ʚʥʠʤʘʥʠʝ ʣʠʰʴ ʥʘ ʪʝʭ ʘʩʧʝʢʪʘʭ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ 

ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʠ ʫʤʝʥʠʝ ʦʪʙʨʘʩʳʚʘʪʴ ʣʠʰʥʝʝ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦ- ʠ ʩʨʝʜʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʩʨʝʜʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ 

 

ɸʥʘʣʠʟ ʧʨʦʪʦʢʦʣʦʚ çʤʳʩʣʝʡ ʚʩʣʫʭè  

 

ʇʨʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʠ çʤʳʩʣʝʡ ʚʩʣʫʭè ʵʢʩʧʝʨʪʘ ʧʨʦʩʷʪ 

ʨʘʩʢʨʳʪʴ ʚʩʶ ʮʝʧʦʯʢʫ ʨʘʩʩʫʞʜʝʥʠʡ, ʦʙʲʷʩʥʷʶʱʠʭ ʝʛʦ ʜʝʡʩʪʚʠʷ ʠ 

ʨʝʰʝʥʠʷ. ʇʨʠ ʪʘʢʦʤ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʠ ʩʯʠʪʘʝʪʩʷ ʚʘʞʥʳʤ 

ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʚʝʩʴ çʧʦʪʦʢ ʩʦʟʥʘʥʠʷè ʵʢʩʧʝʨʪʘ, ʥʦ ʜʘʞʝ ʧʘʫʟʳ 

ʠ ʤʝʞʜʦʤʝʪʠʷ ʚ ʨʝʯʠ ʵʢʩʧʝʨʪʘ. ʀʥʦʛʜʘ ʜʘʥʥʳʡ ʤʝʪʦʜ ʥʘʟʳʚʘʶʪ 

çʚʝʨʙʘʣʴʥʳʤʠ ʦʪʯʸʪʘʤʠè.  

ʇʨʠ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʠ çʤʳʩʣʝʡ ʚʩʣʫʭè ʵʢʩʧʝʨʪ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ 

ʩʝʙʷ ʤʘʢʩʠʤʘʣʴʥʦ ʷʨʢʦ. ʆʥ ʥʠʯʝʤ ʥʝ ʩʢʦʚʘʥ, ʝʤʫ ʥʠʢʪʦ ʥʝ ʤʝʰʘʝʪ, ʦʥ 

ʢʘʢ ʙʳ ʩʚʦʙʦʜʥʦ ʧʘʨʠʪ ʚ ʧʦʪʦʢʝ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʠ 

ʫʤʦʟʘʢʣʶʯʝʥʠʡ, ʤʦʞʝʪ ʙʣʝʩʥʫʪʴ ʩʚʦʝʡ ʵʨʫʜʠʮʠʝʡ ʠ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʛʣʫʙʠʥʫ ʧʦʟʥʘʥʠʡ. ɼʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʵʢʩʧʝʨʪʦʚ 

ʵʪʦ ʩʘʤʳʡ ʧʨʠʷʪʥʳʡ ʠ ʣʝʩʪʥʳʡ ʩʧʦʩʦʙ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʜʘʣʝʢʦ ʥʝ ʢʘʞʜʳʡ 

ʩʧʝʮʠʘʣʠʩʪ, ʜʘʞʝ ʠʟ ʯʠʩʣʘ ʫʤʝʶʱʠʭ ʧʨʦʠʟʥʦʩʠʪʴ ʚʧʝʯʘʪʣʷʶʱʠʝ 

ʤʦʥʦʣʦʛʠ ʦ ʩʚʦʝʡ ʨʘʙʦʪʝ, ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʠ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ ʨʘʩʩʫʞʜʝʥʠʷ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʣʶʜʠ, ʩʢʣʦʥʥʳʝ ʢ 

ʨʝʬʣʝʢʩʠʠ, ʩʧʦʩʦʙʥʳʝ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ ʠʟʣʦʞʝʥʠʶ ʤʳʩʣʝʡ. ʊʘʢʠʝ 

ʣʶʜʠ - ʥʘʭʦʜʢʘ ʜʣʷ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ. 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ʉʚʦʙʦʜʘ ʩʘʤʦʚʳʨʘʞʝʥʠʷ ʵʢʩʧʝʨʪʘ.  
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¶ ʆʙʥʘʞʸʥʥʦʩʪʴ ʩʪʨʫʢʪʫʨ ʨʘʩʩʫʞʜʝʥʠʡ.  

¶ ʆʪʩʫʪʩʪʚʠʝ ʚʣʠʷʥʠʷ ʘʥʘʣʠʪʠʢʘ ʠ ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ  

ʅʝʜʦʩʪʘʪʢʠ 

¶ ʆʪʩʫʪʩʪʚʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʫʭʦʜʘ çʚ ʩʪʦʨʦʥʫè ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ ʵʢʩʧʝʨʪʘ. 

çɿʘʰʫʤʣʸʥʥʦʩʪʴ ʜʝʪʘʣʷʤʠè. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ ʠʣʠ ʤʳʩʣʠʪʝʣʴ (ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʚʝʨʙʘʣʠʟʘʮʠʠ 

ʤʳʩʣʝʡ, ʦʪʢʨʳʪʦʩʪʴ, ʨʝʬʣʝʢʪʠʚʥʦʩʪʴ) 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ ʠʣʠ ʩʦʙʝʩʝʜʥʠʢ (ʢʦʥʪʘʢʪʥʦʩʪʴ, 

ʧʦʣʝʥʝʟʘʚʠʩʠʤʦʩʪʴ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦ- ʠ ʩʨʝʜʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

ʩʨʝʜʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ. 

 

ʃʝʢʮʠʠ  

 

ʃʝʢʪʦʨʩʢʠʡ ʜʘʨ ʚʩʪʨʝʯʘʝʪʩʷ ʥʝʯʘʩʪʦ. ʆʧʳʪʥʳʡ ʣʝʢʪʦʨ ʭʦʨʦʰʦ 

ʩʪʨʫʢʪʫʨʠʨʫʝʪ ʩʚʦʠ ʟʥʘʥʠʷ ʠ ʭʦʜ ʨʘʩʩʫʞʜʝʥʠʡ. ʅʦ ʙʳʚʘʝʪ, ʥʝʢʦʪʦʨʳʝ 

ʣʶʜʠ ʦʙʣʘʜʘʶʪ ʣʝʢʪʦʨʩʢʠʤ ʜʘʨʦʤ, ʥʦ ʥʝ ʧʦʜʦʟʨʝʚʘʶʪ ʦ ʝʛʦ 

ʧʨʠʩʫʪʩʪʚʠʠ. ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ ʩʪʦʠʪ ʧʦʧʨʦʙʦʚʘʪʴ 

ʦʟʘʜʘʯʠʪʴ ʵʢʩʧʝʨʪʘ ʧʦʜʛʦʪʦʚʢʦʡ ʣʝʢʮʠʠ ʥʘ ʠʥʪʝʨʝʩʫʶʱʫʶ ʪʝʤʫ. ɽʩʣʠ 

ʵʢʩʧʝʨʪ ʩʫʤʝʝʪ ʧʨʝʦʜʦʣʝʪʴ ʩʧʝʮʠʬʠʯʝʩʢʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʠ 

ʚʦʡʪʠ ʚ ʦʙʨʘʟ ʧʝʜʘʛʦʛʘ, ʵʪʦ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ. ʍʦʨʦʰʠʡ ʚʦʧʨʦʩ ʠʥʞʝʥʝʨʘ ʧʦ 

ʟʥʘʥʠʷʤ ʧʦ ʭʦʜʫ ʣʝʢʮʠʠ ʠʤʝʝʪ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʉʝʨʴʸʟʥʳʝ, ʛʣʫʙʦʢʠʝ ʠ 

ʠʥʪʝʨʝʩʥʳʝ ʚʦʧʨʦʩʳ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʪʠʤʫʣʠʨʫʶʪ ʪʚʦʨʯʝʩʢʦʝ 

ʚʦʦʙʨʘʞʝʥʠʝ ʣʝʢʪʦʨʘ, ʠ ʩ ʜʨʫʛʦʡ - ʧʦʚʳʰʘʶʪ ʘʚʪʦʨʠʪʝʪ ʠʥʞʝʥʝʨʘ ʧʦ 

ʟʥʘʥʠʷʤ.  

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʢʮʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ - ʦʪ 40 

ʜʦ 50 ʤʠʥʫʪ, ʠ ʯʝʨʝʟ 5-10 ʤʠʥʫʪ - ʝʱʸ ʩʪʦʣʴʢʦ ʞʝ. ɺʝʩʴ ʢʫʨʩ ʜʦʣʞʝʥ 

ʟʘʥʠʤʘʪʴ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʪ ʜʚʫʭ ʜʦ ʧʷʪʠ ʣʝʢʮʠʡ.  

ʄʝʪʦʜ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʚ ʬʦʨʤʝ ʣʝʢʮʠʡ, ʢʘʢ ʠ ʚʩʝ ʧʘʩʩʠʚʥʳʝ 

ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʶʪ ʚ ʥʘʯʘʣʝ ʤʥʦʛʦʵʪʘʧʥʦʡ ʧʨʦʮʝʜʫʨʳ ʠʟʚʣʝʯʝʥʠʷ 
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ʟʥʘʥʠʡ ʠʟ ʧʘʤʷʪʠ ʵʢʩʧʝʨʪʘ. ʆʥ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʳʩʪʨʦʤʫ ʧʦʛʨʫʞʝʥʠʶ 

ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʚ ʧʨʝʜʤʝʪʥʫʶ ʦʙʣʘʩʪʴ. 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʠʟʣʦʞʝʥʠʝ.  

¶ ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʥʘʥʠʡ.  

¶ ʆʪʩʫʪʩʪʚʠʝ ʘʥʘʣʠʪʠʢʘ ʠ ʝʛʦ ʩʫʙʲʝʢʪʠʚʥʦʡ ʧʦʟʠʮʠʠ. 

ʅʝʜʦʩʪʘʪʢʠ 

¶ ʉʣʘʙʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ.  

¶ ʅʝʜʦʩʪʘʪʦʢ ʭʦʨʦʰʠʭ ʣʝʢʪʦʨʦʚ ʩʨʝʜʠ ʧʨʘʢʪʠʢʦʚ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ (ʣʝʢʪʦʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ) 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ ʠʣʠ ʩʦʙʝʩʝʜʥʠʢ (ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʦʙʦʙʱʝʥʠʶ, 

ʧʦʣʝʥʝʟʘʚʠʩʠʤʦʩʪʴ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ 

3.4. ɸʢʪʠʚʥʳʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʤʝʪʦʜʳ  

ɸʥʢʝʪʠʨʦʚʘʥʠʝ  

 

ɸʥʢʝʪʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʳʤ 

ʤʝʪʦʜʦʤ. ʉʦʩʪʘʚʣʝʥʠʝ ʘʥʢʝʪʳ - ʜʦʩʪʘʪʦʯʥʦ ʪʦʥʢʠʡ ʠ ʦʪʚʝʪʩʪʚʝʥʥʳʡ 

ʤʦʤʝʥʪ. ɺʦʪ ʥʝʩʢʦʣʴʢʦ ʨʝʢʦʤʝʥʜʘʮʠʡ:  

¶ ɸʥʢʝʪʘ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʤʦʥʦʪʦʥʥʦʡ ʠ ʦʜʥʦʦʙʨʘʟʥʦʡ, ʯʪʦʙʳ ʥʝ 

ʚʳʟʳʚʘʪʴ ʩʢʫʢʫ ʠ ʫʩʪʘʣʦʩʪʴ. ɼʣʷ ʵʪʦʛʦ ʚʦʧʨʦʩʳ ʜʦʣʞʥʳ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ, ʪʝʤʘʪʠʢʘ ʤʝʥʷʪʴʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʨʝʜʢʦ ʚ 

ʘʥʢʝʪʫ ʚʩʪʘʚʣʷʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ-ʰʫʪʢʠ ʠ ʠʛʨʦʚʳʝ 

ʚʦʧʨʦʩʳ;  

¶ ɸʥʢʝʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʘ ʢ ʷʟʳʢʫ ʵʢʩʧʝʨʪʦʚ. 
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¶ ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʦʧʨʦʩʳ ʚʣʠʷʶʪ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. 

ʇʦʵʪʦʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʦʧʨʦʩʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʭʦʨʦʰʦ 

ʧʨʦʜʫʤʘʥʘ. 

¶ ɸʥʢʝʪʘ ʜʦʣʞʥʘ ʠʤʝʪʴ çʭʦʨʦʰʠʝ ʤʘʥʝʨʳè. ɽʸ ʥʫʞʥʦ ʠʟʣʘʛʘʪʴ 

ʷʩʥʳʤ, ʧʦʥʷʪʥʳʤ ʠ ʧʨʝʜʝʣʴʥʦ ʚʝʞʣʠʚʳʤ ʷʟʳʢʦʤ. 

ʄʝʪʦʜʠʯʝʩʢʠʤ ʤʘʩʪʝʨʩʪʚʦʤ ʩʦʩʪʘʚʣʝʥʠʷ ʘʥʢʝʪʳ ʤʦʞʥʦ 

ʦʚʣʘʜʝʪʴ ʪʦʣʴʢʦ ʥʘ ʧʨʘʢʪʠʢʝ.  

ʇʨʦʮʝʜʫʨʘ ʘʥʢʝʪʠʨʦʚʘʥʠʷ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. 

ɺ ʧʝʨʚʦʤ ʘʥʘʣʠʪʠʢ ʚʩʣʫʭ ʟʘʜʘʸʪ ʚʦʧʨʦʩʳ ʠ ʩʘʤ ʟʘʧʦʣʥʷʝʪ ʘʥʢʝʪʫ ʧʦ 

ʦʪʚʝʪʘʤ ʵʢʩʧʝʨʪʘ. ɺʦ ʚʪʦʨʦʤ ʵʢʩʧʝʨʪ ʟʘʧʦʣʥʷʝʪ ʘʥʢʝʪʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʦʩʣʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʢʪʠʨʦʚʘʥʠʷ.  

ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʫʩʣʦʚʠʡ (ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ 

ʦʬʦʨʤʣʝʥʠʷ ʘʥʢʝʪʳ, ʝ yʧʦʥʷʪʥʦʩʪʠ, ʛʦʪʦʚʥʦʩʪʠ ʵʢʩʧʝʨʪʘ). ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʚʪʦʨʦʡ ʩʧʦʩʦʙ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʤ, ʪʘʢ ʢʘʢ ʫ ʵʢʩʧʝʨʪʘ 

ʧʦʷʚʣʷʝʪʩʷ ʥʝʦʛʨʘʥʠʯʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʦʙʜʫʤʳʚʘʥʠʝ ʚʦʧʨʦʩʦʚ ʠ 

ʩʥʠʞʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʵʬʬʝʢʪ ʧʨʠʩʫʪʩʪʚʠʷ. 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʥʦʛʦ ʦʧʨʦʩʘ ʥʝʩʢʦʣʴʢʠʭ 

ʵʢʩʧʝʨʪʦʚ.  

¶ ʅʝ ʪʨʝʙʫʝʪʩʷ ʦʩʦʙʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʪ ʘʥʘʣʠʪʠʢʘ ʚʦ ʚʨʝʤʷ 

ʧʨʦʮʝʜʫʨʳ ʘʥʢʝʪʠʨʦʚʘʥʠʷ. 

ʅʝʜʦʩʪʘʪʢʠ 

¶ ʊʨʝʙʫʝʪ ʫʤʝʥʠʷ ʠ ʦʧʳʪʘ ʩʦʩʪʘʚʣʝʥʠʷ ʘʥʢʝʪ.  

¶ ʆʪʩʫʪʩʪʚʠʝ ʢʦʥʪʘʢʪʘ ʩ ʵʢʩʧʝʨʪʦʤ.  

¶ ʅʝʪ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

¶ ɺʦʧʨʦʩʳ ʤʦʛʫʪ ʙʳʪʴ ʥʝʧʨʘʚʠʣʴʥʦ ʧʦʥʷʪʳ ʵʢʩʧʝʨʪʦʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʇʨʘʢʪʠʢ ʠ ʤʳʩʣʠʪʝʣʴ  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ (ʧʝʜʘʥʪʠʟʤ ʚ ʦʙʨʘʙʦʪʢʝ ʠ ʩʦʩʪʘʚʣʝʥʠʠ ʘʥʢʝʪ, 

ʚʥʠʤʘʪʝʣʴʥʦʩʪʴ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ 
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ʀʥʪʝʨʚʴʶ  

 

ʈʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʚʦʧʨʦʩʦʚ (ʨʠʩ. 3.2).  

ʆʪʢʨʳʪʳʡ ʚʦʧʨʦʩ ʦʙʦʟʥʘʯʘʝʪ ʪʝʤʫ ʠʣʠ ʧʨʝʜʤʝʪ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʵʢʩʧʝʨʪʫ ʩʚʦʙʦʜʫ ʧʦ ʬʦʨʤʝ ʠ ʩʦʜʝʨʞʘʥʠʶ ʦʪʚʝʪʘ.  

ʇʨʠ ʟʘʢʨʳʪʦʤ ʚʦʧʨʦʩʝ ʵʢʩʧʝʨʪʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʘʙʦʨ ʦʪʚʝʪʦʚ, 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʥ ʜʦʣʞʝʥ ʩʜʝʣʘʪʴ ʚʳʙʦʨ. 

ɿʘʢʨʳʪʳʝ ʚʦʧʨʦʩʳ ʣʝʛʯʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ, ʥʦ ʦʥʠ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ 

ʤʝʨʝ çʧʨʦʛʨʘʤʤʠʨʫʶʪè ʦʪʚʝʪ ʵʢʩʧʝʨʪʘ ʠ çʟʘʢʨʳʚʘʶʪè ʭʦʜ ʝʛʦ 

ʨʘʩʩʫʞʜʝʥʠʡ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʮʝʥʘʨʠʷ ʠʥʪʝʨʚʴʶ ʦʙʳʯʥʦ 

ʯʝʨʝʜʫʶʪ ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ ʚʦʧʨʦʩʳ ʠ ʦʩʦʙʝʥʥʦ ʪʱʘʪʝʣʴʥʦ 

ʧʨʦʜʫʤʳʚʘʶʪ çʤʝʥʶè ʠ ʩʦʜʝʨʞʘʥʠʝ ʟʘʢʨʳʪʳʭ ʚʦʧʨʦʩʦʚ. 

ʃʠʯʥʳʡ ʚʦʧʨʦʩ ʘʧʝʣʣʠʨʫʝʪ ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ ʦʧʳʪʫ ʵʢʩʧʝʨʪʘ. 

ʃʠʯʥʳʝ ʚʦʧʨʦʩʳ ʦʙʳʯʥʦ ʘʢʪʠʚʠʟʠʨʫʶʪ ʤʳʰʣʝʥʠʝ ʵʢʩʧʝʨʪʘ, çʠʛʨʘʶʪè 

ʥʘ ʝʛʦ ʩʘʤʦʣʶʙʠʠ, ʫʢʨʘʰʘʶʪ ʠʥʪʝʨʚʴʶ.  

ɹʝʟʣʠʯʥʳʡ ʚʦʧʨʦʩ ʥʘʮʝʣʝʥ ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʠ ʦʙʱʝʧʨʠʥʷʪʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ.  

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʚʦʧʨʦʩʦʚ ʫʯʠʪʳʚʘʶʪ, ʯʪʦ ʷʟʳʢʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʵʢʩʧʝʨʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʛʨʘʥʠʯʝʥʳ. ʂʨʦʤʝ ʪʦʛʦ, ʠʤʝʶʪ ʚ ʚʠʜʫ, ʯʪʦ ʠʟ-ʟʘ 

ʟʘʤʢʥʫʪʦʩʪʠ, ʩʢʦʚʘʥʥʦʩʪʠ ʠ ʨʦʙʦʩʪʠ ʦʪʜʝʣʴʥʳʝ ʵʢʩʧʝʨʪʳ ʥʝ ʤʦʛʫʪ ʩʨʘʟʫ 

ʚʳʩʢʘʟʘʪʴ ʩʚʦʸ ʤʥʝʥʠʝ ʠ ʧʨʝʜʦʩʪʘʚʠʪʴ ʪʨʝʙʫʝʤʳʝ ʟʥʘʥʠʷ. ʇʦʵʪʦʤʫ 

ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪ ʥʝ ʧʨʷʤʳʝ ʚʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʝʜʤʝʪ ʠʣʠ ʪʝʤʫ, ʘ ʢʦʩʚʝʥʥʳʝ, ʦʧʦʩʨʝʜʦʚʘʥʥʦ 

ʥʘʧʨʘʚʣʷʶʱʠʝ ʚʥʠʤʘʥʠʝ ʥʘ ʘʢʪʫʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ. ʀʥʦʛʜʘ ʚ ʠʥʪʝʨʝʩʘʭ 

ʜʝʣʘ ʧʨʠʭʦʜʠʪʩʷ ʟʘʜʘʚʘʪʴ ʥʝʩʢʦʣʴʢʦ ʢʦʩʚʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʚʤʝʩʪʦ ʦʜʥʦʛʦ 

ʧʨʷʤʦʛʦ.  

ɺʝʨʙʘʣʴʥʳʝ ʚʦʧʨʦʩʳ - ʵʪʦ ʪʨʘʜʠʮʠʦʥʥʳʝ ʫʩʪʥʳʝ ʚʦʧʨʦʩʳ.  

ɺʦʧʨʦʩʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʘʛʣʷʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʨʘʟʥʦʦʙʨʘʟʷʪ 

ʠʥʪʝʨʚʴʶ ʠ ʩʥʠʞʘʶʪ ʫʪʦʤʣʷʝʤʦʩʪʴ ʵʢʩʧʝʨʪʘ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʛʣʷʜʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠʩʧʦʣʴʟʫʶʪ ʬʦʪʦʛʨʘʬʠʠ, ʨʠʩʫʥʢʠ ʠ ʢʘʨʪʦʯʢʠ.  

ʈʘʟʜʝʣʝʥʠʝ ʚʦʧʨʦʩʦʚ ʧʦ ʬʫʥʢʮʠʠ ʥʘ ʦʩʥʦʚʥʳʝ, ʟʦʥʜʠʨʫʶʱʠʝ ʠ 

ʢʦʥʪʨʦʣʴʥʳʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝʨʝʜʢʦ ʵʢʩʧʝʨʪ ʧʦ ʢʘʢʠʤ-ʪʦ ʧʨʠʯʠʥʘʤ 

ʫʭʦʜʠʪ ʚ ʩʪʦʨʦʥʫ ʦʪ ʚʦʧʨʦʩʘ ʠ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʠʥʪʝʨʚʴʶ 

ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʧʨʦʜʫʢʪʠʚʥʳʤʠ. ʊʦʛʜʘ ʘʥʘʣʠʪʠʢ ʧʨʠʤʝʥʷʝʪ 

ʟʦʥʜʠʨʫʶʱʠʝ ʚʦʧʨʦʩʳ, ʢʦʥʮʝʥʪʨʠʨʫʶʱʠʝ ʚʥʠʤʘʥʠʝ ʵʢʩʧʝʨʪʘ ʚ 

ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʈʠʩ. 3.2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʧʨʦʩʦʚ 

 

ʅʝʡʪʨʘʣʴʥʳʝ ʚʦʧʨʦʩʳ ʥʦʩʷʪ ʙʝʩʧʨʠʩʪʨʘʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʥʘʚʦʜʷʱʠʝ ʚʦʧʨʦʩʳ ʟʘʩʪʘʚʣʷʶʪ ʵʢʩʧʝʨʪʘ ʧʨʠʩʣʫʰʘʪʴʩʷ ʠʣʠ ʜʘʞʝ 

ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʧʦʟʠʮʠʶ ʠʥʪʝʨʚʴʶʝʨʘ.  

ʂʨʦʤʝ ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ ʨʠʩ. 3.2, ʧʦʣʝʟʥʦ 

ʨʘʟʣʠʯʘʪʴ ʠ ʚʢʣʶʯʘʪʴ ʚ ʠʥʪʝʨʚʴʶ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʚʦʧʨʦʩʦʚ: 

ˤͦͨͪͦͫ·

˻ͭͪ͟·ͭ·͔

˭͊ͪ͟·ͭ·͔

˶͙;ͤ·͔

ˣ͔͙͘͡;ͤ·͔

˽ͪΎͣ·͔

˴͍͔ͦͫͤͤ·͔

ˤ͔ͪ͋͊͡Έͤ·͔

˿ ͙ͫͨͦ͡Έ͍͙͔ͦ͊ͤͣ͘ 
͎ͤ͊͡Ύ͎͒ͤͦͦ 
͔͙ͣ͊ͭͪ͊͊͡

˽ͦ ͺͯͤ͟ͼ͙͙

˻͍ͫͤͦͤ·͔

˭͙ͦͤ͒ͪͯΌ΅͙͔

˴ͦͤͭͪͦ͡Έͤ·͔

˽ͦ ͍͔͚͍͙ͦ͒ͫͭ͘Ό

˹͔͚ͭͪ͊͡Έͤ·͔

˹͍͊ͦ͒Ύ΅͙͔
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¶ ʢʦʥʪʘʢʪʥʳʝ (çʣʦʤʘʶʱʠʝ ʣʸʜè ʤʝʞʜʫ ʘʥʘʣʠʪʠʢʦʤ ʠ ʵʢʩʧʝʨʪʦʤ);  

¶ ʙʫʬʝʨʥʳʝ (ʜʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʝʤ ʠʥʪʝʨʚʴʶ);  

¶ ʦʞʠʚʣʷʶʱʠʝ ʧʘʤʷʪʴ ʵʢʩʧʝʨʪʦʚ (ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʩʣʫʯʘʝʚ ʠʟ ʧʨʘʢʪʠʢʠ);  

¶ çʧʨʦʚʦʮʠʨʫʶʱʠʝè (ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʩʧʦʥʪʘʥʥʳʭ, 

ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʦʪʚʝʪʦʚ). 

 

ɼʦʩʪʦʠʥʩʪʚʦ 

¶ ʅʘʣʠʯʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ (ʚʦʟʤʦʞʥʦʩʪʴ ʫʪʦʯʥʝʥʠʡ ʠ 

ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʪʠʚʦʨʝʯʠʡ) 

ʅʝʜʦʩʪʘʪʦʢ 

¶ ʊʨʝʙʫʝʪ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʧʦʜʛʦʪʦʚʢʫ ʚʦʧʨʦʩʦʚ 

ʠʥʪʝʨʚʴʶ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ ʠ ʤʳʩʣʠʪʝʣʴ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ (ʞʫʨʥʘʣʠʩʪʩʢʠʝ ʥʘʚʳʢʠ, ʫʤʝʥʠʝ ʩʣʫʰʘʪʴ). 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ 

 

ʉʚʦʙʦʜʥʳʡ ʜʠʘʣʦʛ  

 

ʇʨʠ ʩʚʦʙʦʜʥʦʤ ʜʠʘʣʦʛʝ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʩ ʵʢʩʧʝʨʪʦʤ 

ʦʪʩʫʪʩʪʚʫʝʪ ʢʘʢʦʡ-ʣʠʙʦ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ ʧʣʘʥ. ʆʜʥʘʢʦ ʵʪʘ ʬʦʨʤʘ 

ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʪʨʝʙʫʝʪ ʩʘʤʦʡ ʩʝʨʴʸʟʥʦʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. ʅʘ ʨʠʩ. ʧʦʢʘʟʘʥʘ ʦʜʥʘ ʠʟ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʩʭʝʤ ʪʘʢʦʡ 

ʧʦʜʛʦʪʦʚʢʠ. 

ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʢ ʜʠʘʣʦʛʫ - ʧʦʜʣʠʥʥʘʷ 

ʜʨʘʤʘʪʫʨʛʠʷ. ɺ ʝʸ ʩʮʝʥʘʨʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪ ʧʣʘʚʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʨʦʮʝʜʫʨʳ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʦʪ ʧʨʠʷʪʥʦʛʦ ʚʧʝʯʘʪʣʝʥʠʷ ʚ ʥʘʯʘʣʝ 

ʙʝʩʝʜʳ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʢʦʥʪʘʢʪʫ ʯʝʨʝʟ ʧʨʦʙʫʞʜʝʥʠʝ ʠʥʪʝʨʝʩʘ ʠ 

ʟʘʚʦʝʚʘʥʠʝ ʜʦʚʝʨʠʷ ʵʢʩʧʝʨʪʘ.  



38 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʝʣʘʥʠʷ ʵʢʩʧʝʨʪʘ ʧʨʦʜʦʣʞʘʪʴ ʙʝʩʝʜʫ ʦʙʳʯʥʦ 

ʧʨʦʠʟʚʦʜʷʪ çʧʦʛʣʘʞʠʚʘʥʠʷè ʪʠʧʘ: çʗ ɺʘʩ ʧʦʥʠʤʘʶ...è, ç...ʕʪʦ ʦʯʝʥʴ 

ʠʥʪʝʨʝʩʥʦè ʠ ʪ. ʧ. ʇʨʠ ʵʪʦʤ ʧʦʚʝʜʝʥʠʝ ʘʥʘʣʠʪʠʢʘ ʜʦʣʞʥʦ ʙʳʪʴ 

ʠʩʢʨʝʥʥʠʤ, ʚʝʜʴ ʜʘʚʥʦ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʣʫʯʰʘʷ ʫʣʦʚʢʘ - ʠʟʙʝʛʘʪʴ ʚʩʷʢʠʭ 

ʫʣʦʚʦʢ ʠ ʦʪʥʦʩʠʪʴʩʷ ʢ ʩʦʙʝʩʝʜʥʠʢʫ ʩ ʠʩʪʠʥʥʳʤ ʫʚʘʞʝʥʠʝʤ ʠ ʥʘʩʪʦʷʱʠʤ 

ʠʥʪʝʨʝʩʦʤ. 

ʉʫʱʝʩʪʚʫʝʪ ʢʘʪʘʣʦʛ ʩʚʦʡʩʪʚ ʠʜʝʘʣʴʥʦʛʦ ʠʥʪʝʨʚʴʶʝʨʘ: çʆʥ 

ʜʦʣʞʝʥ ʚʳʛʣʷʜʝʪʴ ʟʜʦʨʦʚʳʤ, ʩʧʦʢʦʡʥʳʤ, ʫʚʝʨʝʥʥʳʤ, ʚʥʫʰʘʪʴ ʜʦʚʝʨʠʝ, 

ʙʳʪʴ ʠʩʢʨʝʥʥʠʤ, ʚʝʩʸʣʳʤ, ʧʨʦʷʚʣʷʪʴ ʠʥʪʝʨʝʩ ʢ ʙʝʩʝʜʝ, ʙʳʪʴ ʦʧʨʷʪʥʦ 

ʦʜʝʪʳʤ, ʫʭʦʞʝʥʥʳʤè.  

ɼʣʷ ʚʝʜʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʜʠʘʣʦʛʘ ʧʦʣʝʟʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ 

ʤʥʝʥʠʝʤ ʢʣʘʩʩʠʢʘ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʣʠʪʝʨʘʪʫʨʦʚʝʜʝʥʠʷ ʄ. ʄ. ɹʘʭʪʠʥʘ: 

çɼʠʘʣʦʛ - ʩʪʦʣʢʥʦʚʝʥʠʝ ʨʘʟʥʳʭ ʫʤʦʚ, ʨʘʟʥʳʭ ʠʩʪʠʥ, ʥʝʩʭʦʜʥʳʭ 

ʢʫʣʴʪʫʨʥʳʭ ʧʦʟʠʮʠʡ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʜʠʥʳʡ ʫʤ, ʝʜʠʥʫʶ ʠʩʪʠʥʫ, 

ʦʙʱʫʶ ʢʫʣʴʪʫʨʫ.  

ɼʠʘʣʦʛ ʧʨʝʜʧʦʣʘʛʘʝʪ:  

¶ ʫʥʠʢʘʣʴʥʦʩʪʴ ʢʘʞʜʦʛʦ ʧʘʨʪʥʸʨʘ ʠ ʠʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ 

ʨʘʚʝʥʩʪʚʦ ʜʨʫʛ ʜʨʫʛʫ;  

¶ ʨʘʟʣʠʯʠʝ ʠ ʦʨʠʛʠʥʘʣʴʥʦʩʪʴ ʠʭ ʪʦʯʝʢ ʟʨʝʥʠʷ;  

¶ ʦʨʠʝʥʪʘʮʠʶ ʢʘʞʜʦʛʦ ʥʘ ʧʦʥʠʤʘʥʠʝ ʠ ʥʘ ʘʢʪʠʚʥʫʶ 

ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʝʛʦ ʪʦʯʢʠ  

¶ ʟʨʝʥʠʷ ʧʘʨʪʥʸʨʦʤ;  

¶ ʦʞʠʜʘʥʠʝ ʦʪʚʝʪʘ ʠ ʝʛʦ ʧʨʝʜʚʦʩʭʠʱʝʥʠʝ ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʚʳʩʢʘʟʳʚʘʥʠʠ;  

¶ ʚʟʘʠʤʥʫʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʩʪʴ ʧʦʟʠʮʠʡ ʫʯʘʩʪʥʠʢʦʚ ʦʙʱʝʥʠʷ, 

ʩʦʦʪʥʝʩʝʥʠʝ ʢʦʪʦʨʳʭ ʠ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʜʠʘʣʦʛʘè. 

*ʂʦʛʥʠʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ - ʨʘʟʜʝʣ ʧʩʠʭʦʣʦʛʠʠ, ʠʟʫʯʘʶʱʠʡ 

ʢʦʛʥʠʪʠʚʥʳʝ, ʪʦ ʝʩʪʴ ʧʦʟʥʘʚʘʪʝʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʯʝʣʦʚʝʯʝʩʢʦʡ ʧʩʠʭʠʢʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʙʳʯʥʦ ʩʚʷʟʘʥʳ ʩ ʚʦʧʨʦʩʘʤʠ ʧʘʤʷʪʠ, 

ʚʥʠʤʘʥʠʷ, ʯʫʚʩʪʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʣʦʛʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ, 

ʚʦʦʙʨʘʞʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʧʨʠʥʷʪʠʶ ʨʝʰʝʥʠʡ. 
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ʈʠʩ. 3.3. ʉʭʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʥʪʝʨʚʴʶ ʠ ʩʚʦʙʦʜʥʦʤʫ ʜʠʘʣʦʛʫ 

 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ɻʠʙʢʦʩʪʴ.  

¶ ʉʠʣʴʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ.  

¶ ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʮʝʥʘʨʠʷ ʠ ʬʦʨʤʳ ʩʝʘʥʩʘ. 

ʅʝʜʦʩʪʘʪʢʠ 

¶ ʊʨʝʙʫʝʪ ʦʪ ʘʥʘʣʠʪʠʢʘ ʚʳʩʦʯʘʡʰʝʛʦ ʥʘʧʨʷʞʝʥʠʷ.  

˽͎͍ͦ͒ͦͭͦ͊͟

˻͋΅͊Ύ

˽͍ͦ·΄͔͙͔ͤ ͤ͊ͯ;͚ͤͦ 
Ή͙ͪͯ͒ͼ͙͙

˻͍͔͙͔͊͒ͤ͡ ͦ͋΅͔͚ 
ͯ͟͡Έ͚ͭͯͪͦ

˭͍ͤ͊ͦͣͫͭͦ͟ ͫ 
͙͔͚ͫͫͭͣͤͦ 
͙͔͎͙͔͚ͭͦ͒ͦͦ͡

˿͔ͨͼ͙͊͡Έͤ͊Ύ

˻͍͔͙͔͊͒ͤ͡ ͔͙͔͚ͭͦͪ ͙ 
͍ͤ͊·͙͊ͣ͟ 

͙͔͍ͤͭͪΈΌ͙͍͙ͪͦ͊ͤΎ

˴͔ͦͤͪͭͤ͊͟Ύ

ˮͯ͘;͔͔͙ͤ 
͔͔͚ͨͪ͒ͣͭͤͦ ͙ͦ͋͊ͫͭ͡ 
ͨͦ ͙͔͔ͭͪ͊ͭͯͪ͡

˽͎͍ͦ͒ͦͭͦ͊͟ ͙ͫͭͯ͊ͼ͙͙ 
ͦ͋΅͔͙ͤΎ

˭͍ͤ͊ͦͣͫͭͦ͟ ͫ 
Ή͔ͫͨͪͭͦͣ͟

͔͙͍͙͔́ͫͭͪͦ͊ͤ 
Ή͔ͫͨͪͭ͊͟

˽͙ͫͻ͎͙ͦͦ͡;͔ͫ͊͟Ύ

˭͍ͤ͊ͦͣͫͭͦ͟ ͫ ͔͙͔͚ͭͦͪ 
ͦ͋΅͔͙ͤΎ

ˮͯ͘;͔͙͔ͤ 
͎͙͙͍͚ͦͤͭͤͦ͟ 
͙ͨͫͻ͎͙͙ͦͦ͡ϝ
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¶ ʆʪʩʫʪʩʪʚʠʝ ʬʦʨʤʘʣʴʥʳʭ ʤʝʪʦʜʠʢ.  

¶ ʊʨʫʜʥʦʩʪʴ ʧʨʦʪʦʢʦʣʠʨʦʚʘʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ ʠʣʠ ʤʳʩʣʠʪʝʣʴ  

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ (ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, ʫʤʝʥʠʝ ʩʣʫʰʘʪʴ, ʦʙʘʷʥʠʝ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ, ʩʣʘʙʦ- ʠ ʩʨʝʜʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ 

3.5. ɸʢʪʠʚʥʳʝ ʛʨʫʧʧʦʚʳʝ ʤʝʪʦʜʳ 

ɸʢʪʠʚʥʳʝ ʛʨʫʧʧʦʚʳʝ ʤʝʪʦʜʫ ʩʘʤʠ ʧʦ ʩʝʙʝ ʥʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʠʩʪʦʯʥʠʢʦʤ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ ʧʦʣʥʦʛʦ ʟʥʘʥʠʷ. ʆʥʠ ʚʳʩʪʫʧʘʶʪ ʢʘʢ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʩʣʫʞʘʪ ʭʦʨʦʰʝʡ çʧʨʠʧʨʘʚʦʡè ʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ 

ʤʝʪʦʜʘʤ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ, ʘʢʪʠʚʠʟʠʨʫʶʱʝʡ ʤʳʰʣʝʥʠʝ ʠ ʧʦʚʝʜʝʥʠʝ 

ʵʢʩʧʝʨʪʦʚ.  

 

çʂʨʫʛʣʳʡ ʩʪʦʣè  

 

ʄʝʪʦʜ ʢʨʫʛʣʦʛʦ ʩʪʦʣʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʘʚʥʦʧʨʘʚʥʦʝ ʦʙʩʫʞʜʝʥʠʝ 

ʠʥʪʝʨʝʩʫʶʱʝʡ ʧʨʦʙʣʝʤʳ ʥʝʩʢʦʣʴʢʠʤʠ ʵʢʩʧʝʨʪʘʤʠ. ɿʘʜʘʯʘ ʜʠʩʢʫʩʩʠʠ 

ð ʢʦʣʣʝʢʪʠʚʥʦ, ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ, ʧʦʜ ʨʘʟʥʳʤʠ ʫʛʣʘʤʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʩʧʦʨʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʦʩʪʨʦʪʳ ʥʘ 

çʢʨʫʛʣʳʡ ʩʪʦʣè ʧʨʠʛʣʘʰʘʶʪ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʠ ʧʦʢʦʣʝʥʠʡ. ʏʠʩʣʦ ʫʯʘʩʪʥʠʢʦʚ ʜʠʩʢʫʩʩʠʠ ʦʙʳʯʥʦ 

ʢʦʣʝʙʣʝʪʩʷ ʦʪ ʪʨʸʭ ʜʦ ʧʷʪʠ-ʩʝʤʠ.  

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʩʢʫʩʩʠʠ ʚʝʜʫʱʝʤʫ (ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ) 

ʥʝʦʙʭʦʜʠʤʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʩʝ ʫʯʘʩʪʥʠʢʠ ʧʨʘʚʠʣʴʥʦ ʧʦʥʠʤʘʶʪ ʟʘʜʘʯʫ. 

ɿʘʪʝʤ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʨʝʛʣʘʤʝʥʪ ʠ ʯʸʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʪʝʤʫ.  

ʇʦ ʭʦʜʫ ʜʠʩʢʫʩʩʠʠ ʚʘʞʥʦ ʧʨʦʩʣʝʜʠʪʴ, ʯʪʦʙʳ ʩʣʠʰʢʦʤ 

ʵʤʦʮʠʦʥʘʣʴʥʳʝ ʠ ʨʘʟʛʦʚʦʨʯʠʚʳʝ ʵʢʩʧʝʨʪʳ ʥʝ ʧʦʜʤʝʥʷʣʠ ʪʝʤʫ, ʠ ʯʪʦʙʳ 

ʢʨʠʪʠʢʘ ʧʦʟʠʮʠʡ ʜʨʫʛ ʜʨʫʛʘ ʙʳʣʘ ʦʙʦʩʥʦʚʘʥʥʦʡ. ʆʧʨʝʜʝʣʸʥʥʳʝ ʫʩʠʣʠʷ 

ʚʝʜʫʱʠʡ ʜʦʣʞʝʥ ʧʨʠʣʦʞʠʪʴ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ çʵʬʬʝʢʪʘ ʬʘʩʘʜʘè, ʢʦʛʜʘ 

ʫ ʫʯʘʩʪʥʠʢʦʚ ʧʨʝʚʘʣʠʨʫʝʪ ʞʝʣʘʥʠʝ ʧʨʦʠʟʚʝʩʪʠ ʚʧʝʯʘʪʣʝʥʠʝ ʥʘ ʜʨʫʛʠʭ ʠ 

ʦʥʠ ʛʦʚʦʨʷʪ ʩʦʚʩʝʤ ʥʝ ʪʦ, ʯʪʦ ʩʢʘʟʘʣʠ ʙʳ ʚ ʥʦʨʤʘʣʴʥʦʡ ʦʙʩʪʘʥʦʚʢʝ.  
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ʅʘʫʯʥʘʷ ʧʣʦʜʦʪʚʦʨʥʦʩʪʴ ʜʠʩʢʫʩʩʠʡ ʜʝʣʘʝʪ ʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ 

ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ, ʥʦ ʠ ʜʣʷ ʩʘʤʠʭ ʵʢʩʧʝʨʪʦʚ, ʦʩʦʙʝʥʥʦ 

ʜʣʷ ʪʝʭ, ʢʪʦ ʟʥʘʝʪ ʤʝʥʴʰʝ. ʂʘʢ ʦʪʤʝʯʘʣ ʕʧʠʢʫʨ: çʇʨʠ ʬʠʣʦʩʦʬʩʢʦʡ 

ʜʠʩʢʫʩʩʠʠ ʙʦʣʴʰʝ ʚʳʠʛʨʳʚʘʝʪ ʧʦʙʝʞʜʸʥʥʳʡ - ʚ ʪʦʤ ʦʪʥʦʰʝʥʠʠ, ʯʪʦ ʦʥ 

ʫʤʥʦʞʘʝʪ ʟʥʘʥʠʷè. 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳʝ ʬʨʘʛʤʝʥʪʳ ʟʥʘʥʠʡ.  

¶ ʆʞʠʚʣʷʝʪ ʧʨʦʮʝʜʫʨʫ ʠʟʚʣʝʯʝʥʠʷ.  

¶ ʇʦʟʚʦʣʷʝʪ ʫʯʘʩʪʥʠʢʘʤʠ ʦʙʤʝʥʠʚʘʪʴʩʷ ʟʥʘʥʠʷʤʠ. 

ʅʝʜʦʩʪʘʪʢʠ 

¶ ʊʨʝʙʫʝʪ ʙʦʣʴʰʠʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ. 

¶ ʆʪʣʠʯʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ ʠʣʠ ʤʳʩʣʠʪʝʣʴ (ʠʩʢʫʩʩʪʚʦ ʧʦʣʝʤʠʢʠ) 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ (ʜʠʧʣʦʤʘʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʩʣʘʙʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩ 

ʥʘʣʠʯʠʝʤ ʩʧʦʨʥʳʭ ʧʨʦʙʣʝʤ 

 

 çʄʦʟʛʦʚʦʡ ʰʪʫʨʤè  

 

çʄʦʟʛʦʚʦʡ ʰʪʫʨʤè ʠʣʠ çʤʦʟʛʦʚʘʷ ʘʪʘʢʘè - ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ 

ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʢʨʝʧʦʱʝʥʠʷ ʠ ʘʢʪʠʚʠʟʘʮʠʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ 

ʤʳʰʣʝʥʠʷ. ɺʧʝʨʚʳʝ ʵʪʦʪ ʤʝʪʦʜ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʚ 1939 ʛʦʜʫ ɸ. 

ʆʩʙʦʨʥʦʤ ʚ ʉʐɸ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʥʦʚʳʭ ʠʜʝʡ.  

ʆʩʥʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʰʪʫʨʤʘ - ʦʪʜʝʣʝʥʠʝ ʧʨʦʮʝʜʫʨʳ ʛʝʥʝʨʘʮʠʠ 

ʠʜʝʡ ʚ ʟʘʤʢʥʫʪʦʡ ʛʨʫʧʧʝ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪ ʧʨʦʮʝʩʩʘ ʠʭ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ.  

ʆʙʳʯʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʰʪʫʨʤʘ - ʧʦʨʷʜʢʘ 40 ʤʠʥʫʪ. 

ʂʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ - ʜʦ 10 ʯʝʣʦʚʝʢ. ʕʪʠʤ ʫʯʘʩʪʥʠʢʘʤ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʩʢʘʟʘʪʴ ʥʘ ʟʘʜʘʥʥʫʶ ʪʝʤʫ ʣʶʙʳʝ ʤʳʩʣʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʰʫʪʣʠʚʳʝ, 

ʬʘʥʪʘʩʪʠʯʝʩʢʠʝ ʠ ʦʰʠʙʦʯʥʳʝ. ʂʨʠʪʠʢʘ ʟʘʧʨʝʱʝʥʘ. ʈʝʛʣʘʤʝʥʪ - ʜʦ 2 

ʤʠʥʫʪ ʥʘ ʚʳʩʪʫʧʣʝʥʠʝ.  
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ʀʟ ʦʧʳʪʘ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʯʠʩʣʦ ʚʳʩʢʘʟʘʥʥʳʭ ʠʜʝʡ ʯʘʩʪʦ 

ʧʨʝʚʳʰʘʝʪ 50. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ ʤʦʤʝʥʪ ʰʪʫʨʤʘ - ʥʘʩʪʫʧʣʝʥʠʝ 

ʧʠʢʘ (ʘʞʠʦʪʘʞʘ), ʢʦʛʜʘ ʠʜʝʠ ʥʘʯʠʥʘʶʪ ʙʫʢʚʘʣʴʥʦ çʬʦʥʪʘʥʠʨʦʚʘʪʴè. 

ʇʦʩʣʝʜʫʶʱʠʡ ʘʥʘʣʠʟ, ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪ ʛʨʫʧʧʘ ʩʪʦʨʦʥʥʠʭ ʵʢʩʧʝʨʪʦʚ, 

ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʩʝʛʦ ʣʠʰʴ 10-15% ʠʜʝʡ ʨʘʟʫʤʥʳ, ʥʦ 

ʩʨʝʜʠ ʥʠʭ ʚʩʪʨʝʯʘʶʪʩʷ ʚʝʩʴʤʘ ʦʨʠʛʠʥʘʣʴʥʳʝ. 

ʀʩʢʫʩʩʪʚʦ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ, ʧʨʦʚʦʜʷʱʝʛʦ çʤʦʟʛʦʚʦʡ 

ʰʪʫʨʤè, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ ʘʫʜʠʪʦʨʠʠ, 

çʧʦʜʦʛʨʝʚʘʷè ʘʫʜʠʪʦʨʠʶ. ɺʦʧʨʦʩʳ ʩʣʫʞʘʪ ʩʚʦʝʦʙʨʘʟʥʳʤ çʢʨʶʯʢʦʤè, 

ʢʦʪʦʨʳʤ ʠʟʚʣʝʢʘʶʪʩʷ ʠʜʝʠ.  

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ɸʢʪʠʚʠʟʠʨʫʝʪ ʤʳʰʣʝʥʠʝ ʵʢʩʧʝʨʪʦʚ.  

¶ ʇʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʛʣʫʙʠʥʥʳʝ ʧʣʘʩʪʳ ʟʥʘʥʠʡ (ʥʘ ʫʨʦʚʥʝ 

ʙʝʩʩʦʟʥʘʪʝʣʴʥʦʛʦ.  

¶ ʇʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʥʦʚʦʝ ʟʥʘʥʠʝ (ʛʠʧʦʪʝʟʘ). 

ʅʝʜʦʩʪʘʪʢʠ 

¶ ɺʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʜʣʷ ʥʦʚʳʭ ʠʥʪʝʨʝʩʥʳʭ ʧʨʦʙʣʝʤ.  

¶ ʅʝ ʚʩʝʛʜʘ ʵʬʬʝʢʪʠʚʝʥ (ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʡ ʧʨʦʮʝʥʪ 

ʧʨʦʜʫʢʪʠʚʥʳʭ ʠʜʝʡ). 

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ (ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʪʚʦʨʯʝʩʪʚʫ). 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ ʠʣʠ ʤʳʩʣʠʪʝʣʴ (ʙʳʩʪʨʘʷ ʨʝʘʢʮʠʷ ʠ ʯʫʚʩʪʚʦ 

ʶʤʦʨʘ). 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ ʩʣʘʙʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩ 

ʥʘʣʠʯʠʝʤ ʩʧʦʨʥʳʭ ʧʨʦʙʣʝʤ + ʥʘʣʠʯʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ çʙʝʣʳʭ 

ʧʷʪʝʥè. 
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3.6. ʕʢʩʧʝʨʪʥʳʝ ʠʛʨʳ 

ʇʣʦʜʦʪʚʦʨʥʦʩʪʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʠʛʨʘʭ 

ʩʝʛʦʜʥʷ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʵʢʩʧʝʨʪʥʳʭ ʠʛʨ: 

 

 
 

ʈʠʩ. 3.4. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʵʢʩʧʝʨʪʥʳʭ ʠʛʨ 

 

ʀʛʨʳ ʩ ʵʢʩʧʝʨʪʦʤ 

 

ɺ ʠʛʨʘʭ ʩ ʵʢʩʧʝʨʪʦʤ ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʢʘʢʫʶ-

ʣʠʙʦ ʨʦʣʴ ʚ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʪʫʘʮʠʠ. ʅʘʧʨʠʤʝʨ, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʨʦʣʴ 

͔̏ͫͨͪͭͤ͟·͔ ͙͎ͪ·

˽ͦ ;͙ͫͯ͡ 
ͯ;͙͍͊ͫͭͤͦ͟

ˮ͙͍͙ͤ͒͒ͯ͊͡
Έͤ·͔ ό͙͎ͪ· ͫ 
Ή͔ͫͨͪͭͦͣ͟ύ

˥͍ͪͯͨͨͦ·͔ 
ό͔͍ͪͦ͡·͔ 
͙͎ͪ· ͍ 
͎͔ͪͯͨͨύ

˽ͦ ͙͔͔͙ͨͪͣͤͤΌ 
͔ͫͨͼ͙͊͡Έ͎ͤͦͦ 
͍͙ͦ͋ͦͪͯ͒ͦ͊ͤΎ

ˮ͎ͪ· ͫ 
͔͖ͭͪͤ͊͗ͪ͊ͣ

͙

ˮ͎ͪ· ͔͋͘ 
͔͍͙͙ͪͭ͊͘͟

˽ͦ 
͙ͫͨͦ͡Έ͍͙ͦ͊ͤ͘Ό 
ͦͣͨ͟ΈΌ͔͍ͭͪͦ

˴ͦͣͨΈΌ͔ͭͪͤ
·͔ ͙͎ͪ·

ˮ͎ͪ· ͔͋͘ 
͔͍͙͙ͪͭ͊͘͟
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ʋʯʝʥʠʢʘ, ʢʦʪʦʨʳʡ ʥʘ ʛʣʘʟʘʭ ʫ ʵʢʩʧʝʨʪʘ (ʋʯʠʪʝʣʷ), ʧʦʧʨʘʚʣʷʶʱʝʛʦ 

ʋʯʝʥʠʢʘ, ʚʳʧʦʣʥʷʝʪ ʨʘʙʦʪʫ ʥʘ ʟʘʜʘʥʥʫʶ ʪʝʤʫ. ʊʘʢʘʷ ʠʛʨʘ - ʭʦʨʦʰʠʡ 

ʩʧʦʩʦʙ ʨʘʟʛʦʚʦʨʠʪʴ ʟʘʩʪʝʥʯʠʚʦʛʦ ʵʢʩʧʝʨʪʘ. ɼʨʫʛʦʡ ʧʨʠʤʝʨ - ʠʛʨʘ ʚ 

ʉʧʝʮʠʘʣʠʩʪʘ (ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ) ʠ ʂʦʥʩʫʣʴʪʘʥʪʘ (ʵʢʩʧʝʨʪ). ʕʪʘ ʠʛʨʘ 

ʜʘʸʪ ʠʥʦʛʜʘ ʚʧʝʯʘʪʣʷʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʢʨʳʪʳʭ ʧʣʘʩʪʦʚ ʟʥʘʥʠʷ ʧʨʠʤʝʥʷʝʪʩʷ ʠʛʨʘ, ʚ 

ʢʦʪʦʨʦʡ ʩʧʝʮʠʘʣʠʩʪ ʜʝʣʘʝʪ ʧʨʦʛʥʦʟʳ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ ʠ 

ʜʘʸʪ ʠʤ ʦʙʦʩʥʦʚʘʥʠʷ. ɿʘʪʝʤ ʧʦ ʠʩʪʝʯʝʥʠʠ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʚʨʝʤʝʥʠ 

ʩʧʝʮʠʘʣʠʩʪʫ ʧʨʝʜʲʷʚʣʷʶʪ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʝ ʦʙʦʩʥʦʚʘʥʠʷ ʠ ʧʨʦʩʷʪ 

ʧʨʦʠʟʚʝʩʪʠ ʧʦ ʥʠʤ ʧʨʦʛʥʦʟʳ. ʂʘʢ ʦʢʘʟʳʚʘʝʪʩʷ, ʪʘʢʦʡ ʧʨʦʩʪʦʡ ʧʨʠʸʤ 

ʥʝʨʝʜʢʦ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʧʨʦʧʫʱʝʥʥʳʝ ʰʘʛʠ ʚ ʨʘʩʩʫʞʜʝʥʠʷʭ 

ʵʢʩʧʝʨʪʘ.  

ɺ ʠʛʨʝ çʬʦʢʫʩʠʨʦʚʢʘ ʥʘ ʢʦʥʪʝʢʩʪʝè ʵʢʩʧʝʨʪ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ 

ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ - ʨʦʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʄʦʜʝʣʠʨʫʝʪʩʷ ʩʠʪʫʘʮʠʷ ʢʦʥʩʫʣʴʪʘʮʠʠ. ʇʝʨʚʳʝ ʨʝʘʢʮʠʠ ʵʢʩʧʝʨʪʘ 

ʢʦʥʮʝʥʪʨʠʨʫʶʪʩʷ ʚʦʢʨʫʛ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʧʦʥʷʪʠʡ ʠ ʩʘʤʳʭ ʚʘʞʥʳʭ 

ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ.  

ɺ ʮʝʣʦʤ ʧʦ ʠʛʨʘʤ ʩ ʵʢʩʧʝʨʪʦʤ ʜʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ 

ʩʦʚʝʪʳ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ:  

¶ ʀʛʨʘʡʪʝ ʩʤʝʣʝʝ, ʧʨʠʜʫʤʳʚʘʡʪʝ ʠʛʨʳ ʩʘʤʠ.  

¶ ʅʝ ʥʘʚʷʟʳʚʘʡʪʝ ʠʛʨʫ ʵʢʩʧʝʨʪʫ, ʝʩʣʠ ʦʥ ʥʝ ʨʘʩʧʦʣʦʞʝʥ.  

¶ ʅʝ çʜʘʚʠʪʝè ʥʘ ʵʢʩʧʝʨʪʘ, ʥʝ ʟʘʙʳʚʘʡʪʝ ʮʝʣʠ ʠʛʨʳ.  

¶ ʅʝ ʟʘʙʳʚʘʡʪʝ ʦ ʚʨʝʤʝʥʠ ʠ ʦ ʪʦʤ, ʯʪʦ ʠʛʨʘ ʫʪʦʤʠʪʝʣʴʥʘ ʜʣʷ 

ʵʢʩʧʝʨʪʘ.  

¶ ʀʛʨʘʡʪʝ ʚʝʩʝʣʦ, ʥʝʰʘʙʣʦʥʥʦ. 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ɼʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʧʦʣʫʯʘʪʴ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʢʘʨʪʠʥʫ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ.  

¶ ʇʦʟʚʦʣʷʶʪ ʚʳʷʩʥʷʪʴ ʢʘʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ ʢʘʢ ʠʩʧʦʣʴʟʫʝʪ 

ʵʢʩʧʝʨʪ. 

ʅʝʜʦʩʪʘʪʢʠ 

¶ ʆʪʩʫʪʩʪʚʠʝ ʤʝʪʦʜʠʢ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʙʦʨʘ ʠʛʨ.  

¶ ɺʳʩʦʢʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʥʘʣʠʪʠʢʫ. 
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ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ ʠʣʠ ʧʨʘʢʪʠʢ (ʨʘʩʢʦʚʘʥʥʦʩʪʴ ʠ ʘʢʪʸʨʩʢʦʝ 

ʤʘʩʪʝʨʩʪʚʦ) 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ (ʨʝʞʠʩʩʸʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʤʝʥʠʝ ʩʦʟʜʘʚʘʪʴ 

ʩʮʝʥʘʨʠʡ, ʘʢʪʸʨʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʨʝʜʥʝ- ʠ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ 

ʩʣʘʙʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ. 

 

ʈʦʣʝʚʳʝ ʠʛʨʳ ʚ ʛʨʫʧʧʝ  

 

ɺ ʢʘʞʜʦʡ ʛʨʫʧʧʦʚʦʡ ʠʛʨʝ ʟʘʨʘʥʝʝ ʩʦʩʪʘʚʣʷʝʪʩʷ ʩʮʝʥʘʨʠʡ, 

ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʨʦʣʠ, ʛʦʪʦʚʷʪʩʷ ʧʦʨʪʨʝʪʳ-ʦʧʠʩʘʥʠʷ ʨʦʣʝʡ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʦʮʝʥʠʚʘʥʠʷ ʠʛʨʦʢʦʚ.  

ʀʟʚʝʩʪʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʨʦʚʝʜʝʥʠʷ ʨʦʣʝʚʳʭ ʠʛʨ. ɺ ʦʜʥʠʭ 

ʠʛʨʘʭ ʫʯʘʩʪʥʠʢʠ ʧʨʠʜʫʤʳʚʘʶʪ ʩʝʙʝ ʥʦʚʳʝ ʠʤʝʥʘ ʠ ʚʳʩʪʫʧʘʶʪ ʧʦʜ 

ʥʠʤʠ. ɺ ʜʨʫʛʠʭ ʚʩʝ ʠʛʨʦʢʠ ʧʝʨʝʭʦʜʷʪ ʥʘ çʪʳè. ɺ-ʪʨʝʪʴʠʭ, ʨʦʣʠ 

ʚʳʙʠʨʘʶʪ ʠʛʨʦʢʠ, ʚ-ʯʝʪʚʝʨʪʳʭ ʜʣʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʦʣʝʡ ʚʳʪʷʛʠʚʘʝʪʩʷ 

ʞʨʝʙʠʡ.  

ʆʙʳʯʥʦ ʚ ʠʛʨʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʥʘʥʠʷ, 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʦʪ ʪʨʸʭ ʜʦ ʰʝʩʪʠ ʵʢʩʧʝʨʪʦʚ. ɺ ʩʣʫʯʘʝ ʙʦʣʴʰʝʛʦ 

ʯʠʩʣʘ ʵʢʩʧʝʨʪʦʚ ʦʥʠ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʛʨʫʧʧʳ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ 

ʦʨʛʘʥʠʟʫʝʪʩʷ ʩʦʩʪʷʟʘʥʠʝ: ʯʝʡ ʜʠʘʛʥʦʟ ʦʢʘʞʝʪʩʷ ʙʣʠʞʝ ʢ ʠʩʪʠʥʥʦʤʫ, ʯʝʡ 

ʧʣʘʥ ʨʘʮʠʦʥʘʣʴʥʝʝ ʠʩʧʦʣʴʟʫʝʪ ʨʝʩʫʨʩʳ, ʢʪʦ ʙʳʩʪʨʝʝ ʦʧʨʝʜʝʣʠʪʴ 

ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʙʣʦʢʝ ʠ ʪ. ʧ.  

ʉʦʟʜʘʥʠʝ ʠʛʨʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ ʪʨʝʙʫʝʪ ʬʘʥʪʘʟʠʠ ʠ ʚʳʜʫʤʢʠ ʦʪ 

ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ. ɻʣʘʚʥʦʝ, ʯʪʦʙʳ ʵʢʩʧʝʨʪʳ ʚ ʠʛʨʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʧʦʛʨʫʟʠʣʠʩʴ ʚ ʩʠʪʫʘʮʠʶ, ʜʝʡʩʪʚʠʪʝʣʴʥʦ çʟʘʠʛʨʘʣʠè, ʨʘʩʢʨʝʧʦʩʪʠʣʠʩʴ ʠ 

çʨʘʩʢʨʳʣʠ ʩʚʦʠ ʢʘʨʪʳè. 

 

ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ʈʝʘʣʠʩʪʠʯʥʦ ʚʦʩʩʦʟʜʘʶʪ ʘʪʤʦʩʬʝʨʫ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ. 

ʈʘʩʢʨʝʧʦʱʘʶʪ ʵʢʩʧʝʨʪʦʚ.  

¶ çɻʨʫʧʧʦʚʳʝè ʟʥʘʥʠʷ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʳ.  

¶ ɺʳʷʚʣʷʶʪ ʣʦʛʠʢʫ ʠ ʘʨʛʫʤʝʥʪʘʮʠʶ ʵʢʩʧʝʨʪʦʚ. 
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ʅʝʜʦʩʪʘʪʢʠ 

¶ ʊʨʝʙʫʶʪ ʦʪ ʘʥʘʣʠʪʠʢʘ ʟʥʘʥʠʷ ʦʩʥʦʚ ʠʛʨʦʪʝʭʥʠʢʠ.  

¶ ʉʣʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ ʠʛʨ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʝʡ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ ʠʣʠ ʧʨʘʢʪʠʢ (ʨʘʩʢʦʚʘʥʥʦʩʪʴ ʠ ʘʢʪʸʨʩʢʦʝ 

ʤʘʩʪʝʨʩʪʚʦ) 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʉʦʙʝʩʝʜʥʠʢ (ʨʝʞʠʩʩʸʨʩʢʠʝ ʩʧʦʩʦʙʥʦʩʪʠ, ʫʤʝʥʠʝ ʩʦʟʜʘʚʘʪʴ 

ʩʮʝʥʘʨʠʡ, ʘʢʪʸʨʩʢʦʝ ʤʘʩʪʝʨʩʪʚʦ) 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʨʝʜʥʝ- ʠ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ 

ʩʣʘʙʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ. 

 

ʀʛʨʳ ʩ ʪʨʝʥʘʞʸʨʘʤʠ  

 

ʊʨʝʥʘʞʸʨʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʧʨʦʬʝʩʩʠʷʤ, 

ʪʨʝʙʫʶʱʠʤ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʷʶʱʫʶʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʩʠʪʫʘʮʠʶ. ʉʶʜʘ ʦʪʥʦʩʷʪʩʷ ʧʨʦʬʝʩʩʠʠ ʣʸʪʯʠʢʦʚ, 

ʩʫʜʦʚʦʜʠʪʝʣʝʡ, ʦʧʝʨʘʪʦʨʦʚ ʘʪʦʤʥʳʭ ʩʪʘʥʮʠʡ ʠ ʜʨ. ʇʨʠʤʝʥʝʥʠʝ 

ʪʨʝʥʘʞʸʨʦʚ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʬʠʢʩʠʨʦʚʘʪʴ ʬʨʘʛʤʝʥʪʳ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʣʝʪʫʯʠʭ ʟʥʘʥʠʡ. ʕʪʠ ʟʥʘʥʠʷ ʩʠʶʤʠʥʫʪʥʳ ʠ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʪʨʫʜʥʦ ʚʦʩʧʨʦʠʟʚʦʜʠʤʳ ʠ ʚʳʧʘʜʘʶʪ ʠʟ ʧʘʤʷʪʠ ʚ ʦʙʳʯʥʦʡ 

ʦʙʩʪʘʥʦʚʢʝ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʪʫʘʮʠʠ. 

 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʠʛʨʳ 

 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʠʛʨʳ ʤʦʞʥʦ ʨʘʟʜʝʣʷʶʪ ʥʘ ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ:  

¶ ʧʦʟʠʮʠʦʥʥʳʝ ʠʛʨʳ (ʰʘʭʤʘʪʳ, ʰʘʰʢʠ, é);  

¶ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʛʨʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʩʝʥʩʦʤʦʪʦʨʥʳʤʠ ʨʝʘʢʮʠʷʤʠ;  

¶ ʟʨʝʣʠʱʥʳʝ ʠʣʠ ʜʠʘʣʦʛʦʚʳʝ, ʛʜʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʣʠʷʪʴ ʥʘ 

ʩʶʞʝʪ;  

¶ ʦʙʫʯʘʶʱʠʝ ʠʛʨʳ. 
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ɼʦʩʪʦʠʥʩʪʚʘ 

¶ ɺʳʟʳʚʘʶʪ ʠʥʪʝʨʝʩ ʫ ʵʢʩʧʝʨʪʘ.  

¶ ʇʨʠʚʣʝʢʘʶʪ ʜʠʟʘʡʥʦʤ ʠ ʜʠʥʘʤʠʢʦʡ.  

ʅʝʜʦʩʪʘʪʦʢ 

¶ ʉʣʦʞʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʩʪʦʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʠʛʨ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʵʢʩʧʝʨʪʫ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʇʨʘʢʪʠʢ ʙʝʟ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʢʦʤʧʴʶʪʝʨʫ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʠʥʞʝʥʝʨʫ ʧʦ ʟʥʘʥʠʷʤ (ʪʠʧʳ ʠ ʦʩʥʦʚʥʳʝ ʢʘʯʝʩʪʚʘ) 

¶ ʄʳʩʣʠʪʝʣʴ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ 

¶ ʉʨʝʜʥʝ- ʠ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠ 

ʩʣʘʙʦʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ. 

 

ʕʢʩʧʝʨʪʥʳʝ ʠʛʨʳ ʩʦʯʝʪʘʶʪ ʚ ʩʝʙʝ ʵʣʝʤʝʥʪʳ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʚʳʰʝ ʢʣʘʩʩʦʚ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʂʘʢʠʝ ʢʣʘʩʩʳ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʘʤʠ ʚʳ ʟʥʘʝʪʝ? 

2. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʥʘʙʣʶʜʝʥʠʝè. 

3. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʘʥʘʣʠʟ ʧʨʦʪʦʢʦʣʦʚ çʤʳʩʣʝʡ ʚʩʣʫʭè. 

4. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʣʝʢʮʠʠè. 

5. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʘʥʢʝʪʠʨʦʚʘʥʠʝè. 

6. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʠʥʪʝʨʚʴʶè. 

7. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʩʚʦʙʦʜʥʳʡ ʜʠʘʣʦʛè. 

8. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʢʨʫʛʣʳʡ ʩʪʦʣè. 

9. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʤʦʟʛʦʚʦʡ ʰʪʫʨʤè. 

10. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʠʛʨʳ ʩ ʵʢʩʧʝʨʪʦʤè. 

11. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʨʦʣʝʚʳʝ ʠʛʨʳ ʚ ʛʨʫʧʧʝè. 

12. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʤʝʪʦʜ çʢʦʤʧʴʶʪʝʨʥʳʝ ʵʢʩʧʝʨʪʥʳʝ ʠʛʨʳè. 
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ɻʣʘʚʘ 4. ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ 

 

ʇʨʦʙʣʝʤʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ ʧʨʦʙʣʝʤʦʡ 

ʠʟʚʣʝʯʝʥʠʷ, ʥʦ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʙʳ ʧʦʜ ʜʨʫʛʠʤ ʫʛʣʦʤ ʟʨʝʥʠʷ. 

ɺʦʧʨʦʩ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʚ ʪʦʤ, ʢʘʢ ʥʘʜʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʵʢʩʧʝʨʪʦʤ, 

ʘ ʚ ʪʦʤ, ʯʪʦ ʥʘʜʦ ʧʦʣʫʯʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʯʪʦ 

ʢʦʥʢʨʝʪʥʦ ʧʦʩʪʨʦʠʪʴ ʜʣʷ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ.  

ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʟʥʘʥʠʡ ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ ʪʘʢʞʝ 

ʢʦʥʮʝʧʪʫʘʣʴʥʳʤ ʘʥʘʣʠʟʦʤ ʟʥʘʥʠʡ.  

ʎʝʣʴʶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ 

ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʙʣʝʤʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʠ ʩʠʩʪʝʤʥʦ-ʥʝʟʘʚʠʩʠʤʳʝ ʩʪʨʫʢʪʫʨʳ.  

ʃʶʙʘʷ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʠʩʪʝʤʫ 

ʧʦʥʷʪʠʡ, ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʠ ʩʪʨʘʪʝʛʠʠ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ. 

4.1. ʉʠʩʪʝʤʘ ʧʦʥʷʪʠʡ 

ʇʦʜ ʩʠʩʪʝʤʦʡ ʧʦʥʷʪʠʡ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʝʜʠʥʠʮ 

ʩʤʳʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʦʪʨʘʞʘʶʱʠʭ ʨʝʘʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʧʨʦʮʝʩʩʳ, 

ʬʘʢʪʳ, ʦʙʲʝʢʪʳ ʠ ʪ. ʜ. ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʀʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ 

ʧʨʝʜʣʘʛʘʝʪ ʨʷʜ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʘʤʠ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ:  

¶ ʤʝʪʦʜ ʣʦʢʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ;  

¶ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ;  

¶ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʧʦʥʷʪʠʡ;  

¶ ʩʦʩʪʘʚʣʝʥʠʝ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʝʡʩʪʚʠʡ;  

¶ ʩʦʩʪʘʚʣʝʥʠʝ ʦʛʣʘʚʣʝʥʠʷ ʫʯʝʙʥʠʢʘ;  

¶ ʪʝʢʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ.  

ʎʝʣʴ ʵʪʠʭ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʩʠʩʪʝʤʫ ʧʦʥʷʪʠʡ, ʦʙʣʘʜʘʶʱʫʶ ʩʚʦʡʩʪʚʘʤʠ ʧʦʣʥʦʪʳ, ʫʥʠʢʘʣʴʥʦʩʪʠ, 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʠ. 

 

ʄʝʪʦʜ ʣʦʢʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʣʦʢʘʣʴʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʵʢʩʧʝʨʪʘ ʧʨʦʩʷʪ ʨʘʟʙʠʪʴ ʟʘʜʘʯʫ ʥʘ ʧʦʜʟʘʜʘʯʠ ʜʣʷ 

ʧʝʨʝʯʠʩʣʝʥʠʷ ʮʝʣʝʚʳʭ ʩʦʩʪʦʷʥʠʡ ʦʧʠʩʘʥʠʷ ʦʙʱʠʭ ʢʘʪʝʛʦʨʠʡ ʮʝʣʠ. 

ɼʘʣʝʝ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʙʠʝʥʠʷ (ʣʦʢʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ) ʵʢʩʧʝʨʪ 
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ʬʦʨʤʫʣʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʬʘʢʪʳ ʠ ʜʘʸʪ ʠʤ ʯʸʪʢʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ 

(ʥʘʟʚʘʥʠʝ). ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʫʩʧʝʰʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʯʠʩʣʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʚ ʚ ʢʘʞʜʦʤ 

ʣʦʢʘʣʴʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʢʦʪʦʨʳʤʠ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ, ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʠʤʝʨʥʦ ʨʘʚʥʦ ʩʝʤʠ. 

 

ʄʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

 

ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʩʣʝʜʫʶʱʝʡ ʛʠʧʦʪʝʟʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʬʘʢʪ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʦʥʷʪʠʝʤ, ʝʩʣʠ:  

 

1) ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʧʦʜʟʘʜʘʯ;  

2) ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʤʝʩʪʝ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʜʨʫʛʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʚ;  

3) ʨʝʜʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ 
ʬʘʢʪʘʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʠʤ ʯʠʩʣʦʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦ 

ʚʩʝʭ ʧʦʜʟʘʜʘʯʘʭ (ʵʪʦ ʠ ʝʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ). 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʫʞʘʪ 

ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʬʘʢʪʦʚ ʠ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ.  

 

ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʧʦʥʷʪʠʡ 

 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʵʢʩʧʝʨʪʘʤ (ʞʝʣʘʪʝʣʴʥʦ, 

ʯʪʦʙʳ ʠʭ ʙʳʣʦ ʙʦʣʴʰʝ ʜʚʫʭ) ʜʘʸʪʩʷ ʟʘʜʘʥʠʝ ʩʦʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʧʦʥʷʪʠʡ, 

ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʇʦʥʷʪʠʷ, ʚʳʜʝʣʝʥʥʳʝ 

ʚʩʝʤʠ ʵʢʩʧʝʨʪʘʤʠ, ʚʢʣʶʯʘʶʪʩʷ ʚ ʩʠʩʪʝʤʫ ʧʦʥʷʪʠʡ, ʦʩʪʘʣʴʥʳʝ ʧʦʜʣʝʞʘʪ 

ʦʙʩʫʞʜʝʥʠʶ.  

 

ʄʝʪʦʜ ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʝʡʩʪʚʠʡ 

 

ɿʜʝʩʴ ʵʢʩʧʝʨʪʫ ʜʘʸʪʩʷ ʟʘʜʘʥʠʝ ʩʦʩʪʘʚʠʪʴ ʩʧʠʩʦʢ ʵʣʝʤʝʥʪʘʨʥʳʭ 

ʜʝʡʩʪʚʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦʤ ʧʦʨʷʜʢʝ.  

 

ʄʝʪʦʜ ʩʦʩʪʘʚʣʝʥʠʷ ʦʛʣʘʚʣʝʥʠʷ ʫʯʝʙʥʠʢʘ  

 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʢʩʧʝʨʪʫ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʝʜʩʪʘʚʠʪʴ ʩʠʪʫʘʮʠʶ, ʚ 

ʢʦʪʦʨʦʡ ʝʛʦ ʧʦʧʨʦʩʠʣʠ ʥʘʧʠʩʘʪʴ ʫʯʝʙʥʠʢ. ʅʝʦʙʭʦʜʠʤʦ ʩʦʩʪʘʚʠʪʴ ʥʘ 

ʙʫʤʘʛʝ ʧʝʨʝʯʝʥʴ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʛʣʘʚ, ʨʘʟʜʝʣʦʚ, ʧʘʨʘʛʨʘʬʦʚ, ʧʫʥʢʪʦʚ ʠ 

ʧʦʜʧʫʥʢʪʦʚ ʢʥʠʛʠ.  
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ʊʝʢʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ  
 

ʕʪʦʪ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦ ʵʢʩʧʝʨʪʫ ʜʘʸʪʩʷ ʟʘʜʘʥʠʝ ʚʳʧʠʩʘʪʴ ʠʟ ʨʫʢʦʚʦʜʩʪʚ (ʢʥʠʛ ʧʦ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ) ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʝʜʠʥʠʮʳ 

ʩʤʳʩʣʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

4.2. ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ 

ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ ʧʦʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʟʘʠʤʦʩʚʷʟʠ 

ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ. ʀʟʚʝʩʪʥʦ ʦʢʦʣʦ 200 ʙʘʟʦʚʳʭ ʦʪʥʦʰʝʥʠʡ, ʦʩʪʘʣʴʥʦʝ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ ʢʦʤʙʠʥʘʮʠʝʡ ʙʘʟʦʚʳʭ. ʇʨʠʤʝʨʘʤʠ ʙʘʟʦʚʳʭ 

ʦʪʥʦʰʝʥʠʡ ʩʣʫʞʘʪ: ʦʪʥʦʰʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ (ʠʤʝʪʴ ʠʤʷ, ʢʣʘʩʩ - 

ʧʦʜʢʣʘʩʩ, ʵʣʝʤʝʥʪ - ʢʣʘʩʩ, ʯʘʩʪʴ - ʮʝʣʦʝ), ʧʨʠʟʥʘʢʦʚʳʝ ʠʣʠ 

ʘʪʨʠʙʫʪʠʚʥʳʝ ʦʪʥʦʰʝʥʠʷ (ʠʤʝʪʴ ʧʨʠʟʥʘʢ ʠʣʠ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

ʧʨʠʟʥʘʢʘ), ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ (ʠʤʝʪʴ ʤʝʨʫ, ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ 

ʤʝʨʳ), ʦʪʥʦʰʝʥʠʷ ʩʨʘʚʥʝʥʠʷ (ʙʦʣʴʰʝ - ʤʝʥʴʰʝ, ʧʦʭʦʞ - ʥʝ ʧʦʭʦʞ), 

ʚʨʝʤʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ, ʢʘʫʟʘʣʴʥʳʝ 

ʦʪʥʦʰʝʥʠʷ (ʧʨʠʯʠʥʘ - ʩʣʝʜʩʪʚʠʝ, ʙʳʪʴ ʮʝʣʴʶ, ʙʳʪʴ ʤʦʪʠʚʦʤ), 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ (ʩʣʫʞʠʪʴ ʜʣʷ, ʙʳʪʴ ʠʥʩʪʨʫʤʝʥʪʦʤ, 

ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ), ʤʦʜʘʣʴʥʳʝ ʦʪʥʦʰʝʥʠʷ (ʧʨʦʙʣʝʤʘʪʠʯʥʦʩʪʴ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ, ʚʦʟʤʦʞʥʦʩʪʴ) ʠ ʪ. ʜ.  

ɺ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʨʝʜʝʣʸʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʉʨʝʜʠ ʥʠʭ ʚʳʜʝʣʷʶʪ ʜʚʝ ʛʨʫʧʧʳ 

(ʨʠʩ.4.1): ʥʝʬʦʨʤʘʣʴʥʳʝ (ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʫʪʸʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʘʤʠ) ʠ ʬʦʨʤʘʣʴʥʳʝ (ʪʨʝʙʫʶʱʠʝ ʧʨʠʤʝʥʝʥʠʷ 

ʬʦʨʤʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ). 
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ʈʠʩ. 4.1. ʄʝʪʦʜʳ ʚʳʷʚʣʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ 

 

ʄʝʪʦʜ ʩʚʦʙʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ 

 

ʕʬʬʝʢʪ ʩʚʦʙʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʀʩʧʳʪʫʝʤʦʛʦ ʧʨʦʩʷʪ ʦʪʚʝʯʘʪʴ ʥʘ ʟʘʜʘʥʥʦʝ ʩʣʦʚʦ ʧʝʨʚʳʤ ʧʨʠʰʝʜʰʠʤ ʥʘ 

ʫʤ ʩʣʦʚʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʨʝʘʢʮʠʷ ʙʦʣʴʰʠʥʩʪʚʘ ʠʩʧʳʪʫʝʤʳʭ (ʝʩʣʠ ʩʣʦʚʘ 

ʥʝ ʙʳʣʠ ʩʣʠʰʢʦʤ ʥʝʦʙʳʯʥʳʤʠ) ʦʢʘʟʳʚʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʡ. ʂʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʭʦʜʦʚ ʚ ʮʝʧʦʯʢʝ ʩʣʫʞʠʪ ʤʝʨʦʡ çʩʤʳʩʣʦʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷè ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʦʥʷʪʠʷʤʠ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʳʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ, ʯʪʦ ʜʣʷ ʜʚʫʭ 

ʣʶʙʳʭ ʩʣʦʚ (ʧʦʥʷʪʠʡ) ʩʫʱʝʩʪʚʫʝʪ ʘʩʩʦʮʠʘʪʠʚʥʘʷ ʮʝʧʦʯʢʘ, ʩʦʩʪʦʷʱʘʷ ʥʝ 

ʙʦʣʝʝ ʯʝʤ ʠʟ ʩʝʤʠ ʩʣʦʚ.  

ʄʝʪʦʜ ʩʚʦʙʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ ʦʩʥʦʚʘʥ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ 

ʵʬʬʝʢʪʝ, ʦʧʠʩʘʥʥʦʤ ʚʳʰʝ. ʕʢʩʧʝʨʪʫ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ ʩ ʧʨʦʩʴʙʦʡ 

ʥʘʟʚʘʪʴ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʧʝʨʚʦʝ ʧʨʠʰʝʜʰʝʝ ʥʘ ʫʤ ʧʦʥʷʪʠʝ ʠʟ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʨʘʥʝʝ ʩʠʩʪʝʤʳ ʧʦʥʷʪʠʡ. ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

 

çʉʦʨʪʠʨʦʚʢʘ ʢʘʨʪʦʯʝʢè  

 

ɺ ʤʝʪʦʜʝ çʩʦʨʪʠʨʦʚʢʘ ʢʘʨʪʦʯʝʢè ʠʩʭʦʜʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʩʣʫʞʘʪ 

ʚʳʧʠʩʘʥʥʳʝ ʥʘ ʢʘʨʪʦʯʢʝ ʧʦʥʷʪʠʷ. ʇʨʠʤʝʥʷʶʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʤʝʪʦʜʘ. ɺ 

ʧʝʨʚʦʤ ʵʢʩʧʝʨʪʫ ʟʘʜʘʶʪ ʥʝʢʦʪʦʨʳʝ ʛʣʦʙʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʤʠ ʦʥ ʜʦʣʞʝʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʠ ʨʘʩʢʣʘʜʳʚʘʥʠʠ 

ʢʘʨʪʦʯʝʢ ʥʘ ʛʨʫʧʧʳ. ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

˸͔ͭͦ͒· ͍·Ύ͍͔͙ͤ͡Ύ ͔͙ͫͣ͊ͤͭ;͔͙ͫ͟ͻ ͦͭͤͦ΄͔͙͚ͤ

˹͔ͺͦͪͣ͊͡Έͤ·͔

˿͍ͦ͋ͦ͒ͤ·͔ 
͊ͫͫͦͼ͙͊ͼ͙͙

˿͙͍ͦͪͭͪͦ͊͟ 
͊ͪͭͦ͟;͔͟

˻͔͙͔͋ͤ͊ͪͯ͗ͤ 
͔͎ͪͯ͡Ύ͔͚ͪͤͦͫͭ

̅ͦͪͣ͊͡Έͤ·͔

˿͔͙ͣ͊ͤͭ;͔͙͚ͫ͟ 
͙͒ͺͺ͔͔ͪͤͼ͙͊͡

˾͔͔ͨͪͭͯ͊ͪͤ·͔ 
͔ͪ΄͖͙ͭ͟

͔́ͻ͙͙ͤ͟ ͨ͊ͪͤ·ͻ 
͍͔͙͚ͫͪ͊ͤͤ
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ʛʣʦʙʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ ʥʝʚʦʟʤʦʞʥʦ, ʵʢʩʧʝʨʪʫ ʜʘʶʪ ʟʘʜʘʥʠʝ ʨʘʟʣʦʞʠʪʴ 

ʢʘʨʪʦʯʢʠ ʥʘ ʛʨʫʧʧʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʪʫʠʪʠʚʥʳʤ ʧʦʥʠʤʘʥʠʝʤ 

ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʙʣʠʟʦʩʪʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʧʦʥʷʪʠʡ.  

 

çʆʙʥʘʨʫʞʝʥʠʝ ʨʝʛʫʣʷʨʥʦʩʪʝʡè  

 

ʄʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʨʝʛʫʣʷʨʥʦʩʪʝʡ ʦʩʥʦʚʘʥ ʥʘ ʧʦʣʦʞʝʥʠʠ, ʯʪʦ 

ʵʣʝʤʝʥʪʳ ʮʝʧʦʯʢʠ ʧʦʥʷʪʠʡ, ʢʦʪʦʨʳʝ ʯʝʣʦʚʝʢ ʚʩʧʦʤʠʥʘʝʪ ʩ 

ʦʧʨʝʜʝʣʸʥʥʦʡ ʨʝʛʫʣʷʨʥʦʩʪʴʶ, ʠʤʝʶʪ ʪʝʩʥʫʶ ʘʩʩʦʮʠʘʪʠʚʥʫʶ 

ʚʟʘʠʤʦʩʚʷʟʴ.  

ɼʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʦʠʟʚʦʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʪʙʠʨʘʝʪʩʷ 20 

ʧʦʥʷʪʠʡ. ʕʢʩʧʝʨʪʫ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʦʜʥʦ ʠʟ ʥʠʭ ʩ ʧʨʦʩʴʙʦʡ ʧʦʩʪʨʦʠʪʴ 

ʘʩʩʦʮʠʘʪʠʚʥʫʶ ʮʝʧʦʯʢʫ ʠʟ ʯʠʩʣʘ ʦʪʦʙʨʘʥʥʳʭ. ʇʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʷʝʪʩʷ 

20 ʨʘʟ, ʧʨʠʯʸʤ ʢʘʞʜʳʡ ʨʘʟ ʥʘʯʘʣʴʥʳʝ ʧʦʥʷʪʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʥʳʤʠ. 

ɿʘʪʝʤ ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ʘʥʘʣʠʟʠʨʫʝʪ ʧʦʣʫʯʝʥʥʳʝ ʮʝʧʦʯʢʠ ʩ ʮʝʣʴʶ 

ʥʘʭʦʞʜʝʥʠʷ ʧʦʩʪʦʷʥʥʦ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʟʚʝʥʴʝʚ ʮʝʧʦʯʝʢ. ɺʥʫʪʨʠ 

ʚʳʜʝʣʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʛʨʫʧʧʠʨʦʚʦʢ ʧʦʥʷʪʠʡ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ 

ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ.  

 

ʄʝʪʦʜ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ 

 

ʄʝʪʦʜ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʨʘʟʨʘʙʦʪʘʥ ʏ. ʆʩʛʫʜʦʤ. 

ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʟʣʠʯʠʡ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʥʷʪʠʡ ʠʩʧʳʪʫʝʤʳʤʠ. ʀʩʩʣʝʜʫʝʤʳʡ 

ʦʙʲʝʢʪ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʚʳʩʪʫʧʠʪʴ ʩʣʦʚʦ, ʧʦʥʷʪʠʝ, ʩʠʤʚʦʣ ʚ 

ʚʝʨʙʘʣʴʥʦʡ ʠʣʠ ʥʝʚʝʨʙʘʣʴʥʦʡ ʬʦʨʤʝ, ʦʮʝʥʠʚʘʝʪʩʷ ʧʫʪʸʤ ʩʦʦʪʥʝʩʝʥʠʷ ʩ 

ʦʜʥʦʡ ʠʟ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʪʦʯʝʢ ʰʢʘʣʳ, ʟʘʜʘʥʥʦʡ ʧʦʣʷʨʥʳʤʠ ʧʦ 

ʟʥʘʯʝʥʠʶ ʧʨʠʟʥʘʢʘʤʠ. ɺʝʩʴ ʢʦʥʪʠʥʫʫʤ ʰʢʘʣʳ ʨʘʟʙʠʚʘʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʥʘ 7 ʠʥʪʝʨʚʘʣʦʚ, ʠ ʦʮʝʥʠʚʘʝʤʳʡ ʧʨʠʟʥʘʢ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʟʥʘʯʝʥʠʷ ʦʪ -3 ʜʦ +3. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʮʝʜʫʨʳ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʧʨʦʬʠʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʦʥʷʪʠʷ. ʊʦʯʥʦʩʪʴ 

ʦʪʨʘʞʝʥʠʷ ʧʦʥʷʪʠʷ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʟʘʜʘʥʥʳʭ ʦʩʝʡ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʏ. 

ʆʩʛʫʜʦʤ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʪ 50 ʜʦ 65% ʜʠʩʧʝʨʩʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ 

ʚʩʝʛʦ ʪʨʝʤʷ ʬʘʢʪʦʨʘʤʠ - ʬʘʢʪʦʨʦʤ ʦʮʝʥʢʠ, ʬʘʢʪʦʨʦʤ ʩʠʣʳ ʠ ʬʘʢʪʦʨʦʤ 

ʘʢʪʠʚʥʦʩʪʠ.  

ʇʨʠʤʝʥʷʷ ʪʝʭʥʠʢʫ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ ʜʣʷ ʦʮʝʥʢʠ 

ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ (ʧʦʥʷʪʠʡ) ʦʜʥʠʤ ʵʢʩʧʝʨʪʦʤ ʠʣʠ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ 

ʤʥʦʞʝʩʪʚʦʤ ʵʢʩʧʝʨʪʦʚ, ʥʘ ʚʳʭʦʜʝ ʧʦʣʫʯʘʶʪ ʯʠʩʣʦʚʳʝ ʪʘʙʣʠʮʳ ʚʠʜʘ 

çʦʙʲʝʢʪ - ʧʨʠʟʥʘʢè. ʕʪʠ ʪʘʙʣʠʮʳ ʟʘʪʝʤ ʧʦʜʚʝʨʛʘʶʪ ʤʥʦʛʦʤʝʨʥʦʤʫ 
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ʘʥʘʣʠʟʫ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʛʨʫʧʧʠʨʦʚʦʢ ʢʘʢ ʦʙʲʝʢʪʦʚ, ʪʘʢ ʠ ʧʨʠʟʥʘʢʦʚ. 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʥʷʪʠʡʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʵʢʩʧʝʨʪʘ. 

 

ʊʝʭʥʠʢʘ ʨʝʧʝʨʪʫʘʨʥʳʭ ʨʝʰʝʪʦʢ 

 

ʊʝʭʥʠʢʘ ʨʝʧʝʨʪʫʘʨʥʳʭ ʨʝʰʝʪʦʢ ʧʨʝʜʣʦʞʝʥʘ ɻ. ʂʝʣʣʠ ʚ 1955 

ʛʦʜʫ. ʆʥʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʠʟʫʯʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʣʠʯʥʦʩʪʥʳʭ 

ʢʦʥʩʪʨʫʢʪʦʚ, ʦʧʦʩʨʝʜʫʶʱʠʭ ʚʦʩʧʨʠʷʪʠʝ ʠ ʩʘʤʦʚʦʩʧʨʠʷʪʠʝ ʧʨʠ ʘʥʘʣʠʟʝ 

ʣʠʯʥʦʩʪʥʦʛʦ ʩʤʳʩʣʘ ʧʦʥʷʪʠʡ.  

ʇʦ ɻ. ʂʝʣʣʠ, çʢʦʥʩʪʨʫʢʪ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ, ʢʘʢ 

ʨʝʬʝʨʝʥʪʥʫʶ ʦʩʴ, ʦʩʥʦʚʥʦʡ ʧʘʨʘʤʝʪʨ ʦʮʝʥʢʠ... ʅʘ ʧʦʚʝʜʝʥʯʝʩʢʦʤ 

ʫʨʦʚʥʝ ʝʛʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʪʢʨʳʪʳʡ ʯʝʣʦʚʝʢʦʤ ʩʧʦʩʦʙ 

ʧʦʚʝʜʝʥʠʷ...è. ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʪʘ, ʢʘʢ ʟʘʤʝʯʘʝʪ ʂʝʣʣʠ, ʫʜʦʙʥʝʝ ʚʩʝʛʦ 

ʧʨʦʚʦʜʠʪʴ ʚ ʙʠʧʦʣʷʨʥʳʭ ʧʦʥʷʪʠʷʭ. ʇʨʠ ʵʪʦʤ ʢʦʥʩʪʨʫʢʪ ʩʪʘʥʦʚʠʪʩʷ ʪʝʤ, 

çʯʝʤ ʜʚʘ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʦʙʲʝʢʪʦʚ ʩʭʦʜʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʪʣʠʯʥʳ ʦʪ ʪʨʝʪʴʝʛʦ ʦʙʲʝʢʪʘ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʜʨʫʛʠʭ 

ʦʙʲʝʢʪʦʚè. ɹʠʧʦʣʷʨʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʦʚ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʠʪʴ 

ʤʘʪʨʠʮʫ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʥʠʤʠ çʢʦʥʩʪʨʫʢʪ - ʢʦʥʩʪʨʫʢʪè ʠ 

ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʩʤʳʩʣʦʚʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʣʝʞʘʱʠʭ 

ʚ ʦʩʥʦʚʝ ʚʦʩʧʨʠʷʪʠʷ ʜʘʥʥʳʤ ʯʝʣʦʚʝʢʦʤ ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʦʰʝʥʠʡ, 

ʘʣʛʦʨʠʪʤʳ ʘʥʘʣʠʟʘ ʤʥʦʛʦʤʝʨʥʳʭ ʜʘʥʥʳʭ (ʬʘʢʪʦʨʥʳʡ ʠ ʢʣʘʩʪʝʨʥʳʡ 

ʘʥʘʣʠʟ, ʥʝʤʝʪʨʠʯʝʩʢʦʝ ʰʢʘʣʠʨʦʚʘʥʠʝ ʠ ʧʨ.).  

ʇʨʦʮʝʜʫʨʫ ʦʧʨʝʜʝʣʝʥʠʷ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʠʢʠ ʨʝʧʝʨʪʫʘʨʥʳʭ ʨʝʰʝʪʦʢ ʧʨʦʚʦʜʷʪ ʚ ʜʚʘ ʵʪʘʧʘ.  

ʉʥʘʯʘʣʘ ʵʢʩʧʝʨʪʫ ʜʘʶʪ ʟʘʜʘʥʠʝ ʥʘʡʪʠ ʚ ʩʦʙʩʪʚʝʥʥʦʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʠʟʥʘʢʠ, ʧʦ ʢʦʪʦʨʳʤ ʜʚʘ ʣʶʙʳʭ ʧʦʥʷʪʠʷ 

ʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʷʚʣʷʶʪʩʷ ʩʭʦʞʠʤʠ ʠ ʯʝʤ ʦʥʠ ʦʙʘ ʦʪʣʠʯʘʶʪʩʷ ʦʪ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʪʨʝʪʴʝʛʦ ʧʦʥʷʪʠʷ. ʂ ʥʘʡʜʝʥʥʳʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ 

ʥʘʭʦʜʷʪ ʧʦʣʷʨʥʳʝ ʧʦ ʟʥʘʯʝʥʠʶ ʧʨʠʟʥʘʢʠ. ʊʘʢ ʦʙʨʘʟʫʶʪʩʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʪʳ.  

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ, ʢʘʢ ʠ ʚ ʤʝʪʦʜʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ, 

ʚʩʝ ʧʦʥʷʪʠʷ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʮʝʥʠʚʘʶʪʩʷ ʵʢʩʧʝʨʪʦʤ ʧʦ 

ʩʦʙʩʪʚʝʥʥʳʤ ʚʳʜʝʣʝʥʥʳʤ ʢʦʥʩʪʨʫʢʪʘʤ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʧʦʥʷʪʠʷʤʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʪʦʚ 

ʦʪʨʘʞʘʶʪ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ. 

 

ʊʝʭʥʠʢʠ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ 

 

ʊʝʭʥʠʢʠ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʬʝʥʦʤʝʥʦʚ ʧʩʠʭʠʯʝʩʢʦʛʦ ʦʪʨʘʞʝʥʠʷ. ʆʥʠ ʭʦʨʦʰʠ ʪʝʤ, ʯʪʦ 
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ʥʝ ʥʫʞʜʘʶʪʩʷ ʚ ʯʝʪʢʦʡ ʧʨʠʚʷʟʢʝ ʢ ʢʘʢʠʤ-ʣʠʙʦ ʦʮʝʥʦʯʥʳʤ ʧʨʠʟʥʘʢʘʤ. 

ʕʢʩʧʝʨʪʫ ʪʨʝʙʫʝʪʩʷ ʜʘʪʴ ʠʥʪʫʠʪʠʚʥʳʝ ʦʮʝʥʢʠ ʧʦʧʘʨʥʦʛʦ ʩʭʦʜʩʪʚʘ ʠʣʠ 

ʨʘʟʣʠʯʠʷ ʧʦʥʷʪʠʡ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ.  

ʉʝʤʘʥʪʠʯʝʩʢʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʘʨʥʦʛʦ ʩʨʘʚʥʝʥʠʷ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʧʘʨʘʪʘ ʤʥʦʛʦʤʝʨʥʦʛʦ 

ʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʥʝʤʝʪʨʠʯʝʩʢʦʛʦ ʰʢʘʣʠʨʦʚʘʥʠʷ. 

4.3. ʉʪʨʘʪʝʛʠʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ 

ɺʳʷʚʣʝʥʠʝ ʩʪʨʘʪʝʛʠʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ - ʵʪʦ ʩʘʤʳʡ ʩʣʦʞʥʳʡ 

ʵʪʘʧ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʏʘʩʪʠʯʥʦ ʩʪʨʘʪʝʛʠʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʦʪʥʦʰʝʥʠʡ. ʉʪʨʘʪʝʛʠʠ ʵʢʩʧʝʨʪʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ ʩʣʫʞʘʪ 

ʩʪʝʨʞʥʝʤ, ʥʘ ʢʦʪʦʨʳʡ çʥʘʥʠʟʳʚʘʶʪʩʷè ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʢʦʤʧʦʥʝʥʪʳ 

ʟʥʘʥʠʡ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩʪʨʘʪʝʛʠʠ ʦʪʨʘʞʘʶʪ ʥʝʢʦʪʦʨʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʟʘʢʦʥʳ ʠʣʠ ʦʙʱʝʧʨʠʥʷʪʳʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʠʟʚʝʩʪʥʳʝ ʚ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʝ 

ʵʢʩʧʝʨʪʦʤ. ɺ ʦʧʠʩʘʪʝʣʴʥʳʭ ʥʘʫʢʘʭ ʧʨʦʙʣʝʤʘ ʫʩʣʦʞʥʷʝʪʩʷ ʥʘʣʠʯʠʝʤ 

ʨʘʟʣʠʯʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʡ, ʘ ʦʧʳʪ 

ʨʘʙʦʪʳ ʩ ʵʢʩʧʝʨʪʦʤ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʢʩʧʝʨʪ ʩʘʤ ʥʝ ʦʩʦʟʥʘʝʪ, ʢʘʢʦʡ ʞʝ 

ʢʦʥʢʨʝʪʥʦʡ ʧʘʨʘʜʠʛʤʦʡ ʦʥ ʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ.  

ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʠʥʞʝʥʝʨ 

ʧʦ ʟʥʘʥʠʷʤ ʧʨʠ ʨʘʙʦʪʝ ʩ ʵʢʩʧʝʨʪʦʤ, ʬʦʨʤʫʣʠʨʫʝʪʩʷ ʢʘʢ ʧʨʠʥʮʠʧ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ. ʉʤʳʩʣ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʟʘʠʤʦʜʝʡʩʪʚʫʷ ʩ ʵʢʩʧʝʨʪʦʤ, 

ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ʯʪʦ-ʪʦ ʩʪʘʨʘʝʪʩʷ ʧʠʩʘʪʴ. ɹʝʩʩʠʩʪʝʤʥʳʝ çʟʘʤʝʪʢʠè 

ʠʥʦʛʜʘ ʚʳʣʠʚʘʶʪʩʷ ʚ ʤʥʦʛʦʩʪʨʘʥʠʯʥʳʝ ʪʨʫʜʳ, ʠʟ ʢʦʪʦʨʳʭ ʧʨʠ 

ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʪʨʫʜʥʦ ʯʪʦ-ʣʠʙʦ ʧʦʥʷʪʴ. ʄʦʞʥʦ, ʢʦʥʝʯʥʦ, 

ʩʪʝʥʦʛʨʘʬʠʨʦʚʘʪʴ ʠʣʠ ʟʘʧʠʩʳʚʘʪʴ ʥʘ ʜʠʢʪʦʬʦʥ ʵʢʩʧʝʨʪʥʳʝ 

ʨʘʩʩʫʞʜʝʥʠʷ ʠʣʠ ʦʙʲʷʩʥʝʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʥʷʪʠʷ. ʅʦ ʚʩʝ ʨʘʚʥʦ ʵʪʦ 

ʦʩʪʘʝʪʩʷ ʥʝʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʪʝʢʩʪʦʤ. ʀʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ ʧʨʝʜʣʘʛʘʝʪ 

ʥʝ ʧʠʩʘʪʴ ʪʝʢʩʪʳ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʵʢʩʧʝʨʪʦʤ, ʘ ʩʨʘʟʫ ʞʝ ʯʪʦ-ʪʦ 

ʨʠʩʦʚʘʪʴ, ʦʙʣʝʢʘʪʴ ʵʢʩʧʝʨʪʥʳʝ ʟʥʘʥʠʷ ʠ ʨʘʩʩʫʞʜʝʥʠʷ ʚ ʥʝʢʦʪʦʨʳʝ 

ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʥʷʪʥʳ ʠ ʵʢʩʧʝʨʪʫ. ʊʘʢʠʝ ʬʦʨʤʳ ʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʩʪʨʫʤʝʥʪʳ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ 

ʦʙʝɦʧʨʠʟʥʘʥʥʳʝ, ʩʪʘʥʜʘʨʪʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ, ʩ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʥʘʡʪʠ ʦʙʱʠʡ ʷʟʳʢ ʩ ʵʢʩʧʝʨʪʦʤ, ʘ ʩ ʜʨʫʛʦʡ - ʩ ʙʦʣʴʰʠʤ 

ʫʩʧʝʭʦʤ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠʣʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʩʘʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ. 

ʃʶʙʦʡ ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ʤʦʞʝʪ ʚʳʜʫʤʘʪʴ ʩʚʦʠ ʩʦʙʩʪʚʝʥʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ, ʥʠʞʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʪʝ, ʢʦʪʦʨʳʝ ʭʦʨʦʰʦ 

ʟʘʨʝʢʦʤʝʥʜʦʚʘʣʠ ʩʝʙʷ ʥʘ ʧʨʘʢʪʠʢʝ.  
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ʉʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʵʢʩʧʝʨʪʥʳʭ ʟʥʘʥʠʡ ʥʘ ʵʪʘʧʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ 

ʩʙʦʨʘ ʟʥʘʥʠʡ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘʛʣʷʜʥʦ ʠ ʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʚ ʪʘʢʦʡ 

ʬʦʨʤʝ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʣʝʛʢʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʘ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʨʘʙʦʪʝ ʩ ʵʢʩʧʝʨʪʦʤ, ʘ ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʝʨʝʢʦʜʠʨʦʚʘʥʘ ʚ ʣʶʙʫʶ ʠʟ 

ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, ʨʝʘʣʠʟʦʚʘʥʥʫʶ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʨʠʝʤ.  

ʂ ʩʪʘʥʜʘʨʪʥʳʤ ʠʥʩʪʨʫʤʝʥʪʘʤ (ʬʦʨʤʘʤ) ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ 

ʦʪʥʦʩʷʪʩʷ ʪʘʙʣʠʮʳ ʨʝʰʝʥʠʡ, ʜʝʨʝʚʴʷ ʚʳʚʦʜʘ, ʙʣʦʢ-ʩʭʝʤʳ ʠʣʠ 

ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ, ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʜʝʨʝʚʴʷ, ʩʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ, 

ʧʨʘʚʠʣʘ ʪʠʧʘ çʝʩʣʠ - ʪʦè ʠʣʠ çʫʩʣʦʚʠʝ - ʜʝʡʩʪʚʠʝè, ʜʠʘʛʨʘʤʤʳ ɺʝʥʥʘ ʠ 

ʜʨ. 

 

ʊʘʙʣʠʮʳ ʨʝʰʝʥʠʡ  

 

ʊʘʙʣʠʮʳ ʨʝʰʝʥʠʡ (decision table) ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʪʘʙʣʠʮʳ, ʚ 

ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʜʝʡʩʪʚʠʷ, ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, 

ʧʨʠʯʝʤ ʨʝʰʝʥʠʝ - ʵʪʦ ʚʳʙʦʨ ʤʝʞʜʫ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ. 

ʆʙʳʯʥʦ ʪʘʙʣʠʮʘ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʯʘʩʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʠ ʥʘʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ.4.1. 

 

ʊʘʙʣʠʮʘ 4.1 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ ʆʢʦʥʯʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷ 

ɺʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠʷ  ʇʨʝʜʧʨʠʥʠʤʘʝʤʳ ʜʝʡʩʪʚʠʷ 

 

ɺ ʨʘʟʜʝʣʝ çʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷè ʧʝʨʝʯʠʩʣʝʥʳ ʦʪʜʝʣʴʥʳʝ 

ʫʩʣʦʚʠʷ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʜʝʡʩʪʚʠʷ, ʘ ʚ ʨʘʟʜʝʣʝ 

çɺʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠʷè ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʧʨʠʥʷʪʳ. ɺ 

ʨʘʟʜʝʣʝ çʆʢʦʥʯʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷè ʧʝʨʝʯʠʩʣʝʥʳ ʫʪʦʯʥʝʥʠʷ 

ʧʨʝʜʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʥʠʤʘʶʪʩʷ ʪʝ ʠʣʠ ʠʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʕʪʦʪ ʨʘʟʜʝʣ ʦʨʛʘʥʠʟʦʚʘʥ ʚ ʚʠʜʝ ʩʪʦʣʙʮʦʚ, ʚ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʜʘʝʪʩʷ 

ʫʪʦʯʥʝʥʠʝ ʢʘʞʜʦʛʦ ʧʨʝʜʫʩʣʦʚʠʷ. ɿʘʪʝʤ ʚ ʩʪʦʣʙʮʘʭ ʨʘʟʜʝʣʘ 

çʇʨʝʜʧʨʠʥʠʤʘʝʤʳʝ ʜʝʡʩʪʚʠʷè ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʢʨʝʩʪʠʢʠ, ʫʢʘʟʳʚʘʶʱʠʝ 

ʥʘ ʩʦʚʝʨʰʝʥʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʜʝʡʩʪʚʠʷ. ʆʙʳʯʥʦ ʚ ʪʘʙʣʠʮʝ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʚʭʦʜʥʳʭ ʟʥʘʯʝʥʠʡ (ʧʨʝʜʫʩʣʦʚʠʡ) ʧʝʨʝʯʠʩʣʝʥʳ 

ʪʘʢ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʪʘʙʣʠʮʳ ʚʩʝʛʜʘ ʜʘʝʪ ʚ ʪʦʯʥʦʩʪʠ ʦʜʥʦ 

ʧʨʝʜʧʨʠʥʠʤʘʝʤʦʝ ʜʝʡʩʪʚʠʝ.  

ʊʘʙʣʠʮʘ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʠʤʝʨ ʪʘʙʣʠʮʳ ʨʝʰʝʥʠʡ ʧʨʠ 

ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ, ʢʘʢ ʜʦʙʠʨʘʪʴʩʷ ʜʦ ʨʘʙʦʪʳ. ʉʠʤʚʦʣ ç-è ʚ ʨʘʟʜʝʣʝ 

çʆʢʦʥʯʘʪʝʣʴʥʳʝ ʫʩʣʦʚʠʷè ʦʟʥʘʯʘʝʪ çʙʝʟʨʘʟʣʠʯʥʦè. 
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ʊʘʙʣʠʮʘ 4.2 

ɼʦʞʜʴ ʥʝʪ ʥʝʪ ʜʘ - - - - 

ʉʥʝʛ - ʥʝʪ ʥʝʪ ʜʘ - - - 

ʊʫʤʘʥ - ʥʝʪ ʥʝʪ ʥʝʪ ʥʝʪ ʜʘ ʜʘ 

ʊʝʤʧʝʨʘʪʫʨʘ - >8 <8 - - >0 >0 

ɽʭʘʪʴ ʥʘ 

ʚʝʣʦʩʠʧʝʜʝ 
+       

ɽʭʘʪʴ ʥʘ 

ʘʚʪʦʤʦʙʠʣʝ 
 + +     

ɽʭʘʪʴ 

ʧʦʝʟʜʦʤ 
   + +   

ʆʩʪʘʪʴʩʷ 

ʜʦʤʘ 
     + + 

 

ɼʝʨʝʚʴʷ ʚʳʚʦʜʘ 

 

ɼʝʨʝʚʴʷ ʚʳʚʦʜʘ (decision tree) - ʵʪʦ ʪʘʢʠʝ ʜʚʦʠʯʥʳʝ ʜʝʨʝʚʴʷ, ʚ 

ʢʦʪʦʨʳʭ ʢʘʞʜʳʡ ʥʝʢʦʥʝʯʥʳʡ ʫʟʝʣ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʰʝʥʠʝ. ɺ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʝʥʠʷ, ʧʨʠʥʷʪʦʛʦ ʚ ʪʘʢʦʤ ʫʟʣʝ, ʫʧʨʘʚʣʝʥʠʝ 

ʧʝʨʝʜʘʝʪʩʷ ʣʝʚʦʤʫ ʠʣʠ ʧʨʘʚʦʤʫ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʫʟʣʘ) ʧʦʜʜʝʨʝʚʫ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʠʥʷʪʠʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʫʟʣʘʤʠ, ʥʘʯʠʥʘʷ ʩ ʢʦʨʥʷ, ʷʚʣʷʝʪʩʷ ʣʠʩʪ ʜʝʨʝʚʘ. 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʜʝʨʝʚʘ ʚʳʚʦʜʘ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʩʝʭ ʣʶʜʝʡ, 

ʦʙʨʘʱʘʶʱʠʭʩʷ ʟʘ ʫʜʦʩʪʦʚʝʨʝʥʠʝʤ ʥʘ ʧʨʘʚʦ ʚʦʞʜʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ, 

ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: ʧʦʣ (ʤ, ʞ), ʚʦʟʨʘʩʪ 

(ʤʦʣʦʜʦʡ, ʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʡ, ʩʨʝʜʥʠʡ, ʧʦʞʠʣʦʡ), ʩʫʜʠʤʦʩʪʴ (ʢ ʩʫʜʫ ʥʝ 

ʧʨʠʚʣʝʢʘʣʩʷ, ʧʨʠʚʣʝʢʘʣʩʷ ʧʦ ʤʝʣʢʦʤʫ ʜʝʣʫ, ʩʦʚʝʨʰʠʣ ʪʷʞʢʦʝ 

ʧʨʝʩʪʫʧʣʝʥʠʝ), ʚʦʜʠʪʝʣʴʩʢʠʝ ʥʘʚʳʢʠ (ʩʜʘʣ ʵʢʟʘʤʝʥ, ʥʝ ʩʜʘʣ ʵʢʟʘʤʝʥ). 

ʇʨʘʚʠʣʦ ʧʨʠʩʚʦʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ; ʣʶʙʦʝ ʣʠʮʦ, 

ʢʦʪʦʨʦʝ ʥʝ ʩʦʚʝʨʰʠʣʦ ʪʷʞʢʦʛʦ ʧʨʝʩʪʫʧʣʝʥʠʷ ʠ ʩʜʘʣʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʵʢʟʘʤʝʥ, ʧʦʣʫʯʘʝʪ ʦʬʠʮʠʘʣʴʥʳʡ ʩʪʘʪʫʩ ʚʦʜʠʪʝʣʷ. ʕʪʦ ʞʝ ʧʨʘʚʠʣʦ 

ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʥʘ ʨʠʩ. 4.2. 
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ʈʠʩ. 4.2 

 

ɹʣʦʢ-ʩʭʝʤʳ 

 

ɹʣʦʢ-ʩʭʝʤʳ, ʠʣʠ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ (flowchart), - ʵʪʦ ʧʦʜʨʦʙʥʦʝ 

ʛʨʘʬʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʨʘʩʩʫʞʜʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʫʧʦʨ 

ʩʜʝʣʘʥ ʥʘ ʣʦʛʠʯʝʩʢʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʦʩʫʱʝʩʪʚʣʷʝʤʳʝ ʧʨʠ ʨʘʩʩʫʞʜʝʥʠʠ 

ʵʣʝʤʝʥʪʘʨʥʳʝ ʦʧʝʨʘʮʠʠ, ʘ ʥʝ ʥʘ ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʥʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʩʪʨʫʢʪʫʨʳ. ʉʦʩʪʦʠʪ ʠʟ ʤʥʦʞʝʩʪʚʘ ʙʣʦʢʦʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʚʷʟʝʡ. ʉʚʷʟʴ ʧʦʢʘʟʳʚʘʝʪ 

ʧʝʨʝʜʘʯʫ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʬʦʨʤʘ ʙʣʦʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʳʧʦʣʥʷʝʤʳʭ ʜʝʡʩʪʚʠʡ ʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ɼʣʷ ʦʧʠʩʘʥʠʷ 

ʜʝʡʩʪʚʠʡ ʠ ʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ ʚʥʫʪʨʠ ʙʣʦʢʦʚ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʦʠʟʚʦʣʴʥʘʷ ʬʦʨʤʘ ʟʘʧʠʩʠ, ʪʠʧʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʧʩʝʚʜʦʢʦʜ ʠ ʝʩʪʝʩʪʚʝʥʥʳʡ ʷʟʳʢ. 

 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʜʝʨʝʚʴʷ  

 

ʂʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʜʝʨʝʚʴʷ - ʵʪʦ ʦʙʳʯʥʦ ʜʝʨʝʚʴʷ, ʦʪʨʘʞʘʶʱʝʝ 

ʪʫ ʠʣʠ ʠʥʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʦʙʱʝʧʨʠʥʷʪʫʶ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ 

ʦʙʣʘʩʪʠ. ʅʘ ʨʠʩ. 4.3 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʧʩʠʭʦʣʦʛʠʠ ʧʦʟʥʘʥʠʷ. 

 

˿͒͊͡ ͙͡ 
͔͔͔ͨͪͭͤ͒ͤͭ 

Ή͔͊ͣͤ͘͟ ͤ͊ ͍ͨͪ͊ͦ 
͍͔͙ͦ͗͒ͤΎΚ

˿͍͔ͦͪ΄͙͡ ͙͡ ͦͤ 
ͭΎ͔͗ͦ͟ 

͔͔͙͔ͨͪͫͭͯͨͤ͡Κ

˻ͭ͊͊ͭ͘͟Έ
˽͙͍͙ͪͫͦͭΈ ͍ͨͪ͊͊ 
͍͙͔ͦ͒ͭ͡Ύ

˻ͭ͊͊ͭ͘͟Έ

ʜʘ 

ʜʘ 

ʥʝʪ 

ʥʝʪ 



58 

 

 

 

 
 

ʈʠʩ. 4.3.ʇʨʠʤʝʨ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʦʙʣʘʩʪʠ ʧʩʠʭʦʣʦʛʠʠ ʧʦʟʥʘʥʠʷ 

 

ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ 

 

ʉʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ - ʵʪʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ (ʚʝʨʰʠʥʳ, 

ʩʚʷʟʘʥʥʳʝ ʩʪʨʝʣʢʘʤʠ ʠʣʠ ʜʫʛʘʤʠ), ʚʝʨʰʠʥʳ ʢʦʪʦʨʦʛʦ - ʧʦʥʷʪʠʷ, ʘ ʜʫʛʠ 

- ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. 

 

ɼʠʘʛʨʘʤʤʘ ɺʝʥʥʘ  

 

ɼʠʘʛʨʘʤʤʘ ɺʝʥʥʘ (Venn diagram) - ʵʪʦ ʩʭʝʤʘʪʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʤʥʦʞʝʩʪʚʘ, ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʥʥʦʝ ɼʞʦʥʦʤ ɺʝʥʥʦʤ ʚ 

XIX ʚʝʢʝ. ʋʥʠʚʝʨʩʘʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ U ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ, ʘ ʧʦʜʤʥʦʞʝʩʪʚʦ S ʵʪʦʛʦ ʤʥʦʞʝʩʪʚʘ U - ʚʥʫʪʨʝʥʥʝʡ 

ʯʘʩʪʴʶ ʦʢʨʫʞʥʦʩʪʠ (ʠʣʠ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʜʨʫʛʦʡ ʧʨʦʩʪʦʡ ʟʘʤʢʥʫʪʦʡ 

ʢʨʠʚʦʡ), ʧʦʣʥʦʩʪʴʶ ʣʝʞʘʱʝʡ ʚʥʫʪʨʠ ʵʪʦʛʦ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ.  

 

ʇʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʨʠʤʝʨʳ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, 

ʬʘʢʪʠʯʝʩʢʠ, ʷʚʣʷʶʪʩʷ ʥʝʢʦʪʦʨʳʤ ʷʟʳʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʞʝʥʝʨʘ ʧʦ 

ʟʥʘʥʠʷʤ ʩ ʵʢʩʧʝʨʪʦʤ. ʇʨʦʮʝʩʩ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ - ʵʪʦ ʧʨʦʮʝʩʩ 

˽͙ͫͻ͎͙ͦͦ͡Ύ 
͙ͨͦͤ͊ͤ͘Ύ

̉͊ͫͭͤ͊Ύ

˽͙ͫͻ͎͙ͦͦ͡Ύ 
͙ͨͪ͊ͭ͟;͔͎ͫͦͦ͟ 
͙ͨͦͤ͊ͤ͘Ύ

˽͙ͫͻ͎͙ͦͦ͡Ύ 
ͦ͋·͔͎͒ͤͤͦͦ 
͙ͨͦͤ͊ͤ͘Ύ

˽͙ͫͻ͎͙ͦͦ͡Ύ 
͙ͨͦͤ͊ͤ͘Ύ 
͡Ό͒Έ͙ͣ ͎͒ͪͯ 
͎͒ͪͯ͊

˽͙ͫͻ͎͙ͦͦ͡Ύ 
͙ͫ͊ͣͦͨͦͤ͊ͤ͘Ύ

˽͙ͫͻ͎͙ͦͦ͡Ύ 
ͻ͔͍͔͎ͯ͒ͦ͗ͫͭͤͤͦͦ 
͙ͨͦͤ͊ͤ͘Ύ

˽͙ͫͻ͎͙ͦͦ͡Ύ 
ͤ͊ͯ;͎ͤͦͦ 
͙ͨͦͤ͊ͤ͘Ύ

˻͋΅͊Ύ
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ʧʝʨʝʚʦʜʘ ʟʥʘʥʠʡ ʩ ʷʟʳʢʘ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʥʘ ʜʨʫʛʦʡ ʷʟʳʢ (ʠʣʠ ʧʦʯʪʠ 

ʜʨʫʛʦʡ), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʚʠʜ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ, 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʪʝʤ ʠʣʠ ʠʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʧʨʦʜʫʢʪʦʤ. ʕʪʦʪ ʧʨʦʮʝʩʩ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ ʩʦʚʤʝʩʪʥʦ ʩ ʨʘʟʨʘʙʦʪʯʠʢʦʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ.  

ɺ ʟʘʚʝʨʰʝʥʠʝ ʠʟʣʦʞʝʥʠʷ ʦʩʥʦʚ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ ʧʨʠʚʝʜʝʤ 

ʤʘʣʝʥʴʢʠʡ, ʠʛʨʫʰʝʯʥʳʡ ʧʨʠʤʝʨ, ʠʣʣʶʩʪʨʠʨʫʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ. ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʩ ʵʢʩʧʝʨʪʦʤ, ʢʦʪʦʨʳʡ 

ʦʯʝʥʴ ʭʦʨʦʰʦ ʨʘʟʙʠʨʘʝʪʩʷ ʚʦ ʬʨʫʢʪʘʭ. 

ʄʝʪʦʜ ʠʟʚʣʝʯʝʥʠʷ ʟʥʘʥʠʡ - ʠʥʪʝʨʚʴʶ. ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʧʨʠʤʝʨ 

ʪʘʢʦʛʦ ʠʥʪʝʨʚʴʶ, ʢʦʪʦʨʦʝ ʧʨʦʚʦʜʠʪ ʠʥʞʝʥʝʨ ʧʦ ʟʥʘʥʠʷʤ (ʀʥɿʥ) ʩ 

ʵʢʩʧʝʨʪʦʤ (ʕʢʩ).  

 

ʀʥɿʥ: ʈʘʩʩʢʘʞʠʪʝ ʤʥʝ, ʧʦʞʘʣʫʡʩʪʘ, ʢʘʢ ʷ ʤʦʛʫ ʨʘʩʧʦʟʥʘʚʘʪʴ ʬʨʫʢʪʳ.  

ʕʢʩ: ɺʳ ʭʦʪʠʪʝ, ʯʪʦʙʳ ʷ ʨʘʩʩʢʘʟʘʣ ʚʘʤ ʦ ʬʨʫʢʪʘʭ?  

ʀʥɿʥ: ɼʘ, ʚʦʪ ʫ ʤʝʥʷ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʰʪʫʢ ʚ ʩʫʤʢʝ.  

ʕʢʩ (ʚʳʥʠʤʘʷ ʠʟ ʩʫʤʢʠ ʛʨʝʡʧʬʨʫʪ): ʍʦʨʦʰʦ, ʚʦʪ ʵʪʦ ʛʨʝʡʧʬʨʫʪ. ʆʥ 

ʢʨʫʛʣʳʡ, ʠʤʝʝʪ ʝʜʢʠʡ ʟʘʧʘʭ, ʞʝʣʪʦʛʦ ʮʚʝʪʘ, ʥʘ ʚʢʫʩ - ʢʠʩʣʳʡ, ʢʦʞʘ - 

ʰʝʨʦʭʦʚʘʪʘʷ, ʚʥʫʪʨʠ ʫ ʥʝʛʦ ʟʝʨʥʘ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʝʛʦ ʩʲʝʩʪʴ, ʥʘʜʦ 

ʦʯʠʩʪʠʪʴ.  

ʀʥɿʥ: ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʛʦʚʦʨʷ ʦ ʬʨʫʢʪʘʭ, ɺʳ ʨʘʩʩʤʘʪʨʠʚʘʝʪʝ ʬʦʨʤʫ, 

ʟʘʧʘʭ, ʮʚʝʪ, ʚʢʫʩ, ʚʠʜ ʢʦʞʠ, ʥʘʣʠʯʠʝ ʟʸʨʝʥ ʠ ʩʧʦʩʦʙ ʫʧʦʪʨʝʙʣʝʥʠʷ. ʕʪʦ 

ʪʘʢ?  

ʕʢʩ: ɼʘ.  

ʀʥɿʥ: ʈʘʩʩʢʘʞʠʪʝ ʤʥʝ, ʧʦʞʘʣʫʡʩʪʘ, ʦ ʜʨʫʛʠʭ ʬʨʫʢʪʘʭ. ʄʦʞʥʦ ʣʠ ʠʭ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦ ʪʝʤ ʞʝ ʢʨʠʪʝʨʠʷʤ?  

ʕʢʩ: ʇʦʞʘʣʫʡ, ʧʨʘʚʠʣʴʥʦ, ʤʦʞʝʪ ʙʳʪʴ, ʙʫʜʝʪ ʯʪʦ-ʪʦ ʝʱʸ, ʭʦʪʷ ʷ ʜʫʤʘʶ, 

ʵʪʦ ʧʦʣʥʳʡ ʥʘʙʦʨ.  

ʀʥɿʥ: ʊʦʛʜʘ ʜʘʚʘʡʪʝ ʥʘʨʠʩʫʝʤ ʪʘʙʣʠʮʫ ʨʝʰʝʥʠʡ. 
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ʊʘʙʣʠʮʘ 4.3 

ɸʪʨʠʙʫʪʳ 

ʌʦʨʤʘ ʢʨʫʛʣʳʡ ʢʨʫʧʥʳʡ 
ʢʨʫʛʣʳ

ʡ 

ʧʨʦʜʦʣʛʦʚ

ʘʪʳʡ 

ʧʨʦʜʦʣʛʦʚ

ʘʪʳʡ 

 

ɿʘʧʘʭ ʝʜʢʠʡ ʝʜʢʠʡ 
ʜʫʰʠʩʪ

ʳʡ 
ʜʫʰʠʩʪʳʡ 

ʜʫʰʠʩʪʳʡ 

 

 

ʎʚʝʪ ʞʸʣʪʳʡ 
ʦʨʘʥʞʝʚ

ʳʡ 

ʞʸʣʪʳ

ʡ 
ʞʸʣʪʳʡ 

ʢʦʨʠʯʥʝʚʳ

ʡ 

 

ɺʢʫʩ ʢʠʩʣʳʡ ʩʣʘʜʢʠʡ 
ʩʣʘʜʢʠ

ʡ 
ʩʣʘʜʢʠʡ 

ʩʣʘʜʢʠʡ 

 

 

ʂʦʞʘ 
ʰʝʨʦʭʦʚ

ʘʪʘʷ 

ʰʝʨʦʭʦʚ

ʘʪʘʷ 

ʛʣʘʜʢʘ

 ̫
ʛʣʘʜʢʘʷ 

ʛʣʘʜʢʘʷ 

 

 

ɿʸʨʥʘ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ ʝʩʪʴ 

ʝʩʪʴ 

 

 

ʆʯʠʱʘ

ʪ ɹ
ʥʘʜʦ ʥʘʜʦ 

ʥʝ 

ʥʘʜʦ 
ʥʘʜʦ 

ʥʝ ʥʘʜʦ 

 

 

ɺʳʭʦʜʳ 

ɻʨʝʡʧʬ

ʨʫʪ 
+     

ɸʧʝʣʴʩ

ʠʥ 
 +    

ʗʙʣʦʢʦ   +   

ɹʘʥʘʥ    +  

ɻʨʫʰʘ     + 
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ʈʠʩ 4.4. ɼʝʨʝʚʦ ʚʳʚʦʜʘ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʨʫʢʪʦʚ 

 

ʀʟ ʵʪʦʡ ʪʘʙʣʠʮʳ ʦʯʝʥʴ ʣʝʛʢʦ ʥʘʨʠʩʦʚʘʪʴ ʜʝʨʝʚʦ ʚʳʚʦʜʘ, 

ʠʟʦʙʨʘʞʝʥʥʦʝ ʥʘ ʨʠʩ. ʚʳʰʝ.  

ɸʥʘʣʠʟʠʨʫʷ ʪʘʙʣʠʮʫ ʨʝʰʝʥʠʡ ʠ ʜʝʨʝʚʦ ʚʳʚʦʜʘ, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʥʠʷ ʚ ʚʠʜʝ ʧʨʘʚʠʣ çʝʩʣʠ - ʪʦè.  

ʇʨʘʚʠʣʘ çʝʩʣʠ - ʪʦè ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʬʨʫʢʪʦʚ.  

 

ʈ1: ɽʉʃʀ (ʟʘʧʘʭ = ʝʜʢʠʡ ʠ ʬʦʨʤʘ = ʢʨʫʛʣʘʷ ʠ ʮʚʝʪ = ʞʸʣʪʳʡ) ʊʆ (ʬʨʫʢʪ 

= ʛʨʝʡʧʬʨʫʪ).  

 

ʀʥʘʯʝ ʪʦ ʞʝ ʩʘʤʦʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʠ ʪʘʢ:  

 

ʈ2: ɽʉʃʀ (ʟʘʧʘʭ = ʝʜʢʠʡ) ʊʆ (ʪʠʧ ʬʨʫʢʪʘ = ʮʠʪʨʫʩʦʚʳʡ);  

ʈɿ: ɽʉʃʀ (ʪʠʧ ʬʨʫʢʪʘ = ʮʠʪʨʫʩʦʚʳʡ ʠ ʬʦʨʤʘ = ʢʨʫʛʣʘʷ ʠ ʮʚʝʪ = 

ʞʸʣʪʳʡ)  

      ʊʆ (ʬʨʫʢʪ = ʛʨʝʡʧʬʨʫʪ). 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʘʚʠʣʘ ʪʠʧʘ çʝʩʣʠ - ʪʦè ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʘʙʣʠʮʳ ʨʝʰʝʥʠʡ ʠ ʜʝʨʝʚʘ ʚʳʚʦʜʘ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ 
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ʧʨʠʤʝʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʜʘʥʥʳʡ 

ʧʨʠʤʝʨ, ʥʦ ʠ ʩʧʨʘʚʝʜʣʠʚʘ ʚ ʦʙʱʝʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩ ʧʨʘʚʠʣ 

ʪʠʧʘ çʝʩʣʠ - ʪʦè ʣʫʯʰʝ ʩʪʘʨʘʪʴʩʷ ʥʝ ʥʘʯʠʥʘʪʴ ʩʦʙʠʨʘʪʴ ʟʥʘʥʠʷ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʏʪʦ ʷʚʣʷʝʪʩʷ ʮʝʣʴʶ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ? 

2. ʀʟ ʯʝʛʦ ʩʦʩʪʦʠʪ ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ? 

3. ʏʪʦ ʪʘʢʦʝ ʩʠʩʪʝʤʘ ʧʦʥʷʪʠʡ? 

4. ʏʪʦ ʪʘʢʦʝ ʤʝʪʦʜ ʣʦʢʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ? 

5. ʏʪʦ ʪʘʢʦʝ ʤʝʪʦʜ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ? 

6. ʏʪʦ ʪʘʢʦʝ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʯʥʷ ʧʦʥʷʪʠʡ? 

7. ʏʪʦ ʪʘʢʦʝ ʤʝʪʦʜ ʩʦʩʪʘʚʣʝʥʠʷ ʩʧʠʩʢʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʜʝʡʩʪʚʠʡ? 

8. ʏʪʦ ʪʘʢʦʝ ʤʝʪʦʜ ʩʦʩʪʘʚʣʝʥʠʷ ʦʛʣʘʚʣʝʥʠʷ ʫʯʝʙʥʠʢʘ? 

9. ʏʪʦ ʪʘʢʦʝ ʪʝʢʩʪʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ? 

10. ʏʪʦ ʪʘʢʦʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʦʪʥʦʰʝʥʠʷ? 

11. ʏʪʦ ʪʘʢʦʝ ʤʝʪʦʜ ʩʚʦʙʦʜʥʳʭ ʘʩʩʦʮʠʘʮʠʡ? 

12. ʏʪʦ ʪʘʢʦʝ çʩʦʨʪʠʨʦʚʢʘ ʢʘʨʪʦʯʝʢè? 

13. ʏʪʦ ʪʘʢʦʝ çʦʙʥʘʨʫʞʝʥʠʝ ʨʝʛʫʣʷʨʥʦʩʪʝʡè? 

14. ʏʪʦ ʪʘʢʦʝ ʤʝʪʦʜ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʜʠʬʬʝʨʝʥʮʠʘʣʘ? 

15. ʏʪʦ ʪʘʢʦʝ ʪʝʭʥʠʢʘ ʨʝʧʝʨʪʫʘʨʥʳʭ ʨʝʰʝʪʦʢ? 

16. ʏʪʦ ʪʘʢʦʝ ʪʝʭʥʠʢʘ ʧʘʨʥʳʭ ʩʨʘʚʥʝʥʠʡ? 

17. ʏʪʦ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʧʦʜ ʩʪʨʘʪʝʛʠʷʤʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ? 

18. ʏʪʦ ʪʘʢʦʝ ʪʘʙʣʠʮʘ ʨʝʰʝʥʠʡ? 

19. ʏʪʦ ʪʘʢʦʝ ʜʝʨʝʚʴʷ ʚʳʚʦʜʘ? 

20. ʏʪʦ ʪʘʢʦʝ ʙʣʦʢ-ʩʭʝʤʳ? 

21. ʏʪʦ ʪʘʢʦʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʜʝʨʝʚʴʷ? 

22. ʏʪʦ ʪʘʢʦʝ ʩʝʤʘʥʪʠʯʝʩʢʠʝ ʩʝʪʠ? 

23. ʏʪʦ ʪʘʢʦʝ ʜʠʘʛʨʘʤʤʘ ɺʝʥʥʘ? 
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ɻʣʘʚʘ 5. ʉʣʫʯʘʡʥʳʡ ʣʝʩ 

5.1.ʏʪʦ ʪʘʢʦʝ ʩʣʫʯʘʡʥʳʡ ʣʝʩ? 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ï ʵʪʦ ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ, ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʪʝʭʥʠʢ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʆʥʘ ʧʦʯʪʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ 

ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ. 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʩʦʟʜʘʥ ʥʘ ʦʩʥʦʚʝ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ (ʘʣʛʦʨʠʪʤ 

CART).  

Random forest (ʩʣʫʯʘʡʥʳʡ ʣʝʩ) - ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʃʝʦ ɹʨʝʡʤʘʥʦʤ ʠ ɸʜʝʣʴ ʂʘʪʣʝʨ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʠʪʝʪʘ (ʘʥʩʘʤʙʣʷ) ʨʝʰʘʶʱʠʭ ʜʝʨʝʚʴʝʚ. ɸʣʛʦʨʠʪʤ 

ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʜʚʝ ʦʩʥʦʚʥʳʝ ʠʜʝʠ: ʤʝʪʦʜ ʙʵʛʛʠʥʛʘ ɹʨʝʡʤʘʥʘ, ʠ ʤʝʪʦʜ 

ʩʣʫʯʘʡʥʳʭ ʧʦʜʧʨʦʩʪʨʘʥʩʪʚ, ʧʨʝʜʣʦʞʝʥʥʳʡ Tin Kam Ho. ɸʣʛʦʨʠʪʤ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʝʛʨʝʩʩʠʠ ʠ ʢʣʘʩʪʝʨʠʟʘʮʠʠ. 

(wiki ) 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʙʦʪʘ ʥʘʜ ʘʣʛʦʨʠʪʤʦʤ ʙʳʣʘ ʧʨʦʜʦʣʞʝʥʘ. 

ɸʣʛʦʨʠʪʤ ʩʪʘʥʦʚʠʣʩʷ ʚʩʸ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʷʚʠʣʠʩʴ ʨʘʟʥʳʝ ʚʝʨʩʠʠ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʧʨʦʜʦʣʞʘʶʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʘʣʛʦʨʠʪʤ. 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʟʥʘʯʝʥʠʡ ʥʝʧʨʝʨʳʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʧʨʦʜʘʞ ʪʦʚʘʨʦʚ ʚ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ. 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʠ ʩ ʢʘʪʝʛʦʨʠʘʣʴʥʳʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʧʝʨʝʤʝʥʥʘʷ, ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ, ʥʦ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ, ʦʥʦ, ʚ 

ʦʩʥʦʚʥʦʤ, ʥʝ ʧʨʝʚʳʰʘʝʪ 8. 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ï ʵʪʦ çʢʦʣʣʝʢʮʠʷè ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ (ʚʤʝʩʪʝ) ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

ʉʘʤʘʷ ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʘʣʛʦʨʠʪʤʘ ɹʨʝʡʤʘʥʘ ʥʘʟʳʚʘʣʘʩʴ ʙʵʛʛʝʨ 

(bagger) 

 

ɹʵʛʛʠʥʛ (Bagging)  

 

ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʘʥʩʘʤʙʣʝʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʫʯʘʡʥʦʡ ʚʳʙʦʨʢʠ ʩ ʚʦʟʚʨʘʪʦʤ ʠʣʠ ʙʫʪʩʪʨʝʧʘ. 

ʅʘʟʚʘʥʠʝ ʤʝʪʦʜʘ ʧʨʦʠʟʦʰʣʦ ʦʪ ʘʥʛʣ. bootstrap aggregating ï bagging. ʆʥ 

ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ 1994 ʛʦʜʫ ʃʝʦ ɹʨʝʡʤʘʥʦʤ (Leo Breiman). 

https://ru.wikipedia.org/wiki/%D0%91%D1%80%D0%B5%D0%B9%D0%BC%D0%B0%D0%BD,_%D0%9B%D0%B5%D0%BE
https://ru.wikipedia.org/w/index.php?title=%D0%90%D0%B4%D0%B5%D0%BB%D1%8C_%D0%9A%D0%B0%D1%82%D0%BB%D0%B5%D1%80&action=edit&redlink=1
https://ru.wikipedia.org/wiki/%D0%94%D0%B5%D1%80%D0%B5%D0%B2%D0%BE_%D0%BF%D1%80%D0%B8%D0%BD%D1%8F%D1%82%D0%B8%D1%8F_%D1%80%D0%B5%D1%88%D0%B5%D0%BD%D0%B8%D0%B9
https://ru.wikipedia.org/w/index.php?title=%D0%91%D1%8D%D0%B3%D0%B3%D0%B8%D0%BD%D0%B3&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Random_subspace_method&action=edit&redlink=1
https://ru.wikipedia.org/w/index.php?title=Random_subspace_method&action=edit&redlink=1


64 

 

ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʫʪʩʪʨʵʧ-ʚʳʙʦʨʦʢ ʙʝʨʸʪʩʷ ʤʥʦʞʝʩʪʚʦ 

ʜʘʥʥʳʭ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʦʪʙʠʨʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʧʦʜʤʥʦʞʝʩʪʚ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʪʘʢʦʝ ʞʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʨʦʚ, ʢʘʢ ʠ 

ʠʩʭʦʜʥʦʝ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʦʪʙʦʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʫʯʘʡʥʦ, ʥʘʙʦʨ ʧʨʠʤʝʨʦʚ 

ʚ ʵʪʠʭ ʚʳʙʦʨʢʘʭ ʙʫʜʝʪ ʨʘʟʣʠʯʥʳʤ: ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʤʦʛʫʪ ʙʳʪʴ 

ʦʪʦʙʨʘʥʳ ʧʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ, ʘ ʜʨʫʛʠʝ ï ʥʠ ʨʘʟʫ. ɿʘʪʝʤ ʥʘ ʦʩʥʦʚʝ ʢʘʞʜʦʡ 

ʩʪʨʦʠʪʩʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʠ ʠʭ ʚʳʭʦʜʳ ʢʦʤʙʠʥʠʨʫʶʪʩʷ (ʘʛʨʝʛʠʨʫʶʪʩʷ) 

ʧʫʪʝʤ ʛʦʣʦʩʦʚʘʥʠʷ ʠʣʠ ʧʨʦʩʪʦʛʦ ʫʩʨʝʜʥʝʥʠʷ. ʆʞʠʜʘʝʪʩʷ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ 

ʙʫʜʝʪ ʥʘʤʥʦʛʦ ʪʦʯʥʝʝ ʣʶʙʦʡ ʦʜʠʥʦʯʥʦʡ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ 

ʠʩʭʦʜʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. 

 

ɹʫʪʩʪʨʵʧ (Bootstrap, ɺʳʙʦʨʢʘ ʩ ʚʦʟʚʨʘʪʦʤ, ɺʳʙʦʨʢʘ ʩ ʟʘʤʝʱʝʥʠʝʤ) 

 

ʄʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ ʪʦʛʦ ʞʝ 

ʨʘʟʤʝʨʘ, ʯʪʦ ʠ ʠʩʭʦʜʥʘʷ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʥʦ ʩ ʨʘʟʥʳʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʠʥʪʝʨʝʩʫʶʱʝʡ ʚʝʣʠʯʠʥʳ. ɹʫʪʩʪʨʵʧ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʚ 

1977 ʛʦʜʫ ɹ. ʕʬʨʦʥʦʤ. ʕʪʦʪ ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʥʦʞʝʩʪʚʦ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ N 

ʥʘʙʣʶʜʝʥʠʡ, ʦʙʨʘʟʫʶʱʠʭ ʛʝʥʝʨʘʣʴʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʠʟ ʢʦʪʦʨʦʡ 

ʠʟʚʣʝʢʘʶʪʩʷ ʚʳʙʦʨʢʠ N ʩ ʨʘʚʥʳʤʠ ʚʝʨʦʷʪʥʦʩʪʷʤʠ (1/N) ʜʣʷ ʢʘʞʜʦʛʦ 

ʥʘʙʣʶʜʝʥʠʷ. ɺʩʝʛʦ ʧʦʣʫʯʘʶʪ K ʚʳʙʦʨʦʢ, ʧʦ ʢʘʞʜʦʡ ʠʟ ʢʦʪʦʨʳʭ 

ʦʮʝʥʠʚʘʝʪʩʷ ʠʥʪʝʨʝʩʫʶʱʠʡ ʧʘʨʘʤʝʪʨ ʠʩʩʣʝʜʫʝʤʦʡ ʚʝʣʠʯʠʥʳ. ɿʘʪʝʤ 

ʧʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʫʩʨʝʜʥʷʶʪʩʷ. 

ɺ Data Mining ʙʫʪʩʪʨʝʧ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝʟʘʚʠʩʠʤʳʭ ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʤʦʜʝʣʝʡ, 

ʦʙʳʯʥʦ ʦʙʲʝʜʠʥʷʝʤʳʭ ʚ ʘʥʩʘʤʙʣʴ, ʠʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʦʡ ʦʰʠʙʢʠ ʦʜʥʦʡ. ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʥʘʙʦʨ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʠʡ 

m ʧʨʠʤʝʨʦʚ. ʊʦʛʜʘ ʩ ʧʦʤʦʱʴʶ ʙʫʪʩʪʨʝʧʘ ʤʦʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʷʜ 

ʚʳʙʦʨʦʢ, ʪʘʢʞʝ ʩʦʜʝʨʞʘʱʠʭ m ʧʨʠʤʝʨʦʚ, ʥʦ ʦʪʦʙʨʘʥʥʳʭ ʚ ʩʣʫʯʘʡʥʦʤ 

ʧʦʨʷʜʢʝ. ʇʨʠ ʵʪʦʤ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʤʦʞʝʪ ʙʳʪʴ ʠʟʚʣʝʯʝʥʘ ʥʝʩʢʦʣʴʢʦ ʨʘʟ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʜʥʠ ʧʨʠʤʝʨʳ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʦʜʫʙʣʠʨʦʚʘʥʳ, ʘ ʜʨʫʛʠʝ ï ʥʝ ʧʦʷʚʠʪʴʩʷ ʥʠ ʨʘʟʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʙʫʪʩʪʨʵʧʘ ʧʦʜʤʥʦʞʝʩʪʚʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʙʫʜʫʪ 

ʠʤʝʪʴ ʨʘʟʣʠʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʳʭ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ 

ʥʝʟʘʚʠʩʠʤʦʝ ʦʙʫʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʤʦʜʝʣʝʡ ʥʘ 

ʝʜʠʥʩʪʚʝʥʥʦʤ ʥʘʙʦʨʝ. 

ɸʥʩʘʤʙʣʠ ʤʦʜʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʙʫʪʩʨʵʧ-ʚʳʙʦʨʢʘʭ, ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʦʟʚʦʣʷʶʪ ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʠʥʦʯʥʳʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʝʩʣʠ ʦʙʫʯʠʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ 
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ʤʦʜʝʣʴ ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʪʘʢʠʭ ʚʳʙʦʨʢʘʭ ʠ ʫʩʨʝʜʥʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʦʰʠʙʢʠ, 

ʪʦ ʩʨʝʜʥʷʷ ʙʫʜʝʪ ʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʦʡ ʦʮʝʥʢʦʡ ʝʝ ʪʦʯʥʦʩʪʠ. 

 

ɸʥʩʘʤʙʣʴ ʤʦʜʝʣʝʡ (Ensemble of models) 

 

ʅʘʙʦʨ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʝʜʠʥʩʪʚʝʥʥʦʡ 

ʟʘʜʘʯʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʝʥʠʝ ʘʥʩʘʤʙʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʠʢʠ ʧʦʩʪʨʦʝʥʠʷ ʘʥʩʘʤʙʣʝʡ ï 

ʙʫʩʪʠʥʛ ʠ ʙʵʛʛʠʥʛ. ɺ ʙʫʩʪʠʥʛʝ ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʧʦʯʢʘ ʤʦʜʝʣʝʡ, ʧʨʠ ʵʪʦʤ 

ʢʘʞʜʘʷ ʩʣʝʜʫʶʱʘʷ ʦʙʫʯʘʝʪʩʷ ʥʘ ʧʨʠʤʝʨʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʧʨʝʜʳʜʫʱʘʷ 

ʜʦʧʫʩʪʠʣʘ ʦʰʠʙʢʫ. ɹʵʛʛʠʥʛ ʨʝʘʣʠʟʫʝʪ ʧʘʨʘʣʣʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ ʥʘ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʟʣʠʯʥʳʭ ʚʳʙʦʨʢʘʭ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝʨʘ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʫʪʝʤ ʩʣʫʯʘʡʥʦʛʦ ʦʪʙʦʨʘ ʧʨʠʤʝʨʦʚ ʠʟ ʠʩʭʦʜʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. 

 

ɼʦʧʦʣʥʝʥʠʝ 

 

ʉʦʟʜʘʜʠʤ ʩʣʫʯʘʡʥʫʶ ʚʳʙʦʨʢʫ ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʧʦʩʪʨʦʠʤ ʥʘ ʝʸ 

ʦʩʥʦʚʝ ʜʝʨʝʚʦ ʨʝʰʝʥʠʡ. ʊʘʢʘʷ ʚʳʙʦʨʢʘ, ʦʙʳʯʥʦ, ʩʦʜʝʨʞʠʪ ʧʦʣʦʚʠʥʫ 

ʠʩʭʦʜʥʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʠ ʟʘʧʠʩʠ, ʝʸ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʤʦʛʫʪ ʙʳʪʴ 

ʣʶʙʳʤʠ (ʠʟ ʠʩʭʦʜʥʦʛʦ ʥʘʙʦʨʘ). 

ʇʦʚʪʦʨʠʤ ʵʪʫ ʦʧʝʨʘʮʠʶ. ʉʦʟʜʘʜʠʤ ʚʪʦʨʫʶ ʩʣʫʯʘʡʥʫʶ ʚʳʙʦʨʢʫ 

ʠ ʧʦʩʪʨʦʠʤ ʜʝʨʝʚʦ ʥʘ ʝʸ ʦʩʥʦʚʝ. 

ʇʨʦʛʥʦʟ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʵʪʠʤ ʜʝʨʝʚʦʤ, ʙʫʜʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʪʣʠʯʥʳʤ (ʭʦʪʴ ʯʫʪʴ-ʯʫʪʴ) ʦʪ ʧʝʨʚʦʛʦ. 

ʇʨʦʜʦʣʞʠʤ ʩʦʟʜʘʚʘʪʴ ʜʝʨʝʚʴʷ ʚʳʰʝʦʧʠʩʘʥʥʳʤ ʩʧʦʩʦʙʦʤ. 

ʂʘʞʜʦʝ ʠʟ ʥʠʭ ʙʫʜʝʪ ʩʦʟʜʘʥʦ ʥʘ ʩʣʝʛʢʘ ʦʪʣʠʯʥʦʤ ʦʪ ʜʨʫʛʠʭ ʥʘʙʦʨʝ ʠ 

ʙʫʜʝʪ ʚʳʜʘʚʘʪʴ ʩʣʝʛʢʘ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʜʨʫʛʠʭ ʧʨʦʛʥʦʟʳ. 

ʉʝʡ ʧʨʦʮʝʩʩ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʙʝʩʢʦʥʝʯʥʦ, ʥʦ, ʜʦʩʪʘʪʦʯʥʦ 

ʯʘʩʪʦ, ʩʪʨʦʷʪ ʦʪ 200 ʜʦ 500 ʜʝʨʝʚʴʝʚ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʤʦʞʝʪ 

ʩʠʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʨʠʚʝʜʸʥʥʳʭ ʯʠʩʝʣ. ɺʩʸ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʢʨʝʪʥʦʡ 

ʩʠʪʫʘʮʠʠ. 

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʨʘʥʝʝ, ʢʘʞʜʦʝ ʠʟ ʧʦʩʪʨʦʝʥʥʳʭ ʜʝʨʝʚʴʝʚ 

ʬʦʨʤʠʨʫʝʪ ʩʚʦʡ ʧʨʦʛʥʦʟ. 

ʏʪʦʙʳ ʩʢʦʤʙʠʥʠʨʦʚʘʪʴ ʚʩʝ ʵʪʠ ʦʪʜʝʣʴʥʳʝ ʧʨʦʛʥʦʟʳ, ʠʩʧʦʣʴʟʫʶʪ 

ʫʩʨʝʜʥʝʥʠʝ ʠʣʠ ʛʦʣʦʩʦʚʘʥʠʝ (voting). 

ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʲʸʤʦʚ ʧʨʦʜʘʞ, ʠʩʧʦʣʴʟʫʶʪ ʫʩʨʝʜʥʝʥʠʝ 

ʧʨʦʛʥʦʟʦʚ ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ. 

ɼʣʷ ʨʘʙʦʪʳ ʩ ʢʘʪʝʛʦʨʠʘʣʴʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʠʩʧʦʣʴʟʫʶʪ 

ʛʦʣʦʩʦʚʘʥʠʝ. ʅʘʧʨʠʤʝʨ, ʥʘʰʘ ʮʝʣʝʚʘʷ ʢʘʪʝʛʦʨʠʘʣʴʥʘʷ ʧʝʨʝʤʝʥʥʘʷ ï 

çʧʦʣè. ʇʨʠʥʠʤʘʝʪ ʜʚʘ ʟʥʘʯʝʥʠʷ. ʇʨʠ ʧʦʤʦʱʠ ʛʦʣʦʩʦʚʘʥʠʷ 
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ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ, ʢʘʢʦʡ ʧʨʦʮʝʥʪ ʜʝʨʝʚʴʝʚ çʧʨʦʛʦʣʦʩʦʚʘʣʠè ʩʚʦʠʤʠ 

ʧʨʦʛʥʦʟʘʤʠ ʟʘ çʧʦʣ = ʤʫʞʩʢʦʡè, ʘ ʩʢʦʣʴʢʦ ʟʘ çʧʦʣ = ʞʝʥʩʢʠʡè. ʀ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʝ-çʧʦʙʝʜʠʪʝʣʴè. 

ʆʧʠʩʘʥʥʳʡ ʧʨʦʮʝʩʩ ï ʙʵʛʛʝʨ. 

 

ʈʘʥʜʦʤʠʟʘʮʠʷ 

 

ɻʣʘʚʥʘʷ ʠʜʝʷ ɹʨʝʡʤʘʥʘ ï ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʥʜʦʤʠʟʘʮʠʶ ʥʝ ʪʦʣʴʢʦ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʳʙʦʨʦʢ, ʥʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʜʝʨʝʚʴʝʚ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʜʝʨʝʚʘ, ʦʙʳʯʥʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʣʥʳʡ ʧʦʠʩʢ ʧʦ ʚʩʝʤ 

ʚʦʟʤʦʞʥʳʤ ʧʨʝʜʠʢʪʦʨʘʤ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʣʫʯʰʝʛʦ ʨʘʟʙʠʝʥʠʷ ʜʘʥʥʳʭ ʚ 

ʢʘʞʜʦʤ ʫʟʣʝ ʜʝʨʝʚʘ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʨʘʟ ʚʳʙʠʨʘʪʴ 

ʣʫʯʰʝʝ ʨʘʟʙʠʝʥʠʝ, ʤʳ ʚʳʙʠʨʘʝʤ ʨʘʟʙʠʝʥʠʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ. 

ʕʪʦ ʧʦʩʣʫʞʠʪ ʛʘʨʘʥʪʠʝʡ ʪʦʛʦ, ʯʪʦ ʨʘʟʣʠʯʥʳʝ ʜʝʨʝʚʴʷ ʙʫʜʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

 

ʅʘʩʢʦʣʴʢʦ ʨʘʥʜʦʤʥʳʤ ʜʦʣʞʝʥ ʙʳʪʴ ʩʣʫʯʘʡʥʳʡ ʣʝʩ? 

 

ɽʩʣʠ ʤʳ ʙʫʜʝʪ ʚʳʙʠʨʘʪʴ ʢʘʞʜʦʝ ʨʘʟʙʠʝʥʠʝ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ, 

ʪʦ ʧʦʣʫʯʠʤ ʧʦʣʥʦʩʪʴʶ ʩʣʫʯʘʡʥʦʝ ʜʝʨʝʚʦ. ʏʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ ʦʯʝʥʴ 

ʭʦʨʦʰʦ. 

ɹʦʣʝʝ ʨʘʟʫʤʥʳʤ ʙʫʜʝʪ ʩʥʘʯʘʣʘ ʚʳʙʨʘʪʴ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʢʘʥʜʠʜʘʪʦʚ-ʧʨʝʜʠʢʪʦʨʦʚ, ʘ ʧʦʪʦʤ ʨʘʟʙʠʚʘʪʴ, ʚʳʙʠʨʘʷ 

ʣʫʯʰʝʝ ʨʘʟʙʠʝʥʠʝ ʠʟ ʜʦʩʪʫʧʥʳʭ. 

ɽʩʣʠ ʫ ʥʘʩ ʝʩʪʴ 1000 ʧʨʝʜʠʢʪʦʨʦʚ, ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʘʙʦʨ ʠʟ 30 ʚ 

ʢʘʞʜʦʤ ʫʟʣʝ, ʘ ʧʦʪʦʤ ʨʘʟʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʣʫʯʰʠʡ ʧʨʝʜʠʢʪʦʨ ʠʟ 30, 

ʚʤʝʩʪʦ ʣʫʯʰʝʛʦ ʠʟ 1000. 

ʅʘʯʠʥʘʶʱʠʝ ʯʘʩʪʦ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʤʳ ʚʳʙʠʨʘʝʤ ʩʣʫʯʘʡʥʳʡ ʥʘʙʦʨ 

ʧʨʝʜʠʢʪʦʨʦʚ ʝʜʠʥʦʞʜʳ ʚ ʥʘʯʘʣʝ ʘʥʘʣʠʟʘ ʠ ʧʦʪʦʤ ʚʳʨʘʱʠʚʘʝʤ ʚʩʸ 

ʜʝʨʝʚʦ, ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ ʝʛʦ. 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʨʘʙʦʪʘʝʪ ʥʝ ʪʘʢ. ɺ ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʤʳ ʚʳʙʠʨʘʝʤ 

ʥʦʚʳʡ ʩʣʫʯʘʡʥʳʡ ʥʘʙʦʨ ʧʨʝʜʠʢʪʦʨʦʚ ʚ ʢʘʞʜʦʤ ʫʟʣʝ ʜʝʨʝʚʘ. ʊ.ʝ., ʚ 

ʢʘʞʜʦʤ ʫʟʣʝ ʙʫʜʝʪ ʩʚʦʡ ʥʘʙʦʨ ʧʨʝʜʠʢʪʦʨʦʚ (ʭʦʪʷ, ʧʦʚʪʦʨʝʥʠʷ 

ʚʦʟʤʦʞʥʦ; ʝʩʪʝʩʪʚʝʥʥʦ, ʚʩʸ ʟʘʚʠʩʠʪ ʦʪ ʠʩʭʦʜʥʦʛʦ ʦʙʲʸʤʘ ʧʨʝʜʠʢʪʦʨʦʚ ʠ 

ʚʝʣʠʯʠʥʳ ʩʣʫʯʘʡʥʦʛʦ ʤʥʦʞʝʩʪʚʘ.). 

ʏʝʤ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʜʦʩʪʠʛʘʝʪ ʜʝʨʝʚʦ, ʪʝʤ ʙʦʣʴʰʝ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʥʘ ʥʝʛʦ ʦʢʘʞʫʪ ʚʣʠʷʥʠʝ ʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʧʨʝʜʠʢʪʦʨʦʚ. 
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ʋʧʨʘʚʣʝʥʠʝ ʫʨʦʚʥʝʤ ʨʘʥʜʦʤʥʦʩʪʠ  

 

ɽʩʣʠ ʤʳ ʚʩʝʛʜʘ ʧʨʦʠʟʚʦʜʠʤ ʧʦʠʩʢ ʧʦ ʚʩʝʤ ʧʨʝʜʠʢʪʦʨʘʤ ʚʦ ʚʩʝʭ 

ʫʟʣʘʭ ʜʝʨʝʚʘ, - ʪʦ ʤʳ ʩʪʨʦʠʤ ʢʣʘʩʩʠʯʝʩʢʠʝ ʙʵʛʛʝʨʥʳʝ ʤʦʜʝʣʠ; ʢʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʠ ʦʙʣʘʜʘʶʪ ʥʠʯʝʤ ʥʝ ʚʳʜʘʶʱʝʡʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ 

(ʢʘʯʝʩʪʚʦʤ, ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ). 

ʄʦʜʝʣʠ, ʦʙʳʯʥʦ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ, ʝʩʣʠ ʤʳ 

ʧʨʦʠʟʚʦʜʠʤ ʧʦʠʩʢ ʥʝ ʧʦ ʚʩʝʤ ʧʝʨʝʤʝʥʥʳʤ ʚ ʢʘʞʜʦʤ ʫʟʣʝ, ʦʛʨʘʥʠʯʠʚʘʷ 

ʚʥʠʤʘʥʠʝ ʢ ʩʣʫʯʘʡʥʦʤʫ ʥʘʙʦʨʫ. 

ɺʳʙʨʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʤʝʥʥʳʭ ï ʵʪʦ ʛʣʘʚʥʦʝ ʚ ʫʧʨʘʚʣʝʥʠʠ. 

ʅʫʞʥʦ ʧʦʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʦʩʪʘʥʦʚʠʪʴʩʷ ʥʘ ʦʧʪʠʤʘʣʴʥʦʤ ʯʠʩʣʝ. 

ɹʨʝʡʤʘʥ ʧʨʝʜʣʘʛʘʣ ʥʘʯʘʪʴ ʩ ʢʚʘʜʨʘʪʥʦʛʦ ʢʦʨʥʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʧʨʝʜʠʢʪʦʨʦʚ. 

ʆʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ, ʧʦʯʪʠ ʚʩʝʛʜʘ, ʦʢʘʟʳʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ (ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʜʝʣʠ), ʥʦ 2 ʠʣʠ 3, ʚ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʯʘʩʪʦ ʜʘʶʪ ʚʧʝʯʘʪʣʷʶʱʠʡ ʨʝʟʫʣʴʪʘʪ. 

 

ʉʢʦʣʴʢʦ ʧʨʝʜʠʢʪʦʨʦʚ ʚ ʫʟʣʝ? 

 

ɺ ʪʘʙʣʠʮʝ ʫʢʘʟʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ɹʨʝʡʤʘʥʘ ʠ ʂʘʪʣʝʨ (Cutler). 

 

ʊʘʙʣʠʮʘ 5.1 

ʂʦʣ-ʚʦ 

ʧʨʝʜʠʢʪʦʨʦʚ 

ʢʚ ʢʦʨʝʥʴ 0.5*ʢʚ 

ʢʦʨʝʥʴ 

2*ʢʚ 

ʢʦʨʝʥʴ 

ln2 

100 10 5 20 6 

1000 31 15,5 62 9 

10000 100 50 200 13 

100000 316 158 632 16 

1000000 1000 500 2000 19 

 

ʂʦʥʝʯʥʦ, ʠʤʝʝʪ ʩʤʳʩʣ ʧʦʵʢʩʧʝʨʠʤʝʥʪʠʨʦʚʘʪʴ ʠ ʩ ʜʨʫʛʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. 

ɺʳʙʨʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʚʩʝʛʦ ʣʝʩʘ, ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʟʣʘ. 

5.2. ʉʣʫʯʘʡʥʳʡ ʣʝʩ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚ ʩʣʫʯʘʡʥʦʤ ʣʝʩʫ ʚʳʧʦʣʥʷʝʪʩʷ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ 

ʩʣʫʯʘʝ ʙʵʛʛʝʨʘ ï ʫʩʨʝʜʥʝʥʠʝʤ ʠʣʠ ʛʦʣʦʩʦʚʘʥʠʝʤ. 

ɽʩʣʠ ʥʫʞʥʦ, ʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʦʛʥʦʟ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ ʠ 

ʩʦʭʨʘʥʠʪʴ ʝʛʦ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʠʣʠ ʚ ʪʘʙʣʠʮʫ. 



68 

 

ʇʦʩʣʝ ʵʪʦʛʦ ʤʦʞʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʪʴ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʘʨʠʘʪʠʚʥʦʩʪʴ 

ʦʜʠʥʦʯʥʳʭ ʧʨʝʜʠʢʪʦʨʦʚ ʜʝʨʝʚʘ. 

ʅʘʧʨʠʤʝʨ, ʟʘʧʠʩʴ, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʟʥʘʯʝʥʠʝ ʦʙʲʸʤʘ 

ʧʨʦʜʘʞ, ʩ ʙʦʣʴʰʝʡ ʚʝʨʦʷʪʥʦʩʪʴ ʙʫʜʝʪ ï ʦʪ ʜʝʨʝʚʘ ʢ ʜʝʨʝʚʫ ï ʠʤʝʪʴ 

ʧʨʠʤʝʨʥʦ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʨʠ 

ʙʦʣʴʰʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʧʨʝʜʠʢʪʦʨʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʨʝʚʘ. ʊʘʢ ʯʪʦ 

ʧʨʦʱʝ ʚʩʝʛʦ ʧʦʨʫʯʠʪʴ ʚʩʶ ʨʘʙʦʪʫ ʩʣʫʯʘʡʥʦʤʫ ʣʝʩʫ, - ʯʪʦʙʳ ʦʥ ʩʦʭʨʘʥʷʣ 

ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʧʨʦʛʥʦʟʳ. 

 

Out Of Bag (holdout) ï ʥʝ ʚʩʝ ʜʘʥʥʳʝ ʧʦʧʘʜʫʪ ʚ ʚʳʙʦʨʢʫ. 

 

ɽʩʣʠ ʤʳ ʜʝʣʘʝʤ ʚʳʙʦʨʢʫ ʠʟ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʜʦ 

ʚʳʨʘʱʠʚʘʥʠʷ ʜʝʨʝʚʘ, ʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʣʫʯʘʝʤ 

ʥʝʫʯʪʸʥʥʳʝ (holdout) ʜʘʥʥʳʝ (ʜʣʷ ʜʘʥʥʦʛʦ ʜʝʨʝʚʘ). 

ɺ ʩʣʫʯʘʡʥʦʤ ʣʝʩʫ ʪʘʢʠʝ ʜʘʥʥʳʝ ʥʘʟʳʚʘʶʪʩʷ çʚʳʧʘʚʰʠʝè (ʥʝ ʚ 

ʤʝʰʢʝ, Out Of Bag, OOB) ʜʘʥʥʳʝ. ʉʦʙʩʪʚʝʥʥʦ, ʥʝ ʚʘʞʥʦ, ʢʘʢ ʠʭ 

ʥʘʟʳʚʘʶʪ. 

ʂʘʞʜʦʝ ʜʝʨʝʚʦ ʠʤʝʝʪ ʩʚʦʶ holdout-ʚʳʙʦʨʢʫ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʫʶ ʩ 

ʥʠʤ, ʧʦʩʢʦʣʴʢʫ ʢʘʞʜʦʝ ʜʝʨʝʚʦ ʠʤʝʝʪ ʦʪʣʠʯʥʫʶ ʦʪ ʜʨʫʛʠʭ ʦʙʫʯʘʶʱʫʶ 

ʚʳʙʦʨʢʫ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʚ ʛʣʘʚʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʙʫʜʝʪ çʚ 

ʤʝʰʢʝè (in bag) ʜʣʷ ʦʜʥʠʭ ʜʝʨʝʚʴʝʚ (ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ), ʘ ʜʣʷ ʜʨʫʛʠʭ ï çʚʳʧʘʚʰʝʡè, çʥʝ ʚ ʤʝʰʢʝè (out of bag) (ʥʝ 

ʙʫʜʝʪ ʚʭʦʜʠʪʴ ʚ ʩʦʩʪʘʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ). 

 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʠ ʦʮʝʥʢʘ 

 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʧʨʠʤʝʨʝ ʦʜʥʦʡ ʟʘʧʠʩʠ, ʢʘʢ OOB ʧʦʤʦʞʝʪ ʥʘʤ 

ʙʳʩʪʨʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ (ʢʘʯʝʩʪʚʦ) ʣʝʩʘ. 

ɼʦʧʫʩʪʠʤ, ʵʪʘ ʟʘʧʠʩʴ ʙʫʜʝʪ çʚ ʤʝʰʢʝè (in bag) ʜʣʷ 250 ʜʝʨʝʚʴʝʚ 

ʠ çʥʝ ʚ ʤʝʰʢʝè (out of bag) ʜʣʷ ʜʨʫʛʠʭ 250 ʜʝʨʝʚʴʝʚ. 

ʄʳ ʤʦʞʝʤ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʦʛʥʦʟʳ ʜʣʷ ʜʘʥʥʦʡ ʟʘʧʠʩʠ, 

ʠʩʧʦʣʴʟʫʷ ʪʦʣʴʢʦ OOB-ʜʝʨʝʚʴʷ. ʈʝʟʫʣʴʪʘʪ ʜʘʩʪ ʥʘʤ ʜʦʩʪʦʚʝʨʥʫʶ 

ʦʮʝʥʢʫ çʢʘʯʝʩʪʚʘè ʚʳʨʘʱʝʥʥʳʭ ʜʝʨʝʚʴʝʚ, ʧʦʩʢʦʣʴʢʫ ʜʘʥʥʘʷ ʟʘʧʠʩʴ ʥʝ 

ʚʭʦʜʠʣʘ ʚ ʦʙʫʯʘʶʱʠʝ ʚʳʙʦʨʢʠ ʵʪʠʭ ʜʝʨʝʚʴʝʚ. 

ʅʘʣʠʯʠʝ OOB-ʜʘʥʥʳʭ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʤʦʞʝʤ ʫʩʧʝʰʥʦ ʨʘʙʦʪʘʪʴ 

ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤʠ ʦʙʲʸʤʘʤʠ ʜʘʥʥʳʭ (ʟʘʧʠʩʝʡ). 

ʄʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʳʰʝʫʢʘʟʘʥʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʢʘʞʜʦʡ 

ʟʘʧʠʩʠ. 
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ɿʘʤʝʪʠʤ, ʯʪʦ ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʦʮʝʥʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʫʥʠʢʘʣʴʥʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ OOB-ʜʝʨʝʚʴʝʚ ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʚʫʭ ʟʘʧʠʩʝʡ 

ʩ ʠʜʝʥʪʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʜʝʨʝʚʴʝʚ (IB & OOB) ʙʳʪʴ ʥʝ ʤʦʞʝʪ. 

ʄʳ ʚʩʝʛʜʘ ʤʦʞʝʪ ʟʘʨʝʟʝʨʚʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʙʳʯʥʦʡ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʠ (holdout 

sample), ʥʦ ʜʣʷ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ ʵʪʦʛʦ ʥʝ ʪʨʝʙʫʝʪʩʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ OOB-ʪʝʩʪʠʨʦʚʘʥʠʷ ï ʥʝʦʪʲʝʤʣʝʤʘʷ ʯʘʩʪʴ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ. 

 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʨʦʪʠʚé ʩʢʦʨʠʥʛʘ (ʧʦʜʩʯʸʪʘ ʦʯʢʦʚ) 

 

ɼʣʷ ʦʮʝʥʢʠ ʤʦʜʝʣʠ ʩ ʧʦʤʦʱʴʶ OOB-ʜʘʥʥʳʭ, ʤʳ ʠʩʧʦʣʴʟʫʝʤ 

ʧʦʜʤʥʦʞʝʩʪʚʦ ʜʝʨʝʚʴʝʚ (OOB-ʜʝʨʝʚʴʝʚ), ʯʪʦʙʳ ʩʬʦʨʤʠʨʦʚʘʪʴ 

ʧʨʦʛʥʦʟʳ ʜʣʷ ʢʘʞʜʦʡ ʟʘʧʠʩʠ. 

ʂʦʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠʣʠ ʩʢʦʨʠʥʛ ʜʣʷ ʥʦʚʳʭ 

ʜʘʥʥʳʭ, ʤʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʞʜʦʝ ʜʝʨʝʚʦ ʚ ʣʝʩʫ, ʪ.ʢ. ʵʪʦ ʥʦʚʳʝ 

ʜʘʥʥʳʝ, ʠ ʦʥʠ ʥʝ ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʝʨʝʚʴʝʚ. 

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʢʦʨʠʥʛ ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʫʶ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʯʝʤ çʚʥʫʪʨʝʥʥʠʝ ʨʝʟʫʣʴʪʘʪʳè OOB. 

ʉʤʳʩʣ ʟʜʝʩʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʩʢʦʨʠʥʛʝ ʤʳ ʤʦʞʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʝʩʴ ʣʝʩ, ʘ ʟʥʘʯʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʫʩʨʝʜʥʝʥʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʨʝʚʴʝʚ. 

5.3. ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʠ ʩʝʛʤʝʥʪʘʮʠʷ 

ɽʱʸ ʦʜʠʥ ʠʟ ʢʨʘʝʫʛʦʣʴʥʳʭ ʢʘʤʥʝʡ ʚ ʩʣʫʯʘʡʥʦʤ ʣʝʩʫ ï çʙʣʠʟʦʩʪʴè 

ʠʣʠ ʩʦʩʝʜʩʪʚʦ ʤʝʞʜʫ ʟʘʧʠʩʷʤʠ ʚ ʜʘʥʥʳʭ. 

ɼʦʧʫʩʪʠʤ, ʠʟ ʙʘʟʳ ʜʘʥʥʳʭ ʚʳʙʨʘʥʳ ʜʚʝ ʟʘʧʠʩʠ. ʄʳ ʭʦʪʠʤ 

ʫʟʥʘʪʴ, ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʧʦʭʦʞʠ. çʇʨʦʙʝʛʠʪʝʩʴè (drop down) ʵʪʠʤʠ 

ʟʘʧʠʩʷʤʠ ʧʦ ʢʘʞʜʦʤʫ ʜʝʨʝʚʫ ʠ ʧʦʩʤʦʪʨʠʪʝ, çʧʨʠʙʝʛʫʪè ʣʠ ʦʥʠ ʚ ʦʜʠʥ ʠ 

ʪʦʪ ʞʝ ʣʠʩʪ (terminal node)? 

ʇʦʜʩʯʠʪʘʡʪʝ ʢʦʣʠʯʝʩʪʚʦ ʩʦʚʧʘʜʝʥʠʡ (2 ʚ ʦʜʥʦʤ ʣʠʩʪʝ) ʠ 

ʧʦʜʝʣʠʪʝ ʥʘ ʯʠʩʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ çʧʨʦʙʝʞʢʘʭè ʜʝʨʝʚʴʝʚ. 

 

ʄʘʪʨʠʮʘ ʙʣʠʟʦʩʪʠ (proximity ) 

 

ʊʘʢʠʤ ʩʧʦʩʦʙʦʤ ʤʳ ʤʦʞʝʤ ʧʦʜʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʥʘʡʜʝʥʥʳʭ 

ʩʦʚʧʘʜʝʥʠʡ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʟʘʧʠʩʝʡ ʚ ʜʘʥʥʳʭ. ʕʪʦ ʯʨʝʚʘʪʦ 

ʧʦʷʚʣʝʥʠʝʤ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʤʘʪʨʠʮ.  

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʙʣʠʟʢʠ ʜʚʝ 

ʟʘʧʠʩʠ ʜʨʫʛ ʢ ʜʨʫʛʫ. 
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ʆ ʨʘʟʤʝʨʝ ʤʘʪʨʠʮʳ ʟʘʙʳʚʘʪʴ ʥʝ ʩʣʝʜʫʝʪ, ʝʩʣʠ ʤʳ ʭʦʪʠʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʥʘʰʠʭ ʠʟʤʝʨʝʥʠʡ, ʥʘʜʦ 

ʠʟʙʠʨʘʪʝʣʴʥʦ ʧʦʜʭʦʜʠʪʴ ʢ ʪʦʤʫ, ʢʘʢ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʜʝʨʝʚʴʷ. ɺʤʝʩʪʦ 

ʪʦʛʦ, ʯʪʦʙʳ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʞʜʦʝ ʜʝʨʝʚʦ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ, ʤʳ ʤʦʞʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʝʨʝʚʴʷ, ʚ ʢʦʪʦʨʳʭ ʦʜʥʘ ʠʣʠ ʦʙʝ ʟʘʧʠʩʠ OOB. 

ʅʘ ʨʘʟʤʝʨʳ ʤʘʪʨʠʮʳ ʵʪʦ ʥʝ ʧʦʚʣʠʷʝʪ, ʥʦ ʩʢʘʞʝʪʩʷ ʥʘ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʙʣʠʟʦʩʪʠ. 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʨʠʮʳ ʙʣʠʟʦʩʪʠ 

 

ʄʘʪʨʠʮʘ ʙʣʠʟʦʩʪʠ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʧʝʨʝʜ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘ 

(near neighbor). 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʨʘʙʦʪʘʝʪ ʩʦ ʩʤʝʩʴʶ ʥʝʧʨʝʨʳʚʥʳʭ ʠ 

ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ ʜʘʥʥʳʭ (ʪ.ʝ. ʠ ʪʝʤʠ ʠ ʩ ʜʨʫʛʠʤʠ ʚʤʝʩʪʝ). 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʨʘʙʦʪʘʝʪ ʩʨʘʟʫ ʩʦ ʚʩʝʤʠ ʧʝʨʝʤʝʥʥʳʤʠ. ʅʝ ʥʫʞʥʦ 

ʚʳʜʝʣʷʪʴ ʢʘʢʫʶ-ʪʦ ʦʜʥʫ. ʇʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ 

ʜʝʨʝʚʦʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

 

ʇʦʥʠʤʘʥʠʝ ʙʣʠʟʦʩʪʠ 

 

ɹʨʝʡʤʘʥ ʠ ʂʘʪʣʝʨ ʠʩʧʦʣʴʟʦʚʘʣʠ ʤʘʪʨʠʮʫ ʙʣʠʟʦʩʪʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʮʝʣʝʡ. ʆʜʥʘ ʠʟ ʥʠʭ ï ʧʦʠʩʢ ʚʳʙʨʦʩʦʚ. 

ɺʳʙʨʦʩ ï ʵʪʦ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ (ʧʝʨʝʤʝʥʥʦʡ), ʢʦʪʦʨʦʝ ʟʘʤʝʪʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʜʨʫʛʠʭ. 

ʇʦ ʵʪʦʡ ʧʨʠʯʠʥʝ, ʚʳʙʨʦʩ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʙʦʣʴʰʦʤ 

ʨʘʩʩʪʦʷʥʠʠ ʦʪ ʟʘʧʠʩʝʡ, ʢ ʢʦʪʦʨʳʤ, ʧʦ ʥʘʰʠʤ ʧʝʨʚʦʥʘʯʘʣʴʥʳʤ 

ʦʞʠʜʘʥʠʷʤ, ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʙʣʠʟʦʢ. 

ʄʳ ʦʞʠʜʘʝʤ, ʯʪʦ ʟʘʧʠʩʠ (çʩʦʙʳʪʠʷè), ʙʫʜʫʪ ʙʣʠʞʝ ʢ ʜʨʫʛʠʤ 

çʩʦʙʳʪʠʷʤè, ʯʝʤ ʢ çʥʝ-ʩʦʙʳʪʠʷʤè. 

ɿʘʧʠʩʠ ʙʝʟ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ ï ʧʝʨʚʳʝ ʢʘʥʜʠʜʘʪʳ ʥʘ ʟʚʘʥʠʝ 

çʚʳʙʨʦʩʳè. 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʧʦʜʩʯʠʪʳʚʘʝʪ çʦʯʢʠ ʚʳʙʨʦʩʘè ʜʣʷ ʢʘʞʜʦʡ 

ʟʘʧʠʩʠ. 
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ɺʠʟʫʘʣʠʟʘʮʠʷ ʙʣʠʟʦʩʪʠ 

 

ɺ ʠʜʝʘʣʴʥʦʤ ʩʣʫʯʘʝ, ʥʘʤ ʥʫʞʥʦ ʛʨʘʬʠʯʝʩʢʠ ʦʪʦʙʨʘʟʠʪʴ ʟʘʧʠʩʠ ʚ 

ʥʘʰʠʭ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ ʢʣʘʩʪʝʨʳ ʠ ʚʳʙʨʦʩʳ. 

ɺʦʟʤʦʞʥʦ, ʪʘʢʞʝ ʧʨʠʛʦʜʠʪʩʷ ʢʣʘʩʪʝʨ ʚʳʙʨʦʩʦʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ 

ʣʝʛʯʝ ʚʩʝʛʦ ʦʙʥʘʨʫʞʠʪʴ ʠʤʝʥʥʦ ʚʠʟʫʘʣʴʥʦ. 

ʊʘʢʠʝ ʛʨʘʬʳ ʧʦʢʘʟʳʚʘʶʪ, ʩʢʦʣʴʢʦ ʢʣʘʩʪʝʨʦʚ ʩʫʱʝʩʪʚʫʝʪ ʚ 

ʜʘʥʥʳʭ (ʭʦʪʷ ʙʳ ʯʘʩʪʴ). 

5.4. ʇʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʂʣʘʩʩʠʯʝʩʢʠʡ ʩʣʫʯʘʡʥʳʡ ʣʝʩ ʧʨʝʜʣʘʛʘʝʪ ʜʚʘ ʧʦʜʭʦʜʘ ʢ ʦʙʨʘʙʦʪʢʝ 

ʧʨʦʧʫʱʝʥʥʳʭ ʟʥʘʯʝʥʠʡ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠʟ ʥʠʭ ï ʟʘʧʦʣʥʠʪʴ ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʨʝʜʥʠʤʠ ʠʣʠ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ ʟʥʘʯʝʥʠʷʤʠ (ʜʣʷ 

ʢʘʪʝʛʦʨʠʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ). 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʥʘʧʨʠʤʝʨ, ʚʩʝ ʟʘʧʠʩʠ ʩ ʦʪʩʫʪʩʪʚʫʶʱʠʤ 

ʟʥʘʯʝʥʠʝʤ ʚʦʟʨʘʩʪʘ, ʙʫʜʫʪ ʟʘʧʦʣʥʝʥʳ ʦʜʠʥʘʢʦʚʳʤʠ ʩʨʝʜʥʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ (ʚʝʟʜʝ ʙʫʜʝʪ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ). 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʧʨʦʩʪʦʪʫ, ʵʪʦʪ ʤʝʪʦʜ ʨʘʙʦʪʘʝʪ ʥʝʦʞʠʜʘʥʥʦ 

ʭʦʨʦʰʦ ʠʟ-ʟʘ ʦʛʨʦʤʥʦʛʦ ʯʠʩʣʘ ʨʘʥʜʦʤʠʟʘʮʠʡ ʠ ʫʩʨʝʜʥʝʥʠʡ ʚ ʣʝʩʫ. 

 

ɹʣʠʟʦʩʪʴ ʠ ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

 

ɺʪʦʨʦʡ, çʧʨʦʜʚʠʥʫʪʳʡè, ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʧʨʦʧʫʱʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ. 

ʄʳ ʥʘʯʠʥʘʝʤ ʩ ʧʨʦʩʪʦʛʦ ʩʧʦʩʦʙʘ ʠ ʩʪʨʦʠʤ ʤʘʪʨʠʮʫ ʙʣʠʟʦʩʪʠ. 

ɿʘʪʝʤ ʟʘʤʝʥʷʝʤ çʧʨʦʩʪʳʝè ʟʥʘʯʝʥʠʷ ʥʦʚʳʤʠ. 

ɺʤʝʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʚʟʚʝʰʝʥʥʳʭ ʩʨʝʜʥʠʭ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

çʚʩʪʘʚʦʢè, ʤʳ çʚʟʚʝʩʠʤè ʜʘʥʥʳʝ ʧʦ ʙʣʠʟʦʩʪʠ. 

ʏʪʦʙʳ ʚʩʪʘʚʠʪʴ ʧʨʦʧʫʱʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʍ ʜʣʷ ʥʝʢʦʪʦʨʦʡ 

ʟʘʧʠʩʠ, ʤʳ, ʚ ʦʙʱʝʤ, ʩʤʦʪʨʠʤ ʥʘ ʟʥʘʯʝʥʠʷ ʍ ʩʨʝʜʠ ʟʘʧʠʩʝʡ, ʙʣʠʞʘʡʰʠʭ 

ʢ ʟʘʧʠʩʠ ʩ ʧʨʦʧʫʱʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ. 

ʊ.ʦ., ʢʘʞʜʘʷ ʟʘʧʠʩʴ ʚ ʜʘʥʥʳʭ ʧʦʣʫʯʠʪ ʫʥʠʢʘʣʴʥʫʶ çʚʩʪʘʚʢʫè. 

 

ɺʩʪʘʚʢʘ ʧʨʦʧʫʱʝʥʥʳʭ ʟʥʘʯʝʥʠʡ 

 

ʇʨʦʜʚʠʥʫʪʳʡ ʤʝʪʦʜ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʯʝʥʴ ʧʨʘʢʪʠʯʝʥ. 

ɼʦʧʫʩʪʠʤ, ʫ ʥʘʩ ʧʨʦʧʫʱʝʥ ʚʦʟʨʘʩʪ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʦʢʫʧʘʪʝʣʷ. 

ʄʳ ʠʩʧʦʣʴʟʫʝʤ ʣʝʩ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʙʣʠʟʦʩʪʴ ʜʘʥʥʦʡ ʟʘʧʠʩʠ ʢ 

ʜʨʫʛʠʤ. 
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ʊ.ʦ., ʚʩʪʘʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʜʨʫʛʠʭ ʧʦʢʫʧʘʪʝʣʝʡ, ʥʦ ʥʘ ʨʝʟʫʣʴʪʘʪ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ 

ʚʣʠʷʶʪ ʚʝʩʘ ʪʝʭ ʧʦʢʫʧʘʪʝʣʴ, ʯʪʦ ʩʠʣʴʥʝʝ ʚʩʝʛʦ ʧʦʭʦʞʠ ʥʘ ʥʘʰʝʛʦ. 

5.5. ɿʥʘʯʠʤʦʩʪʴ ʧʝʨʝʤʝʥʥʳʭ 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʩʦʜʝʨʞʠʪ ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʟʥʘʯʠʤʦʩʪʠ ʧʨʝʜʠʢʪʦʨʘ. 

ʄʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʨʝʥʠʠ ʫʱʝʨʙʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʥʘʥʝʩʸʥ 

ʥʘʰʝʡ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʝʩʣʠ ʤʳ ʧʦʪʝʨʷʝʤ ʜʦʩʪʫʧ ʢ ʜʘʥʥʦʡ 

ʧʝʨʝʤʝʥʥʦʡ. 

ʏʪʦʙʳ ʠʤʠʪʠʨʦʚʘʪʴ ʪʘʢʫʶ ʩʠʪʫʘʮʠʶ, ʤʳ ʩʣʫʯʘʡʥʦ 

ʧʝʨʝʤʝʰʠʚʘʝʤ ʟʥʘʯʝʥʠʷ ʚ ʜʘʥʥʳʭ. ʊ.ʝ., ʤʳ ʧʝʨʝʩʪʘʚʣʷʝʤ ʟʥʘʯʝʥʠʷ ʠʟ 

ʦʜʥʦʡ ʩʪʨʦʢʠ ʚ ʜʨʫʛʫʶ. 

ɿʘ ʨʘʟ ʤʳ ʧʝʨʝʤʝʰʠʚʘʝʤ ʟʥʘʯʝʥʠʷ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʧʨʝʜʠʢʪʦʨʘ, ʘ 

ʧʦʪʦʤ ʠʟʤʝʨʷʝʤ ʧʦʪʝʨʠ ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʠ. 

 

ɿʥʘʯʠʤʦʩʪʴ ʧʝʨʝʤʝʥʥʦʡ. ʋʪʦʯʥʝʥʠʷ 

 

ɽʩʣʠ ʤʳ ʧʨʦʜʝʣʘʝʤ ʚʳʰʝʦʧʠʩʘʥʥʫʶ ʧʨʦʮʝʜʫʨʫ, ʪʦ ʵʪʦ ʙʫʜʝ 

ʦʜʠʥʦʯʥʘʷ ʨʘʥʜʦʤʠʟʘʮʠʷ. 

ɺ ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʤʳ ʧʝʨʝʤʝʰʠʚʘʝʤ ʜʘʥʥʳʝ ʟʘʥʦʚʦ ʜʣʷ 

ʧʨʦʚʝʨʷʝʤʦʛʦ ʧʨʝʜʠʢʪʦʨʘ ʚ ʢʘʞʜʦʤ ʜʝʨʝʚʝ ʣʝʩʘ. 

ʊʘʢ ʯʪʦ ʤʳ ʥʝ ʧʦʣʘʛʘʝʤʩʷ ʥʘ ʩʣʫʯʘʡ (ʪ.ʝ., ʧʦʚʪʦʨʷʝʤ ʧʨʦʮʝʜʫʨʫ 

ʙʦʣʝʝ ʦʜʥʦʛʦ ʨʘʟʘ). ɽʩʣʠ ʧʝʨʝʤʝʰʘʝʤ ʧʨʝʜʠʢʪʦʨ 500 ʨʘʟ (ʚ 500 

ʜʝʨʝʚʴʷʭ), ʪʦ ʧʦʣʫʯʠʤ ʦʯʝʥʴ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

 

ɿʥʘʯʠʤʦʩʪʴ ʧʝʨʝʤʝʥʥʳʭ. ʈʝʟʫʣʴʪʘʪʳ 

 

ɽʩʣʠ ʚ ʥʘʰʠʭ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʪʦʣʴʢʦ 

ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʟʘ ʨʘʟ, ʥʘʥʝʩʸʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʡ çʫʨʦʥè ʤʦʜʝʣʠ. 

ʅʘʧʨʠʤʝʨ, ʫ ʥʘʩ ʝʩʪʴ ʥʝʩʢʦʣʴʢʦ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʨʠʩʢ ʚʳʜʘʯʠ ʢʨʝʜʠʪʘ. ɻʣʫʧʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʦʜʠʥ ʠʟ ʥʠʭ, 

ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʦʜʠʥʦʯʢʫ, ʙʫʜʝʪ ʥʝʟʥʘʯʠʤʳʤ. 

ʇʨʦʚʦʜʷ ʧʨʦʚʝʨʢʫ ʧʦ ʩʤʝʰʠʚʘʥʠʶ ʚ ʦʪʜʝʣʴʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʡ 

ʧʝʨʝʤʝʥʥʦʡ, ʤʳ ʧʨʠʜʸʤ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʢʘʞʜʳʡ ʠʟ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʥʝʟʥʘʯʠʤʳʡ. 

ʕʪʦ ʥʘʜʦ ʠʤʝʪʴ ʚ ʚʠʜʫ ʧʨʠ ʫʜʘʣʝʥʠʠ ʥʝʟʥʘʯʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. 
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ɿʥʘʯʠʤʦʩʪʴ ʧʝʨʝʤʝʥʥʳʭ. ʌʠʥʘʣʴʥʳʡ ʦʙʟʦʨ 

 

ʇʝʨʝʤʝʥʥʘʷ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ ʙʫʜʝʪ ʥʝʚʘʞʥʦʡ, ʝʩʣʠ 

ʤʳ ʩʤʦʞʝʤ ʙʝʟ ʥʝʸ ʦʙʦʡʪʠʩʴ. 

ʅʫʞʥʦ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʝʜʠʢʪʦʨ, ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʙʫʜʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʤʦʜʝʣʷʭ, ʘ ʝʩʣʠ ʥʝʪ, ʪʦ ʚʤʝʩʪʦ ʥʝʛʦ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ  ʜʨʫʛʠʝ (substitute) ʧʝʨʝʤʝʥʥʳʝ. 

 

ɹʫʪʩʪʨʵʧ ʧʝʨʝʚʳʙʦʨʢʘ 

 

ʈʘʥʝʝ ʤʳ ʨʝʢʦʤʝʥʜʦʚʘʣʠ ʜʝʣʘʪʴ ʩʣʫʯʘʡʥʫʶ ʚʳʙʦʨʢʫ ʨʘʟʤʝʨʦʤ ʚ 

50% ʦʪ ʜʦʩʪʫʧʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ. 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʦʯʝʥʴ ʣʸʛʦʢ ʚ ʧʦʥʠʤʘʥʠʠ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʥʝʧʣʦʭʦʡ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ. 

ʇʨʘʢʪʠʯʝʩʢʠ, ʩʣʫʯʘʡʥʳʡ ʣʝʩ ʠʩʧʦʣʴʟʫʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʝ 

ʩʣʦʞʥʳʡ ʧʦʜʭʦʜ, ʠʟʚʝʩʪʥʳʡ ʢʘʢ ʙʫʪʩʪʨʵʧ ʧʝʨʝʚʳʙʦʨʢʘ. 

ʆʜʥʘʢʦ, ʙʫʪʩʨʵʧ ʩʵʤʧʣʠʥʛ ʠ ʨʘʥʜʦʤʥʳʡ ʧʦʣʦʚʠʥʥʳʡ ʩʵʤʧʣʠʥʛ 

(random half sampling) ʜʦʩʪʘʪʦʯʥʦ ʧʦʭʦʞʠ, ʪʘʢ ʯʪʦ ʚ ʜʝʪʘʣʠ ʚʜʘʚʘʪʴʩʷ ʥʝ 

ʙʫʜʝʤ. 

 

ʌʦʨʤʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ 

 

ʇʫʩʪʴ ʦʙʲʸʤ ʦʙʫʯʘʶʱʝʛʦ ʤʥʦʞʝʩʪʚʘ ʨʘʚʝʥ N, ʘ ʢʦʣʠʯʝʩʪʚʦ 

ʧʝʨʝʤʝʥʥʳʭ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ M (ʨʘʟʤʝʨʥʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʧʨʠʟʥʘʢʦʚ). 

ʄʳ ʫʢʘʟʳʚʘʝʤ ʢʦʣʠʯʝʩʪʚʦ m ʚʭʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʚ ʫʟʣʝ ʜʝʨʝʚʘ. m ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ 

ʠʣʠ ʜʘʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ M. 

ʉʦʟʜʘʸʤ ʦʙʫʯʘʶʱʠʡ ʥʘʙʦʨ ʜʣʷ ʵʪʦʛʦ ʜʝʨʝʚʘ, ʚʳʙʠʨʘʷ n ʨʘʟ ʩ 

ʟʘʤʝʥʘʤʠ ʠʟ ʚʩʝʭ N ʚʦʟʤʦʞʥʳʭ ʟʘʧʠʩʝʡ ʦʙʫʯʘʶʱʝʛʦ ʤʥʦʞʝʩʪʚʘ (ʪ.ʝ., 

ʧʨʠʤʝʥʷʝʤ ʙʫʪʩʪʨʵʧ ʩʵʤʧʣʠʥʛ). ʀʩʧʦʣʴʟʫʝʤ ʦʩʪʘʚʰʠʝʩʷ ʟʘʧʠʩʠ ʜʣʷ 

ʦʮʝʥʢʠ ʦʰʠʙʢʠ ʜʝʨʝʚʘ (OOB ʜʘʥʥʳʝ) 

ɼʣʷ ʢʘʞʜʦʛʦ ʫʟʣʘ ʜʝʨʝʚʘ, ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʤ m 

ʧʝʨʝʤʝʥʥʳʭ, ʥʘ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʦʩʥʦʚʳʚʘʪʴʩʷ ʧʨʦʚʝʨʢʘ (decision) ʵʪʦʛʦ 

ʫʟʣʘ. ɺʳʯʠʩʣʷʝʤ ʣʫʯʰʝʝ ʨʘʟʙʠʝʥʠʝ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʵʪʠʭ m ʧʝʨʝʤʝʥʥʳʭ 

ʠʟ ʦʙʫʯʘʶʱʝʛʦ ʥʘʙʦʨʘ. 

ʉʪʨʦʠʤ ʢʘʞʜʦʝ ʜʝʨʝʚʦ ʧʦʣʥʦʩʪʴʶ, ʦʪʩʝʯʝʥʠʝ ʥʝ ʠʩʧʦʣʴʟʫʝʤ (ʪʘʢ 

ʞʝ, ʢʘʢ ʤʦʞʝʪ ʙʳʪʴ ʠ ʚ ʦʙʳʯʥʦʤ ʜʝʨʝʚʝ). 

ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ, ʥʦʚʘʷ ʟʘʧʠʩʴ çʧʨʦʛʦʥʷʝʪʩʷè ʧʦ ʜʝʨʝʚʫ. ɺ 

ʠʪʦʛʝ ʧʦʣʫʯʘʝʤ ʣʠʩʪ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʝʸ ʢʣʘʩʩʦʚʫʶ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ. 
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ʇʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʜʝʨʝʚʘ. ʇʦʪʦʤ ʧʫʪʸʤ ʛʦʣʦʩʦʚʘʥʠʷ 

ʚʳʙʠʨʘʝʪʩʷ çʧʨʘʚʠʣʴʥʳʡè ʚʘʨʠʘʥʪ. 

5.6. ʉʣʫʯʘʡʥʳʡ ʣʝʩ: ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʠʤʝʝʪ ʦʯʝʥʴ ʤʘʣʦ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʥʘʩʪʨʦʡʢʠ 

ʉʘʤʳʝ ʚʘʞʥʳʝ: ʢʦʣʠʯʝʩʪʚʦ ʧʨʝʜʠʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʨʘʟʜʝʣʝʥʠʠ ʫʟʣʘ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʟʜʘʚʘʝʤʳʭ ʜʝʨʝʚʴʝʚ. 

ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʤʳ ʧʦʣʫʯʠʤ ʥʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʝʩʣʠ ʚʳʨʘʱʠʚʘʝʤ ʢʘʞʜʦʝ ʜʝʨʝʚʘ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʨʘʟʤʝʨʘ. 

ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʟʥʘʯʝʥʠʡ ʥʝʧʨʝʨʳʚʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʥʘʩʪʨʦʠʪʴ ʨʘʟʤʝʨ ʣʠʩʪʘ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʨʘʟʤʝʨ 

ʜʝʨʝʚʴʝʚ. 

 

ʃʝʛʢʦ ʨʘʩʧʘʨʘʣʣʝʣʠʪʴ 

 

ʉʣʫʯʘʡʥʳʡ ʣʝʩ ï ʘʥʩʘʤʙʣʴ ʥʝʟʘʚʠʩʠʤʦ ʩʪʨʦʷʱʠʭʩʷ ʜʝʨʝʚʴʝʚ 

ʨʝʰʝʥʠʡ. 

ɺʩʝ ʜʝʨʝʚʴʷ ʚ ʘʥʩʘʤʙʣʝ ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʊ.ʦ., ʜʝʨʝʚʴʷ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʱʝʥʳ ʥʘ ʨʘʟʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ 

(ʛʣʘʚʥʦʝ, ʯʪʦʙʳ ʠʩʭʦʜʥʘʷ ɹɼ ʙʳʣʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ) ʠʣʠ ʨʘʟʥʳʭ ʷʜʨʘʭ 

ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ. 

ʄʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʩʚʝʨʭʙʳʩʪʨʦʛʦ ʘʥʘʣʠʟʘ. 

ʉʢʦʨʠʥʛ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʘʨʘʣʣʝʣʝʥ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ. 

 

ʅʝʜʦʩʪʘʪʢʠ 

 

ʄʦʜʝʣʠ ʜʦʩʪʠʛʘʶʪ ʥʘʠʣʫʯʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʢʦʛʜʘ ʜʝʨʝʚʴʷ 

ʚʳʨʘʩʪʘʶʪ ʜʦ ʦʯʝʥʴ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ. 

ɻʨʫʙʦ ʛʦʚʦʨʷ, ʝʩʣʠ ʫ ɺʘʩ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ N ʟʘʧʠʩʝʡ, ʪʦ 

ʜʝʨʝʚʦ ʤʦʞʝʪ ʨʘʟʨʘʩʪʠʩʴ ʜʦ N/2 ʫʟʣʦʚ. 

1000000 ʟʘʧʠʩʝʡ ï ʜʝʨʝʚʦ ʠʟ 500000 ʣʠʩʪʴʝʚ (ʥʝ ʫʟʣʦʚ, ʘ ʪʦʣʴʢʦ 

ʣʠʩʪʴʝʚ!). 

500 ʪʘʢʠʭ ʜʝʨʝʚʴʝʚ ï 250 ʤʣʥ. ʣʠʩʪʴʝʚ ʠ 500 ʤʣʥ. ʫʟʣʦʚ ʚʩʝʛʦ. 

ʂʘʞʜʳʡ ʫʟʝʣ ʧʨʠʥʠʤʘʝʪ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʤʦʜʝʣʠ. 
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ʉʣʫʯʘʡʥʳʡ ʣʝʩ ʦʯʝʥʴ ʭʦʨʦʰʦ ʧʦʜʭʦʜʠʪ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʩʣʦʞʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʦʜʝʨʞʘʱʠʭ, ʧʦʪʝʥʮʠʘʣʴʥʦ, ʤʠʣʣʠʦʥʳ ʩʪʦʣʙʮʦʚ, 

ʥʦ ʫʤʝʨʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ. 

5.7. ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ 

ʆʜʠʥ ʠʟ ʧʨʠʤʝʨʦʚ ʧʨʠʤʝʥʝʥʠʷ Random Forest ï ʦʮʝʥʢʘ 

ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʥʪʨʦʣʣʝʨʦʤ Microsoft 

Kinect. ʕʪʦ ʢʦʥʪʨʦʣʣʝʨ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠʛʨʦʚʦʡ ʢʦʥʩʦʣʴʶ Xbox, 

ʧʦʟʚʦʣʷʶʱʠʡ ʫʧʨʘʚʣʷʪʴ ʧʝʨʩʦʥʘʞʘʤʠ ʠʛʨ ʧʨʠ ʧʦʤʦʱʠ ʜʚʠʞʝʥʠʡ 

ʩʚʦʝʛʦ ʪʝʣʘ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʦʣʦʩʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 

 
ʈʠʩ. 5.1 

ʅʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʦʮʝʥʢʠ ʧʦʣʦʞʝʥʠʷ ʪʝʣʘ. ʉʥʘʯʘʣʘ 

ʧʨʠ ʧʦʤʦʱʠ ʩʝʥʩʦʨʦʚ Kinect ʩʪʨʦʠʪ ʠʟʦʙʨʘʞʝʥʠʝ ʬʠʛʫʨʳ ʩ ʫʯʝʪʦʤ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʣʫʙʠʥʝ ï ʧʦʣʦʞʝʥʠʠ ʪʦʯʝʢ ʙʣʠʞʝ/ʜʘʣʴʰʝ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʥʩʦʨʦʚ. ʂʘʞʜʳʡ ʧʠʢʩʝʣʴ ʠʟʦʙʨʘʞʝʥʠʷ 

ʥʝʩʝʪ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʚ ʚʠʜʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ï ʚʝʢʪʦʨʦʚ 

ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʜʘʥʥʦʡ ʪʦʯʢʠ ʜʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʦʯʝʢ. 

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʦʙʫʯʝʥʥʦʛʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ Random Forest ʜʣʷ 

ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʧʦʣʫʯʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʪʝʣʘ. ʏʪʦʙʳ ʪʘʢʦʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʨʘʙʦʪʘʣ ʪʦʯʥʦ 

ʜʣʷ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʫʞʝʥ ʦʯʝʥʴ ʙʦʣʴʰʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʜʣʷ ʝʛʦ 

çʦʙʫʯʝʥʠʷè. ʉʘʤ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ ʜʣʠʪʝʣʴʥʳʡ ʠ ʟʘʥʠʤʘʝʪ ʥʘ ʪʘʢʠʭ 

ʥʘʙʦʨʘʭ ʜʘʥʥʳʭ ʮʝʣʳʝ ʜʥʠ ʠ ʥʝʜʝʣʠ ʧʨʦʮʝʩʩʦʨʥʦʛʦ ʚʨʝʤʝʥʠ. ʅʦ ʫʞʝ 

ʛʦʪʦʚʳʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʦʯʝʥʴ ʙʳʩʪʨʦ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ. 
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ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʏʪʦ ʪʘʢʦʝ ʩʣʫʯʘʡʥʳʡ ʣʝʩ? 

2. ʅʘ ʦʩʥʦʚʝ ʢʘʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʩʦʟʜʘʥ ʩʣʫʯʘʡʥʳʡ ʣʝʩ? 

3. ʂʪʦ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ? 

4. ʂʘʢ ʥʘʟʳʚʘʣʘʩʴ ʧʝʨʚʘʷ ʚʝʨʩʠʷ ʘʣʛʦʨʠʪʤʘ? 

5. ʏʪʦ ʪʘʢʦʝ ʙʵʛʛʠʥʛ? 

6. ʏʪʦ ʪʘʢʦʝ ʙʫʪʩʪʨʵʧ? 

7. ʏʪʦ ʪʘʢʦʝ ʘʥʩʘʤʙʣʴ ʤʦʜʝʣʝʡ? 

8. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʥʜʦʤʠʟʘʮʠʷ ʚ ʜʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ? 

9. ʂʘʢ ʚ ʜʘʥʥʦʤ ʘʣʛʦʨʠʪʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ 
ʨʘʥʜʦʤʥʦʩʪʴʶ? 

10. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʩʨʝʜʩʪʚʘʤʠ ʩʣʫʯʘʡʥʦʛʦ 
ʣʝʩʘ? 

11. ʏʪʦ ʪʘʢʦʝ OOB? 

12. ʂʘʢ ʩʣʫʯʘʡʥʳʡ ʣʝʩ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʨʦʧʫʱʝʥʥʳʝ ʟʥʘʯʝʥʠʷ? 

13. ʂʘʢ ʩʣʫʯʘʡʥʳʡ ʣʝʩ ʠʟʤʝʨʷʝʪ ʟʥʘʯʠʤʦʩʪʴ ʧʝʨʝʤʝʥʥʳʭ? 

14. ʂʘʢʦʚʳ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ? 

15. ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʫʯʘʡʥʦʛʦ ʣʝʩʘ. 
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ɻʣʘʚʘ 6. ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ (k-means) 

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʥʘʙʣʶʜʝʥʠʡ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʝʪʦʜʳ 

ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝ ʧʨʠʛʦʜʥʳ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʶʪ 

ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʘʟʜʝʣʝʥʠʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʪʝʨʘʪʠʚʥʳʝ ʤʝʪʦʜʳ ʜʨʦʙʣʝʥʠʷ ʠʩʭʦʜʥʦʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ. ɺ ʧʨʦʮʝʩʩʝ ʜʝʣʝʥʠʷ ʥʦʚʳʝ ʢʣʘʩʪʝʨʳ ʬʦʨʤʠʨʫʶʪʩʷ ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʧʨʘʚʠʣʦ ʦʩʪʘʥʦʚʢʠ. 

ʊʘʢʘʷ ʥʝʠʝʨʘʨʭʠʯʝʩʢʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʩʦʩʪʦʠʪ ʚ ʨʘʟʜʝʣʝʥʠʠ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʪʜʝʣʴʥʳʭ ʢʣʘʩʪʝʨʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʧʦʜʭʦʜʘ. ʇʝʨʚʳʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ 

ʢʣʘʩʪʝʨʦʚ ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʣʦʪʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʤʥʦʛʦʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʪ.ʝ. ʦʧʨʝʜʝʣʝʥʠʝ ʢʣʘʩʪʝʨʘ ʪʘʤ, ʛʜʝ ʠʤʝʝʪʩʷ ʙʦʣʴʰʦʝ 

çʩʛʫʱʝʥʠʝ ʪʦʯʝʢè. ɺʪʦʨʦʡ ʧʦʜʭʦʜ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʠʥʠʤʠʟʘʮʠʠ ʤʝʨʳ 

ʨʘʟʣʠʯʠʷ ʦʙʲʝʢʪʦʚ 

6.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʩʨʝʜʠ ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʘʣʛʦʨʠʪʤ k-ʩʨʝʜʥʠʭ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʙʳʩʪʨʳʤ ʢʣʘʩʪʝʨʥʳʤ ʘʥʘʣʠʟʦʤ. 

ʇʦʣʥʦʝ ʦʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʨʘʙʦʪʝ ʍʘʨʪʠʛʘʥʘ ʠ ɺʦʥʛʘ 

(Hartigan and Wong, 1978). ɺ ʦʪʣʠʯʠʝ ʦʪ ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, 

ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʯʠʩʣʘ ʢʣʘʩʪʝʨʦʚ, ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ 

ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʛʠʧʦʪʝʟʫ ʦ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʤ ʢʦʣʠʯʝʩʪʚʝ 

ʢʣʘʩʪʝʨʦʚ. 

ɸʣʛʦʨʠʪʤ k-ʩʨʝʜʥʠʭ ʩʪʨʦʠʪ k ʢʣʘʩʪʝʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ 

ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʆʩʥʦʚʥʦʡ ʪʠʧ ʟʘʜʘʯ, 

ʢʦʪʦʨʳʝ ʨʝʰʘʝʪ ʘʣʛʦʨʠʪʤ k-ʩʨʝʜʥʠʭ, - ʥʘʣʠʯʠʝ ʧʨʝʜʧʦʣʦʞʝʥʠʡ 

(ʛʠʧʦʪʝʟ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʣʘ ʢʣʘʩʪʝʨʦʚ, ʧʨʠ ʵʪʦʤ ʦʥʠ ʜʦʣʞʥʳ ʙʳʪʴ 

ʨʘʟʣʠʯʥʳ ʥʘʩʪʦʣʴʢʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ ʚʦʟʤʦʞʥʦ. ɺʳʙʦʨ ʯʠʩʣʘ k ʤʦʞʝʪ 

ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʷʭ ʠʣʠ ʠʥʪʫʠʮʠʠ. 

ʆʙʱʘʷ ʠʜʝʷ ʘʣʛʦʨʠʪʤʘ: ʟʘʜʘʥʥʦʝ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʯʠʩʣʦ k 

ʢʣʘʩʪʝʨʦʚ ʥʘʙʣʶʜʝʥʠʷ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʢʣʘʩʪʝʨʘʤ ʪʘʢ, ʯʪʦ ʩʨʝʜʥʠʝ ʚ 

ʢʣʘʩʪʝʨʝ (ʜʣʷ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ) ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 
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6.2. ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ 

1. ʇʝʨʚʦʥʘʯʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ ʢʣʘʩʪʝʨʘʤ. 

ɺʳʙʠʨʘʝʪʩʷ ʯʠʩʣʦ k, ʠ ʥʘ ʧʝʨʚʦʤ ʰʘʛʝ ʵʪʠ ʪʦʯʢʠ ʩʯʠʪʘʶʪʩʷ 

çʮʝʥʪʨʘʤʠè ʢʣʘʩʪʝʨʦʚ. ʂʘʞʜʦʤʫ ʢʣʘʩʪʝʨʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʠʥ 

ʮʝʥʪʨ. 

ɺʳʙʦʨ ʥʘʯʘʣʴʥʳʭ ʮʝʥʪʨʦʠʜʦʚ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

o ʚʳʙʦʨ k-ʥʘʙʣʶʜʝʥʠʡ ʜʣʷ ʤʘʢʩʠʤʠʟʘʮʠʠ ʥʘʯʘʣʴʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ; 

o ʩʣʫʯʘʡʥʳʡ ʚʳʙʦʨ k-ʥʘʙʣʶʜʝʥʠʡ; 

o ʚʳʙʦʨ ʧʝʨʚʳʭ k-ʥʘʙʣʶʜʝʥʠʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʳʡ ʦʙʲʝʢʪ ʥʘʟʥʘʯʝʥ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʪʝʨʫ. 

2. ʀʪʝʨʘʪʠʚʥʳʡ ʧʨʦʮʝʩʩ. 

ɺʳʯʠʩʣʷʶʪʩʷ ʮʝʥʪʨʳ ʢʣʘʩʪʝʨʦʚ, ʢʦʪʦʨʳʤʠ ʟʘʪʝʤ ʠ ʜʘʣʝʝ 

ʩʯʠʪʘʶʪʩʷ ʧʦʢʦʦʨʜʠʥʘʪʥʳʝ ʩʨʝʜʥʠʝ ʢʣʘʩʪʝʨʦʚ. ʆʙʲʝʢʪʳ ʦʧʷʪʴ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʪʩʷ. 

ʇʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʮʝʥʪʨʦʚ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʲʝʢʪʦʚ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʚʳʧʦʣʥʝʥʦ ʦʜʥʦ ʠʟ ʫʩʣʦʚʠʡ: 

o ʢʣʘʩʪʝʨʥʳʝ ʮʝʥʪʨʳ ʩʪʘʙʠʣʠʟʠʨʦʚʘʣʠʩʴ, ʪ.ʝ. ʚʩʝ 

ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʘʩʪʝʨʫ, ʢʦʪʦʨʦʤʫ 

ʧʨʠʥʘʜʣʝʞʘʣʠ ʜʦ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ; 

o ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ ʨʘʚʥʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʯʠʩʣʫ ʠʪʝʨʘʮʠʡ. 

ʅʘ ʨʠʩ. 6.1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ ʜʣʷ k, 

ʨʘʚʥʦʛʦ ʜʚʫʤ. 
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ʈʠʩ. 6.1. ʇʨʠʤʝʨ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ (k=2) 

ɺʳʙʦʨ ʯʠʩʣʘ ʢʣʘʩʪʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʚʦʧʨʦʩʦʤ. ɽʩʣʠ ʥʝʪ 

ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʪʦʛʦ ʯʠʩʣʘ, ʨʝʢʦʤʝʥʜʫʶʪ ʩʦʟʜʘʪʴ 2 

ʢʣʘʩʪʝʨʘ, ʟʘʪʝʤ 3, 4, 5 ʠ ʪ.ʜ., ʩʨʘʚʥʠʚʘʷ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʇʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʡ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ k-

ʩʨʝʜʥʠʭ ʩʣʝʜʫʝʪ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʢʣʘʩʪʝʨʠʟʘʮʠʠ (ʪ.ʝ. ʦʮʝʥʠʪʴ, 

ʥʘʩʢʦʣʴʢʦ ʢʣʘʩʪʝʨʳ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ). ɼʣʷ ʵʪʦʛʦ 
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ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʪʝʨʘ. ʇʨʠ ʭʦʨʦʰʝʡ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʩʠʣʴʥʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʨʝʜʥʠʝ 

ʜʣʷ ʚʩʝʭ ʠʟʤʝʨʝʥʠʡ ʠʣʠ ʭʦʪʷ ʙʳ ʙʦʣʴʰʝʡ ʠʭ ʯʘʩʪʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ: 

¶ ʧʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʙʳʩʪʨʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ; 

¶ ʧʦʥʷʪʥʦʩʪʴ ʠ ʧʨʦʟʨʘʯʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ. 

ʅʝʜʦʩʪʘʪʢʠ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ: 

¶ ʘʣʛʦʨʠʪʤ ʩʣʠʰʢʦʤ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʚʳʙʨʦʩʘʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʠʩʢʘʞʘʪʴ ʩʨʝʜʥʝʝ. ɺʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝʤ ʵʪʦʡ ʧʨʦʙʣʝʤʳ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʠʬʠʢʘʮʠʠ ʘʣʛʦʨʠʪʤʘ - ʘʣʛʦʨʠʪʤ k-

ʤʝʜʠʘʥʳ; 

¶ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʤʝʜʣʝʥʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʙʦʣʴʰʠʭ ʙʘʟʘʭ ʜʘʥʥʳʭ. 

ɺʦʟʤʦʞʥʳʤ ʨʝʰʝʥʠʝʤ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʳʙʦʨʢʠ ʜʘʥʥʳʭ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ɺ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʥʝʠʝʨʘʨʭʠʯʝʩʢʦʛʦ 
ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ? 

2. ʂʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʳʧʦʣʥʷʝʪʩʷ ʥʝʠʝʨʘʨʭʠʯʝʩʢʘʷ 
ʢʣʘʩʪʝʨʠʟʘʮʠʷ? 

3. ʅʘʟʦʚʠʪʝ ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʩʨʝʜʠ ʥʝʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ. 

4. ʂʘʢʦʡ ʦʩʥʦʚʥʦʡ ʪʠʧ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʘʣʛʦʨʠʪʤʦʤ k-ʩʨʝʜʥʠʭ? 

5. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʦʙʱʘʷ ʠʜʝʷ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ? 

6. ʂʘʢ ʨʘʙʦʪʘʝʪ ʘʣʛʦʨʠʪʤ k-ʩʨʝʜʥʠʭ? 

7. ʂʘʢ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʢʘʯʝʩʪʚʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ? 

8. ʇʝʨʝʯʠʩʣʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʘʣʛʦʨʠʪʤʘ k-ʩʨʝʜʥʠʭ. 
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ɻʣʘʚʘ 7. ɹʘʡʝʩʦʚʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʂʨʘʪʢʠʡ ʦʙʟʦʨ 

ʚʦʟʤʦʞʥʦʩʪʝʡ 

ɸʣʴʪʝʨʥʘʪʠʚʥʳʝ ʥʘʟʚʘʥʠʷ: ʙʘʡʝʩʦʚʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, 

ʙʘʡʝʩʦʚʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ, ʤʝʪʦʜ ʙʘʡʝʩʦʚʩʢʠʭ ʩʝʪʝʡ. 

ʀʟʥʘʯʘʣʴʥʦ ʙʘʡʝʩʦʚʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʣʷ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʥʘʥʠʡ ʵʢʩʧʝʨʪʦʚ ʚ ʵʢʩʧʝʨʪʥʳʭ ʩʠʩʪʝʤʘʭ, ʩʝʡʯʘʩ 

ʙʘʡʝʩʦʚʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʪʘʢʞʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ 

ʤʝʪʦʜʦʚ Data Mining. 

ʊʘʢ ʥʘʟʳʚʘʝʤʘʷ ʥʘʠʚʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠʣʠ ʥʘʠʚʥʦ-ʙʘʡʝʩʦʚʩʢʠʡ 

ʧʦʜʭʦʜ (naive-bayes approach) ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʳʤ ʚʘʨʠʘʥʪʦʤ 

ʤʝʪʦʜʘ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʙʘʡʝʩʦʚʩʢʠʝ ʩʝʪʠ. ʇʨʠ ʵʪʦʤ ʧʦʜʭʦʜʝ ʨʝʰʘʶʪʩʷ 

ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʤʝʪʦʜʘ ʷʚʣʷʶʪʩʷ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʧʨʦʟʨʘʯʥʳʝè ʤʦʜʝʣʠ. 

çʅʘʠʚʥʘʷè ʢʣʘʩʩʠʬʠʢʘʮʠʷ - ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʟʨʘʯʥʳʡ ʠ ʧʦʥʷʪʥʳʡ 

ʤʝʪʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. çʅʘʠʚʥʦʡè ʦʥʘ ʥʘʟʳʚʘʝʪʩʷ ʧʦʪʦʤʫ, ʯʪʦ ʠʩʭʦʜʠʪ 

ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʚʟʘʠʤʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʟʥʘʢʦʚ. 

ʉʚʦʡʩʪʚʘ ʥʘʠʚʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

 

1. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʝʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʩʝʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʥʠʤʠ. 

2. ʅʘʣʠʯʠʝ ʜʚʫʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʝʤʝʥʥʳʭ: 

o ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʦ ʚʘʞʥʳʤʠ; 

o ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʷʚʣʷʶʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʝʟʘʚʠʩʠʤʳʤʠ, ʪ.ʝ. ʟʥʘʯʝʥʠʝ ʦʜʥʦʡ ʧʝʨʝʤʝʥʥʦʡ ʥʠʯʝʛʦ 

ʥʝ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʝʥʠʠ ʜʨʫʛʦʡ. 

 

ɹʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʦʙʲʝʢʪ 

ʧʨʠʥʘʜʣʝʞʠʪ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʢʣʘʩʩʫ, ʦʜʠʥʘʢʦʚʘ; ʥʦ ʵʪʦ ʥʝ ʚʩʝʛʜʘ ʚʝʨʥʦ. 

ɼʦʧʫʩʪʠʤ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʮʝʥʪ ʜʘʥʥʳʭ 

ʧʨʠʥʘʜʣʝʞʠʪ ʢʦʥʢʨʝʪʥʦʤʫ ʢʣʘʩʩʫ. ɺʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ, ʤʦʞʝʤ ʣʠ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ? 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʘʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʘʧʨʠʦʨʥʳʭ ʟʥʘʥʠʡ, ʧʦʤʦʛʘʶʱʠʭ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʦʙʲʝʢʪʳ. 

ʊʠʧʠʯʥʳʡ ʧʨʠʤʝʨ ʠʟ ʤʝʜʠʮʠʥʩʢʦʡ ʧʨʘʢʪʠʢʠ. ɽʩʣʠ ʜʦʢʪʦʨ ʦʪʧʨʘʚʣʷʝʪ 

ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʧʘʮʠʝʥʪʘ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʦʥ 

ʦʪʥʦʩʠʪ ʧʘʮʠʝʥʪʘ ʢ ʢʘʢʦʤʫ-ʪʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʢʣʘʩʩʫ. ʂʘʢʠʤ ʦʙʨʘʟʦʤ 

ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʵʪʫ ʠʥʬʦʨʤʘʮʠʶ? ʄʳ ʤʦʞʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʚ 

ʢʘʯʝʩʪʚʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ 

ʤʦʜʝʣʠ. 
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ʆʪʤʝʯʘʶʪ ʪʘʢʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʙʘʡʝʩʦʚʩʢʠʭ ʩʝʪʝʡ ʢʘʢ ʤʝʪʦʜʘ Data 

Mining: 

 

¶ ʚ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʚʩʝʤʠ 

ʧʝʨʝʤʝʥʥʳʤʠ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʣʝʛʢʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʠʪʫʘʮʠʠ, ʚ 

ʢʦʪʦʨʳʭ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝʠʟʚʝʩʪʥʳ; 

¶ ʙʘʡʝʩʦʚʩʢʠʝ ʩʝʪʠ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʦ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʠ 

ʧʦʟʚʦʣʷʶʪ ʥʘ ʵʪʘʧʝ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʣʝʛʢʦ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʦ ʩʮʝʥʘʨʠʶ "ʯʪʦ, ʝʩʣʠ"; 

¶ ʙʘʡʝʩʦʚʩʢʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʩʦʚʤʝʱʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʚʳʚʝʜʝʥʥʳʝ ʠʟ ʜʘʥʥʳʭ, ʠ, 

ʥʘʧʨʠʤʝʨ, ʵʢʩʧʝʨʪʥʳʝ ʟʥʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʷʚʥʦʤ ʚʠʜʝ; 

¶ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʡʝʩʦʚʩʢʠʭ ʩʝʪʝʡ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ 

ʧʨʦʙʣʝʤʳ ʧʝʨʝʫʯʠʚʘʥʠʷ (overfitting), ʪʦ ʝʩʪʴ ʠʟʙʳʪʦʯʥʦʛʦ 

ʫʩʣʦʞʥʝʥʠʷ ʤʦʜʝʣʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʘʙʦʡ ʩʪʦʨʦʥʦʡ ʤʥʦʛʠʭ 

ʤʝʪʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʜʝʨʝʚʴʝʚ ʨʝʰʝʥʠʡ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ). 

 

ʅʘʠʚʥʦ-ʙʘʡʝʩʦʚʩʢʠʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʥʝʜʦʩʪʘʪʢʠ: 

 

¶ ʧʝʨʝʤʥʦʞʘʪʴ ʫʩʣʦʚʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ ʢʦʨʨʝʢʪʥʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, 

ʢʦʛʜʘ ʚʩʝ ʚʭʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ 

ʥʝʟʘʚʠʩʠʤʳ; ʭʦʪʷ ʯʘʩʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʢʘʟʳʚʘʝʪ ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʥʦ ʪʝʦʨʝʪʠʯʝʩʢʠ ʪʘʢʘʷ 

ʩʠʪʫʘʮʠʷ ʜʦʣʞʥʘ ʦʙʨʘʙʘʪʳʚʘʪʴʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʤʝʪʦʜʘʤʠ, 

ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʦʙʫʯʝʥʠʠ ʙʘʡʝʩʦʚʩʢʠʭ ʩʝʪʝʡ; 

¶ ʥʝʚʦʟʤʦʞʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʘʷ ʦʙʨʘʙʦʪʢʘ ʥʝʧʨʝʨʳʚʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ - ʪʨʝʙʫʝʪʩʷ ʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢ ʠʥʪʝʨʚʘʣʴʥʦʡ 

ʰʢʘʣʝ, ʯʪʦʙʳ ʘʪʨʠʙʫʪʳ ʙʳʣʠ ʜʠʩʢʨʝʪʥʳʤʠ; ʦʜʥʘʢʦ ʪʘʢʠʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʦʛʜʘ ʤʦʛʫʪ ʧʨʠʚʦʜʠʪʴ ʢ ʧʦʪʝʨʝ ʟʥʘʯʠʤʳʭ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ; 

¶ ʥʘ ʨʝʟʫʣʴʪʘʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʥʘʠʚʥʦ-ʙʘʡʝʩʦʚʩʢʦʤ ʧʦʜʭʦʜʝ 

ʚʣʠʷʶʪ ʪʦʣʴʢʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʭʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʝ ʚʣʠʷʥʠʝ ʧʘʨ ʠʣʠ ʪʨʦʝʢ 

ʟʥʘʯʝʥʠʡ ʨʘʟʥʳʭ ʘʪʨʠʙʫʪʦʚ ʟʜʝʩʴ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. ʕʪʦ ʤʦʛʣʦ ʙʳ 

ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʝʝ ʧʨʦʛʥʦʟʠʨʫʶʱʝʡ ʪʦʯʥʦʩʪʠ, ʦʜʥʘʢʦ, ʫʚʝʣʠʯʠʣʦ ʙʳ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʚʝʨʷʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. 

 

ɹʘʡʝʩʦʚʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʘ 

ʧʨʘʢʪʠʢʝ. 



83 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʩʪʦʡ ʧʨʠʤʝʨ ʧʨʠʤʝʥʝʥʠʷ ʥʘʠʚʥʦʛʦ ʙʘʡʝʩʦʚʩʢʦʛʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʢ ʟʘʜʘʯʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʠʭ 

ʩʦʜʝʨʞʠʤʦʤʫ, ʘ ʠʤʝʥʥʦ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ ʧʠʩʝʤ ʥʘ ʜʚʘ 

ʢʣʘʩʩʘ - ʩʧʘʤ (S) ʠ ʥʝ-ʩʧʘʤ (âS). 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʦʢʫʤʝʥʪʳ ʚʳʙʨʘʥʳ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʣʘʩʩʦʚ 

ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʥʦʞʝʩʪʚʦʤ ʩʣʦʚ ʩ 

(ʥʝʟʘʚʠʩʠʤʦʡ) ʚʝʨʦʷʪʥʦʩʪʴʶ, ʯʪʦ i-ʦʝ ʩʣʦʚʦ ʜʘʥʥʦʛʦ ʜʦʢʫʤʝʥʪʘ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʜʦʢʫʤʝʥʪʝ ʢʣʘʩʩʘ C: 

 

( )Cp i |w . 

ɼʣʷ ʵʪʦʡ ʟʘʜʘʯʠ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʚʩʪʨʝʯʠ ʩʣʦʚʘ ʚ 

ʜʦʢʫʤʝʥʪʝ (D) ʥʝʟʘʚʠʩʠʤʘ ʦʪ ʜʣʠʥʳ ʜʦʢʫʤʝʥʪʘ ʠ ʚʩʝ ʜʦʢʫʤʝʥʪʳ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʫʶ ʜʣʠʥʫ. 

ɼʦʢʫʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥ ʩʨʘʚʥʝʥʠʝʤ ʩ 

ʥʝʢʦʪʦʨʳʤ ʧʦʨʦʛʦʤ h (ʥʘʧʨʠʤʝʨ, h=0). ʇʝʨʝʜ ʥʘʤʠ ʩʧʘʤ, ʝʩʣʠ 

( )
( )

h
DSp

DSp
>

× |

|
ln . 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʇʝʨʝʯʠʩʣʠʪʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʥʘʟʚʘʥʠʷ ʙʘʡʝʩʦʚʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

2. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʘʡʝʩʦʚʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. 

3. ɺ ʯʸʤ ʩʫʪʴ ʥʘʠʚʥʦʡ ʙʘʡʝʩʦʚʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ? 

4. ʂʘʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʠʩʫʱʠ ʥʘʠʚʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ? 

5. ʇʝʨʝʯʠʩʣʠʪ ʜʦʩʪʦʠʥʩʪʚ ʠ ʥʝʜʦʩʪʘʪʢʠ ʙʘʡʝʩʦʚʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 
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ɻʣʘʚʘ 8. ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ 

8.1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ (Support Vector Machine, SVM) 

ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ ʛʨʘʥʠʯʥʳʭ ʤʝʪʦʜʦʚ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪ ʢʣʘʩʩʳ ʧʨʠ 

ʧʦʤʦʱʠ ʛʨʘʥʠʮ ʦʙʣʘʩʪʝʡ. 

ʇʨʠ ʧʦʤʦʱʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʙʠʥʘʨʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʧʦʥʷʪʠʝ ʧʣʦʩʢʦʩʪʝʡ ʨʝʰʝʥʠʡ. 

ʇʣʦʩʢʦʩʪʴ ʨʝʰʝʥʠʷ ʨʘʟʜʝʣʷʝʪ ʦʙʲʝʢʪʳ ʩ ʨʘʟʥʦʡ ʢʣʘʩʩʦʚʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ. 

ʅʘ ʨʠʩ. 8.1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʚʫʶʪ ʦʙʲʝʢʪʳ ʜʚʫʭ 

ʪʠʧʦʚ. ʈʘʟʜʝʣʷʶʱʘʷ ʣʠʥʠʷ ʟʘʜʘʝʪ ʛʨʘʥʠʮʫ, ʩʧʨʘʚʘ ʦʪ ʢʦʪʦʨʦʡ - ʚʩʝ 

ʦʙʲʝʢʪʳ ʪʠʧʘ brown (ʢʦʨʠʯʥʝʚʳʡ), ʘ ʩʣʝʚʘ - ʪʠʧʘ yellow (ʞʝʣʪʳʡ). 

ʅʦʚʳʡ ʦʙʲʝʢʪ, ʧʦʧʘʜʘʶʱʠʡ ʥʘʧʨʘʚʦ, ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʦʙʲʝʢʪ 

ʢʣʘʩʩʘ brown ʠʣʠ - ʢʘʢ ʦʙʲʝʢʪ ʢʣʘʩʩʘ yellow, ʝʩʣʠ ʦʥ ʨʘʩʧʦʣʦʞʠʣʩʷ ʧʦ 

ʣʝʚʫʶ ʩʪʦʨʦʥʫ ʦʪ ʨʘʟʜʝʣʷʶʱʝʡ ʧʨʷʤʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʘʞʜʳʡ ʦʙʲʝʢʪ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʠʟʤʝʨʝʥʠʷʤʠ. 

 
 

ʈʠʩ.8.1. ʈʘʟʜʝʣʝʥʠʝ ʢʣʘʩʩʦʚ ʧʨʷʤʦʡ ʣʠʥʠʝʡ 

ʎʝʣʴ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ - ʥʘʡʪʠ ʧʣʦʩʢʦʩʪʴ, ʨʘʟʜʝʣʷʶʱʫʶ 

ʜʚʘ ʤʥʦʞʝʩʪʚʘ ʦʙʲʝʢʪʦʚ; ʪʘʢʘʷ ʧʣʦʩʢʦʩʪʴ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.8.2. ʅʘ ʵʪʦʤ 

ʨʠʩʫʥʢʝ ʤʥʦʞʝʩʪʚʦ ʦʙʨʘʟʮʦʚ ʧʦʜʝʣʝʥʦ ʥʘ ʜʚʘ ʢʣʘʩʩʘ: ʞʝʣʪʳʝ ʦʙʲʝʢʪʳ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢʣʘʩʩʫ ɸ, ʢʦʨʠʯʥʝʚʳʝ - ʢʣʘʩʩʫ ɺ. 
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ʈʠʩ.8.2. ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ 

ʄʝʪʦʜ ʦʪʳʩʢʠʚʘʝʪ ʦʙʨʘʟʮʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ 

ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ, ʪ.ʝ. ʦʧʦʨʥʳʝ ʚʝʢʪʦʨʘ; ʦʥʠ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩ.8.3. 

 
 

ʈʠʩ.8.3. ʆʧʦʨʥʳʝ ʚʝʢʪʦʨʳ 

ʆʧʦʨʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʥʘʟʳʚʘʶʪʩʷ ʦʙʲʝʢʪʳ ʤʥʦʞʝʩʪʚʘ, ʣʝʞʘʱʠʝ 

ʥʘ ʛʨʘʥʠʮʘʭ ʦʙʣʘʩʪʝʡ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʯʠʪʘʝʪʩʷ ʭʦʨʦʰʝʡ, ʝʩʣʠ ʦʙʣʘʩʪʴ ʤʝʞʜʫ 

ʛʨʘʥʠʮʘʤʠ ʧʫʩʪʘ. 

ʅʘ ʨʠʩ.8.3. ʧʦʢʘʟʘʥʦ ʧʷʪʴ ʚʝʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʧʦʨʥʳʤʠ 

ʜʣʷ ʜʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ. 
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8.2. ʃʠʥʝʡʥʳʡ SVM 

ʈʝʰʝʥʠʝ ʟʘʜʘʯʠ ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ 

ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʥʝʢʦʪʦʨʦʡ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ, 

ʢʦʪʦʨʘʷ ʧʨʘʚʠʣʴʥʦ ʨʘʟʜʝʣʷʝʪ ʥʘʙʦʨ ʜʘʥʥʳʭ ʥʘ ʜʚʘ ʢʣʘʩʩʘ. ʈʘʩʩʤʦʪʨʠʤ 

ʟʘʜʘʯʫ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʛʜʝ ʯʠʩʣʦ ʢʣʘʩʩʦʚ ʨʘʚʥʦ ʜʚʫʤ. 

ɿʘʜʘʯʫ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʢʘʢ ʧʦʠʩʢ ʬʫʥʢʮʠʠ f(x), 

ʧʨʠʥʠʤʘʶʱʝʡ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ ʥʫʣʷ ʜʣʷ ʚʝʢʪʦʨʦʚ ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠ 

ʙʦʣʴʰʝ ʥʫʣʷ - ʜʣʷ ʚʝʢʪʦʨʦʚ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʪ.ʝ. ʧʦʠʩʢʘ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʱʝʡ ʬʫʥʢʮʠʠ f(x), ʜʘʥ ʪʨʝʥʠʨʦʚʦʯʥʳʡ ʥʘʙʦʨ ʚʝʢʪʦʨʦʚ 

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʣʷ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʘ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʢ ʦʜʥʦʤʫ ʠʟ 

ʢʣʘʩʩʦʚ. ʉʝʤʝʡʩʪʚʦ ʢʣʘʩʩʠʬʠʮʠʨʫʶʱʠʭ ʬʫʥʢʮʠʡ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʯʝʨʝʟ 

ʬʫʥʢʮʠʶ f(x). ɻʠʧʝʨʧʣʦʩʢʦʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʚʝʢʪʦʨʦʤ ʘ ʠ ʟʥʘʯʝʥʠʝʤ b, 

ʪ.ʝ. f(x)=ax+b. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩ.8.4. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʪ.ʝ. ʧʦʩʪʨʦʝʥʠʷ SVM-ʤʦʜʝʣʠ, 

ʥʘʡʜʝʥʘ ʬʫʥʢʮʠʷ, ʧʨʠʥʠʤʘʶʱʘʷ ʟʥʘʯʝʥʠʷ ʤʝʥʴʰʝ ʥʫʣʷ ʜʣʷ ʚʝʢʪʦʨʦʚ 

ʦʜʥʦʛʦ ʢʣʘʩʩʘ ʠ ʙʦʣʴʰʝ ʥʫʣʷ - ʜʣʷ ʚʝʢʪʦʨʦʚ ʜʨʫʛʦʛʦ ʢʣʘʩʩʘ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʥʦʚʦʛʦ ʦʙʲʝʢʪʘ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʠʣʠ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲʝʢʪʘ ʢ ʦʜʥʦʤʫ ʠʟ ʢʣʘʩʩʦʚ. 

 
 

ʈʠʩ.8.4. ʃʠʥʝʡʥʳʡ SVM 
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ʅʘʠʣʫʯʰʝʡ ʬʫʥʢʮʠʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʷ, ʜʣʷ 

ʢʦʪʦʨʦʡ ʦʞʠʜʘʝʤʳʡ ʨʠʩʢ ʤʠʥʠʤʘʣʝʥ. ʇʦʥʷʪʠʝ ʦʞʠʜʘʝʤʦʛʦ ʨʠʩʢʘ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʟʥʘʯʘʝʪ ʦʞʠʜʘʝʤʳʡ ʫʨʦʚʝʥʴ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʅʘʧʨʷʤʫʶ ʦʮʝʥʠʪʴ ʦʞʠʜʘʝʤʳʡ ʫʨʦʚʝʥʴ ʦʰʠʙʢʠ ʧʦʩʪʨʦʝʥʥʦʡ 

ʤʦʜʝʣʠ ʥʝʚʦʟʤʦʞʥʦ, ʵʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʠ ʧʦʤʦʱʠ ʧʦʥʷʪʠʷ 

ʵʤʧʠʨʠʯʝʩʢʦʛʦ ʨʠʩʢʘ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʤʠʥʠʤʠʟʘʮʠʷ 

ʧʦʩʣʝʜʥʝʛʦ ʥʝ ʚʩʝʛʜʘ ʧʨʠʚʦʜʠʪ ʢ ʤʠʥʠʤʠʟʘʮʠʠ ʦʞʠʜʘʝʤʦʛʦ ʨʠʩʢʘ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʤʠ ʥʘʙʦʨʘʤʠ ʪʨʝʥʠʨʦʚʦʯʥʳʭ ʜʘʥʥʳʭ. 

ʕʤʧʠʨʠʯʝʩʢʠʡ ʨʠʩʢ - ʫʨʦʚʝʥʴ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʘ 

ʪʨʝʥʠʨʦʚʦʯʥʦʤ ʥʘʙʦʨʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʤʝʪʦʜʦʤ ʦʧʦʨʥʳʭ 

ʚʝʢʪʦʨʦʚ ʜʣʷ ʣʠʥʝʡʥʦ ʨʘʟʜʝʣʷʝʤʳʭ ʜʘʥʥʳʭ ʤʳ ʧʦʣʫʯʘʝʤ ʬʫʥʢʮʠʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʘʷ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʝʨʭʥʶʶ ʦʮʝʥʢʫ ʦʞʠʜʘʝʤʦʛʦ 

ʨʠʩʢʘ. 

ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʤʝʪʦʜʦʤ, ʷʚʣʷʝʪʩʷ ʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ 

ʤʦʞʥʦ ʣʝʛʢʦ ʥʘʡʪʠ ʣʠʥʝʡʥʫʶ ʛʨʘʥʠʮʫ ʤʝʞʜʫ ʜʚʫʤʷ ʢʣʘʩʩʘʤʠ. 

ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ - ʫʚʝʣʠʯʝʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ, ʪ.ʝ. 

ʧʝʨʝʥʦʩ ʜʘʥʥʳʭ ʠʟ ʧʣʦʩʢʦʩʪʠ ʚ ʪʨʝʭʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʛʜʝ ʚʦʟʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʪʘʢʫʶ ʧʣʦʩʢʦʩʪʴ, ʢʦʪʦʨʘʷ ʠʜʝʘʣʴʥʦ ʨʘʟʜʝʣʠʪ ʤʥʦʞʝʩʪʚʦ 

ʦʙʨʘʟʮʦʚ ʥʘ ʜʚʘ ʢʣʘʩʩʘ. ʆʧʦʨʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ 

ʩʣʫʞʠʪʴ ʦʙʲʝʢʪʳ ʠʟ ʦʙʦʠʭ ʢʣʘʩʩʦʚ, ʷʚʣʷʶʱʠʝʩʷ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʤʦʱʠ ʜʦʙʘʚʣʝʥʠʷ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʦʧʝʨʘʪʦʨʘ ʷʜʨʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʥʘʭʦʜʷʪʩʷ ʛʨʘʥʠʮʳ 

ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ ʚ ʚʠʜʝ ʛʠʧʝʨʧʣʦʩʢʦʩʪʝʡ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ: ʩʣʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ SVM-ʤʦʜʝʣʠ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʨʘʟʤʝʨʥʦʩʪ ɹ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʝʤ 

ʩʣʦʞʥʝʝ ʩ ʥʠʤ ʨʘʙʦʪʘʪʴ. ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʚʳʩʦʢʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ - ʵʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʪʦʜʘ 

ʧʦʥʠʞʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ ʜʘʥʥʳʭ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪ, ʘ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ. 

ʂʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ ʤʝʪʦʜ, ʤʝʪʦʜ SVM ʠʤʝʝʪ ʩʚʦʠ ʩʠʣʴʥʳʝ ʠ 

ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ. 

ʅʝʜʦʩʪʘʪʦʢ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ ʚʩʝ ʤʥʦʞʝʩʪʚʦ ʦʙʨʘʟʮʦʚ, ʘ ʣʠʰʴ ʠʭ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ, 

ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠʮʘʭ. 

ɼʦʩʪʦʠʥʩʪʚʦ ʤʝʪʦʜʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʤʝʪʦʜʦʤ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʙʦʣʴʰʠʥʩʪʚʘ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ, 

ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʦʛʦ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʝ ʤʦʜʝʣʠ, 
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ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʪʝʩʪʦʚʦʤ ʤʥʦʞʝʩʪʚʝ, ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʘ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ. 

ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ: 

¶ ʧʦʣʫʯʠʪʴ ʬʫʥʢʮʠʶ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʚʝʨʭʥʝʡ 

ʦʮʝʥʢʦʡ ʦʞʠʜʘʝʤʦʛʦ ʨʠʩʢʘ (ʫʨʦʚʥʷ ʦʰʠʙʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ); 

¶ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʠʥʝʡʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʜʣʷ ʨʘʙʦʪʳ ʩ 

ʥʝʣʠʥʝʡʥʦ ʨʘʟʜʝʣʷʝʤʳʤʠ ʜʘʥʥʳʤʠ, ʩʦʯʝʪʘʷ ʧʨʦʩʪʦʪʫ ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʂ ʢʘʢʦʡ ʛʨʫʧʧʝ ʤʝʪʦʜʦʚ ʦʪʥʦʩʠʪʩʷ ʤʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ? 

2. ʂʘʢʠʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ? 

3. ʂʘʢʦʝ ʧʦʥʷʪʠʝ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ? 

4. ɼʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʣʦʩʢʦʩʪʴ ʨʝʰʝʥʠʷ? 

5. ɺ ʯʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʮʝʣʴ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ? 

6. ʏʪʦ ʪʘʢʦʝ ʦʧʦʨʥʳʡ ʚʝʢʪʦʨ? 

7. ʏʪʦ ʩʯʠʪʘʝʪʩʷ ʭʦʨʦʰʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʚ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ? 

8. ɼʘʡʪʝ ʧʦʥʷʪʠʝ ʣʠʥʝʡʥʦʛʦ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ. 

9. ʂʘʢʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ ʚʳ 
ʟʥʘʝʪʝ? 
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ɻʣʘʚʘ 9. ʄʝʪʦʜ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè ʠʣʠ ʩʠʩʪʝʤʳ ʨʘʩʩʫʞʜʝʥʠʡ ʥʘ 

ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʯʥʳʭ ʩʣʫʯʘʝʚ. ʂʨʘʪʢʠʡ ʦʙʟʦʨ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʉʣʝʜʫʝʪ ʩʨʘʟʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè 

(çnearest neighbourè) ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʤʝʪʦʜʦʚ, ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʭʨʘʥʝʥʠʠ ʜʘʥʥʳʭ ʚ ʧʘʤʷʪʠ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʩ ʥʦʚʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ. ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʥʦʚʦʡ ʟʘʧʠʩʠ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʥʘʭʦʜʷʪʩʷ ʦʪʢʣʦʥʝʥʠʷ ʤʝʞʜʫ ʵʪʦʡ ʟʘʧʠʩʴʶ ʠ ʧʦʜʦʙʥʳʤʠ ʥʘʙʦʨʘʤʠ 

ʜʘʥʥʳʭ, ʠ ʥʘʠʙʦʣʝʝ ʧʦʜʦʙʥʘʷ (ʠʣʠ ʙʣʠʞʥʠʡ ʩʦʩʝʜ) ʠʜʝʥʪʠʬʠʮʠʨʫʝʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʦʚʦʛʦ ʢʣʠʝʥʪʘ ʙʘʥʢʘ, ʝʛʦ ʘʪʨʠʙʫʪʳ 

ʩʨʘʚʥʠʚʘʶʪʩʷ ʩʦ ʚʩʝʤʠ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʢʣʠʝʥʪʘʤʠ ʜʘʥʥʦʛʦ ʙʘʥʢʘ 

(ʜʦʭʦʜ, ʚʦʟʨʘʩʪ ʠ ʪ.ʜ.). ʄʥʦʞʝʩʪʚʦ "ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ" 

ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʢʣʠʝʥʪʘ ʙʘʥʢʘ ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʙʣʠʞʘʡʰʝʛʦ 

ʟʥʘʯʝʥʠʷ ʜʦʭʦʜʘ, ʚʦʟʨʘʩʪʘ ʠ ʪ.ʜ. 

ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʨʤʠʥ çk-ʙʣʠʞʘʡʰʠʡ ʩʦʩʝʜè 

(çk-nearest neighbourè). ʊʝʨʤʠʥ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʳʙʠʨʘʝʪʩʷ k çʚʝʨʭʥʠʭè 

(ʙʣʠʞʘʡʰʠʭ) ʩʦʩʝʜʝʡ ʜʣʷ ʠʭ ʨʘʩʩʤʦʪʨʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʥʦʞʝʩʪʚʘ 

çʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡè. ʇʦʩʢʦʣʴʢʫ ʥʝ ʚʩʝʛʜʘ ʫʜʦʙʥʦ ʭʨʘʥʠʪʴ ʚʩʝ ʜʘʥʥʳʝ, 

ʠʥʦʛʜʘ ʭʨʘʥʠʪʩʷ ʪʦʣʴʢʦ ʤʥʦʞʝʩʪʚʦ "ʪʠʧʠʯʥʳʭ" ʩʣʫʯʘʝʚ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʤʝʪʦʜ ʥʘʟʳʚʘʶʪ ʨʘʩʩʫʞʜʝʥʠʝʤ ʧʦ ʘʥʘʣʦʛʠʠ (Case Based 

Reasoning, CBR), ʨʘʩʩʫʞʜʝʥʠʝʤ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʦʛʠʯʥʳʭ ʩʣʫʯʘʝʚ, 

ʨʘʩʩʫʞʜʝʥʠʝʤ ʧʦ ʧʨʝʮʝʜʝʥʪʘʤ. 

ʇʨʝʮʝʜʝʥʪ - ʵʪʦ ʦʧʠʩʘʥʠʝ ʩʠʪʫʘʮʠʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʧʦʜʨʦʙʥʳʤ 

ʫʢʘʟʘʥʠʝʤ ʜʝʡʩʪʚʠʡ, ʧʨʝʜʧʨʠʥʠʤʘʝʤʳʭ ʚ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ. 

ʇʦʜʭʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʮʝʜʝʥʪʘʭ, ʫʩʣʦʚʥʦ ʤʦʞʥʦ ʧʦʜʝʣʠʪʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

¶ ʩʙʦʨ ʧʦʜʨʦʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝ; 

¶ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʜʝʪʘʣʷʤʠ ʧʨʝʮʝʜʝʥʪʦʚ, 

ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʟʝ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʘʣʦʛʠʯʥʳʭ ʩʣʫʯʘʝʚ; 

¶ ʚʳʙʦʨ ʧʨʝʮʝʜʝʥʪʘ, ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʦʛʦ ʢ ʪʝʢʫʱʝʡ ʧʨʦʙʣʝʤʝ, ʠʟ 

ʙʘʟʳ ʧʨʝʮʝʜʝʥʪʦʚ; 

¶ ʘʜʘʧʪʘʮʠʷ ʚʳʙʨʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʢ ʪʝʢʫʱʝʡ ʧʨʦʙʣʝʤʝ, ʝʩʣʠ ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ; 

¶ ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʢʘʞʜʦʛʦ ʚʥʦʚʴ ʧʦʣʫʯʝʥʥʦʛʦ ʨʝʰʝʥʠʷ; 

¶ ʟʘʥʝʩʝʥʠʝ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʦʚʦʤ ʧʨʝʮʝʜʝʥʪʝ ʚ ʙʘʟʫ 

ʧʨʝʮʝʜʝʥʪʦʚ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʚʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʝʮʝʜʝʥʪʘʭ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʪʘʢʦʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʜʝʣʘʝʪ 

ʟʘʢʣʶʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʠʩʢʘ 

ʘʥʘʣʦʛʠʡ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʙʘʟʝ ʧʨʝʮʝʜʝʥʪʦʚ. 
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ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦ ʩʚʦʝʡ ʩʫʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ çʦʙʫʯʝʥʠʝ 

ʙʝʟ ʫʯʠʪʝʣʷè, ʪ.ʝ. ʷʚʣʷʝʪʩʷ çʩʘʤʦʦʙʫʯʘʶʱʝʡʩʷè ʪʝʭʥʦʣʦʛʠʝʡ, ʙʣʘʛʦʜʘʨʷ 

ʯʝʤʫ ʨʘʙʦʯʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʙʘʟʳ ʧʨʝʮʝʜʝʥʪʦʚ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʠ ʥʘʢʦʧʣʝʥʠʝʤ ʧʨʠʤʝʨʦʚ ʫʣʫʯʰʘʶʪʩʷ. ʈʘʟʨʘʙʦʪʢʘ ʙʘʟ 

ʧʨʝʮʝʜʝʥʪʦʚ ʧʦ ʢʦʥʢʨʝʪʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʦʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʷʟʳʢʝ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʥʘʠʙʦʣʝʝ ʦʧʳʪʥʳʤʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʢʦʤʧʘʥʠʠ - ʵʢʩʧʝʨʪʘʤʠ 

ʠʣʠ ʘʥʘʣʠʪʠʢʘʤʠ, ʨʘʙʦʪʘʶʱʠʤʠ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. 

ʆʜʥʘʢʦ ʵʪʦ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ CBR-ʩʠʩʪʝʤʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. ʇʦʩʣʝʜʥʝʝ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʟʘ ʯʝʣʦʚʝʢʦʤ, ʜʘʥʥʳʡ 

ʤʝʪʦʜ ʣʠʰʴ ʧʨʝʜʣʘʛʘʝʪ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʰʝʥʠʷ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʩʘʤʳʡ çʨʘʟʫʤʥʳʡè ʩ ʝ yʪʦʯʢʠ ʟʨʝʥʠʷ. 

 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʤʝʪʦʜʘ 

¶ ʇʨʦʩʪʦʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

¶ ʈʝʰʝʥʠʷ ʥʝ ʫʥʠʢʘʣʴʥʳ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʩʠʪʫʘʮʠʠ, ʚʦʟʤʦʞʥʦ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʜʨʫʛʠʭ ʩʣʫʯʘʝʚ. 

¶ ʎʝʣʴʶ ʧʦʠʩʢʘ ʷʚʣʷʝʪʩʷ ʥʝ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʚʝʨʥʦʝ ʨʝʰʝʥʠʝ, ʘ 

ʣʫʯʰʝʝ ʠʟ ʚʦʟʤʦʞʥʳʭ. 

 

ʅʝʜʦʩʪʘʪʢʠ ʤʝʪʦʜʘ 

¶ ɼʘʥʥʳʡ ʤʝʪʦʜ ʥʝ ʩʦʟʜʘʝʪ ʢʘʢʠʭ-ʣʠʙʦ ʤʦʜʝʣʝʡ ʠʣʠ ʧʨʘʚʠʣ, 

ʦʙʦʙʱʘʶʱʠʭ ʧʨʝʜʳʜʫʱʠʡ ʦʧʳʪ, - ʚ ʚʳʙʦʨʝ ʨʝʰʝʥʠʷ ʦʥʠ 

ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʚʩʸʤ ʤʘʩʩʠʚʝ ʜʦʩʪʫʧʥʳʭ ʠʩʪʦʨʠʯʝʩʢʠʭ 

ʜʘʥʥʳʭ, ʧʦʵʪʦʤʫ ʥʝʚʦʟʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʥʘ ʢʘʢʦʤ ʦʩʥʦʚʘʥʠʠ 

ʩʪʨʦʷʪʩʷ ʦʪʚʝʪʳ. 

¶ ʉʫʱʝʩʪʚʫʝʪ ʩʣʦʞʥʦʩʪʴ ʚʳʙʦʨʘ ʤʝʨʳ "ʙʣʠʟʦʩʪʠ" (ʤʝʪʨʠʢʠ). ʆʪ 

ʵʪʦʡ ʤʝʨʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘʚʠʩʠʪ ʦʙʲʝʤ ʤʥʦʞʝʩʪʚʘ ʟʘʧʠʩʝʡ, 

ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʭʨʘʥʠʪʴ ʚ ʧʘʤʷʪʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʣʠ ʧʨʦʛʥʦʟʘ. ʊʘʢʞʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʦʪ ʚʳʙʨʘʥʥʦʡ ʤʝʪʨʠʢʠ. 

¶ ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝʪʦʜʘ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʣʥʦʛʦ 

ʧʝʨʝʙʦʨʘ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʧʨʠ ʨʘʩʧʦʟʥʘʚʘʥʠʠ, ʩʣʝʜʩʪʚʠʝ 

ʵʪʦʛʦ - ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʪʨʫʜʦʝʤʢʦʩʪʴ. 

¶ ʊʠʧʠʯʥʳʝ ʟʘʜʘʯʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ - ʵʪʦ ʟʘʜʘʯʠ ʥʝʙʦʣʴʰʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʢʣʘʩʩʦʚ ʠ ʧʝʨʝʤʝʥʥʳʭ. 
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ɼʣʷ ʧʨʦʮʝʩʩʦʚ, ʚʭʦʜʷʱʠʭ ʚ CBR-ʮʠʢʣ, ʘ ʪʘʢʞʝ ʜʣʷ ʩʘʤʦʛʦ 

ʧʨʝʮʝʜʝʥʪʘ (ʢʘʢ ʭʨʘʥʠʣʠʱʘ ʠʥʬʦʨʤʘʮʠʠ) ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʚʘʨʠʘʥʪʦʚ ʨʝʘʣʠʟʘʮʠʠ. ʅʘ ʫʨʦʚʥʝ ʧʨʦʮʝʩʩʦʚ ʫʞʝ ʥʝʪ ʢʘʢʠʭ-ʪʦ 

ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʨʝʰʝʥʠʡ; ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʧʠʨʘʶʪʩʷ ʥʘ ʟʥʘʥʠʷ ʦ 

ʧʨʝʜʤʝʪʥʦʡ ʠ ʧʨʦʙʣʝʤʥʦʡ ʦʙʣʘʩʪʠ, ʪʦ ʝʩʪʴ ʦʥʠ ʩʧʝʮʠʬʠʯʥʳ ʚ ʢʘʞʜʦʡ 

ʢʦʥʢʨʝʪʥʦʡ ʧʨʠʢʣʘʜʥʦʡ ʩʠʩʪʝʤʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ 

ʧʦʨʷʜʢʝ ʨʝʰʘʶʪʩʷ ʪʘʢʠʝ ʚʦʧʨʦʩʳ, ʢʘʢ: 

¶ ʢʘʢʫʶ ʢʦʥʢʨʝʪʥʦ ʠʥʬʦʨʤʘʮʠʶ ʩʦʜʝʨʞʠʪ ʧʨʝʮʝʜʝʥʪ; 

¶ ʦʙʦʙʱʘʶʪʩʷ ʣʠ ʧʨʝʮʝʜʝʥʪʳ; 

¶ ʢʘʢ ʫʩʪʨʦʝʥʘ ʙʠʙʣʠʦʪʝʢʘ ʧʨʝʮʝʜʝʥʪʦʚ; 

¶ ʧʦ ʢʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʭʦʜʩʪʚʦ ʧʨʝʮʝʜʝʥʪʦʚ (ʠʣʠ 

ʧʨʠʛʦʜʥʦʩʪʴ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ 

ʜʘʥʥʦʡ ʟʘʜʘʯʠ); 

¶ ʢʘʢ ʥʘʡʪʠ ʧʦʜʭʦʜʷʱʠʝ ʧʨʝʮʝʜʝʥʪʳ ʜʣʷ ʥʦʚʦʡ ʟʘʜʘʯʠ ʠ ʩʢʦʣʴʢʦ; 

¶ ʢʘʢ ʚʳʧʦʣʥʷʪʴ ʘʜʘʧʪʘʮʠʶ; 

¶ ʚ ʢʘʢʠʭ ʩʣʫʯʘʷʭ ʩʦʭʨʘʥʷʪʴ ʥʦʚʦʝ ʨʝʰʝʥʠʝ? 

ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠ 

ʨʝʛʨʝʩʩʠʠ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʅʘ ʯʝʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʨʘʙʦʪʘ ʤʝʪʦʜʘ çʙʣʠʞʘʡʰʝʛʦ ʩʦʩʝʜʘè? 

2. ʏʪʦ ʦʟʥʘʯʘʝʪ ʪʝʨʤʠʥ çk-ʙʣʠʞʘʡʰʠʡ ʩʦʩʝʜè? 

3. ʏʪʦ ʪʘʢʦʝ çʧʨʝʮʝʜʝʥʪè? 

4. ʅʘʟʦʚʠʪʝ ʵʪʘʧʳ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʝʮʝʜʝʥʪʘʭ. 

5. ʏʪʦ ʪʘʢʦʝ çʦʙʫʯʝʥʠʝ ʙʝʟ ʫʯʠʪʝʣʷè? 

6. ʅʘʟʦʚʠʪʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 
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ɻʣʘʚʘ 10. ɺʚʝʜʝʥʠʝ ʚ Social Mining  

10.1. ʇʦʥʷʪʠʝ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʠ ʝʸ ʘʥʘʣʠʟʘ 

ɺ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ ʦʙʱʝʩʪʚʦ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ: ʩ ʜʝʪʩʪʚʘ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʨʷʜʦʤ ʣʶʜʠ ʦʢʘʟʳʚʘʶʪ ʪʦ ʠʣʠ ʠʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʩ, 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʝ (ʚ 

ʜʝʪʩʢʦʤ ʩʘʜʫ, ʰʢʦʣʝ, ʫʥʠʚʝʨʩʠʪʝʪʝ, ʜʦʤʘ, ʥʘ ʨʘʙʦʪʝ), ʙʝʟ ʢʦʪʦʨʦʛʦ 

ʧʦʣʥʦʮʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʣʠʯʥʦʩʪʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʉ ʩʝʨʝʜʠʥʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʙʳʣʦ ʦʧʫʙʣʠʢʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʨʘʙʦʪ 

ʫʯʝʥʳʭ-ʩʦʮʠʦʣʦʛʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ, ʛʜʝ ʦʥʠ ʧʨʝʜʣʘʛʘʣʠ 

ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʘʥʘʣʠʟʘ ʚ ʩʬʝʨʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʪʥʦʰʝʥʠʡ. ɺ ʩʚʦʠʭ 

ʪʨʫʜʘʭ ʧʦʜ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʴʶ ʦʥʠ ʧʦʥʠʤʘʣʠ ʩʪʨʫʢʪʫʨʳ ʣʶʜʝʡ, 

ʩʚʷʟʘʥʥʳʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʦʙʱʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʠʣʠ ʠʥʪʝʨʝʩʘʤʠ. ʋʞʝ 

ʧʦʟʜʥʝʝ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʀʥʪʝʨʥʝʪʘ, ʪʘʢʞʝ ʩʪʘʣʠ ʥʘʟʳʚʘʪʴ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʨʪʘʣʳ, ʦ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʨʘʩʩʢʘʟʘʥʦ 

ʧʦʟʞʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʧʦʥʷʪʠʝ çʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴè ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʩʤʳʩʣ. ʉʦʮʠʦʣʦʛ ɻʨʘʜʦʩʝʣʴʩʢʘʷ ɻ. ɺ. ʧʨʝʜʣʦʞʠʣʘ ʩʣʝʜʫʶʱʝʝ 

ʦʧʨʝʜʝʣʝʥʠʝ. 

ʉʦʮʠʘʣʴʥʳʝ ʩʝʪʠ - ʵʪʦ ʦʩʦʙʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʦʩʦʙʘʷ ʬʠʣʦʩʦʬʠʷ 

ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʛʨʠʨʦʚʘʪʴ ʨʘʟʣʠʯʥʳʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ - ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ, ʩʠʩʪʝʤʥʳʝ, ʠʤʠʪʘʮʠʦʥʥʳʝ - 

ʩ ʩʦʚʨʝʤʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʪʝʦʨʠʝʡ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʘ ʪʘʢʞʝ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʣʶʜʴʤʠ ʧʝʨʝʰʣʠ ʥʘ ʥʦʚʳʡ ʫʨʦʚʝʥʴ. 

ʇʦʷʚʠʣʠʩʴ ʵʣʝʢʪʨʦʥʥʳʝ ʧʦʨʪʘʣʳ, ʩʧʦʩʦʙʥʳʝ ʦʪʨʘʞʘʪʴ ʪʝ ʠʣʠ ʠʥʳʝ 

ʩʪʦʨʦʥʳ ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʦʙʱʝʩʪʚʝ, ʩʦʭʨʘʥʷʪʴ ʠ ʥʘʢʘʧʣʠʚʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ. ʆʩʦʙʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʚʠʨʪʫʘʣʴʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ, 

ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʢʘʢ çɺʢʦʥʪʘʢʪʝè ʠ ʜʨʫʛʠʝ. 

ʅʘʨʷʜʫ ʩ ʵʪʠʤ ʚʩʝʛʜʘ ʩʦʭʨʘʥʷʣʦʩʴ ʞʝʣʘʥʠʝ ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʙʱʝʩʪʚʝ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʣʦʞʠʣʠʩʴ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

Social Mining - ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ Data Mining 

ʜʣʷ ʧʦʠʩʢʘ ʠ ʦʙʥʘʨʫʞʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʟʥʘʥʠʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʦʝ ʩʨʝʜʩʪʚʦ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʚ 

ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ ï ʵʪʦ ʛʨʘʬ, ʛʜʝ ʫʟʣʘʤʠ (ʘʢʪʦʨʘʤʠ) ʷʚʣʷʶʪʩʷ ʣʶʜʠ ʠʣʠ 

ʛʨʫʧʧʳ, ʘ ʜʫʛʠ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ (ʩʚʷʟʠ) ʠʣʠ ʧʦʪʦʢʠ 

ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʫʟʣʘʤʠ. 

ʂʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʜʝʣʷʶʪ ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ ʧʨʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʝʸ ʚ ʢʘʯʝʩʪʚʝ ʛʨʘʬʘ? 
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1. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʝʡ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ 
ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʩʚʷʟʠ. 

2. ɸʢʪʦʨʳ ʦʧʠʩʳʚʘʶʪʩʷ ʘʪʨʠʙʫʪʘʤʠ: ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ (ʠʣʠ ʛʨʫʧʧʘ 
ʣʶʜʝʡ) ʠʤʝʝʪ ʩʚʦʡʩʪʚʝʥʥʳʝ ʝʤʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

3. ʉʦʚʦʢʫʧʥʦʩʪʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʘʢʪʦʨʘʤʠ ʦʙʨʘʟʫʶʪ 

ʩʝʪʝʚʫʶ ʩʪʨʫʢʪʫʨʫ (ʨʠʩ. 10.1). 

4. ʅʝʢʦʪʦʨʳʝ ʘʢʪʦʨʳ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩʠʣʴʥʝʝ, 

ʯʝʤ ʩ ʜʨʫʛʠʤʠ. ʅʘ ʨʠʩ. 10.1 ʞʠʨʥʳʤʠ ʣʠʥʠʷʤʠ ʧʦʢʘʟʘʥʳ ʙʦʣʝʝ 

ʩʠʣʴʥʳʝ ʩʚʷʟʠ, ʧʫʥʢʪʠʨʥʳʤʠ ï ʩʣʘʙʳʝ. 

 

 
ʈʠʩ. 10.1. ʉʪʨʫʢʪʫʨʘ ʧʨʦʩʪʝʡʰʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 

 

ʏʝʤ ʙʦʣʴʰʝ ʠʥʪʝʨʝʩʦʚ ʩʚʷʟʳʚʘʝʪ ʣʶʜʝʡ, ʯʝʤ ʯʘʱʝ ʦʥʠ ʦʙʱʘʶʪʩʷ 

ï ʪʝʤ ʩʠʣʴʥʝʝ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʘʢ ʩʪʨʫʢʪʫʨʫ ʦʪʥʦʰʝʥʠʡ 

ʤʝʞʜʫ ʘʢʪʦʨʘʤʠ, ʪʘʢ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʫʟʣʦʚ. 

ʉʦʮʠʘʣʴʥʫʶ ʩʝʪʴ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ çʙʦʣʴʰʫʶ 

ʩʠʩʪʝʤʫè, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ. ʂʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ ʦʥʘ ʩʧʦʩʦʙʥʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ ʠ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚʥʝʰʥʠʝ ʧʨʦʮʝʩʩʳ (ʨʠʩ. 10.2). ʉ ʜʨʫʛʦʡ ʞʝ ʩʪʦʨʦʥʳ, ʩʝʪʴ 

ʩʦʩʪʦʠʪ ʠʟ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʠʭ ʩʚʷʟʝʡ, ʩʚʦʡʩʪʚ ʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʛʦʚʦʨʷʪ ʦ ʩʠʩʪʝʤʥʦʤ 

ʧʦʜʭʦʜʝ. 

 
ʈʠʩ. 10.2. ʉʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʢʘʢ ʝʜʠʥʦʝ ʮʝʣʦʝ 
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10.2. ɺʠʨʪʫʘʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ 

ʇʦʜ ʚʠʨʪʫʘʣʴʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ 

ʩʪʨʫʢʪʫʨʘ ʀʥʪʝʨʥʝʪ-ʩʨʝʜʳ, ʫʟʣʳ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʶʪ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ 

ʦʪʜʝʣʴʥʳʝ ʣʶʜʠ, ʘ ʩʚʷʟʠ ʦʙʦʟʥʘʯʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

(ʧʦʣʠʪʠʯʝʩʢʠʝ, ʢʦʨʧʦʨʘʪʠʚʥʳʝ, ʩʣʫʞʝʙʥʳʝ, ʩʝʤʝʡʥʳʝ, ʜʨʫʞʝʩʢʠʝ, ʧʦ 

ʠʥʪʝʨʝʩʘʤ). ʌʦʨʤʘʣʴʥʦ ʜʘʥʥʳʝ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʧʦʨʪʘʣʦʚ, ʪʘʢʠʭ ʢʘʢ çʆʜʥʦʢʣʘʩʩʥʠʢʠè, 

çɺʢʦʥʪʘʢʪʝè ʠ ʜʨʫʛʠʭ. 

ʉʨʘʟʫ ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʥʦʚʦʛʦ ʫʯʘʩʪʥʠʢʘ ʩʦʟʜʘʝʪʩʷ ʧʨʦʬʠʣʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʚ ʢʦʪʦʨʦʤ ʠʟʥʘʯʘʣʴʥʦ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʠʟ 

ʟʘʧʦʣʥʝʥʥʳʭ ʘʥʢʝʪʥʳʭ ʜʘʥʥʳʭ: ʚʦʟʨʘʩʪ, ʧʦʣ, ʩʝʤʝʡʥʦʝ ʧʦʣʦʞʝʥʠʝ, 

ʠʥʪʝʨʝʩʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʧʨʦʯʝʝ. ʕʪʦʪ ʧʨʦʬʠʣʴ ʙʦʣʝʝ çʨʘʟʚʠʪʳʡè ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʘʥʘʣʦʛʘʤʠ ʚ ʙʣʦʛʘʭ ʠ ʬʦʨʫʤʘʭ, ʪʘʢ ʢʘʢ ʧʦʩʣʝʜʥʠʝ ʤʦʛʫʪ 

ʙʳʪʴ ʯʘʩʪʴʶ ʩʨʝʜʩʪʚ ʦʙʱʝʥʠʷ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. 

ʇʦʧʘʜʘʷ ʚ ʚʠʨʪʫʘʣʴʥʫʶ ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ, ʯʝʣʦʚʝʢ ʥʘʯʠʥʘʝʪ 

ʧʦʠʩʢʠ ʟʥʘʢʦʤʳʭ ʠʣʠ ʠʥʪʝʨʝʩʥʳʭ ʝʤʫ ʣʶʜʝʡ ʜʣʷ ʦʙʱʝʥʠʷ. ʆʜʥʘʢʦ 

ʥʝʨʝʜʢʦ ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʩʨʘʟʫ ʧʦʩʣʝ ʨʝʛʠʩʪʨʘʮʠʠ ʫʯʘʩʪʥʠʢ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʥʝ ʧʨʦʷʚʣʷʝʪ ʘʢʪʠʚʥʦʩʪʠ. ʅʘ ʩʘʤʦʤ ʜʝʣʝ ʪʘʢʦʝ ʯʘʩʪʦ 

ʙʳʚʘʝʪ ʠ ʚ ʦʙʳʯʥʦʡ ʞʠʟʥʠ, ʢʦʛʜʘ ʯʝʣʦʚʝʢ, ʦʢʘʟʳʚʘʷʩʴ ʚ ʥʦʚʦʤ 

ʢʦʣʣʝʢʪʠʚʝ, ʧʦʥʘʯʘʣʫ ʥʝʩʢʦʣʴʢʦ ʟʘʤʢʥʫʪ ʠ ʥʝ ʨʘʟʛʦʚʦʨʯʠʚ. ʉʧʫʩʪʷ 

ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʦʩʚʦʝʥʠʝ ʚ ʦʙʱʝʩʪʚʝ, ʠ ʵʪʠ ʢʦʤʧʣʝʢʩʳ ʧʨʦʧʘʜʘʶʪ. 

ɺʥʫʪʨʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʦʙʨʘʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʛʨʫʧʧʳ ʠ 

ʩʦʦʙʱʝʩʪʚʘ ʧʦ ʠʥʪʝʨʝʩʘʤ, ʥʘʧʨʠʤʝʨ, ʣʶʙʠʪʝʣʝʡ ʤʫʟʳʢʠ, ʘʚʪʦʤʦʙʠʣʝʡ, 

ʫʯʝʙʳ, ʨʘʙʦʪʳ. ʉʚʷʟʠ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʪʘʢʠʭ ʦʙʲʝʜʠʥʝʥʠʡ ʜʦʚʦʣʴʥʦ 

ʩʠʣʴʥʳʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʭ ʣʝʛʢʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ. ʈʘʩʩʤʦʪʨʠʤ ʨʠʩ. 

10.3, ʛʜʝ ʠʟʦʙʨʘʞʝʥ ʧʨʠʤʝʨ ʦʧʠʩʘʥʥʦʡ ʩʠʪʫʘʮʠʠ. ɺʥʫʪʨʠ ʛʨʫʧʧʳ ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ ʩʚʷʟʝʡ ʙʦʣʴʰʝ, ʠ ʦʥʠ ʩʠʣʴʥʝʝ, ʯʝʤ ʩ ʜʨʫʛʠʤʠ ʯʣʝʥʘʤʠ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. ɺ ʩʦʩʪʘʚʝ ʩʦʦʙʱʝʩʪʚ ʤʦʛʫʪ ʧʦʷʚʣʷʪʴʩʷ ʧʦʜʛʨʫʧʧʳ ʠ 

ʧʦʜʩʦʦʙʱʝʩʪʚʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʨʘʟʫʷ ʠʝʨʘʨʭʠʶ (ʥʘ ʨʠʩ. 10.3 ʪʘʢʦʝ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʚ ʛʨʫʧʧʝ 1). 
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ʈʠʩ. 10.3. ɻʨʫʧʧʳ ʚʥʫʪʨʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ 

 

ɺ ʧʨʦʮʝʩʩʝ çʩʝʪʝʚʦʡ ʞʠʟʥʠè ʫʯʘʩʪʥʠʢ ʧʦʧʦʣʥʷʝʪ ʩʚʦʡ ʧʨʦʬʠʣʴ 

ʥʦʚʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʜʘʥʥʳʝ ʦ ʝʛʦ ʜʨʫʟʴʷ, ʛʨʫʧʧʘʭ, 

ʚʩʪʨʝʯʘʭ, ʩʦʦʙʱʝʥʠʷʭ, ʢʦʤʤʝʥʪʘʨʠʷʭ. 

ʂʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʦʙʱʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʠʭ? 

ɹʣʦʛ - ʩʝʪʝʚʦʡ ʞʫʨʥʘʣ, ʦʩʥʦʚʥʳʤ ʩʦʜʝʨʞʠʤʳʤ ʢʦʪʦʨʦʛʦ 

ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʨʥʦ ʜʦʙʘʚʣʷʝʤʳʝ ʟʘʧʠʩʠ. ʆʪʣʠʯʠʷ ʙʣʦʛʘ ʦʪ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʜʥʝʚʥʠʢʘ ʦʙʫʩʣʦʚʣʠʚʘʶʪʩʷ ʩʨʝʜʦʡ: ʦʥʠ ʦʙʳʯʥʦ 

ʧʫʙʣʠʯʥʳ ʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʪʦʨʦʥʥʠʭ ʯʠʪʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʩʪʫʧʠʪʴ ʚ ʧʫʙʣʠʯʥʫʶ ʧʦʣʝʤʠʢʫ ʩ ʘʚʪʦʨʦʤ. 

ʏʘʪ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʤʝʥʘ ʪʝʢʩʪʦʚʳʤʠ 

ʩʦʦʙʱʝʥʠʷʤʠ ʤʝʞʜʫ ʥʝʩʢʦʣʴʢʠʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʚ ʨʝʞʠʤʝ online. 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʬʦʨʫʤʘ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʥʦʚʫʶ çʪʝʤʫè, ʜʦʩʪʫʧʥʫʶ 

ʜʣʷ ʜʨʫʛʠʭ. ɼʨʫʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʝʝ ʠ ʦʩʪʘʚʣʷʪʴ 

ʩʚʦʠ ʢʦʤʤʝʥʪʘʨʠʠ ʚ ʨʝʞʠʤʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʟʘʧʠʩʠ. 

ɺʠʢʠ-ʩʧʨʘʚʦʯʥʠʢʠ - ʚʝʙ-ʩʘʡʪʳ, ʩʦʜʝʨʞʠʤʦʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴʩʷ ʧʦʩʝʪʠʪʝʣʷʤʠ ʩʘʡʪʘ. 

Online ʠʛʨʳ ʧʦʣʫʯʠʣʠ ʪʘʢʞʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʚʠʜʦʚ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʣʶʜʝʡ ʚ ʩʝʪʠ. 

ɺʠʨʪʫʘʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʪʘʢʞʝ ʢʘʢ 

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʩʧʦʩʦʙʝʥ ʚʣʠʷʪʴ ʥʘ ʦʙʱʝʩʪʚʦ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʢʘʢʠʭ ʟʘʜʘʯ ʤʦʞʝʪ ʧʦʤʦʯʴ Social Mining? 
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10.3. ɿʘʜʘʯʠ Social Mining  

ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʣʠʜʝʨʦʚ 

ʤʥʝʥʠʡ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ PR-ʘʢʮʠʷʤʠ, 

ʧʦʠʩʢ ʤʝʩʪ ʫʪʝʯʝʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. 

ʂʘʢʠʝ ʟʘʜʘʯʠ ʘʥʘʣʠʟʘ ʚʳʜʝʣʷʶʪ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ? 

 

¶ ʇʦʠʩʢ ʦʙʲʝʢʪʦʚ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʦʙʱʘʶʱʠʭʩʷ ʩ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʜʨʫʛʠʭ ʬʠʨʤ. 

¶ ʇʦʠʩʢ ʦʙʲʝʢʪʦʚ, ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʶʱʠʭ ʚ 

ʧʝʨʝʧʠʩʢʝ ʚʥʫʪʨʠ ʬʠʨʤʳ. 

¶ ʇʦʠʩʢ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʩʚʷʟʝʡ. 

¶ ʇʦʠʩʢ ʥʘʠʙʦʣʝʝ "ʤʦʛʫʱʝʩʪʚʝʥʥʳʭ" ʦʙʲʝʢʪʦʚ. 

¶ ʇʦʠʩʢ ʦʙʲʝʢʪʦʚ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʡ 

ʚʭʦʜʷʱʠʡ ʪʨʘʬʠʢ ʩʦʦʙʱʝʥʠʡ ʠ ʪ.ʧ. 

 

ɸʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʧʨʠʤʝʥʷʶʪ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, 

ʢʘʢ ʤʘʨʢʝʪʠʥʛ, ʨʝʢʣʘʤʘ, ʙʝʟʦʧʘʩʥʦʩʪʴ, ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʧʩʠʭʦʣʦʛʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʷ ʩʝʪʝʡ. 

ʇʝʨʩʦʥʠʬʠʢʘʮʠʷ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʦʮʠʘʣʴʥʫʶ 

ʩʝʪʴ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ ʜʣʷ ʢʦʥʝʯʥʦʛʦ 

ʧʦʣʴʟʦʚʘʪʝʣʷ. ʇʨʠʤʝʨ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴ ʚ 

ʩʝʙ̫ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

 

1. ʩʙʦʨ ʠ ʦʙʦʛʘʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʴʟʦʚʘʪʝʣʷʭ ʩʦʮʠʘʣʴʥʦʡ 
ʩʝʪʠ; 

2. ʩʝʛʤʝʥʪʘʮʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ; 

3. ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʠ ʦʧʠʩʘʥʠʝ ʩʝʛʤʝʥʪʦʚ; 

4. ʩʝʛʤʝʥʪʘʮʠʷ ʛʦʩʪʝʚʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ ʙʘʟʝ ʧʦʩʪʨʦʝʥʥʦʡ 
ʤʦʜʝʣʠ; 

5. ʧʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʝʛʤʝʥʪʘʤ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 

ʇʝʨʩʦʥʠʬʠʮʠʨʦʚʘʥʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʩʝʪʠ, 

ʚʳʜʝʣʝʥʠʝ ʠʭ ʨʝʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ, ʢʘʩʪʦʤʠʟʘʮʠʷ ʢʦʥʪʝʥʪʘ ʠ 

ʩʝʨʚʠʩʦʚ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʠʚʣʝʯʝʥʠʷ ʠ ʫʜʝʨʞʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʇʦʠʩʢ ʘʥʦʤʘʣʠʡ, ʢʦʤʧʴʶʪʝʨʥʳʭ ʙʦʪʦʚ ʠ ʤʦʰʝʥʥʠʢʦʚ. ɺ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʴʟʦʚʘʪʝʣʠ ʩ ʧʦʜʦʟʨʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ, ʣʠʙʦ ʠʭ ʧʦʚʝʜʝʥʠʝ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 
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ʜʨʫʛʠʭ. ʇʨʠʤʝʨʦʤ ʵʪʦʛʦ ʤʦʞʝʪ ʙʳʪʴ ʤʘʩʩʦʚʘʷ ʨʘʩʩʳʣʢʘ ʩʧʘʤʘ ʩ ʮʝʣʴʶ 

ʧʨʦʚʝʜʝʥʠʷ ʚʠʨʫʩʥʦʛʦ ʤʘʨʢʝʪʠʥʛʘ. ʇʨʠʯʝʤ ʚ ʪʝʢʩʪʝ ʩʦʦʙʱʝʥʠʷ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʪʩʷ ʩʩʳʣʢʠ ʥʘ ʚʨʝʜʦʥʦʩʥʳʝ ʨʝʩʫʨʩʳ. ʊʘʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʚʨʝʤʷ ʥʘʭʦʜʠʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʢ ʥʠʤ ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ. ɺ 

ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪ ʘʣʛʦʨʠʪʤʳ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʦʣʠʪʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. 

Social Mining, Web Mining ʠ Data Mining ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ 

ʤʝʞʜʫ ʩʦʙʦʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚ ʀʥʪʝʨʥʝʪʝ. ɻʨʘʥʴ ʤʝʞʜʫ ʜʚʫʤʷ ʵʪʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ 

ʜʦʚʦʣʴʥʦ ʨʘʟʤʳʪʘ: ʪʨʫʜʥʦ ʩʢʘʟʘʪʴ, ʛʜʝ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʜʥʦ ʠ ʥʘʯʠʥʘʝʪʩʷ 

ʜʨʫʛʦʝ. ʊʘʢ, ʧʨʦʚʦʜʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʨʘʙʦʪʳ ʚʠʨʪʫʘʣʴʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʘʢ ʨʝʰʝʥʠʷ Social, ʪʘʢ ʠ Web 

Mining, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʣʝʞʘʪ ʘʣʛʦʨʠʪʤʳ Data Mining. 

ʈʘʟʫʤʝʝʪʩʷ, ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ. 

ʅʘ ʨʠʩ. 10.4 ʩʭʝʤʘʪʠʯʥʦ ʠʟʦʙʨʘʞʝʥʳ ʵʪʘʧʳ, ʢʦʪʦʨʳʝ ʚʢʣʶʯʘʶʪ ʚ 

ʩʝʙʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ. 

 
ʈʠʩ. 10.4. ʆʙʱʠʝ ʵʪʘʧʳ Social Mining 
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ʀʩʭʦʜʷ ʠʟ ʚʩʝʛʦ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ - ʤʦʱʥʳʡ ʠ ʚʘʞʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʜʘʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʝʸ ʨʘʙʦʪʳ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʫʩʧʝʰʥʳʝ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʢʦʤʧʘʥʠʠ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʣʦʷʣʴʥʦʩʪʠ ʧʦʩʝʪʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʧʦʜʜʝʨʞʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʉʣʦʞʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʚʥʫʪʨʠ 

ʩʝʪʠ, ʚʳʥʫʞʜʘʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʤʝʥʝʥʠʝ ʦʩʦʙʳʭ ʤʝʪʦʜʦʚ ʠ 

ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʘʥʘʣʠʟʘ, ʢʦʪʦʨʳʝ ʨʘʥʥʝʝ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʝ 

ʧʨʠʤʝʥʷʣʠʩʴ. 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʏʪʦ ʪʘʢʦʝ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ? 

2. ʏʪʦ ʪʘʢʦʝ Social Mining? 

3. ʂʘʢʦʝ ʩʨʝʜʩʪʚʦ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ? 

4. ʆʩʦʙʝʥʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʚʳʜʝʣʷʶʪ ʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʷʭ, ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʨʝʜʩʪʚʘ ʠʟ ʧʨʝʜʳʜʫʱʝʛʦ ʚʦʧʨʦʩʘ? 

5. ʀʟʦʙʨʘʟʠʪʝ ʩʪʨʫʢʪʫʨʫ ʧʨʦʩʪʝʡʰʝʡ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ? 

6. ʏʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʘʥʘʣʠʟʝ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ? 

7. ʀʟʦʙʨʘʟʠʪʝ ʩʦʮʠʘʣʴʥʫʶ ʩʝʪʴ ʢʘʢ çʝʜʠʥʦʝ ʮʝʣʦʝè. 

8. ʏʪʦ ʪʘʢʦʝ ʚʠʨʪʫʘʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʩʝʪʴ? 

9. ʀʟʦʙʨʘʟʠʪʝ ʛʨʫʧʧʳ ʚʥʫʪʨʠ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ. 

10. ʇʝʨʝʯʠʩʣʠʪʝ ʠ ʦʧʠʰʠʪʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚʠʨʪʫʘʣʴʥʳʭ 

ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. 

11. ʂʘʢʠʝ ʟʘʜʘʯʠ Social Mining ʚʳ ʟʥʘʝʪʝ? 

12. ʇʝʨʝʯʠʩʣʠʪʝ ʵʪʘʧʳ ʧʝʨʩʦʥʠʬʠʢʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʡ. 
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ɻʣʘʚʘ 11. ɺʚʝʜʝʥʠʝ ʚ Web Mining  

11.1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʧʨʠʥʮʠʧʳ 

Web Mining - ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʠ ʘʣʛʦʨʠʪʤʦʚ Data Mining ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʦʠʩʢʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʟʥʘʥʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

 

ʊʘʙʣʠʮʘ 11.1. ʆʩʥʦʚʥʳʝ ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ 

ʅʘʟʚʘʥʠʝ ʆʧʠʩʘʥʠʝ 

ʕʣʝʢʪʨʦʥʥʳʡ 

ʧʦʨʪʘʣ 

ʂʨʫʧʥʳʡ ʩʘʡʪ ʩ ʨʘʟʚʝʪʚʣʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, 

ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʡ ʧʦʩʝʪʠʪʝʣʷʤ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʣʫʛ. 

ɺʝʙ-ʩʝʨʚʝʨ 

ʉʝʨʚʝʨ, ʧʨʠʥʠʤʘʶʱʠʡ ʟʘʧʨʦʩʳ ʦʪ ʢʣʠʝʥʪʦʚ 

(ʯʘʩʪʦ ʚʝʙ-ʙʨʘʫʟʝʨʦʚ) ʠ ʚʳʜʘʶʱʠʡ ʠʤ ʦʪʚʝʪʳ 

ʦʙʳʯʥʦ ʚʤʝʩʪʝ ʩ HTML-ʩʪʨʘʥʠʮʝʡ, 

ʠʟʦʙʨʘʞʝʥʠʝʤ, ʬʘʡʣʦʤ, ʤʝʜʠʘ-ʧʦʪʦʢʦʤ ʠʣʠ 

ʜʨʫʛʠʤʠ ʜʘʥʥʳʤʠ. 

ɺʝʙ-ʣʦʛ 
ʉʧʝʮʠʘʣʴʥʳʡ ʬʘʡʣ, ʚ ʢʦʪʦʨʳʡ ʟʘʥʦʩʷʪʩʷ ʚʩʝ 

ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʩʝʨʚʝʨʝ. 

ɺʝʙ-ʢʦʥʪʝʥʪ 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʜʝʨʞʠʤʦʝ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮʳ: ʪʝʢʩʪ, ʛʨʘʬʠʢʘ, ʤʫʣʴʪʠʤʝʜʠʘ. 

ɺʝʙ-ʩʪʨʫʢʪʫʨʘ 
ʉʧʦʩʦʙ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʘʥʠʮ ʥʘ ʩʘʡʪʝ ʠ ʩʚʷʟʝʡ 

ʤʝʞʜʫ ʥʠʤʠ. 

ʇʨʦʪʦʢʦʣ 

ɿʜʝʩʴ ʧʦʜ ʵʪʠʤ ʪʝʨʤʠʥʦʤ ʙʫʜʝʪ ʧʦʥʠʤʘʪʴʩʷ 

ʩʝʪʝʚʦʡ ʧʨʦʪʦʢʦʣ - ʥʘʙʦʨ ʩʦʛʣʘʰʝʥʠʡ, ʢʦʪʦʨʳʡ 

ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʘ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʤʝʞʜʫ 

ʨʘʟʣʠʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ. 

IP-ʘʜʨʝʩ 
ʉʝʪʝʚʦʡ ʘʜʨʝʩ ʫʟʣʘ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, 

ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʧʨʦʪʦʢʦʣʫ IP (Internet Protocol). 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ 

ʇʨʠʩʚʦʝʥʠʝ ʧʦʩʝʪʠʪʝʣʷʤ ʩʘʡʪʘ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

ʠ (ʠʣʠ) ʩʨʘʚʥʝʥʠʝ ʝʛʦ ʩ ʧʝʨʝʯʥʝʤ ʫʞʝ 

ʧʨʠʩʚʦʝʥʥʳʭ. 

ɸʚʪʦʨʠʟʘʮʠʷ 

ʇʨʦʮʝʩʩ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʧʨʘʚ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʜʝʡʩʪʚʠʡ. 

ʂʣʠʝʥʪ 
ʂʦʤʧʴʶʪʝʨ ʠʣʠ ʧʨʦʛʨʘʤʤʘ, ʧʦʩʳʣʘʶʱʠʡ(ʘʷ) 

ʟʘʧʨʦʩʳ ʥʘ ʩʝʨʚʝʨ. 

ɻʠʧʝʨʩʩʳʣʢʘ 

ʏʘʩʪʴ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ (ʥʘʧʨʠʤʝʨ, ʪʝʢʩʪ ʠʣʠ 

ʨʠʩʫʥʦʢ), ʩʩʳʣʘʶʱʘʷʩʷ ʥʘ ʜʨʫʛʦʡ ʦʙʲʝʢʪ (ʬʘʡʣ, 

ʩʪʨʘʥʠʮʫ) ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 
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11.2. ʉʣʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʠʟ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ɺʩʝʤʠʨʥʘʷ ʩʝʪʴ ʩʝʡʯʘʩ ʩʦʜʝʨʞʠʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʥʬʦʨʤʘʮʠʠ, ʟʥʘʥʠʡ. ʇʦʣʴʟʦʚʘʪʝʣʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʤʦʛʫʪ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʜʦʢʫʤʝʥʪʳ, ʘʫʜʠʦ- ʠ ʚʠʜʝʦʬʘʡʣʳ. 

ʆʜʥʘʢʦ ʵʪʦ ʤʥʦʛʦʦʙʨʘʟʠʝ ʜʘʥʥʳʭ ʩʢʨʳʚʘʝʪ ʚ ʩʝʙʝ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʘʥʘʣʠʟʝ, ʥʦ ʠ ʧʨʠ ʧʦʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʀʥʪʝʨʥʝʪ. 

1. ʇʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʚʷʟʘʥʘ ʩ ʪʝʤ, ʯʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʚʩʝʛʜʘ ʩʨʘʟʫ ʤʦʞʝʪ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʝʤʫ 

ʵʣʝʢʪʨʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʃʠʰʴ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ ʩʩʳʣʦʢ ʩʨʝʜʠ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʧʦʠʩʢʦʚʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʪʨʝʙʫʝʤʳʤ 

ʜʦʢʫʤʝʥʪʘʤ. ʊʘʢʞʝ ʪʨʫʜʝʥ ʧʦʠʩʢ ʥʝʠʥʜʝʢʩʠʨʦʚʘʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʪʘʢʠʤʠ ʩʨʝʜʩʪʚʘʤʠ. 

2. ʇʨʦʙʣʝʤʘ ʦʙʥʘʨʫʞʝʥʠʷ ʥʦʚʳʭ ʟʥʘʥʠʡ. ɼʘʞʝ ʝʩʣʠ ʥʘʡʜʝʥʦ 
ʤʥʦʞʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠʟʚʣʝʯʝʥʠʝ 

ʧʦʣʝʟʥʳʭ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʪʨʫʜʦʝʤʢʦʡ ʠ ʥʝʧʨʦʩʪʦʡ 

ʟʘʜʘʯʝʡ. ʉʶʜʘ ʞʝ ʤʦʞʥʦ ʠ ʦʪʥʝʩʪʠ ʩʣʦʞʥʦʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʩʤʳʩʣʝʥʠʝʤ ʩʚʝʜʝʥʠʡ, ʧʦʥʷʪʠʝʤ ʪʝʭ ʠʜʝʡ, ʢʦʪʦʨʳʝ ʙʳʣʠ 

ʚʣʦʞʝʥʳ ʘʚʪʦʨʘʤʠ. 

3. ʇʨʦʙʣʝʤʘ ʠʟʫʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʚʷʟʘʥʘ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ 
ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʦʢʘʟʘʣʘʩʴ ʙʳ ʝʤʫ 

ʠʥʪʝʨʝʩʥʘ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʵʣʝʢʪʨʦʥʥʳʭ ʪʦʨʛʦʚʳʭ 

ʧʦʨʪʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ çʧʦʜʩʢʘʟʳʚʘʪʴè ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠ 

ʚʳʙʦʨʝ ʪʦʚʘʨʘ. 

ʆʙʦʟʥʘʯʠʚ ʩʣʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ ʚʝʙ-ʜʘʥʥʳʭ, ʚʝʨʥʝʤʩʷ ʢ Web 

Mining. ʈʘʩʩʤʦʪʨʠʤ ʝʛʦ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ. 

11.3. ʕʪʘʧʳ Web Mining  

ɺ Web Mining ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʚʭʦʜʥʦʡ ʵʪʘʧ (input stage) - ʧʦʣʫʯʝʥʠʝ çʩʳʨʳʭè ʜʘʥʥʳʭ ʠʟ 

ʠʩʪʦʯʥʠʢʦʚ (ʣʦʛʠ ʩʝʨʚʝʨʦʚ, ʪʝʢʩʪʳ ʵʣʝʢʪʨʦʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ); 

2. ʵʪʘʧ ʧʨʝʜʦʙʨʘʙʦʪʢʠ (preprocessing stage) - ʜʘʥʥʳʝ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʝ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʫʩʧʝʰʥʦʛʦ 

ʧʦʩʪʨʦʝʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʤʦʜʝʣʠ; 

3. ʵʪʘʧ ʤʦʜʝʣʠʨʦʚʘʥʠʷ (pattern discovery stage); 



101 

 

4. ʵʪʘʧ ʘʥʘʣʠʟʘ ʤʦʜʝʣʠ (pattern analysis stage) ï ʠʥʪʝʨʧʨʝʪʘʮʠʷ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʕʪʦ ʦʙʱʠʝ ʰʘʛʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʡʪʠ ʜʣʷ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʂʦʥʢʨʝʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʟʘʚʠʩʷʪ 

ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʦʤ ʚʳʜʝʣʷʶʪ ʨʘʟʣʠʯʥʳʝ ʢʘʪʝʛʦʨʠʠ 

Web Mining. 

11.4. ʂʘʪʝʛʦʨʠʠ Web Mining  

1. ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʨʝʩʫʨʩʦʚ (Web Usage Mining). 

2. ʀʟʚʣʝʯʝʥʠʝ ʚʝʙ-ʩʪʨʫʢʪʫʨ (Web Structure Mining). 

3. ʀʟʚʣʝʯʝʥʠʝ ʚʝʙ-ʢʦʥʪʝʥʪʘ (Web Content Mining). 

ʈʘʩʩʤʦʪʨʠʤ ʠʭ ʧʦʜʨʦʙʥʝʝ. 

ɸʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʨʝʩʫʨʩʦʚ 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʦʩʥʦʚʘʥʦ ʥʘ ʠʟʚʣʝʯʝʥʠʠ ʜʘʥʥʳʭ ʠʟ ʣʦʛʦʚ ʚʝʙ-

ʩʝʨʚʝʨʦʚ. ʎʝʣʴʶ ʘʥʘʣʠʟʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʨʝʜʧʦʯʪʝʥʠʡ 

ʧʦʩʝʪʠʪʝʣʝʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʝʩʫʨʩʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ɿʜʝʩʴ ʢʨʘʡʥʝ ʚʘʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʪʱʘʪʝʣʴʥʫʶ ʧʨʝʜʦʙʨʘʙʦʪʢʫ ʜʘʥʥʳʭ: 

ʫʜʘʣʠʪʴ ʣʠʰʥʠʝ ʟʘʧʠʩʠ ʣʦʛʘ, ʢʦʪʦʨʳʝ ʥʝ ʠʥʪʝʨʝʩʥʳ ʜʣʷ ʘʥʘʣʠʟʘ. 

ʂʘʞʜʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʝʪʠ ʠʤʝʝʪ ʩʚʦʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʚʢʫʩʳ, 

ʚʟʛʣʷʜʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʪʦʨʳʭ ʦʥ ʧʦʩʝʱʘʝʪ ʪʝ ʠʣʠ ʠʥʳʝ ʨʝʩʫʨʩʳ. 

ɺʳʷʚʠʚ, ʢʘʢʠʝ ʩʪʨʘʥʠʮʳ ʠ ʚ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʪʢʨʳʚʘʣ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʷʭ. ɸʥʘʣʠʟ ʦʙʱʠʭ 

ʪʝʥʜʝʥʮʠʠ ʩʨʝʜʠ ʚʩʝʭ ʧʦʩʝʪʠʪʝʣʝʡ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʦ 

ʨʘʙʦʪʘʝʪ ʵʣʝʢʪʨʦʥʥʳʡ ʧʦʨʪʘʣ, ʢʘʢʠʝ ʝʛʦ ʩʪʨʘʥʠʮʳ ʧʦʩʝʱʘʶʪʩʷ ʙʦʣʴʰʝ 

ʚʩʝʛʦ, ʢʘʢʠʝ ʤʝʥʴʰʝ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʩʘʡʪ: ʥʘʡʪʠ 

ʨʘʥʝʝ ʥʝ ʟʘʤʝʯʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ, ʜʠʟʘʡʥʝ ʠ ʤʥʦʛʦ 

ʜʨʫʛʦʝ. 

ʀʟʚʣʝʯʝʥʠʝ ʚʝʙ-ʩʪʨʫʢʪʫʨ 

ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʚʝʙ-

ʩʪʨʘʥʠʮʘʤʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʩʚʷʟʷʭ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʩʪʨʦʝʥʥʳʝ ʤʦʜʝʣʠ 

ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʢʘʪʝʛʦʨʠʟʘʮʠʠ ʚʝʙ-ʨʝʩʫʨʩʦʚ, ʧʦʠʩʢʘ 

ʩʭʦʞʠʭ ʠ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʘʚʪʦʨʩʢʠʭ ʩʘʡʪʦʚ. 
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ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʘ 

ʤʦʜʝʣʠʨʫʝʪʩʷ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ. ɺ ʩʘʤʦʤ ʧʨʦʩʪʦʤ 

ʩʣʫʯʘʝ ʛʠʧʝʨʩʩʳʣʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʛʨʘʬʘ: 

( )LDG ,= , 

ʛʜʝ D - ʵʪʦ ʥʘʙʦʨ ʩʪʨʘʥʠʮ, ʫʟʣʦʚ ʠʣʠ ʜʦʢʫʤʝʥʪʦʚ; L - ʥʘʙʦʨ ʩʩʳʣʦʢ. 

ʀʟʚʣʝʯʝʥʠʝ ʚʝʙ-ʩʪʨʫʢʪʫʨ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʢʘʢ 

ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ ʚʝʙ-ʢʦʥʪʝʥʪʘ. 

ʀʟʚʣʝʯʝʥʠʝ ʚʝʙ-ʢʦʥʪʝʥʪʘ 

ʇʦʠʩʢ ʟʥʘʥʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʷʚʣʷʝʪʩʷ ʥʝʧʨʦʩʪʦʡ ʠ ʪʨʫʜʦʝʤʢʦʡ 

ʟʘʜʘʯʝʡ. ʀʤʝʥʥʦ ʵʪʦ ʥʘʧʨʘʚʣʝʥʠʝ Web Mining ʨʝʰʘʝʪ ʝʸ. ʆʥʦ ʦʩʥʦʚʘʥʦ 

ʥʘ ʩʦʯʝʪʘʥʠʠ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʠʩʢʘ, ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ Data Mining. 

ɸʥʘʣʠʟʠʨʫʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʜʦʢʫʤʝʥʪʦʚ: ʥʘʭʦʜʷʪʩʷ ʩʭʦʞʠʝ ʧʦ 

ʩʤʳʩʣʫ ʩʣʦʚʘ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ. ɿʘʪʝʤ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʢʣʘʩʪʝʨʠʟʘʮʠʠ 

ʠʣʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʊʘʢ ʜʦʢʫʤʝʥʪʳ ʛʨʫʧʧʠʨʫʶʪʩʷ ʧʦ ʩʤʳʩʣʦʚʦʡ 

ʙʣʠʟʦʩʪʠ. 

ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʦʠʩʢʘ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʆʙʱʘʷ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʘʪʝʛʦʨʠʷʤʠ Web Mining ʠ ʟʘʜʘʯʘʤʠ 

Data Mining ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.11.1. 

 
ʈʠʩ. 11.1 
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ɺ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʝ Web Mining ʨʝʰʘʝʪ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

¶ ʦʧʠʩʘʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ ʩʘʡʪʘ (ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ); 

¶ ʦʧʠʩʘʥʠʝ ʧʦʩʝʪʠʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʩʦʚʝʨʰʘʶʪ ʧʦʢʫʧʢʠ ʚ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʝ (ʢʣʘʩʪʝʨʠʟʘʮʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ); 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʪʠʧʠʯʥʳʭ ʩʝʩʩʠʡ ʠ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʧʫʪʝʡ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʘʡʪʘ (ʧʦʠʩʢ ʧʦʧʫʣʷʨʥʳʭ ʥʘʙʦʨʦʚ, 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ); 

¶ ʦʧʨʝʜʝʣʝʥʠʝ ʛʨʫʧʧ ʠʣʠ ʩʝʛʤʝʥʪʦʚ ʧʦʩʝʪʠʪʝʣʝʡ 

(ʢʣʘʩʪʝʨʠʟʘʮʠʷ); 

¶ ʥʘʭʦʞʜʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʠ ʧʦʣʴʟʦʚʘʥʠʠ ʫʩʣʫʛʘʤʠ ʩʘʡʪʘ 

(ʧʦʠʩʢ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ). 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʏʪʦ ʪʘʢʦʝ Web Mining? 

2. ʇʝʨʝʯʠʩʣʠʪʝ ʠ ʦʭʘʨʘʢʪʝʨʠʟʫʡʪʝ ʦʩʥʦʚʥʳʝ ʪʝʨʤʠʥʳ ʠ ʧʦʥʷʪʠʷ 
Web Mining. 

3. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʩʣʦʞʥʦʩʪʴ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ? 

4. ʇʝʨʝʯʠʩʣʠʪʝ ʠ ʦʧʠʰʠʪʝ ʵʪʘʧʳ Web Mining. 

5. ʇʝʨʝʯʠʩʣʠʪʝ ʠ ʢʨʘʪʢʦ ʦʧʠʰʠʪʝ ʢʘʪʝʛʦʨʠʠ Web Mining. 

6. ʂʘʢʠʝ ʟʘʜʘʯʠ ʚ ʙʠʟʥʝʩ-ʘʥʘʣʠʪʠʢʝ ʨʝʰʘʝʪ Web Mining? 
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ɻʣʘʚʘ 12. ʆʙʦʙʱʸʥʥʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ 

 

 

ʄʝʪʦʜʳ ʧʦʠʩʢʘ ʦʙʦʙʱʝʥʥʳʭ ʧʨʘʚʠʣ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʨʫʧʧʠʨʦʚʢʝ ʵʣʝʤʝʥʪʦʚ (ʪʘʢʩʦʥʦʤʠʶ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʘʣʛʦʨʠʪʤʘʤʠ ʧʦʠʩʢʘ 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ. ʇʨʠʤʝʨʦʤ ʦʙʦʙʱʝʥʥʦʛʦ ʘʩʩʦʮʠʘʪʠʚʥʦʛʦ 

ʧʨʘʚʠʣʘ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʚʳʩʢʘʟʳʚʘʥʠʝ: çɽʩʣʠ ʯʝʣʦʚʝʢ ʢʫʧʠʣ ʈʷʞʝʥʢʫ, 

ʪʦ ʦʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʢʫʧʠʪ ʪʦʚʘʨ ʠʟ ʛʨʫʧʧʳ ʍʣʝʙʦʙʫʣʦʯʥʳʝ ʠʟʜʝʣʠʷè. 

12.1. ɺʚʝʜʝʥʠʝ 

ʀʝʨʘʨʭʠʝʡ (ʪʘʢʩʦʥʦʤʠʝʡ) ʵʣʝʤʝʥʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʣʝʩ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʘʮʠʢʣʠʯʝʩʢʠʭ ʜʝʨʝʚʴʝʚ, ʣʠʩʪʴʷʤʠ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʳ ʪʨʘʥʟʘʢʮʠʡ, ʘ ʚʥʫʪʨʝʥʥʠʤʠ ʫʟʣʘʤʠ ʛʨʫʧʧʳ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʠʤʝʨ ʠʝʨʘʨʭʠʠ ʪʦʚʘʨʦʚ ʠ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ. 

12.1. ʀʤʝʷ ʪʘʢʫʶ ʠʝʨʘʨʭʠʶ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʝ ʧʨʘʚʠʣʘ: 

çɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʢʫʧʠʣ ʉʦʢ, ʪʦ ʦʥ, ʩʢʦʨʝʝ ʚʩʝʛʦ, ʟʘʭʦʯʝʪ ʢʫʧʠʪʴ 

ʂʝʬʠʨè; çɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʢʫʧʠʣ ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʦ ʦʥ, ʩʢʦʨʝʝ 

ʚʩʝʛʦ, ʟʘʭʦʯʝʪ ʢʫʧʠʪʴ ʄʠʥʝʨʘʣʴʥʫʶ ʚʦʜʫè. ʊʦ ʝʩʪʴ, ʚ ʧʦʣʫʯʘʝʤʳʭ 

ʧʨʘʚʠʣʘʭ, ʢʘʢ ʚ ʫʩʣʦʚʠʠ, ʪʘʢ ʠ ʚ ʩʣʝʜʩʪʚʠʠ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ 

ʵʣʝʤʝʥʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʥʘ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʪʘʢʩʦʥʦʤʠʠ. 

 
ʈʠʩ.12.1. ʇʨʠʤʝʨ ʠʝʨʘʨʭʠʠ ʪʦʚʘʨʦʚ ʠ ʪʦʚʘʨʥʳʭ ʛʨʫʧʧ 
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ɺʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʟʘʢʮʠʡ 

ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ ʤʦʞʝʪ ʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

 

¶ ɹʫʜʫʪ ʚʳʷʚʣʝʥʳ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ ʥʝ ʪʦʣʴʢʦ ʤʝʞʜʫ 

ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʥʦ ʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʫʨʦʚʥʷʤʠ 

ʠʝʨʘʨʭʠʠ. 

¶ ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʦʪʜʝʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʦʯʝʥʴ 

ʤʘʣʝʥʴʢʫʶ ʧʦʜʜʝʨʞʢʫ, ʦʜʥʘʢʦ, ʟʥʘʯʝʥʠʝ ʧʦʜʜʝʨʞʢʠ ʚʩʝʡ ʛʨʫʧʧʳ, 

ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʵʪʦʪ ʵʣʝʤʝʥʪ, ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʴʰʝ ʧʦʨʦʛʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʨʘʥʝʝ ʥʝ 

ʚʳʷʚʣʝʥʥʦʝ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʥʪʝʨʝʩʥʦʝ ʧʨʘʚʠʣʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʥʘ 

ʵʣʝʤʝʥʪʘʭ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ, ʥʦ ʝʛʦ 

ʵʣʝʤʝʥʪʘʤʠ ʙʫʜʫʪ ʣʠʙʦ ʵʣʝʤʝʥʪʳ ʪʨʘʥʟʘʢʮʠʠ, ʣʠʙʦ ʧʨʝʜʢʠ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ. 

¶ ɺʚʝʜʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʛʨʫʧʧʠʨʦʚʢʝ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʪʩʝʯʝʥʠʷ çʥʝʠʥʪʝʨʝʩʥʳʭè ʧʨʘʚʠʣ. 

12.2. ʆʧʠʩʘʥʠʝ ʟʘʜʘʯʠ 

ʇʫʩʪʴ I = { i1, i2, ... im}  - ɻ ʪʦ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. ʇʫʩʪʴ I - ɻ ʪʦ ʣʝʩ 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʜʝʨʝʚʴʝʚ. ɼʫʛʠ ʚ I - ʵʪʦ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ. 

ʇʫʩʪʴ ʵʣʝʤʝʥʪʳ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ I, ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʝʢʦʡ ʠʝʨʘʨʭʠʠ. 

ɽʩʣʠ ʝʩʪʴ ʜʫʛʘ ʦʪ a ʢ b, ʪʦ ʛʦʚʦʨʷʪ, ʯʪʦ a - ʧʨʝʜʦʢ b, ʠ b - ʧʦʪʦʤʦʢ a (a - 

ʵʪʦ ʦʙʦʙʱʝʥʠʝ b). 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʨʘʥʟʘʢʮʠʡ D, ʛʜʝ ʢʘʞʜʘʷ ʪʨʘʥʟʘʢʮʠʷ 

T - ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ (ʩʦʙʳʪʠʡ), ʧʨʦʠʟʦʰʝʜʰʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ. 

ʀʤʝʝʪ ʤʝʩʪʦ ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ: T Ṗ I. 
ʈʘʩʰʠʨʝʥʥʦʡ ʪʨʘʥʟʘʢʮʠʝʡ ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʟʘʢʮʠʷ, ʨʘʩʰʠʨʝʥʥʘʷ 

ʧʨʝʜʢʘʤʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʫ ʪʨʘʥʟʘʢʮʠʶ. 

ʆʙʦʙʱʝʥʥʳʤ ʘʩʩʦʮʠʘʪʠʚʥʳʤ ʧʨʘʚʠʣʦʤ ʥʘʟʳʚʘʝʪʩʷ ʠʤʧʣʠʢʘʮʠʷ 

YXÝ , ʛʜʝ IXË , IYË ʠ 0=ÆYX , ʠ ʛʜʝ ʥʠ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʥʘʙʦʨ Y, ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʜʢʦʤ ʥʠ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ, 

ʚʭʦʜʷʱʝʛʦ ʚ X. ʇʨʘʚʠʣʦYXÝ ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʫ s (support), ʝʩʣʠ s% 

ʨʘʩʰʠʨʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʩʦʜʝʨʞʘʪYXÇ , ( ) ( )YXYX Ý=Ç suppsupp

. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʘʚʠʣʘ ʧʦʢʘʟʳʚʘʝʪ, ʢʘʢʦʚʘ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʠʟ X 

ʩʣʝʜʫʝʪ Y. ʇʨʘʚʠʣʦ YXÝ  ʩʧʨʘʚʝʜʣʠʚʦ ʩ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ (confidence) 

c, ʝʩʣʠ c% ʨʘʩʰʠʨʝʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʩʦʜʝʨʞʘʱʠʭ X, ʪʘʢʞʝ ʩʦʜʝʨʞʘʪ Y, 

( ) ( ) ()XYXYX suppsuppconf Ç=Ý . 
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ʄʳ ʥʘʟʳʚʘʝʤ ʧʨʘʚʠʣʦYXÝ ʦʙʦʙʱʝʥʥʳʤ, ʧʦʪʦʤʫ ʯʪʦ 

ʵʣʝʤʝʥʪʳ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ, ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ ʣʶʙʦʤ ʫʨʦʚʥʝ 

ʪʘʢʩʦʥʦʤʠʠ. ʊʘʢʞʝ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ x ʧʨʝʜʢʦʤ x ʠ x ʧʦʪʦʤʢʦʤ x. 

ʇʫʩʪʴ D  - ɻ ʪʦ ʤʥʦʞʝʩʪʚʦ ʪʨʘʥʟʘʢʮʠʡ, ʘ I - ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʦʙʱʝʥʥʳʤʠ ʘʩʩʦʮʠʘʪʠʚʥʳʤʠ 

ʧʨʘʚʠʣʘʤʠ ʚʠʜʘYXÝ , ʧʨʠʯʝʤ: 

 

( ) minsuppsupp ²ÝYX  ʠ ( ) minconfconf ²ÝYX . 

 

ʊʘʢʘʷ ʬʦʨʤʫʣʠʨʦʚʢʘ ʠʤʝʝʪ ʦʜʥʫ ʧʨʦʙʣʝʤʫ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ 

ʪʘʢʦʡ ʬʦʨʤʫʣʠʨʦʚʢʝ, ʙʫʜʫʪ ʥʘʡʜʝʥʳ çʠʟʣʠʰʥʠʝè ʦʙʦʙʱʝʥʥʳʝ 

ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʨʘʩʩʤʦʪʨʠʤ ʪʘʢʦʡ 

ʧʘʨʘʤʝʪʨ ʧʨʘʚʠʣʘ ʢʘʢ ʫʨʦʚʝʥʴ ʠʥʪʝʨʝʩʘ.  

ʇʫʩʪʴ ()XPr - ʵʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʩʝ ʵʣʝʤʝʥʪʳ ʠʟ X 

ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʦʜʥʦʡ ʨʘʩʰʠʨʝʥʥʦʡ ʪʨʘʥʟʘʢʮʠʠ. ʊʦʛʜʘ 

( ) ( )YXYX Ç=Ç Prsupp  ʠ ( ) ( )XYYX |Prconf =Ý . ɽʩʣʠ ʧʦʜʜʝʨʞʢʘ 

{ x,y} ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʪʦ ʠ ʧʦʜʜʝʨʞʢʘ {x,y}, 

ʠ ʧʦʜʜʝʨʞʢʘ {x,y}, ʠ ʧʦʜʜʝʨʞʢʘ {x,y} ʙʫʜʝʪ ʙʦʣʴʰʝ ʧʦʨʦʛʘ 

ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. ʆʜʥʘʢʦ ʝʩʣʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʘʚʠʣʘ YXÝ  

ʙʦʣʴʰʝ ʤʠʥʠʤʘʣʴʥʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʪʦʣʴʢʦ ʧʨʘʚʠʣʦ YXÝ

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʙʫʜʝʪ ʠʤʝʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʙʦʣʴʰʝ ʯʝʤ ʤʠʥʠʤʘʣʴʥʘʷ. 

ʇʦʜʜʝʨʞʢʘ ʵʣʝʤʝʥʪʘ, ʚʟʷʪʦʛʦ ʠʟ ʚʥʫʪʨʝʥʥʝʛʦ ʫʨʦʚʥʷ ʠʝʨʘʨʭʠʠ ʥʝ ʨʘʚʥʘ 

ʩʫʤʤʝ ʧʦʜʜʝʨʞʝʢ ʵʣʝʤʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤʠ 

ʧʦʪʦʤʢʘʤʠ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ. 

12.3. ʆʧʨʝʜʝʣʝʥʠʝ çʠʥʪʝʨʝʩʥʳʭè ʧʨʘʚʠʣ 

ʄʥʦʛʠʝ ʦʙʦʙʱʝʥʥʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʙʳʪʴ ʥʘʡʜʝʥʳ, ʷʚʣʷʶʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝ ʠʥʪʝʨʝʩʥʳʤʠ (ʧʨʠʤʝʨʥʦ 20% 

- 70%). ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʢʘʢʠʝ ʧʨʘʚʠʣʘ ʷʚʣʷʶʪʩʷ çʠʥʪʝʨʝʩʥʳʤʠè, 

ʘ ʢʘʢʠʝ ʥʝʪ, ʦʧʨʝʜʝʣʠʤ ʪʘʢʦʡ ʧʘʨʘʤʝʪʨ, ʢʘʢ ʫʨʦʚʝʥʴ ʠʥʪʝʨʝʩʘ. 

ʇʫʩʪʴ Z - ʵʪʦ ʧʨʝʜʦʢ Z, ʛʜʝ Z ʠ Z - ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ, 

ʚʭʦʜʷʱʠʭ ʚ ʠʝʨʘʨʭʠʶ (Z, Z Ṗ I). Z ʷʚʣʷʝʪʩʷ ʧʨʝʜʢʦʤ Z, ʪʦʣʴʢʦ ʚ ʪʦʤ 

ʩʣʫʯʘʝ, ʝʩʣʠ Z ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʟ Z ʧʫʪʝʤ ʧʦʜʤʝʥʳ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʭ ʧʨʝʜʢʘʤʠ. ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʝʨʘʨʭʠʶ ʥʘ 

ʨʠʩ. 12.1, ʪʦ ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ ʙʳʪʴ ʵʪʠ ʜʚʘ ʤʥʦʞʝʩʪʚʘ: Z = {ʉʦʢ, ʂʝʬʠʨ, 

ɹʫʤʘʛʘ}, Z = {ʅʘʧʠʪʢʠ, ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ, ɹʫʤʘʛʘ}. ɹʫʜʝʤ ʥʘʟʳʚʘʪʴ 

ʧʨʘʚʠʣʘ X ᵼ Y, X ᵼ Y, X ᵼ Y ʧʨʝʜʢʘʤʠ ʧʨʘʚʠʣʘ X <ᵼ Y. 
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ʇʨʘʚʠʣʦ X ᵼ Y ʷʚʣʷʝʪʩʷ ʙʣʠʞʘʡʰʠʤ ʧʨʝʜʢʦʤ ʧʨʘʚʠʣʘ X ᵼ Y, 

ʝʩʣʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʦʛʦ ʧʨʘʚʠʣʘ X' ᵼ Y', ʯʪʦ X'ᵼY' - ʵʪʦ ʧʨʝʜʦʢ X ᵼ 
Y ʠ X ᵼ Y - ʵʪʦ ʧʨʝʜʦʢ X' ᵼ Y'. 

ʇʦʜʦʙʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʞʥʦ ʜʘʪʴ ʠ ʜʣʷ ʧʨʘʚʠʣ: X ᵼ Y, X ᵼ Y. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʦ X ᵼ Y. ʇʫʩʪʴ Z = X ᷾  Y. ɿʘʤʝʪʠʤ, ʯʪʦ supp(X 

ᵼ Y) = supp(Z). ʅʘʟʦʚʝʤ ()[ ]Zz PrE = ʦʞʠʜʘʝʤʳʤ ʟʥʘʯʝʥʠʝʤ Pr(Z) 

ʦʪʥʦʩʠʪʝʣʴʥʦ Z. ʇʫʩʪʴ Z = { z1, ..., zn}, Z = { z1, ..., zj, zj+1, ..., zn}, 1 <= j <= 

n. ʊʦʛʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ: 

()
()
()

()
() ()Z
z

z

z
Z

j

j
Z Pr

zPr

Pr

Pr

Pr
PrE

1

1 ***== 2  

ɸʥʘʣʦʛʠʯʥʦ ( )[ ]XYYX |PrE Ý  ʦʧʨʝʜʝʣʠʤ ʢʘʢ ʦʞʠʜʘʝʤʦʝ ʟʥʘʯʝʥʠʝ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʘʚʠʣʘ X ᵼ Y ʦʪʥʦʩʠʪʝʣʴʥʦ X ᵼ Y. ʇʫʩʪʴ Y = { y1, ..., yn}, 

Y = { y1, ..., yj, yj+1..., yn}, 1 <= j <= n. ʊʦʛʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ 

( )[ ]
()
()

()
( )XY

y

y

y

y
XY

j

j
|Pr

Pr

Pr

Pr

Pr
|PrE

1

1
YX *

ö
÷
õæ

ç
å

**=Ý 2  

ʇʨʘʚʠʣʦ X ᵼ Y ʥʘʟʳʚʘʝʪʩʷ R-ʠʥʪʝʨʝʩʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʘʚʠʣʘ-

ʧʨʝʜʢʘ, ʝʩʣʠ ʧʦʜʜʝʨʞʢʘ ʧʨʘʚʠʣʘ X ᵼ Y ʚ R ʨʘʟ ʙʦʣʴʰʝ ʦʞʠʜʘʝʤʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʘʚʠʣʘ X ᵼ Y ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʘʚʠʣʘ-ʧʨʝʜʢʘ ʠʣʠ ʝʩʣʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʘʚʠʣʘ X ᵼ Y ʚ R ʨʘʟ ʙʦʣʴʰʝ ʦʞʠʜʘʝʤʦʡ ʜʦʩʪʦʚʝʨʥʦʩʪʠ 

ʧʨʘʚʠʣʘ X ᵼY ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʘʚʠʣʘ-ʧʨʝʜʢʘ. 

ʇʨʘʚʠʣʦ ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ, ʝʩʣʠ ʫ ʥʝʛʦ ʥʝʪ ʧʨʝʜʢʦʚ ʠʣʠ 

ʦʥʦ ʷʚʣʷʝʪʩʷ R-ʠʥʪʝʨʝʩʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʩʚʦʠʭ ʙʣʠʞʘʡʰʠʭ 

ʧʨʝʜʢʦʚ. 

ʇʨʘʚʠʣʦ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʠʯʥʦ ʠʥʪʝʨʝʩʥʳʤ, ʝʩʣʠ ʫ ʥʝʛʦ ʥʝʪ 

ʧʨʝʜʢʦʚ ʠʣʠ ʦʥʦ ʷʚʣʷʝʪʩʷ R-ʠʥʪʝʨʝʩʥʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʶʙʦʛʦ ʩʚʦʝʛʦ 

ʙʣʠʞʘʡʰʝʛʦ ʧʨʝʜʢʘ. 

ʇʫʩʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʳ ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ 

ʧʨʘʚʠʣʘ (ʪʘʙʣ. 1). ʇʦʜʜʝʨʞʢʘ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ, ʧʨʠʚʝʜʝʥʘ ʚ 

ʪʘʙʣʠʮʝ 2. ʀʝʨʘʨʭʠʷ ʵʣʝʤʝʥʪʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 12.1. ʋʨʦʚʝʥʴ 

ʠʥʪʝʨʝʩʘ R = 1.3. 

 

ʊʘʙʣʠʮʘ 1. ʆʙʦʙʱʝʥʥʳʝ ʘʩʩʦʮʠʘʪʠʚʥʳʝ ʧʨʘʚʠʣʘ 

ˉ ʧʨʘʚʠʣʘ ʊʝʢʩʪ ʧʨʘʚʠʣʘ ʇʦʜʜʝʨʞʢʘ, % 

1 ʉʦʢ ᵼ ̇ ̘̜̏̌̏̎̆ ̜̐̑̏̅̔̋̓ 10 

2 ɹʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ ᵼ ̠ ̆̉̑̕ 15 

3 ʉʦʢ ᵼ ̠ ̆̉̑̕ 9 
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ʊʘʙʣʠʮʘ 2. ʇʦʜʜʝʨʞʢʘ ʵʣʝʤʝʥʪʦʚ 

ʕʣʝʤʝʥʪ ʇʦʜʜʝʨʞʢʘ, % 

ʅʘʧʠʪʢʠ 7 

ɹʝʟʘʣʢʦʛʦʣʴʥʳʝ ʥʘʧʠʪʢʠ 5 

ʉʦʢ 3 

ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳ 6 

ʂʝʬʠʨ 4 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʘʚʠʣʦ ʥʦʤʝʨ 3. ʆʧʨʝʜʝʣʠʤ ʷʚʣʷʝʪʩʷ ʣʠ ʵʪʦ 

ʧʨʘʚʠʣʦ ʠʥʪʝʨʝʩʥʳʤ/ʯʘʩʪʠʯʥʦ ʠʥʪʝʨʝʩʥʳʤ ʠʣʠ ʥʝʪ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʥʝʨʘʚʝʥʩʪʚʦ: 

 

( ) ( )[ ]Rʂʝʬʠʨʉʦʢʂʝʬʠʨʉʦʢ ʂʝʬʠʨʉʦʢ *Ý>Ý Ý PrEPr  

 

ʇʨʘʚʠʣʦ 2 ʷʚʣʷʝʪʩʷ ʙʣʠʞʥʠʤ ʧʨʝʜʢʦʤ ʧʨʘʚʠʣʘ 3, ʧʦʩʯʠʪʘʝʤ 

ʦʞʠʜʘʝʤʫʶ ʧʦʜʜʝʨʞʢʫ. 

 
( )

( )
( ) 915

5

3
.Pr

.Pr

Pr
. =*=Ý*=Ý ʂʝʬʠʨʥʘʧʠʪʢʠɹ

ʥʘʧʠʪʢʠɹ

ʉʦʢ
E ʂʝʬʠʨʥʘʧʠʪʢʠɹ  

 

ʅʝʨʘʚʝʥʩʪʚʦ 

 

( ) ( )Rʂʝʬʠʨʉʦʢʂʝʬʠʨʉʦʢ ʂʝʬʠʨʥʘʧʠʪʢʠɹ *Ý>Ý Ý.EPr  

 

ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʠʣʦ 3 ʥʝ ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤ. 

ʇʨʘʚʠʣʦ 1 ʪʦʞʝ ʷʚʣʷʝʪʩʷ ʙʣʠʞʥʠʤ ʧʨʝʜʢʦʤ ʧʨʘʚʠʣʘ 3, ʧʦʩʯʠʪʘʝʤ 

ʦʞʠʜʘʝʤʫʶ ʧʦʜʜʝʨʞʢʫ. 

 

( )
( )

( )
3

2
610

6

4
..Pr

Pr

Pr
.. =*=Ý*=Ý ʧʨʦʜʄʦʣʂʝʬʠʨ

ʂʝʬʠʨ

ʉʦʢ
E ʧʨʦʜʄʦʣʉʦʢ  

 

ʅʝʨʘʚʝʥʩʪʚʦ 

 

( ) ( )Rʂʝʬʠʨʉʦʢʂʝʬʠʨʉʦʢ ʧʨʦʜʄʦʣʉʦʢ *Ý>Ý Ý ..EPr  

 

ʚʳʧʦʣʥʷʝʪʩʷ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʘʚʠʣʦ 3 ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʠʯʥʦ 

ʠʥʪʝʨʝʩʥʳʤ. 



109 

 

ʊʝʧʝʨʴ ʩ ʫʯʝʪʦʤ ʥʘʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ 

ʟʘʜʘʯʫ ʧʦ-ʥʦʚʦʤʫ. 

ʇʫʩʪʴ D - ʵʪʦ ʤʥʦʞʝʩʪʚʦ ʪʨʘʥʟʘʢʮʠʡ, ʘ I - ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʙʦʙʱʝʥʥʳʤʠ ʘʩʩʦʮʠʘʪʠʚʥʳʤʠ 

ʧʨʘʚʠʣʘʤʠ ʚʠʜʘ X ᵼY, ʧʨʠʯʝʤ ʧʦʜʜʝʨʞʢʘ ʧʨʘʚʠʣʘ X ᵼ Y ʙʦʣʴʰʝ ʠʣʠ 

ʨʘʚʥʘ ʥʝʢʦʝʤʫ ʥʘʧʝʨʝʜ ʟʘʜʘʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʘ ʟʥʘʯʝʥʠʶ ʤʠʥʠʤʘʣʴʥʦʡ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʧʨʘʚʠʣʘ X ᵼ Y ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʝʩʥʳʤʠ ʠʣʠ ʯʘʩʪʠʯʥʦ 

ʠʥʪʝʨʝʩʥʳʤʠ. 

12.4. ɸʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ 

ʂʘʢ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʩ ʧʝʨʚʦʛʦ ʚʟʛʣʷʜʘ, ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ 

ʦʙʦʙʱʝʥʥʳʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ 

ʘʣʛʦʨʠʪʤ ʚʳʷʚʣʝʥʠʷ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ, ʜʦʧʦʣʥʠʚ ʢʘʞʜʫʶ 

ʪʨʘʥʟʘʢʮʠʶ ʧʨʝʜʢʘʤʠ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʪʨʘʥʟʘʢʮʠʶ. 

ʆʜʥʘʢʦ ʪʘʢʦʡ ʤʝʪʦʜ çʚ ʣʦʙè ʦʯʝʥʴ ʥʝʵʬʬʝʢʪʠʚʝʥ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʛʦ 

ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʩʣʝʜʫʶʱʠʝ ʧʨʦʙʣʝʤʳ: 

1. ʈʘʟʤʝʨ ʢʘʞʜʦʡ ʪʨʘʥʟʘʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʛʣʫʙʠʥʳ ʜʝʨʝʚʘ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʧʨʦʮʝʥʪʦʚ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʨʘʟ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʫʚʝʣʠʯʝʥʠʝ ʚʨʝʤʝʥʠ 

ʚʳʯʠʩʣʝʥʠʷ ʠ ʢʦʣʠʯʝʩʪʚʘ ʧʨʘʚʠʣ. 

2. ʇʦʷʚʣʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʧʨʘʚʠʣ, ʚ ʢʦʪʦʨʳʭ ʚ ʫʩʣʦʚʠʠ ʠ ʚ 
ʩʣʝʜʩʪʚʠʠ ʥʘʭʦʜʷʪʩʷ ʵʣʝʤʝʥʪ ʠ ʝʛʦ ʧʨʝʜʦʢ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ 

ʧʨʘʚʠʣʘ ʤʦʞʝʪ ʙʳʪʴ çɽʩʣʠ ʧʦʢʫʧʘʪʝʣʴ ʢʫʧʠʣ ʂʝʬʠʨ, ʪʦ ʦʥ, 

ʩʢʦʨʝʝ ʚʩʝʛʦ, ʟʘʭʦʯʝʪ ʢʫʧʠʪʴ ʄʦʣʦʯʥʳʝ ʧʨʦʜʫʢʪʳè. 

ʉʦʚʝʨʰʝʥʥʦ ʷʩʥʦ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʨʘʚʠʣʘ 

ʨʘʚʥʘ ʥʫʣʶ ʧʨʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʚʥʦʡ 100%. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ ʚʩʶ ʩʧʝʮʠʬʠʢʫ ʦʙʦʙʱʝʥʥʳʭ 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ. 

ʇʨʦʮʝʩʩ ʚʳʯʠʩʣʝʥʠʷ ʦʙʦʙʱʝʥʥʳʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ ʤʦʞʥʦ 

ʨʘʟʙʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʵʪʘʧʦʚ: 

 

1. ʇʦʠʩʢ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ ʵʣʝʤʝʥʪʦʚ, ʧʦʜʜʝʨʞʢʘ 
ʢʦʪʦʨʳʭ ʙʦʣʴʰʝ ʯʝʤ ʟʘʜʘʥʥʳʡ ʧʦʨʦʛ ʧʦʜʜʝʨʞʢʠ (ʤʠʥʠʤʘʣʴʥʘʷ 

ʧʦʜʜʝʨʞʢʘ). 
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2. ɺʳʯʠʩʣʝʥʠʷ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʝ ʥʘʡʜʝʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ 
ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ ʵʣʝʤʝʥʪʦʚ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ 

ʚʳʯʠʩʣʝʥʠʷ ʧʨʘʚʠʣ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ɽʩʣʠ ABCD - ʵʪʦ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʝʝʩʷ ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ, ʪʦ ʥʘ ʦʩʥʦʚʝ ʵʪʦʛʦ 

ʤʥʦʞʝʩʪʚʘ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʧʨʘʚʠʣʘ X ᵼ Y (ʥʘʧʨʠʤʝʨ, AB ᵼ 

CD), ʧʨʠʯʝʤ X  ᷾ Y = ABCD. ʇʦʜʜʝʨʞʢʘ ʧʨʘʚʠʣʘ ʨʘʚʥʘ 

ʧʦʜʜʝʨʞʢʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ ʤʥʦʞʝʩʪʚʘ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ 

ʧʨʘʚʠʣʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ conf(X ᵼ Y) = supp(X ᵼ Y) / 

supp(X). ʇʨʘʚʠʣʦ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʨʝʟʫʣʴʪʠʨʫʶʱʝʤʫ ʩʧʠʩʢʫ 

ʧʨʘʚʠʣ, ʝʩʣʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʙʦʣʴʰʝ ʧʦʨʦʛʘ 

confmin. 

3. ʀʟ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʩʧʠʩʢʘ ʧʨʘʚʠʣ ʫʜʘʣʷʶʪʩʷ ʚʩʝ 

çʥʝʠʥʪʝʨʝʩʥʳʝè ʧʨʘʚʠʣʘ. 

12.5. ɹʘʟʦʚʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ 

ʅʘ ʧʝʨʚʦʤ ʰʘʛʝ ʘʣʛʦʨʠʪʤʘ ʧʦʜʩʯʠʪʳʚʘʶʪʩʷ ʦʜʥʦʵʣʝʤʝʥʪʥʳʝ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʥʘʙʦʨʳ. ʇʨʠ ʵʪʦʤ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘ 

ʣʶʙʦʤ ʫʨʦʚʥʝ ʪʘʢʩʦʥʦʤʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ çʧʨʦʡʪʠʩʴè ʧʦ ʚʩʝʤʫ 

ʥʘʙʦʨʫ ʜʘʥʥʳʭ ʠ ʧʦʜʩʯʠʪʘʪʴ ʜʣʷ ʥʠʭ ʧʦʜʜʝʨʞʢʫ, ʪ.ʝ. ʩʢʦʣʴʢʦ ʨʘʟ 

ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʘʟʝ. 

ʉʣʝʜʫʶʱʠʝ ʰʘʛʠ ʙʫʜʫʪ ʩʦʩʪʦʷʪʴ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʛʝʥʝʨʘʮʠʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘʙʦʨʦʚ ʵʣʝʤʝʥʪʦʚ (ʢʘʥʜʠʜʘʪ)r ʠ 

ʧʦʜʩʯʝʪʘ ʧʦʜʜʝʨʞʢʠ ʜʣʷ ʢʘʥʜʠʜʘʪʦʚ. 

ʆʧʠʩʘʥʥʳʡ ʚʳʰʝ ʘʣʛʦʨʠʪʤ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ 

ʧʩʝʚʜʦʢʦʜʘ: 

 

1. L1 = {ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʠ ʛʨʫʧʧ 

ʵʣʝʤʝʥʪʦʚ};  

2. ɼʣʷ (k=2; Lk-1 <> Ṩ; k++) 

3. {  

4. Ck = {ɻʝʥʝʨʘʮʠʷ ʢʘʥʜʠʜʘʪʦʚ ʤʦʱʥʦʩʪʴʶ k ʥʘ ʦʩʥʦʚʝ Lk-1};  

5. ʜʣʷ ʚʩʝʭ ʪʨʘʥʟʘʢʮʠʡ t  ɴD 

6. {  

7. ʈʘʩʰʠʨʠʪʴ ʪʨʘʥʟʘʢʮʠʶ t ʧʨʝʜʢʘʤʠ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ 
ʚ ʪʨʘʥʟʘʢʮʠʶ; 

8. ʋʜʘʣʠʪʴ ʜʫʙʣʠʢʘʪʳ ʠʟ ʪʨʘʥʟʘʢʮʠʠ t; 

9. ʜʣʷ ʚʩʝʭ ʢʘʥʜʠʜʘʪʦʚ ʩ ᶰ Ck 

10. ʝʩʣʠ ʩ Ṗ t ʪʦ 
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11. c.count++; 

12. }  

13. Lk = { ʩ ᶰ Ck | c.count >= suppmin }; // ʆʪʙʦʨ ʢʘʥʜʠʜʘʪʦʚ 

14. }  

15. ʈʝʟʫʣʴʪʘʪ = UkLk; 

ʆʧʠʰʝʤ ʬʫʥʢʮʠʶ ʛʝʥʝʨʘʮʠʠ ʢʘʥʜʠʜʘʪʦʚ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ k-ʵʣʝʤʝʥʪʥʳʝ ʥʘʙʦʨʳ, ʚʦʩʧʦʣʴʟʫʝʤʩʷ (k-1)-ʵʣʝʤʝʥʪʥʳʤʠ 

ʥʘʙʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʠ ʷʚʣʷʶʪʩʷ 

ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʠʩʷ. 

ɸʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʠʠ ʢʘʥʜʠʜʘʪʦʚ ʙʫʜʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʜʚʫʭ ʰʘʛʦʚ: 

1. ʆʙʲʝʜʠʥʝʥʠʝ. ʂʘʞʜʳʡ ʢʘʥʜʠʜʘʪ Ck ʙʫʜʝʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ 

ʧʫʪʝʤ ʨʘʩʰʠʨʝʥʠʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʝʛʦʩʷ ʥʘʙʦʨʘ ʨʘʟʤʝʨʘ (k-1) 

ʜʦʙʘʚʣʝʥʠʝʤ ʵʣʝʤʝʥʪʘ ʠʟ ʜʨʫʛʦʛʦ (k-1)- ʵʣʝʤʝʥʪʥʦʛʦ ʥʘʙʦʨʘ. 

ʇʨʠʚʝʜʝʤ ʘʣʛʦʨʠʪʤ ʵʪʦʡ ʬʫʥʢʮʠʠ ʚ ʚʠʜʝ ʥʝʙʦʣʴʰʦʛʦ SQL-

ʧʦʜʦʙʥʦʛʦ ʟʘʧʨʦʩʘ:  

INSERT 

INTO Ck 

SELECT 

a.item1, a.item2, ..., a.itemk-1, b.itemk-1 

FROM 

Fk-1 a, Fk-1 b 

WHERE 

a.item1 = b.item1,  

a.item2 = b.item2, ... ,  

a.itemk-2 = b.itemk-2, 

a.itemk-1 < b.itemk-1 

2. ʋʜʘʣʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ ʧʨʘʚʠʣ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʡʩʪʚʘ ʘʥʪʠ-

ʤʦʥʦʪʦʥʥʦʩʪʠ, ʩʣʝʜʫʝʪ ʫʜʘʣʠʪʴ ʚʩʝ ʥʘʙʦʨʳ c Ck, ʝʩʣʠ ʭʦʪʷ ʙʳ 

ʦʜʥʦ ʠʟ ʝʛʦ (k-1) ʧʦʜʤʥʦʞʝʩʪʚ ʥʝ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʤʩʷ. 

ɼʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʦʜʩʯʝʪʘ ʧʦʜʜʝʨʞʢʠ ʢʘʥʜʠʜʘʪʦʚ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʭʵʰ-ʜʝʨʝʚʦ. ʍʝʰ-ʜʝʨʝʚʦ ʩʪʨʦʠʪʩʷ ʢʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʥʜʠʜʘʪʳ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʜʝʨʝʚʦ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʠʟ 

ʢʦʨʥʷ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʣʠʩʪʦʤ, ʠ ʥʝ ʩʦʜʝʨʞʠʪ ʥʠʢʘʢʠʭ ʢʘʥʜʠʜʘʪʦʚ-

ʥʘʙʦʨʦʚ. ʂʘʞʜʳʡ ʨʘʟ, ʢʦʛʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʳʡ ʢʘʥʜʠʜʘʪ, ʦʥ ʟʘʥʦʩʠʪʩʷ 

ʚ ʢʦʨʝʥʴ ʜʝʨʝʚʘ ʠ ʪʘʢ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʜʠʜʘʪʦʚ ʚ ʢʦʨʥʝ-

ʣʠʩʪʝ ʥʝ ʧʨʝʚʳʩʠʪ ʥʝʢʦʝʛʦ ʧʦʨʦʛʘ. ʂʘʢ ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʜʠʜʘʪʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ ʧʦʨʦʛʘ, ʢʦʨʝʥʴ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʭʝʰ-ʪʘʙʣʠʮʫ, ʪ.ʝ. 

ʩʪʘʥʦʚʠʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ʫʟʣʦʤ, ʠ ʜʣʷ ʥʝʛʦ ʩʦʟʜʘʶʪʩʷ ʧʦʪʦʤʢʠ-ʣʠʩʪʴʷ. ʀ 
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ʚʩʝ ʧʨʠʤʝʨʳ ʨʘʩʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʫʟʣʘʤ-ʧʦʪʦʤʢʘʤ ʩʦʛʣʘʩʥʦ ʭʝʰ-

ʟʥʘʯʝʥʠʷʤ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʥʘʙʦʨ, ʠ ʪ.ʜ. ʂʘʞʜʳʡ ʥʦʚʳʡ ʢʘʥʜʠʜʘʪ 

ʭʝʰʠʨʫʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʭ ʫʟʣʘʭ, ʧʦʢʘ ʦʥ ʥʝ ʜʦʩʪʠʛʥʝʪ ʧʝʨʚʦʛʦ ʫʟʣʘ-

ʣʠʩʪʘ, ʛʜʝ ʦʥ ʠ ʙʫʜʝʪ ʭʨʘʥʠʪʴʩʷ, ʧʦʢʘ ʢʦʣʠʯʝʩʪʚʦ ʥʘʙʦʨʦʚ ʦʧʷʪʴ ʞʝ ʥʝ 

ʧʨʝʚʳʩʠʪ ʧʦʨʦʛʘ. 

ʈʠʩ.12.2.ʇʨʠʤʝʨ ʭʝʰ-ʜʝʨʝʚʘ 

12.6. ʋʣʫʯʰʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ 

ʤʥʦʞʝʩʪʚ 

ʂ ʙʘʟʦʚʦʤʫ ʘʣʛʦʨʠʪʤʫ ʤʦʞʥʦ ʜʦʙʘʚʠʪʴ ʥʝʩʢʦʣʴʢʦ ʦʧʪʠʤʠʟʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʫʚʝʣʠʯʘʪ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʙʘʟʦʚʦʛʦ ʘʣʛʦʨʠʪʤʘ: 

1. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʝʜʠʥʦʞʜʳ ʚʳʯʠʩʣʠʪʴ ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʢʦʚ ʜʣʷ 
ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʠʝʨʘʨʭʠʠ ʢʘʢ ʜʣʷ ʵʣʝʤʝʥʪʘ ʥʠʞʥʝʛʦ ʫʨʦʚʥʷ 

ʪʘʢʩʦʥʦʤʠʠ (ʣʠʩʪ ʜʝʨʝʚʘ), ʪʘʢ ʠ ʜʣʷ ʵʣʝʤʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ 

ʫʨʦʚʥʷ. 

2. ʅʝʦʙʭʦʜʠʤʦ ʫʜʘʣʷʪʴ ʢʘʥʜʠʜʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʵʣʝʤʝʥʪ ʠ ʝʛʦ 
ʧʨʝʜʦʢ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ 

ʩʣʝʜʫʶʱʠʝ ʜʚʝ ʣʝʤʤʳ: 

ʃʝʤʤʘ 1. ʇʦʜʜʝʨʞʢʘ ʤʥʦʞʝʩʪʚʘ X, ʩʦʜʝʨʞʘʱʝʛʦ ʠ ʵʣʝʤʝʥʪ x ʠ 

ʝʛʦ ʧʨʝʜʦʢ x ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ supp(X) = supp(X - x). 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʵʪʫ ʣʝʤʤʫ, ʤʳ ʙʫʜʝʤ ʫʜʘʣʷʪʴ 
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ʢʘʥʜʠʜʘʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʠ ʵʣʝʤʝʥʪ ʠ ʝʛʦ ʧʨʝʜʦʢ ʠʟ ʩʧʠʩʢʘ 

ʢʘʥʜʠʜʘʪʦʚ ʜʦ ʥʘʯʘʣʘ ʧʨʦʮʝʩʩʘ ʧʦʜʩʯʝʪʘ ʧʦʜʜʝʨʞʢʠ. 

ʃʝʤʤʘ 2. ɽʩʣʠ Lk - ʵʪʦ ʩʧʠʩʦʢ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʤʥʦʞʝʩʪʚ, 

ʥʝ ʩʦʜʝʨʞʘʱʠʡ ʤʥʦʞʝʩʪʚ, ʚʢʣʶʯʘʶʱʠʭ ʠ ʵʣʝʤʝʥʪ ʠ ʝʛʦ ʧʨʝʜʦʢ 

ʚ ʦʜʥʦʤ ʤʥʦʞʝʩʪʚʝ, ʪʦ Ck+1 (ʩʧʠʩʦʢ ʢʘʥʜʠʜʘʪʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ 

Lk) ʪʘʢʞʝ ʥʝ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʤʥʦʞʝʩʪʚ, ʚʢʣʶʯʘʶʱʠʭ ʠ 

ʵʣʝʤʝʥʪ ʠ ʝʛʦ ʧʨʝʜʦʢ. 

ʋʯʠʪʳʚʘʷ ʫʪʚʝʨʞʜʝʥʠʝ, ʜʘʥʥʦʝ ʚ ʵʪʦʡ ʣʝʤʤʝ, ʤʳ ʙʫʜʝʤ ʫʜʘʣʷʪʴ 

ʢʘʥʜʠʜʘʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʠ ʵʣʝʤʝʥʪ ʠ ʝʛʦ ʧʨʝʜʦʢ, ʠʟ ʩʧʠʩʢʘ 

ʢʘʥʜʠʜʘʪʦʚ ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʦʡ ʠʪʝʨʘʮʠʠ ʚʥʝʰʥʝʛʦ ʮʠʢʣʘ. 

3. ʅʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʜʦʙʘʚʣʝʥʠʠ ʚʩʝʭ ʧʨʝʜʢʦʚ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, 
ʚʭʦʜʷʱʠʭ ʚ ʪʨʘʥʟʘʢʮʠʶ. ɽʩʣʠ ʢʦʢʦʡ-ʪʦ ʵʣʝʤʝʥʪ, ʫ ʢʦʪʦʨʦʛʦ 

ʝʩʪʴ ʧʨʝʜʦʢ, ʥʝ ʥʘʭʦʜʠʪʩʷ ʚ ʩʧʠʩʢʝ ʢʘʥʜʠʜʘʪʦʚ, ʪʦ ʚ ʩʧʠʩʢʝ 

ʵʣʝʤʝʥʪʦʚ ʩ ʧʨʝʜʢʘʤʠ ʦʥ ʧʦʤʝʯʘʝʪʩʷ ʢʘʢ ʫʜʘʣʝʥʥʳʡ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʪʨʘʥʟʘʢʮʠʠ ʫʜʘʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, 

ʧʦʤʝʯʝʥʥʳʝ ʢʘʢ ʫʜʘʣʝʥʥʳʝ, ʠʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʟʘʤʝʥʘ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ ʥʘ ʠʭ ʧʨʝʜʢʦʚ. ʂ ʪʨʘʥʟʘʢʮʠʠ ʜʦʙʘʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʥʝ 

ʫʜʘʣʝʥʥʳʝ ʧʨʝʜʢʠ. 

4. ʅʝ çʧʨʦʧʫʩʢʘʪʴè ʪʨʘʥʟʘʢʮʠʶ ʯʝʨʝʟ ʭʝh -ʜʝʨʝʚʦ, ʝʩʣʠ ʝʝ 

ʤʦʱʥʦʩʪʴ ʤʝʥʴʰʝ ʯʝʤ ʤʦʱʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʭʝh -ʜʝʨʝʚʝ. 

5. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʤʝʯʘʪʴ ʪʨʘʥʟʘʢʮʠʠ ʢʘʢ ʫʜʘʣʝʥʥʳʝ ʠ ʥʝ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʧʦʜʩʯʝʪʝ ʧʦʜʜʝʨʞʢʠ ʥʘ ʩʣʝʜʫʶʱʠʭ 

ʠʪʝʨʘʮʠʷʭ, ʝʩʣʠ ʥʘ ʪʝʢʫʱʝʡ ʠʪʝʨʘʮʠʠ ʚ ʵʪʫ ʪʨʘʥʟʘʢʮʠʶ ʥʝ 

ʚʦʰʝʣ ʥʠ ʦʜʠʥ ʢʘʥʜʠʜʘʪ. 

ʋʯʠʪʳʚʘʷ ʥʘʧʠʩʘʥʥʦʝ ʚʳʰʝ, ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ: 

1. // ʆʧʪʠʤʠʟʘʮʠʷ 1 

2. ɺʳʯʠʩʣʠʪʴ I* ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʢʦʚ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ 
ʵʣʝʤʝʥʪʘ; 

3. L1 = {ʏʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʝʩʷ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʠ ʛʨʫʧʧ 

ʵʣʝʤʝʥʪʦʚ}; 

4. ʜʣʷ ( k = 2; Lk-1 <> Ṩ; k++ ) 

5. {  

6. Ck = {ɻʝʥʝʨʘʮʠʷ ʢʘʥʜʠʜʘʪʦʚ ʤʦʱʥʦʩʪʴʶ k ʥʘ ʦʩʥʦʚʝ Lk-1};  

7. // ʆʧʪʠʤʠʟʘʮʠʷ 2 

8. ʝʩʣʠ k = 2 ʪʦ 

9. ʫʜʘʣʠʪʴ ʪʝ ʢʘʥʜʠʜʘʪʳ ʠʟ Ck, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʵʣʝʤʝʥʪ ʠ ʝʛʦ 

ʧʨʝʜʦʢ; 
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10. // ʆʧʪʠʤʠʟʘʮʠʷ 3 

11. ʇʦʤʝʪʠʪʴ ʢʘʢ ʫʜʘʣʝʥʥʳʝ ʤʥʦʞʝʩʪʚʘ ʧʨʝʜʢʦʚ ʵʣʝʤʝʥʪʘ, 
ʢʦʪʦʨʳʡ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʧʠʩʢʝ ʢʘʥʜʠʜʘʪʦʚ; 

12. ʜʣʷ ʚʩʝʭ ʪʨʘʥʟʘʢʮʠʡ t  ɴD 

13. {  

14. // ʆʧʪʠʤʠʟʘʮʠʷ 3 

15. ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʭ ᶰ t 
16. ʜʦʙʘʚʠʪʴ ʚʩʝʭ ʧʨʝʜʢʦʚ ʭ ʠʟ I* ʢ t; 

17. ʋʜʘʣʠʪʴ ʜʫʙʣʠʢʘʪʳ ʠʟ ʪʨʘʥʟʘʢʮʠʠ t; 

18. // ʆʧʪʠʤʠʟʘʮʠʷ 4,5 

19. ʝʩʣʠ (t ʥʝ ʧʦʤʝʯʝʥʘ ʢʘʢ ʫʜʘʣʝʥʥʘʷ) ʠ ( |t| >= k) ʪʦ 

20. {  

21. ʜʣʷ ʚʩʝʭ ʢʘʥʜʠʜʘʪʦʚ ʩ  ɴCk 

22. ʝʩʣʠ ʩ Ṗ t ʪʦ 

23. c.count++; 

24. // ʆʧʪʠʤʠʟʘʮʠʷ 5 

25. ʝʩʣʠ ʚ ʪʨʘʥʟʘʢʮʠʶ t ʥʝ ʚʦʰʝʣ ʥʠ ʦʜʠʥ ʢʘʥʜʠʜʘʪ ʪʦ 

26. ʧʦʤʝʪʠʪʴ ʵʪʫ ʪʨʘʥʟʘʢʮʠʶ ʢʘʢ ʫʜʘʣʝʥʥʫʶ; 

27. }  

28. }  

29. // ʆʪʙʦʨ ʢʘʥʜʠʜʘʪʦʚ 

30. Lk = { ʩ >= Ck | c.count >= minsupp }; 

31. }  

32. ʈʝʟʫʣʴʪʘʪ = UkLk; 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʏʪʦ ʪʘʢʦʝ ʦʙʦʙʱʝʥʥʦʝ ʘʩʩʦʮʠʘʪʠʚʥʦʝ ʧʨʘʚʠʣʦ? 

2. ʂʘʢʠʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʪʥʝʩʝʥʠʝ ʵʣʝʤʝʥʪʦʚ 

ʪʨʘʥʟʘʢʮʠʠ ʢ ʪʦʡ ʠʣʠ ʠʥʦʡ ʛʨʫʧʧʝ? 

3. ʉʬʦʨʤʫʣʠʨʫʡʪʝ ʟʘʜʘʯʫ ʧʦʠʩʢʘ ʦʙʦʙʱʝʥʥʳʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ 
ʧʨʘʚʠʣ. 

4. ʏʪʦ ʪʘʢʦʝ çʠʥʪʝʨʝʩʥʦʝ ʧʨʘʚʠʣʦè? 

5. ʅʘʟʦʚʠʪʝ ʵʪʘʧʳ ʧʨʦʮʝʩʩʘ ʧʦʠʩʢʘ ʦʙʦʙʱʸʥʥʳʭ ʘʩʩʦʮʠʘʪʠʚʥʳʭ 

ʧʨʘʚʠʣ. 

6. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʙʘʟʦʚʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭ 
ʤʥʦʞʝʩʪʚ. 

7. ʈʘʩʩʢʘʞʠʪʝ ʧʨʦ ʫʣʫʯʰʝʥʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʯʘʩʪʦ 

ʚʩʪʨʝʯʘʶʱʠʭ ʤʥʦʞʝʩʪʚ. 
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ɻʣʘʚʘ 13. ɸʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ FPG 

13.1. ɺʚʝʜʝʥʠʝ 

ʋʟʢʠʤ ʤʝʩʪʦʤ ʚ ʘʣʛʦʨʠʪʤʝ Apriori ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ ʛʝʥʝʨʘʮʠʠ 

ʢʘʥʜʠʜʘʪʦʚ ʚ ʧʦʧʫʣʷʨʥʳʝ ʧʨʝʜʤʝʪʥʳʝ ʥʘʙʦʨʳ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʙʘʟʘ 

ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʩʦʜʝʨʞʠʪ 100 ʧʨʝʜʤʝʪʦʚ, ʪʦ ʧʦʪʨʝʙʫʝʪʩʷ 

ʩʛʝʥʝʨʠʨʦʚʘʪʴ 2100~1030 ʢʘʥʜʠʜʘʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ 

ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʳ ʥʘ ʠʭ ʦʙʨʘʙʦʪʢʫ, ʤʦʛʫʪ ʙʳʪʴ 

ʥʝʧʨʠʝʤʣʝʤʳʤʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʘʣʛʦʨʠʪʤ Apriori ʪʨʝʙʫʝʪ ʤʥʦʛʦʢʨʘʪʥʦʛʦ 

ʩʢʘʥʠʨʦʚʘʥʠʷ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʘ ʠʤʝʥʥʦ ʩʪʦʣʴʢʦ ʨʘʟ, ʩʢʦʣʴʢʦ 

ʧʨʝʜʤʝʪʦʚ ʩʦʜʝʨʞʠʪ ʩʘʤʳʡ ʜʣʠʥʥʳʡ ʧʨʝʜʤʝʪʥʳʡ ʥʘʙʦʨ. ʇʦʵʪʦʤʫ ʙʳʣ 

ʧʨʝʜʣʦʞʝʥ ʨʷʜ ʘʣʛʦʨʠʪʤʦʚ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʟʙʝʞʘʪʴ ʛʝʥʝʨʘʮʠʠ 

ʢʘʥʜʠʜʘʪʦʚ ʠ ʩʦʢʨʘʪʠʪʴ ʪʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʩʢʘʥʠʨʦʚʘʥʠʡ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. 

ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʮʝʜʫʨ ʧʦʠʩʢʘ 

ʘʩʩʦʮʠʘʪʠʚʥʳʭ ʧʨʘʚʠʣ ʷʚʣʷʝʪʩʷ ʘʣʛʦʨʠʪʤ, ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ 

Frequent Pattern-Growth (FPG), ʯʪʦ ʤʦʞʥʦ ʧʝʨʝʚʝʩʪʠ ʢʘʢ çʚʳʨʘʱʠʚʘʥʠʝ 

ʧʦʧʫʣʷʨʥʳʭ (ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ) ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚè. ʆʥ 

ʧʦʟʚʦʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʟʙʝʞʘʪʴ ʟʘʪʨʘʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʛʝʥʝʨʘʮʠʠ 

ʢʘʥʜʠʜʘʪʦʚ, ʥʦ ʫʤʝʥʴʰʠʪʴ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʧʨʦʭʦʜʦʚ ʙʘʟʳ ʜʘʥʥʳʭ 

ʜʦ ʜʚʫʭ. 

13.2. ʆʧʠʩʘʥʠʝ ʘʣʛʦʨʠʪʤʘ 

ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʧʨʝʜʦʙʨʘʙʦʪʢʘ ʙʘʟʳ ʪʨʘʥʟʘʢʮʠʡ, ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʡ ʵʪʘ ʙʘʟʘ ʜʘʥʥʳʭ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʦʤʧʘʢʪʥʫʶ 

ʜʨʝʚʦʚʠʜʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʥʘʟʳʚʘʝʤʫʶ Frequent-Pattern Tree ï ʜʝʨʝʚʦ 

ʧʦʧʫʣʷʨʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚ (ʦʪʢʫʜʘ ʠ ʥʘʟʚʘʥʠʝ ʘʣʛʦʨʠʪʤʘ). ɺ 

ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʵʪʫ ʩʪʨʫʢʪʫʨʫ FP-ʜʝʨʝʚʦ. ʂ 

ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʪʥʦʩʷʪʩʷ: 

1. ʉʞʘʪʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʚ ʢʦʤʧʘʢʪʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʦʝ ʠ ʧʦʣʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʯʘʩʪʳʭ 

ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚ. 

2. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ FP-ʜʝʨʝʚʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʝʭʥʦʣʦʛʠʷ 

ʨʘʟʜʝʣʝʥʠʷ ʠ ʟʘʭʚʘʪʘ (divide and conquer), ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʚʳʧʦʣʥʠʪʴ ʜʝʢʦʤʧʦʟʠʮʠʶ ʦʜʥʦʡ ʩʣʦʞʥʦʡ ʟʘʜʘʯʠ ʥʘ ʤʥʦʞʝʩʪʚʦ 

ʙʦʣʝʝ ʧʨʦʩʪʳʭ. 

3. ʇʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʟʘʪʨʘʪʥʦʡ ʧʨʦʮʝʜʫʨʳ ʛʝʥʝʨʘʮʠʠ 

ʢʘʥʜʠʜʘʪʦʚ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʘʣʛʦʨʠʪʤʘ Apriori. 
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ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʘʣʛʦʨʠʪʤʘ FPG ʥʘ ʢʦʥʢʨʝʪʥʦʤ ʧʨʠʤʝʨʝ. 

ʇʫʩʪʴ ʠʤʝʝʪʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ (ʪʘʙʣ. 13.1). 

 

ʊʘʙʣʠʮʘ 13.1 

ˉ ʇʨʝʜʤʝʪʥʳʡ ʥʘʙʦʨ 

1 abcde 

2 abc 

3 acde 

4 bcde 

5 bc 

6 bde 

7 cde 

 
ɼʣʷ ʜʘʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʝʙʫʝʪʩʷ ʦʙʥʘʨʫʞʠʪʴ ʚʩʝ ʧʦʧʫʣʷʨʥʳʝ 

ʧʨʝʜʤʝʪʥʳʝ ʥʘʙʦʨʳ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʦʡ, ʨʘʚʥʦʡ 3, ʠʩʧʦʣʴʟʫʷ 

ʘʣʛʦʨʠʪʤ FPG. 

1. ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʚʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʠ 
ʦʪʙʠʨʘʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʧʨʝʜʤʝʪʦʚ, ʪ.ʝ. 

ʧʨʝʜʤʝʪʦʚ, ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʪʨʠ ʠʣʠ ʙʦʣʝʝ ʨʘʟʘ. 

ʋʧʦʨʷʜʦʯʠʤ ʦʙʥʘʨʫʞʝʥʥʳʝ ʯʘʩʪʳʝ ʧʨʝʜʤʝʪʳ ʚ ʧʦʨʷʜʢʝ 

ʚʦʟʨʘʩʪʘʥʠʷ ʠʭ ʧʦʜʜʝʨʞʢʠ ʠ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ: (c, 6), 

(b, 5), (d, 5), (e, 5), (a, 3). 

1. ʇʦʩʪʨʦʠʤ FP-ʜʝʨʝʚʦ. ʉʥʘʯʘʣʘ ʫʧʦʨʷʜʦʯʠʤ ʧʨʝʜʤʝʪʳ ʚ 

ʪʨʘʥʟʘʢʮʠʷʭ ʧʦ ʫʙʳʚʘʥʠʶ ʟʥʘʯʝʥʠʡ ʠʭ ʧʦʜʜʝʨʞʝʢ 

(ʪʘʙʣ. 13.2). 

ʊʘʙʣʠʮʘ 13.2 

ˉ ʀʩʭʦʜʥʳʡ ʧʨʝʜʤʝʪʥʳʡ 

ʥʘʙʦʨ 

ʋʧʦʨʷʜʦʯʝʥʥʳʡ ʧʨʝʜʤʝʪʥʳʡ 

ʥʘʙʦʨ 

1 abcde cbdea 

2 abc cba 

3 acde cdea 

4 bcde cbde 

5 bc cb 

6 bde bde 

7 cde cde 

 

ʉʥʘʯʘʣʘ ʩʦʟʜʘʜʠʤ ʥʘʯʘʣʴʥʳʡ (ʢʦʨʥʝʚʦʡ) ʫʟʝʣ FP-ʜʝʨʝʚʘ, 

ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʦʙʦʟʥʘʯʘʶʪ ROOT (root ï ʢʦʨʝʥʴ). ʅʘʯʥʝʤ ʧʦʩʪʨʦʝʥʠʝ 
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ʜʝʨʝʚʘ ʩ ʪʨʘʥʟʘʢʮʠʠ ˉ1 ʜʣʷ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚ, ʪ.ʝ. 

(c b d e a), ʨʠʩ. 13.1. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʜʝʨʝʚʘ ʙʫʜʝʤ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ 

ʩʣʝʜʫʶʱʝʛʦ ʧʨʘʚʠʣʘ. 

 

ʇʨʘʚʠʣʦ 1. ɽʩʣʠ ʜʣʷ ʦʯʝʨʝʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʜʝʨʝʚʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫʟʝʣ, 

ʠʤʷ ʢʦʪʦʨʦʛʦ ʩʦʚʧʘʜʘʝʪ ʩ ʠʤʝʥʝʤ ʧʨʝʜʤʝʪʘ, ʪʦ ʧʨʝʜʤʝʪ ʥʝ ʩʦʟʜʘʝʪ 

ʥʦʚʦʛʦ ʫʟʣʘ, ʘ ʠʥʜʝʢʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʟʣʘ ʚ ʜʝʨʝʚʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 

1. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ ʩʦʟʜʘʝʪʩʷ ʥʦʚʳʡ ʫʟʝʣ ʠ ʝʤʫ 

ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʥʜʝʢʩ 1. 

 

 
 

ʈʠʩ. 13.1. ʇʦʩʪʨʦʝʥʠʝ FP-ʜʝʨʝʚʘ ʥʘ ʪʨʘʥʟʘʢʮʠʠ ˉ1 

ʉʥʘʯʘʣʘ ʙʝʨʝʤ ʧʨʝʜʤʝʪ ʩ ʠʟ ʪʨʘʥʟʘʢʮʠʠ ˉ1. ʇʦʩʢʦʣʴʢʫ ʦʥ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ, ʪʦ ʬʦʨʤʠʨʫʝʤ ʜʣʷ ʥʝʛʦ ʫʟʝʣ ʠ ʩʦʝʜʠʥʷʝʤ ʩ 

ʨʦʜʠʪʝʣʴʩʢʠʤ (ʢʦʨʥʝʚʳʤ) (ʨʠʩ. 13.1ʘ). ɿʘʪʝʤ ʙʝʨʝʤ ʩʣʝʜʫʶʱʠʡ 

ʧʨʝʜʤʝʪ, b, ʠ, ʧʦʩʢʦʣʴʢʫ ʜʨʫʛʠʭ ʫʟʣʦʚ ʩ ʪʝʤ ʞʝ ʠʤʝʥʝʤ ʜʝʨʝʚʦ ʧʦʢʘ ʥʝ 

ʩʦʜʝʨʞʠʪ, ʜʦʙʘʚʣʷʝʤ ʝʛʦ ʚ ʚʠʜʝ ʥʦʚʦʛʦ ʫʟʣʘ, ʧʦʪʦʤʢʘ ʫʟʣʘ ʩ (ʨʠʩ. 13.1ʙ). 

ʊʘʢʠʤ ʞʝ ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʤ ʫʟʣʳ ʜʣʷ ʧʨʝʜʤʝʪʦʚ d, e ʠ a ʠʟ ʪʨʘʥʟʘʢʮʠʠ 

ˉ 1 (ʩʣʫʯʘʠ ʚ, ʛ, ʠ ʜ ʥʘ ʨʠʩ. 13.1). ʅʘ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʚʦʡ 

ʪʨʘʥʟʘʢʮʠʠ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ ʟʘʢʦʥʯʝʥʦ. 

ɼʣʷ ʪʨʘʥʟʘʢʮʠʠ ˉ 2, ʩʦʜʝʨʞʘʱʝʡ ʧʨʝʜʤʝʪʳ c, b ʠ a, ʚʳʙʠʨʘʝʤ 

ʧʝʨʚʳʡ ʧʨʝʜʤʝʪ, c. ʇʦʩʢʦʣʴʢʫ ʜʦʯʝʨʥʠʡ ʫʟʝʣ ʩ ʪʘʢʠʤ ʠʤʝʥʝʤ ʫʞʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ ʥʦʚʳʡ 

ʫʟʝʣ ʥʝ ʩʦʟʜʘʝʪʩʷ, ʘ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʫʞʝ ʠʤʝʶʱʝʤʫʩʷ (ʨʠʩ. 13.2ʘ). ʇʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʩʣʝʜʫʶʱʝʛʦ ʧʨʝʜʤʝʪʘ, b, ʠʩʧʦʣʴʟʫʝʤ ʪʦ ʞʝ ʧʨʘʚʠʣʦ: 

ʧʦʩʢʦʣʴʢʫ ʫʟʝʣ b ̫ ʚʣʷʝʪʩʷ ʜʦʯʝʨʥʠʤ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʪʝʢʫʱʝʤʫ (ʪ.ʝ., c), 

ʪʦ ʤʳ ʪʘʢʞʝ ʥʝ ʩʦʟʜʘʝʤ ʥʦʚʳʡ ʫʟʝʣ, ʘ ʫʚʝʣʠʯʠʚʘʝʤ ʠʥʜʝʢʩ ʜʣʷ 

ʠʤʝʶʱʝʛʦʩʷ (ʨʠʩ. 13.2ʙ). ɼʣʷ ʩʣʝʜʫʶʱʝʛʦ ʧʨʝʜʤʝʪʘ ʠʟ ʚʪʦʨʦʡ 

ʪʨʘʥʟʘʢʮʠʠ, a, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʧʦʩʪʨʦʝʥʠʷ FP-ʜʝʨʝʚʘ 
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ʧʨʠʜʝʪʩʷ ʩʦʟʜʘʪʴ ʥʦʚʳʡ ʫʟʝʣ, ʧʦʩʢʦʣʴʢʫ ʫ ʫʟʣʘ b ʜʦʯʝʨʥʠʝ ʫʟʣʳ ʩ 

ʠʤʝʥʝʤ a ʦʪʩʫʪʩʪʚʫʶʪ (ʨʠʩ. 13.2ʚ). 

 
ʈʠʩ. 13.2. ʇʦʩʪʨʦʝʥʠʝ FP-ʜʝʨʝʚʘ ʥʘ ʪʨʘʥʟʘʢʮʠʠ ˉ2 

 

ʊʨʘʥʟʘʢʮʠʷ ˉ3 ʩʦʜʝʨʞʠʪ ʧʨʝʜʤʝʪʳ (c d e a). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʨʘʚʠʣʦʤ ʧʦʩʪʨʦʝʥʠʷ FP-ʜʝʨʝʚʘ, ʧʨʝʜʤʝʪ c ʥʝ ʩʦʟʜʘʩʪ ʥʦʚʦʛʦ ʫʟʣʘ, ʘ 

ʫʚʝʣʠʯʠʪ ʠʥʜʝʢʩ ʫʞʝ ʠʤʝʶʱʝʛʦʩʷ ʫʟʣʘ ʥʘ 1 (ʨʠʩ. 13.3ʘ). ʉʣʝʜʫʶʱʠʡ 

ʧʨʝʜʤʝʪ, d, ʧʦʨʦʜʠʪ ʚ ʜʝʨʝʚʝ ʥʦʚʳʡ ʫʟʝʣ, ʜʦʯʝʨʥʠʡ ʢ c, ʧʦʩʢʦʣʴʢʫ ʪʦʪ 

ʥʝ ʩʦʜʝʨʞʠʪ ʧʦʪʦʤʢʦʚ ʩ ʪʘʢʠʤ ʠʤʝʥʝʤ (ʨʠʩ. 13.3ʙ). ɸʥʘʣʦʛʠʯʥʦ 

ʧʨʝʜʤʝʪʳ e ʠ a ʩʦʟʜʘʜʫʪ ʥʦʚʳʝ ʫʟʣʳ ï ʧʦʪʦʤʢʠ d (ʨʠʩ. 13.3ʚ, ʛ). 

 

 
ʈʠʩ. 13.3. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʟʘʢʮʠʠ ˉ3 ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ FP-ʜʝʨʝʚʘ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʪʨʘʥʟʘʢʮʠʠ ˉ4, ʩʦʜʝʨʞʘʱʝʡ ʥʘʙʦʨ ʧʨʝʜʤʝʪʦʚ (c 

b d e), ʥʝ ʩʦʟʜʘʩʪ ʥʦʚʳʭ ʫʟʣʦʚ, ʘ ʫʚʝʣʠʯʠʪ ʠʥʜʝʢʩʳ ʫʟʣʦʚ ʩ ʘʥʘʣʦʛʠʯʥʦʡ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ ʠʤʝʥ. ɼʝʨʝʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʝʪʚʝʨʪʦʡ ʪʨʘʥʟʘʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 13.4. 

 

 

ʈʠʩ. 13.4. ɼʝʨʝʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʪʨʘʥʟʘʢʮʠʠ ˉ4 

 

ʊʨʘʥʟʘʢʮʠʷ ˉ5 ʩʦʜʝʨʞʠʪ ʥʘʙʦʨ c b, ʧʨʝʜʤʝʪʳ ʢʦʪʦʨʦʛʦ ʫʚʝʣʠʯʘʪ 

ʠʥʜʝʢʩʳ ʦʜʥʦʠʤʝʥʥʳʭ ʫʟʣʦʚ ʚ ʜʝʨʝʚʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 13.5. 

 

 

ʈʠʩ. 13.5. ɼʝʨʝʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʪʨʘʥʟʘʢʮʠʠ ˉ5 

 

ʊʨʘʥʟʘʢʮʠʷ ˉ6 ʩʦʜʝʨʞʠʪ ʧʨʝʜʤʝʪʳ (b d e). ʇʦʩʢʦʣʴʢʫ ʢʦʨʥʝʚʦʡ 

ʫʟʝʣ ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʪʦʤʢʘ ʩ ʠʤʝʥʝʤ b, ʪʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʧʦʩʪʨʦʝʥʠʷ ʜʝʨʝʚʘ ʜʣʷ ʥʝʛʦ ʙʫʜʝʪ ʩʦʟʜʘʥ 

ʥʦʚʳʡ ʫʟʝʣ, ʢʦʪʦʨʳʡ çʧʦʪʷʥʝʪè ʟʘ ʩʦʙʦʡ ʜʚʘ ʜʨʫʛʠʭ ï d ʠ e. ɺʩʝ ʫʟʣʳ 



120 

 

ʙʫʜʫʪ ʜʦʙʘʚʣʝʥʳ ʩ ʠʥʜʝʢʩʘʤʠ 1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʝʨʝʚʦ ʧʨʠʤʝʪ ʚʠʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 13.6. 

 

 
ʈʠʩ. 13.6. ɼʝʨʝʚʦ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ  

ʪʨʘʥʟʘʢʮʠʠ ˉ6 

 

ʀ, ʥʘʢʦʥʝʮ, ʧʦʩʣʝʜʥʷʷ ʪʨʘʥʟʘʢʮʠʷ ˉ7, ʩʦʜʝʨʞʘʱʘʷ ʧʨʝʜʤʝʪʥʳʡ 

ʥʘʙʦʨ (c d e), ʫʚʝʣʠʯʠʪ ʥʘ 1 ʠʥʜʝʢʩʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʟʣʦʚ. 

ʇʦʣʫʯʠʚʰʝʝʩʷ ʜʝʨʝʚʦ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʠʨʫʶʱʠʤ ʜʣʷ 

ʚʩʝʡ ʙʘʟr ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 13.7. 

 

 
ʈʠʩ. 13.7. ʈʝʟʫʣʴʪʠʨʫʶʱʝʝ ʜʝʨʝʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʧʦ ʚʩʝʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʪʨʘʥʟʘʢʮʠʡ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʧʨʦʭʦʜʘ ʙʘʟʳ ʜʘʥʥʳʭ ʠ 

ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʧʨʝʜʤʝʪʥʳʤʠ ʥʘʙʦʨʘʤʠ 
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ʤʳ ʧʦʩʪʨʦʠʣʠ FP-ʜʝʨʝʚʦ, ʢʦʪʦʨʦʝ ʚ ʢʦʤʧʘʢʪʥʦʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʯʘʩʪʳʭ ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʘʭ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʭ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʟʚʣʝʯʝʥʠʝ, ʯʪʦ ʠ ʜʝʣʘʝʪʩʷ ʥʘ ʚʪʦʨʦʤ ʩʢʘʥʠʨʦʚʘʥʠʠ ʙʘʟʳ 

ʜʘʥʥʳʭ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʚ ʚʠʜʝ FP-ʜʝʨʝʚʘ 

ʦʯʝʚʠʜʥʦ. ɽʩʣʠ ʚ ʠʩʭʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʧʦʚʪʦʨʷʝʪʩʷ 

ʤʥʦʛʦʢʨʘʪʥʦ, ʪʦ ʚ FP-ʜʝʨʝʚʝ ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʫʟʣʘ, ʘ ʝʛʦ ʠʥʜʝʢʩ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʩʢʦʣʴʢʦ ʨʘʟ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ 

ʧʦʷʚʣʷʝʪʩʷ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʝʩʣʠ ʧʨʝʜʤʝʪ ʚ ʠʩʭʦʜʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ 

ʪʨʘʥʟʘʢʮʠʡ ʧʦʷʚʣʷʝʪʩʷ 100 ʨʘʟ, ʪʦ ʚ ʜʝʨʝʚʝ ʜʣʷ ʥʝʛʦ ʜʦʩʪʘʪʦʯʥʦ ʩʦʟʜʘʪʴ 

ʫʟʝʣ ʠ ʫʩʪʘʥʦʚʠʪʴ ʠʥʜʝʢʩ 100. 

 

ʀʟʚʣʝʯʝʥʠʝ ʯʘʩʪʳʭ ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚ ʠʟ FP-ʜʝʨʝʚʘ 

ɼʣʷ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ ʚ FP-ʜʝʨʝʚʝ, ʘ ʪʦʯʥʝʝ, ʜʣʷ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʫʟʣʦʚ, ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʧʫʪʴ, ʪ.ʝ. ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʟʣʦʚ, 

ʢʦʪʦʨʫʶ ʥʘʜʦ ʧʨʦʡʪʠ ʦʪ ʢʦʨʥʝʚʦʛʦ ʫʟʣʘ ʜʦ ʫʟʣʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʜʘʥʥʳʤ 

ʧʨʝʜʤʝʪʦʤ. ɽʩʣʠ ʧʨʝʜʤʝʪ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʥʝʩʢʦʣʴʢʠʭ ʚʝʪʚʷʭ ʜʝʨʝʚʘ (ʯʪʦ 

ʯʘʱʝ ʚʩʝʛʦ ʠ ʧʨʦʠʩʭʦʜʠʪ), ʪʦ ʪʘʢʠʭ ʧʫʪʝʡ ʙʫʜʝʪ ʥʘʩʢʦʣʴʢʦ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ FP-ʜʝʨʝʚʘ ʥʘ ʨʠʩ. 13.7 ʜʣʷ ʧʨʝʜʤʝʪʘ a ʤʦʞʥʦ ʫʢʘʟʘʪʴ 3 ʧʫʪʠ: {cbdea, 

cba, cdea}. ʊʘʢʦʡ ʥʘʙʦʨ ʧʫʪʝʡ ʥʘʟʳʚʘʝʪʩʷ ʫʩʣʦʚʥʳʤ ʙʘʟʠʩʦʤ ʧʨʝʜʤʝʪʘ 

(conditional base). ʂʘʞʜʳʡ ʧʫʪʴ ʚ ʙʘʟʠʩʝ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ ï 

ʧʨʝʬʠʢʩʘ ʠ ʩʫʬʬʠʢʩʘ. ʇʨʝʬʠʢʩ ï ʵʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʟʣʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʠʪ ʧʫʪʴ ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʫʟʣʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ 

ʧʨʝʜʤʝʪʦʤ. ʉʫʬʬʠʢʩ ï ɻ ʪʦ ʩʘʤ ʫʟʝʣ, ʢ ʢʦʪʦʨʦʤʫ çʧʨʦʢʣʘʜʳʚʘʝʪʩʷè ʧʫʪʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʣʦʚʥʦʤ ʙʘʟʠʩʝ ʚʩʝ ʧʫʪʠ ʙʫʜʫʪ ʠʤʝʪʴ ʨʘʟʣʠʯʥʳʝ 

ʧʨʝʬʠʢʩʳ ʠ ʦʜʠʥʘʢʦʚʳʡ ʩʫʬʬʠʢʩ. ʅʘʧʨʠʤʝʨ, ʚ ʧʫʪʠ cbdea ʧʨʝʬʠʢʩʦʤ 

ʙʫʜʝʪ cbde, ʘ ʩʫʬʬʠʢʩʦʤ ï a. 

ʇʨʦʮʝʩʩ ʠʟʚʣʝʯʝʥʠʷ ʠʟ FP-ʜʝʨʝʚʘ ʯʘʩʪʳʭ ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚ 

ʙʫʜʝʪ ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

1. ɺʳʙʠʨʘʝʤ ʧʨʝʜʤʝʪ (ʥʘʧʨʠʤʝʨ, a) ʠ ʥʘʭʦʜʠʤ ʚ ʜʝʨʝʚʝ ʚʩʝ ʧʫʪʠ, 

ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ ʫʟʣʘʤ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʣʷ a 

ʵʪʦ ʙʫʜʝʪ ʥʘʙʦʨ {cbdea, cba, cdea}. ɿʘʪʝʤ ʜʣʷ ʢʘʞʜʦʛʦ ʧʫʪʠ 

ʧʦʜʩʯʠʪʳʚʘʝʤ, ʩʢʦʣʴʢʦ ʨʘʟ ʜʘʥʥʳʡ ʧʨʝʜʤʝʪ ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʥʝʤ, 

ʠ ʟʘʧʠʩʳʚʘʝʤ ʵʪʦ ʚ ʚʠʜʝ (cbdea, 1), (cba, 1) ʠ (cdea, 1). 

2. ʋʜʘʣʠʤ ʩʘʤ ʧʨʝʜʤʝʪ (ʩʫʬʬʠʢʩ ʥʘʙʦʨʘ) ʠʟ ʚʝʜʫʱʠʭ ʢ ʥʝʤʫ 
ʧʫʪʝʡ, ʪ.ʝ. {cbdea, cba, cdea}. ʇʦʩʣʝ ʵʪʦ ʦʩʪʘʥʫʪʩʷ ʪʦʣʴʢʦ 

ʧʨʝʬʠʢʩʳ: {cbde, cb, cde}. 
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3. ʇʦʜʩʯʠʪʘʝʤ, ʩʢʦʣʴʢʦ ʨʘʟ ʢʘʞʜʳʡ ʧʨʝʜʤʝʪ ʧʦʷʚʣʷʝʪʩʷ ʚ 

ʧʨʝʬʠʢʩʘʭ ʧʫʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ, ʠ 

ʫʧʦʨʷʜʦʯʠʤ ʚ ʧʦʨʷʜʢʝ ʫʙʳʚʘʥʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ, ʧʦʣʫʯʠʚ ʥʦʚʳʡ 

ʥʘʙʦʨ ʪʨʘʥʟʘʢʮʠʡ. 

4. ʅʘ ʝʛʦ ʦʩʥʦʚʝ ʧʦʩʪʨʦʠʤ ʥʦʚʦʝ FP-ʜʝʨʝʚʦ, ʢʦʪʦʨʦʝ ʥʘʟʦʚʝʤ 

ʫʩʣʦʚʥʳʤ FP-ʜʝʨʝʚʦʤ (conditional FP-tree), ʧʦʩʢʦʣʴʢʫ ʦʥʦ 

ʩʚʷʟʘʥʦ ʪʦʣʴʢʦ ʩ ʦʜʥʠʤ ʦʙʲʝʢʪʦʤ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, a). 

5. ɺ ʵʪʦʤ FP-ʜʝʨʝʚʝ ʥʘʡʜʝʤ ʚʩʝ ʧʨʝʜʤʝʪʳ (ʫʟʣʳ), ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʦʜʜʝʨʞʢʘ (ʢʦʣʠʯʝʩʪʚʦ ʧʦʷʚʣʝʥʠʡ ʚ ʜʝʨʝʚʝ) ʨʘʚʥʘ 3 ʠ ʙʦʣʴʰʝ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʦʤʫ ʫʨʦʚʥʶ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ. 

ɽʩʣʠ ʧʨʝʜʤʝʪ ʚʩʪʨʝʯʘʝʪʩʷ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʨʘʟʘ, ʪʦ ʝʛʦ ʠʥʜʝʢʩʳ, 

ʪ.ʝ. ʯʘʩʪʦʪʳ ʧʦʷʚʣʝʥʠʡ ʚ ʫʩʣʦʚʥʦʤ ʙʘʟʠʩʝ, ʩʫʤʤʠʨʫʶʪʩʷ. 

6. ʅʘʯʠʥʘʷ ʩ ʚʝʨʭʫʰʢʠ ʜʝʨʝʚʘ, ʟʘʧʠʩʳʚʘʝʤ ʧʫʪʠ, ʢʦʪʦʨʳʝ ʚʝʜʫʪ ʢ 
ʢʘʞʜʦʤʫ ʫʟʣʫ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʧʦʜʜʝʨʞʢʘ/ʠʥʜʝʢʩ ʙʦʣʴʰʝ ʠʣʠ 

ʨʘʚʥʳ 3, ʚʦʟʚʨʘʱʘʝʤ ʥʘʟʘʜ ʧʨʝʜʤʝʪ (ʩʫʬʬʠʢʩ ʰʘʙʣʦʥʘ), 

ʫʜʘʣʝʥʥʳʡ ʥʘ ʰʘʛʝ 2, ʠ ʧʦʜʩʯʠʪʳʚʘʝʤ ʠʥʜʝʢʩ/ʧʦʜʜʝʨʞʢʫ, 

ʧʦʣʫʯʝʥʥʫʶ ʚ ʨʝʟʫʣʴʪʘʪʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʝʜʤʝʪ a ʠʤʝʝʪ 

ʠʥʜʝʢʩ 3, ʪʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ (c b a, 3), ʯʪʦ ʠ ʙʫʜʝʪ ʷʚʣʷʪʴʩʷ 

ʧʦʧʫʣʷʨʥʳʤ ʧʨʝʜʤʝʪʥʳʤ ʥʘʙʦʨʦʤ. 

ɼʣʷ ʧʦʷʩʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʠʟʚʣʝʯʝʥʠʷ ʰʘʙʣʦʥʦʚ ʠʟ FP-ʜʝʨʝʚʘ 

ʧʨʦʜʦʣʞʠʤ ʨʘʩʩʤʦʪʨʝʥʠʝ ʧʨʠʤʝʨʘ ʜʣʷ ʙʘʟʳ ʜʘʥʥʳʭ ʪʨʘʥʟʘʢʮʠʡ ʠʟ ʪʘʙʣ. 

13.1 ʠ ʧʦʩʪʨʦʝʥʥʦʛʦ ʜʣʷ ʥʝʸ FP-ʜʝʨʝʚʘ. 

ʅʘʯʥʝʤ ʩ ʧʨʝʜʤʝʪʘ a, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʦʜʜʝʨʞʢʫ 3 ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʚʣʷʝʪʩʷ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʤʩʷ ʧʨʝʜʤʝʪʦʤ. ʇʨʝʬʠʢʩʳ 

ʧʫʪʝʡ, ʚʝʜʫʱʠʭ ʢ ʫʟʣʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ a, ʙʫʜʫʪ: (c b d e a, 1), (c b a, 1), (c 

d e a, 1). ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ ʫʩʣʦʚʥʦʛʦ ʙʘʟʠʩʘ ʜʣʷ ʩʫʬʬʠʢʩʘ a, 

ʧʦʩʪʨʦʠʤ ʫʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ (ʨʠʩ. 13.8). 
 

 
ʈʠʩ. 13.8. ʋʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ ʜʣʷ ʧʨʝʜʤʝʪʘ a 
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ʇʦʩʢʦʣʴʢʫ ʧʨʝʜʤʝʪʳ d ʠ e ʚʩʪʨʝʯʘʶʪʩʷ ʜʚʘ ʨʘʟʘ, ʪʦ ʠʭ ʠʥʜʝʢʩʳ 

ʩʫʤʤʠʨʫʶʪʩʷ, ʠ ʚ ʠʪʦʛʝ ʤʳ ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʡ ʧʦʨʷʜʦʢ ʧʨʝʜʤʝʪʦʚ: (c, 

3), (b, 2), (d, 2), (e, 2). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʦʣʴʢʦ ʫʟʝʣ c ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʫʨʦʚʥʶ ʤʠʥʠʤʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ 3. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʝʜʤʝʪʘ a 

ʤʦʞʝʪ ʙʳʪʴ ʩʛʝʥʝʨʠʨʦʚʘʥ ʪʦʣʴʢʦ ʦʜʠʥ ʧʦʧʫʣʷʨʥʳʡ ʥʘʙʦʨ (c, a, 3). 

ɿʘʪʝʤ ʧʝʨʝʭʦʜʠʤ ʢ ʩʣʝʜʫʶʱʝʤʫ ʧʨʝʜʤʝʪʫ b ʩ ʧʦʜʜʝʨʞʢʦʡ 5. 

ʋʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ, ʧʦʩʪʨʦʝʥʥʦʝ ʜʣʷ ʥʝʛʦ, ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʪʦʣʴʢʦ 

ʦʜʠʥ ʫʟʝʣ c, ʧʦʩʢʦʣʴʢʫ ʚ ʜʝʨʝʚʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʜʠʥ ʧʫʪʴ ʩb, ʘ ʩʫʬʬʠʢʩ b 

ʠʩʢʣʶʯʘʝʪʩʷ. ʕʪʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩ. 13.9. 

 

 
ʈʠʩ. 13.9. ʋʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ ʜʣʷ ʩʫʬʬʠʢʩʘ b 

 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʬʠʢʩʳ ʧʫʪʝʡ ʙʫʜʫʪ (c b, 4) ʠ (b, 1), ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʣʷ ʧʨʝʜʤʝʪʘ b ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʪʦʣʴʢʦ ʦʜʠʥ 

ʧʦʧʫʣʷʨʥʳʡ ʥʘʙʦʨ (c b, 4). 

ɼʣʷ ʧʨʝʜʤʝʪʘ c, ʧʦʩʢʦʣʴʢʫ ʦʥ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ 

ʧʦʪʦʤʢʦʤ ʢʦʨʥʝʚʦʛʦ ʫʟʣʘ, ʥʝʣʴʟʷ ʫʢʘʟʘʪʴ ʧʫʪʴ (ʩʤ. ʨʠʩ. 13.7). ɿʥʘʯʠʪ, 

ʧʨʝʬʠʢʩ ʧʫʪʝʡ ʜʣʷ ʥʝʛʦ ʙʫʜʝʪ ʧʫʩʪʳʤ, ʠʟ ʯʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠ 

ʧʦʧʫʣʷʨʥʳʝ ʧʨʝʜʤʝʪʥʳʝ ʥʘʙʦʨʳ ʦʪʩʫʪʩʪʚʫʶʪ. 

ʉʣʝʜʫʶʱʠʡ ʧʨʝʜʤʝʪ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʤʳ ʧʨʦʠʟʚʝʜʝʤ ʧʦʠʩʢ 

ʧʦʧʫʣʷʨʥʳʭ ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚ, ʙʫʜʝʪ d ʩ ʧʦʜʜʝʨʞʢʦʡ ʨʘʚʥʦʡ 5. 

ʋʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ, ʩʚʷʟʘʥʥʦʝ ʩ ʧʨʝʜʤʝʪʦʤ d ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 

13.10. 

 

 
ʈʠʩ. 13.10. ʋʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ ʜʣʷ ʧʨʝʜʤʝʪʘ d 
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ʇʨʝʬʠʢʩʳ ʧʫʪʝʡ ʜʣʷ ʫʩʣʦʚʥʦʛʦ ʜʝʨʝʚʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʨʝʜʤʝʪʦʤ 

d, ʙʫʜʫʪ: (c b d, 2), (c d, 2) ʠ (b dd, 1). ʋʯʠʪʳʚʘʷ, ʯʪʦ ʠʥʜʝʢʩʳ ʜʣʷ ʫʟʣʦʚ 

b ʩʫʤʤʠʨʫʶʪʩʷ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʧʫʣʷʨʥʳʝ ʧʨʝʜʤʝʪʥʳʝ ʥʘʙʦʨʳ 

ʙʫʜʫʪ (c, d, 4) ʠ (b, d, 3). 

ʀ, ʥʘʢʦʥʝʮ, ʜʣʷ ʧʦʩʣʝʜʥʝʛʦ ʧʨʝʜʤʝʪʘ ʝ, ʠʤʝʶʱʝʛʦ ʧʦʜʜʝʨʞʢʫ 5, 

ʫʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 13.11. 

 

 
ʈʠʩ. 13.11. ʋʩʣʦʚʥʦʝ FP-ʜʝʨʝʚʦ ʜʣʷ ʧʨʝʜʤʝʪʘ e 

 

ʇʨʝʬʠʢʩʳ ʧʫʪʝʡ, ʚʝʜʫʱʠʭ ʚ ʫʩʣʦʚʥʦʤ ʜʝʨʝʚʝ ʢ ʫʟʣʘʤ, ʩʚʷʟʘʥʥʳʤ 

ʩ ʧʨʝʜʤʝʪʦʤ e, ʙʫʜʫʪ: (c b d e, 2) (c d e, 2) (b d e, 1). ʇʦʜʩʯʠʪʘʚ ʩʫʤʤʘʨʥʫʶ 

ʧʦʜʜʝʨʞʢʫ ʢʘʞʜʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʫʩʣʦʚʥʦʤ ʜʝʨʝʚʝ ʠ ʫʧʦʨʷʜʦʯʠʚ 

ʧʨʝʜʤʝʪʳ ʧʦ ʝʝ ʫʙʳʚʘʥʠʶ, ʧʦʣʫʯʠʤ: (d, 5), (c, 4), (b, 3). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʧʦʧʫʣʷʨʥʳʤʠ ʧʨʝʜʤʝʪʥʳʤʠ ʥʘʙʦʨʘʤʠ ʜʣʷ ʧʨʝʜʤʝʪʘ e ʙʫʜʫʪ: (d, e, 5), (d, 

c, e, 4), (d, b, e, 3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʧʦʧʫʣʷʨʥʳʝ 

ʧʨʝʜʤʝʪʥʳʝ ʥʘʙʦʨʳ: (c, a, 3), (c, b, 4), (c, d, 4), (b, d, 3), (d, e, 5), (d, c, e, 

4), (d, b, e, 3). 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1. ʈʘʩʰʠʬʨʫʡʪʝ ʘʙʙʨʝʚʠʘʪʫʨʫ FPG. 

2. ʏʪʦ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʘʣʛʦʨʠʪʤʘ FPG? 

3. ʂʘʢʦʚʳ ʦʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʘʣʛʦʨʠʪʤʘ FPG? 

4. ʏʪʦ ʪʘʢʦʝ FP-ʜʝʨʝʚʦ? 

5. ʂʨʘʪʢʦ ʦʧʠʰʠʪʝ ʧʨʦʮʝʩʩ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʘ FPG. 

6. ʂʘʢ ʧʨʦʠʩʭʦʜʠʪ ʠʟʚʣʝʯʝʥʠʝ ʯʘʩʪʳʭ ʧʨʝʜʤʝʪʥʳʭ ʥʘʙʦʨʦʚ ʚ 

FPG? 
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ɻʣʦʩʩʘʨʠʡ 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ - ʦʙʣʘʩʪʴ ʢʦʤʧʴʶʪʝʨʥʦʡ ʥʘʫʢʠ, 

ʟʘʥʠʤʘʶʱʫʶʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʝʡ ʨʘʟʫʤʥʦʛʦ ʧʦʚʝʜʝʥʠʷ.  

ʉʪʘʪʠʩʪʠʢʘ - ʵʪʦ ʥʘʫʢʘ ʦ ʤʝʪʦʜʘʭ ʩʙʦʨʘ ʜʘʥʥʳʭ, ʠʭ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʨʠʩʫʱʠʭ ʠʟʫʯʘʝʤʦʤʫ 

ʷʚʣʝʥʠʶ. 

Data Mining  (ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʀɸɼ) - ʵʪʦ ʧʨʦʮʝʩʩ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚ ʩʳʨʳʭ ʜʘʥʥʳʭ ʨʘʥʝʝ ʥʝʠʟʚʝʩʪʥʳʭ, ʥʝʪʨʠʚʠʘʣʴʥʳʭ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʝʟʥʳʭ ʠ ʜʦʩʪʫʧʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʟʥʘʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨʘʭ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʇʦʠʩʢ ï ʵʪʦ ʤʝʪʦʜ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ, ʚ ʢʦʪʦʨʦʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʡ ʟʘʜʘʯʠ (problem states), ʪ.ʝ. ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ 

ʩʪʘʜʠʡ ʝʸ ʨʝʰʝʥʠʷ (ʧʨʠʤʝʨʳ ʩʦʩʪʦʷʥʠʡ ʟʘʜʘʯʠ: ʨʘʟʣʠʯʥʳʝ ʨʘʟʤʝʱʝʥʠʷ 

ʬʠʛʫʨ ʥʘ ʜʦʩʢʝ ʧʨʠ ʠʛʨʝ ʚ ʰʘʭʤʘʪʳ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʰʘʛʠ 

ʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ). 

ʂʦʥʮʝʧʪʫʘʣʴʥʘʷ ʤʦʜʝʣʴ ï ʧʨʦʩʣʦʡʢʘ ʤʝʞʜʫ ʯʝʣʦʚʝʯʝʩʢʠʤ ʦʧʳʪʦʤ ʠ 

ʨʝʘʣʠʟʦʚʘʥʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. 

ʂʨʦʩʩʦʚʝʨ - ʛʝʥʝʨʠʨʫʝʪ ʥʦʚʫʶ ʭʨʦʤʦʩʦʤʫ, ʦʙʲʝʜʠʥʷʷ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʤʘʪʝʨʠʘʣ ʜʚʫʭ ʨʦʜʠʪʝʣʴʩʢʠʭ. 

ʄʫʪʘʮʠʷ - ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʫʯʘʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʭʨʦʤʦʩʦʤʳ 

(ʦʙʳʯʥʦ ʧʨʦʩʪʳʤ ʠʟʤʝʥʝʥʠʝʤ ʩʦʩʪʦʷʥʠʷ ʦʜʥʦʛʦ ʠʟ ʙʠʪʦʚ ʥʘ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ). 

ʀʥʚʝʨʩʠʷ - ʠʟʤʝʥʷʝʪ ʧʦʨʷʜʦʢ ʙʠʪ ʚ ʭʨʦʤʦʩʦʤʝ ʧʫʪʸʤ ʮʠʢʣʠʯʝʩʢʦʡ 

ʧʝʨʝʩʪʘʥʦʚʢʠ (ʩʣʫʯʘʡʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ).  

ʂʦʤʤʫʥʠʢʘʪʠʚʥʳʝ ʤʝʪʦʜʳ - ʚʩʝ ʚʠʜʳ ʢʦʥʪʘʢʪʦʚ ʠʥʞʝʥʝʨʘ ʧʦ ʟʥʘʥʠʷʤ ʩ 

ʞʠʚʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʥʘʥʠʡ - ʵʢʩʧʝʨʪʦʤ. 

Random forest (ʩʣʫʯʘʡʥʳʡ ʣʝʩ) - ʘʣʛʦʨʠʪʤ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʃʝʦ ɹʨʝʡʤʘʥʦʤ ʠ ɸʜʝʣʴ ʂʘʪʣʝʨ, ʟʘʢʣʶʯʘʶʱʠʡʩʷ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʠʪʝʪʘ (ʘʥʩʘʤʙʣʷ) ʨʝʰʘʶʱʠʭ ʜʝʨʝʚʴʝʚ. 

ɹʫʪʩʪʨʵʧ - ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʚʳʙʦʨʦʢ ʜʘʥʥʳʭ ʪʦʛʦ ʞʝ 

ʨʘʟʤʝʨʘ, ʯʪʦ ʠ ʠʩʭʦʜʥʘʷ ʛʝʥʝʨʘʣʴʥʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʥʦ ʩ ʨʘʟʥʳʤʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷʤʠ ʠʥʪʝʨʝʩʫʶʱʝʡ ʚʝʣʠʯʠʥʳ. 

ɸʥʩʘʤʙʣʴ ʤʦʜʝʣʝʡ - ʅʘʙʦʨ ʤʦʜʝʣʝʡ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʝʜʠʥʩʪʚʝʥʥʦʡ ʟʘʜʘʯʠ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʠʤʝʥʝʥʠʝ ʘʥʩʘʤʙʣʝʡ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ʏʝʣʦʚʝʯʝʩʢʦʝ ʦʙʱʝʩʪʚʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ 

ʩʪʘʥʦʚʠʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʣʦʞʥʳʤ. ʇʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʟʘʜʘʯʠ, ʧʨʦʙʣʝʤʳ, 

ʚʳʟʦʚʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʘʪʴ, ʯʪʦʙʳ ʧʨʦʛʨʝʩʩ ʥʝ ʩʪʦʷʣ ʥʘ ʤʝʩʪʝ. 

ʅʘʫʢʘ ʥʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ. ʆʥʘ ʧʨʝʜʣʘʛʘʝʪ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʧʦʜʭʦʜʳ, ʤʝʪʦʜʠʢʠ ʠ ʤʝʪʦʜʳ. ʆʜʥʠʤ ʠʟ ʪʘʢʠ ʥʘʧʨʘʚʣʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ, ʥʘ ʚʟʛʣʷʜ ʘʚʪʦʨʘ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʥʦʚʦʡ ʦʙʣʘʩʪʴʶ ʯʝʣʦʚʝʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʧʦʪʦʤʫ, ʯʪʦ ʛʨʘʥʠʮʳ ʝʸ ʧʦ-

ʧʨʝʞʥʝʤʫ ʥʝ ʦʧʨʝʜʝʣʝʥʳ. ʆʥʠ ʧʨʦʜʦʣʞʘʶʪ ʘʢʪʠʚʥʦ ʨʘʩʰʠʨʷʪʴʩʷ. ʕʪʦ 

ʚʳʟʚʘʥʦ ʪʝʤ, ʯʪʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʦʢʘʟʘʣʩʷ ʦʯʝʥʴ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤ ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʱʝʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʩ ʢʘʞʜʳʤ ʜʥʸʤ ʦʪʢʨʳʚʘʶʪʩʷ ʚʩʸ 

ʥʦʚʳʝ ʠ ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʛʜʝ ʦʥ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʧʦʣʝʟʥʳʤ ʠ, 

ʯʘʩʪʦ, ʧʨʦʩʪʦ ʥʝʟʘʤʝʥʠʤʳʤ. 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʦʙʣʘʜʘʶʪ ʥʝʠʩʯʝʨʧʘʝʤʳʤ ʧʦʪʝʥʮʠʘʣʦʤ. ʕʪʦ ʦʜʥʦʟʥʘʯʥʦ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʨʘʙʦʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʨʘʡʥʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤʠ. ʉʧʦʩʦʙʩʪʚʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʟʳʩʢʘʥʠʡ/ʨʘʟʨʘʙʦʪʦʢ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ 

ʜʦʩʪʘʪʦʯʥʦ (ʤʠʥʠʤʘʣʴʥʦ) ʢʦʤʧʴʶʪʝʨʘ ʩ ʜʦʩʪʫʧʦʤ ʢ ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. 

ɹʣʘʛʦʜʘʨʷ ʪʘʢʠʤ ʥʝʚʳʩʦʢʠʤ ʪʨʝʙʦʚʘʥʠʷʤ, ʢʨʫʛ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ ʰʠʨʦʢʠʤ. ʀʤ ʤʦʞʝʪ ʩʪʘʪʴ ʧʦʯʪʠ 

ʢʘʞʜʳʡ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʟʥʘʢʦʤʷʱʠʝ 

ʯʠʪʘʪʝʣʝʡ ʩ ʦʙʣʘʩʪʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʝʛʦ ʤʝʪʦʜʘʤʠ ʠ 

ʟʘʜʘʯʘʤʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʦʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ, ʷʚʣʷʶʪʩʷ 

ʘʢʪʫʘʣʴʥʳʤʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʳʤʠ. 

ʆʜʥʦʡ ʠʟ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ (data mining). ʆʥʘ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʘʤʳʭ ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʟʘʜʘʯ. ʇʝʨʝʯʝʥʴ ʧʨʦʙʣʝʤ, ʨʝʰʘʝʤʳʭ ʧʦʩʨʝʜʩʪʚʦʤ 

ʤʝʪʦʜʦʚ ʚʳʰʝʧʨʠʚʝʜʸʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ, ʨʝʛʫʣʷʨʥʦ ʧʦʧʦʣʥʷʝʪʩʷ.  
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