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 ʖʋʈɻʋ 
ʂʘʬʝʜʨʘ ʀɸʆʋ 

ɸʅʅʆʊɸʎʀʗ 

 

ɻʘʨʠʧʦʚ ɸ.ʈ. ʈʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʪʦʚʘʨʦʚ 

ʤʝʪʦʜʘʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ. ï 

ʏʝʣʷʙʠʥʩʢ: ʖʋʨɻʋ, ɺʐʕʂʅ; 2018, 69 c. 28 ʠʣ., 

ʙʠʙʣʠʦʛʨ. ʩʧʠʩʦʢ ï 20 ʥʘʠʤ. 

 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʚʩʝ ʯʘʱʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʙʠʟʥʝʩʘ. ʆʜʥʘ ʠʟ ʥʠʭ, ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʜʘʥʥʳʭ. ɺ ʵʪʦʡ 

ʨʘʙʦʪʝ ʚ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ ʚʳʩʪʫʧʘʶʪ ʪʦʚʘʨʳ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʠ ʠʭ ʦʯʠʩʪʢʘ. ɸ 

ʪʘʢʞʝ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʩʧʦʩʦʙʳ 

ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʫʜʝʪ ʨʘʟʨʘʙʦʪʘʥ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ ʚ ʢʦʤʧʘʥʠʠ ProAnalytics. ʅʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʦʜʫʢʪ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ, ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʚʥʫʪʨʠ ʢʦʤʧʘʥʠʠ. 
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ɺɺɽɼɽʅʀɽ 

 

ʂʦʤʧʘʥʠʷ ProAnalytics ʟʘʥʠʤʘʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛʦʤ ʮʝʥ ʥʘ ʪʦʚʘʨʳ ʚ 

ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘʭ, ʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʨʘʟʣʠʯʥʳʝ ʦʪʯʝʪʳ ʜʣʷ ʤʘʛʘʟʠʥʦʚ 

ʢʦʥʢʫʨʝʥʪʦʚ ʧʦ ʩʦʙʨʘʥʥʳʤ ʜʘʥʥʳʤ ʦ ʪʦʚʘʨʘʭ ʩ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʦʚ. ɼʣʷ ʢʦʤʧʘʥʠʠ 

ʚʘʞʥʦ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʩʦʩʪʘʚʣʷʝʪʩʷ  ʚʨʫʯʥʫʶ. ʕʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʛʨʦʤʥʳʝ ʟʘʪʨʘʪʳ ʠ ʙʦʣʴʰʦʡ ʦʙʲʝʤ 

ʨʫʪʠʥʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʪ ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʵʪʫ ʨʘʙʦʪʫ. 

ɼʘʥʥʘʷ ʚʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʨʝʰʘʝʪ ʨʝʘʣʴʥʫʶ ʧʨʦʙʣʝʤʫ 

ʙʠʟʥʝʩʘ. ʎʝʣʴ ʵʪʦʡ ʨʘʙʦʪʳ ð ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ ʛʦʨʘʟʜʦ 

ʙʳʩʪʨʝʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨʳ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʟʘʪʨʘʪʘʤʠ ʨʝʩʫʨʩʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʨʝʰʝʥʦ ʧʨʠʤʝʥʠʪʴ ʤʝʪʦʜʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

1) ʀʟʫʯʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ, 

ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʙʠʙʣʠʦʪʝʢʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʦʚ 

2) ʉʦʙʨʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ 

3) ɺʳʙʨʘʪʴ ʤʝʪʨʠʢʫ ʠ ʩʧʦʩʦʙ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʤʦʜʝʣʝʡ 

4) ʇʦʩʪʨʦʠʪʴ ʠ ʦʮʝʥʠʪʴ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ 

5) ɺʥʝʜʨʠʪʴ ʤʦʜʝʣʴ ʚ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

 ɺ ʭʦʜʝ ʨʘʟʨʘʙʦʪʢʝ ʙʫʜʫʪ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ 

ʜʘʥʥʳʭ ʠ ʤʝʪʦʜʳ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

 ɹʦʣʝʝ ʪʦʛʦ, ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʡ ʢʦʤʧʘʥʠʠ, ʧʦʩʢʦʣʴʢʫ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʪ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ. ʕʪʦ ʤʦʞʝʪ ʜʘʪʴ ʧʦʣʴʟʫ ʧʦʩʣʝʜʫʶʱʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ 

ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 
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1. ʆʇʀʉɸʅʀɽ ɹʀɿʅɽʉ-ʇʈʆʎɽʉʉʆɺ ʀ ʉɹʆʈ ɼɸʅʅʓʍ 

1.1. ʇʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʣʦʛʠʠ CRISP-DM 

CRoss Industry Standard Process for Data Mining (CRISP-DM) ï ʩʪʘʥʜʘʨʪ, 

ʦʧʠʩʳʚʘʶʱʠʡ ʦʙʱʠʝ ʧʨʦʮʝʩʩʳ ʠ ʧʦʜʭʦʜʳ ʢ ʘʥʘʣʠʪʠʢʝ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ data-mining ʧʨʦʝʢʪʘʭ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ ʠ 

ʠʥʜʫʩʪʨʠʠ. 

ʅʘ ʠʟʚʝʩʪʥʦʤ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʧʦʨʪʘʣʝ kdnuggets.org ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʫʙʣʠʢʫʝʪʩʷ ʦʧʨʦʩ (ʨʠʩ. 1.1.) ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʩʨʝʜʠ ʤʝʪʦʜʦʣʦʛʠʡ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʧʝʨʚʦʝ ʤʝʩʪʦ ʧʦ ʧʦʧʫʣʷʨʥʦʩʪʠ ʨʝʛʫʣʷʨʥʦ ʟʘʥʠʤʘʝʪ ʠʤʝʥʥʦ CRISP-DM, 

ʜʘʣʴʰʝ ʩ ʙʦʣʴʰʠʤ ʦʪʨʳʚʦʤ ʠʜʝʪ SEMMA ʠ ʨʝʞʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ KDD 

Process. 

 

ʈʠʩʫʥʦʢ 1.1 ï ʇʦʧʫʣʷʨʥʦʩʪʴ ʤʝʪʦʜʦʣʦʛʠʡ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʄʝʪʦʜʦʣʦʛʠʷ ʨʘʟʨʘʙʦʪʘʥʘ ʚ 1996 ʛʦʜʫ ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʪʨʝʭ ʢʦʤʧʘʥʠʡ 

(ʥʳʥʝʰʥʠʝ DaimlerChrysler, SPSS ʠ Teradata) ʠ ʜʘʣʝʝ ʜʦʨʘʙʘʪʳʚʘʣʘʩʴ ʧʨʠ 

ʫʯʘʩʪʠʠ 200 ʢʦʤʧʘʥʠʡ ʨʘʟʣʠʯʥʳʭ ʠʥʜʫʩʪʨʠʡ, ʠʤʝʶʱʠʭ ʦʧʳʪ data-mining 
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ʧʨʦʝʢʪʦʚ. ɺʩʝ ʵʪʠ ʢʦʤʧʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠ ʨʘʟʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʥʦ ʧʨʦʮʝʩʩ ʫ ʚʩʝʭ ʙʳʣ ʧʦʩʪʨʦʝʥ ʦʯʝʥʴ ʧʦʭʦʞʝ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʘʢʪʠʚʥʦ ʧʨʦʜʚʠʛʘʝʪʩʷ ʢʦʤʧʘʥʠʝʡ IBM. ʅʘʧʨʠʤʝʨ, ʦʥʘ 

ʠʥʪʝʛʨʠʨʦʚʘʥʘ ʚ ʧʨʦʜʫʢʪ IBM SPSS Modeler (ʙʳʚʰʠʡ SPSS Clementine). 

ɺʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ʤʝʪʦʜʦʣʦʛʠʠ ï ʫʜʝʣʝʥʠʝ ʚʥʠʤʘʥʠʷ ʙʠʟʥʝʩ-ʮʝʣʷʤ 

ʢʦʤʧʘʥʠʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʨʫʢʦʚʦʜʩʪʚʫ ʚʦʩʧʨʠʥʠʤʘʪʴ ʧʨʦʝʢʪʳ ʧʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ 

ʥʝ ʢʘʢ çʧʝʩʦʯʥʠʮʫè ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʘ ʢʘʢ ʧʦʣʥʦʮʝʥʥʳʡ ʵʣʝʤʝʥʪ ʙʠʟʥʝʩ-

ʧʨʦʮʝʩʩʦʚ ʢʦʤʧʘʥʠʠ. 

ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ð ʵʪʦ ʜʦʚʦʣʴʥʦ ʜʝʪʘʣʴʥʦʝ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ 

ʢʘʞʜʦʛʦ ʰʘʛʘ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʭʦʨʦʰʦ ʟʘʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʮʝʩʩ 

ʧʦʟʚʦʣʷʝʪ ʤʝʥʝʜʞʤʝʥʪʫ ʣʫʯʰʝ ʧʦʥʠʤʘʪʴ ʩʫʪʴ ʧʨʦʝʢʪʘ, ʘ ʘʥʘʣʠʪʠʢʘʤ ï ʙʦʣʴʰʝ 

ʚʣʠʷʪʴ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 

ʉʦʛʣʘʩʥʦ CRISP-DM, ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʧʨʦʝʢʪ ʩʦʩʪʦʠʪ ʠʟ ʰʝʩʪʠ ʦʩʥʦʚʥʳʭ 

ʵʪʘʧʦʚ, ʚʳʧʦʣʥʷʝʤʳʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ (ʨʠʩ. 1.2): 

¶ ɹʠʟʥʝʩ-ʘʥʘʣʠʟ (Business understanding) 

¶ ɸʥʘʣʠʟ ʜʘʥʥʳʭ (Data understanding) 

¶ ʇʦʜʛʦʪʦʚʢʘ ʜʘʥʥʳʭ (Data preparation) 

¶ ʄʦʜʝʣʠʨʦʚʘʥʠʝ (Modeling) 

¶ ʆʮʝʥʢʘ ʨʝʟʫʣʴʪʘʪʘ (Evaluation) 

¶ ɺʥʝʜʨʝʥʠʝ (Deployment) 

ʄʝʪʦʜʦʣʦʛʠʷ ʥʝ ʞʝʩʪʢʘʷ. ʆʥʘ ʜʦʧʫʩʢʘʝʪ ʚʘʨʠʘʮʠʶ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʝʢʪʘ ï ʤʦʞʥʦ ʚʦʟʚʨʘʱʘʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʠʤ ʰʘʛʘʤ, ʤʦʞʥʦ ʢʘʢʠʝ-

ʪʦ ʰʘʛʠ ʧʨʦʧʫʩʢʘʪʴ, ʝʩʣʠ ʜʣʷ ʨʝʰʘʝʤʦʡ ʟʘʜʘʯʠ ʦʥʠ ʥʝ ʚʘʞʥʳ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʕʪʘʧʳ CRISP-DM 
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1.2. ɸʥʘʣʠʟ ʙʠʟʥʝʩ ʧʨʦʮʝʩʩʦʚ 

ʂʦʤʧʘʥʠʷ ProAnalytics ʝʞʝʜʥʝʚʥʦ ʩʦʙʠʨʘʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʠʣʣʠʦʥʘʭ 

ʮʝʥ ʚ ʜʝʥʴ ʩ ʨʘʟʣʠʯʥʳʭ ʩʘʡʪʦʚ ð ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ. ɺ ʥʝʝ ʚʭʦʜʠʪ 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʮʝʥ, ʪʝʢʩʪ ʢʘʪʝʛʦʨʠʠ, ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʚʘʨʘ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʮʝʥʘ, 

ʦʧʠʩʘʥʠʝ, ʥʘʣʠʯʠʝ. ɼʣʷ ʦʪʜʝʣʴʥʳʭ ʟʘʢʘʟʯʠʢʦʚ ʤʦʞʝʪ ʩʦʙʠʨʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʜʨʫʛʘʷ ʠʥʬʦʨʤʘʮʠʷ. 

ʂʣʠʝʥʪʘʤʠ ʢʦʤʧʘʥʠʠ ʷʚʣʷʶʪʩʷ ʚʝʥʜʦʨʳ ʣʠʙʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʳ. ʂʘʢ 

ʧʨʘʚʠʣʦ, ʦʥʠ ʟʘʢʘʟʳʚʘʶʪ ʦʪʯʝʪʳ ʧʦ ʮʝʥʘʤ ʥʘ ʪʦʚʘʨʳ ʢʦʥʢʫʨʝʥʪʦʚ. ɼʣʷ ʤʥʦʛʠʭ 

ʦʪʯʝʪʦʚ ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʦʚʘʨʘʤ ʚ ʨʘʟʨʝʟʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʘʪʝʛʦʨʠʡ. 

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫ ʢʘʞʜʦʛʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ ʩʚʦʷ ʩʪʨʫʢʪʫʨʘ 

ʢʘʪʘʣʦʛʘ ʪʦʚʘʨʦʚ. ʇʦʩʢʦʣʴʢʫ ʠʥʬʦʨʤʘʮʠʷ ʩʦʙʠʨʘʝʪʩʷ ʩ ʨʘʟʣʠʯʥʳʭ ʠʥʪʝʨʥʝʪ-

ʤʘʛʘʟʠʥʦʚ, ʠ ʫ ʢʘʞʜʦʛʦ ʩʚʦʷ ʩʪʨʫʢʪʫʨʘ ʢʘʪʘʣʦʛʘ, ʪʦ ʩʦʙʨʘʥʥʳʝ ʪʦʚʘʨʳ ʪʨʝʙʫʝʪʩʷ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʚ ʝʜʠʥʳʡ ʢʘʪʘʣʦʛ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʨʫʯʥʫʶ 

ʨʘʙʦʪʥʠʢʘʤʠ ʢʦʤʧʘʥʠʠ. ʊ.ʝ. ʨʘʙʦʪʥʠʢʠ ʚʨʫʯʥʫʶ ʧʨʠʚʷʟʳʚʘʶʪ, ʧʦ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʧʠʩʢʫ, ʥʝʢʦʪʦʨʳʝ ʪʦʚʘʨʳ ʢ ʢʘʪʝʛʦʨʠʷʤ ʢ ʢʦʪʦʨʳʤ ʵʪʠ ʪʦʚʘʨʳ 

ʦʪʥʦʩʷʪʩʷ.  

ʎʝʣʴʶ ʷʚʣʷʝʪʩʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ, ʢʦʪʦʨʳʡ ʩʥʠʟʠʪ ʟʘʪʨʘʪʳ, ʠ ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʦʧʝʨʘʪʠʚʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨʳ, ʧʦʚʳʰʘʷ ʜʦʚʦʣʴʩʪʚʦ ʢʣʠʝʥʪʦʚ. 

ɿʘ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʤʧʘʥʠʠ ʙʳʣʦ ʧʨʠʚʷʟʘʥʦ ʧʦʨʷʜʢʘ ʤʠʣʣʠʦʥʘ 

ʪʦʚʘʨʦʚ. ʅʘʢʦʧʣʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ, ʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩʦʟʜʘʪʴ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ, ʢʦʪʦʨʳʡ ʩʤʦʛ ʙʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨ. 

ʇʨʦʮʝʩʩ ʨʫʯʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʈʘʙʦʪʥʠʢ 

ʦʪʢʨʳʚʘʝʪ ʩʧʝʮʠʘʣʴʥʫʶ ʧʘʥʝʣʴ, ʥʘ ʢʦʪʦʨʳʡ ʚʳʧʘʜʘʝʪ ʩʧʠʩʦʢ ʪʦʚʘʨʦʚ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʪʝʛʦʨʠʶ. ɼʣʷ ʥʠʭ ʦʥ ʚʳʙʠʨʘʝʪ ʥʫʞʥʫʶ 

ʢʘʪʝʛʦʨʠʶ. ɼʣʷ ʥʝʢʦʪʦʨʳʭ ʪʦʚʘʨʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʢʘʪʝʛʦʨʠʠ ʧʦ 

ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ, ʩʦʩʪʘʚʣʝʥʥʳʤ ʚʨʫʯʥʫʶ, ʠ ʨʘʙʦʪʥʠʢ ʪʦʣʴʢʦ ʚʳʙʠʨʘʝʪ çɼʘè 

ʠʣʠ çʅʝʪè. 
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 ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪʘʝʪ ʩ 

ʧʣʦʭʠʤ ʢʘʯʝʩʪʚʦʤ, ʠ ʥʝ ʧʨʠʤʝʥʷʝʪ ʤʝʪʦʜʦʚ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʆʥʦ ʨʘʙʦʪʘʝʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʀʤʝʝʪʩʷ ʥʝʢʠʡ ʩʣʦʚʘʨʴ ʢʣʶʯʝʚʳʭ ʩʣʦʚ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʢʘʪʝʛʦʨʠʡ. ʕʪʠ ʩʣʦʚʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ, ʪʦ ʝʩʪʴ ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʚ 

ʥʘʠʤʝʥʦʚʘʥʠʠ ʠ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʘ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʪʦʚʘʨ ʦʪʥʦʩʠʪʩʷ ʢ 

ʢʘʪʝʛʦʨʠʠ. ɽʩʪʴ ʩʣʦʚʘ ʦʪʨʠʮʘʪʝʣʴʥʳʝ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʳʭ ʛʦʚʦʨʠʪ ʦ ʪʦʤ ʯʪʦ, ʪʦʚʘʨ 

ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʵʪʦʡ ʢʘʪʝʛʦʨʠʠ. ʉʣʦʚʘ ʚ ʩʣʦʚʘʨʝ ʩʦʩʪʘʚʣʝʥʳ ʚʨʫʯʥʫʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʩʙʦʨʘ ʜʘʥʥʳʭ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʙʠʨʘʪʴ 

ʥʘʞʘʪʠʝ ʢʥʦʧʢʠ çʅʝʪè. ʊ.ʝ. ʧʨʠ ʥʘʞʘʪʠʠ çʅʝʪè ʚ ʙʘʟʝ ʜʦʣʞʥʘ ʩʦʭʨʘʥʷʪʴʩʷ 

ʟʘʧʠʩʴ, ʢʦʪʦʨʘʷ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʥʢʨʝʪʥʳʡ ʪʦʚʘʨ ʥʝ ʧʨʠʥʘʜʣʝʞʠʪ 

ʢʦʥʢʨʝʪʥʦʡ ʢʘʪʝʛʦʨʠʠ. ʕʪʠ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʪ ʫʣʫʯʰʘʪʴ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. 
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1.3. ʉʙʦʨ ʜʘʥʥʳʭ 

 

ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʟʨʘʙʦʪʢʠ ʵʪʦ ʧʨʦʩʤʦʪʨ ʠ ʘʥʘʣʠʟ ʠʤʝʶʱʝʡʩʷ ʠʥʬʦʨʤʘʮʠʠ. 

ɸ ʪʘʢ ʞʝ ʚʳʙʦʨ ʥʫʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʤʦʜʝʣʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ɺʩʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʦʚʘʨʘʤ ʭʨʘʥʠʪʩʷ ʚ ʝʜʠʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ 

ʉʋɹɼ ʠʩʧʦʣʴʟʫʝʪʩʷ MySQL. 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʪʝʡʢʭʦʣʜʝʨʦʚ, ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʪʦʛʦ, ʢʘʢ ʠ ʢʘʢʠʝ 

ʜʘʥʥʳʝ ʩʦʙʠʨʘʶʪʩʷ, ʚ ʢʘʢʠʭ ʪʘʙʣʠʮʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʮʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʊʘʢ ʞʝ 

ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʷʩʥʠʪʴ ʥʘʩʢʦʣʴʢʦ ʟʘʰʫʤʣʝʥʥʳʤʠ ʤʦʛʫʪ ʙʳʪʴ ʜʘʥʥʳʝ. ɺ 

ʠʪʦʛʝ ʫʜʘʣʦʩʴ ʚʳʷʩʥʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

ɺʩʝʛʦ ʥʘʢʦʧʣʝʥʦ 1770580 ʪʦʚʘʨʦʚ ʧʨʠʚʷʟʘʥʥʳʭ ʢ ʪʦʚʘʨʫ. 

ɼʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʩʦʙʠʨʘʶʪʩʷ ʩ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ ʧʦ ʪʦʚʘʨʘʤ: 

¶ ʅʘʠʤʝʥʦʚʘʥʠʝ 

¶ ʊʝʢʩʪ ʢʘʪʝʛʦʨʠʠ 

¶ ʉʪʘʪʫʩ (ɺ ʥʘʣʠʯʠʠ / ʅʝʪ ʚ ʥʘʣʠʯʠʠ) 

¶ ʎʝʥʘ 

¶ ʉʩʳʣʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ 

¶ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʦʚ 

¶ ʆʧʠʩʘʥʠʝ 

¶ ɸʨʪʠʢʫʣ ʪʦʚʘʨʘ ʥʘ ʩʘʡʪʝ 

¶ ɼʘʪʘ ʩʙʦʨʘ 

¶ ʉʩʳʣʢʘ ʥʘ ʪʦʚʘʨ 

¶ ʂʦʤʧʘʥʠʷ (ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ), ʩ ʢʦʪʦʨʦʡ ʙʳʣ ʩʦʙʨʘʥ ʪʦʚʘʨ 

¶ ɹʨʝʥʜ 

ʋ ʚʩʝʭ ʪʦʚʘʨʦʚ ʩʦʙʠʨʘʶʪʩʷ:  

¶ ʥʘʠʤʝʥʦʚʘʥʠʝ 

¶ ʪʝʢʩʪ ʢʘʪʝʛʦʨʠʠ 
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¶ ʩʪʘʪʫʩ 

¶ ʮʝʥʘ, ʩʩʳʣʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ 

¶ ʘʨʪʠʢʫʣ ʪʦʚʘʨʘ ʥʘ ʩʘʡʪʝ 

¶ ʜʘʪʘ ʩʙʦʨʘ 

¶ ʩʩʳʣʢʘ ʥʘ ʪʦʚʘʨ 

¶ ʩʩʳʣʢʘ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ 

ʀ ʪʦʣʴʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʘʥʠʡ ʩʦʙʠʨʘʶʪʩʷ: 

¶ ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʦʚ 

¶ ʆʧʠʩʘʥʠʝ 

¶ ɹʨʝʥʜ 

ʉʨʝʜʠ ʪʦʚʘʨʦʚ ʫ ʢʦʪʦʨʳʡ ʝʩʪʴ ʧʨʠʚʷʟʢʘ ʢ ʢʘʪʝʛʦʨʠʠ 

¶ ʊʦʚʘʨʦʚ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ:  382087 

¶ ʉ ʦʧʠʩʘʥʠʝʤ: 209651 

¶ ʉ ʙʨʝʥʜʘʤʠ: 1284510 

ɼʘʥʥʳʝ ʦ ʧʨʠʚʷʟʢʘʭ ʚʝʨʥʳ, ʠ ʙʝʟ ʦʰʠʙʦʢ. ʊʘʢ ʫʪʚʝʨʞʜʘʣ ʩʪʝʡʢʭʦʣʜʝʨ, ʥʦ, 

ʢʘʢ ʦʢʘʟʘʣʦʩʴ, ʵʪʦʤʫ ʫʪʚʝʨʞʜʝʥʠʶ ʥʝʣʴʟʷ ʜʦʚʝʨʷʪʴ. 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʚʦʡ ʚʝʨʩʠʠ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʦ ʨʝʰʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʢʘʪʝʛʦʨʠʶ ʪʦʚʘʨʘ: 

1. ʅʘʠʤʝʥʦʚʘʥʠʝ 

2. ʊʝʢʩʪ ʢʘʪʝʛʦʨʠʠ 

3. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇʦʩʢʦʣʴʢʫ ʤʥʦʛʠʝ ʪʦʚʘʨʳ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʝ ʥʝ ʠʤʝʶʪ ʦʧʠʩʘʥʠʷ, ʵʪʫ 

ʠʥʬʦʨʤʘʮʠʶ ʨʝʰʝʥʦ ʥʝ ʚʢʣʶʯʘʪʴ ʚ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ. 

ɹʨʝʥʜʳ ʪʘʢʞʝ ʙʳʣʠ ʠʩʢʣʶʯʝʥʳ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦ ʦʰʠʙʦʢ, 

ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʯʝʨʝʟ ʥʘʠʤʝʥʦʚʘʥʠʝ ʪʦʚʘʨʘ. 

ʂʘʨʪʠʥʢʠ ʪʘʢ ʞʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʥʦ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʦʥʠ ʩʧʦʩʦʙʥʳ ʧʦʢʘʟʘʪʴ ʣʠʰʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʣʫʙʦʢʦʛʦ 
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ʦʙʫʯʝʥʠʷ, ʥʘ ʤʥʦʛʦʩʣʦʡʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʷʭ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʚʳʩʦʢʦʫʨʦʚʥʝʚʳʝ ʧʨʠʟʥʘʢʠ ʠʟ ʠʟʦʙʨʘʞʝʥʠʡ. ʅʦ ʜʣʷ ʠʭ ʦʙʫʯʝʥʠʷ ʪʨʝʙʫʝʪʩʷ 

ʙʦʣɹh ʦʝ ʢʦʣʠʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʥʘʯʘʣʘ ʙʳʣʦ ʨʝʰʝʥʦ ʠʭ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ. 

ʇʦʩʣʝ ʦʪʩʝʠʚʘʥʠʷ ʧʨʦʧʫʩʢʦʚ ʠ ʣʠʰʥʠʭ ʜʘʥʥʳʭ ʙʳʣʦ ʧʦʣʫʯʝʥʦ 342012 

ʪʦʚʘʨʦʚ. 
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ɺʳʚʦʜ ʧʦ ʛʣʘʚʝ 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʙʳʣʘ ʢʨʘʪʢʦ ʦʧʠʩʘʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʠ. ʂ ʪʦʤʫ ʞʝ 

ʠʟʫʯʝʥ ʧʨʦʮʝʩʩ, ʩʚʷʟʘʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ, ʢʦʪʦʨʳʡ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʨʫʯʥʫʶ. 

ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʪ ʦʩʫʱʝʩʪʚʠʪʴ ʩʙʦʨ ʥʫʞʥʳʭ ʜʘʥʥʳʭ, ʠ ʧʦʩʪʨʦʠʪʴ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʪʦʚʘʨʦʚ. 

 

ʊʘʢ ʞʝ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʢʦʤʧʘʥʠʠ, ʠʟʫʯʝʥ ʦʙʲʝʤ 

ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. ʂ ʪʦʤʫ ʞʝ ʙʳʣ ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ ʩʪʝʡʢʭʦʣʜʝʨʦʚ ʦ ʢʘʯʝʩʪʚʝ 

ʜʘʥʥʳʭ, ʦ ʪʦʤ, ʢʘʢ ʵʪʠ ʜʘʥʥʳʝ ʙʳʣʠ ʧʦʣʫʯʝʥʳ. 

ʉʨʝʜʠ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʙʳʣʠ ʚʳʙʨʘʥʳ ʧʦʜʭʦʜʷʱʠʝ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠ ʠʩʢʣʶʯʝʥʳ ʣʠʰʥʠʝ. 
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2. ɸʅɸʃʀɿ ʀ ʇʆɼɻʆʊʆɺʂɸ ʉʆɹʈɸʅʅʓʍ ʊʆɺɸʈʆɺ 

ʇʨʝʞʜʝ ʯʝʤ ʢʘʢ-ʣʠʙʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ, ʥʫʞʥʦ ʠʭ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ. 

ʅʫʞʥʦ ʧʦʥʷʪʴ ʢʘʢʠʝ ʦʰʠʙʢʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʜʘʥʥʳʭ. ɺʦʟʤʦʞʥʦ ʛʜʝ-ʪʦ ʤʦʞʝʪ ʥʝ 

ʭʚʘʪʘʪʴ ʜʘʥʥʳʭ. ɼʣʷ ʥʘʯʘʣʘ ʥʘʡʜʝʤ ʚʳʙʨʦʩʳ.  

ɼʣʷ ʥʘʯʘʣʘ ʧʦʩʤʦʪʨʠʤ ʢʘʢ ʚʳʛʣʷʜʷʪ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʚʳʚʝʜʝʤ 5 ʪʦʚʘʨʦʚ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ (ʈʠʩʫʥʦʢ 2.1). 

ʈʠʩʫʥʦʢ 2.1 - ʇʨʠʤʝʨʳ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ 

ɺ ʪʘʙʣʠʮʝ id ð ʵʪʦ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʪʦʚʘʨʘ ʚ ʙʘʟʝ, name ð ʥʘʠʤʝʥʦʚʘʥʠʝ, 

category ð ʪʝʢʩʪ ʢʘʪʝʛʦʨʠʠ, our_catalog_id ð ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʢʘʪʘʣʦʛʘ. 

ʂʘʢ ʤʳ ʚʠʜʠʤ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʪʝʢʩʪ ʢʘʪʝʛʦʨʠʠ ʩʦʜʝʨʞʘʪ ʨʘʟʣʠʯʥʳʡ 

ʨʝʛʠʩʪʨ ʩʠʤʚʦʣʦʚ, ʩʠʤʚʦʣʳ ʧʫʥʢʪʫʘʮʠʠ, ʠ ʧʨʦʯʠʝ ʩʠʤʚʦʣʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʟʘʤʝʥʠʪʴ ʥʘ ʧʨʦʙʝʣ. ʉʠʤʚʦʣʳ ʚʝʨʭʥʝʛʦ ʨʝʛʠʩʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʚ 

ʥʠʞʥʠʡ. ʅʝʦʙʭʦʜʠʤʦ ʦʩʪʘʚʠʪʴ ʪʦʣʴʢʦ ʙʫʢʚʳ, ʯʠʩʣʘ ʠ ʧʨʦʙʝʣʳ. ʂ ʪʦʤʫ ʞʝ ʚ 

ʪʝʢʩʪʝ ʚʩʪʨʝʯʘʶʪʩʷ ʩʣʦʚʘ, ʩʦʩʪʦʷʱʠʝ ʪʦʣʴʢʦ ʠʟ ʯʠʩʝʣ, ʪʘʢʠʝ ʩʣʦʚʘ ʪʦʞʝ ʫʜʘʣʠʤ. 

ʉʪʨʫʢʪʫʨʘ ʢʘʪʘʣʦʛʘ ʠʤʝʝʪ 4 ʫʨʦʚʥʷ ʚʣʦʞʝʥʥʦʩʪʠ. ʅʦ ʪʦʚʘʨʳ ʦʪʥʦʩʷʪʩʷ 

ʪʦʣʴʢʦ ʢ ʧʦʩʣʝʜʥʝʤʫ 4-ʤʫ ʫʨʦʚʥʶ. ʊ.ʝ. ʢ ʧʝʨʚʳʤ ʪʨʝʤ ʫʨʦʚʥʷʤ ʧʨʠʚʷʟʦʢ ʪʦʚʘʨʦʚ 

ʥʝʪ. 

ʂ ʪʦʤʫ ʞʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʚʘʨʦʚ. ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʠʤʝʪʴ ʧʨʠʚʷʟʢʫ ʦʜʠʥ ʪʦʚʘʨ ʢʦ ʤʥʦʛʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʊ.ʝ. ʥʝʩʢʦʣʴʢʦ ʟʘʧʠʩʝʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʛʫʪ ʦʪʥʦʩʠʪʴʩʷ ʢ ʦʜʥʦʤʫ ʪʦʚʘʨʫ. ʇʦʩʤʦʪʨʠʤ ʟʘʧʠʩʠ ʩʦʙʨʘʥʥʳʭ 

ʠʟ ʙʘʟʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ʈʠʩʫʥʦʢ 2.2 - ʇʨʠʤʝʨʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ  

ɿʜʝʩʴ (ʨʠʩ. 2.2) group_name ð ʵʪʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʛʫʪ ʙʳʪʴ ʩʛʨʫʧʧʠʨʦʚʘʥʳ. feature_name ð ʥʘʟʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, feature_value ð ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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2.1. ʇʦʠʩʢ ʚʳʙʨʦʩʦʚ ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʪʦʚʘʨʘ 

ɺ ʩʪʘʪʠʩʪʠʢʝ ʚʳʙʨʦʩʳ ï ʵʪʦ ʟʥʘʯʝʥʠʷ, ʨʝʟʢʦ ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʜʨʫʛʠʭ 

ʟʥʘʯʝʥʠʡ ʚ ʩʦʙʨʘʥʥʦʤ ʥʘʙʦʨʝ ʜʘʥʥʳʭ. ɺʳʙʨʦʩ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʘʥʦʤʘʣʠʠ ʚ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʜʘʥʥʳʭ ʠʣʠ ʥʘ ʦʰʠʙʢʠ ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ, ʧʦʵʪʦʤʫ ʟʘʯʘʩʪʫʶ 

ʚʳʙʨʦʩʳ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ. ʀʩʢʣʶʯʠʚ ʚʳʙʨʦʩʳ ʠʟ ʥʘʙʦʨʘ ʜʘʥʥʳʭ, 

ʚʳ ʤʦʞʝʪʝ ʧʨʠʡʪʠ ʢ ʥʝʦʞʠʜʘʥʥʳʤ ʠʣʠ ʙʦʣʝʝ ʪʦʯʥʳʤ ʚʳʚʦʜʘʤ. ʇʦʵʪʦʤʫ 

ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ ʚʳʯʠʩʣʷʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʚʳʙʨʦʩʳ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʥʘʜʣʝʞʘʱʝʝ ʧʦʥʠʤʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʡʪʠ ʚʳʙʨʦʩʳ, ʧʦʩʤʦʪʨʠʤ ʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʩ ʩʣʠʰʢʦʤ 

ʤʘʣʦʡ ʜʣʠʥʥʦʡ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠ ʩʣʠʰʢʦʤ ʙʦʣʴʰʦʡ. ɼʣʷ ʵʪʦʛʦ ʧʦʩʪʨʦʠʤ 

ʛʠʩʪʦʛʨʘʤʤʫ, ʧʦ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʪʦʚʘʨʦʚ ʠʟ 

ʚʳʙʦʨʢʠ ʧʦ ʜʣʠʥʝ ʥʘʠʤʝʥʦʚʘʥʠʷ. 

ʈʠʩʫʥʦʢ 2.3 ï ɻʠʩʪʦʛʨʘʤʤʘ ʧʦ ʜʣʠʥʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʦʚʘʨʦʚ  

ʇʦ ʛʠʩʪʦʛʨʘʤʤʝ (ʨʠʩ. 2.3) ʚʠʜʥʦ, ʯʪʦ  ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ, ʫ ʢʦʪʦʨʳʭ 

ʜʣʠʥʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʝʥʴʰʝ 180, ʨʝʟʢʦ ʫʤʝʥʴʰʘʝʪʩʷ, ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ 0. ʅʦ ʚ 

ʢʦʥʮʝ ʧʦʩʣʝ 250 ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʦ ʧʦʜʦʟʨʠʪʝʣʴʥʦ. ʇʦʩʤʦʪʨʠʤ ʥʘ ʪʦʚʘʨʳ ʫ 

ʢʦʪʦʨʳʭ ʜʣʠʥʥʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʙʦʣʴʰʝ 180. ɼʣʷ ʧʨʠʤʝʨʘ ʚʦʟʴʤʝʤ 5 ʪʦʚʘʨʦʚ. 
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ʈʠʩʫʥʦʢ 2.4 ï ʊʦʚʘʨʳ ʩ ʜʣʠʥʥʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ  

ɺʠʜʥʦ, ʯʪʦ ʫ ʵʪʠʭ ʪʦʚʘʨʦʚ (ʨʠʩ. 2.4) ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʂ ʪʦʤʫ ʞʝ ʫ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʰʠʙʢʠ ʚ ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʠ. 

ʇʦʩʢʦʣʴʢʫ ʪʘʢʠʭ ʪʦʚʘʨʦʚ ʥʝʤʥʦʛʦ, ʫʜʘʣʠʤ ʠʭ ʠʟ ʚʳʙʦʨʢʠ. 

ɼʘʣʝʝ ʧʦʩʤʦʪʨʠʤ ʥʘ ʩʣʠʰʢʦʤ ʢʦʨʦʪʢʠʝ ʥʘʠʤʝʥʦʚʘʥʠʷ. ɺʦʟʴʤʝʤ ʪʦʚʘʨʳ, ʩ 

ʜʣʠʥʥʦʡ ʥʘʠʤʝʥʦʚʘʥʠʷ ʤʝʥʝʝ 4-ʭ ʩʠʤʚʦʣʦʚ. 

 

2.5 - ʊʦʚʘʨʳ ʩ ʢʦʨʦʪʢʠʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ  

ʋ ʵʪʠʭ ʪʦʚʘʨʦʚ (ʨʠʩ. 2.5) ʚ ʥʘʠʤʝʥʦʚʘʥʠʠ ʪʦʣʴʢʦ ʪʝʢʩʪ ʤʦʜʝʣʠ. ʊʘʢʞʝ 

ʫʜʘʣʠʤ ʠʭ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʥʝ ʤʥʦʛʦ, ʘ ʪʝʢʩʪ ʤʦʜʝʣʠ ʥʠʢʘʢ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʢʘʪʝʛʦʨʠʶ. 

ʊʘʢ ʞʝ ʤʳ ʚʠʜʠʤ, ʯʪʦ ʫ ʪʦʚʘʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʢʘʪʝʛʦʨʠʷ çʈʫʙʨʠʢʘ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘè. ɼʣʷ ʪʦʚʘʨʦʚ, ʛʜʝ ʚ ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʠ ʩʦʜʝʨʞʠʪʩʷ çʈʫʙʨʠʢʘ ʥʝ 

ʦʧʨʝʜʝʣʝʥʘè, ʙʫʜʝʤ ʦʩʪʘʚʣʷʪʴ ʧʫʩʪʦʡ ʪʝʢʩʪ. 
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2.2. ʇʦʠʩʢ ʚʳʙʨʦʩʦʚ ʚ ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʘ 

ɼʣʷ ʧʦʠʩʢʘ ʚʳʙʨʦʩʦʚ ʚ ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʠ ʧʦʩʪʨʦʠʤ ʪʘʢʫʶ ʞʝ ʛʠʩʪʦʛʨʘʤʤʫ, 

ʢʘʢ ʚ ʧʫʥʢʪʝ ʚʳʰʝ, ʪʦʣʴʢʦ ʜʣʷ ʪʝʢʩʪʘ ʢʘʪʝʛʦʨʠʠ. 

 

ʈʠʩʫʥʦʢ 2.6 ï ɻʠʩʪʦʛʨʘʤʤʘ ʧʦ ʜʣʠʥʝ ʪʝʢʩʪʘ ʢʘʪʝʛʦʨʠʠ 

ɺʠʜʠʤ (ʨʠʩ. 2.6) ʯʪʦ ʝʩʪʴ ʘʥʦʤʘʣʴʥʳʝ, ʧʦ ʜʣʠʥʝ ʢʘʪʝʛʦʨʠʠ, ʪʦʚʘʨʳ, ʧʨʠ 

ʜʣʠʥʝ ʙʦʣʴʰʝ 150 ʩʠʤʚʦʣʦʚ. ʇʦʩʤʦʪʨʠʤ ʥʘ ʵʪʠ ʪʦʚʘʨʳ. 

 

ʈʠʩʫʥʦʢ 2.7 ï ʊʦʚʘʨʳ ʩ ʜʣʠʥʥʳʤ ʪʝʢʩʪʦʤ ʢʘʪʝʛʦʨʠʠ 

ɺ ʵʪʠʭ ʪʦʚʘʨʘʭ (ʨʠʩ. 2.7) ʜʫʙʣʠ ʢʘʪʝʛʦʨʠʠ. ʋʜʘʣʠʤ ʠʭ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʪʘʢʞʝ ʥʝʤʥʦʛʦ. 

ʇʦʩʤʦʪʨʠʤ ʥʘ ʩʣʠʰʢʦʤ ʢʦʨʦʪʢʠʝ ʢʘʪʝʛʦʨʠʠ ʩ ʜʣʠʥʥʦʡ ʪʝʢʩʪʘ ʤʝʥʝʝ 4-ʭ 

ʩʠʤʚʦʣʦʚ. 
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ʈʠʩʫʥʦʢ 2.8 ï ʊʦʚʘʨʳ ʩ ʜʣʠʥʥʳʤ ʪʝʢʩʪʦʤ ʢʘʪʝʛʦʨʠʠ 

ʋ ʵʪʠʭ ʪʦʚʘʨʦʚ (ʨʠʩ. 2.8) ʚʩʝ ʥʦʨʤʘʣʴʥʦ, ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ ʦʩʪʘʚʠʪʴ. 
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2.3. ʇʦʠʩʢ ʚʳʙʨʦʩʦʚ ʚ ʪʝʢʩʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʇʨʝʞʜʝ ʯʝʤ ʠʩʢʘʪʴ ʚʳʙʨʦʩʳ, ʩʨʘʟʫ ʫʜʘʣʠʤ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʣʠʯʥʳʝ 

ʩʧʝʮʩʠʤʚʦʣʳ, ʪʘʢʠʝ ʢʘʢ ç%è, ç-è, ç@è, ʟʥʘʢʠ ʧʫʥʢʪʫʘʮʠʠ, ʠ ʜʨʫʛʠʝ. ʇʝʨʝʚʝʜʝʤ 

ʚʩʝ ʚ ʥʠʞʥʠʡ ʨʝʛʠʩʪʨ. ʊʘʢʞʝ ʫʜʘʣʠʤ ʩʣʦʚʘ ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʪʦʣʴʢʦ ʠʟ ʯʠʩʝʣ.  

ʇʦʩʪʨʦʠʤ ʛʠʩʪʦʛʨʘʤʤʳ ʧʦ ʥʘʟʚʘʥʠʶ ʛʨʫʧʧ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

 

ʈʠʩʫʥʦʢ 2.9 ï ɻʠʩʪʦʛʨʘʤʤʘ ʧʦ ʜʣʠʥʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɼʣʷ ʥʘʠʤʝʥʦʚʘʥʠʷ ʛʨʫʧʧ ʘʥʦʤʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ 

ʜʣʠʥʥʦʡ ʙʦʣʝʝ 40 ʩʠʤʚʦʣʦʚ (ʨʠʩ. 2.9). 

 

ʈʠʩʫʥʦʢ 2.10 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʜʣʠʥʥʳʤ ʥʘʟʚʘʥʠʝʤ ʛʨʫʧʧʳ 

ʉʨʝʜʠ ʵʪʠʭ ʪʦʚʘʨʦʚ ʤʳ ʚʠʜʠʤ (ʨʠʩ. 2.10), ʯʪʦ ʥʘʟʚʘʥʠʷ ʛʨʫʧʧ ʩʦʙʨʘʥʳ 

ʥʝʧʨʘʚʠʣʴʥʦ, ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʦʰʠʙʢʘʤʠ, ʫʜʘʣʠʤ ʠʭ. 

ʇʦʩʪʨʦʠʤ ʛʠʩʪʦʛʨʘʤʤʳ ʧʦ ʥʘʟʚʘʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ʈʠʩʫʥʦʢ 2.11 ï ɻʠʩʪʦʛʨʘʤʤʘ ʧʦ ʜʣʠʥʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɺʠʜʠʤ, ʯʪʦ ʧʨʠ ʜʣʠʥʝ ʙʦʣʝʝ 50-ʪʠ ʩʠʤʚʦʣʦʚ ʥʘʯʠʥʘʶʪʩʷ ʘʥʦʤʘʣʠʠ (ʨʠʩ. 

2.11). ʇʦʩʤʦʪʨʠʤ ʥʘ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

 

ʈʠʩʫʥʦʢ 2.12 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʜʣʠʥʥʳʤ ʥʘʟʚʘʥʠʝʤ 

ɺʠʜʥʦ, ʯʪʦ ʫ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʟʚʘʥʠʝ ʦʰʠʙʦʯʥʦʝ (ʨʠʩ. 2.12). ʕʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ ʥʝʧʨʘʚʠʣʴʥʦ ʩʦʙʨʘʥʥʳ ʩ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ. ʋʜʘʣʠʤ ʵʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʝʧʝʨʴ ʧʦʩʤʦʪʨʠʤ ʛʠʩʪʦʛʨʘʤʤʫ ʧʦ ʜʣʠʥʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʦʣʝ 

feature_value). 

ɸʥʦʤʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʥʘʯʠʥʘʶʪʩʷ ʧʨʠ ʜʣʠʥʝ ʙʦʣʝʝ 40 ʩʠʤʚʦʣʦʚ 

(ʨʠʩ. 2.13). ʇʦʩʤʦʪʨʠʤ ʥʘ ʥʠʭ. 
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ʈʠʩʫʥʦʢ 2.13 ï ɻʠʩʪʦʛʨʘʤʤʘ ʧʦ ʜʣʠʥʝ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

 

ʈʠʩʫʥʦʢ 2.14 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ ʜʣʠʥʥʳʤ ʪʝʢʩʪʦʤ ʟʥʘʯʝʥʠʷ 

ʋ ʵʪʠʭ ʪʦʚʘʨʦʚ ʪʘʢ ʞʝ ʦʰʠʙʢʠ (ʨʠʩ. 2.14). ʕʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʳʣʠ 

ʩʦʙʨʘʥʳ ʥʝʧʨʘʚʠʣʴʥʦ ʩ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ. 

ɼʘʣʝʝ ʧʨʝʦʙʨʘʟʫʝʤ ʚʩʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʤʝʰʦʢ ʩʣʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ. 

ʊ.ʝ. ʚʦʟʴʤʝʤ ʛʨʫʧʧʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʣʝʠʤ ʝʸ ʩʦ ʚʩʝʤʠ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ ʠ 

ʟʥʘʯʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɿʘʪʝʤ ʦʙʲʝʜʠʥʠʤ ʤʝʰʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʥʘʠʤʝʥʦʚʘʥʠʷʤʠ ʠ ʧʦʩʤʦʪʨʠʤ 

ʥʘ ʧʦʣʫʯʝʥʥʫʶ ʚʳʙʦʨʢʫ. 
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ʈʠʩʫʥʦʢ 2.15 ï ʊʦʚʘʨʳ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʚ ʚʠʜʝ ʤʝʰʢʘ ʩʣʦʚ 

ɺʠʜʥʦ, ʯʪʦ ʚ ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʡ ʦʩʪʘʣʠʩʴ ʣʠʰʥʠʝ ʩʣʦʚʘ (ʨʠʩ. 2.15).  ʅʘ 

ʧʨʠʤʝʨʝ ʧʦʩʣʝʜʥʠʡ ʪʦʚʘʨ ʠʤʝʝʪ ʩʣʦʚʘ çʛʣʘʚʥʘʷè, çʢʘʪʘʣʦʛè, ʢʦʪʦʨʳʡ ʥʫʞʥʦ 

ʫʜʘʣʠʪʴ ʠʟ ʪʝʢʩʪʘ ʢʘʪʝʛʦʨʠʠ. 
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2.4. ɸʥʘʣʠʟ ʢʘʪʘʣʦʛʘ 

ʇʦʩʣʝ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʩʤʦʪʨʘ ʢʘʪʘʣʦʛʦʚ, ʙʳʣʦ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ ʩʠʣʴʥʦ ʧʦʭʦʞʠ ʜʨʫʛ ʥʘ ʜʨʫʛʘ. ʅʘʧʨʠʤʝʨ ʢʘʪʝʛʦʨʠʷ 3-ʛʦ 

ʫʨʦʚʥʷ çʊʝʣʝʚʠʟʦʨʳè ʩʦʜʝʨʞʠʪ ʧʦʜʢʘʪʝʛʦʨʠʠ: çLCD/LED-ʪʝʣʝʚʠʟʦʨʳ 15"-30"è, 

çLCD/LED-ʪʝʣʝʚʠʟʦʨʳ 32"-38"è, çLCD/LED-ʪʝʣʝʚʠʟʦʨʳ 39"-42"è ʠ ʪ. ʜ. ʊ.ʝ. ʵʪʠ 

ʢʘʪʝʛʦʨʠʠ ʩʦʜʝʨʞʘʪ ʪʝʣʝʚʠʟʦʨʳ ʩ ʨʘʟʣʠʯʥʦʡ ʜʠʘʛʦʥʘʣʴʶ. ɹʳʣʦ ʚʳʷʚʣʝʥʦ 

ʥʝʩʢʦʣʴʢʦ ʘʥʘʣʦʛʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ. ʕʪʠ ʢʘʪʝʛʦʨʠʠ ʪʨʫʜʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʤʝʪʦʜʘʤʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʨʝʰʝʥʦ ʪʦʚʘʨʳ ʵʪʠʭ ʢʘʪʝʛʦʨʠʡ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʢ 3-ʤʫ ʫʨʦʚʥʶ ʢʘʪʘʣʦʛʘ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʝ ʵʪʠ ʢʘʪʝʛʦʨʠʠ ʙʳʣʠ ʟʘʤʝʥʝʥʳ ʥʘ ʢʘʪʝʛʦʨʠʶ ʨʦʜʠʪʝʣʷ. 

ʇʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʫʯʠʣʦʩʴ ʚʩʝʛʦ 255 ʢʘʪʝʛʦʨʠʡ ʚ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʝ. 

ʅʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʢʦʣʠʯʝʩʪʚʘ ʢʘʪʝʛʦʨʠʡ (ʨʠʩ 2.16). 

ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʚʳʙʦʨʢʘ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʘʷ. ʊʦʚʘʨʦʚ ʚ ʢʘʪʝʛʦʨʠʠ 

çʐʠʥʳ ʠ ʜʠʩʢè ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ ʯʝʤ ʦʩʪʘʣʴʥʳʭ. ʂ ʪʦʤʫ ʞʝ, ʚʦ ʤʥʦʛʠʭ 

ʢʘʪʝʛʦʨʠʷʭ ʦʯʝʥʴ ʤʘʣʦ ʪʦʚʘʨʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʣʦʭʦ ʩʢʘʟʘʪʴʩʷ ʥʘ ʢʘʯʝʩʪʚʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʦʚʘʨʦʚ. ɼʣʷ ʦʙʫʯʝʥʠʷ ʪʘʢʠʭ ʢʘʪʝʛʦʨʠʡ ʤʦʞʝʪ ʧʨʦʩʪʦ ʥʝ ʭʚʘʪʠʪʴ 

ʜʘʥʥʳʭ. 

ʉʣʝʜʫʶʱʝʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʶʪʩʷ ʧʫʩʪʳʝ ʢʘʪʝʛʦʨʠʠ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʠʤʝʶʪʩʷ ʢʘʪʝʛʦʨʠʠ, ʢ ʢʦʪʦʨʳʤ ʥʝ ʧʨʠʚʷʟʘʥ ʥʝ ʦʜʠʥ ʪʦʚʘʨ. ʂʦʛʜʘ ʙʫʜʝʪ ʥʫʞʥʦ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʨʝʘʣʴʥʳʝ ʪʦʚʘʨʳ, ʝʩʣʠ ʧʦʧʘʜʫʪʩʷ ʪʦʚʘʨʳ ʠʟ ʢʘʪʝʛʦʨʠʡ, 

ʢʦʪʦʨʳʭ ʥʝ ʙʳʣʦ ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ, ʪʦ ʵʪʠ ʪʦʚʘʨʳ ʙʫʜʫʪ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴʩʷ ʚ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʙʳʣʠ ʧʫʩʪʳʤʠ. ʕʪʦ ʧʨʦʙʣʝʤʘ 

ʥʝʮʝʣʦʩʪʥʳʭ ʜʘʥʥʳʭ. ʅʘʧʨʠʤʝʨ, ʚ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʝ ʥʝʪ ʢʘʪʝʛʦʨʠʠ ʥʘʫʰʥʠʢʠ. 

ʅʦ ʢʦʛʜʘ ʙʫʜʝʪ ʥʫʞʥʦ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨʳ ʥʝʢʦʪʦʨʦʛʦ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʘ, 

ʪʦ ʪʘʤ ʤʦʛʫʪ ʦʢʘʟʘʪʴʩʷ ʥʘʫʰʥʠʢʠ, ʠ ʪʦʛʜʘ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʝ 

ʩʤʦʞʝʪ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʢʘʪʝʛʦʨʠʶ. 
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ʈʠʩʫʥʦʢ 2.16 ï ʂʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʚ ʢʘʪʝʛʦʨʠʷʭ 
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ʍʦʪʝʣʦʩʴ ʙʳ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʚʩʝ ʦʙʲʝʢʪʳ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʙʲʝʢʪʳ ð ʵʪʦ 

ʪʦʚʘʨʳ, ʚ ʜʚʫʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ ʧʦʥʷʪʴ, ʝʩʪʴ ʣʠ ʢʘʢʘʷ ʣʠʙʦ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʢʣʘʩʩʘʭ. ʄʦʞʥʦ ʣʠ ʠʭ ʚʦʦʙʱʝ ʦʪʜʝʣʠʪʴ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩ ʥʝʢʠʤ 

ʧʨʠʝʤʣʝʤʳʤ ʢʘʯʝʩʪʚʦʤ. ɼʣʷ ʵʪʦʛʦ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʤʝʪʦʜʦʤ t-SNE (t-distributed 

stochastic neighbor embedding) ʠ ʧʨʝʦʙʨʘʟʫʝʤ ʚʳʙʦʨʢʫ ʚ ʜʚʫʭʤʝʨʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ. 

ɸʣʛʦʨʠʪʤ t-SNE, ʙʳʣ ʦʧʫʙʣʠʢʦʚʘʥ ʚ 2008 ʛʦʜʫ[6] ʛʦʣʣʘʥʜʩʢʠʤ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʤ ʃʦʫʨʝʥʩʦʤ ʚʘʥ ʜʝʨ ʄʘʘʪʝʥʦʤ ʠ ɼʞʝʬʬʨʠ ʍʠʥʪʦʥʦʤ. 

ʂʣʘʩʩʠʯʝʩʢʠʡ SNE ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʍʠʥʪʦʥʦʤ ʠ ʈʦʚʝʡʩʦʤ ʚ 2002[7]. ɺ ʩʪʘʪʴʝ 

2008 ʛʦʜʘ ʦʧʠʩʳʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ çʪʨʶʢʦʚè, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʫʧʨʦʩʪʠʪʴ 

ʧʨʦʮʝʩʩ ʧʦʠʩʢʘ ʛʣʦʙʘʣʴʥʳʭ ʤʠʥʠʤʫʤʦʚ, ʠ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʠʟʫʘʣʠʟʘʮʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʘ ʩʜʝʣʘʥʘ ʫʜʘʯʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʣʛʦʨʠʪʤʘ, ʢʦʪʦʨʘʷ ʧʦʪʦʤ 

ʧʦʨʪʠʨʦʚʘʣʘʩʴ ʚ ʜʨʫʛʠʝ ʧʦʧʫʣʷʨʥʳʝ ʩʨʝʜʳ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʝʨʝʚʝʩʪʠ ʪʦʚʘʨʳ ʚ ʯʠʩʣʦʚʳʝ ʚʝʢʪʦʨʳ ʩʢʣʝʠʤ 

ʥʘʠʤʝʥʦʚʘʥʠʝ, ʪʝʢʩʪ ʢʘʪʝʛʦʨʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʦʜʥʫ ʩʪʨʦʢʫ, ʠ ʧʨʝʦʙʨʘʟʫʝʤ 

ʚʩʝ ʧʨʠʟʥʘʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩ ʧʦʤʦʱʴʶ ʤʝʨʳ TF-IDF. 

ʅʘ ʨʠʩʫʥʢʝ (ʨʠʩ 2.17) ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ, ʛʜʝ ʪʦʯʢʘʤʠ ʦʪʤʝʯʝʥʳ ʪʦʚʘʨʳ. 

ɼʣʷ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʚʦʡ ʮʚʝʪ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ 

ʢʘʪʝʛʦʨʠʠ ʭʦʨʦʰʦ ʦʪʜʝʣʷʶʪʩʷ ʦʪ ʜʨʫʛʠʭ, ʥʝʢʦʪʦʨʳʝ ʧʣʦʭʦ, ʥʦ ʚ ʮʝʣʦʤ ʝʩʪʴ 

ʥʝʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ.  

ʕʪʦʪ ʛʨʘʬʠʢ ʜʘʝʪ ʧʦʥʷʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʝʡ ʠ ʥʘʰʠ ʦʙʲʝʢʪʳ ʤʦʞʥʦ ʙʫʜʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʥʘ ʨʘʟʣʠʯʥʳʝ 

ʢʘʪʝʛʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 2.17 ï ɺʳʙʦʨʢʘ ʚ ʜʚʫʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 
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ɺʳʚʦʜ ʧʦ ʛʣʘʚʝ 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʙʳʣʠ ʠʟʫʯʝʥʳ ʩʦʙʨʘʥʥʳʝ ʜʘʥʥʳʝ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʨʘʩʩʤʦʪʨʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʚʘʨʘʭ, ʠ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ɹʳʣ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ 

ʧʦʠʩʢʘ ʚʳʙʨʦʩʦʚ ʚ ʚʳʙʦʨʢʝ ʪʦʚʘʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ 

ʚʦʟʤʦʞʥʳʝ ʦʰʠʙʢʠ ʚ ʪʝʢʩʪʝ ʪʦʚʘʨʦʚ. 

ʊʘʢ ʞʝ ʙʳʣ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ 

ʢʘʪʝʨʠʡ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʪʦʚʘʨʦʚ. ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʚ ʪʝʢʫʱʝʡ 

ʩʪʨʫʢʪʫʨʝ ʢʘʪʘʣʦʛʘ. 

ʇʦʩʣʝ ʦʯʠʩʪʢʠ ʠ ʦʙʨʘʙʦʪʢʠ ʚʳʙʦʨʢʠ ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʜʠʘʛʨʘʤʤʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʦʚʘʨʦʚ ʚ ʜʚʫʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʢʦʪʦʨʘʷ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ 

ʜʘʥʥʳʭ ʝʩʪʴ ʥʝʢʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʠ ʩ ʧʦʤʦʱʴʶ ʚʳʙʦʨʢʠ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ 

ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʘʷ ʩʤʦʞʝʪ ʚʳʜʝʣʷʪʴ ʩ ʥʝʢʦʪʦʨʦʡ ʪʦʯʥʦʩʪʴʶ 

ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʦʚ. 
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3. ʇʆʉʊʈʆɽʅʀɽ ʄʆɼɽʃɽʁ ʄɸʐʀʅʅʆɻʆ ʆɹʋʏɽʅʀʗ 

3.1. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʊʨʝʙʫʝʪʩʷ ʨʝʰʘʪʴ ʟʘʜʘʯʫ ʤʥʦʛʦʢʣʘʩʩʦʚʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʝʢʩʪʦʚ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʪʦʚʘʨʦʚ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ 

ʥʘʠʤʝʥʦʚʘʥʠʠ ʪʦʚʘʨʘ, ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʠ ʠ ʤʝʰʢʘ ʩʣʦʚ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʦʚʘʨʘ. ɺ 

ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʤʝʪʢʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ ʢʘʪʝʛʦʨʠʠ ʪʦʚʘʨʘ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʪʝʢʩʪʦʚʫʶ ʠʥʬʦʨʤʘʮʠʶ ʚ ʧʨʠʟʥʘʢʦʚʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ, ʪ.ʝ. ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʢʘʞʜʳʡ ʪʦʚʘʨ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʯʠʩʣʦʚʳʤ 

ʚʝʢʪʦʨʦʤ,  ʙʫʜʝʪ ʧʨʠʤʝʥʝʥʘ ʤʝʨʘ TFIDF. 

TFIDF - ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʝʨʘ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʜʣʷ ʦʮʝʥʢʠ ʚʘʞʥʦʩʪʠ ʩʣʦʚʘ ʚ 

ʢʦʥʪʝʢʩʪʝ ʜʦʢʫʤʝʥʪʘ. ɺʝʩ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʦʣʠʯʝʩʪʚʫ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʵʪʦʛʦ ʩʣʦʚʘ ʚ ʜʦʢʫʤʝʥʪʝ, ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʯʘʩʪʦʪʝ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʩʣʦʚʘ ʚ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʘʭ ʢʦʣʣʝʢʮʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʜʦʢʫʤʝʥʪʘ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʢʩʪʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʚʘʨʝ. ɺ ʚʠʜʝ ʬʦʨʤʫʣʳ 

ʦʥʘ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὝὊὍὈὊὝὊzὍὈὊ  

ʟʜʝʩʴ  

ὝὊ
ὲ

В ὲ
 

ʛʜʝ ni - ʯʠʩʣʦ ʚʭʦʞʜʝʥʠʡ ʩʣʦʚʘ ʚ ʜʦʢʫʤʝʥʪ. ɸ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʦʙʱʝʝ ʯʠʩʣʦ 

ʩʣʦʚ ʚ ʜʦʢʫʤʝʥʪʝ 

ὍὈὊ ÌÏÇ
ȿὈȿ

ȿὨᶳὸȿ
 

ʛʜʝ |D| - ʢʦʣʠʯʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ ʚ ʚʳʙʦʨʢʝ, ȿὨᶳὸȿ - ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʢʫʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʚʩʪʨʝʯʘʝʪʩʷ ti (ʢʦʛʜʘ niÍ0) 

ɹʦʣʴʰʦʡ ʚʝʩ ʚ TFIDF ʧʦʣʫʯʘʪ ʩʣʦʚʘ ʩ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʚ ʧʨʝʜʝʣʘʭ 

ʢʦʥʢʨʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʠ ʩ ʥʠʟʢʦʡ ʯʘʩʪʦʪʦʡ ʫʧʦʪʨʝʙʣʝʥʠʡ ʚ ʜʨʫʛʠʭ ʜʦʢʫʤʝʥʪʘʭ. 
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ɺ ʢʘʯʝʩʪʚʝ ʤʝʨʳ ʙʳʣ ʚʟʷʪ TFIDF, ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʵʪʘ ʤʝʨʘ ʧʦʟʚʦʣʷʝʪ 

ʩʠʣʴʥʦ ʫʤʝʥʴʰʠʪʴ ʚʢʣʘʜ ʚ ʦʪʚʝʪ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʜʣʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʣʦʚ, 

ʪʘʢʠʭ ʢʘʢ ʩʦʶʟʳ ʧʨʝʜʣʦʛʠ, ʯʘʩʪʠʮʳ ʠ ʜʨʫʛʠʝ ʩʣʦʚʘ ʥʝ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʢʘʪʝʛʦʨʠʶ. 

ʄʝʨʘ TF-IDF ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʜʦʢʫʤʝʥʪʦʚ 

ʢʦʣʣʝʢʮʠʠ ʚ ʚʠʜʝ ʯʠʩʣʦʚʳʭ ʚʝʢʪʦʨʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʚʘʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʠʟ ʥʝʢʦʪʦʨʦʛʦ ʥʘʙʦʨʘ ʩʣʦʚ (ʢʦʣʠʯʝʩʪʚʦ ʩʣʦʚ ʥʘʙʦʨʘ ʦʧʨʝʜʝʣʷʝʪ 

ʨʘʟʤʝʨʥʦʩʪʴ ʚʝʢʪʦʨʘ) ʚ ʢʘʞʜʦʤ ʜʦʢʫʤʝʥʪʝ. ʇʦʜʦʙʥʘʷ ʤʦʜʝʣʴ ʥʘʟʳʚʘʝʪʩʷ 

ʚʝʢʪʦʨʥʦʡ ʤʦʜʝʣʴʶ (VSM) ʠ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʨʘʚʥʠʚʘʪʴ ʪʝʢʩʪʳ, ʩʨʘʚʥʠʚʘʷ 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʠʭ ʚʝʢʪʦʨʘ ʚ ʢʘʢʦʡ ʣʠʙʦ ʤʝʪʨʠʢʝ (ʝʚʢʣʠʜʦʚʦ ʨʘʩʩʪʦʷʥʠʝ, 

ʢʦʩʠʥʫʩʥʘʷ ʤʝʨʘ, ʤʘʥʭʵʪʪʝʥʩʢʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʨʘʩʩʪʦʷʥʠʝ ʏʝʙʳʰʝʚʘ ʠ ʜʨ.), ʪ. ʝ. 

ʧʨʦʠʟʚʦʜʷ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ. 

ʌʦʨʤʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʫʩʪʴ X ð ʤʥʦʞʝʩʪʚʦ ʦʧʠʩʘʥʠʡ ʦʙʲʝʢʪʦʚ,  Y ð ʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ 

ʥʦʤʝʨʦʚ (ʠʤʸʥ, ʤʝʪʦʢ) ʢʣʘʩʩʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʥʝʠʟʚʝʩʪʥʘʷ ʮʝʣʝʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ð 

ʦʪʦʙʨʘʞʝʥʠʝ ώᶻȡὢᴼὣ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʳ ʪʦʣʴʢʦ ʥʘ ʦʙʲʝʢʪʘʭ ʢʦʥʝʯʥʦʡ 

ʦʙʫʯʘʶʱʝʡ ʚʳʙʦʨʢʠ ὢ ὼȟώ ȟȣȟὼȟώ  

ʊʨʝʙʫʝʪʩʷ ʧʦʩʪʨʦʠʪʴ ʘʣʛʦʨʠʪʤ ὥȡὢᴼὣ, ʩʧʦʩʦʙʥʳʡ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ 

ʧʨʦʠʟʚʦʣʴʥʳʡ ʦʙʲʝʢʪ ὼɴ ὢ. 

ʇʨʠʟʥʘʢʦʤ ʥʘʟʳʚʘʝʪʩʷ ʦʪʦʙʨʘʞʝʥʠʝ ὪȡὢᴼὈ , ʛʜʝ Df ð ʤʥʦʞʝʩʪʚʦ 

ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʧʨʠʟʥʘʢʘ. ɽʩʣʠ ʟʘʜʘʥʳ ʧʨʠʟʥʘʢʠ  f1,é,fn, ʪʦ ʚʝʢʪʦʨὼ

ὪὼȟȣȟὪὼ  ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʟʥʘʢʦʚʳʤ ʦʧʠʩʘʥʠʝʤ ʦʙʲʝʢʪʘ  ὼɴ ὢ. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ f1,é,fn - ʤʝʨʳ TFIDF ʜʣʷ ʢʘʞʜʦʛʦ ʫʥʠʢʘʣʴʥʦʛʦ ʩʣʦʚʘ ʚ ʚʳʙʦʨʢʝ ʧʦ ʪʝʢʩʪʫ 

ʪʦʚʘʨʦʚ. 
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3.2. ʄʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʨʠʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ: 

¶ ɼʦʣʷ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ (Accuracy) 

¶ ʊʦʯʥʦʩʪʴ (Precision) 

¶ ʇʦʣʥʦʪʘ (Recall) 

¶ F ï ʤʝʨʘ (F1) 

ʂʘʞʜʳʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʨʠʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʙʠʥʘʨʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ʅʦ ʚ ʵʪʦʡ ʟʘʜʘʯʝ 255 ʢʣʘʩʩʦʚ, ʠ ʢ ʪʦʤʫ ʞʝ ʢʣʘʩʩʳ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳ, ʧʦʵʪʦʤʫ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚʟʚʝʰʝʥʥʘʷ (ʧʦ ʢʦʣʠʯʝʩʪʚʫ 

ʦʙʲʝʢʪʦʚ ʚ ʢʣʘʩʩʝ) ʫʩʨʝʜʥʝʥʥʘʷ ʩʫʤʤʘ ʦʮʝʥʦʢ ʧʦ ʢʘʞʜʦʤʫ ʢʣʘʩʩʫ. 

ɼʦʣʷ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ï ʩʘʤʘʷ ʧʨʦʩʪʘʷ ʤʝʪʨʠʢʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʫʤʤʫ 

ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʥʘ ʦʙʱʝʝ ʯʠʩʣʦ ʦʙʲʝʢʪʦʚ ʚ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʢʝ. 

ʆʥʘ ʥʝ ʧʦʜʦʡʜʝʪ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʧʣʦʭʦ ʦʮʝʥʠʚʘʝʪ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʚʳʙʦʨʢʫ. 

ʊʦʯʥʦʩʪʴ - ʵʪʦ ʜʦʣʷ ʜʦʢʫʤʝʥʪʦʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʜʘʥʥʦʤʫ 

ʢʣʘʩʩʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʩʠʩʪʝʤʘ ʦʪʥʝʩʣʘ ʢ ʵʪʦʤʫ ʢʣʘʩʩʫ. 

ʇʦʣʥʦʪʘ - ʵʪʦ ʜʦʣʷ ʥʘʡʜʝʥʥʳʭ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ ʜʦʢʫʤʝʥʪʦʚ 

ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʢʣʘʩʩʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ ʵʪʦʛʦ ʢʣʘʩʩʘ ʚ ʪʝʩʪʦʚʦʡ 

ʚʳʙʦʨʢʝ. 

ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʪʴ ʦʪʚʝʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ, ʪʦ ʤʘʪʨʠʮʘ 

ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʨʠʩ 3.1). 

 

ʈʠʩʫʥʦʢ 3.1 ï ʄʘʪʨʠʮʘ ʦʮʝʥʦʢ 

ɺ ʪʘʙʣʠʮʝ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʩʢʦʣʴʢʦ ʨʘʟ ʩʠʩʪʝʤʘ ʧʨʠʥʷʣʘ 

ʚʝʨʥʦʝ ʠ ʩʢʦʣʴʢʦ ʨʘʟ ʥʝʚʝʨʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʜʦʢʫʤʝʥʪʘʤ ʟʘʜʘʥʥʦʛʦ ʢʣʘʩʩʘ. ɸ 

ʠʤʝʥʥʦ: 
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TP ð ʠʩʪʠʥʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ; 

TN ð ʠʩʪʠʥʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ; 

FP ð ʣʦʞʥʦ-ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ; 

FN ð ʣʦʞʥʦ-ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ. 

ʊʦʛʜʘ, ʪʦʯʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὖὶὩὧὭίὭέὲ 
Ὕὖ

Ὕὖ Ὂὖ
 

ὙὩὧὥὰὰ
Ὕὖ

Ὕὖ Ὂὔ
 

ʊʦʯʥʦʩʪʴ ʠ ʧʦʣʥʦʪʘ ʦʪʨʘʞʘʶʪ ʨʘʟʥʳʝ ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. ɺʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʨʝʜʢʦ ʜʘʝʪ ʦʰʠʙʦʯʥʳʝ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʥʦ ʤʦʞʝʪ ʧʨʦʧʫʩʢʘʪʴ ʚʝʨʥʳʝ ʦʪʚʝʪʳ, ʠ ʵʪʦ ʥʠʢʘʢ ʥʝ 

ʩʢʘʞʝʪʩʷ ʥʘ ʦʮʝʥʢʝ. ɺʳʩʦʢʘʷ ʧʦʣʥʦʪʘ ʥʘʦʙʦʨʦʪ, ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨ ʧʳʪʘʝʪʩʷ ʥʘʡʪʠ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʚʝʨʥʳʭ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʦʪʚʝʪʦʚ, ʥʝ ʥʠʢʘʢ ʥʝ ʫʯʠʪʳʚʘʝʪ ʯʠʩʣʦ ʦʰʠʙʦʯʥʳʭ ʚʝʨʥʳʭ ʦʪʚʝʪʦʚ. ʊ.ʝ. 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʣʥʦʪʘ ʙʫʜʝʪ ʚ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦ ʚʩʝʤ 

ʦʙʲʝʢʪʘʤ. 

ɼʣʷ ʚʝʨʥʦʡ ʦʮʝʥʢʠ ʥʫʞʥʦ ʢʘʢ ʪʦ ʦʙʦʙʱʠʪʴ ʵʪʠ 2 ʤʝʪʨʠʢʠ. ʏʪʦ 

ʙʘʣʘʥʩʠʨʦʚʘʪʴ ʤʝʞʜʫ ʵʪʠʤʠ ʜʚʫʤʷ ʤʝʪʨʠʢʘʤʠ ʩʫʱʝʩʪʚʫʝʪ Fïʤʝʨʘ. F-ʤʝʨʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʩʨʝʜʥʝʝ ʤʝʞʜʫ ʪʦʯʥʦʩʪʴʶ ʠ ʧʦʣʥʦʪʦʡ.  

Ὂρ ςz  
ὖὶὩὧὭίὭέὲὙzὩὧὥὰὰ

ὖὶὩὧὭίὭέὲὙὩὧὥὰὰ
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ʈʠʩʫʥʦʢ 3.2 ï ɻʨʘʬʠʢ F-ʤʝʨʳ 

 

ʅʘ ʨʠʩʫʥʢʝ 3.2 ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ F-ʤʝʨʳ ʦʪ ʪʦʯʥʦʩʪʠ ʠ 

ʧʦʣʥʦʪʳ. ɺʠʜʥʦ, ʯʪʦ ʦʥʘ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ, ʝʩʣʠ ʪʦʯʥʦʩʪʴ ʠʣʠ ʧʦʣʥʦʪʘ 

ʩʪʨʝʤʷʪʩʷ ʢ ʥʫʣʶ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʳʣʘ ʚʳʙʨʘʥʘ F-ʤʝʨʘ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ 

ʧʦʟʚʦʣʷʝʪ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʚʘʪʴ ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʫʶ ʚʳʙʦʨʢʫ. 
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3.3. ʂʨʦʩʩ-ʚʘʣʠʜʘʮʠʷ 

ɼʣʷ ʦʮʝʥʠʚʘʥʠʷ ʤʦʜʝʣʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʷ ʧʦ ʙʣʦʢʘʤ ʠʟ 

ʢʦʤʧʘʥʠʡ.  

ʂʨʦʩʩ-ʚʘʣʠʜʘʮʠʷ (Cross-validation) ð ʦʥʘ ʞʝ çʧʝʨʝʢʨʸʩʪʥʘʷ ʧʨʦʚʝʨʢʘè, 

ʤʝʪʦʜ ʦʮʝʥʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ ʝʸ ʧʦʚʝʜʝʥʠʷ ʥʘ ʥʝʟʘʚʠʩʠʤʳʭ ʜʘʥʥʳʭ. 

ʇʨʠ ʦʮʝʥʢʝ ʤʦʜʝʣʠ ʠʤʝʶʱʠʝʩʷ ʚ ʥʘʣʠʯʠʠ ʜʘʥʥʳʝ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ k ʯʘʩʪʝʡ. 

ɿʘʪʝʤ ʥʘ kī1 ʯʘʩʪʷʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʫʯʝʥʠʝ ʤʦʜʝʣʠ, ʘ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ 

ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ʇʨʦʮʝʜʫʨʘ ʧʦʚʪʦʨʷʝʪʩʷ k ʨʘʟ, ʚ ʠʪʦʛʝ 

ʢʘʞʜʘʷ ʠʟ k ʯʘʩʪʝʡ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʧʦʣʫʯʘʝʪʩʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʳʙʨʘʥʥʦʡ ʤʦʜʝʣʠ ʩ ʥʘʠʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. 

ʆʙʳʯʥʦ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʠʪʫʘʮʠʷʭ, ʛʜʝ ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʩʢʘʟʘʥʠʝ, ʠ ʭʦʪʝʣʦʩʴ ʙʳ ʦʮʝʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʧʨʝʜʩʢʘʟʳʚʘʶʱʘʷ ʤʦʜʝʣʴ 

ʩʧʦʩʦʙʥʘ ʨʘʙʦʪʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ. ʆʜʠʥ ʮʠʢʣ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʠ ʚʢʣʶʯʘʝʪ ʨʘʟʙʠʝʥʠʝ 

ʥʘʙʦʨʘ ʜʘʥʥʳʭ ʥʘ ʯʘʩʪʠ, ʟʘʪʝʤ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ ʥʘ ʦʜʥʦʡ ʯʘʩʪʠ (ʥʘʟʳʚʘʝʤʦʡ 

ʪʨʝʥʠʨʦʚʦʯʥʳʤ ʥʘʙʦʨʦʤ), ʠ ʚʘʣʠʜʘʮʠʷ ʤʦʜʝʣʠ ʥʘ ʜʨʫʛʦʡ ʯʘʩʪʠ (ʥʘʟʳʚʘʝʤʦʡ 

ʪʝʩʪʦʚʳʤ ʥʘʙʦʨʦʤ). ʏʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʨʘʟʙʨʦʩ ʨʝʟʫʣʴʪʘʪʦʚ, ʨʘʟʥʳʝ ʮʠʢʣʳ ʢʨʦʩʩ-

ʚʘʣʠʜʘʮʠʠ ʧʨʦʚʦʜʷʪʩʷ ʥʘ ʨʘʟʥʳʭ ʨʘʟʙʠʝʥʠʷʭ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʚʘʣʠʜʘʮʠʠ 

ʫʩʨʝʜʥʷʶʪʩʷ ʧʦ ʚʩʝʤ ʮʠʢʣʘʤ. 

ʂʨʦʩʩ-ʚʘʣʠʜʘʮʠʷ ʚʘʞʥʘ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʛʠʧʦʪʝʟ, ʥʘʚʷʟʘʥʥʳʭ ʜʘʥʥʳʤʠ 

(çʦʰʠʙʢʠ ʪʨʝʪʴʝʛʦ ʨʦʜʘè), ʦʩʦʙʝʥʥʦ ʢʦʛʜʘ ʧʦʣʫʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʜʘʥʥʳʭ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ. 

ʎʝʣʴ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʠ ʚ ʪʦʤ, ʯʪʦʙʳ ʦʮʝʥʠʪʴ ʦʞʠʜʘʝʤʳʡ ʫʨʦʚʝʥʴ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʦʜʝʣʠ ʜʘʥʥʳʤ, ʥʝʟʘʚʠʩʠʤʳʤ ʦʪ ʪʝʭ ʜʘʥʥʳʭ, ʥʘ ʢʦʪʦʨʳʭ ʤʦʜʝʣʴ 

ʪʨʝʥʠʨʦʚʘʣʘʩʴ. ʆʥʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʮʝʥʢʠ ʣʶʙʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʤʝʨʳ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʧʦʜʭʦʜʷʱʝʡ ʜʣʷ ʜʘʥʥʳʭ ʠ ʤʦʜʝʣʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʟʘʜʘʯʠ 

ʙʠʥʘʨʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʢʘʞʜʳʡ ʩʣʫʯʘʡ ʚ ʪʝʩʪʦʚʦʤ ʥʘʙʦʨʝ ʙʫʜʝʪ ʧʨʝʜʩʢʘʟʘʥ 

ʧʨʘʚʠʣʴʥʦ ʠʣʠ ʥʝʧʨʘʚʠʣʴʥʦ. ɺ ʵʪʦʡ ʩʠʪʫʘʮʠʠ ʢʦʵʬʬʠʮʠʝʥʪ ʦʰʠʙʢʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʭʦʪʷ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ 
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ʜʨʫʛʠʝ ʦʮʝʥʢʠ. ɽʩʣʠ ʧʨʝʜʩʢʘʟʳʚʘʝʤʦʝ ʟʥʘʯʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʦ ʥʝʧʨʝʨʳʚʥʦ, ʜʣʷ 

ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʦʰʠʙʢʘ, ʢʦʨʝʥʴ 

ʠʟ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʡ ʦʰʠʙʢʠ ʠʣʠ ʤʝʜʠʘʥʥʦʝ ʘʙʩʦʣʶʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ. 

ɺ ʢʘʞʜʳʡ ʙʣʦʢ ʙʳʣʠ ʚʳʙʨʘʥʳ ʢʦʤʧʘʥʠʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʙʣʦʢ 

ʧʦʧʘʜʘʣʦ ʢʘʢ ʤʦʞʥʦ ʙʦʣʴʰʝ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʠ ʯʪʦʙʳ ʙʣʦʢʠ ʙʳʣʠ 

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʛʦ ʨʘʟʤʝʨʘ. 

 

ʈʠʩʫʥʦʢ 3.3 ï ʂʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʚ ʨʘʟʥʳʭ ʢʦʤʧʘʥʠʷʭ 

ɽʩʣʠ ʥʝ ʧʨʦʚʦʜʠʪʴ ʨʘʟʙʠʝʥʠʝ ʧʦ ʙʣʦʢʘʤ ʠʟ ʢʦʤʧʘʥʠʡ, ʘ ʙʨʘʪʴ ʙʣʦʢʠ ʠʟ 

ʩʣʫʯʘʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʪʦ ʦʮʝʥʢʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʨʘʚʠʣʴʥʦʡ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ 

ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʝʩʣʠ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʪʝʩʪ ʧʦʧʘʜʫʪ ʪʦʚʘʨʳ ʠʟ ʦʜʥʦʡ ʢʦʤʧʘʥʠʠ ʠ 

ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ, ʪʦ ʦʥʠ ʤʦʛʫʪ ʠʤʝʪʴ ʘʙʩʦʣʶʪʥʦ ʦʜʠʥʘʢʦʚʳʡ ʪʝʢʩʪ ʢʘʪʝʛʦʨʠʠ. ɸ 

ʵʪʦ ʥʝ ʧʨʘʚʠʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʟ-ʟʘ ʵʪʦʛʦ ʤʦʜʝʣʠ ʤʦʛʫʪ ʦʙʫʯʠʪʴʩʷ ʥʝʢʦʨʨʝʢʪʥʦ, ʠ 

ʧʝʨʝʦʙʫʯʠʪʴʩʷ ʥʘ ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʡ. 

ʅʘ ʨʠʩʫʥʢʝ 3.3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʚ ʢʦʤʧʘʥʠʷʭ. ɼʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʥʝ ʥʘʨʫʰʘʪʴ ʢʦʤʤʝʨʯʝʩʢʫʶ ʪʘʡʥʫ, ʢʦʤʧʘʥʠʠ ʟʘʤʝʥʝʥʳ ʠʭ 

ʠʜʝʥʪʠʬʠʢʘʪʦʨʘʤʠ. ʅʘ ʨʠʩʫʥʢʝ ʚʠʜʥʦ, ʯʪʦ ʝʩʪʴ ʢʦʤʧʘʥʠʠ ʩ ʦʯʝʥʴ ʤʘʣʝʥʴʢʠʤ 

ʯʠʩʣʦʤ ʪʦʚʘʨʦʚ ʚ ʚʳʙʦʨʢʝ, ʘ ʝʩʪʴ ʥʘʦʙʦʨʦʪ. 

ɹʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩʣʝʜʫʶʱʝʝ ʨʘʟʙʠʝʥʠʝ ʧʦ ʙʣʦʢʘʤ: 
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¶ ɹʣʦʢ 1: 1389 

¶ ɹʣʦʢ 2: 8, 47 

¶ ɹʣʦʢ 3: 3, 66,  52 

¶ ɹʣʦʢ 4: 1, 2, 6, 39 

¶ ɹʣʦʢ 5: 1343, 28, 140, 13, 4, 11, 427, 1346, 220, 1345, 1186 

ʇʨʠ ʪʘʢʦʤ ʨʘʟʙʠʝʥʠʠ ʙʣʦʢʠ ʠʤʝʶʪ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ 

ʠ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʢʘʪʝʛʦʨʠʡ ʚ ʢʘʞʜʦʤ ʙʣʦʢʝ. 
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3.4. ɺʳʙʦʨ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʙʳʣʦ ʨʘʩʩʤʦʪʨʝʥʦ 2 ʪʠʧʘ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ: 

ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʠ ʤʦʜʝʣʠ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʰʘʶʱʠʭ ʜʝʨʝʚʴʷʭ. 

ʃʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʠʤʝʶ ʧʨʝʠʤʫʱʝʩʪʚʦ ʥʘʜ ʨʝʰʘʶʱʠʤʠ ʜʝʨʝʚʴʷʤʠ ʚ ʪʦʤ 

ʧʣʘʥʝ, ʯʪʦ ʦʥʠ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ ʨʘʙʦʪʘʶʪ, ʟʘ ʩʯʝʪ ʩʚʦʝʡ ʧʨʦʩʪʦʪʳ ʠ ʣʫʯʰʝ 

ʨʘʙʦʪʘʶʪ ʩ ʜʘʥʥʳʤʠ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʦʜʝʣʠ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʦʙʦʡ ʘʥʩʘʤʙʣʠ ʠʟ ʨʝʰʘʶʱʠʭ ʜʝʨʝʚʴʝʚ, ʤʦʛʫʪ ʚʳʷʚʣʷʪʴ 

ʩʢʨʳʪʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʜʘʥʥʳʭ.  

ɹʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ: 

1) ʉʪʦʭʘʩʪʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ 

2) ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ 

3) ɻʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ ʥʘʜ ʨʝʰʘʶʱʠʤʠ ʜʝʨʝʚʴʷʤʠ 

ɼʣʷ ʤʦʜʝʣʝʡ ʙʳʣʠ ʚʳʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

ɼʣʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ:  

¶ ʂʫʩʦʯʥʦ-ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʧʦʪʝʨʴ 

¶ L2 ï ʥʦʨʤʘʣʠʟʘʮʠʷ,  

¶ ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʛʫʣʷʨʠʟʘʮʠʠ: 0.00001,  

¶ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ: 5 

ɼʣʷ ʤʝʪʦʜʘ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ: 

¶ ʗʜʨʦ: ʈʘʜʠʘʣʴʥʘʷ ʙʘʟʠʩʥʘʷ ʬʫʥʢʮʠʷ 

¶ ʇʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʠʠ: 1 

ɼʣʷ ʛʨʘʜʠʝʥʪʥʦʛʦʙʫʩʪʠʥʛʘ ʥʘʜ ʨʝʰʘʶʱʠʤʠ ʜʝʨʝʚʴʷʤʠ: 

¶ ʏʠʩʣʦ ʜʝʨʝʚʴʝʚ: 50 

¶ ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʜʝʨʝʚʴʝʚ: 3 

ʀʟ ʚʳʙʦʨʢʠ ʙʳʣʠ ʚʟʷʪʘ ʯʘʩʪʴ ʩʣʫʯʘʡʥʳʭ ʜʘʥʥʳʭ, ʘ ʢʦʥʢʨʝʪʥʦ 20000 

ʪʦʚʘʨʦʚ, ʠ ʥʘ ʥʠʭ ʧʨʦʚʝʜʝʥʘ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʷ ʧʦ ʵʪʠʤ ʪʨʝʤ ʤʝʪʦʜʘʤ.  ʕʪʦ 

ʩʜʝʣʘʥʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʤʝʥʴʰʝ ʞʜʘʪʴ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʢʨʦʩʩ-

ʚʘʣʠʜʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ. 
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ʊʘʙʣʠʮʘ 3.1 ï ʂʘʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʄʝʪʦʜ F - ʤʝʨʘ 

ʉʪʦʭʘʩʪʠʯʝʩʢʠʡ ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ 0.84 

ʄʝʪʦʜ ʦʧʦʨʥʳʭ ʚʝʢʪʦʨʦʚ 0.1 

ɻʨʘʜʠʝʥʪʥʳʡ ʙʫʩʪʠʥʛ ʥʘʜ ʨʝʰʘʶʱʠʤʠ ʜʝʨʝʚʴʷʤʠ 0.46 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ (ʪʘʙ. 3.1) ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʩʪʦʭʘʩʪʠʯʝʩʢʠʡ 

ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ ʩʧʨʘʚʣʷʝʪʩʷ ʟʘʤʝʪʥʦ ʣʫʯʰʝ ʦʩʪʘʣʴʥʳʭ ʘʣʛʦʨʠʪʤʦʚ.  

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʧʨʠʟʥʘʢʠ ʠʤʝʶʪ ʣʠʥʝʡʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʮʝʣʝʚʦʡ ʧʝʨʝʤʝʥʥʦʡ. ʂ ʪʦʤʫ ʞʝ ʧʦʩʣʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʢʩʪʘ ʚ 

ʚʝʢʪʦʨʳ, ʯʠʩʣʦ ʧʨʠʟʥʘʢʦʚ ʧʦʣʫʯʠʣʦʩʴ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʤ 10000. ʕʪʦ ʦʯʝʥʴ 

ʨʘʟʨʷʞʝʥʥʘʷ ʚʳʙʦʨʢʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʤʥʦʛʦ ʥʫʣʝʡ, ʠ ʪʦʣʴʢʦ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʟʥʘʢʦʚ ʠʤʝʶʪ ʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʜʥʦʡ ʩʪʨʦʢʝ, ʘ ʠʤʝʥʥʦ ʩʪʦʣʴʢʦ, ʩʢʦʣʴʢʦ 

ʫʥʠʢʘʣʴʥʳʭ ʩʣʦʚ ʚ ʪʝʢʩʪʝ ʪʦʚʘʨʘ. ʅʦ ʠʤʝʥʥʦ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʭʦʨʦʰʦ ʨʘʙʦʪʘʶ 

ʩ ʨʘʟʨʷʞʝʥʥʳʤʠ ʚʳʙʦʨʢʘʤʠ ʙʦʣʴʰʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. 

ʀʤʝʥʥʦ ʜʣʷ ʤʝʪʦʜʘ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʠ ʙʳʣʦ ʨʝʰʝʥʦ 

ʧʦʜʙʠʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ. 
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3.5. ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʟʥʘʢʦʚ 

3.5.1. ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ TFIDF 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʟʥʘʢʦʚ ʙʳʣʠ ʚʟʷʪʳ TFIDF ʧʦ ʥʘʠʤʝʥʦʚʘʥʠʶ ʪʦʚʘʨʘ ʠ 

ʪʝʢʩʪʫ ʢʘʪʝʛʦʨʠʠ ʩʢʣʝʝʥʥʳʭ ʚ ʦʜʥʫ ʩʪʨʦʢʫ, ʠ TFIDF ʤʝʰʢʘ ʩʣʦʚ ʧʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ɼʚʘ ʨʘʟʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ TFIDF ʙʳʣʠ ʦʙʲʝʜʠʥʝʥʳ. ʕʪʦ 

ʙʳʣʦ ʩʜʝʣʘʥʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʗ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʩʣʦʚʘ ʚ 

ʥʘʠʤʝʥʦʚʘʥʠʠ ʠ ʢʘʪʝʛʦʨʠʠ ʤʦʛʫʪ ʠʤʝʪʴ ʜʨʫʛʦʡ ʩʤʳʩʣ, ʯʝʤ ʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ. ɺ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʤʦʞʝʪ ʧʦʧʘʩʪʴʩʷ ʩʣʦʚʦ, ʥʘʧʨʠʤʝʨ, ʨʘʟʲʝʤ, ʠ ʦʥʦ ʤʦʞʝʪ 

ʚʳʨʘʞʘʪʴ ʪʠʧ ʨʘʟʲʝʤʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʤʫʟʳʢʘʣʴʥʳʡ ʧʣʝʝʨ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʥʘʠʤʝʥʦʚʘʥʠʷʭ ʦʥʦ ʚʨʷʜ ʣʠ ʙʫʜʝʪ ʠʤʝʪʴ ʪʘʢʦʡ ʩʤʳʩʣ, ʩʢʦʨʝʝ ʚʩʝʛʦ ʚ 

ʥʘʠʤʝʥʦʚʘʥʠʠ ʩʣʦʚʦ ʨʘʟʲʝʤ ʫʞʝ ʙʫʜʝʪ ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ, ʯʪʦ ʵʪʦʪ ʪʦʚʘʨ ʩʘʤ 

ʷʚʣʷʝʪʩʷ ʥʝʢʠʤ ʨʘʟʲʝʤʦʤ. 

ʄʦʷ ʪʝʦʨʠʷ ʦ ʪʦʤ, ʯʪʦ ʥʘʠʤʝʥʦʚʘʥʠʷ ʩ ʢʘʪʝʛʦʨʠʷʤʠ ʥʫʞʥʦ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʪʴ ʦʪʜʝʣʴʥʦ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʙʳʣʘ ʧʨʦʚʝʨʝʥʘ. ɺ ʪʘʙʣʠʮʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʮʝʥʢʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʪʝʢʩʪʘ. 

ʊʘʙʣʠʮʘ 3.2 ï ʂʘʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʩʢʣʝʡʢʘʭ 

ɺʘʨʠʘʥʪʳ ʩʢʣʝʝʢ F - ʤʝʨʘ 

(ʅʘʠʤʝʥʦʚʘʥʠʝ + ʢʘʪʝʛʦʨʠʷ), (ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ) 0.84 

(ʅʘʠʤʝʥʦʚʘʥʠʝ + ʢʘʪʝʛʦʨʠʷ + ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ) 0.82 

(ʅʘʠʤʝʥʦʚʘʥʠʝ),  (ʢʘʪʝʛʦʨʠʷ),  (ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ) 0.81 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3.2, ʤʦʷ ʪʝʦʨʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʩʢʣʝʡʢʘ 

ç(ʅʘʠʤʝʥʦʚʘʥʠʝ + ʢʘʪʝʛʦʨʠʷ), (ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ)è ʧʦʢʘʟʳʚʘʝʪ ʣʫʯʰʫʶ ʦʮʝʥʢʫ. 
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3.5.2. ɼʦʙʘʚʣʝʥʠʝ ʙʠʛʨʘʤʤ 

N-ʛʨʘʤʤʘðʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ n ʵʣʝʤʝʥʪʦʚ. ɹʠʛʨʘʤʤʳ ï ʵʪʦ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠʟ 2-ʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʣʝʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ 

ʩʣʦʚʘ. 

N-ʛʨʘʤʤʳ ʚ ʮʝʣʦʤ ʥʘʭʦʜʷʪ ʩʚʦʸ ʧʨʠʤʝʥʝʥʠʝ ʚ ʰʠʨʦʢʦʡ ʦʙʣʘʩʪʠ ʥʘʫʢ. 

ʆʥʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ, ʥʘʧʨʠʤʝʨ, ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʤʘʪʝʤʘʪʠʢʠ, 

ʙʠʦʣʦʛʠʠ, ʢʘʨʪʦʛʨʘʬʠʠ, ʘ ʪʘʢʞʝ ʚ ʤʫʟʳʢʝ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ N-

ʛʨʘʤʤ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʙʣʘʩʪʠ: 

¶ ʠʟʚʣʝʯʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʩʝʨʠʠ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ 

ɿʝʤʣʠ ʠʟ ʢʦʩʤʦʩʘ, ʯʪʦʙʳ ʟʘʪʝʤ ʨʝʰʠʪʴ, ʢʘʢʠʝ ʢʦʥʢʨʝʪʥʳʝ ʯʘʩʪʠ ɿʝʤʣʠ 

ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ, 

¶ ʧʦʠʩʢ ʛʝʥʝʪʠʯʝʩʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʝʡ, 

¶ ʚ ʦʙʣʘʩʪʠ ʛʝʥʝʪʠʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʪʦʛʦ, ʩ ʢʘʢʠʭ 

ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʞʠʚʦʪʥʳʭ ʩʦʙʨʘʥʳ ʦʙʨʘʟʮʳ ɼʅʂ, 

¶ ʚ ʢʦʤʧʴʶʪʝʨʥʦʤ ʩʞʘʪʠʠ, 

¶ ʜʣʷ ʠʥʜʝʢʩʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʚ ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤʘʭ; ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ N-

ʛʨʘʤʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʥʜʝʢʩʠʨʦʚʘʥʳ ʜʘʥʥʳʝ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʚʫʢʦʤ. 

ʊʘʢʞʝ N-ʛʨʘʤʤʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʙʨʘʙʦʪʢʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. 

ɺ ʦʙʣʘʩʪʠ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ N-ʛʨʘʤʤʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʜʣʷ ʧʨʝʜʫʛʘʜʳʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʤʦʜʝʣʝʡ. N-ʛʨʘʤʤʥʘʷ 

ʤʦʜʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʩʣʝʜʥʝʛʦ ʩʣʦʚʘ N-ʛʨʘʤʤʳ, ʝʩʣʠ ʠʟʚʝʩʪʥʳ 

ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʷʟʳʢʘ 

ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʢʘʞʜʦʛʦ ʩʣʦʚʘ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʧʨʝʜʳʜʫʱʠʭ 

ʩʣʦʚ. 

ɼʨʫʛʠʤ ʧʨʠʤʝʥʝʥʠʝʤ N-ʛʨʘʤʤ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʧʣʘʛʠʘʪʘ. ɽʩʣʠ 

ʨʘʟʜʝʣʠʪʴ ʪʝʢʩʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʥʝʙʦʣʴʰʠʭ ʬʨʘʛʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ N-

ʛʨʘʤʤʘʤʠ, ʠʭ ʣʝʛʢʦ ʩʨʘʚʥʠʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʠʪʴ ʩʪʝʧʝʥʴ 

ʩʭʦʜʩʪʚʘ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʜʦʢʫʤʝʥʪʦʚ. N-ʛʨʘʤʤʳ ʯʘʩʪʦ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʢʘʪʝʛʦʨʠʟʘʮʠʠ ʪʝʢʩʪʘ ʠ ʷʟʳʢʘ. ʂʨʦʤʝ ʪʦʛʦ, ʠʭ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 
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ʩʦʟʜʘʥʠʷ ʬʫʥʢʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʘʪʴ ʟʥʘʥʠʷ ʠʟ ʪʝʢʩʪʦʚʳʭ ʜʘʥʥʳʭ. 

ʀʩʧʦʣʴʟʫʷ N-ʛʨʘʤʤʳ, ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʥʘʡʪʠ ʢʘʥʜʠʜʘʪʦʚ, ʯʪʦʙʳ ʟʘʤʝʥʠʪʴ 

ʩʣʦʚʘ ʩ ʦʰʠʙʢʘʤʠ ʧʨʘʚʦʧʠʩʘʥʠʷ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʪʦʚʘʨʘ ʚ ʪʝʢʩʪʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʙʳʣʠ ʜʦʙʘʚʣʝʥʳ ʧʘʨʳ ʩʣʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʩʦʩʝʜʩʪʚʫ, ʩʢʣʝʝʥʥʳʭ ʩʠʤʚʦʣʦʤ ç_è. ʕʪʦ ʧʦʟʚʦʣʠʣʦ 

ʫʯʠʪʳʚʘʪʴ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʘʨ ʩʣʦʚ ʚ ʪʝʢʩʪʝ. 

ɺ ʪʘʙʣʠʮʝ 3.3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʠʛʨʘʤʤ ʤʝʪʦʜʦʤ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ. 

 

ʊʘʙʣʠʮʘ 3.3 ï ʂʘʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʩ ʙʠʛʨʘʤʤʘʤʠ 

ɺʘʨʠʘʥʪ F - ʤʝʨʘ 

ʉ ʙʠʛʨʘʤʤʘʤʠ ʚ ʪʝʢʩʪʝ ʢʘʪʝʛʦʨʠʠ 0.84 

ʉ ʙʠʛʨʘʤʤʘʤʠ ʚ ʪʝʢʩʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 0.83 

ʉ ʙʠʛʨʘʤʤʘʤʠ ʚ ʪʝʢʩʪʝ ʥʘʠʤʝʥʦʚʘʥʠʷ 0.86 

 

ɹʠʛʨʘʤʤʳ ʚ ʪʝʢʩʪʝ ʥʘʠʤʝʥʦʚʘʥʠʷ ʜʘʶʪ ʥʝʙʦʣʴʰʦʝ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ. 

ɽʛʦ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʘʣʴʥʝʡʰʝʤ. 
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3.5.3. ʅʦʨʤʘʣʠʟʘʮʠʷ ʪʝʢʩʪʘ 

ʅʦʨʤʘʣʠʟʘʮʠʝʡ ʪʝʢʩʪʘ ʥʘʟʳʚʘʝʪʩʷ ʧʨʠʚʝʜʝʥʠʝ ʚʩʝʭ ʩʣʦʚ ʪʝʢʩʪʘ ʢ 

ʩʣʦʚʘʨʥʦʡ ʬʦʨʤʝ: ʢ ʠʤʝʥʠʪʝʣʴʥʦʤʫ ʧʘʜʝʞʫ, ʝʜʠʥʩʪʚʝʥʥʦʤʫ ʯʠʩʣʫ (ʝʩʣʠ ʪʘʢʦʚʦʝ 

ʝʩʪʴ) ʠʣʠ ʠʥʬʠʥʠʪʠʚʫ ʜʣʷ ʛʣʘʛʦʣʦʚ. [4] 

ʅʦʨʤʘʣʠʟʘʮʠʷ ʥʫʞʥʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʩʣʦʚʘ ʚ ʩʣʦʚʘʨʷʭ, 

ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʠ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ ʪʝʢʩʪʘ. ʕʪʘ ʧʨʦʮʝʜʫʨʘ ʦʩʦʙʝʥʥʦ 

ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʷʟʳʢʦʚ ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʛʨʫʧʧʳ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʨʫʩʩʢʠʡ ʠʣʠ 

ʬʠʥʩʢʠʡ, ʫ ʢʦʪʦʨʳʭ ʙʦʛʘʪʘʷ ʤʦʨʬʦʣʦʛʠʷ (ʩʠʣʴʥʳʝ ʩʣʦʚʦʠʟʤʝʥʝʥʠʷ ʚ ʩʣʝʜʩʪʚʠʠ 

ʛʨʘʤʤʘʪʠʯʝʩʢʦʡ ʚʘʨʠʘʪʠʚʥʦʩʪʠ). 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʦʨʤʘʣʠʟʘʮʠʷ ʩʣʦʚ ʥʝ ʜʘʣʘ ʨʝʟʫʣʴʪʘʪʦʚ, ʘ ʜʘʞʝ ʥʝʤʥʦʛʦ 

ʫʭʫʜʰʠʣʘ ʨʝʟʫʣʴʪʘʪ. 

F - ʤʝʨʘ ʜʣʷ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʩʣʦʚ: 0.83. 

ɺʦʟʤʦʞʥʦ, ʵʪʦ ʩʚʷʟʘʥʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʢʣʦʥʝʥʠʷ ʩʣʦʚ ʛʦʚʦʨʷʪ ʤʥʦʛʦʝ ʦ 

ʪʦʚʘʨʝ, ʠ ʢʘʢ ʪʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʢʘʪʝʛʦʨʠʶ ʪʦʚʘʨʘ. ʂ  ʧʨʠʤʝʨʫ, ʩʦʜʝʨʞʘʥʠʝ ʪʝʢʩʪʘ 

çʜʣʷ ʤʦʥʠʪʦʨʘè ʫʞʝ ʤʦʞʝʪ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʪʦʚʘʨ ʥʝ ʤʦʥʠʪʦʨ, ʘ 

ʩʢʦʨʝʝ ʚʩʝʛʦ ʘʢʩʝʩʩʫʘʨ ʜʣʷ ʤʦʥʠʪʦʨʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʦʜʝʨʞʘʥʠʝ ʩʣʦʚʘ 

çʤʦʥʠʪʦʨè ʛʦʚʦʨʠʪ, ʯʪʦ ʵʪʦ ʪʦʚʘʨ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʤʦʥʠʪʦʨʳ. ɽʩʣʠ ʞʝ 

ʥʦʨʤʘʣʠʟʦʚʘʪʴ ʪʝʢʩʪ çʜʣʷ ʤʦʥʠʪʦʨʦʚè, ʪʦ ʦʥ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʪʝʢʩʪ çʜʣʷ 

ʤʦʥʠʪʦʨè, ʠ ʤʦʜʝʣʠ ʙʫʜʝʪ ʪʷʞʝʣʝʝ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨ ʚʝʨʥʦ. 

ʇʦʵʪʦʤʫ ʨʝʰʝʥʦ ʥʝ ʧʨʠʤʝʥʷʪʴ ʥʦʨʤʘʣʠʟʘʮʠʶ ʪʝʢʩʪʦʚ. 
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3.5.4. ɺʳʙʦʨ ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʤ ʜʣʷ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ 

ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ 

ʉʫʪʴ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ï ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʬʫʥʢʮʠʶ, ʜʝʣʘʷ ʥʝʙʦʣʴʰʠʝ 

ʰʘʛʠ ʚ ʩʪʦʨʦʥʫ ʥʘʠʩʢʦʨʝʡʰʝʛʦ ʫʙʳʚʘʥʠʷ ʬʫʥʢʮʠʠ. ʅʘʟʚʘʥʠʝ ʤʝʪʦʜʫ ʧʦʜʘʨʠʣ ʪʦʪ 

ʬʘʢʪ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ, ʯʪʦ ʚʝʢʪʦʨ  ʯʘʩʪʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʬʫʥʢʮʠʠ  

ʟʘʜʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʠʩʢʦʨʝʡʰʝʛʦ ʚʦʟʨʘʩʪʘʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ. ɿʥʘʯʠʪ, ʜʚʠʛʘʷʩʴ 

ʚ ʩʪʦʨʦʥʫ ʘʥʪʠʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ, ʤʦʞʥʦ ʫʤʝʥʴʰʘʪʴ ʟʥʘʯʝʥʠʷ ʵʪʦʡ ʬʫʥʢʮʠʠ 

ʙʳʩʪʨʝʝ ʚʩʝʛʦ. 

ʄʝʪʦʜ ʧʨʠʩʧʦʩʦʙʣʝʥ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʢʦʛʜʘ ʦʙʫʯʘʶʱʠʝ 

ʦʙʲʝʢʪʳ ʧʦʩʪʫʧʘʶʪ ʧʦʪʦʢʦʤ, ʠ ʥʘʜʦ ʙʳʩʪʨʦ ʦʙʥʦʚʣʷʪʴ ʚʝʢʪʦʨ. 

ɸʣʛʦʨʠʪʤ ʩʧʦʩʦʙʝʥ ʦʙʫʯʘʪʴʩʷ ʥʘ ʠʟʙʳʪʦʯʥʦ ʙʦʣʴʰʠʭ ʚʳʙʦʨʢʘʭ ʟʘ ʩʯʸʪ 

ʪʦʛʦ, ʯʪʦ ʩʣʫʯʘʡʥʦʡ ʧʦʜʚʳʙʦʨʢʠ ʤʦʞʝʪ ʭʚʘʪʠʪʴ ʜʣʷ ʦʙʫʯʝʥʠʷ. 

ɺʦʟʤʦʞʥʳ ʨʘʟʣʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ ʦʙʫʯʝʥʠʷ. ɽʩʣʠ ʚʳʙʦʨʢʘ ʠʟʙʳʪʦʯʥʦ 

ʙʦʣʴʰʘʷ, ʠʣʠ ʦʙʫʯʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʥʘʤʠʯʝʩʢʠ, ʪʦ ʜʦʧʫʩʪʠʤʦ ʥʝ ʩʦʭʨʘʥʷʪʴ 

ʦʙʫʯʘʶʱʠʝ ʦʙʲʝʢʪʳ. ɽʩʣʠ ʚʳʙʦʨʢʘ ʤʘʣʝʥʴʢʘʷ, ʪʦ ʤʦʞʥʦ ʧʦʚʪʦʨʥʦ ʧʨʝʜʲʷʚʣʷʪʴ 

ʜʣʷ ʦʙʫʯʝʥʠʷ ʦʜʥʠ ʠ ʪʝ ʞʝ ʦʙʲʝʢʪʳ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʜʦʙʨʘʪʴ ʥʘʠʣʫʯʰʠʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʝʪʢʘ ʧʦʠʩʢʘ ʧʘʨʘʤʝʪʨʦʚ[18]. ʇʦʠʩʢ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʝʨʝʙʦʨʝ ʚʩʝʭ 

ʩʦʯʝʪʘʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʠ ʟʘʜʘʥʥʳʭ. 

ɼʣʷ ʧʦʠʩʢʘ ʙʳʣʠ ʟʘʜʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1) ʌʫʥʢʮʠʷ ʧʦʪʝʨʴ, ʪʦʣʴʢʦ ʦʜʥʘ ï ʣʦʛʠʩʪʠʯʝʩʢʘʷ. ʃʦʛʠʩʪʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ ʧʦʪʝʨʴ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʦʪʥʝʩʝʥʠʷ ʪʦʚʘʨʘ ʢ ʢʘʞʜʦʡ 

ʢʘʪʝʛʦʨʠʠ. ɹʣʘʛʦʜʘʨʷ ʚʝʨʦʷʪʥʦʩʪʠ, ʤʦʞʥʦ ʦʪʣʠʯʘʪʴ ʙʦʣʝʝ ʥʘʜʝʞʥʫʶ 

ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʦʪ ʤʝʥʝʝ ʥʘʜʝʞʥʦʡ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʚ ʥʝʢʦʪʦʨʦʡ ʤʝʨʝ ʨʝʰʠʪʴ 

ʧʨʦʙʣʝʤʫ ʦʪʩʫʪʩʪʚʠʷ ʥʝʢʦʪʦʨʳʭ ʢʘʪʝʛʦʨʠʡ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʦʧʠʩʘʥʘ ʚ ʨʘʟʜʝʣʝ 

çɸʥʘʣʠʟ ʢʘʪʘʣʦʛʘè, ʧʫʪʝʤ ʦʪʙʨʘʩʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʥʝʥʘʜʝʞʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

2) ʈʝʛʫʣʷʨʠʟʘʮʠʷ: L1 ʠ L2 

3) ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ: ʦʪ 4 ʜʦ 40 ʩ ʰʘʛʦʤ 4 

4) ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʛʫʣʷʨʠʟʘʮʠʠ: 9 * 10-6
, 9 * 10

-5
, 9 * 10

-3
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5) ʂʘʞʜʳʡ ʢʣʘʩʩ ʠʤʝʝʪ ʚʝʩ ʦʰʠʙʢʠ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʨʦʪʴʩʷ ʩ 

ʥʝʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴʶ ʚʳʙʦʨʢʠ 

 

ʇʦʩʣʝ ʧʝʨʝʙʦʨʘ ʚʩʝʭ ʩʦʯʝʪʘʥʠʡ, ʩʘʤʫʶ ʣʫʯʰʫʶ ʦʮʝʥʢʫ ʧʦʢʘʟʘʣ 

ʩʣʝʜʫʶʱʠʡ ʥʘʙʦʨ ʧʘʨʘʤʝʪʨʦʚ: 

¶ ʂʦʵʬʬʠʮʠʝʥʪ ʨʝʛʫʣʷʨʠʟʘʮʠʠ: 9 * 10
-6
 

¶ ʈʝʛʫʣʷʨʠʟʘʮʠʷ: L2 

¶ ʌʫʥʢʮʠʷ ʧʦʪʝʨʴ: ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

¶ ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʠʪʝʨʘʮʠʡ: 8 

¶ ʂʣʘʩʩʳ ʚʟʚʝʰʝʥʳ ʧʦ ʨʘʟʤʝʨʫ ʚ ʚʳʙʦʨʢʝ 
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3.6. ʆʯʠʩʪʢʘ ʚʳʙʦʨʢʠ ʩ ʧʦʤʦʱʴʶ ʦʙʫʯʝʥʥʦʡ ʤʦʜʝʣʠ 

ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʤʦʜʝʣʠ ʥʘ ʚʩʝʭ ʨʘʟʤʝʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʦ ʨʝʰʝʥʦ 

ʧʦʩʤʦʪʨʝʪʴ, ʢʘʢ ʤʦʜʝʣʴ ʙʫʜʝʪ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨʳ ʥʘ ʥʝʨʘʟʤʝʯʝʥʥʳʭ 

ʜʘʥʥʳʭ. ɹʳʣʠ ʧʨʦʩʤʦʪʨʝʥʳ ʦʪʚʝʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʩ ʫʚʝʨʝʥʥʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ, ʛʜʝ ʦʜʥʦʡ ʢʘʪʝʛʦʨʠʠ ʜʘʚʘʣʩʷ ʦʪʚʝʪ ʩ ʚʝʨʦʷʪʥʦʩʪʴʶ ʙʦʣʝʝ 60%. 

ʇʨʠ ʧʨʦʩʤʦʪʨʝ ʦʪʚʝʪʦʚ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʩʝʨʴʝʟʥʳʝ ʦʰʠʙʢʠ, ʥʝʢʦʪʦʨʳʝ 

ʪʦʚʘʨʳ ʧʦʧʘʜʘʣʠ ʚ ʢʘʪʝʛʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʵʪʠʤ ʪʦʚʘʨʦʤ. 

ʅʘʧʨʠʤʝʨ, ʥʘʫʰʥʠʢʠ ʧʦʧʘʜʘʣʠ ʚ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ. 

ʗ ʧʨʝʜʧʦʣʦʞʠʣ, ʯʪʦ ʤʦʛʫʪ ʙʳʪʴ ʦʰʠʙʢʠ ʚ ʚʳʙʦʨʢʝ. ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ 

ʨʝʰʝʥʦ ʧʦʩʤʦʪʨʝʪʴ ʩʣʦʚʘ, ʩ ʥʘʠʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ, ʧʦ 

ʢʘʪʝʛʦʨʠʷʤ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʦʰʠʙʢʠ. 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʢʘʟʘʣʦʩʴ, ʯʪʦ ʜʣʷ ʢʘʪʝʛʦʨʠʠ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ, 

ʥʘʠʙʦʣʴʰʠʡ ʚʝʩ ʙʳʣ ʫ ʩʣʦʚʘ ʥʘʫʰʥʠʢʠ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʣʦ ʪʝʦʨʠʶ. 

ʆʩʪʘʚʘʣʦʩʴ ʪʦʣʴʢʦ ʥʘʡʪʠ ʚʩʝ ʪʦʚʘʨʳ ʚ ʢʘʪʝʛʦʨʠʠ ʚʠʜʝʦʨʝʛʠʩʪʨʘʪʦʨʳ 

ʩʦʜʝʨʞʘʱʠʝ ʩʣʦʚʦ ʥʘʫʰʥʠʢʠ ʠ ʫʜʘʣʠʪʴ ʠʭ, ʘ ʟʘʪʝʤ ʟʘʥʦʚʦ ʦʙʫʯʠʪʴ ʤʦʜʝʣʴ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʥʝʩʢʦʣʴʢʦ ʠʪʝʨʘʮʠʡ ʙʳʣʘ ʦʯʠʱʝʥʘ ʚʳʙʦʨʢʘ ʦʪ 

ʩʝʨʴʝʟʥʳʭ ʦʰʠʙʦʢ, ʯʪʦ ʜʘʣʦ ʥʝʩʢʦʣʴʢʦ ʧʣʶʩʦʚ. 

ɺʦ-ʧʝʨʚʳʭ, ʙʳʣ ʦʯʠʱʝʥ ʦʪ ʦʰʠʙʦʢ ʢʘʪʘʣʦʛ ʪʦʚʘʨʦʚ, ʯʪʦ ʤʦʛʣʦ ʧʨʠʚʝʩʪʠ ʢ 

ʥʝʜʦʚʦʣʴʩʪʚʫ ʢʣʠʝʥʪʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʵʪʦ ʧʦʟʚʦʣʠʣʦ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʢʘʯʝʩʪʚʦ ʙʳʣʦ ʫʣʫʯʰʝʥʦ ʜʦ F1 = 0.9. 
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ɺʳʚʦʜ ʧʦ ʛʣʘʚʝ 

ɺ ʛʣʘʚʝ ʙʳʣ ʚʳʙʨʘʥ ʠ ʦʧʠʩʘʥ ʩʧʦʩʦʙ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʳʙʦʨʢʠ ʚ 

ʧʨʠʟʥʘʢʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʠ ʢʘʞʜʳʡ ʪʦʚʘʨ ʙʳʣ ʦʧʠʩʘʥ ʩ ʧʦʤʦʱʴʶ ʯʠʩʣʦʚʦʛʦ 

ʚʝʢʪʦʨʘ.  

ɿʘʪʝʤ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʝʪʨʠʢʠ ʦʮʝʥʢʠ ʤʦʜʝʣʠ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ. ʉʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʝʪʨʠʢ ʙʳʣ ʚʳʙʨʘʥ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ. 

ɼʣʷ ʦʮʝʥʢʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ ʢʨʦʩʩ-ʚʘʣʠʜʘʮʠʠ ʧʦ ʙʣʦʢʘʤ ʠʟ ʢʦʤʧʘʥʠʡ. 

ɹ ʣrʠ ʠʩʩʣʝʜʦʚʘʥʳ ʨʘʟʣʠʯʥʳʝ ʘʣʛʦʨʠʪʤʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ 

ʙʳʣ ʚʳʙʨʘʥ ʤʝʪʦʜ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ ʠ ʧʦʜʦʙʨʘʥʳ ʜʣʷ ʥʝʛʦ 

ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ.  

ɹʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʪʘʢʠʝ ʩʧʦʩʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʘʢ ʥʦʨʤʘʣʠʟʘʮʠʷ 

ʪʝʢʩʪʘ ʠ ʜʦʙʘʚʣʝʥʠʝ ʙʠʛʨʘʤʤ. ɼʦʙʘʚʣʝʥʠʝ ʙʠʛʨʘʤʤ ʜʘʣʦ ʥʝʙʦʣʴʰʦʝ ʧʦʚʳʰʝʥʠʝ 

ʢʘʯʝʩʪʚʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʂ ʪʦʤʫ ʞʝ, ʙʣʘʛʦʜʘʨʷ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʫʜʘʣʦʩʴ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʩʝʨʴʝʟʥʳʭ ʦʰʠʙʦʢ ʚ ʚʳʙʦʨʢʝ. 

ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʦʧʪʠʤʘʣʴʥʘʷ ʤʦʜʝʣʴ ʤʘʰʠʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʠ ʤʝʪʦʜ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʜʣʷ ʵʪʦʡ ʤʦʜʝʣʠ. 
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4. ɺɺʆɼ ʂʃɸʉʉʀʌʀʂɸʊʆʈɸ ɺ ʕʂʉʇʃʋɸʊɸʎʀʖ, ʆɹɿʆʈ 

ʊɽʍʅʆʃʆɻʀʁ ʀ ɼɸʃʔʅɽʁʐɽɽ ʈɸɿɺʀʊʀɽ 

4.1. ɺʚʦʜ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʝʯʥʦʡ ʧʨʦʛʨʘʤʤʳ ʙʳʣ ʥʘʧʠʩʘʥ ʢʦʜ ʜʣʷ ʟʘʛʨʫʟʢʠ ʥʦʚʳʭ 

ʪʦʚʘʨʦʚ. ɺʩʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʦʚʘʨʝ ʠ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʳʣʠ ʩʦʙʨʘʥʳ ʚ ʝʜʠʥʫʶ ʙʠʙʣʠʦʪʝʢʫ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʩʠʩʪʝʤʘ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ, 

ʝʞʝʜʥʝʚʥʦ ʢʣʘʩʩʠʬʠʮʠʨʫʷ ʚʩʝ ʥʦʚʳʝ ʪʦʚʘʨʳ ʚʝʯʝʨʦʤ ʧʦʩʣʝ 17:00. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʭʦʜʠʪ ʧʦ 2-ʤ ʪʠʧʘʤ ʪʦʚʘʨʦʚ: ʧʦ ʪʦʚʘʨʘʤ ʩ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʠ ʙʝʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʪʴ ʪʦʚʘʨʳ, ʥʝ ʠʤʝʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʥʦʚʘʷ ʤʦʜʝʣʴ, ʦʙʫʯʝʥʥʘʷ ʙʝʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʦ 

ʩ ʪʝʤʠ ʞʝ ʧʘʨʘʤʝʪʨʘʤʠ. ʆʥʘ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ï F1 = 0.74, ʥʦ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʝʸ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʙʝʨʫʪʩʷ ʪʦʚʘʨʳ ʩ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʝʜʠʥʫʶ ʪʘʙʣʠʮʫ, 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʷ ʠʥʬʦʨʤʘʮʠʶ ʦ ʜʘʪʝ ʠ ʫʚʝʨʝʥʥʦʩʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʊʘʢ ʞʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʧʘʥʝʣʴ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ. 

ʅʘ ʠʟʦʙʨʘʞʝʥʠʠ (ʨʠʩ. 4.1) ʧʨʝʜʩʪʘʚʣʝʥ ʩʢʨʠʥʰʦʪ ʚʝʙ ʧʘʥʝʣʠ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʢʣʘʩʩʠʬʠʢʘʪʦʨʘ.  

ɺ ʧʦʣʝ çʂʘʪʝʛʦʨʠʷè ʫʢʘʟʘʥʘ ʢʘʪʝʛʦʨʠʷ ʪʦʚʘʨʘ ʥʘ ʩʘʡʪʝ, ʦʪʢʫʜʘ ʪʦʚʘʨ ʙʳʣ 

ʩʦʙʨʘʥ. ɺ ʧʦʣʝ ʥʘʰʘ ʢʘʪʝʛʦʨʠʷ ï ʢʘʪʝʛʦʨʠʷ ʪʦʚʘʨʘ ʚ ʢʣʘʩʩʠʬʠʢʘʪʦʨʝ Proanalytics, 

ʢʦʪʦʨʫʶ ʦʧʨʝʜʝʣʠʣʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʦʜʝʣʴ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çʅʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪè, ʜʘʥʥʳʝ ʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩʦʭʨʘʥʷʪʩʷ ʚ ʙʘʟʫ. ʆʥʠ ʤʦʛʫʪ ʧʨʠʛʦʜʠʪʴʩʷ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʠʩʧʨʘʚʠʪʴ ʦʰʠʙʢʠ ʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʪʝʢʫʱʝʡ 

ʚʝʨʩʠʠ. 

ʇʘʥʝʣʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʙ ï ʧʨʠʣʦʞʝʥʠʝ. 
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