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˟̜̆̑̍̉̎ ̉ ̠̏̐̑̆̅̆̌̆̎̉ 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʩʦ-

ʜʝʨʞʘʱʝʡʩʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʜʦʩʪʫʧʥʦʡ ʧʦ-

ʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. 

ʀʥʪʝʨʥʝʪ-ʩʩʳʣʢʘ ï ʘʜʨʝʩ URL (Uniform Resource Locator), ʦʧʨʝʜʝʣʷʶʱʠʡ ʦʜʥʦ-

ʟʥʘʯʥʦʝ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠʣʠ ʧʦʜʢʣʶʯʘʝʤʦʛʦ ʚʥʝʰʥʝʛʦ 

ʬʘʡʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʆʰʠʙʢʘ ï ʩʣʫʯʘʡʥʦʝ (ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ) ʠʟʤʝʥʝʥʠʝ ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ, ʢʦʪʦʨʦʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʜʝʢʚʘʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʠʟʤʝʥʝʥʠʶ ʣʦʛʠʢʠ ʠʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʰʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʇʦʪʝʥʮʠʘʣʴʥʦ-ʦʧʘʩʥʘʷ ʦʰʠʙʢʘ ï ʩʣʫʯʘʡʥʦʝ (ʥʝʧʨʝʜʥʘʤʝʨʝʥʥʦʝ) ʠʟʤʝʥʝʥʠʝ 

ʜʘʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʦʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʘʜʝʢʚʘʪʥʳʭ ʘʣʛʦʨʠʪ-

ʤʦʚ ʦʙʨʘʙʦʪʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʠʝʤʣʝʤʦʡ ʣʦʛʠʢʝ 

ʠʣʠ ʥʝʜʦʧʫʩʪʠʤʦʤʫ ʚʳʧʦʣʥʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝ-

ʩʫʨʩʘ. 

URN (Uniform Resource Name) ï ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʝ (ʝʜʠʥʦʦʙʨʘʟʥʦʝ) ʥʘʟʚʘʥʠʝ 

(ʠʤʷ) ʨʝʩʫʨʩʘ. 

URI (Uniform Resource Identifier)  ï ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ (ʝʜʠʥʦʦʙʨʘʟʥʳʡ) ʠʜʝʥʪʠ-

ʬʠʢʘʪʦʨ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ URL, URN ʠʣʠ URL+URN. 

XSS ʘʪʘʢʘ (Cross Site Scripting) ï ʤʝʞʩʘʡʪʦʚʳʡ ʩʢʨʠʧʪʠʥʛ, ʚʥʝʜʨʝʥʠʝ ʚ ʚʳʜʘʚʘ-

ʝʤʫʶ ʚʝʙ-ʩʠʩʪʝʤʦʡ ʩʪʨʘʥʠʮʫ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ (ʚʳʧʦʣʥʝ̫ʤʫ ʁʥʘ ʢʦʤʧʴʶʪʝʨʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʦʪʢʨʳʪʠʠ ʠʤ ʵʪʦʡ ʩʪʨʘʥʠʮʳ) ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʦʛʦ ʢʦʜʘ ʩ ʚʝʙ-

ʩʝʨʚʝʨʦʤ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘ 

CSRF/XSRF ʘʪʘʢʘ (ʉross Site Request Forgery) ï ʤʝʞʩʘʡʪʦʚʘʷ ʧʦʜʜʝʣʢʘ ʟʘʧʨʦʩʘ, 

ʚʳʧʦʣʥʝʥʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʡʩʪʚʠʡ ʥʘ ʫʷʟʚʠʤʦʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ ʦʪ ʣʠʮʘ ʞʝʨʪʚʳ 

(ʠʟʤʝʥʝʥʠʝ ʧʘʨʦʣʷ, ʩʝʢʨʝʪʥʦʛʦ ʚʦʧʨʦʩʘ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʘʨʦʣʷ, ʧʦʯʪʳ, ʜʦʙʘʚ-

ʣʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʠ ʪ.ʜ.) 
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CDN (Content distribution network)  ï ʩʝʪʝʚʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʧ-

ʪʠʤʠʟʠʨʦʚʘʪʴ ʦʪʧʨʘʚʢʫ ʠ ʭʨʘʥʝʥʠʝ ʢʦʥʪʝʥʪʘ ʜʣʷ ʢʦʥʝʯʥʳʭ ʠʥʪʝʨʥʝʪ-

ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 
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ˏ̃̆̅̆̎̉̆ 

 

ʈʝʘʣʠʟʦʚʘʚ ʚ 1990 ʛʦʜʫ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʚʝʙ-ʙʨʘʫʟʝʨ WorldWideWeb [1], Tim 

Berners-Lee ʟʘʣʦʞʠʣ ʦʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʛʠʧʝʨʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʩʠʩʪʝʤʦʡ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ. ʊʘʢʠʝ ʜʦʩʪʦʠʥʩʪʚʘ ʢʘʢ ʩʪʨʫʢʪʫʨʠʟʘʮʠʷ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʧʨʦʩʪʦʪʘ ʠ ʧʨʠʚʳʯʥʦʩʪʴ ʠʥʪʝʨʬʝʡʩʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʫʜʘʣʝʥʥʦʡ ʨʘʙʦʪʳ ʠ 

ʙʳʩʪʨʦʪʘ ʨʘʟʨʘʙʦʪʢʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʶ ʩʪʘʪʴ ʦʜʥʠʤ ʠʟ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ ʩʦʩʪʘʚʝ ʙʦʣʴʰʠʥʩʪʚʘ ʦʧʝʨʘʮʠʦʥ-

ʥʳʭ ʩʠʩʪʝʤ, ʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ - ʦʜʥʠʤ ʠʟ ʩʪʨʘʪʝʛʠʯʝʩʢʠ ʚʘʞʥʳʭ ʠ ʜʠʥʘʤʠʯʝ-

ʩʢʠ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚʠʜʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʉʦʚʨʝʤʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʡ ʨʝʩʫʨʩ ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʩʪʘʪʠʯʥʳʡ ʥʘʙʦʨ ʚʝʙ-

ʩʪʨʘʥʠʮ, ʘ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ ʧʦʨʪʘʣ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʩʪʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʰʘʙʣʦʥʦʚ ʜʣʷ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ 

ʚʣʦʞʝʥʥʦʩʪʠ. 

ʅʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʷʚʣʷ-

ʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʛʦ ʟʘʜʘʯ ʠ ʮʝʣʝʡ, ʪ.ʝ. ʢʦʨʨʝʢʪʥʦʩʪʴ ʝʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʊʘʢʦʝ ʧʦʥʷʪʠʝ ʩʦʜʝʨʞʠʪ ʜʦʚʦʣʴʥʦ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʜʘʯ, ʪʘ-

ʢʠʭ ʢʘʢ: 

 - ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ ʢʦʨʨʝʢʪʥʳʭ 

ʩʚʝʜʝʥʠʡ (ʢʦʥʪʝʥʪʘ, ʠʥʬʦʨʤʘʮʠʠ), ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʣʦʞʥʳʭ/ʟʘʢʨʳʪʳʭ ʜʘʥʥʳʭ ʠʣʠ 

ʟʘʧʨʝʱʝʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʌ; 

 - ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʫʱʝ-

ʩʪʚʫʶʱʠʤ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʨʦʩʩʙʨʘʫʟʝʨʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ; 

 - ʥʘʣʠʯʠʝ ʟʘʧʨʘʰʠʚʘʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ, ʬʘʡʣʦʚ ʠ ʪ.ʜ.), 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʨʝʩʫʨʩʫ; 

 - ʩʦʦʪʚʝʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʫʱʝʩʪʚʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʈʌ. 
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ɺ 2013 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ çʄʝʪʦʜʠʢʘ ʤʦʥʠʪʦʨʠʥʛʘ ʦʬʠʮʠʘʣʴʥʳʭ ʩʘʡʪʦʚ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨ-

ʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷè [2]. ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʵʪʘʧʦʚ 

ʜʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʪʝʨʤʠʥʘ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʩʠʩʪʝʤʘ 

ɸʀʉ çʄʦʥʠʪʦʨʠʥʛ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʘʡʪʦʚè [3] ʧʨʦʚʦʜʠʪ: 

- ʵʚʨʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʩʚʝʜʝʥʠʡ (ʢʦʥʪʝʥʪʘ, ʠʥʬʦʨʤʘʮʠʠ) 

ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ; 

 - ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʘʥʘʣʠʟ ʟʘʛʣʘʚʥʦʡ ʩʪʨʘʥʠʮʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʝʩʫʨʩʘ ʩ ʧʦʤʦʱʴʶ ʩʪʦʨʦʥʥʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʩʝʡ ʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 

ʆʜʥʘʢʦ ʧʨʦʚʝʨʢʘ ʪʦʛʦ, ʯʪʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʢʦʨʨʝʢʪʥʦ ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʥʝ-

ʩʢʦʣʴʢʠʭ ʚʝʙ-ʙʨʘʫʟʝʨʘʭ, ʥʝ ʜʘʝʪ ʘʙʩʦʣʶʪʥʦ ʥʠʢʘʢʦʡ ʛʘʨʘʥʪʠʠ ʝʛʦ ʧʨʘʚʠʣʴʥʦʛʦ 

ʦʪʦʙʨʘʞʝʥʠʷ ʚ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʪʘʢʦʡ ʧʨʦʙʣʝʤʳ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʚʥʝʩʝʥʥʳʝ ʚ 2014 ʛʦʜʫ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʬʠʢʘʮʠʠ HTML5 ʢʦʥʩʦʨʮʠʫʤʦʤ W3C 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʘʥʘʣʠʟʫ ʩʪʨʫʢʪʫʨʳ HTML-ʜʦʢʫʤʝʥʪʘ [4, ʧ.ʧ. 8.2.8]. ʆʪʯʘʩʪʠ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʩʣʦʞʥʦʩʪʴʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʧʦʟ-

ʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʚʦʝʚʨʝʤʝʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʢʘʯʝʩʪʚʦ ʥʘʧʠʩʘʥʥʦʛʦ ʢʦʜʘ, ʪʝʤ ʩʘʤʳʤ ʚʦʚʨʝʤʷ ʚʳʷʚʣʷʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʦʰʠʙʢʠ. ʊʘʢʦʡ ʧʝʨʠʦʜʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʢʘʯʝʩʪʚʘ ʢʦʜʘ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʝ, ʥʦ ʠ ʧʨʠ ʝʛʦ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʇʨʦʙʣʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʤʥʦʛʠʝ ʥʘʫʯʥʳʝ ʨʘʙʦʪʳ, ʧʨʦʚʦʜʠʤʳʝ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʟʘ ʨʫʙʝʞʦʤ, ʘ ʪʘʢʞʝ ʚ ʨʷʜʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʝ [5-8]. 

ʊʝʦʨʝʪʠʯʝʩʢʫʶ ʙʘʟʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʨʘʙʦʪʳ ʠʟʚʝʩʪʥʳʭ ʨʦʩʩʠʡ-

ʩʢʠʭ ʫʯʸʥʳʭ: ɺ.ʌ. ʐʘʥʴʛʠʥ, ɸ.ʉ. ʄʘʨʢʦʚ, ɺ.ʃ. ʎʠʨʣʦʚ, ɸ.ɺ. ɹʘʨʘʙʘʥʦʚ, 

ɼ.ɸ. ʄʝʣʴʥʠʢʦʚ, ʀ.ʆ. ʐʝʣʫʭʠʥ, ɼ.ɾ. ʉʘʢʘʣʝʤʘ, ɸ.ʉ. ʌʠʣʠʥʦʚʘ, ɺ.ɺ. ɽʨʦʭʠʥ, 

ɼ.ɸ. ʇʦʛʦʥʳʰʝʚʘ, ʀ.ɻ. ʉʪʝʧʯʝʥʢʦ [9-13], ʘ ʪʘʢʞʝ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ: D. Stuttard, 

M. Pinto, J. Pauli, M. Shema, T. Canavan, S. Purewal, C. Eilers, J.R. Vacca, 



8 

 

S. Davidoff, J. Ham [14-20], ʢʦʪʦʨʳʝ ʚʥʝʩʣʠ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʧʦʣʫʯʝʥʠʝ ʦʩ-

ʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠ-

ʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʚ ʩʤʝʞʥʳʭ ʦʙʣʘʩʪʷʭ. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʨʘʟʨʘʙʘ-

ʪʳʚʘʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ. ɺ 

ʭʦʜʝ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʚ ʨʷʜʝ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʦ ʠʩʩʣʝ-

ʜʫʝʤʦʡ ʦʙʣʘʩʪʠ ʙʳʣ ʩʦʟʜʘʥ ʫʥʠʢʘʣʴʥʳʡ ʥʘʫʯʥʳʡ ʟʘʜʝʣ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʠ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ. 

ʆʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ ʦʙʟʦʨ ʚʝʜʫʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʪʘʢʠʭ 

ʢʘʢ Rational AppScan (IBM) [26], Web Vulnerability Scanner (Acunetix) [27], 

NTOSpider (NT Objectives, Inc.) [28], NetSparker (Netsparker Ltd.) [29], WebInspect 

(HP) [30], Application Inspector (PT) [31], SkipFish (Google) [32], Validator Suite 

(W3C) [33] ʠ ʜʨ. ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʩʨʝʜʩʪʚʘ, ʢʦʪʦʨʦʝ ʤʦʛʣʦ ʙʳ ʧʨʝʜʦʩʪʘʚʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʦʮʝʥʢʫ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʠ ʧʨʦʚʝʩʪʠ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʰʠʙʦʢ ʠ ʧʦʚʳʰʝʥʠʝ ʦʙʱʝʡ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʧʨʦʙʣʝʤʘ 

ʘʢʪʫʘʣʴʥʘ ʢʘʢ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢ ʠ ʜʣʷ ʠʥʪʝʨ-

ʥʝʪ-ʨʝʩʫʨʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʭ ʢʦʤʧʘʥʠʡ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦ-ʢʦʨʨʝʢʪʥʦʤ ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʣʫʛ ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, 

ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʦʚ ʠ 

ʤʝʪʦʜʠʢ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʨʘʙʦʪʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥʳ ʥʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʦʙʝʩ-

ʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʘʢʪʠʚʥʦ ʧʨʦʚʦʜʠʤʳʭ 

ʤʠʨʦʚʳʤ ʩʦʦʙʱʝʩʪʚʦʤ ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 15 ʣʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ 

ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙʣʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨ-

ʨʝʢʪʥʦʩʪʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚ 



9 

 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʦʚʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢ-

ʪʠʚʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʥʦ ʠ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨ-

ʥʫʶ ʦʮʝʥʢʫ ʝʛʦ ʢʦʨʨʝʢʪʥʦʩʪʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʚ ʧʨʦʚʝʜʝ-

ʥʠʠ ʘʥʘʣʠʟʘ. ʇʦʣʫʯʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʩʧʦʩʦʙ-

ʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥ-

ʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʩʦʜʝʨʞʘʱʠʝʩʷ ʚ ʥʝʤ ʚʳʚʦʜʳ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴ-

ʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʝʪʦʜʳ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦ ʦʮʝʥʢʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥ-

ʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʠʭ ʬʫʥʢ-

ʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʚ ʨʘʙʦʪʝ ʧʦʩʪʘʚʣʝʥʳ ʠ ʨʝʰʘʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

- ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʨʝʙʦʚʘʥʠʡ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʦʨ-

ʨʝʢʪʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʦʚ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

- ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ ʘʥʘʣʠ-

ʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʩʚʝʨʭʙʦʣʴʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥ-

ʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ; 
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- ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝ-

ʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʩʥʦʚʥʳʤʠ ʥʘʫʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʚʳʥʦʩʠʤʳʤʠ ʥʘ ʟʘʱʠʪʫ, ʷʚʣʷʶʪ-

ʩʷ: 

1. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ. 

2. ɸʣʛʦʨʠʪʤʳ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

3. ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʩʚʝʨʭʙʦʣʴʰʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʩʣʝʜʫʶʱʝʤ: 

1. ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦ-

ʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʘʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦ-

ʜʠʢ, ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʩʝʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʚʳ-

ʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʦʙʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ. 

2. ʈʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʘʣʛʦʨʠʪʤʳ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥ-

ʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ, 

ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʧʦʩʪʨʦʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʳʭ ʩʚʷʟʝʡ, ʫʯʠʪʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʥʝʦʜʥʦʟʥʘʯʥʳʝ ʪʨʘʢʪʦʚʢʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʞ-

ʜʫʥʘʨʦʜʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʪʘʥʜʘʨʪʦʚ. 

3. ʈʘʟʨʘʙʦʪʘʥ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʩʚʝʨʭʙʦʣʴʰʠʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʫʱʝʩʪʚʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʥʦ ʠ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙ-

ʥʦʩʪʴ ʠʤʝʶʱʝʛʦʩʷ ʢʘʥʘʣʘ ʩʚʷʟʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ ʦʮʝʥʢʠ ʢʦʨ-

ʨʝʢʪʥʦʩʪʠ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦʜʦʣʦʛʠʷ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ, ʪʝʦʨʠʷ ʘʣʛʦʨʠʪʤʦʚ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʪʝʦʨʠʠ ʛʨʘʬʦʚ ʠ ʤʥʦʞʝʩʪʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʜʭʦʜʘ 
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ʦʙʦʩʥʦʚʘʥʘ ʧʨʦʚʝʜʝʥʥʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠ-

ʷʤʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʩʪʦʠʪ: 

1. ɺ ʨʘʟʨʘʙʦʪʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʦʩʥʦʚʝ ʩʦʟʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʦʨ-

ʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢ-

ʩʘ çɸʥʘʣʠʟʘʪʦʨ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ çɸʢʫʣʘè (ʉʚʠʜʝ-

ʪʝʣʴʩʪʚʦ ˉ 2015616442). 

2. ɺ ʧʨʦʚʝʜʝʥʠʠ ʧʨʠʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʣʠ ʥʝʜʦʩʪʘ-

ʪʦʯʥʦʝ ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʪʘʥʜʘʨʪʦʚ, ʯʪʦ ʧʦʟʚʦ-

ʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴ-

ʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

3. ɺ ʦʙʝʩʧʝʯʝʥʠʠ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʜʣʷ ʪʦʯʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʝʛʦ ʟʘʜʘʯ ʩ ʮʝʣʴʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʢʦʨʨʝʢʪʥʦʛʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʫʩʣʫʛ ʯʝʨʝʟ ʩʝʪʴ ʀʥ-

ʪʝʨʥʝʪ ʠ ʧʦʜʪʚʝʨʞʜʝʥʘ ʘʢʪʘʤʠ ʚʥʝʜʨʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʦʨʛʘʥʠʟʘʮʠʡ: 

- ʆʆʆ çʎCCè (ʚʥʝʜʨʝʥʠʝ ʚ ʉʠʩʪʝʤʫ ʨʝʛʠʩʪʨʘʮʠʠ, ʘʥʘʣʠʟʘ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʙʳʪʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ); 

- ʌʅʉ ʈʦʩʩʠʠ (ʚʥʝʜʨʝʥʠʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʢʦʤʧʴʶʪʝʨ-

ʥr ʭ ʘʪʘʢ ʥʘ ʩʦʙʩʪʚʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʚ ʢʘʯʝʩʪʚʝ çɸʛʝʥʪʘ ʤʦʥʠʪʦ-

ʨʠʥʛʘè); 

- ɸʜʤʠʥʠʩʪʨʘʮʠʷ ʛ. ʌʨʷʟʠʥʦ, ʆʆʆ çʅʊʎ çʉʆʊʀʉè (ʚʥʝʜʨʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝ-

ʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ). 

ʉʦʦʪʚʝʪʩʪʚʠʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʩʧʦʨʪʫ ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʉʦʜʝʨʞʘ-

ʥʠʝ ʠ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʩʧʦʨʪʫ ʩʧʝʮʠʘʣʴʥʦ-

ʩʪʝʡ 05.13.11, ʘ ʠʤʝʥʥʦ ʩʣʝʜʫʶʱʠʤ ʦʙʣʘʩʪʷʤ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʧʫʥʢʪʳ 1, 2, 8 ʠ 10): 

 - ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʘʥʘʣʠʟʘ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ, ʠʭ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʪʝʩʪʠʨʦʚʘ-

ʥʠʷ; 
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 - ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʩʝʤʘʥʪʠʢʘ ʧʨʦ-

ʛʨʘʤʤ; 

 - ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʩʦʟʜʘʥʠʷ ʧʨʦʛʨʘʤʤ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʘʨʘʣ-

ʣʝʣʴʥʦʡ ʠ ʨʘʩʧʨʝʜʝʣʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʷʟʳʢʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜ-

ʩʪʚʘ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ; 

 - ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʜʦʢʣʘ-

ʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʃʦʤʦʥʦʩʦʚʩʢʠʝ ʯʪʝʥʠʷè 

(2013, 2016 ʛʛ.), ʥʘ XV ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦ-

ʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢè (2014ʛ.), ʥʘ XVI ʤʝʞʜʫ-

ʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʷ: ʥʦʚʳʝ ʧʝʨ-

ʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè (2015ʛ.), ʥʘ ʥʘʫʯʥʦʤ ʩʝʤʠʥʘʨʝ çʇʨʦʙʣʝʤʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ. ʬ.-ʤ. ʥ., ʧʨʦʬ. 

ɺ.ɸ. ɺʘʩʝʥʠʥʘ (2015ʛ.), ʥʘ ʥʘʫʯʥʦ-ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʩʝʤʠʥʘʨʝ ʅʀɺʎ ʄɻʋ ʠʤʝ-

ʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ. ʬ.-ʤ. ʥ., ʧʨʦʬ. ɸ.ɺ. ʊʠʭʦʥʨʘʚʦʚʘ 

(2017ʛ.), ʥʘ ʩʝʤʠʥʘʨʝ çʆʧʪʠʤʘʣʴʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʦ ʪʦʯʥʳʤ ʠ ʧʨʠʙʣʠʞʝʥʥʳʤ 

ʜʘʥʥʳʤè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʜ. ʬ.-ʤ. ʥ., ʧʨʦʬ. ʂ.ʖ. ʆʩʠʧʝʥʢʦ (2017ʛ.), ʥʘ ʩʦʚʝʱʘ-

ʥʠʠ-ʩʝʤʠʥʘʨʝ ʨʘʙʦʪʥʠʢʦʚ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʌʅʉ ʈʦʩʩʠʠ ʧʦ ʪʝʤʝ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʝ (2017ʛ.), ʥʘ ʨʝʛʫʣʷʨʥʳʭ ʩʝʤʠ-

ʥʘʨʘʭ ʣʘʙʦʨʘʪʦʨʠʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʅʀɺʎ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 9 ʧʝʯʘʪʥʳʭ ʨʘʙʦʪʘʭ 

[34-42], ʩʨʝʜʠ ʢʦʪʦʨʳʭ 4 ʩʪʘʪʴʠ ʠʟ ʩʧʠʩʢʘ ʞʫʨʥʘʣʦʚ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ [34-

35, 41-42]. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɺʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʠʟʣʦʞʝʥʳ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʧʨʦʚʝʜʝʥʳ ʣʠʯʥʦ ʘʚʪʦʨʦʤ ʚ ʧʨʦʮʝʩʩʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴ-

ʥʦʩʪʠ. ʀʟ ʩʦʚʤʝʩʪʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʚʢʣʶ-

ʯʝʥ ʣʠʰʴ ʪʦʪ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠʥʘʜʣʝʞʠʪ ʘʚʪʦʨʫ. 

ʈʘʙʦʪʳ [36-37, 40-42] ʥʘʧʠʩʘʥʳ ʝʜʠʥʦʣʠʯʥʦ. ɺ ʨʘʙʦʪʘʭ [34-35, 38] ɹʳʩʪʨʠʮ-

ʢʦʤʫ ʅ.ɼ. ʧʨʠʥʘʜʣʝʞʘʪ: ʧʦʜʭʦʜ ʢ ʧʨʦʚʝʜʝʥʠʶ ʘʥʘʣʠʟʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʘʣʛʦʨʠʪʤ 
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ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʥʘʣʠʟʘʪʦʨ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘè, ʦʙʟʦʨ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʙʝʟʦʧʘʩʥʦʤʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʄʘʢʘʨʦʚʫ-ɿʝʤʣʷʥʩʢʦʤʫ ʅ.ɺ. ʧʨʠʥʘʜʣʝʞʠʪ ʧʦ-

ʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠ ʧʨʦʚʝʨʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. ɺ ʨʘʙʦʪʝ [39] ɹʳʩʪʨʠʮʢʦʤʫ ʅ.ɼ. ʧʨʠʥʘʜ-

ʣʝʞʠʪ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʦʥʮʝʧʮʠʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ, ʄʘʨʪʴʷʥʦʚʫ ɽ.ɸ. ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʯʝʪʳʨʝʭ ʛʣʘʚ ʩ ʚʳʚʦʜʘʤʠ ʧʦ ʢʘʞʜʦʡ ʠʟ 

ʥʠʭ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʆʙʱʠʡ ʦʙʲʝʤ 

ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ 148 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ 30 ʨʠʩʫʥʢʦʚ, 10 

ʪʘʙʣʠʮ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 155 ʥʘʠʤʝʥʦʚʘʥʠʡ. 
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ː̌́̃́ ρȢ ˍ̎́̌̉̈ ̟̖̒̔̆̒̓̃̔̉̚̚ ̍̆̓̏̅̏̃ ̉ ̍̆̓̏̅̉̋ ̠̅̌ ̠̐̑̏̃̆̅̆̎̉ ́̃Ȥ

̓̏̍́̓̉̈̉̑̏̃́̎̎̏̊ ̗̏̆̎̋̉ ̋̏̑̑̆̋̓̎̏̒̓̉ ̗̠̔̎̋̉̏̎̉̑̏̃́̎̉̕ ̉̎̏̑̍́̕Ȥ

̗̜̖̉̏̎̎ ̑̆̒̔̑̒̏̃ 

 

1.1. ̃ ̜̑̏̂̌̆̍ ̋̏̑̑̆̋̓̎̏̄̏ ̠̃̈́̉̍̏̅̆̊̒̓̃̉ ̝̠̐̏̌̈̏̃́̓̆̌ ̒ ̗̉̎̏̑̍́̉̏̎̕Ȥ

̜̎̍ ̑̆̒̔̑̒̏̍ ̃ ̒̆̓̉ ˕̎̓̆̑̎̆̓ 

 

ʉʦʚʨʝʤʝʥʥʳʡ ʚʝʙ-ʙʨʘʫʟʝʨ ʫʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʪʦʛʦ ʧʝʨʚʦʥʘ-

ʯʘʣʴʥʦʛʦ ʚʝʙ-ʙʨʘʫʟʝʨʘ ʊʠʤʘ ɹʝʨʥʝʨʩʘ-ʣʠ, ʧʨʝʚʨʘʪʠʚʰʠʩʴ ʠʟ ʧʨʦʩʪʦʛʦ ʩʨʝʜʩʪʚʘ 

ʧʨʦʩʤʦʪʨʘ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʢʦʤʧʣʝʢʩʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩ-

ʧʝʯʝʥʠʝ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʯʝʣʦʚʝʢʦʤ. ʆʜʥʠʤ ʠʟ ʝʛʦ ʢʣʶʯʝʚʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʢʘ ʫʧʨʘʚʣʝʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷʤʠ [17]. 

ɺʝʙ-ʧʨʠʣʦʞʝʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʣʠʝʥʪ-ʩʝʨʚʝʨʥʦʝ ʧʨʠʣʦʞʝʥʠʝ, ʣʦʛʠʢʘ 

ʢʦʪʦʨʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʘ ʤʝʞʜʫ ʢʣʠʝʥʪʦʤ (ʚ ʜʘʥʥʦʡ ʨʦʣʠ ʚʳʩʪʫʧʘʝʪ ʚʝʙ-ʙʨʘʫʟʝʨ) ʠ 

ʩʝʨʚʝʨʦʤ (ʚʝʙ-ʩʝʨʚʝʨ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ HTTP-ʟʘʧʨʦʩʳ ʦʪ 

ʢʣʠʝʥʪʘ). ɼʣʷ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʥʘ ʩʪʦʨʦʥʝ ʩʝʨʚʝʨʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʷʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ 

ï HTML ʠ CSS ʜʣʷ ʛʨʘʬʠʯʝʩʢʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʠ JavaScript, Java, ActiveX, 

Silverlight ʠ ʜʨ. ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʟʘʧʨʦʩʦʚ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʡ ʪʨʝʙʫʝʪ ʩʦʙʣʶʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʨ ʧʨʝʜʦʩʪʦʨʦʞʥʦʩʪʠ. ʕʪʦ ʩʚʷ-

ʟʘʥʦ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʨʠʯʠʥʘʤʠ: 

1. ʇʝʨʝʜʘʯʘ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʤ ʚʝʙ-ʙʨʘʫʟʝʨ, 

ʠ ʚʝʙ-ʩʝʨʚʝʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʩʝʪʠ ʀʥʪʝʨʥʝʪ (ʧʝʨʝʜʘʚʘʝʤʘʷ ʠʥʬʦʨʤʘ-

ʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʭʚʘʯʝʥʘ ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ); 

2. ʂʣʠʝʥʪʩʢʦʡ ʯʘʩʪʴʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨ-
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ʚʝʨʥʦʡ ʯʘʩʪʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʦʰʠʙʦʯʥʦ ʦʙʨʘʙʦʪʘʥʘ, ʣʠʙʦ ʧʨʦʠʟʚʝ-

ʜʝʥʘ ʘʪʘʢʘ ʩʦ ʩʪʦʨʦʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ); 

3. ʉʝʨʚʝʨʥʦʡ ʯʘʩʪʴʶ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ (ʦʰʠʙʦʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʦʡ ʠʥʬʦʨ-

ʤʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʩʢʦʡ ʯʘʩʪʠ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ, ʣʠʙʦ ʧʨʦʠʟʚʝʜʝʥʘ ʘʪʘʢʘ ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ). 

ʈʘʩʩʤʦʪʨʠʤ ʙʝʟʦʧʘʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʢʣʠʝʥʪʘ. ʈʝʰʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʚʦʟʤʦʞʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʧʫʪʷʤʠ. ʆʜʥʠʤ ʠʟ 

ʧʫʪʝʡ ʷʚʣʷʝʪʩʷ ʚʩʪʨʦʝʥʥʘʷ ʟʘʱʠʪʘ ʚ ʩʘʤʦʤ ʚʝʙ-ʙʨʘʫʟʝʨʝ. ʕʪʦ ʣʦʛʠʯʥʦʝ ʨʝʰʝʥʠʝ, 

ʪ.ʢ. ʧʦʣʴʟʦʚʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʥʘʧʨʷʤʫʶ ʩ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ, ʩʦʚʝʨʰʘʷ ʨʘʟʣʠʯʥʳʝ ʜʝʡ-

ʩʪʚʠʷ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠ ʵʪʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʥʝʦʙʭʦʜʠʤʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥ-

ʪʨʦʣ ɹʥʘʜ ʜʝʡʩʪʚʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʨʦʚʝʜʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʙ-

ʙʨʘʫʟʝʨ. ʂʦʥʝʯʥʦ, ʚ ʜʘʥʥʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʫʜʝʪ ʠʩʭʦʜʠʪʴ ʠʟ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʷ, ʦʜʥʘʢʦ 

ʚʩʝ ʧʦʧʫʣʷʨʥʳʝ ʚʝʙ-ʙʨʘʫʟʝʨʳ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʠʜʝʥʪʠʯʥʳʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʦ-

ʩʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʠʤ ʜʘʥʥʳʡ ʧʫʪʴ ʨʝʰʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʦʧʫʣʷʨʥʦʛʦ 

ʚʝʙ-ʙʨʘʫʟʝʨʘ Mozilla Firefox. ɼʣʷ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ Firefox ʦʙ-

ʣʘʜʘʝʪ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ [43]: 

1. ʧʨʠʚʘʪʥʳʡ ʧʨʦʩʤʦʪʨ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ; 

2. ʙʣʦʢʠʨʦʚʢʘ ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ; 

3. ʙʝʟʦʧʘʩʥʦʝ ʭʨʘʥʝʥʠʝ ʧʘʨʦʣʝʡ ʠ ʩʝʨʪʠʬʠʢʘʪʦʚ; 

4. ʢʦʥʪʨʦʣʴ ʧʨʠ ʫʩʪʘʥʦʚʣʝʥʠʠ ʟʘʱʠʱʝʥʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ; 

5. ʚʩʪʨʦʝʥʥʘʷ ʟʘʱʠʪʘ ʦʪ ʬʠʰʠʥʛʘ ʠ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ. 

ʇʝʨʚʳʡ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʘʱʠʤ, ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʥʝ ʩʦʭʨʘʥʷʪʴ ʠʥʬʦʨ-

ʤʘʮʠʶ ʦ ʧʦʩʝʱʝʥʥʳʭ ʩʘʡʪʘʭ ʚʥʫʪʨʠ ʚʝʙ-ʙʨʘʫʟʝʨʘ, ʦʜʥʘʢʦ ʜʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʩʝ 

ʨʘʚʥʦ ʢʘʢ ʤʠʥʠʤʫʤ ʦʩʪʘʥʝʪʩʷ ʫ ʧʨʦʚʘʡʜʝʨʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝʛʦ ʜʦʩʪʫʧ ʚ ʩʝʪʴ ʀʥ-

ʪʝʨʥʝʪ. ɺʪʦʨʦʡ ʧʘʨʘʤʝʪʨ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʧʦʪʦʤʫ ʢʘʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫ-

ʯʘʝʚ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ ʥʦʩʷʪ ʨʝʢʣʘʤʥʳʡ ʭʘʨʘʢʪʝʨ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚʢʣʶʯʝʥʥʘʷ 
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ʜʘʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʧʨʦʙʣʝʤʳ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʨʝ-

ʩʫʨʩʘʤʠ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ, ʥʘʧʨʠʤʝʨ, ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʘ 

ʢ ʚʘʞʥʳʤ ʬʫʥʢʮʠʷʤ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʙʣʦʢʠʨʦʚʘʥʠʝ ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ ʤʦʞʝʪ ʥʝ 

ʚʩʝʛʜʘ ʩʨʘʙʦʪʘʪʴ, ʥʝʢʦʪʦʨʳʝ ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ ʤʦʛʫʪ ʥʦʩʠʪʴ ʩʢʨʳʪʳʡ ʭʘʨʘʢʪʝʨ 

(ʦʪʢʨʳʪʠʝ ʥʦʚʦʛʦ ʬʦʥʦʚʦʛʦ ʦʢʥʘ) ʠʣʠ ʠʤʝʪʴ ʥʝʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʦʪʢʨʳʪʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʚʝʙ-ʙʨʘʫʟʝʨ Firefox ʤʦʞʝʪ ʩʧʨʘʚʠʪʴʩʷ ʣʠʰʴ ʪʦʣʴʢʦ ʩ ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ 

ʚʩʧʣʳʚʘʶʱʠʭ ʦʢʦʥ. ʉʣʝʜʫʶʱʠʡ ʧʘʨʘʤʝʪʨ - ʙʝʟʦʧʘʩʥʦʝ ʭʨʘʥʝʥʠʝ ʧʘʨʦʣʝʡ ʠ ʩʝʨ-

ʪʠʬʠʢʘʪʦʚ - ʝʱʝ ʦʜʥʘ ʥʝʦʙʭʦʜʠʤʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʝʙ-ʙʨʘʫʟʝʨʦʤ ʚ ʩʝ-

ʪʠ ʀʥʪʝʨʥʝʪ, ʪ.ʢ. ʚ ʩʣʫʯʘʝ ʠʭ ʢʨʘʞʠ ʟʣʦʫʤʳʰʣʝʥʥʠʢ ʥʝ ʜʦʣʞʝʥ ʠʟʚʣʝʯʴ ʠʟ ʵʪʦʛʦ 

ʚʳʛʦʜʫ. ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʧʦʢʘʟʘʪʝʣʷ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʨʘʙʦʪʳ ʚʝʙ-ʙʨʘʫʟʝʨ Firefox ʘʥʘʣʠʟʠʨʫʝʪ ʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʨʝʜʫʧʨʝ-

ʞʜʘʝʪ ʦ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʩʠʪʫʘʮʠʷʭ: 

 - çʵʪʦ ʩʦʝʜʠʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʜʦʚʝʨʝʥʥʳʤè [44]; 

 - çʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ, ʯʪʦ ʵʪʦʪ ʩʘʡʪ ʘʪʘʢʫʝʪ ʢʦʤʧʴʶʪʝʨʳ!è [45]. 

ʇʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʠ ʨʘʙʦʪʝ ʩ ʟʘʰʠʬʨʦʚʘʥʥʳʤ 

ʩʦʝʜʠʥʝʥʠʝʤ ʥʝ ʫʜʘʝʪʩʷ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʪʘʪʫʩ ʩʝʨʪʠʬʠʢʘʪʘ. ɺʪʦʨʦʝ ʩʦʦʙʱʝʥʠʝ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʙʦʪʘ ʩ ʫʢʘʟʘʥʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʚ ʧʘʥʝʣʠ ʘʜʨʝʩʘ 

ʤʦʞʝʪ ʙʳʪʴ ʥʝʙʝʟʦʧʘʩʥʘ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘ ʚ ʩʧʠʩʢʘʭ ʠʟʚʝʩʪʥʳʭ ʬʠʰʠʥʛʦʚʳʭ ʠ ʚʨʝʜʦʥʦʩʥʳʭ ʩʘʡʪʦʚ. ʊʘʢʦʡ ʤʦʥʠʪʦ-

ʨʠʥʛ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʟʚʦʣʷʝʪ ʦʙʝʟʚʨʝʜʠʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʘʩʥʳʭ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʜʥʘʢʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʤʦʞʝʪ ʧʦ-

ʧʘʩʪʴ ʚ ʜʘʥʥʳʡ ʩʧʠʩʦʢ ʧʦ ʦʰʠʙʢʝ, ʭʦʪʷ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʠʢʘʢʦʡ 

ʫʛʨʦʟʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʘʩʧʝʢʪ ʥʘ ʧʨʠʤʝʨʝ ʚʝʙ-ʙʨʘʫʟʝʨʘ Mozilla 

Firefox ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʫʨʦʚʥʝ ʚʝʙ-

ʙʨʘʫʟʝʨʘ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ. 

ɼʨʫʛʦʡ ʧʫʪʴ ï ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʪʨʘʬʠʢʘ ʚʝʙ-ʙʨʘʫʟʝʨʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. ʈʝʘʣʠ-

ʟʘʮʠʷ ʜʘʥʥʦʛʦ ʧʫʪʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʤʝʞʩʝʪʝʚʳʤ ʵʢʨʘʥʦʤ ʠʣʠ ʧʝʨʩʦʥʘʣʴʥʳʤ 

ʬʘʡʨʚʦʣʦʤ. 
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ɼʣʷ ʩʝʤʝʡʩʪʚʘ ʦʧʝʨʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ Microsoft Windows ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ 

çɹʨʘʥʜʤʘʫʵʨ Windowsè [46] ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ. ɼʘʥʥʳʡ 

ʤʝʞʩʝʪʝʚʦʡ ʵʢʨʘʥ ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʘ ʧʨʦʛʨʘʤʤ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʪʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʣʠʰʴ ʬʠʢʩʠʨʫʝʪ ʬʘʢʪ ʥʘʣʠʯʠʷ ʜʦʩʪʫʧʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʦʚʝʜʝʥʠʝ 

ʘʥʘʣʠʟʘ ʠʥʪʝʨʥʝʪ-ʪʨʘʬʠʢʘ ʚʝʙ-ʙʨʘʫʟʝʨʘ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦʪ ʧʫʪʴ ʨʝʰʝʥʠʷ ʥʘ ʧʨʠʤʝʨʝ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʬʘʡʨʚʦʣʘ Outpost 

Firewall Pro [47-48]. ɼʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʣʶʯʝ-

ʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ: 

 - ʙʨʘʥʜʤʘʫʵʨ; 

 - ʘʥʪʠʰʧʠʦʥ; 

 - ʧʨʦʘʢʪʠʚʥʘʷ ʟʘʱʠʪʘ; 

 - ʚʝʙ-ʢʦʥʪʨʦʣʴ; 

 - ʟʘʱʠʪʘ ʣʠʯʥʳʭ ʜʘʥʥʳʭ. 

ʂʦʤʧʦʥʝʥʪ ɸʥʪʠʰʧʠʦʥ ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʠ ʥʝʩʘʥʢʮʠʦʥʠʨʦ-

ʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʚʨʝʜʦʥʦʩʥʳʭ ʧʨʦʛʨʘʤʤ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʉʣʝ-

ʜʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ï ʇʨʦʘʢʪʠʚʥʘʷ ʟʘʱʠʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʚʝʜʝʥʯʝʩʢʠʡ 

ʙʣʦʢʠʨʘʪʦʨ, ʥʝ ʧʦʟʚʦʣʷʶʱʠʡ ʚʨʝʜʦʥʦʩʥʳʤ ʧʨʦʮʝʩʩʘʤ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʡʩʪʚʠʷ ʦʪ 

ʠʤʝʥʠ ʜʦʚʝʨʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʤ 

ʷʚʣʷʝʪʩʷ ʢʦʤʧʦʥʝʥʪ ɺʝʙ-ʢʦʥʪʨʦʣʴ. ʆʥ ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʠʥʪʝʨʘʢ-

ʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʩʪʨʦʝʥʥʳʭ ʚ ʟʘʛʨʫʞʘʝʤʫʶ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʫ, ʙʣʦʢʠʨʦʚʘʪʴ 

ʚʩʧʣʳʚʘʶʱʠʝ ʦʢʥʘ, ʨʝʢʣʘʤʥʳʝ ʦʙʲʷʚʣʝʥʠʷ ʠ ʙʘʥʥʝʨʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʙʣʦʢʠ-

ʨʦʚʢʫ ʚʨʝʜʦʥʦʩʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Outpost Firewall Pro ʧʦʟʚʦʣʷʝʪ ʦʙʝʟʦʧʘʩʠʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ 

ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʙʣʝʤ ʧʨʠ ʥʘʚʠʛʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʜʥʘʢʦ ʚʩʝ ʜʘʥʥʳʝ ʧʨʦ-

ʙʣʝʤʳ ʙʫʜʫʪ ʦʙʥʘʨʫʞʝʥʳ ʪʦʣʴʢʦ ʧʨʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʢʦʥʪʘʢʪʝ ʩ ʘʪʘʢʫʶʱʝʡ 

ʚʝʙ-ʩʪʨʘʥʠʮʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʟʘʨʘʥʝʝ ʫʪʚʝʨʞʜʘʪʴ ʦ 

ʢʦʨʨʝʢʪʥʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʮʝʣʦʤ. 

Outpost Firewall Pro ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʦʙʝʟʦʧʘʩʠʪʴ ʧʝʨʩʦʥʘʣʴʥʳʡ 

ʢʦʤʧʴʶʪʝʨ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪ.ʢ. ʥʝ ʦʙʣʘʜʘʝʪ ʧʦʣʥʦʮʝʥʥʦʡ ʘʥʪʠʚʠʨʫʩʥʦʡ ʟʘʱʠʪʦʡ. 

ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʩʨʝʜʩʪʚʘ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ ʘʥʪʠʚʠʨʫʩ 
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ʠ ʙʨʝʥʜʤʘʫʵʨ, ʪʘʢʠʝ ʢʘʢ Outpost Security Suite Pro [47], Dr. Web Security Suite [49] 

ʠ ʜʨ. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʵʪʦ ʚʩʝ ʨʘʚʥʦ ʥʝ ʨʝʰʘʝʪ ʫʢʘʟʘʥʥʫʶ ʚʳʰʝ ʧʨʦ-

ʙʣʝʤʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝ ʩʧʦʩʦʙʳ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʧʦʤʦʛʘʷ ʧʨʝʩʝʯʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʜʝʡ-

ʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʣʶʙʦʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʫʞʝ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʥʘʨʫʰʠʪʝʣʝʤ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ 

ʚʳʚʦʜ, ʯʪʦ ʧʦʣʠʪʠʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳ-

ʩʪʨʦʝʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠʷ ʦʰʠʙʦʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ʈʘʩʩʤʦʪʨʠʤ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʨʝʰʝʥʠʷ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 

ʂ ʧʨʦʙʣʝʤʘʤ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʨʝʩʫʨʩʘ 

ʤʦʞʥʦ ʧʦʜʭʦʜʠʪʴ ʩ ʨʘʟʥʳʭ ʧʦʟʠʮʠʡ. ɹʘʟʦʚʦʡ ʧʦʟʠʮʠʝʡ ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢ-

ʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʭʦʩʪʠʥʛʘ (ʧʣʦʱʘʜʢʠ 

ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ). ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʦʡ ʚʳʙʦʨ 

ʥʝʦʙʭʦʜʠʤʦ ʜʝʣʘʪʴ ʠʩʭʦʜʷ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʨʠʪʝʨʠʝʚ: 

 - ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʛʦ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ, ʫʯʠʪʳʚʘʷ ʥʘʣʠʯʠʝ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʩʣʫʞʙ ʠ ʚʦʟʤʦʞʥʦʩʪʝʡ [16, ʛʣ. 2]; 

 - ʥʘʩʪʨʦʡʢʘ ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨʘ; 

ɼʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʥʫʞʜ ʠ ʨʘʟʤʝʱʝʥʠʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝ-

ʙʦʣʴʰʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʝʨʚʳʡ ʚʘʨʠʘʥʪ ʷʚʣʷʝʪʩʷ ʥʘʠʣʫʯʰʠʤ ʚʚʠʜʫ 

ʪʦʛʦ, ʯʪʦ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨ ʧʦʤʠʤʦ ʨʘʟʤʝʱʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʪʘʢʞʝ ʜʦʣʞʝʥ 

ʧʨʝʜʦʩʪʘʚʣʷʪʴ ʩʦʧʫʪʩʪʚʫʶʱʠʡ ʧʘʢʝʪ ʫʩʣʫʛ [25, ʩʪ. 16; 50, ʧ.ʧ. 5.4; 51, ʧ. XIV, 

XVI] : 

 - ʟʘʱʠʪʘ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨʘ; 

 - ʟʘʱʠʪʘ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʦʪ ʘʪʘʢ; 

 - ʟʘʱʠʪʘ ʭʦʩʪʠʥʛʘ (ʠʥʪʝʨʥʝʪ-ʧʣʦʱʘʜʢʠ ʩʦ ʩʪʦʨʦʥʳ ʚʝʙ-ʩʝʨʚʝʨʘ); 

 - ʟʘʱʠʪʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʧʨʠʣʦʞʝʥʠʡ, ʨʘʟʨʘ-

ʙʦʪʘʥʥʳʭ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʦʤ; 
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 - ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʨʘʙʦʪʦʩʧʦ-

ʩʦʙʥʦʩʪʠ ʚʝʙ-ʩʝʨʚʝʨʘ. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʪʨʦʝʥʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʚ ʦʪʥʦʰʝʥʠʠ ʢʘʢ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨʘ, ʪʘʢ ʠ ʧʣʦʱʘʜʢʠ ʜʣʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʝʩʫʨʩʘ, ʘ ʪʘʢʞʝ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪ ʩʨʝʜʩʪʚ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʛʨʘʤʤʥʫʶ ʠ ʘʧʧʘ-

ʨʘʪʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʥʦ ʠ ʨʝʰʝʥʠʝ ʪʘʢʦʡ ʟʘʜʘʯʠ ʢʘʢ ʩʪʘʙʠʣʴʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʢ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ [16, ʛʣ. 5]. ʏʘʱʝ ʚʩʝʛʦ, 

ʪʘʢʦʡ ʚʘʨʠʘʥʪ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ, ʥʝʚʦʟʤʦʞ-

ʥʦʩʪʴ ʥʘʡʪʠ ʥʘ ʨʳʥʢʝ ʢʦʥʢʨʝʪʥʦʛʦ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ ʩ ʥʝʦʙʭʦʜʠʤʳʤʠ ʠʣʠ ʪʨʝ-

ʙʫʝʤʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʯʘʩʪʴ ʦʙʷʟʘʥʥʦ-

ʩʪʝʡ ʥʘ ʩʝʙʷ ʙʝʨʝʪ ʭʦʩʪʠʥʛ-ʧʨʦʚʘʡʜʝʨ, ʪʦ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʚʦʧʨʦʩʘʤʠ ʙʝʟʦʧʘʩʥʦ-

ʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴʩʷ ʚʣʘʜʝʣʴʮʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ʉʣʝʜʫʶʱʠʡ ʚʦʧʨʦʩ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʚʷʟʘʥ 

ʩ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʦʙʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʘʢʪʫʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʥʘ ʚʝʙ-ʩʝʨʚʝʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ (Content management system, CMS). ɺʳʙʦʨ ʦʜʥʦʡ ʠʟ CMS ʟʘ-

ʚʠʩʠʪ ʦʪ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʘ ʨʝʰʘʪʴ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝ-

ʥʠʷ ʩʦʜʝʨʞʠʤʳʤ. ʆʜʥʘʢʦ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ CMS ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫ-

ʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [16, ʛʣ. 1,3]: 

 - ʟʘʱʠʱʝʥʥʳʡ ʚʭʦʜ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʫʶ ʯʘʩʪʴ (ʩʢʨʳʪʠʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ-

ʛʦ ʚʭʦʜʘ); 

 - ʩʪʦʡʢʘʷ ʫʯʝʪʥʘʷ ʟʘʧʠʩʴ ʧʦʣʴʟʦʚʘʪʝʣʷ/ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ CMS (ʥʝʘʩʩʦʮʠʘ-

ʪʠʚʥʦʝ ʠʤʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʧʘʨʦʣʴ); 

 - ʠʟʤʝʥʝʥʥʳʡ ʩʪʘʥʜʘʨʪʥʳʡ ʧʨʝʬʠʢʩ ʫ ʠʩʧʦʣʴʟʫʝʤʦʡ ɹɼ; 

 - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʦʠʩʢʦʚʦʡ ʦʧʪʠʤʠʟʘʮʠʠ (SEO) ʜʣʷ ʚʳʚʦʜʘ ʩʩʳ-

ʣʦʢ ʚ ʚʠʜʝ SEF (Search Engine Friendly) (ʩʢʨʳʪʠʝ ʟʘʧʨʦʩʦʚ ʢ ɹɼ); 

 - ʟʘʱʠʪʘ ʦʪ ʚʨʝʜʦʥʦʩʥʦʛʦ ʢʦʜʘ ʧʨʠ ʟʘʧʨʦʩʝ ʢ ɹɼ (ʟʘʱʠʪʘ ʦʪ SQL-

ʠʥʲʝʢʮʠʡ); 
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 - ʬʠʣʴʪʨʘʮʠʷ ʚʝʙ-ʩʩʳʣʦʢ, ʚʳʭʦʜʷʱʠʭ ʟʘ ʨʘʤʢʠ ʧʫʙʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (ʧʝʨʝʥʘʧʨʘʚʣʝʥʠʝ ʥʘ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦ 

ʩʦʟʜʘʥʥʫʶ ʚʝʙ-ʩʪʨʘʥʠʮʫ çɿʘʧʨʘʰʠʚʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʥʘʡʜʝʥʘè); 

 - ʩʢʨʳʪʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʧʦʣʴʟʫʝʤʦʡ CMS (ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʘʪʘʢ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʷʟʚʠʤʦʩʪʠ ʢʦʥʢʨʝʪʥʦʡ CMS); 

 - ʟʘʱʠʪʘ (ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʩʢʨʳʪʠʝ) ʘʜʨʝʩʘ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʯʪʳ (ʜʣʷ ʧʨʝʩʝ-

ʯʝʥʠʷ ʤʘʩʩʦʚʦʡ ʨʘʩʩʳʣʢʠ ʩʧʘʤʘ); 

 - ʟʘʱʠʪʘ ʚʩʪʨʦʝʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʦʪ ʩʙʨʦʩʘ ʧʘʨʦʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ CMS; 

 - ʧʨʘʚʠʣʴʥʦ ʚʳʩʪʘʚʣʝʥʥʳʝ ʧʨʘʚʘ ʥʘ ʧʘʧʢʠ ʠ ʬʘʡʣʳ CMS. 

ʆʜʥʘʢʦ ʜʘʥʥʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʙʫʜʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʦʤʠʤʦ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʨʦʙʣʝʤ, 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʪʘʢʞʝ ʜʦʣʞʝʥ [16, ʛʣ. 6-7]: 

 - ʠʤʝʪʴ ʠʩʧʨʘʚʥʳʡ ʧʨʦʪʝʩʪʠʨʦʚʘʥʥʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ, ʠʩ-

ʧʦʣʴʟʫʝʤʳʭ ʩʮʝʥʘʨʥʳʭ ʠ ʩʪʠʣʝʚʳʭ ʬʘʡʣʦʚ; 

 - ʠʩʭʦʜʥʳʡ ʢʦʜ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʪʘʥʜʘʨʪʘʤ 

HTML [4], CSS [52] ʠ JavaScript [53], ʠʩʭʦʜʥʳʡ ʢʦʜ ʚʥʝʰʥʝʛʦ ʩʮʝʥʘʨʥʦʛʦ ʬʘʡʣʘ ï 

ʩʪʘʥʜʘʨʪʫ JavaScript, ʠʩʭʦʜʥʳʡ ʢʦʜ ʚʥʝʰʥʝʛʦ ʩʪʠʣʝʚʦʛʦ ʬʘʡʣʘ ï ʩʪʘʥʜʘʨʪʫ CSS. 

 - ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠʩʭʦʜʥʳʡ ʢʦʜ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ, ʘ ʪʘʢʞʝ ʢʦʜ ʠʩʧʦʣʴʟʫʝ-

ʤʳʭ ʚʥʝʰʥʠʭ ʩʮʝʥʘʨʥʳʭ ʠ ʩʪʠʣʝʚʳʭ ʬʘʡʣʦʚ ʜʦʣʞʝʥ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 

ʚʦʧʨʦʩʘʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʝ ʥʘʥʝʩʪʠ ʚʨʝʜ ʠʣʠ ʥʝ ʩʦʚʝʨʰʠʪʴ 

ʘʪʘʢʫ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʜʘʥʥʳʡ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ. 

ʆʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠ ʁʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʟʚʦʣʷʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʝʛʦ ʟʘʱʠʱʝʥʥʦʩʪʴ, ʦʜʥʘʢʦ ʥʝ ʨʝ-

ʰʘʶʪ ʧʦʣʥʦʩʪʴʶ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯ. ɺʦ-ʧʝʨʚʳʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʢʫʱʠʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʥʝ ʚʩʝʛʜʘ ʷʚʥʦ ʧʦʢʘʟʳʚʘʝʪ ʩʢʨʳʪʳʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʨʦʙʣʝʤʳ, ʠ ʣʠʰʴ ʩʦ 

ʚʨʝʤʝʥʝʤ ʧʨʠʭʦʜʠʪ ʜʘʣʴʥʝʡʰʝʝ ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʠʣʠ ʚʳʷʚʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʠʟ 

ʥʠʭ. ɺʦ-ʚʪʦʨʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʶʪʩʷ, ʠ ʚʳʷʚ-

ʣʝʥʥʳʝ ʩʝʛʦʜʥʷ ʧʨʦʙʣʝʤʳ ʤʦʛʫʪ ʥʝ ʟʘʪʨʦʥʫʪʴ ʧʨʦʙʣʝʤ, ʢʦʪʦʨʳʝ ʚʦʟʤʦʞʥʦ ʚʦʟ-

ʥʠʢʥʫʪ ʚ ʙʫʜʫʱʝʤ. 
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ɺʳʰʝʠʟʣʦʞʝʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

 

1.2. ̨ ̒̏̂̆̎̎̏̒̓̉ ̠̟̖̒̏̒̓́̃̌̉̚ ̋̏̍̐̏̎̆̎̓̏̃ ̗̉̎̏̑̍́̉̏̎̎̏̄̏̕ ̑̆̒̔̑̒́ 

 

ʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʣʶʙʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯ-

ʥʳʭ ʩʦʩʪʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʈʠʩ. 1). ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʞʝʪ 

ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʜʘʯ, ʧʦʩʪʘʚʣʝʥʥʳʭ ʧʝʨʝʜ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝ-

ʩʫʨʩʦʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʚ ʩʦʩʪʘʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚʭʦʜʷʪ ʪʘʢʠʝ 

ʪʝʭʥʦʣʦʛʠʠ ʢʘʢ HTML, CSS ʠ JavaScript. 
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ʈʠʩ. 1. ʉʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ ʜʣʷ ʨʘʙʦʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

 

ɻʣʘʚʥʘʷ ʪʨʫʜʥʦʩʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʘʢ-

ʪʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʝʸ ʚʳʨʘʞʝʥʠʷ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʠʜʝ. ʇʦʵʪʦʤʫ ʜʣʷ ʝʸ 

ʨʝʰʝʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʶ ʦʙʱʝʡ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠ ̫ʥʘ 

ʦʪʜʝʣʴʥʳʝ ʧʦʜʯʘʩʪʥʳʝ ʟʘʜʘʯʠ, ʜʦʧʫʩʢʘʶʱʠʝ ʠʭ ʪʦʯʥʫʶ ʬʦʨʤʘʣʠʟʦʚʘʥʥʫʶ ʧʦʩʪʘ-

ʥʦʚʢʫ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʨʝʰʝʥʠʝ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʙʱʘʷ ʟʘʜʘʯʘ ʧʨʦʚʝʜʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʜʝʢʦʤʧʦʟʠʨʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʯʘʩʪʥʳʝ ʧʦʜʟʘʜʘʯʠ (ʈʠʩ. 2): 
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 - ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ çʩʪʠʣʝʚʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘ-

ʝʤʳʭè ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ çʩʮʝʥʘʨʥʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘ-

ʝʤʳʭè ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʨʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʩʠʩʪʝ-

ʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʧʨʠ ʫʛʣʫʙʣʝʥʥʦʤ ʘʥʘʣʠʟʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʚʳʰʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʟʘʜʘʯʘ 

ʩʚʝʜʝʥʘ ʢ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʯʘʩʪʥʳʭ ʟʘʜʘʯ, ʜʣʷ ʨʝʰʝʥʠʷ 

ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʘ ʨʘʟʨʘʙʦʪʢʘ ʩʣʝʜʫʶʱʠʭ ʘʣʛʦʨʠʪʤʦʚ ʠ ʤʝʪʦʜʠʢ, ʩʦʛʣʘʩʦʚʘʥ-

ʥʳʭ ʧʦ ʚʭʦʜʥʳʤ ʠ ʚʳʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʘʤ: 

 - ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ, 

 - ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʘʥʘʣʠʟʘʪʦʨʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ - ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ çɸʥʘʣʠʟʘʪʦʨ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ çɸʢʫʣʘè; 

 - ʘʣʛʦʨʠʪʤ ʧʨʦʚʝʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʣʣʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

 - ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʘʧʦʚ ʧʨʠ-

ʢʣʘʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, 
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ʕʣʝʤʝʥʪʘʨʥrʝ ʟʘʜʘʯʠ (ʧʦʜʟʘʜʘʯʠ)

ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ̫

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ
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ʈʠʩ. 2. ɼʝʢʦʤʧʦʟʠʮʠʷ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʯʘʩʪʥʳʝ ʧʦʜʟʘʜʘʯʠ 

 

1.3. ̱ ̎́̌̉̈ ̜̖̐̑̏̃̆̅̆̎̎ ̉̒̒̌̆̅̏̃́̎̉̊ ̃ ̏̂̌́̒̓̉ ̋̏̑̑̆̋̓̎̏̄̏ ̗̔̎̋̉̏̎̉̑̏̕Ȥ

̠̃́̎̉ ̗̜̖̉̎̏̑̍́̉̏̎̎̕ ̑̆̒̔̑̒̏̃ 

 

ʂʘʢ ʦʪʤʝʪʠʣ ʚ 2014 ʛʦʜʫ ʥʘ ʢʦʥʬʝʨʝʥʮʠʠ IEEE Internet Computing ʤʝʞʜʫʥʘ-

ʨʦʜʥʳʡ ʵʢʩʧʝʨʪ T. Grandison [64], ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʀʥʪʝʨʥʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʵʚʦ-

ʣʶʮʠʦʥʠʨʦʚʘʣ, ʠ ʠʟ ʥʝʢʦʛʜʘ ʘʤʙʠʮʠʦʟʥʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʦʙʳʯʥʫʶ ʧʦ-

ʚʩʝʜʥʝʚʥʫʶ ʯʘʩʪʴ ʞʠʟʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʛʦ ʯʝʣʦʚʝʢʘ. ʉʝʛʦʜʥʷ ʩʝʪʴ ʀʥʪʝʨʥʝʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ ʧʨʦʩʪʦ ʥʘʙʦʨ ʩʪʘʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʙʦʛʘʪʳʡ ʢʦʥʪʝʥʪ 

ʩ ʨʘʟʣʠʯʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ, ʚ ʢʦʪʦʨʦʤ ʫʞʝ c 2011 ʛʦʜʘ 
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ʥʘʤʝʪʠʣʠʩʴ ʪʝʥʜʝʥʮʠʠ ʧʦʣʥʦʛʦ ʩʦʩʨʝʜʦʪʦʯʝʥʠ ̫ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʨʝʟ ʩʝʪʴ ʀʥʪʝʨʥʝʪ [65]. 

ʆʜʥʘʢʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʬʦʨʤʘʪʘ Web ʢ Web 2.0, T. Grandison [64] ʫʪʚʝʨ-

ʞʜʘʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʢʘʞʜʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʦ ʠ ʢʘʞʜʦʛʦ ʠʩʪʦʯʥʠʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʝ-

ʛʦ ʠʥʬʦʨʤʘʮʠʶ, ʪ.ʢ. ʢʠʙʝʨʧʨʝʩʪʫʧʥʦʩʪʴ ʠ ʢʠʙʝʨʘʪʘʢʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʷʚʣʷ-

ʶʪʩʷ ʩʝʨʴʝʟʥʳʤʠ ʫʛʨʦʟʘʤʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʣʶʙʦʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. ʆʩʥʦʚʥʳ-

ʤʠ ʩʧʦʩʦʙʘʤʠ ʪʘʢʠʭ ʢʠʙʝʨʘʪʘʢ ʷʚʣʷʝʪʩʷ ʚʟʣʦʤ, ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʨʝʜʦʥʦʩʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ DDoS-ʘʪʘʢʠ. ʆʧʠʩʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʪʘʢʠʭ ʚʠʜʦʚ ʢʠʙʝʨʘʪʘʢ, ʘ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʳʝ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʘʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʊʝʭʥʠʯʝʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ, Gachon University 

(ʉʦʥʥʘʤ, ʂʦʨʝʷ), Institute for Risk and Insurance (ɻʘʤʙʫʨʛ, ɻʝʨʤʘʥʠʷ) ʠ Institute of 

Entrepreneurial Studies and Innovation Management (ɹʝʨʣʠʥ, ɻʝʨʤʘʥʠʷ) [66-70]. ʀʩ-

ʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʥʮʠʧʘ çɿʘʱʠʪʘ ʦʪ DDoS ʢʘʢ ʩʝʨʚʠʩè, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ CDN, ʧʦʟ-

ʚʦʣʷʝʪ ʙʣʦʢʠʨʦʚʘʪʴ ʪʘʢʠʝ ʚʨʝʜʦʥʦʩʥʳʝ ʟʘʧʨʦʩʳ [71]. ɼʨʫʛʦʡ ʚʘʨʠʘʥʪ ʟʘʱʠʪʳ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʚʫʭ ʤʝʪʦʜʠʢ ï ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ ʥʘ 

ʦʩʥʦʚʝ çʙʝʣʦʛʦè ʩʧʠʩʢʘ (ʜʣʷ ʢʦʥʪʨʦʣʷ ʜʦʚʝʨʝʥʥʦʡ ʟʘʛʨʫʟʢʠ) ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʘʪʘʢʠ 

ʥʘ ʦʩʥʦʚʝ çʦʞʠʚʣʝʥʥʦʛʦè ʧʝʨʠʦʜʘ [72]. ɽʱʝ ʦʜʠʥ ʚʘʨʠʘʥʪ ʟʘʱʠʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʢʦʤʧʣʝʢʩʥʦʤ ʧʦʜʭʦʜʝ [73], ʢʦʪʦʨʳʡ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʪʨʝʭ ʤʝʭʘʥʠʟʤʦʚ: 

ʪʦʣʴʢʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʩʝʛʜʘ ʠʤʝʝʪ ʜʦʩʪʫʧ ʢ ʩʠʩʪʝʤʝ, ʧʨʦʚʝʨ-

ʢʘ ʧʦʜʣʠʥʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʧʨʦʮʝʩʩ ʪʨʘʩʩʠʨʦʚʢʠ, ʯʪʦ ʧʦʤʦʛʘʝʪ 

ʦʜʥʦʟʥʘʯʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʆʜʥʦʡ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ. ʂ ʩʦʞʘʣʝʥʠʶ, ʵʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʩʦʩʨʝʜʦ-

ʪʘʯʠʚʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘʜ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʧʨʠʣʦʞʝʥʠʷ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ ʠʥ-

ʪʝʨʬʝʡʩʦʤ, ʦʩʪʘʚʣʷʷ ʚʦʧʨʦʩʳ ʙʝʟʦʧʘʩʥʦʩʪʠ çʥʘ ʧʦʩʣʝʜʥʠʡ ʧʣʘʥè. ʉʦʛʣʘʩʥʦ ʧʨʦ-

ʚʝʜʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ 2013 ʛʦʜʫ [74-76], ʧʦʥʠʤʘʥʠʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʟʘʱʠʪʳ 

ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ. ʂʘʢ ʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʙʦʣʝʝ 

70% ʘʪʘʢ ʠʩʧʦʣʴʟʫʶʪ ʫʷʟʚʠʤʦʩʪʠ ʫʞʝ ʥʘ ʫʨʦʚʥʝ ʧʨʠʣʦʞʝʥʠʷ, ʘ ʜʦʣʷ ʠʥʬʦʨʤʘʮʠ-
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ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʨʠʪʠʯʝʩʢʠʝ ʦʰʠʙʢʠ, ʩʦʩʪʘʚʣʷʝʪ 45%. ʉʘʤʳʤʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʘʪʘʢʘʤʠ ʥʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ ʷʚʣʷʶʪʩʷ ʤʝʞʩʘʡʪʦʚʳʡ ʩʢʨʠʧʪʠʥʛ, 

SQL-ʠʥʲʝʢʮʠʷ, ʧʦʜʜʝʣʢʘ ʤʘʨʢʝʨʦʚ (cookie poisoning) ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ 

ʧʦ ʩʩʳʣʢʝ. ɺʦʟʤʦʞʥʳʝ ʘʣʛʦʨʠʪʤʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ ʪʘʢʠʭ ʪʠ-

ʧʦʚ ʫʷʟʚʠʤʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʵʬʬʝʢʪʠʚʥʳʝ ʩʧʦʩʦʙʳ ʙʦʨʴʙʳ ʩ ʪʘʢʠʤʠ ʘʪʘʢʘʤʠ ʨʘʩ-

ʩʤʦʪʨʝʥʳ ʚ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ Institute of Engineering and Sci-

ences (ʀʥʜʠʷ), Institute of Computer Science (ʀʥʜʠʷ) ʠ University of Patras (ɻʨʝʮʠʷ) 

[77]. ʆʪʯʘʩʪʠ, ʪʘʢʦʝ ʩʪʘʣʦ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʙʦʣʴʰʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ ʧʨʠʦʙʨʝʣʠ ʨʘʟʣʠʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚ-

ʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ (CMS). ʂʘʢ ʠ ʣʶʙʦʝ ʧʦʧʫʣʷʨʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʠʤʝʶʪ ʧʨʦʙʣʝʤʳ ʚ ʦʙʣʘʩʪʠ ʙʝʟʦʧʘʩʥʦʩʪʠ [78]. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʦʡ ʬʘʢʪ, ʢʘʢ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʦʜʣʠʥʥʦʩʪʠ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʚʝʙ-ʩʪʨʘʥʠʮ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ 

ʩʦʜʝʨʞʠʤʦʤʫ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʢʦʪʦʨʦʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʦʩʪʦʠʪ ʥʝ ʪʦʣʴʢʦ ʠʟ 

ʩʪʘʪʠʯʝʩʢʠʭ HTML, CSS, JavaScript, ʥʦ ʠ ʠʟ ʜʠʥʘʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ 

ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʢ ʙʘʟʘʤ ʜʘʥʥʳʭ ʠʣʠ ʚʳʯʠʩʣʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ [79]. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ SQL-ʠʥʲʝʢʮʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʣʦʫʤʳʰʣʝʥʥʠʢʘʤʠ 

ʢʘʢ ʙʘʟʦʚʘʷ ʪʝʭʥʦʣʦʛʠʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʚʟʣʦʤʘ [80], ʘ ʟʥʘʯʠʪ, ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʚʝʨ-

ʢʘ ʦʪ ʚʦʟʤʦʞʥʦʛʦ ʪʠʧʘ ʘʪʘʢ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʚʭʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦ-

ʛʫʪ ʜʦʩʪʠʯʴ ʮʝʣʝʚʦʡ ʙʘʟʳ ʜʘʥʥʳʭ [81]. ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ SQL-ʘʪʘʢʠ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʥʘʣʠʟ ʨʘʟʤʝʨʘ ʟʘʧʨʘʰʠʚʘʝʤʳʭ ʜʘʥʥʳʭ, ʩʨʘʚʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʟʘ-

ʧʨʦʩʦʚ ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʩ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʩ ʪʝʢʫʱʠʤ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʥʥʳʤ ʟʘʧʨʦʩʦʤ [82]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʩʪʦʠʪʴ ʟʘʱʠʪʫ 

ʦʪ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʪʘʢ ʧʫʪʝʤ ʧʨʦʚʝʨʢʠ ʜʠʥʘʤʠʯʝʩʢʠ ʩʦʟʜʘʚʘʝʤʦʛʦ ʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʡ 

ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʩʝʨʚʝʨʘ [83]. 

ɼʨʫʛʠʤ ʧʦʧʫʣʷʨʥʳʤ ʚʠʜʦʤ ʘʪʘʢʠ ʷʚʣʷʝʪʩʷ ʤʝʞʩʘʡʪʦʚʳʡ ʩʢʨʠʧʪʠʥʛ (ʪ.ʥ. 

XSS-ʘʪʘʢʘ). ʆʜʥʠʤ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʪʘʢʦʡ ʘʪʘʢʠ ʷʚʣʷʝʪʩʷ 

ʤʝʪʦʜʠʢʘ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʩʦʚʤʝʩʪʥʦ ʜʚʘ ʤʝʪʦʜʘ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʘ 

ʠʤʝʥʥʦ ʤʝʪʦʜ ʚʥʝʩʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ (ʧʨʦʚʝʨʢʘ ʩʠʩʪʝʤʳ ʥʘ ʦʪʢʘʟʦʫʩʪʦʡʯʠ-

ʚʦʩʪʴ) ʠ ʤʝʪʦʜ ʠʩʧʳʪʘʥʠʷ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ (çʧʨʦʮʝʩʩ ʚʟʣʦʤʘè) [84]. ʆʜʥʘʢʦ, ʚʩʝ 
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ʞʝ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʘʪʘʢ ʥʝʦʙʭʦʜʠʤʦ ʫʞʝ ʥʘ ʵʪʘʧʝ ʧʨʦ-

ʝʢʪʠʨʦʚʘʥʠʷ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʨʘʥʝʝ ʟʘʛʦʪʦʚʣʝʥʥʳʡ ʪʘʢ ʥʘʟʳʚʘʝ-

ʤʳʡ çʢʦʜ-ʰʘʙʣʦʥè [85], ʦʩʥʦʚʥʳʤ ʥʘʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ çʧʦʛʣʦʱʝʥʠʝ ʚ 

ʩʝʙʷè ʘʪʘʢʠ ʠ ʛʝʥʝʨʠʨʦʚʘʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʦʰʠʙʢʠ, ʢʦʪʦʨʫʶ ʚʦʟ-

ʤʦʞʥʦ çʧʦʜʘʚʠʪʴè. ʂʨʦʤʝ ʵʪʦʛʦ, XSS-ʘʪʘʢʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʘ ʚ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʭ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʠ Flash [86]. 

ʇʦʵʪʦʤʫ ʜʣʷ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʧʦʥʠʤʘʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ ʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧ-

ʪʠʥʛʘ ʠ SQL-ʠʥʲʝʢʮʠʡ ʚ 2014 ʛʦʜʫ ʩʦʪʨʫʜʥʠʢʘʤʠ University of Coimbra (ʇʦʨʪʫʛʘ-

ʣʠʷ) [87] ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʢʦʜʦʚ ʩʢʨʠʧʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʣʦ-

ʫʤʳʰʣʝʥʥʠʢʘʤʠ. ʇʦ ʟʘʤʳʩʣʫ ʘʚʪʦʨʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ 

ʧʦʤʦʯʴ ʧʨʠ ʦʙʫʯʝʥʠʠ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʠʤ 

ʦʩʥʦʚʥʳʝ ʧʨʠʤʝʥʷʝʤʳʝ ʦʧʘʩʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʦʙʣʝʤʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʯʠʥʘ-

ʶʪʩʷ ʝʱʝ ʛʣʫʙʞʝ, ʥʝ ʥʘ ʩʘʤʦʡ ʠʥʪʝʥʝʪ-ʧʣʦʱʘʜʢʠ, ʘ ʥʘ ʩʝʨʚʝʨʝ. ʊʘʢ, ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʩʠʤʧʪʦʤʦʚ ʠʥʲʝʢʮʠʠ ʢʦʜʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟ ʪʝʦʨʠʠ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʠʥʮʠʧ ʜʠʚʝʨʛʝʥʮʠʠ ʂʫʣʴʙʘʢʘ-ʃʝʡʙʣʝʨʘ (Kullback-Leibler distance, KLD), ʢʦʪʦ-

ʨʳʡ ʚʦ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʘʪʘʢʠ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʦʞʠʜʘʝʤʦʛʦ ʟʥʘʯʝʥʠʷ 

[88]. ʆʜʥʘʢʦ, ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʘʪʘʢʘ ʧʨʦʚʦʜʠʪʩʷ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʩʝʨ-

ʚʝʨʦʤ ʧʝʨʝʩʳʣʘʝʤʳʝ cookie ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʰʠʬʨʦʚʘʥʳ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʨʝʜʣʘʛʘʝʪ 

ʙʣʦʢʠʨʦʚʘʥʠʝ ʥʝʘʚʪʦʨʠʟʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʩʠʩʪʝʤʝ ʠ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʝʪʷʭ ʠ ʩʝʪʷʭ ʠʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʦʚ [89]. ɽʱʝ ʦʜ-

ʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʟʘʱʠʪʳ ʚʝʙ-ʟʘʧʨʦʩʦʚ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ HTTPS, 

ʥʦ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʜʦʚʝʨʝʥʥʳʭ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʮʝʥʪʨʦʚ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʦʨʥʝ-

ʚʳʝ ʩʝʨʪʠʬʠʢʘʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʦʜʝʨʞʠʤʦʛʦ [90-91]. ʆʩʦʙʝʥʥʦ ʪʘʢʘʷ ʧʨʦʙʣʝʤʘ 

ʘʢʪʫʘʣʴʥʘ ʧʨʠ ʧʝʨʝʜʘʯʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ [92]. 

ʇʨʠʥʮʠʧʠʘʣʴʥʦ ʜʨʫʛʦʡ ʧʦʜʭʦʜ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʣʝʞʠʪ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʤʝ-

ʭʘʥʠʟʤʘ SME (Secure Multi -Execution, ʙʝʟʦʧʘʩʥʦʝ ʤʫʣʴʪʠ-ʚʳʧʦʣʥʝʥʠʝ), ʢʦʪʦʨʳʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʢʦʥʪʨʦʣʠʨʫʝʤʦʤ ʚʳʧʦʣʥʝʥʠʠ ʚʝʙ-ʩʢʨʠʧʪʦʚ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʪʘʢʦʡ 

ʤʝʪʦʜʠʢʠ ʚ Beihang University (ʇʝʢʠʥ, ʂʠʪʘʡ) [93] ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚʝʙ-
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ʦʙʦʟʨʝʚʘʪʝʣʴ FlowFox. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʨʝʡʪʠʥʛʫ 

Alexa Top-500 Global Sites ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ FlowFox ʠʤʝʝʪ ʥʘ ʧʨʘʢʪʠʢʝ ʭʦʨʦʰʫʶ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʪʝʢʫʱʠʤ ʚʝʙ-ʬʦʨʤʘʪʦʤ. 

ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʦʝ ʨʝʰʝʥʠʝ ʚʩʝʭ ʧʨʦʙʣʝʤ ʥʘʜʦ ʠʩʢʘʪʴ ʥʝ ʚ ʩʘʤʦʤ ʚʝʙ-

ʦʙʦʟʨʝʚʘʪʝʣʝ, ʘ ʚ çʜʦʚʝʨʝʥʥʳʭ ʨʘʩʰʠʨʝʥʠʷʭè [94]. ʀʤʝʥʥʦ ʪʘʢʠʝ ʨʝʰʝʥʠʷ ʧʦ 

ʥʘʨʘʱʠʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʘʤʦʛʦ ʚʝʙ-ʙʨʘʫʟʝʨʘ ʤʦʛʫʪ ʥʘʨʫʰʠʪʴ ʝʛʦ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ. ʕʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʪʘʢʠʝ çʧʣʘʛʠʥʳè ʠʤʝʶʪ ʥʝ 

ʪʦʣʴʢʦ ʚʳʩʦʢʠʡ ʧʨʠʦʨʠʪʝʪ ʚʳʧʦʣʥʝʥʠʷ, ʥʦ ʠ ʙʦʣʴʰʦʝ ʩʭʦʜʩʪʚʦ ʩ ʩʘʤʠʤʠ ʚʝʙ-

ʧʨʠʣʦʞʝʥʠʷʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʯʠʪʳʚʘʷ ʦʧʠʩʘʥʥʳʝ ʚʳʰʝ ʧʨʦʙʣʝʤʳ, ʦʮʝʥʢʘ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʝʱʝ ʥʘ ʩʪʘʜʠʠ ʩʦʟʜʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʕʪʦ 

ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʥʝ ʩʧʨʘʚ-

ʣʷʶʪʩʷ ʩ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʫʱʝʡ ʩʣʦʞʥʦʩʪʴ ʁʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ [95], ʠ ʧʦʵʪʦʤʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʪʴ ʚʨʝʜʦʥʦʩʥʳʝ ʩʢʨʠʧ-

ʪʳ. 

ʆʙʟʦʨ ʤʝʪʦʜʠʢ ʠ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠ-

ʩʪʝʤ [96] ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʛʨʘʥʠʯʝʥʠʝ çʩʪʦʠʤʦʩʪʴ ʨʝ-

ʘʣʠʟʘʮʠʠ ʵʪʠʭ ʤʝʨ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʩʪʦʠʤʦʩʪʠ ʟʘʱʠʱʘʝʤʳʭ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʭ ʨʝʩʫʨʩʦʚè, ʪʨʝʙʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚ-

ʣʝʥr ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʊ.ɸ. ɹʠʷʯʫʝʚʳʤ [5] ʥʘ ʦʩʥʦʚʝ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 15408 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦ-

ʣʦʛʠʷ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʠʪʝʨʠʡ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩ-

ʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè [97] ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ 

ʤʝʪʦʜ ʦʮʝʥʢʠ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ: 

 - ʥʘʣʠʯʠʝ ʤʝʭʘʥʠʟʤʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ 

ʜʦʩʪʫʧʘ ʢ ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʘʩʪʷʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ; 

 - ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʪʦʢʦʣʦʚ SSL ʠ TLS ʜʣʷ ʟʘʱʠʪʳ ʧʨʦʪʦʢʦʣʘ HTTP. 
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ʈʘʟʨʘʙʦʪʘʥʥʘʷ ɽ.ɸ. ʇʨʦʮʝʥʢʦ [6] ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʫʛʨʦʟ ʩʠʩʪʝ-

ʤʘʤ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ ʩʘʡʪʦʚ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʦʛʦ ʚʳʰʝ ʤʝ-

ʪʦʜʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʩʣʝʜʫʶʱʠʭ ʜʘʥʥʳʭ: 

 - ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʳʙʦʨʦʯʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʩʩʣʝʜʫʝʤʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʱʝʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʪʝʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ (ʪʨʘʩʩʠʨʦʚʢʘ ʤʘʨʰʨʫʪʘ ʢ 

ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʫ; ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʜʘʚʘʝʤʦʡ ʩʣʫʞʙʦʡ WhoIs; ʘʥʘʣʠʟ ʧʨʦ-

ʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚʝʙ-ʩʝʨʚʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʫʞʙʳ NetCraft ʠ ʪ.ʜ.); 

 - ʠʥʬʦʨʤʘʮʠʠ, ʨʘʟʤʝʱʝʥʥʦʡ ʥʘ ʩʘʤʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ (ʩʚʝʜʝʥʠʷ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ ʠʩʪʦʯʥʠʢʦʤ ʫʛʨʦʟ: ʩʪʨʫʢʪʫʨʘ ʩʘʡʪʘ, ʩʠʩʪʝʤʘ ʩʩʳʣʦʢ, ʨʘʟʤʝ-

ʱʝʥʠʝ ʬʘʡʣʦʚ, ʠʥʬʦʨʤʘʮʠʷ ʦ ʤʝʨʦʧʨʠʷʪʠʷʭ ʠ ʪ.ʜ.); 

 - ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʦʩʪʫʧʥʦʩʪʠ URL-ʘʜʨʝʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʦ 

ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʚʣʦʞʝʥʥʦʩʪʠ ʚʢʣʶʯʠʪʝʣʴʥʦ; 

 - ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʜʜʝʨʞʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʧʨʦʪʦʢʦʣʘ 

SSL/TLS. 

ʆʜʥʘʢʦ, ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʤʠ ʠ ʥʦʨʤʘʪʠʚʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʜʦʣʞʥʳ ʙʳʪʴ ʫʯʪʝʥʳ ʠ ʚʳ-

ʧʦʣʥʝʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. ʊʘʢ, ɸ.ɸ. ʇʘʚʣʶʪʝʥʢʦʚʳʤ 

[7] ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜ ʣʦʛʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʮʠ-

ʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʢʣʘʩʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ [98]. 

ɹʦʣʝʝ ʪʦʛʦ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʦʮʝʥʢʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʥʘʢʦʧʣʝʥʥʳʭ ʙʘʟ ʜʘʥʥʳʭ ʧʦ ʠʭ ʫʷʟʚʠʤʦʩʪʷʤ ʠ ʤʦʜʝ-

ʣʠ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʨʘʟʨʘʙʦʪʘʥʘ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ ʢʨʠʪʝʨʠʝʚ [8], ʢʦʪʦʨʘʷ, 

ʧʦʤʠʤʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʥʦʛʦ ʠ ʧʘʩʩʠʚʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʟʘʱʠʪʳ, 

ʧʨʝʜʣʘʛʘʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʙʱʝʛʦ 

ʫʨʦʚʥʷ ʟʘʱʠʱʝʥʥʦʩʪʠ. ʊʘʢʦʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʦʪʜʝʣʴ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʩʠʩʪʝʤʳ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢ, ʧʨʝʜ-
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ʩʪʘʚʣʝʥʥʳʡ ʧʦʜʭʦʜ ʠʩʢʣʶʯʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʙʩʪʨʘʢʮʠʠ, ʢʦʪʦʨʳʡ 

ʚ ʢʘʞʜʦʤ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ ʜʘʸʪ ʙʦʣʴʰʫʶ ʩʚʦʙʦʜʫ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʨʝʜʧʠʩʘʥ-

ʥʳʭ ʰʘʛʦʚ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʦʙʱʠʭ ʧʨʦʙʣʝʤ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʟʘʱʠʱʘʝʤʦʛʦ ʚʝʙ-

ʩʝʨʚʝʨʘ ʚ 2011 ʛʦʜʫ Tom Canavan, ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʡ ʩʧʝʮʠʘʣʠʩʪ ʢʦʤ-

ʧʴʶʪʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʤʝʶʱʠʡ ʦʧʳʪ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶ-

ʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʮʝʥʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʦʧʫʙʣʠ-

ʢʦʚʘʣ ʢʥʠʛʫ [16], ʦʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʧʦʜʨʦʙʥʳʡ ʘʥʘʣʠʟ 

ʟʘʱʠʪʳ ʩʝʨʚʝʨʘ ʦʪ ʚʥʝʰʥʠʭ ʘʪʘʢ. ɸʚʪʦʨ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʠ 

ʩʧʦʩʦʙʳ ʠʭ ʫʩʪʨʘʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ ʭʦʪʠʥʛ-ʧʨʦʚʘʡʜʝʨʘ ʠʣʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʨʘʙʦʪʳ ʚʝʙ-ʩʝʨʚʝʨʘ, ʥʦ ʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʠʥ-

ʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ 

(CMS) ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ɼʣʷ ʧʦʥʠʤʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʣʠʝʥʪ-

ʩʝʨʚʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ, ʵʢʩʧʝʨʪʘʤʠ Dafydd Stuttard ʠ Marcus Pinto [14], ʟʘʥʠʤʘ-

ʶʱʠʝʩʷ ʨʘʟʨʘʙʦʪʢʦʡ ʟʘʱʠʱʝʥʥʳʭ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟ-

ʣʠʯʥʳʭ ʪʠʧʦʚ ʘʪʘʢ, ʚ ʢʦʪʦʨʦʤ ʟʘʪʨʦʥʫʪ  rʥʝ ʪʦʣʴʢʦ ʚʦʧʨʦʩʳ ʫʷʟʚʠʤʦʩʪʠ ʙʦʣʴʰʠʥ-

ʩʪʚʘ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʝʡ (ʥʝ ʢʦʥʢʨʝʪʠʟʠʨʫʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʦʪʜʝʣʴʥʦʛʦ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ), ʥʦ ʠ ʧʨʦʙʣʝʤʳ ʢʦʨʨʝʢʪʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʚʝʙ-

ʩʝʨʚʝʨʦʚ ʥʘ ʧʦʩʳʣʘʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʘʧʨʦʩʳ. ʈʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫ-

ʶʱʠʭ ʜʣʷ ʨʘʙʦʪʳ ʪʝʭʥʦʣʦʛʠʠ Java, PHP, Perl, JavaScript ʠ ASP.NET. ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ 13 ʧʫʥʢʪʦʚ [14, ʛʣ. 21]: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʜʝʨʞʠʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ; 

2. ɸʥʘʣʠʟ ʧʨʠʣʦʞʝʥʠʷ; 

3. ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʪʦʨʦʥʝ ʢʣʠʝʥʪʘ; 

4. ʊʝʩʪʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ; 

5. ʊʝʩʪʠʨʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʩʝʘʥʩʦʤ; 

6. ʊʝʩʪʠʨʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʢʦʥʪʨʦʣʷ ʜʦʩʪʫʧʦʤ; 
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7. ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʚʚʦʜʝ; 

8. ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʧʝʮʠʬʠʯʝʩʢʦʤ ʚʚʦʜʝ; 

9. ʊʝʩʪʠʨʦʚʘʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʥʝʜʦʩʪʘʪʢʦʚ; 

10. ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʱʝʛʦ ʭʦ-

ʩʪʠʥʛʘ; 

11. ʊʝʩʪʠʨʦʚʘʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʩʝʨʚʝʨʥʳʭ ʧʨʠʣʦʞʝʥʠʡ; 

12. ʉʤʝʰʘʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ (ʪʝʩʪʠʨʦʚʘʥʠʝ DOM-ʘʪʘʢ, ʣʦʢʘʣʴʥʦʡ ʢʦʥʬʠ-

ʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʩʣʘʙʳʭ ʤʝʩʪ SSL ʠ ʪ.ʜ.); 

13. ʆʪʩʣʝʞʠʚʘʥʠʝ ʣʶʙʦʡ ʫʪʝʯʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʅʝʩʦʚʝʨʰʝʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʛʦʜʥʷ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʟʘʩʪʘʚʣʷʝʪ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʩʦʚ ʚʦʧʨʦʩʳ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʆʜʥʘʢʦ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʳ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʠ ʩʦ ʩʪʦʨʦʥʳ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ Michal 

Zalewski, ʧʦʣʴʩʢʠʡ ʵʢʩʧʝʨʪ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʟʘʥʠʤʘʶ-

ʱʠʡʩʷ ʚʦʧʨʦʩʘʤʠ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʝʡ, ʦʪʤʝʯʘʝʪ [99], ʯʪʦ ʙʝʟʦʧʘʩ-

ʥʦʩʪʴ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʨʝʜʤʝʪʦʤ ʩʧʦʨʦʚ ʠ ʦʙʩʫʞʜʝʥʠʡ. ɹʦʣʝʝ ʪʦʛʦ, 

ʥʝʣʴʟʷ ʧʦʣʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʪʴ ʘʙʩʦʣʶʪʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʥʝʚʦʟ-

ʤʦʞʥʦ ʫʩʪʨʘʥʠʪʴ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʟʲʷʥʳ. ʅʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʘʚʪʦʨ ʧʨʠʟʳʚʘʝʪ 

ʥʘʭʦʜʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘʱʠʪʳ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʪ.ʝ. ʢʘʢ ʤʦʞʥʦ ʙʦʣʝʝ ʪʦʯʥʦ 

ʦʧʠʩʳʚʘʪʴ ʠ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʚʝʙ-ʫʷʟʚʠʤʦʩʪʠ, ʩ ʢʦʪʦʨʳʤʠ ʤʦʞʥʦ ʩʪʦʣʢʥʫʪʴʩʷ ʚ ʪʝ-

ʢʫʱʠʡ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ʇʦʵʪʦʤʫ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʜʦʣʞʘʪʴ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʝ ʧʨʦʙʣʝʤʳ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʘʟʚʠʚʘʪʴ ʠ ʩʦʚʝʨ-

ʰʝʥʩʪʚʦʚʘʪʴ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʠ, ʦʧʠʨʘʷʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ ʪʦʣʴʢʦ ʥʘ ʥʘʨʘʙʦʪʘʥʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ, ʥʦ ʠ ʧʨʝʜʣʘʛʘʪʴ ʥʦʚʳʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʫʜʠʪʘ ʚ ʦʙʣʘ-

ʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʥʝʜʘʚʥʦ ʦʙʲʷʚʣʝʥʥʦʤ ʩʪʘʥʜʘʨʪʝ 

HTML 5, ʦʧʫʙʣʠʢʦʚʘʥʥʦʤ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʝʜʘʢʮʠʠ 28 ʦʢʪʷʙʨʷ 2014 ʛʦʜʘ, ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʥʜʘʨʪʦʤ HTML 4.01, ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʦʟʤʦʞ-

ʥʦʤʫ ʧʦʚʝʜʝʥʠʶ HTML-ʘʥʘʣʠʟʘʪʦʨʘ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʪʘʢʠʭ ʠʩ-

ʢʣʶʯʝʥʠʡ ʢʘʢ [4, ʧ.ʧ. 8.2.8]: 
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 - ʧʝʨʝʢʨʝʩʪʥʦʝ ʟʘʢʨʳʪʠʝ ʪʝʛʦʚ, ʪʨʝʙʫʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʠ ʟʘ-

ʢʨʳʪʦʛʦ ʪʝʛʘ; 

 - ʧʝʨʝʢʨʝʩʪʥʦʝ ʟʘʢʨʳʪʠʝ ʪʝʛʦʚ, ʥʝ ʪʨʝʙʫʶʱʠʭ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʟʘʢʨʳʚʘʶʱʝʛʦ 

ʪʝʛʘ; 

 - ʥʝʧʨʘʚʠʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʛʦʚ ʚ ʪʘʙʣʠʮʘʭ; 

 - ʤʦʜʠʬʠʢʘʮʠʷ ʚʝʙ-ʩʢʨʠʧʪʘʤʠ ʩʪʨʫʢʪʫʨʳ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ çʢʘʢ ʙʫʜʪʦ 

ʦʥʘ ʙʳʣʘ ʫʞʝ ʨʘʩʧʦʟʥʘʥʘè; 

 - ʚʳʧʦʣʥʝʥʠʝ ʩʢʨʠʧʪʦʚ, ʢʦʪʦʨʳʝ çʜʚʠʞʫʪʩʷè ʯʝʨʝʟ ʤʥʦʞʝʩʪʚʦ ʜʦʢʫʤʝʥʪʦʚ; 

 - ʥʝʟʘʤʢʥʫʪʳʝ ʵʣʝʤʝʥʪʳ ʬʦʨʤʘʪʠʨʦʚʘʥʠʷ; 

ʆʧʠʩʘʥʠʝ ʪʘʢʠʭ ʩʠʪʫʘʮʠʡ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʨʘʫʟʝʨʘʤ, 

ʚʦ-ʧʝʨʚʳʭ, ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʠʟʙʝʞʘʪʴ 

ʥʝʢʦʨʨʝʪʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠʟ-ʟʘ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʨʘʟʙʦʨʘ HTML. 

ʀʩʭʦʜʷ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʠʢ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ [5-8, 14], ʧʨʦʚʝʜʝʤ ʢʘʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ ʦʙʦʟʥʘʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʜʭʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʊ.ɸ. ɹʠʷʯʫʝʚʳʤ [5], ʛʘʨʘʥʪʠʨʫʝʪ ʪʦʣʴʢʦ, ʯʪʦ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʙʝʟʦʧʘʩʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʤ, ʪ.ʝ. ʦʙʝʩʧʝʯʝʥʘ 

ʟʘʱʠʪʘ ʦʪ ʧʨʦʩʣʫʰʠʚʘʥʠʷ ʩʝʪʝʚʦʛʦ ʩʦʝʜʠʥʝʥʠʷ. ʂʦʥʝʯʥʦ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʟʣʦ-

ʫʤʳʰʣʝʥʥʠʢʫ ʙʫʜʝʪ ʟʘʪʨʫʜʥʝʥ ʧʦʠʩʢ ʧʘʨʦʣʝʡ ʠ ʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʥʦ, ʪʝʤ ʥʝ 

ʤʝʥʝʝ, ʘʚʪʦʨʦʤ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʟʘʱʠʪʳ ʤʝʭʘʥʠʟʤʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʠ 

ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ, ʥʘ ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʩʦʚʝʨʰʝʥʘ ʘʪʘʢʘ ʜʘʞʝ ʧʨʠ ʟʘʱʠʪʝ ʧʨʦ-

ʪʦʢʦʣʘ HTTP. ʆʜʥʘʢʦ ʜʘʞʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʘʚʪʦʨ ʧʳʪʘʝʪʩʷ ʦʧʝʨʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠ-

ʷʤʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʤʠ ʩʪʘʥʜʘʨʪʦʤ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 15408 [97] ʜʣʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʯʪʦ ʠʩʧʦʣʴʟʫʝ-

ʤʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʤʦʛʫʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʟʦʧʘʩʠʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʘʜʝʣʴʮʫ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʧʨʠʜʝʪʩʷ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʜʦʙʨʦʩʦʚʝʩʪ-

ʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʝʜʝʥʥʳʭ ɽ.ɸ. ʇʨʦʮʝʥʢʦ [6], ʘʚʪʦʨ ʥʝ ʢʦʥʢʨʝʪʠʟʠ-

ʨʫʝʪ, ʢʘʢ ʠʤʝʥʥʦ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʚʳʭ ʜʚʫʭ ʧʫʥʢʪʦʚ ʧʨʠ ʦʧʨʝ-
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ʜʝʣʝʥʠʠ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʘ 

ʠʤʝʥʥʦ - ʥʝʪ ʯʝʪʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʠʨʦʚʘʥʠʷ ʧʫʙʣʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɹʦʣʝʝ 

ʪʦʛʦ, ʠʥʬʦʨʤʘʮʠʷ, ʨʘʟʤʝʱʝʥʥʘʷ ʜʣʷ ʧʫʙʣʠʯʥʦʛʦ ʜʦʩʪʫʧʘ, ʦʙʳʯʥʦ ʷʚʣʷʝʪʩʷ ʦʙʱʝ-

ʜʦʩʪʫʧʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʷʤ. ʊʘʢʠʤ ʦʙ-

ʨʘʟʦʤ, ʜʘʥʥʳʡ ʧʫʥʢʪ ʘʢʪʫʘʣʝʥ ʚ ʩʣʫʯʘʝ ʧʦʠʩʢʘ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʢʦʪʦʨʘʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʟʘʱʠʱʝʥʘ ʤʝʭʘʥʠʟʤʘʤʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʘʚʪʦʨ ʥʝ ʦʙʦʩʥʦʚʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠ-

ʟʘ ʜʦʩʪʫʧʥʦʩʪʠ ʧʝʨʚʳʭ ʜʚʫʭ ʚʣʦʞʝʥʥʳʭ ʫʨʦʚʥʝʡ URL-ʘʜʨʝʩʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ. ʊʘʢʘʷ ʚʣʦʞʝʥʥʦʩʪʴ ʜʣʷ ʢʨʫʧʥʳʭ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʘ-

ʪʦʯʥʦ ʛʣʫʙʦʢʦʡ ʚʚʠʜʫ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʨʘʟʤʝʱʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʋʯʠʪʳʚʘʷ ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʥʝʜʦʩʪʘʪʢʠ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨ-

ʥʫʶ ʦʮʝʥʢʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʥʠʢʘʢ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʘʣʠʯʠʝ ʨʘʥʝʝ 

ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 15408 [97], ʘ ʣʠʰʴ ʠʩʧʦʣʴʟʫʝʪ 

ʥʘʨʘʙʦʪʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʥʝʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ, ʜʦ-

ʧʦʣʥʠʪʝʣʴʥʦ, ʧʨʠ ʧʨʝʜʲʷʚʣʝʥʠʠ ʪʨʝʙʦʚʘʥʠʡ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳʚʘʪʴ ʠʟ ʜʘʥʥʦʛʦ ʩʪʘʥʜʘʨʪʘ 

ʩʣʝʜʫʶʱʠʝ ʢʣʘʩʩʳ: 

 - çʂʣʘʩʩ FAU. ɸʫʜʠʪ ʙʝʟʦʧʘʩʥʦʩʪʠè. ʇʦʜʜʝʨʞʘʥʠʝ ʘʢʪʫʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʤʥʦʛʦʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʡ 

ʨʝʞʠʤ ʜʦʩʪʫʧʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ 

(ʧʨʠ ʧʦʧʳʪʢʘʭ ʜʦʩʪʫʧʘ, ʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʠ ʪ.ʜ.) ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʪʦʢʦʣʠʨʦʚʘ-

ʥʠʝ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

 - çʂʣʘʩʩ FRU. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚè. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ, ʢʘʢ 

ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʦʬʠʮʠʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʡ 

ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ ʟʘʧʨʦʩʦʚ ʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʉʪʝʧʝʥʴ ʧʨʦʨʘʙʦʪʢʠ 

ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʟʥʘʯʠʤʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʜʣʷ 

ʝʛʦ ʚʣʘʜʝʣʴʮʘ, ʘ ʪʘʢʞʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ. 
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 - çʂʣʘʩʩ FCO. ʉʚʷʟʴè. ʇʦʤʠʤʦ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʢʘʥʘʣ ʜʦʣʞʝʥ ʠʤʝʪʴ ʜʦʩʪʘʪʦʯʥʫʶ ʧʨʦ-

ʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʡ ʩʚʷʟʠ çʧʦʣʴʟʦʚʘʪʝʣʴè-

çʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩè. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʜʣʷ ʧʨʝʜʦʪʚʨʘ-

ʱʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʝʪʴʠʭ ʣʠʮ (ʧʦ-

ʩʨʝʜʥʠʢʦʚ), ʘ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʦʣʫʯʝʥʠʷ ʦʬʠʮʠʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝ-

ʥʠʷ ʧʦʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚʣʘʜʝʣʴʮʘ (ʦʬʠʮʠʘʣʴʥʦʝ ʟʘʷʚ-

ʣʝʥʠʝ, ʠʟʜʘʥʥʳʡ ʧʨʦʪʦʢʦʣ, ʟʘʢʣʶʯʝʥʠʝ ʠ ʪ.ʜ). 

 - çʂʣʘʩʩ FDP. ɿʘʱʠʪʘ ʜʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷè. ʉʪʘʪʴʷ 18, 20 ʠ 21 [57] ʨʝʛʣʘ-

ʤʝʥʪʠʨʫʝʪ ʧʝʨʝʜ ʦʧʝʨʘʪʦʨʘʤʠ ʦʙʷʟʘʥʥʦʩʪʠ ʧʨʠ ʩʙʦʨʝ, ʦʙʨʘʙʦʪʢʝ ʠ ʭʨʘʥʝʥʠʠ ʧʝʨ-

ʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʩʪʘʪʴʷ 18.1 ʠ 19 [57] ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʤʝʨʳ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʠʥʷʪʳ ʦʧʝʨʘʪʦʨʦʤ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʧʨʘʚʦʤʝʨʥʳʭ 

ʜʝʡʩʪʚʠʡ ʩ ʧʝʨʩʦʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ, 

ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʳʩʪʫʧʘʶʱʠʤ ʥʝ ʪʦʣʴʢʦ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ, ʥʦ ʠ ʢʘʢ ʩʨʝʜʩʪʚʦ ʜʣʷ ʦʢʘʟʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʵʣʝʢʪʨʦʥʥʳʭ ʫʩʣʫʛ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʜʘʥʥʳʡ ʥʦʨʤʘʪʠʚʥʳʡ ʜʦʢʫʤʝʥʪ. 

 - çʂʣʘʩʩ FMT. ʋʧʨʘʚʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴʶè. ɼʣʷ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ ʧʦʣʠʪʠ-

ʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝ-

ʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ çʪʦʥʢʦʡè ʥʘʩʪʨʦʡʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʝʨʝʦʩʤʳʩʣʝʥʠʝ ʠ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʢʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʥʝ 

ʜʦʣʞʥʦ ʚʳʟʳʚʘʪʴ ʦʩʦʙʳʭ ʪʨʫʜʥʦʩʪʝʡ. 

ʂʨʦʤʝ ʵʪʦʛʦ, ʚ 2008 ʛ. ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 18045 çʀʥʬʦʨʤʘ-

ʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄʝʪʦʜʦʣʦʛʠʷ 

ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè [100], ʙʦʣʝʝ ʠʟʚʝʩʪʥʳʡ ʢʘʢ 

çʆʙʱʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʦʮʝʥʢʠè. ɼʘʥʥʳʡ ʩʪʘʥʜʘʨʪ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ ʩʪʘʥʜʘʨʪʘ 

ɻʆʉʊ ʈ ʀʉʆ/ʄʕʂ 15408-3 çʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭ-

ʥʦʣʦʛʠʡ. ʏʘʩʪʴ 3. ʂʦʤʧʦʥʝʥʪʳ ʜʦʚʝʨʠʷ ʢ ʙʝʟʦʧʘʩʥʦʩʪʠè [101], ʢʦʪʦʨʳʡ ʣʠʰʴ ʦʧʠ-

ʩʳʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʜʣʷ ʚʳʥʝʩʝʥʠʷ ʦʙʱʝʛʦ ʟʘʢʣʶʯʝʥʠʷ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ɻʆʉʊ ʈ 

ʀʉʆ/ʄʕʂ 18045 [100] ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʦʮʝʩʩ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢ-
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ʩʦʚ ʤʝʨʦʧʨʠʷʪʠʡ. ɼʣʷ ʟʘʢʣʶʯʝʥʠʷ ʦʮʝʥʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦ-

ʣʦʛʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʘʥʘʣʠʟ ʩʣʝʜʫʶʱʠʭ ʢʣʘʩʩʦʚ: 

 - çʂʣʘʩʩ APE. ʆʮʝʥʢʘ ʧʨʦʬʠʣʷ ʟʘʱʠʪʳè; 

 - çʂʣʘʩʩ ASE. ʆʮʝʥʢʘ ʟʘʜʘʥʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠè; 

 - çʂʣʘʩʩ ADV. ʈʘʟʨʘʙʦʪʢʘè; 

 - çʂʣʘʩʩ AGD. ʈʫʢʦʚʦʜʩʪʚʘè; 

 - çʂʣʘʩʩ ALC. ʇʦʜʜʝʨʞʢʘ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘè; 

 - çʂʣʘʩʩ ATE. ʊʝʩʪʠʨʦʚʘʥʠʝè; 

 - çʂʣʘʩʩ AVA. ʆʮʝʥʢʘ ʫʷʟʚʠʤʦʩʪʝʡè; 

 - çʂʣʘʩʩ ACO. ʂʦʤʧʦʟʠʮʠʷè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʭ ʜʘʥʥʳʭ çʧʫʥʢʪʦʚè ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʧʨʘʢʪʠ-

ʯʝʩʢʠ, ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʣʠʯʠʷ ʟʘʷʚʣʝʥʥʳʭ ʬʫʥʢʮʠʡ ʚ ʨʘʟʨʘʙʦʪʘʥʥʦʤ 

ʨʫʢʦʚʦʜʩʪʚʝ ʠ ʧʦʠʩʢ çʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷè, ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫ-

ʶʪ ʢʣʘʩʩ ʥʝʜʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʘ ʟʥʘʯʠʪ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʪʝʥʮʠ-

ʘʣʴʥʫʶ ʫʛʨʦʟʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʚʦʟʤʦʞʝʥ ʣʠʰʴ ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʝʱʝ ʥʘ ʵʪʘʧʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʘʢʪʠʚʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. ʂʨʦʤʝ ʵʪʦʛʦ, ʧʨʠ-

ʤʝʥʷʷ ʜʘʥʥʫʶ ʤʝʪʦʜʦʣʦʛʠʶ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ, ʥʝʦʙʭʦʜʠʤʦ ʙʳʪʴ ʫʚʝ-

ʨʝʥʥʳʤ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ. ɹʦʣʝʝ ʪʦʛʦ, ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʡ ʨʝʩʫʨʩ ʚ ʦʙʱʝʤ ʧʦʥʠʤʘʥʠʠ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʡ ʦʙʲʝʢʪ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʘʷ, ʥʦ ʠ 

ʘʧʧʘʨʘʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ. ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ ʧʦ 

ʪʨʫʜʦʟʘʪʨʘʪʘʤ ʥʘʢʣʘʜʳʚʘʝʪ ʦʙʱʝʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʪ.ʢ. ʧʨʦ-

ʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʲʷʪʦ ʠʟ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʜʦʨʘʙʦʪʘʥʦ ʠ ʚʳʧʫ-

ʱʝʥʦ ʟʘʥʦʚʦ ʥʘ ʨʳʥʦʢ ʫʞʝ ʧʦ ʧʨʦʰʝʩʪʚʠʠ ʚʨʝʤʝʥʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʠʣʠ ʜʦʨʘʙʦʪʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʦʩʪʘʥʦʚʣʝʥʦ ʧʦʣʥʦʩʪʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʩʢʦʨʝʝ ʚʩʝ-

ʛʦ, ʧʨʠʤʝʥʠʤʳ ʢ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘʤ ʣʠʰʴ ʪʦʣʴʢʦ ʥʘ ʵʪʘʧʝ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʧʝʨʝʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʟʘʧʫʩʢʦʤ ʝʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ. 

ʆʜʥʠʤ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ɸ.ɸ. ʇʘʚʣʶʪʝʥʢʦ-

ʚʳʤ [7], ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʦʡ 



35 

 

ʠʥʬʦʨʤʘʮʠʠ ʦʧʨʝʜʝʣʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ ʩʨʝʜʩʪʚ ʟʘ-

ʱʠʪʳ. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʨʘʟʥʦʨʦʜʥʳʝ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟ-

ʦʧʘʩʥʦʩʪʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʢʦ-

ʪʦʨʳʤ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʲʝʢʪ ʙʝʟ ʫʯʝʪʘ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʟʘʨʫʙʝʞʥʳʭ ʤʝ-

ʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ, ʘ ʪʘʢʞʝ ʨʘʥʝʝ ʦʪʤʝʯʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʨʘʙʦʪ [5-6]. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʄ.ʉ. ʇʦʣʠʪʦʚ [8] ʦʪʤʝʯʘʝʪ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʩʢʘʥʝʨ ʧʨʠ ʘʥʘʣʠʟʝ ʫʜʘʣʝʥʥʦʡ ʤʘʰʠʥʳ ʥʝ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ (ʪ.ʝ. ʜʦʣʞʝʥ ʙʳʪʴ ʫʥʠʚʝʨʩʘʣʴʥʳʤ), ʦʜʥʘʢʦ ʨʘʟʨʘʙʦʪʘʥʥʦʝ  

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʠʩ-

ʢʣʶʯʠʪʝʣʴʥʦ ʧʦʜ ʆʉ Windows, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ ʷʚʣʷʝʪʩʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥ-

ʥʳʤ. ʊʘʢʞʝ ʘʚʪʦʨ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪ ʣʠʰʴ ʩʢʘʥʠʨʦʚʘʥʠʶ ʧʦʨʪʦʚ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ, ʥʦ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʝʜʣʘʛʘʝʪ ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʚʝʙ-ʢʦʥʪʝʥʪʘ ʙʝʟ ʦʧʠʩʘʥʠʷ ʢʣʶʯʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʜʚʫʭʵʪʘʧʥʘʷ ʢʦʥʮʝʧʮʠʷ ʧʦʤʦʛʘʝʪ ʩʜʝʣʘʪʴ ʙʦ-

ʣʝʝ ʦʩʤʳʩʣʝʥʥʳʤ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ ʥʘ ʦʩʥʦʚʝ 

ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʚʝʩʪʥʳʭ ʧʨʦʙʣʝʤʘʭ ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʪʝʭʥʦʣʦʛʠʷʭ, 

ʦʜʥʘʢʦ ʥʝ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʡʪʠ ʥʝʜʝʢʣʘʨʠʨʫʝʤʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʷʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ Dafydd Stuttard ʠ 

Marcus Pinto ʤʝʪʦʜʠʢʘ [14, ʛʣ. 21], ʚʦʟʤʦʞʥʦ, ʧʦʤʦʛʘʝʪ ʚʳʷʚʠʪʴ ʙʦʣʴʰʠʥʩʪʚʦ 

ʫʷʟʚʠʤʦʩʪʝʡ. ʆʜʥʘʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʢʘʢ HTML, CSS ʠ 

JavaScript ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʪʦʣʴʢʦ: 

 - ʠʩʩʣʝʜʦʚʘʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ-ʫʷʟʚʠʤʳʝ ʢʦʥʩʪʨʫʢʮʠʠ JavaScript; 

 - ʠʩʩʣʝʜʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ʦʙʲʝʢʪʦʚʳʭ ʪʝʛʦʚ HTML. 

ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʥʝ ʧʨʝʜʧʦʣʘʛʘʝʪ ʠʩʩʣʝʜʦʚʘʥʠʝ ʢʦʨʨʝʢʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʪʠʣʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʟʥʘʯʝʥʠʡ CSS, ʟʘʜʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ HTML, 

ʩʪʨʫʢʪʫʨʳ DOM, ʘ ʪʘʢʞʝ ʩʠʥʪʘʢʩʠʯʝʩʢʦʛʦ ʨʘʟʙʦʨʘ JavaScript. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʘʥʘʣʠʟ ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ. 
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1.4. ̨ ̂̈̏̑ ̃̏̈̍̏̇̎̏̒̓̆̊ ̟̖̒̔̆̒̓̃̔̉̚̚ ̜̖̐̑̏̄̑́̍̍̎ ̒̑̆̅̒̓̃ 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʦʚ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ʩʫʱʝʩʪʚʫʶʪ ʥʝ-

ʩʢʦʣʴʢʦ ʪʠʧʦʚ ʘʥʘʣʠʟʘʪʦʨʦʚ ʜʣʷ ʧʦʠʩʢʘ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ. ʆʜʥʠʤ 

ʠʟ ʪʠʧʦʚ ʷʚʣʷʶʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ 

ʥʘʭʦʞʜʝʥʠʷ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʜʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ. ʈʘʩʩʤʦʪʨʠʤ ʚʦʟ-

ʤʦʞʥʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʤ ʨʳʥʢʝ ʘʥʘʣʠʟʘʪʦʨʦʚ ʥʘ 

ʧʨʝʜʤʝʪ ʧʨʦʚʝʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ. 

ʇʝʨʚʦʡ ʛʨʫʧʧʦʡ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʘʥʘʣʠʟʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʧʨʦ-

ʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʥʦ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʊʘʢ ʩʧʝʮʠʘʣʠʩʪʳ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʨʦʩʩʠʡʩʢʦʛʦ ʠʩʩʣʝ-

ʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ Positive Research ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʟʘʥʠʤʘʶʪʩʷ ʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʘʥʘʣʠʟʦʤ ʫʷʟʚʠʤʦʩʪʝʡ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ 

[102]. ɸʤʝʨʠʢʘʥʩʢʘʷ (Acunetix) ʠ ʙʨʠʪʘʥʩʢʘʷ (Netsparker) ʢʦʤʧʘʥʠʠ ʠʤʝʶʪ ʧʝʨʩʦ-

ʥʘʣʴʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʙʣʦʛʠ ʩ ʩʦʙʩʪʚʝʥʥʳʤ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʚʟʛʣʷʜʦʤ ʥʘ ʙʝʟ-

ʦʧʘʩʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʙ-ʧʨʠʣʦʞʝʥʠʡ ʠ ʚʝʙ-ʪʝʭʥʦʣʦʛʠʡ [103-104]. ʊʘʢʞʝ, ʢ 

ʜʘʥʥʦʡ ʛʨʫʧʧʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨ:r IBM Rational 

AppScan [26], Acunetix Web Vulnerability Scanner [27], XSpider [105], NTOSpider 

[28], NetSparker [29] ʠ HP WebInspect [30]. ʆʩʪʘʣʴʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ ʧʦʜʦʙʥʦʛʦ ʨʦ-

ʜʘ ï ʣʠʙʦ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʦ ʭʫʜʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ, 

ʣʠʙʦ ʦʙʣʘʜʘʶʪ ʤʝʥʴʰʠʤʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʫʢʘʟʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ɺ ʪʘʙʣ. 1, ʩʦ-

ʛʣʘʩʥʦ ʦʙʟʦʨʫ [106-107], ʧʨʦʚʝʜʝʥʥʦʤʫ ʘʥʘʣʠʪʠʢʦʤ ʠ ʵʢʩʧʝʨʪʦʤ ʚ ʦʙʣʘʩʪʠ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ Shay Chen, ʧʨʠʚʝʜʝʥʳ ʩʚʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʙ-

ʘʥʘʣʠʟʘʪʦʨʦʚ. 
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ʊʘʙʣʠʮʘ 1. ʉʚʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʝʙ-ʩʢʘʥʝʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʝʙ-ʩʢʘʥʝʨʳ 

HP 

WebInspect 

IBM 

Rational 

AppScan 

NetSparker 
Acunetix 

WVS 
NTOSpider N-Stalker 

ʇʨʦʠʩʭʦʞʜʝʥʠʝ USA USA GBR USA USA BRA 

ʊʝʭʥʦʣʦʛʠʠ .Net .Net .Net ? (Win32) Java ? (Win32) 

WIVET 96% 94% 92% 92% 94% 94% 

WAVSEP 2014 74%
1
/0%

2
 74%/13% 73%/5% 64%/0% 65%/2% 54%/2% 

ʀʟʜʘʥʠʷ SE
3
, EE SE, EE, 

Src
4
 

SE, PE, CE SE, FE SE EE, IE, FE 

Cross-platform ï + (Src) ï ï ï ï 

ɸʥʘʣʠʟ JavaScript + + + + + + 

ɸʥʘʣʠʟ HTML + + + + + + 

 

ɿʥʘʯʝʥʠʝ ʪʝʩʪʘ WIVET (Web Input Vector Extractor Teaser) [108], ʨʘʟʨʘʙʦ-

ʪʘʥʥʦʛʦ Bedirhan Urgun, ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʚʝʙ-ʩʢʘʥʝʨ ʤʦʞʝʪ 

ʨʘʩʧʦʟʥʘʪʴ ʪʠʧʠʯʥʳʝ ʠʥʪʝʨʥʝʪ-ʫʷʟʚʠʤʦʩʪʠ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʪʝʩʪ ʥʝ ʦʪʨʘʞʘʝʪ 

ʥʘʩʢʦʣʴʢʦ çʛʣʫʙʦʢʦè ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨ ʤʦʞʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʪʘʢʦʛʦ ʨʦʜʘ ʠʩʧʳʪʘʥʠʡ Shay Chen ʨʘʟʨʘʙʦʪʘʣ ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʩʪ 

WAVSEP (Web Application Vulnerability Scanner Evaluation Project) [109], ʩʦʩʪʦʷ-

ʱʠʡ ʠʟ 6 ʧʦʜʛʨʫʧʧ ʪʝʩʪʦʚ, ʩʫʤʤʘʨʥʦ ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ 1126 ʪʝʩʪʦʚ ʜʣʷ ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʷʚʥʳʭ ʠ ʩʢʨʳʪʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ʠ 31 ʪʝʩʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʣʦʞʥʳʭ ʫʷʟʚʠʤʦ-

ʩʪʝʡ, ʘ ʪʘʢʞʝ ʪʝʩʪʳ ʜʣʷ ʘʥʘʣʠʟʘ ʧʝʨʝʘʜʨʝʩʦʚʘʥʥʳʭ ʩʩʳʣʦʢ ʠ ʩʢʨʳʪʳʭ ʬʘʡʣʦʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ, ʜʘʥʥʳʡ ʪʝʩʪ ʧʦʟʚʦʣʷʝʪ ʦʭʚʘʪʠʪʴ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʫʱʝʩʪʚʫ-

ʶʱʠʭ ʚʝʙ-ʫʷʟʚʠʤʦʩʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʧʦ ʟʥʘʯʝʥʠʶ ʪʝʩʪʘ WIVET ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʘʥʘʣʠʟʘ-

ʪʦʨʳ ʠʤʝʶʪ ʧʨʠʤʝʨʥʦ ʨʘʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʪʦ ʪʝʩʪ WAVSEP ʫʞʝ ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʜʘʥʥʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ 

                                           
1
 ʇʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʧʨʦʡʜʝʥʥʳʭ ʪʝʩʪʦʚ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚʝʙ-ʫʷʟʚʠʤʦʩʪʝʡ 

2
 ʇʨʦʮʝʥʪ ʦʰʠʙʦʯʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʟʣʠʯʥʦʛʦ ʪʠʧʘ ʚʝʙ-ʫʷʟʚʠʤʦʩʪʝʡ 

3
 SE ï Standard Edition, EE ï Enterprise Edition, PE ï Professional Edition, CE ï Community Edition, FE ï Free Edition, 

IE ï Infrastructure Edition 
4
 ʀʟʜʘʥʠʝ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ, ʘ ʥʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 
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ʧʨʦʜʫʢʪʘʤʠ. ʆʜʥʘʢʦ ʫʞʝ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʠ ʦʜʠʥ ʠʟ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʳʭ ʚʝʙ-ʩʢʘʥʝʨʦʚ ʥʝ ʧʨʦʰʝʣ ʧʦʣʥʦʩʪʴʶ ʜʘʞʝ ʪʝʩʪ WIVET, ʠ ʵʪʦ ʧʨʠʪʦʤ, 

ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʤʤʝʨʯʝʩʢʠʝ ʘʥʘʣʠʟʘʪʦʨʳ, ʢʦʪʦʨʳʝ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʶʪʩʷ 

ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʳʤʠ ʧʨʦʜʫʢʪʘʤʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʝʢʦʤʤʝʨʯʝʩʢʠʤʠ ʘʥʘʣʦʛʘʤʠ. 

ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʩʨʝʜʩʪʚʘʤʠ ʥʝʚʦʟ-

ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʚʳʷʚʠʪʴ ʜʘʞʝ ʚʩʝ ʪʠʧʠʯʥʳʝ ʠʥʪʝʨʥʝʪ-ʫʷʟʚʠʤʦʩʪʠ. 

ʀʟ ʦʪʤʝʯʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʣʫʯʰʠʤʠ (ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʦʣʴʢʦ 

HP WebInspect, IBM Rational AppScan ʠ NetSparker. HP WebInspect, ʚ ʦʪʣʠʯʠʝ ʦʪ 

IBM Rational AppScan, ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ, ʦʜʥʘ-

ʢʦ ʥʝ ʷʚʣʷʝʪʩʷ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʘ NetSparker ï 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʪʝʩʪʘ WIVET. ʆʩʪʘʣʴʥʳʝ ʞʝ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʦʩʥʦʚʥʦʤ çʧʨʦʚʘʣʠʚʘʶʪʩʷè ʧʨʠ ʛʣʫʙʦʢʦʤ ʘʥʘʣʠʟʝ ʚʦʟ-

ʤʦʞʥʦʩʪʝʡ ʚʝʙ-ʩʢʘʥʝʨʘ ʪʝʩʪʘ WAVSEP. 

ɺʥʝ ʜʘʥʥʦʛʦ ʦʙʟʦʨʘ ʦʩʪʘʣʩʷ ʪʘʢʦʡ ʘʥʘʣʠʟʘʪʦʨ ʢʘʢ XSpider, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʦʡ ʨʦʩʩʠʡʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ Positive Research. ɼʘʥʥʳʡ 

ʚʝʙ-ʩʢʘʥʝʨ ʷʚʣʷʝʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʜʥʠʤ ʠʟ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ, ʦʨʠ-

ʝʥʪʠʨʦʚʘʥʥʳʭ ʠʤʝʥʥʦ ʥʘ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ, ʪ.ʢ. ʥʝʨʝʜʢʦ ʟʘʨʫʙʝʞʥʳʝ ʩʪʘʥʜʘʨʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʘʮʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʚ ʦʙ-

ʣʘʩʪʠ ʟʘʱʠʪʳ ʠʥʬʦʨʤʘʮʠʠ. ʇʦʤʠʤʦ XSpider, Positive Research ʠʤʝʝʪ ʪʘʢʦʡ ʧʨʦ-

ʛʨʘʤʤʥʳʡ ʧʨʦʜʫʢʪ ʢʘʢ Application Inspector [31], ʧʦʟʚʦʣʷʶʱʠʡ ʧʨʦʚʦʜʠʪʴ ʩʪʘʪʠ-

ʯʝʩʢʠʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʪʘʢʠʭ ʷʟʳʢʦʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʢʘʢ JavaScript, HTML ʠ PHP. ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞʢʠ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʠ. 

ɺʪʦʨʦʡ ʛʨʫʧʧʦʡ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʳʥʢʝ ʘʥʘʣʠʟʘʪʦʨʦʚ ʷʚʣʷʶʪʩʷ ʥʝʢʦʤ-

ʤʝʨʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. ɺ ʜʘʥʥʫʶ ʢʘʪʝ-

ʛʦʨʠʶ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʪʘʢʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠ ̫ʢʘʢ W3AF [110], arachni 

[111], SkipFish [32] ʠ Wapiti [112]. ʋʯʠʪʳʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʦʙʟʦʨʘ 

[106-107], ʪʘʙʣ. 2 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʚʦʜʥʫ  ʁʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʪʘʢʠʭ ʚʝʙ-ʩʢʘʥʝʨʦʚ. 
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ʊʘʙʣʠʮʘ 2. ʉʚʦʜʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʚʝʙ-ʩʢʘʥʝʨʦʚ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʝʙ-ʩʢʘʥʝʨʳ 

W3AF arachni SkipFish Wapiti 

ʊʝʭʥʦʣʦʛʠʠ Python Ruby ʉ Python 

WIVET 19% 19% 48% 44% 

WAVSEP 2014 39%/12% 69%/3% 53%/24% 47%/46% 

Cross-platform Ñ
5
 Ñ

6
 +

7
 ? 

ɸʥʘʣʠʟ JavaScript + ï ï ï 

ɸʥʘʣʠʟ HTML + + + + 

 

ʀʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʝʢʦʤʤʝʨʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ, ʦʪʜʘʣʝʥʥʦ-ʙʣʠʟʢʠʤ 

ʘʥʘʣʦʛʦʤ ʧʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘʪʦʨʘ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʚʝʙ-

ʩʢʘʥʝʨ Skipfish ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʥ ʠʤʝʝʪ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʢʘʢ ʧʦ ʪʝʩʪʫ WIVET, 

ʪʘʢ ʠ ʧʦ ʪʝʩʪʫ WAVSEP. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʡ ʩʢʘʥʝʨ çʧʦʢʨʳʚʘʝʪè ʦʢʦ-

ʣʦ ʧʦʣʦʚʠʥʳ ʠʟʚʝʩʪʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ SkipFish ʩʧʦʩʦʙʝʥ ʨʝ-

ʰʠʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʟʘʜʘʯ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʦʜʥʘ-

ʢʦ ʚʩʝ ʨʘʚʥʦ ʦʩʪʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʘʫʜʠʪʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʊʘʢʞʝ ʜʘʥʥʳʡ ʩʢʘʥʝʨ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʷʚʣʷʝʪʩʷ 

ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ. ɽʜʠʥʩʪʚʝʥʥʳʤ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ʩʣʫʞʠʪ ʜʦʚʦʣʴʥʦ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʦʰʠʙʦʯʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ. 

ʇʦʭʦʞʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩ Skipfish ʦʙʣʘʜʘʝʪ ʚʝʙ-ʩʢʘʥʝʨ Wapiti. ʆʜʥʘʢʦ 

ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʦʚ WIVET ʠ WAVSEP, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʦʢʘʟʘʪʝʣʴ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. 

ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨ arachni ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʪʝʩʪ 

WAVSEP ʩʤʦʛ ʥʘʡʪʠ ʪʦʪ ʩʢʨʳʪʳʡ çʧʦʪʝʥʮʠʘʣè, ʢʦʪʦʨʳʡ ʥʝ ʤʦʛ ʦʙʥʘʨʫʞʠʪʴ ʪʝʩʪ 

WIVET. ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ ʪʦ, ʯʪʦ ʚʝʙ-ʩʢʘʥʝʨ arachni ʦʙʣʘʜʘʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʚʦʟ-

ʤʦʞʥʦʩʪʷʤʠ ʜʣʷ ʨʝʰʝʥʠʷ ʫʟʢʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ. ʊʘʢʞʝ ʪʝʩʪ WAVSEP ʧʦʢʘʟʘʣ, ʯʪʦ 

ʜʘʥʥʳʡ ʩʢʘʥʝʨ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʰʠʙʦʯʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ. ʀʟ ʥʝʜʦʩʪʘʪ-

                                           
5
 ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʆʉ Windows ʚʦʟʤʦʞʥʘ, ʥʦ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ 

6
 ʋʩʪʘʥʦʚʢʘ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʜʣʷ ʆʉ Linux/MacOS 

7
 ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʆʉ Windows ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ Cygwin [22] 
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ʢʦʚ ʜʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʦʠʪ ʚʳʜʝʣʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʦʥʦ ʥʝ ʷʚʣʷ-

ʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʳʤ. 

ʆʩʪʘʚʰʠʡʩʷ ʚʝʙ-ʩʢʘʥʝʨ W3AF ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤʠ 

ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨʘʤʠ ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʷʚʣʷʝʪʩʷ ʙʣʠʟʢʠʤ ʧʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ arachni: ʟʥʘʯʝʥʠʷ ʪʝʩʪʦʚ WIVET ʩʦʚʧʘʜʘ-

ʶʪ, ʘ ʨʝʟʫʣʴʪʘʪ ʣʦʞʥʳʭ ʩʨʘʙʘʪʳʚʘʥʠʡ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʴʰʝ ʯʝʤ ʫ arachni, ʥʦ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʫ Skipfish ʠ Wapiti. 

ʆʩʪʘʣʴʥʳʝ ʚʝʙ-ʩʢʘʥʝʨʳ, ʥʝ ʧʦʧʘʚʰʠʝ ʚ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʜʣʷ ʦʙʟʦʨʘ ʥʝʢʦʤ-

ʤʝʨʯʝʩʢʠʭ ʘʥʘʣʠʟʘʪʦʨʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʨʝʜʩʪʚʘ 

ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ, ʘ ʟʥʘʯʠʪ ʨʝʟʫʣʴʪʘʪʳ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʪʝʩʪʦʚ, ʘ 

ʪʘʢʞʝ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, sqlmap [113] ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʘʚ-

ʪʦʤʘʪʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ SQL-ʠʥʲʝʢʮʠʡ, ʢʦʪʦʨʦʝ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ 

WAVSEP ʠʤʝʝʪ 100% ʥʘʭʦʞʜʝʥʠʝ ʠ ʥʫʣʝʚʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʢʦ-

ʛʦ ʪʠʧʘ ʫʷʟʚʠʤʦʩʪʝʡ.  

ɺ ʧʦʩʣʝʜʥʶʶ ï ʪʨʝʪʴʶ ʛʨʫʧʧʫ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʢʘʥʝʨʳ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪ-

ʩʷ ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʤʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘʤʠ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦ-

ʜʫʢʪʦʚ ʷʚʣʷʶʪʩʷ ZAP (Zed Attack Proxy) [114], Burp Suite [115-116], Paros Proxy 

[117] ʠ IronWASP [118]. ʉʨʝʜʠ ʜʘʥʥʦʛʦ ʪʠʧʘ ʚʝʙ-ʩʢʘʥʝʨʦʚ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʢʦʤ-

ʤʝʨʯʝʩʢʠʝ, ʪʘʢ ʠ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʨʝʰʝʥʠʷ. ɼʘʥʥʘʷ ʛʨʫʧʧʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʨʘʩ-

ʩʤʦʪʨʝʥʥʳʭ ʛʨʫʧʧ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʙʱʝʝ ʩʨʘʚʥʝʥʠʝ ʪʘʢʦʛʦ ʪʠʧʘ ʘʥʘʣʠʟʘʪʦ-

ʨʦʚ ʚʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʦʢ, ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʦʙʫʩʣʦʚʣʠʚʘ-

ʝʪʩʷ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʦʩʪʴʶ ʜʘʥʥʦʛʦ ʪʠʧʘ ʩʢʘʥʝʨʦʚ ʥʘ ʨʳʥʢʝ. 

ʊʘʙʣ. 3 ʧʨʠʚʦʜʠʪ ʩʚʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʟʥʘʯʝʥʥʳʭ ʘʥʘʣʠʟʘʪʦʨʦʚ, ʫʯʠ-

ʪʳʚʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ [106-107], ʧʨʦʚʝʜʝʥʥʳʝ Shay Chen. 
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ʊʘʙʣʠʮʘ 3. ʉʚʦʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʙ-ʩʢʘʥʝʨʦʚ, 

ʷʚʣʷʶʱʠʭʩʷ ʧʝʨʝʭʚʘʪʳʚʘʶʱʠʤʠ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘʤʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ɺʝʙ-ʩʢʘʥʝʨʳ 

ZAP Burp Suite Paros Proxy IronWASP 

ʊʝʭʥʦʣʦʛʠʠ Java Java Java .Net 

ʃʠʮʝʥʟʠʷ ASF2 Commercial CAL GPL3 

WIVET 73% 16% 10% ʥ/ʜ 

WAVSEP 2014 72%/13% 63%/0% 17%/69% 67%/19% 

Cross-platform + + + Ñ
8
 

ɸʥʘʣʠʟ JavaScript + + ï ï 

ɸʥʘʣʠʟ HTML + + + + 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʦʚ WIVET ʠ WAVSEP, ʢʦʤʤʝʨʯʝʩʢʠʝ ʚʝʙ-

ʩʢʘʥʝʨʳ ʠʤʝʶʪ ʧʦʢʘʟʘʪʝʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ, ʯʝʤ ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʩʢʘʥʝʨʳ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʢʦʤʤʝʨʯʝʩʢʠʝ ʩʢʘʥʝʨʳ ʦʙʣʘʜʘʶʪ ʪʘʢʠʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʢʘʢ ʧʦʠʩʢ ʫʷʟʚʠʤʦʩʪʝʡ ʚ flash-

ʧʨʠʣʦʞʝʥʠʷʭ ʠ ʘʥʘʣʠʟ ʚʝʙ-ʩʝʨʚʠʩʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʝʩʪʘʤ WIVET ʠ 

WAVSEP. ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʩʢʘʥʝʨ Paros Proxy ʧʨʠ-

ʟʥʘʥ ʤʥʦʛʠʤʠ ʵʢʩʧʝʨʪʘʤʠ ʜʦʚʦʣʴʥʦ ʫʩʪʘʨʝʚʰʠʤ ʚʚʠʜʫ ʧʦʜʜʝʨʞʢʠ ʩʦ ʩʪʦʨʦʥʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʪʦʣʴʢʦ ʦʙʥʦʚʣʝʥʠʷʤʠ ʙʘʟ ʫʷʟʚʠʤʦʩʪʝʡ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʨʘ-

ʙʦʪʢʫ/ʤʦʜʠʬʠʢʘʮʠʶ ʠ ʜʘʣʴʥʝʡʰʫʶ ʨʘʟʨʘʙʦʪʢʫ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, Paros Proxy, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʢʘʥʝʨʘʤʠ, 

ʠʤʝʝʪ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʚʳʩʦʢʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʯʥʳʭ ʩʨʘʙʘʪʳ-

ʚʘʥʠʡ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʠʨʦʚʘʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʘʥʘʣʠʟʘʪʦʨ Burp Suite ʩʤʦʛ 

ʚʳʷʚʠʪʴ ʣʠʰʴ 16% ʪʠʧʠʯʥʳʭ ʫʷʟʚʠʤʦʩʪʝʡ ʠ 63% ʫʷʟʚʠʤʦʩʪʝʡ ʧʨʠ ʛʣʫʙʦʢʦʤ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ. ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠʣʦʞʝʥʠʝ, ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ, ʩʧʦ-

ʩʦʙʥʦ ʨʝʰʘʪʴ ʪʦʣʴʢʦ ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʘʜʘʯʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʜʦʚʦʣʴʥʦ ʛʣʫ-

ʙʦʢʦ ʧʨʦʨʘʙʦʪʘʥʥʫʶ ʪʝʦʨʝʪʠʯʝʩʢʫʶ ʦʩʥʦʚʫ [14]. 

                                           
8
 ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʆʉ MacOS ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ CrossOver [23], ʆʉ Linux ï Wine [24] 



42 

 

ʉʨʝʜʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʢʘʥʝʨʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʥʘʠʣʫʯʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʠʤʝʝʪ ʩʢʘʥʝʨ ZAP. ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʢʘʥʝʨʘʤʠ ʚʪʦʨʦʡ ʛʨʫʧʧʳ (W3AF, arachni, 

SkipFish ʠ Wapiti), ZAP ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʣʫʯʰʠʝ ʧʦʢʘʟʘʣʠ, ʦʙʣʘʜʘʷ ʭʦʨʦʰʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʦʚ WIVET ʠ WAVSEP ʠ ʚʦʟʤʦʞʥʦʩʪʴʶ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʠ. 

ʆʜʥʘʢʦ ʠʤʝʶʱʠʡ ʙʦʣʝʝ ʥʠʟʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʩʢʘ-

ʥʝʨʘʤʠ. 

ʆʜʥʘʢʦ ʩʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʢʘʥʝʨʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ 

ʧʨʦʛʨʘʤʤʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ. ʊʘʢ, ʢʦʤʧʘʥʠʷ Blue Coat Systems ʧʨʝʜʣʘʛʘʝʪ ʢʦʤ-

ʧʣʝʢʩ Blue Coat [119], ʩʦʜʝʨʞʘʱʠʡ ʥʝ ʪʦʣʴʢʦ ʧʨʦʛʨʘʤʤʥʫʶ, ʥʦ ʠ ʘʧʧʘʨʘʪʥʫʶ ʩʦ-

ʩʪʘʚʣʷʶʱʫʶ. ɼʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʥʝ ʫʯʘʩʪʚʦʚʘʣ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʧʨʦʚʦʜʠʤʳʭ Shay 

Chen, ʚʚʠʜʫ ʠʟʫʯʝʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ, ʥʦ ʤʦʞʝʪ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʪʨʘʬʠʢ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʨʘʬʠʢ ʣʦʢʘʣʴʥʦʡ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʩʝʪʠ) ʙʫʜʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʇʦʜʭʦʜ, ʧʨʝʜʣʦʞʝʥʥʳʡ Blue Coat Systems, ʧʦʤʦʛʘʝʪ ʦʩʫ-

ʱʝʩʪʚʣʷʪʴ ʘʥʘʣʠʟ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʚʳʷʚʣʷʪʴ ʘʥʦʤʘʣʴʥʦ-ʦʧʘʩʥʳʝ ʩʠʪʫʘ-

ʮʠʠ, ʦʜʥʘʢʦ ʜʘʥʥʳʡ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʙʦʣʴʰʝ ʧʦʚʳʰʘʝʪ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʦʙ-

ʣʘʩʪʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. 

ʇʦʤʠʤʦ ʵʪʦʛʦ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʫʛʨʦʟ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠʥʪʝʨ-

ʥʝʪ-ʩʪʨʘʥʠʮ ʩʨʝʜʩʪʚʘʤʠ ʚʝʙ-ʙʨʘʫʟʝʨʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ W3C (ʚ̫-

ʣʷʶʱʠʤʠʩʷ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʩʪʘʥʜʘʨʪʘ HTML [4] ʠ CSS [52]) ʩʦʟʜʘʥʳ ʩʝʨ-

ʚʠʩʳ: 

 - W3C Validator ʜʣʷ ʧʨʦʚʝʨʢʠ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʝʙ-ʩʪʨʘʥʠʮ [62]; 

 - W3C Validator Suite ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʧʨʦʚʝʨʢʠ ʚʝʙ-ʨʝʩʫʨʩʘ [33]; 

 - W3C Link Checker ʜʣʷ ʧʨʦʚʝʨʢʠ ʩʩʳʣʦʢ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ [120]. 

ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʧʝʨʚʳʭ ʜʚʫʭ ʩʝʨʚʠʩʦʚ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʧʦʜʜʝʨʞ-

ʢʠ JavaScript, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʝʩʪʠ ʧʦʣʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʘ ʧʦ-

ʩʣʝʜʥʠʡ ʩʝʨʚʠʩ ʦʩʫʱʝʩʪʚʣʷʝʪ ʩʙʦʨ ʩʩʳʣʦʢ ʪʦʣʴʢʦ ʩ ʫʢʘʟʘʥʥʦʡ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮʳ. 
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ɼʨʫʛʠʤ ʩʨʝʜʩʪʚʦʤ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʷʚʣʷʝʪʩʷ Fire-

bug [121], ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥ ʢʘʢ ʨʘʩʰʠʨʝʥʠʝ ʜʣʷ ʙʨʘʫʟʝʨʘ (çʧʣʘʛʠ-

ʥʦʤè). Firebug ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ çʥʘ ʭʦʜʫè ʠ ʧʦʜʜʝʨʞʠ-

ʚʘʝʪ ʨʘʙʦʪʫ ʩ HTML, CSS ʠ JavaScript [53]. ʉʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʛʦ 

çʧʣʘʛʠʥʘè ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʠ ʚʩʝʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, 

ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ ʥʠ ʦʜʥʫ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʫ. ɸʥʘʣʦʛʠʯʥʳʡ ʬʫʥʢʮʠʦʥʘʣ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʝ Internet Explorer [122], ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʚʩʪʨʦ-

ʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʩʣʫʞʠʪ ʜʣʷ ʦʪʣʘʜʢʠ, ʪʝʩʪʠʨʦʚʘʥʠʷ ʠ ʧʦʠʩʢʘ 

ʧʨʠʯʠʥ ʫʪʝʯʢʠ ʧʘʤʷʪʠ. 

ʆʜʥʘʢʦ, ʤʥʦʛʠʝ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʳ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʦʜʥʫ ʠʟ ʧʦʧʫʣʷʨʥʝʡʰʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ, ʯʘʩʪʦ ʠʤʝʶʪ ʦʜʠʥ 

çʰʘʙʣʦʥè ʜʣʷ ʚʩʝʭ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʦʰʠʙʦʢ ʦʪ 

çʩʪʨʘʥʠʮʳè ʢ çʩʪʨʘʥʠʮʝè ʙʫʜʫʪ ʧʦʚʪʦʨʷʪʴʩʷ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʪʦ ʚʝʨʥʦ ʚʚʠʜʫ 

ʪʦʛʦ, ʯʪʦ ʤʥʦʛʠʝ ʦʨʛʘʥʠʟʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ, ʜʝʣʘʶʪ 

ʩʚʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʦʨʪʘʣ ʢʘʢ ʤʦʞʥʦ ʧʨʦʱʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʴʟʦʚʘʪʝ-

ʣʷʤʠ ʠ ʩʪʘʨʘʶʪʩʷ ʥʝ ʟʘʛʨʦʤʦʞʜʘʪʴ ʣʠʰʥʝʡ ʠʥʬʦʨʤʘʮʠʝʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʝʩʣʠ 

ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʩʦʟʜʘʝʪʩʷ ʢʘʢ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʥʘ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʩʦʜʝʨ-

ʞʘʪʴʩʷ ʤʥʦʞʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʩʝʨʚʠʩʦʚ ʠ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʨʘʟʣʠʯʥʦʛʦ ʪʠ-

ʧʘ/ʨʦʜʘ, ʪʘʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ ʙʫʜʝʪ ʟʘʚʝʜʦʤʦ ʥʝʚʝʨʥʳʤ, ʧʦʪʦʤʫ ʢʘʢ ʧʦʜʘʚʣʷʶʱʝʝ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʙʫʜʫʪ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʡ çʰʘʙʣʦʥè, ʘ ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʫʜʝʪ çʟʘʪʦʯʝʥʘè ʧʦʜ ʩʘʤ ʠʥʪʝʨ-

ʥʝʪ-ʨʝʩʫʨʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ çʦʙʱʝʡ ʢʘʨʪʠʥʳè ʦʰʠʙʦʢ ʥʘ ʚʩʝʤ ʠʥ-

ʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ ʚʩʝʭ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ. ʂʦʥʝʯʥʦ, 

ʤʦʞʥʦ ʥʘʡʪʠ ʇʆ, ʧʦʟʚʦʣʷʶʱʝʝ ʦʙʦʡʪʠ ʚʝʩʴ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʧʦ ʩʩʳʣʢʘʤ, ʦʜʥʘʢʦ 

ʵʪʦ ʙʫʜʝʪ ʧʨʦʚʝʨʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʩʝʭ ʩʩʳʣʦʢ ʜʘʥʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 

ʋʯʠʪʳʚʘʷ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʝ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʠ ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦ ʧʦʣʝʟʥʳʤʠ ʠ ʧʨʠʛʦʜʥʳ-

ʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʚʝʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʚʝʩʦ-

ʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪè, ʢʦʪʦʨʳʡ ʚ ʟʥʘʯʝʥʠʠ ʦʪ 0 ʜʦ 1 ʙʫʜʝʪ ʦʪʦʙʨʘʞʘʪʴ ʩʪʝʧʝʥʴ ʟʥʘ-

ʯʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʯʠʩʣʝʥʥʘʷ 
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ʦʮʝʥʢʘ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ 

ʚʳʯʠʩʣʠʤʘ ʧʦ ʬʦʨʤʫʣʝ: 

Ὤ В ὥὴ, 

ʛʜʝ Ὧ ï ʧʦʨʷʜʢʦʚʳʡ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ὔ ï

 ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ὥ πȟπȢυȟρ ï ʩʪʝʧʝʥʴ ʨʝʘʣʠʟʘʮʠʠ i-ʦʡ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʜʣʷ j-ʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ὴ ᶰπȟρ ï ʩʪʝʧʝʥʴ ʟʥʘʯʠʤʦʩʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ k-ʛʦ ʩʣʫʯʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, Ὤ ï

 ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ j-ʛʦ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ k-ʛʦ ʩʣʫʯʘʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ɺ ʠʪʦʛʝ, ʠʩʭʦʜʷ ʠʟ ʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʠ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, 

ʦʭʘʨʘʢʪʝʨʠʟʫʝʤ ʯʘʩʪʥʳʝ ʩʣʫʯʘʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʣʷ ʢʦ-

ʪʦʨʳʭ ʠʤʝʶʪʩʷ ʛʦʪʦʚʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʨʝʰʝʥʠʷ: 

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʥʘ ʚʳʷʚʣʝʥʠʝ ʥʝʜʦʩʪʘʪʢʦʚ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ, ʦʧʨʝʜʝ-

ʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʢʣʘʩʩʦʚ ʘʪʘʢ ʥʘ ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ 

ʭʦʩʪʠʥʛ ʠʣʠ ʚʝʙ-ʩʝʨʚʝʨ; 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʜʥʦʡ ʠ ʙʦʣʝʝ ʚʝʙ-

ʩʪʨʘʥʠʮ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʪʘʪʠʯʝʩʢʠʡ ʠʣʠ ʜʠʥʘʤʠʯʝʩʢʠʡ ʢʦʥʪʝʥʪ ʠ ʷʚʣʷʶ-

ʱʝʛʦʩʷ ʧʦʜʜʝʣʴʥʳʤ (çʬʠʰʠʥʛʦʚʳʤè), ʘʪʘʢʫʶʱʠʤ ʠʣʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶ-

ʱʠʤ ʚʨʝʜʦʥʦʩʥʳʝ ʧʨʦʛʨʘʤʤʳ; 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʩʦʩʪʦʷ-

ʱʝʛʦ ʠʟ ʦʜʥʦʡ ʠ ʙʦʣʝʝ ʚʝʙ-ʩʪʨʘʥʠʮ, ʩʦʜʝʨʞʘʱʝʛʦ ʩʪʘʪʠʯʝʩʢʠʡ ʠ ʜʠʥʘʤʠ-

ʯʝʩʢʠʡ ʢʦʥʪʝʥʪ ʩ ʦʪʢʨʳʪʳʤ, ʯʘʩʪʠʯʥʦ ʦʪʢʨʳʪʳʤ ʠʣʠ ʟʘʢʨʳʪʳʤ ʜʦʩʪʫ-

ʧʦʤ, ʨʘʩʩʯʠʪʘʥʥʳʤ ʥʘ ʰʠʨʦʢʫʶ ʪʝʤʘʪʠʯʝʩʢʫʶ ʘʫʜʠʪʦʨʠʶ ʠ ʷʚʣʷʶʱʠʤʩʷ 

ʢʦʨʧʦʨʘʪʠʚʥʳʤ ʨʝʩʫʨʩʦʤ, ʨʝʩʫʨʩʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʨʝʩʫʨʩʦʤ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. 
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ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʨʨʝʢʪʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʦʙʝʩʧʝʯʝʥʠʡ ʠ ʚʳʙʦʨʘ ʥʘʠʣʫʯʰʝʛʦ (ʧʨʠʝʤʣʝʤʦʛʦ) ʨʝʰʝʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʩʣʫʯʘʷ 

ʦʧʨʝʜʝʣʠʤ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ ʠʟʤʝʨʠʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [123], ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʪʦʯʥʦ 

ʦʪʦʙʨʘʞʘʪʴ ʧʘʨʘʤʝʪʨʳ ʠʩʩʣʝʜʫʝʤʦʡ ʟʘʜʘʯʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ. ʂʘʞʜʘʷ ʛʨʫʧʧʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʠʩʳʚʘʝʪ ʥʝʩʢʦʣʴʢʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʪʦʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʛʨʫʧʧʝ. ʊʘʢʦʝ ʤʥʦʞʝʩʪʚʦ ʛʨʫʧʧ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 

1. ʇʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʦʢʦʣʦʚ (6
9
). 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ (4). 

3. ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤ ʩʝʘʥʩʦʤ (6). 

4. ʇʘʨʘʤʝʪʨʳ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (15). 

5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (13). 

6. ʄʝʪʦʜʠʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (42). 

7. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘʪʦʨʘ (15). 

8. ʇʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʦʪʯʝʪʥʦʩʪʴ (2). 

ʉʦʧʦʩʪʘʚʠʤ ʢʘʞʜʦʡ ʚʝʣʠʯʠʥʝ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʝʧʝʥʴ ʝʸ ʨʝʘʣʠʟʘʮʠʠ 

ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʠ ʚʳʜʝʣʠʤ ʪʨʠ ʩʦʩʪʦʷʥʠʷ: 

çïè ʠʣʠ çʅ/ɼè ï ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʠʣʠ 

ʥʝ ʨʝʘʣʠʟʦʚʘʥʘ (0% ʠʣʠ 0); 

çÑè ï ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʣʠʟʦʚʘʥʘ ʯʘʩʪʠʯʥʦ (50% 

ʠʣʠ 0.5); 

ç+è ï ʜʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʛʨʫʧʧʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʣʠʟʦʚʘʥʘ ʧʦʣʥʦʩʪʴʶ 

(100% ʠʣʠ 1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʘʙʣ. 4 ʦʪʦʙʨʘʞʘʝʪ ʩʚʦʜʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝ-

ʪʦʚ. ʇʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ 

ʧʨʠʝʤʣʝʤʳʤ ʧʨʦʛʨʘʤʤʥr ʤ ʩʨʝʜʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ Rational AppScan (IBM) 

[26]. ɼʘʥʥʳʡ ʚʝʙ-ʩʢʘʥʝʨ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʪʨʝʙʦʚʘ-

                                           
9
ʆʙʱʝʝ ʯʠʩʣʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʛʨʫʧʧʝ 
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ʥʠʷʤ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥr ʭ ʨʝʩʫʨʩʦʚ. 

2. ɼʣʷ ʨʝʰʝʥʠʷ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʠʙʦʣʝʝ ʧʨʠ-

ʝʤʣʝʤʳʤʠ ʧʨʦʛʨʘʤʤʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ Google Search Console [124] ʠ 

ʗʥʜʝʢʩ.ɺʝʙʤʘʩʪʝʨ [125]. ʊʘʢʦʡ ʚʳʙʦʨ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʢ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʩʫʪʩʪʚʠ-

ʝʤ ʢʣʶʯʝʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 6.15 (ʪʘʙʣ. 4), ʢʦʪʦʨʘʷ ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʘʥʘʣʠʟʘ, ʪʘʢ ʠ ʪʝʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʩʪʨʦʝʥʥʳʭ ʟʘʱʠʪʥʳʭ ʩʨʝʜʩʪʚ ʚʝʙ-

ʦʙʦʟʨʝʚʘʪʝʣʷ ʩ ʜʝʡʩʪʚʠʷʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ [43-45]. 

3. ʅʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤʠ ʨʝʰʝʥʠʷʤʠ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢ-

ʪʦʚ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʪʨʝʪʴʝʡ ʛʨʫʧʧʳ ʷʚʣʷʶʪʩʷ SkipFish (Google) [32], Rational AppScan (IBM) [26], Ap-

plication Inspector (PT) [31], Burp Suite (PortSwigger Ltd) [115], Validator Suite 

(W3C) [33] ʠ ɸʀʉ çʄʦʥʠʪʦʨʠʥʛ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʘʡʪʦʚè (ʄʕʈ ʈʌ) [3]. ʊʘʢʦʡ 

ʚʳʙʦʨ ʦʙʲʷʩʥʷʝʪʩʷ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʡ ʩʪʨʫʢ-

ʪʫʨʳ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʪʘʢ ʠ ʧʦʠʩʢʦʤ ʥʘʠʙʦʣʝʝ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʝʰʝʥʠʷ ʜʣʷ 

ʜʘʥʥʦʛʦ ʢʣʘʩʩʘ ʟʘʜʘʯ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ (ʪʘʙʣ. 4) ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʘʪʦʨ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʥʝ ʫʯʪʝʥʳ ʚ 

ʠʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʷʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

1. ʇʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʧʨʦʪʦʢʦʣʦʚ 

1.1. ʊʨʘʥʩʧʦʨʪʥʘʷ ʧʦʜʜʝʨʞʢʘ                

a. HTTP 1 1 1 + + + + + + + + + + + + 

b. SSL/TLS 1 1 1 + + + + + + + + + + + + 

c. HTTP User Agent Configu-

ration 

0.5 0.5 0.5 + + + + + ï ï + ï Ñ ï ï 

1.2. ʇʦʜʜʝʨʞʢʘ ʧʨʦʢʩʠ                

a. HTTP proxy 0 0 0 + + + + + ï ï + ʅ/ɼ ʅ/ɼ ï ï 

b. Socks proxy 0 0 0 + + + + + ï ï + ʅ/ɼ ʅ/ɼ ï ï 

c. PAC File Support 0 0 0 ï ʅ/ɼ ï ʅ/ɼ + ï ï + ʅ/ɼ ʅ/ɼ ï ï 

2. ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 

2.1. ʉʭʝʤʳ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ                

a. HTTP Negotiate 

(NTLM/Kerberos) 

0.5 0.5 0.5 ï + + ʅ/ɼ + ï ï + ï ï ï ï 

b. HTML Form-based 0.5 0.5 0.5 + + + ʅ/ɼ + ï ï + ï ï ï ï 

c. Single Sign On 0.5 0.5 0.5 ï + + ʅ/ɼ + ï ï + ï ï ï ï 

d. Client SSL Certificates 0.5 0.5 0.5 + + + ʅ/ɼ + ï ï + ï ï ï ï 

3. ʄʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʩʝʪʝʚʳʤ ʩʝʘʥʩʦʤ 

3.1. ɺʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʝ-

ʘʥʩʦʤ 

               

a. ʅʘʯʘʣʦ ʥʦʚʦʛʦ ʩʝʘʥʩʘ 1 1 1 + + + + + + + + + + + + 
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b. ʆʙʥʦʚʣʝʥʠʝ ʩʝʘʥʩʦʚʦʛʦ 
ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ 

0.5 0.5 0.5 + + + + + ï ï ï ï ï ï ï 

c. ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʡ ʩʝʩʩʠʠ 

1 1 1 + + + + + + + + + + + + 

3.2. ʇʦʜʜʝʨʞʢʘ ʪʠʧʘ ʠʜʝʥʪʠʬʠʢʘ-

ʪʦʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʝʘʥʩʦʤ 

               

a. HTTP Cookies 0.5 0.5 0.5 + + + + + ï ï + ï ï ï Ñ 

b. ʇʘʨʘʤʝʪʨʳ ʟʘʧʨʦʩʘ HTTP 0.5 0.5 0.5 + + + + + ï ï + ï Ñ ï ï 

c. HTTP URL Path 0 0 0 + + + + + ï ï + ï ï ï ï 

4. ʇʘʨʘʤʝʪʨʳ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

4.1. ʂʦʥʬʠʛʫʨʘʮʠʷ ʤʦʜʫʣʷ ʩʢʘʥʠ-

ʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ 

               

a. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʛʣʘʚʥʦʡ 
ʩʪʨʘʥʠʮʳ 

1 1 1 + + + + + + + ï Ñ Ñ ï ï 

b. ʆʧʨʝʜʝʣʝʥʠʝ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʳʭ ʠʤʝʥ ʭʦʩʪʦʚ 

1 1 1 + + + + + + + + Ñ ʅ/ɼ ï ï 

c. ʆʧʨʝʜʝʣʝʥʠʝ ʠʩʢʣʶʯʝʥʠʡ 1 1 1 + + + + + + + + + + + + 

d. ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʜʝʣʘ ʠʟ-

ʙʳʪʦʯʥʦʩʪʠ ʟʘʧʨʦʩʦʚ 

0.5 0.5 0.5 + + + + + + + + ï ï Ñ Ñ 

e. ʇʦʜʜʝʨʞʢʘ ʦʜʥʦʚʨʝʤʝʥ-

ʥʳʭ ʩʝʩʩʠʡ 

1 1 1 + Ñ Ñ Ñ ï ï + Ñ Ñ Ñ Ñ Ñ 

f. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʜʝʨʞʢʠ 
ʟʘʧʨʦʩʘ 

0 0 0 + + + + + + + + ï ï ï ï 

g. ʇʦʜʜʝʨʞʢʘ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʛʣʫʙʠʥʳ ʩʢʘʥʠʨʦʚʘʥʠʷ 

1 1 1 + + ï ʅ/ɼ ï + ï ï Ñ Ñ ï ï 

h. ʈʫʯʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ 0.5 0.5 0.5 + + + + + + + + Ñ Ñ + + 

4.2. ʌʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴ ʤʦʜʫʣʷ 
ʩʢʘʥʠʨʦʚʘʥʠʷ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘ 

               

a. ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʝʰʥʠʭ 
ʩʩʳʣʦʢ 

1 1 1 + + + + + + ï Ñ ï ï ï Ñ 

b. ʇʦʜʜʝʨʞʢʘ ʘʚʪʦʤʘʪʠʯʝ-

ʩʢʦʡ ʦʪʧʨʘʚʢʠ ʬʦʨʤ 

0.5 0.5 0.5 ï ï ï ï ï ï ï Ñ ï ï ï ï 

c. ʆʧʨʝʜʝʣʝʥʠʝ ʦʰʠʙʦʯʥʳʭ 
ʩʩʳʣʦʢ 

1 1 1 + + + + + + ï Ñ + + ï + 
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d. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʝʥʘʧʨʘʚ-

ʣʷʝʤʳʭ ʩʩʳʣʦʢ 

1 1 1 + + + + + + ï Ñ + + ï Ñ 

e. ɺʳʷʚʣʝʥʠʝ ʢʦʣʴʮʝʚʳʭ 
ʩʩʳʣʦʢ 

1 1 1 + ʅ/ɼ ʅ/ɼ ʅ/ɼ ï ʅ/ɼ ï ï ï ï ï ï 

f. ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʢʘ 
Cookie 

0 0 0 + + + + ï ï ï Ñ ï + ï ï 

g. ʇʦʜʜʝʨʞʢʘ AJAX-

ʧʨʠʣʦʞʝʥʠʡ 

0.5 0.5 0.5 ï ï + ï ï ï ï + ï ï ï ï 

5. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

5.1. ʊʠʧ ʠʩʩʣʝʜʫʝʤʦʛʦ ʢʦʥʪʝʥʪʘ                

a. HTML 1 1 1 + + + + + + + + + + + Ñ 

b. JavaScript 1 1 1 + + + + + ï ï + + Ñ ï ï 

c. VBScript 1 1 1 ï ï ï ï + ï ï ï ï ï ï ï 

d. XML  1 1 1 + + + + ï ï ï ï ï Ñ ï ï 

e. RSS/Atom 1 1 1 + ï ï ï ï ï ï ï ï ï ï ï 

f. Plaintext 1 1 1 ï ï ï ï ï ï ï ï ï ï ï ï 

g. ActiveX Objects 1 1 1 + + + ï ï ï ï Ñ ʅ/ɼ ʅ/ɼ ï ï 

h. Java Applets 1 1 1 + + + + ï ï ï Ñ ʅ/ɼ ʅ/ɼ ï ï 

i. CSS 1 1 1 + + + ï Ñ + ï + Ñ ʅ/ɼ ï ï 

5.2. ʇʦʜʜʝʨʞʢʘ ʨʘʟʣʠʯʥʳʭ ʢʦʜʠ-

ʨʦʚʦʢ 

1 1 1 + + + + + + + + + + + + 

5.3. ʋʩʪʦʡʯʠʚʦʩʪʴ ʘʥʘʣʠʟʘ ʢ 
ʦʰʠʙʢʘʤ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ 

1 1 1 + + + + + + + + + + + + 

5.4. ʊʦʥʢʘʷ ʥʘʩʪʨʦʡʢʘ ʘʥʘʣʠʟʘʪʦ-

ʨʘ 

0 0 0 + + + + + + ʅ/ɼ Ñ ʅ/ɼ ʅ/ɼ Ñ Ñ 

5.5. ɸʥʘʣʠʟ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʥ-

ʪʝʥʪʘ 

1 1 1 + + + + + ï ï Ñ Ñ Ñ ï ï 

6. ʄʝʪʦʜʠʢʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

6.1. ɿʘʜʘʥʠʝ ʪʝʩʪʦʚʦʡ ʢʦʥʬʠʛʫʨʘ-

ʮʠʠ 

               

a. ʀʤʷ ʭʦʩʪʘ (ʠʣʠ IP) 1 1 1 + + + + + + + Ñ + + + + 

b. ʉʧʠʩʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʨʦʚʝʨʷʝʤʳʭ ʩʩʳʣʦʢ 

0.5 0.5 0.5 + + + + + ï ï Ñ ï ï ï ï 

c. ʌʘʡʣʦʚʳʝ ʨʘʩʰʠʨʝʥʠʷ 1 1 1 + + + + + ï ï Ñ ï ï ï ï 

d. ʇʘʨʘʤʝʪʨʳ 0.5 0.5 0.5 + + + + + + + Ñ ï ï + + 
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e. ʀʩʧʦʣʴʟʫʝʤʳʡ HTTP-

ɿʘʛʦʣʦʚʦʢ 

0.5 0.5 0.5 + + + + + ï ï + ï Ñ ï Ñ 

f. Cookies 0.5 0.5 0.5 + + + + + ï ï + ï ï ï Ñ 

6.2. ʊʠʧ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʩʫʨʩʘ                

I. ʇʦ ʜʦʩʪʫʧʥʦʩʪʠ                

a. ʦʪʢʨʳʪʳʡ (ʦʙʱʝʜʦ-

ʩʪʫʧʥʳʡ) 

1 1 1 + + + + + + + + + + + + 

b. ʯʘʩʪʠʯʥʦ ʦʪʢʨʳʪʳʡ 
(ʥʝʦʙʭʦʜʠʤʘ ʨʝʛʠʩʪʨʘʮʠʷ) 

1 1 1 + + + + + + + + + + + + 

c. ʟʘʢʨʳʪʳʡ (ʣʦʢʘʣʴʥʳʡ) 1 1 1 + + + + + + + + + + + + 

II.  ʇʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ                

a. ʩʪʘʪʠʯʝʩʢʠʡ 1 1 1 + + + + + + + + + + + + 

b. ʜʠʥʘʤʠʯʝʩʢʠʡ 1 1 1 + + + + + + + + + + + + 

c. ʬʣʝʰ-ʩʘʡʪ 0.5 0.5 0.5 ï + + ï Ñ ï ï + + + + + 

III.  ʇʦ ʨʘʟʤʝʨʫ ʘʫʜʠʪʦʨʠʠ                

a. ʊʝʤʘʪʠʯʝʩʢʠʡ 1 1 1 + + + + + + + + + + + + 

b. ʀʥʪʝʨʥʝʪ-ʧʦʨʪʘʣ 1 1 1 + + + + + + + + + + + + 

6.3. ɺʠʜ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʩʫʨʩʘ                

I. ʇʦ ʚʠʜʫ ʧʨʝʜʩʪʘʚʠʪʝʣʴ-

ʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ 

               

a. çʉʘʡʪ-ʚʠʟʠʪʢʘè 1 1 1 + + + + + + + + + + + + 

b. ʂʦʨʧʦʨʘʪʠʚʥʳʡ (ʩʘʡʪ 
ʦʨʛʘʥʠʟʘʮʠʠ) 

1 1 1 + + + + + + + + + + + + 

II.  ʇʦ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʝʙ-

ʩʝʨʚʠʩʘʤ 

               

a. ʅʦʚʦʩʪʥʦʡ ʧʦʨʪʘʣ 1 1 1 + + + + + + + + + + + + 

b. ʌʦʨʫʤ 1 1 1 Ñ + + + + + + + + + + + 

c. ɹʣʦʛ 1 1 1 + + + + + + + + + + + + 

6.4. ʉʠʥʪʘʢʩʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩ-

ʭʦʜʥʳʭ ʪʝʢʩʪʦʚ 

1 1 1 + + + + + + Ñ + + Ñ + Ñ 

6.5. ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʭʦʜ-

ʥʳʭ ʪʝʢʩʪʦʚ 

1 1 1 + + + + + ï ï + ï ï ï ï 

6.6. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʦʜʘ 1 1 1 + + + + + + Ñ ï + Ñ Ñ ï 

6.7. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʣʥʦʪʳ ʨʝʩʫʨ-

ʩʘ 

1 1 1 + + ï ï ï + ï ï Ñ Ñ ï ï 
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6.8. ɸʥʘʣʠʟ ʠʟʙʳʪʦʯʥʦʩʪʠ ʢʦʜʘ 1 1 1 + ï ï ï ï ï ï ï Ñ Ñ ï ï 

6.9. ɸʥʘʣʠʟ ʢʦʨʨʝʢʪʥʦʩʪʠ ʩʪʨʫʢ-

ʪʫʨʳ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ (ʘʥʘ-

ʣʠʟ DOM) 

1 1 1 + + + + + + Ñ Ñ Ñ Ñ Ñ ï 

6.10. ʇʨʦʚʝʨʢʘ ʠʩʭʦʜʥʦʛʦ ʪʝʢ-

ʩʪʘ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʜʠʘʣʝʢʪʫ 

ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʝʡ 

1 1 1 + ï ï ï ï ï ï ï Ñ ï Ñ ï 

6.11. ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʘʚʪʦʨʠʟʘ-

ʮʠʠ 

               

a. ʅʝʙʝʟʦʧʘʩʥʳʡ ʠʜʝʥʪʠʬʠ-

ʢʘʪʦʨ ʩʝʩʩʠʠ (Weak Ses-

sion Identifier) 

1 0 0 ï ï + ʅ/ɼ + ï ï ï ï ï ï ï 

b. ʌʠʢʩʘʮʠʷ ʩʝʩʩʠʠ (Session 
Fixation) 

1 0 0 ï ï + ʅ/ɼ ï ï ï ï ï ï ï ï 

c. ʆʙʭʦʜ ʘʫʪʝʥʪʠʬʠʢʘʮʠʠ 
(Authentication Bypass) 

1 0 0 ï ï + ʅ/ɼ ï ï ï ï ï ï ï ï 

6.12. ɸʥʘʣʠʟ ʘʪʘʢ ʥʘ ʢʣʠʝʥʪʦʚ 
(Client-side Attacks) 

               

a. ʄʝʞʩʘʡʪʦʚʦʝ ʚʳʧʦʣʥʝʥʠʝ 
ʩʮʝʥʘʨʠʝʚ (Cross-site 

Scripting, XSS) 

1 0 0 ï + + + ï ï ï Ñ ï ï ï ï 

b. ʈʘʩʱʝʧʣʝʥʠʝ HTTP-

ʟʘʧʨʦʩʘ (HTTP Response 

Splitting) 

1 0 0 ï ï + ʅ/ɼ + ï ï Ñ ï ï ï ï 

6.13. ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʜʘ (Com-

mand Execution) 

               

a. ʇʝʨʝʧʦʣʥʝʥʠʝ ʙʫʬʝʨʘ 

(Buffer Overflow) 

1 0 0 ï ï + ʅ/ɼ ï ï ï ï ï ï ï ï 

b. ɸʪʘʢʘ ʥʘ ʬʫʥʢʮʠʠ ʬʦʨʤʘ-

ʪʠʨʦʚʘʥʠʷ ʩʪʨʦʢ (Format 

String Attack) 

1 0 0 ï + + ʅ/ɼ ï ï ï ï ï ï ï ï 

c. ɺʥʝʜʨʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ 

LDAP (LDAP Injection). 

1 0 0 ï ï + ʅ/ɼ + ï ï ï ï ï ï ï 

d. ɺʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜ ʆʉ 1 0 0 ï + + ʅ/ɼ + ï ï ï ï ï ï ï 
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(OS Commanding). 

e. ɺʥʝʜʨʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ 

SQL (SQL Injection) 

1 0 0 ï + + + + ï ï ï ï ï ï ï 

f. ɺʥʝʜʨʝʥʠʝ ʩʝʨʚʝʨʥʳʭ 

ʨʘʩʰʠʨʝʥʠʡ (SSI 

Injection) 

1 0 0 ï ï + ʅ/ɼ ï ï ï ï ï ï ï ï 

g. ɺʥʝʜʨʝʥʠʝ ʦʧʝʨʘʪʦʨʦʚ 

XPath (XPath Injection) 

1 0 0 ï + + ʅ/ɼ + ï ï ï ï ï ï ï 

6.14. ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʟʤʦʞʥʦ-

ʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʘʪʘʢ 

               

a. ʆʪʢʘʟ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ 

(Denial of Service) 

1 0 0 ï ï + ʅ/ɼ + ï ï ï ï ï ï ï 

b. ʅʝʚʝʨʥʦʝ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 
ʧʨʠʚʠʣʝʛʠʡ (privilege 

escalation) 

1 0 0 ï ï + ʅ/ɼ + ï ï ï ï ï ï ï 

c. ʆʙʨʘʪʥʳʡ ʧʫʪʴ ʚ ʜʠʨʝʢ-

ʪʦʨʠʷʭ (Path Traversal) 

1 0 0 ï + + ʅ/ɼ + ï ï ï ï ï ï ï 

6.15. ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʨʘʞʝʥʠʷ 
ʚʨʝʜʦʥʦʩʥʳʤ ʇʆ ʠ ʬʠʰʠʥʛʦ-

ʚʳʭ ʘʪʘʢ 

0 1 0 ï ï ï ï ï ï ï ï + + ï ï 

7. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘʪʦʨʘ 

7.1. ɺʦʟʤʦʞʥʦʩʪʠ ʘʥʘʣʠʟʘ                

a. ɸʥʘʣʠʟ ʧʦ ʨʘʩʧʠʩʘʥʠʶ 0 0 0 Ñ Ñ Ñ ʅ/ɼ ï Ñ + ï Ñ Ñ Ñ Ñ 

b. ʆʩʪʘʥʦʚʢʘ ʠ ʧʨʦʜʦʣʞʝʥʠʝ 
ʘʥʘʣʠʟʘ 

1 1 1 + + + ʅ/ɼ + + ʅ/ɼ + + ʅ/ɼ ï ï 

c. ʉʪʘʪʫʩ ʧʨʦʚʦʜʠʤʦʛʦ ʘʥʘ-

ʣʠʟʘ 

1 1 1 + + + + + + + + + + ï ï 

d. ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʧʨʘʚʠʣʴʥʦ 
ʟʘʜʘʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

1 1 1 + + + ʅ/ɼ + + ʅ/ɼ ï ï ï + + 

e. ʇʨʦʚʝʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 
ʦʜʥʦʚʨʝʤʝʥʥʳʭ ʠʩʩʣʝʜʦ-

ʚʘʥʠʡ 

1 1 1 + Ñ Ñ ʅ/ɼ ï Ñ + + + + + + 

f. ʇʦʜʜʝʨʞʢʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʥʝ-

ʩʢʦʣʴʢʠʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷ-

0 0 0 ï ï ï ï ï Ñ + Ñ + + Ñ Ñ 
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ʤʠ 

g. ʇʨʝʨʳʚʘʥʠʝ ʘʥʘʣʠʟʘ 1 1 1 + + + ʅ/ɼ + + ʅ/ɼ + + + ï ï 

7.2. ɺʦʟʤʦʞʥʦʩʪʠ ʠʥʪʝʨʬʝʡʩʘ                

a. ʇʦʜʜʝʨʞʢʘ ʛʨʘʬʠʯʝʩʢʦʛʦ 
ʠʥʪʝʨʬʝʡʩʘ 

1 1 1 + ï + + + + + + + + + + 

b. ʇʦʜʜʝʨʞʢʘ ʢʦʤʘʥʜʥʦʡ 
ʩʪʨʦʢʠ 

1 1 1 + + + ï + ï ï Ñ ï ï ï ï 

c. ɺʝʙ-ʠʥʪʝʨʬʝʡʩ (ʜʣʷ ʤʥʦ-

ʞʝʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ) 

0 0 0 ï ï ï ï + + + ï + + ï ï 

7.3. ʈʘʩʰʠʨʷʝʤʦʩʪʴ ʠ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ 

               

a. ɹʠʙʣʠʦʪʝʢʘ ʘʥʘʣʠʟʘ (API) 0.5 0.5 0.5 ï ï ï ï + + Ñ Ñ Ñ + Ñ Ñ 

b. ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʩʦ ʩʨʝʜ-

ʩʪʚʘʤʠ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʦʰʠʙʦʢ 

0.5 0.5 0.5 Ñ Ñ Ñ Ñ + + + Ñ Ñ Ñ Ñ Ñ 

8. ʇʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʦʪʯʝʪʥʦʩʪʴ 

8.1. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʥʦʩʪʠ 1 1 1 + + + + + + + ʅ/ɼ Ñ Ñ + + 

8.2. ʅʘʩʪʨʦʡʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʪ-

ʯʝʪʥʦʩʪʠ 

0 0 0 ï ï + ʅ/ɼ + ï + ʅ/ɼ + + ï ï 

ʉʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʤʦʛʦ ʇʆ (ὴ) 

   57.75 59.75 68.25 45.75 58.75 41 31.75 44.25 37.75 35.25 30.25 30.5 

ʉʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʤʦʛʦ ʇʆ (ὴ) 

   57.75 53.75 53.25 43.75 49.75 41 31.75 43.25 38.75 36.25 30.25 30.5 

ʉʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟ-

ʨʘʙʘʪʳʚʘʝʤʦʛʦ ʇʆ (ὴ) 

   57.75 53.75 53.25 43.75 49.75 41 31.75 43.25 37.75 35.25 30.25 30.5 

ʉʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝ-

ʪʦʜʠʢ ʨʘʙʦʪʳ ʇʆ (ὴ) 

   42.5 39 37.5 34.5 33.75 29.5 23 29.75 27.75 25.5 21.75 21.75 
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1.5. ̃ ̏̒̓́̎̏̃̋́ ̘̈́̅́̉ ̠̅̌ ̠̐̑̏̃̆̅̆̎̉ ̉̒̒̌̆̅̏̃́̎̉̊ 

 

ɺʝʨʙʘʣʴʥʘʷ ʧʦʩʪʘʥʦʚʢʘ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ: 

ʆʙʝʩʧʝʯʠʪʴ ʢʦʨʨʝʢʪʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʫ-

ʪʸʤ ʧʨʦʚʝʨʢʠ ʢʣʶʯʝʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʨʘʟʨʘ-

ʙʦʪʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚ ʫʩʣʦʚʠ-

ʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʧʦʩʪʘʥʦʚʢʘ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ: 

ʇʫʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʦʙʣʘʜʘʝʪ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝʢʦʪʦʨʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ-

ʤʠ. ʇʫʩʪʴ ʚʩʝ ʪʘʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ 8 Ø  ȟȣ ȟØ . ʈʘʟʦʙʴ-

ʝʤ ʜʘʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʘ ʥʝʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ ὢ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ 

ὢ  ẕ ὢ. ʂ ʨʘʟʥʳʤ ʧʦʜʤʥʦʞʝʩʪʚʘʤ ʦʪʥʝʩʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʥʝ 

ʩʚʷʟʘʥʥʳʝ ʥʘʧʨʷʤʫʶ ʤʝʞʜʫ ʩʦʙʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʊʦʛʜʘ 

ʢʘʞʜʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ ʢʘʢ 

ὼ  Ὂὼȟȣȟὼ , 

ʛʜʝ ὼȟȣȟὼ  ὢ , Ὥ ρȟὯ, ὲ Вὲ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʘʷ ʦʮʝʥʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʨʝʜʩʪʘʚʠʤʘ ʚ ʚʠ-

ʜʝ 

ὃ Ὂὼȟȣȟὼ Ȣ 

ʆʧʠʰʝʤ ʘʥʘʣʦʛʠʯʥʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʪʠʧʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʪʘʢʦʛʦ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚʘ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʫʩʪʴ ʚʩʝ ʪʘʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʨʘʟʫʶʪ ʤʥʦʞʝʩʪʚʦ ὣ ώ  ȟȣ ȟώ , ʨʘʟʙʠʪʦʛʦ ʥʘ ʥʝʧʝʨʝʩʝʢʘ-

ʶʱʠʝʩʷ ʧʦʜʤʥʦʞʝʩʪʚʘ ὣ ẕ ὣ. ʊʦʛʜʘ, ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʜʣʷ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ 

ώ  Ὃ ώȟȣȟώ , 

ʛʜʝ ώȟȣȟώ  ὣ, Ὦ ρȟὰ,ά В ά . 
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ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʱʘʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʘ ʢʘʢ 

ὄ  Ὃώȟȣȟώ . 

ʉʦʧʦʩʪʘʚʠʤ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (ὃ) ʠ ʧʦʣʴʟʦʚʘʪʝʣʷ (ὄ) ʚ ʚʠʜʝ 

ʦʜʥʦʡ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʪʠʧʠʯʥʦʛʦ ʘʙʩʪʨʘʢʪʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

Ὄὼȟȣȟὼȟώȟȣȟώ . 

ʊʘʢʘʷ ʬʫʥʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʨʘʟʥʳʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʪʚʝ-

ʯʘʶʪ ʟʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʩʦʧʦʩʪʘʚʠʤʳʝ ʩʪʦʨʦʥʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ 

ʯʠʩʣʝʥʥʳʝ ʦʮʝʥʢʠ ʵʪʠʭ ʧʦʜʤʥʦʞʝʩʪʚ ʠʤʝʶʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʥʳʡ ʩʤʳʩʣ. 

ʆʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʨʝʜʧʦ-

ʣʘʛʘʝʪ ʚʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʦʙʲʝʢʪʠʚʥʦ ʦʪʨʘʞʘʶ-

ʱʠʭ ʩʫʱʝʩʪʚʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʠ. ʈʘʟʨʘʙʦʪʢʘ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʦʮʝʥʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʵʪʘ-

ʧʦʤ ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪ.ʢ. ʪʦʣʴʢʦ ʧʦʩʣʝ ʝʛʦ ʟʘʚʝʨʰʝʥʠʷ ʚʦʟ-

ʤʦʞʥʦ ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝ-

ʩʫʨʩʘ ʠ ʚʳʙʦʨ ʤʝʪʦʜʦʚ (ʩʧʦʩʦʙʦʚ) ʜʣʷ ʝʛʦ ʢʦʨʨʝʢʪʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ʇʦʢʘ-

ʟʘʪʝʣʴ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʨʝʢʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʧʨʦʛʨʘʤʤʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʜʦʣʞʝʥ ʙʳʪʴ: 

 - ʚʳʙʨʘʥ ʩ ʫʯʝʪʦʤ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʧʨʦʙʣʝʤʳ ʠ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʪʴ ʩʫʱʝʩʪʚʦ ʠʩʩʣʝʜʫʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʘ-

ʨʘʤʝʪʨʦʚ); 

 - ʢʨʠʪʠʯʥʳʤ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʠʟʤʝʥʝʥʠʷʤ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦ-

ʮʝʩʩʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʥʘʛʣʷʜʥʳʤ ʠ ʧʨʦʩʪʳʤ ʚ ʧʨʠʤʝʥʝʥʠʠ. 

ʆʧʠʰʝʤ ʠʩʩʣʝʜʫʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʇʫʩʪʴ ʢ 

ʨʘʟʥʳʤ ʧʦʜʤʥʦʞʝʩʪʚʘʤ ʤʥʦʞʝʩʪʚʘ ὢ ʙʫʜʫʪ ʦʪʥʦʩʠʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʦʧʠʩʳ-

ʚʘʶʱʠʝ ʥʝ ʩʚʷʟʘʥʥʳʝ ʥʘʧʨʷʤʫʶ ʤʝʞʜʫ ʩʦʙʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʊʘʢ, ʦʜʥʦ ʠʟ ʧʦʜʤʥʦʞʝʩʪʚ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʦʙʱʫʶ ʩʪʘ-
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ʪʠʩʪʠʢʫ ʧʦ ʥʘʡʜʝʥʥʳʤ ʦʰʠʙʢʘʤ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷʤ ʩʪʘʥʜʘʨʪʫ: ʜʣʷ ʟʘʢʨʳʚʘʶʱʝʛʦ 

ʪʝʛʘ ʦʪʢʨʳʪʳʡ ʪʝʛ ʥʝ ʥʘʡʜʝʥ, ʥʝʠʟʚʝʩʪʥʳʝ ʘʪʨʠʙʫʪʳ, ʥʝʢʦʨʨʝʢʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʚʦʡʩʪʚ ʠ ʪ.ʜ. ɼʨʫʛʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʰʠʙʦʯʥʳʭ 

ʩʩʳʣʢʘʭ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʨʠʩʫʪʩʪʚʠʠ ʩʩʳʣʦʢ, ʨʝʟʫʣʴʪʘʪʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷ-

ʝʪʩʷ ʦʙʨʘʱʝʥʠʝ ʢ ʦʜʥʦʤʫ ʠ ʪʦʤʫ ʞʝ ʤʘʪʝʨʠʘʣʫ (ʪ.ʥ. ʮʠʢʣʠʯʥʦʩʪʴ). 

ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʢʦʜʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʯʠʩʣʦʚʳʤ ʟʥʘʯʝʥʠʝʤ 

ʤʝʪʨʠʢʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ (ʧʦʜʩʯʝʪʘ ʯʠʩʣʘ ʦʰʠʙʦʢ ʥʘ 1000 ʩʪʨʦʢ ʢʦʜʘ), ʪʠʧʠʯʥʦʡ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʛʨʘʤʤ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʘʢʠʭ ʩʨʘʚʥʠʪʝʣʴʥʳʭ ʦʮʝʥʦʢ ʩʣʝʜʫ-

ʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘ ʢʦʥʪʝʢʩʪ ʠ ʨʝʟʫʣʴʪʠʨʫʶʱʫʶ ʧʣʦʪʥʦʩʪʴ ʦʰʠʙʦʢ ʦʢʘʟʳʚʘʝʪ 

ʚʣʠʷʥʠʝ ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʨʦʚ, ʦʜʥʘʢʦ ʧʨʦʚʝʜʝʥʥʳʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷ [127] ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʜʣʷ ʠʭ ʫʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʥʘʯʝʥʠʷ: 

̗̏̆̎̋́ ̘̋́̆̒̓̃́ ̋̏̅́

̏̓Ȣ̌ȟ̆ ̒̌̉ άᶰπȟρȟ
̖̏Ȣ̑ȟ̆ ̒̌̉ άᶰρȟυȟ
̔̅̏̃̌Ȣȟ̆ ̒̌̉ ά υȟ

 

ʛʜʝ ά - ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʤʝʪʨʠʢʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ (ʧʦʜʩʯʝʪʘ ʯʠʩʣʘ ʦʰʠʙʦʢ ʥʘ 

1000 ʩʪʨʦʢ ʢʦʜʘ). 

ɸʙʩʪʨʘʢʪʥʦʛʦ ʪʠʧʠʯʥʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʠʩʧʦʣʴʟʫʝʤʳʤ ʚʝʙ-

ʦʙʦʟʨʝʚʘʪʝʣʝʤ. ʊʘʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʟʘʜʘʝʪ 

ʤʥʦʞʝʩʪʚʦ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʨʝʜʩʪʚ ʦʪʦʙʨʘʞʝʥʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦ-

ʚʘʥʠʷ (ʪʝʛʦʚ, ʘʪʨʠʙʫʪʦʚ, ʩʚʦʡʩʪʚ, ʬʫʥʢʮʠʡ ʠ ʦʙʲʝʢʪʦʚ). 

ɺ ʠʪʦʛʝ, ʢ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʤʦʞʥʦ ʧʦʜʦʡʪʠ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣ. 5). 
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ʊʘʙʣʠʮʘ 5. ʇʨʝʜʣʘʛʘʝʤʳʡ ʢʨʠʪʝʨʠʡ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʆʮʝʥʢʘ ʢʦʨʨʝʢʪʥʦ-

ʩʪʠ ʬʫʥʢʮʠʦʥʠʚʘ-

ʨʦʥʠʷ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ɿʥʘʯʝʥʠʝ 

ʤʝʪʨʠʢʠ 

□ 

ʊʠʧʳ ʚʳʷʚʣʝʥʥʳʭ 

ʦʰʠʙʦʢ 

ʆʰʠʙʦʯʥʳʝ 

ʩʩʳʣʢʠ 

ʎʠʢʣʠʯʥʦʩʪʴ 

(ʢʦʣʴʮʝʚʳʝ 

ʩʩʳʣʢʠ) 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ 

ʥʝʢʦʨʨʝʢʪʥʳʤ 

ά υ ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʜʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚʳʷʚʣʝʥʳ 

ʦʰʠʙʢʠ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ 

(ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ, ʢʨʠʪʠ-

ʯʝʩʢʠʝ) 

ʇʨʠʩʫʪʩʪʚʫʶʪ ʇʨʠʩʫʪʩʪʚʫʝʪ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ 

ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʥʝʢʦʨʨʝʢʪʥʳʤ 

άᶰρȟυ ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʜʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚʳʷʚʣʝʥʳ 

ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʠ ʥʝ-

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʢʨʠʪʠʯʝ-

ʩʢʠʭ ʦʰʠʙʦʢ 

ʇʨʠʩʫʪʩʪʚʫʶʪ ʇʨʠʩʫʪʩʪʚʫʝʪ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ 

ʚ ʮʝʣʦʤ 

ʢʦʨʨʝʢʪʥʳʤ 

άᶰ πȟρ ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʜʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚʳʷʚʣʝʥʳ 

ʪʦʣʴʢʦ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʝ 

ʦʰʠʙʢʠ 

ɺ ʮʝʣʦʤ 

ʦʪʩʫʪʩʪʚʫʶʪ 

ɺ ʮʝʣʦʤ 

ʦʪʩʫʪʩʪʚʫʝʪ 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ 

ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ ʢʦʨ-

ʨʝʢʪʥʳʤ 

ά π ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʜʘʥʥʦʛʦ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝ ʚʳʷʚʣʝʥ 

ʥʠ ʦʜʠʥ ʠʟ ʪʠʧʦʚ ʦʰʠʙʦʢ 

ʆʪʩʫʪʩʪʚʫʶʪ ʆʪʩʫʪʩʪʚʫʝʪ 

 

ʌʦʨʤʘʣʠʟʫʝʤ ʠʩʩʣʝʜʫʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ: 

ὼ ï ʯʠʩʣʦʚʦʝ ʟʥʘʯʝʥʠʝ ʤʝʪʨʠʢʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ (ʧʦʜʩʯʝʪ ʯʠʩʣʘ ʦʰʠʙʦʢ ʥʘ 

1000 ʩʪʨʦʢ ʢʦʜʘ); 

ὼ ï ʯʠʩʣʦ ʚʳʷʚʣʝʥʥʳʭ ʧʨʝʜʫʧʨʝʞʜʘʶʱʠʭ ʦʰʠʙʦʢ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ; 

ὼ ï ʯʠʩʣʦ ʚʳʷʚʣʝʥʥʳʭ ʢʨʠʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ; 

ὼ ï ʯʠʩʣʦ ʚʳʷʚʣʝʥʥʳʭ ʦʰʠʙʦʯʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

ὼ ï ʯʠʩʣʦ ʜʦʩʪʫʧʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

ὼ ï ʯʠʩʣʦ ʚʳʷʚʣʝʥʥʳʭ ʮʠʢʣʠʯʥʳʭ ʩʩʳʣʦʢ; 

ὼ
πȟὖṖὡ
ρȟὖṘὡ

ȟὭ ρȟᾀ ï ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʷʚʣʝʥʥʦʛʦ ʤʥʦʞʝ-

ʩʪʚʘ ʠʤʝʥ ὖ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʠʤʝʥ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʝʡ ὡ ȣὡ . 

ʆʮʝʥʠʤ ʢʘʞʜʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʘʢ 
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ὼ Ὂ ὼ

πȟὼᶰπȟρȟ

πȢυȟ ὼᶰρȟυȟ

  ρȟ ὼᶰ υȟЊȟ

 

ὼ Ὂ ὼȟὼ ὼ π᷉ὼ πȟ 

ὼ Ὂ ὼȟὼ
ὼ

ὼ ὼ
ȟ 

ὼ Ὂ ὼ ὼ πȟ 

ὼ Ὂ ὼȟȣȟὼ ὼȢ 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʪʘʢʦʤ ʚʠʜʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ὼ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪ-

ʩʪʚʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʝʢʩʪʘ ʚʝʙ-ʨʝʩʫʨʩʘ ʨʘʟʣʠʯʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʘʤ ʠʤʝʥ ʚʝʙ-

ʦʙʦʟʨʝʚʘʪʝʣʝʡ, ʪʝʤ ʩʘʤʳʤ ʧʨʦʚʝʨʷʝʪʩʷ ʩʚʦʡʩʪʚʦ ʢʨʦʩʩʙʨʘʫʟʝʨʥʦʩʪʠ ʚʝʙ-ʨʝʩʫʨʩʘ 

(ʚʝʙ-ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ ʢʨʦʩʩʙʨʘʫʟʝʨʥʳʤ, ʝʩʣʠ ὼ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ 0). 

ʌʦʨʤʘʣʠʟʫʝʤ ʠʩʩʣʝʜʫʝʤʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ: 

ώ
ὭȟὗṖὡ
πȟὗṘὡ

ȟὭ ρȟᾀ ï ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʚʳʷʚʣʝʥʥʦʛʦ ʤʥʦʞʝ-

ʩʪʚʘ ʠʤʝʥ ὗ ʩʨʝʜʠ ʤʥʦʞʝʩʪʚʘ ʠʤʝʥ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣʝʡ ὡ ȣὡ . 

ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʚʝʙ-ʨʝʩʫʨʩʦʤ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʦʜʠʥ ʚʝʙ-ʦʙʦʟʨʝʚʘʪʝʣ.ɹ ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʦʜʠʥ ʠʟ ʵʣʝʤʝʥ-

ʪʦʚ ώȟὭ ρȟᾀ ʙʫʜʝʪ ʠʤʝʪʴ ʟʥʘʯʝʥʠʝ, ʦʪʣʠʯʥʦʝ ʦʪ 0. ʆʮʝʥʢʘ ʪʘʢʦʛʦ ʧʦʜʤʥʦʞʝʩʪʚʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʤʝʪ ʚʠʜ 

ώ Ὃ ώȟȣȟώ ώ πȢ 

ʅʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʠʪʦʛʦʚʦʡ ʬʦʨʤʫʣʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ώ ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʧʦʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ὼ, ʪ.ʢ. 

ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʚʣ̫ʁʪʩʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʱʠʡ ʚʠʜ 

ʬʫʥʢʮʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʦʮʝʥʠʪʴ ʢʦʨʨʝʢʪʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ 
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Ὄὼȟὼȟὼȟὼȟὼȟώ ὼ ρ ὼ ρǪώ π Ȣ 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʢʦʨʨʝʢʪʥʳʤ ʜʣʷ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʝʩʣʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʫʜʦʚʣʝʪʚʦʨʷʪʁ ʩʣʝʜʫʶʱʝʤʫ ʩʦʦʪʥʦʰʝʥʠʶ 

Ὄὼȟὼȟὼȟὼȟὼȟώ πȢ 

ɿʘʜʘʯʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʫʣʫʯʰʝʥʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʮʝʥʢʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. 

ʈʠʩ. 3 ʧʨʝʜʩʪʘʚʣʷʝʪ ʤʝʪʦʜʠʯʝʩʢʫ  ʁ ʩʭʝʤʫ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ.  
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      1. ɸʥʘʣʠʟ ʢʦʥʮʝʧʮʠʡ ʙʝʟʦʧʘʩʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠ̫ ʧʦʣɹʟʦʚʘʪʝʣ̫ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥrʤ 

ʨʝʩʫʨʩʦʤ.

      2. ɸʥʘʣʠʟ ʟʘʢʦʥʦʜʘʪʝʣɹʥʦʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟr, ʨʝʛʣʘʤʝʥʪʠʨʫʁ ʝɦʡ 

ʚʦʧʨʦʩr ɻʢʩʧʣʫʘʪʘʮʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥrʭ ʠʥʬʦʨʤʘʮʠʦʥʥrʭ ʨʝʩʫʨʩʦʚ.

      3. ɸʥʘʣʠʟ ʦʩʥʦʚʥrʭ ɻʣʝʤʝʥʪʦʚ, ʩʦʩʪʘʚʣ̫ʶɦ ʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥrʡ ʨʝʩʫʨʩ, ʢʘʢ 

ʧʦʪʝʥʮʠʘʣɹʥrʭ ʦʙ̡ʝʢʪʦʚ ʜʣ̫ ʧʨʦʛʨʘʤʤʥʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

      4. ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤr  ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʘʣɹʥʦʡ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥrʭ ʨʝʩʫʨʩʦʚ.

      5. ʌʦʨʤʫʣʠʨʦʚʢʘ ʟʘʜʘʯʠ ʧʨʦʚʝʜʝʥʠ̫ ʠʩʩʣʝʜʦʚʘʥʠʡ.

ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ̫ ʠʥʬʦʨʤʘʮʠʦʥʥr ʭ ʨʝʩʫʨʩʦʚ

      1. ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥrʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ.

      2. ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ çʩʪʠʣʝʚrʭè ʠʩʭʦʜʥrʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʁʯʘʝʤr ʭè ʚʥʝhʥʠʭ ʬʘʡʣʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ.

      3. ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ çʩʮʝʥʘʨʥrʭè ʠʩʭʦʜʥrʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʁʯʘʝʤr ʭè ʚʥʝhʥʠʭ ʬʘʡʣʦʚ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ.

      4. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ̫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ.

ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ̫

 ʠʥʬʦʨʤʘʮʠʦʥʥr ʭ ʨʝʩʫʨʩʦʚ

      1. ʈʘʟʨʘʙʦʪʢʘ çɸʥʘʣʠʟʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥrʭ ʨʝʩʫʨʩʦʚ çɸʢʫʣʘè ʧʦ ʟʘʜʘʥʥrʤ 

ʪʨʝʙʦʚʘʥʠ̫ʤ.

      2. ɺr ʙʦʨ ʠʥʬʦʨʤʘʮʠʦʥʥrʭ ʨʝʩʫʨʩʦʚ ʬʝʜʝʨʘʣɹʥʦʛʦ, ʨʝʛʠʦʥʘʣɹʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣɹʥrʭ 

ʟʥʘʯʝʥʠʡ ʜʣ̫ ʦʮʝʥʢʠ ʠʭ ʢʦʨʨʝʢʪʥʦʩʪʠ ʩ ʠʩʧʦʣɹʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨʘ.

      3. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʩʭʦʜʥrʭ ʜʘʥʥrʭ ʜʣ̫ ʧʨʦʚʝʜʝʥʠ̫ ɻʪʘʧʦʚ ʧʨʠʢʣʘʜʥrʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥrʭ ʠʥʬʦʨʤʘʮʠʦʥʥrʭ ʨʝʩʫʨʩʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥ̫ ʟʥʘʯʠʤʦʩʪʠ.

      4. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʧʦʣʫʯʝʥʥrʭ ʨʝʟʫʣɹʪʘʪʦʚ, ʨʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʨʝʜʣʦʞʝʥʠʡ 

ʜʣ̫ ʧʦʚr ʝhʥʠ̫ ʬʫʥʢʮʠʦʥʘʣɹʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥrʭ ʠʥʬʦʨʤʘʮʠʦʥʥrʭ 

ʨʝʩʫʨʩʦʚ.

ʈʘʟʨʘʙʦʪʢʘ ʠʥʩʪʨʫʤʝʥʪʘʣɹʥʦʛʦ ʩʨʝʜʩʪʚʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʠʢʣʘʜʥr ʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ

 

ʈʠʩ. 3. ʄʝʪʦʜʠʯʝʩʢʘʷ ʩʭʝʤʘ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʮʝʥʢʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 
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ˏ̜̜̃̏̅ ̐  ̏̄ ̌́̃̆ ρ 

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ: 

1. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝ-

ʩʫʨʩʦʤ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʢʦʪʦʨʳʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʩʤʦʪ-

ʨʝʥʥʳʝ ʘʩʧʝʢʪʳ ʧʦʤʦʛʘʶʪ ʧʦʚʳʩʠʪʴ ʙʝʟʦʧʘʩʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʠ ʧʨʝʩʝʯʴ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʧʨʠ ʵʪʦʤ ʧʦʣʠʪʠʢʘ ʧʦʣʥʦʮʝʥʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʦʣʞʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʝʜʩʢʘʟʳʚʘʪʴ ʣʁ -

ʙʝr ʚʦʟʤʦʞʥʳʝ ʜʝʡʩʪʚʠ ̫ʦʰʠʙʦʯʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʣʥʦʩʪʴʶ 

ʥʝ ʨʝʰʘʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ, ʠ, ʙʦʣʝʝ ʪʦʛʦ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʤʦʞʝʪ 

ʧʦʨʦʞʜʘʪʴ ʥʝʢʦʨʨʝʢʪʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʦʚʣʠʷʪ ɹʥʘ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʩʘʤʳʤ ʧʨʘʚʠʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʘ, ʪ.ʝ. ʦʙʭʦʜ 

ʚʩʝʛʦ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʠ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ, ʢʦʪʦ-

ʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʟʘʛʨʫʞʝʥʳ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʘ ʜʘʥʥʦʡ ʠʥ-

ʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

2. ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʦʚ ʠ ʤʝʪʦʜʠʢ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʘʭ 

ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

3. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʥʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʟ-

ʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ʥʠ ʦʜʥʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʥʝ ʤʦʞʝʪ 

ʧʨʝʜʣʦʞʠʪʴ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʥʘʙʦʨ ʤʝʪʦʜʦʚ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʚʳʷʚʣʝ-

ʥʠʷ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʥʝʢʦʨʨʝʢʪʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʤʝʪʦʜʳ ʠ ʤʝʪʦʜʠʢʠ ʷʚʣʷʶʪʩʷ ʥʝʩʦʚʝʨʰʝʥʥʳʤʠ, ʘ ʜʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʝʨʝʰʝʥʥʦʡ. ɹʦʣʝʝ ʪʦʛʦ, ʩʘʤʦ ʧʦʥʷʪʠʝ 

ʧʦʣʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʩʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʥʘʭʦʜʠʪʩʷ ʣʠʰʴ ʥʘ çʠʥʪʫʠʪʠʚʥʦʤè ʫʨʦʚʥʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʚʝʨʢʘ ʬʫʥʢ-
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ʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʠʩ-

ʭʦʜʠʪ ʠʩʭʦʜʷ ʠʟ çʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʧʨʠʥʮʠʧʘè ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʟʘʜʘʯ. 

4. ʇʨʦʚʝʜʝʥʥʳʡ ʦʙʟʦʨ ʚʝʜʫʱʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʥʘʩʪʦ-

ʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʥʠ ʦʜʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʦʙʝʩʧʝʯʠ-

ʚʘʶʱʝʛʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʧʦʠʩʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʥʝʢʦʨʨʝʢʪʥʳʭ ʢʦʥ-

ʩʪʨʫʢʮʠʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʚʝʨʥʫʶ ʦʮʝʥʢʫ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʧʨʦʚʝʩʪʠ 

ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʥʝʧʦʣʘʜʦʢ ʠ ʧʦʚʳ-

ʰʝʥʠʝ ʦʙʱʝʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʧʦʣʫ-

ʯʝʥʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʯʠʩʣʝʥʥʳʭ ʦʮʝʥʦʢ ʨʝʘʣʠʟʦ-

ʚʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʯʪʦ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʘʥʘʣʠʟʘʪʦʨ ʠʩʭʦʜʥʳʭ 

ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦ-

ʨʳʝ ʥʝ ʫʯʪʝʥʳ ʚ ʠʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʷʭ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. 

5. ʉʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 
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ː̌́̃́ ςȢ ˝́̈̑́̂̏̓̋́ ̍̆̓̏̅̉̋  ̉̏ ̗̆̎̋̉ ̋̏̑̑̆̋̓̎̏̒̓̉ ̗̠̔̎̋̉̏̎̉̑̏̃́̎̉̕ 

̗̉̎̏̑̍́̉̏̎̎̏̄̏̕ ̑ ̆̒̔̑̒ ́

 

2.1. ̨ ̐̉̒́̎̉̆ ̒̓̑̔̋̓̔̑̎̏̊ ̖̜̒̆̍ ̘̍̆̓̏̅̏̌̏̄̉̆̒̋̏̄̏ ́̐̐́̑́̓́ 

 

ʉʪʨʫʢʪʫʨʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶ-

ʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩ. 4). 

 

ʇʦʢʘʟʘʪʝʣʠ ʠ ʢʨʠʪʝʨʠʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠ̫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ

ʀʩʭʦʜʥrʡ ʢʦʜ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ

ʀʩʭʦʜʥrʡ ʢʦʜ ʩʠʩʪʝʤr  

ʫʧʨʘʚʣʝʥʠ̫ ʩʦʜʝʨʞʠʤr ʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ

ɸʥʘʣʠʟ ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ

ʀʩʧʦʣɹʟʫʝʤr ʝ ʩʧʦʩʦʙr ʦʙʝʩʧʝʯʠʚʘʁʪ 

ʥʝʦʙʭʦʜʠʤʫʁ ʬʫʥʢʮʠʦʥʘʣɹʥʫʁ ʢʦʨʨʝʢʪʥʦʩʪɹ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ

ʀʩʧʦʣɹʟʫʝʤr ʝ ʩʧʦʩʦʙr ʥʝ ʦʙʝʩʧʝʯʠʚʘʁʪ 

ʜʦʩʪʘʪʦʯʥʫʁ ʬʫʥʢʮʠʦʥʘʣɹʥʫʁ ʢʦʨʨʝʢʪʥʦʩʪɹ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ

ɺr ʙʦʨ ʮʝʣʝʩʦʦʙʨʘʟʥrʭ 

ʩʧʦʩʦʙʦʚ ʠ ʤʝʨ ʫʩʪʨʘʥʝʥʠ̫ 

ʧʦʪʝʥʮʠʘʣɹʥʦ ʥʝʢʦʨʨʝʢʪʥrʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ

ʉʦʩʪʘʚ ʧʦʪʝʥʮʠʘʣɹʥʦ 

ʥʝʢʦʨʨʝʢʪʥrʭ ʩʦʩʪʘʚʣ̫ʶɦ ʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ

ʈʘʩʯʝʪ ʧʨʠ ʧʨʠʥʷʪʳʭ ʜʦʧʫʱʝʥʠʷʭ ʠ ʦʛʨʘʥʠʯʝʥʠʷʭ 

Ὄὼ1,ȣ,ὼ5,ώ1 ., ʛʜʝ ὼ1,ȣ,ὼ5  - ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ,  ώ1  - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʴʟʦʚʘʪʝʣʷ 

 

ʆʮʝʥʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

Ὄ ᴼmin  

 

ʈʠʩ. 4. ʉʪʨʫʢʪʫʨʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 
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ɸʥʘʣʠʟ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʝʡ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ 

ʥʘ ʦʩʥʦʚʘʥʠʠ: 

 - ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ; 

 - ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ ʠ ʧʦʢʘʟʘʪʝʣʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʟʘ-

ʢʣʶʯʘʝʪʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʘʥʘʣʠʟʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷ-

ʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ: 

 - ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ; 

 - ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ çʩʪʠʣʝʚʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘʝʤʳʭè ʚʥʝʰ-

ʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ çʩʮʝʥʘʨʥʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘʝʤʳʭè 

ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ 

ʢʦʨʨʝʢʪʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʩ ʫʯʝʪʦʤ ʚʳʙʨʘʥʥʦʛʦ ʢʨʠʪʝʨʠʷ. ɺʳʷʚ-

ʣʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ ʦʰʠʙʢʠ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʥʝʢʦʨʨʝʢʪʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʫʢʘʟʘʪʴ ʥʘ 

ʢʦʥʢʨʝʪʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-ʥʝʢʦʨʨʝʢʪʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

 

2.2. ̋ ́̈̑́̂̏̓̋́ ́̌̄̏̑̉̓̍ ́́ ̎́̌̉̈́ ̖̜̖̉̒̏̅̎ ̓̆̋̒̓̏̃ ̉̎̓̆̑̎̆̓-̗̒̓̑́̎̉  

̗̉̎̏̑̍́̉̏̎̎̏̄̏̕ ̑̆̒̔̑̒́ 

 

ʀʩʭʦʜʥʳʡ ʪʝʢʩʪ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

HTML-ʜʦʢʫʤʝʥʪ ʩʦ ʚʩʪʘʚʢʘʤʠ JavaScript ʠ CSS ʢʦʜʘ. ʇʦʵʪʦʤʫ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ 

ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʩʦʩʪʦʠʪ ʚ ʧʨʦʚʝʨʢʝ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʦʚ: 
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 - ʧʨʦʚʝʨʢʘ HTML-ʢʦʥʩʪʨʫʢʮʠʡ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ: 

¶ ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʟʘʜʘʥʠʷ ʪʝʛʦʚ ʠ ʘʪʨʠʙʫʪʦʚ; 

¶ ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ ʟʘʜʘʥʠʷ ʟʥʘʯʝʥʠʡ ʘʪʨʠʙʫʪʦʚ; 

 - ʧʨʦʚʝʨʢʘ JavaScript ʚʩʪʘʚʦʢ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ: 

¶ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ çʧʦʜʢʣʶʯʘʝʤʳʭè js-ʬʘʡʣʦʚ; 

¶ ʘʥʘʣʠʟ ʚʳʟʦʚʦʚ ʠʟ JavaScript-ʚʩʪʘʚʦʢ, ʚ ʪ.ʯ. ʠ ʚ çʧʦʜʢʣʶʯʘʝʤʳʝè js-

ʬʘʡʣʳ; 

¶ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ JavaScript-ʚʩʪʘʚʦʢ ʘʪʨʠʙʫʪʦʚ; 

¶ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ JavaScript-ʚʩʪʘʚʦʢ ʚʩʝʡ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ (ʚ 

çʧʘʨʥʳʭè ʪʝʛʘʭ çscriptè); 

 - ʧʨʦʚʝʨʢʘ CSS-ʚʩʪʘʚʦʢ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ: 

¶ ʧʦʠʩʢ ʠ ʘʥʘʣʠʟ çʧʦʜʢʣʶʯʘʝʤʳʭè css-ʬʘʡʣʦʚ; 

¶ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ CSS-ʚʩʪʘʚʦʢ ʘʪʨʠʙʫʪʘ çstyleè; 

¶ ʘʥʘʣʠʟ ʢʦʥʩʪʨʫʢʮʠʡ CSS-ʚʩʪʘʚʦʢ ʧʨʠ ʦʧʠʩʘʥʠʠ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ 

(ʚ çʧʘʨʥʳʭè ʪʝʛʘʭ çstyleè); 

¶ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʦʧʠʩʘʥʥʳʭ CSS-ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʠʟ çʧʦʜʢʣʶʯʘʝʤʳʭè css-ʬʘʡʣʦʚ; 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʦʚʘʥ ʚ HTML-ʘʥʘʣʠʟʘʪʦʨʝ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥ-

ʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʦʙʱʫʶ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʩʭʝʤʫ ʨʘʙʦʪʳ, ʠʟʦʙʨʘ-

ʞʝʥʥʫʶ ʥʘ ʈʠʩ. 5. 
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ʈʠʩ. 5. ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʩʭʝʤʘ HTML-ʘʥʘʣʠʟʘʪʦʨʘ 

 

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ HTML-ʜʦʢʫʤʝʥʪʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʣʝ-

ʜʫʶʱʠʝ ʪʨʠ ʪʠʧʘ ʚʩʪʨʝʯʘʝʤʳʭ ʪʝʛʦʚ: 

 - çʦʜʠʥʦʯʥʳʡè ʪʝʛ ï ʜʘʥʥʳʡ ʪʠʧ ʪʝʛʦʚ ʥʝ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ, 

ʜʝʡʩʪʚʠʝ ʥʘ ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ, ʧʦʵʪʦʤʫ ʚʩʷ ʧʦʣʝʟʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʩʦʜʝʨʞʠʪʩʷ ʣʠʙʦ ʚ ʥʘʟʚʘʥʠʠ ʪʝʛʘ, ʣʠʙʦ ʚ ʥʘʟʚʘʥʠʠ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʨʝʜʝʣʷʶ-

ʱʠʭ ʝʛʦ ʘʪʨʠʙʫʪʘʭ; 

 - çʦʪʢʨʳʪʳʡè ʪʝʛ ï ʪʠʧ ʪʝʛʦʚ, ʷʚʣʷʶʱʠʡʩʷ çʧʘʨʥʳʤè, ʜʣʷ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦ-

ʜʠʤʦ ʠʤʝʪʴ ʟʘʢʨʳʚʘʶʱʠʡ ʪʝʛ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴ ʜʝʡʩʪʚʠʷ ʪʝʛʘ 
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ʜʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʦʜʝʨʞʠʤʦʛʦ, ʚ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʨʝʜʝʣʷʶʱʠʭ ʘʪʨʠʙʫʪʘʭ ʚʦʟ-

ʤʦʞʥʳ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʜʝʡʩʪʚʠʷ; 

 - çʟʘʢʨʳʪʳʡè ʪʝʛ ï ʪʝʛ ʟʘʚʝʨʰʝʥʠʷ ʜʝʡʩʪʚʠʡ çʦʪʢʨʳʪʦʛʦè ʪʝʛʘ, ʩʦʚʧʘʜʘʝʪ ʩ 

ʠʤʝʥʝʤ ʦʪʢʨʳʪʦʛʦ ʪʝʛʘ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʥʘʯʘʣʝ ʠʤʝʶʱʠʡ ʦʪʣʠʯʠʪʝʣʴʥʳʡ ʟʥʘʢ 

ʟʘʢʨʳʪʠʷ ç/è. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ, ʧʨʠ ʨʘʙʦʪʝ HTML-ʘʥʘʣʠʟʘʪʦʨʘ ʫʯʪʝʥʳ ʚʩʪʨʝʯʥʳʝ ʚʦʟʤʦʞ-

ʥʳʝ ʧʦʩʪʦʨʦʥʥʠʝ ʩʠʤʚʦʣʳ ʧʨʦʙʝʣʘ, ʪʘʙʫʣʷʮʠʠ (ʢʦʜ ʩʠʤʚʦʣʘ - #9) ʠ ʧʝʨʝʚʦʜʘ 

ʩʪʨʦʢʠ (ʢʦʜ ʩʠʤʚʦʣʘ - #13). 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ JavaScript ʠ CSS ʚʩʪʘʚʦʢ ʫʧʨʘʚʣʝʥʠʝ ʠʟ HTML-

ʘʥʘʣʠʟʘʪʦʨʘ ʧʝʨʝʜʘʝʪʩʷ ʚ JavaScript-ʘʥʘʣʠʟʘʪʦʨ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʧʘʨʘʛʨʘʬ 2.4) ʠʣʠ 

CSS-ʘʥʘʣʠʟʘʪʦʨ (ʧʦʜʨʦʙʥʝʝ ʩʤ. ʧʘʨʘʛʨʘʬ 2.3), ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪ ʥʘʡʜʝʥʥʳʡ 

ʢʦʜ ʩ ʫʯʝʪʦʤ ʩʧʝʮʠʬʠʢʠ ʨʘʟʤʝʱʝʥʠʷ ʢʦʜʘ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʝ ʠ ʜʦʙʘʚʣʷʝʪ 

ʥʘʡʜʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʘʥʘʣʠʟʘ ʚʦ ʚʥʫʪʨʝʥʥʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮʳ. ʇʦ ʦʢʦʥʯʘʥʠʶ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʚʠʜʘ ʘʥʘʣʠʟʘʪʦʨʦʚ ʠ ʜʣʷ ʧʨʦʜʦʣʞʝʥʠʷ 

ʨʘʙʦʪʳ HTML-ʘʥʘʣʠʟʘʪʦʨʘ, ʫʧʨʘʚʣʝʥʠʝ ʚʦʟʚʨʘʱʘʝʪʩʷ ʦʙʨʘʪʥʦ. 

ʅʘʡʜʝʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʘʥʘʣʠʟʘ HTML-ʜʦʢʫʤʝʥʪʘ ʩʩʳʣʢʠ ʥʘ çʧʦʜʢʣʶʯʘʝ-

ʤʳʝè JavaScript ʠʣʠ CSS ʬʘʡʣʳ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʫʪʝʤ ʜʦʙʘʚʣʝʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʘʥʥʦʛʦ ʬʘʡʣʘ ʚ ʪʝʢʫʱʝʝ ʚʥʫʪʨʝʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʩʩʣʝʜʫʝʤʦʡ 

ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʛʦ ʘʥʘʣʠʟʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʥʫʪʨʝʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ HTML-ʜʦʢʫʤʝʥʪʘ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʚʥʫʪʨʝʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ï HTML, JavaScript ʠ CSS. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ HTML -ʠʤʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ 

ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠ-

ʘʣʳ: 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ HTML 5 [4]; 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ HTML 4.01 [128]; 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ XHTML  1.0 [129]; 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ XHTML  1.1 [130]. 

ʌʦʨʤʠʨʫʝʪʩʷ ʪʘʙʣʠʮʘ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

 - ʥʘʟʚʘʥʠʝ ʪʝʛʘ; 
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 - ʧʘʨʘʤʝʪʨʳ ʪʝʛʦʚ: 

¶ çʧʘʨʥʦʩʪʴè ʪʝʛʘ (çʧʘʨʥʳʡè ʠʣʠ çʦʜʠʥʦʯʥʳʡè ʪʝʛ); 

¶ ʥʝʦʙʷʟʘʪʝʣʴʥʦʝ ʟʘʢʨʳʪʠʝ ʪʝʛʘ; 

¶ ʚʭʦʞʜʝʥʠʝ ʪʝʛʘ ʚ ʟʦʥʫ ʜʝʡʩʪʚʠʷ ʪʝʛʘ, ʥʝ ʪʨʝʙʫʶʱʝʛʦ ʦʙʷʟʘʪʝʣʴʥʦʛʦ 

ʟʘʢʨʳʪʠʷ; 

 - ʠʤʝʥʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʘʪʨʠʙʫʪʦʚ; 

 - ʠʤʝʥʘ ʜʦʧʫʩʪʠʤʳʭ ʘʪʨʠʙʫʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʛʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩʧʝʮʠʘʣʴ-

ʥʳʭ ʘʪʨʠʙʫʪʦʚ, ʜʦʧʫʩʪʠʤʳʭ ʜʣʷ ʜʘʥʥʦʛʦ ʪʝʛʘ); 

 - ʜʦʧʫʩʪʠʤʳʝ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ. 

ʇʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʧʨʦʠʩʭʦʜʠʪ ʩʨʘʚʥʝʥʠʝʤ ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʠʤʝʥʠ ʪʝʛʘ ʩ 

ʥʘʡʜʝʥʥʳʤ ʠʤʝʥʝʤ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ HTML-ʠʤʝʥ. ʌʠʢʩʠʨʫʝʪʩʷ ʧʦʟʠʮʠʷ ʠʟ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ HTML-ʠʤʝʥ, ʢʦʪʦʨʘʷ ʫʯʠʪʳʚʘʝʪʩʷ ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʘʥʘʣʠʟʝ ʘʪʨʠʙʫ-

ʪʦʚ. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʝ ʧʦʩʪʨʦʝʥʠʝ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ HTML 4.01 ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʪʘʢʞʝ ʚʚʝʜʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ 

HTML: 

 - Transitional (çʧʝʨʝʭʦʜʥʳʡè)
10

 ï ʜʣʷ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʩʦ ʩʪʘʨʳʤʠ ʚʝʨʩʠʷʤʠ 

HTML; 

 - Strict (çʩʪʨʦʛʠʡè)
11

 ï ʥʝ ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʦʚ, ʦʪʚʝʯʘʶʱʠʭ ʟʘ ʚʥʝʰʥʠʡ ʚʠʜ, 

ʘ ʪʘʢʞʝ çʫʩʪʘʨʝʚʰʠʭè ʠʣʠ çʥʝ ʦʜʦʙʨʷʝʤʳʭè ʵʣʝʤʝʥʪʦʚ; 

 - Frameset (çʬʨʝʡʤʦʚʳʡè)
12

 ï ʩʦʜʝʨʞʠʪ ʵʣʝʤʝʥʪʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʘʙʦʨʦʚ 

ʬʨʝʡʤʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʛʦ ʨʝʩʫʨʩʘ, ʫʯʠʪʳʚʘʷ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫ-

ʶʱʠʝ ʜʠʘʣʝʢʪʳ: 

 - HTML 4.01/XHTML  1.0 Transitional/Frameset; 

                                           
10

 HTML 4.01 Transitional DTD [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // W3C [ʆʬʠʮ. ʩʘʡʪ]. 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.w3.org/TR/html4/loose.dtd , ʩʚʦʙʦʜʥʳʡ. 
11

 HTML 4.01 Strict DTD [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // W3C [ʆʬʠʮ. ʩʘʡʪ].  

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.w3.org/TR/html4/strict.dtd, ʩʚʦʙʦʜʥʳʡ. 
12

 HTML 4.01 Frameset DTD [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] // W3C [ʆʬʠʮ. ʩʘʡʪ]. 

ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.w3.org/TR/html4/frameset.dtd, ʩʚʦʙʦʜʥʳʡ. 
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 - HTML 4.01/XHTML 1.0 Strict; 

 - HTML 5; 

 - XHTML  1.1. 

ʆʜʥʘʢʦ ʧʨʠ ʨʘʙʦʪʝ ʩ ʠʥʪʝʨʥʝʪ-ʙʨʘʫʟʝʨʘʤʠ ʩʦʩʪʘʚʣʝʥʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

HTML-ʠʤʝʥ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʥʝ ʧʦʣʥʦʩʪʴʶ [131]. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠ-

ʪʝʣʴʥʦ ʚʚʝʩʪʠ ʜʠʘʣʝʢʪʳ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʧʦʧʫʣʷʨʥʳʭ ʙʨʘʫʟʝʨʦʚ: 

 - Internet Explorer (IE); 

 - Mozilla Firefox; 

 - Opera; 

 - Google Chrome; 

 - Safari. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʬʦʨʤʠʨʦʚʘʥ ʩʧʠʩʦʢ ʜʠʘʣʝʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ HTML-ʠʤʝʥ ʩʦ ʩʪʦʨʦʥʳ ʢʣʠʝʥʪʘ ʠ ʩʦ ʩʪʦʨʦʥʳ ʩʝʨʚʝʨʘ. 

ɺ ʩʧʝʮʠʬʠʢʘʮʠʷʭ, ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ, HTML-ʜʦʢʫʤʝʥʪ ʤʦʞʝʪ ʜʦʧʫʩʢʘʪʴ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʝ çʦʧʮʠʦʥʘʣʴʥʳʝè ʢʦʥʝʯʥʳʝ ʪʝʛʠ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʦʪʢʨʳʪʦʤ 

çʧʘʨʥʦʤè ʪʝʛʝ ʥʝ ʩʪʘʚʠʪʴ ʟʘʢʨʳʚʘʶʱʠʡ çʧʘʨʥʳʡè ʪʝʛ. ʉʪʘʥʜʘʨʪ HTML 4.01 ʥʝ 

ʢʦʥʢʨʝʪʠʟʠʨʫʝʪ ʪʝʛʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʚʢʣʶʯʝʥʳ ʧʨʠ ʦʪʩʫʪʩʪʚʫʶʱʝʤ ʟʘʢʨʳ-

ʚʘʶʱʝʤ çʧʘʨʥʦʤè ʪʝʛʝ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ HTML5 ʠʤʝʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʝʢʦʤʝʥ-

ʜʘʮʠʠ [4, ʧ.ʧ. 8.1.2.4 ]. 

ʆʜʥʘʢʦ ʜʘʥʥʘʷ ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʟʙʝʞʘʪʴ ʪʘʢʠʭ 

ʦʰʠʙʦʢ, ʢʘʢ: 

 - çʧʝʨʝʢʨʝʩʪʥʦʝè ʟʘʢʨʳʚʘʥʠʝ ʪʝʛʦʚ (ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʦʯʝʨʝʜʥʦʛʦ ʦʪʢʨʳʪʦʛʦ ʠʣʠ ʦʜʠʥʦʯʥʦʛʦ ʪʝʛʘ ʚ çʪʝʣʦè ʪʝʛʘ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʝʜʳʜʫʱʠʡ ʚʢʣʶʯʝʥʥʳʡ ʪʝʛ ʙʳʣ ʦʪʢʨʳʪ); 

 - ʥʝʧʨʘʚʠʣʴʥʘʷ çʨʘʟʤʝʪʢʘè (ʜʘʥʥʘʷ ʩʠʪʫʘʮʠʷ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʚʥʫʪʨʝʥʥʝʡ ʦʙ-

ʨʘʙʦʪʢʝ ʙʨʘʫʟʝʨʘʤʠ - ʚ çʪʝʣʦè ʪʝʛʘ ʚʢʣʶʯʘʶʪʩʷ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ). 

ɸʥʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʚ ʜʚʫʭ 

ʨʝʞʠʤʘʭ: 

 - çʦʩʥʦʚʥʦʡè ʨʝʞʠʤ: 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ HTML-ʪʝʢʩʪʘ; 
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¶ ʠʩʩʣʝʜʦʚʘʥʠʝ ʪʝʢʩʪʘ HTML-ʪʝʢʩʪʘ ʩ XML-ʚʩʪʘʚʢʘʤʠ; 

 - çʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡè ʨʝʞʠʤ: 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ XML-ʪʝʢʩʪʘ; 

¶ ʠʩʩʣʝʜʦʚʘʥʠʝ XSL- ʪʝʢʩʪʘ (XSLT/XSL-FO). 

XML  ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʷʝʤʳʤ ʷʟʳʢʦʤ ʨʘʟʤʝʪʢʠ [132]. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʦʛʦ 

ʚʠʜʘ ʪʝʢʩʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ çʦʙʲʷʚʣʝʥʠʠè ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ XML -

ʪʝʭʥʦʣʦʛʠʡ ʚ ʥʘʯʘʣʝ ʠʟʫʯʘʝʤʦʛʦ ʪʝʢʩʪʘ. ɼʣʷ çʦʩʥʦʚʥʦʛʦè ʨʝʞʠʤʘ XML -ʪʝʢʩʪ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ HTML-ʢʦʜʦʤ (ʩʬʦʨʤʠʨʦʚʳʚʘʝʪʩʷ ʦʙʱʝʝ ʚʥʫʪʨʝʥʥʝʝ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʝ), ʜʣʷ çʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦè ʨʝʞʠʤʘ - ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʜʝʣʴʥʦʝ ʚʥʫʪʨʝʥʥʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

XSL ʷʚʣʷʝʪʩʷ ʷʟʳʢʦʤ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ ʚʠʨʪʫʘʣʠʟʘʮʠʠ XML -

ʜʦʢʫʤʝʥʪʦʚ [133], ʩʦʩʪʦʷʱʠʡ ʠʟ ʩʣʝʜʫʶʱʠʭ ʯʘʩʪʝʡ: 

 - XSL Transformations (XSLT) - ʷʟʳʢ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ XML -ʜʦʢʫʤʝʥʪʦʚ 

[134]; 

 - XSL Formatting Objects (XSL-FO) - ʷʟʳʢ ʜʣʷ ʨʘʟʤʝʪʢʠ ʪʠʧʦʛʨʘʬʩʢʠʭ ʤʘʢʝ-

ʪʦʚ ʠ ʠʥʳʭ ʧʨʝʜʧʝʯʘʪʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [135]; 

 - XPath - ʷʟʳʢ ʧʫʪʝʡ ʠ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʜʦʩʪʫʧʘ ʢ ʦʪʜʝʣʴʥʳʤ ʯʘʩʪʷʤ XML -

ʜʦʢʫʤʝʥʪʘ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ XSLT [136]. 

ɼʣʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʬʘʡʣʦʚ (ʩ ʨʘʩʰʠʨʝʥʠʝʤ .xsl) ʬʦʨʤʠʨʫʝʪʩʷ ʦʪʜʝʣʴʥʦʝ 

ʚʥʫʪʨʝʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ. 

ʉ ʧʦʤʦʱʴʶ XPath ʨʝʘʣʠʟʫʝʪʩʷ ʥʘʚʠʛʘʮʠʷ ʧʦ DOM ʚ XML. ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʚ 

ʦʩʥʦʚʝ XML  ʣʝʞʠʪ ʜʨʝʚʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ, ʬʘʢʪʠʯʝʩʢʠ XPath ï çʧʫʪʴè ʢ ʵʣʝʤʝʥ-

ʪʫ. ɺ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ XPath ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʷʟʳʢʘ XQuery [137], 

ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʝ XML . 

ɼʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ XPath ʚ JavaScript ʨʝʘʣʠʟʦʚʘʥʘ ʙʠʙʣʠʦʪʝʢʘ XPath [138], 

ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʩʧʝʮʠʬʠʢʘʮʠʠ DOM Level 3 XPath, ʧʦʟʚʦʣʷʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ XPath ʢʘʢ ʚ XML -ʜʦʢʫʤʝʥʪʘʭ, ʪʘʢ ʠ ʚ HTML-ʜʦʢʫʤʝʥʪʘʭ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ HTML-ʜʦʢʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʩʚʦʡʩʪʚʘʭ ʵʣʝʤʝʥʪʦʚ ʫʯʠʪʳʚʘʪʴ XPath-ʧʫʪʴ ʜʣʷ ʧʨʦʚʝʨʢʠ ʟʘʧʨʦʩʦʚ ʠʟ JavaScript. 
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2.3. ̋ ́̈̑́̂̏̓̋́ ́̌̄̏̑̉̓̍ ́́ ̎́̌̉̈́ Ⱥ̜̖̒̓̉̌̆̃Ȼ ̖̜̖̉̒̏̅̎ ̓̆̋̒̓̏̃ Ⱥ̟̘̐̏̅̋̌́Ȥ

̜̆̍Ȼ̖ ̙̖̃̎̆̎̉ ́̊̌̏̃̕ ̉ ̗̎̏̑̍́̉̏̎̎̏̄̏̕ ̑̆̒̔̑̒́ 

 

ʌʦʨʤʘʣʴʥʳʡ ʷʟʳʢ ʦʧʠʩʘʥʠʷ ʚʥʝʰʥʝʛʦ ʚʠʜʘ ʜʦʢʫʤʝʥʪʘ CSS ʥʘ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʪ.ʝ. ʚʩʪʨʦʝʥʥʦʛʦ ʚ HTML-ʜʦʢʫʤʝʥʪ, ʩʦʛʣʘʩ-

ʥʦ ɻʣʘʚʝ 1 çCSS ʠ ʜʦʢʫʤʝʥʪʳè [139], ʚʦʟʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦ-

ʙʘʤʠ: 

 - ʤʝʞʜʫ ʧʘʨʦʡ ʪʝʛʦʚ çstyleè; 

 - ʩ ʧʦʤʦʱʴʶ ʘʪʨʠʙʫʪʘ çhrefè ʪʝʛʘ çlinkè ʠʣʠ ʜʠʨʝʢʪʠʚʳ ç@importè ʪʝʛʘ 

çstyleè ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ css-ʬʘʡʣʘ; 

 - ʩ ʧʦʤʦʱʴʶ ʘʪʨʠʙʫʪʘ style ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʧʠʩʘʥʠʷ ʩʪʠʣʷ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʬʘʡʣʦʚ ʜʣʷ ʘʥʘʣʠʟʘ CSS: 

 - HTML-ʜʦʢʫʤʝʥʪ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʚʩʪʘʚʢʘʤʠ CSS-ʢʦʜʘ; 

 - çʧʦʜʢʣʶʯʘʝʤʳʡè ʚʥʝʰʥʠʡ css-ʬʘʡʣ. 

ɺ ʧʘʨʘʛʨʘʬʝ 2.2. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮ  

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘè ʦʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʝʨʚʦʛʦ 

ʪʠʧʘ ʬʘʡʣʦʚ. ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʚʪʦʨʦʛʦ ʪʠʧʘ ʬʘʡʣʦʚ ʫʯʠʪʳʚʘ-

ʝʪʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʧʝʨʚʦʛʦ ʪʠʧʘ ʬʘʡʣʦʚ ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʩʣʝ-

ʜʫʶʱʠʭ ʧʫʥʢʪʦʚ: 

 - ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ CSS-ʢʦʥʩʪʨʫʢʮʠʡ; 

 - ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ ʦʧʠʩʘʥʥʦʛʦ ʩʪʠʣʷ ʥʘ HTML-ʜʦʢʫʤʝʥʪ (ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʷʚ-

ʣʝʥʠʝ ʠʟʙʳʪʦʯʥʳʭ/ʥʝʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʦʧʠʩʘʥʠʡ). 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʝʘʣʠʟʦʚʘʥ ʚ CSS-ʘʥʘʣʠʟʘʪʦʨʝ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʩʣʝʜʫʶ-

ʱʫʶ ʦʙʱʫʶ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʩʭʝʤʫ ʨʘʙʦʪʳ, ʠʟʦʙʨʘʞʝʥʥʫʶ ʥʘ ʈʠʩ. 6. 
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ʈʠʩ. 6. ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʩʭʝʤʘ CSS-ʘʥʘʣʠʟʘʪʦʨʘ 

 

CSS-ʘʥʘʣʠʟʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʚ 

ʜʚʫʭ ʨʝʞʠʤʘʭ: 

 - ʦʙʨʘʙʦʪʢʘ ʩʪʠʣʷ, ʧʦʜʩʪʘʚʣʷʝʤʦʛʦ ʚ ʩʪʨʦʢʫ (ʜʘʥʥʳʡ ʨʝʞʠʤ ʧʨʠʤʝʥʷʝʪʩʷ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʘ çstyleè); 

 - ʦʙʨʘʙʦʪʢʘ çʦʧʠʩʘʪʝʣʴʥʦʛʦè ʩʪʠʣʷ (ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʣʫʯʘʠ). 

ʇʨʠ ʨʘʙʦʪʝ CSS-ʘʥʘʣʠʟʘʪʦʨʘ ʫʯʪʝʥʳ ʚʩʪʨʝʯʥʳʝ ʚʦʟʤʦʞʥʳʝ ʧʦʩʪʦʨʦʥʥʠʝ 

ʩʠʤʚʦʣʳ ʧʨʦʙʝʣʘ, ʪʘʙʫʣʷʮʠʠ (ʢʦʜ ʩʠʤʚʦʣʘ - #9) ʠ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ (ʢʦʜ ʩʠʤʚʦʣʘ - 

#13). 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ CSS-ʠʤʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ 

CSS-ʚʩʪʘʚʦʢ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ çʧʦʜʢʣʶʯʘʝʤʳʭè 

ʚʥʝʰʥʠʭ css-ʬʘʡʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ CSS 2.1 [52]; 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ CSS3 [140]; 

 - ʧʨʦʩʪʨʘʥʩʪʚʦ HTML-ʠʤʝʥ. 
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ʀʟʫʯʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ: 

 - ʥʘʟʚʘʥʠʝ ʬʘʡʣʘ, ʛʜʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʦʧʠʩʘʥʠʝ ʩʪʠʣʷ; 

 - ʥʘʟʚʘʥʠʝ ʩʚʦʡʩʪʚʘ; 

 - ʥʘʟʚʘʥʠʝ ʩʝʣʝʢʪʦʨʦʚ (ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʝʣʝʢʪʦʨʦʚ ʥʘʟʚʘʥʠʝ ʟʘʠʤʩʪʚʫʝʪʩʷ 

ʠʣʠ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʘ HTML-ʠʤʝʥ): 

¶ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʩʝʣʝʢʪʦʨ; 

¶ ʩʝʣʝʢʪʦʨ ʪʠʧʘ; 

¶ ʩʝʣʝʢʪʦʨ ʧʦʪʦʤʢʦʚ; 

¶ ʩʝʣʝʢʪʦʨ ʜʦʯʝʨʥʠʭ ʵʣʝʤʝʥʪʦʚ; 

¶ ʩʝʣʝʢʪʦʨ ʩʝʩʪʨʠʥʩʢʠʭ ʵʣʝʤʝʥʪʦʚ; 

¶ ʩʝʣʝʢʪʦʨ ʢʣʘʩʩʦʚ; 

¶ ʩʝʣʝʢʪʦʨ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ; 

¶ ʧʨʦʩʪʦʡ ʩʝʣʝʢʪʦʨ ʘʪʨʠʙʫʪʦʚ; 

¶ ʩʝʣʝʢʪʦʨ ʘʪʨʠʙʫʪʦʚ ʩ ʢʦʥʢʨʝʪʥʳʤ ʟʥʘʯʝʥʠʝʤ; 

¶ ʩʝʣʝʢʪʦʨ ʯʘʩʪʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ ʘʪʨʠʙʫʪʦʚ; 

¶ ʩʝʣʝʢʪʦʨ ʥʘʯʘʣʴʥʦʡ/ ʢʦʥʝʯʥʦʡ/ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʜʩʪʨʦʢʠ ʟʥʘʯʝʥʠʷ 

ʘʪʨʠʙʫʪʘ; 

¶ ʩʝʣʝʢʪʦʨ ʷʟʳʢʦʚʳʭ ʘʪʨʠʙʫʪʦʚ; 

 - ʧʩʝʚʜʦʢʣʘʩʩʳ ʠ ʧʩʝʚʜʦʵʣʝʤʝʥʪʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ ʩʨʘʚʥʝʥʠʷ ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʠʤʝʥʠ ʩʝʣʝʢʪʦʨʘ 

ʩ ʥʘʡʜʝʥʥʳʤ ʠʤʝʥʝʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ CSS-ʠʤʝʥ (ʵʪʦ ʠʤʷ ʤʦʞʝʪ 

ʙʳʪʴ ʩʦʩʪʘʚʥʳʤ, ʧʦʵʪʦʤʫ ʠʟʫʯʘʝʤʳʡ ʩʝʣʝʢʪʦʨ ʫʯʠʪʳʚʘʝʪʩʷ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ). ɼʘʣʝʝ ʜʣʷ ʜʘʥʥʦʛʦ ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʩʝʣʝʢʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ 

ʩʚʦʡʩʪʚ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʪʘʢʞʝ ʘʩʩʦʮʠʠʨʫʶʪʩʷ ʩ ʧʨʦʩʪʨʘʥʩʪʚʦʤ CSS-ʠʤʝʥ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ ʧʨʦʚʝʨʷʝʪʩʷ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ. 
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2.4. ̋ ́̈̑́̂̏̓̋́ ́̌̄̏̑̉̓̍ ́́ ̎́̌̉̈́ Ⱥ̗̜̖̒̆̎́̑̎Ȼ ̖̜̖̉̒̏̅̎ ̓̆̋̒̓̏̃ Ⱥ̟̐̏̅̋̌Ȥ

̘̜̖́̆̍Ȼ ̙̖̃̎̆̎̉ ́̊̌̏̃̕ ̗̉̎̏̑̍́̉̏̎̎̏̄̏̕ ̑̆̒̔̑̒́ 

 

ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚ ɻʣʘʚʝ 12 çJavaScript ʚ ʚʝʙ-ʙʨʘʫʟʝʨʘʭè [141], ʧʨʦʪʦʪʠʧʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩʮʝʥʘʨʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript ʥʘ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮʘʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʪ.ʝ. ʚʩʪʨʦʝʥʥʦʛʦ ʚ HTML-ʜʦʢʫʤʝʥʪ, ʚʦʟ-

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʠʤʠ ʩʧʦʩʦʙʘʤʠ: 

 - ʤʝʞʜʫ ʧʘʨʦʡ ʪʝʛʦʚ çscriptè; 

 - ʩ ʧʦʤʦʱʴʶ ʘʪʨʠʙʫʪʘ çsrcè ʪʝʛʘ çscriptè ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰʥʝʛʦ js-

ʬʘʡʣʘ; 

 - ʩ ʧʦʤʦʱʴʶ ʘʪʨʠʙʫʪʘ-ʦʙʨʘʙʦʪʯʠʢʘ ʩʦʙʳʪʠʡ çonclickè ʠʣʠ çonmouseoverè 

ʢʘʢ ʟʥʘʯʝʥʠʷ HTML-ʘʪʨʠʙʫʪʘ; 

 - ʢʘʢ URL c ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʪʦʢʦʣʘ çjavascriptè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʬʘʡʣʦʚ ʜʣʷ ʘʥʘʣʠʟʘ Ja-

vaScript: 

 - HTML-ʜʦʢʫʤʝʥʪ ʩʦ ʚʩʪʨʦʝʥʥʳʤʠ ʚʩʪʘʚʢʘʤʠ JavaScript-ʢʦʜʘ; 

 - çʧʦʜʢʣʶʯʘʝʤʳʡè ʚʥʝʰʥʠʡ js-ʬʘʡʣ. 

ɹʘʟʦʚʳʝ ʧʨʠʥʮʠʧʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʝʨʚʦʛʦ ʪʠʧʘ ʬʘʡʣʦʚ ʦʧʠʩʘʥʳ ʚ ʧʘʨʘʛʨʘʬʝ 

2.2. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʧʝʨʚʦʛʦ ʪʠʧʘ ʬʘʡʣʦʚ ʫʯʠʪʳʚʘʝʪʩʷ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ 

ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʚʪʦʨʦʛʦ ʪʠʧʘ ʬʘʡʣʦʚ. ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʚʪʦ-

ʨʦʛʦ ʪʠʧʘ ʬʘʡʣʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʨʢʝ ʩʣʝʜʫʶʱʠʭ ʧʫʥʢʪʦʚ: 

 - ʧʨʦʚʝʨʢʘ ʢʦʨʨʝʢʪʥʦʩʪʠ JavaScript-ʢʦʥʩʪʨʫʢʮʠʡ; 

 - ʘʥʘʣʠʟ ʜʦʧʦʣʥʝʥʥʳʭ ʟʘʜʘʥʥʳʭ JavaScript-ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʳʤʠ ʤʝʪʦʜʘʤʠ 

ʠ ʩʚʦʡʩʪʚʘʤʠ; 

 - ʚʳʷʚʣʝʥʠʝ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʟʘʜʘʥʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʚʥʫʪʨʠ ʣʦʢʘʣʴʥʦʡ ʦʙ-

ʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚʳʷʚʣʝʥʠʝ ʥʝʷʚʥʦʡ ʜʝʢʣʘʨʘʮʠʠ ʧʝʨʝʤʝʥʥʳʭ; 

 - ʘʥʘʣʠʟ ʜʝʡʩʪʚʠʡ ʚ ʛʣʦʙʘʣʴʥʦʡ ʦʙʣʘʩʪʠ ʠ ʚ ʦʧʠʩʘʥʥʳʭ ʬʫʥʢʮʠʷʭ; 

 - ʘʥʘʣʠʟ ʚʣʠʷʥʠʷ çʧʨʠʢʨʝʧʣʝʥʥʳʭè ʚʥʝʰʥʠʭ js-ʬʘʡʣʦʚ ʥʘ HTML-ʜʦʢʫʤʝʥʪ. 

ɼʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʦʪʤʝʯʝʥʥʳʭ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʬʘʡʣʦʚ ʨʝʘʣʠʟʦʚʘʥ 

ʚ JavaScript-ʘʥʘʣʠʟʘʪʦʨʝ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘ-
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ʥʠʠ ʦʪʜʝʣʴʥʳʭ js-ʬʘʡʣʦʚ ʙʝʟ ʢʦʥʢʨʝʪʥʦʡ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ, ʜʘʥʥʳʡ ʘʥʘʣʠʟ ʙʫ-

ʜʝʪ ʠʤʝʪʴ ʦʙʱʠʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʳʭ çʚʣʠʷʥʠʡè ʥʘ HTML-ʜʦʢʫʤʝʥʪ. 

ɼʣʷ ʦʧʠʩʘʥʠʷ ʚʩʝʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʦʪʦʪʠʧʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʮʝʥʘʨʥʦʛʦ 

ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript ʩʦʛʣʘʩʥʦ ʇʨʠʣʦʞʝʥʠʶ ɻ. çʉʠʥʪʘʢʩʠʯʝʩʢʠʝ 

ʜʠʘʛʨʘʤʤʳè [142] ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 43 ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʩʭʝʤʳ. ʇʦʩʪʨʦʠʤ 

ʛʨʘʬ, ʚʟʷʚ ʟʘ ʚʝʨʰʠʥʫ ï ʠʤʷ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʘ ʨʝʙʨʦ ï ʠʩʧʦʣʴʟʫʝʤʳʝ ʠʤʝ-

ʥʘ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʩʭʝʤ ʜʣʷ çʦʙʨʘʙʦʪʢʠè ʜʘʥʥʦʡ ʩʠʥʪʘʢʩʠʯʝʩʢʦʡ ʩʭʝʤʳ (ʈʠʩ. 7). 
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ʈʠʩ. 7. ʉʠʩʪʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʩʭʝʤ JavaScript 

 

ʊʘʢʠʝ ʞʝ ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʩʧʝʮʠʬʠʢʘʮʠʠ ECMA-262 

[53]. ɼʘʥʥʘʷ ʩʭʝʤʘ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʦʙʰʠʨʥʦʡ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʧʠʩʳʚʘʝʪ ʧʦʣʥʦ-

ʩʪʴʶ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʷʟʳʢʘ ECMAScript, ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʢʣʠ-

ʝʥʪʩʢʠʡ JavaScript (ʈʠʩ. 8). 
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ʈʠʩ. 8. ʉʠʩʪʝʤʘ ʩʠʥʪʘʢʩʠʯʝʩʢʠʭ ʩʭʝʤ ECMA 262 
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ʆʜʥʘʢʦ ʚ ʠʩʪʦʯʥʠʢʝ [142] ʥʝ ʫʢʘʟʘʥʘ ʦʙʱʘʷ ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʩʭʝʤʘ, ʩʧʨʘʚʝʜ-

ʣʠʚʘʷ ʜʣʷ ʦʧʠʩʘʥʠʷ JavaScript-ʢʦʥʩʪʨʫʢʮʠʡ ʣʶʙʦʡ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠʣʠ çʧʦʜ-

ʢʣʶʯʘʝʤʦʛʦè ʚʥʝʰʥʝʛʦ çʩʮʝʥʘʨʥʦʛʦè ʬʘʡʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʇʦʵʪʦʤʫ 

ʩʦʛʣʘʩʥʦ ɻʣʘʚʝ 12 çJavaScript ʚ ʚʝʙ-ʙʨʘʫʟʝʨʘʭè [141] ʦʩʥʦʚʥʳʤʠ (ʙʘʟʦʚʳʤʠ) ʵʣʝ-

ʤʝʥʪʘʤʠ ʷʟʳʢʘ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ 4 ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʩʭʝʤʳ: ʙʣʦʢ çʇʨʦʙʝʣè, ʙʣʦʢ 

çʆʧʝʨʘʪʦʨʳè, ʙʣʦʢ çʃʠʪʝʨʘʣ ʬʫʥʢʮʠʠè ʠ ʙʣʦʢ çʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭè. 

ʆʩʪʘʣʴʥʳʝ ʩʠʥʪʘʢʩʠʯʝʩʢʠʝ ʩʭʝʤʳ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʷʶʱʠʤʠ ʠʣʠ ʨʘʩʢʨʳʚʘʶʱʠʤʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʛʨʘʬ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ 3 ʨʘʟʣʠʯʥʳʝ ʦʙʣʘ-

ʩʪʠ ʜʝʡʩʪʚʠʷ ʢʘʞʜʦʡ ʢʦʥʩʪʨʫʢʮʠʠ (ʈʠʩ. 9). 
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ʈʠʩ. 9. ʆʙʣʘʩʪʠ çʜʝʡʩʪʚʠʷè ʦʩʥʦʚʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ JavaScript 
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ɺ ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʦʙʣʘʩʪʷʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʮʝʧʦʯʢʫ ʚʢʣʶʯʝʥʠʡ: ʙʣʦʢ 

çʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭè ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʣʦʢʝ çʆʧʝʨʘʪʦʨʳè, ʙʣʦʢ çʆʧʝʨʘʪʦʨʳè 

ʩʦʜʝʨʞʠʪʩʷ ʚ ʙʣʦʢʝ çʃʠʪʝʨʘʣ ʬʫʥʢʮʠʠè. ɺʘʞʥʦ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʪʨʦʝʥʥʳʡ 

ʛʨʘʬ ʥʝ ʩʦʜʝʨʞʠʪ ʩʠʥʪʘʢʩʠʯʝʩʢʫʶ ʩʭʝʤʫ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʦʤʤʝʥʪʘʨʠʝʚ, ʪ.ʝ. ʥʝ ʩʦ-

ʜʝʨʞʠʪ ʙʣʦʢ çʇʨʦʙʝʣè, ʧʦʪʦʤʫ ʢʘʢ ʜʘʥʥʳʡ ʙʣʦʢ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʥʘʯʠ-

ʤʳʤ ʚ ʢʘʞʜʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʠʥʪʘʢʩʠʯʝʩʢʘʷ ʩʭʝʤʘ JavaScript-ʘʥʘʣʠʟʘʪʦʨʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʩʧʦʩʦʙʦʤ, ʠʟʦʙʨʘʞʝʥʥʳʤ ʥʘ ʈʠʩ. 10. 

ʆʙ̡ ʚ̫ʣʝʥʠʝ ʧʝʨʝʤʝʥʥrʭ

ʃʠʪʝʨʘʣ ʬʫʥʢʮʠʠ

ʅʘʯʘʣʦ ʂʦʥʝʮ

ʆʧʝʨʘʪʦʨr

ʇʨʦʙʝʣ

 

ʈʠʩ. 10. ʉʠʥʪʘʢʩʠʯʝʩʢʘʷ ʩʭʝʤʘ JavaScript-ʘʥʘʣʠʟʘʪʦʨʘ 

 

ɹʣʦʢ çʇʨʦʙʝʣè (ʚ ʦʨʠʛʠʥʘʣʴʥʦʤ ʚʘʨʠʘʥʪʝ ʢʥʠʛʠ [142] - çWhitespaceè) ʩʦ-

ʜʝʨʞʠʪ ʧʨʦʚʝʨʢʫ ʪʘʢʠʭ ʩʠʤʚʦʣʦʚ ʢʘʢ ʩʠʤʚʦʣʳ ʧʨʦʙʝʣʘ, ʪʘʙʫʣʷʮʠʠ (ʢʦʜ ʩʠʤʚʦʣʘ - 

#9) ʠ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ (ʢʦʜ ʩʠʤʚʦʣʘ - #13), ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʫ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʤʝʥ-

ʪʘʨʠʝʚ. 

ɹʣʦʢ çʆʧʝʨʘʪʦʨʳè (ʘʥʛʣ. ʚʘʨʠʘʥʪ - çStatementsè) ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ 9 ʦʩʥʦʚ-

ʥʳʭ ʷʟʳʢʦʚʳʭ ʪʠʧʦʚ ʦʧʝʨʘʪʦʨʦʚ (do, for, while, switch, if , try, break, return ʠ throw), 

ʘ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʠʧ ʦʧʝʨʘʪʦʨʘ ï çʆʧʝʨʘʪʦʨ ʚʳʨʘʞʝʥʠʷè, ʢʦʪʦʨʳʡ ʧʦʟʚʦ-

ʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʚʳʨʘʞʝʥʠʷ. ʊʘʢʞʝ ʧʝʨʝʜ ʥʝʢʦʪʦʨʳʤʠ ʪʠʧʘʤʠ ʦʧʝʨʘʪʦʨʦʚ 

(switch, while, for ʠ do) ʚʦʟʤʦʞʥʦ ʟʘʜʘʥʠʝ çʥʘʟʚʘʥʠʷ ʤʝʪʢʠè. 
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ɹʣʦʢ çʃʠʪʝʨʘʣ ʬʫʥʢʮʠʠè (ʘʥʛʣ. ʚʘʨʠʘʥʪ - çFunction literalè)  ʩʦʜʝʨʞʠʪ ʦʧʠ-

ʩʘʥʠʝ ʬʫʥʢʮʠʠ: ʢʣʶʯʝʚʦʝ ʩʣʦʚʦ çfunctionè, ʥʘʟʚʘʥʠʝ ʬʫʥʢʮʠʠ, ʟʘʜʘʥʥʳʝ ʧʘʨʘʤʝʪ-

ʨʳ ʜʣʷ ʚʳʟʦʚʘ ʠ ʪʝʣʦ ʬʫʥʢʮʠʠ. 

ɹʣʦʢ çʆʙʲʷʚʣʝʥʠʝ ʧʝʨʝʤʝʥʥʳʭè (ʘʥʛʣ. ʚʘʨʠʘʥʪ - çVar Statementsè) ʩʦʜʝʨʞʠʪ 

ʠʤʝʥʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʝʨʝʤʝʥʥʳʭ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʝ ʠʣʠ ʚ çʧʨʠʢʨʝʧʣʷʝʤʦʤè 

ʚʥʝʰʥʝʤ js-ʬʘʡʣʝ ʠ ʠʭ ʟʘʜʘʥʥʳʝ ʥʘʯʘʣʴʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, JavaScript ʘʥʘʣʠʟʘʪʦʨ, ʨʘʙʦʪʘʶʱʠʡ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʠʥ-

ʪʘʢʩʠʯʝʩʢʦʡ ʩʭʝʤʝ, ʩʧʦʩʦʙʝʥ ʠʩʩʣʝʜʦʚʘʪʴ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʪʦʪʠʧʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʩʮʝʥʘʨʥʦʛʦ ʷʟʳʢʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript. 

ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ JavaScript-ʠʤʝʥ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʩʭʦʜ-

ʥʦʛʦ ʪʝʢʩʪʘ JavaScript-ʚʩʪʘʚʦʢ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ 

çʧʦʜʢʣʶʯʘʝʤʳʭè ʚʥʝʰʥʠʭ js-ʬʘʡʣʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ JavaScript ʦʪ MDN [143]; 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ ECMA-262 [53]; 

 - ʩʧʝʮʠʬʠʢʘʮʠʷ Microsoft JScript [144]. 

ʂʘʞʜʘʷ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʧʝʮʠʬʠʢʘʮʠʡ ʦʧʨʝʜʝʣʷʝʪ ʩʚʦʡ ʧʨʦʪʦʪʠʧʥʦ-

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʩʮʝʥʘʨʥʳʡ ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ JavaScript, ʦʜʥʘʢʦ ʩ ʚʳʭʦ-

ʜʦʤ ʦʯʝʨʝʜʥʳʭ ʚʝʨʩʠʡ ʣʶʙʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʣʠʙʦ ʩʦʚʧʘʜʘʶʪ, ʣʠʙʦ 

ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ, ʥʦ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʢʘʞʜʘʷ ʠʟ ʩʧʝʮʠʬʠʢʘʮʠʡ ʩʧʦʩʦʙʥʘ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ JavaScript. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʧʦʜ ʥʘʟʚʘʥʠʝʤ çJavaScriptè ʤʦʞʥʦ ʧʦʥʠʤʘʪʴ ʣʶʙʫʶ ʠʟ ʩʧʝʮʠʬʠʢʘʮʠʡ (ʧʦʜʨʦʙʥʝʝ 

ɻʣʘʚʘ 1 çɺʚʝʜʝʥʠʝ ʚ JavaScriptè ʧ.ʧ. 1.2 çɺʝʨʩʠʠ JavaScriptè [141]). 

ʆʩʥʦʚʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʷʟʳʢʘ JavaScript ʷʚʣʷʶʪʩʷ (ɻʣʘʚʘ 1 çɺʚʝʜʝʥʠʝ ʚ 

JavaScriptè ʧ.ʧ. 1.3 çʂʣʠʝʥʪʩʢʠʡ JavaScriptè [141]): 

 - çʢʣʠʝʥʪʩʢʠʡè JavaScript (ʠʥʪʝʨʧʨʝʪʘʪʦʨ JavaScript, ʚʩʪʨʘʠʚʘʝʤʳʡ ʚ ʚʝʙ-

ʙʨʘʫʟʝʨ); 

 - çʙʘʟʦʚʳʡè JavaScript (ʷʟʳʢ JavaScript, ʦʧʨʝʜʝʣʷʝʤʳʡ ʦʪʤʝʯʝʥʥʳʤʠ ʚʳʰʝ 

ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ); 

 - DOM (ʧʦʜʜʝʨʞʢʘ ʦʪʤʝʯʝʥʥʳʤʠ ʚʳʰʝ ʩʧʝʮʠʬʠʢʘʮʠʷʤʠ ʨʝʢʦʤʝʥʜʘʮʠʠ 

W3C DOM). 
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ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, çʢʣʠʝʥʪʩʢʠʡè JavaScript ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ çʙʘʟʦʚʦ-

ʛʦè JavaScript, ʪ.ʢ. ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʧʝʮʠʬʠʢʘʮʠʷʭ JavaScript ʠ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘ-

ʪʦʤ ʨʘʙʦʪʳ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ JavaScript, ʚʩʪʨʘʠʚʘʝʤʦʛʦ ʚ ʚʝʙ-ʙʨʘʫʟʝʨ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʩʧʝʮʠʬʠʢʘʮʠʷ (ʠʣʠ ʨʝʢʦʤʝʥʜʘʮʠʷ) W3C DOM ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ ʨʘʙʦ-

ʪʳ ʩ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʴʶ ʜʦʢʫʤʝʥʪʘ ʠ ʷʚʣʷʝʪʩʷ ʨʘʩʰʠʨʝʥʠʝʤ çʙʘʟʦʚʦʛʦè 

JavaScript. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ JavaScript ʤʦʞʥʦ ʧʨʝʜʩʪʘ-

ʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (ʈʠʩ. 11). 

 

ɹʘʟʦʚrʡ

JavaScript

ʂʣʠʝʥʪʩʢʠʡ

JavaScript

DOM

 

ʈʠʩ. 11. ʉʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ JavaScript 

 

ʆʜʥʘʢʦ çʢʣʠʝʥʪʩʢʠʡè JavaScript ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʜʦʣʞʝʥ ʦʙʲʝʜʠ-

ʥʷʪʴ ʚ ʩʝʙʝ ʜʚʝ ʪʝʭʥʦʣʦʛʠʠ - ʨʘʩʰʠʨʷʪʴ ʚʦʟʤʦʞʥʦʩʪʠ (ʠʣʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʚʦʟʤʦʞ-

ʥʦʩʪʠ) ʢʘʢ çʙʘʟʦʚʦʛʦè JavaScript, ʪʘʢ ʠ ʫʤʝʪʴ ʨʘʙʦʪʘʪʴ ʩ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʴʶ ʜʦ-

ʢʫʤʝʥʪʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ - ʵʪʦ HTML-ʜʦʢʫʤʝʥʪʘ ʠ XML -ʜʦʢʫʤʝʥʪʘ). ʊʘʢʠʤ ʦʙʨʘ-

ʟʦʤ, çʢʣʠʝʥʪʩʢʠʡè JavaScript ʜʦʣʞʝʥ ʩʦʯʝʪʘʪʴ ʚʳʰʝʦʧʠʩʘʥʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʩʧʝʮʠʬʠʢʘʮʠʶ W3C DOM. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ Ja-

vaScript ʜʣʷ ʧʦʣʥʦʮʝʥʥʦʡ ʨʘʙʦʪʳ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ (ʈʠʩ. 12). 
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ʈʠʩ. 12. ʉʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript 

 

ʇʦʵʪʦʤʫ, ʫʧʦʤʠʥʘʷ ʧʨʦ JavaScript, ʙʦʣʴʰʠʥʩʪʚʦ ʣʶʜʝʡ ʧʦʜʨʘʟʫʤʝʚʘʶʪ 

ʠʤʝʥʥʦ çʢʣʠʝʥʪʩʢʠʡè JavaScript. 

ʉʧʝʮʠʬʠʢʘʮʠʠ, ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ, ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʟʘʨʝʟʝʨ-

ʚʠʨʦʚʘʥʥʳʭ ʩʣʦʚ (ɻʣʘʚʘ 2 çʃʝʢʩʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘè ʧ.ʧ. 2.8 çɿʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ 

ʩʣʦʚʘè [141]): 

 - ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʢʣʶʯʝʚʳʝ ʩʣʦʚʘ JavaScript (ʠʤʝʶʪ ʩʧʝʮʠʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ JavaScript, ʪ.ʢ. ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʩʠʥʪʘʢʩʠʩʘ ʷʟʳʢʘ); 

 - ʩʣʦʚʘ, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʜʣʷ ʨʘʩʰʠʨʝʥʠʡ ECMA (ʦʧʨʝʜʝʣʝʥʳ ʩʧʝʮʠʬʠ-

ʢʘʮʠʝʡ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ ʷʟʳʢʘ); 

 - ʠʜʝʥʪʠʬʠʢʘʪʦʨʳ, ʢʦʪʦʨʳʭ ʩʪʦʠʪ ʠʟʙʝʛʘʪʴ (ʛʣʦʙʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ, ʧʝʨʝʤʝʥ-

ʥʳʝ ʠ ʬʫʥʢʮʠʠ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʩʧʝʮʠʬʠʢʘʮʠʝʡ); 

ʂʨʦʤʝ ʪʦʛʦ, ʩʨʝʜʘ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript ʜʦʣʞʥʘ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʳ (ɻʣʘʚʘ 12 çJavaScript ʚ ʚʝʙ-ʙʨʘʫʟʝʨʘʭè 

[141]): 

 - ʦʙʲʝʢʪ Window (ʛʣʦʙʘʣʴʥʳʡ ʦʙʲʝʢʪ ʠ ʛʣʦʙʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ ʠʩʧʦʣʥʝʥʠʷ 

ʜʣʷ ʢʦʜʘ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript); 

 - ʦʙʲʝʢʪʳ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript ʠ ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʦʢʫʤʝʥʪʘ (DOM); 

 - ʫʧʨʘʚʣʷʝʤʘʷ ʩʦʙʳʪʠʷʤʠ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (ʥʝʟʘʚʠʩʠʤʳʝ, ʥʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʤʝʞʜʫ ʩʦʙʦʡ ʦʙʨʘʙʦʪʯʠʢʠ ʩʦʙʳʪʠʡ, ʚʩʪʨʦʝʥʥʳʝ ʚ HTML-ʬʘʡʣ). 
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ʈʠʩ. 13 ʦʪʦʙʨʘʞʘʝʪ ʠʝʨʘʨʭʠ ʁʦʙʲʝʢʪʦʚ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript, ʢʦʪʦʨʘʷ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʦʙʲʝʢʪʳ ʜʦʢʫʤʝʥʪʘ, ʩʪʘʚʰʠʝ ʩʪʘʥʜʘʨʪʦʤ, ʝʜʠʥʦʦʙʨʘʟʥʦ ʨʝʘʣʠʟʦ-

ʚʘʥʥʳʤ ʚʩʝʤʠ ʦʩʥʦʚʥʳʤʠ ʚʝʙ-ʙʨʘʫʟʝʨʘʤʠ. 

 

ʊʝʢʫɦ ʝʝ ʦʢʥʦ,

ʦʙ̡ʝʢʪ Window 

ʆʙ̡ʝʢʪ Navigator

ʆʙ̡ʝʢʪ Location

ʆʙ̡ʝʢʪ History 

ʆʙ̡ʝʢʪ Document

ʆʙ̡ʝʢʪ Screen

DOM Level 0ʆʙ̡ʝʢʪr

çʢʣʠʝʥʪʩʢʦʛʦè JavaScript

self

window

parent

top

document

navigator

location

history

screen

frames[]

forms[]

anchors[]

links[]

images[]

applets[]

embeds[]

elements[]

 

ʈʠʩ. 13. ʀʝʨʘʨʭʠʷ ʦʙʲʝʢʪʦʚ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript ʠ DOM Level 0 

 

ʆʙʲʝʢʪ Window ï ʢʣʶʯʝʚʦʡ ʦʙʲʝʢʪ ʚ çʢʣʠʝʥʪʩʢʦʤè JavaScript, ʧʦʵʪʦʤʫ 

ʥʘʭʦʜʠʪʩ ̫ʚ ʢʦʨʥʝ ʠʝʨʘʨʭʠʠ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʩʦʝʜʠʥʝʥʳ ʢ ʥʝʤʫ ʠ ʜʦ-

ʩʪʫʧʥʳ ʢʘʢ ʩʚʦʡʩʪʚʘ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ. ʇʦʜʜʝʨʝʚʦ ʦʙʲʝʢʪʘ Document ʠʟʚʝʩʪʥʦ ʢʘʢ 

ʦʙʲʝʢʪʥʘʷ ʤʦʜʝʣʴ ʜʦʢʫʤʝʥʪʘ (DOM) ʠ ʦʙʨʘʟʫʝʪ ʙʘʟʦʚʳʡ ʫʨʦʚʝʥʴ ʬʫʥʢʮʠʦʥʘʣʴʥʦ-

ʩʪʠ ʜʦʢʫʤʝʥʪʘ, ʪ.ʝ. DOM Level 0. 

DOM Level 0 ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʢʦʤʫ-ʣʠʙʦ ʬʦʨʤʘʣʴʥʦʤʫ ʩʪʘʥʜʘʨʪʫ, ʘ ʩʣʫʞʠʪ 

ʜʣʷ ʥʝʬʦʨʤʘʣʴʥʦʡ ʩʩʳʣʢʠ ʥʘ ʦʙʱʠʝ ʩʨʝʜʩʪʚʘ ʤʦʜʝʣʝʡ ʜʦʢʫʤʝʥʪʘ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʦʩʥʦʚʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ ʜʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʢʦʥʩʦʨʮʠʫʦʤʦʤ ʚʩʝʤʠʨʥʦʡ ʧʘʫʪʠʥʳ 

W3C. ʇʦʤʠʤʦ DOM Level 0 ʠʤʝʶʪʩʷ 3 çʫʨʦʚʥʷè ʩʪʘʥʜʘʨʪʘ DOM. DOM Level 1 

ʦʧʨʝʜʝʣʷʝʪ ʙʘʟʦʚʳʝ ʠʥʪʝʨʬʝʡʩʳ DOM ʚ HTML- ʠ XML -ʜʦʢʫʤʝʥʪʘʭ, ʪʘʢʠʝ ʢʘʢ 

Node, Element, Attr ʠ Document. DOM Level 2 ʨʘʩʰʠʨʝʥ ʟʘ ʩʯʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʙʦ-

ʪʳ ʩ ʩʦʙʳʪʠʷʤʠ ʜʦʢʫʤʝʥʪʘ ʠ ʢʘʩʢʘʜʥʳʤʠ ʪʘʙʣʠʮʘʤʠ ʩʪʠʣʝʡ (CSS). DOM Level 3 

ʩʦʩʪʦʠʪ ʠʟ 6 ʩʧʝʮʠʬʠʢʘʮʠʡ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʨʘʩʰʠʨʝʥʠʷʤʠ 

DOM. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ, ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ ʩʧʝʮʠʬʠʢʘʮʠʡ DOM ʷʚʣʷʝʪʩʷ DOM Level 2, 

ʦʜʥʘʢʦ ʥʝʢʦʪʦʨʳʝ ʯʘʩʪʠ ʩʧʝʮʠʬʠʢʘʮʠʡ DOM Level 3 ʷʚʣʷʶʪʩʷ ʨʝʢʦʤʝʥʜʫʝʤʳʤʠ 

W3C. ʋʯʠʪʳʚʘʷ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ, ʜʘʞʝ ʥʘ ʤʦʤʝʥʪ ʥʘʧʠʩʘʥʠʷ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʥʝ 

ʩʫʱʝʩʪʚʦʚʘʣʦ ʚʝʙ-ʙʨʘʫʟʝʨʘ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʩʪʘʥʜʘʨʪʫ DOM. ʆʜ-

ʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʤʝʥʝʥʠʷ ʚ ʩʬʝʨʝ ʧʦʜʜʝʨʞʢʠ ʚʝʙ-ʙʨʘʫʟʝʨʘʤʠ ʩʪʘʥʜʘʨʪʦʚ 

ʧʨʦʠʩʭʦʜʷʪ ʩʣʠʰʢʦʤ ʙʳʩʪʨʦ, ʯʪʦʙʳ ʧʳʪʘʪʴʩʷ ʚʳʷʚʠʪʴ ʢʦʥʢʨʝʪʥʳʡ ʚʝʙ-ʙʨʘʫʟʝʨ ʩ 

ʙʦʣʝʝ ʧʦʣʥʦʡ ʧʦʜʜʝʨʞʢʦʡ DOM, ʧʦʵʪʦʤʫ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ DOM ʦʨ-

ʛʘʥʠʟʘʮʠʷ W3C ʩʜʝʣʘʣʘ ʩʨʝʜʩʪʚʦ ʜʣʷ ʝʛʦ ʧʨʦʚʝʨʢʠ [145]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʠʩ-

ʩʣʝʜʦʚʘʥʠʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʯʠʪʳ-

ʚʘʪʴ ʧʦʜʜʝʨʞʢʫ DOM ʚʝʙ-ʙʨʘʫʟʝʨʦʤ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ JavaScript-ʠʤʝʥ ʜʣʷ ʘʥʘʣʠʟʘ ʠʩ-

ʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠ çʧʦʜʢʣʶʯʘʝʤʳʭè ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʘʪʝʨʠʘʣʳ: 

 - ʩʧʝʮʠʬʠʢʘʮʠʠ; 

 - ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʩʣʦʚʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʳʤ ʩʧʝʮʠʬʠʢʘʮʠʷʤ; 

 - ʦʙʲʝʢʪʳ çʢʣʠʝʥʪʩʢʦʛʦè JavaScript. 

ʇʘʨʘʤʝʪʨʳ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ JavaScript-ʠʤʝʥ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 - ʥʘʟʚʘʥʠʝ ʦʙʲʝʢʪʘ; 

 - ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʦʙʲʝʢʪʘ (ʩʦʩʪʘʚʣʷʶʱʘʷ JavaScript, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ 

ʦʙʲʝʢʪ); 

 - ʩʩʳʣʢʘ ʦʙʲʝʢʪʘ ʥʘ ʨʦʜʠʪʝʣʴʩʢʠʡ ʦʙʲʝʢʪ (ʝʩʣʠ ʪʘʢʦʚʦʡ ʠʤʝʝʪʩʷ); 

 - ʪʠʧ, ʚʦʟʚʨʘʱʘʝʤʳʡ ʦʙʲʝʢʪʦʤ; 

 - ʤʝʪʦʜʳ ʠ ʩʚʦʡʩʪʚʘ, ʦʧʨʝʜʝʣʝʥʥʳʝ ʜʣʷ ʦʙʲʝʢʪʘ; 

 - ʪʠʧ, ʚʦʟʚʨʘʱʘʝʤʳʡ ʤʝʪʦʜʦʤ; 

 - ʪʠʧ ʩʚʦʡʩʪʚʘ; 

 - ʩʚʦʡʩʪʚʘ, ʜʦʩʪʫʧʥʳʝ ʪʦʣʴʢʦ ʜʣʷ ʯʪʝʥʠʷ (ʢʦʥʩʪʘʥʪʳ). 

ɼʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʥʦʩʷʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʘʥʘʣʠʟʘ. ʇʦʤʠʤʦ ʚʳʜʝʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʘʥʘʣʠʟ JavaScript-ʢʦʜʘ ʧʨʦʭʦʜʠʪ ʩ ʫʯʝ-

ʪʦʤ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʭ ʠʤʝʥ, ʦʧʨʝʜʝʣʝʥʥʳʭ JavaScript. 
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ʇʨʦʮʝʩʩ ʘʥʘʣʠʟʘ JavaScript-ʠʤʝʥ ʧʨʦʭʦʜʠʪ ʩʨʘʚʥʝʥʠʝʤ ʨʘʩʧʦʟʥʘʥʥʦʛʦ ʠʤʝ-

ʥʠ ʩʥʘʯʘʣʘ ʩ ʠʤʝʥʝʤ ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʦʛʦ ʩʣʦʚʘ, ʘ ʟʘʪʝʤ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩ 

ʠʤʝʥʘʤʠ ʦʙʲʝʢʪʦʚ, ʤʝʪʦʜʦʚ ʠ ʩʚʦʡʩʪʚ. ɺ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʜʘʥʥʳʡ ʧʘ-

ʨʘʤʝʪʨ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʜʘʣʴʥʝʡ-

ʰʝʤ ʘʥʘʣʠʟʝ ʜʣʷ ʧʦʠʩʢʘ ʤʝʪʦʜʘ ʠʣʠ ʩʚʦʡʩʪʚʘ. ʇʨʠ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʠ ʚ ʦʙʲʝʢʪʳ 

çʢʣʠʝʥʪʩʢʦʛʦè JavaScript, ʵʪʠ ʜʘʥʥʳʝ ʦʪʨʘʞʘʶʪʩʷ ʚʦ ʚʥʫʪʨʝʥʥʝʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. 

 

2.5. ̇ ̆̓̏̅̉̋́ ̏ ̗̆̎̋̉ ̋̏̑̑̆̋̓̎̏̒̓̉ ̗̠̔̎̋̉̏̎̉̑̏̃́̎̉̕ ̉ ̗̎̏̑̍́̉̏̎̎̏̄̏̕ 

̑̆̒̔̑̒́ 

 

ʆʩʥʦʚʥʳʤ ʦʙʲʝʢʪʦʤ ʠʩʧʳʪʘʥʠʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʶʪʩʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʇʨʦʚʦʜʠʤʳʝ ʠʩʧʳʪʘʥʠ ̫ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ: 

 - çʧʦʚʝʨʭʥʦʩʪʥʳʡè ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʚʝ-

ʜʝʥʠʝ ʘʥʘʣʠʟʘ ʪʦʣʴʢʦ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʩʝʪʠ ʀʥʪʝʨ-

ʥʝʪ çʩʦ ʩʪʦʨʦʥʳ ʩʝʨʚʝʨʘè; 

 - çʛʣʫʙʦʢʠʡè ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʦʤʠʤʦ ʧʨʦʚʝʜʝʥʠʷ çʧʦ-

ʚʝʨʭʥʦʩʪʥʦʛʦè ʘʥʘʣʠʟʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʠʩ-

ʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʢʦʪʦʨʦʛʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʝʨʚʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʎʝʣʴʶ ʠʩʧʳʪʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

 - ʦʙʥʘʨʫʞʝʥʠʝ ʬʘʢʪʦʨʦʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʨʘʚʦʤʝʨʥʳʭ ʜʝʡʩʪʚʠʡ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ: 

¶ ʧʦʣʫʯʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ; 

¶ ʤʦʜʠʬʠʢʘʮʠʷ/ʫʥʠʯʪʦʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ; 
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 - ʚʳʷʚʣʝʥʠʝ ʚʦʟʤʦʞʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʨʫʰʝʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ: 

¶ ʦʙʥʘʨʫʞʝʥʠʝ ʫʷʟʚʠʤʦʩʪʝʡ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤ ʨʝʩʫʨʩʝ; 

¶ ʦʰʠʙʢʠ, ʜʦʧʫʱʝʥʥʳʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʰʠʙʢʠ, ʚʥʝʩʝʥʥʳʝ ʧʨʠ ʵʢʩʧʣʫʘ-

ʪʘʮʠʠ). 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʠʩʧʳʪʘʥʠʡ ʟʘʚʠʩʠʪ ʦʪ: 

 - ʪʠʧʘ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ (çʧʦʚʝʨʭʥʦʩʪʥʦʛʦè ʠʣʠ çʛʣʫʙʦʢʦʛʦè); 

 - ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ/çʫʜʘʣʝʥʥʦʩʪʠè ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʚʦʟʤʦʞʥʦʩʪʝʡ ʢʘʥʘʣʘ (ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʤʝʞʜʫ 

ʩʝʨʚʝʨʦʤ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ); 

 - ʦʙʲʝʤʘ ʠʩʩʣʝʜʫʝʤʳʭ ʪʝʢʩʪʦʚ (ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʧʦʜ-

ʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ). 

ʀʩʧʳʪʘʥʠʷʤ ʧʦʜʣʝʞʘʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ: 

 - ʥʘʜʝʞʥʦʩʪʴ (ʦʪʩʫʪʩʪʚʠʝ ʩʙʦʝʚ ʚ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘ-

ʥʠʡ); 

 - ʧʦʣʥʦʪʘ (ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʜʦʩʪʫʧʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ 

ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʢ ʦʙʱʝʤʫ ʦʙʲʝʤʫ 

ʥʘʡʜʝʥʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʩʳʣʦʢ ʚʥʫʪʨʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ); 

 - ʢʘʯʝʩʪʚʦ (ʦʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʧʨʘʚʠʣʴʥʦ ʨʘʙʦ-

ʪʘʶʱʠʭ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ ʢ ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʥʘʡʜʝʥʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ 

ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ). 

ʇʨʦʛʨʘʤʤʘ ʠʩʧʳʪʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʣʥʫʶ ʧʨʦʚʝʨʢʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠ ʚʳʷʚʣʝʥʠʝ ʚʩʝʭ ʫʷʟʚʠʤʦʩʪʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦ-

ʜʷʪʩʷ ʚ ʯʝʪʳʨʝ ʵʪʘʧʘ: 

1. ʇʨʦʚʝʨʢʘ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

2. ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 
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3. ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ; 

4. ɺʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ. 

ʇʨʦʚʝʨʢʘ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʧʨʦʭʦʜʠʪ ʩ 

ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʚʩʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ɼʘʥʥʳʡ ʵʪʘʧ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʢʫʣʘè ʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶ-

ʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

 - ʩʦʩʪʘʚʣʝʥʠʝ ʧʦʣʥʦʛʦ ʩʧʠʩʢʘ ʚʩʝʭ ʠʥʪʨʝʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ çʦʪ-

ʜʝʣʴʥʳʭ ʬʘʡʣʦʚè ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘ-

ʥʠʷ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ; 

 - ʧʨʦʚʝʨʢʘ ʜʦʩʪʫʧʥʦʩʪʠ ʚʩʝʭ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ 

ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʷʚʣʝʥʠʝ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ 

ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʜʦʩʪʫʧ ʢ ʢʦʪʦʨʳʤ ʥʝ-

ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ. 

ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʩʪʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʧʘʩʥʳʭ ʠʣʠ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʦʚ 

ʢʦʜʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʦʣʴʟʦʚʘʪʝʣʝʤ-ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

ʉʪʘʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

çɸʢʫʣʘè ʠ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

 - ʧʦʩʪʨʦʝʥʠʝ ʠ ʘʥʘʣʠʟ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ HTML ʜʦʢʫʤʝʥʪʘ HTML DOM (ʚ 

ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʝʨʢʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ HTML DOM); 

 - ʧʨʦʚʝʨʢʘ ʦʧʠʩʘʥʠʷ çʚʥʝʰʥʝʛʦ ʚʠʜʘè HTML ʜʦʢʫʤʝʥʪʘ (ʧʨʦʚʝʨʢʘ CSS-

ʩʪʠʣʷ ʢʘʢ ʚ ʩʘʤʦʤ HTML ʜʦʢʫʤʝʥʪʝ, ʪʘʢ ʠ ʚ ʧʨʠʢʨʝʧʣʝʥʥʦʤ ʢ HTML ʜʦ-

ʢʫʤʝʥʪʫ ʬʘʡʣʝ); 

 - ʘʥʘʣʠʟ JavaScript-ʢʦʜʘ ʚʥʫʪʨʠ HTML ʜʦʢʫʤʝʥʪʘ (ʧʨʦʚʝʨʢʘ JavaScript-ʢʦʜʘ 

ʢʘʢ ʚ ʩʘʤʦʤ HTML ʜʦʢʫʤʝʥʪʝ, ʪʘʢ ʠ ʚ ʧʨʠʢʨʝʧʣʝʥʥʦʤ ʢ HTML ʜʦʢʫʤʝʥʪʫ 

ʬʘʡʣʝ): 

¶ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʣʦʢʘʣʴʥʳʭ ʧʝ-

ʨʝʤʝʥʥʳʭ, ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚʥʝʰʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʪ.ʧ.); 
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¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʤʘʨʰʨʫʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʧʨʦʮʝʜʫʨ, ʬʫʥʢʮʠʡ, ʚʝʪʚʝʡ); 

¶ ʘʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʲ-

ʝʢʪʦʚ (ʧʨʦʮʝʜʫʨ, ʬʫʥʢʮʠʡ) ʜʣʷ ʟʘʜʘʥʥʳʭ ʵʢʩʧʝʨʪʦʤ ʩʧʠʩʢʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ çʛʣʫʙʦʢʦʛʦè ʪʠʧʘ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦ: 

 - ʘʥʘʣʠʟ PHP-ʢʦʜʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝ-

ʩʫʨʩʘ: 

¶ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ (ʣʦʢʘʣʴʥʳʭ ʧʝ-

ʨʝʤʝʥʥʳʭ, ʛʣʦʙʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʚʥʝʰʥʠʭ ʧʝʨʝʤʝʥʥʳʭ ʠ ʪ.ʧ.); 

¶ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ ʤʘʨʰʨʫʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʙʲʝʢʪʦʚ (ʧʨʦʮʝʜʫʨ, ʬʫʥʢʮʠʡ, ʚʝʪʚʝʡ); 

¶ ʘʥʘʣʠʟ ʢʨʠʪʠʯʝʩʢʠʭ ʤʘʨʰʨʫʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʲ-

ʝʢʪʦʚ (ʧʨʦʮʝʜʫʨ, ʬʫʥʢʮʠʡ) ʜʣʷ ʟʘʜʘʥʥʳʭ ʵʢʩʧʝʨʪʦʤ ʩʧʠʩʢʦʚ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʳʭ ʦʙʲʝʢʪʦʚ; 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʜʘʣʴʥʝʡʰʠʭ ʨʘʙʦʪʘʭ 

ʘʚʪʦʨʘ. 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʢʫʣʘè. ʆʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ɼʘʥʥʳʡ ʵʪʘʧ 

ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ: 

 - ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʲʝʢʪʥʦʡ ʤʦʜʝʣʠ HTML ʜʦʢʫʤʝʥʪʘ 

HTML DOM ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ JavaScript-ʢʦʜʘ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʧʳʪʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦ-

ʜʠʪʴ ʚʳʷʚʣʝʥʠʝ ʠ ʘʥʘʣʠʟ ʟʥʘʯʠʤʳʭ ʩʦʙʳʪʠʡ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ: 

 - ʜʦʩʪʫʧ ʢ ʫʧʨʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥʪʘʤ ActiveX; 

 - ʵʢʩʧʦʨʪ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʝ (ʥʘʧʨʠʤʝʨ, ʘʜʨʝʩ ʵʣʝʢ-

ʪʨʦʥʥʦʡ ʧʦʯʪʳ, ʠʩʪʦʨʠʷ ʧʨʦʩʤʦʪʨʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʪ.ʜ.); 
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 - ʚʳʷʚʣʝʥʠʝ çʤʝʞʩʘʡʪʦʚʦʛʦ ʩʢʨʠʧʪʠʥʛʘè (ʪ.ʥ. XSS ʘʪʘʢʘ); 

 - ʚʳʷʚʣʝʥʠʝ çʤʝʞʩʘʡʪʦʚʦʡ ʧʦʜʜʝʣʢʠ ʟʘʧʨʦʩʘè (ʪ.ʥ. CSRF ʠʣʠ XSRF ʘʪʘʢʘ); 

 - ʧʦʜʤʝʥʘ ʧʨʦʪʦʪʠʧʘ/ʩʝʩʩʠʠ (ʧʨʠ ʧʦʤʦʱʠ ʪʝʭʥʦʣʦʛʠʡ AJAX). 

ʀʩʧʳʪʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʫʢʘʟʘʥʥʦʤ ʚʳʰʝ ʧʦʨʷʜʢʝ. ɺʦʟʤʦʞʥʦ ʯʘʩʪʠʯʥʦʝ 

ʩʦʚʤʝʱʝʥʠʝ ʧʝʨʚʳʭ ʪʨʝʭ ʵʪʘʧʦʚ (ʧʨʠ ʥʘʣʠʯʠʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʘʚ-

ʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ). 

ʂ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʨʝʩʫʨʩʫ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ: 

 - ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ çʧʦʚʝʨʭʥʦʩʪʥʦʛʦè ʘʥʘʣʠʟʘ: 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʩʧʦʣʦʞʝʥ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 

ʠʣʠ ʠʩʭʦʜʥʳʝ ʪʝʢʩʪʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʦ-

ʩʪʘʚʣʝʥʳ ʥʘ ʥʦʩʠʪʝʣʝ
13

. 

 - ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ çʛʣʫʙʦʢʦʛʦè ʘʥʘʣʠʟʘ: 

¶ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʠʩʭʦʜʥʳʝ ʪʝʢʩʪʳ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʜʝʨʞʠʤʳʤ, ʧʨʠ ʨʘʙʦʪʝ ʩ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʚʩʝ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

  

                                           
13

 ʇʦʜ ʠʩʭʦʜʥʳʤʠ ʪʝʢʩʪʘʤʠ ʧʦʥʠʤʘʶʪʩʷ ʪʝʢʩʪʳ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ ʧʦʜʢʣʶʯʘʝʤʳʭ ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ, ʟʘʛʨʫʞʝʥʥʳʝ 

ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ 
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ˏ̜̜̃̏̅ ̐  ̏̄ ̌́̃̆ ς 

 

ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ: 

1. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

2. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ çʩʪʠʣʝʚʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘʝ-

ʤʳʭè ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

3. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ çʩʮʝʥʘʨʥʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘ-

ʝʤʳʭè ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

4. ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʚʩʝʡ ʩʪʨʫʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʚʳʷʚʣʝʥʠʝ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ. 
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ː̌́̃́ σȢ ̱ ̎́̌̉̈́̓̏̑ ̖̜̖̉̒̏̅̎ ̓̆̋̒̓̏̃ ̉ ̗̎̏̑̍́̉̏̎̎̏̄̏̕ ̑ ̆̒̔̑̒́ 

 

3.1. l ̏̑̍̉̑̏̃́̎̉̆ ̓̑̆̂̏̃́̎̉̊ ̋ ̠̃̏̈̍̏̇̎̏̒̓̍ ́̎́̌̉̈́̓̏̑́ 

 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʛʣʘʩʥʦ ʨʘʟ-

ʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʝ (ʧʘʨʘʛʨʘʬ 2.5), ʩʦʟʜʘʚʘʝʤʳʡ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨ ʜʦʣʞʝʥ ʦʙʣʘ-

ʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ: 

 - ʧʨʦʚʝʨʷʪʴ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʝʙ-ʩʪʘʥʜʘʨʪʘʤ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʪʝʭʥʦʣʦʛʠʡ (ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʩʙʦʝʚ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʨʝʩʫʨʩʘ ʩ ʨʘʟʣʠʯʥʳʤʠ ʙʨʘʫʟʝʨʘʤʠ); 

 - ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʠʩʭʦʜʥʦʛʦ 

ʢʦʜʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʘ ʠʟʚʝʩʪʥʳʝ 

ʠʥʪʝʨʥʝʪ-ʘʪʘʢʠ; 

 - ʚʳʧʦʣʥʷʪʴ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʩʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ (ʩ ʮʝʣʴʶ ʧʦʣʫ-

ʯʝʥʠʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʦʮʝʥʢʠ ʢʦʨʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ); 

 - ʧʨʦʚʝʨʷʪʴ ʜʦʩʪʫʧʥʦʩʪʴ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ; 

 - ʚʳʧʦʣʥʷʪʴ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʟʘ ʦʙʦʟʨʠʤʦʝ ʚʨʝʤʷ (ʩ ʮʝʣʴʶ 

ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʱʠʱʝʥʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ); 

 - ʧʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ 

ʩʦʛʣʘʩʥʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʧʦʣʦʞʝʥʠʷʤ ʤʝʪʦʜʠʢʠ (ʧʘʨʘʛʨʘʬ 2.5); 

 - ʧʦʟʚʦʣʷʪʴ ʧʨʦʠʟʚʦʜʠʪʴ ʤʘʩʰʪʘʙʠʨʫʝʤʦʩʪʴ (ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 

ʘʥʘʣʠʟʘ ʥʝʩʢʦʣʴʢʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʦʮʝʥʢʠ ʢʦʨ-

ʨʝʢʪʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʩʝʛʤʝʥʪʘ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠʣʠ 

ʦʪʨʘʩʣʠ); 

 - ʦʙʣʘʜʘʪʴ ʩʚʦʡʩʪʚʦʤ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʩʪʠ (ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʨʘʟʣʠʯʥʳʭ ʆʉ). 
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3.2. ̨ ̐̉̒́̎̉̆ ̜̒̓̑̔̋̓̔̑ ́̎́̌̉̈́̓̏̑́ 

 

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʩʚʦʙʦʜʥʘʷ 

ʩʨʝʜʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʝ Lazarus [146], ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦ-

ʜʠʪ ʢʦʤʧʠʣʷʪʦʨ FPC (Free Pascal Compiler) [147], ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ ʢʨʦʩ-

ʩʧʣʘʪʬʦʨʤʝʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘ ʚʩʝʭ ʧʦʧʫʣʷʨʥʳʭ ʘʧʧʘʨʘʪʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʣʘʪʬʦʨʤʘʭ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʠ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʘʥʘ-

ʣʠʟʘʪʦʨʦʚ: 

 - HTML-ʘʥʘʣʠʟʘʪʦʨ (ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ); 

 - CSS-ʘʥʘʣʠʟʘʪʦʨ (ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ CSS-ʚʩʪʘʚʦʢ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ 

ʠ çʩʪʠʣʝʚʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘʝʤʳʭè ʚʥʝʰʥʠʭ ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠ-

ʦʥʥʦʛʦ ʨʝʩʫʨʩʘ); 

 - JavaScript-ʘʥʘʣʠʟʘʪʦʨ (ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ JavaScript-ʚʩʪʘʚʦʢ ʠʥʪʝʨ-

ʥʝʪ-ʩʪʨʘʥʠʮʳ ʠ çʩʮʝʥʘʨʥʳʭè ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ çʧʦʜʢʣʶʯʘʝʤʳʭè ʚʥʝʰʥʠʭ ʬʘʡ-

ʣʦʚ). 

ɼʘʥʥʦʝ ʧʨʦʛʨʘʤʤʥʦʝ ʩʨʝʜʩʪʚʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ: 

 - ʧʨʦʠʟʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʘʥʘʣʠʟ ʠ ʟʘʛʨʫʞʘʪʴ ʚʝʙ-ʩʪʘʥʠʮʳ ʟʘʜʘʥ-

ʥʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʘ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʩʘʡʪʘ; 

 - ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʛʨʫʞʝʥʥʳʝ ʚʝʙ-ʩʪʘʥʠʮʳ ʩ ʧʦʤʦʱʴʶ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨʦʚ; 

 - ʩʦʩʪʘʚʣʷʪʴ ʦʪʯʝʪ ʦ ʥʘʡʜʝʥʥʳʭ ʦʰʠʙʢʘʭ ʧʦ ʢʘʞʜʦʡ ʩʪʨʘʥʠʮʝ ʚʝʙ-ʨʝʩʫʨʩʘ ʠ 

ʚʝʩʪʠ ʜʠʘʛʥʦʩʪʠʯʝʩʢʫʶ ʠʩʪʦʨʠʶ. 

ʇʨʦʮʝʩʩ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʤ ʚʳʧʦʣ-

ʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʜʝʡʩʪʚʠʡ (ʈʠʩ. 14). ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʦʣʴʟʦ-

ʚʘʪʝʣʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʚʝʩʪʠ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʟʘʧʫʩʢʘ: ʠʩʭʦʜʥʳʡ ʘʜʨʝʩ ʨʝ-

ʩʫʨʩʘ ʚ ʠʥʪʝʨʥʝʪʝ, ʜʠʨʝʢʪʦʨʠʶ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ web-ʩʘʡʪʘ ʠ ʥʘʩʪʨʦʡʢʠ ʠʥʪʝʨʥʝʪ-

ʩʦʝʜʠʥʝʥʠʷ. ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʧʨʦʠʩʭʦʜʠʪ ʩʦʭʨʘʥʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘʩʪʨʦʝʢ 

ʠ ʧʦʜʛʦʪʦʚʢʘ ʢ ʥʘʯʘʣʫ ʨʘʙʦʪʳ - ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʦʢʨʫʞʝʥʠʷ ʜʣʷ ʟʘʛʨʫʟʢʠ ʚʝʙ-
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ʩʪʨʘʥʠʮʳ. ɿʘʛʨʫʟʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 2 ʵʪʘʧʘ: ʜʣʷ ʥʘʯʘʣʘ ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʢʦʜ ʦʪʚʝʪʘ 

ʚʝʙ-ʩʪʨʘʥʠʮʳ ʤʝʪʦʜʦʤ HEAD ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʚʝʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʫʟʢʘ ʩʦ-

ʜʝʨʞʠʤʦʛʦ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʤʝʪʦʜʦʤ GET. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʟʘʛʨʫʟʢʠ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʘʥʘʣʠʟʫ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ web-ʘʥʘʣʠʟʘʪʦʨʦʤ. ʎʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘ-

ʣʠʟʘ ʷʚʣʷʝʪʩʷ ʥʘʭʦʞʜʝʥʠʝ ʚʩʝʭ ʚʝʙ-ʩʩʳʣʦʢ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʟʘʜʘʥʥʦʤʫ ʚʝʙ-

ʨʝʩʫʨʩʫ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʨʢʘ ʢʦʜʘ ʥʘ ʦʰʠʙʢʠ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʘʥʘʣʠʟʘ ʚʝʙ-

ʩʪʨʘʥʠʮʳ ʧʨʦʠʩʭʦʜʠʪ ʩʦʨʪʠʨʦʚʢʘ ʥʘʡʜʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ URL-

ʩʧʠʩʢʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʟʘʛʨʫʟʢʠ. ʇʦ ʦʢʦʥʯʘʥʠʠ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʩʦʩʪʘʚʣʝʥʠʝ 

ʦʪʯʝʪʘ ʠ ʟʘʧʠʩʴ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʡ ʠʩʪʦʨʠʠ. 

 

ʇʦʜʛʦʪʦʚʢʘ ʦʢʨʫʞʝʥʠ̫ ʜʣ̫ ʨʘʙʦʪr

ʇʦʜʛʦʪʦʚʢʘ ʦʢʨʫʞʝʥʠ̫ ʜʣ̫ ʟʘʛʨʫʟʢʠ 

ʚʝʙ-ʩʪʨʘʥʠʮr

ɿʘʛʨʫʟʢʘ ʚʝʙ-ʩʪʨʘʥʠʮr

ʇʦʜʛʦʪʦʚʢʘ ʦʢʨʫʞʝʥʠ̫ ʜʣ̫ ʨʘʙʦʪr ʠ 

ʟʘʧʫʩʢ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨʘ

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥrʭ ʘʥʘʣʠʟʘ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʠʩʢʘ URL ʜʣ̫ 

ʜʘʣɹʥʝʡh ʝʡ ʟʘʛʨʫʟʢʠ

ʉʦʩʪʘʚʣʝʥʠʝ ʦʪʯʝʪʘ

ɻʣʘʚʥrʡ ʤʦʜʫʣɹ

(ʚʚʦʜ ʠ ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ, 

ʧʦʜʛʦʪʦʚʢʘ ʢ ʨʘʙʦʪʝ)

ɸʥʘʣʠʟʘʪʦʨ HTML/XHTML, 

XSL,XML

ɸʥʘʣʠʟʘʪʦʨ CSS

ɸʥʘʣʠʟʘʪʦʨ JavaScript

 

ʈʠʩ. 14. ʉʪʨʫʢʪʫʨʘ ʘʥʘʣʠʟʘʪʦʨʘ ʚʝʙ-ʨʝʩʫʨʩʦʚ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʨʘʟʨʘʙʦʪʘʥʥʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʩʨʝʜʩʪʚʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʪʨʝʭ ʢʣʶʯʝʚʳʭ ʵʪʘʧʦʚ: 

 - ʟʘʛʨʫʟʢʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ; 

 - ʧʨʦʚʝʜʝʥʠʝ ʘʥʘʣʠʟʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ; 

 - ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʳʭ ʥʘ ʩʪʨʘʥʠʮʝ ʩʩʳʣʦʢ. 
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ʇʝʨʚʳʡ ʵʪʘʧ ʩʦʩʪʦʠʪ ʚ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ, ʥʘʩʪʨʦʡʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʝ-

ʪʝʚʦʛʦ ʤʦʜʫʣʷ ʠʣʠ ʢʦʤʧʦʥʝʥʪʘ. ɺ ʨʘʤʢʘʭ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʢʦʤʧʦʥʝʥʪʳ: 

 - InDy (Internet Direct) [148]; 

 - ICS (Internet Component Suite) [149]; 

 - Synapse [150]. 

ʐʠʨʦʢʠʡ ʚʳʙʦʨ ʢʦʤʧʦʥʝʥʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ ʨʘʟʣʠʯʥʳʤ ʩʧʝʢʪʨʦʤ ʚʦʟʤʦʞ-

ʥʦʩʪʝʡ. ʂʘʞʜʳʡ ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʩʚʦʙʦʜʥʳʤ ʧʨʦʛʨʘʤʤ-

ʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʩ ʦʪʢʨʳʪʳʤ ʠʩʭʦʜʥʳʤ ʢʦʜʦʤ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ 

ʦʙʦʟʥʘʯʝʥʥʳʤʠ ʚʳʰʝ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨʘʤʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʙ-ʩʩʳʣʦʢ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ. 

ʇʦʩʣʝʜʥʠʡ ʵʪʘʧ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ 

ʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʠʩʢʘ ʚʝʙ-ʩʩʳʣʦʢ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʂʘʞʜʘʷ 

ʦʪʦʙʨʘʥʥʘʷ ʚʝʙ-ʩʩʳʣʢʘ ʜʦʣʞʥʘ ʦʙʣʘʜʘʪʴ ʩʣʝʜʫʶʱʠʤʠ ʢʨʠʪʝʨʠʷʤʠ: 

1) ʥʝ ʩʦʜʝʨʞʘʪʴ ʩʠʤʚʦʣʳ ʧʝʨʝʚʦʜʘ ʩʪʨʦʢʠ (#10, #13) ʠ ʧʨʦʙʝʣ; 

2) ʥʝ ʩʦʜʝʨʞʘʪʴ ʤʥʦʛʦʢʨʘʪʥʳʝ ʩʠʤʚʦʣʳ ç\è; 

3) ʥʝ ʩʦʜʝʨʞʘʪʴ ʚʳʟʦʚ ʬʫʥʢʮʠʠ JavaScript; 

4) ʥʝ ʩʦʜʝʨʞʘʪʴ ʧʦʯʪʦʚʫʶ ʩʩʳʣʢʫ; 

5) ʥʝ ʩʦʜʝʨʞʘʪʴ çʷʢʦʨʴè; 

6) ʦʧʨʝʜʝʣʷʪʴ ʦʜʥʦʟʥʘʯʥʦ ʬʘʡʣ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ç.jsè, ç.cssè ʠ ç.htmlè. 

ɸʣʛʦʨʠʪʤ ʧʨʦʚʝʨʢʠ ʥʘʡʜʝʥʥʦʡ ʚʝʙ-ʩʩʳʣʢʠ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʝ ʟʘʢʣʶʯʘ-

ʝʪʩʷ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʘ ʪʘʢʞʝ ʧʦʠʩʢʝ ʠʩ-

ʩʣʝʜʫʝʤʦʡ ʩʩʳʣʢʠ ʚ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʧʠʩʢʝ ʚʝʙ-ʩʩʳʣʦʢ ʜʣʷ ʟʘʛʨʫʟʢʠ. ɺʝʙ-

ʩʩʳʣʢʘ ʩʯʠʪʘʝʪʩʷ ʦʪʦʙʨʘʥʥʦʡ, ʝʩʣʠ ʦʥʘ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʢʘʟʘʥʥʳʤ ʫʩʣʦʚʠʷʤ. ʈʠʩ. 

15 ʩʦʜʝʨʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʘʣʛʦʨʠʪʤ. 
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ʋʜʘʣʝʥʠʝ ʠʟ URL ʩʠʤʚʦʣʦʚ #10

, #13, ó ó

ʅʘʯʘʣʦ

ʆʙʨʘʙʦʪʢʘ ʚ URL ʧʦʩʣʝʜʥʝʛʦ 

ʩʠʤʚʦʣʘ ó\ó

ɼʦʙʘʚʣʝʥʠʝ ʚ ʬʦʨʤʠʨʫʝʤr ʡ 

ʩʧʠʩʦʢ URL ʜʣ̫ ʟʘʛʨʫʟʢʠ

URL == Host?

ʂʦʥʝʮ

JavaScript Call URL?

Mail URL?

ʆʙʨʘʙʦʪʢʘ ʣʦʢʘʣɹʥʦʛʦ URL

ʆʙʨʘʙʦʪʢʘ ̫ʢʦʨ̫ ʚ URL

ʇʦʠʩʢ URL ʚ ʨʘʥʝʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ ʩʧʠʩʢʝ URL 

ʜʣ̫ ʟʘʛʨʫʟʢʠ

 ç.htmlè OR ç.cssè OR 

ç.jsè?

ʇʦʠʩʢ ʚ ʨʘʥʝʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ 

ʩʧʠʩʢʝ ʦh ʠʙʦʯʥrʭ URL

ɼʘ

ʅʝʪ

ʅʝʪ

ɼʘ

ʅʝʪ

ɼʘ

ɼʘ

ʅʝʪ

 

ʈʠʩ. 15. ɸʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʥʘʡʜʝʥʥʦʡ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʝ ʚʝʙ-ʩʩʳʣʢʠ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʪʯʝʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʩʦʜʝʨʞʠʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

 - ʚʨʝʤʷ ʟʘʧʫʩʢʘ ʠ ʦʢʦʥʯʘʥʠʷ ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʩʯʠʪʘʥʥʦʝ ʦʙʱʝʝ ʚʨʝ-

ʤʷ ʨʘʙʦʪʳ ʠ ʚʨʝʤʷ ʙʝʟʜʝʡʩʪʚʠʷ ʘʥʘʣʠʟʘʪʦʨʘ
14

; 

 - ʘʢʪʫʘʣʴʥʘʷ ʚʝʨʩʠʷ ʘʥʘʣʠʟʘʪʦʨʘ; 

 - ʥʘʟʚʘʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʚʝʙ-ʨʝʩʫʨʩʘ; 

                                           
14

 ɺʨʝʤʝʥʝʤ ʙʝʟʜʝʡʩʪʚʠʷ ʘʥʘʣʠʟʘʪʦʨʘ ʷʚʣʷʝʪʩʷ ʩʫʤʤʘʨʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʘʫʟʳ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʤʘʩʩʦʚʳʭ 

ʦʰʠʙʦʢ ʟʘʛʨʫʟʢʠ ʚʝʙ-ʩʪʨʘʥʠʮ 
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 - ʨʝʟʫʣʴʪʘʪʳ ʪʝʩʪʦʚʦʡ ʧʨʦʚʝʨʢʠ ʩʦʝʜʠʥʝʥʠʷ ʩ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʚʝʙ-ʨʝʩʫʨʩʦʤ 

(çʧʠʥʛè, ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʢʦʨʦʩʪʴ ʟʘʛʨʫʟʢʠ ʚ ʄʙʠʪ/ʩʝʢ); 

 - ʧʫʪʴ ʢʦʨʥʝʚʦʡ ʜʠʨʝʢʪʦʨʠʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʝʙ-ʨʝʩʫʨʩʘ; 

 - ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʝʪʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʠ ʚʳʩʪʘʚʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʧʨʦʚʝ-

ʜʝʥʠʷ ʘʥʘʣʠʟʘ; 

 - ʯʠʩʣʦ ʟʘʛʨʫʞʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

 - ʦʙʱʝʝ ʯʠʩʣʦ ʥʘʡʜʝʥʥʳʭ ʦʰʠʙʦʢ; 

 - ʯʠʩʣʦ ʬʘʡʣʦʚ c ʦʰʠʙʢʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ 

ʯʠʩʣʘ ʟʘʛʨʫʞʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

 - ʦʙʱʠʡ ʦʙʲʝʤ ʟʘʛʨʫʞʝʥʥʳʭ ʩʩʳʣʦʢ (ʚ ʄɹʘʡʪ); 

 - ʨʘʩʩʯʠʪʘʥʥʘʷ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ (ʚ ʂʙʘʡʪ/ʩʝʢ); 

 - ʨʘʩʩʯʠʪʘʥʥʘʷ ʧʣʦʪʥʦʩʪʴ ʦʰʠʙʢʠ ʥʘ ʦʜʠʥ ʬʘʡʣ ʠ ʥʘ ʦʜʠʥ ʄɹʘʡʪ; 

 - ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʥʘʡʜʝʥʥʳʤ ʦʰʠʙʢʘʤ, ʩʦʜʝʨʞʘʱʘʷ ʯʠʩʣʦ ʦʰʠʙʦʢ ʧʦ ʢʘʞʜʦ-

ʤʫ ʠʟʚʝʩʪʥʦʤʫ ʢʦʜʫ ʦʰʠʙʢʠ, ʘ ʪʘʢʞʝ ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʨʦʮʝʥʪ ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʦʰʠʙʦʢ; 

 - ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʟʘʛʨʫʞʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʤʝʨʘ, ʪʠʧʘ ʩʩʳʣ-

ʢʠ ʠ ʯʠʩʣʘ ʥʘʡʜʝʥʥʳʭ ʥʘ ʥʝʤ ʦʰʠʙʦʢ; 

 - ʢʨʘʪʢʠʡ ʩʧʠʩʦʢ ʟʘʛʨʫʞʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ ʩ ʥʘʡʜʝʥʥʳʤʠ ʥʝʜʦʯʝʪʘʤʠ ʩ ʫʢʘ-

ʟʘʥʠʝʤ ʨʘʟʤʝʨʘ, ʪʠʧʘ ʩʩʳʣʢʠ, ʯʠʩʣʘ ʥʘʡʜʝʥʥʳʭ ʥʘ ʥʝʤ ʦʰʠʙʦʢ, ʘ ʪʘʢʞʝ ʧʦʟʠʮʠʠ ʠ 

ʢʦʜʘ ʥʘʡʜʝʥʥʦʡ ʦʰʠʙʢʠ; 

 - ʯʠʩʣʦ ʧʝʨʝʘʜʨʝʩʦʚʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

 - ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʧʝʨʝʘʜʨʝʩʦʚʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

 - ʯʠʩʣʦ ʦʰʠʙʦʯʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

 - ʧʦʣʥʳʡ ʩʧʠʩʦʢ ʦʰʠʙʦʯʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ; 

 - ʨʘʩʩʯʠʪʘʥʥʦʝ ʯʠʩʣʦ ʚʩʝʛʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʩʳʣʦʢ,  

 - ʨʘʩʩʯʠʪʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʜʦʩʪʫʧʥʳʭ ʩʩʳʣʦʢ ʢʦ ʚʩʝʤʫ ʯʠʩʣʫ ʦʙʨʘʙʦ-

ʪʘʥʥʳʭ ʩʩʳʣʦʢ; 

 - ʯʠʩʣʦ ʥʘʡʜʝʥʥʳʭ ʚʥʝʰʥʠʭ ʩʩʳʣʦʢ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʧʨʦʚʝʨʢʠ ʠʭ ʜʦʩʪʫʧ-

ʥʦʩʪʠ; 
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 - ʯʠʩʣʦ ʦʰʠʙʦʯʥʳʭ ʩʩʳʣʦʢ ʪʨʘʥʩʣʷʮʠʠ ʧʨʠ ʨʘʙʦʪʝ ʘʥʘʣʠʟʘʪʦʨʦʚ; 

 - ʩʧʠʩʦʢ ʦʰʠʙʦʯʥʳʭ ʩʩʳʣʦʢ ʪʨʘʥʩʣʷʮʠʠ ʩ ʫʢʘʟʘʥʠʝʤ ʚʦʟʥʠʢʰʠʭ ʦʰʠʙʦʢ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʝʙ-

ʩʢʘʥʝʨʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʈʠʩ. 16). 

 

ʈʝʘʣʠʟʘʮʠ̫ ʦʩʥʦʚʥʦʛʦ 

ʮʠʢʣʘ ʘʣʛʦʨʠʪʤʘ ʨʘʙʦʪr

ʆʧʠʩʘʥʠʝ ʠʥʪʝʨʬʝʡʩʘ

ʌʘʡʣ ʧʨʦʝʢʪʘ

ɺʝʙ-ʘʥʘʣʠʟʘʪʦʨ

ɸʣʛʦʨʠʪʤ ʘʥʘʣʠʟʘ

ʚʝʙ-ʩʩrʣʦʢ 

ʂʦʤʧʦʥʝʥʪr ʜʣ̫ ʟʘʛʨʫʟʢʠ 

ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ

ICS

InDy

Synapse

HTML-ʘʥʘʣʠʟʘʪʦʨ

CSS-ʘʥʘʣʠʟʘʪʦʨ

JavaScript-ʘʥʘʣʠʟʘʪʦʨ

ʂʦʤʧʦʥʝʥʪr ʜʣ̫ ʨʘʙʦʪr 

ʘʥʘʣʠʟʘʪʦʨʘ

 

ʈʠʩ. 16. ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ 

 

ʆʪʜʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʢʣʶʯʝʚʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʙ-ʩʢʘʥʝʨʘ: 

 - ʦʩʥʦʚʥʦʡ ʘʣʛʦʨʠʪʤ/ʠʜʝʷ ʨʘʙʦʪʳ; 

 - ʢʘʞʜʳʡ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʵʪʘʧʦʚ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ (ʜʣʷ ʨʘʟʜʝʣʝ-

ʥʠʷ ʧʦ ʧʨʠʥʮʠʧʫ çʦʜʥʦ ʩʣʝʜʫʝʪ ʟʘ ʜʨʫʛʠʤè); 

 - ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨ ʠʩʩʣʝʜʫʝʤʦʛʦ ʷʟʳʢʘ ʜʣʷ ʨʘʟʜʝʣʝʥʠʷ ʥʘ ʣʦʛʠʯʝʩʢʠʝ ʯʘʩʪʠ. 
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ʈʠʩ. 17 ʧʨʝʜʩʪʘʚʣʷʝʪ ʚʥʝʰʥʠʡ ʚʠʜ ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ çɸʥʘʣʠʟʘʪʦʨʘ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ çɸʢʫʣʘè. 

 

 

ʈʠʩ. 17. ʀʥʪʝʨʬʝʡʩ çɸʥʘʣʠʟʘʪʦʨʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ çɸʢʫʣʘè 

 

3.3. ̠ ̗̠̌́̒̒̉̉̋́̉̕ ̜̠̠̜̖̃̃̌̆̍ ̙̏̉̂̏̋ ̜̑́̈̑́̂̏̓́̎̎̍ ́̎́̌̉̈́̓̏̑̏̍ 

 

ɺ ʪʘʙʣ. 6 ʧʨʠʚʝʜʝʥʳ ʦʰʠʙʢʠ, ʚʳʷʚʣʷʝʤʳʝ HTML-ʘʥʘʣʠʟʘʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ 

ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

 

ʊʘʙʣʠʮʘ 6. ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʦʢ HTML 

ʂʦʜ 

ʦʰʠʙʢʠ 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʢʠ ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʥʠ-

ʢʘʝʪ ʦʰʠʙʢʘ. ʇʨʠʤʝʨ 

ʉʪʝʧʝʥʴ ʦʰʠʙʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 

000 ʅʘʡʜʝʥ ʥʝʠʟʚʝʩʪʥʳʡ ʪʝʛ ʊʝʛ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ ʪʘʙ-

ʣʠʮʝ ʠʟʚʝʩʪʥʳʭ ʪʝʛʦʚ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 
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ʂʦʜ 

ʦʰʠʙʢʠ 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʢʠ ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʥʠ-

ʢʘʝʪ ʦʰʠʙʢʘ. ʇʨʠʤʝʨ 

ʉʪʝʧʝʥʴ ʦʰʠʙʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 

001 ʅʝʢʦʨʨʝʢʪʥʳʡ ʟʘʢʨʳʚʘʶʱʠʡ ʪʝʛ ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦ-

ʟʥʘʪʴ ʟʘʢʨʳʚʘʶʱʠʡ ʪʝʛ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

002 ʅʝʢʦʨʨʝʢʪʥʦʝ ʦʢʦʥʯʘʥʠʝ ʟʘʢʨʳʚʘʶʱʝ-

ʛʦ ʪʝʛʘ 

ʆʪʩʫʪʩʪʚʠʝ ʩʠʤʚʦʣʘ ʟʘ-

ʢʨʳʪʠʷ ʪʝʛʘ ç>è. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

003, 013
15

 ʅʝʢʦʨʨʝʢʪʥʦʝ ʦʢʦʥʯʘʥʠʝ ʪʝʛʘ ʀʩʢʘʞʝʥʠʝ ʟʘʢʨʳʚʘʶʱʠʭ 

ʩʠʤʚʦʣʦʚ ʪʝʛʘ (ʪʘʢʠʭ ʢʘʢ 

ç/>è ʠ ç?>è). 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

004 ʀʤʷ ʪʝʛʘ ʨʘʩʧʦʟʥʘʥʦ ʥʝʢʦʨʨʝʢʪʥʦ ʆʰʠʙʢʘ ʚ ʠʤʝʥʠ ʪʝʛʘ 

(ʚʦʟʤʦʞʥʦ, ʙʳʣ ʧʨʦʠʟʚʝ-

ʜʝʥ ʧʝʨʝʥʦʩ ʠʤʝʥʠ) 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

005 ʇʝʨʝʢʨʝʩʪʥʦʝ ʟʘʢʨʳʪʠʝ ʪʝʛʘ <a><b></a></b> ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

006 ɼʣʷ ʟʘʢʨʳʚʘʶʱʝʛʦ ʪʝʛʘ ʦʪʢʨʳʪʳʡ ʪʝʛ 

ʥʝ ʥʘʡʜʝʥ 

ʆʪʢʨʳʪʳʡ ʪʝʛ ʦʪʩʫʪʩʪʚʫ-

ʝʪ ʚ ʩʪʨʫʢʪʫʨʝ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

007 ʅʝʜʦʧʫʩʪʠʤʦʝ ʟʘʢʨʳʪʠʝ ʦʜʠʥʦʯʥʦʛʦ 

ʪʝʛʘ 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨ-

ʪʫ. ʊʝʛ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʧʘʨʝ ʦʪʢʨʳʪʳʡ - ʟʘʢʨʳ-

ʪʳʡ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

008 ʅʝʜʦʧʫʩʪʠʤʦʝ ʧʦʚʪʦʨʝʥʠʝ ʪʝʛʘ ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʦʙʥʘʨʫʞʝʥʥʦʛʦ ʪʝʛʘ ʥʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

009 ʅʝʢʦʨʨʝʢʪʥʦʝ ʦʢʦʥʯʘʥʠʝ ʪʝʛʘ ʆʪʩʫʪʩʪʚʠʝ ʩʠʤʚʦʣʘ ʟʘ-

ʢʨʳʪʠʷ ʪʝʛʘ ç>è ʧʨʠ ʨʘʩ-

ʧʦʟʥʘʚʘʥʠʠ ʘʪʨʠʙʫʪʦʚ. 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

010
16

, 011 ʅʝʢʦʨʨʝʢʪʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʟʥʘʯʝʥʠʷ 

ʫ ʘʪʨʠʙʫʪʘ ʪʝʛʘ 

ʆʪʩʫʪʩʪʚʠʝ ʧʦʚʪʦʨʷʶʱʝʡ 

ʢʘʚʳʯʢʠ ʜʣʷ ʦʢʦʥʯʘʥʠʷ 

ʟʥʘʯʝʥʠʷ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

012 ʅʝʠʟʚʝʩʪʥʳʡ ʘʪʨʠʙʫʪ ɸʪʨʠʙʫʪ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʚ 

ʩʧʠʩʢʝ ʜʦʧʫʩʪʠʤʳʭ ʘʪʨʠ-

ʙʫʪʦʚ ʜʣʷ ʜʘʥʥʦʛʦ ʪʝʛʘ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

014 ʅʝʢʦʨʨʝʢʪʥʦʝ ʩʯʠʪʳʚʘʥʠʝ ʘʪʨʠʙʫʪʦʚ 

ʪʝʛʘ 

ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʪʝʢʩʪ 

ʟʘʢʦʥʯʠʣʩʷ ʧʨʠ ʩʯʠʪʳʚʘ-

ʥʠʠ ʘʪʨʠʙʫʪʦʚ. 

ʂʨʠʪʠʯʝʩʢʘʷ 

                                           
15

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ, ʯʪʦ ʜʘʥʥʘʷ ʦʰʠʙʢʘ ʚʦʟʥʠʢʘʝʪ ʠʤʝʥʥʦ ʧʦʩʣʝ ʩʯʠʪʳʚʘʥʠʷ ʘʪʨʠʙʫʪʦʚ ʪʝʛʘ 
16

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʜʣʷ ʪʝʛʘ style, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ CSS 
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ʂʦʜ 

ʦʰʠʙʢʠ 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʢʠ ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʥʠ-

ʢʘʝʪ ʦʰʠʙʢʘ. ʇʨʠʤʝʨ 

ʉʪʝʧʝʥʴ ʦʰʠʙʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 

015 ʅʝʢʦʨʨʝʢʪʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʢʦʤʤʝʥ-

ʪʘʨʠʷ 

ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʪʝʢʩʪ 

ʟʘʢʦʥʯʠʣʩʷ ʧʨʠ ʩʯʠʪʳʚʘ-

ʥʠʠ ʢʦʤʤʝʥʪʘʨʠʷ 

ʂʨʠʪʠʯʝʩʢʘʷ 

016, 017
17

 ʅʝ ʥʘʡʜʝʥ ʥʠ ʦʜʠʥ ʧʘʨʘʤʝʪʨ ʧʨʠ ʯʪʝ-

ʥʠʠ ʪʝʛʘ DOCTYPE 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʫ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

018
18

, 019 ʆʰʠʙʢʘ ʧʨʠ ʯʪʝʥʠʠ ʪʨʝʪʴʝʛʦ ʧʘʨʘʤʝʪʨʘ 

ʪʝʛʘ DOCTYPE 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʫ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

020
19

, 021 ʆʰʠʙʢʘ ʧʨʠ ʯʪʝʥʠʠ ʯʝʪʚʝʨʪʦʛʦ ʧʘʨʘ-

ʤʝʪʨʘ ʪʝʛʘ DOCTYPE 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʩʪʘʥʜʘʨʪʫ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

022 ʆʰʠʙʢʘ ʧʨʠ ʯʪʝʥʠʠ ʪʝʛʘ DOCTYPE ʉʠʤʚʦʣ ʢʦʥʮʘ ʪʝʛʘ ʥʝ 

ʥʘʡʜʝʥ ʠʣʠ ʘʥʘʣʠʟʠʨʫʝ-

ʤʳʡ ʪʝʢʩʪ ʟʘʢʦʥʯʠʣʩʷ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

023 ɺ ʪʝʛʝ DOCTYPE ʦʧʠʩʘʥ ʜʨʫʛʦʡ ʚʠʜ 

ʜʠʘʣʝʢʪʘ 

ʅʝʧʨʘʚʠʣʴʥʦ ʥʘʩʪʨʦʝʥ-

ʥʳʡ ʜʠʘʣʝʢʪ ʚ ʧʘʨʘʤʝʪʨʘʭ 

ʜʣʷ ʘʥʘʣʠʟʘ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

024, 029
20

 ɿʘʢʨʳʚʘʶʱʠʡ ʪʝʛ ʥʝ ʥʘʡʜʝʥ ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʪʝʢʩʪ 

ʟʘʢʦʥʯʠʣʩʷ ʠ ʜʣʷ ʦʪʢʨʳ-

ʪʦʛʦ ʪʝʛʘ ʟʘʢʨʳʚʘʶʱʠʡ 

ʪʝʛ ʥʝ ʥʘʡʜʝʥ. 

ʂʨʠʪʠʯʝʩʢʘʷ 

025 ʆʪʢʨʳʚʘʶʱʠʡ ʠ ʟʘʢʨʳʚʘʶʱʠʡ ʪʝʛʠ ʥʝ 

ʩʦʚʧʘʜʘʶʪ 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʘʨʝ ʦʪ-

ʢʨʳʪʳʡ ï ʟʘʢʨʳʪʳʡ ʪʝʛ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

026 ʌʘʡʣ ʥʝ ʩʦʜʝʨʞʠʪ ʧʦʣʝʟʥʦʡ ʠʥʬʦʨʤʘ-

ʮʠʠ 

ʂʦʣʠʯʝʩʪʚʦ ʪʝʛʦʚ ʚ ʬʘʡʣʝ 

ʨʘʚʥʦ 0. 

ʂʨʠʪʠʯʝʩʢʘʷ 

027 ʀʪʦʛʦʚʘʷ ʛʣʫʙʠʥʘ ʪʝʛʦʚ ʥʝ ʩʦʚʧʘʜʘʝʪ ʂʘʢʦʡ-ʪʦ ʠʟ ʪʝʛʦʚ ʙʳʣ 

ʥʝʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʟʥʘʥ ʠ 

ʧʘʨʘ ʦʪʢʨʳʪʳʡ - ʟʘʢʨʳ-

ʪr ʡ ʥʝ ʩʦʚʧʘʣʘ 

ʂʨʠʪʠʯʝʩʢʘʷ 

028 ʀʩʩʣʝʜʫʝʤʳʡ ʪʝʢʩʪ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʠʘʣʝʢʪʫ 

ɸʥʘʣʠʟʠʨʫʝʤʳʡ ʪʝʢʩʪ 

ʧʨʠʥʘʜʣʝʞʠʪ ʜʨʫʛʦʤʫ 

ʜʠʘʣʝʢʪʫ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

                                           
17

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʧʨʠ ʯʪʝʥʠʠ ʪʝʛʘ DOCTYPE ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʧʨʠʩʫʪʩʪʚʠʷ ʧʦʩʪʦʨʦʥʥʠʭ ʩʠʤʚʦʣʦʚ 
18

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʧʨʠ ʯʪʝʥʠʠ ʪʨʝʪʴʝʛʦ ʧʘʨʘʤʝʪʨʘ ʪʝʛʘ DOCTYPE ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʰʠʙʦʯʥʦʛʦ ʯʪʝʥʠʷ 

ʥʘʯʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɸʥʘʣʦʛʠʯʥʦ, ʢʦʜ ʦʰʠʙʢʠ 019 - ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʰʠʙʦʯʥʦʛʦ ʯʪʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
19

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʧʨʠ ʯʪʝʥʠʠ ʯʝʪʚʝʨʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʪʝʛʘ DOCTYPE ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʰʠʙʦʯʥʦʛʦ ʯʪʝʥʠʷ 

ʥʘʯʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ɸʥʘʣʦʛʠʯʥʦ, ʢʦʜ ʦʰʠʙʢʠ 021 - ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʦʰʠʙʦʯʥʦʛʦ ʯʪʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 
20

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʜʣʷ ʪʝʛʘ style, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʘʥʘʣʠʟʝ CSS 



100 

 
ʂʦʜ 

ʦʰʠʙʢʠ 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʢʠ ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʥʠ-

ʢʘʝʪ ʦʰʠʙʢʘ. ʇʨʠʤʝʨ 

ʉʪʝʧʝʥʴ ʦʰʠʙʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 

030 ɺ ʪʝʛʝ ʥʘʡʜʝʥʳ ʧʦʩʪʦʨʦʥʥʠʝ ʩʠʤʚʦʣʳ ɺʥʫʪʨʠ ʦʧʠʩʘʥʠʷ ʪʝʛʘ 

ʥʘʡʜʝʥʳ ʩʠʤʚʦʣʳ, ʢʦʪʦ-

ʨʳʝ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʢʣʶ-

ʯʝʚʳʤ ʩʣʦʚʘʤ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

 

 

ʊʘʙʣ. 7 ʦʪʨʘʞʘʝʪ ʦʰʠʙʢʠ, ʚʳʷʚʣʷʝʤʳʝ CSS-ʘʥʘʣʠʟʘʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ ʠʩ-

ʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ çʧʦʜʢʣʶʯʘʝʤʳʭè ʚʥʝʰʥʠʭ çʩʪʠʣʝʚʳʭè ʬʘʡ-

ʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

 

ʊʘʙʣʠʮʘ 7. ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʦʢ CSS 

 

 

ʊʘʙʣ. 8 ʦʪʨʘʞʘʝʪ ʦʰʠʙʢʠ, ʚʳʷʚʣʷʝʤʳʝ JavaScript-ʘʥʘʣʠʟʘʪʦʨʦʤ ʧʨʠ ʘʥʘʣʠʟʝ 

ʠʩʭʦʜʥʳʭ ʪʝʢʩʪʦʚ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮ ʠ çʧʦʜʢʣʶʯʘʝʤʳʭè ʚʥʝʰʥʠʭ çʩʮʝʥʘʨʥʳʭè 

ʬʘʡʣʦʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. 

 

 

ʂʦʜ 

ʦʰʠʙʢʠ 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʢʠ ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʥʠ-

ʢʘʝʪ ʦʰʠʙʢʘ. ʇʨʠʤʝʨ 

ʉʪʝʧʝʥʴ ʦʰʠʙʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 

100 ʅʝʠʟʚʝʩʪʥʳʡ ʩʝʣʝʢʪʦʨ ʆʰʠʙʢʘ ʚ ʠʤʝʥʠ ʩʝʣʝʢʪʦʨʘ 

ʠʣʠ ʩʝʣʝʢʪʦʨ ʥʝʠʟʚʝʩʪʝʥ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

101 ʅʝʢʦʨʨʝʢʪʥʦʝ ʟʥʘʯʝʥʠʝ ʩʚʦʡʩʪʚʘ ʅʝʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ 

ʩʚʦʡʩʪʚʘ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

102 ʅʝʠʟʚʝʩʪʥʦʝ ʩʚʦʡʩʪʚʦ ʀʤʷ ʩʚʦʡʩʪʚʘ ʨʘʩʧʦʟʥʘʥʦ 

ʥʝʢʦʨʨʝʢʪʥʦ ʠʣʠ ʥʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʩʪʘʥʜʘʨʪʫ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

103 CSS ʧʨʘʚʠʣʦ ʦʧʠʩʘʥʦ, ʥʦ ʥʝ ʠʩʧʦʣʴʟʫʝʪ-

ʩ ̫

CSS ʧʨʘʚʠʣʦ ʦʧʠʩʘʥʦ ʚ 

ʪʝʛʝ style ʠʣʠ ʧʨʠʢʨʝʧʣʷʝ-

ʤʦʤ css-ʬʘʡʣʝ, ʥʦ ʥʝ ʠʩ-

ʧʦʣʴʟʫʝʪʩʷ ʚ html-ʢʦʜʝ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 
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ʊʘʙʣʠʮʘ 8. ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʦʢ JavaScript 

ʂʦʜ 

ʦʰʠʙʢʠ 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʢʠ ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʥʠ-

ʢʘʝʪ ʦʰʠʙʢʘ. ʇʨʠʤʝʨ 

ʉʪʝʧʝʥʴ ʦʰʠʙʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 

200 ʆʰʠʙʢʘ ʧʨʠ ʯʪʝʥʠʠ ʪʝʛʘ script ɿʘʢʨʳʚʘʶʱʠʡ ʪʝʛ  script 

ʥʝ ʥʘʡʜʝʥ 

ʂʨʠʪʠʯʝʩʢʘʷ 

201 ʆʰʠʙʢʘ ʦʢʦʥʯʘʥʠʷ ʪʝʛʘ script ʆʰʠʙʦʯʥʳʡ ʟʘʢʨʳʚʘʶ-

ʱʠʡ ʪʝʛ 

ʂʨʠʪʠʯʝʩʢʘʷ 

202 ʆʙʲʷʚʣʷʝʤʳʡ ʦʙʲʝʢʪ ʷʚʣʷʝʪʩʷ ʧʨʝʜ-

ʦʧʨʝʜʝʣʝʥʥʳʤ ʠʤʝʥʝʤ JavaScript 

ʀʟʤʝʥʝʥʠʝ ʧʨʝʜʦʧʨʝʜʝ-

ʣʝʥʥʦʛʦ ʠʤʝʥʠ JavaScript 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

203 ʇʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʦʙʲʝʢʪʘ ʇʦʧʳʪʢʘ ʦʧʨʝʜʝʣʠʪʴ ʨʘ-

ʥʝʝ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʙʲʝʢʪ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

204
21

, 

213
22

 

ʅʝʜʦʧʫʩʪʠʤʳʡ ʪʠʧ ʦʧʝʨʘʥʜʘ ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝ-

ʥʠʷ ʦʧʝʨʘʮʠʠ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

205 ʅʝʢʦʨʨʝʢʪʥʳʡ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʀʤʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨʘ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʜʘ Ja-

vaScrip 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

206 ʅʝʢʦʨʨʝʢʪʥʦʝ ʨʘʩʧʦʟʥʘʚʘʥʠʝ ʧʘʨʘʤʝʪ-

ʨʦʚ ʬʫʥʢʮʠʠ 

ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪ-

ʢʠ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

207 ʅʝʢʦʨʨʝʢʪʥʳʡ ʩʠʤʚʦʣ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ 

ʅʘʯʘʣʴʥʳʡ ʩʠʤʚʦʣ ʜʣʷ 

ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ ʥʝ 

ʥʘʡʜʝʥ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

208 ʅʝʢʦʨʨʝʢʪʥʳʡ ʩʠʤʚʦʣ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʪʝʣʘ ʬʫʥʢʮʠʠ 

ʅʘʯʘʣʴʥʳʡ ʩʠʤʚʦʣ ʜʣʷ 

ʪʝʣʘ ʬʫʥʢʮʠʠ ʥʝ ʥʘʡʜʝʥ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

209 ʈʘʟʣʠʯʥʦʝ ʯʠʩʣʦ ʧʘʨʘʤʝʪʨʦʚ ʫ ʚʳʟʳʚʘ-

ʝʤʦʡ ʠ ʦʧʠʩʳʚʘʝʤʦʡ ʬʫʥʢʮʠʠ 

ʅʝʩʦʦʪʚʝʪʩʪʚʠʝ ʯʠʩʣʘ 

ʧʘʨʘʤʝʪʨʦʚ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

210 ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ N-ʛʦ ʧʘʨʘʤʝʪʨʘ ʚʳʟʳ-

ʚʘʝʤʦʡ ʠ ʦʧʠʩʳʚʘʝʤʦʡ ʬʫʥʢʮʠʠ 

ʊʠʧʳ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʩʦʚ-

ʧʘʜʘʶʪ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

211 ʈʘʟʣʠʯʥʳʝ ʪʠʧʳ N-ʛʦ ʧʘʨʘʤʝʪʨʘ ʚʳʟʳ-

ʚʘʝʤʦʛʦ ʠ ʦʧʠʩʳʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʊʠʧʳ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʩʦʚ-

ʧʘʜʘʶʪ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

212 ʅʝʷʚʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʠʧʦʚ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ ʪʠʧʘ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

214 ɼʘʥʥʳʡ ʵʣʝʤʝʥʪ ʤʘʩʩʠʚʘ ʤʦʞʝʪ ʥʝ ʩʫ-

ʱʝʩʪʚʦʚʘʪʴ 

ʅʝʷʚʥʦʝ ʦʙʨʘʱʝʥʠʝ ʢ 

ʵʣʝʤʝʥʪʫ ʤʘʩʩʠʚʘ, ʢʦʪʦ-

ʨʦʛʦ ʤʦʞʝʪ ʥʝ ʙʳʪʴ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

                                           
21

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʜʣʷ ʚʪʦʨʦʛʦ ʦʧʝʨʘʥʜʘ 
22

 ɺʳʜʝʣʝʥʥʘʷ ʦʰʠʙʢʘ ʜʣʷ ʧʝʨʚʦʛʦ ʦʧʝʨʘʥʜʘ 
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ʂʦʜ 

ʦʰʠʙʢʠ 

ɼʠʘʛʥʦʩʪʠʢʘ ʦʰʠʙʢʠ ʉʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʚʦʟʥʠ-

ʢʘʝʪ ʦʰʠʙʢʘ. ʇʨʠʤʝʨ 

ʉʪʝʧʝʥʴ ʦʰʠʙʢʠ 

ʜʣʷ ʘʥʘʣʠʟʘʪʦʨʘ 

215 ʅʝʷʚʥʘʷ ʜʝʢʣʘʨʘʮʠʷ ʧʝʨʝʤʝʥʥʦʡ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʤʝʥ-

ʥʦʡ ʙʝʟ ʷʚʥʦʡ ʜʝʢʣʘʨʘʮʠʠ 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

216 ʆʪʩʫʪʩʪʚʠʷ ʟʥʘʢʘ ʧʨʝʧʠʥʘʥʠʷ ʚ ʢʦʥʮʝ 

ʢʦʥʩʪʨʫʢʮʠʠ 

ɺʦʟʤʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʚ 

ʢʦʥʩʪʨʫʢʮʠʠ var 

ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

217 ʅʝʢʦʨʨʝʢʪʥʳʡ ʚʦʟʚʨʘʱʘʝʤʳʡ ʪʠʧ 

ʬʫʥʢʮʠʠ 

ʅʝʩʦʚʧʘʜʝʥʠʝ ʪʠʧʦʚ ʇʨʝʜʫʧʨʝʞʜʝʥʠʝ 

 

3.4. ̃ ̗̜̑̉̎̉̐ ̗̏̑̄́̎̉̈́̉̉ ̜̑́̂̏̓ ́̎́̌̉̈́̓̏̑́ ̐̑̉ ̉̒̒̌̆̅̏̃́̎̉̉ ̒ ̖̃̆̑Ȥ

̝̙̖̂̏̌̉ ̗̜̖̉̎̏̑̍́̉̏̎̎̕ ̑̆̒̔̑̒̏̃ 

 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚʝʙ-ʘʥʘʣʠʟʘʪʦʨʘ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʭʨʘʥʝʥʠʠ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ ʚʝʙ-ʩʩʳʣʦʢ: 

 - ʥʘʡʜʝʥʥʳʝ ʚʝʙ-ʩʩʳʣʢʠ (ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʪʦʙʨʘʥʥʳʭ ʩʩʳʣʦʢ ʩ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮ); 

 - ʟʘʛʨʫʞʝʥʥʳʝ ʚʝʙ-ʩʩʳʣʢʠ; 

 - ʧʝʨʝʘʜʨʝʩʦʚʘʥʥʳʝ ʚʝʙ-ʩʩʳʣʢʠ; 

 - ʦʰʠʙʦʯʥʳʝ ʚʝʙ-ʩʩʳʣʢʠ; 

 - ʚʥʝʰʥʠʝ ʚʝʙ-ʩʩʳʣʢʠ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʪʠʧʘʤʠ ʩʩʳʣʦʢ ʷʚʣʷʶʪʩʷ ʥʘʡʜʝʥ-

ʥʳʝ, ʟʘʛʨʫʞʝʥʥʳʝ ʠ ʦʰʠʙʦʯʥʳʝ, ʪ.ʢ. ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʪʘʧʘ çʘʥʘʣʠʟʘ ʦʪʦʙʨʘʥʥʳʭ 

ʩʩʳʣʦʢè ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʪʦʙʨʘʥʥʳʝ ʩʩʳʣʢʠ ʩʨʝʜʠ ʨʘʥʝʝ ʟʘʛʨʫʞʝʥʥʳʭ, ʨʘʥʝʝ 

ʥʘʡʜʝʥʥʳʭ ʠ ʫʞʝ ʦʰʠʙʦʯʥʳʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ ʧʨʦʚʝʩʪʠ ʧʦʠʩʢ N ʦʪʦʙʨʘʥ-

ʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ ʩʨʝʜʠ M ʟʘʛʨʫʞʝʥʥʳʭ, K ʥʘʡʜʝʥʥʳʭ ʠ L ʦʰʠʙʦʯʥʳʭ. 

ɼʣʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʝʙ-ʩʩʳʣʦʢ ʚʦʟʤʦʞʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʫʢ-

ʪʫʨʳ ʜʘʥʥʳʭ ʷʚʣʷʝʪʩʷ: 

 - ʜʠʥʘʤʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ʩʪʨʦʢ; 

 - ʜʨʝʚʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ; 

 - ʙʘʟʘ ʜʘʥʥʳʭ. 
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ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʚʝʙ-ʩʩʳʣʢʘ ï ʬʘʢʪʠʯʝʩʢʠ ʦʪʜʝʣʴʥʳʡ ʧʘʨʘʤʝʪʨ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʙʘʟʫ ʜʘʥʥʳʭ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʭʨʘʥʝʥʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʜʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʥʠʯʝʤ ʥʝ ʩʤʦ-

ʞʝʪ ʧʦʤʦʯʴ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʧʦʣʥʝ ʫʜʦʙʥʳʡ ʠʥʪʝʨʬʝʡʩ ʠ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʙʦʪʳ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʝʙ-ʩʩʳʣʢʘ ʠʤʝʝʪ ʢʣʶʯʝʚʳʝ ʯʘʩʪʠ, ʚ ʢʦʪʦʨʦʡ ʧʦʤʠʤʦ ʠʩʧʦʣʴʟʫʝ-

ʤʦʛʦ ʧʨʦʪʦʢʦʣʘ ʠ ʭʦʩʪʘ ʩʦʜʝʨʞʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙ n-ʦʤ ʫʨʦʚʥʝ ʩʩʳʣʢʠ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ, ʝʩʣʠ ʚʟʷʪʴ ʟʘ ʢʦʨʝʥʴ ʥʘʟʚʘʥʠʝ ʭʦʩʪʘ, ʘ ʣʠʩʪʴʷ ʠ ʢʦʨʥʝʚʳʝ ʚʝʨʰʠʥʳ - ʚʩʝ 

ʦʩʪʘʣʴʥʳʝ ʧʦʜʫʨʦʚʥʠ ʩʩʳʣʢʠ, ʪʦ ʤʘʩʩʠʚ ʚʝʙ-ʩʩʳʣʦʢ ʫʜʦʙʥʦ ʣʦʞʠʪʩʷ ʚ ʜʨʝʚʦʚʠʜ-

ʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢʦ ʚʦʟʤʦʞʥʘ ʩʣʝʜʫʶʱʘʷ ʩʠʪʫʘʮʠʷ: ʚʩʝ ʩʩʳʣʢʠ ʤʦʛʫʪ ʦʢʘ-

ʟʘʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʦʤ ʫʨʦʚʥʝ, ʪʦʛʜʘ ʜʨʝʚʦʚʠʜʥʘʷ ʩʪʨʫʢʪʫʨʘ ʪʝʨʷʝʪ ʧʦʣʥʦʩʪʴʶ 

ʩʤʳʩʣ, ʚʝʜʴ ʪʘʢʦʝ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʣʶʙʦʤ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʝ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʪʘʝʪʩʷ ʩʘʤʳʡ ʧʨʦʩʪʦ ʚʘʨʠʘʥʪ ï ʜʠʥʘʤʠʯʝʩʢʠʡ ʤʘʩʩʠʚ ʩʪʨʦʢ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʚʩʝ ʚʝʙ-ʩʩʳʣʢʠ ʭʨʘʥʠʤ ʙʝʟ ʥʘʟʚʘʥʠʷ ʭʦʩʪʘ, 

ʪ.ʢ. ʵʪʘ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʩʦʚʧʘʜʘʪʴ ʫ ʚʩʝʭ ʚʝʙ-ʩʩʳʣʦʢ. ʀʟ ʜʦʩʪʫʧʥʳʭ ʚʘʨʠʘʥʪʦʚ 

ʧʦʠʩʢʘ ʩʪʨʦʢʠ ʚ ʤʘʩʩʠʚʝ ʩʪʨʦʢ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

 - ʧʨʷʤʦʡ ʧʝʨʝʙʦʨ ʩʪʨʦʢ ʚ ʥʝʦʪʩʦʨʪʠʨʦʚʘʥʥʦʤ ʤʘʩʩʠʚʝ; 

 - ʧʨʷʤʦʡ ʧʝʨʝʙʦʨ ʩʪʨʦʢ ʚ ʦʪʩʦʨʪʠʨʦʚʘʥʥʦʤ ʤʘʩʩʠʚʝ. 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʥʘ ʧʦʠʩʢ ʠʩʢʦʤʦʡ ʩʪʨʦʢʠ ʜʣʷ ʧʝʨʚʦʛʦ ʠ ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 

Ὕ ὴ
ὲ

ς
ρ ὴὲȟ 

Ὕ ὴ
ὲ

ς
ȟ 

ʛʜʝ ὴ - ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʠʩʫʪʩʪʚʠʷ ʠʩʢʦʤʦʡ ʩʪʨʦʢʠ ʚ ʤʘʩʩʠʚʝ ʩʪʨʦʢ, ὲ - ʨʘʟʤʝʨʥʦʩʪʴ 

ʤʘʩʩʠʚʘ ʩʪʨʦʢ. ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ ʧʝʨʚʦʛʦ, ʦʜʥʘʢʦ ʜʦʙʘʚʣʝʥʠʝ 

ʩʪʨʦʢʠ ʚ ʜʘʥʥʳʡ ʤʘʩʩʠʚ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʦʙʘ 

ʚʘʨʠʘʥʪʘ ʷʚʣʷʶʪʩʷ ʤʝʜʣʝʥʥʳʤʠ ʧʨʠ ʙʦʣʴʰʦʤ ʨʘʟʤʝʨʝ ʤʘʩʩʠʚʘ ʩʪʨʦʢ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʤʦʞʝʥ ʩʣʝʜʫʶʱʠʡ ʚʳʭʦʜ ʠʟ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ: ʧʝʨʝʜ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʠʤʚʦʣʴʥʳʤ ʩʨʘʚʥʝʥʠʝʤ ʩʪʨʦʢ ʬʦʨʤʠʨʦʚʘʪʴ ʭʝʰ-ʪʘʙʣʠʮʫ ʩʦ 

ʟʥʘʯʝʥʠʷʤʠ. ʇʦʩʯʠʪʘʝʤ ʚʳʠʛʨʳʰ ʦʪ ʪʘʢʦʛʦ ʩʨʘʚʥʝʥʠʷ. ʇʫʩʪʴ 
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ʛʜʝ M, K, L ï ʨʘʥʝʝ ʧʨʠʥʷʪʳʝ ʦʙʦʟʥʘʯʝʥʠʷ, ὈȣὈ  ï ʜʣʠʥʳ ʭʝʰ-ʪʘʙʣʠʮ. ʊʦʛʜʘ 

ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʩʨʘʚʥʝʥʠʡ ʜʣʷ ʧʦʠʩʢʘ ʠʩʢʦʤʦʡ ʚʝʙ-ʩʩʳʣʢʠ ʙʝʟ ʢʦʣʣʠʟʠʡ [151-152] 

ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʤʘʩʩʠʚʦʚ ʚʝʙ-ʩʩʳʣʦʢ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ 
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ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʙʱʝʝ ʯʠʩʣʦ ʩʨʘʚʥʝʥʠʡ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ 

˞ ὔ ὅȢ 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʩʨʘʚʥʝʥʠʡ ʜʣʷ ʧʦʠʩʢʘ ʠʩʢʦʤʦʡ ʚʝʙ-

ʩʩʳʣʢʠ ʩ ʢʦʣʣʠʟʠʷʤʠ ʙʫʜʝʪ ʙʦʣʴʰʝ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ 

ʜʣʠʥʳ ʭʝʰ-ʪʘʙʣʠʮʳ, ʩʢʦʨʦʩʪʴ ʧʦʠʩʢʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚ ʟʘʜʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ, 

ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʣʝʤʳʤ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʘʢʦʡ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʤʘʩʩʠʚ ʩʪʨʦʢ. 

 

3.5. ̱ ̌̄̏̑̉̓̍ ̠̐̑̏̃̆̅̆̎̉ ̞̆̋̓̉̃̎̏̄̏̕̕ ́̎́̌̉̈́ ̗̜̖̉̎̏̑̍́̉̏̎̎̕ ̑̆̒̔̑̒̏̃ 

 

ɺ ʧʘʨʘʛʨʘʬʝ 3.2 ʦʪʤʝʯʝʥʦ, ʯʪʦ ʛʣʘʚʥʳʡ ʮʠʢʣ ʧʨʦʮʝʩʩʘ ʘʥʘʣʠʟʘ ʩʦʩʪʦʠʪ ʠʟ 

ʪʨʝʭ ʵʪʘʧʦʚ: ʟʘʛʨʫʟʢʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ, ʘʥʘʣʠʟ ʠʥʪʨʝʥʝʪ-ʩʪʨʘʥʠʮʳ ʠ ʘʥʘʣʠʟ 

ʥʘʡʜʝʥʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʩʳʣʦʢ. ʂʘʢ ʧʨʘʚʠʣʦ, ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʤʳ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʥʠ-

ʮʠʘʣʠʟʘʮʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ çʛʣʘʚʥʦʛʦ ʧʦʪʦʢʘè, ʢʦʪʦʨʳʡ ʢʦʦʨʜʠʥʠʨʫʝʪ ʧʨʠ ʚʳ-

ʧʦʣʥʝʥʠʠ ʚʩʝ ʜʝʡʩʪʚʠʷ ʥʘʜ ʚʳʜʝʣʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʦʛʜʘ ʚʩʝ ʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʘ ʧʨʦʠʟʚʝʩʪʠ ʧʨʦʛʨʘʤʤʘ, ʩʦʛʣʘʩʥʦ ʦʧʠʩʘʥʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʤʥʦʛʦʧʦʪʦʯʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥ rʥʘ ʩʣʝʜʫʶ-

ʱʝʡ ʩʭʝʤʝ (ʈʠʩ. 18). 
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ɿʘʛʨʫʟʢʘ ʚʝʙ-

ʩʪʨʘʥʠʮr

ʅʘʯʘʣʦ

ɸʥʘʣʠʟ

ʚʝʙ-ʩʪʨʘʥʠʮr

ɸʥʘʣʠʟ 

ʩʩrʣʦʢ

ɿʘʚʝʨh ʝʥʠʝ
 

ʈʠʩ. 18. ʆʜʥʦʧʦʪʦʯʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ çɸʢʫʣʘè 

 

 

ʈʠʩ. 19. ʉʦʦʪʥʦʰʝʥʠʝ ʟʘʪʨʘʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʦʩʥʦʚʥʳʤʠ ʵʪʘʧʘʤʠ ʧʨʠ ʧʨʦ-

ʚʝʜʝʥʠʠ ʦʜʥʦʧʦʪʦʯʥʦʛʦ ʘʥʘʣʠʟʘ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ 

 

ʅʘ ʠʟʦʙʨʘʞʝʥʥʦʡ ʩʭʝʤʝ (ʈʠʩ. 18) ʧʨʝʜʩʪʘʚʣʝʥ çʛʣʘʚʥʳʡ ʧʦʪʦʢè, ʢʦʪʦʨʳʡ 

ʠʤʝʝʪ ʥʘʯʘʣʦ (ʠʥʠʮʠʘʣʠʟʘʮʠʶ ʧʦʪʦʢʘ) ʠ ʢʦʥʝʮ (ʟʘʚʝʨʰʝʥʠʝ ʧʦʪʦʢʘ), ʘ ʚ çʪʝʣʝè 

ʧʦʪʦʢʘ - ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʛʦ ʵʪʘʧʳ. 
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ɺʨʝʤʷ (ʩʝʢ) 

ɿʘʛʨʫʢʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ 

ɸʥʘʣʠʟ ʚʝʙ-ʩʪʨʘʥʠʮʳ 

ɸʥʘʣʠʟ ʚʝʙ-ʩʩʳʣʦʢ 
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ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ (ʈʠʩ. 19) ʧʦʢʘʟʘʣ, ʯʪʦ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʚʨʝʤʝʥʠ, ʘ ʠʤʝʥʥʦ 63%, ʟʘʥʠʤʘʝʪ ʟʘʛʨʫʟʢʘ ʫʜʘʣʝʥʥʦʡ ʠʥʪʨʝʥʝʪ-ʩʪʨʘʥʠʮʳ ʥʘ 

ʣʦʢʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʩʢʦʣʴʢʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʚʦ-ʧʝʨʚʳʭ, ʧʝ-

ʨʝʜ ʪʝʤ ʢʘʢ ʟʘʛʨʫʟʠʪʴ ʚʝʙ-ʩʪʨʘʥʠʮʫ, ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʫʙʝʜʠʪʴʩʷ ʚ ʝʝ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʥʘʯʘʣʘ ʥʝʦʙʭʦʜʠʤʦ ʦʪʧʨʘʚʠʪʴ çʵʭʦè-ʟʘʧʨʦʩ, ʧʨʠ ʦʪʚʝʪʝ ʥʘ 

ʢʦʪʦʨʳʡ ʧʨʦʛʨʘʤʤʘ ʜʦʣʞʥʘ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʟʘʛʨʫʟʢʝ, ʥʘ ʢʦʪʦʨʦʝ ʫʭʦʜʠʪ ʯʘʩʪʴ 

ʚʨʝʤʝʥʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʠ ʦʪʧʨʘʚʢʝ çʵʭʦè-ʟʘʧʨʦʩʘ, ʦʪʚʝʪ ʥʝ ʚʩʝʛʜʘ ʧʨʠʭʦʜʠʪ ʙʳʩʪ-

ʨʦ ʠ ʧʨʦʛʨʘʤʤʝ ʧʨʠʭʦʜʠʪʩʷ ʞʜʘʪʴ ʵʪʦʛʦ ʦʪʚʝʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ, ʩʨʘʙʘʪʳʚʘʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ çtime-outè, ʢʦʪʦʨʳʡ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦ ʧʨʝʚʳʰʝʥʠʠ ʣʠʤʠʪʘ ʦʞʠʜʘʥʠʷ, 

ʚ-ʪʨʝʪʴʠʭ, ʵʪʦ ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʨʘʙʦʪʳ ʩʝʪʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʪ.ʢ. ʜʣʷ ʨʘʙʦʪʳ ʩ ʩʝ-

ʪʝʚʳʤʠ ʦʧʝʨʘʮʠʷʤʠ ʤʦʞʥʦ ʣʠʙʦ ʥʘʧʨʷʤʫʶ ʠʩʧʦʣʴʟʦʚʘʪʴ Socket API, ʣʠʙʦ ʩʪʦ-

ʨʦʥʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʢʦʪʦʨʳʡ ʨʝʘʣʠʟʫʝʪ ʚʩʝ ʩʝʪʝʚʳʝ ʬʫʥʢʮʠʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟ-

ʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʠ çʛʣʘʚʥʦʛʦ ʧʦʪʦʢʘè ʢʘʢ ʤʠʥʠʤʫʤ ʥʘ ʜʚʘ 

ʚʪʦʨʦʩʪʝʧʝʥʥʳʭ ʧʦʪʦʢʘ, ʘ ʠʤʝʥʥʦ ʟʘʛʨʫʟʢʘ ʠ ʘʥʘʣʠʟ. 

ʊʨʝʪʠʡ ʵʪʘʧ ï ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ ï ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʦʪʦ-

ʙʨʘʥʥʳʭ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ ʠʥʪʝʨʥʝʪ-ʩʩʳʣʦʢ ʩʨʝʜʠ ʫʞʝ ʨʘʥʝʝ ʥʘʡʜʝʥʥʳʭ ʠ ʟʘʛʨʫ-

ʞʝʥʥʳʭ ʠʥʪʝʨʥʝʪ-ʩʩʳʣʦʢ ʚʝʙ-ʨʝʩʫʨʩʘ. ɺ ʥʘʯʘʣʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘ ʜʘʥʥʳʡ ʵʪʘʧ ʟʘʥʠʤʘʝʪ ʚʩʝʛʦ ʣʠʰʴ 1% ʦʪ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠ ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʘʥʘʣʠʟʝ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʥʘʡʜʝʥʥʳʭ ʠ ʟʘ-

ʛʨʫʞʝʥʥʳʭ ʠʥʪʨʝʥʝʪ-ʩʩʳʣʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 21% (ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʝʝ ʩʦʩʪʘʚʣʷʝʪ 

ʚʩʝʛʦ 8%). ʇʦʵʪʦʤʫ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʚʪʦʨʦ-

ʩʪʝʧʝʥʥʦʛʦ ʧʦʪʦʢʘ çʘʥʘʣʠʟè ʥʘ ʜʚʘ ʚʪʦʨʠʯʥʳʭ ʧʦʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʭʦʜʷ ʠʟ 

ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʥʘ ʢʘʞʜʳʡ ʵʪʘʧ ʪʨʝʙʫʝʪʩʷ ʚʳʜʝʣʷʪʴ ʦʪʜʝʣʴʥʳʡ 

ʧʦʪʦʢ. ʈʠʩ. 20 ʦʪʦʙʨʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʩʩʫʞʜʝʥʠʡ. 
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ʇʝʨʝʜʘʯʘ ʘʜʨʝʩʘ ʚʝʙ-ʨʝʩʫʨʩʘ

ɿʘʛʨʫʟʢʘ ʛʣʘʚʥʦʡ ʚʝʙ-ʩʪʨʘʥʠʮr

ʇʝʨʝʜʘʯʘ ʜʣ̫ ʧʨʦʚʝʜʝʥʠ̫ ʘʥʘʣʠʟʘ

ɸʥʘʣʠʟ ʚʝʙ-ʩʪʨʘʥʠʮr

ʇʝʨʝʜʘʯʘ ʥʘʡʜʝʥʥrʭ ʩʩrʣʦʢ

ɸʥʘʣʠʟ ʥʘʡʜʝʥʥrʭ ʩʩrʣʦʢ

ʇʝʨʝʜʘʯʘ ʦʪʦʙʨʘʥʥrʭ ʩʩrʣʦʢ

ɼʘʣɹʥʝʡh ʠʡ ʘʥʘʣʠʟ ʚʝʙ-ʩʪʨʘʥʠʮ

ɺr ʧʦʣʥʝʥʠʝ ʜʝʡʩʪʚʠʡ ʜʣ̫ ʟʘʚʝʨh ʝʥʠ̫ 

ʘʥʘʣʠʟʘ

 

ʈʠʩ. 20. ʇʨʝʜʣʦʞʝʥʥʳʡ ʚʘʨʠʘʥʪ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

 

ʈʠʩ. 20 ʩʦʜʝʨʞʠʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʛʣʘʚʥʳʤ ʠ ʚʪʦʨʦ-

ʩʪʝʧʝʥʥʳʤʠ ʧʦʪʦʢʘʤʠ. ʇʨʦʮʝʩʩ ʘʥʘʣʠʟʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʪʨʝʭ ʧʦʪʦ-

ʢʦʚ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʘʢʦʥʯʝʥʥʳʤ ʵʪʘʧʦʤ ï ʟʘʛʨʫʟʢʘ 

ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠ ʘʥʘʣʠʟ 

ʦʪʦʙʨʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ. ɼʣʷ ʥʘʯʘʣʘ, ʛʣʘʚʥʳʡ ʧʦʪʦʢ ʧʝʨʝʜʘʝʪ ʧʦʪʦʢʫ ʟʘʛʨʫʟʢʠ ʠʩ-

ʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʠʥʬʦʨʤʘʮʠʶ ʦ ʥʘʯʘʣʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʠʥ-

ʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ. ʇʦʪʦʢ ʚʳʧʦʣʥʷʝʪ ʟʘʛʨʫʟʢʫ ʠ ʧʝʨʝʜʘʝʪ ʩʦʭʨʘʥʝʥʥʫʶ ʚʝʙ-ʩʪʨʘʥʠʮʫ 
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ʧʦʪʦʢʫ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʚ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ 

ʫ ʜʘʥʥʦʛʦ ʧʦʪʦʢʘ ʥʝʪ ʙʦʣʴʰʝ ʚʝʙ-ʩʩʳʣʦʢ ʜʣʷ ʟʘʛʨʫʟʢʠ, ʪʦ ʧʦʪʦʢ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ 

ʩʚʦʶ ʨʘʙʦʪʫ. ʇʦʪʦʢ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʧʨʦʠʟʚʦʜʠʪ ʘʥʘʣʠʟ, 

ʚʳʷʚʣʷʝʪ ʥʘʡʜʝʥʥʳʝ ʦʰʠʙʢʠ ʠ ʧʝʨʝʜʘʝʪ ʩʣʝʜʫʶʱʝʤʫ ʧʦʪʦʢʫ ʚʳʙʦʨʢʫ ʠʟ ʦʙʥʘʨʫ-

ʞʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ. ɼʘʥʥʳʡ ʧʦʪʦʢ ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʦʶ ʨʘʙʦʪʫ, ʪ.ʢ. ʩʦʭʨʘʥʝʥ-

ʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ ʥʝ ʦʩʪʘʝʪʩʷ. ʅʘʢʦʥʝʮ, ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʩʣrʦʢ ʧʨʦʩʤʘʪʨʠʚʘʝʪ 

ʧʝʨʝʜʘʥʥʳʡ ʩʧʠʩʦʢ ʚʝʙ-ʩʩʳʣʦʢ ʚ ʨʘʥʝʝ ʥʘʡʜʝʥʥʳʭ ʠ ʟʘʛʨʫʞʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʢʘʭ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʜʘʥʥʦʛʦ ʧʦʪʦʢʘ ʷʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʦʪʦʙʨʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ 

ʚ ʩʧʠʩʦʢ ʫʞʝ ʥʘʡʜʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ. 

 

ɿʘʛʨʫʟʢʘ

ʚʝʙ-ʩʪʨʘʥʠʮr
ʉʦʭʨʘʥʝʥʥʘ̫

ʚʝʙ-ʩʪʨʘʥʠʮʘ

ɸʥʘʣʠʟ

ʚʝʙ-ʩʪʨʘʥʠʮr

ʉʧʠʩʦʢ ʩʩrʣʦʢʉʧʠʩʦʢ ʩʩrʣʦʢ

ɸʥʘʣʠʟ 

ʩʩrʣʦʢ
 

ʈʠʩ. 21. ʆʙʱʘʷ ʩʭʝʤʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚʘʨʠʘʥʪʘ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 
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ʈʠʩ. 21 ʦʪʦʙʨʘʞʘʝʪ ʜʘʣʴʥʝʡʰʫ  ʁʨʘʙʦʪʫ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ. ʇʦʪʦʢ 

ʟʘʛʨʫʟʢʠ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʠʟ ʩʧʠʩʢʘ ʥʘʡʜʝʥʥʳʭ ʩʩʳʣʦʢ çʟʘ-

ʙʠʨʘʝʪè ʩʩʳʣʢʫ ʜʣʷ ʟʘʛʨʫʟʢʠ, ʢʦʪʦʨʫʶ ʟʘʛʨʫʟʠʚ, çʧʝʨʝʜʘʝʪè ʧʦʪʦʢʫ ʜʣʷ ʘʥʘʣʠʟʘ 

ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ. ʈʘʙʦʪʘ ʧʦʪʦʢʘ ʧʨʦʜʦʣʞʘʝʪʩ ̫ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʧʠʩʦʢ ʥʘʡʜʝʥʥʳʭ 

ʚʝʙ-ʩʩʳʣʦʢ ʥʝ ʟʘʢʦʥʯʠʪʩʷ. ɺ ʵʪʦ ʞʝ ʚʨʝʤʷ, ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʠʩʭʦʜʥʦʛʦ ʪʝʢʩʪʘ ʠʥʪʝʨ-

ʥʝʪ-ʩʪʨʘʥʠʮʳ ʚʳʧʦʣʥʷʝʪ ʩʚʦʶ ʯʘʩʪʴ ʵʪʘʧʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʝʨʝʜʘʝʪ ʩʧʠʩʦʢ 

ʚʳʙʨʘʥʥʳʭ ʩʩʳʣʦʢ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ ʧʦʪʦʢʫ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ. ʇʦ-

ʪʦʢ ʧʨʦʚʦʜʠʪ ʘʥʘʣʠʟ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʩʝ ʟʘʛʨʫʞʝʥʥʳʝ ʠʥ-

ʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ. ɸʥʘʣʦʛʠʯʥʦ, ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ, çʧʦʣʫʯʠʚè 

ʦʯʝʨʝʜʥʳʝ ʥʘʡʜʝʥʥʳʝ ʩʩʳʣʢʠ ʦʪ ʧʨʦʚʝʜʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʥʘʜ ʩʦʭʨʘʥʝʥʥʦʡ ʚʝʙ-

ʩʪʨʘʥʠʮʝʡ ʧʨʦʚʦʜʠʪ ʧʨʦʮʝʩʩ ʩʨʘʚʥʝʥʠʷ ʠ çʧʝʨʝʜʘʝʪè ʜʘʥʥʳʝ ʜʘʣʴʰʝ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʦʤʦʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 

ʧʨʦʮʝʩʩʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ. ʊʘʢ, ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦ çʥʝ-

ʙʦʣʴʰʠʭè ʚʝʙ-ʨʝʩʫʨʩʦʚ, ʚʨʝʤʷ ʘʥʘʣʠʟʘ ʩʦʢʨʘʱʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ. ʆʜʥʘʢʦ 

ʪʘʢʦʡ ʧʦʜʭʦʜ ʠʤʝʝʪ ʦʜʠʥ ʟʘʤʝʪʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ï ʥʝʭʚʘʪʢʘ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʨʝ-

ʩʫʨʩʦʚ ʜʣʷ ʟʘʛʨʫʟʢʠ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʩʩʳʣʦʢ. ʊʘʢʘʷ ʧʨʦʙʣʝʤʘ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʪʦʛʦ, 

ʯʪʦ ʠʩʧʦʣʴʟʫʝʤʳʡ ʩʝʪʝʚʦʡ ʢʦʤʧʦʥʝʥʪ ʤʦʞʝʪ çʧʨʦʩʪʘʠʚʘʪʴè ʧʨʠ ʟʘʛʨʫʟʢʝ ʠʥʪʝʨ-

ʥʝʪ-ʩʪʨʘʥʠʮ, ʪ.ʢ. ʚʝʙ-ʩʪʨʘʥʠʮʘ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʫʧʥʘ, ʥʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʘʥ-

ʥʦʛʦ ʬʘʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʜʦʞʜʘʪʴʩʷ ʧʨʝʚʳʰʝʥʠʷ ʣʠʤʠʪʘ ʦʞʠʜʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ʣʠʙʦ ʧʦʪʦʢʘ ʟʘʛʨʫʟʢʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠʥ-

ʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ, ʣʠʙʦ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʝʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɺʪʦʨʦʡ ʚʘʨʠʘʥʪ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʙʳʩʪʨʫʶ ʟʘ-

ʛʨʫʟʢʫ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ, ʯʪʦ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦ-

ʛʦ ʜʦʩʪʫʧʘ ʚ ʩʝʪʴ ʀʥʪʝʨʥʝʪ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʛʘʨʘʥʪʠʨʦʚʘʥ-

ʥʳʡ ʦʪʢʣʠʢ ʚʝʙ-ʩʪʨʘʥʠʮʳ, ʯʪʦ çʛʨʦʟʠʪè ʦʰʠʙʢʘʤʠ ʚʦ ʚʨʝʤʷ ʟʘʛʨʫʟʢʠ ʠʥʪʝʨʥʝʪ-

ʩʪʨʘʥʠʮʳ ʧʨʠ ʧʣʦʭʦʤ ʢʘʯʝʩʪʚʝ ʢʘʥʘʣʘ ʩʚʷʟʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʦʧʪʠʤʠʟʘʮʠʷ ʧʦʪʦʢʘ 

ʟʘʛʨʫʟʢʠ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ ʠʥʪʝʨʥʝʪ-ʩʪʨʘʥʠʮʳ ʚʦʟʤʦʞʥʘ ʣʠʰʴ ʧʨʠ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘ-

ʥʠʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʨʝʜʣʦʞʝʥʥʦʡ ʨʘʥʝʝ ʦʙʱʝʡ ʩʭʝʤʳ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʨʝʘʣʠ-

ʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʩʧʠʩʢʘ ʥʦʚʳʭ ʦʪʦʙʨʘʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ ʦʪ ʧʦ-
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ʪʦʢʘ ʘʥʘʣʠʟʘ ʦʪʦʙʨʘʥʥʳʭ ʩʩʳʣʦʢ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʜʠʥʘʤʠʯʝʩʢʠ ʟʘʧʫʩʢʘʪʴ ʧʦʪʦʢʠ, 

ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʦʜʥʫ ʠʟ ʚʝʙ-ʩʩʳʣʦʢ. ʈʠʩ. 22 ʩʦʜʝʨʞʠʪ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʫʶ ʨʝʢʦʤʝʥʜʦʚʘʥʥʫʶ ʢʦʥʮʝʧʮʠʶ. 

 

ʉʦʭʨʘʥʝʥʥrʝ

N ʚʝʙ-ʩʪʨʘʥʠʮ

ʉʧʠʩʦʢ ʩʩrʣʦʢ

ʇʘʨʘʣʣʝʣɹʥʘ̫ 

ʟʘʛʨʫʟʢʘ

N ʚʝʙ-ʩʪʨʘʥʠʮ

ʇʦʪʦʢ ʟʘʛʨʫʟʢʠ ʚʝʙ-

ʩʪʨʘʥʠʮ

ʇ
ʦ
ʪʦ
ʢ
 ʜ
ʣ̫
 ʘʥ
ʘʣ
ʠ
ʟʘ 

ʚ
ʝʙ

-ʩʪʨ
ʘʥ
ʠ
ʮ

ʇʦʪʦʢ ʚrʙʦʨʢʠ ʩʩrʣʦʢ ʜʣ̫ 

ʟʘʛʨʫʟʢʠ

 

ʈʠʩ. 22. ʄʦʜʠʬʠʢʘʮʠʦʥʥʳʡ ʚʘʨʠʘʥʪ ʤʥʦʛʦʧʦʪʦʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʩʨʘʚʥʠʪʝʣʴʥʦ çʥʝʙʦʣʴʰʠʭè ʨʝʩʫʨʩʘʭ ʚʦʟ-

ʨʘʩʪʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʝʱʝ ʧʨʠʤʝʨʥʦ ʚ 1.5 ʨʘʟʘ. ʊʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʫʜʘʝʪʩʷ ʧʦʣʫ-

ʯʠʪʴ ʙʣʘʛʦʜʘʨʷ ʧʝʨʝʥʦʩʫ ʥʘʛʨʫʟʢʠ ʩ çʟʘʛʨʫʟʦʯʥʦʛʦ ʙʣʦʢʘè ʥʘ çʘʥʘʣʠʪʠʯʝʩʢʠʡè, 

ʛʜʝ ʧʨʦʚʦʜʠʪʩʷ ʵʪʘʧ ʘʥʘʣʠʟʘ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠʤʝ-

ʶʱʠʝʩʷ ʢʦʤʧʴʶʪʝʨʥʳʝ ʨʝʩʫʨʩʳ. 

ʆʜʥʘʢʦ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʢʨʠʪʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʥʝʛʦ, ʪ.ʢ. ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʴʰʦʤ 
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ʢʦʣʠʯʝʩʪʚʝ ʟʘʧʨʦʩʦʚ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩʝʨʚʝʨ ʤʦʞʝʪ ʣʠʙʦ ʧʦʣʥʦʩʪʴʶ, ʣʠʙʦ ʯʘʩʪʠʯ-

ʥʦ ʠʭ ʧʨʦʠʛʥʦʨʠʨʦʚʘʪʴ (ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ çʦʪʚʝʪʦʤè ʦʪ ʩʝʨʚʝʨʘ ʙʫʜʝʪ ʢʦʜ ʩʦʩʪʦʷʥʠʷ 

503 Service Unavailable). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʘʷ ʤʥʦʛʦʧʦʪʦʯʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʠʟ ʨʘʩʩʫʞʜʝʥʠʡ ʚʳ-

ʰʝ ʧʨʝʜʩʪʘʚʣʷʝʪ: 

 - ʧʘʨʘʣʣʝʣʴʥʫʶ ʟʘʛʨʫʟʢʫ ʥʝʩʢʦʣʴʢʠʭ ʚʝʙ-ʩʪʨʘʥʠʮ; 

 - ʧʘʨʘʣʣʝʣʴʥʳʡ ʘʥʘʣʠʟ ʚʝʙ-ʩʪʨʘʥʠʮʳ; 

 - ʧʘʨʘʣʣʝʣʴʥʳʡ ʘʥʘʣʠʟ ʥʘʡʜʝʥʥʳʭ ʩʩʳʣʦʢ ʥʘ ʚʝʙ-ʩʪʨʘʥʠʮʝ. 

ʊʘʢʦʡ ʚʘʨʠʘʥʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʙʳʩʪʨʫʶ ʟʘʛʨʫʟʢʫ ʚʩʝʭ ʚʝʙ-ʩʪʨʘʥʠʮ ʠʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʘ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʦʣʛʠʡ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ ʢʦʜʘ. 

 

 

ʈʠʩ. 23. ʄʥʦʛʦʧʦʪʦʯʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʈʆʉʉɺʗɿʔ
23

 (ʢʦʥʬʠʛʫʨʘʮʠʷ 

D256-A1-S1)
24

 

 

ʊʘʢ, ʈʠʩ. 23 ʦʪʦʙʨʘʞʘʝʪ ʧʦʯʪʠ ʜʚʫʢʨʘʪʥʳʡ ʦʪʨʳʚ ʟʘʛʨʫʟʦʯʥʦʛʦ ʙʣʦʢʘ ʦʪ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ, ʪʝʤ ʩʘʤʳʤ ʩʦʟʜʘʚʘʷ ʦʯʝʨʝʜʴ ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜ ʧʦʪʦʢʦʤ ʘʥʘʣʠʟʘ 

                                           
23

 ʊʝʩʪʦʚʳʡ ʩʪʝʥʜ: Core i7-860 (ʗʜʝʨ: 4, ʏʘʩʪʦʪʘ: 2.8 ɻɻʮ), 12 Gb RAM DDR3, Localhost http://rossvyaz.ru (ʆʙʱʠʡ 

ʦʙʲʝʤ: 160.4 ʄʙ, ʏʠʩʣʦ ʩʩʳʣʦʢ: 5446) 
24

 D ï ʧʦʪʦʢ ʟʘʛʨʫʟʢʠ ʚʝʙ-ʩʪʨʘʥʠʮ, A ï ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʪʨʘʥʠʮ, S ï ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʩʳʣʦʢ. 
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ɺʨʝʤʷ (ʩʝʢ.) 

ɿʘʛʨʫʟʢʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ, 256 ʧʦʪʦʢʦʚ 

ɸʥʘʣʠʟ ʚʝʙ-ʩʪʨʘʥʠʮʳ, 1 ʧʦʪʦʢ 

ɸʥʘʣʠʟ ʚʝʙ-ʩʩʳʣʦʢ, 1 ʧʦʪʦʢ 
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ʚʝʙ-ʩʪʨʘʥʠʮ, ʥʦ ʠ ʧʝʨʝʜ ʧʦʪʦʢʦʤ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʩʳʣʦʢ. ɹʦʣʝʝ ʪʦʛʦ, ʫʯʠʪʳʚʘʷ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʧʦʪʦʢʫ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʪʨʘʥʠʮ ʥʝʦʙʭʦʜʠʤʦ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʣʷ ʧʨʦʚʝʜʝ-

ʥʠʷ ʨʘʟʙʦʨʘ ʩʪʨʫʢʪʫʨʳ ʠʩʭʦʜʥʦʛʦ ʢʦʜʘ (ʥʘ ʫʯʘʩʪʢʝ ʘʥʘʣʠʟʘ ʩ 238 ʧʦ 335 ʩʝʢʫʥʜʫ 

ʧʨʦʠʩʭʦʜʠʪ ʘʥʘʣʠʟ ʩʣʦʞʥʳʭ ʚʝʙ-ʩʪʨʘʥʠʮ), ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʩʳʣʦʢ ʬʘʢʪʠʯʝʩʢʠ 

ʧʨʦʩʪʘʠʚʘʝʪ. ʕʪʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʩʠʥʭʨʦʥʥʦʡ ʨʘʙʦʪʦʡ ʩ ʧʦʪʦʢʦʤ ʘʥʘʣʠʟʘ ʚʝʙ-

ʩʪʨʘʥʠʮ (ʦʞʠʜʘʥʠʝ ʦʯʝʨʝʜʥʦʡ ʧʦʨʮʠʠ ʥʘʡʜʝʥʥʳʭ ʚʝʙ-ʩʩʳʣʦʢ), ʪʘʢ ʠ ʩʦ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʤʝʥʴʰʝʡ ʩʣʦʞʥʦʩʪʴʶ ʧʦʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʪʨʘʥʠʮ ʠ 

ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʩʳʣʦʢ ʩʦʚʧʘʜʘʶʪ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ (ʈʠʩ. 23). 

ɺ ʨʝʟʫʣʴʪʘʪʝ, ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʥʝʦʙʭʦ-

ʜʠʤʦ ʢʘʢ ʤʠʥʠʤʫʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʨʘʩʧʘʨʘʣʣʝʣʠʚʘʥʠʝ ʧʦʪʦʢʘ ʘʥʘʣʠʟʘ ʚʝʙ-

ʩʪʘʥʠʮʳ ʧʦ ʘʥʘʣʦʛʠʯʥʦʡ ʩʭʝʤʝ ʜʣʷ ʧʦʪʦʢʘ ʟʘʛʨʫʟʢʠ ʚʝʙ-ʩʪʨʘʥʠʮʳ (ʈʠʩ. 22). 

 

 

ʈʠʩ. 24. ʄʥʦʛʦʧʦʪʦʯʥʳʡ ʘʥʘʣʠʟ ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ ʈʆʉʉɺʗɿʔ (ʢʦʥʬʠʛʫʨʘʮʠʷ 

D256-A256-S1) 

 

ʈʠʩ. 24 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʘʥʘʣʠʟʘ ʩʩʳʣʦʢ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʠ ʧʦʪʦʢ ʘʥʘʣʠʟʘ ʚʝʙ-ʩʩʳʣʦʢ çʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʩʪʘʝʪè ʦʪ ʧʦʪʦʢʘ ʟʘʛʨʫʟʢʠ ʚʝʙ-

ʩʩʳʣʦʢ. ʂʨʦʤʝ ʵʪʦʛʦ, ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʘ ʩʦʢʨʘʱʘʝʪʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ (ʩ 

7.8 ʤʠʥʫʪ ʜʦ 3.5 ʤʠʥʫʪ). ʆʜʥʘʢʦ, ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ, ʩʦʟʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘ ̫ʦʯʝʨʝʜʴ 
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ɺʨʝʤʷ (ʩʝʢ.) 

ɿʘʛʨʫʟʢʘ ʚʝʙ-ʩʪʨʘʥʠʮʳ, 256 ʧʦʪʦʢʦʚ 

ɸʥʘʣʠʟ ʚʝʙ-ʩʪʨʘʥʠʮʳ, 256 ʧʦʪʦʢʦʚ 

ɸʥʘʣʠʟ ʚʝʙ-ʩʩʳʣʦʢ, 1 ʧʦʪʦʢ 










































































