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1. ɺʲʚʝʜʝʥʠʝ 

ɼʠʥʘʤʠʢʘʪʘ ʥʘ ʩʲʚʨʝʤʝʥʥʘʪʘ ʜʠʛʠʪʘʣʥʘ ʨʝʘʣʥʦʩʪ ʦʪʢʨʠʚʘ ʨʝʜʠʮʘ ʚʲʧʨʦʩʠ ʟʘ 

ʥʝʡʥʦʪʦ ʘʜʝʢʚʘʪʥʦ ʚʲʟʧʨʠʝʤʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ [1], [2]. ɽʚʦʣʶʮʠʦʥʥʠʪʝ ʧʨʦʤʝʥʠ ʚ 

ʦʪʤʠʥʘʚʘʱʦʪʦ ʚʪʦʨʦ ʜʝʩʝʪʠʣʝʪʠʝ ʥʘ 21 ʚʝʢ, ʧʦʩʪʘʚʠʭʘ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ ʚ ʧʨʠʥ-

ʮʠʧʥʦ ʥʦʚʘ ʩʠʪʫʘʮʠʷ. ʆʪ ʧʘʩʠʚʝʥ ʥʘʙʣʶʜʘʪʝʣ ʚ ʝʨʘʪʘ ʥʘ ʋʝʙ 1.0, ʜʥʝʩ, ʚ ʥʘʚʣʠʟʘ-

ʱʘʪʘ ʝʧʦʭʘ ʥʘ ʋʝʙ 3.0, ʦʙʫʩʣʘʚʷʥʘ ʢʲʤ ʤʦʤʝʥʪʘ ʦʪ ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ Ăʠʥʪʝʨʥʝʪ ʥʘ 

ʦʙʝʢʪʠʪʝñ, ʩʚʲʨʟʚʘʥʠ ʧʦ ʨʘʟʣʠʯʥʠ ʤʨʝʞʦʚʠ ʢʘʥʘʣʠ, ʪʦʡ ʩʝ ʧʨʝʚʲʨʥʘ ʚ ʘʢʪʠʚʝʥ 

ʧʦʪʨʝʙʠʪʝʣ ʠ ʨʘʟʨʘʙʦʪʯʠʢ ʥʘ ʤʥʦʞʝʩʪʚʦ ʜʠʛʠʪʘʣʥʠ ʫʩʣʫʛʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝ-

ʥʠʷ [3]. ʉʠʪʫʘʮʠʷ, ʟʘ ʢʦʷʪʦ ʢʘʪʘʣʠʟʘʪʦʨ ʩʘ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʦʪ ʝʧʦʭʘʪʘ ʋʝʙ 2.0 ʠ 

ʙʲʨʟʠʷ ʜʦʩʪʲʧ ʜʦ ʪʷʭ ʯʨʝʟ ʧʦ-ʩʲʚʲʨʰʝʥʠʪʝ ʠ ʦʣʝʢʦʪʝʥʠ ʤʦʙʠʣʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʆʪ 

ʜʨʫʛʘ ʩʪʨʘʥʘ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʩʦʬʪʫʝʨʥʘʪʘ ʩʨʝʜʘ, ʧʦʟʚʦʣʠ ʝʩʪʝʩʪʚʝʥʠʷ ʜʦʩʪʲʧ ʜʦ 

ʧʨʦʛʨʘʤʥʠ ʨʝʰʝʥʠʷ ʠ ʧʣʘʪʬʦʨʤʠ ʦʪ ʚʠʩʦʢʦ ʥʠʚʦ ʩ ʦʪʚʦʨʝʥ ʢʦʜ (ʥʘʧʨʠʤʝʨ: Java, 

Arduino, App Inventor, Unity), ʯʨʝʟ ʢʦʠʪʦ ʪʘʟʠ ʘʢʪʠʚʥʘ ʨʦʣʷ ʥʘ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ 
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ʩʪʘʥʘ ʣʝʩʥʦ ʠʟʧʲʣʥʠʤʘ. ʇʨʠ ʮʷʣʘʪʘ ʪʘʟʠ ʧʘʣʠʪʨʘ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠ ʧʨʦʤʝʥʠʪʝ ʚ 

ʩʲʚʨʝʤʝʥʥʘʪʘ ʜʠʛʠʪʘʣʥʘ ʩʨʝʜʘ ʥʝ ʩʧʠʨʘʪ ʜʦʪʫʢ. ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʷʪʘ ʥʘ 

ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ ʠ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʘʪʘ ʠʥʜʫʩʪʨʠʷ ʧʨʝʜʦʩʪʘʚʷ Ăʠʥʪʝʣʠʛʝʥʪ-

ʥʠñ (Ăʩʤʘʨʪñ) ʨʝʰʝʥʠʷ ʟʘ ʨʘʙʦʪʘ, ʦʩʥʦʚʘʥʠ ʥʘ ʚʛʨʘʜʝʥʠ ʩʝʥʟʦʨʠ ʠ ʠʥʪʝʨʘʢʪʠʚʥʠ 

2D/3D ʚʠʟʫʘʣʠʟʘʮʠʠ, ʢʦʠʪʦ ʧʦʩʨʝʜʩʪʚʦʤ ʤʫʣʪʠʤʝʜʠʡʥʘ ʜʚʫʧʦʩʦʯʥʘ ʢʦʤʫʥʠʢʘʮʠʷ, 

ʦʪʢʨʠʚʘʪ ʥʦʚʘ ʝʨʘ ʦʪ ʫʩʣʫʛʠ ʚ ʯʦʚʝʢʦ-ʤʘʰʠʥʥʘʪʘ ʠʥʪʝʨʘʢʮʠʷ [4]. ʉʲʚʨʝʤʝʥʥʠʪʝ 

ʤʘʰʠʥʠ ʩʪʘʚʘʪ ʧʦ-ʠʥʪʝʣʠʛʝʥʪʥʠ ʠ ʤʦʛʘʪ ʜʘ ʥʘʤʠʨʘʪ ʘʚʪʦʥʦʤʥʠ ʨʝʰʝʥʠʷ ʥʘ ʨʘʟ-

ʣʠʯʥʠ ʟʘʜʘʯʠ, ʚ ʪ.ʯ. ʠ ʟʘ ʥʝʟʘʚʠʩʠʤʘ ʤʝʞʜʫʤʘʰʠʥʥʘ ʢʦʤʫʥʘʢʘʮʠʷ. ʊʦʚʘ ʧʦʩʨʝʜʩʪ-

ʚʦʤ ʤʫʣʪʠʧʣʘʪʬʦʨʤʝʥʠʪʝ, ʰʠʨʦʢʦʣʝʥʪʦʚʠ ʢʘʙʝʣʥʠ, ʩʘʪʝʣʠʪʥʠ, ʨʘʜʠʦ ʠ ʤʦʙʠʣʥʠ 

ʢʦʤʫʥʠʢʘʮʠʠ, ʦʪʢʨʠʚʘ ʤʥʦʛʦ ʚʲʟʤʦʞʥʦʩʪʠ ʠ ʫʩʢʦʨʷʚʘ ʦʙʱʦʪʦ ʪʝʤʧʦ ʥʘ ʞʠʚʦʪ. 

ʈʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʪʝʨʬʝʡʩʘ, ʚʝʯʝ ʧʦʟʚʦʣʷʚʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʩʤʘʨʪ ʘʩʠʩʪʝʥʪʠ, 

ʧʨʠʪʝʞʘʚʘʱʠ ʨʘʟʣʠʯʥʠ ʘʚʘʪʘʨʠ ʠ ʦʩʠʛʫʨʷʚʘʱʠ ʜʦʧʲʣʥʠʪʝʣʥʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ, 

ʠʥʬʦʨʤʘʮʠʷ ʠ ʫʩʣʫʛʠ, ʚʛʨʘʜʝʥʠ ʠʣʠ ʜʦʩʪʲʧʥʠ ʯʨʝʟ ʤʦʙʠʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ, ʢʲʤ 

ʚʘʰʠʷ ʩʦʮʠʘʣʝʥ ʧʨʦʬʠʣ, ʜʦʤ, ʦʬʠʩ, ʪʨʘʥʩʧʦʨʪ. 

ɺʩʠʯʢʦ ʪʦʚʘ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʩʪʨʝʤʝʞʠ ʟʘ ʧʦ-ʚʠʩʦʢʘ ʠʥʪʝʛʨʘʮʠʷ 

ʥʘ ʩʝʥʟʦʨʥʠʪʝ ʩʠʩʪʝʤʠ, ʚʢʣ. ʜʦ ʥʠʚʦ ʠʤʧʣʘʥʪʘʮʠʷ (ʯʨʝʟ ʪʝʭʥʦʣʦʛʠʠ ʢʘʪʦ NFC ʠ 

RFID), ʠʟʛʨʘʞʜʘ ʝʜʥʘ ʥʦʚʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʘ ʨʝʘʣʥʦʩʪ, ʩʤʝʩʚʘʱʘ ʚʩʝ ʧʦʚʝʯʝ ʞʠʚʘʪʘ 

ʠ ʥʝʞʠʚʘʪʘ ʯʘʩʪ ʦʪ ʥʘʰʠʷ ʩʚʷʪ ʚ ʥʦʚʘ, ʤʥʦʛʦʤʝʨʥʘ ʜʠʛʠʪʘʣʥʘ ʨʝʘʣʥʦʩʪ [5]. 

ʉʲʟʜʘʚʘʪ ʩʝ ʢʘʯʝʩʪʚʝʥʦ ʥʦʚ ʪʠʧ ʢʦʤʧʣʝʢʩʥʠ ʟʘʧʣʘʭʠ ʩ ʭʠʙʨʠʜʝʥ ʭʘʨʘʢʪʝʨ, ʧʦ-

ʣʫʯʝʥʠ ʢʘʪʦ ʝʬʝʢʪ ʦʪ ʩʙʣʲʩʲʢʘ ʠ ʠʥʪʝʨʘʢʮʠʷʪʘ ʤʝʞʜʫ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ ʠ ʪʝʭʥʦʣʦ-

ʛʠʠʪʝ. 

ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʟʘ ʧʨʦʘʢʪʠʚʥʦʪʦ ʠʤ ʠʟʩʣʝʜʚʘʥʝ, ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠ 

ʧʨʦʛʥʦʟʥʠ ʜʘʥʥʠ, ʤʦʜʝʣʠ ʠ ʘʥʘʣʠʟʠ, ʤʘʰʠʥʥʘ ʚʘʣʠʜʘʮʠʷ ʠ ʩʤʝʩʝʥʘ ʚʝʨʠʬʠʢʘʮʠʷ, 

ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʥʘʢʨʘʪʢʦ ʚ ʩʣʝʜʚʘʱʠʷ ʧʘʧʨʘʛʨʘʬ. 

 

2. ʄʝʪʦʜʦʣʦʛʠʷ ʥʘ ʨʘʙʦʪʘ 

ʀʜʝʡʥʦ, ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʝ ʘʛʨʝʛʠʨʘʥʘ ʦʢʦʣʦ ʦʙʱʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʨʘʤʢʘ ʟʘ ʯʦʚʝʢʦ-

ʪʝʭʥʦʣʦʛʠʯʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ (ʚʞ. ʬʠʛʫʨʘ 1), ʦʙʭʚʘʱʘʱʘ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʝʪʘʧʘ: (i) 

ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʙʣʝʤʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, (ii) ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʟʘʧʣʘʭʠʪʝ, (iii) 

ʄʘʰʠʥʥʘ ʚʘʣʠʜʘʮʠʷ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ, (iv) ʀʥʪʝʨʘʢʪʠʚʥʘ ʚʝʨʠʬʠʢʘʮʠʷ.  

 

 
ʌʠʛʫʨʘ 1. ʆʩʥʦʚʥʘ ʠʜʝʷ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ ʟʘ ʨʘʙʦʪʘ, ʘʛʨʝʛʠʨʘʥʘ 

ʦʢʦʣʦ ʦʙʱʘ ʯʦʚʝʢʦ-ʪʝʭʥʦʣʦʛʠʯʥʘ ʠʥʪʝʨʘʢʪʠʚʥʘ ʨʘʤʢʘ ʟʘ ʧʨʦʘʢʪʠʚʥʦ 

ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʥʘ ʭʠʙʨʠʜʥʘ ʟʘʧʣʘʭʠ ʚ ʜʠʛʠʪʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
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ʅʘʡ-ʦʙʱʦ ʧʨʝʜʣʦʞʝʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʧʨʦʘʢʪʠʚʥʘ ʨʘʙʦʪʘ ʧʨʠʣʘʛʘ ʤʝʪʦʜʘ ʥʘ 

ʩʮʝʥʘʨʠʡʥʦʪʦ ʧʣʘʥʠʨʘʥʝ [6], ʠʟʧʦʣʟʚʘʱ ʝʢʩʧʝʨʪʥʠ ʠ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʟʘ ʩʲʟʜʘ-

ʚʘʥʝ ʥʘ ʠʟʩʣʝʜʦʚʘʪʝʣʩʢʘ ʦʩʥʦʚʘ, ʢʦʷʪʦ ʧʦ-ʥʘʪʘʪʲʢ ʩʝ ʘʥʘʣʠʟʠʨʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʩʪʨʫʢ-

ʪʫʨʝʥ [7] ʠ ʩʠʩʪʝʤʝʥ ʘʥʘʣʠʟ [8]. 

ʇʦʣʫʯʝʥʠʪʝ ʧʨʦʛʥʦʟʥʠ ʢʣʘʩʠʬʠʢʘʮʠʠ, ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʘʥʘʣʠʟʠ, 

ʙʠʚʘʪ ʧʦʜʣʦʞʝʥʠ ʥʘ ʤʘʰʠʥʥʘ ʩʪʦʭʘʩʪʠʯʥʘ ʚʘʣʠʜʘʮʠʷ ʯʨʝʟ ʠʜʝʠʪʝ ʦʪ [9], ʦʨʛʘʥʠʟʠ-

ʨʘʥʠ ʦʢʦʣʦ ʤʝʪʦʜʠ ʦʪ ʪʠʧʘ Ăʄʦʥʪʝ-ʂʘʨʣʦñ ʩ ʜʦʙʘʚʷʥʝ ʥʘ ʝʣʝʤʝʥʪʠ ʥʘ ʩʣʫʯʘʡʥʦʩʪ ʠ 

ʤʦʜʝʣʥʦ ʜʝʬʠʥʠʨʘʥʠ ʢʨʠʪʝʨʠʠ ʟʘ ʪʦʯʥʦʩʪ. 

ʅʘʢʨʘʷ, ʝʢʩʧʝʨʪʥʠʪʝ ʧʨʦʛʥʦʟʠ, ʘʥʘʣʠʟʠ ʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʚʘʣʠʜʘʮʠʷʪʘ ʩʝ ʚʝʨʠʬʠ-

ʮʠʨʘʪ ʠ ʚʲʚ ʚʲʦʙʨʘʞʘʝʤʘ ʠʥʪʝʨʘʢʪʚʠʥʘ ʩʠʤʫʣʘʮʠʦʥʥʘ ʠʛʨʘ ʩ ʨʝʘʣʥʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ 

ʦʙʨʘʟʮʠ ʠ ʧʨʦʪʦʪʠʧʠ ʥʘ ʦʯʘʢʚʘʥʠʪʝ ʙʲʜʝʱʠ ʪʝʭʥʦʣʦʛʠʯʥʠ ʨʝʰʝʥʠʷ ʠ ʩʠʪʫʘʮʠʠ. 

ʊʘʢʘ ʨʝʘʢʮʠʠʪʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʙʠʚʘʪ ʦʮʝʥʝʥʠ ʤʥʦʛʦʢʨʝʪʝʨʠʘʣʥʦ, ʢʘʪʦ ʩʝ ʧʦʩʪʠʛʘ ʠ 

ʟʘʢʣʶʯʠʪʝʣʥʘ ʦʮʝʥʢʘ ʥʘ ʧʨʦʛʥʦʟʥʠʪʝ ʦʯʘʢʚʘʥʠʷ ʟʘ ʙʲʜʝʱʠ ʭʠʙʨʠʜʥʠ ʟʘʧʣʘʭʠ ʠ 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʚ ʪʨʘʥʩʬʦʨʤʠʨʘʥʘʪʘ ʩʲʚʨʝʤʝʥʥʘ ʜʠʛʠʪʘʣʥʘ ʨʝʘʣʥʦʩʪ. 

ɺ ʩʣʝʜʚʘʱʠʷ ʧʘʨʘʛʨʘʬ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘʥʠ ʥʷʢʦʠ ʠʟʙʨʘʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʟʫʣ-

ʪʘʪʠ ʦʪ ʧʨʝʜʣʦʞʝʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʟʘ ʨʘʙʦʪʘ, ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʣʠʯʥʠʪʝ ʥʝʡʥʠ ʝʪʘʧʠ ʠ 

ʦʙʣʘʩʪʠ ʦʪ ʦʯʘʢʚʘʥʦʪʦ ʨʘʟʚʠʪʠʝ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʝʨʘ. 

 

3. ʀʟʙʨʘʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʨʝʟʫʣʪʘʪʠ 

ʇʨʝʜʚʠʜ ʰʠʨʦʢʠʷ ʦʙʭʚʘʪ ʥʘ ʧʨʝʜʣʦʞʝʥʘʪʘ ʤʝʪʦʜʦʣʦʛʠʷ ʪʫʢ ʱʝ ʙʲʜʘʪ ʨʘʟʛʣʝʜʘ-

ʥʠ ʥʷʢʦʠ ʟʥʘʯʠʤʠ ʨʝʟʫʣʪʘʪʠ ʦʪ ʥʝʡʥʦʪʦ ʧʦʝʪʘʧʥʦ ʧʨʠʣʘʛʘʥʝ, ʢʦʠʪʦ ʩʘ ʜʦʧʲʣʥʠʪʝʣ-

ʥʦ ʠʣʶʩʪʨʠʨʘʥʠ ʩ ʘʢʪʫʘʣʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʨʠ. 

 

3.1. ɼʝʬʠʥʠʨʘʥʝ ʥʘ ʧʨʦʙʣʝʤʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʲʨʚʠ ʝʪʘʧ ʩʝ ʠʟʚʲʨʰʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʝʢ-

ʩʧʝʨʪʥʠ ʟʥʘʥʠʷ ʠ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ, ʠʟʚʣʝʯʝʥʠ ʩ ʤʝʪʦʜʠ ʢʘʪʦ Ăʙʨʝʡʥʩʪʦʨʤʠʥʛñ, 

Ăɼʝʣʬʠñ ʠ ʜʨ. [10]. 

ʆʙʦʙʱʘʚʘʥʝʪʦ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ, ʤʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʦ ʩ ʨʘʟʣʠʯʥʠ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʠ ʤʝʪʦʜʠ, ʚ ʪ.ʯ. ʠ ʩ ʚʝʨʦʷʪʥʦʩʪʥʦ ʦʮʝʥʷʚʘʥʝ. ʅʷʢʦʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʤʝʨʠ ʟʘ 

ʪʦʚʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʝʢʩʧʝʨʪʥʠ ʠ ʣʠʪʝʨʘʪʫʨʥʠ ʜʘʥʥʠ ʟʘ ʦʯʘʢʚʘʥʘʪʘ ʜʠʥʘʤʠʢʘ ʚ 

ʜʠʛʠʪʘʣʥʦʪʦ ʦʙʱʝʩʪʚʦ ʜʦ 2021 [11] ʠ ʚ ʯʘʩʪʥʦʩʪ ï ʟʘʧʣʘʭʠʪʝ ʟʘ Ăʠʥʪʝʨʥʝʪ ʥʘ ʦʙʝʢ-

ʪʠʪʝñ [12] ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʦʯʘʢʚʘʥʠʪʝ ʚʝʢʪʦʨʠ ʟʘ ʘʪʘʢʘ ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛʫʨʘ 2. 

 (ʘ) 
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            (ʙ) 

ʌʠʛʫʨʘ 2. ʆʙʦʙʱʝʥʘ ʦʮʝʥʢʘ ʥʘ ʦʯʘʢʚʘʥʘʪʘ ʜʠʥʘʤʠʢʘ ʚ ʜʠʛʠʪʘʣʥʦʪʦ ʦʙʱʝʩʪʚʦ (ʘ) ʠ 

ʚʝʨʦʷʪʥʦʩʪʥʦ ʦʮʝʥʷʚʘʥʝ ʥʘ ʟʘʧʣʘʭʠʪʝ ʟʘ Ăʠʥʪʝʨʥʝʪ ʥʘ ʦʙʝʢʪʠʪʝñ (ʙ) ʧʦ [11], [12]. 

 

ʇʨʝʜʩʪʘʚʝʥʠʪʝ ʨʝʟʫʣʪʘʪʠ, ʥʘ ʪʦʟʠ ʝʪʘʧ ʦʪ ʧʨʠʣʘʛʘʥʝ ʥʘ ʤʝʪʦʜʦʣʦʛʠʷʪʘ, ʜʘʚʘʪ 

ʘʛʨʝʛʠʨʘʥʘ, ʧʨʦʘʢʪʠʚʥʘ ʦʮʝʥʢʘ ʥʘ ʙʲʜʝʱʝʪʦ ʚ ʜʠʛʠʪʘʣʥʦʪʦ ʦʙʱʝʩʪʚʦ ʜʦ 2021, ʙʝʟ 

ʜʘ ʩʝ ʦʪʯʠʪʘʪ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʮʝʥʘʨʠʠ ʥʘ ʨʘʟʚʠʪʠʝ ʠ ʚʲʟʥʠʢʚʘʱʠ ʧʨʠ 

ʪʦʚʘ, ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʠ ʚʨʲʟʢʠ. ɺ ʩʣʝʜʚʘʱʘʪʘ ʯʘʩʪ ʦʪ ʥʘʩʪʦʷʱʠʷ ʧʘʨʘʛʨʘʬ, ʪʦʟʠ 

ʘʥʘʣʠʪʠʯʝʥ ʚʲʧʨʦʩ ʱʝ ʙʲʜʝ ʨʘʟʛʣʝʜʘʥ ʧʦ-ʜʝʪʘʡʣʥʦ. 

 

3.2. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʥʘ ʟʘʧʣʘʭʠʪʝ 

ʆʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʝʪʘʧ ʩʝ ʠʟʚʲʨʰʚʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʥʘ ʙʘʟʘʪʘ ʥʘ ʤʘʰʠʥʥʘ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʥʘ Ăʤʝʪʦʜʘ ʥʘ ʩʮʝʥʘʨʠʠʪʝñ, ʢʘʪʦ ʩʝ ʧʨʘʚʠ ʮʷʣʦʩʪʥʘ ʦʮʝʥʢʘ ʥʘ ʜʠʥʘ-

ʤʠʢʘʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʥʘ Ăʚʲʟʤʦʞʥʦʪʦ ʙʲʜʝʱʝñ [6]. ʊʦ ʝ ʧʨʝʜʩʪʘʚʝʥʦ ʢʘʪʦ ʩʣʝʜ-

ʩʪʚʠʝ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʪʨʫʢʪʫʨʝʥ ʘʥʘʣʠʟ ʠ ʧʦʣʫʯʘʚʘʥʝʪʦ ʥʘ Ăʤʘʪʨʠʮʘ ʥʘ 

ʢʨʦʩʢʦʥʩʠʩʪʝʥʪʥʦʩʪñ, ʩʲʜʲʨʞʘʱʘ ʚʟʘʠʤʥʦʠʟʢʣʶʯʚʘʱʠ ʩʝ ʘʣʪʝʨʥʘʪʠʚʠ, ʨʘʟʧʨʝʜʝ-

ʣʝʥʠ ʧʦ ʠʟʤʝʨʝʥʠʷ. ʊʘʢʘ ʙʠʚʘʪ ʠʜʝʥʪʠʬʠʮʠʨʘʥʠ ʜʚʘ ʪʠʧʘ ʩʮʝʥʘʨʠʡʥʠ ʢʦʤʙʠʥʘʮʠʠ 

(ʬʠʛʫʨʘ 3ʘ): Ăʘʢʪʠʚʥʠñ ï ʜʠʨʝʢʪʥʦ ʫʧʨʘʚʣʘʝʤʠ ʠ Ăʧʘʩʠʚʥʠñ ï ʠʥʜʠʨʝʢʪʥʦ ʫʧʨʘʚʣʷ-

ʝʤʠ [13]. 

ʇʦ-ʥʘʪʘʪʲʢ, ʟʘ ʜʘʜʝʥʘ ʩʮʝʥʘʨʠʡʥʘ ʢʦʤʙʠʥʘʮʠʷ ʩʝ ʩʲʟʜʘʚʘ ʩʠʩʪʝʤʝʥ ʤʦʜʝʣ, ʧʦʟ-

ʚʦʣʷʚʘʱ ʭʦʣʠʩʪʠʯʥʘ ʦʮʝʥʢʘ ʥʘ ʨʠʩʢʦʚʝʪʝ [12] ʠ ʟʘʧʣʘʭʠʪʝ, ʠʥʪʝʨʧʨʝʪʠʨʘʥ ʥʘ ʙʘʟʘ-

ʪʘ ʥʘ ʜʚʫʧʦʩʦʯʝʥ, ʧʨʝʪʝʛʣʝʥ ʛʨʘʬ, ʠʟʧʦʣʟʚʘʱ ʧʦʜʭʦʜʘ Ăʦʙʝʢʪ-ʚʨʲʟʢʘñ. ʇʦʣʫʯʝʥʠʪʝ 

ʨʝʟʫʣʪʘʪʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʚ 3D ʜʠʘʛʨʘʤʘ, ʦʮʝʥʷʚʘʱʘ ʨʠʩʢʦʚʝʪʝ ʠ ʟʘʧʣʘʭʠʪʝ ʚ ʜʚʘ 

ʙʘʟʦʚʠ ʢʣʘʩʘ: Ăʢʨʠʪʠʯʥʠñ ʠ Ăʥʝʢʨʠʪʠʯʥʠñ (ʬʠʛʫʨʘ 3ʙ). ʊʫʢ ʱʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʠ ʠ ʧʦ-ʜʝʪʘʡʣʥʠ ʢʣʘʩʠʬʠʢʘʮʠʠ [14]. 

 

 (ʘ) 
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 (ʙ) 

ʌʠʛʫʨʘ 3. ʈʝʟʫʣʪʘʪʠ ʦʪ ʩʪʨʫʢʪʫʨʥʠʷ (ʘ) ʠ ʧʦʩʣʝʜʚʘʱʠʷ ʩʠʩʪʝʤʝʥ ʘʥʘʣʠʟ (ʙ) ʟʘ 

ʦʮʝʥʢʘ ʥʘ ʜʠʥʘʤʠʢʘʪʘ ʚ ʜʠʛʠʪʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʦ 2021, ʧʦ [14], [15]. 

 

ʑʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʠ ʜʚʘʪʘ ʘʥʘʣʠʟʘ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʩ ʝʢʩʧʝʨʪʥʦ ʫʯʘʩʪʠʝ ʧʨʠ ʠʟ-

ʧʦʣʟʚʘʥʝ ʥʘ ʩʨʝʜʘʪʘ I-SCIP-MA-SA-RA [12] - [14], ʧʦʟʚʦʣʷʚʘʱʘ ʙʲʨʟʘ ʠ ʠʥʪʫʠʪʠʚʥʘ 

ʨʘʙʦʪʘ ʩʲʩ ʩʠʣʥʦ ʟʘʰʫʤʝʥʠ ʚʭʦʜʥʠ ʜʘʥʥʠ ʠ ʜʘʚʘʱʘ ʠʥʪʝʛʨʠʨʘʥʘ ʦʮʝʥʢʘ ʥʘ ʦʙʱʘʪʘ 

ʯʫʚʩʪʚʠʪʝʣʥʦʩʪ ʚ ʨʘʟʨʘʙʦʪʚʘʥʠʪʝ ʤʦʜʝʣʠ. 

ʇʨʝʜʚʠʜ ʩʫʙʝʢʪʠʚʥʠʷ ʠ ʧʨʦʛʥʦʟʝʥ ʭʘʨʘʢʪʝʨ ʥʘ ʪʝʟʠ ʘʥʘʣʠʟʠ, ʜʦʧʲʣʥʠʪʝʣʥʦ ʙʝ 

ʨʘʟʚʠʪ ʠ ʤʝʪʦʜ ʟʘ ʤʘʰʠʥʥʘ ʚʘʣʠʜʘʮʠʷ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ, ʢʦʡʪʦ ʝ ʨʘʟʛʣʝʜʘʥ ʥʘʢʨʘʪʢʦ 

ʚ ʩʣʝʜʚʘʱʠʷ ʧʘʨʘʛʨʘʬ. 

 

3.3. ʄʘʰʠʥʥʘ ʚʘʣʠʜʘʮʠʷ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ 

ʆʙʝʢʪʠʚʥʘʪʘ ʦʮʝʥʢʘʪʘ ʥʘ ʧʨʦʛʥʦʟʥʠ ʦʯʘʢʚʘʥʠʷ ʟʘ ʙʲʜʝʱʝʪʦ ʝ ʩʣʦʞʝʥ ʠ ʧʨʦʪʠ-

ʚʦʨʝʯʠʚ ʧʨʦʮʝʩ, ʢʦʡʪʦ ʩʝ ʥʫʞʜʘʝ ʠ ʦʪ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝʪʦ ʥʘ ʝʣʝʤʝʥʪ ʥʘ ʩʣʫʯʘʡʥʦʩʪ. 

ʇʨʘʢʪʠʯʝʩʢʠ, ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʪʘʟʠ ʠʜʝʷ ʝ ʙʘʟʠʨʘʥʦ ʥʘ ʨʘʙʦʪʠʪʝ ʥʘ ʌʦʨʝʩʪʲʨ 

ʚʲʨʭʫ ʩʦʮʠʘʣʥʘʪʘ ʜʠʥʘʤʠʢʘ [16], ʢʦʠʪʦ ʩʘ ʧʨʝʜʩʪʘʚʝʥʠ ʚʲʚ ʚʝʨʦʷʪʥʦʩʪʝʥ ʢʦʥʪʝʢʩʪ 

[9]. ʆʩʥʦʚʥʘʪʘ ʠʜʝʷ ʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʧʨʦʛʥʦʟʥʘ ʦʮʝʥʢʘ ʥʘ ʪʨʝʥʜʦʚʝʪʝ ʟʘ ʙʲʜʝʱ ʧʝ-

ʨʠʦʜ, ʢʦʠʪʦ ʧʦ-ʥʘʪʘʪʲʢ ʜʘ ʩʝ ʢʦʨʠʛʠʨʘʪ ʯʨʝʟ ʤʦʜʝʣ, ʠʟʧʦʣʟʚʘʱ ʤʝʪʦʜʠ ʦʪ ʪʠʧʘ 

Ăʄʦʥʪʝ-ʂʘʨʣʦñ. ɺ ʨʝʟʫʣʪʘʪ ʦʪ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʪʘʟʠ ʠʜʝʷ ʩʝ ʧʦʩʪʠʛʘ ʚʝʨʦʷʪʥʦʩʪʥʦ 

ʦʮʝʥʷʚʘʥʝ ʥʘ ʙʲʜʝʱʠ ʪʝʥʜʝʥʮʠʠ ʟʘ ʠʟʩʣʝʜʚʘʥʠʪʝ ʤʦʜʝʣʠ. 
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ʌʠʛʫʨʘ 4. ʇʨʝʜʚʘʨʠʪʝʣʥʘ (ʘ) ʠ ʨʝʟʫʣʪʘʥʪʥʘ (ʙ) ʦʮʝʥʢʘ ʥʘ ʪʝʥʜʝʥʮʠʠʪʝ ʦʪ ʤʦʜʝʣʘ  

ʥʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʘ ʜʠʛʠʪʘʣʥʘ ʨʝʘʣʥʦʩʪ ʜʦ 2021 ʚ ʩʨʝʜʘʪʘ Matlab, ʧʦ [17]. 

 

ʇʨʝʜʩʪʘʚʝʥʘʪʘ ʠʜʝʷ ʟʘ ʤʘʰʠʥʥʘ ʚʘʣʠʜʘʮʠʷ ʥʘ ʘʥʘʣʠʪʠʯʥʠʪʝ ʨʝʟʫʣʪʘʪʠ ʦʪ 3.1 ʠ 

3.2 ʜʘʚʘ ʜʦʙʨʘ ʦʩʥʦʚʘ ʟʘ ʮʷʣʦʩʪʥʘ ʦʮʝʥʢʘ ʥʘ ʥʘʧʨʘʚʝʥʠʪʝ ʜʦʧʫʩʢʘʥʠʷ. ʇʨʝʜʚʠʜ 

ʧʨʦʛʥʦʟʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʥʘʩʪʦʷʱʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʪʫʢ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʦʙʘʚʝʥʘ ʠ 

ʦʙʱʘ ʦʮʝʥʢʘ ʥʘ ʤʦʜʝʣʘ ʧʦ ʪʨʝʥʜʦʚʝ [13]. 

ɺʘʞʥʦ ʝ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʚʝʨʠʬʠʮʠʨʘʥʝ ʥʘ ʨʝʟʫʣʪʘʪʠʪʝ. 

ʇʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʘʟʠ ʮʝʣ ʙʝ ʠʟʚʲʨʰʝʥʦ ʯʨʝʟ ʧʨʦʠʛʨʘʚʘʥʝ ʥʘ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʪʝ 

ʩʠʪʫʘʮʠʠ ʚ ʣʘʙʦʨʘʪʦʨʥʘ ʩʨʝʜʘ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʠ ʦʙʨʘʟʮʠ ʠ ʧʨʦʪʦʪʠʧʠ ʚ 

ʩʤʝʩʝʥʘ ʜʠʛʠʪʘʣʥʘ ʨʝʘʣʥʦʩʪ. 

 

3.4. ʀʥʪʝʨʘʢʪʠʚʥʘ ʚʝʨʠʬʠʢʘʮʠʷ 

ʈʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʪʦʟʠ ʟʘʢʣʶʯʠʪʝʣʝʥ ʝʪʘʧ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʥʘ ʙʘʟʘʪʘ ʥʘ ʠʜʝʷʪʘ ʟʘ 

ʦʮʝʥʢʘ ʯʨʝʟ ʩʠʤʫʣʘʮʠʦʥʥʠ ʠʛʨʠ ʠ ʢʦʤʧʶʪʲʨʥʦ ʧʦʜʧʦʤʘʛʘʥʠʠ ʫʯʝʥʠʷ [18]. ɺ ʜʠʛʠ-

ʪʘʣʥʘʪʘ ʝʨʘ, ʪʦʚʘ ʝ ʚʘʞʝʥ ʤʦʤʝʥʪ ʩʚʲʨʟʘʥ ʩ ʨʝʘʣʥʦʪʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ, ʩʣʝʜ ʝʢʩʧʝʨ-

ʪʥʠʪʝ ʘʥʘʣʠʟʠ ʠ ʤʘʰʠʥʥʠ ʩʠʤʫʣʘʮʠʠ ʥʘ  ʥʦʚʠ ʠ ʙʲʜʝʱʠ ʭʠʙʨʠʜʥʠ ʟʘʧʣʘʭʠ. ʆʪ 

ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʪʫʢ ʩʘ ʯʦʚʝʰʢʠʷʪ ʬʘʢʪʦʨ ʠ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ  ʠʥʦʚʘʮʠʠ. ʆʩ-

ʥʦʚʥʘʪʘ ʠʜʝʷ ʥʘ ʪʦʟʠ ʝʪʘʧ ʝ ʜʘ ʩʝ ʦʮʝʥʷʪ ʧʦʪʨʝʙʠʪʝʣʩʢʠʪʝ ʨʝʘʢʮʠʠ ʥʘ ʜʚʝ ʥʠʚʘ: 

ʧʩʠʭʦ-ʬʠʟʠʦʣʦʛʠʯʥʦ ʠ ʢʦʛʥʠʪʠʚʥʦ. ɿʘ ʮʝʣʪʘ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʨʝʰʝ-

ʥʠʷ, ʦʪʯʠʪʘʱʠ ʜʠʨʝʢʪʥʦ ʠ ʠʥʜʠʨʝʢʪʥʦ ʜʠʥʘʤʠʢʘʪʘ ʚ ʝʤʦʮʠʠʪʝ ʠ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ 

ʫʯʘʩʪʥʠʮʠʪʝ ʚ ʠʥʪʝʨʘʢʪʠʚʥʘʪʘ ʩʠʤʫʣʘʮʠ.̫ ɺ ʧʦʩʣʝʜʥʠʪʝ ʪʨʠ ʛʦʜʠʥʠ (2015 ï 2017) ʫ 

ʥʘʩ ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʦ ʩʝ ʧʨʦʚʝʞʜʘʪ ʪʘʢʠʚʘ ʠʟʩʣʝʜʚʘʥʠʷ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʙʫʯʠʪʝʣʥʠʷ 

ʢʫʨʩ Ăʆʩʥʦʚʠ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʩʪʚʦʪʦñ, ʢʲʤ ʇʋ Ăʇʘʠʩʠʡ ʍʠʣʝʥʜʘʨʩ-

ʢʠñ. ʄʦʤʝʥʪʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʫʯʝʥʠʝ CYREX 2017, ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʨʠʩʢʦʚʝʪʝ 

ʠ ʟʘʧʣʘʭʠʪʝ ʚ ʜʠʛʠʪʘʣʥʦʪʦ ʙʲʜʝʱʝ ʥʘ ʋʝʙ 4.0 ʩʘ ʧʦʢʘʟʘʥʠ ʥʘ ʬʠʛʫʨʘ 5.  



11 

 
ʌʠʛʫʨʘ 5. ʄʦʤʝʥʪʠ ʦʪ ʤʝʞʜʫʥʘʨʦʜʥʦʪʦ ʫʯʝʥʠʝ CYREX 2017 ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʜʠʛʠʪʘʣʥʦʪʦ ʙʲʜʝʱʝ [19]. 

 

CYREX 2017 ʙʝ ʦʨʛʘʥʠʟʠʨʘʥʦ ʦʪ ʉʲʚʤʝʩʪʥʠʷ ʮʝʥʪʲʨ ʟʘ ʦʙʫʯʝʥʠʝ, ʩʠʤʫʣʘʮʠʠ ʠ 

ʘʥʘʣʠʟ, ʢʲʤ ʀʥʩʪʠʪʫʪʘ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʪʝʭʥʦʣʦʛʠʠ ï ɹɸʅ ʚ 

ʢʦʦʧʝʨʘʮʠʷ ʩ: IFIP, TC 14, ɺɸ Ăɻʝʥ. ʄʠʭʘʡʣʦ ɸʧʦʩʪʦʣʩʢʠñ, ʈ ʄʘʢʝʜʦʥʠʷ, ɸʂʀʉ, 

ʋʅʉʉ-ʉʦʬʠʷ. ɿʘ ʦʙʱʦʪʦ ʚʨʝʤʝʪʨʘʝʥʝ ʦʪ 180 ʤʠʥʫʪʠ ʙʷʭʘ ʠʟʩʣʝʜʚʘʥʠ ʩʮʝʥʘʨʠʠ ʥʘ 

ʠʥʜʫʩʪʨʠʘʣʝʥ ʰʧʠʦʥʘʞ ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʦʮʠʘʣʝʥ ʠʥʞʝʥʝʨʠʥʛ ʠ ʥʘʩʦʩʦʯʝʥʠ ʘʪʘʢʠ 

ʦʪ ʨʘʟʣʠʯʝʥ ʪʠʧ. 

ʅʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ (ʥʘʜ 30 ʜʫʰʠ) ʙʷʭʘ ʧʨʝʜʦʩʪʘʚʝʥʠ ʤʥʦʞʝʩʪʚʦ 

ʩʤʘʨʪ ʫʩʪʨʦʡʩʪʚʘ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʠ ʩʨʝʜʩʪʚʘ ʟʘ ʧʨʝʩʲʟʜʘʚʘʥʝ ʥʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʘ 

ʨʝʘʣʥʦʩʪ ʠ ʠʥʪʝʣʠʛʝʥʪʝʥ ʙʠʦ ʤʦʥʠʪʦʨʠʥʛ ʚ ʩʤʝʩʝʥʘ ʤʨʝʞʦʚʘ ʩʨʝʜʘ. ʆʮʝʥʢʘ ʥʘ 

ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʫʯʘʩʪʥʠʮʠʪʝ ʙʝ ʠʟʚʲʨʰʚʘʥʘ ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʨʝʘʢʮʠ-

ʦʥʥʠʪʝ ʚʨʝʤʝʥʘ ʠ ʝʣʝʢʪʨʦʥʥʠ ʘʥʢʝʪʥʠ ʣʠʩʪʦʚʝ. 

ʂʘʪʦ ʮʷʣʦ, ʦʪʟʠʚʠʪʝ ʟʘ CYREX 2017 ʩʘ ʧʦʟʠʪʠʚʥʠ, ʢʘʪʦ ʫʯʘʩʪʥʠʮʠʪʝ ʩʤʷʪʘʪ ʯʝ 

ʩʨʝʜʘʪʘ ʟʘ ʨʘʙʦʪʘ ʝ ʜʦʩʪʘ ʩʣʦʞʥʘ, ʥʦ ʤʥʦʛʦ ʠʥʪʝʨʝʩʥʘ. ʊʦʚʘ, ʩʧʦʨʝʜ ʪʷʭ, ʠʟʠʩʢʚʘ ʠ 

ʫʜʲʣʞʘʚʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʟʘ ʩʠʤʫʣʘʮʠʷ, ʩ ʮʝʣ ʧʦ-ʜʦʙʨʦ ʨʘʟʙʠʨʘʥʝ ʠ ʘʜʝʢʚʘʪʥʦ ʨʝʘʣʠ-

ʟʠʨʘʥʝ ʥʘ ʩʣʦʞʥʠ ʘʪʘʢʠ, ʢʘʪʦ ʩʦʮʠʘʣʥʠʷ ʠʥʞʝʥʝʨʠʥʛ ʠ ʜʝʡʩʪʚʠʷ ʦʪ ʪʠʧʘ: ʜʝ-

ʢʨʠʧʪʠʨʘʥʝ, ʚʝʨʙʫʚʘʥʝ ʠ ʜʨ. ɼʦʧʲʣʥʠʪʝʣʥʦ, ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʠ ʥʝʦʙʭʦʜʠʤʦ-

ʩʪʪʘ ʦʪ ʫʩʚʦʷʚʘʥʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʦʪʦʪʠʧʠ ʠ ʫʩʣʫʛʠ, ʢʦʠʪʦ ʜʦʨʠ ʠ ʠʥʪʫ-

ʠʪʠʚʥʠ, ʧʨʝʜʠʟʚʠʢʚʘʪ ʤʥʦʞʝʩʪʚʦ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʥʝʷʩʥʦʪʠ ʠ ʚʲʧʨʦʩʠ. 

 

4. ɿʘʢʣʶʯʝʥʠʝ 

ʉʲʚʨʝʤʝʥʥʘʪʘ ʪʨʘʥʩʬʦʨʤʠʨʘʥʘ ʨʝʘʣʥʦʩʪ ʛʝʥʝʨʠʨʘ ʤʥʦʞʝʩʪʚʦ ʨʠʩʢʦʚʝ, ʟʘʧʣʘʭʠ 

ʠ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʩ ʭʠʙʨʠʜʝʥ ʭʘʨʘʢʪʝʨ, ʧʦʨʦʜʝʥʠ ʦʪ ʤʥʦʛʦʧʦʩʦʯʥʘʪʘ ʠʥʪʝʨʘʢʮʠʷ 

ʤʝʞʜʫ ʪʝʭʥʦʣʦʛʠʠʪʝ ʠ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ. ʇʨʦʘʢʪʠʚʥʦʪʦ ʪʷʭʥʦ ʠʜʝʥʪʠʬʠʮʠʨʘʥʝ ʝ 

ʚʘʞʝʥ ʤʦʤʝʥʪ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʜʠʛʠʪʘʣʥʘʪʘ ʝʨʘ. ʇʨʝʜʩʪʘʚʝʥʘʪʘ 

ʤʝʪʦʜʦʣʦʛʠʷ ʝ ʨʘʟʨʘʙʦʪʝʥʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʥʘʜ ʧʝʪʥʘʜʝʩʝʪ ʥʘʮʠʦʥʘʣʥʠ ʠ ʤʝʞʜʫʥʘ-

ʨʦʜʥʠ ʧʨʦʝʢʪʥʠ ʧʘʨʪʥʴʦʨʩʪʚʘ ʟʘ ʧʦʩʣʝʜʥʠʪʝ ʩʝʜʝʤ ʛʦʜʠʥʠ. ʂʘʪʦ ʦʩʥʦʚʝʥ ʧʨʦʙʣʝʤ ʚ 

ʧʨʝʜʩʪʘʚʝʥʠʪʝ ʠʜʝʠ ʟʘ ʧʨʦʘʢʪʠʚʥʦ ʠʟʩʣʝʜʚʘʥʝ ʝ ʦʪʯʝʪʝʥʦ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʩʫʙʝʢ-
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ʪʠʚʥʦʩʪʪʘ ʥʘ ʯʦʚʝʰʢʠʷ ʬʘʢʪʦʨ, ʢʦʡʪʦ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʪʝʭʥʦʣʦʛʠʠʪʝ ʚ ʝʧʦʭʘʪʘ ʥʘ 

ʋʝʙ 3.0 ʠ ʋʝʙ 4.0 ʩʝ ʦʯʘʢʚʘ ʜʘ ʙʲʜʝ ʦʪʩʣʘʙʝʥ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʟʢʫʩʪʚʝʥʠʷ ʠʥʪʝʣʝʢʪ 

ʠ ʥʝʛʦʚʦʪʦ ʠʤʧʣʝʤʝʥʪʠʨʘʥʝ ʚ ʜʠʛʠʪʘʣʥʦ ʪʨʘʥʩʬʦʨʤʠʨʘʥʦʪʦ ʥʠ ʝʞʝʜʥʝʚʠʝ. 
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Abstract: The classically understood of information security focus only on technical pro-

tection of computer resources. Privacy is just one of the function to counter possible 
cyberattacks. In order to optimally effective protection against any form of cyber-

aggression, it is worth to take to attempt to predict the possible forms of assault within the 

so called ñcyberspaceò
1. 

 

Technological development and interpersonal communication 

 

Leap manifested in a dynamic and almost universal development of information 

technology has led to the emergence of a global information society, where people have 

gained the ability to instant exchange of data between each other. The revolution in 

communication technologies constantly evolving. Today, this leap applies only to exter-

nal devices that enable the transmission and reception of data between users. 

 

Anyone connected to the global network of information exchange automatically be-

comes vulnerable to various attacks. It could be an attack on a computer system or phone 

(which is essentially a miniature computer) or directly on the consciousness of the user. 

For the purposes of this article the authors proposed a simplified division into three areas 

of Internet activity, which are specific filters the access to information. For simplicity 

these mentioned areas hereafter referred to as ñgatesò2. 

Connecting to a network gives seemingly free access to information, but the huge 

amount of data processed in a fraction of a second makes the selection very hard, and in 

fact the ñchoiceò of information depend on the various search engines. This is the first of 

the "gateways" through which the average user establishes network connectivity. The 

second gate is a variety of information portals (media, blogs, specialized), where media 

policy is more to chain user attention than following the facts. Consequently, the infor-

mation served by so called ñthe information portalsò can distort reality.  

 

The last, the third "gate" is a process of exchange data directly between users, which 

in practice also does not guarantee reliability. Firstly, due to the fact that a person dis-

seminates information that fit into his system of values. Thus, the message of users is 

                                                                 
1 M. RadochoŒski, B. Przywara (red.) Jednostka-grupa-cybersieĺ. Psychologiczne, spoğeczno-

kulturowe i edukacyjne aspekty spoğeczeŒstwa informacyjnego, Rzesz·w, WSIiZ, 2004, pp. 157-

184. 
2 T. Goban-Klas, P. Sienkiewicz, SpoğeczeŒstwo informacyjne: szanse, zagroŨenia, wyzwania, 

wyd. Fundacja Postňpu Telekomunikacji, Krak·w 1999, pp. 42-116. 
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one-sided, and obtained information also comes in large part from the "Internet". The 

third gate is the most dangerous for protection user consciousness against that kind of 

attack, because usually people trust other people theyôve known. So every intel from 

ñsocial media friendsò usually are more accepted that information from external media 

sources. These three gates: search engines, information portals and instant messaging are 

sources of information for any users via the Internet. In case of manipulation that types of 

intel transfers can be facilitated affect and distort the perception of the viewer. This 

mechanism has been used in recent years, both by the so-called. Islamic State (Daesh), as 

well as the separatists of Donetsk and Lugansk, and wider by Russian information war-

fare teams3. 

 

The authors attention has been focused on the third of the gates: instant messaging or 

the so-called. ñsocial mediaò4. Currently, there is already a vast knowledge supported by 

lots of experimental studies, how to create information in order to gain attention of your 

audience, as well as the ability to impact on the consciousness and subconscious of users. 

It is worth to familiarize the scientific definitions of sub-  and consciousness first, and 

next to present specific methods of influence.     

 

Consciousness and sub consciousness 

Research in the field of cognitive science5, (especially in neurobiology and psycholo-

gy) let to understand how human brain is working. It is truly amazing, how evolution 

create and make better this astonishing nervous system tissue. Currently human brain 

consists of three basic kind of brains: reptilian brain, the emotional brain and the rational 

brain (so called New cerebral cortex, which is also the latest product of evolution). On 

the other hand, the existence of previous forms of brainôs development types still impact 

on the human patterns of thought, behavior and responses to stimuli. In the state of con-

scious people perform daily life functions and patterns already functioning in their mind. 

In the state of subconscious is drawn and processed most of the information from the 

environment. What is more interesting brain usually operates at the same time capable of 

conscious and subconscious (some part of brain is active, and other part transferring 

information from external environment). During sleep, the information gathered during 

the day are used for creating, recording and modifying existing patterns6.  

 

Warfare information specialists will create that kind of persuasive messages, that al-

low them to impact on subconscious recipients: to create and modify their existing pat-

terns of thinking, behavior and emotional responses.  

 

                                                                 
3 J. Darczewska, Anatomia rosyjskiej wojny informacyjnej, Operacja krymska ï studium 

przypadku, wyd. OSW, Warszawa, pp. 9-16. 
4 Czarna propaganda Kremla, http://niezalezna.pl/37348-czarna-propaganda-kremla, 

29.04.2014. 
5 Cognitive-science, Stanford Encyclopedia of Philosophy,  

https://plato.stanford.edu/entries/cognitive-science/, 24.07.2011. 
6 According to the evolution process, consciousness state accelerate between 13-30 Hz, sub con-

sciousness 4 to 13 Hz (light: 8-13 Hz and deep 4 to Hz): B. E. Schwartz, The advantages of digital 
over analog recording techniques. Electroencephalography and Clinical Neurophysiology, 106(2), 

1998, pp. 113ï1117. 
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Subconscious encoding 

Human memory works according to a specific set of rules. Instantly men memorize 

information that are dynamic, colorful and absurd. Therefore it is easier to remember the 

plot of several movies than one, even short scientific book7. One of the techniques used 

to encode the subconscious information are called. "Memes". Usually it is an image with 

a brief content which trigger certain emotions: joy, anger, sadness, fear, surprise, etc8. 

Other methods relate to the creation of persuasive messages is to creation deeply emo-

tional and suggestive: articles, videos, recordings. All combines the desire to elicit atten-

tion from smuggling and specific content.  

 

It can apparently seem that to shut out the influence of the subconscious, it will be 

sufficient to simply restrict access to the Internet and begin to independently select in-

formation. In practice, particularly among young people it is almost impossible. At this 

stage, however, although it is theoretically possible. The future may bring many opportu-

nities, but also challenges and even dangers. Mobile devices like corrugated interpersonal 

communication may be replaced in the future by implants9. Then this type of device 

could be implanted directly into the human nervous tissue. If we assume that the brain is 

a kind of very advanced biological computer and the current scientific work aims to 

create more and more advanced systems of bio-technology, such a prospect is only a 

matter of time. People will be vulnerable to attacks: both deforming data and distort the 

function of these devices. That kind of cyber-action could be named as: pure bio-

technology attack on a technical level and IT attack on a software level. The strength of 

the attack will depend on the degree of synchronization between human body, and im-

planted implants. On the other hand, it may be practically impossible abandonment of 

these devices considerably facilitate (and perhaps even significantly prolonging) life, like 

today, it seems almost impossible to function without phone with Internet access. Finally, 

the phone may be broken or lost, implant however will always be with men, even dam-

aged. 

 

Conclusions 

In summary it can be assumed that for the methodology of information warfare dur-

ing the development of bio-technology will begin a new era. A time when people begin 

to deliberately distort the biological structure of their bodies striving for perfection, both 

physical and mental. Thus, the ability to influence will rise to a level that today may 

seem pure abstraction, at both levels : the technical (IT), as well as states of conscious-

ness (encoding). It is, therefore, ask yourself, at what point is exceeded delicate border, in 

which human consciousness will lose autonomy in favor of synchronized systems of 

collective exchange of information. 

 

                                                                 
7 G. A. Dudley, Jak podwoiĺ skutecznoŜĺ uczenia siň, wyd. Medium, Warszawa 1994, pp. 144-

175. 
8 B. Hulten, N. Broweus, M. van Dijk, Marketing sensoryczny, Polskie Wydawnictwo 

Ekonomiczne, Warszawa 2011, pp. 33-47. 
9 K. Max, Rahimpour, Shervin; W. Slutzky, Marc; Edgerton, V. Reggie; Turner, A. Dennis, En-

hancing Nervous System Recovery through Neurobiologics, Neural Interface Training, and Neu-

rorehabilitation. Frontiers in Neuroscience. 10: 584. 
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Abstract: This paper is focused on the current trends for cyberattacks. The most popular 

forms of attacks are also discussed: cybercrime, Denial-of-service attacks and nation-states 

attacks. An attention is paid on the vulnerabilities, ransomware, smartphones, cloud security 
and Internet-of-things as the most common attacks in 2017. 
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1. ʊɽʂʋʑʆ ʉʒʉʊʆʗʅʀɽ 

 

ɺ ʩʲʚʨʝʤʝʥʥʦʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ ʚʲʧʨʦʩʠʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʨʘʟʚʠʪʠʝʪʦ ʥʘ 

ʟʣʦʥʘʤʝʨʝʥʠʷ ʩʦʬʪʫʝʨ ʠ ʟʣʦʥʘʤʝʨʝʥʠʪʝ ʘʪʘʢʠ ʩʠ ʦʩʪʘʚʘʪ ʝʜʥʠ ʦʪ ʥʘʡ-ʥʘʙʦʣʝʣʠʪʝ 

ʧʨʦʙʣʝʤʠ. ʇʨʝʟ ʠʟʤʠʥʘʣʘʪʘ 2016 ʛʦʜʠʥʘ ʙʨʦʷʪ ʥʘ ʠʥʮʠʜʝʥʪʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʣʦ-

ʥʘʤʝʨʝʥʠʷ ʩʦʬʪʫʝʨ ʠ ʦʪʧʨʘʚʝʥʠʪʝ ʘʪʘʢʠ ʢʲʤ ʢʦʤʧʶʪʨʠ, ʩʠʩʪʝʤʠ ʠ ʤʨʝʞʠ ʥʘʨʘʩʥʘ 

ʟʥʘʯʠʪʝʣʥʦ. ɸʥʘʣʠʟʠʨʘʡʢʠ ʚʝʯʝ ʜʦʢʣʘʜʚʘʥʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʠʥʮʠʜʝʥʪʠ ʟʘ ʧʲʨʚʦʪʦ 

ʪʨʠʤʝʩʝʯʠʝ ʥʘ 2017 ʛ. ʤʦʞʝʤ ʜʘ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʝ 2017 ʛ. ʱʝ ʥʠ ʜʦʥʝʩʝ ʦʱʝ ʧʦʚʝʯʝ 

ʦʪ ʩʲʱʦʪʦ. 

ɿʘʙʝʣʷʟʚʘ ʩʝ ʠ ʛʦʣʷʤʦ ʨʘʟʚʠʪʠʝ ʠ ʤʘʩʦʚʦ ʧʨʠʣʦʞʝʥʠʝ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ, ʢʦ-

ʝʪʦ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʫʚʝʣʠʯʘʚʘ ʠ ʧʦʣʝʪʦ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʟʣʦʥʘʤʝʨʝʥʠʷ ʩʦʬʪʫʝʨ ʠ 

ʟʣʦʥʘʤʝʨʝʥʠʪʝ ʘʪʘʢʠ10. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʚʘ ʜʘʣʠ ʨʘʟʛʣʝʞʜʘʤʝ ʢʨʘʡʥʠ ʧʦʪʨʝʙʠʪʝʣʠ ʩ ʥʷʢʦʣʢʦ ʫʩʪʨʦʡʩʪ-

ʚʘ ʠʣʠ ʛʦʣʷʤʘ ʦʨʛʘʥʠʟʘʮʠʷ, ʨʘʟʧʦʣʘʛʘʱʘ ʩ ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʤʠʣʠʦʥʠ, ʥʠʝ ʚʩʠʯʢʠ ʩʤʝ 

ʠʟʣʦʞʝʥʠ ʥʘ ʨʠʩʢ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʩʠʛʫʨ-

ʥʦʩʪ. ɸ ʢʦʛʘʪʦ ʛʦʚʦʨʠʤ ʟʘ ʩʠʛʫʨʥʦʩʪ, ʧʨʦʤʝʥʠʪʝ (ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʢʚʦ ʝʩʪʝʩʪʚʦ ʩʘ) 

ʚʠʥʘʛʠ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʨʠʩʢʘ. ʀ ʪʲʡ ʢʘʪʦ ʧʨʦʤʝʥʠʪʝ ʩʘ ʥʝʨʘʟʜʝʣʥʘ ʯʘʩʪ ʦʪ 

ʥʘʰʝʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠ ʪʝʭʥʦʣʦʛʠʯʥʦ ʦʙʱʝʩʪʚʦ, ʪʦ ʜʘ ʙʲʜʝʤ ʦʩʚʝʜʦʤʝʥʠ ʟʘ ʪʷʭ ʝ 

ʢʣʶʯʦʚ ʤʦʤʝʥʪ ʚ ʪʦʚʘ ʜʘ ʙʲʜʝʤ ʧʨʦʘʢʪʠʚʥʠ ʚ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ. 

ʂʦʛʘʪʦ ʛʦʚʦʨʠʤ ʟʘ ʪʝʥʜʝʥʮʠʠ ʚ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʪʨʷʙʚʘ ʜʘ ʘʥʘʣʠʟʠʨʘʤʝ ʩʣʝʜ-

ʥʠʪʝ ʪʨʠ ʧʘʨʘʤʝʪʲʨʘ: 

                                                                 
10

 ʆʩʥʦʚʥʘʪʘ ʨʘʟʣʠʢʘ ʤʝʞʜʫ ʟʣʦʥʘʤʝʨʝʥʠʷ ʩʦʬʪʫʝʨ ʠ ʟʣʦʥʘʤʝʨʝʥʠʪʝ ʘʪʘʢʠ ʩʝ ʩʲʩʪʦʠ ʚ ʪʦʚʘ, 

ʯʝ ʧʨʠ ʟʣʦʥʘʤʝʨʝʥʠʷ ʩʦʬʪʫʝʨ ʣʠʧʩʚʘ ʧʨʷʢʦʪʦ ʫʯʘʩʪʠʝ ʥʘ ʯʦʚʝʢ/ʧʦʪʨʝʙʠʪʝʣ ʚ ʤʦʤʝʥʪʘ ʥʘ 

ʘʪʘʢʘʪʘ, ʜʦʢʘʪʦ ʧʨʠ ʟʣʦʥʘʤʝʨʝʥʘʪʘ ʘʪʘʢʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʩʝ ʧʨʝʜʧʦʣʘʛʘ ʥʝʛʦʚʦʪʦ ʧʨʠʩʲʩʪʚʠʝ. 
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ü ʟʘʧʣʘʭʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʦʪʧʨʘʚʝʥʠ ʢʲʤ ʢʦʤʧʶʪʨʠ, ʩʠʩʪʝʤʠ ʠ 
ʤʨʝʞʠ; 

ü ʫʷʟʚʠʤʦʩʪʠʪʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʧʦʤʦʛʥʘʪ ʥʘ ʪʝʟʠ ʟʘʧʣʘʭʠ ʜʘ ʩʝ ʨʝʘʣʠ-

ʟʠʨʘʪ. ʊʝʭʥʦʣʦʛʠʠʪʝ ʩʝ ʧʨʦʤʝʥʷʪ ʧʦ-ʙʲʨʟʦ ʦʪʢʦʣʢʦʪʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 

ʤʦʛʘʪ ʜʘ ʛʠ ʫʩʚʦʷʪ, ʢʦʝʪʦ ʝ ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʧʦʷʚʷʚʘʥʝ ʥʘ ʥʦʚʠ ʫʷʟʚʠ-

ʤʦʩʪʠ, ʢʦʠʪʦ ʦʪʚʘʨʷʪ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʥʦʚʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʘʪʘʢʠ; 

ü ʜʝʡʩʪʚʠʷʪʘ, ʢʦʠʪʦ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ ʦʪ ʟʣʦʥʘʤʝʨʝʥʠʪʝ 

ʣʠʮʘ (ʦʪʚʲʥ ʠʣʠ ʦʪʚʲʪʨʝ), ʨʝʘʣʠʟʠʨʘʱʠ ʘʪʘʢʘʪʘ ʠ ʦʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʥʘ 

ʭʦʨʘʪʘ, ʢʦʠʪʦ ʩʝ ʙʦʨʷʪ ʟʘ ʥʘʤʘʣʷʚʘʥʝ ʙʨʦʷ ʥʘ ʟʘʧʣʘʭʠʪʝ ʠ ʫʚʝʣʠʯʘʚʘʥʝ 

ʩʢʦʨʦʩʪʪʘ ʥʘ ʦʪʢʨʠʚʘʥʝ ʥʘ ʟʣʦʥʘʤʝʨʝʥʠ ʩʲʙʠʪʠʷ. 

ʄʦʜʝʣʲʪ ʥʘ ʧʦʚʝʜʝʥʠʝ, ʢʦʡʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʪ.ʥʘʨ. ʟʣʦʥʘʤʝʨʝʥ ʩʮʝʥʘʨʠʡ ʥʘ 

ʟʘʧʣʘʭʠʪʝ, ʧʨʦʚʝʜʝʥʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʥʷʢʦʣʢʦ ʛʦʜʠʥʠ, ʩʝ ʩʚʝʞʜʘ ʜʦ ʪʨʠ ʦʩʥʦʚʥʠ: 

ü ʰʧʠʦʥʠʨʘʥʝ ï ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ ʥʘʨʘʩʪʚʘ ʙʨʦʷʪ ʥʘ ʚʠʨʫʩʥʠʪʝ ʩʮʝ-

ʥʘʨʠʠ, ʢʦʠʪʦ ʨʝʘʣʠʟʠʨʘʪ ʧʦʨʝʜʠʮʘ ʦʪ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʧʣʘʥʠʨʘʥʠ ʜʝʡʩʪʚʠʷ ʩ ʦʩʥʦʚʥʘ 

ʮʝʣ ʩʲʙʠʨʘʥʝ ʥʘ ʧʦʚʝʨʠʪʝʣʥʘ ʠʣʠ ʩʝʢʨʝʪʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, 

ʧʨʠʥʘʜʣʝʞʘʱʠ ʥʘ ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʠ ʢʦʨʧʦʨʘʪʠʚʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʲʣʙʦʯʠʥʘʪʘ ʥʘ ʧʦʟʥʘʥʠʷʪʘ, ʢʦʠʪʦ ʩʝ ʜʝʤʦʥʩʪʨʠʨʘʪ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʦʙʝʥ ʪʠʧ 

ʚʠʨʫʩʥʠ ʩʮʝʥʘʨʠʠ, ʝ ʟʘʙʝʣʝʞʠʪʝʣʥʘ. ʉ ʧʲʣʥʦ ʧʨʘʚʦ ʧʦʥʷʢʦʛʘ ʩʝ ʟʘʜʘʚʘ ʚʲʧʨʦʩʲʪ 

ʜʘʣʠ ʝ ʧʦ ʩʠʣʠʪʝ ʥʘ ʦʪʜʝʣʝʥ ʯʦʚʝʢ ʜʘ ʧʦʩʪʠʛʥʝ ʧʦʜʦʙʥʦ ʥʠʚʦ ʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʠ 

ʘʢʦ ʥʝ, ʢʦʡ ʩʲʟʜʘʚʘ ʪʝʟʠ ʩʫʧʝʨ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʦʨʲʞʠʷ. ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ 

ʧʦʜʦʙʥʠ ʚʠʨʫʩʥʠ ʩʮʝʥʘʨʠʠ ʦʙʭʚʘʱʘ ʥʝ ʩʘʤʦ ʦʪʜʝʣʥʠ ʨʝʛʠʦʥʠ ʠ ʜʲʨʞʘʚʠ, ʘ ʠ ʮʝʣʠ 

ʢʦʥʪʠʥʝʥʪʠ. ʅʝʫʪʨʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʦʜʦʙʥʠ ʚʠʨʫʩʥʠ ʩʮʝʥʘʨʠʠ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ 

ʩʣʦʞʥʘ ʠ ʪʨʫʜʥʘ ʟʘʜʘʯʘ, ʢʦʷʪʦ ʝ ʧʦ ʩʠʣʠʪʝ ʩʘʤʦ ʥʘ ʜʦʙʨʝ ʬʠʥʘʥʩʠʨʘʥʘ ʧʨʘʚʠʪʝʣʩʪ-

ʚʝʥʘ ʘʛʝʥʮʠʷ ʠʣʠ ʢʦʨʧʦʨʘʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ; 

ü ʧʝʯʘʣʙʘ ï ʩʨʝʱʘʪ ʩʝ, ʤʘʢʘʨ ʠ ʩʨʘʚʥʠʪʝʣʥʦ ʨʷʜʢʦ, ʚʘʨʠʘʥʪʠ ʥʘ ʟʣʦʥʘ-

ʤʝʨʝʥʠ ʩʮʝʥʘʨʠʠ, ʢʦʠʪʦ ʧʨʝʜʚʠʞʜʘʪ ʠ ʨʝʘʣʠʟʠʨʘʪ ʧʦʨʝʜʠʮʘ ʦʪ ʜʝʡʩʪʚʠʷ, ʩʚʲʨʟʘʥʠ 

ʩ ʤʘʥʠʧʫʣʠʨʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʧʦ ʪʘʢʲʚ ʥʘʯʠʥ, ʯʝ ʩʪʘʚʘ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʠʟʚʣʝʯʝ 

ʜʠʨʝʢʪʥʘ ʬʠʥʘʥʩʦʚʘ ʧʝʯʘʣʙʘ, ʥʘʧʨʠʤʝʨ ʦʪ ʧʨʦʜʘʞʙʘ ʠʣʠ ʧʦʢʫʧʢʘ ʥʘ ʘʢʮʠʠ, ʮʝʥʥʠ 

ʢʥʠʞʘ ʠ ʜʨ. ɸʥʘʣʠʟʲʪ ʥʘ ʧʦʜʦʙʥʠ ʩʲʙʠʪʠʷ ʝ ʪʚʲʨʜʝ ʟʘʪʨʫʜʥʝʥ, ʪʲʡ ʢʘʪʦ ʧʨʷʢʘ ʠ 

ʜʦʩʪʦʚʝʨʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʝʟʠ ʧʨʦʮʝʩʠ ʩʝ ʦʪʢʨʠʚʘ ʢʨʘʡʥʦ ʨʷʜʢʦ. ʀ ʧʝʯʝʣʠʚʰʘʪʘ ʠ 

ʧʦʪʲʨʧʝʚʰʘʪʘ ʩʪʨʘʥʘ ʚ ʪʝʟʠ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʥʷʤʘʪ ʞʝʣʘʥʠʝ ʜʘ ʩʧʦʜʝʣʷʪ ʧʦʜʨʦʙ-

ʥʦʩʪʠ ʟʘ ʩʲʙʠʪʠʷʪʘ. ʅʷʢʦʠ ʦʪ ʪʝʟʠ ʩʮʝʥʘʨʠʠ ʧʨʝʜʚʠʞʜʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʙʲʨʟʦ ʨʝʘʣʠ-

ʟʠʨʘʥʝ ʥʘ ʠʜʝʷʪʘ ʟʘ ʧʝʯʘʣʙʘ, ʥʘʧʨʠʤʝʨ ʚ ʨʘʤʢʠʪʝ ʥʘ ʤʠʥʫʪʠ, ʢʦʛʘʪʦ ʩʝ ʦʪʥʘʩʷ ʟʘ 

ʙʦʨʩʦʚʠ ʠʣʠ ʚʘʣʫʪʥʠ ʦʧʝʨʘʮʠʠ, ʜʨʫʛʠ ʨʘʟʯʠʪʘʪ ʥʘ ʤʥʦʛʦʤʝʩʝʯʥʠ ʚʥʠʤʘʪʝʣʥʦ ʧʣʘ-

ʥʠʨʘʥʠ ʠ ʧʨʦʚʝʞʜʘʥʠ ʧʦʨʝʜʠʮʠ ʦʪ ʜʝʡʩʪʚʠʷ, ʢʦʛʘʪʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʠʟʢʫʩʪʚʝʥʦ ʥʘʜʮʝ-

ʥʷʚʘʥʝ ʠʣʠ ʧʦʜʮʝʥʷʚʘʥʝ ʥʘ ʘʢʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʢʦʤʧʘʥʠʷ; 

ü ʫʷʟʚʠʤʦʩʪ ï ʪʘʟʠ ʨʘʟʥʦʚʠʜʥʦʩʪ ʥʘ ʟʣʦʥʘʤʝʨʝʥʠʪʝ ʩʮʝʥʘʨʠʠ ʠʤʘ ʟʘ ʮʝʣ 

ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʫʷʟʚʠʤʦʩʪʠ ʚ ʩʲʟʜʘʜʝʥʠʪʝ ʠ ʬʫʥʢʮʠʦʥʠʨʘʱʠ ʩʠʩʪʝʤʠ ʟʘ ʩʠʛʫʨʥʦʩʪ 

ʥʘ ʨʘʟʣʠʯʥʠ ʥʠʚʘ ʚ ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ, ʢʦʨʧʦʨʘʪʠʚʥʠ ʠ ʣʠʯʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝ-

ʤʠ. ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʧʦʣʟʘ ʪʦʟʠ ʪʠʧ ʩʮʝʥʘʨʠʠ ʧʦʤʘʛʘ ʟʘ ʦʪʢʨʠʚʘʥʝ 

ʥʘ ʨʝʰʝʥʠʷ, ʢʦʠʪʦ ʦʪʩʪʨʘʥʷʚʘʪ ʩʣʘʙʦʩʪʠ ʠ ʧʨʦʧʫʩʢʠ ʚ ʪʝʢʫʱʠʪʝ ʚʝʨʩʠʠ ʥʘ ʩʠʩʪʝ-

ʤʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʠʥʜʫʩʪʨʠʷ. ʀʟʚʝʩʪʥʠ ʩʘ ʠ ʨʝʜʠʮʘ ʩʣʫʯʘʠ, 

ʧʨʠ ʢʦʠʪʦ ʢʦʥʢʫʨʠʨʘʱʠ ʩʝ ʬʠʨʤʠ ʠ ʢʦʤʧʘʥʠʠ ʠʟʨʘʟʷʚʘʪ ʩʚʦʝʪʦ ʩʲʧʝʨʥʠʯʝʩʪʚʦ ʯʨʝʟ 

ʜʦʙʨʝ ʧʨʠʢʨʠʪʘ ʧʦʜʢʨʝʧʘ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʧʦʜʦʙʝʥ ʪʠʧ ʚʠʨʫʩʥʠ ʩʮʝʥʘʨʠʠ. ʑʝʪʠʪʝ 

ʧʨʠ ʧʦʜʦʙʝʥ ʪʠʧ ʘʪʘʢʠ ʥʝ ʩʘ ʟʘ ʧʨʝʥʝʙʨʝʛʚʘʥʝ ʠ ʧʦʥʷʢʦʛʘ ʤʘʱʘʙʠʪʝ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ 

ʚʠʨʫʩʥʠʪʝ ʩʮʝʥʘʨʠʠ ʩʘ ʟʥʘʯʠʪʝʣʥʠ. ʊʚʲʨʜʝ ʯʝʩʪʦ ʪʦʯʥʠʪʝ ʧʨʠʯʠʥʠ ʟʘ ʠʥʬʦʨʤʘʮʠ-
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ʦʥʥʠʪʝ ʟʘʛʫʙʠ ʥʝ ʩʝ ʨʘʟʢʨʠʚʘʪ ʜʦʢʨʘʡ ʠ ʰʠʨʦʢʘʪʘ ʧʫʙʣʠʢʘ ʝ ʚ ʥʝʚʝʜʝʥʠʝ ʦʪʥʦʩʥʦ 

ʭʘʨʘʢʪʝʨʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʩʲʙʠʪʠʷ. 

ɼʥʝʩ ʥʘʡ-ʧʦʧʫʣʷʨʥʠʪʝ ʬʦʨʤʠ ʟʘ ʘʪʘʢʘ ʩʘ: 

ü ʢʠʙʝʨ ʧʨʝʩʪʲʧʣʝʥʠʷ. ʊʦʚʘ ʩʘ ʧʨʝʩʪʲʧʣʝʥʠʷ, ʠʟʚʲʨʰʚʘʥʠ ʚ ʢʠʙʝʨʧʨʦʩ-

ʪʨʘʥʩʪʚʦʪʦ
11
. ʂʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷʪʘ ʚʢʣʶʯʚʘʪ ʠʟʤʘʤʠ ʯʨʝʟ ʩʧʘʤ, ʢʨʘʞʙʘ ʥʘ ʧʨʘʚʠ-

ʪʝʣʩʪʚʝʥʘ ʠʣʠ ʬʠʨʤʝʥʘ ʪʘʡʥʘ, ʢʘʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʪʜʘʣʝʯʝʥ ʥʝʦʪʦʨʠʟʠʨʘʥ ʜʦʩʪʲʧ ʜʦ 

ʩʠʩʪʝʤʠ, ʩʚʘʣʷʥʝ ʥʘ ʥʝʟʘʢʦʥʥʘ ʤʫʟʠʢʘ, ʢʨʘʞʙʘ ʥʘ ʧʘʨʠ ʦʪ ʝʣʝʢʪʨʦʥʥʠ ʧʦʨʪʬʝʡʣʠ ʠ 

ʤʥʦʛʦ ʜʨʫʛʠ. ʂʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷʪʘ ʚʢʣʶʯʚʘʪ ʠ ʜʝʡʩʪʚʠʷ, ʯʠʷʪʦ ʧʲʨʚʦʥʘʯʘʣʥʘ 

ʢʨʘʡʥʘ ʮʝʣ ʤʦʞʝ ʜʘ ʥʝ ʝ ʬʠʥʘʥʩʦʚʦ ʦʙʣʘʛʦʜʝʪʝʣʩʪʚʘʥʝ (ʥʘʧʨʠʤʝʨ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʥʦʚʠ ʚʨʝʜʠʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ; 

ü ʦʪʢʘʟ ʦʪ ʫʩʣʫʛʘ (DoS) ʠ ʨʘʟʧʨʝʜʝʣʝʥ ʦʪʢʘʟ ʦʪ ʫʩʣʫʛʘ (DDoS).  

DoS ʘʪʘʢʠʪʝ ʟʘʙʨʘʥʷʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʝʩʫʨʩʠʪʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʣʝʛʠʪʠʤʥʠʪʝ ʡ 

ʧʦʪʨʝʙʠʪʝʣʠ. DDoS ʠʟʧʦʣʟʚʘ ʤʥʦʞʝʩʪʚʦ ʢʦʤʧʶʪʨʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʪʘʟʠ ʮʝʣ. ɸʪʘ-

ʢʘʪʘ ʩʝ ʥʘʨʠʯʘ Ăʦʪʢʘʟ ʦʪ ʫʩʣʫʛʘñ, ʟʘʱʦʪʦ ʩʝ ʠʟʧʨʘʱʘ ʛʦʣʷʤ ʧʦʪʦʢ ʦʪ ʧʘʢʝʪʠ ʢʲʤ 

ʢʦʤʧʶʪʲʨʘ-ʞʝʨʪʚʘ. ɿʘ ʜʘ ʦʙʨʘʙʦʪʠ ʧʘʢʝʪʠʪʝ, ʞʝʨʪʚʘʪʘ ʦʪʜʝʣʷ ʛʦʣʷʤ ʦʙʝʤ ʢʣʶʯʦʚ 

ʨʝʩʫʨʩ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʧʨʝʜʣʘʛʘʥʠʪʝ ʦʪ ʘʪʘʢʫʚʘʥʘʪʘ ʩʠʩʪʝʤʘ ʫʩʣʫʛʠ ʩʪʘʚʘʪ 

ʥʝʜʦʩʪʲʧʥʠ ʟʘ ʟʘʢʦʥʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ. ɺ ʜʦʧʲʣʥʝʥʠʝ ʦʪ ʢʘʟʘʥʦʪʦ ʥʘ ʥʘʧʘʜʘʪʝʣʷ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʦʩʪʘʚʠ ʥʝʦʛʨʘʥʠʯʝʥ ʜʦʩʪʲʧ ʜʦ ʟʘʩʝʛʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ 

ʩʝ ʥʘʥʝʩʘʪ ʛʦʣʝʤʠ ʱʝʪʠ. ɸʪʘʢʫʚʘʱʠʪʝ ʤʘʰʠʥʠ ʚ ʦʙʱʠʷ ʩʣʫʯʘʡ ʩʘ ʛʝʦʛʨʘʬʩʢʠ ʨʘʟʧ-

ʨʲʩʥʘʪʠ ʠ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʥʘʯʠʥʠ ʟʘ ʩʚʲʨʟʚʘʥʝ ʚ ʀʥʪʝʨʥʝʪ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ 

ʢʦʥʪʨʦʣʠʨʘʥʝʪʦ ʥʘ ʘʪʘʢʘʪʘ ʩʝ ʟʘʪʨʫʜʥʷʚʘ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʩʠʣʥʦ ʥʝʙʣʘʛʦʧ-

ʨʠʷʪʥʠ ʧʦʩʣʝʜʩʪʚʠʷ ʥʝ ʩʘʤʦ ʟʘ ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʟʘ ʙʠʟʥʝʩʘ, ʦʩʦ-

ʙʝʥʦ ʥʘ ʪʦʟʠ, ʢʦʡʪʦ ʨʘʟʯʠʪʘ ʥʘ ʧʦʩʪʦʷʥʥʦ ʧʨʠʩʲʩʪʚʠʝ ʚ ʀʥʪʝʨʥʝʪ; 

ü ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʘʪʘʢʠ. ʄʥʦʛʦ ʩʪʨʘʥʠ ʩʘ ʠʟʩʣʝʜʚʘʣʠ ʥʘʯʠʥʠ ʜʘ ʠʟʧʦʣʟ-

ʚʘʪ ʀʥʪʝʨʥʝʪ ʢʘʪʦ ʦʨʲʞʠʝ ʟʘ ʘʪʘʢʘ ʢʲʤ ʬʠʥʘʥʩʦʚʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ 

ʢʦʤʧʶʪʲʨʥʠ ʩʠʩʪʝʤʠ[1]. ʆʱʝ ʦʪ ʚʨʝʤʝʪʦ ʥʘ ʉʪʫʜʝʥʘʪʘ ʚʦʡʥʘ ʦʩʪʘʥʘ ʧʨʘʢʪʠʢʘʪʘ ʜʘ 

ʩʝ ʦʨʛʘʥʠʟʠʨʘʪ ʪʘʡʥʠ ʜʝʡʥʦʩʪʠ ʦʪ ʨʘʟʫʟʥʘʚʘʪʝʣʥʠʪʝ ʘʛʝʥʮʠʠ, ʩʚʲʨʟʘʥʠ ʩ ʧʝʨʠʦʜʠʯ-

ʥʦ ʪʝʩʪʚʘʥʝ ʥʘ ʀʥʪʝʨʥʝʪ/ʀʥʪʨʘʥʝʪ ʤʨʝʞʠʪʝ ʟʘ ʩʣʘʙʠ ʤʝʩʪʘ. ɺ ʪʘʟʠ ʚʨʲʟʢʘ ʝ ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʪʝʭʥʠʢʠʪʝ ʟʘ ʧʨʦʫʯʚʘʥʝ ʥʘ ʩʣʘʙʠʪʝ ʤʝʩʪʘ ʚ ʀʥʪʝʨʥʝʪ ʠ 

ʛʣʦʙʘʣʥʠʪʝ ʤʨʝʞʠ ʥʘʨʘʩʪʚʘʪ ʣʘʚʠʥʦʦʙʨʘʟʥʦ ʩ ʚʩʷʢʘ ʠʟʤʠʥʘʪʘ ʛʦʜʠʥʘ[2]. 

 

2. ʊɽʅɼɽʅʎʀʀ ɺ ʈɸɿɺʀʊʀɽʊʆ ʅɸ ʂʀɹɽʈ ɸʊɸʂʀʊɽ 

 

2.1. ʋʷʟʚʠʤʦʩʪʠ 

ʀ ʧʨʠ ʪʨʠʪʝ ʩʧʦʤʝʥʘʪʠ ʧʦ-ʛʦʨʝ ʬʦʨʤʠ ʥʘ ʘʪʘʢʘ ʫʷʟʚʠʤʦʩʪʠʪʝ ʩʘ ʢʣʶʯʦʚ ʬʘʢʪʦʨ 

ʟʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠʤ. ʋʷʟʚʠʤʦʩʪʠʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʪʲʨʩʷʪ ʢʘʢʪʦ ʚ ʩʠʩʪʝʤʠʪʝ ʟʘ ʩʠʛʫʨ-

ʥʦʩʪ, ʪʘʢʘ ʠ ʚ ʩʦʬʪʫʝʨʘ. ʅʝ ʙʠʚʘ ʜʘ ʩʝ ʧʨʝʥʝʙʨʝʛʚʘʪ ʠ ʯʦʚʝʰʢʠʪʝ ʫʷʟʚʠʤʦʩʪʠ. ɿʘʪʦ-

ʚʘ ʥʘʤʘʣʷʚʘʥʝʪʦ ʥʘ ʫʷʟʚʠʤʦʩʪʠʪʝ ʝ ʚʘʞʥʦ ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝ ʠʣʠ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ 

ʱʝʪʠʪʝ ʦʪ ʨʝʘʣʠʟʠʨʘʥʠ ʘʪʘʢʠ. 

ɺʲʧʨʝʢʠ, ʦʙʘʯʝ, ʯʝ ʥʦʚʦʦʪʢʨʠʪʠʪʝ ʫʷʟʚʠʤʦʩʪʠ (ʪ.ʥʘʨ. ʫʷʟʚʠʤʦʩʪʠ ʩ ʥʫʣʝʚ ʮʠ-

ʢʲʣ12) ʩʝ ʢʦʤʝʥʪʠʨʘʪ ʧʦʚʝʯʝ ʚ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʜʘʥʥʠ ʩʦʯʘʪ, ʯʝ ʘʪʘʢʠʪʝ, 

ʢʦʠʪʦ ʠʟʧʦʣʟʚʘʪ ʚʝʯʝ ʠʟʚʝʩʪʥʠ ʫʷʟʚʠʤʦʩʪʠ ʧʨʠʯʠʥʷʚʘʪ ʧʦ-ʛʦʣʝʤʠ ʱʝʪʠ.  

                                                                 
11

 ʂʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʝʜʠʥ ʦʙʦʙʱʝʥ ʠʟʨʘʟ ʥʘ ʠʟʛʨʘʜʝʥʘʪʘ ʦʪ ʩʲʚʨʝʤʝʥʥʦʪʦ 

ʦʙʱʝʩʪʚʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʚʘʱʘ ʚʩʠʯʢʠ ʡʝʨʘʨʭʠʯʥʠ ʥʠʚʘ ʥʘ ʩʲʚʨʝ-
ʤʝʥʥʘʪʘ ʛʣʦʙʘʣʥʘ ʤʨʝʞʘ. 
12 Zer-day vulnerability 
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ʉ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʥʦʚʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʱʝ ʥʘʨʘʩʪʚʘ ʠ ʙʨʦʷ ʥʘ ʫʷʟʚʠʤʦʩʪʠʪʝ ʩ ʥʫʣʝʚ 

ʮʠʢʲʣ, ʪʲʡ ʢʘʪʦ ʱʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʠ ʙʨʦʷ ʥʘ ʥʦʚʠʪʝ ʧʨʦʜʫʢʪʠ ʠ ʠʟʧʦʣʟʚʘʥʠʪʝ ʦʧʝʨʘ-

ʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. ɺʲʧʨʝʢʠ ʪʦʚʘ ʩ ʥʘʡ-ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʨʠʩʢ ʱʝ ʩʠ ʦʩʪʘʥʘʪ ʚʝʯʝ 

ʠʟʚʝʩʪʥʠʪʝ ʫʷʟʚʠʤʦʩʪʠ. 

ʄʝʪʦʜʠ ʟʘ ʧʨʝʚʝʥʮʠʷ ʚ ʪʦʟʠ ʩʣʫʯʘʡ ʝ ʙʲʨʟʦʪʦ ʦʪʢʨʠʚʘʥʝ ʥʘ ʫʷʟʚʠʤʦʩʪʠʪʝ ʚ ʥʘʙ-

ʣʶʜʘʚʘʥʘʪʘ ʩʠʩʪʝʤʘ/ʤʨʝʞʘ ʠ ʙʲʨʟʦʪʦ ʠʤ Ăʟʘʢʲʨʧʚʘʥʝñ ʠʣʠ ʟʘʤʝʩʪʚʘʥʝ ʩ ʣʝʛʘʣʠʟʠ-

ʨʘʥ ʩʦʬʪʫʝʨ. ɸʢʦ ʪʦʚʘ ʥʝ ʝ ʚʲʟʤʦʞʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʩʠʩʪʝʤʠ ʟʘ ʦʪʢʨʠʚʘʥʝ ʠ ʧʨʝ-

ʜʦʪʚʨʘʪʷʚʘʥʝ ʥʘ ʧʨʦʥʠʢʚʘʥʠʷʪʘ (IDS/IPS) ʢʘʢʪʦ ʠ ʥʘ ʟʘʱʠʪʥʠ ʩʪʝʥʠ (Firewalls) ʝ 

ʩʠʣʥʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ. ʂʨʠʪʠʯʥʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʲʜʲʨʞʘʱʠ 

ʫʷʟʚʠʤʦʩʪʠ, ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ ʧʦʜ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘʙʣʶʜʝʥʠʝ. 

 

2.2. ʐʠʬʨʦʚʘʱʠ ʚʨʝʜʠʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ (ransomware) 

ʀʟʚʝʩʪʥʠ ʦʱʝ ʚ ʧʫʙʣʠʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʢʘʪʦ Ăʢʨʠʧʪʦ ʚʠʨʫʩʠñ ʤʦʞʝ ʜʘ ʩʝ 

ʩʯʝʪʝ ʟʘ ʬʦʨʤʘ ʥʘ ʘʪʘʢʘ ʦʪ ʪʠʧ ʨʘʟʧʨʝʜʝʣʝʥ ʦʪʢʘʟ ʦʪ ʫʩʣʫʛʘ, ʪʲʡ ʢʘʪʦ ʪʝʟʠ ʧʨʦʛʨʘʤʠ 

ʰʠʬʨʦʚʘʪ ʢʨʠʪʠʯʥʠ ʜʘʥʥʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʠʥʬ-

ʨʘʩʪʨʫʢʪʫʨʘ ʥʘ ʝʜʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʤʦʞʝ ʜʘ ʩʧʨʝ ʜʘ ʬʫʥʢʮʠʦʥʠʨʘ. 

ʇʨʝʟ 2015 ʠ 2016 ʛʦʜʠʥʘ ʰʠʬʨʦʚʘʱʠʪʝ ʚʨʝʜʠʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ ʩʝ ʫʚʝʣʠʯʠʭʘ 

ʜʨʘʩʪʠʯʥʦ. ʊʦʚʘ ʝ ʚʨʝʜʠʪʝʣʩʢʘ ʧʨʦʛʨʘʤʘ, ʢʦʷʪʦ ʰʠʬʨʦʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʥʘ ʧʦʪʨʝ-

ʙʠʪʝʣʷ ʙʝʟ ʥʝʛʦʚʦʪʦ ʨʘʟʨʝʰʝʥʠʝ. ɿʘ ʨʘʟʰʠʬʨʦʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʘʚʪʦʨʠʪʝ 

ʠʩʢʘʪ ʠʟʧʣʘʱʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʘ ʩʫʤʘ (ʦʪʢʫʧ). ɺʲʧʨʝʢʠ, ʯʝ ʟʘʱʠʪʘʪʘ ʦʪ ʪʝʟʠ ʚʨʝ-

ʜʠʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ ʝ ʜʦʩʪʘ ʣʝʩʥʘ ʠ ʩʝ ʩʚʝʞʜʘ ʜʦ ʨʝʜʦʚʥʦ ʧʨʘʚʝʥʝ ʥʘ ʘʨʭʠʚʥʠ ʢʦʧʠʷ 

ʥʘ ʥʝʟʘʚʠʩʠʤ ʥʦʩʠʪʝʣ, ʟʘ 2016 ʛʦʜʠʥʘ ʩʘ ʠʟʪʨʲʛʥʘʪʠ ʧʦʯʪʠ 1 ʤʠʣʠʦʥ ʜʦʣʘʨʘ ʩʧʦʨʝʜ 

ʜʦʢʣʘʜ ʥʘ ʌɹʈ [3]. 

ɿʘ ʩʲʞʘʣʝʥʠʝ ʪʝʥʜʝʥʮʠʠʪʝ ʧʨʝʟ 2017 ʛ. ʩʘ ʰʠʬʨʦʚʘʱʠʪʝ ʚʨʝʜʠʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ 

ʜʘ ʧʨʦʜʲʣʞʘʪ ʜʘ ʙʲʜʘʪ ʝʜʥʠ ʦʪ ʥʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʘʪʘʢʠ ʚ ʢʠʙʝʨ ʧʨʦʩʪʨʘʥʩʪʚʦ-

ʪʦ. ʊʝʥʜʝʥʮʠʠʪʝ ʚ ʪʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ ʩʝ ʩʚʝʞʜʘʪ ʜʦ ʧʨʦʤʷʥʘ ʚ ʪʝʭʥʠʷ ʩʮʝʥʘʨʠʡ ʠ 

ʧʨʝʚʨʲʱʘʥʝʪʦ ʠʤ ʚ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʠ ʘʪʘʢʠ, ʪ.ʝ. ʜʘ ʤʦʛʘʪ ʜʘ ʨʘʟʧʦʟʥʘʚʘʪ ʠ ʧʨʘʚʷʪ 

ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʢʦʨʧʦʨʘʪʠʚʥʠ ʩʠʩʪʝʤʠ ʠ ʩʠʩʪʝʤʠ ʥʘ ʢʨʘʡʥʠ ʧʦʪʨʝʙʠʪʝʣʠ. 

ɺʝʢʪʦʨʠ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚʢʣʶʯʚʘʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ:  

¶ ʩʧʘʤ. 93% ʦʪ ʩʧʘʤʘ ʝ ʩʚʲʨʟʘʥ ʩ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʰʠʬʨʦʚʘʱʠ ʚʨʝʜʠʪʝʣ-

ʩʢʠ ʧʨʦʛʨʘʤʠ, ʢʘʪʦ ʩʲʦʙʱʝʥʠʷʪʘ ʩʘ ʠʟʢʫʰʘʚʘʱʠ ʠʣʠ ʟʘʧʣʘʰʚʘʱʠ. ʉʧʘʤ 

ʩʲʦʙʱʝʥʠʝʪʦ ʦʙʠʢʥʦʚʝʥʦ ʩʲʜʲʨʞʘ ʧʨʠʢʨʝʧʝʥ ʬʘʡʣ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʜʦʢʫʤʝʥʪ, ʩʢʨʠʧʪ ʠʣʠ ʘʨʭʠʚʘ. ʉʘʤʠʷʪ ʧʨʠʢʨʝʧʝʥ ʬʘʡʣ ʤʦʞʝ ʠ ʜʘ ʥʝ ʩʲ-

ʜʲʨʞʘ ʢʦʜʘ ʥʘ ʧʨʦʛʨʘʤʘʪʘ, ʘ ʩʘʤʦ ʤʘʣʢʘ ʧʨʦʛʨʘʤʘ, ʢʦ̫ ʪʦ ʩʚʘʣʷ ʦʩʥʦʚʥʘʪʘ; 

¶ ʢʦʤʧʨʦʤʝʪʠʨʘʥʠ ʩʘʡʪʦʚʝ; 

¶ ʝʢʩʧʣʦʘʪʠʨʘʱʠ ʢʦʤʧʣʝʢʪʠ (ʥʘʧʨʠʤʝʨ Angler Exploit Kit); 

¶ ʚʨʝʜʠʪʝʣʩʢʠ ʨʝʢʣʘʤʠ, ʩʲʜʲʨʞʘʱʠ ʘʢʪʠʚʝʥ ʢʦʜ (Flash, JavaScript, 

Silverlight). 

 

2.3. ʉʤʘʨʪʬʦʥʠ (SmartPhones) 

ʉʤʘʨʪʬʦʥʠʪʝ ʩʘ ʢʨʘʡʥʦ ʥʝʦʙʭʦʜʠʤʠ ʠʥʩʪʨʫʤʝʥʪʠ ʚʲʚ ʚʩʠʯʢʠ ʩʝʢʪʦʨʠ ʥʘ ʥʘʰʝ-

ʪʦ ʦʙʱʝʩʪʚʦ, ʦʙʭʚʘʱʘʱʠ ʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʙʠʟʥʝʩʘ ʠ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝ-

ʙʠʪʝʣʠ. ʊʦʚʘ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʫʚʝʣʠʯʘʚʘʱʘʪʘ ʩʝ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪ ʥʘ ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ, 

ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʘʟʧʣʘʱʘʥʠʷ, ʩʘʪʝʣʠʪʥʘ ʥʘʚʠʛʘʮʠʦʥʥʘ ʩʠʩʪʝ-

ʤʘ, ʯʝʪʝʥʝ ʥʘ ʧʦʱʘ, ʚʨʲʟʢʘ ʩʲʩ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, WiFi ʭʦʪ-ʩʧʦʪ, ʯʝʪʝʥʝ ʥʘ ʙʘʨʢʦʜʦ-

ʚʝ ʠ ʥʘʡ-ʥʘʢʨʘʷ ʟʘ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʪʝʣʝʬʦʥʥʠ ʨʘʟʛʦʚʦʨʠ. ʉ ʥʘʨʘʩʪʚʘʥʝ ʥʘ ʪʷʭʥʘʪʘ 
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ʟʥʘʯʠʤʦʩʪ ʟʘ ʦʙʱʝʩʪʚʦʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʦʮʝʥʷʪ ʠ ʨʠʩʢʦʚʝʪʝ, ʩʚʲʨʟʘʥʠ ʩ ʣʠʯʥʠʪʝ 

ʜʘʥʥʠ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ. 

ɺ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʨʠʩʢʲʪ ʟʘʚʠʩʠ ʦʪ ʪʦʚʘ ʢʘʢ ʩʝ ʠʟʧʦʣʟʚʘ ʩʤʘʨʪʬʦʥʘ: ʢʘʪʦ ʢʨʘʝʥ 

ʧʦʪʨʝʙʠʪʝʣ, ʢʘʪʦ ʩʣʫʞʠʪʝʣ ʚ ʢʦʨʧʦʨʘʪʠʚʥʘ ʠʣʠ ʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠʣʠ 

ʢʘʪʦ ʨʲʢʦʚʦʜʠʪʝʣ ʥʘ ʚʠʩʦʢʦ ʥʠʚʦ ʚ ʢʦʨʧʦʨʘʪʠʚʥʘ ʠʣʠ ʧʨʘʚʠʪʝʣʩʪʚʝʥʘ ʦʨʛʘʥʠʟʘʮʠʷ. 

ʆʩʥʦʚʥʠʪʝ ʨʠʩʢʦʚʝ ʧʨʠ ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʫʩʪʨʦʡʩʪʚʘ ʩʘ [4]: 

¶ ʠʟʪʠʯʘʥʝ ʥʘ ʜʘʥʥʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʟʘʛʫʙʘ ʠʣʠ ʢʨʘʞʙʘ ʥʘ ʫʩʪʨʦʡʩʪʚʦʪʦ. ʊʝ-

ʣʝʬʦʥʲʪ ʝ ʦʪʢʨʘʜʥʘʪ ʠʣʠ ʟʘʛʫʙʝʥ ʠ ʥʝʛʦʚʘʪʘ ʚʲʪʨʝʰʥʘ ʠ/ʠʣʠ ʚʲʥʰʥʘ ʧʘ-

ʤʝʪ ʩʘ ʥʝʟʘʱʠʪʝʥʠ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʥʘ ʟʣʦʥʘʤʝʨʝʥʦʪʦ ʣʠʮʝ ʜʘ ʜʦʩʪʲʧʠ 

ʜʘʥʥʠʪʝ; 

¶ ʥʝʚʦʣʥʦ ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʜʘʥʥʠ, ʩʲʜʲʨʞʘʱʠ ʩʝ ʚ ʪʝʣʝʬʦʥʘ, ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ; 

¶ ʘʪʘʢʠ ʚʲʨʭʫ ʠʟʣʝʟʣʠ ʦʪ ʫʧʦʪʨʝʙʘ ʪʝʣʝʬʦʥʠ ʚ ʩʣʫʯʘʠʪʝ, ʢʦʛʘʪʦ ʪʝʣʝʬʦʥʠʪʝ 

ʩʘ ʙʨʘʢʫʚʘʥʠ ʧʦ ʥʝʧʨʘʚʠʣʝʥ ʥʘʯʠʥ; 

¶ ʌʠʰʠʥʛ ʘʪʘʢʘ (Phishing). ɸʪʘʢʫʚʘʱʠʷʪ ʩʲʙʠʨʘ ʜʘʥʥʠ (ʢʘʪʦ ʧʘʨʦʣʠ ʠ ʥʦ-

ʤʝʨʘ ʥʘ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ) ʢʘʪʦ ʠʟʧʦʣʟʚʘ ʬʘʣʰʠʚʠ ʧʨʠʣʦʞʝʥʠʷ ʠʣʠ ʧʨʠʣʦ-

ʞʝʥʠʷ ʟʘ ʯʝʪʝʥʝ ʥʘ SMS ʠ ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʢʦʠʪʦ ʠʟʛʣʝʞʜʘʪ ʣʝʛʠʪʠʤʥʠ. 

¶ ʰʧʠʦʥʩʢʠ ʩʦʬʪʫʝʨ (Spyware). ʅʘ ʫʩʪʨʦʡʩʪʚʦʪʦ ʠʤʘ ʠʥʩʪʘʣʠʨʘʥ ʰʧʠʦʥʩʢʠ 

ʩʦʬʪʫʝʨ, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʜʦʩʪʲʧʘ ʜʦ ʜʘʥʥʠ ʥʘ ʥʝʛʦ. ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʮʝʣʝʚʦ-

ʪʦ ʥʘʙʣʶʜʝʥʠʝ ʰʧʠʦʥʩʢʠʷʪ ʩʦʬʪʫʝʨ ʠʤʘ ʟʘ ʮʝʣ ʥʝʮʝʣʝʚʦ ʩʲʙʠʨʘʥʝ ʥʘ 

ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ; 

¶ Network spoofing ʘʪʘʢʘ
13
. ɸʪʘʢʫʚʘʱʠʷʪ ʠʟʧʦʣʟʚʘ ʬʘʣʰʠʚʘ ʪʦʯʢʘ ʟʘ ʜʦʩʪʲʧ 

ʜʦ ʀʥʪʝʨʥʝʪ (WiFi ʠʣʠ GSM). ɺ ʧʦʩʣʝʜʩʪʚʠʝ ʘʪʘʢʫʚʘʱʠʷʪ ʧʨʠʭʚʘʱʘ ʢʦ-

ʤʫʥʠʢʘʮʠʷʪʘ ʥʘ ʩʚʲʨʟʘʥʠʷ ʢʲʤ ʬʘʣʰʠʚʘʪʘ ʤʨʝʞʘ ʧʦʪʨʝʙʠʪʝʣ ʠ ʷ ʠʟʤʝʥʷ, 

ʟʘ ʜʘ ʠʟʚʲʨʰʠ ʧʦʩʣʝʜʚʘʱʠ ʘʪʘʢʠ (ʥʘʧʨʠʤʝʨ ʬʠʰʠʥʛ ʘʪʘʢʘ); 

¶ ʥʘʙʣʶʜʝʥʠʝ. ɸʪʘʢʫʚʘʱʠʷʪ ʦʩʲʱʝʩʪʚʷʚʘ ʥʘʙʣʶʜʝʥʠʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ ʢʘʪʦ 

ʠʟʧʦʣʟʚʘ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠʪʝ ʥʘ ʪʝʣʝʬʦʥʘ; 

¶ ʩʚʲʨʟʘʥʠ ʩ ʪʝʣʝʬʦʥʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʠ ʘʪʘʢʠ (Diallerware ʘʪʘʢʠ). ɸʪʘʢʫʚʘ-

ʱʠʷʪ ʢʨʘʜʝ ʧʘʨʠ ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ ʢʘʪʦ ʠʟʧʦʣʟʚʘ ʚʨʝʜʠʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ, ʢʦ-

ʠʪʦ ʠʟʧʦʣʟʚʘʪ ʩʢʨʠʪʦ ʫʩʣʫʛʠʪʝ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ ʩ ʚʠʩʦʢʦʪʘʨʠʬʥʠ ʪʝʣʝʬʦʥʠ 

ʠʣʠ SMS-ʠ; 

¶ ʚʨʝʜʠʪʝʣʩʢʠ ʧʨʦʛʨʘʤʠ, ʩʚʲʨʟʘʥʠ ʩ ʬʠʥʘʥʩʦʚʠ ʫʩʣʫʛʠ (Financial malware). 

ʊʝʣʝʬʦʥʲʪ ʝ ʟʘʨʘʟʝʥ ʩʲʩ ʟʣʦʥʘʤʝʨʝʥ ʩʦʬʪʫʝʨ, ʩʧʝʮʠʘʣʥʦ ʧʨʦʝʢʪʠʨʘʥ ʟʘ 

ʢʨʘʜʝ ʥʦʤʝʨʘ ʥʘ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ ʠʣʠ ʙʘʥʢʦʚʠ ʩʤʝʪʢʠ; 

¶ ʟʘʜʨʲʩʪʚʘʥʝ ʥʘ ʤʨʝʞʘʪʘ. ɿʘʜʨʲʩʪʚʘʥʝ ʥʘ ʤʨʝʞʦʚʠʷ ʨʝʩʫʨʩ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ 

ʥʘ ʪʝʣʝʬʦʥʘ. ʂʨʘʡʥʠʷʪ ʨʝʟʫʣʪʘʪ ʝ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʤʨʝʞʘʪʘ 

ʦʪ ʢʨʘʡʥʠʷ ʧʦʪʨʝʙʠʪʝʣ. 

 

2.4. ɸʪʘʢʠ ʚ ʦʙʣʘʢʘ (Cloud attacks) 

ɼʥʝʩ ʧʦʯʪʠ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʩʲʭʨʘʥʷʚʘ ʜʘʥʥʠ ʚ ʦʙʣʘʢʘ. ʋʚʝʣʠʯʘʚʘʥʝʪʦ ʥʘ ʤʦ-

ʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʩʣʫʛʠ ʚ ʦʙʣʘʢʘ ʥʘʢʘʨʘʭʘ ʢʦʨʧʦʨʘʪʠʚʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʜʘ 

ʧʨʦʤʝʥʷʪ ʥʘʯʠʥʘ ʥʘ ʨʘʙʦʪʘ. ʀ ʪʲʡ ʢʘʪʦ ʚʣʠʷʥʠʝʪʦ ʥʘ ʫʩʣʫʛʠʪʝ ʚ ʦʙʣʘʢʘ ʩʝ ʝ ʫʚʝʣʠ-

ʯʠʣʦ, ʩʲʨʚʲʨʠʪʝ, ʧʨʝʜʦʩʪʘʚʷʱʠ ʫʩʣʫʛʠ ʚ ʦʙʣʘʢʘ, ʩʘ ʩʲʱʦ ʮʝʣ ʟʘ ʟʣʦʥʘʤʝʨʝʥʠʪʝ 

ʣʠʮʘ. ʋʷʟʚʠʤʦʩʪʠ ʩʲʱʝʩʪʚʫʚʘʪ ʥʝ ʩʘʤʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʷ ʥʘ ʦʙʣʘʢʘ, ʥʦ ʠ ʟʘ ʧʨʝʜʦʩʪʘ-
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ʚʷʱʠʷ ʫʩʣʫʛʘʪʘ ʚ ʦʙʣʘʢʘ, ʢʘʢʪʦ ʠ ʟʘ ʜʦʩʪʘʚʯʠʢʘ ʥʘ ʠʥʪʝʨʥʝʪ, ʢʦʡʪʦ ʦʩʠʛʫʨʷʚʘ ʚʨʲʟ-

ʢʘʪʘ ʤʝʞʜʫ ʜʚʝʪʝ ʩʪʨʘʥʠ. 

ʋʩʣʫʛʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʦʙʣʘʢʘ ʩʘ ʩʝ ʫʚʝʣʠʯʠ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦ-

ʜʠʥʠ ʠ ʱʝ ʧʨʦʜʲʣʞʘʪ ʜʘ ʩʝ ʫʚʝʣʠʯʘʚʘʪ ʠ ʟʘ ʚ ʙʲʜʝʱʝ. ʍʠʙʨʠʜʥʠʪʝ ʘʨʭʠʪʝʢʪʫʨʠ, 

ʢʲʜʝʪʦ ʩʝ ʩʲʯʝʪʘʚʘ ʣʦʢʘʣʝʥ ʢʦʥʪʨʦʣ ʥʘ ʩʠʛʫʨʥʦʩʪ ʩ ʦʙʣʘʢʦʚʦ-ʙʘʟʠʨʘʥ ʢʦʥʪʨʦʣ ʥʘ 

ʩʠʛʫʨʥʦʩʪ ʱʝ ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʝʪʘʣʦʥ ʟʘ ʚʩʠʯʢʠ ʛʦʣʝʤʠ ʦʨʛʘʥʠʟʘʮʠʠ. 

 

2.5. ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ (Internet -of-Things (IoT)) 

ʊʝʤʘʪʘ ʟʘ ʀʥʪʝʨʥʝʪ-ʥʘ-ʥʝʱʘʪʘ ʝ ʤʥʦʛʦ ʘʢʪʫʘʣʥʘ ʠ ʠʤʘ ʪʝʭʥʦʣʦʛʠʯʥʦ, ʩʦʮʠʘʣʥʦ 

ʠ ʠʢʦʥʦʤʠʯʝʩʢʦ ʟʥʘʯʝʥʠʝ. ʂʲʤ ʀʥʪʝʨʥʝʪ-ʥʘ-ʥʝʱʘʪʘ ʩʝ ʦʪʥʘʩʷʪ ʧʨʦʜʫʢʪʠ ʟʘ ʧʦʪʨʝ-

ʙʠʪʝʣʷ, ʩʪʦʢʠ ʟʘ ʜʲʣʛʦʪʨʘʡʥʘ ʫʧʦʪʨʝʙʘ, ʣʝʢʠ ʠ ʪʦʚʘʨʥʠ ʘʚʪʦʤʦʙʠʣʠ, ʧʨʦʤʠʰʣʝʥʠ ʠ 

ʩʲʩʪʘʚʥʠ ʯʘʩʪʠ, ʩʝʥʟʦʨʠ ʠ ʜʨʫʛʠ ʦʙʝʢʪʠ ʦʪ ʝʞʝʜʥʝʚʠʝʪʦ, ʢʦʠʪʦ ʩʲʯʝʪʘʚʘʪ ʬʫʥʢʮʠʠ-

ʪʝ ʩʚʲʨʟʘʥʦʩʪ ʚ ʀʥʪʝʨʥʝʪ ʠ ʘʥʘʣʠʟ ʥʘ ʜʘʥʥʠ. ʇʨʦʛʥʦʟʠʪʝ ʟʘ ʚʣʠʷʥʠʝʪʦ ʥʘ ʀʥʪʝʨ-

ʥʝʪ-ʥʘ-ʥʝʱʘʪʘ ʚʲʨʭʫ ʀʥʪʝʨʥʝʪ ʠ ʠʢʦʥʦʤʠʢʘʪʘ ʩʘ ʚʧʝʯʘʪʣʷʚʘʱʠ, ʢʘʪʦ ʦʯʘʢʚʘʥʠʷʪʘ 

ʩʘ 100 ʤʠʣʠʘʨʜʘ ʩʚʲʨʟʘʥʠ ʫʩʪʨʦʡʩʪʚʘ ʠ ʩʚʝʪʦʚʥʦ ʠʢʦʥʦʤʠʯʝʩʢʦ ʚʲʟʜʝʡʩʪʚʠʝ ʥʘ 

ʧʦʚʝʯʝ ʦʪ 11 ʪʨʠʣʠʦʥʘ ʜʦʣʘʨʘ ʜʦ 2025 ʛ. 

ʆʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ SANS ʦʧʨʝʜʝʣʷ ʯʝʪʠʨʠ ʦʩʥʦʚʥʠ ʪʠʧʘ ʫʩʪʨʦʡʩʪ-

ʚʘ, ʢʦʠʪʦ ʩʝ ʚʢʣʶʯʚʘʪ ʚ ʪʝʨʤʠʥʘ ʀʥʪʝʨʥʝʪ-ʥʘ-ʥʝʱʘʪʘ: 

1) ʢʦʤʧʶʪʨʠ, ʩʲʨʚʲʨʠ, ʨʫʪʝʨʠ ʠ ʜʨ. ʧʦʜʦʙʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʦʩʥʦʚʥʦ ʧʦʣʟ-

ʚʘʱʠ ʞʠʯʥʘ ʩʚʲʨʟʘʥʦʩʪ ʢʲʤ ʀʥʪʝʨʥʝʪ; 

2) ʤʝʜʠʮʠʥʩʢʘ ʘʧʘʨʘʪʫʨʘ, SCADA, ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʤʦʥʠʪʦʨʠʥʛ ʠ ʢʦʥʪʨʦʣ 

ʠ ʜʨʫʛʠ, ʦʩʥʦʚʥʦ ʠʟʧʦʣʟʚʘʱʠ ʞʠʯʥʘ ʩʚʲʨʟʘʥʦʩʪ ʢʲʤ ʀʥʪʝʨʥʝʪ; 

3) ʩʤʘʨʪʬʦʥʠ ʠ ʪʘʙʣʝʪʠ, ʠʟʧʦʣʟʚʘʱʠ ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ ʥʘ ʙʝʟʞʠʯʥʘ ʩʚʲʨ-

ʟʘʥʦʩʪ ʢʲʤ ʀʥʪʝʨʥʝʪ; 

4) ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʧʦʣʟʚʘʥʝ, ʠʟʧʦʣʟʚʘʱʠ ʝʜʠʥʩʪʚʝʥʦ ʙʝʟ-

ʞʠʯʥʘ ʩʚʲʨʟʘʥʦʩʪ ʩ ʀʥʪʝʨʥʝʪ. 

ʊʝʥʜʝʥʮʠʠʪʝ ʚ ʨʘʟʚʠʪʠʝʪʦ ʧʨʝʟ ʩʣʝʜʚʘʱʠʪʝ ʛʦʜʠʥʠ ʝ ʚ ʯʝʪʚʲʨʪʘʪʘ ʛʨʫʧʘ ʫʩʪ-

ʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʩʝ ʚʛʨʘʞʜʘʪ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ (ʠʥʪʝʣʠʛʝʥʪʥʠ 

ʩʛʨʘʜʠ, ʘʚʪʦʤʦʙʠʣʠ, ʫʩʪʨʦʡʩʪʚʘ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʪ.ʥ.) ʠʣʠ ʩʝ ʠʟʧʦʣʟʚʘʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʥʦ ʦʪ ʩʣʫʞʠʪʝʣʠʪʝ (ʠʣʠ ʦʪ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ), ʥʦ ʯʝʩʪʦ ʩʝ ʩʚʲʨʟʚʘʪ ʢʲʤ 

ʤʨʝʞʘʪʘ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʠʣʠ ʚ ʀʥʪʝʨʥʝʪ. 

ʇʨʝʟ ʩʝʧʪʝʤʚʨʠ 2016 ʛʦʜʠʥʘ ʘʪʘʢʘʪʘ ʦʪ ʪʠʧ ʨʘʟʧʨʝʜʝʣʝʥ ʦʪʢʘʟ ʦʪ ʫʩʣʫʛʘ Mirai  

ʥʝ ʟʘʨʘʟʠ ʢʦʤʧʶʪʨʠ, ʩʤʘʨʬʦʥʠ ʠʣʠ ʪʘʙʣʝʪʠ. ʊʝʟʠ ʫʩʪʨʦʡʩʪʚʘ ʩʘ ʦʙʦʨʫʜʚʘʥʠ ʩ ʘʥʪʠ-

ʚʠʨʫʩʝʥ ʩʦʬʪʫʝʨ ʠʣʠ ʜʨʫʛ ʩʦʬʪʫʝʨ, ʩʚʲʨʟʘʥ ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ. ɿʘ ʩʤʝʪʢʘ ʥʘ ʪʦʚʘ 

Mirai  ʫʧʦʪʨʝʙʠ ʦʛʨʦʤʝʥ ʙʨʦʡ ʜʨʫʛʠ ʫʩʪʨʦʡʩʪʚʘ (ʫʤʥʠ ʢʨʫʰʢʠ, DVR-ʠ, ʢʘʤʝʨʠ ʟʘ 

ʥʘʙʣʶʜʝʥʠʝ ʠ ʪ.ʥ.), ʯʠʷʪʦ ʟʘʱʠʪʘ ʥʝ ʝ ʪʨʠʚʠʘʣʥʘ ʧʨʦʮʝʜʫʨʘ. 

ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʧʨʦʠʟʚʝʜʝʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ, ʚʣʠʟʘʱʠ ʚ ʯʝʪʚʲʨʪʘʪʘ ʛʨʫʧʘ ʥʘ ʀʥ-

ʪʝʨʥʝʪ-ʥʘ-ʥʝʱʘʪʘ, ʧʨʠʪʝʞʘʚʘʪ ʫʷʟʚʠʤʦʩʪʠ, ʢʦʠʪʦ ʥʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ Ăʟʘʢʲʨʧʝʥʠñ. 

ɽʣʝʢʪʨʠʯʝʩʢʠ ʫʤʥʠ ʢʨʫʰʢʠ ʥʘ ʧʦʯʪʠ ʚʩʝʢʠ ʧʨʦʠʟʚʦʜʠʪʝʣ, ʥʘʧʨʠʤʝʨ, ʩʘ ʫʷʟʚʠʤʠ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʚ ʜʦʤʦʚʝʪʝ ʥʠ ʠ ʥʘ ʧʨʘʢʪʠʢʘ ʩʘ ʚ 

ʨʝʞʠʤ ʥʘ ʠʟʯʘʢʚʘʥʝ ʜʘ ʙʲʜʘʪ ʠʟʧʦʣʟʚʘʥʝ ʟʘ ʧʦʨʝʜʥʘʪʘ ʙʦʪʥʝʪ ʘʪʘʢʘ. 

ʄʘʱʘʙʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʨʝʩʫʨʩ ʦʪ Mirai  ʩʘ ʦʛʨʦʤʥʠ ʠ ʟʘ ʩʲʞʘʣʝʥʠʝ ʪʦʚʘ ʥʝ ʝ 

ʝʜʠʥʩʪʚʝʥʘʪʘ ʦʩʲʱʝʩʪʚʝʥʘ ʙʦʪʥʝʪ ʘʪʘʢʘ, ʠʟʧʦʣʟʚʘʱʘ ʀʥʪʝʨʥʝʪ-ʥʘ-ʥʝʱʘʪʘ ʟʘ 2016 

ʛʦʜʠʥʘ ʦʪ ʪʦʟʠ ʢʘʣʠʙʲʨ. 
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ɿɸʂʃʖʏɽʅʀɽ 

 

ʆʨʛʘʥʠʟʘʮʠʠʪʝ ʠ ʢʨʘʡʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʪʨʷʙʚʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ ʩʝ ʘʜʘʧʪʠʨʘʪ 

ʢʲʤ ʧʨʦʤʝʥʷʱʘʪʘ ʩʝ ʦʙʢʨʲʞʘʚʘʱʘ ʩʨʝʜʩʪʚʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʝʪʦʜʠʪʝ ʠ ʩʨʝʜʩʪʚʘ 

ʟʘ ʧʨʝʚʝʥʮʠʷ ʠ ʟʘʱʠʪʘ ʥʘ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʤʧʶʪʨʠ, ʩʠʩʪʝʤʠ ʠ ʤʨʝʞʠ, ʢʦʠʪʦ ʩʘ ʥʝʨʘʟ-

ʜʝʣʥʘ ʯʘʩʪ ʦʪ ʝʞʝʜʥʝʚʠʝʪʦ ʥʠ. ʊʦʚʘ ʱʝ ʧʨʦʜʲʣʞʠ ʜʘ ʙʲʜʝ ʚʘʣʠʜʥʦ ʠ ʟʘ ʩʣʝʜʚʘʱʘʪʘ 

2017 ʛ. ʜʦʨʠ ʩ ʦʱʝ ʧʦ-ʛʦʣʷʤʘ ʩʠʣʘ. ʇʨʝʟ ʠʟʤʠʥʘʣʘʪʘ ʛʦʜʠʥʘ ʩʝ ʥʘʙʣʶʜʘʚʘ ʟʥʘʯʠ-

ʪʝʣʥʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʩʣʦʞʥʦʩʪ ʥʘ ʦʩʲʱʝʩʪʚʝʥʠʪʝ ʘʪʘʢʠ ʚ ʢʠʙʝʨʧʨʦʩʪ-

ʨʘʥʩʪʚʦʪʦ. 

ɼʥʝʩ ʜʘ ʟʘʱʠʪʠʤ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʥʝ ʝ ʪʨʠ-

ʚʠʘʣʥʘ ʟʘʜʘʯʘ. ʅʷʢʦʠ ʟʣʦʥʘʤʝʨʝʥʠ ʣʠʮʘ ʤʦʛʘʪ ʜʘ ʥʘʨʫʰʘʪ ʠʣʠ ʥʘʧʲʣʥʦ ʜʘ ʙʣʦʢʠʨʘʪ 

ʙʠʟʥʝʩ ʧʨʦʮʝʩʠʪʝ ʜʦʢʘʪʦ ʥʝ ʙʲʜʝ ʧʣʘʪʝʥ ʦʪʢʫʧ. ɿʘʪʦʚʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʪʨʷʙʚʘ ʜʘ 

ʬʦʢʫʩʠʨʘʪ ʫʩʠʣʠʷʪʘ ʩʠ ʚ ʟʘʱʠʪʘ ʥʘ ʪʝʟʠ ʨʝʩʫʨʩʠ, ʢʦʠʪʦ ʩʘ ʟʘʜʲʣʞʠʪʝʣʥʦ ʫʩʣʦʚʠʝ ʟʘ 

ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʷʪʘ. 

ɺʘʞʥʦ ʩʚʦʡʩʪʚʦ ʧʨʠ ʟʘʱʠʪʘ ʝ ʜʘ ʙʲʜʝʤ ʛʦʪʦʚʠ ʠ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʨʝʘʛʠʨʘʤʝ ʧʨʠ 

ʨʝʛʠʩʪʨʠʨʘʥ ʠʥʮʠʜʝʥʪ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʢʦʤʧʶʪʲʨʥʘʪʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʛʫʨ-

ʥʦʩʪ. 
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Introduction  

 

Project SPIDER (Inside Building Awareness and Navigation for Urban Warfare) 

aims to develop an innovative system to support urban warfare operations by providing 

improved situational awareness inside buildings.  

The goal is to provide soldiers with an indoor map and information about the location 

of opposite forces. This system takes advantage of a sensor network located at both 

exterior and interior building areas. The proposed system is composed by two distinct 

sensor subsystems: a static outdoor subsystem and a mobile indoor subsystem. The 

outdoor subsystem is a network of radiofrequency sensors that aims to recognize humans 

inside the building. Each sensor node is able to communicate with other nodes, forming a 

network of sensors around the building in study. The indoor sensor subsystem is based 

on mobile robots capable of sensing the interior of the building using video camera and 

range-finding sensors such as depth sensors. These robots are controlled by operators 

through a secure communication system. A separate station receives all information 

obtained by both outdoor and indoor sensors to reconstruct an indoor map of the 

building. By visualizing the indoor map, the soldiers have a crucial awareness enabling 

them to safely navigate inside the building. The system is designed to be highly robust to 

endure operation in hostile environments.  

SPIDER consortium consists following partners: 

¶ TEKEVER ASDS, Portugal 

¶ ARALIA SYSTEMS , United Kingdom 

¶ TELECOMUNICA¢ìES AVEIRO, Portugal 

¶ BULGARIAN DEFENCE INSTITUTE, Bulgaria. 

The project will achieve its aim to support operations in urban environment 

implementing the following tasks: 

¶ Real-time mapping of the building interior 

¶ Detection and location of human presence inside the building 

¶ Combine information from both indoors and outdoors sensors 

¶ Improve the accuracy of the resulting data using data fusion 

¶ Real-time communication of the information to the relevant forces 
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¶ Security of the proposed solution. 

SPIDER consortium has identified the following main groups that may take ad-

vantage of the project outputs: 

¶ Policy-makers (European Defence Agency, Ministry of Defence of the partner 

countries) 

¶ Army units of partner nations, responsible for urban warfare operations 

¶ Research institutions in areas, relevant to SPIDER project domain 

¶ Industrial organization  

¶ Educational and training military institutions  

¶ Related projects & initiatives. 

 

SPIDER system requirements 

 

Urban operations span the entire range of possible force applications [3].  

The availability of the main part of critical commanderôs information requirements is 

a big problem for the planners of urban operation. Detailed information is usually 

required when planning and conducting operations in built-up areas and especially on 

individual buildings. The design and construction of buildings within a particular urban 

area are influenced by numerous factors that include climate, materials available, 

function, and cultural development of the region.  

Requirements for situational awareness in support of the operations described in the 

SPIDER scenarios are: 

¶ The minimum information that has to be acquired for supporting successful 

mission execution is: 

- Define the building parameters (location, type, number of stories, date of 

construction, type of building construction, ownership, occupants, etc.) 

- Locate people inside and outside the building 

- Detect motion 

- Detect presence of weapons. 

¶ Other operational needs for the systems providing the mission support 

information include: 

- Deployment of the required number of sensors (fixed and mobile) in the 

specified area in under or 30 minutes. 

- Time taken to collect and deliver required initial information to be at most 5 

minutes. Initial information is understood to comprise first mapping information of 

the inside of the building. 

- Capability to gather and provide the above information in summary form and 

with appropriate formatting. 

- Providing users with the relevant information through a graphical interface as a 

minimum. 

- Running time of sensors to be greater than the time needed to gather 

information (i.e. at least more than 5 minutes). 

- Selection of operating frequency, bandwidth and signal power has to ensure 

system performance in both the outdoor and indoor areas. 

- Minimization of interference between selected operating frequency and other 

communications in the area. 

- Minimization of susceptibility of chosen operating frequency to jamming. 
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Security Requirements of the SPIDER system 

 

Security requirements of the SPIDER system include: defining a set of security 

requirements for the system, i.e., how information should be exchanged and stored in a 

secure way and how management of the elements should be executed in a safe and secure 

way also. 
The different aspects are defended in respect to the following requirements to commu-

nication and information part of SPIDER system: 

¶ Security (system and data are secure) 

¶ Performance (quick access to data) 

¶ Cost (cost of the system) 

¶ Universality (can be deployed in different environments) 

¶ Reliability (high availability of the system) 

¶ Ease of use (does not require technical knowledge). 

The main requirements and functions related to the Information security system 

defined on SPIDER project are: 

¶ Specification of requirements and solutions for secure information transfer, storage 
and destruction. 

¶ Definition of procedures and monitoring of access to confidential information. 

¶ Definition of the aspects of the information security and information protection.  

¶ Definition of the architectural framework of the security system. 

¶ Selection of the architectural approach for the whole systemõs development. 

¶ Definition of methods and means for end usersõ, communication channelsõ and data 
storage facilitiesõ protection. 

¶ Transparency for the users during the work with the elements of the system. 

This preliminary list of objectives is not structured and is not systematically present-

ed. In this section we approach the security requirements from the global perspective of a 

system that may become a defence forces tool and under the light of relevant laws, stand-

ards and best current practices. 

Therefore, we will  try to define general security requirements that rely on the set of 

security aspects identified by ISO/IEC 27000 and ITU X.800 families of security stand-

ards.  
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Figure 1. ITU-T X.805: Security Architecture for Systems Providing End-to-End 

Communications [1] 
 

In particular ITU-T recommendation X.805 [1] (Figure 1) defines a reference securi-

ty architecture for systems providing end-to-end secure communications, and introduces 

different security dimensions of a communication system. These dimensions can serve to 

structure general security requirements of a distributed Defence forces Information sys-

tem: 

¶ Access Control (Authorization) 

¶ Authentication 

¶ Non-Reputation 

¶ Data Confidentiality 

¶ Communication Security 

¶ Data Integrity 

¶ Efficiency 

¶ Reliability 

¶ Availability 

¶ Privacy. 

Each SPIDER component must have built-in mechanisms to address the requirements 

established for each one of the eight dimensions, and on all the planes through which 

interaction with them is possible: a) End-User, b) Control/Signalling and c) Management 

planes. Let us review general requirements for each dimension [2, 4, 5] and define SPI-

DER specific security requirements. 

Access control (Authorization)  

The ability to control the level of access that individuals or entities have, to both net-

work and information systems must be properly defined by system managers. This 

strongly depends on the types of users that defence forces define, the respective access 

capabilities for each user group, and the confidentiality levels established for each piece 

of information. 

There must be appropriate mechanism to enforce such access control (e.g. firewalls, 

file systems permissions, secure log-in) including physical control of access to drones 
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(UAV, UGV), and terminals. Furthermore the system must have a mechanism to fully 

trace and record the actions and the information accessed by each user at all times. 

Each SPIDER component must have built -in access control mechanisms in all drones 

and collecting information system elements through which interaction with them is pos-

sible (namely end-user, control and management drones, according to X.805). 

A single authorization check can grant access to all the functionalities of an applica-

tion or system (i.e. login). However access control has a broader definition and can be 

applied before accessing to each resource of a system. In particular, a good mechanism to 

avoid cases of abuse of authority is to clearly define what the usage limits of an applica-

tion are.  

Authentication 

Authentication must guarantee that the system being accessed is the intended one and 

that the user is who claims to be. The authentication mechanism in SPIDER systems 

should combine the use of a solid state-of-the-art Identity Management System (IdMS), 

including Public Key Infrastructure (PKI), Smart Cards to securely store private keys. 

However these technologies may be too expensive in order to be employed by every 

SPIDER element and may hinder the interoperation between different systems. For this 

reason Federated ID mechanisms that centralize authentication for multiple systems may 

become very useful in this context. 

Therefore SPIDER components must be prepared to work in this type of IdMS envi-

ronment and the whole SPIDER platform must be supported by an IdMS. Moreover, the 

federation of IdMSs in SPIDER may be useful in order to support cooperative investiga-

tion. 

Non-Repudiation  

Due to the potential legal value of the digital data managed by SPIDER tools, the ca-

pability to prevent system users from denying that data files were accessed, altered or 

deleted, might be useful for specific SPIDER subsystems to enable highly-secure logging 

and auditing processes.  

Nevertheless, most of the tools and use cases developed in SPIDER are not oriented 

to obtaining legal evidences by themselves, but to support an investigation with hints or 

automatic alarms. Therefore, this dimension does not translate into a compulsory general 

requirement for SPIDER, but only for specific subsystems that may be employed to store 

evidences in electronic-format.  

Data Confidentiality 

The protection of information from unauthorized disclosure shall be made by: a) re-

stricting per-user-group access to every type of information dealt with, b) by encrypting 

the information at least on transmission and possibly on storage, and c) establishing 

control mechanisms to the methods by which the information can be disclosed outside 

the group, supported by non-repudiation liability or watermarking techniques. This latter 

objective is the most complex to implement in practice since the ways of disclosing 

information are many. a) and b) should be compulsory requirements in SPIDER, and 

some type of disclosure control is desirable, yet out of the scope of SPIDER, since it 

must be a built-in feature of the defence forces information systems.  

A standard classification of confidential levels (sorted from highest to lowest one) 

that could be also employed for future SPIDER information systems is: 

1. Unclassified 

2. Restricted 
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3. Confidential 

4. Secret 

5. Top Secret 

However it is worth noting that no classified information will be gathered, stored or 

processed during the duration of the SPIDER project itself. These confidentiality levels 

are provided just as a reference inside the framework of defence forces information 

services.  

Communication Security 

To ensure that communication only flows from a source to the intended destination, 

all communication must be made with secure tunnels using standard mechanisms for this 

purpose, always employing encrypted sessions (e.g. TLS/SSL, ssh). Security should be 

further reinforced with Virtual Private Network (VPN) technology, such us IPSec tun-

nels, where appropriate (e.g. between physically secure routers or IP cameras), or when 

employing any kind of wireless link (e.g. WiFi, WiMAX, GSM/GPSR, UMTS). 

In order to avoid man-in-the-middle attacks, the aforementioned technologies must 

support and employ mutual authentication by means of certificates or pre-shared keys. 

Data Integrity 

The ability to protect data from unauthorized, uncontrolled, or accidental alteration 

during storage or transmission is another essential feature that must be built-in in a de-

fence forces information system. SPIDER should use checksum and hash functions as 

well as digital signatures wherever possible to guarantee the consistency of data in 

transmission and for continuous intrusion detection into file systems. 

In order to guarantee the chain of custody, all SPIDER systems that may gather or 

store electronic information must implement mechanisms to guarantee that this data has 

not been altered by any system user or any other third party. In the case of processed 

information to be employed as evidence, both raw data and processed information must 

be protected from tampering. 

Efficiency 

Efficiency is one of the requirements which are connected with security. It is defined 

as a relationship between the results achieved and how well the resources have been 

used. It means that the aim to be achieved by the secure system also depends on the kind 

and quality of used methods and services. During the design process of the SPIDER 

subsystems (security solutions and requirements directly connected with security) this 

requirements should be taken into account. 

Reliability  

Reliability is defined as the ability of a system to perform its functions for a period of 

time. The reliability of the system is one of the ñhigh-levelò requirements. It means that it 

consist of a few different requirements (i.e. availability and communication security). It 

is a good point to start a design process and it can be a source of another, more specific 

requirements. This is obvious that this requirement connected with security should be 

met by the SPIDER subsystems. 

Availability 

The development of protection or back-up mechanisms for network/software/ hard-

ware is also a desirable property of any IT system, as well as to defend from Denial of 

Service (DoS) attacks. This falls out of the scope of the SPIDER work plan, but provi-

sions can be made in all the deliverables that describe implementations on how the sub-

system can be protected to increase its availability. 
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Privacy 

Privacy may be defined as an entityôs ability to control how, when, and to what ex-

tent personal information about it is communicated to others. In order to support privacy 

it is important to understand what ñpersonal informationò is and to be aware of the ways 

that personal information can be controlled and processed.  

During the duration of the SPIDER research project no personal data will be em-

ployed for the development and test of the systems and tools, unless strictly necessary 

(i.e. CCTV footage). In this case all people involved in those tests must fill a form to give 

their informed consent. Even in these cases, all personal data filed in the systems will be 

fictitious or at least anonymised. 
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Abstract: IoT is expanding in different areas in our life. IoMT is an almost brand new 
branch of IoT. Current paper describes in brief main models for IoMT realization, based on 

sites for information processing. Also, a simple analysis, focused on cyber security for 

different models is depicted. 
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ʀʥʪʝʨʥʝʪ ʥʘ ʥʝʱʘʪʘ (Internet of Things ï IoT) ʠ ʠʥʪʝʨʥʝʪ ʥʘ ʚʦʝʥʥʠʪʝ ʥʝɦ ʘ 

(Internet of Military Things - IoMT) . 

ɺʲʧʨʝʢʠ ʩʨʘʚʥʠʪʝʣʥʦ ʥʦʚʘʪʘ ʢʦʥʮʝʧʮʠʷ (ʉʧʦʤʝʥʘʪʘ ʟʘ ʧʲʨʚʠ ʧʲʪ ʧʨʝʟ 1999 ʛʦ-

ʜʠʥʘ [1] ), IoT ʝ ʝʜʥʦ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʙʝʣʝʞʝʱʦ ʥʘʡ-ʛʦʣʷʤʦ 

ʨʘʟʚʠʪʠʝ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ʉʧʦʨʝʜ ɼʝʡʚ ɽʚʘʥʩ, ʟʘ ʨʦʞʜʝʥʘ ʛʦʜʠʥʘ ʥʘ IoT 

ʤʦʞʝ ʜʘ ʩʝ ʩʯʠʪʘ 2008 ʛʦʜʠʥʘ, ʧʦʨʘʜʠ ʬʘʢʪʘ, ʯʝ ʪʦʛʘʚʘ ʫʩʪʨʦʡʩʪʚʘʪʘ ʚʢʣʶʯʝʥʠ ʢʲʤ 

ʛʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ ʩʘ ʥʘʜʤʠʥʘʣʠ ʧʦ ʙʨʦʡ ʥʘʩʝʣʝʥʠʝʪʦ ʥʘ ʟʝʤʷʪʘ [9]. ʇʦ ʧʨʦʛʥʦʟʥʠ 

ʜʘʥʥʠ ʥʘ Gartner ʧʨʝʟ 2017 ʙʨʦʷʪ ʥʘ ʫʩʪʨʦʡʩʪʚʘʪʘ ʚʢʣʶʯʝʥʠ ʚ ʠʥʪʝʨʥʝʪ ʱʝ ʙʲʜʝ 

ʦʢʦʣʦ 8,4 ʤʠʣʠʘʨʜʘ [8]. ʇʦʩʦʯʝʥʠʪʝ ʮʠʬʨʠ ʛʦʚʦʨʷʪ ʝʢʩʧʘʥʟʠʷʪʘ ʥʘ ʢʦʥʮʝʧʮʠʷʪʘ ʠ 

ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʣʦʞʠ, ʯʝ ʧʦʜʦʙʥʘ ʝʢʩʧʘʥʟʠʷ ʙʠ ʩʣʝʜʚʘʣʘ ʠ ʚ ʪʝʭʥʦʣʦʛʠʠʪʝ ʟʘ ʨʝʘʣʠ-

ʟʠʨʘʥʝ ʥʘ IoT. ɺʲʧʨʝʢʠ ʪʦʚʘ ʦʩʥʦʚʥʘʪʘ ʩʭʝʤʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ IoT ʥʝ ʩʝ ʝ ʧʨʦʤʝ-

ʥʠʣʘ. ʀʟʭʦʞʜʘʡʢʠ ʦʪ ʜʝʬʠʥʠʮʠʷʪʘ ʟʘ IoT - ʩʠʩʪʝʤʘ ʦʪ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʦʙʝʢʪʠ, 

ʤʝʭʘʥʠʯʥʠ ʠ ʮʠʬʨʦʚʠ ʤʘʰʠʥʠ, ʞʠʚʦʪʥʠ ʠʣʠ ʭʦʨʘ, ʨʘʟʧʦʣʘʛʘʱʠ ʩ ʫʥʠʢʘʣʥʘ ʠʜʝʥ-

ʪʠʬʠʢʘʮʠʷ, ʧʨʠʪʝʞʘʚʘʱʘ ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠ ʧʦ ʤʨʝʞʘ 

ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʚʲʟʜʝʡʩʪʚʠʝ ʦʪ ʯʦʚʝʰʢʘ ʩʪʨʘʥʘ [4], ʤʦʞʝʤ ʜʘ ʦʧʨʝʜʝʣʠʤ ʦʩ-

ʥʦʚʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʘ ʥʘ IoT :  
- Ăʅʝʱʘʪʘò ï ʪʦʚʘ ʩʘ ʚʩʠʯʢʠ ʝʣʝʤʝʥʪʠ, ʢʦʠʪʦ ʦʪʛʦʚʘʨʷʪ ʟʘ ʩʲʙʠʨʘʥʝʪʦ ʥʘ 

ʜʘʥʥʠ ʠ ʪʷʭʥʦʪʦ ʠʟʧʨʘʱʘʥʝ. ʉʲʱʦ ʪʘʢʘ Ăʥʝʱʘʪʘò ʪʨʷʙʚʘ ʜʘ ʤʦʛʘʪ ʜʘ ʦʩʲʱʝʩʪʚʷʚʘʪ 

ʦʙʨʘʪʥʘ ʚʨʲʟʢʘ, ʪ.ʝ. ʜʘ ʦʢʘʟʚʘʪ ʚʣʠʷʥʠʝ ʥʘ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ. 

- ʂʦʤʫʥʠʢʘʮʠʦʥʥʘ ʤʨʝʞʘ ï ʪʦʚʘ ʝ ʩʨʝʜʘʪʘ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ Ăʥʝʱʘʪʘò ʜʘ 

ʙʲʜʘʪ ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ. ɺ ʦʙʱʠʷ ʩʣʫʯʘʡ ʪʦʚʘ ʝ ʠʥʪʝʨʥʝʪ ʩʨʝʜʘʪʘ, ʥʦ ʢʘʪʦ ʯʘʩʪʥʠ 

ʩʣʫʯʘʠ ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʛʣʝʜʘʪ ʚʩʠʯʢʠ ʚʲʟʤʦʞʥʠ ʚʨʲʟʢʠ [5] ï Radio-Frequency 

Identification (RFID), Wireless Fidelity (Wi-Fi), Bluetooth, ʦʧʪʠʯʥʠ ʢʦʜʦʚʝ ʢʘʪʦ Quick 

Response Code (QR code), Internet Protocol version 6 over Low power Wireless 
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Personal Area Networks (6LowPAN) ʠ ʪ.ʥ. 

- ʀʟʯʠʩʣʠʪʝʣʥʠ ʩʠʩʪʝʤʠ ï ʇʨʠʪʝʞʘʚʘʪ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ ʦʙʨʘʙʦʪʚʘʪ ʜʘʥʥʠʪʝ, 

ʧʨʠʩʪʠʛʘʱʠ ʦʪ Ăʥʝʱʘʪʘò ʧʨʝʟ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʤʨʝʞʘ ʠ ʜʘ ʠʟʧʨʘʱʘʪ 

ʦʙʨʘʙʦʪʝʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʈʘʟʧʦʣʘʛʘʡʢʠ ʩ ʦʩʥʦʚʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ IoT, ʤʦʞʝʤ ʜʘ ʨʘʟʛʣʝʜʘʤʝ ʥʝʛʦʚʦʪʦ ʯʘʩ-

ʪʥʦ ʧʨʦʷʚʣʝʥʠʝ ʩʚʲʨʟʘʥʦ ʩ ʚʦʝʥʥʘʪʘ ʩʬʝʨʘ ï IoMT. ʀʥʪʝʨʝʩʝʥ ʬʘʢʪ ʝ, ʯʝ ʧʨʝʟ ʜʚʘ-

ʜʝʩʝʪʠ ʚʝʢ, ʟʘ ʧʦʚʝʯʝʪʦ ʪʝʭʥʦʣʦʛʠʠ ʧʲʨʚʦʩʪʝʧʝʥʝʥ, ʘʢʦ ʥʝ ʠ ʦʩʥʦʚʝʥ ʜʚʠʛʘʪʝʣ ʟʘ 

ʪʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ ʩʘ ʙʠʣʠ ʚʦʝʥʥʠʪʝ ʨʘʟʨʘʙʦʪʢʠ. ʊʘʢʠʚʘ ʩʘ ʙʠʣʠ ʥʘʧʨʠʤʝʨ ʨʘʢʝʪʥʠʪʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʨʘʜʠʦ ʢʦʤʫʥʠʢʘʮʠʠʪʝ ʠ ʜʦʨʠ ʩʘʤʠʷʪ ʀʥʪʝʨʥʝʪ. ʇʨʠ IoT ʥʝʱʘʪʘ ʩʘ ʩʝ 

ʨʘʟʚʠʣʠ ʧʦ ʜʨʫʛ ʥʘʯʠʥ. ʅʝʛʦʚʦʪʦ ʨʘʟʚʠʪʠʝ ʝ ʦʩʥʦʚʥʦ ʥʘ ʙʘʟʘ ʯʘʩʪʝʥ ʩʝʢʪʦʨ. ʇʨʠʯʠ-

ʥʘʪʘ ʝ ʧʦʚʝʯʝ ʦʪ ʦʯʝʚʠʜʥʘ ï ʥʠʩʢʘ ʮʝʥʘ, ʛʦʣʷʤʦ ʫʜʦʙʩʪʚʦ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷ ʠ ʥʝʟʥʘ-

ʯʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʢʲʤ ʩʠʛʫʨʥʦʩʪʪʘ. ɼʦʢʘʪʦ ʟʘ ʝʜʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʥʘ ʩʪʘʥʮʠʷ ʝ ʙʝʟ 

ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʢʦʡ ʝ ʫʩʧʷʣ ʜʘ ʧʨʦʯʝʪʝ ʜʘʥʥʠʪʝ ʧʨʝʜʘʜʝʥʠ ʦʪ ʨʘʟʣʠʯʥʠʪʝ ʩʝʥʟʦʨʠ, 

ʟʘ ʝʜʥʘ ʙʦʡʥʘ ʯʘʩʪ, ʨʘʟʧʦʣʘʛʘʱʘ ʩ ʫʤʥʠ ʫʩʪʨʦʡʩʪʚʘ, ʪʦʚʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʬʘʪʘʣʥʦ ʧʨʠ 

ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʠʤ ʟʘʜʘʯʠ. ʀ ʪʫʢ ʩʝ ʧʨʦʷʚʷʚʘ ʦʩʥʦʚʥʘʪʘ ʨʘʟʣʠʢʘ 

ʤʝʞʜʫ IoT ʠ IoMT ï ʪʦʚʘ ʩʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʩʠʛʫʨʥʦʩʪ ʧʨʦʠʟʪʠʯʘʱʠ ʦʪ ʟʘʜʘʯʠʪʝ, 

ʢʦʠʪʦ ʱʝ ʩʝ ʠʟʧʲʣʥʷʚʘʪ. ʊʘʟʠ ʨʘʟʣʠʢʘ ʥʘʡ-ʦʙʱʦ ʤʦʞʝ ʜʘ ʩʝ ʦʙʦʙʱʠ ʩʲʩ ʩʣʝʜʥʦʪʦ 

ʪʚʲʨʜʝʥʠʝ ï IoMT ʝʣʝʤʝʥʪʠʪʝ ʩʣʝʜʚʘ ʜʘ ʦʧʝʨʠʨʘʪ ʚ ʦʙʢʨʲʞʘʚʘʱʘ ʛʠ ʩʨʝʜʘ, ʢʦʷʪʦ ʩ 

ʛʦʣʷʤʘ ʚʝʨʦʷʪʥʦʩʪ ʱʝ ʙʲʜʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘ ʠʣʠ ʚʨʘʞʜʝʙʥʘ ʢʲʤ ʪʷʭ. 

ʄʦʜʝʣʠ ʟʘ IoMT ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʦʙʨʘʙʦʪʚʘʥʝʪʦ ʥʘ ʠʥʬʦʨʤʘʮʠ̫ ʪʘ 

ɽʜʥʘ ʦʪ ʦʩʥʦʚʥʠʪʝ ʦʧʝʨʘʮʠʠ ʠʟʚʲʨʰʚʘʥʘ ʚʲʨʭʫ ʠʥʬʦʨʤʘʮʠʷʪʘ ʝ ʥʝʡʥʘʪʘ ʦʙʨʘ-

ʙʦʪʢʘ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʠ ʚ ʥʝʦʙʭʦʜʠʤʠʷ ʚʠʜ. ɿʘ ʪʦʚʘ ʝ ʥʝʦʙʭʦʜʠʤʘ ʧʨʦʮʝʩʦʨʥʘ ʤʦʱ 

(ʟʘ ʧʦ-ʙʲʨʟʘ ʦʙʨʘʙʦʪʢʘ), ʦʧʝʨʘʪʠʚʥʘ ʧʘʤʝʪ (ʟʘ ʧʦ-ʛʦʣʷʤ ʦʙʝʤ ʥʘ ʝʜʥʦʚʨʝʤʝʥʥʦ 

ʦʙʨʘʙʦʪʚʘʥʠʪʝ ʜʘʥʥʠ), ʧʦʩʪʦʷʥʥʘ ʧʘʤʝʪ (ʟʘ ʩʲʭʨʘʥʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʧʨʝʜʠ ʦʙʨʘʙʦʪ-

ʢʘ ʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʣʝʜ ʦʙʨʘʙʦʪʢʘ) ʠ ʚʨʝʤʝ. ʆʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʝ ʠ ʠʟʙʦ-

ʨʲʪ ʥʘ ʤʷʩʪʦ, ʢʲʜʝʪʦ ʱʝ ʙʲʜʘʪ ʠʟʚʲʨʰʚʘʥʠ ʪʝʟʠ ʠʟʯʠʩʣʝʥʠʷ. ʇʦ ʧʨʝʟʫʤʧʮʠʷ, ʠʟ-

ʭʦʜʥʠʪʝ ʜʘʥʥʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʚ IoMT ʩʝ ʛʝʥʝʨʠʨʘʪ ʦʪ ʤʨʝʞʘʪʘ ʦʪ ʩʝʥʟʦʨʠ. ʅʦ ʪʝʭʥʦ-

ʣʦʛʠʯʥʠʷʪ ʥʘʧʨʝʜʲʢ ʧʦʟʚʦʣʷʚʘ ʪʝʟʠ ʩʝʥʟʦʨʠ ʜʘ ʙʲʜʘʪ ʠ ʤʠʥʠʘʪʶʨʥʠ ʢʦʤʧʶʪʲʨʥʠ 

ʩʪʘʥʮʠʠ ʩ ʦʧʨʝʜʝʣʝʥʘ ʥʝʛʦʣʷʤʘ ʠʟʯʠʩʣʠʪʝʣʥʘ ʤʦʱ. ʊʦʚʘ ʧʨʝʜʦʩʪʘʚʷ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʠʟʙʦʨ ʥʘ ʬʠʟʠʯʝʩʢʦʪʦ ʤʷʩʪʦ ʟʘ ʠʟʯʠʩʣʝʥʠʷ. ɺʝʯʝ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʪʦʚʘ ʜʘ ʙʲʜʝ 

ʠʟʚʲʨʰʚʘʥʦ ʚ ʦʙʣʘʯʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʄʦʞʝ ʜʘ ʙʲʜʝ ʥʘʧʨʘʚʝʥʦ ʠ ʚ ʧʝʨʠʬʝʨʠʷʪʘ 

ʥʘ ʤʨʝʞʘʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʨʘʥʦʪʦ ʤʷʩʪʦ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʟʯʠʩʣʝʥʠʷʪʘ ʤʦ-

ʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʪʨʠ ʦʩʥʦʚʥʠ ʤʦʜʝʣʘ ʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ IoMT, ʢʦʠʪʦ ʱʝ ʙʲʜʘʪ 

ʨʘʟʛʣʝʜʘʥʠ ʧʦ-ʜʦʣʫ: 

1. Cloud computing (CC) ʙʘʟʠʨʘʥʠ ï ʚ ʩʪʘʥʜʘʨʪʥʘʪʘ ʘʨʭʠʪʝʢʪʫʨʥʘ ʨʝʘʣʠʟʘʮʠʷ 

ʥʘ IoT, ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ ʩʘ ʨʝʘʣʠʟʠʨʘʥʠ ʢʘʪʦ ʦʙʣʘʯʥʠ ʪʝʭʥʦʣʦʛʠʠ. ʅʘ 

ʩʲʙʨʘʥʠʪʝ ʜʘʥʥʠ ʩʝ ʥʘʣʘʛʘ ʜʘ ʧʨʝʤʠʥʘʪ ʧʨʝʟ ʥʷʢʦʣʢʦ ʛʨʘʥʠʯʥʠ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʜʠ ʜʘ 

ʜʦʩʪʠʛʥʘʪ ʜʦ ʜʘʜʝʥ ʠʟʯʠʩʣʠʪʝʣʝʥ ʮʝʥʪʲʨ, ʦʙʝʜʠʥʷʚʘʱ ʠ ʦʙʨʘʙʦʪʚʘʱ ʦʛʨʦʤʥʦ 

ʢʦʣʠʯʝʩʪʚʦ ʜʘʥʥʠ, ʧʨʝʜʠ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʝʟʫʣʪʘʪʠ ʜʦ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʥʷʢʦʣʢʦ ʦʩʥʦʚʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʤʦʜʝʣʠʪʝ ʩ ʦʙʣʘʯʥʦ 

ʠʟʯʠʩʣʝʥʠʝ[6]: 

- ʆʛʨʦʤʝʥ ʟʘʧʘʩ ʦʪ ʨʝʩʫʨʩ - ʆʙʣʘʯʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʦʩʠʛʫʨʷʚʘʪ ʥʘ ʚʩʝʢʠ 

ʨʝʛʠʩʪʨʠʨʘʥ ʧʦʪʨʝʙʠʪʝʣ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʢʦʷ ʪʦʯʢʘ ʥʘ ʩʚʝʪʘ ʠʣʠ ʚʨʝʤʝ, ʚ ʢʦʝʪʦ ʩʝ 

ʩʚʲʨʟʚʘ ʯʨʝʟ ʠʥʪʝʨʥʝʪ ʚʨʲʟʢʘ, ʦʛʨʦʤʝʥ ʩʚʦʙʦʜʥʦ ʜʦʩʪʲʧʝʥ ʩʧʦʜʝʣʝʥ ʟʘʧʘʩ ʦʪ 

ʨʝʩʫʨʩʠ. ʆʪ ʪʫʢ ʩʝ ʦʧʨʝʜʝʣʷ ʠ ʦʩʥʦʚʥʦʪʦ ʧʨʝʜʠʤʩʪʚʦ, ʯʝ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʤʦʞʝ ʜʘ 

ʠʤʘ ʜʦʩʪʲʧ ʜʦ ʪʦʟʠ ʦʛʨʦʤʝʥ ʨʝʩʫʨʩ ʠ ʜʘ ʧʦʣʟʚʘ ʩʘʤʦ ʪʦʣʢʦʚʘ, ʢʦʣʢʦʪʦ ʝ 
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ʥʝʦʙʭʦʜʠʤʦ. 

- ɺʠʨʪʫʘʣʠʟʘʮʠʷ - ʚʠʨʪʫʘʣʠʟʠʨʘʥʠʪʝ ʩʲʨʚʲʨʠ ʩʘ ʦʩʥʦʚʥʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ 

ʝʜʠʥʠʮʠ, ʢʦʠʪʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʧʨʠ ʥʫʞʜʘ ʚ ʦʙʣʘʯʥʘʪʘ ʩʪʨʫʢʪʫʨʘ. ʀʤʝʥʥʦ ʪʝʟʠ 

ʩʲʨʚʲʨʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʛʨʦʤʥʠʷ ʟʘʧʘʩ ʦʪ ʨʝʩʫʨʩ, ʢʦʡʪʦ ʝ ʜʦʩʪʲʧʝʥ ʧʨʠ ʥʫʞʜʘ. ʆʪ 

ʩʚʦʷ ʩʪʨʘʥʘ, ʚʠʨʪʫʘʣʠʟʘʮʠʷʪʘ ʥʝ ʝ ʥʝʱʦ ʥʦʚʦ. ʊʦʚʘ ʝ ʪʝʭʥʦʣʦʛʠʷ, ʢʦʷʪʦ ʧʦʟʚʦʣʷʚʘ 

ʚʠʩʦʢʘ ʩʪʝʧʝʥ ʥʘ ʦʧʦʣʟʦʪʚʦʨʷʚʘʥʝ ʥʘ ʭʘʨʜʫʝʨʘ, ʢʘʪʦ ʚʩʝʢʠ ʬʠʟʠʯʝʩʢʠ ʩʲʨʚʲʨ ʝ 

ʨʘʟʜʝʣʝʥ ʥʘ ʤʥʦʞʝʩʪʚʦ ʚʠʨʪʫʘʣʥʠ ʩʲʨʚʲʨʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʚʩʝʢʠ ʝʜʠʥ ʚʠʨʪʫʘʣʝʥ 

ʩʲʨʚʲʨ ʜʝʡʩʪʚʘ ʢʘʪʦ ʩʘʤʦʩʪʦʷʪʝʣʝʥ ʪʘʢʲʚ ʠʤʘʱ ʩʦʙʩʪʚʝʥʘ ʦʧʝʨʘʮʠʦʥʥʘ ʩʠʩʪʝʤʘ, 

ʥʘʙʦʨ ʦʪ ʩʦʬʪʫʝʨʥʠ ʧʨʦʛʨʘʤʠ ʠ ʧʨʠʣʦʞʝʥʠʷ. ʉʲʨʚʲʨʠ ʩ ʤʥʦʛʦ ʷʜʨʘ ʟʘʩʠʣʚʘʪ 

ʚʣʠʷʥʠʝʪʦ ʠ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʚʠʨʪʫʘʣʠʟʘʮʠʷʪʘ, ʟʘʱʦʪʦ ʚʩʷʢʘ ʚʠʨʪʫʘʣʥʘ ʤʘʰʠʥʘ ʤʦʞʝ 

ʜʘ ʨʘʙʦʪʠ ʥʘ ʥʝʡʥʦ ʩʦʙʩʪʚʝʥʦ ʷʜʨʦ ʝʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʩʠʯʢʠ ʜʨʫʛʠ ʚʠʨʪʫʘʣʥʠ 

ʤʘʰʠʥʠ ʥʘ ʩʲʱʠʷʪ ʬʠʟʠʯʝʩʢʠ ʩʲʨʚʲʨ.  

- ɽʣʘʩʪʠʯʥʦʩʪ - ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʠʥʘʤʠʯʥʦ ʤʘʱʘʙʠʨʘʥʝ ʠ ʜʝʬʠʥʠʨʘ 

ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʩʝ ʦʪʯʠʪʘ ʢʦʣʢʦ ʨʝʩʫʨʩ ʝ ʢʦʥʩʫʤʠʨʘʥ ʚ ʦʪʛʦʚʦʨ ʥʘ ʪʦʚʘ ʢʦʣʢʦ 

ʨʝʩʫʨʩ ʝ ʙʠʣ ʥʝʦʙʭʦʜʠʤ. ʆʙʠʢʥʦʚʝʥʦ ʧʨʠʣʦʞʝʥʠʷʪʘ ʧʨʠ ʥʦʨʤʘʣʥʘ ʨʘʙʦʪʘ ʠʟʠʩʢʚʘʪ 

ʤʠʥʠʤʘʣʥʠ ʩʠʩʪʝʤʥʠ ʨʝʩʫʨʩʠ, ʥʦ ʧʨʠ ʧʠʢʦʚʠ ʥʘʪʦʚʘʨʚʘʥʠʷ ʩʝ ʥʫʞʜʘʷʪ ʦʪ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʦʚʝʯʝ. ɿʘ ʮʝʣʪʘ, ʪʦʟʠ ʢʦʡʪʦ ʧʨʝʜʦʩʪʘʚʷ ʧʨʝʜʣʘʛʘʱʘ ʪʨʷʙʚʘ ʜʘ ʠʟʛʨʘʜʠ 

ʩʠʩʪʝʤʘ ʩ ʜʦʩʪʘʪʲʯʝʥ ʨʝʩʫʨʩ, ʢʦʡʪʦ ʜʘ ʧʦʝʤʝ ʧʠʢʦʚʠʪʝ ʥʘʪʦʚʘʨʚʘʥʠʷ, ʧʨʠ ʪʦʚʘ ʩ 

ʤʥʦʛʦ ʜʦʙʨʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ.  

- ɸʚʪʦʤʘʪʠʟʘʮʠʷ - ʩʧʦʩʦʙʥʦʩʪ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʦ ʩʲʟʜʘʚʘʥʝ ʠʣʠ ʧʨʝʤʘʭʚʘʥʝ 

ʥʘ ʚʠʨʪʫʘʣʥʠ ʤʘʰʠʥʠ (ʠʟʛʨʘʞʜʘʥʝ, ʠʥʩʪʘʣʠʨʘʥʝ, ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʠ ʜʦʩʪʘʚʷʥʝ ʥʘ 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʫʩʣʫʛʠ ʩʘʤʦ ʧʨʝʟ ʠʥʪʝʨʥʝʪ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪ ʦʪ ʨʲʯʥʘ ʥʘʤʝʩʘ). 

ʀʥʩʪʘʣʠʨʘʥʠʪʝ ʥʘ ʦʙʣʘʢʘ ʧʨʠʣʦʞʝʥʠʷ ʤʦʛʘʪ ʜʘ ʧʦʣʟʚʘʪ ʥʦʚʠ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʨʝʩʫʨʩʠ ʚ ʩʣʫʯʘʡ ʥʘ ʥʫʞʜʘ ʠ ʪʝʟʠ ʨʝʩʫʨʩʠ ʜʘ ʙʲʜʘʪ ʘʢʪʠʚʠʨʘʥʠ ʚ ʨʘʤʢʠʪʝ ʥʘ 

ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ. ʉʣʝʜ ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʧʠʢʦʚʦʪʦ ʥʘʪʦʚʘʨʚʘʥʝ , ʪʝʟʠ ʚʠʨʪʫʘʣʥʠʪʝ 

ʨʝʩʫʨʩʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʜʝʘʢʪʠʚʠʨʘʥʠ.  

- ʀʟʤʝʨʚʘʥʝ ʥʘ ʧʦʪʨʝʙʣʝʥʠʝʪʦ ï ʧʨʝʜʩʪʘʚʣʷʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʦʪʯʠʪʘʥʝ ʥʘ 

ʠʟʧʦʣʟʚʘʥʠʪʝ ʨʝʩʫʨʩʠ, ʢʘʪʦ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʤʦʞʝ ʜʘ ʨʘʟʧʦʣʘʛʘ ʩ ʪʦʚʘ ʢʦʝʪʦ ʝ 

ʦʪʧʫʩʥʘʪʦ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʠʪʝ. 

2. Fog computing (FC) ʙʘʟʠʨʘʥʠ ï ʢʦʥʮʝʧʮʠʷʪʘ ʟʘ ʠʟʯʠʩʣʝʥʠʷ ʚ 

Ăʤʲʛʣʘʪʘñ(Ăʦʙʣʘʢñ, ʩʣʷʟʲʣ ʥʘ ʥʠʩʢʦ ʥʠʚʦ) ʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʥʘ ʦʙʣʘʯʥʘʪʘ ʧʦ 

ʦʪʥʦʰʝʥʠʝ ʥʘ ʤʷʩʪʦʪʦ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʜʘʥʥʠʪʝ. ʇʨʠ FC ʚʲʟʣʠʪʝ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ 

ʜʘʥʥʠʪʝ ʩʘ ʨʘʟʧʦʣʦʞʝʥʠ ʜʘʣʝʯ ʦʪ ʮʝʥʪʨʘʣʠʟʠʨʘʥʠʷ ʦʙʣʘʢ ʠ ʙʣʠʟʢʦ ʜʦ ʩʝʥʟʦʨʠʪʝ 

ʠʣʠ ʧʦ ʜʨʫʛ ʥʘʯʠʥ ʢʘʟʘʥʦ ï Ăʥʘ ʨʲʙʘ ʥʘ ʤʨʝʞʘʪʘñ. ʇʨʠ ʥʷʢʦʠ ʨʘʟʨʘʙʦʪʢʠ ʝ 

ʚʲʟʤʦʞʥʦ ʜʦʨʠ ʩʘʤʠʪʝ ʩʝʥʟʦʨʠ ʜʘ ʧʨʠʪʝʞʘʚʘʪ ʠʟʯʠʩʣʠʪʝʣʝʥ ʢʘʧʘʮʠʪʝʪ ʠ ʜʘ ʙʲʜʝ 

ʨʝʘʣʠʟʠʨʘʥʘ ʤʨʝʞʦʚʘ ʩʪʨʫʢʪʫʨʘ ʟʘ ʦʙʨʘʙʦʪʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ (mesh computing 

network). ʆʩʥʦʚʥʠʪʝ ʨʘʟʣʠʢʠ ʦʪ ʦʙʣʘʯʥʘʪʘ ʢʦʥʮʝʧʮʠʷ ʟʘ ʠʟʯʠʩʣʝʥʠʝ ʤʦʛʘʪ ʜʘ ʩʝ 

ʟʘʢʣʶʯʘʪ ʚ ʩʣʝʜʥʦʪʦ [2] : 

- ʈʘʟʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʝʨʠʬʝʨʠʷʪʘ ʠ ʥʠʩʢʘ ʣʘʪʝʥʪʥʦʩʪ ï ʦʩʥʦʚʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ 

ʙʘʟʠʨʘʥʠ ʧʦ ʧʝʨʠʬʝʨʠʷʪʘ ʥʘ ʤʨʝʞʘʪʘ ʠ ʩʝ ʷʚʷʚʘʪ ʢʨʘʡʥʠ ʫʩʪʨʦʡʩʪʚʘ. ʄʲʛʣʘʪʘ 

ʧʨʦʩʪʦ ʛʠ ʦʙʝʜʠʥʷʚʘ ʚ ʠʟʯʠʩʣʠʪʝʣʥʘ ʤʨʝʞʘ, ʥʘ ʢʦʷʪʦ ʩʲʩʪʘʚʥʠʪʝ ʯʘʩʪʠ ʩʘ 

ʨʘʟʧʦʣʦʞʝʥʠ ʤʥʦʛʦ ʙʣʠʟʢʦ ʝʜʠʥ ʜʦ ʜʨʫʛ. ʊʦʚʘ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʚʦʜʠ ʜʦ ʤʥʦʛʦ ʥʠʩʢʘ 

ʣʘʪʝʥʪʥʦʩʪ ʧʨʠ ʧʨʝʜʘʚʘʥʝ ʥʘ ʜʘʥʥʠ. 

- ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʚʲʨʭʫ ʟʥʘʯʠʪʝʣʥʘ ʧʣʦʱ ï ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʢʦʥʮʝʥʪʨʠʨʘʥʠʪʝ 

ʮʝʥʪʨʦʚʝ ʟʘ ʜʘʥʥʠ ʚ ʦʙʣʘʢʘ, ʪʫʢ ʝʣʝʤʝʥʪʠʪʝ ʩʘ ʨʘʟʧʨʲʩʥʘʪʠ ʥʘ ʩʨʘʚʥʠʪʝʣʥʦ ʛʦʣʷʤʘ 

ʧʣʦʱ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʧʦʣʟʚʘʥʘʪʘ ʪʝʭʥʦʣʦʛʠʷ. 

- ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ ï ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʩʠʩʪʝʤʠ ʩ ʦʙʣʘʯʥʦ 
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ʠʟʯʠʩʣʝʥʠʝ ʝ ʥʦʨʤʘʣʥʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʦʧʘʰʢʠ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʟʘʷʚʢʠʪʝ. ʇʨʠ 

ʧʨʝʤʠʥʘʚʘʥʝ ʥʘ ʢʘʧʘʮʠʪʝʪʘ, ʟʘʷʚʢʘʪʘ ʩʪʦʠ ʠ ʯʘʢʘ. ʇʨʠ FC ʚ ʩʣʫʯʘʡ ʥʘ ʧʨʝʪʦʚʘʨʚʘʥʝ 

ʥʘ ʜʘʜʝʥ ʝʣʝʤʝʥʪ, ʟʘʷʚʢʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʥʘʩʦʯʠ ʢʲʤ ʩʲʩʝʜʝʥ. 

- ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʙʝʟʞʠʯʥʘ ʢʦʤʫʥʠʢʘʮʠʷ ʢʘʪʦ ʦʩʥʦʚʝʥ ʪʠʧ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ï ʛʝʦʛʨʘʬʩʢʦʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ FC, ʢʘʢʪʦ ʠ ʪʷʭʥʘʪʘ ʤʦʙʠʣʥʦʩʪ ʝ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʥʝʝʬʝʢʪʠʚʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʘʙʝʣʥʘʪʘ ʩʨʝʜʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʷ. 

- ʌʝʜʝʨʘʪʠʚʥʦʩʪ ï ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ ʝʣʝʤʝʥʪʠ ʚ FC ʥʝ ʝ 

ʧʨʦʙʣʝʤ, ʘʢʦ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʦʙʝʜʠʥʷʪ ʟʘ ʠʟʧʲʣʥʷʚʘʥʝʪʦ ʥʘ ʢʦʥʢʨʝʪʥʠ ʟʘʜʘʯʠ  

3. Cloudlet computing (ClC) ʙʘʟʠʨʘʥʠ ï ʢʦʥʮʝʧʮʠʷʪʘ ʟʘʝʤʘ ʤʝʞʜʠʥʥʦ ʤʷʩʪʦ 

ʤʝʞʜʫ Ăʦʙʣʘʢʘñ ʠ Ăʤʲʛʣʘʪʘñ. ʈʝʘʣʠʟʠʨʘ ʩʝ ʩ ʨʘʟʧʦʣʘʛʘʥʝ ʥʘ ʤʦʙʠʣʝʥ ʠʟʯʠʩʣʠʪʝʣʝʥ 

ʮʝʥʪʲʨ ʚ ʙʣʠʟʦʩʪ ʜʦ ʤʨʝʞʘʪʘ ʦʪ ʩʝʥʟʦʨʠ, ʧʨʠʪʝʞʘʚʘʱ ʢʘʢʪʦ ʥʝʦʙʭʦʜʠʤʠʷ 

ʢʘʧʘʮʠʪʝʪ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʦʧʝʨʘʮʠʠ, ʪʘʢʘ ʠ ʩʲʩ ʩʧʦʩʦʙʥʦʩʪʪʘ ʜʘ 

ʙʲʜʝ ʧʨʝʤʝʩʪʝʥ ʥʘ ʨʘʟʣʠʯʥʦ ʤʷʩʪʦ ʚ ʩʣʫʯʘʡ ʥʘ ʥʫʞʜʘ. ʏʨʝʟ ClC ʩʝ ʧʦʩʪʠʛʘ 

ʤʠʥʠʤʘʣʥʦ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʛʨʘʥʠʯʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʧʨʝʟ ʢʦʠʪʦ ʤʠʥʘʚʘʪ ʜʘʥʥʠʪʝ 

ʧʨʝʜʠ ʦʙʨʘʙʦʪʢʘ ʠ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʨʝʜʘʚʘʥʝ ʥʘʛʦʨʝ ʧʦ ʚʝʨʠʛʘʪʘ ʥʘ ʦʙʨʘʙʦʪʝʥʘ 

ʠʥʬʦʨʤʘʮʠʷ. 

Cloudlet ʩʪʨʫʢʪʫʨʘʪʘ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ Ăʠʟʯʠʩʣʠʪʝʣʝʥ ʮʝʥʪʲʨ ʚ ʢʫʪʠʷñ, 

ʯʠʷʪʦ ʮʝʣ ʝ ʜʘ ʩʤʲʢʥʝ ʦʙʣʘʢʘ ʧʦ ʙʣʠʟʦ ʜʦ ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ɿʘ ʥʝʷ e ʭʘʨʘʢʪʝʨʥʦ 

ʩʣʝʜʥʦʪʦ [10] :  

- ʄʠʥʠʤʘʣʥʠ ʫʩʠʣʠʷ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʩʣʝʜ ʧʲʨʚʦʥʘʯʘʣʥʦ ʠʥʩʪʘʣʠʨʘʥʝ ï ʥʝ ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʲʩʪʚʠʝ ʥʘ ʩʧʝʮʠʘʣʠʩʪʠ ʟʘ ʚʢʣʶʯʚʘʥʝ ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʢʨʘʡʥʠ 

ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʧʨʠ ʧʨʦʤʷʥʘ ʥʘ ʤʨʝʞʦʚʠʪʝ ʢʦʥʬʠʛʫʨʘʮʠʠ 

- ʇʨʠʪʝʞʘʚʘʥʝ ʥʘ ʟʥʘʯʠʪʝʣʥʠ ʠʟʯʠʩʣʠʪʝʣʥʠ ʨʝʩʫʨʩʠ, ʜʦʙʨʘ ʩʚʲʨʟʘʥʦʩʪ ʠ 

ʩʠʛʫʨʥʘ ʩʨʝʜʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʠ ʧʨʝʥʘʩʷʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ï ClC ʧʨʠʪʝʞʘʚʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʦʤʧʶʪʲʨʥʠ ʨʝʩʫʨʩʠ (CPU, RAM ʠ ʜʨʫʛʠ) ʟʘ ʜʘ ʤʦʞʝ ʜʘ ʦʙʣʝʢʯʠ 

ʨʝʩʫʨʩʦʝʤʢʠʪʝ ʠʟʯʠʩʣʝʥʠʷ ʦʪ ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʪʝʞʘʚʘ ʜʦʙʨʘ ʩʚʲʨʟʘʥʦʩʪ 

ʢʘʢʪʦ ʥʘʜʦʣʫ, ʪʘʢʘ ʠ ʥʘʛʦʨʝ, ʠ ʥʝ ʝ ʦʛʨʘʥʠʯʝʥʘ ʦʪ ʟʘʭʨʘʥʚʘʥʝ. 

- ʊʝʭʥʠʯʝʩʢʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ClC ʥʘʡ-ʯʝʩʪʦ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʥʘ ʙʘʟʘ ʩʦʬʪʫʝʨʥʠ 

ʨʝʰʝʥʠʷ ʟʘ Cloud computing ʨʘʟʧʦʣʦʞʝʥʠ ʚʲʨʭʫ ʦʛʨʘʥʠʯʝʥʘ ʧʦ ʢʘʧʘʮʠʪʝʪ 

ʬʠʟʠʯʝʩʢʘ ʩʨʝʜʘ. ʊʦʚʘ ʝ ʧʦʩʪʠʛʥʘʪʦ ʟʘ ʩʤʝʪʢʘ ʥʘ ʜʨʫʛʠ ʢʘʯʝʩʪʚʘ, ʢʘʪʦ ʤʦʙʠʣʥʦʩʪ ʠ 

ʩʚʦʝʚʨʝʤʝʥʥʦʩʪ.  

ɺʲʧʨʝʢʠ ʯʝ ʠ ʧʨʠ ʪʨʠʪʝ ʤʦʜʝʣʘ ʦʩʥʦʚʥʘʪʘ ʨʘʟʣʠʢʘ ʠʟʛʣʝʞʜʘ ʜʘ ʝ ʨʘʟʧʦʣʦʞʝʥʠʝ-

ʪʦ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʨʝʩʫʨʩʠ, ʥʝ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʦʜʮʝʥʷʚʘ ʠ ʨʦʣʷʪʘ ʥʘ ʢʦʤʫʥʠʢʘʮʠ-

ʦʥʥʘʪʘ ʩʨʝʜʘ. ʇʨʠʥʮʠʧʘ ʥʘ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʠ ʝ ʯʝ ʢʦʣʢʦʪʦ ʧʦ-ʥʘʜʦʣʫ (ʧʦ-ʙʣʠʟʦ ʜʦ 

ʩʝʥʟʦʨʥʘʪʘ ʤʨʝʞʘ) ʝ ʨʘʟʧʦʣʦʞʝʥ ʠʟʯʠʩʣʠʪʝʣʥʠʷ ʢʘʧʘʮʠʪʝʪ, ʪʦʣʢʦʚʘ ʧʦ-ʭʦʤʦʛʝʥʥʘ 

ʦʩʪʘʚʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʘʪʘ ʩʨʝʜʘ. 

 

ʂʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʚ IoMT 

ʂʘʪʦ ʦʩʥʦʚʝʥ ʧʦʢʘʟʘʪʝʣ ʟʘ ʥʠʚʦʪʦ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ ʚ IoMT ʩʝ ʷʚʷʚʘ ʨʠʩʢʲʪ. 

ʈʠʩʢʲʪ, ʢʘʢʪʦ ʚʲʚ ʚʩʷʢʘ ʜʨʫʛʘ ʦʙʣʘʩʪ, ʧʦʜʣʝʞʠ ʥʘ ʠʟʤʝʨʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ. ʆʩʥʦʚ-

ʥʠʪʝ ʢʦʤʧʦʥʝʥʪʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʥʘ ʨʠʩʢʘ ʩʘ ʫʷʟʚʠʤʦʩʪ, ʥʘʤʝʨʝʥʠʝ ʠ ʧʦʩʣʝʜʩʪʚʠʷ [7]: 

- ʋʷʟʚʠʤʦʩʪ - ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʧʦʩʦʙʥʦʩʪʪʘ ʥʘ ʘʪʘʢʫʚʘʱʠʷ ʜʘ ʧʨʠʜʦʙʠʝ ʜʦʩʪʲʧ 

ʠ ʢʦʥʪʨʦʣ ʥʘʜ ʠʟʯʠʩʣʠʪʝʣʥʦ ʫʩʪʨʦʡʩʪʚʦ, ʜʘ ʤʘʥʠʧʫʣʠʨʘ ʠʣʠ ʢʦʤʧʨʦʤʝʪʠʨʘ ʜʘʥʥʠ, 

ʜʘ ʢʦʥʪʨʦʣʠʨʘ ʠʣʠ ʧʨʝʢʲʩʚʘ ʫʩʣʫʛʠ. ʇʦʨʘʜʠ ʤʘʣʢʘʪʘ ʢʦʤʧʶʪʲʨʥʘ ʤʦʱ ʚ ʢʨʘʡʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʩʲʱʠʪʝ ʥʝ ʚʠʥʘʛʠ ʤʦʛʘʪ ʝʬʠʢʘʩʥʦ ʜʘ ʠʟʧʲʣʥʷʚʘʪ ʬʫʥʢʮʠʠ ʥʘ 

ʩʠʛʫʨʥʦʩʪʪʘ, ʢʦʝʪʦ ʩʲʦʪʚʝʪʥʦ ʛʠ ʧʨʘʚʠ ʣʝʩʥʘ ʮʝʣ.  

- ʇʦʩʣʝʜʩʪʚʠʷ ï ʝʬʝʢʪʲʪ, ʧʦʩʪʠʛʥʘʪ ʧʨʠ ʫʩʧʝʰʥʦ ʝʢʩʧʣʦʘʪʠʨʘʥʝ ʥʘ 
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ʫʷʟʚʠʤʦʩʪʪʘ.  

- ʅʘʤʝʨʝʥʠʝ ï ʪʦʚʘ, ʯʝ ʜʘʜʝʥʦ ʫʩʪʨʦʡʩʪʚʦ ʝ ʫʷʟʚʠʤʦ, ʯʝ ʥʷʢʦʡ ʱʝ ʠʟʚʲʨʰʠ 

ʟʣʦʚʨʝʜʥʠ ʜʝʡʩʪʚʠʷ ʩ ʥʝʛʦ. ɸʪʘʢʫʚʘʱʠʷʪ ʪʨʷʙʚʘ ʜʘ ʧʨʝʮʝʥʠ ʜʘʣʠ ʧʦʣʫʯʝʥʠʪʝ 

ʧʦʩʣʝʜʩʪʚʠʷ ʙʠʭʘ ʦʧʨʘʚʜʘʣʠ ʨʝʩʫʨʩʠʪʝ, ʢʦʠʪʦ ʪʦʡ ʠʟʭʘʙʠʣ, ʟʘ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘ ʦʪ 

ʜʘʜʝʥʘ ʫʷʟʚʠʤʦʩʪ. 

ʇʨʝʜʚʠʜ ʩʧʝʮʠʬʠʢʘʪʘ ʥʘ IoMT, ʘ ʠʤʝʥʥʦ ʦʧʝʨʠʨʘʥʝ ʚʲʚ ʚʨʘʞʜʝʙʥʘ ʩʨʝʜʘ, ʤʦʞʝ 

ʜʘ ʩʝ ʧʨʠʝʤʝ, ʯʝ ʧʦʩʣʝʜʩʪʚʠʷʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʘʜʝʥʘ ʫʷʟʚʠʤʦʩʪ ʙʠʭʘ ʙʠʣʠ ʚ 

ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʢʨʠʪʠʯʥʠ, ʢʘʢʪʦ ʠ ʯʝ ʧʨʦʪʠʚʥʠʢʦʚʘʪʘ ʩʪʨʘʥʘ ʧʦʯʪʠ ʚʠʥʘʛʠ ʙʠ 

ʠʤʘʣʘ ʥʘʤʝʨʝʥʠʝ ʜʘ ʩʝ ʚʲʟʧʦʣʟʚʘ ʦʪ ʜʘʜʝʥʘ ʫʷʟʚʠʤʦʩʪ. ʂʘʪʦ ʢʨʠʪʠʯʝʥ ʬʘʢʪʦʨ ʦʩʪʘ-

ʚʘʪ ʫʷʟʚʠʤʦʩʪʠʪʝ. ʇʦ ʜʦʣʫ ʝ ʥʘʧʨʘʚʝʥ ʦʧʠʪ ʟʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʥʘ ʚʲʟʤʦʞʥʠʪʝ ʧʨʦʙ-

ʣʝʤʥʠ ʩʠʪʫʘʮʠʠ, ʧʨʝʜʠʟʚʠʢʘʥʠ ʦʪ ʨʘʟʣʠʯʥʠ ʫʷʟʚʠʤʦʩʪʠ ʠ ʩʲʦʪʚʝʪʥʦ ʪʝʭʥʠʷ ʝʬʝʢʪ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʧʦʣʟʚʘʥʠʷ ʤʦʜʝʣ ʟʘ ʦʙʨʘʙʦʪʢʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ: 

- ʇʦʜʩʣʫʰʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʢʘʥʘʣʠ ï ʀʟʭʦʞʜʘʡʢʠ ʦʪ ʬʘʢʪʘ, ʯʝ 

ʦʩʥʦʚʥʘʪʘ ʢʦʤʫʥʠʢʘʮʠʷ ʝ ʙʝʟʞʠʯʥʘ, ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʜʧʦʣʦʞʠ, ʯʝ ʥʝʡʥʦʪʦ 

ʧʦʜʩʣʫʰʚʘʥʝ ʥʝ ʙʠ ʙʠʣʦ ʦʩʦʙʝʥ ʧʨʦʙʣʝʤ. ɿʘ ʜʘ ʦʩʪʘʥʝ ʩʠʛʫʨʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʝ 

ʥʝʦʙʭʦʜʠʤʦ ʪʷ ʜʘ ʙʲʜʝ ʢʨʠʧʪʠʨʘʥʘ ʧʨʝʜʠ ʧʨʝʜʘʚʘʥʝ. ʀʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʟʘʱʠʪʝʥʠ 

ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʢʘʥʘʣʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷ ʥʘ FC ʥʝ ʝ ʧʨʦʙʣʝʤʥʦ, ʟʘʨʘʜʠ ʥʘʣʠʯʠʝʪʦ ʥʘ 

ʧʦʜʦʙʨʝʥʠ ʠʟʯʠʩʣʠʪʝʣʥʠ ʨʝʩʫʨʩʠ ʚ ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ʏʘʩʪ ʦʪ ʪʷʭ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʨʝʥʘʩʦʯʘʪ ʟʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʟʘʱʠʪʝʥʘ ʤʨʝʞʘ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ CC ʠ ClC 

ʠʤʘʤʝ ʩʲʱʘʪʘ ʤʨʝʞʘ ʦʪ ʫʩʪʨʦʡʩʪʚʘ, ʪ.ʝ. ʩʲʱʠʷ ʙʨʦʡ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʢʘʥʘʣʠ, ʥʦ ʚʝʯʝ 

ʫʩʪʨʦʡʩʪʚʘʪʘ ʥʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʠʤʘʪ ʪʘʢʠʚʘ ʧʘʨʘʤʝʪʨʠ ʠ ʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʨʝʱʘʪ 

ʧʨʦʙʣʝʤʠ ʩ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʟʘʱʠʪʥʠ ʢʘʥʘʣʠ. ʄʥʦʛʦ ʢʦʤʝʨʩʠʘʣʥʠ ʧʨʦʜʫʢʪʠ ʜʦʨʠ ʥʝ 

ʧʨʝʜʣʘʛʘʪ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʢʨʠʧʪʠʨʘʥʠ ʢʦʤʫʥʠʢʘʮʠʠ. ɺ ʜʦʙʘʚʢʘ, ʧʨʠ CC 

ʤʦʜʝʣʘ, ʮʷʣʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʠʟʧʨʘʱʘ ʟʘ ʦʙʨʘʙʦʪʢʘ ʧʦ ʦʛʨʘʥʠʯʝʥ ʙʨʦʡ ʢʘʥʘʣʠ, ʪ.ʝ. 

ʢʦʤʧʨʦʤʝʪʠʨʘʥʝʪʦ ʥʘ ʥʷʢʦʡ ʦʪ ʪʷʭ ʙʠ ʜʦʚʝʣʦ ʜʦ ʢʦʤʧʨʦʤʝʪʠʨʘʥʝ ʥʘ ʛʦʣʷʤ ʯʘʩʪ ʦʪ 

ʩʠʩʪʝʤʠʪʝ ʠʟʛʨʘʜʝʥʠ ʧʦ ʪʦʟʠ IoMT ʤʦʜʝʣ. 

- ɼʦʚʝʞʜʘʥʝ ʜʦ ʥʝʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ IoMT 
ʩʠʩʪʝʤʠʪʝ [3] ï ʦʩʥʦʚʥʘ ʟʘʜʘʯʘ ʧʨʠ ʚʦʜʝʥʝ ʥʘ ʙʦʡʥʠ ʜʝʡʩʪʚʠʷ ʩʝ ʷʚʷʚʘ 

ʫʥʠʱʦʞʘʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʢʦʤʘʥʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʨʦʪʠʚʥʠʢʘ (ʉʂʋ). ʉʂʋ 

ʥʘʡ ʦʙʱʦ ʩʝ ʩʲʩʪʦʠ ʦʪ ʦʨʛʘʥʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ, ʧʫʥʢʪʦʚʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʂʀʉ. ʇʦ 

ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ IoMT ʝ ʝʜʥʘ ʩʠʣʥʦ ʩʧʝʮʠʘʣʠʟʠʨʘʥʘ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʘ ʂʀʉ, ʢʦʝʪʦ 

ʚʦʜʠ ʜʦ ʧʨʝʚʨʲʱʘʥʝʪʦ ʠ ʚ ʧʨʠʦʨʠʪʝʪʥʘ ʮʝʣ. ʆʪ ʝʣʝʤʝʥʪʠʪʝ ʥʘ IoMT, ʝʜʠʥʩʪʚʝʥʦʪʦ 

ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʧʨʝʜʝʣʝʥʦ ʢʘʪʦ ʨʝʘʣʥʘ ʮʝʣ ʩʘ ʠʟʯʠʩʣʠʪʝʣʥʠʪʝ ʩʠʩʪʝʤʠ. ʅʠʪʦ 

ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ (ʤʥʦʞʝʩʪʚʦ ʥʘ ʙʨʦʡ, ʨʘʟʧʦʣʦʞʝʥʠ ʚʲʨʭʫ ʛʦʣʷʤʘ ʛʝʦʛʨʘʬʩʢʘ 

ʧʣʦʱ), ʥʠʪʦ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʢʘʥʘʣʠ (ʤʥʦʛʦ ʥʘ ʙʨʦʡ ʠ ʭʝʪʝʨʦʛʝʥʥʠ ʢʘʪʦ ʩʲʩʪʘʚ) 

ʙʠʭʘ ʤʦʛʣʠ ʜʘ ʙʲʜʘʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʫʪʨʘʣʠʟʠʨʘʥʠ. ʉʲʱʦʪʦ ʚʘʞʠ ʠ ʟʘ 

ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʧʨʠ FC ʨʝʘʣʠʟʘʮʠʷ. ʂʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʪʨʫʜʥʦ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʨʝʜʫʮʠʨʘʥʠ ʜʦ ʙʨʦʡ, ʦʪ ʢʦʡʪʦ ʝ ʥʝʚʲʟʤʦʞʥʦ ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʜʘ ʙʲʜʘʪ 

ʠʟʧʲʣʥʝʥʠ. ɺʩʝ ʧʘʢ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ, ʯʝ ʦʧʨʝʜʝʣʝʥʠ ʟʘʛʫʙʠ ʩʘ ʚʲʟʤʦʞʥʠ, 

ʢʦʝʪʦ ʙʠ ʧʦʥʠʞʠʣʦ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ, ʟʘ ʢʦʝʪʦ ʪʨʷʙʚʘ 

ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʜʘ ʩʝ ʧʣʘʥʠʨʘ ʨʝʟʝʨʚ. ʇʨʠ CC ʨʝʘʣʠʟʘʮʠʷ ʫʥʠʱʦʞʘʚʘʥʝʪʦ ʥʘ 

ʠʟʯʠʩʣʠʪʝʣʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʲʟʤʦʞʥʦ ʧʦʨʘʜʠ ʦʪʜʘʣʝʯʝʥʦʪʦ  ̫

ʨʘʟʧʦʣʦʞʝʥʠʝ ʚ ʩʠʛʫʨʥʘ ʩʨʝʜʘ. ʉʝʨʠʦʟʥʦ ʫʷʟʚʠʤʠ ʟʘ ʪʘʢʲʚ ʪʘʢʠʚʘ ʜʝʡʩʪʚʠʷ ʩʘ 

ʤʦʜʝʣʠʪʝ ʩ ClC ʨʝʘʣʠʟʘʮʠʷ. ʄʦʙʠʣʥʠʷ ʦʙʣʘʢ ʪʨʷʙʚʘ ʜʘ ʝ ʨʘʟʧʦʣʦʞʝʥ ʙʣʠʟʦ ʜʦ 

ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʪ.ʝ. ʚʲʟʤʦʞʥʦ ʝ ʥʝʛʦʚʦʪʦ ʬʠʟʠʯʝʩʢʦ ʫʥʠʱʦʞʘʚʘʥʝ, 

ʧʨʝʢʲʩʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʢʘʥʘʣʠ ʠʣʠ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʪʘ 

ʤʫ ʩ ʜʨʫʛʠ ʤʝʨʢʠ. 
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- ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʟʣʦʚʨʝʜʝʥ ʢʦʜ ï ʧʨʘʢʪʠʢʘʪʘ ʝ ʧʦʢʘʟʘʣʘ, ʯʝ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ 

ʟʣʦʚʨʝʜʝʥ ʢʦʜ ʝ ʝʬʠʢʘʩʥʦ ʩʨʝʱʫ ʩʠʩʪʝʤʠ ʢʦʠʪʦ ʥʝ ʩʘ ʧʦʜʜʲʨʞʘʥʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ 

ʥʘ ʢʠʙʝʨ ʭʠʛʠʝʥʘʪʘ. ɽʜʠʥ ʠʟʯʠʩʣʠʪʝʣʝʥ ʮʝʥʪʲʨ ʪʨʫʜʥʦ ʙʠ ʙʠʣ ʪʘʢʲʚ, ʚʲʧʨʝʢʠ ʯʝ 

ʧʦʪʝʥʮʠʘʣʝʥ ʝʬʝʢʪ ʥʘ ʫʩʧʝʰʥʘ ʘʪʘʢʘ ʩʨʝʱʫ ʥʝʛʦ ʙʠ ʙʠʣ ʩʲʢʨʫʰʘʚʘʱ. ʂʘʪʦ ʜʘʣʝʯ 

ʧʦ ʨʝʘʣʠʩʪʠʯʥʘ ʮʝʣ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ʆʙʠʢʥʦʚʝʥʦ 

ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʠʣʠ ʩʝ ʟʘʢʫʧʫʚʘʪ ʠʣʠ ʩʝ ʠʟʨʘʙʦʪʚʘʪ ʟʘ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʜʘʜʝʥʠ 

ʟʘʜʘʯʠ ʍʘʨʘʢʪʝʨʥʦ ʟʘ ʧʨʠʜʦʙʠʚʘʥʝʪʦ ʥʘ ʚʦʝʥʥʘ ʪʝʭʥʠʢʘ, ʝ ʯʝ ʪʨʷʙʚʘ ʜʘ ʦʪʛʦʚʘʨʷ ʥʘ 

ʜʘʜʝʥʠ ʩʧʝʮʠʬʠʢʘʮʠʠ ʚ ʤʦʤʝʥʪʘ ʥʘ ʠʟʨʘʙʦʪʚʘʥʝʪʦ/ʧʦʢʫʧʢʘʪʘ ʠ ʩʣʝʜ ʪʦʚʘ ʪʝʟʠ 

ʩʧʝʮʠʬʠʢʘʮʠʠ ʨʷʜʢʦ ʩʝ ʧʨʦʤʝʥʷʪ ʚ ʞʠʟʥʝʥʠʷ ʮʠʢʲʣ. ʊʦʚʘ ʝ ʧʝʨʬʝʢʪʥʘʪʘ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʫʷʟʚʠʤʦʩʪʠ ʦʪ ʪʠʧʘ 0-day exploit ï ʫʷʟʚʠʤʦʩʪʠ ʢʦʠʪʦ 

ʩʲʱʝʩʪʚʫʚʘʪ, ʥʦ ʥʠʝ ʥʝ ʩʤʝ ʥʘʷʩʥʦ ʟʘ ʪʷʭ. ɼʦʨʠ ʠ ʩʣʝʜ ʦʪʢʨʠʚʘʥʝʪʦ ʠʤ, ʥʝ ʚʩʠʯʢʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʤʦʛʘʪ ʜʘ ʧʫʩʥʘʪ ʦʙʥʦʚʣʝʥʠʷ ʟʘ ʥʝʫʪʨʘʣʠʟʠʨʘʥʝʪʦ ʠʤ. ɺ ʦʙʱʠʷ 

ʩʣʫʯʘʡ ʠ ʪʨʠʪʝ ʤʦʜʝʣʘ ʥʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ IoMT ʩʘ ʫʷʟʚʠʤʠ ʟʘ ʪʘʢʲʚ ʪʠʧ ʘʪʘʢʘ, ʥʦ 

ʧʦʨʘʜʠ ʥʘʯʠʥʘ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʦʩʦʙʝʥʦ ʫʷʟʚʠʤ ʝ FC. ʇʨʠ ʦʩʪʘʥʘʣʠʪʝ ʜʚʘ 

ʤʦʜʝʣʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʯʨʝʟ ʝʜʥʘ ʠʣʠ ʥʷʢʦʣʢʦ ʙʫʬʝʨʥʠ ʪʦʯʢʠ, 

ʜʦʢʘʪʦ ʧʨʠ FC ʪʘʢʠʚʘ ʣʠʧʩʚʘʪ. ɹʫʬʝʨʥʠʪʝ ʪʦʯʢʠ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʱʝ ʝʜʥʦ ʥʠʚʦ ʥʘ 

ʟʘʱʠʪʘ, ʢʲʜʝʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʟʣʦʚʨʝʜʥʠʷ ʢʦʜ ʙʠ ʤʦʛʣʦ ʜʘ ʙʲʜʝ 

ʧʨʝʜʦʪʚʨʘʪʝʥʦ ʠ ʪʷʭʥʘʪʘ ʣʠʧʩʘ ʙʠ ʜʦʚʝʣʘ ʜʦ ʩʠʪʫʘʮʠʠ ʧʨʠ ʢʦʠʪʦ ʥʘ ʪʝʦʨʠʷ ʝ 

ʚʲʟʤʦʞʥʦ ʚʩʠʯʢʠ ʫʩʪʨʦʡʩʪʚʘ, ʧʨʠʪʝʞʘʚʘʱʠ ʜʘʜʝʥʘ ʫʷʟʚʠʤʦʩʪ ʜʘ ʙʲʜʘʪ ʟʘʨʘʟʝʥʠ 

ʧʨʝʜʠ ʜʘ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʙʠʣʦ ʤʝʨʢʠ ʟʘ ʤʠʥʠʤʠʟʠʨʘʥʝ ʥʘ 

ʧʦʩʣʝʜʩʪʚʠʷʪʘ. 

- ʅʝʜʦʩʪʘʪʲʯʥʦ ʥʠʚʦ ʥʘ ʘʚʪʝʥʪʠʬʠʢʘʮʠʷ [11]ï ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʢʪʦ ʦʪ 

ʩʪʨʘʥʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ, ʪʘʢʘ ʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. ɺʲʧʨʦʩʘ ʩ ʧʦʪʨʝʙʠʪʝʣʠʪʝ 

ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʷʩʝʥ ï ʧʨʦʙʣʝʤʠʪʝ ʩʘ ʜʦʙʨʝ ʠʟʚʝʩʪʥʠ ʠ ʥʝ ʚʲʟʥʠʢʚʘʪ ʥʦʚʠ. ʂʘʪʦ ʮʷʣʦ 

ʩʝ ʠʟʧʦʣʟʚʘ ʘʚʪʝʥʪʠʬʠʢʘʮʠʷ ʥʘ ʧʨʠʥʮʠʧʘ Ăʅʝʱʦ, ʢʦʝʪʦ ʟʥʘʤñ (ʧʘʨʦʣʠ), Ăʅʝʱʦ, 

ʢʦʝʪʦ ʠʤʘʤñ (ʪʦʢʝʥ, ʩʤʘʨʪ ʢʘʨʪʘ) ʠ Ăʅʝʱʦ, ʢʦʝʪʦ ʩʲʤñ (ʙʠʦʤʝʪʨʠʷ). ɸʢʦ ʧʨʠʣʦʞʠʤ 

ʩʲʱʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʟʘ ʝʣʝʤʝʥʪʠʪʝ, ʱʝ ʧʦʣʫʯʠʤ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʟʘʜʘʜʝʥʠ ʢʣʶʯʦʚʝ, ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ ʠʣʠ ʫʥʠʢʘʣʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ. 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʢʣʶʯʦʚʝ ʝ ʜʦʙʨʘ ʧʦʣʠʪʠʢʘ, ʜʦ ʤʦʤʝʥʪʘ ʚ ʢʦʡʪʦ ʩʪʘʥʝ ʥʝʦʙʭʦʜʠʤʦ 

ʢʣʶʯʘ ʜʘ ʙʲʜʝ ʧʦʜʤʝʥʝʥ ʚ ʩʣʫʯʘʡ ʥʘ ʢʦʤʧʨʦʤʝʪʘʮʠʷ ʠʣʠ ʠʟʪʠʯʘʥʝ ʥʘ ʚʘʣʠʜʥʦʩʪ. 

ʇʨʦʮʝʜʫʨʘʪʘ, ʢʦʷʪʦ ʦʪʥʝʤʘ ʚʨʝʤʝ ʧʨʠ ʥʦʨʤʘʣʥʠ ʫʩʣʦʚʠʷ, ʩʝ ʫʩʣʦʞʥʷʚʘ ʥʝʠʤʦʚʝʨʥʦ 

ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʠ ʚʲʨʭʫ ʛʝʦʛʨʘʬʩʢʠ ʨʘʟʧʨʲʩʥʘʪʠ ʫʩʪʨʦʡʩʪʚʘ. ʊʦʚʘ ʝ ʧʨʦʙʣʝʤ ʦʪ 

ʧʲʨʚʦʩʪʝʧʝʥʥʘ ʚʘʞʥʦʩʪ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʥʘ FC ʤʦʜʝʣ. ʇʨʠ ʥʝʛʦ ʦʪʜʝʣʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ 

ʩʘ ʚʟʘʠʤʥʦ ʩʚʲʨʟʘʥʠ ʠ ʙʨʦʷʪ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʢʣʶʯʦʚʝ ʥʘʨʘʩʪʚʘ ʝʢʩʧʦʥʝʥʮʠʘʣʥʦ ʩ 

ʥʘʨʘʩʪʚʘʥʝʪʦ ʥʘ ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ. ɸʥʘʣʦʛʠʯʥʘ ʝ ʩʠʪʫʘʮʠʷʪʘ ʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝ 

ʥʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʤʦʜʫʣʠ. ʇʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʫʥʠʢʘʣʥʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ 

ʚʲʟʥʠʢʚʘ ʚʲʧʨʦʩʘ ʢʘʢʲʚ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʫʥʠʢʘʣʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. ʇʦ ʘʥʘʣʦʛʠʷ ʩ 

ʢʦʤʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ, ʪʦʚʘ ʪʨʷʙʚʘ ʜʘ ʝ ʝʢʚʠʚʘʣʝʥʪʘ ʥʘ MAC ʘʜʨʝʩʘ ï ʥʘʡ-ʯʝʩʪʦ 

ʠʟʧʦʣʟʚʘʥʠʷ ʠʜʝʥʪʠʬʠʢʘʪʦʨ. ʅʦ ʧʨʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʭʝʪʝʨʦʛʝʥʥʘ ʩʨʝʜʘ ʥʝ ʝ 

ʪʦʣʢʦʚʘ ʣʝʩʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʝʜʠʥʝʥ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʠ ʟʘ IoMT. ʅʷʢʦʠ ʩʭʦʜʥʠ 

ʫʩʪʨʦʡʩʪʚʘ ʝ ʥʘʧʲʣʥʦ ʚʲʟʤʦʞʥʦ ʜʦʨʠ ʜʘ ʥʷʤʘʪ ʠʜʝʥʪʠʬʠʢʘʪʦʨʠ ʠ ʟʘ ʩʠʩʪʝʤʘʪʘ ʜʘ 

ʙʲʜʘʪ ʧʨʦʩʪʦ ʝʜʥʦ ʠ ʩʲʱʦ ʫʩʪʨʦʡʩʪʚʦ. ʆʪʜʝʣʥʦ, ʪʦʟʠ ʠʜʝʥʪʠʬʠʢʘʪʦʨ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʫʟʥʘʪ, ʢʣʦʥʠʨʘʥ ʠ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʦʧʠʪ ʟʘ ʧʦʜʤʷʥʘ ʥʘ ʜʘʜʝʥʦ ʣʝʛʠʪʠʤʥʦ ʫʩʪʨʦʡʩʪʚʦ ʩ 

ʜʨʫʛʦ. ʇʨʦʙʣʝʤʠʪʝ ʩ ʘʚʪʝʥʪʠʬʠʢʘʮʠʷʪʘ ʢʘʩʘʷʪ ʝʜʥʦʚʨʝʤʝʥʥʦ ʠ ʪʨʠʪʝ ʤʦʜʝʣʘ ʟʘ 

ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ IoMT, ʢʘʪʦ ʝʜʥʘ ʦʪ ʚʲʟʤʦʞʥʠʪʝ ʩʪʨʘʪʝʛʠʠ ʟʘ ʨʘʟʨʝʰʘʚʘʥʝʪʦ ʠʤ ʝ 

ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʤʥʦʛʦʬʘʢʪʦʨʥʘ ʘʚʪʝʥʪʠʬʠʢʘʮʠʷ, ʢʘʢʪʦ ʟʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʪʘʢʘ ʠ ʟʘ 

ʫʩʪʨʦʡʩʪʚʘʪʘ. 
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- ʆʛʨʘʥʠʯʝʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʜʘʣʝʯʝʥʦ ʠʟʪʨʠʚʘʥʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ï ʦʧʝʨʠʨʘʡʢʠ ʚʲʚ ʚʨʘʞʜʝʙʥʘ ʩʨʝʜʘ ʥʝ ʙʠʚʘ ʜʘ ʩʝ ʠʟʢʣʶʯʚʘ 

ʚʝʨʦʷʪʥʦʩʪʪʘ ʯʘʩʪ ʦʪ ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʜʘ ʧʦʧʘʜʥʘʪ ʚ ʥʝʜʦʙʨʦʞʝʣʘʪʝʣʥʠ ʨʲʮʝ. 

ʀʟʢʣʶʯʚʘʡʢʠ ʦʧʮʠʷʪʘ ʟʘ ʬʠʟʠʯʝʩʢʦ ʫʥʠʱʦʞʝʥʠʝ, ʩʣʝʜʚʘʱʦʪʦ ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ 

ʤʦʞʝ ʜʘ ʩʝ ʥʘʧʨʘʚʠ ʝ ʟʘʣʠʯʘʚʘʥʝ ʥʘ ʚʩʷʢʘʢʚʘ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʂʦʤʧʦʥʝʥʪʠʪʝ ʥʘ FC ʤʦʜʝʣʘ ʝ ʩʠʣʥʦ ʧʨʝʧʦʨʲʯʠʪʝʣʥʦ ʜʘ ʧʨʠʪʝʞʘʚʘʪ ʪʘʢʘʚʘ ʦʧʮʠʷ. 

ʇʨʘʢʪʠʯʝʩʢʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʥʝ ʝ ʧʨʦʙʣʝʤ, ʧʦʨʘʜʠ ʧʦʩʪʦʷʥʥʘʪʘ ʚʨʲʟʢʘ ʩ ʝʣʝʤʝʥʪʘ ʠ 

ʩʨʘʚʥʠʪʝʣʥʦ ʥʝʛʦʣʝʤʠʷʪ ʦʙʝʤ ʦʪ ʜʘʥʥʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʪʨʠʚʘʥʝ. ʉʲʦʪʚʝʪʥʦ ʧʨʠ 

CC ʤʦʜʝʣʘ, ʪʦʚʘ ʝ ʥʝʧʨʠʣʦʞʠʤʦ, ʧʦʨʘʜʠ ʦʛʨʦʤʥʠʪʝ ʦʙʝʤʠ ʜʘʥʥʠ ʠ ʧʨʘʢʪʠʯʝʩʢʘʪʘ 

ʥʝʜʦʩʪʲʧʥʦʩʪ ʥʘ ʮʝʥʪʨʦʚʝʪʝ ʟʘ ʜʘʥʥʠ. ʇʨʠ ʥʝʛʦ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʡ ʢʨʘʡʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ ʩʘ ʩʝʥʟʦʨʠ ʠ ʥʝ ʧʨʠʪʝʞʘʚʘʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ. 

ʆʩʦʙʝʥʦ ʧʨʦʙʣʝʤʝʥ ʩʝ ʷʚʷʚʘ ʤʦʜʝʣʘ ClC. ʇʨʠ ʥʝʛʦ ʢʨʘʡʥʠʪʝ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʩʘ 

ʟʘʩʪʨʘʰʝʥʠ, ʥʦ ʮʝʥʪʲʨʘ ʟʘ ʜʘʥʥʠ ʤʦʞʝ ʜʘ ʙʲʜʝ ʟʘʩʪʨʘʰʝʥ. ʀʟʪʨʠʚʘʥʝʪʦ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷʪʘ ʚ ʥʝʛʦ ʙʠ ʦʪʥʝʣʦ ʤʥʦʛʦ ʚʨʝʤʝ, ʧʦʨʘʜʠ ʛʦʣʷʤʦʪʦ ʠ ʢʦʣʠʯʝʩʪʚʦ. 

ʉʲʱʝʩʪʚʫʚʘʪ ʠ ʜʨʫʛʠ ʧʨʦʙʣʝʤʥʠ ʩʠʪʫʘʮʠʠ, ʥʦ ʨʝʰʘʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʟʘ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʤʦʜʝʣ ʙʠ ʜʦʚʝʣʦ ʜʦ ʟʥʘʯʠʪʝʣʥʦ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʥʠʚʦʪʦ ʥʘ ʢʠʙʝʨ ʩʠʛʫʨʥʦʩʪʪʘ. 

ʉʲʱʦ ʪʘʢʘ ʝʜʥʦʢʨʘʪʥʦʪʦ ʨʝʰʝʥʠʝ ʥʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʩʯʠʪʘ ʢʘʪʦ ʧʘʥʘʮʝʷ. ʅʠʚʦʪʦ ʥʘ 

ʩʠʛʫʨʥʦʩʪ ʪʨʷʙʚʘ ʧʦʩʪʦʷʥʥʦ ʜʘ ʙʲʜʝ ʦʮʝʥʷʚʘʥʦ ʠ ʧʦʜʦʙʨʷʚʘʥʦ. 

ʇʨʝʜʩʪʘʚʷʥʝ ʥʘ ʧʨʦʙʣʝʤʠʪʝ ʥʘ ʤʦʜʝʣʠʪʝ ʟʘ IoMT ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʩʥʦʚʥʠ-

ʪʝ ʘʩʧʝʢʪʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ 

ʆʧʠʩʘʥʠʪʝ ʧʦ-ʛʦʨʝ ʧʨʦʙʣʝʤʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʦʙʨʘʟʝʥʠ ʠ ʩ ʦʩʥʦʚʥʠʪʝ ʘʩʧʝʢʪʠ 

ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ ï ʢʦʥʬʠʜʝʥʮʠʘʣʥʦʩʪ, ʜʦʩʪʲʧʥʦʩʪ ʠ ʮʷʣʦʩʪʥʦʩʪ. 

ɺʩʝʢʠ ʧʨʦʙʣʝʤ ʤʦʞʝ ʜʘ ʩʝ ʘʩʦʮʠʠʨʘ ʩ ʜʘʜʝʥ ʘʩʧʝʢʪ ʠ ʩʲʦʪʚʝʪʥʦ ʤʦʞʝ ʜʘ ʠʤʘ ʨʘʟ-

ʣʠʯʝʥ ʝʬʝʢʪ ʚʲʨʭʫ ʨʘʟʣʠʯʥʠʪʝ ʤʦʜʝʣʠ ʥʘ ʨʝʘʣʠʟʘʮʠʷ. ɺ ʪʘʙʣʠʮʘ 1 ʩʘ ʦʧʠʩʘʥʠ ʨʘʟʛ-

ʣʝʜʘʥʠʪʝ ʧʨʦʙʣʝʤʥʠ ʩʠʪʫʘʮʠʠ ʚ ʨʘʟʣʠʯʥʠʪʝ ʤʦʜʝʣʠ  ʠ ʪʷʭʥʦʪʦ ʧʨʦʷʚʣʝʥʠʝ ʚʲʨʭʫ 

ʘʩʧʝʢʪʠʪʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ʊʘʙʣʠʮʘʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʘʢʪʦ ʜʦʧʲʣʥʝ-

ʥʘ ʩ ʨʘʟʣʠʯʥʠ ʧʨʦʙʣʝʤʥʠ ʩʠʪʫʘʮʠʠ, ʪʘʢʘ ʠ ʜʘ ʙʲʜʝ ʨʘʟʰʠʨʝʥʘ ʩ ʜʦʧʲʣʥʠʪʝʣʥʠ 

ʘʩʧʝʢʪʠ (ʥʝʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʪʢʘʟ, ʦʪʯʝʪʥʦʩʪ, ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʘʚʪʝʥʪʠʬʠʢʘʮʠʷ ʠ 

ʦʪʦʨʠʟʘʮʠʷ ʠ ʜʨ.) 

 

 ʄʦʜʝʣʠ ʟʘ IoMT 

ɸʩʧʝʢʪʠ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʦʥʥʘʪʘ 

ʩʠʛʫʨʥʦʩʪ 

Cloud Computing 

ʙʘʟʠʨʘʥʠ 

Cloudlet Computing 

ʙʘʟʠʨʘʥʠ 

Fog Computing 

ʙʘʟʠʨʘʥʠ 

ʂʦʥʬʠʜʝʥʮʠʘʣʥʦʩʪ 

ʇʦʜʩʣʫʰʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʢʘʥʘʣʠ - 

- ʉʠʛʫʨʥʦ ʠʟʪʨʠʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʟʣʦʚʨʝʜʝʥ ʢʦʜ 

- - 
ʅʝʜʦʩʪʘʪʲʯʥʦ ʥʠʚʦ 
ʥʘ ʘʚʪʝʥʪʠʬʠʢʘʮʠʷ 

ɼʦʩʪʲʧʥʦʩʪ 

- 
ʌʠʟʠʯʝʩʢʦ ʫʥʠʱʦ-

ʞʝʥʠʝ 
- 

ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʟʣʦʚʨʝʜʝʥ ʢʦʜ 

ɺʨʝʤʝ ʟʘ ʜʦʩʪʲʧʥʦʩʪ - - 

ʀʥʪʝʛʨʠʪʝʪ 
ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʟʣʦʚʨʝʜʝʥ ʢʦʜ 

- ʅʝʜʦʩʪʘʪʲʯʥʦ ʥʠʚʦ ʥʘ ʘʚʪʝʥʪʠʬʠʢʘʮʠʷ 

ʊʘʙʣʠʮʘ 1. ʇʨʦʙʣʝʤʥʠ ʩʠʪʫʘʮʠʠ ʚ IoMT ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʠʟʙʨʘʥʠʷ ʤʦʜʝʣ  

ʠ ʟʘʩʝʛʥʘʪʠʷ ʘʩʧʝʢʪ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʛʫʨʥʦʩʪ 
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ɽʜʠʥ ʦʪ ʚʘʨʠʘʥʪʠʪʝ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʦʙʱʦʪʦ ʥʠʚʦ ʥʘ ʩʠʛʫʨʥʦʩʪ ʥʘ ʜʘʜʝʥ ʤʦʜʝʣ 

ʝ ʦʮʝʥʷʚʘʥʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʟʘ ʜʘʜʝʥʘ 

ʩʠʪʫʘʮʠʷ. ʏʨʝʟ ʥʝʛʦ ʤʦʛʘʪ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʟʘ ʨʝʰʘʚʘʥʝ 

ʥʘ ʧʨʦʙʣʝʤʥʠʪʝ ʩʠʪʫʘʮʠʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʟʛʣʝʞʜʘʡʢʠ IoMT ʢʘʪʦ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʘ ʂʀʉ ʤʦʞʝ ʜʘ ʩʝ ʢʘʞʝ ʯʝ ʝ ʥʘʣʠʮʝ 

ʦʧʨʝʜʝʣʝʥ ʦʨʛʘʥʠʟʘʮʠʦʥʝʥ ʦʧʠʪ ʧʨʠ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ ʥʷʢʦʠ ʦʪ ʤʦʜʝʣʠʪʝ ʟʘ IoMT. 

ʂʦʥʮʝʧʮʠʷʪʘ ʟʘ ʉʉ ʝ ʝʢʚʠʚʘʣʝʥʪʥʘ ʥʘ ʤʘʱʘʙʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʠ ʮʝʥʪʨʦʚʝ, ʜʦʢʘʪʦ ʠʟʥʝʩʝʥʠʪʝ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʚʲʟʣʠ ʦʪʛʦʚʘʨʷʪ 

ʥʘ ClC ʤʦʜʝʣʘ. ɽʜʠʥʩʪʚʝʥʦ ʢʦʥʮʝʧʮʠʷʪʘ FC ʝ ʩʨʘʚʥʠʪʝʣʥʦ ʥʦʚʘ ʠ ʥʝʧʦʟʥʘʪʘ. ʅʦ ʩ 

ʥʘʚʣʠʟʘʥʝʪʦ ʥʘ IoMT ʘʢʪʠʚʥʦ ʩʝ ʠʟʧʦʣʟʚʘʪ ʠ ʪʨʠʪʘ ʚʠʜʘ ʤʦʜʝʣʠ ʟʘ ʨʝʘʣʠʟʘʮʠʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʨʘʟʧʦʣʘʛʘʥʠʪʝ ʨʝʩʫʨʩʠ, ʧʦʩʪʘʚʝʥʠʪʝ ʟʘʜʘʯʠ ʠ ʚʲʟʤʦʞʥʠʪʝ ʧʨʦʙʣʝʤʠ. 

ɺʩʝʢʠ ʝʜʠʥ ʦʪ ʪʷʭ ʠʤʘ ʩʚʦʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʲʮʠ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʢʠʙʝʨ 

ʩʠʛʫʨʥʦʩʪʪʘ, ʥʦ ʧʨʠʦʨʠʪʝʪʥʘ ʟʘʜʘʯʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʷʪʘ ʠʤ ʩʣʝʜʚʘ ʜʘ ʩʝ ʷʚʷʚʘ ʦʩʠʛʫ-

ʨʷʚʘʥʝ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʟʘʜʘʜʝʥʦ ʥʠʚʦ ʥʘ ʩʠʛʫʨʥʦʩʪ 
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KI NDS OF CONTROL. CHARACTERISTICS  

 

Hristo ɸ. Hristov, Petar K. Boyanov 

 
Abstract: Each type of control has its own applicable field and its own even comparative au-

tonomy. The variety of controlôs subjects and objects, goals and tasks, means and forms of 
social development influences upon the kinds of control. This variety reasons defying the 

kinds of control as groups that are delimited on the basis of certain criteria in order to re-

veal their relevant features.  
 

Keywords: Security sector, state control, public control, civilian control, the Ombudsman, 

disputing, an appeal, an administrative act.  

 

ɺʩʝʢʠ ʚʠʜ ʢʦʥʪʨʦʣ ʠʤʘ ʩʚʦʝ ʧʨʠʣʦʞʥʦ ʧʦʣʝ, ʩʚʦʷ ʤʘʢʘʨ ʠ ʦʪʥʦʩʠʪʝʣʥʘ ʩʘʤʦʩ-

ʪʦʷʪʝʣʥʦʩʪ. ʄʥʦʛʦʦʙʨʘʟʠʝʪʦ ʥʘ ʦʙʝʢʪʠʪʝ ʠ ʩʫʙʝʢʪʠʪʝ ʥʘ ʢʦʥʪʨʦʣ, ʮʝʣʠʪʝ ʠ ʟʘʜʘʯʠ-

ʪʝ, ʩʨʝʜʩʪʚʘʪʘ ʠ ʬʦʨʤʠʪʝ ʥʘ ʦʙʱʝʩʪʚʝʥʦ ʨʘʟʚʠʪʠʝ, ʚʣʠʷʷʪ ʚʲʨʭʫ ʚʠʜʦʚʝʪʝ ʢʦʥʪʨʦʣ. 

ʊʦʚʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʚʠʜʦʚʝʪʝ ʢʦʥʪʨʦʣ ʜʘ ʩʪʘʥʝ ʧʦ 

ʛʨʫʧʠ, ʨʘʟʛʨʘʥʠʯʝʥʠ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʢʨʠʪʝʨʠʠ, ʢʘʪʦ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ 

ʨʘʟʢʨʠʚʘʪ ʪʝʭʥʠʪʝ ʭʘʨʘʢʪʝʨʥʠ ʙʝʣʝʟʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʘʯʝʩʪʚʘʪʘ, ʢʦʠʪʦ ʧʨʠʪʝʞʘʚʘ ʩʫʙʝʢʪʲʪ, ʩʲʱʝʩʪʚʫʚʘʪ 

ʜʲʨʞʘʚʝʥ, ʦʙʱʝʩʪʚʝʥ ʠ ʛʨʘʞʜʘʥʩʢʠ ʢʦʥʪʨʦʣ. 

ɼʲʨʞʘʚʝʥ ʢʦʥʪʨʦʣ - ʬʫʥʢʮʠʷ ʥʘ ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʢʦʷʪʦ ʧʨʦʠʟʪʠʯʘ ʦʪ 

ʧʨʘʚʦʪʦ ʥʘ ʜʲʨʞʘʚʘʪʘ ʜʘ ʫʧʨʘʚʣʷʚʘ ʩʚʦʷʪʘ ʩʦʙʩʪʚʝʥʦʩʪ ʠ ʜʘ ʟʘʱʠʪʘʚʘ ʩʚʦʠʪʝ ʠʥʪʝ-

ʨʝʩʠ. 

ɼʲʨʞʘʚʥʠʷʪ ʢʦʥʪʨʦʣ ʝ ʥʦʨʤʘʪʠʚʥʦ ʟʘʢʨʝʧʝʥ ʚ ʩʧʝʮʠʘʣʥʠ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ ʠ ʩʝ 

ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʩʧʝʮʠʘʣʥʦ ʩʲʟʜʘʜʝʥʠ ʠʥʩʪʠʪʫʮʠʠ (ʦʨʛʘʥʠʟʘʮʠʠ). ʊʦʡ ʠʤʘ ʠʤʧʝʨʘʪʠ-

ʚʝʥ, ʘ ʧʦʥʷʢʦʛʘ ʠ ʨʝʧʨʝʩʠʚʝʥ ʭʘʨʘʢʪʝʨ, ʪʲʡ ʢʘʪʦ ʪʨʷʙʚʘ ʥʘ ʚʩʷʢʘ ʮʝʥʘ ʜʘ ʠʟʧʲʣʥʠ 

ʮʝʣʠʪʝ ʠ ʟʘʜʘʯʠʪʝ ʧʦʩʪʘʚʝʥʠ ʦʪ ʜʲʨʞʘʚʥʦʪʦ ʨʲʢʦʚʦʜʩʪʚʦ ʠ ʟʘʣʦʞʝʥʠ ʚ ʟʘʢʦʥʠ. 

ʆʙʱʝʩʪʚʝʥ ʢʦʥʪʨʦʣ - ʫʯʘʩʪʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʚ ʫʧʨʘʚʣʝʥʠ-

ʝʪʦ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʩʝʢʪʦʨʠ ʥʘ ʜʲʨʞʘʚʘʪʘ, ʦʮʝʥʢʘ ʠ ʢʦʨʠʛʠʨʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ 

ʥʘ ʧʫʙʣʠʯʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ.  

ʆʙʱʝʩʪʚʝʥʠʷʪ ʢʦʥʪʨʦʣ ʝ ʥʘʡ-ʚʠʩʰʘʪʘ ʬʦʨʤʘ ʥʘ ʢʦʥʪʨʦʣ. ɻʨʘʜʠ ʩʝ ʥʘ ʦʙʱʝʩʪ-

ʚʝʥʦʪʦ ʥʘʯʘʣʦ ʠ ʪʨʘʜʠʮʠʠʪʝ ʠ ʝ ʚʘʞʝʥ ʬʘʢʪʦʨ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʦʙʱʝʩʪʚʦʪʦ. ʊʦʟʠ 

ʢʦʥʪʨʦʣ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʥʘ ʚʩʠʯʢʠ ʛʨʘʞʜʘʥʠ ʜʘ ʚʟʠʤʘʪ ʫʯʘʩʪʠʝ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ. 

ʋʧʨʘʞʥʷʚʘʥʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥ ʢʦʥʪʨʦʣ ʚ ʤʥʦʛʦ ʩʣʫʯʘʠ ʝ ʦʣʝʩʥʝʥ ʠ ʧʦʜʧʦʤʦʛʥʘʪ ʦʪ 

ʧʨʘʚʥʦ - ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ (ʂʦʥʩʪʠʪʫʮʠʷʪʘ, ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʧʨʦʮʝʩʫʘʣʥʠʷ 

ʢʦʜʝʢʩ, ɿʘʢʦʥʘ ʟʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʥʘʨʫʰʝʥʠʷ ʠ ʥʘʢʘʟʘʥʠʷ, ɿʘʢʦʥʘ ʟʘ ʧʨʝʜʣʦʞʝ-

ʥʠʷʪʘ, ʩʠʛʥʘʣʠʪʝ ʠ ʞʘʣʙʠʪʝ ʠ ʜʨ.).ʆʙʱʝʩʪʚʝʥʠʷ ʢʦʥʪʨʦʣ ʤʦʞʝ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʠ ʯʨʝʟ 
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ʦʙʱʝʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ (ʧʘʨʪʠʠ, ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʠʥʜʠʢʘʪʠ, 

ʤʝʜʠʠ ʠ ʜʨ.). 

ɻʨʘʞʜʘʥʩʢʠ ʢʦʥʪʨʦʣ - ʜʝʡʩʪʚʠʷ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʩ ʮʝʣ ʧʨʦʩʣʝʜʷʚʘʥʝ ʠ ʢʦʨʠʛʠ-

ʨʘʥʝ ʥʘ ʫʧʨʘʚʣʷʚʘʱʠʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦʩʪʪʘ ʥʘ ʨʝʰʝʥʠʷʪʘ ʠ ʩʲʦʪ-

ʚʝʪʩʪʚʠʝʪʦ ʠʤ ʩ ʠʥʪʝʨʝʩʠʪʝ ʠ ʥʫʞʜʠʪʝ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʠ ʦʙʱʝʩʪʚʦʪʦ. 

ʂʦʥʪʨʦʣʲʪ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʚʲʨʭʫ ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʠ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ ʝ 

ʘʙʩʦʣʶʪʥʦ ʥʝʦʙʭʦʜʠʤ ʝʣʝʤʝʥʪ ʥʘ ʜʝʤʦʢʨʘʪʠʯʥʘʪʘ ʜʲʨʞʘʚʘ. ʊʦʡ ʝ ʚʘʞʥʘ ʜʝʡʩʪʚʝʥʘ 

ʬʦʨʤʘ ʟʘ ʪʷʭʥʦʪʦ ʫʯʘʩʪʠʝ ʚ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʲʨʞʘʚʘʪʘ. ʉʧʦʩʦʙʠʪʝ ʠ ʧʨʦʮʝʜʫʨʠʪʝ 

ʠʟʧʦʣʟʚʘʥʠ ʚ ʢʦʥʪʨʦʣʘ ʥʘ ʛʨʘʞʜʘʥʠʪʝ ʚʲʨʭʫ ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ, ʩʘ ʠʟʢʣʶʯʠ-

ʪʝʣʥʦ ʚʘʞʥʘ ʛʘʨʘʥʮʠʷ ʟʘ ʦʪʩʪʦʷʚʘʥʝ ʥʘ ʟʘʢʦʥʥʠʪʝ ʠʤ ʠʥʪʝʨʝʩʠ ʠ ʟʘ ʟʘʱʠʪʘ ʥʘ ʪʝʭ-

ʥʠʪʝ ʧʨʘʚʘ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʙʭʚʘʪʘ ʠ ʩʪʝʧʝʥʪʘ ʥʘ ʦʙʦʙʱʝʥʦʩʪ ʢʦʥʪʨʦʣʲʪ ʤʦʞʝ ʜʘ ʙʲ-

ʜʝ ʨʘʟʛʨʘʥʠʯʝʥ ʢʘʪʦ ʦʙʱ ʠ ʩʧʝʮʠʘʣʠʟʠʨʘʥ. 

ʆʙʱʠʷʪ ʢʦʥʪʨʦʣ ʝ ʧʨʠʩʲʱ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʚʣʘʩʪʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʩʪʨʘʥʘʪʘ 

ʠ ʚ ʦʪʜʝʣʥʠ ʦʙʝʢʪʠ ʥʘ ʩʪʦʧʘʥʩʢʘ ʠ ʩʦʮʠʘʣʥʘ ʜʝʡʥʦʩʪ. ʊʦʡ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʛʣʦʙʘʣʥʠ-

ʪʝ ʷʚʣʝʥʠʷ ʠ ʧʨʦʮʝʩʠ. ʏʨʝʟ ʥʝʛʦ ʪʝ ʩʝ ʠʟʫʯʘʚʘʪ ʮʷʣʦʩʪʥʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʥʘʡ-

ʚʘʞʥʠʪʝ, ʛʣʘʚʥʠ ʧʘʨʘʤʝʪʨʠ, ʢʦʠʪʦ ʛʠ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ. ʇʦʜʨʦʙʥʦʩʪʠʪʝ ʚ ʨʘʟʚʠʪʠʝʪʦ 

ʠʤ ʥʝ ʩʘ ʧʨʠʩʲʱʠ ʥʘ ʪʦʟʠ ʚʠʜ ʢʦʥʪʨʦʣ. ʈʝʟʫʣʪʘʪʠʪʝ ʦʪ ʥʝʛʦ ʩʣʫʞʘʪ ʟʘ ʠʟʨʘʙʦʪʚʘʥʝ-

ʪʦ ʥʘ ʦʙʱʠ ʦʮʝʥʢʠ ʟʘ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʜʲʨʞʘʚʘʪʘ ʠ ʦʙʝʢʪʠʪʝ ʠ ʥʘʩʦʯʚʘʥʝ ʜʝʡʥʦʩʪʪʘ 

ʥʘ ʢʦʥʪʨʦʣʥʠʪʝ ʦʨʛʘʥʠ ʢʲʤ ʢʦʥʪʨʝʪʠʟʘʮʠʷ ʠ ʟʘʜʲʣʙʦʯʘʚʘʥʝ ʥʘ ʪʝʟʠ ʦʮʝʥʢʠ. ʊʦʚʘ 

ʧʦʢʘʟʚʘ, ʯʝ ʦʙʱʠʷʪ ʢʦʥʪʨʦʣ ʠʤʘ ʚ ʨʝʜʠʮʘ ʩʣʫʯʘʠ ʧʲʨʚʠʯʝʥ ʭʘʨʘʢʪʝʨ. ʊʦʡ ʥʘʩʦʯʚʘ 

ʢʲʤ ʥʦʚʠ ʢʦʥʪʨʦʣʥʠ ʜʝʡʩʪʚʠʷ. 

ʉʧʝʮʠʘʣʠʟʠʨʘʥʠʷʪ ʢʦʥʪʨʦʣ ʠʤʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʦ ʧʨʠʣʦʞʥʦ ʧʦʣʝ. ʇʨʘʢʪʠ-

ʯʝʩʢʘʪʘ ʤʫ ʨʝʘʣʠʟʠʮʠʷ ʩʝ ʠʟʚʲʨʰʚʘ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʠʟʯʝʨʧʘʪʝʣʥʦʩʪʪʘ ʠ ʟʘʜʲʣʙʦʯʝ-

ʥʦʩʪʪʘ. ʏʨʝʟ ʥʝʛʦ ʩʝ ʦʩʠʛʫʨʷʚʘʪ ʦʧʨʝʜʝʣʝʥʠ ʧʨʦʫʯʚʘʥʠʷ, ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʢʦʝʪʦ ʪʦʡ 

ʤʦʞʝ ʜʘ ʠʤʘ ʚʪʦʨʠʯʝʥ ʭʘʨʘʢʪʝʨ, ʧʨʝʜʦʧʨʝʜʝʣʝʥ ʦʪ ʧʨʘʢʪʠʯʝʩʢʠʪʝ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘ 

ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʩʪʨʫʢʪʫʨʠ ʥʘ ʦʪʜʝʣʥʠʪʝ ʨʘʚʥʠʱʘ. 

ʉʧʝʮʠʘʣʠʟʠʨʘʥʠʷʪ ʢʦʥʪʨʦʣ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʚʦʷʪʘ ʥʘʩʦʯʝʥʦʩʪ ʠ ʢʦʥʢʨʝʪʥʦʩʪ, 

ʦʙʭʚʘʱʘ ʮʷʣʦʩʪʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʦʙʝʢʪʠʪʝ, ʥʦ ʦʪ ʦʧʨʝʜʝʣʝʥʠ ʧʦʟʠʮʠʠ. ʇʨʠ ʪʦʟʠ 

ʢʦʥʪʨʦʣ, ʦʙʝʢʪʲʪ ʝ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥ, ʘ ʮʝʣʪʘ ʝ ʷʩʥʦ ʬʦʨʤʫʣʠʨʘʥʘ ʠ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ 

ʦʪ ʣʠʮʘ, ʢʦʠʪʦ ʩʘ ʩʧʝʮʠʘʣʠʩʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʚʠʜ ʢʦʥʪʨʦʣ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷʪʘ ʥʘ ʢʦʥʪʨʦʣʥʠʪʝ ʦʨʛʘʥʠ ʩ ʦʙʝʢʪʘ ʥʘ 

ʢʦʥʪʨʦʣ, ʢʦʥʪʨʦʣʲʪ ʙʠʚʘ ʚʲʪʨʝʰʝʥ ʠ ʚʲʥʰʝʥ. 

ɺʲʪʨʝʰʥʠʷʪ ʢʦʥʪʨʦʣ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʦʨʛʘʥʠ, ʯʠʷʪʦ ʧʨʠʥʘʣʣʝʞʥʦʩʪ ʩʧʨʷʤʦ 

ʦʙʝʢʪʘ ʥʘ ʢʦʥʪʨʦʣ ʝ ʨʝʛʣʘʤʝʥʪʠʨʘʥʘ ʩ ʪʨʫʜʦʚʦʧʨʘʚʥʠ ʦʪʥʦʰʝʥʠʷ. ʊʘʢʠʚʘ ʤʦʛʘʪ ʜʘ 

ʙʲʜʘʪ ʢʘʢʪʦ ʦʪʜʝʣʥʠ ʨʲʢʦʚʦʜʠʪʝʣʠ ʠ ʩʧʝʮʠʘʣʠʩʪʠ, ʪʘʢʘ ʠ ʣʠʮʘ, ʫʧʨʘʞʥʷʚʘʱʠ ʢʦʥʪ-

ʨʦʣʥʠ ʬʫʥʢʮʠʠ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʙʝʢʪʘ. ʊʦʟʠ ʢʦʥʪʨʦʣ ʦʙʭʚʘʱʘ ʩʘʤʦ ʧʨʦʮʝʩʠ ʠ ʷʚʣʝ-

ʥʠʷ, ʢʦʠʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘʪ ʚ ʨʘʤʢʠʪʝ ʥʘ ʢʦʥʢʨʝʪʥʠʷ ʦʙʝʢʪ. 

ɺʲʪʨʝʰʥʠʷʪ ʢʦʥʪʨʦʣ ʠʛʨʘʝ ʨʦʣʷʪʘ ʥʘ ʧʨʝʚʘʥʪʠʚʝʥ ʢʦʥʪʨʦʣ. ʀʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ 

ʩʣʝʜʠ ʦʪʙʣʠʟʦ ʷʚʣʝʥʠʷʪʘ ʠ ʧʨʦʮʝʩʠʪʝ ʠ ʜʘ ʨʝʘʛʠʨʘ ʝʬʝʢʪʠʚʥʦ ʠ ʘʜʝʢʚʘʪʥʦ. ʊʦʟʠ 

ʢʦʥʪʨʦʣ, ʧʦʨʘʜʠ ʩʚʦʷʪʘ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʫʙʝʢʪʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ, ʧʦʥʷʢʦʛʘ ʠʤʘ ʩʢʣʦʥ-

ʥʦʩʪ ʟʘ ʥʘʨʫʰʘʚʘʥʝ ʥʘ ʥʦʨʤʠʪʝ, ʧʨʘʚʠʣʘʪʘ ʠ ʠʥʩʪʨʫʢʮʠʠʪʝ ʥʘ ʧʦʚʝʜʝʥʠʝ. 

ɺʲʥʰʥʠʷʪ ʢʦʥʪʨʦʣ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʦʨʛʘʥʠ, ʢʦʠʪʦ ʧʦ ʩʚʦʷʪʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪ 

ʩʝ ʥʘʤʠʨʘʪ ʠʟʚʲʥ ʧʨʦʚʝʨʷʚʘʥʠʷ ʦʙʝʢʪ ʠ ʥʝ ʩʘ ʚ ʪʨʫʜʦʚʦʧʨʘʚʥʠ ʦʪʥʦʰʝʥʠʷ ʩ ʥʝʛʦ. 

ʊʝ ʩʘ ʩʧʝʮʠʘʣʥʠ ʦʨʛʘʥʠ ʟʘ ʢʦʥʪʨʦʣ, ʦʧʨʝʜʝʣʝʥʠ ʠ ʦʧʨʘʚʦʤʦʱʝʥʠ ʩʲʩ ʟʘʢʦʥ ʠʣʠ 

ʜʨʫʛ ʥʦʨʤʘʪʠʚʝʥ ʘʢʪ ʠ ʩʘ ʚ ʪʨʫʜʦʚʦʧʨʘʚʥʠ ʦʪʥʦʰʝʥʠʷ ʩʲʩ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʩʪʨʫʢ-

ʪʫʨʠ ʟʘ ʢʦʥʪʨʦʣ. ʊʦʚʘ ʛʠ ʧʨʘʚʠ ʥʝʟʘʚʠʩʠʤʠ ʦʪ ʫʧʨʘʚʣʝʥʩʢʠʪʝ ʦʨʛʘʥʠ ʥʘ ʧʨʦʚʝʨʷʚʘ-
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ʥʠʷ ʦʙʝʢʪ, ʢʦʝʪʦ ʣʝʞʠ ʚ ʦʩʥʦʚʘʪʘ ʥʘ ʙʝʟʧʨʠʩʪʨʘʩʪʥʦʩʪʪʘ ʠ ʧʨʠʥʮʠʧʥʦʩʪʪʘ ʧʨʠ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʢʦʥʪʨʦʣʥʠʪʝ ʜʝʡʩʪʚʠʷ ʠ ʦʮʝʥʢʠ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʦʨʛʘʥʠʪʝ, ʢʦʠʪʦ ʛʦ ʦʩʲʱʝʩʪʚʷʚʘʪ, ʢʦʥʪʨʦʣʲʪ ʩʝ ʜʝʣʠ ʥʘ 

ʩʣʝʜʥʠʪʝ ʚʠʜʦʚʝ: ʧʘʨʣʘʤʝʥʪʘʨʝʥ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʝʥ, ʩʲʜʝʙʝʥ ʠ ʧʨʦʢʫʨʦʨʩʢʠ 

ʢʦʥʪʨʦʣ. 
ʇʘʨʣʘʤʝʥʪʘʨʥʠʷʪ ʢʦʥʪʨʦʣ ʟʘʧʦʯʚʘ ʩʲʩ ʩʲʟʜʘʚʘʥʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʥʠʷ ʘʢʪ. ɿʘ 

ʚʩʝʢʠ ʦʪʜʝʣʝʥ ʦʙʝʢʪ ʤʝʨʢʠʪʝ ʟʘ ʢʦʥʪʨʦʣ ʠ ʦʛʨʘʥʠʯʝʥʠʷʪʘ ʚʲʨʭʫ ʥʝʛʦʚʘʪʘ ʜʝʡʥʦʩʪ 

ʩʘ ʚʧʠʩʘʥʠ ʚ ʪʝʢʩʪʘ ʥʘ ʟʘʢʦʥʘ ʟʘ ʥʝʛʦ. ɿʘʝʜʥʦ ʩ ʪʦʚʘ ʟʘʢʦʥʦʜʘʪʝʣʥʠʷʪ ʦʨʛʘʥ ʥʝ ʩʘʤʦ 

ʠʟʜʘʚʘ ʟʘʢʦʥʠ, ʥʦ ʪʦʡ ʛʠ ʦʪʤʝʥʷ ʠʣʠ ʚʥʘʩʷ ʧʨʦʤʝʥʠ ʚ ʪʷʭ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʧʘʨʣʘʤʝʥ-

ʪʲʪ ʧʦ ʚʩʷʢʦ ʚʨʝʤʝ ʤʦʞʝ ʜʘ ʚʥʝʩʝ ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʧʨʘʚʦʤʦʱʠʷ, ʜʘ ʛʠ 

ʧʨʝʭʚʲʨʣʠ ʥʘ ʜʨʫʛ ʦʨʛʘʥ ʠʣʠ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʥʦʚʠ, ʧʦ-ʰʠʨʦʢʠ. 

ʂʦʤʠʩʠʠʪʝ ʯʨʝʟ ʨʘʟʣʠʯʥʠ ʩʨʝʜʩʪʚʘ ʢʦʥʪʨʦʣʠʨʘʪ ʜʝʡʥʦʩʪʪʘ ʥʘ ʨʘʟʣʠʯʥʠ ʦʙʝʢʪʠ, 

ʢʘʪʦ ʪʲʨʩʷʪ ʧʨʠʟʥʘʮʠ ʟʘ ʥʝʜʦʩʪʘʪʲʯʥʦ ʧʨʝʮʠʟʥʦ ʧʣʘʥʠʨʘʥʝ,ʟʘ ʥʝʝʬʝʢʪʠʚʥʘ ʜʝʡ-

ʥʦʩʪ, ʟʘ ʟʣʦʫʧʦʪʨʝʙʘ ʩ ʚʣʘʩʪ ʠʣʠ ʥʝʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦ ʧʦʚʝʜʝʥʠʝ. 

ʇʘʨʣʘʤʝʥʪʘʨʥʠʷʪ ʢʦʥʪʨʦʣ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʩʝ ʧʨʦʚʝʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʦʣʠ-

ʪʠʯʝʩʢʦ ʜʦʚʝʨʠʝ ʠ ʧʦʜʜʨʲʞʢʘ ʥʘ ʧʨʘʚʠʪʝʣʩʪʚʦʪʦ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʘʨʣʘʤʝʥʪʘ. ʊʦʡ ʝ 

ʧʦʣʠʪʠʯʝʩʢʠ, ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʫʩʪʘʥʦʚʠ ʢʘʢ ʄʉ ʨʲʢʦʚʦʜʠ ʠ ʦʩʲʱʝʩʪʚʷʚʘ ʚʲʪʨʝʰʥʘʪʘ 

ʠ ʚʲʥʰʥʘ ʧʦʣʠʪʠʢʘ ʚ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʂʦʥʩʪʠʪʫʮʠʷʪʘ ʠ ʟʘʢʦʥʠʪʝ. ʂʦʥʪʨʦʣʲʪ ʥʘ 

ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ ʝ ʥʘʩʦʯʝʥ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʛʣʘʚʥʠʪʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʜʲʨ-

ʞʘʚʥʘʪʘ ʧʦʣʠʪʠʢʘ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʝʥ ʢʦʥʪʨʦʣ - ʜʲʨʞʘʚʥʦʚʣʘʩʪʥʠʯʝʩʢʘ ʜʝʡʥʦʩʪ, ʯʨʝʟ ʢʦʷʪʦ ʝʜʥʠ 

ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ(ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʦʨʛʘʥʠ ʠʣʠ ʦʨʛʘʥʠ ʩ ʢʦʥʪʨʦʣʥʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ 

ʩʲʟʜʘʜʝʥʠ ʩʲʩ ʟʘʢʦʥ) ʢʦʥʪʨʦʣʠʨʘʪ ʜʨʫʛʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʦʨʛʘʥʠ (ʮʝʥʪʨʘʣʥʠ ʠʣʠ 

ʪʝʨʠʪʦʨʠʘʣʥʠ) ʠ ʜʝʡʥʦʩʪʪʘ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʦʪ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘʢʦʷʪʦ ʛʠ ʧʦʜʧʦʤʘʛʘ. 

ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʠʷʪ ʢʦʥʪʨʦʣ ʧʨʦʥʠʢʚʘ ʚʲʚ ʚʩʠʯʢʠ ʟʚʝʥʘ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʷ 

ʘʧʘʨʘʪ, ʟʘʩʷʛʘ ʚʩʠʯʢʠ ʘʢʪʦʚʝ, ʜʝʡʩʪʚʠʷ ʠ ʧʨʦʷʚʠ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʷʪʘ. 

ʀʥʩʪʠʪʫʪʲʪ ʥʘ ʩʲʜʝʙʥʠʷ ʢʦʥʪʨʦʣ ʧʨʦʠʟʪʠʯʘ ʦʪ ʤʷʩʪʦʪʦ ʥʘ ʩʲʜʘ ʚ ʩʠʩʪʝʤʘʪʘ 

ʦʪ ʜʲʨʞʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ ʠ ʦʪʨʝʜʝʥʘʪʘ ʤʫ ʨʦʣʷ ʚ ʛʨʘʞʜʘʥʩʢʦʪʦ ʦʙʱʝʩʪʚʦ. ʉʲʜʠ-

ʣʠʱʘʪʘ ʦʩʲʱʝʩʪʚʷʚʘʪ ʢʦʥʪʨʦʣ ʟʘ ʟʘʢʦʥʥʦʩʪ ʥʘ ʘʢʪʦʚʝʪʝ ʠ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʜʲʨʞʘʚʥʠ-

ʪʝ ʩʣʫʞʠʪʝʣʠ ʦʪ ʨʘʟʣʠʯʥʠ ʩʪʨʫʢʪʫʨʠ. ʉʲʜʝʙʥʠʷʪ ʢʦʥʪʨʦʣ ʟʘ ʨʘʟʣʠʢʘ ʦʪ ʘʜʤʠʥʠʩ-

ʪʨʘʪʠʚʥʠʷ ʝ ʚʠʥʘʛʠ ʢʦʥʪʨʦʣ ʟʘ ʟʘʢʦʥʦ-ʩʲʦʙʨʘʟʥʦʩʪ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠʪʝ ʘʢʪʦʚʝ 

ʠ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ.  

ʉʲʜʝʙʥʠʷʪ ʢʦʥʪʨʦʣ ʝ ʫʪʚʲʨʜʝʥ ʠ ʘʚʪʦʨʠʪʝʪʝʥ ʤʝʭʘʥʠʟʲʤ ʟʘ ʟʘʢʦʥʥʦʩʪ ʚ ʧʦʚʝʜʝʥʠ-

ʝʪʦ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. ʊʦʡ ʩʝ ʦʢʘʟʚʘ ʝʜʠʥ ʦʪ ʥʘʡ-ʩʲʱʝʩʪʚʝʥʠʪʝ ʧʨʘʚʥʠ ʬʘʢ-

ʪʦʨʠ ʟʘ ʥʘʜʝʞʜʥʘ ʧʨʘʚʥʘ ʟʘʱʠʪʘ ʥʘ ʧʨʘʚʘʪʘ ʠ ʩʚʦʙʦʜʠʪʝ ʥʘ ʛʨʘʞʜʘʥʠʥʘ ʧʨʠ ʚʟʘʠʤʦʦʪ-

ʥʦʰʝʥʠʷʪʘ ʤʫ ʩ ʜʲʨʞʘʚʥʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ. 

ʇʨʦʢʫʨʦʨʩʢʠʷʪ ʧʨʦʮʝʩʫʘʣʝʥ ʥʘʜʟʦʨ ʧʨʝʜʩʪʘʚʣʷʚʘ ʠʥʠʮʠʘʪʠʚʝʥ ʢʦʥʪʨʦʣ. 

ʇʨʦʢʫʨʦʨʲʪ ʜʝʡʩʪʚʘ ʥʝ ʩʘʤʦ ʧʨʠ ʩʝʟʠʨʘʥʝ, ʥʦ ʠ ʧʦ ʩʚʦʡ ʧʦʯʠʥ. ʀʟʪʦʯʥʠʮʠʪʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʧʨʦʢʫʨʦʨʩʢʠʷ ʥʘʜʟʦʨ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠ ʥʝʦʬʠʮʠʘʣʥʠ, ʚʘʞʥʦ ʝ ʜʘ 

ʩʲʜʲʨʞʘʪ ʜʘʥʥʠ ʟʘ ʥʝʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʢʦʥʠʪʝ ʦʪ ʦʙʝʢʪʠʪʝ ʥʘ ʩʦʮʠʘʣʥʦ ʫʧʨʘʚʣʝ-

ʥʠʝ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠ ʘʥʦʥʠʤʥʠ, ʩʪʠʛʘ ʜʘ ʩʘ ʢʦʥʢʨʝʪʥʠ ʧʦ ʦʙʝʢʪʠ ʠ ʬʘʢʪʠ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʩʲʜʘ ʧʨʦʢʫʨʘʪʫʨʘʪʘ ʠʤʘ ʝʜʥʘ ʧʨʷʢʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʬʫʥʢʮʠʷ - 

ʜʘ ʧʨʠʝʤʘ ʞʘʣʙʠ ʠ ʜʘ ʧʨʦʚʝʨʷʚʘ ʦʧʣʘʢʚʘʥʠʷ ʟʘ ʠʟʚʲʨʰʝʥʠ ʩʘʤʦʫʧʨʘʚʥʠ ʜʝʡʩʪʚʠʷ 

ʠ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʜʘ ʠʟʛʦʪʚʷ ʧʠʩʤʝʥʠ ʨʘʟʧʦʨʝʞʜʘʥʠʷ ʟʘ ʪʷʭʥʦʪʦ ʦʪʩʪʨʘʥʷʚʘʥʝ.  

ʂʘʪʦ ʩʧʝʮʠʬʠʯʥʘ ʢʦʥʪʨʦʣʥʘ ʜʝʡʥʦʩʪ ʥʘʜʟʦʨʘ ʥʘ ʧʨʦʢʫʨʘʪʫʨʘʪʘ ʩʝ ʦʩʲʱʝʩʪʚʷ-

ʚʘ ʥʘ ʧʨʘʢʪʠʢʘ ʚ ʥʷʢʦʣʢʦ ʬʦʨʤʠ:ʦʙʱ ʥʘʜʟʦʨ ʥʘ ʧʨʦʢʫʨʘʪʫʨʘʪʘ;ʩʣʝʜʩʪʚʝʥ ʥʘʜʟʦʨ 
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ʥʘ ʧʨʦʢʫʨʘʪʫʨʘʪʘ;ʩʲʜʝʙʝʥ ʥʘʜʟʦʨ ʥʘ ʧʨʦʢʫʨʘʪʫʨʘʪʘ;ʧʨʦʢʫʨʦʨʩʢʠ ʥʘʜʟʦʨ ʥʘʜ 

ʤʝʩʪʘʪʘ ʟʘ ʣʠʰʘʚʘʥʝ ʦʪ ʩʚʦʙʦʜʘ;ʧʨʦʢʫʨʦʨʩʢʠ ʥʘʜʟʦʨ ʧʨʠ ʟʘʜʲʨʞʘʥʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʚʠʜʘ ʠ ʭʘʨʘʢʪʝʨʘ ʥʘ ʧʨʦʚʝʨʷʚʘʥʘʪʘ ʜʝʡʥʦʩʪ, ʢʦʥʪʨʦʣʲʪ 

ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʘʥʲʯʝʥ, ʬʠʥʘʥʩʦʚ, ʙʘʥʢʦʚ, ʤʠʪʥʠʯʝʩʢʠ, ʟʘʩʪʨʘʭʦʚʘʪʝʣʝʥ ʠ ʜʨ. 

ɼʘʥʲʯʝʥ ʢʦʥʪʨʦʣ ʝ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ, ʦʩʲʱʝʩʪʚʷʚʘʥ ʦʪ ʜʲʨʞʘʚʥʠ ʩʪʨʫʢʪʫʨʠ ʚ 

ʠʥʪʝʨʝʩ ʥʘ ʜʲʨʞʘʚʘʪʘ ʠ ʦʙʱʝʩʪʚʦʪʦ. ʅʝʛʦʚʘʪʘ ʧʨʘʢʪʠʯʝʩʢʘ ʨʝʘʣʠʟʘʮʠʷ ʩʝ ʧʦʩʪʠʛʘ 

ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʜʚʝ ʢʦʥʢʨʝʪʥʠ ʬʦʨʤʠ - ʜʘʥʲʯʥʘ ʧʨʦʚʝʨʢʘ ʠ ʜʘʥʲʯʥʘ ʨʝʚʠʟʠʷ. ʊʝʭʝʥ 

ʦʙʝʢʪ ʝ ʜʝʡʥʦʩʪʪʘ ʥʘ ʜʘʥʲʯʥʠʪʝ ʩʫʙʝʢʪʠ, ʩʚʲʨʟʘʥʘ ʩ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʜʦʭʦʜʠ ʠ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʨʘʟʭʦʜʠ, ʥʘʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʜʘʥʲʯʥʦʪʦ ʟʘʜʲʣʞʝʥʠʝ, ʥʝʛʦʚʦʪʦ ʦʪʯʠ-

ʪʘʥʝ ʠ ʚʥʘʩʷʥʝ ʚ ʩʨʦʢʦʚʝ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʜʝʡʩʪʚʘʱʘʪʘ ʟʘʢʦʥʦʜʘʪʝʣʥʘ ʠ ʥʦʨʤʘʪʠʚʥʘ 

ʫʨʝʜʙʘ. 

ʌʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣʢʦʥʪʨʦʣ ʠʤʘ ʟʘ ʦʙʝʢʪ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ, ʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ, 

ʧʨʝʨʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʦʪʦ ʧʦʪʨʝʙʣʝʥʠʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʷ ʜʦʭʦʜ. ɺ ʧʦ-

ʨʘʥʥʠʪʝ ʝʪʘʧʠ ʦʪ ʥʝʛʦʚʦʪʦ ʨʘʟʚʠʪʠʝ ʬʠʥʘʥʩʦʚʠʷʪ ʢʦʥʪʨʦʣ ʝ ʠʟʚʝʩʪʝʥ ʧʦʜ ʥʘʠʤʝʥʦ-

ʚʘʥʠʝʪʦ ʬʠʥʘʥʩʦʚʦ-ʨʝʚʠʟʠʦʥʝʥ (ʢʦʛʘʪʦʩʝ ʦʪʥʘʩʷ ʜʦ ʬʠʥʘʥʩʦʚʘ ʠ ʩʪʦʧʘʥʩʢʘ ʜʝʡ-

ʥʦʩʪ), ʬʠʥʘʥʩʦʚʦïʙʶʜʞʝʪʝʥ (ʢʦʛʘʪʦ ʩʝ ʦʪʥʘʩʷ ʜʦ ʙʶʜʞʝʪʥʘʪʘ ʜʝʡʥʦʩʪ ), ʘ ʧʦ-ʢʲʩʥʦ 

ʠ ʩʝʛʘ ï ʢʘʪʦ ʚʲʪʨʝʰʝʥ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ, ʪ.ʝ. ʢʦʥʪʨʦʣ, ʢʦʡʪʦ ʩʝ ʫʧʨʘʞʥʷʚʘ ʦʪ 

ʩʠʩʪʝʤʘʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ ʚ ʜʲʨʞʘʚʥʠʪʝ ʫʯʨʝʞʜʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠ-

ʠʪʝ, ʪʝʭʥʠʪʝ ʧʦʜʝʣʝʥʠʷ ʠ ʟʚʝʥʘ. 

ʄʠʪʥʠʯʝʩʢʠʷʪ ʢʦʥʪʨʦʣ ʠʤʘ ʟʘ ʮʝʣ ʧʨʘʚʠʣʥʦʪʦ ʧʨʠʣʘʛʘʥʝ, ʧʨʦʪʠʯʘʥʝ ʠ ʠʟʧʲʣ-

ʥʝʥʠʝ ʥʘ ʤʠʪʥʠʯʝʩʢʠʷ ʨʝʞʠʤ ʚ ʩʪʨʘʥʘʪʘ.  

ʊʦʟʠ ʢʦʥʪʨʦʣ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ɸʛʝʥʮʠʷ ʤʠʪʥʠʮʠ ʠ ʧʨʝʜʤʝʪʘ ʥʘ ʥʝʛʦʚʘʪʘ 

ʜʝʡʥʦʩʪ ʝ ʜʘ ʢʦʥʪʨʦʣʠʨʘ ʚʥʦʩʘ, ʠʟʥʦʩʘ ʠ ʚʘʣʫʪʥʠʪʝ ʮʝʥʥʦʩʪʠ ʠ ʦʧʝʨʘʮʠʠ. ʆʙʝʢʪ ʥʘ 

ʢʦʥʪʨʦʣ ʩʘ ʪʨʘʥʩʧʦʨʪʥʠʪʝ ʩʨʝʜʩʪʚʘ ʠ ʛʨʘʞʜʘʥʠʪʝ, ʘ ʦʙʝʢʪ ʟʘ ʢʦʥʪʨʦʣ ʩʘ ʩʪʦʢʠʪʝ, 

ʙʘʛʘʞʠʪʝ, ʧʘʨʠʪʝ ʠ ʚʘʣʫʪʥʠʪʝ ʮʝʥʥʦʩʪʠ, ʢʦʠʪʦ ʪʝ ʧʨʝʚʦʟʚʘʪ ʠʣʠ ʧʨʝʥʘʩʷʪ. 

ɹʘʥʢʦʚ ʢʦʥʪʨʦʣ ʝ ʩʧʝʮʠʬʠʯʝʥ ʠ ʩʝ ʫʧʨʘʞʥʷʚʘ ʢʘʪʦ ʦʨʛʘʥʠʟʠʨʘʥʘ ʬʫʥʢʮʠʷ ʚ 

ʩʠʩʪʝʤʘʪʘ ʥʘ ʙʘʥʢʠʪʝ. ɹʘʥʢʦʚ ʢʦʥʪʨʦʣ ʩʝ ʫʧʨʘʞʥʷʚʘ ʠ ʟʘ ʢʣʠʝʥʪʠʪʝ ʥʘ ʙʘʥʢʠʪʝ (ʟʘ 

ʦʪʧʫʩʥʘʪʠ ʢʨʝʜʠʪʠ, ʟʘ ʜʦʢʘʟʘʥʠ ʠʟʪʦʯʥʠʮʠ ʥʘ ʧʘʨʠʯʥʠ ʩʨʝʜʩʪʚʘ ʠ ʪ.ʥ.), ʥʦ ʪʦʚʘ ʥʝ 

ʧʨʦʤʝʥʷ ʥʝʛʦʚʠʷ ʭʘʨʘʢʪʝʨ ʠ ʮʝʣ ʜʘ ʫʩʲʚʲʨʰʝʥʩʪʚʘ ʙʘʥʢʦʚʘʪʘ ʩʠʩʪʝʤʘ, ʜʘ ʦʢʘʟʚʘ 

ʩʲʜʝʡʩʪʚʠʝ ʟʘ ʝʬʝʢʪʠʚʥʦ ʧʨʦʚʝʞʜʘʥʝ ʥʘ ʙʘʥʢʦʚʠʪʝ ʦʧʝʨʘʮʠʠ, ʚ ʪ.ʯ. ʠ ʢʨʝʜʠʪʥʠʪʝ 

ʦʧʝʨʘʮʠʠ. 

ʆʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʙʘʥʢʦʚʠʷʪ ʝ ʦʨʛʘʥʠʟʠʨʘʥ ʢʘʪʦ ʧʦʪʨʝʙʥʦʩʪ ʟʘ ʩʪʘʙʠʣʥʦʩʪʪʘ ʥʘ 

ʮʷʣʘʪʘ ʙʘʥʢʦʚʘ ʩʠʩʪʝʤʘ, ʥʝʟʘʚʠʩʠʤʦ ʜʘʣʠ ʙʘʥʢʠʪʝ ʩʘ ʩʦʙʩʪʚʝʥʦʩʪ ʥʘ ʜʲʨʞʘʚʘʪʘ ʠʣʠ 

ʥʘ ʘʢʮʠʦʥʝʨʠ - ʬʠʟʠʯʝʩʢʠ ʣʠʮʘ. ʊʠʧʠʯʝʥ ʧʨʝʜʩʪʘʚʠʪʝʣ ʥʘ ʪʦʟʠ ʚʠʜ ʢʦʥʪʨʦʣ ʝ ʙʘʥ-

ʢʦʚʠʷʪ ʥʘʜʟʦʨ. 

ɺʪʦʨʘʪʘ ʦʩʦʙʝʥʦʩʪ ʥʘ ʙʘʥʢʦʚʠʷ ʢʦʥʪʨʦʣ ʩʝ ʟʘʢʣʶʯʘʚʘ ʚ ʩʲʚʤʝʩʪʷʚʘʥʝʪʦ ʥʘ ʢʦʥ-

ʪʨʦʣʥʠʪʝ ʬʫʥʢʮʠʠ ʩ ʙʘʥʢʦʚʠʪʝ ʦʧʝʨʘʮʠʠ. ʂʦʥʪʨʦʣʥʠʷʪ ʧʨʦʮʝʩ ʧʨʦʪʠʯʘ ʟʘʝʜʥʦ ʩ 

ʙʘʥʢʦʚʠʪʝ ʦʧʝʨʘʮʠʠ, ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʪʷʭ ʠʤʘʪ ʢʦʥʪʨʦʣʥʦ ʟʥʘʯʝʥʠʝ.  

ʊʨʝʪʘʪʘ ʦʩʦʙʝʥʦʩʪ ʝ ʚ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʧʝʮʠʘʣʥʠ, ʟʘʜʲʣʞʠʪʝʣʥʠ ʠʟʠʩʢʚʘʥʠʷ ʟʘ 

ʦʨʛʘʥʠʟʘʮʠʷʪʘ ʥʘ ʚʲʪʨʝʰʥʠʷ ʢʦʥʪʨʦʣ ʚʲʚ ʚʩʷʢʘ ʙʘʥʢʘ.  

ɿʘʩʪʨʘʭʦʚʘʪʝʣʝʥ ʢʦʥʪʨʦʣ ʠʤʘ ʟʘ ʦʩʥʦʚʥʘ ʮʝʣ ʧʨʦʚʝʨʢʘ ʥʘ ʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦʩʪ-

ʪʘ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʟʘʩʪʨʘʭʦʚʘʪʝʣʠʪʝ. 

ɿʘʩʪʨʘʭʦʚʘʪʝʣʥʠʷʪ ʢʦʥʪʨʦʣ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ ʩʧʝʮʠʘʣʠʟʠʨʘʥʠ ʦʨʛʘʥʠ, ʟʘʢʦ-

ʥʦʚʠ ʨʘʟʧʦʨʝʜʙʠ ʠ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ ʠʤʘʱʠ ʠʤʧʝʨʘʪʠʚʝʥ ʭʘʨʘʢʪʝʨ. 

ɼʲʨʞʘʚʥʠʷʪ ʟʘʩʪʨʘʭʦʚʘʪʝʣʝʥ ʥʘʜʟʦʨ ʩʝ ʨʝʘʣʠʟʠʨʘ ʦʪ ʅʘʮʠʦʥʘʣʝʥ ʩʲʚʝʪ ʧʦ ʟʘʩʪ-

ʨʘʭʦʚʘʥʝ ʠ ʦʪ ɼʠʨʝʢʮʠʷ ʟʘ ʟʘʩʪʨʘʭʦʚʘʪʝʣʝʥ ʥʘʜʟʦʨ.  
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ʉʧʦʨʝʜ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʩʠ ʢʦʥʪʨʦʣʲʪ ʙʠʚʘ: ʟʘ ʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦʩʪ ʠ ʮʝʣʝʩʲ-

ʦʙʨʘʟʥʦʩʪ.  

ɺʩʷʢʦ ʷʚʣʝʥʠʝ ʠ ʧʨʦʮʝʩ ʚ ʠʟʙʨʦʝʥʠʪʝ ʚʠʜʦʚʝ ʢʦʥʪʨʦʣ - ʜʘʥʲʯʝʥ, ʬʠʥʘʥʩʦʚ, 

ʤʠʪʥʠʯʝʩʢʠ, ʙʘʥʢʦʚ ʠ ʜʨ. ʩʝ ʧʦʜʣʘʛʘʪ ʥʘ ʧʨʦʚʝʨʢʘ ʟʘ ʩʧʘʟʚʘʥʝ ʥʘ ʟʘʢʦʥʥʦʩʪʪʘ ʠ 

ʮʝʣʝʩʲʦʙʨʘʟʥʦʩʪʪʘ, ʪʲʡ ʢʘʪʦ ʪʝ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʩʧʝʮʠʘʣʥʠ ʟʘʢʦʥʠ ʠ 

ʦʧʨʝʜʝʣʝʥʠ ʥʦʨʤʠ ʠ ʩʘ ʦʩʥʦʚʘʪʘ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʦʧʨʝʜʝʣʝʥʠ ʮʝʣʠ. ʉ ʨʘʟʣʠʯʥʠʪʝ 

ʚʠʜʦʚʝ ʢʦʥʪʨʦʣ, ʯʨʝʟ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʦʨʤʠʪʝ ʟʘ ʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦʩʪ ʠ ʮʝʣʝʩʲʦʙʨʘʟ-

ʥʦʩʪ ʩʝ ʧʦʩʪʠʛʘ ʟʘʱʠʪʘ ʥʘ ʟʘʢʦʥʥʦʩʪʪʘ ʚ ʜʲʨʞʘʚʘʪʘ. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʧʨʘʢʪʠʯʝʩʢʘʪʘ 

ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʢʦʥʪʨʦʣʘ ʤʦʞʝ ʜʘ ʥʘʤʝʨʠ ʠʟʨʘʟ ʚ ʩʣʝʜʥʠʪʝ ʚʘʨʠʘʥʪʠ ʥʘ ʧʨʦʷʚʣʝ-

ʥʠʝ:ɿʘʢʦʥʦʩʲʦʙʨʘʟʥʠ ʠ ʮʝʣʝʩʲʦʙʨʘʟʥʠ;ɿʘʢʦʥʦʩʲʦʙʨʘʟʥʠ, ʥʦ ʥʝʮʝʣʝʩʲʦʙʨʘʟ-

ʥʠ;ʅʝʟʘʢʦʥʦʩʲʦʙʨʘʟʥʠ, ʥʦ ʮʝʣʝʩʲʦʙʨʘʟʥʠ;ʅʝʟʘʢʦʥʦʩʲʦʙʨʘʟʥʠ ʠ ʥʝʮʝʣʝʩʲʦʙʨʘʟʥʠ.  

ɼʦʢʫʤʝʥʪʘʣʝʥ ʠ ʤʘʪʝʨʠʘʣʝʥ ʢʦʥʪʨʦʣ. 

ʂʦʥʪʨʦʣʲʪ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʤʘʪʝʨʠʘʣʝʥ ʠ ʜʦʢʫʤʝʥʪʘʣʝʥ ʚʲʟ ʦʩʥʦʚʘ ʥʘ 

ʩʧʝʮʠʬʠʯʥʠʪʝ ʦʩʦʙʝʥʦʩʪʠ ʥʘ ʦʙʝʢʪʘ ʠ ʠʟʙʦʨʘ ʥʘ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʥʝʛʦ. 

ɼʦʢʫʤʝʥʪʘʣʥʠʷʪ ʢʦʥʪʨʦʣ ʩʝ ʩʲʩʪʦʠ ʚ ʧʨʦʚʝʨʢʘ ʥʘ ʜʦʢʫʤʝʥʪʠ ʠʣʠ ʧʨʦʚʝʨʢʘ 

ʩʘʤʦ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʥʦʩʠʪʝʣʠ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪʥʦʩʥʦ ʜʘʜʝʥʘ 

ʜʝʡʥʦʩʪ. ɼʦʢʫʤʝʥʪʘʣʝʥ ʝ ʢʦʥʪʨʦʣʲʪ ʚʲʨʭʫ ʮʷʣʘʪʘ ʩʯʝʪʦʚʦʜʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ 

ʩʯʝʪʦʚʦʜʥʠʪʝ ʟʘʧʠʩʚʘʥʠʷ ʧʦ ʥʝʷ. 

ʄʘʪʝʨʠʘʣʥʠʷʪ (ʬʘʢʪʠʯʝʩʢʠ) ʢʦʥʪʨʦʣ ʩʝ ʠʟʨʘʟʷʚʘ ʚ ʧʨʦʚʝʨʢʘ ʥʘ ʜʘʜʝʥʦ 

ʬʘʢʪʠʯʝʩʢʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʦʙʝʢʪ, ʧʨʦʮʝʩ ʠ ʪ.ʥ. ʆʙʠʢʥʦʚʝʥʦ ʩʝ ʢʘʩʘʝ ʜʦ ʧʨʦʚʝʨʢʘ ʥʘ 

ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʦʪʥʦʩʥʦ ʨʝʘʣʥʦʩʪʪʘ ʥʘ ʜʘʜʝʥʘ ʠʟʚʲʨʰʝʥʘ ʠʣʠ 

ʧʨʝʜʩʪʦʷʱʘ ʜʝʡʥʦʩʪ, ʜʦ ʢʦʣʠʯʝʩʪʚʦʪʦ ʠ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʤʘʪʝʨʠʘʣʥʠ ʠ ʜʨʫʛʠ 

ʮʝʥʥʦʩʪʠ. ʉ ʧʦʤʦʱʪʘ ʥʘ ʬʘʢʪʠʯʝʩʢʠʷ ʢʦʥʪʨʦʣ ʩʝ ʫʩʪʘʥʦʚʷʚʘʪ ʝʚʝʥʪʫʘʣʥʦ 

ʩʲʱʝʩʪʚʫʚʘʱʠʪʝ ʨʘʟʣʠʢʠ ʤʝʞʜʫ ʥʘʣʠʯʥʠʪʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘ ʤʘʪʝʨʠʘʣʥʠ ʮʝʥʥʦʩʪʠ ʠ 

ʜʘʥʥʠʪʝ ʟʘ ʪʷʭ ʧʦ ʦʬʠʮʠʘʣʥʘʪʘ ʦʪʯʝʪʥʦʩʪ. ʅʘʡ-ʦʙʱʦ ʢʘʟʘʥʦ ʤʘʪʝʨʠʘʣʝʥ ʝ 

ʢʦʥʪʨʦʣʲʪ ʚʲʨʭʫ ʦʪʨʘʟʝʥʠʪʝ ʚ ʜʦʢʫʤʝʥʪʠʪʝ ʧʨʦʮʝʩʠ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʠ 

ʢʘʪʦ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ. 

ɼʠʩʪʘʥʮʠʦʥʝʥ ʢʦʥʪʨʦʣ - ʫʧʨʘʞʥʷʚʘʥʠʷʪ ʢʦʥʪʨʦʣ ʦʪ ʜʠʩʪʘʥʮʠʷ, ʪ.ʝ. ʙʝʟ ʜʘ ʠʤʘ 

ʢʦʥʪʘʢʪ ʥʘ ʩʫʙʝʢʪʘ ʩ ʦʙʝʢʪʘ, ʝ ʜʠʩʪʘʥʮʠʦʥʝʥ ʢʦʥʪʨʦʣ. ʊʦʟʠ ʚʠʜ ʢʦʥʪʨʦʣ ʚʩʝ ʧʦʚʝʯʝ 

ʱʝ ʩʝ ʥʘʣʘʛʘ, ʦʩʦʙʝʥʦ ʧʨʠ ʪʨʘʥʩʢʦʥʪʠʥʝʥʪʘʣʥʠ ʪʨʘʥʟʘʢʮʠʠ, ʢʲʜʝʪʦ ʩʘʤʦ 

ʩʘʪʝʣʠʪʥʘʪʘ ʚʨʲʟʢʘ ʧʦʟʚʦʣʷʚʘ ʜʘ ʩʝ ʥʘʙʣʶʜʘʚʘʪ ʠ ʢʦʥʪʨʦʣʠʨʘʪ ʥʷʢʦʠ ʧʨʦʮʝʩʠ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘʪʘ ʥʘ ʜʠʩʪʘʥʮʠʦʥʥʠʷ ʢʦʥʪʨʦʣ ʥʘʧʦʤʥʷ ʟʘ ʧʦʪʨʝʙʥʦʩʪʪʘ ʚʩʝ ʧʦʚʝʯʝ 

ʜʘ ʩʝ ʧʨʠʣʘʛʘʪ ʤʝʪʦʜʠʪʝ ʥʘ ʤʦʜʝʣʠʨʘʥʝ, ʥʘ ʦʧʠʩʘʥʠʝ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʠʪʝ ʧʨʠʟʥʘʮʠ 

ʠ ʪʝʭʥʠʪʝ ʢʨʠʪʠʯʥʠ ʪʦʯʢʠ, ʟʘ ʜʘ ʩʝ ʧʨʦʩʣʝʜʷʚʘʪ ʚʲʟʤʦʞʥʠʪʝ ʦʪʢʣʦʥʝʥʠʷ ʟʘ ʷʚʣʝʥʠʷ 

ʠ ʧʨʦʮʝʩʠ ʥʘ ʛʦʣʷʤʘ ʜʠʩʪʘʥʮʠʷ. 

ʆʜʠʪ - ʚ ʥʘʫʯʥʘʪʘ ʪʝʦʨʠʷ, ʦʜʠʪʲʪ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ "ʥʝʟʘʚʠʩʠʤʘ ʝʢʩʧʝʨʪʠ-

ʟʘ", ʯʠʡʪʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʫʤ ʩʝ ʩʲʩʪʦʠ ʦʪ ʥʝʟʘʚʠʩʠʤʠ ʧʨʦʚʝʨʢʠ, ʘʥʘʣʠʟʠ ʠ ʦʮʝʥʢʠ 

ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʠʥʘʣʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʦʮʝʥʷʚʘʥʠʪʝ ʦʙʝʢʪʠ ʠʣʠ ʟʘ ʧʨʦʪʠʯʘʥʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʧʨʦʮʝʩʠ.  

ʇʦ ʧʨʘʚʠʣʦ ʦʜʠʪʲʪ ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʣʦʢʘʣʠʟʠʨʘʥ ʢʘʪʦ ʢʨʘʡʥʘ ʠ ʟʘʚʲʨʰʚʘʱʘ ʬʘʟʘ 

ʥʘ ʝʪʘʧʘ ñʠʟʤʝʨʚʘʥʝ ʥʘ ʬʘʢʪʠʯʝʩʢʦʪʦ ʩʲʩʪʦʷʥʠʝò ʦʪ ʮʷʣʦʩʪʥʠʷ ʢʦʥʪʨʦʣʝʥ ʧʨʦʮʝʩ ʚ 

ʦʙʱʝʩʪʚʝʥʠʪʝ ʩʠʩʪʝʤʠ. 

ʉʧʦʨʝʜ ʧʦʣʝʪʦ ʥʘ ʧʨʠʣʦʞʝʥʠʝ, ʦʜʠʪʲʪ ʩʝ ʨʘʟʜʝʣʷ ʥʘ: ʬʠʥʘʥʩʦʚ ʦʜʠʪ, ʦʜʠʪ ʥʘ 

ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʠ ʦʧʝʨʘʮʠʦʥʝʥ ʦʜʠʪ. 
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ʌʠʥʘʥʩʦʚ ʦʜʠʪ - ɿʘʜʘʯʘʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠʷ ʦʜʠʪ ʝ ʜʘ ʜʘʜʝ ʪʦʯʥʘ ʦʮʝʥʢʘ ʧʦ ʦʪ-

ʥʦʰʝʥʠʝ ʥʘ ʦʪʯʝʪʥʦʩʪʪʘ ʠ ʚʷʨʥʦʪʦ ʦʪʨʘʟʷʚʘʥʝ ʥʘ ʧʦʣʫʯʝʥʠʪʝ ʬʠʥʘʥʩʦʚʠ ʠ ʠʢʦʥʦ-

ʤʠʯʝʩʢʠ ʨʝʟʫʣʪʘʪʠ ʚ ʩʯʝʪʦʚʦʜʥʠʪʝ ʩʤʝʪʢʠ ʠ ʨʝʛʠʩʪʨʠʪʝ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʩʠʩʪʝʤʘ.  

ʇʨʠ ʦʜʠʪʘ ʥʘ ʬʠʥʘʥʩʦʚʘʪʘ ʦʪʯʝʪʥʦʩʪ ʧʨʝʜʤʝʪ ʥʘ ʦʜʠʪʘ ʝ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʥʘ 

ʪʘʟʠ ʦʪʯʝʪʥʦʩʪ ʩ ʚʲʟʧʨʠʝʪʠ ʢʨʠʪʝʨʠʠ, ʢʦʠʪʦ ʥʘʤʠʨʘʪ ʠʟʨʘʟ ʚ ʩʲʦʪʚʝʪʥʠ ʩʪʘʥʜʘʨʪʠ 

ʟʘ ʬʠʥʘʥʩʦʚʘ ʦʪʯʝʪʥʦʩʪ. ɺ ʥʝʛʦʚʘʪʘ ʟʘʢʣʶʯʠʪʝʣʥʘ ʬʘʟʘ ʪʦʟʠ ʚʠʜ ʦʜʠʪ ʝ ʦʜʠʪ ʥʘ 

ʬʠʥʘʥʩʦʚʠʪʝ ʦʪʯʝʪʠ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʩʠʩʪʝʤʘ.  

ʆʜʠʪ ʥʘ ʩʲʦʪʚʝʪʩʪʚʠʝʪʦ ʝ ʥʘʩʦʯʝʥ ʢʲʤ ʩʧʘʟʚʘʥʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʠʟʠʩʢʚʘʥʠʷ 

ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʚ ʥʦʨʤʘʪʠʚʥʠ ʘʢʪʦʚʝ. ʊʝʟʠ ʧʨʘʚʠʣʘ ʠ ʧʨʦʮʝʜʫʨʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʚʲʥʰʥʠ ʟʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʜʘ ʩʘ ʨʝʛʣʘʤʝʥʪʠʨʘʥʠ ʟʘʢʦʥʦʜʘʪʝʣʥʦ ʠʣʠ ʧʦ 

ʜʨʫʛ ʥʘʯʠʥ, ʥʘʧʨʠʤʝʨ ʢʘʪʦ ʦʙʱʦʧʨʠʝʪʠ ʧʨʘʚʠʣʘ. 

ʆʧʝʨʘʮʠʦʥʝʥ ʦʜʠʪ - ʧʨʝʜʤʝʪʲʪ ʥʘ ʜʝʡʥʦʩʪ ʥʘ ʦʧʝʨʘʮʠʦʥʥʠʷ ʦʜʠʪ ʝ ʜʘ ʪʲʨʩʠ 

ʩʪʝʧʝʥʪʘ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪ ʥʘ ʝʜʥʘ ʠʣʠ ʜʨʫʛʘ ʦʙʱʝʩʪʚʝʥʘ ʠʣʠ 

ʫʧʨʘʚʣʝʥʩʢʘ ʩʠʩʪʝʤʘ. 

ɼʦʢʦʣʢʦʪʦ ʮʝʣʠʪʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠʪʝ ʩʠʩʪʝʤʠ ʩʝ ʜʝʬʠʥʠʨʘʪ ʦʪ ʪʷʭ ʘʚʪʦʥʦʤʥʦ, 

ʧʨʝʜʤʝʪʲʪ ʥʘ ʦʧʝʨʘʮʠʦʥʥʠʷ ʦʜʠʪ ʧʨʝʜʧʦʩʪʘʚʷ ʥʝʛʦʚʦʪʦ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʜʘ ʦʙʩ-

ʣʫʞʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʚʲʪʨʝʰʥʠ ʟʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʩʠʩʪʝʤʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʧʦʪʨʝʙ-

ʥʦʩʪʠ. ʅʘ ʦʩʥʦʚʘʪʘ ʥʘ ʠʟʛʦʪʚʝʥʠʪʝ ʦʮʝʥʢʠ, ʧʨʠ ʦʧʝʨʘʮʠʦʥʥʠʷ ʦʜʠʪ ʩʝ ʛʝʥʝʨʠʨʘʪ 

ʧʨʝʧʦʨʲʢʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʥʦʩʪʪʘ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʠʟʚʲʨʰʚʘʥʠ-

ʪʝ ʚ ʦʙʱʝʩʪʚʝʥʠʪʝ ʩʠʩʪʝʤʠ ʦʧʝʨʘʮʠʠ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ ʮʝʣʠ. 

ʄʦʥʠʪʦʨʠʥʛ -ʢʦʤʧʣʝʢʩ ʦʪ ʥʝʧʨʝʢʲʩʥʘʪʦ ʠʣʠ ʧʦʚʪʘʨʷʱʦ ʩʝ ʥʘʙʣʶʜʝʥʠʝ ʠ ʘʥʘ-

ʣʠʟ ʥʘ ʦʧʨʝʜʝʣʝʥ ʦʙʝʢʪ ʠʣʠ ʧʨʦʮʝʩ ʩ ʮʝʣ ʜʘ ʩʝ ʦʪʢʨʠʝ ʩʲʦʪʚʝʪʩʪʚʠʝ ʩ ʞʝʣʘʥ ʨʝʟʫʣ-

ʪʘʪ. 

ʄʦʥʠʪʦʨʠʥʛ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʧʨʦʝʢʪʠ ʠ ʧʦʣʠʪʠʢʠ - ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʨʘʟʣʠʯ-

ʥʠʪʝ ʪʠʧʦʚʝ ʧʫʙʣʠʯʥʠ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʝʢʪʠ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʤʥʦʞʝʩʪʚʦ ʧʨʦʙʣʝʤʠ ʠ 

ʨʝʜʠʮʘ ʨʠʩʢʦʚʝ. ʄʦʥʠʪʦʨʠʥʛʘ ʠʤʘ ʟʘ ʮʝʣ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʦʩʥʦʚʥʠʪʝ ʨʠʩʢʦʚʠ ʧʨʦʙ-

ʣʝʤʠ ʠ ʧʦʜʭʦʜʷʱʠʪʝ ʤʝʪʦʜʠ ʠ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ ʥʘʙʠʨʘʥʝ, ʘʥʘʣʠʟ ʠ ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ 

ʦʧʝʨʘʪʠʚʥʦ ʟʥʘʯʠʤʘ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʪʝʟʠ, ʢʦʠʪʦ ʚʟʝʤʘʪ ʨʝʰʝʥʠʝ. ɿʘ 

ʜʘ ʙʲʜʘʪ ʝʬʝʢʪʠʚʥʠ, ʘʥʘʣʠʟʲʪ ʠ ʦʮʝʥʢʘʪʘ ʝ ʞʝʣʘʪʝʣʥʦ ʜʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘʪ ʦʱʝ ʚ 

ʨʘʥʥʠʪʝ ʝʪʘʧʠ ʥʘ ʨʘʙʦʪʘʪʘ ʧʦ ʩʲʦʪʚʝʪʥʘʪʘ ʧʦʣʠʪʠʢʘ/ʧʨʦʝʢʪ ʠ ʜʘ ʧʨʦʜʲʣʞʘʪ ʢʘʪʦ 

ʧʦʩʪʦʷʥʝʥ ʠʪʝʨʘʪʠʚʝʥ ʧʨʦʮʝʩ ʧʦ ʚʨʝʤʝ ʥʘ ʮʝʣʠʷ ʤʦʥʠʪʦʨʠʥʛ ʠ ʟʘʢʣʶʯʠʪʝʣʥʘʪʘ 

ʦʮʝʥʢʘ.  

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʥʘ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʧʫʙʣʠʯʥʠʪʝ ʧʦʣʠʪʠʢʠ ʠ ʧʨʦʝʢʪʠ ʝ ʜʘ ʩʝ ʩʣʝ-

ʜʷʪ ʠ ʠʟʤʝʨʚʘʪ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʪʝʭʥʠʪʝ ʮʝʣʠ ʠ ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʠʤ ʚ ʭʦʜʘ ʥʘ ʪʷʭ-

ʥʘʪʘ ʨʝʘʣʠʟʘʮʠʷ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʦʩʲʱʝʩʪʚʷʚʘʥʠʷ ʤʦʥʠʪʦʨʠʥʛ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʨʘʚʷʪ 

ʩʚʦʝʚʨʝʤʝʥʥʠ ʢʦʨʝʢʮʠʠ ʚ ʥʘʯʠʥʘ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʣʠʪʠʢʠʪʝ ʠ ʧʨʦʝʢʪʠʪʝ. 

ʄʦʥʠʪʦʨʠʥʛ ʚ ʦʙʱʝʩʪʚʝʥʘʪʘ ʩʠʩʪʝʤʘ ʝ ʢʦʤʧʦʥʝʥʪ ʥʘ ʚʲʪʨʝʰʥʠʷ ʢʦʥʪʨʦʣ.ʊʦʡ 

ʦʙʝʟʧʝʯʘʚʘ ʬʘʢʪʘ, ʯʝ ʩʠʩʪʝʤʘʪʘ ʟʘ ʚʲʪʨʝʰʝʥ ʢʦʥʪʨʦʣ ʬʫʥʢʮʠʦʥʠʨʘ ʩʧʦʨʝʜ ʦʯʘʢʚʘ-

ʥʠʷʪʘ. ʄʦʥʠʪʦʨʠʥʛʲʪ ʝ ʮʷʣʦʩʪʝʥ ʧʨʝʛʣʝʜ ʥʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʦʙʱʝʩʪʚʝʥʘʪʘ ʩʠʩʪʝʤʘ, 

ʢʘʪʦ ʦʩʥʦʚʥʘʪʘ ʮʝʣ ʝ ʜʘ ʩʝ ʦʮʝʥʠ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʚʲʪʨʝʰʥʠʷ ʢʦʥʪʨʦʣ ʠ ʨʲʢʦʚʦʜʩʪ-

ʚʦʪʦ ʜʘ ʧʦʣʫʯʠ ʫʚʝʨʝʥʦʩʪ, ʯʝ ʠʟʚʲʨʰʚʘʥʠʪʝ ʢʦʥʪʨʦʣʥʠ ʜʝʡʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʘʪ 

ʩʧʦʨʝʜ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝʪʦ ʩʠ ʠ ʦʩʪʘʚʘʪ ʝʬʝʢʪʠʚʥʠ ʚʲʚ ʚʨʝʤʝʪʦ. 

ʆʩʲʱʝʩʪʚʷʚʘ ʩʝ ʯʨʝʟ ʪʝʢʫʱʦ ʥʘʙʣʶʜʝʥʠʝ ʠ ʩʧʝʮʠʘʣʥʠ ʦʮʝʥʢʠ. ʊʝʢʫʱʦʪʦ ʥʘʙ-

ʣʶʜʝʥʠʝ ʩʝ ʠʟʚʲʨʰʚʘ ʚ ʭʦʜʘ ʥʘ ʥʦʨʤʘʣʥʠʪʝ ʧʦʚʪʘʨʷʱʠ ʩʝ ʜʝʡʥʦʩʪʠ ʚ ʦʨʛʘʥʠʟʘʮʠʷ-

ʪʘ, ʪ.ʝ. ʥʝʧʨʝʢʲʩʥʘʪʦ ʚ ʨʝʘʣʥʦ ʚʨʝʤʝ. ʊʦ ʨʝʘʛʠʨʘ ʜʠʥʘʤʠʯʥʦ ʥʘ ʧʨʦʤʝʥʷʱʠʪʝ ʩʝ 

ʫʩʣʦʚʠʷ ʠ ʝ ʠʥʪʝʛʨʠʨʘʥʦ ʚ ʝʞʝʜʥʝʚʥʠʪʝ ʜʝʡʥʦʩʪʠ ʥʘʦʨʛʘʥʠʟʘʮʠʷʪʘ, ʜʦʢʘʪʦ ʩʧʝʮʠ-

ʘʣʥʠʪʝ ʦʮʝʥʢʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʩʣʝʜ ʩʲʙʠʪʠʷʪʘ, ʘ ʪʝʭʥʠʷʪ ʦʙʭʚʘʪ ʠ ʯʝʩʪʦʪʘ ʟʘʚʠʩʠ ʚ 
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ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʪ ʦʮʝʥʢʘʪʘ ʥʘ ʨʠʩʢʘ ʠ ʝʬʝʢʪʠʚʥʦʩʪʪʘ ʥʘ ʪʝʢʫʱʠʷ ʤʦʥʠʪʦʨʠʥʛ. ʊʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘʪ ʧʦʜ ʬʦʨʤʘʪʘ ʥʘ ʩʘʤʦʦʮʝʥʢʠ, ʢʘʢʪʦ ʠ ʦʪ ʚʲʪʨʝʰʥʠ ʠ ʚʲʥʰʥʠ 

ʦʜʠʪʦʨʠ.  

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʦʯʠ, ʯʝ ʚʠʜʦʚʝʪʝ ʢʦʥʪʨʦʣ ʩʝ ʥʘʤʠʨʘʪ ʚ ʪʷʩʥʘ ʚʨʲʟ-

ʢʘ ʩ ʧʨʘʢʪʠʯʝʩʢʘʪʘ ʤʫ ʨʝʘʣʠʟʘʮʠʷ. ʏʨʝʟ ʪʷʭ ʩʝ ʨʘʟʢʨʠʚʘ, ʢʦʝ ʝ ʛʣʘʚʥʦʪʦ, ʦʧʨʝʜʝʣʷ-

ʱʦʪʦ ʧʨʠ ʪʘʟʠ ʨʝʘʣʠʟʘʮʠʷ.  
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Abstract: The main function of authorities responsible for control is to cooperate in accord-

ance with positive process of state management or in other words to create environment 

frustrating and preventing from negative events (harms) happening as well as the relevant 
reasons in the country.  
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ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʥʘ ʦʨʛʘʥʠʪʝ ʟʘ ʢʦʥʪʨʦʣ ʝ ʜʘ ʩʲʜʝʡʩʪʚʘ ʚ ʧʦʟʠʪʠʚʥʠʷ ʧʨʦʮʝʩ ʥʘ 

ʜʲʨʞʘʚʥʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ï ʜʘ ʩʲʟʜʘʚʘ ʦʙʩʪʘʥʦʚʢʘ, ʢʦʷʪʦ ʜʘ ʥʝ ʧʦʟʚʦʣʷʚʘ ʠʣʠ ʜʘ 

ʧʨʝʜʦʪʚʨʘʪʷʚʘ ʥʘʩʪʲʧʚʘʥʝʪʦ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠ ʷʚʣʝʥʠʷ (ʚʨʝʜʠ)ʠ ʥʘ ʧʨʠʯʠʥʠʪʝ ʟʘ ʪʷʭ 

ʚ ʩʪʨʘʥʘʪʘ. 

ɺʠʜʦʚʝʪʝ ʢʦʥʪʨʦʣʥʠ ʦʨʛʘʥʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʚ ʩʣʝʜʥʠʪʝ 

ʛʨʫʧʠ: 

Å ʆʨʛʘʥʠ ʟʘ ʢʦʥʪʨʦʣ ʩ ʦʙʱʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ 

ʊʝʟʠ ʦʨʛʘʥʠ ʧʦ ʧʨʘʚʦ ʫʧʨʘʞʥʷʚʘʪ ʢʦʥʪʨʦʣ ʢʘʪʦ ʧʨʦʜʲʣʞʝʥʠʝ ʥʘ ʪʝʭʥʠʪʝ ʫʧʨʘʚ-

ʣʝʥʩʢʠ ʬʫʥʢʮʠʠ. ʊʦʚʘ ʩʘ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ, ʄʠʥʠʩʪʝʨʩʢʠʷʪ ʩʲʚʝʪ, ʦʙʣʘʩʪʥʠʪʝ 

ʫʧʨʘʚʠʪʝʣʠ, ʥʘ ʤʝʩʪʥʦ ʫʧʨʘʚʣʝʥʩʢʦ ʨʘʚʥʠʱʝ - ʢʤʝʪʦʚʝʪʝ ʠ ʦʙʱʠʥʩʢʠʪʝ ʩʲʚʝʪʠ. ʉ 

ʦʙʱʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ ʧʦ ʢʦʥʪʨʦʣʘ ʩʘ ʠ ʦʙʱʠʪʝ ʩʲʙʨʘʥʠʷ ʥʘ ʘʢʮʠʦʥʝʨʠʪʝ, ʩʪʨʘʪʝʛʠ-

ʯʝʩʢʠʷ ʤʝʥʠʜʞʤʲʥʪ ʠ ʜʨʫʛʠ ʚʠʩʰʠ ʫʧʨʘʚʣʝʥʩʢʠ ʩʪʨʫʢʪʫʨʠ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ. 

ɺʩʠʯʢʠ ʪʝ ʫʧʨʘʞʥʷʚʘʪ ʢʦʥʪʨʦʣ ʧʦ ʦʙʱʠ, ʦʢʨʫʧʥʝʥʠ ʧʘʨʘʤʝʪʨʠ ʥʘʨʝʜ ʩ ʦʩʥʦʚʥʠʪʝ 

ʩʠ ʬʫʥʢʮʠʠ ʜʘ ʚʟʝʤʘʪ ʨʝʰʝʥʠʷ (ʚ ʪ.ʯ. ʠ ʥʦʨʤʘʪʠʚʥʠ ʨʝʰʝʥʠʷ) ʚ ʨʘʤʢʠʪʝ ʥʘ ʫʧʨʘʚ-

ʣʝʥʩʢʠʷ ʮʠʢʲʣ - ʩʦʮʠʘʣʝʥ ʠʣʠ ʢʦʥʢʨʝʪʝʥ ʚ ʦʪʜʝʣʥʠʪʝʦʨʛʘʥʠʟʘʮʠʠ.  

Å ʉʧʝʮʠʘʣʥʠ ʢʦʥʪʨʦʣʥʠ ʦʨʛʘʥʠ 

ʊʝ ʩʘ ʩʲʟʜʘʜʝʥʠ ʜʘ ʫʧʨʘʞʥʷʚʘʪ ʝʜʠʥʩʪʚʝʥʦ ʢʦʥʪʨʦʣʥʠ ʬʫʥʢʮʠʠ. ʆʪ ʧʦʜʦʙʝʥ 

ʨʦʜ ʩʘ ʚʩʠʯʢʠ ʩʧʝʮʠʘʣʥʦ ʩʲʟʜʘʜʝʥʠ ʢʦʥʪʨʦʣʥʠ ʠʥʩʪʠʪʫʮʠʠ ʢʘʪʦ ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ, 

ɼʲʨʞʘʚʥʘʪʘ ʬʠʥʘʥʩʦʚʘ ʠʥʩʧʝʢʮʠʷ, ʅʘʮʠʦʥʘʣʥʘʪʘ ʘʛʝʥʮʠʷ ʟʘ ʧʨʠʭʦʜʠʪʝ, ʘʛʝʥʮʠʷ 

Ăʄʠʪʥʠʮʠò ʠ ʜʨ. ʊʝʟʠ ʦʨʛʘʥʠ ʠʤʘʪ ʩʧʝʮʠʘʣʝʥ ʩʪʘʪʫʪ, ʦʧʨʝʜʝʣʝʥ ʦʪ ʟʘʢʦʥʘ, ʠ ʧʨʘʚʘ 

ʟʘ ʢʦʥʪʨʦʣ ʩ ʰʠʨʦʢ ʦʙʭʚʘʪ. 

Å ʉʧʝʮʠʘʣʠʟʠʨʘʥʠ ʢʦʥʪʨʦʣʥʠ ʦʨʛʘʥʠ 

ʊʝʟʠ ʦʨʛʘʥʠ ʫʧʨʘʞʥʷʚʘʪ ʝʜʠʥʩʪʚʝʥʦ ʢʦʥʪʨʦʣʥʘ ʬʫʥʢʮʠʷ ʚ ʦʧʨʝʜʝʣʝʥʘ ʩʧʝʮʠ-

ʬʠʯʥʘ ʦʙʣʘʩʪ. ʆʪ ʪʘʢʲʚ ʭʘʨʘʢʪʝʨ ʩʘ ʩʘʥʠʪʘʨʥʠʷ ʠ ʚʝʪʝʨʠʥʘʨʥʠʷ ʢʦʥʪʨʦʣ, ʢʦʥʪʨʦʣʘ 

ʥʘ ʂɸʊ, ʢʦʥʪʨʦʣʲʪ ʥʘ ɻɼ Ăʇʦʞʘʨʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʠ ʟʘʱʠʪʘ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦò ʠ ʜʨ.  

ʉʧʝʮʠʘʣʥʠ ʢʦʥʪʨʦʣʥʠ ʦʨʛʘʥʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʟʘ ʢʦʥʪʨʦʣ 

ʆʙʝʢʪ ʥʘ ʨʘʟʛʣʝʞʜʘʥʝ ʱʝ ʙʲʜʘʪ ʩʘʤʦ ʪʠʧʠʯʥʠʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘ ʪʝʟʠ ʛʨʫʧʠ 

ʦʨʛʘʥʠ ʢʘʪʦ: ʉʤʝʪʥʘ ʧʘʣʘʪʘ, ɼʲʨʞʘʚʥʘ ʬʠʥʘʥʩʦʚʘ ʠʥʩʧʝʢʮʠʷ, ʅʘʮʠʦʥʘʣʥʘ ʘʛʝʥʮʠʷ 

ʟʘ ʧʨʠʭʦʜʠʪʝ, ʘʛʝʥʮʠʷ Ăʄʠʪʥʠʮʠò.  
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ʉʤʝʪʥʘ ʧʘʣʘʪʘ 

ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʥʘ ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ ʝ ʜʘ ʢʦʥʪʨʦʣʠʨʘ ʥʘʜʝʞʜʥʦʩʪʪʘ ʠ ʜʦʩʪʦʚʝʨ-

ʥʦʩʪʪʘ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʦʪʯʝʪʠ ʥʘ ʙʶʜʞʝʪʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦʪʦ, 

ʝʬʝʢʪʠʚʥʦ, ʝʬʠʢʘʩʥʦ ʠ ʠʢʦʥʦʤʠʯʥʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʧʫʙʣʠʯʥʠʪʝ ʩʨʝʜʩʪʚʘ ʠ ʜʝʡʥʦʩ-

ʪʠ, ʢʘʢʪʦ ʠ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʥʘ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ ʥʘʜʝʞʜʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʦʚʘ. 

ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ ʠʟʚʲʨʰʚʘ: ʬʠʥʘʥʩʦʚʠ ʦʜʠʪʠ; ʦʜʠʪʠ ʟʘ ʩʲʦʪʚʝʪʩʪʚʠʝ ʧʨʠ ʬʠ-

ʥʘʥʩʦʚʦʪʦ ʫʧʨʘʚʣʝʥʠʝ;ʦʜʠʪʠ ʥʘ ʠʟʧʲʣʥʝʥʠʝʪʦ;ʩʧʝʮʠʬʠʯʥʠ ʦʜʠʪʠ. 

ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ ʤʦʞʝ ʜʘ ʠʟʚʲʨʰʚʘ ʜʦʢʫʤʝʥʪʘʣʥʠ ʠ ʬʘʢʪʠʯʝʩʢʠ ʧʨʦʚʝʨʢʠ ʠ 

ʜʨʫʛʠ ʢʦʥʪʨʦʣʥʠ ʜʝʡʩʪʚʠʷ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʶʨʠʜʠʯʝʩʢʠ ʣʠʮʘ, ʚʲʟʣʦʞʝʥʠ ʡ ʩʲʩ 

ʩʧʝʮʠʘʣʥʠ ʟʘʢʦʥʠ, ʩʘʤʦ ʚ ʨʘʤʢʠʪʝ ʥʘ ʦʜʠʪʥʘʪʘ ʩʠ ʜʝʡʥʦʩʪ ʠ ʧʦ ʨʝʜʘ ʥʘ ʟʘʢʦʥʘ ʟʘ 

ʩʤʝʪʥʘʪʘ ʧʘʣʘʪʘ. 

ʆʙʭʚʘʪ ʥʘ ʦʜʠʪʥʘʪʘ ʜʝʡʥʦʩʪ. ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ ʦʜʠʪʠʨʘ: 

  - ʜʲʨʞʘʚʥʠʷ ʙʶʜʞʝʪ; 

  - ʙʶʜʞʝʪʘ ʥʘ ʜʲʨʞʘʚʥʦʪʦ ʦʙʱʝʩʪʚʝʥʦ ʦʩʠʛʫʨʷʚʘʥʝ; 

  - ʙʶʜʞʝʪʘ ʥʘ ʅʘʮʠʦʥʘʣʥʘʪʘ ʟʜʨʘʚʥʦʦʩʠʛʫʨʠʪʝʣʥʘ ʢʘʩʘ; 

  - ʙʶʜʞʝʪʠʪʝ ʥʘ ʦʙʱʠʥʠʪʝ; 

  - ʜʨʫʛʠ ʙʶʜʞʝʪʠ, ʧʨʠʝʤʘʥʠ ʦʪ ʅʘʨʦʜʥʦʪʦ ʩʲʙʨʘʥʠʝ. 

  - ʙʶʜʞʝʪʠʪʝ ʠ ʠʟʚʲʥʙʶʜʞʝʪʥʠʪʝ ʩʤʝʪʢʠ ʠ ʬʦʥʜʦʚʝ ʥʘ ʨʘʟʧʦʨʝʜʠʪʝʣʠʪʝ ʩ ʙʶ-

ʜʞʝʪʥʠ ʢʨʝʜʠʪʠ ʧʦ ʙʶʜʞʝʪʠʪʝ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʪʷʭʥʦʪʦ ʠʤʫʱʝʩʪʚʦ; 

  - ʩʘʤʦʩʪʦʷʪʝʣʥʠʪʝ ʙʶʜʞʝʪʠ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ ʥʘʫʢʠʪʝ, ʜʲʨʞʘʚʥʠʪʝ 

ʚʠʩʰʠ ʫʯʠʣʠʱʘ, ɹʲʣʛʘʨʩʢʦʪʦ ʥʘʮʠʦʥʘʣʥʦ ʨʘʜʠʦ ʠ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʥʘʮʠʦʥʘʣʥʘ 

ʪʝʣʝʚʠʟʠʷ; 

  - ʙʶʜʞʝʪʥʠʪʝ ʠ ʠʟʚʲʥʙʶʜʞʝʪʥʠ ʩʨʝʜʩʪʚʘ, ʧʨʝʜʦʩʪʘʚʷʥʠ ʥʘ ʣʠʮʘ, ʦʩʲʱʝʩʪʚʷ-

ʚʘʱʠ ʩʪʦʧʘʥʩʢʘ ʜʝʡʥʦʩʪ; 

  - ʩʨʝʜʩʪʚʘʪʘ ʦʪ ʬʦʥʜʦʚʝ ʠ ʧʨʦʛʨʘʤʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʚʢʣʶʯʠʪʝʣʥʦ ʫʧ-

ʨʘʚʣʝʥʠʝʪʦ ʠʤ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʦʨʛʘʥʠ ʠ ʢʨʘʡʥʠʪʝ ʧʦʣʟʚʘʪʝʣʠ ʥʘ ʩʨʝʜʩʪʚʘʪʘ; 

  - ʙʶʜʞʝʪʥʠʪʝ ʨʘʟʭʦʜʠ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʥʘʨʦʜʥʘ ʙʘʥʢʘ (ɹʅɹ) ʠ ʪʷʭʥʦʪʦ ʫʧʨʘʚ-

ʣʝʥʠʝ; 

  - ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʛʦʜʠʰʥʦʪʦ ʧʨʝʚʠʰʝʥʠʝ ʥʘ ʧʨʠʭʦʜʠʪʝ ʥʘʜ ʨʘʟʭʦʜʠʪʝ ʥʘ ɹʅɹ, 

ʜʲʣʞʠʤʦ ʢʲʤ ʜʲʨʞʘʚʥʠʷ ʙʶʜʞʝʪ, ʠ ʜʨʫʛʠʪʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʥʘ ʙʘʥʢʘʪʘ ʩ ʜʲʨ-

ʞʘʚʥʠʷ ʙʶʜʞʝʪ; 

  - ʚʲʟʥʠʢʚʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʲʨʞʘʚʥʠʷ ʜʲʣʛ, ʜʲʨʞʘʚʥʦ-ʛʘʨʘʥʪʠʨʘʥʠʷ 

ʜʲʣʛ, ʦʙʱʠʥʩʢʠʷ ʜʲʣʛ ʠ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʜʲʣʛʦʚʠʪʝ ʠʥʩʪʨʫʤʝʥʪʠ; 

  - ʧʨʠʚʘʪʠʟʠʨʘʥʝʪʦ ʠ ʢʦʥʮʝʩʠʦʥʠʨʘʥʝʪʦ ʥʘ ʜʲʨʞʘʚʥʦ ʠ ʦʙʱʠʥʩʢʦ ʠʤʫʱʝʩʪʚʦ, 

ʢʘʢʪʦ ʠ ʥʘ ʧʨʝʜʦʩʪʘʚʝʥʠʪʝ ʧʫʙʣʠʯʥʠ ʩʨʝʜʩʪʚʘ ʠ ʧʫʙʣʠʯʥʠ ʘʢʪʠʚʠ ʥʘ ʣʠʮʘ ʠʟʚʲʥ 

ʧʫʙʣʠʯʥʠʷ ʩʝʢʪʦʨ; 

  - ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʩʧʦʛʦʜʙʠ, ʜʦʛʦʚʦʨʠ, ʢʦʥʚʝʥʮʠʠ ʠʣʠ ʜʨʫʛʠ 

ʤʝʞʜʫʥʘʨʦʜʥʠ ʘʢʪʦʚʝ, ʢʦʛʘʪʦ ʪʦʚʘ ʝ ʧʨʝʜʚʠʜʝʥʦ ʚ ʩʲʦʪʚʝʪʥʠʷ ʤʝʞʜʫʥʘʨʦʜʝʥ ʘʢʪ 

ʠʣʠ ʝ ʚʲʟʣʦʞʝʥʦ ʦʪ ʦʧʨʘʚʦʤʦʱʝʥ ʦʨʛʘʥ; 

  - ʜʨʫʛʠ ʧʫʙʣʠʯʥʠ ʩʨʝʜʩʪʚʘ, ʘʢʪʠʚʠ ʠ ʜʝʡʥʦʩʪʠ, ʢʦʛʘʪʦ ʪʦʚʘ ʡ ʝ ʚʲʟʣʦʞʝʥʦ ʩʲʩ 

ʟʘʢʦʥ. 

ʇʨʘʚʦʤʦʱʠʷ ʧʨʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʦʜʠʪʠʪʝ 

ʆʜʠʪʦʨʠʪʝ, ʜʠʨʝʢʪʦʨʠʪʝ ʥʘ ʜʠʨʝʢʮʠʠ ʠ ʨʲʢʦʚʦʜʥʠʪʝ ʦʨʛʘʥʠ ʥʘ ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ 

ʧʦ ʚʨʝʤʝ ʠ ʚʲʚ ʚʨʲʟʢʘ ʩ ʠʟʚʲʨʰʚʘʥʠʪʝ ʦʜʠʪʠ ʠʤʘʪ ʧʨʘʚʦ: 

  - ʥʘ ʩʚʦʙʦʜʝʥ ʜʦʩʪʲʧ ʜʦ ʩʣʫʞʝʙʥʠʪʝ ʧʦʤʝʱʝʥʠʷ ʠ ʜʦ ʚʩʠʯʢʠ ʜʦʢʫʤʝʥʪʠ, ʦʪʯʝ-

ʪʠ ʠ ʘʢʪʠʚʠ, ʩʚʲʨʟʘʥʠ ʩ ʬʠʥʘʥʩʦʚʦʪʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʜʠʪʠʨʘʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʜʘ ʠʟʠʩʢʚʘʪ ʛʦʜʠʰʥʠʪʝ ʬʠʥʘʥʩʦʚʠ ʦʪʯʝʪʠ ʥʘ ʜʨʫʞʝʩʪʚʘʪʘ ʩ ʜʲʨʞʘʚʥʦ 
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ʠ ʦʙʱʠʥʩʢʦ ʫʯʘʩʪʠʝ, ʢʦʠʪʦ ʧʦʜʣʝʞʘʪ ʥʘ ʦʜʠʪ, ʠ ʧʨʦʪʦʢʦʣʠʪʝ ʦʪ ʟʘʩʝʜʘʥʠʷʪʘ ʥʘ 

ʪʝʭʥʠʪʝ ʦʨʛʘʥʠ; 

  - ʜʘ ʠʟʠʩʢʚʘʪ ʚ ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʪʷʭ ʩʨʦʢʦʚʝ ʩʧʨʘʚʢʠ, ʟʘʚʝʨʝʥʠ ʢʦʧʠʷ ʦʪ ʜʦʢʫ-

ʤʝʥʪʠ ʠ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ ʚʲʚ ʚʨʲʟʢʘ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦʪʦ ʧʨʦʫʯʚʘʥʝ ʠ ʠʟʚʲʨʰʚʘʥʝ-

ʪʦ ʥʘ ʦʜʠʪʠʪʝ, ʚʢʣʶʯʠʪʝʣʥʦ ʥʘ ʝʣʝʢʪʨʦʥʝʥ ʥʦʩʠʪʝʣ; 

  - ʜʘ ʠʟʠʩʢʚʘʪ ʫʩʪʥʠ ʠ ʧʠʩʤʝʥʠ ʦʙʷʩʥʝʥʠʷ ʦʪ ʜʣʲʞʥʦʩʪʥʠ ʣʠʮʘ, ʚʢʣʶʯʠʪʝʣʥʦ 

ʦʪ ʙʠʚʰʠ ʜʣʲʞʥʦʩʪʥʠ ʣʠʮʘ, ʧʦ ʬʘʢʪʠ, ʢʦʠʪʦ ʩʘ ʢʦʥʩʪʘʪʠʨʘʥʠ ʧʨʠ ʦʜʠʪʠʪʝ, ʢʘʢʪʦ ʠ 

ʧʦ ʚʲʧʨʦʩʠ, ʢʦʠʪʦ ʩʘ ʩʚʲʨʟʘʥʠ ʩ ʪʷʭʥʘʪʘ ʜʝʡʥʦʩʪ; 

  - ʜʘ ʠʟʠʩʢʚʘʪ ʩʧʨʘʚʢʠ, ʟʘʚʝʨʝʥʠ ʢʦʧʠʷ ʦʪ ʜʦʢʫʤʝʥʪʠ ʠ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ 

ʬʠʟʠʯʝʩʢʠ ʣʠʮʘ, ʶʨʠʜʠʯʝʩʢʠ ʣʠʮʘ ʠ ʝʜʥʦʣʠʯʥʠ ʪʲʨʛʦʚʮʠ ʠʟʚʲʥ ʦʜʠʪʠʨʘʥʠʷ ʦʙʝʢʪ, 

ʩʚʲʨʟʘʥʠ ʩ ʚʲʟʤʦʞʥʠ ʩʣʫʯʘʠ ʥʘ ʥʝʟʘʢʦʥʥʘ ʜʝʡʥʦʩʪ, ʢʦʠʪʦ ʟʘʩʷʛʘʪ ʬʠʥʘʥʩʦʚʠʪʝ ʠ 

ʠʤʫʱʝʩʪʚʝʥʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʦʜʠʪʠʨʘʥʠʷ ʦʙʝʢʪ ʠʣʠ ʩʨʝʜʩʪʚʘʪʘ ʦʪ ʬʦʥʜʦʚʝ ʠ ʧʨʦʛ-

ʨʘʤʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ; 

  - ʜʘ ʠʟʠʩʢʚʘʪ ʠ ʜʘ ʧʦʣʫʯʘʚʘʪ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʚʩʠʯʢʠ ʦʨʛʘʥʠ ʚ ʩʪʨʘʥʘʪʘ, ʢʘʢʪʦ ʠ 

ʜʦʩʪʲʧ ʜʦ ʙʘʟʠʪʝ ʠʤ ʦʪ ʜʘʥʥʠ ʚʲʚ ʚʨʲʟʢʘ ʩ ʜʝʡʥʦʩʪʪʘ ʥʘ ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ; 

  - ʜʘ ʧʨʠʩʲʩʪʚʘʪ ʥʘ ʟʘʩʝʜʘʥʠʷ ʥʘ ʦʨʛʘʥʠʪʝ ʥʘ ʦʜʠʪʠʨʘʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʣʠʮʘ, 

ʘʢʦ ʜʥʝʚʥʠʷʪ ʠʤ ʨʝʜ ʝ ʚʲʚ ʚʨʲʟʢʘ ʩ ʧʨʦʚʝʞʜʘʥʠʷ ʦʜʠʪ. 

ʇʨʠ ʫʧʨʘʞʥʷʚʘʥʝ ʥʘ ʧʨʘʚʦʤʦʱʠʷʪʘ ʜʦʩʪʲʧʲʪ ʜʦ ʢʣʘʩʠʬʠʮʠʨʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ 

ʠʟʚʲʨʰʚʘ ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʠ ʧʦ ʨʝʜʘ ʥʘ ɿʘʢʦʥʘ ʟʘ ʟʘʱʠʪʘ ʥʘ ʢʣʘʩʠʬʠʮʠʨʘʥʘʪʘ ʠʥ-

ʬʦʨʤʘʮʠʷ. 

ʆʜʠʪʦʨʠʪʝ ʥʘ ʉʤʝʪʥʘʪʘ ʧʘʣʘʪʘ ʤʦʛʘʪ ʜʘ ʠʟʠʩʢʚʘʪ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʠʥʚʝʥʪʘʨʠʟʘ-

ʮʠʠ ʚʲʚ ʚʨʲʟʢʘ ʩ ʦʜʠʪʠʪʝ. 

ɼʲʨʞʘʚʥʘ ʬʠʥʘʥʩʦʚʘ ʠʥʩʧʝʢʮʠʷ 

ʆʩʥʦʚʥʘʪʘ ʮʝʣ ʥʘ ʜʲʨʞʘʚʥʘʪʘ ʬʠʥʘʥʩʦʚʘ ʠʥʩʧʝʢʮʠʷ ʝ ʜʘ ʟʘʱʠʪʘʚʘ ʧʫʙʣʠʯʥʠʪʝ 

ʬʠʥʘʥʩʦʚʠ ʠʥʪʝʨʝʩʠ. 

ʎʝʣʪʘ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʦʪ ʘʛʝʥʮʠʷʪʘ ʯʨʝʟ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʩʣʝʜʥʠʪʝ ʦʩʥʦʚʥʠ 

ʟʘʜʘʯʠ: 

  - ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʦʩʣʝʜʚʘʱʠ ʬʠʥʘʥʩʦʚʠ ʠʥʩʧʝʢʮʠʠ ʟʘ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʥʦʨʤʘ-

ʪʠʚʥʠʪʝ ʘʢʪʦʚʝ, ʢʦʠʪʦ ʫʨʝʞʜʘʪ ʙʶʜʞʝʪʥʘʪʘ, ʬʠʥʘʥʩʦʚʦ-ʩʪʦʧʘʥʩʢʘʪʘ ʠʣʠ ʦʪʯʝʪʥʘʪʘ 

ʜʝʡʥʦʩʪ, ʢʘʢʪʦ ʠ ʜʝʡʥʦʩʪʪʘ ʧʦ ʚʲʟʣʘʛʘʥʝ ʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʧʦʨʲʯʢʠ ʥʘ 

ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠ ʣʠʮʘʪʘ; 

  - ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʥʘʨʫʰʝʥʠʷ ʥʘ ʥʦʨʤʘʪʠʚʥʠʪʝ ʘʢʪʦʚʝ, ʫʨʝʞʜʘʱʠ ʙʶʜʞʝʪʥʘʪʘ, 

ʬʠʥʘʥʩʦʚʦ-ʩʪʦʧʘʥʩʢʘʪʘ ʠʣʠ ʦʪʯʝʪʥʘʪʘ ʜʝʡʥʦʩʪ, ʢʘʢʪʦ ʠ ʥʘ ʠʥʜʠʢʘʪʦʨʠ ʟʘ ʠʟʚʲʨʰʝ-

ʥʠ ʠʟʤʘʤʠ; 

  - ʨʘʟʢʨʠʚʘʥʝ ʥʘ ʧʨʠʯʠʥʝʥʠ ʚʨʝʜʠ ʥʘ ʠʤʫʱʝʩʪʚʦʪʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʠʪʝ ʠ ʣʠʮʘʪʘ; 

  - ʧʨʠʚʣʠʯʘʥʝ ʢʲʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʥʘʢʘʟʘʪʝʣʥʘ ʠ ʠʤʫʱʝʩʪʚʝʥʘ ʦʪʛʦʚʦʨʥʦʩʪ ʥʘ 

ʚʠʥʦʚʥʠʪʝ ʣʠʮʘ ʧʨʠ ʥʘʣʠʯʠʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʪʝ ʟʘʢʦʥʦʚʠ ʦʩʥʦʚʘʥʠʷ; 

  - ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʠʟʤʘʤʠ ʠ ʥʘʨʫʰʝʥʠʷ, ʟʘʩʷʛʘʱʠ ʬʠʥʘʥʩʦʚʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ 

ɽʚʨʦʧʝʡʩʢʠʪʝ ʦʙʱʥʦʩʪʠ. 

ɼʲʨʞʘʚʥʘʪʘ ʬʠʥʘʥʩʦʚʘ ʠʥʩʧʝʢʮʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʚʲʚ: 

1. ʙʶʜʞʝʪʥʠʪʝ ʦʨʛʘʥʠʟʘʮʠʠ; 

2. ʜʲʨʞʘʚʥʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʯʣ. 62, ʘʣ. 3 ʦʪ ʊʲʨʛʦʚʩʢʠʷ ʟʘʢʦʥ, ʢʘʢʪʦ ʠ ʚ ʦʙ-

ʱʠʥʩʢʠʪʝ ʧʨʝʜʧʨʠʷʪʠʷ; 

3. ʪʲʨʛʦʚʩʢʠʪʝ ʜʨʫʞʝʩʪʚʘ ʩ ʙʣʦʢʠʨʘʱʘ ʢʚʦʪʘ ʜʲʨʞʘʚʥʦ ʠʣʠ ʦʙʱʠʥʩʢʦ ʫʯʘʩʪʠʝ ʚ 

ʢʘʧʠʪʘʣʘ; 

4. ʪʲʨʛʦʚʩʢʠʪʝ ʜʨʫʞʝʩʪʚʘ, ʚ ʯʠʡʪʦ ʢʘʧʠʪʘʣ ʫʯʘʩʪʚʘ ʩ ʙʣʦʢʠʨʘʱʘ ʢʚʦʪʘ ʣʠʮʝ ʧʦ 

ʪ. 2 ʠʣʠ 3; 
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5. ʶʨʠʜʠʯʝʩʢʠʪʝ ʣʠʮʘ, ʢʦʠʪʦ ʠʤʘʪ ʟʘʜʲʣʞʝʥʠʷ, ʛʘʨʘʥʪʠʨʘʥʠ ʩ ʜʲʨʞʘʚʥʦ ʠʣʠ 

ʦʙʱʠʥʩʢʦ ʠʤʫʱʝʩʪʚʦ; 

6. ʶʨʠʜʠʯʝʩʢʠʪʝ ʣʠʮʘ ʧʦ ɿʘʢʦʥʘ ʟʘ ʶʨʠʜʠʯʝʩʢʠʪʝ ʣʠʮʘ ʩ ʥʝʩʪʦʧʘʥʩʢʘ ʮʝʣ ʠ ʥʝ-

ʧʝʨʩʦʥʠʬʠʮʠʨʘʥʠʪʝ ʜʨʫʞʝʩʪʚʘ ʧʦ ɿʘʢʦʥʘ ʟʘ ʟʘʜʲʣʞʝʥʠʷʪʘ ʠ ʜʦʛʦʚʦʨʠʪʝ, ʚ ʢʦʠʪʦ 

ʜʲʨʞʘʚʘʪʘ ʠʣʠ ʦʙʱʠʥʘʪʘ ʫʯʘʩʪʚʘʪ ʧʨʷʢʦ ʠʣʠ ʢʦʩʚʝʥʦ ʚ ʠʤʫʱʝʩʪʚʦʪʦ ʠʤ; 

7. ʧʦʣʫʯʘʪʝʣʠʪʝ ʥʘ ʜʲʨʞʘʚʥʠ ʧʦʤʦʱʠ, ʣʠʮʘʪʘ, ʬʠʥʘʥʩʠʨʘʥʠ ʩʲʩ ʩʨʝʜʩʪʚʘ ʦʪ 

ʜʲʨʞʘʚʥʠʷ ʠʣʠ ʦʪ ʦʙʱʠʥʩʢʠʪʝ ʙʶʜʞʝʪʠ, ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʠ ʜʦʛʦʚʦʨʠ ʠʣʠ ʧʨʦʛʨʘʤʠ 

ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʢʘʢʪʦ ʠ ʣʠʮʘʪʘ, ʬʠʥʘʥʩʠʨʘʥʠ ʩʲʩ ʩʨʝʜʩʪʚʘ ʦʪ ʜʲʨʞʘʚʥʠʪʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʊʲʨʛʦʚʩʢʠʷ ʟʘʢʦʥ - ʧʦ ʦʪʥʦʰʝʥʠʝ ʨʘʟʭʦʜʚʘʥʝʪʦ ʥʘ ʪʝʟʠ ʩʨʝʜʩʪʚʘ. 

ɸʛʝʥʮʠʷʪʘ ʠʟʧʲʣʥʷʚʘ ʩʣʝʜʥʠʪʝ ʬʫʥʢʮʠʠ: 

1. ʨʲʢʦʚʦʜʠ, ʧʨʦʚʝʞʜʘ ʠ ʢʦʥʪʨʦʣʠʨʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʠʥʩʧʝʢʮʠʦʥʥʘʪʘ ʜʝʡ-

ʥʦʩʪ; 

2. ʧʣʘʥʠʨʘ ʠ ʦʩʲʱʝʩʪʚʷʚʘ ʧʦʩʣʝʜʚʘʱ ʢʦʥʪʨʦʣ ʟʘ ʟʘʢʦʥʦʩʲʦʙʨʘʟʥʦʩʪ ʥʘ ʜʝʡʥʦʩʪ-

ʪʘ ʧʦ ʚʲʟʣʘʛʘʥʝʪʦ ʠ ʠʟʧʲʣʥʝʥʠʝʪʦ ʥʘ ʦʙʱʝʩʪʚʝʥʠʪʝ ʧʦʨʲʯʢʠ; 

3. ʩʲʙʠʨʘ ʠ ʘʥʘʣʠʟʠʨʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʝʡʥʦʩʪʪʘ ʥʘ ʣʠʮʘʪʘ ʧʦ ʚʲʟʣʘʛʘʥʝ ʠ ʠʟ-

ʧʲʣʥʝʥʠʝ ʥʘ ʦʙʱʝʩʪʚʝʥʠ ʧʦʨʲʯʢʠ; 

4. ʘʥʘʣʠʟʠʨʘ ʧʨʠʯʠʥʠʪʝ ʠ ʫʩʣʦʚʠʷʪʘ ʟʘ ʥʘʨʫʰʝʥʠʷʪʘ ʥʘ ʬʠʥʘʥʩʦʚʘʪʘ ʜʠʩʮʠʧʣʠ-

ʥʘ ʠ ʧʨʝʜʣʘʛʘ ʤʝʨʢʠ ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝʪʦ ʠʤ ʧʨʝʜ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ; 

5. ʜʘʚʘ ʤʝʪʦʜʠʯʝʩʢʠ ʫʢʘʟʘʥʠʷ ʥʘ ʬʠʥʘʥʩʦʚʠʪʝ ʠʥʩʧʝʢʪʦʨʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 

ʜʝʡʥʦʩʪʠʪʝ ʧʦ ʪʦʟʠ ʟʘʢʦʥ ʠ ʠʟʚʲʨʰʚʘ ʢʦʥʪʨʦʣ ʧʦ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʠʥʩʧʝʢʮʠʦʥʥʘʪʘ 

ʜʝʡʥʦʩʪ; 

6. ʦʨʛʘʥʠʟʠʨʘ ʦʙʫʯʝʥʠʝ ʟʘ ʧʲʨʚʦʥʘʯʘʣʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʥʦʚʦ-

ʥʘʟʥʘʯʝʥʠʪʝ ʩʣʫʞʠʪʝʣʠ, ʟʘ ʧʦʜʜʲʨʞʘʥʝ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʢʚʘʣʠʬʠʢʘʮʠʷʪʘ, ʢʘʢʪʦ ʠ 

ʟʘ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʥʦʚʠ ʧʨʦʬʝʩʠʦʥʘʣʥʠ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ ʥʘ ʘʛʝʥ-

ʮʠʷʪʘ; 

7. ʦʩʲʱʝʩʪʚʷʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ʜʨʫʛʠ ʜʲʨʞʘʚʥʠ ʦʨ-

ʛʘʥʠ; 

8. ʩʲʪʨʫʜʥʠʯʠ ʩ ʬʠʥʘʥʩʦʚʦ-ʢʦʥʪʨʦʣʥʠʪʝ ʦʨʛʘʥʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ ʜʨʫʛʠ ʜʲʨʞʘ-

ʚʠ ʠ ʤʝʞʜʫʥʘʨʦʜʥʠ ʦʨʛʘʥʠʟʘʮʠʠ; 

9. ʦʢʘʟʚʘ ʩʲʜʝʡʩʪʚʠʝ ʥʘ ʢʦʥʪʨʦʣʴʦʨʠʪʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ, ʟʘ ʧʨʝʜʦʩʪʘ-

ʚʷʥʝʪʦ ʥʘ ʜʦʩʪʲʧ ʜʦ ʧʦʤʝʱʝʥʠʷ ʠ/ʠʣʠ ʜʦʢʫʤʝʥʪʘʮʠʷ ʠ ʥʦʩʠʪʝʣʠ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʜʘʥʥʠ, ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʢʦʥʪʨʦʣʘ ʠ ʧʨʦʚʝʨʢʠʪʝ ʥʘ ʤʷʩʪʦ - ʧʨʠ 

ʦʪʢʘʟ ʥʘ ʧʨʦʚʝʨʷʚʘʥʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʥʘ ʣʠʮʝ, ʬʠʥʘʥʩʠʨʘʥʠ ʩʲʩ ʩʨʝʜʩʪʚʘ ʧʦ ʤʝʞ-

ʜʫʥʘʨʦʜʥʠ ʜʦʛʦʚʦʨʠ ʠʣʠ ʧʨʦʛʨʘʤʠ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ. 

ɼʘʥʲʯʝʥ ʢʦʥʪʨʦʣ. ʅʘʮʠʦʥʘʣʥʘ ʘʛʝʥʮʠʷ ʟʘ ʧʨʠʭʦʜʠʪʝ 

ʉʲʱʥʦʩʪ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʘʥʲʯʥʠʷ ʢʦʥʪʨʦʣ 

ʇʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ ʜʘʥʲʯʥʠʷʪ ʢʦʥʪʨʦʣ ʝ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ, ʥʦ ʪʦʡ ʥʝ ʠʟʯʝʨʧ-

ʚʘ ʚʩʠʯʢʠ ʚʠʜʦʚʝ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ, ʘ ʝ ʩʘʤʦ ʝʜʠʥ ʦʪ ʥʝʛʦʚʠʪʝ ʚʠʜʦʚʝ. ʆʩʲʱʝʩʪʚʷ-

ʚʘ ʩʝ ʚ ʠʥʪʝʨʝʩ ʥʘ ʜʲʨʞʘʚʘʪʘ ʠ ʦʙʱʠʥʠʪʝ, ʢʦʝʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷ ʥʝʛʦʚʘʪʘ ʦʙʱʝʩʪʚʝʥʘ 

ʟʥʘʯʠʤʦʩʪ. ʉʫʙʝʢʪʠʪʝ ʥʘ ʪʦʟʠ ʢʦʥʪʨʦʣ ʥʝ ʩʝ ʥʘʤʠʨʘʪ ʚ ʧʨʷʢʘ ʚʨʲʟʢʘ ʩ ʦʨʛʘʥʠʟʘʮʠʷ-

ʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʜʘʥʲʯʥʠʷ ʩʫʙʝʢʪ, ʢʦʝʪʦ ʛʠ ʠʟʢʣʶʯʚʘ ʦʪ ʩʠʩʪʝʤʘʪʘ ʥʘ ʚʲʪʨʝʰ-

ʥʠʷ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ. ʊʝ ʩʝ ʥʘʤʠʨʘʪ ʚ ʪʨʫʜʦʚʦ-ʧʨʘʚʥʠ ʦʪʥʦʰʝʥʠʷ ʩʲʩ ʩʧʝʮʠʘʣʥʦ 

ʩʲʟʜʘʜʝʥʘ ʟʘ ʮʝʣʪʘ ʠʥʩʪʠʪʫʮʠʷ ʥʘ ʜʲʨʞʘʚʘʪʘ, ʚ ʣʠʮʝʪʦ ʥʘ ɻʣʘʚʥʘ ʜʘʥʲʯʥʘ ʜʠʨʝʢʮʠʷ 

ʢʲʤ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʬʠʥʘʥʩʠʪʝ. 

ʉʣʝʜʦʚʘʪʝʣʥʦ ʜʘʥʲʯʥʠʷʪ ʢʦʥʪʨʦʣ ʝ ʚʲʥʰʝʥ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ, ʦʩʲʱʝʩʪʚʷʚʘʥ ʦʪ 

ʜʲʨʞʘʚʥʠ ʩʪʨʫʢʪʫʨʠ ʠ ʚ ʠʥʪʝʨʝʩ ʥʘ ʜʲʨʞʘʚʘʪʘ ʠ ʦʙʱʝʩʪʚʦʪʦ. ʅʝʛʦʚʘʪʘ ʧʨʘʢʪʠʯʝʩʢʘ 

ʨʝʘʣʠʟʘʮʠʷ ʩʝ ʧʦʩʪʠʛʘ ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ʜʚʝ ʢʦʥʢʨʝʪʥʠ ʬʦʨʤʠ - ʜʘʥʲʯʥʘ ʧʨʦʚʝʨʢʘ ʠ 
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ʜʘʥʲʯʥʘ ʨʝʚʠʟʠʷ. ʊʝʭʝʥ ʦʙʝʢʪ ʝ ʜʝʡʥʦʩʪʪʘ ʥʘ ʜʘʥʲʯʥʠʪʝ ʩʫʙʝʢʪʠ, ʩʚʲʨʟʘʥʘ ʩ ʬʦʨ-

ʤʠʨʘʥʝʪʦ ʥʘ ʜʦʭʦʜʠ ʠ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʨʘʟʭʦʜʠ, ʥʘʯʠʩʣʷʚʘʥʝʪʦ ʥʘ ʜʘʥʲʯʥʦʪʦ ʟʘ-

ʜʲʣʞʝʥʠʝ, ʥʝʛʦʚʦʪʦ ʦʪʯʠʪʘʥʝ ʠ ʚʥʘʩʷʥʝ ʚ ʩʨʦʢʦʚʝ, ʦʧʨʝʜʝʣʝʥʠ ʦʪ ʜʝʡʩʪʚʘʱʘʪʘ 

ʟʘʢʦʥʦ-ʜʘʪʝʣʥʘ ʠ ʥʦʨʤʘʪʠʚʥʘ ʫʨʝʜʙʘ. 

ɼʘʥʲʯʥʘʪʘ ʧʨʦʚʝʨʢʘ ʟʘʝʤʘ ʦʩʥʦʚʥʦ, ʧʨʠʦʨʠʪʝʪʥʦ ʤʷʩʪʦ ʚ ʜʝʡʥʦʩʪʪʘ ʥʘ ʜʘʥʲʯ-

ʥʠʪʝ ʦʨʛʘʥʠ. ʊʷ ʩʝ ʠʟʧʦʣʟʚʘ, ʢʦʛʘʪʦ ʪʨʷʙʚʘ ʜʘ ʩʝ ʫʩʪʘʥʦʚʷʪ ʨʘʟʭʦʜʠ, ʧʨʠʭʦʜʠ, ʨʝ-

ʛʠʩʪʨʘʮʠʷ ʠ ʧʨʝʨʝʛʠʩʪʨʘʮʠʷ ʟʘ ʜʘʥʲʯʥʠʪʝ ʩʫʙʝʢʪʠ. ɼʘʥʲʯʥʠ ʧʨʦʚʝʨʢʠ ʩʝ ʠʟʚʲʨʰʚʘʪ 

ʠ ʧʦ ʠʩʢʘʥʝ ʥʘ ʜʘʥʲʯʥʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʚ ʜʨʫʛʠ ʨʘʡʦʥʠ ʥʘ ʩʪʨʘʥʘʪʘ. ʈʘʟʥʦʚʠʜʥʦʩʪ 

ʥʘ ʜʘʥʲʯʥʘʪʘ ʧʨʦʚʝʨʢʘ ʝ ʜʝʣʝʛʠʨʘʥʘʪʘ ʜʘʥʲʯʥʘ ʧʨʦʚʝʨʢʘ, ʢʦʷʪʦ ʩʝ ʠʟʚʲʨʰʚʘ ʚʲʚ 

ʚʨʲʟʢʘ ʩ ʜʘʥʲʯʥʠ ʨʝʚʠʟʠʠ ʥʘ ʜʘʥʲʯʥʠ ʩʫʙʝʢʪʠ ʦʪ ʜʨʫʛʠ ʜʘʥʲʯʥʠ ʜʠʨʝʢʮʠʠ. 

ɼʘʥʲʯʥʘʪʘ ʨʝʚʠʟʠʷ ʩʝ ʨʘʟʣʠʯʘʚʘ ʦʪ ʬʠʥʘʥʩʦʚʘʪʘ ʨʝʚʠʟʠʷ. ʈʘʟʣʠʢʘʪʘ ʝ ʚ ʦʙʭʚʘʪʘ 

ʠ ʦʙʝʢʪʘ. ʀ ʜʚʘʪʘ ʚʠʜʘ ʨʝʚʠʟʠʠ ʠʤʘʪ ʟʘ ʦʙʝʢʪ ʬʠʥʘʥʩʦʚʦ-ʩʪʦʧʘʥʩʢʘʪʘ ʜʝʡʥʦʩʪ ʥʘ 

ʢʦʥʪʨʦʣʠʨʘʥʠʪʝ ʦʙʝʢʪʠ, ʧʦ ʢʦʝʪʦ ʩʠ ʧʨʠʣʠʯʘʪ. ʇʨʠʣʠʢʘʪʘ ʝ ʚ ʪʦʚʘ, ʯʝ ʪʝ ʩʘ ʬʦʨʤʠ 

ʥʘ ʧʦʩʣʝʜʚʘʱ ʬʠʥʘʥʩʦʚ ʢʦʥʪʨʦʣ ʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʦʪ ʦʨʛʘʥʠ, ʢʦʠʪʦ ʥʝ ʫʯʘʩʪʚʘʪ ʧʨʷʢʦ 

ʚ ʜʝʡʥʦʩʪʪʘ ʥʘ ʨʝʚʠʟʠʨʘʥʠʷ ʦʙʝʢʪ. 

ɿʘ ʨʘʟʣʠʢʘ ʦʪ ʬʠʥʘʥʩʦʚʘʪʘ, ʜʘʥʲʯʥʘʪʘ ʨʝʚʠʟʠʷ ʥʝ ʦʙʭʚʘʱʘ ʮʷʣʘʪʘ ʬʠʥʘʥʩʦʚʦ-

ʩʪʦʧʘʥʩʢʘ ʜʝʡʥʦʩʪ, ʘ ʩʘʤʦ ʦʥʘʟʠ ʯʘʩʪ ʦʪ ʥʝʷ, ʢʦʷʪʦ ʝ ʥʘʩʦʯʝʥʘ ʢʲʤ ʬʦʨʤʠʨʘʥʝʪʦ ʥʘ 

ʧʨʠʭʦʜʠʪʝ ʠ ʨʘʟʭʦʜʠʪʝ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʪʷʭ ʢʨʘʝʥ ʬʠʥʘʥʩʦʚ ʨʝʟʫʣʪʘʪ. 

ʊʦʚʘ ʝ ʟʥʘʯʠʪʝʣʥʦ ʩʪʝʩʥʝʥ ʦʙʭʚʘʪ, ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʬʠʥʘʥʩʦʚʘʪʘ ʨʝʚʠʟʠʷ, ʥʝʟʘʚʠʩʠʤʦ 

ʦʪ ʦʙʱʠʷʪ ʠʤ ʦʙʝʢʪ. 

ɼʘʥʲʯʥʠʪʝ ʨʝʚʠʟʠʠ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʣʘʥʦʚʠ ʠ ʠʟʚʲʥʧʣʘʥʦʚʠ. ʏʨʝʟ ʪʷʭ ʩʝ ʫʩʪʘʥʦ-

ʚʷʚʘʪ ʟʘʜʲʣʞʝʥʠʷʪʘ ʥʘ ʜʘʥʲʯʥʠʪʝ ʩʫʙʝʢʪʠ ʟʘ ʠʟʪʝʢʣʠʷ ʧʝʨʠʦʜ ʦʪ ʚʨʝʤʝ ʠʣʠ ʟʘ ʫʩʪʘ-

ʥʦʚʷʚʘʥʝ ʥʘ ʦʪʜʝʣʥʠ ʚʠʜʦʚʝ ʜʘʥʲʯʥʠ ʟʘʜʲʣʞʝʥʠʷ. ɼʘʥʲʯʥʠ ʨʝʚʠʟʠʠ ʩʝ ʠʟʚʲʨʰʚʘʪ ʠ 

ʧʨʠ ʣʠʢʚʠʜʘʮʠʷ, ʧʨʠʚʘʪʠʟʘʮʠʷ, ʧʨʝʦʙ-ʨʘʟʫʚʘʥʝ ʠ ʦʙʷʚʷʚʘʥʝ ʚ ʥʝʩʲʩʪʦʷʪʝʣʥʦʩʪ ʥʘ 

ʜʘʥʲʯʥʠ ʩʫʙʝʢʪʠ.  

ʅʘʮʠʦʥʘʣʥʘ ʘʛʝʥʮʠʷ ʟʘ ʧʨʠʭʦʜʠʪʝ 

ʌʫʥʢʮʠʠ ʥʘ ɸʛʝʥʮʠʷʪʘ: 

  - ʦʙʩʣʫʞʚʘ ʜʘʥʲʢʦʧʣʘʪʮʠʪʝ, ʦʩʠʛʫʨʠʪʝʣʠʪʝ, ʦʩʠʛʫʨʝʥʠʪʝ ʠ ʩʘʤʦʦʩʠʛʫʨʷʚʘʱʠʪʝ 

ʩʝ ʣʠʮʘ, ʢʘʪʦ ʠʤ ʦʩʠʛʫʨʷʚʘ ʥʝʦʙʭʦʜʠʤʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʨʘʟʷʩʥʝʥʠʷ ʧʦ ʧʨʘʚʘʪʘ ʠ 

ʟʘʜʲʣʞʝʥʠʷʪʘ ʠʤ, ʦʩʠʛʫʨʷʚʘ ʦʪʧʝʯʘʪʚʘʥʝʪʦ ʠ ʙʝʟʧʣʘʪʥʦʪʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ 

ʜʘʥʲʯʥʠ ʠ ʜʨʫʛʠ ʜʝʢʣʘʨʘʮʠʠ, ʩʲʜʲʨʞʘʱʠ ʫʢʘʟʘʥʠʷ ʟʘ ʧʦʧʲʣʚʘʥʝʪʦ ʠʤ, ʥʘ ʬʦʨʤʫʣʷ-

ʨʠ ʠ ʜʨʫʛʠ ʜʦʢʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʝ ʠʟʠʩʢʚʘʪ ʠʣʠ ʠʟʜʘʚʘʪ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʟʘʢʦʥ, ʢʘʪʦ ʛʠ 

ʧʫʙʣʠʢʫʚʘ ʠ ʚ ʀʥʪʝʨʥʝʪ ʥʘ ʩʪʨʘʥʠʮʘʪʘ ʥʘ ʘʛʝʥʮʠʷʪʘ; 

  - ʫʩʪʘʥʦʚʷʚʘ ʧʫʙʣʠʯʥʠʪʝ ʚʟʝʤʘʥʠʷ ʟʘ ʜʘʥʲʮʠ ʠ ʟʘʜʲʣʞʠʪʝʣʥʠ ʦʩʠʛʫʨʠʪʝʣʥʠ 

ʚʥʦʩʢʠ ʧʦ ʦʩʥʦʚʘʥʠʝ ʠ ʧʦ ʨʘʟʤʝʨ; 

  - ʦʙʝʟʧʝʯʘʚʘ ʠ ʧʨʠʥʫʜʠʪʝʣʥʦ ʩʲʙʠʨʘ ʧʫʙʣʠʯʥʠʪʝ ʚʟʝʤʘʥʠʷ; 

  - ʩʲʙʠʨʘ ʜʦʙʨʦʚʦʣʥʠʪʝ ʧʣʘʱʘʥʠʷ ʥʘ ʧʫʙʣʠʯʥʠʪʝ ʚʟʝʤʘʥʠʷ ʧʦ ʧʘʨʘʛʨʘʬ ʝʜʥʦ; 

  - ʫʩʪʘʥʦʚʷʚʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ ʠ ʥʘʣʘʛʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʥʘʢʘʟʘ-

ʥʠʷ ʧʦ ʜʘʥʲʯʥʠʪʝ ʟʘʢʦʥʠ, ʢʘʢʪʦ ʠ ʧʦ ʟʘʢʦʥʠʪʝ, ʨʝʛʣʘʤʝʥʪʠʨʘʱʠ ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ 

ʦʩʠʛʫʨʠʪʝʣʥʠ ʚʥʦʩʢʠ; 

  - ʨʘʟʛʣʝʞʜʘ ʞʘʣʙʠ ʩʨʝʱʫ ʠʟʜʘʜʝʥʠ ʦʪ ʥʝʡʥʠ ʦʨʛʘʥʠ ʘʢʪʦʚʝ ʠʣʠ ʩʨʝʱʫ ʦʪʢʘʟʠ 

ʟʘ ʠʟʜʘʚʘʥʝ ʥʘ ʘʢʪʦʚʝ, ʢʘʢʪʦ ʠ ʩʨʝʱʫ ʜʝʡʩʪʚʠʷ ʠʣʠ ʦʪʢʘʟʠ ʦʪ ʜʝʡʩʪʚʠʷ ʥʘ ʥʝʡʥʠ 

ʦʨʛʘʥʠ ʠʣʠ ʩʣʫʞʠʪʝʣʠ; 

  - ʚʦʜʠ ʨʝʛʠʩʪʲʨ ʥʘ ʣʠʮʘʪʘ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʨʝʛʠʩʪʨʘʮʠʷ ʧʦ ʨʝʜʘ ʥʘ ɼʘʥʲʯʥʦ-

ʦʩʠʛʫʨʠʪʝʣʥʠʷ ʧʨʦʮʝʩʫʘʣʝʥ ʢʦʜʝʢʩ, ʣʠʮʘʪʘ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʧʦ ʪʨʫʜʦʚʦ ʧʨʘʚʦʦʪʥʦ-

ʰʝʥʠʝ, ʩʲʟʜʘʚʘ ʠ ʧʦʜʜʲʨʞʘ ʙʘʟʠ ʜʘʥʥʠ ʟʘ ʪʷʭ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 
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ʜʝʡʥʦʩʪʪʘ ʡ ʠ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʟʘʜʲʣʞʠʪʝʣʥʦʪʦ ʩʦʮʠʘʣʥʦ ʦʩʠʛʫʨʷʚʘʥʝ, ʥʘ ʄʠʥʠʩʪʝʨ-

ʩʪʚʦʪʦ ʥʘ ʬʠʥʘʥʩʠʪʝ ʠ ʦʙʱʠʥʠʪʝ; 

  - ʘʥʘʣʠʟʠʨʘ ʧʨʠʭʦʜʠʪʝ ʠ ʧʨʠʭʦʜʥʘʪʘ ʧʨʘʢʪʠʢʘ; 

  - ʫʩʪʘʥʦʚʷʚʘ ʠ ʩʲʙʠʨʘ ʦʧʨʝʜʝʣʝʥʠ ʩʲʩ ʟʘʢʦʥ ʯʘʩʪʥʠ ʜʲʨʞʘʚʥʠ ʚʟʝʤʘʥʠʷ; 

  - ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʲʨʞʘʚʘʪʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʧʦ ʥʝʩʲʩʪʦʷʪʝʣʥʦʩʪ ʚ ʩʣʫʯʘʠʪʝ, 

ʢʦʛʘʪʦ ʜʲʨʞʘʚʘʪʘ ʝ ʢʨʝʜʠʪʦʨ ʩ ʧʫʙʣʠʯʥʠ ʠʣʠ ʦʧʨʝʜʝʣʝʥʠ ʩʲʩ ʟʘʢʦʥ ʯʘʩʪʥʠ ʜʲʨʞʘʚ-

ʥʠ ʚʟʝʤʘʥʠʷ; 

  - ʦʨʛʘʥʠʟʠʨʘ, ʨʲʢʦʚʦʜʠ ʠ ʩʪʦʧʘʥʠʩʚʘ ʤʝʩʪʘʪʘ ʟʘ ʧʫʙʣʠʯʥʠ ʨʘʟʧʨʦʜʘʞʙʠ ʠ ʧʦʜ-

ʜʲʨʞʘ ʚ ʠʥʪʝʨʥʝʪ ʘʢʪʫʘʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʧʨʦʜʘʚʘʥʠʪʝ ʚʝʱʠ ʠ ʧʨʘʚʘ; 

  - ʧʨʠʝʤʘ, ʩʲʭʨʘʥʷʚʘ, ʫʧʨʘʚʣʷʚʘ ʠ ʧʨʦʜʘʚʘ ʠʤʫʱʝʩʪʚʘ, ʧʨʠʜʦʙʠʪʠ ʦʪ ʜʲʨʞʘʚʘʪʘ 

ʚ ʧʨʦʠʟʚʦʜʩʪʚʦʪʦ ʧʦ ʥʝʩʲʩʪʦʷʪʝʣʥʦʩʪ; 

  - ʧʨʠʝʤʘ, ʩʲʭʨʘʥʷʚʘ, ʫʧʨʘʚʣʷʚʘ ʠ ʧʨʦʜʘʚʘ ʚʩʠʯʢʠ ʢʦʥʬʠʩʢʫʚʘʥʠ, ʦʪʥʝʪʠ ʠ 

ʠʟʦʩʪʘʚʝʥʠ ʚ ʧʦʣʟʘ ʥʘ ʜʲʨʞʘʚʘʪʘ ʠʤʫʱʝʩʪʚʘ; 

  - ʦʩʲʱʝʩʪʚʷʚʘ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʠ ʜʨʫʛʠ ʠʥʩʪʠ-

ʪʫʮʠʠ ʧʨʠ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʯʣ. 256 ʦʪ ɼʦʛʦʚʦʨʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱ-

ʥʦʩʪ ʠ ʦʩʲʱʝʩʪʚʷʚʘ ʦʙʝʟʧʝʯʘʚʘʥʝʪʦ ʠ ʧʨʠʥʫʜʠʪʝʣʥʦʪʦ ʩʲʙʠʨʘʥʝ ʥʘ ʚʟʝʤʘʥʠʷ ʧʦ 

ʨʝʰʝʥʠʷ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ, ʉʲʚʝʪʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ ʩʲʶʟ, ʉʲʜʘ ʥʘ ɽʚʨʦ-

ʧʝʡʩʢʠʪʝ ʦʙʱʥʦʩʪʠ ʠ ɽʚʨʦʧʝʡʩʢʘʪʘ ʮʝʥʪʨʘʣʥʘ ʙʘʥʢʘ, ʩ ʢʦʠʪʦ ʩʝ ʥʘʣʘʛʘʪ ʧʘʨʠʯʥʠ 

ʟʘʜʲʣʞʝʥʠʷ, ʧʦʜʣʝʞʘʱʠ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʩʥʦʚʘʥʠʝ ʯʣ. 256 ʦʪ ɼʦʛʦʚʦʨʘ ʟʘ ʩʲʟʜʘ-

ʚʘʥʝ ʥʘ ɽʚʨʦʧʝʡʩʢʘʪʘ ʦʙʱʥʦʩʪ; 

  - ʦʩʠʛʫʨʷʚʘ ʠ ʨʘʟʧʨʝʜʝʣʷ ʤʘʪʝʨʠʘʣʥʦ-ʪʝʭʥʠʯʝʩʢʘʪʘ ʙʘʟʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ 

ʜʝʡʥʦʩʪʪʘ ʩʠ; 

  - ʠʟʧʲʣʥʷʚʘ ʨʝʰʝʥʠʷ ʟʘ ʢʦʥʬʠʩʢʘʮʠʷ ʠʣʠ ʦʪʥʝʤʘʥʝ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠ ʨʝʰʝʥʠʷ 

ʟʘ ʥʘʣʘʛʘʥʝ ʥʘ ʬʠʥʘʥʩʦʚʠ ʩʘʥʢʮʠʠ, ʧʦʩʪʘʥʦʚʝʥʠ ʚ ʜʲʨʞʘʚʘ - ʯʣʝʥʢʘ ʥʘ ɽʚʨʦʧʝʡʩʢʠʷ 

ʩʲʶʟ, ʠ ʧʨʠʟʥʘʪʠ ʠ ʧʦʜʣʝʞʘʱʠ ʥʘ ʠʟʧʲʣʥʝʥʠʝ ʚ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ; 

  - ʦʩʲʱʝʩʪʚʷʚʘ ʠ ʜʨʫʛʠ ʜʝʡʥʦʩʪʠ, ʚʲʟʣʦʞʝʥʠ ʡ ʩʲʩ ʟʘʢʦʥ. 

ʄʠʪʥʠʯʝʩʢʠ ʢʦʥʪʨʦʣ. ɸʛʝʥʮʠʷ Ăʄʠʪʥʠʮʠò 

ʄʠʪʥʠʯʝʩʢʠ ʥʘʜʟʦʨ ʝ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʤʠʪʥʠʯʝʩʢʠʪʝ ʦʨʛʘʥʠ, 

ʧʨʝʜʧʨʠʝʤʘʥʠ ʩ ʮʝʣ ʦʩʠʛʫʨʷʚʘʥʝ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʤʠʪʥʠʯʝʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʠ ʥʘ 

ʜʨʫʛʠ ʨʘʟʧʦʨʝʜʙʠ, ʧʨʠʣʦʞʠʤʠ ʟʘ ʩʪʦʢʠʪʝ ʧʦʜ ʤʠʪʥʠʯʝʩʢʠ ʥʘʜʟʦʨ. 

ʄʠʪʥʠʯʝʩʢʠ ʢʦʥʪʨʦʣ ʝ ʠʟʚʲʨʰʚʘʥʝʪʦ ʦʪ ʤʠʪʥʠʯʝʩʢʠʪʝ ʦʨʛʘʥʠ ʥʘ ʩʧʝʮʠʬʠʯʥʠ 

ʜʝʡʩʪʚʠʷ ʢʘʪʦ ʧʨʦʚʝʨʢʠ ʥʘ ʩʪʦʢʠ, ʥʘ ʪʨʘʥʩʧʦʨʪʥʠ, ʪʲʨʛʦʚʩʢʠ, ʩʯʝʪʦʚʦʜʥʠ ʠ ʜʨʫʛʠ 

ʜʦʢʫʤʝʥʪʠ ʥʘ ʬʠʟʠʯʝʩʢʠ ʠ ʶʨʠʜʠʯʝʩʢʠ ʣʠʮʘ, ʥʘ ʧʨʝʚʦʟʥʠ ʩʨʝʜʩʪʚʘ, ʥʘ ʙʘʛʘʞʠ ʠ 

ʜʨʫʛʠ ʩʪʦʢʠ, ʧʨʝʥʘʩʷʥʠ ʧʨʝʟ ʜʲʨʞʘʚʥʘʪʘ ʛʨʘʥʠʮʘ, ʠ ʜʨʫʛʠ ʧʦʜʦʙʥʠ ʜʝʡʩʪʚʠʷ ʟʘ 

ʦʩʠʛʫʨʷʚʘʥʝ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʤʠʪʥʠʯʝʩʢʦʪʦ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦ ʠ ʩʧʘʟʚʘʥʝʪʦ ʥʘ ʜʨʫʛʠ 

ʨʘʟʧʦʨʝʜʙʠ, ʧʨʠʣʦʞʠʤʠ ʟʘ ʩʪʦʢʠʪʝ ʧʦʜ ʤʠʪʥʠʯʝʩʢʠ ʥʘʜʟʦʨ, ʢʘʢʪʦ ʠ ʩʲʙʠʨʘʥʝʪʦ ʥʘ 

ʤʠʪʥʠ ʩʙʦʨʦʚʝ. 

ʄʠʪʥʠʯʝʩʢʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ 

ʄʠʪʥʠʯʝʩʢʘʪʘ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʝ ʮʝʥʪʨʘʣʠʟʠʨʘʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʘ ʩʪʨʫʢʪʫʨʘ, 

ʦʨʛʘʥʠʟʠʨʘʥʘ ʚ ɸʛʝʥʮʠʷ "ʄʠʪʥʠʮʠ" ʢʲʤ ʤʠʥʠʩʪʲʨʘ ʥʘ ʬʠʥʘʥʩʠʪʝ, ʢʦʷʪʦ ʝ ʶʨʠʜʠ-

ʯʝʩʢʦ ʣʠʮʝ ʥʘ ʙʶʜʞʝʪʥʘ ʠʟʜʨʲʞʢʘ ʩʲʩ ʩʝʜʘʣʠʱʝ ʉʦʬʠʷ. 

ʌʫʥʢʮʠʠ ʥʘ ʤʠʪʥʠʯʝʩʢʠʪʝ ʦʨʛʘʥʠ: 

- ʦʩʲʱʝʩʪʚʷʚʘʪ ʤʠʪʥʠʯʝʩʢʠ ʥʘʜʟʦʨ ʠ ʢʦʥʪʨʦʣ ʚʲʨʭʫ ʩʪʦʢʠʪʝ, ʧʨʝʚʦʟʥʠʪʝ ʩʨʝʜʩ-

ʪʚʘ ʠ ʣʠʮʘʪʘ ʚ ʟʦʥʠʪʝ ʥʘ ʛʨʘʥʠʯʥʠʪʝ ʢʦʥʪʨʦʣʥʦ-ʧʨʦʧʫʩʢʘʪʝʣʥʠ ʧʫʥʢʪʦʚʝ ʠ ʥʘ ʮʷʣʘ-

ʪʘ ʤʠʪʥʠʯʝʩʢʘ ʪʝʨʠʪʦʨʠʷ ʥʘ ʩʪʨʘʥʘʪʘ; 

- ʠʟʯʠʩʣʷʚʘʪ, ʩʲʙʠʨʘʪ ʠʣʠ ʠʟʠʩʢʚʘʪ ʦʙʝʟʧʝʯʘʚʘʥʝʪʦ ʥʘ ʤʠʪʥʠ ʩʙʦʨʦʚʝ, ʦʧʨʝʜʝ-

ʣʝʥʠ ʧʨʠ ʚʥʦʩ, ʠʟʥʦʩ ʠʣʠ ʪʨʘʥʟʠʪ ʥʘ ʩʪʦʢʠ; 
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- ʧʨʠʣʘʛʘʪ, ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʚʦʷʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪ, ʪʘʨʠʬʥʠʪʝ ʤʝʨʢʠ ʠ ʤʝʨʢʠʪʝ ʥʘ 

ʪʲʨʛʦʚʩʢʘʪʘ ʧʦʣʠʪʠʢʘ ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ; 

- ʟʘʱʠʪʘʚʘʪ ʠʢʦʥʦʤʠʯʝʩʢʠʪʝ ʠʥʪʝʨʝʩʠ ʥʘ ʩʪʨʘʥʘʪʘ ʚ ʨʘʤʢʠʪʝ ʥʘ ʩʚʦʷʪʘ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪ; 

- ʦʩʲʱʝʩʪʚʷʚʘʪ ʤʠʪʥʠʯʝʩʢʦ ʨʘʟʫʟʥʘʚʘʥʝ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʤʠʪʥʠʯʝʩʢʠʪʝ ʠ 

ʚʘʣʫʪʥʠʪʝ ʥʘʨʫʰʝʥʠʷ; 

- ʦʨʛʘʥʠʟʠʨʘʪ ʠ ʦʩʲʱʝʩʪʚʷʚʘʪ ʜʝʡʥʦʩʪʪʘ ʟʘ ʧʨʝʜʦʪʚʨʘʪʷʚʘʥʝ ʠ ʨʘʟʢʨʠʚʘʥʝ ʥʘ 

ʥʝʟʘʢʦʥʥʠʷ ʪʨʘʬʠʢ ʥʘ ʥʘʨʢʦʪʠʯʥʠ ʚʝʱʝʩʪʚʘ ʠ ʧʨʝʢʫʨʩʦʨʠ; 

- ʦʩʲʱʝʩʪʚʷʚʘʪ ʚʘʣʫʪʝʥ ʢʦʥʪʨʦʣ ʚ ʨʘʤʢʠʪʝ ʥʘ ʧʨʝʜʦʩʪʘʚʝʥʘʪʘ ʠʤ ʩʲʩ ʟʘʢʦʥ ʢʦʤ-

ʧʝʪʝʥʪʥʦʩʪ; 

- ʠʟʜʘʚʘʪ ʨʝʰʝʥʠʷ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʤʠʪʥʠʯʝʩʢʠʪʝ ʨʘʟʧʦʨʝʜʙʠ; 

- ʦʩʲʱʝʩʪʚʷʚʘʪ ʜʝʡʥʦʩʪ ʧʦ ʫʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʥʘʨʫʰʝʥʠʷ ʠ ʥʘ-

ʣʘʛʘʥʝ ʥʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʠ ʥʘʢʘʟʘʥʠʷ; 

- ʫʯʘʩʪʚʘʪ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʧʝʨʘʪʠʚʥʦ-ʠʟʜʠʨʚʘʪʝʣʥʘ ʜʝʡʥʦʩʪ ʩʲʚʤʝʩʪʥʦ ʩ 

ʦʨʛʘʥʠʪʝ ʥʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʠ ʧʦ ʨʝʜʘ ʥʘ 

ɿʘʢʦʥʘ ʟʘ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʨʘʙʦʪʠ ʠ ʩ ʦʨʛʘʥʠʪʝ ʥʘ ɼʲʨʞʘʚʥʘ ʘʛʝʥ-

ʮʠʷ "ʅʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ" ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʠ ʧʦ ʨʝʜʘ ʥʘ ɿʘʢʦʥʘ ʟʘ ɼʲʨʞʘʚʥʘ ʘʛʝʥ-

ʮʠʷ "ʅʘʮʠʦʥʘʣʥʘ ʩʠʛʫʨʥʦʩʪ"; 

- ʧʨʠʣʘʛʘʪ ʤʝʨʢʠ ʟʘ ʛʨʘʥʠʯʝʥ ʢʦʥʪʨʦʣ ʟʘ ʟʘʱʠʪʘ ʥʘ ʧʨʘʚʘ ʚʲʨʭʫ ʠʥʪʝʣʝʢʪʫʘʣʥʘ-

ʪʘ ʩʦʙʩʪʚʝʥʦʩʪ; 

- ʦʩʲʱʝʩʪʚʷʚʘʪ ʨʘʟʩʣʝʜʚʘʥʝ ʠʣʠ ʦʪʜʝʣʥʠ ʜʝʡʩʪʚʠʷ ʧʦ ʨʘʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʧʨʝʩ-

ʪʲʧʣʝʥʠʷ ʚ ʩʣʫʯʘʠʪʝ, ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʠ ʧʦ ʨʝʜʘ ʥʘ ʅʘʢʘʟʘʪʝʣʥʦ-ʧʨʦʮʝʩʫʘʣʥʠʷ ʢʦ-

ʜʝʢʩ. 
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CYBERSECURITY "IMMENSE" INFORMATION SPACE.  

 

Radoslav B. Ghalakov, Kaloyan A. Iliev  

ñɺ ʥʘʰʝʪʦ ʜʠʛʠʪʘʣʥʦ ʚʨʝʤʝ ʚʲʧʨʦʩʠʪʝ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʥʝ 

ʟʘʩʷʛʘʪ ʩʘʤʦ ʭʦʨʘʪʘ ʦʪ ʪʝʭʥʦʣʦʛʠʯʥʠʪʝ ʩʨʝʜʠ, ʪʝ ʟʘʩʷʛʘʪ ʚʩʠʯʢʠ ʥʘʩ - 

ʙʝʟ ʟʥʘʯʝʥʠʝ ʜʘʣʠ ʨʘʙʦʪʠʰ ʚ ʩʬʝʨʘʪʘ ʥʘ ʙʠʟʥʝʩʘ ʠʣʠ ʧʦʣʠʪʠʢʘʪʘ, ʘʨʤʠ-
ʷʪʘ ʠʣʠ ʤʝʜʠʠʪʝ, ʠʣʠ ʩʠ ʧʨʦʩʪʦ ʛʨʘʞʜʘʥʠʥ.ò  

ɽʨʠʢ ʐʤʠʜ, ʀʟʧʲʣʥʠʪʝʣʝʥ ʧʨʝʜʩʝʜʘʪʝʣ ʥʘ Google 

Abstract: Problems related to information security and successfully countering hackers, 

cyber threats, cyber terrorism and cyber warfare have long been accepted as one of the 

greatest challenges of the modern information society, the demand for successful deci-
sions and actions in the field of cybersecurity, already exceed the limits of a single sci-

ence or state and require complex interdisciplinary approach involving all stakehold-
ers. Cybersecurity is a key element of the national security state. The high degree of use 

of social networks, which can be viewed as a channel for possible infiltration, espio-

nage and terrorism, is also part of the threats facing it. 

 
Keywords: Hacker - Someone who violates computer security for malicious reasons, 
kudos or personal gain. 

cybersecurity - The activity or process, ability or capability, or state whereby infor-

mation and communications systems and the information contained therein are protect-
ed from and/or defended against damage, unauthorized use or modification, or exploi-

tation. 

cyberspace - The interdependent network of information technology infrastructures, 
that includes the Internet, telecommunications networks, computer systems, and embed-

ded processors and controllers. 

 

ɾʠʚʝʝʤ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʱʝʩʪʚʦ. ʊʘʟʠ ʬʨʘʟʘ ʩʝ ʝ ʧʨʝʚʲʨʥʘʣʘ ʚ ʢʣʠʰʝ ʜʦ 

ʩʪʝʧʝʥ, ʯʝ ʥʝ ʩʝ ʟʘʤʠʩʣʷʤʝ ʟʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʥʝʡʥʠʷ ʩʤʠʩʲʣ. ʉʚʝʪʲʪ ʟʘʧʦʯʥʘ ʜʘ 

ʩʪʘʚʘ ʦʙʝʟʧʦʢʦʠʪʝʣʥʦ ʤʘʣʲʢ, ʦʪʢʘʢʪʦ ʩ ʧʦʤʦʱʪʘ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʪʲʨʩʝʥʝ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʷ ʚ ʠʥʪʝʨʥʝʪ ʤʦʞʝʤ ʜʘ ʫʟʥʘʝʤ ʧʦʜʨʦʙʥʦʩʪʠ ʦʪ ʙʠʦʛʨʘʬʠʪ̫ʘ ʥʘ ʧʦʟʥʘʪʠ 

ʠʣʠ ʥʘʧʲʣʥʦ ʥʝʧʦʟʥʘʪʠ ʣʠʮʘ. 

ɼʦʢʘʟʚʘ ʩʝ ʪʚʲʨʜʝʥʠʝʪʦ, ʯʝ ʠʥʬʦʨʤʘʮʠʷʪʘ ʝ ʤʦʱʥʦ ʦʨʲʞʠʝ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʩʲ-

ʜʲʨʞʘ ʣʠʯʥʠ ʜʘʥʥʠ.  

ɹʫʨʥʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʠ ʩʲʟʜʘʚʘʥʝʪʦ, ʧʦʣʟ-

ʚʘʥʝʪʦ ʠ ʩʲʭʨʘʥʷʚʘʥʝʪʦ ʥʘ ʚʩʷʢʘʢʲʚ ʨʦʜ ʠʥʬʦʨʤʘʮʠʷ ʚ ʮʠʬʨʦʚ ʚʠʜ ʠ ʚ ʠʥʪʝʨʥʝʪ-

ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. ʆʩʥʦʚʝʥ ʧʨʦʙʣʝʤ ʧʨʠ ʥʝʡʥʦʪʦ ʥʘʣʠʯʠʝ ʚ ʠʥʪʝʨʥʝʪ ʝ ʥʘʜʝʞʜʥʘʪʘ ʡ 

ʩʠʛʫʨʥʦʩʪ (ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ) ʦʪ ʢʘʢʚʠʪʦ ʠ ʜʘ ʝ ʧʦʩʝʛʘʪʝʣʩʪʚʘ ï ʜʦʩʪʲʧ, ʢʦʧʠʨʘʥʝ, 

ʤʦʜʠʬʠʮʠʨʘʥʝ ʠʣʠ ʫʥʠʱʦʞʘʚʘʥʝ. 
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ʇʦʚʝʯʝ ʦʪ 20 ʛʦʜʠʥʠ ʩʣʝʜ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ, ʚ ʥʝʛʦ ʥʷʤʘ ʥʠʪʦ ʝʜʥʘ ʜʝʡ-

ʥʦʩʪ, ʧʨʠ ʢʦʷʪʦ ʩ ʠʥʬʦʨʤʘʮʠʷʪʘ ʜʘ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʟʣʦʫʧʦʪʨʝʙʠ, ʠ ʪʦʚʘ ʝ ʥʝʧʨʠʝʤʣʠ-

ʚʦ. ʀʟʥʝʥʘʜʚʘʱʦ ʛʦʣʷʤ ʙʨʦʡ ʭʦʨʘ ʥʝ ʩʘ ʥʘʷʩʥʦ ʢʘʢʚʦ ʠ ʢʘʢ ʩʝ ʩʣʫʯʚʘ ʚ ʠʥʪʝʨʥʝʪ. ʊʝ 

ʩʘ ʧʨʦʩʪʦ ʧʦʣʟʚʘʪʝʣʠ, ʢʦʠʪʦ ʚʷʨʚʘʪ, ʯʝ ʱʦʤ ʥʝ ʧʣʘʱʘʪ ʩʤʝʪʢʠʪʝ ʩʠ ʦʥʣʘʡʥ ʠʣʠ ʥʝ 

ʜʘʚʘʪ ʥʦʤʝʨʘ ʥʘ ʢʨʝʜʠʪʥʘʪʘ ʩʠ ʢʘʨʪʘ, ʥʠʱʦ ʣʦʰʦ ʥʝ ʤʦʞʝ ʜʘ ʠʤ ʩʝ ʩʣʫʯʠ. ʅʠʢʦʛʘ 

ʥʝ ʪʨʷʙʚʘ ʜʘ ʢʘʟʚʘʤʝ Ăʊʦʚʘ ʥʷʤʘ ʜʘ ʩʝ ʩʣʫʯʠ ʩ ʤʝʥò, ʟʘʱʦʪʦ ʥʠʢʦʛʘ ʥʝ ʙʠʚʘ ʜʘ ʧʦʜ-

ʮʝʥʷʚʘʤʝ ʢʠʙʝʨʧʨʝʩʪʲʧʥʠʮʠʪʝ. 

ʊʝʤʘʪʘ ʟʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʦʙʲʨʢʚʘʱʘ, ʘ ʠ ʪʝʨʤʠʥʦʣʦʛʠʷʪʘ ʝ ʢʘ-

ʪʦ ʚʟʝʪʘ ʦʪ ʯʫʞʜ ʝʟʠʢ, ʥʦ ʚʲʧʨʝʢʠ ʪʦʚʘ ʝ ʚʘʞʥʦ ʜʘ ʩʤʝ ʥʘʷʩʥʦ ʩ ʨʠʩʢʦʚʝʪʝ ʡ ʠ ʢʘʢʚʦ 

ʦʟʥʘʯʘʚʘʪ ʪʝ ʟʘ ʥʘʩ. 

ʈʘʟʰʠʨʷʚʘʥʝʪʦ ʥʘ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʩʲʟʜʘʜʝ ʥʦʚʠ ʠ ʥʘʨʘʩʪʚʘʱʠ ʟʘʧʣʘʭʠ ʟʘ 

ʢʦʤʫʥʠʢʘʮʠʠʪʝ. ʊʦ ʤʦʞʝ ʜʘ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʝʣʝʢʪʨʦʥʥʘ ʧʨʝʥʦʩʥʘ ʩʨʝʜʘ ʥʘ ʢʦʤ-

ʧʶʪʲʨʥʠʪʝ ʤʨʝʞʠ, ʚ ʢʦʷʪʦ ʩʝ ʠʟʚʲʨʰʚʘʪ online ʢʦʤʫʥʠʢʘʮʠʠ ʠ ʩʧʦʜʝʣʷʥʝ ʥʘ ʠʥ-

ʬʦʨʤʘʮʠʷ. ʎʝʣʠʷ ʥʘʙʦʨ ʦʙʦʨʫʜʚʘʥʝ ʩ ʧʨʦʛʨʘʤʠʨʫʝʤʠ ʝʣʝʤʝʥʪʠ ʠʣʠ ʢʦʤʧʶʪʨʠ 

ʩʲʟʜʘʚʘʪ ʥʦʚʘ ʦʙʣʘʩʪ ʟʘ ʘʪʘʢʘ ʦʪ ʩʪʨʘʥʘ ʥʘ ʭʘʢʝʨʠʪʝ.  

ʎʝʣ ʥʘ ʢʠʙʝʨ ʘʪʘʢʘʪʘ ʤʦʞʝ ʜʘ ʝ ʰʧʠʦʥʘʞ, ʩʘʙʦʪʠʨʘʥʝ ʠʣʠ ʬʠʟʠʯʝʩʢʦ ʫʥʠʱʦ-

ʞʝʥʠʝ. ʐʧʠʦʥʘʞʲʪ ʝ ʧʨʠʜʦʙʠʚʘʥʝ ʥʘ ʩʝʥʟʠʪʠʚʥʘ, ʣʠʯʥʘ ʠʣʠ ʢʣʘʩʠʬʠʮʠʨʘʥʘ ʠʥ-

ʬʦʨʤʘʮʠʷ. ʌʠʟʠʯʝʩʢʦʪʦ ʫʥʠʱʦʞʝʥʠʝ ʝ ʨʝʟʫʣʪʘʪ ʦʪ ʘʪʘʢʘ ʚ ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, 

ʧʨʠ ʢʦʷʪʦ ʩ ʮʝʣʠ ʚʲʟʜʝʡʩʪʚʠʝ ʚʲʨʭʫ ʩʠʩʪʝʤʠʪʝ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʠ ʜʦʙʠʚʘʥʝ ʥʘ ʜʘʥʥʠ 

(SCADA-  system control and data acquisition) ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʜʘ ʩʝ ʥʘʨʫʰʠ ʧʨʦʮʝ-

ʩʲʪ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʠʥʜʫʩʪʨʠʘʣʥʠʪʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʠ ʧʨʦʮʝʩʠ. 

ʉʧʦʨʝʜ ʧʨʦʬʝʩʦʨ ʜʦʢʪʦʨ ʥʘ ʥʘʫʢʠʪʝ ɽʚʛʝʥʠ ʅʠʢʦʣʦʚ, ʙʠʚʰ ʜʠʨʝʢʪʦʨ ʥʘ ʅʘʮʠ-

ʦʥʘʣʥʘʪʘ ʣʘʙʦʨʘʪʦʨʠʷ ʧʦ ʢʦʤʧʶʪʲʨʥʘ ʚʠʨʫʩʦʣʦʛʠʷ ʧʨʠ ɹʲʣʛʘʨʩʢʘʪʘ ʘʢʘʜʝʤʠʷ ʥʘ 

ʥʘʫʢʠʪʝ Ăɺʩʷʢʘ ʟʘʧʣʘʭʘ ʚ ʠʥʪʝʨʥʝʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʚʟʠʤʘ ʥʘ ʩʝʨʠʦʟʥʦ ʠ ʥʘ ʥʝʷ ʜʘ ʩʝ 

ʨʝʘʛʠʨʘ ʘʜʝʢʚʘʪʥʦò.  

ʂʘʢ ʱʝ ʩʝ ʧʦʯʫʚʩʪʚʘʪʝ, ʘʢʦ ʩʝ ʩʲʙʫʜʠʪʝ ʝʜʥʘ ʭʫʙʘʚʘ ʩʫʪʨʠʥ ʠ ʨʘʟʙʝʨʝʪʝ, ʯʝ 

ʚʩʠʯʢʠʪʝ ʚʠ ʣʠʯʥʠ ʜʘʥʥʠ ʩʘ ʦʪʢʨʘʜʥʘʪʠ? ʉʮʝʥʘʨʠʷʪ ʝ ʩʲʚʩʝʤ ʚʲʟʤʦʞʝʥ. ɺ ʧʦʩʣʝʜ-

ʥʠʪʝ ʛʦʜʠʥʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʠʣʠʦʥʠ ʭʦʨʘ ʙʝ ʦʪʢʨʘʜʥʘʪʘ ʧʨʠ ʭʘʢʝʨʩʢʠ ʘʪʘʢʠ, ʘ 

ʙʠʟʥʝʩʲʪ ʙʝ ʣʠʰʝʥ ʦʪ ʤʠʣʠʘʨʜʠ ʜʦʣʘʨʠ ʟʘʨʘʜʠ ʢʠʙʝʨʧʨʝʩʪʲʧʣʝʥʠʷ. ɿʘʪʦʚʘ ʩʠʛʫʨ-

ʥʦʩʪʪʘ ʚ ʠʥʪʝʨʥʝʪ ʝ ʧʦ-ʚʘʞʥʘ ʦʪ ʚʩʷʢʦʛʘ. 

ʅʝʧʨʝʢʲʩʥʘʪʦ ʝʩʢʘʣʠʨʘʱʠʷʪ ʢʠʙʝʨʨʠʩʢ ʠ ʧʨʝʪʲʨʧʷʚʘʥʠʪʝ ʟʘʛʫʙʠ ʥʘ ʦʨʛʘʥʠʟʘ-

ʮʠʠʪʝ ʚ ʩʚʝʪʦʚʝʥ ʘʩʧʝʢʪ ʥʘʣʘʛʘʪ ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʨʝʜʦʚʥʘ ʧʨʦʚʝʨʢʘ ʩ ʮʝʣ ʧʦʚʠ-

ʰʘʚʘʥʝ ʠ ʛʘʨʘʥʪʠʨʘʥʝ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʠʤ.  

ɺ ʛʣʦʙʘʣʝʥ ʧʣʘʥ, ʚ 80% ʦʪ ʭʘʢʥʘʪʠʪʝ ʧʨʝʟ ʠʟʤʠʥʘʣʘʪʘ 2016 ʛ. ʦʨʛʘʥʠʟʘʮʠʠ, ʜʦʩ-

ʪʲʧʲʪ ʝ ʧʦʣʫʯʝʥ ʦʪ ʭʘʢʝʨʠʪʝ ʯʨʝʟ ʫʝʙ ʘʧʣʠʢʘʮʠʠ. ʅʘʙʣʶʜʘʚʘ ʩʝ ʟʘʯʝʩʪʷʚʘʥʝ ʠ ʥʘ 

DdoS (ʩʲʢʨʘʱʝʥʠʝʪʦ ʠʜʚʘ ʦʪ Distributed Denial of Service ʠ ʦʟʥʘʯʘʚʘ ʝʜʥʦʚʨʝʤʝʥʥʘ 

ʘʪʘʢʘ ʦʪ ʛʦʣʷʤ ʙʨʦʡ ʩʠʩʪʝʤʠ) ʘʪʘʢʠʪʝ, ʥʘ Ransomware (ʢʨʠʧʪʦʣʦʢʝʨ) ʠ Phishing 

(ʬʠʰʠʥʛ ʘʪʘʢʘ). ɸʪʘʢʠʪʝ ʩ ʢʨʠʧʪʦʣʦʢʝʨʠ ʩʝ ʦʧʨʝʜʝʣʠʭʘ ʢʘʪʦ ʝʜʥʘ ʦʪ ʥʘʡ-ʛʦʣʝʤʠʪʝ 

ʟʘʧʣʘʭʠ ʧʨʝʟ 2016-ʪʘ ʛʦʜʠʥʘ, ʪʲʡ ʢʘʪʦ ʪʝ ʤʦʛʘʪ ʜʘ ʧʨʠʯʠʥʷʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʤʘʱʘʙ-

ʥʠ ʱʝʪʠ ʥʘ ʘʪʘʢʫʚʘʥʠʪʝ ʞʝʨʪʚʠ.  

ʂʨʠʧʪʦʣʦʢʝʨʠʪʝ ʤʦʛʘʪ ʜʘ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʢʘʥʘʣʠ ʥʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ï ʩʦ-

ʮʠʘʣʥʠ ʤʨʝʞʠ, ʠʤʝʡʣʠ, ʤʝʩʠʥʜʞʲʨ, ʧʦʜʭʚʲʨʣʝʥ ʥʦʩʠʪʝʣ ʠ ʜʨ. ʉʘʤʠʷʪ ʢʨʠʧʪʦʣʦʢʝʨ 

ʝ ʧʨʠʢʨʠʪ ʢʘʪʦ ʥʷʢʘʢʲʚ ʜʨʫʛ ʬʘʡʣ, ʥʦ ʩ ʚʛʨʘʜʝʥʦ ʩʲʜʲʨʞʘʥʠʝ. ʊʦʡ ʢʨʠʧʪʠʨʘ ʬʘʡ-

ʣʦʚʝʪʝ, ʠ ʜʦʩʪʲʧ ʜʦ ʪʷʭ ʥʝ ʤʦʞʝ ʜʘ ʩʝ ʧʦʣʫʯʠ, ʦʩʚʝʥ ʘʢʦ ʥʝ ʙʲʜʝ ʧʣʘʪʝʥʘ ʠʩʢʘʥʘʪʘ 

ʦʪ ʭʘʢʝʨʠʪʝ ʩʫʤʘ. ʉʘʤʠʷʪ ʢʨʠʧʪʦʣʦʢʝʨ ʦʩʚʝʥ ʪʦʚʘ ʤʦʞʝ ʜʘ ʟʘʧʦʯʥʝ ʜʘ ʩʝ ʨʘʟʧʨʦʩʪ-

ʨʘʥʷʚʘ ʩʨʝʜ ʢʦʥʪʘʢʪʠʪʝ, ʜʦʨʠ ʙʝʟ ʜʘ ʠʤʘʤʝ ʠʥʬʦʨʤʘʮʠʷ.  
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ʌʠʰʠʥʛ ʘʪʘʢʘʪʘ ʝ ʝʜʠʥ ʦʪ ʤʝʪʦʜʠʪʝ ʥʘ ʩʦʮʠʘʣʥʦʪʦ ʠʥʞʝʥʝʨʩʪʚʦ. ʇʨʠ ʥʝʛʦ ʩʝ 

ʨʘʟʯʠʪʘ ʥʘ ʧʨʦʙʠʚ ʚ ʯʦʚʝʰʢʦʪʦ ʧʦʚʝʜʝʥʠʝ, ʯʨʝʟ ʧʦʜʚʝʞʜʘʥʝ ʥʘ ʜʘʜʝʥʠ ʩʣʫʞʠʪʝʣʠ ʩ 

ʥʝʚʷʨʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʌʠʰʠʥʛ ʘʪʘʢʘʪʘ ʧʦ ʩʲʱʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʥʝ 

ʥʘ ʧʦʜʤʝʥʝʥʦ ʩʲʜʲʨʞʘʥʠʝ ʠʣʠ ʠʟʧʨʘʱʘʯ. ʊʦʚʘ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʨʝʘʣʠʟʠʨʘ ʯʨʝʟ ʠʤʝʡʣ, 

ʤʘʢʘʨ ʯʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʨʘʟʣʠʯʥʠ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠ ʢʘʥʘʣʠ ʟʘ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʤʫ. 

ʊʦʟʠ ʠʤʝʡʣ ʤʦʞʝ ʜʘ ʠʟʛʣʝʞʜʘ ʩʲʚʩʝʤ ʘʚʪʝʥʪʠʯʝʥ, ʥʦ ʥʝ ʝ, ʘ ʮʝʣʪʘ ʤʫ ʤʦʞʝ ʜʘ ʙʲʜʝ 

ʜʘ ʚʠ ʧʦʜʚʝʜʝ ʜʘ ʢʣʠʢʥʝʪʝ ʚʲʨʭʫ ʣʠʥʢ ʢʲʤ ʬʘʣʰʠʚ ʫʝʙ ʩʘʡʪ, ʠʣʠ ʜʘ ʦʪʚʦʨʠʪʝ ʧʨʠ-

ʢʘʯʝʥ ʬʘʡʣ ʩʲʩ ʟʘʨʘʟʝʥʦ ʩʲʜʲʨʞʘʥʠʝ, ʠʣʠ ʜʦʨʠ ʜʘ ʚʠ ʙʲʜʘʪ ʧʦʠʩʢʘʥʠ ʚʘʰʠ ʣʠʯʥʠ 

ʜʘʥʥʠ. ʏʝʩʪʦ ʩʝ ʩʨʝʱʘ ʯʨʝʟ ʬʠʰʠʥʛ ʘʪʘʢʘ ʜʘ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ ʢʨʠʧʪʦʣʦʢʝʨʠ. 

DDoS ʘʪʘʢʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʥʘʩʦʯʚʘʥʝ ʥʘ ʧʨʝʢʦʤʝʨʝʥ ʪʨʘʬʠʢ ʢʲʤ ʩʠʩʪʝʤʠʪʝ 

ʥʘ ʞʝʨʪʚʘʪʘ, ʩ ʢʦʡʪʦ ʩʲʨʚʲʨʠʪʝ ʡ ʥʝ ʤʦʛʘʪ ʜʘ ʩʝ ʩʧʨʘʚʷʪ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʩʝ ʩʨʠʚʘ 

ʜʝʡʥʦʩʪʪʘ ʡ. 

ʆʩʥʦʚʥʘ ʮʝʣ ʚ ʩʬʝʨʘʪʘ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʝ ʯʨʝʟ ʘʢʪʠʚʥʠ ʜʝʡʩʪʚʠʷ ʜʘ ʙʲʜʘʪ 

ʦʪʢʨʠʪʠ, ʥʘʙʣʶʜʘʚʘʥʠ "ʥʘʧʨʝʜʥʘʣʠ ʫʩʪʦʡʯʠʚʠ ʟʘʧʣʘʭʠ" (APT) ʠ ʚʲʪʨʝʰʥʠ ʦʧʘʩ-

ʥʦʩʪʠ ʢʘʪʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʠʤ ʩʝ ʨʝʘʛʠʨʘ ʮʝʣʝʥʘʩʦʯʝʥʦ. 

ʋʩʧʝʭʲʪ ʚ ʧʦʜʛʦʪʦʚʢʘʪʘ ʠ ʚ ʨʝʘʛʠʨʘʥʝʪʦ ʥʘ ʚʩʷʢʘʢʚʠ ʮʝʣʝʥʘʩʦʯʝʥʠ ʘʪʘʢʠ ʩʘ ʨʝ-

ʟʫʣʪʘʪ ʦʪ ʠʟʢʣʶʯʠʪʝʣʥʦ ʟʘʜʲʣʙʦʯʝʥʠ ʧʦʟʥʘʥʠʷ ʠ ʩʝʨʠʦʟʝʥ ʧʨʦʬʝʩʠʦʥʘʣʝʥ ʠʥʪʝʨʝʩ 

ʢʲʤ ʥʘʩʪʦʷʱʘʪʘ ʢʠʙʝʨʩʠʪʫʘʮʠʷ ʚ ʛʣʦʙʘʣʝʥ ʩʚʝʪʦʚʝʥ ʘʩʧʝʢʪ. 

ʂʘʪʦ ʧʦʣʦʞʠʪʝʣʥʘ ʩʚʝʪʦʚʥʘ ʪʝʥʜʝʥʮʠʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʧʦʩʦʯʝʥ ʩʪʨʝʤʝʞʲʪ ʥʘ 

ʬʠʨʤʠ, ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʜʲʨʞʘʚʥʠ ʠʥʩʪʠʪʫʮʠʠ ʜʘ ʪʲʨʩʷʪ ʩʘʤʠ ʫʷʟʚʠʤʦʩʪʠ ʚ ʩʚʦʠʪʝ 

ʤʨʝʞʠ ʠ ʩʠʩʪʝʤʠ, ʩ ʢʦʝʪʦ ʜʘ ʩʝ ʧʨʝʜʧʘʟʷʪ ʦʪ ʝʞʝʜʥʝʚʥʦ ʥʘʙʣʶʜʘʚʘʥʠʪʝ ʜʥʝʩ ʧʨʝʩ-

ʪʲʧʥʠ ʭʘʢʝʨʩʢʠ ʘʪʘʢʠ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʪʝ ʛʘʨʘʥʪʠʨʘʪ ʥʝ ʩʘʤʦ ʩʦʙʩʪʚʝʥʘʪʘ ʩʠ ʢʠʙʝʨ-

ʩʠʛʫʨʥʦʩʪ, ʥʦ ʠ ʪʘʟʠ ʥʘ ʚʩʠʯʢʠ ʩʚʦʠ ʧʘʨʪʥʴʦʨʠ, ʢʣʠʝʥʪʠ ʠ ʢʨʘʡʥʠ ʧʦʪʨʝʙʠʪʝʣʠ, ʩ 

ʯʠʷʪʦ ʠʥʬʦʨʤʘʮʠʷ ʚʩʲʱʥʦʩʪ ʙʦʨʘʚʷʪ ʟʘ ʮʝʣʠʪʝ ʥʘ ʩʚʦʷʪʘ ʜʝʡʥʦʩʪ. 

ʊʘʟʠ ʪʝʥʜʝʥʮʠʷ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʧʦʩʣʝʜʲʢ, ʩʣʝʜ ʢʘʪʦ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʤʥʦʛʦʙ-

ʨʦʡʥʠ ʤʘʱʘʙʥʠ ʭʘʢʝʨʩʢʠ ʧʨʦʙʠʚʠ ʚ ʮʷʣ ʩʚʷʪ, ʜʦʚʝʣʠ ʜʦ ʢʨʠʪʠʯʥʠ ʟʘʛʫʙʠ ʥʘ ʜʘʥʥʠ 

ʠ ʬʠʥʘʥʩʠ. ʑʝ ʚʠ ʜʘʤ ʩʘʤʦ ʥʷʢʦʣʢʦ ʧʨʠʤʝʨʘ, ʢʦʠʪʦ ʨʘʟʢʨʠʚʘʪ ʦʛʨʦʤʥʠʪʝ ʱʝʪʠ, 

ʢʦʠʪʦ ʝʜʥʘ ʟʣʦʥʘʤʝʨʝʥʘ ʭʘʢʝʨʩʢʘ ʘʪʘʢʘ ʤʦʞʝ ʜʘ ʥʘʥʝʩʝ. 

ʇʨʝʟ ʬʝʚʨʫʘʨʠ 2016 ʛ. ʙʝʰʝ ʭʘʢʥʘʪʘ Bangladesh Central bank ʠ ʙʷʭʘ ʦʪʢʨʘʜʥʘʪʠ 

951 ʤʣʥ. ʜʦʣʘʨʘ ʯʨʝʟ ʧʨʦʙʠʚ ʚ SWIFT ʤʨʝʞʘʪʘ ʡ. ʆʩʚʝʥ ʦʛʨʦʤʥʘʪʘ ʩʫʤʘ, ʭʘʢʝʨʠʪʝ 

ʧʦʣʫʯʠʭʘ ʜʦʩʪʲʧ ʠ ʜʦ ʯʫʚʩʪʚʠʪʝʣʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʨʝʜʠʮʘ ʙʘʥʢʦʚʠ ʪʨʘʥʩʬʝʨʠ. 

ɺ ʥʘʯʘʣʦʪʦ ʥʘ ʥʦʝʤʚʨʠ ʩʲʱʘʪʘ ʛʦʜʠʥʘ ʙʝʰʝ ʠʟʚʲʨʰʝʥʘ ʘʪʘʢʘ ʩʨʝʱʫ ʩʠʩʪʝʤʠʪʝ 

ʥʘ ʙʨʠʪʘʥʩʢʘʪʘ Tesco Bank, ʧʨʠ ʢʦʝʪʦ ʙʷʭʘ ʢʦʤʧʨʦʤʝʪʠʨʘʥʠ ʩʤʝʪʢʠʪʝ ʥʘ 40 000 

ʥʝʡʥʠ ʢʣʠʝʥʪʠ. ʆʪ 20 000 ʩʤʝʪʢʠ ʙʷʭʘ ʠʟʚʲʨʰʝʥʠ ʨʝʘʣʥʠ ʬʠʥʘʥʩʦʚʠ ʢʨʘʞʙʠ, ʥʦ 

ʪʦʚʘ ʥʝ ʝ ʚʩʠʯʢʦ, ʟʘʱʦʪʦ ʢʲʤ ʞʝʨʪʚʠʪʝ ʤʦʞʝʤ ʜʘ ʜʦʙʘʚʠʤ ʠ ʜʝʩʝʪʢʠ ʭʠʣʷʜʠ ʜʨʫʛʠ 

ʢʣʠʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʩʝ ʧʦʜʜʘʣʠ ʥʘ ʬʠʰʠʥʛ ʠʤʝʡʣ ʠ ʩʘ ʢʣʠʢʥʘʣʠ ʥʘ ʣʠʥʢ, ʨʘʟʧʨʘʱʘʥ 

ʮʝʣʠ 24 ʯʘʩʘ ʫʞ ʦʪ ʪʷʭʥʘʪʘ ʙʘʥʢʘ. 

ʅʘʩʢʦʨʦ ʙʝʰʝ ʘʪʘʢʫʚʘʥ ʠ AdultFriendFinder, ʧʨʠ ʢʦʝʪʦ ʭʘʢʝʨʠʪʝ ʧʦʣʫʯʠʭʘ ʜʦʩ-

ʪʲʧ ʜʦ ʜʘʥʥʠʪʝ ʥʘ 400 ʤʠʣʠʦʥʘ ʧʦʪʨʝʙʠʪʝʣʠ, ʘ 15 ʤʠʣʠʦʥʘ ʧʨʦʬʠʣʘ ʙʷʭʘ ʠʟʪʨʠʪʠ. 

ɺ ʨʘʤʢʠʪʝ ʥʘ ʦʢʦʣʦ ʛʦʜʠʥʘ ʪʦʚʘ ʝ ʚʪʦʨʠʷʪ ʧʨʦʙʠʚ ʚ ʩʠʩʪʝʤʠʪʝ ʥʘ AdultFriendFinder. 

Yahoo ʧʨʠʟʥʘ ʟʘ ʦʪʢʨʘʜʥʘʪʠ ʣʠʯʥʠ ʜʘʥʥʠ ʥʘ ʥʝʛʦʚʠ ʧʦʪʨʝʙʠʪʝʣʠ ʧʨʝʟ 2014-ʪʘ, 

ʢʦʛʘʪʦ ʩʘ ʙʠʣʠ ʭʘʢʥʘʪʠ 500 ʤʠʣʠʦʥʘ ʘʢʘʫʥʪʘ. ʊʦʚʘ ʩʧʦʢʦʡʥʦ ʤʦʞʝʤ ʜʘ ʥʘʨʝʯʝʤ 

ʥʘʡ-ʤʘʱʘʙʥʘʪʘ ʭʘʢʝʨʩʢʘ ʘʪʘʢʘ ʚ ʧʦʩʣʝʜʥʠʪʝ ʛʦʜʠʥʠ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʝ ʩʲʜʲʨʞʘʣʘ 

ʠʤʝʥʘ, ʠʤʝʡʣʠ, ʧʘʨʦʣʠ, ʪʝʣʝʬʦʥʥʠ ʥʦʤʝʨʘ, ʨʦʞʜʝʥʠ ʜʘʪʠ, ʜʘʥʥʠ ʦʪ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ 

ʠ ʙʘʥʢʦʚʠ ʩʤʝʪʢʠ. ʊʦʟʠ ʧʨʦʙʠʚ ʙʫʢʚʘʣʥʦ ʦʙʝʟʮʝʥʠ ʘʢʮʠʠʪʝ ʥʘ Yahoo, ʢʦʡʪʦ ʜʦ ʪʦʟʠ 

ʤʦʤʝʥʪ ʩʝ ʢʦʪʠʨʘʰʝ ʜʦʩʪʘ ʚʠʩʦʢʦ. 
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ʇʨʠʤʝʨʠʪʝ ʩʘ ʙʝʟʢʨʘʡʥʠ. ʅʦ ʪʝ ʧʦʣʦʞʠʭʘ, ʩʧʦʨʝʜ ʤʝʥ, ʦʩʥʦʚʠʪʝ ʥʘ ʩʚʝʪʦʚʥʘʪʘ 

ʪʝʥʜʝʥʮʠʷ ʟʘ ʧʦʚʠh ʘʚʘʥʝ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ. ɿʘʱʦʪʦ ʦʩʚʝʥ ʨʝʘʣʥʠʪʝ ʟʘʛʫʙʠ ʥʘ 

ʘʪʘʢʫʚʘʥʠʪʝ ʬʠʨʤʠ, ʪʝʟʠ ʧʨʦʙʠʚʠ ʚʩʲʱʥʦʩʪ ʧʦʨʘʞʜʘʪ ʠ ʟʥʘʯʠʪʝʣʝʥ ʦʙɦ ʝʩʪʚʝʥ 

ʦʪʟʚʫʢ, ʦʪ ʢʦʡʪʦ ʪʨʘʡʥʦ ʩʪʨʘʜʘ ʠ ʠʤʠʜʞʲʪ ʥʘ ʞʝʨʪʚʠʪʝ. 

ʇʦ-ʜʘʣʥʦʚʠʜʥʦ ʝ ʜʘ ʥʝ ʯʘʢʘʰ ʜʘ ʨʘʟʙʝʨʝʰ ʜʘʣʠ ʤʨʝʞʠʪʝ ʠ ʩʠʩʪʝʤʠʪʝ ʪʠ ʩʘ ʫʷʟ-

ʚʠʤʠ, ʘ ʜʘ ʧʨʦʚʝʨʠʰ ʩʘʤ ʠ ʨʝʩʧʝʢʪʠʚʥʦ ï ʜʘ ʚʟʝʤʝʰ ʥʫʞʥʠʪʝ ʤʝʨʢʠ. 

ɼʦʧʨʠʥʘʩʷʪ ʣʠ ʥʘʧʨʠʤʝʨ ʦʙʣʘʯʥʠʪʝ ʫʩʣʫʛʠ ʟʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ? 

ʆʪʛʦʚʦʨʲʪ ʝ ï ʠ ʜʘ, ʠ ʥʝ. ʆʩʥʦʚʥʦʪʦ ʧʨʝʜʠʤʩʪʚʦ ʥʘ ʦʙʣʘʯʥʠʪʝ ʫʩʣʫʛʠ ʝ, ʯʝ ʯʨʝʟ 

ʪʷʭʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʩʝ ʩʧʝʩʪʷʚʘʪ ʧʘʨʠ, ʪʲʡ ʢʘʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʛʦʪʦʚʠʷʪ ʧʨʦʜʫʢʪ, ʥʝ ʩʝ 

ʥʘʣʘʛʘ ʚʩʷʢʘ ʢʦʤʧʘʥʠʷ ʜʘ ʧʠʰʝ ʩʦʙʩʪʚʝʥ ʩʦʬʪʫʝʨ ʟʘ ʥʦʚʠ ʧʨʠʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ 

ʜʘ ʠʤʘʪ ʦʪ ʩʚʦʷ ʩʪʨʘʥʘ ʨʝʜʠʮʘ ʩʦʙʩʪʚʝʥʠ ʫʷʟʚʠʤʦʩʪʠ. ʆʪ ʪʘʟʠ ʛʣʝʜʥʘ ʪʦʯʢʘ ʦʙʣʘʯ-

ʥʠʪʝ ʫʩʣʫʛʠ ʨʘʙʦʪʷʪ ʚ ʧʦʣʟʘ ʥʘ ʧʦʚʠʰʘʚʘʥʝʪʦ ʥʘ ʬʠʨʤʝʥʘʪʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ. 

ʆʪ ʜʨʫʛʘ ʛʣʝʜʥʘ ʪʦʯʢʘ ʦʙʘʯʝ, ʤʥʦʛʦ ʬʠʨʤʠ ʧʦʣʟʚʘʪ ʦʙʣʘʯʥʠʪʝ ʫʩʣʫʛʠ ʥʘ ʝʜʥʘ ʠ 

ʩʲʱʘ ʢʦʤʧʘʥʠʷ. ʇʨʝʜʩʪʘʚʝʪʝ ʩʠ, ʯʝ ʜʘʜʝʥ ʙʨʦʡ ʬʠʨʤʠ ʩʲʭʨʘʥʷʚʘʪ ʜʘʥʥʠʪʝ ʩʠ ʚ 

ʢʦʤʧʘʥʠʷʪʘ ʍ ʯʨʝʟ ʦʙʣʘʯʥʘ ʫʩʣʫʛʘ. ɸʢʦ ʢʦʤʧʘʥʠʷʪʘ ʍ ʙʲʜʝ ʭʘʢʥʘʪʘ ʧʦ ʝʜʠʥ, ʠʣʠ 

ʧʦ ʜʨʫʛ ʥʘʯʠʥ, ʜʘʥʥʠʪʝ ʥʘ ʚʩʠʯʢʠ ʥʝʡʥʠ ʢʣʠʝʥʪʠ ʱʝ ʙʲʜʘʪ ʢʦʤʧʨʦʤʝʪʠʨʘʥʠ. ʊʦʚʘ 

ʙʠ ʙʠʣʦ ʠʟʙʝʛʥʘʪʦ, ʘʢʦ ʪʘʟʠ ʙʝʟʮʝʥʥʘ ʬʠʨʤʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʩʝ ʩʲʭʨʘʥʷʚʘ ʥʘ ʩʦʙʩʪ-

ʚʝʥ ʩʲʨʚʲʨ ʠ ʩʝ ʚʟʠʤʘʪ ʘʜʝʢʚʘʪʥʠ ʠ ʨʝʛʫʣʷʨʥʠ ʤʝʨʢʠ ʟʘ ʥʝʡʥʘʪʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ. 

ʊʘʢʘ ʯʝ, ʢʘʢʪʦ ʚʠʞʜʘʪʝ, ʚʩʢ̫ʘ ʩʠʪʫʘʮʠʷ ʠʤʘ ʩʚʦʠʪʝ ʜʦʙʨʠ ʠ ʨʠʩʢʦʚʠ ʩʪʨʘʥʠ. 

ɻʣʦʙʘʣʥʘʪʘ ʤʨʝʞʘ ʝʚʦʣʶʠʨʘ, ʝʚʦʣʶʠʨʘʭʘ ʠ ʟʘʧʣʘʭʠʪʝ, ʢʦʠʪʦ ʪʷ ʢʨʠʝ. ʆʪ ʥʘʯʠʥ 

ʟʘ ʜʨʝʙʥʦ ʚʨʝʜʠʪʝʣʩʪʚʦ Ăʯʝʨʚʝʠʪʝ ʠ ʚʠʨʫʩʠʪʝò ʩʝ ʧʨʝʚʲʨʥʘʭʘ ʚ ʩʝʨʠʦʟʝʥ ʧʨʦʙʣʝʤ ʟʘ 

ʩʠʛʫʨʥʦʩʪʪʘ ʠ ʠʜʝʘʣʥʦ ʩʨʝʜʩʪʚʦ ʟʘ ʰʧʠʦʥʘʞ.  

ʂʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʝ ʝʜʠʥ ʦʪ ʥʘʡ-ʚʘʞʥʠʪʝ ʚʲʧʨʦʩʠ ʥʘ ʜʝʥʷ. ʂʦʤʧʶʪʲʨʥʠʪʝ 

ʤʨʝʞʠ ʚʠʥʘʛʠ ʩʘ ʙʠʣʠ ʠ ʱʝ ʙʲʜʘʪ ʦʙʝʢʪ ʥʘ ʧʨʝʩʪʲʧʥʠʮʠʪʝ, ʦʧʘʩʥʦʩʪʪʘ ʦʪ ʥʘʨʫʰʝ-

ʥʠʷ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʢʠʙʝʨ ʧʨʦʩʪʨʘʥʩʪʚʦ ʱʝ ʩʝ ʫʚʝʣʠʯʠ, ʪʲʡ ʢʘʪʦ ʪʝʟʠ ʤʨʝʞʠ ʩʝ 

ʨʘʟʰʠʨʷʚʘʪ. ʅʝʦʙʭʦʜʠʤʠ ʩʘ ʨʘʟʫʤʥʠ ʧʨʝʜʧʘʟʥʠ ʤʝʨʢʠ, ʪʘʢʘ ʯʝ ʟʘʛʫʙʠʪʝ ʜʘ ʙʲʜʘʪ 

ʩʚʝʜʝʥʠ ʜʦ ʤʠʥʠʤʫʤ. 
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"INTERNET" - NECESSITY AND THREAT  

 

Kaloyan A. Iliev, Radoslav B. Chalakov   

 
Abstract:  In today's dynamic and full of risks world security issues come to the fore. Many 

aspects of security, the security of the Internet is only one of them and, unfortunately, often 

overlooked issue, although our lives are increasingly linked to the virtual space. We are 

constantly on-line, such as via the Internet looking for information, communicate, we carry 

out financial and other operations, etc. But to what extent are familiar with the risks that 
threaten us and we have built a culture of behavior on the Internet is a serious matter. Un-

fortunately, more and more people fall victim to various risks that lie lurking on the Internet. 

 

Keywords: security issues, virtual space, information, Internet 

 

ɺ ʜʥʝʰʥʠʷ ʜʠʥʘʤʠʯʝʥ ʠ ʠʟʧʲʣʥʝʥ ʩ ʨʠʩʢʦʚʝ ʩʚʷʪ ʚʲʧʨʦʩʠʪʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʠʟ-

ʣʠʟʘʪ ʥʘ ʧʨʝʜʝʥ ʧʣʘʥ. ʄʥʦʛʦ ʩʘ ʘʩʧʝʢʪʠʪʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ, ʢʘʪʦ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ 

ʠʥʪʝʨʥʝʪ ʝ ʩʘʤʦ ʝʜʠʥ ʦʪ ʪʷʭ ʠ, ʟʘ ʩʲʞʘʣʝʥʠʝ, ʯʝʩʪʦ ʧʦʜʮʝʥʷʚʘʥ ʚʲʧʨʦʩ, ʚʲʧʨʝʢʠ ʯʝ 

ʞʠʚʦʪʲʪ ʥʠ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʦʙʚʲʨʟʚʘ ʩ ʚʠʨʫʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. ʅʠʝ ʩʤʝ ʧʦʩʪʦʷʥʥʦ 

ʦʥ-ʣʘʡʥ, ʢʘʪʦ ʯʨʝʟ ʠʥʪʝʨʥʝʪ ʪʲʨʩʠʤ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʤʫʥʠʢʠʨʘʤʝ, ʦʩʲʱʝʩʪʚʷʚʘʤʝ 

ʬʠʥʘʥʩʦʚʠ ʠ ʜʨʫʛʠ ʦʧʝʨʘʮʠʠ ʠ ʪ.ʥ. ɼʦʢʦʣʢʦ ʦʙʘʯʝ ʩʤʝ ʟʘʧʦʟʥʘʪʠ ʩ ʨʠʩʢʦʚʝʪʝ, ʢʦʠʪʦ 

ʥʠ ʟʘʧʣʘʰʚʘʪ ʠ ʠʤʘʤʝ ʣʠ ʠʟʛʨʘʜʝʥʘ ʢʫʣʪʫʨʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʚ ʠʥʪʝʨʥʝʪ ʝ ʩʝʨʠʦʟʝʥ 

ʚʲʧʨʦʩ. ɿʘ ʩʲʞʘʣʝʥʠʝ ʚʩʝ ʧʦʚʝʯʝ ʭʦʨʘ ʩʪʘʚʘʪ ʞʝʨʪʚʘ ʥʘ ʨʘʟʣʠʯʥʠʪʝ ʨʠʩʢʦʚʝ, ʢʦʠʪʦ 

ʥʠ ʜʝʙʥʘʪ ʚ ʠʥʪʝʨʥʝʪ. 

ɿʘ ʭʦʨʘ ʠʥʪʝʨʥʝʪ ʩʝ ʧʨʝʚʨʲʱʘ ʚʩʝ ʧʦʚʝʯʝ ʚ ʧʦʪʨʝʙʥʦʩʪ, ʢʘʪʦ ʯʨʝʟ ʤʨʝʞʘʪʘ ʪʝ 

ʯʝʨʧʷʪ ʧʦʟʥʘʥʠʷ, ʩʧʦʜʝʣʷʪ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʤʫʥʠʢʠʨʘʪ ʠ ʪ.ʥ. ʀʥʪʝʨʥʝʪ ʩʲʟʜʘʚʘ 

ʩʝʨʠʦʟʝʥ ʧʦʪʝʥʮʠʘʣ ʟʘ ʨʘʟʚʠʪʠʝ, ʥʦ ʩʲʱʝʚʨʝʤʝʥʥʦ ʢʨʠʝ ʠ ʩʝʨʠʦʟʥʠ ʦʧʘʩʥʦʩʪʠ, 

ʦʩʦʙʝʥʦ ʘʢʦ ʭʦʨʘ ʥʝ ʛʠ ʧʦʟʥʘʚʘʪ ʠ ʥʷʤʘʪ ʟʥʘʥʠʷʪʘ ʢʘʢ ʜʘ ʩʝ ʧʨʝʜʧʘʟʷʪ. ɿʘ ʩʲʞʘʣʝ-

ʥʠʝ ʚʩʝ ʧʦʚʝʯʝ ʩʝ ʫʚʝʣʠʯʘʚʘ ʙʨʦʷʪ ʥʘ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʩʘ ʩʪʘʥʘʣʠ ʞʝʨʪʚʘ ʥʘ ʧʨʝʩʪʧ̡-

ʣʝʥʠʷ, ʟʘʧʦʯʥʘʣʠ ʠʣʠ ʠʟʚʲʨʰʝʥʠ ʯʨʝʟ ʠʥʪʝʨʥʝʪ. ɺ ʩʲʱʦʪʦ ʚʨʝʤʝ, ʭʦʨʘʪʘ ʥʝ ʩʘ 

ʦʙʫʯʘʚʘʥʠ ʠ ʥʝ ʟʥʘʷʪ ʢʲʤ ʢʦʡ ʜʲʨʞʘʚʝʥ ʦʨʛʘʥ ʜʘ ʩʝ ʦʙʲʨʥʘʪ, ʢʦʛʘʪʦ ʫʩʪʘʥʦʚʷʪ 

ʥʝʧʨʘʚʦʤʝʨʥʠ ʜʝʡʥʦʩʪʠ ʚ ʠʥʪʝʨʥʝʪ.  

ɼʲʨʞʘʚʥʘʪʘ ʢʦʤʠʩʠʷ ʧʦ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷʪʘ ʠʟʧʦʣʟʚʘ ʩʣʝʜʥʠʪʝ ʦʧʨʝ-

ʜʝʣʝʥʠʷ ʟʘ ʨʠʩʢ ʠ ʟʘʧʣʘʭʘ: Ăɿʘʧʣʘʭʘʪʘ ʝ ʦʧʘʩʥʦʩʪ, ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʧʦʷʚʘ ʥʘ ʥʝʱʦ 

ʥʝʧʨʠʷʪʥʦ, ʣʦʰʦò, Ăɿʘʢʘʥʘ ʜʘ ʩʝ ʧʨʠʯʠʥʠ ʥʷʢʦʤʫ ʥʝʱʦ ʥʝʧʨʠʷʪʥʦ, ʟʣʦò. ʇʨʠ ʨʠʩʢʘ 

ʥʷʤʘ ʦʧʨʝʜʝʣʝʥʦ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʚʨʝʤʝ ʟʘ ʥʘʩʪʲʧʚʘʥʝʪʦ ʤʫ. ɼʦʨʠ ʜʘ ʙʲʜʝ ʫʩʪʘʥʦʚʝʥ 

ʜʦʩʪʘʪʲʯʥʦ ʨʘʥʦ, ʪʦʡ ʩʠ ʦʩʪʘʚʘ ʧʨʠʥʮʠʧʥʦ ʥʝʚʲʟʤʦʞʝʥ ʟʘ ʥʝʫʪʨʘʣʠʟʠʨʘʥʝ. ʈʝʜʠʮʘ 

ʧʨʦʫʯʚʘʥʠʷ ʠ ʧʨʦʝʢʪʠ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ ʠ ʩʠʛʫʨʥʦʩʪʪʘ ʦʙʨʲʱʘʪ 

ʚʥʠʤʘʥʠʝ ʥʘ ʩʣʝʜʥʠʪʝ ʨʠʩʢʦʚʝ ʠ ʟʘʧʣʘʭʠ ʟʘ ʤʣʘʜʠʪʝ ʭʦʨʘ ʚ ʠʥʪʝʨʥʝʪ ʢʘʪʦ ʥʘʡ-

ʩʝʨʠʦʟʥʠ ʠ/ʠʣʠ ʥʘʡ-ʯʝʩʪʦ ʩʨʝʱʘʥʠ ʩʘ: 
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- ʇʦʨʥʦʛʨʘʬʠʷ, ʩʝʢʩʫʘʣʥʠ ʧʨʝʩʪʲʧʣʝʥʠʷ ʠ ʥʘʩʠʣʠʝ 

ɺʩʝ ʧʦʚʝʯʝ ʭʦʨʘ ʙʠʚʘʪ ʠʟʣʘʛʘʥʠ ʥʘ ʪʦʟʠ ʨʠʩʢ. ʀʥʪʝʨʥʝʪ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʩʝ ʠʟʧʦʣʟ-

ʚʘ ʦʪ ʧʦʪʝʥʮʠʘʣʥʠ ʠ ʨʝʘʣʥʠ ʠʟʚʲʨʰʠʪʝʣʠ ʥʘ ʩʝʢʩʫʘʣʥʠ ʧʨʝʩʪʲʧʣʝʥʠʷ ʟʘ ʧʦʜʛʦʪʦʚʢʘ 

ʥʘ ʩʝʢʩʫʘʣʥʠ ʟʣʦʫʧʦʪʨʝʙʠ ʩ ʜʝʮʘ, ʧʦ-ʩʧʝʮʠʘʣʥʦ ʯʨʝʟ ʩʧʨʠʷʪʝʣʷʚʘʥʝ ʩ ʮʝʣ ʩʝʢʩʫʘʣʥʘ 

ʟʣʦʫʧʦʪʨʝʙʘ ʠ ʜʝʪʩʢʘ ʧʦʨʥʦʛʨʘʬʠʷ. ʍʦʨʘ ʤʦʛʘʪ ʜʘ ʩʪʘʥʘʪ ʞʝʨʪʚʘ ʥʘ ʪ.ʥʘʨ. ʩʝʢʩʫʘʣ-

ʥʠ ʭʠʱʥʠʮʠ, ʢʦʠʪʦ ʚ ʜʥʝʰʥʦ ʚʨʝʤʝ ʩʝ ʥʘʩʦʯʚʘʪ ʢʲʤ ʩʦʮʠʘʣʥʠʪʝ ʤʨʝʞʠ ʠ ʧʨʠʤʘʤ-

ʚʘʪ ʤʣʘʜʝʞʠ, ʜʝʤʦʥʩʪʨʠʨʘʡʢʠ ʧʨʠʚʠʜʝʥ ʠʥʪʝʨʝʩ ʢʲʤ ʪʝʭʥʠʪʝ ʭʦʙʠʪʘ, ʣʶʙʠʤʠ 

ʠʟʧʲʣʥʠʪʝʣʠ, ʧʨʝʜʘʚʘʥʠʷ ʠ ʧʨʦʯʠʝ. ʊʘʢʘ ʥʘʧʨʠʤʝʨ ʧʝʜʦʬʠʣʠ ʣʝʩʥʦ ʤʦʛʘʪ ʜʘ ʩʝ 

ʜʦʙʝʨʘʪ ʜʦ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ - ʘʜʨʝʩ, ʠʤʝʥʘ, ʧʨʦʬʠʣʠ, ʩʣʝʜ ʢʦʝʪʦ ʠʟʧʨʘʱʘʪ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʠ ʚʠʜʝʦ, ʢʦʠʪʦ ʠʤʘʪ ʩʝʢʩʫʘʣʥʦ ʩʲʜʲʨʞʘʥʠʝ.  

ʆʩʚʝʥ ʧʨʷʢʦʪʦ ʥʝʛʘʪʠʚʥʦ ʚʲʟʜʝʡʩʪʚʠʝ, ʩʘʡʪʦʚʝ ʩ ʧʦʨʥʦʛʨʘʬʩʢʦ ʩʲʜʲʨʞʘʥʠʝ 

ʯʝʩʪʦ ʢʨʠʷʪ ʟʣʦʚʨʝʜʝʥ ʩʦʬʪʫʝʨ, ʢʦʡʪʦ ʘʪʘʢʫʚʘ ʢʦʤʧʶʪʨʠʪʝ ʧʨʠ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʪʝʟʠ 

ʩʘʡʪʦʚʝ.  

- ʂʠʙʝʨʪʦʨʤʦʟ  

ʂʠʙʝʨʪʦʨʤʦʟʲʪ ʝ ʩʲʚʢʫʧʥʦ ʧʦʥʷʪʠʝ ʟʘ ʜʝʡʩʪʚʠʷ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʥʘʚʨʝʜʷʪ ʥʘ ʜʘ-

ʜʝʥ ʠʥʜʠʚʠʜ ʚ ʠʥʪʝʨʥʝʪ ʠ ʚʢʣʶʯʚʘʪ ʟʘʧʣʘʭʠ, ʟʣʦʫʧʦʪʨʝʙʠ, ʩʣʝʜʝʥʝ ʠʣʠ ʜʨʫʛʦ ʘʛʨʝ-

ʩʠʚʥʦ ʧʦʚʝʜʝʥʠʝ, ʢʦʝʪʦ ʝ ʧʨʦʜʲʣʞʠʪʝʣʥʦ ʚʲʚ ʚʨʝʤʝʪʦ. ʂʠʙʝʨʪʦʨʤʦʟʲʪ ʤʦʞʝ ʜʘ 

ʚʢʣʶʯʚʘ ʦʙʠʜʥʠ ʨʝʧʣʠʢʠ, ʧʫʙʣʠʢʫʚʘʥʝ ʥʘ ʩʥʠʤʢʠ ʚ ʠʥʪʝʨʥʝʪ ʙʝʟ ʨʘʟʨʝʰʝʥʠʝʪʦ ʥʘ 

ʧʨʠʪʝʞʘʪʝʣʷ ʠʤ, ʩʧʦʜʝʣʷʥʝ ʥʘ ʚʠʜʝʦʢʣʠʧʦʚʝ, ʢʦʠʪʦ ʤʦʛʘʪ ʧʦ ʥʷʢʘʢʲʚ ʥʘʯʠʥ ʜʘ 

ʥʘʢʲʨʥʷʪ ʜʦʩʪʦʡʥʩʪʚʦʪʦ ʠ ʜʦʙʨʦʪʦ ʠʤʝ. ʇʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʩʨʝʱʫ ʪʘʟʠ ʟʘʧʣʘʭʘ ʝ 

ʦʩʦʙʝʥʦ ʪʨʫʜʥʦ, ʪʲʡ ʢʘʪʦ ʠʟʚʲʨʰʠʪʝʣʷʪ ʦʩʪʘʚʘ ʥʝʠʟʚʝʩʪʝʥ, ʘ ʯʝʩʪʦ ʠʟʧʦʣʟʚʘ ʠʜʝʥ-

ʪʠʯʥʦʩʪʪʘ ʥʘ ʩʚʦʷ ʞʝʨʪʚʘ ʠ ʠʟʚʲʨʰʚʘ ʢʠʙʝʨʪʦʨʤʦʟ ʦʪ ʥʝʡʥʦ ʠʤʝ.  

- ʈʘʜʠʢʘʣʠʟʘʮʠʷ ʯʨʝʟ ʠʥʪʝʨʥʝʪ  

ʈʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʨʘʜʠʢʘʣʥʠ ʠʜʝʠ ʠʣʠ ʧʨʠʟʠʚʠ ʢʲʤ ʨʘʜʠʢʘʣʥʠ ʜʝʡʩʪʚʠʷ, 

ʥʘʩʦʯʝʥʠ ʩʨʝʱʫ ʦʪʜʝʣʥʠ ʭʦʨʘ ʠʣʠ ʛʨʫʧʠ ʝ ʚʩʝ ʧʦ-ʯʝʩʪʦ ʷʚʣʝʥʠʝ. ʉʚʠʜʝʪʝʣʠ ʩʤʝ ʥʘ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʨʘʜʠʢʘʣʥʠ ʠʜʝʦʣʦʛʠʠ, ʥʘʩʦʯʝʥʠ ʩʨʝʱʫ ʤʘʣʮʠʥʩʪʚʝʥʠ ʠʣʠ 

ʨʝʣʠʛʠʦʟʥʠ ʩʦʮʠʘʣʥʠ ʛʨʫʧʠ. ʀʥʪʝʨʥʝʪ ʧʦʟʚʦʣʷʚʘ ʠ ʙʲʨʟʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʥʝʦʛʨʘ-

ʥʠʯʝʥ ʙʨʦʡ ʭʦʨʘ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʘʜʠʢʘʣʥʠ ʧʨʦʪʠʚʦʟʘʢʦʥʥʠ ʜʝʡʩʪʚʠʷ.  

ʇʦʷʚʘʪʘ ʥʘ ʪ. ʥʘʨ. ʀʩʣʷʤʩʢʘ ʜʲʨʞʘʚʘ ʠ ʟʘʩʠʣʚʘʥʝʪʦ ʥʘ ʜʨʫʛʠ ʪʝʨʦʨʠʩʪʠʯʥʠ ʛʨʫ-

ʧʠʨʦʚʢʠ ʜʘʜʝ ʪʣʘʩʲʢ ʥʘ ʪʦʟʠ ʚʠʜ ʟʘʧʣʘʭʘ ʠ ʜʦʚʝʜʝ ʜʦ ʩʪʘʨʪʠʨʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ 

ʢʘʤʧʘʥʠʠ ʟʘ ʧʨʠʚʣʠʯʘʥʝʪʦ ʥʘ ʙʦʡʮʠ ʠ ʩʠʤʧʘʪʠʟʘʥʪʠ. ʊʦʚʘ ʩʪʘʚʘ ʯʨʝʟ ʨʘʟʣʠʯʥʠ 

ʤʫʣʪʠʤʝʜʠʡʥʠ ʤʘʪʝʨʠʘʣʠ ʠʣʠ ʦʙʝʱʘʥʠʷ ʟʘ ʟʘʧʣʘʱʘʥʝ ʠ ʧʨʦʩʧʝʨʠʪʝʪ. ʀʟʧʦʣʟʚʘʡʢʠ 

ʠʥʪʝʨʥʝʪ ʪʝʨʦʨʠʩʪʠʪʝ ʩʝ ʥʘʩʦʯʚʘʪ ʥʘʡ-ʯʝʩʪʦ ʢʲʤ ʜʝʮʘ ʠ ʶʥʦʰʠ ʦʪ ʧʨʦʙʣʝʤʥʠ ʩʝ-

ʤʝʡʩʪʚʘ, ʪ.ʥʘʨ ʩʦʮʠʘʣʥʠ ʘʫʪʩʘʡʜʝʨʠ, ʤʘʨʛʠʥʘʣʠʟʠʨʘʥʠ ʤʣʘʜʝʞʠ ʠʣʠ ʠʤʠʛʨʘʥʪʠ ʠ 

ʙʝʞʘʥʮʠ. ʊʘʟʠ ʟʘʧʣʘʭʘ ʚʢʣʶʯʚʘ ʠ ʜʝʩʥʠʷʪ ʨʘʜʠʢʘʣʠʟʲʤ - ʜʠʩʢʨʠʤʠʥʘʮʠʷ ʥʘ ʤʶ-

ʩʶʣʤʘʥʠ ʠ ʜʨʫʛʠ ʤʘʣʮʠʥʩʪʚʘ, ʢʦʝʪʦ ʩʝ ʧʨʝʚʨʲʱʘ ʚʲʚ ʚʩʝ ʧʦ-ʛʦʣʷʤ ʧʨʦʙʣʝʤ.  

- ʌʠʰʠʥʛ  

ʊʦʚʘ ʝ ʰʠʨʦʢʦ ʠʟʧʦʣʟʚʘʥ ʧʦʭʚʘʪ ʦʪ ʢʦʤʧʶʪʲʨʥʠ ʧʨʝʩʪʲʧʥʠʮʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ 

ʚʘʞʥʘ ʠʥʬʦʨʤʘʮʠʷ. ʊʝ ʧʨʦʩʪʦ ʩʲʟʜʘʚʘʪ ʩʲʦʙʱʝʥʠʷ ʠʣʠ ʠʥʪʝʨʥʝʪ ʩʘʡʪ, ʢʦʠʪʦ "ʧʨʝ-

ʪʝʥʜʠʨʘʪ", ʯʝ ʩʘ ʜʦʙʨʦʥʘʤʝʨʝʥʠ, ʢʘʪʦ ʧʨʠʢʘʥʚʘʪ ʜʘ ʩʝ ʚʲʚʝʜʝ ʚʘʞʥʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘ-

ʮʠʷ. ʇʨʠ ʬʠʰʠʥʛʘ ʠʟʤʘʤʥʠʮʠ ʨʘʟʧʨʘʱʘʪ ʝʣʝʢʪʨʦʥʥʘ ʧʦʱʘ, ʢʦʷʪʦ ʧʨʝʪʝʥʜʠʨʘ, ʯʝ 

ʠʜʚʘ ʦʪ ʧʦʯʪʝʥʘ ʢʦʤʧʘʥʠʷ ʠ ʩʝ ʦʧʠʪʚʘ ʜʘ ʫʙʝʜʠ ʧʦʣʫʯʘʪʝʣʷ ʜʘ ʜʘʜʝ ʚʘʞʥʘ ʣʠʯʥʘ ʠʣʠ 

ʬʠʥʘʥʩʦʚʘ ʠʥʬʦʨʤʘʮʠʷ. ɽʣʝʢʪʨʦʥʥʦʪʦ ʩʲʦʙʱʝʥʠʝ ʦʙʠʢʥʦʚʝʥʦ ʤʦʣʠ ʜʘ ʩʝ ʠʟʧʨʘʪʠ ʚ 

ʦʪʛʦʚʦʨ ʠʣʠ ʜʘ ʩʝ ʚʲʚʝʜʝʪʝ ʥʘ ʫʝʙʩʘʡʪ, ʢʲʤ ʢʦʡʪʦ ʠʤʘ ʚʨʲʟʢʘ. ʊʝʟʠ ʜʘʥʥʠ, ʥʘʧʨʠʤʝʨ 

ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʠʤʝʥʘ, ʧʘʨʦʣʠ ʠ ʥʦʤʝʨʘ ʥʘ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ, ʧʦʩʣʝ ʩʝ ʠʟʧʦʣʟʚʘʪ ʦʪ 

ʠʟʤʘʤʥʠʮʠʪʝ, ʟʘ ʜʘ ʩʝ ʧʦʣʫʯʘʪ ʧʘʨʠ ʠʣʠ ʫʩʣʫʛʠ ʦʪ ʠʤʝʪʦ ʥʘ ʧʦʩʪʨʘʜʘʣʠʷ.  
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- ʂʨʘʞʙʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʟʣʦʚʨʝʜʝʥ ʩʦʬʪʫʝʨ  

ʂʨʘʞʙʘʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʩʝʨʠʦʟʥʘ ʟʘʧʣʘʭʘ, ʪʲʡ ʢʘʪʦ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ ʢʨʘʞ-

ʙʘ ʥʘ ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʚ ʠʥʪʝʨʥʝʪ, ʚ ʢʦʡʪʦ ʩʣʫʯʘʡ ʢʨʘʜʝʮʲʪ ʩʝ ʧʨʝʜʩʪʘʚʷ ʟʘ ʩʚʦʷʪʘ 

ʞʝʨʪʚʘ ʠ ʧʦ ʪʦʟʠ ʥʘʯʠʥ ʙʝʟʥʘʢʘʟʘʥʦ ʠʟʚʲʨʰʚʘ ʧʨʝʩʪʲʧʣʝʥʠʷ /ʚ ʨʝʘʣʥʦʪʦ ʠ ʚʲʚ 

ʚʠʨʪʫʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ/. ɸʢʦ ʥʝ ʩʝ ʚʟʝʤʘʪ ʩʚʦʝʚʨʝʤʝʥʥʠ ʤʝʨʢʠ (ʢʘʪʦ ʥʘʧʨʠʤʝʨ 

ʜʦʢʣʘʜʚʘʥʝ ʟʘ ʦʪʢʨʘʜʥʘʪ ʧʨʦʬʠʣ ʜʦ ʢʦʤʧʝʪʝʥʪʥʠʪʝ ʦʨʛʘʥʠ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʦʨʠ ʥʘ 

ʩʲʦʪʚʝʪʥʠʷ ʫʝʙʩʘʡʪ), ʧʨʝʩʪʲʧʣʝʥʠʷʪʘ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʠʧʠʰʘʪ ʥʘ ʞʝʨʪʚʘʪʘ. ʍʦʨʘʪʘ 

ʯʝʩʪʦ ʥʝ ʦʙʨʲʱʘʪ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʩʣʝʜʠʮʠʪʝ ʦʪ ʩʧʦʜʝʣʷʥʝʪʦ ʥʘ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʚ 

ʢʠʙʝʨʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ ʧʨʝʥʝʙʨʝʛʚʘʪ ʜʝʢʣʘʨʘʮʠʠʪʝ ʟʘ ʧʦʚʝʨʠʪʝʣʥʦʩʪ ʧʨʠ ʠʟʧʦʣʟ-

ʚʘʥʝʪʦ ʥʘ ʦʥʣʘʡʥ ʫʩʣʫʛʠ. ɺ ʩʲʯʝʪʘʥʠʝ ʩ ʥʝʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʥʘʩʪʨʦʡʢʠʪʝ ʟʘ ʧʦʚʝʨʠ-

ʪʝʣʥʦʩʪ, ʩʧʦʜʝʣʝʥʘʪʘ ʦʪ ʪʷʭ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ ʝ ʣʝʩʥʘ ʧʣʷʯʢʘ ʟʘ ʨʘʟʣʠʯʥʠ ʚʠʜʦʚʝ 

ʟʣʦʚʨʝʜʝʥ ʩʦʬʪʫʝʨ, ʢʘʪʦ ʪʷ ʤʦʞʝ ʜʘ ʙʲʜʝ ʜʠʨʝʢʪʥʦ ʦʪʢʨʘʜʥʘʪʘ ʠʣʠ ʜʘ ʙʲʜʝ ʠʟʪʝʛʣʝ-

ʥʘ ʙʝʟ ʟʥʘʥʠʝʪʦ ʥʘ ʥʝʡʥʠʷ ʩʦʙʩʪʚʝʥʠ/ʘʚʪʦʨ ʟʘ ʪʦʚʘ. ʊʘʟʠ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʧʦʣʟʚʘ ʟʘ ʧʨʦʥʠʢʚʘʥʝ ʚ ʫʩʪʨʦʡʩʪʚʘʪʘ ʟʘ ʜʦʩʪʲʧ ʜʦ ʠʥʪʝʨʥʝʪ (ʢʦʤʧʪʁʲʨ, ʣʘʧʪʦʧ, 

ʪʝʣʝʬʦʥ ʠ ʜʨ.) ʠ ʪʘʢʘ ʟʣʦʥʘʤʝʨʝʥʠ ʣʠʮʘ ʜʘ ʩʝ ʜʦʙʝʨʘʪ ʜʦ ʦʱʝ ʧʦ - ʛʦʣʷʤʦ ʢʦʣʠʯʝʩʪ-

ʚʦ ʠʥʬʦʨʤʘʮʠʷ ʢʘʪʦ ʣʠʯʥʠ ʩʥʠʤʢʠ, ʧʘʨʦʣʠ ʟʘ ʫʝʙʩʘʡʪʦʚʝ, ʢʦʜʦʚʝ ʥʘ ʢʨʝʜʠʪʥʠ ʠ 

ʜʝʙʠʪʥʠ ʢʘʨʪʠ. 

- ʂʨʘʞʙʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪ  

ʀʟʚʲʨʰʚʘ ʩʝ, ʢʦʛʘʪʦ ʥʷʢʦʡ ʠʟʧʦʣʟʚʘ ʣʠʯʥʠʪʝ ɺʠ ʜʘʥʥʠ, ʢʘʪʦ ʠʤʝ ʠ ʬʘʤʠʣʠʷ, ɽɻʅ, 

ʦʩʠʛʫʨʦʚʢʠ, ʥʦʤʝʨʘ ʥʘ ʢʨʝʜʠʪʥʠ/ʜʝʙʠʪʥʠ ʢʘʨʪʠ ʠʣʠ ʜʨʫʛʘ ʠʜʝʥʪʠʬʠʮʠʨʘʱʘ ɺʠ ʠʥ-

ʬʦʨʤʘʮʠʷ ʙʝʟ ɺʘʰʝʪʦ ʟʥʘʥʠʝ ʠ ʩʲʛʣʘʩʠʝ, ʟʘ ʜʘ ʠʟʚʲʨʰʠ ʠʟʤʘʤʘ ʠʣʠ ʜʨʫʛʠ ʧʨʝʩʪʲʧʣʝ-

ʥʠʷ. ɺ ʤʥʦʛʦ ʩʣʫʯʘʠ ʢʨʘʞʙʘʪʘ ʥʘ ʩʘʤʦʣʠʯʥʦʩʪ ʩʝ ʫʩʪʘʥʦʚʷʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦ ʢʲʩʥʦ, 

ʢʦʛʘʪʦ ʩʘ ʥʘʧʨʘʚʝʥʠ ʥʝʧʦʧʨʘʚʠʤʠ ʱʝʪʠ ʥʘ ʣʠʯʥʦʩʪʪʘ ʠʣʠ ʠʤʫʱʝʩʪʚʦʪʦ. 

- ʀʛʨʠ, ʩʲʜʲʨʞʘʱʠ ʥʘʩʠʣʠʝ  

ʉʨʝʜ ʭʦʨʘʪʘ ʠ ʧʦïʯʝʩʪʦ ʩʣʝʜ ʤʣʘʜʠʪʝ ʚʩʝ ʧʦ-ʧʦʧʫʣʷʨʥʠ ʩʪʘʚʘʪ ʚʠʜʝʦʠʛʨʠʪʝ, ʢʦʠ-

ʪʦ ʩʲʜʲʨʞʘʪ ʥʘʩʠʣʠʝ. ʉʲʱʝʚʨʝʤʝʥʥʦ ʪʝ ʢʨʠʷʪ ʨʠʩʢʘ ʦʪ ʧʨʠʝʤʘʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ 

ʨʝʘʣʥʦʩʪ ʟʘ ʜʝʡʩʪʚʠʪʝʣʥʘ ʠ ʧʨʝʥʘʩʷʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʥʠʷ ʩʚʷʪ ʚ ʨʝʘʣʥʠʷ. ʊʦʚʘ ʤʦʞʝ ʜʘ 

ʜʦʚʝʜʝ ʢʘʢʪʦ ʜʦ ʧʨʦʙʣʝʤʠ ʚ ʦʙʱʫʚʘʥʝʪʦ ʠ ʩʦʮʠʘʣʥʘ ʠʟʦʣʘʮʠʷ, ʪʘʢʘ ʠ ʜʦ ʦʧʠʪʠ ʟʘ 

ʧʨʝʩʲʟʜʘʚʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʠʪʝ ʠʟʞʠʚʷʚʘʥʠʷ. ʉʧʝʮʠʘʣʠʩʪʠ ʚʩʝ ʧʦʚʝʯʝ ʦʪʯʠʪʘʪ, ʯʝ ʠʛʨʠ-

ʪʝ, ʩʲʜʲʨʞʘʱʠ ʥʘʩʠʣʠʝ, ʠʛʨʘʷʪ ʚʘʞʥʘ ʨʦʣʷ ʚ ʨʘʜʠʢʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʤʣʘʜʝʞʠʪʝ ʠ ʧʨʠ-

ʦʙʱʘʚʘʥʝʪʦ ʠʤ ʢʲʤ ʨʘʟʣʠʯʥʠ ʪʝʨʦʨʠʩʪʠʯʥʠ ʠ ʢʨʠʤʠʥʘʣʥʠ ʛʨʫʧʠʨʦʚʢʠ.  

- ʆʥʣʘʡʥ ʬʠʥʘʥʩʦʚʠ ʠʟʤʘʤʠ ʠ ʜʨʫʛʠ ʬʠʥʘʥʩʦʚʠ ʨʠʩʢʦʚʝ  

ɺʩʝ ʧʦ-ʛʦʣʷʤ ʝ ʙʨʦʷʪ ʥʘ ʧʘʟʘʨʫʚʘʥʝ ʠ ʨʘʟʧʣʘʱʘʥʝ ʟʘ ʨʘʟʣʠʯʥʠ ʫʩʣʫʛʠ ʯʨʝʟ ʠʥ-

ʪʝʨʥʝʪ. ɺʲʧʨʝʢʠ ʯʝ ʛʦʣʝʤʠʪʝ ʢʦʤʧʘʥʠʠ ʦʙʨʲʱʘʪ ʩʝʨʠʦʟʥʦ ʚʥʠʤʘʥʠʝ ʚʲʨʭʫ ʩʠʛʫʨ-

ʥʦʩʪʪʘ, ʥʝ ʩʘ ʠʟʢʣʶʯʝʥʠ ʩʠʪʫʘʮʠʠ, ʧʨʠ ʢʦʠʪʦ ʭʦʨʘʪʘ ʧʦʧʘʜʘʪ ʥʘ ʥʝʠʩʪʠʥʩʢʠ ʪʲʨ-

ʛʦʚʮʠ. ʈʠʩʢʲʪ ʩʝ ʢʨʠʝ ʚ ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʩʘʤʘʪʘ ʪʨʘʥʟʘʢʮʠʷ ʠ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʨʘʟ-

ʣʠʯʝʥ ʦʪ ʦʯʘʢʚʘʥʠʷ ʨʝʟʫʣʪʘʪ - ʟʘʧʣʘʪʝʥʠʷʪ ʧʨʦʜʫʢʪ ʠʣʠ ʥʝ ʩʝ ʧʦʣʫʯʘʚʘ, ʧʦʣʫʯʘʚʘ ʩʝ 

ʚ ʟʘʥʠʞʝʥʦ ʢʘʯʝʩʪʚʦ ʠʣʠ ʢʦʣʠʯʝʩʪʚʦ ʠʣʠ ʣʠʮʝʪʦ ʩʝ ʦʢʘʟʚʘ ʦʙʚʲʨʟʘʥ ʩ ʥʝʞʝʣʘʥ 

ʘʙʦʥʘʤʝʥʪ, ʟʘ ʢʦʡʪʦ ʧʣʘʱʘ ʧʦʚʝʯʝ. ʇʨʠʤʝʨʠʪʝ ʚ ʪʦʚʘ ʦʪʥʦʰʝʥʠʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ 

ʤʥʦʛʦʙʨʦʡʥʠ.  

ʉʨʝʜ ʜʨʫʛʠʪʝ ʬʠʥʘʥʩʦʚʠ ʨʠʩʢʦʚʝ ʩʣʝʜʚʘ ʜʘ ʩʝ ʦʪʙʝʣʝʞʠ ʥʝʟʘʢʦʥʥʠʷʪ ʭʘʟʘʨʪ, 

ʢʦʝʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʪʨʘʟʠ ʥʝʛʘʪʠʚʥʦ ʥʘ ʩʝʤʝʡʥʠʷ ʙʶʜʞʝʪ, ʤʦʞʝ ʠ ʜʘ ʩʝ ʧʨʝʥʝʩʝ ʚ 

ʨʝʘʣʥʠʷ ʞʠʚʦʪ ʢʘʪʦ ʧʨʝʚʲʨʥʝ ʤʣʘʜʠʷ ʯʦʚʝʢ ʚ ʨʝʜʦʚʝʥ ʧʦʩʝʪʠʪʝʣ ʥʘ ʢʘʟʠʥʘ ʠʣʠ ʜʘ 

ʜʦʚʝʜʝ ʜʦ ʥʝʛʦʚʘʪʘ ʟʘʜʣʲʞʥʷʣʦʩʪ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʦʥʣʘʡʥ ʠʛʨʘʪʘ. ʉʦʙʩʪʚʝʥʠʮʠʪʝ ʥʘ 

ʭʘʟʘʨʪʥʠ ʩʘʡʪʦʚʝ ʬʠʟʠʯʝʩʢʠ ʩʝ ʥʘʤʠʨʘʪ ʚ ʦʬʰʦʨʥʠ ʟʦʥʠ; ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʦʧʝʨʘ-

ʪʦʨʠʪʝ ʤʦʛʘʪ ʜʘ ʧʨʦʤʝʥʷʪ, ʧʨʝʤʝʩʪʚʘʪ ʠʣʠ ʥʘʧʲʣʥʦ ʜʘ ʦʪʩʪʨʘʥʷʚʘʪ ʩʘʡʪʦʚʝʪʝ ʩʠ ʚ 

ʨʘʤʢʠʪʝ ʥʘ ʥʷʢʦʣʢʦ ʤʠʥʫʪʠ. ʊʘʟʠ ʚʲʟʤʦʞʥʦʩʪ ʧʦʟʚʦʣʷʚʘ ʥʝʜʦʙʨʦʩʲʚʝʩʪʥʠʪʝ ʦʧʝʨʘ-
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ʪʦʨʠ ʜʘ ʚʟʝʤʘʪ ʥʦʤʝʨʘ ʥʘ ʢʨʝʜʠʪʥʠ ʢʘʨʪʠ, ʢʘʢʪʦ ʠ ʧʘʨʠ, ʜʝʧʦʟʠʨʘʥʠ ʚ ʩʤʝʪʢʠʪʝ ʥʘ 

ʠʛʨʘʯʠʪʝ, ʩʣʝʜ ʢʦʝʪʦ ʜʘ ʟʘʢʨʠʷʪ ʜʝʡʥʦʩʪʪʘ ʩʠ.  

- ʍʘʢʝʨʩʪʚʦ ʩʨʝʜ ʤʣʘʜʠʪʝ  

ɺʩʝ ʧʦ-ʧʦʧʫʣʷʨʥʘ ʩʨʝʜ ʭʦʨʘ ʩʝ ʧʨʝʚʨʲʱʘ Ăʧʨʦʬʝʩʠʷʪʘñ ʭʘʢʝʨ. ɼʝʮʘ ʠ ʶʥʦʰʠ 

ʥʘʤʠʨʘʪ ʟʘʙʘʚʣʝʥʠʝ ʠ ʫʜʦʚʦʣʩʪʚʠʝ, ʥʦ ʥʘʡ-ʚʝʯʝ ʫʩʝʱʘʥʝ ʟʘ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʦ ʧʨʠ 

ʧʨʦʥʠʢʚʘʥʝʪʦ ʚ ʩʘʡʪʦʚʝ, ʢʨʘʞʙʘʪʘ ʥʘ ʢʦʜʦʚʝ, ʜʘʥʥʠ ʠ ʧʨ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʪʝ ʩʝ ʧʨʝʚ-

ʨʲʘɦʪ ʚ ʯʘʩʪ ʦʪ ʧʨʦʙʣʝʤʘ ʠ ʠʟʣʘʛʘʪ ʥʘ ʨʠʩʢ ʩʚʦʠ ʚʨʲʩʪʥʠʮʠ. ɺ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʡ 

ʪʦʚʘ ʝ ʥʝʚʠʥʥʘ ʠʛʨʘ ʠ ʥʝ ʩʝ ʧʦʣʫʯʘʚʘ ʩʝʨʠʦʟʥʦ ʫʚʨʝʞʜʘʥʝ ʥʘ ʣʠʯʥʦʩʪʪʘ ʠʣʠ ʩʦʙʩʪ-

ʚʝʥʦʩʪʪʘ, ʥʦ ʠʤʘ ʩʣʫʯʘʠ ʥʘ ʩʝʨʠʦʟʥʠ ʥʝʛʘʪʠʚʥʠ ʧʦʩʣʝʜʠʮʠ.  

- ʇʣʘʛʠʘʪʩʪʚʦ  

ʇʣʘʛʠʘʪʩʪʚʦʪʦ ʝ ʧʨʝʜʩʪʘʚʷʥʝʪʦ ʥʘ ʥʝʯʠʠ ʤʠʩʣʠ, ʠʜʝʠ ʟʘ ʩʚʦʠ ʩʦʙʩʪʚʝʥʠ. ʉʲ-

ʱʝʩʪʚʫʚʘ ʮʝʣʝʥʘʩʦʯʝʥʦ ʧʣʘʛʠʘʪʩʪʚʦ, ʥʦ ʚ ʥʷʢʦʠ ʦʪ ʩʣʫʯʘʠʪʝ ʪʦ ʝ ʩʣʝʜʩʪʚʠʝ ʦʪ ʣʠʧ-

ʩʘʪʘ ʥʘ ʟʥʘʥʠʷ ʟʘ ʧʨʘʚʠʣʘʪʘ ʧʦ ʠʟʧʦʣʟʚʘʥʝʪʦ ʠ ʮʠʪʠʨʘʥʝʪʦ ʥʘ ʯʫʞʜʠʷ ʪʨʫʜ. ʇʦʩʣʝʜ-

ʩʪʚʠʷʪʘ ʦʪ ʧʣʘʛʠʘʪʩʪʚʦʪʦ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʠʟʢʣʶʯʚʘʥʝ ʦʪ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʠʥʩʪʠʪʫʮʠʠ, 

ʩʲʜ ʠʣʠ ʛʣʦʙʘ. ɿʘ ʜʘ ʩʝ ʧʨʝʜʦʪʚʨʘʪʷʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʠʪʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʭʦʨʘʪʘ ʪʨʷʙʚʘ 

ʜʘ ʙʲʜʘʪ ʟʘʧʦʟʥʘʪʠ ʩ ʧʨʘʚʠʣʘʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʫʞʜʠʷ ʪʨʫʜ ʧʨʠ ʪʝʭʥʠ ʨʘʟʨʘʙʦʪ-

ʢʠ. ʅʘʙʣʶʜʝʥʠʷʪʘ ʧʦʢʘʟʚʘʪ, ʯʝ ʪʦʚʘ ʝ ʠʟʢʣʶʯʠʪʝʣʥʦ ʩʠʣʥʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʦ ʷʚʣʝʥʠʝ 

ʩʨʝʜ ʩʪʫʜʝʥʪʠʪʝ, ʢʘʪʦ ʧʦʚʝʯʝʪʦ ʦʪ ʪʷʭ ʥʝ ʦʩʲʟʥʘʚʘʪ ʠʣʠ ʥʷʤʘʪ ʠʥʬʦʨʤʘʮʠʷ, ʯʝ 

ʥʝʧʨʘʚʦʤʝʨʥʦʪʦ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʯʫʞʜ ʠʥʪʝʣʝʢʪʫʘʣʝʥ ʧʨʦʜʫʢʪ ʝ ʧʨʝʩʪʲʧʣʝʥʠʝ. 

- ʈʠʩʢʦʚʝ ʧʨʠ ʟʘʧʦʟʥʘʥʩʪʚʘ ʚ ʠʥʪʝʨʥʝʪ  

ʈʠʩʢʲʪ ʪʫʢ ʧʨʦʠʟʪʠʯʘ ʦʪ ʥʝʩʧʘʟʚʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʠ ʧʨʘʚʠʣʘ, ʢʘʪʦ ʥʘʧʨʠʤʝʨ 

ʜʘ ʥʝ ʩʝ ʩʧʦʜʝʣʷ ʥʝʟʘʙʘʚʥʦ ʣʠʯʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ, ʫʚʝʨʝʥʠʝ, ʯʝ ʥʘʩʨʝʱʥʘʪʘ ʩʪʨʘʥʘ ʝ 

ʪʘʢʘʚʘ, ʟʘ ʢʘʢʚʦʪʦ ʩʝ ʧʨʝʜʩʪʘʚʷ (ʠʜʝʥʪʠʯʥʦʩʪʪʘ ʥʘ ʜʨʫʛʘʪʘ ʩʪʨʘʥʘ, ʤʥʦʛʦ ʧʨʝʩʪʲʧ-

ʥʠʮʠ ʩʢʨʠʚʘʪ ʨʝʘʣʥʘʪʘ ʩʠ ʚʲʟʨʘʩʪ, ʧʦʣ ʠ ʥʘʤʝʨʝʥʠʷ, ʚʲʟʧʦʣʟʚʘʡʢʠ ʩʝ ʦʪ ʜʦʚʝʨʠʝʪʦ 

ʥʘ ʭʦʨʘʪʘ), ʩʨʝʱʘʪʘ ʜʘ ʩʝ ʧʨʦʚʝʜʝ ʥʘ ʧʫʙʣʠʯʥʦ ʤʷʩʪʦ, ʢʲʜʝʪʦ ʠʤʘ ʤʥʦʛʦ ʭʦʨʘ ʠ ʜʨ.  

- ʇʨʝʥʝʙʨʝʛʚʘʥʝ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʦʥʣʘʡʥ ʢʦʤʫʥʠʢʘʮʠʷ  

ʍʦʨʘ ʯʝʩʪʦ ʥʝ ʚʟʠʤʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʤʝʨʢʠ, ʟʘ ʜʘ ʛʘʨʘʥʪʠʨʘ ʩʚʦʷʪʘ ʩʠʛʫʨʥʦʩʪ 

ʧʨʠ ʦʥʣʘʡʥ ʢʦʤʫʥʠʢʘʮʠʷ. ʈʠʩʢʲʪ ʝ ʩʚʲʨʟʘʥ ʩ ʣʠʧʩʘʪʘ ʥʘ ʧʨʝʜʧʘʟʣʠʚʦʩʪ, ʘ ʜʦʥʷʢʲʜʝ 

ʠ ʣʠʧʩʘ ʥʘ ʢʫʣʪʫʨʘ ʟʘ ʟʘʱʠʪʘ ʧʨʠ ʦʥʣʘʡʥ ʢʦʤʫʥʠʢʘʮʠʷ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʜʦʚʝʜʝ ʜʦ 

ʟʣʦʫʧʦʪʨʝʙʘ ʩ ʣʠʯʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʨʘʞʙʘ ʥʘ ʩʥʠʤʢʠ, ʚʠʜʝʦ, ʥʝʞʝʣʘʥʠ ʢʦʥʪʘʢʪʠ, 

ʧʦʧʘʜʘʥʝ ʥʘ ʥʝʧʦʜʭʦʜʷʱʦ ʩʲʜʲʨʞʘʥʠʝ ʠ ʜʨ.  

ʀʟʙʨʦʝʥʠʪʝ ʧʦ-ʛʦʨʝ ʨʠʩʢʦʚʝ ʩʘ ʩʘʤʦ ʝʜʥʘ ʤʘʣʢʘ ʯʘʩʪ ʦʪ ʨʠʩʢʦʚʝʪʝ ʠ ʟʘʧʣʘʭʠʪʝ ʚ 

ʠʥʪʝʨʥʝʪ. ʀʥʪʝʨʥʝʪ ʤʦʞʝ ʜʘ ʩʲʟʜʘʜʝ ʨʠʩʢʦʚʝ ʠʣʠ ʯʨʝʟ ʥʝʛʦ ʪʨʘʜʠʮʠʦʥʥʠʪʝ ʨʠʩʢʦʚʝ 

ʜʘ ʩʝ ʟʘʜʲʣʙʦʯʘʪ. ʅʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʟʘʩʠʣʠ ʦʙʱʝʩʪʚʝʥʦʪʦ ʚʥʠʤʘʥʠʝ ʢʲʤ ʪʝʟʠ ʦʧʘʩ-

ʥʦʩʪʠ. ʊʝ ʩʘ ʤʥʦʛʦʙʨʦʡʥʠ ʠ ʨʘʟʥʦʧʦʩʦʯʥʠ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʝ ʨʘʟʚʠʚʘʪ ʙʲʨʟʦ, 

ʝʚʦʣʶʠʨʘʪ ʠ ʚʲʟʥʠʢʚʘʪ ʚʩʝ ʧʦ - ʠʟʦʙʨʝʪʘʪʝʣʥʠ ʤʝʪʦʜʠ, ʯʨʝʟ ʢʦʠʪʦ ʩʝ ʟʘʩʪʨʘʰʘʚʘ 

ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʭʦʨʘʪʘ ʚ ʠʥʪʝʨʥʝʪ. ʅʝʢʘ ʜʘ ʥʝ ʟʘʙʨʘʚʷʤʝ, ʯʝ ʠʥʪʝʨʥʝʪ ʩʲʟʜʘʚʘ ʠʟʢ-

ʣʶʯʠʪʝʣʥʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʠ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ, ʟʘ ʠʟʚʲʨʚhʘʥʝ ʥʘ 

ʨʘʟʣʠʯʥʠ ʜʝʡʥʦʩʪʠ, ʢʦʠʪʦ ʥʠ ʦʙʦʛʘʪʷʚʘʪ ʠʣʠ ʧʨʘʚʷʪ ʞʠʚʦʪʘ ʥʠ ʧʦ - ʣʝʩʝʥ, ʥʦ ʚ 

ʩʲʱʦʪʦ ʚʨʝʤʝ ʪʦʡ ʢʨʠʝ ʠ ʨʠʩʢʦʚʝ, ʢʦʠʪʦ ʥʠʝ ʪʨʷʙʚʘ ʜʘ ʧʦʟʥʘʚʘʤʝ, ʟʘ ʜʘ ʩʝ ʟʘʱʠʪʠʤ.  

ʅʝʢʘ ʜʘ ʚʟʝʤʝʤ ʟʘ ʧʨʠʤʝʨ ʪʠʡʥʝʡʜʞʲʨʠʪʝ. ʊʝ ʩʘ ʠʥʜʠʚʠʜʠ, ʢʦʠʪʦ ʟʘʧʦʯʚʘʪ ʜʘ 

ʠʟʛʨʘʞʜʘʪ ʩʚʦʡ ʣʠʯʝʥ ʞʠʚʦʪ ʠ ʜʲʣʛʦʪʨʘʡʥʠ ʩʦʮʠʘʣʥʠ ʢʦʥʪʘʢʪʠ, ʥʦ ʠʤʘʪ ʩʪʨʝʤʝʞ 

ʜʘ ʚʦʜʷʪ ʪʦʟʠ ʞʠʚʦʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʚʦʠʪʝ ʨʦʜʠʪʝʣʠ. ɺʩʲʱʥʦʩʪ ʪʦʚʘ ʝ ʧʨʦʮʝʩ, ʧʨʠ 

ʢʦʡʪʦ ʪʝ ʪʲʨʩʷʪ ʩʚʦʝʪʦ ʤʷʩʪʦ ʚ ʦʙʱʝʩʪʚʦʪʦ ʠ ʩʚʦʷʪʘ ʠʜʝʥʪʠʯʥʦʩʪ. ɺ ʤʥʦʛʦ ʩʣʫʯʘʠ 

ʩʝ ʩʙʣʲʩʢʚʘʪ ʩ ʦʙʱʝʩʪʚʝʥʠ ʥʘʛʣʘʩʠ, ʢʦʠʪʦ ʥʝ ʠʤ ʠʤʧʦʥʠʨʘʪ. ʇʦʣʫʯʘʚʘʪ ʩʝ ʢʦʥʬ-

ʣʠʢʪʠ ʤʝʞʜʫ ʫʩʪʘʥʦʚʝʥʠʪʝ ʧʨʠʥʮʠʧʠ ʚ ʦʙʱʝʩʪʚʦʪʦ, ʦʪ ʝʜʥʘ ʩʪʨʘʥʘ, ʠ ʞʝʣʘʥʠʝʪʦ, 

ʘʤʙʠʮʠʠʪʝ ʥʘ ʤʣʘʜʝʞʠʪʝ, ʦʪ ʜʨʫʛʘ. ɻʦʣʷʤʘ ʯʘʩʪ ʦʪ ʭʦʨʘʪʘ, ʢʦʠʪʦ ʩʝ ʨʘʜʠʢʘʣʠʟʠʨʘʪ 
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ʛʦ ʧʨʘʚʷʪ ʠʤʝʥʥʦ ʥʘ ʪʘʟʠ ʦʩʥʦʚʘ ï ʪʝ ʩʝ ʯʫʚʩʪʚʘʪ ʥʝʨʘʟʙʨʘʥʠ, ʥʝ ʥʘʤʠʨʘʪ ʤʷʩʪʦ ʚ 

ʦʙʱʝʩʪʚʦʪʦ, ʥʝ ʩʧʦʜʝʣʷʪ ʥʝʛʦʚʠʪʝ ʥʦʨʤʠ ʠ ʩʤʷʪʘʪ, ʯʝ ʪʦ ʛʠ ʧʦʪʠʩʢʘ. ʃʠʮʘ ʩ ʧʨʝʩ-

ʪʲʧʥʠ ʥʘʤʝʨʝʥʠʷ, ʠʟʧʦʣʟʚʘʱʠ ʠʥʪʝʨʥʝʪ, ʩʝ ʚʲʟʧʦʣʟʚʘʪ ʦʪ ʪʦʚʘ ʠ ʘʪʘʢʫʚʘʪ ʠʤʝʥʥʦ 

ʪʘʟʠ ʯʘʩʪ ʦʪ ʩʲʟʥʘʥʠʝʪʦ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ, ʢʘʪʦ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʟʘ ʧʨʠʷʪʝʣʠ, ʨʘʟʙʠʨʘ-

ʱʠ ʠ ʩʠʤʧʘʪʠʟʠʨʘʱʠ ʥʘ ʥʘʤʝʨʝʥʠʷʪʘ ʠ ʮʝʣʠʪʝ ʠʤ, ʥʘʩʲʨʯʘʚʘʱʠ ʛʠ ʜʘ ʥʝ ʩʣʫʰʘʪ 

ʨʦʜʠʪʝʣʠʪʝ ʩʠ. ʇʦʩʪʝʧʝʥʥʦ, ʩʪʲʧʢʘ ʧʦ ʩʪʲʧʢʘ, ʪʝ ʧʝʯʝʣʷʪ ʜʦʚʝʨʠʝ, ʢʦʝʪʦ ʫʣʝʩʥʷʚʘ 

ʠʟʚʲʨʰʚʘʥʝʪʦ ʥʘ ʠʟʙʨʘʥʦʪʦ ʦʪ ʪʷʭ ʧʨʝʩʪʲʧʣʝʥʠʝ.  

ɼʨʫʛʘ ʧʨʠʯʠʥʘ ʩʝ ʩʲʩʪʦʠ ʚ ʝʤʦʮʠʦʥʘʣʥʘʪʘ ʫʷʟʚʠʤʦʩʪ. ʄʥʦʛʦ ʜʝʮʘ ʠ ʶʥʦʰʠ ʩʝ 

ʯʫʚʩʪʚʘʪ ʥʝʩʠʛʫʨʥʠ, ʦʩʦʙʝʥʦ ʢʦʛʘʪʦ ʩʘ ʧʦʩʪʘʚʝʥʠ ʚ ʫʩʣʦʚʠʷʪʘ ʜʘ ʟʘʝʤʘʪ ʧʦ-ʥʠʩʢʦ 

ʩʦʮʠʘʣʥʦ ʧʦʣʦʞʝʥʠʝ ʩʨʝʜ ʩʚʦʠʪʝ ʚʨʲʩʪʥʠʮʠ. ʊʝ ʯʝʩʪʦ ʠʟʧʠʪʚʘʪ ʧʨʦʙʣʝʤʠ ʫ ʜʦʤʘ, 

ʢʦʝʪʦ ʧʦʨʘʞʜʘ ʫ ʪʷʭ ʥʫʞʜʘʪʘ ʜʘ ʪʲʨʩʷʪ ʪʨʲʧʢʘ, ʥʦʚʦ ʫʩʝʱʘʥʝ, ʨʠʩʢ, ʢʘʢʲʚʪʦ ʤʦʞʝ 

ʜʘ ʝ ʩʣʫʯʘʷʪ ʧʨʠ ʩʨʝʱʘʪʘ ʩ ʥʝʧʦʟʥʘʪ ʦʪ ʠʥʪʝʨʥʝʪ. ʆʢʦʣʦ 30% ʦʪ ʜʝʮʘʪʘ ʚ ɽʉ ʠʤʘʪ 

ʢʦʥʪʘʢʪʠ, ʩ ʢʦʠʪʦ ʩʘ ʩʝ ʟʘʧʦʟʥʘʣʠ ʦʥʣʘʡʥ, ʘ 23% ʦʪ ʪʷʭ ʩʝ ʟʘʧʦʟʥʘʚʘʪ ʩ ʧʝʪ ʠʣʠ 

ʧʦʚʝʯʝ ʜʫʰʠ. ɼʝʚʝʪ ʧʨʦʮʝʥʪʘ ʦʪ ʪʝʟʠ ʜʝʮʘ ʩʘ ʩʝ ʩʨʝʱʘʣʠ ʥʘ ʞʠʚʦ ʩʲʩ ʩʚʦʠ ʦʥʣʘʡʥ. 

ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʩʲʱʠʷʪ ʨʠʩʢ ʩʝ ʦʪʥʘʩʷ ʠ ʟʘ ʪ.ʥʘʨ. Ăʣʠʜʝʨʠò ʥʘ ʩʦʮʠʘʣʥʠʪʝ ʛʨʫʧʠ 

ʠʣʠ Ăʧʦʧʫʣʷʨʥʠʪʝñ, ʟʘ ʢʦʠʪʦ ʩʪʘʪʠʩʪʠʢʘʪʘ ʧʦʢʘʟʚʘ, ʯʝ ʨʠʩʢʫʚʘʪ ʟʘʧʦʟʥʘʥʩʪʚʘ ʥʘ 

ʞʠʚʦ ʧʦʨʘʜʠ ʛʦʣʷʤʘʪʘ ʩʠ ʫʚʝʨʝʥʦʩʪ. ʂʲʤ ʩʧʠʩʲʢʘ ʩ ʧʨʠʯʠʥʠ ʩʣʝʜʚʘ ʜʘ ʜʦʙʘʚʠʤ ʠ 

ʥʘʯʠʥʘ, ʧʦ ʢʦʡʪʦ ʚ ʠʥʪʝʨʥʝʪ ʩʝ ʠʟʧʦʣʟʚʘ ʠʥʪʝʨʝʩʲʪ ʥʘ ʤʣʘʜʠʪʝ ʢʲʤ ʠʛʨʠ, ʛʘʪʘʥʢʠ, 

ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘ ʠ ʟʘʜʘʯʠ. ɺ ʤʥʦʛʦ ʩʘʡʪʦʚʝ ʩ ʠʛʨʠ ʯʝʩʪʦ ʤʦʞʝ ʜʘ ʩʝ ʦʪʢʨʠʝ ʟʣʦʚ-

ʨʝʜʝʥ ʩʦʬʪʫʝʨ, ʘ ʝʜʥʘ ʦʪ ʪʘʢʪʠʢʠʪʝ ʥʘ ʧʨʝʩʪʲʧʥʠʮʠʪʝ ʚʢʣʶʯʚʘ ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʚʥʠ-

ʤʘʥʠʝʪʦ ʯʨʝʟ ʩʣʦʞʥʠ ʟʘʜʘʯʠ ʠ ʟʘʛʘʜʢʠ. ɺ ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʪʦʟʠ ʘʩʧʝʢʪ ʩʣʝʜʚʘ ʜʘ 

ʦʪʙʝʣʝʞʠʤ, ʯʝ ʧʨʠʯʠʥʠʪʝ ʟʘ ʫʷʟʚʠʤʦʩʪʪʘ ʩʝ ʢʨʠʷʪ ʢʘʢʪʦ ʚ ʩʘʤʠʷ ʞʠʚʦʪ, ʢʦʡʪʦ ʤʣʘ-

ʜʠʪʝ ʚʦʜʷʪ, ʪʘʢʘ ʠ ʚ ʩʪʝʧʝʥʪʘ ʠʤ ʥʘ ʟʘʧʦʟʥʘʪʦʩʪ ʩʲʩ ʟʘʧʣʘʭʠʪʝ, ʢʦʠʪʦ ʢʠʙʝʨʧʨʦʩʪ-

ʨʘʥʩʪʚʦʪʦ ʢʨʠʝ.  

ʇʦʩʦʯʚʘʥʝʪʦ ʥʘ ʨʠʩʢʦʚʝʪʝ ʠ ʧʨʠʯʠʥʠʪʝ ʟʘ ʫʷʟʚʠʤʦʩʪʪʘ ʥʘ ʤʣʘʜʠʪʝ ʚ ʠʥʪʝʨʥʝʪ 

ʣʦʛʠʯʥʦ ʚʦʜʠ ʢʲʤ ʩʣʝʜʚʘʱʠʷ ʚʲʧʨʦʩ, ʘ ʠʤʝʥʥʦ ʢʘʢʚʠ ʩʘ ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʚ ʩʧʨʘ-

ʚʷʥʝʪʦ ʩ ʪʝʟʠ ʧʨʦʙʣʝʤʠ. ɺ ɽʚʨʦʧʘ ɼʲʨʞʘʚʠʪʝ ʯʣʝʥʢʠ ʥʘ ɽʉ ʩʘ ʚʲʟʧʨʠʝʣʠ ʨʘʟʣʠʯʥʠ 

ʧʦʜʭʦʜʠ ʠ ʧʨʠʣʘʛʘʪ ʤʥʦʛʦʙʨʦʡʥʠ ʨʝʰʝʥʠʷ, ʝʪʦ ʠ ʥʷʢʦʠ ʦʪ ʪʷʭ:  

ɺ ʃʘʪʚʠʷ ʚʧʝʯʘʪʣʝʥʠʝ ʧʨʘʚʠ ʧʨʦʝʢʪʲʪ Net-Safe, ʢʦʡʪʦ ʧʨʝʧʦʨʲʯʚʘ ʦʙʫʯʝʥʠʝʪʦ 

ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʠʥʪʝʨʥʝʪ ʜʘ ʩʝ ʩʲʯʝʪʘʝ ʩ ʘʪʨʘʢʪʠʚʥʠ ʟʘ ʪʷʭ ʜʝʡ-

ʥʦʩʪʠ. ɺ ʩʘʡʪʘ ʥʘ ʧʨʦʝʢʪʘ ʧʦʩʝʪʠʪʝʣʠʪʝ ʤʦʛʘʪ ʜʘ ʩʚʠʨʷʪ ʥʘ ʧʠʘʥʦ, ʜʘ ʨʝʰʘʚʘʪ ʟʘ-

ʙʘʚʥʠ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʦʙʨʘʟʦʚʘʪʝʣʥʠ ʪʝʩʪʦʚʝ. ʉʨʝʜ ʝʜʥʘ ʦʪ ʠʥʪʝʨʝʩʥʠʪʝ ʠ ʠʥʦʚʘ-

ʪʠʚʥʠ ʠʜʝʠ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʬʦʨʫʤ, ʚ ʢʦʡʪʦ ʭʦʨʘʪʘ ʤʦʛʘʪ ʚʟʘʠʤʥʦ ʜʘ ʩʝ ʦʙʨʘʟʦʚʘʪ 

ʧʦ ʚʲʧʨʦʩʠʪʝ ʥʘ ʠʥʪʝʨʥʝʪ ʙʝʟʦʧʘʩʥʦʩʪʪʘ, ʜʘ ʩʧʦʜʝʣʷʪ ʧʦʣʝʟʥʠ ʠʜʝʠ ʠ ʠʥʬʦʨʤʘʮʠʷ, 

ʘ ʩʲʱʦ ʪʘʢʘ ʠ ʥʝʧʨʠʷʪʥʠ ʧʨʝʞʠʚʷʚʘʥʠʷ. 

ɼʦʢʣʘʜ ʟʘ ʨʠʩʢʦʚʝʪʝ ʠ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʤʣʘʜʠʪʝ ʚ ʠʥʪʝʨʥʝʪ ʚʲʚ ʌʨʘʥʮʠʷ ʧʦ-

ʢʘʟʚʘ, ʯʝ ʨʦʣʷʪʘ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʚ ʩʪʨʘʥʘʪʘ ʝ ʛʦʣʷʤʘ ʠ ʪʝ ʩʘ ʧʲʨʚʠʷʪ ʠʟʪʦʯʥʠʢ, ʢʲʤ 

ʢʦʡʪʦ ʤʣʘʜʠʪʝ ʭʦʨʘ ʩʝ ʦʙʨʲʱʘʪ ʟʘ ʧʦʤʦʱ ʠ ʩʲʚʝʪʠ ʚ ʠʥʪʝʨʥʝʪ. ʉʣʦʚʘʢʠʷ ʧʨʝʜʩʪʘʚ-

ʣʷʚʘ ʠʥʪʝʨʝʩʝʥ ʧʨʠʤʝʨ, ʪʲʡ ʢʘʪʦ ʝʜʠʥ ʦʪ ʦʩʥʦʚʥʠʪʝ ʨʠʩʢʦʚʝ ʩʝ ʢʨʠʝ ʚ ʩʦʮʠʘʣʥʠʪʝ 

ʤʨʝʞʠ, ʨʠʩʢ ʠʣʶʩʪʨʠʨʘʥ ʦʪ ʬʘʢʪʘ, ʯʝ 81% ʦʪ ʩʣʦʚʘʰʢʠʪʝ ʪʠʡʥʝʡʜʞʲʨʠ ʠʟʧʦʣʟʚʘʪ 

Ăʌʝʡʩʙʫʢò ʚʩʝʢʠ ʜʝʥ. ʇʨʝʧʦʨʲʯʚʘʪ ʩʝ ʩʲʱʦ ʪʘʢʘ ʩʲʚʤʝʩʪʥʠ ʦʙʫʯʝʥʠʷ ʤʝʞʜʫ ʨʦʜʠ-

ʪʝʣʠ ʠ ʜʝʮʘ, ʢʦʠʪʦ ʦʪ ʨʘʥʥʘ ʚʲʟʨʘʩʪ ʜʘ ʧʦʚʠʰʘʪ ʩʚʦʷʪʘ ʢʫʣʪʫʨʘ ʥʘ ʩʠʛʫʨʥʦʩʪ ʠ ʪʘʢʘ 

ʜʘ ʩʝ ʫʩʪʘʥʦʚʠ ʚʨʲʟʢʘ ʥʘ ʜʦʚʝʨʠʝ ʤʝʞʜʫ ʨʦʜʠʪʝʣ ʠ ʜʝʪʝ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʲʨʬʠʨʘ-

ʥʝʪʦ ʚ ʠʥʪʝʨʥʝʪ. ʈʝʜʠʮʘ ʧʨʦʫʯʚʘʥʠʷ, ʩʲʬʠʥʘʥʩʠʨʘʥʠ ʦʪ ʠʥʩʪʠʪʫʮʠʠʪʝ ʥʘ ɽʉ, ʩʦʯʘʪ, 

ʯʝ ʩʧʦʨʝʜ ʨʦʜʠʪʝʣʠʪʝ ʥʷʢʦʠ ʦʪ ʥʘʡ-ʜʦʙʨʠʪʝ ʧʨʘʢʪʠʢʠ ʚ ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʠʥʪʝʨʥʝʪ 

ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʩʘ ʦʙʫʯʝʥʠʷʪʘ ʥʘ ʜʝʮʘʪʘ ʠ ʶʥʦʰʠʪʝ ʚ ʫʯʠʣʠʱʝ, ʧʦ-ʜʦʩʪʲʧʥʘ ʠ ʨʘʟ-

ʙʠʨʘʝʤʘ ʠʥʬʦʨʤʘʮʠʷ, ʢʦʷʪʦ ʜʘ ʟʘʧʦʟʥʘʝ ʩʘʤʠʪʝ ʨʦʜʠʪʝʣʠ ʩ ʨʠʩʢʦʚʝʪʝ, ʦʙʫʯʝʥʠʷ ʠ 
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ʢʫʨʩʦʚʝ ʟʘ ʩʘʤʠʪʝ ʨʦʜʠʪʝʣʠ, ʢʦʠʪʦ ʜʘ ʙʲʜʘʪ ʦʨʛʘʥʠʟʠʨʘʥʠ ʦʪ ʧʨʘʚʠʪʝʣʩʪʚʘʪʘ ʠʣʠ 

ʤʝʩʪʥʠʪʝ ʚʣʘʩʪʠ. 

ɺ ʆʙʝʜʠʥʝʥʦʪʦ ʢʨʘʣʩʪʚʦ ʩʝ ʦʙʨʲʱʘ ʩʝʨʠʦʟʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʤʥʝʥʠʝʪʦ ʥʘ ʤʣʘʜʠʪʝ 

ʭʦʨʘ ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʠʥʪʝʨʥʝʪ, ʢʦʝʪʦ ʠʤʘ ʧʨʠʥʦʩ ʢʲʤ ʧʦʣʠʪʠʢʠʪʝ, 

ʢʦʠʪʦ ʩʝ ʨʘʟʚʠʚʘʪ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʠ ʩʧʝʮʠʬʠʯʥʠʪʝ ʧʨʦʙʣʝʤʠ, ʢʦʠʪʦ ʤʦʛʘʪ ʜʘ ʚʲʟʥʠʢ-

ʥʘʪ. ɸʢʮʝʥʪʠʨʘ ʩʝ ʚʲʨʭʫ ʨʦʣʷʪʘ, ʢʦʷʪʦ ʫʯʠʣʠʱʘʪʘ ʠ ʫʥʠʚʝʨʩʠʪʝʪʠʪʝ ʠʤʘʪ ʚ ʟʘʧʦʟ-

ʥʘʚʘʥʝʪʦ ʥʘ ʜʝʮʘ ʠ ʶʥʦʰʠ ʩ ʚʲʧʨʦʩʠʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʠʥʪʝʨʥʝʪ ʠ ʝ ʩʲʟʜʘʜʝʥ 

ʩʧʝʮʠʘʣʝʥ ʩʘʡʪ ʩ ʧʨʘʢʪʠʯʥʠ ʩʲʚʝʪʠ ʟʘ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʟʣʠʯʥʠ ʦʪ ʫʯʠʣʠʱʘ ʠ ʫʥʠʚʝʨ-

ʩʠʪʝʪʠ, ʢʦʠʪʦ ʨʘʙʦʪʷʪ ʩ ʤʣʘʜʠ ʭʦʨʘ.  

ɺ ɻʝʨʤʘʥʠʷ ʬʠʣʪʨʠʨʘʥʝʪʦ ʥʘ ʦʧʨʝʜʝʣʝʥʦ ʦʥʣʘʡʥ ʩʲʜʲʨʞʘʥʠʝ ʝ ʥʝʱʦ, ʟʘʜ ʢʦʝʪʦ 

ʟʘʩʪʘʚʘʪ ʤʥʦʟʠʥʩʪʚʦʪʦ ʨʦʜʠʪʝʣʠ. ʄʥʦʛʦ ʥʝʤʩʢʠ ʤʦʙʠʣʥʠ ʦʧʝʨʘʪʦʨʠ ʩʘ ʩʲʟʜʘʣʠ 

ʩʦʬʪʫʝʨ, ʧʦʩʚʝʪʝʥ ʥʘ ʨʦʜʠʪʝʣʩʢʠʷ ʢʦʥʪʨʦʣ ʠ ʩʲʱʝʚʨʝʤʝʥʥʦ ʩʘ ʧʦʜʧʠʩʘʣʠ ʨʘʟʣʠʯʥʠ 

ʢʦʜʝʢʩʠ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʘʱʠʪʘʪʘ ʧʨʠ ʩʲʨʬʠʨʘʥʝ ʦʪ ʤʦʙʠʣʥʠ ʫʩʪʨʦʡʩʪʚʘ.  

ɽʚʨʦʧʝʡʩʢʠʷʪ ʩʲʶʟ ʚʟʝʤʘ ʤʝʨʢʠ ʟʘ ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʠʥʪʝʨʥʝʪ ʢʘʪʦ 

ʥʘʩʲʨʯʘʚʘ ʩʘʤʦʨʝʛʫʣʘʮʠʷʪʘ ʠ ʩʲʚʤʝʩʪʥʘʪʘ ʨʝʛʫʣʘʮʠʷ ʥʘ ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ ʠ 

ʥʝʛʦʚʘʪʘ ʙʝʟʦʧʘʩʥʦʩʪ ʯʨʝʟ ʧʫʙʣʠʯʥʦ-ʯʘʩʪʥʦ ʧʘʨʪʥʴʦʨʩʪʚʦ ʩ IT ʢʦʤʧʘʥʠʠ, ʠʥʪʝʨʥʝʪ 

ʜʦʩʪʘʚʯʠʮʠ ʠ ʩʦʮʠʘʣʥʠ ʤʨʝʞʠ, ʢʦʠʪʦ ʜʦʙʨʦʚʦʣʥʦ ʩʝ ʘʥʛʘʞʠʨʘʪ ʩ ʪʘʟʠ ʟʘʜʘʯʘ. ʊʝ-

ʞʝʩʪʪʘ ʥʘ ʧʨʝʚʘʥʪʠʚʥʠʪʝ ʤʝʨʢʠ ʩʨʝʱʫ ʢʠʙʝʨʪʦʨʤʦʟʘ ʥʘʨʘʩʪʚʘ ʚʩʝ ʧʦʚʝʯʝ, ʪʲʡ ʢʘʪʦ 

ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʥʝʛʦ ʩʝ ʠʟʚʲʨʰʚʘ ʦʪ ʜʝʮʘ ʠʣʠ ʪʠʡʥʝʡʜʞʲʨʠ ʠ ʟʘʪʦʚʘ ʝ ʚʘʞʥʦ ʚ ʫʯʠ-

ʣʠʱʘʪʘ ʜʘ ʩʝ ʨʘʙʦʪʠ ʧʦ ʪʦʟʠ ʧʨʦʙʣʝʤ ʠ ʜʘ ʩʝ ʥʘʩʲʨʯʘʚʘ ʦʪʜʝʣʷʥʝʪʦ ʥʘ ʧʦʚʝʯʝ ʚʨʝʤʝ 

ʟʘ ʜʝʮʘʪʘ ʜʥʝʩ, ʟʘ ʜʘ ʥʝ ʩʝ ʧʨʝʚʲʨʥʘʪ ʚ ʧʨʝʩʪʲʧʥʠʮʠ ʫʪʨʝ.  

ʇʦʣʠʪʠʢʠʪʝ ʥʘ ʧʨʘʚʠʪʝʣʩʪʚʝʥʦ ʥʠʚʦ ʪʨʷʙʚʘ ʜʘ ʜʘʜʘʪ ʦʩʥʦʚʥʘʪʘ ʥʘʩʦʢʘ ʟʘ ʨʘʟʚʠ-

ʪʠʝʪʦ ʥʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʤʣʘʜʠʪʝ ʚ ʠʥʪʝʨʥʝʪ. ʅʷʢʦʠ ʜʲʨʞʘʚʠ ʯʣʝʥʢʠ ʚʲʟʧʨʠʝʤʘʪ 

ʮʷʣʦʩʪʥʠ ʥʘʮʠʦʥʘʣʥʠ ʩʪʨʘʪʝʛʠʠ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʜʝʮʘʪʘ ʚ ʠʥʪʝʨʥʝʪ (ɺʝʣʠʢʦʙʨʠ-

ʪʘʥʠʷ) , ʜʨʫʛʠ ʟʘʣʘʛʘʪ ʥʘ ʠʥʩʪʠʪʫʮʠʷʪʘ ʥʘ ʦʤʙʫʜʩʤʘʥʘ ʟʘ ʟʘʱʠʪʘ ʧʨʘʚʘʪʘ ʥʘ ʜʝʮʘʪʘ 

(ʋʥʛʘʨʠʷ ʠ ʇʦʣʰʘ) ʠʣʠ ʩʘ ʩʲʟʜʘʜʝʥʠ ʩʧʝʮʠʘʣʥʠ ʦʨʛʘʥʠ, ʢʦʠʪʦ ʩʝ ʟʘʥʠʤʘʚʘʪ ʩ ʧʨʝʜ-

ʧʘʟʚʘʥʝʪʦ ʥʘ ʤʣʘʜʠʪʝ ʚ ʠʥʪʝʨʥʝʪ ʠ ʩʲʪʨʫʜʥʠʯʘʪ ʪʷʩʥʦ ʩ ʦʨʛʘʥʠʪʝ ʥʘ ʨʝʜʘ, ʤʝʜʠʠʪʝ, 

ʤʦʙʠʣʥʠʪʝ ʦʧʝʨʘʪʦʨʠ ʠ ʠʥʪʝʨʥʝʪ ʜʦʩʪʘʚʯʠʮʠʪʝ.  

ɺ ʤʥʦʛʦ ʝʚʨʦʧʝʡʩʢʠ ʫʯʠʣʠʱʘ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʦʙʫʯʝʥʠʝ ʧʦ ʦʥʣʘʡʥ ʩʠʛʫʨʥʦʩʪ ʝ 

ʩʲʦʙʨʘʟʝʥʘ ʩ ʚʲʟʨʘʩʪʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ. ɺʲʚ ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ ʤʥʦʛʦ ʜʝʮʘ ʩʝ ʢʘʥʷʪ ʥʘ 

ʬʦʨʫʤʠ, ʧʦʩʚʝʪʝʥʠ ʥʘ ʦʥʣʘʡʥ ʨʠʩʢʦʚʝʪʝ ʠ ʧʦʣʠʪʠʢʠʪʝ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ, ʟʘ ʜʘ 

ʜʘʜʘʪ ʩʚʦʝʪʦ ʤʥʝʥʠʝ, ʪ.ʝ. ʥʘ ʪʷʭ ʩʝ ʛʣʝʜʘ ʢʘʪʦ ʥʘ ʘʢʪʠʚʥʘ ʟʘʠʥʪʝʨʝʩʦʚʘʥʘ ʩʪʨʘʥʘ. 

ʄʣʘʜʠʪʝ ʭʦʨʘ, ʫʩʧʝʰʥʦ ʧʨʝʤʠʥʘʣʠ ʦʙʫʯʝʥʠʷ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ ʠʥʪʝʨʥʝʪ ʩʝ ʧʨʠʚʣʠ-

ʯʘʪ ʟʘ ʨʘʙʦʪʘ ʩʲʩ ʩʚʦʠ ʚʨʲʩʪʥʠʮʠ, ʢʦʠʪʦ ʚʩʝ ʦʱʝ ʥʝ ʩʘ ʟʘʧʦʟʥʘʪʠ ʩ ʪʝʟʠ ʚʲʧʨʦʩʠ.  

ɽʚʨʦʧʝʡʩʢʘʪʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʠʥʪʝʨʥʝʪ ʩʠʛʫʨʥʦʩʪ ʧʨʝʧʦʨʲʯʚʘ ʟʘʩʠʣʚʘʥʝ ʥʘ ʠʥʪʝʨ-

ʥʝʪ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʥʠʚʦ ʤʝʩʪʥʘ ʚʣʘʩʪ ʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʝʩʪʥʠ ʝ-ʧʨʘʚʠʪʝʣʩʪʚʘ, ʢʘʪʦ 

ʩʝ ʧʨʠʣʘʛʘ ʧʨʠʥʮʠʧʲʪ ʥʘ ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʦʙʫʯʝʥʠʝ ʥʘ ʩʣʫʞʠʪʝʣʠʪʝ, ʪʲʡ ʢʘʪʦ 

ʧʦʨʘʜʠ ʙʲʨʟʠʪʝ ʪʝʭʥʦʣʦʛʠʯʥʠ ʧʨʦʤʝʥʠ, ʤʝʪʦʜʠʪʝ ʟʘ ʠʟʤʘʤʘ ʩʝ ʧʦʜʦʙʨʷʚʘʪ19.  

ɺ ɹʲʣʛʘʨʠʷ ʚʩʝ ʦʱʝ ʥʝ ʩʲʱʝʩʪʚʫʚʘ ʩʪʨʘʪʝʛʠʷ, ʥʘʩʦʯʝʥʘ ʢʲʤ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ 

ʨʠʩʢʦʚʝʪʝ ʟʘ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ ʚ ʠʥʪʝʨʥʝʪ. ʂʦʤʧʝʪʝʥʮʠʠʪʝ ʚ ʪʘʟʠ ʩʬʝʨʘ 

ʩʘ ʨʘʟʧʨʝʜʝʣʝʥʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʠ ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ, ʥʦ ʪʦʚʘ ʝ ʦʱʝ ʝʜʥʘ ʧʨʝʜʧʦʩʪʘʚ-

ʢʘ ʜʘ ʩʝ ʨʘʟʤʠʚʘ ʦʪʛʦʚʦʨʥʦʩʪʪʘ.  

ʅʝʢʘ ʥʝ ʟʘʙʨʘʚʷʤʝ, ʯʝ ʦʩʥʦʚʘʪʘ ʚ ʙʦʨʙʘʪʘ ʩ ʧʨʝʩʪʲʧʣʝʥʠʷʪʘ, ʚʢʣʶʯʠʪʝʣʥʦ ʠ ʪʝ-

ʟʠ, ʩʚʲʨʟʘʥʠ ʩ ʠʥʪʝʨʥʝʪ, ʝ ʧʨʝʚʝʥʮʠʷʪʘ.  

ʇʦ ʜʘʥʥʠ ʥʘ ʅʘʮʠʦʥʘʣʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʠʥʩʪʠʪʫʪ ʦʢʦʣʦ 83% ʦʪ ʙʲʣʛʘʨʩʢʠʪʝ 

ʛʨʘʞʜʘʥʠ ʥʘ ʚʲʟʨʘʩʪ ʤʝʞʜʫ 16 ʠ 24 ʛʦʜʠʥʠ ʨʝʜʦʚʥʦ ʠʟʧʦʣʟʚʘʪ ʠʥʪʝʨʥʝʪ. ɸʢʦ ʧʨʠ-

ʙʘʚʠʤ ʢʲʤ ʪʘʟʠ ʮʠʬʨʘ ʜʝʮʘʪʘ ʧʦʜ 16 ʛʦʜʠʥʠ, ʪʦʛʘʚʘ ʮʠʬʨʘʪʘ ʤʦʞʝ ʜʘ ʩʢʦʯʠ ʜʦ 90%, 
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ʢʘʢʪʦ ʩʪʘʥʘ ʷʩʥʦ ʥʘ ʧʨʦʚʝʣʘʪʘ ʩʝ ʢʨʲʛʣʘ ʤʘʩʘ ʧʦ ʚʲʧʨʦʩʠʪʝ ʥʘ ʟʘʱʠʪʘʪʘ ʥʘ ʜʝʮʘʪʘ ʚ 

ʠʥʪʝʨʥʝʪ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ, ʦʨʛʘʥʠʟʠʨʘʥʘ ʦʪ ʄʠʥʠʩʪʝʨʩʪʚʦʪʦ ʥʘ ʪʨʘʥʩʧʦʨʪʘ, ʠʥʬʦʨ-

ʤʘʮʠʦʥʥʠʪʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʩʲʦʙʱʝʥʠʷʪʘ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ ʧʨʦʫʯʚʘʥʝ, ʠʟʚʲʨʰʝʥʦ ʟʘ 

ɽʚʨʦʧʝʡʩʢʘʪʘ ʢʦʤʠʩʠʷ ʦʪ ʤʨʝʞʘʪʘ European Schoolnet ʠ ʋʥʠʚʝʨʩʠʪʝʪʲʪ ʚ ʃʠʝʞ 

ʧʦʢʘʟʚʘ, ʯʝ ʙʲʣʛʘʨʩʢʠʪʝ ʦʩʤʦʢʣʘʩʥʠʮʠ ʩʘ ʩʨʝʜ ʥʘʡ-ʥʝʫʚʝʨʝʥʠʪʝ ʚ ɽʉ ʧʦ ʦʪʥʦʰʝʥʠʝ 

ʥʘ ʩʚʦʷʪʘ ʦʥʣʘʡʥ ʙʝʟʦʧʘʩʥʦʩʪ.  

ɺ ɹʲʣʛʘʨʠʷ ʢʘʪʦ ʮʷʣʦ ʧʨʦʙʣʝʤʠʪʝ, ʩʚʲʨʟʘʥʠ ʩʲʩ ʩʠʛʫʨʥʦʩʪʪʘ ʚ ʠʥʪʝʨʥʝʪ ʩʝ ʧʦʜ-

ʮʝʥʷʚʘʪ. ɿʘʪʦʚʘ ʛʦʚʦʨʠ ʠ ʬʘʢʪʲʪ, ʯʝ ʚ ɹʲʣʛʘʨʠʷ ʥʷʤʘ ʝʜʠʥʝʥ ʦʨʛʘʥ, ʢʦʡʪʦ ʜʘ ʩʝ 

ʟʘʥʠʤʘʚʘ ʩ ʧʦʣʠʪʠʢʠʪʝ ʠ ʤʝʨʢʠʪʝ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ. ɺʩʝ ʦʱʝ ʥʷʤʘ ʠ 

ʨʘʟʨʘʙʦʪʝʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ, ʚʲʧʨʝʢʠ ʯʝ ʥʷʢʦʣʢʦ ʧʦʨʝʜʥʠ ʧʨʘʚʠʪʝʣʩʪ-

ʚʘ ʩʠ ʧʦʩʪʘʚʷʪ ʥʝʡʥʦʪʦ ʧʨʠʝʤʘʥʝ ʢʘʪʦ ʧʨʠʦʨʠʪʝʪ.  

ʆʪʜʝʣʥʠ ʤʠʥʠʩʪʝʨʩʪʚʘ ʠ ʜʲʨʞʘʚʥʠ ʦʨʛʘʥʠ ʩʘ ʠʟʛʨʘʜʠʣʠ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʧʨʝ-

ʚʝʥʮʠʷ ʥʘ ʨʠʩʢʦʚʝʪʝ ʚʲʚ ʚʠʨʪʫʘʣʥʦʪʦ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʥʦ ʪʦʚʘ ʝ ʧʦ-ʩʢʦʨʦ ʚ ʨʝʟʫʣʪʘʪ 

ʥʘ ʨʝʘʣʠʟʘʮʠʷʪʘ ʥʘ ʩʝʢʪʦʨʥʠʪʝ ʧʦʣʠʪʠʢʠ, ʟʘ ʢʦʠʪʦ ʪʝ ʩʘ ʦʪʛʦʚʦʨʥʠ, ʥʦ ʥʝ ʠ ʮʷʣʦʩʪ-

ʥʘ ʚʠʟʠʷ. ʂʘʢʪʦ ʨʝʜʠʮʘ ʝʚʨʦʧʝʡʩʢʠ ʜʲʨʞʘʚʠ ʠ ɹʲʣʛʘʨʠʷ ʩʣʝʜʚʘ ʜʘ ʩʲʟʜʘʜʝ ʩʚʦʡ 

ʥʘʮʠʦʥʘʣʝʥ ʦʨʛʘʥ ʚ ʦʙʣʘʩʪʪʘ ʥʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪʪʘ, ʢʦʡʪʦ ʜʘ ʛʣʝʜʘ ʛʣʦʙʘʣʥʦ ʥʘ ʪʝʟʠ 

ʚʲʧʨʦʩʠ, ʥʝʦʙʭʦʜʠʤʦ ʝ ʦʩʲʚʨʝʤʝʥʷʚʘʥʝ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʠ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʘ 

ʢʦʥʢʨʝʪʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʩʪʲʧʢʠ ʚ ʪʘʟʠ ʥʘʩʦʢʘ.  

ʂʘʪʦ ʦʩʦʙʝʥʦ ʫʷʟʚʠʤʘ ʛʨʫʧʘ, ʢʘʢʚʘʪʦ ʩʘ ʤʣʘʜʠʪʝ, ʜʲʨʞʘʚʥʠʪʝ ʠʥʩʪʠʪʫʮʠʷ ʪʨʷʙ-

ʚʘ ʜʘ ʠʤʘʪ ʝʜʠʥ ʧʦ-ʰʠʨʦʢ ʧʦʛʣʝʜ ʧʨʠ ʠʥʬʦʨʤʠʨʘʥʝʪʦ ʟʘ ʨʠʩʢʦʚʝʪʝ ʠ ʧʨʝʜʩʪʘʚʷʥʝʪʦ 

ʥʘ ʤʝʨʢʠʪʝ, ʢʦʠʪʦ ʤʣʘʜʠʪʝ ʪʨʷʙʚʘ ʜʘ ʧʨʝʜʧʨʠʝʤʘʪ ʟʘ ʪʷʭʥʘʪʘ ʣʠʯʥʘ ʙʝʟʦʧʘʩʥʦʩʪ ʚ 

ʠʥʪʝʨʥʝʪ. ʆʪʜʝʣʥʠʪʝ ʠʥʠʮʠʘʪʠʚʠ ʥʘ ʬʠʨʤʠ ʠ ʥʝʧʨʘʚʠʪʝʣʩʪʚʝʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʩʘ 

ʧʦʣʝʟʥʠ, ʥʦ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʤʣʘʜʠʪʝ ʚ ʠʥʪʝʨʥʝʪ ʪʨʷʙʚʘ ʜʘ ʩʝ ʧʨʝʚʲʨʥʝ ʚ ʫʩʪʦʡʯʠʚʘ 

ʜʲʨʞʘʚʥʘ ʧʦʣʠʪʠʢʘ, ʘ ʪʲʡ ʢʘʪʦ ʤʣʘʜʝʞʪʘ ʝ ʙʲʜʝʱʝʪʦ ʥʘ ʚʩʷʢʘ ʝʜʥʘ ʜʲʨʞʘʚʘ ʪʦʚʘ 

ʱʝ ʝ ʧʦʣʝʟʥʦ ʠ ʟʘ ʮʷʣʦʪʦ ʦʙʱʝʩʪʚʦ.  

 

ʀʟʚʦʜʠ: 

1. ɼʘ ʩʝ ʧʨʝʜʧʨʠʝʤʘʪ ʜʝʡʩʪʚʠʷ ʟʘ ʦʙʫʯʝʥʠʝ ʥʘ ʭʦʨʘʪʘ ʦʱʝ ʦʪ ʨʘʥʦ ʜʝʪʩʪʚʦ ʟʘ 

ʨʘʙʦʪʘ ʚ ʠʥʪʝʨʥʝʪ. ɺʘʞʥʦ ʝ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʢʫʣʪʫʨʘ ʟʘ ʨʘʙʦʪʘ ʚ ʪʘʟʠ ʩʨʝʜʘ. ʅʘʡ-

ʫʜʘʯʥʦ ʙʠ ʙʠʣʦ ʜʘ ʩʝ ʚʢʣʶʯʘʪ ʚ ʫʯʠʣʠʱʥʦʪʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʠ ʤʦʜʫʣʠ, 

ʩʲʦʙʨʘʟʝʥʠ ʩ ʚʲʟʨʘʩʪʪʘ ʥʘ ʫʯʝʥʠʮʠʪʝ.  

2. ɼʘ ʩʝ ʧʨʠʝʤʝ ʅʘʮʠʦʥʘʣʥʘ ʩʪʨʘʪʝʛʠʷ ʟʘ ʢʠʙʝʨʩʠʛʫʨʥʦʩʪ, ʢʘʪʦ ʩʧʝʮʠʘʣʥʦ ʚʥʠ-

ʤʘʥʠʝ ʚ ʥʝʷ ʜʘ ʙʲʜʝ ʦʪʜʝʣʝʥʦ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ ʢʘʪʦ ʝʜʥʘ ʦʪ ʥʘʡ-ʟʘʩʪʨʘʰʝʥʠʪʝ ʛʨʫʧʠ 

ʦʪ ʢʠʙʝʨ-ʨʠʩʢʦʚʝ. 

3. ɼʘ ʩʝ ʨʘʙʦʪʠ ʩ ʨʦʜʠʪʝʣʠʪʝ ʩ ʮʝʣ ʜʘ ʩʝ ʧʦʚʠʰʠ ʨʦʜʠʪʝʣʩʢʠʷ ʢʦʥʪʨʦʣ ʚʲʨʭʫ 

ʧʦʣʟʚʘʥʝʪʦ ʥʘ ʠʥʪʝʨʥʝʪ ʦʪ ʤʣʘʜʠʪʝ ʭʦʨʘ, ʢʘʪʦ ʟʘ ʮʝʣʪʘ ʝ ʧʦʜʭʦʜʷʱʦ ʦʙʩʲʞʜʘʥʝ ʥʘ 

ʪʝʟʠ ʚʲʧʨʦʩʠ ʥʘ ʨʦʜʠʪʝʣʩʢʠ ʩʨʝʱʠ ʚ ʫʯʠʣʠʱʝ. 

4. ʅʝʦʙʭʦʜʠʤʘ ʝ ʢʦʦʨʜʠʥʘʮʠʷ ʤʝʞʜʫ ʜʲʨʞʘʚʥʠʪʝ ʦʨʛʘʥʠ, ʙʠʟʥʝʩʘ, ʥʝʧʨʘʚʠʪʝʣ-

ʩʪʚʝʥʠʷ ʩʝʢʪʦʨ ʠ ʘʢʘʜʝʤʠʯʥʠʪʝ ʩʨʝʜʠ ʟʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʨʠʩʢʦʚʝʪʝ ʚ ʠʥʪʝʨʥʝʪ 

ʠ ʟʘ ʧʦʜʧʦʤʘʛʘʥʝ ʥʘ ʤʣʘʜʠʪʝ ʭʦʨʘ ʜʘ ʩʝ ʩʧʨʘʚʷʪ ʩ ʪʷʭ. 
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ɼʠʣʷʥ ʂ. ʄʘʨʢʦʚ 

 

SOFTWARE REQUI REMENTS FOR AUTOMATED ARTILLERY  

FIRE CONTROL SYSTEM  

 

Dilyan K. Markov  

 
Abstract: This report introduces software requirements for automated artillery fire control 
system for taking part of artillery units in Combined Joint Tasks Force operations. It 

indicates general requirements for software for planning and decision-making process in the 

preparing of fire, targeting and fire control. 

 

Keywords ï computer software, automated fire control system, artillery units, fire support. 

 

1. ɺʲʚʝʜʝʥʠʝ 

ɺ ʧʨʦʛʨʘʤʘʪʘ ʟʘ ʨʘʟʚʠʪʠʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ 

ʥʘ ʈʝʧʫʙʣʠʢʘ ɹʲʣʛʘʨʠʷ 2020 ʩʝ ʧʦʩʦʯʚʘ, ʯʝ ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʦʪʙʨʘʥʘʪʘ ʱʝ ʩʝ ʠʟʚʲʨ-

ʰʚʘ ʩ ʮʝʣ ʦʧʨʝʜʝʣʷʥʝ, ʠʟʛʨʘʞʜʘʥʝ ʠ ʨʘʟʚʠʪʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʠ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ ʟʘ ʪʷʭ ʯʦʚʝʰʢʠ, ʬʠʥʘʥʩʦʚʠ, ʤʘʪʝʨʠʘʣʥʠ ʠ ʜʨʫʛʠ ʨʝ-

ʩʫʨʩʠ ʠ ʫʩʣʫʛʠ. ʇʣʘʥʠʨʘʥʝʪʦ ʠ ʨʝʘʣʠʟʠʨʘʥʝʪʦ ʥʘ ʧʨʦʝʢʪʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ, ʨʘʟʚʠʪʠʝ ʠ 

ʧʦʜʜʨʲʞʢʘ ʥʘ ʥʘʮʠʦʥʘʣʥʠ ʦʪʙʨʘʥʠʪʝʣʥʠ ʩʧʦʩʦʙʥʦʩʪʠ ʩʝ ʠʟʚʲʨʰʚʘ ʠʥʪʝʛʨʠʨʘʥʦ ʩ 

ʧʨʦʮʝʩʠʪʝ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʦʪʦ ʧʣʘʥʠʨʘʥʝ ʚ ʅɸʊʆ ʠ ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʚʦʝʥʥʠʪʝ ʩʧʦ-

ʩʦʙʥʦʩʪʠ ʥʘ ɽʉ, ʩ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʤʘʢʩʠʤʘʣʝʥ ʝʬʝʢʪ 

ʧʨʠ ʦʧʪʠʤʘʣʝʥ ʨʘʟʭʦʜ ʥʘ ʨʝʩʫʨʩʠ ʠ ʩ ʨʘʟʨʘʙʦʪʚʘʥʝ ʥʘ ʦʨʠʝʥʪʠʨʘʥ ʢʲʤ ʨʝʟʫʣʪʘʪʠʪʝ 

ʧʨʦʛʨʘʤʝʥ ʙʶʜʞʝʪ. [11]. 

ʆʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʚʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʩʘ ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʩʣʝʜʥʠʪʝ 

ʝʣʝʤʝʥʪʠ: ʜʦʢʪʨʠʥʠ ʠ ʢʦʥʮʝʧʮʠʠ; ʦʨʛʘʥʠʟʘʮʠʦʥʥʘ ʩʪʨʫʢʪʫʨʘ; ʧʦʜʛʦʪʦʚʢʘ; ʤʘʪʝʨʠ-

ʘʣʥʠ ʩʨʝʜʩʪʚʘ; ʢʦʤʘʥʜʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ; ʣʠʯʝʥ ʩʲʩʪʘʚ; ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʦʧʝʨʘ-

ʪʠʚʥʘ ʩʲʚʤʝʩʪʠʤʦʩʪ. ʉʲʚʢʫʧʥʦʩʪʪʘ ʦʪ ʚʩʠʯʢʠ ʧʦʩʦʯʝʥʠ ʢʦʤʧʦʥʝʥʪʠ ʦʩʠʛʫʨʷʚʘ 

ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʪʙʨʘʥʠʪʝʣʥʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ. ʅʝʦʙʭʦʜʠʤʠʪʝ ʦʧʝʨʘʪʠʚʥʠ ʩʧʦʩʦʙʥʦʩ-

ʪʠ, ʢʦʠʪʦ ʪʨʷʙʚʘ ʜʘ ʧʦʩʪʠʛʥʘʪ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʛʥʝʚʘ ʧʦʜ-

ʜʨʲʞʢʘ ʩʘ ʩʧʦʩʦʙʥʦʩʪʠʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʫʩʧʝʰʥʦʪʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʧʦʩʪʘʚʝʥʠʪʝ 

ʟʘʜʘʯʠ. ʊʷʭʥʦʪʦ ʨʘʟʚʠʪʠʝ, ʦʧʨʝʜʝʣʝʥʦ ʦʪ ʧʨʠʦʨʠʪʝʪʥʠʪʝ ʥʘʩʦʢʠ ʟʘ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 

ʪʝʟʠ ʩʧʦʩʦʙʥʦʩʪʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʙʠ ʜʦʚʝʣʦ ʜʦ: 

- ʧʦʚʠʰʘʚʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʤʦʱ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ; 

- ʧʦʚʠʰʘʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʠ ʮʝʥʪʨʘʣʠʟʠʨʘʥʝ ʥʘ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʘʨʪʠʣʝʨʠʡʩ-

ʢʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʘʪʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ; 

- ʧʦʚʠʰʘʚʘʥʝ ʢʘʯʝʩʪʚʦʪʦ ʥʘ ʢʦʤʘʥʜʚʘʥʝʪʦ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ 
ʬʦʨʤʠʨʦʚʘʥʠʷ; 

- ʧʦʚʠʰʘʚʘʥʝ ʥʠʚʦʪʦ ʥʘ ʧʦʜʛʦʪʦʚʢʘʪʘ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ; 

- ʧʦʜʦʙʨʷʚʘʥʝ ʥʘ ʢʦʤʫʥʠʢʘʮʠʷʪʘ ʤʝʞʜʫ ʬʦʨʤʠʨʦʚʘʥʠʷʪʘ. [12]. 

ʀʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʨʘʮʠʦʥʘʣʠʟʘʮʠʷ, ʩʪʘʥʜʘʨʪʠʟʘʮʠʷ ʠ ʩʲʚʤʝʩʪʠʤʦʩʪ ʬʦʢʫʩʠʨʘʪ 

ʩʲʚʤʝʩʪʥʠʪʝ ʫʩʠʣʠʷ ʟʘ ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʥʘʮʠʦʥʘʣʥʠʪʝ ʨʘʟʣʠʯʠʷ ʠ ʧʦʚʠʰʘʚʘʥʝ ʥʘ 
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ʩʲʚʤʝʩʪʥʠʷ ʢʦʣʝʢʪʠʚʝʥ ʧʦʪʝʥʮʠʘʣ. ɽʬʝʢʪʠʚʥʦʪʦ ʧʣʘʥʠʨʘʥʝ, ʜʦʙʨʝ ʦʨʛʘʥʠʟʠʨʘʥʠʪʝ 

ʩʲʚʤʝʩʪʥʠ ʜʝʡʥʦʩʪʠ, ʢʦʦʨʜʠʥʘʮʠʷʪʘ ʠ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦʪʦ ʥʘ ʚʩʠʯʢʠ ʥʠʚʘ, ʪʷʩʥʦʪʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʦʙʝʜʠʥʷʚʘʥʝʪʦ ʥʘ ʫʩʠʣʠʷʪʘ ʩʘ ʦʪ ʩʲʱʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦʚʠ-

ʰʘʚʘʥʝʪʦ ʥʘ ʙʦʡʥʘʪʘ ʝʬʝʢʪʠʚʥʦʩʪ ʠ ʙʦʡʥʠʷ ʧʦʪʝʥʮʠʘʣ ʠ ʩʥʠʞʘʚʘʥʝ ʜʦ ʤʠʥʠʤʫʤ 

ʚʝʨʦʷʪʥʦʩʪʪʘ ʟʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʩʲʧʲʪʩʪʚʘʱʠ ʟʘʛʫʙʠ ʦʪ ʧʨʠʷʪʝʣʩʢʠ ʦʛʲʥ ʧʨʠ ʧʨʦ-

ʚʝʞʜʘʥʝ ʥʘ ʦʧʝʨʘʮʠʠʪʝ. ʊʦʚʘ ʥʘʣʘʛʘ ʧʨʝʜʧʨʠʝʤʘʥʝ ʥʝʧʨʝʢʲʩʥʘʪʦ ʥʘ ʥʝʦʙʭʦʜʠʤʠʪʝ 

ʤʝʨʢʠ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʝʜʠʥʥʠ ʜʝʬʠʥʠʮʠʠ ʠ ʪʝʨʤʠʥʦʣʦʛʠʷ, ʭʘʨʤʦʥʠʟʠʨʘʥʝ ʥʘ 

ʜʝʡʩʪʚʘʱʠʪʝ ʜʦʢʪʨʠʥʠ ʠ ʪʝʭʥʠʢʠ, ʪʘʢʪʠʢʠ ʠ ʧʨʦʮʝʜʫʨʠ ʠ ʧʦʢʨʠʚʘʥʝ ʥʘ ʝʜʠʥʥʠ 

ʩʪʘʥʜʘʨʪʠ ʧʨʠ ʠʟʧʦʣʟʚʘʥʘ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʥʘ 

ʘʨʪʠʣʝʨʠʷʪʘ. 

 

2. ʀʟʧʦʣʟʚʘʥʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʥʘ ʘʨ-

ʪʠʣʝʨʠʷʪʘ ʚ ɹʲʣʛʘʨʩʢʘʪʘ ʘʨʤʠʷ 

ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʥʘ ʘʨʪʠʣʝʨʠ-

ʷʪʘ ʚ ɹɸ ʝ ʦʪ ʢʨʘʷ ʥʘ 1989 ʛ., ʢʦʛʘʪʦ ʩʝ ʠʟʚʲʨʰʠʭʘ ʠʟʧʠʪʘʥʠʷ ʥʘ ʧʲʨʚʘʪʘ ʙʲʣʛʘʨʩʢʘ 

ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠ ʜʠʚʠʟʠʦʥ (ɸʉʋ-

ʆɸɼ) Ăʀʩʢʨʘò.  

ʆʪʯʠʪʘʡʢʠ ʥʝʡʥʠʪʝ ʥʝʜʦʩʪʘʪʲʮʠ ʠ ʚʥʝʜʨʷʚʘʡʢʠ ʥʦʚʠʪʝ ʧʦʩʪʠʞʝʥʠʷ ʚ ʪʘʟʠ ʦʙ-

ʣʘʩʪ ʧʨʝʟ 1999ʛ. ʟʘʧʦʯʥʘʭʘ ʠʟʧʠʪʘʥʠʷ ʥʘ ɸʉʋʆɸɼ Ăɺʫʣʢʘʥò ʠ ʧʨʝʟ 2003 ʛ. ʙʝʰʝ 

ʚʲʚʝʜʝʥʘ ʥʘ ʚʲʦʨʲʞʝʥʠʝ ɸʉʋʆɸɼ Ăɺʫʣʢʘʥïʉò ʇʀʂʀʉ, ʢʦʷʪʦ ʧʦʚʠʰʠ ʟʥʘʯʠʪʝʣʥʦ 

ʙʦʡʥʠʪʝ ʚʲʟʤʦʞʥʦʩʪʠ ʥʘ ʜʠʚʠʟʠʦʥʠʪʝ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ. [3, 5]. 

ʆʪ 2004ʛ. ɹʲʣʛʘʨʠʷ ʝ ʨʘʚʥʦʧʨʘʚʝʥ ʯʣʝʥ ʥʘ ʅɸʊʆ. ɺʲʦʨʲʞʝʥʠʪʝ ʩʠʣʠ ʥʘ ʚʩʠʯʢʠ 

ʥʘʮʠʠ ʚ ʉʝʚʝʨʥʦʘʪʣʘʥʪʠʯʝʩʢʠʷ ʧʘʢʪ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʝʬʝʢʪʠʚʥʦ ʟʘʝʜʥʦ, ʩʘʤʦ ʘʢʦ 

ʩʘ ʫʩʪʘʥʦʚʝʥʠ ʷʩʥʠ ʨʘʟʧʦʨʝʜʙʠ, ʧʨʘʚʠʣʘ ʠ ʧʨʠʪʝʞʘʚʘʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʛʘʨʘʥʪʠʨʘʱʠ ʪʦʯʥʦʪʦ ʨʘʟʙʠʨʘʥʝ ʠ ʛʣʘʜʢʦʪʦ ʩʲʪʨʫʜʥʠʯʝʩʪʚʦ ʤʝʞʜʫ ʪʷʭ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʠʟʧʦʣʟʚʘʥʘʪʘ ʚ ʤʦʤʝʥʪʘ ʚ ʉʫʭʦʧʲʪʥʠʪʝ ʚʦʡʩʢʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ 

ʩʠʩʪʝʤʘ ʠ ʚʲʤʦʞʥʦʩʪʠʪʝ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʚʲʦʨʲʞʝʥʠ ʩ ʥʝʷ ʚ 

ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʠ ʩʲʚʤʝʩʪʥʠ ʜʝʡʩʪʚʠʷ ʧʦʢʘʟʚʘ, ʯʝ ʪʷ ʥʝ ʦʩʠʛʫʨʷʚʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ 

ʦʩʲʱʝʩʪʚʷʚʘʥʝ ʥʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʤʘʥʝʚʨʝʥʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʩʲʛʣʘʩʥʦ 

ʧʨʦʮʝʜʫʨʠʪʝ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ. ʉʦʬʪʫʝʨʥʠʷʪ ʧʨʦʜʫʢʪ ʝ ʨʘʟʨʘʙʦʪʝʥ ʧʨʝʜʠ ʧʦʚʝ-

ʯʝ ʦʪ ʜʝʩʝʪʠʣʝʪʠʝ. ʊʦʡ ʩʝ ʠʟʧʦʣʟʚʘ ʩʘʤʦ ʦʪ ʜʠʚʠʟʠʦʥʠʪʝ ʟʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʘ ʦʛʥʝʚʘ 

ʧʦʜʜʨʲʞʢʘ ʠ ʦʛʨʘʥʠʯʘʚʘ ʜʝʡʩʪʚʠʷʪʘ ʠʤ, ʧʨʠ ʢʦʝʪʦ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʠʟʛʨʘʞʜʘʥʝʪʦ ʥʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʩʧʦʩʦʙʥʦʩʪʠ ʟʘ ʝʬʝʢʪʠʚʥʦ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣʠʪʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ. [6]. 

ɿʘ ʜʘ ʩʝ ʩʧʨʘʚʠ ʩ ʧʨʝʜʠʟʚʠʢʘʪʝʣʩʪʚʘʪʘ ʧʨʠ ʫʯʘʩʪʠʝ ʚ ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʠ ʩʲʚʤʝʩ-

ʪʥʠ ʦʧʝʨʘʮʠʠ ʚʩʷʢʦ ʘʨʪʠʣʝʨʠʡʩʢʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʘʚʪʦʤʘʪʠʟʠ-

ʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ (ɸʉʋʆ), ʠʥʪʝʛʨʠʨʘʥʘ ʩ ʥʘʮʠʦʥʘʣʥʠʪʝ ʢʦʤʫ-

ʥʠʢʘʮʠʦʥʥʦ-ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʪʝʤʠ ʠ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ 

ʦʛʲʥʷ ʚ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʥʘ ʅɸʊʆ. ʊʦʚʘ ʤʦʞʝ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʧʨʝʜʠ ʚʩʠʯʢʦ ʩʲʩ 

ʩʲʚʨʝʤʝʥʥʦ ʧʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʠ ʩʲʚʤʝʩʪʠʤʠ ʩʨʝʜʩʪʚʘ ʟʘ ʢʦʤʫʥʠʢʘʮʠʦʥʥʦ-

ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʧʦʜʜʨʲʞʢʘ. 

ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʧʦʩʦʯʚʘ ʩʘʤʦ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʧʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʟʘ 

ʘʚʪʦʤʘʪʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ. 
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3. ʀʟʠʩʢʚʘʥʠʷ ʢʲʤ ʧʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝ ʟʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ ʩʠʩʪʝʤʘ ʟʘ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ɺ ʩʣʝʜʩʪʚʠʝ ʥʘ ʦʧʠʪʘ ʦʪ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ɸʉʋʆɸɼ Ăɺʫʣʢʘʥïʉò ʇʀʂʀʉ ʚ ɹʲʣ-

ʛʘʨʩʢʘʪʘ ʘʨʤʠʷ, ʘʥʘʣʠʟʘ ʥʘ ɸʉʋʆ ʚ ʩʪʨʘʥʠʪʝ ʯʣʝʥʢʠ ʥʘ ʅɸʊʆ, ʥʘʩʦʢʠʪʝ ʟʘ ʨʘʟʚʠ-

ʪʠʝ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʠʪʝ ʩʠʩʪʝʤʠ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʜʘ ʙʲʜʝ ʠʥʪʝʛ-

ʨʠʨʘʥʘ ʝʜʥʘ ɸʉʋʆ ʟʘ ʥʫʞʜʠʪʝ ʥʘ ʩʫʭʦʧʲʪʥʠʪʝ ʚʦʡʩʢʠ ʥʘ ɹʲʣʛʘʨʩʢʘʪʘ ʘʨʤʠʷ, ʤʦʛʘʪ 

ʜʘ ʙʲʜʘʪ ʦʧʨʝʜʝʣʝʥʠ ʠʟʠʩʢʚʘʥʠʷʪʘ ʢʲʤ ʧʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝ, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ 

ʧʨʠʪʝʞʘʚʘ ʝʜʥʘ ɸʉʋʆ, ʧʨʠ ʫʯʘʩʪʠʝ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʤʥʦʛʦʥʘ-

ʮʠʦʥʘʣʥʠ ʩʲʚʤʝʩʪʥʠ ʦʧʝʨʘʮʠʠ. [1, 2, 15, 20]. 

3.1. ʆʙʱʠ ʠʟʠʩʢʚʘʥʠʷ:  
- ɼʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʨʘʟʣʠʯʥʠ ʡʝʨʘʨʭʠʯʥʠ ʥʠʚʘ ʚ ʧʦʣʝʚʘʪʘ ʘʨʪʠʣʝʨʠʷ ï ʨʘʟʯʝʪ, 

ʚʟʚʦʜ, ʙʘʪʘʨʝʷ, ʜʠʚʠʟʠʦʥ, ʝʣʝʤʝʥʪ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʙʘʪʘʣʴʦʥ, ʮʝʥʪʲʨ ʟʘ 

ʢʦʦʨʜʠʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʙʨʠʛʘʜʘ ʠ ʮʝʥʪʲʨ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʥʘ 

ʩʫʭʦʧʲʪʝʥ ʢʦʤʧʦʥʝʥʪ. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʦʙʤʝʥ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʤʝʞʜʫ ɸʉʋʆ ʠ ʜʨʫʛʠ 
ʩʠʩʪʝʤʠ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʚ ʅɸʊʆ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ ʥʘ ɹɸ. [6, 19]. 

- ɸʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʦʣʫʯʘʚʘ ʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʦʪ ʠʣʠ ʜʦ ʜʨʫʛʠ ʩʠʩʪʝʤʠ ʠ ʤʝʞ-

ʜʫ ʧʦʪʨʝʙʠʪʝʣʠʪʝ, ʩʲʛʣʘʩʥʦ ʡʝʨʘʨʭʠʯʥʦʪʦ ʥʠʚʦ: ʝʣʝʢʪʨʦʥʥʘ ʢʘʨʪʠʥʘ ʥʘ ʙʦʡʥʦʪʦ 

ʧʦʣʝ, ʟʘʧʦʚʝʜʠ, ʜʠʨʝʢʪʠʚʠ, ʩʲʦʙʱʝʥʠʷ ʠ ʠʥʬʦʨʤʘʮʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʝʣʝʤʝʥʪʠʪʝ 

ʥʘ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ, ʠʟʧʦʣʟʚʘʡʢʠ ʩʚʦʙʦʜʥʘ ʬʦʨʤʘ ʠʣʠ ʪʘʢʘʚʘ ʚ ʟʘʜʘ-

ʜʝʥ ʬʦʨʤʘʪ (ʪʝʢʩʪʦʚ, ʛʨʘʬʠʯʝʥ ʠʣʠ ʢʦʤʙʠʥʠʨʘʥ), ʢʘʢʪʦ ʠ ʜʨʫʛʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ 

ʧʣʘʥʠʨʘʥʝ ʠ ʚʦʜʝʥʝ ʥʘ ʙʦʡʥʠʪʝ ʜʝʡʩʪʚʠʷ. [14]. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʨʘʙʦʪʘ ʩ ʚʩʠʯʢʠ ʘʨʪʠʣʝʨʠʡʩʢʠ ʩʠʩʪʝʤʠ ʥʘ ʚʲʦʨʲʞʝʥʠʝ ʚ ɹʲʣ-

ʛʘʨʩʢʘʪʘ ʘʨʤʠʷ (2ʉ-1, ɼ-20, ɹʄ ï 21, ɹ1-10, ʄ-30, 82ʤʤ ʄʍ), ʙʝʟ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ 

ʪʝʭʥʠʷ ʙʨʦʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ, ʡʝʨʘʨʭʠʯʥʦ ʥʠʚʦ ʠ ʢʦʤʧʶʪʲʨʥʠ ʢʦʥʬʠʛʫʨʘʮʠʠ. 

- ɺʩʠʯʢʠ ʝʣʝʤʝʥʪʠ ʥʘ ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʤʦʛʘʪ ʜʘ ʨʘʙʦʪʷʪ ʩʘʤʦʩʪʦʷʪʝʣʥʦ, ʚ 
ʩʣʫʯʘʡ ʥʘ ʧʲʣʥʦ ʠʣʠ ʯʘʩʪʠʯʥʦ ʦʪʢʲʩʚʘʥʝ ʦʪ ɸʉʋʆ. ʉʣʝʜ ʚʲʟʩʪʘʥʦʚʷʚʘʥʝ ʥʘ ʨʘʙʦ-

ʪʘʪʘ, ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚ ʩʲʩʪʦʷʥʠʝ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʨʦʜʲʣʞʠ ʩʚʦʷʪʘ ʜʝʡ-

ʥʦʩʪ, ʢʘʪʦ ʟʘʧʠʰʝ ʥʦʚʠʪʝ ʜʘʥʥʠ ʦʪ ʚʢʣʶʯʝʥʠʪʝ ʧʦʪʨʝʙʠʪʝʣʠ ʠ ʘʢʪʫʘʣʠʟʠʨʘ ʜʘʥʥʠʪʝ 

ʥʘ ʚʩʠʯʢʠ ʚ ʟʘʜʘʜʝʥʘʪʘ ʢʦʥʬʠʛʫʨʘʮʠʷ. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʥʝʧʨʝʢʲʩʥʘʪʦ ʘʢʪʫʘʣʠʟʠʨʘʥʝ, ʨʝʜʘʢʪʠʨʘʥʝ, 
ʨʘʟʰʠʨʷʚʘʥʝ ʠ ʧʝʨʩʦʥʘʣʠʟʠʨʘʥʝ ʩʧʦʨʝʜ ʜʝʡʩʪʚʠʪʝʣʥʠʪʝ ʥʫʞʜʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʠʪʝ. 

- ɺ ʩʣʫʯʘʡ ʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʘʜʝʥʘ ʦʧʝʨʘʮʠʷ, ʢʦʷʪʦ ʝ ʣʠʰʝʥʘ 
ʦʪ ʥʝʦʙʭʦʜʠʤʠʪʝ ʜʘʥʥʠ, ʧʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʫʚʝʜʦʤʠ ʩʲʦʪʚʝʪʥʠʷ ʦʧʝʨʘʪʦʨ ʩ 

ʢʦʥʢʨʝʪʥʦ ʠʩʢʘʥʝ ʟʘ ʚʲʚʝʞʜʘʥʝ ʥʘ ʣʠʧʩʚʘʱʠ ʜʘʥʥʠ. 

- ɼʘ ʥʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʨʘʙʦʪʘʪʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʜʘ ʦʩʠʛʫʨʷʚʘ ʫʩʪʦʡʯʠʚʦʩʪ ʦʪ 
ʧʨʠʭʚʘʱʘʥʝ ʠ ʟʘʛʣʫʰʘʚʘʥʝ. ʊʦʚʘ ʠʟʠʩʢʚʘʥʝ ʩʝ ʬʦʢʫʩʠʨʘ ʚʲʨʭʫ ʢʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʢʦʠʪʦ ʱʝ ʧʨʝʜʦʩʪʘʚʷʪ ʪʨʘʥʩʬʝʨ ʥʘ ʜʘʥʥʠ. ʂʦʤʫʥʠʢʘʮʠʦʥʥʠʪʝ ʫʩʪʨʦʡʩ-

ʪʚʘ ʪʨʷʙʚʘ ʜʘ ʛʘʨʘʥʪʠʨʘʪ ʦʙʤʝʥ ʥʘ ʛʣʘʩ ʠ ʜʘʥʥʠ ʚ ʥʝʦʙʭʦʜʠʤʠʷ ʦʙʭʚʘʪ. [15]. 

- ɼʘ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘ ʩʠʛʫʨʥʦʩʪ. ʉʪʝʧʝʥʪʘ ʥʘ ʟʘ-

ʱʠʪʘ ʥʘ ʠʥʬʦʨʤʘʮʠʷ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʩ ʦʧʨʝʜʝʣʝʥʦ ʚ ʟʘʜʘʥʠʝʪʦ ʥʠʚʦ ʥʘ ʢʣʘʩʠʬʠʢʘ-

ʮʠʷ. ɼʘ ʨʘʟʨʝʰʘʚʘ ʜʦʩʪʲʧʘ ʩʘʤʦ ʟʘ ʣʠʮʘ, ʯʠʠʪʦ ʩʣʫʞʝʙʥʠ ʟʘʜʲʣʞʝʥʠʷ ʠʣʠ ʢʦʥʢʨʝʪ-

ʥʦ ʚʲʟʣʦʞʝʥʘ ʟʘʜʘʯʘ ʥʘʣʘʛʘʪ ʪʘʢʲʚ ʜʦʩʪʲʧ. [7, 10]. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʠʥʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʩʝ ʩʲʟʜʘʚʘ, ʦʙʨʘʙʦʪʚʘ, ʧʨʝʜʦʩʪʘʚʷ, ʩʲʭ-

ʨʘʥʷʚʘ ʠ ʫʥʠʱʦʞʘʚʘ ʜʘ ʩʝ ʠʟʚʲʨʰʚʘ ʧʨʠ ʫʩʣʦʚʠʷʪʘ ʠ ʧʦ ʨʝʜʘ ʥʘ ɿʘʢʦʥʘ ʟʘ ʢʣʘʩʠʬʠ-

ʮʠʨʘʥʘʪʘ ʠʥʬʦʨʤʘʮʠʷ ʠ ʧʦʜʟʘʢʦʥʦʚʠʪʝ ʘʢʪʦʚʝ ʟʘ ʧʨʠʣʘʛʘʥʝʪʦ ʤʫ, ʢʘʢʪʦ ʠ ʚ ʩʲʦʪ-

ʚʝʪʩʪʚʠʝ ʩ ʧʨʝʜʚʠʜʝʥʠʪʝ ʚʠʜʦʚʝ ʟʘʱʠʪʘ, ʩʲʦʪʚʝʪʩʪʚʘʱʠ ʥʘ ʥʠʚʦʪʦ ʥʘ ʢʣʘʩʠʬʠʢʘ-
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ʮʠʷ, ʘʢʦ ʧʨʦʛʨʘʤʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ ʙʲʜʝ ʢʣʘʩʠʬʠʮʠʨʘʥʦ, ʩ ʥʠʚʦ ʥʘ ʢʣʘʩʠʬʠʢʘʮʠʷ ʟʘ 

ʩʠʛʫʨʥʦʩʪ. [7, 10]. 

- ɼʘ ʤʦʞʝ ʩʲʟʜʘʚʘ, ʦʙʨʘʙʦʪʚʘ ʠ ʧʨʝʜʦʩʪʘʚʷ ʬʦʨʤʘʪʠʨʘʥʠ ʩʲʦʙʱʝʥʠʷ ʩʲʛʣʘʩʥʦ 

NATO STANAG 2434 Compendium of Allied Land Forces Messages ï APP-9. [9, 18]. 

- ɼʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʠʟʦʙʨʘʟʷʚʘ, ʧʦ ʩʪʘʥʜʘʨʪʠʪʝ ʥʘ NATO Joint Military 
Symbology, APP-6(C) ʧʦ ʨʝʰʝʥʠʝ ʥʘ ʦʧʝʨʘʪʦʨʘ:  

¶ ʙʦʡʥʠʷ ʨʝʜ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ ʘʨʪʠʣʝʨʠʡʩʢʠ ʩʠʩʪʝʤʠ; 

¶ ʮʝʣʠʪʝ ʟʘ ʧʦʨʘʟʷʚʘʥʝ; 

¶ ʮʠʬʨʦʚ ʤʦʜʝʣ ʥʘ ʙʦʡʥʠʪʝ ʜʝʡʩʪʚʠʷ ʩ ʤʝʨʢʠʪʝ ʟʘ ʢʦʦʨʜʠʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘ-

ʪʘ ʧʦʜʜʨʲʞʢʘ; 

¶ ʪʘʢʪʠʯʝʩʢʠ ʟʥʘʮʠ - ʩʧʦʨʝʜ ʪʦʯʥʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʦʪ 

ʙʦʡʥʠʷ ʨʝʜ, ʢʘʢʪʦ ʠ ʜʘ ʩʝ ʦʙʥʦʚʷʚʘʪ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠ ʩʤʷʥʘ ʥʘ ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ 

ʝʣʝʤʝʥʪʠʪʝ. [21]. 

- ɼʘ ʦʪʛʦʚʘʨʷ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʙʝʟʦʧʘʩʥʦʩʪ ʦʪ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʠʪʝ 
ʚʦʡʩʢʠ ʠʣʠ ʚʦʜʝʥʝ ʥʘ ʦʛʲʥ ʚ ʟʦʥʠ ʟʘʙʨʘʥʝʥʠ ʟʘ ʩʪʨʝʣʙʘ ʠʣʠ ʩ ʦʛʨʘʥʠʯʝʥʠʝ ʟʘ ʚʦʜʝ-

ʥʝ ʥʘ ʦʛʲʥ, ʢʘʪʦ ʘʚʪʦʤʘʪʠʯʥʦ ʠʟʧʨʘʱʘ ʧʨʝʜʫʧʨʝʜʠʪʝʣʥʦ ʩʲʦʙʱʝʥʠʝ, ʥʦ ʜʘ ʨʘʟʨʝ-

ʰʘʚʘ ʚʦʜʝʥʝ ʥʘ ʦʛʲʥ ʚ ʪʝʟʠ ʟʦʥʠ ʧʦ ʟʘʜʘʜʝʥ ʢʦʜ ʦʪ ʦʧʝʨʘʪʦʨʘ.  

- ɸʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʦʣʫʯʘʚʘ, ʦʙʨʘʙʦʪʚʘ, ʩʲʭʨʘʥʷʚʘ ʠ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘ ʜʘʥʥʠ ʦʪ 
ʨʘʙʦʪʥʠ ʩʪʘʥʮʠʠ, ʦʨʲʞʝʡʥʠ ʩʠʩʪʝʤʠ ʠ ʨʘʟʫʟʥʘʚʘʪʝʣʥʠ ʩʨʝʜʩʪʚʘ ʠ ʩʝʥʟʦʨʠ. 

-  ɸʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʨʦʤʝʥʷ ʥʘʩʪʨʦʡʢʠʪʝ ʩʠ ʟʘ ʧʦʜʘʪʝʣ ʠʣʠ ʧʦʣʫʯʘʪʝʣ ʥʘ ʝʣʝʢ-

ʪʨʦʥʥʘʪʘ ʢʘʨʪʠʥʘ ʥʘ ʙʦʡʥʦʪʦ ʧʦʣʝ, ʟʘʧʦʚʝʜʠʪʝ, ʜʠʨʝʢʪʠʚʠʪʝ, ʩʲʦʙʱʝʥʠʷʪʘ ʠ ʠʥ-

ʬʦʨʤʘʮʠʷʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʟʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ɸʉʋʆ, ʧʨʠ ʟʘʛʫʙʘ ʥʘ ʚʨʲʟʢʘ ʩ ʧʦʣʫ-

ʯʘʪʝʣʷ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʩʠʩʪʝʤʘʪʘ ʥʘ ʠʟʧʨʘʱʘʥʝ ʠ ʧʦʣʫʯʘʚʘʥʝ ʪʨʷʙʚʘ ʜʘ ʠʤʘ 

ʥʷʢʦʣʢʦ ʢʘʥʘʣʘ ʟʘ ʧʨʝʥʦʩ ʥʘ ʜʘʥʥʠ. ʊʘʢʘʚʘ ʩʠʪʫʘʮʠʷ ʙʠ ʩʝ ʧʦʣʫʯʠʣʘ ʢʦʛʘʪʦ ʩʪʘʥ-

ʜʘʨʪʥʠʪʝ ʝʣʝʤʝʥʪʠ ʩʘ ʝʣʠʤʠʥʠʨʘʥʠ, ʟʘʛʣʫʰʝʥʠ ʠʣʠ ʥʝ ʩʘ ʬʫʥʢʮʠʦʥʘʣʥʠ ʧʦ ʜʨʫʛʠ 

ʧʨʠʯʠʥʠ.  

 

3.2. ʀʟʠʩʢʚʘʥʠʷ ʧʨʠ ʧʣʘʥʠʨʘʥʝ ʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ: 

- ɼʘ ʠʟʧʲʣʥʷʚʘ ʨʦʣʷʪʘ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥ ʠʥʩʪʨʫʤʝʥʪ ʚ ʧʦʤʦʱ ʥʘ ʢʦʤʘʥʜʠʨʘ 

ʧʨʠ ʚʟʝʤʘʥʝ ʥʘ ʨʝʰʝʥʠʝ, ʢʦʝʪʦ ʧʨʝʜʧʦʣʘʛʘ ʚʢʣʶʯʚʘʥʝʪʦ ʥʘ ʩʪʘʥʜʘʨʪʥʠ ʨʝʰʝʥʠʷ ʠ 

ʧʨʝʜʦʩʪʘʚʷʥʝ ʥʘ ʠʟʯʠʩʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʢʪʠʯʝʩʢʠ ʠ ʪʝʭʥʠʯʝʩ-

ʢʠ ʢʦʥʪʨʦʣ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʷ ʦʛʲʥ, ʢʘʢʪʦ ʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʦʪ ʟʘʧʘʟʚʘʥʝ ʧʨʘʚʦʪʦ ʥʘ 

ʠʟʙʦʨ ʧʨʠ  ʥʝʩʪʘʥʜʘʨʪʥʠ ʨʝʰʝʥʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʦʤʘʥʜʠʨʘ, ʧʨʠ ʦʪʯʠʪʘʥʝ ʥʘ  ʥʝʛʦ-

ʚʘʪʘ ʦʪʛʦʚʦʨʥʦʩʪ ʟʘ ʚʟʝʪʠʪʝ ʨʝʰʝʥʠʷ. [15]. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘʪʘ ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʩʘʤʦʩʪʦ-

ʷʪʝʣʥʘ ʨʘʙʦʪʘ ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʧʦʪʚʲʨʞʜʘʚʘ ʧʨʝʜʣʦʞʝʥʦʪʦ ʨʝʰʝʥʠʝ, ʟʘ 

ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʩʨʝʜʩʚʦʪʦ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣʪʘ ʠ ʜʘʥʥʠʪʝ ʧʦ ʥʝʷ. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʧʣʘʥʠʨʘʥʝ ʥʘ ʙʦʡʥʦʪʦ ʠ ʣʦʛʠʩʪʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʢʦʤʧʣʝʢʩʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʦʛʲʥʷ ʠ ʤʘʥʴʦʚʲʨʘ. 

- ʉʲʭʨʘʥʝʥʠʝ ʥʘ ʧʲʣʥʘ ʙʦʡʥʘ ʜʦʢʫʤʝʥʪʘʮʠʷ, ʢʦʷʪʦ ʱʝ ʩʝ ʠʟʧʦʣʟʚʘ ʧʦ ʚʨʝʤʝ 
ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʧʣʘʥʠʨʘʥʝ ʠ ʱʝ ʙʲʜʝ ʥʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʩʣʝʜ ʫʪʚʲʨʞʜʘʚʘʥʝ ʦʪ ʩʪʨʘʥʘ 

ʥʘ ʢʦʤʘʥʜʠʨʘ. ʊʦʚʘ ʩʘ ʜʦʢʫʤʝʥʪʠ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʣʘʥʠʨʘʥʝ ʠ ʚʦʜʝʥʝ ʥʘ ʙʦʡʥʠʪʝ 

ʜʝʡʩʪʚʠʷ ʥʘ ʨʘʟʯʝʪ, ʚʟʚʦʜ, ʙʘʪʘʨʝʷ, ʜʠʚʠʟʠʦʥ, ʝʣʝʤʝʥʪ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʥʘ 

ʙʘʪʘʣʴʦʥ, ʮʝʥʪʲʨ ʟʘ ʢʦʦʨʜʠʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʙʨʠʛʘʜʘ ʠ ʮʝʥʪʲʨ ʟʘ 

ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʩʫʭʦʧʲʪʝʥ ʢʦʤʧʦʥʝʥʪ. [13]. 

- ɼʘ ʧʨʝʜʦʩʪʘʚʠ ʜʦʩʪʲʧ ʜʦ ʜʦʢʫʤʝʥʪʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʥʘ ʚʩʠʯʢʠ ʢʦʤʘʥʜʥʠ ʥʠ-

ʚʘ ʚ ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʨʛʘʥʠʟʠʨʘʥʝ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ.  
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- ɼʘ ʠʟʠʩʢʚʘ ʨʝʛʠʩʪʨʠʨʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣ ʚ ʩʣʫʯʘʡ ʥʘ ʠʩʢʘʥʝ ʟʘ ʧʝʯʘʪ ʟʘ ʚʩʝʢʠ 

ʜʦʢʫʤʝʥʪ. ʉʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʦʧʲʣʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʜʨʫʛʠ ʜʘʥʥʠ, ʢʘʪʦ ʜʘʪʘ, ʯʘʩ, 

ʤʷʩʪʦ ʥʘ ʩʲʟʜʘʚʘʥʝʪʦ ʥʘ ʜʦʢʫʤʝʥʪʘ, ʢʘʢʪʦ ʠ ʩʝʨʠʡʥʠʷ ʥʦʤʝʨ. ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ 

ʪʦʚʘ, ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ ʚ ʩʲʩʪʦʷʥʠʝ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʦʧʨʝʜʝʣʠ ʪʦʯʥʦʪʦ ʤʝʩ-

ʪʥʦ ʚʨʝʤʝ, ʢʘʢʪʦ ʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʣʠʮʝʪʦ ʩʲʟʜʘʣʦ ʜʦʢʫʤʝʥʪʘ. 

- ɿʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣʠʪʝ 
ʧʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʦʣʫʯʘʚʘ ʠʥʬʦʨʤʘʮʠʷ ʦʪ ʦʨʲʞʝʡʥʠʪʝ ʩʠʩʪʝʤʠ, 

ʚʢʣʶʯʠʪʝʣʥʦ ʙʨʦʡ, ʚʠʜʦʚʝ ʩʥʘʨʷʜʠ, ʚʟʨʠʚʘʪʝʣʠ ʠ ʟʘʨʷʜʠ. ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʪʘʟʠ ʠʥ-

ʬʦʨʤʘʮʠʷ ʪʷ ʱʝ ʦʩʠʛʫʨʠ ʨʝʘʣʥʦʪʦ ʦʙʦʙʱʝʥʠʝ ʟʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʙʦʝʧʨʠʧʘʩʠ. ɺ ʩʣʫ-

ʯʘʡ ʥʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʧʣʘʥʠʨʘʥʝ ʥʘ ʨʘʟʭʦʜʘ ʥʘ ʙʦʡʥʠ ʧʨʠʧʘʩʠ, ʢʘʢʪʦ ʠ ʧʨʠ ʥʘʤʘʣʷ-

ʚʘʥʝʪʦ ʠʤ ʧʦʜ ʟʘʜʘʜʝʥʦ ʥʠʚʦ, ʩʠʩʪʝʤʘʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʠʩʢʘ ʩʥʘʙʜʷʚʘʥʝ ʯʨʝʟ 

ʠʟʧʨʘʱʘʥʝ ʥʘ ʜʦʢʣʘʜ ʜʦ ʧʫʥʢʪʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʣʦʛʠʩʪʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ (ʇʋ-

ʃʆ) ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝʪʦ. 

- ɸʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʨʝʜʣʘʛʘ ʤʝʨʢʠʪʝ ʟʘ ʢʦʦʨʜʠʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ, 
ʧʨʠ ʟʘʜʘʜʝʥʠ ʢʨʠʪʝʨʠʠ ʦʪ ʦʧʝʨʘʪʦʨʘ. 

 

3.3. ʇʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʨʝʣʙʘʪʘ ʠ ʫʧʨʘʚʣʝʥʠʝʪʦ ʥʘ ʦʛʲʥʷ: 
-  ɼʘ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ ʚʲʚ ʚʩʠʯʢʠ ʦʙʣʘʩʪʠ ʥʘ ʟʝʤʥʦʪʦ ʢʲʣʙʦ, ʙʝʟ ʦʛʨʘʥʠ-

ʯʝʥʠʷ. [15]. 

- ɼʘ ʧʦʟʚʦʣʷʚʘ ʧʨʝʜʚʘʨʠʪʝʣʥʦ ʚʲʚʝʞʜʘʥʝ ʥʘ ʚʩʠʯʢʠ ʥʝʦʙʭʦʜʠʤʠ ʜʘʥʥʠ ʠ ʜʘ 
ʛʠ ʩʲʭʨʘʥʷʚʘʪʝ ʚ ʧʘʤʝʪʪʘ, ʢʘʢʪʦ ʠ ʜʦʙʘʚʷʥʝʪʦ ʥʘ ʜʨʫʛʠ ʚ ʧʦʩʣʝʜʩʪʚʠʝ (ʧʨʠʜʦʙʠʪʠ 

ʧʦ-ʢʲʩʥʦ, ʧʨʦʤʝʥʝʥʠ ʠʣʠ ʜʦʧʲʣʥʝʥʠ) ʢʲʤ ʤʘʩʠʚʠʪʝ: 

¶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʨʲʞʝʡʥʠʪʝ ʩʠʩʪʝʤʠ, ʙʦʝʧʨʠʧʘʩʠ, ʘʨʪʠʣʝʨʠʡʩʢʠ ʨʘʟʫʟ-

ʥʘʚʘʪʝʣʥʠ ʩʨʝʜʩʪʚʘ ʠ ʜʨʫʛʠ ʩʝʥʟʦʨʠ, ʠʣʠ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʜʝʡʩʪʚʠʪʝʣʥʦʪʦ ʤʝʩʪʦʧʦ-

ʣʦʞʝʥʠʝ ʥʘ ʨʘʟʫʟʥʘʚʘʪʝʣʥʠʪʝ ʝʣʝʤʝʥʪʠʪʝ; 

¶ ʪʦʯʥʦʪʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʦʛʥʝʚʦ ʧʦʨʘʟʷʚʘʥʝ, ʢʘʢʪʦ ʠ ʜʘ-

ʣʝʢʦʙʦʡʥʦʩʪʪʘ, ʦʩʥʦʚʥʦʪʦ ʥʘʧʨʘʚʣʝʥʠʝ, ʟʦʥʠʪʝ ʟʘ ʦʛʥʝʚʦ ʧʦʨʘʟʷʚʘʥʝ ʠ ʜʨ.; 

¶  ʤʝʩʪʦʧʦʣʦʞʝʥʠʝʪʦ ʥʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʘʨʪʠʣʝʨʠʡʩʢʦʪʦ ʨʘʟʫʟʥʘʚʘʥʝ, ʩʝʢʪʦ-

ʨʠʪʝ ʟʘ ʥʘʙʣʶʜʝʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠ ʚʲʟʤʦʞʥʦʩʪʠ ʟʘ ʨʘʟʫʟʥʘʚʘʥʝ. 

- ɼʘ ʧʦʟʚʦʣʷʚʘ ʠʟʯʠʩʣʷʚʘʥʝ, ʚʲʚʝʞʜʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʪʦʧʦʛʝʦʜʝʟʠ-

ʯʝʩʢʘʪʘ  ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʨʝʣʙʘʪʘ: 

¶  ɺʲʟʤʦʞʥʦʩʪ ʟʘ ʨʘʙʦʪʘ ʩ ʮʠʬʨʦʚʠ ʢʘʨʪʠ ʩ ʢʦʦʨʜʠʥʘʪʥʠ ʩʠʩʪʝʤʠ World 
Geodetic System 1984 (WGS 84) ʠ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ, ʥʘ ʦʩʥʦʚʘʪʘ ʥʘ ɻʘʫʩ ð  

ʂʨʶʛʝʨʦʚʘ ʧʨʦʝʢʮʠʷ ʉʂ 42. [22, 23]. ʉʠʩʪʝʤʘʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʨʝʦʙʨʘʟʫʚʘ ʢʦʦʨ-

ʜʠʥʘʪʠʪʝ ʘʢʦ ʩʘ ʙʠʣʠ ʚʲʚʝʜʝʥʠ ʧʨʠ ʧʦ-ʨʘʥʦ ʟʘʜʘʜʝʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ, ʢʘʢʪʦ ʠ 

ʧʨʠ ʧʨʝʤʠʥʘʚʘʥʝ ʦʪ ʟʦʥʘ ʚ ʟʦʥʘ. ʂʦʦʨʜʠʥʘʪʠʪʝ ʥʘ ʚʩʠʯʢʠ ʪʦʯʢʠ, ʜʘ ʩʝ ʩʲʭʨʘʥʷʚʘʪ ʩ 

ʧʲʣʥʠ ʧʨʘʚʦʲʛʲʣʥʠ ʢʦʦʨʜʠʥʘʪʠ. ʉʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʦʟʚʦʣʷʚʘ ʙʲʨʟʦʪʦ ʟʘʨʝʞʜʘʥʝ 

ʥʘ ʢʘʨʪʠʪʝ, ʢʘʢʪʦ ʠ ʧʦʜʥʦʚʷʚʘʥʝ ʧʨʠ ʥʘʣʠʯʠʝ ʥʘ ʘʢʪʫʘʣʠʟʘʮʠʠ.  

¶  ɼʘ ʠʟʧʦʣʟʚʘ ʲʛʣʦʤʝʨʥʠ ʜʝʣʝʥʠʷ, ʨʘʚʥʠ ʥʘ 1/6000 ʯʘʩʪʠ ʦʪ ʦʢʨʲʞʥʦʩʪʪʘ ʠ 
NATO mils, ʨʘʚʥʠ ʥʘ 1/6400 ʯʘʩʪʠ ʦʪ ʦʢʨʲʞʥʦʩʪʪʘ ʟʘ ʤʝʨʢʠ ʟʘ ʠʟʤʝʨʚʘʥʝ ʠ ʠʟʯʠʩ-

ʣʷʚʘʥʝ ʥʘ ʲʛʣʠ. 

- ɼʘ ʧʦʟʚʦʣʷʚʘ ʥʘ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ ʥʘ ʥʠʚʦ ʢʦʤʘʥʜʠʨ ʥʘ ʦʛʥʝʚʠ ʚʟʚʦʜ, ʦʧʝ-

ʨʘʪʦʨ ʚ ʪʘʢʪʠʯʝʩʢʠ ʦʧʝʨʘʪʠʚʝʥ ʮʝʥʪʲʨ ʥʘ ʜʠʚʠʟʠʦʥ ʠ ʦʧʝʨʘʪʦʨ ʚ ʮʝʥʪʲʨ ʟʘ ʢʦʦʨʜʠ-

ʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʚ ʤʘʥʝʚʨʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʘ ʩʲʩʪʘʚʷ ʤʝʪʝʦʙʶʣʝʪʠʥʠ 

ʧʦ ʩʪʘʥʜʘʨʪʘ ʥʘ ʄɽʊɽʆ 11, ʄɽʊɽʆ 44 ʠ METCM, ʢʘʢʪʦ ʠ ʜʘ ʧʦʣʫʯʘʚʘ ʩʲʱʠʪʝ ʦʪ 

ʩʲʶʟʥʠ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠ ʩʪʘʥʮʠʠ, ʢʘʢʪʦ ʠ ʜʘ ʛʠ ʦʙʨʘʙʦʪʚʘ ʠ ʠʟʧʨʘʱʘ ʜʦ ʚʩʝʢʠ ʧʦʪ-

ʨʝʙʠʪʝʣ ʦʪ ɸʉʋʆ. ɼʘ ʦʮʝʥʷʚʘ ʚʘʣʠʜʥʦʩʪʪʘ ʠʤ, ʢʘʢʪʦ ʧʦ ʚʨʝʤʝ, ʪʘʢʘ ʠ ʚ ʧʨʦʩʪʨʘʥʩ-
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ʪʚʦʪʦ. ʉʚʦʝʚʨʝʤʝʥʥʦ ʜʘ ʠʟʧʨʘʱʘ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ, ʢʦʛʘʪʦ ʬʦʨʤʠʨʦ-

ʚʘʥʠʝʪʦ ʩʝ ʥʫʞʜʘʝ ʦʪ ʤʝʪʝʦʜʘʥʥʠ, ʟʘ ʜʘ ʩʝ ʘʢʪʫʘʣʠʟʠʨʘʪ ʤʝʪʝʦʨʦʣʦʛʠʯʥʠʪʝ ʫʩʣʦʚʠʷ 

ʥʘ ʩʪʨʝʣʙʘʪʘ. [4]. 

- ɼʘ ʧʦʟʚʦʣʷʚʘ ʠʟʯʠʩʣʷʚʘʥʝ, ʚʲʚʝʞʜʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʙʘʣʠʩʪʠʯʝʩ-

ʢʘʪʘ  ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʨʝʣʙʘʪʘ: 

¶ ʟʘ ʦʪʢʣʦʥʝʥʠʝʪʦ ʚ ʥʘʯʘʣʥʘʪʘ ʩʢʦʨʦʩʪ ʥʘ ʩʥʘʨʷʜʘ; 

¶ ʟʘ ʪʝʤʧʝʨʘʪʫʨʘʪʘ ʥʘ ʟʘʨʷʜʘ, ʢʘʪʦ ʜʘ ʠʤʘ ʚʲʟʤʦʞʥʦʩʪ ʥʝʧʨʝʢʲʩʥʘʪʦ ʜʘ ʩʣʝ-

ʜʠ ʟʘ ʥʝʡʥʦʪʦ ʠʟʤʝʨʚʘʥʝ ʚ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ ʩʠʩʪʝʤʠ ʠ ʧʨʠ ʠʟʪʠʯʘʥʝ ʥʘ ʚʨʝʤʝʪʦ ʦʪ 

ʧʨʝʜʭʦʜʥʦʪʦ ʦʪʯʠʪʘʥʝ ʜʘ ʠʟʧʨʘʱʘ ʧʦʪʨʝʙʠʪʝʣʩʢʦ ʩʲʦʙʱʝʥʠʝ ʟʘ ʥʦʚʦ ʠʟʤʝʨʚʘʥʝ; 

¶ ʟʘ ʙʘʣʠʩʪʠʯʝʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʩʥʘʨʷʜʠʪʝ; 

¶ ʟʘ ʩʦʨʪʠʨʘʥʝʪʦ ʥʘ ʩʥʘʨʷʜʠʪʝ.  

- ɼʘ ʧʦʟʚʦʣʷʚʘ ʚʲʚʝʞʜʘʥʝ ʠ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʪʝʭʥʠʯʝʩʢʠʪʝ ʧʦʧʨʘʚʢʠ 
ʥʘ ʩʠʩʪʝʤʠʪʝ. 

- ɼʘ ʧʨʝʜʣʘʛʘ ʥʘʡ-ʠʟʛʦʜʥʠʷ ʟʘʨʷʜ ʟʘ ʩʪʨʝʣʙʘ, ʩʲʛʣʘʩʥʦ ʧʨʘʚʠʣʘʪʘ ʟʘ ʩʪʨʝʣʙʘ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ, ʢʘʢʪʦ ʠ ʚʲʚʝʞʜʘʥʝ ʥʘ ʧʦʩʪʦʷʥʝʥ ʟʘʨʷʜ ʦʪ ʦʧʝʨʘʪʦʨʘ. 

- ɺʠʥʘʛʠ ʜʘ ʠʟʧʦʣʟʚʘ ʥʘʡ-ʪʦʯʥʠʷʪ ʩʧʦʩʦʙ ʟʘ ʠʟʯʠʩʣʷʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʩʪʨʝʣ-

ʙʘ. ʂʦʛʘʪʦ ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʦ ʜʘʥʥʠ ʟʘ ʧʲʣʥʘ ʧʦʜʛʦʪʦʚʢʘ ʥʘ ʩʪʨʝʣʙʘʪʘ ʜʘ ʫʚʝʜʦʤʷʚʘ 

ʦʧʝʨʘʪʦʨʘ ʟʘ ʢʦʥʢʨʝʪʥʠʪʝ ʣʠʧʩʚʘʱʠ ʜʘʥʥʠ. ʆʧʝʨʘʪʦʨʲʪ ʜʘ ʤʦʞʝ ʜʘ ʚʟʝʤʝ ʤʝʨʢʠ ʟʘ 

ʜʦʧʲʣʚʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʠʣʠ ʜʘ ʠʛʥʦʨʠʨʘ ʫʚʝʜʦʤʣʝʥʠʝʪʦ ʥʘ ʩʠʩʪʝʤʘ, ʢʘʪʦ ʠʟʧʦʣʟʚʘ 

ʜʨʫʛ, ʩʧʦʩʦʙ. 

 

3.4. ʎʝʣʝʦʙʨʘʟʫʚʘʥʝ ʠ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝʥʠʝ: 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʧʨʦʮʝʩʘ ʥʘ ʮʝʣʝʦʙʨʘʟʫʚʘʥʝ ʠ ʮʝʣʝʨʘʟʧʨʝʜʝʣʝ-

ʥʠʝ. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʜʘʥʥʠ, ʧʨʝʜʦʩʪʘʚʝʥʠ ʦʪ ʩʲʶʟʥʠʯʝʩʢʠ ʙʝʟʧʠʣʦʪ-

ʥʠ ʣʝʪʘʪʝʣʥʠ ʘʧʘʨʘʪʠ, ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʠ ʩʪʘʥʮʠʠ, ʨʘʟʫʟʥʘʚʘʥʝ ʥʘ ʘʚʠʘʮʠʷʪʘ ʠ ʜʨ. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʧʨʠ ʟʘʩʠʯʘʥʝ ʥʘ ʮʝʣʠʪʝ ʠ ʠʟʧ-

ʨʘʱʘʥʝ ʥʘ ʜʘʥʥʠʪʝ ʟʘ ʪʷʭ ʦʪ ʨʘʟʫʟʥʘʚʘʪʝʣʥʠʪʝ ʛʨʫʧʠ ʥʘ ʤʘʥʝʚʨʝʥʦʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠ ʩʧʝʮʠʘʣʥʠʪʝ ʩʠʣʠ. 

- ɼʘ ʦʩʠʛʫʨʷʚʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʝ ʥʘ ʧʨʦʮʝʩʠʪʝ ʧʨʠ ʟʘʩʠʯʘʥʝ ʥʘ ʮʝʣʠʪʝ ʠ ʪʷʭʥʦ-

ʪʦ ʨʘʟʧʨʝʜʝʣʝʥʠʝ ʟʘ ʩʨʝʜʩʪʚʘʪʘ ʟʘ ʦʛʥʝʚʦ ʧʦʨʘʟʷʚʘʥʝ (ʘʚʠʘʮʠʷ, ʘʨʪʠʣʝʨʠʷ ʠ ʜʨ.) ʚ 

ʩʠʩʪʝʤʘʪʘ ʟʘ ʦʛʥʝʚʘ ʧʦʜʜʨʲʞʢʘ ʥʘ ʙʘʪʘʣʴʦʥʘ, ʙʨʠʛʘʜʘʪʘ ʠ ʩʫʭʦʧʲʪʥʠʷ ʢʦʤʧʦʥʝʥʪ. 

[8, 16]. 

- ɸʚʪʦʤʘʪʠʯʥʦ ʜʘ ʜʦʙʘʚʷ ʣʠʧʩʚʘʱʠʪʝ ʜʘʥʥʠ ʚʲʚ ʚʩʠʯʢʠ ʜʦʢʫʤʝʥʪʠ, ʩ ʘʢʮʝʥʪ 

ʚʲʨʭʫ ʠʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠ ʠ ʧʦʣʷʨʥʠ ʢʦʦʨʜʠʥʘʪʠ ʚ ʢʦʦʨʜʠʥʘʪʥʠʷ ʩʧʠʩʲʢ 

ʥʘ ʮʝʣʠʪʝ, ʢʦʡʪʦ ʜʘ ʙʲʜʝ ʧʨʠʣʦʞʝʥʠʝ ʢʲʤ ʙʦʡʥʘʪʘ ʟʘʧʦʚʝʜ ʩʲʩ ʩʣʝʜʥʠʪʝ ʠʟʠʩʢʚʘ-

ʥʠʷ: 

¶ ʜʘ ʧʨʝʜʦʩʪʘʚʷ ʜʠʨʝʢʪʥʦ ʜʘʥʥʠ ʟʘ ʮʝʣʠʪʝ, ʥʝʦʙʭʦʜʠʤʠ ʟʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ 

ʠʟʯʠʩʣʝʥʠʷ ʚ ʮʷʣʘʪʘ ʩʠʩʪʝʤʘ; 

¶  ʜʘ ʩʣʫʞʠ ʢʘʪʦ ʜʦʢʫʤʝʥʪ ʧʨʠ ʟʘʩʠʯʘʥʝʪʦ ʠ ʧʦʨʘʟʷʘʥʝ ʥʘ ʮʝʣʠʪʝ. 

- ɸʢʪʠʚʠʨʘʥʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʨʠ ʦʪʢʨʠʚʘʥʝ ʥʘ ʮʝʣ ʩ ʚʠʩʦʢ ʧʨʠʦʨʠʪʝʪ ʟʘ ʚʩʝʢʠ 
ʧʝʨʠʦʜ, ʟʘʜʘʯʘ ʠʣʠ ʬʘʟʘ ʥʘ ʦʧʝʨʘʮʠʷʪʘ. ʊʘʟʠ ʬʫʥʢʮʠʷ ʩʝ ʧʨʝʚʨʲʱʘ ʚ ʨʝʰʘʚʘʱʘ ʚ 

ʩʣʫʯʘʡ ʥʘ ʜʝʣʝʛʠʨʘʥʝ ʥʘ ʧʨʘʚʘʪʘ ʦʪ ʢʦʤʘʥʜʠʨʘ ʢʲʤ ʜʘʜʝʥʦ ʦʛʥʝʚʦ ʬʦʨʤʠʨʦʚʘʥʠʝ. 

- ɸʚʪʦʤʘʪʠʯʥʦ ʜʘ ʠʟʚʝʞʜʘ ʜʠʘʣʦʛʦʚ ʧʨʦʟʦʨʝʮ ʟʘ ʦʛʥʝʚʘ ʟʘʜʘʯʘ ʧʨʠ ʠʟʙʦʨ ʥʘ 
ʮʝʣʪʘ ʦʪ ʮʠʬʨʦʚʘʪʘ ʧʦʜʣʦʞʢʘ ʥʘ ʝʢʨʘʥʘ. 

- ʇʨʠ ʠʟʙʦʨʘ ʥʘ ʩʨʝʜʩʪʚʦ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʧʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʧʨʦʚʝʨʠ ʘʚʪʦ-

ʤʘʪʠʯʥʦ, ʜʘʣʠ ʩʨʝʜʩʪʚʦʪʦ ʠʤʘ ʩʚʦʙʦʜʥʠ ʦʛʥʝʚʠ ʨʝʩʫʨʩʠ ʠ ʜʘʣʠ ʝ ʥʘ ʦʛʥʝʚʘ ʧʦʟʠʮʠʷ 
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ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʜʘʜʝʥʘʪʘ ʟʘʜʘʯʘ. ɿʘ ʜʘ ʩʝ ʧʦʩʪʠʛʥʝ ʪʦʚʘ, ʩʠʩʪʝʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʙʲʜʝ 

ʚ ʩʲʩʪʦʷʥʠʝ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʧʦʣʫʯʘʚʘ ʜʦʢʣʘʜʠ ʟʘ ʜʝʡʩʪʚʠʪʝʣʥʘʪʘ ʜʝʡʥʦʩʪ ʥʘ ʦʨʲ-

ʞʝʡʥʠʪʝ ʩʠʩʪʝʤʠ. 

- ʂʦʤʘʥʜʘʪʘ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣ, ʧʨʝʜʣʘʛʘʥʘ ʦʪ ʧʨʦʛʨʘʤʘʪʘ ʪʨʷʙʚʘ ʜʘ ʩʲ-

ʜʲʨʞʘ: 

¶  ʦʛʥʝʚʦ ʩʨʝʜʩʪʚʦ ʟʘ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʟʘʜʘʯʘʪʘ; 

¶  ʥʦʤʝʨ ʠ ʭʘʨʘʢʪʝʨ ʥʘ ʮʝʣʪʘ; 

¶  ʚʠʜ ʥʘ ʦʛʲʥʷ; 

¶  ʤʝʪʦʜ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʜʘʥʥʠ ʟʘ ʩʪʨʝʣʙʘ; 

¶  ʦʛʨʘʥʠʯʝʥʠʷ, ʩʲʛʣʘʩʥʦ ʤʝʨʢʠʪʝ ʟʘ ʢʦʦʨʜʠʥʠʨʘʥʝ ʥʘ ʦʛʥʝʚʘʪʘ ʧʦʜʜʨʲʞʢʘ; 

¶  ʧʨʦʜʲʣʞʠʪʝʣʥʦʩʪ ʥʘ ʦʛʲʥʷ; 

¶  ʤʝʪʦʜ ʥʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣʪʘ. 

- ɼʘ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ ʟʘʩʠʯʘʥʝ ʥʘ ʮʝʣʠʪʝ ʦʪ ʚʩʝʢʠ ʧʦʪʨʝʙʠʪʝʣ, ʢʘʪʦ ʚʲʚʝʞ-

ʜʘ ʘʚʪʦʤʘʪʠʯʥʦ ʫʥʠʢʘʣʝʥ ʥʦʤʝʨ ʟʘ ʚʩʷʢʘ ʮʝʣ ʠ ʧʨʝʜʣʘʛʘ ʥʘʡ-ʝʬʝʢʪʠʚʝʥ ʦʛʲʥ ʠ 

ʩʨʝʜʩʪʚʦ ʟʘ ʧʦʨʘʟʷʚʘʥʝ. 

 

3.5. ʀʟʠʩʢʚʘʥʠʷ ʧʨʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʠ ʢʦʥʪʨʦʣ: 
- ɸʚʪʦʤʘʪʠʯʥʦ ʜʘ ʟʘʧʠʩʚʘ ʭʨʦʥʦʣʦʛʠʯʥʦ ʚʲʚ ʚʨʝʤʝʪʦ ʚʩʠʯʢʠ ʜʘʥʠ ʟʘ ʧʦʨʘʟʷ-

ʚʘʥʝʪʦ ʥʘ ʮʝʣʠʪʝ ï ʢʦʡ ʝ ʟʘʩʷʢʲʣ ʮʝʣʪʘ, ʢʦʡ ʝ ʟʘʧʦʚʷʜʘʣ ʧʦʨʘʟʷʚʘʥʝʪʦ ʡ, ʢʦʡ ʝ ʚʦ-

ʜʠʣ ʦʛʲʥ ʠ ʚʨʝʤʝʥʘʪʘ ʟʘ ʪʦʚʘ. ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʱʝ ʙʲʜʝ ʚʲʟʤʦʞʥʦ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ 

ʪʦʯʥʦ ʢʦʡ, ʢʦʛʘ ʠ ʢʘʢ ʝ ʙʠʣ ʦʪʦʨʠʟʠʨʘʥ ʜʘ ʚʣʝʟʝ ʚ ʩʠʩʪʝʤʘʪʘ ʠ ʢʘʢʚʠ ʜʝʡʩʪʚʠʷ ʩʘ 

ʠʟʚʲʨʰʝʥʠ ʦʪ ʪʦʟʠ ʘʢʘʫʥʪ. 

- ɼʘ ʨʘʙʦʪʠ ʩʲʩ ʟʘʜʘʜʝʥʠ ʧʨʦʮʝʜʫʨʠ ʧʦ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ. 

- ɼʘ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʪʘʢʪʠ-

ʯʝʩʢʠʪʝ ʟʘʜʘʯʠ ʥʘ ʧʦʣʝʚʘʪʘ ʘʨʪʠʣʝʨʠʷ ï Ăʅʝʧʦʩʨʝʜʩʪʚʝʥʘ ʧʦʜʜʨʲʞʢʘñ, Ăʋʩʠʣʚʘʥʝñ, 

Ăʆʙʱʘ ʧʦʜʜʨʲʞʢʘ-ʫʩʠʣʚʘʥʝñ ʠ Ăʆʙʱʘ ʧʦʜʜʨʲʞʢʘñ. 

- ɼʘ ʠʟʯʠʩʣʷʚʘ ʚʨʝʤʝʪʦ ʟʘ ʥʘʯʘʣʦʪʦ ʠ ʢʨʘʷ ʥʘ ʦʛʥʝʚʘʪʘ ʟʘʜʘʯʘ ʩʲʛʣʘʩʥʦ ʤʘʪ-

ʨʠʮʘʪʘ ʥʘ ʦʛʲʥʷ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝʪʦ. 

- ɼʘ ʠʟʯʠʩʣʷʚʘ ʨʘʟʭʦʜʘ ʥʘ ʙʦʡʥʠʪʝ ʧʨʠʧʘʩʠ ʧʦ ʮʝʣʠʪʝ, ʢʘʪʦ ʧʨʝʜʣʘʛʘ ʥʝʦʙʭʦ-

ʜʠʤʘʪʘ ʩʪʝʧʝʥ ʟʘ ʧʦʨʘʟʷʚʘʥʝ. 

- ʇʨʠ ʠʟʧʲʣʥʝʥʠʝ ʥʘ ʦʛʥʝʚʘ ʟʘʜʘʯʘ ʩʠʩʪʝʤʘʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʜʘ ʦʧʨʝʜʝʣʷ ʚʩʠʯ-

ʢʠ ʠʟʠʩʢʚʘʥʠʷ ʥʘ ʧʨʘʚʠʣʘʪʘ ʟʘ ʩʪʨʝʣʙʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ ʢʲʤ ʧʦʨʘʟʷʚʘʥʝʪʦ ʥʘ 

ʮʝʣʪʘ ï ʩʧʦʩʦʙ ʥʘ ʦʙʩʪʨʝʣ, ʧʨʦʮʝʥʪ ʥʘ ʧʦʨʘʟʷʚʘʥʝ, ʨʘʟʤʝʨʠ ʥʘ ʮʝʣʪʘ, ʨʘʟʭʦʜ ʥʘ 

ʙʦʡʥʠ ʧʨʠʧʘʩʠ. [17]. 

- ɺ ʩʣʫʯʘʡ ʥʘ ʠʩʢʘʥʝ ʥʘ ʦʛʲʥ ʧʦ ʜʚʝ ʨʘʟʣʠʯʥʠ ʮʝʣʠ ʧʦ ʝʜʥʦ ʠ ʩʲʱʦʪʦ ʚʨʝʤʝ, 
ʢʦʛʘʪʦ ʥʷʤʘ ʜʦʩʪʘʪʲʯʥʦ ʩʚʦʙʦʜʥʠ ʦʛʥʝʚʠ ʨʝʩʫʨʩʠ, ʜʘ ʠʟʙʝʨʝ ʮʝʣʪʘ ʩ ʧʦ-ʚʠʩʦʢ ʧʨʠʦ-

ʨʠʪʝʪ, ʢʘʪʦ ʷ ʧʨʝʜʣʦʞʠ ʟʘ ʧʦʨʘʟʷʚʘʥʝ ʩʲʩ ʩʚʦʙʦʜʥʦ ʦʛʥʝʚʦ ʬʦʨʤʠʨʦʚʘʥʠʝ.  

- ɼʘ ʧʨʝʜʣʘʛʘ ʧʦʨʘʟʷʚʘʥʝ ʥʘ ʮʝʣ ʩ ʛʦʣʝʤʠ ʨʘʟʤʝʨʠ ʦʪ ʜʚʝ ʠ ʧʦʚʝʯʝ ʬʦʨʤʠʨʦ-

ʚʘʥʠʷ ʩ ʝʜʥʘʢʚʠ ʠʣʠ ʨʘʟʣʠʯʥʠ ʦʨʲʞʝʡʥʠ ʩʠʩʪʝʤʠ ʧʦ ʝʜʥʦ ʠ ʩʲʱʦ ʚʨʝʤʝ, ʢʘʪʦ ʦʪʯʠ-

ʪʘ ʨʘʟʩʪʦʷʥʠʷʪʘ ʥʘ ʩʪʨʝʣʙʘʪʘ ʠ ʚʨʝʤʝʣʝʪʝʥʝʪʦ ʥʘ ʩʥʘʨʷʜʠʪʝ (ʤʠʥʠʪʝ) ʟʘ ʧʦʧʘʜʝʥʠʷ  

ʧʦ ʝʜʥʦ ʠ ʩʲʱʦ ʚʨʝʤʝ. 

- ɼʘ ʧʦʟʚʦʣʷʚʘ ʚʦʜʝʥʝ ʥʘ ʜʠʥʘʤʠʯʥʘ ʩʪʨʝʣʙʘ, ʢʘʪʦ ʠʟʚʲʨʰʚʘ ʠʟʯʠʩʣʝʥʠʷ ʟʘ 
ʠʟʩʪʨʝʣʚʘʥʝ ʥʘ ʜʚʘ ʩʥʘʨʷʜʘ ʦʪ ʝʜʥʦ ʦʛʥʝʚʦ ʩʨʝʜʩʪʚʦ ʠ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʧʦʧʘʜʝʥʠʷ ʚ 

ʝʜʠʥ ʠ ʩʲʱ ʤʦʤʝʥʪ ʥʘ ʪʝʟʠ ʩʥʘʨʷʜʠ ʚ ʮʝʣʪʘ. 

- ɼʘ ʠʟʧʦʣʟʚʘ ʜʘʥʥʠʪʝ ʦʪ ʢʦʨʠʛʠʨʘʥʝʪʦ ʥʘ ʦʛʲʥʷ ʦʪ ʝʜʥʦ ʦʛʥʝʚʦ ʩʨʝʜʩʪʚʦ ʠʣʠ 

ʝʜʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ, ʢʘʪʦ ʛʠ ʠʟʯʠʩʣʷʚʘ ʟʘ ʮʷʣʦʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʣʠ ʟʘ ʜʨʫʛʦ ʚ 

ʧʨʦʮʝʩʘ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ. 
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4. ɿʘʢʣʶʯʝʥʠʝ 

ɽʜʥʦ ʧʨʦʛʨʘʤʥʦ ʦʩʠʛʫʨʷʚʘʥʝ, ʢʦʝʪʦ ʪʨʷʙʚʘ ʜʘ ʧʨʠʪʝʞʘʚʘ ʝʜʥʘ ʘʚʪʦʤʘʪʠʟʠʨʘʥʘ 

ʩʠʩʪʝʤʘ ʟʘ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʦʛʲʥʷ, ʧʨʠ ʫʯʘʩʪʠʝ ʥʘ ʘʨʪʠʣʝʨʠʡʩʢʠʪʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʤʥʦʛʦʥʘʮʠʦʥʘʣʥʠ ʩʲʚʤʝʩʪʥʠ ʦʧʝʨʘʮʠʠ ʪʨʷʙʚʘ ʜʘ ʩʝ ʨʘʟʚʠʚʘ ʧʦ ʥʘʯʠʥ, ʢʦʡʪʦ ʱʝ 

ʧʦʜʧʦʤʘʛʘ ʢʦʤʘʥʜʠʨʠʪʝ ʦʪ ʚʩʠʯʢʠ ʩʪʝʧʝʥʠ ʠ ʚʩʠʯʢʠ ʜʨʫʛʠ ʧʦʜʜʲʨʞʘʱʠ ʝʣʝʤʝʥʪʠ 

ʧʦ ʚʨʝʤʝ ʥʘ ʚʩʠʯʢʠ ʜʝʡʥʦʩʪʠ, ʩʚʲʨʟʘʥʠ ʩ ʦʧʝʨʘʪʠʚʥʘʪʘ ʦʙʩʪʘʥʦʚʢʘ, ʫʧʨʘʚʣʝʥʠʝʪʦ 

ʥʘ ʦʛʲʥʷ, ʧʣʘʥʠʨʘʥʝʪʦ ʥʘ ʦʛʲʥʷ, ʤʘʥʴʦʚʲʨʘ ʠ ʣʦʛʠʩʪʠʯʥʦʪʦ ʦʩʠʛʫʨʷʚʘʥʝ. ʉʲʱʦ ʪʘʢʘ 

ʥʝ ʪʨʷʙʚʘ ʜʘ ʦʛʨʘʥʠʯʘʚʘ ʧʦ ʥʠʢʘʢʲʚ ʥʘʯʠʥ ʜʝʡʩʪʚʠʷʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʙʦʡʥʠʷ ʨʝʜ, 

ʦʩʲʱʝʩʪʚʷʚʘʥʝʪʦ ʥʘ ʢʦʥʪʨʦʣʘ ʠ ʢʦʦʨʜʠʥʘʮʠʷ. ʊʨʷʙʚʘ ʜʘ ʧʨʝʜʦʩʪʘʚʠ ʥʘ ʧʦʪʨʝʙʠʪʝʣʷ 

ʩʪʘʥʜʘʨʪʥʠ ʨʝʰʝʥʠʷ ʟʘ ʚʩʷʢʘ ʩʠʪʫʘʮʠʷ ʠ ʜʘ ʙʲʜʝ ʚ ʩʲʩʪʦʷʥʠʝ ʟʘ ʦʪʥʦʩʠʪʝʣʥʦ ʩʘʤʦʩ-

ʪʦʷʪʝʣʥʘ ʨʘʙʦʪʘ, ʧʦ ʦʩʪʘ ʮʝʣ-ʩʨʝʜʩʪʚʦ ʟʘ ʧʦʨʘʟʷʚʘʥʝ. ɼʘ ʥʝ ʚʲʟʧʨʝʧʷʪʩʪʚʘ ʨʘʙʦʪʘʪʘ 

ʥʘ ʩʠʩʪʝʤʘʪʘ ʠ ʜʘ ʦʩʠʛʫʨʷʚʘ ʫʩʪʦʡʯʠʚʦʩʪ ʦʪ ʧʨʠʭʚʘʱʘʥʝ ʠ ʟʘʛʣʫʰʘʚʘʥʝ. ɿʘ ʜʘ ʩʝ 

ʠʟʧʲʣʥʷʪ ʚʩʠʯʢʠ ʧʦʩʦʯʝʥʠ ʠʟʠʩʢʚʘʥʠʷ ʚ ʜʦʢʣʘʜʘ, ʥʘʡïʚʘʞʥʦ ʝ ʪʷʩʥʦ ʩʲʪʨʫʜʥʠʯʝʩʪ-

ʚʦ ʤʝʞʜʫ ʧʨʦʛʨʘʤʠʩʪʠ ʠ ʝʢʩʧʝʨʪʠʪʝ ʚ ʧʦʣʝʚʘʪʘ ʘʨʪʠʣʝʨʠʷ. 
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ɺʒɺɽɼɽʅʀɽ 

ʄʥʦʛʦ ʩʘ ʠʟʤʝʨʝʥʠʷʪʘ ʥʘ ʧʨʦʙʣʝʤʘ ʧʨʦʩʪʠʪʫʮʠʷ - ʠʣʠ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʩʝʢʩ 

ʩʨʝʱʫ ʧʘʨʠ. ʊʦʟʠ ʧʨʦʙʣʝʤ ʛʝʥʝʨʠʨʘ ʥʝ ʩʘʤʦ ʝʪʠʯʥʘ ʘʣʪʝʨʥʘʪʠʚʘ, ʥʦ ʠ ʚʲʧʨʦʩʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʧʨʦʩʪʠʪʫʠʨʘʱʠʪʝ (ʙʝʟ ʦʛʣʝʜ ʥʘ ʪʷʭʥʘʪʘ ʚʲʟʨʘʩʪ ʠ ʧʦʣʘ 

ʠʤ), ʩ ʥʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʯʦʚʝʰʢʠʪʝ ʠʤ ʧʨʘʚʘ, ʩ ʚʨʲʟʢʘʪʘ ʠʤ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩ-

ʪʲʧʥʦʩʪ. ʃʠʮʘʪʘ, ʧʨʝʜʣʘʛʘʱʠ ʧʣʘʪʝʥ ʩʝʢʩ, ʯʝʩʪʦ ʩʘ ʦʧʨʝʜʝʣʷʥʠ ʢʘʪʦ ʨʠʩʢʦʚʘ ʛʨʫʧʘ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʥʘʨʢʦʪʠʮʠ, ʧʦʩʝʛʘʪʝʣʩʪʚʘʪʘ ʩʨʝʱʫ ʣʠʯʥʦʩʪʪʘ ʠ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʢʘʢʚʠʪʦ ʩʘ ʚʝʥʝʨʠʯʝʩʢʠʪʝ. 

ʇʨʦʩʪʠʪʫʮʠʷʪʘ ʯʝʩʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʤʦʜʝʨʥʘ ʬʦʨʤʘ ʥʘ ʨʦʙʩʪʚʦ ʠ ʩʝ ʩʚʲʨʟʚʘ ʩ 

ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ, ʢʦʝʪʦ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʪʝʞʢʠʪʝ ʧʨʝʩʪʲʧʣʝʥʠʷ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ [1]. 

ɸʢʮʝʥʪʲʪ ʥʘ ʙʦʨʙʘʪʘ ʚ ɹʲʣʛʘʨʠʷ ʩʨʝʱʫ ʪʘʟʠ ʩʝʢʩʫʘʣʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʦʙʠʢʥʦʚʝ-

ʥʦ ʩʝ ʧʦʩʪʘʚʷ ʚʲʨʭʫ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʪʨʘʬʠʢ ʥʘ ʭʦʨʘ. ʅʘʡ-ʯʝʩʪʦ ʫʩʠʣʠʷʪʘ ʥʘ ʧʨʘʚʦ-

ʦʭʨʘʥʠʪʝʣʥʠʪʝ ʦʨʛʘʥʠ ʩʝ ʥʘʩʦʯʚʘʪ ʢʲʤ ʨʘʟʢʨʠʚʘʥʝ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʨʘʬʠʢʘʥ-
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ʪʠʪʝ, ʜʝʡʩʪʚʘʱʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʯʫʞʜʠ ʜʲʨʞʘʚʠ. ʅʝ ʩʝ ʧʨʦʩʣʝʜʷʚʘʪ ʦʙʘʯʝ ʢʨʠ-

ʤʠʥʘʣʥʠʪʝ ʤʨʝʞʠ, ʩ ʢʦʠʪʦ ʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʚ ɹʲʣʛʘʨʠʷ. ʅʘʧʨʘʚʝʥʠʪʝ ʘʥʘʣʠʟʠ ʧʦʢʘʟ-

ʚʘʪ, ʯʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʫ ʥʘʩ ʧʨʝʣʠʚʘ ʚ ʤʝʞʜʫʥʘʨʦʜʝʥ ʪʨʘʬʠʢ ʥʘ 

Ăʙʝʣʠ ʨʦʙʠʥʠò. ʀ ʪʦʚʘ ʝ ʝʩʪʝʩʪʚʝʥʦ, ʪʲʡ ʢʘʪʦ ï ʚʦʜʝʥʘ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʟʥʘʯʠ-

ʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʜʦʭʦʜʠ ʚ ʯʫʞʙʠʥʘ ï ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʩʝ ʝ ʦʨʠʝʥʪʠʨʘʣʘ 

ʢʲʤ ʠʟʥʦʩʘ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷ. ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ ʧʨʝʩʪʲʧʥʠʪʝ ʛʨʫʧʠ ʨʘʟʚʠʚʘʪ ʠ ʧʦʜ-

ʜʲʨʞʘʪ ʙʦʛʘʪʘ ʚʲʪʨʝʰʥʘ ʤʨʝʞʘ ʦʪ ʧʨʦʩʪʠʪʫʪʢʠ ʠ ʩʚʦʜʥʠʮʠ. 

ɺʩʲʱʥʦʩʪ ʩʝʢʩʫʘʣʥʘʪʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʠ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʩʘ ʩʝ ʧʨʝʚʲʨʥʘʣʠ ʚ ʝʜʥʘ 

ʦʪ ʩʝʨʠʦʟʥʠʪʝ ʩʦʮʠʘʣʥʠ ʷʟʚʠ ʥʘ ʩʲʚʨʝʤʝʥʥʦʪʦ ʙʲʣʛʘʨʩʢʦ ʦʙʱʝʩʪʚʦ. ʋʯʫʜʚʘʥʝ ʧʨʝ-

ʜʠʟʚʠʢʚʘ ʚ ʪʘʢʲʚ ʩʣʫʯʘʡ ʬʘʢʪʲʪ, ʯʝ ʚʲʧʨʝʢʠ ʪʦʚʘ ʪʦʟʠ ʦʩʪʲʨ ʧʨʦʙʣʝʤ ʝ ʧʨʠʚʣʢ̫ʲʣ 

ʪʚʲʨʜʝ ʩʣʘʙʦ ʚʥʠʤʘʥʠʝʪʦ ʥʘ ʟʘʢʦʥʦʜʘʪʝʣʷ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʛʦʣʝʤʠʪʝ ʧʨʦʤʝʥʠ ʚ 

ɹʲʣʛʘʨʠʷ ʧʨʝʟ ʧʦʩʣʝʜʥʠʪʝ ʜʚʝ ʜʝʩʝʪʠʣʝʪʠʷ, ʟʘʢʦʥʦʜʘʪʝʣʩʪʚʦʪʦ ʚ ʪʘʟʠ ʦʙʣʘʩʪ ʥʝ ʝ 

ʘʢʪʫʘʣʠʟʠʨʘʥʦ. ʅʦʨʤʘʪʠʚʥʠʪʝ ʘʢʪʦʚʝ, ʢʦʠʪʦ ʜʝʡʩʪʚʘʪ ʜʦ ʪʦʟʠ ʤʦʤʝʥʪ, ʩʘ ʧʦʯʪʠ 

ʘʨʭʘʠʯʥʠ ʠ ʥʝ ʦʪʨʘʟʷʚʘʪ ʧʦ ʩʲʦʪʚʝʪʝʥ ʥʘʯʠʥ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪʪʘ. ɿʘ ʨʝʰʘʚʘʥʠʪʝ 

ʧʨʦʙʣʝʤʠ ʥʝ ʫʩʧʷʚʘ ʜʘ ʜʦʧʨʠʥʝʩʝ ʜʦʨʠ ʪʲʣʢʫʚʘʪʝʣʥʦʪʦ ʨʝʰʝʥʠʝ ˉ2 ʥʘ ɺʲʨʭʦʚʥʠʷ 

ʢʘʩʘʮʠʦʥʝʥ ʩʲʜ ʦʪ 2009 ʛ. ʦʪʥʦʩʥʦ ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ ʠ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʥʘ ʭʦʨʘ. 

ʅʝ ʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʨʘʚʥʠʱʝ ʠ ʨʝʘʢʮʠʷʪʘ ʥʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʥʠʪʝ ʦʨʛʘʥʠ. 

ʉʣʘʙʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʥʝʘʜʝʢʚʘʪʥʦʪʦ ʟʘʢʦʥʦ-

ʜʘʪʝʣʩʪʚʦ ʧʦʟʚʦʣʷʚʘʪ ʛʦʜʠʥʠ ʥʘʨʝʜ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʜʘ ʧʨʦʮʲʬʪʷʚʘ ʠ ï ʥʘʡ-

ʚʘʞʥʦʪʦ ï ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʦʷʪʦ ʥʘʪʨʫʧʚʘ ʦʪ ʥʝʷ 

ʟʥʘʯʠʪʝʣʥʠ ʥʝʟʘʢʦʥʥʠ ʜʦʭʦʜʠ. ʅʝʱʦ ʧʦʚʝʯʝ ï ʪʝ ʫʣʝʩʥʷʚʘʪ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʚʲʪ-

ʨʝʰʥʘʪʘ ʧʨʦʩʪʠʪʫʮʠʷ ʢʲʤ ʤʥʦʛʦ ʧʦ-ʜʦʭʦʜʦʥʦʩʥʠʪʝ ʧʘʟʘʨʠ ʚ ʩʪʨʘʥʠ ʦʪ ɿʘʧʘʜʥʘ 

ɽʚʨʦʧʘ, ʉɸʑ, ʜʘʞʝ ʖɸʈ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʨʷʟʢʦ ʥʘʨʘʩʪʚʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷʪ 

ʪʨʘʬʠʢ ʥʘ ʙʲʣʛʘʨʢʠ. ʉʧʦʨʝʜ ʝʜʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʚʨʦʧʦʣ. ɹʲʣʛʘʨʠʷ ʝ ʝʜʠʥ ʦʪ ʰʝʩʪ-

ʪʝ ʦʩʥʦʚʥʠ ʠʟʪʦʯʥʠʢʘ ʥʘ ʞʝʨʪʚʠ ʥʘ ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠ-

ʷʪʘ, ʧʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʨʠʧʦʢʨʠʚʘʥʝ ʥʘ ʧʨʝʩʪʲʧʥʠʪʝ ʩʪʨʫʢʪʫʨʠ, ʢʦʥʪʨʦʣʠʨʘʱʠ 

ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʠ ʠʟʥʦʩʘ ʥʘ ʪʘʢʲʚ ʚʠʜ ʧʨʝʩʪʲʧʥʘ ʜʝʡʥʦʩʪ ʟʘʜ ʪʝʨʠʪʦʨʠ-

ʘʣʥʠʪʝ ʛʨʘʥʠʮʠ. ɿʘ ʪʦʚʘ ʫʩʧʝʰʥʦʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ ʠʟʠʩʢʚʘ 

ʘʜʝʢʚʘʪʥʠ ʤʝʨʢʠ ʩʨʝʱʫ ʚʲʪʨʝʰʥʘʪʘ ʧʨʦʩʪʠʪʫʮʠʷ ʠ ʢʦʥʪʨʦʣʠʨʘʱʠʪʝ ʷ ʧʨʝʩʪʲʧʥʠ 

ʩʪʨʫʢʪʫʨʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʚʠʣʠ ʩʪʘʙʠʣʥʘ ʤʨʝʞʘ ʚ ʮʷʣʘʪʘ ʩʪʨʘʥʘ [2]. 

ʇʦʜʯʠʥʝʥʘʪʘ ʨʦʣʷ ʥʘ ʞʝʥʘʪʘ ʝ ʠʟʚʝʩʪʥʘ ʩʭʝʤʘ ʥʘ ʧʦʚʝʜʝʥʠʝ ʚ ʠʩʪʦʨʠʯʝʩʢʠʷ 

ʜʠʩʢʫʨʩ ʥʘ ʤʲʞʢʠʷ ʩʠʤʚʦʣʝʥ ʨʝʜ. ɹʠʪʫʚʘʥʝʪʦ ʥʘ ʪʦʟʠ ʧʨʝʜʨʘʟʩʲʜʲʢ ʝ ʦʪʥʦʩʠʪʝʣʥʦ 

ʢʦʥʩʝʨʚʘʪʠʚʝʥ ʧʦʚʝʜʝʥʯʝʩʢʠ ʤʦʜʝʣ ʚ ʧʘʪʨʠʘʨʭʘʣʥʦʪʦ ʦʙʱʝʩʪʚʦ. ɺʲʧʨʝʢʠ ʯʝ ʤʦ-

ʨʘʣʥʠʪʝ ʩʠʩʪʝʤʠ ʩʝ ʧʨʦʤʝʥʷʪ ʩʲʩ ʩʤʷʥʘʪʘ ʥʘ ʢʫʣʪʫʨʥʠʪʝ ʝʧʦʭʠ, ʦʯʝʚʠʜʥʦ ʘʥʪʠʞʝʥ-

ʩʢʘʪʘ ʪʝʥʜʝʥʮʠʷ ʦʩʪʘʚʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦʩʪʦʷʥʥʘ. ʅʝʩʲʤʥʝʥʦ ʚʘʞʥʘ ʨʦʣʷ ʟʘ ʫʧʦʨʠʪʘ-

ʪʘ ʜʠʩʠʤʠʣʘʮʠʷ ʥʘ ʞʝʥʠʪʝ ʠʛʨʘʝ ʢʦʣʝʢʪʠʚʥʦʪʦ ʥʝʩʲʟʥʘʚʘʥʦ ʠ ʘʨʭʠʪʠʧʥʠʪʝ ʠʥʠʮʠ-

ʘʮʠʠ ʥʘ ʤʲʞʢʠʷ ʧʦʣ. ʆʩʥʦʚʥʠʪʝ ʧʨʝʜʧʦʩʪʘʚʢʠ ʥʘ ʪʦʚʘ ʜʝʜʫʢʪʠʚʥʦ ʫʤʦʟʘʢʣʶʯʝʥʠʝ 

ʩʝ ʩʲʩʪʦʷʪ ʚ ʫʩʪʦʡʯʠʚʦʩʪʪʘ ʥʘ ʤʲʞʢʠʪʝ, ʘʥʪʠʞʝʥʩʢʠ ʧʦ ʩʚʦʷʪʘ ʩʲʱʥʦʩʪ, ʥʘʛʣʘʩʠ 

ʧʨʝʟ ʚʨʝʤʝʪʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʦʪʦ. 

ɺ ʦʧʠʪʘ ʟʘ ʦʙʷʩʥʝʥʠʝ ʥʘ ʪʝʟʠ ʤʲʞʢʠ ʥʘʛʣʘʩʠ ʩʝ ʥʘʪʲʢʚʘʤʝ ʥʘ ʩʪʨʘʭʘ ʦʪ ʞʝʥʩʢʘ-

ʪʘ ʩʝʢʩʫʘʣʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʦʢʘʟʚʘ ʪʦʣʢʦʚʘ ʚʩʝʧʦʛʣʲʱʘʱʘ, ʯʝ ʝ ʩʢʣʦʥʥʘ ʜʘ ʦʧʦʥʠʨʘ ʥʘ 

ʤʲʞʢʘʪʘ ʩʠʣʘ. ʊʘʢʘ ʦʪ ʤʲʞʢʘ ʩʪʨʘʥʘ ʩʝ ʥʘʣʘʛʘ ʫʥʠʞʘʚʘʥʝʪʦ ʠ ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ ʞʝʥʘ-

ʪʘ ʚʨʘʛ ʩ ʮʝʣ ʧʦʜʯʝʨʪʘʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʦʪʦ ʚʝʣʠʯʠʝ ʢʘʪʦ ʝʜʠʥʩʪʚʝʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ Ăʤʠʨʥʦ ʩʲʞʠʪʝʣʩʪʚʦñ. ɽʪʦ ʢʘʢ ʢʦʤʧʝʥʩʠʨʘʥʝʪʦ ʥʘ ʤʲʞʢʘʪʘ ʥʝʧʲʣ-

ʥʦʮʝʥʥʦʩʪ, ʨʘʟʙʠʨʘʥʘ ʢʘʪʦ ʩʫʙʝʢʪʠʚʥʦ ʯʫʚʩʪʚʦ ʟʘ ʙʝʟʩʠʣʠʝ ʧʨʝʜ ʪʨʘʥʩʛʨʝʩʠʪ̫ʘ ʥʘ 

ʞʠʚʦʪʘ ʠ ʩʤʲʨʪʪʘ, ʥʘʤʠʨʘ ʠʟʨʘʟ ʚ ʦʤʘʣʦʚʘʞʘʚʘʥʝ ʥʘ ʦʙʝʢʪʘ ʥʦʩʠʪʝʣ ʥʘ ʪʨʘʥʩʛʨʝ-

ʩʠʚʥʘʪʘ ʝʥʝʨʛʠʷ ʠ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʲʞʢʠʷ ʪʠʧ ʬʘʣʦʩʥʘ ʢʫʣʪʫʨʘ. ʂʫʧʫʚʘʥʝʪʦ 
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ʥʘ ʩʝʢʩʫʘʣʥʠʷ ʦʙʝʢʪ ʝ ʥʘʡ-ʷʨʢʠʷʪ ʠʟʨʘʟ ʥʘ ʥʝʛʦʚʦʪʦ ʧʨʠʥʠʟʷʚʘʥʝ, ʫʪʚʲʨʞʜʘʚʘʱʦ 

ʩʦʙʩʪʚʝʥʘʪʘ ʩʠʣʘ ʠ ʚʣʘʩʪ ʢʘʪʦ ʠʟʨʘʟ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʦʪʦ ʧʨʝʚʲʟʭʦʜʩʪʚʦ. ʆʪ ʜʨʫʛʘ 

ʩʪʨʘʥʘ, "ʙʦʨʩʦʚʘʪʘ ʩʧʝʢʫʣʘʮʠʷ" ʠʣʠ ʠʟʤʘʤʥʘʪʘ ʧʨʦʜʘʞʙʘ ʥʘ ʝʜʥʘ ʠʤʠʪʠʨʘʥʘ ʞʝʥʩ-

ʪʚʝʥʦʩʪ, ʩʪʘʚʘ ʨʝʘʢʮʠʷ ʥʘ ʪʦʚʘ ʧʨʠʥʠʟʷʚʘʥʝ ʠ ʟʘʜʦʚʦʣʷʚʘ ʢʦʤʧʝʥʩʘʮʠʷʪʘ ʥʘ ʞʝʥʩ-

ʢʘʪʘ ʥʝʧʲʣʥʦʮʝʥʥʦʩʪ ʚ ʢʫʣʪʫʨʥʠʪʝ ʤʦʜʝʣʠ [1]. 

ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʩʝ ʩʭʚʘʱʘ ʢʘʪʦ ʨʝʘʢʮʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥ ʩʪʠʤʫʣ, ʢʘ-

ʪʦ ʙʦʨʙʘ ʟʘ ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʥʘ ʧʦʣʘ ʠʣʠ ʢʘʪʦ Ăʧʘʟʘʨʥʘ ʠʢʦʥʦʤʠʢʘñ, ʧʨʠ ʢʦʷʪʦ ʪʲʨʩʝ-

ʥʝʪʦ ʩʪʠʤʫʣʠʨʘ ʧʨʝʜʣʘʛʘʥʝʪʦ. ʀʤʝʥʥʦ ʫʩʣʦʚʥʦ-ʨʝʬʣʝʢʪʦʨʥʠʷʪ ʭʘʨʘʢʪʝʨ ʥʘ ʷʚʣʝʥʠ-

ʝʪʦ ʦʧʨʝʜʝʣʷ ʥʝʛʦʚʦʪʦ ʧʦʩʪʦʷʥʥʦ ʨʝʛʝʥʝʨʠʨʘʥʝ, ʪ.ʝ. ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʙʠ ʤʦʛʣʘ ʜʘ 

ʩʲʱʝʩʪʚʫʚʘ ʜʦʪʦʛʘʚʘ, ʜʦʢʘʪʦ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʲʜʝ ʩʪʠʤʫʣʠʨʘʥʘ. ʇʦʨʘʜʠ ʢʦʤʧʣʠʮʠ-

ʨʘʥʦʩʪʪʘ ʥʘ ʩʪʠʤʫʣʠʪʝ ʪʷ ʩʝ ʦʯʝʨʪʘʚʘ ʢʘʪʦ ʢʦʥʩʪʘʥʪʥʘ ʥʘʣʠʯʥʦʩʪ ʚ ʯʦʚʝʰʢʦʪʦ 

ʙʠʪʠʝ. ʂʘʪʦ ʠʟʣʝʟʝʤ ʦʪ ʟʥʘʯʝʥʠʝʪʦ ʥʘ ʘʥʪʦʥʠʤʠʪʝ ʤʦʨʘʣʥʦ - ʘʤʦʨʘʣʥʦ, ʩʝ ʥʘʪʲʢʚʘ-

ʤʝ ʥʘ ʤʝʪʦʥʠʤʠʷʪʘ ʤʦʨʘʣʥʦ - ʦʙʱʝʩʪʚʝʥʦ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʝʥʘ ʥʘ ʘʤʦʨʘʣʥʦ - ʧʨʦʩʪʠ-

ʪʫʪʩʢʦ. ʇʨʦʩʣʝʜʷʚʘʡʢʠ ʧʘʨʘʜʠʛʤʘʪʘ ʥʘ ʪʨʠʪʝ ʢʦʨʝʣʘʪʠʚʥʠ ʜʚʦʡʢʠ, ʤʦʞʝʤ ʜʘ ʧʨʝʜ-

ʧʦʣʦʞʠʤ ʥʘʣʠʯʠʝ ʥʘ ʢʦʥʬʣʠʢʪ ʥʘ ʩʦʮʠʘʣʥʦ-ʥʨʘʚʩʪʚʝʥʘ ʦʩʥʦʚʘ. 

ʅʝʦʩʧʦʨʠʤ ʬʘʢʪ, ʩʲʧʲʪʩʪʚʘʱ ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ, ʝ ʩʲ-

ʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʝʜʥʦ ʷʚʣʝʥʠʝ, ʢʦʝʪʦ ʚ ʨʘʟʣʠʯʥʠʪʝ ʢʫʣʪʫʨʠ ʠ ʝʧʦʭʠ ʧʨʠʜʦʙʠʚʘ 

ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʷ, ʥʦ ʦʩʪʘʚʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦʩʪʦʷʥʥʦ ʠ ʜʦʨʠ ʥʝ ʧʨʦ-

ʤʝʥʷ ʠʤʝʪʦ ʩʠ ʧʨʝʟ ʚʝʢʦʚʝʪʝ. ʀʥʪʝʨʝʩʥʦ ʝ ʧʦʯʪʠ ʫʥʠʚʝʨʩʘʣʥʦʪʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ 

ʪʦʚʘ ʷʚʣʝʥʠʝ. ɺ ʧʦʚʝʯʝʪʦ ʝʟʠʮʠ ʥʦʤʠʥʘʣʠʟʘʮʠʷʪʘ ʚʢʣʶʯʚʘ ʣʘʪʠʥʩʢʠʷ ʢʦʨʝʥ ʥʘ 

ʜʫʤʘʪʘ ʠ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʠʪʫʚʘ ʩ ʥʝʛʦ. ĂProstitutioñ, ʪʘʢʘ ʠʟʧʠʩʘʥʦ ʠ ʧʨʦʠʟʥʝʩʝʥʦ 

ʩʷʢʘʰ ʝ ʝʜʥʦʟʥʘʯʥʦ ʚ ʮʝʣʠʷ ʩʚʷʪ, ʥʦ ʥʝ ʪʦʣʢʦʚʘ ʩ ʧʨʷʢʘʪʘ ʩʠ ʩʝʤʘʥʪʠʢʘ (ʦʩʢʚʝʨʥʷ-

ʚʘʤ, ʨʘʟʚʘʣʷʤ, ʧʦʢʚʘʨʷʚʘʤ), ʘ ʩ ʧʨʠʜʦʙʠʣʦʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʪʲʞʜʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ 

ʥʘ Ăʨʘʟʚʨʘʪʥʘ ʞʝʥʘ, ʢʦʷʪʦ ʪʲʨʛʫʚʘ ʩ ʪʷʣʦʪʦ ʩʠñ. 

 
ʇʈʆʋʏɺɸʅɽ ʅɸ ʀʉʊʆʈʀʂʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʀʗ ɸʉʇɽʂʊ ʅɸ ʇʈʆʉʊʀ-

ʊʋʎʀʗʊɸ ʀ ʈʆʃʗʊɸ ʀ ɿɸ ʅɸʎʀʆʅɸʃʅɸʊɸ ʉʀɻʋʈʅʆʉʊ 

ɸʥʘʣʠʟʠʨʘʡʢʠ ʠʩʪʦʨʠʯʝʩʢʠʪʝ ʘʩʧʝʢʪʠ ʥʘ ʢʫʣʪʫʨʠʪʝ, ʩʝ ʥʘʪʲʢʚʘʤʝ ʥʘ ʥʘʡ-

ʨʘʟʥʦʦʙʨʘʟʥʠ ʧʨʝʜʧʦʩʪʘʚʢʠ ʠ ʬʦʨʤʠ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ. ɺ ʨʠʤʩʢʘʪʘ ʢʫʣʪʫʨʘ ʪʘʢʘʚʘ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʙʠʣ ʚʩʝʦʙʱʠʷʪ ʧʨʦʤʠʩʢʫʠʪʝʪ ï ʩʣʫʯʘʡʥʠ, ʣʠʰʝʥʠ ʦʪ ʯʫʚʩʪʚʘ ʚʨʲʟʢʠ ʠ 

ʦʨʛʠʡʥʠ ʮʝʨʝʤʦʥʠʠ ʚ ʯʝʩʪ ʥʘ ʙʦʛʘ ʄʫʪʫʥ ʊʠʪʠʥ. ʇʦ-ʢʲʩʥʦ ʩʝ ʝ ʨʘʟʧʨʦʩʪʨʘʥʠʣ ʦʙʠʯʘ-

ʷʪ ʢʫʧʫʚʘʥʝ ʥʘ ʩʲʧʨʫʛʘ, ʥʘ ʢʦʷʪʦ ʤʲʞʲʪ ʩʪʘʚʘʣ ʚʣʘʩʪʝʣʠʥ ʠ ʛʦʩʧʦʜʘʨ. ʀʤʝʥʥʦ ʧʦ ʪʦʟʠ 

ʥʘʯʠʥ ʚ ʭʦʜʘ ʥʘ ʯʦʚʝʰʢʘʪʘ ʠʩʪʦʨʠʷ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʨʘʟʛʨʲʱʘʥʝ ʥʘ 

ʝʨʦʪʠʟʤʘ, ʪ.ʝ. ʪʦʡ ʙʠʚʘ ʦʟʥʘʯʘʚʘʥ ʦʪ ʥʘʣʠʯʠʝʪʦ ʥʘ ʦʙʝʢʪ ʥʘ ʞʝʣʘʥʠʝʪʦ [1]. 

ɺ ʦʨʛʠʷʪʘ ʪʘʢʲʚ ʦʙʝʢʪ ʥʝ ʩʝ ʦʪʢʨʦʷʚʘ, ʪʷ ʝ ʟʘʚʲʨʰʝʥʦʪʦ ʦʪʨʠʯʘʥʝ ʥʘ ʠʥʜʠʚʠʜʫ-

ʘʣʥʠʷ ʘʩʧʝʢʪ. ɺ ʙʫʨʥʠʷ ʠ' ʧʦʪʦʢ ʥʝ ʩʘʤʦ ʙʠʚʘ ʧʦʪʦʧʝʥʘ ʩʦʙʩʪʚʝʥʘʪʘ ʠʥʜʠʚʠʜʫʘʣ-

ʥʦʩʪ ʥʘ ʦʪʜʝʣʥʠʷ ʯʦʚʝʢ, ʥʦ ʠ ʚʩʝʢʠ ʫʯʘʩʪʥʠʢ ʦʪʨʠʯʘ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪʪʘ ʥʘ ʦʩʪʘʥʘ-

ʣʠʪʝ. ʇʨʠʚʠʜʥʦ ʪʦʚʘ ʝ ʧʲʣʥʦ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʛʨʘʥʠʮʠʪʝ, ʥʦ ʪʦ ʝ ʧʦʩʪʠʞʠʤʦ ʩʘʤʦ ʘʢʦ 

ʥʝ ʦʮʝʣʝʝ ʥʠʱʦ ʦʪ ʦʪʣʠʢʘʪʘ ʤʝʞʜʫ ʩʲʱʝʩʪʚʘʪʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʦʨʛʠʡʥʠʷʪ ʪʠʧ ʢʫʣʪʫ-

ʨʠ ʝ ʧʨʠʩʲʱ, ʢʘʢʪʦ ʥʘ ʥʘʡ-ʥʠʩʢʦ ʨʘʟʚʠʪʠʪʝ ʦʙʱʝʩʪʚʘ, ʢʲʜʝʪʦ ʥʷʤʘ ʦʪʢʨʦʷʚʘʥʝ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʥʦʩʪʪʘ, ʪʘʢʘ ʠ ʥʘ ʥʘʡ-ʚʠʩʰʠʪʝ ʩʣʦʝʚʝ, ʢʲʜʝʪʦ ʪʘʟʠ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪ 

ʟʘʜʲʣʞʘʚʘ ʠ ʦʛʨʘʥʠʯʘʚʘ, ʚ ʩʣʝʜʩʪʚʠʝ ʥʘ ʢʦʝʪʦ ʩʝ ʩʪʨʝʤʠ ʜʘ ʙʲʜʝ ʧʨʝʦʜʦʣʷʥʘ. 

ʆʩʲʟʥʘʚʘʥʝʪʦ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪʪʘ ʚ ʝʜʠʥ ʜʘʣʝʯʝʥ ʠʩʪʦʨʠʯʝʩʢʠ ʧʝʨʠʦʜ ʝ ʩʚʲʨ-

ʟʘʥʦ ʩ ʨʘʟʛʨʲʱʘʥʝʪʦ ʥʘ ʩʠʤʚʦʣʠʢʘʪʘ, ʢʦʝʪʦ ʦʢʘʟʚʘ ʩʚʦʝʪʦ ʚʣʠʷʥʠʝ ʚʲʨʭʫ ʝʨʦʪʠʟʤʘ. 

ɽʨʦʪʠʟʤʲʪ ʩʝ ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʩʣʠʚʘʥʝ, ʢʦʝʪʦ ʠʟʤʝʩʪʚʘ ʠʥʪʝʨʝʩʘ ʧʦ ʧʦʩʦʢʘ ʢʲʤ 

ʧʨʝʦʜʦʣʷʚʘʥʝ ʥʘ ʣʠʯʥʦʪʦ ʙʠʪʠʝ ʠ ʥʘ ʚʩʷʢʘ ʛʨʘʥʠʮʘ ʧʦʩʪʠʛʘʥʝ ʥʘ ʥʷʢʘʢʲʚ ʚʲʪʨʝʰʝʥ 

ʠʥʪʝʨʝʩ. ʊʦʚʘ ʜʝʡʩʪʚʠʝ ʤʦʞʝ ʜʘ ʩʝ ʠʟʨʘʟʠ ʢʘʪʦ ʦʙʝʢʪʘ ʥʘ ʞʝʣʘʥʠʝ, ʧʨʠʪʝʞʘʚʘʱ 

ʠʥʜʠʚʠʜʫʘʣʥʘ ʦʪʣʠʢʘ. ɺ ʨʝʟʫʣʪʘʪ ʩʝ ʥʘʙʣʶʜʘʚʘ ʦʙʝʢʪʠʚʥʘ ʦʪʣʠʢʘ, ʧʦʜʯʝʨʪʘʚʘʱʘ 



79 

ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʝʜʠʥ ʦʙʝʢʪ, ʩʨʘʚʥʠʤ ʩ ʜʨʫʛʠ ʦʙʝʢʪʠ. ʊʘʢʘ ʚ ʩʝʢʩʫʘʣʥʠʷ ʞʠʚʦʪ ʧʲʨʚʦ-

ʥʘʯʘʣʥʦ ʠ ʥʘʡ-ʯʝʩʪʦ ʩʝ ʦʙʝʢʪʠʚʠʟʠʨʘ ʪʦʚʘ ʪʲʨʩʝʥʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʤʲʞʘ ʢʲʤ ʞʝʥʘʪʘ. 

ʅʘʣʘʛʘ ʩʝ ʩʭʚʘʱʘʥʝʪʦ, ʯʝ ʞʝʥʠʪʝ ʥʝ ʩʘ ʧʦʞʝʣʘʥʠ, ʪʝ ʧʨʝʜʣʘʛʘʪ ʩʝʙʝ ʩʠ ʥʘ ʞʝʣʘʥʠʝ-

ʪʦ. ʇʨʝʜʣʘʛʘʪ ʩʝ ʢʘʪʦ ʦʙʝʢʪ ʥʘ ʘʛʨʝʩʠʚʥʦʪʦ ʞʝʣʘʥʠʝ ʥʘ ʤʲʞʝʪʝ. ɼʘ ʧʨʝʜʣʘʛʘʰ ʩʝʙʝ 

ʩʠ ʝ ʦʩʥʦʚʥʘʪʘ ʞʝʥʩʢʘ ʥʘʛʣʘʩʘ, ʥʦ ʧʲʨʚʦʥʘʯʘʣʥʠʷʪ ʞʝʩʪ ï ʧʨʝʜʣʘʛʘʥʝʪʦ, ʙʠʚʘ ʩʣʝʜ-

ʚʘʥ ʦʪ ʧʨʝʩʪʦʨʝʥʦʪʦ ʥʝʛʦʚʦ ʦʪʢʘʟʚʘʥʝ [2]. 

ʊʘʟʠ ʥʘʛʣʘʩʘ ʙʦʨʘʚʠ ʩ ʪʠʧʠʯʥʦ ʞʝʥʩʢʠ ʩʨʝʜʩʪʚʘ - ʧʨʠʚʣʠʯʘʥʝ ʥʘ ʚʥʠʤʘʥʠʝʪʦ 

ʯʨʝʟ ʫʢʨʘʰʝʥʠʷ, ʬʣʠʨʪʫʚʘʥʝ ʠ ʨʘʟʛʦʣʚʘʥʝ. ɺ ʦʩʥʦʚʘʪʘ ʥʘ ʦʙʠʯʘʷ ʢʫʧʫʚʘʥʝ ʥʘ ʩʲʧ-

ʨʫʛʘ ʩʘ ʟʘʣʝʛʥʘʣʠ ʚʩʠʯʢʠ ʪʝʟʠ ʘʩʧʝʢʪʠ, ʢʦʥʢʨʝʪʠʟʠʨʘʱʠ ʞʝʥʘʪʘ ʢʘʪʦ ʦʙʝʢʪ ʥʘ ʞʝ-

ʣʘʥʠʝʪʦ. ɾʝʥʠʪʝ ʩʪʘʚʘʪ ʪʘʢʠʚʘ ʦʙʝʢʪʠ ʚ ʙʨʘʢʘ, ʢʘʪʦ ʩʝ ʧʨʝʚʨʲʱʘʪ ʚ ʠʥʩʪʨʫʤʝʥʪʠ ʟʘ 

ʜʦʤʘʰʝʥ ʪʨʫʜ, ʘ ʚ ʩʲʱʦʪʦ ʚʨʝʤʝ ʠʥʜʠʚʠʜʫʘʣʥʦ, ʩʪʦʡʥʦʩʪʥʠ ʠ ʩʨʘʚʥʠʤʠ ʩ ʜʨʫʛʠʪʝ 

ʦʙʝʢʪʠ. ɾʝʥʩʢʠʷʪ ʪʠʧ ʥʘʛʣʘʩʘ ʛʠ ʧʨʝʚʨʲʱʘ ʚ ʦʙʝʢʪʠ ʥʘ ʤʲʞʢʦʪʦ ʞʝʣʘʥʠʝ. ɺʠʜʠʤʦ 

ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʧʲʨʚʦʥʘʯʘʣʥʦ ʝ ʙʠʣʘ ʧʨʦʩʪʦ ʬʦʨʤʘ, ʜʦʧʲʣʚʘʱʘ ʙʨʘʢʘ. 

ɺ ʢʘʯʝʩʪʚʦʪʦ ʩʠ ʥʘ ʧʨʝʭʦʜ ʪʨʘʥʩʛʨʝʩʠʷʪʘ ʥʘ ʙʨʘʢʘ ʚʲʚʝʞʜʘ ʚ ʦʨʛʘʥʠʟʠʨʘʥʦʩʪʪʘ ʥʘ 

ʧʦʜʯʠʥʝʥʠʷ ʥʘ ʧʨʘʚʠʣʘ ʞʠʚʦʪ, ʘ ʦʪ ʪʫʢ ʥʘʪʘʪʲʢ ʩʪʘʚʘ ʚʲʟʤʦʞʥʦ ʨʘʟʜʝʣʝʥʠʝʪʦ ʥʘ 

ʪʨʫʜʘ ʤʝʞʜʫ ʩʲʧʨʫʛʘ ʠ ʩʲʧʨʫʛʘʪʘ. ɺ ʨʝʟʫʣʪʘʪ: ʧʦʜʦʙʥʘ ʪʨʘʥʩʛʨʝʩʠʷ ʥʝ ʤʦʞʝ ʜʘ ʩʝ 

ʧʦʩʚʝʱʘʚʘ ʥʘ ʝʨʦʪʠʯʝʥ ʞʠʚʦʪ ï ʚʝʯʝ ʟʘʧʦʯʥʘʣʠʪʝ ʩʝʢʩʫʘʣʥʠ ʦʪʥʦʰʝʥʠʷ ʧʨʦʩʪʦ ʨʫ-

ʪʠʥʥʦ ʧʨʦʜʲʣʞʘʚʘʪ. ʅʘʣʠʯʠʝʪʦ ʥʘ ʨʫʪʠʥʘ ʚ ʩʝʢʩʫʘʣʥʠʪʝ ʦʪʥʦʰʝʥʠʷ ʦʙʫʩʣʘʚʷ ʩʲʱʝʩ-

ʪʚʫʚʘʥʝʪʦ ʥʘ ʧʨʠʚʠʣʝʛʠʨʦʚʘʥʘʪʘ ʠʣʠ ʪ.ʥʘʨ. ʧʦʜʙʨʘʥʘ ʧʨʦʩʪʠʪʫʮʠʷ. ʊʦʚʘ ʙʠʣʘ ʝʜʥʘ 

ʠʟʠʩʢʘʥʘ ʠ ʬʠʥʘ ʬʦʨʤʘ ʥʘ ʧʨʝʜʣʘʛʘʥʝ ʠ ʧʨʠʝʤʘʥʝ ʦʩʦʙʝʥʦ ʧʦʧʫʣʷʨʥʘ ʚ ʠʥʜʫʠʟʤʘ ʠ 

ʪʘʥʪʨʠʟʤʘ, ʢʲʜʝʪʦ ʧʦʣʦʚʦʪʦ ʩʲʞʠʪʝʣʩʪʚʦ ʩʝ ʩʨʘʚʥʷʚʘ ʩ ʠʟʪʲʥʯʝʥʘ ʙʦʨʙʘ, ʚ ʢʦʷʪʦ 

ʤʲʞʲʪ ʝ ʘʢʪʠʚʝʥ, ʘ ʞʝʥʘʪʘ ʤʫ ʩʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷ. ɺ ʪʦʟʠ ʩʠ ʚʠʜ ʢʫʨʪʠʟʘʥʢʘʪʘ, ʪʲʡ 

ʢʘʪʦ ʧʨʠʪʝʞʘʚʘʣʘ ʠʟʚʝʩʪʥʘ ʩʜʲʨʞʘʥʦʩʪ, ʥʝ ʙʠʣʘ ʦʙʨʝʯʝʥʘ ʥʘ ʧʨʝʟʨʝʥʠʝ ʠ ʧʦʯʪʠ ʥʝ ʩʝ 

ʦʪʣʠʯʘʚʘʣʘ ʦʪ ʜʨʫʛʠʪʝ ʞʝʥʠ. ʉʚʷʥʲʪ ʫ ʥʝʷ ʪʨʷʙʚʘʣʦ ʜʘ ʙʲʜʝ ʧʨʠʪʧ̡ʝʥ, ʥʦ ʪʷ ʩʣʝʜʚʘʣʘ 

ʧʨʠʥʮʠʧʘ ʥʘ ʧʲʨʚʠʷ ʢʦʥʪʘʢʪ, ʠʟʠʩʢʚʘʱ ʞʝʥʘʪʘ ʜʘ ʠʟʧʠʪʚʘ ʩʪʨʘʭ ʦʪ ʦʪʜʘʚʘʥʝʪʦ, ʘ 

ʤʲʞʲʪ ʜʘ ʦʯʘʢʚʘ ʦʪ ʥʝʷ ʜʘ ʨʝʘʛʠʨʘ ʩ ʦʪʙʷʛʚʘʥʝ. ʊʘʢʘ ʧʨʝʩʪʦʨʝʥʦʪʦ Ăʪʨʫʜʥʦ ʩʧʝʯʝʣʚʘ-

ʥʝñ ʥʘ ʢʫʨʪʠʟʘʥʢʘʪʘ ʥʦʩʝʣʦ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʥʘ ʣʦʚʜʞʠʡʩʢʠʷ ʠʥʩʪʠʥʢʪ ʫ ʤʲʞʘ [1]. 

ɼʨʫʛ ʘʩʧʝʢʪ, ʠʟʪʲʢʚʘʱ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʪʘ ʫʩʣʫʛʘ, ʠʟʚʲʨʰʚʘʥʘ ʦʪ ʪʦʟʠ ʚʠʜ ʧʨʦʩ-

ʪʠʪʫʮʠʷ ʩʧʨʷʤʦ ʤʲʞʢʠʷ ʧʦʣ, ʝ ʪ.ʥʘʨ. Ăʧʨʝʩʪʲʧʚʘʥʝ ʥʘ ʟʘʙʨʘʥʘʪʘñ. ʊʲʡ ʢʘʪʦ ʦʙʠʢʥʦ-

ʚʝʥʦ ʟʘ ʤʲʞʘ ʝ ʧʘʛʫʙʥʦ ʜʘ ʠʟʧʠʪʚʘ ʚʲʨʭʫ ʩʝʙʝ ʩʠ ʧʨʝʩʪʲʧʚʘʥʝʪʦ ʥʘ ʟʘʢʦʥʘ, ʩʝ ʥʘʣʘ-

ʛʘ ʤʘʢʘʨ ʠ ʧʨʝʩʪʦʨʝʥʦ ʩʤʫʱʝʥʠʝ ʦʪ ʩʪʨʘʥʘ ʥʘ ʢʫʨʪʠʟʘʥʢʘʪʘ. ʊʦʯʥʦ ʯʨʝʟ ʩʨʘʤʘ, 

ʧʨʝʩʪʦʨʝʥ ʠʣʠ ʥʝ, ʞʝʥʘʪʘ ʧʨʠʝʤʘ ʚʲʨʭʫ ʩʝʙʝ ʩʠ ʧʨʝʩʪʲʧʚʘʥʝʪʦ ʥʘ ʟʘʙʨʘʥʘʪʘ, ʢʦʝʪʦ 

ʝ ʦʩʥʦʚʘʪʘ ʥʘ ʥʝʡʥʘʪʘ ʯʦʚʝʰʢʘ ʠ ʨʦʤʘʥʪʠʯʥʘ ʪʨʘʛʠʯʥʦʩʪ. ʀʤʝʥʥʦ ʢʘʪʦ ʠʟʨʘʟ ʥʘ 

ʚʩʝʦʪʜʘʡʥʦʩʪ, ʠʟʢʫʧʣʝʥʠʝ ʠ ʤʠʩʪʠʯʥʦ ʩʲʝʜʠʥʷʚʘʥʝ ʩ ʙʦʛʠʥʷʪʘ ʩʝ ʦʙʫʩʣʘʚʷ ʢʫʣʪʦʚʘ-

ʪʘ ʧʨʦʩʪʠʪʫʮʠʷ, ʥʘʨʠʯʘʥʘ ʦʱʝ Ăʩʘʢʨʘʣʥʘñ ʠʣʠ Ăʭʨʘʤʦʚʘñ. ʇʦʪʚʲʨʞʜʝʥʠʝ ʟʘ ʨʝʣʠʛʠ-

ʦʟʥʠʷ ʘʩʧʝʢʪ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʩʝ ʧʦʣʫʯʘʚʘ ʦʪ ʩʚʠʜʝʪʝʣʩʪʚʘʪʘ ʥʘ ʍʝʨʦʜʦʪ. ʈʘʟʮʚʝ-

ʪʲʪ ʥʘ ʭʨʘʤʦʚʘʪʘ ʧʨʦʩʪʠʪʫʮʠʷ ʝ ʧʨʝʟ ʪʨʝʪʦʪʦ ʭʠʣʷʜʦʣʝʪʠʝ ʧʨ.ʥ.ʝ. ʌʦʨʤʠʪʝ ʠ ʩʘ 

ʨʘʟʣʠʯʥʠ: ʭʝʪʝʨʦʩʝʢʩʫʘʣʥʘ, ʙʠʩʝʢʩʫʘʣʥʘ, ʭʦʤʦʩʝʢʩʫʘʣʥʘ, ʦʨʘʣʥʘ ʠ ʩʦʜʦʤʠʷ. ʅʘʡ-

ʩʪʘʨʠ ʩʘ ʪʨʘʜʠʮʠʠʪʝ ʚ ʰʫʤʝʨʩʢʘʪʘ ʢʫʣʪʫʨʘ, ʧʦ-ʪʦʯʥʦ ʚ ʛʨʘʜ ʋʨʫʢ, ʚ ʢʦʡʪʦ ʩʝ ʥʘʤʠ-

ʨʘʣ ʭʨʘʤ ʥʘ ʙʦʛ ɸʥʫ. ʇʨʦʩʪʠʪʫʪʢʠʪʝ ʩʣʫʞʝʣʠ ʥʘ ʙʦʛʠʥʷʪʘ ʀʱʘʨ ʠ ʞʠʚʝʝʣʠ ʚ ʩʧʝ-

ʮʠʘʣʥʘ ʢʲʱʘ ʜʦ ʭʨʘʤʘ, ʥʘʨʠʯʘʥʘ Ăʛʘʨʫʤñ. ʆʩʚʝʥ ʧʨʦʬʝʩʠʦʥʘʣʥʠʪʝ ʧʨʦʩʪʠʪʫʪʢʠ ʧʦ 

ʧʦʜʦʙʝʥ ʥʘʯʠʥ ʩʣʫʞʝʣʠ ʥʘ ʙʦʛʠʥʷʪʘ ʀʱʘʨ ʧʨʝʧʦʨʲʯʚʘʣʠ ʚʩʷʢʘ ʞʝʥʘ ʧʦʥʝ ʚʝʜʥʲʞ ʚ 

ʛʦʜʠʥʘʪʘ ʜʘ ʩʝ ʦʪʜʘʚʘ ʚ ʭʨʘʤʘ ʥʘ ʯʫʞʜ ʤʲʞ. ɿʘ ʪʝʟʠ ʜʝʡʩʪʚʠʷ ʩʚʠʜʝʪʝʣʩʪʚʘʪ ʧʘʤʝʪ-

ʥʠʮʠʪʝ ʥʘ ʇʦʤʧʝʡ, ʢʲʜʝʪʦ ʩʚʝʪʠʣʠʱʘʪʘ ʙʠʣʠ ʣʶʣʢʘ ʥʘ ʨʠʤʩʢʘʪʘ ʧʨʦʩʪʠʪʫʮʠʷ. ʊʷ 

ʙʠʣʘ ʧʦʜʯʠʥʝʥʘ ʥʘ ʢʫʣʪʘ ʢʲʤ ʙʦʛʠʥʷʪʘ ʀʟʠʜʘ ʠ ʙʦʛʘ ʇʨʠʘʧ. ʆʩʚʝʥ ʤʠʩʪʠʯʥʦʪʦ 

ʩʲʝʜʠʥʷʚʘʥʝ ʥʘ Ăʚʩʝʦʪʜʘʡʥʠʪʝñ ʞʝʥʠ ʩ ʙʦʛʘ, ʚ ʪʦʟʠ ʢʫʣʪ ʙʠʣʠ ʚʲʚʣʠʯʘʥʠ ʠ ʜʝʚʩʪʚʝ-

ʥʠʮʠʪʝ ʩ ʦʛʣʝʜ ʜʦʙʨʦʪʦ ʥʘ ʪʝʭʥʠʪʝ ʙʲʜʝʱʠ ʩʝʤʝʡʩʪʚʘ. ʀʤʘ ʩʚʝʜʝʥʠʷ ʟʘ ʜʝʬʣʦʨʘʮʠʷ 
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ʩ ʬʠʛʫʨʢʘʪʘ ʥʘ ʙʦʛ ʇʨʠʘʧ. ʀʥʜʠʡʩʢʠʪʝ ʭʨʘʤʦʚʝ ʚʩʝ ʦʱʝ ʠʟʦʙʠʣʩʪʚʘʪ ʩ ʝʨʦʪʠʯʥʠ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʢʦʠʪʦ ʝʨʦʪʠʟʤʲʪ ʩʝ ʧʨʝʜʩʪʘʚʷ ʢʘʪʦ ʥʝʱʦ ʦʩʥʦʚʦʧʦʣʘʛʘʱʦ, ʢʘʪʦ 

ʙʦʞʝʩʪʚʝʥʦ. ʄʥʦʛʦʙʨʦʡʥʠ ʠʥʜʠʡʩʢʠ ʭʨʘʤʦʚʝ ʪʲʨʞʝʩʪʚʝʥʦ ʥʠ ʥʘʧʦʤʥʷʪ ʥʝʧʨʠʣʠ-

ʯʠʝʪʦ, ʜʲʣʙʦʢʦ ʟʘʨʦʚʝʥʦ ʚ ʥʘʰʠʪʝ ʩʲʨʮʘ. 

ʈʘʞʜʘʥʝʪʦ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʚ ʩʤʠʩʲʣʘ ʥʘ Ăʦʩʢʚʝʨʥʷʚʘʥʝñ ʦʯʝʚʠʜʥʦ ʝ ʩʚʲʨʟʘʥʦ 

ʩ ʨʘʞʜʘʥʝʪʦ ʥʘ ʤʠʟʝʨʩʪʚʘʱʠʪʝ ʢʣʘʩʠ, ʠʟʙʘʚʝʥʠ ï ʧʦʨʘʜʠ ʦʢʘʷʥʦʪʦ ʩʠ ʩʲʩʪʦʥ̫ʠʝ ï 

ʦʪ ʛʨʠʞʘʪʘ ʩʠ ʟʘ ʩʢʨʫʧʫʣʴʦʟʥʦʪʦ ʩʲʙʣʶʜʘʚʘʥʝ ʥʘ ʟʘʙʨʘʥʠʪʝ. ɺ ʪʦʟʠ ʩʤʠʩʲʣ ʤʠʟʝʨʠ-

ʷʪʘ, ʟʘʣʠʯʘʚʘ ʚʩʝʢʠ ʩʨʘʤ ʠ ʤʦʨʘʣ ʠ ʜʦʚʝʞʜʘ ʜʦ ʩʲʱʠʥʩʢʦʪʦ Ăʦʩʢʚʝʨʥʷʚʘʥʝñ, ʢʦʝʪʦ 

ʦʩʚʦʙʦʞʜʘʚʘ ʭʦʨʘʪʘ ʦʪ ʟʘʙʨʘʥʠʪʝ, ʢʦʠʪʦ ʩʘ ʦʩʥʦʚʘ ʥʘ ʪʷʭʥʘʪʘ ʯʦʚʝʰʢʘ ʩʲʥɦʦʩʪ. ʉ 

ʧʦʷʚʘʪʘ ʥʘ ʠʤʫʱʝʩʪʚʝʥʦʪʦ ʥʝʨʘʚʝʥʩʪʚʦ ʩʝ ʥʘʣʘʛʘ ʨʦʙʩʢʠʷʪ ʠ ʥʘʝʤʥʠʷʪ ʪʨʫʜ, ʢʦʝʪʦ 

ʧʨʝʜʩʪʘʚʣʷʚʘ ʜʦʩʪʘʪʲʯʥʦ ʦʩʥʦʚʘʥʠʝ ʟʘ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʦʬʝʩʠʦʥʘʣʥʘ ʧʨʦʩʪʠʪʫʮʠʷ 

ï ʢʘʪʦ ʧʨʠʥʫʜʠʪʝʣʥʠ ʨʘʙʦʪʥʠ ʟʘʜʲʣʞʝʥʠʷ ʞʝʥʠʪʝ ʦʪʜʘʚʘʣʠ ʩʝʙʝ ʩʠ ʩʨʝʱʫ ʟʘʧʣʘ-

ʱʘʥʝ. ʉʦʮʠʘʣʥʦʪʦ ʦʩʥʦʚʘʥʠʝ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷ, ʝ ʩʲʱʦʪʦ ʢʘʪʦ ʟʘ ʤʦʨʘʣʘ - ʥʝʨʘʚʝʥʩʪʚʦ 

ʤʝʞʜʫ ʢʣʘʩʠʪʝ ʠ ʤʠʟʝʨʠʷʪʘ. ʊʦʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʧʲʨʚʘʪʘ ʨʝʚʦʣʶʮʠʷ ʚ ɽʛʠʧʝʪ ʠ ʜʦʚʝʞ-

ʜʘ ʦʢʦʣʦ Vɯ ʚʝʢ ʧʨ.ʥ.ʝ. ʚ ʮʠʚʠʣʠʟʦʚʘʥʠʪʝ ʨʘʡʦʥʠ ʜʦ ʟʘʪʨʫʜʥʝʥʠʷ, ʩ ʢʦʠʪʦ ʝ ʚʲʟʤʦʞʥʦ 

ʜʘ ʩʚʲʨʞʝʤ ʦʩʚʝʥ ʜʨʫʛʠʪʝ ʜʚʠʞʝʥʠʷ ʚ ʪʦʚʘ ʯʠʩʣʦ ʠ ʶʜʝʡʩʢʦʪʦ ʧʨʦʨʦʯʝʩʪʚʦ. 

ɸʥʘʣʠʟʲʪ ʥʘ ʬʘʢʪʠʪʝ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ ʜʘ ʧʨʠʝʤʝʤ ʨʘʟʜʝʣʷʥʝʪʦ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ 

ʥʘ ʩʚʝʪʩʢʘ, ʜʦʣʥʘ ʠ ʫʣʠʯʥʘ, ʯʠʝʪʦ ʚʲʟʥʠʢʚʘʥʝ ʚ ʛʨʲʢʦ-ʨʠʤʩʢʠʷ ʩʚʷʪ ʝ ʚ ʠʥʪʝʨʚʘʣʘ 

ʧʦ ʚʨʝʤʝ ʧʨʝʟ Vɯ ʚʝʢ ʧʨ.ʥ.ʝ., ʢʦʝʪʦ ʩʲʚʧʘʜʝʥʠʝ ʝ ʧʘʨʘʜʦʢʩʘʣʥʦ. ʀʟʧʘʜʥʘʣʘʪʘ ʢʣʘʩʘ 

ʩʲʚʩʝʤ ʥʝ ʩʝ ʩʪʨʝʤʠ ʢʲʤ ʠʟʜʠʛʘʥʝ ʥʘ ʩʤʠʨʝʥʠʪʝ ʠ ʩʤʲʢʚʘʥʝ ʥʘ ʚʣʘʩʪʚʘʱʠʪʝ. ʀʤʝʥ-

ʥʦ ʢʘʪʦ ʧʲʨʚʦʠʟʪʦʯʥʠʢ ʥʘ ʧʘʜʝʥʠʝʪʦ ʥʘ ʧʨʦʩʪʠʪʫʪʢʠʪʝ ʩʝ ʩʦʯʠ ʪʷʭʥʦʪʦ ʧʨʠʤʠʨʝʥʠʝ 

ʩ ʤʠʟʝʨʠʷʪʘ. ʉʲʛʣʘʩʥʦ ʢʘʥʦʥʠʪʝ ʥʘ ʭʨʠʩʪʠʷʥʩʪʚʦʪʦ ʝ ʠʟʨʘʙʦʪʠʣʦ ʠʜʝʘʣʥʠʷ ʩʚʷʪ, ʦʪ 

ʢʦʡʪʦ ʝ ʠʟʢʣʶʯʠʣʦ ʫʞʘʩʷʚʘʱʠʪʝ ʠ ʥʝʯʠʩʪʠ ʘʩʧʝʢʪʠ, ʪʦ ʧʨʦʩʪʠʪʫʮʠʪ̫ʘ ʩʝ ʷʚʷʚʘ 

ʜʦʧʲʣʥʠʪʝʣʥʘ ʩʧʨʷʤʦ ʩʲʟʜʘʜʝʥʘʪʘ ʦʪ ʥʝʛʦ ʩʠʪʫʘʮʠʷ. ʊʷ ʩʲʪʚʦʨʷʚʘ, ʚ ʜʦʧʲʣʥʝʥʠʝ ʥʘ 

ʠʜʝʘʣʥʠʷ ʩʚʷʪ, ʧʨʦʬʘʥʥʠʷ ʩʚʷʪ, ʢʲʜʝʪʦ ʜʦʨʠ ʩʢʚʝʨʥʦʪʦ ʚ ʫʧʘʜʲʢʘ ʩʪʘʚʘ ʙʝʟʨʘʟʣʠʯ-

ʥʦ. ʋʯʫʜʚʘʱʦ ʝ, ʯʝ ʝʜʥʦ ʪʘʢʦʚʘ ʷʚʣʝʥʠʝ, ʚʣʷʟʣʦ ʚ ʧʲʣʥʦ ʧʨʦʪʠʚʦʨʝʯʠʝ ʩ ʭʨʠʩʪʠʷʥʩ-

ʪʚʦʪʦ, ʧʨʝʟ 1033 ʛ. ʙʠʚʘ ʙʣʘʛʦʩʣʦʚʝʥʦ ʦʪ ʧʘʧʘ ɹʝʥʝʜʠʢʪ IX, ʢʦʡʪʦ ʩʲʟʜʘʚʘ ʧʲʨʚʘʪʘ 

ʨʝʛʣʘʤʝʥʪʘʮʠʷ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ, ʢʘʪʦ ʦʪʢʨʠʚʘ ʧʲʨʚʠʪʝ ʧʫʙʣʠʯʥʠ ʜʦʤʦʚʝ ʚ ʈʠʤ. 

ɻʨʘʜʩʢʠʪʝ ʚʣʘʩʪʠ ʦʧʨʝʜʝʣʷʪ ʩʧʝʮʠʘʣʥʠ ʢʚʘʨʪʘʣʠ, ʚ ʢʦʠʪʦ ʨʘʟʧʦʣʘʛʘʪ ʧʫʙʣʠʯʥʠʪʝ 

ʜʦʤʦʚʝ, ʦʙʣʘʛʘʪ ʛʠ ʩ ʜʘʥʲʮʠ ʠ ʠʟʜʘʚʘʪ ʫʩʪʘʚʠ, ʨʝʛʫʣʠʨʘʱʠ ʧʦʨʷʜʢʠʪʝ ʚ ʜʦʤʦʚʝʪʝ. 

ʇʨʝʟ XII ʠ XIII ʚʝʢ ʧʨʦʩʪʠʪʫʪʢʠʪʝ ʧʨʝʜʩʪʘʚʣʷʚʘʪ ʦʩʦʙʝʥ ʢʨʲʛ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʠ 

ʧʨʠʪʝʞʘʚʘʪ ʩʠʣʥʘ ʨʦʤʘʥʪʠʯʥʘ ʦʢʨʘʩʢʘ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʚ ʝʧʦʭʘʪʘ ʥʘ ʨʘʥʥʠʷ ʈʝʥʝʩʘʥʩ 

ʚʜʲʭʥʦʚʷʚʘʪ ʤʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʥʘ ʠʟʢʫʩʪʚʦʪʦ ʠ ʢʫʣʪʫʨʘʪʘ. ʇʦ ʚʨʝʤʝʪʦ ʥʘ ʈʝʬʦʨ-

ʤʘʮʠʷʪʘ ʦʙʘʯʝ ï ʍVɯ-ʍVɯɯ ʚʝʢ, ʟʘʧʦʯʚʘ ʪʷʭʥʦʪʦ ʧʨʝʩʣʝʜʚʘʥʝ, ʪʲʡ ʢʘʪʦ ʪʦʚʘ ʷʚʣʝʥʠʝ 

ʝ ʧʨʦʪʠʚʦʨʝʯʘʣʦ ʥʘ ʣʦʟʫʥʛʠʪʝ ʥʘ ʨʝʬʦʨʤʠʩʪʢʘʪʘ ʠʜʝʦʣʦʛʠʷ. ɺʲʧʨʝʢʠ ʚʩʠʯʢʠ ʟʘʙʨʘ-

ʥʠʪʝʣʥʠ ʤʝʨʢʠ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʩʝ ʫʚʝʣʠʯʘʚʘ, ʪʲʡ ʢʘʪʦ ʝ ʨʘʩʪʷʣʘ ʙʝʜʥʦʩʪʪʘ, ʥʠʱʝʪʘ-

ʪʘ, ʙʝʟʧʨʘʚʠʝʪʦ. 

ʇʨʝʟ ʍVɯ-ʍVɯɯɯ ʚʝʢ ʚʝʯʝ ʧʦʯʪʠ ʚʩʠʯʢʠ ʮʠʚʠʣʠʟʦʚʘʥʠ ʩʪʨʘʥʠ ʠʤʘʪ ʨʝʛʣʘʤʝʥʪʠ-

ʨʘʥʘ ʧʨʦʩʪʠʪʫʮʠʷ. ʀʥʪʝʨʝʩʥʦ ʝ, ʯʝ ʥʝʟʘʚʠʩʠʤʦ ʢʦʛʘ ʠ ʚ ʢʦʷ ʩʪʨʘʥʘ ʩʘ ʙʠʣʠ ʦʪʢʨʠ-

ʚʘʥʠ ʧʫʙʣʠʯʥʠʪʝ ʜʦʤʦʚʝ, ʨʝʛʣʘʤʝʥʪʘʮʠʷʪʘ ʝ ʙʠʣʘ ʝʜʥʘ ʠ ʩʲʱʘ. ɼʦʨʠ ʚ ʗʧʦʥʠʷ 

ʨʝʛʣʘʤʝʥʪʘʮʠʷʪʘ ʧʦ ʥʠʱʦ ʥʝ ʩʝ ʝ ʦʪʣʠʯʘʚʘʣʘ ʦʪ ʪʘʟʠ ʚ ɸʥʛʣʠʷ ʠ ʌʨʘʥʮʠʷ. ʆʙʱʠʷʪ 

ʨʝʛʣʘʤʝʥʪ ʝ ʙʠʣ ʩʣʝʜʥʠʷʪ: ʛʨʘʜʩʢʠʪʝ ʚʣʘʩʪʠ ʠ ʧʦʣʠʮʠʷʪʘ ʦʧʨʝʜʝʣʷʪ ʤʝʩʪʘʪʘ ʟʘ 

ʧʫʙʣʠʯʥʠʪʝ ʜʦʤʦʚʝ, ʠʟʜʘʚʘʪ ʩʧʝʮʠʘʣʥʠ ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʩʦʙʩʪʚʝʥʠʮʠʪʝ, ʩʨʝʱʫ ʢʦʝʪʦ 

ʪʝ ʩʝ ʟʘʜʲʣʞʘʚʘʪ ʜʘ ʧʣʘʱʘʪ ʜʘʥʲʮʠ ʠ ʪʘʢʩʠ ʥʘ ʦʙʱʠʥʠʪʝ. ʇʨʦʩʪʠʪʫʪʢʠʪʝ ʩʘ ʙʠʣʠ 

ʟʘʚʝʞʜʘʥʠ ʥʘ ʦʪʯʝʪ ʚ ʧʦʣʠʮʠʷʪʘ ʠ ʩʘ ʧʦʣʫʯʘʚʘʣʠ ʩʧʝʮʠʘʣʥʦ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʚʤʝʩʪʦ 

ʣʠʯʝʥ ʧʘʩʧʦʨʪ, ʩʲʱʦ ʪʘʢʘ ʩʘ ʙʠʣʠ ʜʣʲʞʥʠ ʥʷʢʦʣʢʦ ʧʲʪʠ ʚ ʩʝʜʤʠʮʘʪʘ ʜʘ ʤʠʥʘʚʘʪ ʥʘ 

ʤʝʜʠʮʠʥʩʢʠ ʧʨʝʛʣʝʜ. 
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ʆʪ ʢʨʘʷ ʥʘ XVIII ʚʝʢ ʧʫʙʣʠʯʥʠʪʝ ʜʦʤʦʚʝ ʙʠʚʘʪ ʫʧʨʘʚʣʷʚʘʥʠ ʦʪ ʩʠʥʜʠʢʘʪ, ʥʘʨʝ-

ʯʝʥ Ăʉʜʨʫʞʝʥʠʝ ʥʘ ʩʦʙʩʪʚʝʥʠʮʠʪʝ ʥʘ ʤʝʙʝʣʠʨʘʥʠ ʢʚʘʨʪʠʨʠ ʚʲʚ ʌʨʘʥʮʠʷ ʠ ʧʨʠ-

ʣʝʞʥʠʪʝ ʡ ʢʦʣʦʥʠʠñ. ʊʘʟʠ ʦʨʛʘʥʠʟʘʮʠʷ ʝ ʨʘʟʧʦʣʘʛʘʣʘ ʩ ʤʥʦʛʦ ʩʨʝʜʩʪʚʘ, ʠʤʘʣʘ ʝ 

ʚʝʩʪʥʠʢ, ʤʝʜʠʮʠʥʩʢʠ ʧʝʨʩʦʥʘʣ ʠ ʧʦʣʠʪʠʯʝʩʢʠ ʧʦʢʨʦʚʠʪʝʣʠ. ʇʦ ʥʘʩʪʦʷʚʘʥʝ ʥʘ ʥʷ-

ʢʦʠ ʧʨʦʛʨʝʩʠʚʥʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʙʣʠʯʥʠʪʝ ʜʦʤʦʚʝ ʚʲʚ ʌʨʘʥʮʠʷ ʙʠʚʘʪ ʟʘʢʨʠʪʠ ʠ ʦʪ 

ʪʦʟʠ ʤʦʤʝʥʪ ʥʘʪʘʪʲʢ ʩʠʥʜʠʢʘʪʲʪ ʩʝ ʙʦʨʠ ʟʘ ʥʦʚʦ ʦʪʢʨʠʚʘʥʝ. ɻʦʣʷʤ ʨʘʩʪʝʞ ʠʤʘ 

ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʚ ɸʟʠʷ ʠ ʗʧʦʥʠʷ, ʢʲʜʝʪʦ ʝ ʠʤʘʣʦ ʮʝʣʠ ʢʚʘʨʪʘʣʠ ʩ ʧʨʦʩʪʠʪʫʪʢʠ. ɺ 

ʢʦʣʦʥʠʘʣʥʠʪʝ ʩʪʨʘʥʠ ʪʦʚʘ ʷʚʣʝʥʠʝ ʩʲʱʦ ʧʦʣʫʯʘʚʘ ʰʠʨʦʢʦ ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝ ï ʚ 

ʊʘʡʣʘʥʜ ʥʘʧʨʠʤʝʨ ʣʝʛʘʣʥʘʪʘ ʧʨʦʩʪʠʪʫʮʠʷ ʝ ʠʤʘʣʘ ʜʦʣʥʘ ʚʲʟʨʘʩʪʦʚʘ ʛʨʘʥʠʮʘ 15 

ʛʦʜʠʥʠ, ʚ ʀʨʘʢ ï 13 ʛʦʜʠʥʠ. ʉʧʦʨʝʜ ĂRevue abolitionisteñ ʚ ʍʦʣʘʥʜʠʷ ʩʲʱʝʩʪʚʫʚʘʣ 

ʮʷʣ ʣʘʛʝʨ ʥʘ ʚʝʩʝʣʠʝʪʦ, ʢʲʜʝʪʦ ʙʠʣʠ ʩʲʙʨʘʥʠ 1800 ʧʨʦʩʪʠʪʫʪʢʠ, ʩʨʝʜ ʢʦʠʪʦ ʥʘʡ-

ʤʣʘʜʠʪʝ ʙʠʣʠ ʥʘ 13-14 ʛʦʜʠʥʠ. 

ʃʶʙʦʧʠʪʥʦʪʦ ʝ, ʯʝ ʨʝʛʣʘʤʝʥʪʘʮʠʷʪʘ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʙʠʣʘ ʧʨʠʝʪʘ 

ʙʝʟ ʥʠ ʥʘʡ- ʤʘʣʢʘ ʩʪʝʧʝʥ ʥʘ Ăʧʦʙʲʣʛʘʨʷʚʘʥʝñ, ʪ.ʝ. ʪʦʯʥʦ ʚ ʩʲʱʠʷ ʚʠʜ, ʚ ʢʦʡʪʦ ʩʲ-

ʱʝʩʪʚʫʚʘʣʘ ʠ ʚ ʜʨʫʛʠʪʝ ʩʪʨʘʥʠ. ʊʫʢ ʩʝ ʦʪʢʨʦʷʚʘ ʝʜʠʥ ʧʘʨʘʜʦʢʩʘʣʝʥ ʬʘʢʪ, ʘ ʠʤʝʥʥʦ 

ʧʦʷʚʠʣʘʪʘ ʩʝ ʧʨʦʩʪʠʪʫʮʠʷ ʚ ɹʲʣʛʘʨʠʷ ʤʘʣʢʦ ʩʣʝʜ ʆʩʚʦʙʦʞʜʝʥʠʝʪʦ. ɺʲʟʤʦʞʥʦ ʣʠ ʝ 

ʩʢʝʧʪʠʯʥʠʷʪ ʠ ʢʦʥʩʝʨʚʘʪʠʚʝʥ, ʠʟʩʪʨʘʜʘʣ ʙʲʣʛʘʨʠʥ ʜʘ ʤʠʩʣʠ ʠ ʜʘ ʧʨʠʝʤʘ ʪʦʣʢʦʚʘ 

ʧʨʦʪʠʚʦʨʝʯʘʱʦ ʥʘ ʥʝʛʦʚʠʷ ʧʘʪʨʠʘʨʭʘʣʝʥ ʤʦʨʘʣ ʷʚʣʝʥʠʝ. ʇʦʣʫʯʘʚʘ ʩʝ ʪʘʢʘ, ʯʝ ɹʲʣ-

ʛʘʨʠʷ ʧʨʝʜʠ ʦʱʝ ʜʘ ʝ ʦʧʨʝʜʝʣʠʣʘ ʧʦ ʢʦʡ ʦʪ ʩʚʝʪʦʚʥʠʪʝ ʤʦʜʝʣʠ ʜʘ ʩʲʩʪʘʚʠ ʩʚʦʪ̫ʘ 

ʢʦʥʩʪʠʪʫʮʠʷ, ʩʲʱʠʷʪ ʪʦʟʠ ʧʘʪʨʠʘʨʭʘʣʝʥ ʙʲʣʛʘʨʠʥ ʚʝʯʝ ʝ ʧʨʦʟʨʷʣ, ʯʝ ʚ ʩʚʝʪʘ ʠʤʘ 

ʩʘʤʦ ʝʜʠʥ ʤʦʜʝʣ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷ ʠ ʪʦʡ ʙʠ ʤʦʛʲʣ ʜʘ ʙʲʜʝ ʧʨʠʝʪ. ʇʦʜʦʙʝʥ ʬʘʢʪ ʙʠ 

ʤʦʛʲʣ ʜʘ ʙʲʜʝ ʦʙʷʩʥʝʥ ʥʘʡ-ʚʝʯʝ, ʘʢʦ ʠʟʭʦʞʜʘʤʝ ʦʪ ʙʲʣʛʘʨʩʢʦʪʦ ʣʶʙʦʧʠʪʩʪʚʦ ʢʘʪʦ 

ʧʨʝʜʧʦʩʪʘʚʢʘ ʟʘ ʪʘʟʠ ʣʶʙʦʟʥʘʪʝʣʥʦʩʪ, ʢʦʷʪʦ ʚʲʚ ʚʩʠʯʢʠ ʩʣʫʯʘʠ ʦʟʥʘʯʘʚʘ ʦʪʚʦʨʝʥʠ 

ʧʲʪʠʱʘ ʟʘ ʙʲʣʛʘʨʩʢʘʪʘ ʜʫʰʘ ʢʲʤ ʧʨʝʜʧʨʠʝʤʯʠʚʦʩʪ ʠ ʚʲʟʧʨʠʝʤʯʠʚʦʩʪ ʥʘ ʦʥʦʚʘ, 

ʢʦʝʪʦ ʚʝʯʝ ʝ ʩʲʪʚʦʨʝʥʦ ʧʦ ʩʚʝʪʘ. 

ɼʨʫʛʦ ʦʙʷʩʥʝʥʠʝ ʥʘ ʪʦʟʠ ʬʘʢʪ ʙʠ ʤʦʛʣʦ ʜʘ ʙʲʜʝ ʚʠʜʠʤʦ ʫʩʪʦʡʯʠʚʠʷʪ ʭʘʨʘʢʪʝʨ 

ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʧʦʨʘʜʠ ʠʥʜʠʚʠʜʫʘʣʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʪʝ ʠ' ʦʩʥʦʚʘʥʠʷ, ʢʘʢʪʦ ʠ 

ʧʦʨʘʜʠ ʦʙʱʝʩʪʚʝʥʘʪʘ ʠ' ʥʝʦʙʭʦʜʠʤʦʩʪ. ɺʩʷʢʦ ʦʙʱʝʩʪʚʦ ʠʤʘ ʥʫʞʜʘ ʦʪ ʪʘʢʘʚʘ ʧʨʦ-

ʙʦʡʥʘ ʚ ʩʚʦʷʪʘ ʤʦʨʘʣʥʘ ʩʠʩʪʝʤʘ, ʢʦʷʪʦ ʜʘ ʩʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷ ʥʘ ʪʦʟʠ ʤʦʨʘʣ, ʟʘ ʜʘ 

ʦʩʠʛʫʨʷʚʘ ʙʷʛʩʪʚʦʪʦ ʥʘ ʠʥʜʠʚʠʜʘ ʦʪ ʥʝʛʦ. ʆʪ ʜʨʫʛʘ ʩʪʨʘʥʘ, ʪʘʟʠ ʘʥʪʠʤʦʨʘʣʥʘ 

ʩʪʨʫʢʪʫʨʘ ʝ ʥʝʦʙʭʦʜʠʤʘ ʥʘ ʦʙʱʝʩʪʚʦʪʦ ʩ ʥʨʘʚʩʪʚʝʥʦ-ʦʭʨʘʥʠʪʝʣʥʘʪʘ ʩʠ ʬʫʥʢʮʠʷ, 

ʪ.ʝ. ʥʘ ʧʨʠʥʮʠʧʘ ʥʘ ʦʪʨʠʯʘʥʝʪʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʪʦ ʩʠ ʦʪʭʚʲʨʣʷʥʝ ʧʨʦʩʪʠʪʫʮʠʷʪʘ 

ʧʦʜʯʝʨʪʘʚʘ ʩʪʦʡʥʦʩʪʪʘ ʥʘ ʤʦʨʘʣʘ ʠ ʧʨʝʜʧʦʩʪʘʚʷ ʢʲʤ ʥʝʛʦʚʦʪʦ ʩʲʭʨʘʥʷʚʘʥʝ. 

ʆʩʚʝʥ ʪʦʚʘ ʧʝʨʠʦʜʲʪ ʥʘ ʦʩʤʘʥʩʢʦʪʦ ʚʣʘʜʠʯʝʩʪʚʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʩʠʣʝʥ ʩʪʨʝʩʦʛʝ-

ʥʝʥ ʬʘʢʪʦʨ ʟʘ ʮʝʣʠʷ ʙʲʣʛʘʨʩʢʠ ʥʘʨʦʜ ʠ ʚ ʯʘʩʪʥʦʩʪ ʟʘ ʙʲʣʛʘʨʢʘʪʘ. ʇʨʝʜ ʩʪʨʘʭʘ, ʯʝ ʪʷ 

ʱʝ ʝ ʧʦʨʝʜʥʘʪʘ ʞʝʨʪʚʘ ʥʘ ʰʠʨʝʱʘʪʘ ʩʝ ʙʨʫʪʘʣʥʦʩʪ ʠ ʩʝʢʩʫʘʣʥʦ ʥʘʩʠʣʠʝ, ʙʲʣʛʘʨʢʘ-

ʪʘ ʙʣʦʢʠʨʘ ʩʚʦʷʪʘ ʩʝʢʩʫʘʣʥʦʩʪ. ʊʷ ʚʲʟʧʨʠʝʤʘ ʤʲʞʢʠʷ ʤʦʜʝʣ ʥʘ ʧʦʣʦʚʘ ʠʜʝʥʪʠʯʥʦʩʪ 

ʠ ʟʘʧʦʯʚʘ ʜʘ ʤʠʩʣʠ ʩʝʙʝ ʩʠ ʚ ʢʘʪʝʛʦʨʠʠʪʝ ʥʘ ʤʲʞʢʦ ʧʨʝʞʠʚʷʚʘʥʝ ʜʦʨʠ ʢʦʛʘʪʦ ʩʪʘʚʘ 

ʚʲʧʨʦʩ ʟʘ ʤʥʦʛʦ ʠʥʪʠʤʥʠ ʘʩʧʝʢʪʠ ʦʪ ʞʠʚʦʪʘ ʥʘ ʪʷʣʦʪʦ. ʊʫʢ ʤʦʞʝ ʜʘ ʧʨʝʜʧʦʣʦʞʠʤ 

ʦʱʝ, ʯʝ ʨʘʜʫʰʥʦʪʦ ʧʨʠʝʤʘʥʝ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʦʪ ʩʪʨʘʥʘ ʥʘ ʙʲʣʛʘʨʩʢʠʷ ʤʲʞ ʝ 

ʧʨʦʜʠʢʪʫʚʘʥʦ ʦʪ  ʧʨʦʜʲʣʞʠʪʝʣʥʦʪʦ ʟʘʜʲʨʞʘʥʝ ʥʘ ʩʝʢʩʫʘʣʥʘʪʘ ʝʥʝʨʛʠʷ. ɿʘ ʦʪʙʝʣʷʟ-

ʚʘʥʝ ʝ, ʯʝ ʧʲʨʚʠʪʝ ʧʨʦʩʪʠʪʫʪʢʠ ʚ ɹʲʣʛʘʨʠʷ ʩʘ ʙʠʣʠ ʧʨʝʜʠʤʥʦ ʯʫʞʜʝʥʢʠ: ʩʨʲʙʢʠʥʠ, 

ʘʚʩʪʨʠʡʢʠ, ʯʝʭʢʠʥʠ ʠ ʜʨ., ʢʦʝʪʦ, ʦʩʚʝʥ ʯʝ ʜʘʚʘ ʦʙʷʩʥʝʥʠʝ ʟʘ ʩʝʢʩʫʘʣʥʦʪʦ ʬʫʥʢʮʠʦ-

ʥʠʨʘʥʝ ʥʘ ʙʲʣʛʘʨʢʘʪʘ ʧʦ ʦʥʦʚʘ ʚʨʝʤʝ, ʩʲʱʦ ʪʘʢʘ ʩʚʲʨʟʚʘ ɹʲʣʛʘʨʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜ-

ʥʠʷ ʪʨʘʬʠʢ ʥʘ ʞʝʥʠ [1]. 

ɺ ʧʨʦʪʦʢʦʣʥʠʪʝ ʢʥʠʛʠ ʥʘ ɺʠʜʠʥʩʢʠʷ ʛʨʘʜʩʢʠ ʦʙʱʠʥʩʢʠ ʩʲʚʝʪ ʟʘ ʚʨʝʤʝʪʦ ʦʪ ʆʩ-

ʚʦʙʦʞʜʝʥʠʝʪʦ ʧʨʝʟ 1878 ʛ. ʜʦ 1909 ʛ. ʤʦʞʝ ʜʘ ʩʝ ʚʠʜʠ, ʯʝ ʪʦʚʘ ʩʦʮʠʘʣʥʦ ʷʚʣʝʥʠʝ ʝ 
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ʩʚʲʨʟʘʥʦ ʩ ʦʧʘʟʚʘʥʝ ʥʘ ʤʦʨʘʣʥʦʪʦ ʠ ʬʠʟʠʯʝʩʢʦʪʦ ʟʜʨʘʚʝ ʥʘ ʥʘʩʝʣʝʥʠʝʪʦ, ʢʦʝʪʦ 

ʤʥʦʛʦ ʯʝʩʪʦ ʝ ʨʘʟʛʣʝʞʜʘʥʦ ʚ ʜʥʝʚʥʠʷ ʨʝʜ. ʊʲʡ ʢʘʪʦ "ʧʫʙʣʠʯʥʠʪʝ ʞʝʥʠ" ʨʘʙʦʪʝʣʠ 

ʧʨʝʜʠʤʥʦ ʚ ʮʝʥʪʲʨʘ ʥʘ ʛʨʘʜʘ, ʥʝʦʙʝʟʧʦʢʦʷʚʘʥʠ ʦʪ ʟʘʢʦʥʘ, ʥʠʪʦ ʢʦʥʪʨʦʣʠʨʘʥʠ, ʛ-ʥ 

ɺʠʜʠʥʩʢʠʷʪ ʛʫʙʝʨʥʘʪʦʨ ʥʘ ʟʘʩʝʜʘʥʠʝ ʦʪ 15.02.1880 ʛ. ʩ ʧʨʦʪʦʢʦʣ ˉ23 ʧʦʩʪʘʚʷ 

ʚʲʧʨʦʩʘ ʟʘ ʧʨʝʤʝʩʪʚʘʥʝʪʦ ʥʘ ʧʫʙʣʠʯʥʠʪʝ ʞʝʥʠ ʚʲʥ ʦʪ ʮʝʥʪʲʨʘ ʥʘ ʛʨʘʜʘ. ɿʘ ʮʝʣʪʘ ʝ 

ʧʨʝʜʣʦʞʝʥʦ ʦʙʱʠʥʘʪʘ ʜʘ ʧʦʧʨʘʚʠ ʥʘ ʩʚʦʠ ʨʘʟʥʦʩʢʠ ʙʠʚʰʠʪʝ ʚʦʝʥʥʠ ʢʘʨʘʫʣʠ ʢʨʘʡ 

ʛʨʘʜʘ, ʢʘʪʦ ʩʣʝʜ ʪʦʚʘ ʛʠ ʦʪʜʘʜʝ ʧʦʜ ʥʘʝʤ ʥʘ ʦʥʝʟʠ, ʢʦʠʪʦ ʙʠʭʘ ʧʦʞʝʣʘʣʠ ʜʘ ʜʲʨʞʘʪ 

ʧʫʙʣʠʯʝʥ ʜʦʤ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ 15.03.1880 ʩ ʞʫʨʥʘʣʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝ ˉ43 ʠ ʩʣʝʜ 

ʧʦʚʪʦʨʥʦ ʦʙʩʲʞʜʘʥʝ ʥʘ ʧʨʝʜʣʦʞʝʥʠʝʪʦ ʩʲʚʝʪʲʪ ʨʝʰʘʚʘ Ăʧʦʤʝʥʘʪʠʪʝ ʧʨʦʩʪʠʪʫʪʢʠ 

ʜʘ ʩʠ ʠʟʦʩʪʘʥʘʪ ʚʩʝ ʥʘ ʪʝʟʠ ʤʝʩʪʘ, ʢʲʜʝʪʦ ʩʝ ʥʘʤʠʨʘʪ ʠ ʧʦʥʘʩʪʦʷʱʝʤñ. ɺ ʘʨʭʠʚʠʪʝ 

ʤʦʛʘʪ ʜʘ ʩʝ ʚʠʜʷʪ ʧʦʩʣʝʜʦʚʘʪʝʣʥʠ ʧʨʦʪʦʢʦʣʠ ʚ ʢʦʠʪʦ ʩʝ ʦʪʯʠʪʘ, ʯʝ ʝ ʧʦʟʦʨʥʦ ʟʘ 

ʝʜʥʘ ʦʙʱʠʥʘ ʜʘ ʯʝʨʧʠ ʜʦʭʦʜʠ ʦʪ ʝʜʥʠ ʥʝʱʘʩʪʥʠʮʠ, ʢʦʠʪʦ ʩʘ ʧʨʠʥʫʜʝʥʠ ʜʘ ʧʨʦʜʘ-

ʚʘʪ ʪʷʣʦʪʦ ʩʠ. ɸʢʦ ʠʤʘ ʞʝʥʠ, ʢʦʠʪʦ ʧʨʦʜʘʚʘʪ ʪʷʣʦʪʦ ʩʠ, ʪʦ ʩʨʘʤʥʦ ʝ ʟʘ ʝʜʠʥ ʦʙʱʠʥ-

ʩʢʠ ʩʲʚʝʪ ʜʘ ʧʦʜʜʲʨʞʘ ʪʘʟʠ ʧʦʟʦʨʥʘ ʪʲʨʛʦʚʠʷ ʠ ʜʘ ʩʝ ʧʦʣʟʫʚʘ ʩ ʜʦʭʦʜʠ ʦʪ ʥʝʷ. ɺ 

ʤʥʦʛʦ ʜʲʨʞʘʚʠ ʝ ʧʨʝʤʘʭʥʘʪʘ ʨʝʛʣʘʤʝʥʪʘʮʠʷʪʘ, ʟʘʱʦʪʦ ʩ ʥʝʷ ʩʝ ʨʘʟʧʨʦʩʪʨʘʥʷʚʘʪ 

ʧʦʚʝʯʝ ʚʝʥʝʨʠʯʝʩʢʠʪʝ ʙʦʣʝʩʪʠ.  

ɼʝʡʩʪʚʠʪʝʣʥʦ ʥʘʡ-ʛʦʣʝʤʠʷʪ ʩʦʮʠʘʣʝʥ ʦʪʟʚʫʢ, ʢʦʡʪʦ ʥʷʢʦʛʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʝ ʧʦ-

ʣʫʯʘʚʘʣʘ, ʝ ʚ ʥʘʯʘʣʦʪʦ ʥʘ XX ʚʝʢ. ɺʲʚ ʚʨʲʟʢʘ ʩ ʨʘʟʧʨʦʩʪʨʘʥʠʣʘʪʘ ʩʝ ʬʦʙʠʷ ʦʪ ʩʠ-

ʬʠʣʠʩ ʚ ʮʷʣ ʩʚʷʪ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʪʨʲʙʠ ʧʨʦʪʠʚ ʨʝʛʣʘʤʝʥʪʘʮʠʷʪʘ ʠ ʜʘ ʩʝ ʦʙʤʠʩʣʷʪ 

ʚʩʝʚʲʟʤʦʞʥʠ ʤʝʨʢʠ ʟʘ ʧʨʝʢʨʘʪʷʚʘʥʝ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ. ʊʲʡ ʢʘʪʦ ʜʦʩʝʛʘ ʨʝʛʣʘʤʝʥ-

ʪʘʮʠʷʪʘ ʙʠʣʘ ʤʦʪʠʚʠʨʘʥʘ ʢʘʪʦ ʟʘʛʨʠʞʝʥʦʩʪ ʟʘ ʥʘʩʝʣʝʥʠʝʪʦ ʠ ʦʛʨʘʥʠʯʘʚʘʥʝ ʨʘʟʧ-

ʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʚʝʥʝʨʠʯʝʩʢʠʪʝ ʙʦʣʝʩʪʠ, ʠʟʚʝʜʥʲʞ ʩʝ ʦʢʘʟʘʣʦ, ʯʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʪʘ 

ʨʘʩʪʝ ʚʲʧʨʝʢʠ ʧʦʩʪʘʥʦʚʝʥʠʪʝ ʤʝʨʢʠ. ʇʦ ʪʦʟʠ ʧʦʚʦʜ ʚʲʚ ɺʠʜʠʥʩʢʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʧʝʯʘʪ ʩʝ ʧʦʷʚʷʚʘ ʧʦʨʝʜʠʮʘ ʦʪ ʧʫʙʣʠʢʘʮʠʠ ʧʦʜ ʟʘʛʣʘʚʠʝ Ăʇʨʦʪʠʚ ʨʝʛʣʘʤʝʥʪʘʮʠʷʪʘñ. 

ʇʫʙʣʠʢʫʚʘʪ ʩʝ ʧʨʝʜʠʤʥʦ ʩʲʦʙʱʝʥʠʷ, ʧʨʝʚʝʜʝʥʠ ʦʪ ʩʚʝʪʦʚʥʘʪʘ ʧʨʝʩʘ, ʢʘʪʦ ʠʟʷʚʣʝ-

ʥʠʝʪʦ ʥʘ ʧʨʦʬ. ɸ. ʌʦʨʝʣ ʠ ʥʘ ʜ-ʨ ʃʫʠ ʜʝ ʇʠʣʴʦʨ, ʚ ʢʦʝʪʦ ʩʝ ʢʘʟʚʘ: "ɿʘ ʚʩʠʯʢʠ, 

ʢʦʠʪʦ ʠʩʢʘʪ ʜʘ ʩʠ ʜʘʜʘʪ ʦʪʯʝʪ ʟʘ ʥʝʱʘʪʘ ʠ ʢʦʠʪʦ ʥʝ ʩʘ ʩ ʧʨʝʜʫʙʝʞʜʝʥʠʷ, ʪʦʡ (ʤʝʜʠ-

ʮʠʥʩʢʠʷʪ ʧʨʝʛʣʝʜ) ʝ ʩʲʚʲʨʰʝʥʦ ʥʝʝʬʠʢʘʩʝʥ ʠ ʪʦʚʘ ʧʦʨʘʜʠ ʩʘʤʦʪʦ ʝʩʪʝʩʪʚʦ ʥʘ ʚʝʥʝ-

ʨʠʯʝʩʢʠʪʝ ʙʦʣʝʩʪʠñ [2]. 

 
ɿɸʂʃʖʏɽʅʀɽ 

ʂʦʥʬʣʠʢʪʲʪ, ʨʘʟʛʣʝʜʘʥ ʚ ʪʦʟʠ ʘʩʧʝʢʪ, ʩʣʝʜʚʘ ʜʘ ʩʝ ʚʲʟʧʨʠʝʤʝ ʢʘʪʦ ʪʨʘʡʥʦ ʦʪʨʠ-

ʮʘʪʝʣʥʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʧʨʦʩʪʠʪʫʠʨʘʱʠʪʝ ʢʲʤ ʦʙʝʢʪʠ ʠ ʩʪʨʘʥʠ ʦʪ ʩʦʮʠʘʣʥʘʪʘ ʜʝʡʩʪ-

ʚʠʪʝʣʥʦʩʪ. ʊʲʡ ʢʘʪʦ ʦʪʥʦʰʝʥʠʝʪʦ ʢʲʤ ʥʦʨʤʘʪʘ ʧʨʝʜʧʦʣʘʛʘ ʚʠʥʘʛʠ ʥʘʣʠʯʠʝ ʥʘ 

ʩʦʮʠʘʣʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʝʣʝʤʝʥʪ, ʤʦʞʝʤ ʜʘ ʚʲʟʧʨʠʝʤʝʤ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʢʘʪʦ 

ʧʨʦʜʫʢʪ ʥʘ Ăʩʦʮʠʘʣʥʘʪʘ ʩʠʪʫʘʮʠʷ ʥʘ ʨʘʟʚʠʪʠʝʪʦñ, ʢʦʷʪʦ ʧʨʝʜʩʪʘʚʣʷʚʘ ʦʩʦʙʝʥʦ 

ʩʲʯʝʪʘʥʠʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʧʨʦʮʝʩʠ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘ ʣʠʯʥʦʩʪʪʘ ʠ ʚʲʥʰʥʠʪʝ ʫʩʣʦʚʠʷ ʥʘ 

ʥʝʡʥʦʪʦ ʬʦʨʤʠʨʘʥʝ, ʢʦʝʪʦ ʝ ʪʠʧʠʯʥʦ ʟʘ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʚʩʝʢʠ ʚʲʟʨʘʩʪʦʚ ʝʪʘʧ ʠ 

ʦʙʫʩʣʘʚʷ ʢʘʢʪʦ ʜʠʥʘʤʠʢʘʪʘ ʥʘ ʧʩʠʭʠʯʥʦʪʦ ʨʘʟʚʠʪʠʝ ʟʘ ʚʨʝʤʝʪʦ ʥʘ ʩʲʦʪʚʝʪʥʠʷ ʚʲʟ-

ʨʘʩʪʦʚ ʧʝʨʠʦʜ, ʪʘʢʘ ʠ ʢʘʯʝʩʪʚʝʥʦ ʩʚʦʝʦʙʨʘʟʥʠʪʝ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʥʦʚʦʦʙʨʘʟʫʚʘʥʠʷ, 

ʚʲʟʥʠʢʚʘʱʠ ʢʲʤ ʥʝʛʦʚʠʷ ʢʨʘʡ. 
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ɺʒɺɽɼɽʅʀɽ 

ʄʥʦʛʦ ʩʘ ʠʟʤʝʨʝʥʠʷʪʘ ʥʘ ʧʨʦʙʣʝʤʘ ʧʨʦʩʪʠʪʫʮʠʷ - ʠʣʠ ʧʨʝʜʣʘʛʘʥʝʪʦ ʥʘ ʩʝʢʩ 

ʩʨʝʱʫ ʧʘʨʠ. ʊʦʟʠ ʧʨʦʙʣʝʤ ʛʝʥʝʨʠʨʘ ʥʝ ʩʘʤʦ ʝʪʠʯʥʘ ʘʣʪʝʨʥʘʪʠʚʘ, ʥʦ ʠ ʚʲʧʨʦʩʠ, 

ʩʚʲʨʟʘʥʠ ʩ ʙʝʟʦʧʘʩʥʦʩʪʪʘ ʥʘ ʧʨʦʩʪʠʪʫʠʨʘʱʠʪʝ (ʙʝʟ ʦʛʣʝʜ ʥʘ ʪʷʭʥʘʪʘ ʚʲʟʨʘʩʪ ʠ ʧʦʣʘ 

ʠʤ), ʩ ʥʘʨʫʰʘʚʘʥʝʪʦ ʥʘ ʯʦʚʝʰʢʠʪʝ ʠʤ ʧʨʘʚʘ, ʩ ʚʨʲʟʢʘʪʘ ʠʤ ʩ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩ-

ʪʲʧʥʦʩʪ. ʃʠʮʘʪʘ, ʧʨʝʜʣʘʛʘʱʠ ʧʣʘʪʝʥ ʩʝʢʩ, ʯʝʩʪʦ ʩʘ ʦʧʨʝʜʝʣʷʥʠ ʢʘʪʦ ʨʠʩʢʦʚʘ ʛʨʫʧʘ 

ʧʦ ʦʪʥʦʰʝʥʠʝ ʥʘ ʫʧʦʪʨʝʙʘʪʘ ʥʘ ʥʘʨʢʦʪʠʮʠ, ʧʦʩʝʛʘʪʝʣʩʪʚʘʪʘ ʩʨʝʱʫ ʣʠʯʥʦʩʪʪʘ ʠ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʝʪʦ ʥʘ ʩʦʮʠʘʣʥʦ ʟʥʘʯʠʤʠ ʟʘʙʦʣʷʚʘʥʠʷ, ʢʘʢʚʠʪʦ ʩʘ ʚʝʥʝʨʠʯʝʩʢʠʪʝ. 

ʇʨʦʩʪʠʪʫʮʠʷʪʘ ʯʝʩʪʦ ʩʝ ʦʧʨʝʜʝʣʷ ʢʘʪʦ ʤʦʜʝʨʥʘ ʬʦʨʤʘ ʥʘ ʨʦʙʩʪʚʦ ʠ ʩʝ ʩʚʲʨʟʚʘ ʩ 

ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ, ʢʦʝʪʦ ʝ ʝʜʥʦ ʦʪ ʥʘʡ-ʪʝʞʢʠʪʝ ʧʨʝʩʪʲʧʣʝʥʠʷ ʚ ʩʚʝʪʦʚʝʥ ʤʘʱʘʙ [1]. 

ɸʢʮʝʥʪʲʪ ʥʘ ʙʦʨʙʘʪʘ ʚ ɹʲʣʛʘʨʠʷ ʩʨʝʱʫ ʪʘʟʠ ʩʝʢʩʫʘʣʥʘ ʝʢʩʧʣʦʘʪʘʮʠʷ ʦʙʠʢʥʦʚʝ-

ʥʦ ʩʝ ʧʦʩʪʘʚʷ ʚʲʨʭʫ ʤʝʞʜʫʥʘʨʦʜʥʠʷ ʪʨʘʬʠʢ ʥʘ ʭʦʨʘ. ʅʘʡ-ʯʝʩʪʦ ʫʩʠʣʠʷʪʘ ʥʘ ʧʨʘʚʦ-

ʦʭʨʘʥʠʪʝʣʥʠʪʝ ʦʨʛʘʥʠ ʩʝ ʥʘʩʦʯʚʘʪ ʢʲʤ ʨʘʟʢʨʠʚʘʥʝ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʨʘʬʠʢʘʥ-



84 

ʪʠʪʝ, ʜʝʡʩʪʚʘʱʠ ʥʘ ʪʝʨʠʪʦʨʠʷʪʘ ʥʘ ʯʫʞʜʠ ʜʲʨʞʘʚʠ. ʅʝ ʩʝ ʧʨʦʩʣʝʜʷʚʘʪ ʦʙʘʯʝ ʢʨʠ-

ʤʠʥʘʣʥʠʪʝ ʤʨʝʞʠ, ʩ ʢʦʠʪʦ ʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʚ ɹʲʣʛʘʨʠʷ. ʅʘʧʨʘʚʝʥʠʪʝ ʘʥʘʣʠʟʠ ʧʦʢʘʟ-

ʚʘʪ, ʯʝ ʚ ʧʦʚʝʯʝʪʦ ʩʣʫʯʘʠ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʫ ʥʘʩ ʧʨʝʣʠʚʘ ʚ ʤʝʞʜʫʥʘʨʦʜʝʥ ʪʨʘʬʠʢ ʥʘ 

Ăʙʝʣʠ ʨʦʙʠʥʠò. ʀ ʪʦʚʘ ʝ ʝʩʪʝʩʪʚʝʥʦ, ʪʲʡ ʢʘʪʦ ï ʚʦʜʝʥʘ ʦʪ ʚʲʟʤʦʞʥʦʩʪʠʪʝ ʟʘ ʟʥʘʯʠ-

ʪʝʣʥʦ ʧʦ-ʚʠʩʦʢʠ ʜʦʭʦʜʠ ʚ ʯʫʞʙʠʥʘ ï ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ ʩʝ ʝ ʦʨʠʝʥʪʠʨʘʣʘ 

ʢʲʤ ʠʟʥʦʩʘ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷ. ʇʘʨʘʣʝʣʥʦ ʩ ʪʦʚʘ ʧʨʝʩʪʲʧʥʠʪʝ ʛʨʫʧʠ ʨʘʟʚʠʚʘʪ ʠ ʧʦʜ-

ʜʲʨʞʘʪ ʙʦʛʘʪʘ ʚʲʪʨʝʰʥʘ ʤʨʝʞʘ ʦʪ ʧʨʦʩʪʠʪʫʪʢʠ ʠ ʩʚʦʜʥʠʮʠ. 

ʅʝ ʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʪʦ ʨʘʚʥʠʱʝ ʠ ʨʝʘʢʮʠʷʪʘ ʥʘ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʥʠʪʝ ʦʨʛʘʥʠ. 

ʉʣʘʙʘʪʘ ʦʨʛʘʥʠʟʘʮʠʷ ʥʘ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝʪʦ ʚ ʢʦʤʙʠʥʘʮʠʷ ʩ ʥʝʘʜʝʢʚʘʪʥʦʪʦ ʟʘʢʦʥʦ-

ʜʘʪʝʣʩʪʚʦ ʧʦʟʚʦʣʷʚʘʪ ʛʦʜʠʥʠ ʥʘʨʝʜ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʜʘ ʧʨʦʮʲʬʪʷʚʘ ʠ ï ʥʘʡ-

ʚʘʞʥʦʪʦ ï ʜʘ ʩʝ ʢʦʥʪʨʦʣʠʨʘ ʦʪ ʦʨʛʘʥʠʟʠʨʘʥʘʪʘ ʧʨʝʩʪʲʧʥʦʩʪ, ʢʦʷʪʦ ʥʘʪʨʫʧʚʘ ʦʪ ʥʝʷ 

ʟʥʘʯʠʪʝʣʥʠ ʥʝʟʘʢʦʥʥʠ ʜʦʭʦʜʠ. ʅʝʱʦ ʧʦʚʝʯʝ ï ʪʝ ʫʣʝʩʥʷʚʘʪ ʧʨʝʤʠʥʘʚʘʥʝʪʦ ʥʘ ʚʲʪ-

ʨʝʰʥʘʪʘ ʧʨʦʩʪʠʪʫʮʠʷ ʢʲʤ ʤʥʦʛʦ ʧʦ-ʜʦʭʦʜʦʥʦʩʥʠʪʝ ʧʘʟʘʨʠ ʚ ʩʪʨʘʥʠ ʦʪ ɿʘʧʘʜʥʘ 

ɽʚʨʦʧʘ, ʉɸʑ, ʜʘʞʝ ʖɸʈ. ɺ ʨʝʟʫʣʪʘʪ ʥʘ ʪʦʚʘ ʨʷʟʢʦ ʥʘʨʘʩʪʚʘ ʤʝʞʜʫʥʘʨʦʜʥʠʷʪ 

ʪʨʘʬʠʢ ʥʘ ʙʲʣʛʘʨʢʠ. ʉʧʦʨʝʜ ʝʜʥʦ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ɽʚʨʦʧʦʣ. ɹʲʣʛʘʨʠʷ ʝ ʝʜʠʥ ʦʪ ʰʝʩʪ-

ʪʝ ʦʩʥʦʚʥʠ ʠʟʪʦʯʥʠʢʘ ʥʘ ʞʝʨʪʚʠ ʥʘ ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ. ʀʥʬʦʨʤʘʮʠʷʪʘ ʦʪ ʠʟʩʣʝʜʚʘʥʠ-

ʷʪʘ, ʧʦʢʘʟʚʘ ʟʥʘʯʠʪʝʣʥʦ ʧʨʠʧʦʢʨʠʚʘʥʝ ʥʘ ʧʨʝʩʪʲʧʥʠʪʝ ʩʪʨʫʢʪʫʨʠ, ʢʦʥʪʨʦʣʠʨʘʱʠ 

ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʚ ɹʲʣʛʘʨʠʷ ʠ ʠʟʥʦʩʘ ʥʘ ʪʘʢʲʚ ʚʠʜ ʧʨʝʩʪʲʧʥʘ ʜʝʡʥʦʩʪ ʟʘʜ ʪʝʨʠʪʦʨʠ-

ʘʣʥʠʪʝ ʛʨʘʥʠʮʠ. ɿʘ ʪʦʚʘ ʫʩʧʝʰʥʦʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ ʪʨʘʬʠʢʘ ʥʘ ʭʦʨʘ ʠʟʠʩʢʚʘ 

ʘʜʝʢʚʘʪʥʠ ʤʝʨʢʠ ʩʨʝʱʫ ʚʲʪʨʝʰʥʘʪʘ ʧʨʦʩʪʠʪʫʮʠʷ ʠ ʢʦʥʪʨʦʣʠʨʘʱʠʪʝ ʷ ʧʨʝʩʪʲʧʥʠ 

ʩʪʨʫʢʪʫʨʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʚʠʣʠ ʩʪʘʙʠʣʥʘ ʤʨʝʞʘ ʚ ʮʷʣʘʪʘ ʩʪʨʘʥʘ [2]. 

ɺ ʦʧʠʪʘ ʟʘ ʦʙʷʩʥʝʥʠʝ ʥʘ ʪʝʟʠ ʤʲʞʢʠ ʥʘʛʣʘʩʠ ʩʝ ʥʘʪʲʢʚʘʤʝ ʥʘ ʩʪʨʘʭʘ ʦʪ ʞʝʥʩʢʘ-

ʪʘ ʩʝʢʩʫʘʣʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʦʢʘʟʚʘ ʪʦʣʢʦʚʘ ʚʩʝʧʦʛʣʲʱʘʱʘ, ʯʝ ʝ ʩʢʣʦʥʥʘ ʜʘ ʦʧʦʥʠʨʘ ʥʘ 

ʤʲʞʢʘʪʘ ʩʠʣʘ. ʊʘʢʘ ʦʪ ʤʲʞʢʘ ʩʪʨʘʥʘ ʩʝ ʥʘʣʘʛʘ ʫʥʠʞʘʚʘʥʝʪʦ ʠ ʧʦʪʠʩʢʘʥʝʪʦ ʥʘ ʞʝʥʘ-

ʪʘ ʚʨʘʛ ʩ ʮʝʣ ʧʦʜʯʝʨʪʘʚʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʦʪʦ ʚʝʣʠʯʠʝ ʢʘʪʦ ʝʜʠʥʩʪʚʝʥʘ ʚʲʟʤʦʞʥʦʩʪ ʟʘ 

ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ Ăʤʠʨʥʦ ʩʲʞʠʪʝʣʩʪʚʦñ. ɽʪʦ ʢʘʢ ʢʦʤʧʝʥʩʠʨʘʥʝʪʦ ʥʘ ʤʲʞʢʘʪʘ ʥʝʧʲʣ-

ʥʦʮʝʥʥʦʩʪ, ʨʘʟʙʠʨʘʥʘ ʢʘʪʦ ʩʫʙʝʢʪʠʚʥʦ ʯʫʚʩʪʚʦ ʟʘ ʙʝʟʩʠʣʠʝ ʧʨʝʜ ʪʨʘʥʩʛʨʝʩʠʪ̫ʘ ʥʘ 

ʞʠʚʦʪʘ ʠ ʩʤʲʨʪʪʘ, ʥʘʤʠʨʘ ʠʟʨʘʟ ʚ ʦʤʘʣʦʚʘʞʘʚʘʥʝ ʥʘ ʦʙʝʢʪʘ ʥʦʩʠʪʝʣ ʥʘ ʪʨʘʥʩʛʨʝ-

ʩʠʚʥʘʪʘ ʝʥʝʨʛʠʷ ʠ ʚʦʜʠ ʜʦ ʩʲʟʜʘʚʘʥʝ ʥʘ ʤʲʞʢʠʷ ʪʠʧ ʬʘʣʦʩʥʘ ʢʫʣʪʫʨʘ. ʂʫʧʫʚʘʥʝʪʦ 

ʥʘ ʩʝʢʩʫʘʣʥʠʷ ʦʙʝʢʪ ʝ ʥʘʡ-ʷʨʢʠʷʪ ʠʟʨʘʟ ʥʘ ʥʝʛʦʚʦʪʦ ʧʨʠʥʠʟʷʚʘʥʝ, ʫʪʚʲʨʞʜʘʚʘʱʦ 

ʩʦʙʩʪʚʝʥʘʪʘ ʩʠʣʘ ʠ ʚʣʘʩʪ ʢʘʪʦ ʠʟʨʘʟ ʥʘ ʢʦʤʧʝʥʩʠʨʘʱʦʪʦ ʧʨʝʚʲʟʭʦʜʩʪʚʦ. ʆʪ ʜʨʫʛʘ 

ʩʪʨʘʥʘ, "ʙʦʨʩʦʚʘʪʘ ʩʧʝʢʫʣʘʮʠʷ" ʠʣʠ ʠʟʤʘʤʥʘʪʘ ʧʨʦʜʘʞʙʘ ʥʘ ʝʜʥʘ ʠʤʠʪʠʨʘʥʘ ʞʝʥʩ-

ʪʚʝʥʦʩʪ, ʩʪʘʚʘ ʨʝʘʢʮʠʷ ʥʘ ʪʦʚʘ ʧʨʠʥʠʟʷʚʘʥʝ ʠ ʟʘʜʦʚʦʣʷʚʘ ʢʦʤʧʝʥʩʘʮʠʷʪʘ ʥʘ ʞʝʥʩ-

ʢʘʪʘ ʥʝʧʲʣʥʦʮʝʥʥʦʩʪ ʚ ʢʫʣʪʫʨʥʠʪʝ ʤʦʜʝʣʠ [1]. 

ʅʝʦʩʧʦʨʠʤ ʬʘʢʪ, ʩʲʧʲʪʩʪʚʘʱ ʠʩʪʦʨʠʯʝʩʢʦʪʦ ʨʘʟʚʠʪʠʝ ʥʘ ʯʦʚʝʯʝʩʪʚʦʪʦ, ʝ ʩʲ-

ʱʝʩʪʚʫʚʘʥʝʪʦ ʥʘ ʝʜʥʦ ʷʚʣʝʥʠʝ, ʢʦʝʪʦ ʚ ʨʘʟʣʠʯʥʠʪʝ ʢʫʣʪʫʨʠ ʠ ʝʧʦʭʠ ʧʨʠʜʦʙʠʚʘ 

ʨʘʟʣʠʯʥʠ ʩʪʦʡʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʷ, ʥʦ ʦʩʪʘʚʘ ʦʪʥʦʩʠʪʝʣʥʦ ʧʦʩʪʦʷʥʥʦ ʠ ʜʦʨʠ ʥʝ ʧʨʦ-

ʤʝʥʷ ʠʤʝʪʦ ʩʠ ʧʨʝʟ ʚʝʢʦʚʝʪʝ. ʀʥʪʝʨʝʩʥʦ ʝ ʧʦʯʪʠ ʫʥʠʚʝʨʩʘʣʥʦʪʦ ʥʘʠʤʝʥʦʚʘʥʠʝ ʥʘ 

ʪʦʚʘ ʷʚʣʝʥʠʝ. ɺ ʧʦʚʝʯʝʪʦ ʝʟʠʮʠ ʥʦʤʠʥʘʣʠʟʘʮʠʷʪʘ ʚʢʣʶʯʚʘ ʣʘʪʠʥʩʢʠʷ ʢʦʨʝʥ ʥʘ 

ʜʫʤʘʪʘ ʠ ʧʨʦʜʲʣʞʘʚʘ ʜʘ ʙʠʪʫʚʘ ʩ ʥʝʛʦ. ĂProstitutioñ, ʪʘʢʘ ʠʟʧʠʩʘʥʦ ʠ ʧʨʦʠʟʥʝʩʝʥʦ 

ʩʷʢʘʰ ʝ ʝʜʥʦʟʥʘʯʥʦ ʚ ʮʝʣʠʷ ʩʚʷʪ, ʥʦ ʥʝ ʪʦʣʢʦʚʘ ʩ ʧʨʷʢʘʪʘ ʩʠ ʩʝʤʘʥʪʠʢʘ (ʦʩʢʚʝʨʥʷ-

ʚʘʤ, ʨʘʟʚʘʣʷʤ, ʧʦʢʚʘʨʷʚʘʤ), ʘ ʩ ʧʨʠʜʦʙʠʣʦʪʦ ʚʧʦʩʣʝʜʩʪʚʠʝ ʪʲʞʜʝʩʪʚʝʥʦ ʟʥʘʯʝʥʠʝ 

ʥʘ Ăʨʘʟʚʨʘʪʥʘ ʞʝʥʘ, ʢʦʷʪʦ ʪʲʨʛʫʚʘ ʩ ʪʷʣʦʪʦ ʩʠñ. 
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ʀʉʊʆʈʀʂʆ-ʇʉʀʍʆʃʆɻʀʏɽʉʂʀʗ ɸʉʇɽʂʊ ʅɸ ʇʈʆʉʊʀʊʋʎʀʗʊɸ ʀ 

ʈʆʃʗʊɸ ʁ ɿɸ ʅɸʎʀʆʅɸʃʅɸʊɸ ʉʀɻʋʈʅʆʉʊ 
ʉ ʨʝʜʠʮʘ ʤʝʞʜʫʥʘʨʦʜʥʠ ʘʢʪʦʚʝ ʠ ʩʧʦʛʦʜʙʠ ʥʘ 02.12.1949 ʛ. ʆʆʅ ʦʜʦʙʨʷʚʘ 

Ăʄʝʞʜʫʥʘʨʦʜʥʘ ʢʦʥʚʝʥʮʠʷ ʟʘ ʟʘʙʨʘʥʘ ʪʨʘʬʠʢʘ ʥʘ ʞʝʥʠ ʠ ʝʢʩʧʣʦʘʪʘʮʠʷʪʘ ʥʘ ʧʨʦʩ-

ʪʠʪʫʪʢʠñ, ʨʘʪʠʬʠʮʠʨʘʥʘʪʘ ʦʪ ʧʦʯʪʠ ʚʩʠʯʢʠ ʩʪʨʘʥʠ. ʉ ʧʦʩʦʯʝʥʠʪʝ ʤʝʨʢʠ ʩʚʝʪʦʚʥʘʪʘ 

ʦʙʱʥʦʩʪ ʩʝ ʥʘʜʷʚʘ, ʯʝ ʱʝ ʧʦʙʝʜʠ Ăʝʩʪʝʩʪʚʝʥʠʷ ʩʧʲʪʥʠʢñ ʠ ʚʨʘʛ ʥʘ ʩʚʦʝʪʦ ʜʦʙʨʦʜʝ-

ʪʝʣʥʦ ʩʲʱʝʩʪʚʫʚʘʥʝ, ʥʦ ʯʠʷ ʝ ʧʦʙʝʜʘʪʘ, ʝ ʠʟʣʠʰʝʥ ʚʲʧʨʦʩ, ʩ ʯʠʡʪʦ ʦʪʛʦʚʦʨ ʩʝ 

ʩʙʣʲʩʢʚʘʤʝ ʚ ʥʘʰʝʪʦ ʘʢʪʫʘʣʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʠ ʝʞʝʜʥʝʚʠʝ. ʀʩʪʦʨʠʯʝʩʢʦʪʦ ʩʲʞʠʪʝʣ-

ʩʪʚʦ ʩ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʧʨʝʜʠʟʚʠʢʚʘ ʠ ʧʲʨʚʠʪʝ ʦʧʠʪʠ ʟʘ ʥʝʡʥʦʪʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʚʘ-

ʥʝ. ʆʱʝ ʧʨʝʟ XIX ʚʝʢ ʩʝ ʦʪʙʝʣʷʟʚʘ, ʯʝ ʝʜʥʘ ʯʝʪʚʲʨʪ ʦʪ ʧʨʦʩʪʠʪʫʪʢʠʪʝ ʩʘ ʩʠʨʘʮʠ ʠʣʠ 

ʠʟʦʩʪʘʚʝʥʠ ʦʪ ʤʥʦʛʦ ʤʘʣʢʠ, ʢʦʝʪʦ ʝ ʦʩʥʦʚʘʥʠʝ ʥʘ ʪʷʭʥʘʪʘ ʤʠʟʝʨʠʷ ʠ ʥʠʩʢʘ ʢʫʣʪʫʨʘ, 

ʙʣʘʛʦʧʨʠʷʪʩʪʚʘʱʦ ʪʷʭʥʘʪʘ ʙʝʟʢʨʫʧʫʣʥʦʩʪ, ʢʦʝʪʦ ʩʝ ʦʢʘʟʚʘ ʬʫʥʜʘʤʝʥʪʘʣʥʘ ʢʨʘʯʢʘ 

ʢʲʤ ʦʩʢʚʝʨʥʷʚʘʥʝʪʦ (prostitution). ʊʫʢ ʥʝ ʤʦʞʝ ʜʘ ʥʝ ʦʪʙʝʣʝʞʠʤ, ʯʝ ʩʝʛʘ, ʧʨʠʙʣʠʟʠ-

ʪʝʣʥʦ ʚʝʢ ʠ ʧʦʣʦʚʠʥʘ ʧʦ-ʢʲʩʥʦ, ʧʨʦʙʣʝʤʲʪ ʟʘ ʙʝʟʥʘʜʟʦʨʥʠʪʝ ʠ ʜʝʧʨʠʚʠʨʘʥʠ ʜʝʮʘ ʠ 

ʪʝʭʥʠʪʝ ʧʨʦʪʠʚʦʦʙʱʝʩʪʚʝʥʠ ʧʨʦʷʚʠ ʥʝ ʩʘʤʦ ʩʲʱʝʩʪʚʫʚʘ, ʥʦ ʠ ʩʝ ʨʘʟʨʘʩʪʚʘ ʚʩʝ 

ʧʦʚʝʯʝ. 

ʇʨʝʟ 1890 ʛ. ʩʝ ʧʦʷʚʷʚʘ ʠʟʩʣʝʜʚʘʥʝʪʦ ʥʘ ʇ. ʊʘʨʥʦʚʩʢʠ ʢʲʤ FAY (FAY- ʄʝʞʜʫ-

ʥʘʨʦʜʥʘ ʘʩʦʮʠʘʮʠʷ ʥʘ ʘʙʦʣʶʮʠʦʥʠʩʪʠʪʝ) ʟʘ ʧʩʠʭʦ-ʬʠʟʠʦʣʦʛʠʯʥʘʪʘ ʧʨʠʨʦʜʘ ʥʘ 

ʧʨʦʩʪʠʪʫʪʢʠʪʝ, ʢʦʝʪʦ ʥʘʣʘʛʘ ʩʣʝʜʥʘʪʘ ʜʝʬʠʥʠʮʠʷ: Ăʇʨʦʩʪʠʪʫʪʢʘʪʘ ʝ ʦʩʦʙʝʥ ʘʥʪʨʦ-

ʧʦʣʦʛʠʯʝʥ ʚʠʜ ʞʝʥʘ, ʢʦʷʪʦ ʩʝ ʨʘʟʣʠʯʘʚʘ ʨʷʟʢʦ, ʚ ʥʷʢʦʠ ʩʣʫʯʘʠ ʘʥʘʪʦʤʠʯʥʦ ʠ ʚʠʥʘʛʠ 

ʧʩʠʭʦʣʦʛʠʯʥʦ, ʦʪ ʥʦʨʤʘʣʥʠʷ ʯʦʚʝʢ, ʦʪ ʥʦʨʤʘʣʥʠʪʝ ʞʝʥʠ. ʊʷ ʝ ʦʩʦʙʝʥʦ ʩʲʱʝʩʪʚʦ ʩ 

ʥʝʥʦʨʤʘʣʥʠ ʬʠʟʠʯʥʠ ʠ ʧʩʠʭʠʯʥʠ ʢʘʯʝʩʪʚʘñ. ʊʫʢ ʩʝ ʟʘʙʝʣʷʟʚʘ ʧʲʨʚʦʥʘʯʘʣʥʘʪʘ ʠʜʝʷ 

ʟʘ ʘʪʘʚʠʟʤʘ ʥʘ ʧʨʝʩʪʲʧʥʠʢʘ ʠ ʧʨʦʩʪʠʪʫʪʢʘʪʘ, ʨʘʟʨʘʙʦʪʝʥʘ ʚ ʫʯʝʥʠʝʪʦ ʥʘ ʏ. ʃʘʤʙʨʦ-

ʟʦ. ɸʪʘʚʠʟʤʲʪ ʧʨʝʜʩʪʘʚʣʷʚʘ ʧʨʦʙʫʞʜʘʥʝ ʥʘ ʧʲʨʚʦʙʠʪʥʠ ʠʥʩʪʠʥʢʪʠ ʫ ʠʥʜʠʚʠʜʘ. 

ʌʠʟʠʦʣʦʛʠʯʝʩʢʠʷʪ ʘʪʘʚʠʟʲʤ ʩʝ ʠʟʷʚʷʚʘ ʯʨʝʟ ʬʠʟʠʯʥʠ ʘʥʦʤʘʣʠʠ, ʚ ʩʪʨʦʝʞʘ ʥʘ ʯʝʨʝ-

ʧʘ, ʘ ʥʨʘʚʩʪʚʝʥʦ-ʫʤʩʪʚʝʥʠʷ ʘʪʘʚʠʟʲʤ ï ʩ ʜʝʛʨʘʜʠʨʘʣʘ ʜʫʰʝʚʥʘ ʢʦʥʩʪʨʫʢʮʠʷ. ʊʘʢʘ 

ʩʝ ʩʪʠʛʘ ʜʦ ʪʝʟʘʪʘ ʟʘ ʛʝʥʝʪʠʯʥʘʪʘ ʧʨʝʜʦʧʨʝʜʝʣʝʥʦʩʪ ʥʘ ʩʦʮʠʘʣʥʦʪʦ ʧʦʚʝʜʝʥʠʝ. 

ʃʘʤʙʨʦʟʦ ʜʠʬʝʨʝʥʮʠʨʘ ʚʨʦʜʝʥʠ ʠ ʩʣʫʯʘʡʥʠ ʧʨʦʩʪʠʪʫʪʢʠ. ʋ ʚʨʦʜʝʥʠʪʝ ʦʧʨʝʜʝʣʷʱ ʝ 

ʬʠʟʠʦʣʦʛʠʯʥʠʷʪ ʘʪʘʚʠʟʲʤ (ʘʥʦʤʘʣʠʠ ʥʘ ʯʝʨʝʧʘ, ʪʷʣʦʪʦ ʠ ʦʩʦʙʝʥʦ ʥʘ ʧʦʣʦʚʠʪʝ 

ʦʨʛʘʥʠ), ʘ ʫ ʩʣʫʯʘʡʥʠʪʝ ʦʧʨʝʜʝʣʷʱʠ ʩʘ ʚʲʥʰʥʠ ʷʚʣʝʥʠʷ, ʢʦʠʪʦ ʙʣʘʛʦʧʨʠ̫ ʪʩʪʚʘʪ 

ʨʘʟʛʨʲʱʘʥʝʪʦ ʥʘ ʧʩʠʭʠʯʥʠʷ ʘʪʘʚʠʟʲʤ (ʧʨʦʷʚʘ ʥʘ ʧʩʠʭʦʧʘʪʠʯʥʠ ʯʝʨʪʠ). ʉʣʝʜ ʘʥʘʣʠʟ 

ʥʘ ʩʪʨʫʢʪʫʨʘʪʘ ʥʘ ʧʨʝʩʪʲʧʥʠʪʝ ʨʦʜʦʚʝ ʩʝ ʩʪʠʛʘ ʜʦ ʠʟʚʦʜʘ ʟʘ Ăʧʦʨʦʯʥʘʪʘ ʥʘʩʣʝʜʩʪ-

ʚʝʥʦʩʪñ. 

ɿʘ ʨʘʟʣʠʢʘʪʘ ʦʪ ʩʲʦʪʥʦʰʝʥʠʝʪʦ ʚʨʦʜʝʥʠ/ʩʣʫʯʘʡʥʠ ʘʪʘʚʠʩʪʠ ʧʨʠ ʧʨʝʩʪʲʧʥʠʮʠʪʝ, 

ʪʫʢ ʧʨʦʮʝʥʪʲʪ ʥʘ ʚʨʦʜʝʥʠʪʝ ʧʨʦʩʪʠʪʫʪʢʠ ʝ ʤʥʦʛʦ ʧʦ-ʤʘʣʲʢ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʪʦʟʠ ʥʘ 

ʩʣʫʯʘʡʥʠʪʝ. ʂʘʪʦ ʦʩʥʦʚʥʠ ʧʩʠʭʦʣʦʛʠʯʥʦ-ʜʝʛʝʥʝʨʘʪʠʚʥʠ ʯʝʨʪʠ ʫ ʧʨʦʩʪʠʪʫʪʢʠʪʝ ʩʝ 

ʦʪʢʨʠʚʘʪ: ʧʲʣʥʘ ʣʠʧʩʘ ʥʘ ʤʘʡʯʠʥʠ ʯʫʚʩʪʚʘ, ʩʢʣʦʥʥʦʩʪ ʢʲʤ ʩʢʠʪʥʠʯʝʩʪʚʦ, ʨʘʟʜʨʘʟ-

ʥʝʥʠʝ, ʦʟʣʦʙʣʝʥʠʝ, ʩʢʣʦʥʥʦʩʪ ʢʲʤ ʘʣʢʦʭʦʣʠʟʲʤ, ʘʣʯʥʦʩʪ, ʬʘʥʪʘʟʠʨʘʥʝ, ʣʲʞʣʠʚʦʩʪ, 

ʧʨʝʢʦʤʝʨʥʘ ʩʪʨʘʩʪ ʢʲʤ ʨʘʟʥʠ ʪʨʫʬʠʣʘ ʠ ʙʠʞʫʪʘ. ʂʘʢʪʦ ʩʝ ʫʙʝʞʜʘʚʘʥʝ ʧʨʠ ʘʥʘʣʠʟʘ, 

ʯʝʨʪʠʪʝ ʥʘ ʧʨʦʩʪʠʪʫʪʢʠʪʝ ʠʟʦʙʱʦ ʥʝ ʩʘ ʩʝ ʧʨʦʤʝʥʠʣʠ, ʩʘʤʦ ʥʘʫʯʥʦʪʦ ʟʥʘʥʠʝ ʟʘ 

ʪʷʭʥʦʪʦ ʦʙʷʩʥʝʥʠʝ ʝ ʥʘʧʨʝʜʥʘʣʦ. ʆʙʷʩʥʝʥʠʝʪʦ ʝ, ʯʝ ʪʝʟʠ ʯʝʨʪʠ ʚʦʜʷʪ ʘʪʘʚʠʩʪʘ ʢʲʤ 

ʧʨʝʜʘʚʘʥʝ ʥʘ ʧʦʨʦʢʘ, ʪʲʡ ʢʘʪʦ ʥʝʛʦʚʘʪʘ ʥʝʨʚʥʘ ʩʠʩʪʝʤʘ ʝ ʧʨʠʪʲʧʝʥʘ ʠ ʥʘʨʝʜ ʩ ʪʝ-

ʣʝʩʥʘʪʘ ʘʥʝʩʪʝʟʠʷ ʪʦʡ ʝ ʠ ʤʦʨʘʣʥʦ ʥʝʯʫʚʩʪʚʠʪʝʣʝʥ. ʄʦʟʲʯʥʠʪʝ ʤʫ ʮʝʥʪʨʦʚʝ ʙʲʨʟʦ 

ʩʝ ʠʟʪʦʱʘʚʘʪ, ʠʥʪʝʣʝʢʪʲʪ ʤʫ ʝ ʩʣʘʙ, ʟʘʪʦʚʘ ʥʝ ʝ ʩʧʦʩʦʙʝʥ ʟʘ ʩʠʩʪʝʤʥʘ ʨʘʙʦʪʘ. ʊʘʢʘ 

ʫ ʧʨʦʩʪʠʪʫʪʢʘʪʘ ʩʝ ʨʘʟʚʠʚʘʪ ʧʘʨʘʣʝʣʥʠ ʩʪʨʝʤʝʞʠ ï ʯʨʝʟ ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʩʦʙʩʪʚʝʥʦʪʦ 

ʪʷʣʦ ʜʘ ʩʝ ʧʝʯʝʣʷʪ ʣʝʩʥʠ ʧʘʨʠ. ʉʧʦʨʝʜ ʜʨʫʛʠ ʠʟʩʣʝʜʚʘʥʠʷ ʜʝʬʠʥʠʨʘʱʠ ʤʘʢʩʠʤʫʤʘ-

ʪʘ Ăʞʝʥʘʪʘ ʧʨʝʩʪʲʧʥʠʯʢʘ ʠ ʧʨʦʩʪʠʪʫʪʢʘñ ʥʘʤʠʨʘ ʠ ʜʦʙʨʦ ʩʦʮʠʘʣʥʦ ʦʩʥʦʚʘʥʠʝ ʥʘ 
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ʩʪʨʝʤʝʞʘ ʢʲʤ ʧʘʨʘʟʠʪʠʟʲʤ, ʢʘʪʦ ʩʝ ʠʟʪʲʢʚʘ, ʯʝ ʜʝʛʝʥʝʨʘʪʠʪʝ ʧʘʨʘʟʠʪʠ ʦʪ ʙʦʛʘʪʠʪʝ 

ʢʣʘʩʠ ʧʦ ʟʘʢʦʥʝʥ ʥʘʯʠʥ ʤʦʛʘʪ ʜʘ ʝʢʩʧʣʦʘʪʠʨʘʪ ʤʘʣʦʠʤʦʪʥʠʪʝ ʠ ʪʘʢʘ ʜʘ ʩʝ ʧʨʝʚʨʲɦ ʘʪ 

ʚ ʦʙʠʢʥʦʚʝʥʠ ʥʘʩʠʣʥʠʮʠ, ʙʝʟ ʜʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʪʘʚʘʪ ʧʨʝʩʪʲʧʥʠʮʠ ʠʣʠ ʧʨʦʩʪʠʪʫʪ-

ʢʠ, ʩ ʢʦʝʪʦ ʩʝ ʦʙʷʩʥʷʚʘ ʠ ʥʝʟʥʘʯʠʪʝʣʥʠʷʪ ʧʨʦʮʝʥʪ, ʢʦʡʪʦ ʠʤʦʪʥʠʪʝ ʛʨʫʧʠ ʧʨʝʜʩʪʘʚʣʷ-

ʚʘʪ ʚ ʪʝʟʠ ʢʘʪʝʛʦʨʠʠ. ɺ ʪʦʟʠ ʜʫʭ ʥʘ ʨʘʟʩʲʞʜʝʥʠʷ ʢʘʪʦ ʧʨʝʧʦʨʲʢʘ ʟʘ ʩʧʨʘʚʷʥʝ ʩʲʩ 

ʩʦʮʠʘʣʥʠʪʝ ʥʝʜʲʟʠ ʦʪ ʩʪʨʘʥʘ ʥʘ ʧʨʠʚʲʨʞʝʥʠʮʠʪʝ ʥʘ ʪʝʟʘʪʘ ʟʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʢʘʪʦ 

ʚʨʦʜʝʥʘ ʜʠʩʧʦʟʠʮʠʷ ʩʝ ʠʟʪʲʢʚʘʪ ʪʦʣʢʦʚʘ ʘʥʪʠʭʫʤʘʥʥʠ ʩʨʝʜʩʪʚʘ, ʢʘʪʦ ʩʦʮʠʘʣʥʘʪʘ ʠ 

ʨʘʩʦʚʘʪʘ ʭʠʛʠʝʥʘ, ʢʦʠʪʦ ʧʦ-ʢʲʩʥʦ ʥʘʤʠʨʘʪ ʠʟʨʘʟ ʚ ʥʘʮʠʩʪʢʘʪʘ ʠʜʝʦʣʦʛʠʷ. 

ɺ ʦʪʛʦʚʦʨ ʥʘ ʘʥʘʣʠʟʠʨʘʥʘʪʘ ʪʝʟʘ ʤʦʞʝʤ ʜʘ ʦʙʦʙʱʠʤ, ʯʝ ʢʦʛʘʪʦ ʥʝʫʢʠ ʣʘʠʮʠ, ʚ 

ʞʝʣʘʥʠʝʪʦ ʩʠ ʜʘ ʦʩʪʘʥʘʪ ʚʝʨʥʠ ʥʘ ʦʙʱʝʩʪʚʝʥʠʪʝ ʩʠ ʟʘʜʲʣʞʝʥʠʷ ʠ ʪʷʭʥʘʪʘ ʧʨʦʬʝ-

ʩʠʷ, ʢʘʪʦ ʝʜʥʘ ʦʛʨʦʤʥʘ ʯʫʚʩʪʚʝʥʦʩʪ, ʢʘʪʦ ʩʲʱʝʩʪʚʘ ʢʦʠʪʦ ʩʘ ʧʦʩʪʦʷʥʥʦ ʚʲʟʙʫʜʝʥʠ. 

ɺʲʧʨʝʢʠ ʪʦʚʘ ʪʘʢʠʚʘ ʚʲʟʛʣʝʜʠ ʯʝʩʪʦ ʩʝ ʩʨʝʱʘʪ ʚ ʥʘʫʯʥʠʪʝ ʠʟʩʣʝʜʚʘʥʠʷ, ʥʘʡ-ʯʝʩʪʦ 

ʩʚ̡ʨʟʘʥʠ ʩ ʪʚʲʨʜʝʥʠʝʪʦ ʟʘ ʚʨʦʜʝʥʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ. ɿʘʪʦʚʘ ʦʩʥʦʚʘʪʝ-

ʣʠʪʝ ʥʘ ʠʥʜʠʚʠʜʫʘʣʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʷ ʧʦʜʭʦʜ ʩʠ ʧʦʩʪʘʚʷʪ ʟʘ ʮʝʣ ʜʘ ʜʦʢʘʞʘʪ, ʯʝ 

ʪʷ ʝ ʧʨʦʜʫʢʪ ʥʘ ʩʦʮʠʘʣʥʦ-ʧʩʠʭʦʣʦʛʠʯʝʩʢʠ ʚʣʠʷʥʠʷ ʦʱʝ ʦʪ ʨʘʥʥʦ ʜʝʪʩʪʚʦ. ʂʣʶʯʦ-

ʚʦʪʦ ʧʦʥʷʪʠʝ, ʦʧʠʩʚʘʱʦ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʷ ʭʘʨʘʢʪʝʨ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ, ʝ Ăʤʲʞʢʠʷʪ 

ʧʨʦʪʝʩʪñ. ʊʦʚʘ ʝ ʧʦʥʷʪʠʝ, ʭʘʨʘʢʪʝʨʠʟʠʨʘʱʦ ʠʥʜʠʚʠʜʫʘʣʥʠʪʝ ʧʨʦʷʚʠ ʥʘ ʞʝʥʩʢʘʪʘ 

ʧʩʠʭʠʢʘ. ɺ ʦʩʥʦʚʘʪʘ ʤʫ ʝ ʟʘʣʝʛʥʘʣʦ ʯʫʚʩʪʚʦʪʦ ʟʘ ʥʝʧʲʣʥʦʮʝʥʥʦʩʪ ʥʘ ʞʝʥʩʢʠʷ ʧʦʣ, 

ʧʦʨʦʜʝʥʦ ʦʪ ʢʦʥʩʪʘʪʠʨʘʥʝ ʥʘ ʤʝʞʜʫʧʦʣʦʚʠʪʝ ʨʘʟʣʠʯʠʷ ʦʱʝ ʚ ʥʘʯʘʣʥʠʪʝ ʩʪʘʜʠʠ ʦʪ 

ʨʘʟʚʠʪʠʝʪʦ ʥʘ ʠʥʜʠʚʠʜʘ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʩʨʝʜʘʪʘ ʠ ʚʲʟʧʠʪʘʪʝʣʥʠʪʝ ʚʲʟʜʝʡʩʪʚʠʷ 

ʪʦʚʘ ʯʫʚʩʪʚʦ ʤʦʞʝ ʜʘ ʩʝ ʧʨʝʦʜʦʣʝʝ ʣʝʢʦ ʠ ʙʝʟ ʜʘ ʦʩʪʘʚʷ ʩʣʝʜʠ ʠ ʜʘ ʧʨʝʨʘʩʥʝ ʚ ʢʦʤ-

ʧʣʝʢʩ. ʈʝʰʘʚʘʱʦ ʟʥʘʯʝʥʠʝ ʟʘ ʪʦʟʠ ʧʨʦʮʝʩ ʠʤʘʪ ʩʝʤʝʡʥʠʪʝ ʦʪʥʦʰʝʥʠʷ: ʢʦʛʘʪʦ ʬʠ-

ʛʫʨʘʪʘ ʥʘ ʙʘʱʘʪʘ ʝ ʥʘʜʘʨʝʥʘ ʩ ʛʦʩʧʦʜʩʪʚʦ ʠ ʩʠʣʝʥ ʘʚʪʦʨʠʪʝʪ, ʘ ʪʦʟʠ ʥʘ ʤʘʡʢʘʪʘ ʝ 

ʫʞʘʩʷʚʘʱ ʧʨʠʤʝʨ ʟʘ ʨʘʙʦʣʝʧʥʦ ʧʦʚʝʜʝʥʠʝ, ʘʢʦ ʙʨʘʪʲʪ ʝ ʠʟʜʠʛʥʘʪ ʜʦ ʨʘʥʛ ʜʦʩʪʦʝʥ 

ʟʘ ʫʚʘʞʝʥʠʝ ʠ ʟʘʚʠʞʜʘʥʝ, ʪʦ ʩʦʙʩʪʚʝʥʘʪʘ ʞʝʥʩʪʚʝʥʦʩʪ ʜʘʚʘ ʩʘʤʦ ʧʦʚʦʜ ʟʘ ʫʧʨʝʮʠ ʠ 

ʪʲʨʩʝʥʝ ʥʘ ʥʝʜʦʩʪʘʪʲʮʠ. ɺ ʩʣʫʯʘʠʪʝ ʥʘ ʣʠʧʩʘ ʥʘ ʨʦʜʠʪʝʣʩʢʠ ʘʚʪʦʨʠʪʝʪ ʪʦʡ ʙʠʚʘ 

ʟʘʤʝʩʪʝʥ ʦʪ Ăʫʣʠʯʝʥ ʘʚʪʦʨʠʪʝʪñ. ʊʦʚʘ ʧʨʝʜʠʟʚʠʢʚʘ ʧʨʦʪʝʩʪ ʩʨʝʱʫ ʫʪʚʲʨʞʜʘʚʘʥʘʪʘ 

ʤʲʞʢʘ ʩʠʣʘ ʠ ʙʷʛʩʪʚʦ ʦʪ ʩʦʮʠʘʣʥʘʪʘ ʞʝʥʩʢʘ ʨʦʣʷ. 

ɺ ʩʣʫʯʘʷ, ʢʦʛʘʪʦ ʩʝ ʩʪʨʫʧʚʘʪ ʤʥʦʛʦ ʜʦʧʲʣʥʠʪʝʣʥʠ ʩʦʮʠʘʣʥʦ-ʠʢʦʥʦʤʠʯʝʩʢʠ 

ʬʘʢʪʦʨʠ ʢʘʪʦ ʥʠʱʝʪʘʪʘ, ʥʠʩʢʘʪʘ ʢʫʣʪʫʨʘ ʠ ʪ.ʥ., ʝʜʥʘ ʞʝʥʘ, ʢʦʷʪʦ ʪʲʨʩʠ ʦʪʪʝʛʣʷʥʝ ʦʪ 

ʞʝʥʩʢʘʪʘ ʨʦʣʷ, ʛʦ ʥʘʤʠʨʘ ʚ ʧʨʝʢʨʘʯʚʘʥʝ ʥʘ ʥʦʨʤʠʪʝ ʠ ʫʪʚʲʨʞʜʘʚʘʥʝ ʥʘ ʧʦʨʦʢʘ, 

ʚʤʝʩʪʦ ʚ ʭʘʨʘʢʪʝʨʥʘʪʘ ʞʝʥʩʢʘ ʜʦʙʨʦʜʝʪʝʣ ï ʤʘʡʯʠʥʩʪʚʦʪʦ. ʇʨʦʪʝʩʪʲʪ ʩʨʝʱʫ ʤʲʞ-

ʢʘʪʘ ʩʠʣʘ ʠ ʧʨʝʚʲʟʭʦʜʩʪʚʦʪʦ ʥʘʤʠʨʘ ʩʚʦʷ ʠʟʨʘʟ ʚ ʪʲʨʛʦʚʩʢʠʷ ʝʣʝʤʝʥʪ ï ʟʘʜʲʣʞʠʪʝ-

ʣʝʥ ʧʨʠ ʧʨʦʩʪʠʪʫʮʠʷʪʘ. ʉʘʤʠʷʪ ʬʘʢʪ, ʯʝ ʞʝʥʘʪʘ ʩʝ ʟʘʥʠʤʘʚʘ ʩ ʪʘʢʘʚʘ ʧʨʠʦʨʠʪʝʪʥʦ 

ʤʲʞʢʘ ʜʝʡʥʦʩʪ, ʢʘʢʚʘʪʦ ʝ ʪʲʨʛʦʚʠʷʪʘ, ʚʝʯʝ ʩʚʘʣʷ ʥʝʛʦʚʦʪʦ ʧʨʝʚʲʟʭʦʜʩʪʚʦ. ɸ ʠʟʧʘ-

ʜʘʥʝʪʦ ʤʫ ʚ ʜʲʣʙʦʢʘ ʟʘʙʣʫʜʘ ʦʪʥʦʩʥʦ ʢʫʧʫʚʘʥʝʪʦ ʥʘ "ʥʝʡʥʘʪʘ ʣʶʙʦʚ" ʛʦ ʧʨʘʚʠ 

ʛʣʫʧʘʢ ʠ ʩʣʘʛʘ ʢʨʘʡ ʥʘ ʤʠʪʘ ʟʘ ʤʲʞʢʘʪʘ ʩʠʣʘ, ʪʲʡ ʢʘʪʦ ʩʝ ʢʫʧʫʚʘ ʥʝʱʦ, ʢʦʝʪʦ ʦʪ-

ʜʘʚʥʘ ʥʝ ʝ ʥʝʡʥʦ, ʪ.ʝ. ʪʷ ʛʦ ʧʨʦʜʘʚʘ ʙʝʟ ʜʘ ʛʦ ʧʨʠʪʝʞʘʚʘ, ʧʦʥʝʞʝ ʝ ʦʩʪʘʥʘʣʘ ʜʘʣʝʯ ʦʪ 

ʨʦʣʷʪʘ ʥʘ ʞʝʥʘ ï ʪʷ ʝ ʧʨʦʜʘʚʘʯ ʠ ʦʩʪʘʚʘ ʬʨʠʛʠʜʥʘ. 

ʇʨʠ ʪʘʢʦʚʘ ʙʷʛʩʪʚʦ ʦʪ ʞʝʥʩʪʚʝʥʦʩʪʪʘ ʝ ʥʦʨʤʘʣʥʦ ʩʝʢʩʫʘʣʥʦʩʪʪʘ ʥʘ ʧʨʦʩʪʠʪʫʪ-

ʢʘʪʘ ʜʘ ʩʝ ʠʟʷʚʷʚʘ ʚ ʭʦʤʦʩʝʢʩʫʘʣʥʠ ʥʘʛʣʘʩʠ, ʧʨʦʜʫʢʪ ʥʘ ʢʦʠʪʦ ʩʘ ʜʨʝʟʛʘʚʠʷʪ ʛʣʘʩ, 

ʚʫʣʛʘʨʥʠʷʪ ʝʟʠʢ ʠ ʛʨʫʙʠʪʝ ʤʘʥʠʝʨʠ, ʘ ʚ ʩʝʢʩʘ ʩʝ ʧʨʦʷʚʷʚʘʪ ʢʘʪʦ ʧʝʨʚʝʨʟʠʷ. ʊʦʚʘ 

ʩʥʠʞʘʚʘʥʝ ʥʘ ʤʲʞʢʦʪʦ ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʠ ʚʩʲʱʥʦʩʪ ʢʦʤʧʝʥʩʘʪʦʨʥʘ ʣʠʥʠʷ ʥʘ Ăʤʲʞʢʠ 

ʧʨʦʪʝʩʪñ. ʂʦʤʧʝʥʩʘʮʠʷʪʘ ʥʘ ʞʝʥʩʢʘʪʘ ʥʝʧʲʣʥʦʮʝʥʥʦʩʪ ʩʝ ʦʩʲʱʝʩʪʚʷʚʘ ʯʨʝʟ Ăʤʲʞʢʘ 

ʥʘʧʨʘʚʣʷʚʘʱʘ ʣʠʥʠʷñ ʚ ʧʦʚʝʜʝʥʠʝʪʦ, ʢʦʷʪʦ ʩʝ ʟʘʜʲʣʞʘʚʘ ʦʪ ʤʦʪʠʚʘ: Ăʠʩʢʘʤ ʜʘ ʙʲʜʘ 

ʧʨʝʚʲʟʭʦʞʜʘʱ ʤʲʞ, ʘ ʥʝ ʧʘʩʠʚʥʘ ʞʝʥʘñ. ʆʪʪʫʢ ʥʘʪʘʪʲʢ ʝ ʚ ʩʠʣʘ ʪʝʥʜʝʥʮʠʷʪʘ ʟʘ 

ʦʤʘʣʦʚʘʞʘʚʘʥʝ ʥʘ ʤʲʞʘ ʯʨʝʟ ʜʦʤʠʥʘʮʠʷ ʚ ʩʝʢʩʫʘʣʥʦ ʦʪʥʦʰʝʥʠʝ (ʠʣʠ ʦʪʢʘʟ ʦʪ 
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ʧʦʣʦʚ ʞʠʚʦʪ, ʠʣʠ ʭʠʧʦʘʢʪʠʚʥʦ ʧʦʣʦʚʦ ʞʝʣʘʥʠʝ, ʢʦʝʪʦ ʜʘ ʫʪʚʲʨʞʜʘʚʘ ʥʝʡʥʠʪʝ 

ʫʤʝʥʠʷ ʠ ʥʝʛʦʚʘʪʘ ʥʝʚʲʟʤʦʞʥʦʩʪ) ʯʨʝʟ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʪʠʧʠʯʥʦ ʞʝʥʩʢʠ ʩʨʝʜʩʪʚʘ ʚ 

ʦʙʱʫʚʘʥʝʪʦ- ʢʦʢʝʪʠʨʘʥʝ, ʬʣʠʨʪʫʚʘʥʝ, ʨʝʚʥʦʩʪ, ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʠ ʪ.ʥ. 

ʇʨʠʥʮʠʧʠʪʝ ʥʘ ʚʲʟʧʠʪʘʥʠʝʪʦ, ʢʦʠʪʦ ʩʝ ʫʪʚʲʨʞʜʘʚʘʪ ʚ ʭʦʜʘ ʥʘ ʬʦʨʤʠʨʘʥʝ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʥʦ-ʧʩʠʭʠʯʝʩʢʠʷ ʧʦʜʭʦʜ ʜʦ ʛʦʣʷʤʘ ʩʪʝʧʝʥ ʦʙʦʨʚʘʪ ʪʚʲʨʜʝʥʠʝʪʦ, ʯʝ 

ʨʦʜʠʪʝʣʩʢʠʷʪ ʘʣʢʦʭʦʣʠʟʲʤ, ʧʨʝʩʪʲʧʥʦʩʪ ʠ ʧʨʦʩʪʠʪʫʮʠʷ ʩʘ ʥʘʩʣʝʜʩʪʚʝʥʠ. ɺ ʜʨʫʛʠ 

ʘʥʘʣʠʟʠ ʩʝ ʩʤʷʪʘ, ʯʝ ʪʝ ʥʝ ʩʘ ʚʨʦʜʝʥʠ, ʘ ʧʨʦʚʦʢʠʨʘʥʠ ʠ ʩʣʝʜ ʪʦʚʘ ʧʨʠʜʦʙʠʪʠ. ɺʲʟ 

ʦʩʥʦʚʘ ʥʘ ʦʪʨʠʮʘʪʝʣʥʠʪʝ ʩʦʮʠʘʣʥʠ ʠ ʚʲʟʧʠʪʘʪʝʣʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʩʝ ʧʨʠʜʦʙʠʚʘ ʯʫʚʩ-

ʪʚʦ ʟʘ ʤʘʣʦʮʝʥʥʦʩʪ, ʢʦʝʪʦ ʧʦʨʘʞʜʘ ʘʛʨʝʩʠʷ, ʠ ʢʘʪʦ ʢʦʤʧʝʥʩʘʮʠʷ ʩʝ ʧʨʦʚʦʢʠʨʘʪ 

ʘʣʢʦʭʦʣʠʟʤʲʪ, ʧʨʝʩʪʲʧʥʦʩʪʪʘ, ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʠ ʜʨ. ʇʦ ʪʘʢʲʚ ʥʘʯʠʥ ʠʥʜʠʚʠʜʫʘʣʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʷʪ ʧʦʜʭʦʜ ʥʠ ʜʘʚʘ ʚʲʟʤʦʞʥʦʩʪ ʜʘ ʚʠʜʠʤ ʚ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʪʲʨʩʝʥʝ 

ʥʘ ʩʫʙʝʢʪʠʚʥʦ ʯʫʚʩʪʚʦ ʟʘ ʧʨʝʚʲʟʭʦʜʩʪʚʦ ʠʣʠ ʝʩʪʝʩʪʚʝʥʘ ʨʝʘʢʮʠʷ ʥʘ ʦʨʛʘʥʠʟʤʘ ï ʜʘ 

ʥʘʩʦʯʠ ʘʛʨʝʩʠʷʪʘ ʢʲʤ ʬʨʫʩʪʨʘʪʦʨʘ. ɺʧʦʩʣʝʜʩʪʚʠʝ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʝ ʥʘʩʦʯʚʘʪ ʢʲʤ 

ʧʨʦʙʣʝʤʘ ʩʚʲʨʟʘʥ ʩ ʨʘʩʪʷʱʠʷ ʧʨʦʮʝʥʪ ʥʘ ʧʨʦʩʪʠʪʫʪʢʠʪʝ ʩʨʝʜ ʜʦʤʘʰʥʠʪʝ ʧʨʠʩʣʫʞ-

ʥʠʮʠ ʠ ʥʘ ʤʦʤʠʯʝʪʘʪʘ ʦʪ ʨʘʟʚʝʜʝʥʠ ʩʝʤʝʡʩʪʚʘ ʠʣʠ ʧʲʢ ʪʘʢʠʚʘ, ʚ ʢʦʠʪʦ ʣʠʧʩʚʘ ʨʦ-

ʜʠʪʝʣʩʢʠ ʘʚʪʦʨʠʪʝʪ. ʊʘʟʠ ʢʦʥʩʪʘʪʘʮʠʷ ʦʙʨʲʱʘ ʚʥʠʤʘʥʠʝ ʚʲʨʭʫ ʤʝʭʘʥʠʟʤʠʪʝ ʥʘ 

ʧʦʣʦʚʘ ʠʜʝʥʪʠʬʠʢʘʮʠʷ, ʚʲʨʭʫ ʢʘʩʪʨʘʮʠʦʥʥʠʷ ʠ ɽʜʠʧʦʚʠʷ ʢʦʤʧʣʝʢʩ. ʉʧʦʨʝʜ ʧʩʠʭʦ-

ʘʥʘʣʠʪʠʯʥʠʪʝ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʚʲʧʨʦʩʘ ʟʘ ʢʘʩʪʨʘʮʠʦʥʥʠʷ ʢʦʤʧʣʝʢʩ ʚ ʠʟʚʝʩʪʥʘ ʩʪʝʧʝʥ 

ʩʝ ʫʩʪʘʥʦʚʷʚʘ, ʯʝ ɽʜʠʧʦʚʠʷʪ ʢʦʤʧʣʝʢʩ ʥʘ ʤʦʤʠʯʝʪʦ ʝ ʚʲʟʤʦʞʝʥ ʠ ʝ ʚʲʚʝʜʝʥ ʦʪ 

ʢʘʩʪʨʘʮʠʦʥʥʠʷ ʧʦʜʭʦʜ [1]. 

ʇʨʝʞʠʚʷʚʘʥʝʪʦ ʥʘ ɽʜʠʧʦʚʘʪʘ ʜʨʘʤʘ ʠʤʘ ʛʦʣʷʤʦ ʟʥʘʯʝʥʠʝ ʟʘ ʧʦ-ʥʘʪʘʪʲʰʥʦʪʦ 

ʟʘʩʠʣʚʘʥʝ ʥʘ ʟʘʚʠʩʪʪʘ ʢʲʤ ʧʝʥʠʩʘ. ʉʪʠʛʘ ʩʝ ʜʦ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʷʪʦ ʞʝʥʘʪʘ ʩʲʟʥʘ-

ʪʝʣʥʦ ʩʝ ʦʪʜʘʚʘ ʥʘ ʜʨʫʛʠʪʝ ʤʲʞʝ, ʟʘ ʜʘ ʦʪʤʲʩʪʠ ʥʘ ʙʘʱʘ ʩʠ, ʯʝ ʥʝ ʷ ʝ ʧʨʝʜʧʦʯʝʣ, ʘ 

ʢʦʛʘʪʦ ʠʩʢʘ ʧʘʨʠ ʦʪ ʤʲʞʝʪʝ, ʫʪʚʲʨʞʜʘʚʘ ʩʚʦʷʪʘ ʩʠʣʘ ʠ ʚʣʘʩʪ, ʪ.ʝ. ʠʟʚʲʨʰʚʘ ʩʠʤʚʦ-

ʣʠʯʥʘ ʢʘʩʪʨʘʮʠʷ. ʃʦʛʠʯʥʦ ʝ ʜʘ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʝ ʩʣʫʯʘʠʪʝ ʥʘ ʢʦʥʩʪʘʪʠʨʘʥ ʦʪ ɽʣʠʩ 

ʣʠʧʩʘ ʥʘ ʨʦʜʠʪʝʣʩʢʠ ʘʚʪʦʨʠʪʝʪ ʩʝ ʩʚʲʨʟʚʘʪ ʩ ʥʝʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʬʠʢʩʠʨʘʥʝ ʚʲʨʭʫ 

ʙʘʱʘʪʘ ʠ ʩʲʩ ʟʘʜʲʣʙʦʯʘʚʘʥʝʪʦ ʥʘ ʯʫʚʩʪʚʦʪʦ ʟʘ ʤʘʣʦʮʝʥʥʦʩʪ. ʆʱʝ ʧʦʚʝʯʝ ʣʠʧʩʘʪʘ ʥʘ 

ʚʲʟʧʠʪʘʪʝʣʥʠ ʚʲʟʜʝʡʩʪʚʠʷ ʦʪ ʩʪʨʘʥʘ ʥʘ ʨʦʜʠʪʝʣʠʪʝ ʦʛʨʘʥʠʯʘʚʘ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ 

ʨʘʟʚʠʪʠʝ ʥʘ ʩʫʧʝʨʝʛʦʪʦ Ăʩʫʧʝʨʝʛʦʪʦ ʥʘ ʜʝʪʝʪʦ ʚ ʜʝʡʩʪʚʠʪʝʣʥʦʩʪ ʥʝ ʝ ʠʟʛʨʘʜʝʥʦ 

ʚʲʨʭʫ ʤʦʜʝʣʘ ʥʘ ʨʦʜʠʪʝʣʷ, ʘ ʚʲʨʭʫ ʪʦʟʠ ʥʘ ʨʦʜʠʪʝʣʩʢʦʪʦ ʩʫʧʝʨʝʛʦò. 

ʀʤʝʥʥʦ ʥʝʛʦʚʦʪʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝ ʩʪʘʚʘ ʦʪʛʦʚʦʨʥʦ ʟʘ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʩʦʮʠʘʣʥʠ-

ʪʝ ʥʦʨʤʠ, ʢʦʝʪʦ ʦʙʷʩʥʷʚʘ ʩʢʣʦʥʥʦʩʪʪʘ ʢʲʤ ʦʪʢʣʦʥʷʚʘʱʦ ʩʝ ʧʦʚʝʜʝʥʠʝ ʫ ʩʦʮʠʘʣʥʦ 

ʥʝʨʘʚʥʦʩʪʦʡʥʠ ʜʝʮʘ. ʊʘʢʘ ʝʬʝʢʪʠʚʥʘʪʘ ʩʪʨʫʢʪʫʨʘ ʥʘ ʧʨʦʩʪʠʪʫʪʢʘʪʘ ʠʟʛʣʝʞʜʘ ʤʥʦʛʦ 

ʦʩʦʙʝʥʘ ʠ ʜʦʤʠʥʠʨʘʥʘ ʤʠʥʘʣʦ ʨʘʟʦʯʘʨʦʚʘʥʠʝ. 

ɺ ʜʨʫʛʠ ʪʝʦʨʝʪʠʯʥʠ ʨʘʟʨʘʙʦʪʢʠ ʩʝ ʠʟʭʦʞʜʘ ʦʪ ʨʘʟʣʠʢʠʪʝ ʚ ʤʲʞʢʘʪʘ ʠ ʞʝʥʩʢʘʪʘ 

ʩʝʢʩʫʘʣʥʦʩʪ, ʦʧʨʝʜʝʣʷʱʠ ʞʝʥʩʢʠʷ ʭʘʨʘʢʪʝʨ ʩ ʧʦʥʷʪʠʝʪʦ Ăʢʦʥʪʨʝʢʪʘʮʠʦʥʥʦ ʚʣʝʯʝ-

ʥʠʝñ ï ʧʦʪʨʝʙʥʦʩʪ ʦʪ ʩʲʧʨʠʢʦʩʥʦʚʝʥʠʝ, ʙʝʟ ʟʥʘʯʝʥʠʝ ʚʲʨʭʫ ʢʦʷ ʯʘʩʪ ʦʪ ʪʷʣʦʪʦ ʝ 

ʩʲʩʨʝʜʦʪʦʯʝʥʦ ʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʝʢʪʘ ʥʘ ʞʝʣʘʥʠʝʪʦ, ʢʦʝʪʦ ʦʟʥʘʯʘʚʘ, ʯʝ ʞʝʥʘʪʘ ʝ 

ʧʨʝʜʠ ʚʩʠʯʢʦ ʠ ʥʘʡ-ʚʝʯʝ ʩʝʢʩʫʘʣʥʘ. ʂʘʪʦ ʚʲʨʭʦʚʥʘ ʠʟʷʚʘ ʥʘ ʥʝʡʥʦʪʦ ʩʲʱʝʩʪʚʫʚʘʥʝ 

ʝ ʧʦʣʦʚʠʷʪ ʘʢʪ ʠ ʨʘʟʤʥʦʞʘʚʘʥʝʪʦ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʩʝ ʜʠʬʝʨʝʥʮʠʨʘʪ ʜʚʘ ʦʩʥʦʚʥʠ ʪʠʧʘ: 

ʤʘʡʢʘʪʘ ʠ ʧʨʦʩʪʠʪʫʪʢʘʪʘ. ʉʪʨʦʛʦ ʢʘʟʘʥʦ ʠ ʜʚʝʪʝ ʥʝ ʧʨʝʜʷʚʷʚʘʪ ʥʠʢʘʢʚʠ ʠʟʠʩʢʚʘʥʠʷ 

ʢʲʤ ʣʠʯʥʦʩʪʪʘ ʥʘ ʩʚʦʝʪʦ ʧʦʣʦʚʦ ʜʦʧʲʣʥʝʥʠʝ. ɽʜʥʘʪʘ ʚʟʝʤʘ, ʢʦʡʪʦ ʠ ʜʘ ʝ ʤʲʞ, ʩʪʠʛʘ 

ʪʦʡ ʜʘ ʡ ʜʘʜʝ ʜʝʪʝ ʠ ʢʦʛʘʪʦ ʪʦʚʘ ʜʝʪʝ ʝ ʥʘʣʠʮʝ, ʜʨʫʛ ʤʲʞ ʝ ʠʟʣʠʰʝʥ. ɼʨʫʛʘʪʘ ʩʝ 

ʦʪʜʘʚʘ ʥʘ ʚʩʝʢʠ ʤʲʞ, ʢʦʡʪʦ ʤʦʞʝ ʜʘ ʡ ʜʘʜʝ ʝʨʦʪʠʯʥʦ ʥʘʩʣʘʞʜʝʥʠʝ ʪʦʡ ʟʘ ʥʝʷ ʝ 

ʩʘʤʦʮʝʣ. ɺ ʪʝʟʠ ʨʘʟʩʲʞʜʝʥʠʷ ʙʠʭʤʝ ʤʦʛʣʠ ʜʘ ʟʘʙʝʣʝʞʠʤ ʧʲʨʚʦʦʙʨʘʟʘ ʥʘ ʠʜʝʷʪʘ ʟʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʪʘ ʦʪ ʟʘʧʲʣʚʘʥʝ ʥʘ ʧʨʦʜʫʢʪʠʚʥʦʪʦ ʞʝʥʩʢʦ ʚʲʪʨʝʰʥʦ ʧʨʦʩʪʨʘʥʩʪʚʦ. 
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ɺ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʝ ʘʙʩʦʣʶʪʠʟʠʨʘ ʩʲʱʥʦʩʪʪʘ ʥʘ ʦʧʠʩʘʥʠʪʝ ʭʘʨʘʢʪʝʨʠ ʠ ʩʝ ʩʤʷ-

ʪʘ, ʯʝ ʪʝ ʦʪʨʘʟʷʚʘʪ ʦʩʥʦʚʘʪʘ ʥʘ ʞʝʥʘʪʘ ʚʲʦʙʱʝ, ʧʦʨʘʜʠ ʢʦʝʪʦ ʤʦʛʘʪ ʜʘ ʩʝ ʩʨʝʥɦʘʪ ʫ 

ʚʩʷʢʘ ʧʨʝʜʩʪʘʚʠʪʝʣʢʘ ʥʘ ʧʦʣʘ ʚ ʨʘʟʣʠʯʥʘ ʩʪʝʧʝʥ. ɸʙʩʦʣʶʪʥʠʷ ʤʘʡʯʠʥ ʭʘʨʘʢʪʝʨ ʩʝ 

ʨʘʟʛʣʝʞʜʘ ʢʘʪʦ ʠʣʶʟʠʷ ʟʘ ʣʶʙʦʚ ʠ ʥʨʘʚʩʪʚʝʥʦʩʪ, ʪʲʡ ʢʘʪʦ ʚ ʦʩʥʦʚʘʪʘ ʩʠ ʞʝʥʘʪʘ ʝ 

ʘʤʦʨʘʣʥʘ, ʙʝʟʥʨʘʚʩʪʚʝʥʘ ʠ ʥʝʩʧʦʩʦʙʥʘ ʜʘ ʨʘʟʙʠʨʘ ʠ ʧʨʝʞʠʚʷʚʘ ʠʩʪʠʥʩʢʠʪʝ ʯʫʚʩʪʚʘ, 

ʧʦ ʧʨʠʯʠʥʘ ʥʘ ʩʚʦʷʪʘ ʩʚʨʲʭʩʝʢʩʫʘʣʥʦʩʪ. ɿʘʪʦʚʘ ʞʝʥʘʪʘ ʧʨʦʩʪʠʪʫʪʢʘ ʧʦʥʝ ʠʟʛʣʝʞʜʘ 

ʨʝʘʣʥʘ ʠ ʟʘʩʣʫʞʘʚʘ, ʘʢʦ ʥʝ ʚʲʟʭʠʱʝʥʠʝ, ʪʦ ʧʦʥʝ ʫʚʘʞʝʥʠʝ. ʊʦʚʘ ʥʠ ʜʘʚʘ ʦʩʥʦʚʘʥʠʝ 

ʜʘ ʠʛʥʦʨʠʨʘʤʝ ʤʝʨʠʣʦʪʦ ʟʘ ʮʝʥʥʦʩʪ ʥʘ ʤʲʞʘ, ʢʦʡʪʦ ʦʪʭʚʲʨʣʷ ʠʜʝʘʣʘ ʟʘ ʜʝʚʩʪʚʝ-

ʥʦʩʪ. ɺʩʠʯʢʦ ʪʦʚʘ ʜʝʬʠʥʠʨʘ ʥʘʡ-ʨʘʟʣʠʯʥʠ ʬʦʨʤʠ, ʢʘʪʦ ʚ ʦʪʢʨʠʪʘ ʬʦʨʤʘ ʥʘ ʩʚʝʪʩʢʘ 

ʜʘʤʘ, ʚ ʧʦ-ʩʣʘʙʘ ʬʦʨʤʘ ʥʘ ʤʝʪʨʝʩʘ ʠ ʥʘʡ-ʧʦʩʣʝʜʥʘ ʩ ʩʪʝʧʝʥ ʥʘ ʛʨʘʜʘʮʠʷ ʝ ʫʣʠʯʥʘʪʘ 

ʧʨʦʩʪʠʪʫʮʠʷ. ʉ ʪʦʚʘ ʩʝ ʦʙʷʩʥʷʚʘ ʠʟʢʣʶʯʠʪʝʣʥʦʪʦ ʧʦʣʦʞʝʥʠʝ ʥʘ ʧʨʦʩʪʠʪʫʪʢʠʪʝ ʚ 

ʦʙʱʝʩʪʚʦʪʦ, ʢʦʝʪʦ ʝ ʧʦʩʪʘʚʷ ʚʲʥ ʦʪ ʧʨʘʚʘʪʘ, ʟʘʢʦʥʠʪʝ ʠ ʚʩʠʯʢʠ ʩʬʝʨʠ ʥʘ ʩʦʮʠʘʣʥʦ 

ʫʚʘʞʝʥʠʝ [1]. 

ʅʝ ʤʦʞʝʤ ʜʘ ʦʪʤʠʥʝʤ ʠʟʚʦʜʘ, ʯʝ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʝ ʚʲʪʨʝʰʥʦ ʧʨʠʩʲʱʘ ʥʘ ʮʝʣʠʷ 

ʞʝʥʩʢʠ ʧʦʣ. ʉʣʝʜʦʚʘʪʝʣʥʦ ʪʦʟʠ ʪʠʧ ʞʝʥʠ ʞʠʚʝʷʪ ʙʝʟʩʲʟʥʘʪʝʣʥʦ, ʪʝ ʩʘ ʣʠʰʝʥʠ ʦʪ 

ʚʩʷʢʘʢʚʦ ʘʟ ʠ ʠʥʜʠʚʠʜʫʘʣʥʦʩʪ, ʪ.ʝ. ʥʘʣʠʮʝ ʝ ʙʝʟʠʤʝʥʥʘ, ʙʝʟʧʨʠʥʮʠʧʥʘ, ʘʣʦʛʠʯʥʘ, 

ʘʤʦʨʘʣʥʘ, ʣʠʰʝʥʘ ʦʪ ʛʝʥʠʘʣʥʦʩʪ ʠ ʩʧʦʩʦʙʥʘ ʥʘ ʠʩʪʠʥʩʢʘ ʦʙʠʯ. ʌʘʢʪ ʝ, ʯʝ ʤʥʦʛʦ 

ʪʘʢʠʚʘ ʚʲʟʛʣʝʜʠ ʩʝ ʦʪʢʨʦʷʚʘʪ ʚ ʘʥʘʣʠʟʠʪʝ ʠ ʩʝ ʚʲʟʧʨʠʝʤʘʪ ʢʘʪʦ ʧʨʝʩʪʲʧʚʘʥʝ ʥʘ 

ʚʩʷʢʘʢʚʠ ʛʨʘʥʠʮʠ ʠ ʧʲʣʥʦ ʚʤʝʰʘʪʝʣʩʪʚʦ ʚ ʧʩʠʭʠʯʥʠʷ ʞʠʚʦʪ ʥʘ ʞʝʥʩʢʘʪʘ ʘʫʜʠʪʦ-

ʨʠʷ, ʢʦʝʪʦ ʩʣʘʛʘ ʢʨʘʡ ʥʘ ʞʝʥʩʢʘʪʘ ʪʲʨʧʠʤʦʩʪ, ʧʨʝʜʠʟʚʠʢʚʘ ʨʝʘʢʮʠʷʪʘ ʥʘ ʬʝʤʠʥʠʟ-

ʤʘ. ʇʲʨʚʦʥʘʯʘʣʥʦ ʬʝʤʠʥʠʟʤʲʪ ʩʝ ʦʙʷʚʷʚʘ ʟʘ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʩʪʠʛʤʠʪʝ ʧʦ ʚʲʧʨʦʩʘ ʟʘ 

ʤʝʞʜʫʧʦʣʦʚʘʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘ ʦʙʦʩʦʙʝʥʦʩʪ ʠ ʟʘ ʧʦʩʪʠʛʘʥʝʪʦ ʥʘ ʨʘʚʥʦʧʨʘʚʠʝ. ɺʲʚ 

ʚʪʦʨʠʷ ʝʪʘʧ ʩʝ ʧʨʝʧʦʨʲʯʚʘ ʧʦʜʯʝʨʪʘʚʘʥʝ ʥʘ ʧʦʣʦʚʠʪʝ ʨʘʟʣʠʯʠʷ ʩ ʮʝʣ ʧʦʙʝʞʜʘʚʘʥʝ-

ʪʦ ʥʘ ʬʘʣʠʯʝʩʢʠʷ ʢʫʣʪ. ʀʤʝʥʥʦ ʯʨʝʟ ʧʦʜʯʝʨʪʘʚʘʥʝʪʦ ʥʘ ʧʦʣʦʚʠʪʝ ʨʘʟʣʠʯʠʷ ʩʝ ʩʪʠʛʘ 

ʜʦ ʨʘʟʛʣʝʞʜʘʥʝ ʥʘ ʞʝʥʩʢʠʷ ʧʦʣʦʚ ʦʨʛʘʥ ʢʘʪʦ Ăʤʥʦʞʝʩʪʚʝʥñ. ɺʩʣʝʜʩʪʚʠʝ ʥʘ ʪʘʟʠ 

ʤʥʦʞʝʩʪʚʝʥʦʩʪ ʞʝʥʘʪʘ ʝ ʘʚʪʦʝʨʦʪʠʯʥʘ, ʞʝʥʘʪʘ Ăʩʝ ʧʠʧʘñ ʥʝʧʨʝʢʲʩʥʘʪʦ, ʙʝʟ ʥʷʢʦʡ 

ʜʘ ʤʦʞʝ ʜʘ ʡ ʛʦ ʟʘʙʨʘʥʠ, ʪʲʡ ʢʘʪʦ ʧʦʣʦʚʠʷʪ ʡ ʦʨʛʘʥ ʝ ʥʘʧʨʘʚʝʥ ʦʪ ʜʚʝ ʫʩʪʥʠ, ʢʦʠʪʦ 

ʥʝʧʨʝʢʲʩʥʘʪʦ ʩʝ ʮʝʣʫʚʘʪ ʠ ʥʝ ʠʟʧʠʪʚʘ ʞʝʣʘʥʠʝ ʟʘ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ʪʦʟʠ ʚʠʜ ʝʨʦʪʠʟʲʤ 

ʩ ʭʝʪʝʨʦʝʨʦʪʠʟʲʤ [3]. ʇʦʨʘʜʠ ʪʦʟʠ ʬʘʢʪ ʥʘ ʢʫʣʪʫʨʘ ʠ ʚʲʟʧʠʪʘʥʠʝ, ʩʝ ʥʘʫʯʘʚʘ ʜʘ 

ʧʨʠʜʘʚʘ ʟʥʘʯʝʥʠʝ ʝʜʠʥʩʪʚʝʥʦ ʥʘ ʦʪʜʘʚʥʘ ʦʧʨʝʜʝʣʷʝʤʘʪʘ ʬʦʨʤʘ ʥʘ ʬʘʣʦʩʲʪ ï ʤʠʪʲʪ 

ʟʘ ʢʘʩʪʨʘʮʠʷʪʘ. ʇʦ ʪʦʟʠ ʥʘʯʠʥ ʞʝʥʩʢʦʪʦ ʩʝʢʩʫʘʣʥʦ ʥʘʩʘʞʜʝʥʠʝ ʩʝ ʦʧʠʩʚʘ ʢʘʪʦ 

ʤʘʟʦʭʠʩʪʠʯʥʘ ʧʨʦʩʪʠʪʫʮʠʷ ʩ ʪʷʣʦʪʦ ʟʘ ʫʜʦʚʣʝʪʚʦʨʷʚʘʥʝ ʥʘ ʞʝʣʘʥʠʝ, ʢʦʝʪʦ ʥʝ ʝ 

ʞʝʥʩʢʦ. ʊʫʢ ʦʪʥʦʚʦ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʩʝ ʩʚʝʞʜʘ ʜʦ ʪʠʧʠʯʥʘʪʘ ʞʝʥʩʢʘ ʥʘʛʣʘʩʘ, ʥʘʩʦ-

ʯʝʥʘ ʩʘʤʦʨʘʟʨʫʰʠʪʝʣʥʦ, ʢʦʷʪʦ ʜʦʨʠ ʦʧʨʝʜʝʣʷ ʪʠʧʦʣʦʛʠʷʪʘ ʥʘ ʞʝʥʩʢʠʪʝ ʭʘʨʘʢʪʝʨʠ. 

ʄʝʭʘʥʠʟʤʠʪʝ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʩʝ ʦʙʷʩʥʷʚʘʪ ʩ ʤʥʦʞʝʩʪʚʝʥʦʩʪʪʘ ʥʘ ʞʝʥʩʢʦʪʦ ʞʝ-

ʣʘʥʠʝ, ʪ.ʝ. ʤʥʦʞʝʩʪʚʝʥʦʩʪʪʘ ʥʘ ʞʝʥʩʢʠʷ ʧʦʣʦʚ ʦʨʛʘʥ, ʦʙʫʩʣʘʚʷ ʤʥʦʞʝʩʪʚʝʥʦʩʪ ʥʘ 

ʞʝʥʩʢʦʪʦ ʞʝʣʘʥʠʝ ʠ ʩʣʝʜ ʢʘʪʦ ʝ ʦʪʭʚʲʨʣʝʥ ʘʚʪʦʝʨʦʪʠʟʤʲʪ, ʪʘʟʠ ʤʥʦʞʝʩʪʚʝʥʦʩʪ ʩʝ 

ʧʨʦʷʚʷʚʘ ʢʘʪʦ ʞʝʥʩʢʦʪʦ Ăʚʩʠʯʢʦñ ʠʣʠ Ăʦʱʝñ, ʢʦʝʪʦ ʥʘʤʠʨʘ ʠʟʨʘʟ ʚ ʞʝʣʘʥʠʝʪʦ ʜʘ ʩʝ 

ʧʨʠʪʝʞʘʚʘʪ ʚʩʠʯʢʠ ʤʲʞʝ. 

 

ɿɸʂʃʖʏɽʅʀɽ 

ʀʥʪʝʨʝʩʥʘ ʩʘ ʜʚʝʪʝ ʭʠʧʦʪʝʟʠ, ʩʚʲʨʟʘʥʠ ʩ ʚʲʟʥʠʢʚʘʥʝ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʠ ʞʝʥʩ-

ʢʘʪʘ ʩʝʢʩʫʘʣʥʦʩʪ, ʠʣʠ ʦʪ ʘʥʘʣʠʟʘ ʥʘ ʞʝʥʩʢʘʪʘ ʩʝʢʩʫʘʣʥʦʩʪ ʩʝ ʩʪʠʛʘ ʜʦ ʧʨʦʙʣʝʤʘ ʟʘ 

ʧʨʦʩʪʠʪʫʮʠʷʪʘ. ʆʯʝʚʠʜʥʦ ʜʚʘʪʘ ʘʨʛʫʤʝʥʪʘ ʩʘ Ăʧʦ ʞʝʥʩʢʠñ ʚʟʘʠʤʦʩʚʲʨʟʘʥʠ ʠ ʥʝʜʝ-

ʣʠʤʠ. ʇʦ-ʚʧʝʯʘʪʣʷʚʘʱʦʪʦ ʦʙʘʯʝ ʝ, ʯʝ ʘʢʦ ʬʝʤʠʥʠʟʤʲʪ ʠ ʤʘʩʢʫʣʠʥʠʟʤʲʪ ʠʤʘʪ ʩʧʦ-

ʨʦʚʝ ʦʪʥʦʩʥʦ ʧʨʝʚʲʟʭʦʜʩʪʚʦʪʦ ʥʘ ʝʜʠʥ ʦʪ ʜʚʘʪʘ ʧʦʣʘ, ʪʦ ʧʦ ʚʲʧʨʦʩʘ ʟʘ ʧʨʦʩʪʠʪʫʮʠ-

ʷʪʘ ʤʥʝʥʠʝʪʦ ʝ ʧʦʯʪʠ ʝʜʠʥʥʦ ʙʘʟʠʨʘʱʦ ʩʝ ʥʘ ʥʘʣʠʯʠʝʪʦ ʥʘ ʧʨʦʩʪʠʪʫʮʠʷʪʘ ʩʘʤʦ ʚ 
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ʦʙʱʝʩʪʚʦ, ʧʦʩʪʘʚʠʣʦ ʩʠ ʟʘ ʮʝʣ ʟʘʜʦʚʦʣʷʚʘʥʝ ʥʫʞʜʠʪʝ ʥʘ ʤʲʞʘ. ʄʠʪʲʪ ʟʘ ʩʚʨʲʭʤ̡ -

ʞʘ ʠʣʠ ʬʘʣʠʯʝʩʢʠʷ ʢʫʣʪ ʩʘ ʦʪʢʣʶʯʚʘʱ ʬʘʢʪʦʨ ʩʧʨʷʤʦ ʞʝʥʩʢʘʪʘ ʩʝʢʩʫʘʣʥʦʩʪ, ʤʥʦ-

ʞʝʩʪʚʝʥʦʩʪʪʘ ʥʘ ʞʝʥʩʢʦʪʦ ʞʝʣʘʥʠʝ, ʩʲʚʧʘʜʘ ʩ ʢʦʥʪʨʝʢʮʠʦʥʥʦʪʦ ʚʣʝʯʝʥʠʝ, ʢʦʝʪʦ ʝ 

ʦʩʥʦʚʘ ʥʘ ʞʝʥʩʢʘʪʘ ʩʝʢʩʫʘʣʥʦʩʪ ʢʲʤ ʧʨʦʩʪʠʪʫʠʨʘʥʝ. ʇʨʦʩʪʠʪʫʮʠʷʪʘ ʤʦʞʝ ʜʘ ʩʝ 

ʧʨʠʝʤʝ ʠʟʚʲʥ ʧʨʝʢʠʷ ʩʠ ʩʤʠʩʲʣ, ʢʘʪʦ ʯʝʨʪʘ ʥʘ ʞʝʥʩʢʠʷ ʭʘʨʘʢʪʝʨ ʠʣʠ ʥʘ ʞʝʥʩʢʘ 

ʥʘʛʣʘʩʘ ʩʲʯʝʪʘʥʘ ʩʲʩ ʩʢʣʦʥʥʦʩʪ ʢʲʤ ʧʨʝʜʣʘʛʘʥʝ ʥʘ ʩʝʙʝ ʩʠ ʢʘʪʦ ʦʙʝʢʪ ʥʘ ʭʘʨʝʩʚʘʥʝ, 

ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʝʪʦ ʩʝ ʫʜʦʚʣʝʪʚʦʨʷʚʘ ʞʝʣʘʥʠʝʪʦ ʟʘ ʩʝʙʝʫʪʚʲʨʞʜʘʚʘʥʝ, ʠʟʷʚʘ ʠ 

ʚʣʘʩʪ. 
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Abstract: Information security includes protection of information resources belonging to 

any type of network without concerning its purpose, topology or way of implementation. 
Following this point of view, the theoretical study, analysis and research of information se-

curity therefore should be considered out from the general to the particular and specific ap-

plication to any information resource. 
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ʀʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʝ ʚʘʞʝʥ ʝʣʝʤʝʥʪ ʧʨʠ ʦʧʘʟʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʠʪʝ ʨʝʩʫʨʩʠ ʚ ʦʨʛʘʥʠʟʘʮʠʠʪʝ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ ʦʙʭʚʘʱʘ ʦʧʘʟʚʘʥʝ ʥʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʠʪʝ ʨʝʩʫʨʩʠ ʚʲʚ ʚʩʝʢʠ ʚʠʜ ʤʨʝʞʘ ʙʝʟ ʟʥʘʯʝʥʠʝ ʢʘʢʚʦ ʝ ʥʝʡʥʦʪʦ 

ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ, ʪʦʧʦʣʦʛʠʷ ʠʣʠ ʥʘʯʠʥ ʥʘ ʨʝʘʣʠʟʘʮʠʷ. ʀʟʭʦʞʜʘʡʢʠ ʦʪ ʪʘʟʠ ʧʦʟʠʮʠʷ, 

ʪʝʦʨʝʪʠʯʥʦʪʦ ʠʟʫʯʘʚʘʥʝ, ʘʥʘʣʠʟʠʨʘʥʝ ʠ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ 

ʩʣʝʜʚʘ ʜʘ ʙʲʜʝ ʢʦʤʧʣʝʢʩʥʦ ʦʪ ʦʙʱʦʪʦ ʢʲʤ ʯʘʩʪʥʦʪʦ ʠ ʢʦʥʢʨʝʪʥʦ ʧʨʠʣʦʞʝʥʠʝ ʩʧʨʷ-

ʤʦ ʚʩʝʢʠ ʝʜʠʥ ʠʥʬʦʨʤʘʮʠʦʥʝʥ ʨʝʩʫʨʩ.  

ʅʘʩʪʦʷʱʠʷʪ ʜʦʢʣʘʜ ʠʤʘ ʟʘ ʮʝʣ ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʤʫʣʘʮʠʦʥʝʥ ʤʦʜʝʣ ʟʘ ʠʟʩʣʝʜʚʘʥʝ 

ʥʘ ʘʪʘʢʠ ʦʪ ʪʠʧʘ Ăʦʪʢʘʟ ʥʘ ʦʙʩʣʫʞʚʘʥʝñ.  

ɿʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʧʦʩʪʘʚʝʥʘʪʘ ʮʝʣ ʩʘ ʨʝʰʝʥʠ ʩʣʝʜʥʠʪʝ ʟʘʜʘʯʠ: 

- ʠʟʙʦʨ ʥʘ ʩʠʤʫʣʘʮʠʦʥʥʘ ʩʨʝʜʘ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʘʪʘʢʠʪʝ; 

- ʩʲʟʜʘʚʘʥʝ ʥʘ ʩʠʤʫʣʘʮʠʦʥʝʥ ʤʦʜʝʣ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʧʦʩʪʘʥʦʚʢʘ); 

- ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʘʪʘʢʠ ʦʪ ʪʠʧʘ Ăʦʪʢʘʟ ʥʘ ʦʙʩʣʫʞʚʘʥʝñ; 

1. ʀʟʙʦʨ ʥʘ ʩʠʤʫʣʘʮʠʦʥʥʘ ʩʨʝʜʘ  

ʉʲʱʝʩʪʚʫʚʘʪ ʨʝʜʠʮʘ ʝʤʫʣʘʪʦʨʠ ʥʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠ ʩʨʝʜʩʪʚʘ ʩ ʚʲʟʤʦʞʥʦʩʪ 

ʟʘ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʤʨʝʞʦʚ ʪʨʘʬʠʢ ʟʘ ʮʝʣʠʪʝ ʥʘ ʠʟʫʯʘʚʘʥʝʪʦ ʥʘ ʢʦʤʧʶʪʲʨʥʠ ʘʪʘʢʠ ʦʪ 

ʪʠʧ Ăʦʪʢʘʟ ʥʘ ʦʙʩʣʫʞʚʘʥʝò ʟʘ ʮʝʣʠʪʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨʥʦʩʪ. ʅʘʡ-ʰʠʨʦʢʦ 

ʨʘʟʧʨʦʩʪʨʘʥʝʥʠʪʝ ʩʘ Cisco VIRL, Cisco Packet Tracer, GNS3, UNetLab ʠ ʜʨʫʛʠ. 

ʇʨʠʯʠʥʠʪʝ ʟʘ ʠʟʙʦʨ ʥʘ GNS3 ʟʘ ʩʨʝʜʘ ʟʘ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʩʣʝʜʥʠʪʝ: 
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- GNS3 ʧʦʟʚʦʣʷʚʘ ʝʤʫʣʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʤʨʝʞʦʚʠ ʫʩʪʨʦʡʩʪʚʘ, ʚʢʣʶʯʠʪʝʣ-

ʥʦ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʥʘ Cisco, Mikrotik, Jupiter, CheckPoint ʠ ʜʨʫʛʠ ʢʘʪʦ ʧʨʝʜʣʘʛʘ 

ʧʲʣʝʥ ʜʦʩʪʲʧ ʜʦ ʚʩʠʯʢʠ ʬʫʥʢʮʠʦʥʘʣʥʦʩʪʠ ʥʘ ʫʩʪʨʦʡʩʪʚʘʪʘ, ʜʦʢʘʪʦ ʧʨʠ Cisco Packet 

Tracer ʥʘʧʨʠʤʝʨ ʛʦʣʷʤʘ ʯʘʩʪ ʦʪ ʬʫʥʢʮʠʠʪʝ ʩʘ ʥʝʜʦʩʪʲʧʥʠ; 

- ɺʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʝʤʫʣʠʨʘʥʝ ʥʘ ʫʩʪʨʦʡʩʪʚʘ ʥʘ ʨʘʟʣʠʯʥʠ ʧʨʦʠʟʚʦʜʠʪʝʣʠ 

ʧʦʟʚʦʣʷʚʘ ʠʟʛʨʘʞʜʘʥʝ ʠ ʩʠʤʫʣʠʨʘʥʝ  ʥʘ ʭʝʪʝʨʦʛʝʥʥʠ ʤʨʝʞʠ ʚ ʛʨʘʬʠʯʝʥ ʨʝʞʠʤ ʩʲʩ 

ʠʟʢʣʶʯʠʪʝʣʥʦ ʛʦʣʷʤʦ ʧʨʠʙʣʠʞʝʥʠʝ ʩʧʨʷʤʦ ʬʫʥʢʮʠʦʥʠʨʘʥʝʪʦ ʠʤ ʚ ʨʝʘʣʥʠ ʫʩʣʦʚʠʷ; 

- GNS3 ʧʦʟʚʦʣʷʚʘ ʚʢʣʶʯʚʘʥʝ ʚ ʩʠʤʫʣʘʮʠʠʪʝ ʥʘ ʥʘʧʲʣʥʦ ʬʫʥʢʮʠʦʥʠʨʘʱʠ 

ʚʠʨʪʫʘʣʥʠ ʤʘʰʠʥʠ ʩ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ, ʯʠʠʪʦ ʬʫʥʢʮʠʠ ʩʘ ʥʘʧʲʣʥʦ 

ʜʦʩʪʲʧʥʠ ʧʦ ʚʨʝʤʝ ʥʘ ʩʠʤʫʣʘʮʠʷʪʘ. ʇʨʠʯʠʥʘʪʘ ʟʘ ʪʦʚʘ ʝ ʧʲʣʥʘʪʘ ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ 

VirtualBox, Virtual PC ʠ ʩʦʬʪʫʝʨʥʠʪʝ ʧʨʦʜʫʢʪʠ ʥʘ VMware. ɹʝʟʧʨʦʙʣʝʤʥʦ ʩʠʤʫʣʘ-

ʮʠʦʥʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʤʦʞʝ ʜʘ ʙʲʜʝ ʢʦʥʬʠʛʫʨʠʨʘʥʘ ʟʘ ʨʘʙʦʪʘ ʧʘʨʘʣʝʣʥʦ ʩ ʨʝʘʣʥʠ 

ʫʩʪʨʦʡʩʪʚʘ, ʦʩʠʛʫʨʷʚʘʥʝ ʥʘ ʜʦʩʪʲʧ ʜʦ ʀʥʪʝʨʥʝʪ, ʠʟʛʨʘʞʜʘʥʝ ʥʘ VPN ʠ ʪ.ʥ. 

- GNS3 ʝ ʩʦʬʪʫʝʨʝʥ ʧʨʦʜʫʢʪ ʩ ʦʪʚʦʨʝʥ ʢʦʜ ʟʘ ʨʘʟʣʠʢʘ ʦʪ Boson NetSim, 

Cisco VIRL ʠ ʜʨʫʛʠ, ʢʘʪʦ ʪʦʚʘ ʤʫ ʧʨʝʜʠʤʩʪʚʦ ʥʘʨʝʜ ʩ ʧʨʝʜʣʘʛʘʥʠʪʝ ʬʫʥʢʮʠʦʥʘʣ-

ʥʦʩʪʠ ʛʦ ʧʨʘʚʠ ʧʨʝʜʧʦʯʠʪʘʥ ʧʨʠ ʩʠʤʫʣʠʨʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʪʦʧʦʣʦʛʠʯʥʠ ʤʨʝʞʠ ʠ 

ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʪʨʘʬʠʢʘ; 

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʦʧʠʩʘʥʠʪʝ ʧʨʝʜʠʤʩʪʚʘ ʟʘ ʠʟʩʣʝʜʚʘʥʝ ʥʘ ʠʥʬʦʨʤʘʮʠʦʥʥʘʪʘ ʩʠʛʫʨ-

ʥʦʩʪ ʦʪ ʛʣʝʜʥʘ ʪʦʯʢʘ ʥʘ ʢʦʤʧʶʪʲʨʥʠʪʝ ʘʪʘʢʠ ʦʪ ʪʠʧʘ Ăʦʪʢʘʟ ʥʘ ʦʙʩʣʫʞʚʘʥʝñ ʝ ʠʟʙ-

ʨʘʥʘ ʩʠʤʫʣʘʮʠʦʥʥʘ ʩʨʝʜʘ ʥʘ ʙʘʟʘʪʘ ʥʘ GNS3 (Graphical Network Simulator 3). 

1.1. ʆʧʠʩʘʥʠʝ ʥʘ ʤʨʝʞʦʚʠʷ ʩʠʤʫʣʘʪʦʨʘ GNS3 

GNS3 (Graphical Network Simulator 3) ʝ ʛʨʘʬʠʯʝʥ ʩʠʤʫʣʘʪʦʨ ʥʘ ʢʦʤʧʶʪʲʨʥʠ 

ʤʨʝʞʠ ʩ ʦʪʚʦʨʝʥ ʢʦʜ, ʢʦʡʪʦ ʧʦʟʚʦʣʷʚʘ ʝʤʫʣʘʮʠʷ ʠ ʦʙʫʯʝʥʠʝ ʥʘ ʨʘʟʣʠʯʥʠ ʧʦ ʩʣʦʞ-

ʥʦʩʪ ʤʨʝʞʠ. GNS3 ʧʦʜʜʲʨʞʘ ʨʘʙʦʪʘ ʩʲʩ ʚʠʨʪʫʘʣʥʠ ʤʘʰʠʥʠ ʢʘʪʦ VMWare, 

VirtualBox ʠ Virtual PC, ʢʦʝʪʦ ʧʦʟʚʦʣʷʚʘ ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ ʦʧʝʨʘʮʠʦʥʥʠ 

ʩʠʩʪʝʤʠ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʟʘʦʙʠʢʘʣʷʱʘ ʩʨʝʜʘ. GNS3 ʧʦʜʜʲʨʞʘ ʝʤʫʣʘʮʠʷ ʥʘ Cisco IOS 

ʚ̡ ʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ ʧʦʩʨʝʜʩʪʚʦʤ Dynagen. GNS3 ʧʦʜʜʲʨʞʘ ʦʩʚʝʥ ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ 

ʥʘ Cisco, ʥʦ ʠ Juniper, Mikrotik, CheckPoint ʠ ʜʨʫʛʠ. GNS3 ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʦʩʠʛʫʨʠ 

ʦʢʦʣʦ 1000 ʧʘʢʝʪʠ ʚ ʩʝʢʫʥʜʘ ʚʲʚ ʚʠʨʪʫʘʣʥʘ ʩʨʝʜʘ, ʜʦʢʘʪʦ ʝʜʠʥ ʥʦʨʤʘʣʝʥ ʨʫʪʝʨ 

ʦʩʠʛʫʨʷʚʘ ʩʪʦ ʜʦ ʭʠʣʷʜʘ ʧʲʪʠ ʧʦ-ʛʦʣʷʤʘ ʧʨʦʧʫʩʢʘʪʝʣʥʘ ʩʧʦʩʦʙʥʦʩʪ. GNS3 ʥʝ ʙʠ 

ʤʦʛʣʘ ʜʘ ʟʘʝʤʝ ʤʷʩʪʦʪʦ ʥʘ ʠʩʪʠʥʩʢʠ ʨʫʪʝʨ, ʚʲʧʨʝʢʠ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʠʟʧʦʣʟʚʘʥʝ ʚ 

ʨʝʘʣʥʘ ʤʨʝʞʘ, ʥʦ ʩʝ ʷʚʷʚʘ ʙʝʟʮʝʥʝʥ ʠʥʩʪʨʫʤʝʥʪ ʟʘ ʦʙʫʯʝʥʠʝ ʠ ʪʝʩʪʚʘʥʝ ʚ ʣʘʙʦʨʘ-

ʪʦʨʥʠ ʫʩʣʦʚʠʷ. GNS3 ʝ ʨʘʟʨʘʙʦʪʝʥ ʧʨʝʜʠʤʥʦ ʦʪ Jeremy Grossmann, ʢʘʪʦ ʧʨʠ ʥʝʛʦ-

ʚʦʪʦ ʨʘʟʚʠʪʠʝ ʠ ʫʩʲʚʲʨʰʝʥʩʪʚʘʥʝ ʩʘ ʨʘʙʦʪʠʣʠ ʦʱʝ David Ruiz, Romain Lamaison, 

Aur®lien Levesque, ʠ Xavier Alt . GNS3 ʠʟʧʦʣʟʚʘ ʩʣʝʜʥʠʪʝ ʩʦʬʪʫʝʨ: 
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ʌʠʛ. 1. ɺʢʣʶʯʝʥʠ ʤʨʝʞʦʚʠ ʠʥʩʪʨʫʤʝʥʪʠ 

ʚ ʧʘʢʝʪʘ ʥʘ Graphical Network Simulator 3 

 

WinPcap (Windows Packet Caption) ʝ ʠʥʩʪʨʫʤʝʥʪ ʩ ʦʪʚʦʨʝʥ ʢʦʜ  ʟʘ ʫʣʘʚʷʥʝ ʠ 

ʧʨʝʜʘʚʘʥʝ ʥʘ ʤʨʝʞʦʚʠ ʧʘʢʝʪʠ ʚ MS Windows ʙʘʟʠʨʘʥʠ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. 

ʇʦʜʜʲʨʞʘ ʩʝ ʟʘ ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ Windows XP, Vista, 2008, Win7 ʠ 2008R2 . 

ɺʝʨʩʠʷʪʘ ʟʘ MS Windows 10, ʢʦʷʪʦ ʧʦʜʜʲʨʞʘ NDIS ʜʨʘʡʚʝʨ ʚʝʨʩʠʷ 6.x ʝ 

Win10PCap. WinPcap ʠʤʘ ʜʦʧʲʣʥʠʪʝʣʥʠ ʧʦʣʝʟʥʠ ʬʫʥʢʮʠʠ, ʚʢʣʶʯʠʪʝʣʥʦ ʧʘʢʝʪʠ ʟʘ 

ʬʠʣʪʨʠʨʘʥʝ, ʤʨʝʞʦʚʘ ʩʪʘʪʠʩʪʠʢʘ ʠ ʜʠʩʪʘʥʮʠʦʥʥʦ ʫʣʘʚʷʥʝ ʥʘ ʧʘʢʝʪʠ. 

WinPcap ʩʝ ʩʲʩʪʦʠ ʦʪ ʜʨʘʡʚʝʨ, ʢʦʡʪʦ ʩʝ ʠʥʩʪʘʣʠʨʘ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʟʘ 

ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʜʦʩʪʲʧ ʥʘ ʥʠʩʢʦ ʥʠʚʦ ʥʘ ʤʨʝʞʘʪʘ, ʠ ʙʠʙʣʠʦʪʝʢʘ, ʢʦʷʪʦ ʩʝ ʠʟʧʦʣʟʚʘ ʟʘ 

ʣʝʩʝʥ ʜʦʩʪʲʧ ʜʦ ʪʨʘʬʠʢʘ ʥʘ ʥʠʩʢʦ ʥʠʚʦ ʦʪ ʤʨʝʞʘʪʘ. ʊʘʟʠ ʙʠʙʣʠʦʪʝʢʘ ʩʲʜʲʨʞʘ 

libpcap Unix API Windows. 

WinPcap ʧʦʜʜʲʨʞʘ ʧʨʦʪʦʢʦʣʥʠ ʘʥʘʣʠʟʘʪʦʨʠ, ʤʨʝʞʦʚʠ ʤʦʥʠʪʦʨʠ, ʩʠʩʪʝʤʠ ʟʘ 

ʦʪʢʨʠʚʘʥʝ ʥʘ ʧʨʦʥʠʢʚʘʥʝ ʚ ʤʨʝʞʘʪʘ, ʧʦʜʩʣʫʰʚʘʥʝ, ʛʝʥʝʨʘʪʦʨʠ ʥʘ ʪʨʘʬʠʢ ʠ ʤʨʝ-

ʞʦʚʠ ʪʝʩʪʝʨʠ, ʢʣʘʩʠʬʠʮʠʨʘʥʠ ʧʦ ʩʣʝʜʥʠʷ ʥʘʯʠʥ: 

Å ʫʣʷʚʷʥʝ ʥʘ ʧʘʢʝʪʠ, ʢʘʢʪʦ ʥʘ ʪʝʟʠ, ʧʨʝʜʥʘʟʥʘʯʝʥʠ ʟʘ ʤʘʰʠʥʘʪʘ, ʢʲʜʝʪʦ ʪʦʡ 

ʩʝ ʜʚʠʞʠ ʠ ʪʝʟʠ, ʢʦʠʪʦ ʩʝ ʦʙʤʝʥʷʪ ʩ ʜʨʫʛʠ ʠʟʪʦʯʥʠʮʠ; 

Å ʬʠʣʪʨʠʨʘʥʝ ʥʘ ʧʘʢʝʪʠʪʝ ʩʧʦʨʝʜ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʜʝʬʠʥʠʨʘʥʠ ʧʨʘʚʠʣʘ, ʧʨʝ-

ʜʠ ʜʘ ʛʠ ʨʘʟʧʨʘʪʠ ʥʘ ʟʘʷʚʣʝʥʠʝʪʦ; 

Å ʧʨʝʜʘʚʘʥʝ ʥʘ ʧʦʪʨʝʙʠʪʝʣʩʢʠ ʧʘʢʝʪʠ ʢʲʤ ʤʨʝʞʘʪʘ; 

Å ʩʲʙʠʨʘʥʝ ʥʘ ʩʪʘʪʠʩʪʠʯʝʩʢʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʤʨʝʞʦʚʠʷ ʪʨʘʬʠʢ. 

WinPcap ʧʦʣʫʯʘʚʘ ʠ ʠʟʧʨʘʱʘ ʧʘʢʝʪʠʪʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʧʦʣʟʚʘʥʠʪʝ ʧʨʦʪʦʢʦʣʠ. 

ʊʦʚʘ ʦʟʥʘʯʘʚʘ, ʯʝ ʪʷ ʥʝ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʜʘ ʙʣʦʢʠʨʘ, ʬʠʣʪʨʠʨʘ ʠʣʠ ʤʘʥʠʧʫʣʠʨʘ ʪʨʘʬʠ-

ʢʘ, ʛʝʥʝʨʠʨʘʥ ʦʪ ʜʨʫʛʠ ʧʨʦʛʨʘʤʠ ʥʘ ʩʲʱʘʪʘ ʤʘʰʠʥʘ: WinPCap ʧʨʦʯʠʪʘ ʫʣʦʚʝʥʠʪʝ 

ʧʘʢʝʪʠ, ʢʦʠʪʦ ʧʨʝʤʠʥʘʚʘʪ ʧʨʝʟ ʤʨʝʞʦʚʠʷ ʘʜʘʧʪʝʨ. ʇʦʨʘʜʠ ʪʦʚʘ  WinPCap  ʥʝ 
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ʧʨʝʜʦʩʪʘʚʷ ʥʝʦʙʭʦʜʠʤʘʪʘ ʧʦʜʜʨʲʞʢʘ ʟʘ ʧʨʠʣʦʞʝʥʠʷ ʟʘ ʦʛʨʘʥʠʯʘʚʘʥʝ ʥʘ ʪʨʘʬʠʢʘ, 

QoS ʠ ʟʘʱʠʪʥʠ ʩʪʝʥʠ. 

ʅʷʢʦʠ ʦʪ ʰʠʨʦʢʦ ʧʦʧʫʣʷʨʥʠʪʝ  ʤʨʝʞʦʚʠ ʠʥʩʪʨʫʤʝʥʪʠ, ʢʦʠʪʦ ʩʘ ʨʘʟʨʘʙʦʪʝʥʠ ʥʘ 

ʙʘʟʘʪʘ ʥʘ WinPCap ʩʘ Wireshark , Tcpdump, Nmap, Snort, NTop ʠ ʜʨ. 

Wireshark  (www.wireshark.org) ʝ ʧʘʢʝʪʝʥ ʤʨʝʞʦʚ ʘʥʘʣʠʟʘʪʦʨ, ʢʦʡʪʦ ʧʨʝʜʦʩʪʘʚʷ 

ʧʦʜʨʦʙʥʘ ʠʥʬʦʨʤʘʮʠʷ ʟʘ ʪʨʘʬʠʢʘ ʥʘ ʤʨʝʞʦʚʠʪʝ ʧʘʢʝʪʠ. Wireshark ʝ ʩ ʦʪʚʦʨʝʥ ʢʦʜ 

ʠ ʝ ʧʨʝʜʥʘʟʥʘʯʝʥ ʟʘ ʦʪʩʪʨʘʥʷʚʘʥʝ ʥʘ ʧʨʦʙʣʝʤʠ ʚ ʢʦʤʧʶʪʲʨʥʠ ʤʨʝʞʠ, ʠʟʩʣʝʜʚʘʥʝ ʥʘ 

ʠʥʮʠʜʝʥʪʠ ʧʦ ʩʠʛʫʨʥʦʩʪʪʘ ʥʘ ʤʨʝʞʘʪʘ, ʢʘʢʪʦ ʠ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʠʟʫʯʘʚʘʥʝ 

ʥʘ ʤʨʝʞʠʪʝ. Wireshark ʩʝ ʧʦʜʜʲʨʞʘ ʟʘ Windows ʠ UNIX ʦʧʝʨʘʮʠʦʥʥʠ ʩʠʩʪʝʤʠ. ʊʦʡ 

ʝ ʨʘʟʨʘʙʦʪʝʥ ʥʘ ʙʘʟʘʪʘ ʥʘ WinPCap ʠ ʧʨʠʪʝʞʘʚʘ ʬʫʥʢʮʠʠ ʟʘ ʛʨʘʬʠʯʥʦ ʠʟʦʙʨʘʟʷʚʘʥʝ 

ʥʘ ʧʘʢʝʪʠʪʝ, ʬʠʣʪʨʠʨʘʥʝ ʠ ʪʲʨʩʝʥʝ ʥʘ ʧʘʢʝʪʠ.  

Dynamips ʝ ʝʤʫʣʘʪʦʨ, ʢʦʡʪʦ ʧʦʜʜʲʨʞʘ Cisco ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ. ʊʦʡ ʝ ʩʲʟʜʘʜʝʥ 

ʦʪ Christophe Fillot ʚ ʥʘʯʘʣʦʪʦ ʥʘ 2005 ʛ. Dynamips ʨʘʙʦʪʠ ʚʲʨʭʫ FreeBSD , Linux , 

Mac OS X ʠʣʠ Windows ʠ ʧʦʩʨʝʜʩʪʚʦʤ ʥʝʛʦ ʤʦʞʝ ʜʘ ʩʝ ʝʤʫʣʠʨʘ ʭʘʨʜʫʝʨʘ ʥʘ ʩʝʨʠʷ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ  ʥʘ Cisco ʯʨʝʟ ʜʠʨʝʢʪʥʦ ʟʘʨʝʞʜʘʥʝ ʥʘ Cisco IOS ʩʦʬʪʫʝʨʘ ʠʟʦʙʨʘ-

ʞʝʥʠʝ ʚ ʝʤʫʣʘʪʦʨʘ , Dynamips ʝʤʫʣʠʨʘ Cisco ʧʣʘʪʬʦʨʤʠ 1700, 2600, 2691, 3600, 

3725, 3745, ʠ 7200. 

ʆʪ ʦʢʪʦʤʚʨʠ 2007 ʛ. ʨʘʟʚʠʪʠʝʪʦ ʥʘ Dynamips ʧʨʦʜʲʣʞʘʚʘ ʙʣʘʛʦʜʘʨʝʥʠʝ ʥʘ ʫʩʠ-

ʣʠʷʪʘ ʥʘ ʧʨʦʝʢʪʘ GNS. ʂʲʤ ʤʦʤʝʥʪʘ ʘʢʪʫʘʣʥʘʪʘ ʚʝʨʩʠʷ ʥʘ Dynamips ʝ 0.2.14-Dev ʟʘ 

Windows, Linux ʠ OS X, ʠ ʚʝʨʩʠʷ 0.2.8-RC2 ʥʘ Solaris. ʀʟʭʦʜʥʠʷʪ ʢʦʜ ʩʝ ʨʘʟʧʨʦ-

ʩʪʨʘʥʷʚʘ ʧʦʜ GNU GPL . 

2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʥʘ ʧʦʩʪʘʥʦʚʢʘ 

ɿʘ ʮʝʣʠʪʝ ʥʘ ʥʘʩʪʦʷʱʘʪʘ ʨʘʟʨʘʙʦʪʢʘ ʝ ʠʟʧʦʣʟʚʘʥʘ ʥʘʩʣʦʞʝʥʘ IP ʙʘʟʠʨʘʥʘ ʤʨʝʞʘ, 

ʠʟʛʨʘʜʝʥʘ ʥʘ ʙʘʟʘʪʘ ʥʘ VʄWare ESXi ʩʲʨʚʲʨ [https://www.vmware.com/support], 

ʠʥʩʪʘʣʠʨʘʥ ʚʲʨʭʫ ʬʠʟʠʯʝʩʢʘ ʤʘʰʠʥʘ [3] ʩʲʩ ʩʣʝʜʥʠʪʝ ʧʘʨʘʤʝʪʨʠ: 

Manufacturer:  FUJITSU  

Model: PRIMERGY TX 120 S3p 

CPU Cores: 4 CPU x 3.092 GHz 

Processor Type: Intel (R) Xeon (R) CPU E3-1220 V2 @ 3.10 GHz 

ʆʩʥʦʚʥʘ ʯʘʩʪ ʦʪ ʠʟʩʣʝʜʚʘʥʠʷʪʘ ʩʘ ʧʨʦʚʝʜʝʥʠ ʚ ʩʝʛʤʝʥʪ 1 ʦʪ ʬʠʛ. 2.  ï ʉʭʝʤʘ ʥʘ 

ʦʧʠʪʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ. ʀʟʧʦʣʟʚʘʥʝʪʦ ʥʘ ʚʠʨʪʫʘʣʝʥ ʩʲʨʚʲʨ ʟʘ ʨʝʘʣʠʟʠʨʘʥʝ ʥʘ ʠʟʩʣʝʜ-

ʚʘʥʝʪʦ ʚ ʧʨʦʮʝʩʘ ʥʘ ʦʙʫʯʝʥʠʝ ʧʨʝʜʦʩʪʘʚʷ ʨʝʜʠʮʘ ʚʲʟʤʦʞʥʦʩʪʠ ʢʘʪʦ ʜʠʥʘʤʠʯʥʘ 

ʧʨʦʤʷʥʘ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʚʠʨʪʫʘʣʥʠʪʝ ʤʘʰʠʥʠ, ʩʧʠʨʘʥʝ ʠ ʧʫʩʢʘʥʝ ʥʘ ʨʘʟʣʠʯʥʠ 

ʚʠʨʪʫʘʣʥʠ ʤʘʰʠʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʢʦʥʢʨʝʪʥʠʪʝ ʟʘʜʘʯʠ, ʢʦʠʪʦ ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ 

ʨʝʰʝʥʠ ʠ ʜʨ.  

ɿʘ ʜʦʩʪʲʧ ʜʦ VMWare ESXi ʝ ʠʟʧʦʣʟʚʘʥ VMware vSphere Client (ʬʠʛ. 1). ʅʝʦʙ-

ʭʦʜʠʤʦ ʝ ʟʘʜʘʚʘʥʝ ʥʘ IP ʘʜʨʝʩ ʥʘ ʩʲʨʚʲʨʘ, ʧʦʪʨʝʙʠʪʝʣ ʠ ʧʘʨʦʣʘ ʟʘ ʜʦʩʪʲʧ. ʉʲʱʠʪʝ 

ʩʝ ʫʢʘʟʚʘʪ ʦʪ ʘʜʤʠʥʠʩʪʨʘʪʦʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʧʨʠ ʠʥʩʪʘʣʠʨʘʥʝ ʥʘ VMWare ESXi. 

ɿʘ ʜʦʩʪʲʧ ʜʦ ʚʠʨʪʫʘʣʥʘʪʘ ʤʘʰʠʥʘ ʩʝ ʠʟʧʦʣʟʚʘ VMware vSphere Client ʯʨʝʟ ʦʪʦ-

ʨʠʟʘʮʠʷ.  

VMWare ESXi ʩʲʨʚʲʨ ʧʦʜʜʲʨʞʘ ʩʲʟʜʘʚʘʥʝʪʦ ʤʥʦʞʝʩʪʚʦ ʦʪ ʚʠʨʪʫʘʣʥʠ ʤʘʰʠʥʠ, 

ʚ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ ʠʟʧʦʣʟʚʘʥʠʷ ʬʠʟʠʯʝʩʢʠ ʩʲʨʚʲʨ ʠ ʧʘʨʘʤʝʪʨʠʪʝ ʥʘ 

ʚʠʨʪʫʘʣʥʠʪʝ ʤʘʰʠʥʠ, ʢʦʠʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʙʲʜʘʪ ʩʲʟʜʘʜʝʥʠ. ʊʝʟʠ ʧʘʨʘʤʝʪʨʠ 

ʩʣʝʜʚʘ ʜʘ ʙʲʜʘʪ ʧʣʘʥʠʨʘʥʠ ʚʥʠʤʘʪʝʣʥʦ ʧʨʠ ʩʲʟʜʘʚʘʥʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ 

ʤʨʝʞʘ. 

ʇʨʠ ʢʦʥʬʠʛʫʨʠʨʘʥʝ ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʤʘʰʠʥʘ, ʟʘʜʲʣʞʠʪʝʣʥʠʪʝ ʧʘʨʘʤʝʪʨʠ ʩʘ ʠʤʝ 

ʥʘ ʚʠʨʪʫʘʣʥʘʪʘ ʤʘʰʠʥʘ, ʩʲʚʤʝʩʪʠʤʦʩʪ ʩ ʚʝʨʩʠʷ ʥʘ VM Ware ESXi ʩʲʨʚʲʨʘ, ʪʠʧ ʠ 
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ʚʝʨʩʠʷ ʥʘ ʦʧʝʨʘʮʠʦʥʥʘʪʘ ʩʠʩʪʝʤʘ, ʙʨʦʡ ʷʜʨʘ ʥʘ ʚʠʨʪʫʘʣʥʠʷ ʧʨʦʮʝʩʦʨ, ʦʧʝʨʘʪʠʚʥʘ 

ʧʘʤʝʪ, ʠʟʧʦʣʟʚʘʥʝ ʥʘ ʩʲʱʝʩʪʚʫʚʘʱ ʠʣʠ ʩʲʟʜʘʚʘʥʝ ʥʘ ʥʦʚ ʚʠʨʪʫʘʣʝʥ ʜʠʩʢ, ʢʘʧʘʮʠʪʝʪ 

ʥʘ ʪʚʲʨʜʠʷ ʜʠʩʢ. 

ʇʦ ʩʲʱʠʷ ʥʘʯʠʥ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʩʲʟʜʘʜʝʥʠ ʠ ʜʨʫʛʠ ʚʠʨʪʫʘʣʥʠ ʤʘʰʠʥʠ ʩ ʨʘʟ-

ʣʠʯʥʠ ʦʧʝʨʘʮʠʦʥʥʠ ʤʘʰʠʥʠ. 

ɻʨʘʬʠʯʥʠʷʪ ʚʠʜ ʥʘ ʩʭʝʤʘʪʘ ʥʘ ʦʧʠʪʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʝ ʧʦʢʘʟʘʥ ʥʘ ʬʠʛ. 2. 

 
ʌʠʛ. 2.  ʉʭʝʤʘ ʥʘ ʦʧʠʪʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ 

 

ɺ ʩʨʝʜʘʪʘ ʥʘ ʤʨʝʞʦʚʠʷ ʩʠʤʫʣʘʪʦʨ GNS3 ʦʧʠʪʥʘʪʘ ʧʦʩʪʘʚʢʘ ʝ ʨʝʘʣʠʟʠʨʘʥʘ ʧʦʩ-

ʨʝʜʩʪʚʦʤ ʥʘʣʠʯʥʠʷ ʥʘʙʦʨ ʦʪ ʝʤʫʣʘʪʦʨʠ ʟʘ ʠʟʛʨʘʞʜʘʥʝ ʥʘ ʧʨʝʜʩʪʘʚʝʥʘʪʘ ʥʘ ʬʠʛ. 2. 

ʩʭʝʤʘ ʥʘ ʦʧʠʪʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ. 

ʅʘ ʬʠʛ. 3 ʝ ʧʦʢʘʟʘʥ ʠʟʛʨʘʜʝʥʠʷʪ ʩʠʤʫʣʘʮʠʦʥʝʥ ʤʦʜʝʣ ʚʲʟ ʦʩʥʦʚʘ ʥʘ ʛʨʘʬʠʯʥʠ ̫

ʚʠʜ ʥʘ ʦʧʠʪʥʘʪʘ ʧʦʩʪʘʥʦʚʢʘ ʚ ʩʨʝʜʘ GNS3. 

ʅʘʙʣʶʜʝʥʠʝʪʦ ʥʘ ʪʨʘʬʠʢʘ ʝ ʨʝʘʣʠʟʠʨʘʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʤʨʝʞʦʚʠʷ ʘʥʘʣʠʟʘʪʦʨ 

Wireshark, ʢʦʡʪʦ ʝ ʠʥʪʝʛʨʠʨʘʥ ʚ ʩʨʝʜʘʪʘ ʥʘ GNS3. 

 

 
 

ʌʠʛ. 3.  ʉʠʤʫʣʘʮʠʦʥʝʥ ʤʦʜʝʣ ʚ ʩʨʝʜʘ GNS3  




















































































































































































































































































