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ɺɺɽɼɽʅʀɽ 

 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʷʚʣʷʶʪʩʷ ʫʯʝʙʥʳʤ ʧʦʩʦʙʠʝʤ ʢ ʧʨʘʢʪʠʯʝʩʢʠʤ 

ʨʘʙʦʪʘʤ ʧʦ ʠʟʫʯʝʥʠʶ ʄɼʂ.01.01 ʇʦʜʛʦʪʦʚʢʘ ʤʝʪʘʣʣʘ ʢ ʩʚʘʨʢʝ.  

ʉʦʩʪʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʤʦʜʫʣʷ 

ʇʄ.01 ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʦ-ʩʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʧʨʦʬʝʩʩʠʠ 15.01.05 ʉʚʘʨʱʠʢ 

(ʵʣʝʢʪʨʦʩʚʘʨʦʯʥʳʝ ʠ ʛʘʟʦʩʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ) ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ.  

ʈʘʙʦʪʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʠʷʤʠ, ʦʙʫʯʘʶʱʠʝʩʷ ʟʥʘʢʦʤʷʪʩʷ ʩ ʚʳ-

ʙʦʨʦʤ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʧʨʘʚʢʠ ʤʝʪʘʣʣʘ, ʨʘʟʤʝʪ-

ʢʠ ʢʦʥʪʫʨʦʚ ʜʝʪʘʣʝʡ, ʚʳʙʦʨʦʤ ʠʥʞʝʢʪʦʨʥʦʡ ʛʦʨʝʣʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʚʘ-

ʨʦʯʥʦʛʦ ʧʣʘʤʝʥʠ ʧʦ ʤʦʱʥʦʩʪʠ ʠ ʚʠʜʫ, ʚʳʙʦʨʦʤ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʂʦʥʪʨʦʣʴ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʩʦʙʝʩʝʜʦʚʘʥʠʷ 

ʧʦ ʦʩʥʦʚʥʳʤ ʚʦʧʨʦʩʘʤ ʠʟʫʯʘʝʤʳʭ ʪʝʤ. 
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ʇʈɸʂʊʀʏɽʉʂɸʗ ʈɸɹʆʊɸ ˉ 1 

 

ʊʝʤʘ ʟʘʥʷʪʠʷ: çɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʨʘʚʢʠ ʤʝʪʘʣʣʘè. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʧʨʘʚʢʠ ʤʝʪʘʣʣʘ; ʚʳʙʨʘʪʴ ʪʝʭʥʦʣʦʛʠʶ, ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʨʫʯ-

ʥʦʡ ʧʨʘʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʦʣʦʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ: ʥʘʟʥʘʯʝʥʠʝ, ʩʫʱʥʦʩʪʴ ʠ ʪʝʭʥʠʢʫ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝ-

ʩʘʨʥʦʡ ʦʧʝʨʘʮʠʠ ʧʨʘʚʢʘ.   

ʅʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ: ʚʳʧʦʣʥʷʪʴ ʧʨʘʚʢʫ ʧʦʣʦʩʦʚʦʛʦ ʤʝʪʘʣʣʘ, ʠʟʦʛʥʫʪʦʛʦ 

ʣʠʩʪʘ, ʟʘʢʘʣʝʥʥʳʭ ʜʝʪʘʣʝʡ, ʧʨʫʪʢʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʚʘʣʦʚ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʪʝʨʠʘʣʳ: ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʤʝ-

ʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠ ʁʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫ-

ʨʘ.  

 

ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ 

 

ʉʣʝʩʘʨʥʘʷ ʦʧʝʨʘʮʠʷ, ʧʨʠ ʧʦʤʦʱʠ ʢʦʪʦʨʦʡ ʠʟʦʛʥʫʪʦʡ ʠʣʠ ʧʦʢʦʨʦʙʣʝʥ-

ʥʦʡ ʟʘʛʦʪʦʚʢʝ ʠʣʠ ʜʝʪʘʣʠ ʧʨʠʜʘʶʪ ʧʨʘʚʠʣʴʥʫʶ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, ʥʘ-

ʟʳʚʘʝʪʩʷ ʧʨʘʚʢʦʡ. 

ʇʨʘʚʠʪʴ ʤʦʞʥʦ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʜʝʪʘʣʠ ʠʟ ʧʣʘʩʪʠʯʥʳʭ ʤʝʪʘʣʣʦʚ (ʩʪʘʣʴ, 

ʤʝʜʴ ʠ ʪ. ʜ.). ɿʘʛʦʪʦʚʢʠ ʠʣʠ ʜʝʪʘʣʠ ʠʟ ʭʨʫʧʢʠʭ ʤʝʪʘʣʣʦʚ ʧʨʘʚʠʪʴ ʥʝʣʴʟʷ. 

ʇʨʘʚʢʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʘ ʧʦʩʣʝ ʪʝʨʤʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʚʘʨʢʠ, ʧʘʷʥʠʷ ʠ 

ʧʦʩʣʝ ʚʳʨʝʟʘʥʠʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ.  

ʇʨʘʚʢʫ ʧʨʦʠʟʚʦʜʷʪ ʢʘʢ ʚ ʭʦʣʦʜʥʦʤ, ʪʘʢ ʠ ʚ ʥʘʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ.  

ʇʨʘʚʢʘ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʨʫʯʥʳʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʤʦʣʦʪʢʘ, ʢʫʚʘʣʜʳ ʥʘ ʩʪʘʣʴʥʦʡ, ʯʫʛʫʥʥʦʡ ʧʣʠʪʝ ʠʣʠ ʥʘʢʦʚʘʣʴʥʝ ʠ ʤʘʰʠʥʥʳʤ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʘʚʠʣʴʥʳʭ ʚʘʣʠʢʦʚ, ʧʨʝʩʩʦʚ ʠ ʨʘʟʣʠʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʧʨʘʚʢʠ ʫʯʠʪʳʚʘʶʪ ʭʘʨʘʢʪʝʨ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʤʝʨ ʜʝ-

ʪʘʣʠ (ʟʘʛʦʪʦʚʢʠ) ʠ ʚʝʣʠʯʠʥʫ ʧʨʦʛʠʙʘ. 

ʈʫʯʥʘʷ ʧʨʘʚʢʘ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʥʝʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʤʦʣʦʪʢʘʤʠ ʥʘ ʧʨʘʚʠʣʴʥʳʭ ʧʣʠʪʘʭ ʠ ʩʧʝʮʠʘʣʴʥʳʭ ʨʠʭʪʦʚʳʭ ʙʘʙʢʘʭ. 

 

 
ʈʠʩ. 1. ʇʨʘʚʠʣʴʥʘʷ ʧʣʠʪʘ 

 

ʇʨʘʚʠʣʴʥʘʷ ʧʣʠʪʘ (ʨʠʩ. 1) ʠʟʛʦʪʦʚʣʷʝʪʩʷ ʠʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ʩʧʣʦʰʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʠʣʠ ʩ ʨʝʙʨʘʤʠ. ʇʣʠʪʳ ʙʳʚʘʶʪ ʩʣʝʜʫʶʱʠʭ ʨʘʟʤʝʨʦʚ: 1,5Ĭ5 ʤ; 

1,5Ĭ3 ʤ, 2Ĭ2 ʤ ʠ 2Ĭ4 ʤ. ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪʳ ʜʦʣʞʥʘ ʙʳʪʴ ʨʦʚʥʦʡ ʠ 

ʯʠʩʪʦʡ. ʇʣʠʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʤʘʩʩʠʚʥʦʡ, ʪʷʞʝʣʦʡ ʠ ʜʦʩʪʘʪʦʯʥʦ ʫʩʪʦʡʯʠʚʦʡ, 
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ʯʪʦʙʳ ʧʨʠ ʫʜʘʨʘʭ ʤʦʣʦʪʢʘ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʩʦʪʨʷʩʝʥʠʡ. ʇʣʠʪʳ ʫʩʪʘʥʘʚʣʠ-

ʚʘʶʪʩʷ ʥʘ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʠʣʠ ʜʝʨʝʚʷʥʥʳʭ ʧʦʜʩʪʘʚʢʘʭ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʙʝʩ-

ʧʝʯʠʪʴ, ʢʨʦʤʝ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʩʪʴ 

 

 
ʈʠʩ. 2. ʈʠʭʪʦʚʘʣʴʥʳʝ ʙʘʙʢʠ 

 

ʈʠʭʪʦʚʘʣʴʥʳʝ ʙʘʙʢʠ (ʨʠʩ. 2) ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʠʟ ʩʪʘʣʠ ʠ ʟʘʢʘʣʠʚʘʶʪʩʷ. 

ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʙʢʠ ʤʦʞʝʪ ʙʳʪʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʣʠ ʩʬʝʨʠʯʝʩʢʦʡ 

ʨʘʜʠʫʩʦʤ R = 150ï200 ʤʤ. 

ɼʣʷ ʧʨʘʚʢʠ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ ʦʪ 1 ʜʦ 2 ʤʤ ʧʨʠʤʝʥʷʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʪʨʠ 

ʪʠʧʘ ʤʦʣʦʪʢʦʚ. ʆʥʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ: ʜʣʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ (ʛʨʫʙʦʡ) ʧʨʘʚʢʠ 

(ʨʠʩ. 3, ʘ), ʜʣʷ ʨʠʭʪʦʚʢʠ (ʛʣʘʞʝʥʠʷ) ʣʠʩʪʘ ʧʦʩʣʝ ʛʨʫʙʦʡ ʧʨʘʚʢʠ (ʨʠʩ. 3, ʙ) ʠ 

ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʜʦʚʦʜʢʠ ʣʠʩʪʘ (ʨʠʩ. 3, ʚ). 

       
                        ͊                                             ͋                                                        ͍  

ʈʠʩ. 3. ʄʦʣʦʪʢʠ, ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʧʨʘʚʢʝ 

 

ɹʦʝʢ ʧʝʨʚʦʛʦ ʤʦʣʦʪʢʘ ʚʳʧʦʣʥʝʥ ʩʦ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴ ʤʘʣʦʛʦ 

ʨʘʜʠʫʩʘ. ʋ ʚʪʦʨʦʛʦ ʤʦʣʦʪʢʘ ʨʘʜʠʫʩ ʩʬʝʨʳ ʙʦʣʴʰʝ, ʘ ʫ ʤʦʣʦʪʢʘ ʦʢʦʥʯʘʪʝʣʴ-

ʥʦʡ ʜʦʚʦʜʢʠ ʙʦʝʢ ʠʤʝʝʪ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʩ ʢʨʦʤʢʘʤʠ, ʟʘʢʨʫʛʣʝʥʥʳʤʠ ʧʦ 

ʨʘʜʠʫʩʫ 2 ʤʤ. 

ɼʣʷ ʧʨʘʚʢʠ ʣʠʩʪʦʚ ʪʦʣʱʠʥʦʡ ʦʪ 3 ʤʤ ʠ ʚʳʰʝ ʤʦʞʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʜʚʫ-

ʤʷ ʤʦʣʦʪʢʘʤʠ. ɼʣʷ ʧʨʘʚʢʠ ʜʝʪʘʣʝʡ ʩ ʦʢʦʥʯʘʪʝʣʴʥʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦ-

ʩʪʴʶ, ʘ ʪʘʢʞʝ ʪʦʥʢʠʭ ʩʪʘʣʴʥʳʭ ʠʟʜʝʣʠʡ ʠʣʠ ʟʘʛʦʪʦʚʦʢ ʠʭ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʩʧʣʘʚʦʚ ʧʨʠʤʝʥʷʶʪ ʤʦʣʦʪʢʠ ʠʟ ʤʷʛʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ð ʤʝʜʥʳʝ, ʣʘʪʫʥʥʳʝ, 

ʩʚʠʥʮʦʚʳʝ, ʜʝʨʝʚʷʥʥʳʝ. 

ʄʦʣʦʪʦʢ ʧʨʠ ʧʨʘʚʢʝ ʜʝʨʞʘʪ ʟʘ ʢʦʥʝʮ ʨʫʢʦʷʪʢʠ, ʥʝʩʠʣʴʥʦ ʟʘʞʠʤʘʷ ʝʝ ʚ 

ʨʫʢʝ. ʇʨʠ ʫʜʘʨʝ ʤʦʣʦʪʦʢ ʥʫʞʥʦ ʦʧʫʩʢʘʪʴ ʥʘ ʣʠʩʪ ʚʝʨʪʠʢʘʣʴʥʦ ʚʩʝʡ ʧʣʦʱʘ-

ʜʴʶ ʙʦʡʢʘ. 

ɼʣʷ ʧʨʘʚʢʠ ʪʦʥʢʦʛʦ ʣʠʩʪʦʚʦʛʦ ʠ ʧʦʣʦʩʥʦʛʦ ʤʝʪʘʣʣʘ ʩʣʫʞʘʪ ʪʘʢʞʝ ʤʝ-

ʪʘʣʣʠʯʝʩʢʠʝ ʠ ʜʝʨʝʚʷʥʥʳʝ ʛʣʘʜʠʣʢʠ ʠ ʙʨʫʩʢʠ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʘʚʢʫ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʨʦʠʟʚʦʜʷʪ 

ʩʣʝʩʘʨʥʳʤʠ ʤʦʣʦʪʢʘʤʠ, ʥʦ ʪʦʛʜʘ ʥʘ ʤʝʩʪʦ, ʧʦʜʣʝʞʘʱʝʝ ʧʨʘʚʢʝ, ʥʘʢʣʘʜʳʚʘʶʪ 

ʧʨʦʢʣʘʜʢʫ ʠʟ ʤʷʛʢʦʛʦ ʤʝʪʘʣʣʘ ʠ ʧʦ ʥʝʡ ʥʘʥʦʩʷʪ ʫʜʘʨʳ. 

ʇʨʠʝʤʳ ʨʫʯʥʦʡ ʧʨʘʚʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 1. 
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ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʧʨʠʝʤʳ ʨʫʯʥʦʡ ʧʨʘʚʢʠ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

 

 

ʄʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʧʨʘʚʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʠʣʴʥʳʭ 

ʚʘʣʴʮʦʚ, ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʝʩʩʦʚ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ (ʩʤ. ʪʘʙʣ. 2). 

ʄʝʪʘʣʣ ʧʦʜʚʝʨʛʘʝʪʩʷ ʧʨʘʚʢʝ, ʢʘʢ ʚ ʭʦʣʦʜʥʦʤ, ʪʘʢ ʠ ʚ ʥʘʛʨʝʪʦʤ ʩʦʩʪʦʷ-

ʥʠʠ. ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʟʘʚʠʩʠʪ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʦʛʠʙʘ, ʨʘʟʤʝʨʦʚ ʠʟʜʝʣʠʷ, ʘ ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʘ ʤʘʪʝʨʠʘʣʘ. ʇʨʘʚʢʫ ʚ ʥʘʛʨʝʪʦʤ ʩʦʩʪʦʷʥʠʠ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʠʥ-

ʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ 800ï1000Á ʉ (ʜʣʷ ʉʪ. 3), 350ï470Á ʉ (ʜʣʷ ʜʶʨʘʣʶʤʠʥʠʷ). 

ɺʳʰʝ ʥʘʛʨʝʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʝʨʝʞʦʛʫ ʤʝʪʘʣ-

ʣʘ. 

ʍʦʣʦʜʥʘʷ ʧʨʘʚʢʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 140ï

150Á ʉ, ʥʦ ʥʝʣʴʟʷ ʚʳʧʦʣʥʷʪʴ ʧʨʘʚʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 0Á ʉ, ʪʘʢ ʢʘʢ ʧʨʠ ʥʫʣʝ-

ʚʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʤʝʪʘʣʣ ʣʝʛʢʦ ʣʦʤʘʝʪʩʷ (ʭʣʘʜʥʦʣʦʤʢʦʩʪʴ).  

 
ʊʘʙʣʠʮʘ 2 

ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙʳ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʧʨʘʚʢʠ ʤʝʪʘʣʣʘ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 2 

 

 

 

 

ʍʦʜ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ, ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ 

 

1. ʀʟʫʯʠʪʝ ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʩʚʝʜʝʥʠʷ ʧʦ ʧʨʘʚʢʝ ʤʝʪʘʣʣʘ, ʠʟʣʦ-

ʞʝʥʥʳʝ ʚ ʜʘʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʦʩʧʦʣʴʟʫʡ-

ʪʝʩʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʫʯʝʙʥʦʡ ʣʠʪʝʨʘʪʫʨʦʡ.  

2. ʀʟʫʯʠʪʝ ʧʨʠʝʤʳ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʚʢʠ ʤʝʪʘʣʣʘ (ʪʘʙʣ. 1ï2). 

3. ʈʘʟʨʘʙʦʪʘʡʪʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʨʫʯʥʦʡ ʧʨʘʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʦʣʦʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

4. ʇʦʜʙʝʨʠʪʝ ʥʝʦʙʭʦʜʠʤʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʚʳʧʦʣʥʝ-

ʥʠʷ ʨʫʯʥʦʡ ʧʨʘʚʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʦʣʦʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

5. ʇʦʜʛʦʪʦʚʴʪʝʩʴ ʢ ʩʦʙʝʩʝʜʦʚʘʥʠʶ ʧʦ ʪʝʤʝ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʦʪʚʝ-

ʪʠʚ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

 

 

ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ 

 

1. ʆʬʦʨʤʠʪʝ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚr -

ʧʦʣʥʝʥʠʷ ʧʨʘʚʢʠ ʠʟʦʛʥʫʪʦʛʦ ʧʦʣʦʩʦʚʦʛʦ ʤʝʪʘʣʣʘ ʚ ʚʠʜʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʨʪʳ (ʪʘʙʣ. 3). 

2. ʆʪʚʝʪʴʪʝ ʥʘ ʢʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ. 

ʊʘʙʣʠʮʘ 3 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʢʘʨʪʘ 

çʈʫʯʥʘʷ ʧʨʘʚʢʘ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʦʣʦʩʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘè 

ʇʦʩʣʝʜʦʚʘʪʝʣʴ-

ʥʦʩʪʴ ʦʧʝʨʘʮʠʡ 

ʀʥʩʪʨʫʢʪʠʚʥʳʝ 

ʫʢʘʟʘʥʠʷ ʢ ʚʳ-

ʧʦʣʥʝʥʠʶ 

ʕʩʢʠʟ ʦʙʨʘʙʦʪʢʠ ʆʙʦʨʫʜʦʚʘʥʠʝ ʀʥʩʪʨʫʤʝʥʪʳ 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

 

1. ʏʪʦ ʥʘʟʳʚʘʶʪ ʧʨʘʚʢʦʡ? 

2. ʂʘʢʠʝ ʩʧʦʩʦʙʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʘʚʢʠ ʚʳ ʟʥʘʝʪʝ? 

3. ʂʘʢʠʝ ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʧʨʘʚʢʝ? 

4. ʂʘʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʡ ʧʣʠʪʳ? 

5. ʂʘʢʠʝ ʤʦʣʦʪʢʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʧʨʘʚʢʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ? 

6. ʂʘʢʠʝ ʚʠʜʳ ʠʟʛʠʙʘ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʦʣʦʩʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚʩʪʨʝʯʘʶʪʩʷ 

ʯʘʱʝ ʚʩʝʛʦ? 

7. ɺ ʢʘʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʷʪ ʧʨʘʚʢʫ ʧʦʣʦʩʥʦʛʦ ʤʘʪʝʨʠʘ-

ʣʘ? 

8. ʂʘʢ ʦʮʝʥʠʚʘʶʪ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʨʫʯʥʦʡ ʧʨʘʚʢʠ? 

9. ʂʘʢʦʚʳ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʚʢʠ ʠʟʦʛʥʫʪʦʛʦ ʣʠʩʪʘ? ʚʦʣʥʠʩʪʦʛʦ? ʚʳʧʫʢ-

ʣʦʛʦ? 

10. ɺ ʯʝʤ ʟʘʢʣʶʯʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʘʚʢʠ ʟʘʢʘʣʝʥʥʳʭ ʜʝʪʘʣʝʡ? 

11. ʂʘʢ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʨʘʚʢʫ ʪʦʥʢʦʡ ʧʨʦʚʦʣʦʢʠ? 

 

 

ʃʠʪʝʨʘʪʫʨʘ: 

 

ʃʠʭʘʯʝʚ ɺ.ʃ. ʆʩʥʦʚʳ ʩʣʝʩʘʨʥʦʛʦ ʜʝʣʘ: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʀʟʜ-ʚʦ: 

çʉʦʣʦʥ-ʧʨʝʩʩè, 2016. ï 112 ʩ. 
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ʇʈɸʂʊʀʏɽʉʂɸʗ ʈɸɹʆʊɸ ˉ 2 

 

ʊʝʤʘ ʟʘʥʷʪʠʷ: çɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʠ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʨʘʟʤʝʪʢʠè. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ, ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʠ 

ʧʨʘʚʠʣʘʤʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʤʝʪʢʠ ʢʦʥʪʫʨʦʚ ʜʝʪʘʣʝʡ; ʚʳʙʨʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʠ 

ʠʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʨʘʟʤʝʪʢʠ ʢʦʥʪʫʨʦʚ ʜʝʪʘʣʠ; ʚʳʧʦʣʥʷʪʴ ʨʘʟʤʝʪʢʫ ʠ ʨʘʟʜʝʣʢʫ 

ʢʨʦʤʦʢ ʜʝʪʘʣʝʡ ʧʦʜ ʩʚʘʨʢʫ ʥʘ ʯʝʨʪʝʞʘʭ. 

ʅʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ: ʥʘʟʥʘʯʝʥʠʝ, ʩʫʱʥʦʩʪʴ ʠ ʪʝʭʥʠʢʫ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝ-

ʩʘʨʥʦʡ ʦʧʝʨʘʮʠʠ ʨʘʟʤʝʪʢʘ.   

ʅʝʦʙʭʦʜʠʤʦ ʫʤʝʪʴ: ʚʳʧʦʣʥʷʪʴ ʧʦʜʛʦʪʦʚʢʫ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʪʘʣʣʘ ʢ 

ʨʘʟʤʝʪʢʝ; ʧʣʦʩʢʦʩʪʥʫʶ ʨʘʟʤʝʪʢʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ, 

ʨʠʩʦʢ ʧʦʜ ʫʛʣʦʤ; ʧʣʦʩʢʦʩʪʥʫʶ ʨʘʟʤʝʪʢʫ ʦʢʨʫʞʥʦʩʪʠ ʠ ʜʝʣʝʥʠʝ ʝʝ ʥʘ ʯʘʩʪʠ, 

ʩʦʧʨʷʞʝʥʠʷ ʧʨʷʤʳʭ ʣʠʥʠʡ ʩ ʢʨʠʚʳʤʠ ʢʨʠʚʳʭ ʣʠʥʠʡ ʩ ʢʨʠʚʳʤʠ. 

ʆʙʦʨʫʜʦʚʘʥʠʝ ʠ ʤʘʪʝʨʠʘʣʳ: ʦʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ, ʤʝ-

ʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʚʳʧʦʣʥʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ, ʫʯʝʙʥʘʷ ʣʠʪʝʨʘʪʫ-

ʨʘ.  

 

ʆʩʥʦʚʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʧʦʣʦʞʝʥʠʷ 

 

ʏʪʦʙʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʛʦʪʦʚʢʠ  ʩʥʷʪʴ ʪʦʣʴʢʦ ʧʨʠʧʫʩʢ, ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤ ʠ ʨʘʟʤʝʨʦʚ, ʟʘʛʦʪʦʚʢʫ ʜʦ ʦʙʨʘʙʦʪʢʠ ʨʘʟʤʝʯʘʶʪ. ʈʘʟ-

ʤʝʪʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʣʠʥʠʡ (ʨʠʩʦʢ), ʦʧ-

ʨʝʜʝʣʷʶʱʠʭ ʩʦʛʣʘʩʥʦ ʯʝʨʪʝʞʫ ʢʦʥʪʫʨʳ ʜʝʪʘʣʠ ʠʣʠ ʤʝʩʪʘ, ʧʦʜʣʝʞʘʱʠʝ ʦʙʨʘ-

ʙʦʪʢʝ. 

ʇʣʦʩʢʦʩʪʥʘʷ ʨʘʟʤʝʪʢʘ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ, ʠʟʛʦʪʦʚ-

ʣʷʝʤʳʭ ʠʟ ʣʠʩʪʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʊʦʯʥʦʩʪʴ ʧʣʦʩʢʦʩʪʥʦʡ ʨʘʟʤʝʪʢʠ ʥʝʚʳʩʦʢʘʷ- 

0,2ï0,5 ʤʤ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʨʘʟʤʝʪʢʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʘʷ ʚ ʤʘʰʠ-

ʥʦʩʪʨʦʝʥʠʠ, ʧʦ ʧʨʠʝʤʘʤ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʣʦʩʢʦʩʪʥʦʡ. 

ʊʦʯʢʠ ʧʨʠ ʨʘʟʤʝʪʢʝ ð ʢʝʨʥʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʥʝʙʦʣʴʰʠʝ ʫʛʣʫʙʣʝ-

ʥʠʷ. ʃʠʥʠʠ, ʥʘʥʦʩʠʤʳʝ ʧʨʠ ʨʘʟʤʝʪʢʝ, ʥʘʟʳʚʘʶʪ ʨʠʩʢʘʤʠ. 

ʈʠʩʢʠ ʠ ʢʝʨʥʳ ʥʘʥʦʩʷʪ ʥʘ ʟʘʛʦʪʦʚʢʫ ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʳʭ ʨʘʟʤʝ-

ʪʦʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʯʝʨʪʠʣʦʢ, ʨʘʟʤʝʪʦʯʥʳʭ ʮʠʨʢʫʣʝʡ, ʢʝʨʥʝʨʦʚ, ʘ ʪʘʢʞʝ 

ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʣʠʥʝʝʢ, ʩʣʝʩʘʨʥʳʭ ʫʛʦʣʴʥʠʢʦʚ ʠ ʨʘʟʤʝʪʦʯʥʳʭ ʤʦʣʦʪʢʦʚ.  

ʈʘʟʤʝʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʣʠʙʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʚʝʨʩʪʘʢʘʭ, ʣʠʙʦ ʞʝ ʥʘ 

ʨʘʟʤʝʪʦʯʥʳʭ ʧʣʠʪʘʭ, ʥʘ ʢʦʪʦʨʳʭ ʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʩʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʠ ʠʥ-

ʩʪʨʫʤʝʥʪʳ. 

ʈʘʟʤʝʪʦʯʥʳʝ ʧʣʠʪʳ ʦʪʣʠʚʘʶʪʩʷ ʠʟ ʩʝʨʦʛʦ ʤʝʣʢʦʟʝʨʥʠʩʪʦʛʦ ʯʫʛʫʥʘ. 

ʆʥʠ ʠʤʝʶʪ ʨʝʙʨʠʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʯʪʦ ʧʨʠʜʘʝʪ ʠʤ ʞʝʩʪʢʦʩʪʴ ʧʨʠ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʤ ʚʝʩʝ. ʈʘʙʦʯʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʟʤʝʪʦʯʥʳʭ ʧʣʠʪ ʜʦʣʞʥʳ 

ʙʳʪʴ ʪʦʯʥʦ ʦʙʨʘʙʦʪʘʥʳ. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʧʥʳʭ ʨʘʟʤʝʪʦʯʥʳʭ ʧʣʠʪ ʧʨʦ-

ʩʪʨʘʛʠʚʘʶʪ ʥʝʛʣʫʙʦʢʠʝ ʧʨʦʜʦʣʴʥʳʝ ʠ ʧʦʧʝʨʝʯʥʳʝ ʢʘʥʘʚʢʠ ʛʣʫʙʠʥʦʡ ʠ ʰʠʨʠ-

ʥʦʡ 1ï2 ʤʤ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪʳ ʦʢʘʟʳʚʘʝʪʩʷ ʨʘʟʜʝʣʝʥ-

ʥʦʡ ʥʘ ʢʚʘʜʨʘʪʥʳʝ ʫʯʘʩʪʢʠ. 



16 
 

ɹʦʣʴʰʠʝ ʨʘʟʤʝʪʦʯʥʳʝ ʧʣʠʪʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ ʩʧʝʮʠʘʣʴʥʳʭ ʧʦʜ-

ʩʪʘʚʢʘʭ (ʪʫʤʙʘʭ) ʩ ʚʳʜʚʠʞʥʳʤʠ ʷʱʠʢʘʤʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

(ʨʠʩ. 4, ʘ). ʈʘʟʤʝʪʦʯʥʳʝ ʧʣʠʪʳ ʤʘʣʳʭ ʨʘʟʤʝʨʦʚ ʧʦʤʝʱʘʶʪʩʷ ʥʘ ʩʪʦʣʘʭ 

(ʨʠʩ. 4, ʙ) ʠʣʠ ʥʘ ʜʝʨʝʚʷʥʥʳʭ ʧʦʜʩʪʘʚʘʭ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʥʘ ʚʝʨʩʪʘʢʘʭ. 

 
ʈʠʩ. 4. ʈʘʟʤʝʪʦʯʥʳʝ ʧʣʠʪʳ: 

ʘ ï ʥʘ ʧʦʜʩʪʘʚʢʝ; ʙ ï ʥʘ ʩʪʦʣʝ 

 

ʈʘʟʤʝʪʢʫ ʚʳʧʦʣʥʷʶʪ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ: ʯʝʨʪʠʣʦʢ, 

ʨʘʟʤʝʪʦʯʥʳʭ ʮʠʨʢʫʣʝʡ, ʢʝʨʥʝʨʦʚ, ʘ ʪʘʢʞʝ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʣʠʥʝʝʢ, ʩʣʝʩʘʨʥʳʭ 

ʫʛʦʣʴʥʠʢʦʚ ʠ ʨʘʟʤʝʪʦʯʥʳʭ ʤʦʣʦʪʢʦʚ (ʩʤ. ʪʘʙʣ. 4ï5). 

 
ʊʘʙʣʠʮʘ 4 

ʀʥʩʪʨʫʤʝʥʪʳ ʜʣʷ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʪʦʯʥʳʭ ʨʠʩʦʢ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 4 

 

 

 

 


