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ɺɺɽɼɽʅʀɽ 

ʂʫʨʩʦʚʦʡ ʧʨʦʝʢʪ ʧʦ ʇʄ.01 ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ  

ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ  

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʊʝʭʥʦʣʦʛʠʷ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʧʨʠʟʚʘʥʘ ʟʘʢʨʝʧʠʪʴ ʠ ʨʘʩʰʠʨʠʪʴ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʣʝʢʮʠʷʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʟʘʥʷʪʠʷʭ. ʉʠʩʪʝʤʘ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ (ʧʨʦʝʢʪʦʚ) ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʠʨʦʚʘʪʴ ʫ ʩʪʫʜʝʥʪʦʚ ʫʤʝʥʠʷ 

ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʜʘʯ. ʂʫʨʩʦʚʘʷ ʨʘʙʦʪʘ (ʧʨʦʝʢʪ) ʧʦ 

ʇʄ.01 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʫʯʝʙʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ ʩʪʫʜʝʥʪʘ, 

ʷʚʣʷʷʩʴ  ʚʘʞʥʳʤ ʵʣʝʤʝʥʪʦʤ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʘʩʪʦʷʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʯʝʙʥʳʤ 

ʧʣʘʥʦʤ ʠ ʧʨʦʛʨʘʤʤʦʡ ʢʫʨʩʘ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪ ʮʝʣʠ, ʦʩʥʦʚʥʫʶ ʪʝʤʘʪʠʢʫ, ʦʙʲʝʤ, ʩʪʨʫʢʪʫʨʫ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʝʡ, ʧʦʨʷʜʦʢ ʦʬʦʨʤʣʝʥʠʷ, ʚʳʧʦʣʥʝʥʠʷ ʠ ʟʘʱʠʪʳ. 

ɺ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ ʜʝʪʘʣʝʡ ʥʘ 

ʤʝʪʘʣʣʦʨʝʞʫʱʝʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʇʨʠʚʝʜʝʥʳ ʤʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ: 

Á ʧʦ ʘʥʘʣʠʟʫ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʜʝʪʘʣʷʤ,  

Á ʧʦ ʚʳʙʦʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ,  

Á ʧʦ ʚʳʙʦʨʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ,  

Á ʧʦ ʨʘʩʯʝʪʫ  ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ,  

Á ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ, ʨʘʩʯʝʪʦʚ ʨʝʞʠʤʦʚ 

ʨʝʟʘʥʠʷ ʠ ʥʦʨʤ ʚʨʝʤʝʥʠ,  

Á ʧʦ ʚʳʙʦʨʫ  ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʨʝʜʩʪʚ ʢʦʥʪʨʦʣʷ. 

Á ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ  ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʠ 

 

ɼʘʥʥʦʝ ʧʦʩʦʙʠʝ ʙʫʜʝʪ ʧʦʣʝʟʥʦ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ (ʧʨʦʝʢʪʦʚ). 

 

ʎɽʃʀ ʀ ɿɸɼɸʏʀ ʂʋʈʉʆɺʆɻʆ ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ 

 

ʎʝʣʴʶ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʦ ʇʄ.01 ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ, ʟʘʢʨʝʧʣʝʥʠʝ ʠ ʨʘʩʰʠʨʝʥʠʝ ʦʙʲʝʤʘ 

ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʇʄ.01.ʘ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʘʫʯʠʪʴ ʩʪʫʜʝʥʪʦʚ 

ʧʨʘʚʠʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʟʥʘʥʠʷ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʚʦʡ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʧʦʣʫʯʝʥʥʳʡ ʚʦ ʚʨʝʤʷ ʧʨʘʢʪʠʢ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʞʝ ʧʦʜʛʦʪʦʚʠʪʴ ʩʪʫʜʝʥʪʦʚ ʢ ʢʫʨʩʦʚʦʤʫ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. 

ʅʘ ʵʪʘʧʝ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: 

 ʨʘʩʰʠʨʝʥʠʝ, ʫʛʣʫʙʣʝʥʠʝ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʟʥʘʥʠʡ 
ʩʪʫʜʝʥʪʦʚ, ʠ ʧʨʠʤʝʥʝʥʠʝ ʵʪʠʭ ʟʥʘʥʠʡ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʝʩʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ, ʚʢʣʶʯʘʷ ʩʨʝʜʩʪʚʘ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʩʥʘʱʝʥʠʷ; 

  ʨʘʟʚʠʪʠʝ ʠ ʟʘʢʨʝʧʣʝʥʠʝ ʥʘʚʳʢʦʚ ʚʝʜʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʪʚʦʨʯʝʩʢʦʡ 

ʠʥʞʝʥʝʨʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʝ (ʧʨʦʝʢʪʝ) ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʵʢʦʥʦʤʠʶ ʟʘʪʨʘʪ ʪʨʫʜʘ, ʤʘʪʝʨʠʘʣʦʚ, ʫʣʫʯʰʝʥʠʝ 

ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʠ ʜʨʫʛʠʝ ʟʘʜʘʯʠ.  

ʂʫʨʩʦʚʳʝ ʨʘʙʦʪʳ (ʧʨʦʝʢʪʳ) ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʴʥʳʤʠ, ʪ.ʝ. ʩʦʜʝʨʞʘʪʴ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, ʠʤʝʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʮʝʥʥʦʩʪʴ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʜʝʣʝʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʧʝʨʝʚʦʦʨʫʞʝʥʠʶ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʟʤʦʞʥʦʩʪʝʡ ʪʝʭʥʠʢʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʵʣʝʤʝʥʪʦʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʛʦ 
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ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʊʝʤʳ ʢʫʨʩʦʚʳʭ ʨʘʙʦʪ (ʧʨʦʝʢʪʦʚ) ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ: 

 ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʩʦʢʦʝ ʢʘʯʝʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ, ʙʝʟʦʪʢʘʟʥʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʤʘʰʠʥ; 

 ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ, ʤʘʣʦʦʪʭʦʜʥʳʭ ʠ ʙʝʟʦʪʭʦʜʥʳʭ 
ʪʝʭʥʦʣʦʛʠʡ; 

 ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʚʥʝʜʨʝʥʠʶ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʦʩʥʘʱʝʥʠʷ; 

 ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ, 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʧʳʪ çʩʢʚʦʟʥʦʛʦè 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʢʦʤʧʣʝʢʩʥʦ ʨʝʰʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʫʯʠʪʴʩʷ ʢʨʠʪʠʯʝʩʢʠ 

ʦʮʝʥʠʚʘʪʴ ʩʚʦʶ ʧʨʝʜʳʜʫʱʫʶ ʨʘʙʦʪʫ, ʦʧʨʝʜʝʣʷʪʴ ʧʫʪʠ ʫʩʪʨʘʥʝʥʠʷ ʦʰʠʙʦʢ ʠ ʥʘʭʦʜʠʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʦʢʨʘʱʘʝʪʩʷ ʚʨʝʤʷ ʥʘ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʢʣʶʯʘʝʪʩʷ ʜʫʙʣʠʨʦʚʘʥʠʝ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʝʝʤʩʪʚʝʥʥʦʩʪʴ ʢʫʨʩʦʚʳʭ ʠ ʜʠʧʣʦʤʥʳʭ 

ʧʨʦʝʢʪʦʚ. 

ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʝ (ʧʨʦʝʢʪʫ) 

ʉʪʨʫʢʪʫʨʘ ʢʫʨʩʦʚʦʡ ʨʘʙʦʪʳ (ʧʨʦʝʢʪʘ) ʟʘʚʠʩʠʪ ʦʪ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʝʛʦ 

ʩʣʦʞʥʦʩʪʠ ʠ ʦʙʲʝʤʘ. 

ʆʩʥʦʚʥʳʤʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ: 

Á ʪʠʪʫʣʴʥʳʡ ʣʠʩʪ (ʇʨʠʣʦʞʝʥʠʝ ɸ); 

Á  ʩʦʜʝʨʞʘʥʠʝ (ʇʨʠʣʦʞʝʥʠʝ ɹ); 

Á  ʚʚʝʜʝʥʠʝ; 

Á  ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ (ʩʦʩʪʦʷʱʘʷ ʠʟ ʯʝʪʳʨʝʭ ʨʘʟʜʝʣʦʚ); 

Á  ʟʘʢʣʶʯʝʥʠʝ; 

Á  ʩʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

Á  ʧʨʠʣʦʞʝʥʠʡ (ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ). 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ 40-60 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, 

ʚʳʧʦʣʥʝʥʥʦʛʦ ʥʘ ʦʜʥʦʡ ʩʪʦʨʦʥʝ ʣʠʩʪʘ ʙʫʤʘʛʠ ʬʦʨʤʘʪʘ ɸ4.  ɻʨʘʬʠʯʝʩʢʘʷ ʯʘʩʪʴ ʚ ʦʙʲʝʤʝ 3-4 

ʣʠʩʪʘ ʬʦʨʤʘʪʘɸ1. 

ɺʳʧʦʣʥʝʥʥʳʡ ʢʫʨʩʦʚʦʡ ʧʨʦʝʢʪ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʧʦʨʷʜʢʦʤ, ʥʘ ʧʨʦʚʝʨʢʫ. ʂ ʟʘʱʠʪʝ  ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʫʱʝʥ ʧʨʦʝʢʪ  ʚ ʩʣʫʯʘʝ ʩʦʙʣʶʜʝʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʩʦʜʝʨʞʘʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ. 

ɼʣʷ ʟʘʱʠʪʳ ʩʪʫʜʝʥʪ ʛʦʪʦʚʠʪ ʢʨʘʪʢʦʝ ʫʩʪʥʦʝ ʚʳʩʪʫʧʣʝʥʠʝ, ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ 

ʧʨʝʟʝʥʪʘʮʠʶ, ʚʳʧʦʣʥʝʥʥʦʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʝʢʪʦʤ. ʂʨʦʤʝ ʪʦʛʦ, ʟʘʱʠʪʘ ʢʫʨʩʦʚʦʛʦ 

ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʪʚʝʪʳ ʩʪʫʜʝʥʪʘ ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ ʧʦ ʩʫʱʝʩʪʚʫ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʳ. 

ʊʝʤʘ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʇʄ.01 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ  ʜʝʪʘʣʝʡ ʤʘʰʠʥ. 

ʊʝʤʘʪʠʢʘ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʪʝʤ ʢʫʨʩʦʚʳʭ ʧʨʦʝʢʪʦʚ: 

1. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ 

2. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ  ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ  ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ  

3. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ  ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʪʠʧʘ 

4. ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠéé 

5. ʄʦʜʝʨʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ  ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ. 

6. ʆʨʛʘʥʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʫʯʘʩʪʢʝ ʤʝʭʘʥʠʯʝʩʢʦʛʦ 

ʮʝʭʘ;  

7. ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

8. ʂʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʠ  ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ; 

9. ɸʥʘʣʠʟ ʫʩʣʦʚʠʡ ʪʨʫʜʘ ʚ ʥʦʚʳʭ ʫʩʣʦʚʠʷʭ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. 
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ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʫ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʠʪʴ ʩ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʩʣʝʜʫʶʱʠʝ 

ʘʩʧʝʢʪʳ: 

Á  ʧʣʘʥ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ; 

Á  ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʣʫʯʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ; 

Á  ʦʩʥʦʚʥʫʶ ʣʠʪʝʨʘʪʫʨʫ; 

Á  ʤʝʪʦʜʠʢʫ ʠ ʤʝʪʦʜʳ ʚʳʧʦʣʥʝʥʠʷ  ʨʘʩʯʝʪʦʚ; 

Á  ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

ʉʦʜʝʨʞʘʥʠʝ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ 

ɺʚʝʜʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 2 ʩʪʨʘʥʠʮ. ɺ ʥʝʤ ʢʨʘʪʢʦ: 

Á ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʦʡ ʪʝʤʳ, ʠʟʣʘʛʘʶʪʩʷ ʩʦʩʪʦʷʥʠʝ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʩʣʝʜʫʝʤʦʡ ʧʨʦʙʣʝʤʳ;  

Á ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʮʝʣʴ ʠ ʟʘʜʘʯʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ; 

Á ʦʧʨʝʜʝʣʷʶʪʩʷ ʦʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

Á ʫʢʘʟʳʚʘʶʪʩʷ ʤʝʪʦʜʳ, ʧʨʠʝʤʳ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʆʙʱʠʡ ʨʘʟʜʝʣ  ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ   ʩʣʫʞʝʙʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʝʪʘʣʠ: ʧʦʣʦʞʝʥʠʝ ʜʝʪʘʣʠ 

ʚ ʩʙʦʨʢʝ, ʘʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ; ʆʮʝʥʢʘ ʤʘʪʝʨʠʘʣʘ ʜʝʪʘʣʠ ʠ ʝʛʦ ʩʚʦʡʩʪʚʘ; ʈʘʩʯʝʪ 

ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ ʛʣʘʚʳ ï 12 -15 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʜʝʣ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʦʮʝʥʢʫ ʜʝʪʘʣʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ; 

ɺʳʙʦʨ ʟʘʛʦʪʦʚʢʠ; ɺʳʙʦʨ ʤʘʨʰʨʫʪʘ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ; ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; ʈʘʩʯʝʪ ʧʨʠʧʫʩʢʦʚ; ɺʳʙʦʨ ʙʘʟ; ʈʘʩʯʝʪ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʠ ʥʦʨʤ ʚʨʝʤʝʥʠ; 

ʈʘʩʯʝʪ ʥʘʩʪʨʦʝʯʥʳʭ ʨʘʟʤʝʨʦʚ ʜʣʷ ʦʧʝʨʘʮʠʠ ʩ ʏʇʋ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ ʚʪʦʨʦʡ  ʛʣʘʚʳ ï ʜʦ 20  ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ. 

ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʨʘʟʜʝʣ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ  ʚʳʙʦʨ ʠ ʨʘʩʯʝʪ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ  ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ   ʥʘ ʩʪʘʥʢʝ ʩ ʏʇʋ ʥʘ ʪʦʯʥʦʩʪʴ ʠ ʫʩʠʣʠʝ ʟʘʞʠʤʘ. 

ʈʘʟʜʝʣ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʠ ʜʦʣʞʝʥ 

ʩʦʜʝʨʞʘʪʴ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʠ; ʈʘʩʯʝʪ ʧʦʣʦʞʝʥʠʷ 

ʦʧʦʨʥʳʭ ʪʦʯʝʢ; ʈʘʟʨʘʙʦʪʢʫ ʬʨʘʛʤʝʥʪʘ  ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ 

ʦʧʝʨʘʮʠʶ. 

ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʦʙʲʝʤ ʪʨʝʪʴʝʡ  ʛʣʘʚʳ ï ʜʦ 12-15 ʩʪʨʘʥʠʮ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ. 

ɿʘʢʣʶʯʝʥʠʝ, ʩʦʩʪʦʷʱʝʝ ʠʟ 1-2 ʩʪʨʘʥʠʮ, ʩʦʜʝʨʞʠʪ ʦʙʦʙʱʝʥʠʷ ʠ ʚʳʚʦʜʳ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʦʟʥʘʯʘʶʪʩʷ ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʧʫʪʠ ʫʩʪʨʘʥʝʥʠʷ ʥʝʜʦʩʪʘʪʢʦʚ, ʨʝʟʝʨʚʳ ʠ ʤʝʭʘʥʠʟʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

Cʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʥʝ ʤʝʥʝʝ 20 ʠʩʪʦʯʥʠʢʦʚ, 

ʦʭʚʘʪʳʚʘʪʴ ʚʩʶ ʣʠʪʝʨʘʪʫʨʫ, ʤʘʪʝʨʠʘʣʳ, ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ, ʩʧʨʘʚʦʯʥʠʢʠ, ʩʘʡʪʳ ʚ 

ʀʥʪʝʨʥʝʪʝ ʠ ʜʨʫʛʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʥʫʶ ʩʪʫʜʝʥʪʦʤ ʧʨʠ ʥʘʧʠʩʘʥʠʠ ʢʫʨʩʦʚʦʛʦ 

ʧʨʦʝʢʪʘ.  

ʇʨʠʣʦʞʝʥʠʷ ʩʦʜʝʨʞʘʪ ʪʝʢʩʪʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʛʨʘʬʠʢʠ, ʜʠʘʛʨʘʤʤʳ, ʩʭʝʤʳ, ʢʘʨʪʳ, 

ʪʘʙʣʠʮʳ, ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʳ, ʚʳʧʦʣʥʝʥʥʳʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ. ʆʥʠ 

ʩʣʫʞʘʪ ʜʣʷ ʠʣʣʶʩʪʨʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʠʤʝʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

ʦʪʥʦʰʝʥʠʝ ʢ ʢʫʨʩʦʚʦʤʫ ʧʨʦʝʢʪʫ ʠ ʜʦʧʦʣʥʷʶʪ ʠʣʠ ʧʦʷʩʥʷʶʪ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ. 

ʂʘʞʜʦʝ ʧʨʠʣʦʞʝʥʠʝ ʦʬʦʨʤʣʷʝʪʩʷ ʩ ʥʦʚʦʛʦ ʣʠʩʪʘ ʩ ʫʢʘʟʘʥʠʝʤ ʥʘʚʝʨʭʫ ʧʦʩʝʨʝʜʠʥʝ 

ʩʪʨʘʥʠʮʳ çʇʨʠʣʦʞʝʥʠʝè ʠ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʠ ʧʦʣʥʦʛʦ ʥʘʟʚʘʥʠʷ. ʇʨʠʣʦʞʝʥʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ 

ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ ʨʫʩʩʢʦʛʦ ʘʣʬʘʚʠʪʘ, ʥʘʯʠʥʘʷ ʩ ɸ. 

ʉʪʨʘʥʠʮʳ ʧʨʠʣʦʞʝʥʠʷ ʥʫʤʝʨʫʶʪʩʷ ʩʢʚʦʟʥʦʡ ʥʫʤʝʨʘʮʠʝʡ ʚʤʝʩʪʝ ʩ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʴʶ 

ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ.  
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ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʇʦʣʦʞʝʥʠʠ ʦʙ 

ʦʨʛʘʥʠʟʘʮʠʠ ʢʫʨʩʦʚʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ   ʚ ʆɻɸʇʆʋ çʋʣʴʷʥʦʚʩʢʠʡ ʘʚʠʘʮʠʦʥʥʳʡ ʢʦʣʣʝʜʞ-

ʄʝʞʨʝʛʠʦʥʘʣʴʥʳʡ ʮʝʥʪʨ ʢʦʤʧʝʪʝʥʮʠʡè ( ʥʘ ʩʘʡʪʝ ʋɸɺʀɸʂ ʈʌ) 

 

II ..   ʆʆɹɹʑʑ ʀʀʁʁ   ʈʈɸɸɿɿɼɼɽɽʃʃ   
 

1.1  ʆʎɽʅʂɸ ʉʃʋɾɽɹʅʆɻʆ ʅɸɿʅɸʏɽʅʀʗ  ɼɽʊɸʃʀ         

ʌʦʨʤʫʣʠʨʦʚʢʘ ʩʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʫʟʣʘ (ʜʝʪʘʣʠ) ʜʦʣʞʥʘ ʚʳʨʘʞʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʦʙʱʫʶ ʟʘʜʘʯʫ, ʥʦ ʠ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʵʪʫ ʟʘʜʘʯʫ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʥʪʨʦʣʠʨʫʶʪ. 

ʂʦʥʢʨʝʪʠʟʘʮʠʷ ʩʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʚʳʟʚʘʥʘ ʪʨʝʙʦʚʘʥʠʷʤʠ ʢ ʪʦʯʥʦʩʪʠ 

ʜʝʪʘʣʠ, ʪʦʯʥʦʩʪʠ ʣʠʥʝʡʥʳʭ ʨʘʟʤʝʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʦʨʤʳ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʌʦʨʤʫʣʠʨʦʚʢʘ ʩʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʪʘʣʠ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ: 

 ʜʘʥʥʳʝ ʦ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʫʶ ʝʡ ʥʘʜʣʝʞʠʪ ʚʳʧʦʣʥʷʪʴ; 

 ʧʝʨʝʯʝʥʴ ʫʩʣʦʚʠʡ, ʚ ʢʦʪʦʨʳʭ ʜʝʪʘʣʠ ʧʨʝʜʩʪʦʠʪ ʚʳʧʦʣʥʷʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ; 

 ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʚʥʝʰʥʝʤʫ ʚʠʜʫ, ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʨʘʙʦʪʝ; 

 ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

 

ɸʅɸʃʀɿ ʊɽʍʅʀʏɽʉʂʀʍ ʊʈɽɹʆɺɸʅʀʁ ʂ ɼɽʊɸʃʀ 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʈʝʢʦʤʝʥʜʫʝʤʘʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ: 

 ʬʦʨʤʫʣʠʨʦʚʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʨʝʙʦʚʘʥʠʷ; 

 ʦʙʦʩʥʦʚʘʥʠʝ,  ʢ ʯʝʤʫ ʧʨʠʚʦʜʠʪ ʥʝ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ; 

 ʢʘʢ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʪʨʝʙʦʚʘʥʠʷ (ʥʘʧʨʠʤʝʨ: ʩ 

ʦʜʥʦʛʦ ʫʩʪʘʥʦʚʘ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ, ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʪ.ʜ.); 

 ʵʩʢʠʟʥʘʷ ʩʭʝʤʘ ʢʦʥʪʨʦʣʷ ʠ ʝʝ ʦʧʠʩʘʥʠʝ. 

 

ʇʨʠʤʝʨ ʨʘʟʨʘʙʦʪʢʠ ʩʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʜʝʪʘʣʠ ʠ ʘʥʘʣʠʟʘ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 

ʥʘ ʧʨʠʤʝʨʝ ʜʝʪʘʣʠ ʂʨʦʥʰʪʝʡʥ. 

 
 

ʈʠʩʫʥʦʢ 1.1 

 

ʉʣʫʞʝʙʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʜʝʪʘʣʠ 

ʈʫʣʴ ʚʳʩʦʪʳ ʟʘʢʨʝʧʣʝʥ ʥʘ 12 ʦʧʦʨʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʘʣʦʥʞʝʨʦʥʥʦʡ ʯʘʩʪʠ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ. ʋʧʨʘʚʣʝʥʠʝ ʨʫʣʝʤ ʚʳʩʦʪʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʰʝʩʪʴʶ ʧʨʠʚʦʜʘʤʠ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʟʘʣʦʥʞʝʨʦʥʥʦʡ ʯʘʩʪʠ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ. ʉ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʠʚʦʜ 

ʫʧʨʘʚʣʝʥʠʷ ʢʨʝʧʠʪʩʷ ʢ ʢʨʦʥʰʪʝʡʥʘʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ II  ʣʦʥʞʝʨʦʥʝ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʧʦ ʥʝʨʚʶʨʘʤ ˉ8, ˉ9, 

ˉ10, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʢ 

ʢʨʦʥʰʪʝʡʥʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʨʫʣʝ 

ʚʳʩʦʪʳ. ʅʘ ʩʪʦʷʥʢʝ ʧʨʠ ʩʪʨʘʚʣʝʥʥʦʤ 

ʜʘʚʣʝʥʠʠ ʚ ʛʠʜʨʦʩʠʩʪʝʤʝ ʚʝʪʨʦʚʘʷ ʥʘʛʨʫ-

ʢʘ, ʜʝʡʩʪʚʫʶʱʘʷ ʥʘ ʨʫʣʴ ʚʳʩʦʪʳ, 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʰʪʦʢʘʤʠ, ʫʧʠʨʘʶ-

ʱʠʤʠʩʷ ʚ ʜʦʥʳʰʢʦ ʮʠʣʠʥʜʨʦʚ ʧʨʠʚʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ.  

ʈʫʣʴ ʚʳʩʦʪʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʦʣʦʚʠʥ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʢʘʞʜʦʡ ʢʦʥʩʦʣʠ 

ʩʪʘʙʠʣʠʟʘʪʦʨʘ. ʂʘʞʜʘʷ ʧʦʣʦʚʠʥʘ ʨʫʣʷ ʚʳʩʦʪʳ ʟʘʢʨʝʧʣʝʥʘ ʥʘ ʰʝʩʪʠ ʦʧʦʨʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʟʘʣʦʥʞʝʨʦʥʥʦʡ ʯʘʩʪʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ. 
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ʈʠʩʫʥʦʢ 1.2                                                            ʈʠʩʫʥʦʢ 1.3 

 

 
 

ʈʠʩʫʥʦʢ 1.4 

 

 

 

 
 

ʈʠʩʫʥʦʢ 1.5 

1ï4ïʦʩʥʦʚʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

5ï7ïʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

8,9ïʩʚʦʙʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ɼʝʪʘʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʨʫʣʝ ʚʳʩʦʪʳ ʧʦ 5-ʦʡ ʦʧʦʨʝ (ʨʠʩʫʥʦʢ 1.5). ʂʨʦʥʰʪʝʡʥ 

ʚʳʧʦʣʥʝʥ ʠʟ ʤʘʪʝʨʠʘʣʘ ɸʂ6ʊ1 (ʰʪʘʤʧʦʚʢʘ).  

ʇʦ ʪʦʯʢʝ ʥʘʚʝʩʢʠ ʟʘʧʨʝʩʩʦʚʳʚʘʶʪʩʷ ʚʪʫʣʢʠ 30ʍɻʉɸ ʜʣʷ ʟʘʱʠʪʳ ʢʨʦʥʰʪʝʡʥʘ ʦʪ 

ʠʩʪʠʨʘʥʠʷ. ɼʝʪʘʣʴ ʢʨʝʧʠʪʩʷ ʢ ʦʩʠ ʣʦʥʞʝʨʦʥʘ ʨʫʣʷ ʚʳʩʦʪʳ ʯʝʨʝʟ ʩʪʦʡʢʫ ʪʘʚʨʦʚʦʛʦ ʩʝʯʝʥʠʷ 

ʟʘʢʣʝʧʢʘʤʠ. 

ʂʨʦʥʰʪʝʡʥ ʈ.ɺ. ʩʦʝʜʠʥʷʝʪʩʷ ʩ ʦʪʚʝʪʥʳʤ ʢʨʦʥʰʪʝʡʥʦʤ ʩʪʘʙʠʣʠʟʘʪʦʨʘ ʩʦʝʜʠʥʝʥʠʝ 

çʫʭʦ-ʚʠʣʢʘè. 

ɸʥʘʣʠʟ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ 

1 ɼʝʪʘʣʴ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʧʦ ʵʣʝʢʪʨʦʥʥʦʡ ʤʦʜʝʣʠ ʕɼʄ. 

2 ʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʥʘ ʰʪʘʤʧʦʚʢʫ ʧʦ ʆʉʊ I 90073 ï 85.  

ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 2  

ʆʉʊ I 90073 ï 85 ï ʐʪʘʤʧʦʚʢʠ ʠ ʧʦʢʦʚʢʠ ʠʟ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ. 

ʅʘʩʪʦʷʱʠʡ ʦʪʨʘʩʣʝʚʦʡ ʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʰʪʘʤʧʦʚʢʠ ʠ ʧʦʢʦʚʢʠ ʠʟ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʤʘʨʦʢ ɼ1, ɼ20, ɼ21, 1933, ɺɸɼ1, ɺ95, ɺ95ʇʏ, ɺ95ʆʏ, ɺ93ʇʏ, ɺ96ʎʇʏ, 

ɺ96, ɺ96ʎ-3, ɸɼ33, ɸɺ, ɸʄʛ2, ɸʄʛ3, ɸʄʛ5, ɸʄʛ6, ɸʂʏ, ɸʂʏ-1, ɸʂʏ-1ʯ, ɸʂ6ʯ, ɸʂ6-1, 

ɸʂ8, ɺɼ17, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʝ ʛʦʨʷʯʝʡ ʦʙʲʝʤʥʦʡ ʰʪʘʤʧʦʚʢʦʡ ʠ ʩʚʦʙʦʜʥʦʡ ʢʦʚʢʦʡ. 
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ɻʨʫʧʧʘ ʢʦʥʪʨʦʣʷ 2 ï ʰʪʘʤʧʦʚʢʠ ʠ ʧʦʢʦʚʢʠ, ʧʦʜʣʝʞʘʱʠʝ ʚʳʙʦʨʦʯʥʦʤʫ ʠʩʧʳʪʘʥʠʶ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʆʪʥʝʩʝʥʠʝ ʰʪʘʤʧʦʚʦʢ ʠ ʧʦʢʦʚʦʢ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʛʨʫʧʧʘʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʢʦʥʩʪʨʫʢʪʦʨʦʤ. 

 

3 ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʰʪʘʤʧʦʚʢʠ ʧʦ ʆʉʊ I 41187 ï 78. ʂʣʘʩʩ ʪʦʯʥʦʩʪʠ 6. 

ʆʪʨʘʩʣʝʚʦʡ ʩʪʘʥʜʘʨʪ ʆʉʊ I 41187 ï 78 ï ɿʘʛʦʪʦʚʢʠ ʰʪʘʤʧʦʚʘʥʥʳʝ. ɼʦʧʫʩʢʠ ʥʘ 

ʨʘʟʤʝʨʳ ʠ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʘʙʦʪʢʫ. 

ʅʘʩʪʦʷʱʠʡ ʩʪʘʥʜʘʨʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʰʪʘʤʧʦʚʘʥʥʳʝ ʟʘʛʦʪʦʚʢʠ ʧʣʦʱʘʜʴʶ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʜʦ 480 ʩʤ2 ʠ ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʜʦ 500 ʤʤ2 ʠʟ ʩʪʘʣʠ, ʘʣʶʤʠʥʠʝʚʳʭ, 

ʤʘʛʥʠʝʚʳʭ, ʤʝʜʥʳʭ ʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ, ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʥʘ ʤʦʣʦʪʘʭ ʠ ʧʨʝʩʩʘʭ. 

ʉʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ: 

1) ʣʠʥʝʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʰʪʘʤʧʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ; 

2) ʣʠʥʝʡʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʤʝʞʜʫ ʥʝʦʙʨʘʙʘʪʳʚʘʝʤʳʤʠ ʠʣʠ ʦʜʥʦʡ 

ʦʙʨʘʙʦʪʘʥʥʦʡ, ʘ ʜʨʫʛʦʡ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʝʪʘʣʠ, ʠʟʛʦʪʦʚʣʝʥʥʦʡ ʠʟ 

ʰʪʘʤʧʦʚʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ; 

3) ʧʨʠʧʫʩʢʠ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ. 

ʐʝʩʪʦʡ ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ï ʜʣʷ ʰʪʘʤʧʦʚʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʦʙʳʯʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʰʪʘʤʧʦʚʢʠ. 

 

4 ʇʦʢʨʳʪʠʝ ʜʝʪʘʣʠ ɸʥ.ʆʢʩ.ʍʨ. 

ɻʨ. ʕʇ ï 0215. 469 ʆʉʊ I 90055 ï 85. 

ʇʀ ï 8150, ʢʨʦʤʝ ʦʪʚʝʨʩʪʠʷ ɸ ʠ ɹ. 

ʇʀ ï 8150 ï ʅʘʩʪʦʷʱʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʟʘʱʠʪʝ ʦʪ ʢʦʨʨʦʟʠʠ ʠ ʦʢʨʘʩʢʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʜʝʪʘʣʝʡ ʠ ʘʛʨʝʛʘʪʦʚ ʧʝʨʚʳʭ 10-ʪʠ ʠʟʜʝʣʠʡ ʩ 

ʫʯʝʪʦʤ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚʦ ʚʩʝʢʣʠʤʘʪʠʯʝʩʢʦʤ ʚʘʨʠʘʥʪʝ. 

ʃʘʢʦʢʨʘʩʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʞʥʦ ʥʘʥʦʩʠʪʴ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ: ʧʥʝʚʤʘʪʠʯʝʩʢʠʤ 

ʨʘʩʧʳʣʠʪʝʣʝʤ, ʙʝʟʚʦʟʜʫʰʥʳʤ ʨʘʩʧʳʣʠʪʝʣʝʤ, ʨʘʩʧʳʣʠʪʝʣʝʤ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. 

ʅʘʥʝʩʝʥʠʝ ʢʠʩʪʴʶ ʧʨʠʤʝʥʷʪʴ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ. 

ʈʝʞʠʤ ʩʫʰʢʠ: ʕʇ ï 0215, 1 ʩʣʦʡ t = 12 35ʦʉ (0,51 ʯʘʩ) 

 

5 ʅʝʫʢʘʟʘʥʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦ ʆʉʊ I 

00022 ï 80. 

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ ʦʪ 0,1 ʜʦ 10000 ʤʤ ʠ ʜʦʧʫʩʢʠ ʬʦʨʤʳ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʝʫʢʘʟʘʥʥʳʝ ʥʘ ʯʝʨʪʝʞʝ. 

ʅʘʩʪʦʷʱʠʡ ʩʪʘʥʜʘʨʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ 

ʨʘʟʤʝʨʦʚ, ʨʘʜʠʫʩʦʚ ʟʘʢʨʫʛʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʜʦʧʫʩʢʠ ʬʦʨʤʳ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʣʘʜʢʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠʟ ʣʶʙʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʠ ʜʦʧʫʩʢʠ ʥʘ ʢʦʪʦʨʳʝ ʥʝ ʧʨʦʩʪʘʚʣʝʥʳ ʥʘ ʯʝʨʪʝʞʘʭ ʫ 

ʨʘʟʤʝʨʦʚ ʠʣʠ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ ʯʠʩʣʦʚʳʝ ʚʝʣʠʯʠʥʳ ʠʣʠ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ 

ʧʦʣʝʡ ʜʦʧʫʩʢʦʚ. 

ʉʪʘʥʜʘʨʪ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʨʘʟʤʝʨʳ, ʬʦʨʤʫ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʳ ʜʨʫʛʦʡ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʝʡ. 

 

6 ɺʠʙʨʦʰʣʠʬʦʚʘʪʴ ʧʦ ʠʥʩʪʨʫʢʮʠʠ ɺʀɸʄ 949 ï 69. 

ɺʠʙʨʘʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʦʙʨʘʙʦʪʢʠ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʣʝʙʘʥʠʡ, ʥʝ ʩʚʷʟʘʥʥʳʭ 

ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʯʘʩʪʠʮ ʨʘʙʦʯʝʡ ʩʨʝʜʳ (ʫʧʨʦʯʥʷʶʱʝʛʦ ʪʝʣʘ) ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ. 

ʈʘʙʦʯʘʷ ʩʨʝʜʘ ʠ ʜʝʪʘʣʴ ʧʦʤʝʱʘʶʪʩʷ ʚ ʢʦʥʪʝʡʥʝʨ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʠʙʨʘʮʠʠ. 
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ʆʙʲʝʤʥʳʡ ʭʘʨʘʢʪʝʨ ʚʠʙʨʘʮʠʠ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʝ ʤʝʩʪʘ ʜʝʪʘʣʝʡ 

ʩʣʦʞʥʳʭ ʟʘʤʢʥʫʪʳʭ ʬʦʨʤ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʨʘʟʣʠʯʘʶʪ ʧʨʦʮʝʩʩʳ: ʚʠʙʨʦʥʘʢʣʝʧʘ 

(ʨʘʙʦʯʝʝ ʪʝʣʦ - ʩʪʘʣʴʥʳʝ ʰʘʨʠʢʠ), ʚʠʙʨʦʰʣʠʬʦʚʘʥʠʷ ʠ ʚʠʙʨʦʧʦʣʠʨʦʚʘʥʠʷ (ʨʘʙʦʯʝʝ ʪʝʣʦ ï 

ʬʦʨʤʦʚʘʥʥʳʡ ʘʙʨʘʟʠʚ, ʙʦʡ ʰʣʠʬʦʚʘʣʴʥʳʭ ʢʨʫʛʦʚ, ʘʙʨʘʟʠʚʥʳʡ ʧʦʨʦʰʦʢ). 

 

7 ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʘʣʣʘ ʂʀʄ = 0,37. ʂʦʵʬʬʠʮʠʝʥʪ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʂʅʇ = 0. 

 

8 ʄʘʨʢʠʨʦʚʘʪʴ: ʦʙʦʟʥʘʯʝʥʠʝ ʜʝʪʘʣʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʇʀ ï 7108. 

ʅʘʩʪʦʷʱʘʷ ʠʥʩʪʨʫʢʮʠʷ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪ ʩʦʜʝʨʞʘʥʠʝ, ʩʧʦʩʦʙʳ ʥʘʥʝʩʝʥʠʷ ʤʘʨʢʠʨʦʚʢʠ ʠ 

ʢʣʝʡʤʝʥʠʷ ʥʘ ʠʟʜʝʣʠʷʭ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʨʷʜʦʢ ʥʘʥʝʩʝʥʠʷ ʥʘ ʯʝʨʪʝʞʘʭ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʤʘʨʢʠʨʦʚʘʥʠʠ ʠ ʢʣʝʡʤʝʥʠʠ ʠʟʜʝʣʠʷ. 

ʊʦʯʥʦʝ ʣʠʪʴʝ ï ʰʨʠʬʪʦʤ ʇʆ-2, ʇʆ ï 4 ɻʆʉʊ 2930 ï 62. 

ɿʥʘʢ ʤʘʨʢʠʨʦʚʘʥʠʷ: ʦʢʨʫʞʥʦʩʪʴ ʜʠʘʤʝʪʨʦʤ 10 ï 15 ʤʤ. 

ɿʥʘʢ ʢʣʝʡʤʝʥʠʷ: ʨʘʚʥʦʩʪʦʨʦʥʥʠʡ ʪʨʝʫʛʦʣʴʥʠʢ ʚʳʩʦʪʦʡ 10 ï 15 ʤʤ. 

ʏʫʄʫ   ʂʫ 

ʉʦʜʝʨʞʘʥʠʝ: 

ʫ ï ʫʜʘʨʥʳʡ ʩʧʦʩʦʙ 

ʏ ï ʦʙʦʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ ʧʦ ʦʩʥʦʚʥʦʤʫ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʤʫ ʜʦʢʫʤʝʥʪʫ 

ʄ ï ʤʘʨʢʘ ʤʘʪʝʨʠʘʣʘ 

ʂ ï ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʧʨʠʝʤʢʘ 

 

- ɼʦʧʫʩʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ. 

ɼʦʧʫʩʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʦʩʠ ʦʪʚʝʨʩʪʠʷ 15ʅ8 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʠ ʪʦʨʮʘ ʥʝ ʙʦʣʝʝ 0,1 ʤʤ 

ʅʝʚʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʚʝʜʝʪ ʢ ʧʝʨʝʢʦʩʫ. 

 

- ɼʦʧʫʩʢ ʩʦʦʩʥʦʩʪʠ. 

ɼʦʧʫʩʢ ʩʦʦʩʥʦʩʪʠ ʦʪʚʝʨʩʪʠʡ 15ʅ8 ʦʪʥʦʩʠ-ʪʝʣʴʥʦ 

ʦʙʱʝʡ ʦʩʠ ʥʝ ʙʦʣʝʝ 0,01 ʤʤ. ʅʝʚʳʧʦʣʥʝʥʠʝ 

ʜʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʧʨʠʚʝʜʝʪ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʝ ʦʪʚʝʪʥʦʡ ʜʝʪʘʣʠ. 

ʉʍɽʄʓ ʂʆʅʊʈʆʃʗ ʊɽʍʅʀʏɽʉʂʀʍ ʊʈɽɹʆɺɸʅʀʁ 

ɺʠʜʳ  

ʠʟʤʝʨʝʥʠʡ 

ʆʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ 

ʉʭʝʤʘ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ  

ʜʣʷ ʢʦʥʪʨʦʣʷ 

ʂʨʘʪʢʦʝ  

ʆʧʠʩʘʥʠʝ 

ʂʦʥʪʨʦʣʴ         

ʧʝʨʧʝʥʜʠʢʫʣʷʨ-

ʥʦʩʪʠ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʪʦʨʮʫ 

ɼʣʷ ʢʦʥʪʨʦʣʷ 

ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ 

ʦʩʠ ʦʪ ʦʪʚʝʨʩʪʠʷ             

ʢ ʪʦʨʮʫ  

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʙʘʟʠʨʫʝʪʩʷ ʧʦ 

ʪʦʨʮʫ ʠ ʧʨʦʚʦʨʘʯʠʚʘʝʪʩʷ ʚʦʢʨʫʛ   

ʦʪʚʝʨʩʪʠʷ ʦʩʠ ʩ ʧʨʠʞʘʪʠʝʤ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʧʦʨʘ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪʚʝʨʩʪʠʷ 

ʂʦʥʪʨʦʣʴ 

ʩʦʦʩʥʦʩʪʠ 

ʦʪʚʝʨʩʪʠʡ 

ɼʣʷ ʢʦʥʪʨʦʣʷ 

ʩʦʦʩʥʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʱʝʡ ʦʩʠ 
 

ʂʘʣʠʙʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ            

ʚ ʦʪʚʝʨʩʪʠʝ ʙʝʟ ʟʘʟʦʨʘ 

ɺ ʝʜʠʥʠʯʥʦʤ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʧʨʦʚʝʨʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ. 
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1.2   ʄɸʊɽʈʀɸʃ ɼɽʊɸʃʀ ʀ ɽɻʆ ʉɺʆʁʉʊɺɸ 

ʆʮʝʥʢʫ ʤʘʪʝʨʠʘʣʘ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

ï ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʤʘʪʝʨʠʘʣʘ; 

ï ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ; 

ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ; 

ï ʧʨʠʤʝʥʷʝʤʦʩʪʴ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ; 

ï ʦʩʦʙʝʥʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʠʟ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ; 

ï ʪʝʨʤʦʦʙʨʘʙʦʪʢʘ. 
 

ʇʨʠʤʝʨ: ʦʮʝʥʢʘ ʤʘʪʝʨʠʘʣʘ ɸʂ6ʊ1. 

ʍʀʄʀʏɽʉʂʀʁ ʉʆʉʊɸɺ (%) ʢʦʚʦʯʥʦʛʦ ʩʧʣʘʚʘ ɸʂ6: 

ʆʩʥʦʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʇʨʠʤʝʩʠ (ʥʝ ʙʦʣʝʝ) 

Cu Mg Mn Si Fe Ni Zn Ti 

1,8-2,6 0,4-0,8 0,4-0,8 0,7-1,2 0,7 0,1 0,3 0,1 

 ʦʩʪʘʣʴʥʦʝ ɸI 
 

ʄɽʍɸʅʀʏɽʉʂʀɽ ʉɺʆʁʉʊɺɸ 

ʉʦʩʪʦʷʥʠʝ ʠʩʧʳʪʳʚʘʝʤʳʭ ʦʙʨʘʟʮʦʚ ï ʟʘʢʘʣʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʩʪʘʨʝʥʥʳʝ (ʊ1). 

ɺʠʜ ʧʦʣʫʬʘʙʨʠʢʘʪʘ ï ʰʪʘʤʧʦʚʢʠ ʠ ʧʦʢʦʚʢʠ. 

ʊʦʣʱʠʥʘ, ʤʤ ï ʜʦ 200. 

ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, ʥʝ ʤʝʥʝʝ: 

 ʚʜʦʣʴ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʣʦʢʥʘ 

ɺʨʝʤʝʥʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʄʇʘ, ʢʛʩ/ʤʤ2) 

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

(ʄʇʘ, ʢʛʩ/ʤʤ2) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ, 

 % 

380 (39) 275 (28) 10 
 

 ʧʦʧʝʨʝʢ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʣʦʢʥʘ 

ʧʦ ʰʠʨʠʥʝ ʧʦ ʪʦʣʱʠʥʝ 

ɺʨʝʤʝʥʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʄʇʘ,ʢʛʩ/ʤʤ2) 

ʇʨʝʜʝʣ 

ʪʝʢʫʯʝʩʪʠ 

(ʄʇʘ,ʢʛʩ/ʤʤ2) 

ʆʪʥʦʩʠʪʝʣʴ-

ʥʦʝ ʫʜʣʠ-

ʥʝʥʠʝ, % 

ɺʨʝʤʝʥʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

(ʄʇʘ,ʢʛʩ/ʤʤ2) 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ 

ʫʜʣʠʥʝʥʠʝ, % 

365 (37) 245 (25) 7 345 (35) 5 

 

ʊʚʝʨʜʦʩʪʴ ʧʦ ɹʨʠʥʝʣʶ, ʥʝ ʤʝʥʝʝ (ʄʇʘ, ʢʛʩ/ʤʤ2) ï 980 (100) 

ʚ = 45 ʢʛ/ʤʤ
2  450ʄʇʘ 

 

ʉʧʣʘʚ ɸʂ6 ʩʢʣʦʥʝʥ ʢ ʢʦʨʨʦʟʠʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʤʝʞʢʨʠʩʪʘʣʣʠʪʥʦʡ 

ʢʦʨʨʦʟʠʠ. ɼʝʪʘʣʴ ʩʣʝʜʫʝʪ ʘʥʦʜʠʨʦʚʘʪʴ ʠ ʟʘʱʠʱʘʪʴ ʣʘʢʦʢʨʘʩʦʯʥʳʤ ʧʦʢʨʳʪʠʝʤ, ʩʧʣʘʚ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʚʘʨʠʚʘʝʪʩʷ ʪʦʯʝʯʥʦʡ ʠ ʨʦʣʠʢʦʚʦʡ ʩʚʘʨʢʦʡ, ʭʦʨʦʰʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʨʝʟʘʥʠʝʤ. 

ʉʧʣʘʚ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʪʨʘʥʩʧʦʨʪʥʦʤ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ, ʘʚʠʘʮʠʠ), ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʪʘʤʧʦʚʘʥʥʳʭ ʠ ʢʦʚʘʥʳʭ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ 

ʬʦʨʤʳ (ʢʘʨʪʝʨʳ, ʢʨʳʣʴʯʘʪʢʠ, ʢʦʤʧʨʝʩʩʦʨʳ), ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʘʛʨʫʞʝʥʥʳʭ ʜʝʪʘʣʝʡ 

ʪʠʧʘ ʨʘʤ, ʬʠʪʠʥʛʦʚ, ʢʨʦʥʰʪʝʡʥʦʚ ʠ ʜʨ. 

 

ʊɽʈʄʆʆɹʈɸɹʆʊʂɸ 

ɿʘʢʘʣʢʦʡ ʥʘʟʳʚʘʶʪ ʪʝʨʤʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʥʘʛʨʝʚʝ ʩʧʣʘʚʘ ʜʦ 

ʟʘʜʘʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʳʜʝʨʞʢʝ ʠ ʧʦʩʣʝʜʫʶʱʝʤ ʙʳʩʪʨʦʤ ʦʭʣʘʞʜʝʥʠʠ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 
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ʤʝʪʘʩʪʘʙʠʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʪ.ʝ. ʧʦʣʫʯʝʥʠʷ ʧʝʨʝʥʘʩʳʱʝʥʥʦʛʦ ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʘʣʶʤʠʥʠʷ, ʩʧʦʩʦʙʥʦʛʦ ʢ ʧʦʩʣʝʜʫʶʱʝʤʫ ʫʧʨʦʯʥʝʥʠʶ ʧʨʠ ʩʪʘʨʝʥʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ʷʚʣʷʝʪʩʷ ʤʘʣʳʡ ʠʥʪʝʨʚʘʣ ʪʝʤʧʝʨʘʪʫʨ ʥʘʛʨʝʚʘ 

ʧʦʜ ʟʘʢʘʣʢʫ (515 ï 525ʦ). ɹʦʣʝʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʟʳʚʘʶʪ ʧʝʨʝʞʝʛ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ, ʧʫʟʳʨʝʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ, ʩʥʠʞʘʶʪʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʢʦʨʨʦʟʠʠ. 

ʉʧʣʘʚ ʇʦʣʫʬʘʙʨʠʢʘʪ ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʝʚʘ 

ʧʦʜ ʟʘʢʘʣʢʫ, ʉʦ 

ʈʝʞʠʤʳ ʩʪʘʨʝʥʠʷ 

t,ʦʉ ʚʨʝʤʷ, ʯ 

ɸʂ6 ɺʩʝʭ ʚʠʜʦʚ 505 ï 525 150 ï 165 6 - 15 

ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʢʦʨʦʙʣʝʥʠʷ ʠ ʧʦʚʦʜʦʢ ʟʘʢʘʣʢʫ ʪʦʥʢʦʩʪʝʥʥʳʭ ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ 

ʬʦʨʤʳ ʧʨʦʠʟʚʦʜʷʪ ʚ ʚʦʜʝ ʧʨʠ t = 80 ï 90ʦ. ʉʧʣʘʚ ʭʦʨʦʰʦ ʜʝʬʦʨʤʠʨʫʝʪʩʷ ʚ ʛʦʨʷʯʝʤ 

ʩʦʩʪʦʷʥʠʠ. ʇʦʩʣʝ ʟʘʢʘʣʢʠ ʩʣʝʜʫʝʪ ʩʪʘʨʝʥʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʧʣʘʚ ʚʳʜʝʨʞʠʚʘʶʪ ʧʨʠ 

ʥʦʨʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʙʦʣʝʝ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠ ʪʨʝʙʫʝʤʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʚʦʡʩʪʚ. ɺ ʧʨʦʮʝʩʩʝ ʩʪʘʨʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʧʘʜ ʧʝʨʝʥʘʩʳʱʝʥʥʦʛʦ 

ʪʚʝʨʜʦʛʦ ʨʘʩʪʚʦʨʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʧʨʦʯʥʝʥʠʝʤ ʩʧʣʘʚʘ. 
 

1.3   ʈɸʉʏɽʊ ʊʀʇɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

1. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ 

2. ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʥʘ ʠʟʜʝʣʠʝ 

3. ʇʨʦʮʝʥʪ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ =15%. 
 

1.3.1 ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ʚʳʧʫʩʢʘ 

100
1mNN 1  

ʛʜʝ  N1 - ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ  

m   - ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʥʘ ʠʟʜʝʣʠʝ  

    - ʧʨʦʮʝʥʪ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ. 
 

1.3.2 ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ 

96,0)( ʪʅʇʀʂFʜ  

ʛʜʝ ʂ - ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ  

ɺ - ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ  

ʇ - ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʟʜʥʠʯʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ  

ʅ - ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʚ ʨʘʙʦʯʝʤ ʜʥʝ  

n  - ʯʠʩʣʦ ʩʤʝʥ 

0,96 - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 4% ʧʦʪʝʨʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʨʝʤʦʥʪ ʠ ʥʘʣʘʜʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 

Fʜ  ʤʦʞʥʦ ʚʟʷʪʴ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʢʘʣʝʥʜʘʨʶ (ʦʥ ʜʣʷ ʢʘʞʜʦʛʦ ʛʦʜʘ ʩʚʦʡ) 
 

1.3.3 ʆʧʨʝʜʝʣʷʝʤ ʪʘʢʪ ʚʳʧʫʩʢʘ ʜʝʪʘʣʝʡ 

N

F
t ʜ
ʚ

60
 

 

1.3.4 ʆʧʨʝʜʝʣʷʝʤ ʩʫʤʤʘʨʥʦʝ ʰʪʫʯʥʦʝ ʚʨʝʤʷ ʧʦ ʚʩʝʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ 
n

i

ʰʪʰʪ ʊʊ
1

 

ʊʘʙʣʠʮʘ -  ʅʦʨʤʳ ʚʨʝʤʝʥʠ 

ˉ ʦʧʝʨʘʮʠʠ ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ ɺʨʝʤʷ ʚ ʯʘʩʘʭ 
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ʀʪʦʛʦ:  
 

1.3.5 ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʨʠʡʥʦʩʪʠ 

n

ʊ

ʊ

n

i

ʰʪ

ʩʨʰʪ
1

..

60

 

 

1.3.6 ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʨʠʡʥʦʩʪʠ 

..ʩʨʰʪ

ʚ
c
ʊ

ʊ
K  

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʇʈʆʀɿɺʆɼʉʊɺɸ 

 ʄʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʍʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʛʨʦʤʥʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʚʳʧʫʩʢʘʝʤʳʭ ʠʟʜʝʣʠʡ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ 

ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʧʘʨʪʠʷʤʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʘʨʷʜʫ ʩ 

ʫʥʠʚʝʨʩʘʣʴʥʳʤ - ʩʧʝʮʠʘʣʴʥʦʝ. ʎʝʭʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʩʪʨʦʝʥʳ ʧʦ ʧʨʠʥʮʠʧʫ ʧʨʝʜʤʝʪʥʦ-

ʟʘʤʢʥʫʪʳʭ ʫʯʘʩʪʢʦʚ, ʛʜʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʩʩʪʘʚʣʝʥʦ ʧʦ ʭʦʜʫ ʪʠʧʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʀʤʝʶʪʩʷ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʧʨʷʤʦʪʦʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʜʝʪʘʣʝʡ ʠʣʠ ʧʝʨʝʤʝʱʝʥʠʷ 

ʜʝʪʘʣʝʡ ʧʦ ʦʧʝʨʘʮʠʷʤ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ - ʧʦʜʨʦʙʥʘʷ, ʥʦʨʤʳ ʚʨʝʤʝʥʠ ʢʘʢ 

ʨʘʩʯʝʪʥʳʝ, ʪʘʢ ʠ ʦʧʳʪʥʦ-ʩʪʘʪʠʯʝʩʢʠʝ, ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ-ʧʦʣʥʘʷ, ʥʝʧʦʣʥʘʷ, ʛʨʫʧʧʦʚʘʷ, ʩ 

ʧʨʠʛʦʥʢʦʡ ʧʦ ʤʝʩʪʫ. ʊʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʢʘʢ ʫʥʠʚʝʨʩʘʣʴʥʦʝ, ʪʘʢ ʠ ʩʧʝʮʠʘʣʴʥʦʝ. 

ɼʚʠʞʝʥʠʝ ʜʝʪʘʣʝʡ - ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ. ʄʝʪʦʜʳ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ 

ʢʘʢ ʧʨʦʙʥʳʝ ʧʨʦʭʦʜʳ ʠ ʧʨʦʤʝʨʳ, ʪʘʢ ʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ-ʥʘʩʪʨʦʝʥʥʳʝ ʩʪʘʥʢʠ. ʂʚʘʣʠʬʠʢʘʮʠʷ 

ʨʘʙʦʯʠʭ ʩʨʝʜʥʷʷ. 

 ʄʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʜʥʦʪʠʧʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ʊʘʢ, ʘʚʪʦʤʦʙʠʣʠ, ʪʨʘʢʪʦʨʳ 

ʠʟʛʦʪʦʚʣʷʶʪʩʷ ʤʠʣʣʠʦʥʘʤʠ ʰʪʫʢ ʚ ʛʦʜ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʘʰʠʥʳ - ʜʝʩʷʪʢʘʤʠ ʪʳʩʷʯ ʠ 

ʪ. ʜ. ʀʟʛʦʪʦʚʣʝʥʠʝ ʪʘʢʠʭ ʠʟʜʝʣʠʡ ʦʙʳʯʥʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʟʘʚʦʜʘʭ 

ʠʣʘ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʮʝʭʘʭ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʤʘʩʩʦʚʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ. ɺʘʞʥʝʡʰʝʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʛʨʘʥʠʯʝʥʠʝ ʥʦʤʝʥʢʣʘʪʫʨʳ ʚʳʧʫʩʢʘʝʤʳʭ 

ʠʟʜʝʣʠʡ. ɿʘʚʦʜ ʠʣʠ ʮʝʭ ʚʳʧʫʩʢʘʶʪ ʦʜʥʦ-ʜʚʘ ʥʘʠʤʝʥʦʚʘʥʠʷ ʠʟʜʝʣʠʡ. ʕʪʦ ʩʦʟʜʘʝʪ 

ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʠʟʜʝʣʠʡ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ. 

 ɽʜʠʥʠʯʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 
 

ʇʈʀʄɽʈ ʈɸʉʏɽʊɸ 
 

1.3 ʈʘʩʯʝʪ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ (ʊʋ-204) ï 20 ʩʘʤʦʣʝʪʦʚ/ʛʦʜ; 

ʂʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʥʘ ʠʟʜʝʣʠʝ ï 2 ʰʪʫʢʠ; 

ʇʨʦʮʝʥʪ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ =15% - 5 ʰʪ. 

1.3.1  ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʫʶ ʧʨʦʛʨʘʤʤʫ ʚʳʧʫʩʢʘ 

.øò46
100

15
1220

100
1mNN 1  (1.3.1) 

ʛʜʝ  N1 - ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʡ  

m   - ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ ʥʘ ʠʟʜʝʣʠʝ  

    - ʧʨʦʮʝʥʪ ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ. 
 

1.3.2  ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʦʡ ʬʦʥʜ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ 
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ʯʘʩʪʅʇʀʂFʜ 390196,028)8103365(96,0)(   (1.3.2) 

ʛʜʝ ʂ - ʢʦʣʠʯʝʩʪʚʦ ʢʘʣʝʥʜʘʨʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ  

ɺ - ʢʦʣʠʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ  

ʇ - ʢʦʣʠʯʝʩʪʚʦ ʧʨʘʟʜʥʠʯʥʳʭ ʜʥʝʡ ʚ ʛʦʜʫ  

ʅ - ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʯʘʩʦʚ ʚ ʨʘʙʦʯʝʤ ʜʥʝ  

n  - ʯʠʩʣʦ ʩʤʝʥ 

0,96 - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ 4% ʧʦʪʝʨʴ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʥʘ ʨʝʤʦʥʪ ʠ ʥʘʣʘʜʢʫ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. 
 

1.3.3  ʆʧʨʝʜʝʣʷʝʤ ʪʘʢʪ ʚʳʧʫʩʢʘ ʜʝʪʘʣʝʡ 

5088
46

60390160

N

F
t ʜ
ʚ  (1.3.3) 

1.3.4  ʆʧʨʝʜʝʣʷʝʤ ʩʫʤʤʘʨʥʦʝ ʰʪʫʯʥʦʝ ʚʨʝʤʷ ʧʦ ʚʩʝʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ 

ʯʘʩʘʊʊ
n

i

iʰʪʰʪ 41,3
1

 (1.3.4) 

 

ʊʘʙʣʠʮʘ 3 - ʐʪʫʯʥʦʝ ʚʨʝʤʷ 

ˉ ʦʧʝʨʘʮʠʠ ʅʘʠʤʝʥʦʚʘʥʠʝ ɺʨʝʤʷ ʚ ʯʘʩʘʭ 

030 ʌʨʝʟʝʨʥʘʷ 0,45 

040 ʌʨʝʟʝʨʥʘʷ 0,4 

050 ʈʘʩʪʦʯʥʘʷ 0,6 

055 ʌʨʝʟʝʨʥʘʷ ʩ ʏʇʋ 0,5 

060 ʌʨʝʟʝʨʥʘʷ ʩ ʏʇʋ 0,5 

085 ʌʨʝʟʝʨʥʘʷ 0,4 

090 ʌʨʝʟʝʨʥʘʷ 0,34 

095 ʌʨʝʟʝʨʥʘʷ 0,3 

105 ʈʘʩʪʦʯʥʘʷ 0,6 

110 ʈʘʩʪʦʯʥʘʷ 0,6 

ʀʪʦʛʦ:  3,41 

 

1.3.5  ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʨʠʡʥʦʩʪʠ 

ʤʠʥ
n

ʊ

ʊ

n

i

ʰʪ

ʩʨʰʪ 23.10
20

6041,3
60

1
..  (1.3.5) 

 

1.3.6  ʆʧʨʝʜʝʣʷʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʨʠʡʥʦʩʪʠ 

0,43,478
23,10

5088

..ʩʨʰʪ

ʚ
c
ʊ

ʊ
K  (1.3.6) 

ʊʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʨʠʡʥʦʩʪʠ ʙʦʣʴʰʝ 40  ʥʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ, ʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʷʚʣʷʝʪʩʷ ʤʝʣʢʦʩʝʨʠʡʥʳʤ. ʆʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʙʦʣʴʰʦʡ ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʠʟʜʝʣʠʡ, 

ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʧʘʨʪʠʷʤʠ ʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ 

ʚr ʧʫʩʢʘ, ʯʝʤ ʚ ʝʜʠʥʠʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʤʝʥʷʝʪʩʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʩʥʘʱʝʥʥʦʝ ʩʧʝʮʠʘʣʴʥʳʤʠ ʫʥʠʚʝʨʩʘʣʴʥʳʤʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʠʟʜʝʣʠʷ. ʈʘʙʦʯʠʝ 

ʤʝʩʪʘ ʥʝ ʠʤʝʶʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʧʝʮʠʘʣʠʟʘʮʠʠ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʭʦʜʫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʯʝʨʪʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʦ-
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʕʪʦʪ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʨʷʜʫ ʩ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʪʘʢʞʝ ʠ ʩʧʝʮʠʘʣʴʥʦʝ. 

II II     ʊʊɽɽʍʍʅʅʆʆʃʃʆʆɻɻʀʀʏʏɽɽʉʉʂʂʀʀʁʁ   ʈʈɸɸɿɿɼɼɽɽʃʃ   

 

2.1 ʆʎɽʅʂɸ ɼɽʊɸʃʀ ʅɸ ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʔ 

ʇʨʠ ʦʪʨʘʙʦʪʢʝ ʜʝʪʘʣʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠʩʧʦʣʴʟʫʶʪ ʜʚʘ ʚʠʜʘ ʦʮʝʥʢʠ: ʢʘʯʝʩʪʚʝʥʥʫʶ 

ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ. 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʘ ʠʩʧʦʣʥʠʪʝʣʷ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʜʦʧʫʩʪʠʤʘ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʣʫʯʰʝʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʠ 

ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʝʧʝʥʠ ʨʘʟʣʠʯʠʷ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʩʨʘʚʥʠʚʘʝʤʳʭ ʚʘʨʠʘʥʪʦʚ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʪʨʝʙʦʚʘʥʠʷ, ʚʳʧʦʣʥʝʥʠʝ ʢʦʪʦʨʳʭ 

ʦʙʫʩʣʦʚʠʪ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠʟʜʝʣʠʷ. ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʧʨʝʜʰʝʩʪʚʫʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ 

ʦʧʨʝʜʝʣʷʝʪ ʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. 
 

2.1.1  ʂɸʏɽʉʊɺɽʅʅɸʗ ʆʎɽʅʂɸ ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʀ ʂʆʅʉʊʈʋʂʎʀʁ ɼɽʊɸʃɽʁ 

ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʮʝʥʢʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

 ʢʦʥʩʪʨʫʢʮʠʷ ʜʝʪʘʣʠ ʜʦʣʞʥʘ ʩʦʩʪʦʷʪʴ ʠʟ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʚ ʮʝʣʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʩʪʘʥʜʘʨʪʥʦʡ; 

 ʜʝʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʛʦʪʘʚʣʠʚʘʪʴ ʠʟ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʠʣʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʟʘʛʦʪʦʚʦʢ; 

 ʨʘʟʤʝʨʳ ʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ 
ʦʙʦʩʥʦʚʘʥʥʳʝ ʦʧʪʠʤʘʣʴʥʳʝ ʪʦʯʥʦʩʪʴ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-

ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ; 

 ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʳ ʜʝʪʘʣʠ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʪʝʭʥʦʣʦʛʠʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʷ; 

 ʪʦʯʥʦʩʪʴ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʦʯʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ, 

ʦʙʨʘʙʦʪʢʠ, ʢʦʥʪʨʦʣʷ; 

 ʟʘʛʦʪʦʚʢʠ ʩʣʝʜʫʝʪ ʧʦʣʫʯʘʪʴ ʨʘʮʠʦʥʘʣʴʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʫʯʝʪʦʤ ʚʳʧʫʩʢʘ ʠ ʪʠʧʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; 

 ʤʝʪʦʜ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʘ ʢ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ, ʘ ʪʘʢʞʝ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʪʘʣʝʡ; 

 ʩʦʧʨʷʞʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʨʘʟʣʠʯʥʳʭ ʢʚʘʣʠʪʝʪʦʚ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʜʦʣʞʥʳ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʩʧʦʣʴʟʫʝʤʳʤ ʤʝʪʦʜʘʤ ʠ ʩʨʝʜʩʪʚʘʤ ʦʙʨʘʙʦʪʢʠ; 

 ʢʦʥʩʪʨʫʢʮʠʷ ʜʝʪʘʣʠ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʤʘʣʦʦʪʭʦʜʥʳʭ, ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʠʭ ʪʠʧʦʚʳʭ, ʛʨʫʧʧʦʚʳʭ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʊʇ ʝʝ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʇʨʠ ʧʦʣʫʯʝʥʠʠ ʜʝʪʘʣʝʡ ʠʟ ʣʠʪʳʭ ʟʘʛʦʪʦʚʦʢ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʧʪʠʤʘʣʴʥʳʝ 

ʩʦʦʪʥʦʰʝʥʠʷ ʨʘʟʤʝʨʦʚ, ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ, ʘ ʪʘʢʞʝ ʨʘʮʠʦʥʘʣʴʥʳʝ ʨʘʟʤʝʨʳ ʥʘʨʫʞʥʳʭ ʠ 

ʚʥʫʪʨʝʥʥʠʭ ʨʘʜʠʫʩʦʚ ʟʘʢʨʫʛʣʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʣʠʪʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʠʩʢʣʶʯʝʥʠʝ ʨʘʢʦʚʠʥ, ʦʩʪʘʪʦʯʥʳʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʨʦʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʡ 

ʤʘʩʩʝ ʤʝʪʘʣʣʘ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʣʠʪʳʭ ʜʝʪʘʣʝʡ ʠ ʟʘʛʦʪʦʚʦʢ ʩʣʝʜʫʝʪ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ: 

 ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʠ ʨʘʟʥʦʩʪʝʥʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ; 

 ʫʩʪʨʘʥʝʥʠʝ ʠʟʣʠʰʥʝʛʦ ʤʝʪʘʣʣʘ ʚ ʩʦʧʨʷʞʝʥʠʷʭ; 

 ʫʩʪʨʘʥʝʥʠʝ ʫʟʢʠʭ ʚʥʫʪʨʝʥʥʠʭ ʫʛʣʫʙʣʝʥʠʡ; 

 ʧʨʘʚʠʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ, ʙʦʙʳʰʝʢ; 

 ʧʨʠʜʘʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʦʯʝʨʪʘʥʠʡ ʚʥʫʪʨʝʥʥʠʤ ʧʦʣʦʩʪʷʤ, ʠʩʢʣʶʯʝʥʠʝ ʧʦʧʝʨʝʯʥʳʭ 

ʧʝʨʝʛʦʨʦʜʦʢ ʠ ʛʣʫʙʦʢʠʭ ʚʧʘʜʠʥ; 



16 

 ʨʘʩʧʦʣʦʞʝʥʠʝ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ ʚ ʧʣʦʩʢʦʩʪʷʭ ʨʘʟʝ̡ʤʘ ʬʦʨʤʳ ʠ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʥʝʡ; 

 ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʙʦʙʳʰʝʢ. 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʜʝʪʘʣʝʡ, ʧʦʣʫʯʘʝʤʳʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ 

ʫʤʝʥʴʰʝʥʠʠ ʪʨʫʜʦʝʤʢʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʠʩʢʣʶʯʝʥʠʠ ʝʝ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʤʝʩʪʘʭ. 

 ʅʝ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʛʣʫʭʠʝ ʦʪʚʝʨʩʪʠʷ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʜʝʪʘʣʠ, ʛʣʫʙʦʢʠʝ ʦʪʚʝʨʩʪʠʷ, 
ʧʨʝʚʳʰʘʶʱʠʝ ʜʝʩʷʪʴ ʜʠʘʤʝʪʨʦʚ ʩʚʝʨʣʘ; 

 ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʞʝʣʘʪʝʣʴʥʦ ʨʘʩʧʦʣʘʛʘʪʴ ʥʘ ʦʜʥʦʤ ʫʨʦʚʥʝ; 

 ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʘʟʦʚ ʥʝʦʙʭʦʜʠʤʦ ʩʦʛʣʘʩʦʚʘʪʴ ʨʘʜʠʫʩʳ ʧʘʟʦʚ ʩ ʜʠʘʤʝʪʨʘʤʠ ʬʨʝʟʳ; 

 ʅʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʫʧʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʚʝʨʣʝʥʠʝʤ, 

ʨʘʩʪʘʯʠʚʘʥʠʝʤ, ʟʝʥʢʝʨʦʚʘʥʠʝʤ, ʥʘʨʝʟʘʥʠʝʤ ʨʝʟʴʙʳ, ʬʨʝʟʝʨʦʚʘʥʠʝʤ; 

 ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʦʦʩʥʳʭ ʦʪʚʝʨʩʪʠʡ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʪʨʘʙʘʪʳʚʘʪʴ ʥʘʧʨʦʭʦʜ; 

 ʇʨʠ ʦʪʨʘʙʦʪʢʝ ʰʧʦʥʦʯʥʳʭ ʧʘʟʦʚ ʞʝʣʘʪʝʣʴʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʠʭ ʧʦʣʫʯʝʥʠʝ ʩ 
ʧʦʤʦʱʴʶ ʜʠʩʢʦʚʳʭ, ʘ ʥʝ ʢʦʥʮʝʚʳʭ ʬʨʝʟ, ʪʘʢ ʢʘʢ ʧʝʨʚʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʴʫh  ʁ

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʯʝʤ ʚʪʦʨʳʝ; 

 ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʢʦʥʩʪʨʫʢʮʠʠ ʣhʠʮʝʚʳʭ ʚʘʣʦʚ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʙʨʘʙʘʪʳʚʘʪʴ 

ʰʣʠʮʝʚʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʚʳʭʦʜʝ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɽʩʣʠ ʜʝʪʘʣʠ ʜʦʣʞʥʳ ʧʦʜʚʝʨʛʘʪʴʩʷ ʊ. ʆ., ʪʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʨʝʱʠʥ ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ: 1) ʙʦʣʴʘhʷ ʨʘʟʥʠʮʘ ʚ ʨʘʟʤʝʨʘʭ ʩʝʯʝʥʠʡ; 2) ʛʣʫʭʠʝ ʦʪʚʝʨʩʪʠʷ, ʟʘʪʨʫʜʥʷʶʱʠʝ 

ʫʜʘʣʝʥʠʝ ʧʘʨʘ ʧʨʠ ʟʘʢʘʣʢʝ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; 3) ʨʝʟʢʠʝ ʧʝʨʝʭʦʜʳ ʦʪ ʙʦʣʴʰʠʭ 

ʩʝʯʝʥʠʡ ʢ ʤʝʥʴʠhʤ; 4) ʨʘʟʥʘʷ ʪʦʣʱʠʥʘ ʜʝʪʘʣʝʡ ʧʨʠ ʤʝʩʪʥʦʡ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʘʢʘʣʢʝ; 5) 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʤʘʩʩ ʜʝʪʘʣʠ. 

 

2.1.2  ʂʆʃʀʏɽʉʊɺɽʅʅɸʗ ʆʎɽʅʂɸ ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʀ ʂʆʅʉʊʈʋʂʎʀʁ ɼɽʊɸʃɽʁ 

ʆʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʦʢʘʟʘʪʝʣʠ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. ɼʣʷ ʫʣʫʯʰʝʥʠʷ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ ʦʮʝʥʠʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ. 
 

1) ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 

ʂ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ : ʊʠ - ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ; ʂʫʪ - ʫʨʦʚʝʥʴ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʧʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ; ʉʪ - ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

ʜʝʪʘʣʠ; ʂʫʩ - ʫʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʜʝʪʘʣʠ. 

ʊʨʫʜʦʝʤʢʦʩʪʴ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

iʠ ʊʊ  

ʛʜʝ ʊi  - ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ 1-ʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʚ ʥʦʨʤʦ-ʯʘʩʘʭ. 

 

ʋʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝʤ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʊʠ ʢ ʙʘʟʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʪʨʫʜʦʝʤʢʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʊʠʙ. 

ʠʙ

ʠ
ʫʪ
ʊ

ʊ
ʂ  

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʪʘʢ: 

ʮʨʟʤʪ ʉʉʉʉ  

ʛʜʝ ʉʤ, ʉʟ, ʉʮʨ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʩʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʨʘʙʦʯʠʭ ʠ ʮʝʭʦʚʳʝ ʨʘʩʭʦʜʳ, ʧʨʠʭʦʜʷʱʠʝʩʷ ʥʘ ʦʜʥʦ ʠʟʜʝʣʠʝ. 
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ʋʨʦʚʝʥʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʉʪ ʢ ʙʘʟʦʚʦʤʫ ʧʦʢʘʟʘʪʝʣʶ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʉʙʪ: 

ʙʪ

ʪ
ʫʩ
ʉ

ʉ
ʂ  

ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʦʛʦ ʠʟʜʝʣʠʷ ʢʘʢ ʂʫʪ, ʪʘʢ ʠ ʂʫʩ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʧʨʠʙʣʠʞʝʥʥʦ ʧʦ ʪʨʫʜʦʝʤʢʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʳʪʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʠʟʜʝʣʠʷʤ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ ʠ 

ʢʦʨʨʝʢʪʠʨʫʶʱʠʤ ʢʦʵʬʬʠʮʠʝʥʪʘʤ. 

2) ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ 

 

ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ: 

1) ʢʦʵʬʬʠʮʠʝʥʪ ʫʥʠʬʠʢʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʂʫ;ɻ 

2) ʢʦʵʬʬʠʮʠʝʥʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʂʪʯ; 

3) ʢʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʂh ; 

4) ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʂʠʤ. 

 

¡  ʂʦʵʬʬʠʮʠʝʥʪ ʫʥʠʬʠʢʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

6,0
Q

Q
ʂ

ʫʝ

ʫʵ , 

ʛʜʝ Qʫʝ ï ʯʠʩʣʦ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

Q ï ʦʙʱʝʝ ʯʠʩʣʦ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ. 

 

¢ ʂʦʵʬʬʠʮʠʝʥʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

i

i

ʩʨ

ʪr
An

n

ɸ
ʂ 1

1
1  

...nnn

...n3n2n

n

An
A

321

321

1
i

i
cp  

ʛʜʝ  ɸʩʨ ï ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ; 

ɸ, ni ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʚʘʣʠʪʝʪ ʠ ʯʠʩʣʦ ʨʘʟʤʝʨʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʚʘʣʠʪʝʪʘ. 

 

£ ʂʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

iz

i

ia

i

ʩʨ

ʰ
mR

m

mR

m

ɹ
ʂ
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mm

mRamRa

m

mR
ɹ

i

iia

ʩʨ  

ʛʜʝ ɹʩʨ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ,  

m1 - ʯʠʩʣʦ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠʤʝʶʱʠʭ ʰʝʨʦʭʦʚʘʪʦʩʪʴ Rai. 

¤  ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ 

6,0
ʟ

ʜ
ʠʤ
ʄ

ʄ
ʂ , 

ʛʜʝ ʄʜ - ʤʘʩʩʘ ʜʝʪʘʣʠ,   ʄʟ - ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ. 

 

2.1.3 ʊʈɽɹʆɺɸʅʀʗ ʂ ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʀ ʂʆʅʉʊʈʋʂʎʀʀ ɼɽʊɸʃɽʁ ʊʀʇɸ çʊɽʃ 

ɺʈɸʑɽʅʀʗè 

1. ɼʝʪʘʣʴ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʘ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʥʬʠʛʫʨʘʮʠʷ ʢʦʪʦʨʳʭ 

ʜʦʧʫʩʢʘʝʪ ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʚʨʘʱʝʥʠʠ ʟʘʛʦʪʦʚʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ. ʂʘʞʜʘʷ ʠʟ ʧʦʚʝʨʭ-



18 

ʥʦʩʪʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʢʨʳʪʘ ʩ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʜʣʷ ʧʦʜʚʦʜʘ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʝʛʦ 

ʧʝʨʝʤʝʱʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

2. ʂʦʥʬʠʛʫʨʘʮʠʷ ʜʦʣʞʥʘ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʪʴ ʝʝ ʧʦʣʥʫʶ (ʯʝʨʥʦʚʫʶ ʠ ʯʠʩʪʦʚʫʶ) 

ʦʙʨʘʙʦʪʢʫ ʚ ʦʜʥʦʤ ʫʩʪʘʥʦʚʝ. ɼʣʷ ʵʪʦʛʦ ʟʘʛʦʪʦʚʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʞʝʩʪʢʦʡ, ʥʝ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʨʠ ʩʥʷʪʠʠ ʙʦʣʴʰʝʛʦ ʧʨʠʧʫʩʢʘ ʠʣʠ ʦʪ ʩʠʣ ʟʘʞʠʤʘ; ʠʤʝʪʴ ʨʘʟʚʠʪʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʜ ʟʘʞʠʤʥʳʝ ʢʫʣʘʯʢʠ ʧʨʠ ʦʙʨʘʙʦʪʢʠ ʚ ʧʘʪʨʦʥʝ; ʤʝʩʪʦ ʜʣʷ ʢʫʣʘʯʢʦʚ ʠʣʠ 

ʧʦʚʦʜʢʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʮʝʥʪʨʘʭ. 

3. ʆʙʨʘʙʘʪʳʚʘʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʡ ʥʝ ʜʦʣʞʥʳ ʧʨʝʨʳʚʘʪʴʩʷ ʚʳʩʪʫʧʘʶʱʠʤʠ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʨʘʟʦʚʘʥʳ ʧʨʠ ʚʨʘʱʝʥʠʠ. 

4. ɺʩʝ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʡ ʜʦʣʞʥʳ ʙʳʪʴ 

ʜʦʩʪʫʧʥʳ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚ ʦʜʥʦʤ ʫʩʪʘʥʦʚʝ. ʇʨʠ ʵʪʦʤ ʫ ʟʘʛʦʪʦʚʦʢ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʚ 

ʧʘʪʨʦʥʝ, ʨʘʟʤʝʨʳ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʦʣʞʥʳ ʚʳʨʘʩʪʘʪʴ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ 

ʧʘʪʨʦʥʫ, ʘ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʙʳʚʘʪʴ. 

5. ʄʝʩʪʘ ʩʦʧʨʷʞʝʥʠʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩ ʪʦʨʮʦʚʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʦʜʥʦʛʦ ʨʘʜʠʫʩʘ, ʝʩʣʠ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʥʝʪ ʢʘʥʘʚʦʢ, ʚʳʪʦʯʝʢ. 

6. ʂʘʥʘʚʢʠ, ʚʳʪʦʯʢʠ, ʫʛʣʫʙʣʝʥʠʷ ʥʘ ʥʘʨʫʞʥʦʡ ʠ ʚʥʫʪʨʝʥʥʝʡ ʧʦʚʝʨʭʥʦʩʪʷʭ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʫʥʠʬʠʮʠʨʦʚʘʥʳ, ʦʙʝʩʧʝʯʠʚ ʦʙʨʘʟʦʚʘʥʠʝ ʠʭ ʦʜʥʠʤ ʨʝʟʮʦʤ ʜʣʷ ʥʘʨʫʞʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʦʜʥʠʤ - ʜʣʷ ʚʥʫʪʨʝʥʥʝʡ. 

 

2.1.4   ʊʈɽɹʆɺɸʅʀʗ ʂ ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʀ ʂʆʅʉʊʈʋʂʎʀʀ ɼɽʊɸʃɽʁ ʊʀʇɸ  çʂʆʈʇʋʉè 

1. ʌʦʨʤʘ ʢʦʨʧʫʩʥʦʡ ʜʝʪʘʣʠ ʜʦʣʞʥʘ ʙʳʪʴ ʚʦʟʤʦʞʥʦ ʙʣʠʞʝ ʢ ʧʨʘʚʠʣʴʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʦʨʤʝ. ʌʦʨʤʘ ʜʝʪʘʣʠ ʜʦʣʞʥʘ ʪʘʢʞʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʧʦʣʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʦʪ ʦʜʥʦʡ ʙʘʟʳ; ʦʪ ʧʣʦʩʢʦʩʪʠ ʠ ʜʚʫʭ ʫʩʪʘʥʦʚʦʯʥʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ʠʣʠ 

ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʚ ʢʦʨʧʫʩʝ. 

2. ʆʙʨʘʙʦʪʢʘ ʧʣʦʩʢʦʩʪʠ ʠ ʪʦʨʮʦʚ ʦʪʚʝʨʩʪʠʡ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʩɹʷ ʥʘ ʧʨʦʭʦʜ, 

ʜʣʷ ʯʝʛʦ ʧʣʦʩʢʦʩʪʠ ʠ ʪʦʨʮʳ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʳʩʪʫʧʦʚ; ʪʦʨʮʘʤ ʦʪʚʝʨʩʪʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʜʘʚʘʪʴ ʫʜʦʙʥʫʶ ʬʦʨʤʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʭ ʪʦʨʮʝʚʦʡ ʬʨʝʟʦʡ ʠʣʠ ʮʝʢʦʚʢʦʡ. 

3. ʂʦʨʧʫʩʥʘʷ ʜʝʪʘʣʴ ʥʝ ʜʦʣʞʥʘ ʠʤʝʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʦʩʷʤ ʦʪʚʝʨʩʪʠʡ. 

4. ʊʦʯʥʦ ʨʘʩʪʘʯʠʚʘʝʤʳʝ ʦʪʚʝʨʩʪʠʷ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʥʫʪʨʝʥʥʠʡ ʚʳʩʪʫʧʦʚ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ 

ʨʘʩʪʘʯʠʚʘʥʠʶ ʥʘ ʧʨʦʭʦʜ; ʜʠʘʤʝʪʨʳ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʦʪʚʝʨʩʪʠʡ ʚʥʫʪʨʠ ʢʦʨʧʫʩʥʦʡ ʜʝʪʘʣʠ 

ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʜʠʘʤʝʪʨʦʚ ʩʦʦʩʥʳʭ ʠʤ ʦʪʚʝʨʩʪʠʡ ʚ ʥʘʨʫʞʥʳʭ ʩʪʝʥʢʘʭ ʜʝʪʘʣʠ. 

5. ɺ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʷʭ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʤʥʦʛʦʦʙʨʘʟʠʷ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʩʪʠʡ ʠ ʨʝʟʴʙ. 

 

2.1.5  ʇʈʀʄɽʈ ʆʊʈɸɹʆʊʂʀ ʅɸ ʊɽʍʅʆʃʆɻʀʏʅʆʉʊʔ ʂʆʅʉʊʈʋʂʎʀʀ ʂʆʈʇʋʉɸ 
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1)  ʂʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ 

ʂʦʥʩʪʨʫʢʮʠʷ ʢʦʨʧʫʩʘ ʥʝ ʪʝʭʥʦʣʦʛʠʯʥʘ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʨʠʯʠʥʘʤ : 

 ʪʦʣʱʠʥʘ ʩʪʝʥʦʢ ʦʪʣʠʚʢʠ ʥʝʦʜʠʥʘʢʦʚʘ; ʥʘʨʫʞʥʳʝ ʣʠʪʝʡʥʳʝ ʨʘʜʠʫʩʳ r ʚʝʩʴʤʘ 

ʤʘʣʳ ʠ ʥʝ ʨʘʚʥʳ ʚʥʫʪʨʝʥʥʠʤ ʨʘʜʠʫʩʘʤ R, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʚ ʩʪʝʥʢʘʭ; 

 ʧʦʚʝʨʭʥʦʩʪʠ 1 ʠ 2 ʣʝʞʘʪ ʚ ʨʘʟʥʳʭ ʧʣʦʩʢʦʩʪʷʭ; 

 ʧʦʚʝʨʭʥʦʩʪʴ 4 ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ, ʥʝʦʙʫʩʣʦʚʣʝʥʥʫʶ ʩʣʫʞʝʙʥʳʤ 

ʥʘʟʥʘʯʝʥʠʝʤ ʜʝʪʘʣʠ; 

 ʥʝʦʙʦʩʥʦʚʘʥʥʦ ʥʘʟʥʘʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʦʦʩʥʦʩʪʠ ʦʪʚʝʨʩʪʠʡ, ʭʦʪʷ 

ʜʠʘʤʝʪʨʳ ʨʘʩʪʦʯʝʢ ʦʪʣʠʯʘʶʪʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʝʟʥʘʯʠʪʝʣʴʥʦ; 

 ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʟʘʜʘʥʘ ʥʝʦʜʠʥʘʢʦʚʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʳʧʦʣʥʷʶʪ ʦʜʥʠ ʠ ʪʝ ʞʝ ʬʫʥʢʮʠʠ. 

 

ʀʟ ʘʥʘʣʠʟʘ ʩʣʫʞʝʙʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʢ ʩʦʦʩʥʦʩʪʠ ʠ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʲ̫ ʚʣʝʥʳ ʤʝʥʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

 ʩʣʦʞʥʳʡ ʜʦʩʪʫʧ ʦʪʨʘʙʦʪʢʠ ʩʪʫʧʝʥʯʘʪʳʭ ʦʪʚʝʨʩʪʠʡ ʧʦʜ ʚʠʥʪʳ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʢʨʝʧʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʢʦʨʧʫʩʘ. 

 

ʇʦʩʣʝ ʫʩʪʨʘʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ ʢʦʥʩʪʨʫʢʮʠʷ ʢʦʨʧʫʩʘ ʧʦʣʫʯʠʣʘʩʴ ʙʦʣʝʝ 

ʪʝʭʥʦʣʦʛʠʯʥʦʡ.  

 ʋʥʠʬʠʮʠʨʦʚʘʥʳ ʦʪʚʝʨʩʪʠʷ (6), (7); 

 ʉʥʠʞʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

 ʋʤʝʥʴʰʝʥʳ ʧʣʦʱʘʜʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ (4) 

 ʇʨʝʜʫʩʤʦʪʨʝʥʳ ʦʜʠʥʘʢʦʚʳʝ ʪʦʣʱʠʥʳ ʩʪʝʥʦʢ;  

 ʋʚʝʣʠʯʝʥʳ ʨʘʜʠʫʩʳ ʩʦʧʨʷʞʝʥʠʡ ʛ = R; 

 ʉʪʫʧʝʥʯʘʪʳʝ ʦʪʚʝʨʩʪʠʷ ʧʦʜ ʚʠʥʪʳ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʢʦʨʧʫʩʘ ʟʘʤʝʥʝʥʳ 

ʥʘ ʩʢʚʦʟʥʳʤʠ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʟʤʝʥʝʥʠʡ ʜʝʪʘʣʴ ʧʦʣʫʯʠʣʘʩʴ ʙʦʣʝʝ ʧʨʦʩʪʦʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʠ ʝʝ ʫʯʝʪ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ʠ ʫʤʝʥʴʰʠʪʴ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ. 

 

 
2)  ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʨʧʫʩʘ 

 ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ - ʪʨʫʜʦʝʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʥʦʚʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʜʝʪʘʣʠ ( ʊʠ ) ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ( ʉʪ ) ʥʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʜʘʥʥʳʭ ʧʦ ʙʘʟʦʚʦʤʫ ʚʘʨʠʘʥʪʫ. 

 ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ. 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʵʣʝʤʝʥʪʦʚ 

ʂʦʣ-ʚʦ 

ʵʣʝʤʝʥʪʦʚ 

ʂʦʣʠʯʝʩʪʚʦ 

ʫʥʠʬʠʮʠʨʦ-

ʚʘʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ 

ʂʚʘʣʠʪʝʪ 

ʪʦʯʥʦʩʪʠ 

ʇʘʨʘʤʝʪʨʳ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʧʦʚʝʨʭʥʦʩʪʴ   ʜʦ 

ʦʪʨʘʙʦʪʢʠ 

ʫʥʠʬʠ-

ʮʠʨ. 

ʥʝʫʥʠ- 

ʬʠʮʠʨ 

ʫʥʠʬʠʮ. 

1 1 1 h9 h12 1,6 3,2 

2 1 1 h12 h12 3,2 3,2 

3 1 - h8 h12 0,8 3,2 

4 1 1 h12 h12 3,2 3,2 

5 1 1 h8 h9 1,6 1,6 

6 1 1 h9 h9 0.8 1,6 

7 1 - h9 h9 0,8 1,6 

8 1 - h9 h9 1,6 1,6 

9 6 6 h1 h12 6,3 3,2 

ʠʪʦʛʦ Q = 14 Qʫ=ɻ 11 ɸʩʨ= 10 ɸʩʨʫ=1 ɹʩʨ=3,6 ɹʩʨ=2,9 

 

¡  ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ 

 

ʂʠʤ  0,6 ʙʘʟʦʚʦʝ ʟʥʘʯʝʥʠʝ  

8,0
ʟ

ʜ
ʠʤ

m

m
ʂ  - ʜʣʷ ʥʝʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ. 
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9,0
9

5,8
ʠʤʂ - ʜʣʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

 

¢  ʂʦʵʬʬʠʮʠʝʥʪ ʫʥʠʬʠʢʘʮʠʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

 

6,078,0
14

11
ʂʫ

Q

Q
ʂ

ʫʵ

ʫ  - ʜʝʪʘʣʴ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

 

£  ʂʦʵʬʬʠʮʠʝʥʪ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ 

 

 ʜʣʷ ʥʝʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

9,0
1

1
Acp

ʂʪr  ;       10
14

2126114928
ʩʨɸ  

ʇʨʠ ʙʘʟʦʚʦʤ ʟʥʘʯʝʥʠʠ  ʂʪr  0,8 ï ʜʝʪʘʣʴ ʪʝʭʥʦʣʦʛʠʯʥʘ. 

 

 

 ʜʣʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

91,0
1

1
Acp

ʂʪr  ;       11
11

91229
ʩʨɸ  

¤  ʂʦʵʬʬʠʮʠʝʥʪ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʩʨ

ʰ
ɹ

ʂ
1

 ;  ʜʝʪʘʣʴ ʪʝʭʥʦʣʦʛʠʯʥʘ ʧʨʠ ʙʘʟʦʚʦʤ ʟʥʘʯʝʥʠʠ ʂh    0,32 

 ʜʣʷ ʥʝʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

6,3
14

63,622,336,138,0
ʩʨɹ   ;   27,0

6,3

1
ʂh  

 

 ʜʣʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

9,2
11

92,326,1
ʩʨɹ   ;   34,0

9,2

1
ʂh  

 

ɺʓɺʆɼ: ʇʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʠ ʚ ʩʣʫʯʘʝ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʣʫʯʰʝ 

ʯʝʤ ʚ ʥʝʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʟʘ ʩʯʝʪ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʢʚʘʣʠʪʝʪʦʚ ʠ ʨʘʟʙʨʦʩʘ ʚʝʣʠʯʠʥ 

ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʷ ʯʨʝʟʤʝʨʥʦ ʞʝʩʪʢʠʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʥʠʤ. 

 

2.2  ɺʓɹʆʈ ɿɸɻʆʊʆɺʂʀ 

ʄʝʪʦʜ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʜʣʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʟʥʘʯʝʥʠʝʤ ʠ 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʜʝʪʘʣʠ, ʤʘʪʝʨʠʘʣʦʤ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ, ʤʘʩʰʪʘʙʦʤ ʠ ʩʝʨʠʡʥʦʩʪʴʶ 

ʚʳʧʫʩʢʘ, ʘ ʪʘʢʞʝ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ ʠʟʛʦʪʦʚʣʝʥʠʷ. ɺr ʙʨʘʪʴ ʟʘʛʦʪʦʚʢʫ ï ʟʥʘʯʠʪ ʫʩʪʘʥʦʚʠʪʴ 

ʩʧʦʩʦʙ ʝʝ ʧʦʣʫʯʝʥʠʷ, ʥʘʟʥʘʯʠʪʴ ʧʨʠʧʫʩʢʠ ʥʘ ʦʙʨʘʙʦʪʢʫ ʢʘʞʜʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʩʩʯʠʪʘʪʴ 

ʨʘʟʤʝʨʳ ʠ ʦʧʨʝʜʝʣʠʪʴ ʜʦʧʫʩʢʠ ʥʘ ʪʦʯʥʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʧʨʠʙʣʠʞʝʥʠʶ ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʢ ʧʘʨʘʤʝʪʨʘʤ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ ʠ ʩʥʠʞʝʥʠʶ 

ʪʨʫʜʦʝʤʢʦʩʪʠ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʇʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʩʧʦʩʦʙʫ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʫʁ  ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ. 

 

ʊɽʍʅʀʂʆ-ʕʂʆʅʆʄʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ɺʓɹʆʈɸ ʄɽʊʆɼɸ ʀɿɻʆʊʆɺʃɽʅʀʗ 

ɿɸɻʆʊʆɺʂʀ 

ɺʳʙʦʨ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʊʘʢ, ʚ ʢʨʫʧʥʦʩʝʨʠʡʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʯʘʩʪʦ ʟʘʚʝʜʦʤʦ ʥʘʟʥʘʯʘʝʪʩ̫ ʜʘʞʝ ʜʦʨʦʛʦʩʪʦʷʱʘʷ 

ʟʘʛʦʪʦʚʢʘ, ʥʦ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʨʠʧʫʩʢʘʤʠ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʴ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʚ ʮʝʣʦʤ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ. ɺ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ʪʠʧʝ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʟʛʦʪʦʚʣʝʥʠʝ ʤʘʣʦʡ ʧʘʨʪʠʠ ʟʘʛʦʪʦʚʦʢ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʧʨʠʧʫʩʢʘʤʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʴ, ʪ.ʢ. ʵʢʦʥʦʤʠʷ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʟʜʝʩʴ ʥʠʯʪʦʞʥʘ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʚ ʢʫʨʩʦʚʦʤ ʠ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʘʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʳʝ  ʨʘʩʯʝʪʳ ʠ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʠ ʧʦ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

 

1)   ʆʇʈɽɼɽʃɽʅʀɽ ʄɸʉʉʓ ɿɸɻʆʊʆɺʂʀ 

ʈʘʩʯʝʪʳ ʩʣʝʜʫʝʪ ʚʳʧʦʣʥʷʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

 ʥʘʟʥʘʯʘʶʪʩʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʧʨʠʙʣʠʞʝʥʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ ʚʩʝ ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ 

ʨʘʟʤʝʨʳ ʠʟʜʝʣʠʷ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ; 

 ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ ʩ ʫʯʝʪʦʤ ʧʨʠʧʫʩʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

][ʢʛVʄ  

ʛʜʝ  V - ʦʙʲʝʤ ʟʘʛʦʪʦʚʢʠ, [ ʤ3] 

ʉʣʦʞʥʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʠʟʜʝʣʠʷ ʤʳʩʣʝʥʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʧʨʦʩʪʳʝ ʬʦʨʤʳ, ʫʜʦʙʥʳʝ 

ʜʣʷ ʨʘʩʯʝʪʘ. ʀʥʦʛʜʘ ʫʜʦʙʥʝʝ ʩʯʠʪʘʪʴ ʣʠʰʴ ʤʘʩʩʫ ʧʨʠʧʫʩʢʦʚ, ʘ ʟʘʪʝʤ ʩʫʤʤʠʨʦʚʘʪʴ ʩ ʤʘʩʩʦʡ 

ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ (ʪʘʙʣʠʮʘ 2.1). 

 - ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʚ ʢʛ/ʤ3. 

 

ɼʣʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʡ ʩʪʘʣʠ ï 7850, ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ - 8100; .ʯʫʛʫʥʘ ï 

7200 7500; ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ - 2700 2900; ʙʨʦʥʟʳ - 7500 8800; ʣʘʪʫʥʠ - 8500. 

ʄʘʩʩʘ ʟʘʛʦʪʦʚʢʠ ʠʟ ʢʨʫʛʣʦʛʦ, ʢʚʘʜʨʘʪʥʦʛʦ, ʰʝʩʪʠʛʨʘʥʥʦʛʦ ʧʨʦʢʘʪʘ ʜʦʚʦʣʴʥʦ ʧʨʦʩʪʦ 

ʦʧʨʝʜʝʣ̫ ʝʪʩ̫ ʧʦ ʥʦʤʦʛʨʘʤʤʘʤ (ʨʠʩʫʥʦʢ 2.1). 

ʆʧʨʝʜʝʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʘ ʧʦ ʬʦʨʤʫʣʝ: 

ʤ

ʤ
Q

Q
K , 

ʛʜʝ  Q  - ʤʘʩʩʘ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ;   Qʤ - ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ. 

 

ʊʘʙʣʠʮʘ 2.1 ï ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʲʝʤʘ ʨʘʟʥʳʭ ʬʠʛʫʨ 

 ʕʩʢʠʟ ʌʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʝʪʘ ʦʙʲʝʤʘ, ʩʤ3 

1 ʇʘʨʘʣʣʝʣʝʧʠʧʝʜ 

 

zbaV , ʩʤ3 

 

a ï ʩʤ 

b ï ʩʤ 

z ï ʩʤ 

2 ʇʨʠʟʤʘ ʧʨʷʤʘʷ ʪʨʝʭʛʨʘʥʥʘʷ 

 

h
2

ma
V  

 

a ï ʩʤ 

m ï ʩʤ 

h = z ï ʩʤ 

3 ʇʠʨʘʤʠʜʘ ʣʶʙʘʷ 

ʇʠʨʘʤʠʜʘ ʧʨʘʚʠʣʴʥʘʷ (ʚ ʦʩʥʦʚʘʥʠʠ 

ʢʚʘʜʨʘʪ ʠʣʠ ʧʨʘʚʠʣʴʥʳʡ ʤʥʦʛʦʫʛʦʣʴʥʠʢ) 

 

 

3

hB
V  
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ɺ ï ʧʣʦʱʘʜʴ ʦʩʥʦʚʘʥʠʷ, ʩʤ2 

h ï ʚʳʩʦʪʘ, ʩʤ 

4 ʇʠʨʘʤʠʜʘ ʫʩʝʯʝʥʥʘʷ 

 

 

h2Â1Â2Â1Â
3

1
V  

ɺ1 ï ʧʣʦʱʘʜʴ ʥʠʞʥʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʩʤ2 

ɺ2 ï ʧʣʦʱʘʜʴ ʚʝʨʭʥʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʩʤ2 

5 ʎʠʣʠʥʜʨ ʢʨʫʛʣʳʡ ʧʨʷʤʦʡ ʜʠʘʤʝʪʨʦʤ d, 

ʚʳʩʦʪʦʡ  h ʜʣ̫ ʨʝʟʴʙʦʚʦʛʦ ʦʪʚʝʨʩʪʠʷ               

d = dʩʨ 

h
4

d
V

2

 

d - ʩʤ;  h ï ʩʤ 

 

6 ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʪʨʫʙʘ 

 

 

22 dD
4

h
V  

 

D ï ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ, ʩʤ 

d ï ʚʥʫʪʨʝʥʥʠʡ ʜʠʘʤʝʪʨ, ʩʤ 

h ï ʚʳʩʦʪʘ, ʩʤ 

 

 

7 ʂʦʥʫʩ ʢʨʫʛʣʳʡ ʧʨʷʤʦʡ 

 

 

2

hd
V

2

 

 

d ï ʜʠʘʤʝʪʨ ʦʩʥʦʚʘʥʠʷ, ʩʤ 

h ï ʚʳʩʦʪʘ, ʩʤ 

8 ʂʦʥʫʩ ʢʨʫʛʣʳʡ ʧʨʷʤʦʡ ʫʩʝʯʝʥʥʳʡ 

 

 

 

22 ddDD
2

h
V  

 

d ï ʜʠʘʤʝʪʨ ʥʠʞʥʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʩʤ 

d ï ʜʠʘʤʝʪʨ ʚʝʨʭʥʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʩʤ 

h ï ʚʳʩʦʪʘ, ʩʤ 

9 ʐʘʨ 

3D
6

1
V  

D ï ʜʠʘʤʝʪʨ ʰʘʨʘ, ʩʤ 

10 ʐʘʨʦʚʦʡ ʩʝʢʪʦʨ  

hr
3

2
V 2  
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r ï ʨʘʜʠʫʩ  ʰʘʨʘ, ʩʤ 

h ï ʚʳʩʦʪʘ ʩʝʢʪʦʨʘ, ʩʤ 

11 ʐʘʨʦʚʦʡ ʩʝʛʤʝʥʪ 

 

 

22 ha3h
6

1
V  

 

h ï ʚʳʩʦʪʘ, ʩʤ 

ʘ ï ʧʦʣʦʚʠʥʘ ʭʦʨʜʳ, ʩʤ 

12 ʐʘʨʦʚʦʡ ʩʣʦʡ 

 

 

222 hb3a3h
6

1
V  

 

h ï ʚʳʩʦʪʘ ʩʣʦʷ, ʩʤ 

ʘ ï ʧʦʣʦʚʠʥʘ ʥʠʞʥʝʡ ʭʦʨʜʳ, ʩʤ 

b ï ʧʦʣʦʚʠʥʘ ʚʝʨʭʥʝʡ ʭʦʨʜʳ, ʩʤ 

13 ʊʦʨ 

 

 

 

22 rR2V  

 

R ï ʨʘʜʠʫʩ ʮʝʥʪʨʦʚ ʪʦʨʘ (ʩʨʝʜʥʠʡ 

ʨʘʜʠʫʩ), ʩʤ 

r ï ʨʘʜʠʫʩ ʧʣʦʱʘʜʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʪʦʨʘ, ʩʤ 
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ʈʠʩʫʥʦʢ 2.1 ï ʅʦʨʤʦʛʨʘʤʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʩʪʘʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʢʨʫʛʣʦʛʦ ʩʝʯʝʥʠʷ 

 

2)  ʆʇʈɽɼɽʃɽʅʀɽ ʉɽɹɽʉʊʆʀʄʆʉʊʀ ɿɸɻʆʊʆɺʆʂ 

ɼʣʷ ʟʘʛʦʪʦʚʦʢ, ʧʦʣʫʯʘʝʤʳʭ ʣʠʪʴʝʤ ʚ ʦʙʳʯʥʳʝ ʟʝʤʣʷʥʳʝ ʬʦʨʤʳ, ʢʦʢʠʣʠ, ʧʦ 

ʚʳʧʣʘʚʣʷʝ-ʤʳʤ ʤʦʜʝʣʷʤ, ʧʦʜ ʜʘʚʣʝʥʠʝʤ, ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʦʡ ʥʘ ʤʦʣʦʪʘʭ, ʧʨʝʩʩʘʭ, 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʢʦʚʦʯʥʳʭ ʤʘʰʠʥʘʭ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʦʚʳʩʘʜʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʜʦʩʪʘʪʦʯ-ʥʦʡ ʪʦʯʥʦʩʪʴʶ ʧʦ ʬʦʨʤʫʣʝ: 

1000
)(

1000

ʦʪʭ
ʤʧʤʚʩʪʤʟ

ʉ
QQʂʂʂʂʂQ

ʉʟ
S , 

ʛʜʝ  ʉʟ  - ʙʘʟʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʪʦʥʥʳ ʟʘʛʦʪʦʚʦʢ; 

ʂʪ - ʢʦʵʬʬʠʮʠʝʥʪ ʢʣʘʩʩʘ ʪʦʯʥʦʩʪʠ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʩʪʘʣʠ ʠ ʯʫʛʫʥʘ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʦʯʥʦʩʪʠ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ (ʩʤ. ʪʘʙʣʠʮʫ 2.2) 



26 

ʂʣʘʩʩ ʪʦʯʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 1855-85 ʠʣʠ 2009-88 ʜʣʷ ʟʘʛʦʪʦʚʦʢ, ʧʦʣʫʯʘʝʤʳʭ 

ʤʝʪʦʜʦʤ ʣʠʪʴʷ ʠʟ ʩʪʘʣʠ ʠ ʯʫʛʫʥʘ, ʥʘʟʥʘʯʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ: ʧʨʠ 

ʤʘʩʩʦʚʦʤ -I ʢʣʘʩʩ, ʩʝʨʠʡʥʦʤ ï II  ʢʣʘʩʩ, ʝʜʠʥʠʯʥʦʤ ʠ ʤʝʣʢʦʩʝʨʠʡʥʦʤ ï III  ʢʣʘʩʩ. 

ʊʦʯʥʦʩʪʴ ʟʘʛʦʪʦʚʦʢ ʠʟ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʠ ʩʧʣʘʚʦʚ, ʘ ʪʘʢʞʝ ʛʦʨʷʯʝʡ ʰʪʘʤʧʦʚʢʠ ʠʟ 

ʩʪʘʣʠ ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʥʦʨʤʘʣʴʥʫʶ - ʢʣʘʩʩ I ʠ ʧʦʚʳʰʝʥʥʫʶ - ʢʣʘʩʩ II: ʦʪʣʠʯʠʝ ʚ ʜʦʧʫʩʢʘʭ 

ʦʪʢʣʦʥʝʥʠʡ. 

ʂʩ  - ʢʦʵʬʬʠʮʠʝʥʪ ʩʣʦʞʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, (ʩʤ. ʪʘʙʣʠʮʫ 2.2) 

ʂʚ  - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʤʘʩʩʫ ʟʘʛʦʪʦʚʢʠ, (ʩʤ. ʪʘʙʣʠʮʫ 2.2) 

ʂʤ - ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʤʘʨʢʠ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ, (ʩʤ. ʪʘʙʣʠʮʫ 2.2) 

ʂʧ  - ʢʦʵʬʬʠʮʠʝʥʪ ʩʝʨʠʡʥʦʩʪʠ, (ʩʤ. ʪʘʙʣʠʮʫ 2.2).  

Qʤ  - ʤʘʩʩʘ ʟʘʛʦʪʦʚʢʠ; 

Q - ʤʘʩʩʘ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. 

ʉʦʪʭ - ʮʝʥʘ ʦʜʥʦʡ ʪʦʥʥʳ ʦʪʭʦʜʦʚ. 

 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʨʦʢʘʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʤ
ʦʪʭ

ʤʤ
ʇ

ʇ S
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ʛʜʝ  ʉʇ ï ʙʘʟʦʚʘʷ ʩʪʦʠʤʦʩʪʴ ʦʜʥʦʡ ʪʦʥʥʳ ʧʨʦʢʘʪʘ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ; 

Sʤ ï ʩʪʦʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʧʨʦʢʘʪʘ. 

 

ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʜʣʷ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʦʢ, ʧʨʠ 

ʢʦʪʦʨʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʥʝ ʤʝʥʷʝʪʩʷ, ʤʦʞʝʪ ʙʳʪʴ 

ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ: 

NSSʕ ʟʘʛʟʘʛʟ 21 , 

ʛʜʝ  Sʟʘʛ1, Sʟʘʛ2 ï ʩʪʦʠʤʦʩʪʴ ʩʦʧʦʩʪʘʚʣʷʝʤʳʭ ʟʘʛʦʪʦʚʦʢ; 

N ï ʛʦʜʦʚʘʷ ʧʨʦʛʨʘʤʤʘ, ʰʪ. 

 

ʉʦʩʪʘʚʣʷʝʪʩʷ ʠʪʦʛʦʚʘʷ ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʪʘʙʣʠʮʘ ʜʣʷ ʚʳʙʦʨʘ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ 

(ʪʘʙʣʠʮʘ 2.3) 

 

ʊʘʙʣʠʮʘ 2.2 - ɺʳʙʦʨʘ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ 

ɺʠʜ ʟʘʛʦʪʦʚʢʠ ʐʪʘʤʧʦʚʢʘ  ʃʠʪʴʝ ʚ ʟʝʤʣʷʥʳʝ 

ʬʦʨʤʳ  ʠ ʢʦʢʠʣʴ 

ʃʠʪʴʝ                  

ʧʦ 

ʚʳʧʣʘʚʣ. 
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ʂʉ 

ɻ
ʨ
ʫ
ʧ
ʧ
ʘ
 

ʩ
ʣ
ʦ
ʞ
ʥ
ʦ
ʩ
ʪ
ʠ

 1 0,75 0,78 0,8 0,81 0,7 0,82 0,97 0,86 0,9 0,88 0,9 

2 0,84 0,88 0,9 0,9 0,83 0,89 0,98 0,92 0,95 0,94 0,95 

3 1 1 1 1 1 1 1 1 1 1 1 

4 1,15 1,14 1,1 1,2 1,2 1,1 1,02 1,12 1,09 1,0 1,07 

5     1,45 1,22 1,04 1,24 1,17   

ʂɺ 

ʄ
ʘ
ʩ
ʩ
ʘ
 

ʟ
ʘ
ʛ
ʦ
ʪ
ʦ
ʚ
ʦ
ʢ
 
ʚ
 

ʂ
 
ʜ
ʦ
 
é

 0,1         1,35 1,3   

0,2 2 1,9 1,62 2     1 1 1 1 

0,5 1,85 1,62 1,42 1,5     0,76 0,81 0,9 0,89 

1 1,33 1,3 1,3 1,35 1,1 1,07 1,05 1,01 0,72 0,78 0,81 0,81 
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3 1 1 1 1 1 1 1 1 0,58 0,7 0,68 0,7 

10 0,87 0,89 0,9 1 0,91 0,93 0,96 0,99 0,45 0,64 0,64 0,67 

20 0,82 0,81 0,82 0,9 0,84 0,87 0,94 0,99  0,6 0,62 0,65 

50 0,73 0,74 0,75 0,8 0,8 0,82 0,92 0,98     

ʂʇ 

ʉ
ʝ
ʨ
ʠ
ʡ
ʥ
ʦ
ʩ

ʪ
 ɹ

ʚʳʩʦʢ 0,8 0,76 0,77 0,9 0,96 0,83 0,92 0,93 

ʩʨʝʜʥ 1 1 1 1 1 1 1 1 

ʥʠʟʢ  1,2 1,2 1,11 1,05 1,23 0,93 1,07 

ʂʊ 

ʂ
ʣ
.
 

ʪ
ʦ
ʯ
ʥ
ʦ
ʩ
ʪ
ʠ

 I 1,05 1,06  1,1    

II  1 1,03  1,05    

III  0,09 1  1    

ʊ
ʦ
ʯ
ʥ
ʦ
ʩ

ʪ
 ɹ ʧʦʚʳʰ   1,1  1,1 1,05 

ʥʦʨʤ   1  1 1 

ʂʄ 

ʉʏ18-36  1    

ʉʏ28-48  1,09    

ʉʏ38-60  1,1    

ʂʏ  1,15    

é, 45, é 1   1,21  1  

é, 45ʍ, é  1,18   1,6  1,04  

ʍɻʊ, é  1,27   2,2  1,23  

38ʍʄʅɸ  1,98  2,6  1,23  

ɸʣʶʤʠʥ.  2,0  5,1   1 

      4,15 1,83 0,93 

      5,4 1,52  

 

ʊʘʙʣʠʮʘ 2.3 ï ɼʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʩʪʦʠʤʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʧʦ ʚʘʨʠʘʥʪʘʤ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ 1 ʚʘʨʠʘʥʪ 2 ʚʘʨʠʘʥʪ 

ɺʠʜ ʟʘʛʦʪʦʚʢʠ   

ʂʣʘʩʩ ʪʦʯʥʦʩʪʠ   

ɻʨʫʧʧʘ ʩʣʦʞʥʦʩʪʠ   

ʄʘʩʩʘ ʟʘʛʦʪʦʚʢʠ Q, ʢʛ   

ʉʪʦʠʤʦʩʪʴ 1 ʪʦʥʥʳ ʟʘʛʦʪʦʚʦʢ, 

ʧʨʠʥʷʪʳʭ ʟʘ ʙʘʟʫ ʉ1 

  

ʉʪʦʠʤʦʩʪʴ 1 ʪʦʥʥʳ ʩʪʨʫʞʢʠ Sʦʪʭ   
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2.3  ɺʓɹʆʈ ʄɸʈʐʈʋʊɸ ʆɹʈɸɹʆʊʂʀ ɼɽʊɸʃʀ 

 

2.3.1  ʆʎɽʅʂɸ ɹɸɿʆɺʆɻʆ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʇʈʆʎɽʉʉɸ 

 

ɹʘʟʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠʟʫʯʘʝʪʩʷ ʚʦ ʚʨʝʤʷ ʧʨʘʢʪʠʢʠ ʧʦ ʧʨʦʬʠʣʶ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ 

ʝʛʦ ʘʥʘʣʠʟʘ, ʪ.ʢ. ʙʝʟ ʥʝʛʦ ʥʝʚʦʟʤʦʞʥʦ ʦʮʝʥʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʚʳʩʢʘʟʘʪʴ ʢʘʢʠʝ-ʪʦ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʝʛʦ ʫʣʫʯʰʝʥʠʶ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʝʪ ʚʳʷʩʥʠʪʴ, ʧʨʘʚʠʣʴʥʦ 

ʣʠ ʦʥ ʩʦʩʪʘʚʣʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʯʝʨʪʝʞʘ ʠ ʩʦʙʣʶʜʘʶʪʩʷ ʣʠ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʨʘʙʦʪʳ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ ʧʨʠʤʝʨʥʳʡ ʧʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ: 

ʘ) ʨʘʮʠʦʥʘʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʜʘʥʥʦʛʦ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ; 

ʙ) ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʣʴʥʦʡ ʟʘʛʦʪʦʚʢʠ ʯʝʨʪʝʞʫ ʚ ʦʪʥʦʰʝʥʠʠ ʬʘʢʪʠʯʝʩʢʠʭ ʧʨʠʧʫʩʢʦʚ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʠ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʯʠʭ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ; 

ʚ) ʧʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʯʝʨʥʦʚʳʭ, ʯʠʩʪʦʚʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʙʘʟ ʥʘ ʦʧʝʨʘʮʠʷʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʦʙʣʶʜʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʙʘʟʠʨʦʚʘʥʠʷ; 

ʛ) ʧʨʘʚʠʣʴʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ 

ʜʝʪʘʣʠ; 

ʜ) ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʘʨʘʤʝʪʨʦʚ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ; 

ʝ) ʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʤ; 

ʞ) ʩʪʝʧʝʥʴ ʦʩʥʘʱʝʥʥʦʩʪʠ ʦʧʝʨʘʮʠʡ; 

ʟ) ʧʨʠʤʝʥʝʥʠʝ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʥʦʚʳʭ ʤʘʨʦʢ ʤʘʪʝʨʠʘʣʦʚ 

ʝʛʦ ʨʝʞʫʱʝʡ ʯʘʩʪʠ; 

ʠ) ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʦʧʝʨʘʮʠʷʭ ʠ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ; 

ʢ) ʩʪʝʧʝʥʴ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪ.ʜ. 

 

ʂʘʯʝʩʪʚʦ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʥʘ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʦ 

ʙʨʘʢʝ. ʀʩʪʦʯʥʠʢʦʤ ʦ ʢʦʣʠʯʝʩʪʚʝ ʙʨʘʢʘ ʧʦ ʦʧʝʨʘʮʠʷʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʜʘʥʥʳʝ,  ʧʦʣʫʯʝʥʥʳʝ ʠʟ 

ʦʪʜʝʣʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ. ʄʦʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʣʠʯʥʳʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʠʟʤʝʨʝʥʠʡ ʚʘʞʥʝʡʰʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʦʧʝʨʘʮʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ ʙʨʘʢʘ ʠ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʨʝʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ 

ʥʘ ʦʧʝʨʘʮʠʷʭ. 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʦʨʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʪʘʢʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ - kʟ ʠ ʢʦʵʬʬʠʮʠʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʦʩʥʦʚʥʦʤʫ ʚʨʝʤʝʥʠ ï kʠ: 

n

p

m

m
ɍ

            

ʛʜʝ mp ï ʨʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʢʦʚ, ʟʘʥʷʪʳʭ ʥʘ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ; 

      mn ï ʧʨʠʥʷʪʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʢʦʚ ( ʬʘʢʪʠʯʝʩʢʦʝ ʧʦ ʪʝʭʧʨʦʮʝʩʩʫ). 

 

ʈʘʩʯʝʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʢʦʚ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʰʪʫʯʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ 

ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʊʰʪ ʢ ʪʘʢʪʫ ʚʳʧʫʩʢʘ tʚ: 

Ɉ

ɞɘ
p

t

ȸ
m   

ʂʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦ ʦʩʥʦʚʥʦʤʫ ʚʨʝʤʝʥʠ kʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦ ʜʦʣʝ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʦʙʱʝʤ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩʪʘʥʢʘ. 

ɞɘ

ɔ
Ɏ
ȸ

ȸ
k   ʠʣʠ   

ɞɐ

ɔ
Ɏ
ȸ

ȸ
ɐ   
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ʇʨʠ ʦʬʦʨʤʣʝʥʠʠ ʜʘʥʥʦʛʦ ʨʘʟʜʝʣʘ ʚ ʢʫʨʩʦʚʦʤ ʠ ʜʠʧʣʦʤʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʜʝʪʘʣʴʥʦ ʠʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ 

ʢʘʢ ʠʤʝʥʥʦ ʘʥʘʣʠʟ ʤʦʞʝʪ ʜʘʪʴ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʚʘʨʠʘʥʪʦʚ. ɸʥʘʣʠʟ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʧʦʣʥʷʪʴ ʩʦ ʩʩʳʣʢʘʤʠ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠʣʠ ʨʘʩʧʠʩʘʪʴ ʤʘʨʰʨʫʪ 

ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ ʧʦ ʩʫʱʝʩʪʚʫʶʱʝʤʫ ʪʝʭʧʨʦʮʝʩʩʫ. 

ʇʦʩʣʝ ʫʩʪʘʥʦʚʣʝʥʠʷ  ʦʙʲʝʤʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʚʩʝʭ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʮʝʥʢʠ ʙʘʟʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʩʪʫʧʠʪʴ ʢ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʘʨʰʨʫʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʫʞʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʧʦʣʫʯʝʥʠʶ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ, ʚʳʩʦʢʦʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʪʨʫʜʘ, 

ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ ʠ ʥʠʟʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʝʨʚʳʤʠ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʝʨʘʮʠʠ ʧʦʜʛʦʪʦʚʢʠ ʙʘʟ. ɼʣʷ 

ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʶʪ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʩʪʘʥʢʠ ʩ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʩ 

ʏʇʋ. 

ɼʘʣʴʥʝʡʰʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʧʦʨʷʜʢʘ ʦʙʨʘʙʦʪʢʠ ʛʣʘʚʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ, ʦʙʨʘʙʦʪʢʘ 

ʦʩʪʘʣʴʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʦʣʞʥʘ ʜʦʙʘʚʣʷʪʴʩʷ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʪʘʧʦʚ 

ʦʙʨʘʙʦʪʢʠ (ʯʝʨʥʦʚʦʡ, ʯʠʩʪʦʚʦʡ, ʦʪʜʝʣʦʯʥʦʡ). 

ʇʦ ʤʝʨʝ ʥʘʜʦʙʥʦʩʪʠ ʚʢʣʶʯʘʶʪ ʦʧʝʨʘʮʠʠ ʪʝʨʤʠʯʝʩʢʠʝ, ʩʣʝʩʘʨʥʳʝ, ʢʦʥʪʨʦʣʴʥʳʝ, 

ʧʨʦʤʳʚʦʯʥʳʝ ʠ ʪ.ʜ. 

ʇʨʦʚʦʜʷ ʦʮʝʥʢʫ ʙʘʟʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʦʩʥʦʚʥʦʡ ʫʧʦʨ 

ʩʜʝʣʘʪʴ ʥʘ ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʦʛʨʝʩʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚ ʥʝʤ ʩʪʘʥʢʦʚ ʩ ʏʇʋ, ʨʦʙʦʪʠʟʠʨʦʚʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠʣʠ ʤʦʜʫʣʴʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʟʘ ʩʯʝʪ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʦʧʝʨʘʮʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʩʪʘʥʢʘʭ ʩ ʨʫʯʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ, ʚ ʙʦʣʴʰʫʶ ʢʦʤʧʣʝʢʩʥʫʶ ʦʧʝʨʘʮʠʶ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʏʇʋ. ʇʨʠ ʵʪʦʤ ʜʝʪʘʣʠ ʜʦʣʞʥʳ ʜʦʧʫʩʢʘʪʴ ʦʙʨʘʙʦʪʢʫ ʥʘ 

ʩʪʘʥʢʘʭ ʩ ʏʇʋ ʤʝʪʦʜʦʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʝʨʝʭʦʜʦʚ. 

ʈʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

 

ʇʨʠʤʝʨ: ʦʮʝʥʢʘ ʙʘʟʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʚʝʜʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʩ 

ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. 
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ɺʓɹʆʈ ʄɸʈʐʈʋʊɸ ʆɹʈɸɹʆʊʂʀ 

ʆʮʝʥʢʘ ʙʘʟʦʚʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ˉ 

ʦʧʝ-

ʨʘʮʠʠ 

ʅʘʠʤʝ-

ʥʦʚʘʥʠʝ 

ʆʙʦ-

ʨʫʜʦ-

ʚʘʥʠʝ 

ʕʩʢʠʟ ʩʦ ʩʭʝʤʦʡ 

ʙʘʟʠʨʦʚʘʥʠʷ 

ʇʨʠʩʧʦ-

ʩʦʙʣʝʥʠʝ 

ʈʝʞʫʱʠʡ 

ʠʥʩʪʨʫ-

ʤʝʥʪ 

ʄʝʨʠ-

ʪʝʣʴʥʳʡ 

ʠʥʩʪʨʫʤʝʥʪ 

ʇʨʠ

ʤʝʯʘ

ʥʠʝ 

1 2 3 4 5 6 7 8 

005 ɺʭʦʜʥʦʡ 

ʢʦʥʪʨʦʣʴ 

ʉʪʦʣ 

ʢʦʥʪ-

ʨʦʣʴ-

ʥʳʡ 

 
ʅʝʫʢʘʟʘʥʥʳʝ ʣʠʪʝʡʥʳʝ 

ʨʘʜʠʫʩʳ R30,5 

    

010 ʈʘʟʤʝ-

ʪʦʯʥʘʷ 

ɺʝʨʩʪ

ʘʢ 

ʩʣʝʩʘʨ

-ʥʳʡ 

   ʐʪʘʥʛʝʥʨʝ

ʡ-ʩʤʫʩ  

ʐʈ-250-

0,05 

ɻʆʉʊ164-

80 

ʐʪʘʥʛʝʥʮ

ʠʨ-ʢʫʣʴ  

ʐʎ-I 125-

0,1 

 

015 ʄʘʨʢʠʨʦ

-ʚʦʯʥʘʷ 

ɺʝʨʩʪ

ʘʢ 

ʩʣʝʩʘʨ

-ʥʳʡ 

  ʂʣʝʡʤʘ 

ʮʠʬʨʦʚʳ

ʝ ˉ8  

ʊʋ2-035 

ʄʦʣʦʪʦʢ 

ɻʆʉʊ231

0-77 

  

020 ʌʨʝʟʝʨʥʘ

 ̫

6ʈ12 

 
ʌʨʝʟʝʨʦʚʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ                  

ʚ ʨʘʟʤʝʨ 1, 2, 3 

ʇʨʠʩʧʦ-

ʩʦʙʣʝʥʠʝ 

ʬʨʝʟʝʨʥʦʝ 

ʌʨʝʟʘ 

48 

ɻʆʉʊ 

17026-76 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 125-

0,1 

ɻʆʉʊ 166-

80 

ʐʪʘʥʛʝʥ-

ʨʝʡʩʤʫʩ  

ʐʈ-250-

0,05 

ɻʆʉʊ164-

80 
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1 2 3 4 5 6 7 8 

025 ʌʨʝʟʝʨʥ

ʘ ̫

6ʈ12 

 
ʌʨʝʟʝʨʦʚʘʪʴ ʧʣʦʩʢʦʩʪʴ  

62                  ʚ ʨʘʟʤʝʨ ¡ 

ʇʨʠʭʚʘʪ 

ʆʉʊ 

1.51159-

71 

ʌʨʝʟʘ 80 

ɻʆʉʊ17

02 

ʐʪʘʥʛʝʥ-

ʨʝʡʩʤʫʩ  

ʐʈ-250-

0,1 

ɻʆʉʊ164-

80 

 

030 ʉʣʝʩʘʨʥ

ʘ ̫

ɺʝʨʩʪ

ʘʢ 

ʩʣʝʩʘ

ʨ-ʥʳʡ 

ʆʧʠʣʠʪʴ ʟʘʫʩʝʥʮʳ ʠ 

ʧʨʠʪʫʧʠʪʴ ʦʩʪʨʳʝ 

ʢʨʦʤʢʠ ʧʦ ʢʦʥʪʫʨʫ ʣʘʧʢʠ 

ʠ  62 ʬʘʩʢʦʡ 0,1é0,4  

45ʦ 

ʊʠʩʢʠ 

ʩʣʝʩʘʨʥ

ʳʝ 

ɻʆʉʊ 

4045-75 

ʄʘʰʠʥʘ 

ʩʚʝʨʣʠʣ

-ɹʥʘʷ 

ɹʦʨʬʨʝʟ

ʘ ɻʆʉʊ 

22140-

76 

 

ʐʪʘʥʛʝʥʮ

ʠʨ-ʢʫʣʴ  

ʐʎ-I 

125-0,1 

ɻʆʉʊ 

166-80 

 

035 ʉʚʝʨʣʠʣ

-ɹʥʘ ̫

2ʅ12

5 

 
ʉʚʝʨʣʠʪʴ  ʦʪʚʝʨʩʪʠʷ 

5,2                 ʚ ʨʘʟʤʝʨ 

¡, ¢, £, ¤, ¥ 

ʂʦʥʜʫʢʪ

ʦʨ 

ʉʚʝʨʣʦ 

5,2 

ɻʆʉʊ 

10902-

77 

ʇʨʦʙʢʘ 

5,2 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,05 

ɻʆʉʊ 

166-80 

 

040 ʎʝʢʦʚʘʪ

 ɹ

2ʅ12

5 

 

ʇʨʠʭʚʘʪ 

ʩʣʝʩʘʨʥ

ʳʡ 

ɿʝʥʢʦʚʢ

ʘ 

ʦʙʨʘʪʥʘ

 ̫

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,05 

ɻʆʉʊ 

166-80 
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ʎʝʢʦʚʘʪʴ ʧʣʦʱʘʜʢʫ ʚ 

ʨʘʟʤʝʨʳ ¡, £, ¤ ʜʦ 

ʚʳʨʘʚʥʠʚʘʥʠʷ 

  ʄʠʢʨʦʤʝ

ʪʨ ʄʂ-25-

1 

ɻʆʉʊ165

07-78 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ 

166-80 

 

045 ʉʣʝʩʘʨ-

ʥʘʷ 

2ʅ12

5 

ɿʝʥʢʦʚʘʪʴ 4 ʬʘʩʢʠ ʚ 

ʨʘʟʤʝʨ £ 

ʇʨʠʭʚʘʪ 

ʩʣʝʩʘʨʥ

ʳʡ 

ɿʝʥʢʦʚʢ

ʘ 

ɻʆʉʊ14

53-80 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ 

166-80 

 

050 ʉʣʝʩʘʨ-

ʥʘʷ 

ɺʝʨʩʪʘʢ 

ʩʣʝʩʘʨ-

ʥʳʡ 

ʉʥʷʪʴ ʬʘʩʢʫ ʚ ʨʘʟʤʝʨ ¥ ʇʨʠʭʚʘʪ 

ʩʣʝʩʘʨʥ

ʳʡ 

ʅʘʜʬʠʣʴ 

ɻʆʉʊ151

3-77 

ɿʝʥʢʦʚʢʘ 

ʦʙʨʘʪʥʘʷ 

ʐʪʘʥʛʝʥʮ

ʠʨ-ʢʫʣʴ 

ʐʎ-I 

125-0,1  

ɻʆʉʊ 

166-80 

 

055 ʊʦʢʘʨ-

ʥʘʷ 

16ʂ2

0 

 
ʈʘʩʪʦʯʠʪʴ ʦʪʚʝʨʩʪʠʝ ʚ 

ʨʘʟʤʝʨʳ ¡, £. 

ʇʨʠʩʧʦʩ

ʦʙʣʝʥʠʝ 

ʪʦʢʘʨʥʦ

ʝ 

ʈʝʟʝʮ 

ʨʘʩʪʦʯʥ

ʦʡ 

ɻʆʉʊ 

18883-

73 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ 

166-80 

 

065 ʈʘʟʤʝʪʦʯ-

ʥʘʷ 

ɺʝʨ-

ʩʪʘʢ 

ʩʣʝʩʘ

ʨʥʳʡ 

ʈʘʟʤʝʪʠʪʴ ʣʠʥʠʶ 

ʧʦʜʨʝʟʢʠ ʪʦʨʮʘ ʚ 

ʨʘʟʤʝʨʳ 460,3, 15 0,5. 

ʈʘʟʤʝʪʠʪʴ ʣʠʥʠʶ 

ʧʦʜʨʝʟʢʠ ʙʦʙʳʰʢʠ ʚ 

ʨʘʟʤʝʨ 78. 

ʇʣʠʪʘ 

ʨʘʟʤʝʪʦ-

ʯʥʘʷ 

ʇʣʠʪʘ 

ʫʛʣʦʚʘʷ 

ʊʋ2-034 

ʐʪʘʥʛʝʥ-

ʨʝʡʩʤʫʩ  

ʐʈ-250-

0,05 

ɻʆʉʊ164-

80 

ʅʫʪʨʦʤʝʨ 

ʀʥʜʠʢʘʪʦ

ʨ ʀʈɹ 

ɻʆʉʊ558

4-75 

ʂʄɼ 

ɻʆʉʊ909

8-73 
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070 ʊʦʢʘʨ-

ʥʘʷ 

16ʂ2

0 

 
ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ ʚ 

ʨʘʟʤʝʨ ¤ ʧʦ ʨʘʟʤʝʪʢʝ. 

ʇʨʦʪʦʯʠʪʴ ʥʘʨʫʞʥʳʡ 

ʜʠʘʤʝʪʨ ʚ ʨʘʟʤʝʨ .̈ 

ʊʦʯʠʪʴ ʬʘʩʢʠ ʚ ʨʘʟʤʝʨ 6, 

12. ʊʦʯʠʪʴ ʦʪʚʝʨʩʪʠʝ ʚ 

ʨʘʟʤʝʨʳ §, ª, 13. 

ʈʘʩʪʦʯʠʪʴ ʬʘʩʢʫ ʚ 

ʨʘʟʤʝʨ ©. 

ʇʨʠʩʧʦ-

ʩʦʙʣʝʥʠ

ʝ 

ʈʝʟʝʮ 

ɻʆʉʊ 

18883-

73 

ʥʘʜʬʠʣʴ 

ɻʆʉʊ 

1513-77 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ 

166-80 

 

075 ʈʘʟʤʝʪʦʯ-

ʥʘʷ 

ɺʝʨʩʪʘʢ 

ʩʣʝʩʘʨ-

ʥʳʡ 

 ʇʣʠʪʘ 

ʨʘʟʤʝʪʦʯ-

ʥʘʷ 

 ʐʪʘʥʛʝʥʨ

ʝʡ-ʩʤʫʩ  

ʐʈ-250-

0,05 

ɻʆʉʊ164-

80 

 

080 ʌʨʝʟʝʨʥ

ʘ ̫

6ʈ12 

 
ʌʨʝʟʝʨʦʚʘʪʴ ʚ ʨʘʟʤʝʨʳ 

¡, ¢, £ 

ʋɼɻ 

ɻʆʉʊ 

9615-69 

ʌʨʝʟʘ 

20R 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I  

125-0,1 

ɻʆʉʊ 

166-80 

ʐʘʙʣʦʥ 

ʨʘʜʠʘʣʴʥ

ʳʡ ˉ1 

ɻʆʉʊ412

6-66 

ʉʪʝʥʢʦʤʝ

ʨ 

 

085 ʉʣʝʩʘʨ-

ʥʘʷ 

ɺʝʨ-

ʩʪʘʢ 

ʆʧʠʣʠʪʴ ʟʘʫʩʝʥʮʳ, 

ʦʧʠʣʠʪʴ ʦʩʪʘʪʢʠ ʤʝʪʘʣʣʘ 

ʥʘ R19. 

ʊʠʩʢʠ 

ʩʣʝ-

ʩʘʨʥʳʝ 

ʄʘʰʠʥʘ 

ʩʚʝʨʣʠʣ

-ɹʥʘʷ 

ʉʄ-21-

9-300 

ɹʦʨʤʘʰ

ʠʥʘ 

ɻʆʉʊ22

140-76 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ 

166-80 
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090 ʊʦʢʘʨ-

ʥʘʷ 

16ʂ2

0 

 
ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ ʚ 

ʨʘʟʤʝʨ ¡, ʮʝʥʪʨʦʚʘʪʴ 

ʪʦʨʝʮ ʚ ʨʘʟʤʝʨ 12 0,17 

ʥʘʧʨʦʭʦʜ ʚ ʨʘʟʤʝʨ ¢. 

ʈʘʩʪʦʯʠʪʴ ʚʳʪʦʯʢʫ ʚ 

ʨʘʟʤʝʨ £, 12, 13, §, ̈ , 

¥, 11. ʅʘʨʝʟʘʪʴ ʨʝʟʴʙʫ 

ʄ14ò15 ʚ ʨʘʟʤʝʨʳ 10, 14, 

4 

ʇʨʠʩʧʦ-

ʩʦʙʣʝʥʠ

ʝ 

ʪʦʢʘʨʥʦ

ʝ 

 

 

 

 

 

 

ʈʝʟʝʮ 

ʉʚʝʨʣʦ 

ɻʆʉʊ 

149527-

75 

ʉʚʝʨʣʦ 

12,7 

ɻʆʉʊ 

10902-

77 

ʈʝʟʝʮ 

ʄʝʪʯʠʢ 

ˉ7 

ʄ14ò15-

5ʅ6ʅ 

ɻʆʉʊ 

3266-81 

ʎʝʥʪʨ 

ʚʨʘ-

ʱʘʶʱʠʡ

ʩʷ ɻʆʉʊ 

8742-75 

ɺʦʨʦʪʦʢ 

ʄʝʪʯʠʢ 

ˉ2 

ʄ14ò15 

ï5ʅ6ʅ 

ɻʆʉʊ 

3266-81 

ɺʦʨʦʪʦʢ 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-II  

250-0,05 

ɻʆʉʊ 

166-80 

ʐʪʘʥʛʝʥ-

ʨʝʡʩʤʫʩ 

ʐʈ-25ð

0,05 

ɻʆʉʊ164-

80 

ʅʫʪʨʦʤʝʨ 

ʂʦʣʴʮʦ 

ʥʘʩʪʨʦʝʯʥ

ʦʝ 

ʂʘʣʠʙʨ0

,2  

ʂʘʣʠʙʨ 

15,8 

ʐʘʙʣʦʥ 

ʨʘ-

ʜʠʘʣʴʥʳʡ 

ʋʛʣʦʤʝʨ 

ʋʅʆ-180 

ɻʆʉʊ 

15378-66 

ʇʨʦʙʢʘ 

ʨʝʟʴ 

ʙʦʚʘʷ 

ɻʆʉʊ 

17758-72 

ʇʨʦʙʢʘ  

ɻʆʉʊ 

17758-72 

 

   ʊʦʯʠʪʴ ʬʘʩʢʫ20 ʚ 

ʨʘʟʤʝʨ             0.1+0,8 ʭ45ʦ 

 ʈʝʟʝʮ 

ɻʆʉʊ 

18868-

73 

ʐʢʫʨʢʘ 

ʰʣʠʬʦʚ

ʘʣʴʥʘʷ 

ɻʆʉʊ 

10054-

75 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ 

166-80 

 

095 ʈʘʟʤʝʪʦʯ-

ʥʘʷ 

ɺʝʨʩʪ

ʘʢ 

ʩʣʝʩʘ

ʨ-ʥʳʡ 

 ʇʣʠʪʘ 

ʨʘʟ-

ʤʝʪʦʯʥʘ

 ̫

400*600 

ɻʆʉʊ 

10905 

ʂʝʨʥʝʨ 

ɻʆʉʊ 

72 

ʄʦʣʦʪʦʢ 

ɻʆʉʊ 

2310-77 

ʐʪʘʥʛʝʥ-

ʨʝʡʩʤʫʩ  

ʐʈ-250-

0,05 

ɻʆʉʊ164-

80 
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100 ʉʚʝʨʣʠ-

ʣʥɹʘʷ 

2ʄ11

2 

 
ʉʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ ʚ 

ʨʘʟʤʝʨʳ ¡, ¢, ¤. 

ɿʝʥʢʦʚʘʪʴ ʬʘʩʢʫ ʚ 

ʨʘʟʤʝʨ £. 

 ʉʚʝʨʣʦ 

12 

ɻʆʉʊ88

6-77 

ʐʪʘʥʛʝʥ-

ʮʠʨʢʫʣʴ 

ʐʎ-I 

 125-0,1 

ɻʆʉʊ166-

80 

ʇʨʦʙʢʘ 

12 

 

105 ʊʦʢʘʨʥʘ

 ̫

16ʂ2

0 

 

 
 

ʇʨʠʩʧʦ-

ʩʦʙʣʝʥʠ

ʝ 

ʪʦʢʘʨʥʦ

ʝ 

ʈʝʟʝʮ 

ɻʆʉʊ 

18879-

73 

 

ʈʝʟʝʮ 

ɻʆʉʊ 

18879-

73 

 

ʈʝʟʝʮ 

 

ʐʢʫʨʢʘ 

ʰʣʠʬʦ-

ʚʘʣʴʥʘʷ 

ʐʪʘʥʛʝʥ-

ʛʣʫʙʦʤʝʨ 

ɻʆʉʊ162-

80 

ʅʫʪʨʦʤʝʨ 

ʂʦʣʴʮʦ 

ʥʘ-

ʩʪʨʦʝʯʥʦʝ 

ɻʣʫʙʠʥʦʤ

ʝʨ ɻʄ-

100 

ɻʆʉʊ747

0-67 

ʐʘʙʣʦʥ 

ʨʘʜʠʘʣʴʥ

ʳʡ 

ʐʪʘʥʛʝʥ-

ʮʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ166-

80 

 

 

    

ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ ʚ 

ʨʘʟʤʝʨ ¡, ¢. ʈʘʩʪʦʯʠʪʴ 

ʦʪʚʝʨʩʪʠʝ ʚ ʨʘʟʤʝʨ ¦, ̈ , 

ª. ʈʘʩʪʦʯʠʪʴ ʚʳʪʦʯʢʫ ʚ 

ʨʘʟʤʝʨ £, ¤, ¥, §, ª. 

ʈʘʩʪʦʯʠʪʴ ʬʘʩʢʠ ʚ 

ʨʘʟʤʝʨʳ 9,11, 12, 13. 
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110 ʉʚʝʨʣʠʣ

-ɹʥʘʷ 

2ʅ12

5 

 
 

ʂʦʥʜʫʢʪ

ʦʨ 

ʉʚʝʨʣʦ 

ɻʆʉʊ 

10902-

77 

ʇʨʦʙʢʘ 

5,2 

ʐʪʘʥʛʝʥ-

ʮʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ166-

80 

 

115 ʎʝʢʦʚʦʯ

-ʥʘʷ 

2ʅ12

5 

 
 

ɿʝʥʢʦʚʘʪʴ ʧʣʦʱʘʜʢʫ ʩʦ 

ʩʪʦʨʦʥʳ ʙʦʯʢʠ  20  

1,¢,¥. ʌʨʝʟʝʨʦʚʘʪʴ ʜʚʘ 

ʫʭʘ, ʚʳʜʝʨʞʠʚʘʷ 

ʨʘʟʤʝʨʳ £, ¦, §, ̈ . 

ʂʦʥʜʫʢʪ

ʦʨ 

ɿʝʥʢʦʚʢ

ʘ 

ʐʪʘʥʛʝʥʮ

ʠʨ-ʢʫʣʴ 

ʐʎ-II   

250-0,05 

ɻʆʉʊ166-

80 

ʐʘʙʣʦʥ 

ʨʘʜʠʘʣʴʥ

ʳʡ 

 

120 ʎʝʢʦʚʦʯ

-ʥʘʷ 

2ʅ12

5 

ʎʝʢʦʚʘʪʴ ʧʣʦʱʘʜʢʫ ʚ 

ʨʘʟʤʝʨ ¡, £, ¥. 

ʇʨʠʭʚʘʪ 

ʩʣʝʩʘʨʥ

ʳʡ 

ɿʝʥʢʦʚʢ

ʘ 

ʐʪʘʥʛʝʥʮ

ʠʨ-ʢʫʣʴ 

ʐʎ-II   

250-0,05 

ɻʆʉʊ166-

80 

ʐʘʙʣʦʥ 

ʨʘʜʠʘʣʴʥ

ʳʡ 

 

125 ɿʝʥʢʦʚʦ

ʯ-ʥʘʷ 

2ʅ12

5 

ɿʝʥʢʦʚʘʪʴ ʬʘʩʢʠ ʚ 

ʨʘʟʤʝʨʳ ¢, ¤. 

 

ʇʨʠʭʚʘʪ 

ʩʣʝʩʘʨʥ

ʳʡ 

ɿʝʥʢʦʚʢ

ʘ 

ɻʆʉʊ14

9 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ  

ʐʎ-I 

125-0,1 

ɻʆʉʊ166-

80 
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130 ʉʣʝʩʘʨʥʘʷ ɺʝʨ-

ʩʪʘʢ 

ʩʣʝʩʘ

ʨ-ʥʳʡ 

 ʊʠʩʢʠ 

ʩʣʝʩʘʨʥ

ʳʝ 

ʄʘʰʠʥʘ 

ʩʚʝʨʣʠʣ

-ɹʥʘʷ 

ɹʦʨʬʨʝʟ

ʘ ɻʆʉʊ 

22140-

76 

ʅʘʜʬʠʣʴ 

ɻʆʉʊ 

1613-77 

ɿʝʥʢʦʚʢ

ʘ 

ʦʙʨʘʪʥʘ

 ̫

ʐʘʙʝʨ 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎ-I 

125-0,1 

ɻʆʉʊ166-

80 

 

135 ʊʦʢʘʨʥʘʷ 16ʂ2

0 

 
 

ʈʘʩʪʦʯʠʪʴ ʪʦʨʮʝʚʫʶ 

ʢʘʥʘʚʢʫ                  ʚ 

ʨʘʟʤʝʨ ¡, ¢, £, ¥, §. 

 

ʇʨʠʩʧʦʩ

ʦʙʣʝʥʠʝ 

ʈʝʟʝʮ 

ʢʘ-

ʥʘʚʦʯʥʳ

ʡ 

 

ʐʢʫʨʢʘ 

ʰʣʠʬʦʚ

ʘ-ʣʴʥʘʷ 

ɻʆʉʊ 

10054-

75 

ʂʘʣʠʙʨ 

3,6 

 

 

ʂʘʣʠʙʨ 5 

 

ʐʪʘʥʛʝʥʮ

ʠʨʢʫʣʴ 

ʐʎï II   

250-0,05 

ɻʆʉʊ166-

80 

 

ʐʘʙʣʦʥ 

ʨʘʜʠʘʣʴʥ

ʳʡ 

 

ʋʛʣʦʤʝʨ 

ɻʆʉʊ537

8-66 

 

140  ʊʦʢʘʨʥʘʷ 16ʂ2

0 

 
ʊʦʯʠʪʴ ʨʝʟʴʙʫ ¡. 

ʇʨʠʩʧʦʩ

ʦʙʣʝʥʠʝ 

ʈʝʟʝʮ 

ʨʝʟʴʙʦʚʦ

ʡ ɻʆʉʊ 

18885-

75 

ʅʘʜʬʠʣʴ 

ɻʆʉʊ 

1513-77 

ʂʘʣʠʙʨ 

ʇʈ ɻʆʉʊ  

17713-72 

 

ʂʘʣʠʙʨ 

ʅʇ ɻʆʉʊ 

17764-72 

 

145 ʇʨʦʤʳ-

ʚʦʯʥʘʷ 

ʋɿɺ-

16ʄ 

     

150 ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

ʉʪʦʣ ʆʢʦʥʯʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ 

ʇʣʠʪʘ 

ʢʦʥ-

ʪʨʦʣʴʥʘʷ 

   

155 ʋʧʘʢʦ-

ʚʦʯʥʘʷ 

ʊʘʨʘ      
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160 ʀʩʧʳ-

ʪʘʪʝʣ-ɹ

ʥʘʷ ʥʘ 

ʛʝʨʤʝʪʠʯ-

ʥʦʩʪʴ 

ʉʪʝʥʜ      

165 ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

ʉʪʝʥʜ  ʄʦʣʦʪʦʢ 

ɻʆʉʊ 

2310-77 

 ɺʠʟʫʘʣʴʥ

ʦ ʂʣʝʡʤʦ 

ɹʊʂ 

 

170 ʋʧʘʢʦ-

ʚʦʯʥʘʷ 

ʊʘʨʘ  

 

     

175 ʈʝʥʪʛʝʥ 

ʢʦʥʪʨʦʣʴ 

      

180 ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

ʉʪʝʥʜ  ʄʦʣʦʪʦʢ 

ɻʆʉʊ 

2310-77 

 ɺʠʟʫʘʣʴʥ

ʦ ʂʣʝʡʤʦ 

ɹʊʂ 

 

190 ʇʦʢʨʳʪ

ʠʝ 

      

195 ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

      

200 ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

ʉʪʦʣ  ʂʨʘʩʢʘ 

ʯʝʨʥʘʷ 

 ʂʣʝʡʤʘ 

ɹʊʂ 

 

210 ʇʨʦʧʠ-

ʪʦʯʥʘʷ 

 ʃʘʢʦʤ ɺʃ-725     

215 ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

ʉʪʦʣ 

ʢʦʥ-

ʪʨʦ-

ʣʴʥʳʡ 

     

220 ʋʧʘʢʦ-

ʚʦʯʥʘʷ 

ʊʘʨʘ 

 

 

     

225 ʀʩʧʳʪʘʪʝ

-ʣʴʥʘʷ ʥʘ 

ʛʝʨʤʝʪʠʯ-

ʥʦʩʪʴ 

ʉʪʝʥʜ      

230 ʂʦʥ-

ʪʨʦʣʴʥʘʷ 

 

ʉʪʦʣ 

ʢʦʥ-

ʪʨʦʣʴ-

ʥʳʡ 

     

235 ʋʧʘʢʦ-

ʚʦʯʥʘʷ 

ʊʘʨʘ 

 

     

 

ɺʓɺʆɼʓ ʇʆ ɹɸɿʆɺʆʄʋ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄʋ ʇʈʆʎɽʉʉʋ 

ɿʘʛʦʪʦʚʢʘ ï ʣʠʪʴʝ ʚ ʢʦʢʠʣʴ ï ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʝʨʪʝʞʫ: ʬʘʢʪʠʯʝʩʢʠʝ ʧʨʠʧʫʩʢʠ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʜʘʥʥʳʤ, ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʪʘʢʞʝ ʚʳʧʦʣʥʷʶʪʩʷ. 

ʏʝʨʥʦʚʘʷ ʙʘʟʘ ʚʳʙʨʘʥʘ ʧʨʘʚʠʣʴʥʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʥʘʯʘʣʝ ʦʙʨʘʙʦʪʢʘ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ, ʯʠʩʪʦʚʳʝ ʙʘʟʳ ʪʘʢʞʝ ʥʘʟʥʘʯʝʥʳ ʧʨʘʚʠʣʴʥʦ. 

ʇʨʠʥʮʠʧ ʝʜʠʥʩʪʚʘ ʙʘʟ ʩʦʙʣʶʜʝʥ. ʀʩʧʦʣʴʟʫʝʪʩʷ  ʯʝʪʳʨʝ ʢʦʤʧʣʝʢʪʘ ʙʘʟ ï ʯʝʨʥʦʚʦʡ 

ʢʦʤʧʣʝʢʪ, ʙʘʟʠʨʦʚʘʥʠʝ ʧʦ ʪʨʝʤ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʧʦʚʝʨʭʥʦʩʪʷʤ (ʜʚʘ ʢʦʤʧʣʝʢʪʘ), 

ʧʦ ʧʣʦʩʢʦʩʪʠ ʠ ʜʚʫʤ ʦʪʚʝʨʩʪʠʷʤ. 

ʇʨʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʮʠʡ ʟʘʜʘʥʥʘʷ ʪʦʯʥʦʩʪʴ ʜʝʪʘʣʠ 

ʜʦʩʪʠʛʘʝʪʩʷ. 



39 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʧʨʘʚʠʣʴʥʦʝ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ, 

ʥʘʧʨʠʤʝʨ, çʮʝʢʦʚʦʯʥʘʷè ʚʤʝʩʪʦ çʩʚʝʨʣʠʣʴʥʦʡè, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʩʪʘʥʢʝ 2ʅ125. ʅʘ ʵʩʢʠʟʝ   

20-ʡ ʦʧʝʨʘʮʠʠ ʥʝʧʨʘʚʠʣʴʥʦ ʧʨʦʩʪʘʚʣʝʥʳ ʚʳʜʝʨʞʠʚʘʝʤʳʝ ʨʘʟʤʝʨʳ (ʦʪ ʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʳʜʝʨʞʠʚʘʶʪʩʷ ʩʨʘʟʫ 3 ʨʘʟʤʝʨʘ). 

ʋʢʘʟʘʥʳ ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʨʝʞʫʱʠʡ ʠ ʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪʳ, 

ʧʨʠʚʝʜʝʥʳ ʵʩʢʠʟʳ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠʤʝʥʷʶʪʩʷ ʩʪʘʥʜʘʨʪʥʳʝ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʨʝʞʫʱʠʝ ʠʥʩʪʨʫʤʝʥʪʳ: ʩʚʝʨʣʘ, ʬʨʝʟʳ, 

ʨʝʟʮʳ ʩ ʨʝʞʫʱʠʤʠ ʯʘʩʪʷʤʠ ʠʟ ʙʳʩʪʨʦʨʝʞʫʱʝʡ ʩʪʘʣʠ. ʀʥʩʪʨʫʤʝʥʪ ʷʚʣʷʝʪʩʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠ-ʪʝʣʴʥʳʤ. ʅʦʚʳʝ ʤʘʨʢʠ ʥʝ ʧʨʠʤʝʥʷʶʪʩʷ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥ ʧʦ ʧʨʠʥʮʠʧʫ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʧʝʨʘʮʠʡ. 

ɺ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʩʪʘʥʢʠ, ʢʦʪʦʨʳʝ ʧʦ 

ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʫ, ʛʘʙʘʨʠʪʘʤ ʩʪʦʣʘ ʧʦʟʚʦʣʷʶʪ ʫʩʪʘʥʦʚʠʪʴ ʜʝʪʘʣʴ, ʘ ʤʦʱʥʦʩʪʴ ʠ ʞʝʩʪʢʦʩʪʴ 

ʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʥʘ ʦʧʪʠʤʘʣʴʥʳʭ ʨʝʞʠʤʘʭ ʨʝʟʘʥʠʷ. 

ʇʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: 

V ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʪʨʫʜʘ ʟʘʤʝʥʠʪʴ 

ʪʦʢʘʨʥʳʡ ʩʪʘʥʦʢ 16ʂ20 ʥʘ ʩʪʘʥʦʢ ʩ ʏʇʋ (SPS 2/25CN); 

V ʫʥʠʬʠʮʠʨʦʚʘʪʴ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʠ (ʩʜʝʣʘʪʴ ʧʣʦʱʘʜʢʠ ʧʦʜ ʮʝʢʦʚʢʫ ʩʦ 

ʩʪʦʨʦʥʳ ʙʦʯʢʠ 20 ʠ ʨʝʟʴʙʳ ʄ60 ʜʠʘʤʝʪʨʦʤ 14; 

V ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʪʦʢʘʨʥʳʭ ʦʧʝʨʘʮʠʷʭ ʧʨʠʤʝʥʷʝʪʩʷ ʜʚʘ 

ʩʧʝʮʠʘʣʴʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. ʗ ʧʨʝʜʣʘʛʘʶ ʥʘ ʠʭ ʙʘʟʝ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ 

ʧʝʨʝʥʘʣʘʞʠʚʘʝʤʦʝ ʪʦʢʘʨʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ; 

V ʥʦʚʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʦʩʪʨʦʠʪʴ ʧʦ ʧʨʠʥʮʠʧʫ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʀɿʄɽʅʗɽʄʓʍ ʆʇɽʈɸʎʀʁ 

ɹʘʟʦʚʳʡ ʪʝʭʧʨʦʮʝʩʩ ʈʘʟʨʘʙʘʪʳʚʘʝʤʳʡ ʪʝʭʧʨʦʮʝʩʩ 

ˉ ʦʧʝ-
ʨʘʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ 
ʢʨʘʪʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ˉ  
ʦʧʝ-
ʨʘʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʦʙʦʨʫʜʦʚʘʥʠʷ ʕʩʢʠʟ 

ʏʪʦ  
ʠʟʤʝʥʷʝʪʩʷ 

 
035 

 
 
 
 

040 
 
 

045 

 
ʉʚʝʨʣʠʣʴʥʘʷ 
ʉʚʝʨʣʠʪʴ 4 ʦʪʚʝʨʩʪʠʷ 

 5,2 

2ʅ125 
 
ʎʝʢʦʚʦʯʥʘʷ 
ʎʝʢʦʚʘʪʴ ʧʣʦʱʘʜʢʫ 
 
ʉʣʝʩʘʨʥʘʷ 
ɿʝʥʢʦʚʘʪʴ ʬʘʩʢʠ 

2ʅ125 

 
035 

 
ʉʚʝʨʣʠʣʴʥʘʷ 
2ʅ125 

 
 

 
ʆʙʲʝʜʠʥʝʥʳ 
ʦʧʝʨʘʮʠʠ 035, 
040 ʠ 045 
ʆʪʚʝʨʩʪʠʷ ʧʦʜ 
ʙʘʟʠʨʦʚʘʥʠʝ ʦʙ-
ʨʘʙʘʪʳʚʘʶʪʩʷ 
ʩʚʝʨʣʝʥʠʝʤ ʠ 
ʜʚʦʡʥʳʤ ʨʘʩ-
ʩʚʝʨʣʠʚʘʥʠʝʤ 



40 

070 
 
 
 
 
 
 

135 
 
 
 
 

140 

ʊʦʢʘʨʥʘʷ 
16ʂ20 
ʇʦʜʨʝʟʘʪʴ ʪʦʨʝʮ, 
ʨʘʩʪʦʯʠʪʴ ʦʪʚʝʨʩʪʠʝ. 
ʊʦʯʠʪʴ ʥʘʨʫʞʥʳʡ 
ʜʠʘʤʝʪʨ, ʪʦʯʠʪʴ ʬʘʩʢʠ 
 
ʊʦʢʘʨʥʘʷ 
16ʂ20 
ʈʘʩʪʦʯʠʪʴ ʪʦʨʮʝʚʫʶ 
ʢʘʥʘʚʢʫ 
 
ʊʦʢʘʨʥʘʷ  
16ʂ20 
ʅʘʨʝʟʘʪʴ ʨʝʟʴʙʫ 

060 ʊʦʢʘʨʥʘʷ  
ʩ ʏʇʋ 

SPS 2/25 NC 

 

ɿʘʤʝʥʘ 
ʦʙʦʨʫʜʦʚʘʥʠʷ: 
16ʂ20 ʥʘ SPS 
2/25 NC 
 
ʀʟʤʝʥʝʥʘ 
ʧʦʩʣʝʜʦʚʘ-
ʪʝʣʴʥʦʩʪʴ 
ʦʧʝʨʘʮʠʡ 
 
ʆʙʲʝʜʠʥʝʥʳ 
ʦʧʝʨʘʮʠʠ 070, 
135, 140 
 
 
 
 
 
 

 

2.4   ɺʓɹʆʈ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆɻʆ ʆɹʆʈʋɼʆɺɸʅʀʗʀ ʆʉʅɸʑɽʅʀʗ ɺ 

ɸʃʔʊɽʈʅɸʊʀɺʅʆʄ ʊɽʍʅʆʃʆɻʀʏɽʉʂʆʄ ʇʈʆʎɽʉʉɽ 

 

ɺʳʙʦʨ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ, ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨ ,r ʝʝ ʬʦʨʤʫ ʠ ʥʝʦʙʭʦʜʠʤʫʶ ʤʦʱʥʦʩʪʴ. 

ɻʆʈʀɿʆʅʊɸʃʔʅʆ - ʌʈɽɿɽʈʅʓʁ ʉʊɸʅʆʂ ʀʈ500 ʄʌɿ ʉ ʏʇʋ 

ʇʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʩʪʘʥʢʘ ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪ ɹʢʦʥʮʝʥʪʨʘʮʠʶ ʦʙʨʘʙʦʪʢʠ ʟʘ ʩʯʝʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʚʦʨʦʪʥʦʛʦ ʩʪʦʣʘ ʠ ʙʦʣʴʰʦʛʦ ʤʘʛʘʟʠʥʘ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣ̫ ʝʪ 

ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ, ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʯʠʩʣʘ ʧʝʨʝʫʩʪʘʥʦʚʦʢ. 

ʀʈ500 ʄʌɿ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʨʧʫʩʥʳʭ ʟʘʛʦʪʦʚʦʢ, ʥʘ ʥʝʤ ʤʦʞʥʦ 

ʧʨʦʠʟʚʦʜʠʪʴ ʨʘʩʪʘʯʠʚʘʥʠʝ ʪʦʯʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʩʚʝʨʣʝʥʠʝ, ʟʝʥʢʝʨʦʚʘʥʠʷ, ʬʨʝʟʝʨʦʚʘʥʠʝ. 

ʉʪʘʥʦʢ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʝʡ ʤʘʩʩʦʡ ʜʦ 1500 

ʢʛ ʠʟ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʪ ʣʝʛʢʠʭ ʩʧʣʘʚʦʚ ʜʦ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ. ʐʠʨʦʢʠʡ 

ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʠ ʩʢʦʨʦʩʪʝʡ ʧʦʜʘʯ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʩʚʝʨʣʝʥʠʝ, 

ʟʝʥʢʝʨʦʚʘʥʠʝ, ʨʘʟʚʝʨʪʳʚʘʥʠʝ, ʨʘʩʪʘʯʠʚʘʥʠʝ ʪʦʯʥʳʭ ʦʪʚʝʨʩʪʠʡ, ʩʚʷʟʘʥʥʳʭ ʢʦʦʨʜʠʥʘʪʘʤʠ, 

ʬʨʝʟʝʨʦʚʘʥʠʝ ʧʦ ʢʦʥʪʫʨʫ ʩ ʣʠʥʝʡʥʦʡ ʠ ʢʨʫʛʦʚʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ, ʥʘʨʝʟʘʥʠʝ ʨʝʟʴʙʳ 

ʤʝʪʯʠʢʘʤʠ. 

ʅʘʣʠʯʠʝ ʧʦʚʦʨʦʪʥʦʛʦ ʩʪʦʣʘ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ, ʨʘʩʰʠʨʷʝʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʢʘ, ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʩʦʦʩʥʳʝ ʦʪʚʝʨʩʪʠʷ 

ʢʦʥʩʦʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʦʚʳʰʝʥʥʘʷ ʩʪʝʧʝʥʴ ʪʦʯʥʦʩʪʠ ʩʪʘʥʢʘ (ʂʣʘʩʩ ʇ) ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʦʙʨʘʙʦʪʢʫ ʦʪʚʝʨʩʪʠʡ ʧʦ 7ï8 ʢʚʘʣʠʪʝʪʘʤ ʪʦʯʥʦʩʪʠ ʩ ʰʝʨʦʭʦʚʘʪʦʩʪʴʶ ʧʦʚʝʨʭʥʦʩʪʠ Ra 2,5 ʤʢʤ. 

ʂʘʪʝʛʦʨʠʷ ʢʘʯʝʩʪʚʘ - ʚʳʩʰʘʷ. ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʬʫʥʢʮʠʡ ʩʪʘʥʢʘ, ʚʢʣʶʯʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʩʤʝʥʫ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʦʟʚʦʣʷʝʪ ʚʩʪʨʘʠʚʘʪʴ ʝʛʦ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʣʠʥʠʶ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʦʪ ʕɺʄ. 

ɺʩʝ ʫʟʣʳ ʩʪʘʥʢʘ ʩʤʦʥʪʠʨʦʚʘʥʳ ʥʘ ʞʝʩʪʢʦʡ ʊ - ʦʙʨʘʟʥʦʡ ʩʪʘʥʠʥʝ, ʢʦʪʦʨʘ̫ ʷʚʣʷʝʪʩʷ 

ʦʙʱʠʤ ʦʩʥʦʚʘʥʠʝʤ. ʃʦʙʦʚʘʷ ʙʝʩʢʦʥʩʦʣʴʥʘʷ ʰʧʠʥʜʝʣʴʥʘʷ ʙʘʙʢʘ ʨʘʩʧʦʣʦʞʝʥʘ ʚʥʫʪʨʠ 

ʧʦʨʪʘʣʴʥʦʡ ʩʪʦʡʢʠ. ʋʩʪʨʦʡʩʪʚʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤ 

ʤʘʛʘʟʠʥʦʤ ʙʘʨʘʙʘʥʥʦʛʦ ʪʠʧʘ ʤʦʥʪʠʨʫʝʪʩʷ ʥʘ ʚʝʨʭʥʝʤ ʪʦʨʮʝ ʩʪʦʡʢʠ. 

ɺʩʝ ʙʘʟʦʚʳʝ ʜʝʪʘʣʠ ʠʤʝʶʪ ʦʙʨʝʙʨʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ, ʦʙʝʩʧʝʯʠʚʘʪʁ ʤʘʢʩʠʤʘʣʴʥʫʶ 

ʞʝʩʪʢʦʩʪʴ ʠ ʚʠʙʨʦʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʠ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʝ ʠ  ʛʘʨʘʥʪʠʨʫʶʪ 

ʜʣʠʪʝʣʴʥʦʝ ʩʦʭʨʘʥʝʥʠʝ ʪʦʯʥʦʩʪʠ. 



41 

ʇʦʚʦʨʦʪʥʳʡ ʩʪʦʣ ʩʪʘʥʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ 72 ʧʦʟʠʮʠʠ ʩ  ʪʦʯʥʦʩʪʴʶ   5Á , ʵʪʦ 

ʧʦʟʚʦʣ̫ ʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʟʘʛʦʪʦʚʢʫ ʩʦ ʚʩʝʭ ʩʪʦʨʦʥ ʙʝʟ ʧʝʨʝʫʩʪʘʥʦʚʢʠ.  

ɺ ʪʝʭʥʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʩʪʘʥʦʢ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʘʣʦʢ, ʨʝʙʝʨ ʢʦʣʦʜʮʝʚ, 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʫʭʘ, ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʪʚʝʨʩʪʠʷ ʠ ʢʦʥʪʫʨʘ.  

ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʢʘ. 

V ʂʘʩʩ ʪʦʯʥʦʩʪʠ - ʇ 

V ʄʘʛʘʟʠʥ ʠʥʩʪʨʫʤʝʥʪʦʚ - 30 ʰʪ. 

V ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʦʣʘ - 500 500 ʤʤ. 

V ʉʪʦʣ ʧʦʚʦʨʦʪʥʳʡ 72 ʧʦʟʠʮʠʦʥʥʳʡ  5Á  

V ʅʘʠʙʦʣʴʰʠʡ ʜʠʘʤʝʪʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʦʪʚʝʨʩʪʠʷ - 60 ʤʤ. 

V ʊʦʯʥʦʩʪʴ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʷ ʩʪʦʣʘ ï 0,02 ʤʤ 

V ɼʠʘʧʘʟʦʥ ʧʦʜʘʯ ʩʪʦʣʘ: 

ʧʨʦʜʦʣʴʥʳʡ 1 - 2000 ʤʤ/ʤʠʥ 

ʧʦʧʝʨʝʯʥʳʡ 1 - 2000 ʤʤ/ʤʠʥ  

V ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ - 21 - 3000 ʤʠʥ-1 

V ʄʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʩʧʣʦʰʥʦʛʦ ʩʚʝʨʣʝʥʠʷ - 40 ʤʤ. 

V ʄʘʢʩʠʤʘʣʴʥʘʷ  ʤʘʩʩʘ ʜʝʪʘʣʠ ʥʘ ʩʪʦʣʝ - 7000 ʢʛ. 

V ʂʦʣʠʯʝʩʪʚʦ ʧʘʟʦʚ - 25 

V ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʦʪʚʝʨʩʪʠʷʤʠ ï 100 ʤʤ 

V ɺʨʝʤʷ ʩʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘ - 6 ʩʝʢ. 

 

 

ʌʈɽɿɽʈʅʓʁ ʉʊɸʅʆʂ 6ʈ13 

ɺʝʨʪʠʢʘʣʴʥʦ ʢʦʥʩʦʣʴʥʦ-ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ 

6ʈ13 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʬʨʝʟʝʨʦʚʘʥʠʷ 

ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʝʪʘʣʝʡ ʠʟ ʩʪʘʣʠ, ʯʫʛʫʥʘ ʠ 

ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʪʦʨʮʦʚʳʤʠ, ʢʦʥʮʝʚʳʤʠ, 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʤʠ, ʨʘʜʠʫʩʥʳʤʠ ʠ ʜʨʫʛʠʤʠ 

ʬʨʝʟʘʤʠ. 

 

 

ʊʘʙʣʠʮʘ 2.14 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ 6ʈ13 

ʈʘʟʤʝʨʳ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ, ʤʤ 1600 400 

ʏʠʩʣʦ ʊ-ʦʙʨʘʟʥʳʭ ʧʘʟʦʚ 3 

ʅʘʠʙʦʣʴʰʝʝ ʧʝʨʝʤʝʱʝʥʠʝ ʩʪʦʣʘ, ʤʤ: 

ʇʨʦʜʦʣʴʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʇʨʦʜʦʣʴʥʦʝ ʚʨʫʯʥʫʶ 

ʇʦʧʝʨʝʯʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ʇʦʧʝʨʝʯʥʦʝ ʚʨʫʯʥʫʶ 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʤʝʭʘʥʠʯʝʩʢʦʝ 

ɺʝʨʪʠʢʘʣʴʥʦʝ ʚʨʫʯʥʫʶ 

 

1000 

1000 

300 

320 

410 

420 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʨʮʘ ʰʧʠʥʜʝʣʷ ʜʦ ʩʪʦʣʘ ʧʨʠ ʨʫʯʥʦʤ 

ʧʝʨʝʤʝʱʝʥʠʠ (ʥʘʠʤʝʥʴʰʝʝ ï ʥʘʠʙʦʣʴʰʝʝ), ʤʤ 

50-500 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ ʰʧʠʥʜʝʣʷ ʜʦ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʷʶʱʠʭ ʩʪʘʥʠʥʳ, ʤʤ 

420 

ʅʘʠʙʦʣʴʰʘʷ ʤʘʩʩʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ, ʢʛ 300 
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ʂʦʥʫʩ ʰʧʠʥʜʝʣʷ 50 

ʅʘʠʙʦʣʴʰʝʝ ʦʩʝʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʧʠʥʦʣʠ ʰʧʠʥʜʝʣʷ, ʤʤ 80 

ʅʘʠʙʦʣʴʰʠʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʰʧʠʥʜʝʣʴʥʦʡ ʛʦʣʦʚʢʠ, ʛʨʘʜ.  45Á 

ɼʚʠʛʘʪʝʣʴ ʧʨʠʚʦʜʘ ʛʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ: 

ʊʠʧ 

ʄʦʱʥʦʩʪʴ, ʢɺʪ 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ, ʦʙ/ʤʠʥ 

 

4ɸ160S4ʋ3 

15,0 

1460 

ɺʩʝʛʦ ʜʚʠʛʘʪʝʣʝʡ, ʰʪ. 3 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʩʪʘʥʢʘ (ʜʣʠʥʘʰʠʨʠʥʘʚʳʩʦʪʘ) 2600 2260 2430 

ʄʘʩʩʘ ʩʪʘʥʢʘ, ʢʛ 4270 

 

ʉʊɸʅʆʂ ɺɽʈʊʀʂɸʃʔʅʆ-ʌʈɽɿɽʈʅʓʁ ʉ ʏʇʋ ʀ ɸɺʊʆʄɸʊʀʏɽʉʂʆʁ ʉʄɽʅʆʁ ʀʅʉʊʈʋʄɽʅʊɸ 

ʄɸ655ɺʉ 

 

ʉʪʘʥʦʢ ʬʨʝʟʝʨʥʳʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʳʩʦʢʦ-

ʩʢʦʨʦʩʪʥʦʡ ʩ ʏʇʋ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʤʝʥʦʡ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʜʝʪʘʣʝʡ ʩʣʦʞʥʦʡ ʢʨʠʚʦʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʪʠʧʘ 

ʜʠʩʢʦʚ, ʧʣʠʪ, ʨʳʯʘʛʦʚ, ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ, 

ʰʪʘʤʧʦʚ, ʧʨʝʩʩʬʦʨʤ ʠ ʜʨ. ʠʟ ʩʪʘʣʝʡ, 

ʪʠʪʘʥʦʚʳʭ ʠ ʣʸʛʢʠʭ ʩʧʣʘʚʦʚ. ʅʘ ʩʪʘʥʢʝ 

ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʝ 

ʬʨʝʟʝʨʦʚʘʥʠʝ, ʨʘʩʪʘʯʠʚʘʥʠʝ, ʩʚʝʨʣʝʥʠʝ, 

ʟʝʥʢʝʨʦʚʘʥʠʝ, ʨʘʟʚʸʨʪʳʚʘʥʠʝ, ʥʘʨʝʟʘʥʠʝ 

ʨʝʟʴʙʳ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʠʤʝʥʝʥʠʷ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

ʊʘʙʣʠʮʘ 2.15 - ʊʝʭʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʢʘ ʄɸ655ɺʉ 

ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʝ 

ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʦʣʘ, ʤʤ 

ʜʣʠʥʘ 

ʰʠʨʠʥʘ 

 

1250 

500 

ʅʘʠʙʦʣʴʰʝʝ ʧʝʨʝʤʝʱʝʥʠʝ, ʤʤ: 

ʧʨʦʜʦʣʴʥʦʝ X 

ʧʦʧʝʨʝʯʥʦʝ Y 

ʚʝʨʪʠʢʘʣʴʥʦʝ Z 

 

1000 

500 

450 

ʇʨʝʜʝʣʳ ʨʘʙʦʯʠʭ ʧʦʜʘʯ: 

ʣʠʥʝʡʥʳʭ, X, Y, Z 

ʫʛʣʦʚʳʭ, ʛʨʘʜ/ʤʠʥ 

 

ʜʦ 6000 

0.5-240 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ, ʅʤ 20-3150 

ʅʦʤʠʥʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ ʰʧʠʥʜʝʣʝ, ʅʤ 500 

ʋʩʪʨʦʡʩʪʚʦ ʏʇʋ ɸʃʔʌɸ 

ʄʦʱʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʧʨʠʚʦʜʘ, ʢɺʪ 10 

ʊʦʯʥʦʩʪʴ ʢʦʥʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʦʙʨʘʟʮʘ ʠʟʜʝʣʠʷ, ʤʤ 0,05 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʤʤ 

ʜʣʠʥʘ 

ʰʠʨʠʥʘ 

ʚʳʩʦʪʘ 

 

4350 

4100 

3750 

ʄʘʩʩʘ, ʢʛ 11000 
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ʉɺɽʈʃʀʃʔʅʆ- ʌʈɽɿɽʈʅʆ-ʈɸʉʊʆʏʅʆʁ ʉʊɸʅʆʂ ʄʅ-2000. 

 

ʊʘʙʣʠʮʘ 2.16 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʬʨʝʟʝʨʥʦ-ʩʚʝʨʣʠʣʴʥʦ-

ʨʘʩʪʦʯʥʦʛʦ ʩʪʘʥʢʘ ʄʅ-2000 

ʈʘʟʤʝʨʳ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʦʣʘ (ʜʣʠʥʘ ʭ 

ʰʠʨʠʥʫ), ʤʤ 

1250 ʭ 

320 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʨʮʘ 

ʛʦʨʠʟʦʥ-ʪʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ ʜʦ 

ʢʨʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʦʣʘ, ʤʤ 

110 

ʏʠʩʣʦ ʊ-ʦʙʨʘʟʥʳʭ ʧʘʟʦʚ ʥʘ 

ʩʪʦʣʘʭ 

5 ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʨʮʘ 

ʛʦʨʠʟʦʥ-ʪʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ ʜʦ 

ʪʦʨʮʘ ʩʝʨʴʛʠ, ʤʤ 

290 

ʐʠʨʠʥʘ ʮʝʥʪʨʘʣʴʥʳʭ ʊ-ʦʙʨʘʟʥʳʭ 

ʧʘʟʦʚ, ʤʤ 

14ʅ8 ʅʘʠʙʦʣʴʰʠʡ ʚʳʣʝʪ ʦʩʠ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ, ʤʤ 

430 

ʐʠʨʠʥʘ ʦʩʪʘʣʴʥʳʭ ʊ-ʦʙʨʘʟʥʳʭ 

ʧʘʟʦʚ, ʤʤ 

14ʅ12 ʂʦʣʠʯʝʩʪʚʦ ʩʢʦʨʦʩʪʝʡ ʰʧʠʥʜʝʣʝʡ 18 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʊ-ʦʙʨʘʟʥʳʤʠ 

ʧʘʟʘʤʠ, ʤʤ 

63 ʇʨʝʜʝʣʳ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ʰʧʠʥʜʝʣʝʡ, 1/ʤʠʥ, (ʧʦ ʟʘʢʘʟʫ) 

63é3150/ 

90é4000 

ʂʦʣʠʯʝʩʪʚʦ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ 

ʩʪʦʣʝ 

48 ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʧʦʜʘʯ 16 

ɼʠʘʤʝʪʨ ʙʘʟʦʚʳʭ ʦʪʚʝʨʩʪʠʡ ʥʘ 

ʩʪʦʣʝ, ʤʤ 

24ʅ7 ʇʨʝʜʝʣʳ ʨʘʙʦʯʠʭ ʧʦʜʘʯ, ʤʤ/ʤʠʥ 

(ʧʦ ʟʘʢʘʟʫ) 

16é500 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʙʘʟʦʚʳʤʠ 

ʦʪʚʝʨʩʪʠʷʤʠ ʩʪʦʣʘ 

(ʧʨʦʜʦʣʴʥʦʝ/ʧʦʧʝʨʝʯʥʦʝ), ʤʤ 

100 Ñ 

0,3/ 

63 Ñ 0,3 

ɺʝʣʠʯʠʥʘ ʙʳʩʪʨʦʛʦ ʭʦʜʘ, ʤ/ʤʠʥ 0,7 

ʅʘʠʙʦʣʴʰʝʝ ʧʝʨʝʤʝʱʝʥʠʝ, 

ʧʨʦʜʦʣʴʥʦʝ, ʤʤ 

800 ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʰʧʠʥʜʝʣʷ, ʛʨʘʜ 

Ñ 90 

ʅʘʠʙʦʣʴʰʝʝ ʧʝʨʝʤʝʱʝʥʠʝ, 

ʧʦʧʝʨʝʯʥʦʝ, ʤʤ 

320 ʄʘʢʩʠʤʘʣʴʥʘʷ ʤʘʩʩʘ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ, ʢʛ 

350 

ʅʘʠʙʦʣʴʰʝʝ ʧʝʨʝʤʝʱʝʥʠʝ, 

ʚʝʨʪʠʢʘʣʴʥʦʝ, ʤʤ 

400 ʎʝʥʘ ʜʝʣʝʥʠʷ ʣʠʤʙʦʚ, ʤʤ 0,01 

ʅʘʠʙʦʣʴʰʝʝ ʧʝʨʝʤʝʱʝʥʠʝ ʛʠʣʴʟʳ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ, ʤʤ 

60 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʰʧʠʥʜʝʣʝ, ʅʤ 

180 

ʂʦʥʝʮ ʰʧʠʥʜʝʣʝʡ ʩ ʢʦʥʫʩʥʦʩʪʴʶ 

7:24 

40ɸʊ5 ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʥʘ 

ʚʝʨʪʠʢʘʣʴʥʦʤ ʰʧʠʥʜʝʣʝ, ʅʤ 

120 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʦʩʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ ʜʦ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʦʣʘ, 

ʥʘʠʤʝʥʴʰʝʝ/ʥʘʠʙʦʣʴʰʝʝ, ʤʤ 

 100/500 ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʩʠʣʠʝ ʧʦʜʘʯ, N 6000 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʨʮʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʰʧʠʥʜʝʣʷ ʜʦ 

ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʦʣʘ, 

ʥʘʠʤʝʥʴʰʝʝ/ʥʘʠʙʦʣʴʰʝʝ, ʤʤ 

10/410 ʉʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʢɺʪ 

7,0 

  ʄʘʩʩʘ ʩʪʘʥʢʘ, ʥʝ ʙʦʣʝʝ, ʢʛ 1800 
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ɺɽʈʊʀʂɸʃʔʅʆ-ʉɺɽʈʃʀʃʔʅʓʁ ʉʊɸʅʆʂ 2ʅ135 

ʊʘʙʣʠʮʘ 2.17 - ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʚʝʨʣʠʣʴʥʦʛʦ ʩʪʘʥʢʘ 2ʅ135 

 

ʇʘʨʘʤʝʪʨʳ ɿʥʘʯʝʥʠʝ 

ʅʘʠʙʦʣʴʰʠʡ ʫʩʣʦʚʥʳʡ ʜʠʘʤʝʪʨ ʩʚʝʨʣʘ, ʤʤ 35 

ʈʘʙʦʯʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʦʣʘ, ʤʤ 

ʜʣʠʥʘ 

ʰʠʨʠʥʘ 

 

450 

400 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʨʮʘ ʰʧʠʥʜʝʣʷ 

ʜʦ ʨʘʙʦʯʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʦʣʘ, ʤʤ 

700 

ɺʳʣʝʪ ʰʧʠʥʜʝʣʷ, ʤʤ 250 

ʅʘʠʙʦʣʴʰʠʡ ʭʦʜ ʰʧʠʥʜʝʣʷ, ʤʤ 200 

ʅʘʠʙʦʣʴʰʝʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʛʦʣʦʚʢʠ, ʤʤ 

170 

ʂʦʥʫʩ ʄʦʨʟʝ 3 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ, ʦʙ/ʤʠʥ 45é2000 

ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠʚʦʜʘ 

ʛʣʘʚʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʢɺʪ 

2,2 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʘ, ʤʤ 

ʜʣʠʥʘ 

ʰʠʨʠʥʘ 

ʚʳʩʦʪʘ 

 

2380 

915 

785 

ʄʘʩʩʘ, ʢʛ 880 

 

2.4.1 ʇʈʆɽʂʊʀʈʆɺɸʅʀɽ ʆʇɽʈɸʎʀʁ ʅɸ ʉʊɸʅʂɽ ʉ ʏʇʋ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ï ʨʘʙʦʪʘ ʢʦʤʧʣʝʢʩʥʘʷ ʠ ʦʙʲʝʤʥʘʷ. ʇʨʠ 

ʵʪʦʤ ʥʘʜʦ ʫʯʠʪʳʚʘʪʴ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʵʪʠʭ ʩʪʘʥʢʦʚ, ʦʩʦʙʝʥʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ ʜʝʪʘʣʠ 

(ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ), ʨʘʟʤʝʨʳ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʩʪʘʥʢʘ, ʧʝʨʝʤʝʱʝʥʠʝ ʦʨʛʘʥʦʚ ʩʪʘʥʢʘ.  

ɺ ʭʦʜʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʩʦʚʤʝʱʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. 

ʅʫʞʥʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʤʠʥʠʤʘʣʴʥʦʤʫ ʯʠʩʣʫ ʫʩʪʘʥʦʚʦʢ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʜʝʪʘʣʠʟʘʮʠʠ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʷ ʥʝʦʙʭʦʜʠʤʦʝ ʯʠʩʣʦ ʧʝʨʝʭʦʜʦʚ, ʨʘʙʦʯʠʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʭʦʜʦʚ, ʧʦʜʨʦʙʥʦʝ ʥʘʟʥʘʯʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ 

ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʨʘʩʩʯʠʪʘʪʴ ʢʦʦʨʜʠʥʘʪʳ ʦʧʦʨʥʳʭ ʪʦʯʝʢ,  ʠ 

ʫʚʷʟʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ ʩʪʘʥʢʘ, ʠʩʭʦʜʥʦʡ ʪʦʯʢʦʡ 

ʧʦʣʦʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʦʣʦʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ.  

ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʤ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʰʠʨʦʢʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʳ ʜʝʪʘʣʝʡ ʩʨʝʜʥʝʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʥʘ ʬʨʝʟʝʨʥʳʭ ʩʪʘʥʢʘʭ ʩ ʏʇʋ, ʷʚʣʷʶʪʩʷ 

ʢʘʣʠʙʨʦʚʘʥʥʳʝ ʧʦ ʥʘʨʫʞʥʦʤʫ ʜʠʘʤʝʪʨʫ ʧʨʘʚʦʨʝʞʫʱʠʝ ʠ ʣʝʚʦʨʝʞʫʱʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ 

ʢʦʥʮʝʚʳʝ ʬʨʝʟʳ. 



45 

 
ʈʠʩʫʥʦʢ 2.2 ɻʝʦʤʝʪʨʠʷ ʬʨʝʟʳ 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʢ ʬʨʝʟʘʤ ʧʨʝʜʲʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʚʳʟʳʚʘʶʱʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ: 

ʘ) ʦʙʝʩʧʝʯʝʥʠʝ ʫʩʠʣʝʥʥʦʛʦ ʚʳʭʦʜʘ ʩʪʨʫʞʢʠ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʛʣʫʙʦʢʠʭ ʛʣʫʭʠʭ ʢʦʣʦʜʮʝʚ. ʕʪʦ 

ʪʨʝʙʦʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʩʧʠʨʘʣʠ; 

ʙ) ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʝʚʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʫʩʠʣʠʷ ʨʝʟʘʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʨʠʞʠʤʘʣʘ ʜʝʪʘʣʴ ʢ ʩʪʦʣʫ 

ʩʪʘʥʢʘ. ʕʪʦ ʪʨʝʙʦʚʘʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʘʚʦʨʝʞʫʱʠʭ ʬʨʝʟ ʩ ʣʝʚʦʡ 

ʩʧʠʨʘʣʴʶ ʠ ʣʝʚʦʨʝʞʫʱʠʭ ʩ ʧʨʘʚʦʡ ʩʧʠʨʘʣʴʶ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʣʫʯʰʝʥʠʶ ʫʩʣʦʚʠʡ 

ʦʙʨʘʙʦʪʢʠ ʪʦʥʢʠʭ ʧʣʦʩʢʠʭ ʜʝʪʘʣʝʡ; 

ʚ) ʫʤʝʥʴʰʝʥʠʝ ʚʠʙʨʘʮʠʡ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʟʫʙʴʝʚ ʬʨʝʟʳ (ʨʠʩʫʥʦʢ 2.2, ʘ ); 

ʛ) ʟʘʪʦʯʢʘ ʪʦʨʮʘ ʬʨʝʟʳ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʝʨʪʠʢʘʣʴʥʦʝ ʚʨʝʟʘʥʠʝ ʚ ʤʝʪʘʣʣ. ʊʘʢʘʷ 

ʟʘʪʦʯʢʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʜʚʫʟʫʙʳʭ ʠʣʠ ʥʘ ʯʝʪʳʨʝʭʟʫʙʳʭ ʬʨʝʟʘʭ. ɺ ʧʦʩʣʝʜʥʝʤ 

ʩʣʫʯʘʝ ʜʚʘ ʧʨʦʪʠʚʦʣʝʞʘʱʠʭ ʟʫʙʘ ʩʪʘʯʠʚʘʶʪʩʷ ʧʦʜ ʫʛʣʦʤ, ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

2.2, ʙ; 

ʜ) ʧʦʚʳʰʝʥʠʝ ʞʝʩʪʢʦʩʪʠ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʩʝʯʝʥʠʷ 

ʩʝʨʜʝʯʥʠʢʘ (ʪ.ʝ. ʫʤʝʥʴʰʝʥʠʝʤ ʛʣʫʙʠʥʳ ʢʘʥʘʚʢʠ), ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʥʠʯʝʩʢʦʛʦ 

ʩʝʨʜʝʯʥʠʢʘ (ʢʘʥʘʚʢʠ ʧʝʨʝʤʝʥʥʦʡ ʛʣʫʙʠʥʳ), ʢʘʢ ʵʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.2, ʚ; 

ʝ) ʫʚʝʣʠʯʝʥʠʝ ʚʳʣʝʪʘ ʠʥʩʪʨʫʤʝʥʪʘ ʫʩʠʣʠʪʝʣʴʥʦʛʦ ʢʦʥʫʩʘ (ʨʠʩʫʥʦʢ 2.2, ʛ); 

ʞ) ʧʦʚʳʰʝʥʠʝ ʢʣʘʩʩʘ ʯʠʩʪʦʪʳ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ, ʢʦʪʦʨʦʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ 

ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʦʡ ʟʘʪʦʯʢʠ ʟʫʙʴʝʚ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ 

çʟʘʪʠʨʘʥʠʝè. 

ʇʨʠ ʥʘʣʠʯʠʠ ʫ ʟʘʛʦʪʦʚʢʠ ʪʚʝʨʜʦʡ ʢʦʨʢʠ ʠʣʠ ʘʙʨʘʟʠʚʥʳʭ ʚʢʣʶʯʝʥʠʡ ʬʨʝʟʳ, 

ʚʳʙʠʨʘʝʤʳʝ ʧʦ ʧʨʠʚʝʜʝʥʥʳʤ ʚʳʰʝ ʫʩʣʦʚʠʷʤ ʜʣʷ ʧʨʘʚʦʡ ʜʝʪʘʣʠ, ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʣʝʚʦʡ ʠʣʠ ʥʘʦʙʦʨʦʪ (ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ çʧʦʜ ʢʦʨʢʫè). 
 

2.4.2  ɺʓʉʆʂʆʉʂʆʈʆʉʊʅɸʗ ʆɹʈɸɹʆʊʂɸ 

ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʦʙʦʩʥʦʚʘʥʠʝʤ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ʢʨʠʚʳʝ ʉʦʣʦʤʦʥʘ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʩʥʠʞʝʥʠʝ ʩʠʣ ʨʝʟʘʥʠʷ ʚ ʥʝʢʦʪʦʨʦʤ ʜʠʘʧʘʟʦʥʝ 

ʩʢʦʨʦʩʪʝʡ. 

ʅʦ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʷʚʣʷʝʪʩʷ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʘ ʚ ʟʦʥʝ ʨʝʟʘʥʠʷ. ʇʨʠ 

ʥʝʙʦʣʴʰʠʭ ʩʝʯʝʥʠʷʭ ʩʨʝʟʘ, ʚ ʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʩʢʦʨʦʩʪʝʡ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʪʝʧʣʘ 

ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ ʩʪʨʫʞʢʝ, ʥʝ ʫʩʧʝʚʘʷ ʧʝʨʝʭʦʜʠʪʴ ʚ ʟʘʛʦʪʦʚʢʫ. ʀʤʝʥʥʦ ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ 

ʦʙʨʘʙʦʪʢʫ ʟʘʢʘʣʝʥʥʳʭ ʩʪʘʣʝʡ, ʥʝ ʦʧʘʩʘʷʩʴ ʦʪʧʫʩʢʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ. ʆʪʩʶʜʘ ʦʩʥʦʚʥʦʡ 

ʧʨʠʥʮʠʧ ɺʉʆ - ʤʘʣʦʝ ʩʝʯʝʥʠʝ ʩʨʝʟʘ, ʩʥʠʤʘʝʤʦʝ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʨʝʟʘʥʠʷ, ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʩʦʢʠʝ ʦʙʦʨʦʪʳ ʰʧʠʥʜʝʣʷ ʠ ʚʳʩʦʢʘʷ ʤʠʥʫʪʥʘʷ ʧʦʜʘʯʘ. 

ɽʩʪʴ ʜʘʞʝ ʪʘʢʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ, ʯʪʦ ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 10% 

ʜʠʘʤʝʪʨʘ ʬʨʝʟʳ. ʀʤʝʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʣʝʟʚʠʡʥʫʶ ʦʙʨʘʙʦʪʢʫ ʟʘʢʘʣʝʥʥʳʭ ʩʪʘʣʝʡ ʤʦʞʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʠʟʤʝʨʠʤʦʝ ʩ ʵʣʝʢʪʨʦʵʨʦʟʠʦʥʥʦʡ ʦʙʨʘʙʦʪʢʦʡ. ɻʣʘʚʥʳʡ 

ʵʬʬʝʢʪ ɺʉʆ ʥʝ ʫʤʝʥʴʰʝʥʠʝ ʤʘʰʠʥʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘ ʩʯʝʪ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ, 

ʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʢʦʚ ʩ ʏʇʋ. 

ʋʩʣʦʚʠʝʤ ʫʩʧʝʭʘ ʚ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʚʩʝʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ - ʩʪʘʥʦʢ, ʩʠʩʪʝʤʘ ʏʇʋ, ʨʝʞʫʱʠʡ 

ʠʥʩʪʨʫʤʝʥʪ, ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʩ ʩʠʩʪʝʤʦʡ ʟʘʢʨʝʧʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʩʠʩʪʝʤʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʘ ʧʨʦʛʨʘʤʤʠʩʪʘ ʠ ʦʧʝʨʘʪʦʨʘ ʩʪʘʥʢʘ ʩ ʏʇʋ. 

ʇʨʝʥʝʙʨʝʞʝʥʠʝ ʦʜʥʠʤ ʠʟ ʵʪʠʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʦʞʝʪ ʩʚʝʩʪʠ ʢ ʥʫʣʶ ʚʩʝ ʧʨʝʜʳʜʫʱʠʝ ʫʩʠʣʠʷ. 
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ʉʪʘʥʦʢ 

ʉʦʚʨʝʤʝʥʥʳʡ ʩʪʘʥʦʢ ʜʣʷ ɺʉʆ ʠʤʝʝʪ 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 12000-25000 

ʦʙʦʨʦʪʦʚ ʚ ʤʠʥʫʪʫ ʠ ʦʩʥʘʱʝʥ ʩʨʝʜʩʪʚʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʰʧʠʥʜʝʣʷ. 

ʅʝʢʦʪʦʨʳʝ ʬʠʨʤʳ ʧʨʝʜʣʘʛʘʶʪ ʩʪʘʥʢʠ ʩʦ 

ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʜʦ 40000 ʦʙ/ʤʠʥ. 

ʉʢʦʨʦʩʪʠ ʧʦʜʘʯ 40-60 ʤ/ʤʠʥ, ʩʢʦʨʦʩʪʴ 

ʙʳʩʪʨʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʜʦ 90 ʤ/ʤʠʥ. ʉʪʘʥʢʠ 

ʦʪʨʘʙʘʪʳʚʘʶʪ ʤʘʣʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪ 5 ʜʦ 20 

ʤʢʤ, ʠʤʝʶʪ ʧʦʚʳʰʝʥʥʫʶ ʞʝʩʪʢʦʩʪʴ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʢʦʤʧʝʥʩʘʮʠʶ. ʀʤʝʥʥʦ 

ʧʨʦʛʨʝʩʩ ʚ ʦʙʣʘʩʪʠ ʩʪʘʥʢʦʩʪʨʦʝʥʠʷ ʧʦʟʚʦʣʠʣ 

ʦʩʫʱʝʩʪʚʠʪʴ ɺʉʆ. 

ʉʠʩʪʝʤʘ ʏʇʋ 

ʆʛʨʘʥʠʯʠʪʝʣʝʤ ɺʉʆ ʤʦʞʝʪ ʩʪʘʪʴ ʩʠʩʪʝʤʘ 

ʏʇʋ, ʝʩʣʠ ʦʥʘ ʥʝ ʠʤʝʝʪ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʢʘʜʨʦʚ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ɺʉʆ 

ʩʦʜʝʨʞʠʪ ʦʯʝʥʴ ʤʘʣʳʝ ʧʝʨʝʤʝʱʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2.3 ʉʭʝʤʘ ʦʙʨʘʙʦʪʢʠ 

ʅʘʧʨʠʤʝʨ, ʚʦ ʚʨʝʤʷ ʦʪʨʘʙʦʪʢʠ ʪʝʭʥʦʣʦʛʠʠ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʬʠʨʤʝ 

Delcam ʙʳʣ ʦʪʤʝʯʝʥ ʜʝʬʝʢʪ ʚ ʚʠʜʝ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʩʣʝʜʦʚ ʦʩʪʘʥʦʚʢʠ ʬʨʝʟʳ ʥʘ ʩʪʘʥʢʝ 

Matsuura ʄʉ-800VF ʚʳʧʫʩʢʘ 90-ʭ ʛʦʜʦʚ ʩ ʩʠʩʪʝʤʦʡ ʏʇʋ Yasnac i180ʄ. ɸʥʘʣʠʟ ʧʨʦʛʨʘʤʤ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʩʠʩʪʝʤʘ ʏʇʋ ʥʝ ʫʩʧʝʚʘʝʪ ʦʪʨʘʙʘʪʳʚʘʪʴ ʢʘʜʨʳ ʧʨʦʛʨʘʤʤʳ ʧʨʠ ʟʘʜʘʥʥʦʡ ʧʦʜʘʯʝ. 

ʄʘʢʩʠʤʘʣʴʥʫʶ ʧʦʜʘʯʫ, ʢʦʪʦʨʫʶ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʩʠʩʪʝʤʘ ʏʇʋ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ 

ʬʦʨʤʫʣʝ Fmax = ɼʣʠʥʘ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʢʘʜʨʝ /ɺʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʢʘʜʨʘ  60. ʆʪʩʶʜʘ, ʧʨʠ 

ʧʝʨʝʤʝʱʝʥʠʷʭ 0,01 ʤʤ ʠ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʢʘʜʨʘ 2 ʤʩ ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʜʘʯʘ ʦʛʨʘʥʠʯʝʥʘ 

ʟʥʘʯʝʥʠʝʤ 0,3 ʤ/ʤʠʥ. ʇʝʨʝʚʦʜ ʦʙʨʘʙʦʪʢʠ ʥʘ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʡ ʩʪʘʥʦʢ Bridgeport ʩʥʷʣ ʵʪʫ 

ʧʨʦʙʣʝʤʫ. ʉʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʏʇʋ ʜʦʣʞʥʘ ʩʤʦʪʨʝʪʴ ʚʧʝʨʝʜ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 100 ʜʦ 200 

ʢʘʜʨʦʚ ʚ ʩʝʢʫʥʜʫ, ʯʪʦʙʳ ʫʩʧʝʪʴ ʩʜʝʣʘʪʴ ʨʘʩʯʝʪʳ ʜʣʷ ʪʦʨʤʦʞʝʥʠʷ ʥʘ ʧʦʜʭʦʜʝ ʢ ʫʛʣʫ ʠ ʨʘʟʛʦʥʘ 

ʧʦʩʣʝ ʧʦʚʦʨʦʪʘ. 

 

ʐʧʠʥʜʝʣʴ 

ɺʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʰʧʠʥʜʝʣʴ ʥʘʢʣʘʜʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʧʨʦʮʝʩʩ 

ʦʙʨʘʙʦʪʢʠ. ʈʘʩʩʤʦʪʨʠʤ ʨʘʟʥʳʝ ʰʧʠʥʜʝʣʠ:  

ʉʠʣʦʚʦʡ ʰʧʠʥʜʝʣʴ: 

 

15 000 ʦʙ/ʤʠʥ, ʢʦʥʫʩ 50, ʤʦʱʥʦʩʪʴ 45 ʢɺʪ, ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 400 ʅʤ ʥʘ 1000 ʦʙ/ʤʠʥ, ʜʠʘʤʝʪʨ 100 ʤʤ. 

ʉʨʝʜʥʠʡ ʰʧʠʥʜʝʣʴ: 

 

24 000 ʦʙ/ʤʠʥ, ʢʦʥʫʩ 40, ʤʦʱʥʦʩʪʴ 20 ʢɺʪ, ʤʦʤʝʥʪ 75 ʅʤ ʥʘ 

3 000 ʦʙ/ʤʠʥ, ʜʠʘʤʝʪʨ  70 ʤʤ.  

ʉʢʦʨʦʩʪʥʦʡ ʰʧʠʥʜʝʣʴ: 

 

40 000 ʦʙ/ʤʠʥ, ʢʦʥʫʩ 30, ʤʦʱʥʦʩʪʴ 12 ʢɺʪ, ʤʦʤʝʥʪ 48ʅʤ ʥʘ 

30 000 ʦʙ/ʤʠʥ, ʜʠʘʤʝʪʨ 45ʤʤ.  

 

ʂʘʢ ʚʠʜʠʤ, ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʧʘʜʘʝʪ ʤʦʱʥʦʩʪʴ ʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʠʘʤʝʪʨ. ʋʞʝ ʩʘʤ ʵʪʦʪ ʬʘʢʪ ʟʘʩʪʘʚʣʷʝʪ ʧʝʨʝʭʦʜʠʪʴ ʦʪ ʩʠʣʦʚʳʭ ʨʝʞʠʤʦʚ ʢ ʙʦʣʝʝ 

ʱʘʜʷʱʠʤ ʩʢʦʨʦʩʪʥʳʤ ʨʝʞʠʤʘʤ ʨʝʟʘʥʠʷ. ʕʪʦ ʩʦʚʩʝʤ ʥʝ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʜʦʣʞʥʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʩʪʘʥʢʠ ʪʦʣʴʢʦ ʜʣʷ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ. ʇʨʦʩʪʦ ʯʝʨʥʦʚʘʷ ʦʙʨʘʙʦʪʢʘ, ʛʜʝ 

ʥʘʜʦ ʩʥʷʪʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʤʘʪʝʨʠʘʣʘ, ʜʦʣʞʥʘ ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʫʤʝʥʴʰʝʥʥʳʤʠ ʩʝʯʝʥʠʷʤʠ 

ʩʨʝʟʘ, ʩʥʠʤʘʝʤʳʤʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ. 

 

ʈʝʞʫʱʠʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ 

ʉʣʝʜʫʶʱʠʡ ʬʘʢʪʦʨ - ʨʝʞʫʱʠʡ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ. ɺʝʜʫʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʬʠʨʤʳ ʧʨʝʜʣʘʛʘʶʪ ʩʝʛʦʜʥʷ ʰʠʨʦʢʫʶ ʛʘʤʤʫ ʬʨʝʟ ʜʣʷ ɺʉʆ ʩ ʧʦʜʨʦʙʥʳʤʠ 
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ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʦʙʣʘʩʪʷʤ ʠʭ ʧʨʠʤʝʥʝʥʠʷ ʠ ʨʝʞʠʤʘʤ ʨʝʟʘʥʠʷ. ʈʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʦʚʳʝ 

ʤʝʣʢʦʜʠʩʧʝʨʩʪʥʳʝ ʩʧʣʘʚʳ ʩʧʦʩʦʙʥʳʝ ʥʘʜʝʞʥʦ ʨʘʙʦʪʘʪʴ ʥʘ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ. ɹʦʣʝʝ ʚʘʞʥʦ 

ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʠʩʪʝʤʳ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʢʨʝʧʣʝʥʠʝ ʬʨʝʟ.  

 

 
ʈʠʩʫʥʦʢ 2.4 ʀʟʥʦʩ ʠʥʩʪʨʫʤʝʥʪʘ 

ɺ ʩʚʷʟʠ ʩʦ ʩʥʠʞʝʥʠʝʤ ʩʠʣ ʨʝʟʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ɺʉʆ ʥʘ 

ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʷʪ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ - ʚʝʣʠʯʠʥʘ 

ʙʠʝʥʠʷ ʬʨʝʟʳ, ʚʠʙʨʘʮʠʠ, ʠʥʝʨʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʠ 

ʩʠʣʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ, ʩʪʘʥʦʚʷʪʩʷ ʩʦʠʟʤʝʨʠ-

ʤʳʤʠ ʩ ʩʠʣʘʤʠ ʨʝʟʘʥʠʷ. ɹʠʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʩʠʣʴʥʦ 

ʚʣʠʷʝʪ ʥʘ ʠʟʥʦʩ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠʟ ʛʨʘʬʠʢʘ 

ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʥʦʩʘ ʦʪ ʙʠʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʛʜʝ 

ʚʠʜʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʥʦʩʘ ʦʪ 

ʙʠʝʥʠʷ ʧʨʠ ʚʳʩʦʢʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ɺʉʆ ʪʨʝʙʫʝʪ ʦʩʦʙʦʛʦ ʚʥʠʤʘʥʠʷ ʢ 

ʙʘʣʘʥʩʠʨʦʚʢʝ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɼʣʷ ʵʪʦʛʦ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʧʘʪʨʦʥʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʙʘʣʘʥʩʠʨʦʚʢʠ 

ʠʣʠ ʙʘʣʘʥʩʠʨʦʚʘʥʥʳʝ ʦʧʨʘʚʢʠ ʜʣʷ ʪʝʨʤʦʟʘʞʠʤʘ. ʉʧʝʮʠʘʣʴʥʦ ʜʣʷ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ ʢʦʥʫʩʳ ʅ8ʂ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʞʝʩʪʢʦʩʪʴ 

ʟʘʞʠʤʘ. ɼʣʷ ʩʧʨʘʚʢʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʦʙʦʨʦʪʦʚ ʰʧʠʥʜʝʣʷ ʜʣʷ ʨʘʟʥʳʭ ʢʦʥʫʩʦʚ: 

 ʅSʂ ɸ 100 = 12000 ʦʙ/ʤʠʥ 

 ʅSʂ ɸ 63 = 25000 ʦʙ/ʤʠʥ 

 ʅSʂ ɸ 50 = 35000 ʦʙ/ʤʠʥ 

 ISO 30 = 45000 ʦʙ/ʤʠʥ 

 ISO 40 = 30000 ʦʙ/ʤʠʥ 

 ISO 50= 15000 ʦʙ/ʤʠʥ 

 

ʋʩʣʦʚʠʷ ʦʙʨʘʙʦʪʢʠ 

ʀʥʪʝʨʝʩʥʳʡ ʵʬʬʝʢʪ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ɺʉʆ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʩʧʦʩʦʙʦʚ ʦʭʣʘʞʜʝʥʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʝʪ ʛʨʘʬʠʢ, ʥʘʠʙʦʣʴʰʘʷ ʩʪʦʡʢʦʩʪʴ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʙʜʫʚʘ. 

ʊʘʢ ʢʘʢ ʪʝʧʣʦ ʢʦʥʮʝʥʪʨʠʨʫʝʪʩʷ ʚ 

ʩʪʨʫʞʢʝ, ʝʝ ʥʘʜʦ ʧʨʦʩʪʦ ʙʳʩʪʨʦ ʫʜʘʣʠʪʴ 

ʠʟ ʟʦʥʳ ʨʝʟʘʥʠʷ. ʅʠʟʢʘʷ ʩʪʦʡʢʦʩʪʴ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʦʭʣʘʞʜʝʥʠʠ ʦʙʲʷʩʥʷʶʪ 

ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʳʢʨʘʰʠʚʘʥʠʝʤ, ʚʩʣʝʜ-

ʩʪʚʠʝ ʮʠʢʣʠʯʝʩʢʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ 

ʥʘ ʨʝʞʫʱʫʶ ʢʨʦʤʢʫ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʇʦʩʪʦʷʥʥʘʷ ʪʝʧʣʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʜʘʞʝ ʥʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʣʫʯʰʝ, ʯʝʤ ʤʝʥʷʶʱʘʷʩʷ ʮʠʢʣʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ. ɺʩʝ ʯʪʦ ʤʳ ʧʝʨʝʯʠʩʣʠʣʠ ʚʳʰʝ, 

ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʭʥʠʯʝʩʢʦʡ ʩʪʦʨʦʥʝ ɺʉʆ. 
 

ʈʠʩʫʥʦʢ 2.5 ɻʨʘʬʠʢ ʠʟʥʦʩʘ ʠʥʩʪʨʫʤʝʥʪʘ 

 

ʉɸʄ ʩʠʩʪʝʤʘ 

ʇʨʠʦʙʨʝʪʝʥʠʝ ʩʪʘʥʢʘ ʠ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʥʘʣʘʜʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʩʪʘʥʢʘ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʰʘʛʦʤ ʢ ɺʉʆ. ʉʣʝʜʫʶʱʠʡ ʰʘʛ ʩʚʷʟʘʥ ʩ çʢʧʦ\ʫ-ʔʦ\ʫè 

ɺʉʆ ʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʉɸʄ ʩʠʩʪʝʤʳ ʠ ʟʜʝʩʴ ʪʝʭʥʦʣʦʛʫ ʧʨʠʜʝʪʩʷ ʠʟʤʝʥʠʪʴ ʩʚʦʡ ʧʦʜʭʦʜ ʢ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʦʙʨʘʙʦʪʢʠ. ʇʦ ʩʫʪʠ, ʵʪʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ ʧʨʘʚʠʣʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʝʥ 

ʚʳʧʦʣʥʷʪʴ ʪʝʭʥʦʣʦʛ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤ ʦʙʨʘʙʦʪʢʠ ʠ ʥʘʣʠʯʠʝ ʉɸʄ-ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʵʪʠ ʧʨʘʚʠʣʘ. 
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ʈʝʞʝʤ ʪʦʥʢʦ, ʥʦ ʙʳʩʪʨʦ 

ʇʝʨʚʦʝ ʧʨʘʚʠʣʦ ɺʉʆ - ʤʘʣʳʝ ʩʝʯʝʥʠʷ 

ʩʨʝʟʘ, ʩʥʠʤʘʝʤʳʝ ʩ ʙʦʣʴʰʦʡ ʩʢʦʨʦʩʪʴʶ. ʄʳ 

ʫʞʝ ʫʧʦʤʠʥʘʣʠ, ʯʪʦ ʵʪʦ ʦʩʥʦʚʘ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʨʦʩʪʳʤ ʟʘʜʘʥʠʝʤ ʤʘʣʳʭ ʰʘʛʦʚ ʤʝʞʜʫ 

ʧʨʦʭʦʜʘʤʠ, ʢʨʦʤʝ ʩʣʫʯʘʝʚ ʚʨʝʟʘʥʠʷ, ʢʦʛʜʘ 

ʠʜʝʪ ʧʨʦʭʦʜ ʧʦʣʥʦʡ ʰʠʨʠʥʦʡ ʬʨʝʟʳ. ʊʘʢʠʝ 

ʩʣʫʯʘʠ ʥʘʜʦ ʠʩʢʣʶʯʘʪʴ, ʠ ʜʦʩʪʠʛʘʝʪʩʷ ʵʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʦʭʦʠʜʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ, 

ʢʦʛʜʘ ʬʨʝʟʘ ʜʚʠʞʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʚʨʝʟʘʥʠʷ ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ, ʚ ʢʦʥʝʯʥʦʤ ʩʯʝʪʝ, ʦʩʫʱʝʩʪʚʣʷʷ 

ʚʨʝʟʘʥʠʝ.  

 
 

ʈʠʩʫʥʦʢ 2.6 ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

 

  

 

ʀʜʝʘʣʴʥʦ, ʢʦʛʜʘ ʉɸʄ ʩʠʩʪʝʤʘ ʩʘʤʘ ʩʪʨʦʠʪ ʪʨʦʭʦʠʜʫ ʚ ʤʝʩʪʘʭ, ʛʜʝ ʥʘʜʦ ʦʩʫʱʝʩʪʚʠʪʴ 

ʚʨʝʟʘʥʠʝ. 

ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʘʟʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ 

ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʦʜʥʠʤ ʭʦʜʦʤ ʬʨʝʟʳ ʪʦʛʦ ʞʝ ʜʠʘʤʝʪʨʘ, ʯʪʦ ʰʠʨʠʥʘ ʧʘʟʘ. 

ʂʦʛʜʘ ɺʉʆ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʩʨʘʟʫ ʠʟ ʟʘʢʘʣʝʥʥʦʡ ʟʘʛʦʪʦʚʢʠ ʠ ʜʝʪʘʣʴ ʠʤʝʝʪ 

ʦʪʚʝʨʩʪʠʷ, ʠʭ ʦʙʨʘʙʦʪʢʘ ʩʚʝʨʣʝʥʠʝʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ, 

ʚʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ ʩʪʦʡʢʦʩʪʠ ʩʚʝʨʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʤʦʞʝʪ ʙʳʪʴ 

ʩʧʠʨʘʣʴʥʘʷ ʨʘʩʬʨʝʟʝʨʦʚʢʘ ʦʪʚʝʨʩʪʠʡ. ʇʨʠʯʝʤ, ʢʘʢ ʧʦʢʘʟʳʚʘʝʪ ʧʨʘʢʪʠʢʘ ʵʪʦʪ ʤʝʪʦʜ, ʢʘʢ ʧʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʦ ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʝʚʦʩʭʦʜʠʪ ʩʚʝʨʣʝʥʠʝ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ 

ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʧʨʘʚʠʣʘ ʥʫʞʥʦ ʙʳʪʴ ʛʦʪʦʚʳʤ, ʯʪʦ ʦʙʲʝʤ ʧʨʦʛʨʘʤʤ ʜʣʷ ɺʉʆ ʟʥʘʯʠʪʝʣʴʥʦ 

ʧʨʝʚʦʩʭʦʜʠʪ ʦʙʲʝʤʳ ʪʨʘʜʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʩʠʣʦʚʦʛʦ ʨʝʟʘʥʠʷ ʠ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, 

ʩʠʩʪʝʤʳ ʏʇʋ ʜʦʣʞʥʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦ ʦʙʨʘʙʘʪʳʚʘʪʴ ʧʨʦʛʨʘʤʤʳ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʜʝʩʷʪʢʠ ʤʝʛʘʙʘʡʪ. ɹʦʣʴʰʠʝ ʦʙʲʝʤʳ ʧʨʦʛʨʘʤʤ ʪʨʝʙʫʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʦʣʴʰʠʭ ʟʘʪʨʘʪ 

ʚʨʝʤʝʥʠ ʥʘ ʨʘʩʯʝʪ ʪʨʘʝʢʪʦʨʠʠ ʠ ʟʜʝʩʴ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʩʢʦʨʦʩʪʴ ʨʘʩʯʝʪʘ ʢʦʪʦʨʫʶ 

ʦʙʝʩʧʝʯʠʪ ʉɸʄ ʩʠʩʪʝʤʘ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʚʦʝʡ ʩʠʩʪʝʤʳ PowerMILL ʬʠʨʤʘ Delcam ʫʜʝʣʷʣʘ 

ʵʪʦʤʫ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʥʘ ʷʚʥʳʡ ʣʠʜʝʨ ʧʦ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ ʠ 

ʧʝʨʝʩʯʝʪʘ ʧʨʦʛʨʘʤʤ. 
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ɹʦʨʴʙʘ ʩ ʫʛʣʘʤʠ 

ɺʪʦʨʦʝ ʧʨʘʚʠʣʦ ɺʉʆ - ʛʣʘʜʢʘʷ ʪʨʘʝʢʪʦʨʠʷ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʥʦ ʚʳʪʝʢʘʝʪ ʠʟ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʥʠʞʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʚʦ ʚʨʝʤʷ ʨʝʟʢʦʡ ʩʤʝʥʳ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ. ʅʘʜʦ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʠʪʴ ʫʛʣʳ ʥʘ ʪʨʘʝʢʪʦʨʠʠ. ɺ 

ʫʛʣʘʭ, ʛʜʝ ʠʥʩʪʨʫʤʝʥʪ ʤʝʥʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ, ʦʥ ʚʳʥʫʞʜʝʥ ʦʩʪʘʥʦʚʠʪʴʩʷ, ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ 

ʵʪʦʪ ʤʦʤʝʥʪ ʚʳʟʳʚʘʝʪ ʚʨʝʟʘʥʠʝ ʬʨʝʟʳ ʚ ʪʝʣʦ ʜʝʪʘʣʠ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ 

ʦʩʪʘʶʪʩʷ ʩʣʝʜʳ, ʢʦʪʦʨʳʝ ʚʠʜʥʦ ʥʘ ʨʠʩʫʥʢʝ. 

ʉʦʟʜʘʥʠʝ ʛʣʘʜʢʠʭ ʪʨʘʝʢʪʦʨʠʡ - ʵʪʦ ʬʫʥʢʮʠʷ ʉɸʄ ʩʠʩʪʝʤʳ, ʥʘʧʨʠʤʝʨ, PowerMILL  

ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʣʘʜʢʠʭ ʪʨʘʝʢʪʦʨʠʡ ʨʝʘʣʠʟʫʝʪ ʪʦʪ ʞʝ ʘʣʛʦʨʠʪʤ ʩʛʣʘʞʠʚʘʥʠʷ, ʢʦʪʦʨʳʡ 

ʚʳʧʦʣʥʷʝʪ ʛʦʥʱʠʢ, ʧʨʦʭʦʜʷ ʢʨʫʪʳʝ ʚʠʨʘʞʠ. 

 
ʈʠʩʫʥʦʢ 2.7 ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

  

 

 

ʈʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ 

ʊʨʝʪʴʝ ʧʨʘʚʠʣʦ - ʨʘʚʥʦʤʝʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʠʥʩʪʨʫʤʝʥʪ. ʊʨʘʜʠʮʠʦʥʥʘʷ ʩʪʨʦʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʭʦʜʦʚ ʚʨʝʟʘʥʠʷ ʠ ʚʳʭʦʜʦʚ ʠʥʩʪʨʫʤʝʥʪʘ, ʜʘʞʝ ʝʩʣʠ 

ʵʪʦ ʩʛʣʘʞʝʥʥʳʝ ʚʭʦʜʳ ʧʦ ʜʫʛʝ, ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʟʥʘʥʘ ʦʧʪʠʤʘʣʴʥʦʡ ʜʣʷ ɺʉʆ. 

ʇʨʝʜʧʦʯʪʝʥʠʝ ʜʦʣʞʥʦ ʦʪʜʘʚʘʪʴʩʷ ʩʧʠʨʘʣʴʥʳʤ ʩʪʨʘʪʝʛʠʷʤ, ʛʜʝ ʠʥʩʪʨʫʤʝʥʪ ʦʜʥʘʞʜʳ 

ʚʨʝʟʘʚʰʠʩʴ, ʩʦʭʨʘʥʷʝʪ ʥʝʧʨʝʨʳʚʥʳʡ ʠ ʨʘʚʥʦʤʝʨʥʳʡ ʢʦʥʪʘʢʪ ʩ ʟʘʛʦʪʦʚʢʦʡ ʠʣʠ ʩʪʨʘʪʝʛʠʷʤ 

ʵʢʚʠʜʠʩʪʘʥʪʥʦʛʦ ʩʤʝʱʝʥʠʷ ʢʦʥʪʫʨʘ, ʢʦʪʦʨʳʝ ʩʦʭʨʘʥʷʶʪ ʢʦʥʪʘʢʪ ʠʥʩʪʨʫʤʝʥʪʘ ʩ ʟʘʛʦʪʦʚʢʦʡ 

ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʩ ʦʜʥʠʤ ʟʘʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ. 

ʕʪʦ ʞʝ ʧʨʘʚʠʣʦ ʨʘʚʥʦʤʝʨʥʳʭ ʥʘʛʨʫʟʦʢ ʜʠʢʪʫʝʪ ʪʝʭʥʠʢʫ ʦʙʨʘʙʦʪʢʠ ʚʥʫʪʨʝʥʥʠʭ 

ʩʢʨʫʛʣʝʥʠʡ. ʇʨʠ ɺʉʆ ʥʘʜʦ ʩʪʨʝʤʠʪʴʩʷ ʠʩʢʣʶʯʘʪʴ ʦʙʨʘʙʦʪʢʫ ʬʨʝʟʘʤʠ ʩ ʨʘʜʠʫʩʘʤʠ ʨʘʚʥʳʤʠ 

ʨʘʜʠʫʩʘʤ ʩʢʨʫʛʣʝʥʠʷ ʥʘ ʜʝʪʘʣʠ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 2.12, ʚ ʤʝʩʪʘʭ ʩʢʨʫʛʣʝʥʠʡ ʵʪʦ ʚʳʟʳʚʘʝʪ ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ 

ʩʝʯʝʥʠʷ ʩʨʝʟʘ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘʛʨʫʟʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪ, ʠ ʝʩʣʠ ʦʥ ʙʫʜʝʪ ʣʦʤʘʪʴʩʷ, ʥʘʚʝʨʥʷʢʘ 

ʦʥ ʙʫʜʝʪ ʣʦʤʘʪʴʩʷ ʠʤʝʥʥʦ ʚ ʵʪʠʭ ʤʝʩʪʘʭ. ʇʨʘʚʜʘ ʵʪʦ ʟʘʩʪʘʚʠʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʚʩʝ ʨʘʜʠʫʩʳ 

ʩʢʨʫʛʣʝʥʠʷ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ, ʪʦʛʜʘ ʢʘʢ ʨʘʥʴʰʝ ʯʘʩʪʦ, ʵʢʦʥʦʤʷ ʚʨʝʤʷ, ʨʘʜʠʫʩʳ ʥʝ 

ʤʦʜʝʣʠʨʦʚʘʣʠʩʴ, ʘ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʛʝʦʤʝʪʨʠʝʡ ʬʨʝʟʳ. ʆʪʩʶʜʘ ʦʜʥʠʤ ʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʠʩʪʝʤʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʪʨʝʙʦʚʘʥʠʝ ʣʝʛʢʦʛʦ ʠ ʥʘʜʝʞʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʨʘʜʠʫʩʦʚ ʩʢʨʫʛʣʝʥʠʷ. ʉɸʄ ʩʠʩʪʝʤʘ ʜʣʷ ɺʉʆ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ:  

 ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʚʘʨʠʘʥʪʦʚ ʛʣʘʜʢʦʛʦ ʧʦʜʚʦʜʘ-ʦʪʚʦʜʘ ʠ ʩʚʷʟʦʢ ʤʝʞʜʫ ʧʨʦʭʦʜʘʤʠ; 

 ʥʘʙʦʨ ʩʪʨʘʪʝʛʠʡ ʩʧʠʨʘʣʴʥʦʡ ʠ ʵʢʚʠʜʠʩʪʘʥʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʟʦʥ, ʢʘʢ ʥʘ ʯʠʩʪʦʚʦʡ, 

ʪʘʢ ʠ ʥʘ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠ ʧʦʠʩʢ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʚ ʨʘʟʣʠʯʥʳʭ ʟʦʥʘʭ 

ʦʙʨʘʙʦʪʢʠ;  

 ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʩʛʣʘʞʠʚʘʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʚ ʫʛʣʘʭ;  

 ʠʩʢʣʶʯʝʥʠʝ ʧʨʦʭʦʜʦʚ ʧʦʣʥʦʡ ʰʠʨʠʥʦʡ ʬʨʝʟʳ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʪʨʦʭʦʠʜʘʣʴʥʦʛʦ ʚʨʝʟʘʥʠʷ ʚ ʵʪʠʭ ʤʝʩʪʘʭ;  

 ʦʧʪʠʤʠʟʘʮʠʶ ʧʦʜʘʯ ʜʣʷ ʩʛʣʘʞʠʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ ʠʥʩʪʨʫʤʝʥʪ.  
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ʈʠʩʫʥʦʢ 2.8 ʆʙʨʘʙʦʪʢʘ 

ʨʘʜʠʫʩʥʳʭ ʧʝʨʝʭʦʜʦʚ  

 

 
ʈʠʩʫʥʦʢ 2.9 ɺʠʜ ʛʦʪʦʚʦʡ ʜʝʪʘʣʠ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʩʧʝʭ 

ʚʥʝʜʨʝʥʠʷ ɺʉʆ ʥʘʭʦʜʠʪʩʷ ʚ ʨʫʢʘʭ ʪʝʭʥʦʣʦʛʘ-

ʧʨʦʛʨʘʤʤʠʩʪʘ, ʭʦʨʦʰʦ ʚʣʘʜʝʶʱʝʛʦ ʉɸʄ 

ʩʠʩʪʝʤʦʡ, ʚʝʜʴ ʩʣʦʞʥʦʩʪʴ ʧʨʦʛʨʘʤʤ ʜʣʷ ɺʉʆ 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʦʙʨʘʙʦʪʢʝ, ʭʦʪʷ ʙʳ ʧʦʪʦʤʫ, ʯʪʦ ʠʥʩʪʨʫʤʝʥʪ 

ʜʝʣʘʝʪ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʭʦʜʦʚ ʠ ʪʨʝʙʫʝʪ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʚʦʜʘ-ʦʪʚʦʜʘ, ʦʙʭʦʜʘ 

ʫʛʣʦʚ ʠ ʩʛʣʘʞʠʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘ 

ʠʥʩʪʨʫʤʝʥʪ, ʠ ʢʨʦʤʝ ʪʦʛʦ ʧʦʚʳʰʝʥʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʩʪʘʥʢʦʚ ʪʨʝʙʫʝʪ 

ʫʩʢʦʨʝʥʠʷ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʛʨʘʤʤ.  

ʆʪʤʝʪʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʬʘʢʪʦʨ, ʯʪʦ ɺʉʆ ʟʘʩʪʘʚʠʣʘ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ 

ʪʨʘʝʢʪʦʨʠʠ ʠʥʩʪʨʫʤʝʥʪʘ. ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʠ ʩʪʨʘʪʝʛʠʡ, ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʜʣʷ ɺʉʆ, ʚ 

ʦʙʳʯʥʫʶ ʦʙʨʘʙʦʪʢʫ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʙʣʘʛʦʧʨʠʷʪʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ ʦʙʨʘʙʦʪʢʠ ʠ 

ʫʤʝʥʴʰʠʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʦʤʢʠ ʠʥʩʪʨʫʤʝʥʪʘ. ʆʩʚʦʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʪ ʚʝʩʪʠ ʦʙʨʘʙʦʪʢʫ ʩ ʪʘʢʠʤ ʢʘʯʝʩʪʚʦʤ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʠʩʢʣʶʯʠʪʴ 

ʬʠʥʠʰʥʳʝ ʦʧʝʨʘʮʠʠ ʨʫʯʥʦʡ ʧʦʣʠʨʦʚʢʠ. 

 

2.5  ɺʓɹʆʈ ɹɸɿ 

ɹʘʟʠʨʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʩʦʟʜʘʥʠʷ ʠʟʜʝʣʠʷ: ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ, 

ʠʟʛʦʪʦʚʣʝʥʠʠ, ʠʟʤʝʨʝʥʠʠ, ʩʙʦʨʢʝ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʠʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ ʚʩʝʛʜʘ ʩʪʨʝʤʷʪʩʷ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʙʘʟʳ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ 

ʦʜʥʫ ʠ ʪʫ ʞʝ ʧʦʚʝʨʭʥʦʩʪʴ ʜʝʪʘʣʠ (ʧʨʠʥʮʠʧ ʩʦʚʤʝʱʝʥʠʷ ʙʘʟ). 

 

2.5.1  ɺʓɹʆʈ ɹɸɿ ɼʃʗ ʏɽʈʅʆɺʆʁ ʆɹʈɸɹʆʊʂʀ 

ʏʝʨʥʦʚʳʝ ʙʘʟʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʡ 

ʦʙʨʘʙʦʪʢʠ ʵʪʦʛʦ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ɺ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʩʪʘʪʦʯʥʳʭ 

ʨʘʟʤʝʨʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʠ ʚ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ, ʵʪʠ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʡ ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ, 

ʥʘʠʤʝʥʴʰʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʥʝ ʠʤʝʪʴ ʣʠʪʝʡʥʳʭ ʧʨʠʙʳʣʝʡ, ʣʠʪʥʠʢʦʚ, ʦʢʘʣʠʥʳ ʠ ʜʨʫʛʠʭ 

ʜʝʬʝʢʪʦʚ. 

ɽʩʣʠ ʫ ʟʘʛʦʪʦʚʦʢ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʚʩʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ 

ʜʣʷ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʠʤʘʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʧʨʠʧʫʩʢʘʤʠ. 

ɹʘʟʘ ʜʣʷ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʘ ʚʳʙʠʨʘʪʴʩʷ ʩ ʫʯʸʪʦʤ ʦʙʝʩʧʝʯʝʥʠʷ ʣʫʯʰʠʭ ʫʩʣʦʚʠʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʠʥʠʤʘʝʤʳʭ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚ ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ. 
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2.5.2  ɺʓɹʆʈ ɹɸɿ ɼʃʗ ʏʀʉʊʆɺʆʁ ʆɹʈɸɹʆʊʂʀ 

ʇʨʠ ʚʳʙʦʨʝ ʙʘʟ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʪʦʯʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʫʩʣʦʚʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʦʧʝʨʘʮʠʷʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʦʜʥʠʭ ʠ 

ʪʝʭ ʞʝ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʪ.ʝ. ʩʦʙʣʶʜʝʥʠʝ ʝʜʠʥʩʪʚʘ ʙʘʟ. 

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʪʘʢʞʝ ʩʦʙʣʶʜʘʪʴ ʧʨʠʥʮʠʧ ʩʦʚʤʝʱʝʥʠʷ ʙʘʟ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ 

ʢʘʯʝʩʪʚʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʩʧʦʣʴʟʫʶʪ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠ 

ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʙʘʟʳ. ʇʨʠ ʩʦʚʤʝʱʝʥʠʠ ʫʩʪʘʥʦʚʦʯʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʳ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʨʘʚʥʘ ʥʫʣʶ. 

ɹʘʟʳ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʘʠʙʦʣʴʰʫʶ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ, ʘ ʪʘʢʞʝ ʥʘʠʤʝʥʴʰʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʥʠ ʥʝ ʜʦʣʞʥʳ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʨʝʟʘʥʠʷ ʠ ʟʘʞʠʤʘ. 

ɺʳʙʨʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʙʘʟʳ ʜʦʣʞʥʳ ʩʦʚʤʝʩʪʥʦ ʩ ʟʘʞʠʤʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʦʙʝʩʧʝʯʠʪʴ ʥʘʜʸʞʥʦʝ, ʧʨʦʯʥʦʝ ʢʨʝʧʣʝʥʠʝ ʜʝʪʘʣʠ ʠ ʥʝʠʟʤʝʥʥʦʩʪʴ ʝʸ ʧʦʣʦʞʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠʥʷʪʳʝ ʙʘʟʳ ʠ ʤʝʪʦʜ ʙʘʟʠʨʦʚʘʥʠʷ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʠʪʴ ʙʦʣʝʝ ʧʨʦʩʪʫʶ ʠ ʥʘʜʸʞʥʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʫʜʦʙʩʪʚʦ ʫʩʪʘʥʦʚʢʠ ʠ ʩʥʷʪʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ. 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʦʢʫʧʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʩʩʝʷʥʠʝ 

ʨʘʟʤʝʨʦʚ ʚ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʦ ʚʳʜʝʨʞʠʚʘʝʤʳʤ ʥʘ ʦʧʝʨʘʮʠʠ ʧʘʨʘʤʝʪʨʘʤ ʪʦʯʥʦʩʪʠ.  

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ, ʦʙʨʘʟʫʶʱʫʶ ʥʘ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ 

(ʫʩʪʘʥʦʚʢʘ ʟʘʛʦʪʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʘ ʦʙʨʘʙʦʪʢʘ ʚʩʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘʛʦʪʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʥʘʩʪʨʦʝʥʥʳʭ ʩʪʘʥʢʘʭ) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʬʫʥʢʮʠʶ ʨʷʜʘ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʯʘʩʪʥʳʭ) ʩʣʫʯʘʡʥʳʭ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ: 

ʇʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʥʘ ʦʩʥʦʚʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ 

ʦʧʝʨʘʮʠʠ (ʫʥʠʚʝʨʩʘʣʴʥʳʝ ʠ ʦʧʝʨʘʮʠʠ ʩ ʏʇʋ). 

 

2.5.3  ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓɽ ʇʆɻʈɽʐʅʆʉʊʀ ʇʈʀ ʄɽʍɸʅʀʏɽʉʂʆʁ 

ʆɹʈɸɹʆʊʂɽ 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʛʦʪʦʚʦʢ ʥʘ ʤʝʪʘʣʣʦʨʝʞʫʱʠʭ ʩʪʘʥʢʘʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʦʢʫʧʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʩʣʫʯʘʡʥʳʭ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠʤʝʝʪ ʤʝʩʪʦ ʨʘʩʩʝʷʥʠʝ 

ʨʘʟʤʝʨʦʚ ʚ ʧʘʨʪʠʠ ʜʝʪʘʣʝʡ, ʩʣʝʜʩʪʚʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʦ ʚʳʜʝʨʞʠʚʘʝʤʳʤ ʥʘ ʦʧʝʨʘʮʠʠ ʧʘʨʘʤʝʪʨʘʤ ʪʦʯʥʦʩʪʠ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ , ʦʙʨʘʟʫʶʱʫʶʩʷ ʥʘ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ 

(ʫʩʪʘʥʦʚʢʘ ʟʘʛʦʪʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʘ ʦʙʨʘʙʦʪʢʘ ʚʩʝʡ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʟʘʛʦʪʦʚʦʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʥʘʩʪʨʦʝʥʥʳʭ ʩʪʘʥʢʘʭ) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ 

ʬʫʥʢʮʠʶ ʨʷʜʘ ʩʦʩʪʘʚʣʷʶʱʠʭ (ʯʘʩʪʥʳʭ) ʩʣʫʯʘʡʥʳʭ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ: 

=f( ʙ, ʟ, n, ʥ, j, u, Q, ʬ)                        (2.15) 

ɺ ʵʪʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʙ, ʟ, n, ʥ, j ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ: 

ʙ ï ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ (ʠʣʠ ʧʦʛʨʝʰʥʦʩʪʴ ʥʝ ʩʦʚʤʝʱʝʥʠʷ ʙʘʟ ʥ.ʙ.; 

ʟ ï ʧʦʛʨʝʰʥʦʩʪʴ ʟʘʢʨʝʧʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ (ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ); 

n ï ʧʦʛʨʝʰʥʦʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (ʧʦʣʦʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ); 

ʥ ï ʧʦʛʨʝʰʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʩʪʘʥʢʘ ʥʘ ʨʘʟʤʝʨ; 

j ï ʧʦʛʨʝʰʥʦʩʪʴ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʞʝʩʪʢʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ 

ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʨʘʩʩʝʠʚʘʥʠʝʤ ʟʥʘʯʝʥʠʡ ʩʠʣ ʨʝʟʘʥʠʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʘʨʪʠʠ ʟʘʛʦʪʦʚʦʢ. 

 

ʇʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ (ʙ ), ʟʘʢʨʝʧʣʝʥʠʷ (ʟ ) ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ (n) ʩʦʩʪʘʚʣʷʶʪ ʚ 

ʩʫʤʤʝ ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ (ʫ): 
222

2,1
nʟʙʫ

     (2.16) 
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2,1
ʩʤʠʟʤʨʝʛʥ      (2.17) 

 

ʛʜʝ  ʨʝʛ - ʧʦʛʨʝʰʥʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʙʘʟ ʟʘʛʦʪʦʚʢʠ ʠʣʠ ʫʩʪʘʥʦʚʦʯʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ); 

 ʠʟʤ - ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ; 

 ʩʤ   - ʧʦʛʨʝʰʥʦʩʪʴ ʩʤʝʱʝʥʠʷ (ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʩʪʘʥʢʘ ʥʘ ʨʘʟʤʝʨ ʧʫʪʝʤ 

ʠʟʤʝʨʝʥʠʷ ʧʨʦʙʥʳʭ ʟʘʛʦʪʦʚʦʢ ʫʥʠʚʝʨʩʘʣʴʥʳʤ ʠʟʤʝʨʠʪʝʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ,    ʩʤ = 
n

6 , ʛʜʝ nïʯʠʩʣʦ ʧʨʦʙʥʳʭ ʟʘʛʦʪʦʚʦʢ). 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ  ʚʢʣʶʯʘʝʪ ʜʚʝ ʧʝʨʝʤʝʥʥʳʝ (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ) 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ: 

 u - ʧʦʛʨʝʰʥʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʨʘʟʤʝʨʥʳʤ ʠʟʥʦʩʦʤ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ; 

 Q - ʧʦʛʨʝʰʥʦʩʪʴ, ʚʳʟʚʘʥʥʫʶ ʪʝʤʧʝʨʘʪʫʨʥʳʤʠ ʜʝʬʦʨʤʘʮʠʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ; 

ʘ ʪʘʢʞʝ ʧʦʩʪʦʷʥʥʫʶ ʩʠʩʪʝʤʘʪʠʯʝʩʢʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 

 

ʬ- 

ʩʫʤʤʫ ʧʦʛʨʝʰʥʦʩʪʝʡ ʬʦʨʤʳ ʦʙʨʘʙʦʪʘʥʥʳʭ ʟʘʛʦʪʦʚʦʢ (ʜʝʪʘʣʝʡ), ʚʳʟʳʚʘʝʤʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʩʪʘʥʢʘ. 

 

ɺʭʦʜʷʱʘʷ ʚ ʩʦʩʪʘʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ  () ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ (ʙ) 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʘ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʳ 

ʫʩʪʘʥʦʚʢʠ (ʙʘʟʠʨʦʚʘʥʠʷ) ʠ ʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʦʚ ʩʠʩʪʝʤʳ ʫʩʪʘʥʦʚʢʠ (ʙʘʟʠʨʦʚʘʥʠʷ) ʠ ʪʦʯʥʦʩʪʠ 

ʨʘʟʤʝʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʦʧʝʨʘʮʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ () 

ʯʘʩʪʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʮʝʣʠʢʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʣʦʚʠʷʤʠ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ () 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʜʚʫʭ ʚʝʣʠʯʠʥ: 

 = ʙ + ʪ.ʩ., 

ʛʜʝ ʪ.ʩ. ï ʧʦʛʨʝʰʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ çʩʪʘʥʦʢ ï ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ -

ʠʥʩʪʨʫʤʝʥʪ- ʟʘʛʦʪʦʚʢʘè. 

 

ʉʫʤʤʠʨʫʷ ʩʣʫʯʘʡʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʟʘʢʦʥʦʚ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʠ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʠʭ ʟʥʘʢʘ, ʧʦʣʫʯʠʤ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ 

ʧʦʛʨʝʰʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ: 

ɚQ.ɗ.ɘ uɓjnɍ, 222221                     (2.18) 

ʠʣʠ 

 

ɚQ.ɗ.ɘ uɗɒɎɍɒɖɋɉjnɍ, 22222221             (2.19) 

 

ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʦʛʨʝʰʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ (ʪ.ʩ.) ʚʳʯʠʩʣʷʶʪ, ʩʫʤʤʠʨʫʷ 

ʯʘʩʪʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʘʨʠʬʤʝʪʠʯʝʩʢʠ (ʪ.ʝ. ʚʳʯʠʩʣʷʶʪ ʪ.ʩ., ʢʘʢ ʧʦʛʨʝʰʥʦʩʪʴ ʟʘʤʳʢʘʶʱʝʛʦ 

ʟʚʝʥʘ ʨʘʟʤʝʨʥʦʡ ʮʝʧʠ, ʨʝʰʘʝʤʦʡ ʤʝʪʦʜʦʤ ʧʦʣʥʦʡ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ): 
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ʇʨʠ ʪʘʢʦʤ ʩʫʤʤʠʨʦʚʘʥʠʠ ʯʘʩʪʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚʝʣʠʯʠʥʘ ʪ.ʩ. ʧʦʣʫʯʘʝʪʩʷ 

ʟʘʚʳʰʝʥʥʦʡ, ʢʘʢ ʚʩʝʛʜʘ, ʢʦʛʜʘ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʧʦʣʥʦʡ ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʠ, ʪ.ʢ. ʢʨʘʡʥʠʝ 

(ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ) ʟʥʘʯʝʥʠʷ ʯʘʩʪʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚʩʪʨʝʯʘʶʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ 

ʨʝʜʢʦ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ 

ʦʙʱʠʭ ʧʨʠʧʫʩʢʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ, ʘ ʪʘʢʞʝ ʢ ʫʩʣʦʞʥʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘ ʩʯʝʪ 

ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ ʠ ʦʧʝʨʘʮʠʡ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʪʦʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʪʦʯʥʦʩʪʠ 

ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʷʭ ʧʦʛʨʝʰʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪ.ʩ. ʥʝ ʚʳʯʠʩʣʷʶʪ, ʘ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʜʦʧʫʩʢʘʤ ʥʘ ʣʠʥʝʡʥʳʝ ʠ ʫʛʣʦʚʳʝ ʨʘʟʤʝʨʳ, ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʬʦʨʤʫ, 

ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʛʣʫʙʠʥʫ ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ. ʆʙʳʯʥʦ ʧʨʠ ʵʪʦʤ 

ʠʩʧʦʣʴʟʫʶʪ ʪʘʙʣʠʮʳ ʪʦʯʥʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʠʟ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ (ʧʨʠʣʦʞʝʥʠʷ 1, 2, 3). 

 

2.5.4  ʇʆɻʈɽʐʅʆʉʊʔ ɹɸɿʀʈʆɺɸʅʀʗ 

ʏʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʥʷʪʦʡ ʥʘ 

ʦʧʝʨʘʮʠʠ ʩʭʝʤʳ ʙʘʟʠʨʦʚʘʥʠʷ, ʥʘʟʳʚʘʶʪ ʧʦʛʨʝʰʥʦʩʪʴʶ ʙʘʟʠʨʦʚʘʥʠʷ. ʇʦ ɻʆʉʊ 21495-76 

ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ï ʵʪʦ ʦʪʢʣʦʥʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʜʦʩʪʠʛʥʫʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ 

ʠʣʠ ʠʟʜʝʣʠʷ ʧʨʠ ʙʘʟʠʨʦʚʘʥʠʠ ʦʪ ʪʨʝʙʫʝʤʦʛʦ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ 

ʦʧʝʨʘʮʠʷʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ, ʪ.ʝ. ʧʦ ʩʚʦʝʡ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ï ʩʣʫʯʘʡʥʘʷ ʚʝʣʠʯʠʥʘ. ʇʦʛʨʝʰʥʦʩʪʴ 

ʙʘʟʠʨʦʚʘʥʠʷ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʥʘ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ 

ʜʘʥʥʘʷ ʦʧʝʨʘʮʠʷ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ï ʵʪʦ ʨʘʟʥʦʩʪʴ ʧʨʝʜʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ 

ʙʘʟʳ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʥʘ ʨʘʟʤʝʨ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʇʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʡ ʩʭʝʤʳ ʙʘʟʠʨʦʚʘʥʠʷ ʠ ʪʦʯʥʦʩʪʠ 

ʨʘʟʤʝʨʦʚ, ʩʚʷʟʳʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʙʘʟʫ ʩ ʠʟʤʝʨʠʪʝʣʴʥʦʡ. ʆʥʘ ʚʦʟʥʠʢʘʝʪ ʚ ʪʦʤ ʩʣʫʯʘʝ, 

ʢʦʛʜʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʠʣʠ ʢʦʛʜʘ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʦʙʨʘʙʦʪʢʠ. ʇʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ. 

ʇʨʠ ʙʘʟʠʨʦʚʘʥʠʠ ʟʘʛʦʪʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ, ʯʪʦʙʳ ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ 

ʧʦ ʚʳʧʦʣʥʷʝʤʳʤ ʨʘʟʤʝʨʘʤ ʙʳʣʠ ʨʘʚʥʳ ʥʫʣʶ. ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʩʚʝʩʪʠ ʧʦʛʨʝʰʥʦʩʪʠ 

ʙʘʟʠʨʦʚʘʥʠʷ ʢ ʥʫʣʶ ʥʝʚʦʟʤʦʞʥʦ ʠʣʠ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʧʨʝʜʣʘʛʘʝʤʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ 

ʟʘʛʦʪʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʚ ʩʫʤʤʝ ʩ 

ʜʨʫʛʠʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʥʝ ʧʨʝʚʳʩʠʪ ʜʦʧʫʩʢʘ ʧʦ ʚʳʜʝʨʞʠʚʘʝʤʦʤʫ ʨʘʟʤʝʨʫ i: 

ʊi  [ʊi], 

 

ʛʜʝ ʊi ï ʦʞʠʜʘʝʤʦʝ ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʢʘ;  [ʊi]- ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʢʘ. 

 

ʊi = ʙ + ʪ.ʩ. 

 

ɼʣʷ ʥʘʜʝʞʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʪʦʯʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʝʨʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʘʨʪʠʠ ʟʘʛʦʪʦʚʦʢ (ʩ ʥʝ ʤʝʥʝʝ 20%-ʥʳʤ ʟʘʧʘʩʦʤ ʪʦʯʥʦʩʪʠ) 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʥʝʨʘʚʝʥʩʪʚʘ: 

1,2 ( ʙ + ʪ.ʩ.)  [ʊi]. 

 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʘ ʙʳʪʴ ʠʟʤʝʥʝʥʘ. 

ʈʘʟʤʝʨ ʟʘʛʦʪʦʚʢʠ, ʩʚʷʟʳʚʘʶʱʝʡ ʤʝʞʜʫ ʩʦʙʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʠʟʤʝʨʠʪʝʣʴʥʫʶ 

ʙʘʟʳ, ʥʘʟʳʚʘʶʪ ʙʘʟʠʩʥʳʤ ʨʘʟʤʝʨʦʤ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ ʩʚʦʜʠʪʩʷ ʢ ʥʘʭʦʞʜʝʥʠʶ ʙʘʟʠʩʥʦʛʦ ʨʘʟʤʝʨʘ, ʪ.ʢ. 

ʧʦʛʨʝʰʥʦʩʪʴ (ʜʦʧʫʩʢ) ʙʘʟʠʩʥʦʛʦ ʨʘʟʤʝʨʘ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʩʭʝʤʳ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʥʘ ʙʘʟʘʭ ʟʘʛʦʪʦʚʢʠ,  ʧʦʛʨʝʰʥʦʩʪʴ 

ʙʘʟʠʨʦʚʘʥʠʷ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʨʘʚʥʘ ʥʫʣʶ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʨʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ (ʩʚʝʨʣʦʤ, ʟʝʥʢʝʨʦʤ, ʨʘʟʚʝʨʪʢʦʡ, ʧʨʦʪʷʞʢʦʡ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʜʣʷ ʫʛʣʦʚʳʭ 

ʨʘʟʤʝʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʟʘʠʤʥʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʟʘ ʦʜʠʥ 

ʫʩʪʘʥʦʚ, ʠ ʢʦʛʜʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʙʘʟʘ ʩʦʚʤʝʱʝʥʘ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʙʘʟʦʡ, ʣʠʰʘʶʱʝʡ 

ʟʘʛʦʪʦʚʢʫ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʚʳʜʝʨʞʠʚʘʝʤʦʛʦ ʨʘʟʤʝʨʘ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʙʘʟʠʨʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

1) ʇʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ: ʨʘʙʦʯʠʡ ʯʝʨʪʝʞ ʜʝʪʘʣʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 
ʜʦʢʫʤʝʥʪʘʮʠʶ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ʧʦ 

ʯʝʨʪʝʞʫ. 

2) ɺʳʷʚʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʤʝʨʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʙʘʟʘ. 

3) ʈʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʩʭʝʤʘ ʙʘʟʠʨʦʚʘʥʠʷ (ʫʩʪʘʥʦʚʢʠ) ʟʘʛʦʪʦʚʢʠ, ʧʨʠ ʢʦʪʦʨʦʡ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʙʘʟʘ ʚʳʜʝʨʞʠʚʘʝʤʦʛʦ ʨʘʟʤʝʨʘ ʩʦʚʧʘʜʘʣʠ ʙʳ. 

4) ɽʩʣʠ ʧʦ ʨʷʜʫ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʯʠʥ ʩʦʚʤʝʩʪʠʪʴ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʠ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʙʘʟʳ ʥʝʣʴʟʷ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʢʘʞʜʦʛʦ ʨʘʟʤʝʨʘ ʦʧʨʝʜʝʣʠʪʴ ʙʘʟʠʩʥʳʡ 

ʨʘʟʤʝʨ, ʨʘʩʩʯʠʪʘʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʙʘʟʠʨʦʚʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ. 

5) ɽʩʣʠ ʧʦʩʣʝ ʨʘʩʯʝʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʚʳʜʝʨʞʠʚʘʝʤʳʤ ʨʘʟʤʝʨʘʤ ʥʝ 
ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʯʝʨʪʝʞʦʤ (ʠʣʠ ʤʝʞʧʝʨʝʭʦʜʥʦʛʦ ʨʘʩʯʝʪʥʦʛʦ 

ʜʦʧʫʩʢʘ), ʪʦ ʪʘʢʘʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʥʷʪʘ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ. 

 

2.5.5  ʇʈʀʄɽʈ ʈɸʉʏɽʊɸ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʆʁ ʇʆɻʈɽʐʅʆʉʊʀ ʇʆ 

ʆʇɽʈɸʎʀʗʄ ɼʃʗ ʅɸʀɹʆʃɽɽ ʊʆʏʅʓʍ ʈɸɿʄɽʈʆɺ 

ɺʓɹʆʈ ɹɸɿ 

 

065   ʌʨʝʟʝʨʥʘʷ        ʩʪʘʥʦʢ ʄɸ655ɸ3 

1 19 = ʙ + ʪ.ʩ. 

ʙ = 0, ʪ.ʢ. ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʙʘʟʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʫʩʪʘʥʦʚʦʯʥʦʡ. 

ʪ.ʩ. = 0,04    ʪʘʙʣ. 5[1] 

19 = ʪ.ʩ. = 0,04 < ʊd = 0,210 

 

 

2 

 

2 = ʙ + ʪ.ʩ. 

ʙ = 0, ʪ.ʢ. ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʙʘʟʘ 

ʩʦʚʧʘʜʘʝʪ ʩ ʫʩʪʘʥʦʚʦʯʥʦʡ. 

ʪ.ʩ. = 0,04 

2 = ʪ.ʩ. = 0,04 <ʊd = 0,06 

 

3 33 = ʙ + ʪ.ʩ 

ʙ = 0,031, ʪ.ʢ. ʙ = Smax cos ;  Smax = ʊ1 + ʊ2 + Smin,  

ʛʜʝ Smax ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʟʦʨ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘ ʧʘʣʝʮ 

      ʊ1 ʠ ʊ2 ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʦʧʫʩʢʠ ʥʘ ʜʠʘʤʝʪʨʳ ʧʘʣʴʮʘ ʠ ʦʪʚʝʨʩʪʠʷ 

      Smin ï ʤʠʥʠʤʘʣʴʥʳʡ ʟʘʟʦʨ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʥʘ ʧʘʣʝʮ ʧʦ ʧʦʩʘʜʢʝ 

 

Smax = 0,010 + 0,016 + 0,005 = 0,031 (ʤʤ) 

ʙ ï 0,031 cos 0ʦ = 0,031 (ʤʤ) 
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ʪ.ʩ. = 0,04    33 = 0,031+0,04 = 0,071 < Td= 0,250 

 

 

085  ʌʨʝʟʝʨʥʘʷ     ʩʪʘʥʦʢ 6ʈ13 

 19 = ʙ + ʪ.ʩ. 

ʙ = 19 = 0,04 (ʨʘʟʤʝʨʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ 

ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ) 

ʪ.ʩ. = 0,06    ʪʘʙʣ. 5[1] 

8 = 0,04 + 0,06 = 0,1  < ʊd = 0,12 

 

 20 = ʙ + ʪ.ʩ. 

ʙ = 0, ʪ.ʢ. ʧʘʟ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʨʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ (ʜʠʩʢʦʚʦʡ ʬʨʝʟʦʡ) 

ʪ.ʩ. =  0,06 

20 = ʪ.ʩ. = 0,06 <ʊd = 0,210 

 

100  ʉʚʝʨʣʠʣʴʥʘʷ    2ʅ125 

 33 = ʙ + ʪ.ʩ. 

ʙ = 0, ʪ.ʢ. ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʙʘʟʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʫʩʪʘʥʦʚʦʯʥʦʡ 

ʪ.ʩ. = 0,06     

8 = ʪ.ʩ. = 0,06 = 0,1  < ʊd = 0,250 

 

 15 = ʙ + ʪ.ʩ. 

ʙ = 0, ʪ.ʢ. ʦʪʚʝʨʩʪʠʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ 

ʤʝʨʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ  

ʪ.ʩ. =  0,06 

20 = ʪ.ʩ. = 0,06 <ʊd = 0,27 

 = ʙ + ʪ.ʩ. 

ʙ = 0,04
300

32
= 0,004 ʤʤ 

ʪ.ʩ. (ʧʦʛʨʝʰʥʦʩʪʴ ʚʦʟʥʠʢʘʝʪ ʠʟ-ʟʘ ʫʚʦʜʘ ʠʥʩʪʨʫʤʝʥʪʘ, = 1,3ʤʢʤ ʥʘ 1 ʤʤ ʜʣʠʥʳ) 

ʪ.ʩ. =   L = 0,0013  16 = 0,02 ʤʤ 

 = 0,004 + 0,02 = 0,024 < ʊd = 0,1 ʤʤ 

 

2.5.6  ʈɸʉʏɽʊ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ ʇʆɻʈɽʐʅʆʉʊɽʁ ʇʈʀ 

ʄɽʍɸʅʀʏɽʉʂʆʁ ʆɹʈɸɹʆʊʂɽ 

ʇʨʠʤʝʨʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʦ ʣʠʥʝʡʥʳʤ ʠ ʫʛʣʦʚʳʤ 

ʨʘʟʤʝʨʘʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʦʧʝʨʘʮʠʷʭ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 



56 

ʇʨʠʤʝʨ I . 

ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ 

ʧʦ ʨʘʟʤʝʨʘʤ ɸ5 ʠ 5 ʥʘ ʦʧʝʨʘʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

(ʯʝʨʥʦʚʦʛʦ) ʬʨʝʟʝʨʦʚʘʥʠʷ (ʧʝʨʚʘʷ ʦʧʝʨʘʮʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ) ʧʣʦʩʢʦʩʪʠ I (ʨʠʩʫʥʦʢ 

9). ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ (ʦʪʣʠʚʢʠ) ï ʯʫʛʫʥ. 

ʇʣʦʱʘʜʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 120 ʭ 160 

ʤʤ.  

ʅʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ:  ɸ = 100 ʤʤ,               

ɹ = 170 ʤʤ.  

ʇʣʦʱʘʜʴ ʙʘʟʦʚʦʡ ʧʦʚʝʨʭʥʦʩʪʠ  120 ʭ 120 ʤʤ. 

 

 
ʈʠʩʫʥʦʢ 2.9 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʦ 

ʨʘʟʤʝʨʘʤ ɸ5 ʠ 5 

1) ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ  ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʨʘʟʤʝʨʫ ɸ5 ʨʘʚʥʘ ʩʫʤʤʝ ʇɹ 5
á
À  ʧʦ ʵʪʦʤʫ 

ʨʘʟʤʝʨʫ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 
5

.ñ.ò
À
, ʪ.ʢ. ʀɹ ʨʘʟʤʝʨʘ ɸ5 ʥʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʫʩʪʘʥʦʚʦʯʥʦʡ ʊɹ (ʨʠʩʫʥʦʢ 2.14): 
55

5 ..

ɸ

ʩʪ

ɸ

ʙ
ɸ       (ʠʣʠ 

55 ɹɺʦɸɸ
) 

 
5

á
À  ʨʘʚʥʘ ʜʦʧʫʩʢʫ ʊɺʦ ʨʘʟʤʝʨʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ ʩʦʙʦʡ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ʊɹ ʠ ʀɹ. ʏʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʜʦʧʫʩʢʘ ʥʘʭʦʜʠʤ ʠʟ [10] (ʪʘʙʣʠʮʘ 3, ʩʪʨ. 120).  

ʇʨʠ ʤʘʰʠʥʥʦʡ ʬʦʨʤʦʚʢʝ ʩ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʤ ʚʳʝʤʦʤ ʜʝʨʝʚʷʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

II  ʢʣʘʩʩ ʪʦʯʥʦʩʪʠ ʦʪʣʠʚʦʢ. ɼʣʷ ʪʘʢʠʭ ʦʪʣʠʚʦʢ ʧʨʠ ʠʭ ʛʘʙʘʨʠʪʥʦʤ ʨʘʟʤʝʨʝ ʜʦ 260 ʤʤ ʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʨʘʟʤʝʨʝ ʜʦ 120 ʤʤ (ɺ = 70 ʤʤ) 

ʊɼʦ= 1,6 ʤʤ (0,8ʤʤ). 

ʇʦʛʨʝʰʥʦʩʪʴ 5
.ñ.ò

À  ʥʘʭʦʜʠʤ ʠʟ ʧʨʠʣʦʞʝʥʠʷ 2. 

ɼʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʩʪʘʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʨʘʟʤʝʨʘʭ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 160 ʭ 160 ʤʤ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʊɹ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʚʥʘ 0,16 ʤʤ (ʜʣʷ 10 ʢʚʘʣʠʪʝʪʘ ʪʦʯʥʦʩʪʠ).  

ɼʣʷ ʜʝʪʘʣʝʡ ʠʟ ʯʫʛʫʥʘ ʪʦʯʥʦʩʪʴ ʨʘʟʤʝʨʦʚ ʧʨʠʥʠʤʘʝʪ ʥʘ I ʢʚʘʣʠʪʝʪ  ʚʳʰʝ, ʦʪʥʦʩʷʪʩʷ ʢ 

ʩʣʫʯʘʶ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʙʘʟʠʨʦʚʘʥʠʠ ʧʦ ʯʠʩʪʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʩʤ. 

ʧʨʠʣʦʞʝʥʠʝ 2 ʧ. 4 ʧʨʠʤʝʯʘʥʠʡ).  

ʇʨʠ ʙʘʟʠʨʦʚʘʥʠʠ ʧʦ ʥʝʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʪʦʯʥʦʩʪʴ 

ʨʘʟʤʝʨʦʚ ʥʘ I ʢʚʘʣʠʪʝʪ ʥʠʞʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʢʦʥʯʘʪʝʣʴʥʦ: 

5Ȧ
.ɗ.ɘ  = ɹ5 = 0,16 ʤʤ (ʜʣʷ 10 ʢʚʘʣʠʪʝʪʘ ʪʦʯʥʦʩʪʠ); 

ɸ5 = 1,6 +0,16 = 1,76 (ʤʤ). 

2) ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʫʛʣʦʚʦʤʫ ʨʘʟʤʝʨʫ 5 
55

5 ..ʩʪʙ
   (ʠʣʠ  

55ɺ
). 

5
á ʨʘʚʥʘ ʜʦʧʫʩʢʫ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʩʠ ʣʠʪʦʛʦ ʦʪʚʝʨʩʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʊɹ (ʧʣʦʩʢʦʩʪʠ). 

ʏʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʜʦʧʫʩʢʘ ʩʪʘʥʜʘʨʪʘʤʠ ʥʝ ʥʦʨʤʠʨʫʝʪʩʷ, ʧʦʵʪʦʤʫ ʦʧʨʝʜʝʣʷʝʤ ʝʛʦ ʠʟ 

ʫʩʣʦʚʠʷ, ʯʪʦ ʜʦʧʫʩʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʩʠ ʦʪʚʝʨʩʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʜʦʣʞʝʥ ʣʝʞʘʪʴ ʚ 

ʧʦʣʝ ʜʦʧʫʩʢʘ ʥʘ ʨʘʟʤʝʨ ɺʦ: 

ʤʤ

ʤʤ

L
ɺʊ

ɺʊ
ʦ

ʦ
300/4

120

3006,1300
, 

 

ʛʜʝ L ï ʜʣʠʥʘ ʣʠʪʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʤʤ. 
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ʇʦʛʨʝʰʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 
5

..ʩʪ
 ʥʘʭʦʜʠʤ ʠʟ ʧʨʠʣʦʞʝʥʠʷ 2. ɼʣʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ ʩʪʘʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʧʨʠ ʨʘʟʤʝʨʘʭ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʦ 160 ʭ 160 ʤʤ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʣʦʩʢʦʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʊɹ ʨʘʚʥʘ 0,1 ʤʤ ʥʘ ʜʣʠʥʝ 300 ʤʤ (ʜʣʷ 10 ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ): 

300/1,0
5

5

..ʩʪ
( ʜʣʷ 10 ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ);    

5
= 4,0 + 0,1 = 4,1/300. 

ʇʨʠ ʢʦʥʢʨʝʪʥʦ ʫʢʘʟʘʥʥʦʤ ʪʠʧʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʛʨʝʰʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 

ʜʣʷ ʫʛʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ʩʣʝʜʫʝʪ ʥʘʭʦʜʠʪʴ ʠʟ ʧʨʠʣʦʞʝʥʠʷ 2. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʬʨʝʟʝʨʦʚʘʥʠʝ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʠʤʝʨʝ I ʧʨʦʚʦʜʷʪ ʥʘ ʧʨʦʜʦʣʴʥʦ-ʬʨʝʟʝʨʥʦʤ ʩʪʘʥʢʝ ʥʦʨʤʘʣʴʥʦʡ 

ʪʦʯʥʦʩʪʠ, ʪʦ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʫʩʪʘʥʦʚʦʯʥʦʡ ʊɹ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 0,6-1,6 ʤʤ ʥʘ ʜʣʠʥʝ 300 ʤʤ. ʄʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʫʯʘʶ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʦʢ ʠʟ ʯʫʛʫʥʘ ʠʣʠ ʮʚʝʪʥʳʭ ʩʧʣʘʚʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʧʦ ʯʠʩʪʦ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

ʇʨʠʤʝʨ 2. 

ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʨʘʟʤʝʨʘʤ ɹ20 ʠ 20 ʥʘ ʦʧʝʨʘʮʠʷʭ 

ʯʠʩʪʦʚʦʛʦ (ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ) ʰʣʠʬʦʚʘʥʠʷ ʧʣʦʩʢʦʩʪʠ 2 (ʯʝʪʚʝʨʪʘʷ ʦʧʝʨʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ (ʨʠʩʫʥʦʢ 2.15)). 

ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ (ʦʪʣʠʚʢʠ) ï ʯʫʛʫʥ. 

ʇʣʦʱʘʜʴ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 120ʭ120 ʤʤ. 

ʅʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʘ ɹ=165ʤʤ. 

ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʘ ɹ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 9 ʢʚʘʣʠʪʝʪʫ 

ʪʦʯʥʦʩʪʠ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʦʪʥʦʰʝʥʠʶ 

ʢ ʫʩʪʘʥʦʚʦʯʥʦʡ ʊɹ ʥʝ ʙʦʣʝʝ 0,005/300. 

 
ʈʠʩʫʥʦʢ 2.10ï ʕʩʢʠʟ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʦ 

ʨʘʟʤʝʨʘʤ ɹ20 ʠ 20 

1) ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʨʘʟʤʝʨʫ 

ɹ20 ʨʘʚʥʘ ʧʦʛʨʝʰʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, 

ʪʘʢ ʢʘʢ ʀɹ ʨʘʟʤʝʨʘ ɹ20 ʩʦʚʤʝʱʝʥʘ ʩ ʫʩʪʘʥʦʚʦʯʥʦʡ 

ʊɹ ʠ ʀɹ ʧʦ ʨʘʟʤʝʨʫ ɹ20 ʨʘʚʥʘ ʥʫʣʶ: 
20

.20 .

ɹ

ʩʪɹ . 

ʊʦʯʥʦʩʪʴ ʨʘʟʤʝʨʘ ɹ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 9 ʢʚʘʣʠʪʝʪʫ ʪʦʯʥʦʩʪʠ (ʯʫʛʫʥʥʘʷ 

ʟʘʛʦʪʦʚʢʘ); ʜʣʷ ʩʪʘʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʪʦʯʥʦʩʪʴ 

ʨʘʟʤʝʨʘ ɹ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ 

ʙʳ 10 ʢʚʘʣʠʪʝʪʫ.  

ʊʦʯʥʦʩʪʴ ʥʘ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʝʨʝʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʡ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 1-2 

ʢʚʘʣʠʪʝʪʘ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʟ ʧʨʠʣʦʞʝʥʠʷ 2 ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ (ʯʠʩʪʦʚʦʛʦ) ʰʣʠʬʦʚʘʥʠʷ 

ʩʪʘʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʩʪʨʦʢʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 8 

ʢʚʘʣʠʪʝʪʫ (ʪʦʯʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 2 ʢʚʘʣʠʪʝʪʘ).  

ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʰʣʠʬʦʚʘʥʠʷ ʯʫʛʫʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʫʯʝʪʦʤ 

ʧ.1 ʧʨʠʤʝʯʘʥʠʡ ʢ ʧʨʠʣʦʞʝʥʠʶ 2: 

20ɹ = 0,04 ʤʤ (ʜʣʷ 7 ʢʚʘʣʠʪʝʪʘ ʪʦʯʥʦʩʪʠ). 

2) ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʫʛʣʦʚʦʤʫ ʨʘʟʤʝʨʫ 20  :   20

.
20 .

ʩʪ

 

ʀʟ ʧʨʠʣʦʞʝʥʠʷ 2 ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ (ʯʠʩʪʦʚʦʛʦ) ʰʣʠʬʦʚʘʥʠʷ ʯʫʛʫʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚ 

ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ: 

20
=0,016/300 (ʜʣʷ 6 ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ). 
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ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʝʙʫʝʤʘʷ ʪʦʯʥʦʩʪʴ ʧʦ ʫʛʣʦʚʦʤʫ ʨʘʟʤʝʨʫ 20 ʥʘ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ. ɿʘʜʘʯʫ ʤʦʞʥʦ ʨʝʰʠʪʴ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʜʚʫʤʷ ʧʫʪʷʤʠ: ʚʚʝʜʝʥʠʝʤ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʝʭʦʜʘ ʠʣʠ ʧʨʠʤʝʥʝʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʧʦʚʳʰʝʥʥʦ ʪʦʯʥʦʩʪʠ. 

ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ, ʠʟ ʧʨʠʣʦʞʝʥʠʷ 2 ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ (ʪʦʥʢʦʛʦ) ʰʣʠʬʦʚʘʥʠʷ 

ʯʫʛʫʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩ ʫʯʝʪʦʤ ʧ.1 ʧʨʠʤʝʯʘʥʠʡ: 
'

20

= 0,004/300 (ʜʣʷ 3 ʩʪʝʧʝʥʠ ʪʦʯʥʦʩʪʠ). 

ɺʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ, ʠʟ ʧʨʠʣʦʞʝʥʠʷ 3 ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ (ʯʠʩʪʦʚʦʛʦ) ʰʣʠʬʦʚʘʥʠʷ 

ʯʫʛʫʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʣʦʩʢʦʰʣʠʬʦʚʘʣʴʥʳʭ ʩʪʘʥʢʘʭ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ: 
'

20

= 0,004/300. 

ʂʦʥʢʨʝʪʥʳʡ ʚʳʙʦʨ ʧʫʪʠ ʜʦʩʪʠʞʝʥʠʡ ʟʘʜʘʥʥʦʡ ʪʦʯʥʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ. 

 

ʇʨʠʤʝʨ 3. 

ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʨʘʟʤʝʨʫ ɽ50 ʜʣʷ ʦʧʝʨʘʮʠʠ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ (ʯʠʩʪʦʚʦʛʦ) ʪʦʯʝʥʠʷ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 7 ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʯʫʛʫʥʥʦʡ 

ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʝʝ ʫʩʪʘʥʦʚʢʝ ʥʘ ʞʝʩʪʢʠʡ ʧʝʨʝʜʥʠʡ ʠ ʚʳʜʚʠʞʥʦʡ ʟʘʜʥʠʡ ʮʝʥʪʨʳ (ʨʠʩʫʥʦʢ 

2.16). 

ʅʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʘ ɽ = 50 ʤʤ. 

ʆʧʨʝʜʝʣʠʪʴ ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʳ ʜʝʪʘʣʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ. 

1) ɼʣʠʥʘ ʟʘʛʦʪʦʚʢʠ L= 95ʤʤ, ʪ.ʝ. L/ɽ<2. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʜʠʘʤʝʪʨʫ ʥʘʨʫʞʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʚʥʘ ʧʦʛʨʝʰʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ, ʪʘʢ ʢʘʢ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ 

ʜʠʘʤʝʪʨʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʧʨʠ ʪʦʯʝʥʠʠ ʚʘʣʦʚ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʩʭʝʤʳ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ: 

50

.
.50

ɽ

ʩʪ
ɽ  

ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ (ʯʠʩʪʦʚʦʛʦ) ʪʦʯʝʥʠʷ ʯʫʛʫʥʥʳʭ ʟʘʛʦʪʦʚʦʢ ʚ ʟʘʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ: 

50ɽ
0,062 ʤʤ 

(ʜʣʷ 9 ʢʚʘʣʠʪʝʪʘ ʪʦʯʥʦʩʪʠ); 

(ʦʢʦʥʯʘʪʝʣʴʥʦʝ (ʯʠʩʪʦʚʦʝ) ʪʦʯʝʥʠʝ 

ʩʪʘʣʴʥʳʭ ʟʘʛʦʪʦʚʦʢ ʦʙʝʩʧʝʯʠʚʘʝʪ 10 

ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ). ʇʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʳ ʧʨʠ 

ʵʪʦʤ ʩʦʩʪʘʚʣʷʝʪ ʌ50=12ʤʢʤ. 

2) ɼʣʠʥʘ ʟʘʛʦʪʦʚʢʠ L=250 ʤʤ, ʪ.ʝ. L/ɽ = 

5>2. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ 

ʜʠʘʤʝʪʨʫ 
/

ȫ50
 ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʳ /

Ⱥ50
 ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʛʨʝʰʥʦʩʪʝʡ ʜʣʷ 

ʜʝʪʘʣʝʡ, ʫ ʢʦʪʦʨʳʭ z/D = 2é10, ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʫ: 

 
ʈʠʩʫʥʦʢ 2.11 ï ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʨʘʟʤʝʨʫ 

ɽ50(ɽ50) 

)2/(

/

)10...2/(
11,0

DLɸiDLɸi D

L
 

ʇʦʣʴʟʫʷʩʴ ʵʪʦʡ ʬʦʨʤʫʣʦʡ, ʦʧʨʝʜʝʣʠʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʨʘʟʤʝʨʫ ɽ50: 

093,0062,01
50

250
1,011,0

5050

/

ɽɽ ɽ

L
(ʤʤ). 

ʊʦʛʜʘ ʧʦʛʨʝʰʥʦʩʪʴ ʬʦʨʤʳ      18121
50

250
1,0

/

50ʌ
(ʤʢʤ). 
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ʇʨʠʤʝʨ 4. 

 

 
ʈʠʩʫʥʦʢ 2.12 ï ʉʭʝʤʘ ʢ ʦʧʨʝʜʝʣʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʦ 

ʨʘʟʤʝʨʘʤ ɾ60 ʠ ɿ60 

ʆʧʨʝʜʝʣʠʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ 

ʨʘʟʤʝʨʘʤ ɾ60 ʠ ɿ60 ʥʘ ʦʧʝʨʘʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ 

(ʦʜʥʦʢʨʘʪʥʦʛʦ) ʪʦʯʝʥʠʷ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 8 ʚʘʣʘ 

ʩ ʧʦʜʨʝʟʢʦʡ ʪʦʨʮʘ 9 (ʨʠʩʫʥʦʢ 2.17).  

ʆʧʝʨʘʮʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʦʤ 

ʩʪʘʥʢʝ. 

ɿʘʛʦʪʦʚʢʘ (ʩʪʘʣʴʥʦʡ ʧʨʫʪʦʢ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʩʝʚʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʦ ʞʝʩʪʢʦʤʫ ʫʧʦʨʫ. 

ʅʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʤʝʨʦʚ: ɾ = 25ʤʤ; ɿ = 30ʤʤ. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʜʠʘʤʝʪʨʫ ɾ60 ʨʘʚʥʘ 

ʧʦʛʨʝʰʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʪʦʢʘʨʥʦ-

ʨʝʚʦʣʴʚʝʨʥʦʛʦ ʩʪʘʥʢʘ, ʪʘʢ ʢʘʢ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ 

ʜʠʘʤʝʪʨʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʧʨʠ ʦʙʪʘʯʠʚʘʥʠʠ ʚʘʣʦʚ ʥʝ 

ʟʘʚʠʩʷʪ ʦʪ ʩʭʝʤʳ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʦʢ: 
60

60 ..

ɾ

ʩʪ
ɾ . 

 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʧʦ ʨʘʟʤʝʨʫ ɿ60 ʪʘʢʞʝ ʨʘʚʥʘ ʧʦʛʨʝʰʥʦʩʪʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʀɹ ʜʣʷ ʨʘʟʤʝʨʘ ɿ60 ʩʦʚʤʝʱʝʥʘ ʩ ʦʧʦʨʥʦʡ ʊɹ: 
60

60 ..

ɿ

ʩʪ
ɿ . 

 

ʇʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ (ʦʜʥʦʢʨʘʪʥʦʤ) ʪʦʯʝʥʠʠ ʟʘʛʦʪʦʚʦʢ ʚʘʣʦʚ ʥʘ ʪʦʢʘʨʥʦ-ʨʝʚʦʣʴʚʝʨʥʳʭ 

ʩʪʘʥʢʘʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦ ʨʘʟʤʝʨʘʤ ɾ60 ʠ ɿ60 ʩʦʦʪʚʝʪʩʪʚʫʶʪ 12-13 

ʢʚʘʣʠʪʝʪʘʤ ʪʦʯʥʦʩʪʠ. 

ɾ60 = 0,21 ʤʤ;  ɿ60 = 0,21 ʤʤ  (ʜʣʷ 12 ʢʚʘʣʠʪʝʪʘ ʪʦʯʥʦʩʪʠ). 

 

2.6  ʈɸʉʏɽʊ ʇʈʀʇʋʉʂʆɺ 

ɺʝʣʠʯʠʥʘ ʧʨʠʧʫʩʢʘ ʜʦʣʞʥʘ ʙʳʪʴ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʪʘʢʦʡ, ʯʪʦʙʳ ʧʦʩʣʝ ʝʛʦ ʩʥʷʪʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚʩʝ ʧʦʛʨʝʰʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ ʦʩʪʘʣʠʩʴ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ 

ʦʙʨʘʙʦʪʢʠ ʠ ʧʦʛʨʝʰʥʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ (ʧʝʨʝʭʦʜʘ) 

ʜʦʣʞʥʳ ʙʳʪʴ ʫʜʘʣʝʥʳ, ʠʥʘʯʝ ʧʦ ʤʝʨʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ (ʧʝʨʝʭʦʜʘ) ʚʝʣʠʯʠʥʘ ʠʭ ʤʦʞʝʪ 

ʚʳʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʜʦʧʫʩʢʘ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʘ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ: ʦʧʳʪʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʠ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʡ. 

 

2.6.1  ʈɸʉʏɽʊʅʆ-ɸʅɸʃʀʊʀʏɽʉʂʀʁ ʄɽʊʆɼ ʆʇʈɽɼɽʃɽʅʀʗ ʇʈʀʇʋʉʂɸ 

ʇʨʠ ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʤʝʪʦʜʝ ʚʝʣʠʯʠʥʘ ʧʨʠʧʫʩʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʧʦ 

ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʤ ʵʣʝʤʝʥʪʘʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʬʦʨʤʫʣ: 

1) ʄʠʥʠʤʘʣʴʥʳʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʧʨʠʧʫʩʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʥʘ ʚʳʧʦʣʥʷʝʤʳʡ ʧʝʨʝʭʦʜ: 

2
yi

2
1i1i1iimin TRz2z2  (2.21) 

2) ʄʠʥʠʤʘʣʴʥʳʡ ʩʠʤʤʝʪʨʠʯʥʳʡ ʧʨʠʧʫʩʢ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʩ 

ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ: 

yi1i1i1iimin TRz2z2  (2.22) 

 

3) ʄʠʥʠʤʘʣʴʥʳʡ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʧʨʠʧʫʩʢ: 

yi1i1i1iimin TRzz  (2.23) 
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ʛʜʝ Rzmin i  - ʚʳʩʦʪʘ ʤʠʢʨʦʥʝʨʦʚʥʦʩʪʝʡ, ʦʩʪʘʚʰʠʭʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ (ʧʦ 

ɻʆʉʊ 2789-73);  

ʊi-1 - ʛʣʫʙʠʥʘ ʜʝʬʝʢʪʥʦʛʦ ʩʣʦʷ, ʦʩʪʘʚʰʝʛʦʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ;  

i-1  - ʩʫʤʤʘʨʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʩʪʘʚʰʠʭʩʷ ʦʪ ʧʨʝʜʰʝʩʪʚʫʶʱʝʡ ʦʙʨʘʙʦʪʢʠ;  

yi - ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ, ʚʦʟʥʠʢʘʶʱʘʷ ʥʘ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ. 

 

Rzmini ; ʊi-1 ï ʥʘʭʦʜʷʪʩʷ ʧʦ ʪʘʙʣʠʮʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʙʨʘʙʦʪʢʠ, 

ʚʠʜʘ ʤʘʪʝʨʠʘʣʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ. 

 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʊi-1 , Rzmini  ʠʟ ʬʦʨʤʫʣ ʠʩʢʣʶʯʘʝʪʩʷ: 

ʘ) ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʘʛʦʪʦʚʢʠ ʠʟ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ, ʪ.ʢ. ʚ 

ʧʦʚʝʨʭ-ʥʦʩʪʥʦʤ ʩʣʦʝ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʝ ʧʨʦʠʩʭʦʜʠʪ; 

ʙ) ʚ ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʧʦʩʣʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʟʘʢʘʣʢʠ ʧʨʠ ʨʘʩʯʝʪʝ 

ʧʨʠʧʫʩʢʘ ʧʦʜ ʰʣʠʬʦʚʘʥʠʝ. 

i-1 ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʦʟʥʠʢʘʶʪ ʠʟ-ʟʘ ʜʝʬʦʨʤʘʮʠʡ ʠʩʭʦʜʥʳʭ ʟʘʛʦʪʦʚʦʢ, 

ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʛʦʪʦʚʣʝʥʠʠ ʣʠʪʝʡʥʳʭ ʬʦʨʤ ʠ ʰʪʘʤʧʦʚ. 

ʆʪʜʝʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʠ 

ʤʝʪʦʜʘ ʧʦʣʫʯʝʥʠʷ ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʙʝʨʫʪʩʷ ʠʟ ʪʘʙʣʠʮ. 

i-1 ʠʩʢʣʶʯʘʝʪʩʷ: ʧʦʩʣʝ ʰʣʠʬʦʚʘʥʠʷ, ʯʠʩʪʦʚʦʛʦ ʠ ʪʦʥʢʦʛʦ ʪʦʯʝʥʠʷ ʠ ʜʨʫʛʠʭ ʦʪʜʝʣʦʯʥʳʭ 

ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ (ʪ.ʢ. ʦʥʠ ʤʘʣʳ). 

yi ï ʧʦʛʨʝʰʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʪʘʙʣʠʮʘʤ ʠʣʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ. 

ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʨʠʧʫʩʢʦʚ ʠ 

ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʤʝʨʦʚ ʜʦʣʞʝʥ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥ ʧʦʦʧʝʨʘʮʠʦʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʧʨʦʮʝʩʩ, 

ʨʘʟʨʘʙʦʪʘʥʳ ʦʧʝʨʘʮʠʦʥʥʳʝ ʵʩʢʠʟʳ ʠ ʩʭʝʤʳ ʙʘʟʠʨʦʚʘʥʠʷ. 

 

ɸ) ʅʘʨʫʞʥʳʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʶʱʠʝ 

ʬʦʨʤʫ ʪʝʣ ʚʨʘʱʝʥʠʷ. 

 

2
yi

2
1i1i1imin

' TRz2z2z
min

 

 

ʈʠʩʫʥʦʢ  2.13 ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʧʫʩʢʦʚ 

 
ɹ) ʆʜʥʦʚʨʝʤʝʥʥʘʷ ʠʣʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ (ʚ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ). 

 

ʇʨʠʧʫʩʢ ʩʠʤʤʝʪʨʠʯʥʳʡ (ʥʘ ʨʘʟʤʝʨ) 

min
' z2z
min

 

 

yi1i1i1i
' TRz2z
min

 

 
ʈʠʩʫʥʦʢ 2.14 ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʠʧʫʩʢʦʚ 

ɺ) ʆʙʨʘʙʦʪʢʘ ʧʣʦʩʢʦʩʪʝʡ ʠ ʧʦʜʨʝʟʘʥʠʝ ʪʦʨʮʝʚ 
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ʈʠʩʫʥʦʢ 2.15 ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʠʧʫʩʢʦʚ 

 

ʇʨʠʧʫʩʢ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʥʘ ʦʜʥʫ 

ʧʦʚʝʨʭʥʦʩʪʴ 

 

yi1i1i1imin TRzz  

 

ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ɺʓʇʆʃʅɽʅʀʗ ʈɸʉʏɽʊɸ ʇʈʀʇʋʉʂʆɺ 

 

ɼʣʷ ʥʘʨʫʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ɼʣʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

 1  2 

1 ʇʦʣʴʟʫʷʩʴ ʨʘʙʦʯʠʤ ʯʝʨʪʝʞʦʤ ʜʝʪʘʣʠ ʩʦʩʪʘʚʠʪʴ ʤʘʨʰʨʫʪʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʧʠʩʘʪʴ ʚ ʨʘʩʯʝʪʥʫʶ ʢʘʨʪʫ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʝ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʭʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʚ ʧʦʨʷʜʢʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʧʦ ʢʘʞʜʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʯʝʨʥʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

 

ʕʣʝʤʝʥʪʘʨʥʘʷ 

ʧʦʚʝʨʭʥʦʩʪʴ 

ʜʝʪʘʣʠ ʠ 

ʤʘʨʰʨʫʪ ʝʝ 

ʦʙʨʘʙʦʪʢʠ 

 

ʂʚʘʣʠʪʝʪ 

ʪʦʯʥʦʩʪʠ 

 

ʕʣʝʤʝʥʪʳ 

ʧʨʠʧʫʩʢʘ, ʤʢʤ 

ʈ
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ʤ
ʤ 

 

ʇʨʠʥʷʪʳʝ 

ʨʘʟʤʝʨʳ            

ʧʦ 

ʧʝʨʝʭʦʜʘʤ 

 

ʇʦʣʫʯʝʥʥʳʝ 

ʧʨʝʜʝʣʴʥʳʝ 

ʧʨʠʧʫʩʢʠ 

Rz h  y 
dmax, 

ʤʤ 

dmin, 

ʤʤ 

2zmax, 

ʤʤ 

2zmin, 

ʤʤ 

             
 

2 ɿʘʧʠʩʘʪʴ ʟʥʘʯʝʥʠʷ Rz, h, , ʫ. 

3 ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʳʝ ʚʝʣʠʯʠʥʳ ʤʠʥʠʤʘʣʴʥʳʭ ʧʨʠʧʫʩʢʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ ʧʦ ʚʩʝʤ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʝʨʝʭʦʜʘʤ. 

4 ɿʘʧʠʩʘʪʴ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʝʨʝʭʦʜʘ ʚ 

ʛʨʘʬʝ çʈʘʩʯʝʪʥʳʡ ʨʘʟʤʝʨè 

ʥʘʠʤʝʥʴʰʠʡ ʧʨʝʜʝʣʴʥʳʡ ʨʘʟʤʝʨ ʜʝʪʘʣʠ 

ʧʦ ʯʝʨʪʝʞʫ. 

4 ɿʘʧʠʩʘʪʴ ʜʣʷ ʢʦʥʝʯʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʥʘʠʙʦʣʴʰʠʡ ʨʘʟʤʝʨ ʧʦ ʯʝʨʪʝʞʫ. 

5 ɼʣʷ ʧʝʨʝʭʦʜʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʢʦʥʝʯʥʦʤʫ, ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʳʡ 

ʨʘʟʤʝʨ ʧʨʠʙʘʚʣʝʥʠʝʤ ʢ ʥʘʠʤʝʥʴʰʝʤʫ 

ʧʨʝʜʝʣʴʥʦʤʫ ʨʘʟʤʝʨʫ ʧʦ ʯʝʨʪʝʞʫ 

ʨʘʩʯʝʪʥʦʛʦ ʧʨʠʧʫʩʢʘ zmin. 

5 ɼʣʷ ʧʝʨʝʭʦʜʘ, ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʢʦʥʝʯʥʦʤʫ, ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʳʡ 

ʨʘʟʤʝʨ ʚʳʯʠʪʘʥʠʝʤ ʠʟ ʥʘʠʙʦʣʴʰʝʛʦ 

ʧʨʝʜʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦ ʯʝʨʪʝʞʫ 

ʨʘʩʯʝʪʥʦʛʦ ʧʨʠʧʫʩʢʘ zmin. 

6 ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʯʝʪʥʳʝ ʨʘʟʤʝʨʳ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʭʦʜʘ. 

7 ɿʘʧʠʩʘʪʴ ʥʘʠʤʝʥʴʰʠʝ ʧʨʝʜʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʧʦ ʚʩʝʤ ʧʝʨʝʭʦʜʘʤ, ʦʢʨʫʛʣʷʷ 

ʠʭ. 

7 ɿʘʧʠʩʘʪʴ ʥʘʠʙʦʣʴʰʠʝ ʧʨʝʜʝʣʴʥʳʝ  

ʨʘʟʤʝʨʳ ʧʦ ʧʝʨʝʭʦʜʘʤ, ʦʢʨʫʛʣʷʷ ʠʭ. 

8 ʆʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʴʰʠʝ ʧʨʝʜʝʣʴʥʳʝ 

ʨʘʟʤʝʨʳ ʧʨʠʙʘʚʣʝʥʠʝʤ ʜʦʧʫʩʢʘ ʢ 

ʦʢʨʫʛʣʝʥʥʦʤʫ ʥʘʠʤʝʥʴʰʝʤʫ 

ʧʨʝʜʝʣʴʥʦʤʫ ʨʘʟʤʝʨʫ. 

8 ʆʧʨʝʜʝʣʠʪʴ ʥʘʠʤʝʥʴʰʠʝ ʧʨʝʜʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʧʫʪʝʤ ʚʳʯʠʪʘʥʠʷ ʜʦʧʫʩʢʘ ʠʟ 

ʦʢʨʫʛʣʝʥʥʦʛʦ ʥʘʠʙʦʣʴʰʝʛʦ 

ʧʨʝʜʝʣʴʥʦʛʦ ʨʘʟʤʝʨʘ 

9 ɿʘʧʠʩʘʪʴ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʧʫʩʢʦʚ zmax, ʢʘʢ ʨʘʟʥʦʩʪʴ 

ʥʘʠʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʠ zmin, ʢʘʢ 

9 ɿʘʧʠʩʘʪʴ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʨʠʧʫʩʢʦʚ zmax, ʢʘʢ ʨʘʟʥʦʩʪʴ 

ʥʘʠʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ  ʠ zmin, ʢʘʢ 
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ʨʘʟʥʦʩʪʴ ʥʘʠʤʝʥʴʰʠʭ ʨʘʟʤʝʨʦʚ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʠ ʚʳʧʦʣʥʷʝʤʦʛʦ 

ʧʝʨʝʭʦʜʘ. 

ʨʘʟʥʦʩʪʴ ʧʨʝʜʝʣʴʥʳʭ  ʨʘʟʤʝʨʦʚ  

ʚʧrʦʣʥʷʝʤʦʛʦ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

ʧʝʨʝʭʦʜʘ. 

10 ʆʧʨʝʜʝʣʠʪʴ ʦʙʱʠʝ ʧʨʠʧʫʩʢʠ zo max, zo min, ʩʫʤʤʠʨʫʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ 

ʦʙʨʘʙʦʪʢʫ. 

11 ʇʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ    ʜʟoo zz minmax . 

 

2.6.2 ʆʇʈɽɼɽʃɽʅʀɽ ʆʇɽʈɸʎʀʆʅʅʓʍ ʇʈʀʇʋʉʂʆɺ ʀ ʆʇɽʈɸʎʀʆʅʅʓʍ 

ʈɸɿʄɽʈʆɺ ʉʊɸʊʀʉʊʀʏɽʉʂʀʄ (ʊɸɹʃʀʏʅʓʄ) ʄɽʊʆɼʆʄ 

 

ʆʩʥʦʚʦʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʠʧʫʩʢʦʚ ʠ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʤʝʨʦʚ ʩʣʫʞʘʪ 

ʪʘʙʣʠʮʳ ʦʧʝʨʘʮʠʦʥʥʳʭ ʧʨʠʧʫʩʢʦʚ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʩʦʩʪʘʚʣʝʥʥʳʝ ʩ ʫʯʝʪʦʤ 

ʦʧʳʪʘ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ. 

 

ʇʆʉʃɽɼʆɺɸʊɽʃʔʅʆʉʊʔ ɺʓʇʆʃʅɽʅʀʗ ʈɸʉʏɽʊɸ ʇʈʀʇʋʉʂʆɺ ʉʊɸʊʀʉʊʀʏɽʉʂʀʄ ʄɽʊʆɼʆʄ 

1) ʇʦʣʴʟʫʷʩʴ ʨʘʙʦʯʠʤ ʯʝʨʪʝʞʦʤ ʜʝʪʘʣʠ, ʩʦʩʪʘʚʠʪʴ ʤʘʨʰʨʫʪʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʧʨʦʮʝʩʩ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʟʘʧʠʩʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʝʨʝʭʦʜʳ 

ʦʙʨʘʙʦʪʢʠ ʚ ʧʦʨʷʜʢʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʧʦ ʢʘʞʜʦʡ ʵʣʝʤʝʥʪʘʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ ʯʝʨʥʦʚʦʡ ʟʘʛʦʪʦʚʢʠ ʜʦ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

2) ʋʩʪʘʥʦʚʠʪʴ ʪʦʯʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ (ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ ʥʘ ʢʘʞʜʳʡ 

ʧʝʨʝʭʦʜ), ʧʘʨʘʤʝʪʨʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ, ʜʦʧʫʩʢʠ. 

3) ʉʦʩʪʘʚʠʪʴ ʨʘʩʯʝʪʥʫʶ ʪʘʙʣʠʮʫ. 

 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʵʪʘʧʘ 

ʦʙʨʘʙʦʪʢʠ 

(ʦʧʝʨʘʮʠʠ, 

ʧʝʨʝʭʦʜʘ) 

ʂʚʘʣʠʪʝʪ 

ʪʦʯʥʦʩʪʠ 

ɼʦʧʫʩʢ ʠ 

ʜʦʧʫʩʪʠʤʳʝ 

ʦʪʢʣʦʥʝʥʠʷ 

ʨʘʟʤʝʨʘ, ʤʤ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʠ ʨʘʟʤʝʨ 

ʧʨʦʤʝ-

ʞʫʪʦʯʥʦʛʦ 

ʧʨʠʧʫʩʢʘ, 

zʪʘʙʣ., ʤʤ 

ʈʘʩʯʝʪʥʳʡ 

ʦʧʝʨʘʮʠʦʥʥʳʡ 

ʨʘʟʤʝʨ, ʤʤ 

ʇʨʠʥʷʪʳʡ 

ʨʘʟʤʝʨ ʩ 

ʜʦʧʫʩʢʦʤ 

ʐʝʨʦʭʦ-

ʚʘʪʦʩʪʴ 

       

 

4) ʋʩʪʘʥʦʚʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ (ʧʦ ʪʘʙʣʠʮʘʤ) ʦʧʝʨʘʮʠʦʥʥʳʝ ʧʨʠʧʫʩʢʠ ʥʘ 

ʢʘʞʜʳʡ ʧʝʨʝʭʦʜ. 

5) ʈʘʩʩʯʠʪʘʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʝʨʝʭʦʜʘ. 

6) ʇʨʦʠʟʚʝʩʪʠ ʦʢʨʫʛʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʤʝʨʦʚ ʠ ʧʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ ʟʘʧʠʩʘʪʴ ʚ 

ʪʘʙʣʠʮʫ. 

 

2.6.3  ʈɸʉʏɽʊ ʇʈʀʇʋʉʂʆɺ ʉʊɸʊʀʉʊʀʏɽʉʂʀʄ ʄɽʊʆɼʆʄ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ʆʙʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘʨʫʞʥʘʷ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʜʠʘʤʝʪʨʦʤ 
037,0

059,0
685ʨdʜ  ʩ 

ʰʝʨʦ-ʭʦʚʘʪʦʩʪʴʶ Ra1,25 ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʚʘʣʘ. 

 

ɿʘʛʦʪʦʚʢʘ ï ʰʪʘʤʧʦʚʘʥʥʘʷ ʧʦʢʦʚʢʘ 

ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʚʳʧʦʣʥʝʥʘ ʧʦ 16 ʢʚʘʣʠʪʝʪʫ 

ʩ ʜʦʧʫʩʢʦʤ  
7,0

3,1
dʊ . 

ʆʙʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʮʝʥʪʨʘʭ. 
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1) ʈʘʟʨʘʙʘʪʳʚʘʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ, ʢʦʣʠʯʝʩʪʚʦ ʧʝʨʝʭʦʜʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤ 

ʪʦʯʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ. 

ɺ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʧʫʩʢ ʨʘʟʤʝʨʘ 

ʠʩʭʦʜʥʦʡ ʟʘʛʦʪʦʚʢʠ ʊʟ = 2 ʤʤ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ ʜʦʧʫʩʢʘ ʨʘʟʤʝʨʘ ʜʠʘʤʝʪʨʘ ʊʜ = 0,022 ʤʤ. 

ʇʨʠ ʵʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʫʞʝʩʪʦʯʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʟʤʝʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

90
022,0

2

ʜ

ʟ

ʫʞ
ʊ

ʊ
ʂ . 

ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʨʝʙʥʳʭ ʧʝʨʝʭʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  2,4
46,0

95,1

46,0

ʫʞʜ ʂl
n . 

ʇʨʠʥʠʤʘʝʤ n = 4. 

ʊʦʯʥʦʩʪʴ ʧʦʚʳʰʘʝʪʩʷ ʥʘ 10 ʢʚʘʣʠʪʝʪʦʚ, ʪ.ʢ. ʢʚʘʣʠʪʝʪ ʪʦʯʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ 16, ʘ ʜʝʪʘʣʠ 6 

(16-6=10) 

ʇʦ ʯʝʪʳʨʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʝʨʝʭʦʜʘʤ ʨʘʩʧʨʝʜʝʣʷʝʤ ʪʦʯʥʦʩʪʴ ʧʦ ʟʘʢʦʥʫ 

ʧʨʦʛʨʝʩʩʠʚʥʦʛʦ ʫʙʳʚʘʥʠʷ: 10 = 3+3=2+2. 

ʊʦʯʥʦʩʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʘʟʤʝʨʦʚ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʮʝʩʩʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʘʛʦʪʦʚʢʠ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ: 

 ʧʦʩʣʝ 1-ʛʦ ʧʝʨʝʭʦʜʘ 13 ʢʚʘʣʠʪʝʪʫ (h13) 

 ʧʦʩʣʝ 2-ʛʦ ʧʝʨʝʭʦʜʘ 10 ʢʚʘʣʠʪʝʪʫ (h10) 

 ʧʦʩʣʝ 3-ʛʦ ʧʝʨʝʭʦʜʘ 8 ʢʚʘʣʠʪʝʪʫ (h8) 

 ʧʦʩʣʝ 4-ʛʦ ʧʝʨʝʭʦʜʘ 6 ʢʚʘʣʠʪʝʪʫ (h6) 



 

2) ʉʦʩʪʘʚʣʷʝʤ ʨʘʩʯʝʪʥʫʶ ʪʘʙʣʠʮʫ: 

 

ˉ 

ʧʝʨʝ-

ʭʦʜʘ 

ʉʦʜʝʨʞʘʥʠʝ 

ʧʝʨʝʭʦʜʘ 

ʂʚʘʣʠ-

ʪʝʪ ʋʊ 

ɼʦʧʫʩʢ ʠ 

ʜʦʧʫʩʪʠʤʦʝ 

ʦʪʢʣʦʥʝʥʠʝ 

ʨʘʟʤʝʨʘ, 

ʤʤ 

ʆʙʦʟʥʘʯʝʥʠʝ 

ʠ ʨʘʟʤʝʨ 

ʧʨʦʤʝʞʫʪʦʯ-

ʥʦʛʦ 

ʧʨʠʧʫʩʢʘ 

zʪʘʙʣ. 

ʈʘʩʯʝʪ ʚʝʣʠʯʠʥʳ ʇʨʦʤʝʞʫʪʦʯʥʳʡ 

ʨʘʟʤʝʨ ʩ ʜʦʧʫʩʢʦʤ 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ Ra 

0 ɿʘʛʦʪʦʚʠʪʝʣʴʥʘʷ 

(ʜʠʘʤʝʪʨ 

ʠʩʭʦʜʥʦʡ 

ʟʘʛʦʪʦʚʢʠ) 

16 +1,3 

-0,7 

 d = d+2z = 

= 86,76+4,5 = 

91,26 

d = 91,2 80 

1 ʊʦʯʝʥʠʝ 

ʯʝʨʥʦʚʦʝ 

h13 0 

-0,54 

2z = 4,5 ʤʤ d = d+2z = 

= 85,56+1,2 = 

86,76 

d = 86,76 h13 20 

2 ʊʦʯʝʥʠʝ 

ʧʦʣʫʯʠʩʪʦʚʦʝ 

h10 0 

-0,14 

2z = 1,2 ʤʤ d = d+2z = 

= 85,159+,4 = 

85,559 

d = 85,56 h10 5 

3 ʐʣʠʬʦʚʘʥʠʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

h8 0 

-0,054 

2z = 0,4 ʤʤ d = dʠʩʭ + 2z = 

= 

85,059+0,1=85,159 

d = 85,159 2,5 

4 ʐʣʠʬʦʚʘʥʠʝ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ 

ʨ6 +0,059 

+0,037 

2z = 0,1 ʤʤ d = dʯʝʨʥ ï 

ʜʠʘʤʝʪʨ ʛʦʪʦʚʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ 

ʠʩʭʦʜʥʳʡ 

ʨʘʩʯʝʪʥʳʡ ʨʘʟʤʝʨ 

(ʜʣ̫ ʥʘʨʫʞʥʳʭ 

ʧʦʚʝʨʭʥʦʩʪʝʡï

ʥʘʠʙʦʣʴʰʠʡ 

ʧʨʝʜʝʣʴʥʳʡ)                 

dʠʩʭ = 85,059 

d = 85ʨ6 1,25 

 



 

3) ʋʩʪʘʥʘʚʣʠʚʘʝʤ ʧʨʠʧʫʩʢ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʜʠʘʤʝʪʨ ʧʦ ʪʘʙʣʠʮʘʤ. ʊʘʙʣʠʯʥʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘ ʰʣʠʬʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 0,5 ʤʤ, ʨʘʩʧʨʝʜʝʣʷʝʤ ʝʛʦ ʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʠ 

ʦʢʦʥʯʘʪʝʣʴʥʦʝ (ʧʨʠʤʝʨʥʦ ʚ ʦʪʥʦʰʝʥʠʠ 3:1) ʠ ʧʦʣʫʯʘʝʤ 2z = 0,4; 2z = 1,1. 

ʇʘʨʘʤʝʪʨʳ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʭʦʜʘ ʟʘʧʠʩʳʚʘʝʤ ʚ ʪʘʙʣʠʮʫ. 

 

4) ʈʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʨʘʟʤʝʨʳ ʧʦ ʬʦʨʤʫʣʘʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʪʘʙʣʠʮʝ, 

ʢʦʣʦʥʢʘ  6 ï ʨʘʩʯʝʪ ʚʝʣʠʯʠʥʳ. 

 

5) ʇʨʦʠʟʚʦʜʠʤ ʦʢʨʫʛʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʨʘʟʤʝʨʦʚ, ʠ ʧʨʠʥʷʪʳʝ ʟʥʘʯʝʥʠʷ ʟʘʧʠʩʳʚʘʝʤ ʚ 

ʪʘʙʣʠʮʫ. 

 

6) ʆʧʨʝʜʝʣʷʝʤ ʰʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦ ʧʝʨʝʭʦʜʘʤ. 

ʇʨʠʤʝʯʘʥʠʝ: ʈʘʩʯʝʪ ʧʨʦʠʟʚʝʜʝʥ ʧʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʨʘʩʯʝʪʥʦʤʫ ʨʘʟʤʝʨʫ. 

 

2.6.4  ʈɸʉʏɽʊ ʇʈʀʇʋʉʂʆɺ ʈɸʉʏɽʊʅʆ-ɸʅɸʃʀʊʀʏɽʉʂʀʄ ʄɽʊʆɼʆʄ 

 

ʈʘʩʯʝʪ ʧʨʠʧʫʩʢʦʚ ʥʘ ʦʙʨʘʙʦʪʢʫ ʨʘʟʤʝʨʘ 25h11 ʨʘʩʯʝʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ. 

 
 ʈʠʩʫʥʦʢ 2.16 ʕʩʢʠʟ ʜʣʷ ʨʘʩʯʝʪʘ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

ɿʘʛʦʪʦʚʢʘ ï ʛʦʨʷʯʘʷ ʰʪʘʤʧʦʚʢʘ 

ʄʘʪʝʨʠʘʣ ï ʩʪ. 30ʍɻʉʅ2ɸ-ɺʜ-ʘ 

ʋʩʪʘʥʦʚʢʘ ʟʘʛʦʪʦʚʢʠ ʥʘ ʧʣʦʩʢʦʩʪʴ ʠ ʜʚʘ ʧʘʣʴʮʘ. 

ʏʠʩʪʦʪʘ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ Ra2,5. 

 

ʆʧʨʝʜʝʣʷʝʤ ʢʦʣʠʯʝʩʪʚʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʦʚ, ʢʚʘʣʠʪʝʪʳ: 

ɿʘʛʦʪʦʚʢʘ:          ʰʪʘʤʧʦʚʢʘ IT16 

ʌʨʝʟʝʨʦʚʘʥʠʝ:   ʯʝʨʥʦʚʦʝ IT13 

 ʧʦʣʫʯʠʩʪʦʚʦʝ IT11 

 ʯʠʩʪʦʚʦʝ IT9 

ʐʣʠʬʦʚʘʥʠʝ: ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ IT8 

 ʯʠʩʪʦʚʦʝ IT7 

 

ɻʝʦʤʝʪʨʠʯʝʩʢʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ:   ,   

ʛʜʝ ,  ʂ ï ʧʦʛʨʝʰʥʦʩʪʴ ʢʦʨʦʙʣʝʥʠʷ;  l ï ʜʣʠʥʘ ʟʘʛʦʪʦʚʢʠ. 

 

 

 

 

 

 

 


