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ʄʝʭʘʥʠʢʘ: ʇʨʫʞʠʥʳ  

  

ñʄʝʭʘʥʠʢʘ: ʇʨʫʞʠʥʳò - ʩʠʩʪʝʤʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʫʞʠʥ. ʇʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʷʪʴ 

ʧʨʦʝʢʪʥʳʝ ʠ ʧʨʦʚʝʨʦʯʥʳʝ ʨʘʩʯʝʪʳ ʧʨʫʞʠʥ ʩʞʘʪʠʷ, ʨʘʩʪʷʞʝʥʠʷ, ʢʨʫʯʝʥʠʷ, ʪʘʨʝʣʴʯʘʪʳʭ ʠ ʢʦʥʠʯʝʩʢʠʭ 

ʧʨʫʞʠʥ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʶʪʩʷ ʯʝʨʪʝʞʠ ʠ 3D-ʤʦʜʝʣʠ. 

 

ɺ ʦʩʥʦʚʫ ʧʨʠʣʦʞʝʥʠʷ ʧʦʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʠʢʠ ʨʘʩʯʝʪʘ: 

- ʜʣʷ ʧʨʫʞʠʥ ʩʞʘʪʠʷ ʠ ʨʘʩʪʷʞʝʥʠʷ ð ʠʟʣʦʞʝʥʥʘʷ ʚ ɻʆʉʊ 13764-86, ɻʆʉʊ 13765-86; 

- ʜʣʷ ʪʘʨʝʣʴʯʘʪʳʭ ʧʨʫʞʠʥ ð ʠʟʣʦʞʝʥʥʘʷ ʚ ɻʆʉʊ 3057-90; 

- ʜʣʷ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷ ð ʤʝʪʦʜʠʢʘ ʠʟ ʢʥʠʛʠ ɺ. ʀ. ɸʥʫʨʴʝʚʘ çʉʧʨʘʚʦʯʥʠʢ ʢʦʥʩʪʨʫʢʪʦʨʘ-

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʷè, ʪʦʤ 3; 

- ʜʣʷ ʢʦʥʠʯʝʩʢʠʭ ʧʨʫʞʠʥ ð ʤʝʪʦʜʠʢʘ ʠʟ ʢʥʠʛʠ ʉ. ɼ. ʇʦʥʦʤʘʨʝʚʘ, ʃ. ɽ. ɸʥʜʨʝʝʚʦʡ çʈʘʩʯʝʪ 

ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʤʘʰʠʥ ʠ ʧʨʠʙʦʨʦʚè. 

ɺʳʧʦʣʥʠʚ ʧʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ, ʩʠʩʪʝʤʘ ʧʨʝʜʣʘʛʘʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʠʩʭʦʜʥʳʤ 

ʜʘʥʥʳʤ, ʠʟ ʢʦʪʦʨʳʭ ʢʦʥʩʪʨʫʢʪʦʨ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʘ, ʘʚʪʦʤʘʪʠʯʝʩʢʫʶ ʧʨʦʩʪʘʥʦʚʢʫ ʨʘʟʤʝʨʦʚ, 

ʦʪʨʠʩʦʚʢʫ ʚʳʥʦʩʥʳʭ ʚʠʜʦʚ, ʜʠʘʛʨʘʤʤʫ ʜʝʬʦʨʤʘʮʠʡ ʠʣʠ ʫʩʠʣʠʡ. ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʚ ʩʙʦʨʢʫ 

ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ ʧʨʫʞʠʥʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʚʠʪʴ ʧʨʫʞʠʥʫ ʚ ʨʘʙʦʯʝʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ 

ʧʦʣʦʞʝʥʠʝ ʚ ʤʝʭʘʥʠʟʤʝ. 

ʇʨʠʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʧʨʫʞʠʥ ʩʞʘʪʠʷ, ʨʘʩʪʷʞʝʥʠʷ ʠ ʢʨʫʯʝʥʠʷ ʨʝʰʠʪʴ ʦʙʨʘʪʥʫʶ ʟʘʜʘʯʫ 

ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ - ʚʳʧʦʣʥʠʪʴ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʨʫʞʠʥʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʫʞʠʥ ʦʪʣʠʯʥʳʝ ʦʪ ʪʝʭ, ʯʪʦ ʟʘʣʦʞʝʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ. ɼʣʷ ʵʪʠʭ ʩʣʫʯʘʝʚ ʚ ʧʨʠʣʦʞʝʥʠʠ ʨʝʘʣʠʟʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʧʨʫʞʠʥ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ 



ʉ ʪʨʘʥ ʠʮ ʘ | 7 

 
ʨʘʩʯʝʪʘ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʯʝʨʪʝʞʘ ʠʣʠ ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʩʪʦ ʚʚʝʩʪʠ ʝʸ ʨʘʟʤʝʨʳ. ʇʨʠʣʦʞʝʥʠʝ 

ʠʥʪʝʨʧʨʝʪʠʨʫʝʪ ʚʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʠ ʩʦʟʜʘʝʪ ʧʦ ʥʠʤ ʛʝʦʤʝʪʨʠʶ.  

ʇʨʠʣʦʞʝʥʠʝ ñʄʝʭʘʥʠʢʘ: ʇʨʫʞʠʥʳò ʧʦʟʚʦʣʷʝʪ ʚ 15ð20 ʨʘʟ ʧʦʚʳʩʠʪʴ ʩʢʦʨʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʚʳʧʫʩʢʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʧʨʫʞʠʥʳ. 
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ʇʨʫʞʠʥʳ ʩʞʘʪʠʷ   

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʩʞʘʪʠʷ  

 

ʄʦʜʫʣʴ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʧʨʦʝʢʪʥʳʡ ʠ 

ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʩʞʘʪʠʷ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ɿʘʧʫʩʢ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʚ ʤʝʥʝʜʞʝʨʝ ʙʠʙʣʠʦʪʝʢ ʧʫʥʢʪʘ çʄʝʭʘʥʠʢʘ: ʇʨʫʞʠʥʳ Ą 

ʇʨʫʞʠʥʳ ʩʞʘʪʠʷè. 

 

 

 

  

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʦʢʥʦ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè ʨʘʟʙʠʪʦ ʥʘ ʪʨʠ ʯʘʩʪʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ. 

ɺ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʩʣʝʜʥʝʡ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʝ.  

ɺ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʝʢʪʥʳʡ ʠ 

ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ, ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ, ʦʩʫʱʝʩʪʚʠʪʴ 2D ʠ 3D ʧʦʩʪʨʦʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ 

ʧʨʫʞʠʥʳ. 
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ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʩʞʘʪʠʷ  

  

ʎʝʣʴʶ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʫʞʠʥʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ. 

ɿʘʜʘʯʘ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

  

ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ ʧʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ 13765 - 86 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʟʘʧʫʩʢʘ ʬʦʨʤʳ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ (ʤʝʪʦʜʠʢʘ ɻʆʉʊ 13765 - 86)  ʚʳʙʝʨʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 
"ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ --> ʇʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ 13765 - 86". 

  
  

 

  

  

ɺ ʬʦʨʤʝ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ ʧʨʫʞʠʥʳ; 
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-         ʯʠʩʣʦ ʧʦʜʞʘʪʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʢʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2; 

-         ʨʘʙʦʯʠʡ ʭʦʜ ʧʨʫʞʠʥʳ. 
  
  

ʇʨʠ ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʧʨʫʞʠʥʳ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʦʪʝʨʠ ʧʨʦʜʦʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪ.ʝ. 
ʚʳʧʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʚ ʩʪʦʨʦʥʫ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʥʘʨʫʰʠʪʴ 
ʨʘʙʦʪʫ ʫʟʣʘ ʤʘʰʠʥʳ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʫʞʠʥʫ ʩʞʘʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʫʞʠʥʳ ʧʦʣʥʦʩʪʴʶ 
ʠʩʢʘʞʘʝʪʩʷ ʠ ʩʘʤʘ ʧʨʫʞʠʥʘ, ʠʟʛʠʙʘʷʩʴ ʟʘʤʝʪʥʦ ʧʝʨʝʥʘʧʨʷʛʘʝʪʩʷ. 

  
  

  
  
  
ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʘʨʠʘʥʪʳ ʨʘʩʯʝʪʘ ʧʨʫʞʠʥ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʩʣʦʚʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʘʥʦʚʠʪʝ 

ʛʘʣʦʯʢʫ ʚ ʧʦʣʝ "ʀʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʩʯʝʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʫʞʠʥʳ". 
ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʛʘʣʦʯʢʠ ʚ ʧʦʣʝ "ʀʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʩʯʝʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʫʞʠʥʳ" 

ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʘʢʣʘʜʳʚʘʝʤʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

-        ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʤʝʥʴʰʝ ʣʠʙʦ ʨʘʚʥʘ ʩʨʝʜʥʝʤʫ ʜʠʘʤʝʪʨʫ ʧʨʫʞʠʥʳ L0 <= (D1-d), ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʧʨʫʞʠʥʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʩʪʝʨʞʥʷ; 

  

-        ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʤʝʥʴʰʝ ʣʠʙʦ ʨʘʚʥʘ ʧʷʪʠ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʘʤ ʧʨʫʞʠʥʳ L0 <= 5*(D1-d), ʚ 
ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʫʞʠʥʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤ ʩʪʝʨʞʥʝʤ. 

  
  
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ "ʈʘʩʩʯʠʪʘʪʴ". 
 

 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 
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ʅʘ ʬʦʨʤʝ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʨʘʩʯʝʪʘ ʧʨʫʞʠʥ. 

ɺʳʜʝʣʠʚ ʠʥʪʝʨʝʩʫʶʱʠʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ, ʚʳ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʇʦʜʨʦʙʥʦè. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴè. ɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʨʘʥʝʝ 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè.  

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚʘʨʠʘʥʪʘ ʧʨʫʞʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 

 

 

ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʨʘʩʯʝʪ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʟʘʧʫʩʢʘ ʬʦʨʤʳ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ (ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ) ʚʳʙʝʨʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 
"ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ --> ʋʥʠʚʝʨʩʘʣʴʥʳʡ". 
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ɺ ʬʦʨʤʝ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ:  

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ ʧʨʫʞʠʥʳ; 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ D1; 

-         ʯʠʩʣʦ ʧʦʜʞʘʪʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʢʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2; 

-         ʨʘʙʦʯʠʡ ʭʦʜ ʧʨʫʞʠʥʳ. 
  
  

ʇʨʠ ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʧʨʫʞʠʥʳ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʧʦʪʝʨʠ ʧʨʦʜʦʣʴʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪ.ʝ. 
ʚʳʧʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʚ ʩʪʦʨʦʥʫ. ʇʦʜʦʙʥʦʝ ʷʚʣʝʥʠʝ ʚ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʥʘʨʫʰʠʪʴ 
ʨʘʙʦʪʫ ʫʟʣʘ ʤʘʰʠʥʳ, ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʫʞʠʥʫ ʩʞʘʪʠʷ, ʧʦʩʢʦʣʴʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʫʞʠʥʳ ʧʦʣʥʦʩʪʴʶ 
ʠʩʢʘʞʘʝʪʩʷ ʠ ʩʘʤʘ ʧʨʫʞʠʥʘ, ʠʟʛʠʙʘʷʩʴ ʟʘʤʝʪʥʦ ʧʝʨʝʥʘʧʨʷʛʘʝʪʩʷ. 
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ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʘʨʠʘʥʪʳ ʨʘʩʯʝʪʘ ʧʨʫʞʠʥ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʝ ʫʩʣʦʚʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʫʩʪʘʥʦʚʠʪʝ 

ʛʘʣʦʯʢʫ ʚ ʧʦʣʝ "ʀʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʩʯʝʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʫʞʠʥʳ". 
ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʛʘʣʦʯʢʠ ʚ ʧʦʣʝ "ʀʩʧʦʣʴʟʦʚʘʪʴ ʚ ʨʘʩʯʝʪʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʨʫʞʠʥʳ" 

ʩʪʘʥʫʪ ʜʦʩʪʫʧʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʥʘʢʣʘʜʳʚʘʝʤʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ: 

-        ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʤʝʥʴʰʝ ʣʠʙʦ ʨʘʚʥʘ ʩʨʝʜʥʝʤʫ ʜʠʘʤʝʪʨʫ ʧʨʫʞʠʥʳ L0 <= (D1-d), ʚ ʵʪʦʤ 
ʩʣʫʯʘʝ ʧʨʫʞʠʥʫ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʝʟ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʩʪʝʨʞʥʷ; 

  

-        ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʤʝʥʴʰʝ ʣʠʙʦ ʨʘʚʥʘ ʧʷʪʠ ʩʨʝʜʥʠʤ ʜʠʘʤʝʪʨʘʤ ʧʨʫʞʠʥʳ L0 <= 5*(D1-d), ʚ 
ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʫʞʠʥʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤ ʩʪʝʨʞʥʝʤ. 

  
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ "ʈʘʩʩʯʠʪʘʪʴ". 
 
 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 
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ʅʘ ʬʦʨʤʝ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʨʘʩʯʝʪʘ ʧʨʫʞʠʥ. 

ɺʳʜʝʣʠʚ ʠʥʪʝʨʝʩʫʶʱʠʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ, ʚʳ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 
ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʇʦʜʨʦʙʥʦè. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴè. ɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʨʘʥʝʝ 
ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 
ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚʘʨʠʘʥʪʘ ʧʨʫʞʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 
ʅʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ . 
ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ çɿʥʘʯʝʥʠʝè, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʢʦʨʨʝʢʪʠʨʫʝʪʝ ʧʘʨʘʤʝʪʨʳ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ "ʉʦʭʨʘʥʠʪʴ".  

 

ʉʦʨʪʠʨʦʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ  

  

ɺʳ ʤʦʞʝʪʝ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʷʤ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʤʫ ʧʦʣʶ, ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʥʘ ʟʘʛʦʣʦʚʢʝ 

ʩʦʨʪʠʨʫʝʤʦʛʦ ʧʦʣʷ. ɼʣʷ ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʷʤ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ, ʫʜʝʨʞʠʚʘʷ ʢʣʘʚʠʰʫ Shift, 

ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʟʘʛʦʣʦʚʢʠ ʪʝʭ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʦʨʪʠʨʦʚʢʘ. 

  

ʌʠʣʴʪʨ  

  

ɼʣʷ ʟʘʜʘʥʠʷ ʬʠʣʴʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʥʘ ʟʥʘʯʢʝ, ʧʦʷʚʣʷʶʱʝʤʩʷ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ 

ʟʘʛʦʣʦʚʢʘ ʧʦʣʷ ʜʘʥʥʳʭ, ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʩʧʠʩʢʝ ʧʨʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʠ ʥʘʧʨʦʪʠʚ ʪʝʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚ ʬʠʣʴʪʨ. 
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ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʘʨʠʘʥʪʝ ʨʘʩʯʝʪʘ  

  

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ʨʘʩʯʝʪʘ, ʚʳʜʝʣʠʪʝ ʚʘʨʠʘʥʪ 

ʨʘʩʯʝʪʘ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʦʜʨʦʙʥʦè. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ  

  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ "ɼʠʘʛʨʘʤʤʘ" ʥʘ ʬʦʨʤʝ 

"ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ". 

  

 

  

  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʢ ʧʨʫʞʠʥʝ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʠʣʠ ʜʣʠʥʫ, ʚʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ F=f(S). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ 

ʧʨʫʞʠʥʳ) ʠʣʠ Sp (ʜʝʬʦʨʤʘʮʠʷ) ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ ʩʠʣʳ Fp. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ S=f(F). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʩʠʣʳ (Fp) ʙʫʜʫʪ 

ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ ʧʨʫʞʠʥʳ) ʠ Sp (ʜʝʬʦʨʤʘʮʠʷ). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʟʥʘʯʝʥʠʝ ʩʠʣ F1 (ʩʠʣʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ) ʠ F2 (ʩʠʣʘ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ) ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ "ʇʦʢʘʟʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ F1 ʠ F2". 

ʇʘʨʘʤʝʪʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʫʞʠʥʳ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ 

ʧʫʪʝʤ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʥʘ ʚʢʣʘʜʢʘʭ F=f(S) ʠʣʠ S=f(F), ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠ. 

ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʚʝʜʠʪʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʥʘ ʣʠʥʠʶ, 

ʦʪʦʙʨʘʞʘʶʱʫʶ ʟʥʘʯʝʥʠʝ Fp ʥʘ ʜʠʘʛʨʘʤʤʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʠʟʤʝʥʝʥʠʝ ʢʫʨʩʦʨʘ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ. ʋʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʧʝʨʝʪʘʱʠʪʝ ʣʠʥʠʶ ʦʧʨʝʜʝʣʷʶʱʫʶ Fp ʜʦ ʥʫʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ.  
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ʉʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ  

  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè ʥʘ ʬʦʨʤʝ 

çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. ʉʦʭʨʘʥʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʛʨʫʟʠʪʴ ʯʝʨʝʟ ʢʦʤʘʥʜʫ ʛʣʘʚʥʦʛʦ 

ʤʝʥʶ çɿʘʛʨʫʟʠʪʴ ʩʦʭʨʘʥʝʥʥʳʡ ʨʘʩʯʝʪè ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè. 

  

 

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʩʞʘʪʠʷ  

  

ʎʝʣʴʶ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

 

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ 
  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘʞʤʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

ʢʥʦʧʢʫ çʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪè --> çʇʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤè. 
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ɺ ʬʦʨʤʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ; 

-         ʯʠʩʣʦ ʧʦʜʞʘʪʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʢʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
  

ʉʠʣʘ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
  

 
  
ʀʟ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʩʠʣʘ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F3 ʟʘʚʠʩʠʪ ʦʪ ʩʠʣʳ ʧʨʫʞʠʥʳ 

ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2 ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʥʝʨʮʠʦʥʥʦʛʦ ʟʘʟʦʨʘ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʠʥʝʨʮʠʦʥʥʳʡ ʟʘʟʦʨ 
ʜʣʷ ʢʘʞʜʦʛʦ ʢʣʘʩʩʘ ʧʨʫʞʠʥ ʟʘʜʘʥ ʠʥʪʝʨʚʘʣʦʤ ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ 
ʜʝʬʦʨʤʘʮʠʠ ʤʦʞʝʪ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʟʥʘʯʝʥʠʡ.  

ʀʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʟʥʘʯʝʥʠʝ ʩʠʣʳ F3 ʫʢʘʟʘʥ ʚ ʢʚʘʜʨʘʪʥʳʭ 
ʩʢʦʙʢʘʭ, ʧʦʩʣʝ ʬʦʨʤʫʣʳ, ʧʦ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʝʪʩʷ F3. 
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ʀʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ʠʥʝʨʮʠʦʥʥʦʛʦ ʟʘʟʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʜʘʥʥʳʤ ʢʣʘʩʩʦʤ ʧʨʫʞʠʥʳ. 
ɼʣʷ ʧʨʫʞʠʥ ʩʞʘʪʠʷ I ʠ II ʢʣʘʩʩʦʚ: 

 
ɼʣʷ ʦʜʥʦʞʠʣʴʥʳʭ ʧʨʫʞʠʥ III ʢʣʘʩʩʘ: 

 
  
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 
  

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

  

 

  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʫʞʠʥʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʧʨʦʯʥʦʩʪʠ, ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ, 
ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʝ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʝʥʦ. 
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ɽʩʣʠ ʧʨʫʞʠʥʘ ʧʨʦʭʦʜʠʪ ʧʦ ʧʨʦʯʥʦʩʪʠ, ʥʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ . 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ çɿʥʘʯʝʥʠʝè, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 

  

 

  

  

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʥʘʞʤʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

ʢʥʦʧʢʫ çʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪè --> çʇʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤè. 

  



ʉ ʪʨʘʥ ʠʮ ʘ | 23 

 

 

  

 ɺ ʬʦʨʤʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ; 

-         ʯʠʩʣʦ ʧʦʜʞʘʪʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʢʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
  

ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ d, D1, n, L0 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʠʣʳ F3, ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʙʨʘʪʴ ʟʥʘʯʝʥʠʝ L2 = [L2 min; L2 max], ʧʨʠ ʢʦʪʦʨʦʤ  ʙʫʜʝʪ ʪʘʢʘʷ ʩʠʣʘ F2, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʠʥʝʨʮʠʦʥʥʳʡ 

ʟʘʟʦʨ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʙʨʘʥʥʦʤʫ ʢʣʘʩʩʫ ʧʨʫʞʠʥʳ. 

ɼʣʷ ʧʨʫʞʠʥ ʩʞʘʪʠʷ I ʠ II ʢʣʘʩʩʘ: 

 
ɼʣʷ ʦʜʥʦʞʠʣʴʥʳʭ ʧʨʫʞʠʥ III ʢʣʘʩʩʘ: 

 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè.  
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ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

  

 

  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʫʞʠʥʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʧʨʦʯʥʦʩʪʠ, ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ, 

ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʝ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʝʥʦ. 

  

 

 
 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ  

  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ "ɼʠʘʛʨʘʤʤʘ" ʥʘ ʬʦʨʤʝ 

"ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ". 
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ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʢ ʧʨʫʞʠʥʝ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʠʣʠ ʜʣʠʥʫ, ʚʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ F=f(S). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ 

ʧʨʫʞʠʥʳ) ʠʣʠ Sp (ʜʝʬʦʨʤʘʮʠʷ) ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ ʩʠʣʳ Fp. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ S=f(F). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʩʠʣʳ (Fp) ʙʫʜʫʪ 

ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ ʧʨʫʞʠʥʳ) ʠ Sp (ʜʝʬʦʨʤʘʮʠʷ). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʟʥʘʯʝʥʠʝ ʩʠʣ F1 (ʩʠʣʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ) ʠ F2 (ʩʠʣʘ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ) ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ "ʇʦʢʘʟʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ F1 ʠ F2". 

ʇʘʨʘʤʝʪʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʫʞʠʥʳ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ 

ʧʫʪʝʤ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʥʘ ʚʢʣʘʜʢʘʭ F=f(S) ʠʣʠ S=f(F), ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠ. 

ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʚʝʜʠʪʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʥʘ ʣʠʥʠʶ, 

ʦʪʦʙʨʘʞʘʶʱʫʶ ʟʥʘʯʝʥʠʝ Fp ʥʘ ʜʠʘʛʨʘʤʤʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʠʟʤʝʥʝʥʠʝ ʢʫʨʩʦʨʘ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ. ʋʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʧʝʨʝʪʘʱʠʪʝ ʣʠʥʠʶ ʦʧʨʝʜʝʣʷʶʱʫʶ Fp ʜʦ ʥʫʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ.  

  



ʉ ʪʨʘʥ ʠʮ ʘ | 26 

 

 
 
 
 

ʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷ 

ʇʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ 

ʇʣʦʩʢʠʡ ʯʝʨʪʝʞ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ 

ʚʳʙʝʨʠʪʝ çʇʣʦʩʢʠʡ ʯʝʨʪʝʞè, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè. 
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ʅʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ, 

ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʦʪʨʠʩʦʚʢʫ ʨʘʟʤʝʨʦʚ ʠ ʦʪʨʠʩʦʚʢʫ ʜʠʘʛʨʘʤʤʳ. 

 

ʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ  
  

ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʦʡ ʥʘ ʢʥʦʧʢʝ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳè. 
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ʅʘ ʜʘʥʥʦʡ ʬʦʨʤʝ ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ ʩʠʣʳ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʥʘʟʥʘʯʝʥʠʷ 

ʜʦʧʫʩʢʦʚ, ʚʳʙʨʘʪʴ ʝʜʠʥʠʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ Ra ʠʣʠ Rz. 

  

  

 

 ʂʥʦʧʢʘ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʦʪʨʠʩʦʚʢʠ 
çʆʪʨʠʩʦʚʢʘ ʩ ʨʘʟʤʝʨʘʤʠè. 
 

  

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝè ʠ ʚʳʙʝʨʠʪʝ ʚ 

ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ çʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʧʦʩʪʨʦʝʥʠʝ ʧʦʣʥʦʩʪʴʶ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 
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ʋʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʢʥʝ çʇʝʨʝʤʝʥʥʳʝè. 

ɺʳ ʤʦʞʝʪʝ ʫʧʨʘʚʣʷʪʴ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

-         L - ʜʣʠʥʘ; 

-         Direction - ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ (1 - ʧʨʘʚʦʝ; 0 - ʣʝʚʦʝ); 

-         D1 - ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         d - ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ; 

-         n - ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ; 

-         n2 - ʯʠʩʣʦ ʧʦʜʞʘʪʳʭ ʚʠʪʢʦʚ ʜʣʷ ʦʜʥʦʛʦ ʢʦʥʮʘ ʧʨʫʞʠʥʘ; 

-         n3 - ʯʠʩʣʦ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʢʦʚ ʜʣʷ ʦʜʥʦʛʦ ʢʦʥʮʘ ʧʨʫʞʠʥʳ. 
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ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʧʨʫʞʠʥʳ ʚ ʩʙʦʨʢʫ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ ʧʨʫʞʠʥʳ, ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʚʥʝʰʥʝʡ ʧʝʨʝʤʝʥʥʦʡ L, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʚʠʪʴ ʧʨʫʞʠʥʫ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ.  

ɺ ʧʦʣʝ çʂʦʤʤʝʥʪʘʨʠʡè ʦʢʥʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʤʠ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ: 

-         L0 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

-         L1 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         L2 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         L3 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
  

ɽʩʣʠ ʩʠʣʘ, ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1 ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʟʥʘʯʝʥʠʝ L1 ʚ ʧʦʣʝ 

çʂʦʤʤʝʥʪʘʨʠʡè ʥʝ ʚʳʚʦʜʠʪʩʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ 3D ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʦʜʥʫ ʠ ʪʫʞʝ ʤʦʜʝʣʴ ʧʨʫʞʠʥʳ ʧʦ-ʨʘʟʥʦʤʫ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʚ ʩʙʦʨʢʝ. 
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ɹʝʟ ʨʘʩʯʝʪʘ 

ʇʣʦʩʢʠʡ ʯʝʨʪʝʞ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè ʚʳʙʝʨʠʪʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ --> ʇʣʦʩʢʠʡ ʯʝʨʪʝʞè.  
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ɺ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - ʧʣʦʩʢʠʡ ʯʝʨʪʝʞè, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ: 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ D1; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ d; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ L0; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ n; 

-         ʯʠʩʣʦ ʧʦʜʞʘʪʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʢʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʫʞʠʥʳ; 

-         ʤʦʜʫʣʴ ʩʜʚʠʛʘ G; 

-         ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; 

-         ʤʘʩʩʫ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ. 
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʯʝʨʪʝʞʝ ʜʠʘʛʨʘʤʤʳ ʫʩʪʘʥʦʚʠʪʝ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʧʦʣʷ çɼʠʘʛʨʘʤʤʘè ʠ ʚʚʝʜʠʪʝ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F3; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ L1; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ L2; 
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-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ L3. 
  

ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè. 

  

 

  

ʅʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ, 

ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʦʪʨʠʩʦʚʢʫ ʨʘʟʤʝʨʦʚ ʠ ʦʪʨʠʩʦʚʢʫ ʜʠʘʛʨʘʤʤʳ. 

  

  

 

 ʆʧʮʠʷ çʆʪʨʠʩʦʚʢʘ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʥʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - 
ʧʣʦʩʢʠʡ ʯʝʨʪʝʞè ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʥʘʧʨʦʪʠʚ ʧʦʣʷ çɼʠʘʛʨʘʤʤʘè. 
 

  

ʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ 
  

ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʦʡ ʥʘ ʢʥʦʧʢʝ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳè. 
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ʅʘ ʜʘʥʥʦʡ ʬʦʨʤʝ ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ ʩʠʣʳ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʥʘʟʥʘʯʝʥʠʷ 

ʜʦʧʫʩʢʦʚ, ʚʳʙʨʘʪʴ ʝʜʠʥʠʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ Ra ʠʣʠ Rz. 

  

  

 

 ʂʥʦʧʢʘ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʦʪʨʠʩʦʚʢʠ 
çʆʪʨʠʩʦʚʢʘ ʩ ʨʘʟʤʝʨʘʤʠè. 
 

  

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 3D ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʨʫʞʠʥʳ ʩʞʘʪʠʷè ʚʳʙʝʨʠʪʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ --> ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴè.  
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ɺ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - 3D ʤʦʜʝʣʴè, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ D1; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ d; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ L; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ n; 

-         ʯʠʩʣʦ ʧʦʜʞʘʪʳʭ ʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʚʠʪʢʦʚ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ. 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 3D ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ. 

ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʧʨʫʞʠʥʳ ʚ ʩʙʦʨʢʫ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ ʧʨʫʞʠʥʳ, ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʚʥʝʰʥʝʡ ʧʝʨʝʤʝʥʥʦʡ L, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʚʠʪʴ ʧʨʫʞʠʥʫ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ. 
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ʉʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʂʣʘʩʩʳ ʧʨʫʞʠʥ  

  

ʂʣʘʩʩ ʧʨʫʞʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʝʞʠʤ ʥʘʛʨʫʞʝʥʠʷ ʠ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

  

ʂʣʘʩʩ 

ʧʨʫʞʠʥ 
ɺʠʜ ʧʨʫʞʠʥ ʅʘʛʨʫʞʝʥʠʝ 

ɺʳʥʦʩʣʠʚʦʩʪʴ 

 (ʫʩʪʘʥʦʚʣʝʥʥʘʷ 

ʙʝʟʦʪʢʘʟʥʘʷ 

ʥʘʨʘʙʦʪʢʘ), ʮʠʢʣʳ, ʥʝ 

ʤʝʥʝʝ 

ʀʥʝʨʮʠʦʥʥʦʝ 

ʩʦʫʜʘʨʝʥʠʝ 

ʚʠʪʢʦʚ 

I 
ʉʞʘʪʠʷ ʠ 

ʨʘʩʪʷʞʝʥʠʷ 

ʎʠʢʣʠʯʝʩʢʦʝ 

 

ʆʪʩʫʪʩʪʚʫʝʪ 

II 
ʉʞʘʪʠʷ ʠ 

ʨʘʩʪʷʞʝʥʠʷ 

ʎʠʢʣʠʯʝʩʢʦʝ ʠ 

ʩʪʘʪʠʯʝʩʢʦʝ  

ʆʪʩʫʪʩʪʚʫʝʪ 

III 
ʉʞʘʪʠʷ ʎʠʢʣʠʯʝʩʢʦʝ 

 

ɼʦʧʫʩʢʘʝʪʩʷ 
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ʈʘʟʨʷʜʳ ʧʨʫʞʠʥ  

  

ʈʘʟʨʷʜʳ ʧʨʫʞʠʥ ʦʪʨʘʞʘʶʪ ʩʚʝʜʝ ʥʠʷ ʦ ʜʠʘʧʘʟʦʥʘʭ ʩʠʣ, ʤʘʨʢʘʭ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʫʞʠʥʥʳʭ ʩʪʘʣʝʡ, ʘ 

ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʘʭ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ. 

 

 

 

 

ɻʨʫʧʧʳ ʪʦʯʥʦʩʪʠ ʥʘ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ  

  

ɻʆʉʊ 16118 ï 70 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʠ ʛʨʫʧʧʳ ʪʦʯʥʦʩʪʠ ʧʨʫʞʠʥ ʧʦ ʩʠʣʘʤ ʠʣʠ ʜʝʬʦʨʤʘʮʠʷʤ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʧʨʫʞʠʥʳ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ 

°5%. ʅʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʫʞʠʥ I ʠ II ʢʣʘʩʩʦʚ, ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʠʟ ʧʨʦʚʦʣʦʢʠ ʜʠʘʤʝʪʨʦʤ 1,6 ʤʤ ʠ ʙʦʣʝʝ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ï ʧʨʫʞʠʥʳ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ 

°10%. ʅʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʫʞʠʥ ʚʩʝʭ ʢʣʘʩʩʦʚ, ʢʨʦʤʝ ʪʨʝʭʞʠʣʴʥʳʭ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ï ʧʨʫʞʠʥʳ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ 

°20%. ʅʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʫʞʠʥ ʚʩʝʭ ʢʣʘʩʩʦʚ, ʢʨʦʤʝ ʦʜʥʦʞʠʣʴʥʳʭ ʧʨʫʞʠʥ III ʢʣʘʩʩʘ. 
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ɻʨʫʧʧʳ ʪʦʯʥʦʩʪʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ  

  

ʋʩʪʘʥʦʚʣʝʥʥʳʤ ʛʨʫʧʧʘʤ ʪʦʯʥʦʩʪʠ ʧʦ ʩʠʣʘʤ ʠʣʠ ʜʝʬʦʨʤʘʮʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʠ ʛʨʫʧʧʳ ʪʦʯʥʦʩʪʠ 

ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʉʦʯʝʪʘʥʠʝ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʩ 

ʧʨʝʜʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʥʘ 

ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʥʘʟʥʘʯʝʥʘ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʪʦʯʥʦʩʪʠ, ʪʦ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ;  ʝʩʣʠ ʥʘ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʥʘʟʥʘʯʝʥʘ 

ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʪʦʯʥʦʩʪʠ, ʪʦ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ 

ʧʦ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ. ɺ ʪʝʭʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʣʫʯʘʷʭ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʧʨʝʜʧʨʠʷʪʠʝʤ ï ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʧʦ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʛʨʫʧʧʘʤ ʪʦʯʥʦʩʪʠ, ʯʝʤ ʦʪʚʝʯʘʶʱʠʝ ʥʘʟʥʘʯʝʥʥʦʡ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ ʧʦ ʩʠʣʘʤ ʠʣʠ 

ʜʝʬʦʨʤʘʮʠʷʤ. 

 

 

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ  

  

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʥʘʟʥʘʯʘʶʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 2 ɻʆʉʊ 16118 ï 70. 

  

 

 

 

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʳʩʦʪʳ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ  

  

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʚʳʩʦʪʳ ʧʨʫʞʠʥʳ ʩʞʘʪʠʷ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 
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ɺʝʣʠʯʠʥʘ ʧʨʝʜʝʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʚʳʩʦʪʳ ʧʨʫʞʠʥʳ ʥʘ ʦʜʠʥ ʨʘʙʦʯʠʡ ʚʠʪʦʢ  ʚʳʙʠʨʘʝʪʩʷ ʠʟ 

ʪʘʙʣʠʮʳ 2 ɻʆʉʊ 16118 ï 70. 

  

  

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʦʧʫʩʢʘʝʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʟʥʘʯʝʥʳ ʥʘ ʜʚʝ ʠ ʙʦʣʝʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ, 

ʚʳʩʦʪʘ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʦʯʥʳʤ ʨʘʟʤʝʨʦʤ ʠ ʢʦʥʪʨʦʣʶ ʥʝ ʧʦʜʣʝʞʠʪ. 

 

 

ɼʦʧʫʩʢ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ  

  

ʇʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʪʦʨʮʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʢ ʦʙʨʘʟʫʶʱʝʡ ʧʨʫʞʠʥʳ ʚ 

ʜʦʣʷʭ ʚʳʩʦʪʳ: . 

ʇʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʪʦʨʮʦʚʳʭ ʧʣʦʩʢʦʩʪʝʡ ʢ ʦʙʨʘʟʫʶʱʝʡ ʧʨʫʞʠʥʳ ʚ 

ʜʦʣʷʭ ʜʠʘʤʝʪʨʘ: . 

  

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 

ʇʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʣʷ ʧʨʫʞʠʥ ʛʨʫʧʧʳ ʪʦʯʥʦʩʪʠ 

ʧʝʨʚʦʡ  ʚʪʦʨʦʡ ʪʨʝʪʴʝʡ 

 ʠ  0,02 0,04 0,08 
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ʇʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷ   

 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʨʘʩʪʷʞʝʥʠʷ  

  

ʄʦʜʫʣʴ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʧʨʦʝʢʪʥʳʡ ʠ 

ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʨʘʩʪʷʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ɿʘʧʫʩʢ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʚ ʤʝʥʝʜʞʝʨʝ ʙʠʙʣʠʦʪʝʢ ʧʫʥʢʪʘ çʄʝʭʘʥʠʢʘ: ʇʨʫʞʠʥʳ Ą 

ʇʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷè. 

  

  

  

  

  

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʦʢʥʦ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷè ʨʘʟʙʠʪʦ ʥʘ ʪʨʠ ʯʘʩʪʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ. 

ɺ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʩʣʝʜʥʝʡ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʝ.  

ɺ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʝʢʪʥʳʡ ʠ 

ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ, ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ, ʦʩʫʱʝʩʪʚʠʪʴ 2D ʠ 3D ʧʦʩʪʨʦʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ 

ʧʨʫʞʠʥʳ. 
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ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʨʘʩʪʷʞʝʥʠʷ 

 
ʎʝʣʴʶ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʫʞʠʥʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ. 

ɿʘʜʘʯʘ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

  

  

ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ ʧʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ 13765 ï 86 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʟʘʧʫʩʢʘ ʬʦʨʤʳ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ (ʤʝʪʦʜʠʢʘ ɻʆʉʊ 13765 - 86) ʚʳʙʝʨʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

"ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ --> ʇʦ ʤʝʪʦʜʠʢʝ ɻʆʉʊ 13765 - 86". 

  

 

  

ɺ ʬʦʨʤʝ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2; 

-         ʨʘʙʦʯʠʡ ʭʦʜ ʧʨʫʞʠʥʳ. 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 
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ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

ʅʘ ʬʦʨʤʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʜʚʝ ʚʢʣʘʜʢʠ: çʈʘʩʯʝʪè ʠ çɼʦʧʦʣʥʠʪʝʣʴʥʦè. 

ʅʘ ʚʢʣʘʜʢʝ çʈʘʩʯʝʪè ʚʳʚʦʜʷʪʩʷ ʨʘʩʩʯʠʪʘʥʥʳʝ ʚʘʨʠʘʥʪʳ ʧʨʫʞʠʥ. 

  

 

  

ʅʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʩʠʣʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ F0 ʚ 

ʜʠʘʧʘʟʦʥʝ  (0,1 - 0,25) F3.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ F0 ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ 

çɿʥʘʯʝʥʠʝè. ʋʩʪʘʥʦʚʠʪʝ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ  çʀʩʧʦʣʴʟʦʚʘʪʴ F0è ʠ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʩʠʣʳ F0 ʚʥʫʪʨʠ 

ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 
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ʋʥʠʚʝʨʩʘʣʴʥʳʡ ʨʘʩʯʝʪ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʟʘʧʫʩʢʘ ʬʦʨʤʳ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ (ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ) ʚʳʙʝʨʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

"ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ --> ʋʥʠʚʝʨʩʘʣʴʥʳʡ". 
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ɺ ʬʦʨʤʝ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2; 

-         ʨʘʙʦʯʠʡ ʭʦʜ ʧʨʫʞʠʥʳ. 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 

 
 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 
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ʅʘ ʬʦʨʤʝ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʨʘʩʯʝʪʘ ʧʨʫʞʠʥ. 

ɺʳʜʝʣʠʚ ʠʥʪʝʨʝʩʫʶʱʠʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ, ʚʳ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʇʦʜʨʦʙʥʦè. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴè. ɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʨʘʥʝʝ 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷè. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚʘʨʠʘʥʪʘ ʧʨʫʞʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 

ʅʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ . 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ çɿʥʘʯʝʥʠʝè, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʢʦʨʨʝʢʪʠʨʫʝʪʝ ʧʘʨʘʤʝʪʨʳ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

 

ʉʦʨʪʠʨʦʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ  

  

ɺʳ ʤʦʞʝʪʝ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʷʤ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʤʫ ʧʦʣʶ, ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʥʘ ʟʘʛʦʣʦʚʢʝ 

ʩʦʨʪʠʨʫʝʤʦʛʦ ʧʦʣʷ. ɼʣʷ ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʷʤ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ, ʫʜʝʨʞʠʚʘʷ ʢʣʘʚʠʰʫ Shift, 

ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʟʘʛʦʣʦʚʢʠ ʪʝʭ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʦʨʪʠʨʦʚʢʘ. 

  

  

ʌʠʣʴʪʨ  

  

ɼʣʷ ʟʘʜʘʥʠʷ ʬʠʣʴʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʥʘ ʟʥʘʯʢʝ, ʧʦʷʚʣʷʶʱʝʤʩʷ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ 

ʟʘʛʦʣʦʚʢʘ ʧʦʣʷ ʜʘʥʥʳʭ, ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʩʧʠʩʢʝ ʧʨʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʠ ʥʘʧʨʦʪʠʚ ʪʝʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚ ʬʠʣʴʪʨ. 

  



ʉ ʪʨʘʥ ʠʮ ʘ | 48 

 

 

  

  

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʘʨʠʘʥʪʝ ʨʘʩʯʝʪʘ  

  

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ʨʘʩʯʝʪʘ, ʚʳʜʝʣʠʪʝ ʚʘʨʠʘʥʪ 

ʨʘʩʯʝʪʘ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʦʜʨʦʙʥʦè. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ  

  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ "ɼʠʘʛʨʘʤʤʘ" ʥʘ ʬʦʨʤʝ 
"ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ". 
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ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʢ ʧʨʫʞʠʥʝ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʠʣʠ ʜʣʠʥʫ, ʚʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ F=f(S). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ 

ʧʨʫʞʠʥʳ) ʠʣʠ Sp (ʜʝʬʦʨʤʘʮʠʷ) ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ ʩʠʣʳ Fp. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ S=f(F). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʩʠʣʳ (Fp) ʙʫʜʫʪ 

ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ ʧʨʫʞʠʥʳ) ʠ Sp (ʜʝʬʦʨʤʘʮʠʷ). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʟʥʘʯʝʥʠʝ ʩʠʣ F1 (ʩʠʣʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ) ʠ F2 (ʩʠʣʘ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ) ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ "ʇʦʢʘʟʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ F1 ʠ F2". 

ʇʘʨʘʤʝʪʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʫʞʠʥʳ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ 

ʧʫʪʝʤ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʥʘ ʚʢʣʘʜʢʘʭ F=f(S) ʠʣʠ S=f(F), ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠ. 

ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʚʝʜʠʪʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʥʘ ʣʠʥʠʶ, 

ʦʪʦʙʨʘʞʘʶʱʫʶ ʟʥʘʯʝʥʠʝ Fp ʥʘ ʜʠʘʛʨʘʤʤʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʠʟʤʝʥʝʥʠʝ ʢʫʨʩʦʨʘ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ. ʋʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʧʝʨʝʪʘʱʠʪʝ ʣʠʥʠʶ ʦʧʨʝʜʝʣʷʶʱʫʶ Fp ʜʦ ʥʫʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ.  
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ʉʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ  

  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè ʥʘ ʬʦʨʤʝ 

çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. ʉʦʭʨʘʥʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʛʨʫʟʠʪʴ ʯʝʨʝʟ ʢʦʤʘʥʜʫ ʛʣʘʚʥʦʛʦ 

ʤʝʥʶ çɿʘʛʨʫʟʠʪʴ ʩʦʭʨʘʥʝʥʥʳʡ ʨʘʩʯʝʪè ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷè. 

  

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʨʘʩʪʷʞʝʥʠʷ  

  

ʎʝʣʴʶ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

 

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘʞʤʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

ʢʥʦʧʢʫ çʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪè --> çʇʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤè. 
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ɺ ʬʦʨʤʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ; 

-         ʩʠʣʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
  

ʉʠʣʘ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
  

 

  

ʀʟ ʬʦʨʤʫʣʳ ʚʠʜʥʦ, ʯʪʦ ʩʠʣʘ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F3 ʟʘʚʠʩʠʪ ʦʪ ʩʠʣʳ ʧʨʫʞʠʥʳ 
ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2 ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʥʝʨʮʠʦʥʥʦʛʦ ʟʘʟʦʨʘ. ʆʪʥʦʩʠʪʝʣʴʥʳʡ ʠʥʝʨʮʠʦʥʥʳʡ ʟʘʟʦʨ 
ʟʘʜʘʥ ʠʥʪʝʨʚʘʣʦʤ ʟʥʘʯʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʥʘʯʝʥʠʝ ʩʠʣʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʤʦʞʝʪ 
ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʟʥʘʯʝʥʠʡ.  
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ʀʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʟʥʘʯʝʥʠʝ ʩʠʣʳ F3 ʫʢʘʟʘʥ ʚ ʢʚʘʜʨʘʪʥʳʭ 

ʩʢʦʙʢʘʭ, ʧʦʩʣʝ ʬʦʨʤʫʣʳ, ʧʦ ʢʦʪʦʨʦʡ ʚʳʯʠʩʣʷʝʪʩʷ F3. 
ʀʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʥʝʨʮʠʦʥʥʦʛʦ ʟʘʟʦʨʘ ʜʣʷ ʧʨʫʞʠʥ ʨʘʩʪʷʞʝʥʠʷ: 

 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 

  

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

  

  

  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʫʞʠʥʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʧʨʦʯʥʦʩʪʠ, ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ, 

ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʝ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʝʥʦ. 

  

 

  

ɽʩʣʠ ʧʨʫʞʠʥʘ ʧʨʦʭʦʜʠʪ ʧʦ ʧʨʦʯʥʦʩʪʠ, ʥʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 
ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ. 
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ʇʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ . 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ çɿʥʘʯʝʥʠʝè, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 

  

 

  

  

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʥʘʞʤʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

ʢʥʦʧʢʫ çʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪè --> çʇʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤè. 
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ɺ ʬʦʨʤʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʙʝʟ ʟʘʮʝʧʦʚ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʙʝʟ ʟʘʮʝʧʦʚ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʙʝʟ ʟʘʮʝʧʦʚ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʙʝʟ ʟʘʮʝʧʦʚ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
  

ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ d, D1, n, L3 ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʠʣʳ F3, ʠ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʚʳʙʨʘʪʴ ʟʥʘʯʝʥʠʝ L2 = [L2 min; L2 max], ʧʨʠ ʢʦʪʦʨʦʤ  ʙʫʜʝʪ ʪʘʢʘʷ ʩʠʣʘ F2, ʯʪʦ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʠʥʝʨʮʠʦʥʥʳʡ 

ʟʘʟʦʨ ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʳʙʨʘʥʥʦʤʫ ʢʣʘʩʩʫ ʧʨʫʞʠʥʳ. 

ʀʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʠʥʝʨʮʠʦʥʥʦʛʦ ʟʘʟʦʨʘ ʧʨʫʞʠʥ ʨʘʩʪʷʞʝʥʠʷ: 

 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 
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ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

  

 

  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʫʞʠʥʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʧʨʦʯʥʦʩʪʠ, ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ, 

ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʝ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʝʥʦ. 

  

 

  

ɽʩʣʠ ʧʨʫʞʠʥʘ ʧʨʦʭʦʜʠʪ ʧʦ ʧʨʦʯʥʦʩʪʠ, ʥʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 
ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ . 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ çɿʥʘʯʝʥʠʝè, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ  

  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʫʞʠʥʳ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ "ɼʠʘʛʨʘʤʤʘ" ʥʘ ʬʦʨʤʝ 
"ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ". 
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ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩʠʣʫ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʣʦʞʠʪʴ ʢ ʧʨʫʞʠʥʝ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʟʘʜʘʥʥʫʶ ʜʝʬʦʨʤʘʮʠʶ ʠʣʠ ʜʣʠʥʫ, ʚʳʙʝʨʠʪʝ ʚʢʣʘʜʢʫ F=f(S). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ 

ʧʨʫʞʠʥʳ) ʠʣʠ Sp (ʜʝʬʦʨʤʘʮʠʷ) ʙʫʜʝʪ ʨʘʩʩʯʠʪʘʥʦ ʟʥʘʯʝʥʠʝ ʩʠʣʳ Fp. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʠ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʟʘʜʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʢʣʘʜʢʫ S=f(F). ʇʦʩʣʝ ʚʚʦʜʘ ʟʥʘʯʝʥʠʷ ʩʠʣʳ (Fp) ʙʫʜʫʪ 

ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ Lp (ʜʣʠʥʘ ʧʨʫʞʠʥʳ) ʠ Sp (ʜʝʬʦʨʤʘʮʠʷ). 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʦʙʨʘʟʠʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ ʟʥʘʯʝʥʠʝ ʩʠʣ F1 (ʩʠʣʘ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ 

ʜʝʬʦʨʤʘʮʠʠ) ʠ F2 (ʩʠʣʘ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ) ʚʳʙʝʨʠʪʝ ʦʧʮʠʶ "ʇʦʢʘʟʘʪʴ ʥʘ ʜʠʘʛʨʘʤʤʝ F1 ʠ F2". 

ʇʘʨʘʤʝʪʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʫʞʠʥʳ, ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ 

ʧʫʪʝʤ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʥʘ ʚʢʣʘʜʢʘʭ F=f(S) ʠʣʠ S=f(F), ʘ ʪʘʢʞʝ ʛʨʘʬʠʯʝʩʢʠ. 

ʇʨʠ ʛʨʘʬʠʯʝʩʢʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʚʝʜʠʪʝ ʫʢʘʟʘʪʝʣʴ ʤʳʰʠ ʥʘ ʣʠʥʠʶ, 

ʦʪʦʙʨʘʞʘʶʱʫʶ ʟʥʘʯʝʥʠʝ Fp ʥʘ ʜʠʘʛʨʘʤʤʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʠʟʤʝʥʝʥʠʝ ʢʫʨʩʦʨʘ ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ. ʋʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʧʝʨʝʪʘʱʠʪʝ ʣʠʥʠʶ ʦʧʨʝʜʝʣʷʶʱʫʶ Fp ʜʦ ʥʫʞʥʦʛʦ ʧʦʣʦʞʝʥʠʷ.  
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ʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷ 

ʇʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ 

ʇʣʦʩʢʠʡ ʯʝʨʪʝʞ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ 

ʚʳʙʝʨʠʪʝ çʇʣʦʩʢʠʡ ʯʝʨʪʝʞè, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳè. 
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ʅʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳè ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ, ʧʘʨʘʤʝʪʨʳ 

ʟʘʮʝʧʦʚ, ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʦʪʨʠʩʦʚʢʫ ʨʘʟʤʝʨʦʚ ʠ ʦʪʨʠʩʦʚʢʫ ʜʠʘʛʨʘʤʤʳ. 

 

ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ  

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ 

ʧʨʫʞʠʥʳ ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʟʘʮʝʧʦʚ. 
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ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè, ʪʦ ʨʘʟʤʝʨʳ ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʣʝʚʦʛʦ 

ʟʘʮʝʧʘ. 

ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʡ ʦʧʮʠʠ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʨʘʟʣʠʯʥʳʡ ʪʠʧ 

ʟʘʮʝʧʦʚ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ. 

  

 

ʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ  

  

ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʦʡ ʥʘ ʢʥʦʧʢʝ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳè. 
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ʅʘ ʜʘʥʥʦʡ ʬʦʨʤʝ ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ ʩʠʣʳ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʥʘʟʥʘʯʝʥʠʷ 

ʜʦʧʫʩʢʦʚ, ʚʳʙʨʘʪʴ ʝʜʠʥʠʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ Ra ʠʣʠ Rz. 

  

  
  

 

ʂʥʦʧʢʘ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʦʪʨʠʩʦʚʢʠ 
çʆʪʨʠʩʦʚʢʘ ʩ ʨʘʟʤʝʨʘʤʠè. 
 

  
  

  

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝè ʠ ʚʳʙʝʨʠʪʝ ʚ 

ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ çʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴè, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ "ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ". 
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ɺ ʦʢʥʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʧʨʫʞʠʥʳ 

ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʟʘʮʝʧʦʚ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çOKè ʥʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʧʨʦʠʟʦʡʜʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʠʟʫʘʣʴʥʦ ʧʦʜʦʙʨʘʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʫʞʠʥʳ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʢʥʝ çʇʝʨʝʤʝʥʥʳʝè. 

ɺʳ ʤʦʞʝʪʝ ʫʧʨʘʚʣʷʪʴ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

-         L - ʜʣʠʥʘ, ʤʤ; 

-         Direction - ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ (1 - ʧʨʘʚʦʝ; 0 - ʣʝʚʦʝ); 

-         D1 -  ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ, ʤʤ; 

-         d - ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ, ʤʤ; 

.......................................................................................................................... 

-        ʧʘʨʘʤʝʪʨʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʪʠʧʘ ʚʳʙʨʘʥʥʦʛʦ ʟʘʮʝʧʘ; 

.......................................................................................................................... 
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ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʧʨʫʞʠʥʳ ʚ ʩʙʦʨʢʫ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ ʧʨʫʞʠʥʳ, ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʚʥʝʰʥʝʡ ʧʝʨʝʤʝʥʥʦʡ L, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʚʠʪʴ ʧʨʫʞʠʥʫ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ.  

ɺ ʧʦʣʝ çʂʦʤʤʝʥʪʘʨʠʡè ʦʢʥʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʤʠ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ: 

-         L0 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

-         L1 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         L2 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         L3 ï ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ. 
  

ɽʩʣʠ ʩʠʣʘ, ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1 ʨʘʚʥʘ ʥʫʣʶ, ʪʦ ʟʥʘʯʝʥʠʝ L1 ʚ ʧʦʣʝ 

çʂʦʤʤʝʥʪʘʨʠʡè ʥʝ ʚʳʚʦʜʠʪʩʷ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ 3D ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʦʜʥʫ ʠ ʪʫ ʞʝ ʤʦʜʝʣʴ ʧʨʫʞʠʥʳ ʧʦ-ʨʘʟʥʦʤʫ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʚ ʩʙʦʨʢʝ. 
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ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ  

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ 

ʧʨʫʞʠʥʳ ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʟʘʮʝʧʦʚ. 
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ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè, ʪʦ ʨʘʟʤʝʨʳ ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʣʝʚʦʛʦ 

ʟʘʮʝʧʘ. 

ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʡ ʦʧʮʠʠ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʨʘʟʣʠʯʥʳʡ ʪʠʧ 

ʟʘʮʝʧʦʚ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ. 

  

ɹʝʟ ʨʘʩʯʝʪʘ 

ʇʣʦʩʢʠʡ ʯʝʨʪʝʞ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷè ʚʳʙʝʨʠʪʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ --> ʇʣʦʩʢʠʡ ʯʝʨʪʝʞè.  
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ɺ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - ʧʣʦʩʢʠʡ ʯʝʨʪʝʞè, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ: 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ D1; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ d; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ n; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʙʝʟ ʟʘʮʝʧʦʚ L0; 

-         ʤʦʜʫʣʴ ʩʜʚʠʛʘ G; 

-         ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ; 

-         ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʘʩʘʪʝʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ; 

-         ʤʘʪʝʨʠʘʣ. 
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʯʝʨʪʝʞʝ ʜʠʘʛʨʘʤʤʳ ʫʩʪʘʥʦʚʠʪʝ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʧʦʣʷ çɼʠʘʛʨʘʤʤʘè ʠ ʚʚʝʜʠʪʝ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʩʠʣʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ F0; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F1; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ F2; 

-         ʩʠʣʫ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ F3; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʙʝʟ ʟʘʮʝʧʦʚ L1; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ ʙʝʟ ʟʘʮʝʧʦʚ L2; 
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-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʙʝʟ ʟʘʮʝʧʦʚ L3. 
  

ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè. 

  

 

  

ʅʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳè ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ, ʧʘʨʘʤʝʪʨʳ 

ʟʘʮʝʧʦʚ, ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʦʪʨʠʩʦʚʢʫ ʨʘʟʤʝʨʦʚ ʠ ʦʪʨʠʩʦʚʢʫ ʜʠʘʛʨʘʤʤʳ. 

  

  

 

 ʆʧʮʠʷ çʆʪʨʠʩʦʚʢʘ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʥʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - 
ʧʣʦʩʢʠʡ ʯʝʨʪʝʞè ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʥʘʧʨʦʪʠʚ ʧʦʣʷ çɼʠʘʛʨʘʤʤʘè. 
 

  

 

ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ  

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ 

ʧʨʫʞʠʥʳ ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʟʘʮʝʧʦʚ. 
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ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè, ʪʦ ʨʘʟʤʝʨʳ ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʣʝʚʦʛʦ 

ʟʘʮʝʧʘ. 

ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʡ ʦʧʮʠʠ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʨʘʟʣʠʯʥʳʡ ʪʠʧ 

ʟʘʮʝʧʦʚ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ. 

  

ʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ  

  

ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʦʡ ʥʘ ʢʥʦʧʢʝ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳè. 
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ʅʘ ʜʘʥʥʦʡ ʬʦʨʤʝ ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ ʩʠʣʳ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ ʠʟʦʙʨʘʞʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ, ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ʥʘʟʥʘʯʝʥʠʷ 

ʜʦʧʫʩʢʦʚ, ʚʳʙʨʘʪʴ ʝʜʠʥʠʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ Ra ʠʣʠ Rz. 

  

  
  

 

ʂʥʦʧʢʘ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʦʪʨʠʩʦʚʢʠ 
çʆʪʨʠʩʦʚʢʘ ʩ ʨʘʟʤʝʨʘʤʠè. 
 

  
  

  

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 3D ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷè ʚʳʙʝʨʠʪʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ --> ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴè.  
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ɺ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - 3D ʤʦʜʝʣʴè, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ D1; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ d; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ n; 

-         ʜʣʠʥʫ ʧʨʫʞʠʥʳ ʙʝʟ ʟʘʮʝʧʦʚ L; 

-         ʤʘʪʝʨʠʘʣ. 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʟʘʮʝʧʦʚè. 
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ɺ ʦʢʥʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʧʨʫʞʠʥʳ 

ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʟʘʮʝʧʦʚ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çOKè ʥʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʧʨʦʠʟʦʡʜʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʧʨʫʞʠʥʳ ʚ ʩʙʦʨʢʫ ʚʳ ʤʦʞʝʪʝ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ ʧʨʫʞʠʥʳ, ʟʘ ʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ 

ʚʥʝʰʥʝʡ ʧʝʨʝʤʝʥʥʦʡ L, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʩʪʘʚʠʪʴ ʧʨʫʞʠʥʫ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʦʝ.  
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ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ  

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ 

ʧʨʫʞʠʥʳ ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ ʟʘʮʝʧʦʚ. 
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ɽʩʣʠ ʚʢʣʶʯʝʥʘ ʦʧʮʠʷ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè, ʪʦ ʨʘʟʤʝʨʳ ʟʘʜʘʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʣʝʚʦʛʦ 

ʟʘʮʝʧʘ. 

ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʡ ʦʧʮʠʠ çʆʜʠʥʘʢʦʚʳʝ ʟʘʮʝʧʳ ʩ ʜʚʫʭ ʩʪʦʨʦʥè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʨʘʟʣʠʯʥʳʡ ʪʠʧ 

ʟʘʮʝʧʦʚ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ ʠʣʠ ʫʩʪʘʥʦʚʠʪʴ ʨʘʟʣʠʯʥʳʝ ʧʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ. 

  

 

ʉʧʨʘʚʦʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷ 

ʂʣʘʩʩʳ ʧʨʫʞʠʥ  

  

ʂʣʘʩʩ ʧʨʫʞʠʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʝʞʠʤ ʥʘʛʨʫʞʝʥʠʷ ʠ ʚʳʥʦʩʣʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ. 
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ʂʣʘʩʩ 

ʧʨʫʞʠʥ 
ɺʠʜ ʧʨʫʞʠʥ ʅʘʛʨʫʞʝʥʠʝ 

ɺʳʥʦʩʣʠʚʦʩʪʴ 

 (ʫʩʪʘʥʦʚʣʝʥʥʘʷ 

ʙʝʟʦʪʢʘʟʥʘʷ 

ʥʘʨʘʙʦʪʢʘ), ʮʠʢʣʳ, ʥʝ 

ʤʝʥʝʝ 

ʀʥʝʨʮʠʦʥʥʦʝ 

ʩʦʫʜʘʨʝʥʠʝ 

ʚʠʪʢʦʚ 

I 
ʉʞʘʪʠʷ ʠ 

ʨʘʩʪʷʞʝʥʠʷ 

ʎʠʢʣʠʯʝʩʢʦʝ 

 

ʆʪʩʫʪʩʪʚʫʝʪ 

II 
ʉʞʘʪʠʷ ʠ 

ʨʘʩʪʷʞʝʥʠʷ 

ʎʠʢʣʠʯʝʩʢʦʝ ʠ 

ʩʪʘʪʠʯʝʩʢʦʝ  

ʆʪʩʫʪʩʪʚʫʝʪ 

III 
ʉʞʘʪʠʷ ʎʠʢʣʠʯʝʩʢʦʝ 

 

ɼʦʧʫʩʢʘʝʪʩʷ 

  

ʈʘʟʨʷʜʳ ʧʨʫʞʠʥ  

  

ʈʘʟʨʷʜʳ ʧʨʫʞʠʥ ʦʪʨʘʞʘʶʪ ʩʚʝʜʝ ʥʠʷ ʦ ʜʠʘʧʘʟʦʥʘʭ ʩʠʣ, ʤʘʨʢʘʭ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʫʞʠʥʥʳʭ ʩʪʘʣʝʡ, ʘ 

ʪʘʢʞʝ ʥʦʨʤʘʪʠʚʘʭ ʧʦ ʜʦʧʫʩʢʘʝʤʳʤ ʥʘʧʨʷʞʝʥʠʷʤ. 
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ɻʨʫʧʧʳ ʪʦʯʥʦʩʪʠ ʥʘ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ  

  

ɻʆʉʊ 16118 ï 70 ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʪʨʠ ʛʨʫʧʧʳ ʪʦʯʥʦʩʪʠ ʧʨʫʞʠʥ ʧʦ ʩʠʣʘʤ ʠʣʠ ʜʝʬʦʨʤʘʮʠʷʤ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ï ʧʨʫʞʠʥʳ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ 

°5%. ʅʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʫʞʠʥ I ʠ II ʢʣʘʩʩʦʚ, ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʠʟ ʧʨʦʚʦʣʦʢʠ ʜʠʘʤʝʪʨʦʤ 1,6 ʤʤ ʠ ʙʦʣʝʝ. 

ɺʪʦʨʘʷ ʛʨʫʧʧʘ ï ʧʨʫʞʠʥʳ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ 

°10%. ʅʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʫʞʠʥ ʚʩʝʭ ʢʣʘʩʩʦʚ, ʢʨʦʤʝ ʪʨʝʭʞʠʣʴʥʳʭ. 

ʊʨʝʪʴʷ ʛʨʫʧʧʘ ï ʧʨʫʞʠʥʳ ʩ ʜʦʧʫʩʢʘʝʤʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ 

°20%. ʅʘʟʥʘʯʘʝʪʩʷ ʜʣʷ ʧʨʫʞʠʥ ʚʩʝʭ ʢʣʘʩʩʦʚ, ʢʨʦʤʝ ʦʜʥʦʞʠʣʴʥʳʭ ʧʨʫʞʠʥ III ʢʣʘʩʩʘ. 

 
 

ɻʨʫʧʧʳ ʪʦʯʥʦʩʪʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ  

  

ʋʩʪʘʥʦʚʣʝʥʥʳʤ ʛʨʫʧʧʘʤ ʪʦʯʥʦʩʪʠ ʧʦ ʩʠʣʘʤ ʠʣʠ ʜʝʬʦʨʤʘʮʠʷʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʠ ʛʨʫʧʧʳ ʪʦʯʥʦʩʪʠ 

ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʉʦʯʝʪʘʥʠʝ ʧʦ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ ʧʨʝʜʝʣʴʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʥʘ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʩ 

ʧʨʝʜʝʣʴʥʳʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʥʘ 

ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʥʘʟʥʘʯʝʥʘ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʪʦʯʥʦʩʪʠ, ʪʦ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʧʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ;  ʝʩʣʠ ʥʘ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ ʥʘʟʥʘʯʝʥʘ 

ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʪʦʯʥʦʩʪʠ, ʪʦ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ 

ʧʦ ʪʨʝʪʴʝʡ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ. ɺ ʪʝʭʥʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʩʣʫʯʘʷʭ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʦ ʩʦʛʣʘʩʦʚʘʥʠʶ ʩ ʧʨʝʜʧʨʠʷʪʠʝʤ ï ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʜʦʧʫʩʢʘʝʪʩʷ ʥʘʟʥʘʯʘʪʴ ʧʦ 

ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʛʨʫʧʧʘʤ ʪʦʯʥʦʩʪʠ, ʯʝʤ ʦʪʚʝʯʘʶʱʠʝ ʥʘʟʥʘʯʝʥʥʦʡ ʛʨʫʧʧʝ ʪʦʯʥʦʩʪʠ ʧʦ ʩʠʣʘʤ ʠʣʠ 

ʜʝʬʦʨʤʘʮʠʷʤ. 

 
 

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʨʫʞʥʦʛʦ ʜʠʘʤʝʪʨʘ  

  

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘ ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʥʘʟʥʘʯʘʶʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 2 ɻʆʉʊ 16118 ï 70. 
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ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʜʣʠʥʳ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷ ʚ ʩʚʦʙʦʜʥʦʤ 

ʩʦʩʪʦʷʥʠʠ  

  

ʇʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʜʣʠʥʳ ʧʨʫʞʠʥʳ ʨʘʩʪʷʞʝʥʠʷ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ: 

  

  

 - ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʜʠʘʤʝʪʨʘ ʧʨʦʚʦʣʦʢʠ, ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʪʘʙʣʠʮʳ 

ʩʪʘʥʜʘʨʪʘ ʥʘ ʧʨʦʚʦʣʦʢʫ. 

  - ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʜʣʠʥʳ ʟʘʮʝʧʘ, ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʩʪʨʫʢʮʠʠ 

ʟʘʮʝʧʘ ʠ ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʦʯʥʦʩʪʠ ʧʨʫʞʠʥʳ. 

 - ʧʨʝʜʝʣʴʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʦʣʥʦʛʦ ʯʠʩʣʘ ʚʠʪʢʦʚ, ʚʳʙʠʨʘʶʪ ʠʟ ʪʘʙʣʠʮʳ 2 ɻʆʉʊ 16118 ï 70. 

  

  

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʦʧʫʩʢʘʝʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʥʘʟʥʘʯʝʥʳ ʥʘ ʜʚʝ ʠ ʙʦʣʝʝ ʩʠʣʳ ʠʣʠ ʜʝʬʦʨʤʘʮʠʠ, 

ʜʣʠʥʘ ʧʨʫʞʠʥʳ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʦʯʥʳʤ ʨʘʟʤʝʨʦʤ ʠ ʢʦʥʪʨʦʣʶ ʥʝ ʧʦʜʣʝʞʠʪ. 
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ʇʨʫʞʠʥʳ ʢʨʫʯʝʥʠʷ   

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷ 

  

  

ʄʦʜʫʣʴ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷè ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʧʨʦʝʢʪʥʳʡ ʠ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ 

ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʠʪʴ ʧʦʩʪʨʦʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ɿʘʧʫʩʢ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨʦʤ ʚ ʤʝʥʝʜʞʝʨʝ ʙʠʙʣʠʦʪʝʢ ʧʫʥʢʪʘ çʄʝʭʘʥʠʢʘ: ʇʨʫʞʠʥʳ Ą 

ʇʨʫʞʠʥʳ ʢʨʫʯʝʥʠʷè. 

 

  

 

  

 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʦʢʥʦ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷè ʨʘʟʙʠʪʦ ʥʘ ʪʨʠ ʯʘʩʪʠ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʛʣʘʚʥʦʝ ʤʝʥʶ. 

ɺ ʣʝʚʦʡ ʩʪʦʨʦʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʩʣʝʜʥʝʡ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʝ.  

ɺ ʧʨʘʚʦʡ ʩʪʦʨʦʥʝ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʳ ʢʥʦʧʢʠ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʝʢʪʥʳʡ ʠ 

ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ, ʧʨʦʩʤʦʪʨʝʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ, ʦʩʫʱʝʩʪʚʠʪʴ 2D ʠ 3D ʧʦʩʪʨʦʝʥʠʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ 

ʧʨʫʞʠʥʳ. 
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ʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷ 

  

ʎʝʣʴʶ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʫʞʠʥʳ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʘʜʘʥʥʳʤ ʥʘʛʨʫʟʢʘʤ ʠ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ. ʈʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʦʩʥʦʚʥʦʛʦ 

ʫʩʣʦʚʠʷ ʧʨʦʯʥʦʩʪʠ: 

 

 - ʥʘʧʨʷʞʝʥʠʝ ʥʦʨʤʘʣʴʥʦʝ ʧʨʠ ʠʟʛʠʙʝ ʧʦʜ ʥʘʛʨʫʟʢʦʡ , ʄʇʘ; 

 - ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʠʟʛʠʙ, ʄʇʘ. 

ɿʘʜʘʯʘ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʦʝ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʢʨʠʪʝʨʠʷʤ. 

  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  

  

ɼʣʷ ʟʘʧʫʩʢʘ ʬʦʨʤʳ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʘʞʤʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ ʢʥʦʧʢʫ çʇʨʦʝʢʪʥʳʡ ʨʘʩʯʝʪè. 

  

 

  

ɺ ʬʦʨʤʝ ʧʨʦʝʢʪʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʤʦʤʝʥʪ ʩʠʣʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ M1; 

-         ʤʦʤʝʥʪ ʩʠʣʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ M2; 

-         ʫʛʦʣ ʨʘʙʦʯʝʛʦ ʭʦʜʘ. 
  



ʉ ʪʨʘʥ ʠʮ ʘ | 81 

 

 

ʄʦʤʝʥʪ ʩʠʣʳ, ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʄ1 ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ (0,1 ï 0,5) ʄ2, 
ʠʣʠ ʙʳʪʴ ʨʘʚʥʳʤ ʥʫʣʶ, ʝʩʣʠ ʫʩʪʘʥʦʚʦʯʥʘʷ ʥʘʛʨʫʟʢʘ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ. 
 

  
  

ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 

 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  

  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

  

 

  

ʅʘ ʬʦʨʤʝ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʘʨʠʘʥʪʳ ʨʘʩʯʝʪʘ ʧʨʫʞʠʥ. 

ɺʳʜʝʣʠʚ ʠʥʪʝʨʝʩʫʶʱʠʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ, ʚʳ ʤʦʞʝʪʝ ʧʨʦʩʤʦʪʨʝʪʴ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ, ʥʘʞʘʚ ʢʥʦʧʢʫ çʇʦʜʨʦʙʥʦè. 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴè. ɿʘʛʨʫʟʠʪʴ ʜʘʥʥʳʝ ʨʘʥʝʝ 

ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʧʫʥʢʪʘ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ 

ʢʨʫʯʝʥʠʷè. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʚʘʨʠʘʥʪʘ ʧʨʫʞʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè. 

ʅʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ . 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ çɿʥʘʯʝʥʠʝè, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʩʢʦʨʨʝʢʪʠʨʫʝʪʝ ʧʘʨʘʤʝʪʨʳ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè. 

  

ʇʦʜʨʦʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʘʨʠʘʥʪʝ ʨʘʩʯʝʪʘ  

  

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʨʝʜʣʘʛʘʝʤʦʤ ʚʘʨʠʘʥʪʝ ʨʘʩʯʝʪʘ, ʚʳʜʝʣʠʪʝ ʚʘʨʠʘʥʪ 

ʨʘʩʯʝʪʘ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʦʜʨʦʙʥʦè. 
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ʉ ʪʨʘʥ ʠʮ ʘ | 84 

 
 

ʉʦʨʪʠʨʦʚʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ  

  

ɺʳ ʤʦʞʝʪʝ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʷʤ.  

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʦʪʩʦʨʪʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʧʦ ʦʜʥʦʤʫ ʧʦʣʶ, ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʥʘ ʟʘʛʦʣʦʚʢʝ 

ʩʦʨʪʠʨʫʝʤʦʛʦ ʧʦʣʷ. ɼʣʷ ʩʦʨʪʠʨʦʚʢʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʧʦʣʷʤ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʦ, ʫʜʝʨʞʠʚʘʷ ʢʣʘʚʠʰʫ Shift, 

ʱʝʣʢʥʫʪʴ ʤʳʰʢʦʡ ʟʘʛʦʣʦʚʢʠ ʪʝʭ ʧʦʣʝʡ ʜʘʥʥʳʭ, ʧʦ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩʦʨʪʠʨʦʚʢʘ. 

  

 

ʌʠʣʴʪʨ  

  

ɼʣʷ ʟʘʜʘʥʠʷ ʬʠʣʴʪʨʘ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʥʘ ʟʥʘʯʢʝ, ʧʦʷʚʣʷʶʱʝʤʩʷ ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ 

ʟʘʛʦʣʦʚʢʘ ʧʦʣʷ ʜʘʥʥʳʭ, ʠ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʩʧʠʩʢʝ ʧʨʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʠ ʥʘʧʨʦʪʠʚ ʪʝʭ ʟʥʘʯʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʚ ʬʠʣʴʪʨ. 

  

 

  

 

ʉʦʭʨʘʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ  

 

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʉʦʭʨʘʥʠʪʴè ʥʘ ʬʦʨʤʝ 

çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. ʉʦʭʨʘʥʝʥʥʳʝ ʜʘʥʥʳʝ ʤʦʞʥʦ ʙʫʜʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʟʘʛʨʫʟʠʪʴ ʯʝʨʝʟ ʢʦʤʘʥʜʫ ʛʣʘʚʥʦʛʦ 

ʤʝʥʶ çɿʘʛʨʫʟʠʪʴ ʩʦʭʨʘʥʝʥʥʳʡ ʨʘʩʯʝʪè ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷè. 
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ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷ  

  

ʎʝʣʴʶ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʨʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʳʭ ʥʘʛʨʫʟʢʘʭ. 

  

 ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘʞʤʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

ʢʥʦʧʢʫ çʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪè --> çʇʦ ʩʠʣʦʚʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤè. 

  

 

  

ɺ ʬʦʨʤʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ; 

-         ʤʦʤʝʥʪ ʩʠʣʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ M1; 

-         ʤʦʤʝʥʪ ʩʠʣʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ M2; 

-         ʟʘʟʦʨ ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʧʨʫʞʠʥʳ. 
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ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 

  

 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

  

 

  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʫʞʠʥʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʧʨʦʯʥʦʩʪʠ, ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ, 

ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʝ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʝʥʦ. 

  

 

  

  

ɽʩʣʠ ʧʨʫʞʠʥʘ ʧʨʦʭʦʜʠʪ ʧʦ ʧʨʦʯʥʦʩʪʠ, ʥʘ ʚʢʣʘʜʢʝ çɼʦʧʦʣʥʠʪʝʣʴʥʦè ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 
ʧʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʨʫʞʠʥʳ. 

ʇʘʨʘʤʝʪʨʳ ʜʦʩʪʫʧʥʳʝ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʦʪʤʝʯʝʥʳ ʟʥʘʯʢʦʤ . 
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ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʱʝʣʢʥʠʪʝ ʤʳʰʢʦʡ ʥʘ ʧʦʣʝ çɿʥʘʯʝʥʠʝè, ʧʦʩʣʝ 

ʵʪʦʛʦ ʚʚʝʜʠʪʝ ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʚʥʫʪʨʠ ʠʥʪʝʨʚʘʣʘ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ. 

  

 

  

 

ʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ  
  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʧʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʥʘʞʤʠʪʝ ʥʘ ʛʣʘʚʥʦʡ ʬʦʨʤʝ 

ʢʥʦʧʢʫ çʇʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʝʪè --> çʇʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤè. 
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ɺ ʬʦʨʤʝ ʧʨʦʚʝʨʦʯʥʦʛʦ ʨʘʩʯʝʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʢʣʘʩʩ ʧʨʫʞʠʥʳ; 

-         ʨʘʟʨʷʜ ʧʨʫʞʠʥʳ; 

-         ʤʘʪʝʨʠʘʣ; 

-         ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ; 

-         ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ; 

-         ʟʘʟʦʨ ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʧʨʫʞʠʥʳ.  
  

ʏʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ ʠʩʭʦʜʷ ʠʟ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʫʞʠʥʳ, ʪ.ʝ. ʧʦʩʪʦʷʥʩʪʚʘ ʝʝ ʦʩʠ, 

ʜʦʣʞʥʦ ʙʳʪʴ: 

 

  

ʄʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʋʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ: 

  

 

  

ʋʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ: 

  

 

  

ɿʘʟʦʨ ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʧʨʫʞʠʥʳ ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ: 

  

 

  

ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʈʘʩʩʯʠʪʘʪʴè. 

  

ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ  
  

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʘ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘè. 

  

 

  

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʨʫʞʠʥʘ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ ʧʨʦʯʥʦʩʪʠ, ʙʫʜʝʪ ʚʳʜʘʥʦ ʩʦʦʙʱʝʥʠʝ, 

ʩʠʛʥʘʣʠʟʠʨʫʶʱʝʝ ʦ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʝ ʧʨʦʯʥʦʩʪʠ ʥʝ ʚʳʧʦʣʥʝʥʦ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʯʠʩʣʘ ʚʠʪʢʦʚ ʯʝʨʝʟ ʫʛʦʣ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ  
  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʚʠʪʢʦʚ ʧʨʫʞʠʥʳ ʯʝʨʝʟ ʫʛʦʣ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʩ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʫʛʣʘ, ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ ʚʚʦʜʘ çnè. 

  

 

  

ʅʘ ʚʢʣʘʜʢʝ n=f(A0) ʚʳʙʝʨʠʪʝ ʪʠʧ ʟʘʮʝʧʘ ʠ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʚ ʧʦʣʝ çɸ0è. ʅʘʭʦʜʷʩʴ ʚ ʧʦʣʝ 

çɸ0è ʥʘʞʤʠʪʝ çEnterè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʨʘʩʯʝʪ ʯʠʩʣʘ ʚʠʪʢʦʚ. 

ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʛʨʘʬʠʯʝʩʢʠ ʟʘʜʘʪʴ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʥʘʚʝʜʠʪʝ ʢʫʨʩʦʨ 

ʤʳʰʠ ʥʘ ʟʘʮʝʧ. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʫʨʩʦʨ ʤʳʰʠ ʠʟʤʝʥʠʪʩʷ, ʫʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʚʳʩʪʘʚʠʪʝ ʟʘʮʝʧ 

ʧʨʫʞʠʥʳ ʚ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʟʘʮʝʧʘ ʯʠʩʣʦ ʚʠʪʢʦʚ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ ʯʝʨʝʟ ʯʠʩʣʦ ʚʠʪʢʦʚ  
  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʘ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ ʯʝʨʝʟ ʯʠʩʣʦ ʚʠʪʢʦʚ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ ʩ ʠʟʦʙʨʘʞʝʥʠʝʤ ʫʛʣʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʩʧʨʘʚʘ ʦʪ ʧʦʣʷ ʚʚʦʜʘ çnè. 

  

 

  

ʅʘ ʚʢʣʘʜʢʝ A0=f(n) ʚʳʙʝʨʠʪʝ ʪʠʧ ʟʘʮʝʧʘ ʠ ʚʚʝʜʠʪʝ ʟʥʘʯʝʥʠʝ ʯʠʩʣʘ ʚʠʪʢʦʚ ʚ ʧʦʣʝ çnè. ʅʘʭʦʜʷʩʴ ʚ 

ʧʦʣʝ çnè ʥʘʞʤʠʪʝ çEnterè, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʡʜʝʪ ʨʘʩʯʝʪ ʫʛʣʘ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ. 
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ɺʳ ʪʘʢʞʝ ʤʦʞʝʪʝ ʛʨʘʬʠʯʝʩʢʠ ʟʘʜʘʪʴ ʯʠʩʣʦ ʚʠʪʢʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʘʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʟʘʮʝʧ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʢʫʨʩʦʨ ʤʳʰʠ ʠʟʤʝʥʠʪʩʷ, ʫʜʝʨʞʠʚʘʷ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ ʚʳʩʪʘʚʠʪʝ ʟʘʮʝʧ ʧʨʫʞʠʥʳ ʚ ʥʫʞʥʦʝ 

ʧʦʣʦʞʝʥʠʝ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʟʘʮʝʧʘ ʫʛʦʣ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ ʧʝʨʝʩʯʠʪʳʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. 

  

 

 

ʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳ ʢʨʫʯʝʥʠʷ 

ʇʦ ʨʘʩʯʝʪʥʳʤ ʜʘʥʥʳʤ 

ʇʣʦʩʢʠʡ ʯʝʨʪʝʞ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʤʝʥʶ 

ʚ ʙrʝʨʠʪʝ çʇʣʦʩʢʠʡ ʯʝʨʪʝʞè, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳè. 
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ʅʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳè ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ, ʧʘʨʘʤʝʪʨʳ 

ʟʘʮʝʧʦʚ, ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʦʪʨʠʩʦʚʢʫ ʨʘʟʤʝʨʦʚ ʠ ʦʪʨʠʩʦʚʢʫ ʜʠʘʛʨʘʤʤʳ. 

 

ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ  

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ. 
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ɺʳʙʦʨ ʪʠʧʘ ʟʘʮʝʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʧʨʦʢʨʫʪʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʟʘʮʝʧʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʟʘʮʝʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ. 

  

 

ʊʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʦʜʠʥʘʢʦʚʳʡ. ɿʘʮʝʧʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʪʦʣʴʢʦ ʨʘʟʤʝʨʘʤʠ. 
 
 

  
  
 

ʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ  

  

ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʦʡ ʥʘ ʢʥʦʧʢʝ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳè. 
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ʅʘ ʜʘʥʥʦʡ ʬʦʨʤʝ ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪʳ ʩʠʣ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʫʧʧʫ 

ʪʦʯʥʦʩʪʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʙʨʘʪʴ ʝʜʠʥʠʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ Ra ʠʣʠ Rz ʠ ʟʘʜʘʪʴ ʢʚʘʣʠʪʝʪ ʥʘ 

ʥʝʫʢʘʟʘʥʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ (ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ). 

  

 

 ʂʥʦʧʢʘ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʦʪʨʠʩʦʚʢʠ 
çʆʪʨʠʩʦʚʢʘ ʩ ʨʘʟʤʝʨʘʤʠè. 
 

  
  
 

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʝʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʱʝʣʢʥʠʪʝ ʥʘ ʢʥʦʧʢʫ çʇʦʩʪʨʦʝʥʠʝè. ɺ ʦʪʢʨʳʚʰʝʤʩʷ 

ʤʝʥʶ ʚʳʙʝʨʠʪʝ çʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴè, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʬʦʨʤʘ çʇʘʨʘʤʝʪʨʳ ʧʦʩʪʨʦʝʥʠʷè. 
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ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʧʦʩʪʨʦʝʥʠʷè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ ʠ ʟʘʜʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʂè ʥʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʧʦʩʪʨʦʝʥʠʷè ʧʨʦʠʟʦʡʜʝʪ ʧʦʩʪʨʦʝʥʠʝ ʧʦʣʥʦʩʪʴʶ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʥʦʩʪʴʶ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ, ʥʘʭʦʜʷʩʴ ʚ 

ʩʙʦʨʢʝ, ʧʦʜʦʙʨʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʫʞʠʥʳ, ʠʩʭʦʜʷ ʠʟ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʫʟʣʘ. 

ʋʧʨʘʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʘʤʠ ʫʞʝ ʧʦʩʪʨʦʝʥʥʦʡ ʤʦʜʝʣʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʢʥʝ çʇʝʨʝʤʝʥʥʳʝè. 

ɺʳ ʤʦʞʝʪʝ ʫʧʨʘʚʣʷʪʴ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

-         fi - ʫʛʣʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ; 
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-         Direction - ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ (1 - ʧʨʘʚʦʝ; 0 - ʣʝʚʦʝ); 

-         Delta - ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʠʥʝʨʮʠʦʥʥʳʡ ʟʘʟʦʨ, ʤʤ; 

-         D1 - ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʤ; 

-         d - ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ, ʤʤ; 

-         n - ʯʠʩʣʦ ʚʠʪʢʦʚ ʚ ʩʚʦʙʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ; 

-         n1 - ʯʠʩʣʦ ʚʠʪʢʦʚ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ; 

-         D_def - ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʧʦʩʣʝ ʜʝʬʦʨʤʘʮʠʠ, ʤʤ; 

-         L_left - ʜʣʠʥʘ ʣʝʚʦʛʦ ʟʘʮʝʧʘ, ʤʤ; 

-         L_right - ʜʣʠʥʘ ʧʨʘʚʦʛʦ ʟʘʮʝʧʘ, ʤʤ. 
  

 

  

  

ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʧʨʫʞʠʥʳ ʚ ʩʙʦʨʢʫ ʚʳ ʤʦʞʝʪʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʫʛʦʣ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ ʧʨʫʞʠʥʳ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ (ʚʥʝʰʥʷʷ ʧʝʨʝʤʝʥʥʘʷ fi). 

ɺ ʧʦʣʝ çʂʦʤʤʝʥʪʘʨʠʡè ʦʢʥʘ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʤʝʥʥʳʤʠ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʳ ʟʥʘʯʝʥʠʷ: 

-         fi1 ï ʫʛʣʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʦʤʝʥʪʘ M1; 

-         fi2 ï ʫʛʣʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʦʤʝʥʪʘ M2; 

-         fi3 ï ʫʛʣʦʚʘʷ ʜʝʬʦʨʤʘʮʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʤʦʤʝʥʪʘ M3. 
                                                                                               

ɽʩʣʠ ʤʦʤʝʥʪ ʩʠʣʳ, ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ M1 ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʟʥʘʯʝʥʠʝ fi1 ʚ ʧʦʣʝ 

ʢʦʤʤʝʥʪʘʨʠʡ ʥʝ ʚʳʚʦʜʠʪʩʷ. 

ɼʣʷ ʧʦʜʙʦʨʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʫʞʠʥʳ ʧʨʠ ʵʩʢʠʟʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ, ʚʳ ʤʦʞʝʪʝ 

ʩʜʝʣʘʪʴ ʪʨʝʙʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʚʥʝʰʥʠʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʠ ʫʧʨʘʚʣʷʪʴ ʠʭ ʟʥʘʯʝʥʠʷʤʠ, ʥʝ ʚʭʦʜʷ ʚ ʨʝʞʠʤ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ 3D ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ, ʢ ʧʨʠʤʝʨʫ, ʧʝʨʝʤʝʥʥʳʝ L_left ʠ L_right, ʢʦʪʦʨʳʝ ʦʪʚʝʯʘʶʪ ʟʘ ʜʣʠʥʫ 

ʣʝʚʦʛʦ ʠ ʧʨʘʚʦʛʦ ʟʘʮʝʧʘ. 
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ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʚ 3D ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʝʪ ʦʜʥʫ ʠ ʪʫʞʝ ʤʦʜʝʣʴ ʧʨʫʞʠʥʳ ʧʦ-ʨʘʟʥʦʤʫ 

ʜʝʬʦʨʤʠʨʦʚʘʪʴ ʚ ʩʙʦʨʢʝ. 

  

  

 

ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ  

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ. 

  



ʉ ʪʨʘʥ ʠʮ ʘ | 99 

 

 

  

ɺʳʙʦʨ ʪʠʧʘ ʟʘʮʝʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʧʨʦʢʨʫʪʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʟʘʮʝʧʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʟʘʮʝʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ. 

  

 

ʊʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʦʜʠʥʘʢʦʚʳʡ. ɿʘʮʝʧʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʪʦʣʴʢʦ ʨʘʟʤʝʨʘʤʠ. 
 
 

  
  

ɹʝʟ ʨʘʩʯʝʪʘ 

ʇʣʦʩʢʠʡ ʯʝʨʪʝʞ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷè 

ʚʳʙʝʨʠʪʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ --> ʇʣʦʩʢʠʡ ʯʝʨʪʝʞè. 

  



ʉ ʪʨʘʥ ʠʮ ʘ | 100 

 

 

  

ɺ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - ʧʣʦʩʢʠʡ ʯʝʨʪʝʞè, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ 

ʜʘʥʥʳʝ: 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ D1; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ d; 

-         ʟʘʟʦʨ ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʧʨʫʞʠʥʳ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ n; 

-         ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ E; 

-         ʥʘʧʨʷʞʝʥʠʝ ʥʦʨʤʘʣʴʥʦʝ ʧʨʠ ʠʟʛʠʙʝ; 

-         ʤʘʪʝʨʠʘʣ. 
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʥʘ ʯʝʨʪʝʞʝ ʜʠʘʛʨʘʤʤʳ ʫʩʪʘʥʦʚʠʪʝ ʛʘʣʦʯʢʫ ʥʘʧʨʦʪʠʚ ʧʦʣʷ çɼʠʘʛʨʘʤʤʘè ʠ ʚʚʝʜʠʪʝ 

ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ: 

-         ʤʦʤʝʥʪ ʩʠʣʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ M1; 

-         ʤʦʤʝʥʪ ʩʠʣʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ M2; 

-         ʤʦʤʝʥʪ ʩʠʣʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ M3; 

-         ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ j1; 

-         ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʨʘʙʦʯʝʡ ʜʝʬʦʨʤʘʮʠʠ j2; 

-         ʫʛʦʣ ʟʘʢʨʫʯʠʚʘʥʠʷ ʧʨʫʞʠʥʳ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ j3. 

  
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè. 
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ʅʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʧʨʫʞʠʥʳè ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ, ʧʘʨʘʤʝʪʨʳ 

ʟʘʮʝʧʦʚ, ʧʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ, ʘ ʪʘʢʞʝ ʚʳʙʨʘʪʴ ʦʪʨʠʩʦʚʢʫ ʨʘʟʤʝʨʦʚ ʠ ʦʪʨʠʩʦʚʢʫ ʜʠʘʛʨʘʤʤʳ. 

  

  

 

 ʆʧʮʠʷ çʆʪʨʠʩʦʚʢʘ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʥʘ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - 
ʧʣʦʩʢʠʡ ʯʝʨʪʝʞè ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʛʘʣʦʯʢʘ ʥʘʧʨʦʪʠʚ ʧʦʣʷ çɼʠʘʛʨʘʤʤʘè. 
 

  

ʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ  

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʪʠʧ ʟʘʮʝʧʦʚ ʠ ʟʘʜʘʪʴ ʨʘʟʤʝʨʳ. 
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ɺʳʙʦʨ ʪʠʧʘ ʟʘʮʝʧʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʥʦʧʦʢ ʧʨʦʢʨʫʪʢʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘʜ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʟʘʮʝʧʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʟʘʮʝʧʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʧʠʩʦʢ ʧʘʨʘʤʝʪʨʦʚ. 

  

 

ʊʠʧ ʟʘʮʝʧʦʚ ʩ ʣʝʚʦʡ ʠ ʧʨʘʚʦʡ ʩʪʦʨʦʥʳ ʦʜʠʥʘʢʦʚʳʡ. ɿʘʮʝʧʳ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʪʦʣʴʢʦ ʨʘʟʤʝʨʘʤʠ. 
 
 

  
  

ʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳ  

  

ʇʨʠ ʱʝʣʯʢʝ ʤʳʰʢʦʡ ʥʘ ʢʥʦʧʢʝ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʫʞʠʥʳè. 
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ʅʘ ʜʘʥʥʦʡ ʬʦʨʤʝ ʚʳ ʤʦʞʝʪʝ ʟʘʜʘʪʴ ʛʨʫʧʧʫ ʪʦʯʥʦʩʪʠ ʥʘ ʤʦʤʝʥʪʳ ʩʠʣ ʠ ʜʝʬʦʨʤʘʮʠʠ, ʛʨʫʧʧʫ 

ʪʦʯʥʦʩʪʠ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ, ʚʳʙʨʘʪʴ ʝʜʠʥʠʮʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ Ra ʠʣʠ Rz ʠ ʟʘʜʘʪʴ ʢʚʘʣʠʪʝʪ ʥʘ 

ʥʝʫʢʘʟʘʥʥʳʝ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʨʘʟʤʝʨʦʚ (ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʷʭ). 

  

 

 ʂʥʦʧʢʘ çʇʘʨʘʤʝʪʨʳ ʨʘʟʤʝʨʦʚ ʠ ʜʠʘʛʨʘʤʤʳè ʩʪʘʥʦʚʠʪʩʷ ʘʢʪʠʚʥʦʡ, ʝʩʣʠ ʚʳʙʨʘʥ ʩʧʦʩʦʙ ʦʪʨʠʩʦʚʢʠ 
çʆʪʨʠʩʦʚʢʘ ʩ ʨʘʟʤʝʨʘʤʠè. 
 

  
  

ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴ  
  

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ 3D ʤʦʜʝʣʠ ʧʨʫʞʠʥʳ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʬʦʨʤʳ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʫʞʠʥ ʢʨʫʯʝʥʠʷè 

ʚʳʙʝʨʠʪʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ --> ʊʨʝʭʤʝʨʥʘʷ ʤʦʜʝʣʴè. 
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ɺ ʬʦʨʤʝ çʇʦʩʪʨʦʝʥʠʝ ʙʝʟ ʨʘʩʯʝʪʘ - 3D ʤʦʜʝʣʴè, ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʩʣʝʜʫʶʱʠʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ: 

-         ʚʥʝʰʥʠʡ ʜʠʘʤʝʪʨ ʧʨʫʞʠʥʳ D1; 

-         ʜʠʘʤʝʪʨ ʧʨʦʚʦʣʦʢʠ d; 

-         ʟʘʟʦʨ ʤʝʞʜʫ ʚʠʪʢʘʤʠ ʧʨʫʞʠʥʳ; 

-         ʯʠʩʣʦ ʨʘʙʦʯʠʭ ʚʠʪʢʦʚ n; 

-         ʤʘʪʝʨʠʘʣ. 
ʇʦʩʣʝ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʂè, ʧʦʩʣʝ ʯʝʛʦ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ çʇʘʨʘʤʝʪʨʳ 

ʧʦʩʪʨʦʝʥʠʷè. 

  

 

  

ʅʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʧʦʩʪʨʦʝʥʠʷè ʚʳ ʤʦʞʝʪʝ ʚʳʙʨʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʚʠʚʢʠ ʧʨʫʞʠʥʳ ʠ ʟʘʜʘʪʴ 

ʧʘʨʘʤʝʪʨʳ ʟʘʮʝʧʦʚ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ çʆʂè ʥʘ ʬʦʨʤʝ çʇʘʨʘʤʝʪʨʳ ʧʦʩʪʨʦʝʥʠʷè ʧʨʦʠʟʦʡʜʝʪ ʧʦʩʪʨʦʝʥʠʝ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʇʦʩʣʝ ʚʩʪʘʚʢʠ ʧʨʫʞʠʥʳ ʚ ʩʙʦʨʢʫ ʚʳ ʤʦʞʝʪʝ ʨʝʛʫʣʠʨʦʚʘʪʴ ʫʛʦʣ ʤʝʞʜʫ ʟʘʮʝʧʘʤʠ ʧʨʫʞʠʥʳ ʟʘ ʩʯʝʪ 

ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚʦʡ ʜʝʬʦʨʤʘʮʠʠ (ʚʥʝʰʥʷʷ ʧʝʨʝʤʝʥʥʘʷ fi). 

  












































































































