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ɺɺɽɼɽʅʀɽ 

 

ʉʪʘʥʦʢ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʏʇʋ) ð ɻ ʪʦ ʩʨʝʜʩʪʚʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʠʚʦʜʳ ʢʦʪʦʨʦʛʦ ʧʨʠʚʦʜʷʪʩʷ ʚ ʜʝʡʩʪʚʠʝ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʧʦʨʷʜʦʢ  

ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʟʘʜʘʶʱʝʡ ʨʝʞʠʤʳ 

ʦʙʨʘʙʦʪʢʠ. 

ʉɸʇʈ T-FLEX PLM (Product Lifecycle Management) ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ 

ʧʦʣʥʦʮʝʥʥʳʡ ʩʧʝʢʪʨ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʟʜʝʣʠʷ ʦʪ 

ʠʜʝʠ ʜʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ɺ ʜʘʥʥʦʤ ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ 

ʦʙʲʝʜʠʥʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʦʚ T-FLEX CAD ʠ T-FLEX ʏʇʋ. 

T-FLEX CAD (Computer-aided design) ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʩʨʝʜʫ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩ ʫʜʦʙʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʜʣʷ ʩʦʟʜʘʥʠʷ ʯʝʨʪʝʞʝʡ ʠʟʜʝʣʠʡ. 

ʇʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ T-FLEX ʏʇʋ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʉɸʇʈ 

TFLEX PLM  ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʧʨʦʛʨʘʤʤʳ (ʋʇ) ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʦ ʟʘʜʘʥʥʦʡ 3D ʤʦʜʝʣʠ ʜʝʪʘʣʠ. T-FLEX ʏʇʋ ʩʦʩʪʦʠʪ ʠʟ 

ʦʪʜʝʣʴʥʳʭ ʤʦʜʫʣʝʡ ʨʘʟʣʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ (ʪʦʢʘʨʥʦʡ, ʩʚʝʨʣʠʣʴʥʦʡ, ʬʨʝʟʝʨʥʦʡ). 

ɺ ʝʜʠʥʦʤ ʦʢʥʝ T-FLEX PLM ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴ ʚʩʝ ʵʪʘʧʳ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʝʛʦ ʯʝʨʪʝʞʘ ʜʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʋʇ.  

 

 

 

 

 

 

 

 

  



1. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʩʠʩʪʝʤʘʤʠ T-FLEX CAD ʠ T-FLEX CAM 

1.1 ʉʦʟʜʘʥʠʝ 3D ʜʝʪʘʣʠ ʧʦ 2D ʯʝʨʪʝʞʫ 

ɼʣʷ ʩʦʟʜʘʥʠʷ 3D ʤʦʜʝʣʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ T-FLEX CAD ʧʦʪʨʝʙʫʝʪʩʷ 

ʯʝʨʪʸʞ ʜʝʪʘʣʠ ð ʨʠʩʫʥʦʢ 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʏʝʨʪʝʞ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʜʝʪʘʣʠ 

ʀʩʧʦʣʴʟʫʷ ʦʢʥʦ çɼʝʪʘʣʠ ʠ ʩʙʦʨʢʠè ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ, ʚʳʙʠʨʘʝʤ 

ʢʦʤʘʥʜʫ ç3D ʜʝʪʘʣʴè (ʨʠʩʫʥʦʢ 2). 

 

 



ʈʠʩʫʥʦʢ 2 ï ɻʣʘʚʥʦʝ ʤʝʥʶ T-FLEX CAD 

ɺ ʧʦʷʚʠʚʰʝʤʩʷ ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʙʠʨʘʝʤ ʛʨʘʥʴ çɺʠʜ ʩʚʝʨʭʫè  ʠ 

ʧʨʠʤʝʥʷʝʤ ʢʦʤʘʥʜʫ çʏʝʨʪʠʪʴ ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠè - ʨʠʩʫʥʦʢ 3 

ʈʠʩʫʥʦʢ 3 ï ʉʦʟʜʘʥʠʝ ʧʨʦʝʢʮʠʠ ʥʘ ʚʠʜʝ ʩʚʝʨʭʫ 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʝʨʪʠʪʴ ʢʦʥʪʫʨ (ʚʠʜ ʩʚʝʨʭʫ) ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ ʧʦ 

ʨʘʙʦʯʝʤʫ ʯʝʨʪʝʞʫ ʜʝʪʘʣʠ (4 ʨʠʩʫʥʦʢ). 

 

 

 

 



 

ʈʠʩʫʥʦʢ 4 ï ʆʩʥʦʚʥʦʡ ʢʦʥʪʫʨ ʜʝʪʘʣʠ ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʧʦʩʣʝ ʩʦʟʜʘʥʠʷ ʢʦʥʪʫʨʘ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ 

çɺʳʜʘʚʣʠʚʘʥʠʝ.è ʊʘʢ ʢʘʢ ʢʦʤʘʥʜʘ çɺʳʜʘʚʣʠʚʘʥʠʝè ʩʧʦʩʦʙʥʘ ʩʦʟʜʘʪʴ 3D 

ʧʨʦʬʠʣʴ ʪʦʣʴʢʦ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʘʤʦʧʝʨʝʩʝʯʝʥʠʡ ʠ ʚʥʫʪʨʝʥʥʠʭ ʣʠʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʨʠʪʴ ʢʦʥʪʫʨ ʥʘ ʥʘʣʠʯʠʝ ʦʰʠʙʦʢ ʢʦʤʘʥʜʦʡ çʇʨʦʚʝʨʢʘ 

ʢʦʥʪʫʨʦʚè, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʥʘ ʣʝʥʪʝ ʚ ʨʘʟʜʝʣʝ çʈʘʙʦʯʘʷ ʧʣʦʩʢʦʩʪʴè (ʨʠʩʫʥʦʢ 5).  

ʈʠʩʫʥʦʢ 5 ï ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʦʤʘʥʜʳ çʇʨʦʚʝʨʢʘ ʢʦʥʪʫʨʦʚè 

ɿʘʧʫʩʪʠʪʝ ʢʦʤʘʥʜʫ ʠ ʚʳʙʝʨʠʪʝ ʚʩʝ ʢʦʥʪʫʨʳ ʥʘ ʯʝʨʪʝʞʝ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʞʤʠʪʝ 

ʥʘ ʧʦʜʪʚʝʨʞʜʝʥʠʝ (ʨʠʩʫʥʦʢ 6). ɺ çʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʘʭè ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ 

ʫʢʘʟʳʚʘʝʪʩʷ ʚʠʜ ʠ ʚʩʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʥʘʣʠʯʠʝ ʧʝʨʝʩʝʯʝʥʠʡ. 

 



ʈʠʩʫʥʦʢ 6 ï ʈʘʙʦʯʝʝ ʦʢʥʦ ʢʦʤʘʥʜʳ çʇʨʦʚʝʨʢʘ ʢʦʥʪʫʨʦʚè 

ʆʢʥʦ çʊʠʧʳ ʧʨʦʚʝʨʦʢè ʧʦʟʚʦʣʷʝʪ ʚʳʙʨʘʪʴ ʢʦʥʢʨʝʪʥʳʡ ʪʠʧ ʦʰʠʙʦʢ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʚʩʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʪʠʧʳ, ʯʪʦʙʳ ʥʝ ʜʦʧʫʩʪʠʪʴ 

ʥʝʜʦʯʸʪʦʚ ʩ ʯʝʨʪʝʞʦʤ ʚ ʙʫʜʫʱʝʤ. 

ɺ ʦʢʥʝ çʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠè ʚʳʚʦʜʠʪʩʷ ʥʘʜʧʠʩʴ ,,ʂʦʣʣʠʟʠʡ ʥʝʪ,, ʝʩʣʠ 

ʦʰʠʙʦʢ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ. ɽʩʣʠ ʞʝ ʦʥʠ ʝʩʪʴ ð ʢʘʢ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ 

ʧʨʠʤʝʨʝ ʥʘ ʨʠʩʫʥʢʝ 7, ʪʦ ʪʦʛʜʘ ʪʨʝʙʫʝʪʩʷ ʠʩʧʨʘʚʠʪʴ ʯʝʨʪʸʞ, ʫʩʪʨʘʥʠʚ 

ʧʝʨʝʩʝʯʝʥʠʷ ʣʠʥʠʡ. ʆʰʠʙʢʠ ʙʫʜʫʪ ʚʳʜʝʣʝʥʳ ʚ ʢʚʘʜʨʘʪʳ ʢʨʘʩʥʦʛʦ ʮʚʝʪʘ (ʨʠʩʫʥʦʢ 

8). 

ʈʠʩʫʥʦʢ 7 ï ʇʨʠʤʝʨ ʥʘʡʜʝʥʥʳʭ ʦʰʠʙʦʢ 



ʈʠʩʫʥʦʢ 8 ï ʆʙʦʟʥʘʯʝʥʠʝ ʦʰʠʙʦʢ ʚ ʯʝʨʪʝʞʝ ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ 

ɽʩʣʠ ʦʰʠʙʦʢ (ʢʦʣʣʠʟʠʡ) ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ, ʚ ʣʠʥʝʡʢʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʤʘʥʜ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʦʤʘʥʜʫ çɿʘʚʝʨʰʠʪʴè (ʨʠʩʫʥʦʢ 9). 

ʈʠʩʫʥʦʢ 9 ï ʀʪʦʛʠ ʧʨʦʚʝʨʢʠ ʢʦʥʪʫʨʦʚ 

ɺʳʡʜʝʪʝ ʠʟ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ ʢʦʤʘʥʜʦʡ çɿʘʚʝʨʰʠʪʴè ʚ ʣʝʥʪʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʦ ʚʢʣʘʜʢʝ çʈʘʙʦʯʘʷ ʧʣʦʩʢʦʩʪʴè (ʨʠʩʫʥʦʢ 10). 

 



ʈʠʩʫʥʦʢ 10 ð ʂʦʤʘʥʜʘ ʚʳʭʦʜʘ ʠʟ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʧʦʩʪʨʦʝʥʠʷ 3D ʜʝʪʘʣʠ ʷʚʣʷʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ ʢʦʤʘʥʜʳ 

çɺʳʪʘʣʢʠʚʘʥʠʝ ʧʨʦʬʠʣʷè. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ 

ʩʦʟʜʘʥʥʳʡ ʧʨʦʬʠʣʴ ʜʣʷ ʝʛʦ ʚʳʜʝʣʝʥʠʷ ʠ ʘʢʪʠʚʘʮʠʠ ʢʦʥʪʝʢʩʪʥʦʛʦ ʤʝʥʶ, 

ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ çɺʳʪʘʣʢʠʚʘʥʠʝè (ʨʠʩʫʥʦʢ 11) , ʚ ʥʘʩʪʨʦʡʢʘʭ ʜʘʥʥʦʡ 

ʢʦʤʘʥʜʳ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʫʢʘʞʠʪʝ ʪʦʣʱʠʥʫ ʢʦʥʪʫʨʘ 10 ʤʤ (ʨʠʩʫʥʦʢ 12). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʸʪʩʷ ʦʩʥʦʚʘ ʜʝʪʘʣʠ ( ʨʠʩʫʥʦʢ 13). 

ʈʠʩʫʥʦʢ 11 ð ʂʦʤʘʥʜʘ çɺʳʪʘʣʢʠʚʘʥʠʝè 

ʈʠʩʫʥʦʢ 12 ð ʂʦʤʘʥʜʘ çɺʳʪʘʣʢʠʚʘʥʠʝè 

 



ʈʠʩʫʥʦʢ 13 ï ʇʦʣʫʯʝʥʥʘʷ 3D ʟʘʛʦʪʦʚʢʘ 

ʇʦʩʣʝ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʴ ʟʘʛʦʪʦʚʢʫ ʥʝʜʦʩʪʘʶʱʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, 

ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ çʏʝʨʪʠʪʴ ʥʘ ʛʨʘʥʠè. ʅʘʞʤʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʴʶ ʥʘ 

ʚʝʨʭʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ, ʚʳʙʨʘʚ ʠ ʚʳʜʝʣʠʚ ʝʸ, ʠ ʥʘʯʝʨʪʠʪʝ ʧʨʦʬʠʣʴ, 

ʢʦʪʦʨʳʡ ʚʳʩʪʫʧʘʝʪ ʠʟ ʦʩʥʦʚʥʦʡ ʟʘʛʦʪʦʚʢʠ ð ʮʠʣʠʥʜʨ ʩ ʦʪʚʝʨʩʪʠʷʤʠ, 

ʠʟʦʙʨʘʞʸʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 14. 

 

ʈʠʩʫʥʦʢ 14 ï ʇʨʦʬʠʣʴ ʮʠʣʠʥʜʨʘ 

ɼʘʣʝʝ ʘʢʪʠʚʠʨʫʡʪʝ ʚ ʣʝʥʪʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʦ ʚʢʣʘʜʢʝ 

çʈʘʙʦʯʘʷ ʧʣʦʩʢʦʩʪʴè ʢʦʤʘʥʜʫ çʐʪʨʠʭʦʚʢʘè (ʨʠʩʫʥʦʢ 15), ʧʦʩʣʝ ʯʝʛʦ 

ʘʢʪʠʚʠʨʫʡʪʝ ʧʦʜʢʦʤʘʥʜʫ çɿʘʣʠʚʢʘè ʩ ʚʢʣʶʯʝʥʥʳʤ ʨʝʞʠʤʦʤ çʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʧʦʠʩʢʘ ʢʦʥʪʫʨʘè (ʨʠʩʫʥʦʢ 16) ʠ ʟʘʰʪʨʠʭʫʡʪʝ ʚʥʫʪʨʝʥʥʶʶ ʯʘʩʪʴ ʮʠʣʠʥʜʨʘ. ʎʚʝʪ 

ʟʘʣʠʚʢʠ ʚʳʙʠʨʘʝʪʩʷ ʚʚʝʨʭʫ ʨʘʙʦʯʝʛʦ ʦʢʥʘ T-FLEX CAD (ʨʠʩʫʥʦʢ 17). 

 



ʈʠʩʫʥʦʢ 15 ï ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʦʤʘʥʜʳ çʐʪʨʠʭʦʚʢʘè 

 

ʈʠʩʫʥʦʢ 16 ï ʇʘʨʘʤʝʪʨʳ ʢʦʤʘʥʜʳ çʐʪʨʠʭʦʚʢʘè, ʚʢʣʶʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʟʘʣʠʚʢʠ ʢʦʥʪʫʨʘ 

ʈʠʩʫʥʦʢ 17 ï ɺʳʙʦʨ ʮʚʝʪʘ ʟʘʣʠʚʢʠ 

ʕʪʦ ʜʝʡʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚʩʝ ʧʦʩʣʝʜʫʶʱʠʝ ʢʦʥʪʫʨʘ, 

ʩʦʟʜʘʥʥʳʝ ʥʘ ʜʘʥʥʦʡ ʛʨʘʥʠ, ʷʚʣʷʣʠʩʴ ʦʪʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ 3D ʯʝʨʪʝʞʘ ʠ ʥʝ 

ʟʘʚʠʩʝʣʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʧʦʣʥʠʪʝ ʢʦʤʘʥʜʫ çɿʘʚʝʨʰʠʪèɹ ʠ ʧʨʠʜʘʡʪʝ 

ʧʦʣʫʯʝʥʥʦʤʫ ʧʨʦʬʠʣʶ ʢʦʤʘʥʜʦʡ çɺʳʪʘʣʢʠʚʘʥʠʝè ʚʳʩʦʪʫ ʩʦʛʣʘʩʥʦ ʨʘʙʦʯʝʤʫ 

ʯʝʨʪʝʞʫ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ 15 ʤʤ ʦʪ ʫʞʝ ʩʦʟʜʘʥʥʦʛʦ ʦʩʥʦʚʘʥʠʷ. 



ʀʩʧʦʣʴʟʫʡʪʝ ʢʦʤʘʥʜʫ çɹʫʣʝʚʦ ʩʣʦʞʝʥʠʝè ʚ ʣʝʥʪʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ 3D ɻʣʝʤʝʥʪʦʚ, ʩʦʟʜʘʥʥʳʭ ʧʦ ʢʦʥʪʫʨʘʤ, ʚ ʝʜʠʥʦʝ ʪʝʣʦ ʜʝʪʘʣʠ. 

ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʥʘ ʢʦʤʘʥʜʫ ʠ ʫʜʝʨʞʠʚʘʡʪʝ ʥʘʞʘʪʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʚʳʙʝʨʠʪʝ 

ʠʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʩʧʠʩʢʘ ʧʦʜʢʦʤʘʥʜʫ çʉʣʦʞʝʥʠʝè (ʨʠʩʫʥʢʠ 18 

ʠ 19). 

ʈʠʩʫʥʦʢ 18 ï ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʦʤʘʥʜʳ çɹʫʣʝʚʳ ʬʫʥʢʮʠʠè 

ʈʠʩʫʥʦʢ 19 ï ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʧʦʜʢʦʤʘʥʜʳ çɹʫʣʝʚʦ ʩʣʦʞʝʥʠʝè 

ɼʘʣʝʝ ʪʨʝʙʫʝʪʩʷ ʧʦʚʪʦʨʠʪʴ ʚʝʩʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚʳʰʝ ʘʣʛʦʨʠʪʤ ʜʣʷ 

ʜʫʛʦʦʙʨʘʟʥʦʛʦ ʧʨʦʬʠʣʷ, ʚʳʜʘʚʠʚ ʝʛʦ ʥʘ ʚʝʣʠʯʠʥʫ 20 ʤʤ. 

ʀʩʧʦʣʴʟʫʝʤ ʢʦʤʘʥʜʫ çɹʫʣʝʚʦ ʩʣʦʞʝʥʠʝè ʚ ʣʝʥʪʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ 

ʦʙʲʝʜʠʥʝʥʠʷ ʟʘʛʦʪʦʚʦʢ ʚ ʝʜʠʥʦʝ ʪʝʣʦ ʜʝʪʘʣʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ 3D ʜʝʪʘʣʴ, ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ 

ʯʝʨʪʝʞʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 20. 

ʈʠʩʫʥʦʢ 20 ï ʉʦʟʜʘʥʥʘʷ ʧʦ ʧʨʦʬʠʣʶ 3D ʜʝʪʘʣʴ  



ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 1. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 

 

ɿʘʜʘʥʠʝ: ʉʦʟʜʘʡʪʝ 3D ʤʦʜʝʣʴ ʜʝʪʘʣʠ ʩʦʛʣʘʩʥʦ ʩʚʦʝʤʫ ʚʘʨʠʘʥʪʫ, ʩʦʭʨʘʥʠʪʝ 

ʬʘʡʣ ʧʦʜ ʠʤʝʥʝʤ çʃʘʙ 1_ ɺʘʰʘ ʬʘʤʠʣʠʷè. 

 

ɺʘʨʠʘʥʪ 1. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 2. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 3. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 

 

 

 

 

 

 

 

 

 

 

30w

R1
00

12

22
29

32

62

R120
R140

R23
R12

B64

ŃĴĿŐŊŏ 8ŌņB12

36 R9

R10

B36B94



ɺʘʨʠʘʥʪ 4. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 5. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 6. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 7. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 8. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 9. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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ɺʘʨʠʘʥʪ 10. ʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫ 
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1.2 ʉʦʟʜʘʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʂʦʤʘʥʜʘ ʩʦʟʜʘʥʠʷ ʙʠʙʣʠʦʪʝʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʘʭʦʜʠʪʩʷ ʚʦ ʚʢʣʘʜʢʝ 

çʏʇʋ, ʈʝʜʘʢʪʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚè (ʨʠʩʫʥʦʢ 21). ɼʘʥʥʘʷ ʢʦʤʘʥʜʘ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʦʟʜʘʚʘʪʴ ʠʣʠ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʙʠʙʣʠʦʪʝʢʠ, ʜʦʧʦʣʥʷʷ ʠʭ ʨʘʟʣʠʯʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʩ ʟʘʜʘʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ (ʨʠʩʫʥʦʢ 22). 

ʈʠʩʫʥʦʢ 21 ï ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʨʝʜʘʢʪʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʈʠʩʫʥʦʢ 22 ï ʆʢʥʦ ʨʝʜʘʢʪʦʨʘ ʠʥʩʪʨʫʤʝʥʪʦʚ 



ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʦʢʥʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʪʠʧ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʨʝʜʘʢʪʦʨ ʪʘʢ ʞʝ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʠʪʴ ʝʛʦ ʦʪʣʠʯʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ: 

1. ʌʨʝʟʘ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ (ʨʠʩʫʥʦʢ 23). ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʪʦʨʮʝʚʦʛʦ 

ʬʨʝʟʝʨʦʚʘʥʠʷ. 

ʈʠʩʫʥʦʢ 23 ï ʌʨʝʟʘ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʠ ʝʸ ʧʘʨʘʤʝʪʨʳ 

2. ʌʨʝʟʘ Ăʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪñ (ʨʠʩʫʥʦʢ 24) ʠʤʝʝʪ ʦʩʦʙʝʥʥʦʩʪʴ ʚ ʥʘʣʠʯʠʠ ʫʛʣʘ 

ʥʘʢʣʦʥʘ. ʇʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʧʘʟʦʚ ʪʠʧʘ çʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪè ʠ 

çʦʙʨʘʪʥʳʡ ʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪè ʜʣʷ ʩʢʨʝʧʣʝʥʠʷ ʠʣʠ ʟʘʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʝʡ. 

ʈʠʩʫʥʦʢ 24 ï ʌʨʝʟʘ Ăʣʘʩʪʦʯʢʠʥ ʭʚʦʩʪñ ʠ ʝʸ ʧʘʨʘʤʝʪʨʳ 

3. ʉʚʝʨʣʦ (ʨʠʩʫʥʦʢ 25) ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʠʷ, ʩʚʝʨʣʝʥʠʷ ʠ 

ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ. ɺʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʩʚʝʨʣʘ ʚʳʩʪʫʧʘʝʪ ʫʛʦʣ ʟʘʪʦʯʢʠ, 

ʢʦʪʦʨʳʡ ʚʣʠʷʝʪ ʥʘ ʩʢʦʨʦʩʪʴ ʚʨʝʟʘʥʠʷ ʚ ʤʝʪʘʣʣ. 

 



 

 

ʈʠʩʫʥʦʢ 25 ï ʉʚʝʨʣʦ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ 

4. ʈʝʟʝʮ ʦʪʨʝʟʥʦʡ (ʨʠʩʫʥʦʢ 26) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʪʜʝʣʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ ʧʫʪʸʤ ʧʝʨʝʨʝʟʘʥʠʷ ʧʨʫʪʢʘ ʤʘʣʦʛʦ ʜʠʘʤʝʪʨʘ. ʀʤʝʝʪ ʪʦʥʢʫʶ 

ʨʝʞʫʱʫʶ ʯʘʩʪʴ. 

ʈʠʩʫʥʦʢ 26 ï ʈʝʟʝʮ ʦʪʨʝʟʥʦʡ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ 



5. ʈʝʟʝʮ ʨʝʟʴʙʦʥʘʨʝʟʥʦʡ (ʨʠʩʫʥʦʢ 27) ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʥʘʨʝʟʘʥʠʷ ʨʝʟʴʙʳ ʥʘ 

ʚʥʝʰʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ. 

ʈʠʩʫʥʦʢ 27 ï ʈʝʟʝʮ ʨʝʟʴʙʦʥʘʨʝʟʥʦʡ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ 

6. ʈʝʟʝʮ ʧʨʦʭʦʜʥʦʡ (ʨʠʩʫʥʦʢ 28) ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʥʷʪʠʷ ʧʨʠʧʫʩʢʘ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʥʘ ʪʦʢʘʨʥʦʤ ʩʪʘʥʢʝ. ɼʘʥʥʳʝ ʨʝʟʮʳ 

ʩʧʦʩʦʙʥʳ ʩʥʠʤʘʪʴ ʙʦʣʴʰʦʡ ʧʨʠʧʫʩʢ ʧʨʠ ʯʝʨʥʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠʣʠ ʞʝ ʚʳʧʦʣʥʷʪʴ 

ʯʠʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ. 

ʈʠʩʫʥʦʢ 28 ï ʈʝʟʝʮ ʧʨʦʭʦʜʥʦʡ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ 

ʊʘʢ ʞʝ ʨʝʜʘʢʪʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚ T-FLEX ʏʇʋ ʠʤʝʝʪ ʚ ʩʚʦʸʤ ʩʦʩʪʘʚʝ 

ʬʠʛʫʨʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ: 

1. ʌʨʝʟʘ ʢʦʥʠʯʝʩʢʘʷ (ʨʠʩʫʥʦʢ 29) ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʩʥʷʪʠʷ ʙʦʣʴʰʦʛʦ ʩʣʦʷ 

ʤʝʪʘʣʣʘ ʟʘ ʦʜʠʥ ʧʨʦʭʦʜ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʘʟʦʚ ʠ ʫʩʪʫʧʦʚ. 



ʈʠʩʫʥʦʢ 29 ï ʌʨʝʟʘ ʢʦʥʠʯʝʩʢʘʷ ʠ ʝʸ ʧʘʨʘʤʝʪʨʳ 

 

2. ʌʨʝʟʘ ʙʦʯʢʦʦʙʨʘʟʥʘʷ (ʨʠʩʫʥʦʢ 30) ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʘʟʦʚ. ʀʟ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʥʘʣʠʯʠʝ ʨʘʜʠʫʩʘ ʩʢʨʫʛʣʝʥʠʷ. 

 

 

ʈʠʩʫʥʦʢ 30 ï ʌʨʝʟʘ ʙʦʯʢʦʦʙʨʘʟʥʘʷ ʠ ʝʸ ʧʘʨʘʤʝʪʨʳ 

 

 

 

 

 

 

 



 

3. ʌʨʝʟʘ ʙʘʟʦʚʘʷ (ʨʠʩʫʥʦʢ 31) 

ʈʠʩʫʥʦʢ 31 ï ɹʘʟʦʚʘʷ ʬʨʝʟʘ ʠ ʝʸ ʧʘʨʘʤʝʪʨʳ 

4. ɹʠʢʦʥʠʯʝʩʢʘʷ ʬʨʝʟʘ (ʨʠʩʫʥʦʢ 32) 

ʈʠʩʫʥʦʢ 32 ï ɹʠʢʦʥʠʯʝʩʢʘʷ ʬʨʝʟʘ ʠ ʝʸ ʧʘʨʘʤʝʪʨʳ 

 

5. ʐʪʘʤʧ (ʨʠʩʫʥʦʢ 33) ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ 

ʬʠʛʫʨʳ. 



ʈʠʩʫʥʦʢ 33 ï ʐʪʘʤʧ ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʚʩʝ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʘʭ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʦʙʨʘʙʦʪʢʝ. ʅʘʠʙʦʣʝʝ 

ʚʘʞʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, ʧʦʜʘʯʘ ʠ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ, ʪʘʢ 

ʢʘʢ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʧʦʣʥʦʩʪʴʶ ʟʘʚʠʩʷʪ ʦʪ ʤʘʪʝʨʠʘʣʘ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʟʘʛʦʪʦʚʢʠ, ʘ 

ʪʘʢ ʞʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʳʙʨʘʥʥʦʛʦ ʩʪʘʥʢʘ ʏʇʋ. 

ɺ ʛʨʘʬʝ çʀʜʝʥʪʠʬʠʢʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʘè (ʨʠʩʫʥʦʢ 34) ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʠʤʷ, 

ʪʘʢ ʞʝ ʤʦʞʝʪ ʚʚʦʜʠʪʩʷ ʰʠʬʨ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ʆʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʡʪʝ ʠʜʝʥʪʠʬʠʢʘʮʠʶ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʦʰʠʙʦʢ ʧʨʠ 

ʚʳʙʦʨʝ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʠ. ɺ ʧʦʣʝ çʀʤʷ/ ʅʦʤʝʨè ʚʚʝʜʠʪʝ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʝ ʥʘʟʚʘʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ. 

 

ʈʠʩʫʥʦʢ 34 ï ʇʨʠʩʚʘʠʚʘʥʠʝ ʠʤʝʥʠ ʠʥʩʪʨʫʤʝʥʪʫ 

 

ɼʣʷ ʥʘʯʘʣʘ ʩʦʟʜʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʝʛʦ ʪʠʧ, ʧʦʩʣʝ ʯʝʛʦ 

ʟʘʜʘʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ ʦʢʥʝ çʕʩʢʠʟè ʙʫʜʝʪ ʧʦʢʘʟʘʥ ʝʛʦ 

ʚʥʝʰʥʠʡ ʚʠʜ. 

 



ʇʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʫ ʢʦʤʘʥʜʦʡ çɺ ʩʧʠʩʦʢè, ʦʥ 

ʧʦʷʚʣʷʝʪʩʷ ʚ ʩʧʠʩʢʝ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʘʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʠ (ʨʠʩʫʥʦʢ 35, 1). 

ɼʣʷ ʫʜʘʣʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʪʨʝʙʫʝʪʩʷ ʚʳʙʨʘʪʴ ʝʛʦ ʚ ʙʠʙʣʠʦʪʝʢʝ ʠ ʥʘʞʘʪʴ ʥʘ 

ʢʥʦʧʢʫ çʋʜʘʣʠʪʴè (ʨʠʩʫʥʦʢ 35, 2). 

ʈʠʩʫʥʦʢ 35 ï ɼʦʙʘʚʣʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʩʧʠʩʦʢ 

ʂʦʤʘʥʜʘ çʆʪʢʨʳʪʴè ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʫʞʝ ʩʦʙʨʘʥʥʳʝ ʙʠʙʣʠʦʪʝʢʠ, 

ʦʪʢʨʳʚ ʩʧʠʩʦʢ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʳ, ʧʨʠʚʝʜʸʥʥʳʝ 

ʚʳʰʝ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʜʦʙʘʚʣʷʪʴ ʠʣʠ ʫʜʘʣʷʪʴ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʥʠʭ. 

ʇʘʨʘʤʝʪʨʳ (ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ, ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʠ ʯʠʩʣʦ ʟʫʙʴʝʚ) 

ʷʚʣʷʶʪʩʷ ʧʘʩʧʦʨʪʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʦʙʦʟʥʘʯʘʶʱʠʝ ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ (ʫʢʘʟʳʚʘʶʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʤ ʠʥʩʪʨʫʤʝʥʪʘ), ʢʦʪʦʨʳʝ 

ʚʚʦʜʷʪʩʷ ʩʣʝʚʘ ʦʪ ʵʩʢʠʟʘ ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 36). ʀʭ ʚʚʦʜ 

ʧʨʠʚʦʜʠʪ ʢ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤʫ ʟʘʧʦʣʥʝʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʣʝʡ ʧʨʠ ʚʳʙʦʨʝ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ. 



ʈʠʩʫʥʦʢ 36 ï ʆʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʩʪʨʫʤʝʥʪʘ 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʤʘʩʰʪʘʙ ʵʩʢʠʟʘ ʢʥʦʧʢʘʤʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʠʟʦʙʨʘʞʝʥʠʝʤ ʩʦʟʜʘʚʘʝʤʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 37). 

ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çʄʘʢʩʠʤʠʟʠʨʦʚʘʪʴè ʧʨʠʚʦʜʠʪ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʤʘʩʰʪʘʙʘ. 

ʈʠʩʫʥʦʢ 37 ï ʄʘʩʰʪʘʙʠʨʦʚʘʥʠʝ ʵʩʢʠʟʘ 

ʇʘʨʘʤʝʪʨ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çʈʘʩʯʸʪʥʘʷ ʪʦʯʢʘè ʧʦʟʚʦʣʷʝʪ ʫʢʘʟʘʪʴ, ʢʘʢʘʷ ʯʘʩʪʴ 

ʠʥʩʪʨʫʤʝʥʪʘ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʟʘ ʪʦʯʢʫ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʪʦʨʦʡ ʠ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʩʪʨʦʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʦʙʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 38). 

ʇʨʠ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʷ çʎʝʥʪʨ ʩʬʝʨʳè, ʧʦʩʪʨʦʝʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʪʦʯʢʠ ʚʥʫʪʨʠ ʪʝʣʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʘʭʦʜʷʱʝʡʩʷ ʥʘ 

ʫʜʘʣʝʥʠʠ ʧʦʣʦʚʠʥʳ D ʦʪ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ  

ʈʠʩʫʥʦʢ 38 ï ɺr ʙʦʨ ʨʘʩʯʸʪʥʦʡ ʪʦʯʢʠ  



1.3 ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʚ T-FLEX ʏʇʋ 

ʇʦ ʩʦʟʜʘʥʥʦʡ ʚ ʛʣʘʚʝ 1.1 3D ʤʦʜʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ 

ʩʦʟʜʘʥʠʝ ʪʨʘʝʢʪʦʨʠʠ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ T-FLEX ʏʇʋ. 

1. ʉʦʟʜʘʡʪʝ ʧʨʷʤʦʫʛʦʣʴʥʫʶ ʟʘʛʦʪʦʚʢʫ, ʧʦʣʥʦʩʪʴʶ ʚʢʣʶʯʘʶʱʫʶ ʚ ʩʝʙʷ 3D 

ʤʦʜʝʣʴ ʜʝʪʘʣʠ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʡʪʝ ʢʦʤʘʥʜʫ çʇʨʠʤʠʪʠʚè ʚ çʇʘʥʝʣʝ 

ʠʥʩʪʨʫʤʝʥʪʦʚè ʚʦ ʚʢʣʘʜʢʝ ç3D ʄʦʜʝʣʴè (ʨʠʩʫʥʦʢ 39). 

ʈʠʩʫʥʦʢ 39 ï ʂʦʤʘʥʜʘ çʇʨʠʤʠʪʠʚè 

ʇʦʩʣʝ ʯʝʛʦ ʚ ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ ʠʣʠ ʩʣʝʚʘ ʚ ʧʘʨʘʤʝʪʨʘʭ ʫʢʘʞʠʪʝ 

ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʠʤʠʪʠʚʘ (ʨʠʩʫʥʦʢ 40). ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʳʰʝ ʜʝʪʘʣʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤ ʷʚʣʷʝʪʩʷ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ. 

ʈʠʩʫʥʦʢ 40 ï ʉʦʟʜʘʥʠʝ ʪʝʣʘ ʟʘʛʦʪʦʚʢʠ ʠʟ ʧʨʠʤʠʪʠʚʘ 

ɺ ʧʘʨʘʤʝʪʨʘʭ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʫʢʘʟʳʚʘʶʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ 

ʦʙʲʝʢʪʘ, ʠʭ ʥʫʞʥʦ ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʜʝʪʘʣʴ ʧʦʣʥʦʩʪʴʶ ʚʭʦʜʠʣʘ ʚ 

ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ, ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʣʠʯʠʝ ʧʨʠʧʫʩʢʦʚ (ʨʠʩʫʥʦʢ 41). 



ɺ ʜʘʥʥʦʡ ʛʣʘʚʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʣʠʰʴ ʦʙʱʝʝ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʬʫʥʢʮʠʦʥʘʣʦʤ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ, ʧʦʵʪʦʤʫ ʨʘʩʯʸʪʥʘʷ ʯʘʩʪʴ, ʘ ʠʤʝʥʥʦ ʚʝʣʠʯʠʥʳ ʧʨʠʧʫʩʢʦʚ, 

ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ. 

ʈʠʩʫʥʦʢ 41 ï ʇʘʨʘʤʝʪʨʳ ʧʨʠʤʠʪʠʚʘ 

ɺ ʛʨʘʬʝ çʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳè, ʢʨʦʤʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʝʩʪʴ 

ʩʣʝʜʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ ʠ ʦʢʥʘ: 

ʂʫʙ ð ʉʦʟʜʘʥʠʝ ʪʝʣʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʧʦ ʝʛʦ ʜʣʠʥʝ. 

ʉʠʤʤʝʪʨʠʷ ð ʇʨʦʜʣʝʚʘʝʪ ʨʘʟʤʝʨʳ ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʝʣʘ ʟʘ ʛʨʘʥʴ, ʥʘ ʢʦʪʦʨʦʤ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʵʪʦ ʪʝʣʦ. 

ʊʦʥʢʦʩʪʝʥʥʳʡ ʵʣʝʤʝʥʪ ð ʉʦʟʜʘʥʥʳʡ ʦʙʲʝʢʪ ʙʫʜʝʪ ʧʦʣʳʤ, ʦʪʩʫʪʩʪʚʠʝ 

ʛʨʘʥʝʡ ʨʝʛʫʣʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʟʘ ʜʘʥʥʦʡ ʦʧʮʠʝʡ ʩʪʨʦʢʘʤʠ. 



ɺ ʦʢʥʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʧʝʨʝʤʝʱʝʥʠʷ ʩʦʟʜʘʥʥʦʛʦ ʪʝʣʘ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʪʩʯʸʪ ʚʝʜʸʪʩʷ ʦʪ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʨʠʩʫʥʦʢ 42). 

ʈʠʩʫʥʦʢ 42 ð ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʣʘ 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʳ ʩʦʟʜʘʣʠ ʧʨʠʤʝʪʠʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʡ ʫʩʣʦʚʠʝ ʧʦʣʥʦʛʦ 

ʚʢʣʶʯʝʥʠʷ ʚ ʩʝʙʷ ʜʝʪʘʣʠ, ʩʜʝʣʘʡʪʝ ʝʛʦ ʧʦʣʫʧʨʦʟʨʘʯʥʳʤ, ʯʪʦʙʳ ʙʳʣʦ ʛʦʨʘʟʜʦ 

ʫʜʦʙʥʝʝ ʩ ʥʠʤ ʨʘʙʦʪʘʪʴ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʜʝʨʝʚʝ ʧʦʩʪʨʦʝʥʠʡ ʪʨʝʙʫʝʪʩʷ ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʢʦʤʘʥʜʫ. ɽʩʣʠ ʜʘʥʥʦʝ ʜʝʨʝʚʦ ʩʢʨʳʪʦ, ʪʦ ʝʛʦ ʤʦʞʥʦ ʨʘʟʚʝʨʥʫʪʴ, ʥʘʞʘʚ ʥʘ ʝʛʦ 

ʟʥʘʯʦʢ (ʨʠʩʫʥʦʢ 43). 

ʈʠʩʫʥʦʢ 43 ð ʈʘʩʢʨʳʪʠʝ ʜʝʨʝʚʘ ʧʦʩʪʨʦʝʥʠʡ 

ɺ ʦʪʢʨʳʚʰʝʤʩʷ ʜʝʨʝʚʝ ʥʘʡʜʠʪʝ ʪʝʣʦ ʧʨʠʤʠʪʠʚʘ ð ʟʘʛʦʪʦʚʢʠ ʠ ʠʟʤʝʥʠʪʝ 

ʝʛʦ ʦʪʦʙʨʘʞʝʥʠʝ, ʥʘʞʘʚ ʥʘ ʠʟʦʙʨʘʞʝʥʠʝ ʢʫʙʘ ʫ ʠʤʝʥʠ ʵʪʦʡ ʟʘʛʦʪʦʚʢʠ (ʨʠʩʫʥʦʢ 

44). 

ʈʠʩʫʥʦʢ 44 ð ʆʧʮʠʷ ʧʦʣʫʧʨʦʟʨʘʯʥʦʛʦ ʪʝʣʘ 



ɽʩʣʠ ʞʝ ʚʘʤ ʥʫʞʥʦ ʩʜʝʣʘʪʴ ʦʙʲʝʢʪ ʧʦʣʥʦʩʪʴʶ ʧʨʦʟʨʘʯʥʳʤ, ʪʦ ʜʣʷ ʵʪʦʛʦ 

ʥʘʞʤʠʪʝ ʥʘ ʩʦʩʝʜʥʠʡ ʟʥʘʯʦʢ ʦʪʦʙʨʘʞʝʥʠʷ (ʨʠʩʫʥʦʢ 45). 

 

ʈʠʩʫʥʦʢ 45 ð ʆʧʮʠʷ ʩʦʢʨʳʪʠʷ ʪʝʣʘ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʣʫʯʘʝʤ ʜʝʪʘʣʴ, ʧʦʤʝʱʸʥʥʫʶ ʚ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ, ʯʪʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 46. 

ʈʠʩʫʥʦʢ 46 ï ɼʝʪʘʣʴ ʚʥʫʪʨʠ ʟʘʛʦʪʦʚʢʠ 

ɽʩʣʠ ʧʦ ʢʘʢʦʡ ð ʣʠʙʦ ʧʨʠʯʠʥʝ ʜʝʪʘʣʴ ʯʘʩʪʠʯʥʦ ʚʳʧʠʨʘʝʪ, ʪʦ ʚʘʤ ʪʨʝʙʫʝʪʩʷ 

ʠʣʠ ʫʜʘʣʠʪʴ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ ʠ ʩʦʟʜʘʪʴ ʝʛʦ ʟʘʥʦʚʦ, ʠʣʠ, ʝʩʣʠ ʝʸ ʨʘʟʤʝʨ ʧʦʟʚʦʣʷʝʪ, 

ʧʝʨʝʤʝʩʪʠʪʴ ʜʝʪʘʣʴ ʠ ʟʘʛʦʪʦʚʢʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. ɼʘʥʥʦʝ ʜʝʡʩʪʚʠʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʤʘʥʜʦʡ çʇʨʝʦʙʨʘʟʦʚʘʥʠʝè. 

ɼʣʷ ʘʢʪʠʚʘʮʠʠ ʢʦʤʘʥʜʳ ʥʘʞʤʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʪʝʣʦ ʚ ʜʝʨʝʚʝ 

ʧʦʩʪʨʦʝʥʠʡ ʠ ʚʳʙʝʨʠʪʝ ʝʸ ʠʟ ʧʦʷʚʠʚʰʝʛʦʩʷ ʩʧʠʩʢʘ (ʨʠʩʫʥʦʢ 47). ʆʥʘ ʧʦʟʚʦʣʷʝʪ 

ʧʝʨʝʤʝʩʪʠʪʴ ʪʝʣʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, 

ʠʣʠ ʧʦʚʝʨʥʫʪʴ ʦʙʲʝʢʪ ʚʦʢʨʫʛ ʣʶʙʦʡ ʠʟ ʦʩʝʡ. 



ʈʠʩʫʥʦʢ 47 ï ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʝʣʘ 

2. ʅʝʦʙʭʦʜʠʤʦ ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ, ʫʢʘʟʘʚ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ 

ʜʝʪʘʣʠ ʠ ʟʘʛʦʪʦʚʢʠ. ɺʳʧʦʣʥʷʝʤ ʵʪʦ ʢʦʤʘʥʜʦʡ çʏʇʋ, ʇʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠè 

(ʨʠʩʫʥʦʢ 48). 

ʈʠʩʫʥʦʢ 48 ï ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʦʤʘʥʜʳ çʇʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠè 

ʇʝʨʚʳʤ ʥʘʞʘʪʠʝʤ ʫʢʘʟʳʚʘʝʤ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ ð ʚʳʙʝʨʝʤ ʧʨʠʤʠʪʠʚ. 

ɺʪʦʨʳʤ ð ʜʝʪʘʣʴ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ. ʆʙʘ ʵʪʠʭ ʪʝʣʘ ʙʫʜʫʪ 

ʧʦʤʝʱʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʚ çʇʘʨʘʤʝʪʨʘʭ ʦʙʨʘʙʦʪʢʠè (ʨʠʩʫʥʦʢ 49). 

ʈʠʩʫʥʦʢ 49 ï ʅʘʩʪʨʦʡʢʘ çʇʘʨʘʤʝʪʨʦʚ ʦʙʨʘʙʦʪʢʠè 



ɺ ʧʦʣʝ çʊʨʘʝʢʪʦʨʠʷè ʫʢʘʟʳʚʘʝʪʩʷ ʥʘʟʚʘʥʠʝ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ, ʵʪʦ 

ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʙʳʩʪʨʦʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʚ ʩʧʠʩʢʝ ʚʩʝʭ ʦʧʝʨʘʮʠʡ. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʜʚʫʭ ʪʝʣ ð ʟʘʛʦʪʦʚʢʠ ʠ ʜʝʪʘʣʠ, ʚʳ ʤʦʞʝʪʝ ʫʢʘʟʘʪʴ ʪʝʣʘ 

ʦʩʥʘʩʪʢʠ, ʦʥʠ ʙʫʜʫʪ ʧʦʤʝʱʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʣʷ ʚ 

çʇʘʨʘʤʝʪʨʘʭ ʦʙʨʘʙʦʪʢʠè (ʨʠʩʫʥʦʢ 50). 

ʈʠʩʫʥʦʢ 50 ð ʋʢʘʟʘʥʥʳʝ ʪʝʣʘ ʦʩʥʘʩʪʢʠ 

ɼʘʣʝʝ ʚ ʧʦʣʝ çʬʘʡʣ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠè ʜʦʙʘʚʴʪʝ ʙʠʙʣʠʦʪʝʢʫ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʩʦʟʜʘʥʥʫʶ ʟʘʨʘʥʝʝ. ʇʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʜʘʥʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘʤ ʙʫʜʝʪ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʩʩʳʣʘʪʴʩʷ ʥʘ ʜʘʥʥʳʡ ʬʘʡʣ (ʨʠʩʫʥʦʢ 51). 

ʈʠʩʫʥʦʢ 51 ð ɼʦʙʘʚʣʝʥʠʝ ʙʠʙʣʠʦʪʝʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 



ɺ ʥʘʩʪʨʦʡʢʘʭ ʦʙʨʘʙʦʪʢʠ ʪʘʢ ʞʝ ʚʳʙʠʨʘʶʪʩʷ ʧʨʠʧʫʩʢʠ ʟʘʛʦʪʦʚʢʠ ʠ ʜʦʧʫʩʢʠ 

ʟʘ ʟʘʨʝʟ ʚ ʜʝʪʘʣʴ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʢʦʦʨʜʠʥʘʪʫ ʤʝʩʪʘ ʩʤʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘ  ʥʘ 

ʥʝʙʦʣʴʰʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʥʘʣʠʯʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʙʘʨʘʙʘʥʘ ʫ 

ʩʪʘʥʢʘ ʏʇʋ ʠʣʠ ʞʝ ʤʝʩʪʦ, ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʤʘʥʠʧʫʣʷʮʠʡ ʩ ʧʘʪʨʦʥʦʤ 

ʩʪʘʥʢʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʦʛʦ ʙʘʨʘʙʘʥʘ, ʪʦ ʝʩʪʴ ʨʫʯʥʦʡ ʧʝʨʝʫʩʪʘʥʦʚʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘ (ʨʠʩʫʥʦʢ 52). 

ʈʠʩʫʥʦʢ 52 ð ʇʦʣʷ ʫʢʘʟʘʥʠʷ ʧʨʠʧʫʩʢʘ ʠ ʜʦʧʫʩʢʘ ʥʘ ʟʘʨʝʟ 

ʊʘʢ ʞʝ ʫʢʘʞʠʪʝ, ʢʘʢʦʡ ʬʦʨʤʦʡ ʷʚʣʷʝʪʩʷ ʟʘʛʦʪʦʚʢʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ 

ʜʝʪʘʣʠ ð ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʠʣʠ ʮʠʣʠʥʜʨ, ʚʳʙʨʘʚ ʦʩʴ ʫ ʧʦʩʣʝʜʥʝʛʦ. 

3. ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʟʘʜʘʥʳ, ʤʦʞʥʦ ʥʘʯʘʪʴ ʩʦʟʜʘʚʘʪʴ 

ʪʨʘʝʢʪʦʨʠʠ ʦʙʨʘʙʦʪʢʠ, ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʝʡ ʩʥʠʤʠʪʝ ʧʨʠʧʫʩʢ ʩ ʚʝʨʭʥʝʡ ʛʨʘʥʠ 

ʟʘʛʦʪʦʚʢʠ. ʇʦ ʚʟʷʪʦʤʫ ʧʨʠʤʠʪʠʚʫ, ʚʳʩʪʫʧʘʶʱʝʤʫ ʪʝʣʦʤ ʟʘʛʦʪʦʚʢʠ ʧʨʠʧʫʩʢ ʥʘ 

ʦʙʨʘʙʦʪʢʫ ʨʘʚʝʥ 5 ʤʤ. 

4. ʀʩʧʦʣʴʟʫʝʤ ʢʦʤʘʥʜʫ çʏʇʋ, ɿʦʥʥʦʝ 3D ʬʨʝʟʝʨʦʚʘʥʠʝ, ʆʙʨʘʙʦʪʢʘ 

ʢʘʨʤʘʥʘè (ʨʠʩʫʥʦʢ 53), ʥʝʦʙʭʦʜʠʤʦ çɺʳʙʨʘʪʴ ʪʝʣʦè, ʧʦʩʣʝ ʯʝʛʦ çɺʳʙʨʘʪʴ ʛʨʘʥʴè. 

ɺʳʙʝʨʠʪʝ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ ʠ ʧʦʪʦʤ ʝʸ ʚʝʨʭʥʶʶ ʛʨʘʥʴ, ʧʦʩʣʝ ʯʝʛʦ ʚ ʧʦʣʝ 

çʀʥʩʪʨʫʤʝʥʪʳè ʚʳʙʝʨʠʪʝ ʟʘʨʘʥʝʝ ʩʦʟʜʘʥʥʫʶ ʮʠʣʠʥʜʨʠʯʝʩʢʫʶ ʬʨʝʟʫ 

(ʨʠʩʫʥʦʢ 54). ɽʩʣʠ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʙʠʙʣʠʦʪʝʢʝ ʥʝʪ, ʩʦʟʜʘʡʪʝ ʠ ʜʦʙʘʚʴʪʝ 

ʝʛʦ. 

 

 

 

 

 

 



 

ʈʠʩʫʥʦʢ 53 ð ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʦʤʘʥʜʳ çʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘè 

ʈʠʩʫʥʦʢ 54 ð ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʢʦʤʘʥʜʳ 

ɺ ʩʪʨʦʢʝ çʌʘʡʣ ʩ ʠʥʩʪʨʫʤʝʥʪʘʤʠè ʫʢʘʟʘʥ ʧʫʪʴ, ʧʦ ʢʦʪʦʨʦʤʫ ʥʘʭʦʜʠʪʴʩʷ 

ʙʠʙʣʠʦʪʝʢʘ, ʧʨʠʚʷʟʘʥʥʘʷ ʥʘ ʵʪʘʧʝ ʟʘʜʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʙʨʘʙʦʪʢʠ. ɽʩʣʠ ʜʘʥʥʳʡ 



ʧʫʪʴ ʥʝ ʧʨʦʧʠʩʘʥ ʠʣʠ ʪʨʝʙʫʝʪʩʷ ʜʨʫʛʘʷ ʙʠʙʣʠʦʪʝʢʘ, ʪʦ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ ʩʜʝʣʘʪʴ 

ʚʨʫʯʥʫʶ. 

ʊʘʢ ʞʝ ʚʦʟʤʦʞʥʦ ʚ ʦʢʥʝ çʄʝʥʝʜʞʝʨʘ ʦʙʨʘʙʦʪʦʢè ʠʟʤʝʥʠʪʴ ʧʘʨʘʤʝʪʨʳ 

ʦʙʨʘʙʦʪʢʠ, ʧʨʠʚʷʟʘʚ ʠʣʠ ʦʪʚʷʟʘʚ ʙʠʙʣʠʦʪʝʢʫ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʝ ʪʝʣʦ, ʝʛʦ ʛʨʘʥʴ ʠ ʠʥʩʪʨʫʤʝʥʪ ʚʳʙʨʘʥʳ, 

ʚʳʙʠʨʘʝʤ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ, ʫʢʘʟʘʚ ʨʘʙʦʯʫʶ ʧʦʜʘʯʫ, ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ 

ʰʧʠʥʜʝʣʷ, ʘ ʪʘʢ ʞʝ çʇʘʨʘʤʝʪʨʳ ʩʲʸʤʘè ð ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʫʢʘʟʳʚʘʶʪ, ʢʘʢʦʡ 

ʧʨʠʧʫʩʢ ʙʫʜʝʪ ʩʥʷʪ ʥʘ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ (ʨʠʩʫʥʦʢ 55). 

ʈʠʩʫʥʦʢ 55 ð ʇʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ 

ʊʘʢ ʢʘʢ ʚʳʙʨʘʥʘ ʚʝʨʭʥʷʷ ʛʨʘʥʴ ʟʘʛʦʪʦʚʢʠ, ʪʦ ʧʨʠʧʫʩʢ ʠ ʙʦʢʦʚʦʡ ʦʪʩʪʫʧ 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ, ʧʝʨʚʘʷ ʚʝʣʠʯʠʥʘ ʫʢʘʟʳʚʘʝʪ ʟʘʛʣʫʙʣʝʥʠʝ 

ʚ ʤʝʪʘʣʣ, ʘ ʚʪʦʨʘʷ ʪʦ, ʥʘ ʩʢʦʣʴʢʦ ʠʥʩʪʨʫʤʝʥʪ ʙʫʜʝʪ ʚʳʭʦʜʠʪʴ ʚ ʩʪʦʨʦʥʫ ʦʪ ʵʪʦʡ 

ʛʨʘʥʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʦʪʚʝʜʝʥʠʷ ʩʪʨʫʞʢʠ ʠ ʙʦʣʝʝ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʫʜʘʣʝʥʠʷ 

ʧʨʠʧʫʩʢʘ ʧʦ ʢʨʘʷʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʛʨʘʥʠ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʚʳ ʜʦʣʞʥʳ ʚʳʙʨʘʪʴ ʪʨʘʝʢʪʦʨʠʶ ʦʙʨʘʙʦʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ 

ʦʢʥʝ, ʪʨʘʝʢʪʦʨʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʘʷ ʢ ʢʦʥʢʨʝʪʥʦʡ ʦʧʝʨʘʮʠʠ 

ʩʨʝʜʠ ʚʩʝʭ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ (ʨʠʩʫʥʦʢ 56). 

ʇʦʜʲʸʤ ʠʥʩʪʨʫʤʝʥʪʘ ð ʚʝʣʠʯʠʥʘ, ʥʘ ʢʦʪʦʨʫʶ ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ ʙʫʜʝʪ 

ʫʜʘʣʷʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ʚ ʘʙʩʦʣʶʪʝ, ʫʢʘʟʘʚ ʚ ʧʦʣʝ 

ʚʝʣʠʯʠʥʫ, ʧʨʝʚʦʩʭʦʜʷʱʫʶ ʚʳʩʦʪʫ ʜʝʪʘʣʠ ʩ ʟʘʧʘʩʦʤ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʩʣʫʯʘʡʥʦʛʦ 

ʟʘʨʝʟʘ. 



ʇʘʨʘʤʝʪʨ çʇʝʨʝʢʨʳʪʠʝè ʫʢʘʟʳʚʘʝʪ, ʥʘ ʩʢʦʣʴʢʦ ʚʠʪʦʢ ʪʨʘʝʢʪʦʨʠʠ ʙʣʠʟʦʢ ʩ 

ʧʨʝʜʳʜʫʱʝʤʫ, ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1, ʚʳʙʠʨʘʡʪʝ ʟʥʘʯʝʥʠʝ ʙʣʠʟʢʦʝ ʢ 

1 ʧʨʠ ʯʠʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʠ. 

 

ʈʠʩʫʥʦʢ 56 ð ʅʘʩʪʨʦʡʢʘ ʪʨʘʝʢʪʦʨʠʠ ʦʙʨʘʙʦʪʢʠ 

ɺ T-FLEX ʏʇʋ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʪʨʘʝʢʪʦʨʠʠ ʦʙʨʘʙʦʪʢʠ 

(ʨʠʩʫʥʦʢ 57): 

ʈʠʩʫʥʦʢ 57 ð ɺʠʜʳ ʪʨʘʝʢʪʦʨʠʡ 

ʇʦʩʣʝ ʧʦʣʥʦʡ ʥʘʩʪʨʦʡʢʠ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠʤʠʪʝ ʚʚʝʜʸʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʤʘʥʜʦʡ çɿʘʢʦʥʯʠʪʴ ʚʚʦʜè ʩʧʨʘʚʘ ʦʪ ʧʘʨʘʤʝʪʨʦʚ (ʨʠʩʫʥʦʢ 58). ɺ ʠʪʦʛʝ ʙʫʜʝʪ 

ʧʦʩʪʨʦʝʥʘ ʪʨʘʝʢʪʦʨʠʷ ʦʙʨʘʙʦʪʢʠ, ʠʟʦʙʨʘʞʸʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 59. 

ʈʠʩʫʥʦʢ 58 ð ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʢʦʤʘʥʜʳ 



ʈʠʩʫʥʦʢ 59 ï ʇʦʣʫʯʝʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 

 

ʂʨʘʩʥʳʡ ʮʚʝʪ ʪʨʘʝʢʪʦʨʠʠ ʫʢʘʟʳʚʘʝʪ ʢʦʥʪʘʢʪ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩ 

ʤʝʪʘʣʣʦʤ, ʩʥʷʪʠʝ ʩ ʥʝʛʦ ʧʨʠʧʫʩʢʘ. 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʜʦʙʘʚʠʤ ʙʠʨʶʟʦʚʫʶ ʪʨʘʝʢʪʦʨʠʶ ð ʧʝʨʝʤʝʱʝʥʠʝ 

ʬʨʝʟʳ. ɼʣʷ ʵʪʦʛʦ ʚ ʄʝʥʝʜʞʝʨʝ ʦʙʨʘʙʦʪʦʢ ʥʘʞʤʠʪʝ ʜʚʘ ʨʘʟʘ ʥʘ ʩʦʟʜʘʥʥʫʶ 

ʦʧʝʨʘʮʠʶ ʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘ ʠʣʠ ʚʘʰʝ ʥʘʟʚʘʥʠʝ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʦʢʥʝ ʥʘʩʪʨʦʡʢʠ ʦʧʝʨʘʮʠʠ, ʚ ʧʦʜʧʫʥʢʪʝ çʇʘʨʘʤʝʪʨʳ ʧʨʦʭʦʜʘè 

ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʪʠʧʦʚʳʝ ʚʘʨʠʘʥʪʳ ʧʨʦʭʦʜʘ, ʬʦʨʤʠʨʫʶʱʠʝ ʪʨʘʝʢʪʦʨʠʶ, ʘ ʪʘʢʞʝ 

ʫʢʘʟʘʪʴ ʚʳʩʦʪʫ çʇʦʜʲʸʤʘ ʠʥʩʪʨʫʤʝʥʪʘè. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʙʨʘʪʴ ʥʝ ʤʝʥʝʝ 10 ʤʤ ʥʘʜ 

ʚʝʨʭʥʝʡ ʛʨʘʥʴʶ ʟʘʛʦʪʦʚʢʠ ʚʦ ʠʟʙʝʞʘʥʠʝ ʩʣʫʯʘʡʥʳʭ ʟʘʨʝʟʦʚ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ 

ʠʥʩʪʨʫʤʝʥʪʘ. ʇʦʜʲʸʤ ʠʥʩʪʨʫʤʝʥʪʘ ʫʢʘʟʳʚʘʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʧʦʣ, 

ʠʟʤʝʨʝʥʠʝ ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʪ ʚʳʙʨʘʥʥʦʡ ʛʨʘʥʠ ʠʣʠ ʚ ʘʙʩʦʣʶʪʝ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʷ ʦʪʤʝʨʷʝʪ ʟʥʘʯʝʥʠʝ ʦʪ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ. 

ʉʣʝʜʫʶʱʠʤ ʧʫʥʢʪʦʤ ʦʙʨʘʙʦʪʢʠ ʠʜʸʪ ʚʳʪʘʯʠʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʜʝʪʘʣʠ: 

ɼʣʷ ʥʘʯʘʣʘ ʬʨʝʟʝʨʫʝʤ ʧʨʦʬʠʣʴ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ 

çɿʦʥʥʦʝ 3D ʬʨʝʟʝʨʦʚʘʥʠʝ, ʂʘʨʘʥʜʘʰʥʘʷ ʦʙʨʘʙʦʪʢʘè, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʚʦ 

ʚʢʣʘʜʢʝ ʏʇʋ (ʨʠʩʫʥʦʢ 60). ʇʦʩʣʝ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʪʝʣʦ ʜʝʪʘʣʠ, ʧʦʩʣʝ ʵʪʦʛʦ 

ʬʫʥʢʮʠʶ çɺʳʙʨʘʪʴ ʨʝʙʨʦè ʠ ʚʳʜʝʣʷʝʪʝ ʨʝʙʨʦ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʜʫʛʦʦʙʨʘʟʥʦʛʦ 



ʧʨʦʬʠʣʷ, ʪʘʢ ʞʝ ʫʢʘʟʳʚʘʝʪʝ ʠʥʩʪʨʫʤʝʥʪ ʠʟ ʙʠʙʣʠʦʪʝʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

(ʨʠʩʫʥʦʢ 61). 

ʈʠʩʫʥʦʢ 60 ð ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʦʤʘʥʜʳ çʂʘʨʘʥʜʘʰʥʘʷ ʦʙʨʘʙʦʪʢʘè 

ʈʠʩʫʥʦʢ 61 ð ʇʘʨʘʤʝʪʨʳ çʂʘʨʘʥʜʘʰʥʦʡ ʦʙʨʘʙʦʪʢʠè 

ɺ çʇʘʨʘʤʝʪʨʘʭ ʩʲʸʤʘè ʫʢʘʟʳʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘ, ʨʘʚʥʘʷ -20 ʤʤ, ʜʣʷ ʪʦʛʦ 

ʯʪʦʙʳ ʬʨʝʟʘ ʚʦʰʣʘ ʚ ʤʝʪʘʣʣ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʨʘʝʢʪʦʨʠʷ ʩʦʟʜʘʩʪʩʷ ʥʘʜ 



ʧʨʦʬʠʣʝʤ. ʋʢʘʞʝʤ ʙʝʟʦʧʘʩʥʳʡ ʧʦʜʲʸʤ ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦʙʳ ʦʥ ʫʯʠʪʳʚʘʣʩʷ ʜʣʷ 

ʥʘʯʘʣʘ ʧʦʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʠ. 

ʆʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʩʨʝʟʘʥʠʷ ʙʦʣʴʰʦʛʦ ʦʙʲʸʤʘ ʤʝʪʘʣʣʘ ʷʚʣʷʝʪʩʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʨʝʟʘʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ. ɺ çʄʝʥʝʜʞʝʨʝ ʦʙʨʘʙʦʪʢʠè ʥʘʞʘʪʠʝʤ 

ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʧʦ ʪʦʣʴʢʦ ʯʪʦ ʜʦʙʘʚʣʝʥʥʦʡ ʪʫʜʘ ʦʧʝʨʘʮʠʠ ʟʘʭʦʜʠʤ ʚ 

ʬʫʥʢʮʠʶ çɺʨʝʟʘʥʠʝè (ʨʠʩʫʥʦʢ 62), ʚʢʣʶʯʠʚ ʝʸ, ʚʳʙʠʨʘʝʤ çʇʦ ʧʝʨʚʦʡ ʣʠʥʠʠ 

ʪʨʘʝʢʪʦʨʠʠè (ʨʠʩʫʥʦʢ 63). 

ʈʠʩʫʥʦʢ 62 ð ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ 

ʈʠʩʫʥʦʢ 63 ð ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʝʨʘʮʠʠ ʦʙʨʘʙʦʪʢʠ 

ʅʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʠʪʴ ʧʦʜʚʦʜ ʠ ʦʪʚʦʜ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ, 

ʘʢʪʠʚʠʨʫʶʪʩʷ ʦʥʠ ʚ çʄʝʥʝʜʞʝʨʝ ʦʙʨʘʙʦʪʢʠè ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ, ʚ 



ʩʪʦʢʝ ʢʦʦʨʜʠʥʘʪʳ z ʫʢʘʟʳʚʘʝʤ ʚʳʩʦʪʫ ʙʝʟʦʧʘʩʥʦʛʦ ʧʦʜʲʸʤʘ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʢʘʟʘʪʴ ʙʦʣʴʰʝ ʚʳʩʦʪʳ ʟʘʛʦʪʦʚʢʠ ʠ ʝʱʸ 30 ʤʤ ʜʣʷ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʛʦ ʜʦʩʪʫʧʘ ʢ ʠʥʩʪʨʫʤʝʥʪʫ (ʨʠʩʫʥʦʢ 64). 

ʊʦʯʢʘ ʧʦʜʚʦʜʘ ʦʟʥʘʯʘʝʪ ʤʝʩʪʦ, ʩ ʢʦʪʦʨʦʤ ʦʢʘʞʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ʚ ʥʘʯʘʣʝ 

ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ. 

ʊʦʯʢʘ ʦʪʚʦʜʘ ð ʪʦʯʢʫ. ʂʫʜʘ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʨʠ ʦʢʦʥʯʘʥʠʠ 

ʦʧʝʨʘʮʠʠ. 

ʈʠʩʫʥʦʢ 64 ð ʇʘʨʘʤʝʪʨʳ ʇʦʜʚʦʜʘ ʠ ʦʪʚʦʜʘ ʠʥʩʪʨʫʤʝʥʪʘ 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʘʩʪʨʦʝʢ ʥʘ 

ʦʪʦʙʨʘʞʘʝʤʦʡ ʚ ʨʘʙʦʯʝʤ ʦʢʥʝ 3D ʤʦʜʝʣʠ ʧʦʷʚʷʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʠʥʠʠ 

ʪʨʘʝʢʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʪʘʢ ʞʝ ʫʯʠʪʳʚʘʶʪ ʚʨʝʟʘʥʠʝ ʚ ʤʝʪʘʣʣ, ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʧʦʷʚʷʪʩʷ ʙʠʨʶʟʦʚʳʝ ʣʠʥʠʠ ð ʙʝʟʦʧʘʩʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ. 

ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʠʟʦʙʨʘʞʸʥ ʥʘ ʨʠʩʫʥʢʝ 65. 

 



ʈʠʩʫʥʦʢ 65 ï ʇʦʣʫʯʝʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʧʦʩʣʝ ʢʘʨʘʥʜʘʰʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʷʚʣʷʝʪʩʷ ʚʳʪʘʯʠʚʘʥʠʝ ʧʨʦʬʠʣʷ ʮʠʣʠʥʜʨʘ. ɼʣʷ ʵʪʦʛʦ 

ʪʨʝʙʫʝʪʩʷ ʩʥʷʪʴ ʧʨʠʧʫʩʢ ʥʘʜ ʝʛʦ ʚʝʨʭʥʝʡ ʛʨʘʥʴʶ ʢʦʤʘʥʜʦʡ çʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘè 

ʥʘ ʛʣʫʙʠʥʫ 5 ʤʤ ʩ ʙʦʢʦʚʳʤ ʦʪʩʪʫʧʦʤ (ʨʠʩʫʥʦʢ 66), ʨʘʚʥʳʤ 10 ʤʤ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

çʂʘʨʘʥʜʘʰʥʦʡ ʦʙʨʘʙʦʪʢʦʡè ʧʦ ʛʨʘʥʠ ʥʘ ʛʣʫʙʠʥʫ 15 ʤʤ 

(ʨʠʩʫʥʦʢ 67). 

ʂʘʢ ʚʳʧʦʣʥʷʪʴ ʜʘʥʥʳʝ ʢʦʤʘʥʜʳ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚʳʰʝ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʢʨʳʚʘʪʴ ʠʣʠ ʘʢʪʠʚʠʨʦʚʘʪʴ ʦʧʨʝʜʝʣʸʥʥʳʝ ʪʨʘʝʢʪʦʨʠʠ, ʚ çʄʝʥʝʜʞʝʨʝ 

ʦʙʨʘʙʦʪʢʠè ʥʫʞʥʦ ʥʘʞʘʪʴ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʥʪʝʨʝʩʫʶʱʫʶ ʦʧʝʨʘʮʠʶ ʠ 

ʥʘʞʘʪʴ ʥʘ ʩʪʨʦʢʫ çɺʠʜʠʤʘʷè - ɻʪʦ ʧʨʠʚʝʜʸʪ ʥʝ ʪʦʣʴʢʦ ʢ ʩʢʨʳʪʠʶ ʪʨʘʝʢʪʦʨʠʠ, ʥʦ 

ʪʘʢ ʞʝ ʦʥʘ ʥʝ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴʩʷ ʚ çʀʤʠʪʘʪʦʨʝ ʦʙʨʘʙʦʪʢʠè (ʨʠʩʫʥʦʢ 68). 

ʈʠʩʫʥʦʢ 66 ï ʊʨʘʝʢʪʦʨʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʢʘʨʤʘʥʘ ʥʘ 5 ʤʤ. ʆʩʪʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ ʩʢʨʳʪʳ 



ʈʠʩʫʥʦʢ 67 ï ʊʨʘʝʢʪʦʨʠʷ ʧʦʩʣʝ ʢʘʨʘʥʜʘʰʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʛʣʫʙʠʥʫ 15 ʤʤ 

ʈʠʩʫʥʦʢ 68 ï ɺʳʢʣʶʯʝʥʠʝ ʦʪʦʙʨʘʞʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʪʨʝʙʫʝʪʩʷ ʬʨʝʟʝʨʦʚʘʪʴ ʦʪʚʝʨʩʪʠʝ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ʜʝʪʘʣʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʥʷʚ ʧʨʠʧʫʩʢ. ɺʚʠʜʫ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʛʨʘʥʠ ð ʥʘʯʝʨʪʠʪʝ ʝʸ ʚ 

ʮʝʥʪʨʝ ʜʝʪʘʣʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ çʏʝʨʪʠʪʴ ʥʘ ʛʨʘʥʠè. ʇʦʜʨʦʙʥʦ ʵʪʘ ʢʦʤʘʥʜʘ 

ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʚʳʰʝ, ʚ ʛʣʘʚʝ çʉʦʟʜʘʥʠʝ 3D ʤʦʜʝʣʠ ʧʦ ʯʝʨʪʝʞʫè. 

ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʤ ʢʦʤʘʥʜʫ çɿʦʥʥʦʝ 3D ʬʨʝʟʝʨʦʚʘʥʠʝ, ʆʙʨʘʙʦʪʢʘ 

ʢʘʨʤʘʥʘè, ʚʳʙʠʨʘʝʤ ʪʝʣʦ ʜʝʪʘʣʠ ʠ ʚʳʙʠʨʘʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʟʜʘʥʥʫʶ ʛʨʘʥʴ 

ʚʚʠʜʫ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ (ʨʠʩʫʥʦʢ 69). 



ʈʠʩʫʥʦʢ 69 ï ʉʦʟʜʘʥʥʳʡ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʨʦʬʠʣʴ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʜʝʪʘʣʠ 

ʂʦʤʘʥʜʦʡ çɿʦʥʥʦʝ 3D ʬʨʝʟʝʨʦʚʘʥʠʝ, ʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘè, ʪʝʣʦʤ ʚʳʙʝʨʠʪʝ 

ʩʘʤʫ ʜʝʪʘʣʴ, ʘ ʪʘʢʞʝ ʪʦʣʴʢʦ ʯʪʦ ʩʦʟʜʘʥʥʳʡ ʧʨʦʬʠʣʴ ʯʝʨʝʟ ʧʦʜʢʦʤʘʥʜʫ çɺʳʙʨʘʪʴ 

ʧʨʦʬʠʣʴè (ʨʠʩʫʥʦʢ 70). ɼʦʙʘʚʴʪʝ ʠʥʩʪʨʫʤʝʥʪ, ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ, 

ʙʝʟʦʧʘʩʥʫʶ ʚʳʩʦʪʫ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʫʢʘʞʠʪʝ ʛʣʫʙʠʥʫ ʨʝʟʘʥʠʷ ʩʦʛʣʘʩʥʦ ʯʝʨʪʝʞʫ. 

ʊʘʢ ʞʝ ʜʦʙʘʚʴʪʝ ʧʦʜʚʦʜ ʠ ʦʪʚʦʜ. 

ʈʠʩʫʥʦʢ 70 ï ʊʨʘʝʢʪʦʨʠʷ ʧʦʩʣʝ ʢʘʨʘʥʜʘʰʥʦʡ ʦʙʨʘʙʦʪʢʠ ʥʘ ʛʣʫʙʠʥʫ 15 ʤʤ 



ʇʦʩʣʝ ʚʩʝʭ ʥʘʩʪʨʦʝʢ ʠ ʧʨʠʥʷʪʠʷ ʢʦʤʘʥʜʳ ʙʫʜʝʪ ʧʦʩʪʨʦʝʥʘ ʪʨʘʝʢʪʦʨʠʷ,  

ʠʟʦʙʨʘʞʸʥʥʘʷ ʥʘ ʨʠʩʫʥʢʝ 71. 

ʈʠʩʫʥʦʢ 71 ï ʇʦʣʫʯʝʥʥʘ ̫ʪʨʘʝʢʪʦʨʠʷ 

 

ʉʦʟʜʘʸʤ ʥʦʚʳʡ ʧʨʦʬʠʣʴ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʧʦʚʪʦʨʠʚ ʚʩʝ 

ʧʨʝʜʳʜʫʱʠʝ ʰʘʛʠ, ʠʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ çʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘ ʧʦ 

ʧʨʦʬʠʣʶè (ʨʠʩʫʥʦʢ 72). ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚʦʧʨʦʩʦʚ ʠʟʫʯʠʪʝ ʘʣʛʦʨʠʪʤ 

ʥʘʩʪʨʦʡʢʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʢʦʤʘʥʜʳ ʚʳʰʝ. 

ʈʠʩʫʥʦʢ 72 ï ʊʨʘʝʢʪʦʨʠʷ ʦʙʨʘʙʦʪʢʠ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ 



ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʨʝʟʘʪʴ ʜʝʪʘʣʴ ʧʦ ʢʦʥʪʫʨʫ, ʪʨʝʙʫʝʪʩʷ ʢʦʤʘʥʜʘ 

çʂʘʨʘʥʜʘʰʥʘʷ ʦʙʨʘʙʦʪʢʘè ʚ çɿʦʥʥʦʤ 3D ʬʨʝʟʝʨʦʚʘʥʠʠè. ɺʳʙʨʘʚ ʪʝʣʦ ʜʝʪʘʣʠ, 

ʠʩʧʦʣʴʟʫʡʪʝ ʧʦʜʢʦʤʘʥʜʫ çɺʳʙʨʘʪʴ ʨʝʙʨʦè (ʨʠʩʫʥʦʢ 73) ʠ ʚʳʜʝʣʠʪʝ ʨʸʙʨʘ ʧʦ 

ʢʨʘʶ ʟʘʛʦʪʦʚʢʠ, ʨʝʢʦʤʝʥʜʫʝʤ ʚʳʙʠʨʘʪʴ ʨʸʙʨʘ ʚʥʠʟʫ ʜʝʪʘʣʠ ʜʣʷ ʫʜʦʙʩʪʚʘ 

ʚʳʜʝʣʝʥʠʷ ʚʩʝʛʦ ʢʦʥʪʫʨʘ. 

ʈʠʩʫʥʦʢ 73 ï ʌʨʝʟʝʨʦʚʘʥʠʝ ʧʦ ʛʨʘʥʠ 

ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʤ, ʯʪʦ ʧʨʦʛʨʘʤʤʘ ʩʘʤʘ ʤʦʞʝʪ ʘʢʪʠʚʠʨʦʚʘʪʴ ʧʦʚʦʨʦʪ 

ʠʥʩʪʨʫʤʝʥʪʘ, ʯʪʦʙʳ ʵʪʦʛʦ ʥʝ ʧʨʦʠʟʦʰʣʦ, ʚ çʇʘʨʘʤʝʪʨʘʭ ʦʙʨʘʙʦʪʢʠè ʚ ʦʢʥʝ 

çʇʦʚʦʨʦʪ ʠʥʩʪʨʫʤʝʥʪʘè, ʚʝʣʠʯʠʥʘ z ʫʢʘʟʳʚʘʝʪʩʷ ʨʘʚʥʦʡ 1 ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʬʨʝʟʘ 

ʥʝ ʤʝʥʷʣʘ ʨʘʙʦʯʫʶ ʧʣʦʩʢʦʩʪʴ ʥʘ ʧʨʦʠʟʚʦʣʴʥʫʶ (ʨʠʩʫʥʦʢ 74). 

ʈʠʩʫʥʦʢ 74 ï ʅʘʩʪʨʦʡʢʘ ʧʦʣʦʞʝʥʠʷ ʬʨʝʟʳ 



ɺ ʧʘʨʘʤʝʪʨʘʭ ʩʲʸʤʘ ʫʢʘʟʳʚʘʝʤ 8 ʤʤ, ʦʙʨʘʙʦʪʢʘ ʥʝ ʜʦ ʢʦʥʮʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʪʦʛʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʝʨʝʤʝʱʝʥʠʝ ʜʝʪʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ 

(ʨʠʩʫʥʦʢ 75). 

ʈʠʩʫʥʦʢ 75 ï ʅʘʩʪʨʦʡʢʘ ʩʥʠʤʘʝʤʦʛʦ ʧʨʠʧʫʩʢʘ 

 

 

 

 

  



1.4 ʅʘʩʪʨʦʡʢʘ ʠ ʨʘʙʦʪʘ ʩ çʀʤʠʪʘʪʦʨʦʤ ʦʙʨʘʙʦʪʢʠè 

ɸʢʪʠʚʠʨʫʝʤ ʢʦʤʘʥʜʫ çʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠè ʚ çʇʘʥʝʣʝ ʠʥʩʪʨʫʤʝʥʪʦʚè 

(ʨʠʩʫʥʦʢ 76). 

ʈʠʩʫʥʦʢ 76 ï ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ çʀʤʠʪʘʪʦʨʘ ʦʙʨʘʙʦʪʢʠè 

T-FLEX ʦʙʣʘʜʘʝʪ ʤʦʱʥʳʤ ʚʠʟʫʘʣʠʟʘʪʦʨʦʤ NC Tracer ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ ʩ ʫʯʸʪʦʤ ʪʨʘʝʢʪʦʨʠʡ ʦʙʨʘʙʦʪʢʠ. 

ʈʘʙʦʯʘʷ ʟʦʥʘ çʀʤʠʪʘʪʦʨʘ ʦʙʨʘʙʦʪʢʠè (ʨʠʩʫʥʦʢ 77) ʨʘʟʜʝʣʝʥʘ ʥʘ ʥʝʩʢʦʣʴʢʦ 

ʦʢʦʥ: 

ɺʝʨʭʥʷʷ ʧʘʥʝʣʴ ð ʥʘ ʥʝʸ ʚʳʥʝʩʝʥʳ ʦʩʥʦʚʥʳʝ ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʦʪʦʙʨʘʞʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʝʛʦ ʥʘʩʪʨʦʡʢʘ. 

çʄʝʥʝʜʞʝʨ ʦʙʨʘʙʦʪʦʢè - ʚ ʥʸʤ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʩʦʟʜʘʥʥʳʝ ʥʘʤʠ ʦʧʝʨʘʮʠʠ. 

ʊʘʢ ʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʢʥʦ ʩ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʦʡ ʜʣʷ ʏʇʋ ʩʪʘʥʢʘ, 

ʜʘʥʥʳʡ ʢʦʜ ʪʨʘʥʩʣʠʨʦʚʘʥ ʯʝʨʝʟ ʚʩʪʨʦʝʥʥʳʡ ʧʦʩʪʧʨʦʮʝʩʩʦʨ, ʧʦʵʪʦʤʫ ʥʫʞʥʦ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʩʪʘʥʢʦʚ ʦʥ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʢʦʨʨʝʢʪʥʦ, 

ʦʜʥʘʢʦ ʜʦʧʫʩʪʠʤʦ ʜʦʙʘʚʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʩʪʧʨʦʮʝʩʩʦʨʦʚ ʠ ʪʨʘʥʩʣʠʨʦʚʘʥʠʝ 

ʢʦʜʘ ʧʦʜ ʢʦʥʢʨʝʪʥʳʡ ʩʪʘʥʦʢ. 

ʋʧʨʘʚʣʷʶʱʘʷ ʧʨʦʛʨʘʤʤʘ ʥʘʧʠʩʘʥʘ ʚ G- ʢʦʜʝ, ʥʦ ʚʳ ʪʘʢ ʞʝ ʤʦʞʝʪʝ ʠʟʚʣʝʯʴ 

ʧʝʨʚʠʯʥʳʡ ʢʦʜ CLDATA ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʆʙ ʵʪʦʤ ʚ ʜʘʥʥʦʤ 

ʤʝʪʦʜʠʯʝʩʢʦʤ ʧʦʩʦʙʠʠ ʨʘʩʧʠʩʘʥʦ ʥʝ ʙʫʜʝʪ ʚʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʊʘʢ ʞʝ ʝʩʪʴ ʦʢʥʦ ʚʠʟʫʘʣʴʥʦʛʦ ʦʪʦʙʨʘʞʝʥʠʷ ʦʙʨʘʙʦʪʢʠ ʠʟʜʝʣʠʷ. 



ʈʠʩʫʥʦʢ 77 ï ʈʘʙʦʯʠʝ ʦʢʥʘ çʀʤʠʪʘʪʦʨʘ ʦʙʨʘʙʦʪʢʠè 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ, ʚʠʟʫʘʣʠʟʘʪʦʨ ʧʦʥʠʤʘʝʪ, ʛʜʝ ʥʘʭʦʜʠʪʩʷ ʪʝʣʦ 

ʟʘʛʦʪʦʚʢʠ, ʘ ʛʜʝ ʦʩʥʘʩʪʢʘ, ʦʜʥʘʢʦ, ʝʩʣʠ ʚʩʸ ʦʪʦʙʨʘʞʘʝʪʩʷ ʦʜʥʠʤ ʮʚʝʪʦʤ, ʪʦ 

ʚʠʟʫʘʣʠʟʘʪʦʨʫ ʧʦʪʨʝʙʫʝʪʩʷ ʥʘʩʪʨʦʡʢʘ (ʨʠʩʫʥʦʢ 78 ʠ ʨʠʩʫʥʦʢ 79). 

ʈʠʩʫʥʦʢ 78 ï ʂʦʤʘʥʜʘ ʥʘʩʪʨʦʡʢʠ çʀʤʠʪʘʪʦʨʘ ʦʙʨʘʙʦʪʢʠè 

ʈʠʩʫʥʦʢ 79 ï ʆʢʥʦ ʥʘʩʪʨʦʡʢʠ çʀʤʠʪʘʪʦʨʘ ʦʙʨʘʙʦʪʢʠè 



 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʪʨʝʙʫʝʪʩʷ ʫʢʘʟʘʪʴ çʀʥʩʪʨʫʤʝʥʪè -ʚʩʸ, ʫʩʪʘʥʦʚʠʪʴ ʛʘʣʦʯʢʠ ʫ 

ʧʦʣʝʡ çɼʝʪʘʣʴè, çɿʘʛʦʪʦʚʢʘè, çʆʩʥʘʩʪʢʘè, ʪʘʢ ʞʝ ʫʢʘʟʘʚ ʮʚʝʪʘ, ʯʪʦʙʳ ʦʪʣʠʯʘʪʴ 

ʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ. 

ʆʢʥʦ çʆʙʨʝʟʢʘ 3D ʩʮʝʥʳè ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʢʦʥʢʨʝʪʥʫʶ ʦʙʣʘʩʪʴ ʧʦ 

ʛʣʦʙʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

ʉʢʦʨʦʩʪʴ ʠʤʠʪʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʙʠʨʘʪʴ ʚ ʩʝʨʝʜʠʥʝ ʰʢʘʣʳ, ʪʘʢ ʢʘʢ 

ʯʨʝʟʤʝʨʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʠʤʠʪʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʘʤ 

ʚʠʟʫʘʣʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ. 

ʊʦʯʥʦʩʪʴ ʚʠʟʫʘʣʠʟʘʮʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʪʘʚʣʷʪʴ ʩʪʘʥʜʘʨʪʥʫʶ, ʪʘʢ ʢʘʢ ʝʸ 

ʧʦʚʳʰʝʥʠʝ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʛʨʫʞʘʝʪ ʢʦʤʧʴʶʪʝʨ. 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ çʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠè ʥʘʩʪʨʦʝʥ, ʤʦʞʝʤ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ 

ʚʝʩʴ ʧʨʦʮʝʩʩ ʬʨʝʟʝʨʦʚʘʥʠʷ ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʢʣʶʯʠʚ 

ʦʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ ʪʨʘʝʢʪʦʨʠʡ, ʫʙʝʞʜʘʝʤʩʷ, ʯʪʦ ʬʨʝʟʝʨʦʚʘʥʠʝ ʪʝʣʘ ʜʝʪʘʣʠ 

ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʟʘʨʝʟʦʚ ʚ ʤʘʪʝʨʠʘʣ ( ʙʝʟ ʥʘʣʠʯʠʷ ʢʨʘʩʥʳʭ ʟʦʥ ʥʘ ʪʝʣʝ ʜʝʪʘʣʠ)  

( ʨʠʩʫʥʦʢ 80). 

ʈʠʩʫʥʦʢ 80 ï ʇʦʣʫʯʝʥʥʘʷ ʟʘʛʦʪʦʚʢʘ 

ɽʩʣʠ ʞʝ ʟʘʨʝʟʳ ʧʨʠʩʫʪʩʪʚʫʶʪ, ʪʦ ʦʧʨʝʜʝʣʠʪʝ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʘʢʦʡ 

ʦʧʝʨʘʮʠʠ ʦʥʠ ʚʦʟʥʠʢʘʶʪ ʠ ʥʘʩʪʨʦʡʪʝ ʝʡ, ʤʝʥʷʷ ʙʦʢʦʚʦʡ ʦʪʩʪʫʧ, ʠʣʠ ʞʝ ʩʤʝʥʠʪʝ 

ʠʥʩʪʨʫʤʝʥʪ ʥʘ ʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʟʜʘʚ ʝʛʦ ʠ ʜʦʙʘʚʠʚ 

ʚ ʠʩʧʦʣʴʟʫʝʤʫʶ ʙʠʙʣʠʦʪʝʢʫ. 



  



ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 2. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʦʧʝʨʘʮʠʝʡ çʌʨʝʟʝʨʦʚʘʥʠʝè ʚ 

ʤʦʜʫʣʝ T-FLEX ʏʇʋ 

 

ɿʘʜʘʥʠʝ: ʇʦ ʚʳʰʝʫʢʘʟʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʨʘʟʨʘʙʦʪʘʡʪʝ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ 

ʜʝʪʘʣʠ ʠʟ ʟʘʛʦʪʦʚʢʠ ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʫ ʠʟ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ 1.  



1.5 ʆʟʥʘʢʦʤʣʝʥʠʝ ʩʦ ʩʚʝʨʣʝʥʠʝʤ ʚ T-FLEX ʏʇʋ 

ʊʘʢ ʢʘʢ ʚ ʩʦʟʜʘʚʘʝʤʦʡ ʜʝʪʘʣʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʪʚʝʨʩʪʠʷ, ʪʦ ʚʘʤ ʪʨʝʙʫʝʪʩʷ 

ʨʝʰʠʪʴ, ʥʘ ʢʘʢʦʤ ʵʪʘʧʝ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʠ ʦʥʠ ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ: 

1. ʇʦʩʣʝ ʧʦʣʥʦʛʦ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʠ ʦʪʜʝʣʝʥʠʷ ʝʸ ʦʪ ʢʦʨʧʫʩʘ, ʩ 

ʧʦʩʣʝʜʫʶʱʝʤ ʟʘʢʨʝʧʣʝʥʠʝʤ ʝʸ ʫʞʝ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ð ʥʝ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʤʝʪʦʜ, 

ʪʘʢ ʢʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩʤʝʥʘ ʙʘʟ, ʯʪʦ ʥʝʩʦʤʥʝʥʥʦ ʧʨʠʚʝʜʸʪ ʢ ʫʤʝʥʴʰʝʥʠʶ ʪʦʯʥʦʩʪʠ 

ʠʟʛʦʪʦʚʣʝʥʠʷ. ʇʨʠʤʝʥʷʝʪʩʷ ʚ ʩʣʫʯʘʝ ʤʘʩʩʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʣʠ ʥʘ ʩʪʘʥʢʘʭ ʩ 

ʤʘʣʳʤ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʤ ʤʘʛʘʟʠʥʦʤ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

2. ʇʨʦʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʷ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ð ʥʘʠʙʦʣʝʝ 

ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳʡ ʩʧʦʩʦʙ, ʥʦ ʧʦʜʭʦʜʠʪ ʙʦʣʴʰʝ ʜʣʷ ʝʜʠʥʠʯʥʦʛʦ ʠʣʠ 

ʤʝʣʢʦʩʝʨʠʡʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺʨʝʤʝʥʥʦ ʦʪʢʣʶʯʠʪʝ ʦʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ ʦʧʝʨʘʮʠʡ ʚ çʄʝʥʝʜʞʝʨʝ 

ʦʙʨʘʙʦʪʦʢè (ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʢʦʤʘʥʜʝ ʠ ʫʙʨʘʪʴ ʛʘʣʦʯʢʫ ʚ ʩʪʨʦʢʝ 

çɺʠʜʠʤʘʷè) ʢʨʦʤʝ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ çʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘè, ʢʦʪʦʨʘʷ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʩʥʠʤʘʝʪ ʧʨʠʧʫʩʢ ʩ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʟʘʛʦʪʦʚʢʠ, ʠ ʟʘʧʫʩʪʠʤ ʠʤʠʪʘʪʦʨ 

ʦʙʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 81). 

ʈʠʩʫʥʦʢ 81 ð ʆʧʝʨʘʮʠʷ, ʧʦʩʣʝ ʢʦʪʦʨʦʡ ʙʫʜʝʤ ʧʨʦʠʟʚʦʜʠʪʴ ʩʚʝʨʣʝʥʠʝ ʜʚʫʭ ʦʪʚʝʨʩʪʠʡ 

ʙʦʣʴʰʝʛʦ ʜʠʘʤʝʪʨʘ 

 



ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʚʝʨʣʝʥʠʷ ʩʦʟʜʘʡʪʝ ʜʚʘ ʩʚʝʨʣʘ, ʦʜʥʦ ʜʠʘʤʝʪʨʦʤ D/2, ʘ 

ʚʪʦʨʦʝ D ʦʪʚʝʨʩʪʠʷ. ʆʜʥʦ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʩʚʝʨʣʝʥʠʷ, ʘ ʚʪʦʨʦʝ ʜʣʷ 

ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ. ʉʦʭʨʘʥʠʪʝ ʠʭ ʚ ʙʠʙʣʠʦʪʝʢʝ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɺʦ ʚʢʣʘʜʢʝ çʏʇʋè ʚʳʙʝʨʠʪʝ çʉʚʝʨʣʝʥʠʝ 5Dè ʠ ʧʦʜʧʫʥʢʪ çʉʚʝʨʣʝʥʠʝ 5Dè 

(ʨʠʩʫʥʦʢ 82). 

ʈʠʩʫʥʦʢ 82 ð ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʦʧʝʨʘʮʠʠ çʉʚʝʨʣʝʥʠʝ 5ɼè 

ʇʝʨʚʦʡ ʦʧʝʨʘʮʠʝʡ ʷʚʣʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʝʨʣʝʥʠʝ, ʧʦʵʪʦʤʫ ʚʳʙʝʨʠʪʝ 

ʛʨʘʥʴ ʜʝʪʘʣʠ ʥʘ ʜʫʛʦʦʙʨʘʟʥʦʤ ʧʨʦʬʠʣʝ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʳ ʦʪʚʝʨʩʪʠʷ, Tï

FLEX ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʯʠʪʘʝʪ ʛʣʫʙʠʥʫ ʠ ʜʠʘʤʝʪʨ. 

ɺ ʦʢʥʝ ʚʳʙʦʨʘ ʠʥʩʪʨʫʤʝʥʪʘ ʫʢʘʞʠʪʝ ʩʚʝʨʣʦ ʤʝʥʴʰʝʛʦ ʜʠʘʤʝʪʨʘ, 

çʅʦʤʝʨ ʮʠʢʣʘè ð ʉʚʝʨʣʝʥʠʝ. ɺʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝ ʫʢʘʞʠʪʝ = ʦʪ 1 ʜʦ 1,5 ʤʤ. 

ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʝ ʧʨʦʪʦʯʢʠ ʦʪʚʝʨʩʪʠʷ. ɿʘʢʦʥʯʠʪʝ ʚʚʦʜ ʢʦʤʘʥʜʳ 

ʠ ʧʨʦʚʝʨʴʪʝ ʥʘ ʀʤʠʪʘʪʦʨʝ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

(ʨʠʩʫʥʦʢ 83). 

 

 

 

 

 

 

 



 

ʈʠʩʫʥʦʢ 83 ð ʅʘʩʪʨʦʡʢʘ ʦʧʝʨʘʮʠʠ ʩʚʝʨʣʝʥʠʷ 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʩʸ ʚʳʧʦʣʥʝʥʦ ʧʨʘʚʠʣʴʥʦ, ʩʦʟʜʘʡʪʝ ʝʱʸ ʦʜʥʫ ʢʦʤʘʥʜʫ 

ʉʚʝʨʣʝʥʠʝ 5D, ʚʳʙʨʘʚ ʵʪʠ ʞʝ ʦʪʚʝʨʩʪʠʷ, ʥʦ ʠʩʧʦʣʴʟʫʡʪʝ ʩʚʝʨʣʦ ʜʠʘʤʝʪʨʘ D, ʠ  

çʅʦʤʝʨ ʮʠʢʣʘè ð ʪʘʢ ʞʝ ʩʚʝʨʣʝʥʠʝ. ɻʣʫʙʠʥʫ ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʙʝʨʠʪʝ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʩʚʝʨʣʦ ʚʳʰʣʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʵʪʦʤ ʥʝ ʧʦʚʨʝʜʠʚ 

ʘʙʩʪʨʘʢʪʥʫʶ ʦʩʥʘʩʪʢʫ (ʧʨʠʥʷʪʘ ʪʘʢʦʡ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʧʦʷʩʥʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʘ ʚ 

ʜʘʥʥʦʡ ʛʣʘʚʝ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʚʳ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪ ʚ 

çʀʤʠʪʘʪʦʨʝ ʦʙʨʘʙʦʪʢʠè, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 84. 

 

 

 

 



ʈʠʩʫʥʦʢ 84 ð ʈʝʟʫʣʴʪʘʪ ʩʚʝʨʣʝʥʠʷ ʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ 

ɺʘʞʥʦ: ɽʩʣʠ ʧʦ ʢʘʢʦʡ-ʣʠʙʦ ʧʨʠʯʠʥʝ ʩʚʝʨʣʦ ʚ çʀʤʠʪʘʪʦʨʝ ʦʙʨʘʙʦʪʢʠè 

ʥʘʯʠʥʘʝʪ çʣʝʪʘʪʴè ʧʦ ʩʚʦʝʤʫ ʞʝʣʘʥʠʶ, ʪʦ ʵʪʦ ʤʦʞʥʦ ʠʩʧʨʘʚʠʪʴ, ʚʢʣʶʯʠʚ ʚ 

ʦʧʝʨʘʮʠʠ ʩʚʝʨʣʝʥʠʷ ʚ ʛʨʘʬʝ çʇʦʚʦʨʦʪ ʠʥʩʪʨʫʤʝʥʪʘè ʢʦʤʘʥʜʫ çɺʝʢʪʦʨ 

ʠʥʩʪʨʫʤʝʥʪʘè ʠ ʫʩʪʘʥʦʚʠʚ z = 1 (ʨʠʩʫʥʦʢ 85). 

ʈʠʩʫʥʦʢ 85 ð ʋʩʪʨʘʥʝʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

ʇʦʩʣʝ ʵʪʦʛʦ ʧʦ ʘʣʛʦʨʠʪʤʫ ʚʳʰʝ ʧʦʩʪʨʦʡʪʝ ʪʨʘʝʢʪʦʨʠʠ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʠ 

ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʦʪʚʝʨʩʪʠʡ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʙʘʨʘʙʘʥʝ ʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʜʝʪʘʣʠ. 

ʋʯʠʪʳʚʘʡʪʝ, ʯʪʦ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʵʪʠʭ ʦʪʚʝʨʩʪʠʡ ʧʦʪʨʝʙʫʝʪʩʷ ʩʦʟʜʘʥʠʝ ʜʚʫʭ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʚʸʨʣ ʨʘʟʥʳʭ ʜʠʘʤʝʪʨʦʚ, ʘ ʪʘʢ ʞʝ ʜʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʩʚʝʨʣʝʥʠʷ 



ʥʫʞʥʦ ʜʦʙʘʚʠʪʴ ʪʦʣʴʢʦ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʯʘʩʪʢʘ ʥʘʜ 

ʮʠʣʠʥʜʨʦʤ, ʧʦʩʣʝ ʩʥʷʪʠʷ ʩ ʝʛʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʧʨʠʧʫʩʢʘ (ʨʠʩʫʥʦʢ 86). 

ʈʠʩʫʥʦʢ 86 ð ʇʦʨʷʜʦʢ ʦʧʝʨʘʮʠʡ ʧʨʠ ʩʚʝʨʣʝʥʠʠ 

ʀʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʩʚʝʨʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ 

ʨʠʩʫʥʢʝ 87. 

ʈʠʩʫʥʦʢ 87 ð ʉʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʜʝʪʘʣʠ ʩ 3D ʤʦʜʝʣʴʶ, ʩʦʟʜʘʥʥʦʡ ʧʦ ʯʝʨʪʝʞʫ 

ʇʦʩʣʝ ʠʟʚʣʝʯʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʠʟ ʩʪʘʥʢʘ ʏʇʋ ʨʘʙʦʯʝʤʫ ʦʩʪʘʸʪʩʷ ʪʦʣʴʢʦ 

ʠʟʚʣʝʯʴ ʜʝʪʘʣʴ, ʨʘʟʨʫʙʠʚ ʪʦʥʢʠʡ ʩʣʦʡ ʤʝʪʘʣʣʘ. 

 

ɺʘʞʥʦ: ɹʦʣʴʰʠʥʩʪʚʦ ʤʝʪʦʜʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʨʘʙʦʪʘʭ ʚ 

ʛʣʘʚʝ çʆʙʱʝʝ ʦʟʥʘʢʦʤʣʝʥʠʝè ʥʝ ʧʨʠʤʝʥʠʤʳ ʥʘ ʨʝʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʥʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘʫʯʠʪʴ ɺʘʩ ʦʩʥʦʚʥʦʤʫ ʬʫʥʢʮʠʦʥʘʣʫ 

T-FLEX.  



ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 3. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʦʧʝʨʘʮʠʝʡ çʉʚʝʨʣʝʥʠʝè ʚ ʤʦʜʫʣʝ 

T-FLEX ʏʇʋ 

 

ɿʘʜʘʥʠʝ: ɺʳʧʦʣʥʠʪʝ ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʧʨʠʤʝʨʝ ʦʧʝʨʘʮʠʠ, ʧʦʩʣʝ ʯʝʛʦ 

ʧʨʠʤʝʥʠʪʝ ʠʭ ʜʣʷ ʩʚʝʨʣʝʥʠʷ ʦʪʚʝʨʩʪʠʡ ʥʘ ʩʚʦʠʭ ʟʘʛʦʪʦʚʢʘʭ ʩʦʛʣʘʩʥʦ ʚʘʨʠʘʥʪʫ, 

ʧʨʦʚʝʨʴʪʝ ʨʝʟʫʣʴʪʘʪ, ʚʢʣʶʯʠʚ çʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠè. ʋʜʦʩʪʦʚʝʨʴʪʝʩʴ, ʯʪʦ 

ʧʘʨʘʤʝʪʨʳ ʧʦʣʫʯʝʥʥʦʡ ʜʝʪʘʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʢʘʟʘʥʥʳʤ ʚ ʯʝʨʪʝʞʝ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



1.6 ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʘʥʝʩʝʥʠʝʤ ʛʨʘʚʠʨʦʚʢʠ ʚ T-FLEX ʏʇʋ 

ʆʧʝʨʘʮʠʶ ʥʘʥʝʩʝʥʠʷ ʛʨʘʚʠʨʦʚʢʠ ʪʨʝʙʫʝʪʩʷ ʥʘʯʠʥʘʪʴ ʩ ʚʳʙʦʨʘ 

ʧʦʜʭʦʜʷʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʧʦʜʭʦʜʠʪ ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʬʨʝʟʘ ʠ 

ʥʫʣʝʚʳʤ ʨʘʜʠʫʩʦʤ ʩʢʨʫʛʣʝʥʠʷ ʩ ʤʘʣʳʤ ʜʠʘʤʝʪʨʦʤ, ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʸʤʘ ʩʥʠʤʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʘ ʪʘʢʞʝ h ʠʨʠʥʳ ʣʠʥʠʠ, ʝʩʣʠ 

ʛʨʘʚʠʨʦʚʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʟ ʩʝʙʷ ʪʝʢʩʪ. ʊʘʢ ʞʝ ʪʨʝʙʫʝʪʩʷ ʟʘʜʘʪʴ ʥʦʚʳʝ 

çʇʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠè ð ʦʩʦʙʝʥʥʦʩʪʴʶ ʛʨʘʚʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʪʝʣʦ 

ʟʘʛʦʪʦʚʢʠ ʠ ʪʝʣʦ ʜʝʪʘʣʠ ʵʪʦ ʦʜʥʦ ʠ ʪʦ ʞʝ ʪʝʣʦ. 

ɼʣʷ ʥʘʥʝʩʝʥʠʷ ʛʨʘʚʠʨʦʚʢʠ ʪʝʢʩʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʜʝʣʠʷ ʪʨʝʙʫʝʪʩʷ 

ʩʦʟʜʘʪʴ ʧʨʦʬʠʣʴ ʪʝʢʩʪʘ. ʅʘʧʠʩʘʥʠʝ ʪʝʢʩʪʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʢʦʤʘʥʜʝ 

çʏʝʨʯʝʥʠʝ ʥʘ ʛʨʘʥʠè ʫ ʚʳʙʨʘʥʥʦʛʦ ʦʙʲʝʢʪʘ ð ʨʠʩʫʥʦʢ 88. 

ʈʠʩʫʥʦʢ 88 ð ʂʦʤʘʥʜʘ çʏʝʨʯʝʥʠʝ ʥʘ ʛʨʘʥʠè 

ʂʦʤʘʥʜʘ çʊʝʢʩʪè ʥʘʭʦʜʠʪʩʷ ʚ çʇʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚè ʚ ʛʨʘʬʝ çʈʘʙʦʯʘʷ 

ʧʣʦʩʢʦʩʪʴè (ʨʠʩʫʥʦʢ 89). 

ʈʠʩʫʥʦʢ 89 ð ʂʦʤʘʥʜʘ çʊʝʢʩʪè 

ʉʦʟʜʘʥʥʳʡ ʪʝʢʩʪ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʠ ʬʦʨʤʘʪʠʨʦʚʘʪʴ. ʂʦʤʘʥʜʘ 

çʈʝʜʘʢʪʠʨʦʚʘʪʴ ʚ ʦʪʜʝʣʴʥʦʤ ʦʢʥʝè ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠʚʳʯʥʳʡ ʠʥʪʝʨʬʝʡʩ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ, ʩʭʦʞʠʡ ʩ ʙʦʣʴʰʠʥʩʪʚʦʤ ʪʝʢʩʪʦʚʳʭ 

ʨʝʜʘʢʪʦʨʦʚ (ʨʠʩʫʥʦʢ 90). 

 

 



ʈʠʩʫʥʦʢ 90 ð ʅʘʩʪʨʦʡʢʠ ʢʦʤʘʥʜʳ çʊʝʢʩʪè 

ʇʦʩʣʝ ʨʘʙʦʪʳ ʩ ʪʝʢʩʪʦʤ ʧʦʣʫʯʘʝʤ ʠʪʦʛʦʚʳʡ ʨʝʟʫʣʴʪʘʪ, ʧʨʦʬʠʣʴ ʢʦʪʦʨʦʛʦ 

ʩʦʟʜʘʸʪʩʷ ʥʘ ʛʨʘʥʠ ʜʝʪʘʣʠ (ʨʠʩʫʥʦʢ 91). 

ʈʠʩʫʥʦʢ 91 ð ʅʘʜʧʠʩʴ ʥʘ ʪʝʣʝ ʜʝʪʘʣʠ 

ʇʦʩʣʝ ʵʪʦʛʦ, ʥʘʭʦʜʷʩʴ ʚ ʢʦʤʘʥʜʝ çʏʝʨʯʝʥʠʝ ʥʘ ʛʨʘʥʠè, ʧʝʨʝʡʜʠʪʝ ʚʦ 

ʚʢʣʘʜʢʫ çʏʇʋ, ɻʨʘʚʠʨʦʚʢʘ, ɻʨʘʚʠʨʦʚʢʘ ʪʝʢʩʪʘè (ʨʠʩʫʥʦʢ 92). 

 



 

ʈʠʩʫʥʦʢ 92 ð ʂʦʤʘʥʜʘ çɻʨʘʚʠʨʦʚʢʘ ʪʝʢʩʪʘè 

ɺʳʙʨʘʚ ʚ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʟʘʨʘʥʝʝ ʩʦʟʜʘʥʥʳʡ ʛʨʘʚʝʨ, ʦʙʷʟʘʪʝʣʴʥʦ 

ʫʢʘʞʠʪʝ ʚ çʇʘʨʘʤʝʪʨʘʭ ʜʝʪʘʣʠè ʚ ʛʨʘʬʝ çɺʳʩʦʪʘ ʧʣʦʩʢʦʩʪʠ ʦʙʨʘʙʦʪʢʠè = 0, ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʪʨʘʝʢʪʦʨʠʷ ʦʙʨʘʙʦʪʢʠ ʩʦʟʜʘʩʪʩʷ ʥʘ ʫʜʘʣʝʥʠʠ ʦʪ ʟʘʛʦʪʦʚʢʠ ʠ 

ʛʨʘʚʠʨʦʚʢʘ ʥʘʥʝʩʝʥʘ ʥʝ ʙʫʜʝʪ. 

ʅʘʞʤʠʪʝ ʥʘ ʪʝʢʩʪ, ʯʪʦʙʳ ʧʦ ʥʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʦʩʪʨʦʠʣʘʩʴ ʪʨʘʝʢʪʦʨʠʷ, 

ʧʦʩʣʝ ʯʝʛʦ ʚʳʡʜʝʪʝ ʠʟ ʯʝʨʯʝʥʠʷ ʥʘ ʛʨʘʥʠ. ʇʦʩʪʨʦʝʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 93. 

ʈʠʩʫʥʦʢ 93 ð ʇʦʩʪʨʦʝʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ 

 

 

 



ɿʘʧʫʩʪʠʪʝ ʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠ ʠ ʫʜʦʩʪʦʚʝʨʴʪʝʩʴ, ʯʪʦ ʛʨʘʚʠʨʦʚʢʘ ʥʘʥʦʩʠʪʩʷ 

ʢʦʨʨʝʢʪʥʦ (ʨʠʩʫʥʦʢ 94). 

ʈʠʩʫʥʦʢ 94 ð ʈʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʠʠ 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʳ ʭʦʪʠʪʝ ʚʳʛʨʘʚʠʨʦʚʘʪʴ ʢʘʢʦʝ ð ʣʠʙʦ ʭʫʜʦʞʝʩʪʚʝʥʥʦʝ 

ʠʟʦʙʨʘʞʝʥʠʝ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʨʝʟʝʨʦʚʘʥʠʝ ʢʘʨʤʘʥʘ ʧʦ 

ʩʦʟʜʘʥʥʦʤʫ ʟʘʨʘʥʝʝ ʧʨʦʬʠʣʶ. 

ʅʘ ʵʪʦʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʛʣʘʚʘ çʆʙʱʝʝ ʦʟʥʘʢʦʤʣʝʥʠʝè, ʚ ʭʦʜʝ ʠʟʫʯʝʥʠʷ 

ʢʦʪʦʨʦʡ ʚʳ ʜʦʣʞʥʳ ʥʘʫʯʠʪʴʩʷ ʙʘʟʦʚʳʤ ʬʫʥʢʮʠʷʤ ʠ ʢʦʤʘʥʜʘʤ T-FLEX CAD ʠ 

T-FLEX ʏʇʋ. 

ʉʣʝʜʫʶʱʘʷ ʛʣʘʚʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʘ ʢ ʨʝʘʣʴʥʦʤʫ ʧʨʦʠʟʚʦʜʩʪʚʫ ʠ 

ʪʨʝʙʫʝʪ ʨʘʩʯʸʪʦʚ ʢʘʞʜʦʡ ʩʦʟʜʘʚʘʝʤʦʡ ʦʧʝʨʘʮʠʠ ʜʣʷ ʩʪʘʥʢʘ ʩ ʏʇʋ. ʇʦ ʵʪʦʡ 

ʧʨʠʯʠʥʝ ʯʝʨʪʝʞʠ ʠ ʟʘʜʘʥʠʷ ʤʠʥʠʤʠʟʠʨʦʚʘʥʳ, ʥʦ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʛʦ ʚʥʠʤʘʥʠʷ ʢ 

ʨʘʩʯʸʪʥʦʡ ʯʘʩʪʠ. 

 

  



ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 4. ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʦʧʝʨʘʮʠʝʡ çɻʨʘʚʠʨʦʚʢʘè ʚ 

ʤʦʜʫʣʝ T-FLEX ʏʇʋ 

 

ɿʘʜʘʥʠʝ: ʇʦʩʪʨʦʡʪʝ ʧʨʠʤʠʪʠʚ ʣʶʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ , ʥʘ ʦʜʥʦʡ ʠʟ 

ʝʛʦ ʛʨʘʥʝʡ ʩʦʟʜʘʡʪʝ ʧʨʦʬʠʣʴ ʥʘʜʧʠʩʠ: ʌʀʆ, ʛʨʫʧʧʘ, ʚʘʨʠʘʥʪ, ʧʦʩʣʝ ʯʝʛʦ 

ʚʳʧʦʣʥʠʪʝ ʛʨʘʚʠʨʦʚʢʫ ʥʘ ʛʣʫʙʠʥʫ 2 ʤʤ. 

ʇʨʦʜʝʤʦʥʩʪʨʠʨʫʡʪʝ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʨʦʮʝʩʩ ʥʘʥʝʩʝʥʠʷ ʛʨʘʚʠʨʦʚʢʠ ʠ 

ʢʦʥʝʯʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  



2 ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʨʘʩʯʸʪʳ ʠ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʪʨʘʝʢʪʦʨʠʡ ʦʙʨʘʙʦʪʢʠ ʚ ʩʠʩʪʝʤʝ T-FLEX CAM 

2.1 ʈʘʩʯʸʪ ʦʧʝʨʘʮʠʠ ʬʨʝʟʝʨʦʚʘʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ 

 ʌʨʝʟʝʨʦʚʘʥʠʝ ï ʧʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʥʦʛʦʣʝʟʚʠʡʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ï ʬʨʝʟʦʡ ʥʘ ʬʨʝʟʝʨʥʳʭ ʩʪʘʥʢʘʭ. ɻʣʘʚʥʦʝ ʜʚʠʞʝʥʠʝ (v) ʧʨʠ ʵʪʦʤ 

ʚʠʜʝ ʦʙʨʘʙʦʪʢʠ ʨʝʟʘʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʨʘʱʝʥʠʝʤ ʬʨʝʟʳ, ʘ ʜʚʠʞʝʥʠʝ ʧʦʜʘʯʠ (s) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʟʘʛʦʪʦʚʢʠ (ʨʠʩʫʥʦʢ ʭ). ʅʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ-ʬʨʝʟʝʨʥʳʭ ʩʪʘʥʢʘʭ ʦʩʴ ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ ʨʘʩʧʦʣʦʞʝʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦ, ʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦ-ʬʨʝʟʝʨʥʳʭ ï ʚʝʨʪʠʢʘʣʴʥʦ, ʥʦ ʤʦʞʝʪ 

ʧʦʚʦʨʘʯʠʚʘʪʴʩʷ ʥʘ ʫʛʦʣ Ñ 45Á ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ.  

ʌʨʝʟʝʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ʬʦʨʤʦʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʤʥʦʛʦʣʝʟʚʠʡʥʳʤ ʨʝʞʫʱʠʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ - ʬʨʝʟʦʡ. ɼʣʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʭʘʨʘʢʪʝʨʥʦ ʥʝʧʨʝʨʳʚʥʦʝ ʛʣʘʚʥʦʝ 

ʚʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʛʦʪʦʚʢʠ. 

ʌʨʝʟʝʨʦʚʘʥʠʝ ʙʳʚʘʝʪ ʜʚʫʭ ʚʠʜʦʚ: 

ʇʦʧʫʪʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ (ʬʨʝʟʝʨʦʚʘʥʠʝ ʧʦ ʧʦʜʘʯʝ) ï ɻ ʪʦ ʩʧʦʩʦʙ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʚʝʢʪʦʨʦʤ ʩʢʦʨʦʩʪʠ 

ʨʝʟʘʥʠʷ. 

ɺʩʪʨʝʯʥʦʝ ʬʨʝʟʝʨʦʚʘʥʠʝ (ʪʨʘʜʠʮʠʦʥʥʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ) ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ 

ʠ ʜʚʠʞʝʥʠʝ ʧʦʜʘʯʠ ʟʘʛʦʪʦʚʢʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ ʩʪʦʣʘ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʤʦʛʫʪ 

ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʨʘʟʥʳʝ ʧʦʜʘʯʠ: ʧʨʦʜʦʣʴʥʘʷ, ʧʦʧʝʨʝʯʥʘʷ ʠ ʚʝʨʪʠʢʘʣʴʥʘʷ. 

ʈʠʩʫʥʦʢ 95 ð ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ 

1 ï ʦʙʨʘʙʘʪʳʚʘʝʤʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; 2 ï ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʟʘʥʠʷ; 

3 ï ʦʙʨʘʙʦʪʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ;  4 ï ʟʘʛʦʪʦʚʢʘ; 5 ï ʬʨʝʟʘ 



ʊʠʧ ʧʨʠʤʝʥʷʝʤʦʡ ʬʨʝʟʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʝʡ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ (ʨʠʩʫʥʦʢ 95). ɽʸ ʜʠʘʤʝʪʨ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʦʩʥʦʚʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʠʤʝʥʴʰʝʡ ʚʝʣʠʯʠʥʳ ʩ 

ʫʯʸʪʦʤ ʩʭʝʤʳ ʨʝʟʘʥʠʷ, ʬʦʨʤʳ ʠ ʨʘʟʤʝʨʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʟʘʛʦʪʦʚʢʠ.  

ʇʨʠ   ʪʦʨʮʦʚʦʤ   ʬʨʝʟʝʨʦʚʘʥʠʠ  (ʨʠʩʫʥʦʢ 96 ʙ)   ʜʠʘʤʝʪʨ   ʬʨʝʟʳ   D  ʜʦʣʞʝʥ  

ʙʳʪʴ   ʙʦʣʴʰʝ   ʰʠʨʠʥʳ   ʬʨʝʟʝʨʦʚʘʥʠʷ   ɺ   ʠ   ʤʦʞʝʪ   ʧʨʠʥʠʤʘʪʴʩʷ  ʧʦ  ʬʦʨʤʫʣʝ : 

D = (1,25 - 1,5)B, ʤʤ.  

ʈʠʩʫʥʦʢ 96 ð ɺʠʜʳ ʬʨʝʟ: ʘ) ʬʨʝʟʳ ʮʠʣʠʥʜʨʠʯʝʩʢʠʝ; 

ʙ) ʬʨʝʟʳ ʪʦʨʮʝʚʳʝ; ʚ) ʬʨʝʟʳ ʜʠʩʢʦʚʳʝ; ʛ) ʬʨʝʟʳ ʢʦʥʮʝʚʳʝ 

ɻʣʫʙʠʥʘ ʬʨʝʟʝʨʦʚʘʥʠʷ t ʠ ʰʠʨʠʥʘ ʬʨʝʟʝʨʦʚʘʥʠʷ ɺ ð ʚʝʣʠʯʠʥʳ, ʩʚʷʟʘʥʥʳʝ 

ʩ ʨʘʟʤʝʨʘʤʠ ʩʥʠʤʘʝʤʦʛʦ ʩʣʦʷ. ʇʘʨʘʤʝʪʨ t ʠʟʤʝʨʷʝʪʩʷ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʦʩʠ ʬʨʝʟʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʨʮʦʚʦʛʦ ʬʨʝʟʝʨʦʚʘʥʠʷ). 

ʐʠʨʠʥʘ ʬʨʝʟʝʨʦʚʘʥʠʷ ʠʟʤʝʨʷʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʛʣʫʙʠʥʝ.  

ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʧʨʠ ʧʨʠʧʫʩʢʝ ʥʘ ʦʙʨʘʙʦʪʢʫ ʜʦ 5 ʤʤ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʧʦʩʣʝʜʥʝʤʫ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʘʟʥʘʯʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʭʦʜʦʚ. ʇʨʠ ʯʠʩʪʦʚʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ, ʯʘʱʝ ʚʩʝʛʦ t = 1-1,5 ʤʤ.  

ʇʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʟʫʙ ʬʨʝʟʳ Sz, ʤʤ/ʟʫʙ; ʧʦʜʘʯʘ 

ʥʘ ʦʜʠʥ ʦʙʦʨʦʪ So=Sz z ʤʤ/ʦʙ ʠ ʤʠʥʫʪʥʘʷ ʧʦʜʘʯʘ Sʤ=Sz n z ʤʤ/ʤʠʥ, ʛʜʝ n - ʯʘʩʪʦʪʘ 

ʚʨʘʱʝʥʠʷ ʬʨʝʟʳ, 1/ʤʠʥ; z - ʯʠʩʣʦ ʟʫʙʴʝʚ ʬʨʝʟʳ. ʇʨʠ ʯʝʨʥʦʚʦʤ ʬʨʝʟʝʨʦʚʘʥʠʠ 

ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʦʜʘʯʘ ʥʘ ʟʫʙ Sz=So/z . ɺ ʪʘʙʣʠʮʘʭ 22 ð 25 

ʇʨʠʣʦʞʝʥʠʷ ʫʢʘʟʘʥʳ ʧʦʜʘʯʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ. 



ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ὠ
ᶻ

ᶻ ᶻ ᶻ ᶻ ᶻ
ὑʤ/ʤʠʥ,       

ʛʜʝ  Kv ð ʦʙʱʠʡ  ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; ʊ ð ʧʝʨʠʦʜ  ʩʪʦʡʢʦʩʪʠ ʬʨʝʟʳ, 

ʤʠʥ. 

ɿʥʘʯʝʥʠʷ Cv ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʧʝʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 26, 

27 ʇʨʠʣʦʞʝʥʠʷ, ʘ ʧʝʨʠʦʜ ʩʪʦʡʢʦʩʪʠ T ʚ ʪʘʙʣʠʮʝ 28 ʇʨʠʣʦʞʝʥʠʷ. 

ʆʙʱʠʡ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ:  

ὑ ὑ ὑz̃ ὑz ȟ                             

ʛʜʝ ʂʤv ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ; ʂʧv ð 

ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ; ʂʠv ð ʢʦʵʬʬʠʮʠʝʥʪ, 

ʫʯʠʪʳʚʘʶʱʠʡ ʤʘʪʝʨʠʘʣ ʠʥʩʪʨʫʤʝʥʪʘ. ɿʥʘʯʝʥʠʷ ʜʘʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 8 ð 10 ʇʨʠʣʦʞʝʥʠʷ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʂʤv ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ:  

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʪʘʣʠ ὑ
˜
;                            

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʝʨʦʛʦ ʯʫʛʫʥʘ ὑ
˜
Ƞ          

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʢʦʚʢʦʛʦ ʯʫʛʫʥʘ ὑ
˜
,     

ʛʜʝ ůV - ʧʨʝʜʝʣ ʧʨʦʯʥʦʩʪʠ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ, ʄʧʘ; ʅɺ ð ʪʚʸʨʜʦʩʪʴ 

ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ, ʄʧʘ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʤʝʜʥʳʭ ʩʧʣʘʚʦʚ ʧʨʠʥʠʤʘʪʴ ʂʤv = 1,7 ð 2,0, ʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʧʣʘʚʦʚ ð ʂʤv = 0,8 ð 1,2.  

ʇʦʩʣʝ ʨʘʩʯʸʪʘ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ 

ʰʧʠʥʜʝʣʷ:  

ὲ
ᶻ

ᶻ
ʤʠʥ,          

ʛʜʝ D ð ʜʠʘʤʝʪʨ ʬʨʝʟʳ, ʤʤ.  

ɿʥʘʯʝʥʠʝ np ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʧʦ ʧʘʩʧʦʨʪʥʳʤ ʜʘʥʥʳʤ ʧʨʠʥʷʪʦʛʦ ʩʪʘʥʢʘ ʠ 

ʧʨʠʥʠʤʘʝʪʩʷ ʙʣʠʞʘʡʰʘʷ ʤʝʥʴʰʘʷ ʩʪʫʧʝʥʴ nʩʪ ʪʘʢ, ʯʪʦʙʳ nʩʪ Ò nʨ. ɺ ʜʘʣʴʥʝʡʰʠʭ 

ʨʘʩʯʸʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ nʩʪ.  



ʇʦʩʣʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʘʢʪʠʯʝʩʢʘʷ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ:  

ὠl
ᶻᶻ˞˟ʤʠʥ,        

ɺ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʸʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ Vʬ.  

ʉʠʣʘ ʨʝʟʘʥʠʷ. ɻʣʘʚʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʩʠʣʳ ʨʝʟʘʥʠʷ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ð 

ʦʢʨʫʞʥʘʷ ʩʠʣʘ, ʅ:  

ὖ
ᶻ ᶻ ᶻ ᶻ ᶻ

ᶻ˞˟
ὑz ,             

ʛʜʝ ʂʤʨ - ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣʠʮʝ 13 ʇʨʠʣʦʞʝʥʠʷ. 

ʇʦʩʣʝ ʨʘʩʯʸʪʘ ʈz ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʝʸ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʚʳ 

ʙʨʘʥʥʦʤ ʩʪʘʥʢʝ.  

ɼʣʷ ʵʪʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʘ ʈx, ʢʦʪʦʨʘʷ ʩʨʘʚʥʠʚʘʝʪʩʷ ʧʦ ʧʘʩʧʦʨʪʫ ʩʪʘʥʢʘ ʩ 

ʜʦʧʫʩʪʠʤʦʡ ʩʠʣʦʡ ʧʦʜʘʯʠ ʈx ʜʦʧ.  

ɼʣʷ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʜʠʩʢʦʚʳʭ, ʧʨʦʨʝʟʥʳʭ ʠ ʦʪʨʝʟʥʳʭ ʬʨʝʟʈx = (1,1 ð 

1,2)Pz, ʘ ʜʣʷ ʪʦʨʮʦʚʳʭ ʈx=(0,3-0,4)Pz.  

ʅʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʈx Ò Px ʜʦʧ.  

ʄʦʱʥʦʩʪʴ ʨʝʟʘʥʠʷ, ʢɺʪ. ɺʥʘʯʘʣʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ 

ʨʝʟʘʥʠʷ:  

ὔ˪
ᶻ

ᶻ
       

ʘ ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʪʨʝʙʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘ ʰʧʠʥʜʝʣʝ ʩʪʘʥʢʘ:  

ὔ̃ ˪ , ʢɺʪ,        

ʛʜʝ ɖ ð ʂʇɼ ʩʪʘʥʢʘ.  

ɼʣʷ ʚʳʚʦʜʦʚ ʦʙ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʨʝʞʠʤʦʚ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʘʥʢʘ ʧʦ ʤʦʱʥʦʩʪʠ:  

ὑ ˜,               

ʛʜʝ Nʩʪ ð ʤʦʱʥʦʩʪʴ ʛʣʘʚʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩʪʘʥʢʘ, ʢɺʪ.  

ɿʥʘʯʝʥʠʷ ʂ ʥʝ ʜʦʣʞʥʳ ʧʨʝʚʳʰʘʪʴ ʝʜʠʥʠʮʳ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʂ = 0,85 ð 0,9.  



ɺ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʚʝʣʠʯʠʥ, ʨʘʩʯʸʪ ʨʝʞʠʤʦʚ ʩʣʝʜʫʝʪ ʦʩʫʱʝʩʪʚʠʪʴ ʚʥʦʚʴ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʚ ʧʨʠ ʵʪʦʤ 

ʧʘʨʘʤʝʪʨʳ, ʧʨʠʥʠʤʘʝʤʳʝ ʘʚʪʦʨʦʤ (t, S, ʪʠʧ ʩʪʘʥʢʘ ʠ ʜʨ.).  

ʆʩʥʦʚʥʦʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʝ ʚʨʝʤʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

Ὕ Ὥz, ʤʠʥ,               

ʛʜʝ L ð ʨʘʩʯʸʪʥʘʷ ʜʣʠʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʤ; Sʤ ð ʤʠʥʫʪʥʘʷ 

ʧʦʜʘʯʘ, ʤʤ/ʤʠʥ; i ð ʯʠʩʣʦ ʧʨʦʭʦʜʦʚ.  

L = l + l1 + l2 , ʤʤ,    

ʛʜʝ l - ʯʝʨʪʸʞʥʘʷ ʜʣʠʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʤʤ; l1 - ʚʝʣʠʯʠʥʘ 

ʚʨʝʟʘʥʠʷ, ʤʤ: ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠ ʜʠʩʢʦʚʦʡ ʬʨʝʟʘʤʠὰ

ὸὈ ὸ  ; ʘ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʪʦʨʮʦʚʦʡ ʬʨʝʟʦʡ ð l1 = D. l2 ð ʚʝʣʠʯʠʥʘ  

ʧʝʨʝʙʝʛʘ, ʤʤ: ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠ ʜʠʩʢʦʚʦʡ ʬʨʝʟʳ l2=2 ð 5 

ʤʤ; ʧʨʠ ʪʦʨʮʦʚʦʡ ð l2=2 ð 4 ʤʤ.  

 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʧʦʣʫʯʝʥʠʝ ʠʟ ʟʘʛʦʪʦʚʢʠ (ʢʫʙ ʩ ʨʘʟʤʝʨʦʤ 

100 ʤʤ ) ʜʝʪʘʣʠ ʩ ʦʙʨʘʙʦʪʢʦʡ ʚʝʨʭʥʝʡ ʛʨʘʥʠ ʠ ʧʦʩʣʝʜʫʶʱʠʤ ʬʨʝʟʝʨʦʚʘʥʠʝʤ ʧʘʟʘ 

(ʨʠʩʫʥʦʢ 97). ʇʨʠʤʝʤ, ʯʪʦ ʚʥʝʰʥʠʝ ʩʪʦʨʦʥʳ ʟʘʛʦʪʦʚʢʠ ʦʙʨʘʙʦʪʘʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʠʥʷʪʳ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 



ʈʠʩʫʥʦʢ 97 ð ʏʝʨʪʸʞ ʪʨʝʙʫʝʤʦʡ ʜʝʪʘʣʠ 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʩʣʝ ʦʙʨʘʙʦʪʢʠ RZ = 25. ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ð ʘʣʶʤʠʥʠʡ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʚʝʨʜʦʩʧʣʘʚʥʳʝ 

ʠʥʩʪʨʫʤʝʥʪʳ. 

ʉʦʟʜʘʡʪʝ ʙʠʙʣʠʦʪʝʢʫ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʜʦʙʘʚʠʚ ʪʫʜʘ ʬʨʝʟʫ ʩ ʜʠʘʤʝʪʨʦʤ 

10 ʤʤ, ʩʦʭʨʘʥʠʪʝ ʙʠʙʣʠʦʪʝʢʫ ʧʦʜ ʠʤʝʥʝʤ çʀʥʩʪʨʫʤʝʥʪʳ ʬʨʝʟʝʨʦʚʘʥʠʝè. 

ɼʘʣʝʝ ʩʦʟʜʘʡʪʝ 3D ʜʝʪʘʣʴ ʥʘ ʦʩʥʦʚʝ ʯʝʨʪʝʞʘ ʠʟ ʟʘʜʘʥʠʷ. ʇʦʚʝʨʭ ʥʝʸ 

ʩʦʟʜʘʡʪʝ ʧʨʠʤʠʪʠʚ, ʟʘʛʦʪʦʚʢʫ, ʠʟ ʢʦʪʦʨʦʡ ʠ ʙʫʜʝʤ ʬʨʝʟʝʨʦʚʘʪʴ ʛʦʪʦʚʦʝ ʠʟʜʝʣʠʝ. 

ʂʨʦʤʝ ʵʪʦʛʦ ʩʦʟʜʘʡʪʝ ʜʚʘ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ ʧʦ ʩʪʦʨʦʥʘʤ ʟʘʛʦʪʦʚʢʠ, ʦʥʠ ʙʫʜʫʪ 

ʦʙʦʟʥʘʯʘʪʴ ʧʦʣʦʞʝʥʠʝ ʦʩʥʘʩʪʢʠ ð ʨʠʩʫʥʦʢ 98. ʀʩʧʦʣʴʟʫʷ ʢʦʤʘʥʜʫ ʏʇʋ 

ʇʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ, ʫʢʘʞʠʪʝ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ. 



ʈʠʩʫʥʦʢ 98 ð ɻʨʘʬʠʯʝʩʢʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʦʪʥʦʰʝʥʠʡ ʪʝʣ 

ʅʘ ʨʠʩʫʥʢʝ 98 ʧʨʝʜʩʪʘʚʣʝʥʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʝ ʦʙʲʝʢʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ: 

¶ ɿʝʣʸʥʳʤ ʮʚʝʪʦʤ ð ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ 

¶ ɾʸʣʪʳʤ ʮʚʝʪʦʤ ð ʪʝʣʦ ʜʝʪʘʣʠ 

¶ ʉʠʥʠʤ ʮʚʝʪʦʤ - ʟʘʞʠʤʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ ʤʘʰʠʥʥʳʝ ʪʠʩʢʠ 

ɺ ʣʝʥʪʝ ʦʧʝʨʘʮʠʡ ʚʳʙʝʨʝʤ çɿʦʥʥʦʝ 3D ʬʨʝʟʝʨʦʚʘʥʠʝè. ɺ ʦʪʢʨʳʚʰʝʡʩʷ 

ʣʝʥʪʝ ʜʦʩʪʫʧʥʳʭ ʬʫʥʢʮʠʡ ʚ ʦʧʝʨʘʮʠʠ ʥʫʞʥʦ ʚʳʙʨʘʪʴ çʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘè - 

ʨʠʩʫʥʦʢ 99. 



ʈʠʩʫʥʦʢ 99 ð ʄʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʢʦʤʘʥʜʳ çʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘè 

ɺ ʦʪʢʨʳʪʦʤ ʦʢʥʝ çʧʘʨʘʤʝʪʨʳ ʪʨʘʝʢʪʦʨʠʠè ʚ ʧʦʣʝ ʩ ʥʘʟʚʘʥʠʝʤ çʬʘʡʣ ʩ 

ʠʥʩʪʨʫʤʝʥʪʦʤè ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ çʀʥʩʪʨʫʤʝʥʪʳ 

ʬʨʝʟʝʨʦʚʘʥʠʝè. ɺʳʙʝʨʝʤ ʥʝʜʘʚʥʦ ʩʦʟʜʘʥʥʫʶ ʬʨʝʟʫ ð ʨʠʩʫʥʦʢ 100. 

ʈʠʩʫʥʦʢ 100ð ɺr ʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ 

ʂʦʤʘʥʜʘʤʠ çɺʳʙʨʘʪʴ ʪʝʣʦè ʚʳʜʝʣʠʪʝ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ, ʢʦʤʘʥʜʦʡ çɺʳʙʨʘʪʴ 

ʛʨʘʥʴè ʚʝʨʭʥʶʶ ʝʸ ʛʨʘʥʴ (ʨʠʩʫʥʦʢ 101). ɼʘʣʝʝ ʪʨʝʙʫʝʪʩʷ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʸʪ ʠ 

ʚʚʝʩʪʠ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʚ ʦʢʥʦ çʧʘʨʘʤʝʪʨʳ ʪʨʘʝʢʪʦʨʠʠè. 



ʈʠʩʫʥʦʢ 101 ð ʇʦʨʷʜʦʢ ʚʳʙʦʨʘ ʪʝʣ ʧʨʠ çʆʙʨʘʙʦʪʢʝ ʢʘʨʤʘʥʘè 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʠ ʙʳʣ ʚʳʙʨʘʥ ʬʨʝʟʝʨʥʳʡ ʩʪʘʥʦʢ ʩ ʏʇʋ SVL-1055 

(ʨʠʩʫʥʦʢ 102) ʩ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʜʦ 10 000 ʦʙ/ʤʠʥ ʠ ʤʦʱʥʦʩʪʴʶ 

ʜʚʠʛʘʪʝʣʷ 7.5 ʢɺʪ. 

ʈʠʩʫʥʦʢ 102 ð ʏʇʋ ʩʪʘʥʦʢ  SVL-1055 



ʉʦʛʣʘʩʥʦ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ 

ʬʨʝʟʦʡ ʩ ʜʠʘʤʝʪʨʦʤ 8-10 ʤʤ, ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʧʦʜʘʯʘ ʥʘ ʟʫʙ 

Sz ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 0.075 ʤʤ/ ʦʙ, ʘ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ V ʧʨʠʤʝʤ = 100 ʤ/ ʤʠʥ, 

z = 1, ʬʨʝʟʫ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʟʘʭʦʜʥʫʶ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʘʣʠʧʘʥʠʷ ʘʣʶʤʠʥʠʷ 

ʥʘ ʥʝʸ. 

ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

fz = Sz - ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʟʫʙ ʬʨʝʟʳ (ʤʤ); 

z - ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʴʝʚ; 

n -  ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ (ʦʙ/ʤʠʥ) ; 

d ï ʜʠʘʤʝʪʨ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʤʤ); 

pi ï ʯʠʩʣʦ ʇʠ, ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ = 3.14; 

V ï ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ (ʤ/ʤʠʥ) - ɻ ʪʦ ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʪʦʯʢʦʡ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʠ ʬʨʝʟʳ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ; 

ʇʦ ʨʘʩʯʸʪʘʤ ʧʦʣʫʯʘʝʤ, ʯʪʦ n = 3184 ʦʙ/ ʤʠʥ. 

ɺʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ T- Flex ʤʦʞʥʦ ʥʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ, 

ʚʳʯʠʩʣʠʚ ʪʦʣʴʢʦ ʧʦʜʘʯʫ ʥʘ ʟʫʙ Sz ʠ ʧʝʨʝʢʣʶʯʠʚ ʝʜʠʥʠʮʳ ʨʘʙʦʯʝʡ ʧʦʜʘʯʠ. 

ʇʨʦʛʨʘʤʤʘ ʩʘʤʘ ʚʳʯʠʩʣʠʪ ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ. ʆʜʥʘʢʦ ʜʣʷ ʧʨʠʤʝʨʘ ʚʩʸ ʞʝ 

ʨʘʩʩʯʠʪʘʝʤ ʝʸ: 

S = 238.8 ʤʤ/ʤʠʥ; 

ʇʦʩʣʝ ʯʝʛʦ ʚʚʝʜʠʪʝ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʝ 

ʥʘʩʪʨʦʡʢʠ ʦʧʝʨʘʮʠʠ çʆʙʨʘʙʦʪʢʘ ʢʘʨʤʘʥʘè - ʨʠʩʫʥʦʢ 103. 

ʈʠʩʫʥʦʢ 103 ð ʇʦʣʝ ʚʚʦʜʘ ʧʦʜʘʯʠ 



ʋʩʢʦʨʝʥʥʘʷ ʧʦʜʘʯʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʚʦʙʦʜʥʦʤ ʧʝʨʝʤʝʱʝʥʠʠ ʠʥʩʪʨʫʤʝʥʪʘ 

ʤʝʞʜʫ ʦʧʝʨʘʮʠʷʤʠ. 

ɺʳʙʦʨ ʬʨʝʟʝʨʥʦʛʦ ʩʪʘʥʢʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʘʩʯʸʪʦʚ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʱʥʦʩʪʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʡ ʧʨʠ ʬʨʝʟʝʨʦʚʘʥʠʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʛʣʘʚʥʫʶ ʩʠʣʫ ʈz ʢɻʩ (ʦʢʨʫʞʥʫʶ ʩʠʣʫ) ʧʦ ʧʨʠʙʣʠʞʝʥʥʦʡ ʬʦʨʤʫʣʝ : 

ʛʜʝ ɺ ï h ʠʨʠʥʘ ʬʨʝʟʝʨʦʚʘʥʠʷ, ʤʤ; sz ï ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʟʫʙ (ʤʤ/ʟʫʙ);  

ʉʨ ï ɻ ʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʉʨ å 39...80 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ 

ʬʨʝʟʝʨʦʚʘʥʠʷ, ὖᾀ ὅὴzὄ ίzᾀȢʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʪʘʙʣʠʯʥʳʭ ʜʘʥʥʳʭ). 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ Nɻ ʬ, ὖᾀ τυzυπzπȢπχυȢ σςςȢυ̋ː̒ʢɺʪ: 

V ï ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ (ʤ/ʤʠʥ) - ɻ ʪʦ ʧʫʪʴ ʧʨʦʡʜʝʥʥʳʡ ʪʦʯʢʦʡ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʠ ʬʨʝʟʳ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ; 

ʈz - (ʢɻʩ) ʆʢʨʫʞʥʘʷ ʩʠʣʘ, ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʧʨʝʜʳʜʫʱʝʡ ʬʦʨʤʫʣʝ. 

ὔ̞ ̕
Ȣz

ᶻ
τȢτψʂʚʪ  

 

ʊʦʛʜʘ ʥʝʦʙʭʦʜʠʤʘʷ ʤʦʱʥʦʩʪʴ ʩʪʘʥʢʘ (ʧʨʠ ʂʇɼ = 0,85): 

ὔ̞ Ȣ̌̅ ̃̉̄Ȣ ὔ̞ ὲ̕όϳ τȢτψπȢψυϳ υȢφʢɺʪ 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʸʪʦʚ ʤʦʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚʳʙʨʘʥʥʳʡ ʩʪʘʥʦʢ  ʏʇʋ 

SVL-1055 ʧʦʣʥʦʩʪʴʶ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠ 

ʤʦʱʥʦʩʪʠ ʝʛʦ ʜʚʠʛʘʪʝʣʷ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʷ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʩʪʨʦʡʢʠ ʠ ʩʦʟʜʘʥʠʝ ʪʨʘʝʢʪʦʨʠʡ ʦʙʨʘʙʦʪʢʠ 

ʊʘʢ ʞʝ ʚʢʣʶʯʠʪʝ ʧʦʜʘʯʫ ʉʆɾ ʚ ʧʨʦʮʝʩʩʝ ʨʝʟʢʠ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʥʘʣʠʧʘʥʠʷ 

ʘʣʶʤʠʥʠʷ ʥʘ ʠʥʩʪʨʫʤʝʥʪ. 

ʊʠʧ ʧʨʦʭʦʜʘ ʚʳʙʝʨʝʤ ʟʠʛʟʘʛ ʩ ʧʨʷʤʳʤ ʦʙʭʦʜʦʤ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʡ 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʝʨʭʥʝʡ ʛʨʘʥʠ. ɽʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ 

ʫʯʘʩʪʢʠ, ʧʦʜʲʸʤ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʘʙʩʦʣʶʪʘʭ = 120 ʤʤ ð ʨʠʩʫʥʦʢ 104. 



ʈʠʩʫʥʦʢ 104 ð ɺʳʙʦʨ ʪʠʧʘ ʧʨʦʭʦʜʘ 

ʊʦʣʱʠʥʘ ʩʲʸʤʘ ð ʚʝʣʠʯʠʥʘ ʧʨʠʧʫʩʢʘ = 3 ʤʤ, ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʧʨʘʚʦʤ ʧʦʣʝ, 

ʦʙʦʟʥʘʯʘʶʱʝʤ çʉʥʷʪʠʝ ʪʦʣʱʠʥʳ ʧʦʜ ʚʳʙʨʘʥʥʦʡ ʛʨʘʥʴʶè ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ 

ʟʥʘʢʦʤ. ʇʦ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ ʰʘʛ ʫʛʣʫʙʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0.3 ʤʤ. 

ɹʦʢʦʚʦʡ ʦʪʩʪʫʧ ʧʨʠʤʝʤ -2 ʤʤ, ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʥʘʣʠʯʠʝ ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ 

ʦʙʣʘʩʪʝʡ ʧʦ ʢʨʘʷʤ ʟʘʛʦʪʦʚʢʠ, ʪʘʢ ʢʘʢ ʪʨʘʝʢʪʦʨʠʷ ʪʝʧʝʨʴ ʚʳʭʦʜʠʪ ʟʘ ʛʨʘʥʠʮʳ 

ʜʝʪʘʣʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʜʣʷ ʚʚʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 105. 

ʈʠʩʫʥʦʢ 105 ð ʇʦʣʝ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʘ 

ɺ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʫʢʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨ ʧʦʚʦʨʦʪʘ ʠʥʩʪʨʫʤʝʥʪʘ z =1, 

ʝʩʣʠ ʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤ ʚʝʨʭʥʶʶ ʛʨʘʥʴ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ 

ʠʥʩʪʨʫʤʝʥʪʘ ʤʝʞʜʫ ʦʩʷʤʠ ʠ ʦʰʠʙʦʯʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ 

ʧʨʦʛʨʘʤʤʳ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ð ʨʠʩʫʥʦʢ 106. 



ʈʠʩʫʥʦʢ 106 ð ʇʦʣʝ ʧʦʣʦʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

ɿʘʧʫʩʪʠʪʝ ʧʨʦʮʝʩʩ ʠʤʠʪʘʮʠʠ, ʯʪʦʙʳ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʚʩʸ ʚʳʧʦʣʥʷʝʪʩʷ 

ʢʦʨʨʝʢʪʥʦ ʠ ʥʝ ʪʨʝʙʫʶʪʩʷ ʢʘʢʠʝ ð ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ ð ʨʠʩʫʥʦʢ 108. 

ʈʠʩʫʥʦʢ 107 ð ʇʦʩʪʨʦʝʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ 

ʈʠʩʫʥʦʢ 108 ð ʈʝʟʫʣʴʪʘʪ ʬʨʝʟʝʨʥʦʡ ʦʙʨʘʙʦʪʢʠ 



ʅʘ ʨʠʩʫʥʢʝ 108 ʮʠʬʨʦʡ 1 ʦʙʦʟʥʘʯʝʥʘ ʢʦʥʮʝʚʘʷ ʬʨʝʟʘ, ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʣʘʩʴ 

ʦʧʝʨʘʮʠʷ, ʮʠʬʨʦʡ 2 ð ʦʙʨʘʙʦʪʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʮʠʬʨʦʡ 3 ʟʘʞʠʤʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ, ʚ ʢʦʪʦʨʦʝ ʧʦʤʝʱʝʥʘ ʟʘʛʦʪʦʚʢʘ 4. 

ʉʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʝʡ ʙʫʜʝʪ ʩʥʷʪʠʝ ʤʝʪʘʣʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʝʨʪʝʞʦʤ ʚ 

ʨʘʟʤʝʨ 77 ʤʤ ʦʪ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʙʘʟʳ ð ʨʠʩʫʥʦʢ 109. 

ʈʠʩʫʥʦʢ 109 ð ɺʝʣʠʯʠʥʘ, ʜʦ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʬʨʝʟʝʨʦʚʘʪʴ 

ɺʳʧʦʣʥʷʝʤ ʧʦʚʪʦʨʥʦ ʚʩʝ ʨʘʩʯʸʪʳ ʢʘʢ ʜʣʷ ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ: 

ʉʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʨʘʩʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ɻʜʝ fz = Sz - ʧʦʜʘʯʘ ʥʘ ʦʜʠʥ ʟʫʙ ʬʨʝʟʳ (ʤʤ); z - ʢʦʣʠʯʝʩʪʚʦ ʟʫʙʴʝʚ; 

n ð ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ (ʦʙ/ʤʠʥ) ; 

ɻʜʝ d ï ʜʠʘʤʝʪʨ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ (ʤʤ); pi ï ʯʠʩʣʦ ʇʠ, 

ʧʦʩʪʦʷʥʥʘʷ ʚʝʣʠʯʠʥʘ = 3.14; V ï ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ (ʤ/ʤʠʥ) - ɻʪʦ ʧʫʪʴ ʧʨʦʡʜʝʥʥʳʡ 

ʪʦʯʢʦʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ ʬʨʝʟʳ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ; 



ʇʦ ʨʘʩʯʸʪʘʤ ʧʦʣʫʯʘʝʤ, ʯʪʦ n = 3184 ʦʙ/ ʤʠʥ. 

ʈʘʩʩʯʠʪʘʝʤ ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ: 

S = 238.8 ʤʤ/ʤʠʥ; 

ʈʠʩʫʥʦʢ 110 ð ʇʦʣʝ ʚʚʦʜʘ ʧʦʜʘʯʠ 

ʂʘʢ ʠ ʥʘ ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ ʚʢʣʶʯʠʤ ʦʭʣʘʞʜʝʥʠʝ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʥʘʣʠʧʘʥʠʝ ʘʣʶʤʠʥʠʷ ʥʘ ʠʥʩʪʨʫʤʝʥʪ. 

ʊʠʧ ʧʨʦʭʦʜʘ ʚʳʙʝʨʝʤ ʟʠʛʟʘʛ ʩ ʧʨʷʤʳʤ ʦʙʭʦʜʦʤ, ʧʦʜʲʸʤ ʠʥʩʪʨʫʤʝʥʪʘ ʪʘʢʦʡ 

ʞʝ ʢʘʢ ʚ ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ ʫʢʘʞʠʪʝ ʚ ʘʙʩʦʣʶʪʘʭ ʠ ʧʨʠʤʠʪʝ 120 ʤʤ. 

ʊʦʣʱʠʥʘ ʩʲʸʤʘ ð ʚʝʣʠʯʠʥʘ ʧʨʠʧʫʩʢʘ = 20 ʤʤ. ɹʦʢʦʚʦʡ ʦʪʩʪʫʧ ʧʦʜʙʠʨʘʡʪʝ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʫʯʘʝʤʘʷ ʤʦʜʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʯʝʨʪʝʞʫ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʟʘʨʝʟʦʚ ʚ ʤʝʪʘʣʣ ʤʦʜʝʣʠ. ʇʦ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ 

ʰʘʛ ʫʛʣʫʙʣʝʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0.3 ʤʤ ð ʨʠʩʫʥʦʢ 111. 

ʈʠʩʫʥʦʢ 111 ð ʇʦʣʝ ʧʘʨʘʤʝʪʨʦʚ ʩʲʸʤʘ 

ɺ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʦʧʷʪʴ ʞʝ ʫʢʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨ ʧʦʚʦʨʦʪʘ 

ʠʥʩʪʨʫʤʝʥʪʘ z =1, ʝʩʣʠ ʤʳ ʦʙʨʘʙʘʪʳʚʘʝʤ ʚʝʨʭʥʶʶ ʛʨʘʥʴ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ 

ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠʥʩʪʨʫʤʝʥʪʘ ʤʝʞʜʫ ʦʩʷʤʠ ʠ ʦʰʠʙʦʯʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ð ʨʠʩʫʥʦʢ 112. 



ʈʠʩʫʥʦʢ 112 ð ʇʦʣʝ ʧʦʣʦʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ 

ɿʘʧʫʩʪʠʪʝ ʧʦʚʪʦʨʥʦ ʧʨʦʮʝʩʩ ʠʤʠʪʘʮʠʠ, ʯʪʦʙʳ ʫʜʦʩʪʦʚʝʨʠʪʴʩʷ, ʯʪʦ ʚʩʸ 

ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʨʨʝʢʪʥʦ ʠ ʥʝ ʪʨʝʙʫʶʪʩʷ ʢʘʢʠʝ ð ʣʠʙʦ ʠʟʤʝʥʝʥʠʷ. 

ʇʦʩʪʨʦʝʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 113. 

ʈʠʩʫʥʦʢ 113 ð ʊʨʘʝʢʪʦʨʠʷ ʦʙʨʘʙʦʪʢʠ ʧʘʟʘ 

ɺ ʠʪʦʛʝ ʚʳ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʜʝʪʘʣʴ, ʠʟʦʙʨʘʞʸʥʥʫʶ ʥʘ ʨʠʩʫʥʢʝ 114. 



ʈʠʩʫʥʦʢ 114 ð  ɼʝʪʘʣʴ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʬʨʝʟʝʨʦʚʘʥʠʷ 

 

 

 

 

 

 

 

 

  



ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 5. ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ çʌʨʝʟʝʨʦʚʘʥʠʝè ʚ ʤʦʜʫʣʝ 

T-FLEX ʏʇʋ, ʩ ʫʯʸʪʦʤ ʨʘʩʯʸʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

ɿʘʜʘʥʠʝ: ʉʦʟʜʘʡʪʝ 3D ʜʝʪʘʣʴ ʩʦʛʣʘʩʥʦ ʨʘʙʦʯʝʤʫ ʯʝʨʪʝʞʫ ʚʘʰʝʛʦ ʚʘʨʠʘʥʪʘ. 

ʉʦʟʜʘʡʪʝ ʧʨʠʤʠʪʠʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ. 

ɺʳʧʦʣʥʠʪʝ ʨʘʩʯʸʪ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʳʝ ʨʘʩʯʸʪʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʬʨʝʟʝʨʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʝʪʘʣʠ. 

ʀʩʧʦʣʴʟʫʷ çʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠè ʧʨʦʚʝʨʴʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 
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2.2 ʈʘʩʯʸʪ ʦʧʝʨʘʮʠʠ ʩʚʝʨʣʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ 

ʉʚʝʨʣʠʣʴʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘ ʩʪʘʥʢʝ ʏʇʋ ð ɻ ʪʦ ʧʦʣʫʯʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ   

ʦʪʚʝʨʩʪʠʡ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʠ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʧʝʨʘʮʠʷʤʠ ʧʦ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʠ ʦʙʨʘʙʦʪʢʝ ʢʨʫʛʣʳʭ ʦʪʚʝʨʩʪʠʡ ʷʚʣʷʶʪʩʷ ʩʚʝʨʣʝʥʠʝ, 

ʟʝʥʢʝʨʦʚʘʥʠʝ ʠ ʨʘʟʚʸʨʪʳʚʘʥʠʝ. 

ʉʚʝʨʣʝʥʠʝ ð ɻ ʪʦ ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʦʪʚʝʨʩʪʠʡ. ʀʥʩʪʨʫʤʝʥʪ, ʩ 

ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʝʨʘʮʠʷ ʩʚʝʨʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʚʝʨʣʦʤ.  

ʇʨʠʧʫʩʢ, ʩʥʠʤʘʝʤʳʡ ʩʚʝʨʣʦʤ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʠʣʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʠ ʤʦʞʝʪ 

ʜʦʩʪʠʛʘʪʴ ʧʦʣʦʚʠʥʳ ʜʠʘʤʝʪʨʘ ʚʳʙʨʘʥʥʦʛʦ ʩʚʝʨʣʘ. 

ɿʝʥʢʝʨʦʚʘʥʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʧʨʦʩʚʝʨʣʝʥʥʳʭ ʦʪʚʝʨʩʪʠʡ ʠʣʠ ʦʪʚʝʨʩʪʠʡ, ʠʟʛʦʪʦʚʣʝʥʥʳʭ ʩʧʦʩʦʙʘʤʠ ʣʠʪʴʷ ʠʣʠ 

ʰʪʘʤʧʦʚʢʠ.  

ʇʨʠ ʟʝʥʢʝʨʦʚʘʥʠʠ ʜʦʩʪʠʛʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʧʦ ʬʦʨʤʝ ʠ ʨʘʟʤʝʨʫ, 

ʯʝʤ ʧʨʠ ʩʚʝʨʣʝʥʠʠ. 

 ʉʪʘʥʜʘʨʪʥʳʝ ʟʝʥʢʝʨʳ ʠʤʝʶʪ ʦʪ ʪʨʸʭ ʜʦ ʚʦʩʴʤʠ ʟʫʙʴʝʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʯʘʱʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʟʝʥʢʝʨʳ ʩ ʪʨʝʤʷ ʚʠʥʪʦʚʳʤʠ ʟʫʙʴʷʤʠ, ʩʤʝʱʸʥʥʳʤʠ ʥʘ 1200 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ.  

ɿʝʥʢʝʨ ʩʥʠʤʘʝʪ ʧʨʠʧʫʩʢ, ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ ʧʨʠʧʫʩʢʘ, ʩʥʠʤʘʝʤʦʛʦ ʧʨʠ 

ʩʚʝʨʣʝʥʠʠ. ʆʥ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʳʝ ʠʣʠ ʩʦʪʳʝ ʜʦʣʠ ʤʠʣʣʠʤʝʪʨʘ. 

ʈʘʟʚʸʨʪʳʚʘʥʠʝ ð ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʟʘʚʝʨʰʘʶʱʝʡ ʦʙʨʘʙʦʪʢʠ 

ʧʨʦʩʚʝʨʣʝʥʥʳʭ ʠ ʟʝʥʢʝʨʦʚʘʥʥʳʭ ʦʪʚʝʨʩʪʠʡ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʧʦ ʬʦʨʤʝ 

ʠ ʜʠʘʤʝʪʨʫ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʦʪʚʝʨʩʪʠʡ ʩ ʤʘʣʦʡ hʝʨʦʭʦʚʘʪʦʩʪʴʶ.  

ʈʘʟʚʸʨʪʢʠ ʠʤʝʶʪ ʯʸʪʥʳʝ (z 4) ʯʠʩʣʦ ʟʫʙʴʝʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʜʠʘʤʝʪʨʘʣʴʥʦ 

ʜʨʫʛ ʧʨʦʪʠʚ ʜʨʫʛʘ. ʂʘʞʜʳʤ ʟʫʙʦʤ ʩʨʝʟʘʝʪʩʷ ʩʣʦʡ ʤʘʣʦʡ ʪʦʣʱʠʥʳ, ʯʪʦ ʠ ʜʘʸʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ.  

ʈʘʟʚʸʨʪʢʘ ʩʥʠʤʘʝʪ ʧʨʠʧʫʩʢ ʦʪ ʪʳʩʷʯʥʳʭ ʜʦ ʩʦʪʳʭ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ. 



ɼʣʷ ʧʨʠʜʘʥʠʷ ʦʪʚʝʨʩʪʠʶ ʥʫʞʥʦʡ ʬʦʨʤʳ ʠʣʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʬʘʩʦʢ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ, ʥʦʩʷʱʠʡ ʥʘʟʚʘʥʠʝ ʟʝʥʢʦʚʢʘ. ɿʝʥʢʦʚʢʘ ʩ ʧʣʦʩʢʦʡ 

ʛʦʣʦʚʢʦʡ ʥʘʟʳʚʘʝʪʩʷ ʮʝʢʦʚʢʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʧʦʣʫʯʝʥʠʝ ʠʟ ʟʘʛʦʪʦʚʢʠ (ʧʘʨʘʣʣʝʣʝʧʠʧʝʜ ʩ 

ʨʘʟʤʝʨʘʤʠ 100 ʤʤ ʭ 100 ʤʤ ʭ 200 ʤʤ) ʜʝʪʘʣʠ ʩ ʜʚʫʤʷ ʦʪʚʝʨʩʪʠʷʤʠ (ʨʠʩʫʥʦʢ 115). 

ʧʨʠʤʝʤ, ʯʪʦ ʚʥʝʰʥʠʝ ʩʪʦʨʦʥʳ ʟʘʛʦʪʦʚʢʠ ʦʙʨʘʙʦʪʘʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʥʷʪʳ ʚ 

ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʈʠʩʫʥʦʢ 115 ð ɿʘʛʦʪʦʚʢʘ ʠ ʜʝʪʘʣʴ 

ʀʟ ʨʠʩʫʥʢʘ 114 ʚʠʜʥʦ, ʯʪʦ ʚʥʫʪʨʠ ʦʪʚʝʨʩʪʠʷ ʜʠʘʤʝʪʨʦʤ 50Ñ0.1 ʤʤ 

ʥʘʭʦʜʠʪʩʷ ʝʱʸ ʦʜʥʦ, ʜʠʘʤʝʪʨʦʤ 10Ñ0.1 ʤʤ.  ɺʥʫʪʨʝʥʥʷʷ h ʝʨʦʭʦʚʘʪʦʩʪʴ  

ʰʠʨʦʢʦʛʦ ʢʘʥʘʣʘ RZ = 25. 

ʄʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ ð ʘʣʶʤʠʥʠʡ. ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʮʚʝʪʥʳʭ ʤʝʪʘʣʣʦʚ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʚʝʨʜʦʩʧʣʘʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʉʥʘʯʘʣʘ ʩʦʟʜʘʸʪʩʷ   3D ï ʤʦʜʝʣʴ   ʟʘʛʦʪʦʚʢʠ,  ʜʝʪʘʣʠ   ʠ   ʦʩʥʘʩʪʢʠ (ʨʠʩʫʥʦʢ 

116), ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʚʳʩʪʫʧʘʶʪ ʛʫʙʢʠ ʤʘʰʠʥʥʳʭ ʪʠʩʢʦʚ.  



ʈʠʩʫʥʦʢ 116 ð ʄʦʜʝʣʠ ʟʘʛʦʪʦʚʢʠ, ʜʝʪʘʣʠ ʠ ʦʩʥʘʩʪʢʠ 

ʅʘ ʨʠʩʫʥʢʝ ʙʝʣʳʤ ʮʚʝʪʦʤ ʠʟʦʙʨʘʞʝʥʦ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ, ʙʠʨʶʟʦʚʳʤ ð 

ʤʦʜʝʣʴ ʜʝʪʘʣʠ ʩ ʦʪʚʝʨʩʪʠʝʤ. ʆʥʠ ʥʘʭʦʜʷʪʩʷ ʜʨʫʛ ʚ ʜʨʫʛʝ, ʧʦʵʪʦʤʫ ʥʘ ʨʠʩʫʥʢʝ 

ʚʠʜʥʦ ʥʘʣʦʞʝʥʠʝ ʠʭ ʮʚʝʪʦʚ. ʂʨʘʩʥʳʤ ʮʚʝʪʦʤ ʠʟʦʙʨʘʞʝʥʦ ʟʘʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ.  

ʉʦʟʜʘʜʠʤ ʙʠʙʣʠʦʪʝʢʫ ʩʚʝʨʣʠʣʴʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʚ ʢʦʪʦʨʫʶ ʚʢʣʶʯʠʤ: 

¶ ʩʚʝʨʣʦ ʩ ʜʠʘʤʝʪʨʦʤ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 10 ʤʤ, ʚʳʩʦʪʦʡ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 100  ʤʤ, 

ʦʙʱʝʡ ʜʣʠʥʦʡ ʩʚʝʨʣʘ 200 ʤʤ, ʜʠʘʤʝʪʨʦʤ ʭʚʦʩʪʦʚʠʢʘ 9 ʤʤ ʠ ʫʛʣʦʤ ʟʘʪʦʯʢʠ 

120Á. ʜʘʜʠʤ ʝʤʫ ʠʤʷ: çʩʚʝʨʣʦ 10è; 

¶ ʩʚʝʨʣʦ ʩ ʜʠʘʤʝʪʨʦʤ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 49.9 ʤʤ, ʚʳʩʦʪʦʡ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 65 ʤʤ, 

ʦʙʱʝʡ ʜʣʠʥʦʡ ʩʚʝʨʣʘ 140 ʤʤ, ʜʠʘʤʝʪʨʦʤ ʭʚʦʩʪʦʚʠʢʘ 50 ʤʤ ʠ ʫʛʣʦʤ ʟʘʪʦʯʢʠ 

120Á. ʜʘʜʠʤ ʝʤʫ ʠʤʷ: çʩʚʝʨʣʦ 49.9è; 

¶ ʩʚʝʨʣʦ ʩ ʜʠʘʤʝʪʨʦʤ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 49.9 ʤʤ, ʚʳʩʦʪʦʡ ʨʝʞʫʱʝʡ ʯʘʩʪʠ 65 ʤʤ, 

ʦʙʱʝʡ ʜʣʠʥʦʡ ʩʚʝʨʣʘ 140 ʤʤ, ʜʠʘʤʝʪʨʦʤ ʭʚʦʩʪʦʚʠʢʘ 50 ʤʤ ʠ ʫʛʣʦʤ ʟʘʪʦʯʢʠ 

180Á. ʕʪʦ ʩʚʝʨʣʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʮʝʢʦʚʢʠ. ɼʘʜʠʤ ʩʚʝʨʣʫ ʠʤʷ: 

çʮʝʢʦʚʢʘ 49.9è; 

¶ ʩʚʝʨʣʦ   ʩ  ʜʠʘʤʝʪʨʦʤ  ʨʝʞʫʱʝʡ  ʯʘʩʪʠ  50  ʤʤ,  ʚʳʩʦʪʦʡ  ʨʝʞʫʱʝʡ   ʯʘʩʪʠ 

65 ʤʤ,  ʦʙʱʝʡ ʜʣʠʥʦʡ ʩʚʝʨʣʘ 140 ʤʤ,  ʜʠʘʤʝʪʨʦʤ  ʭʚʦʩʪʦʚʠʢʘ  50  ʤʤ  ʠ  



ʫʛʣʦʤ  ʟʘʪʦʯʢʠ 180Á. ʕʪʦ ʩʚʝʨʣʦ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʨʦʣʴ ʟʝʥʢʝʨʘ ʜʣʷ 

ʯʝʨʥʦʚʦʛʦ ʟʝʥʢʝʨʦʚʘʥʠʷ. ɼʘʜʠʤ ʝʤʫ ʠʤʷ: çʟʝʥʢʝʨ 50è; 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʠʣʩʷ ʩʧʠʩʦʢ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʧʨʠʚʝʜʸʥʥʳʡ ʥʘ 

ʨʠʩʫʥʢʝ 117. 

ʈʠʩʫʥʦʢ 117 ð ɹʠʙʣʠʦʪʝʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʉʦʭʨʘʥʠʤ ʬʘʡʣ ʩ ʧʦʣʫʯʝʥʥʦʡ ʙʠʙʣʠʦʪʝʢʦʡ ʧʦʜ ʠʤʝʥʝʤ: çɹʠʙʣʠʦʪʝʢʘ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʚʝʨʣʝʥʠʝè. 

ʇʝʨʝʡʜʸʤ ʚʦ ʚʢʣʘʜʢʫ ʏʇʋ ʠ ʚ ʧʘʨʘʤʝʪʨʘʭ ʦʙʨʘʙʦʪʢʠ ʫʢʘʞʝʤ ʪʝʣʦ 

ʟʘʛʦʪʦʚʢʠ, ʪʝʣʦ ʜʝʪʘʣʠ ʠ ʪʝʣʦ ʦʧʨʘʚʢʠ (ʨʠʩʫʥʦʢ 118). 

 



ʈʠʩʫʥʦʢ 118 ð ʇʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ 

ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʟʝʣʸʥʳʤ ʮʚʝʪʦʤ ʧʦʢʘʟʘʥʦ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ, ʞʸʣʪʳʤ ð ʪʝʣʦ 

ʜʝʪʘʣʠ, ʘ ʩʠʥʠʤ ʦʩʥʘʩʪʢʘ (ʟʘʞʠʤʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʥʘʧʨʠʤʝʨ ʤʘʰʠʥʥʳʝ 

ʪʠʩʢʠ). 

ɺ ʧʘʨʘʤʝʪʨʘʭ ʦʙʨʘʙʦʪʢʠ ʩʣʝʚʘ ʪʘʢ ʞʝ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʬʘʡʣ ʩ ʩʦʟʜʘʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʦʡ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʊʦʛʜʘ ʢʦ ʚʩʝʤ ʩʦʟʜʘʚʘʝʤʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʦʙʨʘʙʦʪʢʠ 

ʟʘʛʦʪʦʚʢʠ ʙʫʜʝʪ ʧʨʠʚʷʟʘʥʘ ʵʪʘ ʙʠʙʣʠʦʪʝʢʘ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʝʸ ʤʦʞʥʦ ʙʫʜʝʪ 

ʤʝʥʷʪʴ ʜʣʷ ʢʘʞʜʦʡ ʥʦʚʦʡ ʪʨʘʝʢʪʦʨʠʠ.  

ʉʬʦʨʤʠʨʫʝʤ ʦʪʚʝʨʩʪʠʝ ʜʠʘʤʝʪʨʦʤ 10Ñ0.1 ʤʤ ʠ ʜʣʠʥʦʡ 100Ñ1 ʤʤ. 

ʊʘʢ ʢʘʢ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʥʝʪ, ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʦʧʝʨʘʮʠʶ 

ʩʚʝʨʣʝʥʠʷ ʚ ʦʜʠʥ ʧʨʦʭʦʜ. 



ɼʣʷ ʩʚʝʨʣʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʩʢʨʦʝʤ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ, ʯʪʦʙʳ ʦʥʦ ʥʝ 

ʤʝʰʘʣʦ ʦʙʟʦʨʫ, ʥʘʞʘʚ ʥʘ ʟʥʘʯʦʢ ʛʣʘʟʘ ʨʷʜʦʤ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʦʧʝʨʘʮʠʠ ʚ ʜʝʨʝʚʝ 

ʦʧʝʨʘʮʠʡ (ʨʠʩʫʥʦʢ 119). 

ʈʠʩʫʥʦʢ 119 ð ʉʢʨʳʪʦʝ ʩʦʩʪʦʷʥʠʝ ʪʝʣʘ ʟʘʛʦʪʦʚʢʠ 

ɺ ʣʝʥʪʝ ʦʧʝʨʘʮʠʡ ʚʳʙʝʨʝʤ çʩʚʝʨʣʝʥʠʝ 5Dè. ɺ ʦʪʢʨʳʚʰʝʡʩʷ ʣʝʥʪʝ 

ʜʦʩʪʫʧʥʳʭ ʦʧʝʨʘʮʠʡ ʚ ʣʝʥʪʝ, ʦʪʢʨʳʚʰʝʡʩʷ ʥʘ ʤʝʩʪʝ ʜʝʨʝʚʘ ʧʨʦʚʝʜʸʥʥʳʭ 

ʦʧʝʨʘʮʠʡ, ʪʦʞʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʦʧʝʨʘʮʠʶ çʩʚʝʨʣʝʥʠʝ 5Dè. 

ɺ ʦʪʢʨʳʪʦʤ ʦʢʥʝ çʧʘʨʘʤʝʪʨʳ ʪʨʘʝʢʪʦʨʠʠè ʚ ʧʦʣʝ ʩ ʥʘʟʚʘʥʠʝʤ çʬʘʡʣ ʩ 

ʠʥʩʪʨʫʤʝʥʪʦʤè ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʧʫʪʴ ʢ ʬʘʡʣʫ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ çɹʠʙʣʠʦʪʝʢʘ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʚʝʨʣʝʥʠʝè. ɺ ʦʢʥʝ çʠʥʩʪʨ-ʪè ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʩʧʠʩʢʝ ʥʫʞʥʦ 

ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʠʥʩʪʨʫʤʝʥʪ: ʩʚʝʨʣʦ 10 (ʨʠʩʫʥʦʢ 120). 

ʈʠʩʫʥʦʢ 120 ð ɺʳʙʦʨ ʠʥʩʪʨʫʤʝʥʪʘ 



ʉʦʛʣʘʩʥʦ ʩʧʨʘʚʦʯʥʳʤ ʜʘʥʥʳʤ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ ʩ 

ʪʚʸʨʜʦʩʪʴʶ ʤʝʥʝʝ 1700 ʅɺ ʩʚʝʨʣʦʤ ʩ ʜʠʘʤʝʪʨʦʤ 8-10 ʤʤ, ʥʘʠʙʦʣʝʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʘʷ ʧʦʜʘʯʘ ʙʫʜʝʪ ʩʦʩʪʘʚʣʷʪʴ 0.4 ʤʤ/ʦʙ.  ʇʨʠʚʝʜʸʥʥʦʝ   ʟʥʘʯʝʥʠʝ 

ʩʧʨʘʚʝʜʣʠʚʦ   ʜʣʷ ʛʣʫʙʠʥʳ  ʩʚʝʨʣʝʥʠʷ  ʤʝʥʝʝ  3-ʭ  ʜʠʘʤʝʪʨʦʚ  ʩʚʝʨʣʘ.  ʇʨʠ 

ʪʨʝʙʫʝʤʦʡ   ʛʣʫʙʠʥʝ   ʩʚʝʨʣʝʥʠʷ   ʥʝʦʙʭʦʜʠʤʦ   ʚʚʝʩʪʠ   ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʂ = 0.75. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʠʤʝʪʴ ʤʝʩʪʦ ʧʦʜʘʯʘ 0.3 ʤʤ/ʦʙ. ʇʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʂ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʪʘʙʣʠʮʳ 1. 

 

ʊʘʙʣʠʮʘ 1 ð ɺʳʙʦʨ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂ 

ɻʣʫʙʠʥʘ ʦʪʚʝʨʩʪʠʷ l, ʤʤ l Ò 5D  l Ò 7D 1Ò10D 

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ K  0.9 0.8 0.75 

 

ɺ ʦʙʣʘʩʪʠ çʨʘʙʦʯʘʷ ʧʦʜʘʯʘè ʥʫʞʥʦ ʥʘʞʘʪʴ 2 ʨʘʟʘ ʥʘ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ, 

ʯʪʦʙʳ ʚʚʦʜʠʤʦʝ ʟʥʘʯʝʥʠʝ ʙʳʣʦ ʚ ʤʤ/ʦʙ. ɺ ʧʦʣʝ ʟʥʘʯʝʥʠʡ ʥʫʞʥʦ ʫʢʘʟʘʪʴ 0.3. 

ʆʙʳʯʥʳʝ ʩʧʠʨʘʣʴʥʳʝ ʩʚʸʨʣʘ ʩʥʠʤʘʶʪ ʧʨʠʧʫʩʢ ʜʦ ʧʦʣʦʚʠʥʳ ʩʚʦʝʛʦ 

ʜʠʘʤʝʪʨʘ, ʧʦʵʪʦʤʫ ʚ ʧʦʣʝ ʟʥʘʯʝʥʠʡ çʧʨʠʧʫʩʢè ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʟʥʘʯʝʥʠʝ 5 ʤʤ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ, ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʠʪʴ 

ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ: 

ὠ
ᶻ

ᶻ
ὑz, 

ʛʜʝ D ï ʜʠʘʤʝʪʨ ʩʚʝʣʘ; Kv - ʦʙʱʠʡ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; Cv ï 

ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʥʘʙʣʶʜʝʥʠʠ ʚʦ ʚʨʝʤʷ ʦʧʳʪʦʚ.  

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʉv ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʧʝʥʠ ʧʨʠʚʝʜʝʥʳ ʜʣʷ 

ʩʚʝʨʣʝʥʠʷ ʚ ʪʘʙʣʠʮʝ 2 ʠʣʠ ʚ ʪʘʙʣʠʮʝ 18 ʧʨʠʣʦʞʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 2 ð ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʉv ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʧʝʥʠ 

ʇʦʜʘʯʘ CV q y m 

Ò0.3 36.3 0.25 0.55 0.125 

>0.3 40.7 0.40 

 



ɼʣʷ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ, ʢʦʪʦʨʳʡ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʠ ʜʣʷ 

ʚʳʙʨʘʥʥʦʡ ʧʦʜʘʯʠ, ʨʘʚʥʦʡ 0.3 ʤʤ/ʦʙ, T ï ʧʝʨʠʦʜ ʩʪʦʡʢʦʩʪʠ ʩʚʝʨʣʘ, t ï ʛʣʫʙʠʥʘ 

ʩʚʝʨʣʝʥʠʷ, ʟʥʘʯʝʥʠʷ ʧʝʨʝʤʝʥʥʳʭ ʙʫʜʫʪ ʨʘʚʥʳ: 

D = 10 ʤʤ; 

Cv = 36.3; 

q = 0.25; 

y = 0.55; 

m = 0.125 

ʊ = 25 ʤʠʥ; 

S = 0.3 ʤʤ/ʦʙ. 

ɿʥʘʯʝʥʠʷ ʧʝʨʠʦʜʘ ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʯʫʛʫʥʘ, ʤʝʜʥʳʭ ʠ 

ʘʣʶʤʠʥʠʝʚʳʭ ʩʪʘʣʝʡ ʧʨʠ ʩʚʝʨʣʝʥʠʠ ʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3 

ʠʣʠ ʚ ʪʘʙʣʠʮʝ 20 ʧʨʠʣʦʞʝʥʠʷ. 

 

ʊʘʙʣʠʮʘ 3 ð ɿʥʘʯʝʥʠʷ ʧʝʨʠʦʜʘ ʩʪʦʡʢʦʩʪʠ 

 ɼʠʘʤʝʪʨ ʠʥʩʪʨʫʤʝʥʪʘ  

ʄʘʪʝʨʠʘʣ ʠʥʩʪʨʫʤʝʥʪʘ ɼʦ 5 6 ð 10  11 ð 

20  

21 ð 30  31 ð 40  41 ð 50  

ɹʳʩʪʨʦʨʝʞʫʱʘʷ ʩʪʘʣʴ 20 25 60 75 105 140 

ʊʚʸʨʜʳʡ ʩʧʣʘʚ 15 25 45 50 70 90 

 

ʆʙʱʠʡ ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ 

ʬʘʢʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʨʝʟʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

ὑ ὑ ὑz ὑz ; 

ʛʜʝ ʂʤv ð ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʡ ʤʘʪʝʨʠʘʣ; ʂʠv ð ʢʦʵʬʬʠʮʠʝʥʪ 

ʥʘ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ; ʂlv ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʛʣʫʙʠʥʫ 

ʩʚʝʨʣʝʥʠʷ; ʢʦʵʬʬʠʮʠʝʥʪ Kʤv ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

ὑ ; 

ʅɺ ð ʪʚʨyʜʦʩʪʴ ʤʘʪʝʨʠʘʣ ʟʘʛʦʪʦʚʢʠ, ʄʇʘ; 



ʇʦʢʘʟʘʪʝʣʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʂlv ʠ ʂʠv ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʠ 

ʠʥʩʪʨʫʤʝʥʪʘ ʚʟʷʪʳ ʠʟ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʘ ʠ ʨʘʚʥʳ. ʆʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

8 ʠ 10 ʧʨʠʣʦʞʝʥʠʷ:  

ʂlv = 0.55; 

ʂʠv = 0.6; 

nv = 1.3. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʠʤʝʝʤ: 

ʂʤv = 4.1; 

Kv = 1.353; 

Vp = 16 ʤ/ʤʠʥ. 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʪʨʝʙʫʝʤʫʶ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʩʚʝʨʣʘ ʧʦ ʬʦʨʤʫʣʝ: 

ὲ
ᶻ

ᶻ
; 

np = 500 ʦʙ/ʤʠʥ. 

ɺ ʧʘʨʘʤʝʪʨʘʭ ʩʚʝʨʣʝʥʠʷ 5D (ʨʠʩʫʥʦʢ 121) ʚ ʧʦʣʝ çʚʝʨʪʠʢʘʣʴʥʦʝ ʩʤʝʱʝʥʠʝè 

ʦʩʪʘʚʣʷʝʤ ʟʥʘʯʝʥʠʝ ʥʫʣʷ (1). ɺ 

ʈʠʩʫʥʦʢ 121 ð ʇʘʨʘʤʝʪʨʳ ʩʚʝʨʣʝʥʠʷ 



ɻʣʫʙʠʥʫ ʢʘʥʘʣʘ ʚʳʩʪʘʚʣʷʝʤ ʨʘʚʥʦʡ 99.84 ʤʤ (2). ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʦʙʘʚʣʷʝʪ 0.16 ʤʤ ʢ ʛʣʫʙʠʥʝ ʩʚʝʨʣʝʥʠʷ ʧʨʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʧʝʨʘʮʠʠ, ʧʦʵʪʦʤʫ 

ʧʨʠ ʫʢʘʟʘʥʠʠ ʛʣʫʙʠʥʳ ʩʚʝʨʣʝʥʠʷ ð ɻʪʦ ʥʫʞʥʦ ʜʝʣʘʪʴ ʥʘ 0.16 ʤʤ ʤʝʥʴʰʝ.  

Z ʧʦʚʦʨʦʪʘ ʦʩʪʘʚʣʷʝʤ ʙʝʟ ʠʟʤʝʥʝʥʠʡ (3), ʘ Z ʙʝʟʦʧʘʩʥʦʩʪʠ (4) ð ɻ ʪʦ ʪʘ ʚʳʩʦʪʘ, ʥʘ 

ʢʦʪʦʨʫʶ ʧʦʜʥʠʤʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʠ. ʕʪʦʪ ʧʘʨʘʤʝʪʨ ʚʳʩʪʘʚʣʷʝʤ ʚ 10.  

ʀʟʥʘʯʘʣʴʥʦ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʛʨʘʥʴ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʘʪʳʚʘʪʴ. 

ʅʫʞʥʦ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʚ ʩʪʦʣʙʠʢʝ ʚʳʙʨʘʥ ʧʫʥʢʪ çʚʳʙʨʘʪʴ ʛʨʘʥʴè. ɺʳʙʠʨʘʝʤ 

ʩʘʤʫʶ ʚʝʨʭʥʶʶ ʛʨʘʥʴ ʜʝʪʘʣʠ (ʨʠʩʫʥʦʢ 122). 

ʈʠʩʫʥʦʢ 122 ð ɺʳʙʦʨ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʛʨʘʥʠ 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʛʨʘʥʠ ʫʪʚʝʨʞʜʘʝʤ ʚʩʝ ʚʳʙʨʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘʞʘʪʠʝʤ ʥʘ 

ʟʝʣʸʥʫʶ ʛʘʣʦʯʢʫ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʩʪʦʣʙʮʝ. 

ʄʝʥʶ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʦʙʨʘʙʦʪʢʠ ʟʘʢʨʳʣʦʩʴ, ʘ ʥʘ ʜʝʪʘʣʠ ʧʦʷʚʠʣʘʩʴ 

ʣʠʥʠʷ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʠʥʩʪʨʫʤʝʥʪ ʚʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ð 

ʪʨʘʝʢʪʦʨʠʷ ʦʙʨʘʙʦʪʢʠ. ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʩʚʝʨʣʘ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ 123. 



ʈʠʩʫʥʦʢ 123 ð ʊʨʘʝʢʪʦʨʠʷ ʦʙʨʘʙʦʪʢʠ 

ɺ ʠʪʦʛʝ ʦʧʝʨʘʮʠʠ ʜʦʣʞʥʘ ʧʦʣʫʯʠʪʴʩʷ ʟʘʛʦʪʦʚʢʘ, ʯʝʨʪʸʞ ʢʦʪʦʨʦʡ ʧʨʠʚʝʜʸʥ 

ʥʘ ʨʠʩʫʥʢʝ 124. 



ʈʠʩʫʥʦʢ 124 ð ʈʝʟʫʣʴʪʘʪ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ 

ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʥʘʜʦ ʨʘʩʩʚʝʨʣʠʪʴ ʦʪʚʝʨʩʪʠʝ ʚ ʜʠʘʤʝʪʨ 50 ʤʤ. ʕʪʦ ʙʫʜʝʪ 

ʩʜʝʣʘʥʦ ʚ ʥʝʩʢʦʣʴʢʦ ʰʘʛʦʚ: ʨʘʩʩʚʝʨʣʠʚʘʥʠʝ ʦʪʚʝʨʩʪʠʷ ʥʘ ʜʣʠʥʫ 50 ʤʤ ʚ ʜʠʘʤʝʪʨ 

49.9 ʤʤ, ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʥʘ ʨʘʩʩʚʝʨʣʝʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ ʮʝʢʦʚʢʦʡ ʜʠʘʤʝʪʨʦʤ 49.9 

ʤʤ ʠ ʯʝʨʥʦʚʦʝ ʟʝʥʢʝʨʦʚʘʥʠʝ ʨʘʩʩʚʝʨʣʝʥʥʦʛʦ ʦʪʚʝʨʩʪʠʷ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʪʨʝʙʫʝʤʫʶ ʰʝʨʦʭʦʚʘʪʦʩʪʴ  RZ = 25 ʠ ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ 50 ʤʤ. 

ʇʨʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʠ ʨʘʙʦʯʘʷ ʧʦʜʘʯʘ ʚʳʙʠʨʘʝʪʩʷ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʜʣʷ 

ʩʚʝʨʣʝʥʠʷ ʩʚʝʨʣʦʤ ʚʳʙʨʘʥʥʦʛʦ ʜʠʘʤʝʪʨʘ, ʘ ʩʥʠʤʘʝʤʳʡ ʧʨʠʧʫʩʢ ʫʢʘʟʳʚʘʝʤ 20. 

ʌʦʨʤʫʣʘ ʨʘʩʯʸʪʘ ʩʢʦʨʦʩʪʠ ʨʝʟʘʥʠʷ ʜʣʷ ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʠ ʟʝʥʢʝʨʦʚʘʥʠʷ 

ʙʫʜʝʪ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʪʴʩʷ: 

ὠ
ὅ Ὀz

Ὕ ὸz Ὓz
ὑz  

ɿʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ CV ʠ ʩʪʝʧʝʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 19 

ʧʨʠʣʦʞʝʥʠʷ. 

ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʙʫʜʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʪʘʢʞʝ, ʢʘʢ ʠ ʜʣʷ 

ʩʚʝʨʣʝʥʠʷ. 

10

10
0



ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʛʣʫʙʠʥʘ ʢʘʥʘʣʘ ʫʢʘʟʳʚʘʝʪʩʷ 50. 

ɺ ʢʘʯʝʩʪʚʝ ʧʣʦʩʢʦʩʪʠ ʦʙʨʘʙʦʪʢʠ ʚʳʩʪʫʧʘʝʪ ʪʘ ʞʝ ʚʝʨʭʥʷʷ ʧʣʦʩʢʦʩʪʴ ʜʝʪʘʣʠ. 

ʊʨʘʝʢʪʦʨʠʷ ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʯʘʩʪʠʯʥʦ ʩʦʚʧʘʜʸʪ ʩ ʪʨʘʝʢʪʦʨʠʝʡ ʧʨʝʜʳʜʫʱʝʛʦ 

ʩʚʝʨʣʝʥʠʷ, ʪʘʢ ʢʘʢ ʦʪʚʝʨʩʪʠʷ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʜʥʦʡ ʦʩʠ. 

ʈʝʟʫʣʴʪʘʪ ʨʘʩʩʚʝʨʣʠʚʘʥʠʷ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 125. 

ʈʠʩʫʥʦʢ 125 ð ɿʘʛʦʪʦʚʢʘ ʩ ʨʘʩʩʚʝʨʣʝʥʥʳʤ ʦʪʚʝʨʩʪʠʝʤ 

ʉʣʝʜʫʶʱʠʤ h ʘʛʦʤ ʧʨʦʚʝʜʸʤ ʮʝʢʦʚʘʥʠʝ ð ʚʳʨʘʚʥʠʚʘʥʠʝ ʜʥʷ ʦʪʚʝʨʩʪʠʷ. 

ʌʦʨʤʫʣʳ ʜʣʷ ʨʘʩʯʸʪʦʚ ʨʝʞʠʤʘ ʨʝʟʘʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʪʝ ʞʝ, ʯʪʦ ʠ ʧʨʠ 

ʨʘʩʩʚʝʨʣʠʚʘʥʠʠ. 

ɻʨʘʥʴ ʦʙʨʘʙʦʪʢʠ ʚʳʙʝʨʝʤ ʪʫ ʞʝ, ʯʪʦ ʠ ʜʦ ʵʪʦʛʦ. ɻʣʫʙʠʥʫ ʢʘʥʘʣʘ ʫʢʘʞʝʤ 

50.05 ʤʤ. 

ʇʘʨʘʤʝʪʨʳ ʟʘʛʦʪʦʚʢʠ ʧʦʩʣʝ ʮʝʢʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 126. 

49.9t0.2
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ʈʠʩʫʥʦʢ 126 ð ɿʘʛʦʪʦʚʢʘ ʧʦʩʣʝ ʮʝʢʦʚʢʠ 

ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʧʨʦʚʝʜʸʤ ʟʝʥʢʝʨʦʚʘʥʠʝ. ʇʦ ʫʢʘʟʘʥʥʳʤ ʚʳʰʝ ʟʘʢʦʥʘʤ 

ʥʫʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʨʝʞʠʤʳ ʨʝʟʘʥʠʷ, ʘ ʩʥʠʤʘʝʤʳʡ ʧʨʠʧʫʩʢ ʫʢʘʟʘʪʴ 0.1 ʤʤ.  

ɻʣʫʙʠʥʘ ʢʘʥʘʣʘ 0.05 ʤʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʦʪʦʚʢʘ ʜʦʣʞʥʘ ʧʨʠʥʷʪʴ ʚʠʜ ʜʝʪʘʣʠ, ʧʨʠʚʝʜʸʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʫʢʘʟʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩ ʧʦʤʦʱʴʶ 

ʠʤʠʪʘʪʦʨʘ ʦʙʨʘʙʦʪʢʠ. ɺ ʚʝʨʭʥʝʡ ʣʝʥʪʝ ʠʥʩʪʨʫʤʝʥʪʦʚ ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʧʫʥʢʪ 

çʠʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠè. ɺ ʥʘʩʪʨʦʡʢʘʭ ʥʫʞʥʦ ʫʢʘʟʘʪʴ, ʯʪʦʙʳ ʙʳʣʦ ʚʠʜʥʦ ʪʦʣʴʢʦ 

ʟʘʛʦʪʦʚʢʫ ʠ ʦʩʥʘʩʪʢʫ (ʨʠʩʫʥʦʢ 127). 

ʊʝʣʦ ʜʝʪʘʣʠ ʙʳʣʦ ʩʢʨʳʪʦ ʜʣʷ ʯʠʩʪʦʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ. ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ 

ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʰʘʛʦʚ ʦʙʨʘʙʦʪʢʠ ʙʫʜʫʪ ʧʨʦʠʟʚʝʜʝʥʳ ʟʘʤʝʨʳ ʧʘʨʘʤʝʪʨʦʚ 

ʧʦʣʫʯʠʚʰʝʛʦʩʷ ʪʝʣʘ. ʅʘ ʨʠʩʫʥʢʝ 125 ʮʠʬʨʦʡ 1 ʦʙʦʟʥʘʯʝʥʦ ʩʚʝʨʣʦ, ʢʦʪʦʨʳʤ 

ʚʳʧʦʣʥʷʣʘʩʴ ʦʧʝʨʘʮʠʷ, ʮʠʬʨʦʡ 2 ð ʟʘʛʦʪʦʚʢʘ, ʢʦʪʦʨʘʷ ʧʦʤʝʱʝʥʘ ʚ ʪʠʩʢʠ 3. 
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ʈʠʩʫʥʦʢ 127 ð ʅʘʩʪʨʦʡʢʠ ʠʤʠʪʘʪʦʨʘ ʦʙʨʘʙʦʪʢʠ 

ɼʘʣʝʝ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʩʪʘʨʪè ʠ ʧʦʜʦʞʜʘʪʴ, ʧʦʢʘ ʥʝ ʧʨʦʡʜʸʪ ʚʩʝ 

ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ. ʀʭ ʤʦʞʥʦ ʦʪʩʣʝʞʠʚʘʪʴ ʧʦ ʩʪʦʣʙʮʫ ʤʘʰʠʥʥʳʭ ʮʠʢʣʦʚ ʚ ʣʝʚʦʡ 

ʯʘʩʪʠ ʨʘʙʦʯʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʚʩʝʭ ʰʘʛʦʚ ʦʙʨʘʙʦʪʢʠ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʩʦʟʜʘʪʴ 

ʤʦʜʝʣʴ ʠ ʚʳʡʪʠè. ʇʝʨʝʜ ɺʘʤʠ ʧʦʷʚʠʪʩʷ ʜʘ ʜʝʪʘʣʴ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʠʣʘʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʨʘʥʥʦʡ ʦʙʨʘʙʦʪʢʠ. 

ʇʝʨʝʡʜʷ ʥʘ ʚʢʣʘʜʢʫ ç3D ʤʦʜʝʣʴè ʠ ʚʳʙʨʘʚ ʚ ʣʝʥʪʝ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʠʥʩʪʨʫʤʝʥʪ çʨʘʟʤʝʨè ʥʫʞʥʦ ʠʟʤʝʨʠʪʴ ʧʦʣʫʯʠʚʰʠʝʩʷ ʚʝʣʠʯʠʥʳ: ʜʠʘʤʝʪʨʳ ʠ 

ʛʣʫʙʠʥʳ ʧʦʣʫʯʝʥʥʳʭ ʦʪʚʝʨʩʪʠʡ. ʈʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʡ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 128. 



ʈʠʩʫʥʦʢ 128 ð ʇʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ 

ʇʦ ʨʠʩʫʥʢʫ 128 ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʘʨʘʤʝʪʨʳ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚʝʨʥʦ, 

ʪʘʢ ʢʘʢ ʧʦʣʫʯʠʚʰʠʝʩʷ ʨʘʟʤʝʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʝʙʫʝʤʳʤ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʦʚʝʨʠʪʴ, ʪʘʢ ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ, 

ʥʫʞʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʠ ʩʥʠʤʘʝʤʳʡ ʠʤ ʧʨʠʧʫʩʢ ʥʝʦʙʭʦʜʠʤʦ ʫʪʦʯʥʷʪʴ ʚ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ. 

ɺ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʥʘ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʦʪʚʝʨʩʪʠʡ 

ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠʣʠ ʨʘʟʥʦʡ ʛʣʫʙʠʥʳ, ʧʦʩʣʝ ʚʳʙʦʨʘ ʧʣʦʩʢʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ 

ʥʘʭʦʜʷʪʩʷ ʵʪʠ ʦʪʚʝʨʩʪʠʷ, ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʣʴʪʨ ʜʠʘʤʝʪʨʦʚ ʠʣʠ ʬʠʣʴʪʨ 

ʛʣʫʙʠʥ (ʨʠʩʫʥʦʢ 129). 



ʈʠʩʫʥʦʢ 129 ð ʌʠʣʴʪʨ ʜʠʘʤʝʪʨʦʚ ʠ ʬʠʣʴʪʨ ʛʣʫʙʠʥ 

ʈʘʙʦʪʘʶʪ ʵʪʠ ʬʠʣʴʪʨʳ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʫʢʘʟʳʚʘʶʪʩʷ ʜʠʘʧʘʟʦʥʳ 

ʟʥʘʯʝʥʠʡ ʜʠʘʤʝʪʨʦʚ ʠ ʛʣʫʙʠʥ ʦʪʚʝʨʩʪʠʡ, ʢ ʢʦʪʦʨʳʤ ʥʫʞʥʦ ʧʨʠʤʝʥʠʪʴ 

ʚʳʙʨʘʥʥʳʡ ʨʝʞʠʤ ʨʝʟʘʥʠʷ. ʊʝ ʦʪʚʝʨʩʪʠʷ, ʢʦʪʦʨʳʝ ʥʝ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ 

ʚʚʝʜʸʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʙʫʜʫʪ ʧʨʦʠʛʥʦʨʠʨʦʚʘʥʳ ʩʠʩʪʝʤʦʡ ʠ ʤʦʛʫʪ ʙʳʪʴ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʠʣʠ ʦʙʨʘʙʦʪʘʥʳ ʚ ʩʣʝʜʫʶʱʠʡ ʟʘʭʦʜ. 

ɺ ʧʨʠʚʝʜʸʥʥʦʤ ʧʨʠʤʝʨʝ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʩʚʝʨʣʘ ʥʝ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʟʘʞʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚ. ʅʦ ʙʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʘ ʪʨʘʝʢʪʦʨʠʠ 

ʧʝʨʝʤʝʱʝʥʠʷ ʩʚʝʨʣʘ, ʧʦʩʪʨʦʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ 

ʪʝʣʦ ʦʩʥʘʩʪʢʠ. ʕʪʦ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʥʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʢʦʥʜʫʢʪʦʨʘ ʚ ʢʘʯʝʩʪʚʝ ʟʘʞʠʤʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʟʘʛʦʪʦʚʢʠ. 

ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʧʦʚʨʝʞʜʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʠʣʠ ʦʩʥʘʩʪʢʠ ʥʫʞʥʦ ʟʘʜʘʪʴ 

ʙʝʟʦʧʘʩʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʦʜʚʦʜʘ ʠ ʦʪʚʦʜʘ ʠʥʩʪʨʫʤʝʥʪʘ. 

ɺ T-FLEX ʨʘʩʩʪʦʷʥʠʷ ʫʢʘʟʳʚʘʶʪʩʷ ʜʣʷ ʨʘʩʯʸʪʥʦʡ ʪʦʯʢʠ, ʢʦʪʦʨʘʷ ʙʳʣʘ 

ʫʢʘʟʘʥʘ ʨʘʥʝʝ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ð ʜʣʷ ʢʦʥʯʠʢʘ ʨʝʞʫʱʝʡ ʯʘʩʪʴ ʠʥʩʪʨʫʤʝʥʪʘ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʧʦʣʝ ʚʚʦʜʘ ʙʝʟʦʧʘʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʜʚʦʜʘ/ʦʪʚʦʜʘ ʜʦʩʪʘʪʦʯʥʦ 

ʫʢʘʟʘʪʴ ʥʘ ʩʢʦʣʴʢʦ ʤʠʣʣʠʤʝʪʨʦʚ ʥʫʞʥʦ ʫʜʘʣʠʪʴ ʢʦʥʯʠʢ ʠʥʩʪʨʫʤʝʥʪʘ ʚʚʝʨʭ, 

ʯʪʦʙʳ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ʦʥ ʥʝ ʮʝʧʣʷʣʩʷ ʟʘ ʟʘʞʠʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ. 

ʏʪʦʙʳ ʧʦʧʘʩʪʴ ʚ ʤʝʥʶ ʚʳʙʦʨʘ ʧʦʜʚʦʜʘ/ʦʪʚʦʜʘ ʠʥʩʪʨʫʤʝʥʪʘ, ʚ ʤʝʥʝʜʞʝʨʝ 

ʦʙʨʘʙʦʪʦʢ ʥʫʞʥʦ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘʞʘʪʴ ʥʘ ʪʫ ʦʙʨʘʙʦʪʢʫ, ʧʦʜʚʦʜ/ʦʪʚʦʜ 

ʢʦʪʦʨʦʡ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʠ ʚʳʙʨʘʪʴ ʚ ʦʪʢʨʳʚʰʝʤʩʷ ʩʧʠʩʢʝ çʧʦʜʚʦʜ/ʦʪʚʦʜè. 

ɼʘʣʝʝ, ʧʦʩʪʘʚʠʚ ʛʘʣʦʯʢʫ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʚʦʟʤʦʞʥʦʩʪʠ ʫʢʘʟʘʪʴ ʢʦʦʨʜʠʥʘʪʫ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʢʦʦʨʜʠʥʘʪʳ, ʚ ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʦʪʚʝʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʜ ʠʣʠ ʧʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ, ʯʪʦʙʳ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ 



ʧʨʝʜʳʜʫʱʝʡ ʦʧʝʨʘʮʠʠ ʠʣʠ ʢ ʩʣʝʜʫʶʱʝʡ ʦʧʝʨʘʮʠʠ ʥʝ ʧʨʦʠʟʦʰʣʦ ʩʪʦʣʢʥʦʚʝʥʠʷ 

ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʪʝʣʘ ʦʩʥʘʩʪʢʠ (ʨʠʩʫʥʦʢ 130). 

ʈʠʩʫʥʦʢ 130 ð ʧʦʜʚʦʜ/ʦʪʚʦʜ ʠʥʩʪʨʫʤʝʥʪʘ  

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ ʨʘʩʩʯʠʪʘʥʳ ʠ ʫʢʘʟʘʥʳ, ʥʫʞʥʦ 

ʧʨʦʚʝʨʠʪʴ, ʚʦʟʤʦʞʥʦ ʣʠ ʧʦʣʫʯʠʪʴ ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʥʘ ʪʦʤ ʩʪʘʥʢʝ ʩ ʏʇʋ, 

ʢʦʪʦʨʳʡ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʜʘʥʥʦʡ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʧʨʠʤʝʤ ʉʚʝʨʣʠʣʴʥʳʡ ʩʪʘʥʦʢ ʩ ʏʇʋ ɿʘʚʦʜ 

ɺʉʂ-50ʌ3 ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ: 31.5 ð 1400 ʤ/ʦʙ; 

ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ: 3 ʢɺʪ; 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʩʚʝʨʣʝʥʠʷ: 50 ʤʤ. 

ʇʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʜʠʘʤʝʪʨʫ ʩʚʝʨʣʝʥʠʷ 

ʜʘʥʥʳʝ ʩʦʛʣʘʩʫʶʪʩʷ. 

ɼʣʷ ʨʘʩʯʸʪʘ ʪʨʝʙʫʝʤʦʡ ʤʦʱʥʦʩʪʠ ʨʝʟʘʥʠʷ ʥʫʞʥʦ ʩʥʘʯʘʣʘ ʨʘʩʩʯʠʪʘʪʴ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʦʩʝʚʫʶ ʩʠʣʫ ʧʦ ʬʦʨʤʫʣʝ: 



ʄʢʨ = 10*ʉʤ*D
q*Sy*ʂʨ; 

ʈʆ = 10*ʉʨ*D
q*Sy*ʂʨ; 

ʛʜʝ ʉʤ ʠ ʉʨ - ʢʦʵʬʬʠʮʠʝʥʪʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʫʩʣʦʚʠʷ ʨʝʟʘʥʠʷ, ʟʥʘʯʝʥʠʷ 

ʢʦʪʦʨʳʭ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʧʝʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 21 

ʧʨʠʣʦʞʝʥʠʷ ʠ ʨʘʚʥʳ: 

ʉʤ = 0.005; 

q = 2; 

y = 0.8; 

Cp = 9.8; 

ʂʦʵʬʬʠʮʠʝʥʪ ʂʨ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: ʂʨ = ʂʤʨ ʠ ʧʨʠʚʝʜʸʥ ʚ ʪʘʙʣʠʮʝ 13 ʧʨʠʣʦʞʝʥʠʷ. ɺ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʥʘ ʨʘʚʝʥ: 

ʂʨ = 1. 

ʇʦ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʚʳʯʠʩʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ, ʪʨʝʙʫʝʤʘʷ 

ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʠ ʠ ʧʦʪʨʝʙʥʘʷ ʤʦʱʥʦʩʪʴ, ʢʦʪʦʨʫʶ ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʪʘʥʦʢ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὔ˪
˙̋ ̑z ˞˟

ʢɺʪ; 

ɸ ʯʪʦʙʳ ʥʘʡʪʠ ʧʦʪʨʝʙʥʫʶ ʤʦʱʥʦʩʪʴ, ʥʘʜʦ ʨʘʟʜʝʣʠʪʴ ʧʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʂʇɼ ʩʪʘʥʢʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʫ ʩʦʚʨʝʤʝʥʥʳʭ 

ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʠʤʝʨʥʦ ʩʦʩʪʘʚʣʷʝʪ 0.8. 

ɿʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʙʫʜʝʪ ʨʘʚʥʦ: 

ʄʢʨ = 1.9 ʅʤ; 

ʈʦ = 3.74*103; 

Nʕ = 0.098 ʢɺʪ; 

Nʇ = 0.12 ʢɺʪ. 

ʕʪʘ ʤʦʱʥʦʩʪʴ ʙʦʣʝʝ, ʯʝʤ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʝʤ ʫʩʣʦʚʠʷʤ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ 

ʧʦʟʚʦʣʠʪʴ ʜʦʩʪʠʯʴ ʩʪʘʥʦʢ ɿʘʚʦʜ ɺʉʂ-50ʌ3. ʇʦʵʪʦʤʫ ʩʚʝʨʣʝʥʠʝ ʦʪʚʝʨʩʪʠʷ 

ʜʣʠʥʦʡ 100 ʤʤ ʠ ʜʠʘʤʝʪʨʦʤ 10 ʤʤ ʚʦʟʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʥʘ ʚʳʙʨʘʥʥʦʤ ʩʪʘʥʢʝ. 

ʇʨʠ ʨʘʩʩʚʝʨʣʠʚʘʥʠʠ ʠ ʟʝʥʢʝʨʦʚʘʥʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʬʦʨʤʫʣʳ: 

ʄʢʨ = 10*ʉʤ*Dq*tX*Sy*Kp; 



ʈʆ = 10*ʉʨ*tX*Sy*ʂʨ; 

ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʝʧʝʥʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 12 

ʧʨʠʣʦʞʝʥʠʷ.  

ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʣʫʯʝʥʠʷ 

ʜʝʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʸʪ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʨʘʟʚʸʨʪʳʚʘʥʠʠ ʢʘʞʜʳʡ ʟʫʙ 

ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʩʪʦʯʥʦʡ ʨʝʟʝʮ. ʊʦʛʜʘ ʧʨʠ ʜʠʘʤʝʪʨʝ 

ʨʘʟʚʸʨʪʢʠ D ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ:  

 

 

 ʛʜʝ Sz- ʧʦʜʘʯʘ, ʤʤ ʥʘ 1 ʟʫʙ ʨʘʟʚʸʨʪʢʠ, ʨʘʚʥʘʷ S/z; z - ʯʠʩʣʦ ʟʫʙʴʝʚ 

ʨʘʟʚʸʨʪʢʠ; S = Sʩʪ - ʧʨʠʥʷʪʘʷ ʧʦʜʘʯʘ, ʤʤ/ʦʙ.  

ʇʦʩʣʝ ʨʘʩʯʸʪʦʚ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʡ 

ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ, ʥʫʞʥʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʫʧʨʘʚʣʷʶʱʫʶ ʧʨʦʛʨʘʤʤʫ, ʯʪʦʙʳ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʟʘʛʨʫʟʠʪʴ ʝʸ ʚ ʩʪʘʥʦʢ ʏʇʋ. 

 

 

 

 

 

 

 

 

  



ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 6. ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʡ çʉʚʝʨʣʝʥʠʝè ʚ ʤʦʜʫʣʝ 

T-FLEX ʏʇʋ, ʩ ʫʯʸʪʦʤ ʨʘʩʯʸʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

ɿʘʜʘʥʠʝ: ʉʦʟʜʘʡʪʝ 3D ʜʝʪʘʣʴ ʩʦʛʣʘʩʥʦ ʨʘʙʦʯʝʤʫ ʯʝʨʪʝʞʫ ʚʘʰʝʛʦ ʚʘʨʠʘʥʪʘ. 

ʉʦʟʜʘʡʪʝ ʧʨʠʤʠʪʠʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ. 

ɺʳʧʦʣʥʠʪʝ ʨʘʩʯʸʪ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʳʝ ʨʘʩʯʸʪʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʝʢʪʦʨʠʡ ʩʚʝʨʣʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ çʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠè ʧʨʦʚʝʨʴʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

ɺʘʨʠʘʥʪ 1. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

 



ɺʘʨʠʘʥʪ 2. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

ɺʘʨʠʘʥʪ 3. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 



ɺʘʨʠʘʥʪ 4. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɺʘʨʠʘʥʪ 5. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

ɺʘʨʠʘʥʪ 6. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 



ɺʘʨʠʘʥʪ 7. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɺʘʨʠʘʥʪ 8. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɺʘʨʠʘʥʪ 9. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ɺʘʨʠʘʥʪ 10. ʉʚʝʨʣʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

  



2.3 ʈʘʩʯʸʪ ʦʧʝʨʘʮʠʠ ʪʦʯʝʥʠʝ ʜʣʷ ʩʦʟʜʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ 

ʊʦʯʝʥʠʝ (ʪʦʢʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ) - ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʡ ʤʝʪʦʜ 

ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʪʠʧʘ ʪʝʣ ʚʨʘʱʝʥʠʷ ʥʘ ʪʦʢʘʨʥʳʭ ʩʪʘʥʢʘʭ.  

ʆʩʥʦʚʥʳʝ ʚʠʜʳ ʪʦʢʘʨʥʳʭ ʨʘʙʦʪ: ʦʙʨʘʙʦʪʢʘ ʥʘʨʫʞʥʳʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʠ 

ʢʦʥʠʯʝʩʢʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʦʙʨʘʙʦʪʢʘ ʧʘʟʦʚ ʠ ʫʩʪʫʧʦʚ, ʚʳʪʘʯʠʚʘʥʠʝ ʧʘʟʦʚ ʠ 

ʢʘʥʘʚʦʢ, ʦʪʨʝʟʢʘ ʟʘʛʦʪʦʚʦʢ, ʩʚʝʨʣʝʥʠʝ, ʟʝʥʢʝʨʦʚʘʥʠʝ, ʨʘʟʚʸʨʪʳʚʘʥʠʝ, ʥʘʨʝʟʘʥʠʝ 

ʨʝʟʴʙ, ʦʙʨʘʙʦʪʢʘ ʬʘʩʦʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʥʘʢʘʪʳʚʘʥʠʝ ʨʠʬʣʝʥʠʡ ʠ ʜʨ. ʅʘ 

ʨʠʩʫʥʢʝ 131 ʧʨʠʚʝʜʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʪʦʯʝʥʠʷ.  

ʈʠʩʫʥʦʢ 131 ð ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʪʦʯʝʥʠʷ 

ɺʨʘʱʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʛʦʪʦʚʢʠ ʥʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʜʚʠʞʝʥʠʝʤ 

ʨʝʟʘʥʠʷ, ʘ ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ - ʜʚʠʞʝʥʠʝʤ ʧʦʜʘʯʠ.  

ʇʦʜʘʯʝʡ (ʤʤ/ʦʙ) ʥʘʟʳʚʘʝʪʩʷ (ʨʠʩ. 131) ʧʫʪʴ, ʧʨʦʡʜʝʥʥʳʡ ʨʝʞʫʱʝʡ ʢʨʦʤʢʦʡ 

ʠʥʩʪʨʫʤʝʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʨʘʱʘʶʱʝʡʩʷ ʟʘʛʦʪʦʚʢʠ. ʇʦʜʘʯʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʜʦʣʴʥʦʡ, ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ 

ʟʘʛʦʪʦʚʢʠ, ʠ ʧʦʧʝʨʝʯʥʦʡ, ʝʩʣʠ ʠʥʩʪʨʫʤʝʥʪ ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʵʪʦʡ 

ʦʩʠ. 

ʇʨʠ ʧʨʦʨʝʟʘʥʠʠ ʧʘʟʦʚ ʠ ʦʪʨʝʟʘʥʠʠ ʚʝʣʠʯʠʥʘ ʧʦʧʝʨʝʯʥʦʡ ʧʦʜʘʯʠ ʟʘʚʠʩʠʪ ʦʪ 

ʩʚʦʡʩʪʚ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʤʝʨʦʚ ʧʘʟʘ ʠ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ.  



ɻʣʫʙʠʥʘ ʨʝʟʘʥʠʷ t(ʤʤ) ʦʧʨʝʜʝʣʷʝʪʩʷ (ʨʠʩ. 131) ʪʦʣʱʠʥʦʡ ʩʥʠʤʘʝʤʦʛʦ ʩʣʦʷ 

ʟʘ ʦʜʠʥ ʨʘʙʦʯʠʡ ʭʦʜ ʨʝʟʮʘ, ʠʟʤʝʨʝʥʥʦʡ ʧʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʫ ʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʪʘʣʠ.  

ʇʨʠ ʯʝʨʥʦʚʦʤ ʪʦʯʝʥʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦ ʤʦʱʥʦʩʪʠ ʩʪʘʥʢʘ 

ʚʝʣʠʯʠʥʘ t ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ ʧʨʠʧʫʩʢʫ ʥʘ ʦʙʨʘʙʦʪʢʫ (h); ʧʨʠ ʯʠʩʪʦʚʦʤ ʪʦʯʝʥʠʠ 

ʧʨʠʧʫʩʢ ʩʥʠʤʘʝʪʩʷ ʟʘ ʜʚʘ ʠ ʙʦʣʝʝ ʧʨʦʭʦʜʦʚ ʥʘ ʢʘʞʜʦʤ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʭʦʜʝ 

ʛʣʫʙʠʥʘ ʨʝʟʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ. ʇʨʠ 

ʧʘʨʘʤʝʪʨʘʭ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ Ra=3,2 ʤʢʤ 

ʚʢʣʶʯʠʪʝʣʴʥʦ t=0,5-2,0 ʤʤ; ʧʨʠ Ra 0,8 ʤʢʤ, t=0,1-0,4 ʤʤ.  

ʇʨʠ ʦʪʨʝʟʢʝ ʠ ʧʨʦʨʝʟʢʝ ʛʣʫʙʠʥʦʡ ʨʝʟʘʥʠʷ ʷʚʣʷʝʪʩʷ ʰʠʨʠʥʘ ʛʣʘʚʥʦʡ 

ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʚʳʨʘʞʝʥʠʷ: b=0,6 D0,5 ʤʤ, ʛʜʝ 

D - ʜʠʘʤʝʪʨ ʦʪʨʝʟʘʝʤʦʡ ʜʝʪʘʣʠ.  

ɼʣʷ ʧʨʠʤʝʨʘ ʨʘʩʩʤʦʪʨʠʤ ʚʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ ʤʝʪʘʣʣʦʦʙʨʘʙʦʪʢʠ ʥʘ 

ʩʪʘʥʢʘʭ ʪʦʢʘʨʥʦʡ ʛʨʫʧʧʳ, ʪʘʢʫʶ, ʢʘʢ ʪʦʯʝʥʠʝ ʚʪʫʣʢʠ ʚ ʜʠʘʤʝʪʨ (ʨʠʩʫʥʦʢ 132). 

ʈʠʩʫʥʦʢ 132 ð ɿʘʛʦʪʦʚʢʘ ʠ ʜʝʪʘʣʴ 

ʉʥʘʯʘʣʘ ʚʳʧʦʣʥʷʝʪʩʷ 3D ʤʦʜʝʣʴ ʟʘʛʦʪʦʚʢʠ ʠ ʦʩʥʘʩʪʢʠ (ʨʠʩʫʥʦʢ 133). 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉɸʄ ʧʨʦʛʨʘʤʤʳ ʧʦʟʚʦʣʷʝʪ ʥʝ ʩʦʟʜʘʚʘʪʴ 3D ʤʦʜʝʣʴ 

ʜʝʪʘʣʠ. 
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ʈʠʩʫʥʦʢ 133 ð ɿʘʛʦʪʦʚʢʘ ʥʘ ʧʘʣʴʮʝ 

ʉʦʟʜʘʜʠʤ ʙʠʙʣʠʦʪʝʢʫ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠʤʝʤ, ʯʪʦ ʟʘʛʦʪʦʚʢʘ ð ʦʪʣʠʚʢʘ 

ʚʳʧʦʣʥʝʥʘ ʠʟ ʤʘʪʝʨʠʘʣʘ ʉʏ ð 15 (ʅɺ = 120). ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʧʦʜʭʦʜʠʪ ʨʝʟʝʮ ʤʘʨʢʠ ʊ15ʂ6. ʈʘʩʯʸʪʳ ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʜʘʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ɺʦ ʚʢʣʘʜʢʝ çʨʝʜʘʢʪʦʨ ʠʥʩʪʨʫʤʝʥʪʦʚè ʚʳʙʠʨʘʝʪʩʷ ʪʠʧ ʠʥʩʪʨʫʤʝʥʪʘ: 

ʧʨʦʭʦʜʥʦʡ ʨʝʟʝʮ. çɺʳʩʦʪʘ ʨʝʞʫʱʝʡ ʯʘʩʪʠè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 15 ʤʤ. çɼʣʠʥʘ 

ʨʝʟʮʘè ʦʩʪʘʸʪʩʷ 100 ʤʤ. ʇʘʨʘʤʝʪʨ çʛʣʘʚʥʳʡ ʫʛʦʣ ʚ ʧʣʘʥʝè ʚʳʩʪʘʚʣʷʝʪʩʷ ʚ 

ʟʥʘʯʝʥʠʝ 45. ʇʘʨʘʤʝʪʨ çʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʫʛʦʣ ʚ ʧʣʘʥʝè ʚʳʩʪʘʚʣʷʝʪʩʷ ʚ ʪʘʢʦʝ ʞʝ 

ʟʥʘʯʝʥʠʝ. çʈʘʜʠʫʩ ʩʢʨʫʛʣʝʥʠʷ ʧʨʠ ʚʝʨʰʠʥʝ ʨʝʟʮʘè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 0 ʤʤ. 

çʐʠʨʠʥʘ ʭʚʦʩʪʦʚʠʢʘè ʚʳʩʪʘʚʣʷʝʪʩʷ ʚ ʟʥʘʯʝʥʠʝ 10 ʤʤ. çʐʠʨʠʥʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʟʘʜʥʝʡ ʧʦʚʝʨʭʥʦʩʪʠè ʩʪʘʚʠʪʩʷ ʚ 5 ʤʤ. 

ʀʤʷ ʠʥʩʪʨʫʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪʩʷ çʇʨʦʭʦʜʥʦʡ ʨʝʟʝʮè. ʅʘʞʘʪʴ ʢʥʦʧʢʫ çʚ 

ʩʧʠʩʦʢè, ʯʪʦʙʳ ʜʦʙʘʚʠʪʴ ʠʥʩʪʨʫʤʝʥʪ ʚ ʩʧʠʩʦʢ. 

ʅʘ ʚʢʣʘʜʢʝ çʏʇʋè ʦʪʦʙʨʘʟʠʤ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ. ɾʸʣʪʳʤ ʮʚʝʪʦʤ 

ʦʙʦʟʥʘʯʝʥʦ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ, ʚ ʢʘʯʝʩʪʚʝ ʪʝʣʘ ʜʝʪʘʣʠ ʚʳʙʠʨʘʝʪʩʷ ʪʦ ʞʝ ʩʘʤʦʝ ʪʝʣʦ 

ʟʘʛʦʪʦʚʢʠ. ʆʩʥʘʩʪʢʘ, ʚ ʢʘʯʝʩʪʚʝ ʢʦʪʦʨʦʡ ʚʳʙʨʘʥ ʧʘʣʝʮ, ʧʦʢʘʟʘʥ ʩʠʥʠʤ ʮʚʝʪʦʤ 

(ʨʠʩʫʥʦʢ 134). ɿʜʝʩʴ ʞʝ ʚ ʣʝʚʦʤ ʦʢʦʰʢʝ ʫʢʘʟʳʚʘʝʪʩʷ ʬʘʡʣ ʩ ʩʦʟʜʘʥʥʦʡ 

ʙʠʙʣʠʦʪʝʢʦʡ ʠʥʩʪʨʫʤʝʥʪʦʚ. 



ʈʠʩʫʥʦʢ 134 ð ɿʘʛʦʪʦʚʢʘ ʠ ʦʩʥʘʩʪʢʘ 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʝʡ ʧʨʦʛʨʘʤʤʳ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʣʦʩʢʦʩʪʴ, ʥʘ 

ʢʦʪʦʨʦʡ ʯʝʨʪʠʣʘʩʴ ʦʙʨʘʟʫʶʱʘʷ ʬʠʛʫʨʘ ʚʪʫʣʢʠ (ʚʠʜ ʩʧʝʨʝʜʠ), ʯʪʦ ʠʟʦʙʨʘʞʝʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 135. ʊʘ ʯʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʪʝʣʦ ʟʘʛʦʪʦʚʢʠ ʥʫʞʥʦ ʟʘʧʦʣʥʠʪʴ 

ʰʪʨʠʭʦʚʢʦʡ, ʦʙʦʟʥʘʯʘʶʱʝʡ ʤʝʪʘʣʣ. 

ʈʠʩʫʥʦʢ 135 ð ɺʳʙʦʨ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ 

ɺʳʙʨʘʪʴ ʢʦʤʘʥʜʫ çʧʫʪʴè, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ 

ʨʝʞʫʱʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚʦ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʟʘʛʦʪʦʚʢʠ (ʨʠʩʫʥʦʢ 136). 



ʈʠʩʫʥʦʢ 136 ð ʂʦʤʘʥʜʘ çʧʫʪʴè 

ʅʘʞʘʚ ʥʘ ʫʟʣʳ ʚʥʝʰʥʝʛʦ ʢʦʥʪʫʨʘ ʚʪʫʣʢʠ ʚ ʧʦʨʷʜʢʝ ʩʣʝʚʘ ʥʘʧʨʘʚʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʫʪʴ. (ʨʠʩʫʥʦʢ 137). 

ʈʠʩʫʥʦʢ 137 ð ʇʦʩʪʨʦʝʥʠʝ ʧʫʪʠ 

ɺʦ ʚʢʣʘʜʢʝ ʏʇʋ ʥʘ ʨʘʙʦʯʝʡ ʧʣʦʩʢʦʩʪʠ ʚʳʙʠʨʘʝʪʩʷ ʚ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ 

çʪʦʢʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘè (ʨʠʩʫʥʦʢ 138). 

ʈʠʩʫʥʦʢ 138 ð ʇʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ɺ ʦʪʢʨʳʚʰʝʡʩʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʢʣʘʜʢʝ ʩ ʚʦʟʤʦʞʥʳʤʠ ʪʦʢʘʨʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʪʦʯʝʥʠʝ ʢʦʥʪʫʨʘè. 

ɺʳʙʨʘʪʴ ʬʘʡʣ ʠʥʩʪʨʫʤʝʥʪʘ çɹʠʙʣʠʦʪʝʢʘ ʠʥʩʪʨʫʤʝʥʪʦʚ ʪʦʯʝʥʠʝè. 

ʀʥʩʪʨʫʤʝʥʪ ð ʧʨʦʭʦʜʥʦʡ ʨʝʟʝʮ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʣʫʯʠʪʴ: Rz = 20. 



ʈʝʟʝʮ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʊ15ʂ6 ʩ ʨʘʜʠʫʩʦʤ ʧʨʠ ʚʝʨʰʠʥʝ 0 ʤʤ. 

ʉ ʫʯʸʪʦʤ ʪʨʝʙʫʝʤʦʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚʳʙʠʨʘʝʪʩʷ ʧʦʜʘʯʘ ʨʝʞʫʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ: S = 0,35 ʤʤ/ʦʙ ʧʦ ʪʘʙʣʠʯʥʳʤ ʜʘʥʥʳʤ. ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʧʦʜʘʯʠ ʧʨʠ 

ʯʝʨʥʦʚʦʤ ʥʘʨʫʞʥʦʤ ʪʦʯʝʥʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.3 ʇʨʠʣʦʞʝʥʠʷ, ʘ ʧʨʠ ʯʝʨʥʦʚʦʤ 

ʨʘʩʪʘʯʠʚʘʥʠʠ ʚ ʪʘʙʣ.4 ʇʨʠʣʦʞʝʥʠʷ. ʇʦʜʘʯʠ ʧʨʠ ʯʠʩʪʦʚʦʤ ʪʦʯʝʥʠʠ ʚʳʙʠʨʘʶʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʦʙʨʘʙʦʪʘʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʜʠʫʩʘ ʧʨʠ ʚʝʨʰʠʥʝ ʨʝʟʮʘ (ʪʘʙʣ.5 ʇʨʠʣʦʞʝʥʠʷ). ʇʨʠ ʧʨʦʨʝʟʘʥʠʠ 

ʧʘʟʦʚ ʠ ʦʪʨʝʟʘʥʠʠ ʚʝʣʠʯʠʥʘ ʧʦʧʝʨʝʯʥʦʡ ʧʦʜʘʯʠ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʨʘʟʤʝʨʦʚ ʧʘʟʘ ʠ ʜʠʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ (ʪʘʙʣ.6 

ʇʨʠʣʦʞʝʥʠʷ).  

ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʚʦʜʠʪʩʷ ʚ ʧʦʣʝ çʨʘʙʦʯʘʷ ʧʦʜʘʯʘ ʧʦ ʭè. ʇʘʨʘʤʝʪʨ 

çʨʘʙʦʯʘʷ ʧʦʜʘʯʘ ʧʦ zè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʪʘʢʦʝ ʞʝ ʟʥʘʯʝʥʠʝ. (ʨʠʩʫʥʦʢ 139). 

ʈʠʩʫʥʦʢ 139 ð ʇʘʨʘʤʝʪʨʳ ʧʦʜʘʯʠ 

ʊʘʢ ʢʘʢ ʥʫʞʥʦ ʫʤʝʥʴʰʠʪʴ ʦʙʱʠʡ ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʥʘ 5 ʤʤ, ʩ ʢʘʞʜʦʡ 

ʩʪʦʨʦʥʳ ʙʫʜʝʪ ʩʨʝʟʘʥʦ ʧʦ 2.5 ʤʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ ʩʦ ʟʥʘʢʦʤ 

çʤʠʥʫʩè ʥʫʞʥʦ ʫʢʘʟʘʪʴ ʚ ʧʦʣʝ çʧʨʠʧʫʩʢè. (ʨʠʩʫʥʦʢ 140). 

ʈʠʩʫʥʦʢ 140 ð ʇʨʠʧʫʩʢ  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ ʩʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʘʷ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ: 

ὠ ὑ, 

ʛʜʝ Cv ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʩʣʦʚʠʷ ʨʝʟʘʥʠʷ; ʊ ð ʧʝʨʠʦʜ 

ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʤʠʥ; S ð ʧʦʜʘʯʘ, ʤʤ/ʦʙ; Kv ð ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ; m, x, y ð ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ.  

ɿʥʘʯʝʥʠʷ ʉv, m, x, y ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.7 ʇʨʠʣʦʞʝʥʠʷ.  

ʉv = 292;  



ʭ = 0,15; 

ʫ = 0,20; 

m = 0,20. 

ʇʨʠʤʝʤ ʊ = 100 ʤʠʥ. ð ʧʝʨʠʦʜ ʩʪʦʡʢʦʩʪʠ ʠʥʩʪʨʫʤʝʥʪʘ, ʪʘʢ ʢʘʢ ʫ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʦʥ ʨʘʚʝʥ ʠʤʝʥʥʦ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ. 

ʂʦʨʨʝʢʪʠʨʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ Kv ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὑὺ ὑάὺ ὑ̐ ὺ ὑ̉ ὺ ὑ• ὑὶ  

ɿʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ nv ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ Knv, Kuv, Ks, Kr ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 8, 9, 10, 11 ʇʨʠʣʦʞʝʥʠʷ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ: 

Kmv = ρωπρςπϳ ȟ ρȟχψ ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ 

ʤʘʪʝʨʠʘʣʘ ʟʘʛʦʪʦʚʢʠ 

Knv = 0,8 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʩʪʦʷʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʛʦʪʦʚʢʠ; 

Kuv = 1,05 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʤʘʪʝʨʠʘʣ ʨʝʞʫʱʝʡ ʯʘʩʪʠ ʨʝʟʮʘ; 

ʂű = 1,0 ð ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʛʣʘʚʥʳʡ ʫʛʦʣ ʚ ʧʣʘʥʝ ʨʝʟʮʘ; 

Kr = 0,94 ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʝʣʠʯʠʥʫ ʨʘʜʠʫʩʘ ʧʨʠ ʚʝʨʰʠʥʝ 

ʨʝʟʮʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʜʝʪ ʨʘʚʝʥ: 

1,78*0,8*1,05*1,0*0.94 = 1,44 

ʉʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, ʦʧʨʝʜʝʣʸʥʥʘʷ ʧʦ ʬʦʨʤʫʣʝ: 

VP = 167 ʤ/ʤʠʥ. 

ʆʧʨʝʜʝʣʠʤ ʯʘʩʪʦʪʫ ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ: 

ὲ
ὠ ρzπππ

“Ὀ
 

ɻʜʝ Vp ð ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ; 

D0 ð ʜʠʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ ʜʦ ʦʙʨʘʙʦʪʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʟʘʛʦʪʦʚʢʠ ʨʘʚʥʘ: 

np = 818 ʦʙ/ʤʠʥ. 

ɿʥʘʯʠʪ ʧʘʨʘʤʝʪʨ çʯʘʩʪʦʪʘè ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʟʥʘʯʝʥʠʝ 818 (ʨʠʩʫʥʦʢ 141). 



ʈʠʩʫʥʦʢ 141 ð ʏʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʰʧʠʥʜʝʣʷ 

ʇʨʦʚʝʨʠʤ, ʚʦʟʤʦʞʥʦ ʣʠ ʧʦʣʫʯʠʪʴ ʨʘʩʯʸʪʥʳʝ ʟʥʘʯʝʥʠʷ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʢʘʨʥʦʛʦ ʩʪʘʥʢʘ ʩ ʏʇʋ SKM NL 1500/2000 (ʨʠʩʫʥʦʢ 142). 

ʈʠʩʫʥʦʢ 142 ð ʩʪʘʥʦʢ SKM NL 1500/2000 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʝ ʚʝʣʠʯʠʥʳ: 

ʩʠʣʘ ʨʝʟʘʥʠʷ ʈʭ ʠ ʩʢʦʨʦʩʪʴ ʨʝʟʘʥʠʷ, ʢʦʪʦʨʘʷ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʨʘʥʝʝ. 

ʉʠʣʘ ʨʝʟʘʥʠʷ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʣʳ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʧʦ 

ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ ʩʪʘʥʢʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʩʠʣʘ ʙʫʜʝʪ ʧʨʠʢʣʘʜʳʚʘʪʴʩʷ ʧʘʨʘʣʣʝʣʴʥʦ 

ʦʩʝʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ʇʨʠ ʥʘʨʫʞʥʦʤ ʧʨʦʜʦʣʴʥʦʤ ʠ ʧʦʧʝʨʝʯʥʦʤ ʪʦʯʝʥʠʠ, 

ʨʘʩʪʘʯʠʚʘʥʠʠ, ʦʪʨʝʟʘʥʠʠ, ʧʨʦʨʝʟʘʥʠʠ ʧʘʟʦʚ ʠ ʬʘʩʦʥʥʦʤ ʪʦʯʝʥʠʠ ʵʪʠ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  

˝̖ ρπ˞ὸ̑Ὓὠ̕ Ὧὴ 

ʇʨʠ ʦʪʨʝʟʘʥʠʠ, ʧʨʦʨʝʟʘʥʠʠ ʠ ʬʘʩʦʥʥʦʤ ʪʦʯʝʥʠʠ t - ʜʣʠʥʘ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ 

ʨʝʟʮʘ. ʇʦʩʪʦʷʥʥʘʷ ʉʨ ʠ ʧʦʢʘʟʘʪʝʣʠ ʩʪʝʧʝʥʠ x, y, n ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʩʠʣʫ ʨʝʟʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ.12 ʇʨʠʣʦʞʝʥʠʷ. 

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʂʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʷʜʘ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʭ ʫʩʣʦʚʠʷ ʨʝʟʘʥʠʷ:  



ὑὴ ˗̍̑z̠ ‰̑ ᶻ̠ ‎̑ ᶻ̠ ‗̑ 

ʏʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 13,14 ʇʨʠʣʦʞʝʥʠʷ 

ʂʦʵʬʬʠʮʠʝʥʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʨʘʩʯʸʪʘ ʩʠʣʳ ʨʝʟʘʥʠʷ: 

Cp = 46; 

ʭ = 1,0; 

ʫ = 0,4; 

n = 0; 

ʂmp = 0,25; 

Kűp = 1,0; 

Kɔp = 1,4; 

Kɚp = 1,0. 

ʉ ʫʯʸʪʦʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚʳʰʝ ʠʟ ʪʘʙʣʠʮ, ʧʦʧʨʘʚʦʯʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʠ ʩʠʣʘ ʨʝʟʘʥʠʷ ʙʫʜʫʪ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

ʂʨ = 0,35. 

ʈʭ = 264,5 ʅ. 

Nɻ ʬ = 0,75 ʢɺʪ. 

ʇʦʪʨʝʙʥʘʷ ʤʦʱʥʦʩʪʴ ʥʘʡʜʸʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὔὴ
̞̕
, ʛʜʝ 

 ɖ ð ʂʇɼ, ʢʦʪʦʨʳʡ ʫ ʩʦʚʨʝʤʝʥʥʳʭ ʩʪʘʥʢʦʚ ʨʘʚʝʥ 0,7 ð 0,85. 

ʊʦʛʜʘ Nʨ = 1 ʢɺʪ. 

ʊʨʝʙʫʝʤʘʷ ʜʣʷ ʩʦʚʝʨʰʝʥʠʷ ʦʧʝʨʘʮʠʠ ʤʦʱʥʦʩʪʴ ʚ 1 ʢɺʪ ʛʦʨʘʟʜʦ ʤʝʥʴʰʝ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ, ʚʳʜʘʚʘʝʤʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʤ ʩʪʘʥʢʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʧʝʨʘʮʠʷ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʘ ʥʘ ʵʪʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʘʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʧʫʪʴ, ʧʦ ʢʦʪʦʨʦʤʫ 

ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ (ʨʠʩʫʥʦʢ 143). 

ʈʠʩʫʥʦʢ 143 ð ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʨʝʟʮʘ 



 

ʊʘʢ ʢʘʢ ʟʥʘʯʝʥʠʝ ʧʨʠʧʫʩʢʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʟʥʘʢʦʤ, ʪʦ 

ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʨʝʟʮʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚʥʫʪʨʠ ʪʝʣʘ ʟʘʛʦʪʦʚʢʠ, 

ʪʦ ʝʩʪʴ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 2.5 ʤʤ ʦʪ ʣʠʥʠʠ, ʦʙʦʟʥʘʯʘʶʱʝʡ ʧʫʪʴ, ʧʨʦʭʦʜʠʤʳʡ 

ʠʥʩʪʨʫʤʝʥʪʦʤ. 

ʇʦʩʣʝ ʫʢʘʟʘʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʥʘʞʠʤʘʝʪʩʷ ʢʥʦʧʢʘ çʟʘʢʦʥʯʠʪʴ ʚʚʦʜè 

(ʨʠʩʫʥʦʢ 144). 

ʈʠʩʫʥʦʢ 144 ð ʂʦʤʘʥʜʘ çʟʘʢʦʥʯʠʪʴ ʚʚʦʜè 

ʊʨʘʝʢʪʦʨʠʷ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʜʣʷ ʜʚʠʞʝʥʠʷ ʠʥʩʪʨʫʤʝʥʪʘ ʚʦ 

ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ, ʧʦʢʘʟʳʚʘʝʪʩʷ ʥʘ ʯʝʨʪʝʞʝ ʢʨʘʩʥʦʡ ʣʠʥʠʝʡ. 

ɺʝʣʠʯʠʥʫ ʧʦʜʚʦʜʘ/ʦʪʚʦʜʘ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʞʥʦ ʟʘʜʘʪʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʩʪʨʫʤʝʥʪʘ ʠ ʦʩʥʘʩʪʢʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʠ ʧʘʨʘʤʝʪʨʳ ʥʝ 

ʪʨʝʙʫʶʪʩʷ. 

ʇʨʘʚʠʣʴʥʦʩʪʴ ʚʳʙʨʘʥʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʧʨʦʚʝʨʠʪʴ ʚ ʠʤʠʪʘʪʦʨʝ 

ʦʙʨʘʙʦʪʢʠ (ʨʠʩʫʥʦʢ 145). 



ʈʠʩʫʥʦʢ 145 ð ʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 145 ʮʠʬʨʦʡ 1 ʦʙʦʟʥʘʯʝʥʘ ʟʘʛʦʪʦʚʢʘ, ʟʘʢʨʝʧʣʸʥʥʘʷ ʥʘ ʧʘʣʴʮʝ 2. 

ʎʠʬʨʦʡ 2 ʦʙʦʟʥʘʯʝʥ ʧʨʦʭʦʜʥʦʡ ʪʦʢʘʨʥʳʡ ʨʝʟʝʮ ʚ ʥʘʯʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʦʧʝʨʘʮʠʠ ʟʘʛʦʪʦʚʢʘ ʠʤʝʝʪ ʚʠʜ, 

ʧʨʠʚʝʜʸʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 146. 



ʈʠʩʫʥʦʢ 146 ð ɺʳʧʦʣʥʝʥʥʘʷ ʠʤʠʪʘʮʠʷ ʦʙʨʘʙʦʪʢʠ 

ʈʠʩʫʥʦʢ 146 ʧʦʢʘʟʳʚʘʝʪ ʦʙʨʘʙʦʪʘʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʛʦʪʦʚʢʠ 2, 

ʟʘʢʨʝʧʣʸʥʥʦʡ ʥʘ ʧʘʣʴʮʝ 1. ʇʨʦʭʦʜʥʦʡ ʨʝʟʝʮ 3 ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʥʝʯʥʦʤ ʧʦʣʦʞʝʥʠʠ.  

ʏʪʦʙʳ ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʘʟʤʝʨʦʚ ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ 

ʢʥʦʧʢʫ çʩʦʟʜʘʪʴ ʤʦʜʝʣʴ ʠ ʚʳʡʪʠè. ʇʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʚʢʣʘʜʢʠ çʨʘʙʦʯʘʷ ʧʣʦʩʢʦʩʪʴè 

ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʟʘʛʦʪʦʚʢʘ ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʠʪʩʷ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ T-flex 

ʩʦʟʜʘʣ ʚʳʧʦʣʥʝʥʥʫʶ ʤʦʜʝʣʴ ʚʥʫʪʨʠ ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. 

ɺʳʧʦʣʥʝʥʥʘʷ ʤʦʜʝʣʴ ʥʘʟʳʚʘʝʪʩʷ çɺʥʝʰʥʷʷ ʤʦʜʝʣʴ_1è. ɽʩʣʠ ʩʢʨʳʪʴ ʪʝʣʦ 

ʠʟʥʘʯʘʣʴʥʦ ʩʦʟʜʘʥʥʦʡ ʟʘʛʦʪʦʚʢʠ, ʪʦ ʧʦʣʫʯʠʤ ʚʳʧʦʣʥʝʥʥʫʶ ʜʝʪʘʣʴ ʥʘ ʦʩʥʘʩʪʢʝ 

(ʨʠʩʫʥʦʢ 147). 

 



ʈʠʩʫʥʦʢ 147 ð ʇʦʣʫʯʝʥʥʘʷ ʜʝʪʘʣʴ 

 

ʇʦʣʫʯʝʥʥʳʡ ʜʠʘʤʝʪʨ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʠʶ, ʟʥʘʯʠʪ ʜʝʡʩʪʚʠʷ ʙʳʣʠ 

ʚʳʧʦʣʥʝʥʳ ʧʨʘʚʠʣʴʥʦ. ʇʨʦʚʝʨʠʪʴ ʧʘʨʘʤʝʪʨ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʩ ʧʨʦʛʨʘʤʤʝ ʥʝ 

ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ, ʧʦʵʪʦʤʫ ʪʨʝʙʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʪʝʭʥʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ.  



ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ 7. ɺʳʧʦʣʥʝʥʠʝ ʦʧʝʨʘʮʠʠ çʊʦʯʝʥʠʝè ʚ ʤʦʜʫʣʝ 

T-FLEX ʏʇʋ, ʩ ʫʯʸʪʦʤ ʨʘʩʯʸʪʦʚ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ. ɺ ʚʘʨʠʘʥʪʘʭ ʩʣʝʚʘ ʧʨʝʜʩʪʘʚʣʝʥ 

ʨʘʙʦʯʠʡ ʯʝʨʪʸʞ ʟʘʛʦʪʦʚʢʠ, ʩʧʨʘʚʘ ʨʘʙʦʯʠʡ ʯʝʨʪʸʞ ʜʝʪʘʣʠ, ʢʦʪʦʨʫʶ ʪʨʝʙʫʝʪʩʷ 

ʠʟʛʦʪʦʚʠʪʴ. 

 

ɿʘʜʘʥʠʝ: ʉʦʟʜʘʡʪʝ 3D ʜʝʪʘʣʴ ʩʦʛʣʘʩʥʦ ʨʘʙʦʯʝʤʫ ʯʝʨʪʝʞʫ ʚʘʰʝʛʦ ʚʘʨʠʘʥʪʘ. 

ʉʦʟʜʘʡʪʝ ʧʨʠʤʠʪʠʚ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʟʘʛʦʪʦʚʢʠ. 

ɺʳʧʦʣʥʠʪʝ ʨʘʩʯʸʪ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ. 

ʀʩʧʦʣʴʟʫʡʪʝ ʜʘʥʥʳʝ ʨʘʩʯʸʪʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʪʦʯʝʥʠʷ. 

ʀʩʧʦʣʴʟʫʷ çʀʤʠʪʘʪʦʨ ʦʙʨʘʙʦʪʢʠè ʧʨʦʚʝʨʴʪʝ ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

 

ɺʘʨʠʘʥʪ 1. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

 

 

 

 



ɺʘʨʠʘʥʪ 2. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

ɺʘʨʠʘʥʪ 3. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 

 

 



ɺʘʨʠʘʥʪ 4. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

ɺʘʨʠʘʥʪ 5. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

 

 

 



ɺʘʨʠʘʥʪ 6. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

ɺʘʨʠʘʥʪ 7. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

ɺʘʨʠʘʥʪ 8. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 



ɺʘʨʠʘʥʪ 9. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

 

ɺʘʨʠʘʥʪ 10. ʊʦʯʝʥʠʝ ʩ ʨʘʩʯʸʪʦʤ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ 

 

  



ʇʈʀʃʆɾɽʅʀɽ 

ʊʘʙʣʠʮʘ 1 ð ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʙʳʩʪʨʦʨʝʞʫʱʠʭ ʩʪʘʣʝʡ  

ʄʘʨʢʘ ʩʪʘʣʠ  ʉʚʦʡʩʪʚʘ  ʆʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ  

ʈ9  ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʧʨʦʯʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʨʠ ʩʨʝʜʥʠʭ 

ʠ ʧʦʚʳʰʝʥʥʳʭ ʩʢʦʨʦʩʪʷʭ 

ʨʝʟʘʥʠʷ, ʧʦʚʳʰʝʥʥʘʷ 

ʧʣʘʩʪʠʯʥʦʩʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʛʦʨʷʯʝʡ 

ʜʝʬʦʨʤʘʮʠʠ.  

ʀʥʩʪʨʫʤʝʥʪ ʧʨʦʩʪʦʡ ʬʦʨʤʳ ʩ ʤʘʣʳʤ 

ʦʙʲʸʤʦʤ ʰʣʠʬʦʚʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

(ʨʝʟʮʳ,ʩʚʸʨʣʘ,ʟʝʥʢʝʨʳ ʠ ʜʨ.) ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʦʙʳʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ.  

ʈ18  ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʧʨʦʯʥʦʩʪʴ, ʧʦʚʳʰʝʥʥʘʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʨʠ ʤʘʣʳʭ ʠ 

ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ.  

ʈʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ ʚʩʝʭ ʚʠʜʦʚ ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʦʢ.ɼʣʷ ʬʘʩʦʥʥʳʭ ʠ ʩʣʦʞʥʳʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤ 

ʪʨʝʙʦʚʘʥʠʝʤ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ.  

ʈ6ʄ5,ʈ9ʄ4, 

ʈ6ʄ3,ʈ8ʄ3  

ʇʦʚʳʰʝʥʥʘʷ ʧʨʦʯʥʦʩʪʴ, 

ʧʦʚʳʰʝʥʥʘʷ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʦʙʝʟʫʛʣʝʨʦʞʠʚʘʥʠʶ ʠ 

ʚʳʛʦʨʘʥʠʶ ʤʦʣʠʙʜʝʥʘ.  

ʊʦ ʞʝ, ʯʪʦ ʠ ʩʪʘʣʠ ʈ18  

ʈ9ʌ5, 

ʈ14ʌ4, 

ʈ12ʌ5ʄ, 

10ʈ8ʄ3, 

ʈ12ʌ3  

ʇʦʚʳʰʝʥʥʘʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ ʧʨʠ ʥʠʟʢʠʭ 

ʠ ʩʨʝʜʥʠʭ ʩʢʦʨʦʩʪʷʭ ʨʝʟʘʥʠʷ.  

ɼʣʷ ʩʥʷʪʠʷ ʩʪʨʫʞʢʠ ʥʝʙʦʣʴʰʦʛʦ ʩʝʯʝʥʠʷ; 

ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʦʙʣʘʜʘʶʱʠʭ 

ʘʙʨʘʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ ʫʩʣʦʚʠʷʭ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʟʦʛʨʝʚʘ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.  

ʈ18ʂ5ʌ2, 

ʈ6ʄ5ʂ5, 

ʈ10ʌ5ʂ5, 

ʈ8ʄ3ʂ6ʉ, 

ʈ12ʄ3ʌ2ʂ8.  

ʇʦʚʳʰʝʥʥʳʝ ʚʪʦʨʠʯʥʘʷ 

ʪʚʸʨʜʦʩʪʴ ʠ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʩʦʢʦʧʨʦʯʥʳʭ, 

ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʠ ʞʘʨʦʧʨʦʯʥʳʭ 

ʩʪʘʣʝʡ ʠ ʩʧʣʘʚʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ 

ʥʘʛʨʝʚʘ ʨʝʞʫʱʝʡ ʢʨʦʤʢʠ.  

ɺ11ʄ7ʂ23, 

ɺ3ʄ12ʂ23, 

ɺ18ʄ7ʂ25, 

18ʄ4ʂ25, 

25ɺ20ʂ25ʍʌ, 

3ɺ20ʂ16ʍʌ.  

ʇʦʚʳʰʝʥʥʘʷ ʚʪʦʨʠʯʥʘʷ 

ʪʚʸʨʜʦʩʪʴ, ʚʳʩʦʢʘʷ 

ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʴ.  

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʪʠʪʘʥʦʚʳʭ ʩʧʣʘʚʦʚ, 

ʚʳʩʦʢʦʧʨʦʯʥʳʭ,ʢʦʨʨʦʟʠʦʥʥʦ-ʩʪʦʡʢʠʭ ʠ 

ʞʘʨʦʧʨʦʯʥʳʭ ʩʪʘʣʝʡ; ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʘʙʨʘʟʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʨʘʟʦʛʨʝʚʘ ʨʝʞʫʱʝʡ 

ʢʨʦʤʢʠ.  

  




