
ʄ̔ʥ̔ ʩʪʝʨʩʪʚʦ ʦʩʚ̔ ʪʠ ̔  ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʎʝʥʪʨʘʣɹʥʦʫʢʨʘʾʥʩʢɹʠʡ ʥʘʮ̔ʦʥʘʣɹʥʠʡ ʪʝʭʥ̔ʯʥʠʡ 

ʫʥʚ̔ʝʨʩʠʪʝʪ 

ʂʘʬʝʜʨʘ ʩʽʣʩɹɹʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʤʘhʠʥʦʙʫʜʫʚʘʥʥ̫  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʤʝʪʦʜʠʯʥ̔ ʚʢʘʟ̔ ʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥ̫  ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ ʪ 
 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣɹʥʦʩʪʝʡ: 
133 çɻʘʣʫʟʝʚʝ ʤʘ ʠhʥʦʙʫʜʫʚʘʥʥ̫ è ʪʘ 

208 çɸʛʨʦʽʥʞʝʥʝʨʽʷè 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʂʨʦʧʠʚʥʠʮɹ ʢʠʡ 2018 



 



ʄ̔ ʥ̔ʩʪʝʨʩʪʚʦ ʦʩʚ̔ʪʠ ̔  ʥʘʫʢʠ ʋʢʨʘʾʥʠ 
ʎʝʥʪʨʘʣɹʥʦʫʢʨʘʾʥʩɹʢʠʡ ʥʘʮ̔ʦʥʘʣɹʥʠʡ ʪʝʭʥ̔ʯʥʠʡ ʫʥ̔ʚʝʨʩʠʪʝʪ 

ʂʘʬʝʜʨʘ ʩʽʣɹ ʩɹ ʢʦʛʦʩʧʦʜʘʨʩɹ ʢʦʛʦ ʤʘh ʠʥʦʙʫʜʫʚʘʥʥ̫ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʄɽʊʆɼʀʏʅɯ ɺʂɸɿɯɺʂʀ 
 

ʜʦ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙ̔ ʪ ʟ ʢʫʨʩʫ 
çʉʫʯʘʩʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛ̔ʾè 

 
ʜʣ̫ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮ̔ ʘʣɹʥʦʩʪʝʡ: 

133 çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥè̫ ʪʘ 
208 çɸʛʨʦʽʥʞʝʥʝʨʽ̫è 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
ʂʨʦʧʠʚʥʠʮɹ ʢʠʡ 2018 



ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥ ̫ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʢʫʨʩʫ 
 

çʉʫʯʘʩʥʽ ʢʦʤʧôʁʪʝʨʥʽ ʪʝʭʥʦʣʦʛ̔ ʾ ʚ ʤʘhʠʥʦʙʫʜʫʚʘʥʥʽè ʜʣ̫ ʩʪʫʜʝʥʪ̔ ʚ 

ʩʧʝʮ̔ʘʣʴʥʦʩʪʽ 133 çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè ʪʘ çʉʫʯʘʩʥʽ 

ʢʦʤʧôʁ ʪʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʩʽʣʴʩʢɹʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽè ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʘ̔ʣɹʥʦʩʪ̔ 208 çɸʛʨʦ̔ ʥʞʝʥʝʨʽʷè / ʋʢʣ. ʉ.ʄ. ʄʦʨʦʟ, ʆ.ɺ. 

ɸʥʽʩʽʤʦʚ, ʆ.ʄ. ɺʘʩʠʣʴʢʦʚʩɹʢʠʡ, ʉ.ʄ. ʃʝɦʝʥʢʦ, ɼ.ɯ. ʇʝʪʨʝʥʢʦ. ï 

ʂʨʦʧʠʚʥʠʮɹʢʠʡ: ʎʅʊʋ, 2018. ï 81 ʩ. 

 

 
 

ʋʢʣʘʜʘʯʽ: ʉ.ʄ. ʄʦʨʦʟ 

ʆ.ɺ. ɸʥʽʩʤ̔ʦʚ 

ʆ.ʄ. ɺʘʩʠʣɹʢʦʚʩʴʢʠʡ 

ʉ.ʄ. ʃʝɦʝʥʢʦ 

ɼ.ɯ. ʇʝʪʨʝʥʢʦ 
 

 
 
 
 
 

ʈʝʮʝʥʟʝʥʪʠ: ɺ.ɺ. ɸʤʦʩʦʚ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ    ʤʘhʠʥʦʙʫʜʫʚʘʥʥʷ; 

ʖ.ɺ. ʄʘʯʦʢ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ    ʤʘhʠʥʦʙʫʜʫʚʘʥʥʷ. 

 

 
 

ʋʭʚʘʣʝʥʦ 

ʥʘ ʟʘʩʽʜʘʥʥ ̔ʢʘʬʝʜʨʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥ̫ 

ʇʨʦʪʦʢʦʣ ̄  9 ʚʽʜ 21.02.2018 ʨ. 
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ʂʫʨʩʠ ʜʠʩʮʠʧʣʽʥ çʉʫʯʘʩʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʪʝʭʥʦʣʦʛ̔ ʾ ʚ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥ̔è ʪʘ çʉʫʯʘʩʥʽ ʢʦʤʧôʁʪʝʨʥʽ ʪʝʭʥʦʣʦʛ̔ ʾ ʚ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢɹʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽè ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʙʫʪʪ̫ 

ʩʪʫʜʝʥʪʘʤʠ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʚ 3D ʤʦʜʝʣʁʚʘʥʥ ̔ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʦʛʨʘʤʠ SolidWorks, ʩʠʩʪʝʤʥʠʭ ʟʥʘʥʴ ʩʪʚʦʨʝʥʥʷ  ̔ ʨʝʜʘʛʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʾ ʪʘ ʪʝʢʩʪʦʚʦʾ ʥ̔ʬʦʨʤʘʮʽʾ ʜʣ ̫ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ 

ʧʨʦʚʝʜʝʥʠʭ ʨʦʟʨʦʙʦʢ, ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʘʥʘʣ̔ʪʠʯʥʦ-ʦʙʨʘʟʥʦʛʦ 

ʤʠʩʣʝʥʥ̫ , ʦʚʦʣʦʜʽʥʥʷ ʧʨʦʬʝʩʽʡʥʦʁ  ʪʝʨʤʥ̔ʦʣʦʛʽʻ,ʁ ʦʩʚʦ̒ ʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛ̔ ʡ ʩʪʚʦʨʝʥʥʷ ʧʨʝʜʤʝʪʥʦʛʦ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʘɦ, 

ʨʦʟhʠʨʝʥʥʷ ʾ ʭ ʦʙôʤ̒ʥʦ-ʧʨʦʩʪʦʨʦʚʦʛʦ ʤʠʩʣʝʥʥ̫. 

ʉʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʥʘʚʯʠʪʠʩ̫: 
 

ï ʩʪʚʦʨʶʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣ̔ ʜʝʪʘʣʝʡ ʚʫʟʣʽʚ ʤʘʰʠʥʠ; 
 

ï ʩʪʚʦʨʶʚʘʪʠ ʢʨʝʩʣʝʥʥ ̫ʜʝʪʘʣ̔ ʟ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣ̔; 
 

ï ʧʨʦʚʦʜʠʪʠ ʘʥʘʣ̔ ʟ ʧʨʘʚʠʣɹʥʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ ʧʦʙʫʜʦʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥ̫ ʤ ʩʧʝʮʟʘʩʦʙʽʚ ʧʨʦʛʨʘʤʠ SolidWorks; 

ï ʦʙôʻʢʪʠʚʥʦ ʘʥʘʣ̔ʟʫʚʘʪʠ ʧʨʦʮʝʩ ʩʫʯʘʩʥʦʛʦ ʬʦʨʤʦʫʪʚʦʨʝʥʥ,̫ 

ʨʦʟʫʤʽʪʠ ʡʦʛʦ ʧʨʦʙʣʝʤʠ, ʧʦʢʨʘɦʫʚʘʪʠ ʥʘʜ̔ʡʥʩ̔ʪ ɹ ʨʦʟʨʦʙʦʢ, ʚʤʽʪʠ 

ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ1 
 
 

ȵɔɇəɊɔɈɆ ɕɖɔɗɘɎɛ ɊɋɘɆɑɋɏ ɒɋɘɔɊɔɒ ɈɎɊɆɈɑɤɈɆɓɓɥ 
 

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʧʨʦʩʪʠʭ ʜʝʪʘʣʝʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢɹʠʭ ʤʘʰʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʤʝʪʦʜ ʚʠʜʘʚʣʁ ʚʘʥʥʷ ʚ 

ʧʨʦʛʨʘʤʽ SolidWorks. 
 

 

ȵɔɖɥɊɔɐ ɈɎɐɔɓɆɓɓɥ ɖɔɇɔɘɎ 
 

 

ʆʟʥʘʡʦʤʠʪʠʩʷ ʟ ̔ʥʪʝʨʬʝʡʩʦʤ ʧʨʦʛʨʘʤʠ SolidWorks. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʦʙʫʜʦʚʘ ʥʦʚʦʾ ʜʝʪʘʣ̔ ʧʦʯʠʥʘʻʪʴʩ̫ ʟ ʥʘʪʠʩʥʝʥʥ̫ ʢʥʦʧʢʠ ʉʦʟʜʘʪɹ 

ʥʘ ʧʘʥʝʣ ̔̔ ʥʩʪʨʫʤʝʥʪ̔ ʚ ʉʪʘʥʜʘʨʪʥʘ̫. 

ɼʘʣʽ ʥʝʦʙʭ̔ ʜʥʦ ʚʠʙʨʘʪʠ ʚ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫʁ ʚʘʥʥʷ ʧʣʦɦ ʠʥʫ ʉʧʝʨʝʜʠ 

ʪʘ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ . 
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ʅʝʦʙʭ̔ ʜʥʦ ʚʽʜʢʨʠʪʠ ʜʚʦʤʽʨʥʠʡ ʝʩʢ̔ʟ, ʥʘʪʠʩʥʫʚhʠ ʢʥʦʧʢʫ ʕʩʢʠʟ 

ʥʘ ʧʘʥʝʣ ̔̔ ʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʩʢʠʟ. 

ʆʙʠʨʘ̒ ʤʦ     ʥ̔ʩʪʨʫʤʝʥʪ     ʇʘʨʘʣʣʝʣʦʛʨʘʤʤ         ʥʘ     

ʧʘʥʝʣ ̔̔ ʥʩʪʨʫʤʝʥʪ̔ ʚ ʀʥʩʪʨʫʤʝʥʪʳ ɻ ʩʢʠʟʘ. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʧʘʨʘʣʝʣʦʛʨʘʤ ʟʘʜʘʡʪʝ ʚʠʭʜ̔ʥʫ ʪʦʯʢʫ ʝʩʢʽʟʫ, ʷʢʘ 

ʩʧʽʚʧʘʜʘʻ ʟ ʮʝʥʪʨʦʤ ʧʦʙʫʜʦʚ, ʪʘ ʧʝʨʝʤʽʩʪʽʪɹ ʧʦʢʘʞʯʠʢ ʥʘʛʦʨʫ ʡ ʣʽʚʦʨʫʯ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʅʘʪʠʩʥʫʪʠ ʝɦ ʨʘʟ ʢʥʦʧʢʫ ʤʠhʽ, ʦɦʙ ʟʘʢʽʥʯʠʪʠ ʧʦʙʫʜʦʚʫ 

ʧʘʨʘʣʝʣʦʛʨʘʤʘ  ʪʘ  ʥʘ  ʟʥʘʯʢʫ  ʆʂ     ʫ ʤʝʥʝʜʞʝʨ ̔ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ. 



6  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʽʥʩʪʨʫʤʝʥʪ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʥʝʩʝʥʠʝ 

ʨʘʟʤʝʨʦʚ  ʫʩʪʘʥʦʚʽʪʴ ʨʦʟʤʽʨʠ ʧʘʨʘʣʝʣʦʛʨʘʤʘ, ̫ ʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. 
 
 

 
 

 

ʇʝʨʝʡʜʽʪʴ ʟ ʧʘʥʝʣ ̔ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʩʢʠʟ ʥʘ ʧʘʥʝʣ ɹʕʣʝʤʝʥʪʳ ʪʘ 

ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ɺʳʪʷʥʫʪʘʷ ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ . 
 

 

 
 
 

ɿ'ʷʚʠʪʴʩʷ ʜʘ̔ʣʦʛʦʚʝ ʚʽʢʥʦ ɹʦʙʳʢhʘïɺʳʪʷʥʫʪɹ. 
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ɿʤʽʥʽʪʴ ʥʘʣʘʪhʫʚʘʥʥʷ ʛʣʠʙʠʥʠ ʥʘ ʚʽʜʩʪʘʥʴ 50. ʉʪʚʦʨʽʪʴ ʚʠʪʷʞʢʫ ʡ 

ʥʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ OK . 

 

ɼʦʣʦʪʦ ʢʨ̔ ʧʠʪɹ ʩʷ ʜʦ ʣʘʧʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʴʙʦʚʦʛʦ ʟ'ʻʜʥʘʥʥ̫ . ʂʨʽʤ 

ʪʦʛʦ, ʧʽʩʣʷ ʟʥʦʰʫʚʘʥʥʷ ʛʦʩʪʨʦʾ ʢʨʘʡʢʠ ʡʦʛʦ ʧʝʨʝʚʩʪʘʥʦʚʣʶʁ ʪɹ ʰʣ̫ʭʦʤ 

ʦʙʝʨʪʘʥʥ̫ ʥʘʚʢʦʣʦ ʦʩʽ ʥʘ 180Á. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʜʝʪʘʣ̔ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ 

ʜʚʘ ʦʪʚʦʨʠ ʧʽʜ ʙʦʣʪʠ. 

ʉʪʚʦʨʶ̒ʤʦ ʥʦʚʠʡ ʝʩʢʽʟ. ʆʙʠʨʘʻʤʦ ʚ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫʁ ʚʘʥʥ̫ 

ʧʣʦʱʠʥʫ   ʉʚʝʨʭʫ.   ʑʦʙ   ʛʨʘʥʴ,   ʥʘ   ʷʢʽʡ   ʩʪʚʦʨʁ ʪ̒ʩɹ̫    ʝʩʢʽʟ,   ʩʪʘʣʘ 

ʧʝʨʧʝʥʜʠʢʫʣ̫ʨʥʦ ʜʦ ʥʘʩ, ʪʠʩʥʝʤʦ ʢʥʦʧʢʫ ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ . 

ʊʠʩʥʝʤʦ ʢʥʦʧʢʫ ʕʩʢʠʟ ʥʘ ʧʘʥʝʣʽ ʥ̔ʩʪʨʫʤʝʥʪ̔ ʚ ʕʩʢʠʟ ʪʘ ʩʪʚʦʨʶʻʤʦ 

ʢʦʣʦ   ʜʦʚʽʣʴʥʦʛʦ   ʨʦʟʤʽʨʫ   ʚ   ʜʦʚʽʣʴʥʦʤʫ   ʤʩ̔ʮʽ   ʥʘ   ʚʠʜʽ   ʜʝʪʘʣʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ̔ ʥʩʪʨʫʤʝʥʪ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʥʝʩʝʥʠʝ ʨʘʟʤʝʨʦʚ  

ʫʩʪʘʥʦʚʽʪʴ ʨʦʟʤʨ̔ʠ ʟʛʽʜʥʦ ʨʠʩʫʥʢʘ. 
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ʉʪʚʦʨʶ̒ʤʦ ʦʪʚʽʨ. ɼʣ ̫ʮʦɹʛʦ ʥʘ ʧʘʥʝʣ̔ ʆʨʠʝʥʪʘʮʠ ̫ʚʠʜʦʚ ʩʣ̔ ʜ 

ʦʙʨʘʪʠ ʨʝʞʠʤ ʚʜ̔ʦʙʨʘʞʝʥʥʷ ʚʠʜʽʚ ʀʟʦʤʝʪʨʠ̫. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʩʽ ʥʘʩʪʫʧʥ ̔ʧʦʙʫʜʦʚʠ ʟʜʽʡʩʥʶʶʪɹ ʩʷ ʚ ʨʝʞʠʤʽ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʠʜʽʚ 

ʀɿʆʄɽʊʈʀʗ. 
ʇʝʨʝʡʜʽʪʴ ʩʧʦʯʘʪʢʫ ʥʘ ʧʘʥʝʣɹ ʥ̔ʩʪʨʫʤʝʥʪ̔ʚ, ʧʦʪ̔ ʤ ʥʘ ʧʘʥʝʣɹ 

ʕʣʝʤʝʥʪʳ ʪʘ ʥʘʪʠʩʥ̔ ʪʴ ʢʥʦʧʢʫ ɺʳʪʷʥʫʪʳʡ ʚʳʨʝʟ . ɺ ʤʝʥʝʜʞʝʨ̔ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʦɦ ʟ'ʷʚʠʚʩʷ, ʫ ʚʽʢʥ ̔ʅʘʧʨʘʚʣʝʥʠʝ 1 ʟʤʽʥʠʪʠ ʧʘʨʘʤʝʪʨ ʅʘ 

ʟʘʜʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʧʘʨʘʤʝʪʨʦʤ ʅʘʩʢʚʦʟɹ. ʅʘʪʠʩʥʽʪʴ ʩʧʦʯʘʪʢʫ ʢʥʦʧʢʫ 

ʨʝʚʝʨʩʫ , ʘ ʧʦʪ̔ʤ ʥʘ ʢʥʦʧʢʫ ʆʂ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʑʦʙ ʙʦʣʪ ʥʝ ʤ̔ʛ ʦʙʝʨʪʘʪʠʩʷ ʧʽʜ ʯʘʩ ʢʨ̔ ʧʣʝʥʥ ̫ʜʦʣʦʪʘ ʜʦ ʣʘʧʠ 

ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʢʚʘʜʨʘʪʥʽ ʦʪʚʦʨʠ ʜʣʷ ʡʦʛʦ ʧ̔ ʜʛʦʣʽʚʥʠʢʘ. 

ɼʣʷ ʮʦɹʛʦ ʩʪʚʦʨʠʤʦ ʜʦʚʽʜʢʦʚʫ ʚʽʩʴ. ʅʘ ʧʘʥʝʣ ̔ ʽʥʩʪʨʫʤʝʥʪ̔ ʚ 

ʕʣʝʤʝʥʪʳ ʚ ʩʧʠʩʢʫ ʽʥʩʪʨʫʤʝʥʪ̔ʚ ʉʧʨʘʚʦʯʥʘ̫ ʛʝʦʤʝʪʨʠʷ ʦʙʠʨʘ̒ʤʦ 

ʽʥʩʪʨʫʤʝʥʪ ʆʩɹ. 



9  

 

ɿ'ʷʚʠʪʴʩʷ ʤʝʥʝʜʞʝʨ ʚʣʘʩʪʠʚʦʩʪʝʡ ʆʩɹ. ɺʠʜʽʣʽʪʴ ʧʦʚʝʨʭʥ ʁʦʪʚʦʨʫ 

ʪʘ ʢʣʘʮʥʪ̔ɹ ʥʘ ʢʥʦʧʮʽ ʆʂ. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʪʚʦʨʶ̒ʤʦ ʥʦʚʠʡ ʝʩʢʽʟ ʰʣ̫ʭʦʤ ʚʠʜʽʣʝʥʥ ̫ʚʝʨʭʥʦɹʾ ʛʨʘʥʽ ʜʝʪʘʣ̔ 

(ʢʣʘʮʥʫʪʠ ʥʘ ʥ̔ʡ ʣʽʚʦʶ ʢʥʦʧʢʦʁ  ʤʠh )̔. ʅʘ ʧʘʥʝʣ ̔ ʥ̔ʩʪʨʫʤʝʥʪ̔ ʚ ʕʩʢʠʟ ʫ 

ʩʧʠʩʢʫ ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʦʙʠʨʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ 

ʇʨʤ̫ʦʫʛʦʣʴʥʠʢ ʠʟ ʮʝʥʪʨʘ. 

 

ʉʪʚʦʨʶ̒ʤʦ ʧʨ̫ʤʦʢʫʪʥʠʢ ʜʦʚʽʣʴʥʦʛʦ ʨʦʟʤʨ̔ʫ ʚ ʜʦʚʽʣʴʥʦʤʫ ʤʩ̔ʮʽ. 

ʇʨʦʚʦʜʠʤʦ ʩʫʤʽʝɦʥʥ ̫ʦʩʽ ʤʘʡʙʫʪʥʦɹʛʦ ʢʚʘʜʨʘʪʥʦʛʦ ʦʪʚʦʨʫ ʟ ʚʽʩʩʶ 

ʽʩʥʫʶʯʦʛʦ ʮʠʣʽʥʜʨʠʯʥʦʛʦ. ɺʠʜʽʣʷʻʤʦ ʚ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫʁ ʚʘʥʥʷ ʆʩɹ 1, 

ʥʘʪʠʩʢʘ̒ ʤʦ ʥʘ ʢʣʘʚʽʘʪʫʨʽ ʢʣʘʚʽʫh Ctrl  ʪʘ ʢʣʘʮʘʤ̒ʦ ʧʦ ʮʝʥʪʨʘʣʴʥʽʡ ʪʦʯʮ̔ 
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ʧʨʷʤʦʢʫʪʥʠʢʘ.  ɿ'ʷʚʠʪʴʩʷ  ʤʝʥʝʜʞʝʨ  ʚʣʘʩʪʠʚʦʩʪʝʡ  ʉʚʦʡʪʚʘ.  ɺ  ʥʦɹʤʫ 

ʥʘʪʠʩʢʘ̒ ʤʦ ʢʥʦʧʢʫ ʉʦʚʧʘʜʝʥʠʝ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʽʥʩʪʨʫʤʝʥʪ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʥʝʩʝʥʠʝ 

ʨʘʟʤʝʨʦʚ  ʫʩʪʘʥʦʚʽʪʴ ʨʦʟʤʽʨʠ ʩʪʦʨ̔ ʥ ʧʨʷʤʦʢʫʪʥʠʢʘ 14,5 ʤʤ. 

ʉʪʚʦʨʽʪʴ ʚʠʨʽʟ ʛʣʠʙʠʥʦʶ 7 ʤʤ. 
ʉʪʚʦʨʶ̒ʤʦ ʢʚʘʜʨʘʪʥʠʡ ʦʪʚʽʨ ʟ ʥʠʞʥʦɹʛʦ ʙʦʢʫ ʜʦʣʦʪʘ. 

 

ɺ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫʚʁʘʥʥ̫ ʚʠʜ̔ʣ̫ʻʤʦ ʧʣʦɦ ʠʥʫ ʉʚʝʨʭʫ. ʉʪʚʦʨʶ̒ʤʦ 

ʧʨʷʤʦʢʫʪʥʠʢ ʽʟ ʮʝʥʪʨʘ ʜʦʚʣ̔ɹ ʥʦʛʦ ʨʦʟʤʽʨʫ. ʉʫʤʽɦʘ̒ʤʦ ʮʝʥʪʨ 

ʧʨʷʤʦʢʫʪʥʠʢʘ ʟ ʜʦʜʘʪʢʦʚʦʁ  ʚʽʩʩʶ 2, ʷʢ ʨʦʙʠʣʠ ʨʘʥh̔ʝ. ɿʘʜʘʻʤʦ ʨʦʟʤʽʨ 

ʩʪʦʨ̔ ʥ ʧʨʷʤʦʢʫʪʥʠʢʘ 14,5Ĭ14,5 ʤʤ ʪʘ ʩʪʚʦʨʶʻʤʦ ʚʠʨ̔ ʟ ʛʣʠʙʠʥʦʁ  7 ʤʤ. 
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ʉʪʚʦʨʶ̒ʤʦ ʜʨʫʛʠʡ ʦʪʚʽʨ. ɼʣʷ ʮʦɹʛʦ ʚ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫ ʚʁʘʥʥʷ 

ʚʠʜʽʣʷʤ̒ʦ ʧʣʦʱʠʥʫ ʉʚʝʨʭʫ ʪʘ ʩʪʚʦʨʶ̒ʤʦ ʢʦʣʦ ʥʘ ʚʽʜʩʪʘʥʽ 110 ʤʤ ʚʽʜ 

ʮʝʥʪʨʫ ʧʦʙʫʜʦʚ ʪʘʢʠʤ ʩʘʤʠʤ ʯʠʥʦʤ, ʷʢ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʧʝʨʰʦʛʦ ʦʪʚʦʨʫ. 

ɺʩʽ ̔ ʥh  ̔ʧʦʙʫʜʦʚʠ ʟʜʽʡʩʥʁ ʤ̒ʦ ʘʥʘʣʦʛ̔ ʯʥʦ ʩʪʚʦʨʝʥʥʁ  ʧʝʨh ʦʛʦ ʦʪʚʦʨʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʪʨʠʤʘʤ̒ʦ ʤʦʜʝʣɹ ʜʝʪʘʣ̔ ʜʦʣʦʪʘ. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʂʆʅʊʈʆʃʔʅɯ ʇʀʊɸʅʅʗ: 

1. ʗʢ̔ ʝʣʝʤʝʥʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥ ̔ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣ̔? 

2. ʑʦ ʨʦʙʠʪʴ ʝʣʝʤʝʥʪ ɺʳʨʝʟïɺʳʪʥ̫ʫʪɹ? 

3. ʗʢ ʚʠʟʥʘʯʠʪʠ ʣʥ̔̔ʡʥʠʡ ʨʦʟʤʽʨ ʝʣʝʤʝʥʪʫ ʜʝʪʘʣ ̔

4. ʗʢ ʚʠʟʥʘʯʠʪʠ ʢʫʪ ʤ̔ ʞ ʝʣʝʤʝʥʪʘʤʠ ʜʝʪʘʣ?̔ 

5. ʗʢ ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ? 

6. ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʝʣʝʤʝʥʪ, ʦɦ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥ̫ 

ʧʦʨʦʞʥʠʥʠ ʚ ʜʝʪʘʣʽ? 
7. ʗʢ  ʥʘʟʠʚʘʻʪʴʩʷ  ʦʙʣʘʩʪʴ  ʝʢʨʘʥʘ,  ʥʘ  ʷʢʽʡ  ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ  ʨʦʙʦʪʘ 

ʧʨʦʛʨʘʤʠ? 
8. ɼʣʷ ʯʦʛʦ ʩʣʫʞʠʪ ɹʜʽʘʣʦʛʦʚʝ ʚʽʢʥʦ ʀʟʤʝʥʠʪɹ? 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ2 
 
 

ȵɔɇəɊɔɈɆ ɕɖɎɍɒɎ 
 

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʧʨʠʟʤʘʪʠʯʥʠʭ ʜʝʪʘʣʝʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢɹʠʭ ʤʘʰʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʤʝʪʦʜ ʚʠʜʘʚʣʁ ʚʘʥʥʷ ʚ 

ʧʨʦʛʨʘʤʽ SolidWorks. 
 
 

ȵɔɖɥɊɔɐ ɈɎɐɔɓɆɓɓɥ ɖɔɇɔɘɎ 
 
 

ʇʦʙʫʜʫ̒ ʤʦ ʟ ʧʝʨʧʝʥʜʠʢʫʣ̫ʨʥʠʭ ʚʽʜʨʽʟʢʽʚ ʣʘʤʘʥʫ ʬʽʛʫʨʫ ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ (ʚʩʽ ʨʦʟʤʽʨʠ ʜʝʪʘʣʽ ʚ ʮ̔ ʡ ʨʦʙʦʪʽ ʜʦʚʽʣʴʥʽ). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿ ʚʝʨʭʥʽʭ ʪʦʯʦʢ ʧʦʙʫʜʫʚʘʪʠ ʜʫʛʫ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʦʜʠʥ ʟ ʪʨɹʦʭ 

ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʧʦʙʫʜʦʚʠ ʜʫʛ, ʘʙʦ ʥʝ ʚʠʤʠʢʘʁ ʯʠ ʢʥʦʧʢʫ ʧʦʙʫʜʦʚʠ ʣ̔ ʥ̔ʡ, 

ʧʦʤʽʩʪʠʪʠ ʢʫʨʩʦʨ ʪʦʯʥʦ ʚ ʚʝʨʭʥ̔ʡ ʪʦʯʮʽ ʢʥ̔ʮ ̫ʙʫʜɹ- ʢ̫ʦʛʦ ʚʽʜʨʽʟʢʘ ,̔ 

ʥʘʪʠʩʥʫʚhʠ ʣ̔ ʚʫ ʢʣʘʚʽʰʫ ʤʠh ,̔ ʧʝʨʝʤʽʫɦʡʪʝ ʦʜʥʦʯʘʩʥʦ ʪʨʦʭʠ ʚʚʝʨʭ  ̔ʚ 

ʙʽʢ ʜʦ ʚʝʨʭʥʴʦʛʦ ʢʽʥʮʷ, ̫ ʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ ʥʠʞʯʝ. 
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ɿʘʜʘʻʤʦ ʚʠʩʦʪʫ ʙʦʢʦʚʠʭ ʚʜ̔ʨʽʟʢʚ̔ 30 ʤʤ ʪʘ ʧʨʦʩʪʘʚʠʤʦ ʨʦʟʤʽʨ. 

ʇʨʦʩʪʘʚʠʤʦ ʪʘʢʦʞ ʨʦʟʤʽʨ ʰʠʨʠʥʠ ʦʩʥʦʚʠ, ʷʢʘ ʙ̔ʣʴhʘ ʟʘ ʚʝʨʪʠʢʘʣʴʥʠʡ 

ʚʽʜʨʽʟʦʢ ʫ 1,6 ʨʘʟ̔ʚ. 
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ʇʦʙʫʜʫ̒ ʤʦ ʢʦʣʦ, ʨʘʜʽʫʩ ̫ ʢʦʛʦ ʤʝʥhʠʡ ʟʘ ʨʘʜʽʫʩ ʜʫʛʠ ʥʘ 6,5 ʤʤ. ɼʣ̫ 

ʮʦɹʛʦ ʙʫʜʫ̒ ʤʦ ʢʦʣʦ, ʮʝʥʪʨ ʷʢʦʛʦ  ̒ ʦʜʥʦʯʘʩʥʦ ʮʝʥʪʨʦʤ ʜʫʛʠ ʪʘ 

ʧʨʦʩʪʘʚʣʷ̒ʤʦ ʡʦʛʦ ʨʦʟʤʽʨ. 
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ɿʤʽʥʠʤʦ ʚʠʜ ʝʩʢʽʟʫ ʥʘ ʽʟʦʤʝʪʨʠʯʥʠʡ, ʟʘʜʘʚʰʠ ʢʦʤʘʥʜʫ 

ʆʨʠʝʥʪʘʮʠ ̫ʚʠʜʦʚŸʀʟʦʤʝʪʨʠ.̫ 

 

ʇʝʨʝʭʦʜʠʤʦ ʟ ʧʘʥʝʣʽ ʕʩʢʠʟr  ʥʘ ʧʘʥʝʣɹ ʀʥʩʪʨʫʤʝʥʪʳ ʪʘ 

ʥʘʪʠʩʢʘ̒ ʤʦ ʥʘ ʢʥʦʧʢʫ ɺʳʪʷʥʫʪʘʷ ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ . 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʘ ʥʝʦʙʭʽʜʥʦʩʪ̔, ʫ ʧʦʣʽ ɻʣʫʙʠʥʘ ʚʢ̔ʥʘ ɹʦʙʳʰʢʘ/ɺʳʪʷʥʫʪ ɹ

ʟʘʜʘʪʠ ʟʥʘʯʝʥʥʷ 20 ʤʤ ʡ ʥʘʪʠʩʥʫʪʠ     . 
ʉʪʚʦʨʠʤʦ ʧʨʦʨʟ̔ɹ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥ̔ ʜʝʪʘʣʽ. ʅʘʪʠʩʥʽʪɹ ʣ̔ ʚʦʁ  

ʢʣʘʚʽʰʝʁ  ʤʠh  ̔ ʥʘ ʚʢʣʘʜʢʫ ʕʩʢʠʟ  ʧʦʪʽʤ ʥʘ ʢʥʦʧʢʫ ʕʩʢʠʟ   

ʪʘ ʥʘʚʝʜʽʪʴ ʢʫʨʩʦʨ ʥʘ ʧʝʨʝʜʥʁ  ʛʨʘʥɹ ʜʝʪʘʣʽ. ʇʦʨʷʜ ʩ ʢʫʨʩʦʨʦʤ  

ʧʦʚʠʥʝʥ ʟ'ʷʚʠʪʠʩ̫ ʞʦʚʪʠʡ ʢʚʘʜʨʘʪ . 

ʋʩʪʘʥʦʚʽʪʴ  ʥʦʚʫ  ʧʣʦʱʠʥʫ  ʧʦʙʫʜʦʚ,  ʢʣʘʮʥʫʚʰʠ  ʣ̔ ʚʦʁ   ʢʥʦʧʢʦʁ  

ʤʠh  ̔ʥʘ ʧʝʨʝʜʥʡ̔ ʛʨʘʥʽ. ʆʙʨʘʥʘ ʛʨʘʥʴ ʟʤʽʥʠʪ ɹʩʚʽʡ ʢʦʣʽʨ. 
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ʂʣʘʮʥ̔ʪ ɹʧʦ ʟʥʘʯʢʫ ʉʪʘʥʜʘʨʪʥʳʝ ʚʠʜʳ , ʘ ʧʦʪʽʤ ʫ ʚʢ̔ʥʽ, ʦɦ 

ʚʠʧʘʜʘʻ, ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ. 

 
 

ɺ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽʡ ʧʘʣʪ̔ʨ ̔ ʕʩʢʠʟ ʥʘʪʠʩʥ̔ʪ ɹ ʢʥʦʧʢʫ 

ʇʨʷʤʦʫʛʦʣʴʥʠʢ  ʪʘ ʧʦʙʫʜʫʡʪʝ ʜʦʚ̔ ʣʴʥʠʡ ʧʨ̫ʤʦʢʫʪʥʠʢ. 
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ɿʨʦʙʽʪʴ ʪʘʢ, ʦɦʙ ʚʝʨh ʠʥʠ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟʥʘʭʦʜʠʣʠʩʴ, ʚʽʜʧʦʚʽʜʥʦ, 

ʥʘ ʦʩʥʦʚʽ ʪʘ ʥʘ ʢʦʣʽ, ʧʝʨʝʪʷʛʥʫʚhʠ ʢʫʨʩʦʨʦʤ ʾ ʭ ʥʘ ʚ̔ʜʧʦʚʽʜʥʽ ʤ̔ ʩʮ̫ . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʘʜʘ̒ʤʦ ʟʥʘʯʝʥʥ ̫ʧʨʦʨʽʟʽ, ʥʘʧʨʠʢʣʘʜ 6 ʤʤ. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʗʢɦʦ ʦʪʨʠʤʘʥʠʡ ʧʨʷʤʦʢʫʪʥʠʢ ʨʦʟʪʘʦhʚʘʥʠʡ ʥʝ ʩʠʤʝʪʨʠʯʥʦ ʜʦ ʦʩʽ 

ʜʝʪʘʣʽ, ʪʦ ʥʝʦʙʭ̔ ʜʥʦ ʧʽʜʚʝʩʪʠ ʢʫʨʩʦʨ ʜʦ ʚʝʨʭʥʦɹʛʦ ʢʫʪʘ ʡ ʢʦʣʠ ʙ̔ʣ ̫ʥʦɹʛʦ 

ʟ'ʷʚʠʪʴʩʷ   ʟʝʣʝʥʠʡ   ʢʨʫʞʝʯʦʢ     (ʟʘʭʚʘʪ ʢʫʪʘ), ʥʘʪʠʩʥʫʚhʠ  ̔ʥʝ 

ʚʽʜʧʫʩʢʘʁʯʠ ʣ̔ ʚʫ ʢʥʦʧʢʫ ʤʠhʽ, ʦʙʝʨʝʞʥʦ ʧʦʪʷʛʪʠ ʢʫʪ ʜʦ ʢʦʣʘ, ʘ ʧʽʩʣ̫ 

ʧʦʷʚʠ ʩʠʤʚʦʣʫ ʧʨʠʚ'ʷʟʢʠ  ʚʽʜʧʫʩʪʠʪʠ ʢʥʦʧʢʫ ʤʠh .̔ ʊʘʢʫ ʞ ʦʧʝʨʘʮʽʁ 

ʧʨʦʚʦʜʠʤʦ ʟ ̔ ʥʰʠʤ ʢʫʪʦʤ ʧʨʷʤʦʢʫʪʥʠʢʘ. 
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ɼʘʣʽ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʟ ʧʘʥʝʣ ̔ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʩʢʠʟ ʥʘ ʧʘʥʝʣɹ 

ʕʣʝʤʝʥʪʳ ʪʘ ʧʽʩʣ̫ ʚʠʜʽʣʝʥʥʷ ʧʨʷʤʦʢʫʪʥʠʢʘ ʥʘʪʠʩʥʫʪʠ ʢʥʦʧʢʫ 

ɺʳʪʷʥʫʪʳʡ ʚ ʨrʝʟ . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʨʦʜʦʚʞʠʤʦ ʟʦʚʥʽhʥʁ  ʜʫʛʫ ʜʦ ʧʝʨʝʪʠʥʫ ʟ ʚʠʨʽʟʦʤ. 

 
 
 

ʜʫʛʠ. 

ʅʘ ʦʜʥʽʡ ʟ ʧʦʣʦʚʠʥ ʧʨʦʚʦʜʠʤʦ ʣʥ̔ʁ̔  ʚʽʜ ʦʩʥʦʚʠ ʜʦ ʩʪʚʦʨʝʥʦʾ ɦ ʦʡʥʦ 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʘʜʘʻʤʦ ʪʦʚɦ ʠʥʫ ʛʫʙʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʦʚɦʠʥʠ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʯʘʩʪʠʥʠ ʜʝʪʘʣ̔. 
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ʇʨʦʚʦʜʠʤʦ ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʜʝʪʘʣ̔. ʅʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ ʆʪʩʝʯɹ 

ʦʙʲʝʢʪʳ  ʪʘ ʚʠʜʘʣ̫ʻʤʦ ʯʘʩʪʠʥʫ ʜʫʛʠ ʚʽʜ ʧʨʦʨʽʟʽ ʜʦ ʩʪʚʦʨʝʥʦʾ ʩʪʽʥʢʠ. 

 

ʉʪʚʦʨʶ̒ʤʦ ʟʘʤʢʥʝʥʠʡ ʢʦʥʪʫʨ, ʧʨʦʚʽʚʠh ʦʜʥʫ ʣʥ̔ʁ̔  ʧʦ ʦʩʥʦʚʽ ʜʦ 

ʧʨʘʚʦʛʦ ʢʫʪʘ, ʘ ʜʨʫʛʦʶ ʟ'ʻʜʥʫ̒ ʤʦ ʡʦʛʦ ʟ ʚʫʟʣʦʚʦʁ  ʪʦʯʢʦʁ  ʜʫʛʠ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʋʚʽʤʢʥʫʪʠ ʢʥʦʧʢʫ ɿʝʨʢʘʣʥɹʦ  ʦʪʦʙʨʘʟʠʪʴ  ʦʙʲʝʢʪʳ . 

ʅʘʪʠʩʥʫʚʠh ʪʘ ʫʪʨʠʤʽʶʯʠ ʢʣʘʚ̔h ʫ Shift, ʚʠʜ̔ʣʷʻʤʦ ʣʥ̔̔ ʾ ʪʘ ʜʫʛʫ ʡ 

ʨʦʙʠʤʦ ʜʟʝʨʢʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʩʦɹʚʦʾ ʣʥ̔̔ ʾ. 
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ɿʘʦʢʨʫʛʣʠʤʦ ʛʦʩʪʨ ̔ʢʨʘʡʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʢʦʤʘʥʜʫ ʉʢʨʫʛʣʝʥʠʝ 

  ʨʘʜʽʫʩʦʤ 10 ʤʤ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʠʡʪʠ ʟ ʨʝʞʠʤʫ ʕʩʢʠʟ ʪʘ ʦʙʨʘʪʠ ̔ʟʦʤʝʪʨʠʯʥʠʡ ʚʠʜ ʜʝʪʘʣʽ ʥʘ ʧʘʥʝʣ ̔

ʉʪʘʥʜʘʨʪʥʳʝ ʚʠʜr. 



21  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʨʦʙʠʪʠ ʚʠʢʨʠʚʣʝʥʠʡ ʚʠʨʽʟ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʢʦʤʘʥʜʫ ɺʳʪʷʥʫʪr ʡ 

ʚʳʨʝʟ . 

 

ɿʘʦʢʨʫʛʣʠʤʦ ʛʦʩʪʨʽ ʢʨʘʡʢʠ. ɼʣ̫ ʮʦɹʛʦ ʚʠʢʦʨʠʩʪʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ 

ʉʢʨʫʛʣʝʥʠʝ. ɺ ʥ̔ʡ ʥʘʪʠʩʢʘ̒ ʤʦ ʥʘ ʢʥʦʧʢʫ Fill etXper t. ʄʠh ʝ  ʁʦʙʠʨʘʤ̒ʦ 

ʧʝʨʝʜʥʶ ʪʘ ʟʘʜʥʁ  ʛʨʘʥʽ ʜʝʪʘʣ̔. 
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ɺʢʘʟʫʻʤʦ ʟʥʘʯʝʥʥ ̫ʨʘʜʽʫʩʘ 1 ʤʤ ʪʘ ʪʠʩʥʝʤʦ ʆʂ. 

 

ɸʥʘʣʦʛʽʯʥʦ ʙʫʜʫ̒ ʤʦ ʬʘʩʢʠ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʉʪʚʦʨʶ̒ʤʦ ʦʪʚʦʨʠ ʧʽʜ ʩʪʞ̫ʥʠʡ ʛʚʠʥʪ. ɼʣ ̫ʮʦɹʛʦ ʧʝʨʝʭʦʜʠʤʦ ʥʘ 

ʧʘʥʝʣʴ ̔ʥʩʪʨʫʤʝʥʪʽʚ ʕʩʢʠʟ. ʅʘ ʧʘʥʝʣ̔ ʉʪʘʥʜʘʨʪʥʳʝ ʚʠʜʳ ʦʙʠʨʘʻʤʦ ʚʠʜ 

ʉʧʨʘʚʘ. ʅʘ ʧʘʥʝʣ̔ ʽʥʩʪʨʫʤʝʥʪʽʚ ʕʩʢʠʟ ʥʘʪʠʩʢʘʻʤʦ ʥʘ ʢʥʦʧʢʫ 

ʆʢʨʫʞʥʦʩʪʴ. ʉʪʚʦʨʶ̒ʤʦ ʢʦʣʦ ʚ ʥʠʞʥ̔ʡ ʯʘʩʪʠʥʽ ʧʣʦʩʢʦʾ ʧʦʚʝʨʭʥʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʨʦʟʤʽʨʠ, ʚʩʪʘʥʦʚʣʶ̒ʤʦ ʧʦʣʦʞʝʥʥʷ ʦʪʚʦʨʫ ʪʘ 

ʢʦʨʠʛʫ̒ ʤʦ ʡʦʛʦ ʜ̔ ʘʤʝʪʨ. 



23  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ɺʠʜʽʣʷ̒ʤʦ ʢʦʣʦ ʪʘ ʩʪʚʦʨʶʤ̒ʦ ʥʘʩʢʨ̔ ʟʥʠʡ ʚʠʨʽʟ ʢʦʤʘʥʜʦʶ 

ɺʳʪʷʥʫʪʳʡ ʚ ʨrʝʟ. 

 

ɺʠʜʽʣʠʪʠ  ʢʫʨʩʦʨʦʤ   ʛʨʘʥ ɹ    ʦʪʚʦʨʫ  ʡ  ʚ  ʤʝʥʶ  ɺʩʪʘʚʢʘ  ʚ  

ʧʫʥʢʪʽ 
ʇʨʠʤʝʯʘʥʠ̫ ʦʙʨʘʪʠ ʢʦʤʘʥʜʫ ʋʩʣʦʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʨʝʟɹ ʙʳé 
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ʋ ʚʽʢʥ,̔ ʦɦ ʟ'ʷʚʠʣʦʩ̫, ʚʢʘʟʘʪʠ ʩʪʘʥʜʘʨʪ, ʪʠʧ ʪʘ ʨʦʟʤʽʨ ʨʟ̔ɹ ʙʠ ʡ 

ʥʘʪʠʩʥʫʪʠ . 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʙʝʨʝʛʪʠ ʧʦʙʫʜʦʚʘʥʫ ʜʝʪʘʣʴ. 
 

 

ʂʆʅʊʈʆʃʔʅɯ ʇʀʊɸʅʅʗ: 

1. ʗʢ̔ ʝʣʝʤʝʥʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥ ̔ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣ̔? 

2. ʗʢʠʡ ʥ̔ʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʫʛʠ ʚʝʨʭʥʦɹʾ 

ʛʨʘʥʽ ʧʨʠʟʤʠ? 

3. ʗʢʘ  ʦʙʦʚô̫ʟʢʦʚʘ  ʚʠʤʦʛʘ  ʜʦ  ʦʙô̒ ʢʪʽʚ  ʧʨʠ  ʩʪʚʦʨʝʥʥʽ  ʚʠʪ̫ ʛʫʚʘʥʴ, 

ʚʠʨʽʟʽʚ ʯʠ ʦʪʚʦʨʽʚ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ? 
4. ʗʢʠʡ ʜʦʜʘʪʢʦʚʠʡ ʝʣʝʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ 

ʩʠʤʝʪʨʠʯʥʠʭ ʝʣʝʤʝʥʪ̔ ʚ? 

5. ʗʢʠʡ  ʽʥʩʪʨʫʤʝʥʪ  ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ  ʜʣʷ  ʩʪʚʦʨʝʥʥ̫   ʩʠʤʝʪʨʠʯʥʠʭ 

ʝʣʝʤʝʥʪʽʚ? 

6. ʗʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥ ̫ʟʘʡʚʠʭ ʯʘʩʪʠʥ 

ʝʣʝʤʝʥʪʽʚ ʝʩʢʽʟʫ? 
7. ʗʢʠʡ ̔ ʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣʷ ʧʨʦʩʪʘʚʣ̫ ʥʥʷ ʨʦʟʤʽʨʽʚ? 

8. ʗʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥ ̫ʟʘʡʚʠʭ ʯʘʩʪʠʥ 

ʤʦʜʝʣ̔? 
9. ʅʘʟʚ̔ ʪʴ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʦʩʴʦʚʠʭ ʣ̔ ʥ̔ʡ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ3 
 
 

ȵɔɇəɊɔɈɆ ɊɋɘɆɑɋɏ ɒɋɘɔɊɔɒ ɔɇɋɖɘɆɓɓɥ 
 
 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʝʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢɹʠʭ ʤʘʰʠʥ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʤʝʪʦʜ ʦʙʝʨʪʘʥʥ̫ ʚ 

ʧʨʦʛʨʘʤʽ SolidWorks. 
 
 

ȵɔɖɥɊɔɐ ɈɎɐɔɓɆɓɓɥ ɖɔɇɔɘɎ 
 

 

ɹʘʛʘʪʦ ʜʝʪʘʣʝʡ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʚʠʛʦʪʦʚʣʷʪʁɹ ʩʷ ʤʝʪʦʜʦʤ 

ʦʙʝʨʪʘʥʥ̫ ʥʘ ʤʝʪʘʣʦʦʙʨʦʙʥʠʭ ʩʪʘʥʢʘʭ ʘʙʦ ʚʽʜʮʝʥʪʨʦʚʠʤ ʣʠʪʪ̫ ʤ. ʊʦʤʫ ʾ ʭ 

ʤʦʜʝʣ̔ ʜʦʮ̔ʣʴʥʦ ʪʘʢʦʞ ʧʨʦʝʢʪʫʚʘʪʠ ʤʝʪʦʜʦʤ ʦʙʝʨʪʘʥʥ̫ ʥʘʚʢʦʣʦ ʚʣʘʩʥʦʾ 

ʦʩʽ. SolidWorks ʜʦʟʚʦʣ̫  ̒ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘʢʠʭ ʜʝʪʘʣʝʡ 

ʙʘʛʘʪʦ ʩʧʦʩʦʙʽʚ. ʆʩʥʦʚʥʠʤʠ ʟ ʥʠʭ  ̒ ʩʪʚʦʨʝʥʥ̫ ʤʦʜʝʣʝʡ ʤʝʪʦʜʦʤ 

ʦʙʝʨʪʘʥʥ̫ ʪʘ ʧʨʠʟʤʘʪʠʯʥʦʛʦ ʚʠʪ̫ ʛʫʚʘʥʥʷ ʯʠ ʚʠʨʽʟʘʥʥʷ. 

ʉʪʚʦʨʠʤʦ ʝʩʢʽʟ ʥʘ ʧʣʦɦ ʠʥ̔ ʉʧʝʨʝʜʠ, ̫ ʢ ʧʦʢʘʟʘʥʦ ʥʠʞʯʝ. 
 

 

 
 

 

ɿ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʧʨʦʚʦʜʠʤʦ ʜʚʽ ʧʝʨʧʝʥʜʠʢʫʣ̫ʨʥ̔ ʣ̔ ʥʽ.ʾ 
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ɼʘʣʽ ʙʫʜʫ̒ ʤʦ ʝʩʢʟ̔, ʧʨʠ ʮʦɹʤʫ ʨʦʟʤʽʨʠ ʙʘʞʘʥʦ ʧʨʦʩʪʘʚʣʪ̫ʠ, 

ʧʦʯʠʥʘʁ ʯʠ ʟ ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ, ʜʣ̫ ʩʪʚʦʨʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ 

ʝʣʝʤʝʥʪʘʤʠ. 

 

ɿʜ̔ ʡʩʥʠʤʦ ʜʟʝʨʢʘʣɹ ʥʝ ʚʽʜʦʙʨʘʞʝʥʥ̫, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʘʥʜʫ 

ɿʝʨʢʘʣʴʥʦ ʦʪʦʙʨʘʟʠʪʴ ʦʙʲʝʢʪ.r 

 

ɺʠʜʽʣʷ̒ʤʦ ʦʪʨʠʤʘʥʠʡ ʝʩʢʽʟ, ʧʝʨʝʭʦʜʠʤʦ ʟ ʧʘʥʝʣ̔ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʕʩʢʠʟ ʥʘ ʧʘʥʝʣ ɹ ʽʥʩʪʨʫʤʝʥʪʽʚ ʕʣʝʤʝʥʪʳ  ̔ ʥʘʪʠʩʢʘ̒ ʤʦ ʢʥʦʧʢʫ 

ʇʦʚʝʨʥʫʪʘʷ ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ . 
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ɿ ʤʝʪʦʶ ʟʤʝʥh ʝʥʥʷ ʤʘʩʠ ʢhʚ̔ʘ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʦʪʚʦʨʠ  ʪʘ 

ʣh̔ʮʠ ʜʣ ̫ʡʦʛʦ ʢʨ̔ ʧʣʝʥʥ ̫ʥʘ ʚʘʣʫ. 

ɼʣʷ ʮʦɹʛʦ ʟʤʽʥʶ̒ʤʦ ʦʨʽʻʥʪʘʮ̔ʁ  ʚʠʜʫ ʥʘ ɺʠʜ ʩʚʝʨʭʫ. ɹʫʜʫʻʤʦ ʢʦʣʦ 

ʪʘʢ, ʦɦʙ ʡʦʛʦ ʮʝʥʪʨ ʣʝʞʘʚ ʥʘ ʛʦʨʠʟʦʥʪʘʣɹ ʥʽʡ ʧʨ̫ ʤʽʡ (ʩʧʽʚʽʩʥʦ ʪʦʯʮ ̔

ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ). ʆʙʠʨʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʥʘʥʝʩʝʥʠʝ 

ʨʘʟʤʝʨʦʚ, ʟʘʜʘʤ̒ʦ ʜʽʘʤʝʪʨ ʢʦʣʘ 20 ʤʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʝʥʪʨʘʤʠ ʦʪʚʦʨʽʚ 45 

ʤʤ ʪʘ ʩʪʚʦʨʶ̒ʤʦ ʛʦʨʠʟʦʥʪʘʣɹ ʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʥʠʤʠ, ʜʣʷ ʯʦʛʦ ʩʧʦʯʘʪʢʫ 

ʚʠʜʽʣʷʤ̒ʦ ʪʦʯʢʫ ʮʝʥʪʨʘ ʢʦʦʨʜʠʥʘʪ ʽ, ʥʘʪʠʩʥʫʚʠh ʢʣʘʚʽʰʫ Ctr l, ʮʝʥʪʨ 

ʦʪʚʦʨʫ. ɺ ʤʝʥʝʜʞʝʨ̔ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʦɦ ʟ'ʷʚʠʚʩ,̫ ʚʩʪʘʥʦʚʠʪʠ 

ʛʦʨʠʟʦʥʪʘʣɹ ʥʠʡ ʟʚ'ʷʟʦʢ. 

 

ʉʪʚʦʨʶ̒ʤʦ ʰʣʽʮʴʦʚʠʡ ʧʘʟ, ʫ ʷʢʦʛʦ ʟʦʚʥʽʰʥ̔ ʡ ʜʽʘʤʝʪʨ ʩʪʘʥʦʚʠʪʴ 50 

ʤʤ, ʚʥʫʪʨʽʰʥʽʡ ï 46 ʤʤ, ʘ ʠhʨʠʥʘ ï 8 ʤʤ. ɼʣ ̫ʮʦɹʛʦ ʙʫʜʫ̒ ʤʦ ʜʚʽ ʜʫʛʠ: 

ʦʜʥʫ ʨʘʜʽʫʩʦʤ 25 ʤʤ, ʘ ʥ̔h ʫ ʧʨʦʚʦʜʠʤʦ ʧʦ ʚʥʫʪʨʽʥhʦɹʤʫ ʜʽʘʤʝʪʨʫ 

ʦʪʚʦʨʫ ʢhʚ̔ʘ. ʆʙʠʨʘʻʤʦ ʽʥʩʪʨʫʤʝʥʪ ʇʨʷʤʦʫʛʦʣʥɹʠʢ ʠʟ ʮʝʥʪʨʘ ʪʘ 

ʙʫʜʫ̒ ʤʦ ʧʨʷʤʦʢʫʪʥʠʢ ʪʘʢ, ʦɦʙ ʡʦʛʦ ʮʝʥʪʨ ʣʝʞʘʚ ʥʘ ʦʜʥ̔ʡ ʣʥ̔̔ ʾ ʟ 

ʮʝʥʪʨʘʤʠ ʦʪʚʦʨʽʚ, ʘ ʚʝʨhʠʥʠ ʦʜʥ̒ʾ̔ ʟ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʪʦʨ̔ ʥ, ʙʘʞʘʥʦ ʣ̔ʚʦʾ , 

ʣʝʞʘʣʠ ʙ ʥʘ ʦʜʥʡ̔ ʽʟ ʜʫʛ. ɿʘʜʘʻʤʦ ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʧʨʷʤʦʢʫʪʥʠʢʘ ʜʦ 

ʦʜʥʽʻʾ ʟ ʛʦʨʠʟʦʥʪʘʣɹʥʠʭ ʩʪʦʨ̔ ʥ 4 ʤʤ. ʇʩ̔ʣ ̫ʚʠʜʘʣʝʥʥ̫ ʜʽʘʛʦʥʘʣʝʡ ʪʘ 
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ʚʝʨʪʠʢʘʣʴʥʠʭ  ʩʪʦʨʽʥ  ʧʨʷʤʦʢʫʪʥʠʢʘ  ʦʪʨʠʤʘʻʤʦ  ʝʩʢʽʟ  ʷʢ  ʧʦʢʘʟʘʥʦ  ʥʘ 

ʨʠʩʫʥʢʫ. 

 

ɺʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʽʥʩʪʨʫʤʝʥʪ ʆʪʩʝʯʴ ʦʙʲʝʢʪ,r ʧʨʠʙʠʨʘʻʤʦ ʟʘʡʚʽ 

ʣʥ̔̔ ʾ. ʇʝʨʝʭʦʜʠʤʦ ʟ ʝʩʢʽʟʫ ʥʘ ʧʘʥʝʣ ɹʕʣʝʤʝʥʪʳ ʪʘ ʦʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ 

ɺʳʨʝʟ-ɺr ʪʷʥʫʪɹ. ɺʢʘʟʫʻʤʦ ʥʘ ʩʪʚʦʨʝʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʟʜʽʡʩʥʶʻʤʦ ʚʠʨʽʟʠ 

ʚ ʤʦʜʝʣ̔ ʟ ʚʢʘʟʘʥʥ̫ ʤ ʧʘʨʘʤʝʪʨʚ̔, ʟʛʽʜʥʦ ʨʠʩʫʥʢʫ ʥʠʞʯʝ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɹʫʜʫʻʤʦ ʚʽʩʴ h ʢ̔ʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜʠ ɺʩʪʘʚʢʘŸʉʧʨʘʚʦʯʥʘ̫ 

ʛʝʦʤʝʪʨʠʷŸʆʩɹ. ɺ ʜʽʘʣʦʛʦʚʦʤʫ ʚʢ̔ʥ ̔ ʆʩɹ1 ʄʝʥʝʜʞʝʨʘ ʩʚʦʡʩʪʚ 

ʦʙʠʨʘʻʤʦ ʢʥʦʧʢʫ ʎʠʣʠʥʜʨʠʯʝʩʢʘ̫ /ʢʦʥʠʯʝʩʢʘ̫ ʛʨʘʥʴ ʪʘ ʚʢʘʟʫʻʤʦ 

ʛʨʘʥʴ ʚʥʫʪʨʽʥhʦɹʛʦ ʦʪʚʦʨʫ h ʢʚ̔ʘ. 
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ʆʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ ʂʨʫʛʦʚʦʡ ʤʘʩʩʠʚ ʥʘ ʧʘʥʝʣ̔ ʽʥʩʪʨʫʤʝʥʪ̔ ʚ 

ʕʣʝʤʝʥʪ.r 

ɺ ʜʽʘʣʦʛʦʚʦʤʫ ʚʢ̔ʥ ̔ ʂʨʫʛʦʚʦʡ ʤʘʩʩʠʚ ʄʝʥʝʜʞʝʨʘ ʩʚʦʡʩʪʚ 

ʢʣʘʮʘʤ̒ʦ ʤʠh ʢʦʁ  ʧʦ ʧʦʣʁ  ʂʦʧʠʨʦʚʘʪ ɹɻ ʣʝʤʝʥʪʳ ʪʘ ʚʢʘʟʫʻʤʦ ʚ ɼʝʨʝʚʝ 

ʂʦʥʩʪʨʫʠʨʦʚʘʥʠ̫ ʝʣʝʤʝʥʪ ɺʳʨʝʟ-ɺʳʪʷʥʫʪɹ1. 

ɺ ʧʦʣʽ ʈʝʚʝʨʩ ʥʘʧʨʘʚʣʝʥʠ̫ ʚʢʘʟʫ̒ ʤʦ ʟ ɼʝʨʝʚʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠ̫  

ʝʣʝʤʝʥʪ ʆʩɹ 1. 

ɺ ʧʦʣʽ ʂʦʣʠʯʝʩʪʚʦ ɻ ʢʟʝʤʧʣʷʨʦʚ ʫʢʘʟʫʻʤʦ 8. 

ɺʩʪʘʥʦʚʣʁ ʤ̒ʦ ʧʨʘʧʦʨʝʮʴ  ʚ  ʧʦʣʽ ʈʘʚʥʳʡ  ʰʘʛ, ʦɦʙ  ʝʣʝʤʝʥʪʠ 

ʨʦʟʤʽʩʪʠʣʠʩ̫ ʥʘ ʦʜʥʘʢʦʚʽʡ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʦʙʦʁ  ʪʘ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ OK. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʙʝʨʝʛʪʠ ʜʝʪʘʣʴ. 
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ɺʢʘʟʫ̒ʤʦ ʤʘʪʝʨ̔ ʘʣ ʚʠʛʦʪʦʚʣʝʥʥ̫ ʥʘhʦ ʾ ʤʦʜʝʣʽ. ɺ ɼʝʨʝʚʝ 

ʧʦʩʪʨʦʝʥʠʡ ʚʢʘʟʫʻʤʦ ʄʦʜʝʣʴ1. ʂʣʘʮʘʤ̒ʦ ʧʦ ʧʘʥʝʣ̔ ʈʝʜʘʢʪʠʨʦʚʘʪʴ 

ʚʥʝʰʥʠʡ ʚʠʜ ʡ ʦʙʠʨʘʻʤʦ ʫ ʚʢʣʘʜʮʽ ɺʥʝʰʥʠʝ ʚʠʜr , ʩʮʝʥr  ʠ ʥʘʜʧʠʩʠ 

ʨʷʜʢʠ ʄʝʪʘʣʣ ʪʘ ʉʪʘʣɹ. ʅʠʞʯʝ ʚʢʘʟʫʻʤʦ ʟʦʚʥʽʰʥ̔ ʡ ʚʠʛʣ̫ ʜ ʤʦʜʝʣ̔ , 

ʟʙʝʨ̔ ʛʘʻʤʦ ʤʦʜʝʣʴ. 
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ʂʆʅʊʈʆʃʔʅɯ ʇʀʊɸʅʅʗ: 

1. ʏʦʤʫ ʧʦʙʫʜʦʚʫ ʜʝʪʘʣ̔ ʧʦʯʘʣʠ ʟ ʮʝʥʪʨʫ ʧʦʙʫʜʦʚ? 

2. ɿ ̫ ʢʦʁ  ʤʝʪʦʶ ʩʪʚʦʨʠʣʠ ʚʝʨʪʠʢʘʣʥɹʫ ʦʩʴʦʚʫ ʣ̔ ʥʽ?ʁ 
3. ɿ ̫ ʢʦʶ ʤʝʪʦʶ ʩʪʚʦʨʠʣʠ ʛʦʨʠʟʦʥʪʘʣʥɹʫ ʦʩʦɹʚʫ ʣ̔ ʥʽ?ʁ 

4. ʗʢʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʘʣʠ ʜʣ̫ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣ̔ ʜʝʪʘʣ?̔ 

5. ʏʦʤʫ ʧʽʩʣʷ ʧʨʦʩʪʘʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʣʥ̔̔ ʾ ʟʤʥ̔ʠʣʠ ʩʚʽʡ ʢʦʣʽʨ ʟ ʩʠʥʴʦʛʦ 

ʥʘ ʯʦʨʥʠʡ? 

6. ʏʦʤʫ ʧʨʠ ʧʦʙʫʜʦʚʽ ʣh̔ʮʦɹʚʦʛʦ ʧʘʟʫ ʫ ʤʝʥʝʜʞʝʨ̔   ʚʣʘʩʪʠʚʦʩʪʝʡ 

ɺʳʪʷʥʫʪʳʡ ʚ ʨrʝʟ ʥʝʦʙʭʽʜʥʦ ʚʢʘʟʫʚʘʪʠ ʜʚʘ ʥʘʧʨʷʤʠ? 

7. ʗʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣ̫ ʩʪʚʦʨʝʥʥ̫ ʰʣʮ̔ɹ ʦʚʦʛʦ 

ʦʪʚʦʨʫ? 

8. ʗʢʠʡ ʝʣʝʤʝʥʪ ʥʝʦʙʭ̔ ʜʥʦ ʩʪʚʦʨʠʪʠ ʧʨʠ ʧʦʙʫʜʦʚʽ h ʣʽʮʴʦʚʦʛʦ ʦʪʚʦʨʫ? 

9. ʗʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥ̫ ʜʦʜʘʪʢʦʚʦʛʦ 

ʝʣʝʤʝʥʪʫ ʧʨʠ ʧʦʙʫʜʦʚʽ h ʣʮ̔ɹʦʚʦʛʦ ʦʪʚʦʨʫ? 

10. ʗʢʠʡ ʤʝʪʦʜ ʚʠʢʦʨʠʩʪʘʣʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣ ̔ʜʝʪʘʣʽ? 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ4 
 
 

ȵɔɇəɊɔɈɆ ɗɘəɕɫɓɝɆɗɘɎɛ ɊɋɘɆɑɋɏ 
 

 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʝʡ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʢɹʠʭ ʤʘhʠʥ ʪʠʧʫ "ʚʘʣ", ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʤʝʪʦʜʠ 

ʧʨʠʟʤʠ ʪʘ ʦʙʝʨʪʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ SolidWorks. 
 
 

ȵɔɖɥɊɔɐ ɈɎɐɔɓɆɓɓɥ ɖɔɇɔɘɎ 
 
 

ɼʝʪʘʣʽ ʪʠʧʫ "ʚʘʣ" ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. 

ʈʦʟʛʣʥ̫ʝʤʦ ʥʘʡʙ̔ʣʴʰ ʧʦʰʠʨʝʥ ̔ï ʤʝʪʦʜʦʤ ʧʨʠʟʤ ʪʘ ʦʙʝʨʪʘʥʥ̫. 

ɿʘ ʧʝʨh ʠʤ ʤʝʪʦʜʦʤ ʚ ɼʝʨʝʚʝ ʂʦʥʩʪʨʫʠʨʦʚʘʥʠ̫ ʦʙʠʨʘʻʤʦ 

ʧʣʦʱʠʥʫ ʉʧʝʨʝʜʠ ʪʘ ʩʪʚʦʨʶʤ̒ʦ ʝʩʢʽʟ ʣʽʚʦʛʦ ʢʨʘ  ʁʚʘʣʘ ï ʢʦʣʘ ʜʘ̔ʤʝʪʨʦʤ 

20 ʤʤ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʠʪʷʛʫ̒ ʤʦ ʮʝʡ ʝʩʢʽʟ ʥʘ 80 ʤʤ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʢʥʦʧʢʫ ɺʳʪʷʥʫʪʘʷ 

ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ. ʋ ʚʢ̔ʥ ̔ɹʦʙʳʰʢʘ-ɺʳʪʷʥʫʪʴ1 ʚʢʘʟʫʻʤʦ ʛʣʠʙʠʥʫ 

ʚʠʪʷʛʫʚʘʥʥ̫ ï 80 ʤʤ ʪʘ ʥʘʪʠʩʢʘʤ̒ʦ ʢʥʦʧʢʫ OK . 
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ɺʠʢʦʨʠʩʪʘʤ̒ʦ ʧʨʘʚʠʡ ʧʣʘʩʢʠʡ ʪʦʨʝʮʴ ʚʘʣʫ ʚ ʷʢʦʩʪʽ ʧʣʦʱʠʥʠ 

ʥʘʩʪʫʧʥʦʛʦ ʝʩʢʽʟʫ ï ʧʨʦʪʦʯʢʠ ʚʘʣʫ, ʥʘʤʘʣʚʁʘʚhʠ ʢʦʣʦ ʜʽʘʤʝʪʨʦʤ 19 ʤʤ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʉʪʚʦʨʶ̒ʤʦ ʚʠʪʛ̫ ʛʣʠʙʠʥʦʶ 2 ʤʤ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʢʥʦʧʢʫ 

ɺʳʪʷʥʫʪʘʷ ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ ʪʘ ʚʢʘʟʘʚʰʠ ʫ ʚʢ̔ʥ ̔ ɹʦʙʳʰʢʘ- 

ɺʳʪʷʥʫʪɹ1 ʛʣʠʙʠʥʫ ʚʠʪ̫ ʛʫʚʘʥʥ.̫ 
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ʉʪʚʦʨʶ̒ʤʦ ʥʘʩʪʫʧʥʫ ʯʘʩʪʠʥʫ ʚʘʣʫ. ɺ ʷʢʦʩʪʽ ʧʣʦɦ ʠʥʠ ʝʩʢʟ̔ʫ 

ʦʙʠʨʘʻʤʦ ʧʣʘʩʢʠʡ ʪʦʨʝʮʴ ʚʘʣʫ ʜʘ̔ʤʝʪʨʦʤ 19 ʤʤ. ɹʫʜʫ̒ ʤʦ ʝʩʢʽʟ ʪʨʝʪʴʦʾ 

ʜʽʣʷʥʢʠ ï ʢʦʣʘ ʜ̔ʘʤʝʪʨʦʤ 30 ʤʤ. 
 
 

 

ɺʠʪʷʛʫ̒ ʤʦ ʾʾ ʥʘ 75 ʤʤ  ̔ʦʪʨʠʤʫʻʤʦ ʚʘʣ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨɹʦʭ 

ʯʘʩʪʠʥ. 
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ʅʘʩʪʫʧʥʽ ʯʘʩʪʠʥʠ ʚʘʣʫ ʩʪʚʦʨʶʻʤʦ ʘʥʘʣʦʛʽʯʥʦ. ʂʦʞʥʘ ʥʘʩʪʫʧʥʘ 

ʜʽʣʷʥʢʘ ʙʫʜʫ̒ ʪʩɹ̫ ʥʘ ʪʦʨʮʝʚʦʤʫ ʢ̔ʥʮʽ ʧʦʧʝʨʝʜʥʴʦʾ: 

ʯʝʪʚʝʨʪʘ ï ʜʘ̔ʤʝʪʨ 29 ʤʤ, ʜʦʚʞʠʥʘ 2 ʤʤ; 

ʧ'ʷʪʘ ï ʜʽʘʤʝʪʨ 40 ʤʤ, ʜʦʚʞʠʥʘ 5 ʤʤ; 

ʦhʩʪʘ ï ʜʘ̔ʤʝʪʨ 30 ʤʤ, ʜʦʚʞʠʥʘ 40 ʤʤ; 

ʩʦɹʤʘ ï ʜʽʘʤʝʪʨ 19 ʤʤ, ʜʦʚʞʠʥʘ 2 ʤʤ; 

ʚʦʩʴʤʘ ï ʜʽʘʤʝʪʨ 20 ʤʤ, ʜʦʚʞʠʥʘ 12 ʤʤ. 

ʆʪʨʠʤʫ̒ ʤʦ ʚʘʣ. 

 
 
 

ʉʪʚʦʨʶ̒ʤʦ ʪʨʠ ʬʘʩʢʠ ʨʦʟʤʽʨʦʤ 1Ĭ45Á. ɸʢʪʠʚʟ̔ʫʻʤʦ ʚ ʧʘʥʝʣʽ 

ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪʳ ʢʥʦʧʢʫ ʌʘʩʢʘ. ɺ ʨʦʟʜʽʣ̔ ʅʘʩʪʨʦʡʢʠ ʬʘʩʢʠ 

ʚʢʘʟʫ̒ʤʦ ʢʨʘʡʢʠ, ʥʘ ̫ ʢʠʭ ʙʫʜʫʪ ɹʩʪʚʦʨʝʥʽ ʬʘʩʢʠ, ʘ ʪʘʢʦʞ ʾ ʭ ʨʦʟʤʽʨʠ. 
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ɹʫʜʫʻʤʦ ʧhʦʥʢʦʚʽ ʧʘʟʠ. ɽʣʝʤʝʥʪʠ ʜʝʪʘʣʽ ʪʠʧʫ ʰʧʦʥʢʦʚʠʭ ʧʘʟʽʚ 

ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʢʦʞʥʠʡ ʟ ̫ ʢʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ. 

ʉʪʚʦʨʶ̒ʤʦ  ʜʦʧʦʤʽʞʥʫ  ʧʣʦʱʠʥʫ,  ʧʘʨʘʣʝʣʴʥʫ  ʧʣʦʠɦʥʽ  ʉʧʨʘʚʘ, 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʽʥʩʪʨʫʤʝʥʪ ʇʣʦʩʢʦʩʪʴ ʟ ʧʘʥʝʣʽ ʉʧʨʘʚʦʯʥʘʷ 

ʛʝʦʤʝʪʨʠ.̫ 
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ɺʢʘʟʫ̒ʤʦ ʚʜ̔ʩʪʘʥɹ ʟʤʽɦʝʥʥ ̫ʥʦʚʦʾ ʧʘʨʘʣʝʣʴʥʦʾ ʧʣʦʠɦʥʠ ï 10 ʤʤ. 

ʅʦʚʘ ʧʣʦʱʠʥʘ ʟʤʽɦʝʥʘ ʚʽʜʥʦʩʥʦ ʧʣʦʱʠʥʠ ʉʧʨʘʚʘ ʥʘ ʧʦʣʦʚʠʥʫ 

ʜʽʘʤʝʪʨʘ ʚʠʭʽʜʥʦʛʦ ʢʽʥʮʷ ʚʘʣʫ (10 ʤʤ)  ̔  ̒ʜʦʪʠʯʥʦʁ  ʜʦ ʧʦʚʝʨʭʥʽ ʮʦɹʛʦ 

ʮʠʣ̔ʥʜʨʠʯʥʦʛʦ ʝʣʝʤʝʥʪʫ. ɺ ɼʝʨʝʚʝ ʂʦʥʩʪʨʫʠʨʦʚʘʥʠ̫ ʟ'ʷʚʠʪʴʩʷ ʥʦʚʠʡ 

ʝʣʝʤʝʥʪ ʇʣʦʩʢʦʩʪɹ1. 
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ʅʘ ʧʣʦʱʠʥʽ ʇʣʦʩʢʦʩʪɹ1 ʙʫʜʫ̒ ʤʦ ʝʩʢʽʟ h ʧʦʥʢʦʚʦʛʦ ʧʘʟʫ. 
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ɺʠʪʷʛʫ̒ ʤʦ ʚʠʨʽʟ ʫ ʛʣʠʙʠʥʫ ʥʘ 4 ʤʤ, ʢʥʦʧʢʦʁ  ɺʳʪ̫ʥʫʪʳʡ ʚʳʨʝʟ. 

 
 
 

ɹʫʜʫʻʤʦ ʥʘʩʪʫʧʥʠʡ ʰʧʦʥʢʦʚʠʡ ʧʘʟ ʜʨʫʛʠʤ ʤʝʪʦʜʦʤ, ʩʪʚʦʨʠʚʠh 

ʜʦʧʦʤʽʞʥʫ ʧʣʦɦ ʠʥʫ ʇʣʦʩʢʦʩʪɹ 2 ʧʘʨʘʣʝʣʴʥʫ ʧʣʦʠɦʥ ̔ʉʧʝʨʝʜʠ, ʷʢʘ 

ʨʦʟʪʘʦhʚʘʥʘ ʚʽʜ ʥʝʾ ʥʘ ʚʽʜʩʪʘʥ ̔136 ʤʤ. 
 
 

 
 
 
 
 

ʧʘʟʘ. 

ʆʙʠʨʘʻʤʦ ʜʦʧʦʤ̔ʞʥʫ ʇʣʦʩʢʦʩʪɹ 2  ̔ʩʪʚʦʨʶ̒ʤʦ ʝʩʢ̔ ʟ ʧhʦʥʢʦʚʦʛʦ 
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ʉʪʚʦʨʶ̒ʤʦ ʚʠʨ̔ ʟ ʟʛʽʜʥʦ ʝʩʢʽʟʫ, ʥʘʪʠʩʥʫʚhʠ ʢʥʦʧʢʫ ï ɺʳʪʷʥʫʪʳʡ 

ʚʳʨʝʟ. ɺʠʪ̫ʛʫ̒ʤʦ ʚʠʨ̔ ʟ ʥʘ 20 ʤʤ, ʚ ʨʝʟʫʣʴʪʘʪ̔ ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʘ ʦʩʥʦʚʘ 

ʜʨʫʛʦʛʦ h ʧʦʥʢʦʚʦʛʦ ʧʘʟʘ. 
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ɸʢʪʠʚʫ̒ ʤʦ ʢʥʦʧʢʫ ʉʢʨʫʛʣʝʥʠʝ ʪʘ ʚʢʘʟʫʻʤʦ ʥʘ ʢʨʘʡʢʠ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʟʘʢʨʫʛʣʠʪʠ, ʟ ʨʘʜʽʫʩʦʤ ʟʘʦʢʨʫʛʣʝʥʥʷ ʧhʦʥʢʦʚʦʛʦ ʧʘʟʘ 3,5 ʤʤ, 

ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ ʡʦʛʦ ʧʦʣʦʚʠʥʫ. 
 
 

 
 
 

ʆʪʨʠʤʘʤ̒ʦ ʚʘʣ ʟʽ h ʧʦʥʢʦʚʠʤ ʧʘʟʦʤ ʧʽʜ ʟʫʙʯʘʪʝ ʢʦʣʝʩʦ. 
 
 

 
 
 

ɿʙʝʨʝʞʪ̔ɹ ʬʘʡʣ ʫ ʩʚʦʾʡ ʪʝʮʽ. 
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ʂʆʅʊʈʆʃʔʅɯ ʇʀʊɸʅʅʗ: 
 

 
 
 

1. ʗʢʘ ʚʠʤʦʛʘ ʚʠʩʫʚʘʻʪʴʩʷ ʜʦ ʮʠʣ̔ʥʜʨʠʯʥʠʭ ʝʣʝʤʝʥʪ̔ ʚ ʚʘʣʘ ʧʨʠ ʾʭ 

ʧʦʙʫʜʦʚʽ? 

2. ʗʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ̒ʪɹ ʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʦʜʘʪʢʦʚʠʭ 

ʧʣʦʱʠʥ? 

3. ɿ ̫ ʢʦʁ  ʤʝʪʦʶ ʩʪʚʦʨʠʣʠ ʜʦʜʘʪʢʦʚʽ ʧʣʦʱʠʥʠ? 

4. ʏʦʤʫ ʧʝʨʰʫ ʜʦʜʘʪʢʦʚʫ ʧʣʦʠɦʥʫ ʩʪʚʦʨʠʣʠ ʥʘ ʚʽʜʩʪʘʥ̔ 10 ʤʤ ʚʽʜ ʦʩʽ 

ʚʘʣʘ? 
5. ʗʢʽ  ʧʘʨʘʤʝʪʨʠ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ  ʚ  ʤʝʥʝʜʞʝʨʽ  ʚʣʘʩʪʠʚʦʩʪʝʡ  ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʜʦʜʘʪʢʦʚʠʭ ʧʣʦɦ ʠʥ? 

6. ʗʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʩʪʚʦʨʝʥʥ ̫ʝʩʢʽʟʫ ʧʝʨʰʦʛʦ 

ʧhʦʥʢʦʚʦʛʦ ʧʘʟʫ? 

7. ʗʢʠʡ ̔ʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʩʪʚʦʨʝʥʥ̫ h ʧʦʥʢʦʚʠʭ ʧʘʟʽʚ? 

8. ʅʘʟʚ̔ ʪʴ ʧʨʠʯʠʥʫ ʩʢʨʫʛʣʝʥʥʷ ʨʘʜʽʘʣʴʥʠʭ ʛʨʘʥʝʡ ʜʨʫʛʦʛʦ 

ʧhʦʥʢʦʚʦʛʦ ʧʘʟʫ? 

9. ʅʘʟʚ̔ ʪʴ ʧʨʠʟʥʘʯʝʥʥʷ h ʧʦʥʢʦʚʠʭ ʧʘʟ̔ ʚ. 

10. ʅʘʟʚ̔ ʪʴ ʧʨʠʟʥʘʯʝʥʥʷ ʬʘʩʦʢ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ5 
 
 

ȵɔɇəɊɔɈɆ ɗɐɑɆɊɓɔɬ ɊɋɘɆɑɫ 
 
 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʩʢʣʘʜʥʠʭ ʟʘ 

ʢʦʥʬʽʛʫʨʘʮʽʻʶ ʜʝʪʘʣʝʡ ʩ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘhʠʥ, ʚʠʢʦʨʠʩʪʦʚʫ ʯʁʠ 

ʧʨʦʛʨʘʤʫ SolidWorks. 
 
 

ȵɔɖɥɊɔɐ ɈɎɐɔɓɆɓɓɥ ɖɔɇɔɘɎ 
 

 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʩʢʣʘʜʥʦʾ ʜʝʪʘʣ ̔ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣ̔ ʢʝʨʤʦʚʦʛʦ ʢʦʣʝʩʘ 

ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʢʽʣʴʢʘ ʝʣʝʤʝʥʪʽʚ, ʧʨʦʚʝʩʪʠ ʦʧʝʨʘʮʽʶ "ʧʦʚʝʨʥʫʪʠ" 

ʜʣʷ ʢʨʫʛʦʚʠʭ ʤʘʩʠʚʽʚ ̔  ʝʣʝʤʝʥʪʽʚ "ʧʦ ʪʨʘʻʢʪʦʨʽʾ". 

 

ʎʝʥʪʨʦʤ ʜʝʪʘʣ̔ ̒  ʝʣʝʤʝʥʪ ʉʪʫʧʠʮ̫ , ̫ ʢʘ ʤʦʞʝ ʦʙʝʨʪʘʪʠʩ̫. 

ʂʝʨʤʦʚʝ ʢʦʣʝʩʦ ʩʢʣʘʜʘʻʪʴʩ̫ ʟ ʪʨɹʦʭ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʨʠʯʦʤʫ 

ʜʚʘ ʟ ʥʠʭ ï ʉʪʫʧʠʮ̫ ʡ ʆʙʽʜ ʟ'ʻʜʥʘʥ ̔ʤ̔ ʞ ʩʦʙʦʁ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʝʪʴʦʛʦ 

ʝʣʝʤʝʥʪʘ ʉʧʠʮ̫ . 

ɹʫʜʫʻʤʦ ʩʪʫʧʠʮʁ  ʢʦʣʝʩʘ. ʇʦʙʫʜʦʚʫ ʧʦʯʠʥʘʤ̒ʦ ʟʽ ʩʪʚʦʨʝʥʥ̫ 

ʧʨʷʤʦʢʫʪʥʠʢʘ. 

ʉʪʚʦʨʽʪʴ ʝʩʢʽʟ ʥʘ ʧʣʦʱʠʥʽ ʧʦʙʫʜʦʚʠ ʉʧʨʘʚʘ. 

ɿ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ ʩʪʚʦʨʽʪʴ ʧʨ̫ʤʦʢʫʪʥʠʢ ʟ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ. 
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ʇʝʨʝʪʚʦʨʽʪʴ ʫ ʜʦʧʦʤʽʞʥʫ ʣ̔ʥʽʶ ʚʝʨʪʠʢʘʣʴ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. 
 
 

 
 

 
 

ɯʥʩʪʨʫʤʝʥʪʦʤ ɼʫʛʘ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ ʩʪʚʦʨʽʪʴ ʜʫʛʫ ʥʘ ʚʝʨʪʠʢʘʣ,̔ 

ʧʘʨʘʣʝʣʴʥʽʡ ʜʦ ʦʩɹʦʚʦʾ ʣ̔ ʥʽʾ. 
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ɿʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ ʆʪʩʝʯʴ  ̔ ʢʦʤʘʥʜʠ ʆʪʩʝʯɹ ʜʦ 

ʙʣʠʞʘʡʰʝʛʦ ʚʽʜ̔ʪʥʽʪʴ ʯʘʩʪʠʥʫ ʣʥ̔ʾ̔ , ̫ ʢʘ ʧʝʨʝʙʫʚʘʻ ʫʩʝʨʝʜʠʥʽ ʜʫʛʠ. 
 
 

 

ʅʘʥʝʩʪ̔ ɹʨʦʟʤʽʨ ʥʘ ʜʫʛʫ, ʚʠʙʨʘʚhʠ ʚʝʨʪʠʢʘʣʥɹʫ ʣʥ̔ʁ̔ , ʘ ʧʦʪ̔ʤ, 

ʫʪʨʠʤʫʶʯʠ ʢʣʘʚ̔h ʫ Shift, ʚʢʘʟʘʚh ʠ ʜʫʛʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʡʜʝ ʨʦʟʤʽʨ ʤʽʞ 

ʣʥ̔̒̔  ʁʡ ʜʦʪʠʯʥʦʁ  ʜʫʛʠ. ɿʘʜʘʡʪʝ ʟʥʘʯʝʥʥ ̫4 ʤʤ. 
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ɿʘʚʝʨʰ̔ ʪʴ ʩʪʚʦʨʝʥʥʷ ʝʩʢʽʟʫ, ʚʢʘʟʘʚʰʠ ʨʦʟʤʽʨʠ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ 

ʟʛʽʜʥʦ ʨʠʩʫʥʢʘ. 
 
 

 
 
 

ʅʘ ʧʘʥʝʣʽ ʥ̔ʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪʳ ʚʠʙʝʨʽʪɹ ʽʥʩʪʨʫʤʝʥʪ 

ʇʦʚʝʨʥʫʪʘʷ ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ. 
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ɿ'ʷʚʠʪʴʩʷ ʧʦʚʽʜʦʤʣʝʥʥ ̫ʧʨʦ ʪʝ, ʦɦ ʝʩʢʽʟ ʷʚʣ̫̒ ʩʦʙʦʁ  ʚʽʜʢʨʠʪʠʡ 

ʢʦʥʪʫʨ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷ, ʯʠ ʚʠʤʘʛʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʟʨʦʙʠʪʠ ʢʦʥʪʫʨ 

ʟʘʤʢʥʝʥʠʤ. ʅʘʪʠʩʥʽʪʴ ɼʘ (ʊʘʢ). 

 
 

 
 

ʇʨʠʡʤ̔ ʪʴ ʟʥʘʯʝʥʥ ̫ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʤ̫, ʥʘʪʠʩʥʫʚhʠ ʆʂ. 
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ʆʙʝʨ̔ ʪʴ ̔ ʥʩʪʨʫʤʝʥʪ ʉʢʨʫʛʣʝʥʠʝ ʡ ʟʘʜʘʡʪʝ ʟʥʘʯʝʥʥ̫ 5 ʤʤ. 
 

 

 
 

 

ʇʝʨʝʡʤʝʥʫʡʪʝ ʝʣʝʤʝʥʪ ʫ ʉʪʫʧʠʮ .̫ 

ɽʣʝʤʝʥʪ ʆʙʽʜ ʩʪʚʦʨʶ̒ʪʴʩʷ ʷʢ ʦʢʨʝʤʝ ʪʚʝʨʜʝ ʪ̔ʣʦ, ʥʝ ʦʙ'ʻʜʥʘʥʝ ʟ 

ʝʣʝʤʝʥʪʦʤ ʉʪʫʧʠʮ .̫ ʇʨʦʬʽʣʝʤ ʝʣʝʤʝʥʪʘ ʆʙʽʜ ̒  ʬʦʨʤʘ ʧʨʦʨʽʟʫ. 

ʉʪʚʦʨʽʪʴ ʥʦʚʠʡ ʝʩʢʽʟ ʥʘ ʧʣʦʱʠʥʽ ʉʧʨʘʚʘ, ʟʦʨʽʻʥʪʫʚʘʚʰʠ ʤʦʜʝʣ ɹʫ 

ʪʦʤʫ ʞ ʥʘʧʨʷʤʢʫ. ɿ ʧʦʯʘʪʢʦʚʦʾ ʪʦʯʢʠ ʧʨʦʚʝʜʽʪʴ ʚʽʩʴ ʦʙʝʨʪʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʽʥʩʪʨʫʤʝʥʪ ʆʩʝʚʘ ̫ʣʠʥʠ̫ . ʇʦʙʫʜʫʡʪʝ ʧʨʷʤʦʢʫʪʥʠʢ ʽʟ 

ʟʘʢʨʫʛʣʝʥʠʤʠ ʪʦʨʮʤ̫ʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪ ʇʨʷʤʘʷ ʧʨʦʨʝʟʴ  ̔

ʚʢʘʞʽʪʴ ʨʦʟʤʽʨʠ ʟʛ̔ ʜʥʦ ʨʠʩʫʥʢʘ. 
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ɺʠʙʝʨʽʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʦʩʦɹʚʫ ʣʥ̔̔  ʁ ʥʝʩʢʽʥʯʝʥʥʦʾ ʜʦʚʞʠʥʠ. ʅʘ 

ʧʘʥʝʣʽ ʥ̔ʩʪʨʫʤʝʥʪʽʚ ʕʣʝʤʝʥʪ  r ʚʠʙʝʨ̔ ʪʴ ʽʥʩʪʨʫʤʝʥʪ ʇʦʚʝʨʥʫʪʘʷ 

ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ. ʇʝʨʝʡʤʝʥʫʡʪʝ ʝʣʝʤʝʥʪ ʚ ʆʙʜ̔. 
 
 

 
 

 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʪʝ, ʦɦ ʚ ʪʝʮʽ ʊʚʝʨʜʳʝ ʪʝʣʘ ʨʦʟʤʽʫɦ ʪʁɹʩ̫ ʪʽʣʘ, a 

ʪʘʢʦʞ ʚʢʘʟʘʥʘ ʢʣ̔ɹʢ̔ ʩʪʴ ʪʣ̔, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʪʝʮʽ (2). ʊ̔ʣʘ ʤʦʞʥʘ ʟʣʠʪʠ 

ʘʙʦ ʦʙ'ʻʜʥʘʪʠ ʧʽʟʥʽʰʝ, ʩʪʚʦʨʠʚhʠ ʪʠʤ ʩʘʤʠʤ ̒ ʜʠʥʝ ʪʚʝʨʜʝ ʪʣ̔ʦ. 
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ɽʣʝʤʝʥʪ ʉʧʠʮ ̫ ʩʪʚʦʨʶʪ̒ʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘ ʇʦ 

ʪʨʘʝʢʪʦʨʠʠ. ɽʣʝʤʝʥʪ ʇʦ ʪʨʘʝʢʪʦʨʠʠ ʜʘʚʠʪʴ ʥʘ ʟʘʤʢʥʝʥʠʡ ʢʦʥʪʫʨ 

ʇʨʦʬʠʣɹ ʫʟʜʦʚʞ ʚʜ̔ʢʨʠʪʦʛʦ ʢʦʥʪʫʨʫ ʇʫʪɹ. 

ʋ ʧʦʣʝ ʧʦh ʫʢʫ ɼʝʨʝʚʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠ̫   ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʚʦʨʝʥʠʭ ʝʩʢʽʟ̔ ʚ ʫʚʝʜʽʪʴ ʙʫʢʚʫ " "ɻ  ̔ʥʘʪʠʩʥʽʪʴ ʥʘ ʟʥʘʯʦʢ 

 ʥʘʜ ʧʦʣʝʤ ʧʦʫhʢʫ. Haʪʠʩʥʽʪɹ ʥʘ ʟʥʘʯʦʢ ʝʩʢʽʟʫ ʝʣʝʤʝʥʪʫ ʉʪyʧʠʮ̫ 

ʦɦʙ ʚʽʜoʙpaʟʠʪʠ ʡʦʛʦ. ʇʦʚʪʦʨʽʪʴ ʘʥʘʣʦʛʽʯʥʫ ʦʧʝʨʘʮʽʶ  ̔ʜʣ ̫ʝʣʝʤʝʥʪʫ 

ʆʙʽʜ. 
 
 

 

ɿʘʢʨʠʡʪʝ ʧʦʣʝ ʬ̔ʣʴʪʨʫ ɼʝʨʝʚʘ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠ̫, ʧʦʪʽʤ ʟʘʢʨʠʡʪʝ ʡ 

ʩʘʤʫ ʧʘʥʝʣɹ. 
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ʉʪʚʦʨʽʪʴ ʥʦʚʠʡ ʝʩʢʽʟ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʧʣʦɦ ʠʥʫ ʜʣʷ ʧʦʙʫʜʦʚ 

ʉʧʨʘʚʘ. ɿʘʤʽʥʪ̔ ɹ ʨʝʞʠʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ Heʚʠʜʠʤʳe ʣʠʥʠʠ 

ʦʪʦʙʨʘʞʘʶʪʩ.̫ 
 
 

 
 

 

ʇʨʦʚʝʜʽʪʴ ʛʦʨʠʟʦʥʪʘʣɹʥʫ ʣ̔ ʥ̔ʁ, ʢoʪpa ʧʦʯʠʥʘʻʪʴʩ̫ ʚ̔ ʜ ʦʩʦɹʚʦʾ ʣʥ̔̔ ʾ 

ʫʩʝʨʝʜʠʥʽ ʤʝʞ ʝʣʝʤʝʥʪʫ ʉʪyʧʠʮ̫ ̔  ʜʦʪʠʯʥʫ ʜʦ ʥʝʾ ʜʫʛʫ. 
 
 

 

ʇʨʦʜʦʚʞʫʁ ʯʠ ʧʦʙʫʜʦʚʫ ʣʥ̔̔ ʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ ʃʠʥʠ̫, 

ʧʦʙʫʜʫʡʪʝ ʜʨʫʛʫ ʜʫʛʫ, ʜʦʪʠʯʥʫ ʜʦ ʧʝʨʰʦʾ,  ̔ʛʦʨʠʟʦʥʪʘʣɹ ʥʫ ʣʥ̔ʁ̔ , ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ ʥʠʞʯʝ. 
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ʇʝʨʝʪʷʛʥʽʪʴ ʣʽʚʫ ʢʽʥʮʝʚʫ ʪʦʯʢʫ ʣ̔ʥ̔ ʾ ʥʘ ʪʦʯʢʫ ʝʩʢʽʟʫ ʝʣʝʤʝʥʪʘ ʆʙʜ̔. 

ʇʨʠ ʮʦɹʤʫ ʙʫʜʝ ʜʦʜʘʥʠʡ ʚʟʘ̒ʤʦʟʚ'ʷʟʦʢ ʉʦʚʧʘʜʝʥʠʝ. 
 
 

 
 

 

ɼʦʜʘʡʪʝ ɦ ʝ ʦʜʠʥ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʣ̔ʥʽʻʶ ʥʘ ʾ ʾ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʽʥʮ̔ 

ʡ ʮʝʥʪʨʘʣʴʥʦʁ  ʪʦʯʢʦʶ ʜʫʛʠ. 
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ʇʦʚʝʨʥʽʪʴʩʷ ʜʦ ʚ̔ʜʦʙʨʘʞʝʥʥʷ ʚ ʟʘʬʘʨʙʦʚʘʥʦʤʫ ʚʠʜʽ. 

ʉʭʦʚʘʡʪʝ ʝʩʢʽʟʠ ʉʪʫʧʠʮ̫ ʡ ʆʙ̔ʜ, ʢʣʘʮʥʫʚʰʠ ʥʘ ʭʾʥʽʡ ʥʘʟʚʽ ʣʽʚʦʶ 

ʢʥʦʧʢʦʁ  ʤʠh  ̔ʡ ʚʠʙʨʘʚʰʠ ʚʜ̔ʧʦʚʽʜʥʫ ʢʦʤʘʥʜʫ. 

 

ɼʦʜʘʡʪʝ ʥʘ ʜʫʛʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʈʘʚʝʥʩʪʚʦ. 
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ʋʚʽʤʢʥʽʪʴ ʚʽʜʦʙʨʘʞʝʥʥ̫ ʝʩʢʟ̔̔ ʚ ʉʪʫʧʠʮ̫  ʡ ʆʙʽʜ  ̔ʜʦʜʘʡʪʝ ʨʦʟʤʽʨʠ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥ ̫ʬʦʨʤʠ. ɺʠʡʜ̔ʪ ɹ̔ ʟ ʨʝʞʠʤʫ ʧʦʙʫʜʦʚʠ ʝʩʢʽʟʫ. 
 
 

 

ɼʣʷ  ʩʪʚʦʨʝʥʥ̫   ʧʨʦʬʽʣʁ   ʉʧʠʮʽ  ʚʠʙʨʘʪʠ  ʧʣʦɦ ʠʥʫ  ʜʣʷ  ʧʦʙʫʜʦʚ 

ʉʧʝʨʝʜʠ. 

ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ʕʣʣʠʧʩ  ̔ʨʦʟʪʘʰʫʡʪʝ ʮʝʥʪʨʘʣʥɹʫ ʪʦʯʢʫ ʥʘ ʢʽʥʮʽ 

ʣʥ̔̔ ʾ. ʇʝʨʝʤʩ̔ʪʽʪʴ ʢʫʨʩʦʨ ʚʽʜ ʮʝʥʪʨʫ ʡ ʨʦʟʪʘhʫʻʪʝ ʛʦʣʦʚʥʫ ʡ ʤʘʣʫ ʦʩ̔. 
 
 

 
 

 

ɼʦʜʘʡʪʝ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ, ʦɦʙ ʮʝʥʪʨʘʣɹ ʥʘ ʪʦʯʢʘ ʡ ʦʜʥʘ ʽʟ ʪʦʯʦʢ 

ʛʦʣʦʚʥʦʾ ʦʩʽ ʙʫʣʠ ʨʦʟʪʘʦhʚʘʥ̔ ʛʦʨʠʟʦʥʪʘʣɹ ʥʦ. ɼʦʜʘʡʪʝ ʨʦʟʤʽʨʠ, ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ. 
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ɿʘʢʨʠʡʪʝ ʝʩʢʟ̔. 

ɺʠʙʝʨʽʪʴ ɹʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʧʘʥʝʣ̔ 

ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪr. 
 
 

 
 

 

ʅʘʟʚ̔ ʪʴ ʥʦʚʠʡ ʝʣʝʤʝʥʪ ʉʧʠʮ̫ . 

ɺʜ̔ʦʙʨʘʟʽʪʴ ʪʠʤʯʘʩʦʚ̔ ʦʩʽ, ʚʠʙʨʘʚʰʠ ʢʦʤʘʥʜʫ ɺʨʝʤʝʥʥr ʝ ʦʩʠ ʟ 

ʧʘʥʝʣʽ ɺʠʜ. 
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ʉʪʚʦʨʽʪʴ ʢʨʫʛʦʚʠʡ ʤʘʩʠʚ ʝʣʝʤʝʥʪʘ ʉʧʠʮ̫ , ʥʘʪʠʩʥʫʚʰʠ ʢʥʦʧʢʫ 

ʂʨʫʛʦʚʦʡ ʤʘʩʩʠʚ  ̔ ʚʠʙʨʘʚhʠ ʜʣ ̫ ʤʘʩʠʚʫ ʪʠʤʯʘʩʦʚʫ ʚʽʩʴ ʷʢ ʮʝʥʪʨ 

ʦʙʝʨʪʘʥʥ̫ . 

ʋʩʪʘʥʦʚʽʪʴ ʜʣ̫ ʧʘʨʘʤʝʪʨʘ ʂʦʣʠʯʝʩʪʚʦ ʵʢʟʝʤʧʣʷʨʦʚ ʟʥʘʯʝʥʥ ̫3  ̔

ʈʘʚʥʳʡ h ʘʛ. 
 

 

 

ɼʣʷ ʟʘʚʝʨh ʝʥʥ̫ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣ̔ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ ʟʘʦʢʨʫʛʣʝʥʥʷ ʚ 

ʟ'ʻʜʥʘʥʥʭ̫ ʝʣʝʤʝʥʪʽʚ ʉʧʠʮ ̫ ʜʦ ʝʣʝʤʝʥʪʽʚ ʆʙʽʜ  ̔ ʉʪʫʧʠʮ ,̫ 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ̔ ʥʩʪʨʫʤʝʥʪ ʉʢʨʫʛʣʝʥʠʝ. ʈʘʜʽʫʩ ʟʘʦʢʨʫʛʣʝʥ ɹʚʠʙʝʨ̔ʪ ɹʫ 

ʤʝʞʘʭ 2,5-5 ʤʤ. 
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ʇʨʠʪʫʧʽʪʴ ʛʦʩʪʨʽ ʢʨʘʡʢʠ ʩʪʫʧʠʮ ̔ʬʘʩʢʦʁ , ̫ ʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ. 
 

 

 
 

ɿʙʝʨʝʞʽʪʴ ʬʘʡʣ ʫ ʩʚʦʾ ʡ ʪʝʮ̔. 
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ʂʆʅʊʈʆʃʔʅɯ ʇʀʊɸʅʅʗ: 

1. ʏʦʤʫ ʦʩʦɹʚʘ ʣʥ̫̔̔  ʚ ʧʝʨh ʦʤʫ ʝʩʢ̔ ʟʽ ʟʤʽʥʠʣʘ ʢʦʣʽʨ ʟ ʩʠʥʴʦʛʦ ʥʘ 

ʯʦʨʥʠʡ?? 
2. ɿ ʷʢʦʁ  ʤʝʪʦʶ ʧʨʠ ʧʨʦʩʪʘʚʣ̫ʥʥ̔ ʨʦʟʤʽʨʽʚ ʥʘ ʝʩʢʟ̔̔ ʉʪʫʧʠʮ̔ 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʪɹ ʢʣʘʚ̔h ʫ Shif t? 

3. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʶʁʪ ɹʝʣʝʤʝʥʪ ʜʝʪʘʣ̔ ʉʪʫʧʠʮ ?̫ 

4. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʶʁʪ ɹʝʣʝʤʝʥʪ ʜʝʪʘʣ ̔ʆʙʽʜ? 
5. ʗʢʠʤ ̔ ʥʩʪʨʫʤʝʥʪʦʤ ʪʘʢʦʞ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʫʛʠ? 

6. ʗʢ̔   ʚʟʘʻʤʦʟʚôʷʟʢʠ  ʥʘʢʣʘʜʘʣʠ  ʥʘ  ʝʣʝʤʝʥʪʠ  ʝʩʢʽʟʫ  ʧʨʠ  ʧʦʙʫʜʦʚʽ 

ʝʣʝʤʝʥʪʘ ʜʝʪʘʣ ̔ʉʧʠʮ̫? 

7. ʉʢ̔ ʣʴʢʠ ʝʩʢʽʟ̔ ʚ ʩʪʚʦʨʶʚʘʣʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʝʣʝʤʝʥʪʘ ʜʝʪʘʣ̔ ʉʧʠʮ̫? 

8. ʗʢʠʡ ʽʥʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʝʣʝʤʝʥʪʘ ʜʝʪʘʣ ̔

ʉʧʠʮ̫? 
9. ʗʢʠʡ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʣʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʝʣʝʤʝʥʪʘ ʜʝʪʘʣ̔ ʉʧʠʮ̫? 

10. ɿ ̫ ʢʦʁ  ʤʝʪʦʶ ʩʪʚʦʨʶʚʘʣʠ ʜʦʜʘʪʢʦʚʫ ʚʽʩʴ? 

11. ʗʢʠʡ ʥ̔ʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʽʣʴʢʦʭ 

ʝʣʝʤʝʥʪʽʚ ʉʧʠʮ̫? 

12. ʗʢ ʨʦʟʤʽʩʪʠʪʠ ʝʣʝʤʝʥʪʠ ʤʘʩʠʚʫ ʥʘ ʟʘʜʘʥʽʡ ʚʽʜʩʪʘʥʽ? 

13. ʗʢ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʤʽʩʪʠʪʠ ʝʣʝʤʝʥʪʠ ʤʘʩʠʚʫ? 

14. ʅʘʟʚ̔ ʪʴ ʤʝʪʫ ʩʪʚʦʨʝʥʥʷ ʟʘʦʢʨʫʛʣʝʥ ɹ ʤ̔ ʞ ʝʣʝʤʝʥʪʘʤʠ ʜʝʪʘʣ ̔
ʉʪʫʧʠʮ̫ , ʉʧʠʮ ̫ʪʘ ʆʙʜ̔? 

15. ʗʢʝ ʧʨʠʟʥʘʯʝʥʥ ̫ʬʘʩʢʠ ʥʘ ʝʣʝʤʝʥʪ̔ ʜʝʪʘʣ̔ ʉʪʫʧʠʮ ?̫ 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ6 
 
 

ȷɘɈɔɖɋɓɓɥ ɒɔɊɋɑɫ ɕɖəɌɎɓɎ 
 
 
 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʝʡ ʪʠʧʫ 

çʧʨʫʞʠʥʘè, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʤʦʞʣʠʚʦʩʪʽ 3-D ʤʦʜʝʣʁ ʚʘʥʥ̫ ʧʨʦʛʨʘʤʠ 

SolidWorks. 
 
 

ȵɔɖɥɊɔɐ ɈɎɐɔɓɆɓɓɥ ɖɔɇɔɘɎ 
 
 

ʉʪʚʦʨʶ̒ʤʦ ʥʦʚʠʡ ʝʩʢʽʟ ʥʘ ʧʣʦɦʠʥ ̔ʉʧʝʨʝʜʠ. ʉʪʚʦʨʶ̒ʤʦ ʢʦʣʦ ʪʘ 

ʟʘʜʘʻʤʦ ʡʦʛʦ ʜʽʘʤʝʪʨ, ʥʘʧʨʠʢʣʘʜ, 38 ʤʤ. ʇʝʨʝʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣ ɹ

ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪʳ ̔  ʚ ʤʝʥʁ  ʂʨʠʚʳʝ ʥʘʪʠʩʢʘʤ̒ʦ ʢʥʦʧʢʫ ɻʝʣʠʢʦʠʜ 

ʠ ʩʧʠʨʘʣʠ. 

ʋ ʤʝʥʝʜʞʝʨʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʉʧʠʨʘʣʴ ʦʙʠʨʘʻʤʦ ʫ ʚʢʣʘʜʮʽ 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʝʩ ʧʫʥʢʪ ɺʳʩʦʪʘ ʠ ʚʨʘɦ ʝʥʠʝ. ʋ ʚʢʣʘʜʮʽ ʇʘʨʘʤʝʪʨ  r

ʦʙʠʨʘʻʤʦ ʧʦʩʪʽʡʥʠʡ ʢʨʦʢ, ʚʢʘʟʫ̒ ʤʦ ʚʠʩʦʪʫ 20 ʤʤ, 4,5 ʦʙʝʨʪʽʚ ʪʘ 

ʧʦʯʘʪʢʦʚʠʡ ʢʫʪ ï 0Á. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʚʦʜʠʤʦ ʩʧ̔ʨʘʣɹ ʫ ʪʨʠʚʠʤ̔ ʨʥʝ ʟʦʙʨʘʞʝʥʥ.̫ ʅʘ ʧʘʥʝʣ ̔

ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪ  r ʚ ʤʝʥ  ʁ ʉʧʨʘʚʦʯʥʘ̫ ʛʝʦʤʝʪʨʠʷ ʦʙʠʨʘ̒ʤʦ 

ʽʥʩʪʨʫʤʝʥʪ ʇʣʦʩʢʦʩʪɹ. ʂʣʘʮʘ̒ʤʦ ʚʢʘʟʽʚʥʠʢʦʤ ʤʠʰʽ ʩʧʦʯʘʪʢʫ ʧʦ ʢʨʘʡʮʽ 

ʩʧʽʨʘʣʽ, ʘ ʧʦʪʽʤ ï ʥʘ ʩʘʤʽʡ ʩʧʽʨʘʣ.̔ 
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ʅʘ ʧʣʦʱʠʥʽ ʩʪʚʦʨʶ̒ʤʦ ʢʦʣʦ ʜʘ̔ʤʝʪʨʦʤ 3 ʤʤ. 
 
 

 
 
 

ʂʣʘʮʘʤ̒ʦ ʣʽʚʦʁ  ʢʥʦʧʢʦʁ  ʤʠh  ̔ʧʦ ʮʝʥʪʨʫ ʢʦʣʘ, ʥʘʪʠʩʢʘʻʤʦ ʢʣʘʚʽhʫ 

Ctrl  ʪʘ ʢʣʘʮʘ̒ʤʦ ʣʽʚʦʶ ʢʥʦʧʢʦʁ  ʤʠh  ̔ ʧʦ ʩʧ̔ʨʘʣ̔ . ʋ ʤʝʥʝʜʞʝʨ̔ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʉʚʦʡʩʪʚʘ ʦʙʠʨʘʻʤʦ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʊʦʯʢʠ ʧʨʦʥʟʘʥʠ̫ . 
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ɺʠʭʦʜʠʤʦ ʟ ʝʩʢʽʟʫ ʪʘ ʥʘ ʧʘʥʝʣ̔ ʥ̔ʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪʳ ʦʙʠʨʘ̒ʤʦ 

ʽʥʩʪʨʫʤʝʥʪ ɹʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ ʧʦ ʪʨʘʝʢʪʦʨʠʠ. ɺ ʤʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʇʦ ʪʨʘʝʢʪʦʨʠʠ ʫ ʚ̔ ʢʥʽ ʇʨʦʬʠʣɹ ʚʢʘʟʫʻʤʦ ʕʩʢʠʟ2, ʘ ʫ 

ʚʢ̔ʥ ̔ʄʘʨʰʨʫʪ ï ʉʧʠʨʘʣɹ1. 
 
 

 
 
 

ɺʠʡʜʝʤʦ ̔ ʟ ʝʩʢʟ̔ʫ ʪʘ ʩʪʚʦʨʠʤʦ ʪʨʠʚʠʤʽʨʥʠʡ ʝʩʢʽʟ. 
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ʇʨʦʚʝʜʝʤʦ ʚʝʨʪʠʢʘʣʴʥʫ ʦʩʦɹʚʫ ʣʥ̔̔  ʁʟ ʮʝʥʪʨʘ ʢʦʣʘ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʝʩʢʽʟʫ. 
 
 

 
 

 

ʋʪʚʦʨʶʤ̒ʦ ʚʟʘ̒ʤʦʟʚ'ʷʟʢʠ ʚʝʨʭʥʦɹʾ ʪʦʯʢʠ ʩʪʚʦʨʝʥʦʾ ʜʦʧʦʤʽʞʥʦʾ 

ʣʥ̔̔ ʾ ʟ ʧʣʦʱʠʥʦʶ ʢʦʣʘ (ʅʘ ʧʣʦʩʢʦʩʪʠ) ʪʘ ʾ ʾ ʟ ʢʦʣʦʤ (ʂʦʥʮʝʥʪʨʠʯʥʳʡ) ʟ 

ʚʠʢʦʨʠʩʪʘʥʥ̫ ʤ ʢʣʘʚʽʰʽ Ctrl . 
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ɹʫʜʫʻʤʦ ʟ ʮʝʥʪʨʘ ʢʦʣʘ ʜʫʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥ̫ ʤ ̔ʥʩʪʨʫʤʝʥʪʫ ʃʠʥʠ̫ . 
 
 

 
 
 

ʋʪʚʦʨʶʤ̒ʦ ʚʟʘ̒ ʤʦʟʚ'ʷʟʢʠ ʥʠʞʥʴʦʾ ʪʦʯʢʠ ʜʫʛʠ ʟ ʜʦʧʦʤʽʞʥʦʁ  ʣʥ̔̒̔  ʁ

(ʂʘʩʘʪʝʣɹ ʥʡr) ʪʘ ʚʝʨʭʥʦɹʾ ʪʦʯʢʠ ʟ ʮʝʥʪʨʦʤ ʧʦʙʫʜʦʚ (ɺʜʦʣʴ Z) ʟ 

ʚʠʢʦʨʠʩʪʘʥʥ̫ ʤ ʢʣʘʚʽʰʽ Ctrl . 
 
 

 



64  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʉʪʚʦʨʶ̒ʤʦ ʚʟʘ̒ʤʦʟʚ'ʷʟʦʢ ʇʘʨʘʣʣʝʣʴʥʳʡ ʜʫʛʠ ʟ ʧʣʦɦ ʠʥʦʁ  
ʉʧʝʨʝʜʠ. 
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ɿ ʢʽʥʮʷ ʜʫʛʠ ʧʨʦʚʦʜʠʤʦ ʚʝʨʪʠʢʘʣʴʥʠʡ ʚʽʜʨʽʟʦʢ ʜʦʥʠʟʫ ʪʘ ʩʪʚʦʨʁ ʻʤʦ 

ʤʽʞ ʥʠʤʠ ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʂʘʩʘʪʝʣʴʥr ʡ. 

ɼʣʷ ʧʦʜʘʣɹ ʠhʭ ʧʦʙʫʜʦʚ ʙʘʞʘʥʦ ʨʦʟʚʝʨʥʫʪʠ ʟʦʙʨʘʞʝʥʥʷ ʩʧʽʨʘʣ ̔

ʪʘʢʠʤ ʯʠʥʦʤ, ʦɦʙ ʾʾ ʧʝʨʝʜʥʽ ʩʪʦʨʦʥʠ ʚʠʪʢʽʚ ʤʘʡʞʝ ʧʝʨʝʢʨʠʚʘʣʠ ʟʘʟʦʨʠ 

ʟʘ ʥʠʤʠ. ʎʝ ʜʘʩʪ ɹ ʟʤʦʛʫ ʧʨʦʛʨʘʤ ̔ Solidworks ʘʚʪʦʤʘʪʠʯʥʦ ʟʤʽʥʠʪʠ 

ʧʣʦʱʠʥʫ ʧʦʜʘʣʴhʠʭ ʧʦʙʫʜʦʚ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʝʩʢʟ̔̔ . ʇʽʜ ʯʘʩ ʧʦʙʫʜʦʚ ʧʽʜ 

ʢʫʨʩʦʨʦʤ  ʚʠʩʚʽʯʫ ʪʁɹ ʩʷ  ʧʦʟʥʘʯʝʥʥʷ  ʦʩʝʡ  ʢʦʦʨʜʠʥʘʪ,   ʚʟʜʦʚʞ  ʢ̫ʠʭ 

ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʙʫʜʦʚʘ ʝʣʝʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʚ ʢ̔ʥʮʝʚ̔ ʡ ʪʦʯʮʽ ʦʩʪʘʥʥʦɹʛʦ 

ʧʦʙʫʜʦʚʘʥʦʛʦ ʝʣʝʤʝʥʪʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʣʦʢʘʣɹʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ, 

ʪʦʤʫ  ʟʚʝʨʪʘʡʪʝ  ʫʚʘʛʫ  ʥʘ  ʪʝ,  ʷʢʽ  ʦʩʽ  ʘʢʪʠʚʥʽ  (ʟʦʙʨʘʞʝʥʽ  ʯʝʨʚʦʥʠʤ 

ʢʦʣʴʦʨʦʤ) ʚ ʣʦʢʘʣɹ ʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʦʯʘʪʢʫ ʧʦʙʫʜʦʚʠ 

ʝʣʝʤʝʥʪʫ. 
 
 

 
 
 

ɹʫʜʫʻʤʦ ʚʽʜʨʽʟʦʢ ʪʘ ʜʫʛʠ, ̫ ʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ ʥʠʞʯʝ. 
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ʉʪʚʦʨʶ̒ʤʦ ʤʽʞ ʚ̔ ʜʨ̔ ʟʢʘʤʠ ʪʘ ʜʫʛʘʤʠ ʚʟʘ̒ʤʦʟʚ'ʷʟʦʢ ʂʘʩʘʪʝʣʴʥʳʡ. 

ʉʪʚʦʨʶ̒ʤʦ ʚʟʘ̒ʤʦʟʚ'ʷʟʦʢ ʤʽʞ ʪʦʯʢʘʤʠ ʟʦʚʥʽhʥʦɹʾ ʜʫʛʠ ɺʜʦʣʴ Y. ʇʦʪʽʤ 

ʟʘʜʘʻʤʦ ʨʦʟʤʽʨʠ ʚʽʜʨʽʟʢʽʚ ʪʘ ʜʫʛ, ̫ ʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ ʥʠʞʯʝ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʠʭʦʜʠʤʦ ʟ ʪʨʠʚʠʤʽʨʥʦʛʦ ʝʩʢʽʟʫ. 

ɺʠʜʽʣʷ̒ʤʦ ʇʣʦʩʢʦʩʪɹ1 ʚ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫʁ ʚʘʥʥ̫, ʢʣʘʮʘʤ̒ʦ ʣʽʚʦʶ 

ʢʣʘʚʽʰʝʁ  ʤʠh  ̔ʧʦ ʪʦʨʮʝʚʽʡ ʛʨʘʥ̔ ʩʧʽʨʘʣ,̔ ʩʪʚʦʨʶ̒ ʤʦ ʥʦʚʠʡ ʝʩʢʽʟ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ̔ ʥʩʪʨʫʤʝʥʪʫ ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʙ̡ ʝʢʪʦʚ. 
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ʆʪʨʠʤʫʻʤʦ ʝʩʢʽʟ ʢʦʣʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʤʦ ʜʣʷ ʟʘʚʝʨh ʝʥʥʷ 

ʧʦʙʫʜʦʚʠ ʛʘʯʢʘ ʧʨʫʞʠʥʠ, ʚʠʢʦʨʠʩʪʘʚʰʠ ʽʥʩʪʨʫʤʝʥʪ 

ɹʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ ʧʦ ʪʨʘʝʢʪʦʨʠʠ ʟ ʧʘʥʝʣ ̔ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪ .r 

ʂʦʣʦ ʚʢʘʟʫʤ̒ʦ ̫ ʢ ʧʨʦʬʣ̔ɹ ʛʘʯʢʘ, ʘ ʪʨʠʚʠʤʽʨʥʠʡ ʝʩʢʽʟ ï ̫ ʢ ʪʨʘʻʢʪʦʨ̔ ʶ. 
 
 

 



68  

ɼʨʫʛʠʡ ʛʘʯʦʢ ʧʨʫʞʠʥʠ ʙʫʜʫ̒ ʤʦ ʪʘʢʠʤ ʩʘʤʠʤ ʩʧʦʩʦʙʦʤ, ʧʦʯʠʥʘʁ ʯʠ 

ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʝʩʢʽʟʫ. 
 
 

 
 

 
 
 
 
 

ʂʆʅʊʈʆʃʔʅɯ ʇʀʊɸʅʅʗ: 

1. ʗʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩ ̫ ʜʣ ̫ ʧʦʙʫʜʦʚʠ ʦʩʥʦʚʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʜʝʪʘʣ̔? 

2. ʗʢʽ ʜʦʜʘʪʢʦʚʽ ̔ ʥʩʪʨʫʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩ̫ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʝʪʘʣ?̔ 

3. ʗʢ̔ ʧʨʠʚôʷʟʢʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩ̫ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʝʪʘʣ̔? 

4. ɿ ̫ ʢʦʁ  ʤʝʪʦʶ ʧʨʦʚʦʜʠʣʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʜʝʪʘʣ̔? 

5. ʅʘʟʚ̔ ʪʴ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʫʞʠʥʠ, ʦɦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩ̫ ʧʨʠ 

ʧʦʙʫʜʦʚʽ ʜʝʪʘʣʽ. 

6. ɼʦ ̫ ʢʦʛʦ ʪʠʧʫ ʧʨʫʞʠʥ ʚʽʜʥʦʩʠʪʴʩʷ ʮ̫ ʧʨʫʞʠʥʘ? 

7. ʗʢ̔ ʚʠʜʠ ʝʩʢʽʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʝʪʘʣʽ? 

8. ʗʢ̔ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʧʨʠ ʧʦʙʫʜʦʚʽ ʜʝʪʘʣʽ? 

9. ʗʢʠʡ ʥ̔ʩʪʨʫʤʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʣ̫ ʧʦʙʫʜʦʚʠ ʥʘʧʨʷʤʥʠʭ ʦʩʝʡ 

ʛʘʯʢʽʚ ʧʨʫʞʠʥʠ? 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ7 
 
 

ȵɔɇəɊɔɈɆ ɞɓɋɐɆ ɘɆ ɏɔɉɔ ɖɔɍɉɔɖɘɐɎ 
 
 

ʄʝʪʘ ʨʦʙʦʪʠ: ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʝʡ ʪʠʧʫ çʰʥʝʢè, 

ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ ʤʦʞʣʠʚʦʩʪʽ 3-D ʤʦʜʝʣʁ ʚʘʥʥʷ ʧʨʦʛʨʘʤʠ SolidWorks. 
 
 

ȵɔɖɥɊɔɐ ɈɎɐɔɓɆɓɓɥ ɖɔɇɔɘɎ 
 
 

ʐʥʝʢ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. ʈʦʟʛʣʥ̫ʝʤʦ 

ʥʘʡʧʨʦʩʪʽh  ̔ʜʚʘ ʩʧʦʩʦʙʠ. 

ʉʧʦʩʽʙ ʧʝʨʰʠʡ. 

ʐʥʝʢ ʩʪʚʦʨʶ̒ʤʦ ʚ ʜʚʘ ʝʪʘʧʠ. 

ɽʪʘʧ ʧʝʨhʠʡ ï ʩʪʚʦʨʶ̒ʤʦ ʚʘʣ (ʪʨʫʙʫ). 

ɼʣʷ ʾʾ ʧʦʙʫʜʦʚʠ ʦʙʠʨʘʻʤʦ ʧʣʦɦʠʥʫ ʉʧʝʨʝʜʠ. ʉʪʚʦʨʶ̒ʤʦ ʢʦʣʦ 

ʜʽʘʤʝʪʨʦʤ 50 ʤʤ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʇʝʨʝʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣɹ ʽʥʩʪʨʫʤʝʥʪʽʚ ʕʣʝʤʝʥʪʳ  ̔ ʥʘʪʠʩʢʘ̒ ʤʦ 

ʢʥʦʧʢʫ ɺʳʪʷʥʫʪʘ ̫ ʙʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ. ʋ ʤʝʥʝʜʞʝʨ ̔ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ɹʦʙʳʰʢʘ-ɺʳʪ̫ʥʫʪɹ1 ʚʢʘʟʫʻʤʦ ʛʣʠʙʠʥʫ ʚʠʪ̫ʛʫʚʘʥʥ ̫ï 2720 ʤʤ. 

ʇʝʨʝʭʦʜʠʤʦ ʥʘ ʚʢʣʘʜʢʫ ʊʦʥʢʦʩʪʝʥʥr ʡ ʕʣʝʤʝʥʪ ʪʘ ʟʘʜʘ̒ ʤʦ 

ʪʦʚɦʠʥʫ ʩʪʽʥʢʠ 3,5 ʤʤ. 
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ɽʪʘʧ ʜʨʫʛʠʡ ï ʩʪʚʦʨʶ̒ʤʦ ʩʪʨʽʯʢʫ h ʥʝʢʘ. 

ʉʪʚʦʨʶ̒ʤʦ ʥʦʚʠʡ ʝʩʢʽʟ ʥʘ ʧʣʦ ʠɦʥ ̔ʉʧʝʨʝʜʠ. ʉʪʚʦʨʶ̒ʤʦ ʝɦ ʦʜʥʝ 

ʢʦʣʦ, ʜʽʘʤʝʪʨ ̫ ʢʦʛʦ ʨʽʚʥʠʡ ʜʽʘʤʝʪʨʫ ʟʦʚʥʽʰʥɹʦʾ ʮʠʣ̔ʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥ̔ . 

ʇʝʨʝʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣɹ ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪʳ  ̔ʚ ʤʝʥʁ  ʂʨʠʚʳʝ 
ʥʘʪʠʩʢʘ̒ ʤʦ ʢʥʦʧʢʫ ɻʝʣʠʢʦʠʜ ʠ ʩʧʠʨʘʣʠ. 

 
 

 
 
 

ɺ ʤʝʥʁ  ʆʨʠʝʥʪʘʮʠʷ ʚʠʜʦʚ ʦʙʨʘʪʠ ʚʠʜ ʀʟʦʤʝʪʨʠ .̫ ʋ ʤʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʉʧʠʨʘʣʴ ʦʙʠʨʘʻʤʦ ʫ ʚʢʣʘʜʮʽ ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʝʩ ʧʫʥʢʪ 

ɺʳʩʦʪʘ ʠ ʰʘʛ. ʋ ʚʢʣʘʜʮ ̔ ʇʘʨʘʤʝʪʨʳ ʦʙʠʨʘ̒ʤʦ ʧʦʩʪʽʡʥʠʡ ʢʨʦʢ, 

ʚʢʘʟʫʻʤʦ ʚʠʩʦʪʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʜʦʚʞʠʥʽ ʜʝʪʘʣ,̔ ʢʨʦʢ ï 160 ʤʤ ʪʘ 

ʧʦʯʘʪʢʦʚʠʡ ʢʫʪ ï 0Á. 
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ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʟʙʽʣʴʰʫʻʤʦ ʤʘʩʰʪʘʙ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʠʞʥʦɹʾ ʯʘʩʪʠʥʠ 

ʪʨʫʙʠ. 

ʉʪʚʦʨʁʻʤʦ ʥʦʚʠʡ ʝʩʢʽʟ ʥʘ ʧʣʦʱʠʥʽ ʉʚʝʨʭʫ. 

ɺʠʢʦʥʘʻʤʦ ʦʜʥʫ ʟ ʜʚʦʭ ʧʦʙʫʜʦʚ: 
1. ɹʫʜʫʻʤʦ ʧʨʷʤʦʢʫʪʥʠʢ ʜʦʚʽʣʴʥʠʭ ʨʦʟʤʽʨʽʚ. 

 

ʉʫʤʽʩʪʠʤʦ ʣʽʚʠʡ ʙʽʢ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟ ʟʦʚʥʽʰʥɹʦʁ  ʧʦʚʝʨʭʥʝʶ ʪʨʫʙʠ 

ʪʘ ʾ ʭ ʥʠʞʥʽ ʦʩʥʦʚʠ. 
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2. ʇʦʙʫʜʦʚʫ ʜʦʚ̔ ʣʴʥʦʛʦ ʧʨʷʤʦʢʫʪʥʠʢʘ ʧʦʯʥʝʤʦ ʚʽʜ ʟʦʚʥʽʰʥɹʦʾ 

ʧʦʚʝʨʭʥʽ ʪʨʫʙʠ. 
 
 

 
 
 

ʇʽʩʣ̫ ʧʦʙʫʜʦʚʠ ʧʨʷʤʦʢʫʪʥʠʢʘ ʟ ʮʝʥʪʨʫ ʧʦʙʫʜʦʚ ʧʨʦʚʦʜʠʤʦ ʦʩʦɹʚʫ 

ʣʥ̔ʁ̔ . 
 
 

 
 
 

ɺʢʘʟʫʻʤʦ ʚʠʩʦʪʫ ʧʨʷʤʦʢʫʪʥʠʢʘ ï 3 ʤʤ, ʪʘ ʟʦʚʥʽhʥ̔ʡ ʜʽʘʤʝʪʨ h ʥʝʢʘ 

ï 220 ʤʤ. 
 
 

 
 
 

ɺʠʭʦʜʠʤʦ ʟ ʝʩʢʽʟʫ ʪʘ ʥʘ ʧʘʥʝʣ̔ ̔ ʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪ rʥʘʪʠʩʢʘ̒ ʤʦ 

ʢʥʦʧʢʫ ɹʦʙʳʰʢʘ/ʦʩʥʦʚʘʥʠʝ ʧʦ ʪʨʘʝʢʪʦʨʠʠ. ɺ ʤʝʥʝʜʞʝʨʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʇʦ ʪʨʘʝʢʪʦʨʠʠ ʫ ʚʢ̔ʥ ̔ʇʨʦʬʠʣɹ ʚʢʘʟʫʻʤʦ ʕʩʢʠʟ3, ʘ ʫ ʚʢ̔ʥ ̔ʄʘʨʰʨʫʪ ï 

ʩʧʽʨʘʣʴ. 
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ʈʦʟʛʣʥ̫ʝʤʦ ʦʪʨʠʤʘʥʫ ʤʦʜʝʣɹ . ɼʣ ̫ ʮʦɹʛʦ ʚ ʤʝʥʁ  ʆʨʠʝʥʪʘʮʠ̫ 

ʚʠʜʦʚ ʦʙʠʨʘʻʤʦ ʢʦʤʘʥʜʫ ʀʟʦʤʝʪʨʠ̫. ɿʙ̔ ʣʴhʫ̒ʤʦ ʟʦʙʨʘʞʝʥʥʷ ʥʠʞʥɹʦʾ 

ʯʘʩʪʠʥʠ h ʥʝʢʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ̔ ʥʩʪʨʫʤʝʥʪʫ ʋʚʝʣʠʯʠʪ ɹɻ ʣʝʤʝʥʪ ʚʠʜʘ. 
 
 

 

ʄʠ ʙʘʯʠʤʦ, ʦɦ ʟʦʚʥʽʰʥ̫ ʢʨʘʡʢʘ ʩʪʨʽʯʢʠ ʩʧʽʚʧʘʜʘʻ ʟ ʥʠʞʥʤ̔ ʢʨʘʻʤ 

ʪʨʫʙʠ. 

ʈʦʟʚʝʨʥʝʤʦ h ʥʝʢ, ɦ ʦʙ ʧʦʙʘʯʠʪʠ ʧʨʦʪʠʣʝʞʥʠʡ ʡʦʛʦ ʙʽʢ. 
 
 
 
 
 
 
 
 
 
 
 
 

ɿʦʚʥʽʰʥ̫ ʛʨʘʥʴ ʩʪʨʽʯʢʠ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʪʨʫʙʠ, ʪʦʤʫ ʾʾ ʥʝʦʙʭʽʜʥʦ 

"ʟʨ̔ ʟʘʪʠ". 
ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥ ̔h ʥʝʢʘ ʧʨʦʚʦʜʠʤʦ ʦʩʴʦʚʫ ʣ̔ ʥʽ.ʁ 
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ɹʫʜʫʻʤʦ ʇʨʷʤʦʫʛʦʣʴʥʠʢ ʠʟ ʮʝʥʪʨʘ. ʉʫʤ̔ ʘɦ̒ʤʦ ʡʦʛʦ ʮʝʥʪʨ ʟ 

ʦʩʦɹʚʦʁ  ʣʥ̔̒̔ ʶ, ʥʠʞʥʁ  ʦʩʥʦʚʫ ï ʟ ʚʝʨʭʦʤ ʪʨʫʙʠ, ʘ ʧʨʘʚʠʡ ʙʽʢ ï ʟ 

ʟʦʚʥʽʰʥɹʦʁ  ʢʨʘʡʢʦʁ  ʩʪʨʽʯʢʠ. 
 
 
 
 
 
 
 
 
 
 
 
 

ɺʠʭʦʜʠʤʦ ʽʟ ʝʩʢʽʟʫ, ʚʠʜʽʣʷʻʤʦ ʩʪʚʦʨʝʥʠʡ ʝʩʢʽʟ ʪʘ ʥʘ ʧʘʥʝʣ ̔

ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪ  r ʥʘʪʠʩʢʘ̒ ʤʦ ʢʥʦʧʢʫ ɺr ʪʷʥʫʪʳʡ ʚ ʨrʝʟ. 

ɿʘʜʘʻʤʦ ʥʘʧʨʷʤ ʚʠʨʟ̔ʫ ʪʘ ʡʦʛʦ ʛʣʠʙʠʥʫ. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

ʆʪʨʠʤʫʻʤʦ ʙʘʞʘʥʠʡ ʨʝʟʫʣʴʪʘʪ. 
 
 
 
 
 
 
 
 
 
 

 

ɻʦʩʪʨʫ ʢʨʘʡʢʫ ʧʨʠʪʫʧʠʪʠ ʬʘʩʢʦʁ  ʘʙʦ ʟʘʦʢʨʫʛʣʝʥʥʷʤ. 
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ʉʧʦʩʽʙ ʜʨʫʛʠʡ. 

ʐʥʝʢ ʩʪʚʦʨʶ̒ʪʩɹ̫ ʪʘʢʦʞ ʚ ʜʚʘ ʝʪʘʧʠ. 

ʅʘ ʧʝʨhʦʤʫ ʝʪʘʧ̔ ʩʪʚʦʨʶ̒ʤʦ ʚʘʣ ʘʥʘʣʦʛʽʯʥʦ ʧʝʨh ʦʤʫ ʩʧʦʩʦʙʫ. 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧ̔ ʩʪʚʦʨʶʤ̒ʦ ʚʠʪʦʢ ʩʪʨʽʯʢʠ h ʥʝʢʘ. 

ɼʣʷ ʾʾ ʧʦʙʫʜʦʚʠ ʦʙʠʨʘʻʤʦ ʧʣʦɦʠʥʫ  ʉʧʝʨʝʜʠ. ʉʪʚʦʨʶ̒ʤʦ ʢʦʣʦ 

ʜʽʘʤʝʪʨʦʤ 57 ʤʤ. 

ʇʝʨʝʭʦʜʠʤʦ ʥʘ ʧʘʥʝʣɹ ʽʥʩʪʨʫʤʝʥʪ̔ ʚ ʕʣʝʤʝʥʪʳ  ̔ʚ ʤʝʥʁ  ʂʨʠʚʳʝ 

ʥʘʪʠʩʢʘ̒ ʤʦ ʢʥʦʧʢʫ ɻʝʣʠʢʦʠʜ ʠ ʩʧʠʨʘʣʠ. 

ɺ ʤʝʥʁ  ʆʨʠʝʥʪʘʮʠʷ ʚʠʜʦʚ ʦʙʨʘʪʠ ʚʠʜ ʀʟʦʤʝʪʨʠ .̫ ʋ ʤʝʥʝʜʞʝʨʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʉʧʠʨʘʣʴ ʦʙʠʨʘʻʤʦ ʫ ʚʢʣʘʜʮʽ ʆʧʨʝʜʝʣʝʥʠʝ ʚʥʝʩ ʧʫʥʢʪ 

ɺʳʩʦʪʘ ʠ ʰʘʛ. ʋ ʚʢʣʘʜʮ ̔ ʇʘʨʘʤʝʪʨʳ ʦʙʠʨʘ̒ʤʦ ʧʦʩʪʽʡʥʠʡ ʢʨʦʢ, 

ʚʢʘʟʫʻʤʦ ʪʫ ʞ ʩʘʤʫ ʚʠʩʦʪʫ ʪʘ ʢʨʦʢ. 
 
 

 
 

 

ʎʠʤ ʩʘʤʠʤ ʤʝʪʦʜʦʤ ʩʪʚʦʨʶʤ̒ʦ ʚ ʥʦʚʦʤʫ ʝʩʢʽʟ̔ ʥʘ ʧʣʦʱʠʥʽ 

ʉʧʝʨʝʜʠ ɦ ʝ ʦʜʥʫ ʩʧ̔ ʨʘʣɹ ʜ̔ʘʤʝʪʨʦʤ 260 ʤʤ. 
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ʇʝʨʝʚʦʜʠʤʦ, ʧʦ ʯʝʨʟʽ, ʦʙʠʜʚʽ ʩʧʽʨʘʣ ̔ʚ 3D-ʝʩʢʽʟʠ, ʚʠʢʦʨʠʩʪʦʚʫʁ ʯʠ 

ʢʥʦʧʢʫ ʊʨʝʭʤʝʨʥʳʡ ʵʩʢʠʟ. ɼʣʷ  ʮʴʦʛʦ ʚʠʜʽʣʷ̒ʤʦ ʩʧʽʨʘʣ,ɹ ʫ ʩʧʠʩʢʫ 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʦʙ̡ ʝʢʪʦʚ ʦʙʠʨʘʻʤʦ ̔ ʥʩʪʨʫʤʝʥʪ ʟ ʪʘʢʦʁ  ʞ ʥʘʟʚʦʁ . 
 
 

 

ʋʚʘʛʘ! ʇʩ̔ʣ ̫ʧʝʨʝʚʦʜʫ ʝʩʢʽʟʫ ʚ ʪʨʠʚʠʤʽʨʥʠʡ ʥʝ ʟʘʙʫʚʘʡʪʝ ʚʠʡʪʠ ʟ 

ʨʝʞʠʤʫ ʊʨʝʭʤʝʨʥʳʡ ɻ ʩʢʠʟ. 
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ɿ ʧʘʥʝʣ ̔ ʥ̔ʩʪʨʫʤʝʥʪ̔ ʚ ʃʠʩʪʦʚʦʡ ʤʝʪʘʣʣ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʤʦ 

ʽʥʩʪʨʫʤʝʥʪ ʕʣʝʤʝʥʪ ʧʦ ʩʝʯʝʥʠ̫ʤ ʩʛʠʙʘ ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʤʦ ʮ  ʁ ʞ 

ʢʦʤʘʥʜʫ ʚ ʤʝʥʁ  ɺʩʪʘʚʢʘ Ÿ ʃʠʩʪʦʚʦʡ ʤʝʪʘʣʣ. 


