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ʇʈɽɼɻʆɺʆʈ  
 

ɼʈɸɻʀ ɹʋɼʋɴʀ ʉʊʆʃɸʈʀ, 

 

ʉʪʦʣʘʨʩʪʚʦ ʿʝ ʮʝˁʝʥʘ ʧʨʦʬʝʩʠʿʘ ʢʦʿʘ ʜʘʪʠʨʘ ʦʜ ʜʘʚʥʠʥʘ. ʉʪʦʣʘʨʩʢʠ ʨʘʜ ʫʢˀʫʯʫʿʝ ʨʘʜ 

ʩ ʜʨʚʝʪʦʤ ʟʘ ʠʟʨʘʜʫ ʨʘʟʥʠʭ ʧʨʝʜʤʝʪʘ, ʦʜ ʥʘʤʝʰʪʘʿʘ ʜʦ ʛʨʘʹʝʚʠʥʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʿʘ ʠ 

ʫʢʨʘʩʥʠʭ ʧʨʝʜʤʝʪʘ. ʂʚʘʣʠʬʠʢʦʚʘʥʠ ʩʪʦʣʘʨʠ ʚʨʣʦ ʩʫ ʪʨʘʞʝʥʠ ʫ ʨʘʟʥʠʤ ʠʥʜʫʩʪʨʠʿʘʤʘ, 

ʫʢˀʫʯʫʿʫ˂ʠ ʛʨʘʹʝʚʠʥʘʨʩʪʚʦ, ʧʨʦʠʟʚʦʜˁʫ ʥʘʤʝʰʪʘʿʘ ʠ ʫʨʝʹʝˁʝ ʝʥʪʝʨʠʿʝʨʘ. 

ʆʚʘʿ  ʇʨʠʨʫʯʥʠʢ ʿʝ ʦʩʤʠʰˀʝʥ ʢʘʦ ʚʦʜʠʯ ʟʘ ʩʚʝ ʦʥʝ ʢʦʿʠ ʞʝʣʝ ʜʘ ʧʦʩʪʘʥʫ ʩʪʦʣʘʨʠ. 

ʇʨʫʞʘ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʦʩʥʦʚʥʠʤ ʚʝʰʪʠʥʘʤʘ ʠ ʟʥʘˁʠʤʘ ʧʦʪʨʝʙʥʠʤ ʟʘ ʫʩʧʝʰʥʦ ʦʙʘʚˀʘˁʝ 

ʦʚʦʛ ʚʘʞʥʦʛ ʧʦʩʣʘ. 

ʇʨʠʨʫʯʥʠʢ ʿʝ ʧʦʜʝˀʝʥ ʫ ʥʝʢʦʣʠʢʦ ʜʝʣʦʚʘ, ʦʜ ʢʦʿʠʭ ʩʚʘʢʠ ʧʦʢʨʠʚʘ ʜʨʫʛʦ ʧʦʜʨʫʯʿʝ 

ʨʘʜʘ ʩʪʦʣʘʨʘ. 

ʇʨʚʠ ʜʝʦ ʇʨʠʨʫʯʥʠʢʘ ʜʘʿʝ ʧʨʝʛʣʝʜ ʛʨʘʹe, ʠʟʛʣʝʜa ʠ ʦʩʦʙʠʥʘ ʜʨʚʝʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ ʢʦʿʠ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʫ ʩʪʦʣʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. ʋ ʦʚʦʤ ʜʝʣʫ ʿʝ ʦʧʠʩʘʥʘ 

ʠ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʦʙʘʚˀʘˁʫ ʩʪʦʣʘʩʢʠʭ ʧʦʩʣʦʚʘ. 

ɼʨʫʛʠ ʜʝʦ ʇʨʠʨʫʯʥʠʢʘ ʿʝ ʧʦʩʚʝ˂ʝʥ ʦʩʥʦʚʥʠʤ ʪʝʭʥʠʢʘʤʘ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʫ 

ʩʪʦʣʘʨʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʜʨʚʝʥʠʭ ʧʨʦʠʟʚʦʜʘ. 

ʊʨʝ˂ʠ ʜʝʦ ʧʦʢʨʠʚʘ ʦʙʨʘʜʫ ʤʘʪʝʨʠʿʘʣʘ ʦʜ ʜʨʚʝʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʩʣʠʯʥʠʭ ʜʨʚʝʪʫ ʥʘ 

CNC ʤʘʰʠʥʘʤʘ. 

       ʏʝʪʚʨʪʠ ʜʝʦ ʛʦʚʦʨʠ o ʥʘʯʠʥʠʤʘ ʧʦʚʨʰʠʥʩʢʝ ʦʙʨʘʜʝ ʜʨʚʝʪʘ. 

ʇʝʪʠ ʜʝʦ ʧʦʢʨʠʚʘ ʥʘʯʠʥʝ ʩʢʣʘʧʘˁʘ, ʤʦʥʪʘʞe  ʠ ʧʘʢʦʚʘˁʝ ʩʪʦʣʘʨʩʢʠʭ ʧʨʦʠʟʚʦʜʘ. 

ʐʝʩʪʠ ʜʝʦ ʛʦʚʦʨʠ ʦ ʧʨʘʚʠʣʠʤʘ ʢʦʿʘ ʩʝ ʤʦʨʘʿʫ ʧʦʰʪʦʚʘʪʠ ʫ ʮʠˀʫ ʟʘʰʪʠʪʝ ʠ 

ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ. 

 

 

ʆʚʘʿ ʿʝ ʇʨʠʨʫʯʥʠʢ ʥʘʧʠʩʘʥ ʥʘ ʥʘʯʠʥ ʢʦʿʠ ʿʝ ʿʝʜʥʦʩʪʘʚʘʥ ʟʘ ʢʦʨʠʰ˂ʝˁʝ ʠ ʨʘʟʫʤˀʠʚ. 

ʉʘʜʨʞʠ ʙʨʦʿʥʝ ʧʨʠʤʝʨʝ ʠ ʠʣʫʩʪʨʘʮʠʿʝ ʢʦʿʝ ˂ʝ ʚʘʤ ʧʦʤʦ˂ʠ ʜʘ ʝʬʠʢʘʩʥʦ ʫʯʠʪʝ.  

ʅʘʜʘʤʦ ʩʝ ʜʘ ˂ʝ ʚʘʤ ʦʚʘʿ ʇʨʠʨʫʯʥʠʢ ʙʠʪʠ ʟʥʘʯʘʿʘʥ  ʠʟʚʦʨ ʠʥʬʦʨʤʘʮʠʿʘ ʟʘ ʜʦʩʪʠʟʘˁʝ 

ʚʘʰʝʛ ʮʠˀʘ ʜʘ ʧʦʩʪʘʥʝʪʝ ʢʚʘʣʠʬʠʢʦʚʘʥʠ  ʩʪʦʣʘʨ. 

 

ɸʂʆ ʉʊɽ ɺɽʐʊʀ, ʂʈɽɸʊʀɺʅʀ ʀ ʀʄɸʊɽ ɾɽɲʋ ɼɸ ʈɸɼʀʊɽ ʉ ɼʈɺɽʊʆʄ, 

ʆʅɼɸ ʀʄɸʊɽ ʆʅʆ ʐʊʆ ɱɽ ʇʆʊʈɽɹʅʆ ɼɸ ʇʆʉʊɸʅɽʊɽ ʋʉʇɽʐɸʅ 

ʉʊʆʃɸʈ. 

 

ʅʘʜʘʤʦ ʩʝ ʜʘ ˂ʝ ʚʘʤ ʦʚʘʿ ʇʨʠʨʫʯʥʠʢ ʧʦʤʦ˂ʠ ʜʘ ʦʩʪʚʘʨʠʪʝ ʩʚʦʿ ʮʠˀ. 

ʉʨʝ˂ʥʦ ʥʘ ʚʘʰʝʤ ʧʫʪʫ! 
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ʋɺʆɼ  

 
ʇʨʠʨʫʯʥʠʢ ʟʘ ʧʦʣʘʟʥʠʢʝ ʦʙʫʢʝ Ăʉʪʦʣʘʨò ʿʝ ʨʘʟʚʠʿʝʥ ʢʘʦ ʜʝʦ ʧʦʜʨʰʢʝ 

ʥʘʩʪʘʚʥʠʮʠʤʘ/ʨʝʘʣʠʟʘʪʦʨʠʤʘ ʠ ʧʦʣʘʟʥʠʮʠʤʘ ʟʘ ʫʩʧʝʰʥʫ ʨʝʘʣʠʟʘʮʠʿʫ ʠ ʩʘʚʣʘʜʘʚʘˁʝ 

ʦʙʫʢʝ. ʂʨʦʟ ʥʘʚʝʜʝʥʝ ʩʘʜʨʞʘʿʝ ʧʦʣʘʟʥʠʮʠ ˂ʝ ʩʪʝ˂ʠ ʠ ʫʥʘʧʨʝʜʠʪʠ ʟʥʘˁʘ, ʚʝʰʪʠʥʝ ʠ 

ʩʪʘʚʦʚʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʧʨʘʢʪʠʯʥʦ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʨʝʰʘʚʘˁʝ ʧʨʦʙʣʝʤʘ ʠ ʩʫʦʯʘʚʘˁʝ ʩʘ 

ʠʟʘʟʦʚʠʤʘ ʫ ʩʚʘʢʦʜʥʝʚʥʦʤ ʞʠʚʦʪʫ ʠ ʨʘʜʫ, ʢʘʦ ʠ ʟʥʘˁʘ ʠ ʚʝʰʪʠʥʝ ʥʝʦʧʭʦʜʥʝ ʟʘ ʦʙʘʚˀʘˁʝ 

ʧʦʩʣʦʚʘ Ăʉʪʦʣʘʨʘò.   

ʇʨʠʨʫʯʥʠʢ ʠʤʘ ʟʘ ʮʠˀ ʜʘ ʦʣʘʢʰʘ ʧʦʣʘʟʥʠʮʠʤʘ ʜʦʩʪʠʟʘˁʝ ʦʜʨʝʹʝʥʠʭ ʟʥʘˁʘ, ʚʝʰʪʠʥʘ 

ʠ ʩʪʘʚʦʚʘ ʦʙʫʭʚʘ˂ʝʥʠʭ ʧʨʦʛʨʘʤʦʤ ʦʙʫʢʝ, ʘ ʢʦʿʠ ʩʫ ʫ ʩʢʣʘʜʫ ʩʘ ʩʪʘʥʜʘʨʜʦʤ ʢʚʘʣʠʬʠʢʘʮʠʿʝ. 

ʊʘʢʦʹʝ, ʦʤʦʛʫ˂ʘʚʘ ʧʦʣʘʟʥʠʮʠʤʘ ʜʘ ʢʦʥʪʠʥʫʠʨʘʥʦ ʧʨʦʚʝʨʘʚʘʿʫ ʩʚʦʿʘ ʟʥʘˁʘ, ʢʘʦ ʠ ʜʘ ʩʝ 

ʧʨʠʨʧʝʤʝ ʟʘ ʧʦʣʘʛʘˁʝ ʠʩʧʠʪʘ. ʇʦʨʝʜ ʥʘʚʝʜʝʥʦʛ, ʧʨʠʨʫʯʥʠʢ  ʧʨʫʞʘ  ʜʦʜʘʪʥʘ ʟʥʘˁʘ ʠ 

ʠʥʬʦʨʤʘʮʠʿʝ ʢʦʿʝ ʠʤʘʿʫ ʟʘ ʮʠˀ ʜʘ ʧʦʜʩʪʘʢʥʫ ʧʦʣʘʟʥʠʢʝ ʥʘ ʨʘʟʤʠʰˀʘˁʝ ʠ ʜʦʜʘʪʥʦ 

ʠʩʪʨʘʞʠʚʘˁʝ ʩʘʜʨʞʘʿʘ ʠʟ ʦʚʝ ʦʙʣʘʩʪʠ.   

ʆʙʫʢʘ ʟʘ ʉʪʦʣʘʨʘ ʥʝʧʦʩʨʝʜʥʦ ʩʝ ʦʩʣʘˁʘ ʥʘ ʧʨʝʜʟʥʘˁʘ ʠʟ ʧʨʝʜʤʝʪʘ, ʢʘʦ ʰʪʦ ʩʫ: 

ʪʝʭʥʠʢʘ ʠ ʪʝʭʥʦʣʦʛʠʿʘ, ʬʠʟʠʢʘ, ʪʝʭʥʠʯʢʦ ʮʨʪʘˁʝ, ʭʝʤʠʿʘ...   

ʇʦ ʟʘʚʨʰʝʪʢʫ ʦʙʫʢʝ ʧʦʣʘʟʥʠʢ ˂ʝ ʙʠʪʠ ʫ ʩʪʘˁʫ ʜʘ: ʧʨʠʧʨʝʤʠ ʨʘʜʥʦ ʤʝʩʪʦ ʠ ʢʦʨʠʩʪʠ 

ʪʝʭʥʠʯʢʦ-ʪʝʭʥʦʣʦʰʢʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ, ʨʫʯʥʦ ʠ ʤʘʰʠʥʩʢʠʤ ʧʫʪʝʤ ʦʙʨʘʜʠ ʜʨʚʦ ʠʣʠ 

ʩʣʠʯʘʥ ʤʘʪʝʨʠʿʘʣ, ʧʦʚʨʰʠʥʩʢʠ ʦʙʨʘʜʠ ʠ ʟʘʰʪʠʪʠ ʧʨʦʠʟʚʦʜʝ ʦʜ ʜʨʚʝʪʘ ʠ ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ, 

ʩʢʣʘʧʘ, ʤʦʥʪʠʨʘ ʠ ʧʘʢʫʿʝ ʩʪʦʣʘʨʩʢʝ ʧʨʦʠʟʚʦʜʝ ʫ ʨʘʜʠʦʥʠʮʠ ʠʣʠ ʥʘ ʪʝʨʝʥʫ. 

ʇʨʠʨʫʯʥʠʢ ʿʝ ʢʦʥʮʠʧʠʨʘʥ ʢʘʦ ʫʧʫʪʩʪʚʦ ʟʘ ʨʝʘʣʠʟʘʮʠʿʫ ʤʦʜʫʣʘ : 

-  ʧʨʠʧʨʝʤʘ ʨʘʜʥʦʛ ʤʝʩʪʘ ʠ ʢʦʨʠʰ˂ʝˁʝ ʜʦʢʫʤʝʥʪʘʮʠʿʝ ʫ ʦʢʚʠʨʫ ʩʪʦʣʘʨʩʢʠʭ 
ʧʦʩʣʦʚʘ, 

-  ʨʫʯʥʘ ʠ ʤʘʰʠʥʩʢʘ ʦʙʨʘʜʘ ʤʘʪʝʨʠʿʘʣʘ ʦʜ ʜʨʚʝʪʘ, ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ ʠ 
ʩʠʥʪʝʪʠʯʢʠʭ ʤʘʪʝʨʠʿʘʣʘ ʩʣʠʯʥʠʭ ʜʨʚʝʪʫ, 

-  ʧʦʚʨʰʠʥʩʢʘ ʦʙʨʘʜʘ ʠ ʟʘʰʪʠʪʘ ʧʨʦʠʟʚʦʜʘ ʦʜ ʜʨʚʝʪʘ ʠ ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ, 

-  ʩʢʣʘʧʘˁʝ, ʤʦʥʪʘʞʘ ʠ ʧʘʢʦʚʘˁʝ ʩʪʦʣʘʨʩʢʠʭ ʧʨʦʠʟʚʦʜʘ ʫ ʨʘʜʠʦʥʠʮʠ/ʧʦʛʦʥʫ ʠ 
ʥʘ ʪʝʨʝʥʫ, 

-  ʤʝʨʝ ʟʘʰʪʠʪʝ ʠ ʙʝʟʙʝʜʥʦʩʪʠ ʥʘ ʨʘʜʫ ʠ ʟʘʰʪʠʪʝ ʞʠʚʦʪʥʝ ʩʨʝʜʠʥʝ 

ʇʨʠʨʫʯʥʠʢ ʿʝ ʧʦʜʝˀʝʥ ʫ ʥʝʢʦʣʠʢʦ ʪʝʤʘʪʩʢʠʭ ʮʝʣʠʥʘ. ʉʚʘʢʘ ʮʝʣʠʥʘ ʿʝ ʿʘʩʥʦ ʦʟʥʘʯʝʥʘ, 

ʩʘ ʦʜʚʦʿʝʥʠʤ ʥʘʩʣʦʚʠʤʘ, ʧʦʜʥʘʩʣʦʚʠʤʘ ʠ ʩʘʞʝʮʠʤʘ ʥʘ ʢʨʘʿʫ, ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ ʣʘʢʰʝ 

ʩʥʘʣʘʞʝˁʝ ʫ ʩʘʜʨʞʘʿʫ.  

ʇʨʠʨʫʯʥʠʢ ʿʝ ʥʘʤʝˁʝʥ ʧʦʣʘʟʥʠʮʠʤʘ ʦʙʫʢʘ ʟʘ ʦʜʨʘʩʣʝ ʢʘʢʦ ʙʠ ʩʝ ʿʝʜʥʦʩʪʘʚʥʠʿʝ 

ʧʨʠʧʨʝʤʠʣʠ ʟʘ ʩʘʚʣʘʜʘʚʘˁʝ ʧʨʦʧʠʩʘʥʠʭ ʠʩʭʦʜʘ ʦʙʫʢʝ ʠ ʩʪʝʢʣʠ ʧʦʪʨʝʙʥʝ ʢʦʤʧʝʪʝʥʮʠʿʝ. 

ʅʘ ʢʨʘʿʫ ʩʚʘʢʝ ʦʙʣʘʩʪʠ ʜʘʪʘ ʩʫ ʧʠʪʘˁʘ ʟʘ ʧʨʦʚʝʨʫ ʟʥʘˁʘ. 
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1.  ʇʈʀʇʈɽʄɸ ʈɸɼʅʆɻ ʄɽʉʊɸ ʀ ʂʆʈʀʐɴɽɳɽ 

     ɼʆʂʋʄɽʅʊɸʎʀɱɽ ʋ ʆʂɺʀʈʋ ʉʊʆʃɸʈʉʂʀʍ 

     ʇʆʉʃʆɺɸ 

 

1.1.  ʋɺʆɼ 

ʋ ʦʢʚʠʨʫ ʦʚʦʛ ʧʦʛʣʘʚˀʘ ʧʦʣʘʟʥʠʢ ʩʝ ʤʦʞʝ ʫʧʦʟʥʘʪʠ ʩʘ ʠʥʬʦʨʤʘʮʠʿʘʤʘ ʦ ʛʨʘʹʠ, 

ʠʟʛʣʝʜʫ ʠ ʦʩʦʙʠʥʘʤʘ ʜʨʚʝʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ ʢʦʿʠ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʫ 

ʩʪʦʣʘʨʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. ʆʚʘ ʩʘʟʥʘˁʘ ʩʫ ʦʜ ʢˀʫʯʥʦʛ ʟʥʘʯʘʿʘ ʟʘ ʠʟʙʦʨ ʤʘʪʝʨʠʿʘʣʘ, 

ʪʝʭʥʦʣʦʛʠʿʫ ʦʙʨʘʜʝ ʠ ʢʚʘʣʠʪʝʪ ʛʦʪʦʚʦʛ ʧʨʦʠʟʚʦʜʘ. ɼʨʚʦ ʠʤʘ ʿʝʜʠʥʩʪʚʝʥʘ ʬʠʟʠʯʢʘ, 

ʤʝʭʘʥʠʯʢʘ ʠ ʪʝʭʥʦʣʦʰʢʘ ʩʚʦʿʩʪʚʘ ʢʦʿʘ ʛʘ ʯʠʥʝ ʧʦʛʦʜʥʠʤ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʨʠʤʝʥʝ ʫ 

ʩʪʦʣʘʨʩʪʚʫ. 

ʊʘʢʦʹʝ, ʫ ʦʚʦʤ ʧʦʛʣʘʚˀʫ ʙʠ˂ʝ ʦʧʠʩʘʥʘ ʠ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʠ ʫ ʦʙʘʚˀʘˁʫ 

ʩʪʦʣʘʩʢʠʭ ʧʦʩʣʦʚʘ. ʆʥʘ ʫʢˀʫʯʫʿʝ ʥʠʟ ʜʦʢʫʤʝʥʘʪʘ ʢʦʿʠ ʜʝʬʠʥʠʰʫ ʧʨʦʠʟʚʦʜ ʠ ˁʝʛʦʚʝ 

ʩʘʩʪʘʚʥʝ ʜʝʣʦʚʝ, ʝʣʝʤʝʥʪʝ ʚʝʟʝ, ʪʝʭʥʠʯʢʝ, ʦʨʛʘʥʠʟʘʮʠʦʥʝ ʠ ʪʝʭʥʦʣʦʰʢʝ ʘʩʧʝʢʪʝ 

ʧʨʦʠʟʚʦʜˁʝ, ʦʜ ʠʜʝʿʝ ʜʦ ʬʠʥʘʣʥʦʛ ʧʨʦʠʟʚʦʜʘ. ʆʥʘ ʥʘʤ ʦʤʦʛʫ˂ʘʚʘ ʫʩʧʝʰʥʦ ʧʣʘʥʠʨʘˁʝ, 

ʠʟʨʘʜʫ, ʢʦʥʪʨʦʣʫ ʢʚʘʣʠʪʝʪʘ ʠ ʠʩʧʦʨʫʢʫ ʧʨʦʠʟʚʦʜʘ. ʅʘ ʦʩʥʦʚʫ ˁʝ ʤʦʞʝʤʦ ʠʟʚʨʰʠʪʠ 

ʧʨʦʨʘʯʫʥʝ, ʢʘʦ ʰʪʦ ʩʫ ʧʨʦʨʘʯʫʥʠ ʢʦʣʠʯʠʥʝ ʦʩʥʦʚʥʠʭ ʠ ʧʦʤʦ˂ʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʠ 

ʦʜʨʝʹʠʚʘˁʝ ʧʨʦʠʟʚʦʜʥʝ ʠ ʧʨʦʜʘʿʥʝ ʮʝʥʝ ʟʘ ʦʜʨʝʹʝʥʠ ʧʨʦʠʟʚʦʜ. ʆʚʜʝ ˂ʝʤʦ ʧʨʠʢʘʟʘʪʠ 

ʩʘʤʦ ʦʩʥʦʚʥʫ ʜʦʢʫʤʝʥʪʘʮʠʿʫ, ʢʘʦ ʰʪʦ ʿʝ: ʪʝʭʥʠʯʢʠ ʮʨʪʝʞ, ʢʨʦʿʥʘ ʣʠʩʪʘ, ʦʙʨʘʯʫʥ 

ʦʩʥʦʚʥʦʭ ʠ ʧʦʤʦ˂ʥʦʛ ʤʘʪʝʨʠʿʘʣʘ, ʢʘʣʢʫʣʘʮʠʿʘ ʮʝʥʝ ʧʨʦʠʟʚʦʜʘ.  

 

1.2.  ʉʇʆɲɸʐɳʀ ʀɿɻʃɽɼ ʉʊɸɹʃɸ  

ʉʪʘʙʣʦ ʠ ˁʝʛʦʚʠ ʜʝʣʦʚʠ 

ʋ ʙʦʪʘʥʠʯʢʦʤ ʩʤʠʩʣʫ ʨʝʯʠ ʩʪʘʙʣʦ ʦʟʥʘʯʘʚʘ ʚʠʰʝʛʦʜʠʰˁʫ ʙʠˀʢʫ ʢʦʿʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ 

ʢʦʨʝʥʘ, ʧʘˁʘ, ʜʝʙʣʘ ʠ ʢʨʦʰˁʝ (ʉʣʠʢʘ 1). 

ʂʦʨʝʥ ï ʧʨʝʜʩʪʘʚˀʘ ʧʦʜʟʝʤʥʠ ʜʝʦ ʩʪʘʙʣʘ ʢʦʿʠ ʠʤʘ ʜʚʝ ʬʫʥʢʮʠʿʝ: ʤʝʭʘʥʠʯʢʫ ï 

ʫʯʚʨʰ˂ʫʿʝ ʩʪʘʙʣʦ ʟʘ ʧʦʜʣʦʛʫ, ʠ ʬʠʟʠʦʣʦʰʢʫ ï ʮʨʧʠ ʚʦʜʫ ʠ ʤʠʥʝʨʘʣʥʝ ʤʘʪʝʨʠʿʝ ʠʟ ʟʝʤˀʝ. 

ʂʦʨʝʥ ʥʝʤʘ ʥʘʨʦʯʠʪ ʟʥʘʯʘʿ ʟʘ ʧʨʝʨʘʜʫ ʜʝʨʚʝʪʘ.  

ʇʘˁ ï ʧʨʦʰʠʨʝʥʠ ʜʝʦ ʩʪʘʙʣʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʧʨʝʣʘʟ ʠʟʤʝʹʫ ʢʦʨʝʥʘ ʠ ʜʝʙʣʘ ʥʘʟʠʚʘ 

ʩʝ ʞʠʣʠʰʪʝ. ɿʙʦʛ ʦʧʪʝʨʝ˂ʝˁʘ, ʢʦʝʿ ʪʨʧʠ ʫ ʪʦʢʫ ʞʠʚʦʪʘ ʩʪʘʙʣʘ, ʦʚʘʿ ʜʝʦ ʜʨʚʝʪʘ ʿʝ ʚʝ˂ʝ 

ʛʫʩʪʠʥʝ, ʪʚʨʜʦ˂ʝ ʠ ʥʝʧʨʘʚʠʣʥʝ ʿʝ ʪʝʢʩʪʫʨʝ. 

ɼʝʙʣʦ ï ʿʝ ʮʝʥʪʨʘʣʥʠ ʥʦʩʘʯ ʥʘ ʢʦʿʠ ʩʝ ʬʦʨʤʠʨʘ ʢʨʦʰˁʘ. ʅʘʿʚʘʞʥʠʿʠ ʿʝ ʜʝʦ ʩʪʘʙʣʘ 

ʟʙʦʛ ʢʚʘʣʠʪʝʪʘ ʜʨʚʥʝ ʤʘʩʝ. ʇʦʜ  ʜʝʙʣʦʤ ʧʦʜʨʘʟʫʤʝʚʘʤʦ ʜʝʦ ʩʪʙʣʘ ʦʜ ʨʘʚʥʠ ʨʝʟʘˁʘ ʜʦ 

ʤʝʩʪʘ ʛʜʝ ʩʪʘʙʣʦ ʧʦʯʠˁʝ ʜʘ ʩʝ ʨʘʯʚʘ, ʠʣʠ ʜʦ ʦʥʦʛ ʤʝʩʪʘ ʥʘ ʢʦʤ ʩʪʘʙʣʦ ʠʟʥʦʩʠ 7 cm ʫ 

ʧʨʝʯʥʠʢʫ.  

ʂʨʦʰˁʘ ï ʧʦʜ ʢʨʦʰˁʦʤ ʧʦʜʨʘʟʫʤʝʚʘʤʦ ʢʦʤʧʣʝʢʩ ʞʠʚʠʭ ʛʨʘʥʘ ʢʦʿʝ ʩʫ ʠʟʨʘʩʣʝ ʠʟ 

ʜʝʙʣʘ. ʂʨʦʰˁʘ ʦʙʘʚˀʘ ʬʠʟʠʦʣʦʰʢʫ ʬʫʥʢʮʠʿʫ, ʜʦʢ ʿʝ ʩʘ ʪʝʭʥʦʣʦʰʢʝ ʩʪʨʘʥʝ ʛʣʝʜʠʰʪʘ 

ʟʘʥʠʤˀʠʚʘ ʩʘʤʦ ʟʙʦʛ ʢʨʫʧʥʠʭ ʛʨʘʥʘ.  
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ʉʣʠʢʘ 1. - ʉʪʘʙʣʦ ʠ ˁʝʛʦʚʘ ʫʣʦʛʘ  

 

ʉʪʘʙʣʦ ʠʤʘ ʜʚʝ ʬʫʥʢʮʠʿʝ: ʤʝʭʘʥʠʯʢʫ ʠ ʬʠʟʠʦʣʦʰʢʫ. ʄʝʭʘʥʠʯʢʘ ʬʫʥʢʮʠʿʘ ʩʝ ʩʘʩʪʦʿʠ 

ʫ ʪʦʤʝ ʜʘ ʩʝ ʩʪʘʙʣʦ ʦʜʫʧʠʨʝ ʜʝʣʦʚʘˁʫ ʩʦʧʩʪʚʝʥʝ ʤʘʩʝ ʠ ʩʥʘʟʠ ʚʝʪʨʘ. ʌʠʟʠʦʣʦʰʢʘ 

ʬʫʥʢʮʠʿʘ ʩʝ ʩʘʩʪʦʿʠ ʫ ʪʦʤʝ ʰʪʦ ʩʪʘʙʣʦ ʩʧʨʦʚʦʜʠ ʚʦʜʫ ʠ ʤʠʥʝʨʘʣʥʝ ʤʘʪʝʨʠʿʝ ʢʨʦʟ ʩʚʝ 

ʜʝʣʦʚʝ ʩʪʘʙʣʘ. ʉʪʘʙʣʦ ʜʝʙˀʘ ʨʘʜʦʤ ʧʦʩʝʙʥʦʛ ʪʢʠʚʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʠʟʤʝʹʫ ʢʦʨʝ ʠ ʜʨʚʝʪʘ, 

ʥʘʟʠʚʘ ʩʝ ʂɸʄɹʀɱʋʄ. ʉʚʘʢʝ ʛʦʜʠʥʝ ʩʪʚʘʨʘ ʩʝ ʧʦ ʿʝʜʘʥ ʩʣʦʿ ʜʨʚʝʪʘ ʢʦʿʠ ʩʝ ʥʘ ʧʦʧʨʝʯʥʦʤ 

ʧʨʝʩʝʢʫ ʚʠʜʠ ʢʘʦ ʧʨʩʪʝʥ. ʊʠ ʧʨʩʪʝʥʦʚʠ ʩʝ ʥʘʟʠʚʘʿʫ ʛʦʜʦʚʠ, ʛʦʜʠʰˁʠ ʇʈʉʊɽʅ 

ʇʈʀʈɸʉʊɸ.  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʅʘʙʨʦʿʘʪʠ ʜʝʣʦʚʝ ʩʪʘʙʣʘ? 

2. ʂʦʿʠ ʜʝʦ ʩʪʘʙʣʘ ʿʝ ʜʝʙʣʦ? 

3. ʐʪʘ ʩʝ ʚʠʜʠ ʥʘ ʧʦʧʨʝʯʥʦʤ ʧʨʝʩʝʢʫ ʩʪʘʙʣʘ ʠ ʰʪʘ ʧʨʝʜʩʪʘʚˀʘ? 

 

1.3.  ɻʈɸɫɸ ɼʈɺɽʊɸ  

ʈʘʟʣʠʢʫʿʝʤʦ ʪʨʠ ʚʨʩʪʝ ʛʨʘʹʝ ʜʨʚʝʪʘ: ʤʘʢʨʦʩʢʦʧʩʢʘ, ʤʠʢʨʦʩʢʦʧʩʢʘ ʠ 

ʩʫʙʤʠʢʨʦʩʢʦʧʩʢʘ.  

1.3.1.  ʄɸʂʈʆʉʂʆʇʉʂɸ ɻʈɸɫɸ ɼʈɺɽʊɸ  

ɻʆɼʆɺʀ - ʧʦʜ ʛʦʜʠʰˁʠʤ ʧʨʩʪʝʥʦʤ ʧʨʠʨʘʩʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʜʨʚʥʘ ʤʘʩʘ ʢʦʿʫ 

ʢʘʤʙʠʿʫʤ ʩʪʚʦʨʠ ʫ ʪʦʢʫ ʿʝʜʥʦʛ ʚʝʛʝʪʘʮʠʦʥʦʛ ʧʝʨʠʦʜʘ.  

ɻʦʜʦʚʠ ʩʝ ʥʘ ʧʦʧʨʝʯʥʦʤ ʧʨʝʩʝʢʫ ʫʦʯʘʚʘʿʫ ʢʘʦ ʧʨʘʚʠʣʥʠ ʢʦʥʮʝʥʪʨʠʯʥʠ ʢʨʫʛʦʚʠ.  

ʇʨʩʪʝʥʦʚʠ ʧʨʠʨʘʩʪʘ ʩʝ ʩʘʩʪʦʿʝ ʠʟ ʜʚʝ ʟʦʥʝ:  

-  ʨʘʥʘ  ï ʧʨʦʣʝ˂ʥʘ ʟʦʥʘ, ʢʦʿʘ ʠʤʘ ʬʠʟʠʦʣʦʰʢʫ ʬʫʥʢʮʠʿʠ,  

-  ʢʘʩʥʘ ï ʥʘʩʪʘʿʝ ʫ ʪʦʢʫ ʢʘʩʥʝ ʿʝʩʝʥʠ, ʠʤʘ ʤʝʭʘʥʠʯʢʫ ʬʫʥʢʮʠʿʫ.  
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ɱʘʩʥʦ ʿʝ ʦʯˀʠʚʘ ʨʘʟʣʠʢʘ ʫ ʙʦʿʠ ʠʟʤʝʹʫ ʨʘʥʝ ʠ ʢʘʩʥʝ ʟʦʥʝ ʛʦʜʘ.  

ʐʠʨʠʥʘ ʛʦʜʘ ʫʪʠʯʝ ʥʘ ʢʚʘʣʠʪʝʪ ʜʨʚʝʪʘ:  

-  ʯʝʪʠʥʘʨʠ ʢʦʿʠ ʠʤʘʿʫ ʫʞʝ ʧʨʩʪʝʥʦʚʝ ʧʨʠʨʘʩʪʘ ʠʤʘʿʫ ʢʚʘʣʠʪʝʪʥʠʿʫ ʜʨʚʥʫ ʤʘʩʫ,  

-  ʣʠʰ˂ʘʨʠ ʢʦʿʠ ʠʤʘʿʫ ʰʠʨʝ ʧʨʩʪʝʥʦʚʝ ʧʨʠʨʘʩʪʘ ʠʤʘʿʫ ʢʚʘʣʠʪʝʪʥʠʿʫ ʜʨʚʥʫ ʤʘʩʫ.  

ɹɽɲʀʂɸ ï ʿ ʝ ʞʠʚʠ ʜʝʦ ʩʪʘʙʣʘ, ʢʦʿʠ ʩʧʨʦʚʦʜʠ ʚʦʜʫ ʠ ʤʠʥʝʨʘʣʥʝ ʤʘʪʝʨʠʿʝ ʫ ʫʟʜʫʞʥʦʤ 

ʧʨʘʚʮʫ. ʆʥʘ ʟʘʫʟʠʤʘ ʧʝʨʠʬʝʨʥʠ ʜʝʦ ʩʪʘʙʣʘ. ɹʝˀʠʢʘ ʿʝ ʙʝʣʠʯʘʩʪʝ ʙʦʿʝ. ʇʨʦʮʝʩʦʤ 

ʆʉʈɾɸɺɸɳɸ ʙʝˀʠʢʘ ʧʨʝʣʘʟʠ ʫ ʩʨʯʝʚʠʥʫ. ʆʚʘʿ ʧʨʦʮʝʩ ʩʝ ʜʝʰʘʚʘ ʫʩʨʝʜ ʩʪʘʨʝˁʘ ʩʪʘʙʣʘ.  

ʉʈʏɽɺʀʅɸ ï ʿʝ ʤʨʪʚʠ ʜʝʦ ʩʪʘʙʣʘ, ʥʘʩʪʘʿʝ ʧʨʦʮʝʩʦʤ ʦʩʨʞʘʚʘˁʘ. ʉʨʯʝʚʠʥʘ ʩʝ ʥʘʣʘʟʠ 

ʫ ʮʝʥʪʨʘʣʥʦʤ ʜʝʣʫ ʩʪʘʙʣʘ ʠ ʠ ʠʜʝ ʛʨʘʥʠʮʦʤ ʿʝʜʥʦʛ ʧʨʩʪʝʥʘ ʧʨʠʨʘʩʪʘ. ʉʨʯʝʚʠʥʘ ʦʙʘʚˀʘ 

ʤʝʭʘʥʠʯʫ ʬʫʥʢʮʠʿʫ. ʉʨʯʝʚʠʥʘ ʩʝ ʦʜ ʙʝˀʠʢʝ ʨʘʟʣʠʢʫʿʝ ʫ ʙʦʿʠ, ʦʥʘ ʿʝ ʪʘʤʥʠʿʘ, ʮʨʚʝʥʢʘʩʪʦ 

ʩʤʝʹʝ ʙʦʿʝ. ʉʨʯʝʚʠʥʘ ʠʤʘ ʚʝ˂ʫ ʪʚʨʜʦ˂ʫ ʠ ʛʫʩʪʠʥʫ ʦʜ ʙʝˀʠʢʝ. 

 

 

ʉʣʠʢʘ 2. - ʇʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʩʪʘʙʣʘ ʩʘ ʦʟʥʘʯʝʥʠʤ ʜʝʣʦʚʠʤʘ 

 

ɱʝʜʨʠʯʘʚʝ ʚʨʩʪʝ ï ʢʦʜ ʦʚʠʭ ʚʨʩʪʘ ʿʘʩʥʦ ʿʝ ʧʨʝʧʦʟʥʘʪˀʠʚʘ ʨʘʟʣʠʢʘ ʫ ʙʦʿʠ ʠʟʤʝʹʫ 

ʩʨʯʝʚʠʥʝ ʠ ʙʝˀʠʢʝ.  

ɹʘʢʫˀʘʚʝ ʚʨʪʝ - ʥʝʤʘ ʠʟʨʘʞʝʥʝ ʨʘʟʣʠʢʝ ʫ ʙʦʿʠ ʠʟʤʝʹʫ ʩʨʯʝʚʠʥʝ ʠ ʙʝˀʠʢʝ.  

ʃɸɾʅɸ ʉʈʏɽɺʀʅɸ ï ʥʘʩʪʘʣʘ ʫʩʣʝʜ ʜʝʿʩʪʚʘ ʛˀʠʚʝ. ʇʨʝʧʦʟʥʘʪˀʠʚʘ ʧʦ ʪʦʤʝ ʰʪʦ ʥʝ 

ʠʜʝ ʧʨʘʚʠʣʥʦʤ ʣʠʥʠʿʦʤ ʠʚʠʮʝ ʛʦʜʘ, ʚʝ˂ ʛʘ ʥʝʧʨʘʚʠʣʥʦ ʧʨʝʣʘʟʠ. ʅʘʿʯʝʰ˂ʘ ʧʦʿʘʚʘ ʿʝ ʢʦʜ 

ɹʋʂɺɽ.  

1.3.2.  ʄʀʂʈʆʉʂʆʇʉʂɸ ɻʈɸɫɸ ɼʈɺɽʊɸ  

ɻʨʘʹʫ ʜʨʚʝʪʘ ʯʠʥʝ ʘʥʘʪʦʤʩʢʠ ʝʣʝʤʝʥʪʠ ʠ ʪʢʠʚʘ ʜʨʚʝʪʘ. ɻʨʘʹʘ ʣʠʰ˂ʘʨʘ ʿʝ ʩʣʦʞʝʥʠʿʘ 

ʦʜ ʛʨʘʹʝ ʯʝʪʠʥʘʨʘ (ʊʘʙʝʣʘ 1). 

 

 ʊʘʙʝʣʘ 1. - ʊʘʙʝʣʘʨʥʠ ʧʨʠʢʘʟ ʯʠʥʠʣʘʮʘ ʛʨʘʹʝ ʜʨʚʝʪʘ ʣʠʯ˂ʘʨʘ ʠ ʯʝʪʠʥʘʨʘ 
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ʉʤʦʣʥʠ ʢʘʥʘʣʠ ʟʘʩʪʫʧˀʝʥʠ ʩʫ ʩʘʤʦ ʫ ʛʨʘʹʠ ʯʝʪʠʥʘʨʘ. ʀʩʧʫˁʝʥʠ ʩʫ ʣʝʧˀʠʚʦʤ 

ʩʫʧʩʪʘʥʮʦʤ ʢʦʿʘ ʩʝ ʥʘʟʠʚʘ ʩʤʦʣʘ. ɺʩʪʝ ʢʦʿʝ ʠʤʘʿʫ ʩʤʦʣʥʝ ʢʘʥʘʣʝ ʩʫ: ɹʦʨ ʮʨʥʠ ʠ ɹʦʨ ʙʝʣʠ. 

ɺʨʩʪʘ ʢʦʿʝ ʫ ʩʝʙʠ ʥʝʤʘ ʩʤʦʣʥʝ ʢʘʥʘʣʝ ʿʝ ɱʝʣʘ.  

ʊʨʘʫʤʘʪʩʢʠ ʩʤʦʣʥʠ ʢʘʥʘʣʠ ʤʦʛʫ ʜʘ ʥʘʩʪʘʥʫ ʢʦʜ ʩʚʠʭ ʚʨʩʪʘ, ʘ ʥʘʩʪʘʿʫ ʢʘʦ ʧʦʩʣʝʜʠʮʘ 

ʥʘʤʝʨʥʦʛ ʦʰʪʝ˂ʝˁʘ ʟʜʨʘʚʦʛ ʜʨʚʥʦʛ ʪʢʠʚʘ.  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʈʘʟʣʠʢʫʿʝʤʦ ʪʨʠ ʚʨʩʪʝ ʛʨʘʹʝ ʜʨʚʝʪʘ, ʢʦʿʝ ʩʫ ʪʦ? 

2. ʂʦʿʠ ʜʝʣʦʚʠ ʛʨʘʹʝ ʜʨʚʝʪʘ ʯʠʥʝ ʤʘʢʨʦʩʢʦʧʩʢʫ ʛʨʘʹʫ? 

3. ʂʦʿʠ ʜʝʦ ʩʪʘʙʣʘ ʧʨʝʜʩʪʘʚˀʘ ʙʝˀʠʢʘ ʘ ʢʦʿʠ ʩʨʯʝʚʠʥʘ? 

4. ʅʘʮʨʪʘʪʠ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʩʪʘʙʣʘ ʠ ʦʟʥʘʯʠʪʠ ʜʝʣʦʚʝ. 

 

1.4.  ʍɽʄʀɱʉʂʀ ʉɸʉʊɸɺ ɼʈɺɽʊɸ  

ʍʝʤʠʿʩʢʠ ʝʣʝʤʝʥʪʠ ʢʦʿʠ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʜʨʚʥʝ ʤʘʩʝ ʩʫ: 

ʊʘʙʝʣʘ 2. - ʊʘʙʝʣʘʨʥʠ ʧʨʠʢʘʟ ʭʝʤʠʿʩʢʠʭ ʝʣʝʤʝʥʘʪʘ ʢʦʿʠ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʛʨʘʹʝ ʜʨʚʨʪʘ 

 

ɱʝʜʠˁʝˁʘ ʢʦʿʘ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʜʨʚʝʪʘ ʜʝʣʠʤʦ ʥʘ:  

-  ʝʿʜʠˁʝˁʘ ʢʦʿʘ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʜʨʚʝʪʘ,  

-  ʩʧʦʨʝʜʥʠ ʧʨʘʪʝ˂ʠ ʝʣʝʤʝʥʪʠ,  

-  ʤʠʨʘʣʥʝ ʤʘʪʝʨʠʿʝ,  

-  ʝʿʜʠˁʝˁʘ ʢʦʿʘ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʜʨʚʝʪʘ. 

 

-  ʎɽʃʋʃʆɿɸ (ʫʯʝʩʪʚʫʿʝ 50% ʫ ʛʨʘʹʠ ʜʨʚʝʪʘ) C6H10O5 - ʬʦʨʤʫʣʘ ʮʝʣʫʣʦʟʝ. 

ʎʝʣʫʣʦʟʘ ʿʝ ʙʝʣʝ ʙʦʿʝ, ʙʝʟ ʤʠʨʠʩʘ, ʚʣʘʢʥʘʩʪʘ, ʥʝ ʨʘʩʪʚʘʨʘ ʩʝ ʫ ʚʦʜʠ. ʏʠʥʠ 

ʩʢʝʣʝʪ ʜʨʚʝʪʘ ʠ ʦʜ ˁʝ ʟʘʚʠʩʠ ʯʚʨʩʪʦ˂ʘ ʜʨʚʝʪʘ. ʀʟʨʘʟʠʪʦ ʫʪʠʯʝ ʥʘ ʫʪʝʟʘˁʝ 

ʜʨʚʝʪʘ, ʙʫʙʨʝˁʝ ʜʨʚʝʪʘ ʠ ʮʝʧˀʠʚʦʩʪ. ʋʧʦʪʨʝʙʘ ʮʝʣʫʣʦʟʝ: ʟʘ ʧʨʦʠʟʚʦʜˁʫ 

ʭʘʨʪʠʿʝ, 

-  ʍɽʄʀʎɽʃʋʃʆɿɸ ʫʯʝʩʪʚʫʿʫ ʫ ʠʟʛʨʘʜˁʠ ˂ʝʣʠʩʢʦʛ ʟʠʜʘ 20%. ʇʦ ʩʘʩʪʘʚʫ 

ʩʣʠʯʥʘ ʮʝʣʫʣʦʟʠ. ʈʘʟʚʨʩʪʘʚʘʿʫ ʩʝ ʥʘ:  

¶ ʇɽʅʊʆɿɽ - ʟʘʩʪʫʧˀʝʥʝ ʢʦʜ ʣʠʰ˂ʘʨʘ,  

¶ ʍɽʂʉʆɿɽ - ʟʘʩʪʫʧˀʝʥʝ ʢʦʜ ʯʝʪʠʥʘʨʘ.  

-  ʃʀɻʅʀʅ ʫʯʝʩʪʚʫʿʝ ʫ ʠʟʛʨʘʜˁʠ ˂ʝʣʠʩʢʦʛ ʟʠʜʘ 30% . ʅʘʿʚʘʞʥʠʿʠ ʩʘʩʪʘʚʥʠ ʜʝʦ 

˂ʝʣʠʩʢʝ ʤʝʤʙʨʘʥʝ. ʋ ʜʨʚʝʪʫ ʠʤʘ ʫʣʦʛʫ ʣʝʧʠʣʘ. ʇʦʟʠʪʠʚʥʦ ʫʪʠʯʝ ʥʘ ʪʨʘʿʥʦʩʪ 

ʜʨʚʝʪʘ.  

ʉʧʦʨʝʜʥʠ ʩʘʩʪʦʿʮʠ  
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ʉʄʆʃɸ - ʧʦʚʝ˂ʘʚʘ ʛʫʩʪʠʥʫ, ʪʨʘʿʥʦʩʪ ʠ ʪʚʨʜʦ˂ʫ ʜʚʝʪʘ. ʀʟ ʜʨʚʝʪʘ ʩʝ ʜʦʙʠʿʘ 

ʩʤʦʣʘʨʝˁʝʤ. ʆʪʝʞʘʚʘ ʦʙʨʘʜʫ ʜʨʚʝʪʘ.  

ʊɸʅʀʅ - ʧʦʚʝ˂ʘʚʘ ʠʥʪʝʟʠʪʝʪ ʙʦʿʝ ʜʨʚʝʪʘ, ʛʫʩʪʠʥʫ ʠ ʪʚʨʜʦ˂ʫ, ʫʪʠʯʝ ʥʘ 

ʪʨʘʿʥʦʩʪ ʜʨʚʝʪʘ.  

ɽʊʈʀʏʅɸ ʋɲɸ - ʜʦʙʠʿʘʿʫ ʩʝ ʠʟ ʯʝʪʠʥʘʨʘ ʠ ʰʠʰʘʨʢʠ. ʋʧʦʪʨʝʙʘ: ʠʥʜʫʩʪʨʠʿʘ 

ʩʘʧʫʥʘ, ʫ ʤʝʜʠʮʠʥʠ.  

ʉʂʈʆɹ - ʠ ʛʨʘʜʠʚʥʘ ʠ ʨʝʟʝʨʚʥʘ ʤʘʪʝʨʠʿʘ.  

ʐɽɴɽʈ - ʥʘʣʘʟʠ ʩʝ ʫ ʜʨʚʥʦʤ ʩʦʢʫ.  

- ʟʥʘʯʘʿʥʝ ʟʘ ʨʘʩʪ ʜʨʚʝʪʘ.  

ɹʆɱɽ  

ʄʠʥʝʨʘʣʥʝ ʤʘʪʝʨʠʿʝ - ʟʘʿʝʜʥʦ ʩʘ ʚʦʜʦʤ ʜʦʩʧʝʚʘʿʫ ʫ ʜʨʚʦ ʠʟ ʧʦʜʣʦʛʝ. ʇʨʠ 

ʩʘʛʦʨʝʚʘˁʫ ʜʘʿʫ ʧʝʧʝʦ.  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʠ ʭʝʤʠʿʩʢʠ ʝʣʝʤʝʥʪʠ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʜʨʚʥʝ ʤʘʩʝ? 

2. ʅʘʙʨʦʿʘʪʠ ʿʝʜʠˁʝˁʘ ʢʦʿʘ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʜʨʚʥʝ ʤʘʩʝ? 

3. ʅʘʙʨʦʿ ʩʧʦʨʝʜʥʝ ʩʘʩʪʦʿʢʝ ʜʨʚʝʪʘ? 

 

1.5.  ʇʈɽʉɽʎʀ ɼʈɺɽʊɸ 

 

ʉʣʠʢʘ 3. - ʂʘʨʘʢʪʝʨʠʩʪʠʯʥʠ ʧʨʝʩʝʮʠ ʜʨʚʝʪʘ  

 

ʇʆʇʈɽʏʅʀ ʇʈɽʉɽʂ - ɼʦʙʠʿʘ ʩʝ ʢʘʜʘ ʩʝ ʜʨʚʦ ʧʨʝʨʝʞʝ ʫʧʨʘʚʦ ʥʘ ʫʟʜʫʞʥʫ ʦʩʫ 

ʩʪʘʙʣʘ. ʅʘ ˁʝʤʫ ʩʝ ʫʦʯʘʚʘʿʫ ʛʦʜʦʚʠ ʢʘʦ ʢʦʥʮʝʥʪʨʠʯʥʠ ʢʨʫʛʦʚʠ. ʋʥʫʪʘʨ ʛʦʜʦʚʘ ʢʘʦ 

ʢʦʥʮʝʥʪʨʠʯʥʠʭ ʢʨʫʛʦʚʘ ʨʘʟʣʠʢʫʿʫ ʩʝ ʪʘʤʥʠʿʝ ʠ ʩʚʝʪʣʠʿʝ ʟʦʥʝ. ʋʦʯʘʚʘ ʩʝ ʨʘʥʘ ʠ ʢʘʩʥʘ 

ʟʦʥʘ ʜʨʚʝʪʘ.  

 

ʇʆɼʋɾʅʀ ʇʈɽʉɽʂ:  

ɸ. ʈʘʜʠʿʘʣʥʠ - ʋʟʜʫʞʥʠ ʧʨʝʩʝʢ ʧʨʦʣʘʟʠ ʢʨʦʟ ʘʥʘʪʦʤʩʢʠ ʮʝʥʪʘʨ. ʅʘ ʧʨʝʩʝʢʫ ʩʝ 

ʫʦʯʘʚʘʿʫ ʧʨʩʪʝʥʦʚʠ ʧʨʠʨʘʩʪʘ ʫ ʚʠʜʫ ʊʈɸʂɸ.  

ɹ. ʊɸʅɻɽʅʎʀɱɸʃʅʀ - ʋɿɼʋɾʅʀ ʇʈɽʉɽʂ ʢʦʿʠ ʅɽ ʇʈʆʃɸɿʀ ʂʈʆɿ 

ɸʅɸʊʆʄʉʂʀ ʎɽʅʊɸʈ, ɺɽɴ ʀɼɽ ʊɸʅɻɽʅʊʆʄ ʅɽʂʆɻ ʆɼ ʇʈʉʊɽʅʆɺɸ 

ʇʈʀʈɸʉʊɸ. ʅʘ ʧʨʝʩʝʢʫ ʩʝ ʫʦʯʘʚʘʿʫ ʧʨʩʪʝʥʦʚʠ ʧʨʠʨʘʩʪʘ ʫ ʚʠʜʫ ʋɿɼʋɾʅʀʍ 

ʇɸʈɸɹʆʃɸ.  
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ʉʣʠʢʘ 4. - ʀʟʛʣʝʜ ʪʝʢʩʪʫʨʝ ʜʨʚʝʪʘ ʥʘ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦʤ ʧʨʝʩʝʢʫ  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʝ ʧʨʝʩʝʢʝ ʜʨʚʝʪʘ ʨʘʟʣʠʢʫʿʝʤʦ? 

2. ʇʦʜʫʞʥʠ ʧʨʝʩʝʢ ʫ ʦʜʥʦʩʫ ʥʘ ʮʝʥʪʘʨ ʤʦʞʝ ʙʠʪʠ, ʢʘʢʘʚ? 

3. ʇʦ ʯʝʤʫ ʩʝ ʨʘʟʣʠʢʫʿʝ ʨʘʜʠʿʘʣʥʠ ʠ ʪʘʥʛʝʥʮʠʿʘʣʥʠ ʧʨʝʩʝʢ ʜʨʚʝʪʘ? 

 

1.6.  ʆʉʅʆɺʅɸ ʌʀɿʀʏʂɸ ʉɺʆɱʉʊɺɸ 

1.6.1.  ɺʃɸɾʅʆʉʊ ɼʈɺɽʊɸ 

ʇʦʜ ʚʣʘʞʥʦʰ˂ʫ ʜʨʚʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ʜʨʚʝʪʫ. ʋ 

ʜʨʚʝʪʫ ʨʘʟʣʠʢʫʿʝʤʦ 2 ʚʨʩʪʝ ʚʦʜʝ:  

-  ʉʃʆɹʆɼʅɸ ɺʆɼɸ ï ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ʣʫʤʝʥʠʤʘ,  

-  ɺɽɿɸʅɸ ɺʆɼɸ ï ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ˂ʝʣʠʿʩʢʠʤ ʟʠʜʦʚʠʤʘ.  

ʇʨʝʤʘ ʢʦʣʠʯʠʥʠ ʚʦʜʝ ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʫ ʜʨʚʝʪʫ ʨʘʟʣʠʢʫʿʝʤʦ:  

-  ʅɸʇʆɱɽʅʆ ɼʈɺʆ ï ʢʦʜ ˁʝʛʘ ʩʫ ʣʫʤʝʥʠ ʠ ˂ʝʣʠʩʢʠ ʟʠʜʦʚʠ ʫ ʧʦʪʧʫʥʦʩʪʠ 

ʠʩʧʫˁʝʥʠ ʚʦʜʦʤ,  

-  ʉʀʈʆɺʆ ɼʈɺʆ ï ʢʦʜ ʢʦʛ ʩʫ ʣʫʤʝʥʠ ʜʝʣʠʤʠʯʥʦ ʠʩʧʫˁʝʥʠ ʚʦʜʦʤ, ʘ ʟʠʜʦʚʠ ʫ 

ʧʦʪʧʫʥʦʩʪʠ ʟʘʩʠ˂ʝʥʠ ʚʝʟʘʥʦʤ ʚʦʜʦʤ,  

-  ɼʈɺʆ ʅɸ ɻʈɸʅʀʎʀ ʍʀɻʈʆʉʂʆʇʅʆʉʊʀ ï ʩʘʜʨʞʠ 30% ʚʣʘʛʝ, ʫ ʟʠʜʦʚʠʤʘ. 

ʃʫʤʝʥʠ ʩʫ ʧʨʘʟʥʠ,  

-  ʇʈʆʉʋʐɽʅʆ ɼʈɺʆ - ʢʘʜʘ ʩʘʜʨʞʠ ʜʝʦ ʚʝʟʘʥʝ ʚʦʜʝ.  

ʈʘʟʣʠʢʫʿʝʤʦ: 

-  ʪʨʘʥʩʧʦʨʪʥʘ ʚʣʘʞʥʦʩʪ 18 - 22 %, 

-  ʚʘʟʜʫʰʥʦ ʩʫʚʦ ʜʨʚʦ 12 ï 18 %,  

-  ʠʥʜʫʩʪʨʠʩʢʠ ʩʫʚʦ 6 ï 12 % (ʦʚʦ ʿʝ ʚʣʘʛʘ ʢʦʿʘ ʿʝ ʧʦʛʦʜʥʘ ʟʘ ʠʟʨʘʜʫ ʚʝ˂ʠʥʝ 

ʬʠʥʘʣʥʠʭ ʧʨʦʠʟʚʦʜʘ ʦʜ ʜʨʚʝʪʘ). 

-   ɸʇʉʆʃʋʊʅʆ ʉʋɺʆ - ʜʨʚʦ ʩʘ 0 % ʚʣʘʛʝ, ʥʝ ʩʘʜʨʞʠ ʥʠ ʩʣʦʙʦʜʥʫ ʥʠ ʚʝʟʘʥʫ 

ʚʦʜʫ.  

1.6.2.  ʇʆʈʆɿʅʆʉʊ ɼʈɺɽʊɸ 

ʇʦʜʨʘʟʫʤʝʚʘ ʩʚʝ ʥʘʿʢʨʫʧʥʠʿʝ ʠ ʥʘʿʩʠʪʥʠʿʝ ʰʫʧˀʠʥʝ ʫ ʜʨʚʝʪʫ. ʇʦʜ ʧʦʨʦʟʥʦʰ˂ʫ 

ʜʨʚʝʪʘ ʧʦʜʨʘʟʫʤʝʚʘʤʦ ʦʜʥʦʩ ʫʢʫʧʥʝ ʟʘʧʨʝʤʠʥʝ ʩʚʠʭ ʫʥʫʪʨʘʰˁʠʭ ʰʫʧˀʠʥʘ ʠ 

ʟʘʧʨʝʤʠʥʩʢʝ ʤʘʩʝ ʜʨʚʝʪʘ ʫ ʘʧʩʦʣʫʪʥʦ ʩʫʚʦʤ ʩʪʘˁʫ. ʇʦʨʦʟʥʦʩʪ ʜʨʚʝʪʘ ʩʝ ʠʟʨʘʞʘʚʘ ʫ 

ʧʨʦʮʝʥʪʠʤʘ. ʉʚʦʿʩʪʚʦ ʧʦʨʦʟʥʦʩʪʠ ʫʪʠʯʝ ʥʘ ʟʘʧʨʝʤʠʥʩʢʫ ʤʘʩʫ, ʚʣʘʞʥʦʩʪ ʜʨʚʝʪʘ ʠ 

ʭʠʛʨʦʩʢʦʧʥʦʩʪ.  
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1.6.3.  ʍʀɻʈʆʉʂʆʇʅʆʉʊ ɼʈɺɽʊɸ  

ʍʠʛʨʦʩʢʦʧʥʦʩʪ ʿʝ ʩʧʦʩʦʙʥʦʩʪ ʜʨʚʝʪʘ ʜʘ ʫʧʠʿʝ ʚʣʘʛʫ ʠʟ ʦʢʦʣʥʝ ʩʨʝʜʠʥʝ.  

ʎɽʃʋʃʆɿɸ- ʿʝʜʠˁʝˁʝ ʢʦʿʝ ʿʝ ʟʘʩʣʫʞʥʦ ʟʘ ʫʧʠʿʘˁʝ ʚʣʘʛʝ, ʿʝʨ ʦʥʘ ʠʤʘ ʠʟʨʘʞʝʥ 

ʘʬʠʥʠʪʝʪ ʟʘ ʫʧʠʿʘˁʝ ʚʦʜʝ. ɼʨʚʦ ˂ʝ ʠʟ ʚʘʟʜʫʭʘ ʜʘ ʫʧʠʿʘ ʚʣʘʛʫ ʩʚʝ ʜʦʢ ʩʝ ʠʟʤʝʹʫ ʨʝʣʘʪʠʚʥʝ 

ʚʣʘʞʥʦʩʪʠ ʚʘʜʨʫʭʘ ʠ ʚʣʘʞʥʦʩʪʠ ʜʨʚʝʪʘ ʥʝ ʫʩʧʦʩʪʘʚʠ ʨʘʚʥʦʪʝʞʘ. ʆʚʦ ʩʝ ʥʘʟʠʚʘ 

ʈɸɺʅʆʊɽɾʅɸ ɺʃɸɾʅʆʉʊ.  

ʊɸʏʂɸ ɿɸʉʀɴɽʅʆʉʊʀ ɺʃɸʂɸʅɸ (ʦʢʦ 30% ʚʘʣʘʛʝ ʫ ʜʨʚʝʪʫ) ï ʿʝ ʤʘʢʩʠʤʘʣʘʥ 

ʩʘʜʨʞʘʿ ʚʣʘʞʥʦʩʪʠ ʢʦʿʝ ʜʨʚʦ ʤʦʞʝ ʧʦʩʪʠ˂ʠ ʫʧʠʿʘˁʝʤ ʚʣʘʛʝ ʠʟ ʚʘʟʜʫʭʘ.  

1.6.4.  ʇʆɱʀɺʆʉʊ ɼʈɺɽʊɸ  

ʉʧʦʩʦʙʥʦʩʪ ʜʨʚʝʪʘ ʜʘ ʫʧʠʿʘ ʪʝʯʥʦʩʪ (ʚʦʜʫ) ʫ ʢʦʿʦʿ ʿʝ ʧʦʪʦʧˀʝʥʦ ʥʘʟʠʚʘ ʩʝ ʧʦʿʠʚʦʩʪ. 

ʇʦʜ ʩʪʝʧʝʥʦʤ ʧʦʿʠʚʦʩʪʠ ʧʦʜʨʘʟʫʤʝʚʘ ʩʝ ʢʦʣʠʯʠʥʘ ʚʦʜʝ ʢʦʿʫ ʫʧʠʿʝ ʿʝʜʠʥʠʮʘ ʤʘʩʝ ʜʨʚʝʪʘ 

ʫ ʦʜʨʝʹʝʥʦʤ ʚʨʝʤʝʥʫ. ʇʨʠ ʥʘʧʘʿʘˁʫ ʧʨʚʦ ʩʝ ʠʩʧʠˁʘʚʘʿʫ ʣʫʤʝʥʠ, ʘ ʧʦʪʦʤ ˂ʝʣʠʿʩʢʠ 

ʟʠʜʦʚʠ. ʅʘʿʚʝ˂ʠ ʫʪʠʮʘʿ ʥʘ ʧʦʿʠʚʦʩʪ ʜʨʚʝʪʘ ʠʤʘ ʧʦʨʦʟʥʦʩʪ. ʇʦʿʠʚʦʩʪ ʿʝ ʚʝ˂ʘ ʢʦʜ 

ʧʦʨʦʟʥʠʿʝʛ ʠ ʣʘʢʰʝʛ ʥʝʛʦ ʢʦʜ ʪʝʞʝʛ ʠ ʛʫʰ˂ʝʛ ʜʨʚʝʪʘ.  

1.6.5.  ɻʋʉʊʀʅɸ ɼʈɺɽʊɸ 

ʇʨʝʜʩʪʘʚˀʘ ʤʘʩʫ ʿʝʜʠʥʠʮʝ ʟʘʧʨʝʤʠʥʝ ʜʨʚʝʪʘ. ʀʟʨʘʞʘʚʘ ʩʝ ʫ g/cm3 ʠʣʠ ʢg/cm3. 

ɻʫʩʪʠʥʘ ˂ʝ ʙʠʪʠ ʨʘʟʣʠʯʠʪʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʜʨʚʝʪʘ, ʚʣʘʞʥʦʩʪʠ ʜʨʚʝʪʘ, ʩʪʘʨʦʩʪʠ ʠ 

ʠʟ ʢʦʛ ʜʝʣʘ ʩʪʘʙʣʘ ʿʝ. ɻʫʩʪʠʥʘ ʿʝ ʧʦʢʘʟʘʪʝˀ ʢʘʢʚʘ ʩʫ ʤʝʭʘʥʠʯʢʘ ʩʚʦʿʩʪʘʚʘ ʜʨʚʝʪʘ (ʊʘʙʝʣʘ 

3,4). 

ʊʘʙʝʣʘ 3. - ʇʦʜʝʣʘ ʧʨʝʤʘ ʪʝʞʠʥʠ

 

ʊʘʙʝʣʘ 4. - ɺʨʩʪʝ ʜʨʚʝʪʘ ʠ ˁʠʭʦʚʘ ʩʧʝʮʠʬʦʯʥʘ ʛʫʩʪʠʥʘ 
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1.6.6.  ʋʊɽɿɸɳɽ ɼʈɺɽʊɸ  

ʉʚʦʿʩʪʚʦ ʜʨʚʝʪʘ ʜʘ ʩʤʘˁʫʿʝ ʩʚʦʿʝ ʜʠʤʝʥʟʠʿʝ, ʘ ʩʘʤʠʤ ʪʠʤ ʠ ʟʘʧʨʝʤʠʥʫ ʟʙʦʛ ʛʫʙʠʪʢʘ ʚʝʟʘʥʝ 

ʠʣʠ ʭʠʛʨʦʩʢʦʧʥʝ ʚʣʘʛʝ ʥʘʟʠʚʘ ʩʝ ʫʪʝʟʘˁʝ.  

ʇʨʠʢʠʢʦʤ ʩʫʰʝˁʘ ʜʨʚʝʪʘ ʧʨʚʦ ʠʟʣʘʟʠ ʩʣʦʙʦʜʥʘ ʚʦʜʘ. ɼʨʚʦ ʧʦʩʪʘʿʝ ʣʘʢʰʝ, ʘʣʠ ʩʝ ˁʝʛʦʚʝ 

ʜʠʤʝʥʟʠʿʝ ʥʝ ʩʤʘˁʫʿʫ. ɼʦ ʩʤʘˁʠʚʘˁʘ ʜʠʤʝʥʟʠʿʘ ʜʦʣʘʟʠ ʪʝʢ ʢʘʜʘ ʠʟ ˁʝʛʘ ʧʦʯʥʝ ʜʘ ʠʟʣʘʟʠ 

ʚʝʟʘʥʘ ʚʦʜʘ.  

ʋʪʝʟʘˁʝ ʜʨʚʝʪʘ ʩʝ ʚʨʰʠ ʨʘʟʣʠʯʠʪʦ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʘʥʘʪʦʩʤʦʛ ʧʨʘʚʮʘ: ʅʘʿʚʠʰʝ ʩʝ 

ʫʪʝʞʝ ʫ ʊɸʅɻɽʅʎʀɱɸʃʅʆʄ ʧʨʘʚʮʫ, ʧʦʪʦʤ ʫ ʈɸɼʀɱɸʃʅʆʄ ʠ 

ʃʆʅɻʀʊʋɼʀʅɸʃʅʆʄ (ʫ ʧʨʘʚʮʫ ʘʥʘʪʦʤʩʢʠʭ ʝʣʝʤʝʥʘʪʘ).  

ʈʘʟʣʠʯʠʪʦ ʫʪʝʟʘˁʝ ʜʨʚʝʪʘ ʫ ʨʘʟʣʠʯʠʪʠʤ ʘʥʘʪʦʤʩʢʠʤ ʧʨʘʚʮʠʤʘ ʠʤʘ ʢʘʦ ʧʦʩʣʝʜʠʮʫ 

ʜʝʬʦʨʤʠʩʘˁʝ ʠ ʨʘʩʧʫʮʘʚʘˁʝ ʜʨʚʝʪʘ ʧʨʠʣʠʢʦʤ ʩʫʰʝˁʘ.  

1.6.7.  ɹʋɹʈɽɳɽ ɼʈɺɽʊɸ 

ʉʚʦʿʩʪʚʦ ʜʨʚʝʪʘ ʜʘ ʫʩʣʝʜ ʚʝʟʠʚʘˁʘ ʚʦʜʝ ʟʘ ʟʠʜʦʚʝ ˂ʝʣʠʿʘ ʧʦʚʝ˂ʘ ʩʚʦʿʝ ʜʠʤʝʥʟʠʿʝ, 

ʥʘʟʠʚʘʤʦ ʙʫʙʨʝˁʝ ʜʨʚʝʪʘ. ʋʪʝʟʘˁʝ ʠ ʙʫʙʨʝˁʝ ʩʫ ʥʝʧʦʞʝˀʥʘ ʩʚʦʿʩʪʚʘ. ʋʢʦʣʠʢʦ ʩʝ ʜʨʚʦ 

ʥʝ ʠʟʦʣʫʿʝ ʦʜ ʫʪʠʮʘʿʘ ʩʧʦˀʘʰˁʝ ʩʨʝʜʠʥʝ, ʜʦ˂ʠ ˂ʝ ʠ ʜʦ ʧʨʦʤʝʥʘ ʜʠʤʝʥʟʠʿʘ ʠ ʧʦʩʣʝ ˁʝʛʦʚʝ 

ʫʛʨʘʜˁʝ. ɼʘ ʙʠ ʩʝ ʩʧʨʝʯʠʣʦ, ʜʨʚʦ ʩʝ ʧʨʝʤʘʟʫʿʝ ʨʘʟʣʠʯʠʪʠʤ ʤʘʪʝʨʠʿʘʣʠʤʘ (ʣʘʢʦʚʠʤʘ). 

1.6.8.  ʉʋʐɽɳɽ ɼʈɺɽʊɸ  

ʉʋʐɽɳɽ ɼʈɺɽʊɸ ʿʝ ʧʨʦʮʝʩ ʩʤʘˁʠʚʘˁʘ ʚʣʘʞʥʦʩʪʠ ʜʨʚʝʪʘ. ɺʦʜʘ ʠʩʧʘʨʘʚʘ ʩʘ 

ʧʦʚʨʰʠʥʝ ʜʨʚʝʪʘ, ʘ ʚʣʘʛʘ ʩʝ ʢʨʝ˂ʝ ʠʟ ʫʥʫʪʨʘʰˁʦʩʪʠ ʢʘ ʧʝʨʠʬʝʨʠʿʠ. ʆʚʘ ʜʚʘ ʧʨʦʮʝʩʘ 

ʤʦʨʘʿʫ ʙʠʪʠ ʋʉʂʃɸɫɽʅɸ. ɹʨʟʠʥʘ ʩʫʰʝˁʘ ʜʨʚʝʪʘ ʟʘʚʠʩʠ ʦʜ:  

-  ʪʝʤʧʝʨʘʪʫʨʝ,  

-  ʨʝʣʘʪʠʚʥʝ ʚʣʘʞʥʦʩʪʠ,  

-  ʙʨʟʠʥʝ ʩʪʨʫʿʘˁʘ ʚʘʟʜʫʭʘ.  

ɺʨʩʪʝ ʩʫʰʝˁʘ: 

-  ʇʈʀʈʆɼʅʆ ʉʋʐɽɳɽ ï ʇʦʜʨʘʟʫʤʝʚʘ ʩʝ ʩʫʰʝˁʝ ʫ ʩʣʦʙʦʜʥʦʤ ʧʨʦʩʪʦʨʫ 

(ʦʪʚʦʨʝʥʦʤ ʠʣʠ ʥʘʪʢʨʠʚʝʥʦʤ), ʧʦʜ ʫʪʠʮʘʿʝʤ ʩʧʦˀʘʰˁʠʭ ʢʣʠʤʘʪʩʢʠʭ ʬʘʢʪʦʨʘ. 

ɻʨʘʹʘ ʢʦʿʘ ʩʝ ʩʫʰʠ ʩʣʘʞʝ ʩʝ ʫ ʩʣʦʞʘʿʝʚʝ. ʉʫʰʠ ʩʝ ʩʚʝ ʜʦʢ ʩʘ ʦʢʦʣʥʠʤ ʚʘʟʜʫʭʦʤ 

ʥʝ ʫʩʧʦʩʪʘʚʠ ʨʘʚʥʦʪʝʞʫ.  

-  ɺɽʐʊɸʏʂʆ ʉʋʐɽɳɽ ï ʫ ʩʫʰʘʨʘʤʘ ʟʘ ʜʨʚʦ ʫʟ ʧʦʜʝʰʘʚʘˁʝ ʩʚʠʭ ʧʘʨʘʤʝʪʘʨʘ 

ʟʘ ʩʫʰʝˁʝ.  

ɻʨʝʰʢʝ ʢʦʿʝ ʥʘʩʪʘʿʫ ʫʩʣʝʜ ʩʫʰʝˁʘ ʩʫ ʇʋʂʆʊʀʅɽ, ʂʆʈʀʊɸɺʆʉʊ, ʀɿɹʆʏɽʅʆʉʊ 

ʠ ɺʀʊʆʇɽʈʅʆʉʊ.  

 
 

ʉʣʠʢʘ 5. - ʇʫʢʦʪʠʥʝ ʠ ʨʘʩʧʫʢʣʠʥʝ ʢʘʦ 

ʧʦʩʣʝʜʠʮʘ ʨʘʩʫʰʠʚʘˁʘ ʯʝʣʘ ʩʦʨʪʠʤʝʥʪʘ 

ʉʣʠʢʘ 6. - ʆʙʣʠʮʠ ʜʝʬʦʨʤʘʮʠʿʘ 

ʧʨʠʣʠʢʦʤ ʩʫʰʝˁʘ ʜʨʚʝʪʘ:  

ʘ - ʠʟʙʦʯʝʥʦʩʪ, ʙ - ʢʦʨʠʪʘʚʦʩʪ,  

ʚ ï ʚʠʪʦʧʝʨʝˁʝ 
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ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʋ ʜʨʚʝʪʫ ʩʝ ʥʘʣʘʟʝ ʜʚʝ ʚʨʩʪʝ ʚʦʜʝ, ʢʦʿʝ ʩʫ ʪʦ? 

2. ɻʜʝ ʩʝ ʫ ʜʨʚʝʪʫ, ʥʘʣʘʟʠ ʩʣʦʙʦʜʥʘ ʘ ʛʜʝ ʚʝʟʘʥʘ ʚʦʜʘ? 

3. ʐʪʘ ʧʨʝʜʩʪʘʚˀʘ ʛʫʩʪʠʥʘ ʜʨʚʝʪʘ? 

4. ʂʘʜʘ ʜʦʣʘʟʠ ʜʦ ʫʪʝʟʘˁʘ, ʘ ʢʘʜʘ ʜʦ ʙʫʙʨʝˁʘ ʜʨʚʝʪʘ? 

5. ʅʘ ʢʦʿʠ ʥʘʯʠʥ ʤʦʞʝʤʦ ʩʫʰʠʪʠ ʜʨʚʦ? 

6. ʂʦʿʝ ʛʨʝʰʢʝ ʤʦʛʫ ʜʘ ʩʝ ʿʘʚʝ ʢʘʦ ʧʦʩʣʝʜʠʮʘ ʩʫʰʝˁʘ? 

 

 1.7.  ʇʆʃʋʌʀʅɸʃʅʀ ʇʈʆʀɿɺʆɼʀ ʆɼ ɼʈɺɽʊɸ 

 1.7.1.  ʈɽɿɸʅɸ ɻʈɸɫɸ  

ʉʠʨʦʚʠʥʫ ʟʘ ʨʝʟʘʥʫ ʛʨʘʹʫ ʯʠʥʝ ʪʨʫʧʮʠ ʜʦʙʠʿʝʥʠ ʨʘʩʧʠʣʘʚʘˁʝʤ ʜʝʙʣʦʚʠʥʝ. ʇʦʜ 

ʨʝʟʘʥʦʤ ʛʨʘʹʦʤ ʧʦʜʨʘʟʫʤʝʚʘʿʫ ʩʝ ʧʦʣʫʬʠʥʘʣʥʠ ʧʨʦʠʟʚʦʜʠ ʧʨʠʟʤʘʪʠʯʥʦʛ ʦʙʣʠʢʘ, ʢʘʦ ʰʪʦ 

ʩʫ ʜʘʩʢʝ, ʯʝʪʚʨʪʘʯʝ, ʛʨʝʜʝ ʠ ʣʝʪʚʝ, ʢʦʿʝ ʩʫ ʜʦʙʠʿʝʥʝ ʨʝʟʘˁʝʤ ʪʨʫʧʘʮʘ. ʊʨʫʧʮʠ ʩʝ ʧʨʝʨʘʹʫʿʫ 

ʫ ʧʦʩʪʨʦʿʝˁʠʤʘ ʢʦʿʘ ʩʝ ʥʘʟʠʚʘʿʫ ʧʠʣʘʥʝ.  

ʊʝʭʥʠʢʝ ʨʝʟʘˁʘ ʪʨʫʧʮʘ  

ʀʟʙʦʨ ʪʝʭʥʠʢʝ ʨʝʟʘˁʘ ʟʘʚʠʩʠ ʦʜ ʢʚʘʣʠʪʝʪʘ ʪʨʫʧʮʘ, ʚʨʩʪʝ ʜʨʚʝʪʘ, ʚʨʩʪʝ ʤʘʰʠʥʝ ʠ 

ʩʦʨʪʠʤʝʥʪʘ ʢʦʿʠ ʩʝ ʞʝʣʝ ʜʦʙʠʪʠ.  

ʇʦʩʪʦʿʝ ʪʨʠ ʥʘʯʠʥʘ ʟʘ ʨʝʟʘˁʝ ʪʨʫʧʮʘ: 

-  ʨʝʟʘˁʝ ʫʮʝʣʦ (ʩʢʨʦʟ), 

-  ʧʨʠʟʤʠʨʘˁʝ (ʧʦʚʨʘʪʥʦ ʨʝʟʘˁʝ),  

-  ʧʦʿʝʜʠʥʘʯʥʦ (ʠʥʜʠʚʠʜʫʘʣʥʦ ʨʝʟʘˁʝ).  

ʉʆʈʊʀʄɽʅʊʀ ʈɽɿɸʅɽ ɻʈɸɫɽ  

ʉʦʨʪʠʤʝʥʪʠ ʨʝʟʘʥʝ ʛʨʘʹʝ ʩʫ ʧʨʦʠʟʚʦʜʠ ʜʦʙʠʿʝʥʠ ʨʝʟʘˁʝʤ, ʨʘʟʚʨʩʪʘʚʘʿʫ ʩʝ ʧʨʝʤʘ 

ʜʠʤʝʥʟʠʿʘʤʘ, ʦʙʣʠʢʫ ʠ ʩʪʝʧʝʥʫ ʦʙʨʘʹʝʥʦʩʪʠ, ʧʦʣʦʞʘʿʫ ʩʨʮʘ ʠ ʥʘʤʝʥʠ.  

¶ ʇʦʜʝʣʘ ʨʝʟʘʥʝ ʛʨʘʹʝ ʧʦ ʜʝʙˀʠʥʠ:  

-  ʣʠʩʪʦʚʠ (5 - 11 mm ʜʝʙˀʠʥʝ; ʢʦʜ ʭʨʘʩʪʘ 18 mm),  

-  ʜʘʩʢʝ ( 12 - 47 mm ʜʝʙˀʠʥʝ),  

-  ʧʣʘʥʢʝ (48 - 100 mm ʜʝʙˀʠʥʝ).  

ʂʦʜ ʦʚʠʭ ʩʦʨʪʠʤʝʥʘʪʘ ʦʜʥʦʩ ʜʝʙˀʠʥʝ ʧʨʝʤʘ ʰʠʨʠʥʠ ʿʝ 1:4.  

¶ ʇʦʜʝʣʘ ʨʝʟʘʥʝ ʛʨʘʹʝ ʧʨʝʤʘ ʩʪʝʧʝʥʫ ʫʟʜʫʞʥʝ ʦʙʨʘʜʝ:  

-  ʥʝʦʢʨʘʿʯʝʥʘ ʛʨʘʹʘ (ʉɸʄʀʎɸ),  

-  ʛʨʘʹʘ ʢʦʿʘ ʥʘ ʨʫʙʦʚʠʤʘ ʟʘʜʨʞʘʦ ʧʨʠʨʦʜʥʫ ʦʙʣʠʥʫ,  

-  ʧʦʣʫʦʢʨʘʿʯʝʥʘ ʛʨʘʹʘ,  

-  ʿʝʜʘʥ ʦʙʨʫʙ ʿʝ ʦʰʪʨʦʠʚʠʯʘʥ, ʜʦʢ ʿʝ ʜʨʫʛʠ ʟʘʜʨʞʘʦ ʧʨʠʨʦʜʥʫ ʦʙʣʠʥʫ,  

-  ʦʢʨʘʿʯʝʥʘ ʛʨʘʹʘ,  

-  ʦʙʘ ʨʫʙʘ ʩʫ ʦʰʪʨʦʠʚʠʯʥʘ.  

ʂʣʘʜʘʨʢʝ ï ʜʘʩʢʝ ʢʦʿʝ ʩʫ ʩʣʦʞʝʥʝ ʦʥʠʤ ʨʝʜʦʤ ʢʘʢʦ ʩʫ ʩʪʘʿʘʣʝ ʫ ʪʨʫʧʮʫ.  

¶ ʇʦʜʝʣʘ ʧʨʝʟʘʥʝ ʛʨʘʹʝ ʧʨʝʤʘ ʧʦʧʨʝʯʥʦʤ ʧʨʝʩʝʢʫ:  

ʋʢʦʣʠʢʦ ʿʝ ʦʜʥʦʩ ʜʝʙˀʠʥʝ ʧʨʝʤʘ ʰʠʨʠʥʠ 1:1 ʜʦ 1:2 ʪʘʢʚʝ ʩʦʨʪʠʤʝʥʪʝ ʟʘʥʠʚʘʤʦ 

ʯʝʪʚʨʪʘʯʝ, ʘ ʪʫ ʩʧʘʜʘʿʫ:  

-  ʣʝʪʚʝ (ʢʦʿʝ ʠʤʘʿʫ ʜʝʙˀʠʥʫ ʜʘʩʢʝ),  
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-  ʛʨʝʜʠʮʝ ( ʜʠʥʝʟʠʿʝ ʜʦ 10 cm, ʥʧʨ.: 9ʭ9 cm; 8ʭ8 cm; 6ʭ6 cm...),  

-  ʛʨʝʜʝ ( ʤʘʿʤʘˁʘ ʜʠʤʝʥʟʠʿʘ ʛʨʝʜʘ ʿʝ 10 cm, ʧʘ ʥʘ ʚʠʰʝ). 

¶ ʇʦʜʝʣʘ ʨʝʟʘʥʝ ʛʨʘʹʝ ʧʨʝʤʘ ʧʦʣʦʞʘʿʫ ʫ ʪʨʫʧʮʫ:  

-  ʙʦʯʥʘ,  

-  ʫʥʫʪʨʘʰˁʘ ʛʨʘʹʘ. 

ʉʊɸʅɼɸʈɼʀ ʇʈʆʇʈʀʉɸʅʀ ɿɸ ʈɽɿɸʅʋ ɻʈɸɫʋ  

ʉʪʘʥʜʘʨʜʥʝ ʜʝʙˀʠʥʝ ʟʘ ʙʫʢʦʚʫ ʨʝʟʘʥʫ ʛʨʘʹʫ: 18, 25, 32, 38, 45, 50, 60, 70, 80, 90 ʠ 100 

mm. ʉʪʘʥʜʘʨʜʥʝ ʜʝʙˀʠʥʝ ʟʘ ʭʨʘʩʪʦʚʫ ʨʝʟʘʥʫ ʛʨʘʹʫ: 18, 25, 32, 38, 45, 50, 60 mm ʠ ʚʝ˂ʠʤ.  

ʉʪʘʥʜʘʨʜʥʝ ʜʝʙˀʠʥʝ ʟʘ ʨʝʟʘʥʫ ʛʨʘʹʫ ʿʝʣʝ ʠ ʩʤʨʯʝ: 18, 24, 28, 38, 48, 60, 76, 80, 90 ʠ 

100 mm.  

1.7.2.  ɺʈʉʊɽ ɼʈɺɽʊɸ ʀ ɳʀʍʆɺɸ ʋʇʆʊʈɽɹʅɸ ɺʈɽɼʅʆʉʊ 

ʋ ʪʘʙʝʣʠ 5. ʤʦʞʝʤʦ ʚʠʜʝʪʠ ʛʜʝ ʩʝ ʧʦʿʝʜʠʥʝ ʚʨʩʪʝ ʜʨʚʝʪʘ ʫʧʦʪʨʝʙˀʘʚʘʿʫ. 

ʊʘʙʝʣʘ 5. ï ʋʧʦʪʨʝʙʘ ʜʨʚʝʪʘ 

ɺʈʉʊɸ 

ɼʈɺɽʊɸ 
ʇʈʀʄɽʅɸ  

ɱɽʃɸ 

ɿʘ ʠʟʨʘʜʫ ʥʘʤʝʰʪʘʿʘ, ʛʨʘʹʝʚʠʥʩʢʝ ʩʪʦʣʘʨʠʿʝ, ʬʫʨʥʠʨʘ, ʧʘʥʝʣ ʧʣʦʯʘ, 

ʘʤʙʘʣʘʞʝ, ʧʦʜʦʚʘ, ʢʘʦ ʨʫʜʥʠʯʢʦ ʜʨʚʦ, ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʧʣʦʯʘ 

ʠʚʝʨʠʮʘ... 

ʉʄʈʏɸ 
ɿʘ ʧʨʦʠʟʚʦʜˁʫ ʧʘʧʠʨʘ, ʤʫʟʠʯʢʦʭ ʠʥʩʪʨʫʤʝʥʘʪʘ, ʧʣʦʯʘ ʠʚʝʨʠʮʘ ʠ 

ʚʣʘʢʥʘʪʠʮʘ, ʨʫʜʥʠʯʢʦ ʜʨʚʦ... 

ɹɽʃʀ ɹʆʈ 
ʂʘʦ ʛʨʘʹʝʚʠʩʢʦ ʜʨʚʦ, ʢʦʤʘʜʥʠ ʥʘʤʝʰʪʘʿ, ʛʨʘʹʝʚʠʩʢʫ ʩʪʦʣʘʨʠʿʫ, 

ʧʦʜʦʚʘ, ʩʪʫʙʦʚʘ ʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʮʝʣʫʣʦʟʝ... 

ʎʈʅʀ ɹʆʈ 
ʂʘʦ ʛʨʘʹʝʚʠʩʢʦ ʜʨʚʦ, ʫ ʘʚʠʦ ʠʥʜʫʩʪʨʠʿʠ, ʢʦʤʘʜʥʠ ʥʘʤʝʰʪʘʿ, 

ʛʨʘʹʝʚʠʩʢʫ ʩʪʦʣʘʨʠʿʫ, ʧʦʜʦʚʘ, ʩʪʫʙʦʚʘ ʠ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʮʝʣʫʣʦʟʝ... 

ɹɸɻʈɽʄ 
ɿʘ ʠʟʨʘʜʫ ʚʠʥʦʛʨʘʜʘʨʩʢʦʛ ʢʦˀʘ, ʧʘʨʢʝʪʘ, ʩʪʝʧʝʥʠʰʪʘ, ʟʘ ʧʨʦʠʟʚʦʜˁʫ 

ʥʘʤʝʰʪʘʿʘ, ʧʘʨʢʝʪʘ, ʩʪʝʧʝʥʠʰʪʘ... 

ɹɽʃʀ ɱɸʉɽʅ 
ɿʘ ʠʟʨʘʜʫ ʥʘʤʝʰʪʘʿʘ, ʧʘʨʢʝʪʘ, ʙʘʯʚʠ, ʩʪʝʧʝʥʠʰʪʘ, ʩʧʦʨʪʩʢʠʭ ʩʧʨʘʚʘ, 

ʩʪʠʩʣʢʦʛ ʥʘʤʝʰʪʘʿʘ, ʘʚʠʦʠʥʜʫʩʪʨʠʿʠ... 

ʍʈɸʉʊ 

ʃʋɾɳɸʂ 

ɿʘ ʠʟʨʘʜʫ ʥʘʤʝʰʪʘʿʘ, ʧʘʨʢʝʪʘ, ʨʫʜʘʨʩʢʦ ʜʨʚʦ, ʚʠʥʦʛʨʘʜʘʨʩʪʫ, ʟʘ 

ʠʟʨʘʜʫ ʤʦʩʪʦʚʘ... 

ʇʆɲʉʂʀ 

ɹʈɽʉʊ 

ʂʦʨʠʩʪʠ ʩʝ ʫ ʩʪʦʣʘʨʩʪʚʫ, ʛʨʘʹʝʚʠʥʘʨʩʪʚʫ, ʪʦʢʘʨʝʥʠʭ ʧʨʦʠʟʚʦʜʘ, 

ʩʧʦʨʪʩʢʠʭ ʩʧʨʘʚʘ... 

ʊʈɽʐɳɸ 
ʋ ʪʦʢʘʨʩʪʚʫ, ʨʝʟʙʘʨʩʪʚʫ, ʠʥʪʘʨʟʠʿʝ, ʫ ʧʨʦʠʟʚʦʜˁʠ ʬʫʨʥʠʨʘ ʠ 

ʥʘʤʝʰʪʘʿʘ. 

ʆʈɸʍ 
ɿʘ ʧʨʦʠʟʚʦʜˁʫ ʥʘʤʝʰʪʘʿʘ, ʤʫʟʠʯʢʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ, ʨʘʤʦʚʘ ʟʘ ʩʣʠʢʝ, 

ʦʙʣʘʛʘˁʝ ʦʙʿʝʢʘʪʘ, ʧʨʝʤʝʥʠʪʠʭ ʬʫʨʥʠʨʘ.  

ɹʋʂɺɸ 
ɿʘ ʧʨʦʠʟʚʦʜˁʫ ʥʘʤʝʰʪʘʿʘ, ʦʙʣʘʛʘˁʝ ʦʙʿʝʢʘʪʘ, ʧʨʝʤʝʥʠʪʠʭ ʬʫʨʥʠʨʘ, 

ʩʪʝʧʝʥʠʰʪʘ, ʧʨʦʠʟʚʦʜˁʫ ʮʝʣʫʣʦʟʝ... 

ɻʆʈʉʂʀ 

ɱɸɺʆʈ 

ɿʘ ʧʨʦʠʟʚʦʜˁʫ ʤʫʟʠʯʢʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ, ʥʘʤʝʰʪʘʿʘ, ʧʣʝʤʝʥʠʪʠʭ 

ʬʫʨʥʠʨʘ. 

ʆɹʀʏɸʅ 

ɻʈɸɹ 

ɿʘ ʠʟʨʘʜʫ, ʛʨʘʹʝʚʠʥʩʢʦ ʜʨʚʦ, ʛʨʘʹʝʚʠʥʩʢʝ ʩʪʦʣʘʨʠʿʝ, ʥʘʤʝʰʪʘʿʘ, 

ʙʠʣʠʿʘʨʩʢʠʭ ʰʪʘʧʦʚʘ, ʦʛʨʝʚʥʦ ʜʨʚʦ... 

ɹʈɽɿɸ 
ɿʘ ʧʨʦʠʟʚʦʜˁʫ ʠʚʝʨʘʩʪʠʭ ʠ ʚʣʘʢʥʘʩʪʠʭ ʧʣʦʯʘ, ʨʫʯʠʮʘ ʟʘ ʘʣʘʪʝ, 

ʢʣʦʤʧʠ, ʢʫʪʠʿʘ... 

ʎʈʅɸ ɱʆɺɸ 
ɿʘ ʧʨʦʠʟʚʦʜˁʫ ʠʚʝʨʘʩʪʠʭ ʠ ʚʣʘʢʥʘʩʪʠʭ ʧʣʦʯʘ, ʜʨʚʝʥʦʛ ʧʦʩʫʹʘ, 

ʦʣʦʚʘʢʘ...  
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ʃʀʇɸ 
ɿʘ ʨʝʟʙʘʨʠʿʫ, ʫ ʤʦʜʝʣʘʨʩʪʚʫ, ʤʫʟʠʯʢʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ, ʩʘʥʜʫʢʘ, 

ʢʦʰʥʠʮʘ...  

ʊʆʇʆʃɸ 
ʋ ʠʥʜʫʩʪʨʠʿʠ ʧʣʦʯʘ ʠ ʬʫʨʥʠʨʘ, ʩʘʥʜʫʢʘ ʠ ʘʤʙʘʣʘʞʝ, ʫ ʧʨʦʠʟʚʦʜˁʠ 

ʮʝʣʫʣʦʟʝ... 

ɺʈɹɸ 
ʋ ʠʥʜʫʩʪʨʠʿʠ ʧʣʦʯʘ ʠ ʬʫʨʥʠʨʘ, ʯʘʯʢʘʣʠʮʘ, ʩʘʥʜʫʢʘ ʠ ʘʤʙʘʣʘʞʝ, ʫ 

ʧʨʦʠʟʚʦʜˁʠ ʮʝʣʫʣʦʟʝ... 

ʄɸʍɸɻʆʅʀ ɿʘ ʠʟʨʘʜʫ ʧʣʝʤʝʥʠʪʠʭ ʬʫʨʥʠʨʘ ʟʘ ʦʙʣʘʛʘˁʝ ʧʣʦʯʘ...  

 

1.7.3.  ʌʋʈʅʀʈʀ 

ʌʫʨʥʠʨʠ ʩʫ ʪʘʥʢʠ ʣʠʩʪʦʚʠ ʜʨʚʝʪʘ, ʜʝʙˀʠʥʝ ʦʜ 0,5 - 8 mm.  

ʌʫʨʥʠʨʝ ʜʝʣʠʤʦ ʥʘ:  

-  ɲʋʐʊɽʅʀ ʌʋʈʅʀʈ - ʜʦʙʠʿʝʥ ʪʝʭʥʠʢʦʤ ˀʫʰʪʝˁʘ ʜʝʙˀʠʥʝ 0,2 - 8 mm,  

-  ʉɽʏɽʅʀ ʌʋʈʅʀʈ - ʜʦʙʠʿʝʥ ʪʝʭʥʠʢʦʤ ʩʝʯʝˁʘ ʜʝʙˀʠʥʝ 0,5  - 1 mm.  

ʌʫʨʥʠʨʠ ʜʦʙʠʿʝʥʠ ʪʝʭʥʠʢʦʤ ˀʫʰʪʝˁʘ ʥʘʟʠʚʘʿʫ ʩʝ ʩʣʝʧʠ ʬʫʨʥʠʨʠ, ʘ ʜʦʙʠʿʝʥʠ 

ʪʝʭʥʠʢʦʤ ʩʝʯʝˁʘ ʥʘʟʠʚʘʿʫ ʩʝ ʧʣʝʤʝʥʠʪʠ ʬʫʨʥʠʨʠ.  

ʉʝʯʝʥʠ ʬʫʨʥʠʨʠ ʠʟʨʘʹʫʿʫ ʩʝ ʦʜ ʩʣʝʜʝ˂ʠʭ ʚʨʩʪʘ: ʦʨʘʭ, ʭʨʘʩʪ, ʿʘʩʝʥ, ʿʘʚʦʨ, ʙʨʝʩʪ, ʙʦʨ, 

ʿʝʣʘ ʠ ʩʤʨʯʘ.  

ɲʫʰʪʝʥʠ ʬʫʨʥʠʨʠ ʠʟʨʘʹʫʿʫ ʩʝ ʦʜ ʩʣʝʜʝ˂ʠʭ ʚʨʩʪʘ: ʙʫʢʚʘ, ʪʦʧʦʣʘ, ʣʠʧʘ, ʙʨʝʟʘ, ʿʦʚʘ, 

ʩʤʨʯʘ, ʿʝʣʘ, ʙʦʨ.  

ʇʨʝʤʘ ʥʘʤʝʥʠ ʬʫʨʥʠʨʝ ʤʦʞʝʤʦ ʧʦʜʝʣʪʠ ʥʘ :  

- ʧʣʝʤʝʥʠʪʝ ʢʦʿʠ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʟʘ ʦʙʣʘʛʘˁʝ ʩʧʦˀʘʰˁʠʭ ʠ ʫʥʫʪʨʘʰˁʠʭ ʜʝʣʦʚʘ 

ʥʘʤʝʰʪʘʿʘ, ʟʘ ʫʤʝʪʥʠʯʢʝ ʧʨʝʜʤʝʪʝ, ʠʥʪʘʨʟʠʿʫ; ʪʘʤʦ ʛʜʝ ʩʝ ʮʝʥʝ ʙʦʿʘ, ʪʝʢʩʪʫʨʘ ʠ ʩʿʘʿ 

ʜʨʚʝʪʘ,  

- ʢʦʥʩʪʨʫʢʮʠʦʥʠ ʢʦʿʠ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʟʘ ʧʦʙʦˀʰʘʚʘˁʝ ʧʨʦʩʪʨʘʥʝ ʩʪʘʙʠʣʥʦʩʪʠ, ʟʘ 

ʠʟʨʘʜʫ ʩʣʦʿʝʚʠʪʠʭ ʧʨʦʠʟʚʦʜʘ (ʰʧʝʨ- ʧʣʦʯʘ, ʩʪʦʣʘʨʩʢʠʭ ʧʣʦʯʘ).  

ʇʨʝʤʘ ʥʘʯʠʥʫ ʦʙʨʘʜʝ ʨʘʟʣʠʢʫʿʫ ʩʝ:  

-  oʢʨʘʿʯʝʥʠ ʬʫʨʥʠʨʠ,  

-  ʥʝʦʢʨʘʿʯʝʥʠ ʬʫʨʥʠʨʠ.  

ɺʣʘʞʥʦʩʪ ʬʫʨʥʠʨʘ ʫ ʪʨʝʥʫʪʢʫ ʠʩʧʦʨʫʢʝ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʠʟʤʝʹʫ 11 ʠ 13%.  

1.7.4.  ʌʋʈʅʀʈʉʂɽ ʐʇɽʈ -ʇʃʆʏɽ  

ʌʫʨʥʠʨʩʢʝ ʧʣʦʯʝ ʠʟʨʘʹʝʥʝ ʩʫ ʦʜ ʥʘʿʤʘˁʝ ʪʨʠ ʤʝʹʫʩʦʙʥʦ ʩʣʝʧˀʝʥʘ ʬʫʨʥʠʨʩʢʘ ʣʠʩʪʘ. 

ʇʨʝʤʘ ʙʨʦʿʫ ʩʣʦʿʝʚʘ ʜʝʣʝ ʩʝ ʥʘ:  

-  ʪʨʦʩʣʦʿʥʝ (ʪʨʠ ʩʣʦʿʘ),  

-  ʚʠʰʝʩʣʦʿʥʝ ( 5,7,9,11 ʠ ʚʠʰʝ ʩʣʦʿʝʚʘ).  

ʉʣʦʿʝʚʠ ʤʦʛʫ ʙʠʨʠ ʠʟʨʘʹʝʥʠ ʦʜ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʜʨʚʝʪʘ, ʢʘʦ ʰʪʦ ʩʫ: ʙʫʢʚʘ, ʪʦʧʦʣʘ, 

ʿʝʣʘ, ʩʤʨʯʘ. ʊʘʢʦʹʝ ʩʝ ʧʨʠ ʬʦʨʤʠʨʘˁʫ ʧʣʦʯʝ ʤʦʞʝ ʚʨʰʠʪʠ ʢʦʤʙʠʥʘʮʠʿʘ ˀʫʰʪʝʥʦʛ ʠ 

ʩʝʯʝʥʦʛ ʬʫʨʥʠʨʘ. ʌʫʨʥʠʨʩʢʘ ʧʣʦʯʘ ʫ ʦʜʥʦʩʫ ʥʘ ʤʘʩʠʚʥʦ ʜʨʚʦ ʠʤʘ ʥʠʟ ʧʨʝʜʦʩʪʠ: ʤʘˁʝ ʩʝ 

ʫʪʝʞʝ, ʤʘˁʝ ʙʫʙʨʠ, ʨʘʩʫʮʘʚʘ, ʚʠʪʦʧʝʨʠ, ʚʝ˂ʘ ʤʫ ʿʝ ʯʚʨʩʪʦ˂ʘ ʫ ʩʚʠʤ ʧʨʘʚʮʠʤʘ, ʛʫʩʪʠʥʘ 

ʧʣʦʯʝ ʿʝ ʚʝ˂ʘ ʟʘ ʦʢʦ 20 %. ʇʨʠ ʢʦʥʩʪʨʫʠʩʘˁʫ ʧʣʦʯʘ ʤʦʨʘ ʩʝ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʜʘ ʩʝ ʧʣʦʯʘ 

ʩʘʩʪʦʿʠ ʦʜ ʥʝʧʘʨʥʦʛ ʙʨʦʿʘ ʣʠʩʪʦʚʘ, ʢʦʿʠ ʩʫ ʫ ʧʣʦʯʠ ʧʦʣʦʞʝʥʠ ʫʥʘʢʨʩʥʦ ʿʝʜʘʥ ʫ ʦʜʥʦʩʫ ʥʘ 

ʜʨʫʛʠ. ʆʚʝ ʧʣʦʯʝ ʤʦʛʫ ʜʘ ʩʝ ʢʦʨʠʩʪʝ ʠ ʟʘ ʩʧʦˀʘʰˁʫ ʠ ʫʥʫʪʨʘʰˁʫ ʥʘʤʝʥʫ, ʟʘ ʧʨʦʠʟʚʦʜˁʫ 

ʚʨʘʪʘ, ʩʪʦʣʦʚʘ, ʜʝʣʦʚʝ ʥʘʤʝʰʪʘʿʘ ʟʘʢʨʠʚˀʝʥʠʭ ʦʙʠʢʘ, ʟʘ ʦʙʣʘʛʘˁʝ ʟʠʜʦʚʘ ʠ ʧʦʜʦʚʘ ʫ 

ʧʦʟʦʨʠʰʥʠʤ ʠ ʢʦʥʮʝʨʪʥʠʤ ʜʚʦʨʘʥʘʤʘ, ʫ ʫʥʜʫʩʪʨʠʿʠ ʩʘʦʙʨʘ˂ʘʿʥʠʭ ʚʦʟʠʣʘ, 

ʘʚʠʦʠʥʜʫʩʪʨʠʿʠ, ʘʤʙʘʣʘʞʝ, ʤʫʟʠʯʢʠʭ ʠʥʩʪʨʫʤʝʥʘʪʘ, ʠʪʜ... 
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ʉʊɸʅɼɸʈɼʀ ʇʈʆʇʀʉɸʅʀ ɿɸ ʌʋʈʅʀʈʉʂɽ ʇʃʆʏɽ  

ʌʫʧʨʥʠʨʩʢʝ ʧʣʦʯʝ ʩʝ ʧʨʦʠʟʚʦʜʝ ʫ ʩʣʝʜʝ˂ʠʤ ʜʠʤʝʥʟʠʿʘʤʘ:  

-  ʜʝʙˀʠʥʝ 3, 4, 5, 6, 8, 10, 12, 15, 18, 20, 22, 25 mm,  

-  ʰʠʨʠʥʝ 1220, 1500, 1700, 1800 mm,  

-  ʜʫʞʠʥʝ 2000, 2200, 2800, 3100 mm.  

1.7.5.  ʇɸʅɽʃ (ʉʊʆʃɸʈʉʂɽ) ʇʃʆʏɽ  

ʉʪʦʣʘʨʩʢʘ ʧʣʦʯʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ ʩʨʝʜˁʠʮʝ ʢʦʿʘ ʿʝ ʦʙʣʦʞʝʥʘ ʣʠʩʪʦʚʠʤʘ ˀʫʰʪʝʥʦʛ 

ʬʫʨʥʠʨʘ. ʇʨʝʤʘ ʚʨʩʪʠ ʩʨʝʜˁʠʮʝ ʩʪʦʣʘʨʩʢʝ ʧʣʦʯʝ ʤʦʞʝʤʦ ʨʘʟʚʨʩʪʘʪʠ ʥʘ:  

-  ʧʣʦʯʝ ʩʘ ʤʘʩʠʚʥʦʤ ʠʩʧʫʥʦʤ, 

-  ʧʣʦʯʝ ʩʘ ʩʨʝʜˁʠʮʦʤ ʦʜ ʰʫʧˀʠʭ ʠʩʧʫʥʘ.  

ʄʘʩʠʚʥʘ ʩʧʦʿʥʠʮʘ ʩʝ ʠʟʨʘʹʫʿʝ ʦʜ ʣʝʪʚʠʮʘ ʯʝʪʠʥʘʨʩʢʠʭ ʚʨʩʪʘ ʢʦʿʝ ʩʫ ʤʝʹʫʩʦʙʥʦ 

ʩʣʝʧˀʝʥʝ. ʈʘʟʥʝ ʰʫʧˀʝ ʠʩʧʫʥʝ ʢʦʿʝ ʯʠʥʝ ʩʨʝʜˁʠʮʫ ʤʦʛʫ ʙʠʪʠ ʠʟʨʘʹʝʥʝ ʦʜ ʬʫʨʥʠʨʘ, 

ʧʘʧʠʨʥʦʛ ʩʘ˂ʘ, ʣʘʢʠʭ ʧʣʦʯʘ ʠʚʝʨʠʮʘ...  

ʉʧʦˀʘʰˁʠ ʩʣʦʿʝʚʠ ʩʪʦʣʘʨʩʢʠʭ ʧʣʦʯʘ ʥʘʿʯʝʰ˂ʝ ʩʫ ʦʜ ˀʫʰʪʝʥʦʛ ʬʫʨʥʠʨʘ ʙʫʢʚʝ ʠʣʠ 

ʪʦʧʦʣʝ ʯʠʿʘ ʜʝʙˀʠʥʘ ʥʝ ʩʤʝʜʘ ʙʫʜʝ ʤʘˁʘ ʦʜ 1/10 ʥʦʤʠʥʘʣʥʝ ʜʝʙˀʠʥʝ ʧʣʦʯʝ, ʘʣʠ ʥʝ ʤʘˁʘ 

ʦʜ 2 mm.  

ʆʚʘ ʧʣʦʯʘ ʿʝ ʚʝ˂ʝ ʛʫʩʪʠʥʝ ʫ ʦʜʥʦʩʫ ʥʘ ʛʫʩʪʠʥʫ ʜʨʚʝʪʘ ʦʜ ʢʦʿʝ ʿʝ ʠʟʨʘʹʝʥʘ, ʟʙʦʛ 

ʧʨʝʩʦʚʘˁʘ ʠ ʧʠʩʫʩʪʚʘ ʣʝʧʢʘ. ɻʫʩʪʠʥʘ ʧʣʦʯʝ ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʤʘʩʠʚʘ ʦʜ ʢʦʿʝʛ ʿʝ ʧʣʦʯʘ 

ʠʟʨʘʹʝʥʘ ʠ ˁʝʛʦʚʝ ʥʦʤʠʥʘʣʥʝ ʛʫʩʪʠʥʝ. ʆʚʘʢʚʝ ʧʣʦʯʝ ʩʝ ʢʦʨʠʩʪʝ ʠ ʟʘ ʩʧʦˀʥʫ ʠ ʫʥʫʪʨʘʰˁʫ 

ʫʧʦʪʨʝʙʫ, ʠʟʨʘʜʫ ʢʦʤʘʜʘ ʥʘʤʝʰʪʘʿʘ, ʫ ʛʨʘʹʝʚʠʥʘʨʩʪʚʫ, ʙʨʦʜʦʛʨʘʜˁʠ, ʠʪʜ... ɳʠʭʦʚʘ 

ʧʨʠʤʝʥʘ ʩʝ ʧʨʦʰʠʨʫʿʝ ʫʢʦʣʠʢʦ ʩʝ ʦʙʣʦʞʝ ʧʣʝʤʝʥʠʪʠʤ ʬʫʨʥʠʨʠʤʘ. ɺʨʩʪʝ ʦʜ ʢʦʿʠʭ ʩʝ 

ʠʟʨʘʹʫʿʫ ʩʪʦʣʘʨʩʢʝ ʧʣʦʯʝ ʩʫ: ʙʫʢʚʘ, ʿʝʣʘ, ʩʤʨʯʘ. ʅʘʿʚʝ˂ʘ ʜʦʟʚʦˀʝʥʘ ʚʣʘʞʥʦʩʪ ʧʣʦʯʝ ʿʝ 

12%.  

ʉʊɸʅɼɸʈɼʀ ʇʈʆʇʀʉɸʅʀ ɿɸ ʉʊʆʃɸʈʉʂɽ ʇʃʆʏɽ ʉʪʦʣʘʨʩʢʝ ʧʣʦʯʝ ʩʝ 

ʧʨʦʠʟʚʦʜʝ ʫ ʩʣʝʜʝ˂ʠʤ ʜʠʤʝʥʟʠʿʘʤʘ: - ʜʝʙˀʠʥʝ 12, 14, 16, 18, 20, 22, 24, 28 mm, - ʰʠʨʠʥʝ 

1220, 1500, 1530, 1830 mm, - ʜʫʞʠʥʝ 2500, 3500, 4600, 5100 mm. 

1.7.6.  ʇʃʆʏɽ ʀɺɽʈʀʎɽ 

ʇʣʦʯʝ ʠʚʝʨʠʮʝ ʠʟʨʘʹʫʿʫ ʩʝ ʦʜ ʠʚʝʨʿʘ ʜʨʚʝʪʘ, ʤʝʹʫʩʦʙʥʦ ʩʣʝʧˀʝʥʠʭ ʧʦʤʦ˂ʫ ʦʨʛʘʥʩʢʦʛ 

ʚʝʟʠʚʘ ʫʟ ʫʧʦʪʨʝʙʫ ʪʦʧʣʦʪʝ ʠ ʧʨʠʪʠʩʢʘ.  

ʅʘ ʦʩʥʦʚʫ ʠʟʛʣʝʜʘ ʧʦʧʨʝʯʥʦʛ ʧʨʝʩʝʢʘ ʠʚʝʨʠʮʝ ʤʦʞʝʤʦ ʧʦʜʝʣʠʪʠ ʥʘ:  ʿʝʜʥʦʩʣʦʿʥʝ, 

ʪʨʦʩʣʦʿʥʝ, ʚʠʰʝʩʣʦʿʥʝ ʠ ʧʣʦʯʝ ʩʘ ʧʦʩʪʝʧʝʥʠʤ ʧʨʝʣʘʟʦʤ ʫ ʩʪʨʫʢʪʫʨʠ ʧʨʝʩʝʢʘ.  

ʆʚʝ ʧʣʦʯʝ ʜʘʥʘʩ ʯʠʥʝ ʦʩʥʦʚʫ ʟʘ ʧʨʦʠʟʚʦʜˁʫ ʥʘʤʝʰʪʘʿʘ. ʆʩʠʤ ʟʘ ʧʨʦʠʟʚʦʜˁʫ 

ʥʘʤʝʰʪʘʿʘ, ʢʦʨʠʩʪʝ ʩʝ ʠ ʫ ʛʨʘʹʝʚʠʥʘʨʩʪʚʫ ʟʘ ʫʥʫʪʨʘʰˁʝ ʦʙʣʘʛʘˁʝ ʟʠʜʦʚʘ, ʟʘ ʠʟʨʘʜʫ 

ʚʨʘʪʘ, ʧʨʝʛʨʘʜʘ. ʂʦʨʠʩʪʝ ʟʘ ʠ ʪʦʧʣʦʪʥʫ ʠ ʟʚʫʯʥʫ ʠʟʦʣʘʮʠʿʫ. ʇʣʦʯʝ ʠʚʝʨʠʮʝ ʩʝ ʤʦʛʫ 

ʦʧʣʝʤʝʥʠʪʠ ʬʫʨʥʠʨʠʤʘ ʠʣʠ ʤʝʣʘʤʠʥʩʢʠʤ ʬʦʣʠʿʘʤʘ ʨʘʜʠ ʣʝʧʰʝʛ ʠʟʛʣʝʜʘ.  

ʉʊɸʅɼɸʈɼʀ ʇʈʆʇʀʉɸʅʀ ɿɸ ʇʃʆʏɽ ʀɺɽʈʀʎɽ  

ʇʣʦʯʝ ʠʚʝʨʠʮʝ ʟʘ ʦʧʰʪʫ ʫʧʦʪʨʝʙʫ ʧʨʦʠʟʚʝʜʝʥʝ ʩʫ ʫ ʜʝʙˀʠʥʘʤʘ ʦʜ 1 ʜʦ 50 mm. ʇʨʝʤʘ 

ʛʫʩʪʠʥʠ ʤʦʛʫ ʩʝ ʨʘʟʚʨʩʪʘʪʠ ʥʘ:  

-  ʣʘʢʝ ʧʣʦʯʝ (ʛʫʩʪʠʥʝ ʜʦ 500 ʢg/m3),  

-  ʩʨʝʜˁʝ ʪʝʰʢʝ (ʛʫʩʪʠʥʝ ʠʟʥʘʜ 500 ʢg/m3ʜʦ 800 ʢg/m3), 

-  ʪʝʰʢʝ ʧʣʦʯʝ (ʛʫʩʪʠʥʝ ʠʟʥʘʜ 800 ʢg/m3).  

1.7.7.  ʇʃʆʏɽ ɺʃɸʂʅɸʊʀʎɽ 

ʇʣʦʯʘ ʚʣʘʢʥʘʪʠʮʘ ʿʝ ʧʨʦʠʟʚʝʜʝʥʘ ʦʜ ʤʝʹʫʩʦʙʥʦ ʠʩʧʨʝʧʣʝʪʘʥʠʭ ʚʣʘʢʘʥʘ ʜʨʚʝʪʘ ʠʣʠ 

ʜʨʫʛʠʭ ʣʠʛʥʦʮʝʣʫʣʦʟʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʩʘ ʜʦʜʘʪʠʤ ʘʜʠʪʠʚʠʤʘ ʠ ʚʝʟʠʚʦʤ, ʧʨʠ ʜʝʿʩʪʚʫ 
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ʧʨʠʪʠʩʢʘ ʠ ʪʦʧʣʦʪʝ. ɺʣʘʢʥʘ ʩʝ ʧʦʜ ʧʨʠʪʠʩʢʦʤ ʩʧˀʦʰʪʝ ʚʠʰʝ ʥʝʛʦ ʝʣʝʤʝʥʪʠ ʩʘ ʜʝʙʝʣʠʤ 

ʟʠʜʦʚʠʤʘ (ʠʚʝʨʿʝ ʥʧʨ.), ʪʝ ʩʝ ʥʘ ʪʘʿ ʥʘʯʠʥ ʧʦʚʝ˂ʘʚʘ ʜʦʜʠʨʥʘ ʧʦʚʨʰʠʥʘ ʠʟʤʝʹʫ ʝʣʝʤʝʥʘʪʘ 

ʚʝʟʝ ʢʦʿʠ ʫʣʘʟʝ ʫ ʩʘʩʪʘʚ ʧʣʦʯʝ. ɿʘ ʧʨʦʠʟʚʦʜˁʫ ʧʦʣʦʯʘ ʢʦʨʠʩʪʝ ʩʝ ʿʝʣʘ, ʩʤʨʯʘ, ʙʦʨ, ʪʦʧʦʣʘ 

ʠ ʙʨʝʟʘ. ʇʨʝʤʘ ʥʘʯʠʥʫ ʬʦʨʤʠʨʘˁʘ ʚʣʘʢʥʘʩʪʦʛ ʪʝʧʠʭʘ ʧʣʦʯʝ, ʚʣʘʢʥʘʪʠʮʝ ʩʝ ʤʦʛʫ 

ʧʨʦʠʟʚʦʜʠʪʠ:  

-  ʤʦʢʨʠʤ ʧʦʩʪʫʧʢʦʤ, 

-  ʩʫʚʠʤ ʧʦʩʪʫʧʢʦʤ. 

ʆʚʝ ʧʣʦʯʝ ʠʤʘʿʫ ʤʥʦʛʦ ʙʦˀʘ ʩʚʦʿʩʪʚʘ ʫ ʦʜʥʦʩʫ ʥʘ ʧʣʦʯʝ ʠʚʝʨʠʮʝ. ʀʤʘʿʫ ʰʠʨʦʢʫ 

ʧʨʠʤʝʥʫ, ʜʦʙʨʦ ʩʝ ʦʙʨʘʹʫʿʫ ʨʝʟʘˁʝʤ, ʨʝʥʜʠʩʘˁʝʤ, ʛʣʦʜʘˁʝʤ ʠ ʙʨʫʰʝˁʝʤ. ʇʣʦʯʝ 

ʚʣʘʢʥʘʪʠʮʝ ʩʝ ʤʦʛʫ ʣʝʧʠʪʠ, ʙʨʫʩʠʪʠ, ʬʫʨʥʠʨʘʪʠ, ʬʘʨʙʘʪʠ ʠ ʣʘʢʠʨʘʪʠ. ʂʦʨʠʩʪʝ ʩʝ ʫ 

ʧʨʦʠʟʚʦʜˁʠ ʥʘʤʝʰʪʘʿʘ, ʫ ʛʨʘʹʝʚʠʥʘʨʩʪʚʫ, ʙʨʦʜʦʛʨʘʜˁʠ, ʠʪʜ. 

 

ʉʊɸʅɼɸʈɼʀ ʇʈʆʇʀʉɸʅʀ ɿɸ ʇʃʆʏɽ ɺʃɸʂʅɸʊʀʎɽ 

ʇʨʝʤʘ ʛʫʩʪʠʥʠ ʤʦʛʫ ʩʝ ʨʘʟʚʨʩʪʘʪʠ ʥʘ:  

ʧʣʦʯʝ ʜʦʙʠʿʝʥʝ ʤʦʢʨʠʤ ʧʦʩʪʫʧʢʦʤ:  

-  SB - ʣʘʢʝ ʧʣʦʯʝ ʛʫʩʪʠʥʝ ʜʦ 450 ʢg/m3 

-  MBL - ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ ʠʟʥʘʜ 500 ʢg/m3 ʜʦ 800 ʢg/m3 

-  HB - ʛʫʩʪʝ ʧʣʦʯʝ (ʛʫʩʪʠʥʝ ʠʟʥʘʜ 800 ʢg/m3)  

ʧʣʦʯʝ ʜʦʙʠʿʝʥʝ ʩʫʚʠʤ ʧʦʩʪʫʧʢʦʤ:  

-  MDF ï ʧʣʦʯʝ ʩʨʝʜˁʝ ʛʫʩʪʠʥʝ 600 ʢg/m3 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʝ ʜʨʚʥʝ ʩʦʨʪʠʤʝʥʪʝ ʨʘʟʣʠʢʫʿʝʤʦ ʧʦʜ ʧʦʿʤʦʤ ʨʝʟʘʥʘ ʛʨʘʹʘ? 

2. ʇʦʜʝʣʘ ʨʝʟʘʥʝ ʛʨʘʹʝ ʧʦ ʜʝʙˀʠʥʠ. 

3. ʇʦʜʝʣʘ ʨʝʟʘʥʝ ʛʨʘʹʝ ʧʨʝʤʘ ʩʪʝʧʝʥʫ ʫʟʜʫʞʥʝ ʦʙʨʘʜʝ. 

4. ʅʘʙʨʦʿʘʪʠ ʩʪʘʥʜʘʨʜʥʝ ʜʝʙˀʠʥʝ ʨʝʟʘʥʝ ʛʨʘʹʝ ʟʘ ʙʫʢʚʫ ʠ ʭʨʘʩʪ. 

5. ʅʘ ʢʦʿʝ ʩʪʘʥʜʘʨʜʥʝ ʜʝʙˀʠʥʝ ʩʝ ʨʝʞʫ ʿʝʣʘ ʠ ʩʤʨʯʘ? 

6. ʆʜ ʢʦʿʠʭ ʚʨʩʪʘ ʜʨʚʝʪʘ ʩʝ ʜʦʙʠʿʘ ʩʝʯʝʥʠ ʠʣʠ ʧʣʝʤʝʥʠʪʠ ʬʫʨʥʠʨ, ʘ ʦʜ ʢʦʿʠʭ ˀʫʰʪʝʥʠ 
ʬʫʨʥʠʨ? 

7. ʆʜ ʯʝʛʘ ʿʝ ʠʟʨʘʹʝʥʘ ʬʫʨʥʠʨʩʢʘ ʰʧʝʨ ʧʣʦʯʘ? 

8. ʅʘʮʨʪʘʪʠ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʧʘʥʝʣ (ʩʪʦʣʘʨʩʢʝ) ʧʣʦʯʝ. 

9. ʅʘʮʨʪʘʪʠ ʧʦʧʨʝʯʥʠ ʧʨʝʩʝʢ ʪʨʦʩʣʦʿʥʝ ʧʣʦʯʝ ʠʚʝʨʠʮʝ ʠ ʦʙʿʘʩʥʠʪʠ ʢʘʢʦ ʩʝ ʜʦʙʠʿʘ. 
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1.8.  ʇʈɽʇʆɿɸʅɸɺɸɳɽ ʄɸʊɽʈʀɱɸʃɸ  

ʄɸʉʀɺ 
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ʐʧʝʨ ʧʣʦʯʘ 

 

ʇʣʦʯʘ ʠʚʝʨʠʮʘ 

 

ʉʪʦʣʘʨʩʢʘ (ʧʘʥʝʣ) ʧʣʦʯʘ 

 

ʇʣʦʯʘ ʚʣʘʢʥʘʪʠʮʘ  
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1.9.  ɼʆʂʋʄɽʅʊɸʎʀɱɸ ʋ ʆʂɺʀʈʋ ʉʊʆʃɸʈʉʂʀʍ ʇʆʉʃʆɺɸ  

1.9.1.  ɻʈɸʌʀʏʂɸ ɼʆʂʋʄɽʅʊɸʎʀɱɸ 

ʇʨʦʿʝʢʮʠʿʝ ʧʨʦʠʟʚʦʜʘ ʩʝ ʦʙʠʯʥʦ ʧʨʝʜʩʪʘʚˀʘʿʫ ʫ ʦʨʪʦʛʦʥʘʣʥʦʿ ʧʨʦʿʝʢʮʠʿʠ, 

ʘʢʩʦʥʦʤʝʪʨʠʿʠ ʠʣʠ ʧʝʨʩʧʝʢʪʠʚʠ. ɸʢʦ ʧʨʦʠʟʚʦʜ ʮʨʪʘʤʦ ʫ ʘʢʩʦʥʦʤʝʪʨʠʿʠ, ʦʥʜʘ ʩʝ 

ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʠ ʜʠʤʝʪʨʠʿʘ. ɼʠʤʝʪʨʠʿʦʤ ʩʝ ʦʩʪʚʘʨʫʿʝ ʥʘʿʨʝʘʣʥʠʿʠ ʧʨʠʢʘʟ ʧʨʝʜʤʝʪʘ, ʘ 

ʮʨʪʘ ʩʝ ʧʦʜ ʫʛʣʦʚʠʤʘ ʦʜ 7 Á ʠ 42 Á ʧʨʠ ʯʝʤʫ ʩʝ ʜʫʙʠʥʘ ʧʨʠʢʘʟʫʿʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 42 Á ʠ 

ʩʢʨʘ˂ʫʿe ʟʘ 1/3 ʠʣʠ 1/2. ʆʨʪʦʛʦʥʘʣʥʘ ʧʨʦʿʝʢʮʠʿʘ ʧʨʦʠʟʚʦʜʘ ʦʙʘʚʝʟʥʦ ʩʝ ʢʦʪʠʨʘ (ʉʣʠʢʘ 7). 

 

 

ʉʣʠʢʘ 7. - ʇʧʨʠʤʝʨ ʦʨʪʦʛʦʥʘʣʥʝ ʧʨʦʿʝʢʮʠʿʝ ʧʨʦʠʟʚʦʜʘ 

ɼʝʪʘˀʠʩʪʠʯʢʘ ʨʘʟʨʘʜʘ ʧʨʦʠʟʚʦʜʘ ʩʘʩʪʦʿʠ ʩʝ ʫ ʜʘˀʝʤ ʜʝʪʘˀʠʩʘˁʫ ʢʦʥʩʪʨʫʢʪʠʚʥʝ 

ʨʘʟʨʘʜʝ ʠ ˁʝʥʦʤ ʨʘʰʯʣʘˁʘʚʘˁʫ ʥʘ ʜʝʣʦʚʝ ʧʨʦʠʟʚʦʜʘ: ʜʝʪʘˀe, ʧʦʜʩʢʣʦʧʦʚʝ ʠ ʩʢʣʦʧʦʚʝ. 

ʇʨʝʢʦ ˁʝ ʜʝʬʠʥʠʰʝʤʦ ʠʟʛʣʝʜ ʠ ʜʠʤʝʥʟʠʿʝ ʩʚʘʢʦʛ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛ ʝʣʝʤʝʥʪʘ ʢʦʿʠ 

ʩʘʯʠˁʘʚʘ ʥʝʢʠ ʧʨʦʠʟʚʦʜ. ɼʝʪʘˀʠ ʧʨʦʠʟʚʦʜʘ ʩʝ ʮʨʪʘʿʫ ʫ ʦʨʪʦʛʦʥʘʣʥʦʿ ʧʨʦʿʝʢʮʠʿʠ ʩʘ 

ʿʝʜʥʠʤ ʠʣʠ ʚʠʰʝ ʧʦʧʨʝʯʥʠʭ ʠ ʧʦʜʫʞʥʠʭ ʧʨʝʩʝʢʘ. ʂʦʪʠʨʘˁʝ ʧʦʧʨʝʯʥʠʭ ʠ ʧʦʜʫʞʥʠʭ 

ʧʨʝʩʝʢʘ ʜʝʪʘˀa ʤʦʨʘ ʩʝ ʚʨʰʠʪʠ ʩʘ ʧʫʥʦ ʧʘʞˁʝ ʠ ʦʜʛʦʚʦʨʥʦʩʪʠ. ʉʚʘʢʠ ʧʨʦʬʠʣ, ʝʣʝʤʝʥʘʪ 

ʚʝʟʝ ʠ ʜʨ. ʤʦʨʘ ʙʠʪʠ ʢʦʪʠʨʘʥ, ʿʝʨ ʩʚʘʢʘ ʛʨʝʰʢʘ ʫ ʢʦʪʠʨʘˁʫ ʧʦʚʣʘʯʠ ʛʨʝʰʢʫ ʫ ʧʨʦʠʟʚʦʜˁʠ. 

ʇʦʨʝʜ ʮʨʪʝʞʘ ʦʨʪʦʛʦʥʘʣʥʝ ʧʨʦʿʝʢʮʠʿʝ ʫʧʠʩʫʿʝ ʩʝ ʥʘʟʠʚ ʜʝʣʘ ʧʨʦʠʟʚʦʜʘ, ˁʝʛʦʚʘ ʦʟʥʘʢʘ 

(ʰʠʬʨʘ) ʠ ʙʨʦʿ ʢʦʤʘʜʘ ʫ ʧʨʦʠʟʚʦʜʫ (ʉʣʠʢʘ 8) 

ʂʦʜ ʧʣʘʰʪʝʚʘ ʬʫʨʥʠʨʘ ʪʨʝʙʘ ʥʘʟʥʘʯʠʪʠ ʠʟ ʢʦʣʠʢʦ ʿʝ ʣʠʩʪʦʚʘ ʧʣʘʰʪ ʩʘʩʪʘʚˀʝʥ 

(ʦʙʝʣʝʞʠʪʠ ʠʩʧʨʝʢʠʜʘʥʠʤ ʣʠʥʠʿʘʤʘ). 
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ʉʣʠʢʘ 8. - ʇʨʠʤʝʨ ʧʨʠʢʘʟʘ ʧʨʦʠʟʚʦʜʘ ʩʘ ˁʝʛʦʚʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʝʣʝʤʝʥʪʠʤʘ 

 

1.9.2.  ʇʀʉɸʅɸ ɼʆʂʋʄɽʅʊɸʎʀɱɸ 

Teʭʥʠʯʢʠ ʦʧʠʩ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʩʘʞʝʪ ʠ ʜʘ ʦʙʫʭʚʘʪʠ ʥʘʿʚʘʞʥʠʿʝ ʧʦʜʘʪʢʝ ʦ ʧʨʦʠʟʚʦʜʫ. 

ʇʨʝʢʦ ˁʝʛʘ ʜʦʙʠʿʘʤʦ ʠ ʦʥʘ ʩʘʟʥʘˁʘ ʦ ʧʨʦʠʟʚʦʜʫ ʢʦʿʠ ʩʝ ʥʝ ʤʦʛʫ ʟʘʢˀʫʯʠʪʠ ʩʘʤʦ ʩʘ 

ʮʨʪʝʞʘ. ʊʝʭʥʠʯʢʠ ʦʧʠʩ ʧʠʰʝ ʩʝ ʩʣʝʜʝ˂ʠʤ ʨʝʜʦʩʣʝʜʦʤ: 

-  ʥʘʟʠʚ ʧʨʦʠʟʚʦʜʘ, 

-  ʜʠʤʝʥʟʠʿʝ, 

-  ʤʘʪʝpʠjaʣ, 

-  ʢʦʥʩʪpyʢʮʠja, 

-  ʧʦʚʨʰʠʥʩʢʘ ʦʙʨʘʜʘ, 

-  ʧaʢoʚaˁe. 

ʇʨʠʤʝʨ ʪʝʭʥʠʯʢʦʛ ʦʧʠʩʘ: 

 

ʊɽʍʅʀʏʂʀ ʆʇʀʉ 

ʅʘʟʠʚ:   ʉʦʙʥʘ ʚʨʘʪʘ 

ɼʠʤʝʥʟʠʿʝ:   1995/750/42 

ʄʘʪʝʨʠʿʘʣ:  ɺʨʘʪʘ ʩʫ ʠʟʨʘʹʝʥʘ ʦʜ ʭʨʘʩʪʦʚʠʭ ʛʨʝʜʠʮʘ ʘ ʠʩʧʫʥʘ ʦʜ ʬʫʨʥʠʨʘʥʦʛ 

ʤʝʜʠʿʘʧʘʥʘ. 
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ʂʦʥʩʪʨʫʢʮʠʿʘ:  ʈʘʤʦʚʩʢʘ, ʠʟʚʝʜʝʥʘ ʫʟ ʧʦʤʦ˂ ʚʝʟʝ ʧʨʦʬʠʣ - ʢʦʥʪʨʘ ʧʨʦʬʠʣ, ʠʩʧʫʥʝ 

ʩʫ ʧʨʦʬʠʣʠʩʘʥʝ ʠ ʫʧʘʜʘʿʫ ʫ ʞʣʝʙ ʧʨʦʬʠʣʠʩʘʥʠʭ ʛʨʝʜʠʮʘ, ʚʝʟʘ ʩʝ 

ʦʿʘʯʘʚʘ ʇɺɸ ʣʝʧʠʣʦʤ. 

ʇʦʚʨʰʠʥʩʢʘ ʦ.: ʃʘʢʠʨʘ ʩʝ ʇʋ ʣʘʢʦʤ ʫ ʪʨʠ ʥʘʥʦʩʘ ʩʘ ʤʝʹʫʬʘʟʥʠʤ   ʙʨʫʰʝˁʝʤ.  

ʇʘʢʦʚʘˁʝ:  ʇʨʦʠʟʚʦʜ ʩʝ ʧʘʢʫʿʝ ʫ ʢʘʨʪʦʥʩʢʝ ʢʫʪʠʿʝ 2045/800/92, ʧʨʝʪʭʦʜʥʦ ʩʝ 

ʦʙʣʘʞʝ ʩʪʨʝʯ ʬʦʣʠʿʦʤ ʠ ʜʦʜʘʿʫ ʩʝ ʧʘʥʝʣʠ ʩʪʠʨʦʧʦʨʘ. 

 

        ʉʧʠʩʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʜʝʣʦʚʘ ʿʝ ʜʦʢʫʤʝʥʪ ʢʦʿʠ ʩʘʜʨʞʠ ʪʘʯʘʥʝ ʥʘʟʠʚʝ ʜʝʣʦʚʘ 
ʧʨʦʠʟʚʦʜʘ, ˁʠʭʦʚʝ ʦʟʥʘʢʝ (ʰʠʬʨʝ), ʚʨʩʪʫ ʤʘʪʝʨʠʿʘʣʘ, ʙʨʦʿ ʢʦʤʘʜʘ ʫ ʧʨʦʠʟʚʦʜʫ, ʙʨʦʿ 
ʢʦʤʘʜʘ ʫ ʩʝʨʠʿʠ ʠ ʢʦʥʘʯʥʝ ʜʠʤʝʥʟʠʿʝ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʜʝʣʦʚʘ (ʊʘʙʝʣʘ 6). 

 

ʊʘʙʝʣʘ 6. - ʉʧʠʩʘʢ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʜʝʣʦʚʘ 

 

ʉʇʀʉɸʂ ʂʆʅʉʊʈʋʂʊʀɺʅʀʍ ɼɽʃʆɺɸ ʈʘʜʥʠ ʥʘʣʦʛ 

ʈ
ʝ
ʜ
.
ʙ
ʨ
ʦ
ʿ

 

ʅʘʟʠʚ 

ʢʦʥʩʪʨʫʢʪ.   ʜʝʣʘ 

ʆ
ʟ
ʥ
ʘ
ʢ
ʘ

 

ʐʠʬʨʘ 
ɺʨʩʪʘ 

ʤʘʪʝʨʠʿʘʣʘ 

ɹ
ʨ
ʦ
ʿ
 
ʢ
ʦ
ʤ
.
 
ʫ
 

ʧ
ʨ
ʦ
ʠ
ʟ
ʚ
ʦ
ʜ
ʫ

 

ɹ
ʨ
ʦ
ʿ
 
ʢ
ʦ
ʤ
.
 
ʫ
 

ʩ
ʝ
ʨ
ʠ
ʿ
ʠ

 ɼʠʤʝʥʟʠʿʝ 

ʃ ɹ ɼ 

1 2 3 4 5 6 7 8 9 10 

1 
ɻʦʨˁʘ ʭʦʨ. 

ʛʨʝʜʠʮʘ 
ɽ1 ɱɸ.01 ʍʨʘʩʪ 1 630 550 125 42 

2 
ɼʦˁʘ ʭʦʨ. 

ʛʨʝʜʠʮʘ 
ɽ2 ɱɸ.02 ʍʨʘʩʪ 1 630 550 225 42 

3 
ɹʦʯʥʘ 

ʚʝʨʪʠʢʘʣʥʘ ʛ. 
ɽ3 ɱɸ.03 ʍʨʘʩʪ 2 1260 1995 125 42 

4 ʉʨʝʜˁʘ ʛʨʝʜʠʮʘ ɽ5 ɱɸ.05 ʍʨʘʩʪ 1 630 1695 125 42 

5 ʀʩʧʫʥʘ ʚʨʘʪʘ ɽ4 ɱɸ.04 ʌʫʨ.ʤʝʜʠʿ. 2 1260 1701 246 26 

6 ʇʣʦʯʘ ʠʩʧʫʥʝ ɼ1 ɱɸ.04.01 ʄʝʜʠʿʘʧʘʥ 2 1260 1721 266 26 

7 ʌʫʨʥʠʨ ʠʩʧʫʥʝ ɼ2 ɱɸ.04.02 ʌʫʨ. ʭʨʘʩʪ 4 2520 1731 393 1.1 

 

ʂpojʥa ʣʠcʪʘ ʿe ʜʦʢyʤʝʥʘʪ ʧʨʠʧʨʝʤʝ ʧʨʦʠʟʚʦʜˁʝ ʢʦʿʠ ʩʝ ʜʦʩʪʘʚˀʘ ʢpʦʿʘʯʢʠʤ 

ʦʜʝˀʝˁʠʤʘ. ʆʩʥʦʚʥʠ ʧʦʜʘʮʠ ʢʦʿʝ ʩʘʜʨʞʠ ʢʨʦʿʥʘ ʣʠʩʪʘ ʩʫ: ʥʘʟʠʚ ʝʣʝʤʝʥʪʘ, ʦʟʥʘʢʘ, ʚʨʩʪʘ 

ʤʘʪʝʨʠʿʘʣʘ, ʙʨʦʿ ʢʦʤʘʜʘ ʫ ʧʨʦʠʟʚʦʜʫ ʠ ʩʝʨʠjʠ, ʢʣʘʩʝ ʠ ʜʠʤʝʥʟʠʿʝ ʩʚʘʢʦʛ ʝʣʝʤʝʥʪʘ (ʊʘʙʝʣʘ  

7). ʂʨʦʿʘʯʥʠʮʘ ʬʫʨʥʠʨʘ ʜʦʙʠʿʘ ʩʚʦʿʝ ʢʨʦʿʥʝ ʣʠʩʪʝ ʦʜʚʦʿʝʥʦ ʦʜ ʦʩʪʘʣʠʭ, ʿʝʨ ʪʝʭʥʦʣʦʛʠʿʘ 

ʢʨʦʿʝˁʘ ʬʫʨʥʠʨʘ ʥʝʤʘ ʥʠʢʘʢʚʝ ʚʝʟʝ ʩʘ ʪʝʭʥʦʣʦʛʠʿʦʤ ʢʨʦʿʝˁʘ ʧʣʦʯʘ ʠ ʨʝʟʘʥʝ ʛʨʘʹʝ. ʇʦʨeʜ 

ʠʩʢʨʦʿʝʥʠʭ ʜʠʤʝʥʟʠʿʘ (ʜʠʤʝʥʟʠʿʝ ʢʦʿʝ ʩʘʜʨʞʝ ʥʘʜʤʝʨʫ ʟʘ ʤʘʪʝʨʠʿʘʣʝ) ʫ ʢʨʦʿʥʦʿ ʣʠʩʪʠ ʩʝ 

ʦʙʠʯʥʦ ʜʘʿʫ ʠ ʥʘʟʠʚʥʝ ʜʠʤʝʥʟʠʿʝ (ʊʘʙʝʣʘ 7).  
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ʅʘʜʤʝʨʝ ʢʦʿʝ ʩʝ ʦʙʠʯʥʦ ʜʘʿʫ ʟʘ ʤʘʪʨʠʿʘʣʝ cʫ: 

 

Maʪepʠjaʣ L B D 

 ʇʣʦʯʝ ʢʦʿʝ ʩʝ ʬʫʨʥʠʨʘʿʫ 
20 20 --- 

 ūypʥʠʨʠ ʣʠʮʘ ʠ ʥʘʣʠʯʿʘ 
30 30 --- 

 ʈʝʟʘʥʘ ʛʨʘʹʘ 30 5 5 

 

ʊʘʙʝʣʘ 7. - ʇʨʠʤʝʨ ʢʨʦʿʥʝ ʣʠʩʪʝ 

 

ʂʈʆɱʅɸ ʃʀʉʊɸ ʉʝʨʠʿʘ ʐʠʬʨʘ ɹʨʦʿ ʈ.ʅ 

ʈ
ʝ
ʜ
ʥ
ʠ
 
ʙ
ʨ
.

 

ʦ
ʟ
ʥ
ʘ
ʢ
ʘ

 

ʐ
ʠ
ʬ
ʨ
ʘ

 

ʅʘʟʠʚ 

ɼʝʪʘˀʘ 

ʂʦʤʘʜʘ ʫ 

ʩʝʨʠʿʠ 
ɺ
ʨ
ʩ
ʪ
ʘ
 
ʤ
ʘ
ʪ
ʝ
ʨ
ʠ
ʿ
ʘ
ʣ
.

 

ʂ
ʣ
ʘ
ʩ
ʘ

 

ɼʠʤʝʥʟʠʿʝ 

ʀʩʢʨʦʿʝʥʦ ʆʙʨʘʹʝʥʦ 

ʫ
 
ʧ
ʨ
ʦ
ʠ
ʟ
.

 

 ʩ
ʝ
ʨ
ʠ
ʿ
ʘ

 

ʃ ɹ ɼ ʃ ɹ ɼ 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

1 ɽ1 ɱɸ.01 
ɻʦʨˁʘ ʭʦʨ 

ʛʨʝʜʠʮʘ 
1 630 ʭʨʘʩʪ I 580 130 50 550 125 42 

2 ɽ2 ɱɸ.02 
ɼʦˁʘ ʭʦʨ 

ʛʨʝʜʠʮʘ 
1 630 ʭʨʘʩʪ I 580 230 50 550 225 42 

3 ɽ3 ɱɸ.03 
ɹʦʯʥʘ 

ʚʝʨʪʠʢʘʣʥʘ 
2 1260 ʭʨʘʩʪ I 2025 132 50 1995 125 42 

4 ɽ5 ɱɸ.05 
ʉʨʝʜˁʘ 

ʛʨʝʜʠʮʘ 
1 630 ʭʨʘʩʪ I 1715 132 50 1695 125 42 

              

5 E6 JA.06 
ʇʣʦʯʘ 

ʠʩʧʫʥʝ 
2 1260 

ʄʝʜʠ 

ʿʘʧʘʥ 
ʤʜʬ 1741 286 26 1721 266 26 

              

6 E7 JA.07 
ʌʫʨʥʠʨ 

ʠʩʧʫʥʝ 
4 2520 

ʌʫʨ. 

ʭʨʘʩʪ 
I 1761 423 1.1 1731 393 1.1 

 

ʐʝʤʝ ʢʨʦʿʝˁʘ ʧʣʦʯʘʩʪʦʛ ʤʘʪʝʨʠʿʘʣʘ ʩʫ ʛʨʘʬʠʯʢʠ ʧʣʘʥʦʚʠʥʘ ʢʦʿʠʤʘ ʩʝ ʧʨʠʢʘʟʫʿʝ 

ʦʧʪʠʤʘʣʥʘ ʨʘʩʧʦʜʝʣʘ ʨʝʟʘˁʘ ʚʝʣʠʢʠʭ ʧʣʦʯʘ ʩʪʘʥʜʘʨʜʥʠʭ ʜʠʤʝʥʟʠʿʘ ʢʦʿʝ ʜʦʣʘʟʝ ʫ 

ʧʨʦʠʟʚʦʜˁʫ ʢʘʦ ʧʦʯʝʪʥʠ ʤʘʪʝʨʠʿʘʣ. ʀʟʨʘʹʫʿʫ ʩʝ ʦʙʠʯʥʦ ʧʨʝʢʦ ʥʝʢʦʛ ʩʧʝʮʠʿʘʣʠʟʦʚʘʥʦʛ 

ʩʦʬʪʚʝʨʘ ʟʘ ʪʫ ʥʘʤʝʥʫ. ʇʦʪʨʝʙʥʦ ʿʝ ʫʥʝʪʠ ʧʦʜʘʪʢʝ ʦ ʜʠʤʝʥʟʠʿʘʤʘ ʠ ʢʦʣʠʯʠʥʠ ʜʝʪʘˀʘ, 

ʜʠʤʝʥʟʠʿʘʤʘ ʧʦʣʘʟʥʝ (ʚʝʣʠʢʝ) ʧʣʦʯʝ, ʧʦʣʦʞʘʿʫ ʜʝʪʘˀʘ ʢʘʜʘ ʧʣʦʯʘ ʠʤʘ ʪʝʢʩʪʫʨʫ 

(ʭʦʨʠʟʦʥʪʘʣʥʠ ʠʣʠ ʚʝʨʪʠʢʘʣʥʠ) ʥʘ ʦʩʥʦʚʫ ʢʦʿʠʭ ʩʦʬʪʚʝʨ ʠʟʨʘʹʫʿʝ ʰʝʤʫ ʢʨʦʿʝˁʘ (ʉʣʠʢʘ 

9). ʇʦʩʪʿʝ ʠ ʚʝʨʟʠʿʝ ʩʦʬʪʚʝʪʘ ʢʦʿʝ ʨʘʜʝ ʧʨʝʢʦ ʤʦʙʠʣʥʦʛ ʪʝʣʝʬʦʥʘ. ʇʦʨʝʜ ʩʘʤʝ ˁʝʤʝ 
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ʢʨʦʿʝˁʘ ʩʦʬʪʚʝʨ ʠʟʙʘʮʫʿʝ ʠ ʦʩʥʦʚʥʝ ʩʪʘʪʠʩʪʠʯʢʝ ʧʦʜʘʪʢʝ ʧʦʧʫʪ: ʧʨʦʮʝʥʪʘ ʠʩʢʦʨʠʰ˂ʝˁʘ, 

ʜʫʞʠʥʝ ʨʝʟʘ, ʧʦʪʨʝʙʥʦʛ ʙʨʦʿʘ ʪʘʙʣʠ ʠʪʜ. 

ʎʠˀ ʿʝ ʜʦʙʠʿʘˁʝ ʧʦʪʨʝʙʥʠʭ ʝʣʝʤʝʥʘʪʘ ʩʘ ʤʠʥʠʤʘʣʥʠʤ ʦʪʧʘʜʦʤ ʧʣʦʯʘʩʪʠʭ 

ʤʘʪʝʨʠʿʘʣʘ (ʢʘʦ ʰʪʦ ʩʫ ʠʚʝʨʠʮʘ, ʄɼʌ, ʆʉɹ ʠʣʠ ʬʫʨʥʠʨʘʥʝ ʧʣʦʯʝ). ʂʦʨʠʩʪʝ ʩʝ ʫ 

ʩʪʦʣʘʨʩʪʚʫ ʠ ʧʨʦʠʟʚʦʜˁʠ ʥʘʤʝʰʪʘʿʘ ʢʘʢʦ ʙʠ ʩʝ ʧʦʚʝ˂ʘʣʘ ʝʢʦʥʦʤʠʯʥʦʩʪ ʠ ʧʨʝʮʠʟʥʦʩʪ ʫ 

ʨʘʜʫ. ʋ ʜʘʥʘʰˁʝ ʚʨʝʤʝ ʩʚʘʢʠ ʦʪʧʘʜʘʢ ʚʝ˂ʠ ʦʜ 10% ʩʤʘʪʨʘ ʩʝ ʚʝʣʠʢʠʤ ʠ ʪʝʞʠ ʩʝ ʢʘ ʪʦʤʝ 

ʜʘ ʙʫʜʝ ʰʪʦ ʤʘˁʠ. 

 

  
 

ʉʣʠʢʘ 9. -  ʐʝʤʝ ʢʨʦʿʝˁʘ ʠ ʩʪʘʪʠʩʪʠʯʢʠ ʧʦʜʘʮʠ 

ʆʙʨʘʯʫʥʩʢʘ ʣʠʩʪʘ ʦʩʥʦʚʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʠʣʠ ʥʦʨʤʘʪʠʚ ʦʩʥʦʚʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʩʘʜʨʞʠ ʧʨʦʨʘʯʫʥʝ ʧʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ ʤʘʪʝʨʠʿʘʣʘ ʟʘ ʧʨʦʠʟʚʦʜ ʠʣʠ ʧʨʦʠʟʚʦʜʥʫ ceʨʠjy ʧʦ 

ʚʨʩʪʘʤʘ ʤʘʪʝʨʠʿʘʣʘ, ʜʝʙˀʠʥʩʢʠʤ ʨʘʟʨʝʜʠʤʘ ʠ ʧʨʝʤʘ ʢʚʘʣʠʪʝʪʫ (ʊʘʙʝʣʘ 8).  

ʂʘʜʘ ʩʝ ʠʟʨʘʯʫʥʘ ʢʦʣʠʯʠʥʘ ʤʘʪʝʨʠʿʘʣʘ ʩʘ ʥʘʜʤʝʨʦʤ ʪʿ. ʀʉʂʈʆɱɽʅɸ ʂʆʃʀʏʀʅɸ 

ʄɸʊɽʈʀɱɸʃɸ, (ʢʦʣʦʥʝ 13 ʠ 14) ʧʦʤʥʦʞʠ ʩʝ ʩʘ ʢʦʝʬʠʮʠʿʝʥʪʦʤ ʠʩʧʨʘʚʢʝ ï ʂi (ʢʦʣʦʥʘ 

15) ʢʘʢʦ ʙʠ ʩʝ ʜʦʙʠʣʘ ʢʦʣʠʯʠʥʘ ʤʘʪʝʨʠʿʘʣʘ ʩʘ ʫʨʘʯʫʥʘʪʠʤ ʦʪʧʘʜʢʦʤ ʢʦʿʠ ʩʝ ʿʘʚˀʘ ʪʦʢʦʤ 

ʧʨʦʠʟʚʦʜˁʝ ʪʿ. ʇʆʊʈɽɹʅɸ ʂʆʃʀʏʀʅɸ ʄɸʊɽʈʀɱɸʃɸ (ʢʦʣʦʥʝ 16 ʠ 17).  
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ʊʘʙʝʣʘ 8. - ʆʙʨʘʯʫʥʩʢʘ ʣʠʩʪʘ ʦʩʥʦʚʥʦʛ ʤʘʪʝʨʠʿʘʣʘ 

ʂʦʝʬʠʮʠʿʝʥʪ ʠʩʧʨʘʚʢʝ ʟʘʚʠʩʠ ʦʜ ʪʦʛʘ ʢʦʣʠʢʠ ʿʝ ʧʨʦʮʝʥʘʪ ʦʪʧʘʜʢʘ (ʈʦ), ʦʜʥʦʩʥʦ 

ʧʨʦʮʝʥʘʪ ʠʩʢʦʨʠʰ˂ʝˁʘ (ʈi) ʠ ʨʘʯʫʥʘ ʩʝ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ:  

ʂi = (1 / ʈi) * 100 

ʇʦʨʝʜ ʧʦʪʨʝʙʥʠʭ ʢʦʣʠʯʠʥʘ ʤʘʪʝʨʠʿʘʣʘ ʧʦʪʨʝʙʥʦ ʿʝ ʫʪʚʨʜʠʪʠ ʠ ˁʠʭʦʚʫ ʥʦʚʯʘʥʫ 

ɺʈɽɼʅʆʉʊ (ʢʦʣʦʥʝ 19 ʠ 20). ʆʥʘ ʩʝ ʜʦʙʠʿʘ ʪʘʢʦ ʰʪʦ ʧʦʪʨʝʙʥʝ ʢʦʣʠʯʠʥʝ ʤʘʪʝʨʠʿʘʣʘ 

ʧʦʤʥʦʞʠʤʦ ʩʘ ˁʠʭʦʚʦʤ ʮʝʥʦʤ (ʢʦʣʦʥʘ 18).  

ʉʧʝʮʠʬʠʢʘʮʠʿʘ ʤʘʪʝʨʠʿʘʣʘ ʿʝ ʜʦʢʫʤʝʥʪ ʢʦʿʠ ʩʘʜʨʞʠ ʧʦʧʠʩʘʥʝ ʩʚʝ ʤʘʪʝʨʠʿʘʣʝ ʢʦʿʠ 

ʫʯʝʩʪʚʫʿʫ ʫ ʩʪʚʘʨʘˁʫ ʥʝʢʦʛ ʧʨʦʠʟʚʦʜʘ: 

-  ʦʩʥʦʚʥʝ ʤʘʪʝʨʠʿʘʣʝ (ʤʘʩʠʚ, ʧʣʦʯʘʩʪʠ ʤʘʪʝʨʠʿʘʣʠ, ʬʫʨʥʠʨʠ...) ʠ 

-  ʧʦʤʦ˂ʥʝ ʤʘʪʝʨʠʿʘʣʝ (ʣʝʧʢʦʚʠ, ʣʘʢʦʚʠ, ʦʢʦʚʠ, ʙʨʫʩʥʠ ʧʘʧʠʨʠ, ʘʤʙʘʣʘʞʘ...) 

ʋʪʨʦʰʮʠ ʧʦʤʦ˂ʥʠʭ ʤʘʪʝʨʠʿʘʣʘ ʩʝ ʨʘʯʫʥʘʿʫ ʥʘ ʦʩʥʦʚʫ ʥʦʨʤʝ ʧʦʪʨʦʰˁʝ ʧʦ ʿʝʜʠʥʠʮʠ 

ʤʝʨʝ (kg/m2, m2/m2 , l/m2...) ʧʘ ʿʝ ʪʘʢʦ ʥʧʨ. ʟʘ ʧʨʦʨʘʯʫʥ ʢʦʣʠʯʠʥʝ ʣʘʢʘ ʧʦʪʨʝʙʥʦ ʧʨʚʦ 

ʠʟʨʘʯʫʥʘʪʠ ʧʦʚʨʰʠʥʫ ʢʦʿʘ ʩʝ ʣʘʢʠʨʘ, ʧʘ ʿʝ ʧʦʤʥʦʞʠʪʠ ʩʘ ʙʨʦʿʝʤ ʥʘʥʦʩʘ ʣʘʢʘ ʠ ʪʦ ʩʚʝ 

ʧʦʤʥʦʞʠʪʠ ʩʘ ʥʦʨʤʦʤ ʧʦʪʨʰˁʝ ʧʦ m2.  

ʇʨʠʤʝʨ:  

-  ʧʦʚʨʰʠʥʘ ʟʘ ʣʘʢʠʨʘˁʝ: 2,50 m2 

-  ʙʨʦʿ ʥʘʥʦʩʘ ʣʘʢʦʤ: 3 

-  ʥʦʨʤʘ ʧʦʪʨʦʰˁʝ ʣʘʢʘ: 0,12 kg/m2 

ʋʊʈʆʐɸʂ ɿɸ ʃɸʂ:  2,50 m2 ʭ 3 ʭ 0,12 kg/m2 = 0,9 kg 

ʆʚʘʿ ʜʦʢʫʤʝʥʪ ʥʘʤ ʜʘʿʝ ʪʘʯʘʥ ʫʚʠʜ ʫ ʢʦʣʠʯʠʥʝ ʠ ʥʦʚʯʘʥʝ ʚʨʝʜʥʦʩʪʠ ʩʚʠʭ ʤʘʪʝʨʠʿʘʣʘ 

ʢʦʿʠ ʯʠʥʝ ʥʝʢʠ ʧʨʦʠʟʚʦʜ ʠ ʧʦʤʘʞʝ ʜʘ ʦʜʨʝʜʠʤʦ ʮʝʥʫ ʧʨʦʠʟʚʦʜʘ. 

ʂʘʣʢʫʣʘʮʠʿʘ ʮʝʥʝ ʧʨʦʠʟʚʦʜʘ ʚʨʰʠ ʩʝ ʥʘ ʦʩʥʦʚʫ ʩʘʙʠʨʘˁʘ ʩʚʠʭ ʪʨʦʰʢʦʚʘ ʢʦʿʠ ʩʝ 

ʧʦʿʘʚˀʫʿʫ ʫ ʧʨʦʠʟʚʦʜˁʠ. ʈʘʟʣʠʢʫʿʝʤʦ ʧʨʦʠʟʚʦʜʥʫ ʠ ʧʨʦʜʘʿʥʫ ʮʝʥʫ. 
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ʂʦʜ ʩʝʨʠʿʩʢʝ ʧʨʦʠʟʚʦʜˁʝ ʠʟʨʘʹʫʿʝ ʩʝ ʝʣʘʙʦʨʘʪ ʫ ʢʦʤ ʩʝ ʜʝʪʘˀʥʦ ʠ ʧʨʝʮʠʟʥʦ ʨʘʯʫʥʘʿʫ 

ʩʚʠ ʧʦʩʨʝʜʥʠ ʠ ʥʝʧʦʩʨʝʜʥʠ ʪʨʦʰʢʦʚʠ ʧʨʦʠʟʚʦʜˁʝ. 

ʂʦʜ ʧʦʿʝʜʠʥʘʯʥʝ ʧʨʦʠʟʚʦʜˁʝ, ʟʘ ʢʦʿʫ ʿʝ ʢʘʨʘʢʪʝʨʠʩʪʠʯʥʦ ʜʘ ʿʝ ʦʙʘʚˀʘ ʤʘʣʠ ʙʨʦʿ 

ʨʘʜʥʠʢʘ ʠ ʛʜʝ ʿʝ ʦʙʠʤ ʧʦʩʣʘ ʤʘˁʠ, ʮʝʥʘ ʩʝ ʦʙʠʯʥʦ ʨʘʯʫʥʘ ʪʘʢʦ ʰʪʦ ʩʝ ʚʝʟʫʿʝ ʟʘ ʪʨʦʰʘʢ 

ʢʦʿʠ ʿʝ ʧʦʪʨʝʙʥʦ ʠʟʜʚʦʿʠʪʠ ʟʘ ʧʨʦʠʟʚʦʜʥʠ ʤʘʪʝʨʠʿʘʣ, ʧʘ ʩʝ ʪʘʢʦ ʧʦʿʝʜʥʦʩʪʘʚˀʫʿʝ 

ʧʨʦʨʘʯʫʥ. ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʚʨʩʪʝ ʧʨʦʠʟʚʦʜʘ ʤʦʞʝ ʩʝ ʨʘʯʫʥʘʪʠ ʪʘʢʦ ʰʪʦ ʩʝ ʥʘ ʩʫʤʫ ʥʦʚʮʘ 

ʢʦʿʫ ʿʝ ʧʦʪʨʝʙʥʦ ʠʟʜʚʦʿʠʪʠ ʟʘ ʤʘʪʝʨʠʿʘʣ, ʥʘ ʧʨʠʤʝʨ,  ʜʦʜʘʿʝ ʦʜ 30 ʜʦ 100 % ʚʨʝʜʥʦʩʪʠ ʟʘ 

ʢʘʣʢʫʣʘʮʠʿʫ ʮʝʥʝ ʨʘʜʘ, ʧʘ ʩʝ ʩʘʙʠʨʘˁʝʤ ʦʚʠʭ ʚʨʝʜʥʦʩʪʠ ʜʦʙʠʿʘ ʮʝʥʘ ʟʘ ʧʨʦʠʟʚʦʜ. 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ɿʘʰʪʦ ʥʘʤ ʿʝ ʧʦʪʨʝʙʥʘ ʜʦʢʫʤʝʥʪʘʮʠʿʘ ʜʘ ʙʠ ʥʘʧʨʘʚʠʣʠ ʥʝʢʠ ʧʨʦʠʟʚʦʜ? 

2. ʅʘʙʨʦʿ ʦʩʥʦʚʥʘ ʜʦʢʫʤʝʥʪʘ ʢʦʿʘ ʩʝ ʢʦʨʠʩʪʝ ʫ ʧʨʦʠʟʚʦʜˁʠ. 

3. ʂʦʿʝ ʚʨʩʪʝ ʤʝʨʘ ʩʝ ʥʘʣʘʟʝ ʫ ʢʨʦʿʥʦʿ ʣʠʩʪʠ ʠ ʧʦ ʯʝʤʫ ʩʝ ʨʘʟʣʠʢʫʿʫ? 

4. ʐʪʘ ʩʚʝ ʨʘʯʫʥʘʤʦ ʫ ʦʢʚʠʨʫ ʜʦʢʫʤʝʥʪʘ ʆʙʨʘʯʫʥʩʢʘ ʣʠʩʪʘ ʦʩʥʦʚʥʦʛ ʤʘʪʝʨʠʿʘʣʘ? 

5. ʐʪʘ ʩʘʜʨʞʠ ʩʧʝʮʠʬʠʢʘʮʠʿʘ ʤʘʪʝʨʠʿʘʣʘ ʠ ʧʦ ʯʝʤʫ ʩʝ ʦʥʘ ʨʘʟʣʠʢʫʿʝ ʦʜ ʆʙʨʘʯʫʥʩʢʝ 

ʣʠʩʪʝ? 

6. ʇʦʢʫʰʘʿ ʜʘ ʠʥʩʪʘʣʠʨʘʰ ʩʦʬʪʚʝʨ (ʘʧʣʠʢʘʮʠʿʫ) ʟʘ ʠʟʨʘʜʫ ʐʝʤʝ ʢʨʦʿʝˁʘ. ʋʥʝʩʠ ʫ ˁʫ 
ʜʠʤʝʥʟʠʿʫ ʟʘ ʚʝʣʠʢʫ ʧʣʦʯʫ (ʥʧʨ. 2800 ʭ 2070 mm) ʠ ʪʨʠ ʜʝʪʘˀʘ ʧʨʦʠʟʚʦˀʥʠʭ 

ʜʠʤʝʥʟʠʿʘ ʠ ʢʦʣʠʯʠʥʘ. ʆʯʠʪʘʿ ʧʨʦʮʝʥʘʪ ʠʩʢʦʨʠʰ˂ʝˁʘ ʠ ʜʫʞʠʥʫ ʨʝʟʘ (ʧʨʦʧʠˀʢʘ)! 

 

 

 

2.  ʈʋʏʅɸ ʀ ʄɸʐʀʅʉʂɸ ʆɹʈɸɼɸ ʄɸʊɽʈʀɱɸʃɸ 

     ʆɼ ɼʈɺɽʊɸ ʀ ʄɸʊɽʈʀɱɸʃɸ ʉʃʀʏʅʀʍ ɹɸɿʀ 

     ɼʈɺɽʊɸ 

2.1.  ʋɺʆɼ ʋ ʈʋʏʅʋ ʀ ʄɸʐʀʅʉʂʋ ʆɹʈɸɼʋ ɼʈɺɽʊɸ 

ʈʫʯʥʘ ʠ ʤʘʰʠʥʩʢʘ ʦʙʨʘʜʘ ʤʘʪʝʨʠʿʘʣʘ ʦʜ ʜʨʚʝʪʘ ʧʨʝʜʩʪʘʚˀʘʿʫ ʦʩʥʦʚʥʝ ʪʝʭʥʠʢʝ ʢʦʿʝ 

ʩʝ ʢʦʨʠʩʪʝ ʫ ʩʪʦʣʘʨʩʪʚʫ ʟʘ ʠʟʨʘʜʫ ʜʨʚʝʥʠʭ ʧʨʦʠʟʚʦʜʘ. ʆʙʝ ʚʨʩʪʝ ʦʙʨʘʜʝ ʠʤʘʿʫ ʩʚʦʿʝ 

ʧʨʝʜʥʦʩʪʠ, ʘʣʠ ʩʝ ʯʝʩʪʦ ʢʦʤʙʠʥʫʿʫ ʨʘʜʠ ʧʦʩʪʠʟʘˁʘ ʦʧʪʠʤʘʣʥʠʭ ʨʝʟʫʣʪʘʪʘ. ʆʚʜʝ ˂ʝ ʙʠʪʠ 

ʧʨʝʜʩʪʘʚˀʝʥʝ ʦʩʥʦʚʥʝ ʩʪʦʣʘʨʩʢʝ ʤʘʰʠʥʝ, ʨʘʜʥʠ ʘʣʘʪʠ, ʜʝʣʦʚʠ ʠ ʥʘʯʠʥʠ ʥʘ ʢʦʿʠ ʩʝ 

ʦʩʪʚʘʨʫʿʫ ʪʝʭʥʦʣʰʢʠ ʧʨʦʮʝʩʠ. ʂʦʜ ʨʫʯʥʝ ʦʙʨʘʜʝ ʤʘʪʝʨʠʿʘʣʘ ʦʧʠʩʘʥʝ ʩʫ ʥʝʢʝ ʦʩʥʦʚʥʝ 

ʦʧʝʨʘʮʠʿʝ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʫ ʩʪʦʣʘʨʩʪʚʫ. 

2.2.  ʄɸʐʀʅʉʂɸ ʆɹʈɸɼɸ ɽʃɽʄɽʅɸʊɸ ʆɼ ʄɸʉʀɺʅʆɻ ɼʈɺɽʊɸ ʈɽɿɸɳɽʄ 

2.2.1.  ʂʈɸʊʀʃʀʎɸ ï ʇʈɽʈɽɿʀɺɸʏ 

ʂʨʘʪʠʣʠʮʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʧʦʧʨʝʯʥʦ ʨʝʟʘˁʝ ʜʨʚʝʪʘ ʠ ʦʜʩʪʨʘˁʠʚʘˁʝ ʛʨʝʰʘʢʘ ʜʨʚʝʪʘ. 

ʅʘ ˁʦʿ ʩʝ ʦʙʘʚˀʘ ʦʧʝʨʘʮʠʿʘ ʧʨʝʨʝʟʠʚʘˁʘ ï ʢʨʘ˂ʝˁʘ ʨʝʟʘʥʝ ʛʨʘʹʝ. ʆʚʦʤ ʦʧʝʨʘʮʠʿʦʤ ʩʝ 

ʧʦʩʪʠʞʝ ʛʨʫʙʘ ʜʠʤʝʥʟʠʿʘ ʜʫʞʠʥʝ ʢʦʤʘʜʘ (ʝʣʝʤʝʥʪʠ ʦʜ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ ʩʝ ʢʨʦʿʝ ʩʘ 

ʥʘʜʤʝʨʦʤ).  

ʈʘʜʥʠ ʘʣʘʪ ʢʨʘʪʠʣʠʮʘ ʿʝ ʣʠʩʪ ʪʝʩʪʝʨʝ. 

ʇʨʝʤʘ ʢʨʝʪʘˁʫ ʨʘʜʥʦʛ ʘʣʘʪʘ, ʤʘʰʠʥʝ ʟʘ ʧʦʧʨʝʯʥʦ ʨʝʟʘˁʝ ʩʝ ʜʝʣʝ ʫ ʜʚʝ ʛʨʫʧʝ: 

-  ʤʘʰʠʥʝ ʩʘ ʣʫʯʥʠʤ ʢʨʝʪʘˁʝʤ ʨʘʜʥʦʛ ʘʣʘʪʘ, 

-  ʤʘʰʠʥʝ ʩʘ ʧʨʘʚʦʣʠʥʠʿʩʢʠʤ ʢʨʝʪʘˁʝʤ ʨʘʜʥʦʛ ʘʣʘʪʘ. 
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ʅʘ ʤʘʰʠʥʘʤʘ ʩʘ ʣʫʯʥʠʤ ʢʨʝʪʘˁʝʤ ʨʘʜʥʦʛ ʘʣʘʪʘ ʨʘʜʥʠ ʘʣʘʪ ʩʝ ʢʨʝ˂ʝ ʣʫʯʥʦ, ʢʘʦ 

ʘʤʧʣʠʪʫʜʘ ʢʣʘʪʥʘ. ɿʙʦʛ ʥʝʜʦʚʦˀʥʝ ʪʘʯʥʦʩʪʠ ʦʚʝ ʤʘʰʠʥʝ ʩʝ ʥʝ ʢʦʨʠʩʪʝ ʫ ʬʠʥʘʣʥʦʿ 

ʧʨʦʠʟʚʦʜˁʠ. 

ʂʦʜ ʢʨʫʞʥʠʭ ʪʝʩʪʝʨʘ ʩʘ ʧʨʘʚʦʣʠʥʠʿʩʢʠʤ ʢʨʝʪʘˁʝʤ ʨʘʜʥʦʛ ʘʣʘʪʘʨ ʨʘʜʥʠ ʘʣʘʪ ʩʝ ʢʨʝ˂ʝ 

ʧʦ ʧʨʘʚʦʿ ʣʠʥʠʿʠ, ʧʘ ʿʝ ʥʘ ʪʘʿ ʥʘʯʠʥ ʦʤʦʛʫ˂ʝʥʘ ʚʝ˂ʘ ʰʠʨʠʥʘ ʨʝʟʘ. ʇʦʩʪʦʿʝ ʜʚʘ 

ʢʦʥʩʪʨʫʢʮʠʦʥʘ ʨʝʰʝˁʘ ʧʦʤʝʨʘˁʘ ʣʠʩʪʘ ʪʝʩʪʝʨʝ: 

-  ʧʦʤʦ˂ʫ ʟʛʣʦʙʥʦʛ ʤʝʭʘʥʠʟʤʘ, 

-  ʦʤʦ˂ʫ ʩʫʧʦʨʪʘ. 

ʆʚʝ ʤʘʰʠʥʝ ʩʫ ʟʥʘʪʥʦ ʧʨʝʮʠʟʥʠʿʝ ʦʜ ʢʣʘʪʥʠʭ ʪʝʩʪʝʨʘ. 

ʄʘʰʠʥʝ ʩʘ ʩʫʧʦʨʪʦʤ ʩʫ ʚʠʰʝ ʟʘʩʪʫʧˀʝʥʝ ʫ ʬʠʥʘʣʥʦʿ ʧʨʦʠʟʚʦʜˁʠ ʟʙʦʛ ʚʝ˂ʝ ʪʘʯʥʦʩʪʠ 

ʨʝʟʘˁʘ, ʙʨʞʝʛ ʧʦʜʝʰʘʚʘˁʘ ʟʘ ʨʘʜ, ʣʘʢʦʛ ʨʫʢʦʚʘˁʘ ʠ ʫʥʠʚʝʨʟʘʣʥʦʩʪʠ ʧʨʠʤʝʥʝ. 

ʉʫʧʦʨʪ ʨʘʜʥʦʛ ʘʣʘʪ ʩʝ ʧʦʚʣʘʯʠ ʨʫʢʦʤ, ʘʣʠ ʩʝ ʤʦʞʝ ʤʝʭʘʥʠʟʦʚʘʪʠ ʧʨʠʤʝʥʦʤ 

ʧʥʝʫʤʘʪʩʢʦʛ ʠ ʭʠʜʨʦʧʥʝʫʤʘʪʩʢʦʛ ʫʨʝʹʘʿʘ. ʆʧʝʨʘʮʠʿʘ ʦʙʨʘʜʝ ʥʘ ʦʚʦʿ ʤʘʰʠʥʠ ʩʝ ʦʙʘʚˀʘ 

ʧʦʚʣʘʯʝˁʝʤ ʣʠʩʪʘ ʪʝʩʪʝʨʝ ʥʘʧʨʝʜ-ʥʘʟʘʜ, ʢʦʿʘ ʩʝ ʢʨʝ˂ʝ ʫʧʨʘʚʥʦ ʥʘ ʧʨʝʜʤʝʪ, ʘ ʢʦʿʠ ʣʝʞʠ 

ʥʘ ʨʘʜʥʦʿ ʧʣʦʯʠ ʩʪʦʣʘ. 

ʉʚʘʢʘ ʤʘʰʠʥʘ ʟʘ ʧʨʝʨʝʟʠʚʘˁʝ ʤʦʨʘ ʠʤʘʪʠ ʜʫʞʠ ʨʘʜʥʠ ʩʪʦ ʥʘ ʢʦʛʘ ʩʝ ʧʦʩʪʘʚˀʘ 

(ʙʘʟʠʨʘ) ʠ ʧʦʤʝʨʘ ʛʨʘʹʘ ʫ ʪʦʢʫ ʨʘʜʘ.  

 

 

ʇʨʘʚʠʣʥʦ ʠ ʥʝʧʨʘʚʠʣʥʦ ʧʦʩʪʘʚˀʘˁʝ ʨʝʟʘʥʝ ʛʨʘʹʝ ʧʨʠ ʧʨʝʨʝʟʠʚʘˁʫ 

ɼʘ ʙʠ ʩʝ ʙʝʟʙʝʜʥʦ ʦʙʘʚˀʘʦ ʨʘʜ ʥʘ ʤʘʰʠʥʘʤʘ ʟʘ ʧʦʧʨʝʯʥʦ ʨʝʟʘˁʝ, ʣʠʩʪ ʪʝʩʪʝʨʝ ʤʦʨʘ 

ʜʘ ʙʫʜʝ ʧʦʢʨʠʚʝʥ ʟʘʰʪʠʪʥʦʤ ʢʘʧʦʤ ʜʦ ʚʠʩʠʥʝ ʨʝʟʘˁʘ. 
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2.2.2.  ʎʀʈʂʋʃɸʈ - ɱɽɼʅʆʃʀʉʅɸ ʂʈʋɾʅɸ ʊɽʉʊɽʈɸ  

ʉʣʫʞʠ ʟʘ ʫʟʜʫʞʥʦ ʢʨʦʿʝˁʝ ʤʘʩʠʚʘ. ʈʝʟʘˁʝ ʢʨʫʞʥʦʤ ʪʝʩʪʝʨʦʤ ʟʘʩʥʠʚʘ ʩʝ ʥʘ 

ʨʦʪʘʮʠʦʥʦʤ ʢʨʝʪʘˁʫ ʨʘʜʥʦʛ ʘʣʘʪʘ, ʢʘʦ ʛʣʘʚʥʦʤ ʢʨʝʪʘˁʫ ʠ ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ 

ʧʨʝʜʤʝʪʘ ʨʘʜʘ ï ʧʦʤʝʨʫ , ʢʘʦ ʧʦʤʦ˂ʥʦʤ ʢʨʝʪʘˁʫ. 

ʅʘ ʦʚʦʿ ʤʘʰʠʥʠ ʩʝ ʦʙʘʚˀʘ ʦʧʝʨʘʮʠʿʘ ʫʟʜʫʞʥʦʛ ʨʝʟʘˁʘ ʛʨʘʹʝ, ʢʦʿʝ ʩʝ ʥʘʟʠʚʘ ʠ ʧʘʨʘˁʝ. 

ʈʝʟʘˁʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʚʨʰʠ ʩʝ ʫʚʝʢ ʫ ʩʫʧʨʦʪʥʦʤ ʧʨʘʚʮʫ ʦʜ ʧʦʤʝʨʘ. 

ɻʣʘʚʥʠ ʢʦʥʩʪʨʫʢʮʠʦʥʠ ʜʝʣʦʚʠ ʢʨʫʞʥʝ ʪʝʩʪʝʨʝ ʩʫ: 

-  ʧʦʩʪʦˀʝ, 

-  ʝʣʝʢʪʨʦʤʦʪʦʨ, 

-  ʢʣʘʮʢʘʣʠʮʘ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, 

-  ʨʝʤʝʥʠʮʘ, 

-  ʢʣʠʥʘʩʪʠ ʨʝʤʝʥʠʢ, 

-  ʨʘʜʥʦ ʚʨʝʪʝʥʦ, 

-  ʨʘʜʥʠ ʩʪʦ, 

-  ʪʦʯʘʢ ʟʘ ʧʦʜʝʰʘʚʘˁʝ ʚʠʩʠʥʝ ʣʠʩʪʘ ʢʨʫʞʥʝ ʪʝʩʪʝʨʝ, 

-  ʥʘʚʦʿʥʦ ʚʨʝʪʝʥʦ ʟʘ ʧʦʜʠʟʘˁʝ ʩʪʦʣʘ, 

-  ʪʦʯʘʢ ʟʘ ʧʦʜʝʰʘʚʘˁʝ ʥʘʛʠʙʘ ʩʪʦʣʘ. 

 

ɿʘ ʫʩʤʝʨʘʚʘˁʝ ʠ ʚʦʹʝˁʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʧʨʠ ʨʝʟʘˁʫ ʩʣʫʞʠ ʣʝˁʠʨ ʠʣʠ ʚʦʜʠʣʠʮʘ, ʢʦʿʠ 

ʩʝ ʥʘʣʘʟʠ ʥʘ ʨʘʜʥʦʤ ʩʪʦʣʫ. 

 

 

 

ʈʘʜʥʠ ʘʣʘʪ ʢʨʫʞʥʝ ʪʝʩʪʝʨʝ ʿʝ ʣʠʩʪ ʪʝʩʪʝʨʝ. ʆʥ ʿʝ ʫʪʚʨʹʝʥ ʥʘ ʨʘʜʥʦʤ ʚʨʝʪʝʥʫ ʢʦʿʝ ʤʦʞʝ 

ʜʘ ʩʝ ʧʦʜʠʞʝ ʠ ʩʧʫʰʪʘ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʚʦʿʥʦʛ ʚʨʝʪʝʥʘ. 

ʃʠʩʪ ʪʝʩʪʝʨʝ ʩʝ ʫʯʚʨʰ˂ʫʿʝ ʥʘ ʨʘʜʥʦ ʚʨʝʪʝʥʦ ʧʦʤʦ˂ʫ ʩʪʝʟʥʠʭ ʧʣʦʯʘ ʠʣʠ ʧʨʠʨʫʙʥʠʮʘ. 

ɼʝʦ ʣʠʩʪʘ ʪʝʩʪʝʨʝ ʢʦʿʠ ʚʠʨʠ ʠʟʥʘʜ ʩʪʦʣʘ ʚʨʰʠ ʨʝʟʘˁʝ. ʉʤʝʨ ʦʢʨʝʪʘˁʘ ʪʝʩʪʝʨʝ ʿʝ ʩʫʧʨʦʪʘʥ 

ʦʜ ʩʤʝʨʘ ʢʨʝʪʘˁʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ, ʧʘ ʧʦʩʪʦʿʠ ʦʧʘʩʥʦʩʪ ʜʘ ʫʩʣʝʜ ʫʢˀʝʰʪʝˁʘ ʣʠʩʪʘ ʜʦʹʝ ʜʦ 

ʧʦʚʨʘʪʥʦʛ ʫʜʘʨʘ ʧʨʝʜʤʘʪʘ ʨʘʜʘ.  

ʄʘʰʠʥʝ ʯʠʿʠ ʿʝ ʨʘʜʥʠ ʘʣʘʪ ʢʨʫʞʥʘ ʪʝʩʪʝʨʘ, ʿʝʜʥʝ ʩʫ ʦʜ ʥʘʿʚʠʰʝ ʫʧʦʪʨʝʙˀʘʚʘʥʠʭ 

ʤʘʰʠʥʘ ʫ ʤʝʭʘʥʠʯʢʦʿ ʧʨʝʨʘʜʠ ʠ ʦʙʨʘʜʠ ʜʨʚʝʪʘ, ʘ ʥʘʨʦʯʠʪʦ ʫ ʬʠʥʘʣʥʦʿ ʜʨʚʥʦʿ ʠʥʜʫʩʪʨʠʿʠ. 

ɺʝʣʠʢʘ ʟʘʩʪʫʧˀʝʥʦʩʪ ʦʚʠʭ ʤʘʰʠʥʘ ʫ ʪʝʭʥʦʣʦʰʢʦʤ ʧʨʦʮʝʩʫ ʧʦʚʝ˂ʘʚʘ ʤʦʛʫ˂ʥʦʩʪ ʧʦʚʨʝʜʝ 

ʥʘ ˁʠʤʘ, ʧʦʛʦʪʦʚʫ ʰʪʦ ʦʥʝ ʧʨʝʜʩʪʘʚˀʘʿʫ ʠ ʠʥʘʯʝ ʦʧʘʩʥʠʿʝ ʤʘʰʠʥʝ, ʩ ʦʙʟʠʨʦʤ ʥʘ ʩʚʦʿʫ 
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ʢʦʥʩʪʨʫʢʮʠʿʫ ʠ ʥʘʯʠʥ ʨʘʜʘ. ʇʦʚʨʝʜʝ ʜʦ ʢʦʿʠʭ ʤʦʞʝ ʜʘ ʜʦʹʝ ʥʘ ʦʚʠʤ ʤʘʰʠʥʘʤʘ, ʩʫ, ʧʦ 

ʧʨʘʚʠʣʫ, ʚʨʣʦ ʪʝʰʢʝ ʠ ʫʛʣʘʚʥʦʤ ʧʦʪʠʯʫ ʦʜ ʣʠʩʪʘ ʪʝʩʪʝʨʝ, ʢʠʥʝʤʘʪʩʢʠʭ ʜʝʣʦʚʘ ʠ ʧʨʝʜʤʝʪʘ 

ʦʙʨʘʜʝ. 

ʂʨʫʞʥʝ ʪʝʩʪʝʨʝ ʤʦʨʘʿʫ ʜʘ ʠʤʘʿʫ ʪʟʚ. ,,ʫʛʨʘʹʝʥʘ ʩʨʝʜʩʪʚʘ ʟʘʰʪʠʪʝò, ʢʘʦ ʰʪʦ ʩʫ: 

-  ʟʘʰʪʠʪʥʘ ʥʘʧʨʘʚʘ ʣʠʩʪʘ ʪʝʩʪʝʨʝ (ʟʘʰʪʠʪʥʘ ʧʨʝʛʨʘʜʘ, ʟʘʰʪʠʪʥʘ ʢʘʧʘ) ʠ 

-  ʨʘʟʜʚʦʿʥʠ ʢʣʠʥ 

 

 

 

ʋʛʨʘʹʝʥʘ ʩʨʝʜʩʪʚʘ ʟʘʰʪʠʪʝ ʥʘ ʢʨʫʞʥʦʿ ʪʝʩʪʝʨʠ: 

ʘ) ʟʘʰʪʠʪʥʘ ʢʘʧʘ, 

ʙ) ʨʘʟʜʚʦʿʥʠ ʢʣʠʥ 

ʃʠʩʪ ʪʝʩʪʝʨʝ ʤʦʨʘ ʮʝʦ ʜʘ ʙʫʜʝ ʧʦʢʨʠʚʝʥ ʠ ʠʟʥʘʜ ʠ ʠʩʧʦʜ ʩʪʦʣʘ, ʦʩʠʤ ʜʝʣʘ ʢʦʿʠʤ ʩʝ 

ʥʝʧʦʩʨʝʜʥʦ ʨʝʞʝ. ʅʘʜ ʜʝʣʦʤ ʢʦʿʠ ʿʝ ʠʟʥʘʜ ʩʪʦʣʘ ʥʘʣʘʟʠ ʩʝ ʪʟʚ. ʟʘʰʪʠʪʥʘ ʢʘʧʘ ʢʦʿʘ 

ʩʧʨʝʯʘʚʘ ʜʦʜʠʨ ʨʘʜʥʠʢʘ ʠʣʠ ˁʝʛʦʚʝ ʦʜʝ˂ʝ ʩʘ ʘʣʘʪʦʤ ʠ ʫ ʠʩʪʦ ʚʨʝʤʝ ʦʥʝʤʦʛʫ˂ʘʚʘ ʠʟʣʝʪʘˁʝ 

ʠʚʝʨʿʘ ʠ ʩʪʨʫʛʦʪʠʥʝ ʧʨʠʣʠʢʦʤ ʨʝʟʘˁʘ, ʢʘʦ ʠ ʝʚʝʥʪʫʘʣʥʦ ʦʜʣʦʤˀʝʥʦʛ ʟʫʙʘ. ʊʨʝʙʘ ʜʘ ʙʫʜʝ 

ʫʯʚʨʰ˂ʝʥʘ ʠ ʜʘ ʥʠʢʘʢʦ ʥʝ ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ˁʝʥʦʛ ʧʦʤʝʨʘˁʘ ʫ ʙʠʣʦ ʢʦʤ ʧʨʘʚʮʫ ʫ ʪʦʢʫ 

ʨʝʟʘˁʘ  

ɿʘʰʪʠʪʥʘ ʢʘʧʘ ʥʝ ʩʤʝ ʜʘ ʫʤʘˁʫʿʝ ʚʠʜˀʠʚʦʩʪ ʨʝʟʘˁʘ, ʘʣʠ ʥʠ ʨʘʟʤʘʢ ʠʟʤʝʹʫ ˁʝ ʠ 

ʛʦʨˁʝ ʧʦʚʨʰʠʥʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʥʝ ʩʤʝ ʜʘ ʧʨʝʹʝ 5 mm. ɸʢʦ ʿʝ ʧʦʚʨʰʠʥʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ 

ʥʝʨʘʚʥʘ, ʦʚʦ ʧʨʦʧʠʩʘʥʦ ʤʘʢʩʠʤʘʣʥʦ ʦʜʩʪʦʿʘˁʝ ʨʘʯʫʥʘ ʩʝ ʦʜ ʥʘʿʠʩʧʫʧʯʝʥʠʿʝʛ ʜʝʣʘ 

ʧʦʚʨʰʠʥʝ. 
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ʈʘʟʜʚʦʿʥʠ ʢʣʠʥ ʢʘʦ ʩʨʝʜʩʪʚʦ ʟʘʰʪʠʪʝ ʪʨʝʙʘ ʜʘ ʩʧʨʝʯʠ ʫʢˀʝʰʪʝˁʝ ʣʠʩʪʘ ʪʝʩʪʝʨʝ ʠ 

ʦʤʦʛʫ˂ʠ ʦʜʨʞʘʚʘˁʝ ʧʨʘʚʮʘ ʨʝʟʘˁʘ. ʋʢˀʝʰʪʝˁʝ ʣʠʩʪʘ ʤʦʞʝ ʜʘ ʙʫʜʝ ʫʟʨʦʢ ʧʦʚʨʘ˂ʘʿʘ 

ʧʨʝʜʤʝʪʘ ʨʘʜʘ. ɿʘʰʪʠʪʥʘ ʬʫʥʢʮʠʿʘ ʨʘʟʜʚʦʿʥʦʛ ʢʣʠʥʘ ʦʙʝʟʙʝʹʫʿʝ ʩʝ ʦʜʨʝʹʝʥʠʤ ʦʙʣʠʢʦʤ, 

ʜʠʤʝʥʟʠʿʘʤʘ ʠ ʧʦʣʦʞʘʿʝʤ  

ɼʝʙˀʠʥʘ ʨʘʟʜʚʦʿʥʦʛ ʢʣʠʥʘ ʤʦʨʘ ʜʘ ʙʫʜʝ ʤʘˁʘ ʦʜ ʰʠʨʠʥʝ ʨʝʟʘ, ʘ ʥʘʿʤʘˁʝ ʟʘ 1/4 ʚʝ˂ʘ 

ʦʜ ʜʝʙˀʠʥʝ ʣʠʩʪʘ ʪʝʩʪʝʨʝ. 

ʈʘʟʜʚʦʿʥʠ ʢʣʠʥ ʤʦʨʘ ʜʘ ʙʫʜʝ ʧʦʩʪʘʚˀʝʥ ʪʘʢʦ ʜʘ ʤʫ ʚʨʭ ʥʝ ʙʫʜʝ ʥʠʞʠ ʦʜ ʜʥʘ ʥʘʿʚʠʰʝʛ 

ʟʫʙʘ ʪʝʩʪʝʨʝ. ʆʜʩʪʦʿʘˁʝ ʢʣʠʥʘ ʦʜ ʚʨʭʦʚʘ ʟʫʙʘ ʪʝʩʪʝʨʝ ʤʦʨʘ ʜʘ ʙʫʜʝ ʧʦʜʿʝʜʥʘʢʦ ʠ ʪʦ ʥʝ 

ʚʝ˂ʝ ʦʜ 10 mm ʥʠʪʠ ʤʘˁʝ ʦʜ 3 mm. 

ʐʠʨʠʥʘ ʨʘʟʜʚʦʿʥʦʛ ʢʣʠʥʘ ʪʨʝʙʘ ʜʘ ʠʟʥʦʩʠ 50 mm.  

 

 

 

ɼʘ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʣʦ ʢʚʘʣʠʪʝʪʥʦ ʠ ʙʝʟʙʝʜʥʦ ʨʝʟʘˁʝ, ʥʘ ʢʨʫʞʥʦʿ ʪʝʩʪʝʨʠ ʧʨʦʨʝʟ ʫ 

ʨʘʜʥʦʤ ʩʪʦʣʫ ʤʦʨʘ ʙʠʪʠ ʰʪʦ ʫʞʠ. ʐʠʨʠʥʘ ʧʨʦʨʝʟʘ ʥʝ ʩʤʝ ʙʠʪʠ ʤʘˁʘ ʦʜ ʰʠʨʠʥʝ ʨʝʟʘ 

ʣʠʩʪʘ ʪʝʩʪʝʨʝ ʫʚʝ˂ʘʥʘ ʟʘ 1 mm, ʥʠʪʠ ʚʝ˂ʘ ʦʜ ʰʠʨʠʥʝ ʨʝʟʘ ʫʚʝ˂ʘʥʘ ʟʘ 3 mm. 

2.3.  ʄɸʐʀʅɽ ɿɸ ʆɹʈɸɼʋ ɼʈɺɽʊɸ ʈɽʅɼʀʉɸɳɽʄ 

ʈʘʩʢʨʘʿʘˁʝʤ ʜʨʚʝʪʘ ʨʝʟʘˁʝʤ, ʜʦʙʠʿʘʿʫ ʩʝ ʝʣʝʤʝʥʪʠ ʩʘ ʥʝʨʘʚʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʠ 

ʥʝʪʘʯʥʠʤ ʜʠʤʝʥʟʠʿʘʤʘ. ʆʚʘʢʚʠ ʝʣʝʤʝʥʪʠ ʩʝ ʤʦʨʘʿʫ ʧʦʨʘʚʥʘʪʠ, ʘ ʪʦ ʩʝ ʦʙʘʚˀʘ ʥʘ 

ʤʘʰʠʥʘʤʘ ʟʘ ʦʙʨʘʜʫ ʜʨʚʝʪʘ ʨʝʥʜʠʩʘˁʝʤ. 

ʆʙʨʘʜʘ ʜʨʚʝʪʘ ʥʘ ʨʝʥʜʠʩʘˀʢʘʤʘ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʨʦʪʘʮʠʦʥʦʤ ʢʨʝʪʘˁʫ ʨʘʜʥʦʛ ʘʣʘʪʘ ʠ 

ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ ʧʨʝʜʤʝʪʘ ʨʘʜʘ. 

ʂʦʤʧʣʝʪ ʨʘʜʥʦʛ ʘʣʘʪʘ ʨʝʥʜʠʩʘˀʢʠ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʚʨʘʪʠʣʘ ʩʘ ʥʦʞʝʚʠʤʘ. 

2.3.1.  ʈɸɺʅɸʃʀʎɸ 

ʈʘʚʥʘʣʠʮʘ ʩʣʫʞʠ ʟʘ ʨʘʚʥʘˁʝ ʧʦʚʨʰʠʥʝ ʜʨʚʝʪʘ ʨʘʜʠ ʩʪʚʘʨʘˁʘ ʙʘʟʥʠʭ ʧʦʚʨʰʠʥʘ ʟʘ 

ʜʘˀʫ ʦʙʨʘʜʫ ʥʘ ʜʨʫʛʠʤ ʤʘʰʠʥʘʤʘ. ʅʘ ʨʘʚʥʘʣʠʮʠ ʩʝ ʦʙʨʘʹʫʿʫ ʿʝʜʥʘ ʰʠʨʘ ʠ ʿʝʜʥʘ ʫʞʘ 

ʩʪʨʘʥʘ ʫ ʮʠˀʫ ʜʦʙʠʿʘˁʘ 1. ʠ 2. ʙʘʟʥʝ ʩʪʨʘʥʝ ʢʦʿʝ ʬʦʨʤʠʨʘʿʫ ʥʘʿʯʝʰ˂ʝ ʫʛʘʦ ʦʜ 90  ʠʣʠ 

ʥʝʢʠ ʜʨʫʛʠ ʫʛʘʦ. ʆʚʝ ʤʘʰʠʥʝ ʩʫ ʿʝʜʥʦʩʪʘʚʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ ʠ ʠʤʘʿʫ ʩʣʝʜʝ˂ʝ ʛʣʘʚʥʝ ʜʝʣʦʚʝ: 

-  ʩʘʥʜʫʯʘʩʪʦ ʧʦʩʪʦˀʝ, 

-  ʧʨʝʜˁʠ ʠ ʟʘʜˁʠ ʩʪʦ, 

-  ʫʨʝʹʘʿ ʟʘ ʧʦʜʝʰʘʚʘˁʝ ʚʠʩʠʥʝ ʩʪʦʣʦʚʘ, 

-  ʚʨʘʪʠʣʦ ʩʘ ʥʦʞʝʚʠʤʘ (ʨʘʜʥʦ ʚʨʝʪʝʥʦ), 

-  ʧʦʛʦʥʩʢʠ ʤʦʪʦʨ ʩʘ ʧʨʝʥʦʩʥʠʤ ʩʠʩʪʝʤʦʤ, 

-  ʣʝˁʠʨ ʠʣʠ ʛʨʘʥʠʯʥʠʢ, 

-  ʟʘʰʪʠʪʥʝ ʫʨʝʹʘʿʝ. 
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ʉʘʥʜʫʯʘʩʪʦ ʧʦʩʪʦˀʝ ʿʝ ʠʟʨʘʹʝʥʦ ʠʟ ʿʝʜʥʦʛ ʜʝʣʘ ʨʘʜʠ ʰʪʦ ʙʦˀʝ ʩʪʘʙʠʣʥʦʩʪʠ. 

ʈʘʜʥʠ ʩʪʦ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʜʚʘ ʜʝʣʘ: ʧʨʝʜˁʝʛ ʠ ʟʘʜˁʝʛ. ʇʨʝʜˁʠ ʩʪʦ ʿʝ ʧʦ ʧʨʘʚʠʣʫ ʜʫʞʠ 

ʦʜ ʟʘʜˁʝʛ. ɺʝ˂ʘ ʜʫʞʠʥʘ ʧʨʝʜˁʝʛ ʩʪʦʣʘ ʦʙʝʟʙʝʹʫʿʝ ʙʦˀʠ ʦʩʣʦʥʘʮ ʠ ʫʩʤʝʨʘʚʘˁʝ ʧʨʝʜʤʝʪʘ 

ʨʘʜʘ. ʀʟʤʝʹʫ ʧʨʝʜˁʝʛ ʠ ʟʘʜˁʝʛ ʩʪʦʣʘ ʥʘʣʘʟʠ ʩʝ Ăʩʚʝʪʣʠ ʦʪʚʦʨò. ʀʩʧʦʜ ʩʚʝʪʣʦʛ ʦʪʚʦʨʘ ʿʝ 

ʨʘʜʥʦ ʚʨʘʪʠʣʦ ʩʘ ʥʦʞʝʚʠʤʘ. ʅʘ ʢʨʘʿʝʚʠʤʘ ʧʨʝʤʘ ʩʚʝʪʣʦʤ ʦʪʚʦʨʫ ʧʦʩʪʘʚˀʝʥʝ ʩʫ ʯʝʣʠʯʥʝ 

ʧʣʦʯʝ ʢʦʿʝ ʠʤʘʿʫ ʟʘʜʘʪʘʢ ʜʘ ʩʤʘˁʝ ʰʠʨʠʥʫ ʩʚʝʪʣʦʛ ʦʪʚʦʨʘ ʢʘʢʦ ʙʠ ʩʝ ʦʙʝʟʙʝʜʠʣʦ ʰʪʦ 

ʙʦˀʝ ʧʨʝʣʘʤʘˁʝ ʠʚʝʨʘ ʠ ʩʧʨʝʯʠʣʦ ʙʨʟʦ ʭʘʙʘˁʝ ʩʪʦʣʘ. 

 

 

 

 

 

ʇʨʠ ʧʦʜʝʰʘʚʘˁʫ ʩʪʦʣʦʚʘ ʪʨʝʙʘ ʦʙʨʘʪʠʪʠ ʧʘʞˁʫ ʥʘ ʩʣʝʜʝ˂ʝ: ʟʘʜˁʠ ʩʪʦ ʤʦʨʘ ʙʠʪʠ ʫ 

ʠʩʪʦʿ ʚʠʩʠʥʠ ʩʘ ʦʰʪʨʠʮʦʤ ʥʦʞʘ ʢʘʜʘ ʿʝ ʦʥ ʫ ʥʘʿʚʠʰʝʤ ʧʦʣʦʞʘʿʫ, ʘ ʧʨʝʜˁʠ ʩʪʦ ʤʦʨʘ ʙʠʪʠ 

ʫʚʝʢ ʥʠʞʠ ʦʜ ʟʘʜˁʝʛ ʩʪʦʣʘ. ʈʘʟʣʠʢʘ ʫ ʚʠʩʠʥʠ ʧʨʝʜˁʝʛ ʠ ʟʘʜˁʝʛ ʩʪʦʣʘ ʦʜʨʝʹʫʿʝ ʜʝʙˀʠʥʫ 

ʩʣʦʿʘ ʜʨʚʝʪʘ ʢʦʿʠ ʩʝ ʩʢʠʜʘ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ. ʇʨʠ ʦʙʨʘʜʠ ʿʘʢʦ ʟʘʢʨʠʚˀʝʥʠʭ ʜʝʣʦʚʘ, ʦʙʨʘʜʘ 

ʩʝ ʥʝ ʤʦʞʝ ʠʟʚʝʩʪʠ ʫ ʿʝʜʥʦʤ ʧʨʦʣʘʟʫ, ʚʝʹ ʩʝ ʪʦ ʤʦʨʘ ʧʦʥʦʚʠʪʠ ʥʝʢʦʣʠʢʦ ʧʫʪʘ. ʂʦʜ ʛʨʘʹʝ 

ʢʦʿʘ ʿʝ ʿʘʢʦ ʟʘʢʨʠʚˀʝʥʘ ʙʠʣʦ ʙʠ ʥʝʧʨʘʚʠʣʥʦ ʧʨʝʜʤʝʪ ʧʦʩʪʘʚʠʪʠ ʥʘ ʨʘʜʥʠ ʩʪʦ ʠʩʧʫʧʯʝʥʦʤ 

ï  ʣʝʥ́ʦʤ ʩʪʨʘʥʦʤ ʿʝʨ ʧʦʣʦʞʘʿ ʜʝʣʘ ʫ ʦʙʨʘʜʠ ʥʝ ʙʠ ʙʠʦ ʩʪʘʙʠʣʘʥ. 

 

ʇʨʘʚʠʣʘʥ ʧʦʣʦʞʘʿ ʝʣʝʤʝʥʪʘ ʫ ʪʦʢʫ ʦʙʨʘʜʝ 
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ɺʨʘʪʠʣʦ ʤʘʰʠʥʝ ʿʝ ʦʙʘʚʝʟʥʦ ʢʨʫʞʥʦʛ ʧʨʝʩʝʢʘ ʠ ʩʤʝʰʪʝʥʦ ʿʝ ʫ ʢʦʪʨˀʘʿʫ˂ʠʤ 

ʣʝʞʠʰʪʠʤʘ ʠʩʧʦʜ ʩʚʝʪʣʦʛ ʦʪʚʦʨʘ. ʋ ʚʨʘʪʠʣʫ ʿʝ ʫʯʚʨʰ˂ʝʥʦ ʦʙʠʯʥʦ ʜʚʘ ʠʣʠ ʯʝʪʠʨʠ ʥʦʞʘ. 

 

ʃʝˁʠʨ ʠʣʠ ʛʨʘʥʠʯʥʠʢ ʩʣʫʞʠ ʟʘ ʦʩʣʘˁʘˁʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʧʨʠ ʩʪʚʘʨʘˁʫ ʜʨʫʛʝ ʙʘʟʥʝ 

ʨʘʚʥʠ. ʆʩʣʦʥʘ ʧʦʚʨʰʠʥʘ ʣʝˁʠʨʘ ʿʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 90  ʠʣʠ ʥʘʛʥʫʪ ʜʦ ʫʛʣʘ ʦʜ 45Á ʫ ʦʜʥʦʩʫ 

ʥʘ ʧʦʚʨʰʠʥʫ ʩʪʦʣʘ. ʃʝˁʠʨ ʩʝ ʤʦʞʝ ʙʦʯʥʦ ʧʦʤʝʨʘʪʠ ʧʦ ʮʝʣʦʿ ʰʠʨʠʥʠ ʩʪʦʣʘ. 

 

 

 

ʊʝʭʥʠʢʘ ʦʙʨʘʜʝ ʥʘ ʨʘʚʥʘʣʠʮʠ ʿʝ ʫʩʣʦʚˀʝʥʘ ʨʘʩʧʦʨʝʜʦʤ ʠ ʚʝʣʠʯʠʥʦʤ ʧʨʠʪʠʩʢʘ ʥʘ 

ʧʨʝʜʤʝʪ ʨʘʜʘ, ʨʘʜʠ ʧʨʘʚʠʣʥʦʛ ʙʘʟʠʨʘˁʘ ʢʦʤʘʜʘ ʫ ʦʙʨʘʜʠ ʥʘ ʧʨʝʜˁʦʿ ʠ ʟʘʜˁʦʿ ʧʣʦʯʠ. 

ʇʨʠʣʠʢʦʤ ʦʙʨʘʜʝ ʦʩʤʘʪʨʘ ʩʝ ʧʨʘʚʘʮ ʪʝʢʩʪʫʨʝ ʜʨʚʝʪʘ ʜʘ ʥʝ ʙʠ ʜʦʰʣʦ ʜʦ ʟʘʮʝʧˀʠʚʘˁʘ ï 

ʢʠʜʘˁʘ. 

ʋ ʧʦʯʝʪʢʫ ʨʘʜʘ ʧʨʠʪʠʩʢʘ ʩʝ ʜʝʦ ʧʨʝʜʤʝʪʘ ʢʦʿʠ ʩʝ ʥʘʣʘʟʠ ʥʘ ʧʨʝʜˁʦʿ ʧʣʦʯʠ, ʘ ʧʦʩʣʝ 

ʦʙʨʘʜʝ ʦʜʨʝʹʝʥʦʛ ʜʝʣʘ ʜʝʪʘˀʘ ʢʦʿʠ ʢʣʠʟʠ ʧʦ ʟʘʜˁʦʿ ʧʣʦʯʠ ʧʨʠʪʠʩʘʢ ʩʝ ʧʨʝʥʦʩʠ ʥʘ ʟʘʜˁʫ 

ʧʦʚʨʰʠʥʫ. 
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ʇʦʩʣʝ ʦʙʨʘʜʝ ʧʨʚʝ ʙʘʟʥʝ ʩʪʨʘʥʝ, ʢʦʿʘ ʿʝ ʫʚʝʢ ʰʠʨʘ ʧʦʚʨʰʠʥʘ ʥʘ ʢʦʤʘʜʫ ʜʨʚʝʪʘ, 

ʧʨʠʩʪʫʧʘ ʩʝ ʦʙʨʘʜʠ ʫʞʝ ʩʪʨʘʥʝ. ʆʚʘ ʦʧʝʨʘʮʠʿʘ ʩʝ ʠʟʚʦʜʠ ʪʘʢʦ ʰʪʦ ʩʝ ʢʦʤʘʜ ʧʦʩʪʘʚʠ 

ʩʚʦʿʦʤ ʦʙʨʘʹʝʥʦʤ ʧʦʚʨʰʠʥʦʤ ʫʟ ʣʝˁʠʨ ï ʚʦʜʠʣʠʮʫ, ʢʦʿʘ ʩʝ ʥʘʣʘʟʠ ʥʘ ʨʘʚʥʘʣʠʮʠ ʠ ʯʚʨʩʪʦ 

ʧʨʠʪʠʩʥʝ ʨʫʢʦʤ ʫʟ ˁʫ, ʧʦʤʝʨʘʿʫ˂ʠ ʢʦʤʘʜ ʫ ʦʙʨʘʜʠ. ʆʚʘ ʦʙʨʘʜʘ ʿʝ ʧʦ ʪʝʭʥʠʮʠ ʨʘʜʘ 

ʠʜʝʥʪʠʯʥʘ ʩʘ ʨʘʚʥʘˁʝʤ, ʘʣʠ ʿʝ ʥʝʰʪʦ ʪʝʞʘ, ʿʝʨ ʩʝ ʫ ʪʦʢʫ ʨʘʜʘ ʣʝʚʦʤ ʨʫʢʦʤ ʧʨʝʜʤʝʪ ʤʦʨʘ 

ʧʨʠʪʠʩʥʫʪʠ ʢʘ ʙʦʯʥʦʿ ʙʘʟʥʦʿ ʩʪʨʘʥʠ ʨʘʜʠ ʧʨʘʚʠʣʥʦʛ ʙʘʟʠʨʘˁʘ ʧʦ ʚʝʨʪʠʢʘʣʠ,  ʘ ʜʝʩʥʦʤ ʩʝ 

ʚʨʰʠ ʧʨʠʪʠʩʘʢ ʥʘ ʜʦˁʫ ʩʪʨʘʥʫ. ʆʚʘ ʦʧʝʨʘʮʠʿʘ ʩʝ ʥʘʟʠʚʘ ʬʠʛʦʚʘˁʝ.  

 

 

 

ɼʘ ʙʠ ʩʝ ʩʧʨʝʯʠʣʝ ʧʦʚʨʝʜʝ ʥʘ ʨʘʚʥʘʣʠʮʠ, ʢʦʿʝ ʩʝ ʠʥʘʯʝ ʯʝʩʪʦ ʜʝʰʘʚʘʿʫ, ʧʦʪʨʝʙʥʦ ʿʝ 

ʜʘ ʥʦʞʝʚʠ ʙʫʜʫ ʧʨʘʚʠʣʥʦ ʥʘʦʰʪʨʝʥʠ ʠ ʜʘ ʩʝ ʚʨʰʠ ʢʦʥʪʨʦʣʘ ˁʠʭʦʚʝ ʫʯʚʨʰ˂ʝʥʦʩʪʠ ʜʘ ʥʝ 

ʙʠ ʫ ʪʦʢʫ ʨʘʜʘ ʜʦʰʣʠ ʫ ʜʦʜʠʨ ʩʘ ʨʘʜʥʠʤ ʩʪʦʣʦʤ. ʈʘʜʥʦ ʚʨʝʪʝʥʦ ʩʘ ʥʦʞʝʚʠʤʘ ʤʦʨʘ ʙʠʪʠ 

ʢʨʫʞʥʦʛ ʧʨʝʩʝʢʘ ʠ ʧʦʢʨʠʚʝʥʦ ʦʜʛʦʚʘʨʘʿʫ˂ʦʤ ʟʘʰʪʠʪʦʤ. ʄʦʞʝ ʙʠʪʠ ʫ ʚʠʜʫ ʯʣʘʥʘʢʘ, ʤʦʩʪʘ 

ʠʣʠ ʩʘ ʦʧʨʫʛʦʤ. ɿʘʰʪʠʪʥʠ ʫʨʝʹʘʿ ʩʧʨʝʯʘʚʘ ʜʦʜʠʨ ʨʫʢʝ ʩʘ ʥʦʞʝʚʠʤʘ ʫ ʪʦʢʫ ʨʘʜʘ. 

ɿʘʰʪʠʪʘ ʫ ʦʙʣʠʢʫ ʯʣʘʥʘʢʘ 

 
 

ɿʘʰʪʠʪʘ ʫ ʦʙʣʠʢʫ ʤʦʩʪʘ 
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ɿʘʰʪʠʪʘ ʩʘ ʦʧʨʫʛʦʤ 

 

 

ʋʢʦʣʠʢʦ ʿʝ ʢʦʤʘʜ ʟʘ ʨʘʚʥʘˁʝ ʢʨʘʪʘʢ, ʦʙʨʘʹʫʿʝ ʩʝ ʧʦʤʦ˂ʫ ʧʦʩʝʙʥʦʛ ʧʦʤʘʛʘʣʘ ʫ ʚʠʜʫ 

ʜʨʚʝʥʦʛ ʟʘʩʝʯʝʥʦʛ ʜʝʣʘ ï ʜʨʚʝʥʝ ʧʝʪʝ, ʢʦʿʠ ʩʝ ʩʪʘʚˀʘ ʥʘ ʧʨʝʜʤʝʪ ʠ ʢʦʿʠ ʦʙʝʟʙʝʹʫʿʝ 

ʩʠʛʫʨʥʠʿʫ ʦʙʨʘʜʫ.  

 

 

2.3.2.  ɼɽɹɲɸʏɸ 

ʇʦʩʣʝ ʩʪʚʘʨʘˁʘ 1. ʠ 2. ʙʘʟʥʝ ʨʘʚʥʠ ʥʘ ʨʘʚʥʘʣʠʮʠ, ʧʨʝʜʤʝʪʠ ʨʘʜʘ ʜʦʙʠʿʘʿʫ ʢʦʥʘʯʥʝ 

ʜʠʤʝʥʟʠʿʝ ʧʦ ʜʝʙˀʠʥʠ ʠ ʰʠʨʠʥʠ ʦʙʨʘʜʦʤ ʥʘ ʜʝʙˀʘʯʠ.  

ʇʦ ʩʧʦˀˁʝʤ ʦʙʣʠʢʫ ʜʝʙˀʘʯʝ ʩʝ ʙʠʪʥʦ ʨʘʟʣʠʢʫʿʫ ʦʜ ʨʘʚʥʘʣʠʮʘ, ʘ ʧʨʠʥʮʠʧ ʦʙʨʘʜʝ ʿʝ 

ʠʩʪʠ. ʂʦʜ ʜʝʙˀʘʯʝ, ʚʨʘʪʠʣʦ ʩʘ ʥʦʞʝʚʠʤʘ ʩʤʝʰʪʝʥʦ ʿʝ ʠʟʥʘʜ ʨʘʜʥʦʛ ʩʪʦʣʘ. ʇʦʤʝʨ 

ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʿʝ ʦʙʘʚʝʟʥʦ ʤʝʭʘʥʠʟʦʚʘʥ ʠ ʦʙʘʚˀʘ ʩʝ ʧʦʤʦ˂ʫ ʚʘˀʘʢʘ. ʄʘʰʠʥʘ ʠʤʘ ʩʘʤʦ 

ʿʝʜʘʥ ʩʪʦ.  
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ɻʣʘʚʥʠ ʜʝʣʦʚʠ ʜʝʙˀʘʯʝ ʩʫ: 

-  ʧʦʩʪʦˀʝ, 

-  ʨʘʜʥʠ ʩʪʦ, 

-  ʫʨʝʹʘʿ ʟʘ ʧʦʜʝʰʘʚʘˁʝ ʩʪʦʣʘ ʧʦ ʚʠʩʠʥʠ, 

-  ʫʨʝʹʘʿ ʟʘ ʧʦʤʝʨ ʧʨʝʜʤʝʪʘ ʨʘʜʘ, 

-  ʚʨʘʪʠʣʦ ʩʘ ʥʦʞʝʚʠʤʘ, 

-  ʧʨʠʪʠʩʢʠʚʘʯʠ (ʧʨʝʜˁʠ ʠ ʟʘʜˁʠ), 

-  ʦʜʚʦʜʥʠ ʰʪʠʪ, 

-  ʦʩʠʛʫʨʘʯ ʧʨʦʪʠʚ ʧʦʚʨʘ˂ʘʿʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ, 

-  ʧʦʛʦʥʩʢʠ ʤʦʪʦʨ ʩʘ ʧʨʝʥʦʩʥʠʤ ʩʠʩʪʝʤʦʤ, 

-  ʨʝʜʫʢʪʦʨ. 

ʇʦʩʪʦˀʝ (ʢʫ˂ʠʰʪʝ) ʿʝ ʩʘʥʜʫʯʘʩʪʦʛ ʦʙʣʠʢʘ ʠ ʨʘʜʠ ʚʝ˂ʝ ʩʪʘʙʠʣʥʦʩʪʠ ʠʟʣʠʚʝʥʦ ʿʝ ʠʟ 

ʿʝʜʥʦʛ ʢʦʤʘʜʘ. 

ʈʘʜʥʠ ʩʪʦ ʿʝ ʩʤʝʰʪʝʥ ʫ ʧʦʩʪʦˀʫ ʠ ʤʦʞʝ ʩʝ ʧʦʤʝʨʘʪʠ ʧʦ ʚʠʩʠʥʠ. ʅʘ ʩʪʦʣʫ ʩʝ ʥʘʣʘʟʝ 

ʧʨʦʨʝʟʠ ʟʘ ʛʣʘʪʢʝ ʚʘˀʢʝ. ʇʨʝʜʤʝʪ ʨʘʜʘ ʢʦʿʠ ʩʝ ʦʙʨʘʹʫʿʝ ʩʪʘʚˀʘ ʩʝ ʥʘ ʨʘʚʘʥ ʩʪʦʣʘ ʠ ʩʚʦʿʦʤ 

ʧʨʚʦʤ ʙʘʟʥʦʤ ʩʪʨʘʥʦʤ ʢʣʠʟʠ ʧʦ ˁʦʿ. 

ʇʦʜʠʟʘˁʝ ʠʣʠ ʩʧʫʰʪʘˁʝ ʨʘʜʥʦʛ ʩʪʦʣʘ ʚʨʰʠ ʩʝ ʥʘʚʦʿʥʠʤ ʚʨʝʪʝʥʦʤ ʩʤʝʰʪʝʥʠʤ ʫ 

ʢʫ˂ʠʰʪʫ ʤʘʰʠʥʝ ʠʩʧʦʜ ʨʘʜʥʦʛ ʩʪʦʣʘ. 

ʋʨʝʹʘʿ ʟʘ ʧʦʤʝʨ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʯʝʪʠʨʠ ʚʘˀʢʘ. ɼʚʘ ʛʣʘʪʢʘ ʚʘˀʢʘ 

ʩʤʝʰʪʝʥʘ ʩʫ ʫ ʧʨʦʨʝʟ ʫ ʨʘʜʥʦʤ ʩʪʦʣʫ. ʆʚʠ ʚʘˀʮʠ ʥʠʩʫ ʧʦʛʦʥʩʢʠ ʚʝ˂ ʧʦʛʦˁʝʥʠ ʠ ʠʤʘʿʫ 

ʟʘʜʘʪʘʢ ʜʘ ʩʤʘˁʝ ʪʨʝˁʝ ʠ ʦʣʘʢʰʘʿʫ ʢʨʝʪʘˁʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ. ɺʘˀʮʠ ʤʦʨʘʿʫ ʙʠʪʠ 

ʧʘʨʘʣʝʣʥʠ ʩʘ ʨʘʜʥʠʤ ʩʪʦʣʦʤ.  

ʀʟʥʘʜ ʨʘʜʥʦʛ ʩʪʦʣʘ ʥʘʣʘʟʝ ʩʝ ʜʚʘ ʚʘˀʢʘ: ʧʨʚʠ ʫʣʘʟʥʠ ï ʦʞʣʝʙˀʝʥ ʠ ʜʨʫʛʠ ʠʟʣʘʟʥʠ ï 

ʛʣʘʪʢʠ ʚʘˀʘʢ. ʆʙʘ ʚʘˀʢʘ ʩʫ ʧʦʛʦʥʩʢʘ. ɺʘˀʮʠ ʩʫ ʝʣʘʩʪʠʯʥʦ ʫʣʝʞʠʰʪʝʥʠ ʫ 

ʩʘʤʦʧʦʜʝʰʘʚʘʿʫ˂ʠʤ ʢʦʪʨˀʘʿʫ˂ʠʤ ʣʝʞʠʰʪʠʤʘ. ʇʦʛʦʥ ʚʘˀʘʢʘ ʩʝ ʦʩʪʚʘʨʫʿʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ɻʘʣʦʚʦʛ ʣʘʥʮʘ. 

 

 

 

ɺʨʘʪʠʣʦ ʩʘ ʥʦʞʝʚʠʤʘ ʢʦʜ ʜʝʙˀʘʯʝ ʿʝ ʢʨʫʞʥʦʛ ʧʨʝʩʝʢʘ ʠ ʠʤʘ ʯʝʪʠʨʠ ʪʘʥʢʘ ʥʦʞʘ. 

ʇʨʠʪʠʩʢʠʚʘʯʠ (ʧʨʠʪʠʩʥʝ ʧʘʧʫʯʝ) ʧʦʩʪʘʚˀʝʥʠ ʩʫ ʥʝʧʦʩʨʝʜʥʦ ʠʩʧʨʝʜ ʠ ʠʟʘ ʚʨʘʪʠʣʘ ʩʘ 

ʥʦʞʝʚʠʤʘ. ʇʨʝʜˁʠ ʧʨʠʪʠʩʢʠʚʘʯ ʿʝ ʯʣʘʥʢʦʚʠʪʦ ʠʟʨʘʹʝʥ, ʘ ʟʘʜˁʠ ʿʝ ʠʟ ʿʝʜʥʦʛ ʢʦʤʘʜʘ. 

ʇʨʝʜˁʠ ʧʨʠʪʠʩʢʠʚʘʯ ʠʤʘ ʟʘʜʘʪʘʢ ʜʘ ʩʧʨʝʯʠ ʚʠʙʨʘʮʠʿʫ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʧʨʠ ʦʙʨʘʜʠ ʠ ʜʘ 

ʩʧʨʝʯʠ ʟʘʮʝʧˀʠʚʘˁʝ ʜʨʚʝʪʘ, ʦʤʦʛʫ˂ʠ ʧʨʝʣʘʤʘˁʝ ʠʚʝʨʘ ʠ ʦʣʘʢʰʘ ʫʢʣʘˁʘˁʝ ʠʚʝʨʘ. ɿʘʜˁʠ 

ʧʨʠʪʠʩʢʠʚʘʯ ʿʝ ʠʟʨʘʹʝʥ ʦʜ ʿʝʜʥʦʛ ʜʝʣʘ ʠ ʠʤʘ ʟʘʜʘʪʘʢ ʜʘ ʦʙʝʟʙʝʜʠ ʤʠʨʥʦ ʢʨʝʪʘˁʝ ʧʨʝʜʤʝʪʘ 

ʨʘʜʘ, ʙʝʟ ʧʦʪʨʝʩʘ ʠ ʚʠʙʨʘʮʠʿʘ ʠ ʜʘ ʩʧʨʝʯʠ ʧʨʦʣʘʟʘʢ ʩʪʨʫʛʦʪʠʥʝ ʥʘ ʦʙʨʘʹʝʥʫ ʩʪʨʘʥʫ 

ʜʨʚʝʪʘ. 
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ʇʦʛʦʥʩʢʠ ʤʦʪʦʨ ʿʝ ʧʦʩʪʘʚˀʝʥ ʥʘ ʧʦʢʨʝʪʥʦ ʧʦʩʪʦˀʝ. ʇʨʝʥʦʩ ʩʥʘʛʝ ʩʘ ʧʦʛʦʥʩʢʦʛ 

ʤʦʪʦʨʘ ʥʘ ʚʨʘʪʠʣʦ ʩʘ ʥʦʞʝʚʠʤʘ ʚʨʰʠ ʩʝ ʧʦʤʦ˂ʫ ʨʝʤʝʥʦʛ ʧʨʝʥʦʩʥʠʢʘ. 

ʂʦʥʩʪʨʫʢʮʠʿʘ ʜʝʙˀʘʯʝ ʦʥʝʤʦʛʫ˂ʘʚʘ ʧʨʠʣʘʟ ʦʩʦʚʠʥʠ ʩʘ ʥʦʞʝʚʠʤʘ ʫ ʪʦʢʫ ʨʘʜʘ, ʿʝʨ ʿʝ 

ʦʥʘ ʧʦʪʧʫʥʦ ʦʢʣʦʧˀʝʥʘ. ɿʘʰʪʠʪʥʠ ʦʢʣʦʧ ʠʩʪʦʚʨʝʤʝʥʦ ʧʦʢʨʠʚʘ ʠ ʫʨʝʹʘʿ ʟʘ ʧʦʤʝʨ, ʪʘʢʦ 

ʜʘ ʥʝ ʧʦʩʪʦʿʠ ʤʦʛʫ˂ʥʦʩʪ ʧʦʚʨʝʜʝ ʟʙʦʛ ʥʝʩʤʦʪʨʝʥʦʛ ʜʦʜʠʨʘ ʩʘ ʥʦʞʝʚʠʤʘ ʠʣʠ 

ʪʨʘʥʩʧʦʨʪʥʠʤ ʚʘˀʮʠʤʘ. 

ʆʜʚʦʜʥʠ ʰʪʠʪ ʩʣʫʞʠ ʟʘ ʫʩʤʝʨʘʚʘˁʝ ʠʚʝʨʘ ʠ ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʝʢʨʠʚʘ ʚʨʘʪʠʣʦ ʤʘʰʠʥʝ. 

ʇʨʝʜˁʘ ʠʚʠʮʘ ʰʪʠʪʘ ʿʝ ʥʝʧʦʩʨʝʜʥʦ ʠʟʘ ʧʨʝʜˁʝʛ ʧʨʠʪʠʩʢʠʚʘʯʘ, ʘ ʟʘʜˁʘ ʠʚʠʮʘ ʤʦʨʘ ʙʠʪʠ 

ʫʜʘˀʝʥʘ ʦʜ ʧʫʪʘˁʝ ʦʰʪʨʠʮʝ ʥʘʿʤʘˁʝ ʟʘ 15 cm.  

ɼʘ ʩʝ ʥʝ ʙʠ ʜʦʛʘʹʘʣʝ ʥʠ ʧʦʚʨʝʜʝ ʫʩʣʝʜ ʧʦʚʨʘʪʥʠʭ ʫʜʘʨʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ, ʥʘ ʜʝʙˀʘʯʠ 

ʤʦʨʘ ʜʘ ʩʝ ʥʘʣʘʟʠ ʦʩʠʛʫʨʘʯ ʧʨʦʪʠʚ ʧʦʚʨʘʪʥʦʛ ʫʜʘʨʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ. 

ʆʩʠʛʫʨʘʯ ʧʨʦʪʠʚ ʧʦʚʨʘʪʥʦʛ ʫʜʘʨʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʥʠʟʘ ʫʩʢʠʭ 

ʥʘʟʫʙˀʝʥʠʭ ʭʚʘʪʘˀʢʠ ʢʦʿʝ ʩʫ ʪʘʢʦ ʦʙʣʠʢʦʚʘʥʝ ʠ ʫʯʚʨʰ˂ʝʥʝ ʜʘ ʜʦʟʚʦˀʘʚʘʿʫ ʢʨʝʪʘˁʝ 

ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʩʘʤʦ ʥʘʧʨʝʜ. ʇʦʚʨʘʪʥʦ ʢʨʝʪʘˁʝ ʦʥʝʤʦʛʫ˂ʫʿʝ ʛʨʘʥʠʯʥʠʢ. 

ʆʙʨʘʜʘ ʢʨʘ˂ʠʭ ʢʦʤʘʜʘ ʥʘ ʜʝʙˀʘʯʠ ʥʠʿʝ ʜʦʟʚʦˀʝʥʘ. ɽʣʝʤʝʥʪʠ ʢʦʿʠ ʩʝ ʦʙʨʘʹʫʿʫ ʤʦʨʘʿʫ 

ʙʘʨ ʟʘ 50 mm ʜʘ ʙʫʜʫ ʜʫʞʠ ʦʜ ʦʩʦʚʠʥʩʢʦʛ ʨʘʩʪʦʿʘˁʘ ʧʨʝʜˁʝʛ ʠ ʟʘʜˁʝʛ ʪʨʘʥʩʧʦʨʪʥʦʛ 

ʚʘˀʢʘ. 

ʅʘ ʦʚʠʤ ʣʠʥʢʦʚʠʤʘ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʦʩʥʦʚʥʝ ʤʘʰʠʥʝ ʟʘ ʦʙʨʘʜʫ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ, 

ʥʘʯʠʥ ʧʦʜʝʰʘʚʘˁʘ ʤʘʰʠʥʘ ʟʘ ʨʘʜ ʠ ʧʨʠʤʝʥʘ ʤʝʨʘ ʟʘʰʪʠʪʝ ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʥʘ ʦʚʠʤ 

ʤʘʰʠʥʘʤʘ. 

 

https://www.youtube.com/watch?v=45gB4eUON9g  

https://www.youtube.com/watch?v=ob3V5SVrqAw  

https://www.youtube.com/watch?v=dnU0iPWgZ1A  

 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʘ ʫʛʨʘʹʝʥʘ ʩʨʝʜʩʪʚʘ ʟʘʰʪʠʪʝ ʩʝ ʥʘʣʘʟʝ ʥʘ ʢʨʫʞʥʦʿ ʪʝʩʪʝʨʠ? 

2. ʂʦʿʘ ʿʝ ʥʘʤʝʥʘ ʢʨʘʪʠʣʠʮʝ? 

3. ʂʦʿʘ ʿʝ ʥʘʤʝʥʘ ʢʨʫʞʥʝ ʪʝʩʪʝʨʝ? 

4. ʂʦʿʘ ʿʝ ʥʘʤʝʥʘ ʨʘʚʥʘʣʠʮʝ? 

5. ʂʦʿʘ ʿʝ ʥʘʤʝʥʘ ʜʝʙˀʘʯʝ? 

 

https://www.youtube.com/watch?v=45gB4eUON9g
https://www.youtube.com/watch?v=ob3V5SVrqAw
https://www.youtube.com/watch?v=dnU0iPWgZ1A
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2.4.  ʇʈʆʌʀʃʀʉɸɳɽ ʅɸ ɻʃʆɼɸʃʀʎɸʄɸ 

ɻʣʦʜʘʣʠʮʝ ʩʫ ʤʘʰʠʥʝ ʩʘ ʨʘʜʥʠʤ ʘʣʘʪʦʤ (ʛʣʦʜʘʣʦ) ʢʦʿʠ ʫ ʪʦʢʫ ʦʙʨʘʜʝ ʠʤʘ ʨʦʪʘʮʠʦʥʦ 

ʢʨʝʪʘˁʝ, ʘ ʧʨʝʜʤʝʪ ʨʘʜʘ ʩʝ ʢʨʝ˂ʝ ʧʨʘʚʦʣʠʥʠʿʩʢʠ ʠʣʠ ʢʨʠʚʦʣʠʥʠʿʩʢʠ.  

ʅʘ ʛʣʦʜʘʣʠʮʘʤʘ ʩʝ ʤʦʞʝ ʦʙʘʚˀʘʪʠ ʨʘʟʥʦʚʨʩʥʘ ʧʨʦʬʠʣʥʘ ʦʙʨʘʜʘ, ʠʟʨʘʜʘ ʞʣʝʙʦʚʘ, 

ʧʦʣʫʞʣʝʙʦʚʘ ʠ ʠʟʨʘʜʘ ʩʣʦʞʝʥʠʿʠʭ ʧʨʦʬʠʣʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʥʘʤʝʰʪʘʿʘ, ʝʥʪʝʨʠʿʝʨʘ, ʜʨʚʥʝ 

ʛʘʣʘʥʪʝʨʠʿʝ. ʇʨʠ ʫʧʦʪʨʝʙʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʘʣʘʪʘ ʛʣʦʜʘʣʠʮʝ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ ʠʟʨʘʜʫ 

ʜʨʚʥʠʭ ʚʝʟʘ, ʟʘ ʙʫʰʝˁʝ ʨʫʧʘ, ʟʘ ʨʝˀʝʬʥʫ ʦʙʨʘʜʫ, ʟʘ ʨʝʟʙʘʨʩʢʫ ʦʙʨʘʜʫ. 

ʇʨʦʬʠʣʠʩʘˁʝ ʠʚʠʮʘ ʧʨʘʚʦʣʠʥʠʿʩʢʠʭ ʜʝʪʘˀʘ, ʢʦʜ ʦʙʨʘʜʝ ʨʘʤʦʚʩʢʠʭ, ʧʣʦʯʘʩʪʠʭ 

ʢʦʥʩʪʨʫʢʮʠʿʘ ʠʣʠ ʢʦʜ ʜʝʣʦʚʘ ï ʜʝʪʘˀʘ ʫ ʦʙʣʠʢʫ ʛʨʝʜʠʮʘ, ʤʦʞʝ ʩʝ ʠʟʚʝʩʪʠ ʩʘ ʩʚʠʭ ʩʪʨʘʥʘ 

ʢʦʿʝ ʦʙʫʭʚʘʪʘʿʫ ʧʨʝʜʤʝʪ ʧʦ ʙʦʯʥʠʤ ʠʚʠʮʘʤʘ. 

ʆʙʨʘʜʘ ʧʨʦʬʠʣʘ ʥʘ ʜʝʪʘˀʠʤʘ ʠʣʠ ʩʘʩʪʘʚʠʤʘ, ʢʦʿʠ ʠʤʘʿʫ ʢʨʠʚʦʣʠʥʠʿʩʢʠ ʦʙʣʠʢ, 

ʠʟʚʦʜʠ ʩʝ ʧʦʩʪʫʧʢʦʤ ʢʦʧʠʨʘˁʘ. 

ʇʨʝʤʘ ʧʦʣʦʞʘʿʫ ʨʘʜʥʦʛ ʚʨʝʪʝʥʘ ʛʣʦʜʘʣʠʮʝ ʤʦʛʫ ʙʠʪʠ: 

-  ʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ, 

-  ʥʘʜʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ. 

ʇʨʝʤʘ ʦʙʣʠʢʫ ʨʘʜʥʦʛ ʘʣʘʪʘ ʛʣʦʜʘʣʠʮʝ ʩʝ ʜʝʣʝ ʥʘ: 

-  ʛʣʦʜʘʣʠʮʝ ʩʘ ʨʘʜʥʠʤ ʘʣʘʪʠʤʘ ʢʦʿʠ ʩʝ ʥʘʩʘʹʫʿʫ, 

-  ʛʣʦʜʘʣʠʮʝ ʩʘ ʨʘʜʥʠʤ ʘʣʘʪʠʤʘ ʢʦʿʠ ʩʝ ʫʩʘʹʫʿʫ. 

ʈʘʜʥʠ ʘʣʘʪ ʟʘ ʦʙʨʘʜʫ ʜʨʚʝʪʘ ʛʣʦʜʘˁʝʤ 

ʈʘʜʥʠ ʘʣʘʪ ʤʘʰʠʥʘ ʟʘ ʦʙʨʘʜʫ ʜʨʚʝʪʘ ʛʣʦʜʘˁʝʤ ʤʦʞʝ ʙʠʪʠ ʚʝʦʤʘ ʨʘʟʣʠʯʠʪʦ 

ʢʦʥʩʪʨʫʢʮʠʿʩʢʠ ʨʝʰʝʥ. ʉʚʝ ʦʚʝ ʘʣʘʪʝ ʤʦʞʝʤʦ ʛʨʫʧʠʩʘʪʠ ʧʨʝʤʘ ʦʜʨʝʹʝʥʠʤ 

ʢʨʠʪʝʨʠʿʫʤʠʤʘ: 

-  ʧʨʝʤʘ ʥʘʯʠʥʫ ʫʯʚʨʰ˂ʠʚʘˁʘ ʥʘ ʨʘʜʥʦ ʚʨʝʪʝʥʦ (ʥʘʩʘʜʥʘ ʠ ʫʩʘʜʥʘ ʛʣʦʜʘʣʘ), 

-  ʧʨʝʤʘ ʢʦʥʩʪʨʫʢʮʠʿʠ (ʿʝʜʥʦʜʝʣʥʘ, ʚʠʰʝʜʝʣʥʘ ʛʣʦʜʘʣʘ, ʩʘ ʧʨʦʤʝʥˀʠʚʠʤ 
ʩʝʯʠʚʠʤʘ, ʧʦʜʝʩʠʚʘ ʛʣʦʜʘʣʘ), 

-  ʧʨʝʤʘ ʥʘʤʝʥʠ (ʟʘ ʨʘʚʥʫ ʦʙʨʘʜʫ, ʟʘ ʧʨʦʬʠʣʠʩʘˁʝ, ʟʘ ʠʟʨʘʜʫ ʟʫʙʘʮʘ). 

ʅʘʩʘʜʥʘ ʛʣʦʜʘʣʘ 

ɿʘʿʝʜʥʠʯʢʘ ʢʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʠʭ ʦʚʠʭ ʛʣʦʜʘʣʘ ʿʝ ʜʘ ʠʤʘʿʫ ʦʪʚʦʨ ʟʘ ʥʘʩʘʹʠʚʘˁʝ ʥʘ 

ʚʨʝʪʝʥʦ. 

 

ɱʝʜʥʦʜʝʣʥʘ ʥʘʩʘʜʥʘ ʛʣʦʜʘʣʘ 

ɱʝʜʥʦʜʝʣʥʘ ʛʣʦʜʘʣʘ ʩʝ ʠʟʨʘʹʫʿʫ ʦʜ ʿʝʜʥʦʛ ʢʦʤʘʜʘ (ʤʦʥʦʙʣʦʢ-ʛʣʦʜʘʣʘ). ʆʩʥʦʚʥʠ 

ʜʝʣʦʚʠ ʛʣʦʜʘʣʘ ʩʫ: ʪʝʣʦ, ʟʫʙʘʮ ʠ ʩʝʯʠʚʦ. 

ʊʝʣʦ ʛʣʦʜʘʣʘ ʤʦʞʝ ʙʠʪʠ ʫ ʦʙʣʠʢʫ ʢʨʫʛʘ, ʢʚʘʜʨʘʪʘ, ʧʨʘʚʦʫʛʘʦʥʠʢʘ, ʪʨʦʫʛʣʘ. 
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ɿʫʧʮʠ ʛʣʦʜʘʣʘ ʩʣʫʞʝ ʢʘʦ ʦʩʣʦʥʘʮ ʩʝʯʠʚʠʤʘ, ʦʜʫʧʠʨʫ ʩʝ ʩʠʣʠ ʨʝʟʘˁʘ ʠ ʦʤʦʛʫ˂ʘʚʘʿʫ 

ʫʨʘʚʥʦʪʝʞʝʥʫ ʨʦʪʘʮʠʿʫ ʘʣʘʪʘ. ʇʨʦʩʪʦʨ ʠʟʤʝʹʫ ʜʚʘ ʟʫʙʘ (ʤʝʹʫʟʫʙˀʝ) ʤʦʨʘ ʙʠʪʠ ʚʝ˂ʝ ʦʜ 

ʪʝʦʨʠʿʩʢʝ ʟʘʧʨʝʤʠʥʝ ʠʚʝʨʘʢʘ ʢʦʿʠ ʩʝ ʬʦʨʤʠʨʘʿʫ ʧʨʠ ʿʝʜʥʦʤ ʦʙʨʪʘʿʫ ʛʣʦʜʘʣʘ ʢʘʢʦ ʙʠ ʩʝ 

ʩʧʨʝʯʠʣʦ ʩʘʙʠʿʘˁʝ ʠʚʝʨʘ ʠ ʦʣʘʢʰʘʣʦ ˁʝʛʦʚʦ ʠʟʙʘʮʠʚʘˁʝ ʠʟ ʤʝʹʫʟʫʙˀʘ. 

ʉʝʯʠʚʦ ʧʨʝʜʩʪʘʚˀʘ ʘʢʪʠʚʘʥ ʜʝʦ ʘʣʘʪʘ. ʆʥʦ ʤʦʞʝ ʙʠʪʠ ʠʟʨʘʹʝʥʦ ʠʟ ʿʝʜʥʦʛ ʙʣʦʢʘ, 

ʟʘʿʝʜʥʦ ʩʘ ʟʫʧʮʝʤ ʠ ʪʝʣʦʤ ʛʣʦʜʘʣʘ ʠʣʠ ʫ ʚʠʜʫ ʧʣʦʯʠʮʝ ʟʘʣʝʤˀʝʥʝ ʟʘ ʟʫʧʮʝ ʛʣʦʜʘʣʘ. 

ʇʣʦʯʠʮʝ ʤʦʛʫ ʙʠʪʠ ʠʟʨʘʹʝʥʝ ʦʜ ʙʨʟʦʨʝʟʥʦʛ, ʚʠʩʦʢʦʣʝʛʠʨʘʥʦʛ ʙʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ ʠʣʠ ʦʜ 

ʪʚʨʜʠʭ ʤʝʪʘʣʘ. 

 

 

ɺʠʰʝʜʝʣʥʘ ʠʣʠ ʩʣʦʞʝʥʘ ʛʣʦʜʘʣʘ 

ɺʠʰʝʜʝʣʥʘ ʠʣʠ ʩʣʦʞʝʥʘ ʛʣʦʜʘʣʘ ʩʝ ʩʘʩʪʦʿʝ ʦʜ ʜʚʘ ʠʣʠ ʚʠʰʝ ʿʝʜʥʦʜʝʣʥʠʭ ʛʣʦʜʘʣʘ 

(ʢʦʤʧʣʝʪ ʛʣʦʜʘʣʘ). ʆʚʘ ʛʣʦʜʘʣʘ ʩʝ ʫ ʧʨʘʢʩʠ ʥʘʟʠʚʘʿʫ ʠ ʛʘʨʥʠʪʫʨʝ ʛʣʦʜʘʣʘ 

ʋʧʦʪʨʝʙˀʘʚʘʿʫ ʩʝ ʟʘ ʠʟʨʘʜʫ ʢʦʤʧʣʝʪʥʠʭ ʧʨʦʬʠʣʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʥʘʤʝʰʪʘʿʘ ʠ 

ʛʨʘʹʝʚʠʥʩʢʝ  ʩʪʦʣʘʨʠʿʝ. 

 

 

ɻʣʦʜʘʣʘ ʩʘ ʧʨʦʤʝʥˀʠʚʠʤ ʩʝʯʠʚʠʤʘ 

ʋ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʥʘʤʝʥʝ, ʥʦʞʝʚʠ ʩʚʠʭ ʘʣʘʪʘ ʤʦʛʫ ʩʝ ʤʝˁʘʪʠ. ʇʨʝʤʘ ʥʘʯʠʥʫ 

ʫʯʚʨʰ˂ʠʚʘˁʘ ʥʦʞʝʚʘ ʨʘʟʣʠʢʫʿʝ ʩʝ ʚʠʰʝ ʪʠʧʦʚʘ ʦʚʠʭ ʛʣʦʜʘʣʘ: ʛʣʘʚʝ ʩʘ ʢʣʠʥʘʩʪʠʤ 

ʫʤʝʮʠʤʘ, ʛʣʦʜʘʣʘ ʩʘ ʩʪʝʟʥʠʤ ʧʣʦʯʘʤʘ, ʛʣʦʜʘʣʘ ʩʘ ʩʝʯʠʚʠʤʘ ʫ ʦʙʣʠʢʫ ʯʘʰʠʮʝ ʠ ʪʘˁʠʨʘʩʪʘ 

ʛʣʦʜʘʣʘ. 
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ʇʦʜʝʩʠʚʘ ʛʣʦʜʘʣʘ 

ʅʘ ʦʚʠʤ ʛʣʦʜʘʣʠʤʘ ʤʦʞʝ ʩʝ ʧʦʜʝʰʘʚʘʪʠ ʜʝʙˀʠʥʘ ʧʝʨʘ ʠʣʠ ʰʠʨʠʥʘ ʞʣʝʙʘ. ʅʘ 

ʛʣʦʜʘʣʠʤʘ ʩʝ ʯʝʩʪʦ ʢʦʨʠʩʪʝ ʣʠʩʪʦʚʠ ʢʨʫʞʥʝ ʪʝʩʪʝʨʝ ʟʘ ʠʟʨʘʜʫ ʨʘʟʥʠʭ ʞʣʝʙʦʚʘ. 

ʐʠʨʠʥʘ ʞʣʝʙʘ ʩʝ ʤʦʞʝ ʤʝˁʘʪʠ, ʟʘʭʚʘˀʫʿʫ˂ʠ ʧʨʠʤʝʥʠ ʢʦʩʠʭ ʧʨʠʨʫʙʥʠʮʘ ʢʦʿʝ ʜʨʞʝ 

ʪʝʩʪʝʨʝ. 

 

 

 

ʋʩʘʜʥʘ ʛʣʦʜʘʣʘ 

ʋʩʘʜʥʘ ʛʣʦʜʘʣʘ ʩʝ ʜʝʣʝ ʥʘ: 

-  ʤʦʥʦʙʣʦʢ-ʘʣʘʪʝ,  

-  ʘʣʘʪʝ ʩʘ ʧʨʦʤʝʥˀʠʚʠʤ ʩʝʯʠʚʠʤʘ. 

ʄʦʥʦʙʣʦʢ-ʫʩʘʜʥʠ ʘʣʘʪʠ ʤʦʛʫ ʙʠʪʠ ʩʘ ʿʝʜʥʠʤ, ʜʚʘ, ʪʨʠ ʠʣʠ ʚʠʰʝ ʩʝʯʠʚʘ. 

ʄʦʥʦʙʣʦʢ-ʘʣʘʪʠ ʩʘ ʿʝʜʥʠʤ ʩʝʯʠʚʦʤ ʩʘʩʪʦʿʝ ʩʝ ʦʜ ʪʝʣʘ, ʜʨʰʢʝ ʠ ʩʝʯʠʚʘ. ʎʠʣʠʥʜʨʠʯʥʦ 

ʪʝʣʦ ʿʝ ʠʟʜʫʙˀʝʥʦ ʠ ʥʘ ʪʘʿ ʥʘʯʠʥ ʦʙʨʘʟʫʿʝ ʢʦʥʢʘʚʥʦ ʩʝʯʠʚʦ. ɼʨʰʢʘ ʤʦʞʝ ʙʠʪʠ 

ʮʠʣʠʥʜʨʠʯʥʘ, ʢʦʥʫʩʥʘ, ʩʘ ʟʘʚʨʰʝʪʢʦʤ ʫ ʦʙʣʠʢʫ ʯʝʪʚʨʪʢʝ ʠʣʠ ʩʘ ʥʘʚʦʿʝʤ. 

ɻʣʦʜʘʣʦ ʩʘ ʿʝʜʥʠʤ ʩʝʯʠʚʦʤ ʫʯʚʨʰ˂ʫʿʝ ʩʝ ʝʢʩʮʝʥʪʨʠʯʥʦ, ʘ ʛʣʦʜʘʣʘ ʩʘ ʜʚʘ ʠʣʠ ʚʠʰʝ 

ʩʝʯʠʚʘ ï ʮʝʥʪʨʠʯʥʦ. ɽʢʩʮʝʥʪʨʠʯʥʦ ʫʯʚʨʰ˂ʝʥʘ ʛʣʦʜʘʣʘ ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʢʦʧʠʨʥʦ ʛʣʦʜʘˁʝ 

ʫʥʫʪʨʘʰˁʠʭ ʦʪʚʦʨʘ, ʨʫʧʘ, ʞˀʝʙʦʚʘ. 

 

 

 

ʋʩʘʜʥʘ ʛʣʦʜʘʣʘ ʩʘ ʧʨʦʤʝʥˀʠʚʠʤ ʩʝʯʠʚʠʤʘ ï ʧʨʦʤʝʥˀʠʚʘ ʩʝʯʠʚʘ ʢʦʜ ʦʚʠʭ ʛʣʦʜʘʣʘ 

ʦʤʦʛʫ˂ʘʚʘʿʫ ʧʨʦʰʠʨʝˁʝ ʧʦʜʨʫʯʿʘ ʧʨʠʤʝʥʝ. 

ʂʦʨʠʩʪʝ ʩʝ ʢʘʢʦ ʟʘ ʨʘʚʥʫ ʦʙʨʘʜʫ ʪʘʢʦ ʠ ʟʘ ʠʟʨʘʜʫ ʨʘʟʥʠʭ ʧʨʦʬʠʣʘ, ʞˀʝʙʦʚʘ, 

ʧʦʣʫʞˀʝʙʦʚʘ. 
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ʉʪʦʥʘ ʛʣʦʜʘʣʠʮʘ 

ʆʚʘ ʤʘʰʠʥʘ ʠʤʘ ʨʘʜʥʦ ʚʨʝʪʝʥʦ ʫʣʝʞʠʰʪʝʥʦ ʠʩʧʦʜ ʨʘʜʥʦʛ ʩʪʦʣʘ ʫ ʚʝʨʪʠʢʘʣʥʦʿ ʨʘʚʥʠ. 

ʈʘʜʥʠ ʘʣʘʪ ʦʚʠʭ ʤʘʰʠʥʘ (ʛʣʦʜʘʣʦ) ʩʝ ʥʘʩʘʹʫʿʝ. 

ʆʙʨʘʜʘ ʜʨʚʝʪʘ ʥʘʩʘʜʥʠʤ ʛʣʦʜʘʣʠʤʘ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʨʦʪʘʮʠʦʥʦʤ ʢʨʝʪʘˁʫ ʘʣʘʪʘ ʠ 

ʧʨʘʚʦʣʠʥʠʿʩʢʦʤ ʠʣʠ ʢʨʠʚʦʣʠʥʠʿʩʢʦʤ ʢʨʝʪʘˁʫ ʧʨʝʜʤʝʪʘ ʨʘʜʘ. ʆʚʘ ʜʚʘ ʢʨʝʪʘˁʘ ʠʤʘʿʫ 

ʩʫʧʨʦʪʘʥ ʩʤʝʨ. 

ʅʘ ʩʪʦʥʦʿ ʛʣʦʜʘʣʠʮʠ ʧʨʦʬʠʣʠʩʘˁʝ ʿʝ ʤʦʛʫ˂ʝ ʩʘʤʦ ʩʘ ʙʦʯʥʝ ʩʪʨʘʥʝ ʥʝʢʦʛ ʧʨʝʜʤʝʪʘ, 

ʘʣʠ ʥʝ ʠ ʩʘ ʛʦʨˁʝ ʩʪʨʘʥʝ. 

ʉʪʦʥʘ ʛʣʦʜʘʣʠʮʘ ʿʝ ʿʝʜʥʦʩʪʘʚʥʝ ʢʦʥʩʪʨʫʢʮʠʿʝ, ʘ ˁʝʥʠ ʛʣʘʚʥʠ ʜʝʣʦʚʠ ʩʫ: 

-  ʧʦʩʪʦˀʝ, 

-  ʨʘʜʥʠ ʩʪʦ, 

-  ʨʘʜʥʦ ʚʨʝʪʝʥʦ ʩʘ ʩʫʧʦʨʪʦʤ, 

-  ʚʦʜʠʣʠʮʘ, 

-  ʟʘʰʪʠʪʥʠ ʫʨʝʹʘʿʠ, 

-  ʧʦʛʦʥʩʢʠ ʤʦʪʦʨ ʩʘ ʧʨʝʥʦʩʥʠʤ ʩʠʩʪʝʤʦʤ. 

ʇʦʩʪʦˀʝ ʛʣʦʜʘʣʠʮʝ (ʢʫ˂ʠʰʪʝ) ʠʟʨʘʹʝʥʦ ʿʝ ʫ ʦʙʣʠʢʫ ʟʘʪʚʦʨʝʥʦʛ ʩʘʥʜʫʢʘ. ʋ ˁʝʤʫ ʿʝ 

ʩʤʝʰʪʝʥʦ ʨʘʜʥʦ ʚʨʝʪʝʥʦ ʩʘ ʩʫʧʦʨʪʦʤ ʠ ʧʦʛʦʥʩʢʠ ʤʦʪʦʨ ʩʘ ʧʨʝʥʦʩʥʠʤ ʩʠʩʪʝʤʦʤ. 

ʈʘʜʥʠ ʩʪʦ ʤʘʰʠʥʝ ʿʝ ʯʚʨʩʪʦ ʩʧʦʿʝʥ ʩʘ ʧʦʩʪʦˀʝʤ ʠ ʧʨʝʜʩʪʘʚˀʘ ʿʝʜʥʫ ʮʝʣʠʥʫ. ʋ 

ʮʝʥʪʨʘʣʥʦʤ ʜʝʣʫ ʩʪʦʣʘ ʥʘʣʘʟʠ ʩʝ ʦʪʚʦʨ ʟʘ ʨʘʜʥʦ ʚʨʝʪʝʥʦ. ʅʘ ʩʪʦʣʫ ʿʝ ʫʯʚʨʰ˂ʝʥ ʜʚʦʜʝʣʥʠ 

ʣʝˁʠʨ. 

ʈʘʜʥʦ ʚʨʝʪʝʥʦ ʿʝ ʫʣʝʞʠʰʪʝʥʦ ʫ ʩʧʝʮʠʿʘʣʥʠʤ ʢʦʪʨˀʘʿʫ˂ʠʤ ʣʝʞʠʰʪʠʤʘ ʠ ʦʢʨʝ˂ʝ ʩʝ 

ʦʢʦ ʚʝʨʪʠʢʘʣʥʝ ʦʩʝ. ʄʦʞʝ ʩʝ ʚʝʨʪʠʢʘʣʥʦ ʧʦʤʝʨʘʪʠ, ʟʘʭʚʘˀʫʿʫ˂ʠ ʩʧʝʮʠʿʘʣʥʦ 

ʢʦʥʩʪʨʫʠʩʘʥʦʤ ʩʫʧʦʨʪʫ, ʧʦʤʦ˂ʫ ʨʫʯʥʦʛ ʪʦʯʢʘ. ʈʘʜʥʦ ʚʨʝʪʝʥʦ ʩʝ ʩʘʩʪʦʿʠ ʠʟ ʜʚʘ ʜʝʣʘ: 

ʛʦʨˁʝʛ, ʢʦʿʠ ʩʝ ʤʦʞʝ ʩʢʠʥʫʪʠ ʪʟʚ. ʊʨʥʘ ʠʣʠ ʥʘʩʪʘʚʢʘ ʠ ʜʦˁʝʛ ʚʨʝʪʝʥʘ ï ʥʦʩʘʯʘ ʪʨʥʘ. 

ʃʝˁʠʨ ʠʣʠ ʚʦʹʠʮʘ ʩʣʫʞʠ ʟʘ ʚʦʹʝˁʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʧʨʠ ʧʨʘʚʦʣʠʥʠʿʩʢʦʿ ʦʙʨʘʜʠ. ɿʘ 

ʦʙʨʘʜʫ ʜʨʚʝʪʘ ʧʦ ʰʘʙʣʦʥʫ ʣʝˁʠʨ ʩʝ ʤʦʨʘ ʫʢʣʦʥʠʪʠ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʰʘʙʣʦʥ ʩʝ ʚʦʜʠ ʧʦ 

ʧʨʩʪʝʥʫ ʟʘ ʚʦʹʝˁʝ ʢʦʿʠ ʿʝ ʧʦʩʪʘʚˀʝʥ ʮʝʥʪʨʠʯʥʦ ʧʨʝʤʘ ʚʨʝʪʝʥʫ, ʥʝʰʪʦ ʠʟʥʘʜ ʧʦʚʨʰʠʥʝ 

ʩʪʦʣʘ.  
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ɿʘʰʪʠʪʥʠ ʫʨʝʹʘʿʠ ʠ ʥʘʧʨʘʚʝ ʢʦʜ ʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ ʩʫ ʚʝʦʤʘ ʨʘʟʣʠʯʠʪʠ. ʎʠˀ ʦʚʠʭ 

ʟʘʰʪʠʪʥʠʭ ʫʨʝʹʘʿʘ ʿʝ ʧʨʝʢʨʠʚʘˁʝ ʨʘʜʥʦʛ ʘʣʘʪʘ ʠ ʩʧʨʝʯʘʚʘˁʝ ʦʜʙʘʮʠʚʘˁʘ ʠ ʧʦʚʨʘ˂ʘʿʘ 

ʧʨʝʜʤʝʪʘ ʨʘʜʘ. 

ɿʘ ʧʨʝʢʨʠʚʘˁʝ ʨʘʜʥʦʛ ʘʣʘʪʘ ʩʣʫʞʝ ʟʘʰʪʠʪʥʠ ʧʦʢʣʦʧʮʠ, ʟʘʰʪʠʪʥʝ ʢʦʨʧʝ, ʟʘʰʪʠʪʥʠ 

ʧʨʩʪʝʥʦʚʠ ʠ ʟʘʰʪʠʪʥʝ ʯʘʭʫʨʝ. 

ʆʩʠʛʫʨʘˁʝ ʦʜ ʦʜʙʘʮʠʚʘˁʘ ʠ ʧʦʚʨʘʹʘʿʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʫ ʪʦʢʫ ʦʙʨʘʜʝ ʚʨʰʠ ʩʝ 

ʧʨʠʤʝʥʦʤ ʦʧʨʫʛʘ ʦʜ ʯʝʣʠʢʘ ʠʣʠ ʜʨʚʝʪʘ. ʇʨʠʪʠʩʥʝ ʦʧʨʫʛʝ ʩʝ ʧʨʝʤʘ ʧʦʪʨʝʙʠ ʧʦʩʪʘʚˀʘʿʫ 

ʙʦʯʥʦ ʠ ʚʝʨʪʠʢʘʣʥʦ, ʘ ʧʨʠʯʚʨʰ˂ʠʚʘˁʝ ʩʝ ʦʙʘʚˀʘ ʩʪʝʛʘʤʘ. 

 

 
 

ʅʘʜʩʪʦʥʘ ʛʣʦʜʘʣʠʮʘ 

ʈʘʜʥʦ ʚʨʝʪʝʥʦ ʢʦʜ ʥʘʜʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ ʩʤʝʰʪʝʥʦ ʿʝ ʠʟʥʘʜ ʧʨʝʜʤʝʪʘ ʨʘʜʘ, ʦʜʥʦʩʥʦ 

ʠʟʥʘʜ ʨʘʜʥʦʛ ʩʪʦʣʘ. 

ʄʘʰʠʥʘ ʨʘʜʠ ʩʘ ʨʘʜʥʠʤ ʘʣʘʪʦʤ ʢʦʿʠ ʩʝ ʤʦʞʝ ʮʝʥʪʨʠʯʥʦ ʠ ʝʢʩʮʝʥʪʨʠʯʥʦ ʫʯʚʨʩʪʠʪʠ. 

ʎʝʥʪʨʠʯʥʦ ʫʯʚʨʰ˂ʝʥʠ ʘʣʘʪʠ ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʩʧʦˀʥʫ (ʦʪʚʦʨʝʥʫ) ʦʙʨʘʜʫ ʧʨʝʜʤʝʪʘ ʨʘʜʘ. 

ʆʚʘ ʦʙʨʘʜʘ ʩʝ ʥʝ ʨʘʟʣʠʢʫʿʝ ʦʜ ʦʙʨʘʜʝ ʛʣʦʜʘʣʠʤʘ ʢʦʿʘ ʩʝ ʥʘʩʘʹʫʿʫ. 

ɽʢʩʮʝʥʪʨʠʯʥʦ ʫʯʚʨʰ˂ʝʥʠ ʘʣʘʪʠ ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʫʥʫʪʨʘʰˁʫ ʦʙʨʘʜʫ (ʟʘʪʚʦʨʝʥʦ 

ʛʣʦʜʘˁʝ) ʢʦʜ ʢʦʧʠʨʥʦʛ ʛʣʦʜʘˁʘ, ʟʘ ʠʟʨʘʜʫ ʦʪʚʦʨʘ ʠʣʠ ʞˀʝʙʦʚʘ. 

ɿʘ ʢʦʧʠʨʘˁʝ ʫʥʫʪʨʘʰˁʠʭ ʦʪʚʦʨʘ, ʟʘ ʠʟʨʘʜʫ ʞˀʝʙʦʚʘ ʢʦʨʠʩʪʝ ʩʝ ʿʝʜʥʦʩʝʯʥʘ ʛʣʦʜʘʣʘ 

ʝʢʩʮʝʥʪʨʠʯʥʦ ʫʯʚʨʰ˂ʝʥʘ. ʋ ʦʚʦʤ ʩʣʫʯʘʿʫ ʛʣʦʜʘˁʝ ʩʝ ʦʙʘʚˀʘ ʫʟ ʩʪʘʣʥʫ ʧʨʦʤʝʥʫ ʩʤʝʨʘ 

ʛʣʦʜʘˁʘ, ʛʣʦʜʘˁʝ ʿʝ ʩʫʧʨʦʪʥʦʩʤʝʨʥʦ ʠ ʠʩʪʦʩʤʝʨʥʦ. ʂʦʜ ʩʫʧʨʦʪʥʦʩʤʝʨʥʦʛ ʛʣʦʜʘˁʘ ʨʘʜʥʠ 

ʘʣʘʪ ʠʤʘ ʩʫʧʨʦʪʥʦ ʢʨʝʪʘˁʝ ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʤʝʨ ʧʨʝʜʤʝʪʘ ʨʘʜʘ, ʜʦʢ ʢʦʜ ʠʩʪʦʩʤʝʨʥʦʛ 

ʢʨʝʪʘˁʘ ʨʘʜʥʠ ʘʣʘʪ ʠ ʧʨʝʜʤʝʪ ʨʘʜʘ ʠʤʘʿʫ ʠʩʪʠ ʩʤʝʨ ʢʨʝʪʘˁʘ. 

ʋ ʢʦʥʩʪʨʫʢʮʠʦʥʦʤ ʧʦʛʣʝʜʫ ʥʘʜʩʪʦʥʘ ʛʣʦʜʘʣʠʮʘ ʩʝ ʙʠʪʥʦ ʨʘʟʣʠʢʫʿʝ ʦʜ ʩʪʦʥʝ 

ʛʣʦʜʘʣʠʮʝ. ɻʣʘʚʥʠ ʜʝʣʦʚʠ ʥʘʜʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ ʩʫ: 

-  ʧʦʩʪʦˀʝ, 

-  ʨʘʜʥʠ ʩʪʦ, 

-  ʫʨʝʹʘʿ ʟʘ ʨʝʛʫʣʠʩʘˁʝ ʨʘʜʥʦʛ ʩʪʦʣʘ ʧʦ ʚʠʩʠʥʠ, 

-  ʩʫʧʦʨʪ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, 

-  ʤʝʭʘʥʠʟʘʤ ʟʘ ʧʦʢʨʝʪʘˁʝ ʩʫʧʦʨʪʘ, 

-  ʨʝʚʦʣʚʝʨ-ʛʣʘʚʘ, 

-  ʧʦʛʦʥʩʢʠ ʤʦʪʦʨ, 

-  ʧʨʝʪʚʘʨʘʯ ʬʨʝʢʚʝʥʮʠʿʝ, 

-  ʢʦʯʥʠʮʘ, 

-  ʟʘʰʪʠʪʘ. 
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ʇʦʩʪʦˀʝ ʿʝ ʠʟʨʘʹʝʥʦ ʦʜ ʣʠʚʝʥʦʛ ʛʚʦʞʹʘ ʠʟ ʿʝʜʥʦʛ ʜʝʣʘ. ɼʦˁʠ ʜʝʦ ʧʦʩʪʦˀʘ ʿʝ 

ʧʨʦʰʠʨʝʥ ʨʘʜʠ ʩʤʝʰʪʘʿʘ ʩʪʦʣʘ, ʘ ʛʦʨˁʠ ʜʝʦ ʩʝ ʧʨʦʜʫʞʘʚʘ ʫ ʦʙʣʠʢʫ ʢʦʥʟʦʣʝ ʩʘ ʬʠʥʦ 

ʦʙʨʘʹʝʥʠʤ ʧʦʚʨʰʠʥʘʤʘ ʟʘ ʩʤʝʰʪʘʿ ʩʫʧʦʨʪʘ ʝʣʝʢʪʨʦʤʦʪʦʨʘ. 

ʈʘʜʥʠ ʩʪʦ ʩʘ ʜʦˁʝ ʩʪʨʘʥʝ ʦʿʘʯʘʥ ʿʝ ʫʟʜʫʞʥʠʤ ʠ ʧʦʧʨʝʯʥʠʤ ʨʝʙʨʠʤʘ. ʋ ʮʝʥʪʨʘʣʥʦʤ 

ʜʝʣʫ ʥʘʣʘʟʠ ʩʝ ʦʪʚʦʨ ʟʘ ʩʤʝʰʪʘʿ ʢʦʧʠʨʥʦʛ ʪʨʥʘ ʢʦʿʠ ʤʦʞʝ ʩʝ ʧʦʜʝʰʘʚʘʪʠ ʧʦ ʚʠʩʠʥʠ, ʘ ʧʦ 

ʧʦʪʨʝʙʠ ʩʘʩʚʠʤ ʩʧʫʩʪʠʪʠ. ʀʩʧʦʜ ʨʘʜʥʦʛ ʩʪʦʣʘ ʩʤʝʰʪʝʥʘ ʿʝ ʧʦʣʫʛʘ ʟʘ ʨʝʛʫʣʠʩʘˁʝ ʚʠʩʠʥʝ 

ʢʦʧʠʨʥʦʛ ʪʨʥʘ. 

ʉʫʧʦʨʪ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʠʟʨʘʹʝʥ ʿʝ ʫ ʦʙʣʠʢʫ ʧʣʦʯʝ ʢʦʿʘ ʩʝ ʧʦ ʦʜʛʦʚʘʨʘʿʫ˂ʠʤ ʚʦʹʠʮʘʤʘ 

ʤʦʞʝ ʧʦʤʝʨʘʪʠ ʧʦ ʚʠʩʠʥʠ. ʉʫʧʦʨʪ ʥʦʩʠ ʧʦʛʦʥʩʢʠ ʤʦʪʦʨ, ʢʦʿʠ ʩʝ ʤʦʞʝ ʟʘʢʨʝʪʘʪʠ ʧʦʜ 

ʫʛʣʦʤ ʨʘʜʠ ʧʦʜʝʰʘʚʘˁʘ ʥʘʛʠʙʘ ʘʣʘʪʘ. ʅʘ ʛʦʨˁʝʤ ʜʝʣʫ ʩʫʧʦʨʪʘ ʧʦʩʪʘʚˀʝʥ ʿʝ ʛʨʘʥʠʯʥʠʢ 

ʭʦʜʘ ʩʫʧʦʨʪʘ, ʢʦʿʠ ʿʝ ʫ ʚʝʟʠ ʩʘ ʨʝʚʦʣʚʝʨ-ʛʣʘʚʦʤ. 

ʄʝʭʘʥʠʟʘʤ ʟʘ ʧʦʢʨʝʪʘˁʝ ʩʫʧʦʨʪʘ ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʩʠʩʪʝʤʘ ʧʦʣʫʛʘ (ʩʤʝʰʪʝʥʠʭ ʫ 

ʰʫʧˀʠʥʠ ʧʦʩʪʦˀʘ ʤʘʰʠʥʝ), ʩʝʛʤʝʥʪʘ, ʟʫʧʯʘʩʪʝ ʣʝʪʚʝ ʠ ʥʦʞʥʝ ʧʝʜʘʣʝ. 

ɿʘ ʨʝʛʫʣʠʩʘˁʝ ʚʠʩʠʥʝ ʩʧʫʰʪʘˁʘ ʩʫʧʦʨʪʘ ʩʣʫʞʠ ʨʝʚʦʣʚʝʨ - ʛʣʘʚʘ. ʆʥʘ ʩʝ ʩʘʩʪʦʿʠ ʦʜ 

ʦʢʨʝʪˀʠʚʝ ʧʣʦʯʝ ʩʘ ʜʨʞʘʯʠʤʘ ʧʦʩʪʘʚˀʝʥʠʤ ʥʘ ʨʘʟʣʠʯʠʪʝ ʚʠʩʠʥʝ. ʆʢʨʝʪʘˁʝʤ ʧʣʦʯʝ 

ʠʟʘʙʨʘʥʠ ʜʨʞʘʯ ʜʦʣʘʟʠ ʠʩʧʦʜ ʛʨʘʥʠʯʥʠʢʘ ʥʘ ʩʫʧʦʨʪʫ. ʇʨʠ ʩʧʫʰʪʘˁʫ ʩʫʧʦʨʪʘ ʩʧʫʰʪʘ ʩʝ 

ʠ ʛʨʘʥʠʯʥʠʢ. ʋ ʢʨʘʿˁʝʤ ʜʦˁʝʤ ʧʦʣʦʞʘʿʫ ʯʝʦʥʠ ʜʝʦ ʛʨʘʥʠʯʥʠʢʘ ʫʜʘʨʠ ʫ ʜʨʞʘʯ ʠ ʥʘ ʪʘʿ 

ʥʘʯʠʥ ʩʧʨʝʯʘʚʘ ʜʘˀʝ ʩʧʫʰʪʘˁʝ ʩʫʧʦʨʪʘ. ɻʨʘʥʠʯʥʠʢ ʥʘ ʩʫʧʦʨʪʫ ʤʦʞʝ ʩʝ ʨʝʛʫʣʠʩʘʪʠ ʧʦ 

ʚʠʩʠʥʠ, ʯʠʤʝ ʩʝ ʧʦʩʪʠʞʝ ʚʝʦʤʘ ʨʘʟʣʠʯʠʪʘ ʚʠʩʠʥʘ ʩʧʫʰʪʘˁʘ ʩʫʧʦʨʪʘ, ʜʫʙʠʥʘ ʦʙʨʘʜʝ. 

ʅʘ ʧʨʦʜʫʞʝʥʦʤ ʚʨʘʪʠʣʫ ʨʦʪʦʨʘ ʝʣʝʢʪʨʦʤʦʪʦʨʘ ʥʘʣʘʟʠ ʩʝ ʩʪʝʟʥʘ ʛʣʘʚʘ ʟʘ 

ʫʯʚʨʰ˂ʠʚʘˁʝ ʘʣʘʪʘ. 

 

ɿʘʰʪʠʪʥʠ ʫʨʝʹʘʿʠ, ʫ ʦʙʣʠʢʫ ʤʨʝʞʠʮʝ ʠʣʠ ʰʪʠʪʥʠʢʘ ʦʜ ʧʣʝʢʩʠʛʣʘʩʘ ʠʤʘʿʫ ʟʘʜʘʪʘʢ ʜʘ 

ʦʥʝʤʦʛʫ˂ʝ ʜʦʜʠʨ ʨʫʢʝ ʠ ʘʣʘʪʘ.  

 

      

 

ʅʘ ʩʘʚʨʝʤʝʥʠʤ ʤʘʰʠʥʘʤʘ ʦʚʘ ʟʘʰʪʠʪʘ ʩʝ ʠʟʨʘʹʫʿʝ ʫ ʦʙʣʠʢʫ ʢʨʫʞʥʝ ʯʝʪʢʝ. 
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ʅʘ ʦʚʠʤ ʣʠʥʢʦʚʠʤʘ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʤʘʰʠʥʝ ʟʘ ʦʙʨʘʜʫ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ, ʥʘʯʠʥ ʧʦʜʝʰʘʚʘˁʘ ʤʘʰʠʥʘ ʟʘ ʨʘʜ ʠ ʧʨʠʤʝʥʘ ʤʝʨʘ ʟʘʰʪʠʪʝ ʧʨʠʣʠʢʦʤ ʨʘʜʘ 

ʥʘ ʦʚʠʤ ʤʘʰʠʥʘʤʘ. 

https://www.youtube.com/watch?v=HDRPg5knRHo     

https://www.youtube.com/watch?v=fn0BcEeX07g  

https://www.youtube.com/watch?v=TcQewMqyHUY    

https://www.youtube.com/watch?v=GMkJRA-zdRg    

https://www.youtube.com/watch?v=aKmLnt7mMpw  

 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʘʢʦ ʩʝ ʥʘʟʠʚʘ ʨʘʜʥʠ ʘʣʘʪ ʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ? 

2. ʂʘʢʦ ʩʝ ʥʘʟʠʚʘ ʨʘʜʥʠ ʘʣʘʪ ʥʘʜʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ? 

3. ʐʪʘ ʿʝ ʮʠˀ ʟʘʰʪʠʪʥʠʭ ʫʨʝʹʘʿʘ ʢʦʜ ʩʪʦʥʝ ʛʣʦʜʘʣʠʮʝ? 

4. ʂʘʢʚʠ ʤʦʛʫ ʙʠʪʠ ʟʘʰʪʠʪʥʠ ʫʨʝʹʘʿʠ ʥʘ ʥʘʜʩʪʦʥʦʿ ʛʣʦʜʘʣʠʮʠ? 

 

2.5.  ʄɸʐʀʅʉʂɸ ʆɹʈɸɼɸ ʇʃʆʏɸʉʊʀʍ ɽʃɽʄɽʅɸʊɸ 

2.5.1.  ɺɽʈʊʀʂɸʃʅʀ ʌʆʈʄɸʊʀɿɽʈ 

ʆʚʘ ʤʘʰʠʥʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʨʘʩʢʨʘʿʘˁʝ ʩʚʠʭ ʚʨʩʪʘ ʧʣʦʯʘ. ʂʦʥʩʪʨʫʢʮʠʿʘ ʦʚʝ ʤʘʰʠʥʝ 

ʩʪʦʿʠ ʫʩʧʨʘʚʥʦ ʥʘ ʥʦʛʘʨʘʤʘ (ʧʦʩʪʦˀʫ) ʠ ʯʝʩʪʦ ʩʝ ʥʘʟʠʚʘ ʟʠʜʥʘ. 

ʀʤʘ ʚʝʣʠʢʫ ʨʝʰʝʪʢʫ ʟʘ ʥʘʩʣʦʥ ʧʣʦʯʝ. ʈʝʰʝʪʢʘ ʤʘʰʠʥʝ ʩʣʫʞʠ ʟʘ ʧʦʫʟʜʘʥʦ ʙʘʟʠʨʘˁʝ 

ʚʝ˂ʝ ʩʪʨʘʥʝ ʧʣʦʯʝ. 

ʋʞʘ ʩʪʨʘʥʘ ʧʣʦʯʝ ʥʘʣʝʞʝ ʩʚʦʿʠʤ ʜʦˁʠʤ ʢʨʘʿʝʤ ʥʘ ʜʦˁʦʿ ʩʪʨʘʥʠ ʤʘʰʠʥʝ ʥʘ ʢʣʠʟʘʯʝ 

ï ʚʘˀʢʝ, ʧʦ ʢʦʿʠʤʘ ʩʝ ʣʘʢʦ ʧʦʤʝʨʘ ʣʝʚʦ ï ʜʝʩʥʦ. ʇʣʦʯʘ ʿʝ ʥʘ ʪʘʿ ʥʘʯʠʥ ʚʝʦʤʘ ʩʠʛʫʨʥʦ 

ʙʘʟʠʨʘʥʘ ʩʘ ʧʨʚʝ ʠ ʜʨʫʛʝ ʙʘʟʥʝ ʧʦʚʨʰʠʥʝ. 

 

 

https://www.youtube.com/watch?v=HDRPg5knRHo
https://www.youtube.com/watch?v=fn0BcEeX07g
https://www.youtube.com/watch?v=TcQewMqyHUY
https://www.youtube.com/watch?v=GMkJRA-zdRg
https://www.youtube.com/watch?v=aKmLnt7mMpw
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ʉʧʝʮʠʿʘʣʥʠ ʩʫʧʦʨʪ ʨʘʜʥʦʛ ʘʣʘʪʘ ʦʤʦʛʫ˂ʘʚʘ ʭʦʨʠʟʦʥʪʘʣʥʦ ʠ ʚʝʨʪʠʢʘʣʥʦ ʨʝʟʘˁʝ, ʢʘʦ 

ʠ ʨʝʟʘˁʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 45  ʫ ʦʜʥʦʩʫ ʥʘ ʧʦʚʨʰʠʥʫ ʧʨʝʜʤʝʪʘ ʨʘʜʘ. 

ʈʘʩʢʨʦʿ ʩʝ ʚʨʰʠ ʪʘʢʦ ʜʘ ʩʝ ʧʣʦʯʘ ʩʪʘʚʠ ʥʘ ʨʝʰʝʪʢʫ ʠ ʥʘʩʣʦʥʠ ʥʘ ʛʨʘʥʠʯʥʠʢ ʩʘ ʜʝʩʥʝ 

ʩʪʨʘʥʝ. ʇʦʤʝʨʘˁʝʤ ʧʨʝʜˁʝʛ ʪʦʯʢʘ ʨʫʢʦʤ ʪʝʩʪʝʨʘ ʩʝ ʩʧʫʰʪʘ ʦʜʦʟʛʦ ʥʘʜʦʣʝ ʠ ʚʝʨʪʠʢʘʣʥʦ 

ʨʝʞʝ ʧʣʦʯʫ. 

ʂʘʜʘ ʩʝ ʟʘʚʨʰʠ ʩʘ ʚʝʨʪʠʢʘʣʥʠʤ ʨʝʟʘˁʝʤ ʧʣʦʯʝ, ʧʨʦʤʝʥʠ ʩʝ ʧʦʣʦʞʘʿ ʪʝʩʪʝʨʝ ʫ 

ʭʦʨʠʟʦʥʪʘʣʫ ʠ ʧʣʦʯʘ ʩʝ ʨʝʞʝ ʭʦʨʠʟʦʥʪʘʣʥʦ. 

ɼʘ ʥʝ ʙʠ ʜʦʰʣʦ ʜʦ ʟʘʮʝʧˀʠʚʘˁʘ ʦʧʣʝʤʝˁʝʥʠʭ ʜʨʚʝʥʘʩʪʠʭ ʧʣʦʯʘ ʧʨʠʣʠʢʦʤ ʢʨʦʿʝˁʘ, 

ʠʩʧʨʝʜ ʣʠʩʪʘ ʪʝʩʪʝʨʝ ʩʝ ʥʘʣʘʟʠ ʧʨʝʜʨʝʟʘʯ ʢʦʿʠ ʚʨʰʠ ʟʘʨʝʟʠʚʘˁʝ ʧʣʦʯʝ ʫ ʧʣʠʪʢʦʤ ʩʣʦʿʫ 

ʩʘ ʧʨʝʜˁʝ ʩʪʨʘʥʝ. 

ʅʘ ʦʚʠʤ ʤʘʰʠʥʘʤʘ ʛʣʘʚʥʦ ʠ ʧʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ ʚʨʰʠ ʨʘʜʥʠ ʘʣʘʪ.  

 

 

ʀʩʪʦʚʨʝʤʝʥʦ ʩʝ ʤʦʛʫ ʨʝʟʘʪʠ ʧʘʢʝʪʠ ʧʣʦʯʘ ʯʠʤʝ ʩʝ ʧʦʚʝ˂ʘʚʘ ʧʨʦʠʟʚʦʜʥʦʩʪ ʤʘʰʠʥʝ. 

ʇʨʝʜʥʦʩʪ ʧʨʠʤʝʥʝ ʚʝʨʪʠʢʘʣʥʠʭ ʬʦʨʤʘʪʠʟʝʨʘ ʿʝ ʫ ʚʝʣʠʢʦʿ ʧʨʝʮʠʟʥʦʩʪʠ ʦʙʨʘʜʝ, ʘ ʦʩʠʤ 

ʪʦʛʘ ʤʘʰʠʥʘ ʟʘʫʟʠʤʘ ʤʘʣʠ ʧʨʦʩʪʦʨ ʟʘ ʩʤʝʰʪʘʿ. 

2.5.2.  ʍʆʈʀɿʆʅʊɸʃʅʀ ʌʆʈʄɸʊʀɿɽʈ 

ʂʦʜ ʦʚʦʛ ʬʦʨʤʘʪʠʟʝʨʘ ʧʣʦʯʘ ʩʝ ʧʦʩʪʘʚˀʘ ʫ ʭʦʨʠʟʦʥʪʘʣʘʥ ʧʦʣʦʞʘʿ. ʇʨʠʣʠʢʦʤ ʢʨʦʿʝˁʘ 

ʧʣʦʯʘ ʩʝ ʧʦʤʝʨʘ ʧʨʘʚʦʣʠʥʠʿʩʢʠ, ʜʦʢ ʨʘʜʥʠ ʘʣʘʪ ʚʨʰʠ ʩʘʤʦ ʛʣʘʚʥʦ ʨʦʪʘʮʠʦʥʦ ʢʨʝʪʘˁʝ.  

 

 

 

ʆʚʝ ʤʘʰʠʥʝ ʟʘʭʪʝʚʘʿʫ ʚʠʰʝ ʧʨʦʩʪʦʨʘ ʫ ʨʘʜʠʦʥʠʮʠ ʦʜ ʚʝʨʪʠʢʘʣʥʠʭ ʬʦʨʤʘʪʠʟʝʨʘ. 

ɺʝʦʤʘ ʩʫ ʧʨʝʮʠʟʥʝ ʠ ʤʦʛʫ ʙʠʪʠ ʘʫʪʦʤʘʪʠʟʦʚʘʥʝ ʠ ʢʦʨʠʩʪʠʪʠ ʩʝ ʫ ʩʢʣʦʧʫ ʧʨʦʠʟʚʦʜʥʠʭ 

ʣʠʥʠʿʘ ʢʦʜ ʩʝʨʠʿʩʢʝ ʧʨʦʠʟʚʦʜˁʝ. 

2.5.3.  ɼɺʆʃʀʉʅʀ ʌʆʈʄɸʊʀɿɽʈ  

ʆʚʘʿ ʬʦʨʤʘʪʠʟʝʨ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘ ʟʘ ʬʦʨʤʘʪʠʟʦʚʘˁʝ ʩʚʠʭ ʚʨʩʪʘ ʧʣʦʯʘ. ɼʚʦʣʠʩʥʠ 

ʬʦʨʤʘʪʠʟʝʨ ʠʤʘ ʧʨʦʜʫʞʝʥʦ ʧʦʩʪʦˀʝ. ʋ ʩʘʥʜʫʯʘʩʪʦʤ ʜʝʣʫ ʧʦʩʪʦˀʘ ʩʤʝʰʪʝʥ ʿʝ 
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ʝʣʝʢʪʨʦʤʦʪʦʨ ʩʘ ʨʘʜʥʠʤ ʘʣʘʪʦʤ. ʉʫʧʦʨʪ ʘʣʘʪʘ ʦʤʦʛʫ˂ʘʚʘ ˁʝʛʦʚʦ ʨʝʛʫʣʠʩʘˁʝ ʧʦ ʚʠʩʠʥʠ. 

ʅʘ ʜʨʫʛʦʤ ʢʨʘʿʫ ʧʦʩʪʦˀʘ ʩʤʝʰʪʝʥ ʿʝ ʩʫʧʦʨʪ ʩʘ ʝʣʝʢʪʨʦʤʦʪʦʨʦʤ ʠ ʨʘʜʥʠʤ ʘʣʘʪʦʤ. 

ʇʦʤʝʨʘˁʝʤ ʦʚʦʛ ʩʫʧʦʨʪʘ ʫ ʭʦʨʠʟʦʥʪʘʣʠ ʨʝʛʫʣʠʰʝ ʩʝ ʰʠʨʠʥʘ ʨʝʟʘˁʘ. 

ʀʟʤʝʹʫ ʨʘʜʥʠʭ ʘʣʘʪʘ ʩʤʝʰʪʝʥʝ ʩʫ ʩʘʦʥʠʮʝ ʦʜ ʩʧʝʮʠʿʘʣʥʝ ʣʝʛʫʨʝ ʘʣʫʤʠʥʠʿʫʤʘ ʫ ʢʦʿʝ 

ʩʫ ʫʛʨʘʹʝʥʝ ʧʦʩʝʙʥʦ ʦʙʨʘʹʝʥʝ ʚʦʹʠʮʝ ʦʜ ʣʝʛʠʨʘʥʦʛ ʯʝʣʠʢʘ. ʉʘʦʥʠʮʝ ʩʫ ʧʦʚʝʟʘʥʝ 

ʯʝʪʚʦʨʦʫʛʘʦʥʦʤ ʪʨʘʚʝʨʟʦʤ. ɿʘ ʚʨʝʤʝ ʦʙʨʘʜʝ ʧʨʝʜʤʝʪ ʨʘʜʘ ʣʝʞʠ ʥʘ ʩʘʦʥʠʮʘʤʘ. 

 

 

ʉʣʠʢʘ 10. - ɼʚʦʣʠʩʥʠ ʬʦʨʤʘʪʠʟʝʨ 

ʅʘ ʦʚʠʤ ʣʠʥʢʦʚʠʤʘ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʤʘʰʠʥʝ ʟʘ ʦʙʨʘʜʫ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ, 

ʥʘʯʠʥ ʧʦʜʝʰʘʚʘˁʘ ʤʘʰʠʥʘ ʟʘ ʨʘʜ ʠ ʧʨʠʤʝʥʘ ʤʝʨʘ ʟʘʰʪʠʪʝ ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʥʘ ʦʚʠʤ 

ʤʘʰʠʥʘʤʘ. 

https://www.youtube.com/watch?v=tddI4h9MEfo  

https://www.youtube.com/watch?v=Wkb82G4SbDs  

https://www.youtube.com/watch?v=cYm2fC7ic6A  

https://www.youtube.com/watch?v=QmV-CseOFUo 

 

ʈʘʜʥʠ ʘʣʘʪ ʟʘ ʢʨʦʿʝˁʝ ʧʣʦʯʘ 

ʃʠʩʪʦʚʠ ʢʨʫʞʥʠʭ ʪʝʩʪʝʨʘ ʢʦʿʠ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʥʘ ʬʦʨʤʘʪʠʟʝʨʠʤʘ ʟʘ ʢʨʦʿʝˁʝ ʧʣʦʯʘ 

ʠʤʘʿʫ ʩʝʯʠʚʘ ʦʜ ʪʚʨʜʠʭ ʤʝʪʘʣʘ (ʊʄ). ʇʨʦʬʠʣʠ ʦʙʣʠʢʘ ʟʫʙʘ ʩʫ ʩʚʨʩʪʘʥʠ ʫ ʪʨʠ ʛʨʫʧʝ ʩʘ 

ʦʟʥʘʢʘʤʘ U, ʂ, ʊ. 

ʉʝʯʠʚʦ ʦʙʣʠʢʘ U, ʩʘ ʫʜʫʙˀʝʥʦʤ ʧʨʩʥʦʤ ʠ ʨʘʚʥʦʤ ʣʝʹʥʦʤ ʧʦʚʨʰʠʥʦʤ, ʢʦʨʠʩʪʠ ʩʝ ʟʘ 

ʫʥʠʚʝʨʟʘʣʥʦ ʨʝʟʘˁʝ ʜʨʚʝʥʘʩʪʠʭ ʧʣʦʯʘ ʙʝʟ ʦʙʣʦʛʝ. 

ʉʝʯʠʚʦ ʦʙʣʠʢʘ ʂ, ʩʘ ʢʣʠʥʘʩʪʦʤ ʣʝʹʥʦʤ ʠ ʨʘʚʥʦʤ ʧʨʩʥʦʤ ʧʦʚʨʰʠʥʦʤ, ʢʦʨʠʩʪʠ ʩʝ ʟʘ 

ʫʥʠʚʝʨʟʘʣʥʦ ʨʝʟʘˁʝ ʧʣʦʯʘ ʩʘ ʦʙʣʦʛʦʤ ʦʜ ʬʫʨʥʠʨʘ ʠʣʠ ʧʣʘʩʪʠʯʥʝ ʤʘʪʝʨʠʿʝ. 

ʉʝʯʠʚʦ ʦʙʣʠʢʘ ʊ, ʩʘ ʪʨʘʧʝʟʥʦʤ ʣʝʹʥʦʤ ʠ ʨʘʚʥʦʤ ʧʨʩʥʦʤ ʧʦʚʨʰʠʥʦʤ, ʢʦʤʙʠʥʫʿʝ ʩʝ 

ʩʘ ʨʘʚʥʠʤ ʩʝʯʠʚʦʤ ʢʘʦ ʯʠʩʪʘʯʝʤ. ʋʧʦʪʨʝʙˀʘʚʘ ʩʝ ʟʘ ʫʥʠʚʝʨʟʘʣʥʦ ʨʝʟʘˁʝ ʦʙʣʦʞʝʥʠʭ 

ʧʣʦʯʘ. ʇʨʝʜʥʦʩʪ ʦʚʠʭ ʘʣʘʪʘ ʿʝ ʢʚʘʣʠʪʝʪʘʥ ʨʝʟ, ʜʫʛʦ ʨʘʜʥʦ ʚʨʝʤʝ, ʘ ʨʝʟ ʿʝ ʫʚʝʢ ʠʩʪʝ 

ʰʠʨʠʥʝ. 

 

https://www.youtube.com/watch?v=tddI4h9MEfo
https://www.youtube.com/watch?v=Wkb82G4SbDs
https://www.youtube.com/watch?v=cYm2fC7ic6A
https://www.youtube.com/watch?v=QmV-CseOFUo
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ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʘ ʿʝ ʥʘʤʝʥʘ ʭʦʨʠʟʦʥʪʘʣʥʦʛ ʬʦʨʤʘʪʠʟʝʨʘ? 

2. ʂʦʿʝ ʩʫ ʧʨʝʜʥʦʩʪʠ ʘ ʢʦʿʝ ʤʘʥʝ ʚʝʨʪʠʢʘʣʥʦʛ ʬʦʨʤʘʪʠʟʝʨʘ ʫ ʦʜʥʦʩʫ ʥʘ ʭʦʨʠʟʦʥʪʘʣʥ? 

3. ʆʜ ʢʦʛ ʤʘʪʝʨʠʿʘʣʘ ʩʫ ʠʟʨʘʹʝʥʘ ʩʝʯʠʚʘ ʥʘ ʨʘʜʥʦʤ ʘʣʘʪʫ ʬʦʨʤʘʪʠʟʝʨʘ? 

 

2.5.4.  ʆɹʃɸɻɸɳɽ ʀɺʀʎɸ ʇʃʆʏɸ  

ʆʙʣʘʛʘˁʝ ʠʚʠʮʘ ʧʣʦʯʘ ʚʨʰʠ ʩʝ ʠʟ ʝʩʪʝʪʩʢʠʭ ʨʘʟʣʦʛʘ, ʘʣʠ ʠ ʟʙʦʛ ʟʘʰʪʠʪʝ ʧʣʦʯʝ ʦʜ 

ʤʝʭʘʥʠʯʢʠʭ ʦʰʪʝ˂ʝˁʘ. ʄʘʪʝʨʠʿʘʣʠ ʢʦʿʠʤ ʩʝ ʦʙʣʘʞʫ ʠʚʠʮʝ ʩʫ: 

-  ʤʘʩʠʚʥʘ ʣʝʪʚʠʮʘ,  

-  ʬʫʨʥʠʨ,  

-  ʬʦʣʠʿʘ ʠ  

-  ɸɹʉ ʪʨʘʢʘ.  

ʇʨʦʮʝʩ ʦʙʣʘʛʘˁʘ ʤʦʞʝ ʜʘ ʩʝ ʚʨʰʠ ʤʘʰʠʥʩʢʠ ʠʣʠ ʨʫʯʥʦ. ʆʚʦ ʜʨʫʛʦ ʦʙʣʘʛʘˁʝ ʚʨʰʠ 

ʩʝ ʩʘʤʦ ʢʘʜʘ ʩʝ ʦʙʣʘʞʝ ʤʘʩʠʚʥʦʤ ʣʝʪʚʠʮʦʤ, ʠ ʪʦ ʚʝ˂ʠʭ ʜʠʤʝʥʟʠʿʘ ʥʝʛʦ ʰʪʦ ʿʝ ʜʝʙˀʠʥʘ 

ʧʣʦʯʝ ʠ ʢʘʜʘ ʩʝ ʪʘ ʣʝʪʚʠʮʘ ʥʝ ʧʦʩʪʘʚˀʘ ʥʘ ʨʘʚʘʥ ʩʘʩʪʘʚ, ʚʝ˂ ʧʦʤʦ˂ʫ ʥʝʢʦʛ ʦʜ ʝʣʝʤʝʥʘʪʘ 

ʚʝʟʝ (ʉʣʠʢʘ 11). ʇʨʝ ʦʙʣʘʛʘˁʘ ʠʚʠʮʘ ʧʣʦʯʘ ʤʦʨʘ ʜʘ ʩʝ ʜʠʤʝʥʟʠʦʥʠʰʝ. ʆʙʣʘʛʘˁʝ ʠʚʠʮʘ 

ʤʘʰʠʥʩʢʠ ʚʨʰʠ ʩʝ ʢʦʜ ʩʚʠʭ ʤʘʪʝʨʠʿʘʣʘ ʫʢˀʫʯʫʿʫ˂ʠ ʠ ʤʘʩʠʚʥʫ ʣʝʪʚʠʮʫ ʢʘʜʘ ʿʝ ʦʥʘ 

ʜʝʙˀʠʥʝ ʜʦ 10 mm ʠ ʧʦʩʪʘʚˀʘ ʩʝ ʥʘ ʨʘʚʘʥ ʩʘʩʪʘʚ. ʄʘʰʠʥʘ ʥʘ ʢʦʿʦʿ ʩʝ ʪʦ ʠʟʚʦʜʠ ʥʘʟʠʚʘ 

ʩʝ ʂɸʅʊ ʤʘʰʠʥʘ. ʄʦʞʝ ʜʘ ʙʫʜʝ ʿʝʜʥʦʩʪʨʘʥʘ ʠʣʠ ʜʚʦʩʪʨʘʥʘ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʧʨʠ ʧʨʦʣʘʩʢʫ 

ʧʣʦʯʝ ʢʨʦʟ ʤʘʰʠʥʫ ʤʦʛʫ ʜʘ ʩʝ ʦʙʨʘʜʝ ʠʚʠʮʝ ʩʘ ʿʝʜʥʝ ʠʣʠ ʩʘ ʦʙʝ ʩʪʨʘʥʝ. ʆʙʣʘʛʘˁʝ ʠʚʠʮʘ 

ʤʦʞʝ ʙʠʪʠ ʧʨʝ ʠʣʠ ʧʦʩʣʝ ʬʫʨʥʠʨʘˁʘ. ʄʘʩʠʚʥʦʤ ʣʝʪʚʠʮʦʤ ʤʦʞʝ ʜʘ ʩʝ ʨʘʜʠ ʧʨʝ ʠʣʠ ʧʦʩʣʝ 

ʬʫʨʥʠʨʘˁʘ ʰʠʨʠʭ ʩʪʨʘʥʘ. ʉʚʝ ʦʩʪʘʣʦ ʿʝ ʧʦʩʣʝ ʬʫʨʥʠʨʘˁʘ. 

 
                                      ʉʣʠʢʘ 11. ï ʇʨʦʮʝʩ ʦʙʣʘʛʘˁʘ 

 

2.6.  ʄɸʐʀʅɽ ɿɸ ʆɹʈɸɼʋ ɼʈɺɽʊɸ ɹʋʐɽɳɽʄ 

ʀʟʨʘʜʘ ʨʘʟʣʠʯʠʪʠʭ ʦʪʚʦʨʘ, ʫʜʫʙˀʝˁʘ, ʛʥʝʟʜʘ ʠʤʘ ʚʝʦʤʘ ʚʘʞʥʫ ʫʣʦʛʫ ʫ ʬʠʥʘʣʥʦʿ 

ʦʙʨʘʜʠ ʜʨʚʝʪʘ. 

ʆʚʝ ʦʧʝʨʘʮʠʿʝ ʦʙʨʘʜʝ ʦʙʘʚˀʘʿʫ ʩʝ ʨʘʜʠ: 
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-  ʩʧʘʿʘˁʘ ʫ ʨʘʟʜʚʦʿʠʚʫ ʠʣʠ ʥʝʨʘʟʜʚʦʿʠʚʫ ʚʝʟʫ ʧʦʤʦ˂ʫ ʚʘˀʢʘʩʪʠʭ ʯʝʧʦʚʘ ʠ 
ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʦʪʚʦʨʘ, 

-  ʩʧʘʿʘˁʘ ʧʦʤʦ˂ʫ ʯʝʧʘ ʩʘ ʟʘʦʙˀʝʥʠʤ ʢʨʘʿʝʚʠʤʘ ʠ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʦʪʚʦʨʘ, 

-  ʢʦʥʩʪʨʫʢʮʠʦʥʦʛ ʩʧʘʿʘˁʘ ʜʝʣʦʚʘ ʠʣʠ ʩʢʣʦʧʦʚʘ ʚʠʿʮʠʤʘ ʟʘ ʜʨʚʦ, 

-  ʧʦʩʪʘʚˀʘˁʘ ʨʘʟʣʠʯʠʪʠʭ ʦʢʦʚʘ ʠʣʠ ʫʢʨʘʩʘ, 

-  ʫʢʣʘˁʘˁʝ ʨʘʟʥʠʭ ʯʚʦʨʦʚʘ ʠ ʜʨʫʛʠʭ ʛʨʝʰʘʢʘ ʥʘ ʜʨʚʝʪʫ. 

ɹʫʰʠʣʠʮʝ ʟʘ ʠʟʨʘʜʫ ʮʠʣʠʥʜʨʠʯʥʠʭ ʠ ʧʨʦʜʫʞʝʥʠʭ ʦʪʚʦʨʘ 

ʀʟʨʘʜʘ ʮʠʣʠʥʜʨʠʯʥʠʭ ʠ ʧʨʦʜʫʞʝʥʠʭ ʦʪʚʦʨʘ ʥʘ ʙʫʰʠʣʠʮʘʤʘ ʦʙʘʚˀʘ ʩʝ ʙʫʨʛʠʿʘʤʘ 

ʨʘʟʣʠʯʠʪʠʭ ʢʦʥʩʪʨʫʢʮʠʿʘ. 

ʆʙʨʘʜʘ ʜʨʚʝʪʘ ʙʫʰʝˁʝʤ ʟʘʩʥʠʚʘ ʩʝ ʥʘ ʨʘʜʠʿʘʣʥʦʤ ʢʨʝʪʘˁʫ ʘʣʘʪʘ ʠ ʘʢʩʠʿʘʣʥʦʤ 

ʧʦʤʝʨʫ ï ʧʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ. ʀʤʘ ʩʣʫʯʘʿʝʚʘ ʢʘʜʘ ʨʘʜʥʠ ʘʣʘʪ ʠʤʘ ʩʘʤʦ ʛʣʘʚʥʦ ʢʨʝʪʘˁʝ, ʘ 

ʧʦʤʦ˂ʥʦ ʢʨʝʪʘˁʝ ʦʩʪʚʘʨʫʿʝ ʧʨʝʜʤʝʪ ʨʘʜʘ. 

ʈʘʜʥʠ ʘʣʘʪʠ ʢʦʜ ʙʫʰʠʣʠʮʝ 

ɸʣʘʪʠ ʟʘ ʙʫʰʝˁʝ (ʙʫʨʛʠʿʝ) ʤʦʛʫ ʙʠʪʠ ʚʝʦʤʘ ʨʘʟʣʠʯʠʪʦʛ ʢʦʥʩʪʨʫʢʮʠʦʥʦʛ ʦʙʣʠʢʘ. ɹʝʟ 

ʦʙʟʠʨʘ ʥʘ ʢʦʥʩʪʨʫʢʮʠʦʥʠ ʦʙʣʠʢ, ʦʚʠ ʘʣʘʪʠ ʤʦʨʘʿʫ ʜʘ ʟʘʜʦʚʦˀʝ ʩʣʝʜʝ˂ʝ ʟʘʭʪʝʚʝ: 

-  ʜʘ ʦʤʦʛʫ˂ʝ ʣʘʢʦ ʙʫʰʝˁʝ ʙʝʟ ʦʙʟʠʨʘ ʥʘ ʦʙʣʠʢ ʠ ʚʝʣʠʯʠʥʫ ʦʪʚʦʨʘ, 

-  ʜʘ ʦʤʦʛʫ˂ʝ ʣʘʢʦ ʦʜʚʘʿʘˁʝ ʠ ʠʟʙʘʮʠʚʘˁʝ ʠʚʝʨʘ, 

-  ʜʘ ʦʤʦʛʫ˂ʝ ʣʘʢʦ ʠ ʤʥʦʛʦʙʨʦʿʥʦ ʦʰʪʨʝˁʝ ʙʝʟ ʧʨʦʤʝʥʝ ʦʩʥʦʚʥʦʛ ʛʝʦʤʝʪʨʠʿʩʢʦʛ 
ʦʙʣʠʢʘ ʠ ʜʠʤʝʥʟʠʿʘ, 

-  ʜʘ ʦʙʝʟʙʝʜʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠ ʢʚʘʣʠʪʝʪ ʦʙʨʘʜʝ. 

ʄʘʰʠʥʩʢʝ ʙʫʨʛʠʿʝ ʩʝ ʠʟʨʘʹʫʿʫ ʦʜ ʘʣʘʪʥʦʛ ʫʛˀʝʥʠʯʥʦʛ ʯʝʣʠʢʘ, ʘʣʘʪʥʦʛ ʣʝʛʠʨʘʥʦʛ 

ʯʝʣʠʢʘ, ʙʨʟʦʨʝʟʥʦʛ ʣʝʛʠʨʘʥʦʛ ʯʝʣʠʢʘ, ʚʠʩʦʢʦʣʝʛʠʨʘʥʦʛ ʙʨʟʦʨʝʟʥʦʛ ʯʝʣʠʢʘ ʠ ʩʘ ʩʝʯʠʚʠʤʘ 

ʦʜ ʪʚʨʜʦʛ ʤʝʪʘʣʘ. 

ɿʘʰʪʠʪʥʝ ʤʝʨʝ ʧʨʠ ʨʘʜʫ ʥʘ ʤʘʰʠʥʘʤʘ ʟʘ ʦʙʨʘʜʫ ʜʨʚʝʪʘ ʙʫʰʝˁʝʤ 

ʇʨʠ ʨʘʜʫ ʥʘ ʤʘʰʠʥʘʤʘ ʟʘ ʦʙʨʘʜʫ ʜʨʚʝʪʘ ʙʫʰʝˁʝʤ ʤʦʨʘ ʩʝ ʦʙʨʘʪʠʪʠ ʧʘʞˁʘ ʥʘ 

ʩʣʝʜʝ˂ʝ: 

-  ʨʘʜʥʠ ʘʣʘʪ ʤʦʨʘ ʙʠʪʠ ʟʘʰʪʠ˂ʝʥ ʦʜʛʦʚʘʨʘʿʫ˂ʦʤ ʟʘʰʪʠʪʥʦʤ ʦʙʣʦʛʦʤ, 

-  ʨʘʜʥʠ ʘʣʘʪ ʤʦʨʘ ʙʠʪʠ ʩʠʛʫʨʥʦ ʫʯʚʨʰ˂ʝʥ ʫ ʩʪʝʟʥʫ ʛʣʘʚʫ, ʘ ʚʠʿʮʠ ʥʘ ʩʪʝʟʥʦʿ 
ʛʣʘʚʠ ʤʦʨʘʿʫ ʙʠʪʠ ʫʧʫʰʪʝʥʠ, 

-  ʨʘʜʥʠ ʘʣʘʪ ʠ ʩʪʝʟʥʘ ʛʣʘʚʘ ʤʦʨʘʿʫ ʙʠʪʠ ʯʠʩʪʠ, 

-  ʪʘˁʝ ʙʫʨʛʠʿʝ ʤʦʨʘʿʫ ʙʠʪʠ ʪʘʢʦ ʫʯʚʨʰ˂ʝʥʝ ʜʘ ʨʘʜʥʠ ʜʝʦ ʥʝ ʚʠʨʠ ʩʫʚʠʰʝ ʠʟʚʘʥ 

ʩʪʝʟʥʝ ʛʣʘʚʝ, 

-  ʧʦʪʨʝʙʥʦ ʿʝ ʙʣʘʛʦʚʨʝʤʝʥʦ ʦʰʪʨʠʪʠ ʙʫʨʛʠʿʝ, 

-  ʧʙʨʘʪʠʪʠ ʧʘʞˁʫ ʥʘ ʙʨʦʿ ʦʙʨʪʘʿʘ ʨʘʜʥʦʛ ʚʨʝʪʝʥʘ ʠ ʙʨʟʠʥʫ ʧʦʤʝʨʘ, 

-  ʧʦʚʝʩʪʠ ʨʘʯʫʥʘ ʦ ʩʠʛʫʨʥʦʤ ʫʯʚʨʰ˂ʠʚʘˁʫ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʟʘ ʚʨʝʤʝ ʦʙʨʘʜʝ, 

-  ʜʫʙʦʢʝ ʨʫʧʝ ʙʫʰʠʪʠ ʫ ʚʠʰʝ ʧʨʦʣʘʟʘ. 

2.6.1.  ɱɽɼʅʆɺʈɽʊɽʅɸʉʊɸ ʍʆʈʀɿʆʅʊɸʃʅɸ ɹʋʐʀʃʀʎɸ 

ʆʚʘ ʤʘʰʠʥʘ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʠʟʨʘʜʫ ʮʠʣʠʥʜʨʠʯʥʠʭ ʠ ʧʨʦʜʫʞʝʥʠʭ ʦʪʚʦʨʘ ʢʘʢʦ ʫ 

ʧʦʿʝʜʠʥʘʯʥʦʿ ʪʘʢʦ ʠ ʫ ʩʝʨʠʿʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. ɻʣʘʚʥʠ ʜʝʣʦʚʠ ʤʘʰʠʥʝ ʩʫ: 

-  ʧʦʩʪʦˀʝ, 

-  ʨʘʜʥʦ ʩʪʦ, 

-  ʩʫʧʦʨʪ ʨʘʜʥʦʛ ʩʪʦʣʘ, 

-  ʥʦʩʘʯ ʩʪʦʣʘ, 

-  ʩʫʧʦʨʪ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, 

-  ʛʨʘʥʠʯʥʠʢ, 
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-  ʫʨʝʹʘʿ ʟʘ ʩʪʝʟʘˁʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ, 

-  ʧʦʣʫʛʘ ʟʘ ʘʢʩʠʿʘʣʥʦ ʧʦʤʝʨʘˁʝ ʨʘʜʥʦʛ ʘʣʘʪʘ 

 

ʇʨʝʜʤʝʪ ʨʘʜʘ ʿʝ ʥʝʧʦʢʨʝʪʥʦ ʙʘʟʠʨʘʥ ʠ ʟʘʿʝʜʥʦ ʩʘ ʨʘʜʥʠʤ ʩʪʦʣʦʤ ʤʦʞʝ ʩʝ ʧʦʤʝʨʘʪʠ 

ʧʦ ʚʠʩʠʥʠ ʨʘʜʠ ʧʦʜʝʰʘʚʘˁʘ ʚʠʩʠʥʝ ʦʪʚʦʨʘ. ʋ ʪʦʢʫ ʨʘʜʘ ʤʦʛʫ˂ʝ ʿʝ ʙʦʯʥʦ ʧʦʤʝʨʘˁʝ ʨʘʜʥʦʛ 

ʩʪʦʣʘ ʩʘ ʧʨʝʜʤʝʪʦʤ ʨʘʜʘ ʢʘʢʦ ʙʠ ʩʝ ʜʦʙʠʦ ʧʨʦʜʫʞʝʥʠ ʦʪʚʦʨ. ʈʘʜʥʠ ʘʣʘʪ ʿʝ ʫʯʚʨʰ˂ʝʥ ʫ 

ʩʪʝʟʥʦʿ ʛʣʘʚʠ ʥʘ ʧʨʦʜʫʞʝʥʦʤ ʚʨʘʪʠʣʫ ʨʦʪʦʨʘ ʝʣʝʢʪʨʦʤʦʪʦʨʘ, ʤʦʞʝ ʩʝ ʘʢʩʠʿʘʣʥʦ ʧʦʤʝʨʘʪʠ 

ʨʘʜʠ ʙʫʰʝˁʘ ʦʪʚʦʨʘ ʦʜʨʝʹʝʥʝ ʜʫʙʠʥʝ. ɿʘ ʨʝʛʫʣʠʩʘˁʝ ʜʫʙʠʥʝ ʙʫʰʝˁʘ ʫʛʨʘʹʝʥ ʿʝ 

ʛʨʘʥʠʯʥʠʢ ʢʦʿʠ ʦʤʦʛʫ˂ʘʚʘ ʙʫʰʝˁʝ ʥʘ ʨʘʟʣʠʯʠʪʠʤ ʜʫʙʠʥʘʤʘ. 

 

 

 

2.6.2.  ɺʀʐɽɺʈɽʊɽʅɸʉʊɸ ɹʋʐʀʃʀʎɸ 

ʆʚʘ ʤʘʰʠʥʘ ʠʤʘ ʚʝʣʠʢʫ ʧʨʠʤʝʥʫ ʫ ʩʝʨʠʿʩʢʦʿ ʠ ʚʝʣʠʢʦʩʝʨʠʿʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. ʂʦʨʠʩʪʠ 

ʩʝ ʟʘ ʠʟʨʘʜʫ ʮʠʣʠʥʜʨʠʯʥʠʭ ʦʪʚʦʨʘ ʟʘ ʩʧʘʿʘˁʝ ʝʣʝʤʝʥʘʪʘ ʠʣʠ ʩʢʣʦʧʦʚʘ ʫ ʧʨʦʠʟʚʦʜˁʠ 

ʥʘʤʝʰʪʘʿʘ. ʇʦʣʦʞʘʿ ʨʘʜʥʦʛ ʘʣʘʪʘ ʤʦʞʝ ʙʠʪʠ ʭʦʨʠʟʦʥʪʘʣʘʥ ʠ ʚʝʨʪʠʢʘʣʘʥ. ʈʘʜʥʘ ʚʨʝʪʝʥʘ 

ʧʦʩʪʘʚˀʘʿʫ ʩʝ ʥʘ ʿʝʜʥʘʢʘ ʨʘʩʪʦʿʘˁʘ ʩʘ ʨʘʟʤʘʢʦʤ ʩʨʝʜʠʰʪʘ ʦʜ 32 mm. ʅʘ ʩʚʘʢʦ ʨʘʜʥʦ 

ʚʨʝʪʝʥʦ ʤʦʞʝ ʩʝ ʫʯʚʨʩʪʠʪʠ ʩʘʤʦ ʿʝʜʘʥ ʨʘʜʥʠ ʘʣʘʪ. 

ʇʥʝʫʤʘʪʩʢʠ ʮʠʣʠʥʜʨʠ ʫʯʚʨʰ˂ʫʿʫ ʧʨʝʜʤʝʪ ʨʘʜʘ ʟʘ ʚʨʝʤʝ ʦʙʨʘʜʝ. 

 

ʅʘ ʦʚʠʤ ʣʠʥʢʦʚʠʤʘ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʤʘʰʠʥʝ ʟʘ ʦʙʨʘʜʫ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ ʠ ʠ ʤʘʪʝʨʠʿʘʣʘ 

ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ ʙʫʰʝˁʝʤ, ʥʘʯʠʥ ʧʦʜʝʰʘʚʘˁʘ ʤʘʰʠʥʘ ʟʘ ʨʘʜ ʠ ʧʨʠʤʝʥʘ ʤʝʨʘ ʟʘʰʪʠʪʝ 

ʧʨʠʣʠʢʦʤ ʨʘʜʘ ʥʘ ʦʚʠʤ ʤʘʰʠʥʘʤʘ. 

https://www.youtube.com/watch?v=SwgjHaZzXzI  

https://www.youtube.com/watch?v=1QzlKMzlmvU  

https://www.youtube.com/watch?v=nJBencRsOZM  

https://www.youtube.com/watch?v=SwgjHaZzXzI
https://www.youtube.com/watch?v=1QzlKMzlmvU
https://www.youtube.com/watch?v=nJBencRsOZM
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ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʘ ʿʝ ʥʘʤʝʥʘ ʿʝʜʥʦʚʨʝʪʝʥʘʩʪʝ ʭʦʨʠʟʦʥʪʘʣʥʝ ʙʫʰʠʣʠʮʝ? 

2. ʂʦʿʘ ʿʝ ʥʘʤʝʥʘ ʚʠʰʝʚʨʝʪʝʥʘʩʪʝ ʙʫʰʠʣʠʮʝ? 

3. ʅʘ ʢʦʿʠ ʥʘʯʠʥ ʩʝ ʠʟʨʘʹʫʿʝ ʧʨʦʜʫʞʝʥʠ ʦʪʚʦʨ ʥʘ ʿʝʜʥʦʚʨʝʪʝʥʘʩʪʦʿ ʭʦʨʠʟʦʥʪʘʣʥʦʿ 
ʙʫʰʠʣʠʮʠ? 

4. ʂʦʿʝ ʿʝ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʨʘʜʥʠʭ ʚʨʝʪʝʥʘ ʢʦʜ ʚʠʰʝʚʨʝʪʝʥʘʩʪʝ ʙʫʰʠʣʠʮʝ? 

5. ʂʦʿʠ ʿʝ ʧʨʘʚʠʣʘʥ ʥʘʯʠʥ ʫʯʚʨʰ˂ʠʚʘˁʘ ʪʘʥʢʝ ʙʫʨʛʠʿʝ ʥʘ ʿʝʜʥʦʚʨʝʪʝʥʘʩʪʦʿ 

ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʙʫʰʠʣʠʮʠ? 

 

2.7.  ɹʈʋʐɽɳɽ ʄɸʉʀɺɸ 

ɹʨʫʰʝˁʝ ʤʘʩʠʚʘ ʠʟʚʦʜʠ ʩʝ ʥʘ ʜʝʪʘˀʠʤʘ ʠ ʩʘʩʪʘʚʠʤʘ. ʀʟʚʦʜʠ ʩʝ ʫ ʪʦʢʫ ʠ ʧʦ ʟʘʚʨʰʝʪʢʫ 

ʤʘʰʠʥʩʢʝ ʦʙʨʘʜʝ ʜʨʚʝʪʘ, ʘ ʧʨʝ ʧʦʯʝʪʢʘ ʧʦʚʨʰʠʥʩʢʝ ʦʙʨʘʜʝ. ʆʧʝʨʘʮʠʿʘ ʙʨʫʰʝˁʝ ʠʤʘ 

ʩʣʝʜʝ˂ʠ ʟʘʜʘʪʘʢ: ʜʘ ʫʢʣʦʥʠ ʥʝʜʦʩʪʘʪʢʝ ʢʦʿʠ ʩʝ ʿʘʚˀʘʿʫ ʫʩʣʝʜ ʥʝʭʦʤʦʛʝʥʝ ʛʨʘʹʝ ʜʨʚʝʪʘ, ʜʘ 

ʫʢʣʦʥʠ ʥʝʨʘʚʥʠʥʝ ʧʨʦʫʟʨʦʢʦʚʘʥʝ ʧʨʝʪʭʦʜʥʦʤ ʤʝʭʘʥʠʯʢʦʤ ʦʙʨʘʜʦʤ (ʙʨʘʟʜʝ, 

ʚʘʣʦʚʠʪʦʩʪ...), ʜʘ ʧʨʝʜʤʝʪ ʦʙʨʘʜʝ ʜʦʙʠʿʝ ʢʦʥʘʯʥʝ ʜʠʤʝʥʟʠʿʝ, ʜʘ ʧʨʠʧʨʝʤʠʤʦ ʧʦʚʨʰʠʥʫ 

ʟʘ ʧʦʚʨʰʠʥʩʢʫ ʦʙʨʘʜʫ ʙʦʿʝˁʝʤ ʠ ʣʘʢʠʨʘˁʝʤ. 

ɹʨʫʰʝˁʝ ʩʝ ʠʟʚʦʜʠ ʥʝʢʦʣʠʢʦ ʧʫʪʘ, ʦʙʠʯʥʦ 2 - 3 ʧʫʪʘ ʠ ʪʦ ʨʘʟʣʠʯʠʪʦʤ ʛʨʘʥʫʣʘʮʠʿʦʤ. 

ʇʈɺʆ ʙʨʫʰʝˁʝ - ɻʈʋɹʆ ʠʤʘ ʟʘʜʘʪʘʢ ʜʘ ʝʣʠʤʠʥʠʰʝ ʩʚʝ ʚʝ˂ʝ ʥʝʨʘʚʥʠʥʝ, ʛʜʝ ʩʝ ʠ 

ʩʢʠʜʘ ʥʘʿʜʝʙˀʠ ʩʣʦʿ ʤʘʪʝʨʠʿʘʣʘ. 

ʇʦʩʣʝ ʪʦʛʘ ʠʜʝ ʉʈɽɼɳɽ ʌʀʅʆ ɹʈʋʐɽɳɽ ʛʜʝ ʩʝ ʛʣʘʯʘ ʧʦʚʨʰʠʥʘ ʠ ʫʢʣʘˁʘʿʫ 

ʜʨʚʥʘ ʚʣʘʢʥʘ ʢʦʿʘ ʩʪʨʯʝ. 

ʌʀʅʆ ʀʃʀ ɿɸɺʈʐʅʆ ɹʈʋʐɽɳɽ ʛʜʝ ʩʝ ʧʨʠʧʨʝʤʘ ʧʦʚʨʰʠʥʫ ʟʘ ʧʦʚʨʰʠʥʩʢʫ 

ʦʙʨʘʜʫ. 

 

2.7.1.  ʋʉʂʆʊʈɸʏʅɽ ɹʈʋʉʀʃʀʎɽ 

ʋʩʢʦʪʨʘʯʥʝ ʙʨʫʩʠʣʠʮʝ ʩʘ ʥʝʧʦʢʨʝʪʥʠʤ ʨʘʜʥʠʤ ʩʪʦʣʦʤ 

ʆʚʝ ʙʨʫʩʠʣʠʮʝ ʩʣʫʞʝ ʟʘ ʙʨʫʰʝˁʝ ʧʨʝʜʤʝʪʘ ʤʘˁʠʭ ʜʠʤʝʥʟʠʿʘ, ʟʘ ʙʨʫʰʝˁʝ ʤʘˁʠʭ 

ʨʘʚʥʠʭ ʠ ʟʘʢʨʠʚˀʝʥʠʭ ʧʦʚʨʰʠʥʘ, ʢʘʦ ʠ ʟʘ ʙʨʫʰʝˁʝ ʠʚʠʮʘ. 

ɹʨʫʩʥʘ ʪʨʘʢʘ ʤʦʞʝ ʙʠʪʠ ʧʦʩʪʘʚˀʝʥʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʠʣʠ ʚʝʨʪʠʢʘʣʥʦʿ ʨʘʚʥʠ. ʋ ʪʦʢʫ 

ʨʘʜʘ ʠʤʘ ʥʝʧʨʝʢʠʜʥʦ ʧʨʘʚʦʣʠʥʠʿʩʢʦ ʢʨʝʪʘˁʝ ʫ ʧʨʘʚʮʫ ʜʨʚʥʠʭ ʚʣʘʢʘʥʘ ʠ ʦʩʮʠʣʘʪʦʨʥʦ 

ʢʨʝʪʘˁʝ ʫʧʨʘʚʥʦ ʥʘ ʜʨʚʥʘ ʚʣʘʢʥʘ ʢʦʿʠʤ ʩʝ ʧʦʩʪʠʞʝ ʙʦˀʠ ʢʚʘʣʠʪʝʪ ʠʟʙʨʫʰʝʥʝ ʧʦʚʨʰʠʥʝ. 

ʐʠʨʠʥʘ ʙʨʫʩʥʝ ʪʨʘʢʝ ʢʨʝ˂ʝ ʩʝ ʦʜ 230 - 250 mm. ɹʨʟʠʥʘ ʢʨʝʪʘˁʘ ʙʨʫʩʥʝ ʪʨʘʢʝ ʩʝ ʤʦʞʝ 

ʨʝʛʫʣʠʩʘʪʠ ʠ ʠʟʥʦʩʠ ʦʜ 12 - 26 m/s. ʂʚʘʣʠʪʝʪ ʙʨʫʰʝˁʘ ʟʘʚʠʩʠ ʠ ʦʜ ʚʝʰʪʠʥʝ ʠ ʩʧʨʝʪʥʦʩʪʠ 

ʨʘʜʥʠʢʘ. 

ʋʩʢʦʪʨʘʯʥʝ ʙʨʫʩʠʣʠʮʝ ʩʘ ʧʦʢʨʝʪʥʠʤ ʨʘʜʥʠʤ ʩʪʦʣʦʤ 

ʆʚʝ ʙʨʫʩʠʣʠʮʝ ʩʣʫʞʝ ʟʘ ʙʨʫʰʝˁʝ ʧʨʝʜʤʝʪʘ ʤʘˁʠʭ ʜʠʤʝʥʟʠʿʘ ʨʘʚʥʠʭ ʠ ʙʣʘʛʦ 

ʟʘʢʨʠʚˀʝʥʠʭ ʧʦʚʨʰʠʥʘ. ʈʘʜʥʠ ʘʣʘʪ ʠʤ ʿʝ ʙʝʩʢʦʥʘʯʥʘ ʙʨʫʩʥʘ ʪʨʘʢʘ ʰʠʨʠʥʝ 100 - 120 mm 

ʧʨʝʙʘʯʝʥʘ ʧʨʝʢʦ ʜʚʘ ʚʘˀʢʘ ʫ ʭʦʨʠʟʦʥʪʘʣʥʦʿ ʨʘʚʥʠ. ɹʨʫʩʥʘ ʪʨʘʢʘ ʩʝ ʥʘʣʘʟʝ ʠʟʥʘʜ ʨʘʜʥʦʛ 

ʩʪʦʣʘ ʥʘ ʨʘʩʪʦʿʘˁʫ ʦʜ 5mm ʠʟʥʘʜ ʧʦʚʨʰʠʥʝ ʢʦʿʘ ʩʝ ʙʨʫʩʠ. ʂʦʥʪʘʢʪ ʠʟʤʝʹʫ ʧʦʚʨʰʠʥʝ 

ʧʨʝʜʤʝʪʘ ʠ ʙʨʫʩʥʝ ʪʨʘʢʝ ʦʩʪʚʘʨʫʿʝ ʩʝ ʨʫʯʥʠʤ ʧʨʠʪʠʩʢʦʤ ʥʘ ʧʨʠʪʠʩʥʫ ʧʘʧʫʯʫ ʢʦʿʘ 

ʧʨʠʪʠʩʢʘ ʙʨʫʩʥʫ ʪʨʘʢʫ. ʂʚʘʣʠʪʝʪ ʙʨʫʰʝˁʘ ʟʘʚʠʩʠ ʦʜ ʠʩʢʫʩʪʚʘ ʠ ʩʧʨʝʪʥʦʩʪʠ ʨʘʜʥʠʢʘ. 

ʃʠʮʝ ʫ ʪʦʢʫ ʨʘʜʘ ʣʝʚʦʤ ʨʫʢʦʤ ʧʦʤʝʨʘ ʨʘʜʥʠ ʩʪʦ ʥʘʧʨʝʜ ʥʘʟʘʜ, ʘ ʜʝʩʥʦʤ ʨʫʢʦʤ ʚʨʰʠ 

ʧʨʠʪʠʩʘʢ ʥʘ ʧʨʠʪʠʩʥʫ ʧʘʧʫʯʫ ʠ ʧʦʤʝʨʘ ʿʝ ʣʝʚʦ - ʜʝʩʥʦ. 
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2.7.2.  ʐʀʈʆʂʆʊʈɸʏʅɽ ɹʈʋʉʀʃʀʎɽ 

ʋ ʧʨʦʠʟʚʦʜˁʠ ʜʘʥʘʩ ʰʠʨʦʢʦʪʨʘʯʥʝ ʙʨʫʩʠʣʠʮʝ ʩʚʝ ʚʠʰʝ ʧʦʪʠʩʢʫʿʫ ʮʠʣʠʥʜʨʠʯʥʝ ʠʟ 

ʚʠʰʝ ʨʘʟʣʦʛʘ, ʘ ʪʦ ʩʫ: 

-  ʧʨʦʜʫʢʪʠʚʥʠʿʝ ʩʫ, 

-  ʦʙʨʫʰʝʥʘ ʧʦʚʨʰʠʥʘ ʿʝ ʙʦˀʝʛ ʢʚʘʣʠʪʝʪʘ, 

-  ʙʨʫʩʥʘ ʪʨʘʢʘ ʩʝ ʙʨʞʝ ʠ ʣʘʢʰʝ ʤʝˁʘ, 

-  ʙʨʫʩʥʘ ʪʨʘʢʘ ʜʫʞʝ ʪʨʘʿʝ ʟʙʦʛ ʤʦʛʫ˂ʥʦʩʪʠ ʙʦˀʝʛ ʭʣʘʹʝˁʘ. 

ʅʝʜʦʩʪʘʪʘʢ ʠʤ ʿʝ ʩʢʫʧʘ ʙʨʫʩʥʘ ʪʨʘʢʘ ʢʦʿʘ ʿʝ ʦʩʝʪˀʠʚʘ ʥʘ ʧʨʦʤʝʥʫ ʚʣʘʛʝ. ʐʠʨʠʥʘ 

ʙʨʫʩʥʝ ʪʨʘʢʝ ʩʝ ʢʨʝ˂ʝ ʦʜ 600 ï 1200 mm. ʈʘʟʣʠʢʫʿʝʤʦ : 

-  ʰʠʨʦʢʦʪʨʘʯʥʫ ʙʨʫʩʠʣʠʮʫ ʩʘ ʢʦʥʪʘʢʪʥʠʤ ʚʘˀʢʦʤ, 

-  ʰʠʨʦʢʦʪʨʘʯʥʫ ʙʨʫʩʠʣʠʮʫ ʩʘ ʢʦʥʪʘʢʪʥʦʤ ʛʨʝʜʦʤ ʠ 

-  ʢʦʤʙʠʥʦʚʘʥʝ ʰʠʨʦʢʦʪʨʘʯʥʝ ʙʨʫʩʠʣʠʮʝ. 

ʐʠʨʦʢʦʪʨʘʯʥʘ ʙʨʫʩʠʣʠʮʘ ʩʘ ʢʦʥʪʘʢʪʥʠʤ ʚʘˀʢʦʤ 

ʆʚʝ ʙʨʫʩʠʣʠʮʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʙʨʫʰʝˁʝ ʨʘʚʥʠʭ ʧʦʚʨʰʠʥʘ ʚʝ˂ʠʭ ʜʠʤʝʥʟʠʿʘ. ʈʘʜʥʠ ʘʣʘʪ 

ʠʤ ʿʝ ʙʝʩʢʦʥʘʯʥʘ ʪʨʘʢʘ ʰʠʨʠʥʝ 600 ï 1200 mm, ʧʨʝʙʘʯʝʥʘ ʧʨʝʢʦ ʜʚʘ ʠʣʠ ʚʠʰʝ ʯʝʣʠʯʥʠʭ 

ʚʘˀʘʢʘ ʦʙʣʦʞʝʥʠʭ ʛʫʤʦʤ ʩʘ ʫʨʝʟʠʤʘ ʨʘʜʠ ʰʪʦ ʙʦˀʝʛ ʭʣʘʹʝˁʘ ʙʨʫʩʥʝ ʪʨʘʢʝ. 

ʇʦʤʝʨ ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ ʿʝ ʤʝʭʘʥʠʟʦʚʘʥ ʠ ʦʤʦʛʫ˂ʫʿʝ ʛʘ ʧʘʨ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʘˀʘʢʘ. 

ɹʨʫʩʥʘ ʪʨʘʢʘ ʩʝ ʥʘʣʘʟʠ ʠʟʥʘʜ ʨʘʜʥʦʛ ʩʪʦʣʘ. ʂʦʥʪʘʢʪʥʠ ʚʘˀʘʢ ʧʨʝʢʦ ʢʦʛʘ ʿʝ ʧʨʝʙʘʯʝʥʘ 

ʙʨʫʩʥʘ ʪʨʘʢʘ ʠʤʘ ʩʫʰʨʦʪʘʥ ʩʤʝʨ ʦʢʨʝʪʘˁʘ ʫ ʦʜʥʦʩʫ ʥʘ ʩʤʝʨ ʢʨʝʪʘˁʘ ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ. 

ʇʨʝʯʥʠʢ ʢʦʥʪʘʢʪʥʦʛ ʚʘˀʢʘ ʩʝ ʢʨʝ˂ʝ ʦʜ 300 ʜʦ 450 mm. 

ɹʨʟʠʥʘ ʢʨʝʪʘˁʘ ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ ʢʨʝ˂ʝ ʩʝ ʦʜ 8 ʜʦ 24 m/s. 
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ʐʠʨʦʢʦʪʨʘʯʥʘ ʙʨʫʩʠʣʠʮʘ ʩʘ ʢʦʥʪʘʢʪʥʦʤ ʛʨʝʜʦʤ 

ʋʛʣʘʚʥʦʤ ʩʝ ʠʟʨʘʹʫʿʫ ʩʘ ʛʦʨˁʠʤ ʧʦʣʦʞʘʿʝʤ ʙʨʫʩʥʝ ʪʨʘʢʝ. ʂʦʥʪʘʢʪ ʠʟʤʝʹʫ ʧʨʝʜʤʝʪʘ 

ʦʙʨʘʜʝ ʠ ʙʨʫʩʥʝ ʪʨʘʢʝ ʦʩʪʚʘʨʫʿʝ ʩʝ ʧʦʤʦ˂ʫ ʢʦʥʪʘʢʪʥʝ ʛʨʝʜʝ ʢʦʿʘ ʚʨʰʠ ʧʨʠʪʠʩʘʢ ʥʘ ʙʨʫʩʥʫ 

ʪʨʘʢʫ. ʇʨʠʪʠʩʥʘ ʛʨʝʜʘ ʤʦʨʘ ʙʠʪʠ ʦʙʣʦʞʝʥʘ ʬʠʣʮʦʤ ʠ ʝʣʘʩʪʠʯʥʦ ʫʣʝʞʠʰʪʝʥʘ. 

ʇʨʠʪʠʩʘʢ ʢʦʿʠ ʩʝ ʦʩʪʚʘʨʫʿʝ ʠʟʤʝʹʫ ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ ʠ ʙʨʫʩʥʝ ʪʨʘʢʝ ʢʦʜ ʦʚʠʭ 

ʙʨʫʩʠʣʠʮʘ ʿʝ ʤʘˁʠ ʥʝʛʦ ʢʦʜ ʙʨʫʩʠʣʠʮʘ ʩʘ ʢʦʥʪʘʢʪʥʠʤ ʚʘˀʢʦʤ. ʂʦʥʪʘʢʪʥʘ ʛʨʝʜʘ ʠʤʘ 

ʤʦʛʫ˂ʥʦʩʪ ʠ ʦʩʮʠʣʘʪʦʨʥʦʛ ʢʨʝʪʘˁʘ, ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ ʙʦˀʠ ʢʚʘʣʠʪʝʪ ʙʨʫʰʝˁʘ. ʂʨʝʪʘˁʝ 

ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ ʿʝ ʤʝʭʘʥʠʟʦʚʘʥʦ, ʘ ʙʨʟʠʥʘ ʢʨʝʪʘˁʘ ʿʝ 8 - 24 m/s. 

ʃʦʰʘ ʩʪʨʘʥʘ ʦʚʝ ʙʨʫʩʠʣʠʮʝ ʿʝ ʰʪʦ ʩʝ ʧʨʠ ʨʘʜʫ ʤʦʛʫ ʿʘʚʠʪʠ ʦʰʪʝ˂ʝˁʘ ʥʘ ʩʚʠʤ 

ʠʚʠʮʘʤʘ ʧʨʝʜʤʝʪʘ ʦʙʨʘʜʝ. 

 

 

2.7.3.  ʊɸɳʀʈɸʉʊɽ ɹʈʋʉʀʃʀʎɽ 

ʂʦʜ ʪʘˁʠʨʘʩʪʠʭ ʙʨʫʩʠʣʠʮʘ, ʙʨʫʩʥʦ ʧʣʘʪʥʦ ʿʝ ʧʦʩʪʘʚˀʝʥʦ ʧʨʝʢʦ ʤʝʪʘʣʥʦʛ ʜʠʩʢʘ, ʪʿ. 

ʪʘˁʠʨʘ ʢʦʿʠ ʫ ʪʦʢʫ ʨʘʜʘ ʨʦʪʠʨʘ. 

ʂʦʨʠʩʪʝ ʩʝ ʟʘ ʙʨʫʰʝˁʝ ʤʘʩʠʚʘ ʤʘˁʠʭ ʜʠʤʝʥʟʠʿʘ, ʨʘʚʥʠʭ ʠ ʟʘʢʨʠʚˀʝʥʠʭ ʧʦʚʨʰʠʥʘ, 

ʢʘʦ ʠ ʟʘ ʨʘʚʥʘˁʝ ʫʛʣʦʚʘ ʢʦʜ ʩʘʩʪʘʚʘ ʨʘʤʦʚʩʢʠʭ ʠ ʩʘʥʜʫʯʘʩʪʠʭ ʢʦʥʩʪʨʫʢʮʠʿʘ. ʅʝʜʦʩʪʘʪʘʢ 

ʦʚʠʭ ʤʘʰʠʥʘ ʿʝ ʥʝʫʿʝʜʥʘʯʝʥʘ ʙʨʟʠʥʘ ʙʨʫʰʝˁʘ ʿʝʨ ʩʝ ʙʨʟʠʥʘ ʨʦʪʠʨʘˁʘ ʜʠʩʢʘ ʩʤʘˁʫʿʝ ʦʜ 

ʧʝʨʠʬʝʨʠʿʝ ʢʘ ʮʝʥʪʨʫ. ʄʘʰʠʥʘ ʤʦʞʝ ʠʤʘʪʠ ʿʝʜʘʥ ʠʣʠ ʜʚʘ ʜʠʩʢʘ ʢʦʿʠ ʩʝ ʤʦʛʫ ʥʘʛʠˁʘʪʠ 

ʜʦ ʫʛʣʘ ʦʜ 45 ʩʪʝʧʝʥʠ. 

 

2.7.4.  ʈɸɼʅʀ ɸʃɸʊ ɹʈʋʉʀʃʀʎɸ 

ʈʘʜʥʠ ʘʣʘʪ ʙʨʫʩʠʣʠʮʘ ʿʝ ʙʨʫʩʥʠ ʤʘʪʝʨʠʿʘʣ ʫ ʦʙʣʠʢʫ ʟʨʥʘ ʨʘʟʣʠʯʠʪʝ ʢʨʫʧʥʦ˂ʝ 

ʥʘʣʝʧˀʝʥʠ ʥʘ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʧʦʜʣʦʛʫ. ʇʦʜʣʦʛʘ ʪʨʝʙʘ ʜʘ ʿʝ ʩʘʚʠʪˀʠʚʘ ʠ ʦʪʧʦʨʥʘ ʥʘ ʢʠʜʘˁʝ 

ʠ ʪʨʝˁʝ. ʇʦʩʪʦʿʝ ʠ ʧʦʩʝʙʥʘ ʙʨʫʩʥʘ ʩʨʝʜʩʪʚʘ ʟʘ ʪʟʚ. ʤʦʢʨʦ ʙʨʫʰʝˁʝ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʠ ʟʘ 

ʙʨʫʰʝˁʝ ʙʘʿʮʦʚʘʥʠʭ ʧʦʚʨʰʠʥʘ ʙʝʟ ʩʫʰʝˁʘ, ʢʘʦ ʪʘʢʚʘ ʤʦʨʘʿʫ ʙʠʪʠ ʦʪʧʦʨʥʘ ʥʘ ʚʣʘʛʫ. 

ʌʠʥʦ˂ʘ ʙʨʫʩʥʠʭ ʩʨʝʜʩʪʘʚʘ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʘ, ʦʙʣʠʢʘ ʠ ʚʝʣʠʯʠʥʝ ʙʨʫʩʥʠʭ ʟʨʥʘ ʥʘ 

ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʇʨʝʤʘ ʩʪʘʥʜʘʨʜʠʤʘ ʝʚʨʦʧʩʢʠʭ ʧʨʦʠʟʚʦʹʘ˂ʘ, ʬʠʥʦ˂ʘ ʙʨʫʩʥʠʭ 

ʩʨʝʜʩʪʘʚʘ ʩʝ ʠʟʨʘʞʘʚʘ ʥʘ ʩʣʝʜʝ˂ʠ ʥʘʯʠʥ: 

-  ʚʝʦʤʘ ʛʨʫʙʘ - ʦʟʥʘʢʘ 12, 16, 20, 24, 30 

-  ʛʨʫʙʦ - ʦʟʥʘʢʘ 36, 40, 50 

-  ʩʨʝʜˁʝ ʬʠʥʦ - ʦʟʥʘʢʘ 60, 70, 100 

-  ʬʠʥʦ - ʦʟʥʘʢʘ 120, 160, 180 

-  ʚʝʦʤʘ ʬʠʥʦ - ʦʟʥʘʢʘ 220, 240, 280, 320, 360, 400, 500, 600 
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2.8.  ʈʋʏʅɸ ʆɹʈɸɼɸ ɼʈɺɽʊɸ 

 

2.8.1.  ʈʋʏʅʀ ɸʃɸʊ ʀ ʇʈʀɹʆʈ 

2.8.2.  ʇʈʀɹʆʈ ɿɸ ʄɽʈɽɳɽ 

ɼʨʚʝʥʠ ʤʝʪʘʨ ʿʝ ʩʧʨʘʚʘ ʟʘ ʤʝʨʝˁʝ ʜʫʞʠʥʝ, ʰʠʨʠʥʝ ʠ ʜʝʙˀʠʥʝ ʝʣʝʤʝʥʘʪʘ, ʢʦʿʘ ʩʝ 

ʜʘʥʘʩ ʩʚʝ ʤʘˁʝ ʢʦʨʠʩʪʠ. ʀʟʨʘʹʫʿʝ ʩʝ ʠʟ ʜʝʣʦʚʘ ʧʦʛʦʜʥʦ ʩʧʦʿʝʥʠʭ ʪʘʢʦ ʜʘ ʩʝ ʤʦʞʝ ʣʘʢʦ 

ʨʘʩʪʘʚʠʪʠ ʠ ʩʢʣʘʧʘʪʠ. 

ʇʨʦʠʟʚʦʜʠ ʩʝ ʫ ʜʫʞʠʥʘʤʘ ʦʜ 1 ʠ 2 ʤʝʪʨʘ. ʂʦʨʠʩʪʠ ʩʝ ʩʘʤʦ ʟʘ ʤʝʨʝˁʘ, ʛʜʝ ʪʘʯʥʦʩʪ ʤʝʨʝˁʘ 

ʥʠʿʝ ʦʜ ʧʦʩʝʙʥʦʛ ʟʥʘʯʘʿʘ. 

 

ʏʝʣʠʯʥʠ ʤʝʪʘʨ ʿʝ ʩʧʨʘʚʘ ʟʘ ʤʝʨʝˁʝ, ʘ ʠʟʨʘʹʫʿʝ ʩʝ ʦʜ ʯʝʣʠʯʥʝ ʪʨʘʢʝ ʦʜ 1 ʜʦ 10 ʤʝʪʘʨʘ. 

ʊʨʘʢʘ ʿʝ ʫʚʫʯʝʥʘ ʫ ʤʝʪʘʣʥʫ ʢʫʪʠʿʫ. 

ʋʚʣʘʯʝˁʝ ʪʨʘʢʝ ʚʨʰʠ ʩʝ ʧʦʤʦ˂ʫ ʫʛʨʘʹʝʥʝ ʦʧʨʫʛʝ, ʩʤʝʰʪʝʥʝ ʫ ʤʝʪʘʣʥʦʿ ʢʫʪʠʿʠ. ʇʦʨʝʜ 

ʤʝʨʝˁʘ ʜʫʞʠʥʝ ʩʣʫʞʠ ʠ ʟʘ ʤʝʨʝˁʝ ʧʨʝʯʥʠʢʘ ʠ ʣʫʢʦʚʘ. 

 

 

ʇʦʤʠʯʥʦ ʢˀʫʥʘʩʪʦ ʤʝʨʠʣʦ ʩʣʫʞʠ ʟʘ ʧʨʝʮʠʟʥʠʿʘ ʤʝʨʝˁʘ ʩʧʦˀʥʠʭ ʠ ʫʥʫʪʨʘʰˁʠʭ 

ʧʨʝʯʥʠʢʘ, ʜʫʙʠʥʘ ʦʪʚʦʨʘ, ʰʫʧˀʠʥʝ ʠ ʜʝʙˀʠʥʝ. ʋ ʜʨʚʦʧʨʝʨʘʹʠʚʘʯʢʦʿ ʠʥʜʫʩʪʨʠʿʠ 

ʥʘʿʯʝʰ˂ʝ ʩʣʫʞʠ ʟʘ ʤʝʨʝˁʝ ʜʝʙˀʠʥʝ ʝʣʝʤʝʥʘʪʘ, ʧʨʝʯʥʠʢʘ ʯʝʧʦʚʘ ʠ ʜʨʫʛʠʭ ʦʪʚʦʨʘ ʢʦʜ 

ʠʟʨʘʜʝ ʚʝʟʘ ʠ ʩʧʦʿʝʚʘ. ʊʘʯʥʦʩʪ ʢʦʜ ʤʝʨʝˁʘ ʿʝ ʥʘʿʯʝʰ˂ʝ 0,1 mm, 0,05 mm ʠ 0,02 mm. 

ʂʦʜ ʧʦʤʠʯʥʦʛ ʢˀʫʥʘʩʪʦʛ ʤʝʨʠʣʘ ʪʘʯʥʦʩʪʠ 0,1 mm ʥʘ ʤʠʣʠʤʝʪʘʨʩʢʦʿ ʧʦʜʝʣʠ ʥʦʥʠʿʫʩʘ 

ʫʟʠʤʘ ʩʝ 9 mm ʠ ʜʝʣʠ ʥʘ ʜʝʩʝʪ ʜʝʣʦʚʘ. ʄʝʨʝˁʝ ʩʝ ʚʨʰʠ ʪʘʢʦ ʰʪʦ ʩʝ ʧʨʝʜʤʝʪ ʩʪʝʛʥʝ 

ʧʘʞˀʠʚʦ ʠʟʤʝʹʫ ʢˀʫʥʦʚʘ, ʧʘ ʩʝ ʧʨʦʯʠʪʘ ʥʘ ʤʠʣʠʤʝʪʘʨʩʢʦʿ ʧʦʜʝʣʠ ʥʘ ʣʝˁʠʨʫ ʢʦʣʠʢʦ ʠʤʘ 

ʮʝʣʠʭ ʤʠʣʠʤʝʪʘʨʘ ʜʦ 0 ʥʘ ʥʦʥʠʿʫʩʫ, ʘ ʟʘʪʠʤ ʪʨʘʞʠʤʦ ʢʦʿʘ ʩʝ ʮʨʪʘ ʥʘ ʥʦʥʠʿʫʩʫ ʧʦʢʣʘʧʘ 

ʩʘ ʮʨʪʦʤ ʥʘ ʤʠʣʠʤʝʪʘʨʩʢʦʿ ʧʦʜʝʣʠ ʣʝˁʠʨʘ ʠ ʯʠʪʘʤʦ. 
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2.8.3.  ʇʈʀɹʆʈ ɿɸ ʆɹɽʃɽɾɸɺɸɳɽ 

ʆʣʦʚʢʘ ʩʣʫʞʠ ʫ ʧʨʘʢʪʠʯʥʦʿ ʥʘʩʪʘʚʠ ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʣʝʚʝ ʠ ʜʝʩʥʝ ʩʪʨʘʥʝ, ʙʘʟʥʠʭ 

ʩʪʨʘʥʘ, ʦʙʝʣʝʞʘʚʘˁʝ ʤʝʩʪʘ ʥʘ ʝʣʝʤʝʥʪʠʤʘ ʚʝʟʘ, ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʟʫʙʘʮʘ... ʋ ʦʚʫ ʩʚʨʭʫ 

ʢʦʨʠʩʪʝ ʩʝ ʛʨʘʬʠʪʥʝ ʦʣʦʚʢʝ ʩʨʝʜˁʝ ʪʚʨʜʦ˂ʝ. 

ʈʘʟʣʠʢʫʿʝʤʦ ʜʚʝ ʚʨʩʪʝ ʦʣʦʚʘʢʘ: ʩʪʦʣʘʨʩʢʫ ʦʣʦʚʢʫ ʟʘ ʛʨʫʙʦ ʦʙʝʣʝʞʘʚʘˁʝ (ʢʨʦʿʝˁʝ) 

ʤʘʪʝʨʠʿʘʣʘ ʠ ʦʙʠʯʥʫ ʦʣʦʚʢʫ ʩʨʝʜˁʝ ʪʚʨʜʦ˂ʝ. 

 

 

 

ʐʠʣʦ ʩʣʫʞʠ ʟʘ ʧʨʝʮʠʟʥʦ ʦʙʝʣʝʞʘʚʘˁʝ ʚʝʟʘ ʠ ʩʧʦʿʝʚʘ, ʯʝʧʦʚʘ, ʟʫʙʘʮʘ ʠ ʧʨʠʣʠʢʦʤ 

ʦʢʠʚʘˁʘ. 

ʐʠʣʦ ʩʝ ʧʦʚʣʘʯʠ ʧʦʨʝʜ ʣʝˁʠʨʘ, ʫʛʘʦʥʠʢʘ ʠʣʠ ʰʘʙʣʦʥʘ ʠ ʠʟʘ ˁʝʛʘ ʦʩʪʘʿʝ ʣʠʥʠʿʘ ʧʦ 

ʢʦʿʦʿ ʩʝ ʚʨʰʠ ʦʙʨʘʜʘ. 

 

 

 

ʃʝˁʠʨ ʩʣʫʞʠ ʟʘ ʧʦʚʣʘʯʝˁʝ ʣʠʥʠʿʘ ʢʦʜ ʢʨʦʿʝˁʘ ʧʣʦʯʘ, ʬʫʨʥʠʨʘ, ʦʢʨʘʿʯʝʥʝ ʠ 

ʥʝʦʢʨʘʿʯʝʥʝ ʛʨʘʹʝ. 

ʀʟʨʘʹʫʿʝ ʩʝ ʦʜ ʤʝʢʦʛ ʠ ʪʚʨʜʦʛ ʜʨʚʝʪʘ. ʀʚʠʮʝ ʤʦʨʘʿʫ ʙʠʪʠ ʧʨʘʚʝ, ʘ ʿʝʜʥʘ ʠʚʠʮʘ 

ʦʙʦʨʝʥʘ. 

 

 

 

ʋʛʘʦʥʠʢ ʩʣʫʞʠ ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʚʝʟʘ ʠ ʩʧʦʿʝʚʘ ʥʘ ʝʣʝʤʝʥʪʠʤʘ, ʟʘ ʧʨʝʥʦʰʝˁʝ ʫʛʣʦʚʘ 

ʠ ʟʘ ʢʦʥʪʨʦʣʫ ʫ ʪʦʢʫ ʦʙʨʘʜʝ ʝʣʝʤʝʥʘʪʘ ʠ ʤʦʥʪʘʞʝ ʝʣʝʤʝʥʘʪʘ ʫ ʧʦʜʩʢʣʦʧʦʚʝ ʠ 

ʧʦʜʩʢʣʦʧʦʚʘ ʫ ʩʢʣʦʧʦʚʝ. 

ʋʛʘʦʥʠʢ ʤʦʞʝ ʙʠʪʠ ʥʝʧʦʤʠʯʘʥ ʠ ʧʦʤʠʯʘʥ. ʅʝʧʦʤʠʯʥʠ ʫʛʘʦʥʠʢ ʩʝ ʥʘʿʯʝʰ˂ʝ ʠʟʨʘʹʫʿʝ 

ʧʦʜ ʫʛʣʦʤ ʦʜ 90 , ʘ ʨʝʹʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 45 ʠ 60 . ʇʦʤʠʯʥʠ ʫʛʘʦʥʠʢ ʩʣʫʞʠ ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ 

ʤʘˁʠʭ ʠ ʚʝ˂ʠʭ ʫʛʣʦʚʘ ʦʜ 90  ʠ ʟʘ ʧʨʝʥʦʰʝˁʝ ʫʛʣʦʚʘ ʩʚʠʭ ʚʝʣʠʯʠʥʘ. 
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ʋʛʘʦʥʠʢ ʦʜ 90  ʩʘʩʪʦʿʠ ʩʝ ʦʜ ʜʚʘ ʣʝˁʠʨʘ, ʿʝʜʥʦʛ ʢʨʘ˂ʝʛ ʠ ʜʝʙˀʝʛ ʠ ʜʨʫʛʦʛ ʪʘˁʝʛ ʠ 

ʜʫʞʝʛ. ʂʨʘʮʠ ʫʛʘʦʥʠʢʘ ʩʫ ʤʝʹʫʩʦʙʥʦ ʩʧʦʿʝʥʠ ʣʝʧʠʣʦʤ ʠʣʠ ʟʘʚʨʪˁʠʤʘ, ʰʪʦ ʟʘʚʠʩʠ ʦʜ 

ʢʘʢʚʦʛ ʩʫ ʤʘʪʝʨʠʿʘʣʘ ʠʟʨʘʹʝʥʠ. 

ʅʘʿʯʝʰ˂ʝ ʩʝ ʠʟʨʘʹʫʿʫ ʦʜ ʜʨʚʝʪʘ ʠ ʯʝʣʠʢʘ. ʂʦʜ ʤʝʪʘʣʥʠʭ ʫʛʘʦʥʠʢʘ ʫʛʘʦʥʘ ʚʝʟʘ ʢʨʘʢʦʚʘ 

ʦʩʪʚʘʨʫʿʝ ʩʝ ʟʘʢʠʚʮʠʤʘ. 

 

 

 

ɿʘʧʘʨʘʯ ʩʣʫʞʠ ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʰʠʨʠʥʝ ʠ ʜʝʙˀʠʥʝ ʧʨʠ ʦʙʨʘʜʠ ʝʣʝʤʝʥʘʪʘ ʨʫʯʥʠʤ 

ʧʫʪʝʤ, ʟʘ ʦʙʝʣʝʞʘʚʘˁʝ ʧʦʣʫʞˀʝʙʘ, ʞʣʝʙʘ, ʯʝʧʘ ʠ ʧʨʦʯʝʧʘ ʠ ʟʫʙʘʮʘ (ʮʠʥʢʦʚʘ). 

ʉʘʩʪʦʿʠ ʩʝ ʦʜ ʛʨʘʥʠʯʥʠʢʘ, ʜʚʘ ʰʪʘʧʘ ʩʘ ʰʠˀʮʠʤʘ ʠ ʟʘʚʨʪˁʘ ʩʘ ʣʝʧʪʠʨ ʥʘʚʨʪʢʦʤ, ʢʦʿʠ 

ʩʣʫʞʠ ʟʘ ʧʦʜʝʰʘʚʘˁʝ. ʀʟʨʘʹʫʿʝ ʩʝ ʦʜ ʜʨʚʝʪʘ ʠ ʫ ʢʦʤʙʠʥʘʮʠʿʠ ʜʨʚʝʪʘ ʠ ʤʝʪʘʣʘ. 

 

 

ʃʠʙʝʣʘ ʿʝ ʥʘʧʨʘʚʘ ʟʘ ʦʜʨʝʹʠʚʘˁʝ ʭʦʨʠʟʦʥʪʘʣʥʦʛ ʠ ʚʝʨʪʠʢʘʣʥʦʛ ʧʦʣʦʞʘʿʘ, ʢʘʦ ʠ 

ʧʨʦʚʝʨʘʚʘˁʝ ʦʚʦʛ ʧʦʣʦʞʘʿʘ ʫ ʧʨʦʮʝʩʫ ʨʘʜʘ. 

ʉʘʩʪʦʿʠ ʩʝ ʠʟ ʪʝʣʘ ʢʦʿʝ ʤʦʞʝ ʙʠʪʠ ʠʟʨʘʹʝʥʦ ʦʜ ʜʨʚʝʪʘ, ʤʝʪʘʣʘ ʠ ʧʣʘʩʪʠʢʝ ʠ ʜʚʝ 

ʧʦʚʠʿʝʥʝ ʮʝʚʯʠʮʝ ʠʩʧʫˁʝʥʝ ʝʪʨʦʤ ʠʣʠ ʘʣʢʦʭʦʣʦʤ. ʎʝʚʯʠʮʝ ʥʠʩʫ ʧʦʪʧʫʥʦ ʠʩʧʫˁʝʥʝ 

ʪʝʯʥʦʰ˂ʫ, ʚʝ˂ ʩʝ ʫ ˁʠʤʘ ʥʘʣʘʟʠ ʧʨʦʩʪʦʨ ʠʩʧʫˁʝʥ ʧʘʨʦʤ ʪʝʯʥʦʩʪʠ ʫ ʦʙʣʠʢʫ ʤʝʭʫʨʘ. 

ʂʘʜʘ ʩʝ ʣʠʙʝʣʘ ʩʪʘʚʠ ʫ ʿʝʜʘʥ ʦʜ ʧʦʣʦʞʘʿʘ, ʤʝʭʫʨ ʩʝ ʢʨʝ˂ʝ ʠ ʜʦʚʦʜʠ ʫ ʧʦʣʦʞʘʿ ʠʟʤʝʹʫ 

ʜʚʝ ʮʨʪʝ, ʰʪʦ ʟʥʘʯʠ ʜʘ ʩʝ ʣʠʙʝʣʘ ʥʘʣʘʟʠ ʪʘʯʥʦ ʫ ʚʝʨʪʠʢʘʣʥʦʤ, ʦʜʥʦʩʥʦ ʭʦʨʠʟʦʥʪʘʣʥʦʤ 

ʧʦʣʦʞʘʿʫ. 

 

 

 

2.8.4.  ɸʃɸʊ ɿɸ ʈɽɿɸɳɽ 

ʋ ʘʣʘʪ ʟʘ ʨʫʯʥʫ ʦʙʨʘʜʫ ʨʝʟʘˁʝʤ (ʧʦ ʜʫʞʠʥʠ, ʧʦʧʨʝʯʥʦ, ʫʛʘʦʥʦ, ʧʦ ʰʠʨʠʥʠ ʠ 

ʢʨʠʚʦʣʠʥʠʿʩʢʦ) ʩʧʘʜʘʿʫ ʨʘʟʥʝ ʚʨʩʪʝ ʪʝʩʪʝʨʘ. 
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ɻʣʘʚʥʠ ʜʝʦ ʩʚʘʢʝ ʪʝʩʪʝʨʝ ʿʝ ʯʝʣʠʯʥʠ ʣʠʩʪ, ʥʘʟʫʙˀʝʥ ʥʘʿʯʝʰ˂ʝ ʩʘ ʿʝʜʥʝ ʩʪʨʘʥʝ. 

ʅʘʟʫʙˀʝʥʦʩʪ ʪʝʩʪʝʨʘ ʿʝ ʨʘʟʣʠʯʠʪʘ, ʰʪʦ ʟʘʚʠʩʠ ʦʜ ʥʘʯʠʥʘ ʦʙʨʘʜʝ ʠ ʦʩʦʙʠʥʘ ʧʨʝʜʤʝʪʘ ʨʘʜʘ 

ʢʦʿʠ ʩʝ ʦʙʨʘʹʫʿʝ. 

ɿʘʜʘʪʘʢ ʟʫʙʘ ʿʝ ʜʘ ʧʨʠʣʠʢʦʤ ʨʝʟʘˁʘ ʧʨʝʩʝʢʫ ʜʨʚʥʘ ʚʣʘʢʘʥʮʘ, ʟʘʪʠʤ ʜʘ ʿʠ ʦʜʚʦʿʠ ʦʜ 

ʧʦʜʣʦʛʝ ʠ ʢʦʥʘʯʥʦ ʜʘ ʦʥʦ ʰʪʦ ʩʫ ʦʜʚʦʿʠʣʠ ʩʪʨʫʛʘˁʝʤ ʠʟʙʘʮʝ ʠʟ ʨʝʟʘ, ʢʦʿʠ ʿʝ ʥʘʩʪʘʦ ʫ 

ʜʨʚʝʪʫ. 

ɼʨʚʦ ʩʝ ʤʦʞʝ ʦʙʨʘʹʠʚʘʪʠ ʨʝʟʘˁʝʤ ʫ ʩʚʠʤ ʧʨʘʚʮʠʤʘ, ʘʣʠ ʦʪʧʦʨ ʢʦʿʠ ʩʝ ʿʘʚˀʘ 

ʧʨʠʣʠʢʦʤ ʧʨʦʜʠʨʘˁʘ ʟʫʙʘ ʿʝ ʨʘʟʣʠʯʠʪ. ʊʘʿ ʦʪʧʦʨ ʟʘʚʠʩʠ ʦʜ ʚʨʩʪʝ ʜʨʚʝʪʘ, ʩʤʝʨʘ 

ʚʣʘʢʘʥʘʮʘ, ʪʚʨʜʦ˂ʝ, ʞʠʣʘʚʦʩʪʠ, ʩʪʝʧʝʥʘ ʩʫʚʦ˂ʝ... 

ʈʫʯʥʘ ʪʝʩʪʝʨʘ ʩʘ ʨʘʤʦʤ 

ʊʝʩʪʝʨʘ ʟʘʪʝʛʥʫʪʘ ʫ ʨʘʤ ʩʘʩʪʦʿʠ ʩʝ ʠʟ: ʣʠʩʪʘ, ʨʫʯʠʮʝ, ʜʨʰʢʝ, ʨʘʩʧʠˁʘʯʝ (ʤʦʩʪʘ), 

ʟʘʪʝʟʥʦʛ ʢʣʠʥʘ ʠ ʪʝʪʠʚʝ (ʢʘʥʘʧʘ). 

ɼʠʤʝʥʟʠʿʝ ʪʝʩʪʝʨʝ, ʚʝʣʠʯʠʥʘ ʠ ʨʘʟʤʘʢ ʟʫʙʘ ʩʫ ʨʘʟʣʠʯʠʪʠ, ʰʪʦ ʟʘʚʠʩʠ ʦʜ ʥʘʯʠʥʘ 

ʦʙʨʘʜʝ. ʊʝʩʪʝʨʝ ʩʘ ʨʘʤʦʤ ʤʦʛʫ ʙʠʪʠ: ʢʨʫʧʥʠʭ ʟʫʙʘ, ʩʠʪʥʠʭ ʟʫʙʘ, ʟʘ ʣʫʢʦʚʝ, ʟʘ ʠʟʨʝʟʠʚʘˁʝ 

ʟʫʙʘ, ʟʘ ʢʦʩʠʥʝ, ʟʘ ʜʨʚʦʨʝʟ. 

ʊʝʩʪʝʨʝ ʢʨʫʧʥʠʭ ʟʫʙʘ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʩʝ ʟʘ ʨʝʟʘˁʝ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ, ʫʟʜʫʞʥʦ ʠ 

ʧʦʧʨʝʯʥʦ ʠ ʨʝʟʘˁʝ ʜʨʚʝʪʘ ʚʝ˂ʠʭ ʜʠʤʝʥʟʠʿʘ. ʄʦʛʫ ʙʠʪʠ ʨʘʟʥʠʭ ʜʫʞʠʥʘ, ʘ ʣʠʩʪ ʿʝ ʥʝʰʪʦ 

ʰʠʨʠ ʦʜ ʦʩʪʘʣʠʭ ʪʝʩʪʝʨʘ ʩʘ ʨʘʤʦʤ. 

ʊʝʩʪʝʨʦʤ ʩʝ ʨʘʜʠ ʪʘʢʦ ʜʘ ʩʝ ʧʨʝʜʤʝʪ ʨʘʜʘ ʢʦʿʠ ʩʝ ʦʙʨʘʹʫʿʝ ʨʝʟʘˁʝʤ (ʫʟʜʫʞʥʦ ʠ 

ʧʦʧʨʝʯʥʦ), ʧʨʝʪʭʦʜʥʦ ʦʙʝʣʝʞʠ ʠ ʫʯʚʨʩʪʠ ʫ ʨʘʜʥʠ ʩʪʦ ï ʪʝʟʛʫ ʢʘʢʦ ʟʘ ʚʨʝʤʝ ʨʝʟʘˁʘ ʥʝ ʙʠ 

ʚʠʙʨʠʨʘʦ. 

 

 

 

ʊʝʩʪʝʨʝ ʩʠʪʥʠʭ ʟʫʙʘ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʩʝ ʟʘ ʫʟʜʫʞʥʦ, ʧʦʧʨʝʯʥʦ ʨʝʟʘˁʝ ʜʨʚʝʪʘ, ʟʘ ʠʟʨʘʜʫ 

ʚʝʟʘ ʠ ʜʨʫʛʝ ʢʚʘʣʠʪʝʪʥʠʿʝ ʨʘʜʦʚʝ. ɼʫʞʠʥʘ ʿʝ ʥʝʰʪʦ ʤʘˁʘ ʦʜ ʪʝʩʪʝʨʝ ʢʨʫʧʥʠʭ ʟʫʙʘ, ʘ 

ʰʠʨʠʥʘ ʣʠʩʪʘ ʠʟʥʦʩʠ 50 mm. ʀʤʘ ʩʠʪʥʝ ʟʫʙʝ ʩʘ ʚʝ˂ʠʤ ʫʛʣʦʤ, ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ 

ʢʚʘʣʠʪʝʪʥʠʿʠ ʨʝʟ ʧʨʠ ʦʙʨʘʜʠ ʜʨʚʝʪʘ, ʿʝʨ ʟʫʙʠ ʪʝʩʪʝʨʝ ʥʝ ʯʫʧʘʿʫ ʜʨʚʥʘ ʚʣʘʢʘʥʮʘ, ʚʝ˂ ʠʭ 

ʩʝʢʫ. 

ʇʨʝʜʤʝʪʠ ʨʘʜʘ ï ʝʣʝʤʝʥʪʠ ʦʜ ʜʨʚʝʪʘ ʢʦʿʠ ʩʝ ʦʙʨʘʹʫʿʫ ʨʝʟʘˁʝʤ ʧʦʧʨʝʯʥʦ ʧʨʝʪʭʦʜʥʦ 

ʩʝ ʤʦʨʘʿʫ ʦʙʝʣʝʞʠʪʠ ʧʦʤʦ˂ʫ ʫʛʘʦʥʠʢʘ, ʘ ʟʘʪʠʤ ʩʝ ʧʨʠʩʣʦʥʝ ʫʟ ʛʨʘʥʠʯʥʠʢ ʥʘ ʧʣʦʯʠ ʨʘʜʥʦʛ 

ʩʪʦʣʘ ʠʣʠ ʩʝ ʧʦʩʪʘʚʝ ʫ ʟʘʜˁʠ ʩʪʝʟʘʯ ʨʘʜʥʦʛ ʩʪʦʣʘ ʠ ʫʯʚʨʩʪʝ. ʂʦʜ ʧʦʧʨʝʯʥʦʛ ʨʝʟʘˁʘ ʣʠʩʪ 

ʪʝʩʪʝʨʝ ʧʨʦʣʘʟʠ ʧʦʨʝʜ ʣʠʥʠʿʝ ʩʘ ʜʝʩʥʝ ʩʪʨʘʥʝ. 

ʊʝʩʪʝʨʘ ʣʠʩʪʘʨʠʮʘ 

ʆʚʘ ʪʝʩʪʝʨʘ ʠʤʘ ʰʠʨʦʢ ʣʠʩʪ ʢʦʿʠ ʩʝ ʙʣʘʛʦ ʩʫʞʘʚʘ ʧʨʠ ʚʨʭʫ, ʜʫʞʠʥʘ ʣʠʩʪʘ ʠʟʥʦʩʠ ʜʦ 

400 mm. ʅʘʟʫʙˀʝʥʘ ʿʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 90 . 

ʉʘʩʪʦʿʠ ʩʝ ʦʜ ʣʠʩʪʘ ʠ ʨʫʯʠʮʝ, ʢʦʿʘ ʿʝ ʧʦʛʦʜʥʦ ʦʙʣʠʢʦʚʘʥʘ ʟʘ ʨʫʢʫ ʠ ʩʧʦʿʝʥʘ ʩʘ ʣʠʩʪʦʤ 

ʧʦʤʦ˂ʫ ʟʘʢʠʚʘʢʘ ʠʣʠ ʣʝʧʪʠʨʘʩʪʦʛ ʟʘʚʨʪˁʘ, ʰʪʦ ʦʤʦʛʫ˂ʘʚʘ ʙʨʟʫ ʧʨʦʤʝʥʫ ʣʠʩʪʘ. 

ʈʝʟʘˁʝ ʩʝ ʚʨʰʠ ʿʝʜʥʦʤ ʨʫʢʦʤ ʧʦ ʣʠʥʠʿʠ ʠʣʠ ʧʦʨʝʜ ʣʠʥʠʿʝ ʰʪʦ ʟʘʚʠʩʠ ʦʜ ʜʘˀʝ ʦʙʨʘʜʝ. 

ʇʨʠʣʠʢʦʤ ʨʝʟʘˁʘ ʪʨʝʙʘ ʚʦʜʠʪʠ ʨʘʯʫʥʘ ʜʘ ʣʠʩʪ ʪʝʩʪʝʨʝ ʟʘʢʣʘʧʘ ʫʛʘʦ ʦʜ 45  ʫ ʦʜʥʦʩʫ ʥʘ 

ʧʨʝʜʤʝʪ ʦʙʨʘʜʝ, ʧʦʰʪʦ ʩʝ ʫ ʪʦʤ ʧʦʣʦʞʘʿʫ ʪʨʦʰʠ ʥʘʿʤʘˁʝ ʩʥʘʛʝ ʧʨʠ ʨʘʜʫ. 
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ʌʠʥʘ ʪʝʩʪʝʨʘ 

ʌʠʥʘ ʪʝʩʪʝʨʘ ʠʤʘ ʰʠʨʠʥʫ ʣʠʩʪʘ ʿʝʜʥʘʢʫ ʧʦ ʮʝʣʦʿ ʜʫʞʠʥʠ, ʥʘʟʫʙˀʝʥʘ ʿʝ ʧʦʜ ʫʛʣʦʤ ʦʜ 

100 - 115 , ʰʪʦ ʟʘʚʠʩʠ ʦʜ ʥʘʤʝʥʝ. 

ʉʘʩʪʦʿʠ ʩʝ ʦʜ ʨʫʯʠʮʝ, ʣʠʩʪʘ ʠ ʨʝʙʨʘ. ʈʝʙʨʦ ʩʝ ʧʦʩʪʘʚˀʘ ʩʘ ʛʦʨˁʝ ʩʪʨʘʥʝ ʠʩʣʫʞʠ ʟʘ 

ʦʜʨʞʘʚʘˁʝ ʧʨʘʚʮʘ ʧʨʠʣʠʢʦʤ ʨʝʟʘˁʘ. ʂʦʜ ʤʘˁʠʭ ʪʝʩʪʝʨʘ ʨʝʙʨʦ ʩʝ ʥʝ ʦʜʚʘʿʘ. ʇʦʤʝʨʘˁʝʤ 

ʨʫʯʠʮʝ ʪʝʩʪʝʨʘ ʤʦʞʝ ʙʠʪʠ ʣʝʚʘ ʠ ʜʝʩʥʘ. 

ʆʚʝ ʪʝʩʪʝʨʝ ʩʘ ʤʘˁʠʤ ʟʫʙʠʤʘ ʢʦʨʠʩʪʝ ʩʝ ʟʘ ʠʟʨʘʜʫ ʫʛʘʦʥʠʭ ʚʝʟʘ ʠ ʟʘ ʨʝʟʘˁʝ ʪʘˁʠʭ 

ʝʣʝʤʝʥʘʪʘ ʦʜ ʜʨʚʝʪʘ, ʢʘʦ ʠ ʟʘ ʜʦʪʝʨʠʚʘˁʝ ʫʛʘʦʥʠʭ ʩʧʦʿʝʚʘ. 

 

 

 

ʅʘ ʦʚʠʤ ʣʠʥʢʦʚʠʤʘ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʘʣʘʪʠ ʟʘ ʨʝʟʘˁʝ ʢʦʿʠ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʧʨʠʣʠʢʦʤ 

ʨʫʯʥʝ ʦʙʨʘʜʝ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ. 

 

https://youtu.be/UmQdaWy3Pw0  

https://youtu.be/au8ejou2VpE  

https://youtu.be/zL3HTUKJvXs  

https://youtu.be/mgQZLkTl1mk  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʥʫ ʨʫʯʥʝ ʪʝʩʪʝʨʝ ʩʘ ʨʘʤʦʤ. 

2. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʥʫ ʪʝʩʪʝʨʝ ʣʠʩʪʘʨʠʮʝ. 

3. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʥʫ ʬʠʥʝ ʪʝʩʪʝʨʝ. 

 

2.8.5.  ɸʃɸʊ ɿɸ ʇʆʈɸɺʅɸɺɸɳɽ 

ʇʦʩʣʝ ʦʙʨʘʜʝ ʨʝʟʘˁʝʤ, ʝʣʝʤʝʥʪʠ ʦʜʣʘʟʝ ʥʘ ʜʘˀʫ ʦʙʨʘʜʫ, ʧʦʰʪʦ ʢʨʦʿʝˁʝʤ ʥʠʩʫ ʤʦʛʣʠ 

ʜʦʙʠʪʠ ʢʦʥʘʯʥʠ ʦʙʣʠʢ, ʜʠʤʝʥʟʠʿʝ, ʨʘʚʥʫ ʠ ʛʣʘʪʢʫ ʧʦʚʨʰʠʥʫ. 

ɿʘ ʧʦʨʘʚʥʘʚʘˁʝ ʜʨʚʝʪʘ ʢʦʨʠʩʪʝ ʩʝ ʨʘʟʣʠʯʠʪʝ ʚʨʩʪʝ ʨʝʥʜʘ. ʉʘʩʪʦʿʝ ʩʝ ʠʟ: ʢʫ˂ʠʰʪʘ 

(ʪʝʣʘ), ʥʦʞʘ (ʩʘ ʠ ʙʝʟ ʧʨʝʢʣʦʧʥʝ ʧʣʦʯʠʮʝ, ʢʣʠʥʘ ʠ ʜʨʰʢʝ ʟʘ ʚʦʹʝˁʝ ʨʝʥʜʘ. 

 

https://youtu.be/UmQdaWy3Pw0
https://youtu.be/au8ejou2VpE
https://youtu.be/zL3HTUKJvXs
https://youtu.be/mgQZLkTl1mk
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ʈʘʚʥʦ ʨʝʥʜʝ ʟʘ ʦʙʨʘʜʫ ʧʨʦʬʠʣʠʩʘʥʠʭ ʧʦʚʨʰʠʥʘ 

ʈʝʥʜʝ ʟʘ ʞʣʝʙʦʚʝ ʩʣʫʞʠ ʟʘ ʠʟʨʘʜʫ ʞʣʝʙʦʚʘ ʢʦʜ ʩʘʩʪʘʚˀʘˁʘ ʜʨʚʝʪʘ ʧʦ ʰʠʨʠʥʠ ʠ ʟʘ 

ʠʟʨʘʜʫ ʞʣʝʙʦʚʘ ʫ ʧʨʦʠʟʚʦʜˁʠ ʚʨʘʪʘ ʩʘ ʠʩʧʫʥʘʤʘ. 

ʉ ʦʙʟʠʨʦʤ ʜʘ ʫ ʧʨʘʢʩʠ ʠʤʘʤʦ ʧʦʪʨʝʙʝ ʟʘ ʠʟʨʘʜʦʤ ʞʣʝʙʦʚʘ ʨʘʟʥʠʭ ʰʠʨʠʥʘ, ʟʘ ʩʚʘʢʠ 

ʞʣʝʙ ʤʦʨʘʤʦ ʠʤʘʪʠ ʥʦʞ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʰʠʨʠʥʝ. 

 

 

 

ʅʘ ʦʚʠʤ ʣʠʥʢʦʚʠʤʘ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʘʣʘʪʠ ʟʘ ʨʝʥʜʠʩʘˁʝ (ʧʦʨʘʚʥʘʚʘˁʝ) ʢʦʿʠ ʩʝ 

ʫʧʦʪʨʝʙˀʘʚʘʿʫ ʧʨʠʣʠʢʦʤ ʨʫʯʥʝ ʦʙʨʘʜʝ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ. 

https://youtu.be/vTMxYVj1VIw  

https://youtu.be/meswetGirZY  

https://youtu.be/I_4KZzqpK2o  

https://youtu.be/ZY7OE31xTJ8  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʥʫ ʦʙʠʯʥʦʛ ʨʝʥʜʘ. 

2. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʥʫ ʨʘʚʥʦʛ ʨʝʥʜʘ ʟʘ ʦʙʨʘʜʫ ʧʨʦʬʠʣʠʩʘʥʠʭ ʧʦʚʨʰʠʥʘ. 

 

 

ɸʣʘʪ ʟʘ ʜʫʙˀʝˁʝ 

ʆʚʘʿ ʘʣʘʪ ʩʣʫʞʠ ʟʘ ʠʟʨʘʜʫ ʨʫʧʘ, ʯʝʧʦʚʘ, ʠʩʝʮʘˁʝ ʧʨʦʯʝʧʘ, ʠʩʝʮʘˁʝ ʟʫʙʘʮʘ ʢʦʜ 

ʫʛʘʦʥʠʭ ʚʝʟʘ 

ʋ ʘʣʘʪ ʟʘ ʜʫʙˀʝˁʝ ʩʧʘʜʘʿʫ: ʨʘʚʥʦ ʜʣʝʪʦ, ʜʫʙʘʯ. 

ʈʘʚʥʦ ʜʣʝʪʦ ʩʣʫʞʠ ʟʘ ʧʨʦʯʠʰ˂ʘʚʘˁʝ ʧʨʦʯʝʧʘ ʠ ʟʫʙʘʮʘ 

https://youtu.be/vTMxYVj1VIw
https://youtu.be/meswetGirZY
https://youtu.be/I_4KZzqpK2o
https://youtu.be/ZY7OE31xTJ8
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ɼʫʙʘʯ ʩʣʫʞʠ ʟʘ ʠʟʨʘʜʫ ʨʫʧʘ ʠ ʦʪʚʦʨʘ ʢʦʜ ʨʘʤʦʚʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʿʘ. ʈʘʟʣʠʢʫʿʝ ʩʝ ʦʜ 

ʨʘʚʥʦʛ ʜʣʝʪʘ ʧʦ ʪʦʤʝ ʰʪʦ ʤʫ ʿʝ ʜʝʙˀʠʥʘ ʚʝ˂ʘ ʦʜ ʰʠʨʠʥʝ ʠ ʥʝʤʘ ʚʨʘʪʘ, ʿʝʨ ʿʝ ʫ ʧʨʦʮʝʩʫ 

ʜʫʙˀʝˁʘ ʠʟʣʦʞʝʥ ʿʘʢʠʤ ʩʠʣʘʤʘ ʥʘ ʩʘʚʠʿʘˁʝ. 

ʇʦʯʝʚ ʦʜ ʦʰʪʨʠʮʝ ʧʨʝʤʘ ʰʠˀʢʫ ʰʠʨʠʥʘ ʩʝ ʩʤʘˁʫʿʝ, ʘ ʜʝʙˀʠʥʘ ʩʝ ʧʦʚʝ˂ʘʚʘ. ʆʚʘʢʘʚ 

ʦʙʣʠʢ ʦʤʦʛʫ˂ʘʚʘ ʩʠʛʫʨʥʠʿʠ ʨʘʜ ʠ ʧʦʚʝ˂ʘʚʘ ʫʯʠʥʘʢ ʠ ʢʚʘʣʠʪʝʪ ʦʙʨʘʜʝ. 

 

 

 

ʅʘ ʦʚʠʤ ʣʠʥʢʦʚʠʤʘ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʘʣʘʪʠ ʟʘ ʜʫʙˀʝˁʝ ʢʦʿʠ ʩʝ ʫʧʦʪʨʝʙˀʘʚʘʿʫ 

ʧʨʠʣʠʢʦʤ ʨʫʯʥʝ ʦʙʨʘʜʝ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ. 

https://youtu.be/Sz4nDvOMPE4  

https://youtu.be/buIekZmsXAU  

https://youtu.be/1HIEztcO4Yk  

https://youtu.be/mlhNCPHd5H0  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʥʫ ʨʘʚʥʦʛ ʜʣʝʪʘ. 

2. ʆʙʿʘʩʥʠʪʠ ʧʨʠʤʝʥʫ ʜʫʙʘʯʘ. 

 

2.8.6.  ɸʃɸʊ ɿɸ ɹʋʐɽɳɽ 

ʋ ʘʣʘʪ ʟʘ ʙʫʰʝˁʝ ʨʫʧʘ ʫ ʜʨʚʝʪʫ ʩʧʘʜʘʿʫ ʙʫʨʛʠʿʝ ʠ ʫʨʝʹʘʿʠ ʟʘ ʙʫʰʝˁʝ. ʈʫʯʥʝ ʙʫʨʛʠʿʝ 

ʩʘʩʪʦʿʝ ʩʝ ʠʟ ʨʫʯʠʮʝ ʠ ʪʝʣʘ. ʅʘ ʚʨʭʫ ʪʝʣʘ ʿʝ ʠʟʨʘʹʝʥ ʩʧʠʨʘʣʥʠ ʜʝʦ ʢʦʿʠ ʩʝ ʧʦʩʪʝʧʝʥʦ 

ʧʨʦʰʠʨʫʿʝ ʠ ʠʤʘ ʦʙʣʠʢ ʧʫʞʘ, ʧʘ ʩʝ ʦʚʝ ʙʫʨʛʠʿʝ ʥʘʟʠʚʘʿʫ ʠ ʧʫʞʘʩʪʝ ʙʫʨʛʠʿʝ. 

 

 

ʂʦʜ ʙʫʨʛʠʿʘ ʟʘ ʨʫʯʥʝ ʙʫʰʠʣʠʮʝ ʟʘʜˁʠ ʜʝʦ ʿʝ ʧʦʜʝʰʝʥ ʟʘ ʩʪʝʟʘˁʝ ʫ ʨʫʯʥʫ ʙʫʰʠʣʠʮʫ 

ʧʨʝʤʘ ʩʪʝʟʥʦʿ ʛʣʘʚʠ ʙʫʰʠʣʠʮʝ. 

https://youtu.be/Sz4nDvOMPE4
https://youtu.be/buIekZmsXAU
https://youtu.be/1HIEztcO4Yk
https://youtu.be/mlhNCPHd5H0
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ɿʤʠʿʘʩʪʘ ʙʫʨʛʠʿʘ ʠʟʨʘʹʫʿʝ ʩʝ ʦʜ ʯʝʣʠʢʘ. ʅʘ ʚʨʭʫ ʩʝ ʥʘʣʘʟʠ ʧʫʞʘʩʪʠ ʚʨʭ ʢʦʿʠ ʦʣʘʢʰʘʚʘ 

ʙʫʰʝˁʝ. 

 

ʂʦʤʙʠʥʦʚʘʥʘ ʙʫʨʛʠʿʘ ʩʣʫʞʠ ʟʘ ʙʫʰʝˁʝ ʨʫʧʘ ʫʟ ʠʩʪʦʚʨʝʤʝʥʦ ʧʨʦʰʠʨʠʚʘˁʝ ʥʘ 

ʫʣʘʰʥʦʤ ʜʝʣʫ ʨʫʧʝ. 

ʂʦʨʠʩʪʠ ʩʝ ʟʘ ʙʫʰʝˁʝ ʨʫʧʘ ʫ ʢʦʿʝ ʩʝ ʩʪʘʚˀʘʿʫ ʟʘʚʨʪˁʠ. 

 

 

ʄʘʰʠʥʩʢʝ ʙʫʨʛʠʿʝ ʩʣʫʞʝ ʟʘ ʙʫʰʝˁʝ ʨʫʧʘ ʧʦʤʦ˂ʫ ʨʫʯʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʙʫʰʠʣʠʮʘ. 

ʉʘʩʪʦʿʝ ʩʝ ʠʟ ʪʨʠ ʜʝʣʘ: ʛʣʘʚʝ, ʚʨʘʪʘ ʠ ʪʝʣʘ. ʅʘ ʪʝʣʫ ʩʝ ʥʘʣʘʟʠ ʿʝʜʘʥ ʠʣʠ ʚʠʰʝ ʞˀʝʙʦʚʘ ʟʘ 

ʠʟʙʘʮʠʚʘˁʝ ʩʪʨʫʛʦʪʠʥʝ. 

ʂʦʜ ʦʚʠʭ ʙʫʨʛʠʿʘ ʞʣʝʙʦʚʠ ʤʦʛʫ ʙʠʪʠ ʧʨʘʚʠ ʠ ʩʧʠʨʘʣʥʠ. ɹʫʰʝˁʝ ʙʫʨʛʠʿʦʤ ʤʦʞʝ ʩʝ 

ʚʨʰʠʪʠ ʥʘ ʜʚʘ ʥʘʯʠʥʘ, ʠ ʪʦ: ʜʘ ʩʝ ʙʫʨʛʠʿʘ ʧʦʩʪʘʚʠ ʫ ʫʨʝʹʘʿ ʟʘ ʨʫʯʥʦ ʙʫʰʝˁʝ ʠʣʠ ʫ ʨʫʯʥʫ 

ʝʣʝʢʪʨʠʯʥʫ ʙʫʰʠʣʠʮʫ. 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʆʧʠʩʘʪʠ ʟʤʠʿʘʩʪʫ ʙʫʨʛʠʿʫ. 

2. ʆʧʠʩʘʪʠ ʤʘʰʠʥʩʢʫ ʙʫʨʛʠʿʫ. 

3. ʆʧʠʩʘʪʠ ʨʫʯʥʫ ʙʫʰʠʣʠʮʫ ʩʘ ʩʧʠʨʘʣʦʤ. 

 

2.8.7.  ɸʃɸʊ ɿɸ ʉʊɽɿɸɳɽ 

ɿʘ ʩʪʝʟʘˁʝ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʟʘ ʨʘʜʥʠ ʩʪʦ, ʟʘ ʤʝʹʫʩʦʙʥʦ ʩʧʘʿʘˁʝ ʜʨʚʝʪʘ ʧʦ ʰʠʨʠʥʠ, ʥʘ 

ʫʛʣʫ, ʩʘʩʪʘʚˀʘˁʝ ʨʘʤʦʚʘ ʠ ʤʦʥʪʘʞʫ ʩʣʫʞʝ ʥʘʤ ʩʪʝʛʝ. 
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2.8.8.  ʇʆʄʆɴʅʀ ɸʃɸʊ 

ɼʨʚʝʥʠ ʯʝʢʠ˂ ʩʣʫʞʠ ʟʘ ʫʜʘʨʘˁʝ ʧʦ ʜʨʰʮʠ ʘʣʘʪʘ ʢʦʜ ʦʙʨʘʜʝ ʜʨʚʝʪʘ ʜʫʙˀʝˁʝʤ. 

ʀʟʨʘʹʫʿʝ ʩʝ ʫ ʨʘʟʣʠʯʠʪʠʤ ʦʙʣʠʮʠʤʘ ʠ ʚʝʣʠʯʠʥʘʤʘ ʦʜ ʛʨʘʙʦʚʦʛ ʠ ʙʫʢʦʚʦʛ ʜʨʚʝʪʘ. 

 

 

 

ʅʘ ʦʚʦʤ ʣʠʥʢʫ ʤʦʛʫ ʩʝ ʚʠʜʝʪʠ ʨʫʯʥʠ ʘʣʘʪʠ ʠ ʧʨʠʙʦʨ ʢʦʿʠ ʩʝ ʥʘʿʯʝʰ˂ʝ ʢʦʨʠʩʪʝ 

ʧʨʠʣʠʢʦʤ ʨʫʯʥʝ ʦʙʨʘʜʝ ʤʘʩʠʚʥʦʛ ʜʨʚʝʪʘ ʠ ʤʘʪʝʨʠʿʘʣʘ ʥʘ ʙʘʟʠ ʜʨʚʝʪʘ. 

https://www.youtube.com/watch?v=LKvyJ4CrvDQ  

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ɼʘʪʠ ʦʙʿʘʰˁʝˁʝ ʟʘ ʧʨʠʙʦʨ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʧʨʠʣʠʢʦʤ ʨʫʯʥʝ ʦʙʨʘʜʝ ʜʨʚʝʪʘ. 

2. ɼʘʪʠ ʦʙʿʘʰˁʝˁʝ ʟʘ ʘʣʘʪ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʧʨʠʣʠʢʦʤ ʨʫʯʥʝ ʦʙʨʘʜʝ ʜʨʚʝʪʘ. 

3. ɼʘʪʠ ʦʙʿʘʰˁʝˁʝ ʟʘ ʧʦʤʦ˂ʥʠ ʘʣʘʪ ʢʦʿʠ ʩʝ ʢʦʨʠʩʪʠ ʧʨʠʣʠʢʦʤ ʨʫʯʥʝ ʦʙʨʘʜʝ ʜʨʚʝʪʘ. 

 

 

2.8.9.  ʈʋʏʅʆ ɹʈʋʐɽɳɽ ɼʈɺɽʊɸ 

ʇʦʜ ʙʨʫʰʝˁʝʤ ʧʦʜʨʘʟʫʤʝʚʘʤʦ ʢʦʥʘʯʥʦ ʜʠʤʝʥʟʠʦʥʠʩʘˁʝ ʝʣʝʤʝʥʘʪʘ ʠ ʧʦʜʩʢʣʦʧʦʚʘ 

ʥʘ ʢʦʥʘʯʥʫ ʜʝʙˀʠʥʫ. 

ʎʠˀ ʙʨʫʰʝˁʘ ʿʝ ʜʘ ʧʦʚʨʰʠʥʘ ʙʫʜʝ ʨʘʚʥʘ ʠ ʛʣʘʪʢʘ, ʰʪʦ ʟʥʘʯʠ ʧʨʠʧʨʝʤˀʝʥʘ ʟʘ 

ʧʦʚʨʰʠʥʩʢʫ ʦʙʨʘʜʫ. 

 

   

 

ʇʨʝʤʘ ʦʙʣʠʢʫ ʧʨʝʜʤʝʪʘ ʨʘʜʘ ʙʨʫʰʝˁʝ ʩʝ ʤʦʞʝ ʧʦʜʝʣʠʪʠ ʥʘ ʙʨʫʰʝˁʝ ʨʘʚʥʠʭ ʠ 

ʙʨʫʰʝˁʝ ʝʣʝʤʝʥʘʪʘ ʠ ʩʢʣʦʧʦʚʘ ʥʝʧʨʘʚʠʣʥʦʛ ʟʘʦʙˀʝʥʦʛ ʦʙʣʠʢʘ. 

 

https://www.youtube.com/watch?v=LKvyJ4CrvDQ
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 ʊʝʭʥʦʣʦʰʢʠ ʧʨʦʮʝʩ ʙʨʫʰʝˁʘ ʠʟʚʦʜʠ ʩʝ ʨʘʟʣʠʯʠʪʠʤ ʙʨʫʩʥʠʤ ʩʨʝʜʩʪʚʠʤʘ. ʆʩʥʦʚʝ ʟʘ 

ʙʨʫʩʥʘ ʩʨʝʜʩʪʚʘ ʨʘʜʝ ʩʝ ʦʜ ʧʘʧʠʨʘ ʠ ʧʣʘʪʥʘ. 

ɹʨʫʩʥʘ ʟʨʥʘ ʤʦʛʫ ʙʠʪʠ ʧʨʠʨʦʜʥʘ ʠ ʚʝʰʪʘʯʢʘ. ɿʨʥʘ ʩʝ ʫʩʠʪˁʘʚʘʿʫ ʠ ʣʝʧʝ ʥʘ ʦʩʥʦʚʫ. 

ʌʠʥʦ˂ʘ ʙʨʫʩʥʦʛ ʩʨʝʜʩʪʚʘ ʟʘʚʠʩʠ ʦʜ ʙʨʦʿʘ ʟʨʥʘ ʥʘ ʿʝʜʠʥʠʮʠ ʧʦʚʨʰʠʥʝ. ʅʘ ʦʩʥʦʚʫ ʪʦʛʘ 

ʙʨʫʩʥʘ ʩʨʝʜʩʪʚʘ ʩʝ ʦʙʝʣʝʞʘʚʘʿʫ ʙʨʦʿʝʚʠʤʘ 40, 60, 80, 100, 120, 160, 180, 220, 240 ï 600. 

 

 

 

ɹʨʫʰʝˁʝ ʤʦʞʝ ʙʠʪʠ ʨʫʯʥʦ ʠʣʠ ʧʦʤʦ˂ʫ ʝʣʝʢʪʨʠʯʥʝ ʙʨʫʩʠʣʠʮʝ. 

ʈʫʯʥʦ ʙʨʫʰʝˁʝ ʤʦʞʝʤʦ ʠʟʚʦʜʠʪʠ ʩ ʙʨʫʩʥʠʤ ʩʨʝʜʩʪʚʠʤʘ, ʢʦʨʠʩʪʝ˂ʠ ʙʨʫʩʥʫ ʧʘʢʥʫ 

ʠʟʨʘʹʝʥʫ ʦʜ ʤʝʢʦʛ ʜʨʚʝʪʘ ʠʣʠ ʧʣʫʪʝ ʢʘʦ ʠ ʢʦʤʙʠʥʘʮʠʿʫ ʧʣʫʪʝ ʠ ʜʨʚʝʪʘ ʟʘ ʠʟʨʘʜʫ ʧʘʢʥʝ. 
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ɹʨʫʰʝˁʝ ʤʦʞʝ ʙʠʪʠ ʫʟʜʫʞʥʦ, ʧʦʧʨʝʯʥʦ ʠ ʢʦʩʦ ʫ ʦʜʥʦʩʫ ʥʘ ʩʤʝʨ ʚʣʘʢʘʥʘ. 

ɽʬʝʢʘʪ ʙʨʫʰʝˁʘ ʿʝ ʥʘʿʚʝ˂ʠ ʢʦʜ ʧʦʧʨʝʯʥʦʛ ʙʨʫʰʝˁʘ, ʘʣʠ ʪʘʢʦ ʥʘʩʪʘʿʫ ʧʦʧʨʝʯʥʝ 

ʦʛʨʝʙʦʪʠʥʝ (ʨʠʩʝʚʠ) ʢʦʿʝ ʩʝ ʢʘʩʥʠʿʝ ʪʝʰʢʦ ʦʪʢʣʘˁʘʿʫ. 

ʂʦʜ ʫʟʜʫʞʥʦʛ ʙʨʫʰʝˁʘ ʝʬʝʢʘʪ ʿʝ ʤʘʣʠ, ʘʣʠ ʦʩʪʘʿʫ ʥʘʿʤʘˁʝ ʚʠʜˀʠʚʠ ʪʨʘʛʦʚʠ ʦʙʨʘʜʝ. 

ʋ ʧʨʦʠʟʚʦʜˁʠ ʩʝ ʤʦʨʘ ʫʪʚʨʜʠʪʠ ʨʝʜʦʩʣʝʜ ʩʤʝˁʠʚʘˁʘ ʢʨʫʧʥʦ˂ʝ ʙʨʫʩʥʠʭ ʟʨʥʘ. ɿʘ 

ʙʨʫʰʝˁʝ ʜʨʚʝʪʘ ʤʦʞʝ ʩʝ ʧʨʝʧʦʨʫʯʠʪʠ ʢʦʨʠʰ˂ʝˁʝ ʩʣʝʜʝ˂ʠʭ ʢʨʫʧʥʦ˂ʘ ʙʨʫʩʥʠʭ ʟʨʥʘ 

(ʥʫʤʝʨʘʮʠʿʘ ʙʨʫʩʥʦʛ ʧʘʧʠʨʘ): ʟʘ ʧʨʚʦ ʙʨʫʰʝˁʝ (ʧʨʝʜʙʨʫʰʝˁʝ) ʧʘʧʠʨ N  80, ʟʘ ʜʨʫʛʦ 

ʙʨʫʰʝˁʝ ʧʘʧʠʨ N  120 - 150 ʠ ʟʘ ʟʘʚʨʰʥʦ (ʬʠʥʦ) ʙʨʫʰʝˁʝ ʧʘʧʠʨ N  150 ï 180. 

ʈʫʯʥʝ ʙʨʫʩʠʣʠʮʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʨʘʟʣʠʯʠʪʝ ʧʦʧʨʘʚʢʝ, ʢʘʦ ʠ ʫ ʟʘʥʘʪʩʢʦʿ ʧʨʦʠʟʚʦʜˁʠ. 

ʄʦʛʫ ʙʠʪʠ ʦʩʮʠʣʘʪʦʨʥʝ (ʚʠʙʨʘʮʠʦʥʝ), ʪʨʘʯʥʝ, ʪʘˁʠʨʘʩʪʝ. 

ʂʦʥʪʘʢʪʥʠ ʝʣʝʤʝʥʘʪ ʢʦʜ ʨʫʯʥʠʭ ʙʨʫʩʠʣʠʮʘ ʿʝ ʢʦʥʪʘʢʪʥʘ ʧʘʧʫʯʘ ʠʣʠ ʨʘʚʥʠ ʢʦʥʪʘʢʪʥʠ 

ʜʠʩʢ ʪʘʢʦ ʜʘ ʩʝ ʤʦʛʫ ʢʦʨʠʩʪʠʪʠ ʟʘ ʙʨʫʰʝˁʝ ʩʘʤʦ ʨʘʚʥʠʭ ʧʦʚʨʰʠʥʘ. 

 

  

 

ʂʦʜ ʚʠʙʨʘʮʠʦʥʠʭ ʨʫʯʥʠʭ ʙʨʫʩʠʣʠʮʘ, ʙʨʫʩʥʠ ʧʘʧʠʨ ʩʪʘʚˀʘ ʩʝ ʥʘ ʚʠʙʨʘʮʠʦʥʫ ʧʣʦʯʫ 

(ʧʘʧʫʯʫ) ʠ ʫʯʚʨʰ˂ʫʿʝ ʢʣʝʤʘʤʘ. 
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ʈʫʯʥʝ ʪʨʘʯʥʝ ʙʨʫʩʠʣʠʮʝ ʠʤʘʿʫ ʙʝʩʢʦʥʘʯʥʫ ʙʨʫʩʥʫ ʪʨʘʢʫ, ʢʦʿʘ ʿʝ ʧʨʝʙʘʯʝʥʘ ʧʨʝʢʦ ʜʚʘ 

ʢʘʠʰʥʠʢʘ (ʧʦʛʦʥʩʢʦʛ ʠ ʟʘʪʝʟʥʦʛ), ʘ ʢʦʥʪʘʢʪ ʩʘ ʧʦʚʨʰʠʥʦʤ ʦʩʪʚʘʨʫʿʝ ʩʝ ʧʨʝʢʦ ʢʦʥʪʘʢʪʥʝ 

ʧʘʧʫʯʝ. 

  

 

ʂʦʜ ʨʫʯʥʠʭ ʪʘˁʠʨʘʩʪʠʭ ʙʨʫʩʠʣʠʮʘ ʩʘʤʦʣʝʧˀʠʚʘ ʙʨʫʩʥʘ ʪʨʘʢʘ ʢʨʫʞʥʦʛ ʦʙʣʠʢʘ 

ʧʦʩʪʘʚˀʘ ʩʝ ʥʘ ʝʣʘʩʪʠʯʥʠ (ʛʫʤʝʥʠ) ʪʘˁʠʨ, ʢʦʿʠ ʩʝ ʦʢʨʝ˂ʝ ʧʦʛʦˁʝʥ, ʥʘʿʯʝʰ˂ʝ, 

ʢʦʤʧʨʠʤʦʚʘʥʠʤ ʚʘʟʜʫʭʦʤ. 

 

  
 

 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʝ ʧʦʚʨʰʠʥʝ ʜʨʚʝʪʘ ʤʦʛʫ ʜʘ ʩʝ ʨʫʯʥʦ ʙʨʫʩʝ? 

2. ʂʘʢʦ ʤʦʞʝ ʜʘ ʩʝ ʨʫʯʥʦ ʙʨʫʩʠ ʫ ʦʜʥʦʩʫ ʥʘ ʩʤʝʨ ʚʣʘʢʘʥʘ ʜʨʚʝʪʘ? 

3. ʂʘʢʚʝ ʤʦʛʫ ʙʠʪʠ ʨʫʯʥʝ ʝʣʝʢʪʨʠʯʥʝ ʙʨʫʩʠʣʠʮʝ? 

4. ʂʦʿʝ ʙʨʫʩʥʦ ʩʨʝʜʩʪʚʦ ʩʝ ʧʦʩʪʘʚˀʘ ʥʘ ʨʫʯʥʫ ʪʨʘʯʥʫ ʙʨʫʩʠʣʠʮʫ? 

5. ʂʦʿʝ ʙʨʫʩʥʦ ʩʨʝʜʩʪʚʦ ʩʝ ʧʦʩʪʘʚˀʘ ʥʘ ʨʫʯʥʫ ʪʘˁʠʨʘʩʪʫ ʙʨʫʩʠʣʠʮʫ? 
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3.  ʇʆɼɽʐɸɺɸɳɽ CNC ʄɸʐʀʅɽ ɿɸ ʆɹʈɸɼʋ 

 ʄɸʊɽʈʀɱɸʃɸ ʆɼ ɼʈɺɽʊɸ ʀ ʄɸʊɽʈʀɱɸʃɸ 

 ʉʃʀʏʅʀʍ ɼʈɺɽʊʋ 

3.1.  ʇʆʏɽʊɸʂ ʈɸɼɸ ʋ ʇʈʆɻʈɸʄʋ SOLIDWORKS  

ɼʚʘʧʫʪ ʧʨʠʪʠʩʥʠʪʝ ʠʢʦʥʠʮʫ ʧʨʦʛʨʘʤʘ SolidWorks, ʩʠʩʪʝʤ ˂ʝ ʩʝ ʧʨʠʧʨʝʤʠʪʠ ʟʘ 

ʧʦʢʨʝʪʘˁʝ ʠ, ʧʦʩʣʝ ʠʟʚʝʩʥʦʛ ʚʨʝʤʝʥʘ, ʥʘ ʝʢʨʘʥʫ ˂ʝ ʩʝ ʧʦʿʘʚʠʪʠ ʧʨʦʟʦʨ ʧʨʦʛʨʘʤʘ 

SolidWorks ʩʘ ʦʢʥʦʤ ʧʦʩʣʦʚʘ SolidWorks Resources ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ. ʊʘʿ ʧʨʦʟʦʨ ʩʝ 

ʢʦʨʠʩʪʠ ʟʘ ʦʪʚʘʨʘˁʝ ʥʦʚʝ ʠʣʠ ʧʦʩʪʦʿʝ˂ʝ ʜʘʪʦʪʝʢʝ. 

ɸʢʦ ʩʝ ʦʢʥʦ SolidWorks Resources ʥʝ ʦʪʚʦʨʠ ʘʫʪʦʤʘʪʩʢʠ, ʦʪʚʦʨʠʪʝ ʛʘ ʪʘʢʦ ʰʪʦ ˂ʝʪʝ 

ʧʨʠʪʠʩʥʫʪʠ ʜʫʛʤʝ SolidWorks Resources ʥʘ ʜʝʩʥʦʿ ʩʪʨʘʥʠ ʧʨʦʟʦʨʘ. ʇʨʝʢʦ ʪʦʛ ʦʢʥʘ ʤʦʞʝʪʝ 

ʠ ʦʪʚʘʨʘʪʠ ʫʧʫʪʩʪʚʘ ʩʘ ʠʥʪʝʨʥʝʪʘ ʠ ʧʦʩʝ˂ʠʚʘʪʠ ʚʝʙ ʣʦʢʘʮʠʿʝ SolidWorks - ʦʚʠʭ 

ʧʘʨʪʥʝʨʩʢʠʭ ʢʦʤʧʘʥʠʿʘ. 

 

 

ɼʘ ʙʠʩʪʝ ʫ ʧʨʦʛʨʘʤʫ SolidWorks ʟʘʧʦʯʝʣʠ ʥʦʚ ʜʦʢʫʤʝʥʪ, ʠʟʘʙʝʨʠʪʝ ʦʧʮʠʿʫ New 

Document ʩ ʧʦʪʧʘʥʦʘ Getting Started ʫ ʦʢʥʫ ʧʦʩʣʦʚʘ SolidWorks Resources; ʧʨʠʢʘʟʘ˂ʝ ʩʝ 

ʦʢʚʠʨ ʟʘ ʜʠʿʘʣʦʛ New SolidWorks Document. 

ʆʚʘʿ ʦʢʚʠʨ ʟʘ ʜʠʿʘʣʦʛ ʦʪʚʘʨʘ ʩʝ ʠ ʢʘʜʘ ʧʨʠʪʠʩʥʝʪʝ ʜʫʛʤʝ New ʥʘ ʧʘʣʝʪʠ Menu Bar. 

ɿʘʧʦʯʠˁʘˁʝ ʥʦʚʦʛ ʜʦʢʫʤʝʥʪʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 
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ʇʨʦʟʦʨ SolidWorks-ʘ 

 

ɻʣʘʚʥʠ ʝʣʝʤʝʥʪʠ ʠʥʪʝʨʬʝʿʩʘ SolidWorksa ʩʫ ʛʨʘʬʠʯʢʠ ʧʨʦʟʦʨ, ʛʜʝ ʩʝ ʦʜʠʛʨʘʚʘʿʫ ʩʚʝ 

ʘʢʮʠʿʝ, FeatureManager, ʢʦʿʠ ʣʠʩʪʘ ʩʚʝ ʬʫʥʢʮʠʿʝ ʫ ʜʝʣʫ, PropertyManager, ʛʜʝ ʩʝ ʜʝʰʘʚʘ 

ʚʝ˂ʠʥʘ ʫʥʦʩʘ ʧʦʜʘʪʘʢʘ, ʠ CommandManager/ʣʠʥʠʿʝ ʩʘ ʘʣʘʪʢʘʤʘ, ʛʜʝ ʤʦʞʝʪʝ ʜʘ 

ʧʨʠʩʪʫʧʠʪʝ ʚʝ˂ʠʥʠ ʢʦʤʘʥʜʠ ʧʨʦʛʨʘʤʘ. 

CommandManager ʿʝ ʧʦʜʨʫʯʿʝ ʠʥʪʝʨʬʝʿʩʘ ʢʦʿʝ ʤʦʞʝʪʝ ʜʘ ʫʧʦʪʨʝʙʠʪʝ ʜʘ ʙʠʩʪʝ 

ʫʰʪʝʜʝʣʠ ʧʨʦʩʪʦʨ ʢʦʿʠ ʪʨʘʜʠʮʠʦʥʘʣʥʦ ʢʦʨʠʩʪʝ ʣʠʥʠʿʝ ʩʘ ʘʣʘʪʢʘʤʘ. ɳʝʛʦʚʘ ʛʣʘʚʥʘ ʤʠʩʠʿʘ 

ʿʝ ʜʘ ʦʤʦʛʫ˂ʠ ʣʘʢ ʧʨʠʩʪʫʧ ʩʚʠʤ ʣʠʥʠʿʘʤʘ ʩʘ ʘʣʘʪʢʘʤʘ, ʧʘ ʯʘʢ ʠ ʧʨʠʩʪʫʧ ʧʨʠʣʘʛʦʹʝʥʠʤ 

ʛʨʫʧʘʤʘ ʠʢʦʥʠʮʘ ʢʦʿʝ ʥʠʩʫ ʜʦʩʪʫʧʥʝ ʫ ʩʪʘʥʜʘʨʜʥʦʿ ʣʠʥʠʿʠ ʩʘ ʘʣʘʪʢʘʤʘ, ʙʝʟ ʛʦʤʠʣʘˁʘ 

ʣʠʥʠʿʘ ʩʘ ʘʣʘʪʢʘʤʘ ʥʘ ʝʢʨʘʥʫ. 

 

 

 

FeatureManager design tree - ʩʘʜʨʞʠ ʣʠʩʪʫ ʩʪʨʫʢʪʫʨʘ ʜʝʣʦʚʘ, ʩʢʣʦʧʘ ʠʣʠ ʨʘʜʠʦʥʠʯʢʦʛ 

ʮʨʪʝʞʘ. 



 

64 

˜̘̑̉̑̔̎̉̋ ̈́ ̐̏̌́̈̎̉̋̆ ̖̏̅̏̂̑̆̎̉ ̏̂̔̋́ ̋̑̏̈ ̐̏̒̓̔̐́̋ ˶˜˛ˍ ̈́ ̗̪̋̃́̌̉̉̋́̉̔̕  ˞̓̏̌́̑ 

PropertyManager - ʦʙʝʟʙʝʹʫʿʝ ʘʣʪʝʨʥʘʪʠʚʥʠ ʥʘʯʠʥ ʩʢʠʮʠʨʘˁʘ ʠʣʠ ʜʨʫʛʫ ʠʥʪʝʨʘʢʮʠʿʫ 

ʩʘ ʘʧʣʠʢʘʮʠʿʦʤ SolidWorksa - ʘ. 

ConfigurationManager - ʩʨʝʜʩʪʚʦ ʟʘ ʢʨʝʠʨʘˁʝ, ʠʟʙʦʨ ʠ ʧʨʝʛʣʝʜ ʚʠʰʝʩʪʨʫʢʠʭ 

ʢʦʥʬʠʛʫʨʘʮʠʿʘ ʜʝʣʦʚʘ ʠ ʩʢʣʦʧʦʚʘ ʫ ʜʦʢʫʤʝʥʪʫ. 

DimXpertManager - ʧʦʤʘʞʝ ʧʨʠ ʜʠʤʝʥʟʠʦʥʠʩʘˁʫ ʠ ʦʟʥʘʯʘʚʘˁʫ ʪʦʣʝʨʘʥʮʠʿʘ 

ʥʘʮʨʪʘʥʠʭ ʜʝʣʦʚʘ. 

 

 

ʇʘʣʝʪʘ ʤʝʥʠʿʘ ʠ ʛʣʘʚʥʠ ʤʝʥʠʿʠ ʧʨʦʛʨʘʤʘ SolidWorks 

 

ʋ SolidWorks - ʫ, ʧʨʦʩʪʦʨ ʟʘ ʨʘʜ ʿʝ ʧʦʚʝ˂ʘʥ ʪʘʢʦ ʰʪʦ ʩʫ ʛʨʫʧʠʩʘʥʝ ʘʣʘʪʢʝ ʩʘ ʩʣʠʯʥʠʤ 

ʬʫʥʢʮʠʿʘʤʘ ʠ ʥʘʤʝʥʘʤʘ. 

ɸʣʘʪʢʝ ʩ ʧʘʣʝʪʝ Standard ʜʦʩʪʫʧʥʝ ʩʫ ʠ ʥʘ ʧʘʣʝʪʠ ʤʝʥʠʿʘ (Menu Bar). ʊʘ ʧʘʣʝʪʘ ʩʝ 

ʥʘʣʘʟʠ ʠʟʥʘʜ ʧʨʦʩʪʦʨʘ ʟʘ ʮʨʪʘˁʝ. 

ʂʘʜʘ ʧʦʩʪʘʚʠʪʝ ʧʦʢʘʟʠʚʘʯ ʤʠʰʘ ʥʘ ʣʦʛʦʪʠʧ SolidWorks - ʘ ʫ ʛʦʨˁʝʤ ʣʝʚʦʤ ʫʛʣʫ 

ʝʢʨʘʥʘ, ʧʦʿʘʚʠ˂ʝ ʩʝ ʢʘʩʢʘʜʥʠ ʤʝʥʠʿʠ. ɸʢʦ ʭʦ˂ʝʪʝ ʜʘ ʦʩʪʘʥʫ ʦʪʚʦʨʝʥʠ ʠ ʥʘʢʦʥ ʰʪʦ 

ʩʢʣʦʥʠʪʝ ʧʦʢʘʟʠʚʘʯ ʤʠʰʘ, ʧʨʠʪʠʩʥʠʪʝ ʜʫʛʤʝ ʩʘ ʩʣʠʯʠʮʦʤ ʧʨʠʙʘʜʘʯʝ. 

 

 

ʇʘʣʝʪʘ ʤʝʥʠʿʘ (Menu Bar) 

 

 

ɻʣʘʚʥʠ ʤʝʥʠʿʠ ʧʨʦʛʨʘʤʘ SolidWorks 

 

ʂʦʤʘʥʜʥʠ ʧʘʥʦ ʟʘ ʩʢʠʮʝ (Sketch CommandManager) 

ʆʚʘʿ ʢʦʤʘʥʜʥʠ ʧʘʥʦ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʧʨʝʣʘʟʘʢ ʫ 2D ʠ 3D ʦʢʨʫʞʝˁʝ ʟʘ ʩʢʠʮʠʨʘˁʝ ʠ ʟʘ 

ʠʟʣʘʟʘʢ ʠʟ ˁʠʭ. ɸʣʘʪʢʝ ʩʘ ʦʚʦʛ ʧʘʥʦʘ ʩʣʫʞʝ ʟʘ ʮʨʪʘˁʝ ʩʢʠʮʘ ʪʠʧʩʢʠʭ ʦʙʣʠʢʘ. 

Sketch CommandManager ʢʦʨʠʩʪʠ ʩʝ ʠ ʟʘ ʜʦʜʘʚʘˁʝ ʨʝʣʘʮʠʿʘ (ʣʦʛʠʯʢʠʭ ʦʧʝʨʘʮʠʿʘ) ʠ 

ʧʘʤʝʪʥʠʭ ʢʦʪʘ (ʝʥʛʣ. smart dimensions) ʩʢʠʮʠʨʘʥʠʤ ʦʙʿʝʢʪʠʤʘ. 
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ʂʦʤʘʥʜʥʠ ʧʘʥʦ ʟʘ ʪʠʧʩʢʝ ʦʙʣʠʢʝ (Features CommandManager) 

 

ʆʚʦ ʿʝ ʿʝʜʘʥ ʦʜ ʥʘʿʚʘʞʥʠʿʠʭ ʢʦʤʘʥʜʥʠʭ ʧʘʥʦʘ ʫ ʨʝʞʠʤʫ Part. ʂʘʜʘ ʟʘʚʨʰʠʪʝ ʩʢʠʮʫ, 

ʤʦʨʘʪʝ ʜʘ ʿʝ ʧʦʤʦ˂ʫ ʘʣʘʪʢʠ ʟʘ ʤʦʜʝʣʦʚʘˁʝ ʢʦʥʚʝʨʪʫʿʝʪʝ ʫ ʪʟʚ. ʪʠʧʩʢʠ ʦʙʣʠʢ. 

ʅʘ ʧʘʥʦʫ Features CommandManager ʧʦʩʪʦʿʝ ʩʚʝ ʦʧʮʠʿʝ ʟʘ ʤʦʜʝʣʦʚʘˁʝ ʧʫʥʠʭ ʪʝʣʘ 

ʢʦʿʝ ʿʝ ʟʘʩʥʦʚʘʥʦ ʥʘ ʪʠʧʩʢʠʤ ʦʙʣʠʮʠʤʘ. 

 

 

ʂʦʤʘʥʜʥʠ ʧʘʥʦ ʟʘ ʢʦʪʠʨʘˁʝ (DimXpert CommandManager) 

ʆʚʘʿ ʢʦʤʘʥʜʥʠ ʧʘʥʦ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʜʦʜʘʚʘˁʝ ʢʦʪʘ ʠ ʪʦʣʝʨʘʥʮʠʿʘ ʪʠʧʩʢʠʤ ʦʙʣʠʮʠʤʘ 

ʜʝʣʘ. 

 

 

ʂʦʤʘʥʜʥʠ ʧʘʥʦ ʟʘ ʧʨʦʮʝʥʝ (Evaluate CommandManager) 

ʆʚʘʿ ʧʘʥʦ ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʤʝʨʝˁʝ ʨʘʩʪʦʿʘˁʘ ʠʟʤʝʹʫ ʜʚʘ ʝʣʝʤʝʥʪʘ, ʜʦʜʘʚʘˁʝ ʿʝʜʥʘʯʠʥʘ 

ʜʠʟʘʿʥʫ, ʠʟʨʘʯʫʥʘʚʘˁʝ ʩʚʦʿʩʪʘʚʘ ʤʘʩʝ ʧʫʥʦʛ ʤʦʜʝʣʘ ʠʪʜ. 

 

 

ʇʨʠʨʫʯʥʘ ʧʘʣʝʪʘ ʘʣʘʪʢʠ 

 

ʆʚʘ ʧʘʣʝʪʘ ʘʣʘʪʢʠ ʩʝ ʦʪʚʘʨʘ ʢʘʜʘ ʠʟʘʙʝʨʝʪʝ ʪʠʧʩʢʠ ʦʙʣʠʢ ʠʣʠ ʦʙʿʝʢʘʪ ʠ ʥʝ ʧʦʤʝʨʘʪʝ 

ʤʠʰʘ. ʇʨʠʨʫʯʥʘ ʧʘʣʝʪʘ ʘʣʘʪʢʠ (ʝʥʛʣ. Popup toolbar) ʩʝ ʦʪʚʘʨʘ ʢʘʜʘ ʠʟʘʙʝʨʝʪʝ ʥʝʢʠ ʪʠʧʩʢʠ 

ʦʙʣʠʢ. 

ʊʘ ʧʘʣʝʪʘ ʥʝʩʪʘʿʝ ʘʢʦ ʩʢʣʦʥʠʪʝ ʢʫʨʩʦʨ ʩʘ ʠʟʘʙʨʘʥʦʛ ʪʠʧʩʢʦʛ ʦʙʣʠʢʘ ʠʣʠ ʦʙʿʝʢʪʘ. 

 

ʇʘʣʝʪʘ View (Heads - Up) 

ʋ SolidWorks - ʫ, ʥʝʢʝ ʘʣʘʪʢʝ ʟʘ ʧʨʠʢʘʟ ʛʨʫʧʠʩʘʥʝ ʩʫ ʠ ʧʨʠʢʘʟʘʥʝ ʫ ʦʙʣʠʢʫ ʧʘʣʝʪʝ 

ʘʣʘʪʢʠ ʫʥʫʪʘʨ ʧʨʦʩʪʦʨʘ ʟʘ ʮʨʪʘˁʝ. ʊʘ ʧʘʣʝʪʘ ʘʣʘʪʢʠ ʟʦʚʝ ʩʝ View (Heads - Up). 
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ʆʚʘ ʣʠʥʠʿʘ ʩʘ ʘʣʘʪʢʘʤʘ ʿʝ ʦʛʨʘʥʠʯʝʥʘ ʩʘʤʦ ʥʘ ʠʢʦʥʠʮʝ ʣʠʥʠʿʘ ʩʘ ʘʣʘʪʢʘʤʘ View ʠʣʠ 

Standard View. 

ʄʦʞʝʪʝ ʜʘ ʿʝ ʧʦʜʝʩʠʪʝ ʪʘʢʦ ʰʪʦ ˂ʝʪʝ ʢʣʠʢʥʫʪʠ ʥʘ ˁʫ ʜʝʩʥʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ ʠ 

ʩʝʣʝʢʪʦʚʘʪʠ ʠʣʠ ʜʝʩʝʣʝʢʪʦʚʘʪʠ ʘʣʘʪʢʝ ʢʦʿʝ ʞʝʣʠʪʝ. 

 

ʂʦʥʪʝʢʩʪʥʝ ʢʨʫʞʥʝ ʧʘʣʝʪʝ 

ʂʘʜʘ ʫ SolidWorks - ʫ ʧʨʠʪʠʩʥʝʪʝ ʜʝʩʥʠ ʪʘʩʪʝʨ ʤʠʰʘ ʠ ʧʦʚʫʯʝʪʝ ʢʫʨʩʦʨ ʫ ʙʠʣʦ ʢʦʤ 

ʧʨʘʚʮʫ, ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʘʣʘʪʢʝ ˂ʝ ʩʝ ʧʨʠʢʘʟʘʪʠ ʥʘ ʢʨʫʞʥʦʿ ʢʦʥʪʝʢʩʪʥʦʿ ʧʘʣʝʪʠ. 

ʅʘʢʦʥ ʰʪʦ ʩʝ ʘʣʘʪʢʝ ʧʨʠʢʘʞʫ, ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʠʟʥʘʜ ʦʜʨʝʹʝʥʝ ʘʣʘʪʢʝ ʜʘ ʙʠʩʪʝ ʿʝ 

ʘʢʪʠʚʠʨʘʣʠ. ʇʦʜʨʘʟʫʤʝʚʘʥʦ ˂ʝ ʙʠʪʠ ʧʨʠʢʘʟʘʥʝ ʯʝʪʠʨʠ ʘʣʘʪʢʝ. 

ʂʨʫʞʥʫ ʧʘʣʝʪʫ ʤʦʞʝʪʝ ʧʦʜʝʩʠʪʠ ʪʘʢʦ ʜʘ ʧʨʠʢʘʟʫʿʝ ʜʦ ʦʩʘʤ ʘʣʘʪʢʠ. ɼʘ ʙʠʩʪʝ ʪʦ 

ʫʨʘʜʠʣʠ, ʦʪʚʦʨʠʪʝ ʦʢʚʠʨ ʟʘ ʜʠʿʘʣʦʛ Customize ʠ ʠʟʘʙʝʨʠʪʝ ʢʘʨʪʠʮʫ Mouse Gestures. 

ɿʘʪʠʤ ʟʘʜʘʿʪʝ ʦʧʮʠʿʝ ʫ ʦʜʛʦʚʘʨʘʿʫ˂ʝʤ ʧʦˀʫ ʠ ʧʨʠʪʠʩʥʠʪʝ ʜʫʛʤʝ OK. 

 

 

ʐʝʤʘ ʙʦʿʘ 

SolidWorks ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʢʦʨʠʩʪʠʪʝ ʨʘʟʣʠʯʠʪʝ ʰʝʤʝ ʙʦʿʘ (ʝʥʛʣ. Color schemes) ʢʘʦ 

ʙʦʿʫ ʧʦʟʘʜʠʥʝ ʝʢʨʘʥʘ, ʙʦʿʫ ʠ ʩʪʠʣ ʧʨʠʢʘʟʠʚʘˁʘ ʧʘʥʦʘ FeatureManager Design Tree, ʠ ʟʘ 

ʧʨʠʢʘʟʠʚʘˁʝ ʦʙʿʝʢʘʪʘ ʥʘ ʝʢʨʘʥʫ. 

ɼʘ ʙʠʩʪʝ ʧʦʩʪʘʚʠʣʠ ʰʝʤʫ ʙʦʿʘ, ʠʟ ʛʣʘʚʥʦʛ ʤʝʥʠʿʘ ʠʟʘʙʝʨʠʪʝ Tools > Options; 

ʧʨʠʢʘʟʫʿʝ ʩʝ ʦʢʚʠʨ ʟʘ ʜʠʿʘʣʦʛ System Options ï General. 

ʋ ʦʢʥʫ ʥʘ ʣʝʚʦʿ ʩʪʨʘʥʠ ʠʟʘʙʝʨʠʪʝ ʩʪʘʚʢʫ Colors; ʫ ʜʝʩʥʦʤ ʜʝʣʫ ʧʨʠʢʘʟʫʿʫ ʩʝ ʦʧʮʠʿʝ 

ʢʦʿʝ ʩʝ ʦʜʥʦʩʝ ʥʘ ʰʝʤʝ ʙʦʿʘ, ʘ ʠʤʝ ʦʢʚʠʨʘ ʟʘ ʜʠʿʘʣʦʛ ʤʝˁʘ ʩʝ ʫ System Options ï Colors. 

ʂʫʨʩʦʨʠ 

ʂʫʨʩʦʨʠ SolidWorks - a ʩʫ ʢʦʥʪʝʢʩʪ ʩʝʥʟʠʪʠʚʥʠ ʠ ʤʝˁʘʿʫ ʩʚʦʿ ʠʟʛʣʝʜ ʠ ʬʫʥʢʮʠʿʫ ʫ 

ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʠʪʫʘʮʠʿʝ. 

ʂʫʨʩʦʨʠ ʩʢʠʮʠʨʘˁʘ ʧʨʠʢʘʟʫʿʫ ʦʣʦʚʢʫ ʠ ʚʨʩʪʫ ʦʙʿʝʢʪʘ ʩʢʠʮʝ ʢʦʿʠ ʪʨʝʥʫʪʥʦ ʩʢʠʮʠʨʘʪʝ. 

ʂʫʨʩʦʨʠ ʩʢʠʮʠʨʘˁʘ, ʪʘʢʦʹʝ, ʧʨʠʢʘʟʫʿʫ ʥʝʢʝ ʠʥʬʦʨʤʘʮʠʿʝ ʦ ʜʠʤʝʥʟʠʿʘʤʘ ʦ ʦʙʿʝʢʪʫ ʢʦʿʠ 

ʩʢʠʮʠʨʘʪʝ, ʢʘʦ ʰʪʦ ʩʫ ʜʫʞʠʥʘ ʠʣʠ ʧʨʝʯʥʠʢ. ʇʦʚʨʘʪʥʘ ʠʥʬʦʨʤʘʮʠʿʘ ʢʫʨʩʦʨʘ ʩʢʠʮʠʨʘˁʘ 

ʿʝ ʧʦʪʨʝʙʥʘ ʟʘ ʙʨʟʦ ʠ ʪʘʯʥʦ ʩʢʠʮʠʨʘˁʝ. 

ʂʫʨʩʦʨ ʟʘ ʩʝʣʝʢʪʦʚʘˁʝ ʩʝ ʤʝˁʘ ʫ ʟʘʚʠʩʥʦʩʪʠ ʦʜ ʩʪʘʚʢʝ ʧʨʝʢʦ ʢʦʿʝ ʛʘ ʧʦʤʝʨʘʪʝ. 

ʉʠʤʙʦʣʠ ʢʫʨʩʦʨʘ ʧʦʤʘʞʫ ʢʘʦ ʧʦʜʩʝʪʥʠʢ ʢʘʜʘ ʩʫ ʘʢʪʠʚʥʠ ʬʠʣʪʝʨʠ ʩʝʣʝʢʮʠʿʝ. ʂʫʨʩʦʨ ʿʝ 

ʯʝʩʪʦ ʜʦʩʪʫʧʘʥ ʢʘʦ ʜʫʛʤʝ OK. 
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ʊʘʩʪʝʨʠ ʤʠʰʘ 

ʋ ʧʨʦʛʨʘʤʫ SolidWorks ʠʥʪʝʥʟʠʚʥʦ ʩʝ ʢʦʨʠʩʪʝ ʪʘʩʪʝʨʠ ʤʠʰʘ. ʃʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ ʩʝ 

ʢʦʨʠʩʪʠ ʧʨʠʣʠʢʦʤ ʠʟʚʨʰʘʚʘˁʘ ʥʘʿʚʝ˂ʝʛ ʙʨʦʿʘ ʦʧʝʨʘʮʠʿʘ, ʢʘʦ ʰʪʦ ʿʝ ʩʝʣʝʢʪʦʚʘˁʝ ʤʝʥʠʿʘ 

ʠ ʠʢʦʥʘ ʠʣʠ ʙʠʨʘˁʝ ʦʜʛʦʚʘʨʘʿʫ˂ʠʭ ʛʨʘʬʠʯʢʠʭ ʝʥʪʠʪʝʪʘ. ʋʢʦʣʠʢʦ ʿʝʜʥʦʤ ʧʨʠʪʠʩʥʝʪʝ ʣʝʚʠ 

ʪʘʩʪʝʨ ʤʠʰʘ, ʤʦ˂ʠ ˂ʝʪʝ ʜʘ ʩʝʣʝʢʪʫʿʝʪʝ ʠʢʦʥʝ, ʩʪʘʚʢʝ ʤʝʥʠʿʘ ʠ ʬʦʨʤʠ/ʧʘʥʝʣʘ, ʦʜʥʦʩʥʦ ʜʘ 

ʠʟʘʙʝʨʝʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ʛʨʘʬʠʯʢʝ ʝʣʝʤʝʥʪʝ. 

ɼʝʩʥʠ ʪʘʩʪʝʨ ʤʠʰʘ ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʧʨʠʢʘʟʠʚʘˁʝ ʜʦʜʘʪʥʠʭ ʦʧʮʠʿʘ ʢʦʿʝ ʩʪʦʿʝ ʥʘ 

ʨʘʩʧʦʣʘʛʘˁʫ, ʘ ʢʦʿʝ ʩʝ ʥʘʣʘʟʝ ʫ ʜʦʜʘʪʥʦʤ ʠʩʢʘʯʫ˂ʝʤ/ʢʦʥʪʝʢʩʪʥʦʤ ʤʝʥʠʿʫ. ʆʚʠ ʤʝʥʠʿʠ 

ʩʘʜʨʞʝ ʧʨʝʯʠʮʝ ʟʘ ʢʦʤʘʥʜʝ ʢʦʿʝ ʩʝ ʚʝʦʤʘ ʯʝʩʪʦ ʫʧʦʪʨʝʙˀʘʚʘʿʫ. 

ʉʨʝʜˁʠ ʪʘʩʪʝʨ ʤʠʰʘ ʪʦʯʘʢ ʩʝ ʤʦʞʝ ʫʧʦʪʨʝʙˀʘʚʘʪʠ ʟʘ ʠʟʚʨʰʘʚʘˁʝ ʦʧʝʨʘʮʠʿʘ Rotate 

(ʜʨʞʠʪʝ ʧʨʠʪʠʩʥʫʪ ʪʦʯʘʢ ʤʠʰʘ ʠ ʧʦʤʝʨʘʘʪʝ ʤʠʰʘ), Pan (ʜʨʞʠʪʝ ʧʨʠʪʠʩʥʫʪ ʪʦʯʘʢ ʤʠʰʘ 

ʠ ʧʦʤʝʨʘʪʝ ʤʠʰʘ, ʠʩʪʦʚʨʝʤʝʥʦ ʜʨʞʝ˂ʠ ʧʨʠʪʠʩʥʫʪ Ctrl ʪʘʩʪʝʨ) ʠʣʠ Zoom (ʜʨʞʠʪʝ 

ʧʨʠʪʠʩʥʫʪ ʪʦʯʘʢ ʤʠʰʘ ʠ ʧʦʤʝʨʘʪʝ ʤʠʰʘ, ʠʩʪʦʚʨʝʤʝʥʦ ʜʨʞʝ˂ʠ ʧʨʠʪʠʩʥʫʪ Shift ʪʘʩʪʝʨ) ʫ 

ʨʝʘʣʥʦʤ ʚʨʝʤʝʥʫ. 

ʆʢʨʝʪʘˁʝ ʪʦʯʢʘ ʤʠʰʘ ʚʘʤ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʙʨʟʦ ʧʨʠʙʣʠʞʠʪʝ ʧʦʟʠʮʠʿʠ ʥʘ ʢʦʿʦʿ ʩʝ 

ʥʘʣʘʟʠ ʢʫʨʩʦʨ. 

 

 

[Esc] ʪʘʩʪʝʨ ï ʇʨʝʢʠʜʘˁʝ ʠʟʚʨʰʘʚʘˁʘ ʢʦʤʘʥʜʠ 

 

[Esc] ʪʘʩʪʝʨ ʩʝ ʫ ʧʨʦʛʨʘʤʫ SolidWorks ʫʧʦʪʨʝʙˀʘʚʘ ʟʘ ʧʨʝʢʠʜʘˁʝ ʠʟʚʨʰʘʚʘˁʘ 

ʢʦʤʘʥʜʝ. [Esc] ʪʘʩʪʝʨ ʿʝ ʣʦʮʠʨʘʥ ʙʣʠʟʫ ʛʦʨˁʝ ʣʝʚʝ ʠʚʠʮʝ ʪʘʩʪʘʪʫʨʝ. 

ʇʦʥʝʢʘʜ ʿʝ ʥʝʦʧʭʦʜʥʦ ʠ ʜʚʘ ʧʫʪʘ ʧʨʠʪʠʩʥʫʪʠ ʪʘʩʪʝʨ [Esc] ʜʘ ʙʠʩʪʝ ʧʨʝʢʠʥʫʣʠ 

ʠʟʚʨʰʘʚʘˁʝ ʢʦʤʘʥʜʝ; ʪʦ ʟʘʚʠʩʠ ʦʜ ʪʦʛʘ ʛʜʝ ʩʝ ʥʘʣʘʟʠʪʝ ʫ ʧʨʦʮʝʩʫ ʠʟʚʨʰʘʚʘˁʘ ʩʝʢʚʝʥʮʝ 

ʢʦʤʘʥʜʠ. 

[Esc] ʪʘʩʪʝʨ ʩʝ ʟʘ ʥʝʢʝ ʢʦʤʘʥʜʝ ʢʦʨʠʩʪʠ ʜʘ ʙʠ ʩʝ ʥʘʧʫʩʪʠʣʘ ʦʜʛʦʚʘʨʘʿʫ˂ʘ ʢʦʤʘʥʜʘ. 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʆʧʠʩʘʪʠ FeatureManager design tree. 

2. ʆʧʠʩʘʪʠ PropertyManager. 

3. ʆʧʠʩʘʪʠ ConfigurationManager. 

4. ʆʧʠʩʘʪʠ Sketch CommandManager. 
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5. ʆʧʠʩʘʪʠ Features CommandManager. 

6. ʆʧʠʩʘʪʠ DimXpert CommandManager. 

7. ʆʧʠʩʘʪʠ Evaluate CommandManager. 

8. ʐʪʘ ʧʨʠʢʘʟʫʿʫ ʢʫʨʩʦʨʠ ʩʢʠʮʠʨʘˁʘ?  

9. ʆʙʿʘʩʥʠʪʠ ʫʧʦʪʨʝʙʫ ʣʝʚʦʛ ʪʘʩʪʝʨʘ ʤʠʰʘ. 

10. ʆʙʿʘʩʥʠʪʠ ʫʧʦʪʨʝʙʫ ʩʨʝʜˁʝʛ ʪʘʩʪʝʨʘ ʤʠʰʘ. 

 

3.2.  ʋʇʆʊʈɽɹɸ ʇʈʆɻʈɸʄʉʂʀʍ ɸʃɸʊɸ ʋ ʆʂɺʀʈʋ ʈɸɼʅʆɻ ʆʂʈʋɾɽɳɸ 

         ʇʈʆɻʈɸʄɸ SOLIDWORKS  

ʇʦʜʝʰʘʚʘˁʝ ʧʘʨʘʤʝʪʘʨʘ ʜʦʢʫʤʝʥʪʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʂʘʜʘ ʥʘ ʨʘʯʫʥʘʨ ʠʥʩʪʘʣʠʨʘʪʝ SolidWorks, ʧʨʦʛʨʘʤ ˂ʝ ʚʘʩ ʧʦʟʚʘʪʠ ʜʘ ʟʘʜʘʪʝ ʩʪʘʥʜʘʨʜ 

ʟʘ ʢʦʪʠʨʘˁʝ (ʪʿ. ɿʘ ʜʦʜʝˀʠʚʘˁʝ ʧʘʨʘʤʝʪʘʨʩʢʠʭ ʤʝʨʘ) ʠ ʿʝʜʠʥʠʮʝ ʟʘ ʤʝʨʝˁʝ ʣʠʥʝʘʨʥʠʭ 

ʨʘʩʪʦʿʘˁʘ. 

ʇʘʨʘʤʝʪʨʠ ʢʦʿʝ ʟʘʜʘʪʝ ʫ ʪʦʤ ʪʨʝʥʫʪʢʫ, ʧʦʩʪʘ˂ʝ ʧʦʜʨʘʟʫʤʝʚʘʥʠ ʠ ʚʘʞʠ˂ʝ ʢʘʜ ʛʦʜ 

ʟʘʧʦʯʥʝʪʝ ʥʦʚ ʜʦʢʫʤʝʥʪ ʫ SolidWorks - ʫ. 

ʋʢʦʣʠʢʦ ʞʝʣʠʪʝ ʜʘ ʠʟʤʝʥʠʪʝ ʧʘʨʘʤʝʪʨʝ ʟʘ ʦʜʨʝʹʝʥʠ ʜʦʢʫʤʝʥʪ, ʪʦ ˂ʝʪʝ ʣʘʢʦ ʫʨʘʜʠʪʠ 

ʧʨʝʢʦ ʦʢʚʠʨʘ ʟʘ ʜʠʿʘʣʦʛ Document Properties. 

ɼʘ ʙʠʩʪʝ ʤʫ ʧʨʠʩʪʫʧʠʣʠ, ʧʨʠʪʠʩʥʠʪʝ ʜʫʛʤʝ Options ʥʘ ʧʘʣʝʪʠ Menu Bar. ʆʪʚʦʨʠ˂ʝ ʩʝ 

ʦʢʚʠʨ ʟʘ ʜʠʿʘʣʦʛ System Options - General ʫ ʢʦʤʝ ʪʨʝʙʘ ʜʘ ʠʟʘʙʝʨʝʪʝ ʢʘʨʪʠʮʫ Document 

Properties. 

 

 
 

ʇʨʦʤʝʥʘ ʩʪʘʥʜʘʨʜʘ ʟʘ ʢʦʪʠʨʘˁʝ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ɼʘ ʙʠʩʪʝ ʧʨʦʤʝʥʠʣʠ ʩʪʘʥʜʘʨʜʝ ʟʘ ʢʦʪʠʨʘˁʝ, ʦʪʚʦʨʠʪʝ ʦʢʚʠʨ ʟʘ ʜʠʿʘʣʦʛ System Options 

ʧʘ ʠʟʘʙʝʨʠʪʝ ʢʘʨʪʠʮʫ Document Properties. 

ʋ ʧʘʜʘʿʫ˂ʦʿ ʣʠʩʪʠ ʫ ʦʙʣʘʩʪʠ Dimensioning standard ʙʠ˂ʝ ʥʘʚʝʜʝʥ ʧʦʜʨʘʟʫʤʝʚʘʥʠ 

ʩʪʘʥʜʘʨʜ ʟʘ ʢʦʪʠʨʘˁʝ ʢʦʿʠ ʿʝ ʠʟʘʙʨʘʥ ʧʨʠ ʠʥʩʪʘʣʠʨʘˁʫ SolidWorks - ʘ. 

ɿʘ ʪʝʢʫ˂ʠ ʜʦʢʫʤʝʥʪ ʤʦʞʝʪʝ ʠʟʘʙʨʘʪʠ ʙʠʣʦ ʢʦʿʠ ʦʜ ʩʪʘʥʜʘʨʜʘ ʠʟ ʧʘʜʘʿʫ˂ʝ ʣʠʩʪʝ: ANSI, 

ISO, DIN, JIS, BSI, GOST ʠʣʠ GB. 
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ʄʝˁʘˁʝ ʿʝʜʠʥʠʮʘ ʟʘ ʤʝʨʝˁʝ ʣʠʥʝʘʨʥʠʭ ʨʘʩʪʦʿʘˁʘ ʠ ʫʛʣʦʚʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ɼʘ ʙʠʩʪʝ ʠʟʤʝʥʠʣʠ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ ʟʘ ʜʫʞʠʥʝ ʠ ʫʛʣʦʚʝ, ʦʪʚʦʨʠʪʝ ʦʢʚʠʨ ʟʘ ʜʠʿʘʣʦʛ 

System Options ʠ ʠʟʘʙʝʨʠʪʝ ʢʘʨʪʠʮʫ Document Properties. ʅʘ ʪʦʿ ʢʘʨʪʠʮʠ ʦʜʘʙʝʨʠʪʝ 

ʦʧʮʠʿʫ Units ʠʟ ʦʢʥʘ ʥʘ ʣʝʚʦʿ ʩʪʨʘʥʠ. 

ʋ ʧʦˀʫ Length ʠ ʢʦʣʦʥʠ Unit ʙʠ˂ʝ ʜʦʩʪʫʧʥʘ ʧʦʜʨʘʟʫʤʝʚʘʥʘ ʿʝʜʠʥʠʮʘ ʟʘ ʤʝʨʝˁʝ 

ʣʠʥʝʘʨʥʠʭ ʨʘʩʪʦʿʘˁʘ, ʠʟʘʙʨʘʥʘ ʧʨʠ ʠʥʩʪʘʣʠʨʘˁʫ ʧʨʦʛʨʘʤʘ. 

ʉʠʩʪʝʤ ʿʝʜʠʥʠʮʘ ʢʦʿʠ ˂ʝʪʝ ʢʦʨʠʩʪʠʪʠ ʫ ʪʝʢʫ˂ʝʤ ʜʦʢʫʤʝʥʪʫ ʟʘʜʘʿʝʪʝ ʪʘʢʦ ʰʪʦ 

ʠʟʘʙʝʨʝʪʝ ʿʝʜʥʫ ʦʜ ʦʧʮʠʿʘ ʫ ʦʙʣʘʩʪʠ Unit system. ɼʘ ʙʠʩʪʝ ʟʘʜʘʣʠ ʿʝʜʠʥʠʮʝ ʢʦʿʝ ʥʠʩʫ 

ʩʪʘʥʜʘʨʜʥʝ, ʠʟʘʙʝʨʠʪʝ ʨʘʜʠʦ - ʜʫʛʤʝ Custom. 

ʈʘʩʧʦʣʦʞʠʚʝ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ ʙʠ˂ʝ ʜʦʩʪʫʧʥʝ ʫ ʪʘʙʝʣʠ. ʀʟʘʙʝʨʠʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ˂ʝʣʠʿʫ 

ʟʘ Length ʠ Unit; ʙʠ˂ʝ ʧʨʠʢʘʟʘʥʘ ʧʘʜʘʿʫ˂ʘ ʣʠʩʪʘ ʩʘ ʢʦʿʝ ʤʦʞʝʪʝ ʦʜʘʙʨʘʪʠ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ. 

ɿʘ ʜʫʞʠʥʫ ʤʦʞʝʪʝ ʦʜʘʙʨʘʪʠ ʩʣʝʜʝ˂ʝ ʿʝʜʠʥʠʮʝ: ʘʥʛʩʪʨʝʤʠ, ʥʘʥʦʤʝʪʨʠ, ʤʠʢʨʦʥʠ, 

ʤʠʣʠʤʝʪʨʠ, ʮʝʥʪʠʤʝʪʨʠ, ʤʝʪʨʠ, ʤʠʢʨʦʠʥʯʠ, ʤʠʣʦʚʠ (ʤʠʣʠʠʥʯʠ), ʠʥʯʠ. 

ɼʘ ʙʠʩʪʝ ʧʨʦʤʝʥʠʣʠ ʿʝʜʠʥʠʮʝ ʟʘ ʫʛʘʦʥʝ ʤʝʨʝ, ʠʟʘʙʝʨʠʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ˂ʝʣʠʿʫ ʟʘ 

Angular ʠ Unit. ʇʦʿʘʚʠ˂ʝ ʩʝ ʧʘʜʘʿʫ˂ʘ ʣʠʩʪʘ ʩ ʢʦʿʝ ʤʦʞʝʪʝ ʦʜʘʙʨʘʪʠ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ ʟʘ 

ʫʛʣʦʚʝ: ʩʪʝʧʝʥʝ, ʩʪʝʧʝʥʝ/ʤʠʥʫʪʝ, ʩʪʝʧʝʥʝ/ʤʠʥʫʪʝ/ʩʝʢʫʥʜʝ ʠ ʨʘʜʠʿʘʥʝ. 

ʇʨʝʢʦ ʦʜʛʦʚʘʨʘʿʫ˂ʝ ˂ʝʣʠʿʝ ʫ ʢʦʣʦʥʠ Decimals ʟʘʜʘʿʪʝ ʙʨʦʿ ʜʝʮʠʤʘʣʥʠʭ ʤʝʩʪʘ. 
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ʆʢʨʫʞʝˁʝ ʟʘ ʩʢʠʮʠʨʘˁʝ ʫ ʦʢʚʠʨʫ ʧʨʦʛʨʘʤʘ SolidWorks 

ʂʘʜ ʛʦʜ ʟʘʧʦʯʥʝʪʝ ʥʦʚ ʜʦʢʫʤʝʥʪ ʜʝʣʘ, ʧʦʜʨʘʟʫʤʝʚʘʥʦ ʩʝ ʥʘʣʘʟʠʪʝ ʫ ʦʢʨʫʞʝˁʫ ʟʘ 

ʤʦʜʝʣʦʚʘˁʝ ʜʝʣʦʚʘ. 

ʇʨʦʿʝʢʪʦʚʘˁʝ ʤʦʨʘʪʝ ʜʘ ʧʦʯʥʝʪʝ ʮʨʪʘˁʝʤ ʩʢʠʮʝ ʦʩʥʦʚʥʦʛ ʝʣʝʤʝʥʪʘ ʫ ʦʢʨʫʞʝˁʫ ʟʘ 

ʩʢʠʮʠʨʘˁʝ. ɼʘ ʙʠʩʪʝ ʧʦʢʨʝʥʫʣʠ ʦʢʨʫʞʝˁʝ ʟʘ ʩʢʠʮʠʨʘˁʝ, ʦʜʘʙʝʨʠʪʝ ʢʘʨʪʠʮʫ Sketch ʠʟʥʘʜ 

ʧʘʥʦʘ FeatureManager design tree. 

ʂʘʜʘ ʥʘ ʧʘʣʝʪʠ Menu Bar ʧʨʠʪʠʩʥʝʪʝ ʜʫʛʤʝ Sketch ʠʣʠ ʘʢʪʠʚʠʨʘʪʝ ʙʠʣʦ ʢʦʿʫ ʘʣʘʪʢʫ 

ʠʟ Sketch CommandManagera, ʧʨʠʢʘʟʫʿʝ ʩʝ Edit Sketch PropertyManager, ʢʦʿʠ ʚʘʩ ʧʦʟʠʚʘ 

ʜʘ ʠʟʘʙʝʨʝʪʝ ʨʘʚʘʥ ʥʘ ʢʦʿʦʿ ˂ʝ ʙʠʪʠ ʥʘʧʨʘʚˀʝʥʘ ʩʢʠʮʘ. 

ʅʘ ʝʢʨʘʥʫ ʩʝ ʧʨʠʚʨʝʤʝʥʦ ʧʨʠʢʘʟʫʿʫ ʪʨʠ ʧʦʜʨʘʟʫʤʝʚʘʥʝ ʨʘʚʥʠ ʢʦʿʝ ʧʦʩʪʦʿʝ ʫ 

SolidWorks - ʫ: Front Plane (ʧʨʝʜˁʘ), Right Plane (ʜʝʩʥʘ) ʠ Top Plane (ʛʦʨˁʘ). 

 

 

ɿʘʚʠʩʥʦ ʦʜ ʧʨʦʿʝʢʪʘ, ʠʟʘʙʨʘ˂ʝʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʨʘʚʘʥ ʟʘ ʮʨʪʘˁʝ ʩʢʠʮʝ ʦʩʥʦʚʥʦʛ 

ʝʣʝʤʝʥʪʘ. ʀʟʘʙʨʘʥʘ ʨʘʚʘʥ ʙʠ˂ʝ ʘʫʪʦʤʘʪʩʢʠ ʧʦʩʪʘʚˀʝʥʘ ʫʧʨʘʚʥʦ ʥʘ ʧʨʘʚʘʮ ʧʦʛʣʝʜʘ, ʧʘ 

˂ʝʪʝ ʣʘʢʦ ʤʦ˂ʠ ʜʘ ʥʘʮʨʪʘʪʝ ʩʢʠʮʫ. CommandManager ˂ʝ ʪʘʜʘ ʧʨʠʢʘʟʘʪʠ ʨʘʟʥʝ ʘʣʘʪʢʝ ʢʦʿʝ 

˂ʝʪʝ ʢʦʨʠʩʪʠʪʠ ʟʘ ʮʨʪʘˁʝ ʩʢʠʮʝ. 

 

 



 

71 

˜̘̑̉̑̔̎̉̋ ̈́ ̐̏̌́̈̎̉̋̆ ̖̏̅̏̂̑̆̎̉ ̏̂̔̋́ ̋̑̏̈ ̐̏̒̓̔̐́̋ ˶˜˛ˍ ̈́ ̗̪̋̃́̌̉̉̋́̉̔̕  ˞̓̏̌́̑ 

ʊʝʨʤʠʥʦʣʦʛʠʿʘ ʫ ʩʢʠʮʠʨʘˁʫ 

ʂʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʘʢ (ʝʥʛʣ. origin, origin point) ʦʟʥʘʯʝʥ ʿʝ ʮʨʚʝʢʥʦʤ ʪʘʯʢʦʤ, ʫ 

ʩʨʝʜʠʰʪʫ ʧʨʦʟʦʨʘ ʦʢʨʫʞʝˁʘ ʟʘ ʩʢʠʮʠʨʘˁʝ. 

ʋ ʢʦʦʨʜʠʥʘʪʥʦʤ ʧʦʯʝʪʢʫ ʧʦʜʨʘʟʫʤʝʚʘʥʦ ʩʫ ʧʨʠʢʘʟʘʥʝ ʜʚʝ ʩʪʨʝʣʠʮʝ ʢʦʿʝ ʧʦʢʘʟʫʿʫ 

ʧʨʘʚʮʝ ʦʩʘ X i Y ʥʘ ʪʝʢʫ˂ʦʿ ʨʘʚʥʠ ʟʘ ʩʢʠʮʠʨʘˁʝ. 

ʊʘʯʢʘ ʧʨʝʩʝʢʘ ʪʝ ʜʚʝ ʦʩʝ ʧʨʝʜʩʪʘʚˀʘ ʢʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʘʢ, ʩ ʢʦʦʨʜʠʥʘʪʘʤʘ 0,0. 

ʀʟʚʝʜʝʥʝ ʣʠʥʠʿʝ 

ʀʟʚʝʜʝʥʝ ʣʠʥʠʿʝ ʿʝʩʫ ʧʨʠʚʨʝʤʝʥʝ ʣʠʥʠʿʝ ʢʦʿʝ ʩʝ ʢʦʨʠʩʪʝ ʟʘ ʣʘʢʰʝ ʧʨʘ˂ʝˁʝ ʦʜʨʝʹʝʥʝ 

ʪʘʯʢʝ ʥʘ ʝʢʨʘʥʫ. ʀʩʧʨʝʢʠʜʘʥʝ ʩʫ, ʧʨʠʢʘʟʫʿʫ ʩʝ ʘʫʪʦʤʘʪʩʢʠ ʢʘʜʘ ʫ ʦʢʨʫʞʝˁʫ ʟʘ ʩʢʠʮʠʨʘˁʝ 

ʠʟʘʙʝʨʝʪʝ ʥʝʢʫ ʘʣʘʪʢʫ ʟʘ ʩʢʠʮʠʨʘˁʝ, ʠʩʮʨʪʘʥʝ ʩʫ ʦʜ ʢʨʘʿˁʝ ʠʣʠ ʩʨʝʜˁʝ ʪʘʯʢʝ ʩʢʠʮʠʨʘʥʦʛ 

ʦʙʿʝʢʪʘ ʠʣʠ ʦʜ ʢʦʦʨʜʠʥʘʪʥʦʛ ʧʦʯʝʪʢʘ. 

ʅʘ ʧʨʠʤʝʨ, ʘʢʦ ʭʦ˂ʝʪʝ ʜʘ ʥʘʮʨʪʘʪʝ ʣʠʥʠʿʫ ʠʟ ʪʘʯʢʝ ʫ ʢʦʿʦʿ ʩʝ ʩʝʢʫ ʜʚʝ ʟʘʤʠʰˀʝʥʝ 

ʣʠʥʠʿʝ, ʫʧʦʪʨʝʙʠʪʝ ʠʟʚʝʜʝʥʝ ʣʠʥʠʿʝ ʜʘ ʙʠʩʪʝ ʣʦʮʠʨʘʣʠ ʪʫ ʪʘʯʢʫ ʘ ʟʘʪʠʤ ʠʟ ˁʝ ʧʦʚʫʮʠʪʝ 

ʣʠʥʠʿʫ. 

ɸʣʘʪʢʘ ʟʘ ʠʟʙʦʨ (Select) 

ɸʣʘʪʢʘ Select ʩʝ ʢʦʨʠʩʪʠ ʟʘ ʙʠʨʘˁʝ ʩʢʠʮʠʨʘʥʦʛ ʦʙʿʝʢʪʘ ʠʣʠ ʟʘ ʜʝʘʢʪʠʚʠʨʘˁʝ ʙʠʣʦ 

ʢʦʿʝ ʘʢʪʠʚʥʝ ʘʣʘʪʢʝ ʟʘ ʩʢʠʮʠʨʘˁʝ. 

ɱʝʜʘʥ ʩʢʠʮʠʨʘʥʠ ʦʙʿʝʢʘʪ ʙʠʨʘʪʝ ʪʘʢʦ ʰʪʦ ʛʘ ʧʨʠʪʠʩʥʝʪʝ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ. ɺʠʰʝ 

ʦʙʿʝʢʘʪʘ ʠʟʘʙʨʘ˂ʝʪʝ ʘʢʦ, ʜʨʞʝ˂ʠ ʧʨʠʪʠʩʥʫʪ ʣʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ, ʧʦʚʫʯʝʪʝ ʤʠʰʘ ʪʘʢʦ ʜʘ 

ʦʙʫʭʚʘʪʠʪʝ ʚʠʰʝ ʩʢʠʮʠʨʘʥʠʭ ʦʙʿʝʢʘʪʘ. 

ʇʦʩʪʦʿʝ ʜʚʘ ʥʘʯʠʥʘ ʙʠʨʘˁʘ ʦʙʿʝʢʘʪʘ ʧʦʚʣʘʯʝˁʝʤ: ʧʦʤʦ˂ʫ ʩʚʝʦʙʫʭʚʘʪʥʦʛ ʦʢʚʠʨʘ ʠ 

ʧʦʤʦ˂ʫ ʧʨʝʩʝʯʥʦʛ ʦʢʚʠʨʘ. ɺʠʰʝ ʦʙʿʝʢʘʪʘ ʤʦʞʝʪʝ ʠʟʘʙʨʘʪʠ ʠ ʫʟ ʢʦʨʠʰ˂ʝˁʝ ʪʘʩʪʝʨʘ 

SHIFT ʠ CTRL. 

ɹʠʨʘˁʝ ʦʙʿʝʢʘʪʘ ʧʦʤʦ˂ʫ ʩʚʝʦʙʫʭʚʘʪʥʦʛ ʦʢʚʠʨʘ 

ʆʢʚʠʨ ʟʘ ʠʟʙʦʨ ʩʝ ʠʩʮʨʪʘʚʘ ʢʘʜʘ ʧʨʠʪʠʩʥʝʪʝ ʣʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ ʠ ʧʦʚʫʯʝʪʝ ʢʫʨʩʦʨ 

ʩʣʝʚʘ ʥʘʜʝʩʥʦ ʫ ʧʨʦʩʪʦʨʫ ʟʘ ʮʨʪʘˁʝ. ʇʨʠʢʘʟʘʥ ʿʝ ʧʫʥʠʤ ʣʠʥʠʿʘʤʘ. ɹʠ˂ʝ ʠʟʘʙʨʘʥʠ ʩʘʤʦ 

ʦʥʠ ʦʙʿʝʢʪʠ ʢʦʿʠ ʩʫ ʫ ʧʦʪʧʫʥʦʩʪʠ ʦʙʫʭʚʘ˂ʝʥʠ ʦʢʚʠʨʦʤ ʟʘ ʠʟʙʦʨ. ʀʟʘʙʨʘʥʠ ʦʙʿʝʢʪʠ ʩʝ 

ʧʨʠʢʘʟʫʿʫ ʩʚʝʪʣʦʧʣʘʚʦʤ ʙʦʿʦʤ, ʘ ʫʟ ʢʫʨʩʦʨ ʩʝ ʧʦʿʘʚˀʫʿʝ ʧʨʠʨʫʯʥʘ ʧʘʣʝʪʘ ʘʣʘʪʢʠ. 

ɹʠʨʘˁʝ ʦʙʿʝʢʘʪʘ ʧʦʤʦ˂ʫ ʧʨʝʩʝʯʥʦʛ ʦʢʚʠʨʘ 

ʂʘʜʘ ʫ ʧʨʦʩʪʦʨʫ ʟʘ ʮʨʪʘˁʝ ʧʨʠʪʠʩʥʝʪʝ ʣʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ ʠ ʧʦʚʫʯʝʪʝ ʢʫʨʩʦʨ ʟʜʝʩʥʘ 

ʥʘʣʝʚʦ, ʠʩʮʨʪʘʚʘ ʩʝ ʦʢʚʠʨ ʟʘ ʠʟʙʦʨ ʩʘ ʠʩʧʨʝʢʠʜʘʥʠʤ ʣʠʥʠʿʘʤʘ. ʇʦʤʦ˂ʫ ˁʝʛʘ ʩʝ ʙʠʨʘʿʫ 

ʩʚʠ ʦʙʿʝʢʪʠ ʢʦʿʠ ʩʝ ʫ ʧʦʪʧʫʥʦʩʪʠ ʥʘʣʘʟʝ ʫʥʫʪʘʨ ʠʩʧʨʝʢʠʜʘʥʦʛ ʦʢʚʠʨʘ ʠ ʦʥʠ ʢʦʿʠ ʛʘ 

ʜʦʜʠʨʫʿʫ. 

ʀʟʘʙʨʘʥʠ ʦʙʿʝʢʪʠ ʙʠ˂ʝ ʧʨʠʢʘʟʘʥʠ ʩʚʝʪʣʦʧʣʘʚʦʤ ʙʦʿʦʤ, ʘ ʫʟ ʢʫʨʩʦʨ ˂ʝ ʩʝ ʧʦʿʘʚʠʪʠ 

ʧʨʠʨʫʯʥʘ ʧʘʣʝʪʘ ʘʣʘʪʢʠ. ʆʚʘʿ ʦʢʚʠʨ ʩʝ ʟʦʚʝ ʧʨʝʩʝʯʥʠ ʦʢʚʠʨ ʟʘ ʠʟʙʦʨ. 

ɹʠʨʘˁʝ ʦʙʿʝʢʘʪʘ ʧʦʤʦ˂ʫ ʪʘʩʪʝʨʘ SHIFT ʠ CTRL 

ʇʨʠ ʙʠʨʘˁʫ ʦʙʿʝʢʘʪʘ ʤʦʞʝʪʝ ʢʦʨʠʩʪʠʪʠ ʠ ʪʘʩʪʝʨʝ SHIFT ʠ CTRL. ɼʘ ʙʠʩʪʝ ʠʟʘʙʨʘʣʠ 

ʚʠʰʝ ʦʙʿʝʢʘʪʘ, ʜʨʞʠʪʝ ʧʨʠʪʠʩʥʫʪ ʪʘʩʪʝʨ SHIFT ʜʦʢ ʠʭ ʙʠʨʘʪʝ. ɸʢʦ ʩʪʝ ʚʝ˂ ʠʟʘʙʨʘʣʠ ʥʝʢʝ 

ʦʙʿʝʢʪʝ ʘʣʠ ʪʨʝʙʘ ʜʘ ʧʦʤʦ˂ʫ ʩʚʝʦʙʫʭʚʘʪʥʦʛ ʠʣʠ ʧʨʝʩʝʯʥʦʛ ʦʢʚʠʨʘ ʠʟʘʙʝʨʝʪʝ ʿʦʰ ʥʝʢʝ, 

ʧʨʠʪʠʩʥʠʪʝ ʠ ʜʨʞʠʪʝ ʪʘʩʪʝʨ SHIFT ʧʘ ʥʘʮʨʪʘʿʪʝ ʦʢʚʠʨ ʟʘ ʠʟʙʦʨ. ʉʚʠ ʦʙʿʝʢʪʠ ʢʦʿʝ 

ʦʙʫʭʚʘʪʠ ʠʣʠ ʜʦʜʠʨʥʝ ʦʢʚʠʨ ʟʘ ʠʟʙʦʨ, ʙʠ˂ʝ ʠʟʘʙʨʘʥʠ. 

ʋʢʦʣʠʢʦ ʥʝʢʠ ʦʙʿʝʢʘʪ ʪʨʝʙʘ ʜʘ ʫʢʣʦʥʠʪʝ ʠʟ ʩʢʫʧʘ ʠʟʘʙʨʘʥʠʭ ʦʙʿʝʢʘʪʘ, ʠʟʘʙʝʨʠʪʝ ʛʘ 

ʜʨʞʝ˂ʠ ʧʨʠʪʠʩʥʫʪ ʪʘʩʪʝʨ CTRL. ʊʝʢʫ˂ʫ ʩʝʣʝʢʮʠʿʫ ʤʦʞʝʪʝ ʠ ʜʘ ʠʥʚʝʨʪʫʿʝʪʝ ʧʦʤʦ˂ʫ 

ʪʘʩʪʝʨʘ CTRL. ɼʘ ʙʠʩʪʝ ʪʦ ʫʨʘʜʠʣʠ, ʠʟʘʙʝʨʠʪʝ ʦʙʿʝʢʪʝ ʢʦʿʠ ʥʝ ʪʨʝʙʘ ʜʘ ʙʫʜʫ ʦʙʫʭʚʘ˂ʝʥʠ 
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ʩʝʣʝʢʮʠʿʦʤ. ʇʨʠʪʠʩʥʠʪʝ ʪʘʩʪʝʨ CTRL ʠ ʥʘʮʨʪʘʿʪʝ ʩʚʝʦʙʫʭʚʘʪʥʠ ʠʣʠ ʧʨʝʩʝʯʥʠ ʦʢʚʠʨ ʟʘ 

ʠʟʙʦʨ. 

 

ʇʠʪʘˁʘ ʟʘ ʪʝʦʨʠʿʩʢʫ ʧʨʦʚʝʨʫ ʟʥʘˁʘ 

1. ʂʦʿʠ ʪʘʩʪʝʨ ʪʨʝʙʘ ʜʘ ʩʝ ʜʨʞʠ ʢʘʜʘ ʩʝ ʙʠʨʘ ʚʠʰʝ ʦʙʿʝʢʘʪʘ? 

2. ɿʘ ʰʪʘ ʩʝ ʢʦʨʠʩʪʠ ʘʣʘʪʢʘ ʟʘ ʠʟʙʦʨ? 

3. ʐʪʘ ʩʫ ʠʟʚʝʜʝʥʝ ʣʠʥʠʿʝ? 

4. ʂʘʢʦ ʿʝ ʦʟʥʘʯʝʥ ʢʦʦʨʜʠʥʘʪʥʠ ʧʦʯʝʪʘʢ? 

5. ʂʦʿʝ ʧʦʜʨʘʟʫʤʝʚʘʥʝ ʨʘʚʥʠ ʧʦʩʪʦʿʝ ʫ ʧʨʦʛʨʘʤʫ SolidWorks? 

6. ʂʘʢʦ ʩʝ ʤʝˁʘʿʫ ʤʝʨʥʝ ʿʝʜʠʥʠʮʝ ʟʘ ʜʫʞʠʥʝ ʠ ʫʛʣʦʚʝ? 

7. ʂʘʢʦ ʩʝ ʟʘʜʘʿʝ ʙʨʦʿ ʜʝʮʠʤʘʣʥʠʭ ʤʝʩʪʘ? 

8. ʂʦʿʠ ʩʪʘʥʜʘʨʜʠ ʟʘ ʢʦʪʠʨʘˁʝ ʧʦʩʪʦʿʝ ʫ ʧʨʦʛʨʘʤʫ SolidWorks? 

9. ʂʘʢʦ ʩʝ ʤʝˁʘʿʫ ʧʘʨʘʤʝʪʨʠ ʟʘ ʦʜʨʝʹʝʥʠ ʜʦʢʫʤʝʥʪ? 

10. ʂʘʜʘ ʩʝ ʟʘʜʘʿʝ ʩʪʘʥʜʘʨʜ ʟʘ ʢʦʪʠʨʘˁʝ ʠ ʿʝʜʠʥʠʮʝ ʟʘ ʤʝʨʝˁʝ ʣʠʥʝʘʨʥʠʭ ʨʘʩʪʦʿʘˁʘ? 

 

3.3.  ʋʇʆʊʈɽɹɸ ɺɽʂʊʆʈʉʂʀʍ ɸʃɸʊɸ  ʋ ʇʈʆɻʈɸʄʋ SOLIDWORKS  

ʎʨʪʘˁʝ ʣʠʥʠʿʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʃʠʥʠʿʝ ʩʫ ʿʝʜʘʥ ʦʜ ʦʩʥʦʚʥʠʭ ʦʙʿʝʢʘʪʘ ʩʢʠʮʘ ʫ SolidWorks - ʫ. ʋʦʧʰʪʝʥʦ ʛʦʚʦʨʝ˂ʠ, 

ʣʠʥʠʿʘ (ʪʿ. ʜʫʞ) ʿʝʩʪʝ ʥʘʿʢʨʘ˂ʝ ʨʘʩʪʦʿʘˁʝ ʠʟʤʝʹʫ ʜʚʝ ʪʘʯʢʝ. 

SolidWorks ʿʝ ʧʨʦʛʨʘʤ ʟʘ ʧʘʨʘʤʝʪʘʨʩʢʦ ʤʦʜʝʣʦʚʘˁʝ. ʊʦ ʩʚʦʿʩʪʚʦ ʧʨʦʛʨʘʤʘ ʦʤʦʛʫ˂ʘʚʘ 

ʜʘ ʥʘʮʨʪʘʪʝ ʣʠʥʠʿʫ ʧʨʦʠʟʚʦˀʥʝ ʜʫʞʠʥʝ ʠ ʧʦʜ ʙʠʣʦ ʢʦʿʠʤ ʫʛʣʦʤ, ʠ ʜʘ ʿʦʿ ʥʘʢʥʘʜʥʦ 

ʜʦʜʝʣʠʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʜʫʞʠʥʫ ʠ ʥʘʛʠʙ. 

ɼʘ ʙʠʩʪʝ ʫ ʦʢʨʫʞʝˁʫ ʟʘ ʩʢʠʮʠʨʘˁʝ ʥʘʮʨʪʘʣʠ ʣʠʥʠʿʫ, ʠʟʘʙʝʨʠʪʝ ʘʣʘʪʢʫ Line ʩ ʧʘʥʦʘ 

Sketch CommandManager. ɹʠ˂ʝ ʧʨʠʢʘʟʘʥ Insert Line PropertyManager. 

ʂʫʨʩʦʨ ʢʦʿʠ ʿʝ ʠʤʘʦ ʦʙʣʠʢ ʩʪʨʝʣʠʮʝ, ʙʠ˂ʝ ʟʘʤʝˁʝʥ ʢʫʨʩʦʨʦʤ ʘʣʘʪʢʝ ʟʘ ʮʨʪʘˁʝ ʣʠʥʠʿʘ. 

ʊʘʿ ʢʫʨʩʦʨ ʠʟʛʣʝʜʘ ʢʘʦ ʦʣʦʚʢʘ ʠʩʧʦʜ ʢʦʿʝ ʩʝ ʥʘʣʘʟʠ ʢʨʘʪʢʘ, ʥʘʛʥʫʪʘ ʣʠʥʠʿʘ. 

 

 

 

ʎʨʪʘˁʝ ʥʠʟʘ ʢʦʥʪʠʥʫʘʣʥʠʭ ʣʠʥʠʿʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ɸʢʦ ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʘˀʝ ʦʜ ʢʨʘʿˁʝ ʪʘʯʢʝ ʣʠʥʠʿʝ, ʚʠʜʝ˂ʝʪʝ ʜʘ ʿʝ ʟʘ ʢʫʨʩʦʨ 

ʧʨʠʢʘʯʝʥʘ ʿʦʰ ʿʝʜʥʘ ʣʠʥʠʿʘ. ʇʦʯʝʪʥʘ ʪʘʯʢʘ ʪʝ ʣʠʥʠʿʝ ʢʨʘʿˁʘ ʿʝ ʪʘʯʢʘ ʧʨʝʪʭʦʜʥʦ ʥʘʮʨʪʘʥʝ 

ʣʠʥʠʿʝ, ʘ ʜʫʞʠʥʘ ʥʦʚʝ ʣʠʥʠʿʝ ʧʦʚʝ˂ʘʚʘ ʩʝ ʠ ʩʤʘˁʫʿʝ ʢʘʢʦ ʧʦʤʝʨʘʪʝ ʢʫʨʩʦʨ. ʇʦʰʪʦ ʩʝ ʦʚʘ 

ʣʠʥʠʿʘ ʨʘʩʪʝʞʝ ʢʘʦ ʣʘʩʪʠʰ ʜʦʢ ʧʦʤʝʨʘʪʝ ʢʫʨʩʦʨ, ʟʦʚʝ ʩʝ ʝʣʘʩʪʠʯʥʘ ʣʠʥʠʿʘ. ʉʣʝʜʝ˂ʘ ʪʘʯʢʘ, 
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ʪʨʝ˂ʘ ʢʦʿʫ ʧʨʠʪʠʩʥʝʪʝ ʥʘ ʝʢʨʘʥʫ, ʧʨʝʜʩʪʘʚˀʘ˂ʝ ʢʨʘʿˁʫ ʪʘʯʢʫ ʥʦʚʝ ʣʠʥʠʿʝ, ʘ ʢʨʘʿˁʘ ʪʘʯʢʘ 

ʧʨʚʝ ʣʠʥʠʿʝ ʙʠ˂ʝ ˁʝʥʘ ʧʦʯʝʪʥʘ ʪʘʯʢʘ. ʀʟ ʢʨʘʿˁʝ ʪʘʯʢʝ ʜʨʫʛʝ ʣʠʥʠʿʝ ʨʘʟʚʣʘʯʠ˂ʝ ʩʝ ʥʦʚʘ 

ʝʣʘʩʪʠʯʥʘ ʣʠʥʠʿʘ ʠ ʮʨʪʘˁʝ ˂ʝ ʩʝ ʥʘʩʪʘʚʠʪʠ ʥʘ ʠʩʪʠ ʥʘʯʠʥ. 

ʆʚʦ ʿʝ ʢʦʥʪʠʥʫʘʣʘʥ ʧʨʦʮʝʩ ʫ ʢʦʤʝ ʤʦʞʝʪʝ ʥʘʮʨʪʘʪʠ ʥʠʟ (ʣʘʥʘʮ) ʩʘʩʪʘʚˀʝʥ ʦʜ 

ʧʨʦʠʟʚʦˀʥʦʛ ʙʨʦʿʘ ʢʦʥʪʠʥʫʘʣʥʠʭ ʣʠʥʠʿʘ ʪʘʢʦ ʰʪʦ ˂ʝʪʝ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ ʦʟʥʘʯʘʚʘʪʠ 

ʪʘʯʢʝ ʥʘ ʧʦʚʨʰʠʥʠ ʟʘ ʮʨʪʘˁʝ. 

ʀʟ ʧʨʦʮʝʩʘ ʮʨʪʘˁʘ ʢʦʥʪʠʥʫʘʣʥʠʭ ʣʠʥʠʿʘ ʠʟʘ˂ʠ ˂ʝʪʝ ʥʘ ʿʝʜʘʥ ʦʜ ʩʣʝʜʝ˂ʠʭ ʥʘʯʠʥʘ: 

ʧʨʠʪʠʩʥʠʪʝ ʪʘʩʪʝʨ ESC ʥʘ ʪʘʩʪʘʪʫʨʠ, ʜʚʘʧʫʪ ʧʨʠʪʠʩʥʠʪʝ ʙʠʣʦ ʛʜʝ ʥʘ ʧʦʚʨʰʠʥʠ ʟʘ 

ʮʨʪʘˁʝ, ʠʟʘʙʝʨʠʪʝ ʘʣʘʪʢʫ Select ʩ ʧʘʣʝʪʝ Menu Bar ʠʣʠ ʧʨʠʪʠʩʥʠʪʝ ʜʝʩʥʠʤ ʪʘʩʪʝʨʦʤ ʜʘ 

ʙʠ ʩʝ ʦʪʚʦʨʠʦ ʧʨʠʨʫʯʥʠ ʤʝʥʠ, ʧʘ ʠʟʘʙʝʨʠʪʝ ʦʧʮʠʿʫ End Chain ʠʣʠ Select ʜʘ ʙʠʩʪʝ 

ʟʘʚʨʰʠʣʠ ʨʘʜ ʩʘ ʘʣʘʪʢʦʤ Line. 

 

 

 

ʉ ʮʨʪʘˁʝʤ ʩʝ ʟʘʧʦʯʝʣʦ ʫ ʜʦˁʝʤ ʣʝʚʦʤ ʫʛʣʫ, ʧʨʚʦ ʿʝ ʥʘʮʨʪʘʥʘ ʭʦʨʠʟʦʥʪʘʣʥʘ ʣʠʥʠʿʘ. 

ʂʘʜʘ ʥʘʮʨʪʘʪʝ ʩʚʝ ʣʠʥʠʿʝ ʜʘ ʙʠʩʪʝ ʟʘʪʚʦʨʠʣʠ ʥʠʟ ʣʠʥʠʿʘ, ʢʫʨʩʦʨ ʢʦʿʠ ʿʝ ʧʦʚʝʟʘʥ ʩ 

ʧʦʩʣʝʜˁʦʤ ʣʠʥʠʿʦʤ ʧʨʠʙʣʠʞʠʪʝ ʧʦʯʝʪʥʦʿ ʪʘʯʢʠ ʧʨʚʝ ʣʠʥʠʿʝ, ʘ ʫ ʪʦʿ ʪʘʯʢʠ ˂ʝ ʩʝ ʧʦʿʘʚʠʪʠ 

ʥʘʨʘʥ˅ʘʩʪʠ ʢʨʫʞʠ˂. 

ɸʢʦ ʫ ʪʦʿ ʬʘʟʠ ʟʘʜʘʪʝ ʢʨʘʿˁʫ ʪʘʯʢʫ ʣʠʥʠʿʝ, ʢʦʥʪʫʨʘ ˂ʝ ʩʝ ʟʘʪʚʦʨʠʪʠ ʠ ʥʝ˂ʝ ʩʝ ʧʦʿʘʚʠʪʠ 

ʝʣʘʩʪʠʯʥʘ ʣʠʥʠʿʘ ʿʝʨ ʚʘʤ ʚʠʰʝ ʥʝ ʪʨʝʙʘ. ɸʣʘʪʢʘ Line ʿʝ ʠ ʜʘˀʝ ʘʢʪʠʚʥʘ, ʧʘ ʤʦʞʝʪʝ ʜʘ 

ʮʨʪʘʪʝ ʜʨʫʛʝ ʣʠʥʠʿʝ. 
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ʎʨʪʘˁʝ ʧʦʿʝʜʠʥʘʯʥʠʭ ʣʠʥʠʿʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʆʚʦ ʿʝ ʜʨʫʛʘ ʤʝʪʦʜʘ ʮʨʪʘˁʘ ʣʠʥʠʿʘ, ʫ ʢʦʿʦʿ ʮʨʪʘʪʝ ʧʦʿʝʜʠʥʘʯʥʝ ʣʠʥʠʿʝ, ʘ ʧʦʯʝʪʥʘ 

ʪʘʯʢʘ ʥʦʚʝ ʣʠʥʠʿʝ ʥʝ ʤʦʨʘ ʜʘ ʙʫʜʝ ʢʨʘʿˁʘ ʪʘʯʢʘ ʧʨʝʪʭʦʜʥʝ. 

ʂʘʜ ʭʦ˂ʝʪʝ ʜʘ ʥʘʮʨʪʘʪʝ ʧʦʿʝʜʠʥʘʯʥʫ ʣʠʥʠʿʫ, ʜʨʞʠʪʝ ʧʨʠʪʠʩʥʫʪ ʣʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ ʜʘ 

ʙʠʩʪʝ ʟʘʜʘʣʠ ʧʦʯʝʪʥʫ ʪʘʯʢʫ ʠ ʧʦʚʣʘʯʠʪʝ ʢʫʨʩʦʨ ʥʝ ʧʫʰʪʘʿʫ˂ʠ ʣʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ. ʇʦʰʪʦ 

ʩʪʠʛʥʝʪʝ ʜʦ ʢʨʘʿˁʝ ʪʘʯʢʝ, ʧʫʩʪʠʪʝ ʪʘʩʪʝʨ ʤʠʰʘ - ʠʟʤʝʹʫ ʜʚʝ ʪʘʯʢʝ ʙʠ˂ʝ ʠʩʮʨʪʘʥʘ ʣʠʥʠʿʘ. 

ʂʘʜʘ ʥʘʮʨʪʘʪʝ ʣʠʥʠʿʫ, ʠʟʤʝʥʠʪʝ ʿʦʿ ʧʘʨʘʤʝʪʨʝ ʥʘ ʧʘʥʦʫ Line Properties PropertyManager 

ʢʘʢʦ ʙʠ ʜʦʙʠʣʘ ʧʦʪʨʝʙʥʫ ʜʫʞʠʥʫ ʠ ʥʘʛʠʙ. 

ʃʠʥʠʿʫ ʤʦʞʝʪʝ ʤʝˁʘʪʠ ʠ ʜʠʥʘʤʠʯʢʠ ʪʘʢʦ ʰʪʦ ˂ʝʪʝ ʧʦʚʣʘʯʠʪʠ ˁʝʥʝ ʢʨʘʿʝʚʝ. 

 

 

 

ʎʨʪʘˁʝ ʪʘʥʛʝʥʮʠʿʘʣʥʠʭ ʠʣʠ ʥʦʨʤʘʣʥʠʭ ʣʫʢʦʚʘ ʧʦʤʦ˂ʫ ʘʣʘʪʢʝ Line 

SolidWorks ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʜʦʢ ʮʨʪʘʪʝ ʢʦʥʪʠʥʫʘʣʥʝ ʣʠʥʠʿʝ ʥʘʮʨʪʘʪʝ ʪʘʥʛʝʥʮʠʿʘʣʥʝ ʠʣʠ 

ʥʦʨʤʘʣʥʝ (ʫʧʨʘʚʥʝ) ʣʫʢʦʚʝ ʢʦʿʠ ʧʦʣʘʟʝ ʦʜ ʢʨʘʿˁʝ ʪʘʯʢʝ ʣʠʥʠʿʝ. 

ʊʘʢʚʠ ʣʫʢʦʚʠ ʩʝ ʤʦʛʫ ʥʘʮʨʪʘʪʠ ʩʘʤʦ ʘʢʦ ʩʪʝ ʥʘʮʨʪʘʣʠ ʙʘʨ ʿʝʜʥʫ ʣʠʥʠʿʫ, ʣʫʢ ʠʣʠ 

ʢʨʠʚʫ. ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʣʫʢ, ʧʨʚʦ ʥʘʮʨʪʘʿʪʝ ʣʠʥʠʿʫ ʪʘʢʦ ʰʪʦ ˂ʝʪʝ ʟʘʜʘʪʠ ˁʝʥʫ ʧʦʯʝʪʥʫ 

ʠ ʢʨʘʿˁʫ ʪʘʯʢʫ. 

ʇʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʚʘʥ ʢʨʘʿˁʝ ʪʘʯʢʝ ʧʦʩʣʝʜˁʝ ʣʠʥʠʿʝ ʜʘ ʙʠ ʩʝ ʧʨʠʢʘʟʘʣʘ ʝʣʘʩʪʠʯʥʘ 

ʣʠʥʠʿʘ. ʂʘʜʘ ʥʘʢʦʥ ʪʦʛʘ ʚʨʘʪʠʪʝ ʢʫʨʩʦʨ ʫ ʢʨʘʿˁʫ ʪʘʯʢʫ ʧʦʩʣʝʜˁʝ ʣʠʥʠʿʝ, ʘʢʪʠʚʠʨʘ ʩʝ 

ʨʝʞʠʤ ʟʘ ʮʨʪʘˁʝ ʣʫʢʦʚʘ. ʀʟʥʘʜ ʢʫʨʩʦʨʘ ʧʨʠʢʘʟʫʿʫ ʩʝ ʫʛʘʦ ʠ ʧʦʣʫʧʨʝʯʥʠʢ ʣʫʢʘ. 

ʈʝʞʠʤ ʟʘ ʮʨʪʘˁʝ ʣʫʢʦʚʘ ʘʢʪʠʚʠʨʘ ʩʝ ʠ ʢʘʜʘ ʧʨʠʪʠʩʥʝʪʝ ʜʝʩʥʠ ʪʘʩʪʝʨ ʤʠʰʘ ʠ ʠʟ 

ʧʨʠʨʫʯʥʦʛ ʤʝʥʠʿʘ ʠʟʘʙʝʨʝʪʝ ʩʪʘʚʢʫ Switch to arc ʠʣʠ ʢʘʜʘ ʥʘ ʪʘʩʪʘʪʫʨʠ ʧʨʠʪʠʩʥʝʪʝ ʩʣʦʚʦ 

A. 
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ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʪʘʥʛʝʥʮʠʿʘʣʥʠ ʣʫʢ, ʘʢʪʠʚʠʨʘʿʪʝ ʨʝʞʠʤ ʟʘ ʮʨʪʘˁʝ ʣʫʢʦʚʘ ʪʘʢʦ ʰʪʦ 

˂ʝʪʝ ʚʨʘʪʠʪʠ ʢʫʨʩʦʨ ʫ ʢʨʘʿˁʫ ʪʘʯʢʫ ʧʦʩʣʝʜˁʝ ʣʠʥʠʿʝ. ɿʘʪʠʤ ʤʘʣʦ ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʫ 

ʧʨʘʚʮʫ ʧʨʦʜʫʞʝʪʢʘ ʣʠʥʠʿʝ; ʠʩʮʨʪʘ˂ʝ ʩʝ ʠʩʧʨʝʢʠʜʘʥʘ ʣʠʥʠʿʘ ʠ ʪʘʥʛʝʥʮʠʿʘʣʥʠ ʣʫʢ. ʃʝʚʠʤ 

ʪʘʩʪʝʨʦʤ ʤʠʰʘ ʦʟʥʘʯʠʪʝ ʢʨʘʿˁʫ ʪʘʯʢʫ ʣʫʢʘ. 

 

 

 

ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʥʦʨʤʘʣʘʥ ʣʫʢ, ʘʢʪʠʚʠʨʘʿʪʝ ʨʝʞʠʤ ʟʘ ʮʨʪʘˁʝ ʣʫʢʦʚʘ. ʇʦʤʝʨʠʪʝ 

ʢʫʨʩʦʨ ʤʘʣʦ ʫ ʧʨʘʚʮʫ ʢʦʿʠ ʿʝ ʥʦʨʤʘʣʘʥ ʥʘ ʣʠʥʠʿʫ, ʘ ʟʘʪʠʤ ʫ ʧʨʘʚʮʫ ʢʨʘʿˁʝ ʪʘʯʢʝ ʣʫʢʘ; 

ʠʩʮʨʪʘ˂ʝ ʩʝ ʥʦʨʤʘʣʘʥ ʣʫʢ. 

ʏʠʤ ʩʝ ʜʝʬʠʥʠʰʝ ʢʨʘʿˁʘ ʪʘʯʢʘ ʪʘʥʛʝʥʮʠʿʘʣʥʦʛ ʠʣʠ ʥʦʨʤʘʣʥʦʛ ʣʫʢʘ, ʧʦʥʦʚʦ ʩʝ 

ʘʢʪʠʚʠʨʘ ʨʝʞʠʤ ʟʘ ʮʨʪʘˁʝ ʣʠʥʠʿʘ. 

ʄʦʞʝʪʝ ʥʘʩʪʘʚʠʪʠ ʜʘ ʮʨʪʘʪʝ ʣʠʥʠʿʝ ʠʣʠ ʚʨʘʪʠʪʝ ʢʫʨʩʦʨ ʫ ʢʨʘʿˁʫ ʪʘʯʢʫ ʣʫʢʘ ʢʘʢʦ 

ʙʠʩʪʝ ʧʨʝʰʣʠ ʫ ʨʝʞʠʤ ʟʘ ʮʨʪʘˁʝ ʣʫʢʦʚʘ. 

 

 
 

ʎʨʪʘˁʝ ʢʦʥʩʪʨʫʢʮʠʦʥʠʭ ʣʠʥʠʿʘ ʠ ʦʩʘ ʩʠʤʝʪʨʠʿʝ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʂʦʥʩʪʨʫʢʮʠʦʥʝ ʠʣʠ ʧʦʤʦ˂ʥʝ ʣʠʥʠʿʝ ʠ ʦʩʝ ʩʠʤʝʪʨʠʿʝ ʩʣʫʞʝ ʩʘʤʦ ʢʘʦ ʧʦʤʦ˂ ʧʨʠ 

ʩʢʠʮʠʨʘˁʫ ʠ ʥʝ ʫʟʠʤʘʿʫ ʩʝ ʫ ʦʙʟʠʨ ʧʨʠ ʢʦʥʚʝʨʪʦʚʘˁʫ ʩʢʠʮʘ ʫ ʝʣʝʤʝʥʪʝ. 

ʂʦʥʩʪʨʫʢʮʠʦʥʫ ʣʠʥʠʿʫ ʮʨʪʘʪʝ ʩʣʠʯʥʦ ʢʘʦ ʣʠʥʠʿʫ ʩʢʠʮʝ, ʩʘʤʦ ʧʦʤʦ˂ʫ ʘʣʘʪʢʝ 

Centerline. ʂʘʜʘ ʮʨʪʘʪʝ ʢʦʥʩʪʨʫʢʮʠʦʥʝ ʣʠʥʠʿʝ, ʥʘ ʧʦʪʧʘʥʦʫ Options ʧʘʥʦʘ Line Properties 

PropertyManager ʧʦʪʚʨʹʝʥʘ ʿʝ ʦʧʮʠʿʘ For construction. 

ʂʦʥʩʪʨʫʢʮʠʦʥʫ ʣʠʥʠʿʫ ʤʦʞʝʪʝ ʥʘʮʨʪʘʪʠ ʠ ʘʣʘʪʢʦʤ Line. ɼʘ ʙʠʩʪʝ ʪʦ ʫʨʘʜʠʣʠ, 

ʦʪʚʦʨʠʪʝ Line Properties PropertyManager, ʥʘ ʧʦʪʧʘʥʦʫ Options ʧʦʪʚʨʜʠʪʝ ʦʧʮʠʿʫ For 

construction ʠ ʥʘʮʨʪʘʿʪʝ ʣʠʥʠʿʫ. 
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ʎʨʪʘˁʝ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʋ SolidWorks-ʫ ʘʣʘʪʢʝ ʟʘ ʮʨʪʘˁʝ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʩʫ ʛʨʫʧʠʩʘʥʝ. ʂʘʜʘ ʘʢʪʠʚʠʨʘʪʝ 

ʘʣʘʪʢʫ Rectangle ʩ ʧʘʥʦʘ SketchCommandManager, ʧʨʠʢʘʟʘ˂ʝ ʩʝ Rectangle 

PropertyManager. ʀʟʘʙʝʨʠʪʝ ʦʜʛʦʚʘʨʘʿʫ˂ʫ ʤʝʪʦʜʫ ʟʘ ʮʨʪʘˁʝ ʧʨʘʚʦʫʛʘʦʥʠʢʘ ʩ ʧʦʪʧʘʥʦʘ 

Rectangle Type. 

ɼʨʫʛʠ ʥʘʯʠʥ ʿʝ ʜʘ ʧʨʠʪʠʩʥʝʪʝ ʜʝʩʥʠ ʪʘʩʪʝʨ ʤʠʰʘ ʠ ʜʘ ʠʟ ʧʨʠʨʫʯʥʦʛ ʤʝʥʠʿʘ ʦʜʘʙʝʨʝʪʝ 

ʦʧʮʠʿʫ Corner Rectangle ʢʘʢʦ ʙʠʩʪʝ ʦʪʚʦʨʠʣʠ Rectangle PropertyManager. 

ʋ ʧʨʦʛʨʘʤʫ SolidWorks, ʧʨʘʚʦʫʛʘʦʥʠʢ ʩʝ ʮʨʪʘ ʪʘʢʦ ʰʪʦ ʩʝ ʟʘʜʘʿʫ ˁʝʛʦʚʘ ʜʚʘ ʩʫʧʨʦʪʥʘ 

ʫʛʣʘ. ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʧʨʘʚʦʫʛʘʦʥʠʢ, ʘʢʪʠʚʠʨʘʿʪʝ ʘʣʘʪʢʫ Rectangle; ʢʫʨʩʦʨ ʩʪʨʝʣʠʮʘ ˂ʝ 

ʙʠʪʠ ʟʘʤʝˁʝʥʘ ʢʫʨʩʦʨʦʤ ʧʨʘʚʦʫʛʘʦʥʠʢʘ. ʇʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʦ ʪʘʯʢʝ ʢʦʿʘ ʪʨʝʙʘ ʧʨʚʠ ʫʛʘʦ 

ʧʨʘʚʦʫʛʘʦʥʠʢʘ, ʧʨʠʪʠʩʥʠʪʝ ʿʝ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ, ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʠʿʘʛʦʥʘʣʥʦ ʜʦ 

ʜʨʫʛʦʛ ʫʛʣʘ ʧʨʘʚʦʫʛʘʦʥʠʢʘ, ʧʘ ʧʨʠʪʠʩʥʠʪʝ ʠ ʪʫ ʪʘʯʢʫ. ʀʟʥʘʜ ʢʫʨʩʦʨʘ ʧʨʠʢʘʟʫʿʝ ʿʝ ʰʠʨʠʥʘ 

ʠ ʚʠʩʠʥʘ ʥʘʮʨʪʘʥʦʛ ʧʨʘʚʦʫʛʘʦʥʠʢʘ. 

 

 
 

ʎʨʪʘˁʝ ʢʨʫʛʦʚʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʋ SolidWorks - ʫ, ʢʨʫʛʦʚʠ ʩʝ ʮʨʪʘʿʫ ʥʘ ʜʚʘ ʥʘʯʠʥʘ ʪʘʢʦ ʰʪʦ ʩʝ ʟʘʜʘʿʫ ʮʝʥʪʘʨ ʠ 

ʧʦʣʫʧʨʝʯʥʠʢ ʠʣʠ ʩʝ ʜʝʬʠʥʠʰʫ ʪʨʠ ʪʘʯʢʝ ʢʦʿʝ ʣʝʞʝ ʥʘ ʢʨʫʞʥʠʮʠ. 

ɸʣʘʪʢʝ ʟʘ ʮʨʪʘˁʝ ʢʨʫʛʦʚʘ ʛʨʫʧʠʩʘʥʝ ʩʫ ʥʘ ʧʘʥʦʫ Sketch CommandManager. ɼʘ ʙʠʩʪʝ 

ʥʘʮʨʪʘʣʠ ʢʨʫʛ, ʧʨʠʪʠʩʥʠʪʝ ʩʪʨʝʣʠʮʫ ʥʘʜʦʣʝ ʥʘ ʘʣʘʪʢʠ Circle ʠ ʦʪʚʦʨʠ˂ʝ ʩʝ ʧʦʪʧʘʣʝʪʘ ʩ 

ʜʚʝ ʘʣʘʪʢʝ. ʆʜʘʙʝʨʠʪʝ ʘʣʘʪʢʫ ʩ ʧʦʪʧʘʣʝʪʝ ʠ ʦʪʚʦʨʠ˂ʝ ʩʝ Circle PropertyManager. 

ɼʨʫʛʠ ʥʘʯʠʥ ʜʘ ʦʪʚʦʨʠʪʝ ʪʘʿ ʧʘʥʦ ʿʝʩʪʝ ʜʘ ʧʨʠʪʠʩʥʝʪʝ ʜʝʩʥʠ ʪʘʩʪʝʨ ʤʠʰʘ ʠ ʠʟ 

ʧʨʠʨʫʯʥʦʛ ʤʝʥʠʿʘ ʦʜʘʙʝʨʝʪʝ Circle. ʅʘ ʧʦʪʧʘʥʦʫ Circle Type ʦʜʘʙʝʨʠʪʝ ʤʝʪʦʜʫ ʟʘ ʮʨʪʘˁʝ 

ʢʨʫʛʘ. 
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ʎʨʪʘˁʝ ʢʨʫʛʘ ʪʘʢʦ ʰʪʦ ʩʝ ʜʝʬʠʥʠʰʝ ʮʝʥʪʘʨ 

ʂʘʜʘ ʦʪʚʦʨʠʪʝ Circle PropertyManager, ʥʘ ʧʦʪʧʘʥʦʫ Circle Type ʧʦʜʨʘʟʫʤʝʚʘʥʦ ʿʝ 

ʠʟʘʙʨʘʥʦ ʜʫʛʤʝ Center. ʆʥʦ ʦʤʦʛʫ˂ʘʚʘ ʜʘ ʩʝ ʥʘʮʨʪʘ ʢʨʫʛ ʢʘʜʘ ʩʝ ʟʘʜʘ ˁʝʛʦʚ ʮʝʥʪʘʨ. 

ʋʤʝʩʪʦ ʢʫʨʩʦʨʘ ʩʪʨʝʣʠʮʝ ʧʨʠʢʘʟʫʿʝ ʩʝ ʢʫʨʩʦʨ ʢʨʫʛʘ, ʢʦʿʠ ʠʤʘ ʦʙʣʠʢ ʦʣʦʚʢʝ ʩ ʢʨʫʛʦʤ 

ʠʩʧʦʜ ˁʝ. ɿʘʜʘʿʪʝ ʮʝʥʪʘʨ ʢʨʫʛʘ, ʘ ʟʘʪʠʤ ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʘ ʙʠʩʪʝ ʜʝʬʠʥʠʩʘʣʠ 

ʧʦʣʫʧʨʝʯʥʠʢ. ʊʝʢʫ˂ʠ ʧʦʣʫʧʨʝʯʥʠʢ ʢʨʫʛʘ ʧʨʠʢʘʟʫʿʝ ʩʝ ʠʟʥʘʜ ʢʫʨʩʦʨʘ ʠ ʤʝˁʘ ʩʝ ʢʘʢʦ 

ʧʦʤʝʨʘʪʝ ʢʫʨʩʦʨ. ʇʨʠʪʠʩʥʠʪʝ ʥʝʢʫ ʪʘʯʢʫ ʜʘ ʙʠʩʪʝ ʟʘʜʘʣʠ ʧʦʣʫʧʨʝʯʥʠʢ. 

ʇʦʣʫʧʨʝʯʥʠʢ ʤʦʞʝʪʝ ʤʝˁʘʪʠ ʥʘ ʧʘʥʦʫ Circle PropertyManager. ʇʦʨʝʜ ʪʦʛʘ, ʤʦʞʝʪʝ 

ʤʝˁʘʪʠ ʠ ʢʦʦʨʜʠʥʘʪʝ ʮʝʥʪʨʘ ʢʨʫʛʘ. 

 

 

ʎʨʪʘˁʝ ʢʨʫʛʘ ʪʘʢʦ ʰʪʦ ʩʝ ʜʝʬʠʥʠʰʫ ʪʨʠ ʪʘʯʢʝ 

ʈʘʜʠʦ - ʜʫʛʤʝ Perimeter Circle ʢʦʨʠʩʪʠ ʩʝ ʟʘ ʮʨʪʘˁʝ ʢʨʫʛʘ ʪʘʢʦ ʰʪʦ ʩʝ ʜʝʬʠʥʠʰʫ ʪʨʠ 

ʪʘʯʢʝ ʢʦʿʝ ʣʝʞʝ ʥʘ ˁʝʛʦʚʦʤ ʦʙʠʤʫ. ɼʘ ʙʠʩʪʝ ʦʚʦʤ ʘʣʘʪʢʦʤ ʥʘʮʨʪʘʣʠ ʢʨʫʛ, ʧʨʠʪʠʩʥʠʪʝ 

ʩʪʨʝʣʠʮʫ ʥʘʜʦʣʝ ʜʝʩʥʦ ʦʜ ʘʣʘʪʢʝ Circle; ʦʪʚʦʨʠ˂ʝ ʩʝ ʧʦʪʧʘʣʝʪʘ. ʀʟʘʙʝʨʠʪʝ ʘʣʘʪʢʫ 

Perimeter Circle. 

ɼʨʫʛʠ ʥʘʯʠʥ ʿʝ ʜʘ ʦʪʚʦʨʠʪʝ Circle PropertyManager, ʧʘ ʥʘ ʧʦʪʧʘʥʦʫ Circle Type 

ʧʨʠʪʠʩʥʝʪʝ ʜʫʛʤʝ Perimeter Circle. ʋʤʝʩʪʦ ʢʫʨʩʦʨʘ ʩʪʨʝʣʠʮʝ ʧʨʠʢʘʟʫʿʝ ʩʝ ʢʫʨʩʦʨ ʢʨʫʛʘ 

ʜʝʬʠʥʠʩʘʥʦʛ ʩ ʪʨʠ ʪʘʯʢʝ. ʅʘ ʧʦʚʨʰʠʥʠ ʟʘ ʮʨʪʘˁʝ ʟʘʜʘʿʪʝ ʧʨʚʫ ʪʘʯʢʫ, ʘ ʟʘʪʠʤ ʠ ʜʨʫʛʝ ʜʚʝ. 

ʀʩʮʨʪʘʥʠ ʢʨʫʛ ʙʠ˂ʝ ʩʚʝʪʣʦʧʣʘʚʝ ʙʦʿʝ (ʰʪʦ ʟʥʘʯʠ ʜʘ ʿʝ ʠʟʘʙʨʘʥ) ʠ ʤʦ˂ʠ ˂ʝʪʝ ʜʘ ʛʘ 

ʠʟʤʝʥʠʪʝ ʘʢʦ ʧʦʜʝʩʠʪʝ ʧʘʨʘʤʝʪʨʝ ʥʘ ʧʘʥʦʫ Circle PropertyManager. 
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ʎʨʪʘˁʝ ʧʦʤʦ˂ʥʠʭ ʢʨʫʛʦʚʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ɸʢʦ ʭʦ˂ʝʪʝ ʜʘ ʥʘʮʨʪʘʪʝ ʧʦʤʦ˂ʥʠ (ʢʦʥʩʪʨʫʢʮʠʦʥʠ) ʢʨʫʛ, ʥʘʮʨʪʘʿʪʝ ʢʨʫʛ ʘʣʘʪʢʦʤ Circle 

ʧʘ ʥʘ ʧʦʪʧʘʥʦʫ Options ʧʘʥʦʘ Circle PropertyManager ʧʦʪʚʨʜʠʪʝ ʦʧʮʠʿʫ For construction. 

ɼʘ ʙʠʩʪʝ ʧʦʤʦ˂ʥʠ (ʢʦʥʩʪʨʫʢʮʠʦʥʠ) ʦʙʿʝʢʘʪ ʧʨʝʪʚʦʨʠʣʠ ʫ ʩʢʠʮʠʨʘʥʠ ʦʙʿʝʢʘʪ, 

ʘʢʪʠʚʠʨʘʿʪʝ ʘʣʘʪʢʫ ʟʘ ʠʟʙʦʨ (Select), ʧʘ ʠʟʘʙʝʨʠʪʝ ʧʦʤʦ˂ʥʠ ʦʙʿʝʢʘʪ. ʆʪʚʦʨʠ˂ʝ ʩʝ 

PropertyManager. ʋʢʣʦʥʠʪʝ ʟʥʘʢ ʧʦʪʚʨʜʝ ʠʟ ʧʦˀʘ For construction; ʧʦʤʦ˂ʥʠ ʦʙʿʝʢʘʪ 

ʧʨʝʪʚʦʨʠ˂ʝ ʩʝ ʫ ʩʢʠʮʠʨʘʥʠ ʦʙʿʝʢʘʪ ʠ ʙʠ˂ʝ ʠʩʮʨʪʘʥ ʧʫʥʦʤ ʣʠʥʠʿʦʤ. 

ʎʨʪʘˁʝ ʣʫʢʦʚʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʋ SolidWorks - ʫ ʧʦʩʪʦʿʝ ʪʨʠ ʘʣʘʪʢʝ ʟʘ ʮʨʪʘˁʝ ʣʫʢʦʚʘ: Centerpoint Arc, TangentArc ʠ 

3 Point Arc. ʊʝ ʘʣʘʪʢʝ ʩʫ ʛʨʫʧʠʩʘʥʝ, ʘ ʤʦʛʫ ʩʝ ʧʦʿʝʜʠʥʘʯʥʦ ʘʢʪʠʚʠʨʘʪʠ ʩ ʧʦʪʧʘʣʝʪʝ ʢʦʿʘ 

ʩʝ ʦʪʚʘʨʘ ʢʘʜʘ ʧʨʠʪʠʩʥʝʪʝ ʩʪʨʝʣʠʮʫ ʥʘʜʦʣʝ ʜʝʩʥʦ ʦʜ ʘʣʘʪʢʝ Centerpoint Arc ʥʘ ʧʘʥʦʫ 

Sketch CommandManager. 

 

 
 

ʎʨʪʘˁʝ ʪʘʥʛʝʥʮʠʿʘʣʥʠʭ/ʥʦʨʤʘʣʥʠʭ ʣʫʢʦʚʘ ʫ ʧʨʦʛʨʘʤʫ SolidWorks 

ʊʘʥʛʝʥʮʠʿʘʣʥʠ ʣʫʢʦʚʠ ʩʫ ʦʥʠ ʢʦʿʠ ʩʝ ʮʨʪʘʿʫ ʪʘʥʛʝʥʮʠʿʘʣʥʦ ʥʘ ʧʦʩʪʦʿʝ˂ʠ ʩʢʠʮʠʨʘʥʠ 

ʦʙʿʝʢʘʪ. ʇʦʩʪʦʿʝ˂ʠ ʩʢʠʮʠʨʘʥʠ ʦʙʿʝʢʪʠ ʤʦʛʫ ʜʘ ʙʫʜʫ ʩʢʠʮʠʨʘʥʝ ʠ ʢʦʥʩʪʨʫʢʮʠʦʥʝ ʣʠʥʠʿʝ, 

ʣʫʢʦʚʠ ʠ ʢʨʠʚʝ. 

ʊʘʥʛʝʥʮʠʿʘʣʥʠ ʣʫʢʦʚʠ ʮʨʪʘʿʫ ʩʝ ʘʣʘʪʢʦʤ Tangent Arc. ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ 

ʪʘʥʛʝʥʮʠʿʘʣʥʠ ʣʫʢ, ʘʢʪʠʚʠʨʘʿʪʝ ʘʣʘʪʢʫ Tangent Arc ʫʤʝʩʪʦ ʢʫʨʩʦʨʘ ʩʪʨʝʣʠʮʝ ʧʨʠʢʘʟʫʿʝ ʩʝ 

ʢʫʨʩʦʨ ʪʘʥʛʝʥʮʠʿʘʣʥʦʛ ʣʫʢʘ. 

ʇʦʩʪʘʚʠʪʝ ʢʫʨʩʦʨ ʣʫʢʘ ʫ ʙʣʠʟʠʥʫ ʢʨʘʿˁʝ ʪʘʯʢʝ ʦʙʿʝʢʪʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʪʘʥʛʝʥʪʫ. ʋ 

ʢʨʘʿˁʦʿ ʪʘʯʢʠ ʧʦʿʘʚʠ˂ʝ ʩʝ ʥʘʨʘʥ˅ʘʩʪʘ ʪʘʯʢʘ, ʘ ʠʩʧʦʜ ʦʣʦʚʢʝ ï ʜʚʘ ʞʫʪʘ ʢʦʥʮʝʥʪʨʠʯʥʘ 

ʢʨʫʛʘ. ʇʨʠʪʠʩʥʠʪʝ ʣʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ, ʧʦʤʝʨʠʪʝ ʤʘʣʦ ʢʫʨʩʦʨ ʫ ʧʨʘʚʮʫ ʪʘʥʛʝʥʪʝ, ʘ ʟʘʪʠʤ 

ʛʘ ʧʦʤʝʨʠʪʝ ʪʘʢʦ ʜʘ ʜʝʬʠʥʠʰʝʪʝ ʚʝʣʠʯʠʥʫ ʣʫʢʘ. ʃʫʢ ˂ʝ ʧʦʯʠˁʘʪʠ ʫ ʢʨʘʿˁʦʿ ʪʘʯʢʠ 

ʠʟʘʙʨʘʥʦʛ ʦʙʿʝʢʪʘ, ʘ ʚʝʣʠʯʠʥʘ ˂ʝ ʤʫ ʩʝ ʤʝˁʘʪʠ ʢʘʢʦ ʧʦʚʣʘʯʠʪʝ ʢʫʨʩʦʨ. ʀʟʥʘʜ ʢʫʨʩʦʨʘ 

ʧʨʠʢʘʟʫʿʫ ʩʝ ʫʛʘʦ ʠ ʧʦʣʫʧʨʝʯʥʠʢ ʪʘʥʛʝʥʮʠʿʘʣʥʦʛ ʣʫʢʘ. 
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ʅʦʨʤʘʣʥʠ ʣʫʢʦʚʠ ʩʫ ʦʥʠ ʢʦʿʠ ʩʝ ʮʨʪʘʿʫ ʥʦʨʤʘʣʥʦ (ʫʧʨʘʚʥʦ) ʥʘ ʧʦʩʪʦʿʝ˂ʠ ʦʙʿʝʢʘʪ. 

Nʦʨʤʘʣʥʠ ʣʫʢʦʚʠ ʮʨʪʘʿʫ ʩʝ ʘʣʘʪʢʦʤ Tangent Arc. 

ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʥʦʨʤʘʣʥʠ ʣʫʢ, ʘʢʪʠʚʠʨʘʿʪʝ ʘʣʘʪʢʫ Tangent Arc. ʇʦʩʪʘʚʠʪʝ ʢʫʨʩʦʨ 

ʫ ʙʣʠʟʠʥʫ ʢʨʘʿˁʝ ʪʘʯʢʝ ʦʙʿʝʢʪʘ ʢʦʿʠ ʧʨʝʜʩʪʘʚˀʘ ʦʙʿʝʢʘʪ ʥʦʨʤʘʣʝ. ʋ ʢʨʘʿˁʦʿ ʪʘʯʢʠ ˂ʝ ʩʝ 

ʧʦʿʘʚʠʪʠ ʥʘʨʘʥ˅ʘʩʪʘ ʪʘʯʢʘ, ʘ ʠʩʧʦʜ ʦʣʦʚʢʝ - ʜʚʘ ʞʫʪʘ ʢʦʥʮʝʥʪʨʠʯʥʘ ʢʨʫʛʘ. ʇʨʠʪʠʩʥʠʪʝ 

ʣʝʚʠ ʪʘʩʪʝʨ ʤʠʰʘ, ʧʦʤʝʨʠʪʝ ʤʘʣʦ ʢʫʨʩʦʨ ʫ ʧʨʘʚʮʫ ʥʦʨʤʘʣʝ ʥʘ ʦʙʿʝʢʘʪ, ʘ ʟʘʪʠʤ ʛʘ 

ʧʦʤʝʨʠʪʝ ʪʘʢʦ ʜʘ ʜʝʬʠʥʠʰʝʪʝ ʚʝʣʠʯʠʥʫ ʣʫʢʘ. 

 

 
 

ʎʨʪʘˁʝ ʣʫʢʦʚʘ ʘʣʘʪʢʦʤ Centerpoint Arc 

ɸʣʘʪʢʦʤ Centerpoint Arc ʣʫʢʦʚʠ ʩʝ ʮʨʪʘʿʫ ʪʘʢʦ ʰʪʦ ʠʤ ʩʝ ʜʝʬʠʥʠʰʫ ʩʨʝʜʠʰˁʘ, 

ʧʦʯʝʪʥʘ ʠ ʢʨʘʿˁʘ ʪʘʯʢʘ. ʂʘʜʘ ʘʢʪʠʚʠʨʘʪʝ ʦʚʫ ʘʣʘʪʢʫ, ʢʫʨʩʦʨ ʩʪʨʝʣʠʮʘ ʙʠ˂ʝ ʟʘʤʝˁʝʥ 

ʢʫʨʩʦʨʦʤ ʣʫʢʘ. 

ʂʫʨʩʦʨ ʣʫʢʘ ʠʟʛʣʝʜʘ ʢʘʦ ʦʣʦʚʢʘ ʠʩʧʦʜ ʢʦʿʝ ʩʝ ʥʘʣʘʟʠ ʣʫʢ. ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʦʚʘʿ ʪʠʧ 

ʣʫʢʘ, ʘʢʪʠʚʠʨʘʿʪʝ ʘʣʘʪʢʫ Centerpoint Arc ʧʘ ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʦ ʪʘʯʢʝ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ 

ʮʝʥʪʘʨ ʣʫʢʘ. ʇʨʠʪʠʩʥʠʪʝ ʪʫ ʪʘʯʢʫ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ, ʘ ʟʘʪʠʤ ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʦ 

ʪʘʯʢʝ ʫ ʢʦʿʦʿ ʣʫʢ ʪʨʝʙʘ ʜʘ ʧʦʯʥʝ. ʅʘ ʝʢʨʘʥʫ ˂ʝ ʩʝ ʧʨʠʢʘʟʘʪʠ ʠʩʧʨʝʢʠʜʘʥ ʢʨʫʛ ʯʠʿʘ ˂ʝ ʩʝ 

ʚʝʣʠʯʠʥʘ ʤʝˁʘʪʠ ʢʘʢʦ ʧʦʤʝʨʘʪʝ ʤʠʰʘ. ʆʚʘʿ ʢʨʫʛ ʚʘʤ ʩʣʫʞʠ ʢʘʦ ʧʦʤʦ˂ - ˁʝʛʦʚ ʮʝʥʪʘʨ ʩʝ 

ʥʘʣʘʟʠ ʫ ʪʘʯʢʠ ʢʦʿʫ ʩʪʝ ʟʘʜʘʣʠ ʢʘʦ ʮʝʥʪʘʨ ʣʫʢʘ. 

 

 

 

ʇʨʠʪʠʩʥʠʪʝ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ ʪʘʯʢʫ ʫ ʢʦʿʦʿ ʭʦ˂ʝʪʝ ʜʘ ʧʦʯʥʝ ʣʫʢ, ʘ ʟʘʪʠʤ 

ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʘ ʙʠʩʪʝ ʜʝʬʠʥʠʩʘʣʠ ʢʨʘʿˁʫ ʪʘʯʢʫ ʣʫʢʘ. 

ʇʦʤʦ˂ʥʠ ʢʨʫʛ ʩʝ ʚʠʰʝ ʥʝ ʧʨʠʢʘʟʫʿʝ, ʘ ʠʩʮʨʪʘʚʘ ʩʝ ʣʫʢ ʢʦʿʠ ʧʦʯʠˁʝ ʫ ʪʘʯʢʠ ʢʦʿʫ ʩʪʝ 

ʟʘʜʘʣʠ ʥʘʢʦʥ ʟʘʜʘʚʘˁʘ ʮʝʥʪʨʘ. ɸʢʦ ʢʫʨʩʦʨ ʧʦʤʝʨʘʪʝ ʫ ʩʤʝʨʫ ʢʨʝʪʘˁʘ ʢʘʟʘˀʢʝ ʥʘ ʩʘʪʫ, ʠ 

ʣʫʢ ˂ʝ ʩʝ ʠʩʮʨʪʘʚʘʪʠ ʫ ʪʦʤ ʩʤʝʨʫ. ʀʩʪʦ ʚʘʞʠ ʠ ʟʘ ʩʫʧʨʦʪʘʥ ʩʤʝʨ. ɿʘʜʘʿʪʝ ʢʨʘʿˁʫ ʪʘʯʢʫ 

ʣʫʢʘ ʪʘʢʦ ʰʪʦ ˂ʝʪʝ ʿʝ ʧʨʠʪʠʩʥʫʪʠ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ. 
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ʎʨʪʘˁʝ ʣʫʢʦʚʘ ʘʣʘʪʢʦʤ 3 Point Arc 

ɸʣʘʪʢʦʤ 3 Point Arc ʣʫʢʦʚʠ ʩʝ ʮʨʪʘʿʫ ʪʘʢʦ ʰʪʦ ʠʤ ʩʝ ʜʝʬʠʥʠʰʫ ʧʦʯʝʪʥʘ ʪʘʯʢʘ, ʢʨʘʿˁʘ 

ʪʘʯʢʘ ʠ ʿʦʰ ʿʝʜʥʘ ʪʘʯʢʘ ʥʘ ʦʙʠʤʫ ʣʫʢʘ. 

ʂʘʜʘ ʘʢʪʠʚʠʨʘʪʝ ʦʚʫ ʘʣʘʪʢʫ, ʫʤʝʩʪʦ ʢʫʨʩʦʨʘ ʩʪʨʝʣʠʮʝ ʧʨʠʢʘʟʫʿʝ ʩʝ ʢʫʨʩʦʨ ʣʫʢʘ ʩ ʪʨʠ 

ʪʘʯʢʝ. ɼʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʦʚʘʿ ʪʠʧ ʣʫʢʘ, ʘʢʪʠʚʠʨʘʿʪʝ ʘʣʘʪʢʫ 3 Point Arc ʧʘ ʧʦʤʝʨʠʪʝ 

ʢʫʨʩʦʨ ʣʫʢʘ ʩʘ ʪʨʠ ʪʘʯʢʝ ʜʦ ʪʘʯʢʝ ʢʦʿʘ ʪʨʝʙʘ ʜʘ ʙʫʜʝ ʧʦʯʝʪʥʘ ʪʘʯʢʘ ʣʫʢʘ. ʇʨʠʪʠʩʥʠʪʝ ʪʫ 

ʪʘʯʢʫ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ ʘ ʟʘʪʠʤ ʧʦʤʝʨʠʪʝ ʢʫʨʩʦʨ ʜʦ ʪʘʯʢʝ ʫ ʢʦʿʦʿ ʣʫʢ ʪʨʝʙʘ ʜʘ ʩʝ 

ʟʘʚʨʰʠ. ʏʠʤ ʧʦʯʥʝʪʝ ʜʘ ʧʦʤʝʨʘʪʝ ʢʫʨʩʦʨ ʥʘʢʦʥ ʰʪʦ ʩʪʝ ʟʘʜʘʣʠ ʧʦʯʝʪʥʫ ʪʘʯʢʫ, ʥʘ ʝʢʨʘʥʫ 

˂ʝ ʩʝ ʧʨʠʢʘʟʘʪʠ ʠʩʧʨʝʢʠʜʘʥ ʧʦʤʦ˂ʥʠ ʣʫʢ ʠ ʧʘʥʦ Arc PropertyManager. 

 

ɿʘʜʘʿʪʝ ʢʨʘʿˁʫ ʪʘʯʢʫ ʣʫʢʘ ʪʘʢʦ ʰʪʦ ˂ʝʪʝ ʿʝ ʧʨʠʪʠʩʥʫʪʠ ʣʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ. ʋʤʝʩʪʦ 

ʧʦʤʦ˂ʥʦʛ ʣʫʢʘ, ʧʨʠʢʘʟʫʿʝ ʩʝ ʣʫʢ ʠʩʮʨʪʘʥ ʧʫʥʦʤ ʣʠʥʠʿʦʤ ʟʘ ʢʦʿʠ ʿʝ ʧʨʠʢʘʯʝʥ ʢʫʨʩʦʨ. ʂʘʢʦ 

ʧʦʤʝʨʘʪʝ ʢʫʨʩʦʨ, ʪʘʢʦ ʩʝ ʣʫʢ ʜʠʥʘʤʠʯʢʠ ʤʦʜʠʬʠʢʫʿʝ. 

ʃʝʚʠʤ ʪʘʩʪʝʨʦʤ ʤʠʰʘ ʧʨʠʪʠʩʥʠʪʝ ʪʘʯʢʫ ʥʘ ʝʢʨʘʥʫ ʜʘ ʙʠʩʪʝ ʥʘʮʨʪʘʣʠ ʣʫʢ. ʊʘ ʪʘʯʢʘ, 

ʧʦʩʣʝʜˁʘ ʢʦʿʫ ʩʪʝ ʠʟʘʙʨʘʣʠ, ʦʜʨʝʹʫʿʝ ʧʨʘʚʘʮ ʧʨʦʩʪʠʨʘˁʘ ʣʫʢʘ. ʏʠʤ ʥʘʮʨʪʘʪʝ ʣʫʢ, 

ʧʦʩʪʘ˂ʝ ʜʦʩʪʫʧʥʝ ʦʧʮʠʿʝ ʩ ʧʘʥʦʘ Arc PropertyManager ʪʘʢʦ ʜʘ ʤʦʞʝʪʝ ʠʟʤʝʥʠʪʠ 

ʧʘʨʘʤʝʪʨʝ ʣʫʢʘ. 

 






































































































