
1 

 

 

ʄɯʅɯʉʊɽʈʉʊɺʆ ʆʉɺɯʊʀ ɯ ʅɸʋʂʀ ʋʂʈɸɰʅʀ 

ʅɸʎɯʆʅɸʃʔʅʀʁ ʊɽʍʅɯʏʅʀʁ ʋʅɯɺɽʈʉʀʊɽʊ ʋʂʈɸɰʅʀ 

çʂʀɰɺʉʔʂʀʁ ʇʆʃɯʊɽʍʅɯʏʅʀʁ ɯʅʉʊʀʊʋʊ 

ʽʤʝʥʽ ɯɻʆʈʗ ʉɯʂʆʈʉʔʂʆɻʆè 

 
 
 
 
 
 
 
 
 

ʇʈʆɽʂʊʋɺɸʅʅʗ ʆʉʅɸʑɽʅʅʗ ɺɽʈʉʊɸʊɯɺ, 

ʈʆɹʆʊɯɺ ɯ ʄɸʐʀʅ 
 
 
 
 
 
 

˝̆̋̏̍̆̎̅̏̃́̎̏ ˙̘̟̆̓̏̅̉̎̏ ̟̑́̅̏ ˚˟ˠˠ Ⱥ˗˜˴ ̨̍Ȣ ˴̠̄̏̑ ˞̨̝̋̏̑̒̋̏̄̏Ȼ  

̠̋ ̘̝̎́̃́̌̎̉̊ ̨̐̏̒̂̎̉̋ ̠̅̌ ̨̒̓̔̅̆̎̓̃ȟ  

̨̠̋ ̘̟̝̠̎́̃́̓̒ ̈́ ̨̨̗̝̟̒̐̆́̌̎̒̓ 133 çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè 

ʩʧʝʮʽʘʣʽʟʘʮʽʻ  ʁçʂʦʤʧôʶʪʝʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʽʚ, ʨʦʙʦʪʽʚ ʽ ʤʘʰʠʥè  

 

 

 

 

 

 

 

 

 

 

 

˗̩̉̃ -2018 

˗˜˴ ̨̍Ȣ ˴̠̄̏̑ ˞̨̝̋̏̑̒̋̏̄̏ 



2 
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ɹɹʂ34.544ʷ2 
ʇʨʦʝʢʪʫʚʘʥʥʷ ʦʩʥʘʱʝʥʥʷ ʚʝʨʩʪʘʪʽʚ, ʨʦʙʦʪʽʚ ʽ ʤʘʰʠʥ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] : 
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ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè; ʫʢʣʘʜ.: ʇʨʠʭʦʜʴʢʦ ɺ.ʇ., ʃʠʪʚʠʥ ʆ.ɺ. ï ɽʣʝʢʪʨʦʥʥʽ ʪʝʢʩʪʦʚʽ ʜʘʥʽ (1 

ʬʘʡʣ: 37,71 ʄʙʘʡʪ). ï ʂʠʾʚ : ʅʊʋʋ çʂʇɯ ʽʤ. ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, 2018. ï 212 ʩ 
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ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʅʘʚʝʜʝʥʦ ʘʣʛʦʨʠʪʤʠ ʪʘ ʧʨʠʢʣʘʜʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʣ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ,ʩʠʣʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʧʘʨʘʤʝʪʨʽʚ 

ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ, ʘ ʪʘʢʦʞ ʧʦʭʠʙʦʢ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ. ʉʪʨʫʢʪʫʨʘ ʽ ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦʛʦ ʧʦʩʽʙʥʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʠʤ ʚʠʤʦʛʘʤ 

ʜʝʨʞʘʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʪʘʥʜʘʨʪʫ ʚʠʱʦʾ ʦʩʚʽʪʠ..  
ʅʘʚʯʘʣʴʥʠʡ  ʧʦʩʽʙʥʠʢ çʇʨʦʝʢʪʫʚʘʥʥʷ ʦʩʥʘʱʝʥʥʷ ʚʝʨʩʪʘʪʽʚ, ʨʦʙʦʪʽʚ ʽ ʤʘʰʠʥè  

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʤʘʛʽʩʪʨʽʚ ʩʧʝʮʽʘʣʽʟʘʮʽʾ çʂʦʤʧʶʪʝʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʽʚ, 

ʨʦʙʦʪʽʚ ʽ ʤʘʰʠʥè  ʩʧʝʮʽʘʣʴʥʦʩʪʽ 133-çɻʘʣʫʟʝʚʝ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè, ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ 

ʢʦʨʠʩʥʠʤ ʩʪʫʜʝʥʪʘʤ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 131-çʇʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘè,  ʘʩʧʽʨʘʥʪʘʤ ʽ ʚʠʢʣʘʜʘʯʘʤ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʬʘʭʽʚʮʷʤ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ 

ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʘʩʪʢʠ. 

É ʇʨʠʭʦʜʴʢʦ ɺ.ʇ., ʃʠʪʚʠʥ ʆ.ɺ., 2018 

É ʅʊʋʋ çʂʇɯ ʽʤ.ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦ è, 2018 
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ɺ ʉ ʊ ʋ ʇ 

ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ, ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ, ʽ 

ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʘʪ ï ʚʘʞʣʠʚʘ ʧʨʦʙʣʝʤʘ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɺʠʨʽʰʝʥʥʷ 

ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʚʝʨʩʪʘʪʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ. ʅʘ ʩʫʯʘʩʥʠʭ ʚʝʨʩʪʘʪʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʝʨʩʪʘʪʘʭ ʟ ʏʇʂ, ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʝ ʥʘʜʽʡʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠ ʥʝʚʝʣʠʢʠʭ 

ʛʘʙʘʨʠʪʘʭ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ (ɺʇ), ʘ ʪʘʢʦʞ ʤʽʥʽʤʘʣʴʥʠʡ ʚʧʣʠʚ ʩʠʣ ʪʘ 

ʤʦʤʝʥʪʽʚ ʨʽʟʘʥʥʷ ʥʘ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ.  

ʆʩʥʦʚʥʫ ʛʨʫʧʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʩʢʣʘʜʘʶʪʴ ʧʨʠʩʪʨʦʾ 

ʤʝʭʘʥʦʩʢʣʘʜʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʇʨʠʩʪʨʦʤ̫ʠ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʥʘʟʠʚʘʶʪʴ 

ʜʦʧʦʤʽʞʥʽ, ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʝʭʘʥʽʟʤʠ , ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʦʧʝʨʘʮʽʡ ʦʙʨʦʙʣʝʥʥʷ, ʩʢʣʘʜʘʥʥʷ ʽ ʢʦʥʪʨʦʣʶ. 

ɺʇ- ʜʦʟʚʦʣʷʻ ʚ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʚʠʨʦʙʥʠʮʪʚʘ ʥʘʡʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ, ʟʘʢʣʘʜʝʥʽ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʜʝʪʘʣʽ, ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ, 

ʬʦʨʤʠ ʪʘ ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʦʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ɺʇ ʜʦʟʚʦʣʷʻ:  

- ʫʩʫʥʫʪʠ ʨʦʟʤʽʪʢʫ ʪʘ ʚʠʚʽʨʢʫ ʟʘʛʦʪʦʚʦʢ,, ʧʽʜʚʠʱʠʪʠ  ʪʦʯʥʽʩʪʴ 

ʦʙʨʦʙʣʝʥʥʷ;  

- ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʥʘ ʦʧʝʨʘʮʽʾ;  

- ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ;  

- ʧʦʣʝʛʰʠʪʠ ʫʤʦʚʠ ʧʨʘʮʽ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʙʝʟʧʝʢʫ;  

- ʨʦʟʰʠʨʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫʩʪʘʪʢʫʚʘʥʥʷ;  

- ʦʨʛʘʥʽʟʫʚʘʪʠ ʙʘʛʘʪʦʚʝʨʩʪʘʪʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ;  

- ʟʘʩʪʦʩʫʚʘʪʠ ʪʝʭʥʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʥʦʨʤʠ ʯʘʩʫ; 

- - ʟʥʠʟʠʪʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʪʘ ʩʢʦʨʦʪʠʪʠ ʯʠʩʣʦ ʨʦʙʽʪʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ .  

ɺʠʪʨʘʪʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ɺʇ ʩʢʣʘʜʘʶʪʴ 15...20% ʚʽʜ ʚʠʪʨʘʪ ʥʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʝʡ ʯʠ ʤʘʰʠʥ, 10-

24% ʚʽʜ ʚʘʨʪʦʩʪʽ ʤʘʰʠʥʠ. ɺʇ ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʧʠʪʦʤʫ ʚʘʛʫ, ʟʘ ʚʘʨʪʩ̔ʪʁ ʽ 
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ʪʨʫʜʦʤʽʩʪʢʩ̔ʪʁ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ.  

ʏʘʩʪʘ ʟʤʽʥʘ ʦʙ'ʻʢʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʧʦʚôʷʟʘʥʘ ʽʟ ʥʘʨʦʩʪʘʥʥʷʤ ʪʝʤʧʽʚ 

ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʩʪʨʦʾʚ, ʤʝʪʦʜʽʚ 

ʾʭʥʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

 ʋ ʩʝʨʽʡʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʰʚʠʜʢʦʧʝʨʝʥʘʣʘʛʦʜʞʫʚʘʣʴʥʽ ʽ ʦʙʦʨʦʪʥʽ ʩʠʩʪʝʤʠ ɺʇ. ʋ ʤʘʣʦʩʝʨʽʡʥʦʤʫ ʽ 

ʦʜʠʥʠʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʘʭ ʚʩʝ ʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʩʪʝʤʫ ʫʥʽʚʝʨʩʘʣʴʥʦ-

ʟʙʨ̔ʥʠʭ (ʋɿʇ) ʧʨʠʩʪʨʦʾʚ 

ʅʦʚʽ ʚʠʤʦʛʠ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʧʨʠʩʪʨʦʾʚ, ʚʠʟʥʘʯʝʥʽ ʨʦʟʰʠʨʝʥʥʷʤ 

ʧʘʨʢʫ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʋ, ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʷʢʠʭ ʥʘ ʦʙʨʦʙʢʫ ʥʦʚʦʾ ʟʘʛʦʪʦʚʢʠ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʟʘʤʽʥʠ ʧʨʦʛʨʘʤʠ (ʱʦ ʟʘʡʤʘʻ ʜʫʞʝ ʤʘʣʦ ʯʘʩʫ) ʽ ʜʦ ʟʘʤʽʥʠ ʘʙʦ 

ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʠʩʪʨʦ  ʁ ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ (ʱʦ 

ʪʘʢʦʞ ʧʦʚʠʥʥʦ ʟʘʡʤʘʪʠ ʤʘʣʦ ʯʘʩʫ). 

ɺʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʧʨʠʩʪʨʦʾʚ ʥʘ ʪʦʯʥʽʩʪʴ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʢʦʥʫʚʘʥʠʭ ʦʧʝʨʘʮʽʡ ʜʦʟʚʦʣʠʪʴ ʧʨʦʝʢʪʫʚʘʪʠ ʧʨʠʩʪʨʦ,ʾ ʱʦ 

ʽʥʪʝʥʩʠʬʽʢʫʶʪʴ ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʧʽʜʚʠʱʫʶʪʴ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. 

ʈʦʙʦʪʘ ʧʦ ʫʥʽʬʽʢʘʮʽʾ ʪʘ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʾʚ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦ-

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʽʚ ʜʣʷ ʛʨʘʬʽʯʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ, ʫ ʩʚʦʶ 

ʯʝʨʛʫ, ʟʘʙʝʟʧʝʯʠʪʴ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ, ʤʘʪʝʨʽʘʣʴʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʥʘ  ʪʝʭʥʦʣʦʛʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʘʥʠʡ ʥʘʚʯʘʣʴʥʠʡ  

ʧʦʩʽʙʥʠʢ çʇʨʦʝʢʪʫʚʘʥʥʷ ʦʩʥʘʱʝʥʥʷ ʚʝʨʩʪʘʪʽʚ, ʨʦʙʦʪʽʚ ʽ ʤʘʰʠʥè  

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʘʢʘʣʘʚʨʽʚ, ʤʘʛʽʩʪʨʽʚ ʩʧʝʮʽʘʣʽʟʘʮʽʡ çʂʦʤʧôʶʪʝʨʥʝ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʽʚ, ʨʦʙʦʪʽʚ ʽ ʤʘʰʠʥè,  ʩʧʝʮʽʘʣʴʥʦʩʪʽ 133 çɻʘʣʫʟʝʚʝ 

ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷè, ʘʩʧʽʨʘʥʪʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʽ 

ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʚʩʽʭ, ʢʦʛʦ ʮʽʢʘʚʣʷʪʴ ʧʠʪʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ.  
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1. ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʇʈʀʉʊʈʆɰ 

1.1. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʇʨʠʩʪʨʦʾ  - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʨʷʜʴ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʦʧʝʨʘʮʽʡ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʦʩʥʘʱʫʻʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʜʝʪʘʣʝʡ ʽ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ. ʇʽʜ ʦʧʪʠʤʘʣʴʥʦʶ ʦʩʥʘʱʝʥʽʩʪʶ 

ʨʦʟʫʤʽʪʁʴ ʪʘʢʫ ʦʩʥʘʱʝʥʽʩʪʴ, ʧʨʠ ʷʢʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ ʧʨʠ ʦʙʦʚ'ʷʟʢʦʚʦʤʫ ʦʜʝʨʞʘʥʥʽ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʨʦʜʫʢʮʽʾ ʟʘʜʘʥʦʾ ʷʢʦʩʪʽ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʫ ʫʤʦʚ, ʟʚ'ʷʟʘʥʠʭ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʡ ʦʨʛʘʥʽʟʘʮʽʡʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʨʦʙʥʠʯʠʭ ʬʦʥʜʽʚ ʽ ʨʦʙʦʯʦʾ ʩʠʣʠ.  

ʊʨʫʜʥʦʱʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʨʷʜʦʤ ʬʘʢʪʦʨʽʚ ʪʘ 

ʩʧʝʮʠʬʽʯʥʠʭ ʚʠʤʦʛ:  

1) ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʨʦʙʦʯʦʛʦ ʧʨʦʩʪʦʨʫ ʚʝʨʩʪʘʪʘ ʚ ʨʘʜʽʘʣʴʥʦʤʫ ʪʘ 

ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʘʭ;  

2) ʥʝʚʝʣʠʢʠʡ ʭʽʜ ʧʨʠʚʦʜʫ;  

3) ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʙʦʪʠ ʦʩʥʘʱʝʥʥʷ ʫ ʚʘʞʢʠʭ ʫʤʦʚʘʭ;  

4) ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʝʪʘʣʝʡ;  

5) ʦʙʤʝʞʝʥʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʣ ʟʘʪʠʩʢʫ.  

ʋ ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʤʘʰʠʥ, ʾʭ ʩʢʣʘʜʘʥʥʷ ʽ 

ʢʦʥʪʨʦʣʶ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ 

ʦʙʫʤʦʚʣʶʶʪʴ ʚʝʣʠʢʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, ʧʨʠʩʪʨʦʾʚ ʽ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʚʠʤʦʛ ʜʦ ʥʠʭ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ  

ʻ: ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʽʚ ʾʭ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ., ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʨʦʙʽʪʥʠʢʽʚ, ʨʦʟʰʠʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʦʙʣʘʜʥʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʧʨʘʮʽ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʨʦʙʽʪʥʠʢʽʚ ʪʘ ʽʥ. 
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ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʟʘʚʜʘʥʴ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʚʝʨʩʪʘʪʥʠʢʽʚ, ʩʣʶʩʘʨʽʚ - ʩʢʣʘʜʘʣʴʥʠʢʽʚ, ʥʘʣʘʜʯʠʢʽʚ ʽ 

ʢʦʥʪʨʦʣʝʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟʥʠʞʫʻ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʽ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʜʝʪʘʣʝʡ ʽ ʩʢʣʘʜʘʥʥʷ ʤʘʰʠʥ. 

ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘ ʦʧʝʨʘʮʽʷʭ ʪʦʯʽʥʥʷ ʽ ʬʨʝʟʝʨʫʚʘʥʥʷ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ (High Speed Cutting), 

ʷʢʝ ʚʩʝ ʰʠʨʰʝ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʧʦʚ'ʷʟʘʥʝ ʟ ʙʘʛʘʪʦʨʘʟʦʚʠʤ 

(ʫ 5-10 ʨʘʟʽʚ) ʧʽʜʚʠʱʝʥʥʷʤ ʰʚʠʜʢʦʩʪʝʡ ʨʽʟʘʥʥʷ ʽ ʧʦʜʘʯ. ʉʠʣʠ ʨʽʟʘʥʥʷ ʤʦʞʫʪʴ 

ʜʦʩʷʛʘʪʠ 5 ... 7 ʢʅ. ʊʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ 

ʦʧʝʨʘʮʽʷʭ, ʪʘʢʦʞ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʶ ʨʦʟʤʽʨʽʚ, ʚʽʜʭʠʣʝʥ ɹ ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, 

ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʰʦʨʩʪʢʦʩʪ̔ ʧʦʚʝʨʭʦʥɹ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʙʨʦʙʣʝʥʥʷ, ʥʘ ʯʠʩʪʦʚʠʭ ʦʧʝʨʘʮʽʷʭ ʥʝʦʙʭʽʜʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ ʰʚʠʜʢʽʩʪʴ ʨʽʟʘʥʥʷ ʽ ʟʤʝʥʰʫʚʘʪʠ ʧʦʜʘʯʫ, ʧʽʜʚʠʱʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʫʶʯʠ ʷʢʽʩʪʴ ʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɺʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʢʦʥʘʣʦʛʦ 

ʦʩʥʘʱʝʥʥʷ, ʫ ʪ.ʯ. ʚʠʩʦʢʦʪʦʯʥʠʭ ʟʘʪʠʩʢʥʠʭ ʧʘʪʨʦʥʽʚ, ʩʠʩʪʝʤ ʜʣʷ ʧʨʝʮʠʟʽʡʥʦʛʦ 

ʟʘʪʠʩʢʫ ʽ ʙʘʣʘʥʩʫʚʘʥʥʷ ʦʩʴʦʚʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ (16 000-20 000 ʭʚ-1) ʟ 

ʨʘʜʽʘʣʴʥʠʤ ʙʠʪʪʷʤ ʜʦ 3 ʤʢʤ. ʇʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʧʨʠʩʪʨʦʾʚ ʪʘʢʦʛʦ ʪʠʧʫ ʧʝʨʝʜ 

ʧʨʦʝʢʪʘʥʪʦʤ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʡʦʛʦ 

ʝʣʝʤʝʥʪʘʭ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʪʘʢʦʞ ʚʝʣʠʯʠʥʠ ʧʝʨʝʤʽʱʝʥʴ ʦʢʨʝʤʠʭ 

ʪʦʯʦʢ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʭʘʨʘʢʪʝʨʽ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʘʢ ʽ ʚ ʫʤʦʚʘʭ ʜʽʾ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʉʫʯʘʩʥʽ ʚʝʨʩʪʘʪʠ ʤʘʶʪʴ ʨʦʙʦʯʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʰʧʠʥʜʝʣʷ 

ʜʦ 8500 ʭʚ-1, ʱʦ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʜʦ Vʨ =300 ʤ/ʭʚ., ʘ 

ʟʥʘʯʠʪʴ ʧʨʠʩʪʨʦʾ ʧʦʚʠʥʥ ̔ʙʫʪʠ ʥʘʜʽʡʥʠʤʠ ʪʘ ʤʘʪʠ ʜʦʩʪʘʪʥʶ ʞʦʨʩʪʢʽʩʪʴ. 
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1.2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʨʠʩʪʨʦʾʚ 

ʉʫʯʘʩʥʽ ʧʨʠʩʪʨʦʾ - ʮʝ ʚʝʣʠʢʠʡ ʢʣʘʩ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʢʦʥʩʪʨʫʢʮʽʡ, ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʽʩʪʶ ʪʘ 

ʽʻʨʘʨʭʽʯʥʽʩʪʶ ʩʪʨʫʢʪʫʨʠ, ʩʢʣʘʜʥʦʶ ʛʝʦʤʝʪʨʽʻʶ ʩʢʣʘʜʦʚʠʭ ʽ ʰʠʨʦʢʠʤ 

ʜʽʘʧʘʟʦʥʦʤ ʟʤʽʥʠ ʨʦʟʤʽʨʽʚ, ʨʽʟʥʠʤ ʩʪʫʧʝʥʝʤ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʪʠʧʦʚʦʩʪʽ. 

ɼʣʷ ʩʫʯʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʪʝ, ʱʦ ʩʝʨʝʜ ʚʝʣʠʢʦʛʦ ʦʙʩʷʛʫ 

ʩʪʚʦʨʶʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʠʪʦʤʘ ʚʘʛʘ ʪʠʧʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʘ, 

ʪʦʤʫ ʧʨʦʝʢʪʫʚʘʥʥʷ ʥʝʤʦʞʣʠʚʦ ʟʚʝʩʪʠ ʪʽʣʴʢʠ ʜʦ ʨʦʟʤʽʨʥʠʭ ʽ ʜʝʷʢʠʭ ʽʥʰʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ. ʋ ʧʨʠʥʮʠʧʽ, ʮʝ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ ʩʝʨʡʦʟʥʠʭ ʧʨʦʙʣʝʤ ʽ ʟʘʜʘʯ, ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʟʘʣʫʯʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ʇʨʠ ʧʦʩʪʘʥʦʚʮʽ ʚʠʨʦʙʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ 70% ʚʠʨʦʙʥʠʯʠʭ ʟʘʪʨʘʪ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʟʘʩʦʙʽʚ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʝʨʩʪʘʪʽʚ, ʧʨʠʩʪʨʦʾʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʐʣʷʭʘʤʠ 

ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ  ʦʩʥʘʩʪʢʠ ʻ: 

1) ʧʝʨʝʭʽʜ ʚʽʜ ʨʦʟʨʦʙʢʠ ʦʢʨʝʤʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʜʦ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 

ʮʽʣʴʦʚʠʭ ʢʦʤʧʣʝʢʩʽʚ ʽ ʩʠʩʪʝʤ ʦʩʥʘcʪʢʠ;  

2) ʨʦʟʨʦʙʣʝʥʥʷ ʧʝʨʝʥʘʣʘʛʦʜʜʞʫʚʘʥʦʾ ʦʩʥʘʩʪʢʠ ʟʘʤʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦʾ;  

3) ʫʜʦʩʢʦʥʘʣʶʚʘʥʥʷ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʷ ʤʝʪʦʜʽʚ ʧʣʘʥʫʚʘʥʥʷ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʡ ʦʩʚʦʻʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʨʦʙʽʚ ʥʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘʭ;  

4) ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʦʩʥʘʱʝʥʥʷ ʪʘ ʝʣʝʤʝʥʪʽʚ ʦʩʥʘʩʪʢʠ;  

5) ʚʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʪʘ ʨʽʚʥʷ ʦʩʥʘʱʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɺʠʙʽʨ ʧʨʠʩʪʨʦʾʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʨʦʛʨʘʤʠ ʚʠʧʫʩʢʫ 

ʚʠʨʦʙʽʚ. 

ʂʣʘʩʠʬʽʢʘʮʽʶ ʧʨʠʩʪʨʦʾʚ ʧʨʦʚʦʜʷʪʴ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ [1 - 8]:  

ɿʦʢʨʝʤʘ, ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʠʩʪʨʦ ʾʧʦʜʽʣʷʶʪʴ ʥʘ ʧ'ʷʪʴ ʛʨʫʧ.  

1.  ɺʝʨʩʪʘʪʥʽ ʧʨʠʩʪʨʦʾ (ɺʇ) ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʽ ʟʘʢʨʽʧʣʝʥʥʷ 

ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʚʝʨʩʪʘʪʘʭ. ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʦʙʨʦʙʣʝʥʥʷ 
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ʨʦʟʨʽʟʥʷʶʪʴ ʪʦʢʘʨʥʽ, ʬʨʝʟʝʨʥʽ, ʩʚʝʨʜʣʠʣʴʥʽ, ʨʦʟʪʦʯʫʚʘʣʴʥʽ, ʰʣʽʬʫʚʘʣʴʥʽ ʪʘ 

ʽʥʰʽ ʧʨʠʩʪʨʦʾ.  

2. ʇʨʠʩʪʨʦʾ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ɺʦʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʝʣʠʢʠʤ ʯʠʩʣʦʤ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʜʝʪʘʣʝʡ ʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 

ʻ ʥʘʩʣʽʜʢʦʤ  ʥʦʨʤʘʣʽʟʘʮʽ ʾʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽ ʾʩʘʤʠʭ ʨʽʟʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

3. ʉʢʣʘʜʘʣʴʥʽ ʧʨʠʩʪʨʦ ʾ - ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʩʢʣʘʜʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʦʾ ʪʦʯʥʦʩʪʽ ʩʢʣʘʜʘʥʥʷ ʽ 

ʜʦʜʘʪʢʦʚʠʭ ʚʝʣʠʢʠʭ ʟʫʩʠʣʴ. 

4. ʂʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʩʪʨʦ ʾʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʟʘʛʦʪʦʚʦʢ, ʧʨʦʤʽʞʥʦʛʦ ʡ ʦʩʪʘʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʦʙʨʦʙʣʶʚʘʥʠʭ ʜʝʪʘʣʝʡ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʽʙʨʘʥʠʭ ʚʫʟʣʽʚ ʽ ʤʘʰʠʥ. ʂʦʥʪʨʦʣʴʥʽ ʧʨʠʩʪʨʦʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ  ʪʘʢʦʞ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʫʩʪʘʥʦʚʢʠ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

5. ʇʨʠʩʪʨʦ ʾʜʣʷ ʟʘʭʚʘʪʫ, ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʢʘʥʪʫʚʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʟʘʛʦʪʦʚʦʢ, ʘ ʪʘʢʦʞ ʦʢʨʝʤʠʭ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ʧʨʠ ʩʢʣʘʜʘʥʥʽ. 

 ɺʇ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ, ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʩʢʣʘʜʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʛʨʫʧʫ, ʾʭ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

75% ʜʦ 85% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʪʨʦʾʚ.  

ɿʘ ʩʪʫʧʝʥʝʤ ʩʧʝʮʽʘʣʽʟʘʮʽʾ ɺʇ ʧʦʜʽʣʷʶʪʴ ʥʘ ʫʥʽʚʝʨʩʘʣʴʥʽ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʽ ʩʧʝʮʽʘʣʴʥʽ [3, 10, 20].  

ʋʥʽʚʝʨʩʘʣʴʥʽ ʧʨʠʩʪʨʦ ʾ (ʋʇ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʤʝʪʘʣʦʨʽʟʘʣʴʥʠʭ ʚʝʨʩʪʘʪʽʚ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʫʥʽʚʝʨʩʘʣʴʥʽ, ʧʦʚʦʨʦʪʥʽ, ʜʽʣʠʣʴʥʽ ʩʪʦʣʠ; ʩʘʤʦʮʝʥʪʨʫʚʘʣʴʥʽ ʧʘʪʨʦʥʠ. 

ʋʥʽʚʝʨʩʘʣʴʥʽ ʙʝʟʥʘʣʘʛʦʜʞʫʚʘʥʽ ʧʨʠʩʪʨʦ ʾ (ʋɹʇ) ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ 

ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʦʜʥʦʪʠʧʥʠʭ ʟʘʛʦʪʦʚʦʢ ʚ ʫʤʦʚʘʭ ʦʜʠʥʠʯʥʦʛʦ ʽ 

ʤʘʣʦʩʝʨʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʦ ʮʴʦʛʦ ʪʠʧʫ ʥʘʣʝʞʘʪʴ ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʘʪʨʦʥʠ ʟ 

ʥʝʨʦʟ'ʻʤʥʠʤʠ ʢʫʣʘʯʢʘʤʠ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʬʨʝʟʝʨʥʽ ʽ ʩʣʶʩʘʨʥʽ ʣʝʱʘʪʘ.  

ʋʥʽʚʝʨʩʘʣʴʥʽ ʥʘʣʘʛʦʜʞʫʚʘʥʽ ʧʨʠʩʪʨʦ ʾ (ʋʅʇ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʥʦʤʝʥʢʣʘʪʫʨʥʦʛʦ 
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ʚʠʨʦʙʥʠʮʪʚʘ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʫʥʽʚʝʨʩʘʣʴʥʽ ʧʘʪʨʦʥʠ ʟʽ ʟʤʽʥʥʠʤʠ 

ʢʫʣʘʯʢʘʤʠ, ʫʥʽʚʝʨʩʘʣʴʥʽ ʣʝʱʘʪʘ, ʩʢʘʣʴʯʘʩʪʽ ʢʦʥʜʫʢʪʦʨʠ.  

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʙʝʟʥʘʣʘʛʦʜʞʫʚʘʥʽ ʧʨʠʩʪʨʦ ʾ(ʉɹʇ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʷʢʽ ʙʣʠʟʴʢʽ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʽ 

ʧʦʪʨʝʙʫʶʪʴ ʦʜʥʘʢʦʚʦʛʦ ʦʙʨʦʙʣʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʥʘʣʝʞʘʪʴ ʧʨʠʩʪʨʦ ʾ

ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʩʪʫʧʽʥʯʘʪʠʭ ʚʘʣʽʚ, ʚʪʫʣʦʢ, ʬʣʘʥʮʽʚ, ʜʠʩʢʽʚ, ʢʦʨʧʫʩʥʠʭ 

ʜʝʪʘʣʝʡ ʪʘ ʽʥ.  

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʣʘʛʦʜʞʫʚʘʥʽ ʧʨʠʩʪʨʦʾ (ʉʅʇ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʙʘʟʫʚʘʥʥʷ ʪʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʙʣʠʟʴʢʽ ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʽ ʧʦʪʨʝʙʫʶʪʴ ʜʣʷ ʾʭ ʦʙʨʦʙʣʝʥʥʷ ʚʠʢʦʥʘʥʥʷ 

ʦʜʥʦʪʠʧʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʣʘʛʦʜʞʝʥʴ.  

ʋʥʽʚʝʨʩʘʣʴʥʽ ʟʙʽʨʥʽ ʧʨʠʩʪʨʦ ʾ (ʋɿʇ) ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʽ 

ʟʘʢʨʽʧʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʜʝʪʘʣʝʡ. ɿ ʢʦʤʧʣʝʢʪʫ ʝʣʝʤʝʥʪʽʚ ʋɿʇ, ʷʢʠʡ ʤʦʞʝ 

ʥʘʣʽʯʫʚʘʪʠ ʙʽʣʴʰʝ 10 ʪʠʩʷʯ ʜʝʪʘʣʝʡ  ʟʙʠʨʘʶʪʴ ʩʧʝʮʽʘʣʴʥ ̔ʧʨʠʩʪʨʦ,ʾ ʷʢ ̔ʧʦʪʽʤ 

ʨʦʟʙʠʨʘʶʪʴ, ʘ ʝʣʝʤʝʥʪʠ ʋɿʇ ʙʘʛʘʪʦʨʘʟʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʢʣʘʜʘʥʥʷ 

ʽʥʰʠʭ  ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʩʪʨʦʾʚ.  

ʉʧʝʮʽʘʣʴʥʽ ʧʨʠʩʪʨʦ ʾ(ʉʇ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʟʥʘʯʝʥʦʾ 

ʦʧʝʨʘʮʽʾ ʧʨʠ ʦʙʨʦʙʮʽ ʢʦʥʢʨʝʪʥʦʾ ʜʝʪʘʣʽ. ʊʘʢʽ ʧʨʠʩʪʨʦʾ ʥʘʟʠʚʘʶʪʴʩʷ 

ʦʜʥʦʮʽʣʴʦʚʠʤʠ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʢʨʫʧʥʦʩʝʨʽʡʥʦʤʫ ʽ ʤʘʩʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ.  

 ɿʘ ʩʪʫʧʝʥʝʤ ʤʝʭʘʥʽʟʘʮʽʾ ʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ɺʇ ʧʦʜʽʣʷʶʪʴ ʥʘ ʨʫʯʥʽ, 

ʤʝʭʘʥʽʟʦʚʘʥʽ, ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʽ ʡ ʘʚʪʦʤʘʪʠʯʥʽ. 

ɿʘ  ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ ɺʇ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʘ) ʜʣʷ ʦʙʜʠʨʥʠʭ ʨʦʙʽʪ; 

ʙ) ʥʦʨʤʘʣʴʥʦʾ ʪʦʯʥʦʩʪʽ - ʅ; ʚ) ʧʽʜʚʠʱʝʥʦʾ ʪʦʯʥʦʩʪʽ - ʇ; ʛ) ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ - 

ɺ; ʜ) ʦʩʦʙʦ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ - ɸ. 

ɿʘ ʪʠʧʦʤ ʧʨʠʚʦʜʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ, ɺʇ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʘ) ʟ 

ʛʽʜʨʦʧʨʠʚʦʜʦʤ; ʙ) ʟ ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ; ʚ) ʟ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ; ʛ) ʟ 

ʤʝʭʘʥʽʯʥʠʤ ʧʨʠʚʦʜʦʤ; ʜ) ʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ. 
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ɿʘ  ʪʠʧʦʤ ʟʘʛʦʪʦʚʦʢ, ʜʣʷ ʷʢʠʭ ʧʨʠʟʥʘʯʝʥ ̔ɺʇ, ʾʭ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʘ) ʜʣʷ 

ʰʪʫʯʥʠʭ ʟʘʛʦʪʦʚʦʢ, ʘ ʩʘʤʝ: ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ, ʧʨʠʟʤʘʪʠʯʥʽ, ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʪʘ 

ʽʥ. ;ʙ) ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʽʟ ʧʨʫʪʢʽʚ (ʪʨʫʙ). 

ɿʘ ʤʽʩʮʝʤ ʧʨʠʢʣʘʜʘʥʥʷ  ʩʠʣ ʟʘʪʠʩʢʫ: ʘ) ʧʦ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ 

ʟʘʛʦʪʦʚʢʠ; ʙ) ʧʦ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʟʘʛʦʪʦʚʢʠ; ʚ) ʢʦʤʙʽʥʦʚʘʥʽ. 

   

ʈʠʩ.1.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ɺʇ ʟʘ ʤʽʩʮʝʤ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣ ʟʘʪʠʩʢʫ [ 9] 

ɿʘ ʪʠʧʦʤ ʧʝʨʝʜʘʚʘʣʴʥʦ-ʧʽʜʩʠʣʶʶʯʦʛʦ ʣʘʥʮʶʛʘ ɺʇ ʙʫʚʘʶʪʴ: 

ʘ) ʢʣʠʥʦʚʽ; ʙ) ʚʘʞʽʣʴʥʽ; ʚ) ʤʝʤʙʨʘʥʥʽ; ʛ) ʧʨʫʞʥʽ; ʜ) ʢʦʤʙʽʥʦʚʘʥʽ. 

ɿʘ ʚʠʜʦʤ ʩʠʣʦʚʦʛʦ ʢʦʥʪʫʨʫ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ [10]: ʘ) ʟ̔ ʟʘʢʨʠʪʠʤ 

(ʟʘʤʢʥʫʪʽ, ʨʦʟʽʤʢʥʫʪʽ, ʢʦʤʙʽʥʦʚʘʥʽ); ʙ) ʟ̔ ʚʽʜʢʨʠʪʠʤ ʩʠʣʦʚʠʤ ʢʦʥʪʫʨʦʤ.  

ɿʘ ʚʠʜʦʤ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ ɺʇ: ʘ) ʦʩʥʦʚʥʠʡ; ʙ) ʜʦʜʘʪʢʦʚʠʡ 

ʚ) ʧʨʦʤʽʞʥʠʡ; ʟʘ ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʽʚ: ʛ) ʦʜʠʥ; ʜ) ʜʝʢʽʣʴʢʘ; ʝ) ʜʝʢʽʣʴʢʘ ʨʷʜʽʚ. 

ɿʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʧʝʨʝʥʘʣʘʛʦʜʞʝʥʥʷ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ ɺʇ: 

ʘ) ʧʦʩʪʽʡʥʠʡ, ʙ) ʟʤʽʥʥʠʡ (ʘʜʘʧʪʠʚʥʠʡ), ʚ) ʧʦʩʪʽʡʥʠʡ ʽ ʟʤʽʥʥʠʡ. 

ɿʘ  ʬʦʨʤʦ  ʁ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʟʘʪʠʩʢʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʱʦ ʚʠʟʥʘʯʘʻ 

ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʟ̔ ʟʘʛʦʪʦʚʢʦʶ, ʤʦʞʣʠʚʽ ʥʘʩʪʫʧʥʽ: ʮʠʣʽʥʜʨʠʯʥʘ; ʢʦʥʽʯʥʘ; 

ʧʣʦʩʢʘ; ʧʨʠʟʤʘʪʠʯʥʘ; ʧʽʨʘʤʽʜʘʣʴʥʘ; ʩʬʝʨʠʯʥʘ; ʪʦʨʦʾʜʘʣʴʥʘ. 

ɿʘ ʢʽʣʴʢʽʩʪʶ ʦʜʥʦʯʘʩʥʦ ʟʘʢʨʽʧʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ: ʘ) ʦʜʥʦʤʽʩʥʽ; 

ʙ) ʙʘʛʘʪʦʤʽʩʥʽ; ʚ) ʛʨʫʧʦʚʽ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʚʝʨʩʪʘʪʽ: ʘ) ʥʘ ʩʪʦʣʽ ʚʝʨʩʪʘʪʘ; ʙ) ʥʘ 

ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ; ʚ) ʥʘ ʩʫʧʦʨʪʽ ʚʝʨʩʪʘʪʘ; ʛ) ʥʘ ʩʫʧʫʪʥʠʢʫ 

ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʦʛʦ ʚʝʨʩʪʘʪʘ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ɺʇ: ʘ) ʨʫʯʥʠʡ; 

ʙ) ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ (ʘʚʪʦʦʧʝʨʘʪʦʨʦʤ); ʚ) ʧʨʦʤʠʩʣʦʚʠʤ ʨʦʙʦʪʦʤ. 
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1.3. ʉʪʨʫʢʪʫʨʘ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ,  ʡʦʛʦ ʤʦʨʬʦʣʦʛʽʷ ʪʘ ʧʝʨʝʜʘʚʘʣʴʥʦ 

- ʧʽʜʩʠʣʶʶʯʽ ʣʘʥʢʠ  

ʉʪʨʫʢʪʫʨʘ ɺʇ - ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʫʪʚʦʨʶʶʪʴ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʽ ʦʙʫʤʦʚʣʶʶʪʴ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʧʨʠʥʮʠʧʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʚʽʜ ʜʞʝʨʝʣʘ ʜʦ ʦʙ'ʻʢʪʫ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʧʝʨʝʜʘʯʽ 

ʧʨʫʞʥʦ ʩʠʣʦʚʦʛʦ ʧʦʣʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʝʥʝʨʛʽʾ ʧʨʫʞʥʦ-

ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʢʦʥʪʘʢʪʫ (ʩʧʦʣʫʯʝʥʥʷ) çʟʘʪʠʩʢʥʠʡ ʝʣʝʤʝʥʪ - ʦʙ'ʻʢʪ 

ʟʘʢʨʽʧʣʝʥʥʷè. ʉʪʨʫʢʪʫʨʠ ɺʇ ʚʽʜʥʦʩʷʪʴ ʜʦ ʜʠʥʘʤʽʯʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʝʥʝʨʛʽʾ 

ʫ ʚʠʛʣʷʜʽ ʩʠʣʦʚʦʛʦ ʧʦʪʦʢʫ. ʎʽ ʩʪʨʫʢʪʫʨʠ ʻ ʪʨʠʚʠʤʽʨʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ ʟ ʷʚʥʦ 

ʚʠʨʘʞʝʥʦʶ ʛʝʦʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʻʶ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʽʩʪ ʁ

ʤʦʞʣʠʚʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʤʧʦʥʫʚʘʥʴ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʬʦʨʤ ʘʢʪʠʚʥʠʭ 

ʯʘʩʪʠʥ (ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʧʝʨʝʜʘʚʘʣʴʥʦ-ʧʽʜʩʠʣʶʚʘʣʴʥʠʭ ʽ 

ʧʝʨʝʪʚʦʨʶʚʘʣʴʥʠʭ ʣʘʥʦʢ). ʂʨʽʤ ʪʦʛʦ, ʩʪʨʫʢʪʫʨʘ ʱʝ ʚʽʜʪʚʦʨʶʻ ʧʨʦʩʪʦʨʦʚʫ 

ʛʝʦʤʝʪʨʽʶ ʪʘ ʪʦʧʦʣʦʛʽʶ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʩʠʣʦʚʠʭ ʢʦʥʪʫʨʽʚ ʽ ʩʠʣʦʚʦʛʦ 

ʧʦʪʦʢʫ. 

ʋ ɺʇ ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʥʘʧʨʷʤʽ ʚʽʜ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʟ 

ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʪʘ ʧʽʜʩʠʣʝʥʥʷʤ, ʜʦ ʚʠʢʦʥʘʚʯʦʛʦ ʦʨʛʘʥʫ, ʱʦ ʩʪʚʦʨʶʻ 

ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ ʟʘʪʠʩʢʫ ʦʙôʻʢʪʘ  ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ. ʊʘʢʫ ʧʝʨʝʜʘʯʫ ʝʥʝʨʛʽʾ 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʠʣʦʚʠʭ ʧʦʪʦʢʽʚ ʚʽʜ ʧʨʠʚʦʜʫ ʜʦ ɺʇ, 

ʨʦʟʛʣʷʜʘʶʯʠ ʨʽʟʥʽ ʥʘʧʨʷʤʢʠ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ (ʨʠʩ.1.2). 

 

ʈʠʩ. 1.2.ʇʨʦʮʝʩ ʧʝʨʝʜʘʯʽ ʪʘ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʫ ɺʇ ʪʘ ʟʚôʷʟʢʠ (ʬʫʥʢʮʽʾ): F1 

ï ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ, F2 ï ʧʝʨʝʜʘʯʘ ʩʠʣ  ʫ ɺʇ, F3 ï ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʾʩʠʣʠ 

ʟʘʪʠʩʢʫ [11] 
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1. ɺʩʪʘʥʦʚʣʝʥʥʷ ʪʘ 

ʙʘʟʫʚʘʥʥʷ 

2. ʇʨʦʮʝʩ ʟʘʪʠʩʢʫʚʘʥʥʷ 

ʜʝʪʘʣʝʡ 

3. ʂʦʥʪʨʦʣʴ ʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

4. ʇʨʦʮʝʩ ʨʦʟʪʠʩʢʫʚʘʥʥʷ 

ʜʝʪʘʣʽ 

ʇʨʦʮʝʩ ʦʙʨʦʙʢʠ 

ɿʚʦʨʦʪʥʽʡ 
ʟʚôʷʟʦʢ  

ɽʥʝʨʛʝʪʠʯʥʠʡ 

ʧʦʪʽʢ 

 

ɽʥʝʨʛʽʷ 

 

ʈʠʩ.1.3. ʋʟʘʛʘʣʴʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʟʚôʷʟʢʽʚ ʫ ɺʇ 

 

ʇʦʪʽʢ ʝʥʝʨʛʽʾ  ʚʽʜ ʧʨʠʚʦʜʫ ʜʦ ʟʘʪʠʩʢʥʦʛʦ ʝʣʝʤʝʥʪʘ ʥʘ ʢʦʨʧʫʩ ʫ ɺʇ ʧʽʜ 

ʯʘʩ ʧʨʦʮʝʩʫ ʟʘʪʠʩʢʫ ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʧʨʦʱʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʛʣʷʜʽ 

ʤʦʜʝʣʽ (ʨʠʩ. 1.3). ʋ ɺʇ ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʧʨʷʤʽ ʚʽʜ ʜʞʝʨʝʣʘ 

ʝʥʝʨʛʽʾ, ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʪʘ ʧʽʜʩʠʣʝʥʥʷʤ, ʜʦ ʚʠʢʦʥʘʚʯʦʛʦ ʦʨʛʘʥʫ, ʱʦ ʩʪʚʦʨʶʻ 

ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ ʟʘʪʠʩʢʫ ʦʙôʻʢʪʘ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʪʘ ʜʦʧʦʤʽʞʥʠʭ ʦʧʝʨʘʮʽʡ. ʊʘʢʫ ʧʝʨʝʜʘʯʫ ʝʥʝʨʛʽʾ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʩʠʣʦʚʠʭ ʧʦʪʦʢʽʚ ʚʽʜ ʧʨʠʚʦʜʘ ʜʦ ʜʝʪʘʣʽ, ʨʦʟʛʣʷʜʘʶʯʠ ʨʽʟʥʽ 

ʥʘʧʨʷʤʢʠ ʥʘ ʚʭʦʜʽ ʪʘ ʚʠʭʦʜʽ. ʋ ʪʦʯʮʽ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ ʚʦʥʘ ʚʠʢʣʠʢʘʻ 

ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʪʠʩʢʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʧʝʨʝʤʽʱʝʥʴ ʚʩʽʭ 

ʝʣʝʤʝʥʪʽʚ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʚʽʜ ʧʨʠʚʦʜʫ, ʪʘʢʠʭ ʷʢ ʟʘʪʠʩʢʥʠʡ 

ʝʣʝʤʝʥʪ (ʟʤʽʥʥʠʡ), ʦʩʥʦʚʥʠʡ ʟʘʪʠʩʢʥʠʡ ʝʣʝʤʝʥʪ, ʧʝʨʝʜʘʚʘʣʴʥʦ - ʧʽʜʩʠʣʶʶʯʠʡ 

ʤʝʭʘʥʽʟʤ ʽ ʢʦʨʧʫʩ ɺʇ, ʘ ʪʘʢʦʞ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʩʘʤʠʭ ʝʣʝʤʝʥʪʘʭ. 

ʋ ʨʽʟʥʠʭ ɺʇ ʩʠʣʦʚʽ (ʝʥʝʨʛʝʪʠʯʥʽ) ʧʦʪʦʢʠ ʤʦʞʫʪʴ ʙʫʪʠ: ʄ ï ʤʝʭʘʥʽʯʥʽ: 

ʧʝʨʝʜʘʯʘ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ; ɽ ï 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ: ʧʦʣʷ, ʱʦ ʜʽʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʙʦ ʚ ʩʢʣʘʜʽ (ʩʪʨʫʢʪʫʨʽ) 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʽ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ; ʈ - ʨʽʜʠʥʥʽ ʽ ʚ'ʷʟʢʽ: 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ; ʇ ï ʧʦʚʽʪʨʷʥʽ: ʜʣʷ ʧʝʨʝʜʘʯʽ ʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʘʢʫʫʤ; ʄ - ʤʘʛʥʽʪʥʽ; ʊ - ʪʝʧʣʦʚʽ ʧʦʪʦʢʠ 



17 

 

ʨʦʟʰʠʨʝʥʥʷ ʽ ʟʚʫʞʝʥʥʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʪʘ ʦʭʦʣʦʜʞʝʥʥʽ; ɻ ï ʛʨʘʚʽʪʘʮʽʡʥʽ:  ʩʠʣʠ 

ʚʘʛʠ, ʚʽʜʮʝʥʪʨʦʚʽ ʩʠʣʠ. 

ɿʘ ʥʘʧʨʷʤʦʤ ʩʠʣʦʚʽ (ʝʥʝʨʛʝʪʠʯʥʽ) ʧʦʪʦʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʴʦʚʠʤʠ ʪʘ 

ʨʘʜʽʘʣʴʥʠʤʠ ʘʙʦ  ʫ ʚʠʛʣʷʜʽ ʢʦʤʙʽʥʘʮʽʡ [11]:  

- ʆʩʴʦʚʘ ʩʠʣʘ - ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ 

- ʈʘʜʽʘʣʴʥʘ ʩʠʣʘ - ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ 

- ʂʨʫʪʥʠʡ ʤʦʤʝʥʪ - ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ 

- ʆʩʴʦʚʘ ʩʠʣʘ ʽ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ - ʨʘʜʽʘʣʴʥʘ ʩʠʣʘ 

ʋ ʩʠʩʪʝʤʽ ɺʇ ʫ ʧʨʦʮʝʩʽ ʟʘʪʠʩʢʫ ʪʘ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʚʽʜ ʧʨʠʚʦʜʫ: ʢʽʥʝʪʠʯʥʦʾ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ  ʧʦʩʪʫʧʘʣʴʥʠʭ ʪʘ ʦʙʝʨʪʘʣʴʥʠʭ ʣʘʥʦʢ, ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʫ ʚʠʛʣʷʜʽ 

ʜʝʬʦʨʤʦʚʘʥʠʭ ʧʨʫʞʥʠʭ ʣʘʥʦʢ ʧʝʨʝʜʘʚʘʣʴʥʦ - ʧ̔ ʜʩʠʣʶʶʯʠʭ ʣʘʥʦʢ ʧʘʪʨʦʥʘ ʪʘ 

ʜʝʪʘʣʽ, ʨʦʙʦʪʠ ʧʦ ʧʦʜʦʣʘʥʥ ʁʩʠʣ ʪʝʨʪʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʟʦʚʥʽʰʥʴʦʛʦ, ʱʦ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʪʝʧʣʦ (ʨʠʩ.1.4). 

 

 

ɽʅɽʈɻɯʗ 

ɽ 

ɽ1 
ʈʦʙʦʪʘ ʩʠʣ 

ʪʝʨʪʷ ʚ ʧʨʠʚʦʜʽ 

ɽ2 
ʈʦʙʦʪʘ 

ʇʝʨʝʜʘʚʘʣʴʥʦ-

ʧʽʜʩʠʣʶʯʦʾ ʣʘʥʢʠ 

ɽ3 
 ʂʦʤʧʝʥʩʘʮʽʷ 
ʮʝʥʪʨʦʩʪʨʽʤʥʠʭ 

ʩʠʣ 

ɽ5 
ʅʘʛʨʽʚʘʥʥʷ 

ʝʣʝʥʪʽʚ  

ɽ7 
ʉʪʚʦʨʝʥʥʷ 

ʩʠʣʠ 

ʟʘʪʠʩʢʫ 

ɽ6 
ɿʤʝʥʰʝʥʥʷ 

ʩʠʣʠ 

ʟʘʪʠʩʢʫ 

ɽ4 
 ʈʦʙʦʪʘ ʽʥʰʠʭ 
ʤʝʭʘʥʽʟʤʽʚ 

ɽ8 
ʇʦʜʦʣʘʥʥʷ 

ʩʠʣ ʪʝʨʪʷ 

ɽ10 ʨʦʙʦʪʘ 

ʧʨʠ 

ʬʦʨʤʦʫʪʚʦʨ

ʝʥʥʽ 

ɽ7 ʧʨʫʞʥʘ 

ʜʝʬʦʨʤʘʮʽʷ 

ʟʘʛʦʪʦʚʢʠ 

ɽ12 
ɼʝʬʦʨʤʘʮʽʷ 

ʣʘʥʦʢ  ɽ11 

ʧʣʘʩʪʠʯʥʘ 

ʜʝʬʦʨʤʘʮʽʷ 

ʟʘʛʦʪʦʚʢʠ 

ɽ9 
ɼʝʬʦʨʤʘʮʽʷ 

ʟʘʪʠʩʢʥʦʛʦ 

ʝʣʝʤʝʥʪʘ 

 
ʈʠʩ.1.4.  ʄʦʜʝʣʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ɺʇ: ɽ1 ïɽ11 ï ʝʥʝʨʛʝʪʠʯʥʽ 

ʧʦʪʦʢʠ  
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ɺʇ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʫʤʦʚʠ ʚʟʘʻʤʦʜʽʾ 

ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʦʙôʻʢʪʦʤ ʟʘʢʨʽʧʣʝʥʥʷ, ʫʤʦʚʠ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʽ ʩʠʣʠ ʪʘ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʝʣʝʤʝʥʪʘʭ ʧʘʪʨʦʥʘ, ʩʭʝʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʨʫʞʥʠʭ ʚʽʜʪʠʩʢʘʥʴ ʪʘ 

ʧʦʭʠʙʦʢ ʚ ʩʠʩʪʝʤʽ ɺʇ - ʦʙôʻʢʪ ʟʘʢʨʽʧʣʝʥʥʷ.  ʉʭʝʤʘ ʩʠʣʦʚʠʭ (ʝʥʝʨʛʝʪʠʯʥʠʭ) 

ʧʦʪʦʢʽʚ ʫ  ɺʇ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ.1.4, 1.5. 

 

ʂʦʥʪʘʢʪ 

ʂʦʥʪʘʢʪ 

ɿʚ'ʷʟʦʢ 
 

ɿʚ'ʷʟʦʢ 
 

 

ɼʝʪʘʣʴ 

 

ʂ
ʦ
ʨ
ʧ
ʫ
ʩ
 

ɺ
ʇ 

 
ɿʘʪʠʩʢʥʠʡ ʝʣʝʤʝʥʪ 

ʧʨʦʤʽʞʥʠʡ 
 

 

ʇʝʨʝʜʘʚʘʣʴʥʦ-
ʧʽʜʩʠʣʶʶʯʘ ʣʘʥʢʘ 

 

 

ɿʘʪʠʩʢʥʠʡ ʝʣʝʤʝʥʪ 

 

ʈ̔ʟʘʥʥʷ 

ʉʪʚʦʨʝʥʥ̫  ʟʫʩʠʣʣʷ  

SɆ 

 
ʈʠʩ. 1.5. ʉʭʝʤʘ ʩʠʣʦʚʠʭ ʧʦʪʦʢʽʚ  ɺʇ 

 
 
 

 

ɻʦʪʦʚʘ ʜʝʪʘʣʴ 

ɺʝʨʩʪʘʪ 

ʌʦʨʤʦʫʪʚʦʨʝʥʥʷ 

ɺʝʨʩʪʘʪʥʠʡ 

ʧʨʠʩʪʨʽʡ 

ʦʥ 

ɿʘʛʦʪʦʚʢʘ 

ʇʘʨʘʤʝʪʨʠ 
ʦʙʨʦʙʢʠ 

ʂʝʨʫʚʘʥʥʷ 
ʪʨʘʥʩʧʦʨʪʦʤ 

ʉʠʩʪʝʤʘ  
ʢʝʨʫʚʘʥʥʷ 

 

ʈʠʩ. 1.6.  ʄʽʩʮʝ ɺʇ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ 
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ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ɺʇ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʟʘʻʤʦʜʽʻ, ʯʝʨʝʟ ʧʨʦʮʝʩʠ 

ʬʦʨʤʦʫʪʚʦʨʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʪʘ ʧʨʦʮʝʩʠ ʢʝʨʫʚʘʥʥʷ, ʽʟ ʟʘʛʦʪʦʚʢʦʶ 

(ʜʝʪʘʣʣʶ), ʽʥʩʪʨʫʤʝʥʪʦʤ, ʧʨʠʩʪʨʦʷʤʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ  ʪʘ ʽʥ. 

ʄʽʩʮʝ ɺʇ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʥʘʚʝʜʝʥʝ ʥʘ ʨʠʩ.1.6 ʟ ʩʠʩʪʝʤʥʠʤ 

ʚʨʘʭʫʚʘʥʥʷʤ ʧʨʦʮʝʩʽʚ ʚ ʚʝʨʩʪʘʪʽ. 

 

1.4. ɹʣʦʢ-ʩʭʝʤʘ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦ ʁ

ɹʣʦʢ-ʩʭʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʮʝʩʫ ʯʠ 

ʧʨʠʩʪʨʦʶ, ʯʽʪʢʦ ʧʦʢʘʟʫʻ ʩʠʩʪʝʤʘʪʠʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʩʽʭ ʝʪʘʧʽʚ ʚʠʢʦʥʘʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʩʽ ʛʨʫʧʠ, ʷʢʽ ʟʘʣʫʯʝʥʽ ʚ ʮʝʡ ʧʨʦʮʝʩ. ʊʘʢʘ 

ʩʭʝʤʘ ʻ ʩʠʩʪʝʤʦʶ ʛʨʘʬʽʯʥʠʭ ʩʠʤʚʦʣʽʚ (ʙʣʦʢʽʚ) ʽ ʣʽʥʽʡ ʧʝʨʝʭʦʜʽʚ (ʩʪʨʽʣʦʢ) ʤʽʞ 

ʥʠʤʠ. ʂʦʞʝʥ ʟ ʪʘʢʠʭ ʙʣʦʢʽʚ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʢʨʦʢʫ ʘʣʛʦʨʠʪʤʫ. ʋʩʝʨʝʜʠʥʽ 

ʪʘʢʦʛʦ ʩʠʤʚʦʣʫ ʜʘʻʪʴʩʷ ʦʧʠʩ ʜʘʥʦʾ ʜʽʾ.  

ʈʦʟʛʣʷʥʝʤʦ ʫʟʘʛʘʣʴʥʝʥʫ ʩʭʝʤʫ ɺʇ, ʷʢʠʡ ʤʦʞʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʷʢ ʥʘ 

ʟʚʠʯʘʡʥʽ ʪʦʢʘʨʥʽ, ʚʝʨʩʪʘʪʠ-ʘʚʪʦʤʘʪʠ, ʪʘʢ ʽ ʥʘ ʚʝʨʩʪʘʪʠ ʟ ʏʇʋ (ʨʠʩ.1.7). 

 

ɿʦʚʥʽʰʥʽ 
ʧʨʠʩʪʨʦʾ 

ʐʧʠʥʜʝʣʴ, 
ʩʪʽʣ, ʩʫʧʦʨʪ 

ɼʦʜʘʪʢʦʚʽ ï 

ʟʘʪʠʩʥʽ 

ʝʣʝʤʝʥʪʠ. 

ʆʩʥʦʚʥʽ 

ʟʘʪʠʩʥʽ 

ʵʣʝʤʝʥʪʠ 

ʇʝʨʝʜʘʚʘʣʴʥʦ 

ʧʽʜʩʠʣʶʶʯʘ 

ʣʘʥʢʘ 

ʂʦʨʧʫʩ 

ˤ  ˽

ʇʨʠʚʦʜ 

ʟʘʪʠʩʢʫ 

ʉʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ 

X23 

X61 

X51 

X52 

X28 

X27 

X26 

X41 

X22 
X21 

X24 

X25 

ˤ͔͙͚ͪͫͭ͊ͭͤ ͙͚ͨͪͫͭͪ͜ 

ʟʘʛʦʪʦʚʢʘ 

ɺʝʨʩʪʘʪ 

X71 

X72 ͍̂ͫͭ͊ͤͦ ͦ;ͤ͜ 
͔͔͔͙ͣͤ͡ 

X32 

X31 

 

 

ʈʠʩ.1.7. ʂʦʥʩʪʨʫʢʪʠʚʥʦ - ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ɺʇ 
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ɿʚ'ʷʟʢʠ ʚ ʢʦʥʩʪʨʫʢʪʠʚʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʩʭʝʤʽ ʧʘʪʨʦʥʘ - 

ʦʜʥʦʩʪʦʨʦʥʥʽ ʪʘ ʜʚʦʩʪʦʨʦʥʥʽ, ʪʦʤʫ ʛʨʘʬ ʩʭʝʤʠ ʻ ʥʝʦʨʽʻʥʪʦʚʘʥʠʡ (ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʽʻʨʘʨʭʽʯʥʦʾ ʤʦʜʝʣʽ). ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʤʘʻ ʤʝʨʝʞʝʚʫ ʩʪʨʫʢʪʫʨʫ. ɺʠʜʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʟʚ'ʷʟʢʽʚ ʫ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʩʭʝʤ ̔ʟʥʘʯʥʦ ʙʽʣʴʰʘ, ʥʽʞ ʢʦʤʧʦʥʝʥʪʽʚ. ɯ ʷʢʱʦ 

ʜʣʷ ʧʨʦʩʪʠʭ ʦʙ'ʻʢʪʽʚ ʮʝ ʤʦʞʝ ʙʫʪʠ ʥʝ ʥʘʩʪʽʣʴʢʠ ʚʘʞʣʠʚʦ, ʪʦ ʧʨʠ ʘʥʘʣʽʟʽ 

ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ, ʚʠʭʦʜʠʪʴ 

ʛʨʦʤʽʟʜʢʘ, ʧʦʛʘʥʦ ʦʩʷʞʥʘ ʤʦʜʝʣʴ, ʷʢʫ ʩʢʣʘʜʥʦ ʘʥʘʣʽʟʫʚʘʪʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʤʦʞʥʘ ʦʙ'ʻʜʥʘʪʠ ʜʝʢʽʣʴʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ʚ ʦʜʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʛʨʫʧʫ, ʪʦʙʪʦ 

ʟʘʩʪʦʩʫʚʘʪʠ ʽʻʨʘʨʭʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʚ'ʷʟʢʽʚ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ʩʧʨʷʤʦʚʫʻ ʫʚʘʛʫ ʥʘ ʚʠʙʽʨ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ ɺʇ, ʤʘʪʝʨʽʘʣʽʚ, 

ʬʦʨʤʠ, ʚʟʘʻʤʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʠʜʽʚ ʟ'ʻʜʥʘʥʴ. 

ɺʠʜʠ ʽ ʢʽʣʴʢʽʩʪʴ ʟ'ʻʜʥʘʥʴ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʩʢʣʘʜʘʥʥʷ ʽ ʚʠʨʦʙʥʠʯʽ ʚʠʪʨʘʪʠ. ɼʦ ʧʦʩʘʜʢʦʚʠʭ ʧʦʚʝʨʭʦʥʴ, ʷʢ ʧʨʘʚʠʣʦ, 

ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʙʽʣʴʰ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʧʦ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʥʽʞ ʜʦ ʽʥʰʠʭ 

ʧʦʚʝʨʭʦʥʴ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺʇ ʚʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ, ʷʢʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ, 

ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʧʨʠʧʫʩʢʽʚ ʽ ʢʽʣʴʢʦʩʪʽ ʧʦʟʠʮʽʡ ʦʙʨʦʙʣʝʥʥʷ. 

ʉʠʩʪʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ï ʮʝ ʧʽʜʩʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ 

ʚʝʨʩʪʘʪʘ,  ʷʢʘ ʘʢʪʠʚʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʶ, ʢʽʥʝʤʘʪʠʯʥʦʶ, 

ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʽ ʝʥʝʨʛʝʪʠʯʥʦʶ ʩʠʩʪʝʤʘʤʠ ʚʝʨʩʪʘʪʘ. ʅʘ ʧʨʘʢʪʠʮʽ ʩʠʩʪʝʤʠ ʜʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ʥʘʟʠʚʘʶʪʴ ʪʘʢʦʞ ʟʘʪʠʩʢʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʘʙʦ 

ʚʝʨʩʪʘʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ (ʨʠʩ.1.8). 

ʉʠʩʪʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ï ʮʝ ʧʽʜʩʠʩʪʝʤʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ çʉʠʩʪʝʤʠ 

ʜʝʪʘʣʽè, ʷʢʘ ʘʢʪʠʚʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʶ, ʢʽʥʝʤʘʪʠʯʥʦʶ, 

ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʽ ʝʥʝʨʛʦʩʠʩʪʝʤʘʤʠ.  
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ʉʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ 

ɺʝʨʩʪʘʪʥʠʡ 

ʢʦʤʧʣʝʢʩ 
 

ʉʠʩʪʝʤʘ 

ʜʝʪʘʣ ̔

ʇʨʦʮʝʩ 

ʤʝʭʘʥʦʦʙʨʦʙʢʠ 

ʆʙʣʘʜʥʘʥʥʷ 

 

 
 

ʘ) 

 

 

 

 

 

 

 

 

 

 

  

 

˩͔͎͔͙ͤͪͭ;ͤ͊ ͙͔ͫͫͭͣ͊ 

˴ͤ͜ ͔͙ͣ͊ͭ;ͤ ͊ͫ ͙͔ͫͭͣ͊ 

 

˿͙͔ͫͭͣ͊ ͔ͤͫͭͪͯͣͤͭͯ͜ 

 

˿͙͔ͫͭͣ͊ ͔͒ͭ͊͡ ͜
 
 
 
 
 
 

˿͙͔ͫͭͣ͊ ͍͔͎ͪͫͭ͊ͭͤͦͦ 

͙ͨͪͫͭͪͦΌ 

˱ͤ ͺͦͪͣ͊ͼ͚ͤ͊͜  ͙͔ͫͫͭͣ͊ 

 
ʙ) 

ʈʠʩ. 1.8. ʄʽʩʮʝ ʩʠʩʪʝʤʠ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ (ʘ) ʚ ʘʢʪʠʚʥʦʤʫ ʟʚô̫ ʟʢʫ(ʙ) ʟ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʤʝʪʘʣʦʦʙʨʦʙʥʦʛʦ ʚʝʨʩʪʘʪʘ 

 

ɿʘʪʠʩʢ ʜʝʪʘʣʽ ʤʦʞʝ ʚʠʟʥʘʯʘʪʠʩʷ ʩʠʣʦʶ ʘʙʦ ʤʦʤʝʥʪʦʤ, ʱʦ ʩʪʚʦʨʶʶʪʴ 

ʟʘʪʠʩʢʥʫ ʩʠʣʫ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʻʶ. ɺ ʦʜʥʽʡ ʧʣʦʱʠʥʽ ʜʝʪʘʣʽ ʽʩʥʫʻ 8 ʥʘʧʨʷʤʢʽʚ, ʘ 

ʚ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽʡ ʧʣʦʱʠʥʽ ï ʱʝ 6 ʥʘʧʨʷʤʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʪʠʧ ʟʘʪʠʩʢʫ: 

ʨʘʜʽʘʣʴʥʠʡ, ʢʫʪʦʚʠʡ, ʪʦʨʮʝʚʠʡ, ʟʘʢʣʠʥʶʯʁʠʡ, ʧʦʚʽʜʢʦʚʠʡ ʽ ʢʦʤʙʽʥʦʚʘʥʠʡ.  

ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ɺʇ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʠʧʦʤ 

ʧʝʨʝʜʘʚʘʣʴʥʦ-ʧʽʜʩʠʣʶʶʯʦ ʾʣʘʥʢʠ ʪʘ ʩʭʝʤʦʶ ʟʘʤʠʢʘʥʥʷ ʟʘʪʠʩʢʥʠʭ ʩʠʣ. 

ʋ ɺʇ ʤʝʭʘʥʽʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʝʦʙʭʽʜʥʦʛʦ ʭʦʜʫ 

ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʩʠʣʠ ʽ ʪʦʯʥʦʩʪʽ ʟʘʪʠʩʢʫ ʚʭʦʜʷʪʴ ʧʝʨʝʜʘʚʘʣʴʥʦ ï 

ʧʽʜʩʠʣʶʶʯʽ  ʣʘʥʢʠ: ʚʘʞʽʣʴʥʽ, ʢʣʠʥʦʚʽ (ʧʣʫʥʞʝʨʥʽ, ʢʣʠʥʦʧʣʫʥʞʝʨʥʽ, ʛʚʠʥʪʦʚʽ, 

ʝʢʩʮʝʥʪʨʠʢʦʚʽ),  ʧʨʫʞʥʽ  ʽ ʾʭ ʧʦʻʜʥʘʥʥʷ (ʨʠʩ.1.9, 1.10). 
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ʘ)                                              ʙ)                                           ʚ) 

 

ʛ)                    ʜ)                             ʝ)                                     ʞ) 

 

ʈʠʩ. 1.9. ʆʩʥʦʚʥʽ ʧʝʨʝʜʘʚʘʣʴʥʦ ï  ʧʽʜʩʠʣʶʶʯʽ  ʣʘʥʢʠ ɺʇ: ʘ) ʚʘʞʽʣʴʥʽ, 

ʙ) ʢʣʠʥʦʚʽ, ʚ) ʝʢʩʮʝʥʪʨʠʢʦʚʽ, ʛ) ʛʚʠʥʪʦʚʽ, ʜ) ʧʣʫʥʞʝʨʥʽ, ʝ) ʟʫʙʯʘʩʪʽ, ʞ) ʧʨʫʞʥʽ  

 

 

 

 
 

 
 

 
 
 

 
 

 
 

 

  

1ʇʇʃ 2 ʇʇʃ ɿɽ 

ʂʦʨʧʫʩ 

ʄ ʂʣ ɺ ʇ 

ɼ 

ʇʨ 

ʆ 

ʌ 

Q 
W 

K 

Kʣ K ɺ 

 

ʈʠʩ.1.10. ɹʣʦʢ ï ʩʭʝʤʘ ɺʇ ʟ ʥʘʩʢʨʽʟʥʠʤ ʧʨʦʭʦʜʞʝʥʥʷʤ ʝʥʝʨʛʽʾ. 
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ɼʝ: W - ʩʠʣʘ ʚʽʜ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ; Qï ʩʠʣʘ ʟʘʪʠʩʢʫ; ʇʇʃ ï 

ʧʝʨʝʜʘʚʘʣʴʥʦ-ʧʽʜʩʠʣʶʶʯʘ ʣʘʥʢʘ; ɿɽ ï ʟʘʪʠʩʢʥʠʡ ʝʣʝʤʝʥʪ; ʇʨ ï ʧʨʫʞʥʠʡ 

ʝʣʝʤʝʥʪ (ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʤʽʨʫ, ʱʦ ʟʘʢʨʽʧʣʶʻʪʴʩʷ); ʌ ï 

ʬʽʢʩʫʶʯʽ ʟʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ; ɼ ï ʜʦʜʘʪʢʦʚʽ ʟʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ; ʇʨ ï ʧʨʦʤʽʞʥʽ 

ʟʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ; ʆ ï ʦʩʥʦʚʥʽ ʟʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ; ʄ ï ʤʝʤʙʨʘʥʥʽ; ɺ- 

ʚʘʞʽʣʴʥʽ; ʇ ï ʧʨʫʞʥʽ; ʂ ï ʢʦʤʙʽʥʦʚʘʥʽ ʧʝʨʝʜʘʚʘʣʴʥʦ-ʧʽʜʩʠʣʶʶʯʽ ʣʘʥʢʠ. 

ʋ ʟʘʤʢʥʫʪʽʡ ʩʠʩʪʝʤʽ ɺʇ ʩʠʣʦʚʠʡ ʢʦʥʪʫʨ ʤʦʞʝ ʙʫʪʠ ʟʘʤʢʥʝʥʠʤ (ʩʠʣʠ 

ʟʘʪʠʩʢʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʘʤʢʥʝʥʠʡ ʙʘʛʘʪʦʢʫʪʥʠʢ ʫ ʧʣʦʱʠʥʽ), ʨʦʟʽʤʢʥʝʥʠʤ 

(ʩʠʣʠ ʟʘʪʠʩʢʫ ʧʘʨʘʣʝʣʴʥʽ ʦʩʽ ɺʇ) ʽ ʢʦʤʙʽʥʦʚʘʥʠʤ (ʨʝʟʫʣʴʪʫʶʯʽ ʩʠʣʠ ʟʘʪʠʩʢʫ 

ʜʽʶʪʴ ʫ ʜʚʦʭ ʧʣʦʱʠʥʘʭ ʽ ʩʭʦʜʷʪʴʩʷ ʜʦ ʚʝʨʰʠʥʠ). ʋ ʩʚʦʶ ʯʝʨʛʫ ʟʘʤʢʥʝʥʠʡ 

ʩʠʣʦʚʠʡ ʢʦʥʪʫʨ ɺʇ ʤʦʞʝ ʙʫʪʠ ʚʽʜʢʨʠʪʠʤ (ʟʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ ʥʝ ʦʭʦʧʣʝʥ ̔

ʟʘʛʘʣʴʥʠʤ ʢʦʨʧʫʩʦʤ) ʽ ʟʘʢʨʠʪʠʤ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʦʩʪʘʥʥʴʦ ʾ

ʧʝʨʝʜʘʚʘʣʴʥʦ -ʧʽʜʩʠʣʶʶʯʦʾ ʣʘʥʢʠ ʧʨʠʩʪʨʦʶ [18, 19]. 

 

1.5. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʠʤʦʛʠ ʜʦ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʆʜʥʘ ʽʟ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ  ɺʇ ï ʥʘʜʽʡʥʦ, ʰʚʠʜʢʦ ʽ ʪʦʯʥʦ ʧʨʠʢʣʘʩʪʠ ʫ 

ʚʠʟʥʘʯʝʥʠʭ ʤʽʩʮʷʭ ʟʘʛʦʪʦʚʢʠ ʩʪʨʦʛʦ ʨʝʛʣʘʤʝʥʪʦʚʘʥʫ ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ [12]. 

ʉʠʩʪʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ʚʠʢʦʥʫʻ ʪʨʠ ʦʩʥʦʚʥ ̔ ʟʘʜʘʯʽ: 1) ʊʦʯʥʝ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʪʘʣʽ ʚʽʜʥʦʩʥʦ ʧʝʚʥʦʾ ʦʩʽ ʦʙʨʦʙʣʝʥʥʷ 

(ʨʘʜʽʘʣʴʥʝ ʮʝʥʪʨʫʚʘʥʥʷ ʽ ʦʩʴʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ). 2) ʂʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ʚ 

ʥʘʧʨʷʤ ̔ʧʨʦʪʠ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʣ ʨʽʟʘʥʥʷ ʽ ʤʦʤʝʥʪʽʚ. 3) ɿʘʭʚʘʪ ʜʝʪʘʣʽ ʫ ʥʘʧʨʷʤʽ 

ʦʙʝʨʪʘʥʥʷ ʧʨʦʪʠ ʩʠʣ ʨʽʟʘʥʥʷ (ʨʠʩ.1.11). 

ɺʠʭʦʜʷʯʠ ʟ ʮʠʭ ʟʘʚʜʘʥʴ, ʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ, ʪʦʯʥʦʩʪʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ɺʇ: 

1) ʪʦʯʥʝ ʽ ʩʪʘʙʽʣʴʥʝ ʦʨʽʻʥʪʫʚʘʥʥʷ ʽ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ ʜʝʪʘʣʽ, ʪʦʙʪʦ, ʚʠʩʦʢʘ 

ʪʦʯʥʽʩʪʴ ʢʨʫʛʦʚʦʛʦ ʦʙʝʨʪʘʥʥʷ, ʦʙʝʨʪʘʥʥʷ ʙʝʟ ʪʦʨʮʝʚʦʛʦ ʙʠʪʪʷ ʽ ʚʠʩʦʢʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ (ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ); 2) ʚʠʩʦʢʝ ʜʦʩʷʞʥʝ ʟʥʘʯʝʥʥʷ 

ʩʠʣ ʟʘʪʠʩʢʫ, ʷʢʽ ʚ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ,  ʧʦ ʤʦʞʣʠʚʦʩʪʽ, 

ʧʦʩʪʽʡʥʠʤʠ; 3) ʭʦʨʦʰʘ  ʜʠʥʘʤʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʜʦʩʷʛʥʫʪʘ ʟʘ ʨʘʭʫʥʦʢ 
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ʥʝʟʥʘʯʥʦʾ ʤʘʩʠ, ʥʝʟʥʘʯʥʦʛʦ ʦʙʝʨʪʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ, ʥʝʟʥʘʯʥʦʛʦ 

ʜʠʩʙʘʣʘʥʩʫ, ʘ ʪʘʢʦʞ ʢʦʤʧʘʢʪʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ; 4) ʭʦʨʦʰʘ  ʘʜʘʧʪʘʮʽʷ ʧʨʠʩʪʨʦʶ 

ʜʦ ʨʽʟʥʠʭ ʛʝʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʪʘʣʽ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʦʚʥʽʰʥʴʦʛʦ ʽ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ; 5)ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʚ ʨʦʙʦʪʽ, ʪʦʙʪʦ 

ʥʝʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʝʙʝʟʧʝʢʠ, ʚʠʩʦʢʘ ʩʪʫʧʽʥʴ ʙʝʟʘʚʘʨʽʡʥʦʩʪʽ; 6) ʢʦʨʦʪʢʠʡ  

ʯʘʩ ʥʘ ʟʘʪʠʩʢʘʥʥʷ ʽ ʨʦʟʪʠʩʢʘʥʥʷ; 7) ʥʝʟʥʘʯʥʽ ʚʠʪʨʘʪʠ ʥʘ ʧʨʠʜʙʘʥʥʷ.  

 

 

ɀɟəɖɢɱɲ Ȼ 

 
ɹʘʟʫʚʘʥʥʷ 

 
ɿʘʢʨʽʧʣʝʥʥʷ 

 
ʎʝʥʪʨʫʚʘʥʥʥʷ 

 

ʌʽʢʩʘʮʽʷ 

Ȯɟɓɚɗ 

ɎɑɜɝɞɌɞɌ 
ȳɌɏɚɞɚɎɖɔ  ȼɱɒɟɣɔɕ  

ɱəɝɞɜɟɘɑəɞ  

ɺʠʤʦʛʠ: 

ʅʘʜʽʡʥʽʩʪʴ 

ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ 

ɺʠʤʦʛʠ: 

ʊʦʯʥʽʩʪʴ 

ʉʪʘʙʽʣʴʥʽʩʪʴ 

ʐʚʠʜʢʽʩʪʴ 

ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ 

ɺʠʤʦʛʠ: 

ʊʦʯʥʽʩʪʴ 

ʩʪʘʙʽʣʴʥʽʩʪʴ 

 

 

 

 

ʈʠʩ.1.11. ʌʫʥʢʮʽʾ ʧʨʠʩʪʨʦʾʚ ʫ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ 

ɺʠʤʦʛʠ ʜʦ ɺʇ:  

- ʪʦʯʥʽʩʪʴ; 

- ʥʘʜʽʡʥʽʩʪʴ; 

- ʰʚʠʜʢʦʜʽʷ; 

- ʞʦʨʩʪʢʽʩʪʴ; 

- ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ; 

- ʝʥʝʨʛʦʝʢʦʥʦʤʽʯʥʽʩʪʴ; 

- ʙʝʟʧʝʢʘ ʨʦʙʦʪʠ; 
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- ʢʦʤʧʘʢʪʥʽʩʪʴ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʠʥʠʢʘʻ ʨʷʜ ʬʘʢʪʦʨʽʚ: 

- ʦʙʤʝʞʝʥʽʩʪʴ ʤʽʩʮʷ ʥʘ ʚʝʨʩʪʘʪʽ; 

- ʤʘʣʠʡ ʭʽʜ ʧʨʠʚʦʜʫ; 

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʚ ʪʷʞʢʠʭ ʫʤʦʚʘʭ (ʟʤʘʱʫʚʘʣʴʥʦ - 

ʦʭʦʣʦʜʞʫʶʯʘ ʨʽʜʠʥʘ, ʘʙʨʘʟʠʚ); 

- ʩʢʣʘʜʥʽʩʪʴ ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʛʦʪʦʚʦʢ; 

- ʧʽʜʚʠʱʝʥʘ ʚʠʤʦʛʘ ʜʦ ʪʦʯʥʦʩʪʽ ʜʝʪʘʣʝʡ ʽ ʚʫʟʣʽʚ. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ɺʇ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʽ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʬʨʝʟʝʨʫʚʘʥʥʷ. 

ʏʘʩʪʢʘ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʟ ʧʦʷʚʦʶ ʥʦʚʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʚʝʨʩʪʘʪʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʥʽʤʘʪʠ ʚʝʣʠʢʠʡ ʦʙ'ʻʤ 

ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʯʘʩʫ ʦʙʨʦʙʣʝʥʥʷ ʧʨʠ ʦʜʥʦʯʘʩʥʦʤʫ 

ʧʽʜʚʠʱʝʥʥʽ ʷʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʛʦʪʦʚʠʭ ʜʝʪʘʣʝʡ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʜʣʷ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʻ ʪʝ, ʱʦ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʧʨʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʦʙʨʦʙʮʽ ʫ 2 - 3 ʨʘʟʠ 

ʧʝʨʝʚʠʱʫʶʪʴ ʰʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʧʨʠ ʟʚʠʯʘʡʥʽʡ (ʨʠʩ.1.12 ). ʋ ʟʚ'ʷʟʢʫ ʟ ̔

ʩʢʦʨʦʯʝʥʥʷʤ ʯʘʩʫ ʢʦʥʪʘʢʪʫ ʤʽʞ ʨʽʞʫʯʠʤʠ ʢʨʘʡʢʘʤʠ ʽʥʩʪʨʫʤʝʥʪʫ ʽ 

ʟʘʛʦʪʦʚʢʦʶ ʧʦʚʝʜʽʥʢʫ ʤʘʪʝʨʽʘʣʫ, ʧʨʠ ʚʠʩʦʢʦʤʫ ʩʪʫʧʝʥ ̔ʜʝʬʦʨʤʘʮʽʾ, ʚʠʩʦʢʽʡ 

ʪʝʤʧʝʨʘʪʫʨʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʽʥʩʪʨʫʤʝʥʪʫ ʜʦ ʢʽʥʮʷ ʧʦʢʠ ʱʦ ʥʝ ʚʠʚʯʝʥʦ ʽ ʚʦʥʘ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʪʦʯʥʦ ʦʧʠʩʘʥʘ ʟʚʠʯʘʡʥʠʤʠ ʟʘʢʦʥʘʤʠ ʤʝʪʘʣʦʟʥʘʚʩʪʚʘ. ʇʨʠ 

ʟʚʠʯʘʡʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʽʟʘʥʥʷ ʟ̔ ʾʭ ʟʙʽʣʴʰʝʥʥʷʤ  ʩʠʣʘ ʨʽʟʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ, 

ʘ ʧʨʠ ʜʫʞʝ ʚʠʩʦʢʠʭ, ʟʘʚʜʷʢʠ ʩʠʣʘʤ ʽʥʝʨʮʽʾ,  ʟʙʽʣʴʰʫʻʪʴʩʷ [14].  

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ  ɺʇ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʪʘʢʫ ʚʘʞʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, 

ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ɺʇ, ʘʙʦ ʩʠʣʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʜʘʯʽ ʫ ɺʇ, ʷʢʠʡ ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʚʪʨʘʪ ʥʘ ʪʝʨʪʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

W

Q
Kʇ=  

ʜʝ Q ï ʩʠʣʘ ʟʘʪʠʩʢʫ ʜʝʪʘʣʽ ʫ ɺʇ, W ï ʩʠʣʘ  ʟʽ ʩʪʦʨʦʥʠ ʧʨʠʚʦʜʫ. 
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ɺʇ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʧʽʜʩʠʣʶʚʘʯʘ, ʪʦʙʪʦ ʧʨʦʝʢʪʫʶʪʴʩʷ ʪʘʢʠʤ 

ʯʠʥʦʤ, ʱʦʙ ʤʝʥʰʦ  ʁ ʩʠʣʦ  ʁ ʟʽ ʩʪʦʨʦʥʠ ʧʨʠʚʦʜʫ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʫ ʩʠʣʫ 

ʟʘʪʠʩʢʫ, ʪʦʙʪʦ ʂʧ Ó 1, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʛʘʙʘʨʠʪʠ ʧʨʠʚʦʜʫ ʪʘ ʡʦʛʦ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ. 

ɿʘʟʚʠʯʘʡ ʜʣʷ ɺʇ ʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʽ ʂʇ =1,3é.1,8. 

 
ʈʠʩ.1.12.  ʐʚʠʜʢʦʩʪʽ ʨʽʟʘʥʥʷ ʧʨʠ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʽʡ ʦʙʨʦʙʮ ̔

 

1.6. ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 1. 

1. ɼʘʡʪʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ, ʱʦ ʪʘʢʝ çɺʝʨʩʪʘʪʥʽ ʧʨʠʩʪʨʦʾè?. 

2. ʉʬʦʨʤʫʣʶʡʪʝ, ʚ ʯʦʤʫ ʧʦʣʷʛʘʻ  ʩʧʝʮʠʬʽʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ. 

3. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ɺʇ ʟʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

5. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʷ ɺʇ ʟʘ ʩʪʫʧʝʥʝʤ ʩʧʝʮʽʘʣʽʟʘʮʽʾ. 

6. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ɺʇ ʟʘ ʩʪʫʧʝʥʝʤ ʤʝʭʘʥʽʟʘʮʽʾ ʡ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

7.  ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ɺʇ ʟʘ ʩʪʫʧʝʥʝʤ ʪʦʯʥʦʩʪʽ. 

8. ʅʘʚʝʜʽʪʴ  ʩʪʨʫʢʪʫʨʫ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

9. ʗʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʫ ɺʇ? 

10.  ʇʝʨʝʨʘʭʫʡʪʝ ʩʠʣʦʚʽ (ʝʥʝʨʛʝʪʠʯʥʽ) ʧʦʪʦʢʠ ɺʇ. 

11. ʅʘʚʝʜʽʪʴ ʚʠʤʦʛʠ ʜʦ ɺʇ. 

12. ʉʬʦʨʤʫʣʶʡʪʝ ʩʣʫʞʙʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ɺʇ. 
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13. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʧʝʨʝʜʘʚʘʣʴʥʦ ï  ʧʽʜʩʠʣʶʶʯʽ  ʣʘʥʢʠ ɺʇ. 

14. ʂʦʥʩʪʨʫʢʪʠʚʥʦ - ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʭʝʤʘ ɺʇ . 

15. ɿʘʟʥʘʯʝʥʝ ʤ̔ ʩʮʝ ɺʇ ʚ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ. 

16. ʅʘʚʝʜʽʪʴ ʤʦʜʝʣʴ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ɺʇ. 

17. ɿʘʟʥʘʯʪʝ ʥʘʧʨʷʤʢʠ ʩʠʣʦʚʠʭ (ʝʥʝʨʛʝʪʠʯʥʠʭ) ʧʦʪʦʢʽʚ ɺʇ. 

18. ʅʘʚʝʜʽʪʴ ʩʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ɺʇ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʚʝʨʩʪʘʪʽʚ ʟ ʏʇʂ ʪʘ 

ʙʘʛʘʪʦʦʧʝʨʘʮʽʡʥʠʭ. 

19. ʉʬʦʨʤʫʣʶʡʪʝ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʝʨʝʚʘʛʠ ʩʠʩʪʝʤ ʚʝʨʩʪʘʪʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

20. ʇʝʨʝʚʘʛʠ ʫʥʽʚʝʨʩʘʣʴʥʦ -ʧʝʨʝʥʘʣʘʛʦʜʞʫʻʤʠʭ ɺʇ, ʦʙʣʘʩʪʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

21. ʋʥʽʚʝʨʩʘʣʴʥʦ-ʟʙʽʨʥʽ ʧʨʠʩʪʨʦʾ, ʾʭ ʧʝʨʝʚʘʛʠ, ʥʝʜʦʣʽʢʠ, ʦʙʣʘʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʩʧʦʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

22. ʄʝʪʦʜʠʢʘ ʩʢʣʘʜʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟ ʝʣʝʤʝʥʪʽʚ ʫʥʽʚʝʨʩʘʣʴʥʦ-ʟʙʽʨʥʠʭ 

ʧʨʠʩʪʨʦʾʚ. 

23. ɻʨʫʧʦʚʽ ʧʨʠʩʪʨʦʾ ʪʘ ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ. 

 

  



28 

 

2. ɺʉʊɸʅʆɺʃɽʅʅʗ ɼɽʊɸʃɽʁ ʋ ɺɽʈʉʊɸʊʅʀʍ ʇʈʀʉʊʈʆʗʍ 

2.1. ʄʦʞʣʠʚʽ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ 

ɹʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʧʦ: ʧʣʦʱʠʥʘʭ, ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʦʚʝʨʭʥʷʭ (ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ), ʧʣʦʱʠʥʘʭ ʽ ʦʪʚʦʨʫ, ʜʚʦʭ ʦʪʚʦʨʘʭ ʽ 

ʧʣʦʱʠʥʽ,  ʮʠʣʽʥʜʨʠʯʥʠʭ ʧʦʚʝʨʭʥʷʭ, ʨʦʟʤʽʱʝʥʠʭ ʧʽʜ ʢʫʪʦʤ, ʽ ʪ.ʧ.. ʌʦʨʤʘ 

ʧʦʚʝʨʭʦʥʴ, ʷʢʠʤʠ ʦʙʨʦʙʣʶʚʘʥʘ ʟʘʛʦʪʦʚʢʘ ʢʦʥʪʘʢʪʫʻ ʟ ʫʩʪʘʥʦʚʯʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʧʨʠʩʪʨʦʶ, ʚʠʟʥʘʯʘʻ ʢʦʥʩʪʨʫʢʮʽʶ ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ ʽ 

ʤʝʭʘʥʽʟʤʽʚ [1, 3, 14-16]. 

ʂʦʥʩʪʨʫʢʮʽʷ ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʘʨʽʘʥʪʫ ʙʘʟʫʚʘʥʥʷ 

ʟʘʛʦʪʦʚʦʢ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʂʨʽʤ ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʧʦʟʙʘʚʣʷʶʪʴ 

ʟʘʛʦʪʦʚʢʫ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ, ʫ ʧʨʠʩʪʨʦʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʭʘʥʽʟʤʠ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʧʽʜʚʠʱʫʻʪʴʩʷ ʞʦʨʩʪʢʽʩʪʴ ʽ ʥʝʨʫʭʦʤʽʩʪʴ ʟʘʛʦʪʦʚʢʠ 

(ʜʦʧʦʤʽʞʥʽ ʦʧʦʨʠ). ʂʦʥʩʪʨʫʢʮʽʾ ʤʝʭʘʥʽʟʤʽʚ ʜʦʧʦʤʽʞʥʠʭ ʦʧʦʨ ʬʫʥʢʮʽʦʥʘʣʴʥʦ 

ʟʚ'ʷʟʘʥʽ ʟ ʨʦʙʦʪʦʶ ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʨʠʩʪʨʦʶ. ɼʣʷ ʧʦʚʥʦʾ ʦʨʽʻʥʪʘʮʽʾ 

ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʦʩʪʦʨʽ ʾʾ ʧʦʟʙʘʚʣʷʶʪʴ 6 ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ, ʜʣʷ ʯʘʩʪʢʦʚʦʾ 

ʦʨʽʻʥʪʘʮʽʾ ï 3...5 ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʩʥʦʚʥʽ 

ʦʧʦʨʠ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʧʦʟʙʘʚʣʝʥʠʭ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ. ɼʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʪʘ ʚʽʙʨʦʩʪʽʡʢʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʛʫʣʴʦʚʘʥʽ ʽ 

ʩʘʤʦʚʩʪʘʥʦʚʣʶʚʘʥʽ ʦʧʦʨʠ. ɸʣʝ ʯʠʤ ʤʝʥʰʝ ʦʧʦʨ, ʪʠʤ ʜʝʰʝʚʰʠʡ ʽ ʧʨʦʩʪʽʰʠʡ 

ʚʝʨʩʪʘʪʥʠʡ ʧʨʠʩʪʨʽʡ. ɼʣʷ ʦʨʽʻʥʪʘʮʽʾ ʜʝʪʘʣʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʦʩʥʦʚʥʽ ʪʘ ʜʦʧʦʤʽʞʥʽ ʦʧʦʨʠ. ʆʩʥʦʚʥʠʤʠ ʥʘʟʠʚʘʶʪʴʩʷ ʥʝʨʫʭʦʤʽ ʦʧʦʨʠ, ʱʦ 

ʢʦʦʨʜʠʥʫʶʪʴ ʦʙʨʦʙʣʶʚʘʥʫ ʜʝʪʘʣʴ ʫ ʧʨʠʩʪʨʦ ʾ ʫ ʪʨʴʦʭ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʧʣʦʱʠʥʘʭ, ʪʦʙʪʦ ʦʧʦʨʠ, ʱʦ ʧʦʟʙʘʚʣʷʶʪʴ ʜʝʪʘʣʴ ʫʩʽʭ 

ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ  ʫ ʧʨʠʩʪʨʦ.ʾ 

ʄʘʢʩʠʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʝ ʯʠʩʣʦ ʪʘʢʠʭ ʦʧʦʨ ʜʦʨʽʚʥʶʻ ʰʝʩʪʠ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ 

ʧʨʘʚʠʣʦ ʰʝʩʪʠ ʪʦʯʦʢ, ʷʢʠʤ ʢʝʨʫʶʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ.  

ʆʩʥʦʚʥʽ ʦʧʦʨʠ ʩʣʫʞʘʪʴ ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʜʝʪʘʣʽ ʚ ʧʨʠʩʪʨʦʷʭ. ɺʦʥʠ 

ʞʦʨʩʪʢʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ ʚ ʢʦʨʧʫʩʽ ʧʨʠʩʪʨʦ  ʁ ʽ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ 

ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʚ ʨʦʙʦʯʽʡ ʟʦʥʽ ʚʝʨʩʪʘʪʘ ʱʦʜʦ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 
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ʋ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʠ ʙʘʟʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʫ ʚʠʛʣʜ̫ʽ ʦʧʦʨ ʧʦʩʪʽʡʥʠʭ (ʰʪʠʨʽʚ),ʦʧʦʨʥʠʭ ʧʣʘʩʪʠʥ, ʧʨʠʟʤ, ʧʘʣʴʮʽʚ ʽ ʪ.ʧ.. 

ɼʦʧʦʤʽʞʥʽ ʦʧʦʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʘʟʦʤ ʟ ʦʩʥʦʚʥʠʤʠ ʦʧʦʨʘʤʠ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʩʪʽʡʢʦʩʪʽ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʠʩʪʨʦʾ ʧʨʠ ʾʾ 

ʦʙʨʦʙʣʝʥʥʽ ʥʘ ʚʝʨʩʪʘʪʽ. ɺʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʧʦʨʫʰʫʚʘʪʠ ʧʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ, 

ʜʦʩʷʛʥʫʪʝ ʧʨʠ ʙʘʟʫʚʘʥʥʽ. ɰʭ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʧʽʜʚʦʜʷʪʴ ʜʦ ʜʝʪʘʣʽ ʽ ʬʽʢʩʫʶʪʴ, ʫ 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʦʥʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʜʦʜʘʪʢʦʚʽ  ʪʚʝʨʜʽ ʦʧʦʨʠ. ɼʦʧʦʤʽʞʥʽ 

ʦʧʦʨʠ ʙʫʚʘʶʪʴ ʨʝʛʫʣʴʦʚʘʥʽ ʽ ʩʘʤʦʚʩʪʘʥʦʚʣʶʚʘʥʽ. ʏʠʩʣʦ ʜʦʧʦʤʽʞʥʠʭ ʦʧʦʨ 

ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ 6. 

 

2.2. ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʣʦʩʢʠʭ ʽ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ 

ʇʨʠ  ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘʛʦʪʦʚʦʢ ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʦʩʢʽ 

ʧʦʚʝʨʭʥʽ (ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʘ ʬʨʝʟʝʨʥʠʭ, ʨʦʟʪʦʯʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ). 

ɿʘʛʦʪʦʚʢʫ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʧʦʩʪʽʡʥʽ  ʦʧʦʨʠ (ʰʪʠʨʽ) (ʨʠʩ.2.1) ï  ʽʟ ʧʣʦʩʢʦʶ 

(ɻʆʉʊ 13440-68), ʩʬʝʨʠʯʥʦʶ( ɻʆʉʊ 13441-68) ʘʙʦ ʥʘʩʽʯʝʥʦʶ(ɻʆʉʊ 13442-

68) ʛʦʣʦʚʢʘʤʠ ʪʘ ʥʘ ʦʧʦʨʥʽ ʧʣʘʩʪʠʥʠ (ɻʆʉʊ 4743-68). ʇʨʠ ʫʩʪʘʥʦʚʮʽ ʧʦ 

ʥʝʦʙʨʦʙʣʶʚʘʥʠʭ ʧʦʚʝʨʭʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʛʫʣʴʦʚʘʥʽ ʦʧʦʨʠ. ʅʘ ʧʨʘʢʪʠʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʚʠʜʠ ʨʝʛʫʣʴʦʚʘʥʠʭ ʦʧʦʨ: ʩʘʤʦʚʩʪʘʥʦʚʣʶʚʘʥʽ ʪʘ ʧʽʜʚʽʜʥʽ. 

ʐʪʠʨʽ ʟ ʧʣʦʩʢʦʶ ʛʦʣʦʚʢʦʶ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʟ 

ʦʙʨʦʙʣʝʥʠʤʠ ʫʩʪʘʥʦʚʦʯʥʠʤʠ ʧʣʦʱʠʥʘʤʠ, ʟ ʥʘʩʽʯʝʥʦʶ - ʜʣʷ ʟʘʛʦʪʦʚʦʢ ʟ 

ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʧʣʦʱʠʥʘʤʠ. ʐʪʠʨʽ ʟʽ ʩʬʝʨʠʯʥʦʶ ʛʦʣʦʚʢʦʶ, ʷʢ ʙʽʣʴʰ 

ʟʥʦʰʫʚʘʥʽ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʧʘʜʢʘʭ ʦʩʦʙʣʠʚʦʾ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, 

ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʚʫʟʴʢʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʥʝʦʙʨʦʙʣʝʥʫ ʧʦʚʝʨʭʥʶ, ʱʦʙ ʦʜʝʨʞʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ ʤʽʞ ʦʧʦʨʥʠʤʠ ʪʦʯʢʘʤʠ. ʐʪʠʨʽ ʟ ʥʘʩʽʯʝʥʦʶ ʛʦʣʦʚʢʦʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʦʢ ʧʦ ʥʝʦʙʨʦʙʣʝʥʠʭ ʙʽʯʥʠʭ ʧʦʚʝʨʭʥʷʭ 

ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰ ʩʪʽʡʢʝ ʧʦʣʦʞʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʟʘʛʦʪʦʚʢʠ ʽ ʪʦʤʫ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʜʦʟʚʦʣʷʶʪʴ ʟʘʪʨʘʯʘʪʠ ʤʝʥʰʝ ʩʠʣ ʜʣʷ ʾʾ 

ʟʘʢʨʽʧʣʝʥʥʷ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘʢʠʭ ʦʧʦʨ, ʫ ʷʢʦʩʪʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ, ʚʘʨʪʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʩʢʣʘʜʥʦʱʽ ʦʯʠʱʝʥʥʷ ʾʭ ʚʽʜ ʩʪʨʫʞʢʠ. 
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ʄʘʪʝʨʽʘʣ ʰʪʠʨʽʚ: ʉʪʘʣʴ 20, ʉʪʘʣʴ 20ʍ HRCʕ 47...51 (ʛʣʠʙʠʥʘ 

ʪʝʨʤʦʦʙʨʦʙʢʠ ʜʦ 1,2...1,5 ʤʤ).  

                 
                  ʘ)      ʙ) 

ʈʠʩ. 2.1. ʆʧʦʨʥʽ ʧʣʘʩʪʠʥʠ: ʧʣʦʩʢʽ (ʘ) ʪʘ ʟ ʧʦʭʠʣʠʤʠ ʧʘʟʘʤʠ (ʙ). 

 

    

ʘ)   ʙ)   ʚ)   ʛ) 

ʈʠʩ.2.2. ʆʧʦʨʠ ʧʦʩʪʽʡʥʽ (ʰʪʠʨʽ) (ɻʆʉʊ 13440-68, ɻʆʉʊ 13441-68, ɻʆʉʊ 

13442-68): ʘ) ʽʟ ʧʣʦʩʢʦʶ ʛʦʣʦʚʢʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦ ʦʙʨʦʙʣʝʥʽʡ 

ʧʦʚʝʨʭʥʽ;  ʙ) ʟʽ ʩʬʝʨʠʯʥʦʶ ʛʦʣʦʚʢʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦ 

ʥʝʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʥʷʭ; ʚ) ʟ ʥʘʩʽʯʢʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦ 

ʥʝʦʙʨʦʙʣʝʥʠʭ ʧʦʚʝʨʭʥʷʭ; ʛ) ʦʧʦʨʥʠʡ ʰʪʠʨ, ʚʩʪʘʥʦʚʣʝʥʠʡ ʫ ʩʪʘʣʝʚʫ 

ʟʘʛʘʨʪʦʚʘʥʫ ʧʝʨʝʭʽʜʥʫ ʚʪʫʣʢʫ. 

 

ɹ

ɹ

ɹ - ɹ
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ɼʣʷ ʧʦʣʝʛʰʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ  ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ  ʥʘ ʰʪʠʨʷʭ ʽʟ 

ʧʣʦʩʢʦʶ ʛʦʣʦʚʢʦʶ, ʽ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʚʠʜʘʣʝʥʥʷ ʩʪʨʫʞʢʠ ʚʨʫʯʥʫ, ʥʘ ʛʦʣʦʚʮʽ 

ʪʘʢʦʛʦ ʰʪʠʨʷ ʩʪʚʦʨʶʶʪʴ ʬʘʩʢʫ ʧʽʜ ʢʫʪʦʤ Ŭ=45Ü. ʊʘʢʘ ʞ ʬʘʩʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʥʘ ʥʠʞʥʴʦʤʫ ʪʦʨʮʽ ʙʫʜʴ-ʷʢʦʛʦ ʰʪʠʨʷ, ʱʦʙ ʧʦʣʝʛʰʠʪʠ ʧʦʩʘʜʢʫ ʡʦʛʦ ʚ ʦʪʚʽʨ 

ʢʦʨʧʫʩʘ. ʇʽʜ ʛʦʣʦʚʢʦʶ ʰʪʠʨʷ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʰʣʽʬʫʚʘʥʥʷ ʩʪʝʨʞʥʷ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʢʘʥʘʚʢʘ ʰʠʨʠʥʦʶ b=0,8é2,5 ʤʤ ʽʟ ʧʦʛʣʠʙʣʝʥʥʷʤʠ h=0,25é0,5 ʤʤ. 

ʆʧʦʨʥʽ ʧʣʘʩʪʠʥʠ: ʧʣʦʩʢʽ (ʨʠʩ.2.2,ʘ) ʪʘ ʟ ʧʦʭʠʣʠʤʠ ʧʘʟʘʤʠ (ʨʠʩ.2.2,ʙ) 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʨʫʧʥʠʭ ʟʘʛʦʪʦʚʦʢ. 

ʅʘʡʙʽʣʴʰ ʢʦʤʧʘʢʪʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʦʧʦʨʥʠʭ ʧʣʘʩʪʠʥ ʟ ʧʦʭʠʣʠʤʠ 

ʟʘʛʣʠʙʣʝʥʥʷʤʠ ʜʣʷ ʦʪʚʦʨʽʚ ʧʽʜ ʛʚʠʥʪʠ. ʇʦʭʠʣʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʘʟʽʚ ʜʦʟʚʦʣʷʻ 

ʙʝʟʫʧʠʥʥʦ ʥʘʧʨʘʚʣʷʪʠ ʦʙʨʦʙʣʶʚʘʥʫ ʜʝʪʘʣʴ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʾʾ ʧʦ ʧʣʘʩʪʠʥʘʭ 

(ʷʢʱʦ ʪʘʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʥʝʦʙʭʽʜʥʝ) ʽ ʩʧʨʠʷʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʤʫ ʦʯʠʱʝʥʥʶ 

ʫʩʪʘʥʦʚʦʯʥʦʾ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ. 

ɼʦʧʦʤʽʞʥʽ ʦʧʦʨʠ 

 ʗʢʱʦ ʥʘ ʫʩʪʘʥʦʚʦʯʥʽʡ ʧʦʚʝʨʭʥʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ ʻ ʧʨʠʧʫʩʢ, ʱʦ 

ʚʠʜʘʣʷʻʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʥʘʩʪʫʧʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʜʣʷ ʨʽʟʥʠʭ 

ʧʘʨʪʽʡ ʜʝʪʘʣʝʡ ʤʦʞʝ ʢʦʣʠʚʘʪʠʩʴ, ʯʠ ʬʦʨʤʘ ʫʩʪʘʥʦʚʦʯʥʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʪʘʢʦʞ ʥʝʦʜʥʘʢʦʚʦʶ, ʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʽ ʦʧʦʨʠ 

(ʨʠʩ. 2.3 ʘ) ʪʘ ʦʧʦʨʠ , ʱʦ ʩʘʤʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ (ʨʠʩ. 2.3 ʙ, ʚ).  

        
ʘ) ʙ) ʚ) 

 
ʈʠʩ.2.3. ʂʦʥʩʪʨʫʢʮʽʾ ʨʝʛʫʣʴʦʚʘʥʠʭ ʦʧʦʨ 
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ʈʠʩ.2.4. ʈʝʛʫʣʴʦʚʘʥʽ ʛʚʠʥʪʦʚʽ ʦʧʦʨʠ ( ɻʆʉʊ 4085-68 ʽ ɻʆʉʊ 4086-68),  

1ï ʨʝʛʫʣʴʦʚʘʥʠʡ ʛʚʠʥʪ 

ʇʨʠʥʮʠʧ ʜʽʾ ʦʧʦʨ, ʱʦ ʩʘʤʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ (ʨʠʩ.2.3 ʙ, ʚ). ʇʽʜ ʜʽʻʶ 

ʣʝʛʢʦʾ ʧʨʫʞʠʥʠ  ʧʣʫʥʞʝʨ  ʟʘʣʠʰʘʻʪʴʩʷ ʚ ʢʦʥʪʘʢʪʽ ʟ ʦʙʨʦʙʣʶʚʘʥʦʶ 

ʟʘʛʦʪʦʚʢʦʶ, ʫʩʪʘʥʦʚʣʝʥʦʶ  ʥʘ ʦʩʥʦʚʥʠʭ ʦʧʦʨʘʭ. ʇʨʠ ʩʪʦʧʦʨʽʥʥʽ ʧʣʫʥʞʝʨʘ 

ʙʽʯʥʠʤ ʛʚʠʥʪʦʤ, ʯʝʨʝʟ ʩʪʝʨʞʝʥʴ, ʧʣʫʥʞʝʨ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʫ ʞʦʨʩʪʢʫ  ʦʧʦʨʫ. 

ɺʪʫʣʢʘ ʛʚʠʥʪʘ  ʫʪʨʠʤʫʻʪʴʩʷ ʚʽʜ ʧʨʦʢʨʫʯʫʚʘʥʥʷ ʩʪʦʧʦʨʥʠʤ ʛʚʠʥʪʦʤ. ʂʫʪ 

ʥʘʭʠʣʫ ʧʣʫʥʞʝʨʘ ʤʫʩʠʪʴ ʙʫʪʠ ʩʘʤʦʛʘʣʴʤʫʶʯʠʤ (ʥʝ ʙʽʣʴʰʝ 6Á), ʚ ʽʥʰʦʤʫ 

ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʧʨʠʤʫʩʦʚʝ ʧʽʜʽʡʤʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʟ ʦʩʥʦʚʥʠʭ 

ʦʧʦʨ ʧʨʠ ʟʘʛʚʠʥʯʫʚʘʥʥʽ ʛʚʠʥʪʘ (ʨʠʩ.2.3 ʙ). 

ʋ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦ ʨʠʩ.2.3 ʚ ʧʨʫʞʠʥʘ ʧʦʚʠʥʥʘ ʟʣʝʛʢʘ ʚʠʩʫʚʘʪʠ ʧʣʫʥʞʝʨ, 

ʢʦʣʠ ʚʽʥ ʟʚʽʣʴʥʝʥʠʡ ʚʽʜ ʜʽʾ ʩʪʦʧʦʨʥʦʛʦ ʛʚʠʥʪʘ. ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ ʧʣʫʥʞʝʨʘ 

ʦʙʦʚ'ʷʟʢʦʚʝ ʧʝʨʝʜ ʫʩʪʘʥʦʚʢʦʶ ʢʦʞʥʦʾ ʟʘʛʦʪʦʚʢʠ. 

2.3. ɺʩʪʘʥʦʚʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʪʠʧʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ 

ʇʨʠ ʫʩʪʘʥʦʚʮʽ ʟʘʛʦʪʦʚʦʢ ʪʠʧʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ ʟʦʚʥʽʰʥʽʤʠ ʧʦʚʝʨʭʥʷʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʫʩʪʘʥʦʚʦʯʥʽ ʝʣʝʤʝʥʪʠ: ʧʨʠʟʤʠ, ʚʪʫʣʢʠ ʽ ʮʝʥʪʨʠ. 

ʋʩʪʘʥʦʚʢʘ ʟʘʛʦʪʦʚʦʢ ʪʠʧʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ: 

1) ʧʦ ʮʝʥʪʨʦʚʠʭ ʦʪʚʦʨʘʭ: ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʚʘʣʽʚ ʥʘ ʪʦʢʘʨʥʠʭ, 

ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ. ʎʝʥʪʨʦʚʽ ʦʪʚʦʨʠ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦ ɻʆʉʊ 14034-74. 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʝʥʪʨʠ ʽ ʥʘʧʽʚʮʝʥʪʨʠ (ʥʝʨʫʭʦʤʽ, ʫʧʦʨʥʽ). 

2) ʧʦ ʬʘʩʢʘʭ: ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʘ ʪʦʢʘʨʥʠʭ ʽ ʰʣʽʬʫʚʘʣʴʥʠʭ ʚʝʨʩʪʘʪʘʭ 

ʚʘʣʽʚ ʟ ʦʪʚʦʨʦʤ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʚʦʨʦʪʥʽ ʮʝʥʪʨʠ ʧʦ ɻʆʉʊ 12193-

66, ʱʦ ʤʘʶʪʴ ʢʫʪ Ŭ = 90Á; ʚ ʥʠʭ ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʝʪʘʣʽ ʚʽʜ 3 ʜʦ 100 ʤʤ.  
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3) ʷʢʱʦ ʪʝʭʥʦʣʦʛʽʯʥʘ ʙʘʟʘ ʦʙʨʦʙʣʝʥʘ ʧʦʚʝʨʭʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʰʠʨʦʢʽ ʧʨʠʟʤʠ, ʷʢʱʦ ʥʝʦʙʨʦʙʣʝʥʘ ï ʚʫʟʴʢʽ ʯʠ ʧʨʠʟʤʠ ʟ ʟʘʧʨʝʩʦʚʘʥʠʤʠ 

ʰʪʠʨʷʤʠ. ʄʘʪʝʨʽʘʣ ʧʨʠʟʤ - ʩʪʘʣʴ 20ʍ ɻʆʉʊ 4142-74, ʪʚʝʨʜʽʩʪʴ HRC 56...61, 

ʥʘ ʛʣʠʙʠʥʫ h=1,2 ʤʤ. ɺʪʫʣʢʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʦ ʧʽʜ ʦʢʨʝʤʫ ʜʝʪʘʣʴ.  

4) ʧʦ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ: ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʣʴʮʽʚ - ʮʠʣʽʥʜʨʠʯʥʠʭ ʽ 

ʢʦʥʽʯʥʠʭ. ʇʘʣʴʮʽ ï ʮʝ ʜʝʪʘʣʽ, ʥʘ ʷʢʽ ʥʘʜʽʚʘʻʪʴʩʷ ʟʘʛʦʪʦʚʢʘ ʩʚʦʾʤʠ 

ʦʙʨʦʙʣʝʥʠʤʠ ʦʪʚʦʨʘʤʠ. ɿʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʧʘʣʴʮʽ. ʇʘʣʴʮʽ 

ʟʘʧʨʝʩʦʚʫʶʪʴ ʫ ʢʦʨʧʫʩ ʯʠ ʧʨʠʩʪʨʽʡ ʘʙʦ ʚʽʣʴʥʦ ʚʩʪʘʚʣʷʶʪʴ ʽ ʟʘʪʷʛʫʶʪʴ 

ʛʘʡʢʦʶ. 

 

ʈʠʩ.2.4. ʆʧʦʨʥʘ ʧʨʠʟʤʘ 

ʆʧʦʨʥʽ ʧʨʠʟʤʠ ï ʦʩʥʦʚʥʽ ʦʧʦʨʠ ɺʇ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʜʝʪʘʣʝʡ ʟʦʚʥʽʰʥʽʤʠ ʮʠʣʽʥʜʨʠʯʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ. ʅʘ ʨʠʩʫʥʢʫ ʧʦʢʘʟʘʥʘ 

ʧʨʠʟʤʘ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʥʝʚʝʣʠʢʠʭ ʩʪʫʧʽʥʯʘʪʠʭ ʚʘʣʽʚ 

ʜʽʘʤʝʪʨʦʤ D3=3...100 ʤʤ ʧʦ ɻʆʉʊ 12195-66. ʄʘʪʝʨʽʘʣ ʧʨʠʟʤ ʉʪʘʣʴ 20ʍ, 

ʉʪʘʣʴ 40ʍ, ʪʝʨʤʦʦʙʨʦʙʢʘ HRC  ɻ47...51. 
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ʈʠʩ.2.4. ʇʨʠʟʤʘ ɻʆʉʊ 12195-68 ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʧʦ 

çʯʦʨʥʠʭè (ʥʝʦʙʨʦʙʣʝʥʠʭ) ʧʦʚʝʨʭʥʷʭ.  

ʈʠʩ.2.5. ʇʨʠʟʤʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʧʦ çʯʠʩʪʠʭè 

(ʦʙʨʦʙʣʝʥʠʭ) ʧʦʚʝʨʭʥʷʭ. 

 

 

ʈʠʩ.2.6. ʎʝʥʪʨʦʚʽ ʦʧʨʘʚʢʠ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʫ ʮʝʥʪʨʘʭ 

ʥʘ ʪʦʢʘʨʥʦʤʫ ʚʝʨʩʪʘʪʽ: ʘ - ʢʦʥʫʩʥʘ ʜʣʷ ʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʮʝʥʪʨʫʚʘʥʥʷ; ʙ - 
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ʦʧʨʘʚʢʘ ʜʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʟ ʛʘʨʘʥʪʦʚʘʥʠʤ ʟʘʟʦʨʦʤ; ʚ ï ʦʧʨʘʚʢʘ ʜʣʷ 

ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʟ ʥʘʪʷʛʦʤ ; ʄʪʨ - ʤʦʤʝʥʪ ʪʝʨʪʷ, ʄʨʽʟ - ʤʦʤʝʥʪ ʨʽʟʘʥʥʷ, ʈʭ 

- ʩʠʣʘ, ʱʦ ʟʨʫʰʫʻ, (ʩʠʣʘ ʦʧʦʨʫ ʧʦʜʘʯʽ); ʛ - ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʣʽʚ ʜʦʧʫʩʢʽʚ 

ʟ'ʻʜʥʘʥʥʷ ʦʧʨʘʚʢʘ-ʟʘʛʦʪʦʚʢʘ; ŭʠʟʥ - ʜʦʧʫʩʢ ʥʘ ʟʥʦʩ ʦʧʨʘʚʢʠ; ŭʠʟʛ - ʜʦʧʫʩʢ ʥʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʧʨʘʚʢʠ; ʽmʽn, m̔ax - ʟʘʟʦʨ ʤʽʞ ʟʘʛʦʪʦʚʢʦʶ ʪʘ ʦʧʨʘʚʢʦʶ; ŭ0 - 

ʜʦʧʫʩʢ ʥʘ ʦʪʚʽʨ; dʦ - ʜʽʘʤʝʪʨ ʦʪʚʦʨʫ; dʚ - ʜʽʘʤʝʪʨ ʚʘʣʘ. 

 

 

ʈʠʩ. 2.7. ʆʧʨʘʚʢʠ: ʘ- ʟ ʨʫʯʥʠʤ ʟʘʪʠʩʢʦʤ, ʙ- ʟ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʟʘʪʠʩʢʦʤ, 

ʜʝ: 1- ʟʘʛʦʪʦʚʢʘ, 2- ʟʘʪʠʩʢʥʠʡ ʝʣʝʤʝʥʪ 

 

ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʦʢ ʟ ʮʝʥʪʨʦʚʠʤʠ ʦʪʚʦʨʘʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʮʝʥʪʨʠ ʽ 

ʥʘʧ̔ʚʮʝʥʪʨʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʨʫʭʦʤʠʤʠ ʪʘ ʫʧʦʨʥʠʤʠ. ɺʠʧʫʩʢʘʶʪʴʩʷ ʜʚʦʭ 

ʢʣʘʩʽʚ ʪʦʯʥʦʩʪʽ. ʋʧʦʨʥʽ ʚʝʨʩʪʘʪʥʽ ʮʝʥʪʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʘʙʦ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘʚʢʦʣʦ 

ʩʚʦʻʾ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ. ʋʧʦʨʥʠʡ  ʮʝʥʪʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʚ ʷʢʦʩʪʽ 

ʜʨʫʛʦʾ ʪʦʯʢʠ ʦʧʦʨʠ ʜʣʷ ʟʘʛʦʪʦʚʢʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʚ ʧʘʪʨʦʥʽ ʪʦʢʘʨʥʦʛʦ ʚʝʨʩʪʘʪʘ, 

 

 

ʈʠʩ.2.8. ʉʭʝʤʠ ʫʩʪʘʥʦʚʢʠ ʚ ʮʝʥʪʨʘʭ 
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ʘ)     ʙ) 

ʈʠʩ. ʎʝʥʪʨʠ: ʘ) ʧʦʚʦʜʢʦʚʠʡ, ʙ) ʧʣʘʚʘʶʯʠʡ. 

 

ʇʨʠ ʟʘʢʨʽʧʣʝʥʥʽ ʟʘʛʦʪʦʚʦʢ ʢʣʘʩʫ çʚʘʣʠè ʽ çʚʪʫʣʢʠè ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʦʚʦʜʢʦʚʫ ʦʧʨʘʚʢʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʣʘʚʘʶʯʦʛʦ (ʧʽʜʧʨʫʞʠʥʝʥʦʛʦ) ʮʝʥʪʨʫ ʟ 

ʧʦʚʦʜʢʦʚʠʤʠ ʰʪʠʨʷʤʠ. ɿʘʛʦʪʦʚʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʽʜʧʨʫʞʠʥʝʥʦʛʦ ʮʝʥʪʨʫ 7, ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʪʦʨʮʝʚʦʶ ʧʦʚʝʨʭʥʝʶ ʜʦ ʟʫʙʮʽʚ 

ʚʪʫʣʢʠ, ʚʩʪʘʥʦʚʣʝʥʦʾ ʥʘ ʢʦʨʧʫʩʽ ʧʘʪʨʦʥʘ ʪʘ ʟʘʬʽʢʩʦʚʘʥʦʾ ʧʨʫʞʠʥʥʠʤ ʢʽʣʴʮʝʤ 

ʪʘ ʦʙʝʨʪʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʽʜʢʽʚ 10. 

 

ʈʠʩ. 2. 9. ʇʽʜʧʨʫʞʠʥʝʥʠʡ ʮʝʥʪʨ ʟ ʪʦʨʮʝʚʠʤʠ ʰʪʠʨʷʤʠ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ 
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ʈʠʩ.2.10.  ʎʝʥʪʨ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ ʽʟ ʟʘʛʦʪʦʚʢʦʶ: 1) ʮʝʥʪʨ, 2) ʧʝʨʝʜʥʽ 

ʧʽʜʰʠʧʥʠʢʠ, 3) ʢʦʨʧʫʩ, 4) ʟʘʜʥʽʡ ʧʽʜʰʠʧʥʠʢ, 5) ʫʧʦʨʥʠʡ ʧʽʜʰʠʧʥʠʢ 

 

ʈʠʩ.2.11. ʋʧʦʨʥʠʡ ʥʝʨʫʭʦʤʠʡ ʮʝʥʪʨ 

ʅʘʧʽʚʮʝʥʪʨ (ʨʠʩ.2.11) ʻ ʨʽʟʥʦʚʠʜʦʤ ʫʧʦʨʥʦʛʦ, ʪʦʙʪʦ, ʥʝʨʫʭʦʤʦʛʦ 

ʚʝʨʩʪʘʪʥʦʛʦ ʮʝʥʪʨʫ. ʇʦʨʷʜ ʟ ʽʥʠhʤʠ ʪʠʧʘʤʠ ʮʝʥʪʨʽʚ, ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʮʝʥʪʨʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʦʙʝʨʪʘʪʁʴʩʷ ʥʘʧʨʠʢʣʘʜ, ʧʨʠ 

ʪʦʢʘʨʥʽʡ ʦʙʨʦʙʮʽ. ʋ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘʛʦʪʦʚʢʘ  ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʬʘʩʢʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʩʪʘʥʜʘʨʪʥʽ ʮʝʥʪʨʠ.  

ʋ ʜʦʜʘʪʢʫ ɼ ʥʘʚʝʜʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʮʝʥʪʨʽʚ ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ 

ʜʝʪʘʣʝʡ. 

 

ʘ) ʙ) 

ʈʠʩ.2.12. ɿʚʦʨʦʪʥʽ ʮʝʥʪʨʠ: ʘ- ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʧʦ ʟʦʚʥʽʰʥʽʭ ʬʘʩʢʘʭ, ʙ - 

ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʧʦ ʚʥʫʪʨʽʰʥʽʭ ʬʘʩʢʘʭ 
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ɼʣʷ ʫʩʪʘʥʦʚʢʠ ʽ ʮʝʥʪʨʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʜʝʪʘʣʽ, ʚ ʷʢʽʡ 

ʥʝʤʦʞʣʠʚʦ ʨʦʟʪʘʰʫʚʘʪʠ ʮʝʥʪʨʦʚʠʡ ʦʪʚʽʨ ʩʪʘʥʜʘʨʪʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʨʩʪʘʪʥʠʡ ʮʝʥʪʨ ʟʚʠʯʘʡʥʦʛʦ ʪʠʧʫ ʟ ʢʦʥʽʯʥʠʤ 

ʥʘʢʦʥʝʯʥʠʢʦʤ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʩʪʨʽʡ ʟʙʽʣʴʰʝʥʦʛʦ ʜʽʘʤʝʪʨʫ ʟ ʮʝʥʪʨʫʶʯʦʶ 

ʧʦʚʝʨʭʥʝʶ ʫ ʬʦʨʤʽ ʫʩʽʯʝʥʦʛʦ ʢʦʥʫʩʘ -  ʛʨʠʙʢʦʚʠʡ ʮʝʥʪʨ, ʱʦ ʦʙʝʨʪʘʻʪʴʩʷ 

(ʨʠʩ.2.12). 

ɺʪʫʣʢʠ ʮʝʥʪʨʫʶʯʽ, ʜʦʚʛʽ, ʢʦʨʦʪʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ ʧʦ ʟʦʚʥʽʰʥʽʡ ʮʠʣʽʥʜʨʠʯʥʽʡ ʧʦʚʝʨʭʥ.̔ ɺʪʫʣʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʟʘʛʦʪʦʚʦʢ ʟ ʙʘʟʦʚʦʁ ʧʦʚʝʨʭʥʝʶ, ʚʠʢʦʥʘʥʦ ʁ ʧʦ 6...8-ʤʫ ʢʚʘʣʽʪʝʪʘʤ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʧʣʘʩʪʠʯʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ ʦʩʪʘʪʦʯʥʦ ʦʙʨʦʙʣʝʥʠʭ ʙʘʟʦʚʠʭ 

ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʤʦʞʝ ʤʘʪʠ  ʤʽʩʮʝ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʚ ʧʨʠʟʤ.̔ ʅʘ 

ʨʠʩ.2.13 ʥʘʚʝʜʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʝʨʪʠʢʘʣʴʥʦʾ ʮʝʥʪʨʫʶʯʦʾ ʚʪʫʣʢʠ. 

 

 

 

ʈʠʩ. 2.13. ɺʝʨʪʠʢʘʣʴʥʘ ʮʝʥʪʨʫʶʯʠ ʚʪʫʣʢʘ 

ʇʘʣʴʮʽ 

ʋʩʪʘʥʦʚʦʯʥʽ ʧʘʣʴʮʽ ï ʜʝʪʘʣʽ, ʥʘ ̫ʢʽ, ʩʚʦʾʤʠ ʦʙʨʦʙʣʝʥʠʤʠ ʦʪʚʦʨʘʤʠ, 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʘʛʦʪʦʚʢʘ. ɿʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 2 ʧʘʣʴʮʽ: ʦʜʠʥ ʧʘʣʝʮʴ 

ʮʠʣʽʥʜʨʠʯʥʠʡ, ʜʨʫʛʠʡ ʟʨʽʟʘʥʽʡ (ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʽ ʥʘ ʧʘʣʴʮʽ). 

ʇʘʣʴʮʽ ʟʘʧʨʝʩʦʚʫʶʪʴʩʷ ʚ ʢʦʨʧʫʩ ʘʙʦ ʟ ʜʦʜʘʪʢʦʚʠʤ ʢʨʽʧʣʝʥʥʷʤ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʾʭ ʟʤʽʥʠ. ʋ ʚʘʞʢʠʭ ʢʦʨʧʫʩʘʭ ʜʦʮʽʣʴʥʦ ʧʘʣʴʮʽ ʟʘʢʨʽʧʣʶʚʘʪʠ 

ʛʚʠʥʪʘʤʠ ʟʚʝʨʭʫ, ʱʦʙ ʧʨʠ ʟʘʤʽʥʽ ʧʘʣʴʮʽʚ ʥʝ ʧʝʨʝʚʝʨʪʘʪʠ ɺʇ. 
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ʇʨʠ ʦʙʨʦʙʣʝʥʥʽ ʟʘʛʦʪʦʚʦʢ ʧʣʠʪ,  ʨʘʤ, ʩʪʘʥʠʥ, ʢʦʨʧʫʩʥʠʭ ʪʘ ʽʥʰʠʭ 

ʜʝʪʘʣʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫʩʪʘʥʦʚʢʫ ʥʘ ʜʚʘ ʦʪʚʦʨʠ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ ʦʩʷʤʠ ʽ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʾʤ ʧʣʦʱʠʥʫ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʫ ʢʦʥʩʪʨʫʢʮʽʶ 

ʧʨʠʩʪʨʦ ,ʁ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʫ ʩʪʘʣʦʩʪʽ ʙʘʟ ʽ ʬʽʢʩʘʮʽʶ ʟʘʛʦʪʦʚʦʢ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʥʘ ʚʝʨʩʪʘʪʘʭ ʽ ʘʚʪʦʤʘʪʠʯʥʠʭ ʣʽʥʽʷʭ. ɹʘʟʦʚʫ ʧʣʦʱʠʥʫ ʟʘʛʦʪʦʚʢʠ 

ʦʙʨʦʙʣʷʶʪʴ ʥʘʯʠʩʪʦ, ʘ ʦʪʚʦʨʠ ʨʦʟʛʦʨʪʘʶʪʴ ʧʦ 7-ʤʫ ʢʚʘʣʽʪʝʪʫ ʪʦʯʥʦʩʪʽ. 

ʋʩʪʘʥʦʚʦʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʣʫʞʘʪʴ ʜʚʘ ʧʘʣʴʮ ̔(ʞʦʨʩʪʢʠʭ ʘʙʦ ʚʠʩʫʚʥʠʭ) ʽ 

ʦʧʦʨʥʽ ʧʣʘʥʢʠ. 

 

ʈʠʩ.2.14. ʎʠʣʽʥʜʨʠʯʥʽ ʽ ʟʨʽʟʘʥʽ ʫʩʪʘʥʦʚʯʽ ʧʘʣʴʮʽ 

 

2.4. ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 2. 

1. ʇʨʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ ʦʧʦʨ ʚ ɺʇ. 

2. ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʾʚ. 
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3. ʂʦʥʩʪʨʫʢʮʽʾ ʦʧʦʨ ʧʨʠ ʫʩʪʘʥʦʚʮʽ ʟʘʛʦʪʦʚʦʢ ʧʦ ʧʣʦʱʠʥʘʤ. ʇʨʠʢʣʘʜ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

4. ʇʨʠʟʤʘ ʷʢ ʫʩʪʘʥʦʚʯʠʡ ʝʣʝʤʝʥʪ. ʂʦʥʩʪʨʫʢʮʽʾ ʧʨʠʟʤ. 

5. ʂʦʥʩʪʨʫʢʮʽʾ ʫʩʪʘʥʦʚʯʠʭ ʧʘʣʴʮʽʚ. ʇʨʠʢʣʘʜʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

6. ʅʘʚʝʜʽʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʟʚʦʨʦʪʥʠʭ ʮʝʥʪʨʽʚ. 

7. ʅʘʚʝʜʽʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʝʨʪʦʚʠʭ ʮʝʥʪʨʽʚ. 

8. ʅʘʚʝʜʽʪʴ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʚ ʮʝʥʪʨʘʭ. 

9. ɿʘʧʨʦʧʦʥʫʡʪʝ ʢʦʥʩʪʨʫʢʮʽʾ ʮʝʥʪʨʦʚʠʭ ʦʧʨʘʚʦʢ ʜʣʷ ʫʩʪʘʥʦʚʢʠ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ. 

10. ʗʢ ʚʠʢʦʥʫʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʪʠʧʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ? 

11. ʅʘʚʝʜʽʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦʧʦʤʽʞʥʠʭ ʦʧʦʨ. 

12. ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʦʧʦʨʥʠʭ ʧʣʘʩʪʠʥ. 

13. ʇʨʠʟʥʘʯʝʥʥʷ ʪʘ ʢʦʥʩʪʨʫʢʮʽʾ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʧʦʨ (ʰʪʠʨʽʚ). 

14. ʅʘʟʚʽʪʴ ʤʦʞʣʠʚʽ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ. 

15. ʅʘʟʚʽʪʴ ʤʦʞʣʠʚʽ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʽ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʪʘ 

ʢʦʨʧʫʩʥʠʭ ʜʝʪʘʣʝʡ. 
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3  ʊɽʆʈɽʊʀʏʅɯ ʊɸ ʄɽʊʆɼʆʃʆɻɯʏʅɯ ʆʉʅʆɺʀ 

ʇʈʆɽʂʊʋɺɸʅʅʗ ɺɽʈʉʊɸʊʅʀʍ ʇʈʀʉʊʈʆɰɺ 

3.1.  ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʇʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ,  ʩʪʘʥʦʚʠʪʴ ʚʘʛʦʤʫ 

ʯʘʩʪʠʥʫ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʉʪʨʠʤʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ɺʇ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʪʠʩʢʥʠʭ 

ʧʘʪʨʦʥʽʚ, ʻ ʭʘʦʪʠʯʥʠʡ ʧʽʜʭʽʜ ʚ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʣʝʢʪʽʚ ʟʘʪʠʩʢʥʦʛʦ ʦʩʥʘʱʝʥʥʷ. ʎʝ ʦʙʫʤʦʚʣʝʥʝ ʚʪʨʘʪʦʶ, 

ʯʝʨʝʟ ʨʽʟʥʽ ʧʨʠʯʠʥʠ, ʢʚʘʣʬ̔ʽʢʦʚʘʥʦʛʦ, ʟ ʜʦʩʚʽʜʦʤ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʧʝʨʩʦʥʘʣʫ, ʘ ʪʘʢʦʞ  ʪʠʤ, ʱʦ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʢʽʣʴʢʦʩʪʽ 

ʽʥʞʝʥʝʨʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʥʘ ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʧʦʢʣʘʜʝʥʽ ʦʙʦʚôʷʟʢʠ ʪʝʭʥʦʣʦʛʘ, 

ʧʨʦʛʨʘʤʽʩʪʘ ʪʘ ʽʥ. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʦʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ ʟʘʜʘʯ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ɺʇ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʦʢ, ʧʦʰʫʢʫ ʥʦʚʦʾ ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʦʶ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʦʙʨʘʞʝʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ ɺʇ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʽ ʡ ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʥʠʭ ʟʘʜʘʯ, ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ 

ʦʩʥʦʚʥʠʭ ʪʠʧʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʠʧʘʤʠ ʦʙôʻʢʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʘ ʩʘʤʝ: 

1) ʦʙôʻʢʪ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, ʤʦʞʝ ʙʫʪʠ ʩʢʦʤʧʦʥʦʚʘʥʠʡ ʟ ʛʦʪʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʪʘ 

ʙʣʦʢʽʚ; 2) ʜʣʷ ʦʙôʻʢʪʫ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ, ʥʝʤʘʻ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʛʦʪʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘʣʝ ʽʩʥʫʶʪʴ ʛʦʪʦʚʽ ʘʥʘʣʦʛʽʯʥʽ, ʟ ʷʢʠʭ ʰʣʷʭʦʤ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ 

ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʽ; 3) ʥʝ ʽʩʥʫʻ ʘʥʘʣʦʛʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘʣʝ ʚʽʜʦʤʽ 

ʧʨʠʥʮʠʧʠ ʾʭ ʧʦʙʫʜʦʚʠ; 4) ʥʝ ʚʽʜʦʤʽ ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ ʝʣʝʤʝʥʪʽʚ ʦʙôʻʢʪʘ.  

ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ɺʇ ʻ ʚʪʽʣʝʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʨʦʙʥʠʮʪʚʘ. ɼʦ ʪʘʢʠʭ ʤʝʪʦʜʽʚ 

ʚʽʜʥʦʩʪ̫ʴʩʷ: ʤʝʪʦʜ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʠʬʝʨʝʥʮʽʡʥʦ-ʤʦʨʬʦʣʦʛʽʯʥʠʡ 



42 

 

ʩʠʥʪʝʟ, ʫʥʽʬʽʢʘʮʽʡʥʠʡ ʩʠʥʪʝʟ, ʤʝʪʦʜ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʩʠʥʪʝʟʫ ʝʣʝʤʝʥʪʽʚ 

ʨʽʟʥʠʭ ʤʦʜʫʣʴʥʠʭ ʩʠʩʪʝʤ, ʩʪʨʫʢʪʫʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟ [2].  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʝ ʽʩʥʫʻ ʧʨʦʩʪʦʾ ʽʥʞʝʥʝʨʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʦʩʥʦʚʠ 

ʟ  ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ, ʷʢʘ ʙ ʚʠʨʽʰʫʚʘʣʘ ʧʨʦʙʣʝʤʫ ʩʠʥʪʝʟʫ ʪʘ  ʚʠʢʣʶʯʝʥʥʷ 

ʧʦʤʠʣʦʢ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ.  

ɼʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ ʢʦʥʩʪʨʫʢʪʦʨʫ ʥʝʦʙʭʽʜʥʽ ʥʘʩʪʫʧʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ:  

1. ʂʨʝʩʣʝʥʥʷ: ʝʩʢʽʟʠ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʪʘ ʚʠʢʦʥʫʚʘʥʽʡ 

ʦʧʝʨʘʮʽʷʭ ʟ ʦʜʝʨʞʫʚʘʥʠʤʠ ʨʦʟʤʽʨʘʤʠ, ʧʘʨʘʤʝʪʨʘʤʠ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʽ 

ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʦʥʴ. 

2. ʆʙʩʷʛ ʚʠʧʫʩʢʫ ʜʝʪʘʣʝʡ, ʷʢʱʦ ʥʝ ʟʘʜʘʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʧʝʨʘʮʽʾ. 

3. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʟ ʦʧʝʨʘʮʽʡʥʠʤʠ ʢʘʨʪʘʤʠ, ʘ ʩʘʤʝ: ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʽ ʟʤʽʩʪ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ, ʽʥʩʪʨʫʤʝʥʪʠ, ʦʙʣʘʜʥʘʥʥʷ, 

ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʽ ʥʦʨʤʠ ʰʪʫʯʥʦʛʦ ʯʘʩʫ, ʱʦ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ.  

4. ʉʪʘʥʜʘʨʪʠ: ʧʽʜʧʨʠʻʤʩʪʚʘ ʽ ʜʝʨʞʘʚʥʽ. 

5. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ :ʜʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ, ʥʦʨʤʘʣʽ 

ʥʘ ʜʝʪʘʣ ̔ ʪʘ ʩʢʣʘʜʘʣʴʥʽ ʦʜʠʥʠʮʽ ʧʨʠʩʪʨʦʾʚ, ʘʣʴʙʦʤʠ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʩʪʨʦʾʚ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʢʦʥʩʪʨʫʢʪʦʨ ʧʦʚʠʥʝʥ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʜʘʯʽ: 

- ʢʦʥʢʨʝʪʠʟʫʚʘʪʠ ʩʭʝʤʫ ʫʩʪʘʥʦʚʢʠ ʽ ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ; 

- ʚʠʙʨʘʪʠ ʪʠʧ ʽ ʨʦʟʤʽʨʠ ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ ɺʇ; 

- ʫʪʦʯʥʠʪʠ ʩʭʝʤʫ ʽ ʚʠʜ ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʪʘ ʡʦʛʦ ʨʦʟʤʽʨʠ; 

- ʨʦʟʨʦʙʠʪʠ ʟʘʛʘʣʴʥʝ ʢʦʤʧʦʥʫʚʘʥʥʷ ʧʨʠʩʪʨʦ .ʁ 

ʇʨʦʝʢʪʫʚʘʥʥʷ ɺʇ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪ̔: 

1.  ɸʥʘʣʽʟ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ. 

2. ʋʪʦʯʥʝʥʥʷ ʩʭʝʤʠ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʠʩʪʨʦʾ (ʤʽʥʽʤʘʣʴʥʽ 

ʨʦʟʤʽʨʠ ʽ ʢʽʣʴʢʽʩʪʴ ʫʩʪʘʥʦʚʦʯʥʠʭ ʝʣʝʤʝʥʪʽʚ). 

3. ɺʠʭʦʜʷʯʠ ʟʽ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʜʝʪʘʣʽ, ʪʦʯʥʦʩʪʽ ʪʘ 

ʰʦʨʩʪʢʦʩʪʽ ʙʘʟʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʚʠʟʥʘʯʘʶʪʴ ʪʠʧ ʽ ʨʦʟʤʽʨʠ ʫʩʪʘʥʦʚʯʠʭ 
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ʝʣʝʤʝʥʪʽʚ, ʾʭ ʯʠʩʣʦ, ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʩʢʣʘʜʦʚʽ ʧʦʭʠʙʢʠ 

ʫʩʪʘʥʦʚʢʠ. 

4. ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʜʘʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ ʚʠʙʠʨʘʶʪʴ ʪʠʧ 

ʧʨʠʩʪʨʦʶ (ʦʜʥʦ- ʘʙʦ ʙʘʛʘʪʦʤʽʩʥʠʡ, ʦʜʥʦ- ʘʙʦ ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʠʡ). 

5. ɿʘ ʩʠʣʘʤʠ ʨʽʟʘʥʥʷ ʽ ʧʨʠʡʥʷʪʦʶ ʩʭʝʤʦʶ ʫʩʪʘʥʦʚʢʠ ʩʢʣʘʜʘʶʪʴ ʩʭʝʤʫ 

ʩʠʣ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ, ʚʠʙʠʨʘʶʪʴ ʪʦʯʢʫ ʧʨʠʢʣʘʜʘʥʥʷ ʽ ʥʘʧʨʷʤʦʢ ʩʠʣʠ 

ʟʘʪʠʩʢʫ,  ʨʦʟʨʘʭʦʚʫʶʪʴ ʾʾ ʚʝʣʠʯʠʥʫ. ʈʦʟʨʘʭʦʚʫʶʪʴ ʧʦʭʠʙʢʫ ʟʘʢʨʽʧʣʝʥʥʷ. 

6. ɿʘ ʚʝʣʠʯʠʥʦʶ ʩʠʣʠ ʟʘʪʠʩʢʫ, ʢʽʣʴʢʽʩʪʶ ʤʽʩʮʴ ʾʾ ʧʨʠʢʣʘʜʘʥʥʷ 

ʚʠʙʠʨʘʶʪʴ ʪʠʧ ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʨʦʟʨʘʭʦʚʫʶʪʴ ʡʦʛʦ ʦʩʥʦʚʥʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʨʦʟʤʽʨʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʚʝʣʠʯʠʥʫ ʚʠʭʽʜʥʦʾ ʩʠʣʠ ʧʨʠʚʦʜʫ. 

7. ɿʘ ʚʠʭʽʜʥʦʶ ʩʠʣʦʶ ʧʨʠʚʦʜʫ ʽ ʨʝʛʣʘʤʝʥʪʦʚʘʥʠʤ ʯʘʩʦʤ ʥʘ 

ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʚʽʜʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ ʚʠʙʠʨʘʶʪʴ ʪʠʧ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ. 

ʈʦʟʨʘʭʦʚʫʶʪʴ ʡʦʛʦ ʨʦʟʤʽʨʠ. ʇʦ ʥʦʨʤʘʣʷʭ ʪʘ ɼʉʊʋ ʚʠʙʠʨʘʶʪʴ ʩʪʘʥʜʘʨʪʥʽ 

ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ. 

8. ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʪʠʧ ʽ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʣʦʞʝʥʥʷ 

ʽ ʥʘʧʨʘʚʣʝʥʥʷ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

9. ɺʠʙʠʨʘʶʪʴ ʥʝʦʙʭʽʜʥʽ ʜʦʧʦʤʽʞʥʽ ʧʨʠʩʪʨʦʾ, ʚʠʟʥʘʯʘʶʪʴ ʾʭ 

ʢʦʥʩʪʨʫʢʮʽʶ, ʨʦʟʤʽʨʠ, ʧʦʣʦʞʝʥʥʷ. 

10. ʈʦʟʨʦʙʣʷʶʪʴ ʟʘʛʘʣʴʥʠʡ ʚʠʜ ʧʨʠʩʪʨʦʶ (ʚʠʢʨʝʩʣʶʶʪʴ ʜʝʪʘʣʴ, 

ʨʦʟʤʽʱʫʶʪʴ ʫʩʪʘʥʦʚʦʯʥʽ ʝʣʝʤʝʥʪʠ, ʟʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ, ʧʝʨʝʜʘʚʘʣʴʥʦ- 

ʧʽʜʩʠʣʶʚʘʣʴʥʽ ʣʘʥʢʠ, ʢʦʨʧʫʩ, ʧʨʠʚʽʜ) ʠ ʟʥʘʭʦʜʷʪʴ ʪʦʯʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʥʘʚʯʠʭ 

ʨʦʟʤʽʨʽʚ. 

11. ʈʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʤʽʮʥʽʩʪʴ ʪʘ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʽ ʪʘ ʨʫʭʦʤʽ 

ʝʣʝʤʝʥʪʠ ɺʇ. 

12. ʈʦʟʨʘʭʦʚʫʶʪʴ ʝʢʦʥʦʤʽʯʥʫ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ 

ɺʇ.  

13. ʈʦʟʨʦʙʣʷʶʪʴ ʦʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʧʨʠʻʜʥʫʚʘʣʴʥ ̔ʝʣʝʤʝʥʪʠ. 

14. ʅʘ ʢʨʝʩʣʝʥʥʽ ʥʘʥʦʩ̫ ʪʴʩʷ ʨʦʟʤʽʨʠ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʚʠʪʨʠʤʘʥʽ ʧʨʠ 

ʩʢʣʘʜʘʥʥʽ ʪʘ ʨʝʛʫʣʶʚʘʥʥʽ. 
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ʂʦʥʩʪʨʫʢʪʦʨ ʧʦʚʠʥʝʥ ʟʥʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʮʝʭʫ, ʜʝ ʙʫʜʫʪʴ ʚʠʛʦʪʦʚʣʷʪʠʩʴ ʧʨʠʩʪʨʦʾ, ʢʨʽʤ ʪʦʛʦ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʥʘ ʩʢʣʘʜʽ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʽ ʩʪʘʥʜʘʨʪʥʠʭ ʜʝʪʘʣʝʡ 

ʪʘ ʩʢʣʘʜʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʧʨʠʩʪʨʦʶ. 

ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʢʦʥʩʪʨʫʢʪʦʨ ʧʦʚʠʥʝʥ 

ʚʠʚʯʠʪʠ ʽ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟ ʤʝʪʦʶ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚôʷʟʘʥʥʷ  ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ 

ʘʥʘʣʽʟʫ ʢʦʥʩʪʨʫʢʪʦʨ ʧʨʦʧʦʥʫʻ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʧʨʠʩʪʨʦʶ, ʷʢʘ 

ʧʦʢʨʘʱʫʻ ʧʦʙʫʜʦʚʫ ʦʧʝʨʘʮʽʡ, ʪʦ ʧʽʩʣʷ ʧʦʛʦʜʞʝʥʥʷ ʟ ʪʝʭʥʦʣʦʛʦʤ ʮʽ ʟʤʽʥʠ 

ʚʥʦʩʷʪʴ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ 

ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ: ʧʨʠʩʪʨʽʡ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘʥʦʾ 

ʪʦʯʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʦʧʝʨʘʮʽʾ ʧʨʠ ʝʢʦʥʦʤʽʯʥʽʡ ʜʦʮʽʣʴʥʦʩʪʽ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʇ ʧʦʚʠʥʝʥ ʧʦʣʝʛʰʠʪʠ ʧʨʘʮʶ ʨʦʙʽʪʥʠʢʘ, ʙʫʪʠ ʟʨʫʯʥʠʤ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʢʫ ʨʦʙʦʪʠ ʽ ʤʘʪʠ ʜʦʙʨʫ 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ. ʇʨʠ ʢʦʤʧʦʥʦʚʮʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦʶ ʥʝʦʙʭʽʜʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʽ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʝʣʝʤʝʥʪʠ. 

ʂʨʽʤ ʧʝʨʝʨʘʭʦʚʘʥʠʭ, ʜʦ ɺʇ ʤʦʞʝ ʧʨʝʜ'ʷʚʣʷʪʠʩʷ ʨʷʜ ʜʦʜʘʪʢʦʚʠʭ 

ʚʠʤʦʛ, ʷʢʽ ʢʦʥʩʪʨʫʢʪʦʨ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʨʠʥʮʠʧʦʚʫ ʩʭʝʤʫ ʧʨʠʩʪʨʦʶ ʪʘ ʚʠʤʦʛʠ ʜʦ ʥʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʫʟʛʦʜʠʪʠ ʟ 

ʪʝʭʥʦʣʦʛʦʤ, ʷʢʠʡ ʧʨʘʮʶʚʘʚ ʥʘʜ ʦʩʥʘʱʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʇʨʠʢʣʘʜ 1. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʬʨʝʟʝʨʫʚʘʣʴʥʦʛʦ ʚʝʨʩʪʘʪʘ ʟ ʏʇʂ. 
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ʈʠʩ.3.1. ʂʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ  

ʅʘ ʨʠʩʫʥʢʘʭ ʚ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʧʨʠʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ, 

ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʬʨʝʟʝʨʥʦʤʫ ʚʝʨʩʪʘʪʽ. ʆʙʨʦʙʢʘ 

ʟʘʛʦʪʦʚʢʠ ʧʦʣʷʛʘʻ ʫ ʬʨʝʟʝʨʫʚʘʥʥʽ ʦʧʦʨʥʦʾ ʧʦʚʝʨʭʥʽ ɸ, ʩʚʝʨʜʣʽʥʥʽ ʯʦʪʠʨʴʦʭ 

ʢʨʽʧʠʣʴʥʠʭ ʦʪʚʦʨʽʚ, ʜʚʘ ʟ ʷʢʠʡ ʨʦʟʚʝʨʪʘʶʪʴʩʷ.  

ɿʘʛʦʪʦʚʢʘ ʙʘʟʫʻʪʴʩʷ ʚ ʢʦʥʫʩʘʭ ʧʦ ʦʪʚʦʨʫ. ʂʦʤʧʣʝʢʪ ʙʘʟ: 1, 2, 3, 4 ï 

ʧʦʜʚʽʡʥʘ ʥʘʧʨʷʤʥʘ ʙʘʟʘ; 5 ʽ 6 ï ʦʧʦʨʥʽ ʙʘʟʠ. ʇʨʠʡʥʷʪʘ ʩʭʝʤʘ ʙʘʟʫʚʘʥʥʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʨʠʧʫʩʢʫ ʚ ʙʘʟʦʚʦʤʫ ʦʪʚʦʨʽ, ʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ-ʤʽʥʽʤʘʣʴʥʽ ʧʦʭʠʙʢʠ ʬʦʨʤʠ. ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʪʘ ʨʦʟʨʘʭʫʥʦʢ ʟʘʪʠʩʢʥʦʾ 

ʩʠʩʪʝʤʠ ʧʨʠʩʪʨʦʶ [3-7], ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʷʢʦʛʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ. ʇʨʠ 

ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʧʦ ʙʘʟʫʚʘʥʥʶ ʥʝʦʙʭʽʜʥʦ: 

ʘ)  ʟʥʘʡʪʠ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ ʜʣʷ, ʚʢʘʟʘʥʠʭ ʟʘ ʜʘʥʠʤ ʚʘʨʽʘʥʪʦʤ  

ʨʦʟʤʽʨʽʚ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ; 

ʙ) ʜʘʪʠ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʽ ʧʦʩʪʘʥʦʚʢʠ ʨʦʟʤʽʨʽʚ, 

ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʦʩʪʘʥʦʚʢʠ ʨʦʟʤʽʨʽʚ ʽ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ. 
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ʈʠʩ. 3.2. ʉʭʝʤʘ ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʠʩʪʨʦʾ, ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʦʢ 

ʧʨʠʢʣʘʜʘʥʥʷ ʽ ʥʘʧʨʷʤʢʽʚ ʩʠʣʦʚʦʛʦ ʟʘʤʠʢʘʥʥʷ 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ  ʟʘʚʜʘʥʥʷ ʟ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʩʪʨʦʶ 

ʧʦʪʨʽʙʥʦ: 

ʘ) ʟʥʘʡʪʠ ʩʠʣʫ Q ʥʝʦʙʭʽʜʥʫ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ; 

ʙ) ʟʥʘʡʪʠ ʩʠʣʫ W, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʥʘ ʚʭʽʜ ʩʠʣʦʚʦʛʦ 

(ʟʘʪʠʩʢʥʦʛʦ) ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ Q; 

ʚ) ʟʘ ʚʝʣʠʯʠʥʦʶ ʩʠʣʠ W, ʱʦ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠʩʴ ʧʨʠʚʦʜʦʤ 

ʨʦʟʨʘʭʫʚʘʪʠ ʡʦʛʦ ʦʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ (ʥʘʧʨʠʢʣʘʜ, ʜʽʘʤʝʪʨ 

ʩʠʣʦʚʦʛʦ ʮʠʣʽʥʜʨʘ) ʯʠ ʚʝʣʠʯʠʥʫ ʩʠʣʠ, ʷʢʫ ʨʦʙʽʪʥʠʢ ʧʦʚʠʥʝʥ ʧʨʠʢʣʘʩʪʠ ʜʦ 

ʨʫʢʦʷʪʢʠ ʢʣʶʯʘ ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʫ; 

ʛ)  ʚʠʷʚʠʪʠ ʥʝʜʦʣʽʢʠ ʩʭʝʤʠ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ, ʢʦʥʩʪʨʫʢʮʽʾ 

ʟʘʪʠʩʢʥʦʛʦ ʧʨʠʩʪʨʦʶ ʽ ʢʦʤʧʦʥʦʚʢʠ ʧʨʠʩʪʨʦʶ, ʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʾʭ 

ʫʩʫʥʝʥʥʶ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɺʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʟʘʚʜʘʥʥʷ ʩʣʽʜ ʽʣʶʩʪʨʫʚʘʪʠ ʝʩʢʽʟʘʤʠ ʽ ʩʭʝʤʘʤʠ.  

ʋ ʜʦʜʘʪʢʫ ɸ ʥʘʚʝʜʝʥʽ ʚʘʨʽʘʥʪʠ ʟʘʚʜʘʥʴ ʫ ʚʠʛʣʷʜʽ ʢʨʝʩʣʝʥʴ ʜʝʪʘʣʝʡ ʜʣʷ 

ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʜʣʷ ʟʘʚʜʘʥʴ ʧʦ ʙʘʟʫʚʘʥʥʶ. 
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ʈʠʩ. 3.3. ʂʨʝʩʣʝʥʥʷ ʫʩʪʘʥʦʚʯʠʭ ʽ ʦʧʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦ  ʁ

 

ʈʠʩ.3.4. ʂʨʝʩʣʝʥʥʷ ʟʘʪʠʩʢʥʠʭ, ʬʽʢʩʫʶʯʠʭ, ʜʦʧʦʤʽʞʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʧʨʠʩʪʨʦʶ 

 

ʈʠʩ. 3.5. ʇʨʠʚʦʜ ʟʘʪʠʩʢʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

ɺʠʙʽʨ ʧʨʠʚʦʜʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʝʦʙʭʽʜʥʽʡ ʩʠʣʽ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ ʽ 

ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʘʭ ʧʨʠʚʦʜʫ. 
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ʘ) 

 

ʙ) 

ʈʠʩ. 3.6. ʂʦʨʧʫʩ ʧʨʠʩʪʨʦ  ʁʟ ʝʣʝʤʝʥʪʘʤʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ ʡʦʛʦ ʥʘ ʩʪʦʣʽ 

ʚʝʨʩʪʘʪʘ: ʘ) ʚʠʜ ʟʙʦʢʫ, ʙ) ʚʠʜ ʟʚʝʨʭʫ. 
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3.2. ʆʮʽʥʢʘ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʧʦʭʠʙʦʢ  ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʦʢ ʥʘ 

ʪʦʯʥʽʩʪʴ, ʦʜʝʨʞʫʚʘʥʠʭ ʫ ʚʝʨʩʪʘʪʥʦʤʫ ʧʨʠʩʪʨʦʾ, ʨʦʟʤʽʨʽʚ 

ɺʧʣʠʚ ʢʦʥʩʪʨʫʢʮʽʾ ɺʇ ʥʘ ʪʦʯʥʽʩʪʴ, ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ 

ʨʦʟʤʽʨʽʚ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʧʦʭʠʙʢʫ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʻ ʦʜʥʽʻʶ ʽʟ 

ʩʢʣʘʜʦʚʠʭ ʩʫʤʘʨʥʦʾ ʧʦʭʠʙʢʠ ʦʙʨʦʙʣʝʥʥʷ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʦʭʠʙʢʘ ʫʩʪʘʥʦʚʢʠ 

ʟʘʛʦʪʦʚʢʠ ʚʢʣʶʯʘʻ 3 ʩʢʣʘʜʦʚʽ:  ʧʦʭʠʙʢʫ ʙʘʟʫʚʘʥʥʷ ʙe; ʧʦʭʠʙʢʫ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟe; ʧʦʭʠʙʢʫ ɺʇ ʧʨe . 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʦʢ  ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʦʢ ʪʘ ʾʭ ʩʢʣʘʜʦʚʠʭ, ʦʮʽʥʢʘ ʪʘ 

ʚʨʘʭʫʚʘʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʪʦʯʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʫ ʚʝʨʩʪʘʪʥʦʤʫ ʧʨʠʩʪʨʦʾ 

ʨʦʟʤʽʨʽʚ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʝʪʘʧʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ɺʧʣʠʚ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ (Ůʙ), ʟʘʢʨʽʧʣʝʥʥʷ (Ůʟ), ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

(Ůʧʨ) ʥʘ ʪʦʯʥʽʩʪʴ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʟʤʽʨʽʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʢʦʣʠʚʘʥʥʷ 

ʧʦʣʦʞʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʙʘʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ 

ʟʘʛʦʪʦʚʦʢ ʥʘʩʣʽʜʢʦʤ ʯʦʛʦ ʙʫʜʝ ʚʽʜʧʦʚʽʜʥʝ ʨʦʟʩʽʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ 

ʦʜʝʨʞʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ. ʊʘʢʠʡ ʚʧʣʠʚ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ, ʘʜʞʝ ʚ ʜʝʷʢʠʭ 

ʚʠʧʘʜʢʘʭ ʧʦʭʠʙʢʠ, ʥʘʧʨʠʢʣʘʜ, ʙʘʟʫʚʘʥʥʷ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʚʝʣʠʯʠʥʠ 

ʜʦʧʫʩʢʽʚ ʥʘ ʨʦʟʤʽʨ, ʱʦ ʧʨʠʚʝʜʝ ʜʦ ʟʥʘʯʥʦʛʦ ʚʽʜʩʦʪʢʘ ʙʨʘʢʦʚʘʥʠʭ ʜʝʪʘʣʝʡ. 

ʊʦʤʫ ʨʦʟʨʘʭʫʥʦʢ ʽ ʦʮʽʥʢʘ ʟʘʟʥʘʯʝʥʠʭ ʧʦʭʠʙʦʢ ʻ ʦʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ, 

ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʂʽʣʴʢʽʩʥʠʤʠ ʦʮʽʥʢʘʤʠ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʭʠʙʦʢ, ʟʦʢʨʝʤʘ, ʧʦʭʠʙʦʢ 

ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʦʞ ʽ ʚʩʽʭ ʾʾ ʩʢʣʘʜʦʚʠʭ ʻ ʚʝʣʠʯʠʥʠ ʧʦʣʽʚ ʨʦʟʩʽʶʚʘʥʥʷ 

ʧʦʣʦʞʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʙʘʟ (ɺɹ) ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ, ʪʦʙʪʦ 

Ůʫ= ɤɺɹ. 

ʋ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʟʘʜʘʯʽ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ (Ůʙ), ʟʘʢʨʽʧʣʝʥʥʷ 

(Ůʟ), ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ (Ůʧʨ) ʙʫʜʫʪʴ ʧʦʣʷʛʘʪʠ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʣʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʧʦʣʦʞʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʙʘʟ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ 

ʟʘʛʦʪʦʚʦʢ. ʈʦʟʨʘʭʫʥʦʢ ʧʦʣʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʧʦʣʦʞʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʙʘʟ 

ʜʦʮʽʣʴʥʦ ʚʠʢʦʥʫʚʘʪʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʦʨʽʾ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ [16]. 
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ɿʘʟʥʘʯʠʤʦ ʪʘʢʦʞ, ʱʦ ʨʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʦʢ, ʥʘʧʨʠʢʣʘʜ, ʙʘʟʫʚʘʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ 

ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʝʢʮʽʾ ʨʽʟʥʠʮʽ ʛʨʘʥʠʯʥʠʭ 

ʧʦʣʦʞʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ, ʥʘ ʥʘʧʨʷʤ ʚʠʢʦʥʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʽʥʰʠʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʷʢʠʭ ʻ ʥʝʜʦʩʪʘʪʥʷ ʬʦʨʤʘʣʽʟʘʮʽʷ, ʱʦ 

ʫʩʢʣʘʜʥʶʻ ʨʦʟʨʘʭʫʥʢʠ ʧʦʭʠʙʦʢ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʚʧʣʠʚ ʥʝ ʦʜʥʦʛʦ, ʘ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʽʚ (ʨʦʟʤʽʨʽʚ). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ 

ʫʩʪʘʥʦʚʢʠ, ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʪʘ ʧʦʭʠʙʦʢ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘʙʝʟʧʝʯʫʻ 

ʻʜʠʥʫ ʤʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ, ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ 

ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʤʘʰʠʥʥʽ ʤʝʪʦʜʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚ ʩʠʩʪʝʤʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

 

3.3. ʈʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ 

 ɺ ʧʨʦʮʝʩʽ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʚʠʥʠʢʘʶʪʴ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ ʽ 

ʟʘʢʨʽʧʣʝʥʥʷ. ʅʘʷʚʥʽʩʪʴ ʨʦʟʩʽʶʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ɺɹ ʪʘ ʡʦʛʦ ʚʝʣʠʯʠʥʘ, ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ, ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʭʝʤʠ ʨʦʟʤʽʨʥʠʭ 

ʟʚôʷʟʢʽʚ, ʤʽʞ ʧʦʚʝʨʭʥʝʶ, ʣʽʥʽʻʶ ʯʠ ʪʦʯʢʦʶ, ʱʦ ʟʘʡʤʘʶʪʴ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʚʩʽʭ ʟʘʛʦʪʦʚʦʢ, ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʦʶ ʙʘʟʦʶ, ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʨʦʟʤʽʨʫ . 

ʉʭʝʤʘ ʨʦʟʤʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʧʦʩʪʘʥʦʚʢʦʶ ʨʦʟʤʽʨʽʚ ʥʘ 

ʜʝʪʘʣʽ ʢʦʥʩʪʨʫʢʪʦʨʦʤ ʪʘ ʩʭʝʤʦʶ ʙʘʟʫʚʘʥʥʷ, ʟʘʜʘʥʦʶ ʪʝʭʥʦʣʦʛʦʤ. 

ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʟʘʜʘʯʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʪʘ ʫʩʪʘʥʦʚʢʠ 

ʟʘʛʦʪʦʚʦʢ, ʘ ʪʘʢʦʞ ʧʦʭʠʙʦʢ ɺʇ ʤʦʞʝ ʚʠʨʽʰʫʚʘʪʠʩʴ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʽ 

ʨʦʟʨʘʭʫʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ (ʈʃ) ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ 

ʥʘʩʪʫʧʥʦʶ ʤʝʪʦʜʦʣʦʛʽʻʶ [16]: 

1. ʇʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʧʦʣʶ ʨʦʟʩʽʶʚʘʥʥʷ ʨʦʟʤʽʨʫ, 

ʱʦ ʟʚôʷʟʫʻ ʚʠʤʽʨʶʚʘʣʴʥʫ ʙʘʟʫ ʚʠʢʦʥʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʟ ʪʦʯʢʦʶ, ʣʽʥʽʻʶ ʯʠ 

ʧʦʚʝʨʭʥʝʶ, ʷʢʘ ʟʘʡʤʘʻ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʚʝʨʩʪʘʪʘ ʧʨʠ 
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ʦʙʨʦʙʣʝʥʥʽ ʚʩʽʭ ʟʘʛʦʪʦʚʦʢ ʽʟ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʘʨʪʽʾ. ʊʘʢʠʡ ʨʦʟʤʽʨ ʟʘʚʞʜʠ ʙʫʜʝ 

ʟʘʤʠʢʘʶʯʦʶ ʣʘʥʢʦʶ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʤʽʨʥʦʛʦ ʣʘʥʮʶʛʘ.  

2. ʊʦʯʢʫ, ʣʽʥʽʶ ʯʠ ʧʦʚʝʨʭʥʶ, ʱʦ ʟʘʡʤʘʶʪʴ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ ʙʫʜʝʤʦ 

ʥʘʟʠʚʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʙʘʟʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ ʫʩʪʘʥʦʚʢʠ, 

ʙʘʟʫʚʘʥʥʷ, ʪʘ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

3. ʈʦʟʨʘʭʫʥʢʦʚʦʶ ʙʘʟʦʶ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʴʥʘ ʘʙʦ ʫʷʚʥʘ (ʚʽʩʴ 

ʩʠʤʝʪʨʽʾ) ʪʦʯʢʘ, ʣʽʥʽʷ ʯʠ ʧʦʚʝʨʭʥʷ, ʱʦ ʥʘʣʝʞʠʪʴ ʟʘʛʦʪʦʚʮʽ, ʧʨʠʩʪʨʦʶ ʯʠ 

ʚʝʨʩʪʘʪʫ. 

4. ʊʦʯʦʢ, ʣʽʥʽʡ ʯʠ ʧʦʚʝʨʭʦʥʴ, ʱʦ ʟʘʡʤʘʶʪʴ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʜʝʢʽʣʴʢʘ, ʘʣʝ ʚ ʷʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʙʘʟʠ ʧʨʠʡʤʘʻʪʴʩʷ ʪʘ ʟ ʥʠʭ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʫʪʚʦʨʠʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ. ʌʘʢʪʠʯʥʦ 

ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʦʰʫʢ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʙʘʟʠ ʩʣʽʜ ʧʦʯʠʥʘʪʠ ʽʟ ʟʘʛʦʪʦʚʢʠ. ʗʢʱʦ 

ʚʦʥʘ ʥʝ ʤʘʻ ʪʘʢʦʾ ʪʦʯʢʠ, ʣʽʥʽʾ ʯʠ ʧʦʚʝʨʭʥʽ ʪʦʜʽ ʧʦʰʫʢ ʧʨʦʜʦʚʞʫʶʪʴ ʥʘ 

ʚʝʨʩʪʘʪʥʦʤʫ ʧʨʠʩʪʨʦʾ ʽ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠʩʴ ʧʦʚʝʨʭʥʽ, ʣʽʥʽʾ, 

ʱʦ ʥʘʣʝʞʘʪʴ ʜʝʪʘʣʷʤ ʚʝʨʩʪʘʪʘ. 

5. ɼʣʷ ʩʭʝʤ ʙʘʟʫʚʘʥʥʷ ʫ ʷʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʘ ʙʘʟʘ ʦʙʨʦʙʣʶʚʘʥʦʾ 

ʟʘʛʦʪʦʚʢʠ ʟʘʡʤʘʻ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʚʝʨʩʪʘʪʘ  (ʪʘʢʘ 

ʩʠʪʫʘʮʽʷ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘʡʯʘʩʪʽʰʝ) ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ 

ʧʦʣʶ ʨʦʟʩʽʶʚʘʥʥʷ ʨʦʟʤʽʨʫ, ʱʦ ʟʚôʷʟʫʻ ʪʝʭʥʦʣʦʛʽʯʥʫ ʪʘ ʚʠʤʽʨʶʚʘʣʴʥʫ 

ʙʘʟʠ. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʽʩʥʫʶʪʴ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʚ ʷʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʘ 

ʙʘʟʘ ʥʝ ʟʘʡʤʘʻ ʩʪʘʣʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ ï ʫʩʪʘʥʦʚʢʘ ʟʘʛʦʪʦʚʦʢ ʚ 

ʧʨʠʟʤʽ, ʥʘ ʧʘʣʴʮʷʭ, ʚ ʮʝʥʪʨʘʭ ʪʘ ʽʥʰʽ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʚ ʷʢʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʙʘʟʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʯʢʫ, ʣʽʥʽʶ ʯʠ ʧʦʚʝʨʭʥʶ, 

ʱʦ ʥʘʣʝʞʠʪʴ ʚʝʨʩʪʘʪʥʦʤʫ ʧʨʠʩʪʨʦʶ ʯʠ ʚʝʨʩʪʘʪʫ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʨʦʟʤʽʨʥʽ ʣʘʥʮʶʛʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʴʦʛʦ, ʤʦʞʫʪʴ ʙʫʪʠ ʜʚʦʭʣʘʥʢʦʚʠʤʠ ʪʘ 

ʙʘʛʘʪʦʣʘʥʢʦʚʠʤʠ. 
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ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʟ ʚʠʢʣʘʜʝʥʦʶ ʤʝʪʦʜʠʢʦʶ ʙʫʜʝ ʪʘʢʦʶ: 

1. ʇʨʝʜʩʪʘʚʠʪʠ ʦʧʝʨʘʮʽʡʥʠʡ ʝʩʢʽʟ ʦʙʨʦʙʣʝʥʥʷ ʟ ʪʝʦʨʝʪʠʯʥʦʶ 

ʩʭʝʤʦʶ ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

2. ɺʠʷʚʠʪʠ ʪʘ ʧʦʟʥʘʯʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʽ ʚʠʤʽʨʶʚʘʣʴʥʽ ʙʘʟʠ ʨʦʟʤʽʨʽʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʘʥʦʾ ʦʧʝʨʘʮʽʾ. 

3. ɺʠʟʥʘʯʠʪʠ ʯʠ ʟʘʡʤʘʻ ʚʽʜʧʦʚʽʜʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʙʘʟʘ ʩʪʘʣʝ 

ʧʦʣʦʞʝʥʥʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ, ʷʢʱʦ ʪʘʢ ï ʧʨʠʡʥʷʪʠ ʾʾ ʚ ʷʢʦʩʪʽ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʙʘʟʠ, ʷʢʱʦ ʥʽ ï ʧʨʦʜʦʚʞʠʪʠ ʧʦʰʫʢ ʥʘ ʝʣʝʤʝʥʪʘʭ ʚʝʨʩʪʘʪʥʦʛʦ 

ʧʨʠʩʪʨʦʶ ʯʠ ʚʝʨʩʪʘʪʘ. 

4. ʉʬʦʨʤʫʚʘʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ, ʟʘʤʠʢʘʶʯʦʶ 

ʣʘʥʢʦʶ ʚ ʷʢʦʤʫ ʻ ʨʦʟʤʽʨ ʍ, ʱʦ ʟʚôʷʟʫʻ ʨʦʟʨʘʭʫʥʢʦʚʫ ʽ ʚʠʤʽʨʶʚʘʣʴʥʫ ʙʘʟʠ. 

5.  ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʜʽʚ ʩʢʣʘʜʦʚʠʭ ʣʘʥʦʢ ʈʃ ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʭʠʙʢʫ 

ʙʘʟʫʚʘʥʥʷ (Ůʙ)= ɤʍ . 

 ʈʦʟʨʘʭʫʥʦʢ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʤʠʢʘʶʯʦʾ ʣʘʥʢʠ [ɤʍ] ʜʣʷ ʈʃ ʽʟ 

ʢʽʣʴʢʽʩʪʶ ʩʢʣʘʜʦʚʠʭ ʣʘʥʦʢ ʤʝʥʰʝ 4-ʭ ʚʠʢʦʥʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ï  

[ɤʍ] = 
i

m

i
i
wxä

-

=

1

1

    (ʤʝʪʦʜ max ï min); 

 ʜʣʷ ʈʃ ʽʟ ʢʽʣʴʢʽʩʪʶ ʩʢʣʘʜʦʚʠʭ ʣʘʥʦʢ - 4 ʽ ʙʽʣʴʰʝ ʟʘ ʬʦʨʤʫʣʦʶ  

  [ɤʍ] = 1,2ä
22

ii
wx                   (ʡʤʦʚʽʨʥʽʩʥʠʡ ʤʝʪʦʜ)  

ʇʦʢʘʞʝʤʦ ʥʘ ʧʨʠʢʣʘʜʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʤʝʪʦʜʠʢʠ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ. 

ʇʨʠʢʣʘʜ 1. ʌʨʝʟʝʨʫʻʪʴʩʷ ʫʩʪʫʧ (ʨʠʩ.3.7), ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʦʟʤʽʨʠ 

ɸ ʪʘ ʅ. 
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ʈʠʩ.3.7. ʉʭʝʤʘ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ ʪʘ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

Ůʙɸ 

 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʙʘʟʠ - ʊɹ1 ʽ ʊɹ2 (ʨʠʩ.3.7) ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ 

ʟʘʡʤʘʶʪʴ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ ʽ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʚ ʷʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʙʘʟ - ʈɹ1, ʈɹ2 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ Ůʙɸ, Ůʙʅ. 

ʊʦʜʽ ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ɸ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ 

ʜʚʦʭʣʘʥʢʦʚʦʛʦ  ʈʃ1 : [ʍ] = ʂʽ , ʘ ʧʦʣʝ  ʨʦʟʩʽʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʍ, ʷʢʠʡ ʟʚôʷʟʫʻ 

ʊɹ1 (ʨʦʟʨʘʭʫʥʢʦʚʘ ʙʘʟʘ) ʟ ɺɹʽ  ̔ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠ ʚʝʣʠʯʠʥʫ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ. 

ʊʦʙʪʦ Ůʙɸ = ɤʍ. ʇʦʣʝ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʤʠʢʘʶʯʦʾ ʣʘʥʢʠ ʜʚʦʭʣʘʥʢʦʚʦʛʦ 

ʨʦʟʤʽʨʥʦʛʦ ʣʘʥʮʶʛʘ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʩʢʣʘʜʦʚʫ ʣʘʥʢʫ - ʨʦʟʤʽʨ ʂ, ʦʜʝʨʞʘʥʠʡ ʥʘ 

ʧʦʧʝʨʝʜʥʽʡ ʦʧʝʨʘʮʽʾ ʟ ʚʝʣʠʯʠʥʦʶ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ï ɤʂ, ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ: 

[ɤʍ] = ɤʂ,  ʪʦʙʪʦ ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ɸ ʙʫʜʝ Ůʙɸ =  ɤʍ = ɤʂ. 

ʇʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʜʣʷ ʨʦʟʤʽʨʫ ʅ ʙʫʜʝ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ (Ůʙʅ =  0), 

ʷʢʱʦ ʧʦʚʝʨʭʥʷ ʊɹ ʻ ʽʜʝʘʣʴʥʦʶ, ʦʩʢʽʣʴʢʠ ʤʘʻ ʤʽʩʮʝ ʩʫʤʽʱʝʥʥʷ ɺɹʅ ̔  ʊɹ2, ʱʦ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʚʦʭʣʘʥʢʦʚʠʡ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ, ʟʘʤʠʢʘʶʯʘ ʽ ʩʢʣʘʜʦʚʘ 

ʣʘʥʢʠ ʷʢʦʛʦ ʤʘʶʪʴ ʥʫʣʴʦʚʽ ʥʦʤʽʥʘʣʠ ʽ ʜʦʧʫʩʢʠ. ɺ ʜʽʡʩʥʦʩʪʽ ʧʦʚʝʨʭʥʷ ʊɹ ʤʘʻ 

ʧʨʦʩʪʦʨʦʚʽ ʚʽʜʭʠʣʝʥʥʷ rʊɹ, ̫ʢʽ ʧʨʠʚʝʜʫʪʴ ʜʦ ʨʦʟʩʽʶʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ɺɹʅ , ʽ 

ʷʢʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʣʠʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ɺɹʅ   ʚ ʤʝʞʘʭ ʜʦʧʫʩʢʫ ʬʦʨʤʠ 

ʧʦʚʝʨʭʥʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ: 
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Ůʙʅ =  [ɤʍ];     ɤʍ =  kĿɟʊɹ.        

k ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʚʠʜʫ ʊɹ ʪʘ ʬʦʨʤʠ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ 

ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ 

ɺɹ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 2. ɿʛʽʜʥʦ ʟ 

ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ [4, 16] ʡʦʛʦ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ k = 0,8.  ʅʘ ʧʨʘʢʪʠʮʽ, ʚ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ, ʧʨʠʡʤʘʶʪʴ k = 0.   

ɼʣʷ ʽʣʶʩʪʨʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ 

ʨʦʟʛʣʷʥʝʤʦ ʱʝ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ. 

ʇʨʠʢʣʘʜ 2 [16]. ʇʦʩʣʽʜʦʚʥʦ, ʥʘ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʷʭ, ʦʙʨʦʙʣʷʶʪʴʩʷ 

ʧʦʚʝʨʭʥʽ 2, 4, 5 ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʨʦʟʤʽʨʠ ɺ, ɻ, N (ʨʠʩ.3.8). ʅʝʦʙʭʽʜʥʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ:  Ůʙɺ ï ? Ůʙɻ ï ? ŮʙN ï ? 

ɺ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʩʭʝʤʽ ʦʙʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʘ ʙʘʟʘ ʊɹɿ ʙʫʜʝ 

ʟʘʡʤʘʪʠ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ ʾʾ ʽ ʜʦʮʽʣʴʥʦ 

ʧʨʠʡʥʷʪʠ ʚ ʷʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʙʘʟʠ (ʈɹ) ʜʣʷ ʚʩʽʭ ʦʜʝʨʞʫʚʘʥʠʭ ʚ ʦʜʥʦʤʫ 

ʢʦʦʨʜʠʥʘʪʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʦʟʤʽʨʽʚ (ɺ, ɻ, N). 

ʇʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ Ůʙɺ , Ůʙɻ , ŮʙN ʙʫʜʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ ʚʝʣʠʯʠʥʘʤ ʧʦʣʽʚ 

ʨʦʟʩʽʶʚʘʥʥʷ ʨʦʟʤʽʨʽʚ ʍ, ʍ1, ʍ2, ʷʢʽ ʟʚôʷʟʫʶʪʴ ʈɹ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ ʙʘʟʘʤʠ. 

ɺʠʭʦʜʷʯʠ ʟ ʪʦʛʦ, ʱʦ ʨʦʟʤʽʨʠ ʍ, ʍ1, ʍ2 ʙʫʜʫʪʴ ʟʘʤʠʢʘʶʯʠʤʠ ʣʘʥʢʘʤʠ, 

ʬʦʨʤʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʣʘʥʮʶʛʠ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ Ůʙɺ ʧʦʙʫʜʫʻʤʦ ʈʃ1, ʟʘʤʠʢʘʶʯʦʶ ʣʘʥʢʦʶ ʷʢʦʛʦ ʻ 

ʨʦʟʤʽʨ [ʍ], ʱʦ ʟôʻʜʥʫʻ ʊɹ1 ʽ ɺɹɺ . 

ɯʟ ʈʃ1-  [ʍ] = ɹ + ɸ     ʤʘʻʤʦ  [ɤʍ] = ɤɹ + ɤɸ ; ʪʦʙʪʦ  ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ 

ʨʦʟʤʽʨʫ ɺ ʙʫʜʝ:  Ůʙɺ = ɤʍ = ɤɹ + ɤɸ 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ Ůʙɻ  ʧʦʙʫʜʫʻʤʦ ʈʃ2 -  [ʭ1] = ɺ+ɹ+ɸ. 

ʊʦʜʽ    [ɤx1] = ɤɺ + ɤɹ + ɤɸ  ;   ʪʦʙʪʦ    Ůʙɻ = ɤx1= ɤɺ + ɤɹ + ɤɸ  ; 

ɸʥʘʣʦʛʽʯʥʦ ʤʦʞʥʘ ʟ ʈʃ3 ï [ʍ2] = - ɻ + ɺ + ɹ + ɸ ʚʠʟʥʘʯʠʪʠ, ʱʦ 

ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ɤŭN ʙʫʜʝ:  

ɤŭN = ɤɻ + ɤɺ + ɤɹ + ɤɸ. 
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ʈʠʩ.3.8. ʉʭʝʤʘ ʦʙʨʦʙʣʝʥʥʷ ʢʦʨʧʫʩʘ ʪʘ ʨʦʟʤʽʨʥʽ ʣʘʥʮʶʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

Ůʙ 

ʇʨʠʢʣʘʜ 3[16]. ʈʦʟʨʘʭʫʻʤʦ ʧʦʭʠʙʢʫ ʙʘʟʫʚʘʥʥʷ ʜʣʷ ʨʦʟʤʽʨʫ ɸ (ʨʠʩ.3.9) 

ʧʨʠ ʬʨʝʟʫʚʘʥʥʽ ʣʠʩʢʠ ʥʘ ʚʪʫʣʮʽ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʘʣʴʮʽ ʟ ʟʘʟʦʨʦʤ, ʷʢʠʡ 

ʚʠʙʠʨʘʻʪʴʩʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ. 

ʆʙʨʦʙʢʘ ʚʩʽʭ ʟʘʛʦʪʦʚʦʢ ʚʠʢʦʥʫʻʪʴʩʷ ʚ ʦʜʥʦʤʫ ɺʇ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʜʝʢʽʣʴʢʘ ʣʽʥʽʡ, ʱʦ ʙʫʜʫʪʴ ʟʘʡʤʘʪʠ ʩʪʘʣʝ ʧʦʣʦʞʝʥʥʷ 

ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ. 

ɿʦʢʨʝʤʘ, ʮʝ ʚʽʩʴ ʧʘʣʴʮʷ ʪʘ ʪʚʽʨʥʘ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʦʚʝʨʭʥʽ ʧʘʣʴʮʷ ʂ. ɺ 

ʷʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʙʘʟʠ (ʈɹɸ) ʚʠʢʦʨʠʩʪʘʻʤʦ ʪʚʽʨʥʫ ʂ ʧʦ ʷʢʽʡ ʙʫʜʝ 

ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʢʦʥʪʘʢʪ ʟʘʛʦʪʦʚʢʠ ʽ ʧʘʣʴʮʷ. ɺʠʙʽʨ ʪʘʢʦʾ ʈɹ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʬʦʨʤʫʚʘʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʈʃ. 
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ʈʠʩ.3.9.ʉʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʪʘ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ Ůʙɸ 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ: [ʍ ] = Rʆ  + ɽ  +  Rɼ 

ɼʝ    Rʆ ï ʚʝʣʠʯʠʥʘ ʨʘʜʽʫʩʘ ʦʪʚʦʨʫ ʜʝʪʘʣʽ; 

Rɼ ï ʚʝʣʠʯʠʥʘ ʨʘʜʽʫʩʘ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ; 

ɽ = 0 Ñ ʝ ï ʚʝʣʠʯʠʥʘ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ (ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʧʽʚʚʽʩʥʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʦʥʴ ʟʘʛʦʪʦʚʢʠ). 

ɺʝʣʠʯʠʥʘ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ʟʘʤʠʢʘʶʯʦʾ ʣʘʥʢʠ  X ʙʫʜʝ :  

[ɤx] = ɤ Ro + ɤ ɽ + ɤ Rʜ ; 

ʊʦʜʽ ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ɸ ʙʫʜʝ:  Ůʙɸ = ɤx ;       

 ʘʙʦ     Ůʙɸ = ɤx = ɤ Ro  + 2e + ɤ Rʜ 

ʇʨʠʢʣʘʜ 4 [16]. ʈʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʦʢ ʫʩʪʘʥʦʚʢʠ (ʙʘʟʫʚʘʥʥʷ) ʧʨʠ 

ʫʩʪʘʥʦʚʣʝʥʥʽ ʟʘʛʦʪʦʚʦʢ ʚ ʧʨʠʟʤʘʭ ʪʘ ʜʣʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ 

ʨʦʟʤʽʨʽʚ (ɸ̔), ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ 

(ʬʨʝʟʝʨʫʚʘʥʥʷ ʣʠʩʢʠ). ʉʭʝʤʠ ʫʩʪʘʥʦʚʢʠ ʪʘ ʨʽʚʥʷʥʥʷ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ 

ʧʨʠʚʝʜʝʥʽ  ʥʘ ʨʠʩ.3.10; 3.11. 
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ʘ) 

 

ʙ) 

 

ʈʠʩ.3.10. ʉʭʝʤʠ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʈʃ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʫʩʪʘʥʦʚʢʠ: ʘ) 

ʜʣʷ ʨʦʟʤʽʨʽʚ ɸ1,ɸ2;  ʙ) ʜʣʷ ʨʦʟʤʽʨʽʚ ɸ3,ɸ1 

 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘʛʦʪʦʚʦʢ ʥʘ ʧʨʠʟʤʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.3.10, ʙʫʜʝ ʤʘʪʠ ʤʽʩʮʝ ʨʦʟʩʽʶʚʘʥʥʷ ʧʦʣʦʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʙʘʟʠ, ʷʢʝ 

ʙʫʜʝ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʧʦʭʠʙʢʫ ɺʇ. ʊʦʜʽ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʚʝʣʠʯʠʥʠ ʧʦʣʽʚ 

ʨʦʟʩʽʶʚʘʥʥʷ  ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʙʘʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʽʚ ʙʫʜʫʪʴ ʚʠʟʥʘʯʘʪʠ 

ʧʦʭʠʙʢʠ ʫʩʪʘʥʦʚʢʠ, ʱʦ ʚʢʣʶʯʘʪʠʤʫʪʴ ʧʦ ʜʚʽ ʩʢʣʘʜʦʚʽ ï ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ ʪʘ 

ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ. ʈʽʚʥʷʥʥʷ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ (ʈʃ) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʨʦʟʤʽʨʽʚ  ɸ1, ɸ2, ɸ3  (ʨʠʩ.3.10) ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ:  
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  [X 1] = R3 / sin ‌ ;    [X 2] = R3 + X1 = R3(1+1/sin a);   

[X 3] = -R3 + X1= R3 (-1+1/sina);  

ʜʝ  R3- ʨʘʜʽʫʩ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ. 

ɺʽʜʧʦʚʽʜʥʽ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʧʨʠʚʝʜʝʥʠʭ ʈʃ, 

ʰʣʷʭʦʤ ʟʘʤʽʥʠ ʥʦʤʽʥʘʣʽʚ ʨʦʟʤʽʨʽʚ ʥʘ ʚʝʣʠʯʠʥʠ ʾʭ ʧʦʣʽʚ ʨʦʟʩʽʶʚʘʥʥʷ ʯʠ 

ʜʦʧʫʩʢʽʚ ʙʫʜʫʪʴ ʪʘʢʠʤʠ: 

Ůʙɸ1 = ɤx1 ;      Ůʙɸ1 = ɤ R3 / sina ;           Ůʙɸ1 = ʊX1 = TR3 / sina;  

Ůʙɸ2 = ɤx2 ;      Ůʙɸ2 = ɤ R3 (1+1/ sin a) ;   Ůʙɸ2 = ʊX2 =  TR3 (1+1/sina);  

Ůʙɸ3 = ɤx3 ;      Ůʙɸ2 = ɤ R3 (-1+1/ sina) ;    Ůʙɸ3= ʊX3  =  TR3 (-1+1/sina); 

ʇʨʠ ʮʴʦʤʫ,  ʚ ʫʩʽʭ ʨʽʚʥʷʥʥʷʭ   ɤ R3 = ɤ D3 / 2  ʘʙʦ   TR3= TD3 / 2 

ɺʠʢʦʥʘʻʤʦ ʨʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʜʣʷ ʚʘʨʽʘʥʪʽʚ ʫʩʪʘʥʦʚʢʠ 

ʟʘʛʦʪʦʚʦʢ ʚ ʩʘʤʦʮʝʥʪʨʫʶʯʠʭ  ʧʨʠʟʤʘʭ (ʨʠʩ. 3.11ʘ) ʽ ʥʘ ʞʦʨʩʪʢʽʡ ʧʨʠʟʤʽ ʟ 

ʧʨʷʤʠʤ ʢʫʪʦʤ (ʨʠʩ.3.11ʙ) . 

 ʈʽʚʥʷʥʥʷ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ 

ʨʦʟʤʽʨʽʚ ɸ1, ɸ2, ɸ3 (ʨʠʩ.3.11ʘ)  ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ:     [X 1] = 0 ;   [X 2] = R3; 

[X 3] = R3;  

ʘ ʚʽʜʧʦʚʽʜʥʽ  ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ : 

Ůʙɸ1 = 0 ; 

Ůʙɸ2 = ɤx2 ;      Ůʙɸ2  = ɤx2= ɤ R3  ;   Ůʙɸ2 = ʊX2 =  TR3; 

Ůʙɸ3 = ɤx3 ;      Ůʙɸ3 = ɤx3 = ɤ R3 ;      Ůʙɸ3= ʊX3  =  TR3; 

ʈʽʚʥʷʥʥʷ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ 

ʨʦʟʤʽʨʽʚ ɸ1, ɸ2, ɸ3 (ʨʠʩ.3.11ʙ)  ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ:    

 [X 3] = 0 ; [X1]= R3;  [X2] = R3+ R3; 

ʇʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ:      Ůʙɸ3 = 0  

Ůʙɸ1 = ɤx1 ; Ůʙɸ1  = ɤx1= ɤ R3 ;     Ůʙɸ1 = ʊX1 =  TR3;  

Ůʙɸ2 = ɤx2 ;  Ůʙɸ2  = ɤx2 = ɤ R3 + ɤ R3 =2 ɤ R3;   Ůʙɸ2 = ʊX2 = TR3 + TR3 = 2TR3 ; 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʝʣʠʯʠʥʘ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ (ʙe) ʥʝ ʻ ʘʙʩʪʨʘʢʪʥʦʶ, ʘ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʦʟʤʽʨʫ, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠ ʜʘʥʽʡ ʩʭʝʤʽ 
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ʫʩʪʘʥʦʚʢʠ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʪʘ ʩʧʦʩʦʙʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʟʤʽʨʽʚ ʥʘ ʜʝʪʘʣʽ. 

ʘ) 

 

ʙ) 

 

ʈʠʩ.3. 11. ʉʭʝʤʠ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʈʃ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʧʨʠ 

ʫʩʪʘʥʦʚʮʽ ʟʘʛʦʪʦʚʦʢ: ʘ) ʚ ʩʘʤʦʮʝʥʪʨʫʶʯʠʭ ʧʨʠʟʤʘʭ; ʙ) ʥʘ ʧʨʠʟʤʫ ʟ ʧʨʷʤʠʤ 

ʢʫʪʦʤ 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ 

ʙʘʟʫʚʘʥʥʷ, ʧʦʭʠʙʦʢ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʾʭ ʩʫʢʫʧʥʦʾ ʚʝʣʠʯʠʥʠ,  ʜʣʷ ʩʭʝʤ 

ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʷʢ ʽʟ  ʩʪʘʣʠʤ, ʪʘʢ ʽ ʟʽ ʟʤʽʥʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʙʘʟʠ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ 

ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʚʨʘʭʫʚʘʪʠ ʽʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʨʦʟʤʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʘʭ ʚʝʣʠʯʠʥ ʧʦʭʠʙʦʢ  Ůʙ ,Ůʇʈ,  Ůʋʉʊ. 
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 ʇʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ: 

¶ ʧʨʠ ʩʫʤʽʱʝʥʥʽ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ ʚʠʢʦʥʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʟ 

ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʙʘʟʦʶ; 

¶ ʜʣʷ ʨʦʟʤʽʨʽʚ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʥʘʙʦʨʦʤ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʘ ʧʨʦʛʨʘʤʦʶ ʥʘ ʚʝʨʩʪʘʪʽ ʟ ʏʇʋ, ʢʦʧʽʨʦʤ ʯʠ 

ʚʝʨʩʪʘʪʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʥʘʧʨʠʢʣʘʜ, ʤʽʞʦʩʴʦʚʠʡ ʨʦʟʤʽʨ, 

ʦʜʝʨʞʘʥʠʡ ʦʙʨʦʙʣʝʥʥʷʤ 2-ʭ ʦʪʚʦʨʽʚ ʚ ʢʦʥʜʫʢʪʦʨʽ. 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʩʭʝʤ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʦʢ 

ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʥʫʚʘʪʠ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʾʭ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʛʨʘʥʠʯʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ ʧʨʦʝʢʮʽʡ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ ʥʘ ʥʘʧʨʷʤʦʢ ʨʦʟʤʽʨʫ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ. ʇʨʝʜʩʪʘʚʠʤʦ ʜʝʢʽʣʴʢʘ ʧʨʠʢʣʘʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ.  

ʈʦʟʛʣʷʥʝʤʦ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʦʩʪʘʥʦʚʢʠ 

ʚʠʢʦʥʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʅ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʣʠʩʢʠ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʜʝʪʘʣʽ, ʱʦ 

ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʧʣʦʱʠʥʽ (ʨʠʩ.3.12ʘ) [33]. 

Q    

D    

A    

L    -    D    

Q    

H
  

  
2

   
 

H
  

  
1

   
 

H
  

  
3

   
 

D    -    ŭ
  
  A    

D    

Q    ʘ    )    ʙ    )    

D    

A    

L    -    D    ʚ    )    Q    

H
  

  
1

   
 

H
  

  
3

   
 

H
  

  
2

   
 

Ŭ    

H
  

  
1

   
 

ʛ    )    

Q    

Q    

D    

A    

L    -    D    

Q    

H
  

  
2

   
 

H
  

  
1

   
 

H
  

  
3

   
 

D    -    ŭ
  
  A    

D    

Q    ʘ    )    ʙ    )    

D    

A    

L    -    D    ʚ    )    Q    

H
  

  
1

   
 

H
  

  
3

   
 

H
  

  
2

   
 

Ŭ    

H
  

  
1

   
 

ʛ    )    

Q    

ʄ    ʘ    ʩ    ʩ    ʘ    ʄ    ʘ    ʩ    ʰ    ʪ    ʘ    ʙ    
ʀ    ʟ    ʤ    .    ʃ    ʠ    ʩ    ʪ    ˉ    ʜ    ʦ    ʢ    ʫ    ʤ    .    ʇ    ʦ    ʜ    ʧ    .    ɼ     ʘ    ʪ    ʘ    

ʃ    ʠ    ʪ    .    

ʈ    ʘ    ʟ    ʨ    ʘ    ʙ    .    
ʇ    ʨ    ʦ    ʚ    .    
ʊ    .    ʢ    ʦ    ʥ    ʪ    ʨ    .    ʃ    ʠ    ʩ    ʪ    ʃ    ʠ    ʩ    ʪ    ʦ    ʚ    

ʅ    .    ʢ    ʦ    ʥ    ʪ    ʨ    .    
ʋ    ʪ    ʚ    .    

1    :    1    

1    

ʀ
 
 
 
 

ʥ
 
 
 
 

ʚ
 
 
 
 

.  
  ̄
 
 
 
 

ʧ
 
 
 
 

ʦ
 
 
 
 

ʜ
 
 
 
 

ʣ
 
 
 
 

.  
  
ʇ
 
 
 
 

ʦ
 
 
 
 

ʜ
 
 
 
 

ʧ
 
 
 
 

.  
  ʠ
 
 
 
 

ʜ
 
 
 
 

ʘ
 
 
 
 

ʪ
 
 
 
 

ʘ
 
 
 
 

ɺ
 
 
 
 

ʟ
 
 
 
 

ʘ
 
 
 
 

ʤ
 
 
 
 

.  
  ʠ
 
 
 
 

ʥ
 
 
 
 

ʚ
 
 
 
 

.  
  ̄
 
 
 
 

ʀ
 
 
 
 

ʥ
 
 
 
 

ʚ
 
 
 
 

.  
  ̄
 
 
 
 

ʜ
 
 
 
 

ʫ
 
 
 
 

ʙ
 
 
 
 

ʣ
 
 
 
 

.  
  
ʇ
 
 
 
 

ʦ
 
 
 
 

ʜ
 
 
 
 

ʧ
 
 
 
 

.  
  ʠ
 
 
 
 

ʜ
 
 
 
 

ʘ
 
 
 
 

ʪ
 
 
 
 

ʘ
 
 
 
 

ʉ
 
 
 
 

ʧ
 
 
 
 

ʨ
 
 
 
 

ʘ
 
 
 
 

ʚ
 
 
 
 

.  
  ̄
 
 
 
 

ʇ
 
 
 
 

ʝ
 
 
 
 

ʨ
 
 
 
 

ʚ
 
 
 
 

.  
  ʧ
 
 
 
 

ʨ
 
 
 
 

ʠ
 
 
 
 

ʤ
 
 
 
 

ʝ
 
 
 
 

ʥ
 
 
 
 

.  
  

ʂ    ʦ    ʧ    ʠ    ʨ    ʦ    ʚ    ʘ    ʣ    ʌ    ʦ    ʨ    ʤ    ʘ    ʪ    A    4    

 

ʈʠʩ.3.12. ʈʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʣʠʩʢʠ ʚ 

ʮʠʣʽʥʜʨʠʯʥʽʡ ʜʝʪʘʣʽ 
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ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʠ 
ɸʙ
e , 

1ʅʙ
e , 

2ʅʙ
e , 

3ʅʙ
e , ʚʠʙʨʘʪʠ 

ʨʘʮʽʦʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʧʨʦʩʪʘʥʦʚʢʠ ʨʦʟʤʽʨʫ ʅ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʤʽʥʽʤʘʣʴʥʫ 

ʧʦʭʠʙʢʫ ʙʘʟʫʚʘʥʥʷ; ʚʠʟʥʘʯʠʪʠ ʥʝʜʦʣʽʢʠ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ ʽ ʜʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʾ ʧʦʢʨʘʱʝʥʥʷ. 

ʇʨʠ ʧʨʠʡʥʷʪʠʭ ʩʧʨʦʱʝʥʥʷʭ ʙe  ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʭʝʤʦʶ ʙʘʟʫʚʘʥʥʷ ʽ 

ʜʦʧʫʩʢʘʤʠ ʥʘ ʨʦʟʤʽʨʠ ʟʘʛʦʪʦʚʢʠ. ɻʨʘʥʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʙʘʟ, 

ʥʝʩʫʤʽʱʝʥʠʭ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ, ʚʽʜʤʽʯʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ ʩʫʮʽʣʴʥʦʶ ʣʽʥʽʻʶ ʧʨʠ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʦʟʤʽʨʘʭ ʟʘʛʦʪʦʚʢʠ ʽ ʧʫʥʢʪʠʨʥʦʶ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʨʦʟʤʽʨʘʭ. 

ʇʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʜʣʷ ʨʦʟʤʽʨʫ ɸ (ʨʠʩ.3.12ʘ) ʜʦʨʽʚʥʶʻ ʨʽʟʥʠʮʽ 

ʛʨʘʥʠʯʥʠʭ ʚʽʜʩʪʘʥʝʡ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ 1 ʜʦ ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʨʦʟʤʽʨ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʪʦʙʪʦ 
ɸʙ
e =D, ʜʝ D- ʜʦʧʫʩʢ ʥʘ ʨʦʟʤʽʨ ʟʘʛʦʪʦʚʢʠ L. ɸʥʘʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʝʣʠʯʠʥʠ ʙeʜʣʷ ʨʦʟʤʽʨʽʚ H: 

1ʅʙ
e =0;   

2ʅʙ
e = 2/d ;   

3ʅʙ
e =d . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʤʽʨ ʅ1 ï ʢʨʘʱʠʡ ʚʘʨʽʘʥʪ ʧʦʩʪʘʥʦʚʢʠ ʨʦʟʤʽʨʽʚ ʅ ʧʨʠ 

ʟʘʜʘʥʽʡ ʩʭʝʤʽ ʙʘʟʫʚʘʥʥʷ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʝʭʥʦʣʦʛʽʯʥʘ ʦʧʦʨʥʘ ʙʘʟʘ 2 

(ʨʠʩ.3.12ʘ) ʚʠʙʨʘʥʘ ʥʝʨʘʮʽʦʥʘʣʴʥʦ. ɺ ʷʢʦʩʪʽ ʦʧʦʨʥʦʾ ʙʘʟʠ ʚʘʨʪʦ ʧʨʠʡʥʷʪʠ 

ʧʦʚʝʨʭʥʶ 1, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʫʤʽʩʪʠʪʠ ʚʠʤʽʨʶʚʘʣʴʥʫ ʽ ʪʝʭʥʦʣʦʛʽʯʥʫ ʙʘʟʠ ʽ 

ʦʪʨʠʤʘʪʠ 
ɸʙ
e =0 (ʨʠʩ.3.12 ʙ). ʆʜʥʘʢ ʮʶ ʩʭʝʤʫ ʥʝ ʤʦʞʥʘ ʧʨʠʟʥʘʪʠ 

ʟʘʜʦʚʽʣʴʥʦʶ. ɿʘʛʦʪʦʚʢʘ ʧʦʟʙʘʚʣʝʥʘ ʪʽʣʴʢʠ ʪʨʴʦʭ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ ʽ ʤʦʞʝ 

ʧʦʚʝʨʪʘʪʠʩʷ ʥʘʚʢʦʣʦ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ ʚʽʜʥʦʩʥʦ ʦʧʦʨʠ, ʱʦ ʥʝ ʜʦʟʚʦʣʠʪʴ 

ʚʠʢʦʥʘʪʠ ʨʦʟʤʽʨ ɸ. ʉʭʝʤʘ ʙʘʟʫʚʘʥʥʷ ʥʘ ʚʠʢʦʥʫʚʘʥʽʡ ʦʧʝʨʘʮʽʾ ʽʩʪʦʪʥʦ 

ʧʦʢʨʘʱʠʪʴʩʷ, ʷʢʱʦ ʚʩʪʘʥʦʚʠʪʠ ʟʘʛʦʪʦʚʢʫ ʚ ʧʨʠʟʤʫ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.3.12ʚ, 

ʘʣʝ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʷʢ ʧʦʢʘʟʫʻ ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ, ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʜʣʷ 

ʚʩʽʭ ʨʦʟʤʽʨʽʚ ʅ ʥʝ ʜʦʨʽʚʥʶʻ ʥʫʣʶ  
3ʅʙ

e >
2ʅʙ

e >
1ʅʙ

e >0 .   ʇʽʩʣʷ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ 
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ɿʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ, ʮʶ ʩʭʝʤʫ ʪʘʢʦʞ ʥʝ ʤʦʞʥʘ 

ʚʠʟʥʘʪʠ ʨʘʮʽʦʥʘʣʴʥʦʶ. ʊʦʤʫ ʧʨʦʜʦʚʞʠʤʦ ʧʦʰʫʢ ʧʨʠʡʥʷʪʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʜʘʥʽʡ ʦʧʝʨʘʮʽʾ. ʗʢʱʦ ʦʙôʻʜʥʘʪʠ ʧʝʨʝʚʘʛʠ ʨʦʟʛʣʷʥʫʪʠʭ 

ʚʘʨʽʘʥʪʽʚ (ʨʠʩ.3.12ʙ ʽ ʨʠʩ.3.12ʚ), ʪʦ ʦʪʨʠʤʘʻʤʦ ʩʭʝʤʫ, ʱʦ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ.3.12ʛ. ʇʨʠʟʤʘ ʚʠʢʦʨʠʩʪʘʥʘ ʚ ʷʢʦʩʪʽ ʫʩʪʘʥʦʚʯʦ-ʟʘʪʠʩʢʥʦʛʦ ʝʣʝʤʝʥʪʫ, ʮʝ 

ʜʦʟʚʦʣʷʻ ʧʦʟʙʘʚʠʪʠ ʟʘʛʦʪʦʚʢʫ ʧôʷʪʠ ʩʪʫʧʝʥʽʚ ʚʽʣʴʥʦʩʪʽ. ʇʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ 

ʜʣʷ ʚʠʢʦʥʫʚʘʥʠʭ ʨʦʟʤʽʨʽʚ ɸ ʽ ʅ1 ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ 

ʟʥʘʡʜʝʥʠʡ ʦʜʠʥ ʽʟ ʟʘʜʦʚʽʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʜʘʥʦʛʦ 

ʧʨʠʢʣʘʜʫ. ʗʢʱʦ ʧʨʦʜʦʚʞʠʪʠ ʧʦʰʫʢ, ʪʦ ʙʫʜʫʪʴ ʟʥʘʡʜʝʥʽ ʽʥʰʽ ʙʽʣʴʰ ʧʨʦʩʪʽ 

ʚʘʨʽʘʥʪʠ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʪʚʦʨʯʠʡ ʭʘʨʘʢʪʝʨ ʚʠʨʽʰʝʥʥʷ ʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʜʘʯ. 

 

3.4.ɺʠʟʥʘʯʝʥʥʷ ʧʦʭʠʙʦʢ  ʟʘʢʨʽʧʣʝʥʥʷ ʽ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʇʦʭʠʙʢʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟeʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ  

ʧʦʣʦʞʝʥʴ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ ʥʘ ʥʘʧʨʷʤ ʚʠʢʦʥʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ. 

ʇʨʠʯʠʥʘʤʠ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʤʽʱʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ ʻ ʢʦʣʠʚʘʥʥʷ 

ʚʝʣʠʯʠʥʠ ʩʠʣʠ ʟʘʪʠʩʢʫ, ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʰʦʨʩʪʢʦʩʪʽ ʪʘ ʭʚʠʣʷʩʪʦʩʪʽ ʙʘʟʦʚʠʭ 

ʧʦʚʝʨʭʦʥʴ ʚ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ, ʘ ʚ ʧʽʜʩʫʤʢʫ - ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʢʦʥʪʘʢʪʥʠʭ 

ʜʝʬʦʨʤʘʮʽʡ ʚ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʪʘ ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʾʚ. 

ɿʤʽʱʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ ʚʥʘʩʣʽʜʦʢ ʢʦʥʪʘʢʪʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʭ ʫʤʦʚ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʦʢ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʘʙʦ 

ʨʦʟʨʘʭʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ ʜʘʥʠʭ ʧʨʠʚʝʜʝʥʠʭ ʫ [1,3; 

17,18,19]. 

ʇʦʭʠʙʢʘ ʟʘʢʨʽʧʣʝʥʥʷ ʟe ʚ ʦʩʥʦʚʥʦʤʫ ʻ ʥʘʩʣʽʜʢʦʤ ʢʦʣʠʚʘʥʥʷ ʩʠʣʠ 

ʟʘʪʠʩʢʫ Q. ʋ ʟʚôʷʟʢʫ ʟ ʯʠʤ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʽ 
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ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʨʠʚʦʜʽʚ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʣʫ 

ʩʠʣʠ ʟʘʪʠʩʢʫ (Q =const) , ʧʦʭʠʙʢʫ ʟʘʢʨʽʧʣʝʥʥʷ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʨʽʚʥʦʶ ʥʫʣʶ(

ʟe=0). ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʫʯʥʠʭ  ʧʨʠʚʦʜʽʚ ʚʝʣʠʯʠʥʘ ʟeʤʦʞʝ ʜʦʩʷʛʘʪʠ 

ʙʽʣʴʰʠʭ ʟʥʘʯʝʥʴ, ʦʩʢʽʣʴʢʠ ʩʠʣʘ Q  ʥʝʧʦʩʪʽʡʥʘ. ʊʦʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʦʯʥʠʭ 

ʨʦʟʤʽʨʽʚ ʚ ʫʤʦʚʘʭ ʙʫʜʴ-ʷʢʦʛʦ ʪʠʧʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʾʚ ʟ 

ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ ʥʝʙʘʞʘʥʝ. ʈʦʟʨʘʭʫʥʦʢ ʚʝʣʠʯʠʥʠ ʟeʻ ʜʦʮʽʣʴʥʠʤ  ʫ ʚʠʧʘʜʢʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʫ.  

ʇʦʭʠʙʢʘ ʟʘʢʨʽʧʣʝʥʥʷ ʤʦʞʝ ʧʨʠʡʤʘʪʠʩʴ ʨʽʚʥʦʶ ʥʫʣʶ ʷʢʱʦ: 

¶ ʩʠʣʘ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ ʤʘʻ ʩʪʘʣʝ ʟʥʘʯʝʥʥʷ (Q=const),ʥʘʧʨʠʢʣʘʜ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʧʨʠʚʦʜʽʚ;  

¶ ʩʠʣʘ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ ʜʽʻ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ 

ʦʜʝʨʞʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ;  

¶  ʟʤʽʱʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʙʘʟʠ ʜʣʷ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ ʻ ʧʦʩʪʽʡʥʦʶ 

ʚʝʣʠʯʠʥʦʶ, ʭʦʯʘ ʽ ʚʽʜʤʽʥʥʦʶ ʚʽʜ ʥʫʣʷ, ʪʘ ʡʦʛʦ ʤʦʞʥʘ ʢʦʤʧʝʥʩʫʚʘʪʠ 

ʥʘʣʘʛʦʜʞʝʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʇʦʭʠʙʢʘ ɺʇ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ  ʧʦʣʦʞʝʥʴ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ (ʚʠʤʽʨʶʚʘʣʴʥʦʾ) ʙʘʟʠ ʥʘ ʥʘʧʨʷʤ ʚʠʢʦʥʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʘʨʪʽʾ ʟʘʛʦʪʦʚʦʢ. ʇʨʠʯʠʥʘʤʠ ʾʾ ʚʠʥʠʢʥʝʥʥʷ ʻ: ʚʘʜʠ, ʧʨʠʪʘʤʘʥʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦʶ, ʥʝʪʦʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʩʧʨʘʮʶʚʘʥʥʷ ʫʩʪʘʥʦʚʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʧʦʭʠʙʢʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʥʘ ʚʝʨʩʪʘʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯʽ 

ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʝʦʨʝʪʠʯʥʦʾ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ  ʥʝʦʙʭʽʜʥʦ: 

¶  ɿʥʘʡʪʠ ʧʦʭʠʙʢʠ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʫʥʢʫ ʾʭ 

ʩʢʣʘʜʦʚʠʭ (ʧʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ, ʧʨʠʩʪʨʦʶ) ʜʣʷ ʨʦʟʤʽʨʽʚ, ʱʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʫ ʚʝʨʩʪʘʪʥʦʤʫ ʧʨʠʩʪʨʦʾ. 

¶  ɺʠʢʦʥʘʪʠ  ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʭʝʤʠ 

ʙʘʟʫʚʘʥʥʷ ʽ ʧʦʩʪʘʥʦʚʢʠ ʨʦʟʤʽʨʽʚ, ʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʨʘʮʽʦʥʘʣʴʥʽ ʚʘʨʽʘʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʟʤʽʨʽʚ ʽ ʩʭʝʤʠ ʙʘʟʫʚʘʥʥʷ. 
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ʄʘʶʯʠ ʩʭʝʤʫ ʙʘʟʫʚʘʥʥʷ ʽ ʜʘʥʽ ʧʨʦ ʷʢʽʩʪʴ ʙʘʟ ʟʘʛʦʪʦʚʢʠ, ʱʦ 

ʦʙʨʦʙʣʶʻʪʴʩʷ, ʚʠʟʥʘʯʘʶʪʴ ʪʠʧ ʽ ʨʦʟʤʽʨʠ ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʾʭ ʢʽʣʴʢʽʩʪʴ ʪʘ 

ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ. 

ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ 

ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʾʭ ʯʠʩʣʦ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʝ 

ʙʘʟʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ, ʩʪʽʡʢʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʾʾ ʟʘʢʨʽʧʣʝʥʥʷ. ʈʦʙʦʯʽ ʧʦʚʝʨʭʥʽ 

ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʫʚʘʪʠ ʟʥʦʩʦʩʪʽʡʢʠʤʠ, ʥʝʚʝʣʠʢʠʭ 

ʨʦʟʤʽʨʽʚ, ʚʦʥʠ ʥʝ ʧʦʚʠʥʥʽ ʧʩʫʚʘʪʠ ʦʙʨʦʙʣʝʥʽ ʧʦʚʝʨʭʥʽ (ʙʘʟʠ) ʟʘʛʦʪʦʚʢʠ. 

 

3.5. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʦʯʥʦʩʪʽ ʚʝʨʩʪʘʪʥʦʛʦ 

ʧʨʠʩʪʨʦʶ 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʧʨʠʩʪʨʦʾʚ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʦʯʥʦʩʪʽ 

ʩʧʨʷʤʦʚʘʥʝ: 1) ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʤʝʥʪʽʚ ɺʇ (ʨʦʟʤʽʨʽʚ, 

ʜʦʧʫʩʢʽʚ), ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ  ʫ 

ʧʨʠʩʪʨʦʾ ʨʦʟʤʽʨʽʚ; 2) ʥʘ ʦʮʽʥʢʫ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʽʚ, ʷʢʫ ʟʘʙʝʟʧʝʯʠʪʴ ʨʦʟʨʦʙʣʝʥʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ɺʇ ʪʘ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʥʘʭʦʜʞʝʥʥʷ ʰʣʷʭʽʚ ʾʾ ʚʜʦʩʢʦʥʘʣʝʥʥʷ.  

ɺʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʧʝʨʝʜʙʘʯʘʻ ʥʘʩʪʫʧʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

1) ʚʠʷʚʣʝʥʥʷ ʨʦʟʤʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʪʦʯʥʦʩʪʽ 

ʦʜʝʨʞʫʚʘʥʠʭ ʨʦʟʤʽʨʽʚ ï ʧʦʙʫʜʦʚʘ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʽ ʦʧʝʨʘʮʽʡʥʠʭ ʨʦʟʤʽʨʥʠʭ 

ʣʘʥʮʶʛʽʚ ʪʘ ʣʘʥʮʶʛʽʚ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ; 

2) ʘʥʘʣʽʟ ʨʦʟʤʽʨʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʯʠʥʥʠʢʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ 

ʧʨʠʩʪʨʦʶ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʦʯʥʽʩʪʴ ʦʜʝʨʞʫʚʘʥʠʭ ʨʦʟʤʽʨʽʚ; 

3) ʨʦʟʨʘʭʫʥʦʢ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ (ʨʦʟʤʽʨʽʚ, ʜʦʧʫʩʢʽʚ)  ʝʣʝʤʝʥʪʽʚ ɺʇ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʜʦʧʫʩʢʫ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʠʩʪʨʦʶ ʤʽʞ ʦʢʨʝʤʠʤʠ ʡʦʛʦ 

ʝʣʝʤʝʥʪʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ; 

4) ʧʨʠʟʥʘʯʝʥʥʷ ʛʘʨʘʥʪʦʚʘʥʠʭ ʟʘʧʘʩʽʚ ʪʘ ʤʝʞ ʩʧʨʘʮʶʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ɺʇ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ.  
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ʇʨʠ ʘʥʘʣʽʟʽ ʪʘ ʧʦʰʫʢʘʭ ʰʣʷʭʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ 

ʨʦʟʤʽʨʽʚ ʩʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʯʠʤ ʙʽʣʴʰʝ ʣʘʥʦʢ (ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ 

ʧʨʠʩʪʨʦʶ) ʚʭʦʜʠʪʴ ʫ ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ ʪʠʤ ʩʢʣʘʜʥʽʰʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʚ ʧʨʠʩʪʨʦʾ ʽ ʪʠʤ ʚʠʱʫ ʪʦʯʥʽʩʪʴ 

ʧʦʚʠʥʥʽ ʙʫʜʫʪʴ ʤʘʪʠ ʝʣʝʤʝʥʪʠ ɺʇ. ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ ʪʘ 

ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʚ ʧʨʘʢʪʠʮʽ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʮʝʭʽʚ ʢʽʥʮʝʚʫ ʦʙʨʦʙʢʫ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʾʚ 

ʚʠʢʦʥʫʶʪʴ ʧʽʩʣʷ ʡʦʛʦ ʩʢʣʘʜʘʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʷʢ ʦʙʨʦʙʣʝʥʥʷ çʚ ʟʙʦʨʽè. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʢʦʥʜʫʢʪʦʨʘ ʦʪʚʦʨʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʦʥʜʫʢʪʦʨʥʠʭ ʚʪʫʣʦʢ ʧʦ ʪʘʢʦʤʫ ʚʘʨʽʘʥʪʫ ʦʙʨʦʙʣʷʶʪʴ ʧʽʩʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʫʩʪʘʥʦʚʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʦʜʝʨʞʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʨʦʟʤʽʨʠ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʝʣʝʤʝʥʪʽʚ ʽ ʚʽʩʩʶ ʦʪʚʦʨʫ, ʚʠʢʣʶʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʚʧʣʠʚ ʱʝ ʜʝʢʽʣʴʢʦʭ ʨʦʟʤʽʨʽʚ.  

ʇʨʠʢʣʘʜ.  ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʨʦʝʢʪʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʢʦʥʜʫʢʪʦʨʘ ʜʣʷ 

ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʫ D(H12) ʫ ʜʝʪʘʣʽ çɺʪʫʣʢʘè, ʨʠʩ.3.13 ʪʘ ʚʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨʥʽ 

ʧʘʨʘʤʝʪʨʠ (ʜʦʧʫʩʢʠ ʨʦʟʤʽʨʽʚ) ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʶ ʨʠʩ.3.14, ʦʮʽʥʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʨʦʟʤʽʨʫ ɸ2.  

ʅʘ ʩʚʝʨʜʣʠʣʴʥʫ ʦʧʝʨʘʮʽʶ ʟʘʛʦʪʦʚʢʘ ʧʦʧʘʜʘʻ ʧʽʩʣʷ ʚʠʢʦʥʘʥʥʷ ʯʠʩʪʦʚʦʾ 

ʪʦʢʘʨʥʦʾ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ. ɺʩʽ ʧʦʟʜʦʚʞʥʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʽ ʨʦʟʤʽʨʠ, ʢʨʽʤ 

ʨʦʟʤʽʨʫ 2A  ʚʠʢʦʥʘʥʽ ʦʩʪʘʪʦʯʥʦ ʧʦ 10 ʢʚʘʣʽʪʝʪʫ ʪʦʯʥʦʩʪʽ. 

ɼʣʷ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʭʝʤʘ ʫʩʪʘʥʦʚʢʠ ʥʘ 

ʧʣʦʱʠʥʫ ʪʦʨʮʷ (ʫʩʪʘʥʦʚʯʘ ʊɹ) ʽ ʥʘ ʢʦʨʦʪʢʠʡ ʧʘʣʝʮʴ (ʧʦʜʚʽʡʥʘ ʦʧʦʨʥʘ ʊɹ), 

ʧʨʠ ʮʴʦʤʫ ʢʦʥʩʪʨʫʢʮʽʷ ʧʘʣʴʮʷ ʧʦʚʠʥʥʘ ʧʝʨʝʜʙʘʯʘʪʠ ʢʦʨʦʪʢʫ ʮʝʥʪʨʫʶʯʫ 

ʧʦʚʝʨʭʥʶ (ʥʘ ʩʭʝʤʽ ʨʠʩ.3.14 ʥʝ ʧʦʢʘʟʘʥʘ). 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʨʮʝʤ ʢʦʥʜʫʢʪʦʨʥʦʾ ʚʪʫʣʢʠ ʽ 

ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ: (0,3õ0,5) d  ʩʚʝʨʜʣʘ (ʜʣʷ 

ʯʘʚʫʥʫ ʽ ʙʨʦʥʟʠ) ʪʘ (0,5õ1) ʩʚd  (ʜʣʷ ʩʪʘʣʽ ʽ ʣʘʪʫʥʽ) ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʦʧʦʨʥʦʾ ʊɹ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʪʽʣʴʢʠ ʪʦʨʝʮʴ ʚʪʫʣʢʠ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʫ. 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʦʨʮʷ ʬʣʘʥʮʷ ʧʨʠʚʝʣʦ ʙ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʢʦʥʜʫʢʪʦʨʥʦʶ ʚʪʫʣʢʦʶ ʽ ʟʘʛʦʪʦʚʢʦʶ, ʪʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ï ʜʦ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʦʜʝʨʞʫʚʘʥʦʛʦ ʨʦʟʤʽʨʫ ʯʝʨʝʟ ʟʤʽʱʝʥʥʷ ʦʩʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʝʢʦʩʫ ʩʚʝʨʜʣʘ ʫ ʢʦʥʜʫʢʪʦʨʥʽʡ ʚʪʫʣʮʽ. 

 
ɸ1=70 ʤʤ;  ʊɸ1=0,12 ʤʤ;  ɸ2=45 ʤʤ; ʊɸ2=0,4 ʤʤ (IT13); 

TA2=0,25 ʤʤ (IT12); D=6 ʤʤ; TD=0,12 ʤʤ 

ʈʠʩ.3.13.  ɽʩʢʽʟ ʜʝʪʘʣʽ çɺʪʫʣʢʘè 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʦʪʚʦʨʫ ʚ ʢʦʥʜʫʢʪʦʨʽ (ʨʠʩ.3.14 ) ʙʫʜʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʴ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʨʦʟʤʽʨ 2F , ʷʢʠʡ ʥʝ ʩʧʽʚʧʘʜʘʪʠʤʝ ʟ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʤ ʨʦʟʤʽʨʦʤ 2A . ʆʪʞʝ, ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʡ ʨʦʟʤʽʨ 2A  ʙʫʜʝ 

ʟʘʤʠʢʘʶʯʦʶ ʣʘʥʢʦʶ ʦʧʝʨʘʮʽʡʥʦʛʦ ʨʦʟʤʽʨʥʦʛʦ ʣʘʥʮʶʛʘ [ ] 122 FFA +-= , ʘ ʡʦʛʦ 

ʪʦʯʥʽʩʪʴ (ʚʝʣʠʯʠʥʘ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ) ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʦʯʥʦʩʪʽ ʜʚʦʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʦʟʤʽʨʽʚ: 1F  (ʦʜʝʨʞʘʥʦʛʦ ʥʘ ʪʦʢʘʨʥʽʡ ʦʧʝʨʘʮʽʾ) ʪʘ 2F  - ʥʘ 

ʩʚʝʨʜʣʠʣʴʥʽʡ ʦʧʝʨʘʮʽʾ. 

ʆʪʞʝ, [ ] 122 FFA www += . 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʬʘʢʪʠʯʥʽ ʚʝʣʠʯʠʥʠ ʧʦʣʽʚ ʨʦʟʩʽʶʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʟʤʽʨʽʚ, ʦʜʝʨʞʘʥʽ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʝʥʰʠʤʠ 

ʘʙʦ ʨʽʚʥʠʤʠ ʜʦʧʫʩʢʘʤ ʧʨʠʡʤʘʻʤʦ 4,022 =¢TAAw ʤʤ; 12,011 =¢TAFw  ʤʤ. 
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ʊʦʜʽ, ʥʘ ʦʩʥʦʚʽ ʧʨʠʚʝʜʝʥʦʛʦ ʚʠʱʝ ʨʽʚʥʷʥʥʷ, ʟʥʘʡʜʝʤʦ ʜʦʧʫʩʪʠʤʫ 

ʚʝʣʠʯʠʥʫ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʽʨʫ2Fw , ʷʢʘ ʟʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʂʈ 2A : 

ʤʤFAF 28,012,04,0122 =-=-= www   

 

 
 

[X]= -A3+A1 

ʈʠʩ.3.14. ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ  ʢʦʥʜʫʢʪʦʨʘ ʪʘ ʩʭʝʤʠ ʽ ʨʽʚʥʷʥʥʷ 

ʨʦʟʤʽʨʥʠʭ ʣʘʥʮʶʛʽʚ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʚʪʫʣʢʠ: ʘ) ʈʃʊʉ ï ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ 

ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ; ʙ) ʆʈʃ ï ʦʧʝʨʘʮʽʡʥʠʡ ʨʦʟʤʽʨʥʠʡ ʣʘʥʮʶʛ 

 

ɿ ʽʥʰʦʛʦ ʙʦʢʫ ï ʪʦʯʥʽʩʪʴ ʨʦʟʤʽʨʫ 2F  ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʨʦʟʤʽʨʥʠʤ 

ʣʘʥʮʶʛʦʤ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʫ ʷʢʦʤʫ ʨʦʟʤʽʨ 2F  ʙʫʜʝ ʟʘʤʠʢʘʶʯʦʶ 

ʣʘʥʢʦʶ, ʘ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʶ 1ʂ , 2ʂ , 3ʂ , ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʩʧʽʚʚʽʩʥʦʩʪʽ ʦʩʽ ʦʪʚʦʨʫ ʚʪʫʣʢʠ ʚʽʜʥʦʩʥʦ ʦʩʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ (0ɽ) ʪʘ 

ʚʝʣʠʯʠʥʘ ʟʤʽʱʝʥʥʷ ʦʩʽ ʩʚʝʨʜʣʘ ʚʽʜʥʦʩʥʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚʥʘʩʣʽʜʦʢ 

ʧʝʨʝʢʦʩʫ ʩʚʝʨʜʣʘ ʚ ʢʦʥʜʫʢʪʦʨʥʽʡ ʚʪʫʣʮʽ (ɿʤ0) ï ʩʢʣʘʜʦʚʠʤʠ ʣʘʥʢʘʤʠ ʣʘʥʮʶʛʘ 
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(ʨʠʩ. 3.14). ʇʨʠ ʮʴʦʤʫ, ʜʚʽ ʦʩʪʘʥʥʽ ʩʢʣʘʜʦʚʽ ʣʘʥʢʠ ʙʫʜʫʪʴ ʤʘʪʠ ʥʫʣʴʦʚʽ 

ʥʦʤʽʥʘʣʠ ʽ ʨʽʚʥʽ ʩʠʤʝʪʨʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ɽ0=0 ɽ; ɽɽ 20 =w ; ɿʤ0=0 ɿʤ; 

ɿʤɿʤ Ö=20w  

[ ] 003212 ɿʤEʂʂʂF +++--=   

ʊʦʜʽ ʜʦʧʫʩʪʠʤʘ ʚʝʣʠʯʠʥʘ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ʦʜʝʨʞʫʚʘʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʽʨʫ ʧʦʚʠʥʥʘ ʙʫʪʠ: 

[ ] ʤʤɿʤɽʂʂʂF 28,0223212 ¢Ö+Ö+++= wwww  

ʘʙʦ ʯʝʨʝʟ ʟʥʘʯʝʥʥʷ ʜʦʧʫʩʢʽʚ 

 

[ ] ʤʤɿʤɽʊʂʊʂʊʂʊF 28,0223212 ¢Ö++++=   

ɼʣʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʤʽʨʫ F2 

ʜʦʧʫʩʪʠʤʫ ʡʦʛʦ ʚʝʣʠʯʠʥʫ ʜʦʮʽʣʴʥʦ ʚʟʷʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʟʘʧʘʩʫ 

ʪʦʯʥʦʩʪʽ 2,12 =YF , ʪʦʙʪʦ ʟʤʝʥʰʝʥʫ ʚ 1,2 ʨʘʟʠ ʘʙʦ ʥʘ 20%: 

[ ]( ) ʤʤʤʤTF 23,02,1/28,02 == . ʊʦʜʽ ʨʽʚʥʷʥʥʷ ʜʦʧʫʩʢʽʚ ʨʦʟʤʽʨʥʦʛʦ ʣʘʥʮʶʛʘ 

ʙʫʜʝ ʪʘʢʠʤ:     ɿʤɽʊʂʊʂʊʂ Ö++++= 2232123,0  

 ʅʘ ʧʽʜʩʪʘʚʽ ʧʨʠʚʝʜʝʥʦʛʦ ʨʦʟʤʽʨʥʦʛʦ ʣʘʥʮʶʛʘ, ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʤʦʞʣʠʚʠʭ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ  ̔ ʟʤʽʱʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʟʥʘʯʠʪʠ ʜʦʧʫʩʢʠ 

ʨʦʟʤʽʨʽʚ 1ʂ , 2ʂ , 3ʂ  ʝʣʝʤʝʥʪʽʚ ʢʦʥʜʫʢʪʦʨʘ. ʉʧʦʯʘʪʢʫ ʜʦʮʽʣʴʥʦ ʚʠʟʥʘʯʠʪʠʩʴ 

ʽʟ ʚʝʣʠʯʠʥʘʤʠ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʪʘ ʟʤʽʱʝʥʥʷ ʦʩʽ. 

 ʇʨʠ ʪʦʥʢʦʤʫ ʨʦʟʪʦʯʫʚʘʥʥʽ ʯʠ ʰʣʽʬʫʚʘʥʥʽ ʦʪʚʦʨʫ ʚ ʢʦʥʜʫʢʪʦʨʥʽʡ 

ʚʪʫʣʮʽ ʚʝʣʠʯʠʥʘ  ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʚ ʤʝʞʘʭ 

ʤʤɽ 01,0007,0 -= . 

ɿʤʽʱʝʥʥʷ ʦʩʽ ʦʪʚʦʨʫ ʚʠʥʠʢʘʪʠʤʝ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʢʦʩʫ ʩʚʝʨʜʣʘ ʫ 

ʢʦʥʜʫʢʪʦʨʥʽʡ ʚʪʫʣʮʽ ʧʨʠ ʩʚʝʨʜʣʽʥʥʽ. ʄʦʞʣʠʚʝ ʟʤʽʱʝʥʥʷ ʦʩʽ ʙʫʜʝ 

ʩʠʤʝʪʨʠʯʥʠʤ ʚʽʜʥʦʩʥʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʥʷ, ʘ ʡʦʛʦ ʚʝʣʠʯʠʥʘ, ʪʦʯʥʽʰʝ 

ʚʝʣʠʯʠʥʘ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ  ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʦʪʚʦʨʫ, ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʟʘ 

ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ [19]:     

ʅ

aH
Sɿʤ

2
max0

+
Ö=w  
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ɼʝ Smax ï ʤʘʢʩʠʤʘʣʴʥʠʡ ʜʦʧʫʩʪʠʤʠʡ ʟʘʟʦʨ ʤʽʞ ʩʚʝʨʜʣʦʤ ʽ 

ʢʦʥʜʫʢʪʦʨʥʦʶ ʚʪʫʣʢʦʶ, ʱʦ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʩʫʤʘ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʟʘʟʦʨʫ S ʪʘ 

ʜʦʧʫʩʢʫ ʥʘ ʟʥʦʰʝʥʥʷ ʢʦʥʜʫʢʪʦʨʥʦʾ ʚʪʫʣʢʠ ʊʟʥ : (Smax= S+ ʊʟʥ); 

H- ʚʠʩʦʪʘ ʢʦʥʜʫʢʪʦʨʥʦʾ ʚʪʫʣʢʠ; 

 ʘ- ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʨʮʷ ʢʦʥʜʫʢʪʦʨʥʦʾ ʚʪʫʣʢʠ ʜʦ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɿʘʜʘʤʦ ʚʽʜʧʦʚʽʜʥʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʨʦʟʨʘʭʫʻʤʦ ʚʝʣʠʯʠʥʫ 

ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ  ʧʦʣʦʞʝʥʥʷ ʦʩʽ ʦʪʚʦʨʫ ʜʣʷ ʜʘʥʦʛʦ ʧʨʠʢʣʘʜʫ. ɺʠʟʥʘʯʘʻʤʦ 

Smax. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʧʦʩʘʜʢʘ ʩʚʝʨʜʣʦ-ʦʪʚʽʨ ʢʦʥʜʫʢʪʦʨʥʦʾ ʚʪʫʣʢʠ ʙʫʜʝ 

8

8

h

F
 ʪʦ ʩʚʝʨʜʣʦ  ʙʫʜʝ ʤʘʪʠ ʜʽʘʤʝʪʨ d = 6-0,18, ʘ ʦʪʚʽʨ ʢʦʥʜʫʢʪʦʨʥʦʾ ʚʪʫʣʢʠ - 

028.0

01.0
6++=D . ɼʦʧʫʩʢ ʥʘ ʟʥʦʩ ʚʪʫʣʢʠ ʧʨʠʡʤʘʻʤʦ [3,ʪʘʙʣ.5.19] ʊʟʥ=0,015ʤʤ., ʪʦʜʽ 

S = Dmax- dmin= 6,028 ï 5,982 = 0,046 ʤʤ., ʘ ʚʽʜʧʦʚʽʜʥʦ  ʤʘʢʩʠʤʘʣʴʥʠʡ 

ʜʦʧʫʩʪʠʤʠʡ ʟʘʟʦʨ ʙʫʜʝ Smax= S+ ʊʟʥ= 0,046+0,015 = 0,061ʤʤ. 

ɺʠʩʦʪʫ ʢʦʥʜʫʢʪʦʨʥʦʾ ʚʪʫʣʢʠ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦ d =6 ʤʤ. ʇʨʠʡʤʘʻʤʦ 

[3,ʪʘʙʣ.5.16]  H=30 ʤʤ., ʚʽʜʩʪʘʥʴ ʘ=0,8d= 5 ʤʤ.  

.08,0
30

5230
061.0

2
max0 ʤʤ

ʅ

aH
Sɿʤ =

Ö+
Ö=

+
Ö=w  

ʅʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʨʘʭʦʚʫʻʤʦ ʤʦʞʣʠʚʫ ʚʝʣʠʯʠʥʫ 

ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ ʟʤʽʱʝʥʥʷ ʦʩʽ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ: ʪʦʙʪʦ ɿʤ0=0 0,04ʤʤ. 

 ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʪʘ ʟʤʽʱʝʥʥʷ ʦʩʽ 

ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ  ʚʽʜʥʦʩʥʦ ʦʩʽ ʚʪʫʣʢʠ, ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʢʦʩʫ ʩʚʝʨʜʣʘ 

ʬʘʢʪʠʯʥʘ ʚʝʣʠʯʠʥʘ ʜʦʧʫʩʢʫ 2ʊF, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʨʦʟʧʦʜʽʣʝʥʘ ʤʽʞ ʜʦʧʫʩʢʘʤʠ 

ʨʦʟʤʽʨʽʚ1ʂ , 2ʂ , 3ʂ ʩʪʘʥʦʚʠʪʠʤʝ: 

ʤʤɿʤɽʊFʬʘʢʪ 13,004,0201,0223,02223,02 =Ö-Ö-=--= . 

ɿʘʣʠʰʢʦʚʫ ʚʝʣʠʯʠʥʫ ʜʦʧʫʩʢʫ ʜʦʮʽʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʤʽʞ ʨʦʟʤʽʨʘʤʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʦʪʨʠʤʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʮʝʭʫ. 

ʈʦʟʤʽʨ 1ʂ  ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʠʡ ʰʣʽʬʫʚʘʥʥʷʤ ʫʩʪʘʥʦʚʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʶ ʧʦ 6 ï 7 ʢʚʘʣʽʪʝʪʫ, ʪʦʙʪʦ ʟ ʜʦʧʫʩʢʦʤ 0,01õ0,015 ʤʤ. 
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ʈʦʟʤʽʨʠ 2ʂ  ʽ 3ʂ  ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʥʘ 

ʢʦʦʨʜʠʥʘʪʥʦ-ʨʦʟʪʦʯʫʚʘʣʴʥʦʤʫ ʚʝʨʩʪʘʪʽ ʟ ʜʦʧʫʩʢʦʤ 0,02õ0,03 ʤʤ. 

ʋ ʚʠʧʘʜʢʫ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʠʭ ʜʦʧʫʩʢʽʚ ʥʘ ʨʦʟʤʽʨʠ ʝʣʝʤʝʥʪʽʚ 

ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ ʤʤTʂ 015,01= ; ʤʤTʂ 03,02=  ; ʤʤTʂ 03,03=  ʬʘʢʪʠʯʥʘ 

ʚʝʣʠʯʠʥʘ ʜʦʧʫʩʢʫ (ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ), ʦʜʝʨʞʫʚʘʥʦʛʦ ʫ ʧʨʠʩʪʨʦʾ ʨʦʟʤʽʨʫ 2F , 

ʩʪʘʥʦʚʠʪʠʤʝ: 

[ ] ʤʤʤʤF 18,0175,008,002,0075,004,0201,0203,003,0015,02 º=++=Ö+Ö+++=w  

ʊʦʙʪʦ ʤʦʞʣʠʚʠʡ ʟʘʧʘʩ ʜʦʧʫʩʢʫ ʥʘ ʧʦʭʠʙʢʫ ʟʘʢʨʽʧʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʟʘʟʦʨʫ ʽ ʟʥʦʰʝʥʥʷ ʚʪʫʣʢʠ, ʩʪʘʥʦʚʠʪʠʤʝ: 

ʤʤFTF 05,018,023,022 =-=-w  

ʊʘʢʦʛʦ ʟʘʧʘʩʫ ʜʦʧʫʩʢʫ ʙʫʜʝ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʽʨʫ F2 (ʟ ʧʦʣʝʤ ʨʦʟʩʽʶʚʘʥʥʷ ʚ ʤʝʞʘʭ  

0,23 ʤʤ.), ʘ ʚʽʜʧʦʚʽʜʥʦ ʽ ʟʘʜʘʥʦʾ ʪʦʯʥʦʩʪʽ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʦʛʦ ʨʦʟʤʽʨʫ ɸ2 ʟ 

ʜʦʧʫʩʢʦʤ 0,4ʤʤ. 

[ ] .4,035,012,023,0122 ʤʤFFA ¢=+=+= www  

ʈʦʟʛʣʷʥʝʤʦ ʜʨʫʛʠʡ ʚʘʨʽʘʥʪ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʱʫ 

ʪʦʯʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʛʦ ʦʪʚʦʨʫ, ʱʦ ʟʘʜʘʻʪʴʩʷ ʨʦʟʤʽʨʦʤ ɸ2 ʟ 

ʜʦʧʫʩʢʦʤ ʊɸ2 = 0,25ʤʤ (IT12). ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʠʟʥʘʯʝʥʥʷ 

ʜʦʧʫʩʢʽʚ ʨʦʟʤʽʨʽʚ ʝʣʝʤʝʥʪʽʚ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʚʪʦʨʠʤʦ ʨʦʟʨʘʭʫʥʢʠ 

ʚʠʢʦʥʘʥʽ ʫ ʧʝʨʰʦʤʫ ʚʘʨʽʘʥʪʽ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʬʘʢʪʠʯʥʘ ʚʝʣʠʯʠʥʘ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ 

12,011 =¢TAFw ʤʤ. ʟʥʘʡʜʝʤʦ ʜʦʧʫʩʪʠʤʫ ʚʝʣʠʯʠʥʫ ʧʦʣʷ ʨʦʟʩʽʶʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʨʦʟʤʽʨʫ2Fw ,ʷʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʂʈ 2A : 

ʤʤFAF 13,012,025,0122 =-=-= www  

ʋ ʜʦʜʘʪʦʢʫ ɼ ʥʘʚʝʜʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʢʦʥʜʫʢʪʦʨʽʚ ʜʣʷ ʩʚʝʨʜʣʝʥʥʷ 

ʦʪʚʦʨʽʚ. 

3.6. ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 3. 

1. ʅʘʟʚʽʪʴ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ ʢʦʥʩʪʨʫʢʪʦʨʫ  
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2. ʗʢʽ ʟʘʜʘʯʽ ʢʦʥʩʪʨʫʢʪʦʨ ʧʦʚʠʥʥʠʡ ʚʠʨʽʰʠʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ɺʇ?  

3. ʅʘʟʚʽʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ.  

4. ʗʢʠʤ ʚʠʤʦʛʘʤ ʧʦʚʠʥʥʘ ʟʘʜʦʚʦʣʴʥʷʪʠ ʢʦʥʩʪʨʫʢʮʽʷ ʨʦʟʨʦʙʣʶʚʘʥʦʛʦ 

ɺʇ? 

5. ʗʢʽ ʜʦʜʘʪʢʦʚʽ ʚʠʤʦʛʠ ʜʦ ɺʇ? 

6. ʑʦ ʪʨʝʙʘ ʟʨʦʙʠʪʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʧʦ ʙʘʟʫʚʘʥʥʶ? 

7. ʅʘʟʚʽʪʴ ʩʢʣʘʜʦʚʽ ʧʦʭʠʙʢʠ ʫʩʪʘʥʦʚʢʠ ʟʘʛʦʪʦʚʢʠ ʚ ɺʇ.  

8. ʅʘʟʚʽʪʴ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʧʦʭʠʙʢʠ ʫʩʪʘʥʦʚʢʠ. 

9. ʅʘʚʝʜʽʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʭʠʙʦʢ ʙʘʟʫʚʘʥʥʷ. 

10. ʑʦ ʪʘʢʝ ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ? 

11. ʑʦ ʪʘʢʝ ʚʠʤʽʨʶʚʘʣʴʥʘ ʙʘʟʘ? 

12. ʑʦ ʪʘʢʝ ʨʦʟʨʘʭʫʥʢʦʚʘ ʙʘʟʘ? 

13. ʑʦ ʪʘʢʝ ʪʝʭʥʦʣʦʛʽʯʥʘ ʙʘʟʘ? 

14. ɺ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʭʠʙʢʘ ʙʘʟʫʚʘʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ? 

15. ʅʘʚʝʜʽʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʭʠʙʢʠ  ʟʘʢʨʽʧʣʝʥʥʷ. 

16. ɺ ʷʢʠʭ ʚʠʧʘʜʢʘʭ ʧʦʭʠʙʢʘ ʟʘʢʨʽʧʣʝʥʥʷ ʤʦʞʝ ʧʨʠʡʤʘʪʠʩʴ ʨʽʚʥʦʶ 

ʥʫʣʶ? 

17. ʑʦ ʪʘʢʝ ʧʦʭʠʙʢʘ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ? 

18. ʅʘʟʚʽʪʴ ʧʨʠʯʠʥʠ ʧʦʭʠʙʢʠ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ. 

19. ʅʘʚʝʜʽʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʪʦʯʥʦʩʪʽ 

ʧʨʠʩʪʨʦʶ 
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4. ɿɸɻɸʃʔʅɯ ʇʈʀʅʎʀʇʀ ʈʆɿʈɸʍʋʅʂʋ ɿɸʊʀʉʂʅʀʍ ʉʀʃ ɯ 

ɺʀɿʅɸʏɽʅʅʗ ʈʆɿʈɸʍʋʅʂʆɺʀʍ ʌɸʂʊʆʈɯɺ 

4.1. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʷʭ 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʟʘʜʘʯ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ ʻ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʠʣʠ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʝʟʤʽʥʥʝ ʧʦʣʦʞʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ ʦʙʨʦʙʣʝʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʮʽʣʽʩʥʽʩʪʴ, ʪʦʙʪʦ ʟʘʧʦʙʽʛʪʠ ʟʤʠʥʘʥʥʶ ʯʠ ʜʝʬʦʨʤʘʮʽʾ ʟʘʛʦʪʦʚʢʠ 

ʧʽʩʣʷ ʨʦʟ ʪʠʩʢʘʥʥʷ ʩʠʣʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ. ʉʭʝʤʘʪʠʯʥʦ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ ʩʠʣʠ 

ʟʘʪʠʩʢʫ ʥʘ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 4.1. ɿʚʘʞʘʶʯʠ 

ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ɺʇ ʪʘ ʫʤʦʚʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʫ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʠ ʪʦʢʘʨʥʽʡ ʦʙʨʦʙʮʽ, ʚʘʞʣʠʚʠʤ  ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝ ʪʽʣʴʢʠ ʩʪʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʩʠʩʪʝʤʫ, ʟʘ ʷʢʠʤ ʨʦʟʨʘʭʫʻʪʴʩʷ 

ʥʝʦʙʭʽʜʥʘ ʩʠʣʘ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ ʟʛʽʜʥʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʤʘʰʠʥʦʙʫʜʽʚʥʠʭ 

ʥʦʨʤ, ʘ ʨʦʟʨʘʭʫʥʦʢ ʚ ʜʠʥʘʤʽʮʽ, ʪʦʙʪʦ ʚʨʘʭʫʚʘʥʥʷ ʷʢ ʩʪʘʪʠʯʥʦʾ ʪʘʢ ʽ 

ʜʠʥʘʤʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʱʦ ʜʽʻ ʥʘ ʩʠʩʪʝʤʫ ʧʨʠʩʪʨʽʡ -ʟʘʛʦʪʦʚʢʘ. 
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ʈʠʩ. 4.1. ʉʭʝʤʘ ʚʧʣʠʚʫ ʚʝʣʠʯʠʥʠ ʩʠʣʠ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ ʥʘ ʧʨʦʮʝʩ ʾʾ 

ʦʙʨʦʙʣʝʥʥʷ 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʙʽʣʴʰʦʩʪʽ ɺʇ ʨʦʟʨʘʭʫʥʦʢ ʩʠʣ ʟʘʪʠʩʢʫ ʟ ʧʨʠʡʥʷʪʥʦʶ 

ʜʣʷ ʧʨʘʢʪʠʢʠ ʪʦʯʥʽʩʪʶ ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʠʡ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʩʪʘʪʠʢʠ, ʷʢʽ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʛʣʷʜ  ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ ʩʠʣ ʨʽʟʘʥʥʷ, ʟʘʪʠʩʢʫ ʪʘ 

ʽʥ. 

ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʟʘʛʦʪʦʚʢʫ ʜʽʶʪʴ ʩʠʣʠ ʨʽʟʘʥʥʷ, ʟʘʪʠʩʢʫ, ʪʝʨʪʷ, 

ʪʷʞʽʥʥʷ, ʜʨʫʛʦʨʷʜʥʽ ʪʘ ʽʥʰʽ. ʉʠʣʠ ʨʽʟʘʥʥʷ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʚʝʣʠʯʠʥʫ ʽ 

ʥʘʧʨʷʤ. ʇʽʜ ʜʽʻʶ ʧʨʠʢʣʘʜʝʥʠʭ ʩʠʣ, ʤʦʤʝʥʪʽʚ ʩʠʣ ʟʘʛʦʪʦʚʢʘ ʧʦʚʠʥʥʘ 

ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʩʪʘʥʽ ʨʽʚʥʦʚʘʛʠ. ɺʝʣʠʯʠʥʘ ʩʠʣ ʟʘʪʠʩʢʫ ʪʘ ʾʭ ʥʘʧʨʷʤʦʢ ʤʦʞʝ 

ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʚʽʜʦʤʠʤʠ ʧʨʘʚʠʣʘʤʠ ʪʝʦʨʝʪʠʯʥʦʾ ʤʝʭʘʥʽʢʠ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʭʝʤʠ ʩʠʣ, ʚ ʷʢʠʭ ʚʨʘʭʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ 

ʩʠʣʠ ʽ ʤʦʤʝʥʪʠ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʝʨʝʤʽʩʪʠʪʠ ʟʘʛʦʪʦʚʢʫ ʘʙʦ ʫʪʨʠʤʘʪʠ ʾʾ ʚʽʜ 

ʧʝʨʝʤʽʱʝʥʥʷ. ʇʝʨʝʜ ʩʢʣʘʜʘʥʥʷʤ ʩʭʝʤ ʜʽʾ ʩʠʣ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʩʠʣʠ, ʷʢʽ 

ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ ʽ ʤʽʩʮʷ ʾʭ ʧʨʠʢʣʘʜʘʥʥʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʙʨʘʪʠ ʥʘʡʙʽʣʴʰ 

ʚʠʛʽʜʥʠʡ ʚʘʨʽʘʥʪ ʾʭ ʜʽʾ. ɺʠʟʥʘʯʠʚʰʠ ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʚʽʨʠʪʠ, 

ʯʠ ʥʝ ʦʪʨʠʤʫʻ ʟʘʛʦʪʦʚʢʘ ʜʝʬʦʨʤʘʮʽʡ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʽ. ʋ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʭʝʤʫ. ɿʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ 

ʧʨʦʝʢʪʫʶʪʴ, ʤʘʶʯʠ ʜʘʥʽ ʧʨʦ ʚʠʜ ʟʘʛʦʪʦʚʢʠ, ʾʾ ʛʨʘʥʠʯʥʽ ʨʦʟʤʽʨʠ ʽ ʜʦʧʫʩʪʠʤʽ 

ʚʽʜʭʠʣʝʥʥʷ ʨʦʟʤʽʨʽʚ, ʤʘʪʝʨʽʘʣ, ʧʨʠʡʥʷʪʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ ʽ 

ʩʠʣʠ ʨʽʟʘʥʥʷ, ʱʦ ʜʽʶʪʴ ʧʨʠ ʮʴʦʤʫ; ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ; ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʤʧʦʥʫʚʘʥʥʷ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʝʨʩʪʘʪʘ. 

ʉʠʣʠ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ ʫ ʧʨʠʩʪʨʦʾ ʘʙʦ ʨʽʟʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʚ 

ʰʧʠʥʜʝʣʽ ʚʝʨʩʪʘʪʘ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʘʪʥʶ ʞʦʨʩʪʢʽʩʪʴ ʢʦʥʪʘʢʪʫ 

ʩʧʨʷʞʝʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʾʭ ʟʩʫʚʫ ʚʽʜ ʜʽʶʯʠʭ ʩʠʣ ʫ ʧʨʦʮʝʩʽ 

ʦʙʨʦʙʣʝʥʥʷ, ʚʠʥʠʢʥʝʥʥʷ ʚʽʙʨʘʮʽʡ ʽ ʥʝʧʨʠʧʫʩʪʠʤʠʭ ʜʝʬʦʨʤʘʮʽʡ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤʠ. ʉʠʣʘ ʟʘʪʠʩʢʫ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʧʦʧʝʨʝʜʥʽʡ ʥʘʪʷʛ ʩʠʩʪʝʤʠ, ʱʦ 

ʧʝʨʝʚʠʱʫʻ ʜʽʾ ʽʥʰʠʭ ʩʠʣ (ʨʽʟʘʥʥʷ, ʽʥʝʨʮʽʾ), ʘʣʝ ʧʝʨʝʙʫʚʘʪʠ ʚ ʧʝʚʥʠʭ ʨʘʤʢʘʭ. 

ɺʦʥʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʦ  ʁʚʽʜ ʚʝʣʠʯʠʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ 
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ʪʦʯʥʽʩʪʴ ʦʙʨʦʙʣʝʥʥʷ ʜʝʪʘʣʽ, ʪʘ ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʚʝʣʠʢʦʶ ʽ ʚʠʢʣʠʢʘʪʠ 

ʥʝʧʨʠʧʫʩʪʠʤʽ ʜʝʬʦʨʤʘʮʽʾ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ ʽ ʝʣʝʤʝʥʪʽʚ ʚʝʨʩʪʘʪʘ. 

ʅʝʦʙʭʽʜʥʽ ʩʠʣʠ ʟʘʪʠʩʢʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʘʥʘʣʽʪʠʯʥʦ ʜʣʷ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʠʭ 

ʢʦʥʬʽʛʫʨʘʮʽʡ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʜʝʪʘʣʝʡ. ɼʣʷ ʪʦʥʢʦʩʪʽʥʥʠʭ ʽ ʞʦʨʩʪʢʠʭ ʜʝʪʘʣʝʡ 

ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʘʥʘʣʽʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʩʠʣ ʟʘʪʠʩʢʫ 

ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʝ. ɼʣʷ ʪʘʢʠʭ ʜʝʪʘʣʝʡ ʩʠʣʠ ʟʘʪʠʩʢʫ ʯʘʩʪʦ ʧʨʠʡʤʘʶʪʴ ʟʘ 

ʘʥʘʣʦʛʽʻʶ ʟ ʩʠʣʘʤʠ, ʱʦ ʜʽʶʪʴ ʚ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʘʭ, ʧʝʨʝʚʽʨʝʥʠʭ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚ ʨʦʟʨʦʙʣʶʚʘʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ ʚ ʟʥʘʯʥʠʭ ʤʝʞʘʭ. ʇʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽʥʦʜʽ ʧʨʦʚʦʜʷʪʴ 

ʩʧʝʮʽʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣ ʟʘʪʠʩʢʫ ʽ ʚʠʙʦʨʫ ʤʽʩʮʷ 

ʨʦʟʤʽʱʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʧʦʨ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʚʠʢʦʥʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʨʦʟʨʘʭʫʥʢʠ ʧʠʪʦʤʠʭ ʪʠʩʢʽʚ ʫ ʩʪʠʢʘʭ, 

ʜʝʬʦʨʤʘʮʽʾ ʜʝʪʘʣʽ ʪʘ ʧʝʨʝʜʘʚʘʣʴʥʦ ï ʧʽʜʩʠʣʶʶʯʠʭ ʣʘʥʦʢ. 

 

4.2. ɺʠʙʽʨ ʥʘʧʨʷʤʢʫ ʽ ʤʽʩʮʷ ʧʨʠʢʣʘʜʝʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ 

ʇʨʘʚʠʣʘ ʚʠʙʦʨʫ ʥʘʧʨʷʤʢʫ ʽ ʤʽʩʮʷ ʧʨʠʢʣʘʜʝʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ: 

1. ʉʠʣʘ ʟʘʪʠʩʢʫ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʢʠʜʘʪʠ ʯʠ ʟʩʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ, 

ʥʝʦʙʭʽʜʥʦ ʱʦʙ ʚʦʥʘ ʧʨʦʝʢʪʫʚʘʣʘʩʴ ʚ ʮʝʥʪʨ ʫʩʪʘʥʦʚʯʦʛʦ ʝʣʝʤʝʥʪʘ ʘʙʦ ʚ 

ʙʘʛʘʪʦʢʫʪʥʠʢ, ʫʪʚʦʨʝʥʠʡ ʣʽʥʽʷʤʠ, ʱʦ ʟôʻʜʥʫʶʪʴ ʫʩʪʘʥʦʚʯʽ ʝʣʝʤʝʥʪʠ. 

2. ʉʠʣʘ ʟʘʪʠʩʢʫ ʟ ʨʝʘʢʮʽʷʤʠ ʦʧʦʨ ʥʝ ʧʦʚʠʥʥʘ ʩʪʚʦʨʶʚʘʪʠ ʟʛʠʥʘʶʯʠʭ 

ʤʦʤʝʥʪʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʟʘʛʦʪʦʚʢʠ ʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʭʠʙʢʠ 

ʟʘʢʨʽʧʣʝʥʥʷ. 

3. ʊʦʯʢʘ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʦʟʤʽʱʝʥʘ 

ʷʢʥʘʡʙʣʠʞʯʝ ʜʦ ʤʽʩʮʷ ʦʙʨʦʙʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʥʝʞʦʨʩʪʢʠʭ ʟʘʛʦʪʦʚʦʢ. 

4. ʉʠʣʘ ʟʘʪʠʩʢʫ Q ʧʦʚʠʥʥʘ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ 

ʫʩʪʘʥʦʚʦʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦ  ʁ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʢʦʥʪʘʢʪʫ 

ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʽ ʟ ʦʧʦʨʦʶ ɺʇ. 
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5.  ʗʢʱʦ ʙʘʟʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ ʢʽʣʴʢʘ, ʩʠʣʘ ʟʘʪʠʩʢʫ ʧʦʚʠʥʥʘ 

ʥʘʧʨʘʚʣʷʪʠʩʷ ʥʘ ʫʩʪʘʥʦʚʯʠʡ ʝʣʝʤʝʥʪ ʽʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʧʣʦʱʝʶ ʢʦʥʪʘʢʪʫ ʟ 

ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ. 

6. ɹʘʞʘʥʦ, ʱʦʙ ʩʠʣʘ ʟʘʪʠʩʢʫ Q ʟʙʽʛʘʣʘʩʷ ʽʟ ʩʠʣʦʶ ʚʘʛʠ ʜʝʪʘʣʽ ʟʘ 

ʥʘʧʨʷʤʢʦʤ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʦʥʠʟʠʪʠ ʩʠʣʫ ʟʘʪʠʩʢʫ Q.  

7.  ɹʘʞʘʥʦ, ʱʦʙ ʩʠʣʠ ʟʘʪʠʩʢʫ Q ʽ ʩʠʣʘ ʨʽʟʘʥʥʷ P ʩʧʽʚʧʘʜʘʣʠ ʟʘ 

ʥʘʧʨʷʤʢʦʤ. 

ɺʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʧʨʠʩʪʨʦ  ʁʟʘʙʝʟʧʝʯʫʻʪʴʩʷ (ʨʠʩ. 4.5): 

ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʤʦʛʠ 1-4 ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ, ʘʣʝ ʪʨʝʙʘ ʜʣʷ 

ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʚʠʙʠʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ. 

ɺʠʙʦʨʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʟʘʢʨʽʧʣʝʥʥʷ ʫ ɺʇ ʩʧʨʠʷʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫʧʦʨʽʚ. ʄʦʞʣʠʚʽ ʪʨʠ ʚʠʧʘʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʧʦʨʽʚ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʩʠʣ 

ʟʘʪʠʩʢʫ. 

1. ʋ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʜʽʶʪʴ ʚʝʣʠʢʽ ʩʠʣʠ ʟʩʫʚʫ.  
 

 

 

 

     Q ʈz       Q 

 

 

 

 

  

ʈʠʩ.4.2. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʧʦʨʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʾʩʠʣʠ 

ʟʘʪʠʩʢʫ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʧʘʟʫ 

 

2. ʇʨʠ ʦʙʨʦʙʣʝʥʥʽ ʙʝʟ ʫʧʦʨʫ ʟʘʛʦʪʦʚʢʘ ʥʝ ʤʘʻ ʧʦʚʝʨʭʥʽ, ʟʜʘʪʥʦʾ 

ʩʧʨʠʡʥʷʪʠ ʩʠʣʫ ʟʘʪʠʩʢʫ Q, ʥʘʧʨʘʚʣʝʥʫ ʧʘʨʘʣʝʣʴʥʦ ʧʦʚʝʨʭʥʽ ʫʩʪʘʥʦʚʯʠʭ 

ʝʣʝʤʝʥʪʽʚ. 
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    Q 

 

 

                  Q  

 

 

 

 

    

           ʈz 

 

ʈʠʩ.4.3. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʧʦʨʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʾʩʠʣʠ 

ʟʘʪʠʩʢʫ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ ʧʣʦʱʠʥʠ 

 

3. ʇʨʠ ʦʙʨʦʙʣʝʥʥʽ ʙʝʟ ʫʧʦʨʘ ʚʠʥʠʢʘʶʪʴ ʟʥʘʯʥʽ ʧʝʨʝʢʠʜʥʽ ʤʦʤʝʥʪʠ ʚʽʜ 

ʩʠʣʠ ʨʽʟʘʥʥʷ 

                                          ʬʨʝʟʘ 

      ʄ        ʈz 

 

     Q 

 

         ʋʧʦʨ 

  

ʈʠʩ.4.4. ʇʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʧʦʨʫ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʾʩʠʣʠ 

ʟʘʪʠʩʢʫ ʚ ʜʝʪʘʣʽ ʧʨʦʩʪʦʨʦʚʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

 

4.3. ɸʣʛʦʨʠʪʤʠ ʪʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤ 

ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ɺʠʟʥʘʯʝʥʥʷ ʩʠʣ ʟʘʪʠʩʢʫ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʫʤʦʚʽ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʫ 

ɺʇ. ɼʣʷ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ ʧʨʦʩʪʦʨʦʚʦʾ ʩʠʩʪʝʤʠ ʩʠʣ ʩʫʤʠ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʧʨʦʝʢʮʽʡ ʚʩʽʭ ʩʠʣ ʥʘ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʽ ʩʫʤʠ ʤʦʤʝʥʪʽʚ ʚʽʜʥʦʩʥʦ 

ʦʩʝʡ ʧʦʚʠʥʥʽ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. 
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ää == 00 xx MT  

ää == 00 yy MT
 

ää == 00 zz MT  

 

ɺʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ɺʇ ʚʢʣʶʯʘʻ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʨʦʟʨʘʭʫʥʦʢ 

ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʩʭʝʤʘ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ (ʨʠʩ.4.5) : 

 

ʈʠʩ.4.5. ʉʭʝʤʘ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʜʝ Q  - 

ʥʝʦʙʭʽʜʥʘ ʩʠʣʘ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ; W  - ʚʠʭʽʜʥʘ ʩʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʧʨʠʚʦʜʦʤ ʘʙʦ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʙʽʪʥʠʢʦʤ; ʉʄ/ɿʄ - ʩʠʣʦʚʠʡ (ʟʘʪʠʩʢʥʠʡ) 

ʤʝʭʘʥʽʟʤ ʧʨʠʩʪʨʦʶ (ʚʘʞʽʣʴʥʠʡ, ʢʣʠʥʦʚʠʡ ʽ ʪ.ʜ.); ʇ - ʩʠʣʦʚʠʡ ʧʨʠʚʽʜ; 

ʂʨʽʤ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ɿʉ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʩʠʩʪʝʤʠ ʟ ʨʫʯʥʠʤʠ 

ʧʨʠʚʦʜʘʤʠ ʫ ʷʢʠʭ ʩʠʣʘ W  ʙʫʜʝ ʩʪʚʦʨʶʚʘʪʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʛʚʠʥʪʦʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʨʦʙʽʪʥʠʢʘ.  

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ 

ʘʣʛʦʨʠʪʤʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤ. 

ʇʝʨʰʠʡ ʘʣʛʦʨʠʪʤ-ʧʨʦʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʪʨʦʾʚ ʩʭʝʤʘʪʠʯʥʦ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

ʜʣʷ ʧʨʠʩʪʨʦʾʚ ʟ ʤʝʭʘʥʽʟʦʚʘʥʠʤ ʧʨʠʚʦʜʦʤ 

       

ʜʣʷ ʧʨʠʩʪʨʦʾʚ ʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ 

z 
x 

y 
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ʄʝʪʘ ʨʦʟʨʘʭʫʥʢʫ: ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʜʘʥʦʾ ʩʠʣʠ ʨʽʟʘʥʥʷ, ʚʠʟʥʘʯʠʪʠ 

ʧʘʨʘʤʝʪʨʠ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ (ʰʪd , ʮʠʣD ) ʘʙʦ ʩʠʣʠ ʨʦʙʈ , ʷʢʫ ʨʦʙʽʪʥʠʢ 

ʧʦʚʠʥʝʥ ʧʨʠʢʣʘʩʪʠ ʜʦ ʢʣʶʯʘ ʘʙʦ ʨʫʢʦʷʪʢʠ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ 

ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

ʊʘʢʠʡ ʘʣʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʥʦʚʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. ɺʽʥ ʚʢʣʶʯʘʻ 3 

ʝʪʘʧʠ ʨʦʟʨʘʭʫʥʢʽʚ:  

¶ ʨʦʟʨʘʭʫʥʦʢ ʩʠʣʠ ʟʘʪʠʩʢʫQ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ; 

¶ ʨʦʟʨʘʭʫʥʦʢ ʩʠʣʠ W, ʱʦ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʥʘ ʚʭʽʜ ʟʘʪʠʩʢʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʦʤ ʘʙʦ ʩʪʚʦʨʶʻʪʴʩʷ ʨʦʙʽʪʥʠʢʦʤ ; 

¶ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ (ʰʪd , ʮʠʣD ) ʘʙʦ ʩʠʣʠ 

ʨʦʙʈ , 

ɼʨʫʛʠʡ ʘʣʛʦʨʠʪʤ- ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʪʨʦʾʚ ʩʭʝʤʘʪʠʯʥʦ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

 

Q  - ʩʠʣʘ ʟʘʪʠʩʢʫ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ; 

1Q  - ʩʠʣʘ ʟʘʪʠʩʢʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʙʨʘʥʠʤ ʧʨʠʚʦʜʦʤ; 

p  - ʪʠʩʢ ʧʦʚʽʪʨʷ ʯʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ ʚ ʧʨʠʚʦʜʽ. 

ʗʢʱʦ ʥʝʦʙʭʽʜʥʘ ʩʠʣʘ ʟʘʪʠʩʢʫ ʤʝʥʰʘ ʯʠ ʜʦʨʽʚʥʶʻ ʪʽʡ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ 

ʧʨʠʚʦʜʦʤ QÒ 1Q, ʪʦ ʚʠʙʨʘʥʠʡ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʥʜʘʨʪʥʠʡ ʧʨʠʚʽʜ ʟʘʙʝʟʧʝʯʠʪʴ 

ʥʘʜʽʡʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ, ʚ ʧʨʠʩʪʨʦʾ, ʱʦ ʧʨʦʝʢʪʫʻʪʴʩʷ. 
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ʄʝʪʘ ʨʦʟʨʘʭʫʥʢʫ: ʇʝʨʝʚʽʨʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʦʙʨʘʥʦʛʦ (ʩʪʘʥʜʘʨʪʥʦʛʦ) 

ʧʨʠʚʦʜʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʠʩʪʨʦʾ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʯʠ 

ʧʝʨʝʥʘʣʘʛʦʜʞʫʻʪʴʩʷ. 

ʊʘʢʠʡ ʚʘʨʽʘʥʪ ʨʦʟʨʘʭʫʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʤʦʜʝʨʥʽʟʘʮʽʾ ʫʞʝ 

ʽʩʥʫʶʯʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʝʨʝʥʘʣʘʛʦʜʞʫʚʘʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʥʘ ʙʘʟʽ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʠʚʦʜʽʚ, ʱʦ ʚʞʝ ʽʩʥʫʶʪʴ ʽ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʨʽʟʥʠʭ ʜʝʪʘʣʝʡ. 

ʉʠʣʘ ʟʘʪʠʩʢʫ ɺʇ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʦʚʠʥʥʽ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

1. ʇʨʠ ʟʘʪʠʩʢʫ ʥʝ ʧʦʚʠʥʥʦ ʧʦʨʫʰʫʚʘʪʠʩʷ ʧʦʣʦʞʝʥʥʷ, ʜʦʩʷʛʥʫʪʝ ʧʨʠ 

ʙʘʟʫʚʘʥʥʽ. 

2. ɿʘʢʨʽʧʣʝʥʥʷ ʥʝ ʧʦʚʠʥʥʦ ʜʝʬʦʨʤʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ. 

3. ʉʠʣʘ ʟʘʪʠʩʢʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʘ, ʘʣʝ ʜʦʩʪʘʪʥʷ ʜʣʷ ʬʽʢʩʘʮʽʾ 

ʜʝʪʘʣʽ. 

4. ɿʘʛʦʪʦʚʢʫ ʚ ʧʨʠʩʪʨʦʾ ʪʨʝʙʘ ʟʘʢʨʽʧʣʶʚʘʪʠ ʽ ʚʽʜʢʨʽʧʣʶʚʘʪʠ ʧʨʠ 

ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʩʠʣ ʽ ʯʘʩʫ ʨʦʙʽʪʥʠʢʘ. ʄʘʢʩʠʤʘʣʴʥʘ ʩʠʣʘ, ʷʢʫ ʨʦʙʽʪʥʠʢ 

ʧʨʠʢʣʘʜʘʻ ʜʦ ʨʫʢʦʷʪʢʠ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 165 ʅ., ʢ̔ ʣʴʢʽʩʪʴ ʟʘʢʨʽʧʣʝʥʴ 

ï ʥʝ ʙʽʣʴʰʝ 150 ʨʘʟʽʚ ʟʘ 8 ʛʦʜ. 

5. ʇʨʠʩʪʨʽʡ ʪʨʝʙʘ ʧʨʦʝʢʪʫʚʘʪʠ ʪʘʢʠʤ, ʱʦʙ ʩʠʣʘ ʨʽʟʘʥʥʷ ʥʝ 

ʩʧʨʠʡʤʘʣʘʩʷ ʟʘʪʠʩʢʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

6. ʇʨʠʩʪʨʦ ʾʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʩʪʠʤʠ ʽ ʙʝʟʧʝʯʥʠʤʠ ʚ ʨʦʙʦʪʽ. 

ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤ ɺʇ ʟʛʽʜʥʦ ʧʝʨʰʦʛʦ 

ʘʣʛʦʨʠʪʤʫ  ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

1. ʈʦʟʨʦʙʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʧʨʠʩʪʨʦʶ (ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ 

ʧʦʝʪʘʧʥʦ, ʧʦ ʤʽʨʽ ʧʨʦʝʢʪʫʚʘʥʥʷ (ʩʪʚʦʨʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ) ʧʨʠʩʪʨʦʶ). 

2. ʈʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʦʾ ʩʠʣʠ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ Q  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

2.1.ɺʠʟʥʘʯʠʪʠ ʩʠʣʠ ʨʽʟʘʥʥʷ ʽ ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ. 
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2.2. ʇʨʝʜʩʪʘʚʠʪʠ ʩʭʝʤʫ ʩʠʣ ʽ ʾʭ ʤʦʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ (ʩʠʣʠ 

ʨʽʟʘʥʥʷ ʽ ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ, ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ, ʩʠʣʠ ʽ ʤʦʤʝʥʪʠ ʩʠʣ ʪʝʨʪʷ, ʨʝʘʢʮʽʾ 

ʦʧʦʨ ʽ ʪ.ʜ.). 

2.3.ɺʠʙʨʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ f  (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʢʦʥʪʘʢʪʫ f

= 0,1é0,15 ʜʣʷ ʛʣʘʜʢʠʭ ʦʧʦʨ, f =0,5é0,8 ʜʣʷ ʨʠʬʣʝʥʠʭ ʦʧʦʨ). ɿʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʨʪʷ f ʽ ʥʦʨʤʘʣʴʥʦʶ ʩʠʣʦʶ N ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʜʣʷ 

ʟʘʛʦʪʦʚʦʢ ʟ ʩʽʨʦʛʦ ʯʘʚʫʥʫ ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʦʾ ʩʪʘʣʽ ʚʠʨʘʟʦʤ: 

f=5Ā10ï5ĀN+0,2, 

ʜʝ N ï ʥʦʨʤʘʣʴʥʘ ʩʠʣʘ ʥʘ 1ʩʤ2 ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ ʫʩʪʘʥʦʚʯʦʛʦ ʝʣʝʤʝʥʪʫ, 

f =0,16 ï ʷʢʱʦ ʟʘʛʦʪʦʚʢʘ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʫʩʪʘʥʦʚʯʽ ʝʣʝʤʝʥʪʠ ʦʙʨʦʙʣʝʥʦʶ 

ʧʦʚʝʨʭʥʝʶ; f = 0,18 ï 0,30 ï ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʥʝʦʙʨʦʙʣʝʥʠʤʠ ʧʦʚʝʨʭʥʷʤʠ ʥʘ 

ʩʬʝʨʠʯʥʽ ʦʧʦʨʥʽ ʧʦʚʝʨʭʥʽ; 

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʟʘʛʦʪʦʚʢʠ ʚ ʪʨʠʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠʡʤʘʪʠ ʨʽʚʥʠʤ: 

f = 0,16 ï 0,18 ï ʧʨʠ ʛʣʘʜʢʠʭ ʢʫʣʘʯʢʘʭ; 

f = 0,30 ï 0,40 ï ʧʨʠ ʢʫʣʘʯʢʘʭ ʟ ʢʽʣʴʮʝʚʠʤʠ ʢʘʥʘʚʢʘʤʠ; 

f = 0,40 ï 0,50 ï ʧʨʠ ʢʫʣʘʯʢʘʭ ʟ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ 

ʢʘʥʘʚʢʘʤʠ; 

f = 0,70 ï 1,0 ï ʧʨʠ ʢʫʣʘʯʢʘʭ ʟ ʛʦʩʪʨʠʤʠ ʨʠʬʣʝʥʥʷʤʠ. 

2.4. ɺʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʂʟʘʧ.  ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʝʦʙʭʽʜʥʠʭ ʩʠʣ 

ʟʘʪʠʩʢʫ ʚʨʘʭʦʚʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʭʠʣʝʥʥʷ ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ 

ʨʦʟʤʽʨʽʚ ʟʘʛʦʪʦʚʦʢ, ʧʨʠʪʫʧʣʝʥʥʷ ʨʽʞʫʯʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʽ ʚʠʢʣʠʢʘʥʝ ʮʠʤ 

ʧʽʜʚʠʱʝʥʥʷ ʩʠʣʠ ʨʽʟʘʥʥʷ, ʚʽʜʭʠʣʝʥʥʷ ʩʠʣ ʪʝʨʪʷ ʚ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʘʭ. ʎʽ 

ʬʘʢʪʦʨʠ ʤʦʞʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʚʠʙʦʨʦʤ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʯʘʪʢʦʚʠʭ ʜʘʥʠʭ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʘʙʦ ʚʠʙʦʨʦʤ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʂʟʘʧ> 1, ʥʘ ʷʢʠʡ 

ʧʝʨʝʤʥʦʞʫʶʪʴ ʩʠʣʠ ʨʽʟʘʥʥʷ ʘʙʦ ʦʪʨʠʤʘʥʽ ʟ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ ʟʘʪʠʩʢʫ. 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʂʟʘʧ ʯʘʩʪʦ ʙʝʨʫʪʴ ʚ ʤʝʞʘʭ 1.5 - 2, ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʧʘʜʢʽʚ, 

ʢʦʣʠ ʩʠʣʠ ʨʽʟʘʥʥʷ ʚʽʜʨʠʚʘʶʪʴ ʟʘʛʦʪʦʚʢʫ ʚʽʜ ʙʘʟ, ʪʦʜʽ ʂʟʘʧ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ 
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ʤʝʥʰʝ 2,5. ʇʨʫʞʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʪʨʦʾʚ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʟʘʪʠʩʢʥʽ ʩʠʣʠ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʩʣʽʜ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʘʪʠ ʢʦʝʬʽʮʽʻʥʪʠ 

ʥʘʜʽʡʥʦʩʪʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʩʧʦʢʦʶ. 

6543210 kkkkkkkkʟʘʧ=  (kÓ2,5). 

ʜʝ k0ï ʛʘʨʘʥʪʦʚʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ʜʣʷ ʚʩʽʭ ʚʠʧʘʜʢʽʚ ʦʙʨʦʙʣʝʥʥʷ; 

k1 ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ ʟʘʛʦʪʦʚʢʠ; k 2 ï 

ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʨʽʟʘʥʥʷ ʚʥʘʩʣʽʜʦʢ ʟʘʪʫʧʣʝʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ; k3 ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʟʙʽʣʴʰʝʥʥʷ ʩʠʣʠ ʨʽʟʘʥʥʷ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʝʨʝʨʠʚʯʘʩʪʠʭ ʧʦʚʝʨʭʦʥʴ; k4 ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ 

ʥʝʦʜʥʘʢʦʚʽʩʪʴ ʟʘʪʠʩʢʥʠʭ ʟʫʩʠʣʴ, ʧʨʠʢʣʘʜʝʥʠʭ ʜʦ ʟʘʛʦʪʦʚʢʠ; k 5 ï ʢʦʝʬʽʮʽʻʥʪ, 

ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʟʨʫʯʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʫʢʦʷʪʦʢ ʫ ʨʫʯʥʠʭ ʧʨʠʩʪʨʦʷʭ [27].  

k 0 = 1,5;  

k1= 1,0 ï ʜʣʷ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʝʥʠʭ ʟʘʛʦʪʦʚʦʢ; k1 = 1,2 ï ʜʣʷ 

ʚʠʣʠʚʘʥʠʭ ʪʘ ʰʪʘʤʧʦʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ; 

k2 = 1,0 ï 1,5 ï ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʦʜʫ ʦʙʨʦʙʣʝʥʥʷ;  

k3 = 1,0 ï ʧʨʠ ʦʙʨʦʙʣʝʥʥʽ ʩʫʮʽʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ; ʂ3=1,2 ï ʚ ʽʥʰʠʭ 

ʚʠʧʘʜʢʘʭ; 

k4 = 1,0 ï ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʭʘʥʽʟʦʚʘʥʠʭ ʧʨʠʪʠʩʢʘʯʽʚ; ʂ4 = 1,3 ï ʚ 

ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ; 

k5 = 1,2 ï ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʚʦʨʦʪʫ ʨʫʢʦʷʪʢʠ ʥʘ ʢʫʪ, ʙʽʣʴʰʠʡ 90Á; 

k6 = 1,0 ï ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʧʨʠ ʚʩʽʭ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚʘʭ ʥʝ ʤʦʞʝ ʙʫʪʠ ʤʝʥʰʠʤ ʟʘ 1,5. 

2.5. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʜʣʷ ʥʘʡʙʽʣʴʰ 

ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʚʠʧʘʜʢʫ ʧʨʠʢʣʘʜʝʥʥʷ ʩʠʣʠ ʨʽʟʘʥʥʷ ʘʙʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ. 

2.6. ɯʟ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʟʥʘʡʪʠ ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʟʘʪʠʩʢʫ ( )ʨʽʟPfQ= , 

ʱʦ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ ʨʽʚʥʦʚʘʟʽ. 
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3. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣʠ ()QfW= , ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʘʪʠ ʥʘ ʚʭʽʜ ʩʠʣʦʚʦʛʦ 

ʤʝʭʘʥʽʟʤʫ (ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʦʤ). 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

3.1.ʂʝʨʫʶʯʠʩʴ ʦʪʨʠʤʘʥʦʶ ʚʝʣʠʯʠʥʦʶ Q, ʚʠʙʨʘʪʠ ʪʠʧ ʩʠʣʦʚʦʛʦ 

ʤʝʭʘʥʽʟʤʫ (ʉʄ) (ʧʨʦʩʪʠʡ, ʢʦʤʙʽʥʦʚʘʥʠʡ). 

3.2.ʅʘʚʝʩʪʠ ʩʭʝʤʫ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʠʣʦʚʠʡ ʤʝʭʘʥʽʟʤ. 

3.3.ʅʘ ʦʩʥʦʚʽ ʩʭʝʤʠ ʩʠʣ ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʣʦʚʦʛʦ 

ʤʝʭʘʥʽʟʤʫ (ʚʘʞʝʣʷ, ʢʣʠʥʘ ʽ ʪ.ʜ.). 

3.4.ɿ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʟʘ ʚʽʜʦʤʦʶ (ʨʦʟʨʘʭʦʚʘʥʦʶ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ 

ʝʪʘʧʽ) ʩʠʣʦʶ ʟʘʪʠʩʢʫ  Q  ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ ()QfW= . 

4. ɺʠʙʽʨ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ.  

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ: 

4.1. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʚʝʣʠʯʠʥʦʶ ʥʝʦʙʭʽʜʥʦʾ ʩʠʣʠ W  ʦʙʨʘʪʠ ʪʠʧ 

ʧʨʠʚʦʜʫ ï ʤʝʭʘʥʽʟʦʚʘʥʠʡ (ʧʥʝʚʤʘʪʠʯʥʠʡ, ʛʽʜʨʘʚʣʽʯʥʠʡ ʽ ʪ.ʜ.) ʘʙʦ ʨʫʯʥʠʡ. 

4.2. ʈʦʟʨʘʭʫʚʘʪʠ ʜʽʘʤʝʪʨ ʰʪʦʢʘ ʰʪd , ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ ʮʠʣD , ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ  ʚʝʣʠʯʠʥʠ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʘʙʦ ʨ̔ ʜʠʥʠ (ʦʣʠʚʠ). ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ʧʨʠʩʪʨʦʾʚ ʟʚʠʯʘʡʥʦ ʧʨʠʡʤʘʶʪʴ ʧʥp =0,4 ʄʇʘ, ɻp =2,0-14,0 ʄʇʘ.  

ɼʣʷ ʨʫʯʥʦʛʦ ʧʨʠʚʦʜʫ - ʨʦʟʨʘʭʫʚʘʪʠ ʩʠʣʫ ʨʦʙP , ʷʢʫ ʨʦʙʽʪʥʠʢ ʧʦʚʠʥʝʥ 

ʧʨʠʢʣʘʩʪʠ ʜʦ ʢʣʶʯʘ ʯʠ ʨʫʢʦʷʪʢʠ. 

4.4. ʋʤʦʚʠ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣ ʟʘʪʠʩʢʫ 

ʉʠʣʘ ʟʘʪʠʩʢʫ Q ʫ ɺʇ ʘʥʘʣʽʪʠʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʦʯʥʦ ʪʽʣʴʢʠ ʜʣʷ 

ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʠʭ  ʽ ʞʦʨʩʪʢʠʭ ʜʝʪʘʣʝʡ (ʜʠʩʢ, ʮʠʣʽʥʜʨ, ʧʨʠʟʤʘ). ʗʢʱʦ ʜʝʪʘʣʴ 

ʤʘʻ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʬʦʨʤʫ ʽ ʤʘʻ ʟʥʠʞʝʥʫ ʞʦʨʩʪʢʽʩʪʴ, ʨʦʟʨʘʭʫʥʦʢ ʩʠʣʠ ʟʘʪʠʩʢʫ 

ʫʪʨʫʜʥʶ̒ ʪʴʩʷ. ʉʠʣʘ ʟʘʪʠʩʢʫ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʞʦʨʩʪʢʽʩʪʴ 

ʢʦʥʪʘʢʪʥʠʭ ʩʪʠʢʽʚ ʤʽʞ ʫʩʪʘʥʦʚʦʯʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ ʟʘʛʦʪʦʚʢʦʶ, ʥʝ ʧʦʚʠʥʥʘ 

ʚʠʢʣʠʢʘʪʠ ʚʽʙʨʘʮʽʾ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʚ ʩʠʩʪʝʤʽ ʧʨʠʩʪʨʦ ʁʙʽʣʴʰʠʡ ʥʘʪʷʛ, ʥʽʞ 

ʥʘʪʷʛ ʚʽʜ ʩʠʣ ʨʽʟʘʥʥʷ. 
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ɼʣʷ ʦʙʨʦʙʣʶʚʘʥʠʭ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʦʙʝʨʪʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʽ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʞʦʨʩʪʢʽʩʪʴ, ʥʝʦʙʭʽʜʥʘ ʩʠʣʘ ʟʘʪʠʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ 

ʪʨʴʦʭ ʫʤʦʚ:  

1. ʄʦʤʝʥʪ ʟʘʢʨʽʧʣʝʥʥʷ ʄʢ ʚʽʜ ʩʠʣ ʪʝʨʪʷ ʧʦʚʠʥʝʥ ʙʫʪʠ ʙʽʣʴʰʠʡ 

ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʄʨ, ʱʦ ʚʠʢʣʠʢʘʥʠʡ ʩʠʣʦʶ ʨʽʟʘʥʥʷ, ʷʢʠʡ ʥʘʤʘʛʘʪ̒ʴʩʷ 

ʧʨʦʚʝʨʥʫʪʠ ʟʘʛʦʪʦʚʢʫ ʥʘʚʢʦʣʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ (ʄʢ>ʄʨ).  

2. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʫʧʦʨʫ ʩʫʤʘʨʥʘ ʦʩʴʦʚʘ ʩʠʣʘ ʟʯʝʧʣʝʥʥʷ (ʪʝʨʪʷ) ʈ0 

ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʽʣʴʰʘ ʩʫʤʘʨʥʦʾ ʦʩʴʦʚʦʾ ʩʠʣʠ ʨʽʟʘʥʥʷ ʈ0Ó×ʈʨ. 

3. ʄʦʤʝʥʪ ʄʟ ʚʽʜ ʩʠʣʠ ʟʘʪʠʩʢʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʙʽʣʴʰʠʤ ʟʛʠʥʘʶʯʦʛʦ 

ʤʦʤʝʥʪʫ ʄʟʛ ʚʽʜ ʩʢʣʘʜʦʚʠʭ ʩʠʣ ʨʽʟʘʥʥʷ, ʷʢʽ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʟʘʛʦʪʦʚʢʫ 

ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ʦʧʦʨʠ (ʄʟ >ʄʟʛ). 

ʇʨʠ ʟʘʢʨʽʧʣʝʥʽ ʧʣʦʩʢʠʭ ʪʘ ʧʨʠʟʤʘʪʠʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʩʠʣʫ ʟʘʪʠʩʢʫ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟ ʪʘʢʠʭ ʜʚʦʭ ʫʤʦʚ.  

1. ʗʢʱʦ ʦʜʥʦʯʘʩʥʦ ʜʽʶʪʴ ʤʦʤʝʥʪ ʄʨ ʽ ʦʩʴʦʚʘ ʩʠʣʘ ʈʦ, ʪʦ ʥʝʦʙʭʽʜʥʦ, 

ʱʦʙ ʄʢ>ʄʨ ʽ ʩʫʤʘ ʦʩʴʦʚʠʭ ʩʠʣ ʟʯʝʧʣʝʥʥʷ R T P2 1 0= >ää m ,  

2. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʘʢʫ ʩʠʣʫ ʟʘʪʠʩʢʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʨʝʟʫʣʴʪʫʶʯʫ ʨʝʘʢʮʽʶ ʚʽʜ ʩʠʣ ʟʯʝʧʣʝʥʥʷ R1 ʽ R2. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʫʪʨʠʤʘʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʚʽʜ ʟʤʽʱʝʥʥʷ ʧʽʜ ʜʽʻʶ ʥʘʚʘʥʪʘʞʝʥʴ ʄʨ ʽ ʈʦ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʩʠʣʫ:  

ὗ
ВὙ Ὑ

Ὢ
 

ʜʝ f- ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ (ʪʝʨʪʷ) ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ̔ ʟʘʛʦʪʦʚʢʦʶ ʚ 

ʥʘʧʨʷʤʢʫ ʨʝʟʫʣʴʪʫʶʯʦʾ ʩʠʣʠ ʟʯʝʧʣʝʥʥʷ. 
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ʈʠʩ. 4.6. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʜʣʷ ʟʘʛʦʪʦʚʦʢ, ʱʦ ʦʙʨʦʙʣʶʶʪʴʩʷ ʚ ʧʘʪʨʦʥʘʭ 

 

 ʄʦʤʝʥʪʠ ʚʽʜ ʩʠʣ ʨʽʟʘʥʥʷ ʄʨ, ʪʝʨʪʷ ʥʘ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʘʭ ʄʢ ʽ 

ʦʩʴʦʚʘ ʩʢʣʘʜʦʚʘ ʈʦ ʩʠʣʠ ʨʽʟʘʥʥʷ, ʷʢʽ ʜʽʶʪʴ ʧʨʠ ʪʦʯʽʥʥʽ  ʥʘ ʟʘʛʦʪʦʚʢʫ ʟ 

ʜʽʘʤʝʪʨʦʤ ʦʙʨʦʙʢʠ d0 ʚʠʟʥʘʯʘʪʁʴʩʷ: 

M
P d

Mp

z

ʉɺ= +
0

2
;  

2
3

DfQ
Mʂ

ÖÖ
=        

0P P Px ʉɺ
= + , 

ʜʝ: ʄʩʚ ʪʘ ʈʩʚ ï ʤʦʤʝʥʪ ʪʘ ʦʩʴʦʚʘ ʩʠʣʘ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʚʝʨʜʣʘ. 

ʄʽʥʽʤʘʣʴʥʽ ʩʠʣʠ ʪʝʨʪʷ, ʷʢʽ ʫʪʨʠʤʫʶʪʴ ʟʘʛʦʪʦʚʢʫ ʚʽʜ ʧʨʦʚʦʨʦʪʫ ʽ 

ʦʩʴʦʚʦʛʦ ʟʤʽʱʝʥʥʷ:  

R
M

d

p

1

2
=ä  ʪʘ R P2 0=ä  

ʇʦʚʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʠʣʘ ʥʘ ʧʦʚʝʨʭʥʽ ʟʘʪʠʩʢʫ ʜʽʘʤʝʪʨʦʤ d0: 

ὗ
ὯϽὙВ
Ὢ

Ὧ

ὪϽὈ
ὖὨ ςὓ ὖ ὖ Ὠ 

ʜʝ: f- ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ (ʟʯʝʧʣʝʥʥ̫) ʤʽʞ ʟʘʪʠʩʢʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ 

ʟʘʛʦʪʦʚʢʦʶ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʥʘʩʽʯʦʢ ʥʘ ʟʘʪʠʩʢʥʠʭ 

ʝʣʝʤʝʥʪʘʭ, ʤʘʪʝʨʽʘʣʫ ʟʘʛʦʪʦʚʢʠ ʽ ʩʭʝʤʠ ʜʽʾ ʩʠʣ (f = 0,35...0,7). 
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ʇʨʠ ʟʘʢʨʽʧʣʝʥʥʽ ʟʘʛʦʪʦʚʢʠ ʚ ʧʨʠʩʪʨʦʾ, ʢʦʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʈx  

ʩʠʣʠ ʨʽʟʘʥʥʷ ʥʘʧʨʘʚʣʝʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʙʘʟʦʚʠʤ ʧʦʚʝʨʭʥʷʤ, ʜʦ ʷʢʠʭ 

ʧʨʠʪʠʩʢʘʻʪʴʩʷ ʟʘʛʦʪʦʚʢʘ, ʘ ʩʢʣʘʜʦʚʘ ʈy  - ʧʘʨʘʣʝʣʴʥʦ ʮʠʤ ʧʣʦʱʠʥʘʤ, 

ʥʝʦʙʭʽʜʥʘ ʩʠʣʘ ʟʘʪʠʩʢʫ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʧʨʠʙʣʠʟʥʦ ʽʟ ʫʤʦʚʠ 

ʥʝʧʨʦʚʝʨʪʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ɸ. ɯʟ ʨʽʚʥʷʥʥʷ ʩʫʤʠ ʤʦʤʝʥʪʽʚ 

ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ɸ ʚʩʽʭ ʩʠʣ, ʜʽʶʯʠʭ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʟʘʛʦʪʦʚʢʫ ʧʨʠ ʫʤʦʚʽ, ʱʦ 

ʩʠʣʘ ʪʝʨʪʷ ʦʜʥʘʢʦʚʘ ʥʘ ʚʩʽʭ ʫʩʪʘʥʦʚʦʯʥʠʭ ʝʣʝʤʝʥʪʘʭ: M A =ä 0, ʦʪʨʠʤʘʻʤʦ:  

0
2

=Ö+Ö-ÖÖ-ÖÖ-+Ö aPcPcfQdfG
c

GbQ xy  

bʩf

df
c

GaPcPK

Q
xyʟÅ

-

+++-

=

)]
2

([

 

ʜʝ: ʘ b, c, d - ʧʣʝʯʽ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣ Px, Py, G, Q; G - ʩʠʣʘ ʪʷʞʽʥʥʷ 

ʟʘʛʦʪʦʚʢʠ; Õ- ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ (ʟʯʝʧʣʝʥʥʷ) ʟʘʛʦʪʦʚʢʠ ʽʟ ʟʘʪʠʩʢʥʠʤ ʝʣʝʤʝʥʪʦʤ; 

¥- ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʟʘʛʦʪʦʚʢʠ ʟ ʙʘʟʦʚʦʶ ʧʦʚʝʨʭʥʝʶ. 

 

ʈʠʩ. 4.7. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠʟʤʘʪʠʯʥʦʾ ʟʘʛʦʪʦʚʢʠ ʫ 

ʧʨʠʩʪʨʦʾ 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʨʠʩ. 4.8 ʘ ʩʠʣʠ ʨʽʟʘʥʥʷ ʪʘ ʟʘʪʠʩʢʫ ʜʽʶʪʴ ʚ 

ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʪʦʤʫ ʩʠʣʘ Q = min. 

ɼʣʷ ʨʠʩ. 4.8 ʙ ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ: 
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ʘ) ʙ) 

 
 

ʚ) ʛ) 

ʜ) 

 

ʈʠʩ. 4.8. ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʪʘ ʚʘʨʽʘʥʪʠ ʜʽʾ ʩʠʣ ʨʽʟʘʥʥʷ, ʤʦʤʝʥʪʽʚ ʽ ʩʠʣ 

ʟʘʪʠʩʢʫ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʧʨʠʟʤʘʪʠʯʥʫ ʘʙʦ ʢʦʨʧʫʩʥʫ ʜʝʪʘʣʴ: 1 - ʦʙʨʦʙʣʶʚʘʥʘ 

ʜʝʪʘʣʴ; 2 - ʦʧʦʨʘ ɺʇ, ʈ - ʩʠʣʘ ʨʽʟʘʥʥʷ; Q - ʩʠʣʘ ʟʘʪʠʩʢʫ; R - ʨʝʘʢʮʽʷ ʦʧʦʨ; f - 

ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʜʝʪʘʣʣʶ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ɺʇ 

kĀP- Q =0; 

kĀP -QĀf1-QĀf2 =0; 
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ὗ
Ὧὖ

Ὢ Ὢ
 

ʜʣʷ ʨʠʩ. 4.8 ʛ: 

Ὧὖ ὗὪ ὗ ὖὪ 

ὗ
Ὧὖ ὖϽὪ

Ὢ Ὢ
 

ɼʣʷ ʨʠʩ. 4.8 ʜ ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠʚʳʜʥʦʩʥʦ ʪʦʯʢʠ ʆ: 

Вʄʆ π; 

ὯὖϽὰ ὖϽὰ ὗϽὰ ὗὪϽὰ 

ὗ
ὯὖϽὰ ὖϽὰ

ὰ Ὢὰ
 

 

Poc 

Q 

M fʟ fo 

r o
 

D
ʟ 

r ʟ
 

Q 

R 

  

ʘ) ʙ) 

 ʚ) 



88 

 

 ʛ) 

ʈʠʩ.4.9. ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʪʘ ʚʘʨʽʘʥʪʠ ʜʽʾ ʩʠʣ ʨʽʟʘʥʥʷ, ʤʦʤʝʥʪʽʚ ʽ ʩʠʣ 

ʟʘʪʠʩʢʫ ʥʘ ʦʙʨʦʙʣʶʚʘʥʫ ʟʘʛʦʪʦʚʢʫ ʪʠʧʫ ʪʽʣʘ ʦʙʝʨʪʘʥʥʷ: ʈʭ ʪʘ ʈʫ - ʩʠʣʠ 

ʨʽʟʘʥʥʷ; Q - ʩʠʣʘ ʟʘʪʠʩʢʫ;  W -ʩʠʣʘ ʧʨʠʚʦʜʫ; R - ʨʝʘʢʮʽʷ ʦʧʦʨ; F- ʩʠʣʠ ʪʝʨʪʷ; 

ʄʢʨ - ʤʦʤʝʥʪ ʢʨʫʪʥʠʡ; ʄʪ - ʤʦʤʝʥʪ ʦʧʦʨʫ ʨʽʟʘʥʥʶ; kʟ- ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ; fʦ ʪʘ 

fʟ - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʟʘʛʦʪʦʚʢʦʶ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʧʨʠʩʪʨʦʾʚ. 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦ ʾʩʭʝʤʠ ʨʠʩ. 4.9 ʘ ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ: 

kʟʄ = QĀfʟĀRʟ + (Q + Pʦʩ)fʦĀRo, 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦ ʾ ʩʭʝʤʠ ʨʠʩ. 4.9 ʙ ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʚ 

ʧʨʠʟʤ:̔ 0;oM =ä  

Ὧὓ Ὂ˟ ˝Ͻὶ̈ ςὊ˟ ˝Ͻὶ̈ 

Ὂ˟ ˝ ὗϽὪ 

Ὂ˟ ˝ ὔϽὪ 

ὔ
ὗ

ςίὭὲ
‌
ς

 

Ὧὓ ὗὪϽὶ̈ ς
ὗ

ςίὭὲ
ᶿ
ς

ὪϽὶ̈ 
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ὗ
Ὧὓ

ὶ̝Ὢ
Ὢ

ςίὭὲ
ᶿ
ς

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʨʠʩ. 4.9 ʚ ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʚ 

ʮʘʥʛʦʚʦʤʫ ʧʘʪʨʦʥʽ: ʄʢ>ʄʨ. 

ὗ
Ὧ̈ϽὖϽὨ

ὪʟϽὈ

ρ

ὲ
 

ʜʝ n ï ʯʠʩʣʦ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ʨʠʩ. 4.9 ʛ ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʚ 

ʪʨʴʦʭʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ: 

В˙̨ π; 

ὓ ὖϽὶʜ; 

ὓʪʨ ὊʊʈϽὶɿ ὗϽὪϽὶʟ; 

Ὧὓ σὓʊʈ; 

ὓ ὖϽὶʜ; 

ὯὖϽὶʜ σὗϽὪϽὶɼ; 

ὗ
Ὧ̈ϽὖϽὶ̅

σὪʟϽὶ̈
 

ʋ ʜʦʜʘʪʢʫ ɹ ʥʘʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤ 

ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

 

 

4.5. ʇʨʠʢʣʘʜʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʣ ʟʘʪʠʩʢʫ 

ʇʨʠʢʣʘʜ 1. ʅʝʭʘʡ ʥʘ ʦʧʝʨʘʮʽʾ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ ʧʨʠʡʥʷʪʘ ʩʭʝʤʘ 

ʙʘʟʫʚʘʥʥʷ, ʱʦ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.4.10 [33]. ɺʠʢʦʥʫʶʯʠ ʚʠʤʦʛʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ 

ʜʦ ʩʭʝʤʠ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ, ʧʨʠʡʤʘʻʤʦ ʥʘʧʨʷʤʦʢ ʽ ʤʽʩʮʝ ʧʨʠʢʣʘʜʘʥʥʷ 

ʟʘʪʠʩʢʥʦʾ ʩʠʣʠ Q. ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʩʠʣʠ Q. 
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ʈʠʩ.4.10.  ʉʭʝʤʘ ɺʇ ʜʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʦʪʚʦʨʽʚ 

ʆʩʦʙʣʠʚʽʩʪʶ ʧʨʠʢʣʘʜʫ, ʷʢʠʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʻ ʪʝ, ʱʦ ʦʪʚʦʨʠ 

ʨʦʟʪʦʯʫʶʪʴʩʷ ʦʜʥʦʯʘʩʥʦ ʦʜʥʦʨʽʟʮʝʚʠʤʠ ʙʦʨʰʪʘʥʛʘʤʠ ʧʨʠ ʦʜʥʘʢʦʚʦʤʫ 

ʥʘʧʨʷʤʢʫ ʾʭ ʦʙʝʨʪʘʥʥʷ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʩʠʣʠ ʨʽʟʘʥʥʷ ʈ ʥʘ ʢʦʞʥʦʤʫ 

ʦʙʝʨʪʽ ʙʦʨʰʪʘʥʛʠ ʟʤʽʥʶʶʪʴ ʤʽʩʮʝ ʧʨʠʢʣʘʜʘʥʥʷ ʽ ʥʘʧʨʷʤ ʜʽʾ. ʊʦʤʫ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ Q ʥʝʦʙʭʽʜʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʫ ʬʘʟʫ 

ʜʽʾ ʩʠʣ ʨʽʟʘʥʥʷ, ʢʦʣʠ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʜʽʶ, ʱʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ 

ʧʝʨʝʤʽʱʝʥʥʷ (ʟʩʫʚʫ) ʯʠ ʧʝʨʝʢʠʜʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʥʘʚʢʦʣʦ ʦʧʦʨʠ. 

ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʚʠʥʠʢʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʟʩʫʚʘʶʯʦʾ ʩʠʣʠ (ʨʠʩ.4.10ʘ) ʯʠ ʥʘʡʙʽʣʴʰʦʛʦ ʩʫʤʘʨʥʦʛʦ ʤʦʤʝʥʪʫ, ʧʽʜ ʜʽʻʶ 

ʷʢʦʛʦ ʟʘʛʦʪʦʚʢʘ ʤʦʞʝ ʧʦʚʝʨʥʫʪʠʩʷ ʚʽʜʥʦʩʥʦ ʦʧʦʨʥʦʾ ʪʦʯʢʠ ʆ (ʨʠʩ.4.10ʙ). 

ʈʦʟʨʘʭʫʥʦʢ ʩʠʣʠ Q ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ ʦʢʨʝʤʦ ʽ 

ʧʨʠʡʥʷʪʠ ʥʘʡʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ Q . 
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ʉʭʝʤʘ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ ʚ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ, ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ.3.10ʚ. ʇʝʨʝʤʽʱʝʥʥʶ (ʟʩʫʚʫ) ʟʘʛʦʪʦʚʢʠ ʟʘʚʘʞʘʶʪʴ ʩʠʣʠ ʪʝʨʪʷ Qf1 ʽ Qf2 , ʜʝ 

f1 ʽ f2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ. ʉʠʣʫ ʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʙʫʜʝʤʦ, 

ʚʚʘʞʘʶʯʠ, ʱʦ ʟʘʛʦʪʦʚʢʘ ʥʝʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ. ɿ ʤʝʪʦʶ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʪʘʢʦʞ ʥʝ ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʢʣʘʜʦʚʽ ʩʠʣʠ ʨʽʟʘʥʥʷ Px  ̔Py. 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʟʘʧʘʩʫ ʂ 

02121 =--+ QfQfʂʈʂʈ  

ɿʚʽʜʩʠ ʚʠʟʥʘʯʠʤʦ ʩʠʣʫ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ 

21

21

ff

PP
KQ

+

+
= .                                     (4.1) 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʜʨʫʛʦʛʦ ʚʠʧʘʜʢʫ (ʨʠʩ.3.9ʙ)  

032211 =-+ QllKPlKP . 

ɿʚʽʜʢʠ 

3

2211

l

lPlP
KQ

+
=                              (4.2) 

ɸʥʘʣʽʟ ʬʦʨʤʫʣ (4.1) ʽ (4.2) ʜʦʟʚʦʣʷʻ ʫʪʦʯʥʠʪʠ ʤʽʩʮʝ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ 

ʟʘʪʠʩʢʫ. ʗʢʱʦ ʟʘ ʬʦʨʤʫʣʦʶ (4.1) ʚʝʣʠʯʠʥʘ Q ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʩʮʷ ʾʾ 

ʧʨʠʢʣʘʜʘʥʥʷ, ʪʦ ʟʘ ʬʦʨʤʫʣʦʶ (4.2) Q ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 3l . ɿʚʽʜʩʠ 

ʚʠʪʽʢʘʻ, ʱʦ ʚʝʣʠʯʠʥʫ 3l ʚʘʨʪʦ ʧʨʠʡʥʷʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʶ. ɯʟ ʜʚʦʭ 

ʦʪʨʠʤʘʥʠʭ ʚʝʣʠʯʠʥ Q ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʧʨʠʡʤʘʻʤʦ 

ʥʘʡʙʽʣʴʰʫ. 

ʇʨʠʢʣʘʜ 2. ʈʦʟʨʘʭʫʥʦʢ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʟʘʪʠʩʢʥʠʡ ʧʨʠʩʪʨʽʡ ʟʘʧʦʙʽʛʘʻ 

ʧʨʦʢʨʫʯʫʚʘʥʥʶ ʟʘʛʦʪʦʚʢʠ ʧʦ ʙʘʟʦʚʽʡ ʧʦʚʝʨʭʥʽ ʧʽʜ ʜʽʻʶ ʩʠʣ ʨʽʟʘʥʥʷ [33]. 

ɿʘʛʦʪʦʚʢʘ ʙʘʟʫʻʪʴʩʷ ʧʣʦʩʢʦʶ ʦʩʥʦʚʦʶ ʥʘ ʪʨʠ ʦʧʦʨʠ 1, 2, 3 ʽ ʙʦʢʦʚʠʤʠ 

ʧʦʚʝʨʭʥʷʤʠ ʥʘ ʦʧʦʨʠ 4, 5 ʽ 6 (ʨʠʩ. 4.11). 
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ʈʠʩ. 4.11. ʉʭʝʤʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ ʧʨʠ ʬʨʝʟʝʨʫʚʘʥʥʽ 

 

ʉʢʣʘʜʦʚʽ zP  ʽ yP  ʩʠʣʠ ʨʽʟʘʥʥʷ ʥʘʤʘʛʘʶʪʴʩʷ ʧʦʚʝʨʥʫʪʠ ʟʘʛʦʪʦʚʢʫ 

ʥʘʚʢʦʣʦ ʙʦʢʦʚʦʾ ʦʧʦʨʠ 6 (ʪʦʯʢʘ ʆ). ʎʴʦʤʫ ʧʦʚʦʨʦʪʫ ʧʨʦʪʠʜʽʶʪʴ ʤʦʤʝʥʪʠ ʩʠʣ 

ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʫ ʟʘʛʦʪʦʚʢʠ ʟ ʦʧʦʨʘʤʠ 1, 2 ʽ 3 ʽʟ 

ʟʘʪʠʩʢʥʠʤ ʧʨʠʩʪʨʦʻʤ (ʪʦʯʢʘ ʄ ). 

ʗʢʱʦ ʩʠʣʘ ʟʘʢʨʽʧʣʝʥʥʷ Q  ʧʨʠʢʣʘʜʝʥʘ ʚ ʮʝʥʪʨʽ ʤʘʩʠ M  ʦʧʦʨʥʦʛʦ 

ʪʨʠʢʫʪʥʠʢʘ, ʘ ʟʘʪʠʩʢ ʥʝ ʟʤʽʱʫʻʪʴʩʷ ʚ ʥʘʧʨʷʤʢʫ ʜʽʾ ʨʽʚʥʦʜʽʡʥʦʾ RP  ʩʠʣʠ 

ʨʽʟʘʥʥʷ, ʪʦ ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

( ) ( )[ ] 03 5243211 =Ö+++-Ö-Ö lflllfQlPlPk yz ,  

ʟʚʽʜʢʠ 

( ) ( )[ ]5243211 3 lflllflPlPkQ yz Ö+++Ö-Ö= .  

ʗʢʱʦ ʪʦʯʢʘ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ (ʪʦʯʢʘ M¡) ʥʝ ʩʧʽʚʧʘʜʘʻ ʟ 

ʮʝʥʪʨʦʤ ʤʘʩʠ M  ʦʧʦʨʥʦʛʦ ʪʨʠʢʫʪʥʠʢʘ, ʫʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

( ) ( )[ ] 03 5243211 =Ö+++-Ö-Ö lfclblalfQlPlPk yz .  
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ʜʝ a , b  ʽ c  - ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʝʘʢʮʽʡ ʚ 

ʦʧʦʨʘʭ 1, 2 ʽ 3 ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʪʦʯʢʦʶ ʆ ʽ 

ʚʢʘʟʘʥʠʤʠ ʦʧʦʨʘʤʠ (ʟʥʘʭʦʜʠʪʴʩʷ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʾ ʟʘʜʘʯʽ). 

ɿʚʽʜʩʠ 

( )
( ) 524321

1

3 lfclblalf

lPlPk
Q

yz

Ö+++

Ö-Ö
= .  

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʟʘʪʠʩʢ ʤʦʞʝ ʧʝʨʝʤʽʱʫʚʘʪʠʩʴ ʨʘʟʦʤ ʽʟ ʟʘʛʦʪʦʚʢʦʶ ʚ 

ʥʘʧʨʷʤʢʫ ʜʽʾ ʩʠʣʠ RP , ʧʨʠʡʤʘʶʪʴ, ʱʦ ʩʠʣʘ ʪʝʨʪʷ ʤʽʞ ʟʘʪʠʩʢʘʯʝʤ ʽ ʟʘʛʦʪʦʚʢʦʶ 

ʥʝ ʧʨʦʪʠʜʽʻ ʧʝʨʝʤʽʱʝʥʥʶ ʟʘʛʦʪʦʚʢʠ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʽʚʥʷʥʥʷ ʚʽʜʧʦʚʽʜʥʦ 

ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ 

( ) ( )[ ]343211 lllflPlPkQ yz ++Ö-Ö= , 

( ) ( )[ ]43211 clblalflPlPkQ yz ++Ö-Ö= . 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʟʥʘʡʜʝʥʦʾ ʩʠʣʠ Q  ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ 

ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽ ʧʨʠʡʥʷʪʦʛʦ ʧʨʠʚʦʜʫ, ʚʠʟʥʘʯʘʶʪʴ ʚʠʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ 

(ʜʽʘʤʝʪʨ ʧʥʝʚʤʦ- ʯʠ ʛʽʜʨʦʮʠʣʽʥʜʨʫ, ʜʦʚʞʠʥʫ ʨʫʢʦʷʪʢʠ ʢʣʶʯʘ ʽ ʪ.ʜ.). 

ɼʝʪʘʣʴʥʽʰʝ ʟ ʤʝʪʦʜʠʢʦʶ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʧʨʠ 

ʨʽʟʥʠʭ ʚʠʜʘʭ ʦʙʨʦʙʣʝʥʥʷ ʽ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ʤʦʞʥʘ 

ʦʟʥʘʡʦʤʠʪʠʩʴ ʚ [1, 3, 15, 17, 18]. 

4.6. ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 4. 

1. ʆʮʽʥʽʪʴ ʚʧʣʠʚ ʚʝʣʠʯʠʥʠ ʩʠʣʠ ʟʘʪʠʩʢʫ ʥʘ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ. 

2. ʅʘʟʚʽʪʴ ʧʦʨʷʜʦʢ ʩʢʣʘʜʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ ɺʇ. 

3. ʆʮʽʥʽʪʴ ʚʧʣʠʚ ʩʠʣʠ ʟʘʪʠʩʢʫ ʥʘ  ʞʦʨʩʪʢʩ̔ʪɹ ʪʘ ʟʥʠʞʝʥʥʷ ʤʘʩʠ ɺʇ. 

4. ʆʮʽʥʽʪʴ ʚʧʣʠʚ ʩʠʣʠ ʟʘʪʠʩʢʫ ʥʘ  ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ɺʇ. 

5. ʈʦʟʨʘʭʫʥʢʠ ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʧʨʠʩʪʨʦʶ 

6. ʗʢʽ ʩʠʣʠ ʜʽʶʪʴ ʚ ʧʨʦʮʝʩʽ ʦʙʨʦʙʣʝʥʥʷ ʥʘ ʟʘʛʦʪʦʚʢʫ? 

7. ʅʘ ʷʢʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ  ˇʨʫʥʪʫʻʪʴʩʷ  ʨʦʟʨʘʭʫʥʦʢ ʩʠʣ ʟʘʪʠʩʢʫ? 

8. ʑʦ ʜʘʻ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫʧʦʨʽʚ ʫ ɺʇ? 
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9. ʅʘʟʚʽʪʴ ʧʨʘʚʠʣʘ ʧʨʠ ʚʠʙʦʨʽ ʥʘʧʨʷʤʢʫ ʽ ʤʽʩʮʷ ʧʨʠʢʣʘʜʝʥʥʷ ʩʠʣʠ 

ʟʘʢʨʽʧʣʝʥʥʷ. 

10. ʅʘʚʝʜʽʪʴ ʧʨʘʚʠʣʘ ʚʠʙʦʨʫ ʥʘʧʨʷʤʢʫ ʽ ʤʽʩʮʷ ʧʨʠʢʣʘʜʝʥʥʷ ʩʠʣʠ 

ʟʘʢʨʽʧʣʝʥʥʷ 

11. ʅʘʚʝʜʽʪʴ ʩʭʝʤʫ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ɺʇ. 

12. ʅʘʚʝʜʽʪʴ ʜʚʘ ʘʣʛʦʨʠʪʤʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤ ɺʇ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

13. ʅʘʟʚʽʪʴ ʝʪʘʧʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʣʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤ ɺʇ ʪʘ ʾʭ ʟʤʽʩʪ.  

14. ʂʦʝʬʽʮʽʻʥʪʠ ʥʘʜʽʡʥʦʩʪʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽ ʪʝʨʪʷ ʩʧʦʢʦʶ,  ʾʭ 

ʚʠʟʥʘʯʝʥʥʷ. 

15. ʉʠʣʠ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʨʠ ʾʾ ʦʙʨʦʙʣʝʥʥʽ ʪʘ ʾʭ ʚʠʟʥʘʯʝʥʥʷ.  

16. ʗʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʠʣʠ ʟʘʪʠʩʢʫ ɺʇ?  

17. ʑʦ ʪʘʢʝ  ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ ɺʇ ʽ ʷʢ ʡʦʛʦ ʚʠʟʥʘʯʠʪʠ? 

18. ʈʦʣʴ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʚ ʩʠʣʦʤʫ ʨʦʟʨʘʭʫʥʢʫ ɺʇ? 

19. ʉʬʦʨʤʫʣʶʡʪʝ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʦʙʝʨʪʦʚʠʭ ʦʙʨʦʙʣʶʚʘʥʠʭ 

ʟʘʛʦʪʦʚʦʢ ʪʽʣ ʦʙʝʨʪʘʥʥʷ. 

20. ʉʬʦʨʤʫʣʶʡʪʝ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ ʧʣʦʩʢʠʭ ʪʘ ʧʨʠʟʤʘʪʠʯʥʠʭ 

ʜʝʪʘʣʝʡ. 

21. ʅʘʚʝʜʽʪʴ ʧʨʠʢʣʘʜʠ ʩʭʝʤ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʨʠ 

ʬʨʝʟʝʨʫʚʘʥʥʽ. 
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5. ʈʆɿʈɸʍʋʅʆʂ ɽʃɽʄɽʅʊɸʈʅʀʍ ʉʀʃʆɺʀʍ ʄɽʍɸʅɯɿʄɯɺ 

ɺɽʈʉʊɸʊʅʀʍ ʇʈʀʉʊʈʆɰɺ 

5.1. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʣʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚʝʨʩʪʘʪʥʠʭ 

ʧʨʠʩʪʨʦʾʚ 

ʄʝʪʦʶ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʻ  ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ W, ʷʢʫ ʪʨʝʙʘ ʧʦʜʘʪʠ ʥʘ 

ʚʭʽʜ ʩʠʣʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʩʠʣʠ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ Q.  

ʊʦʙʪʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʜʘʥʘ ʟʘʜʘʯʘ ʧʦʣʷʛʘʻ ʫ ʟʥʘʭʦʜʞʝʥʥʽ ʪʘ 

ʨʦʟʚôʷʟʘʥʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʜʫ ()QfW=  

ʉʠʣʦʚʽ ʤʝʭʘʥʽʟʤʠ ʚʠʢʦʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

¶ ʇʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʾ ʩʠʣʠ W ʫ ʩʠʣʫ ʟʘʪʠʩʢʫ Q. 

¶ ɿʤʽʥʫ ʥʘʧʨʷʤʢʫ ʜʽʾ ʩʠʣʠ. 

¶ ɿʤʽʥʫ ʚʝʣʠʯʠʥʠ ʩʠʣʠ. 

ʉʠʣʦʚʽ ʤʝʭʘʥʽʟʤʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʦʩʪʽ ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ - ʩʢʣʘʜʝʥʽ ʟ 

ʜʝʢʽʣʴʢʦʭ ʧʨʦʩʪʠʭ:    

ʇʨʦʩʪʽ ï ʚʘʞʽʣʴʥʽ, ʛʚʠʥʪʦʚʽ, ʢʣʠʥʦʚʽ ʪʘ ʽʥ. 

ʂʦʤʙʽʥʦʚʘʥʽ ï ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʤʙʽʥʘʮʽʾ (2-ʚʘʞʽʣʴʥʽ, ʛʚʠʥʪʦ-ʚʘʞʽʣʴʥʽ, 

ʛʚʠʥʪʦ-ʢʣʠʥʦʚʽ ʪ.ʧ.). 

 Q=iĀW,  ʜʝ i = i1Āi2Āi3   ;  ɖ= ɖ1 ɖ2 ɖ3  (ʢ.ʢ.ʜ) 

 

ʈʠʩ. 5.1. ʉʭʝʤʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ɺʇ 

 

ʉʠʣʦʚʽ (ʟʘʪʠʩʢʥʽ) ʤʝʭʘʥʽʟʤʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʜʚʦʭ ʚʠʧʘʜʢʘʭ: 

ʷʢʱʦ ʦʙʨʦʙʣʶʻʪʴʩʷ ʚʘʞʢʘ, ʩʪʽʡʢʘ ʟʘʛʦʪʦʚʢʘ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʘʛʦʶ ʷʢʦʾ ʩʠʣʠ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʨʽʟʘʥʥʷ, ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʽ; ʩʠʣʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʦʙʨʦʙʣʝʥʥʽ ʧʨʠʢʣʘʜʝʥʽ ʪʘʢ, ʱʦ ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʧʦʨʫʰʠʪʠ ʧʦʣʦʞʝʥʥʷ 

W1 

ʂʣʠʥʦʚʠʡ ɺʘʞʽʣʴʥʠʡ i 

W 

W2 
Q 

ɺʘʞʽʣʴʥʠʡ 

i1 i2 
i3 
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ʟʘʛʦʪʦʚʢʠ, ʜʦʩʷʛʥʫʪʝ ʧʨʠ ʙʘʟʫʚʘʥʥʽ. ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʦʙʦʚô̫ ʟʢʦʚʝ. 

 

5.2. ʂʣʠʥʦʚʽ ʝʣʝʤʝʥʪʘʨʥʽ ʟʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ 

ɼʦ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʬʝʢʪ ʢʣʠʥʘ, 

ʚʽʜʥʦʩʷʪʴ: ʝʢʩʮʝʥʪʨʠʢʦʚʽ, ʛʚʠʥʪʦʚʽ, ʢʣʠʥʦʚʽ, ʢʣʠʥʦʧʣʫʥʞʝʨʥʽ ʪʘ ʮʘʥʛʦʚʽ 

ʟʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ. 

5.2.1.ɽʢʩʮʝʥʪʨʠʢʦʚʽ ʟʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ 

ɽʢʩʮʝʥʪʨʠʢʦʚʽ ʟʘʪʠʩʢʥʽ ʧʨʠʩʪʨʦʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʢʣʘʜʥʠʭ 

ʟʘʪʠʩʢʥʠʭ ʩʠʩʪʝʤʘʭ ʽ ʧʨʠʩʪʨʦʷʭ ʣʝʱʘʪʥʦʛʦ ʪʠʧʫ. ʄʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩ ɹʽ 

ʜʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʦʢ. 

ʇʝʨʝʚʘʛʠ: ʧʨʦʩʪʦʪʘ, ʢʦʤʧʘʢʪʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʩʪʘʥʜʘʨʪʥʽ ʜʝʪʘʣʽ, ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ ʩʠʣʫ ʟʘʪʠʩʢʫ, ʰʚʠʜʢʦʜʽʷ 

(tʟʧ=0,04 c).  

ʅʝʜʦʣʽʢʠ:  

1. ɿʦʩʝʨʝʜʞʝʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʠʢʣʘʜʝʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ.  

2. ɿʘʣʝʞʥʽʩʪʴ ʩʠʣʠ ʟʘʪʠʩʢʫ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʽʜʭʠʣʝʥʥʷ ʟʘʢʨʽʧʣʶʚʘʥʦʛʦ 

ʨʦʟʤʽʨʫ.  

3. ɿʥʠʞʝʥʘ ʥʘʜʽʡʥʽʩʪʴ ʯʝʨʝʟ ʟʥʦʰʝʥʥʷ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʯʦʪʠʨʠ ʪʠʧʠ ʝʢʩʮʝʥʪʨʠʢʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʆʩʥʦʚʥʠʡ ʾʭ ʝʣʝʤʝʥʪ  - ʝʢʩʮʝʥʪʨʠʢ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ: 

- ʂʨʫʛʦʚʠʤ ʢʫʣʘʯʢʦʤ ʟ ʮʠʣʽʥʜʨʠʯʥʦʾ ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ. ɺʽʩʴ 

ʦʙʝʨʪʘʥʥʷ ʟʤʽʱʝʥʘ ʚʽʜ ʮʝʥʪʨʫ ʥʘ ʚʝʣʠʯʠʥʫ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ. 
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ʈʠʩ. 5.2. ɽʢʩʮʝʥʪʨʠʢʦʚʠʡ ʟʘʪʠʩʢ (1 ï ʛʘʡʢʘ; 2, -ʫʩʪʘʥʦʚʯʠʡ ʝʣʝʤʝʥʪ; 3 ï 

ʦʙʨʦʙʣʶʚʘʥʘ ʜʝʪʘʣʴ; 4 ï ʧʣʘʥʢʘ; 5 ï ʩʪʝʨʞʝʥʴ; 6 ï ʝʢʩʮʝʥʪʨʠʢ, 7- ʦʧʦʨʘ). 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: Q ï ʟʫʩʠʣʣʷ ʟʘʪʠʩʢʫ; W ï ʨʝʘʢʮʽʷ ʚ ʦʧʦʨʽ ʝʢʩʮʝʥʪʨʠʢʘ;  N 

ï ʩʠʣʘ ʥʘ ʨʫʢʦʷʪʮʽ; ʂ ï ʜʦʚʞʠʥʘ ʨʫʢʦʷʪʢʠ; Ŭ ï ʢʫʪ ʧʦʚʦʨʦʪʫ ʝʢʩʮʝʥʪʨʠʢʘ; l1, 

l2 ï ʧʣʝʯʽ ʚʘʞʝʣʷ (ʧʨʠʭʚʘʪʘ). 

- ʂʨʠʚʦʣʽʥʽʡʥʠʤ ʝʢʩʮʝʥʪʨʠʯʥʠʤ ʢʫʣʘʯʢʦʤ ʟ ʨʦʙʦʯʦʶ ʧʦʚʝʨʭʥʝʶ, 

ʚʠʢʦʥʘʥʽʡ ʧʦ ʩʧʽʨʘʣʽ ɸʨʭʽʤʝʜʘ 
aQCe=r , ʜʝ ʉ ï ʨʘʜʽʫʩ ʚʝʢʪʦʨ; Q ï 

ʮʝʥʪʨʘʣʴʥʠʡ ʢʫʪ:. 

 

ʈʠʩ. 5.3. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʝʢʩʮʝʥʪʨʠʢʘ ʢʨʫʛʦʚʦʛʦ 
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- ʊʦʨʮʝʚʠʤ ʝʢʩʮʝʥʪʨʠʯʥʠʤ  ʢʫʣʘʯʢʦʤ, ʫ ʷʢʦʛʦ  ʢʨʠʚʦʣʽʥʽʡʥʠʡ ʩʢʽʩ 

ʚʠʢʦʥʘʥʠʡ ʥʘ ʪʦʨʮʝʚʽʡ ʧʦʚʝʨʭʥʽ.  

- ɽʚʦʣʴʚʝʥʪʥʠʤ ʝʢʩʮʝʥʪʨʠʢʦʤ, ʚ ʷʢʦʤʫ ʨʦʙʦʯʘ ʧʦʚʝʨʭʥʷ ʚʠʢʦʥʘʥʘ ʧʦ 

ʝʚʦʣʴʚʝʥʪʽ. 

 ʋ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʝʢʩʮʝʥʪʨʠʢʦʚʽ ʟʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʨʽʜʢʦ.  

ɽʢʩʮʝʥʪʨʠʢʦʚʽ ʢʫʣʘʯʢʠ ʨʦʟʨʽʟʥʷʶʪʴ ʥʘʩʪʫʧʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ 

ʚʠʢʦʥʘʥʴ: ʢʨʫʛʣʽ ʝʢʩʮʝʥʪʨʠʢʦʚʽ (ɻʆʉʊ 9061-68), ʝʢʩʮʝʥʪʨʠʢʦʚʽ (ɻʆʉʊ 

12189-66), ʝʢʩʮʝʥʪʨʠʢʦʚʽ ʟʜʚʦʻʥʽ (ɻʆʉʊ 12190-66), ʝʢʩʮʝʥʪʨʠʢʦʚʽ ʚʠʣʢʦʚʽ 

(ɻʆʉʊ 12191-66), ʝʢʩʮʝʥʪʨʠʢʦʚʽ ʜʚʦʦʧʦʨʥʽ (ɻʆʉʊ 12468-67) . 

ʑʦʙ ʫʥʠʢʥʫʪʠ ʚʽʜʪʠʩʢʘʥʥʷ  ʝʢʩʮʝʥʪʨʠʢʽʚ ʧʽʩʣʷ ʟʘʪʠʩʢʫ ʚʦʥʠ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʩʘʤʦʛʘʣʴʤʫʶʯʠʤʠ. ɺʣʘʩʪʠʚʽʩʪʴ ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ ʝʢʩʮʝʥʪʨʠʢʽʚ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʚʽʜʥʦʰʝʥʥʷ ʜʽʘʤʝʪʨʫ D ʝʢʩʮʝʥʪʨʠʢʘ ʜʦ 

ʡʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʝ. ɺʽʜʥʦʰʝʥʥʷ D/e ʥʘʟʠʚʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʝʢʩʮʝʥʪʨʠʢʘ. 

ɼʣʷ ʢʨʫʛʦʚʠʭ ʝʢʩʮʝʥʪʨʠʢʽʚ ʢʫʪ ʧʽʜʡʦʤʫ ʧʨʦʬʽʣʶ Ŭ ʧʦʚʠʥʝʥ ʙʫʪʠ: 

Ŭ < r, ʜʝ: r =11Á20ô ï ʧʨʠʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ ʩʪʘʣʽ ʧʦ ʩʪʘʣʽ ʤʽʞ ʟʘʛʦʪʦʚʢʦʶ ʪʘ 

ʝʢʩʮʝʥʪʨʠʢʦʤ. ʋʤʦʚʘ ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ: 

jaj

a

cossin tg

tg

R

ʝ

+
= ; 

ʜʝ: ʝ- ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ; R- ʨʘʜʽʫʩ ʝʢʩʮʝʥʪʨʠʢʘ; Ŭ - ʢʫʪ ʧʽʜʡʦʤʫ 

ʝʢʩʮʝʥʪʨʠʢʘ, j  ʢʫʪ ʧʦʚʦʨʦʪʫ ʝʢʩʮʝʥʪʨʠʢʘ. 

ʗʢʱʦ ʢʫʪ ʧʦʚʦʨʦʪʫ ʝʢʩʮʝʥʪʨʠʢʘ ʥʝ ʦʙʤʝʞʝʥʠʡ, ʪʦ ʚʝʣʠʯʠʥʘ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʤʤ
j

Q
e )5.03.0(

22
·+

Ö
+=
d

 

ʗʢʱʦ ʢʫʪ ʧʦʚʦʨʦʪʫ ʦʙʤʝʞʝʥʠʡ ʽ ʜʦʨʽʚʥʶʻ ű, ʪʦ ʚʝʣʠʯʠʥʫ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʤʤ
j

Q

e
j

d

cos1

)4.02.0(

-

·++

=  

ʈʘʜ̔ʫʩ ʮʘʧʬʠ ʝʢʩʮʝʥʪʨʠʢʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʟʘʜʘʚʰʠʩʴ ʾʾ ʰʠʨʠʥʦʶ: 

ʟʤb

Q
r

sÖÖ
=

2 [ʤʤ], 

ʜʝ Q - ʩʠʣʘ ʟʘʪʠʩʢʫ, ʩʪʚʦʨʶʚʘʥʘ ʝʢʩʮʝʥʪʨʠʢʦʤ ʚ ʅ; 

b - ʰʠʨʠʥʘ ʮʘʧʬʠ ʚ ʤʤ; 

ůɿʄ - ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʟʤʠʥʘʥʥʷ (15-20 ʤʇʘ). 

ɿʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʝʢʩʮʝʥʪʨʠʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʟ ʫʤʦʚ 

ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ. ʇʨʠʙʣʠʟʥʦ ʚʽʥ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

D = (14-20)Öl 

ʐʠʨʠʥʘ ʨʦʙʦʯʦʾ ʯʘʩʪʠʥʠ ʝʢʩʮʝʥʪʨʠʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟ ʬʦʨʤʫʣʠ: 

2

2

2

1

2

1 11
5650

E

ɛ

E

ɛ
bR

Q
.ů

-
+

-
ÖÖ

Ö=  

ʜʝ ů Ò ůʪ - ʜʦʧʫʩʪʠʤʝ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʟʤʠʥʘʥʥʷ,  ůʪ - ʤʝʞʘ ʧʣʠʥʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʝʢʩʮʝʥʪʨʠʢʘ, ɽ1 ʽ ɽ2 - ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʝʢʩʮʝʥʪʨʠʢʘ ʽ 

ʟʘʛʦʪʦʚʢʠ, ů1 ʽ ů2 - ʚʽʜʧʦʚʽʜʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʇʫʘʩʩʦʥʘ. 

ʇʨʠ ɽ1 = ɽ2 =ɽ ,  ʪʘ  m1 = m2 = 0,25 ʦʪʨʠʤʘʻʤ: 

2
0125.0

sÖ

Ö
Ö=
R

EQ
b . 

ʆʪʨʠʤʘʥʽ ʨʦʟʤʽʨʠ ʜʠʩʢʦʚʦʛʦ ʝʢʩʮʝʥʪʨʠʢʘ l, ʛ, D ʽ ɺ ʥʝʦʙʭʽʜʥʦ 

ʫʟʛʦʜʠʪʠ ʟ ɻʆʉʊ 9061 - 68. 

ʉʠʣʘ ʟʘʪʠʩʢʫ: 

[ ]21)( rra tgtgr

Pl
Q

++
= ; 

 ʜʝ: P - ʩʠʣʘ ʥʘ ʚʘʞʝʣʽ; l - ʧʣʝʯʝ ʜʽʾ ʩʠʣʠ P; r - ʨʘʜʽʫʩ-ʚʝʢʪʦʨ 

ʝʢʩʮʝʥʪʨʠʢʘ; r1, r2 - ʧʨʠʚʝʜʝʥʥʽ ʢʫʪʠ ʪʝʨʪʷ ʥʘ ʨʦʙʦʯʽʡ ʧʦʚʝʨʭʥʽ ʪʘ ʦʩʽ 

ʝʢʩʮʝʥʪʨʠʢʘ. 
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ʅʘʡʙʽʣʴʰʽ ʟʫʩʠʣʣʷ ʟʘʪʠʩʢʫ ʝʢʩʮʝʥʪʨʠʢ ʨʦʟʚʠʚʘʻ ʧʨʠ ʤʘʣʠʭ ʢʫʪʘʭ 

ʧʦʚʦʨʦʪʫ, ʘ ʥʘʡʤʝʥʰʽ - ʧʨʠ ʧʦʚʦʨʦʪʽ ʥʘ 90Á. ʎʶ ʦʙʩʪʘʚʠʥʫ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ 

ʚ ʨʦʟʨʘʭʫʥʢʘʭ, ʙʝʨʫʯʠ ʥʘʡʛʽʨʰʽ ʫʤʦʚʠ ʨʦʙʦʪʠ ʝʢʩʮʝʥʪʨʠʢʘ. 

ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ. 

ɺʠʭʽʜʥʽ ʜʘʥʽ: ʩʠʣʘ ʟʘʪʠʩʢʫ Wʽ ʜʦʧʫʩʢ ŭ ʨʦʟʤʽʨʫ ʟʘʛʦʪʦʚʢʠ ʚʽʜ ʾʾ 

ʫʩʪʘʥʦʚʦʯʥʦʾ ʙʘʟʠ ʜʦ ʤʽʩʮʷ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ; ʢʫʪ ű ʧʦʚʦʨʦʪʫ 

ʝʢʩʮʝʥʪʨʠʢʘ ʚʽʜ ʥʫʣʴʦʚʦʛʦ (ʧʦʯʘʪʢʦʚʦʛʦ) ʧʦʣʦʞʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʦʢ ʧʦʯʠʥʘʶʪʴ ʟ ʚʠʟʥʘʯʝʥʥʷ ʭʦʜʫ ʝʢʩʮʝʥʪʨʠʯʥʦʛʦ ʢʫʣʘʯʢʘ: 

h
W

h ʛʘʨk D++D+=
t

d  

ɼʝ dï ʜʦʧʫʩʢ ʥʘ ʨʦʟʤʽʨ ʟʘʪʠʩʢʫ; 
ʛʘʨD ï ʛʘʨʘʥʪʦʚʘʥʠʡ ʟʘʟʦʨ ʤʽʞ 

ʧʦʚʝʨʭʥʝʶ ʢʫʣʘʯʢʘ ʽ ʟʘʛʦʪʦʚʢʠ, ʤʤʛʘʨ 04...2,0=D , 
C

W
 ï ʧʦʜʘʪʣʠʚʽʩʪʴ ʩʪʠʢʫ 

ʟʘʛʦʪʦʚʢʠ, ʢʫʣʘʯʢʘ ʽ ʧʦʚʝʨʭʥʽ ʦʧʦʨ; hDï ʟʘʧʘʩ ʭʦʜʫ ʝʢʩʮʝʥʪʨʠʯʥʦʛʦ ʢʫʣʘʯʢʘ 

ʥʘ ʟʥʦʰʝʥʥʷ, =Dh ʤʤ06...4,0 ; C  ï ʞʦʨʩʪʢʽʩʪʴ ʝʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ, 

ʤkHC /17000...10000= . 

ʄʘʪʝʨʽʘʣ ʝʢʩʮʝʥʪʨʠʢʘ: ʩʪʘʣʴ 40ʍ, 20ʍ, ʪʝʨʤʦʦʙʨʦʙʢʘ HRC 48é52 (ʜʦ 

ʛʣʠʙʠʥʠ 1...2 ʤʤ). 

ʗʢʱʦ ʢʫʪ ʧʦʚʦʨʦʪʫ ʝʢʩʮʝʥʪʨʠʢʘ ʦʙʤʝʞʝʥʠʡ  ű< 600. 

C

W
h ʛʘʨk +D+=d  

ʇʽʜʙʠʨʘʶʪʴ ʩʪʘʥʜʘʨʪʥʠʡ ʝʢʩʮʝʥʪʨʠʯʥʠʡ ʢʫʣʘʯʦʢ ʟ ʚʠʢʦʥʘʥʥʷʤ 

ʥʘʩʪʫʧʥʠʭ ʫʤʦʚ: 

maxWW¢  

maxkk hh ¢  

 ɺʠʟʥʘʯʘʶʪʴ ʜʦʚʞʠʥʫ ʨʫʢʦʷʪʢʠ ʝʢʩʮʝʥʪʨʠʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽʟ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʤʤ: 

max

max

ɿ

ʤʘʭ

FQ

Wʄ
L

Ö

Ö
² . 
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ɿʥʘʯʝʥʥ̫  Mmax ʠ F3max ʚʠʙʠʨʘʶʪʩɹʷ ʧʦ ʪʘʙʣʠʮ ̔5.5 ɻʆʉʊ 9061-68.  

ɼʣʷ ʧʨʠʚʦʜʽʚ ʟ ʨʫʯʥʠʤ ʧʨʠʚʦʜʦʤ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ Fɿmax ¢150 H ʠ 

80 ¢ L ¢ 320 ʤʤ. ɼʣʷ ʤʝʭʘʥʟ̔ʦʚʘʥʦʛʦ ʧʨʠʚʦʜʫ Lmax ¢100 ʤʤ. 

 

ʈʠʩ. 5.4. ʂʦʥʩʪʨʫʢʮʽʾ ʝʢʩʮʝʥʪʨʠʢʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ 

 

5.2.2. ʂʣʠʥʦʚʽ ʤʝʭʘʥʽʟʤʠ 

ʂʣʠʥʦʚʽ ʟʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ  ʟʥʘʡʰʣʠ ʫ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʷʭ (ɺʇ) 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʾʭ ʻ:  ʦʜʥʦ -, ʜʚʦʭ - ʽ ʪʨʴʦʭ-

ʩʢʦʩʽ ʢʣʠʥʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʦʙʫʤʦʚʣʝʥʦ ʧʨʦʩʪʦʪʦʶ ʡ 

ʢʦʤʧʘʢʪʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʾ, ʰʚʠʜʢʽʩʪʶ ʜʽʾ ʡ ʥʘʜʽʡʥʽʩʪʶ ʚ ʨʦʙʦʪʽ, ʟʨʫʯʥʽʩʪʶ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷʤ,  ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʾʭ ʷʢ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʽʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʟʘʢʨʽʧʣʶʚʘʥʫ ʜʝʪʘʣʴ, 

ʪʘʢ ʽ ʚ ʷʢʦʩʪʽ ʧʨʦʤʽʞʥʠʭ ʣʘʥʦʢ, ʥʘʧʨʠʢʣʘʜ, ʣʘʥʦʢ-ʧʽʜʩʠʣʶʚʘʯʽʚ ʚ ʽʥʰʠʭ 

ʟʘʪʠʩʢʥʠʭ ʧʨʠʩʪʨʦʷʭ.  

ɿʚʠʯʘʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʣʠʥʠ, ʱʦ ʩʘʤʦʛʘʣʴʤʫʶʪʴʩʷ. ʋʤʦʚʘ 

ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ ʦʜʥʦʩʢʦʩʦʛʦ ʢʣʠʥʘ  ʚʠʨʘʞʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ 

ja 2¢  

ʜʝ Ŭ - ʢʫʪ ʢʣʠʥʘ; ű - ʧʨʠʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ ʥʘ ʧʦʚʝʨʭʥʷʭ ʢʦʥʪʘʢʪʫ 

ʢʣʠʥʘ ʟʽ ʩʧʦʣʫʯʝʥʠʤʠ ʜʝʪʘʣʷʤʠ.  

ɼʣʷ ʢʣʠʥʘ ʟ ʪʝʨʪʷʤ ʪʽʣʴʢʠ ʥʘ ʧʦʭʠʣʽʡ ʧʦʚʝʨʭʥʽ ʫʤʦʚʘ 

ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ: Ŭ Ò ű 

ʟ ʪʝʨʪʷʤ ʥʘ ʜʚʦʭ ʧʦʚʝʨʭʥʷʭ: 



102 

 

21 jja +¢  

ʗʢʱʦ ʜʣʷ ʩʪʘʣʝʚʠʭ ʧʦʚʝʨʭʦʥʴ:  

101 ,tgf == j  ʪʦ  3451
¡= Aj . 

ɸʙʦ: 1501 ,tgf == j ; 3081

A=j . 

ʊʦʜʽ ʫʤʦʚʘ ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ ʜʣʷ ʢʣʠʥʘ ʟ ʪʝʨʪʷʤ ʥʘ ʜʚʦʭ ʧʦʚʝʨʭʥʷʭ: 

A11¢a ʧʨʠ f = 0,1  ʘʙʦ A17¢a  f = 0,15 [27]. 

ʜʣʷ ʢʣʠʥʘ ʟ ʪʝʨʪʷʤ ʪʽʣʴʢʠ ʥʘ ʧʦʭʠʣʽʡ ʧʦʚʝʨʭʥʽ: 345 ¡¢ Aa ʧʨʠ f = 0,1  ʘʙʦ 

038 ¡¢ Aa  f = 0,15. 

ʅʝʩʘʤʦʛʘʣʴʤʽʚʥʽ ʢʣʠʥʦʚʽ ʤʝʭʘʥʽʟʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʟʘʪʠʩʢʥʠʭ 

ʧʘʪʨʦʥʘʭ (ʮʘʥʛʦʚʠʭ ʪʘ ʚʣʘʩʥʝ ʢʣʠʥʦʚʠʭ). 

ʅʝʜʦʣʽʢʠ ʢʣʠʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ: ʟʦʩʝʨʝʜʞʝʥʠʡ ʭʘʨʘʢʪʝʨ ʧʨʠʢʣʘʜʝʥʥʷ 

ʟʫʩʠʣʣʷ, ʥʠʟʴʢʘ ʥʘʜʽʡʥʽʩʪʴ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʢʣʠʥʦʚʦʛʦ ʟôʻʜʥʘʥʥʷ 

ʪʘ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ. ɼʣʷ ʫʩʫʥʝʥʥʷ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʦʧʦʨʥʠʭ ʪʘ ʥʘʧʨʷʤʥʠʭ ʨʦʣʠʢʽʚ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʟʘʤʽʥʶʶʪʴ ʪʝʨʪʷʤ ʢʦʯʝʥʥʷ. 

ʂʣʠʥʦʚʽ ʤʝʭʘʥʽʟʤʠ ʜʦʟʚʦʣʷʶʪʴ: ʟʙʽʣʴʰʠʪʠ ʧʦʯʘʪʢʦʚʫ ʩʠʣʫ; ʟʤʽʥʠʪʠ 

ʥʘʧʨʷʤʦʢ ʜʽʾ ʩʠʣʠ; ʟʘʙʝʟʧʝʯʠʪʠ ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ (ʪʦʙʪʦ ʟʙʝʨʝʛʪʠ ʩʠʣʫ 

ʟʘʪʠʩʢʫ Q ʧʨʠ ʧʨʠʧʠʥʝʥʥʽ ʜʽʾ ʩʠʣʠ W).  

ʅʘʡʯʘʩʪʽʰʝ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ɺʇ ʟʘʩʪʦʩʦʚʫʶʪʴ:  

1. ʂʣʠʥʦʚʽ ʤʝʭʘʥʽʟʤʠ ʟ ʧʣʦʩʢʠʤ ʦʜʥʦʩʢʦʩʠʤ ʢʣʠʥʦʤ:  ʘ) ʙʝʟ ʨʦʣʠʢʽʚ 

(ʨʠʩ.5.5); ʙ) ʟ ʨʦʣʠʢʘʤʠ (ʨʠʩ.5.6) 

2. ɹʘʛʘʪʦʢʣʠʥʦʚʽ ʩʘʤʦʮʝʥʪʨʫʚʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. 
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ʈʠʩ.5.5. ʂʣʠʥʦʚʠʡ ʤʝʭʘʥʽʟʤ ʟ ʧʣʦʩʢʠʤ ʦʜʥʦʩʢʦʩʠʤ ʢʣʠʥʦʤ 

 

ʈʦʟʨʘʭʫʥʦʢ ʢʣʠʥʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟ ʦʜʥʦʩʢʦʩʠʤ ʢʣʠʥʦʤ 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʢʣʠʥʘ:    ʊʈp FPW 1+=  

ɼʝ ( )ja+Ö= tgQʈʨ ;        11 jtgQFʊʈ Ö= ; 

1jtgf =  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʥʘ ʧʦʭʠʣʽʡ ʧʣʦʱʠʥʽ ʢʣʠʥʘ; 

1jtgf =  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʥʘ ʦʧʦʨʥʽʡ ʧʣʦʱʠʥʽ ʢʣʠʥʘ; 

 

ʌʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ W, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʩʪʠ ʜʦ ʢʣʠʥʘ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ Q : 

( )[ ]1jja tgtgQW ++=       

ʌʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ  ʫ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʧʦʨʥʠʭ 

ʨʦʣʠʢʽʚ ʙʫʜʝ ʪʘʢʦʶ: 

      

ɼʝ   
D

df
arctgʇʈ

Ö
=j , 

D

df
arctgʇʈ

Ö
= 1

1j ;  f  ʽ 1f  - ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʥʘ 

ʦʩʷʭ ʨʦʣʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʥʘ ʧʦʭʠʣʽʡ ʽ ʦʧʦʨʥʠʭ ʧʣʦʱʠʥʘʭ; d , D  - ʚʽʜʧʦʚʽʜʥʦ 

ʜʽʘʤʝʪʨʠ ʦʩʽ ʽ ʨʦʣʠʢʘ (ʨʠʩ. 5.6). 

 

ʈʠʩ.5.6. ʂʣʠʥʦʚʠʡ ʤʝʭʘʥʽʟʤ ʟ ʦʧʦʨʥʠʤ  ʨʦʣʠʢʘʤʠ 
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ɽʬʝʢʪ ʦʜʥʦʩʢʦʩʦʛʦ ʢʣʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʣʠʥʦʚʦʤʫ ʧʘʪʨʦʥ,̔ 

ʢʫʣʘʯʢʠ ʷʢʦʛʦ ʧʝʨʝʤʽʱʫʁ ʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʟʫʥʘ ʽʟ ʢʣʠʥʦʚʠʤʠ ʧʘʟʘʤʠ. 

ʅʝʦʙʭʽʜʥʫ ʩʠʣʫ ʧʨʠʚʦʜʫ  ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʩʭʝʤʠ, 

ʚʚʘʞʘʶʯʠ, ʱʦ ʚʩʽ ʩʠʣʠ ʜʽʶʪʴ ʥʘ ʦʜʠʥ ʢʫʣʘʯʦʢ. 

       
ʈʠʩ. 5.7. ʂʦʨʧʫʩ ʧʘʪʨʦʥʫ 

 

ʈʠʩ.5.8 ʇʽʜʢʫʣʘʯʥʠʢ ʟʘʪʠʩʢʥʦʛʦ 

ʧʘʪʨʦʥʫ, ʜʦ ʷʢʦʛʦ ʢʨʽʧʠʪʴʩʷ 

ʟʘʪʠʩʢʥʠʡ ʢʫʣʘʯʦʢ 

 

ʈʠʩ. 5.9. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʢʣʠʥʦʚʦʛʦ ʟʘʪʠʩʢʥʦʛʦ ʧʘʪʨʦʥʘ 
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ʇʨʠ ʨʫʩʽ ʢʣʠʥʦʚʦʾ ʚʪʫʣʢʠ ʚ ʥʘʧʨʷʤʢʫ ʜʽʾ ʩʠʣʠ ʪʷʛʠ W ʥʘ ʧʦʭʠʣʽʡ 

ʧʦʚʝʨʭʥʽ ʢʫʣʘʯʢʘ ʚʠʥʠʢʘʻ ʩʠʣʘ N, ʚʝʨʪʠʢʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʷʢʦʾ 1N  ʧʦʚʠʥʥʘ 

ʚʨʽʚʥʦʚʘʞʫʚʘʪʠ ʩʠʣʫ Q ʽ ʩʠʣʠ ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʥʘʧʨʷʤʥʠʭ ʢʫʣʘʯʢʘ ʧʽʜ 

ʜʽʻʶ ʧʘʨ ʩʠʣ 1Q, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʢʦʩʫ ʢʫʣʘʯʢʽʚ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʘ 

ʩʢʣʘʜʦʚʘ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʩʠʣʽ ʪʷʛʠ W. ʇʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʚʪʨʘʪ ʥʘ ʪʝʨʪʷ, 

ʧʦʪʨʽʙʥʘ ʩʠʣʘ ʪʷʛʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʠʨʘʟʫ: 

 tg a QW Ö=  

ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʪʝʨʪʷ ʚʝʢʪʦʨ ʩʠʣʠ N ʚʽʜʭʠʣʷʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʢʫʪʘ ʪʝʨʪʷ 

j, ʘ ʩʠʣʘ Q ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʩʠʣ ʪʝʨʪʷ ʚ ʥʘʧʨʷʤʥʠʭ ʜʣʷ ʢʫʣʘʯʢʽʚ ʚʽʜ 

ʩʠʣ 
1

N. ʇʨʠ ʮʴʦʤʫ ʩʠʣʘ ʪʷʛʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 

)(1 ja+= tgQW  

ʇʽʜ ʜʽʻʶ ʩʠʣʠ 1Q  ʩʫʤʘʨʥʘ ʩʠʣʘ ʪʝʨʪʷ ʚʽʜ ʧʘʨʠ ʩʠʣ 
1

N  ʙʫʜʝ: 

1

1

11 32 f
l

l
QfNFʪʨ ==  

ʆʩʢʽʣʴʢʠ ʩʠʣʘ ʟʘʪʠʩʢʫ   

Df

d
z

PW
Ö

=  

 ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʦʶ, ʪʦ ʚʦʥʘ ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ ʨʽʟʥʠʮʽ   

1

1

11 3 f
l

l
Q QQ -= ,  

ʪʦʙʪʦ 

),31( 1

1

1 f
l

l
QQ -=  

ʟʚʽʜʢʠ 

.

)31(31 1

1

1

1

1

f
l

l
fD

d
P

f
l

l

Q
Q z

-

=

-

=  
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ʆʪʞʝ, ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ  ʪʷʛʠ ʧʨʠʚʦʜʫ ʧʨʠʡʤʝ ʚʠʛʣʷʜ: 

.

)31(

)(

1

1

Dff
l

l

tgd
PW z

Ö-

¡+Ö
=

ra  

ʇʦʪʫʞʥʽʩʪʴ ʜʚʠʛʫʥʘ ʧʨʠʚʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʩʠʣʠ ʪʷʛʠ, 

ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ ʪʘ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ 

ʧʝʨʝʜʘʚʘʣʴʥʦ - ʧʽʜʩʠʣʶʶʯʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦ ʩʣʫʞʠʪʴ ʜʣʷ ʟʚ'ʷʟʢʫ ʜʚʠʛʫʥʘ ʟ 

ʪʷʛʦʶ ʧʨʠʚʦʜʫ.  

ʋ ʜʦʜʘʪʦʢʫ ɺ ʥʘʚʝʜʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʪʠʩʢʥʠʭ ʧʘʪʨʦʥʽʚ. 

ʈʦʟʨʘʭʫʥʦʢ ʢʣʠʥʦʧʣʫʥʞʝʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʣʠʥʦʧʣʫʥʞʝʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟ ʢʦʥʩʦʣʴʥʠʤ 

ʧʣʫʥʞʝʨʦʤ (ʨʠʩ.5.10) ʩʠʣʘ, ʷʢʫ ʪʨʝʙʘ ʧʨʠʢʣʘʩʪʠ ʜʦ ʢʣʠʥʘ (W), ʱʦʙ  ʩʪʚʦʨʠʪʠ 

ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ ʟʘʪʠʩʢʫ Q, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

 

ʈʠʩ.5.10. ʉʭʝʤʘ ʢʣʠʥʦʧʣʫʥʞʝʨʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟ ʢʦʥʩʦʣʴʥʠʤ ʧʣʫʥʞʝʨʦʤ 
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ʈʠʩ.5.11. ʉʭʝʤʘ ʢʣʠʥʦʧʣʫʥʞʝʨʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʟ 2-ʭ ʦʧʦʨʥʠʤ ʧʣʫʥʞʝʨʦʤ  

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʢʣʠʥʦʧʣʫʥʞʝʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟ 2-ʭ ʦʧʦʨʥʠʤ  

ʧʣʫʥʞʝʨʦʤ (ʨʠʩ.5.11) ʩʠʣʘ W, ʷʢʫ ʪʨʝʙʘ ʧʨʠʢʣʘʩʪʠ ʜʦ ʢʣʠʥʘ, ʱʦʙ  ʩʪʚʦʨʠʪʠ 

ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ ʟʘʪʠʩʢʫ Q, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

  

ʜʝ f tg =j   ; 11 f tg =j  ; 22 f tg =j - ʢʦʝʬʽʮʽʻʥʪʠ ʪʝʨʪʷ ʥʘ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʦʚʝʨʭʥʷʭ ʢʣʠʥʘ ʽ ʧʣʫʥʞʝʨʘ. 

ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʢʣʠʥʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ: 

1. ɺʠʭʽʜʥʽ ʜʘʥʽ: ʩʠʣʘ ʟʘʪʠʩʢʫ Q ʽ ʜʦʧʫʩʢ ŭ ʥʘ ʟʘʢʨʽʧʣʶʚʘʥʠʡ ʨʦʟʤʽʨ. 

2. ɺʠʙʽʨ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ ʢʣʠʥʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʽ ʚʠʟʥʘʯʝʥʥʷ ʢʫʪʘ Ŭ. 

3. ɺʠʟʥʘʯʝʥʥʷ ʭʦʜʫ ʧʣʫʥʞʝʨʘ ʘʙʦ ʟʘʪʠʩʢʥʦʛʦ ʝʣʝʤʝʥʪʘ 

j

Q
H ʠʟʥʛʘʨʇ +D+D+=d  

ɼʝ dï ʜʦʧʫʩʢʥʘ ʨʦʟʤʽʨ ʧʦʚʝʨʭʥʽ ʟʘʪʠʩʢʫ, ʤʤ; 4,0...2,0=Dʛʘʨ ʤʤ - 

ʛʘʨʘʥʪʦʚʘʥʠʡ ʟʘʟʦʨ ʤʽʞ ʧʦʚʝʨʭʥʝʶ ʧʣʫʥʞʝʨʘ ʽ ʟʘʛʦʪʦʚʢʠ; ʠʟʥD 5,0...2,0=  ʤʤ - 

ʟʘʧʘʩ ʥʘ ʟʥʦʰʝʥʥʷ ʟʘʪʠʩʢʥʠʭ ʽ ʫʩʪʘʥʦʚʦʯʥʠʭ ʝʣʝʤʝʥʪʽʚ;  

( ) MkHJ /1025...20 3Ö= - ʦʨʽʻʥʪʦʚʥʘ ʞʦʨʩʪʢʽʩʪʴ ʤʝʭʘʥʽʟʤʫ. 
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4. ɺʠʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʢʣʠʥʘ: 

actgHL ʇʂʃ Ö=  

5. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ  ʩʠʣʠ   W ʧʨʠʚʦʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʡʥʷʪʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʤʝʭʘʥʽʟʤʫ. 

 

5.2.3.  ɻʚʠʥʪʦʚ ̔ʤʝʭʘʥʽʟʤʠ 

ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʨʫʯʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʦʢ ʚ ʤʘʣʦʩʝʨʽʡʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. 

 

ʈʠʩ. 5.12.ʂʦʥʩʪʨʫʢʮʽʾ ʛʚʠʥʪʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ [10]: ʘ) ʟ̔ 

ʩʬʝʨʠʯʥʠʤ ʪʦʨʮʝʤ; ʙ) ʟ ʧʣʦʩʢʠʤ ʪʦʨʮʝʤ; ʚ) ʟ̔ ʩʬʝʨʠʯʥʠʤ ʪʦʨʮʝʤ, ʱʦ 

ʚʧʠʨʘʪ̒ʴʩʷ ʚ ʢʦʥʫʩʥʝ ʛʥʽʟʜʦ ʟʘʪʠʩʢʥʦʛʦ ʙʘʰʤʘʢʘ, 1) ʛʚʠʥʪ, 2) ʨʫʢʦʷʪʢʘ  

ʇʝʨʝʚʘʛʠ ʛʚʠʥʪʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ:  

1. ʇʨʦʩʪʦʪʘ, ʢʦʤʧʘʢʪʥʽʩʪʴ.  

2. ʄʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʚʫʟʣʠ.  

3. ɿʨʫʯʥʽʩʪʴ ʫ ʥʘʣʘʛʦʜʞʝʥʥʽ.  

4. ʄʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ ʩʠʣʫ ʟʘʪʠʩʢʫ ʧʨʠ ʤʘʣʦʤʫ ʟʫʩʠʣʣʽ ʥʘ 

ʧʨʠʚʦʜʽ.  

5. ɿʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ. 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʩʠʩʪʝʤʠ ʜʝʪʘʣʝʡ ʛʚʠʥʪʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ: 
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ʄ1=ʄ2 + ʄ3 

ʜʝ ʄ1- ʤʦʤʝʥʪ ʥʘ ʢʣʶʯʽ, ʄ2 ïʤʦʤʝʥʪ ʩʠʣ ʪʝʨʥʪʷ ʚ  ʨʽʟʴʙʦʚʦʤʫ ʟ'ʻʜʥʘʥʥʽ,  

ʄ3- ʤʦʤʝʥʪ ʩʠʣʠ ʪʝʨʪʷ ʥʘ ʦʧʦʨʥʽʡ ʧʦʚʝʨʭʥʽ ʛʘʡʢʠ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʚʠʥʪʦʚʦʾ ʧʘʨʠ ʟʫʩʠʣʣʷ ʨʦʙʽʪʥʠʢʘ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʢʣʘʩʪʠ ʜʦ ʨʫʢʦʷʪʢʠ ʢʣʶʯʘ ʈ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ Q, ʤʦʞʥʘ 

ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

( ) ù
ú

ø
é
ê

è

-

-
³++= f

dD

dD
tg

d

l
QP ʧʨ

cp

22

33

3

1

2

1
ja , 

ʜʝ l - ʚʠʣʽʪ ʢʣʶʯʘ; 
cpd - ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʨʽʟʴʙʠ; a- ʢʫʪ ʧʽʜʡʦʤʫ ʨʽʟʴʙʠ 

(2õ3Ü); ʧʨj - ʧʨʠʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ ʚ ʨʽʟʴʙʦʚʽʡ ʧʘʨʽ; f ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ 

ʢʦʚʟʘʥʥʷ; A60cos

f
arctgʧʨ=j , D  ʽ d ʟʦʚʥʽʰʥʽʡ ʽ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨʠ ʦʧʦʨʥʦʾ 

ʧʣʦʩʢʦʾ ʰʘʡʙʠ ʯʠ ʢʽʣʴʮʝʚʦʾ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ (ʨʠʩ.5.13.ʚ).  

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʚʠʥʪʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʤʦʞʣʠʚʽ ʪʘʢʦʞ ʽʥʰʽ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ (ʨʠʩ.5.13ʘ,ʙ). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʦʨʤʠ ʧʦʚʝʨʭʦʥʴ ʢʦʥʪʘʢʪʫ ʙʫʜʫʪʴ 

ʟʤʽʥʶʚʘʪʠʩʴ ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʦʤʝʥʪʽʚ ʪʝʨʪʷ ʪʘ ʚʝʣʠʯʠʥʠ ʤʦʤʝʥʪʽʚ. 

 ɼʣʷ ʩʭʝʤ ʢʦʥʪʘʢʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ. 5.13 ʤʦʤʝʥʪʠ ʙʫʜʫʪʴ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʦʤʝʥʪʫ ʪʝʨʪʷ, ʱʦ ʜʽʻ 

ʥʘ ʢʽʣʴʮʝʚʽʡ ʧʦʚʝʨʭʥʽ (ʨʠʩ.5.13, ʚ):  

ù
ú

ø
é
ê

è

-

-
Ö=

22

33

3

1

dD

dD
fQʄʪʨ      

ʊʦʜʽ: ʜʣʷ ʩʭʝʤʠ ʨʠʩ.5.13ʘ   -  ;0ºʪʨʄ  ʦʩʢʽʣʴʢʠ d=0 , ʘ   ;0ºD   

ʜʣʷ ʩʭʝʤʠ ʨʠʩ.5.13ʙ   -  DfWʄʪʨ ÖÖ=
3

1
  ʦʩʢʽʣʴʢʠ d=0 , ʘ   ;0̧D  

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʫʩʠʣʣʷ ʈ 

ʨʦʙʽʪʥʠʢʘ ʥʘ ʨʫʢʦʷʪʮʽ ʢʣʶʯʘ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ: 
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ʘ) ʙ) ʚ) 

ʈʠʩ.5.13. ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ  ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫ ʛʚʠʥʪʘ ʥʘ 

ʧʦʚʝʨʭʥʽ ʟʘʪʠʩʢʫ ʧʨʠ  ʚʠʜʘʭ ʢʦʥʪʘʢʪʫ: ʘ) ʪʦʯʢʦʚʠʡ, ʙ) ʧʣʷʤʘ, ʚ) ʢʽʣʴʮʝʚʠʡ 

( ) ù
ú

ø
é
ê

è
++= ʪʨʧʨ

cp
ʄtg

d
Q

l
P ja

2

1
    

ɼʝ Mʊʈ. ï ʤʦʤʝʥʪ ʪʝʨʪʷ ʤʽʞ ʪʦʨʮʝʤ ʛʚʠʥʪʘ ʯʠ ʛʘʡʢʠ ʪʘ  ʟʘʛʦʪʦʚʢʦʶ. 

;0ºʪʨʄ                    DfW
ʪʨ
ʄ ÖÖ=

3

1
 

 

ʈʠʩ.5.14. ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʬʦʨʤʠ ʧʦʚʝʨʭʦʥʴ ʢʦʥʪʘʢʪʫ ʤʽʞ 

ʪʦʨʮʝʤ ʛʚʠʥʪʘ ʯʠ ʛʘʡʢʠ  ̔ ʟʘʛʦʪʦʚʢʦʶ [26] 

 

ʈʦʟʨʘʭʫʥʦʢ ʛʚʠʥʪʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ɺʠʭʽʜʥʽ ʜʘʥʽ: ʥʝʦʙʭʽʜʥʝ ʟʫʩʠʣʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ Q. 
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ʇʦ ʩʠʣʽ ʟʘʪʠʩʢʫ Q  ʟʘ ʪʘʙʣʠʮʷʤʠ [29], ʚʠʙʠʨʘʻʤʦ ʧʘʨʘʤʝʪʨʠ ʨʽʟʴʙʠ D, 

Dcp, ʩʠʣʫ ʥʘ ʨʫʢʦʷʪʮ ̔ʢʣʶʯʘ P. 

ɺʠʟʥʘʯʘʻʤʦ ʢʫʪ ʧʽʜʡʦʤʫ ʨʽʟʴʙʠ: 

d

t
arctg

p
a=  

ʪʘ ʧʨʠʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ: 

'

cos

,
arctg 406

10 0==
b

j  (ʤʝʪʨʠʯʥʘ ʨʽʟʴʙʘ);    
2

60A
=b  

ɺʠʭʦʜʷʯʠ ʟ ʫʤʦʚ ʟʘʢʨʽʧʣʝʥʥʷ ʜʝʪʘʣʽ, ʚʠʟʥʘʯʘʻʤʦ ʬʦʨʤʫ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ ʟʘʪʠʩʢʥʦʛʦ ʛʚʠʥʪʘ.  

ɿʘ ʚʽʜʦʤʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʽʟʴʙʠ Dʩʨ ʪʘ ʩʠʣʠ ʈ ʚʠʙʠʨʘʻʤʦ ʩʪʘʥʜʘʨʪʥʠʡ 

ʛʚʠʥʪ. ɿʘ ʜʦʧʫʩʪʠʤʦʶ ʚʝʣʠʯʠʥʦʶ ʤʦʤʝʥʪʫ ʟʘʢʨʽʧʣʝʥʥʷ ʧʝʨʝʚʽʨʷʻʤʦ 

ʩʪʘʥʜʘʨʪʥʫ ʛʦʣʦʚʢʫ ʛʚʠʥʪʘ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʝʨʛʦʥʦʤʽʢʠ.  

ɺʠʟʥʘʯʘʻʤʦ ʧʣʝʯʝ ʨʫʢʦʷʪʢʠ (ʜʦʚʞʠʥʫ):  

)(
196...147

ʤʤ
M

L=  

 

5.2.4.  ʂʦʥʩʪʨʫʶʚʘʥʥʷ  ʽ ʨʦʟʨʘʭʫʥʦʢ  ʢʣʠʥʦʚʠʭ ʮʘʥʛʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʎʘʥʛʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʨʦʟʨʽʟʥʽ ʧʨʫʞʥʽ ʛʽʣʴʟʠ ʟ ʢʦʥʽʯʥʦʶ ʨʦʙʦʯʦʶ 

ʧʦʚʝʨʭʥʝʶ, ʤʘʪʝʨʽʘʣ ʷʢʠʭ ʧʨʘʮʶʻ ʘʙʦ ʥʘ ʨʦʟʪʷʛʥʝʥʥʷ, ʘʙʦ ʥʘ ʩʪʠʩʢ. ʂʫʪ 

ʢʦʥʫʩʘ ʮʘʥʛʠ - 30é 40Á. ʎʘʥʛʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚ ʤʝʞʘʭ 

0,02-0,05 ʤʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʘʟʫʚʘʥʥʷ ʪʘ ʟʘʪʠʩʢʫ ʧʨʫʪʢʦʚʠʭ ʪʘ 

ʰʪʫʯʥʠʭ ʟʘʛʦʪʦʚʦʢ ʥʘ ʚʝʨʩʪʘʪʘʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʰʧʠʥʜʝʣʽ ʪʘ ʫ ɺʇ. 

ʇʝʨʝʚʘʛʠ: ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʚʠʩʦʢʘ 

ʪʦʯʥʽʩʪʴ ʮʝʥʪʨʫʚʘʥʥʷ. 
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ʈʠʩ.5.15.  ʂʨʝʩʣʝʥʥʷ ʧʦʜʘʶʯʦʾ ʪʘ ʟʘʪʠʩʢʥʦʾ ʮʘʥʛ ʘʚʪʦʤʘʪʘ 1ɹ265ʅ-6ʂ 

 

ʅʝʜʦʣʽʢʠ: ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʚʽʜʭʠʣʝʥʥʷ (ʜʦ 0,3 ʤʤ) ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʜʽʘʤʝʪʨʘ ʟʘʛʦʪʦʚʢʠ, ʱʦ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʢʦʤʧʣʝʢʪʫ ʮʘʥʛ ʥʘ ʚʝʩʴ ʜʽʘʧʘʟʦʥ 

ʟʘʛʦʪʦʚʦʢ ʚʝʨʩʪʘʪʘ, ʥʝʚʠʩʦʢʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. 

ʇʨʠ ʟʘʢʨʽʧʣʝʥʥʽ ʟʫʩʠʣʣʷ ʪʷʛʠ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʩʪʚʦʨʝʥʥʷ ʟʫʩʠʣʴ 

ʟʘʪʠʩʢʫ ʽ ʧʨʫʞʥʫ ʜʝʬʦʨʤʘʮʽʶ ʧʝʣʶʩʪʦʢ ʮʘʥʛʠ. 

    

ʈʠʩ.5.16. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟʘʪʠʩʢʥʠʭ ʮʘʥʛ ʜʣʷ ʧʨʫʪʢʦʚʠʭ ʟʘʛʦʪʦʚʦʢ 
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ɺʝʣʠʯʠʥʘ ʟʫʩʠʣʴ ʟʘʪʠʩʢʫ ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʚ 

ʮʘʥʟʽ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʬʦʨʤʫʣʦʶ: 

2

02

2

1

P
r

M

f

k
Q +Ö=  

ʜʝ r - ʨʘʜʽʫʩ ʙʘʟʦʚʦʾ ʧʦʚʝʨʭʥʽ ʟʘʛʦʪʦʚʢʠ ʚ ʤʤ; 

ʄ - ʤʦʤʝʥʪ ʩʠʣ ʨʽʟʘʥʥʷ, ʱʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʮʘʥʛʦʚʠʤ ʧʨʠʩʪʨʦʻʤ, ʚ ʅĿʤʤ; 

ʈʦ - ʦʩʴʦʚʘ ʩʠʣʘ, ʱʦ ʟʩʫʚʘʻ ʟʘʛʦʪʦʚʢʫ, ʚ ʅ; 

f1 - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ ʟʘʛʦʪʦʚʢʦʶ ʽ ʮʘʥʛʦʶ; 

k - ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ. 

ʉʠʣʫ ʧʨʫʞʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʾ ʧʝʣʶʩʪʦʢ ʮʘʥʛʠ ʟʥʘʭʦʜʷʪʴ ʷʢ ʜʣʷ ʢʦʥʩʦʣʴʥʦ 

ʟʘʢʨʽʧʣʝʥʦʾ ʙʘʣʢʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

n
l

yJE
Q Ö

ÖÖÖ
=

31

3
 

ʜʝ ɽ - ʤʦʜʫʣʴ ʤʘʪʝʨʘ̔ʣʫ ʮʘʥʛʠ, ʚ ʤʇʘ, 

J - ʤʦʤʝʥʪ ʥ̔ʝʨʮʽʾ ʩʝʢʪʦʨʘ ʪʦʥʢʦʛʦ ʢʣ̔ʴʮ̫, l- ʜʦʚʞʠʥʘ ʧʝʣʶʩʪʢʠ ʚʽʜ ʤʽʩʮʷ 

ʟʘʢʨʽʧʣʝʥʷ ʜʦ ʩʝʨʝʜʠʥʠ ʢʦʥʫʩʘ ʮʘʥʛʠ ʚ ʤʤ, n - ʯʠʩʣʦ ʧʝʣʶʩʪʦʢ ʮʘʥʛʠ, ʫ - 

ʩʪʨʽʣʘ ʧʨʦʛʠʥʫ ʧʝʣʶʩʪʢʠ ʮʘʥʛʠ ʚ ʤʤ, ʱʦ ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ ʜʽʘʤʝʪʨʘʣʴʥʦʛʦ 

ʟʘʟʦʨʫ ʤʽʞ ʟʘʛʦʪʦʚʢʦʶ ʪʘ ʮʘʥʛʦʶ. 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʧʝʣʶʩʪʢʠ ʮʘʥʛʠ ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

])[
sin2

cossin(
8

4

1

1

2
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3

ʤʤ
a
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aaa

D
J

Ö
-Ö+Ö

Ö
=

d
, 

ʜʝ D - ʟʦʚʥʽʰʥʽʡ ʜʽʘʤʝʪʨ ʧʝʣʶʩʪʢʠ ʚ ʤʤ, 

ŭ - ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʧʝʣʶʩʪʢʠ ʚ ʤʤ, 

Ŭ1 - ʧʦʣʦʚʠʥʘ ʢʫʪʘ ʩʝʢʪʦʨʘ ʧʝʣʶʩʪʢʠ ʮʘʥʛʠ, 

ɿʥʘʶʯʠ ʚʝʣʠʯʠʥʠ ʮʠʭ ʩʠʣ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʠʣʫ ʟʘʪʷʞʢʠ ʮʘʥʛʠ ʟʘ 

ʥʘʩʪʫʧʥʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

- ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʦʩʴʦʚʦʛʦ ʫʧʦʨʫ, ʷʢʠʡ ʫʪʨʠʤʫʻ ʟʘʛʦʪʦʚʢʫ ʚʽʜ ʦʩʴʦʚʦʛʦ 

ʟʩʫʚʫ 
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W = (Q + Q1) Ö tg(Ŭ +f) 

ʜʝ W - ʩʠʣʘ ʟʘʪʷʛʫʚʘʥʥʷ ʮʘʥʛʠ ʚ ʅ, Q - ʩʠʣʘ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ ʚ ʅ, Q1 - 

ʩʠʣʘ ʧʨʫʞʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʝʣʶʩʪʦʢ ʮʘʥʛʘ ʚ ʅ, 2Ŭ - ʢʫʪ ʧʨʠ ʚʝʨʰʠʥʽ ʢʦʥʫʩʘ 

ʮʘʥʛʠ, ű ï ʧʨʠʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ ʤʽʞ ʮʘʥʛʦʶ ʧʦ ʢʦʥʽʯʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʢʦʨʧʫʩʦʤ 

ʘʙʦ ʚʪʫʣʢʦʶ, 

- ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʦʩʴʦʚʦʛʦ ʫʧʦʨʫ ʚʠʥʠʢʘʻ ʩʠʣʘ ʪʝʨʪʷ ʤʽʞ ʛʫʙʢʘʤʠ 

ʮʘʥʛʠ ʽ ʟʘʛʦʪʦʚʢʦ,ʁ ʪʦʜʽ 

W= (Q + Q1)Ö[ tg(Ŭ+f)+tgf1]  

ʜʝ ʧʦʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʽ ʞ, ʱʦ  ̔ʫ ʥʘʚʝʜʝʥʽʡ ʚʠʱʝ ʬʦʨʤʫʣ,̔ ű1 - ʢʫʪ 

ʪʝʨʪʷ ʤʽʞ ʛʫʙʢʘʤʠ ʮʘʥʛʠ ʽ ʟʘʛʦʪʦʚʢʠ. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʽʜʨʘʭʫʥʢʫ ʩʠʣʠ ʧʨʫʞʥʦʾ ʜʝʬʦʨʤʘʮʽʾ ʧʝʣʶʩʪʦʢ ʮʘʥʛʠ 

ʚ ʪʠʧʦʚʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘʩʪʫʧʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ 

(ʧʨʠ ɽ = 22000 ʄʇʘ ʪʘ ŭ = D/2 ): 

ʜʣʷ ʪʨʴʦʭʧʝʣʶʩʪʢʦʚʦʾ ʮʘʥʛʠ: 

3

3

1 600
l

D
Q

dÖÖD
Ö= , 

ʜʣʷ ʯʦʪʠʨʴʦʭʧʝʣʶʩʪʢʦʚʦʾ ʮʘʥʛʠ: 

3

3

1 200
l

D
Q

dÖÖD
Ö= , 

ʜʝ D - ʜʽʘʤʝʪʨʘʣʴʥʠʡ ʟʘʟʦʨ ʤʽʞ ʧʝʣʶʩʪʢʦʶ  ʮʘʥʛʠ ʽ ʟʘʛʦʪʦʚʢʦʶ ʚ ʤʤ. 

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧʝʨʝʚʽʨʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʣʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʮʘʥʛʦʚʦʛʦ ʟʘʪʠʩʢʫ, ʟʥʘʶʯʠ ʩʠʣʫ ʟʘʪʷʞʢʠ ʮʘʥʛʠ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʪʚʦʨʶʚʘʥʫ 

ʩʠʣʫ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

- ʙʝʟ ʦʩʴʦʚʦʛʦ ʫʧʦʨʫ: 

1
)(

Q
atg

W
Q -

+
=

j
 

- ʧʨʠ ʥʘʷʚʥʦʩʪʽ  ʦʩɹʦʚʦʛʦ ʫʧʦʨʫ: 
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1

1)(
Q

tgatg

W
Q -

++
=

jj
 

ɿʥʘʡʜʝʥʝ ʟʥʘʯʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʪʨʽʙʥʠʤ ʟʫʩʠʣʣʷʤ 

ʟʘʪʠʩʢʫ ʧʨʠ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʨʽʟʘʥʥʷ. ʗʢʱʦ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʙʽʣʴʰʝ 

ʘʙʦ ʜʦʨʽʚʥʶʻ ʥʝʦʙʭʽʜʥʦʤʫ ʟʫʩʠʣʣʶ, ʪʦ ʥʘʷʚʥʠʡ ʮʘʥʛʦʚʠʡ ʟʘʪʠʩʢ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʠʡ ʫ ʜʘʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ. ʗʢʱʦ ʞ ʥʝʨʽʚʥʽʩʪʴ ʥʝ 

ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʥʝʦʙʭʽʜʥʦ ʟʤʽʥʠʪʠ ʨʝʞʠʤʠ ʨʽʟʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ ʽ, 

ʧʨʠ ʥʦʚʠʭ ʨʝʞʠʤʘʭ, ʟʥʦʚʫ ʧʽʜʨʘʭʫʚʘʪʠ ʧʦʪʨʽʙʥʫ ʩʠʣʫ ʟʘʪʠʩʢʫ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʫ ʮʘʥʛʦʚʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʨʦʟʪʠʩʢʥʠʭ 

ʦʧʨʘʚʦʢ ʘʙʦ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʮʘʥʛʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ [3, 

18, 29]. 

ʋ [10] ʨʦʟʛʣʷʥʫʪʽ ʪʘʢʦʞ ʧʠʪʘʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʮʘʥʛʦʚʠʭ ʟʘʪʠʩʢʘʯʽʚ, 

ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʮʘʥʛʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ 

ʧʠʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʘʥʛ ʽ ʾʭ ʢʦʥʪʨʦʣʶ. 

ʎʘʥʛʦʚʽ ʟʘʪʠʩʢʥʽ ʧʨʠʩʪʨʦʾ ʯʘʩʪʦ ʤʘʶʪʴ ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʧʨʠʚʽʜ 

(ʧʥʝʚʤʘʪʠʯʥʠʡ, ʛʽʜʨʘʚʣʽʯʥʠʡ ʪʘ ʽʥ.)  ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦ ʩʠʣ ̔ʟʘʪʠʩʢʫ ʮʘʥʛʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʽ ʧʨʠʚʦʜʠ ʘʙʦ ʨʽʟʴʙʦʚʽ ʩʠʣʦʚʽ ʤʝʭʘʥʽʟʤʠ. 

.             

ʈʠʩ. 5.17.ʎʘʥʛʦʚʠʡ ʧʘʪʨʦʥ ʜʣʷ ʰʪʫʯʥʠʭ ʟʘʛʦʪʦʚʦʢ 

 

 



116 

 

5.2.5.  ʐʘʨʥʽʨʥʦ-ʚʘʞʽʣʴʥ ̔ʤʝʭʘʥʽʟʤʠ 

ʐʘʨʥʽʨʥʦ - ʚʘʞʽʣʴʥʽ ʤʝʭʘʥʽʟʤʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ 

ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦʪʨʽʙʥʘ ʚʝʣʠʢʘ ʩʠʣʘ. ɺʦʥʠ ʟʜʘʪʥʽ ʟʙʽʣʴʰʫʚʘʪʠ 

ʩʠʣʫ, ʩʪʚʦʨʶʚʘʥʫ ʥʘ ʰʪʦʢʫ ʧʨʠʚʦʜʫ, ʚ ʢʽʣʴʢʘ ʨʘʟʽʚ (ʙʽʣʴʰʝ ʥʽʞ ʫ 3 ʨʘʟʠ). 

ʇʝʨʝʚʘʛʠ:  

- ʧʨʦʩʪʦʪʘ ʢʦʥʩʪʨʫʢʮʽʾ;  

- ʚʠʛʨʘʰ ʫ ʩʠʣʽ ʘʙʦ ʧʝʨʝʤʽʱʝʥʥʽ;  

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʢʣʘʜʝʥʥʷ ʟʫʩʠʣʣʷ ʟʘʪʠʩʢʫ ʫ ʚʘʞʢʦʜʦʩʪʫʧʥʦʤʫ ʤʽʩʮʽ;  

- ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʴ, ʟʨʫʯʥʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ;  

- ʚʝʣʠʢʠʡ ʭʽʜ ʟʘʪʠʩʢʥʦʛʦ ʝʣʝʤʝʥʪʫ.  

ʅʝʜʦʣʽʢʠ:  

- ʚʽʜʩʫʪʥʻ ʩʘʤʦʛʘʣʴʤʫʚʘʥʥʷ;  

- ʩʢʣʘʜʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʪʦʥʢʦʩʪʽʥʥʠʭ ʟʘʛʦʪʦʚʦʢ ʪʘ ʟʘʛʦʪʦʚʦʢ ʽʟ 

ʟʥʠʞʝʥʦʶ ʞʦʨʩʪʢʽʩʪʶ.  

ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʯʠʩʪʦ ʚʘʞʽʣʴʥʽ ʤʝʭʘʥʽʟʤʠ. ʆʩʥʦʚʥʽ ʜʝʪʘʣʽ 

ʚʘʞʽʣʴʥʦʛʦ ʟʘʪʠʩʢʥʦʛʦ ʤʝʭʘʥʽʟʤʫ: 1. ɺʘʞʝʣʽ. 2. ɺʽʩʴ. 3. ʆʧʦʨʠ. 

ʆʩʥʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʘʞʽʣʴʥʠʭ  ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʋ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʷʭ  ʰʠʨʦʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʧʨʠʭʚʘʪʠ (ʜʠʚ. 

ʩʭʝʤʫ), ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʦʜʥʦ-ʘʙʦ ʜʚʦʧʣʝʯʽ ʚʘʞʝʣʽ, ʱʦ ʧʨʠʚʦʜʷʪʴʩʷ ʚ 

ʜʽʶ ʩʠʣʦʶ, ʷʢʘ ʩʪʚʦʨʶʻʪʴʩʷ ʛʚʠʥʪʦʤ, ʛʘʡʢʦʶ ʘʙʦ ʝʢʩʮʝʥʪʨʠʢʦʤ. ɿʘʪʠʩʢʥʽ 

ʧʨʠʭʚʘʪʠ ʤʦʞʥʘ ʦʙ'ʻʜʥʫʚʘʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʢʨʽʧʣʶʚʘʪʠ ʟʘʛʦʪʦʚʢʫ ʫ ʢʽʣʴʢʦʭ 

ʤʽʩʮʷʭ ʘʙʦ ʱʦʙ ʟʘʢʨʽʧʣʶʚʘʪʠ ʢʽʣʴʢʘ ʟʘʛʦʪʦʚʦʢ. 

ʅʘ ʨʠʩ. 5.18 ʥʘʚʝʜʝʥʽ ʚʠʜʠ ʚʘʞʣ̔ɹ ʥʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ . ʋʤʦʚʥʽ 

ʧʦʟʥʘʯʝʥʥʷ: W ï ʚʠʭʽʜʥʘ ʩʠʣʘ; Q ï ʩʠʣʘ ʟʘʪʠʩʢʫ; R ï ʨʝʘʢʮʽʷ ʚ ʦʧʦʨʽ ʚʘʞʝʣʷ; r 

ï ʨʘʜʽʫʩ ʦʩʽ ʚʘʞʝʣʷ; l, L  ï ʧʣʝʯʽ ʚʘʞʝʣʽʚ; f ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. ɺʠʛʦʪʦʚʣʷʶʪʴ 

ʚʘʞʝʣʽ ʽ ʧʨʠʭʚʘʪʠ ʟ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʡ ɻʆʉʊ 1050-78 ʘʙʦ ʟʽ ʉʪʘʣ ̔20, 35, 

45 ʟ ʮʝʤʝʥʪʘʮʽʻʶ ʥʘ ʛʣʠʙʠʥʫ 2 ʤʤ; HRC 54...60 ï ʤʘʣʦʚʫʛʣʝʮʝʚ ̔ʩʪʘʣʽ; HRC 

40...45 ï ʩʝʨʝʜʥʴʦʚʫʛʣʝʮʝʚ ̔ʩʪʘʣʽ. ʂʦʥʩʪʨʫʢʮʽʾ ʝʣʝʤʝʥʪʽʚ ʧʨʠʭʚʘʪʽʚ ʽ ʚʘʞʝʣʽʚ 

ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ.  
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ʇʦʨʽʚʥʷʚʰʠ ʥʘʚʝʜʝʥʽ ʪʠʧʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʘʞʝʣʽʚ (ʨʠʩ. 5.18) ʟʘ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʪʠʩʢʫ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ.  

ʉʭʝʤʘ ʨʠʩ 5.18 ʘ ï ʥʘʡʤʝʥʰ ʝʬʝʢʪʠʚʥʘ,  ʂʧ<1; 

ʉʭʝʤʘ ʨʠʩ.5.18 ʙï 
ä

²
ä

ST  ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ; 

ʉʭʝʤʘ ʨʠʩ 5.18 ʚ ï 
ä

>>
ä

ST  ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʘ. 

ʈʦʟʨʘʭʫʥʦʢ ʩʠʣ ʟʘʪʠʩʢʫ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʠʣ ʪʝʨʪʷ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʥʷ 

ʨʽʚʥʦʚʘʛʠ ʚʽʜʥʦʩʥʦ ʦʧʦʨʠ: 

0:0 120 =ÖÖ-Ö+Ö-=ä rRflQlWʄ  

ɼʣʷ ʚʘʞʝʣʽʚ, ʥʘʚʝʜʝʥʠʭ ʥʘ ʨʠʩ. 5.18  ʩʠʣʘ ʟʘʪʠʩʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢ: 

ɼʣʷ ʩʭʝʤʠ ʨʠʩ 5.18 ʘ: 
L

lW
Q

Ö
= ; 

ɼʣʷ ʩʭʝʤʠ ʨʠʩ.5.18 ʙ:
lL

lW
Q

-

Ö
=  

ɼʣʷ ʩʭʝʤʠ ʨʠʩ 5.18 ʚ:. 
lL

LW
Q

-

Ö
=   

 

 

L 

l 

L 

l 

L 

l 

a R  

3 

Q  
WQ<  

95,0...85,0=h  

3 

Q 

ʙ) 

R  
W 

3 

Q W R  
ʚ) 

ʈʘ
ʟʤ
ʝʨ 
ɺ 

ʘ) 

W 

1 2 
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ʈʠʩ.5.18. ʈʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʪʠʧʦʚʠʭ ʚʘʞʝʣʽʚ: ʘ) ʩʠʣʘ ʧʨʠʚʦʜʫ ʽ ʟʘʪʠʩʢʫ ʟ 

ʦʜʥʽʻʾ ʩʪʦʨʦʥʥʠ ʚʽʜ ʦʧʦʨʠ, ʙ) ʩʠʣʘ ʧʨʠʚʦʜʫ ʽ ʟʘʪʠʩʢʫ ʟ ʨʽʟʥʠʭ ʩʪʦʨʥ̔ ʚʽʜ 

ʦʧʦʨʠ, ʚ) ʩʠʣʘ ʧʨʠʚʦʜʫʥʘ ʢʽʥʮʽ ʚʘʞʝʣʷ ʽ ʩʠʣʘ ʟʘʪʠʩʢʫ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʥʠ ʚʽʜ 

ʦʧʦʨʠ, 1- ʚʘʞʽʣʴ, 2-ʦʧʦʨʘ, 3- ʜʝʪʘʣ ɹ

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʪʨʘʪ ʥʘ ʪʝʨʪʷ ʚ ʦʧʦʨʽ ʚʘʞʝʣʷ ʩʠʣʫ ʟʘʪʠʩʢʫ ʤʦʞʥʘ 

ʚʠʟʥʘʯʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ɼʣʷ ʩʭʝʤʠ ʨʠʩ. 5.18 ʘ: 
L

rRflW
Q

ÖÖ-Ö
= ;  

ɼʣʷ ʩʭʝʤʠ ʨʠʩ. 5.18 ʙ: 
lL

rRflW
Q

-

ÖÖ-Ö
=   

ɼʣʷ ʩʭʝʤʠ ʨʠʩ. 5.18 ʚ. 
lL

rRfLW
Q

-

ÖÖ-Ö
=  

ɼʣʷ ʟʘʪʠʩʢʥʦʛʦ ʧʘʪʨʦʥʘ (ʨʠʩ.5.19, ʨʠʩ. 5.20) ʩʠʣʫ ʟʘʪʠʩʢʫ ʤʦʞʥʘ 

ʚʠʟʥʘʯʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

1

2

l

rRflW
Q

ÖÖ-Ö
=  

 

l1 

W  

l2 

Q 

Q 

 

ʈʠʩ.5.19 ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʘʞʣ̔ʴʥʦʛʦ ʧʘʪʨʦʥʘ 
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ʈʠʩ. 5.20. ʂʦʥʩʪʨʫʢʮʽʷ ʚʘʞʽʣʴʥʦʛʦ ʟʘʪʠʩʢʥʦʛʦ ʧʘʪʨʦʥʘ 

 

5.2.6. ʈʦʟʨʘʭʫʥʦʢ ʰʘʨʥʽʨʥʦ - ʚʘʞʽʣʴʥʠʭ  ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ɺ ʽʜʝʘʣʴʥʦʤʫ ʦʜʥʦʚʘʞʽʣʴʥʦʤʫ ʤʝʭʘʥʽʟʤʽ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʩʠʣ ʪʝʨʪʷ) 

ʨʽʚʥʦʜʽʶʯʘ ʩʠʣʘ R  ʧʝʨʝʜʘʻʪʴʩʷ ʚʽʜ ʨʦʣʠʢʘ (ʧʦʚʟʫʥʘ) ʜʦ ʰʘʨʥʽʨʫ ʚʟʜʦʚʞ 

ʚʘʞʝʣʷ, ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 
atg

W
N =  ʘʙʦ atgNW Ö= . 

ɺ ʨʝʘʣʴʥʦʤʫ ʤʝʭʘʥʽʟʤʽ ʚʠʥʠʢʘʻ ʪʝʨʪʷ ʚ ʰʘʨʥʽʨʽ ʪʘ ʥʘ ʦʩʽ ʟ ʨʘʜʽʫʩʦʤ r  

ʨʦʣʠʢʘ ï ʧʦʚʟʫʥʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʨʽʚʥʦʜʽʶʯʘ R  ʙʫʜʝ ʚʽʜʭʠʣʷʪʠʩʴ ʜʦʜʘʪʢʦʚʦ 

ʥʘ ʢʫʪ b ʽ ʪʦʤʫ 

( ) ʧʨtgtg

W
N

jba ++
=    ʘʙʦ     

( )[ ]ʧʨtgtgNW jba ++=  

ɼʝ ʧʨj  - ʢʫʪ ʪʝʨʪʷ ʥʘ ʦʩʽ ʨʦʣʠʢʘ ï ʧʦʚʟʫʥʘ 

D

d
ftg ʧʨ Ö=j  ;     

( 15,01,0 ·ºf  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ),  

d , D  - ʚʽʜʧʦʚʽʜʥʦ ʜʽʘʤʝʪʨʠ ʦʩʽ ʽ ʨʦʣʠʢʘ ï ʧʦʚʟʫʥʘ 

l

frÖ
=

2
arcsinb  

r  - ʨʘʜʽʫʩ ʦʩʽ ʰʘʨʥʽʨʘ, f  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ (15,01,0 ·ºf ). 

A A 

A-A 
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ɺʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ 
hÖ

Ö
=

1

2

l

lQ
N , ʧʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʬʦʨʤʫʣʘ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ W  ʙʫʜʝ ʪʘʢʦʶ 

( )[ ]ʧʨtgtg
l

lQ
W jba

h
++

Ö

Ö
=

1

2
 

ʆʩʦʙʣʠʚʦʩʪʷʤʠ ʜʚʦʚʘʞʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ (ʨʠʩ.5.21), ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʦʜʥʦʚʘʞʽʣʴʥʠʤʠ, ʙʫʜʫʪʴ: ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʣʠʢʘ ï ʧʦʚʟʫʥʘ ʽ ʨʦʟʧʦʜʽʣ ʩʠʣʠ W  ʥʘ 

2 ʚʘʞʝʣʽ, ʪʦʙʪʦ ʥʘ ʢʦʞʥʠʡ ʙʫʜʝ ʜʽʷʪʠ ʩʠʣʘ 
2

W
. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʣʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʜʚʦʚʘʞʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʙʫʜʫʪʴ ʪʘʢʠʤʠ:  

( )ba+Ö= tgN
W

2
 ʘʙʦ  ( )ba+ÖÖ= tgNW 2    

 ʘʙʦ    ( )ba
h

+Ö
Ö

Ö= tg
l

l
QW

1

22       

ɼʝ ( )95,09,0 ·=h  - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʪʝʨʪʷ ʚ ʰʘʨʥʽʨʽ ʚʘʞʽʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ. 

ʊʘʢʽ ʤʝʭʘʥʽʟʤʠ ʥʘʟʠʚʘʶʪʴ ʧʽʜʩʠʣʶʚʘʯʘʤʠ, ʪʦʤʫ ʱʦ ʚʦʥʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʝʣʠʢʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʩʠʣʠ (ʧʨʠ ¯=20a  

ʧʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦʨʽʚʥʶʻ 7,2=̔ ; ʧʨʠ ̄=5a  2,11=̔ ), ʘʣʝ ʾʭ 

ʥʝʜʦʣʽʢʦʤ ʻ ʪʝ, ʱʦ ʢʦʣʠʚʘʥʥʷ ʨʦʟʤʽʨʫ ʟʘʛʦʪʦʚʢʠ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʢʫʪʘ a, ʘ 

ʦʪʞʝ, ʥʝʧʦʩʪʽʡʥʫ ʩʠʣʫ ʟʘʪʠʩʢʫ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʦʷʚʫ ʧʦʭʠʙʢʠ ʟʘʢʨʽʧʣʝʥʥʷ. 

ʆʪʞʝ, ʫ ʪʘʢʠʭ ʤʝʭʘʥʽʟʤʘʭ ʽʟ ʟʤʝʥʰʝʥʥʷʤ ʢʫʪʘ a ʢʦʝʬʽʮʽʻʥʪ 

ʧʽʜʩʠʣʝʥʥʷ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ. ʇʨʠ ʥʝʟʤʽʥʥʽʡ ʩʠʣʽ constW=  ʪʘ ʧʨʠ 

ʥʘʙʣʠʞʝʥʥʽ a ʜʦ ʥʫʣʷ (0­a ), 0­atg , ʘ ʩʠʣʘ N  ʤʦʞʝ ʪʝʦʨʝʪʠʯʥʦ ʟʨʦʩʪʘʪʠ 

ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ (¤­N ). 

ɼʣʷ ʫʥʠʢʥʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʪʘʢʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʣʽʜ ʫʥʠʢʘʪʠ ʟʥʘʯʝʥʴ 

¯<5a . 
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ʈʠʩ. 5.21. ʉʭʝʤʠ ʰʘʨʥʽʨʥʦ-ʚʘʞʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ: ʦʜʥʦʚʘʞʽʣʴʥʦʛʦ ʪʘ 

ʜʚʦʚʘʞʽʣʴʥʦʛʦ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

 

5.3.  ɿʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ  ʨʦʙʦʪʽʚ 

5.3.1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʭʚʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʨʦʙʦʪʽʚ 

ɿʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ (ʟʘʭʚʘʪʠ ʘʙʦ ʩʭʚʘʪʠ) ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ ʽ 

ʤʘʥʽʧʫʣʷʪʦʨʽʚ ʩʣʫʞʘʪʴ ʜʣʷ ʟʘʭʦʧʣʝʥʥʷ ʽ ʫʪʨʠʤʘʥʥʷ ʚ ʧʝʚʥʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʦʙ'ʻʢʪʽʚ ʤʘʥʽʧʫʣʶʚʘʥʥʷ. ʎʽ ʦʙ'ʻʢʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʨʦʟʤʽʨʠ, ʬʦʨʤʫ, ʤʘʩʫ ʽ 

ʤʘʪʠ  ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʤʫ ʟʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʯʠʩʣʘ ʟʤʽʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʦʙʦʪʽʚ, ʪʦʙʪʦ ʜʦ ʾʭ ʦʩʥʘʱʝʥʥʷ. ʗʢ ʧʨʘʚʠʣʦ, ʨʦʙʦʪʠ 

ʢʦʤʧʣʝʢʪʫʶʪʴ ʪʠʧʦʚʠʤ ʜʣʷ ʜʘʥʦʾ ʤʦʜʝʣʽ ʟʘʭʚʘʪʥʠʤ ʧʨʠʩʪʨʦʻʤ, ʷʢʠʡ ʤʦʞʝ 

ʟʘʤʽʥʶʚʘʪʠʩʴ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʦʛ ʢʦʥʢʨʝʪʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʘʙʦ 

ʟʘʚʜʘʥʥʷ. ɯʥʦʜʽ ʥʘ ʪʠʧʦʚʠʡ ʟʘʭʚʘʪ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʤʽʥʥʽ ʨʦʙʦʯʽ ʝʣʝʤʝʥʪʠ 

(ʛʫʙʢʠ, ʧʨʠʩʦʩʢʠ ʽ ʪ.ʧ.). ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʙʦʪʠ ʦʩʥʘʱʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʟʘʭʚʘʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʧʨʠʟʥʘʯʝʥʠʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɼʦ ʟʘʭʚʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʚʠʤʦʛʠ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 

ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʴʥʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʥʢʨʝʪʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʙʦʪʠ. ɼʦ ʯʠʩʣʘ 

ʦʙʦʚ'ʷʟʢʦʚʠʭ ʚʠʤʦʛ ʚʽʜʥʦʩʷʪʴʩʷ: 

Å ʥʘʜʽʡʥʽʩʪʴ ʟʘʭʦʧʣʶʚʘʥʥʷ ʡ ʫʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʘ ʚ ʧʨʦʮʝʩʽ ʨʦʟʛʦʥʫ ʽ 

ʛʘʣʴʤʫʚʘʥʥʷ ʨʫʭʦʤʠʭ ʚʫʟʣʽʚ ʨʦʙʦʪʘ; 

Å ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʙʘʟʫʚʘʥʥʷ; 
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Å ʥʝʧʨʠʧʫʩʪʠʤʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ ʘʙʦ ʨʫʡʥʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ; 

Å ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʩʠʣʠ ʟʘʭʦʧʣʝʥʥʷ ʙʝʟ ʧʦʨʫʰʝʥʥʷ ʧʦʚʝʨʭʥʽ 

ʜʝʪʘʣʝʡ; 

Å ʩʪʚʦʨʝʥʥʷ, ʚ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʜʦʜʘʪʢʦʚʠʭ ʨʫʭʽʚ. 

ɼʦ ʤʦʙʽʣʴʥʠʭ ʨʦʙʦʪʽʚ ʜʣʷ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ, 

ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʨʠʟʠʢʽʚ, ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦʜʘʪʢʦʚʽ 

ʚʠʤʦʛʠ: 

Å ʰʠʨʦʢʦʜʽʘʧʘʟʦʥʥʽʩʪʴ (ʤʦʞʣʠʚʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ ʽ ʙʘʟʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʫ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʤʘʩʠ, ʨʦʟʤʽʨʽʚ ʽ ʬʦʨʤʠ); 

Å ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʦʧʣʝʥʥʷ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʠʭ ʜʝʪʘʣʝʡ; 

Å ʣʝʛʢʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʟʘʤʽʥʠ (ʘʞ ʜʦ ʘʚʪʦʤʘʪʠʯʥʦʾ). 

ʄʝʭʘʥʽʯʥʽ ʧʨʠʩʪʨʦʾ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʷʢʽ 

ʤʘʶʪʴ ʙʘʛʘʪʦ ʚʠʢʦʥʘʥʴ. ɺʩʽ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʯʘʩʪʠʥ: 

ʧʨʠʚʽʜ, ʧʨʦʤʽʞʥʽ ʧʝʨʝʜʘʯʽ, ʚʘʞʝʣʽ ʽʟ ʟʘʪʠʩʢʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʢʦʨʧʫʩʥʽ ʪʘ 

ʙʘʟʦʚʽ ʜʝʪʘʣʽ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ. ʅʘʡʙʽʣʴʰ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʟʘʭʚʘʪʠ ʟ ʧʥʝʚʤʘʪʠʯʥʠʤʠ, ʛʽʜʨʘʚʣʽʯʥʠʤʠ ʪʘ ʝʣʝʢʪʨʠʯʥʠʤʠ 

ʧʨʠʚʦʜʘʤʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʜʚʠʛʫʥ ʧʨʠʚʦʜʫ ʤʦʞʝ ʙʫʪʠ ʚʤʦʥʪʦʚʘʥʠʤ ʫ ʟʘʭʚʘʪ, 

ʘʙʦ ʚʠʥʝʩʝʥʠʤ ʥʘ ʽʥʰʫ ʣʘʥʢʫ ʨʦʙʦʪʘ. ʗʢ ʧʨʦʤʽʞʥʽ ʧʝʨʝʜʘʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʘʞʽʣʴʥʽ, ʢʣʠʥʦʚʽ, ʟʫʙʯʘʩʪʦ-ʨʝʡʢʦʚʽ, ʛʚʠʥʪʦʚʽ ʪʘ ʽʥʰʽ ʤʝʭʘʥʽʟʤʠ. ʇʦ ʢʽʣʴʢʦʩʪʽ 

ʤʝʭʘʥʽʟʤʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʚʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʦʩʪʽ (ʟ ʦʜʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ) ʪʘ ʢʦʤʙʽʥʦʚʘʥʽ (ʟ ʜʝʢʽʣʴʢʦʤʘ ʤʝʭʘʥʽʟʤʘʤʠ).  
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ʈʠʩ. 5.22. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʭʘʥʽʯʥʠʭ ʟʘʭʚʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

 

ʈʠʩ. 5.23. ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʭʚʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘ ʧʨʠʥʮʠʧʦʤ ʜʽʾ 

 

ɿʘʪʠʩʢʥʽ ʝʣʝʤʝʥʪʠ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʧʦ ʬʦʨʤʽ ʽ ʨʦʟʤʽʨʘʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʪʘʣʝʡ, ʷʢʽ ʫʪʨʠʤʫʶʪʴʩʷ. ʈʫʭ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʞʝ ʙʫʪʠ 

ʧʦʩʪʫʧʘʣʴʥʠʤ ʘʙʦ ʦʙʝʨʪʘʣʴʥʠʤ.  

ɯʟ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʭ (ʨʠʩ.5.23) ʤʝʭʘʥʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʭʚʘʪʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ:  
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1. ɿʘʭʚʘʪʠ ʟ ʧʨʫʞʥʦ-ʩʠʣʦʚʠʤ ʟʘʪʠʩʢʦʤ ʜʝʪʘʣʝʡ ʟʘ ʨʘʭʫʥʦʢ ʜʝʬʦʨʤʘʮʽʾ 

ʧʨʫʞʥʠʭ ʣʘʥʦʢ, ʪʦʙʪʦ ʙʝʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʠʚʦʜʫ, ʘʙʦ ʟ ʧʨʠʚʦʜʦʤ ʪʽʣʴʢʠ ʥʘ 

ʨʦʟʪʠʩʢʫʚʘʥʥʷ ʜʝʪʘʣʽ.  

2. ɿʘʭʚʘʪʠ ʽʟ ʚʘʞʽʣʴʥʦ-ʰʘʨʥʽʨʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ, ʜʝ ʧʦʩʪʫʧʘʣʴʥʠʡ ʨʫʭ 

ʪʷʛʠ ʧʨʠʚʦʜʫ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʟʘʪʠʩʢʥʠʭ ʚʘʞʝʣʽʚ.  

3. ɿʘʭʚʘʪʠ ʽʟ ʟʫʙʯʘʩʪʦ-ʨʝʡʢʦʚʦʶ ʧʝʨʝʜʘʯʝʶ.  

4. ɿʘʭʚʘʪʠ ʽʟ ʢʣʠʥʦʚʦʶ ʧʝʨʝʜʘʯʝʶ.  

5. ɿʘʭʚʘʪʠ ʽʟ ʧʣʦʩʢʦ-ʧʘʨʘʣʝʣʴʥʠʤ ʨʫʭʦʤ ʟʘʪʠʩʢʥʠʭ ʛʫʙʦʢ ʜʣʷ 

ʫʪʨʠʤʘʥʥʷ ʧʣʦʩʢʠʭ ʜʝʪʘʣʝʡ.  

6. ɿʘʭʚʘʪʠ ʽʟ ʟʤʽʥʥʠʤʠ ʟʘʪʠʩʢʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ.  

  

ʈʠʩ. 5.24.  ʂʣʘʩʠʬʽʢʘʮʽʷ ʟʘʭʚʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ  ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʢʨʽʧʣʝʥʥʷ  

 

ɿʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʣʦʚʠʡ ʚʧʣʠʚ ʥʘ ʦʙ'ʻʢʪ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʽʟʥʠʭ ʬʽʟʠʯʥʠʭ ʝʬʝʢʪʽʚ (ʨʠʩ.5.25ʘ). ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʚʘʢʫʫʤʥʽ ʪʘ ʤʘʛʥʽʪʥʽ ʟʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ. ʅʘʧʨʠʢʣʘʜ, ʧʘʩʠʚʥʠʡ ʫʥʽʚʝʨʩʘʣʴʥʠʡ 

ʟʘʭʚʘʪ ʚʢʣʶʯʘʻ ʤʘʩʫ ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʫʢʣʘʜʝʥʦʛʦ ʚ ʧʨʫʞʥʫ 

ʤʝʤʙʨʘʥʫ (ʨʠʩ.5.25ʙ). ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʤʙʽʥʘʮʽʶ ʧʦʟʠʪʠʚʥʦʛʦ ʪʘ 

ʥʝʛʘʪʠʚʥʦʛʦ ʪʠʩʢʫ, ʟʘʭʚʘʪ ʤʦʞʝ ʰʚʠʜʢʦ ʟʘʭʦʧʠʪʠ ʽ ʟʚʽʣʴʥʠʪʠ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʚʠʤʘʛʘʶʪʴ ʟʚʠʯʘʡʥʠʭ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʟʘʭʚʘʪʽʚ, 
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ʪʘʢʠʭ ʷʢ ʧʣʦʩʢʽ ʦʙ'ʻʢʪʠ, ʤ'ʷʢʽ ʧʨʝʜʤʝʪʠ ʘʙʦ ʧʨʝʜʤʝʪʠ ʟʽ ʩʢʣʘʜʥʦʶ ʛʝʦʤʝʪʨʽʻʶ. 

ɿʘʭʚʘʪ ʧʘʩʠʚʥʦ ʚʽʜʧʦʚʽʜʘʻ ʬʦʨʤʽ ʦʙ'ʻʢʪʘ, ʧʦʪʽʤ ʚʘʢʫʫʤ-ʪʚʝʨʜʥʝ, ʱʦʙ ʤʽʮʥʦ 

ʟʘʭʦʧʠʪʠ ʡʦʛʦ; ʜʘʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʟʠʪʠʚʥʠʡ ʪʠʩʢ, ʱʦʙ ʟʤʽʥʠʪʠ ʮʝʡ 

ʧʝʨʝʭʽʜ, ʟʚʽʣʴʥʶʻ ʦʙ'ʻʢʪ ʽ ʧʦʚʝʨʪʘʻʪʴʩʷ ʫ ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ. ɸʧʘʨʘʪ 

ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʟʚʽʣʴʥʷʪʠ ʦʙ'ʻʢʪʠ ʟ ʟʘʭʚʘʪʫ, ʘ ʪʘʢʦʞ ʽʩʪʦʪʥʦ ʤʘʣʠʡ ʯʘʩ ʥʘ 

ʚʽʜʥʦʚʣʝʥʥʷ  ʤʽʞ ʟʘʪʠʩʢʦʤ ʽ ʟʘʭʦʧʣʝʥʥʷʤ [24].  

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʟʘʭʚʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʨʦʙʦʪ 

ʚʩʪʘʥʦʚʣʶʻ ʜʝʪʘʣʴ ʥʘ ʚʝʨʩʪʘʪ ʦʜʥʽʻʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ, ʘ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʟʘʙʠʨʘʻ 

ʜʝʪʘʣʴ ʽʥʰʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ. ɼʣʷ ʜʝʪʘʣʝʡ ʦʙʝʨʪʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʟʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʫʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʽ ʨʽʟʥʠʭ ʜʽʘʤʝʪʨʽʚ ʟ 

ʥʝʟʤʽʥʥʠʤ ʧʦʣʦʞʝʥʥʷʤ ʾʭ ʮʝʥʪʨʽʚ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʪʠʩʢʥʠʭ 

ʚʘʞʝʣʽʚ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤ ʧʨʦʬʽʣʝʤ. ʗʢʱʦ ʜʝʪʘʣʴ ʤʘʻ ʟʥʘʯʥʫ ʜʦʚʞʠʥʫ, ʪʦ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʭʚʘʪʠ ʟ ʜʚʦʤʘ ʧʘʨʘʤʠ ʟʘʪʠʩʢʥʠʭ ʚʘʞʝʣʽʚ. 

 

 

  
ʘ) ʙ) ʚ) 

 

ʈʠʩ.5.25. ʇʘʩʠʚʥʠʡ  ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʟʘʭʚʘʪ: ʘ) ʩʭʝʤʘ ʟʘʭʦʧʣʝʥʥʷ, 

ʙ) ʢʦʥʩʪʨʫʢʮʽʷ, ʚ) ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ 
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ʘ) ʙ) 

 

ʈʠʩ.5.26.  ʇʨʠʢʣʘʜ ʟʘʭʚʘʪʫ ʨʦʙʦʪʘ ʽʟ: ʧʘʩʠʚʥʠʤ ʤ'ʷʢʠʤ ʟʘʭʚʘʪʦʤ (ʘ), 

ʚʘʞʽʣʴʥʦ-ʰʘʨʥʽʨʥʠʤʠ ʤʝʭʘʥʽʟʤʦʤ (ʙ), ʜʝ ʦʙʝʨʪʘʣʴʥʠʡ ʧʨʠʚʦʜʫ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʦʙʝʨʪʘʣʴʥʠʡ ʨʫʭ ʟʘʪʠʩʢʥʠʭ ʚʘʞʝʣʽʚ 
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ʈʠʩ.5.27.  ʊʠʧʦʚʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʭʚʘʪʽʚ ʨʦʙʦʪʽʚ [13] 

 

 

ʘ) 
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ʙ)        ʚ) 

 

ʈʠʩ. 5.28. ɸʜʘʧʪʠʚʥʽ ʟʘʭʚʘʪʥʽ ʧʨʠʩʪʨʦʾ: ʘ) ʜʚʦʭʧʘʣʽ ʟ ʘʢʪʠʚʥʠʤ ʪʨʦʩʦʚʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʧʨʠʚʦʜʘ ʣʘʥʦʢ; ʙ) ʘʜʘʧʪʠʚʥʠʡ; ʚ) ʟ ʪʘʢʪʠʣʴʥʠʤ ʱʫʧʦʤ. 

ɸʜʘʧʪʠʚʥʠʡ ʟʘʭʚʘʪʥʠʡ ʧʨʠʩʪʨʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʨʦʙʦʪʘ, ʤʽʩʪʠʪʴ 

ʢʽʥʝʤʘʪʠʯʥʦ ʟʚ'ʷʟʘʥʽ ʟ ʧʨʠʚʦʜʦʤ ʛʫʙʢʠ, ʧʨʠʥʘʡʤʥʽ ʥʘ ʦʜʥʽʡ ʟ ʷʢʠʭ 

ʚʩʪʘʥʦʚʣʝʥʦ ʜʘʪʯʠʢʠ ʟʘʪʠʩʢʥʦʛʦ ʟʫʩʠʣʣʷ, ʟʚ'ʷʟʘʥʽ ʟ ʙʣʦʢʦʤ ʢʝʨʫʚʘʥʥʷ 

ʧʨʠʚʦʜʦʤ ʛʫʙʦʢ, ʫ ʛʫʙʢʘʭ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʙʝʨʪʦʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʽ 

ʨʦʣʠʢʦʧʦʜʽʙʥʽ ʨʫʭʣʠʚʽ ʝʣʝʤʝʥʪʠ, ʢʦʞʥʠʡ ʟ ʷʢʠʭ ʧʨʫʞʥʦ ʟʚ'ʷʟʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʚʦʨʦʪʥʦɹʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʨʫʞʠʥʠ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʛʫʙʢʦʶ  

(ʨʠʩ.5.28 ʙ).  

ʅʘ ʨʠʩʫʥʢʫ 5.28 ʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʘʣʴʮʝʚʠʡ ʟʘʭʚʘʪʥʠʡ ʧʨʠʩʪʨʽʡ, 

ʦʩʥʘʱʝʥʠʡ ʜʘʪʯʠʢʘʤʠ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʨʦʟʤʽʨʠ, ʬʦʨʤʫ ʽ 

ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʦʙóʻʢʪʘ ʤʘʥʽʧʫʣʶʚʘʥʥʷ. ʋ ʚʠʭʽʜʥʦʤʫ ʧʦʣʦʞʝʥʥʽ 

ʧʘʣʴʮʽ 6, ʱʦ ʤʘʶʪʴ ʚ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʧʨʫʞʥʽ ʚʩʪʘʚʢʠ ʫ ʚʠʛʣʷʜʽ ʧʣʦʩʢʠʭ 

ʧʨʫʞʠʥ 4 ʟ ʥʘʢʣʝʻʥʠʤʠ ʥʘ ʥʠʭ ʪʝʥʟʦʨʝʟʠʩʪʦʨʘʤʠ ʽ ʢʦʥʮʝʥʪʨʠʯʥʦ ʨʦʟʤʽʱʝʥʽ ʚ 

ʧʨʦʤʝʥʷʭ ʧʣʦʩʢʦʾ ʬʽʛʫʨʥʦʾ ʧʨʫʞʠʥʠ 5, ʚʠʩʫʥʫʪʽ ʥʘʟʦʚʥʽ ʧʨʫʞʠʥʘʤʠ 1, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʤʠʢʘʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʧʘʨ 2 ʚʠʩʪʫʧʘʤʠ, ʱʦ ʻ ʥʘ ʥʠʭ. ɿʇ 

ʧʝʨʝʤʽʱʫʶʪʴ ʚ ʟʦʥʫ ʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʭʦʧʣʶʚʘʥʦʛʦ ʦʙóʻʢʪʘ ʽ 

ʧʦʜʘʶʪʴ ʢʦʤʘʥʜʫ ʥʘ ʦʧʫʩʢʘʥʥʷ. ʇʘʣʴʮʽ, ʷʢʽ ʧʦʪʨʘʧʠʣʠ ʥʘ ʧʣʦʱʫ ʦʙóʻʢʪʘ 7, 
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ʫʪʦʧʣʶʶʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʦʟʤʠʢʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʥʪʘʢʪʽʚ 2. ʇʽʩʣʷ 

ʦʧʫʩʢʘʥʥʷ ɿʇ ʧʦʜʘʻʪʴʩʷ ʢʦʤʘʥʜʘ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ 3, ʷʢʠʡ ʜʝʬʦʨʤʫʻ 

ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʫ ʧʨʫʞʠʥʫ 5, ʯʠʤ ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʨʫʞʥʠʡ ʨʦʟʚʦʨʦʪ ʥʠʞʥʽʭ 

ʯʘʩʪʠʥ ʧʘʣʴʮʽʚ ʽ ʟʘʭʦʧʣʝʥʥʷ ʦʙóʻʢʪʘ. ɿʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʨʦʟʽʤʢʥʫʪʠʭ 

ʢʦʥʪʘʢʪʽʚ 2 ʽ ʚʝʣʠʯʠʥʦʶ ʚʠʭʽʜʥʦʛʦ ʩʠʛʥʘʣʫ, ʷʢʠʡ ʟʥʽʤʘʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʝʥʟʦʨʝʟʠʩʪʦʨʽʚ, ʚʠʟʥʘʯʘʶʪʴ ʨʦʟʤʽʨʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙóʻʢʪʘ, ʡʦʛʦ ʬʦʨʤʫ, 

ʟʤʽʱʝʥʥʷ ʚʽʜ ʮʝʥʪʨʫ ɿʇ. ʈʦʟʤʽʱʝʥʥʷ ʧʘʣʴʮʽʚ ʚ ʧʣʦʩʢʽʡ ʧʨʫʞʠʥʽ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘʭʦʧʣʝʥʥʷ ʥʝʞʦʨʩʪʢʠʭ ʽ ʢʨʠʭʢʠʭ ʦʙóʻʢʪʽʚ [13]. 

 

ʈʠʩ.5.25. ɿʘʪʠʩʢʥʽ ʟʘʭʚʘʪʠ ʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʙʦʪʘ 

 

5.3.2.  ʈʦʟʨʘʭʫʥʦʢ ʟʘʭʚʘʪʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʨʦʙʦʪʽʚ 

ʋʤʦʚʘ ʫʪʨʠʤʘʥʥʷ ʢʦʨʧʫʩʥʦʾ ʜʝʪʘʣʽ ʚ ʟʘʭʚʘʪʽ ʟʘ ʨʘʭʫʥʦʢ ʩʠʣ: 

ɼʊ FGF +²2  ʘʙʦ )(2 ɼʊ FGkF °=  

ʜʝ k = 1,5 ... 2 - ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ; Fʪ - ʩʠʣʘ ʪʝʨʪʷ ʤʽʞ ʜʝʪʘʣʣʶ ʽ 

ʛʫʙʢʘʤʠ ʟʘʭʚʘʪʫ; G = mg - ʩʠʣʘ ʪʷʞʽʥʥʷ; m - ʤʘʩʘ ʜʝʪʘʣʽ; Fʜ = mʘ - ʜʠʥʘʤʽʯʥʘ 

ʩʠʣʘ, ʧʦʚ'ʷʟʘʥʘ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʘ ʟʘʭʦʧʣʝʥʥʷ (ʩʠʣʘ ʽʥʝʨʮʽʾ); g - ʧʨʠʩʢʦʨʝʥʥʷ 

ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ. 

ɿʘʧʠʰʝʤʦ ʦʩʪʘʥʥʶ ʨʽʚʥʽʩʪʴ ʫ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ: 

)( agmkfN +ÖÖ=Ö ʘʙʦ 

 )(2 3 agmkfF +ÖÖ=   
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ʜʝ N = Fʟ - ʥʦʨʤʘʣʴʥʘ ʨʝʘʢʮʽʷ; Fʟ - ʩʠʣʘ ʟʘʪʠʩʢʫ ʦʙ'ʻʢʪʘ ʛʫʙʢʘʤʠ 

ʟʘʭʚʘʪʘ.  

ʎʷ ʬʦʨʤʫʣʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʝʢʪʦʨʠ ʩʠʣ G ʽ Fʜ ʩʧʨʷʤʦʚʘʥʽ ʚ 

ʦʜʥʫ ʩʪʦʨʦʥʫ, ʪʦʙʪʦ ʩʢʣʘʜʘʶʪʴʩʷ (ʟʘʭʚʘʪ ʟ ʦʙ'ʻʢʪʦʤ ʨʫʭʘʻʪʴʩʷ ʚʝʨʪʠʢʘʣʴʥʦ 

ʚʛʦʨʫ ʟ ʧʨʠʩʢʦʨʝʥʥʷʤ ʘ). ʇʨʠʡʥʷʚʰʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

k = 2, ʦʪʨʠʤʘʻʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʫʩʠʣʣʷ ʟʘʪʠʩʢʫ ʜʝʪʘʣʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʫʪʨʠʤʘʥʥʷ ʚ ʟʘʭʚʘʪʽ: 

)(3 agmkfF +ÖÖÖ=  

ʜʝ f - ʢʦʝʬʽʮʽʻʥʪ ʩʫʭʦʛʦ ʪʝʨʪʷ ʢʦʚʟʘʥʥʷ ʤʽʞ ʦʙ'ʻʢʪʦʤ ʽ ʛʫʙʢʘʤʠ ʟʘʭʚʘʪʘ. 

ɼʣʷ ʩʪʘʣʽ ʽ ʛʫʙʦʢ ʙʝʟ ʥʘʩʽʯʢʠ ʩʣʽʜ ʙʨʘʪʠ f = 0,15, ʘ ʜʣʷ ʨʠʬʣʝʥʠʭ ʛʫʙʦʢ  

f = 0,35. ʋ ʨʘʟʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʟʘʭʚʘʪʫ ʩʠʣʘ ʪʷʞʽʥʥʷ ʦʙ'ʻʢʪʘ G 

ʢʦʤʧʝʥʩʫʻʪʴʩʷ ʚʠʩʪʫʧʘʶʯʠʤʠ ʢʨʘʡʢʘʤʠ ʟʘʭʚʘʪʫ, ʽ ʪʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ 

ʩʠʣʘ ʽʥʝʨʮʽʾ Fʜ . 

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ  ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ʬʦʨʤʫʣʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ 

amfF ÖÖ=3  

 ʜʝ ʘ - ʧʨʠʩʢʦʨʝʥʥʷ ʟʘʭʚʘʪʫ.  
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ʈʠʩ.5.26 . ʈʦʟʨʘʭʫʥʢʦʚʘ  ʩʭʝʤʘ ʩʭʚʘʪʫ ʜʣʷ ʧʨʠʟʤʘʪʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ  

ɼʣʷ ʦʙ'ʻʢʪʽʚ ʪʠʧʫ ʪʽʣ ʦʙʝʨʪʘʥʥʷ ʨʦʟʛʣʷʥʫʤʦ ʘʥʘʣʦʛʽʯʥʫ ʟʘʜʘʯʫ -

ʫʪʨʠʤʘʥʥʷ ʚ ʟʘʭʚʘʪʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʜʝʪʘʣʽ (ʚʘʣʠʢʘ). ʋʤʦʚʘ ʫʪʨʠʤʘʥʥʷ ʚʘʣʠʢʘ ʚ 

ʟʘʭʚʘʪʽ ʟ ʦʜʥʽʻʶ ʧʨʠʟʤʘʪʠʯʥʦʶ ʛʫʙʢʦʶ: 

)(2 21 ɼʊʊ FGFF +²+   

ɸʙʦ )(2 21 ɼʊʊ FGkFF +=+  

ʜʝ fNFʊ Ö=1 ï ʩʠʣʘ ʪʝʨʪʷ ʚ ʢʦʥʪʘʢʪʽʚ ʚʘʣʠʢʘ ʟ ʧʣʦʩʢʦʶ ʛʫʙʢʦʶ; 

fNFʊ Ö= 12 ï ʩʠʣʘ ʪʝʨʪʷ ʧʨʠ ʢʦʥʪʘʢʪʽ ʚʘʣʠʢʘ ʟ ʧʨʠʟʤʘʪʠʯʥʦʶ ʛʫʙʢʦʶ; 3FN=

; 331 7,045sin FFN == A .  

ɺ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ:  

)(2 1 agmkfNfN +ÖÖ=Ö+Ö  ʘʙʦ )()4,1( 33 agmkFFf +ÖÖ=+  

ɿʫʩʠʣʣʷ ʟʘʪʠʩʢʫ ʚʘʣʠʢʘ ʚ ʟʘʭʚʘʪʽ ʟ ʦʜʥʽʻʶ ʧʨʠʟʤʘʪʠʯʥʦʶ ʛʫʙʢʦʶ  

)(3 agmkF +ÖÖ= . 

 ʇʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʟʘʭʚʘʪʫ ʽ ʚʘʣʠʢʘ ʚʨʘʭʦʚʫʻʤʦ ʪʽʣʴʢʠ 

ʩʠʣʫ ʽʥʝʨʮʽʾ, ʽ ʪʦʤʫ 

amkF ÖÖ=3  

ɼʣʷ ʚʠʧʘʜʢʫ ʟ ʜʚʦʤʘ ʧʨʠʟʤʘʪʠʯʥʠʤʠ ʛʫʙʢʘʤʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʨʽʚʥʷʥʥʷ 

ʟʘʧʠʰʫʪʴʩʷ ʪʘʢ: 

)(3 agmkfF +ÖÖÖ= ʪʘ amkfF ÖÖÖ=3   
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ʈʠʩ.5.27. ʈʦʟʨʘʭʫʥʢʦʚʘ  ʩʭʝʤʘ ʩʭʚʘʪʫ ʜʣʷ ʦʙ'ʻʢʪʽʚ ʪʠʧʫ çʪʽʣʘ 

ʦʙʝʨʪʘʥʥʷè 

 

5.4. ʇʨʠʢʣʘʜʠ ʨʦʟʨʘʭʫʥʢʫ ʚʝʨʩʪʘʪʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʇʨʠʢʣʘʜ 1. ʈʦʟʨʘʭʫʥʦʢ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ɺʇ ʟ ʧʥʝʚʤʘʪʠʯʥʠʤ 

ʧʨʠʚʦʜʦʤ ʽ ʢʣʠʥʦ - ʚʘʞʽʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ (ʨʠʩ.5.28) [30].  

ɺʠʭʽʜʥʽ ʜʘʥʽ: ʥʝʦʙʭʽʜʥʝ ʟʫʩʠʣʣʷ ʟʘʪʠʩʢʫ ,
ä

T ŭ - ʜʦʧʫʩʢ ʥʘ ʨʦʟʤʽʨ 

ʧʦʚʝʨʭʥʽ ʟʘʪʠʩʢʫ 

1. ɺʠʙʽʨ ʩʭʝʤʠ ʚʘʞʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ.  

2. ɺʠʟʥʘʯʝʥʥʷ ʭʦʜʫ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʟʵʛʦʨʟʵ y
J

ʊ
h D+

ä
+D+=d ; MkHJ /25000...14500=  

ʜʝ ʟʵyD ï ʟʘʧʘʩ ʥʘ ʟʥʦʰʝʥʥʷ ʟʘʪʠʩʢʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʤʤ 0,40,2»=Dʟʵy  
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3. ɿʘ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʩʭʝʤʦʶ ʧʨʠʩʪʨʦʶ (ʚʽʜʦʤʽ ʧʣʝʯʽ 1l ) ʚʠʟʥʘʯʘʻʤʦ 

ʩʠʣʫ ʧʨʠʚʦʜʫ ʽ ʭʽʜ ʧʨʠʚʦʜʫ. ɿ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʚʘʞʝʣʷ ʚʠʟʥʘʯʘʻʤʦ ʨʝʘʢʮʽʶ 

ʚ ʦʧʦʨʽ. 

4. ɿʥʘʭʦʜʠʤʦ ʜʽʘʤʝʪʨ ʦʧʦʨʠ ʚʘʞʝʣʷ ʟ ʫʤʦʚʠ ʤʽʮʥʦʩʪʽ ʥʘ ʟʤʠʥʘʥʥʷ. 

ʤʤRd 226,0² (ʦʢʨʫʛʣʶʻʤʦ ʚ ʙʽʣʴʰʫ ʩʪʦʨʦʥʫ ʜʦ ʚʝʣʠʯʠʥʠ, ʢʨʘʪʥʦʾ   5 

ʘʙʦ 10), ʜʝ R ï ʨʝʘʢʮʽʷ, ʅ.  

5. ɺʠʟʥʘʯʝʥʥʷ ʰʠʨʠʥʠ ʚʘʞʝʣʷ: dbº . 

ʅʘ ʟʛʠʥʘʥʥʷ ʚʘʞʽʣʴ ʟʘʟʚʠʯʘʡ ʥʝ ʨʦʟʨʘʭʦʚʫʶʪʴ (ʪʽʣʴʢʠ ʪʦʜʽ ʢʦʣʠ

( ) .15...10 dL Ö> ) 

6. ɿʘ ʦʙʨʘʥʠʤ ʟʥʘʯʝʥʥʷʤ ʩʠʣʠ ʥʘ ʧʨʠʚʦʜʽ ʪʘ ʟʘ ʚʝʣʠʯʠʥʦʶ ʭʦʜʫ 

ʧʨʠʚʦʜʫ ʚʠʙʠʨʘʶʪʴ ʪʠʧ ʧʨʠʚʦʜʫ.  

ʇʨʠʢʣʘʜ  ʨʦʟʨʘʭʫʥʢʫ.  

ɺʠʭ̔ʜʥʽ ʜʘʥʽ: 9800=
ä

T ʅ, 2,0=d ʤʤ, 21 ll =  , 95,0=h . 

ɺʠʟʥʘʯʝʥʥʷ ʭʦʜʫ ʟʘʪʠʩʢʥʦʛʦ ʝʣʝʤʝʥʪʘ: 

ʤʤhʟʵ 3,13,0
19600

9800
3,02,0 =+++=  

H
l

l
Q 10316

95,01

19800
9800

1

2 =
Ö

Ö
==
h

(ʽʟ ʫʤʦʚʠ ʨʽʚʥʦʚʘʛʠ) 

ɺʠʟʥʘʯʘʻʤʦ ʭʽʜ ʧʣʫʥʞʝʨʘ: 

ʤʤ
ll

h
h T
ʧʣ 3,1

1/1

3,1

/ 12

===  

ɺʠʟʥʘʯʘʻʤʦ ʨʝʘʢʮʽʶ ʚ ʦʧʦʨʽ:  

0103169600:0 =-+-=ä Ry  

0=-+
ä

- QRT  

HR 20116=  

ɺʠʟʥʘʯʘʻʤʦ ʜʽʘʤʝʪʨ ʦʧʦʨʠ: ʤʤd 3220116226,0 =²  
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ʇʨʠʡʤʘʻʤʦ: ʤʤd 35=  

ʐʠʨʠʥʘ ʚʘʞʝʣʷ: ʤʤdb 32==  

ɯɯ. ʈʦʟʨʘʭʫʥʦʢ ʢʣʠʥʦ-ʧʣʫʥʞʝʨʥʦʛʦ ʤʝʭʘʥʽʟʤʫ: 

01010316 == aHQ  

'05053,1 == jʤʤyʇ  
0

2 11=ʧʨj ï ʧʨʠʚʝʜʝʥʠʡ ʢʫʪ ʪʝʨʪʷ. 

 

ɺʠʟʥʘʯʘʻʤʦ ʭʽʜ ʢʣʠʥʘ: ʤʤʩtgyʢʣ 37,7103,1 0 =Ö=  

( )
( )

H

tgtg

tgtg
S 3258

50550510

11505101

10316

'0'0

0'0
=

++

+-
=

ä  

 

l1 

Q  

R  

W  a 

ʟʵh  

b  

R  

l2 

Q 

 

 

ʈʠʩ. 5.28.ʉʭʝʤʘ  ɺʇ ʟ ʢʣʠʥʦ-ʚʘʞʽʣʴʥʠʤ ʟʘʪʠʩʢʥʠʤ ʤʝʭʘʥʽʟʤʦʤ  

 

ʇʨʠʢʣʘʜ 2. ʈʦʟʨʘʭʫʥʦʢ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ɺʇ ʟ ʧʥʝʚʤʘʪʠʯʥʠʤ 

ʧʨʠʚʦʜʦʤ ʽ ʚʘʞʽʣʴʥʠʤ ʤʝʭʘʥʽʟʤʦʤ (ʨʠʩ.5.29) ʧʨʠ ʟʝʥʢʝʨʫʚʘʥʥʽ.  
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ʈʠʩ.5.29.ʂʦʥʩʪʨʫʢʪʠʚʥʘ ʩʭʝʤʘ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʟʝʥʢʝʨʫʚʘʥʥʷ ʦʪʚʦʨʫ 

 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʚʠʢʦʥʘʥʘ ʥʘʩʪʫʧʥʘ ʫʤʦʚʘ (ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ):  

0=ä Oʄ  ʨʽʟʪʝʨ ʄkʄ Ö=  

ʜʝ ʪʝʨʄ , ʨʽʟʄ  - ʚʽʜʧʦʚʽʜʥʦ ʤʦʤʝʥʪʠ ʩʠʣ ʪʝʨʪʷ ʽ ʨʽʟʘʥʥʷ; k  - 

ʢʦʝʬʽʮʽʻʥʪ ʟʘʧʘʩʫ (kÓ2,5). 

ʄʦʤʝʥʪ ʨʽʟʄ  ʧʨʠ ʟʝʥʢʝʨʫʚʘʥʥʽ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʟʘ ʚʽʜʦʤʦʶ ʚ 

ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʬʦʨʤʫʣʦʶ 

ʄ
VXZ

ʄʨʽʟ KStDʉʄ MMM ÖÖÖÖÖ=10 .  
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ʅʝʭʪʫʶʯʠ ʩʠʣʘʤʠ ʪʝʨʪʷ ʟʘʛʦʪʦʚʢʠ ʟ ʦʧʦʨʥʠʤʠ ʰʪʠʨʷʤʠ ʽ ʥʝ 

ʚʨʘʭʦʚʫʶʯʠ ʩʠʣʠ ʪʝʨʪʷ ʤʽʞ ʟʘʪʠʩʢʥʠʤ ʧʣʫʥʞʝʨʦʤ ʽ ʟʘʛʦʪʦʚʢʦʶ (ʚʚʘʞʘʻʤʦ, 

ʱʦ ʧʣʫʥʞʝʨ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʽʢʨʦʧʝʨʝʤʽʱʝʥʴ ʽʟ-ʟʘ ʥʘʷʚʥʦʩʪʽ ʟʘʟʦʨʫ ʚ 

ʟôʻʜʥʘʥʥ)̔, ʤʦʤʝʥʪ ʪʝʨʪʷ ʪʝʨʄ , ʷʢʠʡ ʙʫʜʝ ʫʪʨʠʤʫʚʘʪʠ ʟʘʛʦʪʦʚʢʫ ʚʽʜ 

ʧʦʚʦʨʦʪʫ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

22 ʟʪʝʨʪʝʨ DFʄ ÖÖ= ,  

ʜʝ ʪʝʨF  - ʩʠʣʘ ʪʝʨʪʷ, ʚ ʢʦʥʪʘʢʪʽ ʟʘʛʦʪʦʚʢʠ ʟ ʧʨʠʟʤʦʶ;  

ʟD  - ʜʽʘʤʝʪʨ ʟʘʛʦʪʦʚʢʠ. 

ʉʠʣʘ ʪʝʨʪʷ 

fNFʪʝʨ Ö= ,  

ʜʝ N  - ʥʦʨʤʘʣʴʥʘ ʩʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʟʘʛʦʪʦʚʢʫ ʟ ʙʦʢʫ ʧʨʠʟʤʠ ʚʥʘʩʣʽʜʦʢ 

ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ ʟʘʪʠʩʢʫQ ; f  - ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ. 

ɯʟ ʪʨʠʢʫʪʥʠʢʘ ʩʠʣ 

( )[ ]2sin2 a=QN ,  

ʜʝ Q  - ʩʠʣʘ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ; a - ʢʫʪ ʧʨʠʟʤʠ. 

ɯʟ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ  ʧʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ  Nʦʪʨʠʤʘʻʤʦ: 

( )( )ʟʨʽʟ DfʄkQ ÖaÖÖÖ= 2sin2 .  

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʡʥʷʪʦʾ ʩʭʝʤʠ ʚʘʞʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ W  , ʷʢʫ ʧʦʚʠʥʝʥ ʩʪʚʦʨʠʪʠ ʧʥʝʚʤʦʧʨʠʚʽʜ,: 

( )hÖÖ= 1llQW ,  

ʜʝ l , 1l  - ʧʣʝʯʽ ʚʘʞʝʣʷ; h - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ ʚ 

ʰʘʨʥʽʨʽ ʚʘʞʝʣʷ, h=0,95 [6]. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʜʣʷ ʮʠʣʽʥʜʨʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʧʨʠ ʧʦʜʘʯʽ ʩʪʠʩʥʝʥʦʛʦ 

ʧʦʚʽʪʨʷ ʚ ʙʝʟʰʪʦʢʦʚʫ ʧʦʨʦʞʥʠʥʫ ʟʫʩʠʣʣʷ ʥʘ ʰʪʦʢʫ (ʚ ʅ) ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʥʘʩʪʫʧʥʦʶ ʬʦʨʤʫʣʦʶ: 

( ) hp ÖÖÖ= pDW 2

4
,  

ʜʝ ʮD  - ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ, ʤ.; p  - ʪʠʩʢ ʩʪʠʩʥʫʪʦʛʦ ʧʦʚʽʪʨʷ, ʄʇʘ; h - 

ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʧʦʨʰʥʷ ʚ ʮʠʣʽʥʜʨʽ, 
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h= 0,85é0,90 [3]. ɯʟ ʧʨʠʚʝʜʝʥʦʾ ʬʦʨʤʫʣʠ  ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʮD , ʷʢʱʦ ʚʽʜʦʤʽ 

W  ʽ p. ɿʘʟʚʠʯʘʡ, ʜʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʽ ʩʪʚʦʨʝʥʥʷ ʜʝʷʢʦʛʦ ʟʘʧʘʩʫ 

ʟʫʩʠʣʣʷ, ʽʟ ʬʦʨʤʫʣʠ ʚʠʢʣʶʯʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪ h, ʥʘʪʦʤʽʩʪʴ ʨʦʟʨʘʭʦʚʘʥʫ 

ʥʝʦʙʭʽʜʥʫ ʩʠʣʫ W  ʥʘ ʰʪʦʮʽ ʟʙʽʣʴʰʫʶʪʴ ʫ 1,5 ʨʘʟʠ ʽ ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ 

ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʟʥʘʭʦʜʷʪʴ ʽʟ ʨʽʚʥʷʥʥʷ pDW ʮ ÖÖ=Ö
2

8,05,1 . ɿʚʽʜʢʠ, ʧʨʠʡʥʷʚʰʠ 

p= 0,4 ʄʇʘ, ʦʪʨʠʤʫʶʪʴ: 

WDʮ 7,4º

 

 

(ʋ ʬʦʨʤʫʣʘʭ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʠ W, ʜʽʘʤʝʪʨʫ ʮʠʣʽʥʜʨʘ ʚʝʣʠʯʠʥʠ 

ʩʢʣʘʜʦʚʠʭ ʧʦʜʘʶʪʴ: ʩʠʣʫ ï ʚ ʅ; ʜʽʘʤʝʪʨ ï ʚ ʤʝʪʨʘʭ, ʪʠʩʢ ï ʚ ʅ/ʤ2, 

(1 ʄʇʘ= 106 ʅ/ʤ2 ) ʘʙʦ ʜʽʘʤʝʪʨ ï ʚ ʤʤ, ʪʠʩʢ ï ʚ ʄʇʘ.) 

ʇʨʠʢʣʘʜ 2. ʈʦʟʨʘʭʫʥʦʢ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ʪʨʴʦʭʢʫʣʘʯʢʦʚʦʛʦ 

ʪʦʢʘʨʥʦʛʦ ʧʘʪʨʦʥʘ ʟ ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ [33].   

 ɿʛʽʜʥʦ ʟ ʘʣʛʦʨʠʪʤʦʤ ʪʘ ʤʝʪʦʜʠʢʦʶ ʨʦʟʨʘʭʫʥʢʫ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʜʦʤʠʭ ʩʠʣ ʨʽʟʘʥʥʷ, ʚʠʢʦʥʫʻʪʴʩʷ ʨʦʟʨʘʭʫʥʦʢ ʩʠʣ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʧʨʠ ʪʦʯʽʥʥʽ ʚ ʪʨʴʦʭʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ ʟ ʧʥʝʚʤʘʪʠʯʥʠʤ ʧʨʠʚʦʜʦʤ 

(ʨʠʩ. 5.30). 

ʎʠʣʽʥʜʨʠʯʥʘ ʟʘʛʦʪʦʚʢʘ, ʚʩʪʘʥʦʚʣʝʥʘ ʚ ʪʨʴʦʭʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ, ʧʽʜ 

ʜʽʻʶ ʩʠʣ ʨʽʟʘʥʥʷ ʧʨʠ ʪʦʯʽʥʥʽ ʤʦʞʝ ʧʨʦʚʝʨʥʫʪʠʩʷ ʥʘʚʢʦʣʦ ʦʩʽ, ʟʤʽʩʪʠʪʠʩʴ 

ʚʟʜʦʚʞ ʦʩʽ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʦʩʴʦʚʦʛʦ ʫʧʦʨʫ) ʽ ʚʠʚʝʨʥʫʪʠʩʴ ʽʟ ʢʫʣʘʯʢʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʪʨʠ ʚʘʨʽʘʥʪʠ ʤʦʞʣʠʚʦʛʦ ʟʤʽʱʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʪʘ ʨʦʟʨʘʭʫʻʤʦ ʜʣʷ 

ʢʦʞʥʦʛʦ ʽʟ ʥʠʭ ʩʠʣʫ ʟʘʪʠʩʢʫ, ʟ ʷʢʦʶ  ʧʦʚʠʥʝʥ ʜʽʷʪʠ ʥʘ ʟʘʛʦʪʦʚʢʫ ʢʫʣʘʯʦʢ ʜʣʷ 

ʫʪʨʠʤʘʥʥʷ ʾʾ ʚ ʩʪʘʥʽ ʨʽʚʥʦʚʘʛʠ. ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʦʚʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʽ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʚʦʜʫ ʚʠʢʦʨʠʩʪʘʻʤʦ ʥʘʡʙʽʣʴʰʝ ʽʟ ʦʪʨʠʤʘʥʠʭ 

ʟʥʘʯʝʥʴ ʩʠʣʠ ʟʘʪʠʩʢʫQ . 

ʉʢʣʘʜʘʻʤʦ ʩʭʝʤʫ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʨʠ ʪʦʯʽʥʥʽ ʾʾ ʚ 

ʪʨʴʦʭʢʫʣʘʯʢʦʚʦʤʫ ʧʘʪʨʦʥʽ (ʨʠʩ.5.30). ʉʢʣʘʜʦʚʽ xP , yP  ʽ zP  ʩʠʣʠ ʨʽʟʘʥʥʷ 
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ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʚʽʜʦʤʠʤʠ ʚ ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʤʝʪʘʣʽʚ ʝʤʧʽʨʠʯʥʠʤʠ 

ʟʘʣʝʞʥʦʩʪʷʤʠ. 

 

 

 

ʈʠʩ.5.30. ʉʭʝʤʘ ʩʠʣ, ʱʦ ʜʽʶʪʴ ʥʘ ʟʘʛʦʪʦʚʢʫ 

1.ʇʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ ʤʦʤʝʥʪʫ ʩʠʣʠ zP  ʧʨʦʪʠʜʽʻ ʤʦʤʝʥʪ ʩʠʣ 

ʪʝʨʪʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʤʽʩʮʷʭ ʢʦʥʪʘʢʪʫ ʢʫʣʘʯʢʽʚ ʟ ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ, ʱʦ 

ʦʙʨʦʙʣʶʻʪʴʩʷ. ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʙʫʪʠ 

ʟʘʧʠʩʘʥʘ ʚ ʪʘʢʦʤʫ ʚʠʛʣʷʜʽ: 

0232 00 =ÖÖÖ-ÖÖ DfQDPk z ,  

ʟʚʽʜʢʠ ʩʠʣʘ, ʟ ʷʢʦʶ ʢʫʣʘʯʦʢ ʧʦʚʠʥʝʥ ʜʽʷʪʠ ʥʘ ʟʘʛʦʪʦʚʢʫ ʧʨʠ 

ʟʘʢʨʽʧʣʝʥʥʽ, ʩʪʘʥʦʚʠʪʠʤʝ, ʄʅ: 

( )DfDPkQ z ÖÖÖÖ= 00 3 , 

ʜʝ 0D  - ʜʽʘʤʝʪʨ ʧʦʚʝʨʭʥʽ, ʱʦ ʟʘʪʠʩʢʘʻʪʴʩʷ ʚ ʧʘʪʨʦʥʽ; 0f  - ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʨʪʷ ʤʽʞ ʢʫʣʘʯʢʘʤʠ ʧʘʪʨʦʥʘ ʽ ʦʙʨʦʙʣʶʚʘʥʦʾ ʟʘʛʦʪʦʚʢʠ (ʜʣʷ ʨʠʬʣʝʥʠʭ ʧʦ 

ʢʦʥʪʘʢʪʥʽʡ ʧʦʚʝʨʭʥʽ ʢʫʣʘʯʢʽʚ 0f  - ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ; ʧʨʠ ʥʘʷʚʥʦʩʪʽ 
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ʥʘʩʽʯʦʢ 0f =0,25, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʢʘʥʘʚʦʢ 0f

=0,3é0,5, ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʟʫʙʮʽʚ - 0f =0,8é1,0); D  - ʜʽʘʤʝʪʨ ʦʙʪʦʯʫʚʘʥʥʷ. 

2.ɿʤʽʱʝʥʥʶ ʟʘʛʦʪʦʚʢʠ ʚʟʜʦʚʞ ʾʾ ʦʩʽ ʧʨʦʪʠʜʽʶʪʴ ʩʠʣʠ ʪʝʨʪʷ ʚ ʤʽʩʮʷʭ 

ʢʦʥʪʘʢʪʫ ʢʫʣʘʯʢʽʚ ʟ ʧʦʚʝʨʭʥʝʶ ʟʘʛʦʪʦʚʢʠ (ʚʝʢʪʦʨʠ ʮʠʭ ʩʠʣ ʤʘʶʪʴ ʥʘʧʨʷʤ 

ʧʨʦʪʠʣʝʞʥʠʡ ʟʦʙʨʘʞʝʥʠʤ ʥʘ ʨʠʩ. 5.30). ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʩʠʣ ʫ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ: 

03 0 =Ö-Ö xPkfQ ,  

ɿʚʽʜʢʠ: 

03 fPkQ x ÖÖ= , ʄʅ  

ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʚʠʢʨʫʯʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ 

ʨʽʚʥʦʜʽʶʯʦʾ ʩʠʣʠ 
22

zyR PPP +=  ʻ ʧʦʣʦʞʝʥʥʷ ʢʫʣʘʯʢʽʚ, ʱʦ ʟʦʙʨʘʞʝʥʝ ʥʘ 

ʨʠʩ.5.30. ʇʝʨʝʥʽʩʰʠ ʪʦʯʢʫ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ RP  ʚ ʪʦʯʢʫ ʆ (ʚʠʢʦʨʠʩʪʘʻʤʦ 

ʪʝʦʨʝʤʫ ʧʨʦ ʧʘʨʘʣʝʣʴʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʣʽʥʽʾ ʜʽʾ ʩʠʣʠ) ʽ ʧʨʠʡʥʷʚʰʠ ʥʘʙʣʠʞʝʥʦ ʚ 

ʷʢʦʩʪʽ ʦʩʽ ʧʦʚʦʨʦʪʫ ʧʨʷʤʫ ʆ1ʆ1, ʨʽʚʥʷʥʥʷ ʤʦʤʝʥʪʽʚ ʚʩʽʭ ʩʠʣ, ʱʦ ʜʽʶʪʴ 

ʚʽʜʥʦʩʥʦ ʮʽʻʾ ʦʩʽ, ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ: 

( ) 102 2 lfQhQlPkhLPk xR ÖÖ+Ö=ÖÖ--ÖÖ ,  

ʟʚʽʜʢʠ ʩʠʣʘ, ʟ ʷʢʦʶ ʢʫʣʘʯʦʢ ʜʽʻ ʥʘ ʟʘʛʦʪʦʚʢʫ 

( )[ ]( )102 5,0 lfhlPhLPkQ xR Ö+ÖÖ--Ö= ,  

ʜʝ 01 75,0 Dl Öº . 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ ʧʨʠʩʪʨʦʶ ʧʨʠʡʤʘʻʤʦ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ maxQ , ʱʦ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʟʘ ʦʜʥʽʻʶ ʟ ʬʦʨʤʫʣ, ʧʨʠʚʝʜʝʥʠʭ ʚʠʱʝ. 
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ʈʠʩ.5.31. ʉʭʝʤʘ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ 

ʅʝʦʙʭʽʜʥʘ ʩʠʣʘ ʥʘ ʰʪʦʮʽ ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʮʠʣʽʥʜʨʫ ( ʨʠʩ.5.31), ʱʦ ʜʽʻ ʥʘ 

ʪʨʠ ʚʘʞʝʣʽ ʟ ʧʣʝʯʘʤʠ 1l  ʽ l   ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʪʠʩʢ ʟʘʛʦʪʦʚʢʠ ʚ 

ʪʨʴʦʭʢʫʣʘʯʢʦʚʦʤʫ ʚʘʞʽʣʴʥʦʤʫ ʧʘʪʨʦʥʽ, ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʘ ʟʘ ʬʦʨʤʫʣʦʶ: 

       
( ) 1max1 313 lQlhakW ÖÖmÖÖ+ÖÖ= ,        

ʜʝ 1k =1,2é1,5 ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʠʣʠ ʪʝʨʪʷ ʚ ʨʫʭʦʤʠʭ 

ʟôʻʜʥʘʥʥʷʭ ʧʘʪʨʦʥʘ; a - ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʘ ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ maxQ  ʜʦ 

ʩʝʨʝʜʠʥʠ ʥʘʧʨʘʚʣʷʶʯʦʛʦ ʧʘʟʘ ʢʫʣʘʯʢʘ; m=0,15é0,2 ï ʢʦʝʬʽʮʽʻʥʪ ʪʝʨʪʷ ʤʽʞ 

ʢʫʣʘʯʢʘʤʠ ʽ ʧʘʟʘʤʠ ʢʦʨʧʫʩʘ ʧʘʪʨʦʥʘ; h  - ʜʦʚʞʠʥʘ ʥʘʧʨʷʤʥʦʾ ʯʘʩʪʠʥʠ ʢʫʣʘʯʢʘ 

ʚ ʢʦʨʧʫʩʽ ʧʘʪʨʦʥʘ; 1l  ʽ l  - ʜʦʚʞʠʥʠ ʧʣʝʯʝʡ ʚʘʞʝʣʷ. 

ʊʦʜʽ ʜʽʘʤʝʪʨ ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʮʠʣʽʥʜʨʫ 

24
d

p

W
Dʮ +

hÖÖp

Ö
= ,                   

ʜʝ p  - ʪʠʩʢ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʤʝʨʝʞʽ (p=0,4 ʄʇʘ); 

h - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʚʽʜ ʪʝʨʪʷ ʚ ʧʥʝʚʤʦʧʨʠʚʦʜʽ (h=0,85); 

d - ʜʽʘʤʝʪʨ ʰʪʦʢʘ ʧʦʨʰʥʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʡʦʛʦ ʧʨʠʡʤʘʶʪʴ  

Dd )20.015.0( -= . 



141 

 

ʗʢʱʦ ʚ ʦʩʪʘʥʥʽʡ ʬʦʨʤʫʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʽʘʤʝʪʨʘ ʧʥʝʚʤʦʮʠʣʽʥʜʨʘ, 

ʟʥʘʯʝʥʥʷ ʩʠʣʠ W ʧʨʠʡʥʷʪʠ ʚ ʅ, ʪʠʩʢʫ - ʚ ʄʇʘ, ʪʦ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ , ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ 1ʄʇʘ= 106 ʅ/ʤ2 , ʙʫʜʝ ʦʜʝʨʞʘʥʦ ʚ ʤʽʣʽʤʝʪʨʘʭ. 

ʆʜʝʨʞʘʥʝ  ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʫ ʮʠʣʽʥʜʨʘ ʦʢʨʫʛʣʷʻʪʴʩʷ ʽ ʧʨʠʡʤʘʻʪʴʩʷ ʙʣʠʞʯʝ ʽʟ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʨʷʜʫ. 

 

ʇʨʠʢʣʘʜ 3. ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ɺʇ, 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ, ʪʘ ʚʠʟʥʘʯʠʪʠ  ʧʘʨʘʤʝʪʨʠ 

ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ  

 

ʈʠʩ. 5.32. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ɺʇ ʟ ʜʚʦʤʘ ʧʨʠʟʤʘʤʠ 

 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʦʚʦʜʠʪʴʩʷ  ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʥʘʩʪʫʧʥʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

˝̑ ̨Ȣ̈ᵼὗ ᵼὡᵼὈ̗Ὠ̙ Ȣ̓ 

ʉʠʣʠ ʨʽʟʘʥʥʷ ʪʘ ʾʭ ʤʦʤʝʥʪʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʚʽʜʦʤʠʤʠ ʬʦʨʤʫʣʘʤʠ 

ʪʝʦʨʽʾ ʨʽʟʘʥʥʷ ʜʣʷ ʨʦʟʪʦʯʫʚʘʥʥʷ ʯʠ ʩʚʝʨʜʣʽʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʦʙʨʦʙʣʝʥʥʷ ʦʪʚʦʨʽʚ ʫ ʜʚʦʭ ʟʘʛʦʪʦʚʢʘʭ, ʤʦʤʝʥʪʠ 

ʨʽʟʘʥʥʷ ʦʜʥʘʢʦʚʽ.    

1.ʈʦʟʨʘʭʦʚʫʻʤʦ ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʟʘʪʠʩʢʫ Q ʦʜʥʽʻʾ ʟʘʛʦʪʦʚʢʠ, ʱʦ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʢʣʘʩʪʠ ʜʣʷ ʫʥʝʤʦʞʣʠʚʣʝʥʥʷ ʧʨʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ 

ʤʦʤʝʥʪʫ ʨʽʟʘʥʥʷ. 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ: 



142 

 

˙̏ πȟ      Ὧ̇ ̒Ȣ̃ Ὂ̓ Ȣ̑ὶ̈́Ȣ̄ ςὊ̓ Ȣ̑ὶ̈́Ȣ̄ 

ʗʢʱʦ ʽʩʥʫʶʪʴ ʩʫʤʥʽʚʠ ʱʦʜʦ ʜʦʩʪʘʪʥʦʩʪʽ ʞʦʨʩʪʢʦʩʪʽ ʚʘʞʝʣʷ, ʪʦʙʪʦ 

ʤʦʞʣʠʚʝ ʡʦʛʦ ʟʤʽʱʝʥʥʷ ʧʽʜ ʜʽʻʶ ʤʦʤʝʥʪʫ ʨʽʟʘʥʥʷ, ʤʦʤʝʥʪ ʩʠʣʠ ʪʝʨʪʷ Fʪʨ  ʽʟ 

ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʣʶʯʠʪʠ. 

Ὂ̓ Ȣ̑ ὗὪ       Ὂ̓ Ȣ̑

ὗϽὪ

ςίὭὲ‌ς
    

Ὧὓ̒ Ȣ̃ ὗὪὶ
ςὗὪὶ

ςίὭὲ‌ς
 Ƞ                      ὗ

Ὧὓ̒ Ȣ̃

Ὢ
Ὢρ

ίὭὲ‌ς
Ͻὶ

 

2. ʈʦʟʨʘʭʦʚʫʻʤʦ ʥʝʦʙʭʽʜʥʫ ʚʝʣʠʯʠʥʫ ʩʠʣʠ W , ʷʢʫ ʪʨʝʙʘ ʧʨʠʢʣʘʩʪʠ ʜʦ 

ʚʘʞʝʣʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʪʠʩʢ ʢʦʞʥʦʾ ʽʟ ʜʚʦʭ ʟʘʛʦʪʦʚʦʢ ʩʠʣʦʶ Q. 

 ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʚʘʞʝʣʷ: 

W=Qô+Qô+q    ʘʙʦ    W=2Q+q   ʦʩʢʽʣʴʢʠ     Qô=Q    

ɼʝ q- ʩʠʣʘ ʦʧʦʨʫ ʧʨʫʞʠʥʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʚʽʜ ʚʘʞʝʣʷ. 

3. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʦʾ ʩʠʣʠ W ʨʦʟʨʘʭʫʻʤʦ ʜʽʘʤʝʪʨ 

ʮʠʣʽʥʜʨʘ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ. 

ὡ
“Ὀ Ὠ̙ Ȣ̓

τ
̑̄ ̉Ȣ̅– Ƞ         Ὠ̙ Ȣ̓ πȢςυὈ̗Ƞ     ὡ

“Ὀ πȢπφὈ

τ
ὴ–   

ɺʠʟʥʘʯʘʻʤʦ Ὀ̗ȡ     ὡ
Ȣ

ὴ–Ƞ   Ὀ
Ȣ ϽϽϽ

 

ʗʢʱʦ ʚ ʦʩʪʘʥʥʽʡ ʬʦʨʤʫʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʜʽʘʤʝʪʨʘ, ʟʥʘʯʝʥʥʷ ʩʠʣʠ W 

ʧʨʠʡʥʷʪʠ ʚ ʅ, ʪʠʩʢʫ - ʚ ʄʇʘ, ʪʦ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ , ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ 

1ʄʇʘ= 106 ʅ/ʤ2 , ʙʫʜʝ ʦʜʝʨʞʘʥʦ ʚ ʤʽʣʽʤʝʪʨʘʭ. ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ 

ʦʢʨʫʛʣʷʻʤʦ ʜʦ ʙʣʠʞʯʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ. 

ʇʨʠ ʨʫʯʥʦʤʫ ʟʘʪʠʩʢʫ ʨʦʟʨʘʭʦʚʫʻʤʦ ʛʚʠʥʪʦʚʠʡ ʤʝʭʘʥʽʟʤ ʽ ʚʠʟʥʘʯʘʻʤʦ 

ʩʠʣʫ, ʷʢʫ ʨʦʙʽʪʥʠʢ ʧʦʚʠʥʝʥ ʧʨʠʢʣʘʩʪʠ ʜʦ ʨʫʢʦʷʪʢʠ ʢʣʶʯʘ:   

  ̋ ̑́Ȣ̂
̒Ȣ̑ ̐Ȣ̑ ˙˟ Ȣ̋
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 ʇʨʠʢʣʘʜ 4. ʅʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʟʘʪʠʩʢʥʦʾ ʩʠʩʪʝʤʠ ɺʇ, 

ʨʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʷʢʦʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.5.33, ʪʘ ʚʠʟʥʘʯʠʪʠ  ʧʘʨʘʤʝʪʨʠ 

ʩʠʣʦʚʦʛʦ ʧʨʠʚʦʜʫ  

 

ʈʠʩ.5.33.  ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʰʘʨʥʽʨʥʦ- ʚʘʞʽʣʴʥʦʛʦ ɺʇ 

 

ʇʦʭʠʙʢʠ ʙʘʟʫʚʘʥʥʷ ʜʣʷ ʦʜʝʨʞʫʚʘʥʠʭ ʨʦʟʤʽʨʽʚ:    

 Ůʙʉ = 0 (ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ  ʽʥʩʪʨʫʤʝʥʪʦʤ) , Ůʙɺ = 0 (ʦʩʢʽʣʴʢʠ ʊɹſɺɹ) ;  Ůʙʂ = æ 

1. ʈʦʟʨʘʭʦʚʫʻʤʦ ʚʝʣʠʯʠʥʫ ʩʠʣʠ ʟʘʪʠʩʢʫ ʟʘʛʦʪʦʚʢʠ Q, ʷʢʫ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʢʣʘʩʪʠ ʜʣʷ ʫʩʫʥʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʧʨʦʚʦʨʦʪʫ ʟʘʛʦʪʦʚʢʠ ʧʽʜ ʜʽʻʶ ʤʦʤʝʥʪʫ 

ʩʠʣʠ ʨʽʟʘʥʥʷ. ʇʨʠ ʪʘʢʽʡ ʩʭʝʤʽ ʫʩʪʘʥʦʚʢʠ ʪʘ ʜʽʾ ʩʠʣ, ʟʘʛʦʪʦʚʢʘ ʧʽʜ ʜʽʻʶ 

ʤʦʤʝʥʪʫ ʩʠʣʠ ʨʽʟʘʥʥʷ ʪʘ ʧʨʠ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʩʠʣʠ ʟʘʪʠʩʢʫ Q, ʤʦʞʝ 

ʧʦʚʝʨʥʫʪʠʩʴ ʥʘʚʢʦʣʦ ʦʧʦʨʠ 2.  

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʟʘʛʦʪʦʚʢʠ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʧʠʰʝʪʴʩʷ: 02 =äʄ  ʘʙʦ 

Ὧὖ̑ ̨Ȣ̈ὰ ὗὰ Ὂ˟ Ȣ̋ὰ                Ὂ˟ Ȣ̋ ὗὪ          ὗ
Ὧὖ̑ ̨Ȣ̈ὰ

ὰ Ὢὰ
  

2. ʈʦʟʨʘʭʦʚʫʻʤʦ ʥʝʦʙʭʽʜʥʫ ʚʝʣʠʯʠʥʫ ʩʠʣʠ W, ʷʢʫ ʪʨʝʙʘ ʧʦʜʘʪʠ ʥʘ ʚʭʽʜ 

ʰʘʨʥʽʨʥʦ- ʚʘʞʽʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʪʠʩʢ ʟʘʛʦʪʦʚʢʠ ʩʠʣʦʶ Q. 
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ʈʠʩ. 5.34.ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʚʘʞʝʣʷ 

 

ʋʤʦʚʘ ʨʽʚʥʦʚʘʛʠ ʚʘʞʝʣʷ:  

ὗὰ ὡὰ ὔὰ Ƞ              ὔ ὡ ὸὫ‌ ‍  ὸὫ•̐ Ȣ̑  

ὡ
ὗὰ

ὰ ὰὸὫ‌ ‍  ὸὫ•̐ Ȣ̑
     

3. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʦʾ ʩʠʣʠ W ʨʦʟʨʘʭʫʻʤʦ ʧʘʨʘʤʝʪʨʠ 

ʮʠʣʽʥʜʨʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ. 

ὡ
“Ὀx

τ
ὴ–   Ƞ    Ὀ

τὡ

“ϽὴϽ–
 

ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʘ ʦʢʨʫʛʣʷʻʤʦ ʜʦ ʙʣʠʞʯʦʛʦ ʩʪʘʥʜʘʨʪʥʦʛʦ. 

 

 

5.5.  ʂʽʥʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʤʝʭʘʥʽʟʤʽʚ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ 

ʚʝʨʩʪʘʪʥʦʤʫ ʧʨʠʩʪʨʦʾ 

ʂʽʥʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʭʦʜʫ 

ʢʦʞʥʦʾ ʣʘʥʢʠ ʤʝʭʘʥʽʟʤʫ ʟʘʢʨʽʧʣʝʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʩʠʣʦʚʦʛʦ 

ʤʝʭʘʥʽʟʤʫ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʙʦʯʠʡ ʭʽʜ ʧʝʨʰʦʾ ʣʘʥʢʠ, ʱʦ 
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ʟʘʙʝʟʧʝʯʫʻ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. ʈʦʟʨʘʭʫʥʦʢ ʡʦʛʦ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʚʝʜʝʪʴʩʷ ʟ 

ʫʤʦʚʠ ʚʽʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʽ ʟʥʷʪʪʷ ʟʘʛʦʪʦʚʢʠ ʫ ɺʇ. ʇʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʙʦʯʽ 

ʭʦʜʠ ʽʥʰʠʭ ʣʘʥʦʢ. ʈʦʟʨʘʭʫʥʦʢ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷʤ ʨʦʙʦʯʦʛʦ ʭʦʜʫ, 

ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʩʠʣʦʚʠʤ ʧʨʠʩʪʨʦʻʤ. 

ʎʝ  ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʢʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʝʭʘʥʽʟʤʽʚ 

ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʽ ʚʠʙʨʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʠʣ Q ʽ 

N, ʚʝʣʠʯʠʥʠ ʭʦʜʫ ʩʠʣʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ L ʽ ʰʚʠʜʢʦʩʪʽ V. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʢʨʝʩʣʝʥʥʷ ʜʝʪʘʣʽ, ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ, ʟʤʽʩʪ ʦʧʝʨʘʮʽʾ. 

2. ɺʠʢʨʝʩʣʠʪʠ ʚ ʤʘʩʰʪʘʙʽ ʩʭʝʤʠ ʤʝʭʘʥʽʟʤʽʚ ʟʘʢʨʽʧʣʝʥʥʷ. ɺʢʘʟʘʪʠ ʜʚʘ 

ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʟʘʢʨʽʧʣʝʥʥʷ (ʧʦʣʦʞʝʥʥʷ ʜʣʷ ʟʘʢʨʽʧʣʝʥʦʾ 

ʟʘʛʦʪʦʚʢʠ ʽ ʧʦʣʦʞʝʥʥʷ, ʚ ʷʢʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʽʣʴʥ ̔ʫʩʪʘʥʦʚʢʘ ʪʘ ʟʥʷʪʪʷ 

ʟʘʛʦʪʦʚʢʠ). 

3. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʣʘʥʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ, ʚʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʧʝʨʝʤʽʱʝʥʥʷ ʚʭʽʜʥʦʾ ʣʘʥʢʠ, ʧʦʚ'ʷʟʘʥʦʾ ʟ 

ʩʠʣʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. 

4. ʋ ʢʦʞʥʦʤʫ ʤʝʭʘʥʽʟʤʽ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘʤʽʥʠʪʠ ʜʽʶ ʩʠʣʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʢʫʣʘʯʢʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ ʽ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʰʣʷʭʫ ʽ ʰʚʠʜʢʦʩʪʽ. 

5. ɿʨʦʙʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʤʝʭʘʥʽʟʤʽʚ ʟʘʢʨʽʧʣʝʥʥʷ. ɺʠʙʨʘʪʠ 

ʦʩʪʘʪʦʯʥʠʡ ʚʘʨʽʘʥʪ ʤʝʭʘʥʽʟʤʽʚ ʟʘʢʨʽʧʣʝʥʥʷ. 

6. ʇʨʠʚʝʩʪʠ ʨʦʟʨʘʭʫʥʦʢ ʧʝʨʝʤʽʱʝʥʴ. 

7. ɺʠʢʨʝʩʣʠʪʠ ʩʭʝʤʫ ʧʝʨʝʤʽʱʝʥʥʷ L ʚʭʽʜʥʦ ʾʣʘʥʢʠ ʚʽʜ ʢʫʣʘʯʢʦʚʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʽ ʧʨʠʚʝʩʪʠ ʛʨʘʬʽʢ ʰʣʷʭʫ. 
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ʈʠʩ.5.35. ʂʦʥʩʪʨʫʢʮʽʷ ʚʘʞʽʣʴʥʦ ïʢʣʠʥʦʚʦʛʦ ɺʇ 

 

ʈʠʩ.5.36. ɺʇ, ʧʦʙʫʜʦʚʘʥʠʡ ʫ ʤʘʩʰʪʘʙʽ, ʚ ʜʚʦʭ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷʭ 
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ʈʠʩ. 5.37. ʂʽʥʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ɺʇ ʟ ʢʫʣʘʯʢʦʚʠʤ ʩʠʣʦʚʠʤ ʤʝʭʘʥʽʟʤʦʤ: 1 - ʚ 

ʤʦʤʝʥʪ ʟʘʢʨʽʧʣʝʥʥʷ; 2 - ʚ ʤʦʤʝʥʪ ʨʦʟʢʨʽʧʣʝʥʥʷ 

 

ʅʘ ʨʠʩ. 5.36 ʧʦʢʘʟʘʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʢʨʽʧʣʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʠʡ ʫ ʤʘʩʰʪʘʙʽ, 

ʚ ʜʚʦʭ ʢʨʘʡʥʽʭ ʧʦʣʦʞʝʥʥʷʭ, ʦɦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʦʤʝʥʪʘʤ ʟʘʢʨʽʧʣʝʥʥʷ ʽ 

ʨʦʟʢʨʽʧʣʝʥʥʷ ʟʘʛʦʪʦʚʢʠ. ɿ ʫʤʦʚʠ ʚʽʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʽ ʟʥʷʪʪʷ ʟʘʛʦʪʦʚʢʠ, 

ʜʦʚʞʠʥʘ ʭʦʜʫ ʚʘʞʝʣʷ Lʚʠʭ = 12 ʤʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʙʫʜʦʚ, 

ʜʦʚʞʠʥʘ ʭʦʜʫ ʢʣʠʥʘ  Lʚʭ = 7,35 ʤʤ. 

ʉʠʣʦʚʠʡ ʤʝʭʘʥʽʟʤ ʫ ʚʠʛʣʷʜʽ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʟʘʤʽʥʶʻʪʴʩʷ ʢʨʫʛʣʠʤ 

ʢʫʣʘʯʢʦʤ ʟ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ e = 7.35 ʤʤ ʽ ʢʫʪʦʤ ʟʘʢʨʽʧʣʝʥʥʷ 80Á. ɻʨʘʬʽʢʠ 

ʰʣʷʭʫ ʽ ʰʚʠʜʢʦʩʪʽ ʢʣʠʥʘ, ʧʨʠ ʟʘʢʨʽʧʣʝʥʥʽ ʟʘʛʦʪʦʚʢʠ ʧʦʚʦʨʦʪʦʤ ʢʫʣʘʯʢʘ ʥʘ 

80Á ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 5.37.  

 

5.6. ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 5. 

1. ʄʝʪʘ ʩʠʣʦʚʠʭ  ʨʦʟʨʘʭʫʥʢʽʚ ɺʇ. 

2. ʅʘʟʚʽʪʴ ʝʣʝʤʝʥʪʘʨʥʽ ʟʘʪʠʩʢʥʽ ʤʝʭʘʥʽʟʤʠ ɺʇ. 
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3. ʅʘʟʚʽʪʴ ʚʠʜʠ ʢʣʠʥʦʚʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʝʢʩʮʝʥʪʨʠʢʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

4.ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʢʣʠʥʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

5.ʆʭʘʨʝʢʪʠʨʠʟʫʡʪʝ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʛʚʠʥʪʦʚʠʭ ʟʘʪʠʩʢʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ. 

6. ʅʘʟʚʽʪʴ ʚʠʜʠ ʛʚʠʥʪʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

7. ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʢʣʠʥʦʚʠʭ ʟʘʪʠʩʢʥʠʭ ʧʘʪʨʦʥʽʚ. 

8. ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʢʣʠʥʦʧʣʫʥʞʝʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

9. ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʮʘʥʛʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

10. ʆʩʦʙʣʠʚʦʩʪʽ ʽ ʨʦʟʨʘʭʫʥʦʢ ʰʘʨʥʽʨʥʦ-ʚʘʞʽʣʴʥʽ ʤʝʭʘʥʽʟʤʽʚ. 

11. ʇʨʠʚʝʜʽʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʯʦʛʦ ʢʽʥʮʷ ʛʚʠʥʪʦʚʦʛʦ 

ʟʘʪʠʩʢʫ. 

12. ʅʘʚʝʜʽʪʴ ʢʽʥʝʤʘʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʤʝʭʘʥʽʟʤʽʚ ʟʘʢʨʽʧʣʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʫ ɺʇ. 

13. ɽʢʩʮʝʥʪʨʠʢʦʚʽ ʤʝʭʘʥʽʟʤʠ. ʈʦʟʨʘʭʫʥʦʢ ʝʢʩʮʝʥʪʨʠʢʘ, ʧʦʚʥʠʡ ʽ 

ʢʦʨʠʩʥʠʡ ʭʽʜ ʝʢʩʮʝʥʪʨʠʢʘ, ʩʠʣʘ ʟʘʪʠʩʢʫ. 

14. ɺʠʤʦʛʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʟʘʪʠʩʢʥʠʭ ʜʝʪʘʣʝʡ ʽ ʤʝʭʘʥʽʟʤʽʚ. 

15. ʄʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʘʪ ʥʘ ʪʝʨʪʷ ʫ ʚʘʞʽʣʴʥʠʭ ʤʝʭʘʥʽʟʤʘʭ. 

16. ɹʘʛʘʪʦʪʦʯʢʦʚʽ ʚʘʞʽʣʴʥʽ ʟʘʪʠʩʢʘʯ.̔ ʇʨʠʢʣʘʜʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

17. ɻʚʠʥʪʦʚʽ ʤʝʭʘʥʽʟʤʠ ʪʘ ʾʭ ʨʦʟʨʘʭʫʥʦʢ. 

18. ɼʘʡʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʮʘʥʛʦʚʠʤ ʤʝʭʘʥʽʟʤʘʤ ʽ ʾʭ ʢʦʥʩʪʨʫʢʮʽʷʤ. 

19. ʅʘʚʝʜʽʪʴ ʨʦʟʨʘʭʫʥʢʦʚʽ ʬʦʨʤʫʣʠ ʰʘʨʥʽʨʥʦ-ʚʘʞʽʣʴʥʠʭ ʽ ʰʘʨʥʽʨʥʦ-

ʧʣʫʥʞʝʨʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. çɿʘʧʘʩè ʭʦʜʫ ʤʝʭʘʥʽʟʤʫ, ʧʝʨʝʜʘʪʦʯʥʝ ʚʽʜʥʦʰʝʥʥʷ 

ʩʠʣ ʪʘ ʧʝʨʝʤʽʱʝʥʴ. 
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6. ʈʆɿʈɸʍʋʅʆʂ ʊɸ ɺʀɹɯʈ ʉʀʃʆɺʀʍ ʇʈʀɺʆɼɯɺ ɺɽʈʉʊɸʊʅʀʍ 

ʇʈʀʉʊʈʆɰɺ 

6.1. ʂʦʥʩʪʨʫʢʮʽʷ ʽ ʨʦʟʨʘʭʫʥʦʢ ʛʽʜʨʘʚʣʽʯʥʠʭ ʮʠʣʽʥʜʨʽʚ  

ʄʝʪʦʶ ʨʦʟʨʘʭʫʥʢʫ ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ʻ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʨʦʟʤʽʨʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ï ʜʽʘʤʝʪʨʽʚ ʮʠʣʽʥʜʨʘ (ʧʦʨʰʥʷ), ʜʽʘʬʨʘʛʤʠ ʧʥʝʚʤʦʢʘʤʝʨʠ D ʪʘ 

ʰʪʦʢʘ d ʧʨʠ ʟʘʜʘʥʽʡ ʯʠ ʧʨʠʡʥʷʪʽʡ ʚʝʣʠʯʠʥʽ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʯʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʚʝʣʠʯʠʥʠ ʩʠʣʠ W , ʷʢʫ ʪʨʝʙʘ ʧʦʜʘʪʠ ʥʘ ʚʭʽʜ 

ʩʠʣʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ.  

ʈʦʟʨʘʭʫʥʦʢ  ʧʘʨʘʤʝʪʨʽʚ ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ʻ ʦʜʥʠʤ ʽʟ ʟʘʚʜʘʥʴ, ʱʦ 

ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʝʪʘʧʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. ɺʽʥ ʚʠʢʦʥʫʻʪʴʩʷ ʧʽʩʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʩʠʣʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ W. ʆʜʥʦʯʘʩʥʦ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ 

ʫʪʦʯʥʶʻʪʴʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʪʠʧʫ ʧʨʠʚʦʜʫ, ʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʧʨʦʚʦʜʠʪʴʩʷ ʡʦʛʦ ʜʦʜʘʪʢʦʚʠʡ ʚʠʙʽʨ. 

ʉʠʣʠ ʥʘ ʰʪʦʢʘʭ ʧʥʝʚʤʦ- ʯʠ ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʦʛʽʯʥʠʭ ʬʦʨʤʫʣ. ʆʩʥʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʚ ʨʦʟʨʘʭʫʥʢʘʭ 

ʧʦʣʷʛʘʻ ʫ ʨʽʟʥʽʡ ʚʝʣʠʯʠʥʽ ʪʠʩʢʫ ʧʦʚʽʪʨʷ ʽ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ (ʤʘʩʣʘ). ʇʨʠ 

ʨʦʟʨʘʭʫʥʢʘʭ ʧʥʝʚʤʦʧʨʠʚʦʜʽʚ ʪʠʩʢ ʧʦʚʽʪʨʷ ʧʨʠʡʤʘʶʪʴ p=0,4 ʄʇʘ (4ʢʛ./ʩʤ2), 

ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʛʽʜʨʦʧʨʠʚʦʜʽʚ ʪʠʩʢ ʨʽʜʠʥʠ - p=1,2é14 ʄʇʘ (12é140ʢʛ./ʩʤ2). 

ʈʦʟʨʘʭʫʥʦʢ ʩʠʣ  ʥʘ ʰʪʦʢʘʭ ʮʠʣʽʥʜʨʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʫʣ: 

¶ ɼʣʷ ʮʠʣʽʥʜʨʽʚ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ (ʨʠʩ.6.1, 6.2) 

qpDW -ÖÖÖö
÷

õ
æ
ç

å
= h
p 2

4
 (6.1) 

  

 

ʈʠʩ.6.1. ʉʭʝʤʘ ʮʠʣʽʥʜʨʘ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 
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ʈʠʩ. 8.14. ɻʽʜʨʦʮʠʣʽʥʜʨ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

d D 1 
D 

 
 

ʈʠʩ. 3.14. ɻʽʜʨʦʮʠʣʽʥʜʨ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

d D 
1 D 

 

ʈʠʩ.6.2. ɻʽʜʨʦʮʠʣʽʥʜʨ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

 

¶ ɼʣʷ ʮʠʣʽʥʜʨʽʚ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ (ʨʠʩ.6.3) ʧʨʠ ʧʦʜʘʯʽ ʪʠʩʢʫ ʚ ʙʝʟ- 

ʰʪʦʢʦʚʫ ʧʦʨʦʞʥʠʥʫ 

( ) hp ÖÖÖ= pDW 2

4   

¶ ɼʣʷ ʮʠʣʽʥʜʨʽʚ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ (ʨʠʩ.6.3, 6.4, 6.5) ʧʨʠ ʧʦʜʘʯʽ 

ʪʠʩʢʫ ʚ  ʰʪʦʢʦʚʫ ʧʦʨʦʞʥʠʥʫ 

( )( ) hp ÖÖ-Ö= pdDW 22

4  

  

 

ʈʠʩ.6. 3.ʉʭʝʤʘ ʮʠʣʽʥʜʨʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

ɼʝ D ï ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ (ʧʦʨʰʥʷ); 

d - ʜʽʘʤʝʪʨ ʰʪʦʢʘ ʧʦʨʰʥʷ, ʧʨʠʡʤʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ d= (0,15-0,2) D; 

 p - ʪʠʩʢ ʧʦʚʽʪʨʷ, p=0,4 ʄʇʘ ʯʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, p=1,2é14 ʄʇʘ; 

 h - ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ (9,085,0 -=h ) ; 

q ï ʩʠʣʘ ʦʧʦʨʫ ʧʨʫʞʠʥʠ ʚ ʢʽʥʮʽ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʧʦʨʰʥʷ, ʧʨʠʡʤʘʻʪʴʩʷ 

q= 0.05D - ʜʣʷ ʚʝʣʠʢʠʭ  ʜʽʘʤʝʪʨʽʚ, q= 0.2 D  ʜʣʷ ʤʘʣʠʭ  ʜʽʘʤʝʪʨʽʚ ʮʠʣʽʥʜʨʽʚ.   
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ʈʠʩ.8.13  ɻʽʜʨʦʮʠʣʽʥʜʨ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

L 

D 1 
d 1 

d 
D 

l 

ɸ 
 

ɸ-ɸ ɸ 

H k 

  

ʈʠʩ.6. 4.ɻʽʜʨʦʮʠʣʽʥʜʨ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 
 

ʈʠʩ. 8.15   ʇʥʝʚʤʦʮʠʣʽʥʜʨ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

ɸ 1 
ɺ 

  

ɸ  

ɸ l 

d 

D d 1 

ɸ-ɸ 

 

ʈʠʩ.6.5.  ʇʥʝʚʤʦʮʠʣʽʥʜʨ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

ɺ ʫʩʽʭ ʚʠʱʝʧʨʠʚʝʜʝʥʠʭ ʬʦʨʤʫʣʘʭ ʥʝʚʽʜʦʤʦʶ ʚʝʣʠʯʠʥʦʶ, ʷʢʘ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʻ ʜʽʘʤʝʪʨ ʮʠʣʽʥʜʨʘ, ʚʽʜʥʦʩʥʦ ʥʝʾ ʽ ʨʦʟʚôʷʟʫʶʪʴʩʷ ʧʨʠʚʝʜʝʥʽ 

ʨʽʚʥʷʥʥʷ. ʊʦʜʽ ʜʣʷ ʮʠʣʽʥʜʨʘ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ, ʟ ʧʨʠʚʝʜʝʥʦʾ ʚʠʱʝ ʬʦʨʤʫʣʠ,  

ʦʜʝʨʞʠʤʦ:    

( )
hp ÖÖ

+
=

p

qW
D

4
  

ɸʥʘʣʦʛʽʯʥʦ ʜʽʘʤʝʪʨʠ ʮʠʣʽʥʜʨʽʚ D ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ.  

ʆʜʝʨʞʘʥʝ ʟʥʘʯʝʥʥʷ ʦʢʨʫʛʣʶʶʪʴ ʽ ʧʨʠʡʤʘʶʪʴ ʥʘʡʙʣʠʞʯʝ ʩʪʘʥʜʘʨʪʥʝ. ʅʘ 

ʧʨʘʢʪʠʮʽ ʡʦʛʦ ʚʠʙʠʨʘʶʪʴ ʽʟ ʨʷʜʫ 75, 100, 125, 150, 200, 250, 300, 350 ʤʤ. 

 

6.2. ʂʦʥʩʪʨʫʢʮʽʷ ʽ ʨʦʟʨʘʭʫʥʦʢ ʧʥʝʚʤʘʪʠʯʥʠʭ ʢʘʤʝʨ 

ʇʥʝʚʤʦʢʘʤʝʨʠ ʟ ʧʨʫʞʥʠʤʠ ʜʽʘʬʨʘʛʤʘʤʠ, ʷʢ ʽ ʧʥʝʚʤʦʮʠʣʽʥʜʨʠ,  

ʙʫʚʘʶʪʴ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ (ʨʠʩ.6.6) ʪʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ.  
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ʇʝʨʝʚʘʛʦʶ ʧʥʝʚʤʦʢʘʤʝʨ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʥʝʚʤʦʮʠʣʽʥʜʨʘʤʠ, ʻ ʧʨʦʩʪʦʪʘ 

ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʤʝʥʰʘ ʚʘʨʪʽʩʪʴ, ʥʝʜʦʣʽʢʦʤ ï ʤʘʣʠʡ ʭʽʜ ʰʪʦʢʘ, 

L=  (0.15é0.3) D. 

ɼʽʘʬʨʘʛʤʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʛʫʤʦʪʢʘʥʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʪʘʨʽʣʴʯʘʥʽ 

ʜʽʘʬʨʘʛʤʠ) ʪʘ ʽʟ ʪʝʭʥʽʯʥʦʾ ʨʝʟʠʥʠ ʟ ʪʢʘʥʠʥʥʦʶ ʧʨʦʢʣʘʜʢʦʶ.  

 
ʈʠʩ.6.6. ʉʭʝʤʘ ʧʥʝʚʤʦʢʘʤʝʨʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ  

ʈʦʟʨʘʭʦʚʘʥʝ ʟʥʘʯʝʥʥʷ D ʦʢʨʫʛʣʷʶʪʴ ʽ ʧʨʠʡʤʘʶʪʴ ʟ ʨʷʜʫ 75, 125, 160, 

200, 250, 320, 400 ʤʤ (ʪʘʙʣ.6.1).  

ʉʠʣʘ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ ʰʪʦʮʽ ʧʥʝʚʤʦʢʘʤʝʨʠ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ: 

1. ɼʣʷ ʧʥʝʚʤʦʢʘʤʝʨ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ: 

¶ ʫ ʧʦʯʘʪʢʦʚʦʤʫ (ʚʠʭʽʜʥʦʤʫ) ʧʦʣʦʞʝʥʥʽ ʰʪʦʢʘ 

( ) qpdDW -Ö+=
2

2,0   

¶ ʧʽʩʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ ʥʘ 0,3D 

( ) qpdDW -Ö+=
2

15,0   

2. ɼʣʷ ʧʥʝʚʤʦʢʘʤʝʨ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʧʨʠ ʧʦʜʘʯʽ ʪʠʩʢʫ ʚ 

ʙʝʟʰʪʦʢʦʚʫ ʧʦʨʦʞʥʠʥʫ: 

¶ ʫ ʧʦʯʘʪʢʦʚʦʤʫ (ʚʠʭʽʜʥʦʤʫ) ʧʦʣʦʞʝʥʥʽ ʰʪʦʢʘ 

( ) pdDW Ö+=
2

2,0   
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¶ ʧʽʩʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ ʥʘ 0,3D 

( ) pdDW Ö+=
2

15,0   

 

ɼʽʘʤʝʪʨ ʦʧʦʨʥʠʭ ʜʠʩʢʽʚ ʧʨʠʡʤʘʶʪʴ d= (0.5é0.7) D. 

 

 

ʈʠʩ. 6.7. ʇʥʝʚʤʦʢʘʤʝʨʘ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ 

3. ɼʣʷ ʧʥʝʚʤʦʢʘʤʝʨ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ʧʨʠ ʧʦʜʘʯʽ ʪʠʩʢʫ ʚ ʰʪʦʢʦʚʫ 

ʧʦʨʦʞʥʠʥʫ: 

¶ ʫ ʧʦʯʘʪʢʦʚʦʤʫ (ʚʠʭʽʜʥʦʤʫ) ʧʦʣʦʞʝʥʥʽ ʰʪʦʢʘ 

( )[ ]pddDW Ö-+=
2

1

2
2,0   

¶ ʧʽʩʣʷ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʦʢʘ ʥʘ 0,3D 

( )[ ]pddDW Ö-+=
2

1

2
15,0   

ɼʝ D ï ʜʽʘʤʝʪʨ ʜʽʘʬʨʘʛʤʠ; 

d - ʜʽʘʤʝʪʨ ʦʧʦʨʥʦʛʦ ʜʠʩʢʫ, ʧʨʠʡʤʘʻʪʴʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ d= (0.5é0.7)D; 

d1 - ʜʽʘʤʝʪʨ ʰʪʦʢʘ; 

p - ʪʠʩʢ ʧʦʚʽʪʨʷ, p=0,4 ʄʇʘ; 

q ï ʩʠʣʘ ʦʧʦʨʫ ʧʨʫʞʠʥʠ ʚ ʢʽʥʮʽ ʨʦʙʦʯʦʛʦ ʭʦʜʫ ʰʪʦʢʘ.  
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ʋ ʚʠʱʝʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣʘʭ ʚʝʣʠʯʠʥʠ ʩʢʣʘʜʦʚʠʭ ʧʦʜʘʶʪʴ: ʩʠʣʫ- ʚ ʅ, 

ʜʽʘʤʝʪʨ ï ʚ ʤʝʪʨʘʭ, ʪʠʩʢ ï ʚ ʅ/ʤ2,( 1 ʄʇʘ= 106 ʅ/ʤ2 ) ʘʙʦ ʜʽʘʤʝʪʨ ï ʚ ʤʤ, ʪʠʩʢ 

ï ʚ ʄʇʘ. 

ʊʘʙʣʠʮʷ 6.1. ɼʽʘʤʝʪʨʠ ʩʪʘʥʜʘʨʪʥʠʭ ʧʥʝʚʤʦ-, ʛʽʜʨʦʮʠʣʽʥʜʨʽʚ ʪʘ 

ʧʥʝʚʤʦʢʘʤʝʨ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ  ʧʨʠʩʪʨʦʷʭ 

ʊʠʧ ʜʚʠʛʫʥʘ ʈʦʙʦʯʽ ʜʽʘʤʝʪʨʠ, ʤʤ 

ʇʥʝʚʤʦʮʠʣʽʥʜʨʠ 25, 32, 40, 50, 63, 80, 100, 125, 160, 200, 250, 320, 

360, 400 

ʇʥʝʚʤʦʢʘʤʝʨʠ 

ʤʝʤʙʨʘʥʥʽ 

125, 160, 200, 250, 320, 400 

ɻʽʜʨʦʮʠʣʽʥʜʨʠ 40, 50, 63, 80, 100 

ʅʘ ʨʠʩ.6.8 ʥʘʚʝʜʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʚʘʞʽʣʴʥʦʛʦ ɺʇ ʟ ʚʙʫʜʦʚʘʥʠʤ 

ʛʽʜʨʦʮʠʣʽʥʜʨʦʤ. 

 

ʈʠʩ. 6.8. ʉʭʝʤʘ ɺʇ ʟ ʚʙʫʜʦʚʘʥʠʤ ʛʽʜʨʦʮʠʣʽʥʜʨʦʤ 

 

6.3.ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ  ʧʨʠʚʜ̔ 

ʇʨʠʥʮʠʥ ʜʽʾ ʪʘʢʠʭ ʧʨʠʚʦʜʽʚ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʪʦʤʫ, ʱʦ ʤʘʛʥʽʪʥʠʡ ʧʦʪʽʢ, 

ʷʢʠʡ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʢʨʽʧʣʶʚʘʥʫ ʟʘʛʦʪʦʚʢʫ, ʩʪʚʦʨʶʻ ʩʠʣʫ, ʱʦ 

ʧʝʨʝʰʢʦʜʞʘʻ ʚʽʜʨʠʚʫ ʾʾ ʚʽʜ ʧʨʠʩʪʨʦʶ (ʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʨʠʩʪʨʦʷʭ ʮʷ ʩʠʣʘ 

ʩʪʚʦʨʶʻʪʴʩʷ ʚʤʦʥʪʦʚʘʥʠʤʠ ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ, ʘ ʚ ʤʘʛʥʽʪʥʠʭ ʧʨʠʩʪʨʦʷʭ - 

ʧʦʩʪʽʡʥʠʤʠ ʤʘʛʥʽʪʘʤʠ). ɿʘʛʦʪʦʚʢʫ ʫʪʨʠʤʫʻ ʩʠʣʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʷʢ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʘʤʠ, ʪʘʢ ʽ ʤʘʛʥʽʪʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʽ ʷʢʘ ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥʠ 

ʈ = 1 ʄʇʘ. 
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ʅʝʜʦʣʽʢʦʤ ʜʘʥʦʛʦ ʧʨʠʚʦʜʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʤʘʛʥʽʯʫʚʘʥʥʷ ʜʝʪʘʣʝʡ 

ʧʽʩʣʷ ʦʙʨʦʙʢʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʘʙʫʚʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʣʠʰʢʦʚʦʛʦ 

ʤʘʛʥʝʪʠʟʤʫ. 

ʂʦʥʩʪʨʫʢʮʽʾ ʤʘʛʥʽʪʥʠʭ ʧʨʠʚʦʜʽʚ ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 6.9 [8]. 

 

ʈʠʩ. 6.9. ʂʦʥʩʪʨʫʢʮʽʾ ʤʘʛʥʽʪʥʠʭ ʧʨʠʚʦʜʽʚ 

 

6.4.  ʇʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ ʟʘ ʨʦʟʜʽʣʦʤ. 

1. ʇʨʠʟʥʘʯʝʥʥʷ ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ɺʇ. 

2. ʅʘʟʚʽʪʴ  ʚʠʤʦʛʠ ʜʦ ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ɺʇ. 

3. ʅʘʟʚʽʪʴ ʨʦʙʦʯʝ ʩʝʨʝʜʦʚʠʱʝ  ʩʠʣʦʚʠʭ ʧʨʠʚʦʜʽʚ ɺʇ. 

4. ʅʘʚʝʜʽʪʴ ʩʭʝʤʫ ʮʠʣʽʥʜʨʘ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ. 

5. ʅʘʚʝʜʽʪʴ ʩʭʝʤʫ ʛʽʜʨʦʮʠʣʽʥʜʨʘ ʜʚʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ. 

6. ʅʘʚʝʜʽʪʴ ʩʭʝʤʫ ʧʥʝʚʤʦʢʘʤʝʨʠ ʦʜʥʦʩʪʦʨʦʥʥʴʦʾ ʜʽʾ ɺʇ. 

7. ʅʘʚʝʜʽʪʴ ʩʭʝʤʫ ɺʇ ʟ ʚʙʫʜʦʚʘʥʠʤ ʛʽʜʨʦʮʠʣʽʥʜʨʦʤ. 

8. ʅʘʟʚʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ  ʧʨʠʚʦʜʫ ɺʇ. 

9. ʅʘʚʝʜʽʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʛʥʽʪʥʠʭ ʧʨʠʚʦʜʽʚ ɺʇ. 
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7.  ʇʈʆɽʂʊʋɺɸʅʅʗ ɺɽʈʉʊɸʊʅʆɻʆ ʆʉʅɸʑɽʅʅʗ ɯɿ 

ɿɸʉʊʆʉʋɺɸʅʅʗʄ ʉɸD/CAM  

7.1. ʉʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ 

ɺʝʨʩʪʘʪʥʠʡ ʧʨʠʩʪʨʽʡ - ʟʘʪʠʩʢʥʠʡ ʧʘʪʨʦʥ ʙʫʚ ʟʤʦʜʝʣʴʦʚʘʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Solʽd WorksÈ. SolʽdWorksÈ - ʮʝ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʚʠʯʥʠʡ ʛʨʘʬʽʯʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ MʽcrosoftÈ WʽndowsÈ. ʎʝʡ ʣʝʛʢʠʡ ʚ ʦʩʚʦʻʥʥʽ ʟʘʩʽʙ 

ʜʦʟʚʦʣʷʻ ʽʥʞʝʥʝʨʘʤ-ʧʨʦʝʢʪʫʚʘʣʴʥʠʢʘʤ ʰʚʠʜʢʦ ʚʽʜʦʙʨʘʞʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ɺʇ 

ʥʘ ʝʩʢʽʟʽ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʽ ʨʦʟʤʽʨʘʤʠ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ 

ʤʦʜʝʣʽ ʽ ʢʨʝʩʣʝʥʥʷ ɺʇ. ʄʦʜʝʣʴ Solʽd Works ʤʽʩʪʠʪʴ ʪʨʠʚʠʤʽʨʥʫ ʪʚʝʨʜʦʪʽʣʴʥʫ 

ʛʝʦʤʝʪʨʽʶ ʚ ʜʦʢʫʤʝʥʪʽ ʯʠ ʜʝʪʘʣʽ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠʥʠʮʽ. ʂʨʝʩʣʝʥʥʷ ɺʇ 

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʤʦʜʝʣʝʡ ʰʣʷʭʦʤ ʢʨʝʩʣʝʥʥʷ ʚʠʜʽʚ ʫ ʜʦʢʫʤʝʥʪʽ ʢʨʝʩʣʝʥʥʷ. 

ʉʧʦʯʘʪʢʫ ʤʘʣʶʻʪʴʩʷ ʝʩʢʽʟ, ʩʪʚʦʨʶʻʪʴʩʷ ʦʩʥʦʚʘ, ʘ ʧʦʪʽʤ ʫ ʤʦʜʝʣʴ 

ʜʦʜʘʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʝʣʝʤʝʥʪʠ. ʄʦʞʥʘ ʪʘʢʦʞ ʧʦʯʘʪʠ ʟ ʽʤʧʦʨʪʦʚʘʥʦʾ  ʯʠ 

ʧʦʚʝʨʭʥʽ ʛʝʦʤʝʪʨʽʾ ʪʚʝʨʜʦʛʦ ʪʽʣʘ. 

ʄʦʞʥʘ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʢʨʝʩʣʝʥʥʷ, ʜʦʜʘʶʯʠ, ʟʤʽʥʶʶʯʠ ʝʣʝʤʝʥʪʠ ʽ 

ʾʭʥʽʡ ʧʦʨʷʜʦʢ. ɿʚ'ʷʟʦʢ ʤʽʞ ʜʝʪʘʣʷʤʠ, ʩʢʣʘʜʘʣʴʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʽ ʢʨʝʩʣʝʥʥʷʤʠ 

ʛʘʨʘʥʪʫʻ, ʱʦ ʟʤʽʥʠ, ʟʨʦʙʣʝʥʽ ʚ ʦʜʥʦʤʫ  ʜʦʢʫʤʝʥʪʽ ʯʠ ʚʠʜʽ, ʘʚʪʦʤʘʪʠʯʥʦ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʚʩʽʭ ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʘʭ ʯʠ ʚʠʜʘʭ. Ŀ ʉʢʣʘʜʘʣʴʥʽ ʢʨʝʩʣʝʥʥʷ 

ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʝʪʘʧʽ ʚ ʧʨʦʮʝʩʽ ʧʨʦʝʢʪʫʚʘʥʥʷ. 

ɹʽʣʴʰʽʩʪʴ ʝʣʝʤʝʥʪʽʚ SolʽdWorks ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʚʦʤʽʨʥʠʭ ʝʩʢʽʟʘʭ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ SolʽdWorks ʤʦʞʥʘ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ ʝʩʢʽʟʠ. ʋ 

ʪʨʠʚʠʤʽʨʥʦʤʫ ʝʩʢʽʟʽ ʦʙ'ʻʢʪʠ ʽʩʥʫʶʪʴ ʫ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʚʦʥʠ ʥʝ 

ʟʚ'ʷʟʫʶʪʴʩʷ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʧʣʦʱʠʥʘʤʠ ʝʩʢʽʟʽʚ. 

ʇʨʠ ʚʽʜʢʨʠʪʪʽ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʝʪʘʣʽ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ 

ʝʩʢʽʟ. ɽʩʢʽʟ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʪʨʠʚʠʤʽʨʥʦʾ ʤʦʜʝʣʽ. ɽʩʢʽʟ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʘ ʙʫʜʴ-

ʷʢʽʡ ʧʣʦʱʠʥʽ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ (ʧʦʧʝʨʝʜʫ, ʟʚʝʨʭʫ ʯʠ ʧʨʘʚʦʨʫʯ) ʯʠ ʥʘ 

ʩʪʚʦʨʝʥʽʡ ʧʣʦʱʠʥʽ. 
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ʄʦʞʥʘ ʧʦʯʘʪʠ ʟ ʚʠʙʦʨʫ: 

Á ɯʥʩʪʨʫʤʝʥʪʠ ʦʙ'ʻʢʪʘ ʝʩʢʽʟʫ (ʣʽʥʽʷ, ʢʦʣʦ ʽ ʪ.ʜ.)  

Á ɯʥʩʪʨʫʤʝʥʪ - ɽʩʢʽʟ 

Á ʇʣʦʱʠʥʠ 

Á ɺʠʪʷʛʥʫʪʘ ʙʦʙʠʰʢʘ  ʯʠ ʦʩʥʦʚʘ.  

Á ʇʦʚʝʨʥʝʥʘ ʙʦʙʠʰʢʘ ʘʙʦ ʧʽʜʩʪʘʚʘ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

çɽʣʝʤʝʥʪʠè.   

ɽʩʢʽʟ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʥʘ ʧʣʦʩʢʽʡ ʧʦʚʝʨʭʥʽ, ʩʧʣʘʡʥʽ  ʯʠ ʧʦʚʝʨʭʥʽ ʥʘ 

ʛʨʘʥʽ ʪʚʝʨʜʦʪʽʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ. ʑʦʙ ʟʘʧʫʩʪʠʪʠ ʝʩʢʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ 

çʦʙ'ʻʢʪè  ʯʠ ʝʩʢʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ çʝʩʢʽʟè ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ 

ʥʘʩʪʫʧʥʽ ʜʽʾ: 

1. ʅʘʪʠʩʥʽʪʴ ʥʘ ʽʥʩʪʨʫʤʝʥʪ ʦʙ'ʻʢʪʘ ʝʩʢʽʟʫ (ʣʽʥʽʷ, ʢʦʣʦ ʽ ʪ.ʜ.) ʥʘ 

ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ". 

2. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ çɽʩʢʽʟè  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ" ʪʘ 

ʚʠʙʝʨʽʪʴ ɺʩʪʘʚʢʘ ʯʠ ɽʩʢʽʟ.  

3. ɺʠʙʝʨʽʪʴ ʦʜʥʫ ʟ ʪʨʴʦʭ ʚʽʜʦʙʨʘʞʝʥʠʭ ʧʣʦʱʠʥ (ʇʦʧʝʨʝʜʫ, ɿʚʝʨʭʫ ʽ 

ʇʨʘʚʦʨʫʯ). ʇʣʦʱʠʥʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʨʽʻʥʪʘʮʽʾ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ.  

 

ʈʠʩ.7.1. ɺʠʙʽʨ ʦʜʥʽʻʾ ʟ ʪʨʴʦʭ ʚʽʜʦʙʨʘʞʝʥʠʭ ʧʣʦʱʠʥ 

4. ʉʪʚʦʨʽʪʴ ʝʩʢʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ ʦʙ'ʻʢʪʘ  ʯʠ ʝʩʢʽʟʫ 

ʚʠʙʝʨʽʪʴ ʽʥʩʪʨʫʤʝʥʪ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ" ʽ ʩʪʚʦʨʽʪʴ ʝʩʢʽʟ. 

5. ʋʢʘʞʽʪʴ ʨʦʟʤʽʨʠ ʦʙ'ʻʢʪʽʚ ʝʩʢʽʟʫ.  

6. ɿʘʢʨʠʡʪʝ  ʯʠ ʚʠʙʝʨʽʪʴ ʝʩʢʽʟ çɺʠʪʷʛʥʫʪʘ ʙʦʙʠʰʢʘ / ʧʽʜʩʪʘʚʘè ʯʠ 

çʇʦʚʝʨʥʝʥʘ ʙʦʙʠʰʢʘ/ʧʽʜʩʪʘʚʘè  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʣʝʤʝʥʪʠ". 

ʑʦʙ ʟʘʧʫʩʪʠʪʠ ʝʩʢʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʣʦʱʠʥʠ: 
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1. ɺʠʙʝʨʽʪʴ ʧʣʦʱʠʥʫ ʚ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ Feature Manager ʽ 

ʥʘʪʠʩʥʽʪʴ ʥʘ çʽʥʩʪʨʫʤʝʥʪ ʦʙ'ʻʢʪʘè  ʯʠ çɽʩʢʽʟè  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ". 

ʇʣʦʱʠʥʘ ʙʫʜʝ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʚ ʦʨʽʻʥʪʘʮʽʾ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ. 

2. ʉʪʚʦʨʽʪʴ ʝʩʢʽʟ ʽ ʚʠʢʦʥʘʻʪʝ ʢʨʦʢʠ 4 ʽ 5 ʟ ʧʦʧʝʨʝʜʥʴʦʾ ʧʨʦʮʝʜʫʨʠ. 

ʇʦʯʘʪʦʢ ʩʪʚʦʨʝʥʥʷ ʝʩʢʽʟʫ ʟ ʚʠʪʷʛʥʫʪʦʾ ʯʠ ʧʦʚʝʨʥʝʥʦ ʾ

ʙʦʙʠʰʢʠ/ʧʽʜʩʪʘʚʢʠ: 

1. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ɺʠʪʷʛʥʫʪʘ ʙʦʙʠʰʢʘ/  ʧʽʜʩʪʘʚʘ ʯʠ ʇʦʚʝʨʥʝʥʘ 

ʙʦʙʠʰʢʘ/ʧʽʜʩʪʘʚʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʣʝʤʝʥʪʠ", ʯʠ ʚʠʙʝʨʽʪʴ ɺʩʪʘʚʢʘ, 

ɹʦʙʠʰʢʘ/ʇʽʜʩʪʘʚʘ, ʯʠ ɺʠʪʷʛʥʫʪʠ ɹʦʙʠʰʢʘ/ʇʽʜʩʪʘʚʘ, ʇʦʚʝʨʥʫʪʠ. 

2. ɺʠʙʝʨʽʪʴ ʦʜʥʫ ʟ ʪʨʴʦʭ ʚʽʜʦʙʨʘʞʝʥʠʭ ʧʣʦʱʠʥ (ʇʦʧʝʨʝʜʫ, ɿʚʝʨʭʫ ʽ 

ʇʨʘʚʦʨʫʯ). ʇʣʦʱʠʥʘ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʨʽʻʥʪʘʮʽʾ ʇʝʨʧʝʥʜʠʢʫʣʷʨʥʦ. 

3. ʉʪʚʦʨʽʪʴ ʝʩʢʽʟ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘ ʦʙ'ʻʢʪʘ ʯʠ ʝʩʢʽʟʫ 

ʚʠʙʝʨʽʪʴ ʽʥʩʪʨʫʤʝʥʪ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ" ʽ ʩʪʚʦʨʽʪʴ ʝʩʢʽʟ. ɽʩʢʽʟ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʘʤʢʥʫʪʠʤ. 

4. ɿʘʢʨʠʡʪʝ ʝʩʢʽʟ, ʱʦʙ ʚʽʜʢʨʠʪʠ ʚʽʢʥʦ PropertyManager (ʄʝʥʝʜʞʝʨ 

ʚʣʘʩʪʠʚʦʩʪʝʡ) ʜʣʷ ʦʙʨʘʥʦʛʦ ʝʣʝʤʝʥʪʘ.  

5. ʉʪʚʦʨʽʪʴ ʜʝʪʘʣʴ ʽ ʥʘʪʠʩʥʽʪʴ OK. ʑʦʙ ʚʽʜʨʝʜʘʛʫʚʘʪʠ ʝʩʢʽʟ: 

Ŀ ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ɽʩʢʽʟ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ" ʯʠ 

ʚʠʙʝʨʽʪʴ ɺʩʪʘʚʢʘ, ɽʩʢʽʟ. ɺʠʙʝʨʽʪʴ ʽʩʥʫʶʯʠʡ ʝʩʢʽʟ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ. 

Ŀ ʅʘʪʠʩʥʽʪʴ ʧʨʘʚʦʶ ʢʥʦʧʢʦʶ ʤʠʰʽ ʚ ʜʝʨʝʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ 

çFeature Managerè ʯʠ ʥʘ ʦʙ'ʻʢʪʽ ʝʩʢʽʟʫ ʚ ʛʨʘʬʽʯʥʽʡ ʦʙʣʘʩʪʽ ʽ ʚʠʙʝʨʽʪʴ ʢʦʤʘʥʜʫ 

çʈʝʜʘʛʫʚʘʪʠ ʝʩʢʽʟè. 

ʑʦʙ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʝʩʢʽʟ ʫ ʜʝʪʘʣʽ ʟ ʽʩʥʫʶʯʠʤʠ ʝʩʢʽʟʘʤʠ: 

1. ɺʠʙʝʨʽʪʴ ʽʥʩʪʨʫʤʝʥʪ ʝʩʢʽʟʫ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ", 

ʥʘʧʨʠʢʣʘʜ, ʇʨʷʤʦʢʫʪʥʠʢ. ʅʘʪʠʩʥʽʪʴ ʢʥʦʧʢʫ ɽʩʢʽʟ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ 

"ɽʩʢʽʟ" ʯʠ ʚʠʙʝʨʽʪʴ ɺʩʪʘʚʢʘ, ɽʩʢʽʟ. 

2. ɺʠʙʝʨʽʪʴ ʧʣʦʱʠʥʫ,  ʯʠ ʛʨʘʥʴ ʢʨʘʡʢʫ, ʱʦʙ ʜʦʜʘʪʠ ʥʦʚʠʡ ʯʠ ʝʩʢʽʟ 

ʥʘʪʠʩʥʽʪʴ ʇʽʜʩʪʘʚʫ/ʙʦʙʠʰʢʘ  ʯʠ ɺʠʪʷʛʥʫʪʠ ʇʽʜʩʪʘʚʘ/ʙʦʙʠʰʢʘ ʇʦʚʝʨʥʫʪʠ  .  
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3. ʇʨʠ ʥʘʪʠʩʢʘʥʥʽ ʢʥʦʧʢʠ ɽʩʢʽʟ  ʫ ʢʨʦʮʽ 1 ʯʠ ʝʣʝʤʝʥʪ ʫ ʢʨʦʮʽ 2 

ʚʠʙʝʨʽʪʴ ʽʥʩʪʨʫʤʝʥʪ ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʩʢʽʟ", ʱʦʙ ʩʪʚʦʨʠʪʠ ʝʩʢʽʟ. 

4. ʉʪʚʦʨʽʪʴ ʝʩʢʽʟ ʽ ʥʘʥʝʩʽʪʴ ʨʦʟʤʽʨʠ ʜʣʷ ʦʙ'ʻʢʪʽʚ ʝʩʢʽʟʫ. 

5. ɿʘʢʨʠʡʪʝ  ʯʠ ʝʩʢʽʟ ʚʠʙʝʨʽʪʴ ɺʠʪʷʛʥʫʪʘ ʙʦʙʠʰʢʘ/  ʯʠ ʧʽʜʩʪʘʚʘ 

ʇʦʚʝʨʥʝʥʘ ʙʦʙʠʰʢʘ/ʧʽʜʩʪʘʚʘ  ʥʘ ʧʘʥʝʣʽ ʽʥʩʪʨʫʤʝʥʪʽʚ "ɽʣʝʤʝʥʪʠ".  ʄʦʞʥʘ 

ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʝʩʢʽʟ ʰʣʷʭʦʤ ʚʠʪʷʛʫ ʦʙ'ʻʢʪʽʚ ʟ ʽʩʥʫʶʯʦʛʦ ʝʩʢʽʟʫ ɺʇ.  

 

7.2.  ʆʧʠʩ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʩʪʚʦʨʝʥʥʷ ʚʝʨʩʪʘʪʥʦʛʦ ʧʨʠʩʪʨʦʶ -  

ʟʘʪʠʩʢʥʦʛʦ ʧʘʪʨʦʥʘ  

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠʥʠʮʽ  ɺʇ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʦʯʘʪʢʫ 

ʩʪʚʦʨʠʪʠ ʚʩʽ ʾʾ ʩʢʣʘʜʦʚʽ ʝʣʝʤʝʥʪʠ, ʪʦʙʪʦ  ʜʝʪʘʣʽ ʧʨʠʩʪʨʦʶ  [31, 32] (ʨʠʩ. 7.2). 

 
ʈʠʩ. 7.2. ʉʢʣʘʜʘʣʴʥʝ ʢʨʝʩʣʝʥʥʷ ɺʇ  

ʇʦʙʫʜʦʚʘ ʜʝʪʘʣʽ ʧʨʦʜʝʤʦʥʩʪʨʫʻʤʦ ʥʘ ʜʝʪʘʣʽ ʧʦʟ. 2 ïʊʷʛʘ. 

1. ɼʣʷ ʧʦʙʫʜʦʚʠ ʜʝʪʘʣʽ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʥʦʚʠʡ ʜʦʢʫʤʝʥʪ - ɼʝʪʘʣʴ. 

2. ʋ ʜʨʝʚʽ ʢʦʥʩʪʨʫʶʚʘʥʥʷ Feature Manager ʚʽʢʥʘ, ʱʦ ʟ'ʷʚʠʣʦʩʷ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʙʨʘʪʠ ʦʜʥʫ ʟ ʦʩʥʦʚʥʠʭ ʧʣʦʱʠʥ (ʥʘʧʨʠʢʣʘʜ, ʧʣʦʱʠʥʘ ʇʨʘʚʦʨʫʯ) 

ʽ ʚ ʤʝʥʶ, ʱʦ ʟôʷʚʠʣʦʩʴ, ʚʽʜ ʥʘʪʠʩʥʫʪʦʾ ʧʨʘʚʦʾ ʢʥʦʧʢʠ ʤʠʰʽ ʚʠʙʨʘʪʠ 

çɺʩʪʘʚʠʪʠ ʝʩʢʽʟè (ʨʠʩ. 7.3.). 
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ʈʠʩ. 7.3. ʉʪʚʦʨʝʥʥʷ ʦʙʣʘʩʪʽ ʜʣʷ ʝʩʢʽʟʫ 

 

3. ʇʽʩʣʷ ʮʴʦʛʦ ʚ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ ʟ'ʷʚʠʪʴʩʷ ʧʣʦʱʠʥʘ, ʥʘ ʷʢʽʡ ʧʦʪʨʽʙʥʦ 

ʟʦʙʨʘʟʠʪʠ ʢʦʥʪʫʨ ʜʝʪʘʣʽ. ʆʩʢʽʣʴʢʠ ʜʝʪʘʣʴ ʙʫʜʝʤʦ ʦʜʝʨʞʫʚʘʪʠ ʦʙʝʨʪʘʥʥʷʤ 

ʢʦʥʪʫʨʫ, ʪʦ ʧʦʙʫʜʦʚʘ ʦʩʽ ʜʝʪʘʣʽ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʘ. ʈʝʟʫʣʴʪʘʪ ʦʧʝʨʘʮʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 7.4. 

 
ʈʠʩ.7.4. ʇʦʙʫʜʦʚʘʥʠʡ ʢʦʥʪʫʨ ʜʝʪʘʣʽ 

 

4. ɼʘʣʽ ʟʙʝʨʽʛʘʻʤʦ ʟʤʽʥʠ ʜʘʥʦʛʦ ʝʩʢʽʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ʚ ʧʨʘʚʦʤʫ 

ʚʝʨʭʥʴʦʤʫ ʢʫʪʽ ʨʦʙʦʯʦʾ ʦʙʣʘʩʪʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʤʥʦʾ ʬʽʛʫʨʠ 

ʩʢʦʨʠʩʪʘʻʤʦʩʷ  ʢʥʦʧʢʦʶ ʇʦʚʝʨʥʝʥʘ ʙʦʙʳʰʢʘ/ʧʽʜʩʪʘʚʘ ʽ,  ʚʠʙʨʘʚʰʠ ʧʦʪʨʽʙʥʽ 

ʧʘʨʘʤʝʪʨʠ, ʦʜʝʨʞʠʤʦ ʦʙ'ʻʤʥʫ ʬʽʛʫʨʫ (ʨʠʩ.7.5). ɻʦʣʦʚʥʝ ʚʠʟʥʘʯʠʪʠ ʚʽʩʴ 

ʦʙʝʨʪʘʥʥʷ. 
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ʈʠʩ. 7.5. ʇʦʙʫʜʦʚʘ ʦʙôʻʤʥʦʾ ʬʽʛʫʨʠ 

5. ʅʘʩʪʫʧʥʠʤ ʢʨʦʢʦʤ ʻ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʽ, ʱʦ  ʟʘʣʠʰʠʣʠʩʷ. 

ʆʩʢʽʣʴʢʠ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʽʟʥʠʭ ʧʣʦʱʠʥʘʭ, ʪʦʤʫ ʾʭ ʧʦʪʨʽʙʥʦ ʬʦʨʤʫʚʘʪʠ 

ʧʦʩʣʽʜʦʚʥʦ. ʋʩʽ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʘʥʜ çɺʠʪʷʛʥʫʪʠʡ ʚʠʨʽʟè 

ʽ çʇʦʚʝʨʥʝʥʠʡ ʚʠʨʽʟè. ɺʩʽ ʦʧʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 7.6.- 7.8. 

 

ʈʠʩ.7.6. ʌʦʨʤʫʚʘʥʥʷ ʧʦʟʜʦʚʞʥʽʭ ʧʘʟʽʚ 
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ʈʠʩ.7.7. ʌʦʨʤʫʚʘʥʥʷ ʧʘʟʫ 

 

 
ʈʠʩ.7.8. ʌʦʨʤʫʚʘʥʥʷ ʦʪʚʦʨʫ ʧʽʜ ʰʪʠʬʪ 

 

 ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʚʩʽʭ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʝʦʤʝʪʨʽʾ ʜʝʪʘʣʽ ʟʘʣʠʰʠʣʦʩʷ 

ʪʽʣʴʢʠ ʚʠʢʦʥʘʪʠ ʬʘʩʢʠ ʽ ʩʢʨʫʛʣʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʚʩʽ ʛʨʘʥʽ, 

ʜʦ ʷʢʠʭ ʤʠ ʭʦʯʝʤʦ ʟʘʩʪʦʩʫʚʘʪʠ ʧʦʪʨʽʙʥʠʡ ʝʣʝʤʝʥʪ ʽ ʥʘʪʠʩʥʫʪʠ ʥʘ ʢʥʦʧʢʫ 
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ʉʢʨʫʛʣʝʥʥʷ ʯʠ ʌʘʩʢʘ, ʚʠʙʨʘʚʰʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ. ʆʪʞʝ, ʢʦʣʠ ʚʩʽ ʜʽʾ 

ʙʫʜʫʪʴ ʚʠʢʦʥʘʥʽ, ʤʦʞʥʘ ʚʠʙʨʘʪʠ ʤʘʪʝʨʽʘʣ ʜʝʪʘʣʽ. ʆʩʪʘʪʦʯʥʠʡ ʾʾ ʚʠʜ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 7.9. 

 
ʈʠʩ. 7.9. ɻʦʪʦʚʘ ʜʝʪʘʣʴ çʊʷʛʘè 

7.3. ʉʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠʥʠʮʽ 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʘʣʴʥʦʾ ʦʜʠʥʠʮʽ ʙʫʣʠ ʥʘʤʘʣʴʦʚʘʥʽ ʚʩʽ ʩʢʣʘʜʦʚʽ 

ʜʝʪʘʣʽ ʧʘʪʨʦʥʘ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʠʞʯʝ. ʋʩʽ ʚʦʥʠ ʙʫʣʠ ʩʧʨʦʝʢʪʦʚʘʥʽ ʧʦ ʪʠʤ ʞʝ 

ʧʨʠʥʮʠʧʘʤ, ʱʦ ʽ ʜʝʪʘʣʴ 2 (ʊʷʛʘ). 

 

 

1 ï ʂʦʨʧʫʩ 2 ï ʊʷʛʘ 
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3 ï ʂʽʣʴʮʝ 4 ï ʅʘʧʨʷʤʥʘ 

 

 

 

 

5 ï ʇʨʫʞʠʥʘ 6 ï ɻʘʡʢʘ 

 

 

 

 

7 ï ʂʨʠʰʢʘ 8 ï ʂʫʣʘʯʦʢ ʟʘʪʠʩʢʥʠʡ 
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9 ï ʋʧʦʨ 10 ï ʐʧʠʣʴʢʘ 

 

 

 

11 ï ʌʣʘʥʝʮʴ 14 ï ɹʦʣʪ 

 

 

 

 

 

 

 

15 ï ɻʚʠʥʪ 16 ï ʐʪʠʬʪ 17 ï ʇʨʦʙʢʘ 

 

 ʋ Solʽd WorksÈ ʩʢʣʘʜʘʣʴʥʫ ʦʜʠʥʠʮʶ (ʟʙʦʨʢʫ) ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 

ʧʘʨʘʣʝʣʴʥʦ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʜʝʪʘʣʝʡ. ʊʘʢʦʞ ʧʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʛʦʪʦʚʦʾ ʟʙʦʨʢʠ 

ʤʦʞʥʘ ʨʝʜʘʛʫʚʘʪʠ ʧʦʚʝʨʭʥʽ ʜʝʪʘʣʝʡ, ʘʣʝ ʧʦʪʨʽʙʥʦ ʙʫʪʠ ʜʫʞʝ ʫʚʘʞʥʠʤ ʪʘ 

ʦʙʝʨʝʞʥʠʤ, ʪʦʤʫ ʱʦ ʤʦʞʥʘ ʧʦʨʫʰʠʪʠ ʟʚ'ʷʟʢʠ (ʩʧʦʣʫʯʝʥʥʷ), ʽ ʪʦʜʽ ʧʨʠʡʜʝʪʴʩʷ 

ʧʦʯʘʪʠ ʚʩʝ ʩʧʦʯʘʪʢʫ. ʉʧʦʣʫʯʝʥʥʷ - ʮʝ ʬʫʥʢʮʽʾ ʚ Solʽd WorksÈ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʝʦʤʝʪʨʠʯʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʦʚʝʨʭʥʷʤʠ ʨʽʟʥʠʭ ʜʝʪʘʣʝʡ ʫ ʟʙʦʨʮʽ. 

ʇʽʜʪʨʠʤʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʠ ʩʧʦʣʫʯʝʥʥʷ: 


