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 ɺʚʝʜʝʥʠʝ 

 

ʀʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘ ï ʜʠʩʮʠʧʣʠʥʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʠʥʞʝʥʝʨʦʚ 

ʚʩʝʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʦʙʫʯʘʝʪ ʤʝʪʦʜʘʤ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜʤʝʪʦʚ ʠ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ 

ʯʝʨʯʝʥʠʷ. ɼʣʷ ʠʥʞʝʥʝʨʘ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʚʦʧʨʦʩʦʚ ʷʚʣʷʝʪʩʷ ʥʝ ʩʘʤʦʮʝʣʴʶ, ʘ ʩʨʝʜ-

ʩʪʚʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʘ ʪʘʢ ʞʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʳʧʦʣʥʝʥʠʷ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʚʪʦʤʘʪʠʟʘʮʠʠ. 

ʈʘʟʚʠʪʠʝ ʘʧʧʘʨʘʪʥʳʭ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʠ ʧʨʠ-

ʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʧʨʠ ʦʙʱʝʥʠʠ ʩ ʕɺʄ ʦʩʥʦʚʥʳʤ ʥʦʩʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʩʪʘʥʦʚʠʪ-

ʩʷ ʠʟʦʙʨʘʞʝʥʠʝ. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʥʘʭʦʜʠʪ ʩʘʤʦʝ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʧʨʦʤʳʰʣʝʥʥʦ-

ʩʪʠ ʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ʅʘʨʷʜʫ ʩ ʫʣʫʯʰʝʥʠʝʤ ʚʦʩʧʨʠʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʢʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ ʧʦʟ-

ʚʦʣʷʝʪ ʤʦʜʝʣʠʨʦʚʘʪʴ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ ʠʟʫʯʘʝʤʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʚʘʝʤʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠ ʦʙʲʝʢʪʳ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʟʨʘʙʦʪʘʥʦ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦ-

ʛʨʘʤʤʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʧʘʢʝʪʦʚ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʩʦʟʜʘʥʠʝ ʠʟʦʙʨʘ-

ʞʝʥʠʡ - ʨʠʩʫʥʢʦʚ ʠ ʯʝʨʪʝʞʝʡ. ɼʣʷ ʦʚʣʘʜʝʥʠʷ ʠʤʠ, ʢʨʦʤʝ ʟʥʘʥʠʷ ʦʩʥʦʚ ʧʨʦʛʨʘʤʤʠ-

ʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʕɺʄ, ʥʝʦʙʭʦʜʠʤʦ ʚʣʘʜʝʥʠʝ ʘʧʧʘʨʘʪʦʤ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘ-

ʬʠʢʠ. 

ʎʝʣʴ ʥʘʩʪʦʷʱʝʛʦ ʢʫʨʩʘ - ʜʘʪʴ ʥʘʚʳʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʥʘ ʙʘʟʝ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʦʩʥʦʚʘʤʠ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠ-

ʢʠ. 
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1 ʆʩʥʦʚʳ  ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ 

1.1 ʆʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʠʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠ 

ʀʥʞʝʥʝʨʥʘʷ 

ʛʨʘʬʠʢʘ 

ʈʘʟʜʝʣʳ: 

1.ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ 

 

2.ʊʝʭʥʠʯʝʩʢʦʝ ʯʝʨʯʝʥʠʝ 

 

3. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ 

ɿʘʜʘʯʠ: 

1.ʄʝʪʦʜ ʧʨʦʝʢʮʠʡ. ʈʝʝhʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʜʘʯ (ʤʝʪ-

ʨʠʯʝʩʢʠʭ ʠ ʧʦʟʠʮʠʦʥʥʳʭ).  

2.ʉʧʦʩʦʙʳ ʧʦʩʪʨʦʝʥʠʷ ʠ ʯʪʝʥʠʷ 

ʯʝʨʪʝʞʝʡ. ɿʘʢʦʥʳ ʧʦʩʪʨʦʝʥʠʷ 

ʯʝʨʪʝʞʝʡ (ɻʆʉʊ rɽʉʂɼ, 

ɽʉʇɼʉ ʠ ʜʨ.) 

3.ɻʨʘʬʠʯʝʩʢʠʝ ʧʘʢʝʪʳ 

 

ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ - ʵʪʦ ʨʘʟʜʝʣ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʛʝʦʤʝʪʨʠʠ ʠʟʫ-

ʯʘʶʱʠʡ ʪʝʦʨʠʶ ʤʝʪʦʜʦʚ ʦʪʦʙʨʘʞʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚ ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʠ 
ʨʘʟʤʝʨʥʦʩʪʝʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ (ʧʨʦʩʪʨʘʥʩʪʚʘ ɽʚʢʣʠʜʘ, ʃʦʙʘʯʝʚʩʢʦʛʦ, ʈʠʤʘʥʘ, ʚ ʪʦʤ 
ʯʠʩʣʝ ʠ ʤʥʦʛʦʤʝʨʥʳʝ). ʆʩʥʦʚʥʳʤ ʤʝʪʦʜʦʤ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʷʚʣʷʝʪ-

ʩʷ ʤʝʪʦʜ ʧʨʦʝʢʮʠʡ  ʠʣʠ ʦʪʦʙʨʘʞʝʥʠʡ.   
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʛʨʫʧʧ  ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʧʦ-

ʩʪʨʦʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʛʝʦʤʝʪʨʠʡ: 
-  ʪʦʧʦʣʦʛʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʝ);  
-  ʙʠʨʘʮʠʦʥʘʣʴʥʳʝ (ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʢʦʩʳʤʠ ʣʫʯʘʤʠ);  
-  ʧʨʦʝʢʪʠʚʥʳʝ (ʮʝʥʪʨʘʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ, ʧʨʦʝʢʪʠʚʥʘʷ ʛʝʦʤʝʪʨʠʷ);  
-  ʘʬʬʠʥʥʳʝ (ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ, ʘʬʬʠʥʥʘʷ ʛʝʦʤʝʪʨʠʷ);  
-  ʜʚʠʞʝʥʠʝ (ʛʝʦʤʝʪʨʠʷ ɽʚʢʣʠʜʘ). 
ʅʘʰʝ ʠʟʫʯʝʥʠʝ ʙʫʜʝʪ ʦʛʨʘʥʠʯʝʥʦ ʘʬʬʠʥʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʪʨʝʭʤʝʨ-

ʥʦʡ ʛʝʦʤʝʪʨʠʠ ɽʚʢʣʠʜʘ, ʪ.ʝ. ʯʘʩʪʴʶ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 
ʧʦʩʪʨʦʝʥʠʷ ʠ ʯʪʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʯʝʨʪʝʞʝʡ ʠʟʜʝʣʠʡ. ɽʝ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʷʚʣʷ-
ʝʪʩʷ ʬʨʘʥʮʫʟʩʢʠʡ ʛʝʦʤʝʪʨ ʠ ʠʥʞʝʥʝʨ XVIII  ʚʝʢʘ ɻʘʩʧʘʨ ʄʦʥʞ, ʢʦʪʦʨʳʡ ʩʢʘʟʘʣ: 

"ʏʝʨʪʝʞ-ʷʟʳʢ ʪʝʭʥʠʢʠ, ʘ ʨʫʩʩʢʠʡ ʛʝʦʤʝʪʨ ʠ ʠʥʞʝʥʝʨ XX ʚʝʢʘ ʂʫʨʜʶʤʦʚ ʉ.ʇ. 

ʫʪʦʯʥʠʣ: ʅʘʯʝʨʪʘʪʝʣʴʥʘʷ ʛʝʦʤʝʪʨʠʷ - ʛʨʘʤʤʘʪʠʢʘ ʯʝʨʪʝʞʘ. 
ʆʩʥʦʚʫ "ʅʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ" ʩʦʩʪʘʚʣʷʝʪ ʵʣʝʤʝʥʪʘʨʥʘʷ ʛʝʦʤʝʪʨʠʷ - 

ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʬʦʨʤʳ ʪʝʣ ʠ ʠʭ ʦʪʥʦʰʝʥʠʷ. ʂ ʦʩʥʦʚʥʳʤ ʬʦʨ-
ʤʦʦʙʨʘʟʫʶʱʠʤ ʵʣʝʤʝʥʪʘʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʪʦʯʢʘ, ʧʨʷʤʘʷ, ʧʣʦʩʢʦʩʪʴ. ʀʤʠ 
ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦʩʪʳʝ ʪʨʝʭʤʝʨʥʳʝ ʬʠʛʫʨʳ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʟʜʘʶʪʩʷ ʩʣʦʞʥʳʝ ʦʙʲʝʢ-
ʪʳ. ɺ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʧʨʠʥʷʪʦ ʪʦʯʢʠ ʦʙʦʟʥʘʯʘʪʴ ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ 
ɸ,ɺ,ʉ, ... ʠʣʠ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ 1, 2, 3...; ʧʨʷʤʳʝ - ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘʤʠ ʣʘʪʠʥʩʢʦʛʦ 

ʘʣʬʘʚʠʪʘ: ʘ,ʚ,ʩ, ... ; ʧʣʦʩʢʦʩʪʠ - ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ ʛʨʝʯʝʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: , , , 

, , , .  
ɺ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʨʝʰʘʶʪʩʷ ʜʚʘ ʦʩʥʦʚʥʳʭ ʚʠʜʘ ʟʘʜʘʯ:  
1) ʇʦʟʠʮʠʦʥʥʳʝ ʟʘʜʘʯʠ - ʥʘ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝ-

ʤʝʥʪʦʚ.  

2) ʄʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ - ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʪʫʨʘʣʴʥʳʭ ʚʝʣʠʯʠʥ ʨʘʩʩʪʦʷʥʠʡ ʠʣʠ 

ʫʛʣʦʚ ʤʝʞʜʫ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʬʠʛʫʨʘʤʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʠʩʪʠʥʥʳʭ ʨʘʟʤʝʨʦʚ ʛʝʦʤʝʪʨ. 

ʬʠʛʫʨ (ʦʪʨʝʟʢʦʚ, ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʤʥʦʛʦʫʛʦʣʥɹʠʢʦʚ ʠ ʪ.ʧ.). 
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1.2 ʉʚʦʡʩʪʚʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ 
ʄʝʪʦʜ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ - ʤʝʪʦʜ ʧʨʦʝʢʮʠʡ. ɸʧʧʘʨʘʪ ʧʨʦʝʮʠʨʦʚʘ-

ʥʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʨʦʝʮʠʨʫʶʱʠʝ ʣʫʯʠ, ʧʨʦʝʮʠʨʫʝʤʳʡ ʦʙʲʝʢʪ (ʦʨʠʛʠʥʘʣ 
ʠʣʠ ʧʨʦʦʙʨʘʟ) ʠ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲ-

ʝʢʪʘ (ʧʨʦʝʢʮʠʷ ʦʨʠʛʠʥʘʣʘ ʠʣʠ ʦʙʨʘʟ) (ʨʠʩ.1.1). 

ʈʘʟʣʠʯʘʶʪ ʪʨʠ ʚʠʜʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ: ʮʝʥʪʨʘʣʴʥʦʝ (ʘ), ʧʘʨʘʣʣʝʣʴʥʦʝ (ʙ) ʠ ʦʨ-

ʪʦʛʦʥʘʣʴʥʦʝ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʝ) (ʚ). ʇʨʠ ʮʝʥʪʨʘʣʴʥʦʤ ʧʨʦʝʮʠʨʦʚʘʥʠʠ ʚʩʝ ʣʫʯʠ 

ʚʳʭʦʜʷʪ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ S (ʥʘʧʨʠʤʝʨ, ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ).  

ɽʩʣʠ ʮʝʥʪʨ ʧʨʦʝʢʮʠʡ S ʫʜʘʣʝʥ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ, ʪʦ ʚʩʝ ʣʫʯʠ ʩʪʘʥʦʚʷʪʩʷ ʧʘ-

ʨʘʣʣʝʣʴʥʳʤʠ - ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ. 

ʏʘʩʪʥʳʡ ʩʣʫʯʘʡ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ - ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘ-

ʥʠʝ, ʢʦʛʜʘ ʧʨʦʝʮʠʨʫʶʱʠʝ ʣʫʯʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. 

ɸ1

S

A

ä

l

    

ɸ1

A

ä

l

   

ɸ1

A

ä

l  ̂ä

 
ʘ)    ʙ)    ʚ) 

Ɇ - ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ;  l - ʧʨʦʝʮʠʨʫʶʱʠʡ ʣʫʯ;  ɸ - ʦʨʠʛʠʥʘʣ;  

ɸ1 - ʧʨʦʝʢʮʠʷ ʦʨʠʛʠʥʘʣʘ ʠʣʠ ʪʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʝʮʠʨʫʶʱʝʛʦ ʣʫʯʘ ʩ ʧʣʦʩ-

ʢʦʩʪʴʶ 

ʈʠʩʫʥʦʢ 1.1 

 
ɺʩʝ ʚʠʜʳ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʦʙʣʘʜʘʶʪ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 
1) ʇʨʦʝʢʮʠʷ ʪʦʯʢʠ ʝʩʪʴ ʪʦʯʢʘ (ʠʩʢʣʶʯʝʥʠʝ - ʮʝʥʪʨ ʧʨʦʝʢʮʠʡ S). 
2) ʇʨʦʝʢʮʠʷ ʧʨʷʤʦʡ ʝʩʪʴ ʧʨʷʤʘʷ; ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ - ʪʦʯʢʘ, ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʨʷʤʦʡ ʩʦʚʧʘʜʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʝʮʠʨʫʶʱʝʛʦ ʣʫʯʘ. 
3) ɽʩʣʠ ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ, ʪʦ ʠ ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʦ-

ʝʢʮʠʠ ʵʪʦʡ ʧʨʷʤʦʡ. 
ʇʘʨʘʣʣʝʣʴʥʦʝ ʠ ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ ʢʨʦʤʝ ʵʪʦʛʦ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ: 
4) ɽʩʣʠ ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʪʦ ʠ ʠʭ  ʧʨʦʝʢʮʠʠ ʧʘʨʘʣʣʝʣʥɹʳ. 
5) ʉʦʭʨʘʥʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ ʜʣʠʥ ʦʪʨʝʟʢʦʚ, ʣʝʞʘʱʠʭ ʥʘ ʦʜʥʦʡ ʧʨʷ-

ʤʦʡ ʠʣʠ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ (ʨʠʩ.1.2ʘ).  
11

11

ʉɺ

ɺɸ

ɺʉ

ɸɺ
 

ʀ, ʥʘʢʦʥʝʮ, ʦʨʪʦʛʦʥʘʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʙʣʘʜʘʝʪ ʪʦʣʴʢʦ ʝʤʫ ʧʨʠʩʫʱʠʤʠ 
ʩʚʦʡʩʪʚʘʤʠ: 

6) ɼʣʷ ʦʪʨʝʟʢʘ |ɸɺ| ʠ ʝʛʦ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ |ɸ1ɺ1| ʩʧʨʘʚʝʜʣʠʚʦ  ʩʦʦʪ-
ʥʦʰʝʥʠʝ (ʨʠʩ.1.2ʙ):  |ɸ1ɺ1 | ɸɺ  ʩʦs  
 ʛʜʝ    - ʫʛʦʣ ʤʝʞʜʫ ʦʪʨʝʟʢʦʤ  ʠ ʝʛʦ ʦʨʪʦʛʦʥʘʣʴʥʦʡ ʧʨʦʝʢʮʠʝʡ. 
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ʘ) ʙ) ʚ) 
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7) ʇʨʷʤʦʡ ʫʛʦʣ ʧʨʦʝʮʠʨʫʝʪʩʷ ʚ ʧʨʷʤʦʡ ʫʛʦʣ, ʝʩʣʠ ʦʜʥʘ ʩʪʦʨʦʥʘ ʧʨʷʤʦʛʦ ʫʛ-

ʣʘ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʘ ʚʪʦʨʘʷ ʝʡ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ (ʨʠʩ.1.2 ʚ). 

ʄʝʪʦʜ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʣʝʞʠʪ ʚ ʦʩʥʦʚʝ ʠʟʫʯʘʝʤʦʛʦ ʥʘʤʠ ʨʘʟ-

ʜʝʣʘ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ. ʆʜʥʘʢʦ, ʧʦʣʫʯʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʥʘ ʦʜʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʬʦʨʤʫ ʠ ʨʘʟʤʝʨʳ ʠʟʦʙʨʘ-

ʞʝʥʥʦʛʦ ʧʨʝʜʤʝʪʘ (ʨʠʩ.1.3).  

ɸ1

A

A/

ä
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1.3 ʉʧʦʩʦʙʳ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʠʤʦʛʦ ʯʝʨʪʝʞʘ  

ʅʝʜʦʩʪʘʪʢʦʤ ʦʨʪʦʛʦʥʘʣʴʥʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʥʘ ʦʜʥʫ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʨʘʪʠʤʦʩʪʴ ʯʝʨʪʝʞʘ. 

ʏʝʨʪʝʞ  ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʪʠʤʳʤ, ʝʩʣʠ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʦʨʠʛʠʥʘʣ ʦʜʥʦ-

ʟʥʘʯʥʦ, ʢʘʢ ʧʦ ʬʦʨʤʝ, ʪʘʢ ʠ ʧʦ ʧʦʣʦʞʝʥʠʶ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʘ-

ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ.   
ʏʝʨʪʝʞ ʠʟ ʦʜʥʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʦʨʠʛʠʥʘʣʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤ. ɼʣʷ ʠʩ-

ʢʣʶʯʝʥʠʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʠ-

ʤʳʭ ʯʝʨʪʝʞʝʡ. 

1) ʇʨʦʝʢʮʠʠ ʩ ʯʠʩʣʦʚʳʤʠ  ʦʪʤʝʪʢʘʤʠ (ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʦʧʦʛʨʘʬʠʠ, ʢʘʨʪʦ-

ʛʨʘʬʠʠ) (ʨʠʩ. 1.4). 
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2) ɸʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ.  

ɸʢʩʦʥʦʤʝʪʨʠʷ - ʧʨʦʝʢʮʠʷ ʦʨʠʛʠʥʘʣʘ ʥʘ ʧʣʦʩʢʦʩʪʴ ʚʤʝʩʪʝ ʩ ʞʝʩʪʢʦ ʩʚʷ-

ʟʘʥʥʦʡ ʩ ʥʠʤ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ. 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ɸ - ʵʪʦ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʟʣʦʞʝʥʠʷ ʨʘʜʠʫʩʘ - ʚʝʢʪʦʨʘ ʪʦʯ-

ʢʠ ɸ ʧʦ ʝʜʠʥʠʯʥʳʤ ʚʝʢʪʦʨʘʤ (ʦʨʪʘʤ) (ʨʠʩ.1.5). 

ʉʫʱʝʩʪʚʫʝʪ ʦʩʥʦʚʥʘʷ ʪʝʦʨʝʤʘ ʘʢʩʦʥʦʤʝʪʨʠʠ, ʜʦʢʘʟʳʚʘʶʱʘʷ, ʯʪʦ  

ʃʶʙʳʝ ʪʨʠ ʣʫʯʘ, ʚʳʭʦʜʷʱʠʝ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ ʠ ʣʝʞʘʱʠʝ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ ʧʨʦʝʢʮʠʡ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ  ʧʨʦʝʢʮʠʠ  ʟʘʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʩ 

ʨʘʚʥʳʤʠ ʤʘʩʰʪʘʙʥʳʤʠ ʝʜʠʥʠʮʘʤʠ ʥʘ ʥʠʭ. 

ɸʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʯʝʨʪʝʞ ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʠʤʳʤ ʯʝʨʪʝʞʦʤ.  

ʀʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪʚʦ ʩʦʭʨʘʥʝʥʠʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʦʪʨʝʟʢʦʚ ʧʨʠ ʦʨʪʦʛʦ-

ʥʘʣʴʥʦʤ ʧʨʦʝʮʠʨʦʚʘʥʠʠ, ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʥʘʪʫʨʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ, ʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ, ʯʝʨʪʝʞ ʦʙʨʘʪʠʤ. 
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  - ʧʣʦʩʢʦʩʪʴ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ; 

i   - ʚʝʢʪʦʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ; 
0  - ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʦʝ ʥʘʯʘʣʦ; 
x, y, z  - ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʠ; 

zyx e,e,e   -  ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʝʜʠʥʠʯʥʳʝ ʚʝʢʪʦʨʳ; 

ɸ1  - ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ  ɸ 

ʈʠʩʫʥʦʢ 1.5 
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ʇʨʠʤʝʯʘʥʠʝ: ʥʘ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʦʤ ʯʝʨʪʝʞʝ ʦʙʷʟʘʪʝʣʴʥʦ ʢʨʦʤʝ ʧʨʦʝʢʮʠʠ ɸ1 

ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʜʘʥʘ ʠ ʦʜʥʘ ʠʟ  ʧʨʦʝʢʮʠʡ ʪʦʯʢʠ ɸ  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠ-

ʥʘʪ ɸ1  ɸ01 . 
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e

ɸ0

e
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ʆʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʧʨʦʝʢʮʠʠ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʝʜʠʥʠʯʥʦʛʦ ʚʝʢʪʦʨʘ ʢ 

ʝʛʦ ʥʘʪʫʨʘʣʴʥʦʡ ʜʣʠʥʝ ʥʘʟʳʚʘʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʩʢʘʞʝʥʠʷ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʡ ʦʩʠ.  

ʂʦʵʬʬʠʮʠʝʥʪʳ ʠʩʢʘʞʝʥʠʷ ʜʣʠʥʳ ʦʪʨʝʟʢʘ  ʧʦ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʤ ʦʩʷʤ ʤʦ-

ʛʫʪ ʧʨʠʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ: 
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e

e
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ʦʭ
e

e
m

z

z1

ʫ

ʫ1
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ʭ1

 

ʅʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʨʠ ʯʘʩʪʥʳʭ ʩʣʫʯʘʷ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ: 

ʠʟʦʤʝʪʨʠʷ (m n p 0,82), ʜʠʤʝʪʨʠʷ (m p 0,94; n 0,5m) ʠ ʢʦʩʦʫʛʦʣʴʥʘʷ ʜʠʤʝʪʨʠʷ 

(m p 1; n 0,5). 

ɼʣ̫ ʫʧʨʦʱʝʥʠʷ ʚ ɽʉʂɼ (ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ) 

ʧʨʠʥʷʪʳ ʩʪʘʥʜʘʨʪʥʳʝ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʠʩʢʘʞʝʥʠʷ 

ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ  ʦʩʝʡ ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʘ ʨʠʩ 1.6. 

ʀʟʦʤʝʪʨʠʷ 

M n p 1 

ɼʠʤʝʪʨʠʷ 

m p 1; n 0,5 

ʂʦʩʦʫʛʦʣʴʥʘʷ ʜʠʤʝʪʨʠʷ 

m p 1; n 0,5 
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3) ʂʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ ʠʣʠ ʵʧʶʨ ʄʦʥʞʘ (ʦʩʥʦʚʥʦʡ ʩʧʦʩʦʙ ʥʘʯʝʨʪʘʪʝʣʴ-

ʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʬʨʘʥʮʫʟʩʢʠʤ ʫʯʝʥʳʤ ɻʘʩʧʘʨʦʤ ʄʦʥʞʝʤ) 

ʂʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ - ʯʝʨʪʝʞ, ʧʦʣʫʯʘʝʤʳʡ ʦʨʪʦʛʦʥʘʣʴʥʳʤ ʧʨʦʝʮʠʨʦʚʘʥʠʝʤ 

ʥʘ ʜʚʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. ɺ ʧʨʦʩʪʨʘʥʩʪʚʝ ʬʠʢʩʠʨʫ-

ʶʪʩʷ ʜʚʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ: ʇ1  2 (ʨʠʩ. 1.7), ʥʘ 

ʢʦʪʦʨʳʝ ʧʨʦʠʟʚʦʜʠʤ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʙʲʝʢʪʘ. 

x12

ʇ2

ɸ1

ɸ12

ʇ1

ɸ

ɸ2

 
1  - ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ; 

2  - ʬʨʦʥʪʘʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ; 
x12  - ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʦʩʴ ʯʝʨʪʝʞʘ; 
ɸ - ʦʨʠʛʠʥʘʣ (ʦʙʲʝʢʪ); 
ɸ1  - ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʦʨʠʛʠʥʘʣʘ (ʪʦʯʢʠ ɸ); 
ɸ2  - ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʦʨʠʛʠʥʘʣʘ (ʪʦʯʢʠ ɸ). 
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ɻʘʩʧʘʨ ʄʦʥʞ ʧʨʝʜʣʦʞʠʣ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʧʣʦʩʢʦʩʪʴ 2, ʘ 1  ʚʨʘʱʘʪʴ ʚʦʢʨʫʛ ʦʩʠ 

x12  ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʩ ʧʣ. 2. ʆʪ ʦʨʠʛʠʥʘʣʘ ʦʪʢʘʟʳʚʘʝʤʩʷ, ʦʥ ʦʩʪʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ʃʠʥʠʷ, ʩʦʝʜʠʥʷʶʱʘʷ ʦʙʝ ʧʨʦʝʢʮʠʠ ɸ1 ʠ  ɸ2  ʥʘ ʯʝʨʪʝʞʝ, ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʠʝʡ ʩʚʷʟʠ. ʆʥʘ 

ʚʩʝʛʜʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ ʯʝʨʪʝʞʘ x12 (ʨʠʩ. 1.8). ʇʦʣʫʯʘʝʤ ʜʚʫʭʢʘʨʪʠʥʥʳʡ ʵʧʶʨ 

ʄʦʥʞʘ ʠʣʠ ʢʦʤʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ. 

 

 

x12

ʇ2

ɸ1

ɸ12

ʇ1

ɸɸ2 ɸ2

ɸ12

ɸ1

x12

 

ɸ1 ɸ2  - ʣʠʥʠʷ ʩʚʷʟʠ;       ɸ1 ɸ2  x12  
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ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʥʘ ʜʚʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʙʨʘʪʠʤʳʡ ʯʝʨʪʝʞ. ʂʦʤʧʣʝʢʩʥʳʡ 

ʯʝʨʪʝʞ ʷʚʣʷʝʪʩʷ ʯʝʨʪʝʞʦʤ ʦʙʨʘʪʠʤʳʤ. 

ɸɸ1 |ɸ2 ɸ12  (ɸ1) - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪ. ɸ ʜʦ ʧʣʦʩʢʦʩʪʠ 1 ï ʚʳʩʦʪʘ. 

ɸɸ2 ɸ1ɸ12  (ɸ2) - ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪ. ɸ ʜʦ ʧʣʦʩʢʦʩʪʠ 2 ï ʛʣʫʙʠʥʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʯʝʨʪʝʞʫ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ɸ ʜʦ 

ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʦʙʨʘʪʠʤʦʩʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʝʨʪʝʞʘ. 

ɼʚʝ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ɸ1 ʠ ɸ2 ʥʘ ʣʠʥʠʠ ʩʚʷʟʠ (ɸ1ɸ2 ) x12 ʟʘʜʘʶʪ ʝʜʠʥʩʪʚʝʥʥʫʶ 

ʪʦʯʢʫ ɸ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʣʫʯʰʝʛʦ 

ʧʦʥʠʤʘʥʠʷ, ʯʪʦ ʪʘʢʦʝ ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ,  ʧʨʝʜʩʪʘ-

ʚʠʤ, ʯʪʦ ʚ ʪʦʯʢʝ ɸ ʥʘʭʦʜʠʪʩʷ 

ʚʝʨʰʠʥʘ ʪʨʝʭʛʨʘʥʥʦʡ ʧʠʨʘ-

ʤʠʜʳ S (S1S2  x12); ʦʩʥʦʚʘʥʠʝ 

ʧʠʨʘʤʠʜʳ (ɸɺʉ) ʣʝʞʠʪ ʚ 

ʧʣʦʩʢʦʩʪʠ 1 (ʨʠʩ.1.9); 

Sɸ, Sɺ, Sʉ ï ʨʝʙʨʘ ʧʠʨʘʤʠʜʳ; 

 (ʦʪ S2 ʜʦ x12) ï ʚʳʩʦʪʘ ʧʠ-

ʨʘʤʠʜʳ; 

 (ʦʪ S1 ʜʦ x12) ï ʛʣʫʙʠʥʘ 

ʚʝʨʰʠʥʳ ʧʠʨʘʤʠʜʳ; 
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ʋʩʣʦʚʥʦ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 1 ʠ 2  ʜʝʣʷʪ ʧʨʦʩʪʨʘʥʩʪʚʦ ʥʘ ʯʝʪʳʨʝ ʯʝʪʚʝʨʪʠ 

(ʠʣʠ ʢʚʘʜʨʘʥʪʘ) (ʨʠʩ. 1.10).  

ʊ.ʢ. ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʲʝʢʪʘ ʤʳ ʟʘʜʘʝʤ ʩʘʤʠ, ʪʦ ʫʜʦʙʥʝʝ 

ʚʩʝʛʦ ʦʨʠʛʠʥʘʣ (ʦʙʲʝʢʪ) ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ: ʥʘʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩ-

ʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ ʠ ʧʝʨʝʜ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ ʧʨʦʝʢʮʠʡ. ʆʜʥʘʢʦ ʥʘʜʦ ʠʤʝʪʴ 

ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʧʨʷʤʳʝ, ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ  

ʤʦʛʫʪ ʫʡʪʠ ʟʘ ʧʨʝʜʝʣʳ ʧʝʨʚʦʡ ʯʝʪʚʝʨʪʠ, ʚʦ ʚʪʦʨʫʶ, ʪʨʝʪʴʶ ʠʣʠ ʯʝʪʚʝʨʪʫʶ ʯʝʪʚʝʨ-

ʪʠ. 
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1.4 ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʢ ʩʠʩʪʝʤʝ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

ʊʦʯʢʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʟʘʜʘʪʴ ʠʣʠ ʥʘ ʯʝʨʪʝʞʝ (ʧʨʦʝʢʮʠʷʤʠ) ʠʣʠ ʢʦʦʨ-

ʜʠʥʘʪʘʤʠ: ʩʫʱʝʩʪʚʫʶʪ ʩʠʩʪʝʤʘ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʠ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ. ɿʘʜʘ-

ʥʠʝ ʦʙʲʝʢʪʦʚ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʘʨʠʘʥʪ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʢ ʩʠʩʪʝʤʝ ʧʣʦʩ-

ʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʢʦʪʦʨʳʡ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ. 

ʈʘʩʧʦʣʦʞʠʤ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʥʘ ʦʩʠ ʯʝʨʪʝʞʘ x12. (ʨʠʩ. 1.11). 

ʊʨʠ ʦʩʥʦʚʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (1 2 3) ʤʦʛʫʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʠ ʢʘʢ 

ʢʦʦʨʜʠʥʘʪʥʳʝ ʧʣʦʩʢʦʩʪʠ. ʇ3 - ʧʨʦʬʠʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ. 

ʅʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ 0 - ʚ ʪʦʯʢʝ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ.  
 

ɸ  (ɸ1,ɸ2) 
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ʍʦʪʷ ʦʙʲʝʢʪ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʧʨʦʝʢʮʠʷʤʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫ-

ʯʘʷʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʨʝʭʢʘʨʪʠʥʥʳʝ ʵʧʶʨʳ (ʢʦʤʧʣʝʢʩʥʳʝ ʯʝʨʪʝʞʠ). ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʥʘʭʦʞʜʝʥʠʠ ʪʦʯʢʠ ʥʘ ʧʨʦʬʠʣʴʥʦʡ ʧʨʷʤʦʡ - ʧʨʷʤʦʡ, ʧʘʨʘʣʣʝʣʴʥʦʡ ʧʨʦʬʠʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (ʨʠʩ. 1.12). 
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ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1) ʇʝʨʝʯʠʩʣʠʪʝ ʦʩʥʦʚʥʳʝ ʨʘʟʜʝʣʳ ʠ ʟʘʜʘʯʠ ʢʫʨʩʘ çʀʥʞʝʥʝʨʥʦʡ ʛʨʘʬʠʢʠè. 

2) ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʝʡ, ʠ ʢʘʢʦʡ ʝʝ ʦʩʥʦʚʥʦʡ ʤʝʪʦʜ? 
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3) ʏʪʦ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ  ʘʧʧʘʨʘʪ ʧʨʦʝʮʠʨʦʚʘʥʠʷ? 

4) ʇʨʠʚʝʜʠʪʝ ʚʠʜʳ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʠ ʠʭ ʦʪʣʠʯʠʷ.  

5) ʇʝʨʝʯʠʩʣʠʪʝ ʩʚʦʡʩʪʚʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ.  

6) ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʪʠʤʳʤ ʯʝʨʪʝʞʦʤ? 

7)  ʆʧʠʰʠʪʝ ʩʧʦʩʦʙ ʧʨʦʝʢʮʠʡ ʩ ʯʠʩʣʦʚʳʤʠ ʦʪʤʝʪʢʘʤʠ. 

8) ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʤʠ ʧʨʦʝʢʮʠʷʤʠ? ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩ-

ʥʦʚʥʦʡ ʪʝʦʨʝʤ rʧʘʨʘʣʣʝʣʴʥʦʡ ʘʢʩʦʥʦʤʝʪʨʠʠ.  

9) ʇʝʨʝʯʠʩʣʠʪʝ ʩʪʘʥʜʘʨʪʥʳʝ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ. 

10) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʝʨʪʝʞʘ ʠʣʠ ʵʧʶʨʘ ʄʦʥʞʘ. 

11) ʇʦʩʪʨʦʡʪʝ ʯʝʨʪʝʞ ʪʦʯʝʢ, ʣʝʞʘʱʠʭ ʚ 1-4 ʯʝʪʚʝʨʪʷʭ. 

12) ʇʦʩʪʨʦʡʪʝ ʯʝʨʪʝʞ ʪʦʯʝʢ, ʣʝʞʘʱʠʭ ʚ ʧʣʦʩʢʦʩʪʷʭ  1 ʠ 2. 

13) ʆʪʦʙʨʘʟʠʪʝ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʚ ʩʠʩʪʝʤʝ ʧʨʦʝʢʮʠʡ. 

 

 

 

2 ɿʘʜʘʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʯʝʨʪʝʞʝ 

 

2.1 ʆʧʨʝʜʝʣʠʪʝʣʴ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ  ʠ ʬʠʛʫʨ 

ʌʠʛʫʨʘ ʩʯʠʪʘʝʪʩʷ ʟʘʜʘʥʥʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʥʘ ʯʝʨʪʝʞʝ, ʝʩʣʠ ʜʣʷ ʵʪʦʡ 

ʬʠʛʫʨʳ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʪʦʯʝʢ ʝʡ ʧʨʠʥʘʜʣʝʞʘɦ ʠʭ. 

ʌʠʛʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʦʜʥʦʟʥʘʯʥʦ ʩ ʧʦʤʦʱʴʶ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚ-

ʥʝʥʠʷ  ʠʣʠ ʧʨʦʝʢʮʠʷʤʠ ʥʘ ʯʝʨʪʝʞʝ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʘʚʠʣ ʟʘʜʘʶʱʠʭ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʫʶ ʬʠʛʫʨʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘʟʳʚʘʝʪʩʷ ʝʝ ʦʧʨʝʜʝʣʠʪʝʣʝʤ. 

ʆʧʨʝʜʝʣʠʪʝʣʴ ʬʠʛʫʨʳ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ:  (ɻ) ɸ  

ʛʜʝ (ɻ) - ʥʘʙʦʨ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʯʘʩʪʴ; 

ɸ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʧʨʘʚʠʣ, ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

ɺʩʝ ʚʤʝʩʪʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʠʝ ʯʘʩʪʠ ʟʘʜʘʶʪ ʬʠʛʫʨʫ ʥʘ ʯʝʨʪʝʞʝ. 

 

2.2 ʇʨʷʤʘʷ. ɿʘʜʘʥʠʝ ʧʨʷʤʦʡ ʣʠʥʠʠ ʥʘ ʯʝʨʪʝʞʝ 

ɽʩʣʠ ʠʤʝʝʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʜʚʝ ʪʦʯʢʠ, ʪʦ ʯʝʨʝʟ ʥʠʭ ʤʦʞʝʤ ʧʨʦʚʝʩʪʠ 

ʧʨʤ̫ʫʶ ʠ ʧʨʠʪʦʤ ʪʦʣʴʢʦ ʦʜʥʫ. 

ʅʘ ʯʝʨʪʝʞʝ ʧʨʷʤʘʷ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥʘ ʧʨʦʝʢʮʠʷʤʠ ʜʚʫʭ ʪʦʯʝʢ, ʣʠʙʦ ʧʨʦʝʢ-

ʮʠʷʤʠ ʚʩʝʡ ʧʨʷʤʦʡ. 

ɸ1

B1

ɸ2

B2

l2

l1

x12

l2

l1

x12
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2.3 ɿʘʜʘʥʠʝ ʧʣʦʩʢʦʩʪʠ ʥʘ ʯʝʨʪʝʞʝ 

ɺʩʷʢʘʷ ʧʣʦʩʢʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʥʘ ʯʝʨʪʝʞʝ ʟʘʜʘʝʪʩʷ ʩʚʦʠʤ ʦʧʨʝʜʝ-

ʣʠʪʝʣʝʤ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʠʟ 3 ʪʦʯʝʢ, ʥʝ ʣʝʞʘɦ ʠʭ ʥʘ 

ʦʜʥʦʡ ʧʨʷʤʦʡ; ʪʦʯʢʘ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʦʥʘ ʧʨʠʥʘʜʣʝʞʠʪ ʧʨʷʤʦʡ, 

ʣʝʞʘɦ ʝʡ ʚ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ.  

ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʧʣʦʩʢʦʩʪʴ ʟʘʜʘʝʪʩʷ ʧʨʦʝʢʮʠʷʤʠ ʝʝ ʦʧʨʝʜʝʣʠʪʝʣʷ. 

ɽʩʣʠ ʧʣʦʩʢʦʩʪʴ ʟʘʜʘʥʘ ʥʘ ʯʝʨʪʝʞʝ, ʪʦ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʪʦʯʝʢ, 

ʝʡ ʧʨʠʥʘʜʣʝʞʘʱʠʭ  ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʧʨʝʜʝʣʠʪʝʣʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʂ (ɸɺʉ)   (ʨʠʩ.2.2 ʘ)  ʂ ɻ(a||b)  (ʨʠʩ.2.2 ʛ) 

ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʨʝʜʝ-

ʣʠʪʝʣʠ ʧʣʦʩʢʦʩʪʠ: 

 

ʘ) (ɸ,ɺ,ʉ)  ʠʣʠ ( ɸɺʉ) 

ʙ)  (ɸ,b) 

ʚ)  (ʘžb) 

ʛ)  (ʘ||b) 

 

x12

ɸ1

ɸ2

D2

B2

C2

K2

C1

D1

B1

K1

12 22

11

21

 

x12

ɸ2

ɸ1

b1

b2

 

 ʘ) ʙ) 

 

ʘ2
x12

b2

ʘ1

b1

M2

M1
 

ʘ2 b2

ʘ1
b1

K2

K1

x12

l2

l1

 

 ʚ) ʛ) 

ʈʠʩʫʥʦʢ 2.2 

 

2.4 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦ-

ʩʪʝʡ ʧʨʦʝʢʮʠʡ ʚʩʝ ʧʨʷʤʳʝ  ʠ ʧʣʦʩʢʦʩʪʠ ʜʝʣʷʪ ʥʘ ʧʨʷʤʳʝ ʠ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ ʧʦ-

ʣʦʞʝʥʠʷ ʠ ʯʘʩʪʥʦʛʦ.  

ʇʨʷʤʳʝ ʠ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʷʤ 

ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪʩʷ ʧʨʷʤʳʤʠ ʠ ʧʣʦʩʢʦʩʪʷʤʠ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʇʨʷʤʳʝ ʠ ʧʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ - ʧʨʦ-

ʝʮʠʨʫʶʱʠʝ ʧʨʷʤʳʝ ʠʣʠ ʧʣʦʩʢʦʩʪʠ. 

ʋ ʧʨʦʝʮʠʨʫʶʱʠʭ ʧʨʷʤʳʭ ʦʜʥʘ ʠʟ ʧʨʦʝʢʮʠʡ ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʪʦʯʢʫ, ʘ ʚʪʦʨʘʷ 

ʧʨʦʝʢʮʠʷ  ʚʠʜʥʘ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ (ʅ.ɺ.) ʚ ʚʠʜʝ ʧʨʷʤʦʡ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʦʩʠ ʯʝʨʪʝʞʘ. 
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 ʇʨʷʤrʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 

ʥʘʟʳʚʘʪʁʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʨʦʝʮʠʨʫʶʱʠʤʠ ʧʨʷʤrʤʠ (ʨʠʩ.2.3, ʘ). 

ʇʨʷʤrʝ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʥʘʟʳ-

ʚʘʁʪʩʷ ʬʨʦʥʪʘʣʴʥʦ ʧʨʦʝʮʠʨʫʶʱʠʤʠ ʧʨʷʤrʤʠ (ʨʠʩ.2.3, ʙ). 

ʊʦʯʢʠ, ʣʝʞʘʱʠʝ ʥʘ ʦʜʥʦʤ ʧʨʦʝʮʠʨʫʶʱʝʤ ʣʫʯʝ, ʥʘʟʳʚʘʶʪʩʷ ʢʦʥʢʫʨʠ-

ʨʫʶʱʠʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ: 

- ʪʦʯʢʠ ɸ ʠ ɺ ʢʦʥʢʫʨʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣ. 1 (ʨʠʩ.2.3, ʘ);   

- ʪʦʯʢʠ C ʠ D ʢʦʥʢʫʨʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ2 (ʨʠʩ.2.3, ʙ) .   

ʋ ʧʨʦʝʮʠʨʫʶʱʠʭ ʧʣʦʩʢʦʩʪʝʡ ʦʜʥʘ ʧʨʦʝʢʮʠʷ ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʧʨʷʤʫʶ (ʩʣʝʜ 

ʧʣʦʩʢʦʩʪʠ). 

ʇʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 

ʥʘʟrʚʘʶʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʨʦʝʮʠʨʫʶʱʠʤʠ  ʧʣʦʩʢʦʩʪʷʤʠ (ʨʠʩ.2.4, ʙ). 

ʇʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʥʘʟʳ-

ʚʘʶʪʩʷ ʬʨʦʥʪʘʣʴʥʦ ʧʨʦʝʮʠʨʫʶʱʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ (ʨʠʩ.2.4, ʘ). 

 

x12

ɸ2

ʘ2

B2

b2=C2=D2ʅ.ɺ.

|ɸ2B2|=|ɸB|

ʅ.ɺ.

|C1D1|=|CD|

a1=A1=B1 b1

C1

D1

a ʇ̂1 b ʇ̂2

 

x12

ɸ1

ɸ2

B1

B2

ʉ2

ʉ1

a

gä2

ä(ABC)  ̂ʇ2 ɻ(a||b) ʇ̂1

b

g

a1 b1

ɻ1=a1=b1

 

                   ʘ)            ʙ)                                            ʘ)                                       ʙ) 

ʈʠʩʫʥʦʢ 2.3      ʈʠʩʫʥʦʢ 2.4 

 

ʇʨʷʤʳʝ, ʣʝʞʘʱʠʝ ʚ ʦʜʥʦʡ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ, ʥʘʟʳʚʘʶʪʩʷ ʢʦʥ-

ʢʫʨʠʨʫʶʱʠʤʠ ʧʨʷʤʳʤʠ, ʥʘʧʨʠʤʝʨ, ʧʨʷʤʳʝ ɸɺ ʠ ɺʉ (ʥʘ ʨʠʩʫʥʢʝ 2.4,ʘ) ʠʣʠ 

ʧʨʷʤʳʝ ʘ ʠ ʚ (ʥʘ ʨʠʩʫʥʢʝ 2.4,ʙ). 

ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʫ ʧʨʦʝʮʠʨʫʶʱʠʭ ʧʣʦʩʢʦʩʪʝʡ ʩʨʘʟʫ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʫʛʣʳ ʥʘʢʣʦʥʘ  ʢ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ , ,   (ʨʠʩ.2.4).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                 

ʇʨʷʤʳʝ ʠ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ - ʧʨʷʤʳʝ ʠ 

ʧʣʦʩʢʦʩʪʠ  ʫʨʦʚʥʷ (ʨʠʩ. 2.5 ʠ ʨʠʩ.2.6). 
h ï ʛʦʨʠʟʦʥʪʘʣʴ 

h2  || x12 

|A1B1| = |AB| 

f ï ʬʨʦʥʪʘʣʴ 

f1  || x12 

|C2D2| = |CD| 
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x12

ɸ1

B2ɸ2 h2

h1

ʅ.ɺ.
B1

b

g

D2

C2

C1
D1

f1

a
g

f2

ʅ.ɺ.

 

                                     ʘ)                                                        ʙ) 

ʈʠʩʫʥʦʢ 2.5 ʇʨʷʤʳʝ ʫʨʦʚʥʷ 

 

ʇʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʶ  h (ʨʠʩ. 2.5, ʘ). 

ʇʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʝʪʩʷ 

ʬʨʦʥʪʘʣʴʥʦʡ ʧʨʷʤʦʡ ʠʣʠ ʬʨʦʥʪʘʣʴʶ f (ʨʠʩ. 2.5, ʙ). 

ʋ ʧʨʷʤʳʭ ʫʨʦʚʥʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʦʜʥʘ ʧʨʦʝʢʮʠʷ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ 

ʯʝʨʪʝʞʘ, ʜʨʫʛʘʷ ʧʨʦʝʮʠʨʫʝʪʩʷ ʚ ʅ.ɺ., ʧʨʠ ʵʪʦʤ ʩʨʘʟʫ ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʛʣʳ ʥʘʢʣʦʥʘ ʢ 

ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ , ,   (ʨʠʩ.2.5). 

ʇʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʥʘʟʳʚʘ-

ʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ (ʨʠʩ. 2.6, ʘ). 

ʇʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘʷ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʥʘʟʳʚʘʝʪʩʷ 

ʬʨʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʴʶ (ʨʠʩ. 2.6, ʙ). 

 

 

                                                   ʘ)                                     ʙ) 
ʈʠʩʫʥʦʢ 2.6 ʇʣʦʩʢʦʩʪʠ ʫʨʦʚʥʷ 

 

ʋ ʧʣʦʩʢʦʩʪʝʡ ʫʨʦʚʥʷ ʦʜʥʘ ʧʨʦʝʢʮʠʷ ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʣʠʥʠʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ 

ʦʩʠ ʯʝʨʪʝʞʘ, ʜʨʫʛʘʷ ʧʨʦʝʮʠʨʫʝʪʩʷ ʚ ʅ.ɺ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ, ʣʝʞʘʱʠʝ ʚ 

ʧʣʦʩʢʦʩʪʷʭ ʫʨʦʚʥʷ (ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʤ  ʧʨʦʝʢʮʠʡ),  ʧʨʦʝʮʠʨʫʶʪʩʷ ʙʝʟ ʠʩ-

ʢʘʞʝʥʠʷ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ, ʢʦʪʦʨʦʡ ʦʥʠ ʧʘʨʘʣʣʝʣʥɹʳ (ʨʠʩ.2.6). 

ʇʨʷʤʘʷ ʠʣʠ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘʷ ʧʨʦʬʠʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ 

ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʬʠʣʴʥʦʡ ʧʨʷʤʦʡ ʠʣʠ ʧʣʦʩʢʦʩʪʴʶ.  
ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʯʝʨʪʝʞʘ ʧʨʦʬʠʣʴʥʦʡ ʧʨʷʤʦʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 
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ʪʨʝʭʢʘʨʪʠʥʥʳʡ ʵʧʶʨ (ʨʠʩ.2.7).  

 

ɸ2

ɺ2

ɸ1

ɺ1

ɸ3

l3

ɺ3

l2

l1

ʭ12

ʅ.ɺ.

  
ʈʠʩʫʥʦʢ 2.7 

  

ʇʨʷʤʘʷ ʠʣʠ ʧʣʦʩʢʦʩʪʴ ʥʝʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ̫ʠ ʥʝʧʘʨʘʣʣʝʣʴʥʘ ̫ʥʠ ʦʜʥʦʡ 

ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪʩʷ ʧʨʷʤʦʡ ʠʣʠ ʧʣʦʩʢʦʩʪʴ ʁʦʙʱʝʛʦ ʧʦʣʦʞʝ-

ʥʠʷ. 
ʆʙʝ ʧʨʦʝʢʮʠʠ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʥʝ ʧʘʨʘʣ-

ʣʝʣʴʥʳ ʠ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʦʩʠ ʯʝʨʪʝʞʘ. ʏʪʦʙʳ ʥʘʡʪʠ ʅ.ɺ. ʝʝ ʦʪʨʝʟʢʘ ʧʨʠʤʝʥʷ-

ʶʪ ʧʨʘʚʠʣʦ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʨʠʩ. 2.8): 

ɼʣʠʥʘ ʦʪʨʝʟʢʘ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʥʘ ʯʝʨʪʝʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʠ-

ʧʦʪʝʥʫʟʦʡ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʦʜʠʥ ʢʘʪʝʪ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʜʥʘ 

ʠʟ ʧʨʦʝʢʮʠʡ ʵʪʦʛʦ ʦʪʨʝʟʢʘ, ʘ ʜʨʫʛʦʡ - ʘʣʛʝʙʨʘʠʯʝʩʢʘʷ ʨʘʟʥʦʩʪʴ ʨʘʩʩʪʦʷʥʠʡ ʦʪ 

ʢʦʥʮʦʚ ʦʪʨʝʟʢʘ ʜʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ. 
 

a

a

b

c

A

Z
B

H

ʇ1

1

Z
A

Z
A

B

ʇ2

B2

ɸ2 B2'

ɸ1

B1

B1'

X

a

B2

ɓ

ȹZ

ȹy
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ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʷʤʳʭ ʩ ʧʣʦʩʢʦʩʪʷʤʠ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪʩʷ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ (H) ʠ ʬʨʦʥʪʘʣʴʥʳʤ (F) ʩʣʝʜʘʤʠ  ʧʨʷʤʳʭ (ʨʠʩ.2.9). 
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ʭ12

H1

F1

H2

F2

l2

l1

ʅ.ɺ.

F
|FH|

ʇ2

H2

H

F

F1

l2

l1

l

ʇ1
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ʃʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ ʩ ʧʣʦʩʢʦʩʪʷʤʠ ʧʨʦʝʢʮʠʡ ʥʘʟʳʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠ ʬʨʦʥʪʘʣʴʥʳʤ ʩʣʝʜʘʤʠ   ʧʣʦʩʢʦʩʪʝʡ 

(ʨʠʩ.2.10). 

ʊʨʠ ʧʣʦʩʢʦʩʪʠ ʇ1, ʇ2  ʠ ʧʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ   ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜ-

ʥʦʡ ʪʦʯʢʝ ʩʭʦʜʘ ʩʣʝʜʦʚ. 

ɿʘʜʘʥʠʝ ʧʣʦʩʢʦʩʪʠ ʩʣʝʜʘʤʠ - ʵʪʦ ʯʘʩʪʥʳʡ ʩʧʦʩʦʙ ʝʝ ʟʘʜʘʥʠʷ, ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʟʘʜʘʥʠʷ ʧʣʦʩʢʦʩʪʠ ʜʚʫʤʷ ʧʝʨʝʩʝʢʘʶɦ ʠʤʠʩʷ ʧʨʷʤʳʤʠ   ( f ž h). 

 

ʭ12

f

h

f 1

h1

ʇ1

ʇ2

K2

K1

K

ʭ12

f2

h1

f2

h1 

K2

K1

f1

h2 

h2=f1 

1

1

1

1

12

11

12

11
22

21

2

ʭ12

S ʇ2

K2

K1

h
2

S ʇ1  
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ɺ ʣʶʙʦʡ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ  ʚʩʝʛʜʘ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʩʢʦʣʴʢʦ 

ʫʛʦʜʥʦ ʛʦʨʠʟʦʥʪʘʣʝʡ ʠ ʬʨʦʥʪʘʣʝʡ - ʛʣʘʚʥʳʭ ʣʠʥʠʡ ʧʣʦʩʢʦʩʪʠ - (ʨʠʩ.2.11). (ʂ 

ʛʣʘʚʥʳʤ ʣʠʥʠʷʤ ʧʣʦʩʢʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʪʘʢʞʝ ʣʠʥʠʠ ʩʢʘʪʘ ï ʣʠʥʠʠ, ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʳʝ ʬʨʦʥʪʘʣʷʤ ʠ ʛʦʨʠʟʦʥʪʘʣʷʤ ʧʣʦʩʢʦʩʪʠ).  ɺʩʝ ʛʦʨʠʟʦʥʪʘʣʠ (ʬʨʦʥʪʘʣʠ), ʣʝ-

ʞʘʱʠʝ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʧʘʨʘʣʣʝʣʴʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʦʵʪʦʤʫ ʯʘʩʪʦ ʧʣʦʩʢʦʩʪʠ ʟʘ-

ʜʘʶʪ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ f ž h ʠʣʠ ʩʣʝʜʘʤʠ. 

 



 

 20 

f  (ABC) 

f1 ||  x12 

h  (ABC) 

h2 ||  x12 

  f ž h 
ʭ12

ɸ1

ɸ2

B1

B2

C1

C2

f2

h2

h1

f1

f2

h2

h1

f1
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2.5 ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ 

 

 
2.5.1 ʇʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ: 

 

 ʘ || b ʘ1 || b1; ʘ2 || b2  

 

ʘ2

x12

b2

ʘ1 b1
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ɽʩʣʠ ʜʚʝ ʧʨʷʤʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʪʦ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʝʢ-

ʮʠʠ ʵʪʠʭ ʧʨʷʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳ ʠ ʦʙʨʘʪʥʦ, ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʝʢʮʠʠ ʜʚʫʭ 

ʧʨʷʤʳʭ ʧʘʨʘʣʣʝʣʴʥʳ,  ʠ ʧʨʷʤʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʘʣʣʝʣʴʥʳ. 

ʏʪʦʙʳ ʧʨʷʤʳʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʳ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘ-

ʪʦʯʥʦ, ʯʪʦʙʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʝʢʮʠʠ ʧʨʷʤʳʭ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʳ (ʨʠʩ. 2.12) 

ʠʣʠ ʩʦʚʧʘʜʘʣʠ (ʨʠʩ 2.13 ʙ).  

2.5.2 ʇʨʷʤʳʝ ʧʝʨʝʩʝʢʘʶʪʩʷ (ʨʠʩ 2.13 ʘ): ʘ ž b = ʄ ʘ1 ž b1  ʄ1; ʘ2 ž b2 

ʄ2 . ʃʠʥʠʷ ʩʚʷʟʠ ʄ1 ʄ2  x12. 

ʘ2

x12

b2

a1=b1

d2

c2
M2

M1

c1=d1

ʘ2

x12
b2

ʘ1

b1

M2

M1

 

  ʘ) a b   ʙ) a || b           ʚ) cžd 
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ɽʩʣʠ ʜʚʝ ʧʨʷʤʳʝ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʠʣʠ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ, ʣʝʞʘʪ ʚ ʦʜʥʦʡ 

ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʠ,  ʠʭ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʣʦʩʢʦʩʪʴ 

ʧʨʦʝʢʮʠʡ ʩʦʚʧʘʜʫʪ. ʊʘʢʠʝ ʧʨʷʤʳʝ ʥʘʟʳʚʘʶʪʩʷ ʢʦʥʢʫʨʠʨʫʶʱʠʤʠ (ʨʠʩ. 2.13 ʙ, 

ʚ) ï ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣ. ʇ1. 
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2.5.3 ʇʨʷʤʳʝ ʩʢʨʝʱʠʚʘʶʱʠʝʩʷ (ʨʠʩ 2.14).:  ʘ  b  ʘ1 ž b1 ʄ1; ʘ2 ž b2 

N2  

ʘ2

x12

b2

ʘ1

b1

M2

M1=(M1)

(M2)

N2=  (N2)

N1

(N1)

 

 
ʄ ʠ ʄǋ - ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʣʦʩʢʦʩʪʠ ʇ1 

 

N ʠ Nǋ - ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʪʦʯʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʣʦʩʢʦʩʪʠ ʇ2 
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2.5.4 ʇʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ 2.15) 

ʇʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʦʥʘ ʧʘʨʘʣʣʝʣʴʥʘ, ʭʦʪʷ ʙʳ ʦʜʥʦʡ 

ʧʨ̫ʤʦʡ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ.  

 

 a || (b ž c), ʝʩʣʠ a || c 

      ʪ.ʝ. a1 || c1 

a2 || c2 
ʭ12

a2

a1

c2

b2

c1

b1
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2.5.5 ʇʨʷʤʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ 2.16) 

 

l  (ABC) 

l  (1,2) 

 (1,2)  (ABC)  
 

1  AB (11  A1B1; 12  A2B2)  

2  AC (21  A1C1; 22  A2C2) 

 

ʭ12

ɸ1

ɸ2

B1

B2

C1

C2

12

l1

21

11

l2

22
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2.5.6 ʇʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪ ʧʣʦʩʢʦʩʪʴ (ʧʝʨʚʘʷ ʦʩʥʦʚʥʘʷ ʧʦʟʠʮʠʦʥʥʘʷ ʟʘʜʘʯʘ) 

(ʨʠʩ 2.17) 

 

l ž (ABC) =K, ʪ.ʢ. 

l ʠ (1,2) ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʧʨʷʤʳʝ ʠ 

(1,2)  (ABC), ʘ  
l ž (1,2) = K  

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʧʨʷʤʦʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʥʝʦʙʭʦʜʠ-

ʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʥ-

ʢʫʨʠʨʫʶʱʠʭ ʪʦʯʝʢ l  ʠ ɸɺ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʇ2; l   ʠ ɺʉ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʇ1. 

 

 

ʭ12

ɸ1

ɸ2

B1

B2

C1

C2

12

l1
21

11

l2
22

K1

K2
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2.5.7 ʇʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ  

ʇʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʦʥʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢʘʢʠʤ-

ʥʠʙʫʜʴ ʜʚʫʤ ʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʧʨʷʤʳʤ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ.  
ʊ.ʢ. ʧʨʷʤʦʡ ʫʛʦʣ ʧʨʦʝʮʠʨʫʝʪʩʷ ʧʨʷʤʳʤ, ʝʩʣʠ ʦʜʥʘ ʠʟ ʝʛʦ ʩʪʦʨʦʥ ʧʘʨʘʣʣʝʣʴʥʘ 

ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʢ ʧʣʦʩʢʦʩʪʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʚʟʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʧʨʷʤʳʝ ʫʨʦʚʥʷ ʧʣʦʩʢʦʩʪʠ -  ʬʨʦʥʪʘʣʴ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴ.  

ʏʪʦʙʳ ʧʨʷʤʘʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʳʣʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ 

ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʝʝ ʧʨʦʝʢʮʠʠ ʙʳʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦ-

ʝʢʮʠʷʤ ʬʨʦʥʪʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ ʧʣʦʩʢʦʩʪʠ (ʪʘʤ, ʛʜʝ ʤʳ ʠʭ ʚʠʜʠʤ ʚ ʥʘʪʫʨʘʣʴʥʫʶ 

ʚʝʣʠʯʠʥʫ, ʪ.ʝ. ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ f ʠ h). 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʧʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʘʷ ʧʨʦʝʢʮʠʷ ʵʪʦʡ ʧʨʷʤʦʡ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʛʦʨʠʟʦʥ-

ʪʘʣʠ ʧʣʦʩʢʦʩʪʠ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʬʨʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʵʪʦʡ ʧʨʷʤʦʡ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʘ ʬʨʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʠ ʬʨʦʥʪʘʣʠ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ. 2.18). 

 

 

p  ( f ž h)  

 

p1  h1  
  

p2  f2  
 

ʭ12

p1

f1

h1

p2

f2

h2
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2.5.8 ʇʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ (ʨʠʩ 2.19) 

ɽʩʣʠ ʜʚʝ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʨʦʝʢʮʠʠ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʘʨʘʣ-

ʣʝʣʴʥʳ ʜʚʫʤ ʧʨʦʝʢʮʠʷʤ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ ʠ ʥʘʦʙʦʨʦʪ.  

ɽʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʝʢʮʠʠ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ ʧʨʦʝʢʮʠʷʤ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʜʨʫʛʦʡ ʧʣʦʩ-

ʢʦʩʪʠ, ʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ. 

 

(a ž b) || ɻ(c ž d), ʪ.ʢ.: 

a || c (a1 || c1 ; a2 || c2) 

ʠ 

b || d (b1 || d1 ; b2 || d2) 

 

ʭ12

a2

b2

c2

d2

a1

b1

c1

d1  
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ʏʪʦʙʳ ʧʣʦʩʢʦʩʪʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʳ ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, 

ʯʪʦʙʳ ʧʨʦʝʢʮʠʠ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʙʳʣʠ ʧʘʨʘʣʣʝʣʴʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʝʢʮʠʷʤ ʜʚʫʭ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʨʷʤʳʭ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1) ʏʪʦ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ? 

2) ʏʪʦ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʧʨʷʤʦʡ? 

3) ʏʪʦ ʷʚʣʷʝʪʩʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʧʣʦʩʢʦʩʪʠ? 

4) ʇʦʩʪʨʦʡʪʝ ʯʝʨʪʝʞ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʂ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ ʧʣʦʩʢʦʩʪʠ    

(ɸ,b) ʠ  (ʘžb) ʥʘ ʨʠʩʫʥʢʝ 2.2. 

5) ʇʨʠʚʝʜʠʪʝ ʢʣʘʩʩʠʬʠʢʘʮʠ ʁʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦ-

ʩʪʝʡ ʧʨʦʝʢʮʠʡ. 

6) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʢʫʨʠʨʫʶʱʠʤ ʪʦʯʢʘʤ ʠ ʧʨʷʤʳʤ. 

7) ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʯʝʨʪʝʞʝʡ ʧʨʦʝʮʠʨʫʶʱʠʭ ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ. 

8) ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʯʝʨʪʝʞʝʡ ʧʨʷʤʭr ʠ ʧʣʦʩʢʦʩʪʝʡ ʫʨʦʚʥʷ. 

9) ʇʨʦʚʝʜʠʪʝ ʚ ʧʣʦʩʢʦʩʪʷʭ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ, ʟʘʜʘʥʥʳʭ ʥʘ ʯʝʨʪʝʞʘʭ ʨʠʩʫʥ-

ʢʘ 2.2, ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʬʨʦʥʪʘʣʠ. 

10) ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʘʤʠ ʧʨʷʤʦʡ? ʅʘʡʪʠ ʩʣʝʜʳ ʧʨʷʤʦʡ l ʠʣʠ ɸɺ ʥʘ ʨʠ-

ʩʫʥʢʝ 2.1. 

11) ʅʘʡʜʠʪʝ ʜʣʠʥʫ ʦʪʨʝʟʢʘ ɸɺ ʨʠʩʫʥʦʢ 2.1 ʧʦ ʧʨʘʚʠʣʫ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ. 

12) ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʣʝʜʘʤʠ ʧʣʦʩʢʦʩʪʠ?  

13) ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨʳ ʯʝʨʪʝʞʝʡ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʷʤʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

14) ʇʦʩʪʨʦʡʪʝ ʯʝʨʪʝʞʠ ʧʣʦʩʢʦʩʪʝʡ, ʧʘʨʘʣʣʝʣʴʥʳʭ ʟʘʜʘʥʥʳʤ ʥʘ ʯʝʨʪʝʞʘʭ ʨʠ-

ʩʫʥʢʘ 2.2 (ɸ,ɺ,ʉ),  (ɸ,b),  (ʘžb) ʠ  (ʘ||b). 
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3 ɿʘʜʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʯʝʨʪʝʞʝ  

3.1 ʆʙʱʠʝ ʧʦʥʷʪʠʷ 

ʇʦʚʝʨʭʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʟʘʜʘʥʳ ʥʝʧʨʝʨʳʚʥʦ (ʮʠʣʠʥʜʨ, ʢʦʥʫʩ), ʘ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʜʘʥʳ ʜʠʩʢʨʝʪʥʦ ʣʠʥʠʷʤʠ ʠʣʠ ʪʦʯʢʘʤʠ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ, ʝʩʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʝʡ 

ʫʨʘʚʥʝʥʠʝ ʷʚʣʷʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʤʥʦʛʦʯʣʝʥʦʤ. 

 ʇʦʨʷʜʢʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʘʣʛʝʙʨʘʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʠʚʳʩʰʘʷ 

ʩʪʝʧʝʥʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʝʡ ʘʣʛʝʙʨʘʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ (ʨʠʩ. 3.1). 

ʇʦʨʷʜʢʦʤ ʧʦʚʝʨʭʥʦʩʪʠ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʯʠʩʣʦ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʷʤʦʡ ʩ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ 

(ʚʢʣʶʯʘʷ ʤʥʠʤʳʝ ʪʦʯʢʠ). 

 

 
ʋʨʘʚʥʝʥʠʝ ʩʬʝʨʳ: 

x
2
 +y

2
 + z

2
 = R

2
 

ʇʦʚʝʨʭʥʦʩʪʴ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 

N = 2 

x

z

y

R
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ʂʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʨʘʟʫʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝʢʦʪʦʨʦʡ ʣʠʥʠʠ - (ʦʙʨʘʟʫʶʱʝʡ) ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʥʘʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʨʷʤʦʡ ʣʠʥʠʠ ʥʘʟʳʚʘʝʪʩʷ ʣʠ-

ʥʝʡʯʘʪʦʡ.  

ɿʘʢʦʥ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʨʘʟʫʶʱʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤʠ, ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʪʨʠ. ʅʘʧʨʘʚʣʷʶʱʠʝ  ʤʦʛʫʪ ʚʳʨʦʞʜʘʪʴʩʷ 

ʚ ʪʦʯʢʫ,  ʧʨʷʤʫʶ, ʚ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʠʟʤʘ. 

ʆʧʨʝʜʝʣʠʪʝʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʌ (ɻ) ɸ - ʚ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ (ɻ) ʩʦʚʦʢʫʧ-

ʥʦʩʪʴ  ʧʨʦʝʢʮʠʡ ʧʦʩʪʦʷʥʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʘʣʛʦʨʠʪʤ ʧʦʩʪʨʦʝʥʠʷ 

ʪʦʯʝʢ ʣʠʥʠʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɸ - ʘʣʛʦʨʠʪʤʠʯʝʩʢʘʷ ʯʘʩʪʴ ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʚʩʝʭ ʧʦʚʝʨʭʥʦʩʪʝʡ: ʪʦʯʢʘ ʧʨʠ-

ʥʘʜʣʝʞʠʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʝʩʣʠ ʦʥʘ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝʢʦʪʦʨʦʡ ʣʠʥʠʠ ʧʨʠʥʘʜʣʝ-

ʞʘʱʝʡ ʵʪʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʇʦʚʝʨʭʥʦʩʪʴ ʩʯʠʪʘʝʪʩʷ ʟʘʜʘʥʥʦʡ, ʝʩʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʶʙʦʡ ʪʦʯʢʠ ʧʨʦ-

ʩʪʨʘʥʩʪʚʘ ʤʦʞʥʦ ʦʜʥʦʟʥʘʯʥʦ ʨʝʰʠʪʴ ʚʦʧʨʦʩ ʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʢʠ ʵʪʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ. 

ʅʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʜʘʶʪʩʷ ʧʨʦʝʢʮʠʷʤʠ ʩʚʦʝʛʦ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ, ʘ ʠʟʦʙʨʘʞʘʶʪʩʷ ʩʚʦʠʤ ʦʯʝʨʢʦʤ, ʪ.ʝ. ʧʨʦʝʢʮʠʷʤʠ ʣʠʥʠʠ 

ʢʦʥʪʫʨʘ ʠ ʣʠʥʠʠ ʦʙʨʝʟʘ. 
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3.2 ʇʨʠʟʤʘʪʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʇʨʠʟʤʘʪʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ - ʣʠʥʝʡʯʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʥʘʷ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʨʷʤʦʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ (ʦʙʨʘʟʫʶʱʝʡ) ʠ ʧʝʨʝʩʝ-

ʢʘʶʱʝʡ ʣʦʤʘʥʫʶ ʣʠʥʠʶ (ʥʘʧʨʘʚʣʷʶʱʫʶ). 

ʇʨʠʟʤʘʪʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʥʘ ʯʝʨʪʝʞʝ ʟʘʜʘʝʪʩʷ 

ʩʚʦʠʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ  ʌ (m; ʘ) ɸ  (ʨʠʩ. 3.2). 

ʛʜʝ  m   - ʥʘʧʨʘʚʣʷʶʱʘʷ;   

ʘ    - ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʙʨʘʟʫʶʱʝʡ; 

ʄ  ʌ    - ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʠʟʤʳ; 

l ||ʘ - ʦʙʨʘʟʫʶʱʘʷ, ʧʨʦʭʦʜʷʱʘʷ ʯʝʨʝʟ ʪ. ʄ; 
 

 

l  ʄ ʠ l ž m = 1 

ʄ2 ʟʘʜʘʥʘ ʧʨʦʠʟ-

ʚʦʣʴʥʦ   

ʄ2   l2 

l2 || Ǖ2 

 l2 ž m2 = 12 

 12  11 ʠ 11   l1 

 l1 || Ǖ1  

 ʄ1   l1  

ʭ12

ɸ2

C2

m2

M2

ɸ1

B1

C1m1

M1

a2

l1

l2

B2

11

12

a1
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ʊ.ʢ. ʄ ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ ʠ ʚʪʦʨʘʷ ʧʨʦʝʢʮʠʷ ʝʝ ʧʦʩʪʨʦʝʥʘ, ʪʦ ʪʝʦʨʝʤʘ ʜʦʢʘʟʘ-

ʥʘ. 

ʇʨʠʟʤʘ - ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ ʬʠʛʫʨʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘʤʢʥʫʪʦʡ ʧʨʠʟʤʘʪʠʯʝ-

ʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ (ʨʠʩ. 3.3). 

 

 

l  ʇ1 

 

ɻ || ʇ1 

 

ʇ1 

 

ʭ12

ɸ1

B1

C1

ɸ2 B2 C2

M2
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M1
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ʆʯʝʨʢ

ʆʯʝʨʢ
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3.3 ʇʠʨʘʤʠʜʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʇʠʨʘʤʠʜʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ - ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʥʘʷ ʥʝʧʨʝʨʳʚʥʳʤ 

ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʪʦʯʢʫ ʠ ʧʝʨʝʩʝʢʘ-

ʶʱʝʡ ʣʦʤʘʥʫʶ ʣʠʥʠʶ. 
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ʇʠʨʘʤʠʜʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʟʘʜʘʝʪʩʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʥʘ  ʯʝʨʪʝʞʝ ʩʚʦʠʤ 

ʦʧʨʝʜʝʣʠʪʝʣʝʤ  ʌ(S,m) ɸ, ʛʜʝ  S - ʚʝʨʰʠʥʘ ʧʠʨʘʤʠʜʳ; m ï ʥʘʧʨʘʚʣʷʶʱʘʷ, ʣʦʤʘ-

ʥʘʷ ʣʠʥʠʷ (ʨʠʩ. 3.4).  

ʇʠʨʘʤʠʜʘʣʴʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʦ ʦʙʝ ʩʪʦʨʦʥʳ ʦʪ ʝʝ ʚʝʨʰʠʥʳ, 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʢʥʫʪʦʡ ʠ ʥʝʟʘʤʢʥʫʪʦʡ.  

ʄ ï ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʨʘʤʠʜʳ. 

ʆʙʨʘʟʫʶʱʘʷ l ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪ.ʄ, ʚʝʨʰʠʥʫ S ʠ ʧʝʨʝʩʝʢʘʝʪ ʥʘʧʨʘʚʣʷʁɦ ʫʶ 

m. 

 

ɸ2

C2
m2

S2

ɸ1

B1

C1

m1

S1

M2

M1

B2

ʭ12

12

11
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ʇʠʨʘʤʠʜʦʡ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʧʠʨʘʤʠ-

ʜʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʝʨʰʠʥʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ ʠʣʠ ʜʚʫʤʷ ʧʣʦʩʢʦ-

ʩʪʷʤʠ (ʨʠʩ. 3.5). 

ʭ12 m2

S2

S1

m1

ʆʯʝʨʢ

12

11

11

M2

M1

M1
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3.4 ʇʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ 

ʇʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ - ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʚʨʘʱʝʥʠʝʤ ʥʝʢʦ-

ʪʦʨʦʡ ʢʨʠʚʦʡ (ʦʙʨʘʟʫʶʱʝʡ) ʚʦʢʨʫʛ ʧʨʷʤʦʡ (ʦʩʠ ʚʨʘʱʝʥʠʷ) (ʨʠʩ. 3.6). 

 (i, l) [ɸ:   

i  - ʦʩʴ ʚʨʘʱʝʥʠʷ; 

l  - ʦʙʨʘʟʫʶʱʘʷ; 

ʄ  ; 

ʘ
M
 - ʦʢʨʫʞʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʪʦʯʢʠ ʄ; 

ɻ  i  - ʧʘʨʘʣʣʝʣʠ 

l

M

 
ɻ

ʛ

i

aʄ  
ʈʠʩʫʥʦʢ 3.6 

ʇʘʨʘʣʣʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ ʚʨʘʱʝʥʠʷ, ʝʩʣʠ ʪʘʢʘʷ ʝʩʪʴ (ʫ ʢʦʥʫʩʘ ʝʝ 

ʥʝʪ) ʥʘʟʳʚʘʝʪʩʷ ʵʢʚʘʪʦʨʦʤ. 

ʇʘʨʘʣʣʝʣʴ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʜʠʫʩʘ, ʝʩʣʠ ʪʘʢʘʷ ʝʩʪʴ, ʥʘʟʳʚʘʝʪʩʷ ʛʦʨʣʦʚʦʡ ʣʠʥʠʝʡ. 

 

3.5 ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʎʠʣʠʥʜʨʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ - ʣʠʥʝʡʯʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʥʘʷ 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʨʷʤʦʡ (ʦʙʨʘʟʫʶʱʝʡ) ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʝʨʝʩʝ-

ʢʘʶʱʝʡ ʢʨʠʚʫʶ ʣʠʥʠʶ (ʥʘʧʨʘʚʣʷʶʱʫʶ) (ʨʠʩ. 3.7). 

 (a;m) ɸ:   

ʘ- ʥʘʧʨʘʚʣʝʥʠʝ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʙʨʘʟʫʶʱʝʡ; 

m - ʥʘʧʨʘʚʣʷʶʱʘʷ; 

ʄ  ; 

l  M  ʠ  l ||ʘ 

l ž m   

ʭ12

M2

M1

m1

m2 a2

12

11

l2

l1 a 1
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ʎʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥ-

ʥʘʷ ʚʨʘʱʝʥʠʝʤ ʧʨʷʤʦʡ ʣʠʥʠʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ʚʦʢʨʫʛ ʵʪʦʡ ʦʩʠ (ʨʠʩ. 3.8). 

ʎʠʣʠʥʜʨʦʤ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʟʘʤʢʥʫʪʦʡ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ. 
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(i,l)  [A]  

 

ʠʣʠ 

 

(m,l)[A] 

 

ʭ12

M2(M2)

M1

i2

l2

m2

l1

m1

i1

M1
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3.6 ʂʦʥʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʂʦʥʠʯʝʩʢʦʡ - ʥʘʟʳʚʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʥʝʧʨʝʨʳʚʥʳʤ ʧʝ-

ʨʝʤʝʱʝʥʠʝʤ ʧʨʷʤʦʡ ʣʠʥʠʠ (ʦʙʨʘʟʫʶʱʝʡ), ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʬʠʢʩʠʨʦʚʘʥʥʫʶ 

ʪʦʯʢʫ ʠ ʧʝʨʝʩʝʢʘʶʱʝʡ ʢʨʠʚʫʶ (ʥʘʧʨʘʚʣʷʶʱʫʶ) (ʨʠʩ. 3.9).  

 

   

 

 (S,m)[A] 

 

K2

K1

m1

m2

ʭ12

S2

S1

M2

M1

12

11
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ʂʦʥʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ - ʣʠʥʝʡʯʘʪʘʷ ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥ-

ʥʘʷ ʚʨʘʱʝʥʠʝʤ ʧʨʷʤʦʡ (ʦʙʨʘʟʫʶʱʝʡ) ʚʦʢʨʫʛ ʦʩʠ, ʧʝʨʝʩʝʢʘʶʱʝʡ ʦʙʨʘʟʫʶʱʫʶ ʚ 

ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʪʦʯʢʝ (ʚʝʨʰʠʥʝ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ). 

ʂʦʥʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʥʘ ʯʝʨʪʝʞʝ ʟʘʜʘʝʪʩʷ 

ʩʚʦʠʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʌ (i, l) A , ʛʜʝ (ʨʠʩ. 3.10): 

i 1 - ʦʩʴ ʚʨʘʱʝʥʠʷ;   l - ʦʙʨʘʟʫʶʱʘʷ;   l  i  S - ʚʝʨʠhʥʘ;  

M  ʌ,   M  a
M
;  

a
M 

- ʦʢʨʫʞʥʦʩʪʴ ʚʨʘʱʝʥʠʷ ʪ.ʄ;  

RM  - ʨʘʜʠʫʩ ʦʢʨʫʞʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʪ. ʄ, RM  = |O1A1|;  

M2  M1 (Mǋ1). 
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ʭ12

M2

M1

i2

l2

l1

i1=S1=01

a1

M

ɸ1

ɸ202
ɻ2

M1

R
M

ʆʯʝʨʢa2

M

S2

 

RM
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ʏʝʨʝʟ ʪʦʯʢʫ ʄ ʧʦʩʪʨʦʠʤ ʧʘʨʘʣʣʝʣʴ - ʦʢʨʫʞʥʦʩʪʴ ʘ. ʆʢʨʫʞʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝ-

ʥʘ ʚ ʧʣʦʩʢʦʩʪʠ  ɻ  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʦʩʠ ʚʨʘʱʝʥʠʷ ʠ ʧʘʨʘʣʣʝʣʴʥʦʡ ʇ1. 

0ɸ]  1;  0ɸRM ;  0ɸ01ɸ1  

ʊ.ʢ. ʪʦʯʢʘ ʄ ʧʨʦʠʟʚʦʣʴʥʘʷ ʠ ʧʦʩʪʨʦʝʥʳ ʝʝ ʧʨʦʝʢʮʠʠ, ʜʦʩʪʘʪʦʯʥʦʩʪʴ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ ʜʦʢʘʟʘʥʘ.           

ʂʦʥʫʩʦʤ ʥʘʟʳʚʘʝʪʩʷ ʯʘʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ ʢʦʥʠʯʝʩʢʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʚʝʨʰʠʥʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ ʠʣʠ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ. 

 

3.7 ʉʬʝʨʘ 

ʉʬʝʨʘ - ʧʦʚʝʨʭʥʦʩʪʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʪʦʯʝʢ, ʨʘʚʥʦʦʪʩʪʦʷʱʠʭ ʦʪ ʬʠʢʩʠʨʦ-

ʚʘʥʥʦʡ ʪʦʯʢʠ. 

ɽʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʬʝʨʫ ʢʘʢ ʪʝʣʦ ʚʨʘʱʝʥʠʷ, ʪʦ ʤʦʞʥʦ ʧʝʨʝʟʘʜʘʪʴ ʝʝ ʩ ʧʦ-

ʤʦʱʴʶ ʜʨʫʛʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ  ʦʧʨʝʜʝʣʠʪʝʣʷ: ʩʬʝʨʘ - ʧʦʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦ-

ʚʘʥʥʘʷ ʚʨʘʱʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʠ ʚʦʢʨʫʛ ʝʝ ʜʠʘʤʝʪʨʘ (ʨʠʩ. 3.11). 
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 (i; m) ɸ:   

i  - ʦʩʴ ʚʨʘʱʝʥʠʷ; 

m ï ʦʙʨʘʟʫʶʱʘʷ; 

M  ; 

M  a
M 

 
ʭ12

M2

M1

i2

i1

m1

ɻ2

M1

ʆʯʝʨʢ

a2
M

a1
M

m2

R
m

Rm 
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3.8 ʇʦʚʝʨʭʥʦʩʪʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ: 

ʕʣʣʠʧʩʦʠʜ ʚʨʘʱʝʥʠʷ - ʦʙʨʘʟʫʝʪʩʷ ʚʨʘʱʝʥʠʝʤ ʵʣʣʠʧʩʘ ʚʦʢʨʫʛ ʦʜʥʦʡ ʠʟ ʝʛʦ 

ʦʩʝʡ (ʨʠʩ.3.12 ʛ). 

ʇʘʨʘʙʦʣʦʠʜ ʚʨʘʱʝʥʠʷ - ʦʙʨʘʟʫʝʪʩʷ ʚʨʘʱʝʥʠʝʤ ʧʘʨʘʙʦʣʳ  ʚʦʢʨʫʛ ʝʝ ʦʩʠ 

(ʨʠʩ.3.12 ʚ). 

ɻʠʧʝʨʙʦʣʦʠʜ ʚʨʘʱʝʥʠʷ: ʦʜʥʦʧʦʣʦʩʪʥʳʡ ʦʙʨʘʟʦʚʘʥ ʚʨʘʱʝʥʠʝʤ ʛʠʧʝʨʙʦʣʳ 

ʚʦʢʨʫʛ ʤʥʠʤʦʡ ʦʩʠ, ʘ ʜʚʫʭʧʦʣʦʩʪʥʳʡ ʚʨʘʱʝʥʠʝʤ ʛʠʧʝʨʙʦʣʳ ʚʦʢʨʫʛ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʡ ʦʩʠ (ʨʠʩ.3.12 ʘ,ʙ). 

ʊʦʨ - ʦʙʨʘʟʫʝʪʩʷ ʚʨʘʱʝʥʠʝʤ ʦʢʨʫʞʥʦʩʪʠ ʠʣʠ ʝʝ ʜʫʛʠ ʚʦʢʨʫʛ ʦʩʠ, ʣʝʞʘʱʝʡ ʚ 

ʧʣʦʩʢʦʩʪʠ  ʦʢʨʫʞʥʦʩʪʠ (ʨʠʩ.3.13). 

ʃʠʥʝʡʯʘʪʳʡ ʛʠʧʝʨʙʦʣʠʯʝʩʢʠʡ ʧʘʨʘʙʦʣʦʠʜ ʠʣʠ ʢʦʩʘʷ ʧʣʦʩʢʦʩʪʴ (ʩʝʜʣʦ) - ʧʦ-

ʚʝʨʭʥʦʩʪʴ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʜʚʠʞʝʥʠʝʤ ʧʨʷʤʦʡ ʣʠʥʠʠ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʷʶʱʠʤ ʧʘʨʘʣ-

ʣʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʠʟʤʘ  (ʨʠʩ.3.14). 
 

        
ʘ) ʙ) ʚ) ʛ) 
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ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

 

1) ʂʘʢ ʦʙʨʘʟʫʶʪʩʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʧʦʚʝʨʭʥʦʩʪʠ? 

2) ʏʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʦʧʨʝʜʝʣʠʪʝʣʴ ʧʦʚʝʨʭʥʦʩʪʝʡ? 

3) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʠʟʤʘʪʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʠʪʝʣʷ. 

4) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʧʠʨʘʤʠʜʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʠʪʝʣʷ. 

5) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʦʧʨʝʜʝʣʠʪʝʣ.̫ 

6) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝ-

ʜʝʣʠʪʝʣ.̫ 

7) ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʠ ʝʝ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ. 

8) ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʩʬʝʨʦʡ? ɼʘʡʪʝ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʧʨʝʜʝʣʠʪʝ-

ʣ̫ ʩʬʝʨʳ, ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ. 
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4 ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʝʨʪʝʞʘ 

4.1 ʉʧʦʩʦʙ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

ʈʝʰʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʫʧʨʦʱʘʝʪʩʷ, ʝʩʣʠ 

ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʵʣʝʤʝʥʪʳ ʧʨʦʩʪʨʘʥʩʪʚʘ ʟʘʥʠʤʘʶʪ ʯʘʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʪ.ʝ. ʚr -

ʨʦʞʜʝʥʥʳʝ ʧʨʦʝʢʮʠʠ, ʧʘʨʘʣʣʝʣʴʥʳʝ ʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʜʦʙʠʪʴʩʷ ʪʘʢʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʤ-

ʧʣʝʢʩʥʳʡ ʯʝʨʪʝʞ ʧʨʝʦʙʨʘʟʫʶʪ. ʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʯʝʨʪʝʞʘ ʦʪʦʙʨʘʞʘʝʪ  ʠʟʤʝʥʝʥʠʝ 

ʧʦʣʦʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʥʫʞʥʳʤ ʦʙʨʘʟʦʤ. ɺ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʩʧʦʩʦʙʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʪʝʞʘ: 

ʩʧʦʩʦʙ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʠ ʯʘʩʪʥʳʡ ʚʠʜ ʧʣʦʩʢʦ-ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ ʩʧʦʩʦʙ ʚʨʘʱʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʲʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢ-

ʮʠʡ. ʕʪʠ ʩʧʦʩʦʙʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʠʜʦʚ, ʨʘʟʨʝʟʦʚ 

ʠʣʠ ʩʝʯʝʥʠʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʯʝʨʯʝʥʠʠ.  

ʊ.ʢ.  ʯʘʩʪʥʳʭ ʧʦʣʦʞʝʥʠʡ ʫ ʧʨʷʤʳʭ ʠ ʧʣʦʩʢʦʩʪʝʡ ʧʦ ʜʚʘ (ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ 

ʠ ʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ), ʪʦ ʩʫʱʝʩʪʚʫʝʪ ʯʝʪʳʨʝ ʠʩʭʦʜʥʳʭ ʟʘʜʘʯʠ ʜʣʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʝʨʪʝʞʘ: 

1 ʟʘʜʘʯʘ. ʇʨʷʤʫʶ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩʜʝʣʘʪʴ ʧʨʷʤʦʡ ʫʨʦʚʥʷ (|| ʧʣʦʩʢʦʩʪʠ ʧʨʦ-

ʝʢʮʠʡ). 

2 ʟʘʜʘʯʘ. ʇʨʷʤʫʶ ʫʨʦʚʥʷ ʩʜʝʣʘʪʴ ʧʨʦʝʮʠʨʫʶʱʝʡ ( ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ). 

3 ʟʘʜʘʯʘ. ʇʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩʜʝʣʘʪʴ ʧʨʦʝʮʠʨʫʶʱʝʡ ( ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʝʢʮʠʡ). 

4 ʟʘʜʘʯʘ. ʇʨʦʝʮʠʨʫʶʱʫʶ ʧʣʦʩʢʦʩʪʴ ʩʜʝʣʘʪʴ ʧʣʦʩʢʦʩʪʴʶ ʫʨʦʚʥʷ (|| ʧʣʦʩʢʦʩʪʠ 

ʧʨʦʝʢʮʠʡ). 

ʉʫʱʥʦʩʪʴ ʩʧʦʩʦʙʘ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʜʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ, ʘ ʠʟʤʝʥʷʝʪʩʷ 

ʩʠʩʪʝʤʘ  ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʥʘ ʢʦʪʦʨʳʭ ʩʪʨʦʷʪʩʷ ʥʦʚʳʝ  ʠʟʦʙʨʘʞʝʥʠʷ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʚʚʦʜʷʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʥʘ ʥʠʭ ʠʥʪʝʨʝʩʫʶʱʠʝ ʥʘʩ ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʘʣʠʩʴ ʚ ʫʜʦʙʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ɿʘʤʝʥʦʡ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ  ʥʘʟʳʚʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʠ ʯʝʨʪʝʞʘ ʦʙʣʘʜʘʶʱʝʝ ʩʣʝʜʫʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: 

1) ʆʨʠʛʠʥʘʣ (ɸ) ʥʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʥʠ ʧʦ ʬʦʨʤʝ, ʥʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ (ɸ - const). 

2) ʇʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ, ʦʩʪʘʚʣʷʷ ʦʜʥʫ ʙʝʟ ʠʟʤʝʥʝ-

ʥʠʡ (ʇ2  ʇ4). 

3) ʅʦʚʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʢ ʦʩʪʘʚʰʝʡʩʷ 

ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʚ ʜʘʥʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (ʇ4 ʇ1). 

4) ʆʨʠʛʠʥʘʣ ʧʨʦʝʮʠʨʫʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʦ ʥʘ ʥʦʚʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ 

(ɸ ɸ4). 

5) ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʣʶʙʦʡ ʪʦʯʢʠ ʦʨʠʛʠʥʘʣʘ ʜʦ ʦʩʪʘʚʰʝʡʩʷ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʧʣʦʩʢʦʩ-

ʪʠ ʧʨʦʝʢʮʠʡ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʧʨʦʝʢʮʠʡ ((ɸʇ1) = const). 

ʈʘʩʩʤʦʪʨʠʤ ʚʚʝʜʝʥʠʝ ʦʜʥʦʡ ʥʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ (ʨʠʩ. 4.1). 

ʇʨʝʦʙʨʘʟʫʝʤ ʩʠʩʪʝʤʫ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ: 

11

2

ʇ

ʇ4
x

ʇ

ʇ
x 1412    

ʇ2  ʇ4  ʇ1 

ɸ4  - ʧʨʦʝʢʮʠʷ ʪʦʯʢʠ ɸ ʥʘ ʧʣʦʩʢʦʩʪʴ ʇ4 . 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʚʦʡʩʪʚʦʤ 1 ʠ 2 ʚ ʜʘʥʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʚʩʝʛʜʘ ʦʨʠʛʠ-
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ʥʘʣ ʠ ʇ1 ʧʦʩʪʦʷʥʥʳ, ʟʥʘʯʠʪ ʩʦʭʨʘʥʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʦʨʠʛʠʥʘʣʘ ʜʦ ʧʣʦʩʢʦʩʪʠ ʇ1.  

ʕʪʦ ʨʘʩʩʪʦʷʥʠʝ ʝʩʪʴ ʜʣʠʥʘ ʦʪʨʝʟʢʘ:  

 (ɸʇ1)  ɸ2ɸ12  ɸ4ɸ14 ;  ɸ ï const; ʇ1 - const       (ɸʇ1) = const 

ɸ1

ɸ12

ɸ2

ɸ ɸ4

ɸ14

ʇ1

ʇ2

ʇ4

x12

x14

s

ss

ɸ4

ʭ12

ɸ1

ɸ2

ɸ4x 14

ɸ14

ɸ12

s

s

r

r

r

r
r

r

 
ʈʠʩʫʥʦʢ 4.1 

 

 ɸʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

1) ʇxé - ʚʚʦʜ ʥʦʚʦʡ ʧʣʦʩʢʦʩʪʠ; 

2)   -  ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦ ʥʦʚʦʡ  ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ; 

3)  - const  -  ʩʦʭʨʘʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʨʠʩ.4.2): ʧʣ. ʇ1 ʟʘʤʝʥʷʝʤ ʥʘ ʧʣ. ʇ5. 

 

ʇ1  ʇ5  ʇ2 

ɸ   const 

ʇ2  const 

(ɸʇ2)  const 

(ɸʇ2) ɸ1ɸ12 ɸ5ɸ25  

 

 
ʈʠʩʫʥʦʢ 4.2 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ: ʧʣʦʩʢʦʩʪʴ ʇ1 ʟʘʤʝʥʷʝʤ ʥʘ ʧʣʦʩʢʦʩʪʴ ʇ3. 

ʇ1  ʇ3 ʇ2  ʠ  ʇ3 ʇ1; ʇ3 - ʧʨʦʬʠʣʴʥʘʷ ʧʣ. ʧʨʦʝʢʮʠʡ (ʨʠʩ. 4.3). 
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x12

x23

s
s

s

ɸ2

ɸ3

ɸ1

ɸ

ʭ12

ɸ1

ɸ2 ɸ3

x23

s

s

ʇ2

ʇ1

ʇ3

 
ʈʠʩʫʥʦʢ 4.3 

 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ 

(ʨʠʩ. 4.4). 

 

1) ʇ2 ʇ4 ʇ1   

  ɸ - const         

 ʇ1 - const          

 (ɸʇ1)  const 

 (ɸʇ)  ɸ2ɸ12          

=ɸ4ɸ14       

 

 

2) ʇ1 ʇ5 ʇ4  

 A - const  

 ʇ4 - const 

 (ɸʇ4)  const 

 (ɸʇ4) ɸ1ɸ14 = 

ɸ5ɸ45                 

ʭ12

ɸ1

ɸ2

s

s

ɸ12

ɸ14

x14 ɸ4

ɸ45

ɸ5

x45

 
ʈʠʩʫʥʦʢ 4.4 

 

4.2 ʏʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʟʘʤʝʥʦʡ ʧʣʦʩʢʦʩʪʝʡ  

ʧʨʦʝʢʮʠʡ 

ɿʘʜʘʯʘ 1.  ʇʨʷʤʫʶ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʧʨʷʤʫʶ ʫʨʦʚʥʷ (ʧʘ-

ʨʘʣʣʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ). 

ɸʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʨʠʩ.4.5): 

1) ʇ4||a  ʠʣʠ  ʇ5||a 

2)   -  ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦ ʥʦʚʦʡ  ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ; 

3)  - const  -  ʩʦʭʨʘʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ. 

ʊ.ʢ. ʘ||ʇ4 ʠʣʠ ||ʇ5 , ʪʦ ʜʣʠʥʘ ʦʪʨʝʟʢʘ ɸɺ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʧʦ ʯʝʨʪʝʞʫ: 

|ɸɺ| |ɸ4ɺ4| ɸ5ɺ5  

  - ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʘ ʢ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣ.ʧʨ. 

 - ʫʛʦʣ ʥʘʢʣʦʥʘ ʧʨʷʤʦʡ ʘ ʢ ʬʨʦʥʪʘʣʴʥʦʡ ʧʣ. ʧʨ. 
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ʅʘ ʧʨʷʤʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʘ  

ʟʘʜʘʝʤ ʦʪʨʝʟʦʢ  ɸɺ  

ɸɺ|  ʘ 

ʭ12

ʭ25

ɸ1

B1

a1

ɸ4

B4

ɸ2

B2

B5
ɸ5

a2

a

b
s

ʭ14

s

ʅ.ɺ.

 

 

1 ʚʘʨʠʘʥʪ 

 

ʇ2 ʇ4 ʇ1  

ʇ4 || ʘ  

ʭ14 || ʘ1 

 

 

2 ʚʘʨʠʘʥʪ 

 

ʇ1 ʇ5 ʇ2 

ʇ5 || ʘ 

ʭ25 || ʘ2             
 

      ʈʠʩʫʥʦʢ 4.5 

 

ɿʘʜʘʯʘ 2. ʇʨʷʤʫʶ ʫʨʦʚʥʷ ʩʜʝʣʘʪʴ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ (ʨʠʩ. 4.6 ʠ 4.7) . 

 
ʛʦʨʠʟʦʥʪʘʣʴ h ʬʨʦʥʪʘʣʴ f 

s
ʭ12

s

ʭ1
4

s

ɸ1

B1

ɸ2 B2h2

h
1

ɸ4=B4=h4

ʅ.ɺ.

  
ʇ2  ʇ4  ʇ1 

ʇ4  h 

x14  h1 

ʇ1  ʇ5  ʇ2 

ʇ5  f 

x25  f2 

ʈʠʩʫʥʦʢ 4.6 ʈʠʩʫʥʦʢ 4.7 

 ɸʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʨʠʩ.4.6): 

1) ʇ4  h; 

2)   -  ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʝ; 

3)  - const . 

ɿʘʜʘʯʘ 3. ʇʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʩʜʝʣʘʪʴ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʣʦʩʢʦʩʪʴʶ 

ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʧʨʦʝʢʮʠʡ (ʨʠʩ. 4.8).    

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʥʦʚʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʥʫʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʜʥʦʡ 

ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ʕʪʦ ʚʦʟʤʦʞʥʦ, ʝʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʩʦʚʧʘ-

ʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʣʠʥʠʡ ʫʨʦʚʥʷ ʧʣ. ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. ʊʦʛʜʘ 

ʚʩʝ ʣʠʥʠʠ ʫʨʦʚʥʷ ʠʟʦʙʨʘʟʷʪʩʷ ʪʦʯʢʘʤʠ ʥʘ ʥʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ ʠ ʜʘʜʫʪ ʚʳ-
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ʨʦʞʜʝʥʥʫʶ ʚ ʧʨʷʤʫʶ ʧʨʦʝʢʮʠʶ ʧʣʦʩʢʦʩʪʠ.   

 

 

(ɸɺʉ) - ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʇ2  ʇ4  ʇ1 

ʇ4   

h    (h  A) 

ʇ4  h  

 x14  h1 

 

 

 

 

 

x12

ɸ1

ɸ2

B2

C2

12

C1

B1

11

h2s

s

h1

x 1
4

C4

ɸ4

B4

ʅ.ɺ.

S4

 

ʈʠʩʫʥʦʢ 4.8  

 

ʇ4 ( h1) 

 1) ʇ2  ʇ4   

 2)   -  ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦʝ; 

 3)  - const . 

ɽʩʣʠ ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʢ ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʦʥʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʝʡ. ʊ.ʝ., ʝʩʣʠ  x14 h1, ʪʦ ʇ4  ʠʣʠ  ʧʣʦʩʢʦʩʪʴ ʚʳʨʦʞʜʘʝʪʩʷ ʚ 

ʧʨʷʤʫʶ 4 . 

ɿʘʜʘʯʘ 4. ɺʚʝʩʪʠ ʥʦʚʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʪʘʢ, ʯʪʦʙʳ ʧʨʦʝʮʠʨʫʶʱʘʷ 

ʧʣʦʩʢʦʩʪʴ ʩʪʘʣʘ ʙʳ ʧʣʦʩʢʦʩʪʴʶ ʫʨʦʚʥʷ ʚ ʥʦʚʦʡ ʩʠʩʪʝʤʝ ʧʨʦʝʢʮʠʡ (ʧʘʨʘʣʣʝʣʴʥʘ 

ʥʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ) (ʨʠʩ. 4.9). 

ʈʝʰʝʥʠʝ ʵʪʦʡ  ʟʘʜʘʯʠ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʳ ʧʣʦʩʢʠʭ ʬʠʛʫʨ. 

ʅʦʚʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʝʢʮʠʡ ʥʫʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʟʘʜʘʥʥʦʡ ʧʣʦʩ-

ʢʦʩʪʠ. 

(ɸɺʉ) ʇ1 ; ʇ2  ʇ4 ʇ1 

ʊ.ʝ. ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʪʘʢʦʝ: 

ʇ2  ʇ4 ʇ1 , ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʇ4    ʭ14  1 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ:  ɸɺʉ   ɸ4ɺ4ʉ4 

 x12

ɸ1

ɸ2

B2

C2

C1
B1

s

s

x14 C4

ɸ4

B4

ʅ.ɺ.

ä1

 
ʈʠʩʫʥʦʢ 4.9 
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 ɸʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: 

 1)  ʇ4 ... ||  

 2)   -  ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʦʨʪʦʛʦʥʘʣʴʥʦ ʥʦʚʦʡ ʧʣʦʩʢʦʩʪʠ; 

 3)  - const  -  ʩʦʭʨʘʥʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ. 

ɽʩʣʠ ʚʳʧʦʣʥʠʪʴ 1 ʠ 2 ʟʘʜʘʯʠ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʥʘ ʦʜʥʦʤ ʯʝʨʪʝʞʝ,  ʧʨʷʤʘʷ ʦʙ-

ʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʤʦʞʝʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴʩʷ ʚ ʧʨʦʝʮʠʨʫʶʱʫʶ ʧʨʷʤʫʶ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ 3 ʠ 4 ʟʘʜʘʯ ʥʘ ʦʜʥʦʤ ʯʝʨʪʝʞʝ ʧʦʟʚʦʣʷʝʪ ʧʣʦʩ-

ʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʧʣʦʩʢʦʩʪʴ ʫʨʦʚʥʷ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

 

1) ɺ ʯʝʤ ʩʫʪʴ ʩʧʦʩʦʙʘ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ? 

2) ʇʨʠʚʝʜʠʪʝ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. 

3) ɺr ʧʦʣʥʠʪʴ 1 ʠ 2 ʟʘʜʘʯʠ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ, ʯʪʦʙʳ  ʦʪʨʝʟʦʢ ɸɺ ʧʨʷʤʦʡ ʦʙʱʝ-

ʛʦ ʧʦʣʦʞʝʥʠʷ ʩ ʨʠʩʫʥʢʘ 2.1 ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʧʨʦʝʮʠʨʫʶʱʫʶ ʧʨʷʤʫʶ. 

4) ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 3 ʠ 4 ʟʘʜʘʯ ʧʣʦʩʢʦʩʪʴ (ɸɺʉ) ʦʙʱʝʛʦ ʧʦʣʦ-

ʞʝʥʠʷ ʩ ʨʠʩʫʥʢʘ 2.5 ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ ʧʣʦʩʢʦʩʪʴ ʫʨʦʚʥʷ. 
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5 ʄʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ 

ʄʝʪʨʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

1 ʛʨʫʧʧʘ ʟʘʜʘʯ: ʦʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʦʪ ʪʦʯʢʠ ʜʦ ʜʨʫʛʦʡ ʪʦʯʢʠ, ʧʨʤ̫ʦʡ,  

ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ; ʦʪ ʧʨʷʤʦʡ ʜʦ ʜʨʫʛʦʡ ʧʨʷʤʦʡ ʠʣʠ ʧʣʦʩʢʦʩʪʠ; ʦʪ ʧʣʦʩ-

ʢʦʩʪʠ ʜʦ ʧʣʦʩʢʦʩʪʠ.  

2 ʛʨʫʧʧʘ ʟʘʜʘʯ: ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚ ʤʝʞʜʫ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʠʣʠ ʩʢʨʝʱʠʚʘ-

ʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ; ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ; ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ (ʜʚʫʛʨʘʥ-

ʥʳʝ ʫʛʣʳ). 

3 ʛʨʫʧʧʘ ʟʘʜʘʯ: ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ ʠʣʠ ʯʘʩʪʠ ʧʦʚʝʨʭʥʦ-

ʩʪʠ (ʨʘʟʚʝʨʪʢʘ, ʩʝʯʝʥʠʝ). 

ʕʪʠ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʱʝ, ʝʩʣʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ 

ʟʘʥʠʤʘʶʪ ʯʘʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ʇʦʵʪʦʤʫ ʧʨʠ 

ʨʝʰʝʥʠʠ ʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʦʩʦʙʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʯʝʨʪʝʞʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʷ ʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ.  

ɿʘʜʘʯʘ 1. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʪʦʯʢʠ  (ʜʣʠʥʘ ʦʪʨʝʟʢʘ). 

ʈʘʩʩʤʦʪʨʠʤ ʪʨʠ ʩʧʦʩʦʙʘ ʧʦʩʪʨʦʝʥʠʷ ʥʘʪʫʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʦʪʨʝʟʢʘ ʜʣʷ  ʨʝ-

ʰʝʥʠʷ ʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ 1 ʛʨʫʧʧʳ. 

ʘ) ʉ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʪʨʝʫʛʦʣʴʥʠʢʘ (ʨʠʩ. 5.1): 

 

A1B1Bǋ1 = 90  

|B1Bǋ1| = |B2 B12| - |A2A12| 

|ɸɺ|  |ɸ1ɺǋ1|  

 

ɸ12

B1

ɸ2

B2

x12

ɸ1

B12

B1  
ʈʠʩʫʥʦʢ 5.1 

 
ʙ) ɺʨʘʱʝʥʠʝʤ ʦʪʨʝʟʢʘ ʚʦʢʨʫʛ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ (ʨʠʩ. 5.2): 

i  A  

i  ʇ1 - ʦʩʴ ʚʨʘʱʝʥʠʷ 

ɸ1ɺ1 =  R ï ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ ʪ.ɺ 

ɸǋ1ɺǋ 1|| x12 

|ɸɺ| |ɸ2ɺǋ2| 

 

B1

ɸ2

B2

ɸ1=i1
B1

i2

B2

x12

ʅ
.ɺ

.

 
ʈʠʩʫʥʦʢ 5.2 



 

 39 

ʚ) ɿʘʤʝʥʦʡ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ (ʨʠʩ. 5.3): 

 

 

 |ɸɺ|  |ɸ4ɺ4| 

ɸ1

B1

ɸ2

B2

x12

ɸ4

B4

x14

 

 

ʅ.ɺ.

 
ʈʠʩʫʥʦʢ 5.3 

 

 

ɿʘʜʘʯʘ 2. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ ʠʟʤʝʨʷʝʪʩʷ ʦʪʨʝʟʢʦʤ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʘ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʟ ʪʦʯʢʠ ʢ ʧʨʷʤʦʡ. ʆʪʨʝʟʦʢ ʵʪʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʚʠʜʝʥ ʚ 

ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʧʨʦʚʝʜʝʥ ʢ ʧʨʦʝʮʠʨʫʶʱʝʡ ʧʨʷʤʦʡ 

(ʨʠʩ. 5.4). 

 

1) ʇ2  ʇ4  || AB  x14 || A1B1 

2) ʇ1  ʇ5  AB  x45  A4B4 

3) |ʂ505|  |ʂ0|  - ʠʩʢʦʤʦʝ ʨʘʩʩʪʦʥ̫ʠʝ 

(ʂ404 || x45 , ʪ.ʢ. ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʧʨʦ-

ʝʢʮʠʡ ʥʘʡʜʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʷʚʣʷʝʪʩʷ 

ʧʨʷʤʦʡ ʫʨʦʚʥʷ ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʶ) 

 ɸ1

B1

ɸ2

B2

x12

ɸ4

B4

x14

K2

02

s

s

01

04

K4

x 45

A5=B5=05

K1

 

 

K5

ʅ.ɺ.

ʅ.ɺ.

 
ʈʠʩʫʥʦʢ 5.4 
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ɿʘʜʘʯʘ 3. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ ʠʟʤʝʨʷʝʪʩʷ ʦʪʨʝʟʢʦʤ ʧʝʨʧʝʥ-

ʜʠʢʫʣʷʨʘ, ʦʧʫʱʝʥʥʦʛʦ ʠʟ ʪʦʯʢʠ ʥʘ ʧʣʦʩʢʦʩʪʴ. ʆʪʨʝʟʦʢ ʵʪʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʚʠ-

ʜʝʥ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʝʩʣʠ ʧʣʦʩʢʦʩʪʴ ʟʘʥʠʤʘʝʪ ʧʨʦʝʮʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, 

ʪ.ʝ. ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʧʨʷʤʫʶ (ʨʠʩ. 5.5). 

 

1) h  (ABC) 

2) ʇ2  ʇ4 h ; x14 h1 

3) |ʂ404| |ʂ0| - ʠʩʢʦʤʦʝ 

ʨʘʩʩʪʦʷʥʠʝ 

(ʂ101 || x14 ; 02012 04014) 
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ɿʘʜʘʯʘ 4. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ ʠʟʤʝʨʷʝʪʩʷ ʦʪʨʝʟ-

ʢʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʤʝʞʜʫ ʥʠʤʠ. ʕʪʦʪ ʦʪʨʝʟʦʢ ʚʠʜʝʥ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, 

ʝʩʣʠ ʧʨʷʤʳʝ ʧʨʦʝʮʠʨʫʶʱʠʝ, ʪ.ʝ. ʚʳʨʦʞʜʘʁ ʪʩʷ ʚ ʪʦʯʢʫ (ʨʠʩ. 5.6) . 

 

1) ʇ2  ʇ4 || a ; b ʠʣʠ x14 || a1 ; b1 

2) ʇ1  ʇ5 a ; b ʠʣʠ x45 a4 ; b4 

3) |ʂ505 |  |ʂ0|  - ʠʩʢʦʤʦʝ ʨʘʩʩʪʦʷʥʠʝ 

(ʂ404 || x45 ; ʂ4  - ʧʨʦʠʟʚʦʣʴʥʦʝ  

ʧʦʣʦʞʝʥʠʝ ʥʘ ʧʨʷʤʦʡ ʘ) 
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ɿʘʜʘʯʘ 5. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ ʠʟʤʝʨʷʝʪʩʷ ʦʪ-

ʨʝʟʢʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʢʦʛʜʘ ʦʜʥʘ ʠʟ ʧʨʷʤʳʭ ʟʘʥʠʤʘʝʪ ʧʨʦʝʮʠʨʫʶʱʝʝ ʧʦʣʦʞʝ-

ʥʠʝ, ʪ.ʝ. ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʪʦʯʢʫ (a5 ʥʘ ʨʠʩ.5.7) 

 

 

 
ʘ ʠ b - ʩʢʨʝʱʠʚʘʶʱʠʝʩʷ  

ʧʨʷʤʳʝ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

 

1) ʇ2  ʇ4 || a  ʠʣʠ x14 || a1  

2) ʇ1  ʇ5 a  ʠʣʠ x45 a4  

3) |ʂ505 |  |ʂ0|  - ʠʩʢʦʤʦʝ ʨʘʩʩʪʦʷʥʠʝ 

ʂ505 b5 

ʂ404 || x45 
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ɿʘʜʘʯʘ 6. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʧʨʷʤʦʡ ʜʦ ʧʘʨʘʣʣʝʣʴʥʦʡ ʝʡ ʧʣʦʩʢʦʩʪʠ ʠʟʤʝʨʷʝʪ-

ʩʷ ʦʪʨʝʟʢʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ, ʦʧʫʱʝʥʥʦʛʦ ʠʟ ʣʶʙʦʡ ʪʦʯʢʠ ʧʨʷʤʦʡ ʥʘ ʧʣʦʩʢʦʩʪʴ. 

ʕʪʠ ʦʪʨʝʟʢʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʚʠʜʥʳ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, ʢʦʛʜʘ ʧʣʦʩʢʦʩʪʴ  

ʟʘʥʠʤʘʝʪ ʧʨʦʝʮʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʪ.ʝ. ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʧʨʷʤʫʶ. ɺʟʷʪʴ ʥʘ ʟʘʜʘʥ-

ʥʦʡ ʧʨʷʤʦʡ ʣʶʙʫʶ ʪʦʯʢʫ ʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʩʪʦʷʥʠʷ ʦʪ 

ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨ-

ʪʝʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʟʥʘʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ: ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ʚ 

ʧʣʦʩʢʦʩʪʠ ʝʩʪʴ ʧʨʷʤʘʷ, ʧʘʨʘʣʣʝʣʴʥʘʷ ʜʘʥʥʦʡ. 

ɿʘʜʘʯʘ 7. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʠʟʤʝʨʷʝʪʩʷ ʦʪ-

ʨʝʟʢʦʤ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ ʤʝʞʜʫ ʥʠʤʠ. ʕʪʦʪ ʦʪʨʝʟʦʢ ʚʠʜʝʥ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ, 

ʝʩʣʠ ʧʣʦʩʢʦʩʪʠ ʟʘʥʠʤʘʶʪ ʧʨʦʝʮʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʪ.ʝ. ʚʳʨʦʞʜʘʶʪʩʷ ʚ ʧʨʷʤʳʝ 

(ʪ.ʝ. ʚ ʩʚʦʠ ʩʣʝʜʳ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʥʘ  ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʟʚʝʩʪʥʳʡ ʧʨʠʟʥʘʢ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʧʣʦʩʢʦʩʪʝʡ: ʝʩʣʠ ʜʚʝ ʧʝʨʝʩʝʢʘ-

ʶʱʠʝʩʷ ʧʨʷʤʳʝ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ ʜʚʫʤ ʧʝʨʝʩʝʢʘʶʱʠʤʩʷ ʧʨʷʤʳʤ 

ʜʨʫʛʦʡ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʪʘʢʠʝ ʧʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ. 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʟʘʤʝʥʦʡ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ (ʨʝʰʝʥʠʝʤ 3 ʟʘʜʘʯʠ ʩʧʦʩʦʙʘ): ʧʣ. ʇ2 ʟʘʤʝʥʷ-

ʝʪʩʷ ʥʘ ʧʣ. ʇ4 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʧʘʨʘʣʣʝʣʴʥʳʤ ʧʣʦʩʢʦʩʪʷʤ. ʅʦʚʘʷ ʦʩʴ ʯʝʨʪʝʞʘ 

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʧʨʦʝʢʮʠʷʤ ʛʦʨʠʟʦʥʪʘʣʝʡ ʟʘʜʘʥ-

ʥʳʭ ʧʣʦʩʢʦʩʪʝʡ.  ʀʩʢʦʤʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʨʝʟʢʦʤ ʤʝʞʜʫ ʩʣʝʜʘʤʠ 

ʧʣʦʩʢʦʩʪʝʡ ʥʘ ʥʦʚʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ.    
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ɿʘʜʘʯʘ 8. ʀʩʪʠʥʥʘʷ ʚʝʣʠʯʠʥʘ ʧʣʦʩʢʠʭ ʫʛʣʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ ʟʘʤʝ-

ʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʜʣʷ ʯʝʛʦ ʧʣʦʩʢʦʩʪʴ ʫʛʣʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʧʣʦʩʢʦʩʪʴ 

ʫʨʦʚʥʷ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʰʘʶʪʩʷ 3 ʠ 4 ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ 

ʧʨʦʝʢʮʠʡ.  

ɿʘʜʘʯʘ 9. ɺʝʣʠʯʠʥʘ ʫʛʣʘ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ ʦʧʨʝʜʝʣʷ-

ʝʪʩʷ, ʢʘʢ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʝʨʝʩʝʢʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʜʘʥʥʳʤ 

ʧʨʷʤʳʤ.  

ɿʘʜʘʯʘ 10. ɺʝʣʠʯʠʥʘ ʜʚʫʛʨʘʥʥʦʛʦ ʫʛʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʫʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ 

ʧʨʦʝʮʠʨʫʶʱʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʢʦʛʜʘ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ - ʨʝʙʨʦ ʜʚʫʛʨʘʥ-

ʥʦʛʦ ʫʛʣʘ ʟʘʥʠʤʘʝʪ ʧʨʦʝʮʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ, ʪ.ʝ. ʚʳʨʦʞʜʘʝʪʩʷ ʚ ʪʦʯʢʫ (ʨʠʩ.5.8ʘ). 
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ɽʩʣʠ ʨʝʙʨʦ ʥʝ ʟʘʜʘʥʦ, ʪʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʦʣ ʤʝʞʜʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʘʤʠ, ʧʨʦ-

ʚʝʜʝʥʥʳʤʠ ʢ ʜʘʥʥʳʤ ʧʣʦʩʢʦʩʪʷʤ ʠʟ ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɺ ʧʣʦʩʢʦ-

ʩʪʠ ʵʪʠʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʦʚ ʧʦʣʫʯʘʝʤ ʜʚʘ ʫʛʣʘ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʳ ʣʠ-

ʥʝʡʥʳʤ ʫʛʣʘʤ ʜʚʫʭ ʩʤʝʞʥʳʭ ʜʚʫʛʨʘʥʥʳʭ ʫʛʣʦʚ (ʨʠʩ.5.8ʙ). 

ɿʘʜʘʯʘ 11. ɺʝʣʠʯʠʥʘ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʦʤ  ʟʘʤʝʥʳ 

ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 3 ʠ 4 ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ. ʇʣʦʩ-

ʢʦʩʪʴ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʧʨʦʝʮʠʨʫʶʱʫʶ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʝʡ 

ʧʨʦʝʢʮʠʡ, ʘ ʟʘʪʝʤ ʚ ʧʣʦʩʢʦʩʪʴ ʫʨʦʚʥʷ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

1) ʆʧʠʰʠʪʝ ʚʩʝ ʛʨʫʧʧʳ ʤʝʪʨʠʯʝʩʢʠʭ ʟʘʜʘʯ. 

2) ʆʧʠʰʠʪʝ ʘʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʪʝʞʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡh ʝʛʦ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʩʢʨʝʱʠʚʘʶʱʠʤʠʩʷ ʧʨʷʤʳʤʠ ʦʙɦ ʝʛʦ ʧʦʣʦʞʝʥʠʷ. 

3) ʆʧʠʰʠʪʝ ʘʣʛʦʨʠʪʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʝʨʪʝʞʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ (ʠʟʤʝʨʝʥʠʷ) 

ʫʛʣʦʚ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʟʘʥʠʤʘʶʱʝʛʦ ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ. 
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6 ʇʦʟʠʮʠʦʥʥʳʝ ʟʘʜʘʯʠ 

6.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ 

ʇʦʟʠʮʠʦʥʥʳʝ ʟʘʜʘʯʠ ʚ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʚʷʟʘʥʳ ʩ ʨʝʰʝʥʠʝʤ ʥʘ 

ʢʦʤʧʣʝʢʩʥʦʤ ʯʝʨʪʝʞʝ ʚʦʧʨʦʩʦʚ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢ-

ʪʦʚ:  ʟʘʜʘʯʠ ʥʘ  ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʠ  ʟʘʜʘʯʠ ʥʘ ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ. 

ɿʘʜʘʯʠ ʥʘ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʨʝʰʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʡ ʯʘʩʪʠ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʝʢ  ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɿʘʜʘʯʠ ʥʘ ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: 1, 3 ʠ 4 

ʛʨʫʧʧʳ - ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʧʣʦʩʢʦʩʪʝʡ ʠ  2 ʛʨʫʧʧʘ - ʧʝʨʝʩʝʯʝ-

ʥʠʝ ʧʨʷʤʦʡ ʠ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʣʦʩʢʦʩʪʠ) (ʨʠʩ. 6.1.). 

ʈʝʰʝʥʠʝ ʚʩʝʭ ʟʘʜʘʯ ʥʘʯʠʥʘʝʪʩʷ ʩ ʘʥʘʣʠʟʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ.  

ɺʦʟʤʦʞʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ ʩʦʯʝʪʘʥʠʷ ʵʣʝʤʝʥʪʦʚ: 

ɸ - ʦʙʘ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʦʙʲʝʢʪʘ ʟʘʥʠʤʘʶʪ ʧʨʦʝʮʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ; 

ɺ - ʦʜʠʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʧʨʦʝʮʠʨʫʶʱʠʡ, ʘ ʚʪʦʨʦʡ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ; 

ʉ - ʦʙʘ  ʦʙʲʝʢʪʘ ʟʘʥʠʤʘʶʪ ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ.   

ɼʣʷ ʚʘʨʠʘʥʪʘ ɸ - ʥʘ ʯʝʨʪʝʞʝ ʠʤʝʶʪʩʷ ʦʙʝ ʧʨʦʝʢʮʠʠ ʠʩʢʦʤʦʛʦ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʛʦ ʦʙʲʝʢʪʘ. 

ɼʣʷ ʚʘʨʠʘʥʪʘ ɺ - ʥʘ ʯʝʨʪʝʞʝ ʠʤʝʝʪʩʷ ʦʜʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʦʝʢʮʠʷ ʠʩʢʦ-

ʤʦʛʦ  ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ, ʘ ʚʪʦʨʘʷ  ʧʨʦʝʢʮʠʷ ʠʱʝʪʩʷ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʠʩʢʦʤʦʛʦ ʵʣʝʤʝʥʪʘ  ʠʩʭʦʜʥʦʤʫ ʦʙʲʝʢʪʫ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʟʘʜʘʯʠ. 

ɼʣʷ ʚʘʨʠʘʥʪʘ ʉ - ʝʩʣʠ ʚʦʟʤʦʞʥʦ, ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʧʝ-

ʨʝʡʪʠ ʢ ʚʘʨʠʘʥʪʫ ɺ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʟʘʜʘʯʠ ʨʝʰʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

1) ɺʚʦʜʠʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ (ʦʜʥʘ, ʜʚʝ 

ʠʣʠ ʥʝʩʢʦʣʴʢʦ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʷ ʟʘʜʘʯ). 

2) ʅʘʭʦʜʷʪʩʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʦʚʝʨʭʥʦ-

ʩʪʠ ʩ ʢʘʞʜʳʤ ʠʟ ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

3) ʅʘʭʦʜʷʪʩʷ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʣʠʥʠʡ. 

4) ʆʧʨʝʜʝʣʷʝʪʩʷ ʚʠʜʠʤʦʩʪʴ. 
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ʇʦʟʠʮʠʦʥʥrʝ ʟʘʜʘʯʠ ʥʘ ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ

1, 3, 4 ʛʨʫʧʧr

ä1 Æ ä2 = m

2 ʛʨʫʧʧa

ʘ Æ ä = {M}

A

ä1 ̂ 

ä 2^

B

ä1 ̂ 

ä 2^

C

ä1 ̂ 

ä 2^

A

a  ̂

ä ̂

B

a ̂ 

ä ̂ 

C

a   ̂

ä ̂

1) ɻ1, ɻ2, é ɻn é

2) ɻn
Æ ä1 = ʘn

     ɻn
Æ ä2 = bn

3)  ʘn
Æbn = {Mn}

    {Mn}Ë m

1) ɻ È a
2) ɻÆ ä = l

3) l Æ ʘ = {M}
   

 

ʟʘʤʝʥʦʡ ʧʣ. ʧʨ. ʟʘʤʝʥʦʡ ʧʣ. ʧʨ.

ɺʘʨʠʘʥʪr :

ɸʣʛʦʨʠʪʤr  

ʨʝhʝʥʠ̫ 

ʚʘʨʠʘʥʪʘ ʉ:

  

ʈʠʩʫʥʦʢ 6.1 ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ ʥʘ ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ 

 

6.2 ɺʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ  (1 ʛʨʫʧʧʘ ʧʦʟʠʮʠʦʥʥʳʭ  

ʟʘʜʘʯ) 

ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʜʚʝ 

ʪʦʯʢʠ ʵʪʦʡ ʣʠʥʠʠ: 
1

 
2 

 m (1;2) 

 

ɺʘʨʠʘʥʪ ɸ. ʆʙʝ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʮʠʨʫʶʱʠʝ (ʨʠʩ.6.2) 

ʘ)  
1

1               ʠʣʠ                   ʙ) 
1

1 

     
2

1                                             
2

2 

ʊ.ʢ. m
1
 ʠ 

2
, ʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ- ʧʝʨʝʩʝʯʝʥʠʝ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ:  

1
1  

2
1  m1: ʜʣʷ ʩʣʫʯʘʷ (ʘ) m 1, ʝʩʣʠ ʧʣʦʩʢʦʩʪʠ ʥʝ ʧʘʨʘʣʣʝʣʴʥʳ; ʜʣʷ ʩʣʫ-

ʯʘʷ (ʙ) m1  
1
1 , m2  

2
2  
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ʭ12

m1

m2

ä1
1

ä
1
2

 

 

ʭ12

ä2=m2
2

ä1=m1

1

 

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 6.2 

 

ɺʘʨʠʘʥʪ ɺ. ʆʜʥʘ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʮʠʨʫʶʱʘʷ 

ɽʩʣʠ ʦʜʥʘ ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʟʘʥʠʤʘʝʪ ʯʘʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʪʦ ʝʝ ʚʳʨʦʞʜʝʥʥʘʷ ʚ 

ʧʨʷʤʫʶ ʧʨʦʝʢʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʠ ʧʨʦʝʢʮʠʶ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʣʦʩʢʦʩʪʝʡ 

(ʨʠʩ. 6.3). 

 
1

2 
2
(a||b) - ʧʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

1
 

2
 m (1;2) 

m  
1
, 2  m2  

1
2  

ʥʦ m  
2
, ʩʣʝʜʦʚʘʪʝʣʴʥʦ: 

m  a  (1), m b  (2) ʠʣʠ 

m2 a2  (12); m2 b2  (22)  m2(12;22), ʘ 

m1(11;21) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʭ12

a2

a1

22

b2

m1
b1

12

11
21

ä
2

1

ä2=m2

1

 

ʈʠʩʫʥʦʢ 6.3 

 

ɺʘʨʠʘʥʪ C. ʆʙʝ ʧʣʦʩʢʦʩʪʠ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ  

ɼʣʷ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʳ ʜʚʘ ʧʫʪʠ ʨʝʰʝʥʠʷ: ʧʦ ʦʙʱʝʤʫ ʘʣʛʦʨʠʪʤʫ 

ʠʣʠ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ɿʘʜʘʯʘ ʩʣʠʰʢʦʤ ʧʨʦʩʪʘ ʜʣʷ ʨʝʰʝʥʠʷ ʛʨʦ-

ʤʦʟʜʢʠʤ ʤʝʪʦʜʦʤ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʧʦʵʪʦʤʫ ʨʝʰʘʝʤ ʧʦ ʦʙʱʝʤʫ ʘʣʛʦʨʠʪ-

ʤʫ. 

1) ɺʚʦʜʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʩʝʢʫʱʫʶ ʧʣʦʩʢʦʩʪʴ ɻ
1
. ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʣʦʩ-

ʢʦʩʪʠ ʚʩʝʛʜʘ ʚʚʦʜʷʪʩʷ ʧʨʦʝʮʠʨʫʶʱʠʤʠ: ɻ
1

2 (ʠʣʠ 1). 

2) ʅʘʭʦʜʠʤ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ɻ
1
 ʩ 

1
 ʠ 

2
; ɻ

1
  

1
 n

1
; ɻ

1
  

2
  k

1
. 

(ʕʪʦ ʛʨʫʧʧʘ ʟʘʜʘʯ ʚʘʨʠʘʥʪʘ ɺ ʨʘʩʩʤʦʪʨʝʥʘ ʚʳʰʝ).   

3) ʪ.ʢ. n
1
 ʠ k

1
 ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ɻ

1
, ʪʦ n

1
  k

1
  M

1
  - ʪʦʯʢʘ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʧʣʦʩʢʦʩʪʝʡ 
1
 ʠ 

2
. 

ɸʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʧʦʚʪʦʨʷʝʪʩʷ: ʚʚʦʜʷ ʚʪʦʨʫʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʩʝʢʫʱʫʶ 

ʧʣʦʩʢʦʩʪʴ ɻ
2
  ʥʘʭʦʜʠʤ ʪʦʯʢʫ ʄ

2
.  

1
  

2
  m (ʄ

1
; ʄ

2
). 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (ʨʠʩ. 6.4). 
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1
 (a || b) ï ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

2
 (c || d) ï ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

1) ɻ
1

2  

2) ɻ
1 1

  n
1
        

    ɻ
1 2

  k
1
 

3) n
1
  k

1
  M

1
 

     M
1

m  

1) ɻ
2

 

2) ɻ
2 1 

 n
2 

    ɻ
2 2 

 k
2 

3) n
2

k
2
  M

2
 

     M
2

m 

ʭ12

a1

b1

a2 b2

c1

d1

c2
d2

M2

M2

M1

M1

k1
k1

n1

n12

1

1

2

2
1

1

2
ɻ2=n2=k2

ɻ2=n2=k2

2 2 2

1 1 1

 
ʈʠʩʫʥʦʢ 6.4 

 

6.3 ɺʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ  ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ  

(2 ʛʨʫʧʧʘ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ) 

ʘ    ʄ 

ɺʘʨʠʘʥʪ ɸ. ʇʨʷʤʘʷ ʠ ʧʣʦʩʢʦʩʪʴ ʷʚʣʷʶʪʩʷ ʧʨʦʝʮʠʨʫʶʱʠʤʠ (ʨʠʩ. 6.5). 

ʘ  1  

  2 

ʄ  ʘ;  ʘ 1; ʄ1  ʘ1; 

ʄ  ; 2 ; ʄ2  ʘ2 2 

 
ʭ12

a1=M1

a2

ä2

M2

 
ʈʠʩʫʥʦʢ 6.5 
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ɺʘʨʠʘʥʪ ɺ-1. ʇʨʷʤʘʷ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ  

ʧʨʦʝʮʠʨʫʶɦ ʝʡ ʧʣʦʩʢʦʩʪʴʶ (ʨʠʩ. 6.6). 

ʘ ï ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ;  

  1  

ʘ  = ʄ 

ʄ ʘ, ʄ , 1  ʄ1  ʘ1 1; 

ʄ ʘ  ʄ2 ʘ2 

 
ʭ12

M1

a2

M2

a1

ä1

 
ʈʠʩʫʥʦʢ 6.6 

 

ɺʘʨʠʘʥʪ ɺ-2. ʇʨʦʝʮʠʨʫʶʱʘʷ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʧʣʦʩʢʦʩʪʴʶ  
ʦʙɦ ʝʛʦ ʧʦʣʦʞʝʥʠʷ (ʨʠʩ. 6.7). 

ʘ  1; 

 (ʩ || d) ï ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʄ  ʘ ; ʄ1 = ʘ1  

ʄ   , ʧʦʵʪʦʤʫ  

ʯʝʨʝʟ ʪ. ʄ ʧʨʦʚʦʜʠʤ ʧʨʦʠʟʚʦʣʴʥʫʶ ʧʨʷʤʫʶ l  ʚ 

ʧʣʦʩʢʦʩʪʠ     

11 = l1  ʩ1; 21= l1  d1  

M1  l1(11,21) ; l   

l(1;2)  M1  l1(11;21); 

ʄ2  l2(12,22)  ʠʣʠ  

l2  a2 = ʄ2  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʠʤʦʩʪʠ ʥʘ 2 ʨʘʩʩʤʦʪʨʠʤ 

ʢʦʥʢʫʨʠʨʫʶʱʠʝ ʪʦʯʢʠ 3  ʩ ʠ 4  ʘ. ʊ.ʢ. ʪʦʯʢʘ 3 

ʢ ʥʘʤ ʙʣʠʞʝ ʥʘ ʧʣʦʩʢʦʩʪʠ 2 ʤʳ ʚʠʜʠʤ ʝʝ.    

 

        ʈʠʩʫʥʦʢ 6.7 

 

ɺʘʨʠʘʥʪ ʉ. ʇʨʷʤʘʷ ʠ ʧʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ 

ʅʝ ʨʘʮʠʦʥʘʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʤʝʥʫ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ɿʘʜʘʯʘ ʨʝʰʘʝʪʩʷ 

ʧʦ ʦʙʱʝʤʫ ʘʣʛʦʨʠʪʤʫ: 

1) ɺʚʦʜʠʤ ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʩʝʢʫʱʫʶ ʧʣʦʩʢʦʩʪʴ ɻ ʯʝʨʝʟ ʧʨʷʤʫʶ ʘ. ɺʩʧʦʤʦ-

ʛʘʪʝʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʚʩʝʛʜʘ ʚʚʦʜʠʪʩʷ ʧʨʦʝʮʠʨʫʶʱʝʡ: ɻ 1 (ʠʣʠ 2) ʠ ʦʙʷʟʘʪʝʣʴʥʦ 

ɻ  ʘ. 

2) ʅʘʭʦʜʠʤ ʣʠʥʠʶ ʧʝʨʝʩʝʯʝʥʠʷ ɻ ʩ  : ɻ    l (1;2). 

ʕʪʦ 1 ʛʨʫʧʧʘ ʟʘʜʘʯ ʚʘʨʠʘʥʪʘ ɺ ʨʘʩʩʤʦʪʨʝʥʘ ʚʳʰʝ.   

3) l (1;2) ʠ ʧʨʷʤʘʷ ʘ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ɻ; l  ʘ  M  - ʠʩʢʦʤʘʷ ʪʦʯʢʘ 

ʧʝʨʝʩʝʯʝʥʠʷ  ʧʨʷʤʦʡ ʘ ʠ ʧʣʦʩʢʦʩʪʠ . 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʜʘʯʫ (ʨʠʩ. 6.8). 
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ʘ ï ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ; 

 (c || d) ï ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. 

ʘ    ʄ 

1) ɻ 2  ʠ   ʘ  

2) ɻ   l (1,2)  

1  ɻ  c 

2  ɻ  d 

3) l  ʘ  M  (l1 ʘ1  M1 ; ʄ2  ʘ2) 

4) ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʠʤʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʥʢʫ-

ʨʠʨʫʶʱʠʝ ʪʦʯʢʠ ʧʨʷʤʦʡ ʘ ʠ c ʠʣʠ 

d.   

       

ʈʠʩʫʥʦʢ 6.8 

6.4 ɺʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʠ ʧʦʚʝʨʭʥʦʩʪʠ (3 ʛʨʫʧʧʘ ʧʦʟʠʮʠʦʥ-

ʥʳʭ ʟʘʜʘʯ) 

ɺ ʩʝʯʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʩʢʦʩʪʴʶ ʧʦʣʫʯʘʝʪʩʷ ʧʣʦʩʢʘʷ ʬʠʛʫʨʘ, ʢʦʪʦʨʫʶ 

ʩʪʨʦʷʪ ʧʦ ʪʦʯʢʘʤ. ʇʨʠ ʵʪʦʤ ʥʘʯʠʥʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ʩ ʦʧʦʨʥʳʭ ʪʦʯʝʢ - ʪʦʯʝʢ, ʣʝʞʘ-

ʱʠʭ ʥʘ ʣʠʥʠʷʭ ʢʦʥʪʫʨʘ, ʨʝʙʨʘʭ ʠ ʣʠʥʠʷʭ ʦʩʥʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ.  

ɽʩʣʠ ʧʨʦʝʢʮʠʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʤʠ ʪʦʯʢʘʤʠ ʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʣʥʦ-

ʩʪʴʶ, ʪʦ ʩʪʨʦʷʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ. ʏʝʨʪʝʞ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʟʘʤʝʥʦʡ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʪʘʢ, ʯʪʦʙʳ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʩʪʘʣʘ 

ʧʨʦʝʮʠʨʫʶʱʝʡ. 

ʇʦʵʪʦʤʫ ʥʘʯʥʝʤ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩʣʫʯʘʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʣʦʩʢʦ-

ʩʪʠ ʯʘʩʪʥʦʛʦ ʧʦʣʦʞʝʥʠʷ.  

ɺʘʨʠʘʥʪ ɸ-1. ʇʣʦʩʢʦʩʪʴ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʧʨʦʝʮʠʨʫʶʱʠʤʠ ʢ 

ʨʘʟʥʳʤ ʧʣʦʩʢʦʩʪʷʤ ʧʨʦʝʢʮʠʡ(ʨʠʩ. 6.9).  

 

 
1

2 ; 
2

1  - ʧʨʠʟʤʘ  
1
  

2
  m ; 

1
2   m2 = 

1
2  

1  l  
1
  

2  k  
1
  

3  p  
1 

m2  (122232) 

m1  (112131) = 
2
1
 

 

 
ɸ1= l1=11

B1=k1=21

C1=p1=31

ɸ2 B2 C2ʭ12

12

22

32

l2 k2 p2

ä2 = m21

ä2 
2

 m1=ä1 
2
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ɺʘʨʠʘʥʪ ɸ-2. ʇʣʦʩʢʦʩʪʴ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʷʚʣʷʶʪʩʷ ʧʨʦʝʮʠʨʫʶʱʠʤʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʧʨʦʝʢʮʠʡ(ʨʠʩ. 6.10).  

 
1
 - ʧʣʦʩʢʦʩʪʴ                           

2
 - ʧʦʚʝʨʭʥʦʩʪʴ 

1
  

2
  m 

1
 1  

2
 1 - ʮʠʣʠʥʜʨ 

1
  

2
 a,b  

 

a1

k2
ʭ12

a2 b2

b1

ä1 

1

k1
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ɺʘʨʠʘʥʪ ɺ-1. ʇʣʦʩʢʦʩʪʴ ʧʨʦʝʮʠʨʫʶʱʘʷ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʧʦʚʝʨʭʥʦʩʪʴʶ 

ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ (ʨʠʩ. 6.11). 

 
1

2 ; 
2
 - ʧʠʨʘʤʠʜʘ 

1
 

2
  m  

1  
1
  (SA)    

2  
1
  (SB) 

3  
1
  (SC) 

m2  (122232) 

m1   (112131) -  

ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ m  

ʧʦʚʝʨʭʥʦʩʪʠ 
2
 - ʧʠʨʘʤʠʜʳ 
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ɺʘʨʠʘʥʪ ɺ-2. ʇʣʦʩʢʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʧʨʦʝʮʠʨʫʶ-

ʱʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʨʠʩ. 6.12).  

 
1
 (f  h) ï ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ. 

2
 1 - ʧʨʠʟʤʘ 

1
  

2
  m (1;2;3) 

1  l  
1
 ;  l1   11 

2  k  
1
 ;  k1  21 

3  p  
1
 ;  p1  31  

m1   (112131). 

ʊʦʯʢʠ ʩʝʯʝʥʠʷ 1,2,3 

ʥʘʭʦʜʷʪʩʷ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ  

ʧʣʦʩʢʦʩʪʠ (f h). 

11  hǋ1 ; hǋ    

hǋ1  h1 ; 12  hǋ2 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ  

ʬʨʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪ.2 ʠ 3 

m2  (12;22;32), m  1;2;3  

B1=k1=21

C1=p1=31

ɸ2 B2 C2ʭ12

12

22

32
l2 k2 p2 f2

f1

h2

h2

h1
h1

h2

h2

ɸ1= l1=11

h1

h1
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ɺʘʨʠʘʥʪ ʉ.  ʇʣʦʩʢʦʩʪʴ ʠ ʧʦʚʝʨʭʥʦʩʪʴ ʦʙʱʝʛʦ ʧʦʣʦʞʝʥʠʷ (ʨʠʩ. 6.13). 

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʟʘʤʝʥʦʡ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ ʧʨʠʚʝʩʪʠ ʢ ʚʘʨʠʘʥʪʫ ɺ-1 
 

1
 (f  h); 

2
 - ʧʠʨʘʤʠʜʘ; 
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2
  m(1;2;3) 

2 4
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x14 h1
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1  
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2  
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3  
1
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;  m1(11,21,31) ʠ  

m2(12,22,32) 
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ʈʘʩʩʤʦʪʨʠʤ ʨʝʰʝʥʠʝ ʵʪʦʡ ʞʝ ʟʘʜʘʯʠ ʧʦ ʦʙʱʝʤʫ ʘʣʛʦʨʠʪʤʫ. ɺʚʦʜʠʤ ʚʩʧʦʤʦ-

ʛʘʪʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʯʝʨʝʟ ʨʝʙʨʘ ʧʠʨʘʤʠʜʳ (ʨʠʩ. 6.14).  

 

1) ɻ
1

SA ;
 1

2 

2) 
1 1

  a ; (
1
2  a2)  

a2 f2 ;  a2 h2 

3) a  (SA)  1 

(a1 S1A1) 

ɺʚʦʜʠʤ ʧʣ. ɻ
2
  

1) ɻ
2 

SB; ɻ
2

2   

2) ɻ
2 

 
1
  b ; (

2
2  b2) 

b2 f2 ;  b2 h2 

3) b  (SB) 2 ; (b1 S1B1) 

ɺʚʦʜʠʤ ʧʣ. ɻ
3
 ʯʝʨʝʟ  

ʨʝʙʨʦ SC ʠ ʧʦʚʪʦʨʷʝʤ  

ʘʣʛʦʨʠʪʤ, ʥʘʭʦʜʠʤ ʪ.3. 

 

 
ʈʠʩʫʥʦʢ 6.14 

 

ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ  ʢʨʠʚʦʣʠʥʝʡʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʨʘɦ ʝʥʠʷ 

ʧʣʦʩʢʦʩʪʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʚʚʦʜʷʪʩʷ ʯʝʨʝʟ ʦʙʨʘʟʫʶʱʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʠʣʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʅʘʡʜʝʥʥʳʝ ʪʦʯʢʠ ʩʦʝʜʠʥʷʶʪʩʷ ʧʦ ʣʝʢʘʣʫ. 

ɺ ʩʝʯʝʥʠʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʧʣʦʩʢʦʩʪʴʶ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʣʠʥʠʠ: 

-  ʦʢʨʫʞʥʦʩʪʴ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ ʚʨʘʱʝʥʠʷ ʮʠ-

ʣʠʥʜʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; 

-  ʵʣʣʠʧʩ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʥʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ  ʠ ʥʝ ʧʘʨʘʣʣʝʣʴʥʘ 

ʦʩʠ ʚʨʘʱʝʥʠʷ; 

-  ʜʚʝ ʦʙʨʘʟʫʶʱʠʝ ʧʨʷʤʳʝ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ʚʨʘ-

ʱʝʥʠʷ. 

ɺ ʩʝʯʝʥʠʠ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʧʣʦʩʢʦʩʪʴʶ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫ-

ʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʣʠʥʠʠ: 

-  ʦʢʨʫʞʥʦʩʪʴ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ ʚʨʘʱʝʥʠʷ; 

-  ʵʣʣʠʧʩ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪ ʚʩʝ ʦʙʨʘʟʫʶʱʠʝ; 

-  ʧʘʨʘʙʦʣʘ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʪʦʣʴʢʦ ʦʜʥʦʡ ʦʙʨʘʟʫʶ-

ʱʝʡ; 

-  ʛʠʧʝʨʙʦʣʘ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʜʚʫʤ ʦʙʨʘʟʫʶɦ ʠʤ; 

-  ʜʚʝ ʦʙʨʘʟʫʶʱʠʝ ʧʨʷʤʳʝ, ʝʩʣʠ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʚʝʨʰʠʥʫ. 

ɺ ʩʝʯʝʥʠʠ ʩʬʝʨʳ ʧʣʦʩʢʦʩʪʴʶ ʚʩʝʛʜʘ ʧʦʣʫʯʘʝʪʩʷ ʦʢʨʫʞʥʦʩʪʴ. 
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6.5 ɺʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ (4 ʛʨʫʧʧʘ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ) 

ʇʨʠ ʨʝʰʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ 

ʧʣʦʩʢʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ (ʨʠʩ.6.15). 

ʃʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʦʙʱʝʤ ʚʠʜʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʢʨʠʚʫʶ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʨʘʩʧʘʜʘʪʴʩʷ. ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ  ʤʥʦʛʦ-

ʛʨʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʣʫʯʘʝʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʣʦʤʘʥʘʷ ʣʠ-

ʥʠʷ.  

ʆʙʳʯʥʦ ʣʠʥʠʶ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʪʨʦʷʪ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʦʯ-

ʢʘʤ. ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʶʪ ʦʧʦʨʥʳʝ ʪʦʯʢʠ ʚ ʧʝʨʝʩʝʯʝʥʠʠ ʣʠʥʠʡ ʦʯʝʨʢʦʚ ʧʦʚʝʨʭʥʦ-

ʩʪʝʡ. ʆʧʦʨʥʳʝ ʪʦʯʢʠ ʧʦʟʚʦʣʷʶʪ ʚʠʜʝʪʴ, ʚ ʢʘʢʠʭ ʧʨʝʜʝʣʘʭ ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʦʝʢʮʠʠ 

ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʛʜʝ ʤʝʞʜʫ ʥʠʤʠ ʠʤʝʝʪ ʩʤʳʩʣ ʦʧʨʝʜʝʣʷʪʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʪʦʯʢʠ.  

ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʦʝʢʮʠʠ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʬʠʛʫʨ ʚʩʝ-

ʛʜʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʣʦʱʘʜʠ ʥʘʣʦʞʝʥʠʷ ʦʜʥʦʠʤʝʥʥʳʭ ʧʨʦʝʢʮʠʡ ʦʯʝʨ-

ʢʦʚʳʭ ʣʠʥʠʡ ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʆʙʱʠʤ ʩʧʦʩʦʙʦʤ ʧʦʩʪʨʦʝʥʠʷ ʪʦʯʝʢ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʦʚʝʨʭʥʦʩʪʝʡ 

ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ ʧʣʦʩʢʦʩʪʝʡ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺʩʧʦʤʦ-

ʛʘʪʝʣʴʥʘʷ ʧʣʦʩʢʦʩʪʴ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʨʝʩʝʢʘʝʪ ʜʘʥʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʛʨʘʬʠʯʝ-

ʩʢʠ ʧʨʦʩʪʳʤ ʣʠʥʠʷʤ.  

ɺ ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʠʭ ʣʠʥʠʡ ʧʦʣʫʯʘʶʪʩʷ ʪʦʯʢʠ, ʧʨʠʥʘʜʣʝʞʘʱʠʝ ʦʙʝʠʤ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤ, ʪ.ʝ. ʪʦʯʢʠ ʠʭ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʩʬʝʨʳ. (ʂʦʥ-

ʮʝʥʪʨʠʯʝʩʢʠʤʠ ʥʘʟʳʚʘʶʪʩʷ ʩʬʝʨʳ, ʠʤʝʶʱʠʝ ʦʙʱʠʡ ʮʝʥʪʨ ʠ ʨʘʟʣʠʯʥʳʝ ʨʘʜʠʫʩʳ). 

ʈʝʰʝʥʠʝ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ ʦʩʥʦʚʘʥʦ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝ-

ʢʫʱʠʭ ʧʣʦʩʢʦʩʪʝʡ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʚʳʙʠʨʘʪʴ ʠ ʨʘʩʧʦʣʘʛʘʪʴ ʪʘʢ, 

ʯʪʦʙʳ ʚʳʧʦʣʥʣ̫ʦʩʴ ʜʚʘ ʫʩʣʦʚʠʷ: 

1) ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʟʘʜʘʥ-

ʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʦʣʞʥʳ ʠʤʝʪʴ  ʚʠʜ ʧʨʷʤʳʭ ʣʠʥʠʡ ʣʠʙʦ ʦʢʨʫʞʥʦʩʪʝʡ; 

2)  ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʩʧʦʣʘʛʘʪʴ ʪʘʢ, ʯʪʦʙʳ 

ʧʨʦʝʢʮʠʠ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʙʳʣʠ ʦʪʨʝʟʢʘʤʠ, ʧʨʷʤʳʤʠ  ʣʠʙʦ ʦʢʨʫʞʥʦʩʪʷʤʠ, ʜʫ-

ʛʘʤʠ ʦʢʨʫʞʥʦʩʪʝʡ. 

 ʈʘʩʩʤʦʪʨʠʤ ʦʙʱʠʡ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ: 

1) ɻ 
i
 - ʚʩʧʦʤʦʛʘʪʝʣʴʥʘʷ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ, i 1,2,3...n;  

2) ɻ 
i

 
i
  ʘ

i
 ,  

    
i

 
2
  b

i
 - ʧʨʦʝʢʮʠʠ ʣʠʥʠʡ ʧʝʨʝʩʝʯʝʥʠʷ a ʠ b ʜʦʣʞʥʳ ʙʳʪʴ ʣʠʙʦ ʧʨʷʤʳʝ, 

ʣʠʙʦ ʦʢʨʫʞʥʦʩʪʠ;  

3) ʘ
i
  b

i
  

  i
  m  - ʪʦʯʢʠ ʠʩʢʦʤʦʡ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ɺʩʝ ʪʦʯʢʠ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 3 ʛʨʫʧʧʳ: 

            1 - ʛʘʙʘʨʠʪʥʳʝ ʪʦʯʢʠ ʢʘʞʜʦʡ ʠʟ ʧʨʦʝʢʮʠʡ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ; 

  2 - ʪʦʯʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʚʠʜʠʤʦʩʪʴ ʢʨʠʚʦʡ ʥʘ ʧʣʦʩʢʦʩʪʷʭ ʧʨʦʝʢʮʠʡ;  

            3 - ʩʣʫʯʘʡʥʳʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ ʢʘʞʜʦʡ ʠʟ ʧʨʦʝʢʮʠʡ. 

 

 

 

6.5.1 ʇʨʠʤʝʥʝʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ ʧʣʦʩʢʦʩʪʝʡ (ʨʠʩ. 6.15). 

ɿʘʜʘʯʘ. 
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ʆʧʦʨʥʳʝ ʪʦʯʢʠ ( ʧʣ. ɻ
1
) 1 ʠ 2 ʷʚʣʷʶʪʩʷ ʥʘʠʚʳʩʰʝʡ ʠ ʥʠʟʰʝʡ ʪʦʯʢʘʤʠ ʣʠʥʠʠ 

ʧʝʨʝʩʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʯʢʘʤʠ ʚʠʜʠʤʦʩʪʠ ʣʠʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ʇ2.  

ɺʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʦʯʢʠ ʩʪʨʦʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʫʨʦʚʥʷ ɻ 
i
, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʘʚʥʦʤʝʨʥʦ ʤʝʞʜʫ ʥʠʤʠ. 

ɽʩʣʠ ʧʝʨʝʩʝʢʘʶʱʠʝʩʷ ʧʦʚʝʨʭʥʦʩʪʠ  ʚʨʘʱʝʥʠʷ ʥʝ ʠʤʝʶʪ ʦʙʱʝʡ ʬʨʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʩʠʤʤʝʪʨʠʠ, ʪʦ ʩʘʤʫʶ ʚʳʩʰʫʶ ʠ ʩʘʤʫʶ ʥʠʟʢʫʶ ʪʦʯʢʠ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʧʨʝʜʝʣʷʶʪ, ʧʦʩʪʨʦʠʚ ʠʟʦʙʨʘʞʝʥʠʷ ʵʪʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʥʘ ʧʣʦʩ-

ʢʦʩʪʴ ʇ4, ʧʘʨʘʣʣʝʣʴʥʫʶ  ʦʩʝʚʦʡ ʧʣʦʩʢʦʩʪʠ. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʧʣʦʩʢʦʩʪʴ ɻ
2
 ʙʝʨʝʤ ʥʘ ʫʨʦʚʥʝ ʵʢʚʘʪʦʨʘ ʩʬʝʨʳ. ʇʦʣʫʯʝʥ-

ʥʳʝ ʪʦʯʢʠ 3 ʠ 4 ʦʧʨʝʜʝʣʷʶʪ ʚʠʜʠʤʦʩʪʴ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦ-

ʩʪʠ ʇ1. 

ɻʨʘʬʠʯʝʩʢʠ ʧʨʦʩʪʳʝ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ (ʦʢʨʫʞʥʦʩʪʠ)  ʥʘ ʜʘʥʥʳʭ ʧʦʚʝʨʭʥʦ-

ʩʪʷʭ ʧʦʣʫʯʘʶʪʩʷ ʦʪ ʧʝʨʝʩʝʯʝʥʠʷ ʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ ʫʨʦʚʥʷ ɻ 
i
.  

ɺʚʦʜʷ ʨʘʚʥʦʤʝʨʥʦ ʤʝʞʜʫ ʥʘʠʚʳʩʰʝʡ ʠ ʥʠʟʰʝʡ ʪʦʯʢʘʤʠ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʝʢʫʱʠʝ ʧʣʦʩʢʦʩʪʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦʯʝʢ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ.  

ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʩʪʨʦʠʪʩʷ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 

ʝʝ ʪʦʯʝʢ ʢʦʥʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɸʥʘʣʦʛʠʯʥʦ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʥʘ ʚʟʘʠʤʥʦʝ ʧʝʨʝʩʝʯʝʥʠʝ ʧʣʦʩʢʦʩʪʝʡ ʠ ʧʦ-

ʚʝʨʭʥʦʩʪʝʡ ʚʨʘʱʝʥʠʷ  ʠʟ 3 ʛʨʫʧʧʳ ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯ (ʨʠʩ. 6.16 ʘéʝ). 



 

 54 

ʘ)

ʇ2

ʇ1
ʙ) 

ʊʇ
2

ʊʇ1

f2

h
1

h2

f1

 

 

ʚ) ʛ)  

ʜ) ʝ) 

ʊʇ
2

ɻʇ2
1

ɻʇ2

3

ɻʇ2
4

ɻʇ2
5

ɻʇ1

2

ɻʇ
1

1

ʊʇ1

f2

h
1  

ʈʠʩʫʥʦʢ 6.16 

 

 



 

 55 

6.5.2 ʉʧʦʩʦʙ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʩʬʝʨ 

ɼʣʷ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʬʝʨ, ʢʘʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ ʧʦʚʝʨʭ-

ʥʦʩʪʝʡ, ʨʘʩʩʤʦʪʨʠʤ ʩʚʦʡʩʪʚʘ ʩʦʦʩʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

ʉʦʦʩʥʳʤʠ  ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʚʨʘʱʝʥʠʷ ʥʘʟʳʚʘʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʠʤʝʁ -

ʱʠʝ ʦʙʱʫʶ ʦʩʴ ʚʨʘʱʝʥʠʷ. 

ʉʦʦʩʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʩʝʛʜʘ ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ ʦʢʨʫʞʥʦʩʪʷʤ, ʧʣʦʩ-

ʢʦʩʪʠ ʢʦʪʦʨʳʭ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʦʩʠ ʚʨʘʱʝʥʠʷ. ʕʪʠʭ  ʦʢʨʫʞʥʦʩʪʝʡ ʩʪʦʣʴʢʦ, 

ʩʢʦʣʴʢʦ ʩʫʱʝʩʪʚʫʝʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʦʯʝʨʢʦʚʳʭ ʣʠʥʠʡ ʧʦʚʝʨʭʥʦʩʪʝʡ (ʨʠʩ. 6.17). 
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ʈʠʩʫʥʦʢ 6.17 

 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʝ ʩʬʝʨʳ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 

ʫʩʣʦʚʠʷʭ: 

1) ʦʙʝ ʧʦʚʝʨʭʥʦʩʪʠ  ʷʚʣʷʶʪʩʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʚʨʘʱʝʥʠʷ;                                                              

2) ʦʩʠ ʚʨʘʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ  ʧʝʨʝʩʝʢʘʶʪʩʷ, ʦʥʠ ʠʤʝʶʪ ʦʙʱʫʶ ʧʣʦʩʢʦʩʪʴ 

ʩʠʤʤʝʪʨʠʠ. 

i
1

 i
2
  0 , ʮʝʥʪʨ ʚʩʝʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ ʩʬʝʨ;  

 3) ʥʝʣʴʟʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʝʢʫʱʠʭ ʧʣʦʩ-

ʢʦʩʪʝʡ, ʪ.ʢ. ʦʥʠ ʥʝ ʜʘʶʪ ʛʨʘʬʠʯʝʩʢʠ ʧʨʦʩʪʳʭ ʣʠʥʠʡ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤʠ ʧʦ-

ʚʝʨʭʥʦʩʪʷʤʠ.  

ɿʘʜʘʯʘ (ʨʠʩ. 6.18).   

ɺʚʦʜʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʩʬʝʨʳ ʧʦʣʫʯʠʤ ʜʦʩʪʘʪʦʯʥʦʝ ʯʠʩʣʦ ʠʩʢʦʤʳʭ ʪʦʯʝʢ 

ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ.  

ʈʘʜʠʫʩ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʩʬʝʨ ʠʟʤʝʥʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦ ʚ ʧʨʝʜʝʣʘʭ: 

Rmin Ò R   Ó Rmax. 

Rmax - ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʦʪ ʮʝʥʪʨʘ 0 ʜʦ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʡ ʪʦʯʢʠ 

ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʦʯʝʨʢʦʚ ʧʦʚʝʨʭʥʦʩʪʝʡ. 

Rmin - ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢ ʨʘʜʠʫʩ ʩʬʝʨʳ, ʢʘʩʘʶʱʝʡʩʷ ʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʧʦ 

ʦʢʨʫʞʥʦʩʪʠ) ʠ ʧʝʨʝʩʝʢʘʶʱʝʡ ʜʨʫʛʫʶ.  

ʇʣʦʩʢʦʩʪʠ  ʦʢʨʫʞʥʦʩʪʝʡ ʢʘʩʘʥʠʷ ʠʣʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ ʦʩʷʤ 

ʚʨʘʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ. ɺ ʧʝʨʝʩʝʯʝʥʠʠ ʵʪʠʭ ʦʢʨʫʞʥʦʩʪʝʡ ʧʦʣʫʯʘʶʪʩʷ ʪʦʯʢʠ, ʧʨʠ-

ʥʘʜʣʝʞʘʱʠʝ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ.  

ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʝʢʮʠʠ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ ʥʘʭʦʜʷʪʩʷ ʧʦ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ 
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ʠʭ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʫʩʘ. 

 
1
 - ʢʦʥʠʯʝʩʢʘʷ ʧʦʚʝʨʭʥʦʩʪʴ 

ʚʨʘʱʝʥʠʷ, ʦʩʴ i
1
 

2
 - ʮʠʣʠʥʜʨ ʚʨʘʱʝʥʠʷ, ʦʩʴ i
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  - ʦʢʨʫʞʥʦʩʪʠ, 

ʚʳʨʦʞʜʝʥʥʳʝ ʚ ʦʪʨʝʟʢʠ 
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i
2,2

i
2   m - 

- ʪʦʯʢʠ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʝʡ. 

 

 
ʈʠʩʫʥʦʢ 6.18 

 ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʨʦʝʢʮʠʷ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʢʦʥʫʩʘ ʠ ʮʠʣʠʥʜʨʘ ʩʪʨʦʠʪʩʷ ʧʦ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʪʦʯʝʢ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʥʫʩʘ. 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

 

1) ʋʢʘʞʠʪʝ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʧʣʦʩʢʦʩʪʝʡ, ʢʦʛʜʘ ʦʙʝ 

ʧʣʦʩʢʦʩʪʠ ʟʘʥʠʤʘʶʪ ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ. 

2) ʋʢʘʞʠʪʝ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ, ʢʦ-

ʛʜʘ ʦʥʠ ʟʘʥʠʤʘʶʪ ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ 

3) ʋʢʘʞʠʪʝ ʘʣʛʦʨʠʪʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ ʠʣʠ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʠ ʧʣʦʩʢʦʩʪʠ, ʢʦʛʜʘ ʦʥʠ ʟʘʥʠʤʘʶʪ ʦʙʱʝʝ ʧʦʣʦʞʝʥʠʝ. 

4) ʇʝʨʝʯʠʩʣʠʪʝ ʫʩʣʦʚʠʷ ʧʨʠʤʝʥʝʥʠʷ ʩʝʢʫʱʠʭ ʢʦʥʮʝʥʪʨʠʯʝʩʢʠʭ ʩʬʝʨ. 
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7 ɺʠʜʳ, ʨʘʟʨʝʟʳ, ʩʝʯʝʥʠʷ 

 

ʉʚʦʡʩʪʚʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʝʨʪʝʞʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʯʝʨʯʝʥʠʠ ʩ 

ʫʯʝʪʦʤ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʘʥʜʘʨʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʚ ʩʝʙʷ ʟʘʢʦʥʳ ʧʦʩʪʨʦʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʯʝʨʪʝʞʝʡ (ʩʪʘʥʜʘʨʪʳ ɽʉʂɼ - ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫ-

ʤʝʥʪʘʮʠʠ). 

ɺ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʤʳ ʛʦʚʦʨʠʤ ʦ ʧʨʦʝʢʮʠʷʭ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʦʙʲ-

ʝʢʪʘ, ʩʧʦʩʦʙʘʭ ʟʘʤʝʥʳ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ, ʧʦʟʠʮʠʦʥʥʳʭ ʟʘʜʘʯʘʭ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʝʡ ʠ ʜʨ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ  ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʯʝʨʯʝʥʠʠ ʝʩʪʴ ʧʦʥʷʪʠʷ ʚʠʜʦʚ, 

ʨʘʟʨʝʟʦʚ ʠ ʩʝʯʝʥʠʡ. 

ɺʠʜʦʤ ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʚʠʜʠʤʦʡ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʥʘʙʣʶʜʘʪʝʣʶ 

ʯʘʩʪʠ ʧʨʝʜʤʝʪʘ. 

ɺʠʜʳ ʙʳʚʘʶʪ ʦʩʥʦʚʥʳʝ,  ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠ ʤʝʩʪʥʳʝ. ʆʩʥʦʚʥʳʤ ʚʠʜʦʤ 

ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʦʙʲʝʢʪʘ ʥʘ ʦʜʥʦʡ ʠʟ ʰʝʩʪʠ ʛʨʘʥʝʡ ʢʫʙʘ. 

ʉʪʘʥʜʘʨʪʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʚʠʜʦʚ ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʦʝ, ʢʦʛʜʘ ʩʦʭʨʘʥʝʥʳ ʧʨʦ-

ʝʢʮʠʦʥʥʳʝ ʩʚʷʟʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʚʝʨʪʳʚʘʥʠʶ ʛʨʘʥʝʡ ʢʫʙʘ ï ɻʆʉʊ 2.305-68 

(ʨʠʩ.7.1). 

 

5

3 1
2

6

4

 
ʆʩʥʦʚʥʳʝ ʚʠʜʳ: 1 - ʛʣʘʚʥʳʡ ʚʠʜ; 2 - ʚʠʜ ʩʣʝʚʘ; 3 - ʚʠʜ ʩʧʨʘʚʘ; 

4 - ʚʠʜ ʩʚʝʨʭʫ; 5 - ʚʠʜ ʩʥʠʟʫ; 6 - ʚʠʜ ʩʟʘʜʠ. 

ʈʠʩʫʥʦʢ 7.1 

 

ʆʩʥʦʚʥʦʡ ʚʠʜ ʥʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʳʤ, ʝʩʣʠ ʦʥ ʩʦʜʝʨʞʠʪ ʤʘʢʩʠʤʫʤ ʚʦʟ-

ʤʦʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʠʟʦʙʨʘʞʘʝʤʦʤ ʧʨʝʜʤʝʪʝ. 

ʅʘ ʛʣʘʚʥʦʤ ʚʠʜʝ ʜʝʪʘʣʴ (ʧʨʝʜʤʝʪ) ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʪʘʢʦʤ ʧʦʣʦʞʝʥʠʠ, ʢʦʪʦ-

ʨʦʝ ʵʪʦʪ ʧʨʝʜʤʝʪ ʟʘʥʠʤʘʝʪ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʛʦʪʦʚ-

ʣʝʥʠʷ ʥʘ ʦʩʥʦʚʥʦʡ ʬʦʨʤʦʦʧʨʝʜʝʣʷʶʱʝʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ ʠʣʠ ʚ ʨʘʙʦʯʝʤ 

ʧʦʣʦʞʝʥʠʠ ʜʝʪʘʣʠ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʠʟʦʙʨʘʞʝʥʠʡ (ʚʠʜʦʚ) ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʯʝʨʪʝʞʘʭ ʚʩʝʛʜʘ ʜʦʣʞʥʦ 

ʙʳʪʴ ʤʠʥʠʤʘʣʴʥʳʤ, ʥʦ ʦʙʷʟʘʪʝʣʴʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʠʟʦʙʨʘʞʝʥʠʷ ʚʩʝʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʬʦʨʤʳ ʠʟʜʝʣʠʷ. 
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 ʇʨʠʦʨʠʪʝʪʳ ʧʦʩʪʨʦʝʥʠʷ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʩʣʝʜʫʶʱʠʝ: 

1) 1;  

2) 2 ʠ 4; 

3) 3 ʠ 5; 

4) 6. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ ʚʠʜʦʚ (ʠ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ) ʥʝʦʙʭʦ-

ʜʠʤʦ ʜʝʪʘʣʴ ʤʳʩʣʝʥʥʦ ʨʘʟʙʠʪʴ ʥʘ ʧʨʦʩʪʝʡʰʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʬʠʛʫʨʳ (ʮʠʣʠʥʜʨ, 

ʢʦʥʫʩ, ʧʨʠʟʤʫ), ʟʘʜʘʪʴ ʧʘʨʘʤʝʪʨʳ ʬʦʨʤʳ ʢʘʞʜʦʡ ʠʟ ʧʨʦʩʪʝʡʰʝʡ ʬʠʛʫʨʳ (ʚʳʩʦʪʘ, 

ʬʦʨʤʘ ʦʩʥʦʚʘʥʠʷ) ʠ ʧʘʨʘʤʝʪʨʳ ʧʦʣʦʞʝʥʠʷ ʵʪʠʭ ʧʨʦʩʪʝʡʰʠʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠ-

ʛʫʨ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ. 

ʀʥʦʛʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ (ʨʠʩ.7.2) ʠ ʤʝʩʪʥʳʝ (ʨʠʩ.7.3) ʚʠʜʳ, 

ʥʘʧʨʠʤʝʨ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ ʠʩʪʠʥʥʫʶ ʚʝʣʠʯʠʥʫ ʠʣʠ ʬʦʨʤʫ ʢʘʢʦʛʦ-ʪʦ ʥʘʢʣʦʥʥʦʛʦ 

ʵʣʝʤʝʥʪʘ ʠʟʜʝʣʠʷ (ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʤʝʥʝ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʠ). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʤ ʥʘʟʳʚʘʝʪʩʷ ʚʠʜ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ ʧʨʦʝʮʠʨʦʚʘʥʠʠ  

ʜʘʥʥʦʡ ʜʝʪʘʣʠ ʥʘ ʧʣʦʩʢʦʩʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʦʜʥʦʡ ʠʟ 6 ʦʩʥʦʚʥʳʭ ʧʣʦʩʢʦ-

ʩʪʝʡ, ʥʦ ʥʝ ʧʘʨʘʣʣʝʣʴʥʦʡ ʥʠ ʦʜʥʦʡ ʠʟ ʥʠʭ. 

A

                 
ʈʠʩʫʥʦʢ 7.2           ʈʠʩʫʥʦʢ 7.3 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʨʝʟʳ. 

ʈʘʟʨʝʟʦʤ ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʧʨʝʜʤʝʪʘ, ʤʳʩʣʝʥʥʦ ʨʘʩʩʝʯʝʥʥʦʛʦ 

ʧʣʦʩʢʦʩʪʴʶ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. ʇʨʠ ʵʪʦʤ ʪʘ ʯʘʩʪʴ ʧʨʝʜʤʝʪʘ, ʢʦ-

ʪʦʨʘʷ ʨʘʩʧʦʣʦʞʝʥʘ ʤʝʞʜʫ ʛʣʘʟʦʤ ʥʘʙʣʶʜʘʪʝʣʷ ʠ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʴʶ, ʢʘʢ ʙʳ 

ʫʜʘʣʷʝʪʩʷ. 

ʅʘ ʨʘʟʨʝʟʘʭ ʧʦʢʘʟʳʚʘʶʪ ʪʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʠ ʠ ʟʘ ʥʝʡ. 

ʈʘʟʨʝʟʳ ʙʳʚʘʶʪ ʧʨʦʩʪʳʝ ʠ ʩʣʦʞʥʳʝ. ʇʨʦʩʪʳʝ ʨʘʟʨʝʟʳ ʧʦʣʫʯʘʶʪʩʷ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʧʝʨʝʩʝʯʝʥʠʷ ʦʜʥʦʡ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʴʶ (ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʬʨʦʥʪʘʣʴʥʦʡ, ʧʨʦ-

ʬʠʣʴʥʦʡ ʠʣʠ ʥʘʢʣʦʥʥʦʡ).  

ʉʣʦʞʥʳʝ ʨʘʟʨʝʟʳ ʙʳʚʘʶʪ ʩʪʫʧʝʥʯʘʪʳʝ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʤʝʞ-

ʜʫ ʩʦʙʦʡ ʩʝʢʫʱʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʠ ʣʦʤʘʥʥʳʝ, ʢʦʛʜʘ ʩʝʢʫʱʠʝ ʧʣʦʩʢʦʩʪʠ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʧʦʜ ʫʛʣʦʤ ʜʨʫʛ ʢ ʜʨʫʛʫ.  

ʀʥʦʛʜʘ ʧʨʠʤʝʥʷʶʪʩʷ ʤʝʩʪʥʳʝ ʨʘʟʨʝʟʳ, ʢʦʛʜʘ ʥʝ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʝʟʘʪʴ ʚʩʶ ʜʝ-

ʪʘʣʴ, ʘ ʜʦʩʪʘʪʦʯʥʦ ʩʜʝʣʘʪʴ ʤʝʩʪʥʳʡ "ʚʳʨʳʚ" ʢʘʢʦʛʦ-ʪʦ ʵʣʝʤʝʥʪʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʠʟʦʙʨʘʞʝʥʠʡ ʜʝʪʘʣʠ ʥʘ ʯʝʨʪʝ-

ʞʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚʠʜʳ, ʩʦʚʤʝʱʝʥʥʳʝ ʩ ʨʘʟʨʝʟʘʤʠ. 

ɽʩʣʠ ʠʟʜʝʣʠʝ ʩʠʤʤʝʪʨʠʯʥʦ, ʪʦ ʥʘ ʨʘʟʨʝʟʘʭ ʜʦʧʫʩʢʘʝʪʩʷ ʜʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ 

ʠʟʦʙʨʘʞʘʪʴ ʝʛʦ ʚʥʝʰʥʠʡ ʚʠʜ, ʩʦʚʤʝʱʝʥʥʳʡ ʩ ʨʘʟʨʝʟʦʤ. 
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ʉʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʥʝ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʯʝʨʪʝʞʝ (ʥʝ ʦʙʦʟʥʘʯʘʝʪʩʷ), ʝʩʣʠ: 

1) ʨʘʟʨʝʟ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʜʥʦʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ; 

2) ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʩʦʚʧʘʜʘʝʪ ʩ ʧʣ. ʩʠʤʤʝʪʨʠʠ ʜʘʥʥʦʛʦ ʧʨʝʜʤʝʪʘ. 

ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʩʪʨʦʠʪʴ ʨʘʟʨʝʟ, ʩʦʚʤʝʱʘʷ ʧʦʣʦʚʠʥʫ ʚʠʜʘ ʩ ʧʦʣʦʚʠʥʦʡ ʨʘʟ-

ʨʝʟʘ. ɻʨʘʥʠʮʝʡ ʤʝʞʜʫ ʥʠʤʠ ʷʚʣʷʝʪʩʷ ʰʪʨʠʭʧʫʥʢʪʠʨʥʘʷ ʣʠʥʠʷ (ʨʠʩ.7.4), ʝʩʣʠ: 

1) ʚʠʜ ʠʤʝʝʪ ʦʩʴ ʩʠʤʤʝʪʨʠʠ; 

2) ʧʦʣʥʳʡ ʨʘʟʨʝʟ ʠʤʝʝʪ ʪʫ ʞʝ ʦʩʴ ʩʠʤʤʝʪʨʠʠ. 

ɽʩʣʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʨʘʟʨʝʟʦʚ ʥʝ ʚʳʧʦʣʥʷʶʪʩʷ ʵʪʠ ʫʩʣʦʚʠʷ, ʪʦ ʨʘʟʨʝʟ ʩʣʝʜʫ-

ʝʪ ʦʙʦʟʥʘʯʘʪʴ (ʨʠʩ.7.5): 

1) ʧʦʣʦʞʝʥʠʝ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʠ - ʧʨʝʨʳʚʠʩʪʦʡ ʣʠʥʠʝʡ, ʪʦʣʱʠʥʦʡ ʚ ʧʦʣʪʦ-

ʨʘ ʨʘʟʘ ʪʦʣʱʝ ʢʦʥʪʫʨʥʦʡ ʣʠʥʠʠ; 

2) ʥʘʧʨʘʚʣʝʥʠʝ ʚʟʛʣʷʜʘ - ʩʪʨʝʣʢʘʤʠ, ʩʤʝʱʝʥʥʳʤʠ ʢʥʘʨʫʞʠ ʦʪ ʩʝʨʝʜʠʥʳ ʣʠ-

ʥʠʠ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʠ; 

3) ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʨʘʟʨʝʟʘ (ʠʣʠ ʩʝʯʝʥʠʷ) (ɸ-ɸ, ɹ-ɹ...). 

ɸ - ɸ

ɸ ɸ 

  
ʈʠʩʫʥʦʢ 7.4  ʈʠʩʫʥʦʢ 7.5 

 

ʉʪʫʧʝʥʯʘʪʳʡ ʨʘʟʨʝʟ - ʠʟʦʙʨʘʞʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʩʝʯʝ-

ʥʠʷ ʧʨʝʜʤʝʪʘ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʢʦʪʦʨʳʝ ʧʘʨʘʣʣʝʣʴʥʳ ʦʜʥʦʡ ʠʟ 

ʦʩʥʦʚʥʳʭ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ. ʇʨʝʞʜʝ, ʯʝʤ ʩʪʨʦʠʪʴ ʨʘʟʨʝʟ, ʩʝʢʫʱʠʝ ʧʣʦʩʢʦ-

ʩʪʠ ʩʦʚʤʝʱʘʶʪ ʚ ʦʜʥʫ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʘʨʘʣʣʝʣʴʥʦʛʦ ʧʝʨʝʥʦʩʘ 

(ʨʠʩ.7.6). 

ʃʦʤʘʥʳʡ ʨʘʟʨʝʟ - ʚʳʧʦʣʥʷʝʪʩʷ ʜʚʫʤʷ ʠ ʙʦʣʝʝ ʧʣʦʩʢʦʩʪʷʤʠ, ʠʟ ʢʦʪʦʨʳʭ, 

ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʥʘ ʩʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʪʦʡ ʦʩʥʦʚʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘʟʨʝʟ. 

ɺʩʝ ʩʝʢʫʱʠʝ ʧʣʦʩʢʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʣʦʤʘʥʳʡ ʨʘʟʨʝʟ, ʧʝʨʝʩʝʢʘʶʪʩʷ ʧʦ 

ʦʜʥʦʡ ʣʠʥʠʠ. ʇʨʝʞʜʝ, ʯʝʤ ʚʳʧʦʣʥʷʪʴ ʣʦʤʘʥʳʡ ʨʘʟʨʝʟ, ʚʩʝ ʧʣʦʩʢʦʩʪʠ ʚʨʘʱʘʶʪ ʚʦ-

ʢʨʫʛ ʤʳʩʣʝʥʥʦʡ ʣʠʥʠʠ ʧʝʨʝʩʝʯʝʥʠʷ ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʩ ʦʜʥʦʡ, ʧʘʨʘʣʣʝʣʴʥʦʡ  ʦʜʥʦʡ 

ʠʟ ʧʣʦʩʢʦʩʪʝʡ ʧʨʦʝʢʮʠʡ (ʨʠʩ.7.7). 
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ɸ 
ɸ 

  

ɸ - ɸ

ɸ

ɸ

  
ʈʠʩʫʥʦʢ 7.6      ʈʠʩʫʥʦʢ 7.7 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʝʥʥʠʭ ʠ ʚʥʝʰʥʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʜʝʪʘʣʠ ʧʨʠʤʝʥʷʁ ʪʩʷ 

ʩʝʯʝʥʠʷ. 

ʉʝʯʝʥʠʝʤ ʥʘʟʳʚʘʝʪʩʷ ʠʟʦʙʨʘʞʝʥʠʝ ʧʣʦʩʢʦʡ ʬʠʛʫʨʳ, ʧʦʣʫʯʘʶʱʝʝʩʷ ʧʨʠ 

ʤʳʩʣʝʥʥʦʤ ʨʘʩʩʝʯʝʥʠʠ ʧʨʝʜʤʝʪʘ ʧʣʦʩʢʦʩʪʴʶ.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                   
ɺ ʩʝʯʝʥʠʠ ʧʦʢʘʟʳʚʘʶʪ ʪʦʣʴʢʦ ʪʦ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʠ. 

ʉʝʯʝʥʠʷ ʙʳʚʘʶʪ ʚʳʥʝʩʝʥʥʳʝ ʠ ʥʘʣʦʞʝʥʥʳʝ, ʪ.ʝ. ʩʦʚʤʝʱʝʥʥʳʝ ʩ  ʚʠʜʦʤ. 

ʉʝʢʫʱʘʷ ʧʣʦʩʢʦʩʪʴ ʥʘʣʦʞʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʥʝ ʦʙʦʟʥʘʯʘʝʪʩʷ. 

ʇʦʣʦʞʝʥʠʝ ʩʝʢʫʱʝʡ ʧʣʦʩʢʦʩʪʠ ʚʳʥʝʩʝʥʥʦʛʦ ʩʝʯʝʥʠʷ ʤʦʞʝʪ ʦʙʦʟʥʘʯʘʪʴʩʷ 

ʰʪʨʠʭʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʘ ʨʷʜʦʤ ʩʠʤʤʝʪʨʠʯʥʦ ʝʡ ʢʦʥʪʫʨʥʦʡ ʣʠʥʠʝʡ ʩʝʯʝʥʠʝ 

(ʨʠʩ.7.8ʘ). ɺ ʣʶʙʳʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʩʝʯʝʥʠʷ ʦʙʦʟʥʘʯʘʶʪʩʷ, ʢʘʢ ʨʘʟʨʝʟʳ (ʨʠʩ.7.8ʙ). 
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ɸ - ɸ

ɸ  
ʘ) ʙ) ʚ) 

 
ʈʠʩʫʥʦʢ 7.8 

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

 

1) ʇʝʨʝʯʠʩʣʠʪʝ ʩʪʘʥʜʘʨʪʥʳʝ ʚʠʜʳ ʠʟʦʙʨʘʞʝʥʠʡ. 

2) ʇʨʠʥʮʠʧʠʘʣʴʥʦʝ ʦʪʣʠʯʠʝ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʣʠ ʤʝʩʪ-

ʥʳʭ. 

3) ʆʧʠʰʠʪʝ ʧʨʘʚʠʣʘ ʦʙʦʟʥʘʯʝʥʠʷ ʨʘʟʨʝʟʦʚ ʥʘ ʯʝʨʪʝʞʘʭ. 

4) ʆʧʠʰʠʪʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʨʝʟʦʚ ʠ ʩʝʯʝʥʠʡ. 
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8 ʇʨʘʚʠʣʘ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʘʭ 

8.1 ʆʙʱʠʝ ʧʦʣʦʞʝʥʠʷ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʠʟʜʝʣʠʷ ʠ ʝʛʦ ʵʣʝʤʝʥʪʦʚ ʥʘ ʯʝʨ-

ʪʝʞʝ ʧʨʦʩʪʘʚʣʷʶʪ ʨʘʟʤʝʨʥʳʝ ʯʠʩʣʘ. ʀʭ ʧʨʦʩʪʘʚʣʷʶʪ ʪʘʢ, ʯʪʦʙʳ ʤʦʞʥʦ ʙʳʣʦ ʯʠ-

ʪʘʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʠʣʠ ʧʨʠ ʧʦʚʦʨʦʪʝ ʯʝʨʪʝʞʘ ʥʘ 90Á ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ. 

ʅʘ ʯʝʨʪʝʞʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʦʩʪʘʚʣʝʥʦ ʤʠʥʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʨʘʟʤʝʨʦʚ, ʥʦ ʜʦ-

ʩʪʘʪʦʯʥʦʝ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʠʟʜʝʣʠʷ. ʇʦʚʪʦʨʝʥʠʷ ʨʘʟʤʝʨʦʚ ʥʘ ʨʘʟʥʳʭ 

ʠʟʦʙʨʘʞʝʥʠʷʭ ʠ ʚ ʪʝʢʩʪʝ ʯʝʨʪʝʞʘ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ʈʘʟʤʝʨʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʧʨʦʩʪʘʚʣʷʶʪ ʦʪ ʢʦʥ-

ʩʪʨʫʢʪʦʨʩʢʠʭ ʙʘʟ ʠʣʠ ʮʝʧʦʯʢʦʡ: 

1) ʦʪ ʦʙʱʝʡ ʙʘʟʳ (ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʦʩʠ) (ʨʠʩ. 8.1); 

 

 
ʈʠʩʫʥʦʢ 8.1 

 

2) ʟʘʜʘʥʠʝʤ ʨʘʟʤʝʨʦʚ ʵʣʝʤʝʥʪʦʚ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʦʙʱʠʭ ʙʘʟ (ʨʠʩ. 8.2); 

 

 
ʈʠʩʫʥʦʢ 8.2 

 

3) ʮʝʧʦʯʢʦʡ ʤʝʞʜʫ ʩʤʝʞʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (ʨʠʩ. 8.3). 

 

 

 
ʈʠʩʫʥʦʢ 8.3 

 

ʈʘʟʤʝʨʳ ʥʘ ʩʠʤʤʝʪʨʠʯʥʳʭ ʠʟʜʝʣʠʷʭ ʥʘʥʦʩʷʪ, ʢʘʢ ʫʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.4. 
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ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʠʜʘ ʠʟʜʝʣʠʷ ʩʦʚʤʝʱʝʥʥʦʛʦ ʩ ʨʘʟʨʝʟʦʤ ʨʘʟʤʝʨʳ ʚʥʫʪʨʝʥ-

ʥʝʡ ʠ ʥʘʨʫʞʥʦʡ ʧʦʚʝʨʭʥʦʩʪʝʡ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʜʝʪʘʣʠ ʫʢʘʟʳʚʘʶʪ ʨʘʟʜʝʣʴʥʦ: ʚʳʥʦ-

ʩʷʪ ʧʦ ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʨʘʟʨʝʟʘ (ʨʠʩ. 8.5). 
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ʅʘʥʦʩʠʪʴ ʨʘʟʤʝʨʳ ʥʘ ʯʝʨʪʝʞʘʭ ʚ ʚʠʜʝ ʟʘʤʢʥʫʪʦʡ ʮʝʧʠ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ, ʢʨʦʤʝ 

ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʦʜʠʥ ʠʟ ʨʘʟʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʩʧʨʘʚʦʯʥʳʤ. ʉʧʨʘʚʦʯʥʳʤʠ ʥʘʟʳʚʘʶʪ 

ʨʘʟʤʝʨʳ, ʢʦʪʦʨʳʝ ʥʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʷ, ʥʦ ʦʙʣʝʛʯʘʶʪ ʯʪʝ-

ʥʠʝ ʯʝʨʪʝʞʘ. ʉʧʨʘʚʦʯʥʳʝ ʨʘʟʤʝʨʳ ʦʪʤʝʯʘʶʪ ʟʥʘʢʦʤ ç*è ʠ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘ-

ʥʠʷʭ ʟʘʧʠʩʳʚʘʶʪ: ç* ʈʘʟʤʝʨʳ ʜʣʷ ʩʧʨʘʚʦʢè. ʂ ʩʧʨʘʚʦʯʥʳʤ ʦʪʥʦʩʷʪ ʪʘʢʞʝ ʛʘʙʘ-

ʨʠʪʥʳʝ ʨʘʟʤʝʨʳ; ʨʘʟʤʝʨʳ, ʧʝʨʝʥʝʩʝʥʥʳʝ ʩ ʯʝʨʪʝʞʝʡ ʠʟʜʝʣʠʡ - ʟʘʛʦʪʦʚʦʢ; ʨʘʟʤʝʨʳ 

ʩʦʨʪʦʚʦʛʦ ʠʣʠ ʬʘʩʦʥʥʦʛʦ ʧʨʦʢʘʪʘ; ʫʩʪʘʥʦʚʦʯʥʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʥʘ 

ʩʙʦʨʦʯʥʦʤ ʯʝʨʪʝʞʝ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʜʘʥʥʦʝ ʠʟʜʝ-

ʣʠʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʤʝʩʪʝ ʤʦʥʪʘʞʘ ʠʣʠ ʧʨʠʩʦʝʜʠʥʷʶʪ ʢ ʜʨʫʛʦʤʫ ʠʟʜʝʣʠʶ (ʨʠʩ. 

8.6). 
 

95h11 35

140*

 
* ʈʘʟʤʝʨʳ ʜʣʷ ʩʧʨʘʚʦʢ 

ʈʠʩʫʥʦʢ 8.6 
 

8.2 ʈʘʟʤʝʨʥʳʝ ʠ ʚʳʥʦʩʥʳʝ ʣʠʥʠʠ. ʈʘʟʤʝʨʥʳʝ ʯʠʩʣʘ 

ʅʘ ʯʝʨʪʝʞʘʭ ʨʘʟʤʝʨʳ ʫʢʘʟʳʚʘʶʪ ʨʘʟʤʝʨʥʳʤʠ ʯʠʩʣʘʤʠ, ʧʨʦʩʪʘʚʣʷʝʤʳʤʠ ʥʘʜ 

ʨʘʟʤʝʨʥʳʤʠ ʣʠʥʠʷʤʠ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1ʤʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʦʚ ʧʨʷʤʦʣʠʥʝʡ-

ʥʳʭ ʦʪʨʝʟʢʦʚ ʧʘʨʘʣʣʝʣʴʥʦ ʠʤ ʧʨʦʚʦʜʷʪ ʨʘʟʤʝʨʥʳʝ ʣʠʥʠʠ (ʨʠʩ. 8.7), ʘ ʜʣʷ ʦʢʨʫʞ-

ʥʦʩʪʠ ʨʘʟʤʝʨʥʘʷ ʣʠʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʜʠʘʤʝʪʨʫ (ʨʠʩ. 8.8). 
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 ʈʠʩʫʥʦʢ 8.7 ʈʠʩʫʥʦʢ 8.8 

ʈʘʟʤʝʨʥʫʶ ʣʠʥʠʶ ʜʣʷ ʫʛʣʘ ʧʨʦʚʦʜʷʪ ʚ ʚʠʜʝ ʜʫʛʠ ʠʟ ʮʝʥʪʨʘ ʚ ʝʛʦ ʚʝʨʰʠʥʝ, ʘ 

ʚʳʥʦʩʥʳʝ ʣʠʥʠʠ - ʨʘʜʠʘʣʴʥʦ (ʨʠʩ. 8.9). 
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ʈʠʩʫʥʦʢ 8.9 

 

ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʟʤʝʨʥʳʝ ʣʠʥʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʥʦʩʠʪʴ ʚʥʝ ʢʦʥʪʫʨʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʤʝʞʜʫ ʣʠʥʠʷʤʠ ʢʦʥʪʫʨʘ, ʦʩʝʚʳʤʠ ʠ ʚʳʥʦʩʥʳʤʠ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʘʟʤʝʨʥʳʤʠ ʣʠʥʠʷʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 7 ʤʤ, ʤʝʞʜʫ ʨʘʟʤʝʨ-

ʥʦʡ ʣʠʥʠʝʡ ʠ ʣʠʥʠʝʡ ʢʦʥʪʫʨʘ - ʥʝ ʤʝʥʝʝ 10 ʤʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʥʦʩʥʳʝ ʣʠʥʠʠ 

ʧʨʦʚʦʜʷʪ ʦʪ ʣʠʥʠʡ ʚʠʜʠʤʦʛʦ ʢʦʥʪʫʨʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʧʝʨʝʩʝʯʝʥʠʷ ʨʘʟʤʝʨʥʳʭ ʠ ʚʳʥʦʩʥʳʭ ʣʠʥʠʡ. ɼʣʷ ʵʪʦʛʦ 

ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʨʘʟʤʝʨʥʳʝ ʣʠʥʠʠ ʧʨʦʚʦʜʷʪ ʙʣʠʞʝ ʢ ʣʠʥʠʷʤ ʢʦʥʪʫʨʘ, ʙʦʣʝʝ ʜʣʠʥ-

ʥʳʝ - ʜʘʣʴʰʝ ʦʪ ʥʠʭ. ʃʠʥʠʠ ʢʦʥʪʫʨʘ, ʦʩʝʚʳʝ, ʮʝʥʪʨʦʚʳʝ ʠ ʚʳʥʦʩʥʳʝ ʥʝ ʜʦʧʫʩʢʘʝʪ-

ʩʷ ʠʩʧʦʣʟɹʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʨʘʟʤʝʨʥʳʭ. 

ʈʘʟʤʝʨʥʫʶ ʣʠʥʠʶ ʩ ʦʙʦʠʭ ʢʦʥʮʦʚ ʦʛʨʘʥʠʯʠʚʘʶʪ ʩʪʨʝʣʢʘʤʠ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ ʨʘʜʠʫʩʘ, ʢʦʪʦʨʘʷ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʦʜʥʦʡ ʩʪʨʝʣʢʦʡ ʩʦ ʩʪʦʨʦʥʳ ʜʫ-

ʛʠ ʠʣʠ ʩʢʨʫʛʣʝʥʠʷ, ʘ ʪʘʢʞʝ, ʝʩʣʠ ʚʠʜ ʠʣʠ ʨʘʟʨʝʟ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʨʝʜʤʝʪʘ ʚʳʯʝʨ-

ʯʝʥ ʪʦʣʴʢʦ ʜʦ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʠʣʠ ʩ ʦʙʨʳʚʦʤ. ʆʙʨʳʚ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ ʜʝʣʘʶʪ 

ʜʘʣʴʰʝ ʦʩʠ ʩʠʤʤʝʪʨʠʠ ʠʣʠ ʣʠʥʠʠ ʦʙʨʳʚʘ ʧʨʝʜʤʝʪʘ. ʇʨʠ ʫʢʘʟʘʥʠʠ ʨʘʟʤʝʨʘ ʜʠʘ-

ʤʝʪʨʘ ʦʙʨʳʚ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ ʜʝʣʘʶʪ ʜʘʣʴʰʝ ʮʝʥʪʨʘ ʦʢʨʫʞʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʪʦʛʦ, ʠʟʦʙʨʘʞʝʥʘ ʦʢʨʫʞʥʦʩʪʴ ʧʦʣʥʦʩʪʴʶ ʠʣʠ ʯʘʩʪʠʯʥʦ (ʨʠʩ. 8.10).  
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ʈʠʩʫʥʦʢ 8.10 

 

ʇʨʠ ʠʟʦʙʨʘʞʝʥʠʠ ʜʣʠʥʳ ʠʟʜʝʣʠʷ ʩ ʨʘʟʨʳʚʦʤ ʨʘʟʤʝʨʥʘʷ ʣʠʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʨʦʚʝʜʝʥʘ ʧʦʣʥʦʩʪʴʶ (ʨʠʩ. 8.11). 
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ʈʠʩʫʥʦʢ 8.11 

 

ʈʘʟʤʝʨʳ ʩʪʨʝʣʦʢ ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤʠ ʥʘ ʚʩʝʤ ʯʝʨʪʝʞʝ ʠ ʚʳʙʠʨʘʁ ʪʩʷ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʱʠʥʳ ʣʠʥʠʡ ʚʠʜʠʤʦʛʦ ʢʦʥʪʫʨʘ (ʨʠʩ. 8.12). 

2,5 min

2
0
Ü

 
ʈʠʩʫʥʦʢ 8.12 

 

ɺʳʥʦʩʥʳʝ ʣʠʥʠʠ ʜʦʣʞʥʳ ʚʳʭʦʜʠʪʴ ʟʘ ʢʦʥʮʳ ʩʪʨʝʣʦʢ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ ʥʘ 1-

5 ʤʤ. ʈʘʟʤʝʨʥʳʝ ʠ ʚʳʥʦʩʥʳʝ ʣʠʥʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʩʧʣʦʰʥʳʤʠ ʪʦʥʢʠʤʠ ʣʠʥʠʷʤʠ 

(ʪʦʣʱʠʥʦʡ S/2). 

ɺ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʢʘ ʤʝʩʪʘ ʜʣʷ ʩʪʨʝʣʦʢ ʥʘ ʢʦʨʦʪʢʦʡ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ ʧʦ-

ʩʣʝʜʥʶʶ ʧʨʦʜʣʝʚʘʶʪ ʟʘ ʚʳʥʦʩʥʳʝ (ʠʣʠ ʢʦʥʪʫʨʥʳʝ, ʦʩʝʚʳʝ, ʮʝʥʪʨʦʚʳʝ) ʣʠʥʠʠ ʠ 

ʩʪʨʝʣʢʠ ʥʘʥʦʩʷʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.13. 

 
ʈʠʩʫʥʦʢ 8.13 

 

ʇʨʠ ʤʘʣʦʡ ʜʣʠʥʝ ʨʘʟʤʝʨʥʳʭ ʣʠʥʠʡ ʩʪʨʝʣʢʠ ʤʦʞʥʦ ʟʘʤʝʥʷʪʴ ʟʘʩʝʯʢʘʤʠ, 

ʥʘʥʦʩʠʤʳʤʠ ʧʦʜ ʫʛʣʦʤ 45Á ʢ ʨʘʟʤʝʨʥʳʤ ʣʠʥʠʷʤ (ʨʠʩ. 8.14), ʠʣʠ ʯʝʪʢʦ ʦʙʦʟʥʘʯʝʥ-

ʥʳʤʠ ʪʦʯʢʘʤʠ. 

 
ʈʠʩʫʥʦʢ 8.14 

 

ʃʠʥʝʡʥʳʝ ʨʘʟʤʝʨʳ ʠ ʠʭ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. 

ʅʘ ʯʝʨʪʝʞʝ ʵʪʫ ʝʜʠʥʠʮʫ (ʤʤ) ʥʝ ʧʨʦʩʪʘʚʣʷʶʪ, ʘ ʚ ʪʝʢʩʪʝ ʠ ʥʘʜʧʠʩʷʭ ʥʘ ʧʦʣʝ ʯʝʨ-
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ʪʝʞʘ ʧʨʦʩʪʘʚʣʷʶʪ. ʋʛʣʦʚʳʝ ʨʘʟʤʝʨʳ ʠ ʠʭ ʧʨʝʜʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʫʢʘʟʳʚʘʶʪ ʩ 

ʦʙʦʟʥʘʯʝʥʠʝʤ ʝʜʠʥʠʮ (ʛʨʘʜʫʩʦʚ, ʤʠʥʫʪ, ʩʝʢʫʥʜ). 

ʈʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʨʘʩʧʦʣʘʛʘʶʪ ʥʘʜ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʝʡ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʣʠʞʝ 

ʢ ʝʝ ʩʝʨʝʜʠʥʝ, ʘ ʧʨʠ ʥʘʥʝʩʝʥʠʠ ʨʘʟʤʝʨʘ ʜʠʘʤʝʪʨʘ ʚʥʫʪʨʠ ʦʢʨʫʞʥʦʩʪʠ ʨʘʟʤʝʨʥʳʝ 

ʯʠʩʣʘ ʩʤʝʱʘʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ (ʨʠʩ. 8.15). 
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ʈʠʩʫʥʦʢ 8.15 

 

ʇʨʠ ʨʘʟʣʠʯʥʳʭ ʥʘʢʣʦʥʘʭ ʨʘʟʤʝʨʥʳʭ ʣʠʥʠʡ ʨʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʣʠʥʝʡʥʳʭ ʠ ʫʛ-

ʣʦʚʳʭ ʨʘʟʤʝʨʦʚ ʨʘʩʧʦʣʘʛʘʶʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.16. 
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ɺ ʟʦʥʝ, ʦʪʤʝʯʝʥʥʦʡ ʰʪʨʠʭʦʚʢʦʡ, ʨʘʟʤʝʨʥʦʝ ʯʠʩʣʦ ʥʘʥʦʩʷʪ ʪʦʣʴʢʦ ʥʘ ʧʦʣʢʝ 

ʣʠʥʠʠ-ʚʳʥʦʩʢʠ, ʦʪʚʦʜʠʤʦʡ ʦʪ ʨʘʟʤʝʨʥʦʡ ʣʠʥʠʠ. ʈʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʜʣʷ ʤʘʣʳʭ ʨʘʟ-

ʤʝʨʦʚ ʠʣʠ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʤʝʩʪʘ ʧʦʤʝʱʘʶʪ ʥʘ ʧʦʣʢʘʭ ʣʠʥʠʡ-ʚʳʥʦʩʦʢ ʚ ʣʶʙʦʡ 

ʟʦʥʝ.  

 

8.3 ʋʩʣʦʚʥʳʝ ʟʥʘʢʠ ʠ ʫʧʨʦʱʝʥʥʦʝ ʥʘʥʝʩʝʥʠʝ ʨʘʟʤʝʨʦʚ 

ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʜʠʘʤʝʪʨʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʢ , ʢʦʪʦʨʳʡ ʥʘʥʦʩʷʪ ʧʝʨʝʜ 

ʨʘʟʤʝʨʥʳʤ ʯʠʩʣʦʤ ʜʠʘʤʝʪʨʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʙʝʟ ʠʩʢʣʶʯʝʥʠʷ. ʇʝʨʝʜ ʨʘʟʤʝʨʥʳʤ 

ʯʠʩʣʦʤ ʨʘʜʠʫʩʘ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʥʦʩʷʪ ʧʨʦʧʠʩʥʫʶ ʙʫʢʚʫ R. ɺʘʨʠʘʥʪʳ ʥʘʥʝʩʝʥʠʷ ʨʘ-

ʜʠʫʩʦʚ ʥʘʨʫʞʥʳʭ ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʢʨʫʛʣʝʥʠʡ ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 8.17. 
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ʈʠʩʫʥʦʢ 8.17 

 

ʇʝʨʝʜ ʨʘʟʤʝʨʥʳʤ ʯʠʩʣʦʤ ʜʠʘʤʝʪʨʘ ʠʣʠ ʨʘʜʠʫʩʘ ʩʬʝʨʳ ʪʘʢʞʝ ʥʘʥʦʩʷʪ ʟʥʘʢ 

ʜʠʘʤʝʪʨʘ ʠʣʠ R ʙʝʟ ʥʘʜʧʠʩʠ çʉʬʝʨʘè (ʨʠʩ. 8.18). 

R12

 18

 
ʈʠʩʫʥʦʢ 8.18 

 

ʈʘʟʤʝʨ ʢʚʘʜʨʘʪʘ ʥʘʥʦʩʷʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.19, ʚʳʩʦʪʘ ʟʥʘʢʘ ʢʚʘʜʨʘʪʘ 

ʜʦʣʞʢʘ ʙʳʪʴ ʨʘʚʥʘ ʚʳʩʦʪʝ ʨʘʟʤʝʨʥʳʭ ʯʠʩʝʣ ʥʘ ʯʝʨʪʝʞʝ. 
Ǐ

2
0
h
1
2

 
ʈʠʩʫʥʦʢ 8.19 

 

ʋʢʣʦʥ - ʵʪʦ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʢ ʜʣʠʥʝ ʫʯʘʩʪʢʘ. ʇʝʨʝʜ ʨʘʟʤʝʨʥʳʤ 

ʯʠʩʣʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʫʢʣʦʥ, ʥʘʥʦʩʷʪ ʟʥʘʢ , ʦʩʪʨʳʡ ʫʛʦʣ ʢʦʪʦʨʦʛʦ ʜʦʣʞʝʥ ʙʪrʴ 

ʥʘʧʨʘʚʣʝʥ ʚ ʩʪʦʨʦʥʫ ʫʢʣʦʥʘ (ʨʠʩ. 8.20). 

1 : 100

 
ʈʠʩʫʥʦʢ 8.20 

 

ʈʘʟʤʝʨʳ ʬʘʩʦʢ ʧʦʜ ʫʛʣʦʤ 45 ʥʘʥʦʩʷʪ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.21. 
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ʈʠʩʫʥʦʢ 8.21 

 

ʇʝʨʚʘʷ ʮʠʬʨʘ ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʬʘʩʢʠ ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʪʫ ʫʩʝʯʝʥʥʦʛʦ ʢʦʥʫʩʘ, 

ʚʪʦʨʘʷ ʮʠʬʨʘ - ʫʛʦʣ ʥʘʢʣʦʥʘ ʦʙʨʘʟʫʶʱʝʡ ʢʦʥʫʩʘ ʢ ʝʛʦ ʦʩʥʦʚʘʥʠʶ. ʈʘʟʤʝʨʳ ʬʘʩʦʢ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʧʦʜ ʜʨʫʛʠʤʠ ʫʛʣʘʤʠ, ʫʢʘʟʳʚʘʶʪ ʣʠʥʝʡʥʳʤ ʠ ʫʛʣʦʚʳʤ ʠʣʠ ʜʚʫʤʷ 

ʣʠʥʝʡʥʳʤʠ ʨʘʟʤʝʨʘʤʠ (ʨʠʩ. 8.22). 
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60Á

 
ʈʠʩʫʥʦʢ 8.22 

 

ʇʨʠ ʠʟʦʙʨʘʞʝʥʠʠ ʯʝʨʪʝʞʘ ʜʝʪʘʣʠ ʚ ʦʜʥʦʡ ʧʨʦʝʢʮʠʠ ʝʝ ʪʦʣʱʠʥʫ ʥʘʥʦʩʷʪ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 8.23. 

S 0,4

 8  30
 

ʈʠʩʫʥʦʢ 8.23 

 

ʈʘʟʤʝʨʳ ʥʝʩʢʦʣʴʢʠʭ ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʠʟʜʝʣʠʷ (ʦʪʚʝʨʩʪʠʡ, ʬʘʩʦʢ, ʧʘ-

ʟʦʚ, ʩʧʠʮ ʠ ʪ.ʧ.) ʥʘʥʦʩʷʪ ʦʜʠʥ ʨʘʟ, ʫʢʘʟʳʚʘʷ ʥʘ ʧʦʣʢʝ ʣʠʥʠʠ-ʚʳʥʦʩʢʠ ʯʠʩʣʦ ʵʪʠʭ 

ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 8.24). ɽʩʣʠ ʢʘʢʠʝ-ʪʦ ʵʣʝʤʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʧʦ 
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ʦʢʨʫʞʥʦʩʪʠ ʠʟʜʝʣʠʷ, ʚʤʝʩʪʦ ʯʠʩʣʦʚʳʭ ʨʘʟʤʝʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, ʫʢʘʟʳʚʘʁ ʪ ʪʦʣʴʢʦ ʠʭ ʯʠʩʣʦ (ʨʠʩ. 8.25). 

 3,2

2 ʦʪʚ.

0,5 45 Ü

3 ʬʘʩʢʠ

 
ʈʠʩʫʥʦʢ 8.24 

 

12 ʦʪʚ.  10
8 ʦʪʚ.  10

 
ʈʠʩʫʥʦʢ 8.25 

 

ɽʩʣʠ ʦʜʠʥʘʢʦʚʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʠʟʜʝʣʠʠ ʨʘʚʥʦʤʝʨʥʦ ʧʦ ʜʣʠʥʝ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʩʪʘʚʠʪʴ ʨʘʟʤʝʨ ʤʝʞʜʫ ʜʚʫʤʷ ʩʦʩʝʜʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ, ʘ ʟʘʪʝʤ 

ʨʘʟʤʝʨ (ʧʨʦʤʝʞʫʪʦʢ) ʤʝʞʜʫ ʢʨʘʡʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʚ ʚʠʜʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʯʠʩʣʘ 

ʧʨʦʤʝʞʫʪʢʦʚ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʥʘ ʨʘʟʤʝʨ ʧʨʦʤʝʞʫʪʢʘ (ʨʠʩ. 8.26). 

11 ʦʪʚ.  10
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ʈʠʩʫʥʦʢ 8.26 

 

ɼʦʧʫʩʢʘʝʪʩʷ ʢʦʦʨʜʠʥʘʪʥʳʡ ʩʧʦʩʦʙ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʦʚ ʵʣʝʤʝʥʪʦʚ ʠʟʜʝʣʠʷ 

ʧʨʠ ʙʦʣʴʰʦʤ ʠʭ ʯʠʩʣʝ ʠ ʥʝʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ: ʨʘʟʤʝʨ-

ʥʳʝ ʯʠʩʣʘ ʫʢʘʟʳʚʘʶʪ ʚ ʪʘʙʣʠʮʝ, ʦʙʦʟʥʘʯʘʷ ʦʪʚʝʨʩʪʠʷ ʘʨʘʙʩʢʠʤʠ ʮʠʬʨʘʤʠ ʠʣʠ 

ʧʨʦʧʠʩʥʳʤʠ ʙʫʢʚʘʤʠ (ʨʠʩ. 8.27). 
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ʈʠʩʫʥʦʢ 8.27 

 

ɺ ʩʣʫʯʘʷʭ, ʝʩʣʠ ʜʠʘʤʝʪʨ ʦʪʚʝʨʩʪʠʷ ʥʘ ʠʟʦʙʨʘʞʝʥʠʠ 2 ʤʤ ʠ ʤʝʥʝʝ, ʝʩʣʠ ʦʪ-

ʩʫʪʩʪʚʫʝʪ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʚʝʨʩʪʠʷ ʚ ʨʘʟʨʝʟʝ (ʩʝʯʝʥʠʠ) ʚʜʦʣʴ ʦʩʠ ʠʣʠ ʝʩʣʠ ʥʘʥʝʩʝ-

ʥʠʝ ʨʘʟʤʝʨʦʚ ʦʪʚʝʨʩʪʠʡ ʧʦ ʦʙʱʠʤ ʧʨʘʚʠʣʘʤ ʫʩʣʦʞʥʷʝʪ ʯʪʝʥʠʝ ʯʝʨʪʝʞʘ, ʨʘʟʤʝʨʳ 

ʦʪʚʝʨʩʪʠʡ ʥʘ ʯʝʨʪʝʞʘʭ ʥʘʥʦʩʷʪ ʫʧʨʦʱʝʥʥʦ ʥʘ ʧʦʣʢʝ ʣʠʥʠʠ-ʚʳʥʦʩʢʠ, ʧʨʦʚʝʜʝʥʥʦʡ 

ʦʪ ʦʩʠ ʦʪʚʝʨʩʪʠʷ (ʨʠʩ. 8.28). 

 

 
 

ʈʠʩʫʥʦʢ 8.28  

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

 

1) ʇʝʨʝʯʠʩʣʠʪʝ ʦʙʱʠʝ ʧʨʘʚʠʣʘ ʧʨʦʩʪʘʥʦʚʢʠ ʨʘʟʤʝʨʦʚ ʜʝʪʘʣʠ. 

2) ʇʨʘʚʠʣʘ ʥʘʥʝʩʝʥʠʷ ʨʘʟʤʝʨʥʳʭ ʣʠʥʠʡ ʠ ʯʠʩʝʣ. 

3) ʆʧʠʰʠʪʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʨʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʥʘ ʯʝʨʪʝʞʘʭ ʧʨʦʩʪʘʚʣʷʶʪʩʷ 

ʪʦʣʴʢʦ ʥʘ ʧʦʣʦʯʢʘʭ-ʚʳʥʦʩʢʘʭ. 

4) ʆʧʠʰʠʪʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʦʪʣʠʯʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʨʘʟʨʝʟʦʚ ʠ ʩʝʯʝʥʠʡ. 

5) ʇʨʠʚʝʜʠʪʝ ʧʨʠʤʝʨ ʧʨʦʩʪʘʥʦʚʢʠ ʨʘʟʤʝʨʦʚ ʥʘʨʫʞʥʭr  ʠ ʚʥʫʪʨʝʥʥʠʭ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʬʘʩʦʢ ʧʦʜ ʫʛʣʦʤ 45 ʥʘ ʯʝʨʪʝʞʘʭ ʜʝʪʘʣʝʡ. 

6) ʆʧʠʰʠʪʝ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʨʘʟʤʝʨʥʳʝ ʯʠʩʣʘ ʥʘ ʯʝʨʪʝʞʘʭ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʚ 

ʪʘʙʣʠʮʝ ʢʦʦʨʜʠʥʘʪʥʳʤ ʩʧʦʩʦʙʦʤ. 
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9 ʇʨʘʚʠʣʘ ʚʳʧʦʣʥʝʥʠʷ ʯʝʨʪʝʞʝʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ 

9.1 ɺʠʜʳ ʠ ʪʠʧʳ ʩʭʝʤ 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʯʝʨʪʝʞʝʡ, ʥʘ ʢʦʪʦʨʳʭ ʜʘʶʪʩʷ ʨʝʘʣʴʥʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟʜʝʣʠʷ 

ʠʣʠ ʝʛʦ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ,  ʥʘ ʩʭʝʤʘʭ ʠʟʦʙʨʘʞʘʶʪʩʷ ʫʩʣʦʚʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʦ-

ʟʥʘʯʝʥʠʷ (ʋɻʆ)  ʵʣʝʤʝʥʪʦʚ ʠʟʜʝʣʠʷ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠ ʧʨʦʯʠʝ 

ʜʘʥʥʳʝ. ʋɻʆ ʥʘ ʩʭʝʤʘʭ ʥʝ ʦʪʦʙʨʘʞʘʶʪ ʢʦʥʩʪʨʫʢʮʠʶ ʵʣʝʤʝʥʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʵʪʠ 

ʦʙʦʟʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ, ʦʜʥʘʢʦ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʥʘʟʥʘ-

ʯʝʥʠʠ.  

ɻʆʉʊ 2.701 ʫʩʪʘʥʘʚʣʠʚʘʝʪ  ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʩʭʝʤ ʜʣʷ ʚʩʝʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰ-

ʣʝʥʥʦʩʪʠ ʧʦ ʚʠʜʘʤ  ʠ ʪʠʧʘʤ. ɺʠʜ ʩʭʝʤʳ,  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʠʟ-

ʜʝʣʠʷ ʵʣʝʤʝʥʪʦʚ, ʦʙʦʟʥʘʯʘʶʪ ʙʫʢʚʘʤʠ: ʕ ï ʵʣʝʢʪʨʠʯʝʩʢʘʷ; ɻ ï ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ; ʇ ï 

ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ; ʂ ï ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ; ʃ ï ʦʧʪʠʯʝʩʢʘʷ; ɺ ï ʚʘʢʫʫʤʥʘʷ; ʍ ï ʛʘʟʦʚʘʷ; 

ʈ ï ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ; ɽ ï ʜʝʣʝʥʠʷ  ʠʟʜʝʣʠʷ ʥʘ ʩʦʩʪʘʚʥʳʝ ʯʘʩʪʠ; ʉ ï ʢʦʤʙʠʥʠʨʦʚʘʥ-

ʥʘʷ. ʊʠʧ ʩʭʝʤʳ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʥʦʚʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʦʙʦʟʥʘʯʘʶʪ ʮʠʬʨʘʤʠ: 1 ï 

ʩʪʨʫʢʪʫʨʥʘʷ; 2 ï ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ; 3 ï ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ; 4 ï  ʩʦʝʜʠʥʝʥʠʡ (ʤʦʥʪʘʞ-

ʥʘʷ); 5 ï ʧʦʜʢʣʶʯʝʥʠʷ; 6 ï ʦʙʱʘʷ; 7 ï  ʨʘʩʧʦʣʦʞʝʥʠʷ; 0 ï ʦʙʲʝʜʠʥʝʥʥʘʷ. 

ʉʭʝʤʘʤ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʢʦʜ, ʩʦʩʪʦʷʱʠʡ ʠʟ  ʙʫʢʚʳ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʚʠʜ ʩʭʝʤʳ, 

ʠ ʮʠʬʨʳ, ʦʙʦʟʥʘʯʘʶʱʠʡ ʪʠʧ ʩʭʝʤʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʕ1 (ʩʪʨʫʢʪʫʨʥʳʝ), ʕ2 (ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ), ʕɿ (ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ) ʦʪʨʘʞʘʶʪ ʭʦʜ ʨʘ-

ʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ ʚ ʠʟʜʝʣʠʠ ʩ ʨʘʟʲʷʩʥʝʥʠʝʤ ʩʨʝʜʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʧʨʦʮʝʩʩ, ʘ ʩʭʝʤʳ ʕ4, ʕ5 ʠ ʪ.ʜ. ʦʪʦʙʨʘʞʘʶʪ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʜʝʣʴ-

ʥʳʭ ʯʘʩʪʝʡ ʠʟʜʝʣʠʷ ʠ ʩʚʷʟʴ ʤʝʞʜʫ ʥʠʤʠ.  

ʂʦʜ ʩʭʝʤʳ (ʕ1, ʕɿ ʠ ʪ.ʜ.) ʚʩʝʛʜʘ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ ʚ ʛʨʘʬʝ 

çʆʙʦʟʥʘʯʝʥʠʝ ʜʦʢʫʤʝʥʪʘè, ʧʦʩʣʝ ʰʠʬʨʘ ʯʝʨʪʝʞʘ. ɺ ʛʨʘʬʝ çʅʘʠʤʝʥʦʚʘʥʠʝ ʠʟʜʝ-

ʣʠʷè ʧʦʜ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʤʝʣʢʠʤ ʰʨʠʬʪʦʤ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚʠʜ ʠ ʪʠʧ ʩʭʝʤʳ.  

ʉʭʝʤʳ ʚʳʯʝʨʯʠʚʘʶʪʩʷ ʙʝʟ ʩʦʙʣʶʜʝʥʠʷ ʤʘʩʰʪʘʙʘ (ʛʨʘʬʘ çʤʘʩʰʪʘʙè ʦʩʥʦʚ-

ʥʦʡ ʥʘʜʧʠʩʠ ʥʝ ʟʘʧʦʣʥʷʝʪʩʷ). ʇʨʠ ʵʪʦʤ ʨʘʟʤʝʨʳ ʋɻʆ ʵʣʝʤʝʥʪʦʚ ʠ ʫʩʪʨʦʡʩʪʚ, ʜʘʥ-

ʥʳʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʥʜʘʨʪʘʭ ɽʉʂɼ, ʚʳʯʝʨʯʠʚʘʶʪʩʷ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʨʦʧʦʨ-

ʮʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʘʪʘ ʯʝʨʪʝʞʘ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʯʝʪʢʦʩʪʠ ʯʪʝʥʠʷ ʩʭʝʤʳ, 

ʩʣʝʜʫʝʪ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʧʨʘʚʠʣʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʠʟʤʝ-

ʥʝʥʠʷ (ʩʦʭʨʘʥʝʥʠʷ, ʫʚʝʣʠʯʝʥʠʷ ʠʣʠ ʫʤʝʥʴʰʝʥʠʷ) ʨʘʟʤʝʨʦʚ ʚʩʝʭ ʋɻʆ ʵʣʝʤʝʥʪʦʚ, 

ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ ʩʭʝʤʝ. 

 

 9.2 ʊʝʨʤʠʥʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤʘʭ 

ɻʆʉʊ 2.701 ʨʝʢʦʤʝʥʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʪʝʨʤʠʥʳ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʩʭʝʤ. 

1) ʕʣʝʤʝʥʪ ʩʭʝʤʳ - ʩʦʩʪʘʚʥʘʷ ʯʘʩʪʴ ʩʭʝʤʳ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪ ʦʪʜʝʣʴʥʫʶ 

ʬʫʥʢʮʠʶ ʚ ʠʟʜʝʣʠʠ ʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ ʯʘʩʪʠ: ʠʤʝʝʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 

ʥʘʠʤʝʥʦʚʘʥʠʝ (ʨʝʟʠʩʪʦʨ, ʪʨʘʥʟʠʩʪʦʨ ʠ ʪ.ʜ.). 

2) ʋʩʪʨʦʡʩʪʚʦ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʝʜʠʥʫʶ ʢʦʥ-

ʩʪʨʫʢʮʠʶ (ʙʣʦʢ, ʧʣʘʪʘ ʠ ʪ.ʧ.). ʋʩʪʨʦʡʩʪʚʦ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʚ ʠʟʜʝʣʠʠ ʦʧʨʝʜʝʣʝʥʥʦ-

ʛʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. 

3) ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʫʧʧʘ - ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚ 

ʠʟʜʝʣʠʠ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ, ʥʦ  ʥʝ ʦʙʲʝʜʠʥʝʥʥʳʭ ʚ ʝʜʠʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ. 

4) ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʯʘʩʪʴ - ʵʣʝʤʝʥʪ, ʫʩʪʨʦʡʩʪʚʦ, ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʛʨʫʧʧʘ. 

5) ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʮʝʧʴ - ʣʠʥʠʷ, ʢʘʥʘʣ, ʪʨʘʢʪ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 
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(ʢʘʥʘʣ ʟʚʫʢʘ, ʚʠʜʝʦʢʘʥʘʣ ʠ ʪ.ʧ.). 

6) ʃʠʥʠʷ ʚʟʘʠʤʦʩʚʷʟʠ - ʦʪʨʝʟʦʢ ʣʠʥʠʠ, ʫʢʘʟʳʚʘʶʱʠʡ ʥʘ ʥʘʣʠʯʠʝ ʩʚʷʟʠ 

ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʯʘʩʪʷʤʠ ʠʟʜʝʣʠʷ. 

 

   9.3  ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ 

  ɺ ʩʪʘʥʜʘʨʪʘʭ ʥʘ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʝ ʠʟʜʝʣʠʷ ʧʨʠʚʦʜʷʪʩʷ ʠʭ ʫʩʣʦʚʥʳʝ ʙʫʢ-

ʚʝʥʥʳʝ ʠ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʭʝʤ, ʦʙʷʟʘʪʝʣʴʥʳʝ ʢ ʧʨʠ-

ʤʝʥʝʥʠʶ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ.  

ʅʘ ʧʦʣʝ ʯʝʨʪʝʞʘ ʋɻʆ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʘʛʘʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝ-

ʯʠʪʴ ʫʜʦʙʩʪʚʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʯʪʝʥʠʷ ʩʭʝʤʳ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʝʜʠʥʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʢʨʘʪʯʘʡʰʠʤʠ ʣʠʥʠʷʤʠ ʩʚʷʟʠ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʯʠʩʣʦʤ ʠʭ 

ʧʝʨʝʩʝʯʝʥʠʡ. ʃʠʥʠʠ ʩʚʷʟʠ ʠ ʋɻʆ ʚʳʧʦʣʥʷʶʪ ʩʧʣʦʰʥʦʡ ʪʦʣʩʪʦʡ ʣʠʥʠʝʡ, ʪʦʣʱʠ-

ʥʦʡ S = 0,2-1,0 ʤʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʘʪʘ ʯʝʨʪʝʞʘ ʠ ʨʘʟʤʝʨʦʚ ʋɻʆ, ʘ ʜʣʷ ʚʳʜʝ-

ʣʝʥʠʷ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ ʠʩʧʦʣʴʟʫʶʪ ʰʪʨʠʭʧʫʥʢʪʠʨʥʳʝ ʫʪʦʣʱʝʥʥʳʝ ʣʠʥʠʠ, 

ʪʦʣʱʠʥʦʡ S/2. 

 

9.4 ʉʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ (ʢʦʜ ʕ1) - ʜʦʢʫʤʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʚ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʳʝ ʯʘʩʪʠ ʠʟʜʝʣʠʷ (ʙʣʦʢʠ), ʠʭ ʥʘʟʥʘʯʝʥʠʝ ʠ ʚʟʘʠʤʦʩʚʷʟʴ, ʩʣʫʞʠʪ ʜʣʷ ʦʙʱʝʛʦ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʠʟʜʝʣʠʝʤ (ʫʩʪʨʦʡʩʪʚʦʤ). 

ʅʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚʩʝ ʦʩʥʦʚʥʳʝ ʯʘʩʪʠ ʠʟʜʝʣʠʷ, ʵʣʝʤʝʥʪʳ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʳ, ʘ ʪʘʢʞʝ ʦʩʥʦʚʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ ʥʘ ʩʭʝʤʝ ʠʟʦʙʨʘʞʘʶʪʩʷ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʠʣʠ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʋɻʆ (ʥʘʧʨʠʤʝʨ: ʢʠʥʝʩʢʦʧ, ʜʠʥʘʤʠʢ, ʘʥʪʝʥʥʘ ʠ ʜʨ.). ɺʩʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ  ʚʳʧʦʣʥʷʪʴ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʘʟʤʝʨʘ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʢʨʘʪʥʳʭ ʧʨʦ-

ʧʦʨʮʠʡ ʤʝʞʜʫ ʜʣʠʥʦʡ ʠ ʚʳʩʦʪʦʡ. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʬʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʚʷʟʴ ʤʝʞʜʫ ʦʪ-

ʜʝʣʴʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʠʣʠ ʛʨʫʧʧʘʤʠ ʵʣʝʤʝʥʪʦʚ ʥʘ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤʘʭ ʧʦʢʘʟʳʚʘ-

ʝʪʩʷ ʩʧʣʦʰʥʳʤʠ ʪʦʣʩʪʳʤʠ ʣʠʥʠʷʤʠ - ʣʠʥʠʷʤʠ ʩʚʷʟʠ. 

ʅʘ ʩʭʝʤʝ ʜʦʣʞʥʳ ʙʳʪʴ ʫʢʘʟʘʥʥʳ ʥʘʠʤʝʥʦʚʘʥʠʷ ʢʘʞʜʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʯʘ-

ʩʪʠ ʠʟʜʝʣʠʷ. ʅʘʠʤʝʥʦʚʘʥʠʷ, ʦʙʦʟʥʘʯʝʥʠʷ ʠʣʠ ʪʠʧʳ ʠʟʜʝʣʠʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʧʠʩʳ-

ʚʘʪʴ ʚʥʫʪʨʴ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʯʝʨʪʝʞʥʳʤ ʰʨʠʬʪʦʤ ʧʦ ɻʆʉʊ 2.304. ʈʘʟʤʝʨ ʰʨʠʬ-

ʪʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʠ ʩʦʜʝʨʞʘʥʠʷ ʥʘʜʧʠ-

ʩʝʡ ʚ ʥʠʭ.  

ʇʨʠ ʙʦʣʴʰʦʤ ʢʦʣʠʯʝʩʪʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʯʘʩʪʝʡ ʜʦʧʫʩʢʘʝʪʩʷ ʚʤʝʩʪʦ 

ʥʘʠʤʝʥʦʚʘʥʠʡ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʯʘʩʪʝʡ ʧʨʦʩʪʘʚʣʷʪʴ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʫʩʪʨʦʡʩʪʚ 

- ʩʧʨʘʚʘ ʠʣʠ ʥʘʜ ʥʠʤʠ, ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ ʜʣʷ ʚʩʝʭ ʩʭʝʤ: ʩʚʝʨʭʫ - ʚʥʠʟ ʠ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʩʣʝʚʘ - ʥʘʧʨʘʚʦ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʜ  ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ ʯʝʨʪʝʞʘ ʩʭʝ-

ʤʳ ʧʦʤʝʱʘʝʪʩʷ ʪʘʙʣʠʮʘ ʩ ʧʝʨʝʯʥʝʤ ʵʣʝʤʝʥʪʦʚ (ʨʠʩʫʥʦʢ 3), ʛʜʝ ʜʣʷ ʢʘʞʜʦʛʦ ʧʦ-

ʨʷʜʢʦʚʦʛʦ ʥʦʤʝʨʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʥʘʠʤʝʥʦʚʘʥʠʝ ʵʣʝʤʝʥʪʘ (ʫʩʪʨʦʡʩʪʚʘ) ʠ ʝʛʦ ʦʙʦʟʥʘ-

ʯʝʥʠʝ.  

ʋʩʪʨʦʡʩʪʚʘ /ʧʨʷʤʦʫʛʦʣʴʥʠʢʠ/ ʠ ʣʠʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʚʳʧʦʣ-

ʥʷʪʴ ʩʧʣʦʰʥʳʤʠ ʣʠʥʠʷʤʠ ʦʜʠʥʘʢʦʚʦʡ ʪʦʣʱʠʥʳ. ʅʘʧʨʘʚʣʝʥʠʝ ʭʦʜʘ ʨʘʙʦʯʝʛʦ ʧʨʦ-

ʮʝʩʩʘ (ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ) ʚ ʫʩʪʨʦʡʩʪʚʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ʩʧʝʮʠʘʣʴ-

ʥʳʤʠ ʩʪʨʝʣʢʘʤʠ (ʧʦ ɻʆʉʊ 2.721). ʆʩʪʨʠʝ ʩʪʨʝʣʦʢ, ʧʦʢʘʟʳʚʘʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʝ 

ʧʦʪʦʢʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʚʳʧʦʣʥʷʶʪ ʩ ʨʘʟʚʘʣʦʤ ʧʦʜ ʫʛʣʦʤ 60Á. 

9.5  ʉʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ 



 

 72 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ (ʢʦʜ ʕɿ) ï ʩʭʝʤʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʧʦʣ-

ʥʳʡ ʩʦʩʪʘʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ, ʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʜʘʶ-

ʱʘʷ ʜʝʪʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʠʥʮʠʧʘʭ ʨʘʙʦʪʳ ʠʟʜʝʣʠʷ (ʫʩʪʘʥʦʚʢʠ). 

ʅʘ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʋɻʆ ʚʩʝ ʵʣʝʤʝʥʪʳ, ʥʝ-

ʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʜʘʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʩʝ ʵʣʝʢʪʨʠ-

ʯʝʩʢʠʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ. 

ʋʩʣʦʚʥʝr ʦʙʦʟʥʘʯʝʥʠ ̫ʵʣʝʤʝʥʪʦʚ, ʣʠʥʠʠ ʩʚʷʟʠ ʥʘ ʩʭʝʤʝ ʚʳʧʦʣʥʷʶʪ ʦʜʥʦʡ ʠ 

ʪʦʡ ʞʝ ʪʦʣʱʠʥʦʡ ʣʠʥʠʠ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ, ʚʭʦʜʷʱʠʡ ʚ ʠʟʜʝʣʠʝ ʠ ʠʟʦʙʨʘʞʝʥʥʳʡ ʥʘ 

ʩʭʝʤʝ, ʜʦʣʞʝʥ ʠʤʝʪʴ ʫʩʣʦʚʥʦʝ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʝ ʧʦʟʠʮʠʦʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ. ʇʦ-

ʟʠʮʠʦʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʦʩʪʦʷʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ. ɺ ʧʝʨʚʦʡ ʯʘʩʪʠ ʧʦʟʠʮʠ-

ʦʥʥʦʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʫʢʘʟʘʥ ʚʠʜ ʵʣʝʤʝʥʪʘ (ʫʩʪʨʦʡʩʪʚʘ), ʥʘʧʨʠʤʝʨ: R - 

ʨʝʟʠʩʪʦʨ, ʉ - ʢʦʥʜʝʥʩʘʪʦʨ, VT - ʪʨʘʥʟʠʩʪʦʨ ʠ ʪ.ʧ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʧʦʟʠʮʠʦʥʥʦʛʦ 

ʦʙʦʟʥʘʯʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʫʢʘʟʘʥ ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ (ʫʩʪʨʦʡʩʪʚʘ) ʚ ʧʨʝ-

ʜʝʣʘʭ ʛʨʫʧʧʳ ʜʘʥʥʦʛʦ ʚʠʜʘ: R1, R2...R12; ʉ1, ʉ2... ʉ9; L1, L2 ʠ ʪ.ʜ. ʇʦʨʷʜʢʦʚʳʡ 

ʥʦʤʝʨ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ, ʯʠʪʘʷ ʝʝ ʩʚʝʨʭʫ ʚʥʠʟ, ʩʧʨʘʚʘ ʥʘ 

ʣʝʚʦ. 

ʇʦʟʠʮʠʦʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʭʝʤʳ ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʥʫ ʙʫʢʚʫ, ʣʠʙʦ 

ʜʚʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʚʠʜʦʚ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʠ ʠʭ ʬʫʥʢʮʠʦ-

ʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʫʩʪʨʦʡʩʪʚʝ. ʅʘʧʨʠʤʝʨ: ʝʩʣʠ ʚ ʩʭʝʤʝ ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʪʨʘʥ-

ʟʠʩʪʦʨʳ, ʪʦ ʦʥʠ ʠʤʝʶʪ ʚ ʧʦʟʠʮʠʦʥʥʦʤ ʦʙʦʟʥʘʯʝʥʠʠ ʦʜʥʫ ʙʫʢʚʫ - V. ʇʨʠ ʥʘʣʠʯʠʠ ʚ 

ʩʭʝʤʝ ʪʨʘʥʟʠʩʪʦʨʦʚ, ʜʠʦʜʦʚ ʠ ʩʪʘʙʠʣʠʪʨʦʥʦʚ ʠʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʩʚʘʠʚʘʶʪʩʷ 

ʜʚʫʭʙʫʢʚʝʥʥʳʝ ʢʦʜʳ - VT, VD, VL. ɺ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʷʭ ʧʨʠʤʝʥʷʶʪ ʙʫʢʚʳ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ.  

ʇʦʟʠʮʠʦʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʥʘ ʩʭʝʤʝ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʨʷʜʦʤ ʩ ʋɻʆ (ʩʧʨʘʚʘ ʠʣʠ 

ʩʚʝʨʭʫ). ɺʳʩʦʪʘ ʙʫʢʚ ʠ ʮʠʬʨ ʚ ʫʩʣʦʚʥʦʤ ʙʫʢʚʝʥʥʦ-ʮʠʬʨʦʚʦʤ ʦʙʦʟʥʘʯʝʥʠʠ ʚʩʝʭ 

ʵʣʝʤʝʥʪʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʠʥʘʢʦʚʦʡ. 

ɼʘʥʥʳʝ ʦʙʦ ʚʩʝʭ ʵʣʝʤʝʥʪʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʠʟʜʝʣʠʷ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʥʘ 

ʩʭʝʤʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʧʠʩʘʥʳ ʚ ʧʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʜʦʢʫ-

ʤʝʥʪ ʬʦʨʤʘʪʘ ɸ4 ʩ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ ʧʦ ʬʦʨʤʝ 2 ɻʆʉʊ 2.104. ɹʫʢʚʝʥʥʳʡ ʢʦʜ 

ʇʕ3 ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʧʦʩʣʝ ʰʠʬʨʘ ʜʦʢʫʤʝʥʪʘ. ɺ ʛʨʘʬʝ ç ʅʘʠʤʝʥʦʚʘʥʠʝè, ʧʦʩʣʝ 

ʥʘʠʤʝʥʦʚʘʥʠʷ ʠʟʜʝʣʠʷ ʤʝʣʢʠʤ ʰʨʠʬʪʦʤ ʫʢʘʟʳʚʘʶʪ: ç ʉʭʝʤʘ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʥ-

ʮʠʧʠʘʣʴʥʘʷ. ʇʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚè. ʉʚʷʟʴ ʧʝʨʝʯʥʷ ʵʣʝʤʝʥʪʦʚ ʩ ʋɻʆ ʵʣʝʤʝʥʪʦʚ 

(ʫʩʪʨʦʡʩʪʚ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʟʠʮʠʦʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. ʇʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ 

ʟʘʧʦʣʥʷʝʪʩʷ ʩʚʝʨʭʫ ʚʥʠʟ.  

ʇʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʩʦʚʤʝʩʪʥʦ ʩ ʯʝʨʪʝʞʦʤ  ʩʭʝʤʳ, ʚ 

ʚʠʜʝ ʝʜʠʥʦʛʦ ʜʦʢʫʤʝʥʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʘʙʣʠʮʘ ʧʝʨʝʯʥʷ ʵʣʝʤʝʥʪʦʚ ʨʘʩʧʦʣʘʛʘʝʪʩʷ 

ʥʘʜ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʴʶ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 12 ʤʤ ʦʪ ʥʝʝ. ʇʨʦʜʦʣʞʝʥʠʝ ʧʝʨʝʯʥʷ ʧʦʤʝ-

ʱʘʝʪʩʷ ʩʣʝʚʘ ʦʪ ʦʩʥʦʚʥʦʡ ʥʘʜʧʠʩʠ (ʛʦʣʦʚʢʘ ʪʘʙʣʠʮʳ ʧʦʚʪʦʨʷʝʪʩʷ). 

ʅʘʠʤʝʥʦʚʘʥʠʷ ʛʨʫʧʧ ʵʣʝʤʝʥʪʦʚ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠ-

ʪʘ ʠʭ ʙʫʢʚʝʥʥʳʭ ʢʦʜʦʚ. ɺ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʡ ʛʨʫʧʧʳ, ʠʤʝʶʱʝʡ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʙʫʢ-

ʚʝʥʥʳʡ ʢʦʜ, ʵʣʝʤʝʥʪʳ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦ ʚʦʟʨʘʩʪʘʥʠʶ ʧʦʨʷʜʢʦʚʳʭ ʥʦʤʝʨʦʚ ʠ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʵʣʝʤʝʥʪʦʚ ʧʦʜ ʙʫʢʚʝʥ-

ʥʳʤ ʢʦʜʦʤ Vʊ ʩʥʘʯʘʣʘ ʟʘʧʠʩʳʚʘʶʪ ʦʙʱʝʝ ʥʘʠʤʝʥʦʚʘʥʠʝ çʊʨʘʥʟʠʩʪʦʨʳè, ʘ ʜʘʣʴʰʝ 

ʠʭ ʧʝʨʝʯʝʥʴ ʠ ʪ.ʜ. 

ɺ ʛʨʘʬʝ çʅʘʠʤʝʥʦʚʘʥʠʝè ʦʙʷʟʘʪʝʣʴʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʤʝʨ ʩʪʘʥʜʘʨʪʘ ʠʣʠ ʪʝʭ-

ʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʕʣʝʤʝʥʪʳ ʦʜʥʦʛʦ ʪʠʧʘ (ʥʘʧʨʠʤʝʨ, 

ʢʦʥʜʝʥʩʘʪʦʨʳ) ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʠʤʝʶʱʠʝ ʥʘ ʩʭʝʤʝ 
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ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ, ʜʦʧʫʩʢʘʝʪʩʷ ʟʘʧʠʩʳʚʘʪʴ ʚ ʧʝʨʝʯʝʥʴ ʦʜʥʦʡ 

ʩʪʨʦʢʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʛʨʘʬʫ çʇʦʟ. ʦʙʦʟʥʘʯʝʥʠʝè ʚʧʠʩʳʚʘʶʪ ʪʦʣʴʢʦ ʙʫʢʚʝʥʥʳʝ 

ʦʙʦʟʥʘʯʝʥʠʷ ʩ ʥʘʠʤʝʥʴʰʠʤ ʠ ʥʘʠʙʦʣʴʰʠʤ ʧʦʨʷʜʢʦʚʳʤʠ ʥʦʤʝʨʘʤʠ, ʘ ʚ ʛʨʘʬʫ 

çʂʦʣ.è - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɼʦʧʫʩʢʘʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʚʩʝ ʩʚʝʜʝʥʠʷ ʦʙ ʵʣʝʤʝʥʪʘʭ ʧʦʤʝʱʘʪʴ ʦʢʦ-

ʣʦ ʠʭ ʫʩʣʦʚʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ ʥʘ ʧʦʣʝ ʯʝʨʪʝʞʘ  ʩʭʝʤʳ. 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʘʥʠʷ ʥʘ ʩʭʝʤʝ ʥʦʤʠʥʘʣʦʚ ʨʝʟʠʩʪʦʨʦʚ ʠ ʢʦʥʜʝʥʩʘʪʦ-

ʨʦʚ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʡ ʫʧʨʦʱʝʥʥʳʡ ʩʧʦʩʦʙ ʦʙʦʟʥʘʯʝʥʠʷ ʝʜʠʥʠʮ ʠʟ-

ʤʝʨʝʥʠʷ: 

ʜʣʷ ʈɽɿʀʉʊʆʈʆɺ: 

ï ʦʪ 0 ʜʦ 999  - ʚ ʆʤʘʭ ʙʝʟ ʫʢʘʟʘʥʠʷ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ; 

ï ʦʪ 1Ā10
3
 ʜʦ 999-10

3
 ʆʤ - ʚ ʢʠʣʦʦʤʘʭ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʩʪʨʦʯʥʦʡ ʙʫʢʚʦʡ çʢè; 

ï ʩʚʳʰʝ 1Ā10
6
 ʆʤ - ʚ ʤʝʛʘʦʤʘʭ ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʧʨʦʧʠʩ-

ʥʦʡ ʙʫʢʚʦʡ çʄè; 

ʜʣʷ ʂʆʅɼɽʅʉɸʊʆʈʆɺ: 

ï ʦʪ 0 ʜʦ 999 10
-12

 -  ʚ ʧʠʢʦʬʘʨʘʜʘʭ, ʙʝʟ ʫʢʘʟʘʥʠʷ ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ; 

ï ʦʪ 1 -10
-8
 ʜʦ 9999-10

-6
- ʚ ʤʠʢʨʦʬʘʨʘʜʘʭ, ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʩʪʨʦʯʥʳʤʠ ʙʫʢʚʘ-

ʤʠ çʤʬè. 

ɽʜʠʥʠʮʳ ʝʤʢʦʩʪʠ ʟʘʧʠʩʳʚʘʶʪ ʚ ʚʠʜʝ ʜʨʦʙʥʳʭ ʚʝʣʠʯʠʥ ʠʣʠ ʚ ʚʠʜʝ ʮʝʣʳʭ ʯʠ-

ʩʝʣ, ʧʨʦʩʪʘʚʣʷʷ ʧʦʩʣʝ ʥʠʭ ʯʝʨʝʟ ʟʘʧʷʪʫʶ ʟʥʘʢ 0 (ʥʫʣʴ), ʥʘʧʨʠʤʝʨ: 0,01, 0.2, 30,0. 

9.6  ʉʭʝʤʳ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ 

ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ (ʢʦʜ ʕ2) - ʜʦʢʫʤʝʥʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʨʦʮʝʩʩʳ, ʧʨʦ-

ʪʝʢʘʶʱʠʝ ʚ ʦʪʜʝʣʴʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʮʝʧʷʭ ʠʟʜʝʣʠʷ ʠʣʠ ʠʟʜʝʣʠʠ ʚ ʮʝʣʦʤ (ʠʣʠ 

ʫʩʪʘʥʦʚʢʠ). ɻʨʘʬʠʯʝʩʢʦʝ ʧʦʩʪʨʦʝʥʠʝ ʩʭʝʤʳ ʜʦʣʞʥʦ ʥʘʛʣʷʜʥʦ ʦʪʨʘʞʘʪʴ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʦʩʪʴ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʣʣʶʩʪʨʠʨʫʝʤʳʭ ʩʭʝʤʦʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦʝ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʚ ʠʟʜʝʣʠʠ ʵʣʝʤʝʥʪʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʤʦʞʝʪ ʥʝ ʫʯʠʪʳʚʘʪʴʩʷ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ ʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʫʩʣʦʚʥʳʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʦʙʦʟʥʘʯʝʥʠʡ ʠʣʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ (ʙʣʦʢʦʚ), ʠʟʦʙʨʘʞʝʥʥʳʭ ʫʪʦʣ-

ʱʝʥʥʦʡ ʰʪʨʠʭʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ. ʆʪʜʝʣʴʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʯʘʩʪʠ ʩ ʧʦ-

ʵʣʝʤʝʥʪʥʦʡ ʜʝʪʘʣʠʟʘʮʠʝʡ  ʠʟʦʙʨʘʞʘʶʪ ʧʦ ʧʨʘʚʠʣʘʤ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʥʮʠʧʠʘʣʥɹʳʭ 

ʩʭʝʤ, ʘ ʧʨʠ ʫʢʨʫʧʥʝʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʯʘʩʪʝʡ - ʧʦ ʧʨʘʚʠʣʘʤ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ (ʨʠʩ. 9.1). 

ʅʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʝ ʦʙʦʟʥʘʯʝʥʠʷ ʠʣʠ ʥʘʠʤʝʥʦʚʘʥʠʷ ʬʫʥʢʮʠʦʥʘʣʥɹʳʭ 

ʛʨʫʧʧ, ʠʟʦʙʨʘʞʝʥʥʳʭ ʰʪʨʠʭʧʫʥʢʪʠʨʥʦʡ ʣʠʥʠʝʡ, ʫʢʘʟʳʚʘʶʪ ʚʥʫʪʨʠ ʙʣʦʢʦʚ ʩʚʝʨʭʫ 

ʩʧʨʘʚʘ. 

ɼʣʷ ʢʘʞʜʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʵʣʝʤʝʥʪʘ, ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʋɻʆ, ʙʫʢ-

ʚʝʥʥʦ-ʮʠʬʨʦʚʦʝ ʧʦʟʠʮʠʦʥʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʧʨʦʩʪʘʚʣʷʝʪʩʷ ʩʧʨʘʚʘ ʠʣʠ ʩʚʝʨʭʫ ʦʪ ʥʝ-

ʛʦ.  
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 ʈʠʩʫʥʦʢ 9.1 

 

ʅʘ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʭʝʤʝ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʢʘʟʳʚʘʶʪ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʯʘʩʪʝʡ, ʧʘʨʘʤʝʪʨʳ ʚ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʢʘʭ, ʧʦʷʩʥʷ-

ʶʱʠʝ ʥʘʜʧʠʩʠ ʠ ʜʨ.  

 

ɺʦʧʨʦʩʳ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʷ: 

 

1) ʇʝʨʝʯʠʩʣʠʪʝ ʪʠʧʳ ʠ ʚʠʜʳ ʩʭʝʤ. 

2) ʏʪʦ ʪʘʢʦʝ ʋɻʆ? 

3) ʏʪʦ ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʩʭʝʤʳ, ʫʩʪʨʦʡʩʪʚʦʤ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʛʨʫʧ-

ʧʦʡ? 

4) ɺ ʯʝʤ ʦʪʣʠʯʠʝ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ, ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʠ ʬʫʥʢʮʠʦʥʘʣʥɹʦʡ? 

5) ʂʘʢʦʡ ʪʦʣʱʠʥʦʡ ʣʠʥʠʠ ʠʟʦʙʨʘʞʘʶʪʩʷ ʋɻʆ ʠ ʣʠʥʠʠ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ? 

6) ʂʘʢ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʠ ʧʨʦʩʪʘʚʣʷʶʪʩʷ ʧʦʟʠʮʠʦʥʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥ-

ʪʦʚ? 

7) ʂʘʢ ʟʘʧʦʣʥʷʝʪʩʷ ʧʝʨʝʯʝʥʴ ʵʣʝʤʝʥʪʦʚ? 

 

 

 

 

 

 

 

 

10. ʂʦʤʧʴʶʪʝʨʥʘʷ ʛʨʘʬʠʢʘ 
10.1 ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʤʘʰʠʥʥʘʷ ʛʨʘʬʠʢʘ.  

ʉʫʱʝʩʪʚʫʶʱʠʝ ʬʦʨʤʳ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ (ʄɻ) ʜʘʶʪ ʨʘʟʥʳʝ ʪʠʧʳ ʢʘʯʝʩʪʚʘ 

ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʝʤ. ʄɻ ï ʵʪʦ ʩʦ-

ʟʜʘʥʠʝ, ʭʨʘʥʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʠʟʦʙʨʘʞʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʕɺʄ.  
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ʀʥʪʝʨʘʢʪʠʚʥʘʷ ʄɻ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʴʟʦʚʘʪʝʣʶ ʜʠʥʘʤʠʯʝʩʢʠ ʫʧʨʘʚʣʷʪʴ 

ʠʟʦʙʨʘʞʝʥʠʝʤ (ʝʛʦ ʬʦʨʤʦʡ, ʨʘʟʤʝʨʘʤʠ, ʮʚʝʪʦʤ) ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʜʠʩʧʣʝʷ ʩ ʧʦʤʦ-

ʱʴʶ ʠʥʪʝʨʘʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ (ʢʣʘʚʠʘʪʫʨʘ, ʜʞʦʡʩʪʠʢ, ʤʳʰʴ). 

ʇʘʩʩʠʚʥʘʷ ʄɻ ï ʧʦʣʫʯʝʥʠʝ ʪʚʝʨʜʳʭ ʢʦʧʠʡ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʦʣʫʯʝʥʠʝ ʠʟʦʙ-

ʨʘʞʝʥʠʷ ʥʘ ʵʢʨʘʥʝ ʜʠʩʧʣʝʷ, ʢʦʪʦʨʳʤ ʥʝʣʴʟʷ ʦʧʝʨʘʪʠʚʥʦ ʫʧʨʘʚʣʷʪʴ. 

ʊʠʧʠʯʥʳʝ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʄɻ: 

1) ʏʝʨʯʝʥʠʝ ʠ ʛʨʘʬʠʢʘ; 

2) ʂʘʨʪʦʛʨʘʬʠʷ; 

3) ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʯʝʨʪʝʞʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, ʉɸʇʈ (ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ); 

4) ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʤʫʣʴʪʠʧʣʠʢʘʮʠʷ; 

5) ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ; 

6) ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʢʘʥʮʝʣʷʨʩʢʠʭ ʨʘʙʦʪ ʠ ʵʣʝʢʪʨʦʥʥʘʷ ʧʫʙʣʠʢʘʮʠʷ; 

7) ʀʩʢʫʩʩʪʚʦ ʠ ʨʝʢʣʘʤʘ. 

ɺʩʝ ʪʠʧʳ ʧʨʠʤʝʥʝʥʠʷ ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʄɻ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠʟʦʙʨʘʞʝ-

ʥʠʷ ʩʧʦʩʦʙʳ ʛʨʘʬʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʚʝʢʪʦʨʥʫʶ ʠ ʨʘʩʪʨʦʚʫʶ ʛʨʘ-

ʬʠʢʠ. 

 

10.2 ʉʨʝʜʩʪʚʘ ʨʘʙʦʪʳ ʩ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʦʡ 

ɼʠʩʧʣʝʠ ʙʳʚʘʶʪ ʮʚʝʪʥʳʤʠ ʠ ʤʦʥʦʭʨʦʤʥʳʤʠ. ʆʥʠ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʠʟ 

ʜʚʫʭ ʨʝʞʠʤʦʚ: ʪʝʢʩʪʦʚʦʤ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʤ. 

ɺ ʪʝʢʩʪʦʚʦʤ ʨʝʞʠʤʝ ʵʢʨʘʥ ʜʠʩʧʣʝʷ ʫʩʣʦʚʥʦ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʫʯʘʩʪ-

ʢʠ, ʯʘʱʝ ʚʩʝʛʦ ʥʘ 25 ʩʪʨʦʢ ʧʦ 80 ʩʠʤʚʦʣʦʚ. 

ɺ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʚʦʜʠʪʴ ʪʝʢʩʪ, ʧʨʠʯʝʤ ʥʘʧʠʩʘʥʠʝ ʣʠ-

ʪʝʨ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʦʣʴʥʳʤ (ʰʨʠʬʪ, ʨʘʟʤʝʨ ʠ ʪʘʢ ʜʘʣʝʝ). ʂʦʣʠʯʝʩʪʚʦ ʧʠʢʩʝʣʝʡ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ ʚʝʨʪʠʢʘʣʠ ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʤʦʥʠ-

ʪʦʨʘ. ʅʘʧʨʠʤʝʨ, ʚʳʨʘʞʝʥʠʝ ñʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 640200ò  ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʜʠʩʧʣʝʡ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚʳʚʦʜʠʪ 640 ʪʦʯʝʢ (ʧʠʢʩʝʣʝʡ) ʧʦ ʛʦʨʠʟʦʥʪʘʣʠ ʠ 

200 - ʧʦ ʚʝʨʪʠʢʘʣʠ. 

ɻʨʘʬʦʧʦʩʪʨʦʠʪʝʣʠ (ʧʣʦʪʪʝʨʳ) - ʦʜʠʥ ʠʟ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʪʨʦʡʩʪʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʧʦʣʥʝʥʠʝ ʰʪʨʠʭʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʥʘ ʙʫʤʘʛʝ, 

ʢʘʣʴʢʝ, ʧʣʝʥʢʝ. ʇʦʩʪʨʦʠʪʝʣʠ ʚʳʧʫʩʢʘʶʪʩʷ ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʦʚ - ʦʪ ʥʘʩʪʦʣʴʥʳʭ 

(ʬʦʨʤʘʪ ɸ4) ʜʦ ʙʦʣʴʰʠʭ ʯʝʨʪʝʞʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʥʘ ʢʦʪʦʨʳʭ ʚ ʥʘʪʫʨʘʣʴʥʫʶ ʚʝʣʠ-

ʯʠʥʫ ʚʯrʝʨʯʠʚʘʶʪ, ʥʘʧʨʠʤʝʨ, ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʠʣʝʡ. ʇʣʦʪʪʝʨʳ ʙʳʚʘʶʪ ʧʣʘʥʰʝʪʥʳʝ 

ʠ ʨʫʣʦʥʥʳʝ (ʙʘʨʘʙʘʥʥʳʝ). 

ʈʘʙʦʯʘʷ ʛʦʣʦʚʢʘ ʧʣʦʪʪʝʨʘ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʧʦ ʜʚʫʤ ʢʦʦʨʜʠʥʘ-

ʪʘʤ ʠ ʠʤʝʝʪ ʥʝʩʢʦʣʴʢʦ ʛʥʝʟʜ ʜʣʷ ʧʝʨʴʝʚ (ʬʣʦʤʘʩʪʝʨʦʚ), ʜʘʶʱʠʭ ʣʠʥʠʠ ʨʘʟʣʠʯʥʦʡ 

ʪʦʣʱʠʥʳ ʠʣʠ ʮʚʝʪʘ. ʏʪʦʙʳ ʙʫʤʘʛʘ ʥʝ ʩʜʚʠʛʘʣʘʩʴ, ʦʥʘ ʬʠʢʩʠʨʫʝʪʩʷ ʥʘ ʧʣʘʥʰʝʪʝ 

ʣʠʙʦ ʚʘʢʫʫʤʦʤ (ʯʝʨʝʟ ʩʦʪʥʠ ʤʘʣʝʥʴʢʠʭ ʦʪʚʝʨʩʪʠʡ), ʣʠʙʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʧʦ-

ʣʝʤ. 

ʏʝʤ ʤʝʥʴʰʝ ʚʝʣʠʯʠʥʘ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʛʘ, ʪʝʤ ʪʦʯʥʝʝ ʙʫʜʫʪ ʚʳʯʝʨʯʠʚʘʝ-

ʤʳʝ ʣʠʥʠʠ. ʉʦʚʨʝʤʝʥʥʳʝ ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʠ ʠʤʝʶʪ ʩʢʦʨʦʩʪʴ ʯʝʨʯʝʥʠʷ ʧʦʨʷʜʢʘ 1 

ʤ/ʩ ʠ ʚʝʣʠʯʠʥʫ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʛʘ, ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʰʘʛʦʚʳʤʠ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, ʜʦ 0,01 ʤʤ. ʊʘʢʠʝ ʛʨʘʬʦʧʦʩʪʨʦʠʪʝʣʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʝʢʪʦʨ-

ʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ.  



 

 76 

ʇʨʠ ʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʝ ʵʣʝʤʝʥʪʘʨʥʦʛʦ ʰʘʛʘ ʧʦʩʪʨʦʝʥʠʝ ʦʪʨʝʟʢʘ ʧʨʷʤʦʡ ʣʠ-

ʥʠʠ ʠʣʠ ʜʫʛʠ ʦʢʨʫʞʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʣʠʥʝʡʥʦʡ ʠʣʠ ʢʨʫʛʦʚʦʡ ʠʥʪʝʨ-

ʧʦʣ̫ʮʠʠ, ʪʘʢʞʝ ʢʘʢ ʠ ʥʘ ʨʘʩʪʨʦʚʳʭ ʜʠʩʧʣʝʷʭ. 

ʉʢʘʥʝʨ - ʵʣʝʢʪʨʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʩʯʠʪʳʚʘʥʠʷ ʚ ʢʦʤʧʴʶʪʝʨ 

ʛʨʘʬʠʯʝʩʢʦʡ ʠ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ ʩʯʠʪʳʚʘʥʠʠ ʪʝʢʩʪʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʥʳʭ ʩʨʝʜʩʪʚ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʠʤʚʦʣʦʚ. ʇʨʠʤʝʥʷʶʪ 

ʧʣʘʥʰʝʪʥʳʝ ʠ ʨʫʯʥʳʝ, ʤʦʥʦʭʨʦʤʥʳʝ ʠ ʮʚʝʪʥʳʝ ʩʢʘʥʝʨʳ. ʈʘʙʦʪʘʶʪ ʚ ʨʘʩʪʨʦʚʦʤ 

ʨʝʞʠʤʝ, ʪʦ ʝʩʪʴ ʩʯʠʪʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʩʪʨʦʢʘ ʟʘ ʩʪʨʦʢʦʡ, ʦʧʨʝʜʝʣʷʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʠ ʮʚʝʪ ʧʠʢʩʝʣʝʡ ʠʟʦʙʨʘʞʝʥʠʷ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʜʘʶʪ ʤʘʪʨʠʮʫ ʧʠʢʩʝʣʝʡ, ʢʦ-

ʪʦʨʘʷ ʧʝʨʝʜʘʝʪʩʷ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʚ ʕɺʄ.  
 

10.3 ʉʪʘʥʜʘʨʪ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ GKS (ɻʂʉ, ʗɻʉ) 

ʉ ʨʘʟʚʠʪʠʝʤ ʄɻ ʚʦʟʥʠʢʣʘ ʧʦʪʨʝʙʥʦʩʪʴ ʢʘʢʠʤ-ʣʠʙʦ ʦʙʨʘʟʦʤ ʧʨʠʚʝʩʪʠ ʚ ʩʦʦʪ-

ʚʝʪʩʪʚʠʝ ʩʠʩʪʝʤʳ, ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʝ ʨʘʟʣʠʯʥʳʤʠ ʛʨʫʧʧʘʤʠ ʫʯʝʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʘʥʘʭ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʦʪʨʝʙʦʚʘʣʩʷ ʩʪʘʥʜʘʨʪ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʠ. 

ɺ 1976 ʛ. ʥʘʯʘʣʩʷ ʧʨʦʮʝʩʩ ʨʘʟʨʘʙʦʪʢʠ ʪʘʢʦʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʚ 1981 ʛ. ʙʳʣ ʧʨʠ-

ʥʷʪ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʪʘʥʜʘʨʪ GKS (Graphical Kernel System). ʉʚʳʰʝ 100 ʫʯʝʥʳʭ 

ʩʦ ʚʩʝʛʦ ʤʠʨʘ ʟʘʪʨʘʪʠʣʠ ʙʦʣʝʝ 50 ʯʝʣʦʚʝʢʦ-ʣʝʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ GKS ʩʪʘʣ ʪʝʤ ʚʩʝ-

ʦʙʲʝʤʣʶʱʠʤ ʠ ʩʪʨʦʛʠʤ ʩʪʘʥʜʘʨʪʦʤ, ʢʦʪʦʨʳʤ ʦʥ ʷʚʣʷʝʪʩʷ ʩʝʡʯʘʩ. 

ɺ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʩʪʘʥʜʘʨʪʘ ʧʨʠʤʝʥʷʶʪʩʷ ʘʙʙʨʝʚʠʘʪʫ-

ʨʳ ʗɻʉ (ʷʜʨʦ ʛʨʘʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ) ʠʣʠ ɻʂʉ (ʛʨʘʬʠʯʝʩʢʠʡ ʢʦʨʥʝʚʦʡ ʩʝʛʤʝʥʪ). 

ʇʝʨʚʦʝ ʥʘʟʚʘʥʠʝ ʙʦʣʝʝ ʪʦʯʥʦ ʦʪʨʘʞʘʝʪ ʩʫʪʴ ʥʘʟʚʘʥʠʷ ʩʪʘʥʜʘʨʪʘ. 

 

10.4   ʈʘʩʪʨʦʚʘʷ ʛʨʘʬʠʢʘ 

ʈʘʩʪʨʦʚʘʷ ʛʨʘʬʠʢʘ - ʦʙʣʘʩʪʴ ʄɻ, ʚ ʢʦʪʦʨʦʡ ʠʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

ʤʘʩʩʠʚʘ ʧʠʢʩʝʣʝʡ, ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʧʦ ʩʪʨʦʢʘʤ ʠ ʩʪʦʣʙʮʘʤ. 

ʇʠʢʩʝʣʴ - ʥʘʠʤʝʥʴʰʠʡ ʵʣʝʤʝʥʪ ʥʦʩʠʪʝʣʷ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʪʦʨʦʤʫ ʤʦʞʥʦ ʠʥ-

ʜʠʚʠʜʫʘʣʴʥʦ ʥʘʟʥʘʯʠʪʴ ʮʚʝʪ ʠʣʠ ʩʪʝʧʝʥʴ ʷʨʢʦʩʪʠ. 

ʇʨʦʩʪʝʡʰʠʤ ʧʨʠʤʝʨʦʤ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʜʝʪʩʢʘʷ ʤʦʟʘʠʢʘ 

ʠʟ ʨʘʟʥʦʮʚʝʪʥʳʭ ʢʚʘʜʨʘʪʠʢʦʚ ʠʣʠ ʰʝʩʪʠʫʛʦʣʴʥʠʢʦʚ. ɹʘʟʦʚʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʨʘʩʪ-

ʨʦʚʦʡ ʢʘʨʪʠʥʢʠ ʷʚʣʷʶʪʩʷ ʥʝʟʘʚʠʩʠʤʦ ʘʜʨʝʩʫʝʤʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʪʦʯʢʠ ʥʦʩʠʪʝʣʷ 

ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ ʫʩʪʨʦʝʥʳ ʮʚʝʪʥʳʝ ʨʘʩʪʨʦʚʳʝ ʜʠʩʧʣʝʠ, ʩʭʦʜʥʳʝ ʩ 

ʪʝʣʝʚʠʟʠʦʥʥʳʤʠ ʤʦʥʠʪʦʨʘʤʠ ʠ ʠʤʝʶʱʠʝ ʠʭ ʩʚʦʠʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ. ɺ ʨʘʩʪ-

ʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʠʟʦʙʨʘʞʝʥʠʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʪʨʦʢʘ ʟʘ ʩʪʨʦʢʦʡ. 

ʋʩʪʨʦʡʩʪʚʘ ʩ ʨʝʛʝʥʝʨʘʮʠʝʡ ʚʦʩʧʨʦʠʟʚʦʜʷʪ ʚʩʶ ʤʘʪʨʠʮʫ ʧʠʢʩʝʣʝʡ (ʵʢʨʘʥ) ʩ ʟʘʜʘʥ-

ʥʦʡ ʯʘʩʪʦʪʦʡ ʦʙʥʦʚʣʝʥʠʷ (25, 30, 50 ʠʣʠ 60 ɻʮ). ɼʣʷ ʵʪʦʛʦ ʠʟʦʙʨʘʞʝʥʠʝ ʟʘʧʦʤʠʥʘ-

ʝʪʩʷ ʚ ʧʘʤʷʪʠ ʭʨʘʥʝʥʠʷ ʧʠʢʩʝʣʝʡ, ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʙʫʬʝʨʦʤ ʢʘʜʨʘ. 

ʈʘʩʪʨʦʚʘʷ ʛʨʘʬʠʢʘ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʩʧʦʩʦʙʦʤ ʩʦʟʜʘʥʠʷ ʧʦʣʫʪʦʥʦʚʳʭ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʅʘ ʨʘʩʪʨʦʚʳʝ ʤʦʥʠʪʦʨʳ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʚʦʜʠʪʴ ʪʝʢʩʪʦʚʳʝ ʥʘʜʧʠʩʠ. 

ʇʨʠ ʵʪʦʤ ʟʥʘʢʦʛʝʥʝʨʘʪʦʨ ʨʘʩʢʣʘʜʳʚʘʝʪ ʛʨʘʬʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʣʠʪʝʨ ʥʘ ʙʘʟʦʚʳʝ 

ʵʣʝʤʝʥʪʳ ʠʟʦʙʨʘʞʝʥʠʷ - ʥʘ ʧʠʢʩʝʣʠ. 

ʈʘʩʪʨʦʚʳʝ ʠʟʦʙʨʘʞʝʥʠʷ ʦʙʣʘʜʘʶʪ ʤʥʦʞʝʩʪʚʦʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ ʩʧʝ-

ʮʠʘʣʴʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʦʚʘʥʳ ʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʚ ʢʦʤʧʴʶʪʝʨʝ. ʈʘʟʣʠʯʥʳʝ ʬʘʡ-

ʣʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʠ ʭʨʘʥʷʪ ʵʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ-ʨʘʟʥʦʤʫ. ɼʚʝ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʢʦʪʦʨʳʝ ʬʘʡʣ ʚ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʝ ʜʦʣʞʝʥ ʩʦʭʨʘʥʠʪʴ, ʯʪʦʙʳ ʚʦʩ-

ʩʦʟʜʘʪʴ ʠʟʦʙʨʘʞʝʥʠʝ ï ʵʪʦ ʨʘʟʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʠʢʩʝʣʝʡ. ɼʘʞʝ 

ʝʩʣʠ ʙʫʜʝʪ ʠʩʧʦʨʯʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʮʚʝʪʝ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʠ ʦ ʢʦʵʬʬʠʮʠʝʥʪʝ 
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ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʤʧʴʶʪʝʨ ʚʩʝ ʨʘʥʦ ʩʤʦʞʝʪ ʚʦʩʩʦʟʜʘʪʴ ʚʝʨʩʠʶ ʨʠ-

ʩʫʥʢʘ, ʝʩʣʠ ʙʫʜʝʪ ʟʥʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʠʢʩʝʣʝʡ ʚ ʥʝʤ. 

ʈʘʟʤʝʨʳ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʝʛʦ ʰʠʨʠʥʳ ʠ ʚʳ-

ʩʦʪʳ, ʚʳʨʘʞʝʥʥʳʭ ʚ ʧʠʢʩʝʣʷʭ. ʇʠʢʩʝʣʴ ʩʘʤ ʧʦ ʩʝʙʝ ʥʝ ʦʙʣʘʜʘʝʪ ʥʠʢʘʢʠʤʠ ʨʘʟ-

ʤʝʨʘʤʠ, ʪʘʢ ʢʘʢ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʦʙʣʘʩʪʴ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ, ʭʨʘʥʷʱʘʷ ʠʥ-

ʬʦʨʤʘʮʠʶ ʦ ʮʚʝʪʝ. ʉʦʦʪʥʝʩʷ ʨʘʟʤʝʨ ʚ ʧʠʢʩʝʣʭ̫ ʩ ʥʝʢʦʪʦʨʦʡ ʨʘʟʨʝʰʘʶʱʝʡʩʷ ʩʧʦ-

ʩʦʙʥʦʩʪʴʶ ʫʩʪʨʦʡʩʪʚʘ ʚʚʦʜʘ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʩʪʦʷʱʠʡ ʨʘʟʤʝʨ ʨʠʩʫʥʢʘ. ʇʦ-

ʩʢʦʣʴʢʫ ʨʘʟʤʝʨʳ ʠʟʦʙʨʘʞʝʥʠʷ ʭʨʘʥʷʪʩʷ ʦʪʜʝʣʴʥʦ, ʧʠʢʩʝʣʠ ʟʘʧʦʤʠʥʘʶʪʩʷ ʦʜʠʥ ʟʘ 

ʜʨʫʛʠʤ, ʦʙʳʯʥʦ ʢʘʢ ʙʦʣʴʰʦʡ ʙʣʦʢ ʜʘʥʥʳʭ. ʂʦʤʧʴʶʪʝʨʫ ʥʝ ʧʨʠʭʦʜʠʪʩʷ ʟʘʧʦʤʠʥʘʪʴ 

ʧʦʟʠʮʠʠ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣ,̫ ʦʥ ʚʦʩʩʦʟʜʘʝʪ ʩʝʪʢʫ ʧʦ ʨʘʟʤʝʨʘʤ, ʟʘʜʘʥʥʳʤ ʢʦʵʬʬʠʮʠ-

ʝʥʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ, ʘ ʧʦʪʦʤ ʟʘʧʦʤʠʥʘʝʪ ʝʝ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ʚʚʝʜʝʥ ʩʧʝʮʠʘʣʴʥʦ ʜʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝ-

ʩʪʚʘ ʧʠʢʩʝʣʝʡ ʚ ʤʘʪʨʠʮʝ ʨʠʩʫʥʢʘ ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ. ʏʘʩʪʦ ʝʛʦ ʥʘʟʳʚʘʶʪ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʝʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤʘʪʦʚ: 

DOS 320*200, 320*240, 600*400, 600*480 

Windows 640*480, 800*600, 1024*768, 1240*1024 

Macintosh 512*384, 640*480, 768*576, 1024*768 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʷʤʦʫʛʦʣʴʥʦʩʪʠ ʦʪʥʦʩʠʪʩʷ ʢ ʨʝʘʣʴʥʳʤ ʨʘʟʤʝʨʘʤ ʚʠ-

ʜʝʦʧʠʢʩʝʣ.̫ ʈʘʟʤʝʨʳ ʚʠʜʝʦʧʠʢʩʝʣʝʡ ʟʘʚʠʩʷʪ ʦʪ ʘʧʧʘʨʘʪʥʦʛʦ ʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩ-

ʧʝʯʝʥʠʷ, ʧʦʵʪʦʤʫ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʙʫʜʝʪ ʨʘʟʣʠʯʝʥ. 

ʀʩʧʨʘʚʠʪʴ ʠʩʢʘʞʝʥʠʝ ʨʠʩʫʥʢʘ, ʚʦʟʥʠʢʘʶʱʝʝ ʧʨʠ ʝʛʦ ʧʝʨʝʥʦʩʝ ʚ ʜʨʫʛʫʶ 

ʧʨʦʛʨʘʤʤʥʫʶ ʩʠʩʪʝʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʞʥʦ  ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʝʤ, ʧʨʠʯʝʤ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʷ ʦʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʨʫʛʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ (ʧʦ ʚʝʨʪʠʢʘʣʠ ʠ ʛʦʨʠʟʦʥʪʘʣʠ). ʇʨʠ ʤʘʩʰʪʘʙʠʨʦʚʘʥʠʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ 

ʦʙʱʝʝ ʯʠʩʣʦ ʧʠʢʩʝʣʝʡ, ʘ ʤʝʥʷʝʪʩʷ ʨʘʟʤʝʨ ʚʩʝʭ ʧʠʢʩʝʣʝʡ.  

ʎʚʝʪ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣʷ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʢʦʤʧʴʪʁʝʨʝ 

ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʠ ʙʠʪʦʚ. ʏʝʤ ʙʦʣʴʰʝ ʙʠʪʦʚ ʜʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʪʝʤ 

ʙʦʣʴʰʝ ʦʪʪʝʥʢʦʚ ʮʚʝʪʘ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ.  

ɹʠʪ ï ʥʘʠʤʝʥʴʰʠʡ ʵʣʝʤʝʥʪ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʟʥʘʯʝʥʠʝ çʚʢʣʶʯʝʥʦè ʠʣʠ çʚʳʢʣʶʯʝʥʦè (çʜʘè ʠʣʠ çʥʝʪè, çʝʜʠʥʠʮʘè ʠʣʠ çʥʦʣʴè). 

ʎʚʝʪ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣ ̫ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ï ʯʝʨʥʳʡ, ʙʝʣʳʡ, ʩʝʨʳʡ ʠʣʠ ʣʶʙʦʡ 

ʠʟ ʩʧʝʢʪʨʘ ï ʟʘʧʦʤʠʥʘʝʪʩʷ ʚ ʢʦʤʧʴʶʪʝʨʝ ʩ ʧʦʤʦʱʴʶ ʢʦʤʙʠʥʘʮʠʠ ʙʠʪʦʚ. ʏʠʩʣʦ ʙʠ-

ʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʦʤ ʜʣʷ ʟʘʧʦʤʠʥʘʥʠʷ ʮʚʝʪʘ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣ,̫ ʥʘʟʳʚʘ-

ʝʪʩʷ ʙʠʪʦʚʦʡ ʛʣʫʙʠʥʦʡ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʪʠʧ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʧʠʢʩʝʣʝʡ, ʠʤʝʶ-

ʱʠʭ ʪʦʣʴʢʦ ʜʚʘ ʚʦʟʤʦʞʥʳʭ ʮʚʝʪʘ ï ʯʝʨʥʳʡ ʠ ʙʝʣʳʡ. ʊʘʢʦʡ ʪʠʧ ʧʠʢʩʝʣ ̫ʟʘʥʠʤʘʝʪ 

ʣʠʰʴ ʦʜʠʥ ʙʠʪ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ. ʇʦʵʪʦʤʫ ʠʟʦʙʨʘʞʝʥʠʷ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʧʠʢʩʝʣʝʡ 

ʵʪʦʛʦ ʚʠʜʘ, ʥʘʟʳʚʘʶʪʩʷ 1-ʙʠʪʦʚʳʤʠ ʠʟʦʙʨʘʞʝʥʠʷʤʠ. ɽʩʣʠ ʢʘʞʜʳʡ ʧʠʢʩʝʣ ɹʜʣ̫ 

ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʮʚʝʪʝ ʪʨʝʙʫʝʪ 24 ʙʠʪʘ, ʠʟʦʙʨʘʞʝʥʠʝ ʙʫʜʝʪ ʥʘʟʳʚʘʪʴʩʷ 24-

ʙʠʪʦʚʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʮʚʝʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩ ̫ʙʦʣʴʰʝ ʙʠʪʦʚ 

ʠʥʬʦʨʤʘʮʠʠ. ʏʠʩʣʦ ʜʦʩʪʫʧʥʳʭ ʮʚʝʪʦʚ  ʨʘʚʥʦ ʜʚʫʤ ʚ ʩʪʝʧʝʥʠ, ʨʘʚʥʦʡ ʢʦʣʠʯʝʩʪʚʫ 

ʙʠʪʦʚ ʚ ʧʠʢʩʝʣʝ. ɽʩʣʠ ʧʠʢʩʝʣ ɹʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʙʠʪʦʚ (ʯʝʨʥʳʡ ʠ ʙʝʣʳʡ), ʪʦ ʤʳ 

ʠʤʝʝʤ 2
2
 ʚʦʟʤʦʞʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʟʥʘʯʝʥʠʡ çʚʢʣʶʯʝʥʦ ï ʚʳʢʣʶʯʝʥʦè. ʀʩʧʦʣʴʟʫʷ 

ʜʣʷ ʟʥʘʯʝʥʠʷ çʚʳʢʣʶʯʝʥʦè ʩʠʤʚʦʣ 0, ʘ ʜʣʷ çʚʢʣʶʯʝʥʦè - 1, ʵʪʠ ʢʦʤʙʠʥʘʮʠʠ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʪʘʢ: 00, 01, 10 ʠ 11. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʠʢʩʝʣ,ɹ ʩʦʩʪʦʷʱʠʡ ʠʟ ʜʚʫʭ ʙʠʪʦʚ, 
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ʜʘʝʪ ʯʝʪʳʨʝ ʚʦʟʤʦʞʥʳʭ ʮʚʝʪʘ ʠʣʠ ʛʨʘʜʘʮʠʠ ʩʝʨʦʛʦ. 

ʏʝʪʳʨʝ ʙʠʪʘ ʠʥʬʦʨʤʘʮʠʠ ʜʘʜʫʪ 2
4 
ʠʣʠ 16 ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ (ʠʣʠ ʛʨʘʜʘʮʠʡ 

ʩʝʨʦʛʦ); 8 ʙʠʪ ï 2
8
 ʠʣʠ 256 ʮʚʝʪʦʚ; 24 ʙʠʪʦʚ ʦʙʝʩʧʝʯʘʪ ʙʦʣʝʝ 16 ʤʠʣʣʠʦʥʦʚ ʜʦʩʪʫʧ-

ʥʳʭ ʮʚʝʪʦʚ. ʎʚʝʪʘ, ʦʧʠʩʳʚʘʝʤʳʝ 24 ʙʠʪʘʤʠ, ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʮʚʝ-

ʪʘʤʠ, ʪʘʢ ʢʘʢ 16 ʤʠʣʣʠʦʥʦʚ ʮʚʝʪʦʚ ï ʙʦʣʝʝ ʯʝʤ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʧʨʝʜʩʪʘʚʠʪʴ ʚʩʝ 

ʚʦʟʤʦʞʥʳʝ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʝʥ ʨʘʟʣʠʯʠʪʴ ʯʝʣʦʚʝʯʝʩʢʠʡ ʛʣʘʟ. 

ɽʩʣʠ ʫʩʣʦʚʥʦ ʧʦʢʘʟʘʪʴ ʤʘʪʨʠʮʫ ʧʠʢʩʝʣʝʡ, ʪʦ ʚʠʜʥʦ, ʯʪʦ ʧʨʷʤʘʷ ʣʠʥʠʷ ʙʫʜʝʪ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʧʨʷʤʦʡ ʪʦʣʴʢʦ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ - ʫʛʦʣ ʥʘʢʣʦʥʘ ʢ ʛʦʨʠ-
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ʦ
. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʦʪʨʝʟʢʘ ʧʨʠʜʝʪʩʷ 

ʥʘʙʨʘʪʴ ʣʦʤʘʥʫʶ ʣʠʥʠʶ, ʙʣʠʟʢʫʶ ʢ ʧʨʷʤʦʡ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʦʪʨʝʟʢʘ ʟʘ ʦʜʠʥ 

ñʭʦʜò ʪʦʯʢʫ ʤʦʞʥʦ ʧʝʨʝʤʝʩʪʠʪʴ ʚ ʦʜʠʥ ʠʟ ʩʦʩʝʜʥʠʭ ʚʦʩʴʤʠ ʧʠʢʩʝʣʝʡ. ʇʨʦʛʨʘʤ-

ʤʠʩʪ- ʧʦʣʴʟʦʚʘʪʝʣʴ, ʢʦʥʝʯʥʦ, ʥʝ ʜʫʤʘʝʪ ʦʙ ʦʪʜʝʣʴʥʳʭ ʭʦʜʘʭ. ʕʪʠ ʭʦʜʳ ʚʳʯʠʩʣʷʝʪ 

ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʛʨʘʤʤʘ ʚ ʕɺʄ. ʊʘʢʦʡ ʧʨʦʮʝʩʩ ʥʘʟʳʚʘʝʪʩʷ ʠʥʪʝʨʧʦʣʷʮʠʝʡ. ɽʩʣʠ 

ʥʘʙʠʨʘʝʪʩʷ ʪʨʘʝʢʪʦʨʠʷ, ʙʣʠʟʢʘʷ ʢ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʪʦ ʛʦʚʦʨʷʪ ʦ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷ-

ʮʠʠ, ʝʩʣʠ ʙʣʠʟʢʘʷ ʢ ʜʫʛʝ ʦʢʨʫʞʥʦʩʪʠ, ʪʦ - ʦ ʢʨʫʛʦʚʦʡ ʠʥʪʝʨʧʦʣʷʮʠʠ. ʃʠʥʠʷʤ, ʧʦ-

ʩʪʨʦʝʥʥʳʤ ʚ ʨʘʩʪʨʦʚʦʤ ʨʝʞʠʤʝ, ʚʩʝʛʜʘ ʩʚʦʡʩʪʚʝʥʝʥ ʵʬʬʝʢʪ ʩʪʫʧʝʥʯʘʪʦʩʪʠ. 

ɼʦʩʪʦʠʥʩʪʚʘ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ: 

1) ʍʦʨʦʰʝʝ ʨʘʩʪʨʦʚʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʳʛʣʷʜʠʪ ʝʩʪʝʩʪʚʝʥʥʦ, ʪʘʢ ʢʘʢ ʨʘʩʪʨʦʚʘʷ 

ʛʨʘʬʠʢʘ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʘʣʴʥʳʝ ʦʙʨʘʟʳ. 

2) ʃʝʛʢʘʷ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʝʯʘʪʘʶʱʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ (ʧʨʠʥ-

ʪʝʨʳ ʠ ʬʦʪʦʥʘʙʦʨʥʳʝ ʘʚʪʦʤʘʪʳ). 

ʅʝʜʦʩʪʘʪʢʠ: 

1) ʆʯʝʥʴ ʙʦʣʴʰʦʡ ʦʙʲʝʤ ʧʘʤʷʪʠ ʬʘʡʣʦʚ ʨʘʩʪʨʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

2) ʊʨʫʜʥʦʩʪʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟ-ʟʘ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʬʘʡʣʦʚ. 

 

10.5  ɺʝʢʪʦʨʥʘʷ ʛʨʘʬʠʢʘ 

ɺ ʦʪʣʠʯʠʝ  ʦʪ ʨʘʩʪʨʦʚʦʡ ʛʨʘʬʠʢʠ, ʚ ʢʦʪʦʨʦʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩ-

ʧʦʣʴʟʫʶʪʩʷ ʙʦʣʴʰʠʝ ʤʘʩʩʠʚʳ ʦʪʜʝʣʴʥʳʭ ʪʦʯʝʢ, ʚ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʝ ʠʟʦʙʨʘ-

ʞʝʥʠʷ ʩʪʨʦʷʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʠʩʘʥʠʡ ʦʙʲʝʢʪʦʚ (ʦʢʨʫʞʥʦ-

ʩʪʝʡ ʠ ʣʠʥʠʡ). ʕʪʦ ʤʦʞʝʪ ʧʦʢʘʟʘʪʴʩʷ ʙʦʣʝʝ ʩʣʦʞʥʳʤ, ʯʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʪʨʦ-

ʚʳʭ ʤʘʩʩʠʚʦʚ, ʦʜʥʘʢʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʦʧʠʩʘʥʠʡ ʦʢʘʟʳʚʘʝʪʩʷ ʧʨʦʱʝ.  

ʆʜʥʦ ʠ ʪʦ ʞʝ ʠʟʦʙʨʘʞʝʥʠʝ, ʥʘʧʨʠʤʝʨ ʦʢʨʫʞʥʦʩʪʠ, ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʦ ʩ 

ʧʦʤʦʱʴʶ ʦʪʜʝʣʴʥʳʭ ʧʠʢʩʝʣʝʡ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʩʪʳʭ ʚʝʢʪʦʨʥʳʭ ʦʧʠʩʘʥʠʡ. 

ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʠʩʧʦʣʴʟʫʝʪ ʢʦʤʙʠ-

ʥʘʮʠʶ ʢʦʤʧʴʶʪʝʨʥʳʭ ʢʦʤʘʥʜ ʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʬʦʨʤʫʣ ʜʣʷ ʦʧʠʩʘʥʠʷ ʦʙʲʝʢʪʦʚ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʢʦʤʧʴʶʪʝʨʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ (ʤʦʥʠʪʦʨ, ʧʨʠʥʪʝʨ) ʚʳʯʠʩʣʠʪʴ ʠ ʧʦ-

ʩʪʘʚʠʪʴ ʨʝʘʣʴʥʳʝ ʪʦʯʢʠ ʧʨʠ ʨʠʩʦʚʘʥʠʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ. ʕʪʘ ʦʩʦʙʝʥʥʦʩʪʴ ʚʝʢʪʦʨʥʦʡ 

ʛʨʘʬʠʢʠ ʜʘʝʪ ʝʡ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʨʘʩʪʨʦʚʦʡ, ʥʦ ʚ ʪʦʞʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʧʨʠ-

ʯʠʥʦʡ ʝʝ ʥʝʜʦʩʪʘʪʢʦʚ.  

ɺʝʢʪʦʨʥʫʶ ʛʨʘʬʠʢʫ ʝʱʝ ʥʘʟʳʚʘʶʪ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʡ ʠʣʠ ʯʝʨʪʝʞ-

ʥʦʡ ʛʨʘʬʠʢʦʡ. ʇʨʦʩʪʳʝ ʦʙʲʝʢʪʳ (ʦʢʨʫʞʥʦʩʪʠ, ʣʠʥʠʠ, ʩʬʝʨʳ, ʢʫʙʳ, ʠ ʪ. ʜ.) ʥʘʟʳʚʘ-

ʶʪʩʷ ʧʨʠʤʠʪʠʚʘʤʠ  ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ.  ɺ 

ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʝ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʟʜʘʶʪʩʷ ʧʫʪʝʤ ʢʦʤʙʠʥʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢ-

ʪʦʚ 

ɼʣʷ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʦʚ - ʧʨʠʤʠʪʠʚʦʚ ʚ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʦʩʪʳʝ ʦʧʠʩʘʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʛʨʘʬʠʯʝʩʢʠʭ ʚʝʢʪʦʨʥʳʭ ʧʨʠʤʠʪʠʚʦʚ ʠʩʧʦʣʴʟʫʁ ʪʩʷ 
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ʧʨʷʤʳʝ ʣʠʥʠʠ, ʜʫʛʠ, ʦʢʨʫʞʥʦʩʪʠ, ʵʣʣʠʧʩʳ, ʘ ʪʘʢʞʝ ʦʙʣʘʩʪʠ ʦʜʥʦʪʦʥʥʦʛʦ ʠʣʠ ʠʟ-

ʤʝʥʷʶʱʝʛʦʩʷ ʮʚʝʪʘ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʟʘʧʦʣʥʠʪʝʣʷʤʠ.  

ɺ ʪʨʝʭʤʝʨʥʦʡ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʠʪʠʚʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʬʝ-

ʨʳ ʠ ʢʫʙʳ. ʂʦʤʘʥʜʳ, ʦʧʠʩʳʚʘʶʱʠʝ ʚʝʢʪʦʨʥʳʝ ʦʙʲʝʢʪʳ ʧʦʣʴʟʦʚʘʪʝʣʶ ʥʝ ʚʠʜʥʳ. 

ʆʧʨʝʜʝʣʷʪʴ, ʢʘʢ ʦʧʠʩʳʚʘʪʴ ʦʙʲʝʢʪʳ, ʙʫʜʝʪ ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʧʨʦʛʨʘʤ-

ʤʘ. ʆʜʥʘʢʦ, ʥʝʢʦʪʦʨʳʝ ʟʥʘʥʠʷ ʦ ʪʦʤ, ʢʘʢ ʦʧʠʩʳʚʘʶʪʩʷ ʦʙʲʝʢʪʳ, ʧʦʟʚʦʣʷʶʪ ʧʦʥʷʪʴ 

ʢʘʢ ʩʠʣʥɹʳʝ, ʪʘʢ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ. 

ʉʠʣʴʥʘʷ ʩʪʦʨʦʥʘ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ: ʧʨʦʩʪʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ 

ʦʧʠʩʳʚʘʶʪʩʷ ʦʯʝʥʴ ʧʨʦʩʪʦ ʠ ʟʘʥʠʤʘʶʪ ʤʘʣʦ ʧʘʤʷʪʠ. 

ɺʝʢʪʦʨʥʳʝ ʬʦʨʤʘʪʳ ʦʙʣʘʜʘʶʪ ʨʘʟʥʳʤʠ ʮʚʝʪʦʚʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ɺ ʦʙʳʯ-

ʥʳʭ ʚʝʢʪʦʨʥʳʭ ʦʙʲʝʢʪʘʭ ʮʚʝʪ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʚʩʝʤʫ ʦʙʲʝʢʪʫ  ʚ ʮʝʣʦʤ ʠ ʷʚʣʷʝʪʩʷ 

ʯʘʩʪʴʶ ʝʛʦ ʚʝʢʪʦʨʥʦʛʦ ʦʧʠʩʘʥʠʷ. ʇʨʦʩʪʝʡʰʠʝ ʬʦʨʤʘʪʳ ʥʝ ʩʦʜʝʨʞʘʪ ʥʠʢʘʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʮʚʝʪʝ. ʀʭ ʠʩʧʦʣʴʟʫʶʪ ʧʦ ʫʤʦʣʯʘʥʠʶ ʥʘ ʫʩʪʨʦʡʩʪʚʘʭ ʚʚʦʜʘ ʠʟʦʙʨʘʞʝ-

ʥʠʷ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʝ ʬʦʨʤʘʪʳ ʩʧʦʩʦʙʥʳ ʧʦʜʜʝʨʞʘʪʴ ʜʘʥʥʳʝ ʚ ʧʦʣʥʦʤ 32-ʭ 

ʙʠʪʥʦʤ ʮʚʝʪʝ. ʂʘʢʘʷ ʙʳ ʮʚʝʪʦʚʘʷ ʤʦʜʝʣʴ ʥʝ ʧʨʠʤʝʥʷʣʘʩʴ ʚ ʬʦʨʤʘʪʝ, ʥʘ ʨʘʟʤʝʨ 

ʚʝʢʪʦʨʥʦʛʦ ʬʘʡʣʘ ʦʥʘ ʥʝ ʚʣʠʷʝʪ, ʢʨʦʤʝ ʪʝʭ ʩʣʫʯʘʝʚ, ʢʦʛʜʘ ʚʥʫʪʨʠ ʚʝʢʪʦʨʥʦʛʦ ʬʘʡ-

ʣʘ ʦʧʠʩʳʚʘʝʪʩʷ ʨʘʩʪʨʦʚʳʡ ʦʙʝ̡ʢʪ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ: 

1) ʇʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʩʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʣʶʙʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ. 

ɺʝʢʪʦʨʥʳʝ ʢʦʤʘʥʜʳ ʩʦʦʙʱʘʶʪ ʫʩʪʨʦʡʩʪʚʫ ʚʳʚʦʜʘ, ʯʪʦ ʥʫʞʥʦ ʥʘʨʠʩʦʚʘʪʴ ʦʙʝ̡ʢʪ, 

ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʩʪʦʣʴʢʦ ʪʦʯʝʢ ʠʣʠ ʚʠʜʝʦʧʠʢʩʝʣʝʡ ʩʢʦʣʴʢʦ ʚʦʟʤʦʞʥʦ. ʇʦʵʪʦʤʫ 

ʯʝʤ ʙʦʣʴʰʝ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʚʦʜʘ, ʪʝʤ ʣʫʯʰʝ ʙʫʜʝʪ ʚʳʛʣʷʜʝʪʴ ʚʝʢ-

ʪʦʨʥʳʡ ʦʙʝ̡ʢʪ (ʨʠʩ. 10.1). 

ʈʘʩʪʨʦʚʳʡ ʬʦʨʤʘʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʝʪ, ʩʢʦʣʴʢʦ ʧʠʢʩʝʣʝʡ ʩʦʜʝʨʞʠʪʩʷ ʚ ʠʟʦ-

ʙʨʘʞʝʥʠʠ. ʕʪʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚʤʝʩʪʝ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʫʩʪʨʦʡʩʪʚʘ ʚʳʚʦʜʘ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦ ʠʟ ʜʚʫʭ: ʣʠʙʦ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʨʘʟ-

ʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʠʩʫʥʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʨʘʟʤʝʨ ʨʠʩʫʥʢʘ, ʣʠʙʦ ʜʣʷ ʢʘʞʜʦʛʦ 

ʧʠʢʩʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʝʝ ʯʠʩʣʦ ʪʦʯʝʢ ʠ ʨʘʟʤʝʨ, ʢʘʯʝʩʪʚʦ ʦʢʨʫʞʥʦʩʪʠ (ʩʪʫ-

ʧʝʥʯʘʪʦʩʪʴ) ʦʩʪʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ (ʨʠʩ.10.2). 

2) ʄʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʪʜʝʣʴʥʳʝ ʯʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʥʝ ʦʢʘʟʳʚʘʷ ʥʠʢʘʢʦ-

ʛʦ ʚʣʠʷʥʠʷ ʥʘ ʦʩʪʘʣʴʥʳʝ ʯʘʩʪʠ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʢʘʢʦʡ-ʥʠʙʫʜʴ ʦʙʲʝʢʪ, 

ʜʦʩʪʘʪʦʯʥʦ ʝʛʦ ʚʳʙʨʘʪʴ ʠ ʧʨʦʠʟʚʝʩʪʠ ʩ ʥʠʤ ʥʝʦʙʭʦʜʠʤʳʝ ʤʘʥʠʧʫʣʷʮʠʠ 

3) ɿʘʥʠʤʘʝʪ ʤʘʣʦ ʧʘʤʷʪʠ. ɼʘʞʝ ʩʣʦʞʥʳʡ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʡ ʨʠʩʫʥʦʢ ʨʝʜʢʦ 

ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʝ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪʝʥ ʢʠʣʦʙʘʡʪ, ʪʦʛʜʘ ʢʘʢ ʨʘʩʪʨʦʚʳʡ ʨʠʩʫʥʦʢ ʟʘʥʠ-

ʤʘʝʪ ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ ʙʦʣʴʰʝ. 

 

ʅʝʜʦʩʪʘʪʢʠ ʚʝʢʪʦʨʥʦʡ ʛʨʘʬʠʢʠ: 

1) ʀʩʢʫʩʩʪʚʝʥʥʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ (ʯʝʨʪʝʞʠ, ʛʨʘʬʠʢʘ); 

2) ʇʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʤʝʩʪʠʤʦʩʪʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 
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ɺʝʢʪʦʨʥʘʷ ʦʢʨʫʞʥʦʩʪʴ, ʨʘʩʧʝʯʘʪʘʥʥʘʷ ʩ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ  

72 ʪ/ʜ, 300 ʪ/ʜ ʠ 1200 ʪ/ʜ. 

                          ʈʠʩʫʥʦʢ 10.1 

 

 

 

ʈʘʩʪʨʦʚʘʷ ʦʢʨʫʞʥʦʩʪʴ, ʨʘʩʧʝʯʘʪʘʥʥʘʷ ʩ ʨʘʟʨʝʰʘʶʱʝʡ  ʩʧʦʩʦʙʥʦʩʪʴʶ  

72 ʪ/ʜ, 300 ʪ/ʜ ʠ 1200 ʪ/ʜ. 

ʈʠʩʫʥʦʢ 10.2 

 

 

 

10.6 ʎʚʝʪ ʚ ʤʘʰʠʥʥʦʡ ʛʨʘʬʠʢʝ 

ʈʘʟʣʠʯʘʶʪ ʠʟʣʫʯʘʝʤʳʡ ʠ ʦʪʨʘʞʝʥʥʳʡ ʩʚʝʪ (ʨʠʩ.10.3). ʀʟʣʫʯʘʝʤʳʡ ï ʵʪʦ 

ʩʚʝʪ, ʚʳʭʦʜʷʱʠʡ ʠʟ ʘʢʪʠʚʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. ʆʪʨʘʞʝʥʥʳʡ ï ʵʪʦ ʩʚʝʪ, ʦʪʨʘʟʠʚh ʠʡʩʷ 
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ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʦʙʲʝʢʪʘ, ʥʝ ʠʟʣʫʯʘʶʱʠʡ ʩʦʙʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʀʟʣʫʯʘʝʤʳʡ ʩʚʝʪ, 

ʠʜʫʱʠʡ ʢ ʛʣʘʟʫ ʥʘʙʣʶʜʘʪʝʣʷ, ʩʦʭʨʘʥʷʝʪ ʚʩʝ ʮʚʝʪʘ, ʠʟ ʢʦʪʦʨʳʭ ʦʥ ʩʦʩʪʦʠʪ. ʇʨʠ ʦʪ-

ʨʘʞʝʥʠʠ ʦʙʲʝʢʪʘ ʮʚʝʪʘ ʤʝʥʷʶʪʩʷ, ʪ. ʢ. ʥʝʢʦʪʦʨʳʝ ʜʣʠʥʳ ʚʦʣʥ ʤʦʛʫʪ ʧʦʛʣʦʱʘʪʴʩʷ 

ʦʙʲʝʢʪʦʤ. ɺ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ ʮʚʝʪ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʢʘʢ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʣʫʯʝʥʠʷ, ʪʘʢ ʠ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʘʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʩʫʱʝʩʪʚʫʶʪ ʜʚʝ ʩʠʩʪʝʤʳ ʝʛʦ 

ʦʧʠʩʘʥʠʷ. 

 

ʀʟʣʫʯʘʝʤʳʡ ʩʚʝʪ, ʠʜʫʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʛʣʘʟʫ, 

ʥʝ ʤʝʥʷʝʪ ʮʚʝʪ; ʩʚʝʪ, ʦʪʨʘʞʝʥʥʳʡ ʦʪ ʧʨʝʜʤʝʪʘ,  ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʮʚʝʪ. 

ʈʠʩʫʥʦʢ 10.3 

 

ʆʩʥʦʚʥʳʝ ʮʚʝʪʘ ï ʵʪʦ 3 ʮʚʝʪʘ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥ 

ʣʶʙʦʡ ʜʨʫʛʦʡ ʮʚʝʪ. ʎʚʝʪʦʚʦʡ ʩʠʥʪʝʟ ʦʩʥʦʚʘʥ ʥʘ ʩʣʦʞʝʥʠʠ ʮʚʝʪʦʚ ʠʣʠ ʥʘ ʚʳʯʠʪʘ-

ʥʠʠ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ. 

ɸʜʜʠʪʠʚʥʳʡ ʮʚʝʪ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʩʦʝʜʠʥʝʥʠʠ ʣʫʯʝʡ ʨʘʟʣʠʯʥʦʛʦ ʮʚʝʪʘ. ɺ 

ʵʪʦʡ ʩʠʩʪʝʤʝ ʦʪʩʫʪʩʪʚʠʝ ʚʩʝʭ ʮʚʝʪʦʚ ʜʘʝʪ ʯʝʨʥʳʡ ʮʚʝʪ, ʘ ʥʘʣʠʯʠʝ ʚʩʝʭ ʮʚʝʪʦʚ ï ʙʝ-

ʣʳʡ. ʉʠʩʪʝʤʘ ʘʜʜʠʪʠʚʥʳʭ ʮʚʝʪʦʚ ʨʘʙʦʪʘʝʪ ʩ ʠʟʣʫʯʘʝʤʳʤ ʮʚʝʪʦʤ. ɼʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤʠ ʥʘʟʳʚʘʶʪ ʮʚʝʪʘ ʠʟʣʫʯʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʜʘʶʪ ʙʝʣʳʡ ʮʚʝʪ. ʇʨʠ 

ʘʜʜʠʪʠʚʥʦʤ ʩʠʥʪʝʟʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʮʚʝʪʦʚ ʧʨʠʥʷʪʳ ʟʝʣʝʥʳʡ, ʢʨʘʩʥʳʡ, ʛʦʣʫ-

ʙʦʡ ʮʚʝʪʘ (RGB). ɽʩʣʠ ʩʤʝʰʘʪʴ ʠʭ ʚ ʨʘʚʥʦʡ ʧʨʦʧʦʨʮʠʠ, ʦʥʠ ʜʘʜʫʪ ʠʟʣʫʯʝʥʠʝ ʙʝ-

ʣʦʛʦ ʮʚʝʪʘ. ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʪʥʦʩʷʪʩʷ ʮʚʝʪʘ ʘʜʜʠʪʠʚʥʦʛʦ ʠ ʩʫʙʪʨʘʢʪʠʚʥʦʛʦ 

ʩʠʥʪʝʟʘ. 

ʉʠʥʠʡ + ʞʝʣʪʳʡ = ʙʝʣʳʡ 

ʂʨʘʩʥʳʡ + ʛʦʣʫʙʦʡ = ʙʝʣʳʡ 

ɿʝʣʝʥʳʡ + ʧʫʨʧʫʨʥʳʡ = ʙʝʣʳʡ 

ɺ ʩʠʩʪʝʤʝ ʩʫʙʪʨʘʢʪʠʚʥʳʭ ʮʚʝʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʪʥʳʡ ʧʨʦʮʝʩʩ, ʪ. ʝ. ʢʘ-

ʢʦʡ ʣʠʙʦ ʮʚʝʪ ʧʦʣʫʯʘʝʪʩʷ ʚʳʯʠʪʘʥʠʝʤ ʜʨʫʛʠʭ ʮʚʝʪʦʚ ʠʟ ʦʙʱʝʛʦ ʣʫʯʘ ʩʚʝʪʘ. ɺ ʵʪʦʡ 

ʩʠʩʪʝʤʝ ʙʝʣʳʡ ʮʚʝʪ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʚʳʯʠʪʘʥʠʠ ʚʩʝʭ ʮʚʝʪʦʚ, ʪʦʛʜʘ ʢʘʢ ʧʨʠʩʫʪʩʪʚʠʝ 

ʚʩʝʭ ʮʚʝʪʦʚ ʜʘʝʪ ʯʝʨʥʳʡ ʮʚʝʪ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʧʨʠʥʷʪʳ ʛʦʣʫ-

ʙʦʡ, ʧʫʨʧʫʨʥʳʡ, ʞʝʣʪʳʡ ʮʚʝʪʘ. ʕʪʘ ʩʠʩʪʝʤʘ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ  CMYK ï ʚ ʥʝʢʦ-

ʪʦʨʦʤ ʨʦʜʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʢʨʘʩʥʦʤʫ, ʟʝʣʝʥʦʤʫ ʠ ʩʠʥʝʤʫ. ʆʩʥʦʚʥʳʝ ʮʚʝʪʘ ʩʫʙ-

ʪʨʘʢʪʠʚʥʦʛʦ ʩʠʥʪʝʟʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʮʚʝʪʘ, ʧʦʣʫʯʘʶʱʠʝʩʷ ʚʳʯʠʪʘʥʠʝʤ ʠʟ 

ʙʝʣʦʛʦ ʩʚʝʪʘ ʦʩʥʦʚʥʳʭ ʘʜʜʠʪʠʚʥʳʭ ʮʚʝʪʦʚ: 

ɹʝʣʳʡ ï ʩʠʥʠʡ = ʞʝʣʪʳʡ; 
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ɹʝʣʳʡ ï ʟʝʣʝʥʳʡ = ʧʫʨʧʫʨʥʳʡ; 

ɹʝʣʳʡ ï ʢʨʘʩʥʳʡ = ʛʦʣʫʙʦʡ. 

ʂʦʛʜʘ ʦʩʥʦʚʥʳʝ ʮʚʝʪʘ (ʩʫʙʪʨʘʢʪʠʚʥʳʝ) ʩʤʝʰʠʚʘʶʪʩʷ ʥʘ ʣʠʩʪʝ ʙʝʣʦʡ ʙʫʤʘʛʠ 

ʚ ʨʘʚʥʳʭ ʧʨʦʧʦʨʮʠʷʭ, ʧʦʣʫʯʘʝʪʩʷ ʯʝʨʥʳʡ ʮʚʝʪ. CMYK ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʮʚʝʪʥʦʡ 

ʧʝʯʘʪʠ. 

ʆʜʥʘʢʦ ʤʦʥʠʪʦʨ ʢʦʤʧʴʶʪʝʨʘ ʩʦʟʜʘʝʪ ʮʚʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʣʫʯʝʥʠʝʤ,  ʧʦ-

ʵʪʦʤʫ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ RGB. ʂʦʤʧʴʶʪʝʨ ʤʦʞʝʪ ʪʦʯʥʦ ʫʧʨʘʚʣʷʪʴ ʢʦʣʠʯʝʩʪʚʦʤ 

ʠʟʣʫʯʝʥʠʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʢʘʞʜʫʶ ʦʢʨʘʰʝʥʥʫʶ ʪʦʯʢʫ ʠ, ʢʦʤʙʠʥʠʨʫʷ ʟʥʘʯʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʮʚʝʪʦʚ, ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʣʶʙʦʡ ʮʚʝʪ. ʉʠʩʪʝʤʘ RGB ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʧʦʧʫ-

ʣʷʨʥʦʡ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ. 

 

10.7   ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ 
ʊʝʨʤʠʥ ʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʠʤ ʢʦ ʤʥʦʛʠʤ ʟʘʯʘʩʪʫʶ ʧʨʦʪʠ-

ʚʦʧʦʣʦʞʥʳʤ ʚʝʱʘʤ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʥʷʪʠʝ çʨʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴè ʬʦʨ-

ʤʠʨʫʝʪʩʷ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʟʘʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 

 

10.7.1  ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʙʠʪʦʚʦʡ ʛʣʫʙʠʥʳ 

ɹʠʪʦʚʫʶ ʛʣʫʙʠʥʫ ʯʘʩʪʦ ʥʘʟʳʚʘʶʪ ʮʚʝʪʦʚʦʡ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ. 

ɽʜʠʥʠʮʝʡ ʠʟʤʝʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʙʠʪʦʚ ʚ ʧʠʢʩʝʣʝ: 

2
8
=256 

ɽʩʣʠ ʙʠʪʦʚʘʷ ʛʣʫʙʠʥʘ ʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʡʣʘ ʙʦʣʴʰʝ 24-ʭ, ʪʦ ʯʠʩʣʦ ʜʦʩʪʫʧʥʳʭ 

ʮʚʝʪʦʚ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 2
n
, ʛʜʝ n- ʙʠʪʦʚʘʷ ʛʣʫʙʠʥʘ. ʀʩʧʦʣʴʟʫʝʪʩʷ 32, 36,48, 64 

ʙʠʪʥʳʝ ʬʘʡʣʳ. ʂʦʛʜʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣ ̫ʠʩʧʦʣʴʟʫʝʪʩʷ 24 ʙʠʪʘ ʠʥʬʦʨ-

ʤʘʮʠʠ, ʦʥʠ ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʧʦ 8 ʙʠʪ. ʆʜʥʘ ʛʨʫʧʧʘ ʦʧʠʩʳʚʘʝʪ ʢʨʘʩʥʳʡ ʮʚʝʪ, 

ʜʨʫʛʘʷ ï ʟʝʣʝʥʳʡ, ʪʨʝʪʴʷ ï ʛʦʣʫʙʦʡ (RGB) (ʨʠʩ.10.4).  

ɽʩʣʠ ʧʠʢʩʝʣ ɹʦʧʠʩʳʚʘʝʪʩʷ 32 ʙʠʪʘʤʠ  ʠʥʬʦʨʤʘʮʠʠ, ʪʦ ʚʦʟʤʦʞʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ: 

ï 32 ʙʠʪʘ ʜʝʣʷʪʩʷ ʥʘ 4 ʛʨʫʧʧʳ ʧʦ 8 ʙʠʪ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʟʘʧʠʩʝʡ ʛʦʣʫʙʦʛʦ, ʧʫʨʧʫʨʥʦʛʦ, ʞʝʣʪʦʛʦ ʠ ʯʝʨʥʦʛʦ ʮʚʝʪʦʚ (ʩʠʩʪʝʤʘ 

CMYK) (ʨʠʩ.10.5); 

ï 3 ʛʨʫʧʧʳ ʧʦ 8 ʙʠʪ ʦʧʠʩʳʚʘʶʪ ʮʚʝʪ ʧʠʢʩʝʣ,̫ ʘ ʦʩʪʘʣʴʥʳʝ 8 ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʢʘʥʘʣʘ-ʤʘʩʢʠ. ʄʘʩʢʠ ʠʣʠ ʦʙʣʘʩʪʠ ʠʟʙʨʘʥʥʳʭ ʧʠʢʩʝʣʝʡ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ ʧʨʠ-

ʝʤʘʤʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʜʣʷ ʩʧʝʮʠʘʣʴʥʳʭ ʵʬʬʝʢʪʦʚ, ʪʘʢʠʭ 

ʢʘʢ ʧʨʦʟʨʘʯʥʦʩʪʴ, ʥʘʣʦʞʝʥʠʝ ʨʠʩʫʥʢʦʚ. ʕʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 8 ʙʠʪ ʥʝ ʚʣʠʷʶʪ ʥʘ 

ʮʚʝʪ ʧʠʢʩʝʣ.̫  
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24-ʙʠʪʦʚʳʡ ʮʚʝʪ ʠʩʧʦʣʴʟʫʝʪ ʪʨʠ ʛʨʫʧʧʳ ʧʦ 8 ʙʠʪ 

ʈʠʩʫʥʦʢ 10.4 

 
32-ʙʠʪʦʚʳʡ ʮʚʝʪ ʠʩʧʦʣʴʟʫʝʪ ʯʝʪʳʨʝ ʛʨʫʧʧʳ ʧʦ 8 ʙʠʪ 

ʈʠʩʫʥʦʢ 10.5  

 

10.7.2  ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 

ʈʘʟʨʝʰʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʠʟʤʝʨʷʝʪʩʷ ʚ ʧʠʢʩʝ-

ʣ̫ʭ/ʜʶʡʤ. ʉʣʦʞʥʦʩʪʴ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʠʢʩʝʣ ɹʥʝ ʦʙʣʘʜʘʝʪ ʨʘʟʤʝʨʘʤʠ. 

ʇʠʢʩʝʣ ɹʧʨʠʦʙʨʝʪʘʝʪ ʨʝʘʣʴʥʳʝ ʨʘʟʤʝʨʳ, ʙʫʜʫʯʠ ʦʪʦʙʨʘʞʝʥʥʳʤ ʥʘ ʢʘʢʦʤ-ʥʠʙʫʜʴ 

ʫʩʪʨʦʡʩʪʚʝ ʚʳʚʦʜʘ. ɽʩʣʠ ʚ ʬʘʡʣʝ ʨʘʩʪʨʦʚʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝ ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝ-

ʩʪʚʦ ʧʠʢʩʝʣʝʡ/ʜʶʡʤ, ʪʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʜʣʷ ʢʘʞʜʦʛʦ ʧʠʢʩʝʣ ̫ʩʦʟʜʘʝʪʩʷ min ʵʣʝ-

ʤʝʥʪ. ɺ ʩʣʫʯʘʝ ʧʨʠʥʪʝʨʘ min ʵʣʝʤʝʥʪʦʤ ʙʫʜʝʪ ʪʦʯʢʘ, ʜʣʷ ʤʦʥʠʪʦʨʘ ï ʚʠʜʝʦʧʠʢ-

ʩʝʣɹ. ʊ.ʢ. ʨʘʟʤʝʨ min ʵʣʝʤʝʥʪʘ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ ʨʘʟʣʠʯʘʝʪʩʷ, ʪʦ ʨʝʘʣʴʥʳʡ 

ʨʘʟʤʝʨ ʪʘʢʞʝ ʥʝ ʙʫʜʝʪ ʦʜʠʥʘʢʦʚ (ʨʠʩ.10.6).  


