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ʆʣʝʢʩʽʻʥʢʦ ʅʘʪʘʣʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, 
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ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʟ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ. ʃʽʥʽʡʥʘ ʘʣʛʝʙʨʘ ʪʘ ʘʥʘʣʽʪʠʯʥʘ 

ʛʝʦʤʝʪʨʽʷ /ʋʢʣ.: ʆʣʝʢʩʽʻʥʢʦ ʅ.ɺ., ɼʽʜʢʦʚʴʢʠʡ ʈ.ʄ., ʂʦʥʜʨʘʪʴʻʚʘ ʆ.ʄ.; ʄ-

ʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʏʝʨʢʘʩ. ʜʝʨʞ. ʪʝʭʥʦʣ. ʫʥ-ʪ. ï ʏʝʨʢʘʩʠ: ʏɼʊʋ, 

2016. ï94ʩ. 

 

ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʦʭʦʧʣʶʻ ʤʘʪʝʨʽʘʣ ʧʨʦʛʨʘʤʠ ʧʝʨʰʦʛʦ ʩʝʤʝʩʪʨʫ ʜʠʩʮʠʧʣʽʥʠ çɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘè ʜʣʷ 

ʩʪʫʜʝʥʪʽʚ ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʚʩʽʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. 
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ɺʉʊʋʇ 

ɼʘʥʠʡ "ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ" ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʛʨʘʤʽ ʜʠʩʮʠʧʣʽʥʠ "ɺʠʱʘ 

ʤʘʪʝʤʘʪʠʢʘ" ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʽʥʞʝʥʝʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʧʝʨʰʦʛʦ 

ʩʝʤʝʩʪʨʫ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʽ ʤʽʩʪʠʪʴ ʤʘʪʝʨʽʘʣ ʟ̔ ʨʦʟʜʽʣʽʚ çʃʽʥʽʡʥʘ 

ʘʣʛʝʙʨʘè ʪʘ çɸʥʘʣʽʪʠʯʥʘ ʛʝʦʤʝʪʨʽʷè. ʄʝʪʘ ʜʘʥʦʛʦ ʚʠʜʘʥʥʷ ï ʩʧʨʠʷʥʥʷ 

ʟʘʩʚʦʻʥʥʶ ʩʪʫʜʝʥʪʘʤʠ ʟʥʘʥʴ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʽʚ. ʋ ʜʘʥʦʤʫ ʢʦʥʩʧʝʢʪʽ 

ʧʦʜʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʟ ʪʝʦʨʽʾ ʤʘʪʨʠʮʴ ʪʘ ʚʠʟʥʘʯʥʠʢʽʚ, ʤʝʪʦʜʠ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʩʠʩʪʝʤ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʦʧʝʨʘʮʽʾ ʥʘʜ ʚʝʢʪʦʨʘʤʠ, 

ʝʣʝʤʝʥʪʠ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ ʥʘ ʧʣʦʱʠʥʽ ʽ ʚ ʧʨʦʩʪʦʨʽ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ 

ʽʣʶʩʪʨʘʮʽʷ ʪʝʦʨʝʪʠʯʥʠʭ ʧʠʪʘʥʴ, ʥʘʚʝʜʝʥʦ ʨʦʟʚôʷʟʢʠ ʪʠʧʦʚʠʭ ʧʨʠʢʣʘʜʽʚ ʪʘ ʟʘʜʘʯ. 

ʂʦʥʩʧʝʢʪ ʣʝʢʮʽʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʝʨʰʠʭ ʢʫʨʩʽʚ ʫʩʽʭ ʥʘʧʨʷʤʢʽʚ 

ʧʽʜʛʦʪʦʚʢʠ. 
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ʃʝʢʮʽʷ ˉ1. 

ʊʝʤʘ: ʄʘʪʨʠʮʽ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ʆʩʥʦʚʥʽ ʦʟʥʘʯʝʥʥʷ. 

2. ɼʽʾ ʥʘʜ ʤʘʪʨʠʮʷʤʠ: (ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ) 

1) ʜʦʜʘʚʘʥʥʷ ʤʘʪʨʠʮʴ; 

2) ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʽ ʥʘ ʯʠʩʣʦ, ʚʽʜʥʽʤʘʥʥʷ ʤʘʪʨʠʮʴ; 

3) ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ; 

4) ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ ʤʘʪʨʠʮʴ; 

5) ʧʽʜʥʝʩʝʥʥʷ ʤʘʪʨʠʮʴ ʜʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʪʝʧʝʥʷ. 

 

1. ʆʩʥʦʚʥʽ ʦʟʥʘʯʝʥʥʷ. 

 

ʆʟʥʘʯʝʥʥʷ 1.1. ʄʘʪʨʠʮʝʶ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʘ ʪʘʙʣʠʮʷ ʯʠʩʝʣ 
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A                            (1.1) 

ʱʦ ʤʽʩʪʠʪʴ m ʨʷʜʢʽʚ ʪʘ n ʩʪʦʚʧʮʽʚ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʪʨʠʮʷ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʦʢʫʪʥʦʶ (ʨʦʟʤʽʨʽʚ m³n). 

ʏʠʩʣʘ aij, ʱʦ ʫʪʚʦʨʶʶʪʴ ʤʘʪʨʠʮʶ ʥʘʟʠʚʘʶʪʴʩʷ ʾʾ ʝʣʝʤʝʥʪʘʤʠ. 

ɺ ʟʘʧʠʩʫ aij   ʧʝʨʰʠʡ ʽʥʜʝʢʩ i ʦʟʥʘʯʘʻ ʥʦʤʝʨ ʨʷʜʢʘ, ʘ ʜʨʫʛʠʡ ʽʥʜʝʢʩ j -

ʥʦʤʝʨ ʩʪʦʚʧʮʷ. 

ʇʦʨʷʜ ʟ ʧʦʟʥʘʯʝʥʥʷʤ (1.1) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʱʝ ʡ ʪʘʢʝ ʧʦʟʥʘʯʝʥʥʷ ʤʘʪʨʠʮʽ 
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ʘʙʦ ʩʢʦʨʦʯʝʥʦ aij (i=1,2,...,m; j=1,2,...,n). ʏʘʩʪʦ ʤʘʪʨʠʮʶ (1.1) ʧʦʟʥʘʯʘʶʪʴ 

ʦʜʥʽʻʶ ʚʝʣʠʢʦʶ ʙʫʢʚʦʶ ʣʘʪʠʥʩʴʢʦʛʦ ʘʣʬʘʚʽʪʫ (,..),, CDA . 

ʄʘʪʨʠʮʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʩʪʦʚʧʮʷ 
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ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʝʶ-ʩʪʦʚʧʮʝʤ. 

ʄʘʪʨʠʮʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʛʦ ʨʷʜʢʘ ( )naaa ...21 , ʥʘʟʠʚʘʻʪʴʩʷ 

ʤʘʪʨʠʮʝʶ-ʨʷʜʢʦʤ. 

ʗʢʱʦ m=n, ʪʦ ʤʘʪʨʠʮʷ ʥʘʟʠʚʘʻʪʴʩʷ ʢʚʘʜʨʘʪʥʦʶ, ʘ ʯʠʩʣʦ m, ʱʦ ʜʦʨʽʚʥʶʻ 

n, - ʾʾ ʧʦʨʷʜʢʦʤ. 

ɼʣʷ ʢʚʘʜʨʘʪʥʦʾ ʤʘʪʨʠʮʽ ʚʚʦʜʷʪʴʩʷ ʧʦʥʷʪʪʷ ʛʦʣʦʚʥʦʾ ʪʘ ʧʦʙʽʯʥʦʾ 

ʜʽʘʛʦʥʘʣʝʡ. ɻʦʣʦʚʥʦʶ ʜʽʘʛʦʥʘʣʣʶ ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʘʛʦʥʘʣʴ, ʷʢʫ ʫʪʚʦʨʶʶʪʴ 
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ʝʣʝʤʝʥʪʠ 
11a , 

22a , ..., ann, ʧʦʙʽʯʥʦʶ - ʜʽʘʛʦʥʘʣʴ, ʷʢʫ ʫʪʚʦʨʶʶʪʴ ʝʣʝʤʝʥʪʠ an1, a(n-

1)2,..., a1n.  

ʂʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ, ʚʩʽ ʝʣʝʤʝʥʪʠ ʷʢʦʾ, ʟʘ ʚʠʥʷʪʢʦʤ ʝʣʝʤʝʥʪʽʚ ʛʦʣʦʚʥʦʾ 

ʜʽʘʛʦʥʘʣʽ, ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʘʛʦʥʘʣʴʥʦʶ: 
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ɼʽʘʛʦʥʘʣʴʥʘ ʤʘʪʨʠʮʷ, ʫ ʷʢʦʾ ʚʩʽ ʝʣʝʤʝʥʪʠ ʛʦʣʦʚʥʦʾ ʜʽʘʛʦʥʘʣʽ ʜʦʨʽʚʥʶʶʪʴ 

ʦʜʠʥʠʮʽ, ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʠʥʠʯʥʦʶ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ ʙʫʢʚʦʶ ɽ: 
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 ʄʘʪʨʠʮʷ, ʚʩʽ ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʥʫʣʴʦʚʦʶ ʽ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʙʫʢʚʦʶ ʆ: 
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ʆʟʥʘʯʝʥʥʷ 1.2. ɼʚʽ ʤʘʪʨʠʮʽ ʥʘʟʠʚʘʶʪʴʩʷ ʨʽʚʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʽ ʨʦʟʤʽʨʠ ʽ ʚʩʽ ʾʭ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʟʙʽʛʘʶʪʴʩʷ. 

 

2. ɼʽʾ ʥʘʜ ʤʘʪʨʠʮʷʤʠ: (ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ) 

 

1) ʜʦʜʘʚʘʥʥʷ ʤʘʪʨʠʮʴ 

ʆʟʥʘʯʝʥʥʷ 1.3. ʉʫʤʦʶ ɸ+ɺ=ʉ ʜʚʦʭ ʤʘʪʨʠʮʴ ɸ ʽ ɺ, ʦʜʥʘʢʦʚʠʭ ʨʦʟʤʽʨʽʚ 

m³n, ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʷ ʉ ʪʠʭ ʞʝ ʨʦʟʤʽʨʽʚ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʜʦʨʽʚʥʶʶʪʴ ʩʫʤʘʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʴ ɸ ʽ ɺ, ʪʦʙʪʦ 

ijijij bac +=   (i=1, 2,...,m; j=1, 2,..., n). 

ʆʧʝʨʘʮʽʷ ʟʥʘʭʦʜʞʝʥʥʷ ʩʫʤʠ ʤʘʪʨʠʮʴ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʝʨʘʮʽʻʶ ʜʦʜʘʚʘʥʥʷ 

ʤʘʪʨʠʮʴ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʦʧʝʨʘʮʽʾ ʜʦʜʘʚʘʥʥʷ ʤʘʪʨʠʮʴ: 

1. ɸ +ɺ =ɺ +ɸ (ʢʦʤʫʪʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

2. (ɸ +ɺ )+ʉ =ɸ + (ɺ +ʉ ) (ʘʩʦʮʽʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

2) ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʽ ʥʘ ʯʠʩʣʦ 

ʆʟʥʘʯʝʥʥʷ 1.4.. ɼʦʙʫʪʢʦʤ aɸ=ʉ ʤʘʪʨʠʮʽ ɸ= aij  ʨʦʟʤʽʨʽʚ m³n ʥʘ ʯʠʩʣʦ 

a ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʷ ʉ= cij  ʪʠʭ ʞʝ ʨʦʟʤʽʨʽʚ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʦʜʝʨʞʫʶʪʴʩʷ ʽʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ ɸ ʤʥʦʞʝʥʥʷʤ ʥʘ ʯʠʩʣʦ a, ʪʦʙʪʦ 

cij ij=a a  (i=1, 2, ..., m; j= 1, 2, ..., n). 

ʆʧʝʨʘʮʽʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʽ ʥʘ ʯʠʩʣʦ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʝʨʘʮʽʻʶ 

ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʽ ʥʘ ʯʠʩʣʦ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʽ ʥʘ ʯʠʩʣʦ: 
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1. a(ɸ + ɺ )=aɸ +aɺ    (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʯʠʩʣʦʚʦʛʦ ʤʥʦʞʥʠʢʘ 

ʚʽʜʥʦʩʥʦ ʩʫʤʠ ʤʘʪʨʠʮʴ). 

2. (a b+ )ɸ=aɸ+bɸ (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʪʨʠʯʥʦʛʦ ʤʥʦʞʥʠʢʘ 

ʚʽʜʥʦʩʥʦ ʩʫʤʠ ʯʠʩʝʣ). 

3. (ab)ɸ=ab( ɸ) (ʘʩʦʮʽʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

3) ʚ̔ ʜʥʽʤʘʥʥʷ ʤʘʪʨʠʮʴ 

ʈ̔ ʟʥʠʮʷ ɸ-ɺ ʜʚʦʭ ʤʘʪʨʠʮʴ ʦʜʥʘʢʦʚʠʭ ʨʦʟʤʽʨʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʽʚʥʽʩʪʶ ɸ-ɺ 

=ɸ+(-1)ɺ . 

4) ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ 

ʆʟʥʘʯʝʥʥʷ 1.5. ʄʘʪʨʠʮʷAʥʘʟʠʚʘʻʪʴʩʷ ʫʟʛʦʜʞʝʥʦʶ ʟ ʤʘʪʨʠʮʝʶ B, ʷʢʱʦ 

ʢʽʣʴʢʽʩʪʴ ʩʪʦʚʧʮʽʚ ʤʘʪʨʠʮʽ A ʨʽʚʥʘ ʢʽʣʴʢʦʩʪʽ ʨʷʜʢʽʚ ʤʘʪʨʠʮʽ B . 

ʆʧʝʨʘʮʽʷ ʤʥʦʞʝʥʥʷ ʜʚʦʭ ʤʘʪʨʠʮʴ ʤʦʞʣʠʚʘ ʣʠʰʝ ʜʣʷ ʫʟʛʦʜʞʝʥʠʭ 

ʤʘʪʨʠʮʴ. 

ʆʟʥʘʯʝʥʥʷ 1.6. ɼʦʙʫʪʢʦʤ ɸɺ =ʉ ʤʘʪʨʠʮʽ ɸ ʨʦʟʤʽʨʽʚ m³n ʽ ʤʘʪʨʠʮʽ ɺ 

ʨʦʟʤʽʨʽʚ n³p ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʮʷ ʉ ʨʦʟʤʽʨʽʚ m³p, ʝʣʝʤʝʥʪ cij ʷʢʦʾ ʜʦʨʽʚʥʶʻ 

ʩʫʤʽ ʜʦʙʫʪʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ i-ʛʦ ʨʷʜʢʘ ʤʘʪʨʠʮʽ ɸ ʽ ʝʣʝʤʝʥʪʽʚ j-ʛʦ 

ʩʪʦʚʧʮʷ ʤʘʪʨʠʮʽ ɺ, ʪʦʙʪʦ 

c a bij ik kj
k

n

=
=

ä
1

 (i=1, 2, ..., m; j=1, 2, ..., p). 

ʆʧʝʨʘʮʽʷ ʟʥʘʭʦʜʞʝʥʥʷ ʜʦʙʫʪʢʫ ʤʘʪʨʠʮʴ ɸ ʽ ɺ ʥʘʟʠʚʘʻʪʴʩʷ ʦʧʝʨʘʮʽʻʶ 

ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ ɸ ʽ ɺ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʦʧʝʨʘʮʽʾ ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ: 

1.    (ɸɺ )ʉ =ɸ ( ɺʉ ) (ʘʩʦʮʽʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

2. ɸ (ɺ + ʉ ) =ɸɺ +ɸʉ     (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʧʝʨʰʦʛʦ ʤʥʦʞʥʠʢʘ). 

3. ( ɸ + ɺ )ʉ = ɸʉ + ɺʉ    (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʜʨʫʛʦʛʦ ʤʥʦʞʥʠʢʘ). 

ʄʥʦʞʝʥʥʷ ʤʘʪʨʠʮʴ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʧʽʜʣʷʛʘʻ ʢʦʤʫʪʘʪʠʚʥʽʡ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʗʢʱʦ ɸɺ =ɺɸ, ʪʦ ʤʘʪʨʠʮʽ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʤʫʪʘʪʠʚʥʠʤʠ. 

ʇʨʠʢʣʘʜ 1.1. ɿʥʘʡʪʠ ʤʘʪʨʠʮʶ BAC Ö= , ʷʢʱʦ ö
÷

õ
æ
ç

å
-

=
10

21
A , 

ö
÷

õ
æ
ç

å
--

=
1

3
0
2

2
1

B
. 

ʈʦʟʚôʷʟʦʢ: 

( )
( )( ) ( )

( )
( )( )

ö
÷

õ
æ
ç

å-=

=ö
÷

õ
æ
ç

å
-Ö-+Ö

-Ö+Ö
Ö-+Ö

Ö+Ö
-Ö-+Ö

-Ö+Ö
=ö
÷

õ
æ
ç

å
--

Öö
÷

õ
æ
ç

å
-

=

1
1

0
2

2
3

1130
1231

0120
0221

2101
2211

1
3

0
2

2
1

10
21

C
 

5) ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ ʤʘʪʨʠʮʴ; 

ʅʝʭʘʡ ʜʘʥʦ ʤʘʪʨʠʮ ʁ

 

A = .

...
....

...

...

21

22221

11211

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

mnmm

n

n

aaa

aaa

aaa

 



 7 

ʆʟʥʘʯʝʥʥʷ 1.7. ʄʘʪʨʠʮʷ 

,

...
....

...

...

21

22212

12111

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

mnnn

m

m

T

aaa

aaa

aaa

A  

ʦʜʝʨʞʘʥʘ ʽʟ ɸ ʟʘʤʽʥʦʶ ʨʷʜʢʽʚ ʥʘ ʩʪʦʚʧʮʽ ʟ ʟʙʝʨʝʞʝʥʥʷʤ ʧʦʨʷʜʢʫ ʾʭ ʩʣʽʜʫʚʘʥʥʷ, 

ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʘʥʩʧʦʥʦʚʘʥʦʶ ʜʦ ɸ . 

ʆʧʝʨʘʮʽʷ ʟʘʤʽʥʠ ʤʘʪʨʠʮʽ ɸ ʥʘ TA  ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʘʥʩʧʦʥʫʚʘʥʥʷʤ ʤʘʪʨʠʮʽ 

ɸ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ ʤʘʪʨʠʮʽ: 

1. ( ) TTT
BABA +=+ . 

2. ( ) TT
AB Ö=Ö aa . 

3. ( ) TTT
ABBA Ö=Ö . 

4.( ) AA
TT = TA . 

ʆʟʥʘʯʝʥʥʷ 1.8. ʗʢʱʦ ʢʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ S ʟʙʽʛʘʻʪʴʩʷ ʟʽ ʩʚʦʻʶ 

ʪʨʘʥʩʧʦʥʦʚʘʥʦʶ ʤʘʪʨʠʮʝʶTS , ʪʦʙʪʦTSS= , ʪʦ ʪʘʢʘ ʤʘʪʨʠʮʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʠʤʝʪʨʠʯʥʦʶ. ʗʢʱʦ ʢʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ ʂ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʥʘʢʦʤ ʚʽʜ ʩʚʦʻʾ 

ʪʨʘʥʩʧʦʥʦʚʘʥʦʾ ʤʘʪʨʠʮʽ TK , ʪʦʙʪʦ TKK= , ʪʦ ʪʘʢʘ ʤʘʪʨʠʮʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʦʩʦʩʠʤʝʪʨʠʯʥʦʶ. 

6) ʧʽʜʥʝʩʝʥʥʷ ʤʘʪʨʠʮʴ ʜʦ ʥʘʪʫʨʘʣʴʥʦʛʦ ʩʪʝʧʝʥʷ 

ʆʟʥʘʯʝʥʥʷ 1.2. ʎʽʣʠʤ ʜʦʜʘʪʥʠʤ ʩʪʝʧʝʥʝʤ nA  ʢʚʘʜʨʘʪʥʦʾ ʤʘʪʨʠʮʽ ɸ ʻ 

ʜʦʙʫʪʦʢ n ʤʘʪʨʠʮʴ, ʨʽʚʥʠʭ ɸ: 

))())'&
n

n AAAAA ÖÖÖÖÖ=  

ʇʨʠʢʣʘʜ 1.2. ɿʥʘʡʪʠ f(A), ʷʢʱʦ f(x)=x
2
-x-1, 

A=

2 1 1

3 1 2

1 1 0-

å

ç

æ
æ
æ

õ

÷

ö
ö
ö

. 

ɿʘʫʚʘʞʝʥʥʷ 1.2. ʗʢʱʦ ʚ ʤʥʦʛʦʯʣʝʥʽ f(x) ʘʨʛʫʤʝʥʪ x ʧʦʢʣʘʜʘʶʪʴ ʨʽʚʥʠʤ 

ʢʚʘʜʨʘʪʥʽʡ ʤʘʪʨʠʮʽ ɸ, ʪʦ ʚʽʣʴʥʠʡ ʯʣʝʥ a ʮʴʦʛʦ ʤʥʦʛʦʯʣʝʥʘ ʟʘʤʽʥʶʶʪʴ ʥʘ 

ʤʘʪʨʠʮʶ aɽ, ʜʝ ɽ - ʦʜʠʥʠʯʥʘ ʤʘʪʨʠʮʷ ʪʦʛʦ ʞ ʧʦʨʷʜʢʫ, ʱʦ ʽ ɸ . 

ʈʦʟʚôʷʟʦʢ: 

 

f(A)=A
2
-A-ɽ=

-

å

ç

æ
æ
æ

õ

÷

ö
ö
ö

-

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
-

-

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
-

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
=

2 1 1

3 1 2

1 1 0

2 1 1

3 1 2

1 1 0

2 1 1

3 1 2

1 1 0

1 0 0

0 1 0

0 0 1

 

4 3 1 2 1 1 2 2 0

6 3 2 3 1 2 3 2 0

2 3 0 1 1 0 1 2 0

2 1 1 1

3 1 1 2

1 1 0 1

8 2 4

11 2 5

1 0 1

3 1 1

3 2 2

1 1 1

5 1 3

8 0 3

2 1 2

+ + +- + +

+ + +- + +

- + -+ - +

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
-

+

+

- +

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
=

=

- -

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
-

-

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
=

- -

å

ç

æ
æ
æ

õ

÷

ö
ö
ö
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ʃʝʢʮʽʷ ˉ2. 

ʊʝʤʘ: ɺʠʟʥʘʯʥʠʢʠ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ɺʠʟʥʘʯʥʠʢʠ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ 

2. ʈʦʟʢʣʘʜ ʚʠʟʥʘʯʥʠʢʘ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʨʷʜʢʘ ʘʙʦ ʩʪʦʚʧʮʷ. 

3. ɺʠʟʥʘʯʥʠʢʠ ʚʠʱʠʭ ʧʦʨʷʜʢʽʚ (ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ). 

 

1. ɺʠʟʥʘʯʥʠʢʠ ʜʨʫʛʦʛʦ ʪʘ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ 

 

ʈʦʟʛʣʷʥʝʤʦ ʢʚʘʜʨʘʪʥʫ ʤʘʪʨʠʮʶ 2-ʛʦ ʧʦʨʷʜʢʫ 

ɸ= ö
÷

õ
æ
ç

å

2221

1211

aa

aa
 

ʆʟʥʘʯʝʥʥʷ 2.1. ɺʠʟʥʘʯʥʠʢʦʤ (ʜʝʪʝʨʤʽʥʘʥʪʦʤ) ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, 

ʩʢʣʘʜʝʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ ʮʽʻʾ ʤʘʪʨʠʮʽ ɸ, ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦ, ʱʦ ʜʦʨʽʚʥʶʻ 

21122211 aaaa - , ʷʢʝ ʧʦʟʥʘʯʘʻʪʴʩʷ 

|A|=
21122211

2221

1211 aaaa
aa

aa
-==D  

ʈʦʟʛʣʷʥʝʤʦ ʢʚʘʜʨʘʪʥʫ ʤʘʪʨʠʮʶ 3-ʛʦ ʧʦʨʷʜʢʫ 

ɸ=
ö
ö

÷

õ

æ
æ

ç

å

333231

232221

131211

aaa

aaa

aaa

. 

ʆʟʥʘʯʝʥʥʷ 2.2. ɼʝʪʝʨʤʽʥʘʥʪʦʤ 3-ʛʦ ʧʦʨʷʜʢʫ, ʩʢʣʘʜʝʥʠʤ ʽʟ ʝʣʝʤʝʥʪʽʚ ʮʽʻʾ 

ʤʘʪʨʠʮʽ ɸ, ʥʘʟʠʚʘʻʪʴʩʷ ʯʠʩʣʦ, ʱʦ ʜʦʨʽʚʥʶʻ 

          332112322311312213322113312312332211 aaaaaaaaaaaaaaaaaa ---++ ,         (2.1) 

ʷʢʝ ʧʦʟʥʘʯʘʻʪʴʩʷ 

|A|=

333231

232221

131211

aaa

aaa

aaa

. 

ɺʠʨʘʟ (2.1) ʩʢʣʘʜʝʥʠʡ ʟʘ ʪʘʢʠʤ ʧʨʘʚʠʣʦʤ (ʧʨʘʚʠʣʦ ʪʨʠʢʫʪʥʠʢʘ): ʜʦʙʫʪʦʢ 

ʝʣʝʤʝʥʪʽʚ, ʨʦʟʤʽʱʝʥʠʭ ʚʟʜʦʚʞ ʛʦʣʦʚʥʦʾ ʜʽʘʛʦʥʘʣʽ ʽ ʜʚʘ ʜʦʙʫʪʢʠ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʩʪʦʷʪʴ ʫ ʚʝʨʰʠʥʘʭ ʜʚʦʭ ʨʽʚʥʦʙʝʜʨʝʥʠʭ ʪʨʠʢʫʪʥʠʢʽʚ ʽʟ ʦʩʥʦʚʘʤʠ   ʧʘʨʘʣʝʣʴʥʠʤʠ 

ʛʦʣʦʚʥʽʡ ʜʽʘʛʦʥʘʣʽ ʽ ʟ ʚʝʨʰʠʥʘʤʠ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ ʢʫʪʽ, ʙʝʨʫʪʴʩʷ ʽʟ ʟʥʘʢʦʤ 

ʧʣʶʩ. ʊʨʠ ʜʦʙʫʪʢʠ, ʱʦ ʩʢʣʘʜʝʥʽ ʟʘ ʪʠʤ ʞʝ ʧʨʘʚʠʣʦʤ, ʘʣʝ ʚʽʜʥʦʩʥʦ ʧʦʙʽʯʥʦʾ 

ʜʽʘʛʦʥʘʣʽ, ʙʝʨʫʪʴʩʷ ʽʟ ʟʥʘʢʦʤ ʤʽʥʫʩ: 

 

 

 

 

 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʜʝʪʝʨʤʽʥʘʥʪʽʚ 2-ʛʦ ʽ 3-ʛʦ ʧʦʨʷʜʢʫ. 

ɺʣʘʩʪʠʚʽʩʪʴ 1. ɺʝʣʠʯʠʥʘ ʜʝʪʝʨʤʽʥʘʥʪʘ ʥʝ ʟʤʽʥʠʪʴʩʷ, ʷʢʱʦ ʟʘʤʽʥʠʪʠ 

ʢʦʞʥʠʡ ʡʦʛʦ ʨʷʜʦʢ ʩʪʦʚʧʮʝʤ ʽʟ ʪʠʤ ʞʝ ʥʦʤʝʨʦʤ, ʪʦʙʪʦ 
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332313

322212

312111

333231

232221

131211

aaa

aaa

aaa

aaa

aaa

aaa

= . 

ɺʣʘʩʪʠʚʽʩʪʴ 2. ʇʝʨʝʩʪʘʥʦʚʢʘ ʜʚʦʭ ʨʷʜʢʽʚ (ʩʪʦʚʧʮʽʚ) ʜʝʪʝʨʤʽʥʘʥʪʘ 

ʨʽʚʥʦʩʠʣʴʥʘ ʤʥʦʞʝʥʥʶ ʡʦʛʦ ʥʘ (-1). 

ʅʘʧʨʠʢʣʘʜ, 

232221

333231

131211

333231

232221

131211

aaa

aaa

aaa

aaa

aaa

aaa

-= . 

ɺʣʘʩʪʠʚʽʩʪʴ 3. ɼʝʪʝʨʤʽʥʘʥʪ, ʷʢʠʡ ʤʘʻ ʜʚʘ ʦʜʥʘʢʦʚʠʭ ʨʷʜʢʠ (ʩʪʦʚʧʮʽ), 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ɺʣʘʩʪʠʚʽʩʪʴ 4. ʄʥʦʞʝʥʥʷ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ ʦʜʥʦʛʦ ʩʪʦʚʧʮʷ (ʨʷʜʢʘ) 

ʜʝʪʝʨʤʽʥʘʥʪʘ ʥʘ ʜʦʚʽʣʴʥʝ ʯʠʩʣʦ k ʨʽʚʥʦʩʠʣʴʥʝ ʤʥʦʞʝʥʥʶ ʜʝʪʝʨʤʽʥʘʥʪʘ ʥʘ ʮʝ 

ʯʠʩʣʦ. 

ʅʘʧʨʠʢʣʘʜ, 

333231

232221

131211

333231

232221

131211

aaa

aaa

aaa

k

aaka

aaka

aaka

= . 

ʅʘʩʣʽʜʦʢ 1. ʗʢʱʦ ʚʩʽ ʝʣʝʤʝʥʪʠ ʷʢʦʛʦʩʴ ʨʷʜʢʘ (ʩʪʦʚʧʮʷ) ʨʽʚʥʽ ʥʫʣʶ, ʪʦ ʽ 

ʜʝʪʝʨʤʽʥʘʥʪ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ʅʘʩʣʽʜʦʢ 2. ɼʝʪʝʨʤʽʥʘʥʪ, ʚ ʷʢʦʤʫ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʜʚʦʭ ʨʷʜʢʽʚ 

(ʩʪʦʚʧʮʽʚ) ʧʨʦʧʦʨʮʽʡʥʽ, ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

ɺʣʘʩʪʠʚʽʩʪʴ 5. ʗʢʱʦ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ i-ʛʦ ʨʷʜʢʘ (i-ʛʦ ʩʪʦʚʧʮʷ, ʜʝ i=1,2,3) 

ʻ ʩʫʤʘ ʜʚʦʭ ʜʦʜʘʥʢʽʚ, ʪʦ ʜʝʪʝʨʤʽʥʘʥʪ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʚʦʭ ʜʝʪʝʨʤʽʥʘʥʪʽʚ, ʫ 

ʧʝʨʰʦʛʦ ʟ ʷʢʠʭ i-ʡ ʨʷʜʦʢ (i-ʡ ʩʪʦʚʧʝʮʴ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʰʠʭ ʜʦʜʘʥʢʽʚ, ʘ ʫ 

ʜʨʫʛʦʛʦ - ʟ ʜʨʫʛʠʭ; ʽʥʰʽ ʝʣʝʤʝʥʪʠ ʫʩʽʭ ʪʨʴʦʭ ʜʝʪʝʨʤʽʥʘʥʪʽʚ ʦʜʥʘʢʦʚʽ. 

ʅʘʧʨʠʢʣʘʜ, 

333231

232221

131211

333231

232221

131211

333231

232221

131312121111

aaa

aaa

aaa

aaa

aaa

aaa

aaa

aaa

aaaaaa ¡¡¡

+=

¡+¡+¡+

. 

ɺʣʘʩʪʠʚʽʩʪʴ 6. ɺʝʣʠʯʠʥʘ ʜʝʪʝʨʤʽʥʘʥʪʘ ʥʝ ʟʤʽʥʠʪʴʩʷ, ʷʢʱʦ ʜʦ ʝʣʝʤʝʥʪʽʚ 

ʙʫʜʴ-ʷʢʦʛʦ ʨʷʜʢʘ (ʩʪʦʚʧʮʷ) ʜʦʜʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʝʣʝʤʝʥʪʠ ʽʥʰʦʛʦ ʨʷʜʢʘ (ʩʪʦʚʧʮʷ), 

ʧʦʤʥʦʞʝʥʽ ʥʘ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʤʥʦʞʥʠʢ. 

2. ʈʦʟʢʣʘʜ ʚʠʟʥʘʯʥʠʢʘ ʟʘ ʝʣʝʤʝʥʪʘʤʠ ʨʷʜʢʘ ʘʙʦ ʩʪʦʚʧʮʷ. 

 

ʆʟʥʘʯʝʥʥʷ 2.3. ʄʽʥʦʨʦʤ ʝʣʝʤʝʥʪʘ aij ʥʘʟʠʚʘʻʪʴʩʷ ʜʝʪʝʨʤʽʥʘʥʪ, ʧʦʨʷʜʦʢ 

ʷʢʦʛʦ ʥʘ ʦʜʠʥʠʮʶ ʤʝʥʰʠʡ ʧʦʨʷʜʢʫ ʜʘʥʦʛʦ ʜʝʪʝʨʤʽʥʘʥʪʘ, ʫʪʚʦʨʝʥʠʡ ʟ ʜʘʥʦʛʦ 

ʜʝʪʝʨʤʽʥʘʥʪʘ ʚʠʢʨʝʩʣʶʚʘʥʥʷʤ i-ʛʦ ʨʷʜʢʘ ʽ j-ʛʦ ʩʪʦʚʧʮʷ, ʥʘ ʧʝʨʝʪʠʥʽ ʷʢʠʭ 

ʨʦʟʤʽʱʝʥʠʡ ʝʣʝʤʝʥʪ aij. ʄʽʥʦʨ ʝʣʝʤʝʥʪʘ aij ʧʦʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ Dij . 
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ʅʘʧʨʠʢʣʘʜ: ɼʣʷ ʚʠʟʥʘʯʥʠʢʘ 

333231

232221

131211

aaa

aaa

aaa

=D  ʤʽʥʦʨ ʝʣʝʤʝʥʪʘ 11a  ʨʽʚʥʠʡ 

3332

2322
11 aa

aa
=D , ʤʽʥʦʨ ʝʣʝʤʝʥʪʘ 

22a  ʨʽʚʥʠʡ 
3331

1311
22 aa

aa
=D . 

ʆʟʥʘʯʝʥʥʷ 2.4. ɸʣʛʝʙʨʘʾʯʥʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ɸij  ʝʣʝʤʝʥʪʘ aij ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʦʙʫʪʦʢ ʤʽʥʦʨʘ Dij  ʥʘ ʚʝʣʠʯʠʥʫ ( )- +1 i j, ʪʦʙʪʦ 

Aij= ij
ji D+-)1( . 

ʅʘʧʨʠʢʣʘʜ:  ɼʣʷ ʚʠʟʥʘʯʥʠʢʘ 
345
132
210

-
-
-

=D  

( ) ( )( ) 5831
34
21

1
12

21 -=+-·-=
-
-

-=
+

A . 

ʊʝʦʨʝʤʘ 2.1. ɼʝʪʝʨʤʽʥʘʥʪ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʦʙʫʪʢʽʚ ʝʣʝʤʝʥʪʽʚ ʨʷʜʢʘ 

(ʩʪʦʚʧʮʷ) ʥʘ ʾʭʥʽ ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ. 

ɼʦʚʝʜʝʥʥʷ: 

ɼʦʚʝʜʝʤʦ, ʱʦ  

333231

232221

131211

aaa

aaa

aaa

=a11A11+a12A12+a13A13. 

ʈʦʟʢʣʘʜʝʤʦ ʚʠʟʥʘʯʥʠʢ ʟʘ ʧʨʘʚʠʣʦʤ ʪʨʠʢʫʪʥʠʢʘ: 

=---++= 332112322311312213322113312312332211

333231

232221

131211

aaaaaaaaaaaaaaaaaa

aaa

aaa

aaa

 

( ) ( ) ( ) 131312121111312232211333213123122332332211 AaAaAaaaaaaaaaaaaaaaa ++=-+-+-=

 

ʊʝʦʨʝʤʘ 2.2. ʉʫʤʘ ʜʦʙʫʪʢʽʚ ʝʣʝʤʝʥʪʽʚ ʜʦʚʽʣʴʥʦʛʦ ʨʷʜʢʘ (ʩʪʦʚʧʮʷ) ʥʘ 

ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʰʦʛʦ ʨʷʜʢʘ (ʩʪʦʚʧʮʷ) ʜʦʨʽʚʥʶʻ 

ʥʫʣʶ. 

ɼʦʚʝʜʝʥʥʷ: ʈʦʟʛʣʷʥʝʤʦ ʜʣʷ ʚʠʟʥʘʯʥʠʢʘ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʩʫʤʫ ʜʦʙʫʪʢʽʚ 

ʝʣʝʤʝʥʪʽʚ ʧʝʨʰʦʛʦ ʨʷʜʢʘ ʥʘ  ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ ʜʨʫʛʦʛʦ ʨʷʜʢʘ. 

333231

232221

131211

aaa

aaa

aaa

=D , 

( ) ( )

( ) ( ) ( )

( ) 0

1

11

3112321113

31133311123213331211
3231

121132

13

3331

131122

12
3332

131212

11231322122111

=Ö-Ö-

-Ö-Ö+Ö-Ö-=-Ö+

+-+-Ö=Ö+Ö+Ö

+

+

Ö

+

Ö

aaaaa

aaaaaaaaaa
aa

aa
a

aa

aa
a

aa

aa
aAaAaAa

 

 

3. ɺʠʟʥʘʯʥʠʢʠ ʚʠʱʠʭ ʧʦʨʷʜʢʽʚ. 

ɼʦʚʝʜʝʥʘ ʚʠʱʝ ʪʝʦʨʝʤʘ 1 ʧʨʦ ʨʦʟʢʣʘʜ ʚʠʟʥʘʯʥʠʢʘ ʥʘ ʩʫʤʫ ʜʦʙʫʪʢʽʚ 

ʝʣʝʤʝʥʪʽʚ ʨʷʜʢʘ (ʩʪʦʚʧʮʷ) ʥʘ  ʾʭ ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ, ʜʘʻ ʟʤʦʛʫ ʚʚʝʩʪʠ 

ʦʟʥʘʯʝʥʥʷ ʚʠʟʥʘʯʥʠʢʘ ʜʦʚʽʣʴʥʦʛʦ ʧʦʨʷʜʢʫ. 
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ʆʟʥʘʯʝʥʥʷ 2.5. ɺʠʟʥʘʯʥʠʢ n -ʛʦ ʧʦʨʷʜʢʫ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʦʙʫʪʢʽʚ 

ʝʣʝʤʝʥʪʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʨʷʜʢʘ (ʩʪʦʚʧʮʷ) ʥʘ ʾʭʥʽ ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ. 

ɺʩʽ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʟʥʘʯʥʠʢʽʚ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ  

ʩʧʨʘʚʜʞʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʥʠʢʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʧʦʨʷʜʢʫ. 

ʈʦʟʛʣʷʥʝʤʦ, ʥʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʥʠʢ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʫ. 

1414131312121111

44434241

34333231

24232221

14131211

AaAaAaAa

aaaa

aaaa

aaaa

aaaa

+++==D . 

ʆʩʢʽʣʴʢʠ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʚʩʽ ʘʣʛʝʙʨʘʾʯʥʽ ʜʦʧʦʚʥʝʥʥʷ ʻ ʚʠʟʥʘʯʥʠʢʘʤʠ 

ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ. ʊʦ ʜʘʥʽ ʦʙʨʘʭʫʥʢʠ ʥʝ ʩʢʣʘʜʫʪʴ ʚʝʣʠʢʠʭ ʪʨʫʜʥʦʱʽʚ. ʇʨʦʪʝ, 

ʪʘʢʠʡ ʩʧʦʩʽʙ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʛʨʦʤʽʟʜʢʠʤ ʜʣʷ, ʥʘʧʨʠʢʣʘʜ ʜʣʷ ʚʠʟʥʘʯʥʠʢʘ ʧôʷʪʦʛʦ 

ʧʦʨʷʜʢʫ. ʊʦʤʫ ʥʘ ʧʨʘʢʪʠʮʽ ʩʧʦʯʘʪʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʣʘʩʪʠʚʦʩʪʽ 6 ʧʝʨʝʪʚʦʨʶʶʪʴ 

ʚʠʟʥʘʯʥʠʢ ʪʘʢ, ʱʦʙ ʫ ʜʝʷʢʦʤʫ ʨʷʜʢʫ (ʩʪʦʚʧʮʽ) ʚʩʽ ʝʣʝʤʝʥʪʠ, ʢʨʽʤ ʦʜʥʦʛʦ, ʩʪʘʣʠ 

ʥʫʣʷʤʠ. ʈʦʟʢʣʘʜʘʶʯʠ ʪʦʜʽ ʚʠʟʥʘʯʥʠʢ ʟʘ ʪʝʦʨʝʤʦʶ 1 ʫ ʩʫʤʽ ʜʽʩʪʘʥʝʤʦ ʣʠʰʝ 

ʦʜʠʥ ʜʦʜʘʥʦʢ. ʊʦʤʫ ʱʦ ʚʩʽ ʽʥʰʽ ʙʫʜʫʪʴ ʜʦʙʫʪʢʘʤʠ ʥʫʣʷ ʥʘ ʘʣʛʝʙʨʘʾʯʥʝ 

ʜʦʧʦʚʥʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ.  
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Aʩʪʦʚʧʮʝʤʧʝʨʰʠʤʟʘʚʠʟʥʘʯʥʠʢʈʦʟʢʣʘʜʝʤʦ

ʨʷʜʢʘʯʝʪʚʝʨʪʦʛʦʝʣʝʤʝʥʪʽʚʭʚʽʜʧʦʚʽʜʥʠ
ʜʦʜʦʜʘʤʦʽʥʘʨʷʜʦʢʧʝʨʰʠʡɼʦʤʥʦʞʠʤʦ

ʨʷʜʢʘʪʨʝʪʴʦʛʦ
ʝʣʝʤʝʥʪʘʤʠʤʠʚʽʜʧʦʚʽʜʥʠʟʨʷʜʦʢʧʝʨʰʠʡɼʦʜʦʤʦ

ʨʷʜʢʘʜʨʫʛʦʛʦʝʣʝʤʝʥʪʽʚʭʚʽʜʧʦʚʽʜʥʠ
ʜʦʜʦʜʘʤʦʽʥʘʨʷʜʦʢʧʝʨʰʠʡɼʦʤʥʦʞʠʤʦ

D
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ʃʝʢʮʽʷ ˉ3. 

ʊʝʤʘ: ʆʙʝʨʥʝʥʘ ʤʘʪʨʠʮʷ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ʆʙʝʨʥʝʥʘ ʤʘʪʨʠʮʷ. 

2. ʄʘʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ. 

 

1. ʆʙʝʨʥʝʥʘ ʤʘʪʨʠʮʷ. 

ʅʝʭʘʡ A ï ʢʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ ʧʦʨʷʜʢʫ n . 

ʆʟʥʘʯʝʥʥʷ 3.1. ʂʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ 1-A  ʧʦʨʷʜʢʫ n ʥʘʟʠʚʘʻʪʴʩʷ ʦʙʝʨʥʝʥʦʶ 

ʜʦ ʤʘʪʨʠʮʽ ɸ, ʷʢʱʦ EAAAA =Ö=Ö -- 11 , ʜʝ ɽ ï ʦʜʠʥʠʯʥʘ ʤʘʪʨʠʮʷ ʧʦʨʷʜʢʫ n. 

ʆʟʥʘʯʝʥʥʷ 3.2. ʂʚʘʜʨʘʪʥʘ ʤʘʪʨʠʮʷ A ʧʦʨʷʜʢʫ n ʥʘʟʠʚʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦʶ 

(ʚʠʨʦʜʞʝʥʦʶ), ʷʢʱʦ ʾʾ ʜʝʪʝʨʤʽʥʘʥʪ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʗʢʱʦ 0̧A , ʪʦ A 

ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʦʩʦʙʣʠʚʦʶ (ʥʝ ʚʠʨʦʜʞʝʥʦʶ). 

ʊʝʦʨʝʤʘ 3.1. ʆʩʦʙʣʠʚʽ ʤʘʪʨʠʮʽ ʦʙʝʨʥʝʥʠʭ ʤʘʪʨʠʮʴ ʥʝ ʤʘʶʪʴ. ʂʦʞʥʘ 

ʥʝʦʩʦʙʣʠʚʘ ʤʘʪʨʠʮʷ ʤʘʻ ʻʜʠʥʫ ʦʙʝʨʥʝʥʫ ʤʘʪʨʠʮʶ. 

ʗʢʱʦ |A| 0̧, ʪʦ ʦʙʝʨʥʝʥʘ ʤʘʪʨʠʮʷ ɸ
-1
 ʤʘʻ ʚʠʛʣʷʜ 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=-

nnnn

n

n

AAA

AAA

AAA

A
A

1121

21112

12111

1

......

...

...
1

 

ʜʝ ijA  (i=1, 2, ..., n; j=1, 2, ..., n) ï ʘʣʛʝʙʨʘʾʯʥʝ ʜʦʧʦʚʥʝʥʥʷ ʝʣʝʤʝʥʪʘ ija  ʤʘʪʨʠʮʽ 

A. 

 

2. ʄʘʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ. 

ʆʟʥʘʯʝʥʥʷ 3.3. ʈʽʚʥʽʩʪʴ, ʱʦ ʤʽʩʪʠʪʴ ʥʝʚʽʜʦʤʫ ʤʘʪʨʠʮʶ, ʷʢʘ ʧʦʟʥʘʯʝʥʘ 

ʙʫʢʚʦʶ, ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʪʨʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ. 

ʆʟʥʘʯʝʥʥʷ 3.4. ʂʦʨʝʥʝʤ ʤʘʪʨʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʝ ʟʥʘʯʝʥʥʷ 

ʥʝʚʽʜʦʤʦʾ ʤʘʪʨʠʮ,̔ ʧʨʠ ʷʢʦʤʫ ʮʝ ʤʘʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʚʽʨʥʫ 

ʨʽʚʥʽʩʪʴ. 

ʈʦʟʚôʷʟʘʪʠ ʤʘʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʦʟʥʘʯʘʻ ʟʥʘʡʪʠ ʫʩʽ ʡʦʛʦ ʢʦʨʝʥʽ, ʘʙʦ 

ʜʦʚʝʩʪʠ, ʱʦ ʾʭ ʥʝ ʽʩʥʫʻ. ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʤʘʪʨʠʯʥʠʭ ʨʽʚʥʷʥʴ ʚʠʢʦʨʠʩʪʦʚʫʁʪʴ 

ʪʘʢʽ ʾʭ ʚʣʘʩʪʠʚʦʩʪʽ: 

1) ʦʜʥʦʯʘʩʥʝ ʤʥʦʞʝʥʥʷ ʦʙʦʭ ʯʘʩʪʠʥ ʤʘʪʨʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʥʘ ʥʝʦʩʦʙʣʠʚʫ 
ʤʘʪʨʠʮʶ ʤʦʞʣʠʚʝ ʘʙʦ ʪʽʣʴʢʠ ʩʧʨʘʚʘ, ʘʙʦ ʪʽʣʴʢʠ ʟʣʽʚʘ; 

2) ʤʥʦʞʝʥʥʷ ʤʘʪʨʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ ʥʘ ʦʙʝʨʥʝʥʫ ʤʘʪʨʠʮʶ ʜʦ ʤʘʪʨʠʮʴ, ʱʦ 

ʚʭʦʜʷʪʴ ʫ ʨʽʚʥʷʥʥʷ, ʤʦʞʣʠʚʝ ʘʙʦ ʪʽʣʴʢʠ ʩʧʨʘʚʘ, ʘʙʦ ʪʽʣʴʢʠ ʟʣʽʚʘ. 

ʗʢʱʦ CBA ,,  - ʚʽʜʦʤʽ ʢʚʘʜʨʘʪʥʽ ʤʘʪʨʠʮʽ , ʘ X  ï ʥʝʚʽʜʦʤʘ ʤʘʪʨʠʮʷ ʧʝʨʰʦʛʦ 

ʩʪʝʧʝʥʷ, ʪʦʙʪʦ, ʥʘʜ ʥʝʚʽʜʦʤʦʶ ʤʘʪʨʠʮʝʶ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ ʘʨʠʬʤʝʪʠʯʥʘ ʜʽʷ 

ʧʽʜʥʝʩʝʥʥʷ ʜʦ ʩʪʝʧʝʥʷ, ʪʦ ʤʘʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴ ʣʽʥʽʡʥʠʤ. 

ʃʽʥʽʡʥʽ ʤʘʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʤʦʞʫʪʴ: 

1) ʥʝ ʤʘʪʠ ʨʦʟʚôʷʟʢʽʚ; 

2) ʤʘʪʠ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʚôʷʟʢʽʚ; 

3) ʤʘʪʠ ʙʝʟʣʽʯ ʨʦʟʚôʷʟʢʽʚ. 

ʅʘʜʘʣʽ ʨʦʟʛʣʷʜʘʻʤʦ ʣʠʰʝ ʣʽʥʽʡʥʽ ʤʘʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ. 
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ʇʨʠʢʣʘʜ 3.1: ɿʥʘʡʪʠ ʥʝʚʽʜʦʤʫ ʤʘʪʨʠʮʶX  ʫ ʨʽʚʥʷʥʥʽ BAX =Ö , ʷʢʱʦ 

ö
÷

õ
æ
ç

å=ö
÷

õ
æ
ç

å=ö
÷

õ
æ
ç

å=
10
01

,
12
12

, BA
dc
ba

X  

 

ʈʦʟʚԁʷʟʦʢ: 

ʗʢʱʦ ʤʘʪʨʠʮʷ A ʥʝʦʩʦʙʣʠʚʘ, ʪʦ ʽʩʥʫʻ ʦʙʝʨʥʝʥʘ 1-A . ʇʦʤʥʦʞʠʚʰʠ ʦʙʠʜʚʽ 

ʩʪʦʨʦʥʠ ʨʽʚʥʷʥʥʷ ʩʧʨʘʚʘ ʥʘ 1-A  ʟʥʘʡʜʝʤʦ ʥʝʚʽʜʦʤʫ ʤʘʪʨʠʮʶ X . 

1

1

11

-

-

--

Ö=
Ö=Ö
Ö=ÖÖ

=Ö

ABX
ABEX

ABAAX
BAX

 

 

ɿʥʘʡʜʝʤʦ ʚʠʟʥʘʯʥʠʢ ʤʘʪʨʠʮʽ A: 01212
12
12

=Ö-Ö==A . ʄʘʪʨʠʮʷ 

Aʦʩʦʙʣʠʚʘ, ʪʦʤʫ ʥʝ ʽʩʥʫʻ ʦʙʝʨʥʝʥʦʾ ʤʘʪʨʠʮʽ 1-A  ʽ ʜʘʥʝ ʤʘʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʥʝ 

ʤʘʻ ʨʦʟʚôʷʟʢʫ. 

ʎʝ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ ʽ ̔ʟ ʤʘʪʨʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ, ʷʢʝ ʦʪʨʠʤʘʻʤʦ ʧʽʩʣʷ 

ʤʥʦʞʝʥʥʷ ʜʚʦʭ ʤʘʪʨʠʮʴ ʫ ʣʽʚʽʡ ʯʘʩʪʠʥʽ ʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ: 

ö
÷

õ
æ
ç

å=ö
÷

õ
æ
ç

å
++
++

ö
÷

õ
æ
ç

å=ö
÷

õ
æ
ç

åÖö
÷

õ
æ
ç

å

10
01

22
22

10
01

12
12

dcdc
baba

dc
ba

 

ɿʛʽʜʥʦ ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ ʜʚʦʭ ʤʘʪʨʠʮʴ ʦʜʥʦʯʘʩʥʦ ʥʝ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʪʘʢʽ ʜʚʽ ʨʽʚʥʦʩʪʽ: 122 =+ ba  ʽ 0=+ba . ʊʦʤʫ ʥʝ ʽʩʥʫʻ ʤʘʪʨʠʮʽ, ʱʦ 

ʟʘʜʦʚʦʣʴʥʷʻ ʜʘʥʝ ʨʽʚʥʷʥʥʷ. 

ʇʨʠʢʣʘʜ 3.2: ɿʥʘʡʪʠ ʥʝʚʽʜʦʤʫ ʤʘʪʨʠʮʶ X ʽʟ ʨʽʚʥʷʥʥʷ 
ö
ö

÷

õ

æ
æ

ç

å
=Ö

ö
ö

÷

õ

æ
æ

ç

å

14
15
13

315
439
327

X . 

ʈʦʟʚôʷʟʦʢ: 

ɿʘʧʠʰʝʤʦ ʜʘʥʝ ʨʽʚʥʷʥʥʷ ʢʦʨʦʪʢʦ BXA =Ö . ʗʢʱʦ ʤʘʪʨʠʮʷ A ʥʝʦʩʦʙʣʠʚʘ, ʪʦ 

BAX Ö= -1
. 

ʆʙʯʠʩʣʠʤʦ ʜʝʪʝʨʤʽʥʘʥʪ ʤʘʪʨʠʮʽ 

|A|= 03
315
439
327

¸==D , 

ʦʪʞʝ, ʤʘʪʨʠʮʷ ɸ ʥʝʦʩʦʙʣʠʚʘ. 

ɿʥʘʭʦʜʠʤʦ ʤʘʪʨʠʮʶ ɸ
-1
, ʦʙʝʨʥʝʥʫ ʜʦ ɸ. ʆʙʯʠʩʣʶʻʤʦ ʘʣʛʝʙʨʘʾʯʥʽ 

ʜʦʧʦʚʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ ɸ. 

( ) 5
31
43

1
11

11 =-=
+

A , ( ) 3
31
32

1
12

21 -=-=
+

A , ( ) 1
43
32

1
13

31 -=-=
+

A , 

( ) 7
35
49

1
21

12 -=-=
+

A , ( ) 6
35
37

1
22

22 =-=
+

A , ( ) 1
49
37

1
23

32 -=-=
+

A , 

( ) 6
15
39

1
31

13 -=-=
+

A , ( ) 3
15
27

1
32

23 =-=
+

A , ( ) 3
39
27

1
33

33 =-=
+

A . 
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ɿʥʘʡʜʝʤʦ ʤʘʪʨʠʮʶ X : 
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ʃʝʢʮʽʷ ˉ4. 

ʊʝʤʘ: ʉʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ (ʉʃʈ). 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ʆʩʥʦʚʥʽ ʦʟʥʘʯʝʥʥʷ. 

2. ʄʘʪʨʠʯʥʠʡ ʟʘʧʠʩ ʉʃʈ ʪʘ ʤʘʪʨʠʯʥʠʡ ʤʝʪʦʜ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

(ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ). 

3. ʄʝʪʦʜ ʂʨʘʤʝʨʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʉʃʈ (ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ). 

4. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʉʃʈ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

 

1. ʆʩʥʦʚʥʽ ʦʟʥʘʯʝʥʥʷ. 

ʆʟʥʘʯʝʥʥʷ 4.1. ʉʠʩʪʝʤʦʶ m ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ n  ʥʝʚʽʜʦʤʠʤʠ 

nxxxx ...,, 321  ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʚʠʜʫ: 

 

î
í

î
ì

ë

=+++

=+++
=+++

....
.        .         .            

,...
,...

2211

22222121

11212111

mnmnmm

nn

nn

bxaxaxa

bxaxaxa
bxaxaxa

 (4.1) 

ʉʪʘʣʽ ʤʥʦʞʥʠʢʠ ija  ( )njmi ,...2,1;,...2,1 ==  ʙʽʣʷ ʥʝʚʽʜʦʤʠʭ ʥʘʟʠʚʘʶʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʘ ʯʠʩʣʘ ib  ï ʚʽʣʴʥʠʤʠ ʯʣʝʥʘʤʠ ʩʠʩʪʝʤʠ. 

ʆʟʥʘʯʝʥʥʷ 4.2. ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (4.1) ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʥʦʨʽʜʥʦʶ, ʷʢʱʦ ʚʩʽ 

ʚʽʣʴʥʽ ʯʣʝʥʠ ʩʠʩʪʝʤʠ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ ( )0...21 ==== mbbb . 

ʆʟʥʘʯʝʥʥʷ 4.3. ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (4.1) ʥʘʟʠʚʘʻʪʴʩʷ ʥʝʦʜʥʦʨʽʜʥʦʶ, ʷʢʱʦ 

ʭʦʯʘ ʙ ʦʜʠʥ ʽʟ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ ib  ʥʝ ʨʽʚʥʠʡ ʥʫʣʶ. 

ʆʟʥʘʯʝʥʥʷ 4.4. ʄʥʦʞʠʥʘ ʯʠʩʝʣ naaa ,...,, 21  ʥʘʟʠʚʘʻʪʴʩʷ ʚʧʦʨʷʜʢʦʚʘʥʦʶ, 

ʷʢʦɦ ʚʢʘʟʘʥʦ ʧʦʨʷʜʦʢ ʩʣʽʜʫʚʘʥʥʷ ʮʠʭ ʯʠʩʝʣ. (ʅʘʧʨʠʢʣʘʜ, ʤʥʦʞʠʥʘ ʥʘʪʫʨʘʣʴʥʠʭ 

ʯʠʩʝʣ). 

ʆʟʥʘʯʝʥʥʷ 4.5. ʋʧʦʨʷʜʢʦʚʘʥʠʡ ʥʘʙʽʨ n  ʯʠʩʝʣ 00
2

0
1 ,...,, nxxx  ʥʘʟʠʚʘʻʪʴʩʷ 

ʨʦʟʚôʷʟʢʦʤ ʩʠʩʪʝʤʠ (4.1), ʷʢʱʦ ʧʨʠ ʧʽʜʩʪʘʥʦʚʮʽ ʮʠʭ ʯʠʩʝʣ ʟʘʤʽʩʪʴ ʥʝʚʽʜʦʤʠʭ 

nxxx ,...,, 21  ʫʩʽ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʪʦʪʦʞʥʦʩʪʽ. 

ʆʟʥʘʯʝʥʥʷ 4.6. ʉʃʈ ʥʘʟʠʚʘʶʪʴ ʩʫʤʽʩʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʤʘʻ ʭʦʯʘ ʙ ʦʜʠʥ 

ʨʦʟʚôʷʟʦʢ ʽ ʥʝʩʫʤʽʩʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʥʝ ʤʘʻ ʞʦʜʥʦʛʦ ʨʦʟʚôʷʟʢʫ. 

ʆʟʥʘʯʝʥʥʷ 4.7. ʉʫʤʽʩʥʘ ʉʃʈ ʥʘʟʠʚʘʻʪʴʩʷ ʚʠʟʥʘʯʝʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʤʘʻ 

ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ ʽ ʥʝʚʠʟʥʘʯʝʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʤʘʻ ʙʽʣʴʰʝ ʥʽʞ ʦʜʠʥ ʨʦʟʚôʷʟʦʢ. 

ʆʟʥʘʯʝʥʥʷ 4.8. ɼʚʽ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʥʘʟʠʚʘʶʪʴʩʷ 

ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ ʤʘʶʪʴ ʦʜʥʫ ʽ ʪʫ ʞ ʤʥʦʞʠʥʫ ʨʦʟʚôʷʟʢʽʚ. 

 

2. ʄʘʪʨʠʯʥʠʡ ʟʘʧʠʩ ʉʃʈ ʪʘ ʤʘʪʨʠʯʥʠʡ ʤʝʪʦʜ ʾʭ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

(ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ). 

ʈʦʟʛʣʷʥʝʤʦ ʩʠʩʪʝʤʫ n  ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ n  ʥʝʚʽʜʦʤʠʤʠ. 
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=+++
=+++
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.        .         .            
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2211

22222121
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nnnnnn

nn

nn

bxaxaxa

bxaxaxa
bxaxaxa

 (4.2) 

ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ:  
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 ï ʦʩʥʦʚʥʘ ʤʘʪʨʠʮʷ ʉʃʈ,  

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

nx

x

x

X
.
.
2

1

 ï ʤʘʪʨʠʮʷ ʩʪʦʚʧʝʮʴ ʥʝʚʽʜʦʤʠʭ ʉʃʈ, 

ö
ö
ö
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÷
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å
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nb

b

b

B
.
.
2

1

 ï ʤʘʪʨʠʮʷ ʩʪʦʚʧʝʮʴ 

ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ ʉʃʈ.  

ʊʦʜʽ ʉʃʈ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ: BXA =Ö : 
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ʗʢʱʦ 0̧A , ʪʦ ʜʘʥʫ ʉʃʈ ʤʦʞʥʘ ʨʦʟʚôʷʟʘʪʠ ʷʢ ʤʘʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ. 

ʇʦʤʥʦʞʠʚʰʠ ʨʽʚʥʽʩʪʴ BXA =Ö  ʟʣʽʚʘ ʥʘ 1-A  ʟʥʘʡʜʝʤʦ ʥʝʚʽʜʦʤʫ ʤʘʪʨʠʮʶ  

BAX Ö= -1 , 

ʝʣʝʤʝʥʪʠ ʷʢʦʾ ʽ ʻ ʟʥʘʯʝʥʥʷʤʠ ʥʝʚʽʜʦʤʠʭ ʉʃʈ. 

ʇʨʠʢʣʘʜ 4.1. ʈʦʟʚôʷʟʘʪʠ ʉʃʈ ʤʘʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ: 

îí

î
ì

ë

=++-
=+-
=-+

.7
,13
,36

321

321

321

xxx
xxx
xxx

 

ʈʦʟʚôʷʟʦʢ: 

ɿʘʧʠʰʝʤʦ ʉʃʈ ʫ ʤʘʪʨʠʯʥʽʡ ʬʦʨʤʽ: BXA =Ö , ʜʝ 

A=
ö
ö

÷

õ

æ
æ

ç

å

-
-
-

111
111
111

, 
ö
ö

÷

õ

æ
æ

ç

å
=

3

2

1

x

x

x

X , 
ö
ö

÷

õ

æ
æ

ç

å
=

7
13
36

B .  

ʆʙʯʠʩʣʠʤʦ ʜʝʪʝʨʤʽʥʘʥʪ ʦʩʥʦʚʥʦʾ ʤʘʪʨʠʮʽ A: |A|= .04
111
111
111

¸-=
-
-
-

=D  

ʆʪʞʝ, ʤʘʪʨʠʮʷ ɸ ʥʝʦʩʦʙʣʠʚʘ. 

ɿʥʘʭʦʜʠʤʦ ʤʘʪʨʠʮʶ ɸ
-1
, ʦʙʝʨʥʝʥʫ ʜʦ ɸ. ʆʙʯʠʩʣʶʻʤʦ ʘʣʛʝʙʨʘʾʯʥʽ 

ʜʦʧʦʚʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʘʪʨʠʮʽ ɸ. 

( ) 2
11
11

1
11

11 -=
-

-=
+

A , ( ) 2
11
11

1
12

21 -=
-

-=
+

A , ( ) 0
11
11

1
13

31 =
-
-

-=
+

A , 

( ) 2
11
11

1
21

12 -=
-

-=
+

A , ( ) 0
11
11

1
22

22 =
-
-

-=
+

A , ( ) 2
11
11

1
23

32 -=
-

-=
+

A , 

( ) 0
11
11

1
31

13 =
-
-

-=
+

A , ( ) 2
11
11

1
32

23 -=
-

-=
+

A , ( ) 2
11

11
1

33

33 -=
-

-=
+

A . 
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ö
ö

÷

õ

æ
æ

ç

å

--
--

--
-=

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=-

220
202

022

4

1

...
......

...

...
1

21

22212

12111

1

nnnn

n

n

AAA

AAA

AAA

A
A  

ɿʥʘʡʜʝʤʦ ʤʘʪʨʠʮʶ X :  

ö
ö

÷

õ

æ
æ

ç

å
-
-

=
ö
ö

÷

õ

æ
æ

ç

å

-
-
-

-=
ö
ö

÷

õ

æ
æ

ç

å
Ö
ö
ö

÷

õ

æ
æ

ç

å

--
--

--
-=ÖÖ=

ö
ö

÷

õ

æ
æ

ç

å
= -

10
5,21
5,24

40
86
98

4

1

7
13
36

220
202

022

4

1
1

3

2

1

BA

x

x

x

X . 

ʆʪʞʝ, 5,241 -=x , 5,212 -=x , 103=x . 

 

3. ʄʝʪʦʜ ʂʨʘʤʝʨʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʉʃʈ (ʩʘʤʦʩʪʽʡʥʝ ʦʧʨʘʮʶʚʘʥʥʷ). 

ʇʦʟʥʘʯʠʤʦ ʚʠʟʥʘʯʥʠʢ ʦʩʥʦʚʥʦʾ ʤʘʪʨʠʮʽ ʉʃʈ (4.2) ʯʝʨʝʟ 

( )

( )

( ) nnnjjnnn

njj

njj

aaaaa

aaaaa

aaaaa

A

......
...........

......

......

121

22122221

11111211

-

-

-

==D  

ɿʘʤʽʥʠʤʦ j -ʡ ʩʪʦʚʧʝʮʴ ʚ D ʩʪʦʚʧʮʝʤ ʚʽʣʴʥʠʭ ʯʣʝʥʽʚ. ʆʪʨʠʤʘʥʠʡ ʚʠʟʥʘʯʥʠʢ 

ʧʦʟʥʘʯʠʤʦ jD, ʪʦʙʪʦ 

( )

( )

( ) nnnjnnn

nj

nj

j

abaaa

abaaa

abaaa

......
...........

......

......

121

22122221

11111211

-

-

-

=D . 

ʈʦʟʢʣʘʜʝʤʦ ʚʠʟʥʘʯʥʠʢ jD ʟʘ ʘʣʛʝʙʨʘʾʯʥʠʤʠ ʜʦʧʦʚʥʝʥʥʷʤʠ j -ʛʦ ʩʪʦʚʧʮʷ: 

njnjjj AbAbAb Ö++Ö+Ö= ...21211D . ɼʦ ʪʦʛʦ ʞ ʪʨʝʙʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʘʣʛʝʙʨʘʾʯʥʽ 

ʜʦʧʦʚʥʝʥʥʷ ʜʣʷ ʝʣʝʤʝʥʪʽʚj -ʛʦ ʩʪʦʚʧʮʷ ʚʠʟʥʘʯʥʠʢʽʚ D ʽ jD ʩʧʽʚʧʘʜʘʶʪʴ. 

ʊʝʦʨʝʤʘ 4.1. (ʇʨʘʚʠʣʦ ʂʨʘʤʝʨʘ). ʗʢʱʦ ʚʠʟʥʘʯʥʠʢ ʦʩʥʦʚʥʦʾ ʤʘʪʨʠʮʽ 

ʉʃʈ (4.2) ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʥʫʣʷ, ʪʦ ʮʷ ʩʠʩʪʝʤʘ ʤʘʻ ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ, ʷʢʠʡ ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ ʂʨʘʤʝʨʘ: 

njx
j

j ,...2,1, ==
D

D
. 

ɼʦʚʝʜʝʥʥʷ: 

1. ɯʩʥʫʚʘʥʥʷ ʨʦʟʚôʷʟʢʫ. ʄʘʪʨʠʮʷ ʩʪʦʚʧʝʮʴ BAX Ö= -1  ʻ ʨʦʟʚôʷʟʦʢ ʉʃʈ, 

ʦʩʢʽʣʴʢʠ: 

( )
( )

BEXA
BAAXA

BAAXA

Ö=Ö
ÖÖ=Ö
Ö=Ö
-

-

1

1

 

BXA =Ö  ï ʤʘʪʨʠʯʥʠʡ ʟʘʧʠʩ ʉʃʈ. 

2. ɭʜʠʥʽʩʪʴ ʨʦʟʚôʷʟʢʫ. ʅʝʭʘʡ 0X  ʽʥʰʠʡ ʨʦʟʚôʷʟʦʢ ʉʃʈ. ʇʦʢʘʞʝʤʦ, ʱʦ 

BAX Ö= -1  ʩʧʽʚʧʘʜʘʻ ʟ 0X . ʗʢʱʦ 0X  ï ʨʦʟʚôʷʟʦʢ ʉʃʈ, ʪʦ ʤʘʻ ʤʽʩʮʝ ʪʦʪʦʞʥʽʩʪʴ 

BXA =Ö 0 . ʇʦʤʥʦʞʠʤʦ ʪʦʪʦʞʥʽʩʪʴ ʥʘ 1-A  ʟʣʽʚʘ: 

( ) BAXAA 1
0

1 -- =ÖÖ  

( ) BAXAA 1
0

1 -- =ÖÖ  
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BAXE 1
0

-=Ö  

XX =0  

ʆʪʞʝ, ʽʥʰʠʡ ʨʦʟʚôʷʟʦʢ ʉʃʈ ʩʧʽʚʧʘʜʘʻ ʟ X, ʪʦʙʪʦ BAX Ö= -1  ʻʜʠʥʠʡ ʨʦʟʚôʷʟʦʢ 

ʉʃʈ. 

3. ʌʦʨʤʫʣʠ ʂʨʘʤʝʨʘ. ʄʘʪʨʠʮʷ ʦʙʝʨʥʝʥʘ ʜʦ A ʤʘʻ ʚʠʛʣʷʜ 

ö
ö
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÷
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æ
æ
æ

ç

å
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nnnn

n

n

AAA

AAA

AAA

A
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......

...

...
1

21

22212

12111

1

D
. 

ʆʙʯʠʩʣʠʤʦ X . 

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

Ö++Ö+Ö

Ö++Ö+Ö

Ö++Ö+Ö

=
ö
ö
ö

÷

õ
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æ
æ

ç

å

Ö
ö
ö
ö

÷

õ

æ
æ
æ

ç

å
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n

n

AbAbAb

AbAbAb

AbAbAb

b

b

b

AAA

AAA

AAA

BAX

...
.....................................

...

...
1

.
...

......

...

...
1

2211

2222121

1212111

2

1

21

22212

12111

1

DD
 

Ý

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

ö
ö
ö
ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ
æ
æ
æ

ç

å

=

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

n
n

n x

x

x

.

.

.

.
.
.

1 2

1
2

1

2

1

D

D

D

D
D

D

D

D
D

D D

D

D

D

D

D n
nxxx === ....,, 2

2
1

1 . 

ʇʨʠʢʣʘʜ 4.2. ʈʦʟʚôʷʟʘʪʠ ʉʃʈ ʤʝʪʦʜʦʤ ʂʨʘʤʝʨʘ: 

îí

î
ì

ë

=++
=++
=+-

.42
,62
,5

321

321

321

xxx
xxx
xxx

 

ʈʦʟʚôʷʟʦʢ: 

ɿʥʘʡʜʝʤʦ ʚʠʟʥʘʯʥʠʢ ʉʃʈ D: 

05411122
211
112
111

¸=+---+=
-

=D . 

ʆʙʯʠʩʣʠʤʦ ʚʠʟʥʘʯʥʠʢʠ 1D, 2D, 3D: 

1512544610
214
115
116

1 =+---+=
-

=D , 

520465812
241
152
161

2 -=---++==D , 

58656104
411
512
611

=+---+=
-

=D . 

ɿʘ ʬʦʨʤʫʣʘʤʠ ʂʨʘʤʝʨʘ ʚʠʟʥʘʯʠʤʦ ʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ 321 ,, xxx . 

3
5

151
1 ===
D

D
x , 1

5

521
2 -=

-
==

D

D
x , 1

5

53
3 ===
D

D
x . 
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4. ʈʦʟʚôʷʟʫʚʘʥʥʷ ʉʃʈ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

ʄʝʪʦʜ ɻʘʫʩʩʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʉʃʈ. ʁʦʛʦ ʧʝʨʝʚʘʛʠ: 

1)  ʥʘʡʤʝʥʰ ʪʨʫʜʦʤʽʩʪʢʠʡ (ʦʩʦʙʣʠʚʦ ʜʣʷ ʩʠʩʪʝʤ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʥʦʩʪʝʡ); 

2) ʜʦʟʚʦʣʷʻ ʟʘʚʞʜʠ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʩʫʤʽʩʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʚôʷʟʫʚʘʪʠ ʷʢ 
ʚʠʟʥʘʯʝʥʽ, ʪʘʢ ʽ ʥʝʚʠʟʥʘʯʝʥʽ ʩʠʩʪʝʤʠ (ʤʝʪʦʜ ʂʨʘʤʝʨʘ ʪʘ ʤʘʪʨʠʯʥʠʡ ʤʝʪʦʜ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʢʦʣʠ 0̧A  ʽ ʪʽʣʴʢʠ ʜʣʷ ʉʃʈ ʟ ʦʜʥʘʢʦʚʦʶ 

ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʷʥʴ ʪʘ ʥʝʚʽʜʦʤʠʭ). 

ʄʝʪʦʜ ɻʘʫʩʩʘ ï ʮʝ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʣʶʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ, ʷʢʠʡ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʥʷʭ ʩʠʩʪʝʤʠ. 

ɽʣʝʤʝʥʪʘʨʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ: 

ʘ) ʧʦʤʥʦʞʝʥʥʷ ʨʷʜʢʘ ʥʘ ʥʝʥʫʣʴʦʚʝ ʯʠʩʣʦ; 

ʙ) ʜʦʜʘʚʘʥʥʷ ʦʜʥʦʛʦ ʨʷʜʢʘ ʜʦ ʽʥʰʦʛʦ; 

ʚ) ʧʝʨʝʩʪʘʥʦʚʢʘ ʜʚʦʭ ʨʷʜʢʽʚ; 

ʛ) ʚʠʢʨʝʩʣʶʚʘʥʥʷ ʘʙʦ ʜʦʧʠʩʫʚʘʥʥʷ ʥʫʣʴʦʚʦʛʦ ʨʷʜʢʘ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʩʠʩʪʝʤʠ ʥʝ ʟʤʽʥʶʻ 

ʤʥʦʞʠʥʫ ʨʦʟʚôʷʟʢʽʚ ʮʽʻʾ ʩʠʩʪʝʤʠ. 

ʅʝʭʘʡ ʟʘʜʘʥʦ ʉʃʈ: 

î
í

î
ì

ë

=+++

=+++
=+++

....
.        .         .            

,...
,...

2211

22222121

11212111

mnmnmm

nn

nn

bxaxaxa

bxaxaxa
bxaxaxa

 

ʈʦʟʛʣʷʥʝʤʦ ʘʣʛʦʨʠʪʤ ʤʝʪʦʜʫ ɻʘʫʩʩʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ. ɺʠʢʦʥʫʚʘʪʠ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʟʨʫʯʥʦ ʥʝ ʥʘʜ ʩʘʤʦʶ ʩʠʩʪʝʤʦʶ, ʘ ʥʘʜ ʾʾ ʨʦʟʰʠʨʝʥʦʶ 

ʤʘʪʨʠʮʝʶ 
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æ
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mmnmm
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21

222221

111211

. 

A
~

 ʤʽʩʪʠʪʴ ʫ ʩʦʙʽ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʉʃʈ. ʆʪʞʝ, ʙʫʜʴ-ʷʢʽʡ ʉʃʈ ʤʦʞʥʘ 

ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʾʾ ʨʦʟʰʠʨʝʥʫ ʤʘʪʨʠʮʶ. ɯ ʥʘʚʧʘʢʠ: ʙʫʜʴ-ʷʢʽʡ ʤʘʪʨʠʮʽ, 

ʱʦ ʤʽʩʪʠʪʴ ʙʽʣʴʰʝ ʦʜʥʦʛʦ ʩʪʦʚʧʮʷ, ʤʦʞʥʘ ʧʦʩʪʘʚʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʉʃʈ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʰʠʨʝʥʦʾ ʤʘʪʨʠʮʽ ʟʤʝʥʰʫʻ ʦʙôʻʤ ʟʘʧʠʩʽʚ (ʥʝ ʧʦʪʨʽʙʥʦ ʧʠʩʘʪʠ 

ʩʠʤʚʦʣʠ ʘʨʠʬʤʝʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʟʤʽʥʥʽ, ʩʠʤʚʦʣʠ ʨʽʚʥʦʩʪʽ), ʪʦʤʫ ʘʣʛʦʨʠʪʤ 

ʤʝʪʦʜʫ ɻʘʫʩʩʘ ʟʘʧʠʰʝʤʦ ʚ ʪʝʨʤʽʥʘʭ ʨʦʟʰʠʨʝʥʦʾ ʤʘʪʨʠʮʽ.  

ʄʝʪʦʜ ɻʘʫʩʩʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: çʧʨʷʤʠʡ ʭʽʜè ʪʘ çʟʚʦʨʦʪʥʽʡ ʭʽʜè. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʠʡ ʢʨʦʢ ʧʨʷʤʦʛʦ ʭʦʜʫ ʤʝʪʦʜʫ ɻʘʫʩʩʘ: 

1. ʗʢʱʦ 011=a , ʪʦ ʧʝʨʝʩʪʘʚʠʤʦ ʨʷʜʢʠ ʪʘʢ, ʱʦʙ ʮʝʡ ʝʣʝʤʝʥʪ ʙʫʚ 

ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʥʫʣʷ (ʦʩʢʽʣʴʢʠ ʚ ʩʠʩʪʝʤʽ ʧʨʠʩʫʪʥʷ ʟʤʽʥʥʘ 1x , ʪʦ ʚ 

ʧʝʨʰʦʤʫ ʩʪʦʚʧʯʠʢʫ ʽʩʥʫʻ ʥʝʥʫʣʴʦʚʠʡ ʝʣʝʤʝʥʪ; ʚʽʥ ʤʘʻ ʦʧʠʥʠʪʠʩʷ ʚ 

ʧʦʟʠʮʽʾ 11a ). 



 20 

2. ʇʦʤʥʦʞʠʤʦ ʧʝʨʰʠʡ ʨʷʜʦʢ ʥʘ 
11

21

a

a
-  ʪʘ ʜʦʜʘʤʦ ʜʦ ʜʨʫʛʦʛʦ ʨʷʜʢʘ, ʧʦʪʽʤ 

ʥʘ 
11

31

a

a
-  ʪʘ ʜʦʜʘʤʦ ʜʦ ʪʨʝʪʴʦʛʦ ʽ ʪ.ʜ. )1( -m  ʨʘʟ. ɼʽʩʪʘʥʝʤʦ ʤʘʪʨʠʮʶ 
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 (4.3) 

ɼʨʫʛʠʡ ʢʨʦʢ ʧʦʣʷʛʘʻ ʫ ʧʦʚʪʦʨʝʥʥʽ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʜʚʦʭ ʧʫʥʢʪʽʚ ʜʣʷ 

ʯʘʩʪʠʥʠ ʤʘʪʨʠʮʽ (4.3) ʙʝʟ ʧʝʨʰʦʛʦ ʨʷʜʢʘ ʪʘ ʣʽʜʠʨʫʶʯʠʭ ʥʫʣʴʦʚʠʭ ʩʪʦʚʧʯʠʢʽʚ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʢʨʦʮʽ ʟ ʨʦʟʛʣʷʜʫ ʚʠʢʣʶʯʘʻʪʴʩʷ ʪʨʝʪʽʡ ʨʷʜʦʢ ʽ ʪ.ʜ. ʇʨʷʤʠʡ ʭʽʜ 

ʤʝʪʦʜʫ ɻʘʫʩʩʘ ʟʘʚʝʨʰʫʻʪʴʩʷ, ʢʦʣʠ ʤʘʪʨʠʮʷ ʥʘʙʫʚʘʻ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʚʠʛʣʷʜʫ  

 

 

ö
ö
ö
ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ
æ
æ
æ

ç

å

¡¡

¡¡

¡¡¡¡¡¡

¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡

¡¡¡¡¡¡¡¡¡¡¡¡

+

m

r

rrnrs

nsl

nslk

nslk

b

b

baa

baaa

baaaa

baaaaa

0...0...0....0...0
..............................

0...0...0...0...0

......0...0...0
..............................

.........0...0

............0

............

1

3333

22222

1111111

 (4.4) 

 

ʘʙʦ ʪʨʠʢʫʪʥʦʛʦ ʚʠʛʣʷʜʫ 
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 (4.5) 

 

ʋ ʚʠʧʘʜʢʫ ʦʪʨʠʤʘʥʥʷ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʾ ʤʘʪʨʠʮʽ ʤʦʞʣʠʚʽ ʜʚʘ ʚʠʧʘʜʢʠ: 

1. ʗʢʱʦ ʫ ʤʘʪʨʠʮʽ (4.4) ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʝʣʝʤʝʥʪʽʚ 1+
¡¡

rb , é, mb¡¡ ʚʽʜʤʽʥʥʠʡ ʚʽʜ 

ʥʫʣʷ, ʪʦʙʪʦ ʤʽʩʪʠʪʴʩʷ ʨʷʜʦʢ ʚʠʜʫ (kb00000...00 ), ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ 

ʧʝʨʝʪʚʦʨʝʥʽʡ ʩʠʩʪʝʤʽ ʨʽʚʥʷʥʴ ʤʽʩʪʠʪʴʩʷ ʨʽʚʥʷʥʥʷ ʚʠʜʫ 

kn bxxx =Ö++Ö+Ö 0...00 21 , ʜʝ 0̧kb . 

ʊʘʢʝ ʨʽʚʥʷʥʥʷ ʨʦʟʚôʷʟʢʫ ʥʝ ʤʘʻ, ʦʪʞʝ ʽ ʚʩʷ ʩʠʩʪʝʤʘ ʨʦʟʚôʷʟʢʫ ʥʝ ʤʘʻ. ʊʦʙʪʦ ʉʃʈ 

ʻ ʥʝ ʩʫʤʽʩʥʦʶ. 
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ʇʨʠʢʣʘʜ 4.3. ʈʦʟʚôʷʟʘʪʠ ʉʃʈ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 
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ʈʦʟʚôʷʟʦʢ: 

 ɿʘʧʠʰʝʤʦ ʨʦʟʰʠʨʝʥʫ ʤʘʪʨʠʮʶ ʉʃʈ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʟʚʝʜʝʤʦ ʾʾ ʜʦ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʚʠʛʣʷʜʫ. 
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ʉʃʈ ʨʦʟʚôʷʟʢʫ ʥʝ ʤʘʻ. 

2. ʗʢʱʦ ʫ ʤʘʪʨʠʮʽ (4.4) ʚʩʽ ʝʣʝʤʝʥʪʠ 0...21 =¡¡==¡¡=¡¡ ++ mrr bbb , ʪʦ ʩʠʩʪʝʤʘ ʤʘʻ 

ʨʦʟʚôʷʟʢʠ. ʑʦʙ ʟʥʘʡʪʠ ʮʽ ʨʦʟʚôʷʟʢʠ ʟʘʧʠʩʫʻʤʦ ʉʃʈ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʪʨʠʮʽ (4.4) 
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ɺ ʦʪʨʠʤʘʥʽʡ ʩʠʩʪʝʤʽ ʥʝʚʽʜʦʤʽ slk xxxx ...,,,1  (ʪʽ ʥʝʚʽʜʦʤʽ, ʟ ʷʢʠʭ 

ʧʦʯʠʥʘʶʪʴʩʷ ʨʷʜʢʠ) ʥʘʟʠʚʘʶʪʴ ʙʘʟʠʩʥʠʤʠ ʥʝʚʽʜʦʤʠʤʠ, ʘ nss xxx ,...,, 21 ++  ï 

ʚʽʣʴʥʠʤʠ ʥʝʚʽʜʦʤʠʤʠ. ʇʽʜʥʽʤʘʶʯʠʩʴ ʧʦ ʉʃʈ ʟʥʠʟʫ ʚʛʦʨʫ, ʚʠʨʘʞʘʶʪʴ ʙʘʟʠʩʥʽ 

ʥʝʚʽʜʦʤʽ ʯʝʨʝʟ ʚʽʣʴʥʽ (ʟʚʦʨʦʪʥʽʡ ʭʽʜ ʤʝʪʦʜʫ ɻʘʫʩʩʘ). ʈʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ 

ʟʘʧʠʰʝʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʦʩʪʝʡ, ʱʦ ʧʦʚôʷʟʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʙʘʟʠʩʥʽ ʥʝʚʽʜʦʤʽ ʟ 

ʚʽʣʴʥʠʤʠ. ɺʽʣʴʥʠʤ ʥʝʚʽʜʦʤʠʤ ʤʦʞʥʘ ʥʘʜʘʚʘʪʠ ʜʦʚʽʣʴʥʠʭ ʟʥʘʯʝʥʴ, ʦʪʨʠʤʫʶʯʠ 

ʢʦʞʥʦʛʦ ʨʘʟʫ ʽʥʰʠʡ ʥʘʙʽʨ ʯʠʩʝʣ, ʱʦ ʻ ʨʦʟʚôʷʟʢʦʤ ʉʃʈ. ɿʚʽʜʩʠ ʩʣʽʜʫʻ, ʱʦ ʚ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʉʃʈ ʤʘʻ ʙʝʟʣʽʯ ʨʦʟʚôʷʟʢʽʚ.  

ʇʨʠʢʣʘʜ 4.4. ʈʦʟʚôʷʟʘʪʠ ʉʃʈ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 
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ʈʦʟʚôʷʟʦʢ: 

ɿʘʧʠʰʝʤʦ ʨʦʟʰʠʨʝʥʫ ʤʘʪʨʠʮʶ ʉʃʈ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ 

ʟʚʝʜʝʤʦ ʾʾ ʜʦ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʚʠʛʣʷʜʫ. 
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ʉʃʈ ʤʘʻ ʙʝʟʣʽʯ ʨʦʟʚôʷʟʢʽʚ. 1x ʪʘ 2x - ʙʘʟʠʩʥʽ ʥʝʚʽʜʦʤʽ, 3x , 4x - ʚʽʣʴʥʽ ʥʝʚʽʜʦʤʽ. 

ɺʠʨʘʟʠʤʦ ʙʘʟʠʩʥʽ ʥʝʚʽʜʦʤʽ ʯʝʨʝʟ ʚʽʣʴʥʽ. 

432 367 xxx +--=  

431434314321 71033673 xxxxxxxxxxxx +--=Ý-+-+--=Ý-+-=  

ʆʪʞʝ, ʨʦʟʚôʷʟʢʠ ʉʃʈ: 
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ʗʢʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʷʤʦʛʦ ʭʦʜʫ ʤʝʪʦʜʫ ɻʘʫʩʩʘ ʦʪʨʠʤʫʻʤʦ ʤʘʪʨʠʮʶ ʚʠʜʫ 

(4.5), ʪʦ ʚʽʜʥʦʚʣʝʥʘ ʟʘ ʥʝʶ ʉʃʈ ʤʘʻ ʚʠʛʣʷʜ 
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ɿ ʦʩʪʘʥʥʴʦʛʦ ʨʽʚʥʷʥʥʷ ʟʥʘʭʦʜʠʤʦ 
nn

n
n

a

b
x

¡¡

¡¡
=  ʪʘ ʧʽʜʩʪʘʚʣʷʻʤʦ ʮʝ ʟʥʘʯʝʥʥʷ ʫ 

ʧʦʧʝʨʝʜʥʻ ʨʽʚʥʷʥʥʷ. ɸʥʘʣʦʛʽʯʥʦ, ʧʽʜʥʽʤʘʶʯʠʩʴ ʧʦ ʨʽʚʥʷʥʥʷʭ ʟʥʠʟʫ ʚʛʦʨʫ, 

ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʚʽʜʦʤʠʭ. ʆʪʞʝ, ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʠʩʪʝʤʘ ʤʘʻ ʻʜʠʥʠʡ 

ʨʦʟʚôʷʟʦʢ. 

 

ʇʨʠʢʣʘʜ 4.5. ʈʦʟʚôʷʟʘʪʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ: 
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ʈʦʟʚôʷʟʦʢ: 

ʈʦʟʰʠʨʝʥʘ ʤʘʪʨʠʮʷ ʩʠʩʪʝʤʠ ʤʘʻ ʚʠʛʣʷʜ: 
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ɺʠʢʦʥʘʻʤʦ ʧʨʷʤʠʡ ʭʽʜ ʤʝʪʦʜʫ ɻʘʫʩʩʘ 
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ʄʘʪʨʠʮʷ ʥʘʙʫʣʘ ʪʨʠʢʫʪʥʦʛʦ ʚʠʛʣʷʜʫ, ʦʪʞʝ ʚʦʥʘ ʩʫʤʽʩʥʘ ʽ ʤʘʻ ʻʜʠʥʠʡ 

ʨʦʟʚôʷʟʦʢ. ɿʥʘʡʜʝʤʦ ʡʦʛʦ, ʟʘʧʠʩʘʚʰʠ ʧʝʨʝʪʚʦʨʝʥʫ ʩʠʩʪʝʤʫ ʟʘ ʦʜʝʨʞʘʥʦʶ 

ʤʘʪʨʠʮʶ: 
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ɿʚʽʜʢʠ 

,23 -=x  13 32 =+= xx , 1225 321 =-+-= xxx . 
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ʃʝʢʮʽʷ ˉ5. 

ʊʝʤʘ: ɺʝʢʪʦʨʠ. ʃʽʥʽʡʥʽ ʦʧʝʨʘʮʽʾ ʥʘʜ ʚʝʢʪʦʨʘʤʠ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ʉʢʘʣʷʨʥʽ ʪʘ ʚʝʢʪʦʨʥʽ ʚʝʣʠʯʠʥʠ. ʆʩʥʦʚʥʽ ʦʟʥʘʯʝʥʥʷ. 

2. ʃʽʥʽʡʥʽ ʜʽʾ ʥʘʜ ʚʝʢʪʦʨʘʤʠ. 

3. ʃʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʝʢʪʦʨʽʚ. ɹʘʟʠʩ. ɸʬʽʥʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ. 

ʈʦʟʢʣʘʜ ʚʝʢʪʦʨʘ ʧʦ ʙʘʟʠʩʫ. 

 

1. ʉʢʘʣʷʨʥʽ ʪʘ ʚʝʢʪʦʨʥʽ ʚʝʣʠʯʠʥʠ. ʆʩʥʦʚʥʽ ʦʟʥʘʯʝʥʥʷ. 

 

ɹʘʛʘʪʦ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʠʰʝ ʯʠʩʣʦʚʠʤ ʟʥʘʯʝʥʥʷʤ (ʦʙôʻʤ, 

ʛʫʩʪʠʥʘ, ʪʝʤʧʝʨʘʪʫʨʘ, ʪʦʱʦ). ʊʘʢʽ ʚʝʣʠʯʠʥʠ ʥʘʟʠʚʘʶʪʴʩʷ ʩʢʘʣʷʨʥʠʤʠ. ʇʨʦʪʝ, ʻ 

ʬʽʟʠʯʥʽ ʚʝʣʠʯʠʥʠ, ʷʢʽ ʢʨʽʤ ʯʠʩʣʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʱʝ ʡ ʥʘʧʨʷʤ (ʩʠʣʘ, 

ʥʘʧʨʫʞʝʥʽʩʪʴ ʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ, ʪʦʱʦ). ʊʘʢʽ ʚʝʣʠʯʠʥʠ ʥʘʟʠʚʘʶʪʴ ʚʝʢʪʦʨʥʠʤʠ.  

ʆʟʥʘʯʝʥʥʷ 5.1. ʅʝʭʘʡ ʟʘʜʘʥʦ ʚʽʜʨʽʟʦʢ AB. ʗʢʱʦ ʚʢʘʟʘʥʦ, ʱʦ ʪ. A ʻ 

ʧʦʯʘʪʢʦʚʦʶ, ʘ ʪ. B  ï ʢʽʥʮʝʚʦʶ, ʪʦ ʤʘʻʤʦ ʥʘʧʨʷʤʣʝʥʠʡ ʚʽʜʨʽʟʦʢ AB, ʷʢʠʡ 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨʦʤ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ AB ʘʙʦ a
C

. 

 
ʆʟʥʘʯʝʥʥʷ 5.2. ɼʦʚʞʠʥʘ ʚʽʜʨʽʟʢʘ ɸɺ ʥʘʟʠʚʘʻʪʴʩʷ ʤʦʜʫʣʝʤ ʘʙʦ ʜʦʚʞʠʥʦʶ 

ʚʝʢʪʦʨʘ AB ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ || AB . 

ʆʟʥʘʯʝʥʥʷ 5.3. ʗʢʱʦ ʧʦʯʘʪʦʢ ʽ ʢʽʥʝʮʴ ʚʝʢʪʦʨʘ ʟʙʽʛʘʶʪʴʩʷ, ʪʦ ʚʝʢʪʦʨ 

ʥʘʟʠʚʘʻʪʴʩʷ ʥʫʣʴʦʚʠʤ ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ O . 

ɿʘʫʚʘʞʝʥʥʷ. ɼʦʚʞʠʥʘ ʥʫʣʴʦʚʦʛʦ ʚʝʢʪʦʨʘ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʘ ʥʘʧʨʷʤ 

ʥʝʚʠʟʥʘʯʝʥʠʡ. ʊʦʤʫ ʟʘ ʥʘʧʨʷʤ ʥʫʣʴʦʚʦʛʦ ʚʝʢʪʦʨʘ ʤʦʞʥʘ ʚʟʷʪʠ ʜʦʚʽʣʴʥʠʡ 

ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʡ ʥʘʧʨʷʤʦʢ. 

ʆʟʥʘʯʝʥʥʷ 5.4. ɺʝʢʪʦʨ ʥʘʟʠʚʘʻʪʴʩʷ ʦʜʠʥʠʯʥʠʤ, ʷʢʱʦ ʡʦʛʦ ʜʦʚʞʠʥʘ 

ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ. 

 
ʆʟʥʘʯʝʥʥʷ 5.5. ɺʝʢʪʦʨʠ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʣʽʥʝʘʨʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ ʣʝʞʘʪʴ ʥʘ 

ʦʜʥʽʡ ʧʨʷʤʽʡ, ʘʙʦ ʥʘ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʷʤʠʭ. 

 
ʆʟʥʘʯʝʥʥʷ 5.6. ɺʝʢʪʦʨʠ ʦʜʥʘʢʦʚʦʛʦ ʥʘʧʨʷʤʫ ʥʘʟʠʚʘʶʪʴ 

ʩʧʽʚʥʘʧʨʷʤʣʝʥʠʤʠ, ʘ ʧʨʦʪʠʣʝʞʥʦʛʦ ʥʘʧʨʷʤʫ ï ʧʨʦʪʠʣʝʞʥʦ ʥʘʧʨʷʤʣʝʥʠʤʠ. 

a
C

 

1|| =a
C

 

1

a
C

 

b
C

 c
C

 cbcaba
CCCCCC

||,||,||  

a
C

 

B  

A 
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ɿʘʫʚʘʞʝʥʥʷ 1. ʂʦʣʽʥʝʘʨʥʽ ʚʝʢʪʦʨʠ ʻ ʘʙʦ ʩʧʽʚʥʘʧʨʷʤʣʝʥʠʤʠ, ʘʙʦ 

ʧʨʦʪʠʣʝʞʥʦ ʥʘʧʨʷʤʣʝʥʠʤʠ. 

ɿʘʫʚʘʞʝʥʥʷ 2. ɼʚʘ ʚʝʢʪʦʨʠ ʢʦʣʽʥʝʘʨʥʽ, ʷʢʱʦ ʦʜʠʥ ʽʟ ʥʠʭ ʥʫʣʴ ʚʝʢʪʦʨ. 

ʆʟʥʘʯʝʥʥʷ 5.7. ʉʧʽʚʥʘʧʨʷʤʣʝʥʽ ʚʝʢʪʦʨʠ ʦʜʥʘʢʦʚʦ ʾʜʦʚʞʠʥʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʨʽʚʥʠʤʠ. 

 
ʆʟʥʘʯʝʥʥʷ 5.8. ʇʨʦʪʠʣʝʞʥʦ ʥʘʧʨʷʤʣʝʥʽ ʚʝʢʪʦʨʠ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ 

ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʦʪʠʣʝʞʥʠʤʠ. ɺʝʢʪʦʨ, ʧʨʦʪʠʣʝʞʥʠʡ ʜʦ a
C
, ʧʦʟʥʘʯʘʻʪʴʩʷ ʷʢ a

C
- . 

 
ʆʟʥʘʯʝʥʥʷ 5.9. ɺʝʢʪʦʨʠ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʤʧʣʘʥʘʨʥʠʤʠ, ʷʢʱʦ ʚʦʥʠ ʣʝʞʘʪʴ 

ʥʘ ʦʜʥʽʡ ʧʣʦʱʠʥʽ, ʘʙʦ ʥʘ ʧʘʨʘʣʝʣʴʥʠʭ ʧʣʦʱʠʥʘʭ. 

 
ʆʟʥʘʯʝʥʥʷ 5.10. ʆʜʠʥʠʯʥʠʡ ʚʝʢʪʦʨ ʩʧʽʚʥʘʧʨʷʤʣʝʥʠʡ ʟ ʚʝʢʪʦʨʦʤ a

C
 

ʥʘʟʠʚʘʻʪʴʩʷ ʦʨʪʦʤ ʚʝʢʪʦʨʘ a
C
 ʽ ʧʦʟʥʘʯʘʻʪʴʩʷ 0a

C
. 

 
ɿʘʫʚʘʞʝʥʥʷ. ɿ ʦʟʥʘʯʝʥʥʷ ʨʽʚʥʦʩʪʽ ʜʚʦʭ ʚʝʢʪʦʨʽʚ ʚʠʧʣʠʚʘʻ, ʱʦ ʧʦʥʷʪʪʷ 

ʚʝʢʪʦʨʘ ʨʽʚʥʦʩʠʣʴʥʝ ʧʦʥʷʪʪʶ ʧʘʨʘʣʝʣʴʥʦʛʦ ʧʝʨʝʥʝʩʝʥʥʷ. 

 

2. ʃʽʥʽʡʥʽ ʦʧʝʨʘʮʽʾ ʥʘʜ ʚʝʢʪʦʨʘʤʠ. 

ʇʽʜ ʣʽʥʽʡʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʥʘʜ ʚʝʢʪʦʨʘʤʠ ʨʦʟʫʤʽʶʪʴ ʦʧʝʨʘʮʽʾ ʜʦʜʘʚʘʥʥʷ 

0a
C

 

1||, 00 =¬¬ aaa
CCC

 

1

a
C

 

a
C

 

b
C

 

c
C

 

a
C

 

b
C

 ba
CC
-=  

a
C

 

b
C

 ba
CC
=

a
C

 

b
C

 c
C

 caba
CCCC

¬®¬¬,  
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ʚʝʢʪʦʨʽʚ ʽ ʤʥʦʞʝʥʥʷ ʚʝʢʪʦʨʘ ʥʘ ʜʽʡʩʥʝ ʯʠʩʣʦ. 

ɼʦʜʘʚʘʥʥʷ ʚʝʢʪʦʨʽʚ 

ʆʟʥʘʯʝʥʥʷ 5.11. ʉʫʤʦʶ ba
CC
+  ʜʚʦʭ ʚʝʢʪʦʨʽʚ a

C
 i b
C

 ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨ, 

ʷʢʠʡ ʚʠʧʫʱʝʥʦ ʟ ʧʦʯʘʪʢʫ ʚʝʢʪʦʨʘ 
C
a  ʚ ʢʽʥʝʮʴ ʚʝʢʪʦʨʘ b

C
, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʦʯʘʪʦʢ 

ʚʝʢʪʦʨʘ b
C

 ʟʙʽʛʘʻʪʴʩʷ ʟ ʢʽʥʮʝʤ ʚʝʢʪʦʨʘ a
C

 (ʨʠʩ. 5.1). 

ba
CC
+

a
C

b
C

 
ʈʠʩ. 5.1. ʇʨʘʚʠʣʦ ʪʨʠʢʫʪʥʠʢʘ ʜʦʜʘʚʘʥʥʷ ʚʝʢʪʦʨʽʚ. 

 

ʇʦʨʷʜ ʽʟ çʧʨʘʚʠʣʦʤ ʪʨʠʢʫʪʥʠʢʘè, ʷʢʝ ʩʬʦʨʤʫʣʴʦʚʘʥʝ ʚʠʱʝ, ʯʘʩʪʦ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʨʽʚʥʦʩʠʣʴʥʠʤ ʡʦʤʫ çʧʨʘʚʠʣʦʤ ʧʘʨʘʣʝʣʦʛʨʘʤʘè. ʗʢʱʦ ʚʝʢʪʦʨʠ 
C
a  

ʽ 
C
b  ʧʨʠʚʝʜʝʥʽ ʜʦ ʩʧʽʣʴʥʦʛʦ ʧʦʯʘʪʢʫ ʽ ʥʘ ʥʠʭ ʧʦʙʫʜʦʚʘʥʦ ʧʘʨʘʣʝʣʦʛʨʘʤ, ʪʦ ʩʫʤʘ 
C C
a b+  ʻ ʚʝʢʪʦʨ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ ʜʽʘʛʦʥʘʣʣʶ ʮʴʦʛʦ ʧʘʨʘʣʝʣʦʛʨʘʤʘ, ʷʢʘ ʚʠʭʦʜʠʪʴ ʽʟ 

ʩʧʽʣʴʥʦʛʦ ʧʦʯʘʪʢʫ ʚʝʢʪʦʨʽʚ 
C
a  i 
C
b  (ʨʠʩ. 5.2). 

ba
CC
+

a
C

b
C

 
ʈʠʩ. 5.2. ʇʨʘʚʠʣʦ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʜʦʜʘʚʘʥʥʷ ʚʝʢʪʦʨʽʚ. 

 

ɿʘʫʚʘʞʝʥʥʷ 2.3. ʉʫʤʘ ʢʽʣʴʢʦʭ ʚʝʢʪʦʨʽʚ ʤʦʞʝ ʙʫʪʠ ʟʥʘʡʜʝʥʘ ʟʘ çʧʨʘʚʠʣʦʤ 

ʤʥʦʛʦʢʫʪʥʠʢʘè. ʉʫʤʦʶ ʢʽʣʴʢʦʭ ʚʝʢʪʦʨʽʚ ʻ ʚʝʢʪʦʨ, ʧʦʯʘʪʦʢ ʷʢʦʛʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʧʦʯʘʪʢʦʤ ʧʝʨʰʦʛʦ ʜʦʜʘʥʢʘ, ʘ ʢʽʥʝʮʴ ʟ ʢʽʥʮʝʤ ʦʩʪʘʥʥʴʦʛʦ, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʦʯʘʪʦʢ 

ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʜʦʜʘʥʢʘ ʟʙʽʛʘʻʪʴʩʷ ʟ ʢʥ̔ʮʝʤ ʧʦʧʝʨʝʜʥʴʦʛʦ (ʨʠʩ. 5.3). 

dcba
CCCC
+++

a
C

b
C

c
C

d
C

 
ʈʠʩ. 5.3. ʇʨʘʚʠʣʦ ʤʥʦʛʦʢʫʪʥʠʢʘ ʜʦʜʘʚʘʥʥʷ ʚʝʢʪʦʨʽʚ. 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʦʧʝʨʘʮʽʾ ʜʦʜʘʚʘʥʥʷ ʚʝʢʪʦʨʽʚ: 

1. abba
CCCC
+=+  (ʢʦʤʫʪʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

2. )()( cbacba
CCCCCC
++=++  (ʘʩʦʮʽʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

3. aa
CCC
=+0  ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʝʢʪʦʨʘ 

C
a . 
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4. ɼʣʷ ʢʦʞʥʦʛʦ ʚʝʢʪʦʨʘ 
C
a  ʽʩʥʫʻ ʧʨʦʪʠʣʝʞʥʠʡ ʚʝʢʪʦʨ a

C
-  ʪʘʢʠʡ, ʱʦ 

0)(
CCC
=-+ aa . 

ʄʥʦʞʝʥʥʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ. 

 

ʆʟʥʘʯʝʥʥʷ 5.12. ɼʦʙʫʪʢʦʤ ba
CC
= a  (ʘʙʦ aa

C
) ʥʝʥʫʣʴʦʚʦʛʦ ʚʝʢʪʦʨʘ a

C
 ʥʘ 

ʥʝʥʫʣʴʦʚʝ ʜʽʡʩʥʝ ʯʠʩʣʦ a ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨ b
C
, ʤʦʜʫʣʴ ʷʢʦʛʦ ʜʦʨʽʚʥʶʻ 

ʜʦʙʫʪʢʫ ʤʦʜʫʣʷ ʚʝʢʪʦʨʘ a
C

 ʥʘ ʤʦʜʫʣʴ ʯʠʩʣʘ a, ʪʦʙʪʦ aaa
CCC

aaa ==  , ʽ 

ʩʧʽʚʥʘʧʨʷʤʣʝʥʠʡ ʟ a
C
, ʷʢʱʦ 0>a , ʪʘ ʧʨʦʪʠʣʝʞʥʦ ʥʘʧʨʷʤʣʝʥʠʡ ʟ a

C
, ʷʢʱʦ 

0<a . ʗʢʱʦ 0=a  ʘʙʦ 0
CC
=a , ʪʦ 0 

CC
=aa . 

ɺʣʘʩʪʠʚʦʩʪʽ ʦʧʝʨʘʮʽʾ ʤʥʦʞʝʥʥʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ: 

1. baba
CCCC

  )( aaa +=+  (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʯʠʩʣʦʚʦʛʦ ʤʥʦʞʥʠʢʘ 

ʚʜ̔ʥʦʩʥʦ ʩʫʤʠ ʚʝʢʪʦʨʽʚ). 

2. aaa
CCC

  )( baba +=+  (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʚʝʢʪʦʨʥʦʛʦ 

ʤʥʦʞʥʠʢʘ ʚʽʜʥʦʩʥʦ ʩʫʤʠ ʯʠʩʝʣ). 

3. aa
CC

) () ( baba =  (ʘʩʦʮʽʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

ʆʟʥʘʯʝʥʥʷ 5.13. ʈʽʟʥʠʮʝʶ ba
CC
-  ʜʚʦʭ ʚʝʢʪʦʨʽʚ a

C
 i b
C
, ʧʝʨʰʠʡ ʽʟ ʷʢʠʭ 

ʥʘʟʠʚʘʻʪʴʩʷ ʟʤʝʥʰʫʚʘʥʠʤ, ʘ ʜʨʫʛʠʡ ï ʚʽʜôʻʤʥʠʢʦʤ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨ 

(ʨʠʩ. 5.4) 

)()1( bababa
CCCCCC
-+=Ö-+=- . 

a
C

b
C

ba
CC
-

 
ʈʠʩ.5.3. ʇʨʘʚʠʣʦ ʪʨʠʢʫʪʥʠʢʘ ʚʽʜʥʽʤʘʥʥʷ ʚʝʢʪʦʨʽʚ. 

 

ʆʟʥʘʯʝʥʥʷ 5.14. ʃʽʥʽʡʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ n ʚʝʢʪʦʨʽʚ naaa
CCC

,...,, 21  ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʫʤʘ ʜʦʙʫʪʢʽʚ ʮʠʭ ʚʝʢʪʦʨʽʚ ʥʘ ʜʦʚʽʣʴʥʽ ʜʽʡʩʥʽ ʯʠʩʣʘ naaa ,...,, 21 , ʪʦʙʪʦ ʚʠʨʘʟ, 

ʱʦ ʤʘʻ ʚʠʛʣʷʜ 

nnaaa
CCC

aaa +++ ...2211 . 

ʊʝʦʨʝʤʘ 5.1. ʗʢʱʦ ʚʝʢʪʦʨ b
C

 ʢʦʣʽʥʝʘʨʥʠʡ ʚʝʢʪʦʨʫ a
C

 ʽ 0̧a
C

, ʪʦ ʽʩʥʫʻ 

ʜʽʡʩʥʝ ʯʠʩʣʦ a ʪʘʢʝ, ʱʦ ab
CC

 a= . 

 

3. ʃʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʝʢʪʦʨʽʚ. ɹʘʟʠʩ. ɸʬʽʥʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ. 
ʈʦʟʢʣʘʜ ʚʝʢʪʦʨʘ ʧʦ ʙʘʟʠʩʫ. 

 

ʆʟʥʘʯʝʥʥʷ 5.15. ɺʝʢʪʦʨʠ naaa
CCC

,...,, 21   ʥʘʟʠʚʘʶʪʴʩʷ ʣʽʥʽʡʥʦ ʟʘʣʝʞʥʠʤʠ, 

ʷʢʱʦ ʟʥʘʡʜʫʪʴʩʷ ʪʘʢʽ ʜʽʡʩʥʽ ʯʠʩʣʘ naaa ,...,, 21 , ʟ ʷʢʠʭ ʭʦʯ ʙʠ ʦʜʥʝ ʚʽʜʤʽʥʥʝ ʚʽʜ 

ʥʫʣʷ, ʽ ʪʘʢʽ, ʱʦ ʣʽʥʽʡʥʘ ʢʦʤʙʽʥʘʮʽʷ ʚʝʢʪʦʨʽʚ naaa
CCC

,...,, 21  ʟ ʮʠʤʠ ʯʠʩʣʘʤʠ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ, ʪʦʙʪʦ  
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0...2211

CCCC
=+++ nnaaa aaa . 

ʆʟʥʘʯʝʥʥʷ 5.16. ɺʝʢʪʦʨʠ naaa
CCC

,...,, 21  ʥʘʟʠʚʘʶʪʴʩʷ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʠʤʠ, 

ʢ̫ʱʦ ʨʽʚʥʽʩʪʴ ʥʫʣʶ ʾʭ ʣʽʥʽʡʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʟ ʯʠʩʣʘʤʠ naaa ,...,, 21
 ʤʦʞʣʠʚʘ ʣʠʰʝ 

ʚ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚʩʽ ʯʠʩʣʘ naaa ,...,, 21
 ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ. 

ʊʝʦʨʝʤʘ 5.2. ʗʢʱʦ ʭʦʯ ʙʠ ʦʜʠʥ ʽʟ ʚʝʢʪʦʨʽʚ naaa
CCC

,...,, 21  ʥʫʣʴʦʚʠʡ, ʪʦ ʮʽ 

ʚʝʢʪʦʨʠ ʻ ʣʽʥʽʡʥʦ ʟʘʣʝʞʥʠʤʠ. 

ʊʝʦʨʝʤʘ 5.3. ʗʢʱʦ ʩʝʨʝʜ n ʚʝʢʪʦʨʽʚ ʷʢʽ-ʥʝʙʫʜʴ n-1 ʚʝʢʪʦʨʠ ï ʣʽʥʽʡʥʦ 

ʟʘʣʝʞʥʽ, ʪʦ ʽ ʚʩʽ n ʚʝʢʪʦʨʽʚ ʣʽʥʽʡʥʦ ʟʘʣʝʞʥʽ. 

ʊʝʦʨʝʤʘ 5.4. ɺʝʢʪʦʨʠ naaa
CCC

,...,, 21  ʣʽʥʽʡʥʦ ʟʘʣʝʞʥʽ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ 

ʦʜʠʥ ʽʟ ʥʠʭ ʻ ʣʽʥʽʡʥʦʶ ʢʦʤʙʽʥʘʮʽʻʶ ʽʥʰʠʭ. 

ʊʝʦʨʝʤʘ 5.5. ʅʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʚʦʭ 

ʚʝʢʪʦʨʽʚ ʻ ʾʭ ʢʦʣʽʥʝʘʨʥʽʩʪʴ. 

ʅʘʩʣʽʜʦʢ 1. ʗʢʱʦ ʚʝʢʪʦʨʠ a
C
 ʽ b
C

 ʥʝʢʦʣʽʥʝʘʨʥʽ, ʪʦ ʚʦʥʠ ʣʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʽ. 

ʅʘʩʣʽʜʦʢ 2. ʉʝʨʝʜ ʜʚʦʭ ʥʝʢʦʣʽʥʝʘʨʥʠʭ ʚʝʢʪʦʨʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʥʫʣʴʦʚʦʛʦ 

ʚʝʢʪʦʨʘ. 

ʊʝʦʨʝʤʘ 5.6. ʅʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʪʨʴʦʭ 

ʚʝʢʪʦʨʽʚ ʻ ʾʭ  ʢʦʤʧʣʘʥʘʨʥʽʩʪʴ. 

ʅʘʩʣʽʜʦʢ 1. ʗʢʱʦ ʚʝʢʪʦʨʠ a
C

, b
C

 ʽ c
C

 ʥʝ ʢʦʤʧʣʘʥʘʨʥʽ, ʪʦ ʚʦʥʠ ʣʽʥʽʡʥʦ 

ʥʝʟʘʣʝʞʥʽ. 

ʅʘʩʣʽʜʦʢ 2. ʉʝʨʝʜ ʪʨʴʦʭ ʥʝʢʦʤʧʣʘʥʘʨʥʠʭ ʚʝʢʪʦʨʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ ʜʚʦʭ 

ʢʦʣʽʥʝʘʨʥʠʭ ʚʝʢʪʦʨʽʚ. 

ʊʝʦʨʝʤʘ 5.7. ɹʫʜʴ-ʷʢʽ ʯʦʪʠʨʠ ʚʝʢʪʦʨʠ ʚ ʟʚʠʯʘʡʥʦʤʫ ʧʨʦʩʪʦʨʽ ʣʽʥʽʡʥʦ 

ʟʘʣʝʞʥʽ. 

ʇʦʥʷʪʪʷ ʙʘʟʠʩʫ. ɸʬʽʥʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʆʟʥʘʯʝʥʥʷ 5.17. ʃʽʥʽʡʥʦ ʥʝʟʘʣʝʞʥʘ ʩʠʩʪʝʤʘ ʚʝʢʪʦʨʽʚ naaa
CCC

,...,, 21  ʫʪʚʦʨʶ ̒

ʙʘʟʠʩ ʜʝʷʢʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʱʦ ʜʦʚʽʣʴʥʠʡ ʚʝʢʪʦʨ b
C

 ʮɹ ʦʛʦ ʧʨʦʩʪʦʨʫ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʜʝʷʢʦʾ ʣʽʥʽʡʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʚʝʢʪʦʨʽʚ ʩʠʩʪʝʤʠ 

nnaaab
CCCC

aaa +++= ...2211 . 

ʂʽʣʴʢʽʩʪʴ n  ʚʝʢʪʦʨʽʚ ʫ ʙʘʟʠʩʽ ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʶ ʧʨʦʩʪʦʨʫ. 

ʉʧʨʘʚʝʜʣʠʚʽ ʪʘʢʽ ʪʚʝʨʜʞʝʥʥʷ: 

1) ʙʫʜʴ-ʷʢʠʡ ʥʝʥʫʣʴʦʚʠʡ ʚʝʢʪʦʨ a
C
 ʧʨʷʤʦʾ ʫʪʚʦʨʶʻ ʙʘʟʠʩ ʚ ʮʽʡ ʧʨʷʤʽʡ 

(ʧʨʷʤʘ ʻ ʧʨʦʩʪʽʨ ʨʦʟʤʽʨʥʦʩʪʽ 1); 

1) ʙʫʜʴ-ʷʢʘ ʧʘʨʘ ʥʝʢʦʣʽʥʝʘʨʥʠʭ ʚʝʢʪʦʨʽʚ a
C
  ̔ b
C
, ʷʢʽ ʣʝʞʘʪʴ ʚ ʜʘʥʽʡ 

ʧʣʦʱʠʥʽ, ʫʪʚʦʨʶʶʪʴ ʙʘʟʠʩ ʚ ʮʽʡ ʧʣʦʱʠʥʽ (ʧʣʦʱʠʥʘ ʻ ʧʨʦʩʪʽʨ ʨʦʟʤʽʨʥʦʩʪʽ 2); 

2) ʙʫʜʴ-ʷʢʘ ʪʨʽʡʢʘ ʥʝʢʦʤʧʣʘʥʘʨʥʠʭ ʚʝʢʪʦʨʽʚ a
C
, b
C

 ʽ c
C

 ʫʪʚʦʨʶʻ ʙʘʟʠʩ ʫ 

ʟʚʠʯʘʡʥʦʤʫ ʧʨʦʩʪʦʨʽ (ʟʚʠʯʘʡʥʠʡ ʧʨʦʩʪʽʨ ʤʘʻ ʨʦʟʤʽʨʥʽʩʪʴ 3). 

ʅʝʭʘʡ a
C
, b
C

, c
C

 ï ʜʦʚʽʣʴʥʠʡ ʙʘʟʠʩ ʚ ʧʨʦʩʪʦʨʽ, ʪʦʙʪʦ ʜʦʚʽʣʴʥʘ ʪʨʽʡʢʘ 

ʥʝʢʦʤʧʣʘʥʘʨʥʠʭ ʚʝʢʪʦʨʽʚ. ʊʦʜʽ (ʟʘ ʦʟʥʘʯʝʥʥʷʤ ʙʘʟʠʩʫ) ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʝʢʪʦʨʘ 

d
C
 ʟʥʘʡʜʫʪʴʩʷ ʪʘʢʽ ʜʽʡʩʥʽ ʯʠʩʣʘ a, b, g, ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʨʽʚʥʽʩʪʴ 

 cbad
CCCC

   gba ++= . (5.1) 

ʈʽʚʥʽʩʪʴ (5.1) ʥʘʟʠʚʘʻʪʴʩʷ ʨʦʟʢʣʘʜʦʤ ʚʝʢʪʦʨʘ d
C

 ʟʘ ʙʘʟʠʩʦʤ a
C
, b
C

, c
C
, ʘ 

ʯʠʩʣʘ a, b, g ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʘ d
C

 ʚʽʜʥʦʩʥʦ ʙʘʟʠʩʫ a
C
, b
C

, c
C
. ɿʚʠʯʘʡʥʦ 
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ʧʠʰʫʪʴ ʪʘʢ ( )gba ,,=d
C

. 

ʊʝʦʨʝʤʘ 5.8. ɺʝʢʪʦʨ d
C

 ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʢʣʘʜʝʥʠʡ ʟʘ 

ʙʘʟʠʩʦʤ a
C
, b
C

, c
C

, ʪʦʙʪʦ ʢʦʦʨʜʠʥʘʪʠ ʢʦʞʥʦʛʦ ʚʝʢʪʦʨʘ d
C

 ʚʽʜʥʦʩʥʦ ʙʘʟʠʩʫ a
C
, b
C

, c
C

 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʜʥʦʟʥʘʯʥʦ. 

ʊʝʦʨʝʤʘ 5.9. ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʜʚʦʭ ʚʝʢʪʦʨʽʚ ʾʭ ʢʦʦʨʜʠʥʘʪʠ (ʚʽʜʥʦʩʥʦ ʙʘʟʠʩʫ 

a
C
, b
C

, c
C
) ʜʦʜʘʶʪʴʩʷ. ʇʨʠ ʤʥʦʞʝʥʥʽ ʚʝʢʪʦʨʘ ʥʘ ʙʫʜʴ-ʷʢʝ ʯʠʩʣʦ a ʚʩʽ ʡʦʛʦ 

ʢʦʦʨʜʠʥʘʪʠ ʤʥʦʞʘʪʴʩʷ ʥʘ ʮʝ ʯʠʩʣʦ. ʋ ʚʠʧʘʜʢʫ ʧʣʦʱʠʥʠ ʤʘʶʪʴ ʤʽʩʮʝ ʘʥʘʣʦʛʽʯʥʽ 

ʪʚʝʨʜʞʝʥʥʷ. 

ɸʬʽʥʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʚ ʧʨʦʩʪʦʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʜʘʥʥʷʤ ʙʘʟʠʩʫ a
C
, b
C

, 

c
C

 ʽ ʜʝʷʢʦʾ ʪʦʯʢʠ ʆ, ʷʢʘ ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʯʘʪʢʦʤ ʢʦʦʨʜʠʥʘʪ. 

 
ɸʬʽʥʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʄ ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʦʨʜʠʥʘʪʠ 

ʚʝʢʪʦʨʘ OM  (ʚʽʜʥʦʩʥʦ ʙʘʟʠʩʫ a
C
, b
C

, c
C
), ʪʦʙʪʦ ʯʠʩʣʘ a, b, g ʪʘʢʽ, ʱʦ 

cbaMO
CCCC
gba ++= . ɿʘʧʠʩ ʄ(a, b, g) ʦʟʥʘʯʘʻ, ʱʦ ʯʠʩʣʘ a, b, g ʻ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʢʠ ʄ ʚ ʙʘʟʠʩʽ a
C
, b
C

, c
C
. ɺʝʢʪʦʨ OM

C
 ʥʘʟʠʚʘʻʪʴʩʷ ʨʘʜʽʫʩ-

ʚʝʢʪʦʨʦʤ ʪʦʯʢʠ ʄ. 

 
ʗʢʱʦ ʜʘʥʦ ʪʦʯʢʠ );;( 1111 gbaM  ʽ );;( 2222 gbaM , ʪʦ ʚʝʢʪʦʨ 

);;( 12121221 ggbbaa ---=MM . 

ɸʥʘʣʦʛʽʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʘʬʽʥʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʣʦʱʠʥʽ. 

a
C

 

b
C

 

c
C

 

O  
M  

a
C
a  

b
C
b

c
C
g

a
C

 

b
C

 

c
C

 

O  
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ʃʝʢʮʽʷ ˉ6. 

ʊʝʤʘ: ɼʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ ʫ ʟʚʠʯʘʡʥʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ʉʢʣʘʜʦʚʘ ʚʝʢʪʦʨʘ ʚʟʜʦʚʞ ʦʩʽ ʪʘ ʧʨʦʝʢʮʽʷ ʚʝʢʪʦʨʘ ʥʘ ʚʽʩʴ. 

2. ɼʝʢʘʨʪʦʚʘ ʧʨʷʤʦʢʫʪʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ. 

3. ʉʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ. 

4. ɺʝʢʪʦʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ. 

5. ʄʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ. 

 

1. ʉʢʣʘʜʦʚʘ ʚʝʢʪʦʨʘ ʚʟʜʦʚʞ ʦʩʽ ʪʘ ʧʨʦʝʢʮʽʷ ʚʝʢʪʦʨʘ ʥʘ ʚʽʩʴ 
 

ʆʟʥʘʯʝʥʥʷ 6.1. ɺʽʩʩʶ S
C

 ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʷʤʘ, ʥʘ ʷʢʽʡ ʚʠʙʨʘʥʦ ʜʦʜʘʪʥʠʡ 

ʥʘʧʨʷʤ ʽ ʦʜʠʥʠʮʶ ʜʦʚʞʠʥʠ. ɺʽʩʴ S
C

 ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʠʥʠʯʥʠʤ ʚʝʢʪʦʨʦʤ 0s
C

 

(ʦʨʪʦʤ ʦʩʽ). 

 
ʆʟʥʘʯʝʥʥʷ 6.2. ʇʨʦʝʢʮʽʻʶ ʪʦʯʢʠ M  ʥʘ ʚ̔ ʩʴ S

C
 ʥʘʟʠʚʘʻʪʴʩʷ ʦʩʥʦʚʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʘ (ʪʦʯʢʘ M¡), ʦʧʫʱʝʥʦʛʦ ʟ ʪʦʯʢʠ M  ʥʘ ʜʘʥʫ ʚʽʩʴ. 

 
 

ʆʟʥʘʯʝʥʥʷ 6.3. ʉʢʣʘʜʦʚʦʶ ʚʝʢʪʦʨʘ AB ʚʟʜʦʚʞ ʦʩʽ S
C

 ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨ 

BA ¡¡, ʜʝ ʪʦʯʢʘ A¡ ï ʧʨʦʝʢʮʽʷ ʪʦʯʢʠ A, ʘ ʪʦʯʢʘ B¡ ï ʧʨʦʝʢʮʽʷ ʪʦʯʢʠ B  ʥʘ ʚʽʩʴ S
C

. 

 
 

ʆʟʥʘʯʝʥʥʷ 6.4. ʇʨʦʝʢʮʽʻʶ ʚʝʢʪʦʨʘ AB ʥʘ ʚʽʩʴ S
C

 ʥʘʟʠʚʘʻʪʴʩʷ ʜʦʚʞʠʥʘ 

ʩʢʣʘʜʦʚʦʾ ʮʴʦʛʦ ʚʝʢʪʦʨʘ ʚʟʜʦʚʞ ʦʩʽ S
C
, ʚʟʷʪʘ ʟ ʜʦʜʘʪʥʠʤ ʟʥʘʢʦʤ, ʷʢʱʦ ʥʘʧʨʷʤʢʠ 

ʩʢʣʘʜʦʚʦʾ ʪʘ ʦʩʽ ʟʙʽʛʘʶʪʴʩʷ, ʽ ʟ ʚʽʜôʻʤʥʠʤ ʟʥʘʢʦʤ, ʷʢʱʦ ʩʢʣʘʜʦʚʘ ʪʘ ʚʽʩʴ ʤʘʶʪʴ 

ʧʨʦʪʠʣʝʞʥʽ ʥʘʧʨʷʤʢʠ. ʇʨʦʝʢʮʽʶ ʚʝʢʪʦʨʘ AB ʥʘ ʚʽʩʴ S
C

 ʧʦʟʥʘʯʘʶʪʴ ABʧp
S
C . 

S
C

 A 

B  

A¡ 

B¡ 

S
C

 0s
C

 O  

S
C

 

M  

M¡ 
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ʊʦʙʪʦ 

îí

î
ì

ë

¬®¡¡¡¡-

¬¬¡¡¡¡
=

.,

,,

SBABA

SBABA
ABʧp

S
C

C

C  

ʆʟʥʘʯʝʥʥʷ 6.5. ʂʫʪʦʤ a ʤʽʞ ʚʝʢʪʦʨʦʤ a
C

 ʽ ʚʽʩʩʶ S
C

 (ʘʙʦ ʤʽʞ ʜʚʦʤʘ 

ʚʝʢʪʦʨʘʤʠ) ʥʘʟʠʚʘʶʪʴ ʤʝʥʰʠʡ ʽʟ ʢʫʪʽʚ ʥʘ ʷʢʠʡ ʪʨʝʙʘ ʧʦʚʝʨʥʫʪʠ ʚʝʢʪʦʨ ʘʙʦ ʚʽʩʴ, 

ʱʦʙ ʾʭ ʥʘʧʨʷʤʢʠ ʟʙʽʛʣʠʩʴ. 

 

ʊʝʦʨʝʤʘ 6.1. ʇʨʦʝʢʮʽʷ ʚʝʢʪʦʨʘ a
C

 ʥʘ ʚʽʩʴ S
C

 ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʜʦʚʞʠʥʠ 

ʮʴʦʛʦ ʚʝʢʪʦʨʘ ʥʘ ʢʦʩʠʥʫʩ ʢʫʪʘ a ʤʽʞ ʚʝʢʪʦʨʦʤ ʪʘ ʚʽʩʩʶ, ʪʦʙʪʦ 

 acosaaʧp
S

CC
C =  (6.1) 

ɺʣʘʩʪʠʚʦʩʪʽ ʧʨʦʝʢʮʽʾ ʚʝʢʪʦʨʘ ʥʘ ʚʽʩʴ: 

1.  ʇʨʦʝʢʮʽʷ ʩʫʤʠ ʚʝʢʪʦʨʽʚ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʧʨʦʝʢʮʽʡ ʜʦʜʘʥʢʽʚ, ʪʦʙʪʦ 

( ) nSSSnS
aʧpaʧpaʧpaaaʧp
CCCCCC
CCCC +++=+++ ...... 2121 . 

2. ʇʨʦʝʢʮʽʷ ʜʦʙʫʪʢʫ ʩʢʘʣʷʨʘ ʥʘ ʚʝʢʪʦʨ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʮʴʦʛʦ ʩʢʘʣʷʨʘ ʥʘ 

ʧʨʦʝʢʮʽʶ ʚʝʢʪʦʨʘ, ʪʦʙʪʦ 

aʧpaʧp
SS

CC
CC ll= . 

ʇʨʠʢʣʘʜ 6.1. ɿʥʘʡʪʠ ʧʨʦʝʢʮʽʶ ʩʫʤʠ ʚʝʢʪʦʨʽʚ dcba
CCCC

,,,  ʥʘ ʚʽʩʴ S
C
, ʷʢʱʦ 

12,8,6,5 ==== dcba
CCCC

, ʘ ʢʫʪʠ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʮʽ ʚʝʢʪʦʨʠ ʟ ʚʽʩʩʶ S
C

 

ʚʽʜʧʦʚʽʜʥʦ ʨʽʚʥʽ ppp
3

1
,,

3

2
,0 . 

ʈʦʟʚôʷʟʦʢ: 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʧʝʨʰʫ ʚʣʘʩʪʠʚʽʩʪʴ ʧʨʦʝʢʮʽʾ ʚʝʢʪʦʨʘ ʥʘ ʚʽʩʴ: 

( ) nSSSnS
aʧpaʧpaʧpaaaʧp
CCCCCC
CCCC +++=+++ ...... 2121 . 

( )

( ) .0
2

1
1218

2

1
65

3

1
cos12

cos8
3

2
cos60cos5

=Ö+-Ö+ö
÷

õ
æ
ç

å
-Ö+=Ö+

+Ö+Ö+Ö=+++=+++

p

ppdʧpcʧpbʧpaʧpdcbaʧp
SSSSS

CCCCCCCC
CCCCC

 

2. ɼʝʢʘʨʪʦʚʘ ʧʨʷʤʦʢʫʪʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

ʆʟʥʘʯʝʥʥʷ 6.6. ʗʢʱʦ ʙʘʟʠʩʥʽ ʚʝʢʪʦʨʠ ʘʬʽʥʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʻ 

ʦʜʠʥʠʯʥʠʤʠ ʽ ʚʟʘʻʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ, ʪʦ ʪʘʢʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʝʢʘʨʪʦʚʦʶ ʧʨʷʤʦʢʫʪʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʦʨʜʠʥʘʪ. 

S
C

 

a
C

 

a 
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ʋ ʚʠʧʘʜʢʫ ʜʝʢʘʨʪʦʚʦʾ  ʧʨʷʤʦʢʫʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʙʘʟʠʩʥʽ ʚʝʢʪʦʨʠ 

ʧʦʟʥʘʯʘʶʪʴ ʯʝʨʝʟ ,i
C

 j
C

, k
C
. ɺʝʢʪʦʨʠ ,i

C
 j
C

, k
C

 ʻ ʚʽʜʧʦʚʽʜʥʦ ʦʨʪʘʤʠ ʦʩʝʡ Ox, Oy, 

Oz. ʂʦʞʥʠʡ ʚʝʢʪʦʨ d
C

 ʤʦʞʝ ʙʫʪʠ ʻʜʠʥʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʢʣʘʜʝʥʠʡ ʟʘ ʜʝʢʘʨʪʦʚʠʤ 

ʧʨʷʤʦʢʫʪʥʠʤ ʙʘʟʠʩʦʤ ,i
C

 j
C

, k
C
, ʪʦʙʪʦ ʜʣʷ ʢʦʞʥʦʛʦ ʚʝʢʪʦʨʘ d

C
 ʟʥʘʡʜʝʪʴʩʷ ʻʜʠʥʘ 

ʪʨʽʡʢʘ ʯʠʩʝʣ x , y , z ʪʘʢʘ, ʱʦ ʩʧʨʘʚʝʜʣʠʚʘ ʨʽʚʥʽʩʪʴ: 

( ).,, zyxkzjyixd =++=
CCCC

 

ʏʠʩʣʘ x , y , z ʥʘʟʠʚʘʶʪʴʩʷ ʜʝʢʘʨʪʦʚʠʤʠ ʧʨʷʤʦʢʫʪʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʚʝʢʪʦʨʘ d
C
. 

 
ʗʢʱʦ M  - ʪʦʯʢʘ ʧʨʦʩʪʦʨʫ, ʪʦ ʜʝʢʘʨʪʦʚʽ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ ʮʽʻʾ 

ʪʦʯʢʠ ʟʙʽʛʘʶʪʴʩʷ ʟ ʜʝʢʘʨʪʦʚʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʾʾ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʘ OM, ʪʦʙʪʦ 

ʟʘʧʠʩ ( )zyxM ,,  ʨʽʚʥʦʩʠʣʴʥʠʡ ʟʘʧʠʩʫ ( )zyxOM ,,= . ʗʢʱʦ ʟʘʜʘʥʦ ʪʦʯʢʠ 

( )1111 ,, zyxM  ʽ ( )2222 ,, zyxM , ʪʦ 

( ).,, 12121221 zzyyxxMM ---=  

ʊʝʦʨʝʤʘ 6.2. ɼʝʢʘʨʪʦʚʽ ʧʨʷʤʦʢʫʪʥʽ ʢʦʦʨʜʠʥʘʪʠ x , y , z ʚʝʢʪʦʨʘ d
C

 

ʜʦʨʽʚʥʶʶʪʴ ʧʨʦʝʢʮʽʷʤ ʮʴʦʛʦ ʚʝʢʪʦʨʘ ʥʘ ʦʩʽ Ox, Oy, Oz ʚʽʜʧʦʚʽʜʥʦ, ʘ ʚʝʢʪʦʨʠ 

,ix
C

 jy
C
, kz
C

 ʻ ʩʢʣʘʜʦʚʠʤʠ ʚʝʢʪʦʨʘ d
C

 ʚʟʜʦʚʞ ʦʩʝʡ Ox, Oy, Oz. 

ɿʘʫʚʘʞʝʥʥʷ 6.1. ʅʝʭʘʡ ʚʝʢʪʦʨʠ ,i
C

 j
C

, k
C

 ʤʘʶʪʴ ʩʧʽʣʴʥʠʡ ʧʦʯʘʪʦʢ O . 

ʉʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ Oxyz ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʘʚʦʶ (ʣʽʚʦʶ), ʷʢʱʦ ʧʦʚʦʨʦʪ ʥʘ 

ʥʘʡʤʝʥʰʠʡ ʢʫʪ ʚʽʜ i
C

 ʜʦ j
C
, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʢʽʥʮʷ ʚʝʢʪʦʨʘ k

C
, ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ ʩʪʨʽʣʢʦʶ). ɸʥʘʣʦʛʽʯʥʦ 

k
C

 

O  

x  

y  

z 

i
C

 
j
C

 

d
C

 

x 

z 

y 

k
C

 

O  

x 

i
C

 

j
C

 

1 

1 1 

y 

z 
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ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʘʚʘ (ʣʽʚʘ) ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʥʘ ʧʣʦʱʠʥʽ. ʅʘʜʘʣʽ ʟʘʚʞʜʠ ʙʫʜʫʪʴ 

ʨʦʟʛʣʷʜʘʪʠʩʷ ʪʽʣʴʢʠ ʧʨʘʚʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. 

 

ʇʦʟʥʘʯʠʤʦ a, b, g ï ʢʫʪʠ ʥʘʭʠʣʫ ʚʝʢʪʦʨʘ d
C

 ʜʦ ʦʩʝʡ Ox, Oy, Oz 

ʚʽʜʧʦʚʽʜʥʦ. ʊʨʠ ʯʠʩʣʘ acos , bcos , gcos  ʥʘʟʠʚʘʶʪʴʩʷ ʥʘʧʨʷʤʥʠʤʠ ʢʦʩʠʥʫʩʘʤʠ 

ʚʝʢʪʦʨʘ d
C
. 

ʉʧʨʘʚʝʜʣʠʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 

ɼʣʷ ʧʨʦʝʢʮʽʡ ʚʝʢʪʦʨʘ d
C

 ʥʘ ʦʩʽ ʤʘʻʤʦ: 

,cosadx
C

=  ,cosbdy
C

=  gcosdz
C

= . 

ɼʦʚʞʠʥʘ ʚʝʢʪʦʨʘ d
C

 ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʡʦʛʦ ʢʦʦʨʜʠʥʘʪʠ ʬʦʨʤʫʣʦʶ: 

 222 zyxd ++=
C

. (4.2) 

ʅʘʧʨʷʤʥʽ ʢʦʩʠʥʫʩʠ ʚʝʢʪʦʨʘ d
C

 ʚʠʨʘʞʘʶʪʴʩʷ ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʠ ʮʴʦʛʦ 

ʚʝʢʪʦʨʘ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

 
222

cos
zyx

x

++
=a ; 

222
cos

zyx

y

++
=b ; 

222
cos

zyx

z

++
=g . (4.3) 

ʉʫʤʘ ʢʚʘʜʨʘʪʽʚ ʥʘʧʨʷʤʥʠʭ ʢʦʩʠʥʫʩʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʚʝʢʪʦʨʘ ʜʦʨʽʚʥʶʻ 

ʦʜʠʥʠʮʽ, ʪʦʙʪʦ 

.1coscoscos 222 =++ gba  

ʗʢʱʦ ( )111 ;; zyxa=
C

, ( )222 ;; zyxb=
C

, ʪʦ  

 
( )
( ).;;

;;;

212121

212121

zzyyxxba

zzyyxxba

---=-

+++=+CC

CC
 (4.4) 

ʗʢʱʦ ( )zyxa ,,=
C

, ʪʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʯʠʩʣʘ a 

( )zyxa  , ,  aaaa =
C

. 

ʇʨʠʢʣʘʜ 6.2. ɼʘʥʦ ʪʦʯʢʠ ( )2;1;0-A  ʽ ( )4;1;1-B . ɿʥʘʡʪʠ: 1) ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʘ 

AB; 2) ʜʦʚʞʠʥʫ ʚʝʢʪʦʨʘ AB; 3) ʥʘʧʨʷʤʥʽ ʢʦʩʠʥʫʩʠ ʚʝʢʪʦʨʘ AB. 

ʈʦʟʚôʷʟʦʢ: 

( )( )( )2;2;124;11;01 -=-----=AB ; 

39441222 ==++=++= zyxAB ; 

3

1
cos

222
-=

++
=

zyx

x
a , 

3

2
cos

2322
=

++
=

zyx

y
b , 

3

2
cos

222
=

++
=

zyx

z
g . 

 

3. ʉʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ 

k
C

 

O  

i
C

 

j
C

 

ʇʨʘʚʘ ʩʠʩʪʝʤʘ  

ʢʦʦʨʜʠʥʘʪ 

k
C

 

O  
i
C

 

j
C

 

ʃʽʚʘ ʩʠʩʪʝʤʘ  

ʢʦʦʨʜʠʥʘʪ 



 34 

 

ʆʟʥʘʯʝʥʥʷ 6.7. ʉʢʘʣʷʨʥʠʤ ʜʦʙʫʪʢʦʤ ʜʚʦʭ ʚʝʢʪʦʨʽʚ a
C
 ʽ b
C

 ʥʘʟʠʚʘʻʪʴʩʷ 

ʯʠʩʣʦ, ʷʢʝ ʧʦʟʥʘʯʘʶʪʴ ʩʠʤʚʦʣʦʤ ba
CC

,  (ʘʙʦ ba
CC
Ö), ʱʦ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ 

ʜʦʚʞʠʥ ʮʠʭ ʚʝʢʪʦʨʽʚ ʥʘ ʢʦʩʠʥʫʩ ʢʫʪʘ ʤʽʞ ʥʠʤʠ, ʪʦʙʪʦ ( )bababa
CCCCCC

cos, = . 

ʅʘʩʣʽʜʦʢ 6.1. ʉʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʜʚʦʭ ʚʝʢʪʦʨʽʚ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ 

ʜʦʚʞʠʥʠ ʦʜʥʦʛʦ ʟ ʮʠʭ ʚʝʢʪʦʨʽʚ ʥʘ ʧʨʦʝʢʮʽʶ ʜʨʫʛʦʛʦ ʚʝʢʪʦʨʘ ʥʘ ʚʽʩʴ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʰʠʤ ʟ ʫʢʘʟʘʥʠʭ ʚʝʢʪʦʨʽʚ, ʪʦʙʪʦ 

bʧʨaba a

CCCC
Ö=,  ʘʙʦ aʧʨbba

b

CCCC
C=, . 

ʗʢʱʦ ʦʜʠʥ ʟ ʚʝʢʪʦʨʽʚ a
C
 ʘʙʦ b

C
ʥʫʣʴʦʚʠʡ, ʪʦ 0, =ba

CC
. 

ʌʽʟʠʯʥʠʡ ʟʤʽʩʪ ʩʢʘʣʷʨʥʦʛʦ ʜʦʙʫʪʢʫ ʚʝʢʪʦʨʽʚ. ɿ ʢhʽʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ 

ʚʽʜʦʤʦ, ʱʦ ʨʦʙʦʪʘ A ʩʠʣʠ F
C

 ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʤʘʪʝʨʽʘʣʴʥʦʾ ʪʦʯʢʠ ʟ ʧʦʯʘʪʢʫ ʚ 

ʢʽʥʝʮʴ ʚʝʢʪʦʨʘ S
C
, ʷʢʠʡ ʫʪʚʦʨʶʻ ʟ ʚʝʢʪʦʨʦʤ ʩʠʣʠ ʢʫʪ a, ʜʦʨʽʚʥʶʻ 

acosÖÖ= SFA
CC

. ɺʠʭʦʜʷʯʠ ʟ ʦʟʥʘʯʝʥʥʷ ʩʢʘʣʷʨʥʦʛʦ ʜʦʙʫʪʢʫ ʚʝʢʪʦʨʽʚ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʦʙʦʪʘ ï ʮʝ ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʘ ʩʠʣʠ ʥʘ ʚʝʢʪʦʨ 

ʧʝʨʝʤʽʱʝʥʥʷ. 

 

ɺʣʘʩʪʠʚʦʩʪʽ ʩʢʘʣʷʨʥʦʛʦ ʜʦʙʫʪʢʫ ʚʝʢʪʦʨʽʚ. 
 

ɸʣʛʝʙʨʘʾʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

1.  abba
CCCC

,, =    (ʢʦʤʫʪʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

2.  baba
CCCC

,, aa =   (ʘʩʦʮʽʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

3.  ( ) cbcacba
CCCCCCC

,,, +=+   (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

4.  0, >aa
CC

, ʷʢʱʦ 0
CC
¸a  ʽ 0=aa

CC
, ʷʢʱʦ 0

CC
=a . 

5.  
2

, aaa
CCC
= . ɼʦʙʫʪʦʢ aa

CC
,  ʧʦʟʥʘʯʘʻʪʴʩʷ ʯʝʨʝʟ 2a

C
 ʽ ʥʘʟʠʚʘʻʪʴʩʷ ʩʢʘʣʷʨʥʠʤ 

ʢʚʘʜʨʘʪʦʤ. ʉʢʘʣʷʨʥʠʡ ʢʚʘʜʨʘʪ ʚʝʢʪʦʨʘ ʜʦʨʽʚʥʶʻ ʢʚʘʜʨʘʪʫ ʜʦʚʞʠʥʠ ʚʝʢʪʦʨʘ. 
 

ɻʝʦʤʝʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʢʘʣʷʨʥʦʛʦ ʜʦʙʫʪʢʫ. 

ʊʝʦʨʝʤʘ 6.3. ʅʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʜʚʦʭ 

ʚʝʢʪʦʨʽʚ ʻ ʨʽʚʥʽʩʪʴ ʥʫʣʶ ʾʭ ʩʢʘʣʷʨʥʦʛʦ ʜʦʙʫʪʢʫ. 

ʊʝʦʨʝʤʘ 6.4. ɼʚʘ ʥʝʥʫʣʴʦʚʠʭ ʚʝʢʪʦʨʠ a
C

 ʽ b
C

 ʫʪʚʦʨʶʶʪʴ ʛʦʩʪʨʠʡ (ʪʫʧʠʡ) 

ʢʫʪ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʾʭ ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʜʦʜʘʪʥʠʡ (ʚʽʜôʻʤʥʠʡ). 

ɿʘʫʚʘʞʝʥʥʷ 6.2. ʉʧʨʘʚʝʜʣʠʚʽ ʨʽʚʥʦʩʪʽ 

;12=i
C

  12=j
C

;  ;12=k
C

  0,,, === kjkiji
CCCCCC

. 

ʊʝʦʨʝʤʘ 6.5. ʗʢʱʦ ʜʚʘ ʚʝʢʪʦʨʠ a
C

 ʽ b
C

 ʚʠʟʥʘʯʝʥʽ ʩʚʦʾʤʠ ʜʝʢʘʨʪʦʚʠʤʠ 

ʧʨ̫ʤʦʢʫʪʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ( )111 ,, zyxa=
C

, ( )222 ,, zyxb=
C

, ʪʦ ʩʢʘʣʷʨʥʠʡ 

ʜʦʙʫʪʦʢ ʮʠʭ ʚʝʢʪʦʨʽʚ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʜʦʙʫʪʢʽʚ ʾʭ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʦʨʜʠʥʘʪ, ʪʦʙʪʦ 

212121, zzyyxxba ++=
CC

. 

ɼʦʚʝʜʝʥʥʷ. =++++= kzjyixkzjyixba
CCCCCCCC

222111 ,,  
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kjzyjjyyijxykizxjiyxiixx

kzkzjykzixkz

kzjyjyjyixjykzixjyixixix

++=+++

++++++=

=+++

++++++=
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CC

('&

CC

('&

CC
('&

CC

('&

CC

('&

CC

('&

CC

('&

CCCC

CCCCCC

CCCCCCCCCCCC

 

ʅʘʩʣʽʜʦʢ 6.2. ʅʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʦʨʪʦʛʦʥʘʣʴʥʦʩʪʽ ʚʝʢʪʦʨʽʚ 

( )111 ,, zyxa=
C

 ʽ ( )222 ,, zyxb=
C

 ʻ ʨʽʚʥʽʩʪʴ 

0212121 =++ zzyyxx . 

ʅʘʩʣʽʜʦʢ 6.3. ʂʫʪ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ( )111 ,, zyxa=
C

 ʽ ( )222 ,, zyxb=
C

 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ  

.
,

cos
2

2
2

2
2

2
2

1
2

1
2

1

212121

zyxzyx

zzyyxx

ba

ba

++++

++
== CC

CC

j  

ʅʘʩʣʽʜʦʢ 6.4. ʇʨʦʝʢʮʽʷ ʚʝʢʪʦʨʘ a
C

 ʥʘ ʚʝʢʪʦʨ b
C

 ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

ʧpa
b
C
C
= .

,

2
2

2
2

2
2

212121

zyx

zzyyxx

b

ba

++

++
=C

CC

 

ʅʘʩʣʽʜʦʢ 6.5. 

.,
2

1
2

1
2

1
2

zyxaaa ++==
CCC

 

 

4. ɺʝʢʪʦʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ 
 

ʆʟʥʘʯʝʥʥʷ 6.8. ʊʨʠ ʚʝʢʪʦʨʠ ʫʪʚʦʨʶʶʪʴ ʚʧʦʨʷʜʢʦʚʘʥʫ ʪʨʽʡʢʫ ʚʝʢʪʦʨʽʚ, 

ʷʢʱʦ ʚʢʘʟʘʥʦ, ʷʢʠʡ ʽʟ ʮʠʭ ʚʝʢʪʦʨʽʚ ʻ ʧʝʨʰʠʤ, ʷʢʠʡ ï ʜʨʫʛʠʤ, ʷʢʠʡ ï ʪʨʝʪʽʤ. 

ʆʟʥʘʯʝʥʥʷ 6.9. ɺʧʦʨʷʜʢʦʚʘʥʘ ʪʨʽʡʢʘ ʥʝʢʦʤʧʣʘʥʘʨʥʠʭ ʚʝʢʪʦʨʽʚ a
C

, b
C

, c
C

 

ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʘʚʦʶ (ʣʽʚʦʶ), ʷʢʱʦ ʧʽʩʣʷ ʧʨʠʚʝʜʝʥʥʷ ʜʦ ʩʧʽʣʴʥʦʛʦ ʧʦʯʘʪʢʫ 

ʥʘʡʢʦʨʦʪʰʠʡ ʧʦʚʦʨʦʪ ʚʝʢʪʦʨʘ a
C

 ʜʦ ʚʝʢʪʦʨʘ b
C
, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ ʢʽʥʮʷ 

ʚʝʢʪʦʨʘ c
C
, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ (ʟʘ ʛʦʜʠʥʥʠʢʦʚʦʶ 

ʩʪʨʽʣʢʦʶ). 

ɿʘʫʚʘʞʝʥʥʷ 6.3. ʇʨʘʚʫ (ʣʽʚʫ) ʪʨʽʡʢʫ ʫʪʚʦʨʶʶʪʴ ʚʝʣʠʢʠʡ, ʥʝʟʽʛʥʫʪʠʡ 

ʚʢʘʟʽʚʥʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʧʘʣʴʮʽ ʧʨʘʚʦʾ (ʣʽʚʦʾ) ʨʫʢʠ. 

 

a
C

 

c
C

 

b
C
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ʆʟʥʘʯʝʥʥʷ 6.10. ɺʝʢʪʦʨʥʠʤ ʜʦʙʫʪʢʦʤ ʚʝʢʪʦʨʽʚ a
C

 ʽ b
C

 ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʢʪʦʨ 

c
C
, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʩʠʤʚʦʣʦʤ ],[ bac

CCC
=  (ʘʙʦ bac

CCC
³= ) ʽ ʟʘʜʦʚʦʣʴʥʷʻ ʪʨʴʦʤ 

ʚʠʤʦʛʘʤ: 

1) ʜʦʚʞʠʥʘ ʚʝʢʪʦʨʘ c
C

 ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ ʜʦʚʞʠʥ ʚʝʢʪʦʨʽʚ a
C

 ʽ b
C

 ʥʘ ʩʠʥʫʩ 

ʢʫʪʘ j ʤʽʞ ʥʠʤʠ, ʪʦʙʪʦ 

jsin|||||],[||| babac
CCCCC

== ; 

2) ʚʝʢʪʦʨ c
C

 ʦʨʪʦʛʦʥʘʣʴʥʠʡ ʢʦʞʥʦʤʫ ʽʟ ʚʝʢʪʦʨʽʚ a
C

 ʽ b
C

; 

3) ʚʝʢʪʦʨ c
C
, ʷʢʱʦ 0

CC
¸c , ʥʘʧʨʷʤʣʝʥʠʡ ʪʘʢ, ʱʦ ʪʨʽʡʢʘ ʚʝʢʪʦʨʽʚ a

C
, b
C

, c
C

 ʻ 

ʧʨʘʚʦʶ. 

 
ɻʝʦʤʝʪʨʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ 

ʊʝʦʨʝʤʘ 6.6. ʅʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʢʦʣʽʥʝʘʨʥʦʩʪʽ ʜʚʦʭ 

ʚʝʢʪʦʨʽʚ ʻ ʨʽʚʥʽʩʪʴ ʥʫʣʶ ʾʭ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ.  

ʊʝʦʨʝʤʘ 6.7. ɼʦʚʞʠʥʘ (ʤʦʜʫʣʴ) ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ ],[ ba
CC

 ʜʦʨʽʚʥʶʻ 

ʧʣʦʱʽ S ʧʘʨʘʣʝʣʦʛʨʘʤʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʩʧʽʣʴʥʦʛʦ ʧʦʯʘʪʢʫ 

ʚʝʢʪʦʨʘʭ a
C
 ʪʘ b
C
, ʪʦʙʪʦ Sba =|],[|

CC
. 

ʅʘʩʣʽʜʦʢ 6.6. ʗʢʱʦ 
C
e  ï ʦʨʪ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ ],[ ba

CC
, ʘ S ï ʧʣʦʱʘ 

ʧʘʨʘʣʝʣʦʛʨʘʤʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʩʧʽʣʴʥʦʛʦ ʧʦʯʘʪʢʫ ʚʝʢʪʦʨʘʭ a
C

 

ʪʘ b
C
, ʪʦ eSba

CCC
=],[ . 

ɸʣʛʝʙʨʘʾʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ 

1. ],[],[ abba
CCCC

-=   (ʘʥʪʠʢʦʤʫʪʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

2. ],[],[ baba
CCCC

aa =   (ʘʩʦʮʽʘʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

3. ],[],[],[ cbcacba
CCCCCCC

+=+   (ʜʠʩʪʨʠʙʫʪʠʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ). 

4. 0],[
CCC
=aa  ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʚʝʢʪʦʨʘ a

C
. 

ɿʘʫʚʘʞʝʥʥʷ 6.4. ʉʧʨʘʚʝʜʣʠʚʽ ʨʽʚʥʦʩʪʽ: 

0],[],[],[
CCCCCCC
=== kkjjii ;  kji

CCC
=],[ ;  jki

CCC
-=],[ ;  ikj

CCC
=],[ . 

ʊʝʦʨʝʤʘ 6.8. ʗʢʱʦ ʜʚʘ ʚʝʢʪʦʨʠ a
C

 ʽ b
C

 ʚʠʟʥʘʯʝʥʽ ʩʚʦʾʤʠ ʜʝʢʘʨʪʦʚʠʤʠ 

ʧʨʷʤʦʢʫʪʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

( )111 ;; zyxa=
C

,  ( )222 ;; zyxb=
C

, 

ʪʦ ʚʝʢʪʦʨʥʠʡ ʜʦʙʫʪʦʢ ʮʠʭ ʚʝʢʪʦʨʽʚ ʤʘʻ ʚʠʛʣʷʜ 

.],[

222

111

zyx

zyx

kji

ba

CCC
CC
=  

ɼʦʚʝʜʝʥʥʷ. =++++= ],[],[ 222111 kzjyixkzjyixba
CCCCCCCC

 

c
C

 

j 

a
C

 

b
C

 

S 
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( ) ( ) ( )=-+---=

=+-+++--+=

kxyyxjxzzxiyzzy

zziyzjxzizyyykxyjzxkyxxx CCC

CCCCCCCCC

212121212121

212121212121212121 000
 

.

222

111
21

21

21

21

21

21

zyx

zyx

kji

k
yy

xx
j

zz

xx
i

zz

yy

CCC
CCC
=+-=  

ʅʘʩʣʽʜʦʢ 6.7. ɼʚʘ ʚʝʢʪʦʨʠ ( )C
a x y z= 1 1 1; ;  ʽ ( )

C
b x y z= 2 2 2; ;  ʢʦʣʽʥʝʘʨʥʽ ʪʦʜʽ ʡ 

ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʾʭ ʢʦʦʨʜʠʥʘʪʠ ʧʨʦʧʦʨʮʽʡʥʽ, ʪʦʙʪʦ 
x

x

y

y

z

z

1

2

1

2

1

2

= = . 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ 

1. ɿʥʘʭʦʜʞʝʥʥʷ ʧʣʦʱʽ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʪʘ ʪʨʠʢʫʪʥʠʢʘ. ʇʣʦʱʘ ʧʘʨʘʣʝʣʦʛʨʘʤʘ, 

ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ a
C

 ʪʘ b
C

 

|],[| baSʧʘʨ
CC

= . 

ʇʣʦʱʘ ʪʨʠʢʫʪʥʠʢʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ a
C

 ʪʘ b
C
, ʜʦʨʽʚʥʶʻ ʧʦʣʦʚʠʥʽ 

ʜʦʚʞʠʥʠ ʚʝʢʪʦʨʥʦʛʦ ʜʦʙʫʪʢʫ: 

|],[|
2

1
ȹ baS

CC
= . 

ɺʠʩʦʪʫ ʧʘʨʘʣʝʣʦʛʨʘʤʘ ʪʘ ʪʨʠʢʫʪʥʠʢʘ, ʦʧʫʱʝʥʫ ʥʘ ʨʝʙʨʦ, ʫʪʚʦʨʝʥʝ ʚʝʢʪʦʨʦʤ a
C

, 

ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

||

|],[|

a

ba
h C

CC
= . 

2. ʐʚʠʜʢʽʩʪʴ ʪʦʯʢʠ ʦʙʝʨʪʦʚʦʛʦ ʪʽʣʘ. ʅʝʭʘʡ ʜʝʷʢʝ ʪʽʣʦ ʦʙʝʨʪʘʻʪʴʩʷ ʥʘʚʢʦʣʦ 

ʥʝʨʫʭʦʤʦʾ ʪʦʯʢʠ O  ʟ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ w
C
. ʋ ʙʫʜʴ-ʷʢʠʡ ʤʦʤʝʥʪ ʚʝʢʪʦʨ w

C
 

ʟʙʽʛʘʻʪʴʩʷ ʟʘ ʥʘʧʨʷʤʦʤ ʟ ʤʠʪʪʻʚʦʶ ʚʽʩʩʶ ʦʙʝʨʪʘʥʥʷ L. ʄʠʪʪʻʚʘ ʣʽʥʽʡʥʘ 

ʰʚʠʜʢʽʩʪʴ v
C

 ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ M  ʪʽʣʘ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʘ ʥʝ ʥʘ ʦʩʽ L, ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʝʢʪʦʨʦʤ 

|],[| OMv w
CC

= . 

ʜʝ O  ï ʜʝʷʢʘ ʥʝʨʫʭʦʤʘ ʪʦʯʢʘ ʦʩʽ. 
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3. ʄʦʤʝʥʪ ʩʠʣʠ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ. ʅʝʭʘʡ ABF=
C

 ï ʚʝʢʪʦʨ ʩʠʣʠ, ʧʨʠʢʣʘʜʝʥʦʾ ʜʦ 

ʪʦʯʢʠ A. ʄʦʤʝʥʪʦʤ M
C

 ʩʠʣʠ F
C

 ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ O  ʥʘʟʠʚʘʶʪʴ ʚʝʢʪʦʨ

 ],[)( FOAFMO

CCC
= . 

 
ɼʦʚʞʠʥʘ ʤʦʤʝʥʪʫ ||M

C
 ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʯʢʠ A ʧʨʠʢʣʘʜʘʥʥʷ ʩʠʣʠ F

C
 ʥʘ ʾʾ ʣʽʥʽʾ 

ʜʽʾ L. ʉʧʨʘʚʜʽ, 

hFFOAM |||],[|||
CCC

== , 

ʜʝ OCh=  ï ʧʝʨʧʝʥʜʠʢʫʣʷʨ ʜʦ L. ɺʝʣʠʯʠʥʘ h  ʚʽʜ ʪʦʯʢʠ A ʥʝ ʟʘʣʝʞʠʪʴ. 

4. ʅʘʧʨʷʤ ʧʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ. ɺ ʦʜʥʦʨʽʜʥʦʤʫ ʽʟʦʪʨʦʧʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʧʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʢʪʦʨʦʤ 

],[ HEv
CCC

= , 

ʜʝ E
C

 ʪʘ H
C

 ï ʚʝʢʪʦʨʠ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ ʤʘʛʥʽʪʥʦʾ ʥʘʧʨʫʞʝʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ. ʂʨʽʤ 

ʪʦʛʦ, ʚʝʢʪʦʨ ʛʫʩʪʠʥʠ P
C

 ʧʦʪʦʢʫ ʝʥʝʨʛʽʾ (ʚʝʢʪʦʨ ʇʦʡʪʠʥˇʘ), ʱʦ ʧʝʨʝʥʦʩʠʪʴʩʷ 

ʧʦʣʝʤ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

v
c

HE
c

P
CCCC

pp 4
],[

4
== , 

ʜʝ c  ï ʰʚʠʜʢʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʭʚʠʣʴ ʫ ʚʘʢʫʫʤʽ. 

5. ʉʠʣʘ, ʱʦ ʜʽʻ ʥʘ ʧʨʦʚʽʜʥʠʢ ʟʽ ʩʪʨʫʤʦʤ. ɺʽʜʦʤʦ, ʱʦ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʜʽʻ ʷʢ ʥʘ 

ʦʢʨʝʤʽ ʨʫʭʦʤʽ ʟʘʨʷʜʠ, ʪʘʢ ʽ ʥʘ ʧʨʦʚʽʜʥʠʢʠ ʟ ʝʣʝʢʪʨʠʯʥʠʤ ʩʪʨʫʤʦʤ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʠʣʘ F
C
, ʟ ʷʢʦʶ ʦʜʥʦʨʽʜʥʝ ʤʘʛʥʽʪʥʝ ʧʦʣʝ ʜʽʻ ʥʘ ʧʨʷʤʦʣʽʥʽʡʥʠʡ 

ʧʨʦʚʽʜʥʠʢ ʟʘʚʜʦʚʞʢʠ l  ʟʽ ʩʪʨʫʤʦʤ I
C
, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʢʦʥʦʤ 

],[ BIlF
CCC

= , 

ʜʝ B
C

 ï ʚʝʢʪʦʨ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʠʣʦʚʠʡ ʚʧʣʠʚ ʤʘʛʥʽʪʥʦʛʦ 

ʧʦʣʷ. 
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5. ʄʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ 
 

ʅʝʭʘʡ ʜʘʥʦ ʪʨʠ ʚʝʢʪʦʨʠ a
C

, b
C

  ̔c
C

. 

ʆʟʥʘʯʝʥʥʷ 6.11. ʗʢʱʦ ʚʝʢʪʦʨ a
C

 ʚʝʢʪʦʨʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ʚʝʢʪʦʨ b
C
, ʘ 

ʧʦʪʽʤ ʦʜʝʨʞʘʥʠʡ ʚʝʢʪʦʨ ],[ ba
CC

 ʩʢʘʣʷʨʥʦ ʧʦʤʥʦʞʠʪʠ ʥʘ ʚʝʢʪʦʨ c
C
, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʜʝʨʞʫʻʪʴʩʷ ʯʠʩʣʦ cba
CCC

],,[ , ʷʢʝ ʥʘʟʠʚʘʻʪʴʩʷ ʤʽʰʘʥʠʤ ʜʦʙʫʪʢʦʤ ʚʝʢʪʦʨʽʚ a
C

, b
C

 

ʽ c
C

. 

ʊʝʦʨʝʤʘ 6.9. ʄʽʰʘʥʠʡ ʜʦʙʫʪʦʢ cba
CCC

],,[  ʜʦʨʽʚʥʶʻ ʦʙôʻʤʫ 

ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ, ʧʦʙʫʜʦʚʘʥʦʛʦ ʥʘ ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʩʧʽʣʴʥʦʛʦ ʧʦʯʘʪʢʫ ʚʝʢʪʦʨʘʭ a
C

, 

b
C

 ʽ c
C
, ʚʟʷʪʦʤʫ ʽʟ ʟʥʘʢʦʤ ʧʣʶʩ, ʷʢʱʦ ʪʨʽʡʢʘ a

C
, b
C

, c
C

 ï ʧʨʘʚʘ, ʽ ʟʽ ʟʥʘʢʦʤ ʤʽʥʫʩ, 

ʷʢʱʦ ʪʨʽʡʢʘ a
C

, b
C

, c
C

 ï ʣʽʚʘ. ʗʢʱʦ ʚʝʢʪʦʨʠ a
C

, b
C

, c
C

 ʢʦʤʧʣʘʥʘʨʥʽ, ʪʦ cba
CCC

],,[  

ʜʦʨʽʚʥʶʻ ʥʫʣʶ. 

 
ʅʘʩʣʽʜʦʢ 6.8. ʉʧʨʘʚʝʜʣʠʚʘ ʨʽʚʥʽʩʪʴ 

],[,],,[ cbacba
CCCCCC

= . 

ʊʦʤʫ ʤʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ a
C

, b
C

 ʽ c
C

 ʟʚʠʯʘʡʥʦ ʧʦʟʥʘʯʘʶʪʴ ),,( cba
CCC

, 

ʥʝ ʚʢʘʟʫʶʯʠ, ʷʢʽ ʜʚʘ ʟ ʮʠʭ ʚʝʢʪʦʨʽʚ ʧʝʨʝʤʥʦʞʫʶʪʴʩʷ ʚʝʢʪʦʨʥʦ. 

ʅʘʩʣʽʜʦʢ 6.9. ʅʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʢʦʤʧʣʘʥʘʨʥʦʩʪʽ ʪʨʴʦʭ 

ʚʝʢʪʦʨʽʚ ʻ ʨʽʚʥʽʩʪʴ ʥʫʣʶ ʾʭ ʤʽʰʘʥʦʛʦ ʜʦʙʫʪʢʫ. 

ʅʘʩʣʽʜʦʢ 6.10. ʄʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ʪʨʴʦʭ ʚʝʢʪʦʨʽʚ, ʜʚʘ ʟ ʷʢʠʭ ʢʦʣʽʥʝʘʨʥʽ, 

ʜʦʨ̔ʚʥʶʻ ʥʫʣʶ. 

ʊʝʦʨʝʤʘ 6.10. ʗʢʱʦ ʪʨʠ ʚʝʢʪʦʨʠ a
C

, b
C

 ʽ c
C

 ʚʠʟʥʘʯʝʥʽ ʩʚʦʾʤʠ ʜʝʢʘʨʪʦʚʠʤʠ 

ʧʨʷʤʦʢʫʪʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ: 

( )111 ;; zyxa=
C

,  ( )222 ;; zyxb=
C

,  ( )333 ;; zyxc=
C

, 

ʪʦ ʤʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ),,( cba
CCC

 ʜʦʨʽʚʥʶʻ ʚʠʟʥʘʯʥʠʢʫ, ʝʣʝʤʝʥʪʠ ʨʷʜʢʽʚ ʷʢʦʛʦ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʶʪʴ ʢʦʦʨʜʠʥʘʪʘʤ ʚʝʢʪʦʨʽʚ, ʱʦ ʧʝʨʝʤʥʦʞʘʶʪʴʩʷ, ʪʦʙʪʦ 

333

222

111

),,(

zyx

zyx

zyx

cba =
CCC

. 

ʉʧʨʘʚʝʜʣʠʚʽʩʪʴ ʮʽʻʾ ʪʝʦʨʝʤʠ ʚʠʧʣʠʚʘʻ ʟ ʪʝʦʨʝʤ 6.5, 6.8 ʪʘ ʦʟʥʘʯʝʥʥʷ 

ʤʽʰʘʥʦʛʦ ʜʦʙʫʪʢʫ ʚʝʢʪʦʨʽʚ. 

ʅʘʩʣʽʜʦʢ 6.11. ʅʝʦʙʭʽʜʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʢʦʤʧʣʘʥʘʨʥʦʩʪʽ ʪʨʴʦʭ 

ʚʝʢʪʦʨʽʚ ( )111 ;; zyxa=
C

, ( )222 ;; zyxb=
C

, ( )333 ;; zyxc=
C

 ʻ ʨʽʚʥʽʩʪʴ ʥʫʣʶ 

ʚʠʟʥʘʯʥʠʢʘ, ʨʷʜʢʘʤʠ ʷʢʦʛʦ ʻ ʢʦʦʨʜʠʥʘʪʠ ʮʠʭ ʚʝʢʪʦʨʽʚ, ʪʦʙʪʦ ʨʽʚʥʽʩʪʴ 

],[ ba
CC

 

a
C

 

b
C

 

c
C
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0

333

222

111

=

zyx

zyx

zyx

. 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʽʰʘʥʦʛʦ ʜʦʙʫʪʢʫ 

1. ɿʥʘʭʦʜʞʝʥʥʷ ʦʙôʻʤʫ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʪʘ ʪʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ 

ʥʝʢʦʤʧʣʘʥʘʨʥʠʭ ʚʝʢʪʦʨʘʭ a
C

, b
C

 ʽ c
C
. ʆʙôʻʤ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ: 

cbaV
ʧʘʨ

CCC
,,= . 

ʆʙôʻʤ ʧʽʨʘʤʽʜʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʚʝʢʪʦʨʘʭ a,b ʪʘ c, ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ 

cbaV
ʧʽʨ

CCC
,,

6

1
= . 

 
ɺʠʩʦʪʫ ʧʘʨʘʣʝʣʝʧʽʧʝʜʘ ʪʘ ʪʨʠʢʫʪʥʦʾ ʧʽʨʘʤʽʜʠ, ʦʧʫʱʝʥʫ ʥʘ ʛʨʘʥʴ, ʫʪʚʦʨʝʥʫ 

ʚʝʢʪʦʨʘʤʠ a
C
 ʪʘ b
C
, ʤʦʞʥʘ ʟʥʘʡʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

|],[|

|),,(|

ba

cba
h CC

CCC
= . 

2. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʽ ʢʦʤʧʣʘʥʘʨʥʦʩʪʽ ʚʝʢʪʦʨʽʚ. ɼʣʷ ʙʫʜʴ-ʷʢʠʭ 

ʚʝʢʪʦʨʽʚ a
C
, b
C

 ʽ c
C

: 

1) ʷʢʱʦ 0),,( >cba
CCC

, ʪʦ ʚʝʢʪʦʨʠ a
C

, b
C

, c
C

 ʫʪʚʦʨʶ ʪʁʴ ʧʨʘʚʫ ʪʨʽʡʢʫ; 

2) ʷʢʱʦ 0),,( <cba
CCC

, ʪʦ ʚʝʢʪʦʨʠ a
C

, b
C

, c
C

 ʫʪʚʦʨʶ ʪʁʴ ʣʽʚʫ ʪʨʽʡʢʫ; 

3) ʷʢʱʦ 0),,( =cba
CCC

, ʪʦ ʚʝʢʪʦʨʠ a
C

, b
C

, c
C

 ʢʦʤʧʣʘʥʘʨʥʽ. 

 

ʇʨʠʢʣʘʜ 6.3. ɿʥʘʡʪʠ ʤʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ )3,2,1( -a
C

, )2,1,2(b
C

 ʪʘ )5,3,1(c
C

. 

ʈʦʟʚôʷʟʦʢ: 

.3062031845

13252)2(11333212)2(511
531
212
321

),,(

=-+-+-=

=ÖÖ-ÖÖ--ÖÖ-ÖÖ+ÖÖ-+ÖÖ=
-

=cba
CCC

 

 

ʇʨʠʢʣʘʜ 6.4. ɼʣʷ ʟʘʜʘʥʠʭ ʪʦʯʦʢ )4,2,1(-A , )2,5,0(B , )7,1,1(C , )1,3,2(-D  ʟʥʘʡʪʠ:  

1) ʩʢʘʣʷʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ AB ʽ AC;  

2) ʢʦʩʠʥʫʩ ʢʫʪʘ ʤʽʞ ʚʝʢʪʦʨʘʤʠ AB ʽ AC;  

3) ʚʝʢʪʦʨʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ AB ʽ AC;  

4) ʤʽʰʘʥʠʡ ʜʦʙʫʪʦʢ ʚʝʢʪʦʨʽʚ AB, AC ʽ AD;  

5) ʚʠʩʦʪʫ ʧʽʨʘʤʽʜʠ ABCD, ʦʧʫʱʝʥʫ ʟ ʚʝʨʰʠʥʠ D . 

 

 

a
C

 

b
C

 

c
C

 
h  
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ʈʦʟʚôʷʟʦʢ: 

1) )2,3,1( -=AB , )3,1,2( -=AC , 

76323)2()1(321, -=--=Ö-+-Ö+Ö=ACAB . 

2) ( ) .
2

1

1414

7

3)1(2)2(31

7
,cos

222222
-=

Ö

-
=

+-+Ö-++

-
=

Ø
ACAB  

3) ( )7,7,7
12

31
32
21

31
23

312
231],[ --=

-
+

-
-

-
-

=
-
-= kji

kji

ACAB
CCC

CCC

. 

4) )3,1,1( --=AD ; 

( )
( )( ) .72177)3()7(1)7()1(73,1,1,7,7,7

],,[,,

=+--=-Ö-+Ö-+-Ö=----=

== ADACABADACAB
 

5) .37147494949)7()7(7|],[| 222 ==++=-+-+=ACAB  

( )
.

3

3

37

7

|],[|

,,
===

ACAB

ADACAB
h  
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ʃʝʢʮʽʷ ˉ7. 

ʊʝʤʘ: ɺʩʪʫʧ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ. ʇʨʷʤʘ ʥʘ ʧʣʦʱʠʥʽ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ɺʩʪʫʧ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ. 

2. ʈʽʚʥʷʥʥʷ ʢʨʠʚʦʾ ʚ ʧʦʣʷʨʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ. 

3. ʇʘʨʘʤʝʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ. 

4. ʇʦʜʽʣ ʚʽʜʨʽʟʢʘ ʫ ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. 

5. ʇʨʷʤʘ ʥʘ ʧʣʦʱʠʥʽ: 

1) ʨʽʟʥʽ ʚʠʜʠ ʨʽʚʥʷʥʴ ʧʨʷʤʦʾ ʥʘ ʧʣʦʱʠʥʽ; 

2) ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʪʘ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; 

3) ʢʫʪ ʤʽʞ ʜʚʦʤʘ ʧʨʷʤʠʤʠ, ʫʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʨʷʤʠʭ; 

4) ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʾ. 

 

1. ɺʩʪʫʧ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ 

ɸʥʘʣʽʪʠʯʥʘ ʛʝʦʤʝʪʨʽʷ ï ʮʝ ʨʦʟʜʽʣ ʤʘʪʝʤʘʪʠʢʠ, ʚ ʷʢʦʤʫ ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙôʻʢʪʽʚ ʚʠʚʯʘʶʪʴ ʟʘʩʦʙʘʤʠ ʘʣʛʝʙʨʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʢʦʦʨʜʠʥʘʪ. 

ʉʧʦʯʘʪʢʫ ʨʦʟʛʣʷʥʝʤʦ ʝʣʝʤʝʥʪʠ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ ʥʘ ʧʣʦʱʠʥʽ. 

ʌʨʘʥʮʫʟʴʢʠʡ ʤʘʪʝʤʘʪʠʢ ʈʝʥʝ ɼʝʢʘʨʪ ʟʘʧʨʦʧʦʥʫʚʘʚ ʧʦʣʦʞʝʥʥʷ ʪʦʯʢʠ ʥʘ 

ʧʣʦʱʠʥʽ ʚʽʜʥʦʩʥʦ ʟʘʜʘʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʚʠʟʥʘʯʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ 

ʯʠʩʝʣ ï ʾʾ ʢʦʦʨʜʠʥʘʪ, ʘ ʢʦʞʥʫ ʣʽʥʽʶ ʥʘ ʧʣʦʱʠʥʽ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʤʥʦʞʠʥʫ ʪʦʯʦʢ, 

ʟʘʜʘʥʠʭ ʧʝʚʥʦʶ ʛʝʦʤʝʪʨʠʯʥʦʶ ʫʤʦʚʦʶ, ʷʢʫ ʟʘʧʠʩʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʨʽʚʥʷʥʥʷ. 

ɼʘʤʦ ʦʟʥʘʯʝʥʥʷ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ. 

ʆʟʥʘʯʝʥʥʷ 7.1. ʈʽʚʥʷʥʥʷ  

 0),( =yxF  (1) 

ʟ ʜʚʦʤʘ ʟʤʽʥʥʠʤʠ x , y  ʟʘʜʘʻ ʣʽʥʽʶ ʚ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ, ʷʢʱʦ: 

1) ʢʦʦʨʜʠʥʘʪʠ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʣʽʥʽʾ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ; 

2) ʙʫʜʴ-ʷʢʘ ʧʘʨʘ ʯʠʩʝʣ x , y, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ, ʻ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʜʝʷʢʦʾ ʪʦʯʢʠ ʣʽʥʽʾ. 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ: ʪʦʯʢʘ ʥʘʣʝʞʠʪʴ ʣʽʥʽʾ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʾʾ 

ʢʦʦʨʜʠʥʘʪʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ. 

ɼʨʫʛʫ ʫʤʦʚʫ ʤʦʞʥʘ ʧʝʨʝʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢ: ʷʢʱʦ ʪʦʯʢʘ ʥʝ ʥʘʣʝʞʠʪʴ ʣʽʥʽʾ, 

ʪʦ ʾʾ ʢʦʦʨʜʠʥʘʪʠ ʥʝ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ. 

ʗʢʱʦ ʣʽʥʽʷ ʟʘʜʘʥʘ ʨʽʚʥʷʥʥʷʤ (1), ʪʦ ʢʘʞʫʪʴ, ʱʦ ʚʦʥʘ ʚʠʟʥʘʯʝʥʘ (ʟʘʜʘʥʘ) 

ʥʝʷʚʥʦ, ʘ ʷʢʱʦ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ ʟʘʧʠʩʘʥʝ ʫ ʚʠʛʣʷʜʽ  

 )(xfy= , (2) 

ʪʦ ʢʘʞʫʪʴ, ʱʦ ʣʽʥʽʷ ʟʘʜʘʥʘ ʷʚʥʦ. 

ɼʘʤʦ ʦʟʥʘʯʝʥʥʷ ʣʽʥʽʾ, ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʨʽʚʥʷʥʥʷʤ: 

ʆʟʥʘʯʝʥʥʷ 7.2. ʃʽʥʽʷ, ʚʠʟʥʘʯʝʥʘ ʜʘʥʠʤ ʨʽʚʥʷʥʥʷʤ ʚ ʜʝʷʢʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ï ʮʝ ʤʥʦʞʠʥʘ ʚʩʽʭ ʪʦʯʦʢ (ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ) ʧʣʦʱʠʥʠ, 

ʢʦʦʨʜʠʥʘʪʠ ʷʢʠʭ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʜʘʥʝ ʨʽʚʥʷʥʥʷ. 

ʊʠʧʦʚʽ ʟʘʜʘʯʽ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ: 

1) ʩʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ, ʷʢʘ ʟʘʜʘʥʘ ʧʝʚʥʦʶ ʛʝʦʤʝʪʨʠʯʥʦʶ ʫʤʦʚʦʶ 
(ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʶ ʚʣʘʩʪʠʚʽʩʪʶ); 
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2) ʚʩʪʘʥʦʚʠʪʠ ʛʝʦʤʝʪʨʠʯʥʠʡ ʦʙʨʘʟ ʪʘ ʜʦʩʣʽʜʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʣʽʥʽʾ, ʷʢʘ 
ʚʠʟʥʘʯʝʥʘ ʜʘʥʠʤ ʨʽʚʥʷʥʥʷʤ. 

ʅʘʧʨʠʢʣʘʜ, ʢʦʣʦ ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ O  ʨʘʜʽʫʩʘ R ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ 

ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ, ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʪʦʯʢʠ O  ʥʘ ʚʽʜʩʪʘʥʴ R. ʆʪʞʝ, ʜʣʷ 

ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ M, ʱʦ ʣʝʞʠʪʴ ʥʘ ʢʦʣʽ, ROM =|| . ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʷʢʱʦ ʪʦʯʢʘ 

M¡ ʥʝ ʣʝʞʠʪʴ ʥʘ ʢʦʣʽ, ʪʦ RMO ¡̧|| . 

 
ɿʥʘʡʜʝʤʦ ʨʽʚʥʷʥʥʷ ʢʦʣʘ. ʅʝʭʘʡ ʪʦʯʢʘ ʢʦʣʘ M  ʤʘʻ ʢʦʦʨʜʠʥʘʪʠ ),( yx , ʪʦʜʽ  

),()0,0( yxyxOM =--= , 22222|| RyxRyxROM =+Ú=+Ú= . 

 

2. ʈʽʚʥʷʥʥʷ ʢʨʠʚʦʾ ʚ ʧʦʣʷʨʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

ʆʟʥʘʯʝʥʥʷ 7.3. ʇʦʣʷʨʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʚʠʟʥʘʯʝʥʘ, ʷʢʱʦ ʥʘ ʧʣʦʱʠʥʽ 

ʟʘʜʘʥʘ ʪʦʯʢʘ O  (ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ), ʷʢʫ ʥʘʟʠʚʘʶʪʴ ʧʦʣʶʩʦʤ, ʪʘ ʦʜʠʥʠʯʥʠʡ 

ʚʝʢʪʦʨ i
C
. ʇʨʦʤʽʥʴ OP ʩʧʽʚʥʘʧʨʷʤʣʝʥʠʡ ʟ i

C
 ʥʘʟʠʚʘʶʪʴ ʧʦʣʷʨʥʦʶ ʚʽʩʩʶ. 

ʇʦʣʦʞʝʥʥʷ ʢʦʞʥʦʾ ʪʦʯʢʠ M  ʧʣʦʱʠʥʠ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʦʣʷʨʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʮʽʻʾ ʪʦʯʢʠ ï ʧʘʨʦʶ ʯʠʩʝʣ ),( jr , ʜʝ ||OM=r  ï 

ʜʦʚʞʠʥʘ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʘ ʪʦʯʢʠ (ʧʦʣʷʨʥʠʡ ʨʘʜʽʫʩ), j ï ʢʫʪ ʤʽʞ ʧʨʦʤʝʥʷʤʠ OM  

ʪʘ OP (ʧʦʣʷʨʥʠʡ ʢʫʪ). ʇʦʣʷʨʥʠʡ ʢʫʪ ʚʚʘʞʘʶʪʴ ʜʦʜʘʪʥʠʤ, ʷʢʱʦ ʡʦʛʦ 

ʚʽʜʢʣʘʜʘʶʪʴ ʧʨʦʪʠ ʛʦʜʠʥʥʠʢʦʚʦʾ ʩʪʨʽʣʢʠ. ʇʦʣʶʩ O  ʻ ʦʩʦʙʣʠʚʦʶ ʪʦʯʢʦʶ ʮʽʻʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʦʩʢʽʣʴʢʠ ʜʣʷ ʪʦʯʢʠ O  ʧʦʣʷʨʥʠʡ ʨʘʜʽʫʩ ʜʦʨʽʚʥʶʻ 0, ʘ 
ʧʦʣʷʨʥʠʡ ʢʫʪ ʤʦʞʥʘ ʦʙʠʨʘʪʠ ʜʦʚʽʣʴʥʠʤ. 

 
ʆʟʥʘʯʝʥʥʷ 7.4. ɼʝʢʘʨʪʦʚʘ ʧʨʷʤʦʢʫʪʥʘ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ʥʘʟʠʚʘʻʪʴʩʷ 

ʫʟʛʦʜʞʝʥʦʶ ʽʟ ʜʘʥʦʶ ʧʦʣʷʨʥʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʱʦ ʾʭ ʧʦʯʘʪʢʠ ʟʙʽʛʘʶʪʴʩʷ, ʘ 

ʧʦʣʷʨʥʘ ʚʽʩʴ, ʩʧʽʚʧʘʜʘʻ ʟ ʜʦʜʘʪʥʦʶ ʧʽʚʚʽʩʩʶ ʦʩʽ ʘʙʩʮʠʩ (ʦʨʽʻʥʪʘʮʽʷ ʦʙʦʭ ʩʠʩʪʝʤ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʘʚʦʶ). 

P O  
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i
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M  

M¡ 
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ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʘʞʢʦ ʟʥʘʡʪʠ ʟʚôʷʟʦʢ ʤʽʞ ʜʝʢʘʨʪʦʚʠʤʠ ʪʘ 

ʧʦʣʷʨʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʪʦʯʢʠ: 

 
í
ì
ë
=
=

.sin
,cos
jr
jr

y
x

 (3) 

ʅʝʷʚʥʝ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ ʚ ʧʦʣʷʨʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʘʻ ʚʠʛʣʷʜ 

0),( =jrF , 

ʘ ʷʚʥʝ ʟʘʧʠʩʫʻʪʴʩʷ ʪʘʢ 

)(jrr= . 

ʅʘʧʨʠʢʣʘʜ, ʧʽʜʩʪʘʚʠʚʰʠ ʨʽʚʥʦʩʪʽ (3) ʚ ʨʽʚʥʷʥʥʷ ʢʦʣʘ 222 Ryx =+ , 

ʦʪʨʠʤʘʻʤʦ  

.)sin(cos)sin()cos( 222222222 RRRR =Ú=Ú=+Ú=+ rrjjrjrjr  

ʆʪʞʝ ʧʦʣʷʨʥʝ ʨʽʚʥʷʥʥʷ ʢʦʣʘ ʤʘʻ ʚʠʛʣʷʜ R=r . 
 

3. ʇʘʨʘʤʝʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʣʽʥʽʾ 
 

ʆʟʥʘʯʝʥʥʷ 7.5. ʅʝʭʘʡ ʟʘʜʘʥʦ ʨʽʚʥʦʩʪʽ 

 
í
ì
ë
=
=

),(
),(
tyy
txx

 (4) 

ʜʝ ʬʫʥʢʮʽʾ )(tx  ʪʘ )(ty  ʤʘʶʪʴ ʥʝʧʦʨʦʞʥʶ ʩʧʽʣʴʥʫ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ T. ɯ 

ʥʝʭʘʡ ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ TtÍ  ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʢʘ ))(),(( tytxM  ʜʝʷʢʦʾ ʢʨʠʚʦʾ L, ʘ 

ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ LyxM Í),(  ʟʥʘʡʜʝʪʴʩʷ ʪʘʢʝ TtÍ , ʱʦ )(tx  ʽ )(ty  ʻ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʢʠ M. ʊʦʜʽ ʨʽʚʥʦʩʪʽ (4) ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ ʢʨʠʚʦʾ L, ʟʤʽʥʥʫ t  ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʤʝʪʨʦʤ ʮʠʭ ʨʽʚʥʷʥʴ, ʘ ʢʨʠʚʫ 

ʥʘʟʠʚʘʶʪʴ ʟʘʜʘʥʦʶ ʧʘʨʘʤʝʪʨʠʯʥʦ. 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʝʢʪʦʨʥʦʤʫ ʚʠʛʣʷʜʽ: 

)(trr
CC
= , ʘʙʦ jtyitxr

CCC
)()( += , ʘʙʦ ))(),(( tytxr =

C
. 

 
 

))(),(( tytxM  

)(tr
C

 

x 

y 

)(ty  

)(tx  O  
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O  

M  

i
C

 

j 

r 
j
C

 

x 

y 

y  

x  



 45 

ʅʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʢʦʣʘ ʤʘʻ ʚʠʛʣʷʜ 

).2,0[
,sin
,cos

pÍ
í
ì
ë
=
=

t
tRy
tRx

 

ɺ ʮʴʦʤʫ ʨʽʚʥʷʥʥʽ ʧʘʨʘʤʝʪʨ t  ʤʘʻ ʛʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʢʫʪʘ ʤʽʞ ʨʘʜʽʫʩ-

ʚʝʢʪʦʨʦʤ ʪʦʯʢʠ ))(),(( tytxM  ʪʘ ʚʽʩʩʶ Ox. 
 

4. ʇʦʜʽʣ ʚʽʜʨʽʟʢʘ ʫ ʟʘʜʘʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 
 

ʅʝʭʘʡ ʚʽʜʨʽʟʦʢ AB ʟʘʜʘʥʦ ʪʦʯʢʘʤʠ ),,( 111 zyxA  ʽ ),,( 222 zyxB . ɿʥʘʡʜʝʤʦ 

ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ ),,( zyxM , ʷʢʘ ʜʽʣʠʪʴ ʮʝʡ ʚʽʜʨʽʟʦʢ ʫ ʚʽʜʥʦʰʝʥʥʽ l, ʪʦʙʪʦ 

l=
||

||

MB

AM
. 

 
ɿʥʘʡʤʦ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʠ ʪʦʯʦʢ A, B  ʪʘ M :  

),,( 1111 zyxOAr ==
C

, ),,( 2222 zyxOBr ==
C

, ),,( zyxOMr ==
C

. 

ʆʩʢʽʣʴʢʠ MBAM¬¬ , ʪʦ ʫʤʦʚʫ ʤʦʞʥʘ ʧʝʨʝʧʘʩʪʠ ʪʘʢ  

MBAM l= . 

ɺʠʨʘʟʠʤʦ ʚ ʦʩʪʘʥʥʽʡ ʨʽʚʥʦʩʪʽ ʚʝʢʪʦʨʠ AM  ʽ MB ʯʝʨʝʟ ʨʘʜʽʫʩ-ʚʝʢʪʦʨʠ 1r
C

, 2r
C

: 

 .
1

)( 21
2121

l

l
lll

+

+
=Ý+=+Ý-=-

rr
rrrrrrrrr

CC
CCCCCCCCC

 (5) 

ʇʨʠʨʽʚʥʶʶʯʠ ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʽʚ, ʱʦ ʩʪʦʷʪʴ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʨʽʚʥʦʩʪʽ (5) 

ʦʪʨʠʤʘʻʤʦ: 

l

l

+

+
=

1

21 xx
x , 

l

l

+

+
=

1

21 yy
y , 

l

l

+

+
=

1

21 zz
z . 

ɿʦʢʨʝʤʘ, ʷʢʱʦ ʚʽʜʨʽʟʦʢ ʜʽʣʠʪʴʩʷ ʥʘʚʧʽʣ, ʪʦ 1=l , ʽ ʢʦʦʨʜʠʥʘʪʠ ʩʝʨʝʜʠʥʠ ʚʽʜʨʽʟʢʘ 

ʜʦʨʽʚʥʶʶʪʴ: 

2

21 xx
xc

+
= , 

2

21 yy
yc

+
= , 

2

21 zz
zc

+
= . 

5. ʇʨʷʤʘ ʥʘ ʧʣʦʱʠʥʽ 
 

1) ʈ̔ ʟʥʽ ʚʠʜʠ ʨʽʚʥʷʥʴ ʧʨʷʤʦʾ ʥʘ ʧʣʦʱʠʥʽ. 

ʇʨʷʤʘ ʥʘ ʧʣʦʱʠʥʽ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ʂʦʞʥʦʤʫ 

ʩʧʦʩʦʙʫ ʟʘʜʘʥʥʷ ʚ ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʝ 

ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ. 

O  

x 

y 

z 

r
C

 

),,( 111 zyxA  

),,( 222 zyxB  

),,( zyxM  
1r
C

 

2r
C
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ʅʝʭʘʡ ʧʨʷʤʘ l  ʥʘ ʧʣʦʱʠʥʽ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʟʘʜʘʥʫ ʪʦʯʢʫ ( )000 ; yxM  

ʧʘʨʘʣʝʣʴʥʦ ʟʘʜʘʥʦʤʫ ʥʝʥʫʣʴʦʚʦʤʫ ʚʝʢʪʦʨʫ ( )nms ,
C

. ɺʝʢʪʦʨ s
C

 ʥʘʟʠʚʘʶʪʴ 

ʥʘʧʨʷʤʥʠʤ ʚʝʢʪʦʨʦʤ ʧʨʷʤʦʾ. 

 
ʉʢʣʘʜʝʤʦ ʨʽʚʥʷʥʥʷ ʮʽʻʾ ʧʨʷʤʦʾ. ʊʦʯʢʘ ( )yxM ;  ʥʘʣʝʞʠʪʴ ʧʨʷʤʽʡ l  ʪʦʜʽ ʽ 

ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ sMM
C

||0 . ɯʟ ʫʤʦʚʠ ʢʦʣʽʥʝʘʨʥʦʩʪʽ ʚʝʢʪʦʨʽʚ ʤʘʻʤʦ, ʱʦ ʽʩʥʫʻ 

ʪʘʢʝ ʜʽʡʩʥʝ ʯʠʩʣʦ t, ʱʦ stMM
C
Ö=0 . ʗʢʱʦ r

C
 ʽ 0r
C

 ï ʨʘʜʽʫʩ ʚʝʢʪʦʨʠ ʪʦʯʦʢ M  ʽ 

0M  ʚʽʜʧʦʚʽʜʥʦ, ʪʦ strr
CCC
Ö=-0 . ɿʚʽʜʢʠ ʤʘʻʤʦ ʚʝʢʪʦʨʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ 

strr
CCC
Ö+=0 , 

ʜʝ t - ʧʘʨʘʤʝʪʨ. ɸʙʦ ʫ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ ),(),( 00 nmtyxr Ö+=
C

. ʆʩʪʘʪʦʯʥʦ 

( )ntymtxr ++= 00 ,
C

. 

ʈʽʚʥʷʥʥʷ strr
CCC
Ö+=0 ʥʘʟʠʚʘʶʪʴ ʚʝʢʪʦʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʾ. 

ʇʨʠʨʽʚʥʷʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʽʚ ʫ ʣʽʚʽʡ ʽ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ 

ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ, ʦʪʨʠʤʘʻʤʦ: 

í
ì
ë

+=
+=

ntyy
mtxx

0

0 ,
 ï ʧʘʨʘʤʝʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ. 

ɺʠʨʘʟʠʤʦ ʧʘʨʘʤʝʪʨ t  ʟ ʢʦʞʥʦʾ ʽʟ ʨʽʚʥʦʩʪʝʡ  

î
í

î
ì

ë

-
=

-
=

.

,

0

0

n

yy
t

m

xx
t

 

ʃʽʚʽ ʯʘʩʪʠʥʠ ʨʽʚʥʦʩʪʝʡ ʦʜʥʘʢʦʚʽ, ʦʪʞʝ ʽ ʧʨʘʚʽ ʪʝʞ ʦʜʥʘʢʦʚʽ. ʆʪʨʠʤʘʻʤʦ: 

n

yy

m

xx 00 -
=

-
. 

ʆʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴ ʢʘʥʦʥʽʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʾ. 

ɿʦʢʨʝʤʘ, ʷʢʱʦ ʧʨʷʤʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )000 ; yxM  ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʦʩʽ 

Ox, ʪʦ ʥʘʧʨʷʤʥʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʾ ( )0;ms=
C

.  

 
ʂʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ:  
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ɸʥʘʣʦʛʽʯʥʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )000 ; yxM  ʧʘʨʘʣʝʣʴʥʦ 

ʜʦ ʦʩʽ Oy: 0xx= . 

ʗʢʱʦ ʧʨʷʤʘ l  ʥʝ ʧʘʨʘʣʝʣʴʥʘ ʜʦ Ox, ʪʦ ( )nms ;
C

, 0̧m .  

 

ʊʦʜʽ ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ ( )00 xx
m

n
yy -=- . 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ atg
m

n
k ==  ï ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʷʤʦʾ l, ʜʝ a ï ʢʫʪ, ʷʢʠʡ 

ʫʪʚʦʨʶʻ l  ʟ ʜʦʜʘʪʥʽʤ ʥʘʧʨʷʤʦʤ ʦʩʽ Ox, ʪʦʜʽ ( )00 xxkyy -=-  ï ʨʽʚʥʷʥʥʷ 

ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )000 ; yxM  ʽ ʤʘʻ ʢʫʪʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ k . 

ʈʦʟʢʨʠʻʤʦ ʜʫʞʢʠ ʫ ʨʽʚʥʷʥʥʽ ( )00 xx
m

n
yy -=- , ʦʪʨʠʤʘʻʤʦ: 

ö
÷

õ
æ
ç

å
-+=Ý-+=Ý-=- 000000 x

m

n
yx

m

n
yx

m

n
x

m

n
yyx

m

n
x

m

n
yy  

ʇʦʟʥʘʯʠʤʦ bx
m

n
y =- 00  (ʪʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʟ ʚʽʩʩʶ ʦʨʜʠʥʘʪ), ʪʦʜʽ 

ʨʽʚʥʷʥʥʷ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ  

bkxy += . 

ʊʘʢʝ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʾ ʟ ʢʫʪʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ. 

ʗʢʱʦ ʧʨʷʤʘ l  ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ( )0;0O , ʪʦ ʨʽʚʥʷʥʥʷ 

ʪʘʢʦʾ ʧʨʷʤʦʾ kxy= . 

ʈʦʟʛʣʷʥʝʤʦ ʥʘʩʪʫʧʥʠʡ ʩʧʦʩʽʙ ʟʘʜʘʥʥʷ ʧʨʷʤʦʾ. ʅʝʭʘʡ ʧʨʷʤʘ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʜʚʽ ʬʽʢʩʦʚʘʥʽ ʪʦʯʢʠ ( )111 ; yxM  ʽ ( )222 ; yxM . 

 

ʅʘʧʨʷʤʥʠʤ ʚʝʢʪʦʨʦʤ ʧʨʷʤʦʾ l  ʻ ʚʝʢʪʦʨ ( )121221 ; yyxxMMs --===
C

. 

ʊʦʜʽ ʮʶ ʧʨʷʤʫ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ ʧʨʷʤʫ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ 

( )111 ; yxM  ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʚʝʢʪʦʨʘ 21MM : 
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 ï ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʚʽ ʪʦʯʢʠ. 
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ʗʢʱʦ ʧʨʷʤʘ l  ʙʫʜʝ ʧʨʦʭʦʜʠʪʠ ʯʝʨʝʟ ʪʦʯʢʠ ( )0;aA  ʽ ( )bB ;0 , ʪʦ ʾʾ ʨʽʚʥʷʥʥʷ 

ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

 

Ý=+
-

Ý=
-

-
Ý

-

-
=

-

-

b

y

a

x

b

y

a

ax

b

y

a

ax
1

0

0

0
 

1=+Ý
b

y

a

x
 ï ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʫ ʚʽʜʨʽʟʢʘʭ ʧʦ ʦʩʷʭ. 

ʅʘʩʪʫʧʥʠʡ ʩʧʦʩʽʙ ʟʘʜʘʥʥʷ ʧʨʷʤʦʾ: ʧʨʷʤʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ 

( )000 ; yxM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʝʢʪʦʨʘ ( )BAn ;=
C

, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʥʦʨʤʘʣʴʥʠʤ 

ʚʝʢʪʦʨʦʤ ʧʨʷʤʦʾ l . 

 

ʊʦʯʢʘ ( )yxM ;  ʥʘʣʝʞʠʪʴ ʧʨʷʤʽʡ l  ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʝʢʪʦʨ MM0  

ʙʫʜʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʚʝʢʪʦʨʘ n
C

. 

( )
( )

( ) ( ) 0
;

,;

,0,

00000

00

=-+-Ý

î
î
ý

îî
ü

û

=
--=

=Ý^

yyBxxA
BAn

yyxxMM

nMMnMM

C

CC

 ï ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )000 ; yxM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʝʢʪʦʨʘ ( )BAn ;=
C

. 

ʈʦʟʢʨʠʻʤʦ ʜʫʞʢʠ ʚ ʦʪʨʠʤʘʥʦʤʫ ʨʽʚʥʷʥʥʽ: ( ) 000 =--++ ByAxByAx . 

ʇʦʟʥʘʯʠʤʦ CByAx =-- 00 . ʊʦʜʽ ʦʪʨʠʤʘʻʤʦ:  

0=++ CByAx  ï ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ. 

ʗʢʱʦ 0=++ CByAx  ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʪʦ ʢʦʦʨʜʠʥʘʪʠ ʾʾ ʥʘʧʨʷʤʥʦʛʦ 

ʚʝʢʪʦʨʘ ( )ABs ;-=
C

, ʘ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ( )BAn ;=
C

. 

 

2) ɿʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʪʘ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʋʩʽ ʦʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʣʽʥʽʾ ʻ ʨʽʚʥʷʥʥʷʤʠ ʧʝʨʰʦʛʦ ʩʪʝʧʝʥʷ 

ʚʽʜʥʦʩʥʦ ʟʤʽʥʥʠʭ x  ʽ y, ʪʦʙʪʦ ʻ ʣʽʥʽʡʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ. ʆʪʞʝ, ʨʽʚʥʷʥʥʷ ʙʫʜʴ-

ʷʢʦʾ ʧʨʷʤʦʾ, ʷʢʘ ʣʝʞʠʪʴ ʥʘ ʧʣʦʱʠʥʽ , ʻ ʣʽʥʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ ʚʽʜʥʦʩʥʦ x  ʽ y . 
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ʉʧʨʘʚʝʜʣʠʚʠʤ ʻ ʽ ʦʙʝʨʥʝʥʝ ʪʚʝʨʜʞʝʥʥʷ: ʢʦʞʥʝ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ 

0=++ CByAx  ʚʠʟʥʘʯʘʻ ʥʘ ʧʣʦʱʠʥʽ ʫ ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʧʨʷʤʫ ʣʽʥʽʶ. 

ɼʦʩʣʽʜʠʤʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʪʦʙʪʦ ʨʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ 

ʨʦʟʤʽʱʝʥʥʷ ʧʨʷʤʦʾ ʚ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Oxy ʟʘʣʝʞʥʦ ʚʽʜ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ 

CBA ,, : 

1. 0,0,0 ¸¸¸ CBA , ʪʦ ʨʽʚʥʷʥʥʷ 0=++ CByAx  ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʽʚʥʷʥʥʷ 

ʧʨʷʤʦʾ ʫ ʚʽʜʨʽʟʢʘʭ ʧʦ ʦʩʷʭ 1=

-

+

-
B

C

y

A

C

x
. ʇʨʷʤʘ ʧʝʨʝʪʠʥʘʻ ʦʩʽ 

ʢʦʦʨʜʠʥʘʪ ʫ ʪʦʯʢʘʭ ö
÷

õ
æ
ç

å
- 0;

A

C
ʽ ö

÷

õ
æ
ç

å
-

B

C
;0 . 

2. 
B

C
yCByCBA -=Ý=+Ý¸¸= 00,0,0 . ʇʨʷʤʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʦʯʢʫ ö
÷

õ
æ
ç

å
-

B

C
;0  ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ Ox. 

3. 
A

C
yCAxCBA -=Ý=+Ý¸=¸ 00,0,0 . ʇʨʷʤʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʦʯʢʫ ö
÷

õ
æ
ç

å
- 0;

A

C
 ʧʘʨʘʣʝʣʴʥʦ ʦʩʽ Oy. 

4. 00,0,0 =+Ý=¸¸ ByAxCBA . ʇʨʷʤʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ 

ʢʦʦʨʜʠʥʘʪ. 

5. 000,0 =Ý=Ý==¸ xAxCBA  ï ʨʽʚʥʷʥʥʷ ʦʩʽ Oy. 

6. 000,0 =Ý=Ý==¸ yByCAB  ï ʨʽʚʥʷʥʥʷ ʦʩʽ Ox. 

 

3) ʂʫʪ ʤʽʞ ʜʚʦʤʘ ʧʨʷʤʠʤʠ, ʫʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʨʷʤʠʭ 

ʂʫʪ ʤʽʞ ʜʚʦʤʘ ʧʨʷʤʠʤʠ ʚʠʤʽʨʶʻʪʴʩʷ ʢʫʪʦʤ ʤʽʞ ʾʭ ʥʘʧʨʷʤʥʠʤʠ 

ʚʝʢʪʦʨʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʙʨʘʚʰʠ ʥʘ ʦʜʥʽʡ ʽʟ ʧʨʷʤʠʭ 

ʥʘʧʨʷʤʥʠʡ ʚʝʢʪʦʨ, ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʨʦʪʠʣʝʞʥʫ ʩʪʦʨʦʥʫ, ʦʪʨʠʤʘʻʤʦ ʜʨʫʛʠʡ ʢʫʪ, 

ʷʢʠʡ ʜʦʧʦʚʥʶʻ ʧʝʨʰʠʡ ʜʦ 0180 . 

 
ʈʦʟʛʣʷʥʝʤʦ ʫʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʜʚʦʭ ʧʨʷʤʠʭ: 

ʘ) ʗʢʱʦ 1l  ʽ 2l  ʟʘʜʘʥʽ ʢʘʥʦʥʽʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ  
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ʘ j ï ʢʫʪ ʤʽʞ ʮʠʤʠ ʧʨʷʤʠʤʠ, ʪʦ  

2
2

2
2

2
1

2
1

2121

21

21

||||

,
cos

nmnm

nnmm

ss

ss

+Ö+

+
=

Ö
= CC

CC

j . 

ʗʢʱʦ 1l  ʽ 2l  ï ʧʘʨʘʣʝʣʴʥʽ, ʪʦ 1s
C

 ʽ 2s
C

 ï ʢʦʣʽʥʝʘʨʥʽ, ʘ ʟʥʘʯʠʪʴ ʾʭ ʢʦʦʨʜʠʥʘʪʠ 

ʧʨʦʧʦʨʮʽʡʥʽ: 

2

1

2

1

n

n

m

m
=  ï ʫʤʦʚʘ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʧʨʷʤʠʭ. 

ʗʢʱʦ 21 ll ^ , ʪʦ 21 ss
CC
^ , ʘ ʟʥʘʯʠʪʴ 0, 21 =ss

CC
, ʪʦʙʪʦ 

02121 =+ nnmm  ï ʫʤʦʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʜʚʦʭ ʧʨʷʤʠʭ. 

ʙ) ʗʢʱʦ 1l  ʽ 2l  ʟʘʜʘʥʽ ʟʘʛʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ 

0: 1111 =++ CyBxAl ,  0: 2222 =++ CyBxAl , 

ʪʦʜʽ ʥʦʨʤʘʣʴʥʽ ʚʝʢʪʦʨʠ ʧʨʷʤʠʭ ),( 111 BAn
C

 ʪʘ ),( 222 BAn
C

  ̔

2
2

2
2

2
1

2
1

2121

21

21

||||

,
cos
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BBAA

nn
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+
=

Ö
= CC
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j . 

 
ʋʤʦʚʘ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʧʨʷʤʠʭ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʧʠʰʝʪʴʩʷ ʪʘʢ 

2

1

2

1

B

B

A

A
= , 

ʘ ʫʤʦʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ 

02121 =+ BBAA . 

ʚ) ʗʢʱʦ 1l  ʽ 2l  ʟʘʜʘʥʽ ʨʽʚʥʷʥʥʷʤʠ ʟ ʢʫʪʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

111 : bxkyl += ,  222 : bxkyl += , 

ʪʦ 11 tga=k , 22 tga=k  ï ʢʫʪʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ. 
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ʊʦʜʽ 
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tgtg
)tg(tg
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=-=Ý-= . ʆʪʞʝ 

21
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1
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-
=j . 

0tg0|| 21 =Ú=Ú jjll , ʪʦʤʫ ʫʤʦʚʘ ʧʘʨʘʣʝʣʴʥʦʩʪʽ: 

1212 0 kkkk =Ú=- . 

j
p

j tg
2

21 Ú=Úl̂l  ï ʥʝ ʽʩʥʫʻ, ʪʦʙʪʦ 01 21 =+ kk , ʦʪʞʝ ʫʤʦʚʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʨʷʤʠʭ 

1
2

1

k
k -= . 

 

4) ɺʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʾ 
 

ʅʝʭʘʡ ʟʘʜʘʥʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ l : 0=++ CByAx  ʽ ʪʦʯʢʫ ( )000 ; yxM . 

ɺʽʜʩʪʘʥʴ d  ʚʽʜ ʪʦʯʢʠ 0M  ʜʦ ʧʨʷʤʦʾ l  ʜʦʨʽʚʥʶʻ ʤʦʜʫʣʶ ʧʨʦʝʢʮʽʾ ʚʝʢʪʦʨʘ 

01MM , ʜʝ ( )111 ; yxM  ï ʪʦʯʢʘ ʧʨʷʤʦʾ l, ʥʘ ʥʘʧʨʷʤ ʚʝʢʪʦʨʘ ʥʦʨʤʘʣʽ ( )BAn ;
C

 ʜʦ l . 
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ʇʨʠʢʣʘʜ 7.1. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )1;8-  

ʧʘʨʘʣʝʣʴʥʦ ʧʨʷʤʽʡ 072 =+-yx . 

ʈʦʟʚôʷʟʦʢ: 

ʈʦʟʚôʷʞʝʤʦ ʜʘʥʫ ʟʘʜʘʯʫ ʜʝʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ. 

1) ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʫ ʚʠʛʣʷʜʽ 72 += xy . ʆʩʢʽʣʴʢʠ ʟʘʜʘʥʘ ʧʨʷʤʘ ʽ 

ʰʫʢʘʥʘ ʧʘʨʘʣʝʣʴʥʽ, ʪʦ ʾʭ  ʢʫʪʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʽ 2=k . ʊʦ ʨʽʚʥʷʥʥʷ ʰʫʢʘʥʦʾ 

l  

),( BAn
C

 

),( 111 yxM  

d  

),( 000 yxM  
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ʧʨʷʤʦʾ ʤʦʞʥʘ ʟʥʘʡʪʠ, ʷʢ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )1;8- , ʟ 

ʢʫʪʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 2=k  ( )( )00 xxkyy -=- : 

( ) 01721621821 =+-Ý+=-Ý+=- yxxyxy . 

2) ɿʘʜʘʥʘ ʧʨʷʤʘ ʤʘʻ ʥʦʨʤʘʣʴʥʠʡ ʚʝʢʪʦʨ ( )1;2-=n . ʐʫʢʘʥʘ ʧʨʷʤʘ ʤʘʻ 

ʪʘʢʠʡ ʞʝ ʥʦʨʤʘʣʴʥʠʡ ʚʝʢʪʦʨ, ʷʢ ʽ ʟʘʜʘʥʘ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʧʘʨʘʣʝʣʴʥʽ. ʆʪʞʝ, 

ʨʽʚʥʷʥʥʷ ʰʫʢʘʥʦʾ ʧʨʷʤʦʾ ʤʦʞʥʘ ʟʥʘʡʪʠ, ʷʢ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʪʦʯʢʫ ( )1;8-  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʝʢʪʦʨʘ ( )1;2-=n  

( ) ( )( )000 =-+- yyBxxA : 

( ) ( ) 017201182 =+-Ý=--+ yxyx . 

3) ʅʘʧʨʷʤʥʠʡ ʚʝʢʪʦʨ ʟʘʜʘʥʦʾ ʧʨʷʤʦʾ 072 =+-yx  ( )2;1=s . ʐʫʢʘʥʘ ʽ 

ʟʘʜʘʥʘ ʧʨʷʤʽ ʧʘʨʘʣʝʣʴʥʽ, ʪʦʤʫ ( )2;1=s  ʻ ʥʘʧʨʷʤʥʠʤ ʚʝʢʪʦʨʦʤ ʽ ʰʫʢʘʥʦʾ ʧʨʷʤʦʾ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʰʫʢʘʥʦʾ ʧʨʷʤʦʾ ö
÷

õ
æ
ç

å -
=

-

n

yy

m

xx 00 : 

01721162
2

1

1

8
=+-Ý-=+Ý

-
=

+
yxyx

yx
. 

 

ʇʨʠʢʣʘʜ 7.2. ɿʥʘʡʪʠ ʧʣʦʱʫ ʢʚʘʜʨʘʪʘ, ʜʚʽ ʩʪʦʨʦʥʠ ʷʢʦʛʦ ʣʝʞʘʪʴ ʥʘ 

ʧʨʷʤʠʭ 01034 =-- yx  ʽ 01568 =+- yx . 

ʈʦʟʚôʷʟʦʢ: 

 

ɿʘʜʘʥʽ ʧʨʷʤʽ ʧʘʨʘʣʝʣʴʥʽ, ʪʦʤʫ ʱʦ 
6

3

8

4
=  ( ʫʤʦʚʘ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʧʨʷʤʠʭ, 

ʷʢʽ ʟʘʜʘʥʽ ʟʘʛʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ). ʆʪʞʝ, ʜʦʚʞʠʥʘ ʩʪʦʨʦʥʠ ʢʚʘʜʨʘʪʘ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ ʚʽʜʩʪʘʥʽ ʤʽʞ ʮʠʤʠ ʧʨʷʤʠʤʠ. ɿʥʘʡʜʝʤʦ ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ 

( )000 ; yxM , ʱʦ ʥʘʣʝʞʠʪʴ ʧʨʷʤʽʡ 01034 =-- yx : ʅʝʭʘʡ ʢʦʦʨʜʠʥʘʪʘ 10=x . ʊʦʜʽ, 

ʧʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ 10=x  ʫ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʟʥʘʡʜʝʤʦ ʢʦʦʨʜʠʥʘʪʫ 20 -=y . 

ʆʪʞʝ, ( )2;10 -M . ɿʥʘʡʜʝʤʦ ʚʽʜʩʪʘʥʴ ʚʽʜ 0M ʜʦ ʧʨʷʤʦʾ 01568 =+- yx . 
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ʃʝʢʮʽʷ ˉ8. 

ʊʝʤʘ: ʇʣʦʱʠʥʘ ʫ ʧʨʦʩʪʦʨʽ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ɺʩʪʫʧ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ (ʧʨʦʜʦʚʞʝʥʥʷ). 

2. ʇʣʦʱʠʥʘ ʫ ʧʨʦʩʪʦʨʽ: 

1) ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʪʘ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ; 

2) ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ; ʨʽʚʥʷʥʥʷ 

ʧʣʦʱʠʥʠ ʫ ʚʽʜʨʽʟʢʘʭ ʧʦ ʦʩʷʭ; 

3) ʢʫʪ ʤʽʞ ʜʚʦʤʘ ʧʣʦʱʠʥʘʤʠ, ʫʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʣʦʱʠʥ; 

4) ʚʽʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʜʦ ʧʣʦʱʠʥʠ. 

 

6. ɺʩʪʫʧ ʜʦ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ (ʧʨʦʜʦʚʞʝʥʥʷ) 
 

ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʫ ʧʦʚʝʨʭʥʶ ʫ ʟʚʠʯʘʡʥʦʤʫ (3-ʚʠʤʽʨʥʦʤʫ) ʧʨʦʩʪʦʨʽ. 

ʆʟʥʘʯʝʥʥʷ 7.1. ʈʽʚʥʷʥʥʷ  

 0),,( =zyxF  (1) 

ʟʘʜʘʻ ʧʦʚʝʨʭʥʶ ʚ ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ, ʷʢʱʦ: 

3) ʢʦʦʨʜʠʥʘʪʠ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʧʦʚʝʨʭʥʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʮʝ ʨʽʚʥʷʥʥʷ; 

4) ʙʫʜʴ-ʷʢʘ ʪʨʽʡʢʘ ʯʠʩʝʣ x , y  ʽ z, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ, ʻ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʜʝʷʢʦʾ ʪʦʯʢʠ ʧʦʚʝʨʭʥʽ. 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ: ʪʦʯʢʘ ʥʘʣʝʞʠʪʴ ʧʦʚʝʨʭʥʽ ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʾʾ 

ʢʦʦʨʜʠʥʘʪʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ ʧʦʚʝʨʭʥʽ. 

ʗʢʱʦ ʧʦʚʝʨʭʥʷ ʟʘʜʘʥʘ ʨʽʚʥʷʥʥʷʤ (1), ʪʦ ʢʘʞʫʪʴ, ʱʦ ʚʦʥʘ ʚʠʟʥʘʯʝʥʘ 

(ʟʘʜʘʥʘ) ʥʝʷʚʥʦ, ʘ ʷʢʱʦ ʨʽʚʥʷʥʥʷ ʧʦʚʝʨʭʥʽ ʟʘʧʠʩʘʥʝ ʫ ʚʠʛʣʷʜʽ  

 ),( yxfz= , (2) 

ʪʦ ʢʘʞʫʪʴ, ʱʦ ʧʦʚʝʨʭʥʷ ʟʘʜʘʥʘ ʷʚʥʦ. 

ʅʘʧʨʠʢʣʘʜ, ʩʬʝʨʫ ʟ ʮʝʥʪʨʦʤ ʫ ʪʦʯʮʽ O  ʨʘʜʽʫʩʘ R ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ, ʷʢ 

ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ, ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʪʦʯʢʠ O  ʥʘ ʚʽʜʩʪʘʥʴ R. ʆʪʞʝ, ʜʣʷ 

ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ M, ʱʦ ʣʝʞʠʪʴ ʥʘ ʩʬʝʨʽ, ROM =|| . ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʷʢʱʦ ʪʦʯʢʘ 

M¡ ʥʝ ʣʝʞʠʪʴ ʥʘ ʩʬʝʨʽ, ʪʦ RMO ¡̧|| . 

 
ɿʥʘʡʜʝʤʦ ʨʽʚʥʷʥʥʷ ʩʬʝʨʠ. ʅʝʭʘʡ ʪʦʯʢʘ ʢʦʣʘ M  ʤʘʻ ʢʦʦʨʜʠʥʘʪʠ ),,( zyx , 

ʪʦʜʽ  

O  

x 

y 

z 

),,( zyxM  
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ʆʟʥʘʯʝʥʥʷ 7.2. ʇʘʨʘʤʝʪʨʠʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʧʦʚʝʨʭʥʽ s ʫ ʜʝʢʘʨʪʦʚʽʡ 

ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʥʘʟʠʚʘʶʪʴ ʨʽʚʥʦʩʪʽ 

 
îí

î
ì

ë

=
=
=

),,(
),,(
),,(

vuzz
vuyy
vuxx

 (3) 

ʜʝ ʬʫʥʢʮʽʾ ),( vux , ),( vuy  ʪʘ ),( vuz  ʤʘʶʪʴ ʥʝʧʦʨʦʞʥʶ ʩʧʽʣʴʥʫ ʦʙʣʘʩʪʴ 

ʚʠʟʥʘʯʝʥʥʷ D  ʽ ʢʦʞʥʽʡ ʧʘʨʽ ʯʠʩʝʣ Dyx Í),(  ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʢʘ 

sÍ)),(),,(),,(( vuzvuyvuxM  ʪʘ ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ sÍ),,( zyxM  ʟʥʘʡʜʝʪʴʩʷ ʪʘʢʘ 

ʧʘʨʘ ʯʠʩʝʣ Dyx Í),( , ʱʦ ʯʠʩʣʘ ),( vux , ),( vuy  ʪʘ ),( vuz  ʙʫʜʫʪʴ ʢʦʦʨʜʠʥʘʪʘʤʠ 

ʪʦʯʢʠ M. ʇʦʚʝʨʭʥʶ s ʧʨʠ ʮʴʦʤʫ ʥʘʟʠʚʘʶʪʴ ʟʘʜʘʥʦʶ ʧʘʨʘʤʝʪʨʠʯʥʦ. 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʝʢʪʦʨʥʦʤʫ ʚʠʛʣʷʜʽ: 

),( vurr
CC
= , ʘʙʦ kvuzjvuyivuxr

CCCC
),(),(),( ++= , ʘʙʦ )),(),,(),,(( vuzvuyvuxr =

C
. 

ʅʘʧʨʠʢʣʘʜ, ʧʘʨʘʤʝʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʩʬʝʨʠ ʤʘʻ ʚʠʛʣʷʜ: 

îí

î
ì

ë

=
=
=

.cos
,sinsin
,sincos

q
qj
qj

Rz
Ry
Rx

 

 

ʃʽʥʽʶ ʫ ʧʨʦʩʪʦʨʽ ʧʨʠʨʦʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʝʨʝʨʽʟ ʜʚʦʭ ʧʦʚʝʨʭʦʥʴ, ʪʦʙʪʦ 

ʷʢ ʛʝʦʤʝʪʨʠʯʥʝ ʤʽʩʮʝ ʪʦʯʦʢ, ʱʦ ʣʝʞʘʪʴ ʦʜʥʦʯʘʩʥʦ ʥʘ ʜʚʦʭ ʧʦʚʝʨʭʥʷʭ. 

ʆʟʥʘʯʝʥʥʷ 7.3. ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ  

 
í
ì
ë

=
=

,0),,(
,0),,(

2

1

zyxF
zyxF

 (4) 

ʜʝ 0),,(1 =zyxF  ʪʘ 0),,(2 =zyxF  ʨʽʚʥʷʥʥʷ ʜʚʦʭ ʧʦʚʝʨʭʦʥʴ, ʟʘʜʘʻ ʣʽʥʽʶ L  ʚ 

ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ, ʷʢʱʦ: 

1) ʢʦʦʨʜʠʥʘʪʠ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʣʽʥʽʾ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʦʙʠʜʚʘ ʨʽʚʥʷʥʥʷ 

ʦʜʥʦʯʘʩʥʦ; 

2) ʙʫʜʴ-ʷʢʘ ʪʨʽʡʢʘ ʯʠʩʝʣ x , y  ʽ z, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ, ʻ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʜʝʷʢʦʾ ʪʦʯʢʠ ʣʽʥʽʾ. 

ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʘ 

í
ì
ë

=+-+

=++

,1)1(

,1
222

222

zyx

zyx
 

ʚʠʟʥʘʯʘʻ ʢʦʣʦ (ʷʢ ʧʝʨʝʪʠʥ ʜʚʦʭ ʩʬʝʨ). 
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ʆʟʥʘʯʝʥʥʷ 7.4. ʅʝʭʘʡ ʟʘʜʘʥʦ ʨʽʚʥʦʩʪʽ 

 
îí

î
ì

ë

=
=
=

),(
),(
),(

tzz
tyy
txx

 (5) 

ʜʝ ʬʫʥʢʮʽʾ )(tx , )(ty  ʪʘ )(tz  ʤʘʶʪʴ ʥʝʧʦʨʦʞʥʶ ʩʧʽʣʴʥʫ ʦʙʣʘʩʪʴ ʚʠʟʥʘʯʝʥʥʷ T. ɯ 

ʥʝʭʘʡ ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ TtÍ  ʚʽʜʧʦʚʽʜʘʻ ʪʦʯʢʘ ))(),(( tytxM  ʜʝʷʢʦʾ ʢʨʠʚʦʾ L, ʘ 

ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ LzyxM Í),,(  ʟʥʘʡʜʝʪʴʩʷ ʪʘʢʝ TtÍ , ʱʦ )(tx , )(ty  ʽ )(tz  ʻ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʪʦʯʢʠ M. ʊʦʜʽ ʨʽʚʥʦʩʪʽ (5) ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʤʝʪʨʠʯʥʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ ʢʨʠʚʦʾ L, ʟʤʽʥʥʫ t  ʥʘʟʠʚʘʶʪʴ ʧʘʨʘʤʝʪʨʦʤ ʮʠʭ ʨʽʚʥʷʥʴ, ʘ ʢʨʠʚʫ 

ʥʘʟʠʚʘʶʪʴ ʟʘʜʘʥʦʶ ʧʘʨʘʤʝʪʨʠʯʥʦ. 

ʇʘʨʘʤʝʪʨʠʯʥʽ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʝʢʪʦʨʥʦʤʫ ʚʠʛʣʷʜʽ: 

)(trr
CC
= , ʘʙʦ ktzjtyitxr

CCCC
)()()( ++= , ʘʙʦ ))(),(),(( tztytxr =

C
. 

 

7. ʇʣʦʱʠʥʘ ʫ ʧʨʦʩʪʦʨʽ 
 

1) ɿʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʪʘ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʅʝʭʘʡ ʫ ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ Oxyz ʧʣʦʱʠʥʘ a 

ʟʘʜʘʥʘ ʪʦʯʢʦʶ ),,( 0000 zyxM  ʽ ʥʝʥʫʣʴʦʚʠʤ ʚʝʢʪʦʨʦʤ ),,( CBAn
C

, 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʦ ʧʣʦʱʠʥʠ a. ɺʝʢʪʦʨ n
C

 ʥʘʟʠʚʘʶʪʴ ʥʦʨʤʘʣʴʥʠʤ ʚʝʢʪʦʨʦʤ 

ʧʣʦʱʠʥʠ a. 

 
ʊʦʯʢʘ ( )zyxM ,,  ʥʘʣʝʞʠʪʴ ʧʣʦʱʠʥʽ a ʪʦʜʽ ʽ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʚʝʢʪʦʨ 

MM0  ʙʫʜʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʡ ʜʦ ʚʝʢʪʦʨʘ n
C

. 

n
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ý
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zzyyxxMM

nMMnMM
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CC

 

ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )0000 ,, zyxM  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ 

ʜʦ ʚʝʢʪʦʨʘ ( )CBAn ,,=
C

. ʈʦʟʢʨʠʻʤʦ ʜʫʞʢʠ ʚ ʦʪʨʠʤʘʥʦʤʫ ʨʽʚʥʷʥʥʽ: 

( ) 0000 =---+++ CzByAxCzByAx . ʇʦʟʥʘʯʠʤʦ DCzByAx =--- 000 . ʊʦʜʽ 

ʦʪʨʠʤʘʻʤʦ:  

0=+++ DCzByAx  ï ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ. 

ʗʢʱʦ 0=+++ DCzByAx  ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʪʦ ʢʦʦʨʜʠʥʘʪʠ ʾʾ 

ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ( )CBAn ,,=
C

. 

ɼʦʩʣʽʜʠʤʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ: 

1. ʗʢʱʦ 0=D , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 0=++ CzByAx . ʊʦʯʢʘ ( )0;0;0O  ʟʘʜʦʚʦʣʴʥʷʻ ʜʘʥʝ ʨʽʚʥʷʥʥʷ, 

ʦʪʞʝ ʧʣʦʱʠʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. 

2. ʗʢʱʦ 0=A , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 0=++ DCzBy . ʂʦʦʨʜʠʥʘʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ʪʘʢʦʾ 

ʧʣʦʱʠʥʠ ( )CBn ;;0
C

, ʦʪʞʝ ʧʣʦʱʠʥʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʦʩʽ Ox. 

3. ʗʢʱʦ 0=B , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 0=++ DCzAx . ʂʦʦʨʜʠʥʘʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ʪʘʢʦʾ 

ʧʣʦʱʠʥʠ ( )CAn ;0;
C

, ʦʪʞʝ ʧʣʦʱʠʥʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʦʩʽ Oy. 

4. ʗʢʱʦ 0=C , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 0=++ DByAx . ʂʦʦʨʜʠʥʘʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ ʪʘʢʦʾ 

ʧʣʦʱʠʥʠ ( )0;;BAn
C

, ʦʪʞʝ ʧʣʦʱʠʥʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʦʩʽ Oz. 

5. ʗʢʱʦ 0==BA , ʘ 0,0 ¸¸ DC , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ
C

D
zDCz -=Ý=+ 0  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ 

ʧʣʦʱʠʥʠ xOy. 

6. ʗʢʱʦ 0==CB , ʘ 0,0 ¸¸ DA , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ
A

D
xDAx -=Ý=+ 0  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ 

ʧʣʦʱʠʥʠ yOz. 

7. ʗʢʱʦ 0==CA , ʘ 0,0 ¸¸ DB , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ
B

D
yDBy -=Ý=+ 0  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʧʘʨʘʣʝʣʴʥʦʾ ʜʦ 

ʧʣʦʱʠʥʠ xOz. 

8. ʗʢʱʦ 0==DA , ʘ 0,0 ¸¸ CB , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 0=+CzBy  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ Ox. 

ɼʽʡʩʥʦ, ʷʢʱʦ 0=A , ʪʦ ʧʣʦʱʠʥʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʦʩʽ Ox. ʗʢʱʦ 0=D , ʪʦ 

ʧʣʦʱʠʥʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. ʆʪʞʝ, 0=+CzBy  

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ Ox. 
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9. ʗʢʱʦ 0==DB , ʘ 0,0 ¸¸ CA , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 0=+CzAx  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ Oy. 

10. ʗʢʱʦ 0==DC , ʘ 0,0 ¸¸ BA , ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 0=+ByAx  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ Oz. 

11. ʗʢʱʦ 0=== DBA , ʘ 0̧C  ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 00 =Ý= zCz  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ xOy. 

12. ʗʢʱʦ 0=== DCA , ʘ 0̧B  ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 00 =Ý= yBy  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ xOz. 

13. ʗʢʱʦ 0=== DCB , ʘ 0̧A  ʪʦ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʚʘʻ 

ʚʠʛʣʷʜʫ 00 =Ý= xAx  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ yOz. 

 

ʇʨʠʢʣʘʜ 8.1. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ 

( )3;2;1M  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʝʢʪʦʨʫ ( )3;3;1--n
C

. 

ʈʦʟʚôʷʟʦʢ: 

ʈʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ( )0000 ,, zyxM  

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʚʝʢʪʦʨʘ ( )CBAn ,,=
C

: ( ) ( ) 0)( 000 =-+-+- zzCyyBxxA . 

ɼʣʷ ʚʠʧʘʜʢʫ, ʦʧʠʩʘʥʦʛʦ ʚ ʫʤʦʚʽ ʟʘʜʘʯʽ: ( ) ( ) Ý=-+---- 0)3(32311 zyx  

02330233093631 =+-+Ý=-+--Ý=-++-+-Ý zyxzyxzyx . 

2) ʈʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ. ʈʽʚʥʷʥʥʷ 

ʧʣʦʱʠʥʠ ʫ ʚʽʜʨʽʟʢʘʭ ʧʦ ʦʩʷʭ 

ʅʝʭʘʡ ʥʘ ʧʣʦʱʠʥʽ a ʟʘʜʘʥʦ ʪʨʠ ʪʦʯʢʠ ( )1111 ;; zyxM , ( )2222 ;; zyxM , 

( )3333 ;; zyxM , ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʥʘ ʦʜʥʽʡ ʧʨʷʤʽʡ. ʎʽ ʪʦʯʢʠ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʘʶʪʴ 

ʧʣʦʱʠʥʫ. ɿʥʘʡʜʝʤʦ ʾʾ ʨʽʚʥʷʥʥʷ.  

 
ɺʽʟʴʤʝʤʦ ʥʘ ʧʣʦʱʠʥʽ ʜʦʚʽʣʴʥʫ ʪʦʯʢʫ ( )zyxM ;;  ʽ ʧʦʙʫʜʫʻʤʦ ʚʝʢʪʦʨʠ 

( )1111 ;; zzyyxxMM --- , ( )12121221 ;; zzyyxxMM ---  ʽ 

( )13131331 ;; zzyyxxMM --- . ʎʽ ʚʝʢʪʦʨʠ ʢʦʤʧʣʘʥʘʨʥʽ, ʘ ʦʪʞʝ ʾʭ ʤʽʰʘʥʠʡ 

ʜʦʙʫʪʦʢ ʨʽʚʥʠʡ ʥʫʣʶ: 

00

131313

121212

111

31211 =

---

---

---

Ý=

zzyyxx

zzyyxx

zzyyxx

MMMMMM  ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, 

ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʢʨʝʤʠʡ ʚʠʧʘʜʦʢ. ʅʝʭʘʡ ʧʣʦʱʠʥʘ ʧʝʨʝʪʠʥʘʻ ʢʦʦʨʜʠʥʘʪʥʽ ʦʩʽ 

ʫ ʪʦʯʢʘʭ ( )0;0;a , ( )0;;0 b  ʽ ( )c;0;0 , 0,0,0 ¸¸¸ cba .  

1M  

a 

M  

2M  

3M  
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ʊʦʜʽ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ: 

Ý=-++Ý=
-
-

---

Ý=
---
---

---

00
0

0

00

0
0000
0000

00

abczabyacxbc
ca

ba

zyax

ca
ba

zyax
. 

abczabyacxbc =++Ý . ʈʦʟʜʽʣʠʤʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʥʘ 

abc. ʆʪʨʠʤʘʻʤʦ 1=++
c

z

b

y

a

x
 ï ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ ʫ ʚʽʜʨʽʟʢʘʭ ʧʦ ʦʩʷʭ. 

ʇʨʠʢʣʘʜ 8.2. ʅʘʧʠʩʘʪʠ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʦʯʢʠ ( )3;2;11M , ( )2;0;12 -M , ( )0;1;23 -M . 

ʈʦʟʚôʷʟʦʢ: 

ɺʠʢʦʨʠʩʪʘʻʤʦ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ ʪʦʯʢʠ 

0

131313

121212

111

=

---

---

---

zzyyxx

zzyyxx

zzyyxx

. 

( ) ( ) ( ) 03423150
313
122

321

0
302112
322011

321

=-----Ý=
---
---

---

Ý=
----
----

---

zyx

zyxzyx

 

01343501246355 =+--Ý=+-+--Ý zyxzyx . 

3) ʂʫʪ ʤʽʞ ʜʚʦʤʘ ʧʣʦʱʠʥʘʤʠ, ʫʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʣʦʱʠʥ 
 

ʅʝʭʘʡ ʟʘʜʘʥʦ ʜʚʽ ʧʣʦʱʠʥʠ 0: 11111 =+++ DzCyxAa  ʽ 

0: 22222 =+++ DzCyBxAa . ɼʚʦʛʨʘʥʥʠʡ ʢʫʪ ʤʽʞ ʧʣʦʱʠʥʘʤʠ ʚʠʤʽʨʶʻʪʴʩʷ 

ʣʽʥʽʡʥʠʤ ʢʫʪʦʤ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ ʢʫʪʫ ʤʽʞ ʥʦʨʤʘʣʴʥʠʤʠ ʚʝʢʪʦʨʘʤʠ 

( )1111 ;; CBAn =
C

 ʽ ( )2222 ;; CBAn =
C

 ʮʠʭ ʧʣʦʱʠʥ. 
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ʆʪʞʝ, 
2

2
2

2
2

2
2

1
2

1
2

1

212121

21

21cos
CBACBA

CCBBAA

nn

nn

++Ö++

++
=

Ö

Ö
= CC

CC
j  

ʗʢʱʦ ʧʣʦʱʠʥʠ 1a  ʽ2a  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ, ʪʦ 021 =Önn
CC

, ʪʦʙʪʦ 

0212121 =++ CCBBAA  ï ʫʤʦʚʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʜʚʦʭ ʧʣʦʱʠʥ. 

ʗʢʱʦ ʧʣʦʱʠʥʠ 1a  ʽ2a  ʧʘʨʘʣʝʣʴʥʽ, ʪʦ 21 ||nn
CC

, ʪʦʙʪʦ 
2

1

2

1

2

1

C

C

B

B

A

A
==  - ʫʤʦʚʘ 

ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʜʚʦʭ ʧʣʦɦʠʥ. 

ʇʨʠʢʣʘʜ 8.3. ɿʥʘʡʪʠ ʢʫʪ ʤʽʞ ʧʣʦʱʠʥʘʤʠ 0342 =-+- zyx  ʽ 

0542 =+-+ zyx . 

ʈʦʟʚôʷʟʦʢ: 

ɺʠʟʥʘʯʠʤʦ ʢʦʦʨʜʠʥʘʪʠ ʥʦʨʤʘʣʴʥʠʭ ʚʝʢʪʦʨʽʚ ʜʣʷ ʟʘʜʘʥʠʭ ʧʣʦʱʠʥ: 

( )4;2;11 -=n
C

; ( )1;4;22 -=n
C

, 

( ) ( )
21

10

11641641

144221
cos

21

21 -
=

++Ö++

-Ö+Ö-+Ö
=

Ö

Ö
=

nn

nn
CC

CC
j , ö

÷

õ
æ
ç

å
-=

21

10
cosarj . 

 

4) ɺ̔ ʜʩʪʘʥʴ ʚʽʜ ʪʦʯʢʠ ʜʦ ʧʣʦʱʠʥʠ 
 

ʗʢʱʦ ʚʽʜʦʤʝ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ 0: =+++ DCzByAxa  ʽ ʢʦʦʨʜʠʥʘʪʠ 

ʪʦʯʢʠ ( )0000 ;; zyxM , ʱʦ ʥʝ ʣʝʞʠʪʴ ʚ ʮʽʡ ʧʣʦʱʠʥʽ, ʪʦ ʚʽʜʩʪʘʥʴ d  ʚʽʜ ʪʦʯʢʠ 0M  

ʜʦ ʧʣʦʱʠʥʠ a ʟʘ ʬʦʨʤʫʣʦʶ: 

 

n
C

 

0M  

a 

1M  0M¡ 

1n
C

 

2n
C

 

j j 

2a  

1a  
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( ) ( ) ( )
=

++

-+-+-
=

Ö
==

222

10101001

01
CBA

CzzByyAxx

n

nMM
MMʧʨd n C

C

C  

( )
=

---=
=+++

==
++

---+++
=

111

1111

222

111000 0
CzByAxD
DCzByAx

CBA

CzByAxCzByAx
 

222

000

222

000

CBA

DCzByAx
d

CBA

DCzByAx

++

+++
=Ý

++

+++
= . 

ʇʨʠʢʣʘʜ 8.3. ɿʥʘʡʪʠ ʚʠʩʦʪʫ AH  ʧʽʨʘʤʽʜʠ, ʟʘʜʘʥʦʾ ʩʚʦʾʤʠ ʚʝʨʰʠʥʘʤʠ 

( )1;2;1 --A , ( )2;0;1B , ( )1;1;0 -C , ( )1;0;2 -D . 

ʈʦʟʚôʷʟʦʢ: 

 
ɿʥʘʡʜʝʤʦ ʨʽʚʥʷʥʥʷ ʧʣʦʱʠʥʠ, ʷʢʽʡ ʥʘʣʝʞʘʪʴ ʪʦʯʢʠ DCB ,, . 

( )( ) ( )( ) Ý=+---Ý=--+---Ý=
-
--

---

05630126330
301
311

201

zyxzyx

zyx

 

0563 =-++Ý zyx . 

ɺʠʩʦʪʘ AH  ʨʽʚʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʪʦʯʢʠ Aʜʦ ʧʣʦʱʠʥʠ BCD. 

( ) ( )
46

3

1369

5112613
=

++

--Ö+Ö+-Ö
==dAH . 

d  
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B  

C  

D  

H  
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ʃʝʢʮʽʷ ˉ9. 

ʊʝʤʘ: ʇʨʷʤʘ ʫ ʧʨʦʩʪʦʨʽ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ʈʽʟʥʽ ʚʠʜʠ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʚ ʧʨʦʩʪʦʨʽ. 

2. ʂʫʪ ʤʽʞ ʜʚʦʤʘ ʧʨʷʤʠʤʠ. ʋʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ 

ʧʨʷʤʠʭ. 

3. ʂʫʪ ʤʽʞ ʧʨʷʤʦʶ ʽ ʧʣʦʱʠʥʦʶ. ʋʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ. 

 

8. ʈʽʟʥʽ ʚʠʜʠ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʚ ʧʨʦʩʪʦʨʽ 
 

ʅʝʭʘʡ ʚ ʧʨʦʩʪʦʨʽ ʚ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʦ ʧʨʷʤʫ, ʷʢʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʦʯʢʫ ),,( 0000 zyxM  ʧʘʨʘʣʝʣʴʥʦ ʜʦ ʥʝʥʫʣʴʦʚʦʛʦ ʚʝʢʪʦʨʘ 

);;( pnms
C

. 

 
ʅʝʭʘʡ ),,( zyxM  ï ʜʦʚʽʣʴʥʘ ʪʦʯʢʘ ʧʨʷʤʦʾ. ʇʦʟʥʘʯʠʤʦ ( )0000 ;; zyxr

C
, 

( )zyxr ;;
C

 ï ʨʘʜʽʫʩ-ʚʝʢʪʦʨʠ ʪʦʯʦʢ ),,( 0000 zyxM  ʽ ),,( zyxM  ʚʽʜʧʦʚʽʜʥʦ. ʊʦʜʽ 

strr
CCC
Ö+=0 , 

ʜʝ t  ï ʧʘʨʘʤʝʪʨ. ɸʙʦ ʫ ʨʦʟʛʦʨʥʫʪʦʤʫ ʚʠʛʣʷʜʽ );;();;( 000 pnmtzyxr Ö+=
C

. 

ʆʩʪʘʪʦʯʥʦ 

( )ptzntymtxr +++= 000 ;;
C

. 

ʈʽʚʥʷʥʥʷ strr
CCC
Ö+=0 ʥʘʟʠʚʘʶʪʴ ʚʝʢʪʦʨʥʦ-ʧʘʨʘʤʝʪʨʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʾ. 

ʇʨʠʨʽʚʥʷʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʢʦʦʨʜʠʥʘʪʠ ʚʝʢʪʦʨʽʚ ʫ ʣʽʚʽʡ ʽ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ 

ʦʩʪʘʥʥʴʦʾ ʨʽʚʥʦʩʪʽ, ʦʪʨʠʤʘʻʤʦ: 

îí

î
ì

ë

+=
+=
+=

ptzz
ntyy
mtxx

0

0

0
,
,
 ï ʧʘʨʘʤʝʪʨʠʯʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ. 

ɺʠʨʘʟʠʤʦ ʧʘʨʘʤʝʪʨ t  ʟ ʢʦʞʥʦʾ ʽʟ ʨʽʚʥʦʩʪʝʡ  

î
î
î

í

îî
î

ì

ë

-
=

-
=

-
=

.

,

,

0

0

0

p

zz
t

n

yy
t

m

xx
t

 

ʃʽʚ̔ ʯʘʩʪʠʥʠ ʨʽʚʥʦʩʪʝʡ ʦʜʥʘʢʦʚʽ, ʦʪʞʝ ʽ ʧʨʘʚʽ ʪʝʞ ʦʜʥʘʢʦʚʽ. ʆʪʨʠʤʘʻʤʦ: 

O  

x 

y 

z 

l  

),,( zyxM  
),,( 0000 zyxM  

),,( pnms
C

 

0r
C

 r
C
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p

zz

n

yy

m

xx 000 -
=

-
=

-
 - ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʚ ʧʨʦʩʪʦʨʽ. 

 

ʅʝʭʘʡ ʧʨʷʤʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʚʽ ʬʽʢʩʦʚʘʥʽ ʪʦʯʢʠ ʧʨʦʩʪʦʨʫ ( )1111 ;; zyxM  ʽ 

( )2222 ;; zyxM . ʊʦʜʽ  

12

1

12

1

12

1

zz

zz

yy

yy

xx

xx

-

-
=

-

-
=

-

-
 ï ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʜʚʽ 

ʪʦʯʢʠ. 

ɿʘʫʚʘʞʝʥʥʷ. ʋ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʨʽʚʥʷʥʥʷʭ ʦʜʥʘ ʘʙʦ ʜʚʽ ʢʦʦʨʜʠʥʘʪʠ 

ʥʘʧʨʷʤʥʦʛʦ ʚʝʢʪʦʨʘ s
C

 ʤʦʞʫʪʴ ʜʦʨʽʚʥʶʚʘʪʠ ʥʫʣʶ. ʇʨʦʪʝ ʚʠʧʘʜʢʠ  0=== pnm  

ʪʘ 0121212 =-=-=- zzyyxx  ʥʝʤʦʞʣʠʚʽ, ʪʦʤʫ ʱʦ ʥʘʧʨʷʤʥʠʡ ʚʝʢʪʦʨ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʥʫʣʴ ʚʝʢʪʦʨʦʤ ( )0
CC
¸s . 

ɼʦʩʣʽʜʠʤʦ ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʚ ʧʨʦʩʪʦʨʽ. 

1) 0,0,0 ¸¸= pnm , ʪʦ ʨʽʚʥʷʥʥʷ 
p

zz

n

yyxx 000

0

-
=

-
=

-
 ʚʠʟʥʘʯʘʻ 

ʧʨʷʤʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʦʩʽ Ox, ʪʦʤʫ ʱʦ ( ) Oxpns ^;;0
C

.  

2) 0,0,0 ¸=¸ pnm , ʪʦ ʨʽʚʥʷʥʥʷ 
p

zzyy

m

xx 000

0

-
=

-
=

-
 ʚʠʟʥʘʯʘʻ 

ʧʨʷʤʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʦʩʽ Oy, ʪʦʤʫ ʱʦ ( ) Oypms ^;0;
C

. 

3) 0,0,0 =¸¸ pnm , ʪʦ ʨʽʚʥʷʥʥʷ 
0

000 zz

n

yy

m

xx -
=

-
=

-
 ʚʠʟʥʘʯʘʻ 

ʧʨʷʤʫ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫ ʜʦ ʦʩʽ Oz, ʪʦʤʫ ʱʦ ( ) Oznms ^0;;
C

. 

4) 0,0 ¸== pnm , ʪʦ ʨʽʚʥʷʥʥʷ 
p

zzyyxx 000

00

-
=

-
=

-
 ʚʠʟʥʘʯʘʻ ʧʨʷʤʫ 

ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʦʩʽ Oz, ʪʦʤʫ ʱʦ ( )Ozps ||;0;0
C

. 

5) 0,0 ¸== npm , ʪʦ ʨʽʚʥʷʥʥʷ 
00

000 zz

n

yyxx -
=

-
=

-
 ʚʠʟʥʘʯʘʻ ʧʨʷʤʫ 

ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʦʩʽ Oy, ʪʦʤʫ ʱʦ ( )Oyns ||0;;0
C

. 

6) 0,0 ¸== mnp , ʪʦ ʨʽʚʥʷʥʥʷ 
00

000 zzyy

m

xx -
=

-
=

-
 ʚʠʟʥʘʯʘʻ ʧʨʷʤʫ 

ʧʘʨʘʣʝʣʴʥʫ ʜʦ ʦʩʽ Ox, ʪʦʤʫ ʱʦ ( )Oxms ||0;0;
C

. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʧʨʷʤʘ ʚ ʧʨʦʩʪʦʨʽ ʟʘʜʘʥʘ ʷʢ ʧʝʨʝʪʠʥ ʜʚʦʭ 

ʧʣʦʱʠʥ. ɺʽʜʦʤʦ, ʱʦ ʜʚʽ ʥʝʧʘʨʘʣʝʣʴʥʽ ʧʣʦʱʠʥʠ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʧʦ ʧʨʷʤʽʡ. 

ʆʪʞʝ, ʩʠʩʪʝʤʘ ʽʟ ʨʽʚʥʷʥʴ ʜʚʦʭ ʧʣʦʱʠʥ, ʥʦʨʤʘʣʴʥʽ ʚʝʢʪʦʨʠ ʷʢʠʭ ʥʝ ʢʦʣʽʥʝʘʨʥʽ, 

ʚʠʟʥʘʯʘʻ ʚ ʧʨʦʩʪʦʨʽ ʧʨʷʤʫ ʣʽʥʽʶ. 

í
ì
ë

=+++
=+++

.0
,0

2222

1111

DzCyBxA
DzCyBxA

 

ɼʘʥʝ ʨʽʚʥʷʥʥʷ ʥʘʟʠʚʘʶʪʴ ʟʘʛʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ ʧʨʷʤʦʾ ʚ ʧʨʦʩʪʦʨʽ. 

ʑʦʙ ʧʝʨʝʡʪʠ ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ ʚ ʧʨʦʩʪʦʨʽ ʜʦ ʢʘʥʦʥʽʯʥʦʛʦ 

ʨʽʚʥʷʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ ʪʦʯʢʫ ),,( 0000 zyxM , ʱʦ ʥʘʣʝʞʠʪʴ ʜʘʥʽʡ ʧʨʷʤʽʡ ʽ 

ʢʦʦʨʜʠʥʘʪʠ ʥʘʧʨʷʤʥʦʛʦ ʚʝʢʪʦʨʘ ʮʽʻʾ ʧʨʷʤʦʾ. 
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ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ 0M  ʦʜʥʫ ʽʟ ʢʦʦʨʜʠʥʘʪ, ʥʘʧʨʠʢʣʘʜ 0x , 

ʚʠʙʠʨʘʶʪʴ ʜʦʚʽʣʴʥʦ, ʘ ʽʥʰʽ ʚʠʟʥʘʯʘʶʪʴ ʽʟ ʩʠʩʪʝʤʠ 
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ʚʠʢʦʥʫʻʪʴʩʷ, ʪʦ ʜʦʚʽʣʴʥʦʛʦ ʬʽʢʩʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʜʘʶʪʴ ʽʥʰʽʡ ʢʦʦʨʜʠʥʘʪʽ ï 
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C

 ʽ 2n
C

) ʻ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʧʨʷʤʦʾ. 
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ʇʨʠʢʣʘʜ 9.1. ɿʚʝʩʪʠ ʨʽʚʥʷʥʥʷ ʧʨʷʤʦʾ 
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ʆʪʞʝ ʤʘʻʤʦ ʪʦʯʢʫ ( )2,1,00 --M . ɿʥʘʡʜʝʤʦ ʥʘʧʨʷʤʥʠʡ ʚʝʢʪʦʨ ʧʨʷʤʦʾ 
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ʊʦʜʽ ʢʘʥʦʥʽʯʥʝ ʨʽʚʥʷʥʥʷ ʤʘʻ ʚʠʛʣʷʜ: 
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9. ʂʫʪ ʤʽʞ ʜʚʦʤʘ ʧʨʷʤʠʤʠ. ʋʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ 
ʧʨʷʤʠʭ 
 

ʅʝʭʘʡ ʧʨʷʤʽ 1l  ʽ 2l  ʟʘʜʘʥʦ ʢʘʥʦʥʽʯʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ: 
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ʂʫʪ j ʤʽʞ ʮʠʤʠ ʧʨʷʤʠʤʠ ʜʦʨʽʚʥʶʻ ʢʫʪʫ ʤʽʞ ʥʘʧʨʷʤʥʠʤʠ ʚʝʢʪʦʨʘʤʠ 
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ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʨʷʤʠʭ. 

 

ʇʨʠʢʣʘʜ 9.2. ɿʥʘʡʪʠ ʢʫʪ ʤʽʞ ʧʨʷʤʠʤʠ 
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10. ʂʫʪ ʤʽʞ ʧʨʷʤʦʶ ʽ ʧʣʦʱʠʥʦʶ. ʋʤʦʚʠ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʪʘ 
ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʽ ʧʨʷʤʦʾ ʽ ʧʣʦʱʠʥʠ 
 

ʆʟʥʘʯʝʥʥʷ 9.1. ʂʫʪʦʤ ʤʽʞ ʧʨʷʤʦʶ l  ʽ ʧʣʦʱʠʥʦʶ a ʥʘʟʠʚʘʶʪʴ ʢʫʪ ʤʽʞ 

ʧʨʷʤʦʶ l  ʽ ʾʾ ʧʨʦʝʢʮʽʻʶ ʥʘ ʧʣʦʱʠʥʫ a. 
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ʃʝʢʮʽʷ ˉ10. 

ʊʝʤʘ: ʃʽʥʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

ʇʣʘʥ ʣʝʢʮʽʾ: 

1. ʇʦʥʷʪʪʷ ʘʣʛʝʙʨʘʾʯʥʦʾ ʣʽʥʽʾ. ʃʽʥʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

2. ɽʣʽʧʩ. 

3. ɻʽʧʝʨʙʦʣʘ. 

4. ʇʘʨʘʙʦʣʘ. 

 

11. ʇʦʥʷʪʪʷ ʘʣʛʝʙʨʘʾʯʥʦʾ ʣʽʥʽʾ. ʃʽʥʽʾ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʛʝʦʤʝʪʨʽʾ ʻ ʣʽʥʽʾ, ʷʢʽ ʫ 

ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʤʘʶʪʴ ʘʣʛʝʙʨʘʾʯʥʽ ʨʽʚʥʷʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ: 

 ,0=++ cbyax  (1) 

 022 =+++++ feydxcybxyax . (2) 

ʈʽʚʥʷʥʥʷ (1) ʻ ʨʽʚʥʷʥʥʷʤ 1-ʛʦ ʧʦʨʷʜʢʫ (ʡʦʛʦ ʢʦʝʬʽʮʽʻʥʪʠ a , b, c  ʤʦʞʫʪʴ 

ʙʫʪʠ ʜʦʚʽʣʴʥʠʤʠ ʜʽʡʩʥʠʤʠ ʯʠʩʣʘʤʠ, ʘʣʝ ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ a  ʘʙʦ b  ʥʝ 

ʜʦʨʽʚʥʶʻ ʥʫʣʶ). ʅʘʤ ʚʞʝ ʚʽʜʦʤʦ, ʱʦ ʪʘʢʝ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʻ ʧʨʷʤʫ ʥʘ ʧʣʦʱʠʥʽ, 

ʪʦʤʫ ʧʨʷʤʫ ʥʘʟʠʚʘʶʪʴ ʘʣʛʝʙʨʘʾʯʥʦʶ ʣʽʥʽʻʶ 1-ʛʦ ʧʦʨʷʜʢʫ. ʈʽʚʥʷʥʥʷ (2) ʻ 

ʨʽʚʥʷʥʥʷʤ 2-ʛʦ ʧʦʨʷʜʢʫ (ʭʦʯʘ ʙ ʦʜʠʥ ʟ ʢʦʝʬʽʮʽʻʥʪʽʚ a , b ʘʙʦ c  ʤʘʻ ʙʫʪʠ 

ʥʝʥʫʣʴʦʚʠʤ). 

ɸʣʛʝʙʨʘʾʯʥʽ ʨʽʚʥʷʥʥʷ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ: ʨʝʘʣʴʥʽ ʢʨʠʚʽ, ʩʫʢʫʧʥʦʩʪʽ 

ʢʨʠʚʠʭ, ʪʦʯʢʠ (ʚʠʨʦʜʞʝʥʽ ʢʨʠʚʽ) ʘʙʦ ʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ (çʫʷʚʥʽè ʢʨʠʚʽ). 

ʊʝʦʨʝʤʘ 10.1. ʃʽʥʽʷ, ʱʦ ʤʘʻ ʘʣʛʝʙʨʘʾʯʥʝ ʨʽʚʥʷʥʥʷ n -ʛʦ ʧʦʨʷʜʢʫ ʫ ʜʝʷʢʽʡ 

ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ, ʫ ʙʫʜʴ-ʷʢʽʡ ʽʥʰʽʡ ʜʝʢʘʨʪʦʚʽʡ 

ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʪʘʢʦʞ ʤʘʻ ʘʣʛʝʙʨʘʾʯʥʝ ʨʽʚʥʷʥʥʷ n -ʛʦ ʧʦʨʷʜʢʫ. 

ʆʪʞʝ, ʘʣʛʝʙʨʘʾʯʥʠʡ ʭʘʨʘʢʪʝʨ ʨʽʚʥʷʥʥʷ ʽ ʡʦʛʦ ʧʦʨʷʜʦʢ ʻ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, 

ʧʨʠʪʘʤʘʥʥʠʤʠ ʩʘʤʽʡ ʣʽʥʽʾ, ʪʦʙʪʦ ʚʦʥʠ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʠʙʦʨʫ ʜʝʢʘʨʪʦʚʦʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ (ʽʥʚʘʨʽʘʥʪʥʽ ʚʽʜʥʦʩʥʦ ʚʠʙʦʨʫ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ). 

ʆʟʥʘʯʝʥʥʷ 10.1. ʃʽʥʽʻʶ 2-ʛʦ ʧʦʨʷʜʢʫ ʥʘ ʧʣʦʱʠʥʽ ʥʘʟʠʚʘʶʪʴ ʤʥʦʞʠʥʫ 

ʪʦʯʦʢ ʧʣʦʱʠʥʠ, ʢʦʦʨʜʠʥʘʪʠ ),( yx  ʷʢʠʭ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʘʣʛʝʙʨʘʾʯʥʝ ʨʽʚʥʷʥʥʷ 

ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

0222 332313
2

2212
2

11 =+++++ ayaxayaxyaxa , 

ʜʝ 11a , 12a  ʽ 22a  ʦʜʥʦʯʘʩʥʦ ʥʝ ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ. 

 

12. ɽʣʽʧʩ 

ʆʟʥʘʯʝʥʥʷ 10.2. ɽʣʽʧʩʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʪʦʯʦʢ, ʜʣʷ ʢʦʞʥʦʾ ʟ ʷʢʠʭ 

ʩʫʤʘ ʚʽʜʩʪʘʥʝʡ ʜʦ ʜʚʦʭ ʬʽʢʩʦʚʘʥʠʭ ʪʦʯʦʢ ʧʣʦʱʠʥʠ, ʱʦ ʥʘʟʠʚʘʶʪʴʩʷ ʬʦʢʫʩʘʤʠ, 

ʻ ʩʪʘʣʝ ʯʠʩʣʦ a2 , ʷʢʝ ʙʽʣʴʰʝ ʟʘ ʚʽʜʩʪʘʥʴ c2  ʤʽʞ ʬʦʢʫʩʘʤʠ. 

ʗʢʱʦ ʦʩʽ ʜʝʢʘʨʪʦʚʦʾ ʧʨʷʤʦʢʫʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʚʠʙʨʘʥʦ ʪʘʢ, ʱʦ 

ʬʦʢʫʩʠ ʝʣʽʧʩʘ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʩʽ ʘʙʩʮʠʩ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ 

ʢʦʦʨʜʠʥʘʪ ʚ ʪʦʯʢʘʭ )0,(1 cF  ʽ )0,(2 cF - , ʪʦ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʨʽʚʥʷʥʥʷ 

ʝʣʽʧʩʘ ʤʘʻ ʚʠʛʣʷʜ 

 1
2

2

2

2

=+
b

y

a

x
, (3) 
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ʜʝ 222 cab -= . 

ʈʽʚʥʷʥʥʷ (3) ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʥʦʥʽʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʝʣʽʧʩʘ. 

ʇʨʠ ʪʘʢʦʤʫ ʚʠʙʦʨʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʟʙʽʛʘʶʪʴʩʷ ʟ ʦʩʷʤʠ 

ʩʠʤʝʪʨʽʾ ʝʣʽʧʩʘ, ʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ï ʟ ʮʝʥʪʨʦʤ ʩʠʤʝʪʨʽʾ ʝʣʽʧʩʘ. ʊʦʯʢʠ 

ʧʝʨʝʪʠʥʫ ʝʣʽʧʩʘ ʟ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ )0,(1 aA , )0,(2 aA - , ),0(1 bB , ),0(2 bB -  

ʥʘʟʠʚʘʶʪʴʩʷ ʚʝʨʰʠʥʘʤʠ ʝʣʽʧʩʘ. ɺʽʜʨʽʟʢʠ 21AA   ̔ 21BB , ʱʦ ʟôʻʜʥʫʶʪʴ ʧʨʦʪʠʣʝʞʥʽ 

ʚʝʨʰʠʥʠ ʝʣʽʧʩʘ, ʘ ʪʘʢʦʞ ʾʭ ʜʦʚʞʠʥʠ a2  ʽ b2 , ʥʘʟʠʚʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʚʝʣʠʢʦʶ 

(ʬʦʢʘʣʴʥʦʶ) ʪʘ ʤʘʣʦʶ ʦʩʷʤʠ ʝʣʽʧʩʘ. ʇʘʨʘʤʝʪʨʠ a  ʪʘ b, ʷʢʽ ʚʭʦʜʷʪʴ ʫ ʨʽʚʥʷʥʥʷ 
ʝʣʽʧʩʘ (3), ʜʦʨʽʚʥʶʶʪʴ ʡʦʛʦ ʧʽʚʦʩʷʤ.  

 
ʌʦʨʤʘ ʝʣʽʧʩʘ (ʤʽʨʘ ʡʦʛʦ ʩʪʠʩʢʫ) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʡʦʛʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ 

a

c
=e . ʆʩʢʽʣʴʢʠ ac< , ʪʦ 10 <¢e . ʋ ʯʘʩʪʠʥʥʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ba=  ( 0=c , 

0=e ), ʝʣʽʧʩ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʢʦʣʦ, ʨʽʚʥʷʥʥʷ ʷʢʦʛʦ ʤʘʻ ʚʠʛʣʷʜ 
222 ayx =+ . 

ɺʽʜʩʪʘʥʽ 11 MFr =  ʽ 22 MFr =  ʚʽʜ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ),( yxM  ʝʣʽʧʩʘ ʜʦ ʬʦʢʫʩʽʚ 

ʥʘʟʠʚʘʶʪʴʩʷ ʬʦʢʘʣʴʥʠʤʠ ʨʘʜʽʫʩʘʤʠ ʪʦʯʢʠ M. ɿ ʦʟʥʘʯʝʥʥʷ ʝʣʽʧʩʘ ʚʠʧʣʠʚʘʻ, ʱʦ 

arr 221 =+ . ʌʦʢʘʣʴʥʽ ʨʘʜʽʫʩʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʯʠʩʣʝʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ 

,      ; 21 xarxar ee +=-=  

ʜʝ x  ï ʘʙʩʮʠʩʘ ʪʦʯʢʠ M . 

ɼʠʨʝʢʪʨʠʩʘʤʠ ʝʣʽʧʩʘ ʥʘʟʠʚʘʶʪʴʩʷ ʜʚʽ ʧʨʷʤʽ, ʧʘʨʘʣʝʣʴʥʽ ʤʘʣʽʡ ʦʩʽ, ʷʢʽ 

ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʥʝʾ ʥʘ ʚʽʜʩʪʘʥʴ 
e

a
 (ʢʦʣʦ ʜʠʨʝʢʪʨʠʩ ʥʝ ʤʘʻ). ʈʽʚʥʷʥʥʷ ʜʠʨʝʢʪʨʠʩ 

ʤʘʶʪʴ ʚʠʛʣʷʜ  

x  

y  

2A  

e

a
x=  

e

a
x -=  

1A  

1r  

a  a-  

b-  

b  

1B  

2B  

c  c-  

1F  2F  

1d  2d  ),( yxM  

2r  

O  
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e

a
x °= . 

ʊʝʦʨʝʤʘ 10.2. ʗʢʱʦ r  ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʝʣʽʧʩʘ ʜʦ ʜʝʷʢʦʛʦ 

ʬʦʢʫʩʘ, d  ï ʚʽʜʩʪʘʥʴ ʮʽʻʾ ʞ ʪʦʯʢʠ ʜʦ ʦʜʥʦʙʽʯʥʦʾ ʟ ʮʠʤ ʬʦʢʫʩʦʤ ʜʠʨʝʢʪʨʠʩʠ, ʪʦ 

ʚʽʜʥʦʰʝʥʥʷ dr /  ʻ ʚʝʣʠʯʠʥʘ ʩʪʘʣʘ, ʱʦ ʜʦʨʽʚʥʶʻ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ e ʝʣʽʧʩʘ, 

ʪʦʙʪʦ e=dr / . 

ʈʽʚʥʷʥʥʷ ʜʦʪʠʯʥʦʾ ʜʦ ʝʣʽʧʩʘ 1
2

2

2

2

=+
b

y

a

x
 ʚ ʪʦʯʮʽ ),( 11 yxM  ʝʣʽʧʩʘ ʤʘʻ 

ʚʠʛʣʷʜ 

1
2
1

2
1 =+

b

yy

a

xx
. 

ʗʢʱʦ ʚ ʜʝʢʘʨʪʦʚʽʡ ʧʨʷʤʦʢʫʪʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʬʦʢʫʩʠ ʝʣʽʧʩʘ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʨʷʤʽʡ 0yy= , ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʧʨʷʤʦʾ 0xx= , ʚ ʪʦʯʢʘʭ 

),( 001 ycxF +  ʽ ),( 002 ycxF - , ʪʦ ʨʽʚʥʷʥʥʷ ʝʣʽʧʩʘ ʥʘʙʫʜʝ ʚʠʛʣʷʜʫ 

( ) ( )
1

2

2
0

2

2
0 =

-
+

-

b

yy

a

xx
. 

 

ʇʨʠʢʣʘʜ 10.1. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʝʣʽʧʩʘ, ʬʦʢʫʩʠ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʩʽ 

ʘʙʩʮʠʩ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ, ʷʢʱʦ ʚʽʥ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʪʦʯʢʫ )2,52(-M  ʽ ʚʽʜʩʪʘʥʴ ʤʽʞ ʡʦʛʦ ʬʦʢʫʩʘʤʠ 362 =c . 

ʈʦʟʚôʷʟʦʢ: 

ʅʝʭʘʡ 1
2

2

2

2

=+
b

y

a

x
 ï ʰʫʢʘʥʝ ʨʽʚʥʷʥʥʷ ʝʣʽʧʩʘ. ʂʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ M  

ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʮʝ ʨʽʚʥʷʥʥʷ. ʆʪʞʝ, 1
420
22
=+

ba
. ʆʩʢʽʣʴʢʠ 222 cab -= , ʪʦ 

2722222 =-Ý=- bacba . ʈʦʟʚôʷʟʘʚʰʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ 

îí

î
ì

ë

=-

=+

,27

,1
420

22

22

ba
ba  

ʟʥʘʭʦʜʠʤʦ 362=a , 92=b . ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʥʷʥʥʷ ʝʣʽʧʩʘ ʤʘʻ ʚʠʛʣʷʜ  

1
936

22

=+
yx

. 

 

13. ɻʽʧʝʨʙʦʣʘ 
 

ʆʟʥʘʯʝʥʥʷ 10.3. ɻʽʧʝʨʙʦʣʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʪʦʯʦʢ, ʜʣʷ ʢʦʞʥʦʾ ʟ 

ʷʢʠʭ ʤʦʜʫʣʴ ʨʽʟʥʠʮʽ ʚʽʜʩʪʘʥʝʡ ʜʦ ʜʚʦʭ ʬʽʢʩʦʚʘʥʠʭ ʪʦʯʦʢ ʧʣʦʱʠʥʠ, ʱʦ 

ʥʘʟʠʚʘʶʪʴʩʷ ʬʦʢʫʩʘʤʠ, ʻ ʩʪʘʣʝ ʜʦʜʘʪʥʝ ʯʠʩʣʦ a2 , ʷʢʝ ʤʝʥʰʝ ʟʘ ʚʽʜʩʪʘʥʴ c2  ʤʽʞ 

ʬʦʢʫʩʘʤʠ. 

ʗʢʱʦ ʦʩʽ ʜʝʢʘʨʪʦʚʦʾ ʧʨʷʤʦʢʫʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʚʠʙʨʘʥʦ ʪʘʢ, ʱʦ 

ʬʦʢʫʩʠ ʜʘʥʦʾ ʛʽʧʝʨʙʦʣʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʦʩʽ ʘʙʩʮʠʩ ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ 

ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ ʚ ʪʦʯʢʘʭ )0,(1 cF  ʽ )0,(2 cF - , ʪʦ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

ʨʽʚʥʷʥʥʷ ʛʽʧʝʨʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ 
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 1
2

2

2

2

=-
b

y

a

x
, (4) 

ʜʝ 222 acb -= . 

ʈʽʚʥʷʥʥʷ (4) ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʥʦʥʽʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʛʽʧʝʨʙʦʣʠ. 

ʇʨʠ ʪʘʢʦʤʫ ʚʠʙʦʨʽ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʦʩʽ ʢʦʦʨʜʠʥʘʪ ʟʙʽʛʘʶʪʴʩʷ ʟ ʦʩʷʤʠ 

ʩʠʤʝʪʨʽʾ ʛʽʧʝʨʙʦʣʠ, ʘ ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ ï ʟ ʾʾ ʮʝʥʪʨʦʤ ʩʠʤʝʪʨʽʾ. ʊʦʯʢʠ )0,(1 aA  ʽ 

)0,(2 aA -  ʥʘʟʠʚʘʶʪʴʩʷ ʚʝʨʰʠʥʘʤʠ ʛʽʧʝʨʙʦʣʠ, ʘ ʪʦʯʢʠ ),0(1 bB  ʽ ),0(2 bB -  ï 

ʫʷʚʥʠʤʠ ʚʝʨʰʠʥʘʤʠ ʛʽʧʝʨʙʦʣʠ. ɺʽʜʨʽʟʦʢ 21AA  ʽ ʡʦʛʦ ʜʦʚʞʠʥʘ a2  ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʽʡʩʥʦʶ ʚʽʩʩʶ, ʘ ʚʽʜʨʽʟʦʢ 21BB  ʽ ʡʦʛʦ ʜʦʚʞʠʥʘ b2  ï ʫʷʚʥʦʶ ʚʽʩʩʶ ʛʽʧʝʨʙʦʣʠ.  

 

ɽʢʩʮʝʥʪʨʠʩʠʪʝʪʦʤ ʛʽʧʝʨʙʦʣʠ ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʚʽʜʩʪʘʥʽ ʤʽʞ 

ʬʦʢʫʩʘʤʠ ʜʦ ʜʽʡʩʥʦʾ ʦʩʽ  

a

c
=e     (ʦʩʢʽʣʴʢʠ ac> , ʪʦ 1>e ). 

ɺʽʜʩʪʘʥʽ 11 MFr =  ʽ 22 MFr =  ʚʽʜ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʛʽʧʝʨʙʦʣʠ ),( yxM  ʜʦ 

ʬʦʢʫʩʽʚ ʥʘʟʠʚʘʶʪʴʩʷ ʬʦʢʘʣʴʥʠʤʠ ʨʘʜʽʫʩʘʤʠ ʪʦʯʢʠ M. ɿ ʦʟʥʘʯʝʥʥʷ ʛʽʧʝʨʙʦʣʠ 

ʚʠʧʣʠʚʘʻ, ʱʦ arr 2|| 21 =- . 

ʌʦʢʘʣʴʥʽ ʨʘʜʽʫʩʠ ʪʦʯʢʠ ),( yxM  ʧʨʘʚʦʾ ʚʽʪʢʠ ʛʽʧʝʨʙʦʣʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʘʤʠ 

.      ; 21 axraxr +=-= ee  

ʌʦʢʘʣʴʥʽ ʨʘʜʽʫʩʠ ʪʦʯʢʠ ),( yxM  ʣʽʚʦʾ ʚʽʪʢʠ ʛʽʧʝʨʙʦʣʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʘʤʠ 

.      ; 21 axraxr --=+-= ee  

x  

y  

2A  

e

a
x=  

e

a
x -=  

1A  

1r  

a  a-  
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b  

1B  
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ɼʠʨʝʢʪʨʠʩʘʤʠ ʛʽʧʝʨʙʦʣʠ ʥʘʟʠʚʘʶʪʴʩʷ ʧʨʷʤʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʦ 

ʬʦʢʘʣʴʥʦʾ ʦʩʽ, ʷʢʽ ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʮʝʥʪʨʘ ʥʘ ʚʽʜʩʪʘʥʴ 
e

a
. ɼʠʨʝʢʪʨʠʩʠ ʤʘʶʪʴ 

ʨʽʚʥʷʥʥʷ 
e

a
x °= . 

ʊʝʦʨʝʤʘ 10.3. ʗʢʱʦ r  ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʛʽʧʝʨʙʦʣʠ ʜʦ 

ʜʝʷʢʦʛʦ ʬʦʢʫʩʘ, d  ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʽʻʾ ʞ ʪʦʯʢʠ ʜʦ ʦʜʥʦʙʽʯʥʦʾ ʟ ʮʠʤ ʬʦʢʫʩʦʤ 

ʜʠʨʝʢʪʨʠʩʠ, ʪʦ ʚʽʜʥʦʰʝʥʥʷ dr /  ʻ ʚʝʣʠʯʠʥʘ ʩʪʘʣʘ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʛʽʧʝʨʙʦʣʠ e=dr / . 

ɻʽʧʝʨʙʦʣʘ ʤʘʻ ʜʚʽ ʘʩʠʤʧʪʦʪʠ, ʨʽʚʥʷʥʥʷ ʷʢʠʭ x
a

b
y °= . 

ɸʩʠʤʧʪʦʪʠ ʤʽʩʪʷʪʴ ʜʽʘʛʦʥʘʣʽ ʧʨʷʤʦʢʫʪʥʠʢʘ, ʮʝʥʪʨ ʷʢʦʛʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʮʝʥʪʨʦʤ ʛʽʧʝʨʙʦʣʠ, ʘ ʩʪʦʨʦʥʠ ʨʽʚʥʽ ʽ ʧʘʨʘʣʝʣʴʥʽ ʦʩʷʤ ʛʽʧʝʨʙʦʣʠ. 

ʗʢʱʦ ba= , ʪʦ ʨʽʚʥʷʥʥʷ ʛʽʧʝʨʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ 
222 ayx =- . 

ʊʘʢʘ ʛʽʧʝʨʙʦʣʘ ʥʘʟʠʚʘʻʪʴʩʷ ʨʽʚʥʦʙʽʯʥʦʶ. 

ɼʚʽ ʛʽʧʝʨʙʦʣʠ, ʚʠʟʥʘʯʝʥʽ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʨʽʚʥʷʥʥʷʤʠ 

1
2

2

2

2

=-
b

y

a

x
 ʽ 1

2

2

2

2

=+-
b

y

a

x
, ʥʘʟʠʚʘʶʪʴʩʷ ʩʧʨʷʞʝʥʠʤʠ. ʊʘʢʽ ʛʽʧʝʨʙʦʣʠ ʤʘʶʪʴ 

ʩʧʽʣʴʥʽ ʦʩʽ ʽ ʘʩʠʤʧʪʦʪʠ, ʘʣʝ ʜʽʡʩʥʘ ʚʽʩʴ ʦʜʥʽʻʾ ʻ ʫʷʚʥʦʶ ʚʽʩʩʶ ʜʨʫʛʦʾ, ʽ ʥʘʚʧʘʢʠ. 

ʈʽʚʥʷʥʥʷ ʜʦʪʠʯʥʦʾ ʜʦ ʛʽʧʝʨʙʦʣʠ 1
2

2

2

2

=-
b

y

a

x
 ʚ ʪʦʯʮʽ ),( 11 yxM  ʛʽʧʝʨʙʦʣʠ 

ʤʘʻ ʚʠʛʣʷʜ  

1
2
1

2
1 =-

b

yy

a

xx
. 

ʗʢʱʦ ʦʩʽ ʜʝʢʘʨʪʦʚʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʚʠʙʨʘʥʽ ʪʘʢ, ʱʦ ʬʦʢʫʩʠ ʛʽʧʝʨʙʦʣʠ 

ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʨʷʤʽʡ 0yy=  ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʪʦʯʢʠ ),( 000 yxM  ʚ ʪʦʯʢʘʭ 

),( 001 ycxF +  ʽ ),( 002 ycxF - , ʪʦ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ ʨʽʚʥʷʥʥʷ ʛʽʧʝʨʙʦʣʠ ʤʘʻ 

ʚʠʛʣʷʜ 

( ) ( )
1

2

2
0

2

2
0 =

-
-

-

b

yy

a

xx
. 

ʇʨʠʢʣʘʜ 10.2. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʛʽʧʝʨʙʦʣʠ, ʬʦʢʫʩʠ ʷʢʦʾ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʦʩʽ ʘʙʩʮʠʩ, ʩʠʤʝʪʨʠʯʥʦ ʚʽʜʥʦʩʥʦ ʧʦʯʘʪʢʫ ʢʦʦʨʜʠʥʘʪ, ʟʥʘʶʯʠ, ʱʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʾʾ 

ʚʝʨʰʠʥʘʤʠ ʜʦʨʽʚʥʶʻ 48 ʪʘ ʨʽʚʥʷʥʥʷ ʘʩʠʤʧʪʦʪ ʤʘʶʪʴ ʚʠʛʣʷʜ xy
12

5
°= . 

ʈʦʟʚôʷʟʦʢ: 

ʊʘʢ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʚʝʨʰʠʥʘʤʠ ʛʽʧʝʨʙʦʣʠ ʜʦʨʽʚʥʶʻ a2 , ʪʦ 482 =a  ʘʙʦ 

24=a . 

ɸʩʠʤʧʪʦʪʠ ʛʽʧʝʨʙʦʣʠ ʤʘʶʪʴ ʨʽʚʥʷʥʥʷ x
a

b
y °= . ʆʪʞʝ, 

12

5
=

a

b
, ʟʚʽʜʢʠ 

12

524Ö
=b  ʘʙʦ 10=b . ʊʘʢʠʤ ʯʠʥʦʤ, ʨʽʚʥʷʥʥʷ ʰʫʢʘʥʦʾ ʛʽʧʝʨʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ 
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1
100576

22

=-
yx

. 

 

14. ʇʘʨʘʙʦʣʘ 
 

ʆʟʥʘʯʝʥʥʷ 10.4. ʇʘʨʘʙʦʣʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʘ ʪʦʯʦʢ, ʜʣʷ ʢʦʞʥʦʾ ʟ 

ʷʢʠʭ ʚʽʜʩʪʘʥʴ ʜʦ ʜʝʷʢʦʾ ʬʽʢʩʦʚʘʥʦʾ ʪʦʯʢʠ ʧʣʦʱʠʥʠ, ʱʦ ʥʘʟʠʚʘʻʪʴʩʷ ʬʦʢʫʩʦʤ, 

ʜʦʨʽʚʥʶʻ ʚʽʜʩʪʘʥʽ ʜʦ ʜʝʷʢʦʾ ʬʽʢʩʦʚʘʥʦʾ ʧʨʷʤʦʾ, ʷʢʘ ʥʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʬʦʢʫʩ ʽ 

ʥʘʟʠʚʘʻʪʴʩʷ ʜʠʨʝʢʪʨʠʩʦʶ. 

ɺʽʜʩʪʘʥʴ p  ʚʽʜ ʬʦʢʫʩʘ ʧʘʨʘʙʦʣʠ ʜʦ ʾʾ ʜʠʨʝʢʪʨʠʩʠ ʥʘʟʠʚʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨʦʤ 

ʧʘʨʘʙʦʣʠ. 

ʗʢʱʦ ʦʩʽ ʜʝʢʘʨʪʦʚʦʾ ʧʨʷʤʦʢʫʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʚʠʙʨʘʥʽ ʪʘʢ, ʱʦ 

ʬʦʢʫʩ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ )0,2/(pF , ʘ ʜʠʨʝʢʪʨʠʩʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʦʩʽ Ox ʽ 

ʤʘʻ ʨʽʚʥʷʥʥʷ 
2

p
x -= , ʪʦ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ 

 pxy 22= . (5) 

ʈʽʚʥʷʥʥʷ (5) ʥʘʟʠʚʘʻʪʴʩʷ ʢʘʥʦʥʽʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʧʘʨʘʙʦʣʠ. 

ʇʘʨʘʙʦʣʘ ʤʘʻ ʦʜʥʫ ʚʽʩʴ ʩʠʤʝʪʨʽʾ, ʚʽʩʴ ʩʠʤʝʪʨʽʾ ʧʘʨʘʙʦʣʠ ʥʘʟʠʚʘʻʪʴʩʷ 

ʚʽʩʩʶ ʧʘʨʘʙʦʣʠ. ʊʦʯʢʘ ʧʝʨʝʪʠʥʫ ʧʘʨʘʙʦʣʠ ʟ ʚʽʩʩʶ ʩʠʤʝʪʨʽʾ ʥʘʟʠʚʘʻʪʴʩʷ ʾʾ 

ʚʝʨʰʠʥʦʶ. ɼʣʷ ʧʘʨʘʙʦʣʠ, ʷʢʘ ʟʘʜʘʥʘ ʨʽʚʥʷʥʥʷʤ (5), ʚʽʩʩʶ ʻ ʚʽʩʴ Ox, ʘ 

ʚʝʨʰʠʥʦʶ ï ʧʦʯʘʪʦʢ ʢʦʦʨʜʠʥʘʪ. 

 
ʌʦʢʘʣʴʥʠʡ ʨʘʜʽʫʩ r  ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ),( yxM  ʧʘʨʘʙʦʣʠ (ʪʦʙʪʦ ʜʦʚʞʠʥʘ 

ʚʽʜʨʽʟʢʘ FM) ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʟʘ ʬʦʨʤʫʣʦʶ 

2

p
x -=  

2

p
 

x  

y  

d  

r  

),( yxM  

F  

O  
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2

p
xr += , 

ʜʝ x  ï ʘʙʩʮʠʩʘ ʪʦʯʢʠ M. ʗʢʱʦ ʜʠʨʝʢʪʨʠʩʘ ʧʘʨʘʙʦʣʠ ï ʧʨʷʤʘ 2/px= , ʘ ʬʦʢʫʩ 

ï ʪʦʯʢʘ )0,2/( pF - , ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ pxy 22 -= . ʋ ʚʠʧʘʜʢʫ, ʷʢʱʦ 

ʜʠʨʝʢʪʨʠʩʘ ʧʘʨʘʙʦʣʠ ï ʧʨʤ̫ʘ 2/py -= , ʘ ʬʦʢʫʩ ï ʪʦʯʢʘ )2/,0( pF  ʨʽʚʥʷʥʥʷ 

ʧʘʨʘʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ pyx 22= . 

ʈʽʚʥʷʥʥʷ ʜʦʪʠʯʥʦʾ ʜʦ ʧʘʨʘʙʦʣʠ pxy 22=  ʚ ʪʦʯʮʽ ),( 11 yxM  ʧʘʨʘʙʦʣʠ ʤʘʻ 

ʚʠʛʣʷʜ 

)( 11 xxpyy += . 

ʗʢʦɦ ʦʩʽ ʜʝʢʘʨʪʦʚʦʾ ʧʨʷʤʦʢʫʪʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʚʠʙʨʘʥʽ ʪʘʢ, ʱʦ 

ʬʦʢʫʩ ʧʘʨʘʙʦʣʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʯʮʽ ),2/( 00 ypxF + , ʘ ʜʠʨʝʢʪʨʠʩʘ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʦʩʽ Ox ʽ ʤʘʻ ʨʽʚʥʷʥʥʷ 
2

0

p
xx -= , ʪʦ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʤʘʻ 

ʚʠʛʣʷʜ 

)(2)( 0
2

0 xxpyy -=- . 

ɿʘʫʚʘʞʝʥʥʷ 10.1. ʅʝʭʘʡ r  ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʧʘʨʘʙʦʣʠ ʜʦ 

ʬʦʢʫʩʘ (ʬʦʢʘʣʴʥʠʡ ʨʘʜʽʫʩ), d  ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʽʻʾ ʞ ʪʦʯʢʠ ʜʦ ʜʠʨʝʢʪʨʠʩʠ. ʊʦʜʽ ʟʘ 

ʦʟʥʘʯʝʥʥʷʤ ʧʘʨʘʙʦʣʠ dr = . ɿʚʽʜʩʠ ʟʛʽʜʥʦ ʟ ʪʚʝʨʜʞʝʥʥʷʤ ʪʝʦʨʝʤ 10.2 ʪʘ 10.3 

ʚʚʘʞʘʶʪʴ, ʱʦ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪ ʧʘʨʘʙʦʣʠ 1/ == dre . 

 

ʇʨʠʢʣʘʜ 10.3. ʉʢʣʘʩʪʠ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʟ ʚʝʨʰʠʥʦʶ ʚ ʧʦʯʘʪʢʫ 

ʢʦʦʨʜʠʥʘʪ, ʷʢʘ ʩʠʤʝʪʨʠʯʥʘ ʚʽʜʥʦʩʥʦ ʦʩʽ Ox ʽ ʚʽʜʪʠʥʘʻ ʚʽʜ ʧʨʷʤʦʾ xy 22=  

ʭʦʨʜʫ ʜʦʚʞʠʥʦʶ 4/3 . 

ʈʦʟʚôʷʟʦʢ: 

ʈʽʚʥʷʥʥʷ ʰʫʢʘʥʦʾ ʧʘʨʘʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ pxy 22 °= . ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʦʨʜʠʥʘʪ ʪʦʯʦʢ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʽ ʧʘʨʘʙʦʣʠ ʨʦʟʚôʷʞʝʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (ʜʣʷ 

ʚʠʧʘʜʢʫ pxy 22= ) 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʦʜʝʨʞʠʤʦ ʜʚʽ ʪʦʯʢʠ ʧʝʨʝʪʠʥʫ ʧʨʷʤʦʾ ʟ ʧʘʨʘʙʦʣʦʶ )0,0(O  ʽ 

)2/,4/( ppM . 

ɼʦʚʞʠʥʫ ʭʦʨʜʠ ʦʙʯʠʩʣʠʤʦ ʷʢ ʚʽʜʩʪʘʥʴ ʤʽʞ ʪʦʯʢʘʤʠ O  ʽ M  

.
4

3

4

3
    

16

9

4

3
     

2164

3 2
22

pp
pp

=Ú=Ú+=  

ɿʚʽʜʢʠ 1=p  ʘʙʦ 22 =p . ʆʪʞʝ, ʰʫʢʘʥʝ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʤʘʻ ʚʠʛʣʷʜ xy 22= . 

ɸʥʘʣʦʛʽʯʥʦ, ʫ ʚʠʧʘʜʢʫ ʧʘʨʘʙʦʣʠ pxy 22 -= , ʦʜʝʨʞʠʤʦ xy 22 -= . 




