
 

 

 
 

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ  

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ 

ɺʓʉʐɽɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

çʄʆʉʂʆɺʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ 

ʇʋʊɽʁ ʉʆʆɹʑɽʅʀʗè 

 
 

ʂɸʌɽɼʈɸ çʄɸʊɽʄɸʊʀʂɸè 

 

ʄ.ɺ. ʀʰʭʘʥʷʥ, ʃ.ɺ. ʂʝʢʫʭ, ɸ.ʀ. ʌʨʦʣʦʚʠʯʝʚ 

 

 

ʄɸʊɽʄɸʊʀʂɸ 

ʏʘʩʪʴ 1 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ 

 

 

 

ʄʦʩʢʚʘ ï 2015 

 



 

 

 
 

ʌɽɼɽʈɸʃʔʅʆɽ ɻʆʉʋɼɸʈʉʊɺɽʅʅʆɽ ɹʖɼɾɽʊʅʆɽ  

ʆɹʈɸɿʆɺɸʊɽʃʔʅʆɽ ʋʏʈɽɾɼɽʅʀɽ 

ɺʓʉʐɽɻʆ ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆɻʆ ʆɹʈɸɿʆɺɸʅʀʗ  

çʄʆʉʂʆɺʉʂʀʁ ɻʆʉʋɼɸʈʉʊɺɽʅʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊ 

ʇʋʊɽʁ ʉʆʆɹʑɽʅʀʗè 

 
 

ʂɸʌɽɼʈɸ çʄɸʊɽʄɸʊʀʂɸè 

 

ʄ.ɺ. ʀʰʭʘʥʷʥ, ʃ.ɺ. ʂʝʢʫʭ, ɸ.ʀ. ʌʨʦʣʦʚʠʯʝʚ 

 

ʄɸʊɽʄɸʊʀʂɸ 

ʏʘʩʪʴ 1 

 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʨʝʜʘʢʮʠʦʥʥʦ-ʠʟʜʘʪʝʣʴʩʢʠʤ ʩʦʚʝʪʦʤ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʚ ʢʘʯʝʩʪʚʝ  ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ 

ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ çʉʪʨʦʠʪʝʣʴʩʪʚʦè 

 

 

ʄʦʩʢʚʘ ï 2015 

 



 

 

 
 

ʋɼʂ ï 51  

ʀ ï 97 

       ʀʰʭʘʥʷʥ ʄ.ɺ., ʂʝʢʫʭ ʃ.ɺ., ʌʨʦʣʦʚʠʯʝʚ ɸ.ʀ.  ʄʘʪʝʤʘʪʠ-

ʢʘ. ʏʘʩʪʴ 1.: ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ï ʄ.: ʄɻʋʇʉ (ʄʀʀʊ), 2015.   

ï 312 ʩ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʥʘʧʨʘʚʣʝʥʠʷ 

çʉʪʨʦʠʪʝʣʴʩʪʚʦè, ʦʙʫʯʘʶʱʠʭʩʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʄʘʪʝʤʘʪʠʢʘè. 

ʇʦʩʦʙʠʝ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʜʝʣʳ ʧʨʦʛʨʘʤʤʳ: çʃʠʥʝʡʥʘʷ 

ʘʣʛʝʙʨʘè, çɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷè, çɺʚʝʜʝʥʠʝ ʚ ʘʥʘʣʠʟè.  

ʇʨʝʜʣʘʛʘʝʤʦʝ ʧʦʩʦʙʠʝ ʩʦʜʝʨʞʠʪ ʙʦʣʝʝ 400 ʟʘʜʘʯ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʥʦ ʚ ʧʨʦʮʝʩʩʝ ʘʫʜʠʪʦʨʥʦʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫ-

ʜʝʥʪʦʚ.   

 

ʈʝʮʝʥʟʝʥʪʳ:  

 

ɺ.ʅ. ɼʝʩʥʷʥʩʢʠʡ, ʢ.ʬ.-ʤ.ʥ., ʟʘʚ. ʢʘʬʝʜʨʦʡ çʄʘʪʝʤʘʪʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟè ʄʀʀʊʘ; 

ʃ.ɸ. ʂʣʠʤʠʥʘ, ʢ.ʬ.-ʤ.ʥ.,ʩ.ʥ.ʩ. ʅʀʀ ʤʝʭʘʥʠʢʠ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘ. 

 

 

É ʄɻʋʇʉ (ʄʀʀʊ), 2015
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ʈʘʟʜʝʣ 1.  ʃʠʥʝʡʥʘʷ ɸʣʛʝʙʨʘ 

 

˟̆̍́ υȢ ˙̗̜́̓̑̉ ̉ ̗̏̐̆̑́̉̉ ̎́̅ ̎̉̍̉ 

 

ʇʣʘʥ 

1. ʇʦʥʷʪʠʝ ʤʘʪʨʠʮʳ. 

2. ɺʠʜʳ ʤʘʪʨʠʮ. 

3. ʆʧʝʨʘʮʠʠ ʥʘʜ ʤʘʪʨʠʮʘʤʠ: 

ʘ)  ʩʣʦʞʝʥʠʝ (ʚʳʯʠʪʘʥʠʝ) ʤʘʪʨʠʮ; 

ʙ)  ʫʤʥʦʞʝʥʠʝ ʯʠʩʣʘ ʥʘ ʤʘʪʨʠʮʫ; 

ʚ)  ʫʤʥʦʞʝʥʠʝ ʤʘʪʨʠʮ; 

ʛ)  ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮ; 

ʜ)  ʩʣʝʜ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ; 

ʝ)  ʚʦʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʝʥʴ.  

ʄʘʪʨʠʮʝʡ ʨʘʟʤʝʨʘ ά ὲ ʥʘʟʳʚʘʝʪʩʷ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʪʘʙʣʠ-

ʮʘ ʯʠʩʝʣ, ʩʦʜʝʨʞʘʱʘʷ m ʩʪʨʦʢ ʠ n ʩʪʦʣʙʮʦʚ. 

 ʏʠʩʣʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʘʪʨʠʮʫ, ʥʘʟʳʚʘʶʪʩʷ ʵʣʝʤʝʥʪʘʤʠ 

ʤʘʪʨʠʮʳ. ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ ʩʥʘʙʞʸʥ ʜʚʫʤʷ ʠʥʜʝʢʩʘʤʠ: 

ʧʝʨʚʳʡ ʠʥʜʝʢʩ ʫʢʘʟʳʚʘʝʪ ʥʦʤʝʨ ʩʪʨʦʢ, ʘ ʚʪʦʨʦʡ ï ʥʦʤʝʨ ʩʪʦʣʙ-

ʮʘ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʧʦʣʦʞʝʥ ʵʪʦʪ ʵʣʝʤʝʥʪ. 

ʄʘʪʨʠʮʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʧʨʦʧʠʩʥʳʤʠ ʟʘʛʣʘʚʥʳʤʠ ʙʫʢʚʘʤʠ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ: A,B,C ʠ ʪ.ʜ. ɼʣʷ ʦʙʦʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʤʘʪʨʠʮʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʨʦʯʥʳʝ ʙʫʢʚʳ: ʥʘʧʨʠʤʝʨ, aij, ʛʜʝ i ï 

ʥʦʤʝʨ ʩʪʨʦʢʠ,  j ï ʥʦʤʝʨ ʩʪʦʣʙʮʘ. 

ʆʙʦʟʥʘʯʠʚ ʤʘʪʨʠʮʫ ʙʫʢʚʦʡ A, ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ 
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ʠʣʠ ()ijaA= , .,...,2,1;,...,2,1 njmi ==  

ʇʨʠʤʝʨʳ ʨʘʟʣʠʯʥʳʭ ʤʘʪʨʠʮ: 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å -

=

65

42

13

A , öö
÷

õ
ææ
ç

å

-

-
=

7413

6521
B ,

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-=

1098

012

312

C  

ɼʣʷ ʤʘʪʨʠʮʳ ɸ, ʥʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪ 531=a . 

ɼʣʷ ʤʘʪʨʠʮʳ ɺ, ʥʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪ 614=b . 

ɼʣʷ ʤʘʪʨʠʮʳ ʉ, ʥʘʧʨʠʤʝʨ, ʵʣʝʤʝʥʪ 122=c . 

ʇʨʠ n = 1 ʤʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ-ʩʪʦʣʙʮʦʤ. 

ʆʥʘ ʠʤʝʝʪ ʚʠʜ 

ö
ö
ö
ö
ö
ö
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õ

æ
æ
æ
æ
æ
æ

ç

å

=

1

21
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A    ʅʘʧʨʠʤʝʨ, 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

7

6

5

A . 

ʇʨʠ  m = 1   ʤʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʝʡ-ʩʪʨʦʢʦʡ. 

ʆʥʘ ʠʤʝʝʪ ʚʠʜ ( )naaaA 11211 ...= . 
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ʅʘʧʨʠʤʝʨ, ( )321-=A . 

ʅʘʨʷʜʫ ʩ ʢʨʫʛʣʳʤʠ ʩʢʦʙʢʘʤʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʠ ʜʨʫʛʠʝ ʦʙʦ-

ʟʥʘʯʝʥʠʷ ʤʘʪʨʠʮʳ : [] ;  

ɼʚʝ ʤʘʪʨʠʮʳ ()ijaA= ʠ ()ijbB=  ʦʜʥʦʛʦ ʨʘʟʤʝʨʘ  ʥʘʟʳʚʘʶʪʩʷ  

ʨʘʚʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʩʦʚʧʘʜʘʶʪ ʧʦʵʣʝʤʝʥʪʥʦ, ʪ.ʝ. ;ijij ba = ʜʣʷ ʣʶ-

ʙʳʭ i=1,2,é,m;j=1,2,é,n. 

ʄʘʪʨʠʮʳ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ ʥʝ ʩʨʘʚʥʠʚʘʶʪʩʷ. ʉ ʧʦʤʦʱʴʶ 

ʤʘʪʨʠʮ ʫʜʦʙʥʦ, ʥʘʧʨʠʤʝʨ, ʟʘʧʠʩʳʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʵʢʦʥʦʤʠʯʝ-

ʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ. 

ʂʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʝʡ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʢʦʣʠ-

ʯʝʩʪʚʦ ʩʪʨʦʢ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʝʸ ʩʪʦʣʙʮʦʚ. ʏʠʩʣʦ ʩʪʨʦʢ ʤʘʪʨʠ-

ʮʳ, ʨʘʚʥʦʝ ʯʠʩʣʫ ʩʪʦʣʙʮʦʚ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʨʷʜʢʦʤ ʢʚʘʜʨʘʪʥʦʡ 

ʤʘʪʨʠʮʳ. 

ʅʘʧʨʠʤʝʨ, 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

467

895

321

A  - ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ 3-ʛʦ  ʧʦʨʷʜ-

ʢʘ. 

ʄʥʦʞʝʩʪʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʪʨʝʟʢʝ, ʩʦʝʜʠʥʷʶʱʠʤ ʝʸ ʣʝʚʳʡ  ʚʝʨʭʥʠʡ ʫʛʦʣ ʩ 

ʧʨʘʚʳʤ ʥʠʞʥʠʤ, ʪ.ʝ. ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ nnaaa ,...,, 2211 , ʥʘ-

ʟʳʚʘʝʪʩʷ ʛʣʘʚʥʦʡ  ʜʠʘʛʦʥʘʣʴʶ; ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦ-

ʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘ ʦʪʨʝʟʢʝ, ʩʦʝʜʠʥʷʶʱʝʤ ʝʸ ʧʨʘʚʳʡ ʚʝʨʭʥʠʡ ʫʛʦʣ 

ʩ ʣʝʚʳʤ ʥʠʞʥʠʤ, ʥʘʟʳʚʘʝʪʩʷ ʧʦʙʦʯʥʦʡ (ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ) ʜʠʘ-

ʛʦʥʘʣʴʶ. 
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ʅʘʧʨʠʤʝʨ, ʜʘʥʘ ʤʘʪʨʠʮʘ 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

987

654

321

ɼ ; ʵʣʝʤʝʥʪʳ 1,5,9 ʩʦ-

ʩʪʘʚʣʷʶʪ ʛʣʘʚʥʫʶ ʜʠʘʛʦʥʘʣʴ ʤʘʪʨʠʮʳ, ʘ ʵʣʝʤʝʥʪʳ 3,5,7 ï ʚʩʧʦ-

ʤʦʛʘʪʝʣʴʥʫʶ ʜʠʘʛʦʥʘʣʴ. 

ʂʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʪʨʝʫʛʦʣʴʥʦʡ, ʝʩʣʠ ʝʸ  ʵʣʝ-

ʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʥʘʜ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʴʶ  ʠʣʠ ʧʦʜ 

ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʴʶ, ʨʘʚʥʳ ʥʫʣʶ. 

ʅʘʧʨʠʤʝʨ, 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

800

760

234

,

465

031

002

CB  

ɿʜʝʩʴ ʤʘʪʨʠʮʘ B ï ʪʨʝʫʛʦʣʴʥʘʷ ʩʥʠʟʫ, ʘ ʤʘʪʨʠʮʘ ʉ ï ʪʨʝ-

ʫʛʦʣʴʥʘʷ ʩʚʝʨʭʫ. ʂʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʜʠʘʛʦʥʘʣʴʥʦʡ, 

ʝʩʣʠ ʚʩʝ ʝʸ ʵʣʝʤʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚʥʝ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ,  

ʨʘʚʥʳ ʥʫʣʶ. 

ʅʘʧʨʠʤʝʨ, 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-=

300

040

005

A - ʜʠʘʛʦʥʘʣʴʥʘʷ ʤʘʪʨʠʮʘ 3-ʛʦ ʧʦ-

ʨʷʜʢʘ. 

ɽʩʣʠ ʫ ʜʠʘʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ n-ʛʦ ʧʦʨʷʜʢʘ ʚʩʝ  ʜʠʘʛʦʥʘʣʴ-

ʥʳʝ  ʵʣʝʤʝʥʪʳ ʨʘʚʥʳ ʝʜʠʥʠʮʝ, ʪʦ ʤʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʝʜʠʥʠʯ-

ʥʦʡ ʤʘʪʨʠʮʝʡ n-ʛʦ ʧʦʨʷʜʢʘ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ʙʫʢʚʦʡ ɽ. 

ʅʘʧʨʠʤʝʨ, 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

100

010

001

E - ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ 3-ʛʦ ʧʦʨʷʜʢʘ. 
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ʄʘʪʨʠʮʘ ʣʶʙʦʛʦ ʨʘʟʤʝʨʘ ʥʘʟʳʚʘʝʪʩʷ ʥʫʣʝʚʦʡ, ʝʩʣʠ ʚʩʝ ʝʸ  

ʵʣʝʤʝʥʪʳ ʨʘʚʥʳ ʥʫʣʶ. 

ʉʠʤʤʝʪʨʠʯʝʩʢʦʡ ʤʘʪʨʠʮʝʡ ʥʘʟʳʚʘʝʪʩʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ, 

ʫ ʢʦʪʦʨʦʡ ʵʣʝʤʝʥʪʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩʠʤʤʝʪʨʠʯʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ, ʨʘʚʥʳ ʜʨʫʛ  ʜʨʫʛʫ.  

ʅʘʧʨʠʤʝʨ, 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

863

652

321

B . 

ʉʫʤʤʦʡ (ʨʘʟʥʦʩʪʴʶ) ʜʚʫʭ ʤʘʪʨʠʮ ɸ ʠ ɺ ʦʜʠʥʘʢʦʚʦʛʦ ʨʘʟʤʝ-

ʨʘ m x n (ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʤʘʪʨʠʮ ʦʜʠʥʘʢʦʚʦʡ ʨʘʟʤʝʨʥʦ-

ʩʪʠ) ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʘ ʉ=ɸ°ɺ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʡ ijijij bac °=  

ʜʣʷ i =1,é,m;  =1,é,n; ʪ.ʝ.ʤʘʪʨʠʮʳ  ʩʢʣʘʜʳʚʘʶʪʩʷ (ʚʳʯʠʪʘʶʪʩʷ) 

ʧʦʵʣʝʤʝʥʪʥʦ. 

ʇʨʠʤʝʨ. öö
÷

õ
ææ
ç

å

-

-
=öö
÷

õ
ææ
ç

å

-

-
+öö
÷

õ
ææ
ç

å

3238

2444

4007

2136

831

312
 

ʉʚʦʡʩʪʚʘ ʩʫʤʤʳ ʤʘʪʨʠʮ:  

 1.ɸ+ɺ=ɺ+ɸ; 

2. (ɸ+ɺ)+ʉ=ɸ+(ɺ+ʉ); 3. ɸ+0=ɸ, 

ʇʨʦʠʟʚʝʜʝʥʠʝʤ ʯʠʩʣʘ k ʥʘ ʤʘʪʨʠʮʫ ɸ ʥʘʟʳʚʘʝʪʩʷ ʤʘʪʨʠʮʘ 

ɺ=kA, ʩʦʩʪʦʷʱʘʷ ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ɸ, ʫʤʥʦʞʝʥʥʳʭ ʥʘ ʯʠʩ-

ʣʦ k, ʪ.ʝ. ijij kab =  (i=1,é,m; j=1,é,n). 

ʇʨʠʤʝʨ. ʇʫʩʪʴ öö
÷

õ
ææ
ç

å
=

73

42
A .  ʅʘʡʪʠ 5ɸ. 
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5ɸ=5Ö öö
÷

õ
ææ
ç

å
=öö
÷

õ
ææ
ç

å

3515

2010

73

42
. 

ʉʣʝʜʩʪʚʠʝ. ʆʙʱʠʡ ʤʥʦʞʠʪʝʣʴ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ  

ʤʦʞʥʦ ʚʳʥʦʩʠʪʴ ʟʘ ʟʥʘʢ ʤʘʪʨʠʮʳ. 

ʇʨʠʤʝʨ. öö
÷

õ
ææ
ç

å
Ö=öö

÷

õ
ææ
ç

å

0126

3610
2

0252

61220
. 

ʉʧʨʘʚʝʜʣʠʚʳ ʩʚʦʡʩʪʚʘ: 

1. 1Öɸ = ɸ 

2. 0Öɸ = 0, ʛʜʝ 0 - ʥʫʣʝʚʘʷ ʤʘʪʨʠʮʘ 

3. kÖ0 = 0 

4. (k + p)A = kA + pA 

5. k(A+B) = kA + kB 

6. (kp)A = k(pA) = p(kA) 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʦʧʝʨʘʮʠʷ ʫʤʥʦʞʝ-

ʥʠʷ ʤʘʪʨʠʮʳ ʥʘ ʤʘʪʨʠʮʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʝʝ ʩʣʦʞʥʦ. 

ʋʤʥʦʞʝʥʠʝ ʤʘʪʨʠʮʳ ɸ ʥʘ ʤʘʪʨʠʮʫ ɺ ʦʧʨʝʜʝʣʝʥʦ, ʢʦʛʜʘ 

ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʧʝʨʚʦʡ ʤʘʪʨʠʮʳ ʨʘʚʥʦ ʯʠʩʣʫ ʩʪʨʦʢ ʚʪʦʨʦʡ. ʊʦ-

ʛʜʘ  ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʤʘʪʨʠʮ nkkm BA ³³Ö ʥʘʟʳʚʘʝʪʩʷ ʪʘʢʘʷ ʤʘʪʨʠʮʘ 

nmC ³, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʢʦʪʦʨʦʡ ijc  ʨʘʚʝʥ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʵʣʝʤʝʥʪʦʚ i-ʪʦʡ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ɸ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥ-

ʪʳ j-ʪʦʛʦ ʩʪʦʣʙʮʘ ʤʘʪʨʠʮʳ ɺ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ, ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʦʣʫʯʠʪʴ ʵʣʝʤʝʥʪ ijc , ʩʪʦʷʱʠʡ ʚ ʩʪʨʦʢʝ ʩ ʥʦʤʝʨʦʤ i ʠ ʩʪʦʣʙʮʝ ʩ 

ʥʦʤʝʨʦʤ j , ʥʘʜʦ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ɸ ʩ ʥʦʤʝʨʦʤ i 

ʫʤʥʦʞʠʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ ʤʘʪʨʠʮʳ ɺ ʠʟ ʩʪʦʣʙʮʘ ʩ 

ʥʦʤʝʨʦʤ j ʠ ʚʩʝ ʧʦʣʫʯʝʥʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʩʣʦʞʠʪʴ. 

ɿʘʜʘʯʘ.  ʅʘʡʪʠ ɸÖɺ ʠ ɺÖɸ, ʝʩʣʠ 
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ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-

=öö
÷

õ
ææ
ç

å

-

-
=

43

32

51

,
131

854
BA  

ʈʝʰʝʥʠʝ 

Ʒ ʇʨʦʠʟʚʝʜʝʥʠʝ ɸÖɺ ʩʫʱʝʩʪʚʫʝʪ, ʪ.ʢ. ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ 

ɸ ʨʘʚʥʦ ʯʠʩʣʫ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ɺ. 

öö
÷

õ
ææ
ç

å

--
=

=öö
÷

õ
ææ
ç

å

Ö-+-Ö+ÖÖ-+-Ö+-Ö

Ö+-Ö-+ÖÖ+-Ö-+-Ö
=

=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-

Ööö
÷

õ
ææ
ç

å

-

-
=Ö

810

6730

4)1()3(3513)1()2(3)1(1

48)3()5(5438)2()5()1(4

43

32

51

131

854
BA

ƹ

 

ʇʨʦʠʟʚʝʜʝʥʠʝ ɺÖɸ ʩʫʱʝʩʪʚʫʝʪ, ʪ.ʢ. ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ ɺ 

ʨʘʚʥʦ ʯʠʩʣʫ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ɸ. 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

--

-

=öö
÷

õ
ææ
ç

å

-

-
Ö
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

-

=Ö

20316

13111

13201

131

854

43

32

51

AB  

ʋʤʥʦʞʝʥʠʝ ʤʘʪʨʠʮ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ: 

1. k(AB)=(kA)B=A(kB), ʛʜʝ k ï ʯʠʩʣʦ 

2. (A+B)C=AC+BC 

3. A(B+C)=AB+AC 

4. (AB)C=A(BC) 

5. AÖB B̧ÖA 
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ʊʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ - ʵʪʦ ʧʝʨʝʭʦʜ ʦʪ ʤʘʪʨʠʮʳ A  ʢ 

ʤʘʪʨʠʮʝ A¡, ʚ ʢʦʪʦʨʦʡ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ ʩ 

ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʨʷʜʢʘ. ʄʘʪʨʠʮʘ A¡ ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥ-

ʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʪʨʠʮʳ A . 

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ, ʝʩʣʠ ʤʘʪʨʠʮʘ A  ʠʤʝʝʪ ʨʘʟʤʝʨ  

m x n, ʪʦ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʘʷ ʤʘʪʨʠʮʘ A¡ ʠʤʝʝʪ ʨʘʟʤʝʨ n x m. 

ʇʨʠʤʝʨ. öö
÷

õ
ææ
ç

å
=

654

321

32x
A . ʊʦʛʜʘ 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=¡

63

52

41

23x
A   

ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʜʨʫʛʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥ-

ʥʦʡ ʤʘʪʨʠʮʳ, ʥʘʧʨʠʤʝʨ,   ɸ
ʊ
. 

ʉʚʦʡʩʪʚʘ ʦʧʝʨʘʮʠʠ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʷ: 

1. () AA =
¡¡                   3. ( ) BABA ¡+¡=

¡
+  

2. ( ) AkkA ¡=
¡

    4. ( ) ABAB ¡¡=
¡

 

ʉʣʝʜʦʤ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʳ ɸ ʥʘʟʳʚʘʝʪʩʷ ʩʫʤʤʘ ʝʸ ʜʠʘʛʦʥʘʣʴ-

ʥʳʭ ʵʣʝʤʝʥʪʦʚ  

ä
=

=
n

i

iiatrA
1

 

ɿʘʜʘʯʘ. ʅʘʡʪʠ ʩʣʝʜ  ʤʘʪʨʠʮʳ ʉ = ɸɺ, ʝʩʣʠ öö
÷

õ
ææ
ç

å
=

503

012
A , 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

02

25

31

B
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ʈʝʰʝʥʠʝ 

Ʒ öö
÷

õ
ææ
ç

å
=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

Ööö
÷

õ
ææ
ç

å
=Ö=

913

87

02

25

31

503

012
BAC

 

ʉʣʝʜ 1697 =+=trC  ƹ 

  ʎʝʣʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʴʶ ( )1>mAm
 ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠ-

ʮʳ ɸ ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʠʟʚʝʜʝʥʠʝ m ʤʘʪʨʠʮ, ʨʘʚʥʳʭ ɸ, ʪʦ ʝʩʪʴ   

)()'&
m

m AAAA ÖÖ= ...  

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ   ., 10 AAEA ==  

ʉʧʨʘʚʝʜʣʠʚʳ  ʨʘʚʝʥʩʪʚʘ:    ( ) mkkmkmkm AAAAA ==Ö + ,  

ʇʨʠʤʝʨ.  ʅʘʡʪʠ ɸ
2 
, ʛʜʝ öö

÷

õ
ææ
ç

å
=

43

21
A  

ʈʝʰʝʥʠʝ 

 öö
÷

õ
ææ
ç

å
=öö
÷

õ
ææ
ç

å
Ööö
÷

õ
ææ
ç

å
=

2215

107

43

21

43

212A

 

 

˟̆̍́ φȢ ˛̐̑̆̅̆̌̉̓̆̌̉ ̜̖̋̃́̅̑́̓̎ ̗̍́̓̑̉ 

ʇʣʘʥ 

1. ʇʦʥʷʪʠʝ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʤʘʪʨʠʮ. 

2. ɺʳʯʠʩʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʝʡ. 

3. ʉʚʦʡʩʪʚʘ ʦʧʨʝʜʝʣʠʪʝʣʝʡ. 
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  ʉ ʧʦʥʷʪʠʝʤ ʤʘʪʨʠʮʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʧʦʥʷʪʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ, ʢʦ-

ʪʦʨʦʝ ʚʦʟʥʠʢʣʦ ʚ ʩʚʷʟʠ ʩ ʟʘʜʘʯʝʡ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʆʧʨʝʜʝʣʠʪʝʣʴ ï ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʝʝ ʢʚʘʜʨʘʪʥʫʶ ʤʘʪʨʠʮʫ.  

ʇʫʩʪʴ ɸ - ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ:

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

=

nnnn

n

n

aaa

aaa

aaa

A

...

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

...

...

21

22221

11211

 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʝʡ ʦʧʨʝʜʝʣʠʪʝʣʴ n-ʦʛʦ ʧʦʨʷʜʢʘ ʦʙʦʟʥʘʯʘʶʪ 

ʩʠʤʚʦʣʦʤ  ȹ (ʠʣʠ |ɸ|)                                                     

.

...

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

...

...

21

22221

11211

ù
ù
ù
ù

ú

ù

é
é
é
é

ê

é

=D

nnnn

n

n

aaa

aaa

aaa

 

ʆʧʨʝʜʝʣʠʪʝʣʝʤ ʤʘʪʨʠʮʳ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ( )11aA= , ʠʣʠ ʦʧʨʝʜʝ-

ʣʠʪʝʣʝʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʥʘʟʳʚʘʝʪʩʷ ʵʣʝʤʝʥʪ   11a :  
11a=D  

ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ ɸ = (5), ʪʦʛʜʘ 5=D . 

ʆʧʨʝʜʝʣʠʪʝʣʝʤ ʤʘʪʨʠʮʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ öö
÷

õ
ææ
ç

å
=

2221

1211

aa

aa
A , ʠʣʠ 

ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ, ʢʦʪʦʨʦʝ ʚʳ-

ʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:  
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12212211

2221

1211
aaaa

aa

aa
-==D , ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ ʚʪʦʨʦʛʦ ʧʦ-

ʨʷʜʢʘ ʨʘʚʝʥ ʨʘʟʥʦʩʪʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʛʣʘʚʥʦʡ ʠ ʚʩʧʦ-

ʤʦʛʘʪʝʣʴʥʦʡ ʜʠʘʛʦʥʘʣʠ. 

ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ öö
÷

õ
ææ
ç

å -
=

14

32
A ,ʪʦʛʜʘ  

14122)3(412
14

32
=+=-Ö-Ö=

-
=D  

ʆʧʨʝʜʝʣʠʪʝʣʝʤ ʤʘʪʨʠʮʳ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, ʥʘʟʳʚʘʝʪʩʷ ʯʠʩ-

ʣʦ, ʢʦʪʦʨʦʝ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

),( 331221112332132231

312312133221332211

333231

232221

131211

aaaaaaaaa

aaaaaaaaa

aaa

aaa

aaa

++-

-++==D
 

ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʨʘʚʝʥ ʩʫʤʤʝ ʧʨʦʠʟ-

ʚʝʜʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʡ ʵʣʝʤʝʥ-

ʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʨʠ ʚʝʨʰʠʥʘʭ ʜʚʫʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩ ʦʩʥʦʚʘ-

ʥʠʷʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ, ʤʠʥʫʩ ʩʫʤʤʘ ʧʨʦʠʟ-

ʚʝʜʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʠʘʛʦʥʘʣʠ ʠ ʧʨʦʠʟʚʝʜʝʥʠʡ 

ʵʣʝʤʝʥʪʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʨʠ ʚʝʨʰʠʥʘʭ ʜʚʫʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ ʩ 

ʦʩʥʦʚʘʥʠʷʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʠʘʛʦʥʘʣʠ.  
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ʉʭʝʤʘʪʠʯʝʩʢʠ:                                                                                                              

 

ʇʨʠʤʝʨ. ʇʫʩʪʴ ,
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ö
ö
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æ
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-

=A ʪʦʛʜʘ  

10147010175028
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557)2(037)1(4

705

513

274

-=---++-=

=ÖÖ-ÖÖ--Ö-Ö-
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ʈʘʩʩʤʦʪʨʠʤ ʚʦʧʨʦʩ ʚʳʯʠʩʣʝʥʠʷ ʦʧʨʝʜʝʣʠʪʝʣʷ n-ʦʛʦ ʧʦʨʷʜ-

ʢʘ. ɺ ʦʧʨʝʜʝʣʠʪʝʣʝ ʚʳʜʝʣʷʶʪ ʵʣʝʤʝʥʪ ija  ʠ ʚʳʯʸʨʢʠʚʘʶʪ (ʤʳʩ-

ʣʝʥʥʦ) i-ʪʫʶ ʩʪʨʦʢʫ ʠ j-ʪʳʡ ʩʪʦʣʙʝʮ, ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʢʦʪʦʨʳʭ 

ʩʪʦʠʪ ʵʣʝʤʝʥʪ ija . ʇʦʣʫʯʝʥʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ (ʩ ʪʝʤ ʞʝ ʨʘʩʧʦ-

ʣʦʞʝʥʠʝʤ ʩʪʨʦʢ ʠ ʩʪʦʣʙʮʦʚ) (n-1)-ʛʦ ʧʦʨʷʜʢʘ ʥʘʟʳʚʘʝʪʩʷ ʤʠʥʦ-

ʨʦʤ ijM  ʵʣʝʤʝʥʪʘ ija  ʜʘʥʥʦʛʦ ʦʧʨʝʜʝʣʠʪʝʣʷ. ʄʠʥʦʨ, ʚʟʷʪʳʡ ʩʦ 

ʟʥʘʢʦʤ (-1)
i+j 
, ʥʘʟʳʚʘʝʪʩʷ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤ ʜʦʧʦʣʥʝʥʠʝʤ ɸij ʵʣʝ-

ʤʝʥʪʘ ija : ( ) ij

ji

ij MA
+

-= 1 , ʪʦ ʝʩʪʴ ʘʣʛʝʙʨʘʠʯʝʩʢʦʝ ʜʦʧʦʣʥʝʥʠʝ 

ʩʦʚʧʘʜʘʝʪ ʩ ʤʠʥʦʨʦʤ, ʢʦʛʜʘ ʩʫʤʤʘ ʥʦʤʝʨʦʚ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ 

(i+j)-ʯʸʪʥʦʝ ʯʠʩʣʦ, ʠ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʤʠʥʦʨʘ ʟʥʘʢʦʤ, ʢʦʛʜʘ (i+j)-

ʥʝʯʸʪʥʦʝ ʯʠʩʣʦ. 
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ɿʘʜʘʯʘ. ʅʘʡʪʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʜʦʧʦʣʥʝʥʠʷ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ 

ʦʧʨʝʜʝʣʠʪʝʣʷ 

705

513

274

-

-

=D  

ʈʝʰʝʥʠʝ 

Ʒ 

 ɸ11=(-1)
1+1 ρ υ
π χ

= -7;   ɸ12=(-1)
1+2σ υ
υ χ

= -(21-25)= 4;  

ɸ13=(-1)
1+3σ ρ
υ π

= 5; 

ɸ21=(-1)
2+1χ ς
π χ

= -49;  ɸ22=(-1)
2+2τ ς
υ χ

=28-(-10)= 38;                         

 ɸ23=(-1)
2+3τ χ
υ π

=-(-35)=35;  ɸ31=(-1)
3+1 χ ς

ρ υ
=33; 

 ɸ32=(-1)
3+2τ ς
σ υ

=-(20+6)= -26; ɸ33=(-1)
3+3τ χ
σ ρ

=-4-21=-25ƹ 

ʆʧʨʝʜʝʣʠʪʝʣʝʤ n-ʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʪ-

ʨʠʮʝ 
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÷
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=
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21

22221
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, ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ, ʨʘʚʥʦʝ: 
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ʪʦ ʝʩʪʴ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʩʪʨʦʢʠ ʥʘ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʜʦʧʦʣʥʝʥʠʷ. 

(ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʠʪʝʣʴ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʵʣʝʤʝʥʪʘʤ ʧʨʦ-

ʠʟʚʦʣʴʥʦʛʦ ʩʪʦʣʙʮʘ) 

ʀʩʧʦʣʴʟʫʷ ʵʪʦ ʦʧʨʝʜʝʣʝʥʠʝ, ʚʳʯʠʩʣʠʤ ʦʧʨʝʜʝʣʠʪʝʣʴ ʚʪʦʨʦ-

ʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʦʚ ʚ ʦʙʱʝʤ ʚʠʜʝ. 

ɿʘʜʘʯʘ. ɼʘʥʘ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʪʦ ʝʩʪʴ n 

= 2. ɺʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ D ʧʦ ʵʣʝʤʝʥʪʘʤ ʧʝʨʚʦʡ ʩʪʨʦʢʠ.                             

ʈʝʰʝʥʠʝ 

Ʒ ,)1()1( 2112221121
21

1222
11

11

2221

1211
aaaaaaaa

aa

aa
-=-+-==D ++

ʪʦ 

ʝʩʪʴ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ (ʩʤ. ʦʧ-

ʨʝʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ 2-ʦʛʦ ʧʦʨʷʜʢʘ).ƹ 

ɿʘʜʘʯʘ. ɼʘʥʘ ʢʚʘʜʨʘʪʠʯʥʘʷ ʤʘʪʨʠʮʘ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, ʪʦ ʝʩʪʴ  n 

= 3. ɺʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ D ʧʦ ʵʣʝʤʝʥʪʘʤ ʚʪʦʨʦʛʦ ʩʪʦʣʙʮʘ.                          

ʈʝʰʝʥʠʝ 
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ʪʦ ʝʩʪʴ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ (ʩʤ. 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ 3-ʛʦ ʧʦʨʷʜʢʘ).ƹ 

ɿʘʜʘʯʘ. ɺʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ

705

513

274

-

-

=D    ʧʦ ʵʣʝʤʝʥ-

ʪʘʤ ʧʝʨʚʦʡ ʩʪʨʦʢʠ. 

ʈʝʰʝʥʠʝ 

Ʒ ( ) ( ) +Ö-Ö+
-
Ö-Ö=-

-

=D
++

75

53
17

70

51
14

705

513

274
2111

 

( ) 10- =10-28+28- =2Ŀ5- 25)-7Ŀ(21-4Ŀ(-7)
05

51
1)2(

31
=

-
Ö-Ö-+

+
 

ƹ 

ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʚʳʯʠʩʣʝʥʠʡ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ         

ʩʚʦʡʩʪʚʘ: 

1. ɽʩʣʠ ʥʝʢʦʪʦʨʘʷ ʩʪʨʦʢʘ (ʩʪʦʣʙʝʮ) ʦʧʨʝʜʝʣʠʪʝʣʷ     ʩʦʩʪʦʠʪ 

ʠʟ ʥʫʣʝʡ, ʪʦ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʚʝʥ ʥʫʣʶ. 

2. ʆʧʨʝʜʝʣʠʪʝʣʴ, ʩʦʜʝʨʞʘʱʠʡ ʜʚʝ ʦʜʠʥʘʢʦʚʳʝ ʩʪʨʦʢʠ  

(ʩʪʦʣʙʮʘ) ʨʘʚʝʥ ʥʫʣʶ. 

3. ɽʩʣʠ ʢʘʢʠʝ-ʣʠʙʦ ʜʚʝ ʩʪʨʦʢʠ (ʜʚʘ ʩʪʦʣʙʮʘ) ʦʧʨʝʜʝʣʠʪʝʣʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ, ʪʦ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʚʝʥ ʥʫʣʶ. 

4. ʆʙʱʠʡ ʤʥʦʞʠʪʝʣʴ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʩʪʨʦʢʠ ʩʪʦʣʙʮʘ) ʤʦʞ-

ʥʦ ʚʳʥʦʩʠʪʴ ʟʘ ʟʥʘʢ ʦʧʨʝʜʝʣʠʪʝʣʷ. 

5. ʇʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ ʜʚʫʭ ʩʪʨʦʢ (ʩʪʦʣʙʮʦʚ) ʦʧʨʝʜʝʣʠʪʝʣʴ 
ʤʝʥʷʝʪ ʟʥʘʢ. 

6. ʆʧʨʝʜʝʣʠʪʝʣʴ ʥʝ ʠʟʤʝʥʠʪʩʷ, ʝʩʣʠ ʢ ʵʣʝʤʝʥʪʘʤ ʣʶʙʦʡ 
ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ) ʧʨʠʙʘʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ 

ʜʨʫʛʦʡ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ), ʫʤʥʦʞʝʥʥʳʝ ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ. 
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7. ʇʨʠ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʠ ʤʘʪʨʠʮʳ ʦʧʨʝʜʝʣʠʪʝʣʴ ʥʝ ʤʝʥʷ-

ʝʪʩʷ. 

8. ɽʩʣʠ ɽ - ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ, ʪʦ ʝʸ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʚʝʥ 

ʝʜʠʥʠʮʝ. 

9. ɽʩʣʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ) ʫʤʥʦ-

ʞʠʪʴ ʥʘ ʯʠʩʣʦ k, ʪʦ ʦʧʨʝʜʝʣʠʪʝʣʴ ʫʤʥʦʞʠʪʩʷ ʥʘ ʵʪʦ ʯʠʩ-

ʣʦ k. 

10. ɽʩʣʠ ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʥʝʢʦʪʦʨʦʡ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ) ʦʧʨʝ-

ʜʝʣʠʪʝʣʷ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʩʫʤʤʳ ʜʚʫʭ ʩʣʘʛʘʝʤʳʭ, ʪʦ 

ʪʘʢʦʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʨʘʚʝʥ ʩʫʤʤʝ ʜʚʫʭ ʦʧʨʝʜʝʣʠʪʝʣʝʡ, ʚ 

ʧʝʨʚʦʤ ʠʟ ʢʦʪʦʨʳʭ ʥʘ ʤʝʩʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʠ 

(ʩʪʦʣʙʮʘ) ʨʘʩʧʦʣʦʞʝʥʳ ʧʝʨʚʳʝ ʩʣʘʛʘʝʤʳʝ, ʚʦ ʚʪʦʨʦʤ - 

ʚʪʦʨʳʝ ʩʣʘʛʘʝʤʳʝ. 

11. ʉʫʤʤʘ ʧʨʦʠʟʚʝʜʝʥʠʡ ʵʣʝʤʝʥʪʦʚ ʢʘʢʦʡ-ʣʠʙʦ ʩʪʨʦʢʠ 

(ʩʪʦʣʙʮʘ) ʥʘ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʜʦʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʜʨʫ-

ʛʦʡ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ) ʨʘʚʥʘ ʥʫʣʶ. 

ɿʘʜʘʯʘ. ʋʧʨʦʩʪʠʪʴ ʠ ʚʳʯʠʩʣʠʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ 

1793

19125

642

=D  

ʈʝʰʝʥʠʝ 
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ɿʘʜʘʯʘ. ɺʳʯʠʩʣʠʪʴ 

1136

2342

2030

7421

=D  

ʈʝʰʝʥʠʝ 

ƷI  ʩʧʦʩʦʙ (ʧʦ ʵʣʝʤʝʥʪʘʤ ʚʪʦʨʦʡ ʩʪʨʦʢʠ, ʪʘʢ ʢʘʢ ʩʪʨʦʢʘ ʩʦʜʝʨ-

ʞʠʪ ʜʚʘ ʥʫʣʷ):  

( ) ( ) =-Ö+-Ö==D
++

136

342

421
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116

232

741

13

1136
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2030

7421
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30390213)45(2
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48143(3)122133446632

432141(2)142121736

624712131(3

-=--=-Ö+

+-Ö=---+++---
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-ÖÖ+ÖÖ+ÖÖ=

 

II  ʩʧʦʩʦʙ (ʧʦʥʠʞʝʥʠʝ ʧʦʨʷʜʢʘ ʦʧʨʝʜʝʣʠʪʝʣʷ, ʠʩʧʦʣʴʟʫʷ ʩʚʦʡʩʪ-

ʚʘ):            

=
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--=
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==D

41239
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412396

12502

2030

0001

1136
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303)101(3)276175(3))23)(12(175(3

3523

125
3

35233

1250

001

3

41233

1250

201

3

-=-=-=---=
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˟̆̍́ χȢ ˛̠̂̑́̓̎́ ̗̍́̓̑̉́ 

 

ʇʣʘʥ 

1. ʇʦʥʷʪʠʝ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ. 

2. ɸʣʛʦʨʠʪʤʳ ʥʘʭʦʞʜʝʥʠʷ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ. 

3. ʈʝʰʝʥʠʝ ʧʨʦʩʪʝʡʰʠʭ ʤʘʪʨʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ 

ʄʘʪʨʠʮʘ ὃ ʥʘʟʳʚʘʝʪʩʷ ʦʙʨʘʪʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʘʪʨʠʮʝ 

ὃ, ʝʩʣʠ ʧʨʠ ʫʤʥʦʞʝʥʠʠ ʵʪʦʡ ʤʘʪʨʠʮʳ ʥʘ ʜʘʥʥʫʶ ʢʘʢ ʩʧʨʘʚʘ, ʪʘʢ 
ʠ ʩʣʝʚʘ ʧʦʣʫʯʘʝʪʩʷ ʝʜʠʥʠʯʥʘʷ ʤʘʪʨʠʮʘ: ὃ ẗὃ ὃẗὃ ὉȢ 

ʊʦʣʴʢʦ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʠʤʝʝʪ ʦʙʨʘʪʥʫʶ, ʠ ʦʙʨʘʪʥʘʷ 

ʤʘʪʨʠʮʘ ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪʥʦʡ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ. 

ʆʜʥʘʢʦ ʥʝ ʢʘʞʜʘʷ ʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʠʤʝʝʪ ʦʙʨʘʪʥʫʶ. 

ʇʨʠʚʝʜʸʤ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʫ ʦ ʥʝʦʙʭʦʜʠʤʦʤ ʠ ʜʦʩ-

ʪʘʪʦʯʥʦʤ ʫʩʣʦʚʠʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ. 

ʊʝʦʨʝʤʘ. ʆʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ὃ  
ʩʫʱʝʩʪʚʫʝʪ ʠ ʝʜʠʥʩʪʚʝʥʥʘ 

ʪʦʛʜʘ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ ɸ ʥʝ ʨʘʚʝʥ ʥʫ-

ʣʶ. ɸʣʛʦʨʠʪʤ ʥʘʭʦʞʜʝʥʠʷ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ: 

1. ʅʘʡʪʠ ʦʧʨʝʜʝʣʠʪʝʣʴ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ɸ. 

  ɽʩʣʠ ȹ=0, ʪʦ ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ὃ  
ʥʝ ʩʫʱʝʩʪʚʫʝʪ. 

  ɽʩʣʠ ȹÍ0, ʪʦ ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ὃ  
ʩʫʱʝʩʪʚʫʝʪ. 

2. ʅʘʡʪʠ ʤʘʪʨʠʮʫ ὃ,
 
ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʫʶ ʢ ʤʘʪʨʠʮʝ ɸ. 
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3. ʅʘʡʪʠ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʜʦʧʦʣʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʪʨʘʥʩʧʦ-

ʥʠʨʦʚʘʥʥʦʡ ʤʘʪʨʠʮʳ. 

4. ʉʦʩʪʘʚʠʪʴ ʧʨʠʩʦʝʜʠʥʸʥʥʫʶ ʤʘʪʨʠʮʫ ɸ ʠʟ ʘʣʛʝʙʨʘʠʯʝ-

ʩʢʠʭ ʜʦʧʦʣʥʝʥʠʡ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ ʤʘʪʨʠʮʳ. 

5. ʅʘʡʪʠ ʦʙʨʘʪʥʫʶ ʤʘʪʨʠʮʫ ὃ  
ʧʦ ʬʦʨʤʫʣʝ

 ὃ = ὃᶻ  

(ȹÍ0) 

6. ʇʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ 

ὃ 1 
, ʠʩʭʦʜʷ ʠʟ ʝʸ ʦʧʨʝʜʝʣʝʥʠʷ ὃ ẗὃ ὃẗὃ Ὁ 

(ʧ.6 ʥʝ ʦʙʷʟʘʪʝʣʝʥ) 

ɿʘʜʘʯʘ. ɼʣʷ ʤʘʪʨʠʮʳ 
ö
ö
ö
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=
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413

201

A ʥʘʡʪʠ ʦʙʨʘʪʥʫʶ ὃ Ȣ 

ʈʝʰʝʥʠʝ 

Ʒ1.ʅʘʡʜʸʤ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ:  

           0246

010

413

201

¸-=+-=

-

=D  

ɿʥʘʯʠʪ, 1-A  ʩʫʱʝʩʪʚʫʝʪ. 

2.ʅʘʡʜʸʤ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ:
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-=¡

042

110

031

A  

3.ʅʘʡʜʸʤ ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʜʦʧʦʣʥʝʥʠʷ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʦʡ ʤʘʪ-

ʨʠʮʳ: 
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4.ʉʦʩʪʘʚʠʤ ʧʨʠʩʦʝʜʠʥʸʥʥʫʶ ʤʘʪʨʠʮʫ  

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

-

--

=

113

200

224
*ɸ  

5.ʅʘʡʜʸʤ ʦʙʨʘʪʥʫʶ ʤʘʪʨʠʮʫ ʧʦ ʬʦʨʤʫʣʝ: 
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111 ɸA  

6.ʉʜʝʣʘʝʤ ʧʨʦʚʝʨʢʫ, ʠʩʧʦʣʴʟʫʷ ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ:
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ɿʥʘʯʠʪ, ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʥʘʡʜʝʥʘ ʧʨʘʚʠʣʴʥʦ.ƹ 

ʇʫʩʪʴ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ BAX= , ʛʜʝ BXA ,, -

ʤʘʪʨʠʮʳ. 

ɽʩʣʠ ʤʘʪʨʠʮʘ A  ʪʘʢʘʷ, ʯʪʦ ʦʧʨʝʜʝʣʠʪʝʣʴ 0̧D , ʪʦ ʫ ʥʝʸ 

ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʝʡ ʤʘʪʨʠʮʘ 1-A . ɺʳʧʦʣʥʠʤ ʪʦʞʜʝʩʪʚʝʥ-



 

 

23 
 

ʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʨʘʚʥʝʥʠʷ, ʫʤʥʦʞʘʷ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ 

ʫʨʘʚʥʝʥʠʷ ʥʘ ʤʘʪʨʠʮʫ 1-A , ʨʘʟʤʝʱʘʷ ʚ ʦʙʝʠʭ ʯʘʩʪʷʭ ʫʨʘʚʥʝʥʠʷ 

ʤʥʦʞʠʪʝʣʴ 1-A  ʩʣʝʚʘ. ʇʦʣʫʯʠʤ: BAAXA Ö=Ö -- 11 )(  

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ EAA =Ö-1 , ʘ XXE =Ö . 

ʊʦʛʜʘ: 

BAX

BAXE

Ö=

Ö=Ö

-

-

1

1

 

ʪʦ ʝʩʪʴ ʥʘʡʜʝʥʘ ʥʝʠʟʚʝʩʪʥʘʷ ʤʘʪʨʠʮʘ.  

ɸʥʘʣʦʛʠʯʥʦ ʨʝʰʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝ  BAX =Ö  

ʋʤʥʦʞʠʤ ʣʝʚʫʶ ʠ ʧʨʘʚʫʶ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʷ ʥʘ ʤʘʪʨʠʮʫ 1-A , 

ʨʘʟʤʝʱʘʷ ʚ ʦʙʝʠʭ ʯʘʩʪʷʭ ʫʨʘʚʥʝʥʠʷ ʤʥʦʞʠʪʝʣʴ 1-A  ʩʧʨʘʚʘ. ʇʦ-

ʣʫʯʠʤ: 

11)( -- Ö=Ö ABAXA  

1-Ö=Ö ABEX  

1-Ö= ABX , 

ʪʦ ʝʩʪʴ ʥʘʡʜʝʥʘ ʥʝʠʟʚʝʩʪʥʘʷ ʤʘʪʨʠʮʘ. 

ʇʫʩʪʴ ʪʨʝʙʫʝʪʩʷ ʨʝʰʠʪʴ ʫʨʘʚʥʝʥʠʝ CBXA =ÖÖ , ʛʜʝ 

CBXA ,,, -ʤʘʪʨʠʮʳ. 

ɽʩʣʠ ʤʘʪʨʠʮʳ AʠB  ʪʘʢʠʝ, ʯʪʦ 0,0 ¸D¸D BA ,ʪʦ ʫ ʥʠʭ ʩʫ-

ʱʝʩʪʚʫʶʪ ʦʙʨʘʪʥʳʝ ʤʘʪʨʠʮʳ 1-A  ʠ 1-B . ʋʤʥʦʞʠʤ ʦʙʝ ʯʘʩʪʠ 

ʫʨʘʚʥʝʥʠʷ ʥʘ 1-A  ʠ 1-B , ʨʘʟʤʝʱʘʷ ʤʥʦʞʠʪʝʣʴ 1-A  ʩʣʝʚʘ ʦʪ 

ʛʨʫʧʧʳ ʤʘʪʨʠʮ, ʘ ʤʥʦʞʠʪʝʣʴ 1-B  ʩʧʨʘʚʘ.  
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ʇʦʣʫʯʠʤ:            

1111 )( ---- ÖÖ=Ö BCABAXBA 1111 )()( ---- ÖÖ=ÖÖÖÖ BCABBXAA  

11 -- ÖÖ=ÖÖ BCAEXE  

11 -- ÖÖ= BCAX , 

ʪʦ ʝʩʪʴ ʥʘʡʜʝʥʘ ʥʝʠʟʚʝʩʪʥʘʷ  ʤʘʪʨʠʮʘ.  

ɿʘʜʘʯʘ. ʈʝʰʠʪʴ ʤʘʪʨʠʯʥʦʝ  ʫʨʘʚʥʝʥʠʝ  

öö
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ç
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=Ööö
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õ
ææ
ç

å

95

53

43

21
X  

ʈʝʰʝʥʠʝ 

Ʒʋʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ BXA =Ö . ʇʦʵʪʦʤʫ ʥʝʠʟʚʝʩʪʥʘʷ ʤʘʪʨʠ-

ʮʘ BAX Ö= -1 . 

ʅʘʡʜʸʤ 1-A , ʝʩʣʠ ʦʥʘ ʩʫʱʝʩʪʚʫʝʪ. ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʠʤ ʦʧʨʝʜʝ-

ʣʠʪʝʣʴ ʤʘʪʨʠʮʳ A : 02
43

21
¸-==D , ʪʦ ʝʩʪʴ 1-A  ʩʫʱʝʩʪʚʫʝʪ. 

ʅʘʡʜʸʤ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ A¡: 
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1,3,2,4 22211211 =-=-== AAAA
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÷

õ
ææ
ç

å

-

-
=

13

24
ɸ . 



 

 

25 
 

ʇʦʣʫʯʘʝʤ:    
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ʊʝʧʝʨʴ ʥʘʡʜʸʤ ʥʝʠʟʚʝʩʪʥʫʶ ʤʘʪʨʠʮʫ X : 
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1 BAX  

ʇʨʦʚʝʨʠʤ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʝʰʝʥʠʷ, ʧʦʜʩʪʘʚʣʷʷ ʥʘʡʜʝʥʥʫʶ ʤʘʪ-

ʨʠʮʫ X  ʚ ʠʩʭʦʜʥʦʝ ʫʨʘʚʥʝʥʠʝ: 

öö
÷

õ
ææ
ç

å
=öö
÷

õ
ææ
ç

å --
Ööö
÷

õ
ææ
ç

å

95

53

32

11

43

21
 

öö
÷

õ
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=öö
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ææ
ç

å
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53

95

53
- ʨʘʚʝʥʩʪʚʦ ʚʝʨʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ ʨʝʰʝʥʦ ʧʨʘʚʠʣʴʥʦ.ƹ 

 

˟̆̍́ ψȢ ˝́̎̄ ̗̜̍́̓̑̉ 

ʇʣʘʥ 

1. ʈʘʥʛ ʤʘʪʨʠʮʳ ʠ ʝʛʦ ʥʘʭʦʞʜʝʥʠʝ. 

2. ʕʣʝʤʝʥʪʘʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʨʠʮ. 

3. ʇʦʥʷʪʠʝ ʦ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ. 

   ɼʣʷ ʨʝʰʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʷʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʠ ʧʨʠʢʣʘʜ-

ʥʳʭ ʟʘʜʘʯ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʨʘʥʛ ʤʘʪʨʠʮʳ. 

ʇʫʩʪʴ ʟʘʜʘʥʘ ʧʨʦʠʟʚʦʣʴʥʘʷ ʤʘʪʨʠʮʘ 
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     ʀʟ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʥʝ-

ʢʦʪʦʨʳʭ k ʩʪʨʦʢ ʠ k ʩʪʦʣʙʮʦʚ, ʤʦʞʥʦ ʦʙʨʘʟʦʚʘʪʴ ʦʧʨʝʜʝʣʠʪʝʣʴ 

k-ʪʦʛʦ ʧʦʨʷʜʢʘ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʤʠʥʦʨʦʤ k-ʪʦʛʦ ʧʦʨʷʜʢʘ 

ʵʪʦʡ ʤʘʪʨʠʮʳ. 

ʅʘʧʨʠʤʝʨ,  

2221

1211

aa

aa
,

3433

1413

aa

aa
-ʤʠʥʦʨʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, 

 

333231

232221

131211

aaa

aaa

aaa

-ʤʠʥʦʨ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. 

ʇʦʨʷʜʦʢ ʦʙʨʘʟʫʝʤʦʛʦ ʤʠʥʦʨʘ ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ ʤʝʥʴʰʝʤʫ 

 ʠʟ ʯʠʩʝʣ m ʠ n. 

ɿʘʜʘʯʘ. ʅʘʧʠʩʘʪʴ ʤʠʥʦʨ ʥʘʠʚʳʩʰʝʛʦ ʧʦʨʷʜʢʘ ʜʣʷ ʤʘʪʨʠʮʳ  
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ʈʝʰʝʥʠʝ 
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Ʒʅʘʠʚʳʩʰʠʡ ʧʦʨʷʜʦʢ ʤʠʥʦʨʘ ʜʣʷ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʨʘʚʝʥ 3. 

ʆʜʥʠʤ ʠʟ ʤʠʥʦʨʦʚ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʷʚʣʷʝʪʩʷ ʤʠʥʦʨ 

265

740

321

-

- ,ʦʙʨʘʟʦʚʘʥʥʳʡ ʵʣʝʤʝʥʪʘʤʠ ʧʝʨʚʳʭ ʪʨʸʭ ʩʪʨʦʢ.  

ɼʣʷ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʤʦʞʥʦ ʥʘʧʠʩʘʪʴ ʚʩʝʛʦ ʯʝʪʳʨʝ ʤʠʥʦʨʘ 

ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʯʸʨʢʠʚʘʷ ʧʦ ʦʜʥʦʡ ʩʪʨʦ-

ʢʝ.ƹ 

 ʆʧʨʝʜʝʣʝʥʠʝ. ɽʩʣʠ ʚ ʤʘʪʨʠʮʝ A ʩʨʝʜʠ ʤʠʥʦʨʦʚ ʧʦʨʷʜʢʘ r ʠʤʝ-

ʝʪʩʷ ʭʦʪʷ ʙʳ ʦʜʠʥ, ʦʪʣʠʯʥʳʡ ʦʪ ʥʫʣʷ, ʘ ʚʩʝ ʤʠʥʦʨʳ ʧʦʨʷʜʢʘ k 

ʙʦʣʴʰʝ r, ʨʘʚʥʳ  ʥʫʣʶ, ʪʦ ʯʠʩʣʦ r ʥʘʟʳʚʘʝʪʩʷ ʨʘʥʛʦʤ ʤʘʪʨʠʮʳ. 

(ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʨʘʥʛʦʤ ʤʘʪʨʠʮʳ ɸ ʥʘʟʳʚʘʝʪʩʷ ʥʘʠʚʳʩʰʠʡ 

ʧʦʨʷʜʦʢ ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʤʠʥʦʨʦʚ ʵʪʦʡ ʤʘʪʨʠʮʳ). 

ʈʘʥʛ ʤʘʪʨʠʮʳ ɸ ʦʙʦʟʥʘʯʘʝʪʩʷ r(A). 

    ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ:  

1. ʈʘʥʛ ʤʘʪʨʠʮʳ nmA ³ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʤʝʥʴʰʝʛʦ ʠʟ ʝʸ 

ʨʘʟʤʝʨʦʚ, ʪʦ ʝʩʪʴ r(A)¢min(m;n); 

2. r(A)=0 ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ ʵʣʝʤʝʥʪʳ 

ʤʘʪʨʠʮʳ ʨʘʚʥʳ ʥʫʣʶ; 

3. ɽʩʣʠ ʤʘʪʨʠʮʘ ʢʚʘʜʨʘʪʥʘʷ ʠ ʝʸ ʦʧʨʝʜʝʣʠʪʝʣʴ ʥʝ ʨʘʚʝʥ 

0, ʪʦ ʨʘʥʛ ʤʘʪʨʠʮʳ ʨʘʚʝʥ ʝʸ ʧʦʨʷʜʢʫ. 

ɿʘʜʘʯʘ. ʇʫʩʪʴ ʤʘʪʨʠʮʘ ɸ - ʤʘʪʨʠʮʘ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ: 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å -

=

211

112

111

ɸ  

ɺʳʯʠʩʣʠʪʴ ʝʸ ʨʘʥʛ. 
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ʈʝʰʝʥʠʝ 

Ʒɼʘʥʥʘʷ ʤʘʪʨʠʮʘ ʢʚʘʜʨʘʪʥʘʷ, ʦʪʩʶʜʘ r¢3. 

ʅʘʡʜʸʤ ʝʸ ʦʧʨʝʜʝʣʠʪʝʣʴ D: 

05411122

211

112

111

¸=+---+=

-

=D

 

ɿʥʘʯʠʪ, ʨʘʥʛ ʤʘʪʨʠʮʳ ʨʘʚʝʥ:  r(A)=3.ƹ 

ɿʘʜʘʯʘ. ɺʳʯʠʩʣʠʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ 

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å
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-

-

-

=

0201

0603

0402

0804

B  

ʈʝʰʝʥʠʝ 

Ʒɼʘʥʥʘʷ ʤʘʪʨʠʮʘ B ʠʤʝʝʪ ʯʝʪʚʸʨʪʳʡ ʧʦʨʷʜʦʢ, ʧʦʵʪʦʤʫ r¢4. 

ʅʘʡʜʸʤ ʦʧʨʝʜʝʣʠʪʝʣʴ: 

0

0201

0603

0402

0804

=

-

-

-

-

=D  (ʪʘʢ ʢʘʢ D ʠʤʝʝʪ ʩʪʦʣʙʝʮ ʠʟ ʥʫʣʝʡ), ʧʦ-

ʵʪʦʤʫ  r¢3.ƹ 

ʅʘʡʜʸʤ ʦʧʨʝʜʝʣʠʪʝʣʴ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚʩʝ ʦʧʨʝʜʝʣʠʪʝʣʠ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʩʦʜʝʨʞʘʪ ʥʫʣʝʚʦʡ ʩʪʦʣ-

ʙʝʮ, ʠ ʧʦʵʪʦʤʫ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ, ʨʘʚʥʳʝ ʥʫʣʶ. ɿʥʘʯʠʪ,  r(B) ¢2. 
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ɺʩʝ ʦʧʨʝʜʝʣʠʪʝʣʠ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ ʠʤʝʶʪ ʠʣʠ ʥʫʣʝʚʦʡ 

ʩʪʦʣʙʝʮ (ʚʪʦʨʦʡ ʠʣʠ ʯʝʪʚʸʨʪʳʡ), ʠʣʠ ʠʤʝʶʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ 

ʩʪʦʣʙʮʳ (ʧʝʨʚʳʡ ʠ ʪʨʝʪʠʡ), ʧʦʵʪʦʤʫ ʠʭ ʦʧʨʝʜʝʣʠʪʝʣʠ ʪʦʞʝ ʨʘʚ-

ʥʳ ʥʫʣʶ. ɿʥʘʯʠʪ,  r(B) ¢1. 

ʊʘʢ ʢʘʢ ʩʨʝʜʠ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ B ʠʤʝʶʪʩʷ ʥʝʥʫʣʝʚʳʝ 

ʵʣʝʤʝʥʪʳ, ʪʦ ʝʩʪʴ ʦʧʨʝʜʝʣʠʪʝʣʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʦʪʣʠʯʥʳʝ ʦʪ 

ʥʫʣʷ, ʪʦ r(B)=1. 

ɿʘʜʘʯʘ.  ɺʳʯʠʩʣʠʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

--

=

3012

1023

4031

C  

ʈʝʰʝʥʠʝ 

Ʒɼʣʷ ʤʘʪʨʠʮʳ ʉ   r(C) ¢ min(3;4) = 3 

ʇʨʦʚʝʨʠʤ, ʨʘʚʝʥ ʣʠ ʨʘʥʛ ʪʨʸʤ. 

ɼʣʷ ʵʪʦʛʦ ʚʳʯʠʩʣʠʤ ʚʩʝ ʤʠʥʦʨʳ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ (ʠʭ ʚʩʝʛʦ 

ʯʝʪʳʨʝ, ʦʥʠ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʚʳʯʸʨʢʠʚʘʥʠʠ ʦʜʥʦʛʦ ʠʟ ʩʪʦʣʙʮʦʚ 

ʤʘʪʨʠʮʳ): 

;0
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023
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0271166
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312

123

431

;0
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401

;0
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=

-

=++-+

+--=
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=

-

=
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ʊʘʢ ʢʘʢ ʚʩʝ ʤʠʥʦʨʳ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʨʘʚʥʳ ʥʫʣʶ, ʪʦ  r(C) ¢ 2. 
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ʉʫʱʝʩʪʚʫʶʪ ʥʝʥʫʣʝʚʳʝ ʤʠʥʦʨʳ ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʥʘʧʨʠʤʝʨ, 

ʤʠʥʦʨ 07
23

31
¸-= (ʠʣʠ   07

12

23
¸-=

-
, ʠʣʠ 05

12

43
¸-= )

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, r(C)=2 (ʥʘʠʚʳʩʰʠʡ ʧʦʨʷʜʦʢ ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ 

ʤʠʥʦʨʦʚ).ƹ 

ɺʳʯʠʩʣʝʥʠʝ ʨʘʥʛʘ ʤʘʪʨʠʮʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦ ʦʧʨʝʜʝʣʝ-

ʥʠʶ  ʷʚʣʷʝʪʩʷ  ʜʦʩʪʘʪʦʯʥʦ  ʪʨʫʜʦʸʤʢʠʤ.  ɼʣʷ ʦʙʣʝʛʯʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʭʨʘʥʷʶʱʠʝ ʨʘʥʛ ʤʘʪ-

ʨʠʮʳ. ʈʘʩʩʤʦʪʨʠʤ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʥʛʘ ʤʘʪʨʠʮʳ, ʦʩʥʦʚʘʥ-

ʥʳʡ ʥʘ ʩʚʝʜʝʥʠʠ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʢ ʤʘʪʨʠʮʝ ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʠʜʘ, 

ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʡ. 

ʕʣʝʤʝʥʪʘʨʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʤʘʪʨʠʮʳ ʷʚʣʷʶʪʩʷ ʩʣʝ-

ʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: 

1. ʆʪʙʨʘʩʳʚʘʥʠʝ ʥʫʣʝʚʦʡ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ). 

2. ʋʤʥʦʞʝʥʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʥʝʢʦʪʦʨʦʡ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ) 
ʤʘʪʨʠʮʳ ʥʘ ʯʠʩʣʦ k, ʥʝ ʨʘʚʥʦʝ ʥʫʣʶ. 

3. ʇʨʠʙʘʚʣʝʥʠʝ ʢ ʵʣʝʤʝʥʪʘʤ ʥʝʢʦʪʦʨʦʡ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʘ) 
ʤʘʪʨʠʮʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʜʨʫʛʦʡ ʩʪʨʦ-

ʢʠ(ʩʪʦʣʙʮʘ), ʫʤʥʦʞʝʥʥʳʭ ʥʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʯʠʩʣʦ. 

4. ʇʝʨʝʤʝʥʘ ʤʝʩʪ ʩʪʨʦʢ(ʩʪʦʣʙʮʦʚ) ʤʘʪʨʠʮʳ. 

5. ʊʨʘʥʩʧʦʥʠʨʦʚʘʥʠʝ ʤʘʪʨʠʮʳ. 

  ʄʘʪʨʠʮʳ, ʧʦʣʫʯʝʥʥʳʝ ʦʜʥʘ ʠʟ ʜʨʫʛʦʡ ʧʨʠ ʧʦʤʦʱʠ ʢʦʥʝʯ-

ʥʦʛʦ ʯʠʩʣʘ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʥʘʟʳʚʘʶʪʩʷ ʵʢʚʠʚʘ-

ʣʝʥʪʥʳʤʠ. 

 ɼʣʷ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʤʘʪʨʠʮ ʚʳʧʦʣʥʷʝʪʩʷ ʪʝʦʨʝʤʘ, ʢʦʪʦʨʫʶ 

ʧʨʠʚʦʜʠʤ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ. 

ʊʝʦʨʝʤʘ. ʕʢʚʠʚʘʣʝʥʪʥʳʝ ʤʘʪʨʠʮʳ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ 

ʨʘʥʛ. 
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ʇʦʩʪʨʦʝʥʠʝ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʤʘʪʨʠʮ ʠ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʡ ʪʝʦ-

ʨʝʤʳ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʨʘʥʛʘ ʤʘʪʨʠʮʳ 

ʩʣʝʜʫʶʱʝʝ ʧʨʘʚʠʣʦ: 

ʉ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʨʠʚʝʩʪʠ ʠʩʭʦʜ-

ʥʫʶ ʤʘʪʨʠʮʫ ʢ ʩʪʫʧʝʥʯʘʪʦʡ ʤʘʪʨʠʮʝ, ʯʠʩʣʦ ʥʝʥʫʣʝʚʳʭ ʩʪʨʦʢ 

ʢʦʪʦʨʦʡ ʙʫʜʝʪ ʨʘʚʥʦ ʨʘʥʛʫ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ. 

ʆʧʨʝʜʝʣʝʥʠʝ.  ʇʨʷʤʦʫʛʦʣʴʥʘʷ ʤʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʩʪʫʧʝʥ-

ʯʘʪʦʡ, ʝʩʣʠ ʧʝʨʚʳʡ, ʥʝ ʨʘʚʥʳʡ ʥʫʣʶ ʵʣʝʤʝʥʪ ʝʸ ʢʘʞʜʦʡ ʩʪʨʦʢʠ, 

ʥʘʯʠʥʘʷ ʩʦ ʚʪʦʨʦʡ, ʨʘʩʧʦʣʦʞʝʥ ʧʨʘʚʝʝ ʧʝʨʚʦʛʦ, ʦʪʣʠʯʥʦʛʦ ʦʪ 

ʥʫʣʷ, ʵʣʝʤʝʥʪʘ ʧʨʝʜʳʜʫʱʝʡ ʩʪʨʦʢʠ. 

ʅʘʧʨʠʤʝʨ, 
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ʈʘʥʛ ʵʪʦʡ ʤʘʪʨʠʮʳ ʨʘʚʝʥ ʯʠʩʣʫ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ʩʪʫʧʝʥʯʘʪʦʛʦ 

ʚʠʜʘ, ʪʦ ʝʩʪʴ  r = 3. 

ɿʘʜʘʯʘ.  ʅʘʡʪʠ ʨʘʥʛ ʤʘʪʨʠʮʳ 
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ʈʝʰʝʥʠʝ 

 Ʒʋʤʥʦʞʠʤ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʥʘ ç-2è ʠ ʩʣʦʞʠʤ ʩʦ ʚʪʦʨʦʡ 

ʩʪʨʦʢʦʡ, ʟʘʪʝʤ ʫʤʥʦʞʠʤ ʧʝʨʚʫʶ ʩʪʨʦʢʫ ʥʘ ç-3è ʠ ʩʣʦʞʠʤ ʩ 

ʪʨʝʪʴʝʡ; ʧʦʣʫʯʠʤ   ʵʢʚʠʚʘʣʝʥʪʥʫʶ  ʤʘʪʨʠʮʫ,  ʚ    ʢʦʪʦʨʦʡ ʚʪʦ-

ʨʫʶ ʩʪʨʦʢʫ ʫʤʥʦʞʠʤ ʥʘ ç-1è ʠ ʩʣʦʞʠʤ ʩ ʪʨʝʪʴʝʡ: 
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ʏʠʩʣʦ ʥʝʥʫʣʝʚʳʭ ʩʪʨʦʢ ʧʦʩʣʝʜʥʝʡ ʤʘʪʨʠʮʳ ʨʘʚʥʦ 2. ʇʦʵʪʦ-

ʤʫ ʝʸ ʨʘʥʛ, ʘ, ʟʥʘʯʠʪ, ʠ ʨʘʥʛ ʜʘʥʥʦʡ ʤʘʪʨʠʮʳ ʨʘʚʝʥ ʜʚʫʤ, ʪʦ ʝʩʪʴ 

r(A) = 2.ƹ 

 ɿʘʜʘʯʘ. ɺʳʯʠʩʣʠʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ 
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ʈʝʰʝʥʠʝ 

Ʒɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʨʘʥʛʘ ʤʘʪʨʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʧʦʤʦʱʠ 

ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʚ ʩʪʨʦʢʘʭ ʧʨʠʚʝʩʪʠ ʝʸ ʢ ʩʪʫʧʝʥ-

ʯʘʪʦʤʫ ʚʠʜʫ (ʦʪʢʠʥʫʚ, ʝʩʣʠ ʝʩʪʴ, ʥʫʣʝʚʳʝ ʩʪʨʦʢʠ) ʠ ʧʦʩʯʠʪʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʢ ʧʦʣʫʯʝʥʥʦʡ ʩʪʫʧʝʥʯʘʪʦʡ ʤʘʪʨʠʮʳ. 
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ʇʦʣʫʯʝʥʘ ʩʪʫʧʝʥʯʘʪʘʷ ʤʘʪʨʠʮʘ, ʢʦʣʠʯʝʩʪʚʦ ʥʝʥʫʣʝʚʳʭ 

ʩʪʨʦʢ ʢʦʪʦʨʦʡ ʨʘʚʥʦ ʪʨʸʤ. ɿʥʘʯʠʪ, r(A) = 3.ƹ 

ɼʣʷ ʨʘʥʛʦʚ ʤʘʪʨʠʮ ʩʧʨʘʚʝʜʣʠʚʳ ʩʚʦʡʩʪʚʘ: 

1. ὶὃ ὄ¢ὶὃ ὶὄ 
2. ὶὃ ὄ ȿὶὃ ὶὄȿ 
3. ὶὃὄ ÍÉÎὶὃȟὶὄ  
4. ὶὃὃ ὶὃ 
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5. ὶὃὄ ὶὃ, ʝʩʣʠ  ˏʢʚʘʜʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ʠ 0̧DB . 

6. ὶὃὄ ²ὶὃ ὶὄ n, ʛʜʝ n- ʯʠʩʣʦ ʩʪʦʣʙʮʦʚ ʤʘʪ-

ʨʠʮʳ ɸ ʠʣʠ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ɺ. 

 ʇʦʥʷʪʠʝ ʨʘʥʛʘ ʤʘʪʨʠʮʳ ʪʝʩʥʦ ʩʚʷʟʘʥʦ ʩ ʧʦʥʷʪʠʝʤ ʣʠʥʝʡʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ (ʥʝʟʘʚʠʩʠʤʦʩʪʠ) ʝʸ ʩʪʨʦʢ ʠʣʠ ʩʪʦʣʙʮʦʚ. 

ʈʘʩʩʤʦʪʨʠʤ ʵʪʦ ʧʦʥʷʪʠʝ ʜʣʷ ʩʪʨʦʢ ʤʘʪʨʠʮʳ (ʜʣʷ ʩʪʦʣʙʮʦʚ 

ʤʘʪʨʠʮʳ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʘʥʘʣʦʛʠʯʥʦ). 

ɺ ʤʘʪʨʠʮʝ 
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21

22221

11211

ʦʙʦʟʥʘʯʠʤ ʝʸ ʩʪʨʦʢʠ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  

( ) ( ) ( )mnmmmnn aaaeaaaeaaae ...,...,...,... 21222212112111 ===  

ɼʚʝ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ʥʘʟʳʚʘʶʪʩʷ ʨʘʚʥʳʤʠ, ʝʩʣʠ ʨʘʚʥʳ ʠʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ: ,Sk ee = ʝʩʣʠ Sjkj aa = , j=1,2,é,n. 

 ɸʨʠʬʤʝʪʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʩʪʨʦʢʘʤʠ ʤʘʪʨʠʮʳ (ʫʤʥʦ-

ʞʝʥʠʝ ʩʪʨʦʢʠ ʥʘ ʯʠʩʣʦ, ʩʣʦʞʝʥʠʝ ʩʪʨʦʢ) ʚʚʦʜʷʪʩʷ ʢʘʢ ʦʧʝʨʘʮʠʠ, 

ʧʨʦʠʟʚʦʜʠʤʳʝ ʧʦʵʣʝʤʝʥʪʥʦ: 

( )

( )snknskskSk

knkkk

aaaaaaee

aaae

+++=+

=

...

...

2211

21 llll
 

 ʉʪʨʦʢʘ ʝ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʩʪʨʦʢ 

Seee ,...,, 21  ʤʘʪʨʠʮʳ, ʝʩʣʠ ʦʥʘ ʨʘʚʥʘ ʩʫʤʤʝ ʧʨʦʠʟʚʝʜʝʥʠʡ ʵʪʠʭ 

ʩʪʨʦʢ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ: 

SSeeee lll +++= ...2211 , ʛʜʝ Slll ,...,, 21 - ʣʶʙʳʝ ʯʠʩʣʘ. 
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ʉʪʨʦʢʠ ʤʘʪʨʠʮʳ meee ,...,, 21 ʥʘʟʳʚʘʶʪʩʷ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳ-

ʤʠ, ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ ʯʠʩʣʘ mlll ,...,, 21 , ʥʝ ʨʘʚʥʳʝ ʦʜʥʦ-

ʚʨʝʤʝʥʥʦ 0, ʯʪʦ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ʨʘʚʥʘ ʥʫ-

ʣʝʚʦʡ ʩʪʨʦʢʝ: 

0...2211 =+++= mmeeee lll , ʛʜʝ 0=(0 0 é 0). 

ʃʠʥʝʡʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʭʦʪʷ ʙʳ 

ʦʜʥʘ ʩʪʨʦʢʘ ʤʘʪʨʠʮʳ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʦʩʪʘʣʴ-

ʥʳʭ. 

ɽʩʣʠ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʪʨʦʢ ʨʘʚʥʘ ʥʫʣʶ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ilʨʘʚʥʳ ʥʫʣʶ, ʪʦ ʝʩʪʴ 

0...21 ==== mlll , ʪʦ ʩʪʨʦʢʠ meee ,...,, 21  ʥʘʟʳʚʘʶʪʩʷ ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʳʤʠ. 

 ɿʘʜʘʯʘ.  ɺʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʪʨʦʢ ʤʘʪ-

ʨʠʮʳ  ɸ= 
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ö
ö
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õ

æ
æ
æ

ç

å
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-

-

2611

045

132

 ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʦʡ. 

ʈʝʰʝʥʠʝ 

Ʒ ( ) ( ) ( )2;6;11;0;4;5;1;3;2 321 --=-=-= eee . 

   ɽʩʣʠ ʚʟʷʪʴ ,1,3,2 321 === lll ʪʦ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʩʪʨʦʢ  

ʨʘʚʥʘ:  

),000())2(10312)(6(143)3(2(

)111)5(322((332211

=-+Ö+Ö-Ö+Ö+-Ö

Ö+-Ö+Ö=++= eeee lll
 

   ʪʦ ʝʩʪʴ ʨʘʚʥʘ ʥʫʣʝʚʦʡ ʩʪʨʦʢʝ. ɿʥʘʯʠʪ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ 

ʩʪʨʦʢ ʤʘʪʨʠʮʳ ɸ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʘ.ƹ 
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 ʆʧʨʝʜʝʣʝʥʠʝ. ʇʫʩʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ ɸ ʨʘʚʝʥ r, ʪʦ ʝʩʪʴ r(A)=r. 

ʇʨʦʠʟʚʦʣʴʥʳʡ ʤʠʥʦʨ ʧʦʨʷʜʢʘ r ʤʘʪʨʠʮʳ ɸ, ʦʪʣʠʯʥʳʡ ʦʪ ʥʫʣʷ, 

ʥʘʟʳʚʘʝʪʩʷ ʙʘʟʠʩʥʳʤ ʤʠʥʦʨʦʤ, ʘ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʳ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʥ ʨʘʩʧʦʣʦʞʝʥ - ʙʘʟʠʩʥʳʤʠ ʩʪʨʦʢʘʤʠ ʠ ʩʪʦʣʙʮʘʤʠ (ʇʦʥʷʪʥʦ, 

ʯʪʦ ʙʘʟʠʩʥʳʭ ʤʠʥʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ). 

ʈʘʩʩʤʦʪʨʠʤ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʪʝʦʨʝʤʳ. 

   ʊʝʦʨʝʤʘ. ʉʠʩʪʝʤʘ ʠʟ k>1 ʩʪʨʦʢ ʤʘʪʨʠʮʳ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠ-

ʤʘ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʭʦʪʷ ʙʳ ʦʜʥʘ ʠʟ ʩʪʨʦʢ ʝʩʪʴ ʣʠ-

ʥʝʡʥʦʡ  ʢʦʤʙʠʥʘʮʠʝʡ  ʜʨʫʛʠʭ ʩʪʨʦʢ. 

   ʊʝʦʨʝʤʘ. ʉʠʩʪʝʤʘ ʩʪʨʦʢ, ʩʦʜʝʨʞʘʱʘʷ ʥʫʣʝʚʫʶ ʩʪʨʦʢʫ, ʣʠ-

ʥʝʡʥʦ ʟʘʚʠʩʠʤʘ. 

   ʊʝʦʨʝʤʘ. ʉʠʩʪʝʤʘ ʩʪʨʦʢ ʤʘʪʨʠʮʳ ʫ ʢʦʪʦʨʦʡ r(A) = k ʠ ʢʦ-

ʪʦʨʘʷ ʩʦʜʝʨʞʠʪ ʙʦʣʴʰʝ, ʯʝʤ k ʩʪʨʦʢ, ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʘ. 

   ʊʝʦʨʝʤʘ(ʦ ʙʘʟʠʩʥʦʤ ʤʠʥʦʨʝ). ɹʘʟʠʩʥʳʝ ʩʪʨʦʢʠ (ʩʪʦʣʙʮʳ) 

ʤʘʪʨʠʮʳ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ; ʣʶʙʘʷ ʜʨʫʛʘʷ ʩʪʨʦʢʘ (ʩʪʦʣʙʝʮ) 

ʤʘʪʨʠʮʳ ʝʩʪʴ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʙʘʟʠʩʥʳʭ ʩʪʨʦʢ (ʩʪʦʣʙʮʦʚ) 

   ʊʝʦʨʝʤʘ. ʈʘʥʛ ʤʘʪʨʠʮʳ ʨʘʚʝʥ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʯʠʩʣʫ ʝʸ 

ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʩʪʨʦʢ (ʩʪʦʣʙʮʦʚ). 

ʊʝʦʨʝʤʘ ʦ ʨʘʥʛʝ ʤʘʪʨʠʮʳ ʠʤʝʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʨʦʣʴ ʚ 

ʤʘʪʨʠʯʥʦʤ ʘʥʘʣʠʟʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʠʩʪʝʤ ʣʠ-

ʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

˟̆̍́ ωȢ ˞̜̉̒̓̆̍ ̜̖̌̉̎̆̊̎ ̘̖́̌̄̆̂̑́̉̆̒̋̉ ̔̑́̃̎̆Ȥ
̎̉̊ 

ʇʣʘʥ 

1. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ 

2. ʄʝʪʦʜʳ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

ʘ)  ʤʝʪʦʜ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ; 
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ʙ)  ʬʦʨʤʫʣʳ ʂʨʘʤʝʨʘ; 

ʚ)  ʤʝʪʦʜ ɻʘʫʩʩʘ. 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʠʟʚʦʣʴʥʳʭ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠ-

ʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. 

4. ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

    ʋʨʘʚʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ nxxx ,...,, 21  ʥʘʟʳʚʘʝʪʩʷ 

ʣʠʥʝʡʥʳʤ, ʝʩʣʠ ʝʛʦ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

bxaxaxa nn =+++ ...2211  ( baa ,...;, 21 -ʧʨʦʠʟʚʦʣʴʥʳʝ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʳʝ ʯʠʩʣʘ) 

   ʉʠʩʪʝʤʦʡ m ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ ʥʘʟʳʚʘʝʪ-

ʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʚʠʜʘ: 

î
î

í

î
î

ì

ë

=+++

=+++

=+++

mnmnmm

nn

nn

bxaxaxa

bxaxaxa

bxaxaxa

...

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

...

...

2211

22222121

11212111

                                             (1) 

,ʛʜʝ ix -ʥʝʠʟʚʝʩʪʥʳʝ, ʢʦʪʦʨʳʝ ʥʘʜʦ ʥʘʡʪʠ, ʯʠʩʣʘ ija -

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʥʝʠʟʚʝʩʪʥʳʭ, ib -ʩʚʦʙʦʜʥʳʝ ʯʠʩʣʘ. 

   ʈʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (1) ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ 

ʪʘʢʠʭ ʯʠʩʝʣ nnxxx lll === ,...,, 2211 , ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʪʦʨʳʭ 

ʚ ʵʪʫ ʩʠʩʪʝʤʫ, ʚʩʝ ʫʨʘʚʥʝʥʠʷ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ ʪʦʞʜʝʩʪʚʘ. 

     ʆʧʨʝʜʝʣʝʥʠʝ. ʉʠʩʪʝʤʘ m ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ ʫʨʘʚʥʝ-

ʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ ʥʘʟʳʚʘʝʪʩʷ ʩʦʚʤʝʩʪʥʦʡ, ʝʩʣʠ ʦʥʘ ʠʤʝʝʪ 

ʭʦʪʷ ʙʳ ʦʜʥʦ ʨʝʰʝʥʠʝ. 

 ʆʧʨʝʜʝʣʝʥʠʝ. ʉʦʚʤʝʩʪʥʘʷ ʩʠʩʪʝʤʘ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ, ʥʘʟʳʚʘʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʡ; ʩʠʩʪʝʤʘ, ʠʤʝʶʱʘʷ ʙʦʣʝʝ 

ʦʜʥʦʛʦ ʨʝʰʝʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʥʝʦʧʨʝʜʝʣʸʥʥʦʡ. 
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   ʆʧʨʝʜʝʣʝʥʠʝ. ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ, ʥʝ ʠʤʝʶʱʘʷ ʨʝʰʝʥʠʡ, ʥʘ-

ʟʳʚʘʝʪʩʷ ʥʝʩʦʚʤʝʩʪʥʦʡ. 

   ʆʧʨʝʜʝʣʝʥʠʝ. ɼʚʝ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʥʘʟʳʚʘʶʪʩʷ 

ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ, ʝʩʣʠ ʣʶʙʦʝ ʨʝʰʝʥʠʝ ʦʜʥʦʡ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʰʝʥʠʝʤ ʜʨʫʛʦʡ ʩʠʩʪʝʤʳ. (ɼʚʝ ʥʝʩʦʚʤʝʩʪʥʳʝ 

ʩʠʩʪʝʤʳ ʩʯʠʪʘʶʪʩʷ ʵʢʚʠʚʘʣʝʥʪʥʳʤʠ) 

ʅʘʜ ʫʨʘʚʥʝʥʠʷʤʠ ʩʠʩʪʝʤʳ (1) ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʞʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʢʘʢ ʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘʜ ʩʪʨʦ-

ʢʘʤʠ ʤʘʪʨʠʮ: 

ʘ) ʫʤʥʦʞʝʥʠʝ ʦʙʝʠʭ ʯʘʩʪʝʡ ʫʨʘʚʥʝʥʠʷ ʥʘ ʯʠʩʣʦ ʦʪʣʠʯʥʦʝ 
ʦʪ ʥʫʣʷ; 

ʙ)  ʧʝʨʝʩʪʘʥʦʚʢʘ ʤʝʩʪʘʤʠ ʜʚʫʭ ʫʨʘʚʥʝʥʠʡ; 

ʚ) ʧʨʠʙʘʚʣʝʥʠʝ ʢ ʦʙʝʠʤ ʯʘʩʪʷʤ ʦʜʥʦʛʦ ʠʟ ʫʨʘʚʥʝʥʠʡ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʯʘʩʪʝʡ ʣʶʙʦʛʦ ʜʨʫʛʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʫʤʥʦ-

ʞʝʥʥʳʭ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

 ʊʘʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʥʘʟʳʚʘʶʪʩʷ ʵʣʝʤʝʥʪʘʨʥʳ-

ʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʧʦʣʫʯʘʝʪʩʷ ʩʠʩ-

ʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʜʘʥʥʦʡ. 

 ɼʣʷ ʩʠʩʪʝʤʳ (1) ʤʦʞʥʦ ʚʚʝʩʪʠ ʤʘʪʨʠʮʳ ʵʣʝʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ 

ʚ ʥʝʸ ʚʭʦʜʷʪ. 

   ʆʙʦʟʥʘʯʠʤ ʪʘʙʣʠʮʫ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠ ʥʝʠʟʚʝʩʪʥʳʭ ʯʝ-

ʨʝʟ ʤʘʪʨʠʮʳ ɸ, ʍ, ɺ: 
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   ʄʘʪʨʠʮʘ ɸ ʥʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʦʡ ʤʘʪʨʠʮʝʡ ʩʠʩʪʝʤʳ, ʍ-

ʤʘʪʨʠʮʘ-ʩʪʦʣʙʝʮ ʥʝʠʟʚʝʩʪʥʳʭ, ɺ-ʤʘʪʨʠʮʘ-ʩʪʦʣʙʝʮ ʩʚʦʙʦʜʥʳʭ 

ʯʣʝʥʦʚ.  

ʇʨʠ ʧʦʤʦʱʠ ʦʧʝʨʘʮʠʡ ʥʘʜ ʤʘʪʨʠʮʘʤʠ ʩʠʩʪʝʤʫ (1) ʟʘʧʠʩʳʚʘ-

ʶʪ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ: 

                                                  ɸʍ=ɺ                                     (2) 

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʘʪʨʠʮʘ ʥʘʟʳʚʘʝʪʩʷ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʝʡ 

ʩʠʩʪʝʤʳ, ʝʩʣʠ ʦʥʘ ʜʦʧʦʣʥʝʥʘ ʜʦ ʛʣʘʚʥʦʡ ʤʘʪʨʠʮʳ ʩʪʦʣʙʮʦʤ 

ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ. 

ʄʝʪʦʜ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ 

ʨʘʚʥʦ ʯʠʩʣʫ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ ʝʩʪʴ m = n. 

ʆʧʨʝʜʝʣʠʪʝʣʴ 
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=D ʛʣʘʚʥʦʡ ʤʘʪʨʠʮʳ ɸ 

ʥʘʟʳʚʘʝʪʩʷ ʛʣʘʚʥʳʤ ʦʧʨʝʜʝʣʠʪʝʣʝʤ ʩʠʩʪʝʤʳ. 

ʇʫʩʪʴ 0̧D . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʦʙʨʘʪʥʘʷ ʤʘʪʨʠʮʘ ɸ
-1
. 

ʋʨʘʚʥʝʥʠʝ (2) ɸʍ=ɺ ʫʤʥʦʞʠʤ ʥʘ ʤʘʪʨʠʮʫ ɸ
-1
ʩʣʝʚʘ ʠ ʧʦʣʫʯʠʤ: 

ɸ
-1
ɸʍ= ɸ

-1
ɺ 

(ɸ
-1
ɸ)ʍ= ɸ

-1
ɺ,  ʍ= ɸ

-1
ɺ. 
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-1
 ʩʫʱʝʩʪʚʫʝʪ. 

ʅʘʡʜʸʤ  ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʥʫʶ ʤʘʪʨʠʮʫ: 
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ɿʘʜʘʯʘ. ʈʝʰʠʪʴ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ  
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ʌʦʨʤʫʣʳ ʂʨʘʤʝʨʘ 

ʈʘʩʩʤʦʪʨʠʤ ʛʣʘʚʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ ʩʠʩʪʝʤʳ (1): 
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ɿʘʤʝʥʠʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ ʵʪʦʤ ʦʧʨʝʜʝʣʠʪʝʣʝ ʩʥʘʯʘʣʘ 1-

ʳʡ ʩʪʦʣʙʝʮ ʩʪʦʣʙʮʦʤ ʩʚʦʙʦʜʥʳʭ ʯʣʝʥʦʚ ɺ ʠ ʟʘʧʠʰʝʤ ʧʦʣʫʯʝʥ-

ʥʳʡ ʦʧʨʝʜʝʣʠʪʝʣʴ; ʟʘʪʝʤ ʟʘʤʝʥʠʤ 2-ʦʡ ʩʪʦʣʙʝʮ ʩʪʦʣʙʮʦʤ ɺ ʠ 

ʟʘʧʠʰʝʤ ʦʧʨʝʜʝʣʠʪʝʣʴ ʠ ʪ. ʜ., ʟʘʤʝʥʠʤ n-ʳʡ ʩʪʦʣʙʝʮ ʩʪʦʣʙʮʦʤ ɺ 

ʠ ʟʘʧʠʰʝʤ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʪʦ ʝʩʪʴ 
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ʅʝʠʟʚʝʩʪʥʳʝ nxxx ,...,, 21 ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

D

D
=

D

D
=

D

D
= n

nxxx ,...,, 2
2

1
1 , ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʬʦʨʤʫʣʘʤʠ 

ʂʨʘʤʝʨʘ, ʘ ʥʘʭʦʞʜʝʥʠʝ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ ʧʨʠ ʧʦʤʦʱʠ ʵʪʠʭ 

ʬʦʨʤʫʣ ʥʘʟʳʚʘʶʪ ʧʨʘʚʠʣʦʤ ʂʨʘʤʝʨʘ. 

ɿʘʜʘʯʘ.     
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ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʤʝʪʦʜʳ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʩʠʩʪʝʤʳ 

ʪʘʢʠʭ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ ʩʦʚ-

ʧʘʜʘʝʪ ʩ ʯʠʩʣʦʤ ʫʨʘʚʥʝʥʠʡ, ʘ ʪʘʢ ʞʝ ʫ ʢʦʪʦʨʳʭ ʛʣʘʚʥʳʡ ʦʧʨʝʜʝ-

ʣʠʪʝʣʴ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ. 



 

 

44 
 

ʄʝʪʦʜ ɻʘʫʩʩʘ 

ʄʝʪʦʜ ɻʘʫʩʩʘ ï ʵʪʦ ʤʝʪʦʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ 

ʥʝʠʟʚʝʩʪʥʳʭ ʩ ʧʦʤʦʱʴʶ ʵʣʝʤʝʥʪʘʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʠʩʪʝ-

ʤʳ, ʥʝ ʠʟʤʝʥʷʶʱʠʭ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ, ʪʘʢ ʢʘʢ ʣʠʥʝʡʥʘʷ ʩʠʩʪʝʤʘ 

ʧʝʨʝʭʦʜʠʪ ʚ ʩʠʩʪʝʤʫ, ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʥʘʯʘʣʘ ʩʠʩʪʝʤʫ n ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ 

ʩ ʤʘʪʨʠʮʝʡ, ʦʧʨʝʜʝʣʠʪʝʣʴ ʢʦʪʦʨʦʡ ʥʝ ʨʘʚʝʥ ʥʫʣʶ, ʪʦ ʝʩʪʴ ʩʠʩʪʝ-

ʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ.     

ʇʫʩʪʴ ʜʘʥʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ 
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ʇʫʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ 11a  ʥʝ ʨʘʚʝʥ ʥʫʣʶ. 

ʋʤʥʦʞʠʤ ʧʝʨʚʦʝ ʫʨʘʚʥʝʥʠʝ ʥʘ 
11

1

a

ai-=l  ʠ ʧʨʠʙʘʚʠʤ ʝʛʦ ʧʦ-

ʯʣʝʥʥʦ ʢ ʢʘʞʜʦʤʫ ʫʨʘʚʥʝʥʠʶ ʩ ʥʦʤʝʨʦʤ   i = 2,3,é,n. 

ʇʦʣʫʯʠʤ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʥʝʠʟʚʝʩʪʥʦʝ 1x  

ʙʫʜʝʪ ʪʦʣʴʢʦ ʚ ʧʝʨʚʦʤ ʫʨʘʚʥʝʥʠʠ. ɺ ʢʘʯʝʩʪʚʝ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ 

ʚʦʟʴʤʸʤ ʪʦ, ʚ ʢʦʪʦʨʦʤ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠ 2x ʥʝ ʨʘʚʝʥ ʥʫʣʶ ʠ, ʧʦ-

ʩʪʫʧʘʷ ʘʥʘʣʦʛʠʯʥʦ, ʠʩʢʣʶʯʠʤ 2x  ʠʟ ʚʩʝʭ ʫʨʘʚʥʝʥʠʡ ʩ ʥʦʤʝʨʘʤʠ 

i =3,4,é,n. 

ʇʨʦʜʦʣʞʘʷ ʧʨʦʮʝʩʩ, ʧʦʩʣʝ (n-1)-ʛʦ ʰʘʛʘ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ 

ʚʠʜʘ: 



 

 

45 
 

                         

î
î
î

í

î
î
î

ì

ë

=++++

=++++

=+++

=+++

nnnn

nn

nn

nn

x

xx

xx

bxaxaxa

ba

baa

baa

...000

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

...00

...0

...

33333

22222

11212111

é.(2) 

ʩ ʪʨʝʫʛʦʣʴʥʦʡ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʝʡ: 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʚ ʵʪʦʡ ʢʚʘʜʨʘʪʥʦʡ ʤʘʪʨʠʮʝ ʵʣʝʤʝʥʪʳ, ʩʪʦʷ-

ʱʠʝ ʥʘ ʛʣʘʚʥʦʡ ʜʠʘʛʦʥʘʣʠ, ʥʝ ʨʘʚʥʳ ʥʫʣʶ, ʧʦʵʪʦʤʫ 

0...332211 ¸ÖÖ=D nna aaa .ɸ ʟʥʘʯʠʪ, r = n. 

ɿʘʪʝʤ ʚʳʧʦʣʥʷʶʪ çʦʙʨʘʪʥʳʡ ʭʦʜè. ʀʟ ʩʠʩʪʝʤʳ (2) ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʥʘʭʦʜʷʪ ʚʩʝ ʥʝʠʟʚʝʩʪʥʳʝ, ʥʘʯʠʥʘʷ ʩ  
nn

n
nx
a

b
= . 

ɿʘʜʘʯʘ. ʈʝʰʠʪʴ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ 
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ʈʝʰʝʥʠʝ 

Ʒʉʦʩʪʘʚʠʤ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʩʠʩʪʝʤʳ 
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, ʠ, ʚʳʧʦʣʥʠʚ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷ, ʧʦʣʫʯʠʤ ʵʢʚʠʚʘʣʝʥʪʥʫʶ ʤʘʪʨʠʮʫ ʩʪʫʧʝʥʯʘʪʦʛʦ ʚʠʜʘ: 
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 (1-ʫʶ ʩʪʨʦʢʫ ʫʤʥʦʞʘʝʤ ʥʘ 

ç-1è ʠ ʩʣʦʞʠʤ ʩʦ 2-ʦʡ; 1-ʫʶ ʩʪʨʦʢʫ ʫʤʥʦʞʘʝʤ ʥʘ ç-4è ʠ ʩʣʦʞʠʤ ʩ 

3-ʝʡ). 

ʇʦʩʣʝʜʥʝʡ ʤʘʪʨʠʮʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ: 
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ɺʳʧʦʣʥʠʤ çʦʙʨʘʪʥʳʡ ʭʦʜè. ʀʟ ʪʨʝʪʴʝʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ 

63 3 -=- x  ʥʘʭʦʜʠʤ 23=x . ɺʦ ʚʪʦʨʦʝ ʫʨʘʚʥʝʥʠʝ ʧʦʜʩʪʘʚʠʤ ʟʥʘ-

ʯʝʥʠʝ 23=x  ʠ ʥʘʡʜʸʤ 2x : 6222 -=Ö-x , 22 -=x . 

ʀʟ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ, ʧʦʜʩʪʘʚʣʷʷ ʥʘʡʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

22 -=x , 23=x , ʥʘʭʦʜʠʤ 1x : 

1,122 11 ==+- xx . 

ʀʪʘʢ,  ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ: 11=x , 22 -=x , 23=x .ƹ 

ɿʘʜʘʯʘ.  ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 
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ʈʝʰʝʥʠʝ 

Ʒɺʳʧʠʰʝʤ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʠ ʧʨʠʚʝʜʸʤ ʝʸ ʢ ʩʪʫʧʝʥ-

ʯʘʪʦʤʫ ʚʠʜʫ. 
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ʇʝʨʚʫʶ ʩʪʨʦʢʫ, ʫʤʥʦʞʝʥʥʫʶ ʥʘ ç-3è, ʩʣʦʞʠʤ ʩʦ ʚʪʦʨʦʡ 

ʩʪʨʦʢʦʡ; ʧʝʨʚʫʶ ʩʪʨʦʢʫ, ʫʤʥʦʞʝʥʥʫʶ ʥʘ ç-2è, ʩʣʦʞʠʤ ʩ ʪʨʝʪʴʝʡ 

ʩʪʨʦʢʦʡ; ʧʝʨʚʫʶ ʩʪʨʦʢʫ, ʫʤʥʦʞʝʥʥʫʶ ʥʘ ç-1è, ʩʣʦʞʠʤ ʩ ʯʝʪʚʸʨ-

ʪʦʡ ʩʪʨʦʢʦʡ. ʇʦʣʫʯʠʤ ʤʘʪʨʠʮʫ AA ~1 : 
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1A  

ɺ ʤʘʪʨʠʮʝ  1A   ʧʦʤʝʥʷʝʤ ʤʝʩʪʘʤʠ ʚʪʦʨʫʶ ʠ ʪʨʝʪʴʶ ʩʪʨʦʢʠ  

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʙʳʣʦ ʣʝʛʯʝ ʩʯʠʪʘʪʴ, ʧʨʠʚʦʜʷ ʤʘʪʨʠʮʫ ʢ ʩʪʫʧʝʥ-

ʯʘʪʦʤʫ ʚʠʜʫ. 

ʇʦʣʫʯʠʤ 12 ~ AA : 
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2A  

ɺ ʤʘʪʨʠʮʝ 2A  ʚʪʦʨʫʶ ʩʪʨʦʢʫ ʫʤʥʦʞʠʤ ʥʘ ç4è ʠ ʩʣʦʞʠʤ ʩ 

ʪʨʝʪʴʝʡ; ʚʪʦʨʫʶ ʩʪʨʦʢʫ, ʫʤʥʦʞʝʥʥʫʶ ʥʘ ç-1è, ʩʣʦʞʠʤ ʩ ʯʝʪʚʸʨ-

ʪʦʡ ʩʪʨʦʢʦʡ. ʇʦʣʫʯʠʤ 23 ~ AA : 
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3A  

ɺ ʤʘʪʨʠʮʝ 3A  ʪʨʝʪʴʶ ʩʪʨʦʢʫ ʫʤʥʦʞʠʤ ʥʘ ç
3

1
- è(ʪʦ ʝʩʪʴ 

ʨʘʟʜʝʣʠʤ ʥʘ ç-3è), ʯʝʪʚʸʨʪʫʶ ʩʪʨʦʢʫ ʫʤʥʦʞʠʤ ʥʘ ç
3

1
è ʯʪʦʙʳ 

ʦʙʣʝʛʯʠʪʴ ʧʦʜʩʯʸʪ. ʇʦʣʫʯʠʤ 34 ~ AA : 
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4A  

ʊʨʝʪʴʶ ʩʪʨʦʢʫ ʫʤʥʦʞʠʤ ʥʘ ç-
9

2
è ʠ ʩʣʦʞʠʤ ʩ ʯʝʪʚʸʨʪʦʡ. 

ʇʦʣʫʯʠʤ 45 ~ AA : 
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ʇʦʩʣʝʜʥʝʡ ʤʘʪʨʠʮʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ:  
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ɺʳʧʦʣʥʠʤ çʦʙʨʘʪʥʳʡ ʭʦʜè. 
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ʇʦʣʫʯʠʣʠ ʨʝʰʝʥʠʝ:  

.1;0;1;1 4321 ==-=-= xxxx
ƹ

 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʯʠʩʣʦ ʥʝʠʟʚʝʩʪʥʳʭ 

ʨʘʚʥʦ ʯʠʩʣʫ ʫʨʘʚʥʝʥʠʡ, 0̧DA , ʠ ʩʠʩʪʝʤʳ ʠʤʝʣʠ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ.  

   ʇʫʩʪʴ ʪʝʧʝʨʴ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʚʠʜ 
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 (4) 

ʛʜʝ nm¸ , ʪʦ ʝʩʪʴ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʥʝ ʨʘʚʥʦ ʯʠʩʣʫ ʥʝʠʟ-

ʚʝʩʪʥʳʭ. ɺʳʷʩʥʠʤ ʚʦʧʨʦʩ ʦ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʪʦ ʝʩʪʴ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʊʝʦʨʝʤʘ ʂʨʦʥʝʢʝʨʘ-ʂʘʧʝʣʣʠ: (ʢʨʠʪʝʨʠʡ ʩʦʚʤʝʩʪʥʦʩʪʠ ʩʠʩ-

ʪʝʤʳ). ʉʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ(4) ʩʦʚʤʝʩʪʥʘ ʪʦʛʜʘ ʠ ʪʦʣʴ-

ʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʘʥʛ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʨʘʥʛʫ ʨʘʩʰʠʨʝʥʥʦʡ 

ʤʘʪʨʠʮʳ ʵʪʦʡ ʩʠʩʪʝʤʳ, ʧʨʠʯʸʤ ʝʩʣʠ: 

ʘ) r = n (ʪʦ ʝʩʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ ʨʘʚʝʥ ʯʠʩʣʫ ʥʝʠʟʚʝʩʪʥʳʭ), ʪʦ 

ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ; 

ʙ) r<n (ʪʦ ʝʩʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ ʤʝʥʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ), ʪʦ 

ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

 ʅʝʦʙʭʦʜʠʤʦʩʪʴ. ʇʫʩʪʴ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ(4) ʩʦʚʤʝʩʪʥʘ, ʪʦ 

ʝʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʨʝʰʝʥʠʝ nnxxx aaa === ,...,, 2211 : 
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ʈʘʩʰʠʨʝʥʥʘʷ ʤʘʪʨʠʮʘ ʩʠʩʪʝʤʳ ʠʤʝʝʪ ʚʠʜ: 
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ɺʳʧʦʣʥʠʤ ʵʣʝʤʝʥʪʘʨʥʳʝ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ. 

ɺ ʤʘʪʨʠʮʝ R ʠʟ ʧʦʩʣʝʜʥʝʛʦ ʩʪʦʣʙʮʘ ʚʳʯʪʝʤ ʧʝʨʚʳʡ, ʫʤʥʦ-

ʞʝʥʥʳʡ ʥʘ 1a, ʚʪʦʨʦʡ ʩʪʦʣʙʝʮ ʫʤʥʦʞʝʥʥʳʡ ʥʘ 2a,é, n-ʳʡ 

ʩʪʦʣʙʝʮ, ʫʤʥʦʞʝʥʥʳʡ ʥʘ na, ʠ ʧʦʣʫʯʠʤ ʤʘʪʨʠʮʫ R1  ʩ ʥʫʣʝʚʳʤ 

ʩʪʦʣʙʮʦʤ: 
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ʕʣʝʤʝʥʪʘʨʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʠʟʤʝʥʷʶʪ ʨʘʥʛ ʠʩʭʦʜʥʦʡ 

ʤʘʪʨʠʮʳ, ʠ ʝʩʣʠ ʨʘʥʛ ʠʩʭʦʜʥʦʡ ʤʘʪʨʠʮʳ ʨʘʚʝʥ r, ʪʦ ʨʘʥʛ  r(R1 ) 

ʪʦʞʝ ʨʘʚʝʥ r. 

 ɼʦʩʪʘʪʦʯʥʦʩʪʴ. ʇʫʩʪʴ ʨʘʥʛ ʩʠʩʪʝʤʳ r(A) ʨʘʚʝʥ ʨʘʥʛʫ ʨʘʩ-

ʰʠʨʝʥʥʦʡ ʤʘʪʨʠʮʳ r(R), ʪʦ ʝʩʪʴ r(A)=r(R)=r. 

 ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʥʛʘ ʤʘʪʨʠʮʳ ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʦʨ ʧʦʨʷʜʢʘ 

r, ʦʪʣʠʯʥʳʡ ʦʪ ʥʫʣʷ (ʪʦ ʝʩʪʴ ʙʘʟʠʩʥʳʡ ʤʠʥʦʨ) 

ʇʫʩʪʴ ʜʣʷ ʦʧʨʝʜʝʣʸʥʥʦʩʪʠ  ʤʠʥʦʨ ʠʤʝʝʪ ʚʠʜ: 
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ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (4) ʧʝʨʝʧʠʰʝʤ ʚ ʚʠʜʝ: 
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ʆʩʪʘʣʴʥʳʝ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ(4) ʷʚʣʷʶʪʩʷ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠ-

ʥʘʮʠʝʡ ʵʪʠʭ ʧʝʨʚʳʭ ʫʨʘʚʥʝʥʠʡ. ʅʝʠʟʚʝʩʪʥʳʝ nrr xxx ,...,, 21 ++ ʤʦʛʫʪ 

ʧʨʠʥʠʤʘʪʴ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ, ʠʭ ʥʘʟʳʚʘʶʪ ʩʚʦʙʦʜʥʳʤʠ. ʇʨʠ 

ʢʘʞʜʦʤ ʬʠʢʩʠʨʦʚʘʥʥʦʤ ʟʥʘʯʝʥʠʠ ʩʚʦʙʦʜʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʤʦʞʥʦ 

ʚʳʯʠʩʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʠʟʚʝʩʪʥʳʝ rxxx ,...,, 21 , ʢʦʪʦʨʳʝ 

ʷʚʣʷʶʪʩʷ ʙʘʟʠʩʥʳʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʙʝʩʯʠʩʣʝʥ-

ʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʦʚʤʝʩʪʥʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ:  

1. ʉʦʩʪʘʚʠʪʴ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ. 

2. ʇʨʠʚʝʩʪʠ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʢ ʩʪʫʧʝʥʯʘʪʦʤʫ ʚʠʜʫ. 

3. ʆʧʨʝʜʝʣʠʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʠ ʨʘʥʛ ʨʘʩʰʠʨʝʥʥʦʡ 

ʤʘʪʨʠʮʳ. 

ɽʩʣʠ ʨʘʥʛ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʨʘʚʝʥ ʨʘʥʛʫ ʨʘʩʰʠʨʝʥʥʦʡ ʤʘʪ-

ʨʠʮʳ, ʪʦ ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ. 
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ɽʩʣʠ ʨʘʥʛ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʥʝ ʨʘʚʝʥ ʨʘʥʛʫ ʨʘʩʰʠʨʝʥʥʦʡ 

ʤʘʪʨʠʮʳ, ʪʦ ʩʠʩʪʝʤʘ ʥʝʩʦʚʤʝʩʪʥʘ. 

4. ʉʦʩʪʘʚʠʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʪʫʧʝʥ-

ʯʘʪʦʡ ʤʘʪʨʠʮʝ. 

5. ʉʨʘʚʥʠʪʴ ʨʘʥʛ ʤʘʪʨʠʮʳ ʩ ʯʠʩʣʦʤ ʥʝʠʟʚʝʩʪʥʳʭ. ɽʩʣʠ 

 r = n, ʪʦ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. 

ɽʩʣʠ r<n, ʪʦ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝ-

ʥʠʡ. 

6. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ, ʧʨʠʯʸʤ, ʝʩʣʠ r<n, ʪʦ, ʚʳʜʝʣʠʪʴ 

ʩʚʦʙʦʜʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ, ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʥʠʭ ʙʘʟʠʩʥʳʝ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ ʩʚʦʙʦʜʥʳʭ ʥʝʠʟʚʝʩʪ-

ʥʳʭ ʤʦʞʥʦ ʧʦʣʫʯʘʪʴ ʟʥʘʯʝʥʠʷ ʙʘʟʠʩʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ. 

ɿʘʜʘʯʘ. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʠ ʨʝʰʠʪʴ ʝʸ, ʝʩʣʠ 

ʦʥʘ ʩʦʚʤʝʩʪʥʘ. 
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ʈʝʰʝʥʠʝ 

 Ʒʉʦʩʪʘʚʠʤ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ ʠ ʧʨʠʚʝʜʸʤ ʝʸ ʢ ʩʪʫ-

ʧʝʥʯʘʪʦʤʫ ʚʠʜʫ: 
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ɿʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʥʝʩʦʚʤʝʩʪʥʘ.ƹ 

ɿʘʜʘʯʘ. 
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ʈʝʰʝʥʠʝ 
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r(A) = r(R) = 3. ɿʥʘʯʠʪ, ʩʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ; r = n = 3. 

ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʩʣʝʜʥʝʡ ʤʘʪʨʠʮʝ: 
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ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʤ r=n=3, ʧʦʵʪʦʤʫ ʩʠʩʪʝʤʘ ʠʤʝʝʪ 

ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ. ʅʘʭʦʜʠʤ ʥʝʠʟʚʝʩʪʥʳʝ, ʥʘʯʠʥʘʷ ʩ 3-ʝʛʦ 

ʫʨʘʚʥʝʥʠʷ. 
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ɿʘʜʘʯʘ. 
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ʈʝʰʝʥʠʝ 
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  r(A) = r(R) = 2. ʉʠʩʪʝʤʘ ʩʦʚʤʝʩʪʥʘ.  

ʉʦʩʪʘʚʠʤ ʩʠʩʪʝʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʩʣʝʜʥʝʡ  ʤʘʪʨʠʮʝ: 
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ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ r = 2,n = 4, ʪʦ ʝʩʪʴ r<n, ʧʦʵʪʦʤʫ ʩʠʩʪʝʤʘ   

ʠʤʝʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. 

ɺ ʢʘʯʝʩʪʚʝ ʙʘʟʠʩʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʚʳʙʠʨʘʝʤ,   ʥʘʧʨʠʤʝʨ, 1x  

ʠ 2x (ʙʘʟʠʩʥʳʡ ʤʠʥʦʨ 03
30

21
¸-=

-
), ʘ ʚ   ʢʘʯʝʩʪʚʝ ʩʚʦʙʦʜʥʳʭ 

ʚʳʙʠʨʘʝʤ ʪʦʛʜʘ 3x  ʠ 4x (ʯʠʩʣʦ ʩʚʦʙʦʜʥʳʭ  ʧʝʨʝʤʝʥʥʳʭ ʥʘʭʦʜʷʪ 

ʢʘʢ ʨʘʟʥʦʩʪʴ n-r = 4-2 = 2). ʇʝʨʝʥʦʩʠʤ ʩʚʦʙʦʜʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʚ 

ʧʨʘʚʫʶ ʯʘʩʪʴ ʠ ʧʝʨʝʧʠʩʳʚʘʝʤ ʩʠʩʪʝʤʫ ʚ ʚʠʜʝ: 
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ʉʦ 2-ʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘʡʜʸʤ 2x : 
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ʉʠʩʪʝʤʘ ʠʤʝʝʪ ʙʝʩʯʠʩʣʝʥʥʦʝ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ. ʂʘʞʜʦʝ 

ʦʪʜʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦʣʫʯʘʝʪʩʷ, ʝʩʣʠ ʩʚʦʙʦʜʥʳʤ ʥʝʠʟʚʝʩʪʥʳʤ 

ʧʨʠʜʘʪʴ ʢʦʥʢʨʝʪʥʳʝ ʟʥʘʯʝʥʠʷ.  

ʅʘʧʨʠʤʝʨ, .1,1 43 -== xx ʊʦʛʜʘ  .
3

7
,

3

4
x 21 == x ɿʥʘʯʠʪ, ʦʜ-

ʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʝʩʪʴ ʨʝʰʝʥʠʝ ö
÷

õ
æ
ç

å
-1;1;

3

7
;

3

4
.ƹ 

˟̆̍́ ϊȢ ˞̜̉̒̓̆̍ ̜̖̌̉̎̆̊̎ ̜̖̏̅̎̏̑̏̅̎ ̔̑́̃̎̆̎̉̊ 

ʇʣʘʥ 

1. ʇʦʥʷʪʠʝ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝ-

ʥʠʡ. 

2. ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʡ. 

3. ʇʨʠʤʝʨʳ ʨʝʰʝʥʠʷ ʦʜʥʦʨʦʜʥʳʭ ʩʠʩʪʝʤ. 

 ʉʠʩʪʝʤʘ m ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʩ n ʥʝʠʟʚʝʩʪʥʳʤʠ ʥʘʟʳʚʘ-

ʝʪʩʷ ʩʠʩʪʝʤʦʡ ʣʠʥʝʡʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʝʩʣʠ ʚʩʝ  ʩʚʦ-

ʙʦʜʥʳʝ ʯʣʝʥʳ ʨʘʚʥʳ ʥʫʣʶ: 
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                                              (1) 

ɼʣʷ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʨʘʩʰʠʨʝʥʥʘʷ ʤʘʪʨʠʮʘ R ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʛʣʘʚʥʦʡ ʤʘʪʨʠʮʳ ʪʦʣʴʢʦ ʩʪʦʣʙʮʦʤ ʥʫʣʝʡ. 

ʇʦʵʪʦʤʫ r(A)=r(R) ʠ ʧʦ ʪʝʦʨʝʤʝ ʂʨʦʥʝʢʝʨʘ-ʂʘʧʝʣʣʠ ʪʘʢʘʷ 

ʩʠʩʪʝʤʘ ʚʩʝʛʜʘ ʩʦʚʤʝʩʪʥʘ, ʪʘʢ ʢʘʢ ʦʥʘ ʚʩʝʛʜʘ ʠʤʝʝʪ, ʧʦ ʢʨʘʡʥʝʡ 

ʤʝʨʝ, ʥʫʣʝʚʦʝ ʨʝʰʝʥʠʝ (0;0;é;0). 
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ɽʩʣʠ ʚ ʩʠʩʪʝʤʝ (1) m=n (ʪʦ ʝʩʪʴ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʨʘʚʥʦ ʯʠʩ-

ʣʫ ʥʝʠʟʚʝʩʪʥʳʭ), ʘ ʝʸ ʦʧʨʝʜʝʣʠʪʝʣʴ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ, ʪʦ ʪʘʢʘʷ 

ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʪʦʣʴʢʦ ʥʫʣʝʚʦʝ ʨʝʰʝʥʠʝ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ ʬʦʨʤʫʣ 

ʂʨʘʤʝʨʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʫʩʪʴ ʜʣʷ ʩʠʩʪʝʤʳ (1) 0̧D . ʆʧʨʝʜʝʣʷʷ   

nxxx ,...,, 21  ʧʦ ʬʦʨʤʫʣʘʤ ʂʨʘʤʝʨʘ  
D

D
=

D

D
=

D

D
= n

nxxx ,...,, 2
2

1
1  ʠ 

ʫʯʠʪʳʚʘʷ, ʯʪʦ 0...21 =D==D=D n  (ʪʘʢ ʢʘʢ ʚʩʝ ʦʧʨʝʜʝʣʠʪʝʣʠ 

),...,1( nii =D ʩʦʜʝʨʞʘʪ ʥʫʣʝʚʦʡ ʩʪʦʣʙʝʮ), ʧʦʣʫʯʘʝʤʆʰʠʙʢʘ! 

ʆʙʲʝʢʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʠʟ ʢʦʜʦʚ ʧʦʣʝʡ ʨʝʜʘʢʪʠʨʦʚʘ-

ʥʠʷ.ʪʦ ʝʩʪʴ πȠπȠȣȠπ ïʝʜʠʥʩʪʚʝʥʥʦʝ  ʨʝʰʝʥʠʝ. 

ɿʘʜʘʯʘ. 
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ʈʝʰʝʥʠʝ 

ʀʤʝʝʤ ʦʜʥʦʨʦʜʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

m=n.  ʅʘʡʜʸʤ ʦʧʨʝʜʝʣʠʪʝʣʴ ʩʠʩʪʝʤʳ: 

09
31

03

131

103

100

123

111

112

¸==-=-

-

=D  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʥʫʣʝʚʦʝ 

ʨʝʰʝʥʠʝ (0;0;0). 
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ʆʜʥʦʨʦʜʥʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʠʤʝʪʴ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʩʪʚʝʥʥʦʝ 

ʥʫʣʝʚʦʝ ʨʝʰʝʥʠʝ, ʘ ʠ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʝʥʫʣʝʚʳʭ ʨʝʰʝ-

ʥʠʡ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʝ ʚʩʝʛʜʘ ʫʜʦʙʥʦ ʥʘʭʦʜʠʪʴ ʨʝʰʝʥʠʷ ʯʝʨʝʟ ʦʧ-

ʨʝʜʝʣʠʪʝʣʴ, ʪʘʢ ʢʘʢ ʧʨʠʭʦʜʠʪʩʷ ʚʳʯʠʩʣʷʪʴ ʦʧʨʝʜʝʣʠʪʝʣʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ, ʯʝʤ ʪʨʝʪʠʡ. 

ʅʘ ʚʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʥʝʥʫʣʝʚʳʭ ʨʝʰʝʥʠʡ ʜʘʸʪ ʦʪʚʝʪ 

ʩʣʝʜʫʶʱʘʷ ʪʝʦʨʝʤʘ. 

ʊʝʦʨʝʤʘ. ʆʜʥʦʨʦʜʥʘʷ ʩʠʩʪʝʤʘ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ 

ʥʝʥʫʣʝʚʳʝ ʨʝʰʝʥʠʷ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʘʥʛ ʵʪʦʡ ʩʠʩʪʝ-

ʤʳ ʤʝʥʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ ʝʩʪʴ r(A)<n. 

ʉʣʝʜʩʪʚʠʝ 1. ɽʩʣʠ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

ʤʝʥʴʰʝ ʯʠʩʣʘ ʝʸ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ ʝʩʪʴ m<n, ʪʦ ʵʪʘ ʩʠʩʪʝʤʘ ʠʤʝʝʪ 

ʥʝʥʫʣʝʚʳʝ ʨʝʰʝʥʠʷ. 

ʉʣʝʜʩʪʚʠʝ 2. ɽʩʣʠ ʚ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʝ ʯʠʩʣʦ ʫʨʘʚʥʝʥʠʡ 

ʨʘʚʥʦ ʯʠʩʣʫ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ ʝʩʪʴ m=n, ʪʦ ʵʪʘ ʩʠʩʪʝʤʘ ʠʤʝʝʪ  

ʥʝʥʫʣʝʚʳʝ  ʨʝʰʝʥʠʷ  ʪʦʛʜʘ  ʠ  ʪʦʣʴʢʦ  ʪʦʛʜʘ,  ʢʦʛʜʘ ʦʧʨʝʜʝʣʠ-

ʪʝʣʴ ʤʘʪʨʠʮʳ ʨʘʚʝʥ ʥʫʣʶ. 

ʈʝʰʝʥʠʷ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʤʝʶʪ 

ʪʘʢʠʝ ʩʚʦʡʩʪʚʘ: 

ʘ) ʝʩʣʠ ʩʪʨʦʢʘ e1=(k1, k2,é,kn) ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʩʠʩʪʝʤʳ 

(1), ʪʦ ʠ ʩʪʨʦʢʘ e1=( ‗k1, ʇk2,é, ʇkn)- ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ 

ʵʪʦʡ ʩʠʩʪʝʤʳ; 

ʙ) ʝʩʣʠ ʩʪʨʦʢʠ e1=(k1, k2,é,kn) ʠ e1=(l1, l2,é,ln)- ʨʝʰʝʥʠʷ ʩʠʩ-

ʪʝʤʳ (1), ʪʦ ʧʨʠ ʣʶʙʳʭ ʉ1 ʠ ʉ2 ʠʭ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ 

ʉ1e1+ ʉ2e2=( ʉ1k1+ ʉ1l1; ʉ1k2+ ʉ2l2,é, ʉ1kn+ ʉ2ln) 
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ʊʘʢʞʝ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. 

ʋʙʝʜʠʪʴʩʷ ʚ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʵʪʠʭ ʩʚʦʡʩʪʚ ʨʝʰʝʥʠʡ ʦʜʥʦ-

ʨʦʜʥʳʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʧʦʜʩʪʘʥʦʚʢʦʡ ʠʭ ʚ 

ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ. 

ʀʟ ʩʚʦʡʩʪʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʚʩʷʢʘʷ ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ ʨʝʰʝ-

ʥʠʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ 

ʨʝʰʝʥʠʝʤ ʵʪʦʡ ʩʠʩʪʝʤʳ. 

ʇʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʥʘʡʪʠ ʪʘʢʠʝ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠ-

ʩʠʤʳʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (1), ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʣʠʥʝʡʥʦ ʚʳʨʘʞʘʣʠʩʴ 

ʙʳ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʝʸ ʨʝʰʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʠʩʪʝʤʘ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʨʝʰʝʥʠʡ 

e1,e2,é,ek ʥʘʟʳʚʘʝʪʩʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ, ʝʩʣʠ ʢʘʞʜʦʝ ʨʝʰʝʥʠʝ 

ʩʠʩʪʝʤʳ (1) ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʝʡ ʵʪʠʭ ʨʝʰʝʥʠʡ. 

ʊʝʦʨʝʤʘ. ɽʩʣʠ ʨʘʥʛ ʦʩʥʦʚʥʦʡ ʤʘʪʨʠʮʳ ʩʠʩʪʝʤʳ ʦʜʥʦʨʦʜ-

ʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʝʥʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ ʝʩʪʴ r(A)<n, ʪʦ 

ʚʩʷʢʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ (1) ʩʦʩʪʦʠʪ 

ʠʟ  n ï r ʨʝʰʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʦʙʱʝʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ (1) ʣʠʥʝʡʥʳʭ ʦʜʥʦʨʦʜʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʚʠʜ:  

kkeCeCeC +++ ...2211 , ʛʜʝ keee ,...,, 21 -ʣʶʙʘʷ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʡ (ʌʉʈ), kCCC ,...,, 21 -ʧʨʦʠʟʚʦʣʴʥʳʝ ʯʠʩʣʘ, 

k = n - r. 

ʊʝʧʝʨʴ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʩʧʦʩʦʙ ʧʦʩʪʨʦʝʥʠʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʩʠʩʪʝʤʳ ʨʝʰʝʥʠʡ. 
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ʇʫʩʪʴ ʩʠʩʪʝʤʘ ʦʜʥʦʨʦʜʥʳʭ ʫʨʘʚʥʝʥʠʡ ʠʤʝʝʪ ʨʘʥʛ r<n. ʊʦ-

ʛʜʘ ʙʘʟʠʩʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ ʵʪʦʡ ʩʠʩʪʝʤʳ rxxx ,...,, 21  ʣʠʥʝʡʥʦ 

ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʩʚʦʙʦʜʥʳʝ: nrr xxx ,...,, 21 ++ . 

ʀʤʝʝʤ    

nrrnrrrrr

nrnrr

nrnrr

xxxx

xxxx

xxxx

-++

-++

-++

+++=

-------------------

+++=

+++=

bbb

bbb

bbb

...

...

...

2211

22221212

12121111

 

ɺʳʜʝʣʷʶʪ ʯʘʩʪʥʳʝ ʨʝʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (1) ʧʦ 

ʧʨʠʥʮʠʧʫ: ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʝʨʚʦʛʦ ʨʝʰʝʥʠʷ 1e  ʧʨʠʜʘʶʪ ʟʥʘʯʝ-

ʥʠʷ ʩʚʦʙʦʜʥʳʤ ʥʝʠʟʚʝʩʪʥʳʤ  

.0,...,0,1 21 === ++ nrr xxx  ʊʦʛʜʘ )0,...,0,0,1,,...,( 1111 re bb=  

ɿʘʪʝʤ ʥʘʭʦʜʷʪ ʚʪʦʨʦʝ ʨʝʰʝʥʠʝ 2e , ʧʨʠʜʘʚʘʷ ʟʥʘʯʝʥʠʝ 

12=+rx , ʘ ʦʩʪʘʣʴʥʳʝ n-r-1 ʨʘʚʥʳ ʥʫʣʶ. ʊʦʛʜʘ  

)0,...,0,1,0,,...,( 2212 re bb= ʠ ʪ.ʜ., ʪʦ ʝʩʪʴ  

î
î

í

î
î

ì

ë

=

-----------------

=

=

---- )1,...,0,0,0,,...,,(

)0,...,0,1,0,,...,,(

)0,...,0,0,1,,...,,(

21

222212

112111

rrnrnrnrn

r

r

e

e

e

bbb

bbb

bbb

                                 (2) 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʭ ʥʘʙʦʨʦʚ ʨʝʰʝʥʠʡ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ (1). 

ɿʘʜʘʯʘ. 
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ʆʰʠʙʢʘ! ʆʙʲʝʢʪ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʩʦʟʜʘʥ ʠʟ ʢʦʜʦʚ ʧʦʣʝʡ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ.  

ʈʝʰʝʥʠʝ 

Ʒɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʤʳ ʠʤʝʝʤ ʩʠʩʪʝʤʫ ʠʟ ʯʝʪʳʨʸʭ ʫʨʘʚʥʝ-

ʥʠʡ ʩ ʯʝʪʳʨʴʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ (ʪʦ ʝʩʪʴ m=n).  

ʉʦʩʪʘʚʠʤ ʤʘʪʨʠʮʫ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʥʛʘ 
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ɿʥʘʯʠʪ, r = 2, n = 4, ʪʦ ʝʩʪʴ  r < n. 

ɿʘʧʠʰʝʤ ʩʠʩʪʝʤʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʩʣʝʜʥʝʡ ʤʘʪʨʠʮʝ 

í
ì
ë

=+--

=-++

056

0342

432

4321

xxx

xxxx
 

ʊʘʢ ʢʘʢ ʨʘʥʛ ʤʝʥʴʰʝ ʯʠʩʣʘ ʥʝʠʟʚʝʩʪʥʳʭ, ʪʦ ʩʠʩʪʝʤʘ ʠʤʝʝʪ 

ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʝʥʫʣʝʚʳʭ ʨʝʰʝʥʠʡ. 

ʉʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ ʜʚʘ ʫʨʘʚʥʝʥʠʷ, ʧʦʵʪʦʤʫ ʜʚʘ ʥʝʠʟʚʝʩʪʥʳʭ 

ï ʙʘʟʠʩʥʳʝ, ʘ ʦʩʪʘʣʴʥʳʝ n ï r, ʪʦ ʝʩʪʴ ʜʚʘ ï ʩʚʦʙʦʜʥʳʝ. ʇʫʩʪʴ, 

ʥʘʧʨʠʤʝʨ, 3x  ʠ - ʩʚʦʙʦʜʥʳʝ, ʘ ʠ 3x - ʙʘʟʠʩʥʳʝ. 4x 1x
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 ʊʦʛʜʘ  432 56 xxx +-=  (ʩʦ 2-ʛʦ ʫʨʘʚʥʝʥʠʷ)  

43434

343434321

783410

1234)56(2342

xxxxx

xxxxxxxxx

-=+--

-=+-+--=+--=
 

ʆʙʦʟʥʘʯʠʤ 13 tx = , 24 tx = , ʪʦʛʜʘ 211 78 ttx -= ; 212 56 ttx +-=  

ɿʘʧʠʰʝʤ ʨʝʰʝʥʠʝ (21 78 tt - ; 21 56 tt +- ; 1t ; 2t ). 

ɽʩʣʠ ʧʨʦʠʟʚʦʣʴʥʦ ʜʘʚʘʪʴ ʟʥʘʯʝʥʠʷ ʜʣʷ 1t  ʠ 2t , ʪʦ ʧʦʣʫʯʠʤ 

ʨʘʟʣʠʯʥʳʝ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʧʨʠʤʝʨ, ʧʫʩʪʴ 11=t , 

12 -=t . ʊʦʛʜʘ ʠʤʝʝʤ ʦʜʥʦ ʠʟ ʨʝʰʝʥʠʡ (15;-11;1;-1). ʇʫʩʪʴ 01=t

, 12=t . ʊʦʛʜʘ ʠʤʝʝʤ ʜʨʫʛʦʝ ʨʝʰʝʥʠʝ (-7;5;0;1) ʠ ʪ.ʜ., ʪʦ ʝʩʪʴ 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʝʥʫʣʝʚʳʭ ʨʝʰʝʥʠʡ.ƹ 

ɿʘʜʘʯʘ. ʅʘʡʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʝʰʝʥʠʡ ʦʜʥʦ-

ʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
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425780

316251
~  

ɿʥʘʯʠʪ, r = 2; n = 5, ʪʦ ʝʩʪʴ r < n. 

ʉʠʩʪʝʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʦʩʣʝʜʥʝʡ ʤʘʪʨʠʮʝ, ʠʤʝʝʪ ʚʠʜ: 

í
ì
ë
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xxxxx
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʟʠʩʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ï ʜʚʝ, ʩʚʦʙʦʜʥʳʭ ï 

ʪʨʠ. 

ʇʫʩʪʴ, ʥʘʧʨʠʤʝʨ, 543 ,, xxx - ʩʚʦʙʦʜʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ, 21,xx - 

ʙʘʟʠʩʥʳʝ. ɺʳʨʘʟʠʤ ʙʘʟʠʩʥʳʝ ʯʝʨʝʟ ʩʚʦʙʦʜʥʳʝ. 
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ʀʪʘʢ, )4319(
8

1
5431 xxxx -+= ; )4257(

8

1
5432 xxxx +-= , 

ʪʦ ʝʩʪʴ ʠʤʝʝʤ ʙʝʩʢʦʥʝʯʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʝʥʫʣʝʚʳʭ ʨʝʰʝʥʠʡ. 

ʊʘʢ ʢʘʢ r=2, n=5, ʪʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʩʠʩʪʝʤʘ ʨʝʰʝʥʠʡ ʩʦ-

ʩʪʦʠʪ ʠʟ n-r, ʪʦ ʝʩʪʴ ʠʟ 5-2=3 ʨʝʰʝʥʠʡ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʬʫʥʜʘ-

ʤʝʥʪʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʨʝʰʝʥʠʡ 321 ,, eee  ʧʦʦʯʝʨʸʜʥʦ ʟʘʤʝʥʷʝʤ 

ʩʚʦʙʦʜʥʳʝ ʥʝʠʟʚʝʩʪʥʳʝ 543 ,, xxx  ʵʣʝʤʝʥʪʘʤʠ ʩʪʨʦʢ ʝʜʠʥʠʯʥʦʡ 

ʤʘʪʨʠʮʝ ɽ, ʪʦ ʝʩʪʴ ʜʣʷ ʩʚʦʙʦʜʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʙʝʨʸʤ ʧʦʩʣʝʜʦ-

ʚʘʪʝʣʴʥʦ ʪʨʦʡʢʠ ʯʠʩʝʣ  

(1;0;0),(0;1;0),(0;0;1). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʘʝʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʝʰʝ-

ʥʠʡ: 
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ɿʘʤʝʯʘʥʠʝ. ʋʤʥʦʞʠʚ ʢʦʤʧʦʥʝʥʪʳ ʨʝʰʝʥʠʡ 321 ,, eee  ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ ʥʘ 8,8 ʠ 2, ʧʦʣʫʯʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʨʝ-

ʰʝʥʠʡ ʩ ʮʝʣʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ: 

( ) ( ) ( )2;0;0;1;1;0;8;0;25;3;0;0;8;7;19 321 -=-== eee
ƹ 
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˟̆̍́ ϋȢ ˘̜̉̎̆̊̎̆ ̜̃̆̋̓̏̑̎̆ ̐̑̏̒̓̑́̎̒̓̃́  

ʇʣʘʥ 

1. ʆʩʥʦʚʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ. ʇʨʠʤʝʨʳ. 

2.  ʈʘʟʤʝʨʥʦʩʪʴ ʠ ʙʘʟʠʩ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

3.  ʇʝʨʝʭʦʜ ʢ ʥʦʚʦʤʫ ʙʘʟʠʩʫ. 

4.  ʇʨʦʩʪʨʘʥʩʪʚʦ ɽʚʢʣʠʜʘ ʠ ʝʛʦ ʧʨʦʩʪʝʡʰʠʝ ʩʚʦʡ-

ʩʪʚʘ. 

ɺ ʰʢʦʣʴʥʦʤ ʢʫʨʩʝ ʤʘʪʝʤʘʪʠʢʠ, ʢʨʦʤʝ ʦʧʝʨʘʮʠʡ ʥʘʜ ʜʝʡʩʪ-

ʚʠʪʝʣʴʥʳʤʠ ʯʠʩʣʘʤʠ, ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ, ʥʘʧʨʠʤʝʨ, ʩʫʤʤʳ ʚʝʢ-

ʪʦʨʦʚ ʠ ʫʤʥʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ. ɺ ʢʫʨʩʝ ʚʳʩʰʝʡ ʤʘʪʝʤʘ-

ʪʠʢʠ ʚʚʝʜʝʥʳ ʧʦʥʷʪʠʷ ʩʫʤʤʳ  ʤʘʪʨʠʮ, ʘ ʪʘʢʞʝ ʧʦʥʷʪʠʝ ʧʨʦʠʟʚʝ-

ʜʝʥʠʷ ʤʘʪʨʠʮʳ ʥʘ ʯʠʩʣʦ. ɺʚʝʜʸʥʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦʜʯʠʥʷʶʪʩʷ ʦʧ-

ʨʝʜʝʣʸʥʥʳʤ ʟʘʢʦʥʘʤ. ʇʦʵʪʦʤʫ ʤʦʞʥʦ ʘʙʩʪʨʘʛʠʨʦʚʘʪʴʩʷ ʦʪ ʢʦʥ-

ʢʨʝʪʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʥʘʜ ʢʦʪʦʨʳʤʠ ʚʚʝʜʝʥʳ ʦʧʝʨʘʮʠʠ, ʪʦ ʝʩʪʴ 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʥʦʞʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʠ-

ʨʦʜʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʚʝʜʝʥʳ ʦʧʝʨʘʮʠʠ, ʧʦʜʯʠʥʷʶʱʠʝʩʷ ʦʧʨʝʜʝ-

ʣʸʥʥʳʤ ʟʘʢʦʥʘʤ. ʊʘʢʠʝ ʤʥʦʞʝʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ ʧʨʦʩʪʨʘʥʩʪʚʘʤʠ, 

ʘ ʠʭ ʵʣʝʤʝʥʪʳ ï ʪʦʯʢʘʤʠ, ʠʣʠ ʚʝʢʪʦʨʘʤʠ ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

ʇʨʦʩʪʨʘʥʩʪʚʦ ʦʙʦʟʥʘʯʘʶʪ R, ʘ ʵʣʝʤʝʥʪʳ zyx ,, . ʌʘʢʪ ʧʨʠʥʘʜ-

ʣʝʞʥʦʩʪʠ ʵʣʝʤʝʥʪʘ xʢ ʤʥʦʞʝʩʪʚʫ R ʟʘʧʠʩʳʚʘʶʪ RxÍ . ɼʝʡʩʪ-

ʚʠʪʝʣʴʥʳʝ  ʯʠʩʣʘ ʦʙʦʟʥʘʯʘʶʪ gba ,, .    

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʥʦʞʝʩʪʚʦ R ʵʣʝʤʝʥʪʦʚ zyx ,, ʧʨʦʠʟʚʦʣʴʥʦʡ 

ʧʨʠʨʦʜʳ ʥʘʟʳʚʘʝʪʩʷ ʣʠʥʝʡʥʳʤ (ʚʝʢʪʦʨʥʳʤ) ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʝʩ-

ʣʠ: 1)ʫʢʘʟʘʥ ʟʘʢʦʥ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʢʘʞʜʳʤ ʜʚʫʤ ʵʣʝʤʝʥʪʘʤ 

RxÍ , RyÍ  ʦʜʥʦʟʥʘʯʥʦ ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʣʝʤʝʥʪ RzÍ

, ʥʘʟʳʚʘʝʤʳʡ ʩʫʤʤʦʡ ʵʣʝʤʝʥʪʦʚ xʠy; ʦʙʦʟʥʘʯʘʝʪʩʷ yxz +=  
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2)ʢʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ RxÍ  ʠ ʢʘʞʜʦʤʫ ʯʠʩʣʫ aʦʜʥʦʟʥʘʯʥʦ 
ʦʪʚʝʯʘʝʪ ʵʣʝʤʝʥʪ RyÍ , ʥʘʟʳʚʘʝʤʳʡ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʵʣʝʤʝʥʪʘ 

x  ʥʘ ʯʠʩʣʦ a; ʦʙʦʟʥʘʯʘʝʪʩʷ ʭy a= ; 

3)ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ zyx ,,  ʤʥʦʞʝʩʪʚʘ R ʠ ʧʨʦʠʟʚʦʣʴʥʳʭ 

ʯʠʩʝʣ ba,  ʚʳʧʦʣʥʷʶʪʩʷ ʘʢʩʠʦʤʳ: 

ʘ) xyyx +=+  

ʙ) )()( zyxzyx ++=++  

ʚ) ʩʫʱʝʩʪʚʫʝʪ ʥʫʣʝʚʦʡ ʵʣʝʤʝʥʪ 0  ʪʘʢʦʡ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʣʴ-

ʥʦʛʦ xʠʤʝʝʪ ʤʝʩʪʦ ʨʘʚʝʥʩʪʚʦ xx =+0 ; 

ʛ) ʜʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ xʩʫʱʝʩʪʚʫʝʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ 

ʵʣʝʤʝʥʪ (- x) ʪʘʢʦʡ, ʯʪʦ x +(- x )= 0 ; 

ʜ) xx=Ö1 ; 

ʝ) xx )()( abba = ; 

ʞ) xxx baba +=+ )( ; 

ʟ) yxyx baa +=+ )( . 

ɽʩʣʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ R ʦʧʨʝʜʝʣʝʥʦ ʫʤʥʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʥʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ, ʪʦ R ʥʘʟʳʚʘʝʪʩʷ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʣʠʥʝʡ-

ʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ɽʩʣʠ ʵʣʝʤʝʥʪʳ ʫʤʥʦʞʘʪʴ ʥʘ ʢʦʤʧʣʝʢʩʥʳʝ 

ʯʠʩʣʘ, ʪʦ R ʥʘʟʳʚʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʣʠʥʝʡʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ʇʨʠʤʝʨʳ. 
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1)ʤʥʦʞʝʩʪʚʦ ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ʩ ʦʧʝʨʘʮʠʷʤʠ ʩʣʦʞʝʥʠʷ 

ʠ ʫʤʥʦʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

2)ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʧʨʦʠʟʚʦʣʴʥʳʭ ʚʝʢʪʦʨʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩ 

ʦʧʝʨʘʮʠʷʤʠ ʩʣʦʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʥʘ ʯʠʩʣʦ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡ-

ʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. ʅʫʣʴ-ʚʝʢʪʦʨ ʝʩʪʴ ʥʫʣʝʚʳʤ ʵʣʝʤʝʥʪʦʤ. 

3)ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ ʤʘʪʨʠʮ ʨʘʟʤʝʨʦʤ mxn ʩ ʦʧʝʨʘʮʠʷʤʠ ʩʣʦ-

ʞʝʥʠʷ ʠ ʫʤʥʦʞʝʥʠʷ ʥʘ ʯʠʩʣʦ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ ʧʨʦʩʪʨʘʥʩʪ-

ʚʦʤ. 

4)ʤʥʦʞʝʩʪʚʦ ʨʘʮʠʦʥʘʣʴʥʳʭ ʯʠʩʝʣ ʥʝ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ 

ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʪʘʢ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʯʠʩʣʘ ʥʘ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʥʝ ʚʩʝʛʜʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ  

( papa
3

2
,

3

2
=Ý== xx -ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ)  

ʆʧʨʝʜʝʣʝʥʠʝ. ʄʥʦʞʝʩʪʚʦ ɸ ʥʘʟʳʚʘʝʪʩʷ ʧʦʜʤʥʦʞʝʩʪʚʦʤ 

ʤʥʦʞʝʩʪʚʘ ɺ, ʝʩʣʠ ʢʘʞʜʳʡ ʝʛʦ ʵʣʝʤʝʥʪ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ 

ʤʥʦʞʝʩʪʚʘ ɺ. ʆʙʦʟʥʘʯʘʶʪ BAË . 

ʇʨʠʤʝʨ. QNË (ʤʥʦʞʝʩʪʚʦ ʥʘʪʫʨʘʣʴʥʳʭ ʯʠʩʝʣ ʷʚʣʷʝʪʩʷ 

ʧʦʜʤʥʦʞʝʩʪʚʦʤ ʨʘʮʠʦʥʘʣʴʥʳʭ ʯʠʩʝʣ). 

ʆʧʨʝʜʝʣʝʥʠʝ.ʇʦʜʧʨʦʩʪʨʘʥʩʪʚʦʤ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ 

ʥʘʟʳʚʘʶʪ ʣʶʙʦʝ ʥʝʧʫʩʪʦʝ ʧʦʜʤʥʦʞʝʩʪʚʦ ʤʥʦʞʝʩʪʚʘ R, ʵʣʝʤʝʥ-

ʪʳ ʢʦʪʦʨʦʛʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʙʨʘʟʫʶʪ ʣʠʥʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʧʝʨʘʮʠʡ, ʚʚʝʜʝʥʥʳʭ ʚ R. 

ʆʧʨʝʜʝʣʝʥʠʝ. n-ʤʝʨʥʳʤ ʚʝʢʪʦʨʦʤ ʥʘʟʳʚʘʶʪ ʫʧʦʨʷʜʦʯʝʥ-

ʥʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ n ʜʝʡʩʪʚʠʪʝʣʴʥʳʭ ʯʠʩʝʣ ( )nxxxx ,...,, 21= , ʛʜʝ 

ixi - -ʪʘʷ ʢʦʤʧʦʥʝʥʪʘ. 
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 ʆʧʨʝʜʝʣʝʥʠʝ. ʃʠʥʝʡʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ R ʥʘʟʳʚʘʶʪ n-

ʤʝʨʥʳʤ, ʝʩʣʠ ʚ ʥʸʤ ʩʫʱʝʩʪʚʫʝʪ ʩʠʩʪʝʤʘ ʠʟ n ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠ-

ʤʳʭ ʚʝʢʪʦʨʦʚ nee ,...,1 ʪʘʢʘʷ, ʯʪʦ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ 

RxÍ  

( ) neerang n =,...,1 . 

ʏʠʩʣʦ n (ʤʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦ-

ʨʦʚ ʚ R) ʥʘʟʳʚʘʝʪʩʷ ʨʘʟʤʝʨʥʦʩʪʴʶ ʧʨʦʩʪʨʘʥʩʪʚʘ R. ɿʘʧʠʩʳʚʘʶʪ-

ʩʷ nR=dim  

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʠʟʚʦʣʴʥʳʭ n ʣʠʥʝʡʥʦ ʥʝʟʘ-

ʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ nee ,...,1  n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ R ʥʘʟʳʚʘʝʪʩʷ 

ʙʘʟʠʩʦʤ R. 

ʊʝʦʨʝʤʘ. ʂʘʞʜʳʡ ʚʝʢʪʦʨ x  n-ʤʝʨʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ R ʤʦʞʥʦ ʨʘʟʣʦʞʠʪʴ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʚʝʢʪʦʨʦʚ 

ʙʘʟʠʩʘ. 

ɼʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʇʫʩʪʴ ʨʘʟʤʝʨʥʦʩʪʴ nR=dim  ʠ nee ,...,1 -ʙʘʟʠʩ ʧʨʦʩʪʨʘʥʩʪʚʘ 

R. ʊʦʛʜʘ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʵʣʝʤʝʥʪʘ RxÍ , ( ) neerang n =,...,1 . 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ xee n,,...,1 -ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳ, ʪʦ ʝʩʪʴ 

0... 111 =+++ +xee nnn lll , ʛʜʝ ʥʝ ʚʩʝ l ʨʘʚʥʳ ʥʫʣʶ. ʏʠʩʣʦ 

01¸+nl , ʪʘʢ ʢʘʢ ʠʥʘʯʝ 0...11 =++ nnee ll , ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʧ-

ʨʝʜʝʣʝʥʠʶ ʙʘʟʠʩʘ. ʇʦʵʪʦʤʫ n

n

n

n

eex
1

1

1

1 ...
++

---=
l

l

l

l
.  

ɽʩʣʠ ʚʚʝʩʪʠ ʦʙʦʟʥʘʯʝʥʠʝ nix
n

i
i ,...,1,

1

=-=
+l

l
, ʪʦ  
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nnexexexx +++= ...2211 , ʪʦ ʝʩʪʴ x - ʣʠʥʝʡʥʘʷ ʢʦʤʙʠʥʘʮʠʷ 

ʚʝʢʪʦʨʦʚ ʙʘʟʠʩʘ. 

ʕʪʦ ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʝʜʠʥʩʪʚʝʥʥʦ. ɽʩʣʠ ʜʦʧʫʩʪʠʪʴ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʝ, ʯʪʦ nneyeyx ++= ...11 , ʪʦ, ʚʳʯʠʪʘʷ ʠʟ ʧʝʨʚʦʛʦ 

ʨʘʚʝʥʩʪʚʘ ʚʪʦʨʦʝ ʨʘʚʝʥʩʪʚʦ, ʧʦʣʫʯʠʤ  

( ) ( ) 0...111 =-+- nnn eyxeyx , 

ʘ ʵʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʢʦʛʜʘ 0=- ii yx , ʪʦ ʝʩʪʴ 

( )niyx ii ,...,1, == . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʣʝʤʝʥʪ RxÍ  ʚʳʨʘʞʘʝʪʩʷ ʯʝʨʝʟ ʙʘʟʠʩ 

nee ,...,1 ʵʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʚʠʜʝ nnexexexx +++= ...2211   ʠʪ.ʜ. 

ʏʠʩʣʘ nxx ,...,1  ʥʘʟʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʘ x  ʚ ʙʘʟʠ-

ʩʝ nee ,...,1  ʠ ʟʘʧʠʩʳʚʘʶʪ ( )nxxx ,...,1 . 

ʀʟ ʪʝʦʨʝʤʳ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʚʘ ʵʣʝʤʝʥʪʘ n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ ʩ ʟʘʜʘʥʥʳʤ ʙʘʟʠʩʦʤ ʨʘʚʥʳ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʠʭ 

ʢʦʦʨʜʠʥʘʪʳ ʚ ʵʪʦʤ ʙʘʟʠʩʝ ʨʘʚʥʳ. 

 ɺ n-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʥʦ ʚʳʙʠʨʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʘʟʠ-

ʩʳ; ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʵʣʝʤʝʥʪ ʚ ʨʘʟʣʠʯʥʳʭ ʙʘʟʠʩʘʭ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʟ-

ʣʠʯʥʳʝ ʢʦʦʨʜʠʥʘʪʳ. 

ʇʫʩʪʴ ʚ ʣʠʥʝʡʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ R ʟʘʜʘʥ ʙʘʟʠʩ nee ,...,1  ʠ 

ʧʨʦʠʟʚʦʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (ʚʝʢʪʦʨʳ) x  ʠ y. ʊʦʛʜʘ  

nnexexexx +++= ...2211  

nneyeyeyy +++= ...2211 , 
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ʇʦʵʪʦʤʫ ( ) ( )nnn eyxeyxyx ++++=+ ...111 , ʪʦ ʝʩʪʴ ʢʦʦʨʜʠ-

ʥʘʪʳ ʩʫʤʤʳ ʜʚʫʭ ʚʝʢʪʦʨʦʚ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʨʘʚʥʳ ʩʫʤ-

ʤʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ ʩʣʘʛʘʝʤʳʭ: 

( ) ( ) ( )( )nn yxyxyx ++=+ ;...;11 . 

ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʦʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ a: 

nnexexexx aaaa +++= ...2211  

( )nxxxx aaaa ;...;; 21=  

ʇʫʩʪʴ ʪʝʧʝʨʴ ʟʘʜʘʥʦ m ʚʝʢʪʦʨʦʚ n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

( )

( )

( )mnmmm

n

n

xxxx

xxxx

xxxx

;...;;

;...;;

;...;;

21

222212

112111

=

------------

=

=

                                                          (1) 

ɺʳʷʩʥʠʤ, ʢʘʢʠʤ ʫʩʣʦʚʠʷʤ ʙʫʜʫʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʠʭ ʢʦʦʨʜʠ-

ʥʘʪʳ, ʯʪʦʙʳ ʦʥʠ ʙʳʣʠ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʳ ʠʣʠ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠ-

ʩʠʤʳ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʨʘʚʥʠʚʘʶʪ ʣʠʥʝʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʢ ʥʫʣʶ: 

0...2211 =+++ mmxxx lll                                                    (2) 

ʠʣʠ 
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0...

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

0...

0...

2211

2222121

1212111

=+++

=+++

=+++

mnmnn

mm

mm

xxx

xxx

xxx

lll

lll

lll

                                                (3) 

ʇʦ ʦʧʨʝʜʝʣʝʥʠʶ ʣʠʥʝʡʥʦʡ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʚʝʢʪʦʨʦʚ ʣʠʥʝʡ-

ʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʝʢʪʦʨʳ ʙʫʜʫʪ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ, ʝʩʣʠ ʚ 

ʨʘʚʝʥʩʪʚʝ (2) 0...21 ==== mlll , ʪʦ ʝʩʪʴ ʦʜʥʦʨʦʜʥʘʷ ʩʠʩʪʝʤʘ 

(3) ʠʤʝʝʪ ʥʫʣʝʚʳʝ ʨʝʰʝʥʠʷ.  

ɸ ʵʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʘʥʛ ʛʣʘʚʥʦʡ ʤʘʪʨʠʮʳ 

ʩʠʩʪʝʤʳ (3) ʨʘʚʝʥ ʯʠʩʣʫ ʚʝʢʪʦʨʦʚ ʚ ʩʠʩʪʝʤʝ, ʪʦ ʝʩʪʴ r = m. 

ɽʩʣʠ ʨʘʥʛ ʛʣʘʚʥʦʡ ʤʘʪʨʠʮʳ ʦʜʥʦʨʦʜʥʦʡ ʩʠʩʪʝʤʳ  

ö
ö
ö
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mnnn

m

m

xxx

xxx

xxx
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22212

12111

 

ʤʝʥʴʰʝ ʯʠʩʣʘ ʚʝʢʪʦʨʦʚ ʤʥʦʞʝʩʪʚʘ (1), ʪʦ ʵʪʦ ʤʥʦʞʝʩʪʚʦ 

ʚʝʢʪʦʨʦʚ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʤʦ. ʆʯʝʚʠʜʥʦ, ʢʦʛʜʘ ʯʠʩʣʦ ʚʝʢʪʦʨʦʚ m 

ʙʦʣʴʰʝ n-ʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʦ ʪʘʢʠʝ ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ ʟʘ-

ʚʠʩʠʤʳ.  

ʊʝʦʨʝʤʘ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʚʝʢʪʦʨʦʚ ʙʳʣʘ ʣʠʥʝʡʥʦ 

ʥʝʟʘʚʠʩʠʤʘ, ʥʝʦʙʭʦʜʠʤʦ ʠ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʩʦ-

ʩʪʘʚʣʝʥʥʳʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʵʪʠʭ ʚʝʢʪʦʨʦʚ, ʙʳʣ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ.  

ɿʘʜʘʯʘ. ʇʨʦʚʝʨʠʪʴ, ʯʪʦ ʚʝʢʪʦʨʳ ( ) ( ) ( )1;2;1,1;0;0,1;1;1 321 xxx ʦʙ-

ʨʘʟʫʶʪ ʙʘʟʠʩ ʠ ʚʳʨʘʟʠʪʴ ʚʝʢʪʦʨ ( )0;1;24 -x ʯʝʨʝʟ ʵʪʦʪ ʙʘʟʠʩ. 

ʈʝʰʝʥʠʝ 
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Ʒʅʘʡʜʸʤ ʨʘʥʛ ʤʘʪʨʠʮʳ (ʨʘʥʛ ʩʠʩʪʝʤʳ ʚʝʢʪʦʨʦʚ ʨʘʚʝʥ ʨʘʥ-

ʛʫ ʤʘʪʨʠʮʳ,    ʩʦʩʪʘʚʣʝʥʥʦʡ   ʠʟ    ʢʦʦʨʜʠʥʘʪ     ʵʪʠʭ    ʚʝʢʪʦʨʦʚ), 

ʩʦʩʪʘʚʣʝʥʥʦʡ ʠʟ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ 321 ,, xxx . 
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M , ʪʦ ʝʩʪʴ r(M)=3 ʠ 

ʨʘʥʛ ʨʘʚʝʥ ʯʠʩʣʫ ʚʝʢʪʦʨʦʚ. 

ʇʦʵʪʦʤʫ ʚʝʢʪʦʨʳ 321 ,, xxx  ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. ʈʘʟʣʦʞʠʤ ʚʝʢʪʦʨ 

4x  ʧʦ ʵʪʦʤʫ ʙʘʟʠʩʫ. 

I ʩʧʦʩʦʙ. ʇʫʩʪʴ ( )3214 ,, aaax , ʪʦʛʜʘ 3322114 xxxx aaa ++= . 

ʀʤʝʝʤ: 
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ʈʝʰʠʤ ʩʠʩʪʝʤʫ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ 321 ,, aaa . 

ɼʣʷ ʵʪʦʛʦ ʩʦʩʪʘʚʠʤ ʨʘʩʰʠʨʝʥʥʫʶ ʤʘʪʨʠʮʫ: 
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R  

r(A) = r(R), ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʨʝʰʝʥʠʝ. ʉʦʦʪʚʝʪʩʪʚʫʶ-

ʱʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʚʠʜ: 
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aa

ʪʦ ʝʩʪʴ 3;2;5 321 -=-== aaa  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ 3214 325 xxxx --=  

II  ʩʧʦʩʦʙ. 

ɺʳʨʘʟʠʤ ʩʚʷʟʴ ʤʝʞʜʫ ʙʘʟʠʩʘʤʠ. 
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ʄʘʪʨʠʮʘ ʧʝʨʝʭʦʜʘ ʦʪ ʙʘʟʠʩʘ 321 ,, eee  ʢ ʙʘʟʠʩʫ 321 ,, xxx  ʠʤʝ-

ʝʪ ʚʠʜ: 
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ʅʘʡʜʸʤ 1-A . ʉʥʘʯʘʣʘ ʟʘʧʠʰʝʤ A¡: 
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ʅʘʡʜʸʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ 4x  ʚ ʥʦʚʦʤ ʙʘʟʠʩʝ: 
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ʊʦʛʜʘ ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ 4x  ʧʦ ʙʘʟʠʩʫ 321 ,, xxx  ʠʤʝʝʪ ʚʠʜ: 

3214 325 xxxx --= . ƹ 

   ʇʫʩʪʴ ʚ n-ʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ R  ʝʩʪʴ  ʜʚʘ ʙʘʟʠʩʘ nee ,...,1

(ʩʪʘʨʳʡ) ʠ nee ¡¡,...,1 (ʥʦʚʳʡ). ʂʘʞʜʳʡ ʚʝʢʪʦʨ ʥʦʚʦʛʦ ʙʘʟʠʩʘ ʤʦʞʝʪ 

ʙʳʪʴ ʠʟʦʙʨʘʞʸʥ ʚ ʚʠʜʝ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʩʪʘʨʦʛʦ ʙʘʟʠʩʘ ʠ 

ʥʘʦʙʦʨʦʪ: 
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÷
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                                            ʠ 
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÷
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ʄʘʪʨʠʮʳ ɸ ʠ ɺ ʥʘʟʳʚʘʶʪʩʷ ʤʘʪʨʠʮʘʤʠ ʧʝʨʝʭʦʜʘ ʦʪ ʙʘʟʠʩʘ 

nee ,...,1  ʢ ʙʘʟʠʩʫ nee ¡¡,...,1  ʠ, ʥʘʦʙʦʨʦʪ, ʦʪ ʚʪʦʨʦʛʦ ʙʘʟʠʩʘ ʢ ʧʝʨʚʦ-

ʤʫ. 

ʆʧʨʝʜʝʣʠʪʝʣʴ 0̧DA  ʠ 1-=AB . 
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ɼʘʣʝʝ ʥʘʭʦʜʷʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʢʦʦʨʜʠʥʘʪʘʤʠ ʚʝʢʪʦʨʘ x  

ʚ ʨʘʟʥʳʭ ʙʘʟʠʩʘʭ. 

ʇʫʩʪʴ ää
==

¡¡=¡=
n

i

ii

n

i

ii exxexx
11

,  

ɽʩʣʠ ʧʦʜʩʪʘʚʠʪʴ ʚʦ ʚʪʦʨʦʝ ʨʘʚʝʥʩʪʚʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ 

nee ¡¡,...,1 , ʪʦ ʧʦʣʫʯʠʤ: 

                     

( )

( )

( )

( )

( )

( )nnnnnn

nn

nn

nnnnn

nn

nn

exxx

exxx

exxx

eeex

eeex

eeexx

¡++¡+¡+
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ʀʤʝʝʤ           
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¡++¡+¡=

¡++¡+¡=

¡++¡+¡=
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22221122

12211111

 

ɽʩʣʠ 
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÷
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÷
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=

nnnn

n

n

A

aaa
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21

22212

12111

, ʪʦ 

XAX T ¡= ʠʣʠ ( )XAX
T1-=¡ ,ʛʜʝTA ʠ( )TA 1-

-ʤʘʪʨʠʮʳ, ʪʨʘʥʩʧʦ-

ʥʠʨʦʚʘʥʥʳʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢ ʤʘʪʨʠʮʘʤ Aʠ 1-A . 

ɿʘʜʘʯʘ. ʆʧʨʝʜʝʣʠʪʴ ʨʘʥʛ ʩʠʩʪʝʤʳ ʚʝʢʪʦʨʦʚ ʠ ʨʘʟʣʦʞʠʪʴ 

ʚʝʢʪʦʨ 1a ʧʦ ʥʦʚʦʤʫ ʙʘʟʠʩʫ, ʝʩʣʠ 



 

 

77 
 

( ) ( ) ( ) ( )

( )14;17;2

;1;6;9;5;8;3;2;2;1;3;5;2

5

4321

--=

---==-==

a

aaaa
 

ʈʝʰʝʥʠʝ 

Ʒʉʦʩʪʘʚʠʤ ʤʘʪʨʠʮʫ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʜʘʥʥʳʭ ʚʝʢʪʦʨʦʚ ʠ 

ʦʧʨʝʜʝʣʠʤ ʨʘʥʛ ʵʪʦʡ ʤʘʪʨʠʮʳ. 

                         

ö
ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ
æ

ç

å

--

---

-

=

14172

169

583

221

352

A  

ʊʘʢ ʢʘʢ ʥʘʠʚʳʩʰʠʡ ʧʦʨʷʜʦʢ ʤʠʥʦʨʘ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʩʦʩʪʘ-

ʚʠʪʴ ʠʟ ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ɸ, ʨʘʚʝʥ 3, ʘ ʧʦ ʫʩʣʦʚʠʶ ʥʫʞʥʦ ʚʝʢ-

ʪʦʨ 1a ʨʘʟʣʦʞʠʪʴ ʧʦ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳʤ ʚʝʢʪʦʨʘʤ, ʪʦ ʨʘʩ-

ʩʤʦʪʨʠʤ ʤʠʥʦʨ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʦʚ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ 1a .  

I  ʩʧʦʩʦʙ (ʩʤ. ʪʝʦʨʝʤʫ ʚʳʰʝ) 

0263014490368

169

583

221

¸=+-+--=

---

-

=M  

ɿʥʘʯʠʪ, r(A) = 3 (ʪʘʢ ʢʘʢ ʦʧʨʝʜʝʣʠʪʝʣʴ ʪʨʝʪʴʝʛʦ ʧʦʨʷʜʢʘ ʥʝ 

ʨʘʚʝʥ ʥʫʣʶ) 

II  ʩʧʦʩʦʙ (ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʤʘʪʨʠʮʳ)              

ö
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÷
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11140

221
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19240

11140

221

~

169

583

221
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r(A) = 3 

ʊʘʢ ʢʘʢ ʤʠʥʦʨ ʩʦʩʪʘʚʣʝʥ ʠʟ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʦʚ 432 ,, aaa , ʪʦ 

ʵʪʠ ʚʝʢʪʦʨʳ ʣʠʥʝʡʥʦ ʥʝʟʘʚʠʩʠʤʳ ʠ ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. (ɹʘʟʠʩʦʤ ʚ 

ʪʨʸʭʤʝʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʷʚʣʷʝʪʩʷ ʣʶʙʦʡ ʥʘʙʦʨ ʠʟ ʪʨʸʭ ʣʠʥʝʡ-

ʥʦ ʥʝʟʘʚʠʩʠʤʳʭ ʚʝʢʪʦʨʦʚ) 

ʈʘʟʣʦʞʠʤ ʚʝʢʪʦʨ ( )3;5;21=a , ʟʘʜʘʥʥʳʡ ʚ ʙʘʟʠʩʝ 432 ,, eee

(ʩʪʘʨʳʡ ʙʘʟʠʩ), ʧʦ ʥʦʚʦʤʫ ʙʘʟʠʩʫ 432 ,, aaa . 

ɺʳʨʘʟʠʤ ʩʚʷʟʴ ʤʝʞʜʫ ʙʘʟʠʩʘʤʠ: 

                        
î
í

î
ì

ë

Ö-Ö-Ö-=

Ö++Ö=

Ö+Ö+Ö-=

4324

4323

4322

169.

583

221

eeea

eeea

eeea

 

ʄʘʪʨʠʮʘ ʧʝʨʝʭʦʜʘ ʦʪ ʙʘʟʠʩʘ 432 ,, eee  ʢ ʙʘʟʠʩʫ 432 ,, aaa ʠʤʝ-

ʝʪ ʚʠʜ: 

                          02,

152

682

931

¸=D
ö
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=A  

 (ʤʳ ʫʞʝ ʥʘʭʦʜʠʣʠ ʦʧʨʝʜʝʣʠʪʝʣʴ, ʘ ʧʨʠ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʠ 

ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʠʪʝʣʷ ʥʝ ʤʝʥʷʝʪʩʷ) 

ʅʘʡʜʸʤ 1-A : 
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ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ( )3;5;21=a  ʚ ʥʦʚʦʤ ʙʘʟʠʩʝ ʥʘʭʦʜʷʪ ʪʘʢ: 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ 1a  ʧʦ ʥʦʚʦʤʫ ʙʘʟʠʩʫ 

ʠʤʝʝʪ ʚʠʜ: 

4321 5,05,12 aaaa ++-=
ƹ

 

ʇʦʥʷʪʠʝ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʩʦʚʩʝʤ ʦʙʦʙʱʘʝʪ ʧʦʥʷ-

ʪʠʝ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʪʨʸʭʤʝʨʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʘʢ ʢʘʢ ʚ ʣʠʥʝʡ-

ʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʝ ʚʚʦʜʠʪʩʷ ʧʦʥʷʪʠʝ ʜʣʠʥʳ ʚʝʢʪʦʨʘ, ʫʛʣʘ ʤʝ-

ʞʜʫ ʚʝʢʪʦʨʘʤʠ. ʇʦʵʪʦʤʫ ʘʢʩʠʦʤʘʪʠʯʥʦ ʜʘʸʪʩʷ ʧʦʥʷʪʠʝ ʩʢʘʣʷʨ-

ʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʟ ʥʝʛʦ ʬʦʨʤʫʣʳ ʜʣʷ ʥʘ-

ʭʦʞʜʝʥʠʷ ʜʣʠʥʳ ʚʝʢʪʦʨʘ ʣʠʥʝʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʫʛʣʘ ʤʝʞʜʫ 

ʚʝʢʪʦʨʘʤʠ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʉʢʘʣʷʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʚʝʢʪʦʨʦʚ 

( )nxxxx ,...,, 21=  ʠ ( )nyyyy ,...,, 21=  

ʥʘʟʳʚʘʝʪʩʷ ʯʠʩʣʦ ( ) nnyxyxyxyx +++= ..., 2211  

ʉʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪʚʘʤʠ: 

1. ( )( )xyyx ,, = -ʢʦʤʤʫʪʘʪʠʚʥʦʩʪʴ. 

2.( )( )( )zxyxzyx ,,, +=+ -ʜʠʩʪʨʠʙʫʪʠʚʥʦʩʪʴ. 
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3.( ) ( )yxyx ,, aa =  ʜʣʷ ʣʶʙʦʛʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ a. 

4.( ) 0, >xx  ʝʩʣʠ x -ʥʝʥʫʣʝʚʦʡ ʚʝʢʪʦʨ. 

( ) 0, =xx  ʝʩʣʠ x - ʥʫʣʝʚʦʡ ʚʝʢʪʦʨ. 

ʆʧʨʝʜʝʣʝʥʠʝ. ʃʠʥʝʡʥʦʝ(ʚʝʢʪʦʨʥʦʝ) ʧʨʦʩʪʨʘʥʩʪʚʦ, ʚ ʢʦʪʦ-

ʨʦʤ ʟʘʜʘʥʦ ʩʢʘʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʝʝ 

ʫʢʘʟʘʥʥʳʤ ʯʝʪʳʨʸʤ ʩʚʦʡʩʪʚʘʤ(ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʢʘʢ ʘʢʩʠʦʤʳ), 

ʥʘʟʳʚʘʝʪʩʷ ɽʚʢʣʠʜʦʚʳʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ. 

ɼʣʠʥʦʡ(ʥʦʨʤʦʡ) ʚʝʢʪʦʨʘ xʚ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʥʘ-

ʟʳʚʘʝʪʩʷ ʢʦʨʝʥʴ ʢʚʘʜʨʘʪʥʳʡ ʠʟ ʝʛʦ ʩʢʘʣʷʨʥʦʛʦ ʢʚʘʜʨʘʪʘ: 

( ) 22
2

2
1 ..., nxxxxxx +++== . 

ʉʚʦʡʩʪʚʘ ʜʣʠʥʳ ʚʝʢʪʦʨʘ: 

1. 0=x  ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ 0=x  

2. xx Ö=ll , ʛʜʝ l- ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

3.( ) yxyx Ö¢,  - ʥʝʨʘʚʝʥʩʪʚʦ ʂʦʰʠ-ɹʫʥʷʢʦʚʩʢʦʛʦ. 

4. yxyx +¢+ - ʥʝʨʘʚʝʥʩʪʚʦ ʪʨʝʫʛʦʣʴʥʠʢʘ. 

ʋʛʦʣ jʦʧʨʝʜʝʣʷʝʪʩʷ(ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ xʠy ) : 

( )
yx

yx

Ö
=

,
cosj , ʛʜʝ pj<¢0 . 
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ɼʚʘ ʚʝʢʪʦʨʘ ʥʘʟʳʚʘʶʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤʠ, ʝʩʣʠ ʠʭ ʩʢʘʣʷʨ-

ʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʘʚʥʦ ʥʫʣʶ (ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʨʘʚʝʥ 
2

p
, 

0
2

cos =
p

). 

ɺʝʢʪʦʨʳ nee ,...,1  n-ʤʝʨʥʦʛʦ ʝʚʢʣʠʜʦʚʘ ʧʨʦʩʪʨʘʥʩʪʚʘ ʦʙʨʘ-

ʟʫʶʪ ʦʨʪʦʥʦʨʤʠʨʦʚʘʥʥʳʡ ʙʘʟʠʩ, ʝʩʣʠ ʵʪʠ ʚʝʢʪʦʨʳ ʧʦʧʘʨʥʦ ʦʨ-

ʪʦʛʦʥʘʣʴʥʳ ʠ ʜʣʠʥʘ      ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʨʘʚʥʘ ʝʜʠʥʠʮʝ, ʪʦ ʝʩʪʴ 

ʝʩʣʠ ( ) 0, =ji ee ʧʨʠ ji¸ , 1=ie  ʧʨʠ i=1,2,é,n. 

˔̘́̅́̉ ̠̅̌ ̠̝̒́̍̏̒̓̏̓̆̌̎̏̄̏ ̙̠̑̆̆̎̉ 

1. ʈʝʰʠʪʝ ʥʝʨʘʚʝʥʩʪʚʦ: 
xx

x 22
 < 24. 

ɺʳʯʠʩʣʠʪʝ ʦʧʨʝʜʝʣʠʪʝʣʠ: 

 

2. 

841

012

334

--

--

 

4.

846

013

335

---

-

---

 

6. 

816

023

345

--

-

--

 

3.

416

123

345

--

-

--

 

5.

841

012

234

--

--

  

7.

846

013

235

---

-

---
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8. 

1642

7300

9520

4321

---

    

10.

 
8416

0123

3345

2344

---

-

---

---

 

12. 

0214

2125

4013

6342

-

--

-

       

14. 

6263

5137

4015

2386

---

-

--

-

 

9. 

1312

2141

6017

3226

-

--

--

--

 

11.

 
9527

3162

4015

3433

---

--

--

---

 

13. 

3732

0134

3015

15815

--

-

--
 

15. ʆʧʨʝʜʝʣʠʪʝ ʤʠʥʦʨ ʵʣʝʤʝʥʪʘ ʘ23  ʜʣʷ ʦʧʨʝʜʝʣʠʪʝʣʷ 

631

523

412

-

-

-
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16. ʆʧʨʝʜʝʣʠʪʝ æÖ1 æ2, ʝʩʣʠ æ1 = 

571

823

534

--

-

-

, æ2 = 

547

010

365

. 

17. ʅʘʡʪʠ ʦʧʨʝʜʝʣʠʪʝʣʴ ʤʘʪʨʠʮʳ 2ɸ,  ʝʩʣʠ ɸ ï ʤʘʪʨʠʮʘ 4-

ʦʛʦ ʧʦʨʷʜʢʘ ʠ æaA= . 

18.  ʅʘʡʪʠ ʟʥʘʯʝʥʠʝ  ʭ4, ʝʩʣʠ  

3
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

26

43

12

 ï 2
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

82

14

21

 = 5
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

65

43

21

xx

xx

xx

 + 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

37

16

15

. 

19. ʅʘʡʜʠʪʝ BAÖ, ʝʩʣʠ öö
÷

õ
ææ
ç

å
=

013

132
A , 

ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

645

204

321

B . 

20. ʈʝʰʠʪʝ ʤʘʪʨʠʯʥʦʝ ʫʨʘʚʥʝʥʠʝ 

öö
÷

õ
ææ
ç

å

-
+öö
÷

õ
ææ
ç

å
=öö

÷

õ
ææ
ç

å -
-öö

÷

õ
ææ
ç

å

- 01

22

21

00

31

12

10

11
3 XX

TT

. 

21. ʅʘʡʜʠʪʝ 1-A , ʝʩʣʠ 
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=

744

113

534

A . 

ʆʧʨʝʜʝʣʠʪʝ ʨʘʥʛ ʤʘʪʨʠʮʳ: 
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22.

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

-

-

2113

8421

2113

3125

  23. 

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

-

-

-

230

414

513

121

 24. 

ö
ö
ö
ö
ö

÷

õ

æ
æ
æ
æ
æ

ç

å

-

-

-

230

414

513

121

 

25.ʈʝʰʠʪʝ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ   

î
í

î
ì

ë

=++

=++

=+

35

2)2(4

1)3(

321

21

1

xxx

xax

xa

 

ʤʝʪʦʜʦʤ ʦʙʨʘʪʥʦʡ ʤʘʪʨʠʮʳ, ʝʩʣʠ ʘ = ï1; ʘ = 2.

 

26. ʈʝʰʠʪʝ ʩʠʩʪʝʤʫ 

î
í

î
ì

ë

=+-

=+-

-=+-

2

035

342

321

321

321

xxx

xxx

xxx

 ʧʦ ʬʦʨʤʫ-

ʣʘʤ ʂʨʘʤʝʨʘ. 

27. ɺʝʢʪʦʨʳ )3;3;3(),0;1;1(),0;0;2( === cba  ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ. 

ʅʘʡʜʠʪʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ )3;5;9(=x ʚ ʵʪʦʤ ʙʘʟʠʩʝ. 

28. ʅʘʡʜʠʪʝ ʙʘʟʠʩʥʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ  

î
í

î
ì

ë

-=-+

-=-+

=+-

6234

432

242

321

321

321

xxx

xxx

xxx

, ʝʩʣʠ    1x  ʠ 2x  ï ʙʘʟʠʩʥʳʝ ʥʝ-

ʠʟʚʝʩʪʥʳʝ. 
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29. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ, ʥʘʧʠʩʘʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʨʝʰʝʥʠʡ  

î
í

î
ì

ë

-=-++

-=-+-

=+-+

335

222

13

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

30. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ, ʥʘʧʠʩʘʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʨʝʰʝʥʠʡ  

î
í

î
ì

ë

=+++

=-+-

=+-+

2294

15

0432

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

31. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ, ʥʘʧʠʩʘʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʨʝʰʝʥʠʡ  

î
í

î
ì

ë

=+++

=-+-

=-+-

123

23

4262

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

32.ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ, ʥʘʧʠʩʘʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʨʝʰʝʥʠʡ     

î
í

î
ì

ë

=-++

=-++

=+-+

7245

13

5423

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

33. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ, ʥʘʧʠʩʘʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʨʝʰʝʥʠʡ     

î
í

î
ì

ë

=++-

=+-+

=+-+

132

7623

6543

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

34. ʀʩʩʣʝʜʦʚʘʪʴ ʩʠʩʪʝʤʫ ʥʘ ʩʦʚʤʝʩʪʥʦʩʪʴ, ʥʘʧʠʩʘʪʴ ʤʥʦʞʝ-

ʩʪʚʦ ʨʝʰʝʥʠʡ  
î
í

î
ì

ë

-=---

=-++

=-+-

132

322

223

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

35. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 
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î
î

í

î
î

ì

ë

=+--

=+--

=+++

-=++-

223

1223

03

132

4321

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

36.ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

 

î
î

í

î
î

ì

ë

=+++

=+-+

=++-

=+++

223

632

322

025

4321

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

37.ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ.  

î
î

í

î
î

ì

ë

=++

=++-

=--

=+++

523

242

653

332

431

4321

432

4321

ʭʭʭ

ʭʭʭʭ

ʭʭʭ

ʭʭʭʭ

 

38. ʅʘʡʪʠ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʪʦʜʦʤ ɻʘʫʩʩʘ. 

 

î
î

í

î
î

ì

ë

=++-

=++-

-=-++

=+++

023

3222

2

4223

4321

4321

4321

4321

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

ʭʭʭʭ

 

39. ʇʨʦʚʝʨʠʪʴ, ʦʙʨʘʟʫʶʪ ʣʠ ʚʝʢʪʦʨʳ ʝ1, ʝ2, ʝ3 ʦʨʪʦʛʦʥʘʣʴʥʳʡ 

ʙʘʟʠʩ, ʠ ʥʘʡʪʠ ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʍ ʧʦ ʵʪʦʤʫ ʙʘʟʠʩʫ. ʝ1=(1, 1, 

0), ʝ2=(3, -3, 4), ʝ3=(-2, 2, 3),  ʍ=(1, 2, 3). 



 

 

87 
 

40. ʇʨʦʚʝʨʠʪʴ, ʦʙʨʘʟʫʶʪ ʣʠ ʚʝʢʪʦʨʳ ʝ1, ʝ2, ʝ3 ʦʨʪʦʛʦʥʘʣʴʥʳʡ 

ʙʘʟʠʩ, ʠ ʥʘʡʪʠ ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʍ ʧʦ ʵʪʦʤʫ ʙʘʟʠʩʫ. ʝ1=(1, -1, 

1), ʝ2=(3, 3, 0), ʝ3=(1, -1, -2),  ʍ=(-1, -2, -3). 
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ʈʘʟʜʝʣ 2.  ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʛʝʦʤʝʪʨʠʷ  

 

˟̆̍́ υȢ ˜̠̝̜̑̍̏̔̄̏̌̎̆ ̜̋̏̏̑̅̉̎́̓ 

ʇʣʘʥ 

 

1. ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʧʣʦʩʢʦʩʪʠ 

2. ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

 

ɽʩʣʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʟʘʜʘ-

ʥʘ ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʜʝʢʘʨʪʦʚʘ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ xOy, ʪʦ ʪʦʯ-

ʢʫ M  ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʠʤʝʶ-

ʱʫʶ ʢʦʦʨʜʠʥʘʪʳ x  ʠ y, ʦʙʦ-

ʟʥʘʯʘʶʪ ( )yxM ; . 

ʈʘʩʩʪʦʷʥʠʝ d  ʤʝʞʜʫ ʪʦʯʢʘʤʠ ( )11; yxA  ʠ ( )22; yxB  ʦʧʨʝ-

ʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

   ( ) ( )212

2

12 yyxxd -+-=    (1.1) 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ( )yxC ; , ʜʝʣʷʱʝʡ ʦʪʨʝʟʦʢ AB ʚ ʟʘ-

ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ l (
CB

AC
°=l , ʯʠʩʣʦ l ʧʦʣʦʞʠʪʝʣʴʥʦ, ʝʩʣʠ 

ʪʦʯʢʘ C  ʣʝʞʠʪ ʤʝʞʜʫ ʪʦʯʢʘʤʠ A  ʠ B  ʠ ʦʪʨʠʮʘʪʝʣʴʥʦ, ʝʩʣʠ 

ʪʦʯʢʘ C  ʣʝʞʠʪ ʥʘ ʧʨʷʤʦʡ ʚʥʝ ʦʪʨʝʟʢʘ AB), ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ 

x  

x  

y  

O
 

( )yxM ,  

x  

y  
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l

l

+

+
=

1

21 xx
x , 

l

l

+

+
=

1

21 yy
y   (1.2) 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 1=l  ʧʦʣʫʯʘʶʪʩʷ ʬʦʨʤʫʣʳ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʩʝ-

ʨʝʜʠʥʳ ʦʪʨʝʟʢʘ: 

2

21 xx
x

+
= , 

2

21 yy
y

+
=    (1.3) 

 

ɿʘʜʘʯʘ.  ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ d  ʤʝʞʜʫ ʜʚʫʤʷ ʜʘʥʥʳʤʠ 

ʪʦʯʢʘʤʠ );3( kA  ʠ ( )2;1-B  ʨʘʚʥʦ 5. ʅʘʡʪʠ ʟʥʘʯʝʥʠʝ k . 

ʈʝʰʝʥʠʝ 

Ʒ ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʬʦʨʤʫʣʦʡ (1.1), ʧʦʣʫʯʘʝʤ 

( ) ( ) ( ) 5216231
222
=-+=-+--= kkd . 

ʆʪʢʫʜʘ ( ) 92
2
=-k . ʀʤʝʝʤ ʜʚʘ ʨʝʰʝʥʠʷ: 11 -=k  ʠ 52=k .ƹ 

ɿʘʜʘʯʘ. ʊʦʯʢʘ ( )3;2ʉ  ʩʣʫʞʠʪ ʩʝʨʝʜʠʥʦʡ ʦʪʨʝʟʢʘ AB. ʆʧʨʝʜʝ-

ʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ A, ʝʩʣʠ ( )5;7B . 

ʈʝʰʝʥʠʝ 

Ʒ ɿʜʝʩʴ 2=x , 3=y , 72=x , 52=y . ʆʪʢʫʜʘ ʧʦ ʬʦʨʤʫ-

ʣʘʤ (1.3) 

  2=
2

71+x
, 

2

5
3 1+=

y
. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 31 -=x , 11=y , ʪ.ʝ. ( )1,3-A .ƹ 
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ɿʘʜʘʯʘ. ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC: ( )11; yxA , ( )22; yxB , 

( )33; yxC . ʆʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʘ ʪʷʞʝʩʪʠ ʪʨʝʫʛʦʣʴʥʠʢʘ 

(ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʤʝʜʠʘʥ). 

ʈʝʰʝʥʠʝ 

 

Ʒ ʅʘʭʦʜʠʤ ʢʦʦʨ-

ʜʠʥʘʪʳ ʪʦʯʢʠ D  - ʩʝʨʝʜʠ-

ʥʳ ʦʪʨʝʟʢʘ AB; ʠʤʝʝʤ 

2

21 xx
xD

+
= , 

2

21 yy
yD

+
=

. ʊʦʯʢʘ M , ʚ ʢʦʪʦʨʦʡ ʧʝ-

ʨʝʩʝʢʘʶʪʩʷ ʤʝʜʠʘʥʳ, ʜʝ-

ʣʠʪ ʦʪʨʝʟʦʢ CD  ʚ ʦʪʥʦ-

ʰʝʥʠʠ 2:1, ʩʯʠʪʘʷ ʦʪ ʪʦʯ-

ʢʠ C. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦ-

ʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M  ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ  

21

23

+

+
= Dxx

x ,

 
21

23

+

+
= Dyy

y , 

ʪ.ʝ.  

 
( )

21

2/2 213

+

++
=

xxx
x , 

( )
21

2/2 213

+

++
=

yyy
y . 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʠʤ 

  
3

321 xxx
x

++
= , 

3

321 yyy
y

++
= .ƹ 

 

A
 

B
 

C
 

D
 M  
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ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

 

ɽʩʣʠ ʚ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʟʘʜʘʥʘ ʧʨʷ-

ʤʦʫʛʦʣʴʥʘʷ ʜʝʢʘʨʪʦʚʘ 

ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ 

Oxyz, ʪʦ ʪʦʯʢʫ M  

ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠʤʝʶ-

ʱʫʶ ʢʦʦʨʜʠʥʘʪʳ x  

(ʘʙʩʮʠʩʩʘ), y  (ʦʨʜʠʥʘ-

ʪʘ) ʠ z  (ʘʧʧʣʠʢʘʪʘ), 

ʦʙʦʟʥʘʯʘʶʪ ( )zyxM ;; . 

ʈʘʩʩʪʦʷʥʠʝ d  ʤʝʞʜʫ 

ʪʦʯʢʘʤʠ ( )111 ;; zyxA  ʠ 

( )222 ;; zyxB  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

( ) ( ) ( )212

2

12

2

12 zzyyxxd -+-+-=  (1.5) 

ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ( )z;; yxC , ʜʝʣʷʱʝʡ ʦʪʨʝʟʦʢ AB ʚ ʟʘ-

ʜʘʥʥʦʤ ʦʪʥʦʰʝʥʠʠ l, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ 

l

l

+

+
=

1

21 xx
x , 

l

l

+

+
=

1

21 yy
y , 

l

l

+

+
=

1

21 zz
z   (1.6) 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ 1=l  ʧʦʣʫʯʘʶʪʩʷ ʬʦʨʤʫʣʳ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʩʝ-

ʨʝʜʠʥʳ ʦʪʨʝʟʢʘ: 

2

21 xx
x

+
= , 

2

21 yy
y

+
= , 

2

21 zz
z

+
= .  (1.7) 

x  

y  
O
 

z  

( )zyxM ;;

 

x  

y  

z  
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ɿʘʜʘʯʘ. ɼʘʥ ʪʨʝʫʛʦʣʴʥʠʢ 

ABC ʩ ʚʝʨʰʠʥʘʤʠ ( )1;1;1A , 

( )2;1;5 -B , ( )1;9;7C . ʅʘʡʪʠ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ D  ʧʝʨʝ-

ʩʝʯʝʥʠʷ ʙʠʩʩʝʢʪʨʠʩʳ ʫʛʣʘ 

A  ʩʦ ʩʪʦʨʦʥʦʡ BC . 

ʈʝʰʝʥʠʝ 

Ʒʅʘʡʜʝʤ ʜʣʠʥʳ ʩʪʦʨʦʥ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ, ʦʙʨʘʟʫʶʱʠʭ 

ʫʛʦʣ A : 

 

( ) ( ) ( )=-+-+-=
222

ACACAC zzyyxxAC  

( ) ( ) ( ) 10111917
222
=-+-+-= ; 

( ) ( ) ( )=-+-+-=
222

ABABAB zzyyxxAB  

( ) ( ) ( ) 5121115
222
=--+-+-= . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 25:10: ==DBCD , ʪʘʢ ʢʘʢ ʙʠʩʩʝʢʪʨʠʩʘ ʜʝʣʠʪ 

ʩʪʦʨʦʥʫ BC  ʥʘ ʯʘʩʪʠ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʧʨʠʣʝʞʘʱʠʤ ʩʪʦʨʦ-

ʥʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ,  

3

17

21

527

1
=

+

Ö+
=

+

+
=

l

lBC
D

xx
x , 

3

11

21

129

1
=

+

Ö+
=

+

+
=

l

lBC
D

yy
y , 

A
 

B
 

C
 

D
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( )
1

21

221

1
-=

+

-Ö+
=

+

+
=

l

lBC
D

zz
z .ƹ 

 

ɿʘʜʘʯʘ. ʅʘ ʦʩʠ Ox  ʥʘʡʪʠ ʪʦʯʢʫ, ʨʘʚʥʦʫʜʘʣʝʥʥʫʶ ʦʪ ʪʦʯʝʢ 

( )5;4;2-A  ʠ ( )7;2;3-B . 

Ʒ ʇʫʩʪʴ M  - ʠʩʢʦʤʘʷ ʪʦʯʢʘ. ɼʣʷ ʥʝʝ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ ʨʘ-

ʚʝʥʩʪʚʦ MBAM= . ʊʘʢ ʢʘʢ ʵʪʘ ʪʦʯʢʘ  ʣʝʞʠʪ ʥʘ ʦʩʠ Ox, ʪʦ ʝʝ 

ʢʦʦʨʜʠʥʘʪʳ ( )0;0;x , ʘ ʧʦʪʦʤʫ ʠʤʝʝʤ 

( ) ( ) 222
542 +-+-= xAM , ( ) 222

723 +++= xMB . 

ʆʪʩʶʜʘ ʧʦʩʣʝ ʚʦʟʚʝʜʝʥʠʷ ʚ ʢʚʘʜʨʘʪ ʧʦʣʫʯʘʝʤ 

( ) ( ) 533412
22
++=+- xx , ʠʣʠ 1710 -=x , ʪ.ʝ. 7,1-=x . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʢʦʤʘʷ ʪʦʯʢʘ ( )0;0;7,1-M .ƹ 

˟̆̍́ φȢ ˏ̜̆̋̓̏̑ 

 

ʇʣʘʥ 

 

1. ɺʝʢʪʦʨʳ ʠ ʣʠʥʝʡʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʥʠʤʠ.  

2. ʈʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʧʦ ʙʘʟʠʩʫ.  

3. ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ.  

4. ʃʠʥʝʡʥʳʝ ʦʧʝʨʘʮʠʠ ʥʘʜ ʚʝʢʪʦʨʘʤʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ. 

 

 

ɺʝʢʪʦʨʦʤ AB=a  ʥʘʟʳʚʘʝʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪʨʝʟʦʢ, ʛʜʝ ʪʦʯʢʘ 

A  - ʥʘʯʘʣʦ ʚʝʢʪʦʨʘ, B  - ʢʦʥʝʮ ʚʝʢʪʦʨʘ. 
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ɼʚʘ ʚʝʢʪʦʨʘ a  ʠ b  ʥʘʟʳʚʘʶʪʩʷ ʢʦʣʣʠʥʝʘʨʥʳʤʠ ( ba || ), ʝʩʣʠ ʦʥʠ 

ʣʝʞʘʪ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ ʠʣʠ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ.  

ʊʨʠ ʚʝʢʪʦʨʘ ʥʘʟʳʚʘʶʪʩʷ ʢʦʤʧʣʘʥʘʨʥʳʤʠ, ʝʩʣʠ ʦʥʠ ʣʝʞʘʪ ʚ ʦʜ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ ʠʣʠ ʚ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʣʦʩʢʦʩʪʷʭ. 

ɼʚʘ ʚʝʢʪʦʨʘ ʥʘʟʳʚʘʶʪʩʷ ʨʘʚʥʳʤʠ, ʝʩʣʠ ʦʥʠ: 

1) ʠʤʝʶʪ ʨʘʚʥʳʝ ʜʣʠʥʳ (ʤʦʜʫʣʠ); 

2) ʩʦʥʘʧʨʘʚʣʝʥʳ (ʢʦʣʣʠʥʝʘʨʥʳ ʠ ʥʘʧʨʘʚʣʝʥʳ ʚ ʦʜʥʫ ʩʪʦʨʦ-

ʥʫ). 

 

ɺʝʢʪʦʨ, ʠʤʝʶʱʠʡ ʥʫʣʝʚʫʶ ʜʣʠʥʫ, ʥʘʟʳʚʘʝʪʩʷ ʥʫʣʝʚʳʤ ʚʝʢʪʦʨʦʤ 

ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ 0. ɽʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʝʦʧʨʝʜʝʣʝʥʦ. 

ɼʣʷ ʚʝʢʪʦʨʦʚ ʦʧʨʝʜʝʣʝʥʳ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ (ʚʳʯʠʪʘʥʠʷ) ʠ 

ʫʤʥʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ. ʆʥʠ ʥʘʟʳʚʘʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʦʧʝ-

ʨʘʮʠʷʤʠ. 

 

ʉʣʦʞʝʥʠʝ ʜʚʫʭ ʥʝʢʦʣʣʠʥʝʘʨʥʳʭ ʚʝʢʪʦʨʦʚ a  ʠ b  ʧʨʦʠʩʭʦʜʠʪ ʧʦ 

ʧʨʘʚʠʣʫ ʪʨʝʫʛʦʣʴʥʠʢʘ ʠʣʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ: 

 

 

 

 

ʉʫʤʤʫ ʜʚʫʭ ʢʦʣʣʠʥʝʘʨʥʳʭ ʚʝʢʪʦʨʦʚ ʤʦʞʥʦ ʥʘʡʪʠ ʧʦ ʧʨʘʚʠʣʫ 

ʘʥʘʣʦʛʠʯʥʦʤʫ ʧʨʘʚʠʣʫ ʪʨʝʫʛʦʣʴʥʠʢʘ, ʥʘʧʨʠʤʝʨ: 

ACBCAB =+  

 

ʘ 

a+b 

b 
ʘ 

a+b 

b 

ʘ 
b 

ɸ ɺ ʉ 



 

 

95 
 

ʈʘʟʥʦʩʪʴ ʚʝʢʪʦʨʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʜʝʡʩʪʚʠʝ, ʦʙʨʘʪʥʦʝ 

ʩʣʦʞʝʥʠʶ ʚʝʢʪʦʨʦʚ: cbabac +=Ú-= . ɼʣʷ ʥʝʢʦʣʣʠʥʝʘʨʥʳʭ 

ʚʝʢʪʦʨʦʚ a  ʠ b  ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʝʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʧʨʘʚʠʣʫ 

ʪʨʝʫʛʦʣʴʥʠʢʘ 

 

 

 

ʇʨʦʠʟʚʝʜʝʥʠʝʤ ʚʝʢʪʦʨʘ a  ʥʘ ʯʠʩʣʦ l ʥʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨ 

al, ʤʦʜʫʣʴ ʢʦʪʦʨʦʛʦ ʨʘʚʝʥ |||||| aa ll = , ʘ ʥʘʧʨʘʚʣʝʥʠʝ ʩʦʚʧʘʜʘ-

ʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ a, ʝʩʣʠ 0>l , ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʢʪʦʨʘ a, ʝʩʣʠ 0<l . ɽʩʣʠ 0=l , ʪʦ 0a=0 . 

ba || , ʝʩʣʠ ba l=  ʠ 0̧l . 

 

ʉʚʦʡʩʪʚʘ ʩʣʦʞʝʥʠʷ ʚʝʢʪʦʨʦʚ ʠ ʫʤʥʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʥʘ ʯʠʩʣʦ 

1. abba +=+  

2. ( ) ( )cbacba ++=++  

3. ()()aa tt ll =  

4. ( ) aaa tt +=+ ll  

5. ( ) baba lll +=+  

 

ʈʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʧʦ ʙʘʟʠʩʫ. ɼʝʡʩʪʚʠʷ ʥʘʜ ʚʝʢʪʦʨʘʤʠ ʚ 

ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ 

ʃʶʙʳʝ ʜʚʘ ʥʝʥʫʣʝʚʳʭ ʥʝʢʦʣʣʠʥʝʘʨʥʳʭ ʚʝʢʪʦʨʘ 1a  ʠ 2a ʦʙʨʘʟʫ-

ʶʪ ʙʘʟʠʩ ʚ ʧʣʦʩʢʦʩʪʠ ʵʪʠʭ ʚʝʢʪʦʨʦʚ, ʪ.ʝ. ʣʶʙʦʡ ʚʝʢʪʦʨ c, ʧʨʠ-

ʥʘʜʣʝʞʘʱʠʡ ʧʣʦʩʢʦʩʪʠ ʵʪʠʭ ʚʝʢʪʦʨʦʚ, ʤʦʞʝʪ ʙʳʪʴ ʝʜʠʥʩʪʚʝʥ-

b 

ʘ 

a-b 
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ʥʳʤ ʦʙʨʘʟʦʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʠʭ ʣʠʥʝʡʥʦʡ ʢʦʤʙʠʥʘʮʠʠ 

21 aac 21 xx += . 

ɸʥʘʣʦʛʠʯʥʦ, ʣʶʙʦʡ ʚʝʢʪʦʨ c  ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʦ-

ʞʝʥ ʚ ʙʘʟʠʩʝ ʪʨʝʭ ʥʝʢʦʤʧʣʘʥʘʨʥʳʭ ʚʝʢʪʦʨʦʚ 1a , 2a , 3a , ʪ.ʝ. 

321 aaac 321 xxx ++= . ʏʠʩʣʘ 1x , 2x , 3x  ʥʘʟʳʚʘʶʪʩʷ ʢʦʦʨʜʠʥʘ-

ʪʘʤʠ ʚʝʢʪʦʨʘ c  ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʙʘʟʠʩʝ. 

ʇʫʩʪʴ kjia 111 zyx ++=  (ʠʣʠ { }111 ;; zyxa ), ʛʜʝ kji ,,  - ʝʜʠʥʠʯʥʳʝ 

ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʚʝʢʪʦʨʳ (ʦʨʪʳ). ʕʪʠ ʚʝʢʪʦʨʳ ʦʧʨʝ-

ʜʝʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʠ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ Ox , Oy , Oz. ʂʦ-

ʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ a  ʩʫʪʴ ʝʛʦ ʧʨʦʝʢʮʠʠ ʥʘ ʢʦʦʨʜʠʥʘʪʥʳʝ ʦʩʠ, 

ʪ.ʝ. aOxx ʧʨ1= , aOyy ʧʨ1= , aOzz ʧʨ1= . 

1). ʂʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ AB ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

 { }121212 ;; zzyyxxAB --- ,  (2.1) 

ʛʜʝ ( )111 ;; zyxA , ( )222 ;; zyxB . 

2). ʇʫʩʪʴ { }111 ;; zyxa , { }222 ;; zyxb . ʊʦʛʜʘ 

{ }212121 ;;)( zzyyxx ++++ba ,  (2.2) 

{ }111 ;;)( zyx lllla ,   (2.3) 

ʛʜʝ l ʣʶʙʦʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦʝ ʯʠʩʣʦ. 

3). ʋʩʣʦʚʠʝʤ ʢʦʣʣʠʥʝʘʨʥʦʩʪʠ ʚʝʢʪʦʨʦʚ { }111 ;; zyxa  ʠ 

{ }222 ;; zyxb  ʷʚʣʷʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʴ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʢʦʦʨʜʠʥʘʪ, ʪ.ʝ.  

  
2

1

2

1

2

1

z

z

y

y

x

x
== .  (2.4) 
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4). ɼʣʠʥʘ ʚʝʢʪʦʨʘ { }111 ;; zyxa  ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

  
2
1

2
1

2
1||a zyx ++==a . (2.5) 

5). ʇʫʩʪʴ a, b, g - ʫʛʣʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʝʪ ʚʝʢʪʦʨ 

{ }zyx ;;a  ʩ ʦʩʷʤʠ  ʢʦʦʨʜʠʥʘʪ Ox , Oy  ʠ Oz ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

acos , bcos  ʠ gcos  ʥʘʟʳʚʘʶʪʩʷ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʢʦʩʠʥʫʩʘʤʠ 

ʚʝʢʪʦʨʘ a : 

 
a

x
=acos , 

a

y
=bcos , 

a

z
=gcos , (2.6) 

ʧʨʠʯʝʤ 1coscoscos 222 =++ gba . 

ɿʘʜʘʯʘ. ɼʘʥ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ ABCD, ʚ ʢʦʪʦʨʦʤ a=AB , 

b=AK , KCBK= . ɺʳʨʘʟʠʪʴ ʚʝʢʪʦʨʳ CA ʠ DK  ʯʝʨʝʟ ʚʝʢʪʦʨʳ 

a  ʠ b, ʪ.ʝ. ʨʘʟʣʦʞʠʪʴ ʧʦ ʙʘʟʠʩʫ ( )ba, . 

ʈʝʰʝʥʠʝ 

Ʒʊʘʢ ʢʘʢ K  ʩʝʨʝʜʠʥʘ 

AB, ʪʦ KBCK= , KBCB 2= . ʀʟ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʠʤʝʝʤ 

BACBCA += ; ʠʟ ʪʨʝʫʛʦʣʴʥʠʢʘ 

ABK : ba-=-= AKABKB . 

ʆʪʩʶʜʘ ( ) baaba 22 -=--=CA . 

ʊʘʢ ʢʘʢ ba-==KBCK , aDC= , ʪʦ ʠʟ ʪʨʝʫʛʦʣʴʥʠʢʘ 

DKCʧʦʣʫʯʘʝʤ babaa -=-+=+= 2)(CKDCDK . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ba 2-=CA , ba-=2DK . ƹ 

 

A
 

B
 

C
 

D
 

K
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ɿʘʜʘʯʘ . ɼʘʥ ʧʘʨʘʣʣʝʣʝʧʠ-

ʧʝʜ '''' DCBABCDA , ʧʦ-

ʩʪʨʦʝʥʥʳʡ ʥʘ ʚʝʢʪʦʨʘʭ 

a=AB , b=AD , c='AA . 

ʏʝʨʝʟ ʚʝʢʪʦʨʳ cba ,,  ʚʳʨʘ-

ʟʠʪʴ ʚʝʢʪʦʨʳ 'AC  ʠ 'CA . 

ʈʝʰʝʥʠʝ 

Ʒʊʘʢ ʢʘʢ '''' DCBABCDA , 

ʪʦ a==CDAB , 

b==BCAD , 

c== '' CCAA . 

ʀʟ ʪʨʝʫʛʦʣʴʥʠʢʘ CAC'  ʠʤʝʝʤ c+=+= ACCCACAC '' , ʘ ʠʟ 

ʪʨʝʫʛʦʣʴʥʠʢʘ ABC: ba+=+= BCABAC .  

ʆʪʢʫʜʘ cba ++='AC . 

ɸʥʘʣʦʛʠʯʥʦ, ʠʟ ʪʨʝʫʛʦʣʴʥʠʢʘ CAA' , 

( ) cbabac +--=+-=-= ACAACA '' . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, cba ++='AC , cba +--='CA .ƹ 

 

ɿʘʜʘʯʘ. ɼʘʥʳ ʪʦʯʢʠ ( )3;2;11M  ʠ ( )6;4;32 -M . ʅʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ 

ʚʝʢʪʦʨʘ 21MM , ʝʛʦ ʜʣʠʥʫ ʠ ʥʘʧʨʘʚʣʝʥʠʝ. 

ʈʝʰʝʥʠʝ 

Ʒ ʇʦ ʬʦʨʤʫʣʝ (2.1) { }36;24;1321 ----MM , ʪ.ʝ. 

{ }3;6;221 -MM . 

A
 

B
 

C
 

D
 

'A
 

'B
 

'C
 

'D  
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ɼʣʠʥʫ ʚʝʢʪʦʨʘ 21MM  ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ (2.5): 

( ) 7499364362 222
21 ==++=+-+=MM . 

ʅʘʧʨʘʚʣʷʶʱʠʝ ʢʦʩʠʥʫʩʳ ʚʝʢʪʦʨʘ 21MM  (ʬʦʨʤʫʣʘ 

(2.6)): 

7

2
cos =a , 

7

6
cos -=b , 

7

3
cos =g . ƹ 

 

ɿʘʜʘʯʘ. ɼʘʥʳ ʜʚʘ ʚʝʢʪʦʨʘ }3;2{a  ʠ }6;1{b . ʅʘʡʪʠ ʨʘʟʣʦʞʝʥʠʝ 

ʚʝʢʪʦʨʘ }27;6{c  ʧʦ ʚʝʢʪʦʨʘʤ a  ʠ b . 

ʈʝʰʝʥʠʝ 

Ʒ ʅʝʢʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ a  ʠ b  ʦʙʨʘʟʫʶʪ ʙʘʟʠʩ ʚ 

ʧʣʦʩʢʦʩʪʠ xOy. ɺʝʢʪʦʨ c, ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ, ʤʦ-

ʞʝʪ ʙʳʪʴ ʨʘʟʣʦʞʝʥ ʧʦ ʚʝʢʪʦʨʘʤ a  ʠ b  ʧʦ ʬʦʨʤʫʣʝ bac ba+=  

ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ. ʇʨʠ ʵʪʦʤ ʦʜʥʦʠʤʝʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ 

ʚʝʢʪʦʨʘ c  ʠ ʚʝʢʪʦʨʘ ʩʫʤʤʳ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʚʝʥʩʪʚʘ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʚʥʳ. 

ʀʤʝʝʤ, }3;2{ aaaa , }6;{ bbbb . ʊʦʛʜʘ 

}63;2){( bababa +++ ba , ʥʦ }27,6{c . 

ʇʦʣʫʯʘʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

   
í
ì
ë

=+

=+

;2763

,62

ba

ba
 

ʨʝʰʘʷ ʢʦʪʦʨʫʶ, ʧʦʣʫʯʘʝʤ 1=a , 4=b . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, bac 4+= .ƹ 
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˟̆̍́ χȢ ˞̠̋́̌̑̎̏̆ ̐̑̏̉̈̃̆̅̆̎̉̆ ̃̆̋̓̏̑̏̃ 

 

ʇʣʘʥ 

1.ʆʧʨʝʜʝʣʝʥʠʝ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

2.ʉʚʦʡʩʪʚʘ  ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

 

ʉʢʘʣʷʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʜʚʫʭ ʚʝʢʪʦʨʦʚ a  ʠ b  ʥʘʟʳʚʘʝʪʩʷ 

ʯʠʩʣʦ, ʨʘʚʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʶ ʜʣʠʥ ʵʪʠʭ ʚʝʢʪʦʨʦʚ ʥʘ ʢʦʩʠʥʫʩ ʫʛ-

ʣʘ j ʤʝʞʜʫ ʥʠʤʠ: 

  jcos|||| baba Ö=Ö .  (3.1) 

 

ʉʚʦʡʩʪʚʘ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

1. 
2||aa

2= , 
2

aa=||    (3.2) 

2. ʋʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ ʚʝʢʪʦʨʦʚ: ʝʩʣʠ 

0=ab , ʪʦ ba^ . 

3. abba Ö=Ö  

4. ( ) cabacba Ö+Ö=+Ö  

5. ( ) ( ) ( )bababa Ö=Ö=Ö mmm  

ɽʩʣʠ ʚʝʢʪʦʨʳ a  ʠ b  ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

{ }111 ;; zyxa  ʠ { }222 ;; zyxb , ʪʦ  

1) 212121 zzyyxx ++=Öba ;  (3.3) 

2) 
2
2

2
2

2
2

2
1

2
1

2
1

212121

||||
cos

zyxzyx

zzyyxx

++Ö++

++
=

Ö

Ö
=

ba

ba
j ; (3.4) 

3) ʫʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ:     

0212121 =++ zzyyxx . (3.5) 
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4) ʧʨʦʝʢʮʠʷ ʚʝʢʪʦʨʘ a  ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ b : 

2
2

2
2

2
2

212121cos||ʧʨ
xyx

zzyyxx

++

++
=

Ö
==

b

ba
aab j . (3.6) 

ɿʘʜʘʯʘ . ɼʘʥʳ ʚʝʢʪʦʨʳ }4;3;{ma  ʠ }7;;4{ -mb . ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝ-

ʥʠʠ m ʵʪʠ ʚʝʢʪʦʨʳ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ? 

ʈʝʰʝʥʠʝ 

Ʒ ʀʟ ʫʩʣʦʚʠʷ (3.3) ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ  

   02834 =-+mm , 

ʦʪʢʫʜʘ 4=m . ƹ 

 

ɿʘʜʘʯʘ . ɼʘʥʳ ʜʚʘ ʚʝʢʪʦʨʘ: }3;2;1{a  ʠ }2;4;6{ -b . ʅʘʡʪʠ: 

1). ʚʝʢʪʦʨʳ bac +=  ʠ bad -= ; 

2). ʫʛʦʣ a ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ c  ʠ d ; 

3). ʧʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ c  ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ d . 

ʈʝʰʝʥʠʝ 

Ʒ 1). ʇʦ ʬʦʨʤʫʣʝ (2.2) ʧʦʣʫʯʘʝʤ }1;6;7{c , }5;2;5{ --d . 

2). ʂʦʩʠʥʫʩ ʫʛʣʘ a ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠc  ʠ d  ʚʳʯʠʩʣʠʤ, ʠʩʧʦʣʴ-

ʟʫʷ ʬʦʨʤʫʣʫ (3.4): 

( ) ( )

( ) ( )

,
129

7

3436

42

5486

42

525167

512657
cos

222222

-
=

ÖÖ

-
=

Ö

-
=

=
+-+-Ö++

Ö+-Ö+-Ö
=a
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ʦʪʢʫʜʘ 

129

7
arccos

129

7
arccos -=öö

÷

õ
ææ
ç

å
-= pa . 

3). ʇʦ ʬʦʨʤʫʣʝ (3.6) ʠʤʝʝʤ 

 
( ) ( )

( ) ( ) 63

14

63

42

54

42

525

512657
ʧʨ

222

-
=

-
=

-
=

+-+-

Ö+-Ö+-Ö
=ʩd . ƹ 

 

ɿʘʜʘʯʘ. ɼʘʥʳ ʚʝʢʪʦʨʳ 2nma +=  ʠ 3n2mb -= , ʛʜʝ 2=m ,

1=n , 3/)( p=
Ø

nm, . ʅʘʡʪʠ: 

1). baÖ ; 

2). ɼʣʠʥʳ ʚʝʢʪʦʨʦʚ a  ʠ b ; 

3). ʋʛʦʣ a ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ a  ʠ b ; 

4). ʇʨʦʝʢʮʠʶ ʚʝʢʪʦʨʘ a  ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʢʪʦʨʘ b . 

ʈʝʰʝʥʠʝ 

Ʒ 1). ʀʩʧʦʣʴʟʫʷ ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʩʚʦʡʩʪʚʘ ʩʢʘʣʷʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝ-

ʥʠʷ, ʧʦʣʫʯʘʝʤ 

( )( )

=-+=

=-+=-+=Ö

Ø
22
||6)cos(||||2

62322

nnm,nmm

nmnmnmnmba
22

 

361816
2

1
1222 22 =-+=Ö-ÖÖ+Ö= . 

2). ɸʥʘʣʦʛʠʯʥʦ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ (3.2), ʠʤʝʝʤ  
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( ) =++=++=+=
Ø

222
||4)cos(||||4442 nnm,nmmnmnmnma

222

1244414
2

1
1242 22 =++=Ö+ÖÖÖ+= , 

( )

=+-=

=+-=-=

Ø
22

2

||9)cos(||||124

912432

nnm,nmm

nmnmnmb
222

 

139121619
2

1
121224 22 =+-=Ö+ÖÖÖ-Ö= , 

ʦʪʢʫʜʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʘʝʤ 32|| =a , 13|| =b . 

3). ʇʦ ʬʦʨʤʫʣʝ (3.4) 
132

3

1332

3

||||
cos =

Ö
=

Ö

Ö
=

ba

ba
a .  

ʆʪʢʫʜʘ 
132

3
arccos=a . 

4). ʇʦ ʬʦʨʤʫʣʝ (3.6) ʠʤʝʝʤ 

  
13

3
ʧʨ =

Ö
=

b

ba
ab .ƹ 

˟̆̍́ ψȢ ˏ̆̋̓̏̑̎̏̆ ̐̑̏̉̈̃̆̅̆̎̉̆ ̃̆̋̓̏̑̏̃ 

 

ʇʣʘʥ 

1.ʆʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

2.ʉʚʦʡʩʪʚʘ  ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 
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ɺʝʢʪʦʨʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʚʝʢʪʦʨʘ a  ʥʘ ʚʝʢʪʦʨ b  ʥʘʟʳʚʘʝʪʩʷ 

ʚʝʢʪʦʨ bac ³=  ʪʘʢʦʡ, ʯʪʦ: 

1) jsin|||||| bac= ,    (4.1) 

ʛʜʝ j - ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ a  ʠ b  

2) bcac ^^ , ; 

3) ʚʝʢʪʦʨʳ a , b , c  ʦʙʨʘʟʫʶʪ ʧʨʘʚʫʶ ʪʨʦʡʢʫ (ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʳ ʪʘʢʞʝ ʢʘʢ ʦʨʪʳ kji ,, ). 

ʉʚʦʡʩʪʚʘ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

1.  abba ³-=³ . 

2.  0=³ba , ʝʩʣʠ 0a= , ʣʠʙʦ 0b= , ʣʠʙʦ ba ||  (ʢʦʣ-

ʣʠʥʝʘʨʥʦʩʪʴ ʥʝʥʫʣʝʚʳʭ ʚʝʢʪʦʨʦʚ). 

3. ( ) cabacba ³+³=+³  

4. ( ) ( ) ( )bababa ³=³=³ mmm  

ʄʦʜʫʣʴ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ba³  ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ 

ʧʣʦʱʘʜʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ a  ʠ b . 

ɺʝʢʪʦʨʥʳʝ ʧʨʦʠʟʚʝʜʝʥʠʷ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʨʪʦʚ kji ,, : 

0kkjjii =³=³=³ , ,kji =³  ikj =³ , jik =³ . 

ɽʩʣʠ ʚʝʢʪʦʨʳ a  ʠ b  ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ 

{ }111 ;; zyxa  ʠ { }222 ;; zyxb , ʪʦ 

  

222

111

zyx

zyx

kji

ba =³ .  (4.2) 

 

ɿʘʜʘʯʘ. ɺʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ʩ ʚʝʨʰʠʥʘʤʠ ( )1;1;1A ,

( )4;3;2B , ( )2;3;4C  ʠ ʜʣʠʥʫ ʚʳʩʦʪʳ, ʦʧʫʱʝʥʥʦʡ ʠʟ ʚʝʨʰʠʥʳ ʉ. 
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ʈʝʰʝʥʠʝ 

Ʒ ʇʦ ʬʦʨʤʫʣʝ (2.1) ʥʘʭʦʜʠʤ ʚʝʢʪʦʨʳ AB ʠ AC: 

  { }3;2;1AB , { }1;2;3AC . 

ʀʩʭʦʜʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, 

ʧʣʦʱʘʜʴ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC ʙʫʜʝʪ ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʤʦʜʫʣʷ ʚʝʢ-

ʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ AB ʠ AC (ʬʦʨʤʫʣʘ 4.2): 

kjikji

kji

484
23

21

13

31

12

32

123

321

-+-=+-=

==³ACAB

. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

6224166416
2

1

2

1
==++=³= ACABSABC  (ʢʚ.ʝʜ.) 

ɺʳʩʦʪʫ ʉH ʥʘʡʜʝʤ, ʠʩʧʦʣʴʟʫʷ ʠʟʚʝʩʪʥʫʶ ʬʦʨʤʫʣʫ: 

   CHABSABC Ö=
2

1
, 

ʦʪʢʫʜʘ  

7

214

7

34

14

64

941

6222
===

++

Ö
==

AB

S
ʉH ABC .ƹ 

ɿʘʜʘʯʘ . ɺʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ 

ʚʝʢʪʦʨʘʭ ba 3+  ʠ ba+3 , ʝʩʣʠ 1==ba , 
030, =ö

÷

õ
æ
ç

åØ
ba .  
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ʈʝʰʝʥʠʝ 

Ʒʀʤʝʝʤ 

( )( )
bababa

bbabbaaababa

³-=³-³=

=³+³+³+³=+³+

89

39333
 

(ʧʦ ʩʚʦʡʩʪʚʘʤ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 0bbaa =³=³ , 

baab ³-=³ ). 

ʇʦ ʬʦʨʤʫʣʝ (4.1), ʩʦʛʣʘʩʥʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʩʤʳʩʣʫ 

ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ, ʧʦʣʫʯʘʝʤ  

 430sin1188S 0=ÖÖÖ=³= ba  (ʢʚ.ʝʜ.). ƹ 

˟̆̍́ ωȢ ˞̙̍̆́̎̎̏̆ ̐̑̏̉̈̃̆̅̆̎̉̆ ̖̓̑̆ ̃̆̋̓̏̑̏̃ 

 

ʇʣʘʥ 

1.ʆʧʨʝʜʝʣʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

2.ʉʚʦʡʩʪʚʘ  ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ 

 

ʉʤʝʰʘʥʥʳʤ ʧʨʦʠʟʚʝʜʝʥʠʝʤ ʚʝʢʪʦʨʦʚ a , b  ʠ cʥʘʟʳʚʘʝʪʩʷ ʩʢʘ-

ʣʷʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʘ ba³  ʥʘ ʚʝʢʪʦʨ c, ʪ.ʝ. ( )cba Ö³ . 

ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʪʨʝʭ ʚʝʢʪʦʨʦʚ a , b  ʠ c  ʧʦ ʤʦʜʫʣʶ 

ʨʘʚʥʦ ʦʙʲʝʤʫ ʧʘʨʘʣʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʵʪʠʭ ʚʝʢʪʦʨʘʭ. 

 

˞̃̏̊̒̓̃́ ̙̒̍̆́̎̎̏̄̏ ̠̐̑̏̉̈̃̆̅̆̎̉ 

 

1. ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ( ) 0=Ö³ cba , ʝʩʣʠ: 

ʘ) ʭʦʪʴ ʦʜʠʥ ʠʟ ʧʝʨʝʤʥʦʞʘʝʤʳʭ ʚʝʢʪʦʨʦʚ ʨʘʚʝʥ ʥʫʣʶ; 
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ʙ) ʜʚʘ ʠʟ ʧʝʨʝʤʥʦʞʘʝʤʳʭ ʚʝʢʪʦʨʦʚ ʢʦʣʣʠʥʝʘʨʥʳ; 

ʚ) ʪʨʠ ʥʝʥʫʣʝʚʳʭ ʚʝʢʪʦʨʘ ʢʦʤʧʣʘʥʘʨʥʳ. 

 

2. ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʚ ʥʝʤ ʧʦʤʝ-

ʥʷʪʴ ʤʝʩʪʘʤʠ ʟʥʘʢʠ ʚʝʢʪʦʨʥʦʛʦ )(³  ʠ ʩʢʘʣʷʨʥʦʛʦ )(Ö ʫʤʥʦʞʝ-

ʥʠʷ, ʪ.ʝ. ( ) ( )cbacba ³Ö=Ö³ . ɺ ʩʠʣʫ ʵʪʦʛʦ ʩʚʦʡʩʪʚʘ ʩʤʝʰʘʥ-

ʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ a , b  ʠ c  ʫʩʣʦʚʠʤʩʷ ʟʘʧʠʩʳʚʘʪʴ  ʚ 

ʚʠʜʝ abc. 

 

3. ʉʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʝʩʣʠ ʧʝʨʝʩʪʘʚʣʷʪʴ 

ʧʝʨʝʤʥʦʞʘʝʤʳʝ ʚʝʢʪʦʨʳ ʚ ʢʨʫʛʦʚʦʤ ʧʦʨʷʜʢʝ: 

  bcacababc == . 

4. ʇʨʠ ʧʝʨʝʩʪʘʥʦʚʢʝ ʣʶʙʳʭ ʜʚʫʭ ʩʦʤʥʦʞʠʪʝʣʝʡ ʩʤʝʰʘʥʥʦʝ 

ʧʨʦʠʟʚʝʜʝʥʠʝ ʠʟʤʝʥʷʝʪ ʪʦʣʴʢʦ ʟʥʘʢ: 

 bacabc -= , acbabc -= , cbaabc -= . 

5. ɽʩʣʠ ʚʝʢʪʦʨʳ a , b  ʠ c  ʟʘʜʘʥʳ ʩʚʦʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ: 

{ }111 ;; zyxa , { }222 ;; zyxb  ʠ { }333 ;; zyxc , ʪʦ  

  

333

222

111

zyx

zyx

zyx

=abc .  (5.1) 

ɿʘʜʘʯʘ. ɼʘʥʘ ʪʨʝʫʛʦʣʴʥʘʷ ʧʠʨʘʤʠʜʘ ʩ ʚʝʨʰʠʥʘʤʠ ( )2;2;2A , 

( )3;3;4B , ( )4;5;4C  ʠ ( )6;5;5D . ʅʘʡʪʠ ʝʝ ʦʙʲʝʤ ʠ ʜʣʠʥʫ ʚʳʩʦʪʳ h , 

ʦʧʫʱʝʥʥʦʡ ʠʟ ʪʦʯʢʠ D  ʥʘ ʛʨʘʥʴ ABC. 

ʈʝʰʝʥʠʝ 

Ʒ ʅʘʡʜʝʤ ʚʝʢʪʦʨʳ AB, AC ʠ AD, ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʨʝʙʨʘʤʠ 

ʧʠʨʘʤʠʜʳ, ʩʭʦʜʷʱʠʤʠʩʷ ʚ ʚʝʨʰʠʥʝ A : }1;1;2{AB , }2;3;2{AC , 

}4;3;3{AD . ʅʘʭʦʜʠʤ ʩʤʝʰʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʵʪʠʭ ʚʝʢʪʦʨʦʚ: 
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.7312162
33

32
1

43

22
1

43

23
2

433

232

112

=Ö-Ö-Ö=Ö+Ö-

-Ö==ADACAB

 

ʀʩʭʦʜʷ ʠʟ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʩʤʝʰʘʥʥʦʛʦ ʧʨʦʠʟʚʝʜʝʥʠʷ ʠ 

ʫʯʠʪʳʚʘʷ, ʯʪʦ ʦʙʲʝʤ ʧʠʨʘʤʠʜʳ ABCD ʨʘʚʝʥ 1/6 ʦʙʲʝʤʘ ʧʘʨʘʣ-

ʣʝʣʝʧʠʧʝʜʘ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ AB, AC ʠ AD, ʪʦ  

6

7

6

1
== ADACABVABCD  (ʢʫʙ.ʝʜ.). 

ɼʣʠʥʫ ʚʳʩʦʪʳ h, ʦʧʫʱʝʥʥʦʡ ʠʟ ʚʝʨʰʠʥʳ D, ʥʘʡʜʝʤ, ʠʩʧʦʣʴ-

ʟʫʷ ʬʦʨʤʫʣʫ 

  hSV ABCABCD Ö=
3

1
. 

ʇʣʦʱʘʜʴ ʛʨʘʥʠ ABC ʨʘʚʥʘ ʧʦʣʦʚʠʥʝ ʤʦʜʫʣʷ ʚʝʢʪʦʨʥʦʛʦ ʧʨʦʠʟ-

ʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ AB  ʠ AC : 

 kjikji

kji

42
32

12

22

12

23

11

232

112 +--=+-==³ACAB

. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 
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2

21
1641

2

1

2

1
=++=³= ACABSABC (ʢʚ.ʝʜ.). 

ʆʪʢʫʜʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʦʣʫʯʘʝʤ 

 
3

21

3

7

21

2
6

7
3

3
==

ÖÖ

==
ABC

ABCD

S

V
h .ƹ 

 

ɿʘʜʘʯʘ. ʇʦʢʘʟʘʪʴ, ʯʪʦ ʪʦʯʢʠ ( )2;7;5 -A , ( )1;1;3 -B , ( )4;4;9 -C  ʠ 

( )0;5;1D  ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʈʝʰʝʥʠʝ 

Ʒ ʏʝʪʳʨʝ ʪʦʯʢʠ DCBA ,,,  ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʦʛʜʘ ʠ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʪʨʠ ʚʝʢʪʦʨʘ ADACAB ,,  ʢʦʤʧʣʘʥʘʨʥʳ. ʋʩ-

ʣʦʚʠʝ ʢʦʤʧʣʘʥʘʨʥʩʪʠ: 0=ADACAB  

ʅʘʡʜʝʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ: }1;6;2{ --AB , }2;3;4{ --AC , 

}2;2;4{ --AD . 

ʀʤʝʝʤ 

.02020
24

34
1

24

24
6

22

23
2

224

234

162

=-=
--

-
Ö+

-

-
Ö+

+
-

--
Ö-=

--

--

--

=ADACAB
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ɿʥʘʯʠʪ ʚʝʢʪʦʨʳ ʢʦʤʧʣʘʥʘʨʥʳ, ʘ ʪʦʯʢʠ ʣʝʞʘʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦ-

ʩʪʠ.ƹ 

˟̆̍́ ϊȢ ˜̠̠̑̍́ ̎́ ̐̌̏̒̋̏̒̓̉ 

 

ʇʣʘʥ 

1.ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

2.ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 

3. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʜʘʥʥʳʝ ʪʦʯʢʠ 

4. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʪʨʝʟʢʘʭ 

5.ʋʛʦʣ ʤʝʞʜʫ ʧʨʷʤʳʤʠ ʥʘ ʧʣʦʩʢʦʩʪʠ 

6. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ 

 ʠ ʠʤʝʶʱʝʡ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ  

7. ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʥʘ ʧʣʦʩʢʦʩʪʠ 

8. ʇʫʯʦʢ ʧʨʷʤʳʭ 

9. ʅʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ 

10. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ 

11. ʋʨʘʚʥʝʥʠʷ ʙʠʩʩʝʢʪʨʠʩ ʫʛʣʦʚ ʤʝʞʜʫ ʧʨʷʤʳʤʠ 

 

 1. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʩ ʫʛʣʦʚʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

  bkxy += .   (6.1) 

ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ k  

ʧʨʷʤʦʡ ï ʵʪʦ ʪʘʥʛʝʥʩ 

ʫʛʣʘ ʥʘʢʣʦʥʘ a ʧʨʷʤʦʡ ʢ 

ʦʩʠ Ox. 

 

);( 00 yxA k

0 

a 

y  

x  

bkxy +=  

a  

b  
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2. ɺ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʢʘʞʜʘʷ ʧʨʷʤʘʷ ʥʘ ʧʣʦʩʢʦʩʪʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ 0=++ CByAx  (

022 ¸+BA ) ʠ, ʦʙʨʘʪʥʦ, ʢʘʞʜʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʩ 

ʜʚʫʤʷ ʧʝʨʝʤʝʥʥʳʤʠ ʦʧʨʝʜʝʣʷʝʪ ʧʨʷʤʫʶ. 

ʋʨʘʚʥʝʥʠʝ ʚʠʜʘ  

0=++ CByAx  ( 022 ¸+BA )  (6.2) 

ʥʘʟʳʚʘʝʪʩʷ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ. ɽʩʣʠ ʚ ʥʝʤ 0=ʉ , ʪʦ 

ʧʨʷʤʘʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ; ʝʩʣʠ 0=A , ʪʦ ʧʨʷ-

ʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ʘʙʩʮʠʩʩ; ʝʩʣʠ 0=B , ʪʦ ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴ-

ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ. 

3. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʜʘʥʥʳʝ ʪʦʯʢʠ 

( )11; yxA  ʠ ( )22; yxB  ʠʤʝʝʪ ʚʠʜ  

    
12

1

12

1

yy

yy

xx

xx

-

-
=

-

-
.  (6.3) 

4. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʦʪʨʝʟʢʘʭ. 

ɽʩʣʠ ʧʨʷʤʘʷ ʧʝʨʝʩʝʢʘʝʪ ʦʩʴ Ox ʚ ʪʦʯʢʝ ( )0;a , ʘ ʦʩʴ Oy  ʚ ʪʦʯʢʝ 

( )b;0  (ʩʤ. ʨʠʩ.), ʪʦ ʝʝ ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ 

   1=+
b

y

a

x
.  (6.4) 

5. ʆʩʪʨʳʡ ʫʛʦʣ j ʤʝʞʜʫ ʧʨʷʤʳʤʠ, ʠʤʝʶʱʠʤʠ ʫʛʣʦʚʳʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ 
1k  ʠ 

2k , ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  
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21

12

1 kk

kk
tg

+

-
=j .  (6.5) 

ʋʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʨʷʤʳʭ, ʠʤʝʶʱʠʭ ʫʛʣʦʚʳʝ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ 
1k  ʠ 

2k : 

   
21 kk = .  (6.6) 

ʋʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ ʜʚʫʭ ʧʨʷʤʳʭ: 

   121 -=kk .  (6.7) 

6. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ 

);( 00 yxA  ʠ ʠʤʝʶʱʝʡ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ k : 

  ( )00 xxkyy -=- .  (6.8) 

7. ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʥʘ ʧʣʦʩʢʦʩʪʠ. 

ɽʩʣʠ ʜʘʥʳ ʜʚʝ ʧʨʷʤʳʝ 0111 =++ CyBxA  ʠ 

0222 =++ CyBxA , ʪʦ ʠʭ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ-

ʩʷ ʩʠʩʪʝʤʦʡ 

í
ì
ë

=++

=++

.0

,0

222

111

CyBxA

CyBxA
 

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

 

ʘ). ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ, ʪ.ʝ. ʧʨʷʤʳʝ ʧʝ-

ʨʝʩʝʢʘʶʪʩʷ; 
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ʙ). ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʤʥʦʞʝʩʪʚʦ ʨʝʰʝʥʠʡ, ʪ.ʝ. ʧʨʷʤʳʝ ʩʦʚʧʘ-

ʜʘʶʪ; 

 

ʚ). ʩʠʩʪʝʤʘ ʥʝ ʠʤʝʝʪ ʨʝʰʝʥʠʡ, ʪ.ʝ. ʧʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ. 

8. ʇʫʯʦʢ ʧʨʷʤʳʭ. 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʨʷʤʳʭ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ S , 

ʥʘʟʳʚʘʝʪʩʷ ʧʫʯʢʦʤ ʧʨʷʤʳʭ. S  - ʮʝʥʪʨ ʧʫʯʢʘ. 

ɽʩʣʠ 0111 =++ CyBxA  ʠ 0222 =++ CyBxA  - ʫʨʘʚʥʝʥʠʷ 

ʜʚʫʭ ʧʨʷʤʳʭ, ʧʝʨʝʩʝʢʘʶʱʠʭʩʷ ʚ ʪʦʯʢʝ S, ʪʦ ʫʨʘʚʥʝʥʠʝ ʣʶʙʦʡ 
ʧʨʷʤʦʡ ʧʫʯʢʘ ʠʤʝʝʪ ʚʠʜ  

( ) ( ) 0222111 =++b+++a CyBxACyBxA ,  (6.9) 

ʛʜʝ a ʠ b ʥʝʢʦʪʦʨʳʝ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʝ-

ʨʘʚʥʳʝ ʥʫʣʶ. 

9. ʅʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ:  

 0sincos =-a+a pyx .  (6.10) 

ʉʚʦʡʩʪʚʘ ʥʦʨʤʘʣʴʥʦʛʦ 

ʫʨʘʚʥʝʥʠʷ: 

1). 0¢-p ; 

2). 1sincos 22 =a+a . 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʦʙʱʝʛʦ 

y  

x  

P  

a 

ʆ 

l  

p  
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ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʢ ʥʦʨʤʘʣʴʥʦʤʫ ʚʠʜʫ, ʥʝʦʙʭʦʜʠʤʦ ʦʙʝ ʝʛʦ 

ʯʘʩʪʠ ʧʦʜʝʣʠʪʴ ʥʘ 
22 BA +°  (ʟʥʘʢ ʚʳʙʠʨʘʝʪʩʷ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʳʤ ʟʥʘʢʫ C ). 

10. ʈʘʩʩʪʦʷʥʠʝ d  ʦʪ ʪʦʯʢʠ ( )00; yxA  ʜʦ ʧʨʷʤʦʡ 

0=++ CByAx  ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  

               
22

00

BA

CByAx
d

+

++
= .                  (6.11) 

11. ʋʨʘʚʥʝʥʠʷ ʙʠʩʩʝʢʪʨʠʩ ʫʛʣʦʚ ʤʝʞʜʫ ʧʨʷʤʳʤʠ 

0111 =++ CyBxA  ʠ 0222 =++ CyBxA  ʠʤʝʶʪ ʚʠʜ  

0
2

2

2

2

222

2

1

2

1

111 =
+

++
°

+

++

BA

CyBxA

BA

CyBxA
. (6.12) 

ɿʘʜʘʯʘ. ɼʘʥʳ ʩʪʦʨʦʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ɸɺʉ: ( )AB  06=-+yx , 

( )BC  01453 =+- yx ʠ ( )AC  01435 =-- yx .  

 

ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ: 

1). ʚʳʩʦʪʳ AH ; 

K  

A  

C  M  H  

l  

B  
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2). ʤʝʜʠʘʥʳ AM ; 

3). ʙʠʩʩʝʢʪʨʠʩ ʫʛʣʦʚ ʤʝʞʜʫ ʧʨʷʤʳʤʠ AC  ʠ BC . 

4). ʧʨʷʤʦʡ l, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ A  ʧʘʨʘʣʣʝʣʴʥʦ ʧʨʷʤʦʡ 

BC . 

ʅʘʡʪʠ:  

5). ʜʣʠʥʫ h  ʚʳʩʦʪʳ AH ; 

6). ʫʛʦʣ a ʤʝʞʜʫ ʧʨʷʤʳʤʠ AC  ʠ BC . 

ʈʝʰʝʥʠʝ 

Ʒ ʅʘʡʜʝʤ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC, ʢʘʢ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʷʤʳʭ. 

í
ì
ë

=--

=-+

;01435

,06
:

yx

yx
A  ʦʪʢʫʜʘ ( )2;4A . 

í
ì
ë

=+-

=-+

;01453

,06
:

yx

yx
B  ʦʪʢʫʜʘ ( )4;2B . 

í
ì
ë

=+-

=--

;01453

,01435
:

yx

yx
C  ʦʪʢʫʜʘ ( )7;7C . 

1). ʋʨʘʚʥʝʥʠʝ BC  ʧʝʨʝʧʠʰʝʤ ʚ ʚʠʜʝ 
5

14

5

3
+= xy . ʋʛʣʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ BCk  ʧʨʷʤʦʡ BC  ʨʘʚʝʥ 5/3 . ɺʳʩʦʪʘ AH  ʧʦ 
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ʦʧʨʝʜʝʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ A  ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦ BC. ʀʩʧʦʣʴʟʫʷ ʫʩʣʦʚʠʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʠ 
ʜʚʫʭ ʧʨʷʤʳʭ, ʧʦʣʫʯʘʝʤ  

  
3

5

5/3

1
/1 -=-=-= BCAH kk . 

ɼʘʣʝʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʨʘʚʥʝʥʠʷ (6.1) ʠʣʠ (6.8). ɿʥʘʷ, ʯʪʦ 

ʧʨʷʤʘʷ AH  ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ ( )2;4A , ʠʟ (6.8) ʧʦʣʫʯʘʝʤ 

  ( )4
3

5
2 -Ö-=- xy . 

ʀʪʘʢ, ʫʨʘʚʥʝʥʠʝ AH : 
3

26

3

5
+-= xy . 

2). ʅʘʡʜʝʤ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M , ʢʘʢ ʩʝʨʝʜʠʥʳ ʦʪʨʝʟʢʘ BC . 

ʇʦʣʫʯʘʝʤ ö
÷

õ
æ
ç

å

2

11
;

2

9
M . 

ʇʦ ʬʦʨʤʫʣʝ (6.3) ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ AM : 

  

2
2

11

2

4
2

9

4

-

-
=

-

- yx
. 

ʆʢʦʥʯʘʪʝʣʴʥʦ, ʫʨʘʚʥʝʥʠʝ AM : 267 -= xy . 

3). ʈʘʩʩʤʘʪʨʠʚʘʷ ʬʦʨʤʫʣʫ (6.12) ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʷ ʙʠʩʩʝʢ-

ʪʨʠʩ ʫʛʣʦʚ ʤʝʞʜʫ ʧʨʷʤʳʤʠ AC  ʠBC : 
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( ) ( )
0

53

1453

35

1435

2222
=

-+

+-
°

-+

-- yxyx
, 

ʫʧʨʦʱʘʷ ʢʦʪʦʨʦʝ, ʧʦʣʫʯʘʝʤ ʜʚʝ ʙʠʩʩʝʢʪʨʠʩʳ: xy=  ʠ 

14+-= xy . 

4). ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ BCk  ʧʨʷʤʦʡ BC  ʨʘʚʝʥ 5/3 . ʀʩ-

ʧʦʣʴʟʫʷ ʫʩʣʦʚʠʝ ʧʘʨʘʣʣʝʣʴʥʦʩʪʠ ʜʚʫʭ ʧʨʷʤʳʭ, ʧʦʣʫʯʘʝʤ  

  
5

3
== BCl kk . 

ɼʘʣʝʝ ʤʦʞʥʦ ʧʦʩʪʫʧʠʪʴ ʢʘʢ ʚ ʧʫʥʢʪʝ 1).  

ʈʘʩʩʤʦʪʨʠʤ ʜʨʫʛʦʡ ʩʧʦʩʦʙ. ɿʥʘʷ, ʯʪʦ ʧʨʷʤʘʷ l  ʩ ʫʛʣʦʚʳʤ ʢʦʵʬ-

ʬʠʮʠʝʥʪʦʤ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ ( )2;4A , ʠʟ (6.1) ʧʦʣʫʯʘʝʤ 

ʫʨʘʚʥʝʥʠʝ 

  b+Ö= 4
5

3
2 , 

ʦʪʢʫʜʘ 
5

2
-=b  ʠ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ l  ʚʳʛʣʷʜʠʪ ʪʘʢ: 

   
5

2

5

3
-= xy . 

5). ɼʣʠʥʫ h  ʚʳʩʦʪʳ AH  ʤʦʞʥʦ ʥʘʡʪʠ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʜʣʷ 

ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ (ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʥʫʞʥʦ ʠʩʢʘʪʴ ʪʦʯʢʫ H ). 



 

 

118 
 

ʄʳ ʞʝ ʠʩʧʦʣʴʟʫʝʤ ʬʦʨʤʫʣʫ (6.11) ʜʣʷ ʪʦʯʢʠ ( )2;4A  ʠ ʧʨʷʤʦʡ 

BC : 01453 =+- yx . ʇʦʣʫʯʠʤ 

 

( ) 34

16

53

|142543|

22
=

-+

+Ö-Ö
=h . 

6). ʋʛʦʣ a ʤʝʞʜʫ ʧʨʷʤʳʤʠ AC  ʠ BC  ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ (6.5). 

ʋʛʣʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʷʤʳʭ: 
3

5
=ACk , 

5

3
=BCk . ʇʦʣʫʯʘʝʤ 

  
15

8

152

16

5

3

3

5
1

|
5

3

3

5
|

=
Ö

=

Ö+

-

=atg , 

ʦʪʢʫʜʘ 
028

15

8
ºö
÷

õ
æ
ç

å
=a arctg .ƹ 

ɿʘʜʘʯʘ . ʅʘʡʪʠ ʧʨʷʤʫʶ, ʧʨʦʭʦʜʷʱʫʶ ʯʝʨʝʟ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʨʷʤʳʭ 0743 =+- yx  ʠ 0325 =++ yx  ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ ʦʩʠ 

ʦʨʜʠʥʘʪ. 

ʈʝʰʝʥʠʝ 

Ʒ ʇʨʷʤʘʷ ʧʨʠʥʘʜʣʝʞʠʪ ʧʫʯʢʫ (ʩʤ. 6.9)  

( ) ( ) 0325743 =++b++-a yxyx , ʪ.ʝ. 

( ) ( ) ( ) 0372453 =b+a+b+a-+b+a yx . 

ʊʘʢ ʢʘʢ ʠʩʢʦʤʘʷ ʧʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ʦʨʜʠʥʘʪ, ʪʦ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʧʨʠ y  ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ 0: 024 =b+a- , ʪ.ʝ. a=b 2 . 
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ʇʦʜʩʪʘʚʠʚ ʧʦʣʫʯʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ ʚ ʫʨʘʚʥʝʥʠʝ ʧʫʯʢʘ, ʧʦʣʫʯʠʤ 

01313 =a+ax . ʀʩʢʦʤʦʝ ʫʨʘʚʥʝʥʠʝ: 1-=x .ƹ 

ɿʘʜʘʯʘ. ʉʦʩʪʘʚʠʪʴ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʳʭ, ʧʨʦʭʦʜʷʱʠʭ ʯʝʨʝʟ ʪʦʯʢʫ 

( )1;5M  ʠ ʦʙʨʘʟʫʶʱʠʭ ʩ ʧʨʷʤʦʡ 042 =-+yx  ʫʛʦʣ 4/p . 

ʈʝʰʝʥʠʝ 

Ʒ ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʘʢʠʭ ʧʨʷʤʳʭ ʜʚʝ. ʇʫʩʪʴ ʫʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ ʦʜʥʦʡ ʠʟ ʥʠʭ ʨʘʚʝʥ k. ʋʛʣʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʜʘʥʥʦʡ ʧʨʷ-

ʤʦʡ ʨʘʚʝʥ -2. ʊʘʢ ʢʘʢ ʫʛʦʣ ʤʝʞʜʫ ʠʩʢʦʤʦʡ ʠ ʟʘʜʘʥʥʦʡ ʧʨʷʤʦʡ 

ʨʘʚʝʥ 4/p , ʪʦ ʧʦ ʬʦʨʤʫʣʝ (6.5)  

  
k

k
tg

21

2

4 -

+
=
p

, ʪ.ʝ. 
k

k

21

2
1

-

+
= , 

ʦʪʢʫʜʘ  

  1
21

2
=

-

+

k

k
 ʠ 1

21

2
-=

-

+

k

k
. 

ʈʝʰʘʷ ʢʘʞʜʦʝ ʠʟ ʧʦʣʫʯʝʥʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʥʘʭʦʜʠʤ 3/1-=k  ʠ 

3=k . ʀʪʘʢ, ʫʨʘʚʥʝʥʠʝ ʦʜʥʦʡ ʠʟ ʠʩʢʦʤʳʭ ʧʨʷʤʳʭ ʟʘʧʠʰʝʪʩʷ 

(ʩʤ. 6.8) ʚ ʚʠʜʝ ( )( )53/11 --=- xy , ʪ.ʝ. 083 =-+ yx , ʘ 

ʫʨʘʚʥʝʥʠʝ ʜʨʫʛʦʡ ʧʨʷʤʦʡ ʚ ʚʠʜʝ ( )531 -=- xy , ʪ.ʝ. 

0143 =--yx .ƹ 

˟̆̍́ ϋȢ ˜̝̌̏̒̋̏̒̓ 

ʇʣʘʥ 

1.ʅʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 

2.ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ 
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4. ʋʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ  ʚ ʦʪʨʝʟʢʘʭ 

5. ʋʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ 

 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʘʥʥʦʤʫ ʚʝʢʪʦʨʫ , 

6. ʋʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʨʠ ʟʘʜʘʥʥʳʝ ʪʦʯʢʠ 

ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʷʤʳʭ ʥʘ ʧʣʦʩʢʦʩʪʠ 

7. ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ 

8. ʋʨʘʚʥʝʥʠʝ ʧʫʯʢʘ ʧʣʦʩʢʦʩʪʝʡ  

9. ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʝʭ ʧʣʦʩʢʦʩʪʝʡ 

10. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʣʦʩʢʦʩʪʠ 

1. ʅʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ. ʇʦʣʦʞʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʙʫʜʝʪ ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʝʥʦ, ʝʩʣʠ ʟʘʜʘʪʴ ʝʝ ʨʘʩʩʪʦʷ-

ʥʠʝ p  ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʠ ʝʜʠ-

ʥʠʯʥʳʡ ʚʝʢʪʦʨ 0n , ʧʝʨʧʝʥʜʠʢʫʣʷʨ-

ʥʳʡ ʢ ʧʣʦʩʢʦʩʪʠ ʠ ʥʘʧʨʘʚʣʝʥʥʳʡ ʦʪ 

ʥʘʯʘʣʘ O  ʢ ʧʣʦʩʢʦʩʪʠ (ʩʤ. ʨʠʩ.). 

ʇʫʩʪʴ r  - ʨʘʜʠʫʩ-ʚʝʢʪʦʨ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʪʦʯʢʠ M  ʧʣʦʩʢʦʩʪʠ. 

ɽʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʧʠʩʘ-

ʥʦ ʚ ʚʠʜʝ  

   0=-p0rn    (7.1) 

ʆʥʦ ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ. ɽʩʣʠ x , y , 

z  ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ M , ʘ ʚʝʢʪʦʨ 0n  ʦʙʨʘʟʫʝʪ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠ-

ʥʘʪ ʫʛʣʳ a, b ʠ g, ʪʦ ʧʦʣʫʯʠʤ ʥʦʨʤʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦ-

ʩʪʠ ʚ ʢʦʦʨʜʠʥʘʪʥʦʡ ʬʦʨʤʝ 

 0coscoscos =-g+b+a pzyx . (7.2) 

ɺʳʚʝʜʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʦʩʪʘʶʪʩʷ ʚ ʩʠʣʝ ʠ ʪʦʛʜʘ, ʢʦʛʜʘ 0=p , 

ʪ.ʝ. ʜʘʥʥʘʷ ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ. ɺ ʵʪʦʤ 

( )0000 ;; zyxM { }CBA ;;n

M  

O  

0n  

T  

r  
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ʩʣʫʯʘʝ ʟʘ 0n  ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʣʶʙʦʡ ʠʟ ʜʚʫʭ ʝʜʠʥʠʯʥʳʭ ʚʝʢʪʦ-

ʨʦʚ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʭ ʢ ʧʣʦʩʢʦʩʪʠ ʠ ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʜʠʥ ʦʪ 

ʜʨʫʛʦʛʦ ʥʘʧʨʘʚʣʝʥʠʝʤ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʷʢʘʷ ʧʣʦʩʢʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʫʨʘʚʥʝʥʠʝʤ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʢʫʱʠʭ ʢʦʦʨʜʠʥʘʪ. 

2. ʆʙʱʝʝ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ.  

ɺʩʷʢʦʝ ʫʨʘʚʥʝʥʠʝ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ  

   0=+++ DCzByAx    (7.3) 

ʩ ʪʨʝʤʷ ʧʝʨʝʤʝʥʥʳʤʠ ʦʧʨʝʜʝʣʷʝʪ ʥʝʢʦʪʦʨʫʶ ʧʣʦʩʢʦʩʪʴ. 

ʋʨʘʚʥʝʥʠʝ ʚʠʜʘ 0=+++ DCzByAx  ( 0222 ¸++ CBA ) ʥʘ-

ʟʳʚʘʝʪʩʷ ʦʙʱʠʤ ʫʨʘʚʥʝʥʠʝʤ ʧʣʦʩʢʦʩʪʠ. 

ɼʣʷ ʧʨʠʚʝʜʝʥʠʷ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ  ʢ ʥʦʨʤʘʣʴʥʦʤʫ 

ʚʠʜʫ ʥʫʞʥʦ ʫʤʥʦʞʠʪʴ ʝʛʦ ʥʘ ʤʥʦʞʠʪʝʣʴ 

222

1

CBA
M

++
°= , ʧʨʠʯʝʤ ʟʥʘʢ ʤʥʦʞʠʪʝʣʷ ʥʫʞʥʦ ʚʟʷʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ ʟʥʘʢʫ ʩʚʦʙʦʜʥʦʛʦ ʯʣʝʥʘ D . 

3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʛʦ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʠ. 

ɸ) ɽʩʣʠ 0=D , ʪʦ 0=++ CzByAx  - ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦ-

ʜʠʪ ʯʝʨʝʟ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ. 

ɹ) ɽʩʣʠ 0=C , ʪʦ 0=++ DByAx  - ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣ-

ʣʝʣʴʥʘ ʦʩʠ Oz. 
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ɺ). ɽʩʣʠ 0==DC , ʪʦ 0=+ByAx  - ʧʣʦʩʢʦʩʪʴ ʧʨʦʭʦ-

ʜʠʪ ʯʝʨʝʟ ʦʩʴ Oz. 

ɻ). ɽʩʣʠ 0==CB , ʪʦ 0=+DAx  - ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣ-

ʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ yOz. 

ɼ). ɽʩʣʠ 0=== DCB , ʪʦ 0=x  - ʧʣʦʩʢʦʩʪʴ yOz. 

4. ʋʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʚ ʦʪʨʝʟʢʘʭ. 

 

ɽʩʣʠ ʧʣʦʩʢʦʩʪʴ ʧʝʨʝ-

ʩʝʢʘʝʪ ʦʩʴ Ox ʚ ʪʦʯʢʝ 

( )0;0;a , ʦʩʴ Oy - ʚ 

ʪʦʯʢʝ ( )0;;0 b , ʦʩʴ Oz 

- ʚ ʪʦʯʢʝ ( )c;0;0 , ʪʦ ʝʝ 

ʫʨʘʚʥʝʥʠʝ ʠʤʝʝʪ ʚʠʜ 

1=++
c

z

b

y

a

x
 

 (7.4) 

5. ʋʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦ-

ʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʘʥʥʫʶ ʪʦʯʢʫ ( )0000 ;; zyxM  ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦ ʜʘʥʥʦʤʫ ʚʝʢʪʦʨʫ { }CBA ;;n , ʠʤʝʝʪ ʚʠʜ 

   ( ) ( ) ( ) 0000 =-+-+- zzCyyBxxA , (7.5) 

ʘ ʚʝʢʪʦʨ { }CBA ;;n  ʥʘʟʳʚʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ ʚʝʢʪʦʨʦʤ ʧʣʦʩʢʦ-

ʩʪʠ ʠʣʠ ʚʝʢʪʦʨʦʤ ʥʦʨʤʘʣʠ. 

x  

y  
O  

a  

b  

c  

z  
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6. ʋʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʨʠ ʜʘʥʥʳʝ ʪʦʯʢʠ 

( )1111 ;; zyxM , ( )2222 ;; zyxM , ( )3333 ;; zyxM : 

 0

131313

121212

111

=

---

---

---

zzyyxx

zzyyxx

zzyyxx

. (7.6) 

7. ʋʛʦʣ j ʤʝʞʜʫ ʜʚʫʤʷ ʧʣʦʩʢʦʩʪʷʤʠ ï ʵʪʦ ʣʶʙʦʡ ʠʟ 

ʜʚʫʭ ʜʚʫʛʨʘʥʥʳʭ ʫʛʣʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʵʪʠʤʠ ʧʣʦʩʢʦʩʪʷʤʠ. 

ɽʩʣʠ 01111 =+++ DzCyBxA  ʠ 02222 =+++ DzCyBxA  - 

ʜʚʝ ʜʘʥʥʳʝ ʧʣʦʩʢʦʩʪʠ, ʪʦ ʦʜʠʥ ʠʟ ʫʛʣʦʚ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ ʫʛʣʫ 

ʤʝʞʜʫ ʠʭ ʥʦʨʤʘʣʴʥʳʤʠ ʚʝʢʪʦʨʘʤʠ { }111 ;; CBA1n  ʠ 

{ }2222 ;; CBAn , ʪ.ʝ. 

 
2

2

2

2

2

2

2

1

2

1

2

1

212121cos
CBACBA

CCBBAA

++Ö++

++
=

Ö

Ö
=j

21

21

nn

nn
. (7.7) 

ʇʣʦʩʢʦʩʪʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʝʩʣʠ 
21 nn ^ , ʪ.ʝ.

0212121 =++=Ö CCBBAA21 nn . 

ʇʣʦʩʢʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʳ, ʝʩʣʠ 
21 nn || , ʪ.ʝ. 

21 nn l= , ʪ.ʝ. 

2

1

2

1

2

1

2

1

D

D

C

C

B

B

A

A
¸===l . 

ʇʣʦʩʢʦʩʪʠ ʩʦʚʧʘʜʘʶʪ, ʝʩʣʠ 
2

1

2

1

2

1

2

1

D

D

C

C

B

B

A

A
=== .  

8. ʋʨʘʚʥʝʥʠʝ ʧʫʯʢʘ ʧʣʦʩʢʦʩʪʝʡ. ʇʫʯʦʢ ʧʣʦʩʢʦʩʪʝʡ ï ʤʥʦʞʝʩʪʚʦ 

ʧʣʦʩʢʦʩʪʝʡ, ʠʤʝʶʱʠʭ ʦʙʱʫʶ ʧʨʷʤʫʶ. 
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ʃʶʙʳʝ ʜʚʝ ʥʝʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ, ʟʘʜʘʥʥʳʝ ʫʨʘʚʥʝʥʠʷʤʠ 

01111 =+++ DzCyBxA  ʠ 02222 =+++ DzCyBxA  ʦʧʨʝʜʝ-

ʣʷʶʪ ʧʫʯʦʢ ʧʣʦʩʢʦʩʪʝʡ  

( ) 022221111 =+++l++++ DzCyBxADzCyBxA , (7.8) 

ʠʟ ʢʦʪʦʨʦʛʦ ʧʨʠ ʧʦʜʭʦʜʷʱʝʤ l ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʝ ʣʶ-

ʙʦʡ (ʢʨʦʤʝ ʚʪʦʨʦʡ) ʧʣʦʩʢʦʩʪʠ ʧʫʯʢʘ. 

9. ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʝʭ ʧʣʦʩʢʦʩʪʝʡ. ʏʪʦʙʳ ʥʘʡʪʠ ʢʦʦʨʜʠʥʘ-

ʪʳ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʪʨʝʭ ʧʣʦʩʢʦʩʪʝʡ, ʜʘʥʥʳʭ ʩʚʦʠʤʠ ʫʨʘʚʥʝ-

ʥʠʷʤʠ 

01111 =+++ DzCyBxA , 

02222 =+++ DzCyBxA , 

03333 =+++ DzCyBxA , 

ʥʫʞʥʦ ʨʝʰʠʪʴ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ x , y  ʠ z

. 

ɽʩʣʠ ʦʧʨʝʜʝʣʠʪʝʣʴ ʩʠʩʪʝʤʳ ʦʪʣʠʯʝʥ ʦʪ ʥʫʣʷ, ʪʦ ʧʣʦʩʢʦʩʪʠ ʧʝʨʝ-

ʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ. 

10. ʈʘʩʩʪʦʷʥʠʝ d  ʦʪ ʜʘʥʥʦʡ ʪʦʯʢʠ ( )0000 ;; zyxM  ʜʦ ʜʘʥʥʦʡ 

ʧʣʦʩʢʦʩʪʠ 0=+++ DCzByAx  ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

 
222

000

CBA

DCzByAx
d

++

+++
= .  (7.9) 
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ɿʘʜʘʯʘ. ɼʘʥʳ ʧʷʪʴ ʪʦʯʝʢ ( )2;1;3-A , ( )1;1;4 --B , ( )2;0;2C , 

( )1;1;1D , ( )1;0;0E . ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʷ: 

1). ʧʣʦʩʢʦʩʪʠ ABC; 

2). ʧʣʦʩʢʦʩʪʠ a, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ D  ʧʘʨʘʣʣʝʣʴ-

ʥʦ ʧʣʦʩʢʦʩʪʠ ABC; 

3). ʧʣʦʩʢʦʩʪʠ b, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʠ E  ʠ D  ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ ABC; 

4). ʧʣʦʩʢʦʩʪʠ g, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʣʠʥʠʶ ʧʝʨʝʩʝʯʝʥʠʷ 

ʧʣʦʩʢʦʩʪʝʡ a ʠ b, ʧʘʨʘʣʣʝʣʴʥʦ ʦʩʠ Oy. 

ʅʘʡʪʠ: 

5). ʨʘʩʩʪʦʷʥʠʝ d  ʦʪ ʪʦʯʢʠ D  ʜʦ ʧʣʦʩʢʦʩʪʠ ABC; 

6). ʫʛʦʣ j ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ a ʠ g. 

ʈʝʰʝʥʠʝ 

Ʒ 1). ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʫʨʘʚʥʝʥʠʝʤ (7.6): 

  

( )

( )

( )
Ú=

----

------

----

0

221032

211134

213 zyx

 

( ) ( ) ( ) Ú=
-

-+
-

-
+-

-
- 0

11

01
2

01

31
1

01

30
3 zyx  
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    ( ) ( )( ) 021333 =-+++- zyx . 

ʆʢʦʥʯʘʪʝʣʴʥʦ, ʫʨʘʚʥʝʥʠʝ ABC ʠʤʝʝʪ ʚʠʜ: 

   0833 =-++ zyx . 

2). ʇʣʦʩʢʦʩʪʴ a ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ ABC, ʧʦʵʪʦʤʫ ʤʦʞʥʦ 
ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʠ ʧʣʦʩʢʦʩʪʠ ʠʤʝʶʪ ʦʜʠʥ ʠ ʪʦʪ ʞʝ ʥʦʨʤʘʣʴʥʳʡ 

ʚʝʢʪʦʨ { }1;3;3n . ʇʦ ʬʦʨʤʫʣʝ (7.5) ʜʣʷ ʪʦʯʢʠ ( )1;1;1D  ʠ ʚʝʢʪʦʨʘ 

{ }1;3;3n  ʧʦʣʫʯʘʝʤ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ a: 

  ( ) ( )( ) 011313 =-+-+- zyx . 

ʀʪʘʢ, ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ a, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ D  ʧʘ-

ʨʘʣʣʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ABC, ʠʤʝʝʪ ʚʠʜ 

  0733 =-++ zyx . 

3). ʅʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʚʝʢʪʦʨ ʥʦʨʤʘʣʠ N  ʠʩʢʦʤʦʡ ʧʣʦʩʢʦʩʪʠ b

. ʆʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʠʩʢʦʤʦʡ ʧʣʦʩʢʦʩʪʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʚʝʢʪʦʨʫ }0;1;1{ED  ʠ ʥʦʨʤʘʣʴʥʦʤʫ ʚʝʢʪʦʨʫ }1;3;3{n  ʧʣʦʩʢʦʩʪʠ 

ABC, ʪ.ʝ. ʨʘʚʝʥ ʠʭ ʚʝʢʪʦʨʥʦʤʫ ʧʨʦʠʟʚʝʜʝʥʠʶ. 

ʊʦʛʜʘ jikji

kji

nN -=+-==³=
33

11

13

01

13

01

133

011ED , 

ʪ.ʝ. }0;1;1{ -N . 

ʅʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

( )1;0;0E  ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʝʢʪʦʨʫ }0;1;1{ -N  (ʩʤ. 7.5): 
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( ) ( ) ( ) 0100101 =-Ö+-Ö--Ö zyx . 

ʀʪʘʢ, ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ b ʠʤʝʝʪ ʚʠʜ  

  0=-yx . 

4). ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʫʨʘʚʥʝʥʠʝʤ (7.8) ʧʫʯʢʘ ʧʣʦʩʢʦʩʪʝʡ, ʦʙʨʘʟʦ-

ʚʘʥʥʦʛʦ ʧʣʦʩʢʦʩʪʷʤʠ 0733 =-++ zyx  ʠ 0=-yx : 

  ( ) 0733 =-l+-++ yxzyx ; 

  ( ) ( ) 0733 =-+l-+l+ zyx . 

ʊʘʢ ʢʘʢ ʠʩʢʦʤʘʷ ʧʣʦʩʢʦʩʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ ʦʨʜʠʥʘʪ, ʪʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʧʨʠ y  ʜʦʣʞʝʥ ʙʳʪʴ ʨʘʚʝʥ ʥʫʣʶ: 03 =l- , ʪ.ʝ. 3=l . 

ʇʦʜʩʪʘʚʠʚ ʥʘʡʜʝʥʥʦʡ ʟʥʘʯʝʥʠʝ l ʚ ʫʨʘʚʥʝʥʠʝ ʧʫʯʢʘ, ʧʦʣʫʯʘʝʤ 

ʫʨʘʚʥʝʥʠʝ ʠʩʢʦʤʦʡ ʧʣʦʩʢʦʩʪʠ g: 076 =-+zx . 

5). ʇʦ ʬʦʨʤʫʣʝ (7.9) ʜʣʷ ʪʦʯʢʠ ( )1;1;1D  ʠ ʧʣʦʩʢʦʩʪʠ 

0833 =-++ zyx  ʠʤʝʝʤ 

19

1

133

|811313|

222222

000
=

++

-+Ö+Ö
=

++

+++
=

CBA

DCzByAx
d . 

6). ʆʩʪʨʳʡ ʫʛʦʣ j ʤʝʞʜʫ ʧʣʦʩʢʦʩʪʷʤʠ 0733 =-++ zyx  ʠ 

076 =-+zx  ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ (7.7): 

37

19

3719

19

16133

|110363|
cos

22222
=

Ö
=

+Ö++

Ö+Ö+Ö
=j , 
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ʦʪʢʫʜʘ 
02,44

37

19
arccos º

ö
ö

÷

õ

æ
æ

ç

å
=j .ƹ 

 

˟̆̍́ όȢ ˜̠̠̑̍́ ̉ ̝̐̌̏̒̋̏̒̓ ̃ ̐̑̏̒̓̑́̎̒̓̃̆ 

 

ʇʣʘʥ 

1. ʋʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʣʠʥʠʠ 

2. ʇʨʷʤʘʷ ʢʘʢ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ. 

3. ʋʛʦʣ ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ 

4. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʟʘʜʘʥʥʳʝ ʪʦʯʢʠ 

5.ʋʛʦʣ ʤʝʞʜʫ ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʴʶ 

6. ʇʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ 

7. ʋʩʣʦʚʠʝ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʷʤʳʭ  ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ 

8. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʧʨʷʤʦʡ 

 

1. ʋʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʣʠʥʠʠ. 

ʇʫʩʪʴ ʧʨʷʤʘʷ l  ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʪʦʯʢʫ 

0M  ʧʘʨʘʣʣʝʣʴʥʦ ʚʝʢʪʦʨʫ s, ʥʘʟʳ-

ʚʘʝʤʦʤʫ ʥʘʧʨʘʚʣʷʶʱʠʤ ʚʝʢʪʦʨʦʤ 

ʧʨʷʤʦʡ, M  - ʧʨʦʠʟʚʦʣʴʥʘʷ ʪʦʯʢʘ 

ʵʪʦʡ ʧʨʷʤʦʡ. 

ʋʨʘʚʥʝʥʠʝ ʚʠʜʘ  

   srr 0 t+= , RÍt   (8.1) 

ʥʘʟʳʚʘʝʪʩʷ ʚʝʢʪʦʨʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʧʨʷʤʦʡ ʣʠʥʠʠ. 

s O  

0r  r  

0M  M  
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ɽʩʣʠ ʪʦʯʢʠ ʠ ʚʝʢʪʦʨʳ ʟʘʜʘʪʴ ʚ ʢʦʦʨʜʠʥʘʪʘʭ, ʪ.ʝ. ( )0000 ;; zyxM , 

( )zyxM ;; , };;{ pnms , ʪʦ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

  

,

,

,

0

0

0

ptzz

ntyy

mtxx

+=

+=

+=

   (8.2) 

ʥʘʟʳʚʘʝʤʳʭ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʷʤʦʡ. 

ɽʩʣʠ ʞʝ ʠʟ ʧʦʩʣʝʜʥʠʭ ʫʨʘʚʥʝʥʠʡ ʠʩʢʣʶʯʠʪʴ ʧʘʨʘʤʝʪʨ t, ʪʦ ʧʦ-

ʣʫʯʠʤ ʫʨʘʚʥʝʥʠʷ 

 
p

zz

n

yy

m

xx 000 -
=

-
=

-
,  (8.3) 

ʥʘʟʳʚʘʝʤʳʝ ʢʘʥʦʥʠʯʝʩʢʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʨʷʤʦʡ. 

2. ʇʨʷʤʘʷ ʢʘʢ ʣʠʥʠʷ ʧʝʨʝʩʝʯʝʥʠʷ ʜʚʫʭ ʧʣʦʩʢʦʩʪʝʡ. 

ʃʶʙʳʝ ʜʚʝ ʥʝʧʘʨʘʣʣʝʣʴʥʳʝ ʧʣʦʩʢʦʩʪʠ ʩ ʦʙʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

   01111 =+++ DzCyBxA , 

   02222 =+++ DzCyBxA   (8.4) 

ʦʧʨʝʜʝʣʷʶʪ ʧʨʷʤʫʶ ʠʭ ʧʝʨʝʩʝ-

ʯʝʥʠʷ. ʕʪʠ ʫʨʘʚʥʝʥʠʷ, ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʝ ʩʦʚʤʝʩʪʥʦ, ʥʘ-

ʟʳʚʘʶʪʩʷ ʦʙʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

ʧʨʷʤʦʡ. ʆʪ ʦʙʱʠʭ ʫʨʘʚʥʝʥʠʡ 

ʤʦʞʥʦ ʧʝʨʝʡʪʠ ʢ ʢʘʥʦʥʠʯʝ-

ʩʢʠʤ, ʥʘʡʜʷ ʪʦʯʢʫ ʥʘ ʧʨʷʤʦʡ 

(ʥʝʢʦʪʦʨʦʝ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ) 

j 
n  

s 

a 
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ʠ ʥʘʧʨʘʚʣʷʶʱʠʡ ʚʝʢʪʦʨ ʧʨʤ̫ʦʡ (
21 nns ³= , ʛʜʝ 

1n  ʠ 
2n  - 

ʥʦʨʤʘʣʴʥʳʝ ʚʝʢʪʦʨʳ ʜʘʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ). 

3. ʋʛʦʣ j ʤʝʞʜʫ ʜʚʫʤʷ ʧʨʷʤʳʤʠ. 

ʇʫʩʪʴ 
1

1

1

1

1

1

p

zz

n

yy

m

xx -
=

-
=

-
, 

2

2

2

2

2

2

p

zz

n

yy

m

xx -
=

-
=

-
 - ʜʚʝ 

ʜʘʥʥʳʝ ʧʨʷʤʳʝ. ʆʜʠʥ ʠʟ ʫʛʣʦʚ ʤʝʞʜʫ ʥʠʤʠ ʨʘʚʝʥ ʫʛʣʫ ʤʝʞʜʫ 

ʠʭ ʥʘʧʨʘʚʣʷʶʱʠʤʠ ʚʝʢʪʦʨʘʤʠ { }111 ;; pnm1s  ʠ { }2222 ;; pnms , 

ʪ.ʝ. 

2

2

2

2

2

2

2

1

2

1

2

1

212121cos
pnmpnm

ppnnmm

++Ö++

++
=

Ö

Ö
=j

21

21

ss

ss
.  (8.5) 

ʇʨʷʤʳʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʝʩʣʠ 
21 ss ^ , ʪ.ʝ.

0212121 =++=Ö ppnnmm21 ss . 

ʇʨʷʤʳʝ ʧʘʨʘʣʣʝʣʴʥʳ, ʝʩʣʠ 
21 ss || , ʪ.ʝ. 

21 ss l= , ʪ.ʝ. 

l===
2

1

2

1

2

1

p

p

n

n

m

m
. 

4. ʋʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʜʚʝ ʜʘʥʥʳʝ ʪʦʯ-

ʢʠ ( )1111 ;; zyxM  ʠ ( )2222 ;; zyxM  ʠʤʝʝʪ ʚʠʜ 

  
12

1

12

1

12

1

zz

zz

yy

yy

xx

xx

-

-
=

-

-
=

-

-
.  (8.6) 
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5. ʋʛʦʣ j ʤʝʞʜʫ ʧʨʷʤʦʡ l, ʟʘʜʘʥʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 

p

zz

n

yy

m

xx 000 -
=

-
=

-
 ʠ ʧʣʦʩʢʦʩʪʴʶ a: 

0=+++ DCzByAx . 

222222
sin

pnmCBA

CpBnAm

++Ö++

++
=

Ö

Ö
=j

sn

sn
.  (8.7) 

ʇʨʷʤʘʷ ʧʘʨʘʣʣʝʣʴʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ns^ , ʪ.ʝ.

0=++=Ö CpBnAmns . 

ʇʨʷʤʘʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʧʣʦʩʢʦʩʪʠ, ʝʩʣʠ ns || , ʪ.ʝ. 

ns l= , ʪ.ʝ. l===
C

p

B

n

A

m
. 

6. ʇʝʨʝʩʝʯʝʥʠʝ ʧʨʷʤʦʡ ʩ ʧʣʦʩʢʦʩʪʴʶ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʪʦʯʝʢ 

ʧʝʨʝʩʝʯʝʥʠʷ (ʦʜʥʦʡ ʠʣʠ ʤʥʦʞʝʩʪʚʘ) ʧʨʷʤʦʡ ʠ ʧʣʦʩʢʦʩʪʠ ʥʝʦʙ-

ʭʦʜʠʤʦ ʩʦʚʤʝʩʪʥʦ ʨʝʰʠʪʴ ʠʭ ʫʨʘʚʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʜʦʙʥʝʝ ʟʘ-

ʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʨʷʤʦʡ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ. ʇʫʩʪʴ ʜʘʥʘ 

ʧʨʷʤʘʷ ptzzntyymtxx +=+=+= 000   ,  ,  ʠ ʧʣʦʩʢʦʩʪʴ 

0=+++ DCzByAx . ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʠʭ ʦʙʱʠʭ ʪʦʯʝʢ ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ  

   

î
î

í

î
î

ì

ë

=+++

+=

+=

+=

.0

,

,

,

0

0

0

DCzByAx

ptzz

ntyy

mtxx

  (8.8) 

7. ʋʩʣʦʚʠʝ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʚʝ ʧʨʷʤʳʝ ʣʝʞʘʪ ʚ ʦʜʥʦʡ 

ʧʣʦʩʢʦʩʪʠ. 
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ʇʫʩʪʴ 
1

1

1

1

1

1

p
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n
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m

xx -
=

-
=

-
 ʠ 

2
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2

2

2

2

p
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n

yy

m

xx -
=

-
=

-
 - 

ʜʚʝ ʜʘʥʥʳʝ ʧʨʷʤʳʝ. 

ɼʚʝ ʜʘʥʥʳʝ ʧʨʷʤʳʝ ʣʝʞʘʪ ʚ ʦʜ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ ʪʦʛʜʘ ʠ ʪʦʣʴʢʦ 

ʪʦʛʜʘ, ʢʦʛʜʘ ʪʨʠ ʚʝʢʪʦʨʘ 

21,, MM21 ss  ʢʦʤʧʣʘʥʘʨʥʳ, ʪ.ʝ. 

ʠʭ ʩʤʝh ʘʥʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ 

ʨʘʚʥʦ ʥʫʣʶ. 

 

 

ʇʦʣʫʯʘʝʤ ʫʩʣʦʚʠʝ 

0

222

111

121212

=

---

pnm

pnm

zzyyxx

. (8.9) 

8. ʈʘʩʩʪʦʷʥʠʝ h  ʦʪ ʪʦʯʢʠ ( )0000 ;; zyxM  ʜʦ ʧʨʷʤʦʡ l, ʟʘʜʘʥ-

ʥʦʡ ʫʨʘʚʥʝʥʠʝʤ 
p

zz

n

yy

m

xx 111 -
=

-
=

-
 ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ  

s

s³
==

10

  

 MM

ʦʩʥʦʚʘʥʠʷʝʛʦʜʣʠʥʘ

ʨʘʤʤʘʧʘʨʘʣʣʝʣʦʛʧʣʦʱʘʜʴ
h  (8.10). 

1l  

2l  

1M  

2M  

1s  

2s  
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ɺ ʢʦʦʨʜʠʥʘʪʘʭ ʵʪʦ ʚʳʛʣʷʜʠʪ ʪʘʢ 

 

222

2

0101

2

0101

2

0101

pnm

nm

yyxx

pm

zzxx

pn

zzyy

h
++

--
+

--
+

--

=  

ɿʘʜʘʯʘ ʋʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ  

   
í
ì
ë

=--+

=-+-

;0745

,0132

zyx

zyx
 

ʧʨʠʚʝʩʪʠ ʢ ʢʘʥʦʥʠʯʝʩʢʦʤʫ ʚʠʜʫ. 

ʈʝʰʝʥʠʝ 

Ʒ1 ʩʧʦʩʦʙ. ʀʩʢʣʶʯʠʚ ʩʥʘʯʘʣʘ y, ʘ ʟʘʪʝʤ z, ʠʤʝʝʤ 

   
í
ì
ë

=-+

=-+

.0221117

,0111113

yx

zx
 

ɽʩʣʠ ʨʘʟʨʝʰʠʪʴ ʢʘʞʜʦʝ ʠʟ ʫʨʘʚʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ x, ʪʦ ʧʦʣʫ-

ʯʠʤ 

0M  

1M  

s 

h  
l  
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( ) ( )
13

111

17

211

-

-
=

-

-
=

zy
x , ʪ.ʝ. 

13

1

17

2

11

-
=

-
=

-

zyx
. 

2 ʩʧʦʩʦʙ. ʅʘʡʜʝʤ ʚʝʢʪʦʨ { }p;;nms , ʧʘʨʘʣʣʝʣʴʥʳʡ ʠʩʢʦʤʦʡ ʧʨʷ-

ʤʦʡ. ʊʘʢ ʢʘʢ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʥʦʨʤʘʣʴʥʳʤ 

ʚʝʢʪʦʨʘʤ { }3;1;2-1n  ʠ { }1;4;5 -2n  ʟʘʜʘʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʪʦ ʟʘ s 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʝʢʪʦʨʦʚ 
1n  ʠ 

2n : 

 kji

kji

nns 21 131711

145

312 ++-=

-

-=³=  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, { }13;17;11-s . 

ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ ( )0000 ;; zyxM , ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʨʦʭʦʜʠʪ ʠʩ-

ʢʦʤʘʷ ʧʨʷʤʘʷ, ʤʦʞʥʦ ʚʟʷʪʴ ʪʦʯʢʫ ʧʝʨʝʩʝʯʝʥʠʷ ʝʝ ʩ ʣʶʙʦʡ ʠʟ ʢʦ-

ʦʨʜʠʥʘʪʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʥʘʧʨʠʤʝʨ ʩ ʧʣʦʩʢʦʩʪʴʶ yOz. ʊʘʢ ʢʘʢ 

ʧʨʠ ʵʪʦʤ 00 =x , ʪʦ ʢʦʦʨʜʠʥʘʪʳ 0y  ʠ 0z  ʵʪʦʡ ʪʦʯʢʠ ʦʧʨʝʜʝ-

ʣʷʪʩʷ ʠʟ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʟʘʜʘʥʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʝʩʣʠ ʚ ʥʠʭ 

ʧʦʣʦʞʠʪʴ 0=x : 

   
í
ì
ë

=--

=-+-

.074

,013

zy

zy
 

ʈʝʰʘʷ ʵʪʫ ʩʠʩʪʝʤʫ, ʥʘʭʦʜʠʤ 20 =y , 10 =z . ʀʪʘʢ (ʧʦ ʬʦʨʤʫʣʝ 

(8.3)), ʠʩʢʦʤʘʷ ʧʨʷʤʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ 

13

1

17

2

11

-
=

-
=

-

zyx
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ɿʘʤʝʯʘʥʠʝ. ɺ ʢʘʯʝʩʪʚʝ ʪʦʯʢʠ 0M  ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʣʶʙʘʷ 

ʪʦʯʢʘ ʥʘ ʧʨʷʤʦʡ, ʯʪʦ ʥʝʤʥʦʛʦ ʠʟʤʝʥʠʪ ʚʠʜ ʧʦʣʫʯʘʝʤʳʭ ʢʘʥʦʥʠ-

ʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡƹ. 

ɿʘʜʘʯʘ. ɼʘʥʘ ʧʣʦʩʢʦʩʪʴ 062 =--+ zyx  ʠ ʚʥʝ ʝʝ ʪʦʯʢʘ 

( )1;1;1M . ʅʘʡʪʠ ʪʦʯʢʫ N, ʩʠʤʤʝʪʨʠʯʥʫʶ ʪʦʯʢʝ M  ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʈʝʰʝʥʠʝ 

Ʒ ɿʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʨʷʤʦʡ (ʩʤ. (8.3)), ʧʨʦʭʦ-

ʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ M : 
n

z

m

y

l

x 111 -
=

-
=

-
. ʂʦʦʨʜʠʥʘʪʳ 

};;{ pnm  ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ ʧʨʷʤʦʡ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʦʨʤʘʣʴʥʦʛʦ ʚʝʢʪʦʨʘ 

}2;1;1{ -n  ʜʘʥʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʊʦʛʜʘ ʫʨʘʚʥʝʥʠʷ ʵʪʦʡ ʧʨʷʤʦʡ ʟʘ-

ʧʠʰʫʪʩʷ ʚ ʚʠʜʝ 
2

1

1

1

1

1

-

-
=

-
=

- zyx
. 

ʅʘʡʜʝʤ ʧʨʦʝʢʮʠʶ ʪʦʯʢʠ M  ʥʘ ʜʘʥʥʫʶ ʧʣʦʩʢʦʩʪʴ, ʨʝʰʠʚ ʩʠʩ-

ʪʝʤʫ 

  

î
í

î
ì

ë

-

-
=

-
=

-

=--+

.
2

1

1

1

1

1

,062

zyx

zyx

 

ʇʝʨʝʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ ʧʨʷʤʦʡ ʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʤ ʚʠʜʝ (8.2): 

1+=tx , 1+=ty , 12 +-= tz . ʇʦʜʩʪʘʚʣʷʷ ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʜʣʷ 

x , y  ʠ z  ʚ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʥʘʡʜʝʤ 1=t , ʦʪʢʫʜʘ 2=x , 

2=y , 1-=z . 
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ʂʦʦʨʜʠʥʘʪʳ ʩʠʤʤʝʪʨʠʯʥʦʡ ʪʦʯʢʠ ʥʘʡʜʫʪʩʷ ʠʟ ʬʦʨʤʫʣ (1.7):

2

NM xx
x

+
= , 

2

NM yy
y

+
= , 

2

NM zz
z

+
= , ʪ.ʝ. 

2

1
2 Nx+
= , 

2

1
2 Ny+
= , 

2

1
1 Nz+
=- , ʦʪʢʫʜʘ 3=Nx , 3=Ny , 3-=Nz . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ( )3;3;3 -N .ƹ 

ɿʘʜʘʯʘ. ʅʘʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʧʨʷ-

ʤʫʶ 
3

1

2

3

1

2 +
=

-
=

- zyx
 ʠ ʪʦʯʢʫ ( )0;4;3M . 

ʈʝʰʝʥʠʝ 

Ʒ ʆʯʝʚʠʜʥʦ, ʯʪʦ ʪʦʯʢʘ ( )1;3;2 -N  ʧʨʠʥʘʜʣʝʞʠʪ ʜʘʥʥʦʡ ʧʨʷʤʦʡ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʩʢʦʤʦʡ ʧʣʦʩʢʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʥʦʨʤʘʣʴʥʦʛʦ 

ʚʝʢʪʦʨʘ n  ʠʩʢʦʤʦʡ ʧʣʦʩʢʦʩʪʠ ʤʦʞʥʦ ʚʟʷʪʴ ʚʝʢʪʦʨʥʦʝ ʧʨʦʠʟʚʝ-

ʜʝʥʠʝ ʥʘʧʨʘʚʣʷʶʱʝʛʦ ʚʝʢʪʦʨʘ }3;2;1{s  ʜʘʥʥʦʡ ʧʨʷʤʦʡ ʠ ʚʝʢʪʦʨʘ 

}1;1;1{NM : 

 kji

kji

sn -+-==³= 2

111

321MN . 

ʅʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ ʧʣʦʩʢʦʩʪʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ 

( )0;4;3M , ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʚʝʢʪʦʨʫ }1;2;1{ --n (ʩʤ. 7.5), ʢʦʪʦ-

ʨʦʝ ʠ ʙʫʜʝʪ ʠʩʢʦʤʳʤ: 

( ) ( )( ) 00423 =---Ö+-- zyx , ʪ.ʝ. 052 =++- zyx .ƹ 
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˔̘́̅́̉ ̠̅̌ ̠̝̒́̍̏̒̓̏̓̆̌̎̏̄̏ ̙̠̑̆̆̎̉ 

 

1. ʆʧʨʝʜʝʣʠʪʴ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ( )8;3A  ʠ 

( )14;5-B .  

2. ʇʦʢʘʟʘʪʴ, ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʚʝʨʰʠʥʘʤʠ ( )3;4A , ( )6;7B  ʠ 

( )11;2C  - ʧʨʷʤʦʫʛʦʣʴʥʳʡ. 

3. ʇʦʢʘʟʘʪʴ, ʯʪʦ ʪʨʝʫʛʦʣʴʥʠʢ ʩ ʚʝʨʰʠʥʘʤʠ ( )1;2-A , ( )2;4B  

ʠ ( )1;5C  - ʨʘʚʥʦʙʝʜʨʝʥʥʳʡ. 

4. ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ: ( )1;1--A , ( )6;0-B  ʠ 

( )2;10--C . ʅʘʡʪʠ ʜʣʠʥʫ ʤʝʜʠʘʥʳ, ʧʨʦʚʝʜʝʥʥʦʡ ʠʟ ʚʝʨ-

ʰʠʥʳ A .  

5. ʀʟʚʝʩʪʥʳ ʪʦʯʢʠ ( )5;2-A , ( )17;4B  - ʢʦʥʮʳ ʦʪʨʝʟʢʘ AB. 

ʅʘ ʵʪʦʤ ʦʪʨʝʟʢʝ ʥʘʭʦʜʠʪʩʷ ʪʦʯʢʘ C, ʨʘʩʩʪʦʷʥʠʝ ʢʦʪʦʨʦʡ 

ʦʪ A  ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ ʨʘʩʩʪʦʷʥʠʷ ʦʪ B. ʆʧʨʝʜʝʣʠʪʴ 

ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ C .  

6. ɼʘʥʳ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʚʝʨʰʠʥʳ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ: 

( )4;11A , ( )1;1--B , ( )7;5C . ʆʧʨʝʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʯʝʪ-

ʚʝʨʪʦʡ ʚʝʨʰʠʥʳ.  

7. ɼʘʥʳ ʚʝʨʰʠʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ: ( )2;7A , ( )9;1B , ( )11;8--C . 

ʅʘʡʪʠ ʨʘʩʩʪʦʷʥʠʷ ʦʪ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʤʝʜʠʘʥ ʜʦ ʚʝʨ-

ʰʠʥ ʪʨʝʫʛʦʣʴʥʠʢʘ.  

8. ʊʦʯʢʠ ( )0;0L , ( )0;3M  ʠ ( )4;0N  ʷʚʣʷʶʪʩʷ ʩʝʨʝʜʠʥʘʤʠ 

ʩʪʦʨʦʥ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC. ɺʳʯʠʩʣʠʪʴ ʧʣʦʱʘʜʴ ʪʨʝ-

ʫʛʦʣʴʥʠʢʘ ABC.  

9. ɼʘʥʳ ʪʦʯʢʠ ( )2;4;21 -M  ʠ ( )2;4;22 -M . ʅʘ ʧʨʷʤʦʡ 21MM  

ʥʘʡʪʠ ʪʦʯʢʫ M , ʜʝʣʷʱʫʶ ʦʪʨʝʟʦʢ 21MM  ʚ ʦʪʥʦʰʝʥʠʠ 

3=l .  

10. ɼʘʥ ʪʨʝʫʛʦʣʴʥʠʢABC ʩ ʚʝʨʰʠʥʘʤʠ ( )3;2;1A , ( )3;10;7B , 

( )1;3;1-C . ʇʦʢʘʟʘʪʴ, ʯʪʦ ʫʛʦʣ A  - ʪʫʧʦʡ. 
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11. ɺ ʢʘʢʦʤ ʦʪʥʦʰʝʥʠʠ ʪʦʯʢʘ M , ʨʘʚʥʦʫʜʘʣʝʥʥʘʷ ʦʪ ʪʦʯʝʢ 

( )4;1;3A  ʠ ( )3;5;4-B  ʨʘʟʜʝʣʠʪ ʦʪʨʝʟʦʢ ʦʩʠ Oy  ʦʪ ʥʘʯʘʣʘ 

ʢʦʦʨʜʠʥʘʪ ʜʦ ʪʦʯʢʠ ( )0;6;0C ? 

12. ʅʘ ʦʩʠ Oz ʥʘʡʪʠ ʪʦʯʢʫ, ʨʘʚʥʦʫʜʘʣʝʥʥʫʶ ʦʪ ʪʦʯʝʢ 

( )1;4;21M  ʠ ( )5;2;32 -M .  

13. ʅʘ ʧʣʦʩʢʦʩʪʠ xOy ʥʘʡʪʠ ʪʦʯʢʫ, ʨʘʚʥʦʫʜʘʣʝʥʥʫʶ ʦʪ ʪʦ-

ʯʝʢ ( )5;1;1-A , ( )4;4;3B  ʠ ( )1;6;4C . 

14. ɼʘʥʳ ʥʝʢʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ a , b  ʠ c. ʇʦʩʪʨʦʠʪʴ 

ʚʝʢʪʦʨʳ cba ++32 , cba 2+- . 

15. ʇʫʩʪʴ a  ʠ b  ʥʝʢʦʣʣʠʥʝʘʨʥʳʝ ʚʝʢʪʦʨʳ. ɺʳʷʩʥʠʪʴ, ʢʦʣ-

ʣʠʥʝʘʨʥʳ ʣʠ ʩʣʝʜʫʶʱʠʝ ʧʘʨʳ ʚʝʢʪʦʨʦʚ:  

ʘ). bap1 32-= , bap 632 -= ; 

ʙ). ap1 7= , ap 532= ; 

ʚ). bap1 +=2 , bap 22 += ; 

ʛ). bap1 += , bap -=2 . 

16. ʇʫʩʪʴ AD , BE ʠ CF  - ʤʝʜʠʘʥʳ ʪʨʝʫʛʦʣʴʥʠʢʘ ABC. 

ɼʦʢʘʟʘʪʴ, ʯʪʦ 0=++ CFBEAD . 

17. ɼʘʥʦ: ba 2+=AB , ba--= 4BC , ba 35 --=CD . ɼʦʢʘ-

ʟʘʪʴ, ʯʪʦ ABCD - ʪʨʘʧʝʮʠʷ. 

18. ɺ ʦʩʥʦʚʘʥʠʠ ʧʠʨʘʤʠʜʳ SABCD ʣʝʞʠʪ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤ 

ABCD. ɼʦʢʘʟʘʪʴ, ʯʪʦ SDSBSCSA +=+ . 

19. ɺ ʪʨʝʫʛʦʣʴʥʠʢʝ ABC a=AB , b=AC . O  - ʪʦʯʢʘ ʧʝʨʝ-

ʩʝʯʝʥʠʷ ʤʝʜʠʘʥ. ɺʳʨʘʟʠʪʴ ʚʝʢʪʦʨ AO  ʯʝʨʝʟ ʚʝʢʪʦʨʳ aʠ 

b .  

20. ʊʦʯʢʠ M  ʠ K  - ʩʝʨʝʜʠʥʳ ʩʪʦʨʦʥ BC  ʠ CD  ʧʘʨʘʣʣʝʣʦ-

ʛʨʘʤʤʘ ABCD. a=AM , b=AK . ɺʳʨʘʟʠʪʴ ʚʝʢʪʦʨ AC 

ʯʝʨʝʟ ʚʝʢʪʦʨʳ aʠ b .  

21. ɺ ʪʨʘʧʝʮʠʠ ABCD ʦʩʥʦʚʘʥʠʝ AD  ʚ ʜʚʘ ʨʘʟʘ ʙʦʣʴʰʝ 

ʦʩʥʦʚʘʥʠʷ BC , a=AB , b=BC . ɺʳʨʘʟʠʪʴ ʚʝʢʪʦʨʳ CD  

ʠ DB  ʯʝʨʝʟ ʚʝʢʪʦʨʳ aʠ b . 
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22. ɺ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʝ ABCD a=AB , b=AD . ɺʳʨʘʟʠʪʴ 

AK  ʠ MK  ʯʝʨʝʟ ʚʝʢʪʦʨʳ aʠ b, ʝʩʣʠ ʪʦʯʢʘ K  ʜʝʣʠʪ 

ʦʪʨʝʟʦʢ CD  ʚ ʦʪʥʦʰʝʥʠʠ 1:2, ʘ ʪʦʯʢʘ M  - ʩʝʨʝʜʠʥʘ ɺʉ.  

23. ɼʘʥʳ ʚʝʢʪʦʨʳ }6;2;3{ -a  ʠ }0;2;2{-b . ʆʧʨʝʜʝʣʠʪʴ ʢʦʦʨ-

ʜʠʥʘʪʳ ʠ ʜʣʠʥʳ ʩʣʝʜʫʶʱʠʭ ʚʝʢʪʦʨʦʚ: ʘ). ba+ , ʙ). ba-

, ʚ). ba
2

1
2 - .  

24. ɼʘʥʳ ʪʦʯʢʠ ( )5;2;4A , ( )2;7;0B , ( )0,5,1C . ʅʘʡʪʠ ʢʦʦʨʜʠʥʘ-

ʪʳ ʚʝʢʪʦʨʦʚ AB, AC, ACAB 32/1 - .  

25. ʇʨʦʚʝʨʠʪʴ ʢʦʣʣʠʥʝʘʨʥʦʩʪʴ ʚʝʢʪʦʨʦʚ: 

ʘ). }2;2;3{a , }4;4;6{b ; 

ʙ). }4;0;3{a , }8;0;6{b ; 

ʚ). }0;0;1{a , }2;1;0{b . 

26. ʇʨʠ ʢʘʢʠʭ a ʠ b ʚʝʢʪʦʨʳ kjia b++-= 32  ʠ 

kjib 26 +-=a  ʙʫʜʫʪ ʢʦʣʣʠʥʝʘʨʥʳ?  

27. ʆʧʨʝʜʝʣʠʪʴ ʜʣʠʥʳ ʜʠʘʛʦʥʘʣʝʡ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦ-

ʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ jia +=  ʠ kjib +-= 32 .  

28. ɼʘʥ ʚʝʢʪʦʨ }4;5{ -AB . ɿʥʘʷ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ( )3;2-A , 

ʥʘʡʪʠ ʢʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ B .  

29. ʅʘʡʪʠ ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ a, ʧʘʨʘʣʣʝʣʴʥʳʡ ʚʝʢʪʦʨʫ 

}3;4{-b .  

30. ʇʨʦʚʝʨʠʪʴ, ʯʪʦ ʪʦʯʢʠ ( )1;3-A , ( )2;1B , ( )1;1-C  ʠ ( )5;3-D  

ʷʚʣʷʶʪʩʷ ʚʝʨʰʠʥʘʤʠ ʪʨʘʧʝʮʠʠ. 

31. ʇʦʢʘʟʘʪʴ, ʯʪʦ ʪʦʯʢʠ ()1;1A , ( )7;1-B  ʠ ( )4;0C  ʣʝʞʘʪ ʥʘ 

ʦʜʥʦʡ ʧʨʷʤʦʡ. 

32. ʅʘʡʪʠ ʨʘʟʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ }1;10{ -z  ʧʦ ʚʝʢʪʦʨʘʤ }5;2{-x  

ʠ }2;4{y .  

33. ʊʦʯʢʘ B  ʜʝʣʠʪ ʜʫʛʫ ʦʢʨʫʞʥʦʩʪʠ 090=AC  ʚ ʦʪʥʦʰʝʥʠʠ 

1:2: =BCAB , O  - ʮʝʥʪʨ ʦʢʨʫʞʥʦʩʪʠ. ʇʨʝʜʩʪʘʚʠʪʴ ʚʝʢ-

ʪʦʨ a=OA  ʢʘʢ ʣʠʥʝʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʚʝʢʪʦʨʦʚ c=OC  

ʠ b=OB . 
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34. ɺ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ  ʪʦʯʢʘ  ʩʝʨʝʜʠʥʘ ʩʪʦʨʦʥʳ 

, ʘ ʪʦʯʢʘ  - ʩʝʨʝʜʠʥʘ ʩʪʦʨʦʥʳ . ʇʨʝʜ-

ʩʪʘʚʠʪʴ ʚʝʢʪʦʨ  ʢʘʢ ʣʠʥʝʡʥʫʶ ʢʦʤʙʠʥʘʮʠʶ ʚʝʢʪʦʨʦʚ 

 ʠ .  

35. ɺʝʢʪʦʨ  ʩʦʩʪʘʚʣʷʝʪ ʩ ʦʩʷʤʠ ʢʦʦʨʜʠʥʘʪ ʨʘʚʥʳʝ 

ʦʩʪʨʳʝ ʫʛʣʳ. ʆʧʨʝʜʝʣʠʪʴ ʵʪʠ ʫʛʣʳ ʠ ʧʦʩʪʨʦʠʪʴ ʚʝʢʪʦʨ 

, ʝʩʣʠ ʝʛʦ ʜʣʠʥʘ ʨʘʚʥʘ .  

36. ɼʘʥʳ ʪʨʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʚʝʨʰʠʥʳ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ 

,  ʠ . ʅʘʡʪʠ ʝʛʦ ʯʝʪʚʝʨʪʫʶ ʚʝʨ-

ʰʠʥʫ.  

37. ɺʝʢʪʦʨʳ  ʠ  ʦʙʨʘʟʫʶʪ ʫʛʦʣ , , . 

ɺʳʯʠʩʣʠʪʴ .  

38. ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ  ʠ , 

ʝʩʣʠ , , ʫʛʦʣ  ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ  ʠ  

ʨʘʚʝʥ .  

39. ʅʘʡʪʠ , ʝʩʣʠ , , ʝʩʣʠ , 

, ʫʛʦʣ  ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ  ʠ  ʨʘʚʝʥ .  

40. ɼʘʥʳ ʚʝʢʪʦʨʳ , . ʅʘʡʪʠ 

 ʠ .  

41. ʆʧʨʝʜʝʣʠʪʴ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ  ʠ 

. 

42. ʄʦʛʫʪ ʣʠ ʚʝʢʪʦʨʳ  ʠ  ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʳʤʠ ʧʨʠ ʢʘʢʦʤ-ʣʠʙʦ ʟʥʘʯʝʥʠʠ .  

43. ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʜʠʘʛʦʥʘʣʷʤʠ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʘ, ʧʦ-

ʩʪʨʦʝʥʥʦʛʦ ʥʘ ʚʝʢʪʦʨʘʭ  ʠ . 

44. ʀʟ ʚʝʨʰʠʥʳ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ ʩʦ ʩʪʦʨʦʥʘʤʠ 6 ʠ 8 ʧʨʦʚʝ-

ʜʝʥʳ ʧʨʷʤʳʝ, ʜʝʣʷʱʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ ʧʦ-

ʧʦʣʘʤ. ʅʘʡʪʠ ʫʛʦʣ ʤʝʞʜʫ ʵʪʠʤʠ ʧʨʷʤʳʤʠ.  

45. ʇʨʠ ʢʘʢʦʤ ʟʥʘʯʝʥʠʠ  ʚʝʢʪʦʨʳ  ʠ 

 ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ?  


