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ʋʯʝʙʥʦʪʦ ʧʦʩʦʙʠʝ Ăʊʝʭʥʠʯʝʩʢʘ ʤʝʭʘʥʠʢʘ - ʂʫʨʩ ʣʝʢʮʠʠò ʝ ʧʨʝʜʥʘʟʥʘ-

ʯʝʥʦ ʟʘ ʩʪʫʜʝʥʪʠʪʝ ʦʪ ʂʦʣʝʞ-ʉʣʠʚʝʥ, ʥʦ ʤʦʞʝ ʜʘ ʩʝ ʠʟʧʦʣʟʚʘ  ʠ ʦʪ ʩʪʫʜʝʥ-

ʪʠ ʚ ʜʨʫʛʠ ʚʠʩʰʠ ʪʝʭʥʠʯʝʩʢʠ ʫʯʠʣʠʱʘ. 

 ʋʯʝʙʥʠʷʪ ʤʘʪʝʨʠʘʣ ʝ ʨʘʟʧʨʝʜʝʣʝʥ ʚ ʯʝʪʠʨʠ ʛʣʘʚʠ ʧʦ ʨʝʜʘ ʥʘ ʪʷʭʥʦʪʦ 

ʠʟʫʯʘʚʘʥʝ ï ʩʪʘʪʠʢʘ, ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ, ʢʠʥʝʤʘʪʠʢʘ ʠ ʜʠʥʘ-

ʤʠʢʘ. ɺ ʩʙʠʪʘ ʠ ʜʦʩʪʲʧʥʘ ʬʦʨʤʘ ʩʝ ʜʘʚʘʪ ʦʩʥʦʚʥʠʪʝ ʧʨʠʥʮʠʧʠ ʠ ʘʢʩʠʦʤʠ, 

ʚʲʨʭʫ ʢʦʠʪʦ ʩʝ ʠʟʛʨʘʞʜʘ ʤʝʭʘʥʠʢʘʪʘ ʥʘ ʘʙʩʦʣʶʪʥʦ ʪʚʲʨʜʦʪʦ ʠ ʜʝʬʦʨʤʠ-

ʨʫʝʤʦʪʦ ʪʷʣʦ, ʨʘʟʛʣʝʞʜʘʪ ʩʝ ʢʠʥʝʤʘʪʠʢʘʪʘ ʥʘ ʪʦʯʢʘ ʠ ʪʚʲʨʜʦ ʪʷʣʦ ʠ ʜʠʥʘ-

ʤʠʢʘʪʘ ʥʘ ʤʘʪʝʨʠʘʣʥʘ ʪʦʯʢʘ.  

 ʆʙʝʤʲʪ ʝ ʦʧʨʝʜʝʣʝʥ ʩʧʦʨʝʜ ʭʦʨʘʨʠʫʤʘ ʥʘ ʜʠʩʮʠʧʣʠʥʘʪʘ ʦʪ 30 ʯʘʩʘ 

ʣʝʢʮʠʠ, ʧʦʜʨʝʜʝʥ ʤʝʪʦʜʠʯʥʦ ʩʧʦʨʝʜ ʨʘʟʙʠʨʘʥʝʪʦ ʥʘ ʘʚʪʦʨʘ ʠ ʠʟʣʦʞʝʥʠʝʪʦ 

ʝ ʩʲʦʙʨʘʟʝʥʦ ʩ ʧʘʨʘʣʝʣʥʦʪʦ ʠʟʫʯʘʚʘʥʝ ʥʘ ʥʝʦʙʭʦʜʠʤʠʷ ʤʘʪʝʨʠʘʣ ʧʦ 

ʧʨʠʣʦʞʥʘ ʤʘʪʝʤʘʪʠʢʘ. 
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ʇʒʈɺɸ ɻʃɸɺɸ 

 

ʉ ʊ ɸ ʊ ʀ ʂ ɸ 

 

1. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʥʘ ʩʪʘʪʠʢʘʪʘ. 

ʉʪʘʪʠʢʘ ï ʠʟʫʯʘʚʘ ʠ ʦʧʠʩʚʘ ʨʘʚʥʦʚʝʩʠʝʪʦ ʥʘ ʪʝʣʘʪʘ. ɺ ʩʪʘʪʠʢʘʪʘ 

ʨʘʚʥʦʚʝʩʠʝ ʝ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʧʦʢʦʡ ʥʘ ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʪʷʣʦ ʩʧʨʷʤʦ 

ʜʨʫʛʠ ʪʝʣʘ ʦʪ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ, ʧʨʠʝʪʠ ʫʩʣʦʚʥʦ ʟʘ ʥʝʧʦʜʚʠʞʥʠ. 

1.1. ʆʩʥʦʚʥʠ ʚʠʜʦʚʝ ʪʝʣʘ. 

ʄʘʪʝʨʠʘʣʥʘ ʪʦʯʢʘ - ʪʷʣʦ, ʯʠʠʪʦ ʨʘʟʤʝʨʠ ʟʘ ʨʘʟʛʣʝʞʜʘʥʠʷ ʩʣʫʯʘʡ 

ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʥʝʙʨʝʛʥʘʪ ʚ ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʟʩʪʦʷʥʠʷʪʘ ʜʦ ʜʨʫʛʠ ʪʝʣʘ. 

ʀʜʝʘʣʥʦ ʪʚʲʨʜʦ ʪʷʣʦ ï ʪʷʣʦ, ʟʘ ʢʦʝʪʦ ʨʘʟʩʪʦʷʥʠʷʪʘ ʤʝʞʜʫ ʪʦʯʢʠʪʝ 

ʤʫ ʦʩʪʘʚʘʪ ʥʝʧʨʦʤʝʥʝʥʠ.   

- ʤʘʩʠʚʥʠ ʪʝʣʘ - ʪʝʣʘ, ʥʘ ʢʦʠʪʦ ʭʘʨʘʢʪʝʨʥʠʪʝ ʨʘʟʤʝʨʠ ʩʘ ʦʪ 

ʝʜʥʘʢʲʚ ʧʦʨʷʜʲʢ: ʬʠʛ.1.1.ʘ. 

- ʧʣʦʯʠ ʠ ʯʝʨʫʧʢʠ - ʪʝʣʘ, ʦʛʨʘʥʠʯʝʥʠ ʦʪ ʜʚʝ ʫʩʧʦʨʝʜʥʠ ʧʦʚʲʨʭʥʠ-

ʥʠ ʥʘ ʧʦʩʪʦʷʥʥʦ ʨʘʟʩʪʦʷʥʠʝ ʝʜʥʘ ʦʪ ʜʨʫʛʘ. ɼʝʙʝʣʠʥʘʪʘ ʝ ʟʥʘʯʠʪʝʣʥʦ 

ʧʦ-ʤʘʣʢʘ ʦʪ ʜʨʫʛʠʪʝ ʨʘʟʤʝʨʠ. ʇʨʠ ʧʣʦʯʠʪʝ ʦʛʨʘʥʠʯʠʪʝʣʥʠʪʝ ʧʦʚʲʨ-

ʭʥʠʥʠ ʩʘ ʨʘʚʥʠʥʠ, ʧʨʠ ʯʝʨʫʧʢʠʪʝ ʩʘ ʩ ʧʨʦʠʟʚʦʣʥʘ ʬʦʨʤʘ: ʬʠʛ.1.1.ʙ.  

       

       ʘ.            ʙ.          ʚ. 
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- ʧʨʲʪʦʚʝ, ʛʨʝʜʠ, ʚʘʣʦʚʝ -  ʪʝʣʘ, ʥʘ ʢʦʠʪʦ ʝʜʠʥʠʷʪ ʭʘʨʘʢʪʝʨʝʥ ʨʘʟ-

ʤʝʨ ʝ ʟʥʘʯʠʪʝʣʥʦ ʧʦ-ʛʦʣʷʤ ʦʪ ʜʨʫʛʠʪʝ ʜʚʘ, ʢʦʠʪʦ ʩʘ ʦʙʠʢʥʦʚʝʥʦ ʩ 

ʝʜʥʘʢʲʚ ʧʦʨʷʜʲʢ. ɸʢʦ ʩʠʣʠʪʝ ʩʘ ʧʨʠʣʦʞʝʥʠ ʧʦ ʦʩʪʘ ʥʘ ʪʷʣʦʪʦ, ʪʦ ʩʝ 

ʥʘʨʠʯʘ ʧʨʲʪ ʠʣʠ ʥʠʰʢʘ. ɸʢʦ ʩʠʣʠʪʝ ʩʘ ʧʦʜ ʲʛʲʣ ʩʧʨʷʤʦ ʦʩʪʘ ʥʘ 

ʪʷʣʦʪʦ, ʪʦ ʩʝ ʥʘʨʠʯʘ ʛʨʝʜʘ. ɸʢʦ ʩʠʣʠʪʝ ʩʲʟʜʘʚʘʪ ʟʘʚʲʨʪʘʥʝ ʥʘ ʪʷʣʦʪʦ 

ʦʢʦʣʦ ʥʘʜʣʲʞʥʘʪʘ ʤʫ ʦʩ, ʪʦ ʩʝ ʥʘʨʠʯʘ ʚʘʣ: ʬʠʛ.1.1.ʚ. 

ʄʝʭʘʥʠʯʥʘ ʩʠʩʪʝʤʘ ï ʩʲʚʢʫʧʥʦʩʪ ʦʪ ʤʘʪʝʨʠʘʣʥʠ ʪʦʯʢʠ ʠ ʪʚʲʨʜʠ 

ʪʝʣʘ, ʢʦʠʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʘʪ ʧʦʤʝʞʜʫ ʩʠ. 

1.2. ʉʠʣʘ. 

ʉʠʣʘ - ʚʝʢʪʦʨʥʘ ʚʝʣʠʯʠʥʘ, ʢʦʷʪʦ ʝ ʤʷʨʢʘ ʟʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʪʦ 

ʤʝʞʜʫ ʪʝʣʘʪʘ. ɺ ʩʪʘʪʠʢʘʪʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʣʠʪʝ ʚʲʨʭʫ ʥʝʧʦʜʚʠʞʥʠʪʝ 

ʪʝʣʘ ʚʦʜʠ ʜʦ ʧʨʦʤʷʥʘ ʥʘ ʬʦʨʤʘʪʘ ʠ ʨʘʟʤʝʨʠʪʝ ʠʤ. ʇʨʠ ʪʝʣʘʪʘ, ʢʦʠʪʦ 

ʤʦʛʘʪ ʜʘ ʩʝ ʜʚʠʞʘʪ, ʩʠʣʠʪʝ ʧʨʦʤʝʥʷʪ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ ʜʚʠʞʝʥʠʝʪʦ ʠʤ.  

ɽʜʠʥʠʮʘʪʘ ʟʘ ʩʠʣʘ ʚ ʩʠʩʪʝʤʘʪʘ SI ʝ ʥʘʨʝʯʝʥʘ ʅʶʪʦʥ [N]. ʊʷ ʩʝ 

ʜʝʬʠʥʠʨʘ ʚ ʜʠʥʘʤʠʢʘʪʘ ʢʘʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ ʥʘ ʝʜʠʥʠʮʘʪʘ ʟʘ ʤʘʩʘ ʠ 

ʝʜʠʥʠʮʘʪʘ ʟʘ ʫʩʢʦʨʝʥʠʝ: ʢʠʣʦʛʨʘʤ ʧʦ ʤʝʪʲʨ ʟʘ ʩʝʢʫʥʜʘ ʥʘ ʢʚʘʜʨʘʪ:  

1 N = 1 
2s

m
kg. .  

ɺʝʢʪʦʨʥʠʪʝ ʚʝʣʠʯʠʥʠ ʩʝ ʭʘʨʘʢʪʝʨʠʟʠʨʘʪ ʩ 4 ʝʣʝʤʝʥʪʘ: ʧʨʠʣʦʞʥʘ 

ʪʦʯʢʘ, ʜʠʨʝʢʪʨʠʩʘ, ʧʦʩʦʢʘ ʠ ʛʦʣʝʤʠʥʘ: 

- ʇʨʠʣʦʞʥʘ ʪʦʯʢʘ: ʤʷʩʪʦʪʦ A, ʚ ʢʦʝʪʦ ʜʝʡʩʪʚʘ ʚʝʢʪʦʨʲʪ. ɺ ʧʨʘʚʦ-

ʲʛʲʣʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ ʧʨʠʣʦʞʥʘʪʘ ʪʦʯʢʘ ʩʝ ʟʘʜʘʚʘ ʩ ʥʝʡʥʠʪʝ 

ʢʦʦʨʜʠʥʘʪʠ x ʠ y : A (x , y) - ʬʠʛ.1.2. 

- ɼʠʨʝʢʪʨʠʩʘ: ʧʨʘʚʘʪʘ ʣʠʥʠʷ l, ʚʲʨʭʫ ʢʦʷʪʦ ʣʝʞʠ ʚʝʢʪʦʨʲʪ. ʊʷ 

ʤʠʥʘʚʘ ʧʨʝʟ ʧʨʠʣʦʞʥʘʪʘ ʪʦʯʢʘ A ʠ ʚ ʧʨʘʚʦʲʛʲʣʥʘ ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝ-

ʤʘ ʥʘʧʨʘʚʣʝʥʠʝʪʦ ʩʝ ʟʘʜʘʚʘ ʩ ʲʛʲʣʘ Ŭ, ʢʦʡʪʦ ʩʢʣʶʯʚʘ ʩ ʥʷʢʦʷ ʦʪ ʦʩʠʪʝ 

ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ. 
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- ʇʦʩʦʢʘ ʥʘ ʚʝʢʪʦʨʘ: ʧʦʢʘʟʚʘ ʜʘʣʠ ʪʦʡ 

ʩʲʚʧʘʜʘ (+), ʠʣʠ ʝ ʦʙʨʘʪʥʦ (-) ʥʘ ʧʨʝʜʚʘ-

ʨʠʪʝʣʥʦ ʠʟʙʨʘʥʘ ʧʦʣʦʞʠʪʝʣʥʘ ʧʦʩʦʢʘ 

ʚʲʨʭʫ ʜʠʨʝʢʪʨʠʩʘʪʘ. 

- ɻʦʣʝʤʠʥʘ ʥʘ ʚʝʢʪʦʨʘ F: ʦʧʨʝʜʝʣʷ ʩʝ 

ʯʨʝʟ ʩʨʘʚʥʷʚʘʥʝʪʦ ʤʫ ʩ ʧʨʝʜʚʘʨʠʪʝʣʥʦ 

ʠʟʙʨʘʥʘ ʝʜʠʥʠʮʘ ʤʷʨʢʘ. ʇʨʝʜʩʪʘʚʷ ʩʝ ʩ 

ʧʦʣʦʞʠʪʝʣʥʦ ʯʠʩʣʦ. 

ɸʥʘʣʠʪʠʯʥʦ ʚʝʢʪʦʨʠʪʝ ʩʝ ʟʘʜʘʚʘʪ ʩ ʪʝʭʥʠʪʝ ʧʨʦʝʢʮʠʠ ʚʲʨʭʫ ʦʩʠʪʝ 

ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ. ʇʨʦʝʢʮʠʠʪʝ Fx ʠ Fy ʩʝ ʧʦʣʫʯʘʚʘʪ, ʢʘʪʦ ʦʪ 

ʥʘʯʘʣʦʪʦ ʠ ʢʨʘʷ ʥʘ ʚʝʢʪʦʨʘ ʩʝ ʧʨʝʢʘʨʚʘʪ ʧʝʨʧʝʥʜʠʢʫʣʷʨʠ ʢʲʤ ʦʩʠʪʝ 

ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ ʠ ʩʘ ʩʲʦʪʚʝʪʥʦ: 

Fx = F.cosŬ    ʠ     Fy = F.sinŬ. 

ʇʨʝʜʩʪʘʚʝʥ ʩ ʧʨʦʝʢʮʠʠʪʝ, ʚʝʢʪʦʨʲʪ ʩʝ ʟʘʧʠʩʚʘ:  

)..( yx FjFiF
­­­

+= ,   ʠʣʠ    ( )yx FFF ,=
­

. 

ʢʲʜʝʪʦ 
­

i  ʠ 
­
j  ʩʘ ʝʜʠʥʠʯʥʠʪʝ ʚʝʢʪʦʨʠ ʥʘ ʦʩʠʪʝ ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ 

ʩʠʩʪʝʤʘ. 

ʂʦʛʘʪʦ ʚʝʢʪʦʨʲʪ ʝ ʟʘʜʘʜʝʥ ʩ ʥʝʛʦʚʠʪʝ ʧʨʦʝʢʮʠʠ, ʦʪ ʪʷʭ ʤʦʛʘʪ ʜʘ ʩʝ 

ʧʦʣʫʯʘʪ ʛʦʣʝʤʠʥʘʪʘ F ʠ ʲʛʲʣʲʪ Ŭ ʥʘ ʜʠʨʝʢʪʨʠʩʘʪʘ: 

22
yx FFF +=  ,  

F

Fy
=asin  ,   

F

Fx=acos  . 

1.3. ʄʦʤʝʥʪ ʥʘ ʩʠʣʘ.  

ʄʦʤʝʥʪ ʥʘ ʩʠʣʘ ï ʚʝʢʪʦʨʥʘ ʚʝʣʠʯʠʥʘ, ʢʦʷʪʦ ʭʘʨʘʢʪʝʨʠʟʠʨʘ 

ʚʲʨʪʝʣʠʚʠʷ ʝʬʝʢʪ ʧʨʠ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʘʜʝʥʘ ʩʠʣʘ ʚʲʨʭʫ ʪʷʣʦ. ɺ ʩʪʘʪʠ-

ʢʘʪʘ ʧʦ ʤʦʤʝʥʪʘ ʥʘ ʩʠʣʘ ʩʝ ʦʧʨʝʜʝʣʷ ʚʲʟʤʦʞʥʦʩʪʪʘ ʟʘ ʩʲʟʜʘʚʘʥʝ ʥʘ 

ʚʲʨʪʝʣʠʚʦ ʜʚʠʞʝʥʠʝ.  

 

ʌʠʛ.1.2. 
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ɽʜʠʥʠʮʘʪʘ ʟʘ ʤʦʤʝʥʪ ʥʘ ʩʠʣʘ ʝ ʅʶʪʦʥ ʧʦ ʤʝʪʲʨ [N.m].  

ɿʘ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʜʘʣʠ ʪʷʣʦʪʦ T ʱʝ ʩʝ ʟʘʚʲʨʪʠ ʦʢʦʣʦ ʪʦʯʢʘ ʆ, 

ʢʦʛʘʪʦ ʚʲʨʭʫ ʥʝʛʦ ʜʝʡʩʪʚʘ ʩʠʣʘʪʘ 
­

F, ʧʨʠʣʦʞʝʥʘ ʚ ʪʦʯʢʘ ɸ ʩ ʨʘʜʠʫʩ-

ʚʝʢʪʦʨ 
­

r , ʩʝ ʥʘʤʠʨʘ ʤʦʤʝʥʪʲʪ 
­

OM , ʢʦʡʪʦ ʝ ʚʝʢʪʦʨʥʦʪʦ ʧʨʦʠʟʚʝʜʝʥʠʝ: 
­­­
³= FrMO . 

ʈʘʜʠʫʩ-ʚʝʢʪʦʨʲʪ ʝ ʚʝʢʪʦʨ ʩ ʧʨʦʝʢ-

ʮʠʠ ( )zyxr  , ,=
­

, ʩʠʣʘʪʘ ʝ ʚʝʢʪʦʨ ʩ ʧʨʦ-

ʝʢʮʠʠ ( )zyx FFFF ,,=
­

 - ʬʠʛ.1.3. ʉʲʩʪʘʚʷ 

ʩʝ ʤʘʪʨʠʮʘʪʘ ʥʘ ʚʝʢʪʦʨʥʦʪʦ ʧʨʦʠʟʚʝʜʝ-

ʥʠʝ ʩ ʧʲʨʚʠ ʨʝʜ ʝʜʠʥʠʯʥʠʪʝ ʚʝʢʪʦʨʠ i,  

j ʠ k ʥʘ ʦʩʠʪʝ ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ 

ʩʠʩʪʝʤʘ ʠ ʩʝ ʥʘʤʠʨʘ ʥʝʡʥʘʪʘ ʜʝʪʝʨʤʠʥʘʥʪʘ: 

( ) ( ) ( )xyzxyz

zyx

O FyFxkFxFzjFzFyi

FFF

yx

kji

M .........

  

z      

       

-+-+-=
ö
ö
ö

÷

õ

æ
æ
æ

ç

å

=
­­­­

 

 ɺʝʢʪʦʨʲʪ 
­

OM ʝ ʩ ʝʣʝʤʝʥʪʠ:  

- ʇʨʠʣʦʞʥʘ ʪʦʯʢʘ ï ʪ.ʆ;  

- ɻʦʣʝʤʠʥʘ - 222
OzOyOxO MMMM ++= , ʢʘʪʦ ʧʨʦʝʢʮʠʠʪʝ MOx, 

MOy ʠ MOz ʩʘ ʩʲʦʪʚʝʪʥʦ: 

yzOx FzFyM .. -= ,  FzxFzM xOy .. -= ,  xyOz FyFxM .. -=  . 

ʆʩʚʝʥ ʯʨʝʟ ʧʨʦʝʢʮʠʠʪʝ, ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʤʦʤʝʥʪʘ ʥʘ ʩʠʣʘʪʘ ʩʝ ʦʧʨʝ-

ʜʝʣʷ ʧʦ ʬʦʨʤʫʣʘʪʘ: 

jsin..FrMO= , 

ʢʲʜʝʪʦ ű ʝ ʲʛʲʣʘ ʤʝʞʜʫ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʘ 
­

r  ʠ ʩʠʣʘʪʘ 
­

F . 

- ɼʠʨʝʢʪʨʠʩʘ ï ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ ʨʘʚʥʠʥʘʪʘ, ʦʧʨʝʜʝʣʝʥʘ ʦʪ  ʨʘ- 
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ʜʠʫʩ-ʚʝʢʪʦʨʘ 
­

r  ʠ ʩʠʣʘʪʘ 
­

F. ʒʛʣʠʪʝ Ŭ, ɓ, ʠ ɔ, ʢʦʠʪʦ ʜʠʨʝʢʪʨʠʩʘʪʘ 

ʩʢʣʶʯʚʘ ʩʲʦʪʚʝʪʥʦ ʩ ʦʩʠʪʝ x, y ʠ z, ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʦ ʬʦʨʤʫʣʠʪʝ: 

O

Ox

M

M
=acos  ,   

O

Oy

M

M
=bcos  ,   

O

Oz

M

M
=gcos  . 

 - ʇʦʩʦʢʘ - ʧʦʛʣʝʜʥʘʪʦ ʩʨʝʱʫ ʤʦʤʝʥʪʘ, ʩʲʟʜʘʜʝʥʦʪʦ ʟʘʚʲʨʪʘʥʝ ʜʘ 

ʝ ʚ ʧʦʩʦʢʘ, ʦʙʨʘʪʥʘ ʥʘ ʯʘʩʦʚʥʠʢʦʚʘʪʘ ʩʪʨʝʣʢʘ. 

1.4. ɼʚʦʡʢʘ ʩʠʣʠ. 

ɼʚʦʡʢʘ ʩʠʣʠ - ʩʠʩʪʝʤʘ ʦʪ ʜʚʝ ʩʠʣʠ 
­

F  ʠ 
­

'F  ʩ ʫʩʧʦʨʝʜʥʠ ʜʠʨʝʢʪʨʠʩʠ, ʨʘʚʥʠ ʛʦʣʝʤʠʥʠ 

ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʧʦʩʦʢʠ ï ʬʠʛ.1.4. ɼʠʨʝʢ-

ʪʨʠʩʠʪʝ ʥʘ ʜʚʝʪʝ ʩʠʣʠ ʦʧʨʝʜʝʣʷʪ ʨʘʚʥʠʥʘʪʘ 

ˊ ʥʘ ʜʚʦʡʢʘʪʘ ʩʠʣʠ. ʈʘʟʩʪʦʷʥʠʝʪʦ d ʤʝʞʜʫ ʜʠʨʝʢʪʨʠʩʠʪʝ ʩʝ ʥʘʨʠʯʘ 

ʨʘʤʦ ʥʘ ʜʚʦʡʢʘʪʘ ʩʠʣʠ.  

 ɽʬʝʢʪʲʪ ʦʪ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʚʦʡʢʘ ʩʠʣʠ ʚʲʨʭʫ ʪʷʣʦ ʝ ʟʘʚʲʨʪʘʥʝ ʥʘ 

ʪʷʣʦʪʦ. ʄʦʤʝʥʪʲʪ ʥʘ ʜʚʦʡʢʘʪʘ ʩʠʣʠ ʩʧʨʷʤʦ ʧʨʦʠʟʚʦʣʥʘ ʪʦʯʢʘ ʆ ʦʪ 

ʨʘʚʥʠʥʘʪʘ ˊ ʝ: 

­­­­­­­­­­­­­­

³=³
ö
ö

÷

õ

æ
æ

ç

å
-=

ö
ö

÷

õ

æ
æ

ç

å
-³+³=³+³= FAAFOAOAFOAFOAFOAFOAMO ''''' . 

ʄʦʤʝʥʪʲʪ ʥʘ ʜʚʦʡʢʘʪʘ 
­

OM  ʠʤʘ ʜʠʨʝʢʪʨʠʩʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ 

ʨʘʚʥʠʥʘʪʘ ˊ. ʇʦʩʦʢʘʪʘ ʥʘ ʤʦʤʝʥʪʘ ʝ ʪʘʢʘʚʘ, ʯʝ ʧʦʛʣʝʜʥʘʪʦ ʩʨʝʱʫ ʥʝʷ, 

ʜʚʦʡʢʘʪʘ ʩʠʣʠ ʜʘ ʟʘʚʲʨʪʘ ʚ ʧʦʩʦʢʘ, ʦʙʨʘʪʥʘ ʥʘ ʯʘʩʦʚʥʠʢʘ. ɻʦʣʝʤʠʥʘʪʘ 

ʥʘ ʤʦʤʝʥʪʘ ʝ: 

dFFAAMO .sin.'. == j . 

 ɽʣʝʤʝʥʪʠʪʝ ʥʘ ʤʦʤʝʥʪʘ 
­

OM  ʥʘ ʜʚʦʡʢʘʪʘ ʩʠʣʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʠʟʙʦʨʘ ʥʘ ʪʦʯʢʘʪʘ ʆ, ʩʧʨʷʤʦ ʢʦʷʪʦ ʝ ʥʘʤʝʨʝʥ. ʊʘʢʲʚ ʚʝʢʪʦʨ ʩʝ ʥʘʨʠʯʘ 

ʩʚʦʙʦʜʝʥ ʚʝʢʪʦʨ ʠ ʝ ʝʜʠʥ ʠ ʩʲʱ ʟʘ ʨʘʟʣʠʯʥʠ ʪʦʯʢʠ ʦʪ ʨʘʚʥʠʥʘʪʘ. 
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1.5. ɺʠʜʦʚʝ ʥʘʪʦʚʘʨʚʘʥʠʷ. 

ʉʲʩʨʝʜʦʪʦʯʝʥ ʪʦʚʘʨ ï ʩʠʣʠ 
­

F  ʠ ʤʦʤʝʥʪʠ 
­

M, ʧʨʠʣʦʞʝʥʠ ʚʲʨʭʫ 

ʦʧʨʝʜʝʣʝʥʠ ʪʦʯʢʠ ʦʪ ʪʷʣʦʪʦ ï ʬʠʛ.1.5.  

ʈʘʟʧʨʝʜʝʣʝʥ ʪʦʚʘʨ ï ʤʥʦʞʝʩʪʚʦ ʩʠʣʠ, ʧʨʠʣʦʞʝʥʠ ʚʲʨʭʫ ʥʷʢʘʢʲʚ 

ʦʙʝʤ: ʦʙʝʤʥʠ ʪʦʚʘʨʠ; ʚʲʨʭʫ ʥʷʢʘʢʚʘ ʧʦʚʲʨʭʥʦʩʪ: ʧʦʚʲʨʭʥʦʩʪʥʠ 

ʪʦʚʘʨʠ, ʠʣʠ ʚʲʨʭʫ 

ʥʷʢʘʢʚʘ ʣʠʥʠʷ: 

ʣʠʥʝʡʥʠ ʪʦʚʘʨʠ - 

ʬʠʛ.1.6. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʣʠʥʝʡʥʠ ̫ʪʦʚʘʨ ʝ 

ʥʝʛʦʚʠʷʪ ʠʥʪʝʥʟʠʪʝʪ 
­

)(xq  ʚ ʪʦʯʢʘ ʦʪ 

ʣʠʥʠʷʪʘ: 

dx

xdF
xq

­
­

=
)(

)( , 

ʢʲʜʝʪʦ 
­

)(xF  ʝ ʧʨʠʣʦʞʝʥʘʪʘ ʩʠʣʘ, x 

ʝ ʤʷʩʪʦʪʦ, ʢʲʜʝʪʦ ʝ ʧʨʠʣʦʞʝʥʘ. 

ɽʜʠʥʠʮʘʪʘ  ʟʘ  ʠʥʪʝʥʟʠʪʝʪ  ʝ  ʦʪʥʦʰʝʥʠʝʪʦ  ʥʘ  ʝʜʠʥʠʮʘʪʘ  ʟʘ  ʩʠʣʘ 

ʢʲʤ ʝʜʠʥʠʮʘʪʘ ʟʘ ʨʘʟʩʪʦʷʥʠʝ: ʅʶʪʦʥ ʟʘ ʤʝʪʲʨ ùú

ø
éê

è

m

N
. 

ʃʠʥʝʡʥʠʪ̫ ʪʦʚʘʨ ʢʘʪʦ ʥʘʪʦʚʘʨʚʘʥʝ  ʩʝ  ʟʘʤʝʥʷ  ʩʲʩ  ʩʠʣʘ 
­
Q   ʩ ʧʨʠ- 

ʣʦʞʥʘ ʪʦʯʢʘ xc, ʩʲʦʪʚʝʪʥʦ: 

ñ
­­

=
l

dxxqQ

0

.)(    ʠ  
Q

dxxqx

x

l

c

ñ

=0

).(.

. 

- ʇʨʘʚʦʲʛʲʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥ ʪʦʚʘʨ - ʠʤʘ ʬʦʨʤʘ ʥʘ ʧʨʘʚʦʲʛʲʣʥʠʢ -  

ʬʠʛ.1.7.ʘ. ʠ ʠʥʪʝʥʟʠʪʝʪʲʪ q ʝ ʧʦʩʪʦʷʥʝʥ ʧʦ ʮʷʣʘʪʘ ʜʲʣʞʠʥʘ.  

ɿʘʤʝʩʪʚʘ ʩʝ ʩʲʩ ʩʠʣʘ lqQ .
­­
= , ʧʨʠʣʦʞʝʥʘ ʚ ʩʨʝʜʘʪʘ: lxc .

2

1
= . 
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- ʊʨʠʲʛʲʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥ ʪʦʚʘʨ ï ʠʤʘ ʬʦʨʤʘ ʥʘ ʪʨʠʲʛʲʣʥʠʢ ï ʬʠʛ. 

 1.7.ʙ. ʠ  ʠʥʪʝʥʟʠʪʝʪʲʪ 
­

)(xq  ʩʝ ʠʟʤʝʥʷ ʣʠʥʝʡʥʦ ʦʪ ʥʫʣʘ  ʚ  ʝʜʠʥʠʷ ʢʨʘʡ 

ʜʦ q ʚ ʜʨʫʛʠʷ.  

ɿʘʤʝʩʪʚʘ ʩʝ ʩʲʩ ʩʠʣʘ lqQ ..
2

1 ­­

= , ʧʨʠʣʦʞʝʥʘ ʚ ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ 

ʥʘ ʪʨʠʲʛʲʣʥʠʢʘ: lxc .
3

2
= .  

- ʊʨʘʧʝʮʦʚʠʜʥʦ ʨʘʟʧʨʝʜʝʣʝʥ ʪʦʚʘʨ ï ʠʤʘ  ʬʦʨʤʘ  ʥʘ  ʪʨʘʧʝʮ ï ʬʠʛ. 

1.7.ʚ. ʀʥʪʝʥʟʠʪʝʪʲʪ 
­

)(xq  ʩʝ ʠʟʤʝʥʷ ʣʠʥʝʡʥʦ ʦʪ q1 ʚ ʝʜʠʥʠʷ ʢʨʘʡ ʜʦ q2 ʚ 

ʜʨʫʛʠʷ. ʇʨʝʜʩʪʘʚʷ ʩʝ ʩ ʜʚʘ ʪʦʚʘʨʘ: ʧʨʘʚʦʲʛʲʣʝʥ ʩ ʧʦʩʪʦʷʥʝʥ 

ʠʥʪʝʥʟʠʪʝʪ q1 ʠ ʪʨʠʲʛʲʣʝʥ ʩ ʠʥʪʝʥʟʠʪʝʪ ʦʪ ʥʫʣʘ ʜʦ (q2 - q1).  

1.6. ɺʠʜʦʚʝ ʦʧʦʨʠ ʠ ʦʧʦʨʥʠ ʨʝʘʢʮʠʠ. 

ʉʚʦʙʦʜʥʠʪʝ ʪʝʣʘ ʩʝ ʧʨʠʚʝʞʜʘʪ ʚ ʥʝʧʦʜʚʠʞʥʦ ʩʲʩʪʦʷʥʠʝ ʯʨʝʟ 

ʧʨʠʢʨʝʧʚʘʥʝʪʦ ʠʤ ʢʲʤ ʥʝʧʦʜʚʠʞʥʘʪʘ ʦʢʦʣʥʘ ʩʨʝʜʘ.  

ɺʨʲʟʢʘ ï ʪʷʣʦ ʦʪ ʥʝʧʦʜʚʠʞʥʘʪʘ ʦʢʦʣʥʘ ʩʨʝʜʘ, ʢʦʝʪʦ ʦʛʨʘʥʠʯʘʚʘ 

ʜʚʠʞʝʥʠʝʪʦ ʥʘ ʩʚʦʙʦʜʥʦʪʦ ʪʷʣʦ.  

ʆʧʦʨʘ ï ʫʩʪʨʦʡʩʪʚʦ, ʯʨʝʟ ʢʦʝʪʦ ʩʚʦʙʦʜʥʦʪʦ ʪʷʣʦ ʩʝ ʩʚʲʨʟʚʘ ʩ 

ʥʝʧʦʜʚʠʞʥʠʪʝ ʪʝʣʘ ʦʪ ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ.  

ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ ʥʘʯʠʥʘ ʥʘ ʟʘʢʨʝʧʚʘʥʝ ʦʧʦʨʠʪʝ ʩʘ ʥʷʢʦʣʢʦ 

ʦʩʥʦʚʥʠ ʚʠʜʘ: 

 

ʘ.      ʙ.     ʚ. 
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- ɻʣʘʜʢʘ ʧʦʚʲʨʭʥʦʩʪ ï ʪʦʯʢʘ ʦʪ 

ʪʷʣʦʪʦ ʩʝ ʜʦʧʠʨʘ  ʜʦ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʥʝʧʦʜʚʠʞʥʦ ʪʷʣʦ. ʇʨʠ ʜʦʧʠʨʘʥʝʪʦ 

ʚʲʟʥʠʢʚʘ ʦʧʦʨʥʘ ʨʝʘʢʮʠʷ 
­

N  ʩ ʧʨʠ-

ʣʦʞʥʘ ʪʦʯʢʘ ʜʦʧʠʨʥʘʪʘ ʪʦʯʢʘ ʥʘ ʪʷʣʦʪʦ ʩ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʜʠʨʝʢʪʨʠʩʘʪʘ 

ʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ ʜʦʧʠʨʘʪʝʣʥʘʪʘ ʢʲʤ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʧʦʩʦʢʘʪʘ ʝ 

ʥʘʚʲʥ ʦʪ ʧʦʚʲʨʭʥʦʩʪʪʘ ï ʬʠʛ.1.8. ʅʝʠʟʚʝʩʪʥʘ ʝ ʛʦʣʝʤʠʥʘʪʘ ʥʘ 

ʨʝʘʢʮʠʷʪʘ.  

- ʅʠʰʢʘ ʠʣʠ ʧʨʲʪ - ʪʷʣʦʪʦ ʩʝ ʩʚʲʨʟʚʘ ʩ ʥʝʧʦʜʚʠʞʥʦ ʪʷʣʦ ʯʨʝʟ ʤʝʞ  

ʜʠʥʥʦ ʪʷʣʦ - ʥʠʰʢʘ ʠʣʠ ʧʨʲʪ. ʆʧʦʨʥʘʪʘ ʨʝʘʢʮʠʷ 
­

R  

ʝ ʩ ʧʨʠʣʦʞʥʘ ʪʦʯʢʘ ʤʷʩʪʦʪʦ ʥʘ ʟʘʢʨʝʧʚʘʥʝ ʥʘ 

ʥʠʰʢʘʪʘ ʠʣʠ ʧʨʲʪʘ ʢʲʤ ʪʷʣʦʪʦ, ʜʠʨʝʢʪʨʠʩʘʪʘ ʝ ʧʦ 

ʜʲʣʞʠʥʘʪʘ ʥʘ ʥʠʰʢʘʪʘ, ʧʦʩʦʢʘʪʘ ʝ ʥʘʚʲʥ ʦʪ ʪʷʣʦʪʦ 

ï ʬʠʛ.1.9. ʅʝʠʟʚʝʩʪʥʘ ʝ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʨʝʘʢʮʠʷʪʘ.  

- ʇʦʜʚʠʞʥʘ ʮʠʣʠʥʜʨʠʯʥʘ ʦʧʦʨʘ ï ʢʲʤ ʪʷʣʦʪʦ ʝ ʧʨʠʢʨʝʧʝʥʘ ʦʩʪʘ  

ʥʘ ʮʠʣʠʥʜʨʠʯʥʘ ʩʪʘʚʘ, ʢʦʷʪʦ ʝ ʧʦʩʪʘʚʝʥʘ ʚʲʨʭʫ ʥʝʧʦʜʚʠʞʥʦʪʦ ʪʷʣʦ ʠ 

 ʤʦʞʝ ʜʘ ʩʝ ʧʣʲʟʛʘ ʧʦ ʥʝʛʦ. ʆʧʦʨʥʘʪʘ ʨʝʘʢʮʠʷ 
­

A  ʝ ʩ ʧʨʠʣʦʞʥʘ ʪʦʯʢʘ 

ʦʩʪʘ ʥʘ ʩʪʘʚʘʪʘ, ʜʠʨʝʢʪʨʠʩʘʪʘ ʝ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ ʥʘ 

ʜʚʠʞʝʥʠʝ ʥʘ ʩʪʘʚʘʪʘ ï ʬʠʛ.1.10. 

ʅʝʠʟʚʝʩʪʥʠ ʩʘ ʧʦʩʦʢʘʪʘ ʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʨʝʘʢʮʠʷʪʘ.  

- ʅʝʧʦʜʚʠʞʥʘ ʮʠʣʠʥʜʨʠʯʥʘ ʦʧʦʨʘ - ʢʲʤ ʪʷʣʦʪʦ ʝ ʧʨʠʢʨʝʧʝʥʘ ʦʩʪʘ  

ʥʘ ʮʠʣʠʥʜʨʠʯʥʘ ʩʪʘʚʘ, ʢʦʷʪʦ ʝ ʟʘʢʨʝʧʝʥʘ ʢʲʤ ʥʝʧʦʜʚʠʞʥʦʪʦ ʪʷʣʦ. 

ʆʧʦʨʥʘʪʘ ʨʝʘʢʮʠʷ 
­

A  ʝ ʩ ʧʨʠʣʦʞʥʘ ʪʦʯʢʘ 

ʦʩʪʘ ʥʘ ʩʪʘʚʘʪʘ ï ʬʠʛ.1.11. ʅʝʠʟʚʝʩʪʥʠ ʩʘ ʜʠʨʝʢ-

ʪʨʠʩʘʪʘ, ʧʦʩʦʢʘʪʘ ʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʨʝʘʢʮʠʷʪʘ.  

 

ʌʠʛ.1.8. 

 

ʌʠʛ.1.9. 

 

ʌʠʛ.1.10. 

 

ʌʠʛ.1.11. 
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- ʅʝʧʦʜʚʠʞʥʘ ʩʬʝʨʠʯʥʘ ʦʧʦʨʘ  ï  ʢʲʤ  ʪʷʣʦʪʦ  ʝ  ʟʘʢʨʝʧʝʥʘ  ʩʬʝʨʘ,  

ʧʦʩʪʘʚʝʥʘ ʚ ʛʥʝʟʜʦ, ʟʘʢʨʝʧʝʥʦ ʢʲʤ ʥʝ- 

ʧʦʜʚʠʞʥʦʪʦ ʪʷʣʦ.  

ʆʧʦʨʥʘʪʘ ʨʝʘʢʮʠʷ 
­

A  ʝ ʩ ʧʨʠʣʦʞʥʘ 

ʪʦʯʢʘ ʮʝʥʪʲʨʘ ʥʘ ʩʪʘʚʘʪʘ ï ʬʠʛ.1.12. 

ʅʝʠʟʚʝʩʪʥʠ ʩʘ ʜʠʨʝʢʪʨʠʩʘʪʘ, ʧʦʩʦʢʘʪʘ ʠ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʨʝʘʢʮʠʷʪʘ. 

- ɿʘʧʲʥʘʪʘ ʦʧʦʨʘ ï ʪʷʣʦʪʦ ʝ ʟʘʢʨʝʧʝʥʦ ʥʝʧʦʜʚʠʞʥʦ ʥʘʧʨʘʚʦ ʢʲʤ 

ʦʢʦʣʥʘʪʘ ʩʨʝʜʘ.  

 ʆʧʦʨʥʠʪʝ ʨʝʘʢʮʠʠ ʩʘ: ʩʠʣʘ 
­

A  ʩ ʧʨʠʣʦʞʥʘ 

ʪʦʯʢʘ ʤʷʩʪʦʪʦ ʥʘ ʟʘʧʲʚʘʥʝ ʠ ʥʝʠʟʚʝʩʪʥʠ 

ʜʠʨʝʢʪʨʠʩʘ, ʧʦʩʦʢʘ ʠ ʛʦʣʝʤʠʥʘ, ʠ ʤʦʤʝʥʪ ʥʘ 

ʩʠʣʘ MA ʩʧʨʷʤʦ ʤʷʩʪʦʪʦ ʥʘ ʟʘʧʲʚʘʥʝ ʠ ʥʝʠʟʚʝʩʪʥʠ ʧʦʩʦʢʘ ʠ ʛʦʣʝʤʠʥʘ 

ï ʬʠʛ.1.13. 

 

2. ɸʢʩʠʦʤʠ ʥʘ ʩʪʘʪʠʢʘʪʘ. 

ɸʢʩʠʦʤʠʪʝ ʥʘ ʩʪʘʪʠʢʘʪʘ ʩʘ ʥʷʢʦʣʢʦ ʪʚʲʨʜʝʥʠʷ, ʦʩʥʦʚʘʥʠ ʥʘ 

ʦʯʝʚʠʜʥʠ ʬʘʢʪʠ, ʦʙʦʙʱʝʥʠ ʦʪ ʦʧʠʪʘ ʠ ʥʘʙʣʶʜʝʥʠʷʪʘ ʧʨʠ ʠʟʫʯʘʚʘʥʝ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʣʠʪʝ ʚʲʨʭʫ ʪʝʣʘʪʘ. ʉ ʪʷʭʥʘ ʧʦʤʦʱ ʩʝ ʠʟʚʝʞʜʘʪ 

ʟʘʢʦʥʠʪʝ ʥʘ ʩʪʘʪʠʢʘʪʘ ʠ ʩʝ ʨʘʟʨʘʙʦʪʚʘʪ ʤʝʪʦʜʠ ʟʘ ʨʝʰʘʚʘʥʝ ʥʘ ʟʘʜʘʯʠ. 

ɸʢʩʠʦʤʘ 1 ï ʧʨʠʥʮʠʧ ʥʘ ʅʶʪʦʥ ʟʘ ʠʥʝʨʮʠʷʪʘ.  

ɺʩʷʢʦ ʠʟʦʣʠʨʘʥʦ ʪʷʣʦ ʩʝ ʥʘʤʠʨʘ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʧʦʢʦʡ ʠʣʠ ʩʝ 

ʜʚʠʞʠ ʨʘʚʥʦʤʝʨʥʦ ʧʨʘʚʦʣʠʥʝʡʥʦ. ʇʦʜ ʠʟʦʣʠʨʘʥʦ ʪʷʣʦ ʩʝ ʨʘʟʙʠʨʘ 

ʪʷʣʦ, ʢʦʝʪʦ ʥʝ ʝ ʧʦʜʣʦʞʝʥʦ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʩʠʣʠ:  

nFFFF
­­­­

+++== ...0 21 . 

 

ʌʠʛ.1.12. 

 

ʌʠʛ.1.13. 
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ɸʢʩʠʦʤʘ 2 ï ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʜʚʝ ʩʠʣʠ. 

ʉʠʩʪʝʤʘ ʦʪ ʜʚʝ ʩʠʣʠ 
­

F  ʠ '
­

F  ʝ ʚ ʨʘʚʥʦʚʝʩʠʝ, 

ʢʦʛʘʪʦ ʠʤʘʪ ʦʙʱʘ ʜʠʨʝʢʪʨʠʩʘ AB, ʨʘʚʥʠ ʛʦʣʝʤʠʥʠ 

ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʧʦʩʦʢʠ '
­­

-= FF  ï ʬʠʛ.1.14. 

ʊʘʢʠʚʘ ʩʠʣʠ ʩʝ ʥʘʨʠʯʘʪ ʧʨʘʚʦʧʨʦʪʠʚʦʧʦʣʦʞʥʠ.  

ɸʢʩʠʦʤʘ 3 ï ʝʢʚʠʚʘʣʝʥʪʥʦ ʧʨʝʦʙʨʘʟʫʚʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʩʠʣʠ. 

ɸʢʦ  ʢʲʤ ʜʘʜʝʥʘ ʩʠʩʪʝʤʘ ʩʠ- 

ʣʠ ni FFFF
­­­­

......, 21   ʩʝ ʧʨʠʙʘʚʷʪ 

ʠʣʠ ʧʨʝʤʘʭʥʘʪ  ʜʚʝ  ʧʨʘʚʦʧʨʦʪʠ- 

ʚʦʧʦʣʦʞʥʠ ʩʠʣʠ ',
­­

FF , ʜʝʡʩʪʚʠʝ-

ʪʦ ʥʘ ʩʠʩʪʝʤʘʪʘ ʥʝ ʩʝ ʧʨʦʤʝʥʷ ï 

ʬʠʛ.1.15. 

ɸʢʩʠʦʤʘ 4 ï ʩʫʤʘ ʥʘ ʜʚʝ ʩʠʣʠ. 

ɼʚʝ ʥʝʫʩʧʦʨʝʜʥʠ ʩʠʣʠ 1

­

F  ʠ 2

­

F  ʩ ʦʙʱʘ ʧʨʠʣʦʞʥʘ ʪʦʯʢʘ A ʤʦʛʘʪ 

ʜʘ ʩʝ  ʟʘʤʝʥʷʪ ʩ ʝʜʥʘ ʩʠʣʘ 
­

R  ï ʬʠʛ.1.16, ʧʨʠʣʦʞʝʥʘ ʚ ʩʲʱʘʪʘ ʪʦʯʢʘ, 

 ʨʘʚʥʘ ʥʘ ʚʝʢʪʦʨʥʘʪʘ ʠʤ ʩʫʤʘ: 

21

­­­

+= FFR . 

ɻʦʣʝʤʠʥʘʪʘ R ʥʘ ʩʠʣʘʪʘ ʩʝ 

ʥʘʤʠʨʘ ʩ ʢʦʩʠʥʫʩʦʚʘʪʘ ʪʝʦʨʝʤʘ: 

acos...2 21
2

2
2

1 FFFFR ++= . 

ɼʠʨʝʢʪʨʠʩʘʪʘ ʥʘ 
­

R  ʩʝ ʦʧʨʝʜʝʣʷ ʦʪ ʲʛʣʠʪʝ ɓ ʠ ɔ, ʢʦʠʪʦ ʩʝ ʥʘʤʠʨʘʪ 

ʧʦ ʩʠʥʫʩʦʚʘʪʘ ʪʝʦʨʝʤʘ: 

)180sin(sinsin

21

abl -
==

RFF
 . 

 

ʌʠʛ.1.14. 

 

ʌʠʛ.1.15. 

 

ʌʠʛ.1.16. 
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ʂʦʛʘʪʦ ʩʠʣʠʪʝ ʜʘ ʟʘʜʘʜʝʥʠ ʩ ʪʝʭʥʠʪʝ ʧʨʦʝʢʮʠʠ: ( )yx FFF 111 ,=
­

 ʠ 

( )yx FFF 222 ,=
­

, ʧʨʦʝʢʮʠʠʪʝ ʥʘ ʩʠʣʘʪʘ 
­

R  ʩʘ: 

xxx FFR 21 +=   ʠ  yyy FFR 21 += . 

ɸʢʩʠʦʤʘ 5 ï ʧʨʠʥʮʠʧ ʥʘ ʅʶʪʦʥ ʟʘ ʜʝʡʩʪʚʠʝʪʦ ʠ ʧʨʦʪʠʚʦʜʝʡ- 

ʩʪʚʠʝʪʦ.  

ʅʘ ʚʩʷʢʦ ʜʝʡʩʪʚʠʝ 12

­

F  

ʩʲʱʝʩʪʚʫʚʘ  ʨʘʚʥʦ ʧʦ ʛʦʣʝʤʠʥʘ  ʠ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ  ʧʦ  ʧʦʩʦʢʘ  ʧʨʦ- 

ʪʠʚʦʜʝʡʩʪʚʠʝ 21

­

F ï ʬʠʛ.1.17. 

ɸʢʩʠʦʤʘ 6 - ʧʨʠʥʮʠʧ ʥʘ ʚʪʚʲʨʜʷʚʘʥʝʪʦ.  

ʈʘʚʥʦʚʝʩʠʝʪʦ ʥʘ ʝʜʥʦ ʜʝʬʦʨʤʠʨʫʝʤʦ ʪʷʣʦ ʥʝ ʩʝ ʧʨʦʤʝʥʷ, ʘʢʦ ʪʦ 

ʩʝ ʟʘʤʝʥʠ ʩʲʩ ʩʲʱʦʪʦ ʪʘʢʦʚʘ ʠʜʝʘʣʥʦ ʪʚʲʨʜʦ ʪʷʣʦ. 

ɸʢʩʠʦʤʘ 7 - ʧʨʠʥʮʠʧ ʥʘ ʨʘʟʯʣʝʥʷʚʘʥʝʪʦ.  

ɸʢʦ ʝʜʥʘ ʤʝʭʘʥʠʯʥʘ ʩʠʩʪʝʤʘ ʝ ʚ ʨʘʚʥʦʚʝʩʠʝ, ʚʩʷʢʘ ʥʝʡʥʘ ʩʲʩʪʘʚʥʘ 

ʯʘʩʪ ʩʲʱʦ ʝ ʚ ʩʲʩʪʦʷʥʠʝ ʥʘ ʨʘʚʥʦʚʝʩʠʝ.  

ɸʢʩʠʦʤʘ 8 - ʧʨʠʥʮʠʧ ʥʘ ʦʩʚʦʙʦʞʜʘʚʘʥʝʪʦ.  

ʈʘʚʥʦʚʝʩʠʝʪʦ ʥʘ ʝʜʥʦ ʪʷʣʦ ʥʝ ʩʝ ʥʘʨʫʰʘʚʘ, ʘʢʦ ʤʠʩʣʝʥʦ ʩʝ 

ʦʩʚʦʙʦʜʠ ʦʪ ʦʧʦʨʠʪʝ ʠ ʩʝ ʟʘʤʝʥʷʪ ʩʲʩ ʩʲʦʪʚʝʪʥʠʪʝ ʦʧʦʨʥʠ ʨʝʘʢʮʠʠ.  

ɺʲʟ ʦʩʥʦʚʘ ʥʘ ʘʢʩʠʦʤʠʪʝ ʥʘ ʩʪʘʪʠʢʘʪʘ ʩʲʩ ʩʠʣʠʪʝ ʤʦʞʝ ʜʘ ʩʝ 

ʠʟʚʲʨʰʚʘʪ ʩʣʝʜʥʠʪʝ ʝʣʝʤʝʥʪʘʨʥʠ ʦʧʝʨʘʮʠʠ: 

- ʧʣʲʟʛʘʥʝ ʧʦ ʜʠʨʝʢʪʨʠʩʠʪʝ; 

- ʧʨʠʙʘʚʷʥʝ ʠʣʠ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʧʨʘʚʦʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʩʠʣʠ; 

- ʟʘʤʝʥʷʥʝ ʥʘ ʜʚʝ ʩʠʣʠ ʩ ʪʷʭʥʘʪʘ ʨʘʚʥʦʜʝʡʩʪʚʘʱʘ; 

- ʟʘʤʝʥʷʥʝ ʥʘ ʝʜʥʘ ʩʠʣʘ ʩ ʜʚʝ ʩʠʣʠ ʧʦ ʧʨʘʚʠʣʦʪʦ ʥʘ ʫʩʧʦʨʝʜʥʠʢʘ. 

 

 

ʌʠʛ.1.17. 
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3. ʂʦʥʢʫʨʝʥʪʥʘ ʩʠʩʪʝʤʘ ʩʠʣʠ. ʈʝʜʫʢʮʠʷ ʠ ʨʘʚʥʦʚʝʩʠʝ.  

ʂʦʥʢʫʨʝʥʪʥʘ (ʩʭʦʜʷʱʘ) ʩʠʩʪʝʤʘ ʩʠʣʠ ï ʜʠʨʝʢʪʨʠʩʠʪʝ ʥʘ ʩʠʣʠʪʝ ʩʝ 

ʧʨʝʩʠʯʘʪ ʚ ʝʜʥʘ ʪʦʯʢʘ, ʢʦʷʪʦ ʩʝ ʥʘʨʠʯʘ ʮʝʥʪʲʨ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʠʣʠ.  

ʈʝʜʫʢʮʠʷ ï ʧʨʠʚʝʞʜʘʥʝ ʥʘ ʩʠʩʪʝʤʘ ʩʠʣʠ ʢʲʤ ʚʲʟʤʦʞʥʦ ʥʘʡ-ʧʨʦʩʪ 

ʚʠʜ. ʂʦʥʢʫʨʝʥʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩʠʣʠ ʩʝ ʨʝʜʫʮʠʨʘ ʜʦ ʝʜʥʘ ʨʘʚʥʦ-

ʜʝʡʩʪʚʘʱʘ ʩʠʣʘ.  

ʈʝʜʫʢʮʠʷʪʘ ʥʘ ʢʦʥʢʫʨʝʥʪʥʘʪʘ ʩʠʩʪʝʤʘ ʩʠʣʠ ʩʝ ʠʟʚʲʨʰʚʘ ʯʨʝʟ ʧʦʩ- 

ʣʝʜʦʚʘʪʝʣʥʘ ʟʘʤʷʥʘ ʥʘ ʜʚʝ ʩʠʣʠ ʩ ʝʜʥʘ ʩʲʛʣʘʩʥʦ ɸʢʩʠʦʤʘ 4, ʜʦ ʧʦʣʫ-

ʯʘʚʘʥʝ ʥʘ ʝʜʥʘ ʝʜʠʥʩʪʚʝʥʘ ʩʠʣʘ. ʉʠʣʠʪʝ 1

­

F  ʠ 2

­

F  ʩʝ ʟʘʤʝʥʷʪ ʩ 12

­

R : 

2112

­­­

+= FFR . ʉʣʝʜ ʪʦʚʘ ʩʠʣʠʪʝ 12

­

R  ʠ 3

­

F  ʩʝ ʟʘʤʝʥʷʪ ʩ 123

­

R : 

312123

­­­

+= FRR , ʠ ʪ.ʥ, ʜʦʢʘʪʦ ʦʩʪʘʥʝ ʝʜʥʘ ʩʠʣʘ 

nFRR
­­­

+= 123  - ʬʠʛ.1.18.  

ʈʘʚʥʦʜʝʡʩʪʚʘʱʘʪʘ ʩʠʣʘ 
­

R  ʩʝ ʧʦʣʫʯʘʚʘ 

ʢʘʪʦ ʩʫʤʘ ʥʘ ʚʩʠʯʢʠ ʩʠʣʠ ʦʪ ʩʠʩʪʝʤʘʪʘ.  

ä
=

­­­­­­

=++++=
n

i

in FFFFFR
1

321 ...  

ʂʦʛʘʪʦ ʩʠʣʠʪʝ ʦʪ ʩʠʩʪʝʤʘʪʘ ʩʘ ʟʘʜʘʜʝʥʠ ʩ 

ʪʝʭʥʠʪʝ ʧʨʦʝʢʮʠʠ:  

( )yx FFF 111 ,=
­

, ( )yx FFF 222 ,=
­

, ( )yx FFF 333 ,=
­

,   ...  , ( )nynxn FFF ,=
­

,  

ʧʨʦʝʢʮʠʠʪʝ ʥʘ ʨʘʚʥʦʜʝʡʩʪʚʘʱʘʪʘ ʩʘ: 

nxxxxx FFFFR ++++= ...321  ʠ nyyyyy FFFFR ++++= ...321 . 

ʉʣʝʜ ʢʘʪʦ ʧʨʦʝʢʮʠʠʪʝ ʥʘ ʨʘʚʥʦʜʝʡʩʪʚʘʱʘʪʘ ʩʘ ʦʧʨʝʜʝʣʝʥʠ, ʦʪ ʪʷʭ 

ʩʝ ʧʦʣʫʯʘʚʘʪ ʛʦʣʝʤʠʥʘʪʘ R ʠ ʲʛʲʣʲʪ Ŭ ʤʝʞʜʫ ʜʠʨʝʢʪʨʠʩʘʪʘ ʠ ʦʩʪʘ ʍ 

ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ: 

22
yx RRR +=  ,   

R

Ry
=asin  ,    

R

Rx=acos . 

 

ʌʠʛ.1.18 
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ʈʘʚʥʦʚʝʩʠʝ ʥʘ ʢʦʥʢʫʨʝʥʪʥʘ ʩʠʩʪʝʤʘ ʩʠʣʠ - ʢʦʛʘʪʦ ʨʘʚʥʦʜʝʡʩʪʚʘ-

ʱʘʪʘ ʝ ʥʫʣʝʚ ʚʝʢʪʦʨ.  

ɺʝʢʪʦʨʥʦʪʦ ʫʩʣʦʚʠʝ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʠʤʘ ʚʠʜʘ: 

0...
1

321 ==++++= ä
=

­­­­­­ n

i

in FFFFFR . 

ʇʨʠ ʠʟʧʲʣʥʝʥʦ ʫʩʣʦʚʠʝ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʩʣʝʜ 

ʛʨʘʬʠʯʝʩʢʦ ʩʲʙʠʨʘʥʝ ʥʘ ʚʝʢʪʦʨʠʪʝ ʩʝ ʧʦʣʫʯʘʚʘ 

ʟʘʪʚʦʨʝʥ ʤʥʦʛʦʲʛʲʣʥʠʢ ï ʬʠʛ.1.19.  

ʂʦʛʘʪʦ ʩʠʣʠʪʝ ʦʪ ʩʠʩʪʝʤʘʪʘ ʩʘ ʟʘʜʘʜʝʥʠ ʩ ʪʝʭʥʠʪʝ ʧʨʦʝʢʮʠʠ, ʦʪ 

ʚʝʢʪʦʨʥʦʪʦ ʫʩʣʦʚʠʝ ʩʣʝʜʚʘʪ ʩʢʘʣʘʨʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʧʦ ʦʩʠʪʝ 

X ʠ Y ʥʘ ʢʦʦʨʜʠʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ: 

0...
1

321 ==++++= ä
=

n

i
ixnxxxxx FFFFFR  

ʠ 

0...
1

321 ==++++= ä
=

n

i
iynyyyyy FFFFFR . 

 

4. ʈʘʚʥʠʥʥʘ ʩʠʩʪʝʤʘ ʩʠʣʠ. ʈʝʜʫʢʮʠʷ ʠ ʨʘʚʥʦʚʝʩʠʝ.  

ʈʘʚʥʠʥʥʘ ʩʠʩʪʝʤʘ ʩʠʣʠ ï ʜʠʨʝʢʪʨʠʩʠʪʝ ʥʘ ʩʠʣʠʪʝ ʣʝʞʘʪ ʚ ʝʜʥʘ 

ʨʘʚʥʠʥʘ.  

ʈʝʜʫʢʮʠʷ ï ʠʟʚʲʨʰʚʘ ʩʝ ʩʧʨʷʤʦ ʧʨʦʠʟʚʦʣʥʘ ʪ.ʆ ʦʪ ʨʘʚʥʠʥʘʪʘ, ʥʘ- 

ʨʝʯʝʥʘ ʨʝʜʫʢʮʠʦʥʝʥ ʮʝʥʪʲʨ ï ʬʠʛ.1.20. ʉʣʝʜ ʨʝʜʫʢʮʠʷʪʘ ʥʘ ʨʘʚʥʠʥ- 

ʥʘʪʘ ʩʠʩʪʝʤʘ ʩʠʣʠ ni FFFF
­­­­

...,, 21  ʩʝ ʧʦʣʫʯʘʚʘ ʜʠʥ¨ʤʘ - ʩʲʚʢʫʧʥʦʩʪ ʦʪ: 

- ʛʣʘʚʝʥ ʩʠʣʦʚ ʚʝʢ- 

ʪʦʨ 
­

R, ʧʨʠʣʦʞʝʥ ʚ ʨʝ-

ʜʫʢʮʠʦʥʥʠʷ ʮʝʥʪʲʨ ʪ.0,  

ʧʦʣʫʯʝʥ ʢʘʪʦ ʩʫʤʘ ʦʪ 

ʩʠʣʠʪʝ iF
­

 ʥʘ ʩʠʩʪʝʤʘ-

ʪʘ,  

 

ʌʠʛ.1.19. 

 

ʌʠʛ.1.20. 
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- ʛʣʘʚʝʥ ʤʦʤʝʥʪ OM
­

 ʩʧʨʷʤʦ ʨʝʜʫʢʮʠʦʥʥʠʷ ʮʝʥʪʲʨ ʪ.ʆ, ʩʫʤʘ ʦʪ 

ʤʦʤʝʥʪʠʪʝ iOM  

­

 ʥʘ ʩʠʣʠʪʝ iF
­

 ʩʧʨʷʤʦ ʪ.ʆ. 

ɿʘ ʩʲʙʠʨʘʥʝ ʥʘ ʩʠʣʠʪʝ ʝ ʥʝʦʙʭʦʜʠʤʦ ʪʝ ʜʘ ʠʤʘʪ ʦʙʱʘ ʧʨʠʣʦʞʥʘ 

ʪʦʯʢʘ. ʇʦʨʘʜʠ ʪʦʚʘ ʧʨʝʜʠ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʝʜʫʢʮʠʷʪʘ ʪʝ ʩʝ òʧʨʝʤʝʩʪ- 

ʚʘʪò ʦʪ ʪʦʯʢʘʪʘ, ʚ ʢʦʷʪʦ ʩʘ ʧʨʠʣʦʞʝʥʠ, ʚ ʨʝʜʫʢʮʠʦʥʥʠʷ ʮʝʥʪʲʨ ʪ.ʆ. ɿʘ 

òʧʨʝʤʝʩʪʚʘʥʝò ʥʘ 1

­

F  ʦʪ ʪ.ɸ1 ʚ ʪ.ʆ ʩʝ ʜʦʙʘʚʷ ʜʚʦʡʢʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʠ 

ʩʠʣʠ '1

­

F  ʠ ''1

­

F , ʫʩʧʦʨʝʜʥʠ  ʠ ʨʘʚʥʠ ʥʘ 1

­

F  - ʬʠʛ.1.21. ʉʠʣʘʪʘ '1

­

F  

ʦʩʪʘʚʘ ʚ ʪ.ʆ, ʘ 1

­

F  ʠ ''1

­

F  ʩʘ ʜʚʦʡʢʘ ʩʠʣʠ ʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʩ ʤʦʤʝʥʪʘ 

111

­­­

³= FOAMO  ʩ ʛʦʣʝʤʠʥʘ 111 .dFMO = , ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʥʘ ʨʘʚʥʠʥʘʪʘ.  
 

ʉʣʝʜ ʩʲʱʠʪʝ ʧʨʝʦ-

ʙʨʘʟʦʚʘʥʠʷ ʠ ʟʘ ʦʩʪʘʥʘ-

ʣʠʪʝ ʩʠʣʠ ʩʝ ʧʦʣʫʯʘʚʘ 

ʢʦʥʢʫʨʝʥʪʥʘʪʘ ʩʠʩʪʝʤʘ 

 '1

­

F , '2

­

F , ... 'nF
­

, ʯʠʷʪʦ 

ʩʫʤʘ ʝ ʛʣʘʚʥʠʷʪ ʚʝʢʪʦʨ 
­

R  ʥʘ ʨʘʚʥʠʥʥʘʪʘ ʩʠʩʪʝʤʘ ʩʠʣʠ: 

ä
=

­­­­­

=+++=
n

i

in FFFFR
1

21 ...  

ʉʫʤʘʪʘ ʦʪ ʤʦʤʝʥʪʠʪʝ ʥʘ ʜʚʦʡʢʠʪʝ ʩʠʣʠ 1OM
­

, 2OM
­

, ... OnM
­

 ʜʘʚʘ 

ʛʣʘʚʥʠʷ ʤʦʤʝʥʪ OM
­

 ʥʘ ʨʘʚʥʠʥʥʘʪʘ ʩʠʩʪʝʤʘ ʩʠʣʠ: 

ä
=

­­­­­

=+++=
n

i

OiOnOOO MMMMM
1

21 ... . 

ɻʣʘʚʥʠʷʪ ʩʠʣʦʚ ʚʝʢʪʦʨ 
­

R  ʠ ʛʣʘʚʥʠʷ ʤʦʤʝʥʪ OM
­

 ʩʘ ʧʝʨʧʝʥʜʠʢʫ- 

ʣʷʨʥʠ, ʪʲʡ ʢʘʪʦ ʩʣʝʜ ʢʘʪʦ OM
­

 ʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʥʘ ʨʘʚʥʠʥʘʪʘ, ʪʦʡ  

ʝ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʥʘ ʚʩʝʢʠ ʚʝʢʪʦʨ, ʣʝʞʘʱ ʚ ʥʝʷ. 

 

ʌʠʛ.1.21. 
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ɼʠʥ¨ʤʘʪʘ 
­

R , OM
­

 ʤʦʞʝ ʜʘ ʩʝ ʨʝʜʫʮʠʨʘ ʜʦ ʝʜʥʘ ʩʠʣʘ '
­

R. ʊʦʚʘ 

ʩʪʘʚʘ ʩʲʩ ʟʘʤʷʥʘ ʥʘ ʤʦʤʝʥʪʘ OM
­

 ʩ ʜʚʦʡʢʘ ʩʠʣʠ '
­

R  ʠ ''
­

R , ʢʦʠʪʦ ʩʘ 

ʫʩʧʦʨʝʜʥʠ ʥʘ ʛʣʘʚʥʠʷ ʚʝʢʪʦʨ 
­

R, ʠ 
­­

-= RR ''  - ʬʠʛ.1.22. ʊʦʛʘʚʘ 

0'' =+
­­

RR , ʘ ʨʘʤʦʪʦ ʥʘ ʜʚʦʡʢʘʪʘ d* ʝ:  

R

M
d O=* . 

ʉʠʣʘʪʘ '
­

R  ʝ ʚʲʨʭʫ ʜʠʨʝʢ-

ʪʨʠʩʘ ʥʘ ʨʘʟʩʪʦʷʥʠʝ d* ʦʪ ʪ.ʆ ʠ 

ʩʝ ʦʨʠʝʥʪʠʨʘ ʪʘʢʘ, ʯʝ ʩʲʟʜʘʜʝ- 

ʥʦʪʦ ʦʪ ʥʝʷ ʟʘʚʲʨʪʘʥʝ ʜʘ ʩʲʦʪ- 

ʚʝʪʩʪʚʘ ʥʘ ʤʦʤʝʥʪʘ OM
­

. 

ʈʘʚʥʦʚʝʩʠʝ ʥʘ ʨʘʚʥʠʥʥʘ ʩʠʩʪʝʤʘ ʩʠʣʠ ï ʢʦʛʘʪʦ ʩʘ ʥʫʣʝʚʠ ʛʣʘʚʥʠʷʪ 

ʩʠʣʦʚ ʚʝʢʪʦʨ ʠ ʛʣʘʚʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʩʠʣʠʪʝ. 

ɺʝʢʪʦʨʥʦʪʦ ʫʩʣʦʚʠʝ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʠʤʘ ʚʠʜʘ: 

0...
1

21 ==+++= ä
=

­­­­­ n

i

in FFFFR  

ʠ 

0...
1

21 ==+++= ä
=

­­­­­ n

i

OiOnOOO MMMMM . 

ʂʦʛʘʪʦ ʩʠʣʠʪʝ ʩʘ ʟʘʜʘʜʝʥʠ ʩ ʧʨʦʝʢʮʠʠ, ʦʪ ʚʝʢʪʦʨʥʦʪʦ ʫʩʣʦʚʠʝ 

ʩʣʝʜʚʘʪ ʩʢʘʣʘʨʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʧʦ ʦʩʠʪʝ X ʠ Y ʥʘ ʢʦʦʨʜʠʥʘʪ-

ʥʘʪʘ ʩʠʩʪʝʤʘ, ʠ ʩ ʫʩʣʦʚʠʝ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʧʦ ʦʩʪʘ Z ʟʘ ʤʦʤʝʥʪʘ: 

0...
1

321 ==++++= ä
=

n

i
ixnxxxxx FFFFFR  

0...
1

321 ==++++= ä
=

n

i
iynyyyyy FFFFFR  

0...
1

21 ==+++= ä
=

n

i
OiOnOOO MMMMM . 

ʆʩʚʝʥ ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʘ ʚʲʟʤʦʞʥʠ ʠ ʩʣʫʯʘʠʪʝ: 

 

ʌʠʛ.1.22. 
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 -  
­

R  = 0, 
­

OM Í 0. ʊʦʛʘʚʘ 
­

OM  ʩʝ ʨʝʜʫʮʠʨʘ ʜʦ ʜʚʦʡʢʘ ʩʠʣʠ, ʤʦʤʝʥ-

ʪʲʪ ʥʘ ʢʦʷʪʦ ʝ ʩʚʦʙʦʜʝʥ ʠ ʥʝ ʟʘʚʠʩʠ ʦʪ ʪʦʯʢʘʪʘ ʥʘ ʨʝʜʫʢʮʠʷ. 

- 
­

R  Í 0, 
­

OM = 0. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʨʝʜʫʢʮʠʷʪʘ ʝ ʩʘʤʦ ʝʜʥʘ ʩʠʣʘ, ʢʦʷʪʦ 

ʟʘʤʝʥʷ ʩʠʩʪʝʤʘʪʘ ʩʠʣʠ ʚ ʨʝʜʫʢʮʠʦʥʥʠʷ ʮʝʥʪʲʨ,.  

ʆʧʨʝʜʝʣʷʥʝ ʥʘ ʦʧʦʨʥʠʪʝ ʨʝʘʢʮʠʠ.  

ʋʩʣʦʚʠʷʪʘ ʟʘ ʨʘʚʥʦʚʝʩʠʝ, ʢʦʠʪʦ ʚ ʩʢʘʣʘʨʝʥ ʚʠʜ ʩʘ 3 ʥʘ ʙʨʦʡ, 

ʦʪʛʦʚʘʨʷʪ ʥʘ ʙʨʦʷ ʩʪʝʧʝʥʠ ʥʘ ʩʚʦʙʦʜʘ ʥʘ ʝʜʥʦ ʨʘʚʥʠʥʥʦ ʩʝʯʝʥʠʝ ʥʘ 

ʪʚʲʨʜʦ ʪʷʣʦ. ɿʘ ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʪʷʣʦʪʦ ʝ ʥʝʦʙʭʦʜʠʤʦ ʜʘ ʩʝ ʚʲʚʝʜʘʪ 

ʪʦʣʢʦʚʘ ʚʨʲʟʢʠ, ʢʦʠʪʦ, ʧʨʝʜʩʪʘʚʝʥʠ ʩ ʦʧʦʨʥʠʪʝ ʩʠ ʨʝʘʢʮʠʠ, ʜʘ ʙʲʜʘʪ 

ʩʲʱʠʷ ʙʨʦʡ ʢʦʣʢʦʪʦ ʩʘ ʫʩʣʦʚʠʷʪʘ ʥʘ ʨʘʚʥʦʚʝʩʠʝ. ʊʦʛʘʚʘ ʨʘʚʥʠʥʥʘʪʘ 

ʩʠʩʪʝʤʘ ʩʠʣʠ, ʚʢʣʶʯʚʘʱʘ ʜʘʜʝʥʠʪʝ ʠʟʚʝʩʪʥʠ ʩʠʣʠ ʥʘ ʥʘʪʦʚʘʨʚʘʥʠʷʪʘ 

ʠ ʥʝʠʟʚʝʩʪʥʠʪʝ ʩʠʣʠ ʥʘ ʦʧʦʨʥʠʪʝ ʨʝʘʢʮʠʠ, ʱʝ ʙʲʜʝ ʩʪʘʪʠʯʝʩʢʠ 

ʦʧʨʝʜʝʣʠʤʘ, ʪ.ʝ. ʥʘ ʚʩʷʢʦ ʝʜʥʦ ʥʝʠʟʚʝʩʪʥʦ ʩʲʦʪʚʝʪʩʪʚʘ ʝʜʥʦ 

ʫʨʘʚʥʝʥʠʝ ʦʪ ʫʩʣʦʚʠʷʪʘ ʟʘ ʨʘʚʥʦʚʝʩʠʝ.  

ɼʦʢʘʪʦ ʧʨʦʝʢʮʠʠʪʝ ʥʘ ʩʠʣʠʪʝ ʩʘ ʩʘʤʦ ʜʚʝ, ʪʦ ʤʦʤʝʥʪʦʚʠ ʫʩʣʦʚʠʷ 

ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʠʰʘʪ ʟʘ ʧʨʦʠʟʚʦʣʝʥ ʙʨʦʡ ʪʦʯʢʠ. 

ʋʩʣʦʚʠʷʪʘ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʦʙʘʯʝ ʚʠʥʘʛʠ ʪʨʷʙʚʘ ʜʘ ʙʲʜʘʪ 3 ʥʘ ʙʨʦʡ. 

ʆʩʚʝʥ ʚʘʨʠʘʥʪʲʪ, ʧʦʣʫʯʝʥ ʧʦ-ʛʦʨʝ, ʤʦʛʘʪ ʜʘ ʩʝ ʥʘʧʠʰʘʪ ʤʦʤʝʥʪʦʚʠ 

ʫʩʣʦʚʠʷ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʠ ʟʘ ʜʨʫʛʠ ʪʦʯʢʠ ɸ, B ʠ ʪ.ʥ., ʩ ʢʦʠʪʦ ʜʘ ʩʝ 

ʟʘʤʝʩʪʷʪ ʫʩʣʦʚʠʷʪʘ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʧʦ X ʠ Y: 

0...
1

321 ==++++= ä
=

n

i
ixnxxxxx FFFFFR  

0...
1

21 ==+++= ä
=

n

i
BiBnBBB MMMMM  

0...
1

21 ==+++= ä
=

n

i
OiOnOOO MMMMM . 
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ʠʣʠ 

0...
1

21 ==+++= ä
=

n

i
AiAnAAA MMMMM

0...
1

21 ==+++= ä
=

n

i
BiBnBBB MMMMM

0...
1

21 ==+++= ä
=

n

i
OiOnOOO MMMMM . 

 

5. ʉʠʩʪʝʤʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ. ʈʝʜʫʢʮʠʷ ʠ ʨʘʚʥʦʚʝʩʠʝ. ʎʝʥʪʲʨ 

 ʥʘ ʪʝʞʝʩʪʪʘ. 

ʉʠʩʪʝʤʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ ï ʜʠʨʝʢʪʨʠʩʠʪʝ ʥʘ ʩʠʣʠʪʝ, ʢʦʠʪʦ 

ʜʝʡʩʪʚʘʪ ʚʲʨʭʫ ʜʘʜʝʥʦ ʪʷʣʦ, ʩʘ ʫʩʧʦʨʝʜʥʠ ʝʜʥʘ ʥʘ ʜʨʫʛʘ. ʋʩʧʦʨʝʜʥʠʪʝ 

ʩʠʣʠ ni FFFF
­­­­

...,, 21  ʩʘ ʧʨʠʣʦʞʝʥʠ ʚ ʪ. ɸ1, ɸ2, ɸi, ... ɸn. ï ʬʠʛ.1.23.  

ʈʝʜʫʢʮʠʷ - ʧʨʘʚʠ ʩʝ ʩʧʨʷʤʦ ʧʨʦʠʟʚʦʣʥʘ ʪʦʯʢʘ ʆ, ʥʘʨʝʯʝʥʘ 

ʨʝʜʫʢʮʠʦʥʝʥ ʮʝʥʪʲʨ. ʉʣʝʜ ʨʝʜʫʢʮʠʷʪʘ ʩʝ ʧʦʣʫʯʘʚʘ ʜʠʥ¨ʤʘ - 

ʩʲʚʢʫʧʥʦʩʪ ʦʪ:  

- ʛʣʘʚʝʥ ʩʠʣʦʚ ʚʝʢʪʦʨ 
­

R , 

ʧʨʠʣʦʞʝʥ ʚ ʨʝʜʫʢʮʠʦʥʥʠʷ 

ʮʝʥʪʲʨ ʪ.ʆ, ʧʦʣʫʯʝʥ ʢʘʪʦ ʩʫ- 

ʤʘ ʦʪ ʩʠʣʠʪʝ iF
­

 ʥʘ ʩʠʩʪʝʤʘʪʘ, 

- ʛʣʘʚʝʥ ʤʦʤʝʥʪ OM
­

 

 ʩʧʨʷʤʦ ʨʝʜʫʢʮʠʦʥʥʠʷ ʮʝʥʪʲʨ 

ʪ.ʆ, ʩʫʤʘ ʦʪ ʤʦʤʝʥʪʠʪʝ iOM  

­

  

ʥʘ ʩʠʣʠʪʝ iF
­

 ʩʧʨʷʤʦ ʪ.ʆ. 

ɿʘ ʠʟʚʲʨʰʚʘʥʝ ʥʘ ʨʝʜʫʢʮʠʷʪʘ ʝ ʥʝʦʙʭʦʜʠʤʦ ʩʠʣʠʪʝ ʜʘ ʩʝ Ăʧʦʩʪʘ- 

ʚʷʪò ʚʲʨʭʫ ʦʙʱʘ ʜʠʨʝʢʪʨʠʩʘ l, ʤʠʥʘʚʘʱʘ ʧʨʝʟ ʪ.ʆ, ʧʨʠ ʢʦʝʪʦ ʩʝ ʧʦʷʚʷ- 

ʚʘʪ ʤʦʤʝʥʪʠʪʝ ʠʤ 1OM
­

, 2OM
­

, OiM
­

, ... OnM
­

 ʩʧʨʷʤʦ ʪ.ʆ.  

 

ʌʠʛ.1.23. 
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ʉʠʣʠʪʝ iF
­

 ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʯʨʝʟ ʝʜʠʥʠʯʥʠʷ ʚʝʢʪʦʨ 
­

e  ʥʘ ʜʠʨʝʢʪʨʠʩʘ- 

ʪʘ: 
­­

= eFF ii . , ʢʲʜʝʪʦ iF  ʝ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʩʠʣʘʪʘ. ɿʘ ʛʣʘʚʥʠʷ ʩʠʣʦʚ ʚʝʢ- 

ʪʦʨ ʩʝ ʧʦʣʫʯʘʚʘ: 
­

=

­

=

­­

=== ää eReFFR
n

i
i

n

i

i ..
11

. 

ʄʦʤʝʥʪʠʪʝ ʥʘ ʩʠʣʠʪʝ ʩʧʨʷʤʦ ʪ.ʆ ʩʘ: 
­­­­­
³=³= erFeFrM iiiiOi .. . ɿʘ 

ʛʣʘʚʥʠʷ ʤʦʤʝʥʪ ʥʘ ʩʠʣʠʪʝ ʩʝ ʧʦʣʫʯʘʚʘ: 

ää ä
=

­­

= =

­­­­

³=
ö
ö

÷

õ

æ
æ

ç

å
³==

n

i
ii

n

i

n

i
iiOiO erFerFMM

11 1

.. . 

ʊʲʡ ʢʘʪʦ OM
­

  ̂
­

e, ʪʦ  OM
­

  ̂
­

R. ɺ ʪʘʢʲʚ ʩʣʫʯʘʡ ʩʠʩʪʝʤʘʪʘ ʫʩʧʦ-

ʨʝʜʥʠ ʩʠʣʠ ʤʦʞʝ ʜʘ ʩʝ ʨʝʜʫʮʠʨʘ ʜʦ ʝʜʥʘ ʩʠʣʘ 
­­

=RR*  ʩ ʧʨʠʣʦʞʥʘ 

ʪʦʯʢʘ ʉ ʩ ʨʘʜʠʫʩ-ʚʝʢʪʦʨ 
C

r
­
, ʟʘ ʢʦʷʪʦ: OMRr

C

­­­

=³ * . ʅʦ 
­­

= eRR .**  ʠ  

­­­­

³=³ erRRr
CC

.** . ʊʦʛʘʚʘ ä
=

­­­­

³=³
n

i

ii erFerR
C

1

..*  ʠ ʟʘ ʨʘʜʠʫʩ-ʚʝʢʪʦ-

ʨʘ ʥʘ ʧʨʠʣʦʞʥʘʪʘ ʪʦʯʢʘ ʉ ʥʘ ʨʘʚʥʦʜʝʡʩʪʚʘʱʘʪʘ 
­

*R  ʩʝ ʧʦʣʫʯʘʚʘ: 

ä

ää

=

=

­

=

­

­

==
n

i
i

n

i

ii

n

i

ii

C

F

rF

R

rF

r

1

11

.

*

.

. 

ʊʦʯʢʘʪʘ ʉ, ʚ ʢʦʷʪʦ ʝ ʧʨʠʣʦʞʝʥʘ ʨʘʚʥʦʜʝʡʩʪʚʘʱʘʪʘ 
­

*R , ʩʝ ʥʘʨʠʯʘ 

ʮʝʥʪʲʨ ʥʘ ʩʠʩʪʝʤʘʪʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ.  

ʂʦʛʘʪʦ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʲʪ ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ 

 ʝ ʧʨʝʜʩʪʘʚʝʥ ʯʨʝʟ ʥʝʛʦʚʠʪʝ ʧʨʦʝʢʮʠʠ: ( )zyxr C ,,=
­

, ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ  

ʮʝʥʪʲʨʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʦ ʬʦʨʤʫʣʠʪʝ: 

ä

ä

=

==
n

i
i

n

i
ii

C

F

xF

x

1

1

.

,  

ä

ä

=

==
n

i
i

n

i
ii

C

F

yF

y

1

1

.

,  

ä

ä

=

==
n

i
i

n

i
ii

C

F

zF

z

1

1

.

. 
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ʈʘʚʥʦʚʝʩʠʝ ʥʘ ʩʠʩʪʝʤʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ ï ʢʦʛʘʪʦ ʩʘ ʥʫʣʝʚʠ ʛʣʘʚʥʠ-

ʷʪ ʩʠʣʦʚ ʚʝʢʪʦʨ ʠ ʛʣʘʚʥʠʷʪ ʤʦʤʝʥʪ ʥʘ ʩʠʣʠʪʝ. 

ɺʝʢʪʦʨʥʦʪʦ ʫʩʣʦʚʠʝ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʠʤʘ ʚʠʜʘ: 

0...
1

21 ==+++= ä
=

­­­­­ n

i

in FFFFR  

ʠ 

0...
1

21 ==+++= ä
=

­­­­­ n

i

OiOnOOO MMMMM . 

ʂʦʛʘʪʦ ʩʠʣʠʪʝ ʩʘ ʟʘʜʘʜʝʥʠ ʩ ʧʨʦʝʢʮʠʠ, ʦʪ ʚʝʢʪʦʨʥʦʪʦ ʫʩʣʦʚʠʝ 

ʩʣʝʜʚʘʪ ʩʢʘʣʘʨʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʧʦ ʦʩʠʪʝ X, Y ʠ Z ʥʘ ʢʦʦʨʜʠ-

ʥʘʪʥʘʪʘ ʩʠʩʪʝʤʘ: 

0
1

==ä
=

n

i
ixx FR ,  0

1

==ä
=

n

i
iyy FR ,  0

1

==ä
=

n

i
izz FR , 

0
1

==ä
=

n

i
OixOx MM , 0

1

==ä
=

n

i
OiyOy MM , 0

1

==ä
=

n

i
OizOz MM . 

ʆʩʚʝʥ ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʘ ʚʲʟʤʦʞʥʠ ʠ ʯʘʩʪʥʠʪʝ ʩʣʫʯʘʠ: 

-  
­

R  = 0, 
­

OM Í 0. ʊʦʛʘʚʘ 
­

OM  ʩʝ ʨʝʜʫʮʠʨʘ ʜʦ ʜʚʦʡʢʘ ʩʠʣʠ, ʤʦʤʝʥ-

ʪʲʪ ʥʘ ʢʦʷʪʦ ʝ ʩʚʦʙʦʜʝʥ ʠ ʥʝ ʟʘʚʠʩʠ ʦʪ ʪʦʯʢʘʪʘ, ʟʘ ʢʦʷʪʦ ʩʝ ʠʟʚʲʨʰʚʘ 

ʨʝʜʫʢʮʠʷʪʘ.  

- 
­

R  Í 0, 
­

OM = 0. ʈʝʟʫʣʪʘʪʲʪ ʦʪ ʨʝʜʫʢʮʠʷʪʘ ʝ ʩʘʤʦ ʝʜʥʘ ʩʠʣʘ, 

ʨʘʚʥʦʜʝʡʩʪʚʘʱʘ, ʧʨʠʣʦʞʝʥʘ ʚ ʨʝʜʫʢʮʠʦʥʥʠʷ ʮʝʥʪʲʨ, ʩ ʢʦʷʪʦ ʤʦʞʝ ʜʘ 

ʩʝ ʟʘʤʝʥʠ ʩʠʩʪʝʤʘʪʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ.  

 ʎʝʥʪʲʨ ʥʘ ʪʝʞʝʩʪʪʘ ï ʪʦʯʢʘʪʘ, ʚ ʢʦʷʪʦ ʝ ʧʨʠʣʦʞʝʥʘ ʨʘʚʥʦʜʝʡ-

ʩʪʚʘʱʘʪʘ ʥʘ ʫʩʧʦʨʝʜʥʠʪʝ ʩʠʣʠ ʥʘ ʪʝʞʝʩʪʪʘ, ʜʝʡʩʪʚʘʱʠ ʚʲʨʭʫ ʩʠʩʪʝʤʘ 

ʤʘʪʝʨʠʘʣʥʠ ʪʦʯʢʠ.  
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ʂʦʛʘʪʦ ʩʠʩʪʝʤʘʪʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ ʩʘ ʩʠʣʠ ʥʘ ʪʝʞʝʩʪʪʘ: 

­­­
== gmGF iii . , ʢʲʜʝʪʦ m ʝ ʤʘʩʘʪʘ, 

­

g  ʝ ʟʝʤʥʦʪʦ ʫʩʢʦʨʝʥʠʝ, ʩʣʝʜ 

ʟʘʤʝʩʪʚʘʥʝʪʦ ʠʤ ʚʲʚ ʬʦʨʤʫʣʘʪʘ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʧʦʣʦʞʝʥʠʝʪʦ ʥʘ 

ʮʝʥʪʲʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʩʠʣʠ ʩʝ ʧʦʣʫʯʘʚʘ: 

ä

ä

ä

ä

ä

ä

=

=

­

=

=

­

=

=

­

­
===

n

i
i

n

i
ii

n

i
i

n

i
ii

n

i
i

n

i
ii

m

rm

gm

rgm

F

rF

r
C

1

1

1

1

1

1

.

.

...

. 

ʂʦʛʘʪʦ ʨʘʜʠʫʩ-ʚʝʢʪʦʨʲʪ ʥʘ ʮʝʥʪʲʨʘ ʥʘ ʩʠʩʪʝʤʘʪʘ ʫʩʧʦʨʝʜʥʠ ʩʠʣʠ 

ʝ ʧʨʝʜʩʪʘʚʝʥ ʯʨʝʟ ʥʝʛʦʚʠʪʝ ʧʨʦʝʢʮʠʠ: ( )zyxr
C

,,=
­

, ʢʦʦʨʜʠʥʘʪʠʪʝ ʥʘ 

ʮʝʥʪʲʨʘ ʥʘ ʪʝʞʝʩʪʪʘ ʩʝ ʦʧʨʝʜʝʣʷʪ ʧʦ ʬʦʨʤʫʣʠʪʝ: 

ä

ä

=

==
n

i
i

n

i
ii

C

F

xm

x

1

1

.

,  

ä

ä

=

==
n

i
i

n

i
ii

C

F

ym

y

1

1

.

,  

ä

ä

=

==
n

i
i

n

i
ii

C

F

zm

z

1

1

.

. 

6. ʉʠʣʘ ʥʘ ʪʨʠʝʥʝ. 

6.1. ʉʲʱʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ.  

ʉʠʣʘ ʥʘ ʪʨʠʝʥʝ ʚʲʟʥʠʢʚʘ ʧʨʠ ʢʦʥʪʘʢʪ ʤʝʞʜʫ ʜʚʝ ʪʝʣʘ, ʢʦʛʘʪʦ ʪʝ ʩʘ 

ʧʨʠʪʠʩʥʘʪʠ ʝʜʥʦ ʢʲʤ ʜʨʫʛʦ. ɺ ʤʷʩʪʦʪʦ ʥʘ ʢʦʥʪʘʢʪʘ ʛʨʘʧʘʚʠʥʠʪʝ ʥʘ 

ʜʚʝʪʝ ʪʝʣʘ ʥʘʚʣʠʟʘʪ ʝʜʥʠ ʚ ʜʨʫʛʠ ʠ ʩʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʪ ʥʘ ʚʟʘʠʤʥʦʪʦ 

ʧʣʲʟʛʘʥʝ ʥʘ ʪʝʣʘʪʘ ï ʬʠʛ.1.24.ʘ. ʉʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ ʝ ʨʝʘʢʮʠʷ, 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʷʱʘ ʩʝ ʥʘ ʧʨʠ-

ʣʦʞʝʥʘ ʚʲʥʰʥʘ ʩʠʣʘ ʚʲʨʭʫ 

ʜʘʜʝʥʦ ʪʷʣʦ. ɺ ʟʘʚʠʩʠʤʦʩʪ ʦʪ 

ʥʘʯʠʥʘ ʥʘ ʧʨʠʣʘʛʘʥʝ ʥʘ 

ʚʲʥʰʥʠʪʝ ʩʠʣʠ ʠ ʩʠʣʠʪʝ ʥʘ 

ʨʝʘʢʮʠʠʪʝ ʢʲʤ ʪʷʣʦʪʦ, ʝ 

 

ʘ.    ʙ. 

ʌʠʛ.1.24. 
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ʚʲʟʤʦʞʥʦ ʪʦ ʜʘ ʠʟʚʲʨʰʠ ʜʚʘ ʚʠʜʘ ʜʚʠʞʝʥʠʷ ï ʧʣʲʟʛʘʥʝ ʠ ʪʲʨʢʘʣʷʥʝ. 

ʂʲʤ ʩʣʫʯʘʠʪʝ ʥʘ ʜʚʠʞʝʥʠʝ ʥʘ ʪʷʣʦʪʦ ʩʝ ʧʨʝʤʠʥʘʚʘ ʩʣʝʜ ʢʘʪʦ ʩʝ 

ʥʘʨʫʰʘʪ ʫʩʣʦʚʠʷʪʘ ʟʘ ʨʘʚʥʦʚʝʩʠʝ, ʢʦʠʪʦ ʦʩʠʛʫʨʷʚʘʪ ʧʦʢʦʡ ʥʘ ʪʷʣʦʪʦ. 

6.2. ʊʨʠʝʥʝ ʧʨʠ ʧʣʲʟʛʘʥʝ. 

ʇʣʲʟʛʘʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʚʝʯʝ ʧʨʠ ʧʣʦʩʢʠ ʪʝʣʘ. ʂʦʛʘʪʦ ʚʲʨʭʫ 

ʪʷʣʦ ʚ ʧʦʢʦʡ ʜʝʡʩʪʚʘʪ ʩʠʣʠʪʝ 
­

G  - ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ, 

ʠ 
­

F  - ʫʩʧʦʨʝʜʥʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʪʝʟʠ ʩʠʣʠ ʩʲʟʜʘʚʘʪ ʩʲʦʪʚʝʪʥʠʪʝ ʨʝ- 

ʘʢʮʠʠ 
­

N  - ʥʦʨʤʘʣʥʘ ʨʝʘʢʮʠʷ, ʠ 
­

T  - ʩʠʣʘ ʥʘ ʪʨʠʝʥʝ - ʬʠʛ.1.24.ʙ.  

ʇʨʠ ʧʦʢʦʡ ʥʘ ʪʷʣʦʪʦ ʩʘ ʠʟʧʲʣʥʝʥʠ ʫʩʣʦʚʠʷʪʘ ʟʘ ʨʘʚʥʦʚʝʩʠʝ. 

ɿʘʧʠʩʘʥʠ ʧʦ ʦʩʠʪʝ ʍ ʠ ʋ, ʪʝ ʩʘ: 

0=-TF ,  ʠʣʠ FT=  

ʠ 

0=-GN ,  ʠʣʠ GN= . 

ʇʨʠ ʧʣʘʚʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʩʠʣʘʪʘ 
­

F  ʨʘʚʥʦʚʝʩʠʝʪʦ 

ʩʝ ʟʘʧʘʟʚʘ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ ʥʷʢʘʢʚʘ ʤʘʢʩʠʤʘʣʥʘ ʛʨʘʥʠʯʥʘ ʩʪʦʡʥʦʩʪ T0 

ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ: T < T0. ɻʨʘʥʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ ʩʠʣʘʪʘ ʪʨʠʝʥʝ ʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʨʝʘʢʮʠʷ: T0 = ɛ0.N, ʢʲʜʝʪʦ ɛ0 ʝ 

ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʠʝʥʝ ʧʨʠ ʧʦʢʦʡ ʟʘ ʧʣʲʟʛʘʥʝ ʠ ʝ ʙʝʟʨʘʟʤʝʨʥʘ 

ʚʝʣʠʯʠʥʘ. ʊʦʡ ʟʘʚʠʩʠ ʦʪ ʚʝʱʝʩʪʚʦʪʦ ʥʘ ʪʝʣʘʪʘ ʠ ʦʪ ʩʲʩʪʦʷʥʠʝʪʦ ʥʘ 

ʪʨʠʝʱʠʪʝ ʩʝ ʧʦʚʲʨʭʥʦʩʪʠ.  

ɽʣʝʤʝʥʪʠʪʝ ʥʘ ʚʝʢʪʦʨʘ ʥʘ ʩʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ ʩʘ: 

- ʧʨʠʣʦʞʥʘ ʪʦʯʢʘ ï ʜʦʧʠʨʥʘʪʘ ʪʦʯʢʘ ʥʘ ʪʷʣʦʪʦ ʩ ʢʦʥʪʘʢʪʥʘʪʘ 

ʧʦʚʲʨʭʥʦʩʪ, 

- ʜʠʨʝʢʪʨʠʩʘ ï ʫʩʧʦʨʝʜʥʘ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ, ʥʘ ʢʦʷʪʦ ʣʝʞʠ ʪʷʣʦʪʦ, 

- ʧʦʩʦʢʘ ï ʦʙʨʘʪʥʘ ʥʘ ʚʲʟʤʦʞʥʦʪʦ ʧʨʝʤʝʩʪʚʘʥʝ ʥʘ ʪʷʣʦʪʦ ʧʦʜ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʧʨʠʣʦʞʝʥʠʪʝ ʚʲʨʭʫ ʥʝʛʦ ʩʠʣʠ, 
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- ʛʦʣʝʤʠʥʘ ï ʦʛʨʘʥʠʯʘʚʘ ʩʝ ʦʪ ʥʝʨʘʚʝʥʩʪʚʦʪʦ: 

NT .0m¢ . 

ʂʦʛʘʪʦ ʧʦʢʦʷʪ ʥʘ ʪʷʣʦʪʦ ʩʝ ʥʘʨʫʰʠ ʧʨʠ NF .0m² , ʛʦʣʝʤʠʥʘʪʘ ʥʘ 

ʩʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ ʧʨʠʝʤʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʩʪʦʡʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʜʘʚʘ ʩ 

ʬʦʨʤʫʣʘʪʘ: 

NT .m= , 

ʢʲʜʝʪʦ ɛ ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʠʝʥʝ ʧʨʠ ʧʣʲʟʛʘʥʝ ʩ ʛʦʣʝʤʠʥʘ, ʤʘʣʢʦ 

ʧʦ-ʤʘʣʢʘ ʦʪ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʪʨʠʝʥʝ ʧʨʠ ʧʦʢʦʡ  ɛ0. 

6.3. ʊʨʠʝʥʝ ʧʨʠ ʪʲʨʢʘʣʷʥʝ. 

ʊʲʨʢʘʣʷʥʝ ʩʝ ʥʘʙʣʶʜʘʚʘ ʥʘʡ-ʚʝʯʝ ʧʨʠ ʚʘʣʯʝʩʪʠ ʪʝʣʘ. ʂʦʛʘʪʦ ʢʨʲʛ- 

ʣʦ ʪʷʣʦ ʩ ʪʝʛʣʦ 
­

G  ʩʝ ʧʦʩʪʘʚʠ ʚʲʨʭʫ ʭʦʨʠʟʦʥʪʘʣʥʘ ʧʦʚʲʨʭʥʦʩʪ, ʪʷ ʩʝ 

ʜʝʬʦʨʤʠʨʘ ʩʠʤʝʪʨʠʯʥʦ ʦʢʦʣʦ ʜʦʧʠʨʥʘʪʘ ʪʦʯʢʘ ɸ ï ʬʠʛ.1.25.ʘ. ʇʨʠ 

ʜʝʡʩʪʚʠʝ ʥʘ ʩʠʣʘ 
­

F  ʚʲʨʭʫ ʪʷʣʦʪʦ, ʫʩʧʦʨʝʜʥʦ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ, 

ʜʝʬʦʨʤʘʮʠʷʪʘ ʩʝ ʦʪʤʝʩʪʚʘ ʚ ʧʦʩʦʢʘʪʘ ʥʘ ʜʝʡʩʪʚʠʝ ʥʘ ʩʠʣʘʪʘ ʠ 

ʜʦʧʠʨʥʘʪʘ ʪʦʯʢʘ ʝ ɸ' ï ʬʠʛ.1.25.ʙ. ɼʝʬʦʨʤʠʨʘʥʝʪʦ ʥʘ ʧʦʚʲʨʭʥʦʩʪʪʘ 

ʟʘʜʲʨʞʘ ʪʷʣʦʪʦ ʚ ʧʦʢʦʡ.   

 

 

ʘ.    ʙ.    ʚ. 

ʌʠʛ.1.25. 
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ɼʝʡʩʪʚʘʱʠʪʝ ʩʠʣʠ ʚʲʨʭʫ ʪʷʣʦʪʦ 
­

G  ʠ 
­

F  ʩʘ ʧʨʠʣʦʞʝʥʠ ʚ ʪ.ʉ, ʘ ʩ-̡ 

ʦʪʚʝʪʥʠʪʝ ʨʝʘʢʮʠʠ, 
­

N  - ʥʦʨʤʘʣʥʘʪʘ ʨʝʘʢʮʠʷ ʠ 
­

T  - ʩʠʣʘʪʘ ʥʘ ʪʨʠʝʥʝ, 

ʩʘ ʧʨʠʣʦʞʝʥʠ ʚ ʪ. ɸ'.  

ɿʘ ʪʦʚʘ ʨʘʟʧʦʣʦʞʝʥʠʝ ʥʘ ʩʠʣʠʪʝ ʧʨʠ ʧʦʢʦʡ ʥʘ ʪʷʣʦʪʦ ʫʩʣʦʚʠʷʪʘ ʟʘ 

ʨʘʚʥʦʚʝʩʠʝ ʧʦ ʦʩʠʪʝ ʍ, ʋ ʠ ʩʧʨʷʤʦ ʪ.ʉ ʩʘ: 

0=-TF ,     ʠʣʠ  FT= , 

0=-GN ,     ʠʣʠ  GN= , 

 0.. =- TrNd ,   ʠʣʠ  FrTrN ... ==d . 

ʄʦʤʝʥʪʲʪ ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʨʝʘʢʮʠʷ NMT .d=  ʩʝ ʥʘʨʠʯʘ ʤʦʤʝʥʪ ʥʘ 

ʪʨʠʝʥʝʪʦ ʠ ʩʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʷ ʥʘ ʪʲʨʢʘʣʷʥʝʪʦ ʥʘ ʪʷʣʦʪʦ.  

ʇʨʠ ʧʣʘʚʥʦ ʫʚʝʣʠʯʘʚʘʥʝ ʥʘ ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʩʠʣʘʪʘ 
­

F  ʨʘʚʥʦʚʝʩʠʝʪʦ 

ʩʝ ʟʘʧʘʟʚʘ ʜʦ ʜʦʩʪʠʛʘʥʝ ʥʘ ʥʷʢʘʢʚʘ ʤʘʢʩʠʤʘʣʥʘ ʛʨʘʥʠʯʥʘ ʩʪʦʡʥʦʩʪ  

ʤʦʤʝʥʪʘ ʥʘ ʪʨʠʝʥʝ: ʄT < ʄT0. ɻʨʘʥʠʯʥʘʪʘ ʩʪʦʡʥʦʩʪ ʝ ʧʨʦʧʦʨʮʠʦʥʘʣʥʘ 

ʥʘ ʥʦʨʤʘʣʥʘʪʘ ʨʝʘʢʮʠʷ: ʄT0 = ŭ0.N, ʢʲʜʝʪʦ ŭ0 ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʠʝʥʝ 

ʧʨʠ ʧʦʢʦʡ ʟʘ ʪʲʨʢʘʣʷʥʝ ʠ ʠʤʘ ʨʘʟʤʝʨʥʦʩʪ ʥʘ ʜʲʣʞʠʥʘ.  

ʂʦʛʘʪʦ ʧʦʢʦʷʪ ʥʘ ʪʷʣʦʪʦ ʩʝ ʥʘʨʫʰʠ, ʛʦʣʝʤʠʥʘʪʘ ʥʘ ʤʦʤʝʥʪʘ ʥʘ 

ʪʨʠʝʥʝ ʧʨʠʝʤʘ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʘ ʩʪʦʡʥʦʩʪ, ʢʦʷʪʦ ʩʝ ʜʘʚʘ ʩ ʬʦʨʤʫʣʘʪʘ: 

NMT .d= , 

ʢʲʜʝʪʦ ŭ ʝ ʢʦʝʬʠʮʠʝʥʪ ʥʘ ʪʨʠʝʥʝ ʧʨʠ ʪʲʨʢʘʣʷʥʝ ʩ ʛʦʣʝʤʠʥʘ, ʤʘʣʢʦ ʧʦ-

ʤʘʣʢʘ ʦʪ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʪʨʠʝʥʝ ʧʨʠ ʧʦʢʦʡ ŭ0. 

ʋʩʣʦʚʠʷ ʟʘ ʧʦʢʦʡ ʥʘ ʪʷʣʦʪʦ, ʜʘ ʥʷʤʘ ʧʣʲʟʛʘʥʝ ʠ ʪʲʨʢʘʣʷʥʝ, ʩʘ: 

NF .0m¢   ʠ  
r

N
F

.0d¢ . 

ʉʘʤʦ ʧʣʲʟʛʘʥʝ, ʙʝʟ ʪʲʨʢʘʣʷʥʝ, ʱʝ ʠʤʘ ʧʨʠ ʫʩʣʦʚʠʝ ʯʝ: 

NF .0m²   ʠ  
r

N
F

.0d¢ . 
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ʉʘʤʦ ʪʲʨʢʘʣʷʥʝ, ʙʝʟ ʧʣʲʟʛʘʥʝ, ʱʝ ʠʤʘ ʧʨʠ ʫʩʣʦʚʠʝ ʯʝ: 

NF .0m¢   ʠ  
r

N
F

.0d² . 

ʊʲʨʢʘʣʷʥʝ ʠ ʧʣʲʟʛʘʥʝ, ʱʝ ʠʤʘ ʧʨʠ ʫʩʣʦʚʠʝ ʯʝ: 

NF .0m²   ʠ  
r

N
F

.0d² . 
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ɺʊʆʈɸ ɻʃɸɺɸ  

ʉ ʒ ʇ ʈ ʆ ʊ ʀ ɺ ʃ ɽ ʅ ʀ ɽ  ʅ ɸ   ʄ ɸ ʊ ɽ ʈ ʀ ɸ ʃ ʀ ʊ ɽ  

 

1. ʆʩʥʦʚʥʠ ʧʦʥʷʪʠʷ ʥʘ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ. 

ʉʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ - ʠʟʫʯʘʚʘ ʨʝʘʣʥʠʪʝ ʪʝʣʘ, ʢʦʠʪʦ 

ʧʦʜ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʲʥʰʥʠ ʩʠʣʠ ʩʝ ʜʝʬʦʨʤʠʨʘʪ - ʠʟʤʝʥʷʪ ʩʚʦʷʪʘ 

ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʠ, ʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʲʥʰʥʠʪʝ ʩʠʣʠ 

ʤʦʛʘʪ ʜʘ ʩʝ ʨʘʟʨʫʰʘʪ. 

ʊʚ̡ʨʜʠ ʪʝʣʘ - ʩʲʩʪʦʷʪ ʩʝ ʦʪ ʤʦʣʝʢʫʣʠ, ʩʚʲʨʟʘʥʠ ʧʦʤʝʞʜʫ ʩʠ ʩ 

ʚʲʪʨʝʰʥʠ ʩʠʣʠ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ.  

ʅʝʥʘʧʨʝʛʥʘʪʦ ʩʲʩʪʦʷʥʠʝ - ʢʦʛʘʪʦ ʪʷʣʦʪʦ ʥʝ ʝ ʥʘʪʦʚʘʨʝʥʦ ʩ 

ʚʲʥʰʥʠ ʩʠʣʠ ʠ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ ʜʲʨʞʘʪ ʯʘʩʪʠʮʠʪʝ ʚ ʨʘʚʥʦʚʝʩʥʦ 

ʧʦʣʦʞʝʥʠʝ.  

ʅʘʧʨʝʛʥʘʪʦ ʩʲʩʪʦʷʥʠʝ - ʢʦʛʘʪʦ ʪʷʣʦʪʦ ʝ ʥʘʪʦʚʘʨʝʥʦ ʩ ʚʲʥʰʥʠ 

ʩʠʣʠ. ʇʨʠʣʘʛʘʥʝʪʦ ʥʘ ʚʲʥʰʥʠ ʩʠʣʠ ʥʘʨʫʰʘʚʘ ʥʦʨʤʘʣʥʠʪʝ ʨʘʟʩʪʦʷʥʠʷ 

ʤʝʞʜʫ ʤʦʣʝʢʫʣʠʪʝ ʠ ʪʝʣʘʪʘ ʩʝ ʜʝʬʦʨʤʠʨʘʪ. ʇʨʠ ʪʦʚʘ ʩʝ ʠʟʤʝʥʷ 

ʥʦʨʤʘʣʥʦʪʦ ʤʝʞʜʫʤʦʣʝʢʫʣʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʚ ʪʝʣʘʪʘ ʚʲʟʥʠʢʚʘʪ 

ʜʦʧʲʣʥʠʪʝʣʥʠ ʚʲʪʨʝʰʥʠ ʩʠʣʠ, ʢʦʠʪʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʘʪ ʥʘ 

ʜʝʬʦʨʤʘʮʠʷʪʘ ʠ ʩʝ ʩʪʨʝʤʷʪ ʜʘ ʚʲʨʥʘʪ ʯʘʩʪʠʮʠʪʝ ʥʘ ʪʝʣʘʪʘ ʚ 

ʧʲʨʚʦʥʘʯʘʣʥʦʪʦ ʠʤ ʩʲʩʪʦʷʥʠʝ. 

ɼʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʪʷʣʦʪʦ ʝ ʦʛʨʘʥʠʯʝʥʘ. ʂʦʛʘʪʦ ʚʲʥʰʥʠʪʝ ʩʠʣʠ 

ʜʦʩʪʠʛʥʘʪ ʦʧʨʝʜʝʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʟʘ ʜʘʜʝʥ ʤʘʪʝʨʠʘʣ, ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ 

ʥʝ ʤʦʛʘʪ ʜʘ ʛʠ ʫʨʘʚʥʦʚʝʩʷʪ ʠ ʪʷʣʦʪʦ ʩʝ ʨʘʟʨʫʰʘʚʘ. 

1.1. ʄʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ. 

ʉʚʦʡʩʪʚʦʪʦ ʥʘ ʪʚʲʨʜʠʪʝ ʪʝʣʘ ʜʘ ʚʲʟʩʪʘʥʦʚʷʚʘʪ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʩʠ 

ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʠ ʩʣʝʜ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʲʥʰʥʠʪʝ ʩʠʣʠ ʩʝ 
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ʥʘʨʠʯʘ ʝʣʘʩʪʠʯʥʦʩʪ, ʘ ʜʝʬʦʨʤʘʮʠʷʪʘ, ʢʦʷʪʦ ʠʟʯʝʟʚʘ ï ʝʣʘʩʪʠʯʥʘ 

ʜʝʬʦʨʤʘʮʠʷ. ɸʙʩʦʣʶʪʥʦ ʝʣʘʩʪʠʯʥʠ ʪʝʣʘ ʥʝ ʩʲʱʝʩʪʚʫʚʘʪ. ɺʩʠʯʢʠ 

ʤʘʪʝʨʠʘʣʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠ ʩʪʦʡʥʦʩʪʠ ʥʘ ʚʲʥʰʥʠʪʝ ʩʠʣʠ ʠʤʘʪ 

ʦʩʪʘʪʲʯʥʘ ʜʝʬʦʨʤʘʮʠʷ, ʪ.ʝ. ʩʣʝʜ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʜʝʡʩʪʚʠʝʪʦ ʥʘ 

ʚʲʥʰʥʠʪʝ ʩʠʣʠ ʪʝʣʘʪʘ ʥʝ ʚʲʟʩʪʘʥʦʚʷʚʘʪ ʧʲʨʚʦʥʘʯʘʣʥʠʪʝ ʩʠ ʬʦʨʤʘ ʠ 

ʨʘʟʤʝʨʠ. ʊʘʟʠ ʜʝʬʦʨʤʘʮʠʷ ʩʝ  ʥʘʨʠʯʘ ʧʣʘʩʪʠʯʥʘ ʜʝʬʦʨʤʘʮʠʷ. 

ʀʜʝʘʣʥʦ ʝʣʘʩʪʠʯʥʦʪʦ ʪʷʣʦ ʠʤʘ ʝʣʘʩʪʠʯʥʘ ʠʣʠ ʠʟʯʝʟʚʘʱʘ 

ʜʝʬʦʨʤʘʮʠʷ. ʀʜʝʘʣʥʦ ʧʣʘʩʪʠʯʥʦʪʦ ʪʷʣʦ ʠʤʘ ʧʣʘʩʪʠʯʥʘ ʠʣʠ ʦʩʪʘʪʲʯʥʘ 

ʜʝʬʦʨʤʘʮʠʷ. ʈʝʘʣʥʠʪʝ ʪʝʣʘ ʩʘ ʝʣʘʩʪʦʧʣʘʩʪʠʯʥʠ.  

ɺ ʤʘʰʠʥʥʠʪʝ ʝʣʝʤʝʥʪʠ ʪʨʷʙʚʘ ʜʘ ʠʤʘ ʩʘʤʦ ʝʣʘʩʪʠʯʥʠ 

ʜʝʬʦʨʤʘʮʠʠ. ɿʘ ʜʘ ʝ ʠʟʧʲʣʥʝʥʦ ʪʦʚʘ ʫʩʣʦʚʠʝ, ʚ ʪʝʭʥʠʯʝʩʢʘʪʘ 

ʣʠʪʝʨʘʪʫʨʘ ʩʝ ʧʦʩʦʯʚʘ ʥʘʡ-ʛʦʣʷʤʘʪʘ ʜʦʧʫʩʪʠʤʘ ʜʝʬʦʨʤʘʮʠʷ, ʜʦ ʢʦʷʪʦ 

ʟʘ ʝʣʝʤʝʥʪʘ ʝ ʠʟʧʲʣʥʝʥʦ ʪʦʚʘ ʫʩʣʦʚʠʝ. ʄʘʢʩʠʤʘʣʥʘʪʘ ʩʪʦʡʥʦʩʪ ʥʘ 

ʜʦʧʲʣʥʠʪʝʣʥʠʪʝ ʚʲʪʨʝʰʥʠ ʩʠʣʠ, ʧʨʠ ʢʦʷʪʦ ʪʷʣʦʪʦ ʩʝ ʨʘʟʨʫʰʘʚʘ, ʩʝ 

ʥʘʨʠʯʘ ʷʢʦʩʪ ʥʘ ʤʘʪʝʨʠʘʣʘ. 

1.2. ʇʨʝʜʤʝʪ ʠ ʟʘʜʘʯʠ ʥʘ ʩʲʧʨʦʤʘʪʘ. 

ʆʩʥʦʚʥʘʪʘ ʟʘʜʘʯʘ ʥʘ ʉʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʝ ʪʘʢʦʚʘ 

ʦʨʘʟʤʝʨʷʚʘʥʝ ʥʘ ʜʝʪʘʡʣʠʪʝ, ʯʝ ʜʘ ʩʝ ʦʩʠʛʫʨʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʥʘ 

ʟʘʜʘʜʝʥʠ ʚʲʥʰʥʠ ʩʠʣʠ ʙʝʟ ʜʘ ʩʝ ʨʘʟʨʫʰʠ ʜʝʪʘʡʣ̡ʪ ʠ ʜʝʬʦʨʤʘʮʠʠʪʝ ʜʘ 

ʙʲʜʘʪ ʚ ʛʨʘʥʠʮʠʪʝ ʥʘ ʜʦʧʫʩʪʠʤʦʪʦ ʧʨʠ ʥʘʡ-ʤʘʣʲʢ ʨʘʟʭʦʜ ʥʘ ʤʘʪʝʨʠʘʣ.  

ʂ̡ ʤ ʜʝʪʘʡʣʠʪʝ, ʠʟʛʦʪʚʝʥʠ ʦʪ ʩʲʦʪʚʝʪʥʠʪʝ ʤʘʪʝʨʠʘʣʠ, ʩʝ ʧʦʩʪʘʚʷʪ 

ʠʟʠʩʢʚʘʥʠʷ ʟʘ: 

- ʷʢʦʩʪ - ʜʘ ʠʟʜʲʨʞʘʪ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʙʝʟ ʜʘ ʩʝ ʨʘʟʨʫʰʘʪ;  

- ʢʦʨʘʚʠʥʘ ï ʜʘ ʥʝ ʩʝ ʜʝʬʦʨʤʠʨʘʪ ʧʦʚʝʯʝ ʦʪ ʜʦʧʫʩʪʠʤʦʪʦ; 

- ʫʩʪʦʡʯʠʚʦʩʪ ï ʜʘ ʟʘʧʘʟʚʘʪ ʬʦʨʤʘʪʘ ʩʠ;  

- ʠʢʦʥʦʤʠʯʥʦʩʪ ï ʜʘ ʠʤʘʪ ʥʠʩʢʘ ʮʝʥʘ. 
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1.3. ʆʩʥʦʚʥʠ ʧʨʠʥʮʠʧʠ ʠ ʭʠʧʦʪʝʟʠ ʥʘ ʩʲʧʨʦʤʘʪʘ. 

ɿʘ ʠʟʫʯʘʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʦʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʘ ʧʦʜ 

ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʚʲʥʰʥʠʪʝ ʩʠʣʠ ʩʝ ʧʨʘʚʷʪ ʥʷʢʦʠ ʦʧʨʦʩʪʷʚʘʱʠ 

ʜʦʧʫʩʢʘʥʠʷ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʢʦʠʪʦ ʩʘ ʚ ʩʲʛʣʘʩʠʝ ʩ ʦʧʠʪʘ: 

1. ʅʝʧʨʝʢʲʩʥʘʪʦʩʪ ʠ ʭʦʤʦʛʝʥʥʦʩʪ - ʤʘʪʝʨʠʷʪʘ ʠʟʧʲʣʚʘ ʨʘʚʥʦʤʝʨ-

ʥʦ ʠ ʙʝʟ ʧʨʘʟʥʠʥʠ ʮʝʣʠʷ ʦʙʝʤ ʥʘ ʪʷʣʦʪʦ. 

2. ʀʟʦʪʨʦʧʥʦʩʪ - ʤʝʭʘʥʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʘʪʝʨʠʘʣʘ ʩʘ ʝʜʥʠ ʠ 

ʩʲʱʠ ʚʲʚ ʚʩʠʯʢʠ ʥʘʧʨʘʚʣʝʥʠʷ. ʂʦʛʘʪʦ ʪʦʚʘ ʜʦʧʫʩʢʘʥʝ ʥʝ ʝ ʠʟʧʲʣʥʝʥʦ, 

ʤʘʪʝʨʠʘʣʲʪ ʩʝ ʥʘʨʠʯʘ ʘʥʠʟʦʪʨʦʧʝʥ. 

3. ʀʜʝʘʣʥʘ ʝʣʘʩʪʠʯʥʦʩʪ - ʧʨʠ ʥʘʪʦʚʘʨʚʘʥʝ ʜʦ ʛʨʘʥʠʮʘʪʘ ʥʘ ʝʣʘʩ-

ʪʠʯʥʦʩʪʪʘ, ʪʝʣʘʪʘ ʩʣʝʜ ʧʨʝʤʘʭʚʘʥʝ ʥʘ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʚʲʟʩʪʘʥʦʚʚ̫ʘʪ 

ʥʘʧʲʣʥʦ ʥʘʯʘʣʥʘʪʘ ʩʠ ʬʦʨʤʘ ʠ ʨʘʟʤʝʨʠ. 

4. ʇʨʠʥʮʠʧ ʥʘ ʥʝʠʟʤʝʥʥʠ ʥʘʯʘʣʥʠ ʨʘʟʤʝʨʠ - ʧʨʠ ʥʘʪʦʚʘʨʚʘʥʝ ʚ 

ʛʨʘʥʠʮʠʪʝ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ ʧʨʦʤʝʥʠʪʝ ʥʘ ʨʘʟʤʝʨʠʪʝ ʩʘ ʧʨʝʥʝʙʨʝʞʠʤʦ 

ʤʘʣʢʠ. 

5. ʇʨʠʥʮʠʧ ʥʘ ʩʫʧʝʨʧʦʟʠʮʠʷʪʘ - ʨʝʟʫʣʪʘʪʲʪ ʦʪ ʝʜʥʦʚʨʝʤʝʥʥʦʪʦ 

ʜʝʡʩʪʚʠʝ ʥʘ ʥʷʢʦʣʢʦ ʩʠʣʠ ʝ ʨʘʚʝʥ ʥʘ ʩʫʤʘʪʘ ʦʪ ʨʝʟʫʣʪʘʪʠʪʝ ʦʪ 

ʧʨʠʣʘʛʘʥʝʪʦ ʥʘ ʩʠʣʠʪʝ ʧʦʝʜʠʥʠʯʥʦ ʚ ʧʨʦʠʟʚʦʣʝʥ ʨʝʜ. 

6. ʍʠʧʦʪʝʟʘ ʥʘ ɹʝʨʥʫʣʠ - ʜʘʚʘ ʥʘʯʠʥʠʪʝ ʟʘ ʧʨʝʜʩʪʘʚʷʥʝ ʥʘ ʩʪʨʫʢ-

ʪʫʨʘʪʘ ʥʘ ʧʨʘʚʘ ʛʨʝʜʘ: 

- ʏʨʝʟ ʠʜʝʘʣʥʦ ʪʚʲʨʜʠ ʧʣʦʯʢʠ, ʢʦʠʪʦ ʧʨʝʜʠ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʩʘ 

ʫʩʧʦʨʝʜʥʠ ʧʦʤʝʞʜʫ ʩʠ. ʇʨʠ ʜʝʬʦʨʤʘʮʠʷʪʘ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ ʧʨʝʤʝʩʪʚʘʪ 

ʠ ʟʘʚʲʨʪʘʪ, ʥʦ ʦʩʪʘʚʘʪ ʚʠʥʘʛʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠ ʥʘ ʜʝʬʦʨʤʠʨʘʥʘʪʘ ʦʩ 

ʥʘ ʛʨʝʜʘʪʘ - ʬʠʛ.2.1.ʘ. 

- ʏʨʝʟ ʩʥʦʧ ʦʪ ʪʲʥʢʠ ʥʠʰʢʠ, ʢʦʠʪʦ ʧʨʝʜʠ ʥʘʪʦʚʘʨʚʘʥʝʪʦ ʩʘ 

ʫʩʧʦʨʝʜʥʠ ʥʘ ʦʩʪʘ ʥʘ ʛʨʝʜʘʪʘ. ʇʨʠ ʜʝʬʦʨʤʘʮʠʷʪʘ ʪʝ ʤʦʛʘʪ ʜʘ ʩʝ 
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ʠʟʢʨʠʚʷʚʘʪ, ʫʜʲʣʞʘʚʘʪ ʠ ʩʢʲʩʷʚʘʪ ʥʝʟʘʚʠʩʠʤʦ 

ʝʜʥʘ ʦʪ ʜʨʫʛʘ, ʥʦ ʦʩʪʘʚʘʪ ʚʠʥʘʛʠ ʫʩʧʦʨʝʜʥʠ ʥʘ 

ʜʝʬʦʨʤʠʨʘʥʘʪʘ ʦʩ ʥʘ ʛʨʝʜʘʪʘ - ʬʠʛ.2.1.ʙ.  

 

2. ʄʝʪʦʜ ʥʘ ʩʝʯʝʥʠʝʪʦ ʟʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ 

 ʚʲʪʨʝʰʥʠʪʝ ʫʩʠʣʠʷ. 

2.1. ɺʲʪʨʝʰʥʠ ʩʠʣʠ. 

ʉʠʣʠʪʝ, ʩ ʢʦʠʪʦ ʚʲʥʰʥʠ ʪʝʣʘ ʜʝʡʩʪʚʘʪ ʥʘ ʨʘʟʛʣʝʞʜʘʥʦʪʦ ʪʷʣʦ, ʩʝ 

ʥʘʨʠʯʘʪ ʚʲʥʰʥʠ ʩʠʣʠ (ʘʢʪʠʚʥʠ ʠ ʦʧʦʨʥʠ ʨʝʘʢʮʠʠ). ʊʝʟʠ ʩʠʣʠ ʩʝ 

ʨʘʟʛʣʝʞʜʘʪ ʚ ʩʪʘʪʠʢʘʪʘ. 

ʉʠʣʠʪʝ, ʟʘʧʘʟʚʘʱʠ ʮʷʣʦʩʪʪʘ ʥʘ ʪʝʣʘʪʘ (ʩʠʣʠʪʝ ʥʘ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝ), ʩʝ ʥʘʨʠʯʘʪ ʚʲʪʨʝʰʥʠ ʩʠʣʠ. ʊʝ ʩʲʱʝʩʪʚʫʚʘʪ ʚ ʝʩʪʝʩʪʚʝʥʦʪʦ 

ʥʝʥʘʧʨʝʛʥʘʪʦ ʩʲʩʪʦʷʥʠʝ ʥʘ ʪʷʣʦʪʦ ʠ ʚ ʥʘʧʨʝʛʥʘʪʦʪʦ ʩʲʩʪʦʷʥʠʝ, ʢʘʪʦ 

ʥʘʨʘʩʪʚʘʪ ʧʨʠ ʜʝʬʦʨʤʠʨʘʥʝʪʦ ʤʫ. 

ɺ ʩʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ  ʩʘ ʩʘʤʦ ʪʝʟʠ, 

ʚʲʟʥʠʢʚʘʱʠ ʜʦʧʲʣʥʠʪʝʣʥʦ ʚ ʨʝʟʫʣʪʘʪ ʥʘ ʜʝʬʦʨʤʠʨʘʥʝ ʥʘ ʪʷʣʦʪʦ. 

2.2. ʄʝʪʦʜ ʥʘ ʩʝʯʝʥʠʝʪʦ. 

ɺʲʪʨʝʰʥʠʪʝ ʩʠʣʠ ʩʘ ʧʨʦʠʟʚʦʣʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠ ʚ ʜʘʜʝʥʦ ʩʝʯʝʥʠʝ 

ʥʘ ʪʷʣʦʪʦ. ɿʘ ʪʷʭʥʦʪʦ ʦʧʨʝʜʝʣʷʥʝ ʩʝ ʧʨʠʣʘʛʘ ʤʝʪʦʜʲʪ ʥʘ ʩʝʯʝʥʠʝʪʦ, 

ʯʠʷʪʦ ʩʲʱʥʦʩʪ ʝ ʩʣʝʜʥʘʪʘ. ʈʘʟʛʣʝʞʜʘ ʩʝ ʦʩʥʦʚʝʥ  ʤʦʜʝʣ ʚ ʩʲʧʨʦʤʘʪʘ - 

ʧʨʘʚʘ ʛʨʝʜʘ ʩ ʧʨʘʚʦʲʛʲʣʥʦ ʩʝʯʝʥʠʝ ï ʬʠʛ.2.2.ʘ. ɻʨʝʜʘʪʘ ʝ ʥʘʪʦʚʘʨʝʥʘ ʩ 

ʚʲʥʰʥʠ ʩʠʣʠ mnn FFFFF
­

+

­­­­
...,,...,, 121 , ʢʦʠʪʦ ʚʢʣʶʯʚʘʪ ʘʢʪʠʚʥʠʪʝ ʩʠʣʠ ʠ 

ʦʧʦʨʥʠʪʝ ʨʝʘʢʮʠʠ. ʇʨʠ ʥʘʪʦʚʘʨʚʘʥʝ ʩ ʪʘʢʘʚʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʘ ʩʠʩʪʝʤʘ 

ʩʠʣʠ  ʛʨʝʜʘʪʘ ʝ ʚ ʨʘʚʥʦʚʝʩʠʝ ʠ ʧʦʣʫʯʘʚʘ ʩʲʦʪʚʝʪʥʘʪʘ ʜʝʬʦʨʤʘʮʠʷ.  

ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ, ʚ ʛʨʝʜʘʪʘ ʩʝ ʧʨʘʚʠ ʩʝʯʝʥʠʝ ʩ 

ʨʘʚʥʠʥʘ ˊ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʥʘ ʦʩʪʘ ʥʘ ʛʨʝʜʘʪʘ, ʩʣʝʜ ʢʦʝʪʦ ʩʝʯʝʥʠʝʪʦ 

 

ʌʠʛ.2.1. 
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ʤʠʩʣʝʥʦ ʩʝ ʤʝʩʪʠ ʧʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʛʨʝʜʘʪʘ.  

ʉʝʯʝʥʠʝʪʦ ʨʘʟʜʝʣʷ ʛʨʝ-

ʜʘʪʘ ʥʘ ʣʷʚʘ ʠ ʜʷʩʥʘ ʯʘʩʪ, ʢʘ-

ʪʦ ʣʷʚʘʪʘ ʠ ʜʷʩʥʘʪʘ ʯʘʩʪ ʩʲʱʦ 

ʩʘ ʚ ʨʘʚʥʦʚʝʩʠʝ. ɺ ʣʚ̫ʘʪʘ ʯʘʩʪ 

ʜʝʡʩʪʚʘʪ ʯʘʩʪ ʦʪ ʚʲʥʰʥʠʪʝ 

ʩʠʣʠ nFFF
­­­

,...,, 21  ʠ ʧʦʷʚʠʣʠʪʝ 

ʩʝ ʦʛʨʦʤʝʥ ʙʨʦʡ ʤʘʣʢʠ ʚʲʪ- 

ʨʝʥhʠ ʩʠʣʠ kPP
­­

,...,1 . ɺ ʜʷʩ-

ʥʘʪʘ ʯʘʩʪ ʥʘ ʛʨʝʜʘʪʘ ʦʩʪʘʚʘʪ 

ʚʲʥhʥʠʪʝ ʩʠʣʠ mn FF
­

+

­

,...,1  ʠ 

 ʚʲʪʨʝʥhʠʪʝ ʩʠʣʠ kPP
­­

',...,'1 , 

ʢʦʠʪʦ ʩʘ ʧʨʘʚʦʧʨʦʪʠʚʦʧʦʣʦʞ-

ʥʠ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ ʟʘ 

ʜʨʫʛʘʪʘ ʯʘʩʪ kPP
­­

,...,1  - 

ʬʠʛ.2.2.ʙ. 

ɿʘ ʦʧʨʦʩʪʷʚʘʥʝ ʥʘ ʩʠʩʪʝ-

ʤʠʪʝ ʥʘ ʚʲʥʰʥʠʪʝ ʠ ʚʲʪʨʝʰ-

ʥʠʪʝ ʩʠʣʠ, ʟʘ ʚʩʷʢʘ ʧʦʦʪʜʝʣʥʦ, ʩʝ ʧʨʘʚʠ ʨʝʜʫʢʮʠʷ ʩʧʨʷʤʦ 

ʛʝʦʤʝʪʨʠʯʥʠʷ ʮʝʥʪʲʨ ʥʘ ʩʝʯʝʥʠʝʪʦ ʪ.ʉ ï ʬʠʛ.2.2.ʚ. ʉʣʝʜ ʨʝʜʫʢʮʠʷʪʘ 

ʩʝ ʧʦʣʫʯʘʚʘ: 

 - ʜʠʥ¨ʤʘ ʥʘ ʚʲʥʰʥʠʪʝ ʩʠʣʠ ʩ ʠʟʚʝʩʪʥʠ ʝʣʝʤʝʥʪʠ - ʛʣʘʚʥʠʷʪ ʩʠʣʦʚ  

ʚʝʢʪʦʨ 
­

F  ʠ ʛʣʘʚʥʠʷʪ ʤʦʤʝʥʪ 

­
)(FM  ʥʘ ʩʠʩʪʝʤʘʪʘ: 

ä
=

­­

=
n

i
iFF

1

  ʠ  ä
=

­­

=
n

i

F
i

F MM
1

)()( .  

 

ʌʠʛ.2.2. 
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- ʜʠʥ¨ʤʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ ʩ ʥʝʠʟʚʝʩʪʥʠ ʝʣʝʤʝʥʪʠ - ʛʣʘʚʥʠʷʪ 

ʩʠʣʦʚ ʚʝʢʪʦʨ 
­

P  ʠ ʛʣʘʚʥʠʷʪ ʤʦʤʝʥʪ 

­
)(PM  ʥʘ ʩʠʩʪʝʤʘʪʘ: 

ä
=

­­

=
k

i
iPP

1

   ʠ   ä
=

­­

=
k

i

P
i

P MM
1

)()( .  

ʊʲʡ ʢʘʪʦ ʣʷʚʘʪʘ ʯʘʩʪ ʝ ʚ ʨʘʚʥʦʚʝʩʠʝ, ʝ ʠʟʧʲʣʥʝʥʦ ʚʝʢʪʦʨʥʦʪʦ 

ʫʩʣʦʚʠʝ ʟʘ ʨʘʚʥʦʚʝʩʠʝ: 

0=+
­­

PF     ʠ  0)()( =+

­­
PF MM . 

 

ɿʘ ʧʦʣʫʯʘʚʘʥʝ ʥʘ ʘʥʘʣʠʪʠʯʥʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʚʥʦʚʝʩʠʝ ʚʝʢʪʦʨʠʪʝ 
­

F , 

 

­
)(FM , 

­

P  ʠ 

­
)(PM  ʩʝ ʧʨʦʝʢʪʠʨʘʪ ʚʲʨʭʫ ʧʦʜʭʦʜʷʱʦ ʧʦʜʙʨʘʥʘ 

ʢʦʦʨʜʠʥʘʪʥʘ ʩʠʩʪʝʤʘ CXYZ, ʢʘʪʦ ʦʩʪʘ CX ʩʲʚʧʘʜʘ ʩ ʦʩʪʘ ʥʘ 

ʛʨʝʜʘʪʘ, ʦʩʪʘ CZ ʝ ʥʘʜʦʣʫ, ʦʩʪʘ CY ʝ ʥʘʚʲʥ ʦʪ ʯʝʨʪʝʞʘ. ɺʝʢʪʦʨʠʪʝ ʠ 

ʤʦʤʝʥʪʠʪʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ ʩʝ ʧʨʝʜʩʪʘʚʷʪ ʩ ʧʨʦʝʢʮʠʠʪʝ: 

- ʅʦʨʤʘʣʥʦ ʫʩʠʣʠʝ N. ʇʨʠ ʥʘʣʠʯʠʝ ʩʘʤʦ ʥʘ ʥʦʨʤʘʣʥʦ ʫʩʠʣʠʝ 

ʜʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʛʨʝʜʘʪʘ ʝ ʥʘ ʦʧʲʥ ʧʨʠ N >  0 ʠʣʠ ʥʘʪʠʩʢ ʧʨʠ N <  0.  

- ʊʘʥʛʝʥʮʠʘʣʥʠ ʫʩʠʣʠʷ Qy ʠ Qz . ʇʨʠ ʥʘʣʠʯʠʝ ʩʘʤʦ ʥʘ ʪʘʥʛʝʥʮʠʘʣ-

ʥʦ ʫʩʠʣʠʝ ʜʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʛʨʝʜʘʪʘ ʝ ʥʘ ʩʨʷʟʚʘʥʝ ʧʦ ʦʩʠʪʝ CY ʠ CZ. 

- ʆʛʲʚʘʱʠ ʤʦʤʝʥʪʠ My ʠ Mz . ʇʨʠ ʥʘʣʠʯʠʝ ʩʘʤʦ ʥʘ ʦʛʲʚʘʱ ʤʦʤʝʥʪ  

ʜʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʛʨʝʜʘʪʘ ʝ ʦʛʲʚʘʥʝ ʦʢʦʣʦ ʦʩʪʘ CY ʠ CZ.  

- ʋʩʫʢʚʘʱ ʤʦʤʝʥʪ Mx . ʇʨʠ ʥʘʣʠʯʠʝ ʩʘʤʦ ʥʘ ʫʩʫʢʚʘɦ  ʤʦʤʝʥʪ  

ʜʝʬʦʨʤʘʮʠʷʪʘ ʥʘ ʛʨʝʜʘʪʘ ʝ ʫʩʫʢʚʘʥʝ ʦʢʦʣʦ ʦʩʪʘ OX. 

ʇʨʝʜʩʪʘʚʝʥʠ ʯʨʝʟ ʧʨʦʝʢʮʠʠʪʝ, ʚʝʢʪʦʨʠʪʝ ʠ ʤʦʤʝʥʪʠʪʝ ʥʘ 

ʚʲʥʰʥʠʪʝ ʠ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ ʠʤʘʪ ʚʠʜʘ: 

kFjFiFF zyx

CCC
... ++=

­
             ʠ           kMjMiMM F

z
F

y
F

x
F

CCC
... )()()()( ++=

­

  

kQjQiNP zy

CCC
... ++=

­

          ʠ                kMjMiMM zyx
P

CCC
...)( ++=

­

.  
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ʋʩʣʦʚʠʷʪʘ ʟʘ ʨʘʚʥʦʚʝʩʠʝ, ʟʘʧʠʩʘʥʠ ʯʨʝʟ ʧʨʦʝʢʮʠʠʪʝ, ʠʤʘʪ ʚʠʜʘ: 

0

0

0

=+

=+

=+

zz

yy

x

QF

QF

NF

 ʠ    

0

0

0

)(

)(

)(

=+

=+

=+

z
F

z

y
F

y

x
F

x

MM

MM

MM

 

 

ʉʣʝʜ ʨʝʰʘʚʘʥʝ ʥʘ ʪʘʟʠ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʷ ʩʝ ʧʦʣʫʯʘʚʘʪ 

ʥʝʠʟʚʝʩʪʥʠʪʝ ʧʨʦʝʢʮʠʠ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ ʠ ʤʦʤʝʥʪʠ. ʊʲʡ ʢʘʪʦ 

ʩʝʯʝʥʠʝʪʦ ʥʘ ʛʨʝʜʘʪʘ ʩʝ ʤʝʩʪʠ ʤʠʩʣʝʥʦ ʧʦ ʦʩʪʘ ʆʍ, ʧʦʣʫʯʝʥʠʪʝ 

ʚʝʣʠʯʠʥʠ ʩʘ ʬʫʥʢʮʠʠ ʥʘ ʢʦʦʨʜʠʥʘʪʘʪʘ  x  ʥʘ ʩʝʯʝʥʠʝʪʦ: 

)(xNN= ;  )(xQQ yy= ;   )(xQQ zz= ; 

)(xMM xx= ;  )(xMM yy= ;   )(xMM zz= . 

ʂʦʛʘʪʦ ʩʠʩʪʝʤʘʪʘ ʚʲʥʰʥʠ ʩʠʣʠ ʝ ʨʘʚʥʠʥʥʘ ʠ ʣʝʞʠ ʚ ʨʘʚʥʠʥʘ ʥʘ 

ʩʠʤʝʪʨʠʷ ʥʘ ʛʨʝʜʘʪʘ, ʦʩʪʘʚʘʪ ʪʨʠ ʫʩʣʦʚʠʷ ʟʘ ʨʘʚʥʦʚʝʩʠʝ: 

0

0

0

)( =+

=+

=+

F
yy

zz

x

MM

FQ

FN

 

 

ʈʘʟʧʨʝʜʝʣʝʥʠʝʪʦ ʥʘ ʥʦʨʤʘʣʥʦʪʦ, ʪʘʥʛʝʥʮʠʘʣʥʦʪʦ ʫʩʠʣʠʝ ʠ 

ʦʛʲʚʘʱʠʷ ʤʦʤʝʥʪ ʧʦ ʜʲʣʞʠʥʘʪʘ ʥʘ ʛʨʝʜʘʪʘ ʩʝ ʧʨʝʜʩʪʘʚʷ ʩ ʜʠʘʛʨʘʤʠ, 

ʢʦʠʪʦ ʩʘ ʛʨʘʬʠʯʥʦ ʠʟʦʙʨʘʟʷʚʘʥʝ ʥʘ ʬʫʥʢʮʠʦʥʘʣʥʠʪʝ ʟʘʚʠʩʠʤʦʩʪʠ 

)(xNN= , )(xQQ zz=  ʠ )(xMM yy= . ɼʠʘʛʨʘʤʠʪʝ ʩʝ ʯʝʨʪʘʷʪ ʧʦʜ 

ʨʘʟʛʣʝʞʜʘʥʘʪʘ ʛʨʝʜʘ, ʠʟʧʦʣʟʚʘʥʘ ʧʨʠ ʦʧʨʝʜʝʣʷʥʝʪʦ ʥʘ ʦʧʦʨʥʠʪʝ 

ʨʝʘʢʮʠʠ. ʅʘ ʬʠʛ.2.3. ʩʘ ʧʦʢʘʟʘʥʠ ʜʠʘʛʨʘʤʠʪʝ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʫʩʠʣʠʷ ʟʘ 

ʛʨʝʜʘ, ʥʘʪʦʚʘʨʝʥʘ ʩ ʝʜʥʘ ʩʠʣʘ ʚ ʦʙʱʦ ʧʦʣʦʞʝʥʠʝï ʬʠʛ. 2.3.ʘ. ʠ ʥʘ 

ʛʨʝʜʘ, ʥʘʪʦʚʘʨʝʥʘ ʩ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥ ʪʦʚʘʨ ʧʦ ʮʷʣʘʪʘ ʜʲʣʞʠʥʘ 

ʬʠʛ.2.3.ʙ. 
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2.3. ʄʝʭʘʥʠʯʥʦ ʥʘʧʨʝʞʝʥʠʝ.  

ɿʘ ʦʧʨʝʜʝʣʷʥʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ-

ʪʦ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷʪʘ ʥʘ ʚʲʪʨʝʰ-

ʥʠʪʝ ʩʠʣʠ ʚʲʚ ʚʩʷʢʘ ʪʦʯʢʘ ʥʘ 

ʩʝʯʝʥʠʝʪʦ ʩʝ ʚʲʚʝʞʜʘ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʘ, ʢʦʷʪʦ ʝ ʤʷʨʢʘ ʥʘ ʠʥʪʝʥ-

ʟʠʚʥʦʩʪʪʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ.  

ʉʪʦʡʥʦʩʪʪʘ ʥʘ ʚʲʪʨʝʰʥʠʪʝ 

ʩʠʣʠ ʚʲʨʭʫ ʝʜʠʥʠʮʘ ʧʣʦʱ ʥʘ 

ʩʝʯʝʥʠʝʪʦ ʟʘ ʢʦʷ ʜʘ ʝ ʥʝʛʦʚʘ ʪʦʯʢʘ 

ʩʝ ʥʘʨʠʯʘ ʥʘʧʨʝʞʝʥʠʝ. ʆʪ ʚʠʜʘ ʥʘ 

ʥʘʧʨʝʞʝʥʠʝʪʦ ʟʘʚʠʩʠ ʧʦʣʫʯʝʥʘʪʘ 

ʜʝʬʦʨʤʘʮʠʷ ʥʘ ʪʷʣʦʪʦ.  

 ʉʨʝʜʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ 
­

cpp  ʩʝ 

 ʦʧʨʝʜʝʣʷ ʟʘ ʤʘʣʢʘ ʧʣʦʱ ʦʪ ʩʝʯʝ-

ʥʠʝʪʦ ʩ ʛʦʣʝʤʠʥʘ ȹS, ʚʲʨʭʫ ʢʦʷʪʦ 

ʜʝʡʩʪʚʘʪ ʚʲʪʨʝʰʥʠ ʩʠʣʠ ʩ ʛʣʘʚʝʥ 

ʚʝʢʪʦʨ 
­

DPï ʬʠʛ.2.4.  

ʉʨʝʜʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ 

ʝ: 

S

P
pcp

D

D
=

­
­

 

ʂʦʛʘʪʦ ʧʣʦʱʪʘ ȹS 

ʦʢʦʣʦ ʪ. ʂ ʩʝ ʥʘʤʘʣʷʚʘ ʠ 

ʢʣʦʥʠ ʢʲʤ 0, ʩʝ ʧʦʣʫʯʘʚʘ 

ʥʘʧʨʝʞʝʥʠʝʪʦ 
­

p  ʚ ʪ.ʂ: 

 

ʌʠʛ.2.3. 

 

ʌʠʛ.2.4. 



 34  

dS

dP

S

P
p

S

­­

­D

­

=
D

D
=

0
lim  

ʅʘʧʨʝʞʝʥʠʝʪʦ ʚ ʪ.ʂ ʝ ʧʲʨʚʘʪʘ ʧʨʦʠʟʚʦʜʥʘ ʥʘ ʛʣʘʚʥʠʷ ʚʝʢʪʦʨ ʥʘ 

ʚʲʪʨʝʰʥʠʪʝ ʩʠʣʠ 
­

P  ʩʧʨʷʤʦ ʧʣʦʱʪʘ S. ɽʜʠʥʠʮʘʪʘ ʟʘ ʥʘʧʨʝʞʝʥʠʝ ʚ 

ʩʠʩʪʝʤʘ SI ʝ ʅʶʪʦʥ ʟʘ ʢʚʘʜʨʘʪʝʥ ʤʝʪʲʨ - ù
ú

ø
é
ê

è

2m

N
. 

ɺ ʥʘʡ-ʦʙʱʠʷ ʩʣʫʯʘʡ ʚʝʢʪʦʨʲʪ 
­

DP  ʩʢʣʶʯʚʘ ʲʛʲʣ ɣ ʩ ʥʦʨʤʘʣʘʪʘ 

ʢʲʤ ʩʝʯʝʥʠʝʪʦ, ʫʩʧʦʨʝʜʥʘ ʥʘ ʚʲʥʰʥʘʪʘ ʥʦʨʤʘʣʘ X ʠ  ʠʤʘ ʧʨʦʝʢʮʠʠ 

ʥʦʨʤʘʣʥʦ ʫʩʠʣʠʝ ȹN ʠ ʪʘʥʛʝʥʮʠʘʣʥʦ ʫʩʠʣʠʝ ȹQ. ʇʦ ʩʲʱʠʷ ʥʘʯʠʥ ʩʝ 

ʜʝʬʠʥʠʨʘʪ ʠ ʩʲʦʪʚʝʪʥʠʪʝ ʥʘʧʨʝʞʝʥʠʷ: 

- ʩʨʝʜʥʦ ʥʦʨʤʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ůʩʨ ʠ ʥʦʨʤʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ ů: 

S

N
cp

D

D
=s   ʠ     

dS

dN

S

N

S
=

D

D
=

­D 0
lims ; 

 

- ʩʨʝʜʥʦ ʪʘʥʛʝʥʮʠʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ Űʩʨ ʠ ʪʘʥʛʝʥʮʠʘʣʥʦ ʥʘʧʨʝʞʝ-

ʥʠʝ Ű: 

S

Q
cp

D

D
=t   ʠ     

dS

dQ

S

Q

S
=

D

D
=

­D 0
limt . 

 

ʊʲʡ ʢʘʪʦ ʥʦʨʤʘʣʥʦʪʦ ů ʠ ʪʘʥʛʝʥʮʠʘʣʥʦʪʦ Ű ʥʘʧʨʝʞʝʥʠʝ ʩʘ ʧʨʦʝʢ- 

ʮʠʠ ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ 
­

p, ʪʝ ʩʘ ʩʚʲʨʟʘʥʠ ʩʲʩ ʟʘʚʠʩʠʤʦʩʪʠʪʝ: 

22 ts +=p  ,   ys cos.p=  ,       yt sin.p= .  

 

3. ʉʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʦʧʲʥ ʠ ʥʘʪʠʩʢ. 

ʉʲʧʨʦʪʠʚʣʝʥʠʝ ʥʘ ʦʧʲʥ ʠ ʥʘʪʠʩʢ  ʩʝ ʧʦʷʚʷʚʘ, ʢʦʛʘʪʦ ʚ ʥʘʧʨʝʯʥʦʪʦ 

ʩʝʯʝʥʠʝ ʥʘ ʪʷʣʦʪʦ ʚʲʟʥʠʢʚʘ ʩʘʤʦ ʥʦʨʤʘʣʥʦ ʚʲʪʨʝʰʥʦ ʫʩʠʣʠʝ 
­

N. ʊʦʚʘ 

ʩʝ ʧʦʣʫʯʘʚʘ ʧʨʠ ʜʝʡʩʪʚʠʝʪʦ ʥʘ ʜʚʝ ʧʨʘʚʦʧʨʦʪʠʚʦʧʦʣʦʞʥʠ ʩʠʣʠ 
­

F  ʠ 
­

'F  ʩ ʜʠʨʝʢʪʨʠʩʠ, ʩʲʚʧʘʜʘʱʠ ʩ ʦʩʪʘ ʥʘ ʪʷʣʦʪʦ. ʇʨʠ ʯʠʩʪ ʦʧʲʥ ʥʦʨʤʘʣ- 
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ʥʦʪʦ ʫʩʠʣʠʝ ʝ ʥʘʩʦʯʝʥʦ ʥʘʚʲʥ ʦʪ ʪʷʣʦʪʦ ʠ ʩʝ 

ʧʨʠʝʤʘ ʟʘ ʧʦʣʦʞʠʪʝʣʥʦ - N > 0 - ʬʠʛ.2.5.ʘ., ʘ 

ʧʨʠ ʯʠʩʪ ʥʘʪʠʩʢ ʥʦʨʤʘʣʥʦʪʦ ʫʩʠʣʠʝ ʝ ʥʘʩʦʯʝʥʦ 

ʥʘʚ̡ʪʨʝ ʢʲʤ ʪʷʣʦʪʦ ʠ ʩʝ ʧʨʠʝʤʘ ʟʘ ʦʪʨʠʮʘʪʝʣʥʦ 

- N < 0 - ʬʠʛ.2.5.ʙ. 

3.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʜʝʬʦʨʤʘʮʠʠʪʝ 

ʧʨʠ ʦʧʲʥ ʠ ʥʘʪʠʩʢ. 

ʇʨʠ ʦʧʲʥ ʠ ʥʘʪʠʩʢ ʩʝ ʥʘʙʣʶʜʘʚʘ ʧʨʦʤʷʥʘ ʥʘ 

ʨʘʟʤʝʨʠʪʝ ʥʘ ʪʷʣʦʪʦ. ʇʨʠ ʦʧʲʥ ʥʘʨʘʩʪʚʘ ʜʲʣʞʠ-

ʥʘʪʘ, ʘ ʥʘʤʘʣʷʚʘʪ ʥʘʧʨʝʯʥʠʪʝ ʨʘʟʤʝʨʠ - ʬʠʛ.2.6.ʘ. ʇʨʠ ʥʘʪʠʩʢ 

ʜʲʣʞʠʥʘʪʘ ʥʘʤʘʣʷʚʘ, ʘ ʥʘʧʨʝʯʥʠʪʝ ʨʘʟʤʝʨʠ ʩʝ ʫʚʝʣʠʯʘʚʘʪ ï ʬʠʛ.2.6.ʙ. 

ʂʘʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʪʝʟʠ ʠʟʤʝʥʝʥʠʷ ʩʝ ʚʲʚʝʞʜʘʪ ʩʣʝʜʥʠʪʝ 

ʚʝʣʠʯʠʥʠ: 

- ʘʙʩʦʣʶʪʥʦ ʫʜʲʣʞʝʥʠʝ ȹl - ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʢʨʘʡʥʘʪʘ l ʠ 

ʥʘʯʘʣʥʘʪʘ l0 ʜʲʣʞʠʥʘ: 

0lll -=D ,  

ʢʘʪʦ ʧʨʠ ʦʧʲʥ ȹl >  0, ʘ  ʧʨʠ ʥʘʪʠʩʢ ȹl <  0. 

- ʦʪʥʦʩʠʪʝʣʥʦ ʫʜʲʣʞʝʥʠʝ Ů ï ʘʙʩʦʣʶʪʥʦʪʦ ʫʜʲʣʞʝʥʠʝ ʟʘ ʝʜʠʥʠʮʘ 

ʦʪ ʥʘʯʘʣʥʘʪʘ ʜʲʣʞʠʥʘ. ʊʦʚʘ ʝ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʘʙʩʦʣʶʪʥʦʪʦ ʫʜʲʣʞʝ-

ʥʠʝ ȹl ʢʲʤ ʥʘʯʘʣʥʘʪʘ ʜʲʣʞʠʥʘ 

 l0: 

0l

lD
=e , 

ʟʘ ʦʧʲʥ Ů >  0, ʟʘ ʥʘʪʠʩʢ Ů <  0. 

ʆʪʥʦʩʠʪʝʣʥʦʪʦ ʫʜʲʣʞʝʥʠʝ 

ʩʝ ʜʘʚʘ ʠ ʚ ʧʨʦʮʝʥʪʠ -  

Ů [%] = Ů.100.  

 

ʌʠʛ.2.5. 

 

ʌʠʛ.2.6. 
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- ʘʙʩʦʣʶʪʥʦ ʩʚʠʚʘʥʝ ȹd - ʨʘʟʣʠʢʘʪʘ ʤʝʞʜʫ ʢʨʘʡʥʠʷ d ʠ ʥʘʯʘʣʥʠ ̫

 d0 ʥʘʧʨʝʯʝʥ ʨʘʟʤʝʨ: 

0ddd -=D ,  

ʧʨʠ ʦʧʲʥ ȹd <  0, ʧʨʠ ʥʘʪʠʩʢ ȹd >  0. 

- ʦʪʥʦʩʠʪʝʣʥʦ ʩʚʠʚʘʥʝ e ï ʘʙʩʦʣʶʪʥʦʪʦ ʩʚʠʚʘʥʝ ʟʘ ʝʜʠʥʠʮʘ ʦʪ 

ʥʘʯʘʣʥʘʪʘ ʜʝʙʝʣʠʥʘ. ʊʦʚʘ ʝ ʦʪʥʦʰʝʥʠʝʪʦ ʥʘ ʘʙʩʦʣʶʪʥʦʪʦ ʥʘʧʨʝʯʥʦ 

ʩʚʠʚʘʥʝ ȹd ʢʲʤ ʥʘʯʘʣʥʠʷ ʥʘʧʨʝʯʝʥ ʨʘʟʤʝʨ d0 

0d

dD
=e ,  

ʧʨʠ ʦʧʲʥ e<  0, ʧʨʠ ʥʘʪʠʩʢ e >  0. 

ʆʪʥʦʩʠʪʝʣʥʦʪʦ ʥʘʧʨʝʯʥʦ ʩʚʠʚʘʥʝ ʩʝ ʧʨʝʜʩʪʘʚʷ ʠ ʚ ʧʨʦʮʝʥʪʠ: e 

[%] = e.100. 

ʋʩʪʘʥʦʚʝʥʦ ʝ, ʯʝ ʟʘ ʚʩʝʢʠ ʤʘʪʝʨʠʘʣ ʤʝʞʜʫ ʥʘʜʣʲʞʥʘʪʘ ʠ 

ʥʘʧʨʝʯʥʘʪʘ ʜʝʬʦʨʤʘʮʠʷ ʩʲʱʝʩʪʚʫʚʘ ʧʦʩʪʦʷʥʥʦ ʦʪʥʦʰʝʥʠʝ, 

ʧʨʝʜʩʪʘʚʝʥʦ ʯʨʝʟ ʢʦʝʬʠʮʠʝʥʪʘ ʥʘ ʇʦʘʩʦʥ ɛ: 

e

e
m= .  

ɿʘ ʤʝʪʘʣʠʪʝ ʢʦʝʬʠʮʠʝʥʪʲʪ ʥʘ ʇʦʘʩʦʥ ʧʨʠʝʤʘ ʩʣʝʜʥʠʪʝ ʩʪʦʡʥʦʩʪʠ: 

35,020,0 ·=m . 

3.2. ʅʘʧʨʝʞʝʥʠʝ ʚ ʥʘʧʨʝʯʥʦʪʦ 

 ʩʝʯʝʥʠʝ.  

ʇʨʠ ʦʧʲʥ ʠ ʥʘʪʠʩʢ ʨʘʟʨʝʟʥʠʪʝ ʩʠʣʠ ʚ 

ʩʝʯʝʥʠʝʪʦ ʩʘ ʩ ʜʠʨʝʢʪʨʠʩʠ ʧʦ ʦʩʪʘ ʥʘ ʪʷʣʦʪʦ 

ʠ ʩʘ ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʧʨʝʜʝʣʝʥʠ ʧʦ ʧʣʦʱʪʘ ʥʘ 

ʩʝʯʝʥʠʝʪʦ ï ʬʠʛ.2.7. ɺ ʩʝʯʝʥʠʝʪʦ ʩʝ 

ʧʦʣʫʯʘʚʘ ʥʦʨʤʘʣʥʦ ʥʘʧʨʝʞʝʥʠʝ. ʇʨʠ ʛʦʣʝʤʠʥʘ ʥʘ ʧʣʦʱʪʘ S ʟʘ 

ʥʦʨʤʘʣʥʦʪʦ ʥʘʧʨʝʞʝʥʠʝ ʧʨʠ ʦʧʲʥ ůʦʧ ʠ ʥʘʪʠʩʢ ůʥʘʪ ʩʝ ʧʦʣʫʯʘʚʘ: 

 

ʌʠʛ.2.7. 
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0ʦʧ >=
S

N
s        ʠ  0ʥʘʪ <=

S

N
s .  

3.3. ɼʝʬʦʨʤʘʮʠʦʥʥʦ ʫʨʘʚʥʝʥʠʝ. 

ɼʝʬʦʨʤʘʮʠʦʥʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʜʘʚʘ ʚʨʲʟʢʘʪʘ ʤʝʞʜʫ ʩʲʟʜʘʜʝʥʘʪʘ 

ʜʝʬʦʨʤʘʮʠʷ e ʠ ʩʲʦʪʚʝʪʩʪʚʘʱʦʪʦ ʠ ʥʘʧʨʝʞʝʥʠʝ s. ʋʩʪʘʥʦʚʝʥʘ ʝ ʦʪ 

ʘʥʛʣʠʡʩʢʠʷ ʬʠʟʠʢ ʈʦʙʝʨʪ ʍʫʢ ʢʘʪʦ ʟʘʢʦʥ ʥʘ ʍʫʢ ʟʘ ʥʦʨʤʘʣʥʦʪʦ ʥʘʧ- 

ʨʝʞʝʥʠʝ:  

es .E=   

ʂʦʥʩʪʘʥʪʘʪʘ E ʩʝ ʥʘʨʠʯʘ ʩʝ ʤʦʜʫʣ ʥʘ ʣʠʥʝʡʥʘʪʘ ʜʝʬʦʨʤʘʮʠʷ ʠʣʠ 

ʤʦʜʫʣ ʥʘ ʖʥʛ ʠ ʩʝ ʠʟʤʝʨʚʘ ʚ ʅʶʪʦʥ ʟʘ ʢʚʘʜʨʘʪʝʥ ʤʝʪʲʨ - ù
ú

ø
é
ê

è
2m

N
. 

ʉʣʝʜ ʟʘʤʝʩʪʚʘʥʝ ʥʘ ů ʠ Ů ʚ ʛʦʨʥʘʪʘ ʬʦʨʤʫʣʘ, ʩʝ ʧʦʣʫʯʘʚʘ 

ʜʝʬʦʨʤʘʮʠʦʥʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʟʘ ʘʙʩʦʣʶʪʥʦʪʦ ʫʜʲʣʞʝʥʠʝ ȹl: 

0.
.

l
SE

N
l =D .  

ʇʦ ʪʘʟʠ ʬʦʨʤʫʣʘ ʤʦʞʝ ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʘʙʩʦʣʶʪʥʦʪʦ ʫʜʲʣʞʝʥʠʝ 

ʧʨʠ ʠʟʚʝʩʪʥʘ ʩʠʣʘ, ʥʘʯʘʣʥʘ ʜʲʣʞʠʥʘ, ʤʦʜʫʣ ʥʘ ʣʠʥʝʡʥʘʪʘ ʜʝʬʦʨʤʘʮʠʷ 

ʠ ʧʣʦʱʪʘ ʥʘ ʩʝʯʝʥʠʝʪʦ. ʇʨʦʠʟʚʝʜʝʥʠʝʪʦ SEK .=  ʩʝ ʥʘʨʠʯʘ ʢʦʨʘʚʠʥʘ 

ʧʨʠ ʦʧʲʥ ʠ ʥʘʪʠʩʢ. 

3.4. ʄʝʭʘʥʠʯʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ɹʝʟʦʧʘʩʥʘʪʘ ʨʘʙʦʪʘ ʥʘ ʝʣʝʤʝʥʪʠʪʝ ʥʘ ʤʘʰʠʥʠʪʝ ʟʘʚʠʩʠ ʦʩʥʦʚʥʦ ʦʪ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʥʠʪʝ ʩʚʦʡʩʪʚʘ ʥʘ ʤʘʪʝʨʠʘʣʠʪʝ. ʊʝʟʠ ʩʚʦʡʩʪʚʘ ʩʝ 

ʠʟʩʣʝʜʚʘʪ ʚ ʣʘʙʦʨʘʪʦʨʥʠ ʫʩʣʦʚʠʷ, ʢʘʪʦ ʦʙʨʘʟʮʠʪʝ ʩʝ ʥʘʪʦʚʘʨʚʘʪ ʜʦ 

ʨʘʟʨʫʰʘʚʘʥʝ. ʊʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʧʦʜʣʦʞʝʥʠ ʥʘ ʨʘʟʣʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ: 

ʦʧʲʥ, ʥʘʪʠʩʢ, ʩʨʷʟʚʘʥʝ, ʦʛʲʚʘʥʝ ʠ ʫʩʫʢʚʘʥʝ. ʅʘʡ-ʨʘʟʧʨʦʩʪʨʘʥʝʥʠ ʩʘ 

ʠʟʧʠʪʚʘʥʠʷʪʘ ʥʘ ʦʧʲʥ, ʪʲʡ ʢʘʪʦ ʤʝʭʘʥʠʯʥʠʪʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʣʫʯʝ-

ʥʠ ʧʨʠ ʦʧʲʥ, ʧʦʟʚʦʣʷʚʘʪ ʩʨʘʚʥʠʪʝʣʥʦ ʪʦʯʥʦ  ʜʘ ʩʝ ʦʧʨʝʜʝʣʠ ʧʦʚʝʜʝ-

ʥʠʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ ʧʨʠ ʜʨʫʛʠʪʝ ʚʠʜʦʚʝ ʜʝʬʦʨʤʘʮʠʠ. 
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 ʇʦ ʤʝʭʘʥʠʯʥʠ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʠʪʝ ʤʦʛʘʪ ʜʘ ʙʲʜʘʪ ʨʘʟʜʝʣʝʥʠ 

ʥʘ ʜʚʝ ʛʨʫʧʠ: ʧʣʘʩʪʠʯʥʠ (ʞʠʣʘʚʠ) ʠ ʢʨʝʭʢʠ. ʇʨʠ ʧʣʘʩʪʠʯʥʠʪʝ 

ʤʘʪʝʨʠʘʣʠ (ʩʪʦʤʘʥʘ, ʙʨʦʥʟ, ʤʝʜ ʠ ʜʨ.) ʨʘʟʨʫʰʘʚʘʥʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣʘ ʩʝ 

ʧʨʝʜʰʝʩʪʚʘ ʦʪ ʟʥʘʯʠʪʝʣʥʘ ʦʩʪʘʪʲʯʥʘ ʜʝʬʦʨʤʘʮʠʷ. ʂʨʝʭʢʠʪʝ (ʯʫʛʫʥ, 

ʥʷʢʦʠ ʩʧʝʮʠʘʣʥʠ ʩʪʦʤʘʥʠ) ʩʝ ʨʘʟʨʫʰʘʚʘʪ ʧʨʠ ʤʥʦʛʦ ʤʘʣʢʘ ʦʩʪʘʪʲʯʥʘ 

ʜʝʬʦʨʤʘʮʠʷ. 

ɿʘʚʠʩʠʤʦʩʪʪʘ  ʥʘ ʥʘʧʨʝʞʝʥʠʝʪʦ s ʦʪ ʜʝʬʦʨʤʘʮʠʷʪʘ e ʥʘ ʬʠʛ.2.8. 

ʧʦʢʘʟʚʘ ʧʦʚʝʜʝʥʠʝʪʦ ʥʘ ʤʘʪʝʨʠʘʣ ʧʨʠ ʦʧʲʥ-ʥʘʪʠʩʢ ʟʘ ʧʣʘʩʪʠʯʥʠ 

ʤʘʪʝʨʠʘʣʠ. ʍʘʨʘʢʪʝʨʥʠʪʝ ʪʦʯʢʠ ʦʪ ʜʠʘʛʨʘʤʘʪʘ ʩʘ ʩʣʝʜʥʠʪʝ: 

-  ʪ. P - ʛʨʘʥʠʮʘ ʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʥʦʩʪ Ps , ʜʦ ʢʦʷʪʦ ʝ ʚ ʩʠʣʘ ʟʘʢʦ-

ʥʲʪ ʥʘ ʍʫʢ; 

-  ʪ. ɽ  - ʛʨʘʥʠʮʘ ʥʘ ʝʣʘʩʪʠʯʥʦʩʪ Es , ʜʦ ʢʦʷʪʦ ʜʝʬʦʨʤʘʮʠʠʪʝ ʩʘ 

ʝʣʘʩʪʠʯʥʠ ʠ ʧʨʠ ʨʘʟʪʦʚʘʨʚʘʥʝ ʥʘ ʦʙʨʘʟʝʮʘ ʠʟʯʝʟʚʘʪ; 

-  ʪ. S  - ʛʨʘʥʠʮʘ ʥʘ ʧʨʦʚʣʘʯʚʘʥʝ Ss. ɺ ʪʘʟʠ ʪʦʯʢʘ ʩʝ ʧʦʷʚʷʚʘʪ 

ʛʦʣʝʤʠ ʧʣʘʩʪʠʯʥʠ ʜʝʬʦʨʤʘʮʠʠ ʠ ʤʘʪʝʨʠʘʣʲʪ ʟʘʧʦʯʚʘ ʜʘ ʩʝ 

Ăʧʨʦʚʣʘʯʚʘò; 

-  ʪ. ɺ - ʷʢʦʩʪ ʥʘ ʤʘʪʝʨʠʘʣʘ Bs . 

ʊʦʯʢʘʪʘ ʩʲʦʪʚʝʪʩʪʚʘ ʥʘ ʤʦʤʝʥʪʘ, ʢʦʛʘʪʦ 

ʦʙʨʘʟʝʮʲʪ ʟʘʧʦʯʚʘ ʜʘ ʩʝ ʨʘʟʨʫʰʘʚʘ. 

 ʊʦʯʢʠʪʝ  ʦʧʨʝʜʝʣʷʪ ʩʲʦʪʚʝʪ-

ʥʠʪʝ ʛʨʘʥʠʮʠ ʧʨʠ ʠʟʧʠʪʚʘʥʝ ʥʘ ʥʘʪʠʩʢ. 

3.5. ʀʟʯʠʩʣʠʪʝʣʥʦ ʫʨʘʚʥʝʥʠʝ. 

ʀʟʯʠʩʣʠʪʝʣʥʦʪʦ ʫʨʘʚʥʝʥʠʝ ʜʘʚʘ 

ʥʝʦʙʭʦʜʠʤʠʪʝ ʨʘʟʤʝʨʠ ʥʘ ʜʘʜʝʥʦ ʪʷʣʦ, 

ʟʘ ʜʘ ʦʪʛʦʚʘʨʷ ʪʦ ʥʘ ʠʟʠʩʢʚʘʥʠʷʪʘ ʟʘ ʷʢʦʩʪ ʠ ʢʦʨʘʚʠʥʘ.  

 

ʌʠʛ.2.8. 


