
ʇʦʣʷʨʠʤʝʪʨʽʷ ʚʠʩʦʢʦʾ ʽʥʬʦʨʤʘʪʠʚʥʦʾ  

ʟʜʘʪʥʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠ ʥʘ ʾʾ ʦʩʥʦʚʽ  

ɹʝʢʝʪʦʚ ɻ.ɺ., ʂʣʠʤʦʚ ʆ.ʉ., ʄʘʪʷʰ ɯ.ɭ., ʆʙʝʨʝʤʦʢ ɭ.ɸ.,  ʈʫʜʝʥʢʦ ʉ.ʇ.,  

ʉʘʚʝʥʢʦʚ ʉ.ʄ., ʉʘʤʦʡʣʦʚ ɸ.ɺ., ʉʝʨʜʝʛʘ ɹ.ʂ., ʋʰʝʥʽʥ ʖ.ɺ., ʐʠʨʰʦʚ ʖ.ʄ. 

 ʧʫʙʣʽʢʘʮʽʡ 187, ʤʦʥʦʛʨʘʬʽʡ 12, ʧʘʪʝʥʪʽʚ 34, 

3 ʜʦʢʪʦʨʩʴʢʠʭ ʪʘ 12 ʢʘʥʜʠʜʘʪʩʴʢʠʭ ʜʠʩʝʨʪʘʮʽʡ 

ɯʥʩʪʠʪʫʪ ʬʽʟʠʢʠ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʽʚ ʽʤ. ɺ.ɭ.ʃʘʰʢʘʨʴʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ  

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ʊ.ʐʝʚʯʝʥʢʘ 
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ʉʝʨʜʝʛʘ ɹ.ʂ., 

ʜʦʢʪ.ʬʽʟ.-ʤʘʪ.ʥʘʫʢ, 

ʟʘʚ.ʣʘʙ., ʧʨʦʬʝʩʦʨ. 
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ʆʙʝʨʝʤʦʢ ɭ.ɸ., 

ʢʘʥʜ.ʬʽʟ.-ʤʘʪ.ʥʘʫʢ, 

ʘʩʠʩʪʝʥʪ.   

ʋʰʝʥʽʥ ʖ.ɺ., 

ʩʪ.ʥʘʫʢ.ʩʧʽʚʨ. 

 

ʐʠʨʰʦʚ ʖ.ʄ., 

ʜʦʢʪ.ʬʽʟ.-ʤʘʪ.ʥʘʫʢ, 

ʧʨʦʬʝʩʦʨ. 



ù
ù
ù
ù

ú

ø

é
é
é
é

ê

è

=

44434241

34333231

24232221

14131211

mmmm

mmmm

mmmm

mmmm

M

ɺʠʩʦʢʦ ʽʥʬʦʨʤʘʪʠʚʥʘ ʧʦʣʷʨʠʤʝʪʨʽʷ ʧʦʣʷʛʘʻ ʚ  ʦʪʨʠʤʘʥʥʽ 

ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ : 

- ʫ ʤʥʦʞʠʥʽ  ʢʦʤʙʽʥʘʮʽʡ  ʚʝʣʠʯʠʥ 4-ʭ ʧʘʨʘʤʝʪʨʽʚ ʉʪʦʢʩʘ S,  

 ʱʦ ʦʧʠʩʫʶʪʴ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʝʣʽʧʪʠʯʥʦ 

 ʧʦʣʷʨʠʟʦʚʘʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ;  

ʱʦ  ̒ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʨʦʧʦʨʮʽʡʥʦʩʪʽ ʤʽʞ ʚʝʢʪʦʨʘʤʠ ʉʪʦʢʩʘ   

ʜʦ ʪʘ ʧʽʩʣʷ   ʚʟʘʻʤʦʜʽʾ ʩʚʽʪʣʘ ʟ ʨʝʯʦʚʠʥʦʶ S ʚʠʭ =M³Sʚʭ; 

- ʫ ʤʥʦʞʠʥʽ  4³4 ʢʦʤʧʦʥʝʥʪʽʚ ʤʘʪʨʠʮʽ ʄʶʣʣʝʨʘ,     

- ʫ ʤʥʦʞʠʥʽ ʦʧʪʠʢʦ-ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʧʨʠʟʥʘʯʝʥʠʭ 

ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʘʢʪʠʯʥʦ ʚʘʞʣʠʚʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ ʙʽʦʣʦʛʽʯʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

I2 =   Q2 + U2 +    V2 
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ɼʚʽ ʢʦʤʧʦʥʝʥʪʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ N = n ï ik ʪʘ ʜʚʘ ʦʢʨʝʤʽ 

ʩʪʘʥʠ ʧʦʣʷʨʠʟʘʮʽʾ (ʣʽʥʽʡʥʘ ʪʘ ʮʠʨʢʫʣʷʨʥʘ) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʩʢʣʘʜʘʶʪʴ ʩʠʩʪʝʤʫ 

ʚʩʽʭ ʦʧʪʠʯʥʠʭ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʝʬʝʢʪʽʚ - ʣʽʥʽʡʥʘ ʪʘ ʮʠʨʢʫʣʷʨʥʘ ʬʘʟʦʚʽ ʪʘ 

ʘʤʧʣʽʪʫʜʥʽ ʘʥʽʟʦʪʨʦʧʽʾ, ʥʘ ʷʢʠʭ ˇʨʫʥʪʫʻʪʴʩʷ ʮʠʢʣ ʨʦʙʽʪ. 

ȱɫɓɫɏɓɔ ɕɔɑɥɖɎɍɔɈɆɓɋ 
ɈɎɕɖɔɒɫɓɤɈɆɓɓɥ 
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ȼɎɖɐəɑɥɖɓɔ 
ɕɔɑɥɖɎɍɔɈɆɓɋ 
ɈɎɕɖɔɒɫɓɤɈɆɓɓɥ 

ʣʽʥʽʡʥʝ ʧʦʜʚʽʡʥʝ 

ʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ, 

ʬʘʟʦʚʘ ʘʥʽʟʦʪʨʦʧʽʷ 

ʣʽʥʽʡʥʠʡ ʜʠʭʨʦʾʟʤ, 

ʘʤʧʣʽʪʫʜʥʘ ʘʥʽʟʦʪʨʦʧʽʷ 

ʮʠʨʢʫʣʷʨʥʠʡ ʜʠʭʨʦʾʟʤ, 

ʘʤʧʣʽʪʫʜʥʘ ʘʥʽʟʦʪʨʦʧʽʷ 

ʮʠʨʢʫʣʷʨʥʝ ʧʦʜʚʽʡʥʝ 

ʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ, 

ʬʘʟʦʚʘ ʘʥʽʟʦʪʨʦʧʽʷ 



ʋʥʽʚʝʨʩʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʜʚʽʡʥʦʛʦ ʧʨʦʤʝʥʝʟʘʣʦʤʣʝʥʥʷ, 

ʟʫʤʦʚʣʝʥʦʛʦ ʟʦʚʥʽʰʥʽʤ ʪʠʩʢʦʤ, ʥʝʦʜʥʦʨʽʜʥʠʤʠ ʩʢʣʘʜʦʤ ʨʝʯʦʚʠʥʠ ʯʠ ʪʝʧʣʦʚʠʤ 

ʧʦʪʦʢʦʤ ʷʢ ʫ ʧʨʦʟʦʨʦʩʪʽ, ʪʘʢ ʽ ʚ ʥʝʧʨʦʟʦʨʠʭ ʨʝʯʦʚʠʥʘʭ (ʬʘʟʦʚʘ ʘʥʽʟʦʪʨʦʧʽʷ). 
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ʂʦʦʨʜʠʥʘʪʘ, ʤʤ

Ge-p+  Ge-p 

ʇʨʠʢʣʘʜ ʟʙʽʛʘʥʥʷ 

ʧʨʦʩʪʦʨʦʚʠʭ 

ʬʫʥʢʮʽʡ 

ʤʝʭʘʥʽʯʥʦʛʦ 

 ʥʘʧʨʫʞʝʥʥʷ 

(ʩʠʥʷ) ʪʘ ʜʨʫʛʦʾ 

ʧʦʭʽʜʥʦʾ 

ʧʦʪʝʥʮʽʘʣʫ 

(ʩʢʣʘʜʫ 

ʨʝʯʦʚʠʥʠ), ʷʢ 

ʽʣʶʩʪʨʘʮʽʷ ʟʘʢʦʥʫ 

ʇʫʘʩʦʥʘ 
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ʈʦʟʚ'ʷʟʦʢ ʦʙʝʨʥʝʥʦʾ ʟʘʜʘʯʽ ʪʝʨʤʦʧʨʫʞʥʦʩʪʽ: ʘ) - s(y) ʫ ʟʨʘʟʢʫ; 

 ʙ) ï ʊ(ʫ) ï ʝʢʩʧʝʨʠʤʝʥʪ ʪʘ ʨʝʟʫʣʴʪʘʪ  
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 ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ  
ʽʥʪʝʛʨʫʚʘʥʥʷ  

yyT µµ¡= ññst



ɼʚʦ- ʪʘ ʙʘʛʘʪʦʧʨʦʤʝʥʝʚʘ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʮʠʨʢʫʣʷʨʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ V, ʱʦ ʧʨʦʡʰʣʦ ʢʨʽʟʴ ʟʨʘʟʦʢ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʥʘʛʨʽʚʘʥʥʷ ʫ 

ʚʘʨʽʘʥʪʘʭ (ʙ) ʪʘ (ʘ). 
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ɿʨʘʟʦʢ ï ʧʣʘʩʪʠʥʢʘ ʤʦʥʦʢʨʠʩʪʘʣʘ ʢʨʝʤʥʽʶ, ʜʽʘʤʝʪʨ 

ʟʬʦʢʫʩʦʚʘʥʦʛʦ ʧʫʯʢʘ ʣʘʟʝʨʘ = 0,1 ʤʤ,  ʨʦʟʬʦʢʫʩʦʚʘʥʦʛʦ = 2 ʤʤ  
ʄʦʜʝʣʶʚʘʥʥʷ ʟ ʧʘʨʘʤʝʪʨʘʤʠ:  

n = 3.6+0.0001*(T-273); T = 310-(300*exp(-t/Ű));  

d = 0.29915+1.385*10-5*(T-273);  

ů(t) = 0.2*exp(-1*t/Ű1)+(0.06-0.3*exp(-t/ Ű2)); Ű1 = 40 ʩ, Ű2 = 3 ʩ.  



ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʟ ʤʦʜʫʣʷʮʽʻʶ ʧʦʣʷʨʠʟʘʮʽʾ  ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ Q-ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ 

ʉʪʦʢʩʘ (ʜʠʭʨʦʾʟʤʫ) ʫ ʧʨʦʧʫʩʢʘʥʥʽ ʥʘ ʧʨʠʢʣʘʜʽ ʦʜʥʦʚʽʩʥʦ ʩʪʠʩʥʫʪʦʛʦ ʢʨʠʩʪʘʣʫ 

ʢʨʝʤʥʽʶ (ʘʤʧʣʽʪʫʜʥʘ ʘʥʽʟʦʪʨʦʧʽʷ) 
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ʤʦʜʝʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ȫɓɋɖɉɫɥ ɐɈɆɓɘɫɈ, ɋȨ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʧʝʨʝʚʝʨʰʫʻ ʤʦʜʝʣʴ 

ʜʦʜʘʪʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ 

ʈʦʟʤʽʨʠ ʣʽʥʽʡʥʠʭ ʜʽʣʷʥʦʢ ʧʦ ʦʩʽ ʝʥʝʨʛʽʡ 

ʚʽʜʧʦʚʽʜʘʶʪʴ, ʟʣʽʚʘ ʥʘ ʧʨʘʚʦ: ʝʥʝʨʛʽʷ ʟʚ'ʷʟʢʫ 

ʝʢʩʠʪʦʥʫ, ʧʦʜʚʦʻʥʘ ʝʥʝʨʛʽʷ ʟʚ'ʷʟʢʫ ʝʢʩʠʪʦʥʫ, 

ʧʦʜʚʦʻʥʘ ʝʥʝʨʛʽʷ ʊɸ ʬʦʥʦʥʘ. 
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ʉʭʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʭ ʝʬʝʢʪʽʚ 

ȹŬ
dŬ
dFȹF=

ȨɎɥɈɑɋɓɓɥ ɐɖɎɘɎɝɓɎɛ ɘɔɝɔɐ ɍɔɓɓɔɉɔ ɗɕɋɐɘɖə ɐɖɎɗɘɆɑə ɘɆ 

ɛɆɖɆɐɘɋɖɎɗɘɎɝɓɎɛ ɚɫɍɎɝɓɎɛ ɫ ɐɔɓɗɘɖəɐɘɎɈɓɎɛ ɊɔɈɌɎɓ ɖɋɩɗɘɖɆɜɫɩɤ 

ɚɔɘɔɕɑɋɔɛɖɔɬɍɒə ɕɔɑɥɖɎɍɆɜɫɏɓɔɤ ɒɔɊəɑɥɜɫɩɤ ɈɎɕɖɔɒɫɓɤɈɆɓɓɥ  

ə ɚɔɘɔɕɖɔɈɫɊɓɔɗɘɫ Ge 

ȝɑɤɗɘɖɆɜɫɥ ɈɎɗɔɐɔ ɫɓɚɔɖɒɆɘɎɈɓɔɬ 
ɛɆɖɆɐɘɋɖɎɗɘɎɐɎ ɈɋɓɘɎɑɢɓɔɬ ɚɔɘɔɋɖɗ ʫ 

ɈɎɍɓɆɝɋɓɓɫ ɐɔɓɗɘɖəɐɘɎɈɓɎɛ ɘɔɈɟɎɓ:  

w - ɘɔɈɟɎɓɆ ɕɖɔɗɘɔɖɔɈɔɉɔ ɍɆɖɥɊə p-n ɕɋɖɋɛɔɊə; 

L - ɊɎɚəɍɫɏɓɆ ɊɔɈɌɎɓɆ ɓɔɗɫɬɈ ɍɆɖɥɊə;  

d - ɘɔɈɟɎɓɆ ɐɖɎɗɘɆɑə. 
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ʄʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟ ʤʝʪʘʣʝʚʠʤʠ 

ʥʘʥʦʧʣʽʚʢʘʤʠ ʪʘ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʾ ʧʦʣʷʨʠʪʦʥʥʦʾ ʭʚʠʣʽ ï 

ʧʦʚʝʨʭʥʝʚʠʡ ʧʣʘʟʤʦʥʥʠʡ ʨʝʟʦʥʘʥʩ. 
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d ʂʫʪʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʙʠʪʪʷ  

p-ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ Rp ʫ 

ʪʨʘʜʠʮʽʡʥʦʤʫ ʚʠʛʣʷʜʽ (ʩʠʥʷ) ʪʘ 

ʧʘʨʘʤʝʪʨʘ Dr ʫ ʤʝʪʦʜʽ ʤʦʜʫʣʷʮʽʡʥʦʾ 

ʧʦʣʷʨʠʤʝʪʨʽʾ (ʯʦʨʥʘ). 



ȭɆɑɋɌɓɫɗɘɢ ɕɔɑɥɖɎɍɆɜɫɏɓɔɬ ɖɫɍɓɎɜɫ  r =  Rs
2 ï Rp

2 ɈɫɊ ɐəɘɆ ɕɆɊɫɓɓɥɥ 

ɗɈɫɘɑɆ ɍɆ ɖɫɍɓɎɛ ɘɔɈɟɎɓ ɕɑɫɈɐɎ ɍɔɑɔɘɆ ï ɐɑɆɗɎɝɓɎɏ ɖɔɍɒɫɖɓɎɏ ɋɚɋɐɘ   
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ʢʫʪ ʧʘʜʽʥʥʷ ʩʚʽʪʣʘ, ʛʨʘʜ.
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L ï ʧʦʨʦʛʦʚʘ ʪʦʚʱʠʥʘ ʧʣʽʚʢʠ ʚ ʪʝʥʜʝʥʮʽʾ 

ʥʘʙʫʪʪʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙ'ʻʤʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʾʾ ʨʦʟʤʽʨʫ. 
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 ɿʘʣʝʞʥʦʩʪʽ ʚʝʣʠʯʠʥ ʧʦʣʷʨʠʟʘʮʽʡʥʦʾ ʨʽʟʥʠʮʽ r ʚʽʜ ʢʫʪʘ ʧʘʜʽʥʥʷ ʩʚʽʪʣʘ 

ʥʘ ʥʘʧʽʚʮʠʣʽʥʜʨ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʚʽʜʙʠʪʪʷ (ʟʣʽʚʘ) ʪʘ ʚʽʜ ʯʘʩʪʦʪʠ (ʟ 

ʧʨʘʚʘ), ʥʘ ʧʣʦʩʢʽʡ ʧʦʚʝʨʭʥʽ ʷʢʦʛʦ ʟʥʘʜʷʪʴʩʷ ʧʣʽʚʢʠ, ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʧʨʠʨʦʜʦʶ ʤʘʪʝʨʽʘʣʫ,  ʤʦʨʬʦʣʦʛʽʻʶ, ʪʦʚʱʠʥʦʶ, ʩʢʣʘʜʦʤ. 

ɹʘʛʘʪʦʚʘʨʽʘʥʪʥʘ ʬʦʨʤʘ ʢʨʠʚʠʭ ʟ ʜʦʜʘʚʘʥʥʷʤ 3-ʭʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʝʪʦʜʠʮʽ ʽʥʬʦʨʤʘʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ, ʱʦ ʧʝʨʝʚʝʨʰʫʻ 

ʘʪʦʤʥʦ-ʩʠʣʦʚʫ ʤʽʢʨʦʩʢʦʧʽʶ.  
  



 ʋʟʘʛʘʣʴʥʝʥʘ ʪʝʦʨʝʤʘ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ.  

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʦʜʥʦʨʽʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʝʢʚʽʚʘʣʝʥʪʥʦʶ ʧʦʩʣʽʜʦʚʥʦʶ ʜʽʻʶ ʰʘʨʽʚ ʟ ʧʨʦʩʪʠʤʠ ʣʽʥʽʡʥʦʶ ʪʘ 

ʮʠʨʢʫʣʷʨʥʦʶ ʘʥʽʟʦʪʨʦʧʽʻʶ 

ʄʎʌ(j) 

ʄ ʄʃʌ(ŭ,a ) 

ʄʎɸ(R) 

ʄʃɸ(P,q

) 
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ʇʘʨʘʤʝʪʨʠ ʘʥʽʟʦʪʨʦʧʽʾ 

0 ŭ 2ˊ, Ŭ¢ ¢

- ʚʝʣʠʯʠʥʘ ʮʠʨʢʫʣʷʨʥʦʾ ʬʘʟʦʚʦʾ ʘʥʽʟʦʪʨʦʧʽʾ; 

 

 

- ʚʝʣʠʯʠʥʘ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʣʽʥʽʡʥʦʾ ʬʘʟʦʚʦʾ ʘʥʽʟʦʪʨʦʧʽʾ; 

 

 

- ʚʝʣʠʯʠʥʘ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʣʽʥʽʡʥʦʾ ʘʤʧʣʽʪʫʜʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ 

-; 

 

- ʚʝʣʠʯʠʥʘ ʮʠʨʢʫʣʷʨʥʦʾ ʘʤʧʣʽʪʫʜʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ; 
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ʄ ï ʤʘʪʨʠʮʷ ʄʶʣʣʝʨʘ   



1. ʃʘʟʝʨ; 2,3. ɿʤʝʥʰʫʚʘʯ ʢʦʛʝʨʝʥʪʥʦʩʪʽ(scrambler) ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʘ 

ʧʨʦʩʪʦʨʦʚʠʡ ʬʽʣʴʪʨ; 4. ʌʦʨʤʫʚʘʯ ʧʦʣʷʨʠʟʘʮʽʾ; 5. ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʦʙ'ʻʢʪ; 6. 

ɸʥʘʣʽʟʘʪʦʨ ʧʦʣʷʨʠʟʘʮʽʾ; 7.ʆʙʻʢʪʠʚ; 8. ʇɿɿ ʤʘʪʨʠʮʷ. 

ɸɼɸʇʊʀɺʅʀʁ ʃɸɿɽʈʅʀʁ ʄʖʃʃɽʈ-ʇʆʃʗʈʀʄɽʊʈ 

ʇʨʠʟʥʘʯʝʥʥʷ: ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʢʦʤʧʣʝʢʩʥʦʾ ʦʧʪʠʯʥʦʾ 

ʘʥʽʟʦʪʨʦʧʽʾ ʚ ʩʝʨʝʜʦʚʠʱʘʭ ʰʣʷʭʦʤ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʤʘʪʨʠʮʴ ʄʶʣʣʝʨʘ.  

ɼʦʚʞʠʥʘ ʭʚʠʣʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 0,63 ʤʢʤ. 

ȨɎɥɈɓɆ ɍɊɆɘɓɫɗɘɢ ɈɫɊɓɔɗɓɔ ɍɒɫɓɎ: 
Åɑɫɓɫɏɓɔɉɔ ɘɆ ɜɎɖɐəɑɥɖɓɔɉɔ ɊɈɔɕɖɔɒɋɓɋɍɆɑɔɒɑɋɓɓɥ - (2p/l)dDn = 0.1o, 
ÅɔɖɫɩɓɘɆɜɫɬ ɞɈɎɊɐɔɬ ɔɗɫ ɘɆ ɔɗɫ ɒɆɐɗɎɒɆɑɢɓɔɉɔ ɕɖɔɕəɗɐɆɓɓɥ - Da, Dq = 0.1o 

Åɑɫɓɫɏɓɔɉɔ ɘɆ ɜɎɖɐəɑɥɖɓɔɉɔ ɊɎɛɖɔɬɍɒə pƍ/p||, (rl-rr)/(rl+rr) = 0.02 



ɸɼɸʇʊʀɺʅʀʁ ʃɸɿɽʈʅʀʁ ʄʖʃʃɽʈ- ʇʆʃʗʈʀʄɽʊʈ 

ʄʦʜʠʬʽʢʘʮʽʷ ʤʘʢʝʪʫ ʜʣʷ ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 
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