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 ɺʩʪʫʧ 

 
ɼʘʥʘ ʤʝʪʦʜʠʯʥʘ ʨʦʟʨʦʙʢʘ ʤʘʻ ʥʘ ʤʝʪʽ ʫʟʘʛʘʣʴʥʠʪʠ ʪʘ 

ʚʦʧʨʷʜʢʫʚʘʪʠ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ 

ʯʘʩʪʠʥʠ ʟʘʥʷʪʴ ʟ ʦʩʚʽʪʥʽʭ ʢʦʤʧʦʥʝʥʪ ʮʠʢʣʫ çʆʧʪʠʢʘè. ɿʦʢʨʝʤʘ, 

ʪʘʢʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʷʢ çɻʝʦʤʝʪʨʠʯʥʘ ʦʧʪʠʢʘè, 

çɺʠʤʽʨʶʚʘʥʥʷ ʚ ʛʝʦʤʝʪʨʠʯʥʽʡ ʦʧʪʠʮʽè ʪʘ çʍʚʠʣʴʦʚʘ ʦʧʪʠʢʘè ʜʣʷ 

ʙʘʢʘʣʘʚʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 152 çʄʝʪʨʦʣʦʛʽʷ, ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʘ ʪʝʭʥʽʢʘè ʪʘ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ çʌʽʟʠʯʥʽ 

ʦʩʥʦʚʠ ʦʧʪʠʯʥʦʛʦ ʟʚôʷʟʢʫè ʙʘʢʘʣʘʚʨʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

172 çʊʝʣʝʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʘè.  

ʇʝʨʰʠʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʜʝʪʘʣʴʥʽ ʽʥʩʪʨʫʢʮʽʾ ʜʦ ʚʠʢʦʥʘʥʥʷ 

ʣʘʙʦʨʪʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʚʠʤʦʛʠ ʜʦ ʦʬʦʨʤʣʝʥʥʷ ʟʚʽʪʫ ʪʘ ʢʦʥʪʨʦʣʴʥʽ 

ʧʠʪʘʥʥʷ, ʱʦ ʾʭ ʤʘʻ ʧʽʜʛʦʪʫʚʘʪʠ ʩʪʫʜʝʥʪ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʨʘʢʪʠʢʫʤʫ. 

ɼʨʫʛʠʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʧʝʨʝʣʽʢ ʟʘʜʘʯ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʽʟ 

ʦʩʥʦʚʥʠʭ ʨʦʟʜʽʣʽʚ ʦʧʪʠʯʥʦʛʦ ʮʠʢʣʫ. ʎʽ ʟʘʜʘʯʽ ʚʠʢʦʥʫʶʪʴʩʷ 

ʩʪʫʜʝʥʪʘʤʠ ʧʽʜ ʯʘʩ ʧʨʘʢʪʠʯʥʠʭ ʟʥʘʷʪʴ ʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʘ ʪʘʢʦʞ ʚʠʥʦʩʷʪʴʩʷ ʚʠʢʣʘʜʘʯʝʤ ʚ ʷʢʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ.  

ʊʨʝʪʽʡ ʨʦʟʜʽʣ ʤʽʩʪʠʪʴ ʪʝʩʪʦʚʽ ʧʠʪʘʥʥʷ ʪʨʴʦʭ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ, 

ʱʦ ʾʭ ʩʪʫʜʝʥʪʠ ʧʨʦʭʦʜʷʪʴ ʚ ʷʢʦʩʪʽ ʩʘʤʦʧʝʨʝʚʽʨʢʠ. ʇʨʠʢʣʘʜʠ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʻ ʦʜʥʠʤ ʟ ʝʪʘʧʽʚ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʜʦ ʩʢʣʘʜʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʽʩʧʠʪʫ. 
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ʈʦʟʜʽʣ ɯ 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʧʨʘʢʪʠʢʫʤ 

 
ʏʘʩʪʠʥʘ ɯ  

çɻʝʦʤʝʪʨʠʯʥʘ ʦʧʪʠʢʘè 
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ɺʠʤʦʛʠ ʜʦ ʟʤʽʩʪʫ ʟʚʽʪʫ 

ɿʚʽʪ ʧʦʚʠʥʝʥ ʤʽʩʪʠʪʠ: 

1. ʥʘʟʚʫ ʽ ʥʦʤʝʨ ʨʦʙʦʪʠ, 

2. ʤʝʪʫ ʨʦʙʦʪʠ ʡ ʟʘʚʜʘʥʥʷ, 

3. ʧʝʨʝʣʽʢ ʦʙʣʘʜʥʘʥʥʷ, 

4. ʢʦʨʦʪʢʠʡ ʨʝʬʝʨʘʪ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʯʘʩʪʠʥʠ, 

5. ʩʭʝʤʫ ʫʩʪʘʥʦʚʢʠ ʘʙʦ ʧʨʠʣʘʜʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, 

6. ʪʘʙʣʠʮʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ, 

7. ʦʙʯʠʩʣʝʥʥʷ ʡ ʨʦʟʨʘʭʫʥʢʠ ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ, 

8. ʛʨʘʬʽʢʠ, ʚʠʢʦʥʘʥʽ ʥʘ ʧʘʧʝʨʽ ʘʙʦ ʨʦʟʨʘʭʦʚʘʥʽ ʚ 
ʢʦʤʧ'ʶʪʝʨʥʽʡ ʧʨʦʛʨʘʤʽ ʥʘ ʚʠʙʽʨ, 

9. ʨʦʟʨʘʭʫʥʦʢ ʧʦʭʠʙʦʢ ʰʫʢʘʥʠʭ ʚʝʣʠʯʠʥ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 4 

ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʦʥʢʠʭ ʣʽʥʟ  

ʪʘ ʜʟʝʨʢʘʣ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʠʪʠ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʪʦʥʢʠʭ ʣʽʥʟ ʪʘ ʜʟʝʨʢʘʣ 

ɿʘʚʜʘʥʥʷ: 

1. ʂʦʨʦʪʢʦ ʚʠʢʣʘʩʪʠ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʪʦʥʢʠʭ ʣʽʥʟ ʪʘ ʜʟʝʨʢʘʣ, 

ʧʨʠʚʝʩʪʠ ʥʝʦʙʭʽʜʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. 

2. ʆʧʠʩʘʪʠ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 
ʬʦʢʫʩʥʠʭ ʚʽʜʩʪʘʥʝʡ, ʧʨʠʚʝʩʪʠ ʥʝʦʙʭʽʜʥʽ ʩʭʝʤʠ ʽ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (ʬʦʨʤʫʣʠ). 

3. ɺʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʜʘʥʦʛʦ ʢʦʤʧʣʝʢʪʫ ʣʽʥʟ ʽ ʜʟʝʨʢʘʣ: 

a) ʤʝʪʦʜʦʤ ʩʧʨʷʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ; 

b) ʘʚʪʦʢʦʣʽʤʘʮʽʡʥʠʤ ʤʝʪʦʜʦʤ. 

ʆʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ: ʦʧʪʠʯʥʘ ʣʘʚʘ, ʤʽʢʨʦʩʢʦʧ, ʟʦʨʦʚʘ 

ʪʨʫʙʘ, ʟʙʠʨʘʣʴʥʘ ʣʽʥʟʘ, ʨʦʟʩʽʶʚʘʣʴʥʘ ʣʽʥʟʘ, ʫʚʽʛʥʫʪʝ ʜʟʝʨʢʘʣʦ, 

ʦʧʫʢʣʝ ʜʟʝʨʢʘʣʦ, ʧʣʦʩʢʝ ʜʟʝʨʢʘʣʦ. 
 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ɯ. ʄʝʪʦʜ ʩʧʨʷʞʝʥʠʭ ʚʽʜʩʪʘʥʝʡ 

1. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ ʟʙʠʨʘʣʴʥʦʾ ʣʽʥʟʠ ʧʦ  ʚ̔ ʜʩʪʘʥʽ 

ʧʨʝʜʤʝʪʘ ʽ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʷ. 

 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 

 
 

1/a - 1/a' = 1/f '   ʘʙʦ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʥʘʢʽʚ    1/a' + 1/a = 1/f '  , ʜʝ a - 

ʚʽʜʩʪʘʥʴ ʧʨʝʜʤʝʪʘ ʜʦ ʣʽʥʟʠ, a' - ʚʽʜʩʪʘʥʴ ʚʽʜ  ʣʽʥʟʠ ʜʦ ʟʦʙʨʘʞʝʥʥʷ,  f ' - 

ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ. 1 - ʧʨʝʜʤʝʪ, 2 - ʟʙʠʨʘʣʴʥʘ ʣʽʥʟʘ, 3 - ʧʨʝʜʤʝʪʥʘ 

ʧʣʦʱʠʥʘ ʤʽʢʨʦʩʢʦʧʘ, 4 - ʤʽʢʨʦʩʢʦʧ.  
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2. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ ʟʙʠʨʘʣʴʥʦʾ ʣʽʥʟʠ ʟʘ ʤʝʪʦʜʦʤ 
"ʟʤʽʱʝʥʥʷ". 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 

 

 

 

 

 

 

 

 

 

 

 

 
3. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ ʟʙʠʨʘʣʴʥʦʾ ʣʽʥʟʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʟʦʨʦʚʦʾ ʪʨʫʙʠ. 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 

 

 

 

 

 

 

 

 

 
1 - ʧʨʝʜʤʝʪ, 2 - ʟʙʠʨʘʣʴʥʘ ʣʽʥʟʘ, 3 - ʟʦʨʦʚʘ ʪʨʫʙʘ. 

  

a' a'
l 

L 

a

1 
a

2 

f = (L2 - l 2 )/4L 

1 2 3 
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4. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ ʨʦʟʩʽʶʚʘʣʴʥʦʾ ʣʽʥʟʠ ʧʦ ʚʽʜʩʪʘʥʽ 
ʧʨʝʜʤʝʪʘ ʽ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜ ʣʽʥʟʠ. 

 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 

 

 

 

 

 

 

 

 

 

 

 
1 - ʧʨʝʜʤʝʪ, 2 - ʟʙʠʨʘʣʴʥʘ ʣʽʥʟʘ, 3 - ʨʦʟʩʽʶʚʘʣʴʥʘ ʣʽʥʟʘ, 4 - ʧʨʝʜʤʝʪʥʘ 

ʧʣʦʱʠʥʘ, 5 - ʤʽʢʨʦʩʢʦʧ. 

 

 
5. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ ʫʚʽʛʥʫʪʦʛʦ ʜʟʝʨʢʘʣʘ. 

 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 

 

 

 

 

 

 

 

 
1 - ʫʚʽʛʥʫʪʝ ʜʟʝʨʢʘʣʦ, 2 - ʧʨʝʜʤʝʪ, 3 - ʤʽʢʨʦʩʢʦʧ, ʉ - ʮʝʥʪʨ ʩʬʝʨʠ 

ʜʟʝʨʢʘʣʘ. 

 

  

a 
a

' 

1 2 
3 

4 5 

1 
2 3 

C 

R 

C 
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6. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ ʦʧʫʢʣʦʛʦ ʜʟʝʨʢʘʣʘ. 

 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 

 

 

 

 

 

 

 

 

 

 
1 - ʦʧʫʢʣʝ ʜʟʝʨʢʘʣʦ, 2 - ʤʽʢʨʦʩʢʦʧ (ʧʣʦʱʠʥʘ ʧʨʝʜʤʝʪʫ), 3 - ʟʦʙʨʘʞʝʥʥʷ 

ʧʨʝʜʤʝʪʫ (ʧʣʦʱʠʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ), f' - ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʜʟʝʨʢʘʣʘ, a 

- ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʟʝʨʢʘʣʘ ʜʦ ʧʨʝʜʤʝʪʫ, a' - ʚʽʜʩʪʘʥʴ ʚʽʜ ʜʟʝʨʢʘʣʘ ʜʦ 

ʟʦʙʨʘʞʝʥʥʷ, m - ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʙôʻʢʪʠʚʘ ʤʽʢʨʦʩʢʦʧʫ ʜʦ ʧʨʝʜʤʝʪʥʦʾ 

ʧʣʦʱʠʥʠ. (ʇʨʝʜʤʝʪʦʤ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʣʫʞʠʪʴ ʦʧʨʘʚʘ ʦʙôʻʢʪʠʚʫ 

ʤʽʢʨʦʩʢʦʧʫ). 

 

ɯɯ. ɸʚʪʦʢʦʣʽʤʘʮʽʡʥʠʡ ʤʝʪʦʜ  

1. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ ʟʙʠʨʘʣʴʥʦʾ ʣʽʥʟʠ. 

 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 
 

 

 
 

 

 

 

 

 

 
1 - ʧʣʦʩʢʝ ʜʟʝʨʢʘʣʦ, 2 - ʟʙʠʨʘʣʴʥʘ ʣʽʥʟʘ, 3 - ʧʣʦʱʠʥʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ,  

4 - ʤʽʢʨʦʩʢʦʧ. 

  

m 

a 
-a' 

F 

3 

1 

2 

f 

1 2 3 

4 
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2. ɺʠʟʥʘʯʝʥʥʷ ʬʦʢʫʩʥʦʾ ʚʽʜʜʘʣʽ ʦʧʫʢʣʦʛʦ ʜʟʝʨʢʘʣʘ. 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ 

 

 

 

 

 

 

 

 

 
 

 

1 - ʦʧʫʢʣʝ ʜʟʝʨʢʘʣʦ, 2 - ʟʙʠʨʘʣʴʥʘ ʣʽʥʟʘ, 3 - ʧʨʝʜʤʝʪʥʘ ʧʣʦʱʠʥʘ 

ʤʽʢʨʦʩʢʦʧʘ, 4 - ʤʽʢʨʦʩʢʦʧ. 

 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʠʪʢʠ ʟʥʘʡʪʠ ʧʨʝʜʤʝʪʥʫ ʧʣʦʱʠʥʫ. ʎʷ ʞ 

ʥʠʪʢʘ ʩʣʫʞʠʪ ʧʨʝʜʤʝʪʦʤ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʅʘ ʧʦʜʚʽʡʥʽʡ 

ʬʦʢʫʩʥʽʡ ʚʽʜʜʘʣʽ ʚʽʜ ʥʠʪʢʠ ʨʦʟʤʽʩʪʽʪʴ ʟʙʠʨʘʣʴʥʫ ʣʽʥʟʫ. 

ɿʦʙʨʘʞʝʥʥʷ ʥʠʪʢʠ ʪʝʞ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʜʚʽʡʥʽʡ ʬʦʢʫʩʥʽʡ 

ʚʽʜʜʘʣʽ. ʄʽʞ ʟʦʙʨʘʞʝʥʥʷʤʠ ʣʽʥʟʠ ʨʦʟʤʽʩʪʽʪʴ ʦʧʫʢʣʝ ʜʟʝʨʢʘʣʦ ʽ 

ʧʝʨʝʩʫʚʘʡʪʝ ʡʦʛʦ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʚ ʤʽʢʨʦʩʢʦʧʽ ʧʦʨʷʜ ʟ ʥʠʪʢʦʶ ʥʝ 

ʟôʷʚʠʪʴʩʷ ʾʾ ʟʦʙʨʘʞʝʥʥʷ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʮʝʥʪʨ ʧʦʚʝʨʭʥʽ 

ʜʟʝʨʢʘʣʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʦʤʫ ʞ ʤʽʩʮʽ, ʜʝ ʧʦʚʠʥʥʝ ʙʫʪʠ ʟʦʙʨʘʞʝʥʥʷ 

ʥʠʪʢʠ. 

 

Rɿ = 2 fʃ  -  d;      fɿ = Rɿ / 2  

 

ʜʝRɿ - ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʜʟʝʨʢʘʣʘ, 

fʃ  - ʬʦʢʫʩ ʣʽʥʟʠ, 

fɿ  - ʬʦʢʫʩ ʜʟʝʨʢʘʣʘ, 

d  - ʚʽʜʩʪʘʥʴ ʤʽʞ ʣʽʥʟʦʶ ʪʘ ʦʧʫʢʣʠʤ ʜʟʝʨʢʘʣʦʤ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 
 

1. ɿʘʧʠʰʽʪʴ ʬʦʨʤʫʣʫ ʣʽʥʟʠ ʫ ʚʽʜʨʽʟʢʘʭ. 

2. ʉʬʦʨʤʫʣʡʪʝ ʧʨʘʚʠʣʦ ʟʥʘʢʽʚ. 

 ˿

-
- -

d 

1 2 
3 4 



12 
 

3. ʇʦʙʫʜʦʚʘ ʭʦʜʫ ʧʨʦʤʝʥʽʚ ʯʝʨʝʟ ʦʧʪʠʯʥʫ ʩʠʩʪʝʤʫ. 

4. ɺʠʚʝʜʝʥʥʷ ʚʠʨʘʟʫ ʜʦ ʧ.5 ("ʤʝʪʦʜ ʟʤʽʱʝʥʥʷ"). 

5. ʇʦʷʩʥʽʪʴ ʚ ʯʦʤʫ ʩʫʪʴ ʘʚʪʦʢʦʣʽʤʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ. 

6. ʆʮʽʥʽʪʴ ʧʦʭʠʙʦʢʠ ʤʝʪʦʜʽʚ ʚʠʤʽʨʶʚʘʥʥʷ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 5 

ɺʠʚʯʝʥʥʷ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʣʝʩʢʦʧʽʯʥʦʾ ʩʠʩʪʝʤʠ 

 
ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʠʪʠ ʙʫʜʦʚʫ ʪʘ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʣʝʩʢʦʧʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

ɿʘʚʜʘʥʥʷ 

1. ʂʦʨʦʪʢʦ ʚʠʢʣʘʩʪʠ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʪʝʣʝʩʢʦʧʽʯʥʠʭ ʩʠʩʪʝʤ.  

2. ɺʠʟʥʘʯʠʪʠ ʢʘʨʜʠʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʽ ʦʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ 
ʜʘʥʦʾ ʩʠʩʪʝʤʠ:  

a) ʨʦʟʤʽʱʝʥʥʷ ʽ ʨʦʟʤʽʨʠ ʟʽʥʠʮʴ ʧʦʣʴʦʚʦʾ ʜʽʘʬʨʘʛʤʠ,  

b) ʚʝʣʠʯʠʥʫ ʘʧʝʨʪʫʨʥʦʛʦ ʢʫʪʘ,  

c) ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʪʘ ʚʠʜʠʤʝ ʟʙʽʣʴʰʝʥʥʷ. 

ʆʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ: ʦʧʪʠʯʥʘ ʣʘʚʘ, ʟʦʨʦʚʘ ʪʨʫʙʘ, ʣʽʥʽʡʢʘ, 

ʥʽʚʝʣʽʨʥʘ ʨʝʡʢʘ. 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ɺʠʟʥʘʯʝʥʥʷ ʜʽʘʤʝʪʨʽʚ ʚʭʽʜʥʠʭ  

ʪʘ ʚʠʭʽʜʥʠʭ ʟʽʥʠʮʴ ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ɺʭʽʜʥʦʶ ʟʽʥʠʮʝʶ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʻ 

ʦʧʨʘʚʘ ʦʙôʻʢʪʠʚʫ; ʚʠʭʽʜʥʦʶ ʟʽʥʠʮʝʶ - ʾʾ ʟʦʙʨʘʞʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʝ 

ʦʢʫʣʷʨʦʤ. ɼʽʘʤʝʪʨ ʚʭʽʜʥʦʾ ʪʘ ʚʠʭʽʜʥʦʾ ʟʽʥʠʮʽ ʚʠʟʥʘʯʘʶʪʴ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ.  

ɼʽʘʤʝʪʨ ʟʽʥʠʮʽ ʚʭʦʜʫ ʚʠʤʽʨʶʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʣʽʥʽʡʢʦʶ. 

ɼʽʘʤʝʪʨ ʚʠʭʽʜʥʦʾ ʟʽʥʠʮʽ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢ: ʚ ʤʽʢʨʦʩʢʦʧʽ, 

ʨʦʟʤʽʱʝʥʦʤʫ ʧʝʨʝʜ ʦʢʫʣʷʨʦʤ ʪʨʫʙʠ, ʥʘʣʘʰʪʦʚʘʥʦʾ ʥʘ ʚʽʜʜʘʣʝʥʠʡ 

ʧʨʝʜʤʝʪ,  ʚʠʜʥʦ ʩʚʽʪʣʠʡ ʢʨʫʞʦʢ. ʇʝʨʝʤʽʱʫʻʤʦ ʪʫʙʫʩ ʤʽʢʨʦʩʢʦʧʫ 

ʚ ʥʘʧʨʷʤʢʫ ʦʧʪʠʯʥʦʾ ʚʽʩʽ ʜʦ ʧʦʣʦʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʩʚʽʪʣʠʡ 

ʢʨʫʞʦʢ ʧʨʠʡʤʘʻ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʟ ʥʘʡʙʽʣʴʰ ʯʽʪʢʠʤʠ 

ʦʙʨʠʩʘʤʠ ʡʦʛʦ ʢʨʘʾʚ. ɺʠʤʽʨʶʻʤʦ ʜʽʘʤʝʪʨ ʩʚʽʪʣʦʛʦ ʢʨʫʞʢʘ, ʷʢʠʡ ʻ 

ʚʠʭʽʜʥʦʶ ʟʽʥʠʮʝʶ. 

ɺʽʜʥʦʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʟʽʥʠʮʽ ʚʭʦʜʫ ʜʦ ʚʝʣʠʯʠʥʠ ʟʽʥʠʮʽ 

ʚʠʭʦʜʫ ʜʘʻ ʟʙʽʣʴʰʝʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ. 

 

b = Dʟ.ʚʭ. / Dʟ.ʚʠʭ. 
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ɺʠʟʥʘʯʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʟʦʨʦʚʦʾ ʪʨʫʙʠ 

ʂʨʽʤ ʣʽʥʽʡʥʦʛʦ, ʧʦʟʜʦʚʞʥʴʦʛʦ ʪʘ ʢʫʪʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʟʦʨʦʚʘ ʪʨʫʙʘ ʤʘʻ ʪʘʢ ʟʚʘʥʝ ʚʠʜʠʤʝ ʟʙʽʣʴʰʝʥʥʷ ɻ , ʷʢʝ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʪʘʥʛʝʥʩʽʚ ʢʫʪʽʚ ʟʦʨʫ,  

ʧʽʜ ʷʢʠʤʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʘ, ʘʙʦ ʩʘʤ ʧʨʝʜʤʝʪ 

ʚʽʜʧʦʚʽʜʥʦ ʯʝʨʝʟ ʪʨʫʙʫ ʪʘ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ. 

ɺʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʛʦ ʚʽʜʜʘʣʝʥʥʷ ʧʨʝʜʤʝʪʘ ʽ ʟʦʙʨʘʞʝʥʥʷ ʚʽʜ 

ʪʨʫʙʠ ʚʠʜʠʤʝ ʟʙʽʣʴʰʝʥʥʷ ʩʪʘʻ ʨʽʚʥʠʤ ʢʫʪʦʚʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʽ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

 

ɻ = g - tg w' / tg w , 

 

ʜʝ w' - ʢʫʪ, ʧʽʜ ʷʢʠʤ ʚʠʜʥʦ ʧʨʝʜʤʝʪ ʧʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʯʝʨʝʟ 

ʟʦʨʦʚʫ ʪʨʫʙʫ; 

w - ʢʫʪ, ʧʽʜ ʷʢʠʤ ʚʠʜʥʦ ʧʨʝʜʤʝʪ ʧʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʥʝʦʟʙʨʦʻʥʠʤ 

ʦʢʦʤ. 

ɿ ʜʦʩʪʘʪʥʴʦʶ ʪʦʯʥʽʩʪʶ ʜʣʷ ʧʨʘʢʪʠʢʠ ʢʫʪʦʚʝ ʟʙʽʣʴʰʝʥʥʷ 

ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʽʚʝʣʽʨʥʦʾ ʣʽʥʽʡʢʠ, 

ʨʦʟʜʽʣʝʥʦʾ ʥʘ ʩʘʥʪʠʤʝʪʨʠ ʽ ʧʦʩʪʘʚʣʝʥʦʾ ʚʽʜ ʦʙôʻʢʪʠʚʫ ʟʦʨʦʚʦʾ 

ʪʨʫʙʠ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʙʣʠʞʯʝ ʪʨʠʜʮʷʪʠʢʨʘʪʥʦʾ ʬʦʢʫʩʥʦʾ ʚʽʜʩʪʘʥʽ. 

ʉʬʦʢʫʩʫʚʘʚʰʠ ʦʢʫʣʷʨ ʥʘ ʷʩʥʝ ʙʘʯʝʥʥʷ ʩʽʪʢʠ ʥʠʪʦʢ ʪʨʫʙʠ ʽ 

ʧʦʜʽʣʦʢ ʨʝʡʢʠ, ʨʦʟʛʣʷʜʘʶʪʴ ʦʜʥʠʤ ʦʢʦʤ ʟʦʙʨʘʞʝʥʥʷ ʨʝʡʢʠ ʯʝʨʝʟ 

ʪʨʫʙʫ, ʘ ʜʨʫʛʠʤ - ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʨʝʡʢʫ. ʇʦʤʽʯʘʶʪʴ, ʩʢʽʣʴʢʠ 

ʧʦʜʽʣʦʢ, ʚʠʜʠʤʠʭ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ, ʚʢʣʘʜʘʻʪʴʩʷ ʚ ʦʜʥʽʡ ʯʠ 

ʜʝʢʽʣʴʢʦʭ ʧʦʜʽʣʢʘʭ, ʱʦ ʚʠʜʥʦ ʚ ʪʨʫʙʫ. ɺʽʜʥʦʰʝʥʥʷ ʧʝʨʰʦʛʦ 

ʯʠʩʣʘ ʜʦ ʜʨʫʛʦʛʦ ʩʢʣʘʜʘʻ ʢʫʪʦʚʝ ʯʠ ʚʠʜʠʤʝ ʟʙʽʣʴʰʝʥʥʷ ʪʨʫʙʠ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʣʷ ʟʦʨʫ ʟʦʨʦʚʦʾ ʪʨʫʙʠ 

ʏʘʩʪʠʥʘ ʧʨʦʩʪʦʨʫ, ʟʦʙʨʘʞʝʥʥʷ ʷʢʦʛʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʯʝʨʝʟ 

ʪʨʫʙʫ, ʥʘʟʠʚʘʻʪʴʩʷ ʧʦʣʝʤ ʟʦʨʫ ʟʦʨʦʚʦʾ ʪʨʫʙʠ. ʇʦʣʝ ʟʦʨʫ 

ʟʥʘʭʦʜʷʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

2 tg w = y / L 

 

ɼʣʷ ʮʴʦʛʦ ʥʘ ʜʝʷʢʽʡ ʚʽʜʩʪʘʥʽ L ʚʽʜ ʦʙôʻʢʪʠʚʘ ʪʨʫʙʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʽʚʝʣʽʨʥʫ ʨʝʡʢʫ ʽ, ʨʦʟʛʣʷʜʘʶʯʠ ʯʝʨʝʟ ʦʢʫʣʷʨ 
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ʪʨʫʙʠ, ʚʽʜʨʘʭʦʚʫʶʪʴ ʯʠʩʣʦ ʧʦʜʽʣʦʢ m , ʱʦ ʚʢʣʘʜʘʶʪʴʩʷ ʧʦ 

ʜʽʘʤʝʪʨʫ ʧʦʣʷ ʟʦʨʫ. ɼʦʙʫʪʦʢ m ʥʘ t - ʮʽʥʫ ʧʦʜʽʣʢʠ ʨʝʡʢʠ, 

ʚʠʨʘʞʝʥʫ ʚ ʩʘʥʪʠʤʝʪʨʘʭ, ʩʢʣʘʜʘʻ ʚʝʣʠʯʠʥʫ ʧʨʝʜʤʝʪʘ, ʷʢʠʡ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ,  y . ɺʽʜʥʦʰʝʥʥʷ y ʜʦ L , ʟʛʽʜʥʦ ʟ ʬʦʨʤʫʣʦʶ, 

ʚʠʟʥʘʯʘʻ ʧʦʣʝ ʟʦʨʫ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ  ʟʦʨʦʚʦʾ ʪʨʫʙʠ 

ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʘʙʦ ʤʝʞʘ ʨʦʟʜʽʣʝʥʥʷ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ - 

ʚʣʘʩʪʠʚʽʩʪʴ ʩʠʩʪʝʤʠ ʨʦʟʜʽʣʴʥʦ ʚʽʜʦʙʨʘʞʘʪʠ ʜʫʞʝ ʜʨʽʙʥʽ ʽ ʜʫʞʝ 

ʙʣʠʟʴʢʦ ʨʦʟʤʽʱʝʥʽ ʜʝʪʘʣʽ ʧʨʝʜʤʝʪʘ. 

 ʈʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʤʝʥʰʦʶ 

ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʘʙʦ ʣʽʥʽʷʤʠ, ʷʢʽ ʚʠʜʥʦ ʨʦʟʜʽʣʴʥʦ 

ʯʝʨʝʟ ʜʘʥʫ ʩʠʩʪʝʤʫ, ʽ ʦʮʽʥʶʶʪʴʩʷ ʜʣʷ ʦʙôʻʢʪʠʚʫ ʪʝʣʝʩʢʦʧʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ʚ ʢʫʪʦʚʽʡ ʤʽʨʽ. 

ʈʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

 

j'' = 120'' / D , 

 

ʜʝ   D - ʜʽʘʤʝʪʨ ʚʭʽʜʥʦʾ ʟʽʥʠʮʽ, 

120'' - ʟʤʝʥʰʝʥʘ ʚʜʚʽʯʽ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʦʢʘ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʘʧʝʨʪʫʨʥʦʛʦ ʢʫʪʘ  ʟʦʨʦʚʦʾ ʪʨʫʙʠ 

ʅʝʦʙʭʽʜʥʦ ʟʥʘʪʠ, ʱʦ ʘʧʝʨʪʫʨʥʠʤ ʢʫʪʦʤ ʥʘʟʠʚʘʻʪʴʩʷ ʢʫʪ, ʧʽʜ 

ʷʢʠʤ ʟ ʧʣʦʱʠʥʠ ʧʨʝʜʤʝʪʘ ʚʠʜʥʦ ʘʧʝʨʪʫʨʥʫ ʜʽʘʬʨʘʛʤʫ (ʚ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ - ʦʧʨʘʚʫ ʦʙôʻʢʪʠʚʘ). 

 

 

 

 

 

 

 

 
 ʈʠʩ.1. ʈ - ʧʨʝʜʤʝʪ, L - ʚʽʜʩʪʘʥʴ ʚʽʜ ʧʨʝʜʤʝʪʘ ʜʦ ʦʙôʻʢʪʠʚʘ ʟʦʨʦʚʦʾ ʪʨʫʙʠ, 

u - ʘʧʝʨʪʫʨʥʠʡ ʢʫʪ, D - ʜʽʘʤʝʪʨ ʘʧʝʨʪʫʨʥʦʾ ʜʽʘʬʨʘʛʤʠ.  

D 

L 

P 

u 
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ɿ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʱʦ 

 

tg u = D  / L 

 

ʪʘʢ ʷʢ u ʤʘʣʝ, ʪʦ u = D  / L (ʨʘʜʽʘʥ). ʆʩʪʘʪʦʯʥʠʡ ʨʝʟʫʣʴʪʘʪ 

ʪʨʝʙʘ ʚʠʨʘʟʠʪʠ ʚ ʛʨʘʜʫʩʘʭ. 

 
ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ʗʢʽ ʪʠʧʠ ʪʝʣʝʩʢʦʧʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ɺʘʤ ʚʽʜʦʤʽ. ʅʘʚʝʜʽʪʴ 

ʧʨʠʢʣʘʜʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

2. ɿʘʧʠʰʽʪʴ ʟʘʣʝʞʥʽʩʪʴ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʪʨʫʙʠ ʚʽʜ 

ʚʝʣʠʯʠʥʠ ʚʭʽʜʥʦʾ ʟʽʥʠʮʽ. 

3. ʗʢʘ ʨʦʣʴ ʟʙʠʨʘʯʦʾ ʣʽʥʟʠ ʦʢʫʣʷʨʘ? 

4. ɺʠʟʥʘʯʝʥʥʷ ʚʠʜʠʤʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʦʙôʻʢʪʠʚʘ ʽ 

ʦʢʫʣʷʨʘ. 

5. ɹʫʜʦʚʘ ʘʚʪʦʢʦʣʽʤʘʮʽʡʥʦʾ ʪʨʫʙʠ. 
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ʃʘʙʦʨʘʪʦʨʥʘ  ʨʦʙʦʪʘ  ˉ 6  

ɺʠʚʯʝʥʥʷ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ  ʤʽʢʨʦʩʢʦʧʘ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʝʥʥʷ ʙʫʜʦʚʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʢʨʦʩʢʦʧʘ. 

ɿʘʚʜʘʥʥʷ: 

1.  ɺʠʚʯʠʪʠ ʙʫʜʦʚʫ ʤʽʢʨʦʩʢʦʧʘ. 

2.  ɺʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʢʨʦʩʢʦʧʘ: ʟʙʽʣʴʰʝʥʥʷ, 
ʧʦʣʝ ʟʦʨʫ, ʯʠʩʣʦʚʫ ʘʧʝʨʪʫʨʫ, ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. 

ʆʙʣʘʜʥʘʥʥʷ ʡ ʤʘʪʝʨʽʘʣʠ: ʤʽʢʨʦʩʢʦʧ, ʨʠʩʫʚʘʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, 

ʦʙôʻʢʪ-ʤʽʢʨʦʤʝʪʨ, ʣʽʥʽʡʢʘ. 

 
ɺʠʟʥʘʯʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʩʢʦʧʘ. 

ʉʪʫʜʝʥʪʠ   ʧʦʚʠʥʥʽ   ʟʥʘʪʠ,   ʱʦ   ʟʙʽʣʴʰʝʥʥʷ   ʤʽʢʨʦʩʢʦʧʘ,   ʪʘʢ   

ʩʘʤʦ   ʷʢ    ʽ  

ʟʙʽʣʴʰʝʥʥʷ ʣʫʧʠ, ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʚʽʜʥʦʰʝʥʥʷʤ ʣʽʥʽʡʥʠʭ 

ʨʦʟʤʽʨʽʚ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʩʽʪʢʽʚʮʽ ʦʢʘ ʧʨʠ 

ʜʦʧʦʤʦʟʽ ʤʽʢʨʦʩʢʦʧʘ ʪʘ ʙʝʟ ʤʽʢʨʦʩʢʦʧʘ. ʊʘʢ ʷʢ ʮʝ ʚʽʜʥʦʰʝʥʥʷ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʜʩʪʘʥʽ ʧʨʝʜʤʝʪʘ ʚʽʜ ʦʢʘ ʽ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʢʫʣʷʨʘ 

ʚ ʤʽʢʨʦʩʢʦʧʽ, ʪʦ ʜʦʤʦʚʠʣʠʩʴ ʨʦʟʛʣʷʜʘʪʠ ʧʨʝʜʤʝʪ ʙʝʟ ʤʽʢʨʦʩʢʦʧʘ 

ʥʘ ʚʽʜʩʪʘʥʽ ʥʘʡʢʨʘʱʦʛʦ ʟʦʨʫ, ʷʢʘ ʜʦʨʽʚʥʶʻ 250 ʤʤ, ʘ ʯʝʨʝʟ 

ʤʽʢʨʦʩʢʦʧ ï ʧʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʦʢʫʣʷʨʘ ʥʘ ʟʦʙʨʘʞʝʥʥʷ, ʱʦ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚʽʜ ʟʘʜʥʴʦʛʦ ʬʦʢʫʩʘ ʦʙôʻʢʪʠʚʘ ʥʘ ʚʽʜʩʪʘʥʽ, ʷʢʘ 

ʜʦʨʽʚʥʶʻ ʦʧʪʠʯʥʽʡ ʜʦʚʞʠʥʽ ʪʫʙʫʩʘ. ʃʽʥʽʡʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʦʙôʻʢʪʠʚʫ ʤʽʢʨʦʩʢʦʧʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʫʣʦʶ 

ʦʙ

ʦʙ
f¡

D
-=b , 

ʜʝ   D - ʚʽʜʩʪʘʥʴ ʤʽʞ ʟʘʜʥʽʤ ʬʦʢʫʩʦʤ ʦʙôʻʢʪʠʚʘ ʽ ʧʣʦʱʠʥʦʶ 

ʟʦʙʨʘʞʝʥʥʷ, 

       f'ʦʙ  - ʟʘʜʥʷ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʦʙôʻʢʪʠʚʘ. 

ɼʡ̔ʩʥʝ ʽ ʧʝʨʝʚʝʨʥʫʪʝ ʟʦʙʨʘʞʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʦʢʫʣʷʨʦʤ ʚ ʦʢG  

ʨʘʟ. 

ɿʚʽʜʩʠ ʚʠʜʠʤʝ ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʩʢʦʧʘ    ʦʜʝʨʞʫʻʪʴʩʷ 

ʦʢʦʙ

ʦʢʦʙ
ff ¡Ö¡

ÖD
-=GÖ=G

250
b . 

ʊʫʪ ʦʙf¡ ʽ  ʦʢf¡ - ʟʘʜʥʷ ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʦʙôʻʢʪʠʚʘ ʽ ʦʢʫʣʷʨʘ, 
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         Gʦʢ ï ʟʙʽʣʴʰʝʥʥʷ ʦʢʫʣʷʨʘ, ʟʥʘʡʜʝʥʝ ʧʨʠ ʫʤʦʚʽ, ʱʦ ʧʨʝʜʤʝʪ 

ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʚʽʜʩʪʘʥʽ 250 ʤʤ. 

ɿʥʘʢ ʤʽʥʫʩ ʧʦʢʘʟʫʻ, ʱʦ ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʚʝʨʥʫʪʝ. 

ɿʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʩʢʦʧʘ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʠʩʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʈɸ-1. ɺʠʟʥʘʯʝʥʥʷ ʟʙʽʣʴʰʝʥʥʷ 

ʤʽʢʨʦʩʢʦʧʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʠʩʫʚʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʩʫʤʽʱʝʥʥʷ ʚʠʜʠʤʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʫ (ʰʢʘʣʠ ʦʙôʻʢʪ-

ʤʽʢʨʦʤʝʪʨʘ) ʟ ʚʽʩʪʨʷʤ ʦʣʽʚʮʷ ʥʘ ʣʠʩʪʢʫ ʙʽʣʦʛʦ ʧʘʧʝʨʫ, ʷʢʠʡ 

ʧʦʪʨʽʙʥʦ ʨʦʟʤʽʩʪʠʪʠ ʥʘ ʩʪʦʣʽ ʧʽʜ ʜʟʝʨʢʘʣʦʤ ʟ ʧʨʘʚʦʾ ʩʪʦʨʦʥʠ 

ʰʪʘʪʠʚʫ ʤʽʢʨʦʩʢʦʧʘ. ʗʢʱʦ ʚʽʜʦʤʘ ʚʝʣʠʯʠʥʘ ʧʨʝʜʤʝʪʫ (ʮʽʥʘ 

ʧʦʜʽʣʢʠ ʰʢʘʣʠ ʦʙôʻʢʪ-ʤʽʢʨʦʤʝʪʨʽ ï 0,1 ʤʤ) ʽ ʨʦʟʤʽʨ ʦʪʨʠʤʘʥʦʛʦ 

ʥʘ ʣʠʩʪʢʫ ʧʘʧʝʨʫ ʟʦʙʨʘʞʝʥʥʷ, ʪʦ ʟʙʽʣʴʰʝʥʥʷ ʤʽʢʨʦʩʢʦʧʘ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟ ʚʠʨʘʟʫ 

Dy

y

Ö

Ö¡
=G

250
, 

ʜʝ  ʫ  - ʨʦʟʤʽʨ ʧʨʝʜʤʝʪʫ, 

     ʫò  - ʨʦʟʤʽʨ ʟʦʙʨʘʞʝʥʥʷ, 

    D   - ʚʽʜʩʪʘʥʴ ʚʽʜ ʦʢʘ ʩʧʦʩʪʝʨʽʛʘʯʘ ʜʦ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʣʠʩʪʢʫ 

ʧʘʧʝʨʫ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʦʣʷ ʟʦʨʫ ʤʽʢʨʦʩʢʦʧʘ. 

ʇʦʣʝ ʟʦʨʫ ʤʽʢʨʦʩʢʦʧʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʣʽʥʽʡʥʽʡ ʽ ʨʽʜʰʝ ï ʚ ʢʫʪʦʚʽʡ 

ʤʽʨʽ. ʇʦʣʝ ʟʦʨʫ ʤʽʢʨʦʩʢʦʧʘ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʠʟʥʘʯʠʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ʅʘ ʧʨʝʜʤʝʪʥʠʡ ʩʪʦʣʠʢ ʢʣʘʜʫʪʴ ʦʙôʻʢʪ-

ʤʽʢʨʦʤʝʪʨ ʟ ʮʽʥʦʶ ʧʦʜʽʣʢʠ ʰʢʘʣʠ 0,1 ʤʤ, ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʤʽʢʨʦʩʢʦʧ ʥʘ ʨʽʟʢʝ ʙʘʯʝʥʥʷ ʰʪʨʠʭʽʚ ʰʢʘʣʠ ʽ ʨʘʭʫʶʪʴ ʢʽʣʴʢʽʩʪʴ 

ʧʦʜʽʣʦʢ  m , ʱʦ ʚʢʣʘʜʘʶʪʴʩʷ ʧʦ ʜʽʘʤʝʪʨʫ ʚʠʜʠʤʦʛʦ ʧʦʣʷ ʟʦʨʫ. 

ʇʽʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʝʥʥʷ  m  ʫ ʬʦʨʤʫʣʫ 

L=mÖt, 

ʜʝ t - ʮʽʥʘ ʧʦʜʽʣʢʠ ʰʢʘʣʠ ʚ ʤʽʣʽʤʝʪʨʘʭ, ʽ ʟʥʘʭʦʜʷʪʴ ʧʦʣʝ ʟʦʨʫ 
ʤʽʢʨʦʩʢʦʧʘ. 

ʂʫʪ ʧʦʣʷ ʟʦʨʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

2 tgw = 
D

y¡
. 

ɺʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʦʾ ʘʧʝʨʪʫʨʠ ʤʽʢʨʦʩʢʦʧʘ. 
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ʏʠʩʣʦʚʘ ʘʧʝʨʪʫʨʘ ï ʦʩʥʦʚʥʠʡ ʢʨʠʪʝʨʽʡ ʨʦʟʜʽʣʴʥʦʾ ʩʠʣʠ ʽ 

ʦʩʚʽʪʣʝʥʦʩʪʽ ʟʦʙʨʘʞʝʥʥʷ ʤʽʢʨʦʩʢʦʧʘ. ɺʦʥʘ ʜʦʨʽʚʥʶʻ ʜʦʙʫʪʢʫ 

ʧʦʢʘʟʥʠʢʘ ʟʘʣʦʤʣʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʩʠʥʫʩ ʧʦʣʦʚʠʥʠ 

ʘʧʝʨʪʫʨʥʦʛʦ ʢʫʪʘ  2U, ʪʦʙʪʦ 

A = nÖsinU. 

ɼʣʷ ʦʙôʻʢʪʠʚʘ ʤʽʢʨʦʩʢʦʧʘ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʦʚʽʪʨʽ,  n=1, ʪʦʤʫ 

A = sinU. 

ʏʠʤ ʙʽʣʴʰʘ ʯʠʩʣʦʚʘ ʘʧʝʨʪʫʨʘ, ʪʠʤ ʙʽʣʴʰʘ ʨʦʟʜʽʣʴʥʘ ʩʠʣʘ 

ʤʽʢʨʦʩʢʦʧʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʠʩʣʦʚʦʾ ʘʧʝʨʪʫʨʠ ʤʽʢʨʦʩʢʦʧʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʘʧʝʨʪʦʤʝʪʨ ɸʙʙʝ, ʷʢʠʤ ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʚʤʽʪʠ ʧʨʘʚʠʣʴʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ. ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʯʠʩʣʦʚʦʾ ʘʧʝʨʪʫʨʠ ʘʧʝʨʪʦʤʝʪʨ 

ʩʪʘʚʣʷʪʴ ʥʘ ʧʨʝʜʤʝʪʥʠʡ ʩʪʦʣʠʢ ʤʽʢʨʦʩʢʦʧʘ, ʽ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ ʚ 

ʦʢʫʣʷʨ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʫʣʴʦʚʫ ʨʠʩʢʫ ʰʢʘʣʠ ʘʧʝʨʪʦʤʝʪʨʘ 

ʮʝʥʪʨʠʯʥʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʦʙôʻʢʪʠʚʘ ʤʽʢʨʦʩʢʦʧʘ. ʌʦʢʫʩʫʶʪʴ 

ʤʽʢʨʦʩʢʦʧ ʪʘʢ, ʱʦʙ ʯʽʪʢʦ ʙʫʣʦ ʚʠʜʥʦ ʟʦʚʥʽʰʥʶ ʧʣʦʩʢʫ ʧʦʚʝʨʭʥʶ 

ʘʧʝʨʪʦʤʝʪʨʘ. ʇʦʪʽʤ ʚʠʡʤʘʶʪʴ ʦʢʫʣʷʨ ʽʟ ʪʫʙʫʩʘ ʽ ʚʝʜʫʪʴ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʝʨʝʟ ʦʙôʻʢʪʠʚ ʤʽʢʨʦʩʢʦʧʘ. ɺʽʜʣʽʢ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʧʦ ʰʢʘʣʽ, ʷʢʫ ʚʠʜʥʦ ʚ ʦʙôʻʢʪʠʚ, ʚʧʨʘʚʦ ʽ ʚʣʽʚʦ ʚʽʜ 

ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ. 

ʏʠʩʣʦʚʫ ʘʧʝʨʪʫʨʫ ʟʥʘʭʦʜʷʪʴ ʪʽʣʴʢʠ ʜʣʷ ʦʙôʻʢʪʠʚʘ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

5,5ʭ. 

 

ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʜʽʣʴʥʦʾ ʩʠʣʠ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ. 

ʈʦʟʜʽʣʴʥʘ ʩʠʣʘ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʤʝʥʰʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ 

ʜʚʦʤʘ ʪʦʯʢʘʤʠ ʯʠ ʣʽʥʽʷʤʠ, ʷʢʽ ʚʠʜʥʦ ʨʦʟʜʽʣʴʥʦ ʯʝʨʝʟ ʜʘʥʫ 

ʩʠʩʪʝʤʫ, ʽ ʦʮʽʥʶʻʪʴʩʷ ʜʣʷ ʤʽʢʨʦʩʢʦʧʘ ʚ ʣʽʥʽʡʥʽʡ ʤʽʨʽ. ɻʨʘʥʠʯʥʘ 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʠʬʨʘʢʮʽʡʥʠʭ ʷʚʠʱ ʽ ʨʽʚʥʘ 

A
d

lÖ
=

61,0
, 

ʜʝ l - ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʩʚʽʪʣʘ ( l = 0,555 ʤʢʤ ), 

    ɸ ï ʯʠʩʣʦʚʘ ʘʧʝʨʪʫʨʘ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ɺʠʚʝʜʽʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʜʣʷ ʟʽʣʴʰʝʥʥʷ ʤʽʢʨʦʩʢʦʧʘ, 

ʥʘʨʠʩʫʡʪʝ ʦʧʪʠʯʥʫ ʩʭʝʤʫ ʤʽʢʨʦʩʢʦʧʘ. 

2. ʇʦʢʘʞʽʪʴ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʽʘʬʨʘʛʤ ʪʘ ʟʽʥʠʮʴ. 
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3. ʑʦ ʪʘʢʝ ʧʦʣʝ ʟʦʨʫ ʤʽʢʨʦʩʢʦʧʘ? ʗʢʘ ʟʘʣʝʞʥʽʩʪʴ ʧʦʣʷ ʟʦʨʫ ʚʽʜ 
ʟʙʽʣʴʰʝʥʥʷ? 

4. ʑʦ ʪʘʢʝ ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʤʽʢʨʦʩʢʦʧʘ? ʗʢʽ ʬʘʢʪʦʨʠ 

ʚʧʣʠʚʘʪʴ ʥʘ ʛʨʘʥʠʯʥʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ? 

 

ʃɯʊɽʈɸʊʋʈɸ 
1. ɹʝʛʫʥʦʚ ɹ.ʅ. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʢʘ. - ʄ.: ɺʠʜ-ʚʦ ʄʦʩʢ. ʫʥ-

ʪʘ, 1966. - 208 ʩ. 

2. ɹʝʛʫʥʦʚ ɹ.ʅ., ɿʘʢʘʟʥʦʚ ʅ.ʇ., ʂʠʨʶʰʠʥ ʉ.ʀ., ʂʫʟʠʯʝʚ ɺ.ʀ. 
ʊʝʦʨʠʷ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1981. - 431 

ʩ. 

3. ɻʚʦʟʜʝʚʘ ʅ.ʇ., ʂʦʨʢʠʥʘ ʂ.ʀ. ʊʝʦʨʠʷ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ 
ʦʧʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ. - ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1981. - 364 ʩ. 

4. ɺʠʯʠʩʣʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ: ʉʧʨʘʚʦʯʥʠʢ / ʇʽʜ ʨʝʜ. ʈʫʩʠʥʦʚʘ 
ʄ.ʄ. - ʄ.: 1984. - 424 ʩ. 

5. ʃʘʥʜʩʙʝʨʛ ɻ.ʉ. ʆʙʱʠʡ ʢʫʨʩ ʬʠʟʠʢʠ: ʦʧʪʠʢʘ. ʋʯʝʙʥ. ʧʦʩʦʙʠʝ: 
ʜʣʷ ʚʫʟʦʚ. ï 6-ʝ ʠʟʜ. ʩʪʝʨʝʦʪ.  - ʄ: ʌʀɿʄɸʃʀʊ,  2003. ï 848 ʩ. 

6. ʇʘʥʦʚ ɺ.ɸ., ɸʥʜʨʝʝʚ ʃ.ʅ. ʆʧʪʠʢʘ ʤʠʢʨʦʩʢʦʧʦʚ. - ʄ.: 

ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1976. - 432 ʩ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 8 

ʈʦʟʨʘʭʫʥʦʢ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʜʽʶʯʠʭ ʜʽʘʬʨʘʛʤ 

 
ʄʝʪʘ ʨʦʙʦʪʠ: ʦʚʦʣʦʜʽʪʠ ʤʝʪʦʜʠʢʦʶ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʢʣʘʜʥʠʭ ʦʧʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʜʽʻʶ ʜʽʘʬʨʘʛʤ ʚ 

ʦʧʪʠʯʥʽʡ ʩʠʩʪʝʤʽ.  

ɿʘʚʜʘʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʽ ʢʦʨʦʪʢʦ ʚʠʢʣʘʩʪʠ ʪʝʦʨʽʶ ʮʝʥʪʨʦʚʘʥʦʾ ʦʧʪʠʯʥʦʾ 
ʩʠʩʪʝʤʠ ʪʘ ʜʽʾ ʦʙʤʝʞʝʥʴ ʩʚʽʪʣʦʚʠʭ ʧʨʦʤʝʥʽʚ ʚ ʦʧʪʠʯʥʠʭ 

ʩʠʩʪʝʤʘʭ.  

2. ɺʠʟʥʘʯʠʪʠ ʬʦʢʫʩʥʽ ʚʽʜʩʪʘʥʽ ʜʘʥʠʭ ʪʨʴʦʭ ʣʽʥʟ ʽ ʨʦʟʨʘʭʫʚʘʪʠ 
ʫʟʛʦʜʞʝʥʫ ʦʧʪʠʯʥʫ ʧʨʦʝʢʮʽʡʥʫ ʩʠʩʪʝʤʫ ʽʟ ʟʘʜʘʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʟ ʪʨʴʦʭ ʣʽʥʟ ʪʘ ʽʨʠʩʦʚʠʭ ʜʽʘʬʨʘʛʤ. (ʉʢʣʘʜʘʻʪʴʩʷ 

ʪʘ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʯʦʪʠʨʴʦʭ ʨʽʚʥʷʥʴ ʟ ʯʦʪʠʨʤʘ 

ʥʝʚʽʜʦʤʠʤʠ). 

3. ɿʤʦʥʪʫʚʘʪʠ ʨʦʟʨʘʭʦʚʘʥʫ ʩʠʩʪʝʤʫ ʥʘ ʦʧʪʠʯʥʽʡ ʣʘʚʽ, 

ʚʽʜôʶʩʪʫʚʘʪʠ, ʦʪʨʠʤʘʪʠ ʥʘ ʤʘʪʦʚʦʤʫ ʝʢʨʘʥʽ ʯʽʪʢʝ ʟʦʙʨʘʞʝʥʥʷ 

ʧʨʝʜʤʝʪʥʦʾ ʩʽʪʢʠ ʽʟ ʟʘʜʘʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ, ʧʝʨʝʚʽʨʠʪʠ 

ʧʨʘʚʠʣʴʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ.  

4. ɼʦʩʣʽʜʠʪʠ ʚʧʣʠʚ ʢʦʞʥʦʾ ʟ ʪʨʴʦʭ ʽʨʠʩʦʚʠʭ ʜʽʘʬʨʘʛʤ, ʦʧʠʩʘʪʠ 
ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʚʠʟʥʘʯʠʪʠ ʨʦʣʴ ʢʦʞʥʦʾ ʜʽʘʬʨʘʛʤʠ 

(ʧʦʣʴʦʚʘ, ʘʧʝʨʪʫʨʥʘ). 

ʆʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ: ʤʽʢʨʦʩʢʦʧ, ʪʨʠ ʟʙʠʨʘʣʴʥʽ ʣʽʥʟʠ, ʪʨʠ 

ʽʨʠʩʦʚʽ ʜʽʘʬʨʘʛʤʠ, ʦʧʪʠʯʥʘ ʣʘʚʘ, ʧʨʝʜʤʝʪʥʘ ʩʽʪʢʘ, ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ, 

ʤʘʪʦʚʠʡ ʝʢʨʘʥ, ʚʠʤʽʨʶʚʘʣʴʥʘ ʣʽʥʽʡʢʘ. 

 
ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

ɯ. ʈʦʟʨʘʭʫʥʦʢ ʫʟʛʦʜʞʝʥʦʾ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʟʘʜʘʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ. 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʫʟʛʦʜʞʝʥʦʾ ʮʝʥʪʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʟʙʠʨʘʣʴʥʠʭ ʣʽʥʟ, ʟʦʙʨʘʞʝʥʘ ʥʘ ʤʘʣʶʥʢʫ: 
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ʇʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ ʪʘ ʦʢʨʝʤʠʭ ʩʢʣʘʜʦʚʠʭ 

ʦʧʠʩʫʶʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ: 
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ʜʝ ʂ - ʟʙʽʣʴʰʝʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʝ ʟʘʜʘʻ ʣʘʙʦʨʘʥʪ ʘʙʦ ʚʠʢʣʘʜʘʯ. 

  

ʈʦʟʚôʷʟʘʚʰʠ ʩʠʩʪʝʤʫ, ʟʥʘʭʦʜʷʪʴ ʘ1, ʘ2, ʘ3 ʪʘ ʘ4 ʽ ʟʙʠʨʘʶʪʴ 

ʦʧʪʠʯʥʫ ʩʠʩʪʝʤʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʘʶʪʴ ʢʦʝʬʽʮʽʻʥʪ 

ʟʙʽʣʴʰʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘ ʬʦʨʤʫʣʦʶ 

K = l0 / l , 

 

ʜʝ l0 ʪʘ l - ʨʦʟʤʽʨ  ʟʦʙʨʘʞʝʥʥʷ ʽ ʦʙôʻʢʪʘ ʚʽʜʧʦʚʽʜʥʦ. 
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ɯɯ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʽʶʯʠʭ ʜʽʘʬʨʘʛʤ 

ʉʪʫʜʝʥʪʘʤ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʦʧʪʠʯʥʫ ʩʠʩʪʝʤʫ (ʜʠʚ. 

ʤʘʣ.) ʜʣʷ ʟʘʜʘʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʽʘʬʨʘʛʤ d1 / d3 , ʢʦʨʠʩʪʫʶʯʠʩʴ 

ʥʘʩʪʫʧʥʦʶ ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ: 

 

î
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ʈʦʟʨʘʭʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʟʙʽʣʴʰʝʥʥʷ ʂ ʩʠʩʪʝʤʠ : 

 

ʂ  = ʘ2 ʘ4 / ʘ1 ʘ3 

 

ʉʢʣʘʩʪʠ ʦʧʪʠʯʥʫ ʩʠʩʪʝʤʫ ʽ ʚʠʟʥʘʯʠʪʠ ʧʨʘʢʪʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʟʙʽʣʴʰʝʥʥʷ ʂ  = l0 / l 

ɿʤʽʥʶʶʯʠ ʧʦ ʯʝʨʟʽ ʨʦʟʤʽʨʠ ʜʽʘʬʨʘʛʤ D1, D2, D3 , 

ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʟʤʽʥʦʶ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ ʬʦʨʤʫʻ ʦʧʪʠʯʥʘ 

ʩʠʩʪʝʤʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘʧʠʩʘʪʠ.  

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 
 

1. ʗʢʽ ʩʠʩʪʝʤʠ ʻ ʮʝʥʪʨʦʚʘʥʠʤʠ? ʑʦ ʪʘʢʝ ʫʟʛʦʜʞʝʥʘ ʦʧʪʠʯʥʘ 
ʩʠʩʪʝʤʘ? 

2. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʜʽʘʬʨʘʛʤʦʶ ʧʦʣʷ ʟʦʨʫ, ʚʭʽʜʥʦʶ ʪʘ ʚʠʭʽʜʥʦʶ 
ʟʽʥʠʮʝʶ ʦʧʪʠʯʥʦʾ ʩʠʩʪʝʤʠ?. 

3. ʗʢʫ ʨʦʣʴ ʚ ʦʧʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʚʽʜʽʛʨʘʻ ʧʦʣʴʦʚʘ ʣʽʥʟʘ 

(ʢʦʣʝʢʪʠʚ)? 

4. ʑʦ ʪʘʢʝ ʚʽʥôʻʪʫʶʯʘ ʜʽʘʬʨʘʛʤʘ? 
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5. ʑʦ ʪʘʢʝ ʛʣʠʙʠʥʘ ʧʦʣʷ ʟʦʨʫ ʪʘ ʛʣʠʙʠʥʘ ʧʨʦʩʪʦʨʫ 

ʟʦʙʨʘʞʝʥʥʷ? 

 

ʃɯʊɽʈɸʊʋʈɸ 
 

1. ɹʝʛʫʥʦʚ ɹ.ʅ. ɻʝʦʤʝʪʨʠʯʝʩʢʘʷ ʦʧʪʠʢʘ. - ʄ.: ɺʠʜ-ʚʦ ʄʦʩʢ. ʫʥ-

ʪʘ, 1966. - 208 ʩ. 
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ʩ. 
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ʦʧʪʠʢʘè. ʏʝʨʥʽʚʮʽ : ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ. ʋʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ, 2021. ï 155 ʩ.  
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ɸ.ʉ.ʂʨʦʯʫʢ, ɯ.ʇ.ʇʘʰʫʢ; ʟʘ ʨʝʜ. ʧʨʦʬ. ʄ.ʆ.ʈʦʤʘʥʶʢʘ. ï ʃʴʚʽʚ : 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ  11 

ɺʠʟʥʘʯʝʥʥʷ   ʜʦʚʞʠʥʠ   ʩʚʽʪʣʦʚʦʾ   ʭʚʠʣʽ   

ʟʘ  ʜʦʧʦʤʦʛʦʶ  ʙʽʧʨʠʟʤʠ  ʬʨʝʥʝʣʷ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʠʢ ʦʪʨʠʤʘʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ ʪʘ  ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʧʨʠʟʤʠ ʌʨʝʥʝʣʷ. 

 

ɿʘʚʜʘʥʥʷ: 

1.  ɺʠʢʣʘʩʪʠ ʪʝʦʨʽʶ ʦʪʨʠʤʘʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʟʘ 
ʜʦʧʦʤʦʛʦʶ  ʙʽʧʨʠʟʤʠ ʌʨʝʥʝʣʷ ʪʘ ʦʧʠʩʘʪʠ ʤʝʪʦʜʠʢʫ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ, ʥʘʢʨʝʩʣʠʪʠ ʦʧʪʠʯʥʫ 

ʩʭʝʤʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

2.  ɺʠʟʥʘʯʠʪʠ ʧʦʭʠʙʢʠ ʤʝʪʦʜʫ ʪʘ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ. 

3.  ɺʽʜôʶʩʪʫʚʘʪʠ ʫʩʪʘʥʦʚʢʫ ʪʘ ʚʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʠ ʭʚʠʣʴ 
ʩʚʽʪʣʘ, ʱʦ ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʜʘʥʠʤʠ ʩʚʽʪʣʦʬʽʣʴʪʨʘʤʠ, 

ʤʝʪʦʜʦʤ ʙʝʟʧʦʩʝʨʝʜʥʽʭ ʚʠʤʽʨʶʚʘʥʴ. 

4.  ʇʨʦʢʘʣʽʙʨʫʚʘʪʠ ʫʩʪʘʥʦʚʢʫ ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʜʣʷ ʩʚʽʪʣʦʬʽʣʴʪʨʘ ʟ ʚʽʜʦʤʦʶ 

ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ. 

5.  ɺʠʟʥʘʯʠʪʠ ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʩʚʽʪʣʘ, ʱʦ ʧʨʦʧʫʩʢʘʻʪʴʩʷ 

ʩʚʽʪʣʦʬʽʣʴʪʨʘʤʠ, ʤʝʪʦʜʦʤ ʧʦʨʽʚʥʷʥʥʷ. 

6.  ʉʧʽʚʩʪʘʚʠʪʠ ʪʘ ʧʦʨʽʚʥʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʜʦʚʞʠʥ 
ʭʚʠʣʴ ʜʚʦʤʘ ʤʝʪʦʜʘʤʠ, ʚʠʟʥʘʯʠʪʠ ʧʦʭʠʙʢʠ. 

7.  ʆʮʽʥʠʪʠ ʰʠʨʠʥʫ ʩʧʝʢʪʨʘʣʴʥʦʾ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʜʣʷ 
ʢʦʞʥʦʛʦ  ʩʚʽʪʣʦʬʽʣʴʪʨʘ. 

ʆʙʣʘʜʥʘʥʥʷ ʡ ʤʘʪʝʨʽʘʣʠ: ʤʽʢʨʦʩʢʦʧ, ʙʽʧʨʠʟʤʘ ʌʨʝʥʝʣʷ, 

ʱʽʣʠʥʘ, ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ, ʣʽʥʟʘ, ʩʚʽʪʣʦʬʽʣʴʪʨʠ, ʦʙôʻʢʪ-ʤʽʢʨʦʤʝʪʨ. 

 

ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ  

ʋ ʚʠʧʘʜʢʫ ʥʘʢʣʘʜʘʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʭʚʠʣʴ (ʭʚʠʣʴ ʟ 

ʦʜʥʘʢʦʚʦʶ ʯʘʩʪʦʪʦʶ, ʽʜʝʥʪʠʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʠʭ, ʟ ʧʦʩʪʽʡʥʦʶ 

ʨʽʟʥʠʮʝʶ ʬʘʟ ʟʘ ʯʘʩ ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ) ʫʪʚʦʨʶʻʪʴʩʷ 

ʩʪʽʡʢʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ (ʢʘʨʪʠʥʘ ʫ ʚʠʛʣʷʜʽ ʤʘʢʩʠʤʫʤʽʚ ʽ 

ʤʽʥʽʤʫʤʽʚ ʢʦʣʠʚʘʥʴ, ʱʦ ʯʝʨʛʫʶʪʴʩʷ). ʎʷ ʢʘʨʪʠʥʘ ʧʦʢʘʟʫʻ, ʱʦ 

ʝʥʝʨʛʽʷ ʭʚʠʣʴ ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʷʻʪʴʩʷ: ʫʪʚʦʨʶʶʪʴʩʷ ʤʽʩʮʷ, 
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ʜʝ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʽʣʴʰʘ, ʥʽʞ ʧʨʦʩʪʦ ʩʫʤʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʚʦʭ 

ʭʚʠʣʴ (ʤʘʢʩʠʤʫʤʠ), ʘʣʝ ʽʩʥʫʶʪʴ ʽ ʤʽʩʮʷ, ʜʝ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʝʥʰʘ 

ʟʘ ʩʫʤʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʚʦʭ ʭʚʠʣʴ (ʤʽʥʽʤʫʤʠ). 

ʋ ʚʠʧʘʜʢʫ ʥʝʢʦʛʝʨʝʥʪʥʠʭ ʭʚʠʣʴ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʩʪʦ 

ʜʦʜʘʶʪʴʩʷ, ʽ ʤʽʥʽʤʫʤʠ ʽ ʤʘʢʩʠʤʫʤʠ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ.  

ʄʘʢʩʠʤʫʤʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʦʪʨʠʤʫʶʪʴʩʷ ʚ ʪʠʭ 

ʤʽʩʮʷʭ, ʜʝ ʨʽʟʥʠʮʷ ʭʦʜʫ ʜʦʨʽʚʥʶʻ ʮʽʣʦʤʫ ʯʠʩʣʫ ʜʦʚʞʠʥ ʭʚʠʣʴ, 

ʘʙʦ, ʱʦ ʪʝ ʞ ʩʘʤʝ, ʧʘʨʥʦʤʫ ʯʠʩʣʫ ʧʽʚʭʚʠʣʴ, ʘ ʤʽʥʽʤʫʤʠ ï ʚ ʪʠʭ 

ʤʽʩʮʷʭ ʜʝ ʨʽʟʥʠʮʷ ʭʦʜʫ ʜʦʨʽʚʥʶʻ ʥʝʧʘʨʥʦʤʫ ʯʠʩʣʫ ʧʽʚʭʚʠʣʴ.  

ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʜʚʦʭ ʛʘʨʤʦʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʦʜʥʦʛʦ 

ʧʝʨʽʦʜʫ 

( )111 sin jw+= taS  

 ̔

                        ( )222 sin jw+= taS , 

ʱʦ ʧʨʦʭʦʜʷʪʴ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʦʪʨʠʤʫʻʪʴʩʷ ʟʥʦʚʫ 

ʛʘʨʤʦʥʽʯʥʝ ʢʦʣʠʚʘʥʥʷ ʪʦʛʦ ʞ ʧʝʨʽʦʜʫ  

),sin(21 qw+=+= tASSS  

ʘʤʧʣʽʪʫʜʘ ɸ ʽ ʬʘʟʘ Q ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʥʘʩʪʫʧʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

( ),cos2 2121

2

2

2

1

2 jj-++= aaaaA  

2211

2211

coscos

sinsin

jj

jj
q

aa

aa
tg

+

+
= . 

ʂʚʘʜʨʘʪ ʘʤʧʣʽʪʫʜʠ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ ʥʝ ʜʦʨʽʚʥʶʻ ʩʫʤʽ 

ʢʚʘʜʨʘʪʽʚ ʘʤʧʣʽʪʫʜ ʢʦʣʠʚʘʥʴ, ʷʢʽ ʥʘʢʣʘʜʘʶʪʴʩʷ, ʪʦʙʪʦ ʝʥʝʨʛʽʷ 

ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ ʥʝ ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʝʥʝʨʛʽʡ ʢʦʣʠʚʘʥʴ, ʱʦ 

ʥʘʢʣʘʜʘʶʪʴʩʷ. ʈʝʟʫʣʴʪʘʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʮʽ ʬʘʟ 21 jj- . 

ʇʨʠ ʥʘʢʣʘʜʘʥʥʽ ʜʚʦʭ ʢʦʣʠʚʘʥʴ ʟ ʦʜʥʘʢʦʚʠʤ ʧʝʨʽʦʜʦʤ 

ʧʦʪʨʽʙʥʦ ʨʦʟʨʽʟʥʷʪʠ ʜʚʘ ʚʠʧʘʜʢʠ: 

1. ʈʽʟʥʠʮʷ ʬʘʟ ʢʦʣʠʚʘʥʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʟʘ ʯʘʩ t
ʜʦʩʪʘʪʥʽʡ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʉʝʨʝʜʥʷ ʝʥʝʨʛʽʷ ʨʝʟʫʣʴʪʫʶʯʦʛʦ 

ʢʦʣʠʚʘʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʫʤʠ ʩʝʨʝʜʥʽʭ ʝʥʝʨʛʽʡ ʧʦʯʘʪʢʦʚʠʭ 

ʢʦʣʠʚʘʥʴ ʽ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʦʶ ʘʙʦ ʤʝʥʰʦʶ ʟʘ ʥʝʾ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʨʽʟʥʠʮʽ ʬʘʟ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʣʠʚʘʥʥʷ ʥʘʟʠʚʘʶʪʴʩʷ 

ʢʦʛʝʨʝʥʪʥʠʤʠ. ʅʘʢʣʘʜʘʥʥʷ ʢʦʣʠʚʘʥʴ, ʧʨʠ ʷʢʦʤʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 
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ʩʫʤʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʘ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʾʭ, 

ʥʘʟʠʚʘʶʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʻʶ ʢʦʣʠʚʘʥʴ. 

 

ycos2 21

2

2

2

1

2 aaaaA ++= , ʪʦʙʪʦ 
21 III +¸ . 

 

2. ʈʽʟʥʠʮʷ ʬʘʟ ʢʦʣʠʚʘʥʴ ʭʘʦʪʠʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʯʘʩ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʉʝʨʝʜʥʷ ʝʥʝʨʛʽʷ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʢʦʣʠʚʘʥʥʷ 

ʜʦʨʽʚʥʶʻ ʩʫʤʽ ʩʝʨʝʜʥʽʭ ʝʥʝʨʛʽʡ ʧʦʯʘʪʢʦʚʠʭ ʢʦʣʠʚʘʥʴ. ʂʦʣʠʚʘʥʥʷ 

ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʥʝʢʦʛʝʨʝʥʪʥʠʤʠ. ʇʨʠ ʾʭ ʥʘʢʣʘʜʘʥʥʽ ʟʘʚʞʜʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʤʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʪʦʙʪʦ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʤʘʻ. 

 
2

2

2

1

2 aaA += , ʪʦʙʪʦ 21 III += . 

 

ʄʦʥʦʭʨʦʤʘʪʠʯʥʽ ʭʚʠʣʽ (ʧʝʨʽʦʜ, ʘʤʧʣʽʪʫʜʘ ʽ ʧʦʯʘʪʢʦʚʘ 

ʬʘʟʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ), ʪʦʙʪʦ ʭʚʠʣʽ ʱʦ ʫʪʚʦʨʝʥʽ 

ʛʘʨʤʦʥʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ, ʢʦʛʝʨʝʥʪʥʽ ʽ ʤʦʞʫʪʴ ʽʥʪʝʨʬʝʨʫʚʘʪʠ 

(ʷʢʱʦ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʧʝʨʽʦʜ). 

ʈʝʟʫʣʴʪʘʪ ʥʘʢʣʘʜʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʮʽ ʬʘʟY, ʷʢʘ 
ʫʪʚʦʨʶʻʪʴʩʷ ʯʝʨʝʟ ʥʝʦʜʥʘʢʦʚʽʩʪʴ ʚʽʜʩʪʘʥʝʡ d1  ̔d2, ʱʦ ʧʨʦʡʰʣʠ 

ʭʚʠʣʽ, ʘʙʦ (ʱʦ ʟʘ ʟʤʽʩʪʦʤ ʪʝ ʩʘʤʝ)  ʚʽʜ ʨʽʟʥʠʮʽ ʭʦʜʫ. 

ʈʽʟʥʠʮʷ ʭʦʜʫ ʚʠʨʘʞʝʥʘ ʯʝʨʝʟ ʜʦʚʞʠʥʫ ʭʚʠʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: 

lmddɸ =-= 12  ,  

ʜʝ m ïʜʦʚʽʣʴʥʝ ʯʠʩʣʦ. 

ʈʽʟʥʠʮʷ ʬʘʟ Y, ʷʢʘ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʨʽʟʥʠʮʽ ʭʦʜʫ ʭʚʠʣʴ, 
ʜʦʨʽʚʥʶʻ: 

 

mdd plp 2/)(2 12 =-=Y  
 

ʗʢʱʦ ʧʦʯʘʪʢʦʚʽ ʬʘʟʠ ʦʜʥʘʢʦʚʽ, ʪʦ ʨʝʟʫʣʴʪʫʶʯʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʜʣʷ ʜʚʦʭ ʽʥʪʝʨʬʝʨʫʶʯʠʭ ʭʚʠʣʴ ʟ ʦʜʥʘʢʦʚʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ 

ʟʘʧʠʰʝʪʴʩʷ: 

 

( )( ) llp maddaAI 22

12

222 cos4/cos4 =-=º
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ʎʽʣʠʤ ʟʥʘʯʝʥʥʷʤ m  ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦ ʬʘʟʽ ʥʘ 2mp  ʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʧʦʨʮʽʡʥʘ 
24a (ʤʘʢʩʠʤʫʤʠ). ʇʨʠ m - 

ʥʘʧʽʚʮʽʣʦʤʫ - ʬʘʟʠ ʢʦʣʠʚʘʥʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ, ʧʨʦʪʠʣʝʞʥʽ ʽ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʨʽʚʥʶʻ ʥʫʣʶ (ʤʽʥʽʤʫʤʠ). 

ɸ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʘʤʧʣʽʪʫʜʠ ʥʝʦʜʥʘʢʦʚʽ: 

( ) maaaamaaaaAI pp 2

21

2

2121

2

2

2

1

2 cos42cos2 +-=++=º  

 

ʇʨʠ m ï ʮʽʣʦʤʫ ʤʘʻʤʦ ʤʘʢʩʠʤʫʤʠ ʽ ( )221

2 aaA += , m ï 

ʥʘʧʽʚʮʽʣʦʤʫ ï ʤʽʥʽʤʫʤʠ  ʽ ( )221

2 aaA -=  

ʗʢʱʦ ʧʦʯʘʪʢʦʚʽ ʬʘʟʠ ʭʚʠʣʴ, ʱʦ ʥʘʢʣʘʜʘʶʪʴʩʷ, ʥʝʦʜʥʘʢʦʚʽ, ʪʦ ʤʠ 

ʙʫʜʝʤʦ ʤʘʪʠ ʪʘʢʫ ʞ ʢʘʨʪʠʥʫ, ʘʣʝ ʪʝʤʥʽ ʽ ʩʚʽʪʣʽ ʩʤʫʛʠ ʙʫʜʫʪʴ 

ʟʘʡʤʘʪʠ ʧʨʦʤʽʞʥʝ ʧʦʣʦʞʝʥʥʷ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʟʥʠʮʽ ʬʘʟ. 

ʋ ʚʠʧʘʜʢʫ ʥʝʢʦʛʝʨʝʥʪʥʠʭ  ʭʚʠʣʴ ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʨʽʟʥʠʮʽ ʬʘʟ 

ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʩʚʦʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ, ʷʢʘ ʟʽ ʟʤʽʥʦʶ 

ʯʘʩʫ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʴ ʽʥʰʦʶ. ʗʢʱʦ ʮʷ ʟʤʽʥʘ ʙʫʜʝ ʚʽʜʙʫʚʘʪʠʩʴ 

ʜʫʞʝ ʰʚʠʜʢʦ, ʪʦ ʤʠ ʥʝ ʚ ʟʤʦʟʽ ʩʧʦʩʪʝʨʽʛʘʪʠ ʮʽ ʤʠʪʪʻʚʽ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʢʘʨʪʠʥʠ ʽ ʩʧʨʠʡʤʘʪʠʤʝʤʦ ʜʝʷʢʝ ʩʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʨʽʜʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ɿ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʠʢʣʘʜʽʚ ʥʘʢʣʘʜʘʥʥʷ ʭʚʠʣʴ ʟ ʨʽʚʥʠʤʠ ʽ 

ʥʝʨʽʚʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʚʠʜʥʦ, ʱʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʘʤʧʣʽʪʫʜʘʤʠ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ. ʗʢʱʦ ʘʤʧʣʽʪʫʜʠ ʦʜʥʘʢʦʚʽ, ʪʦ ʤʘʢʩʠʤʫʤʠ ʦʩʚʽʪʣʝʥʦʩʪʽ ʚ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽʡ ʢʘʨʪʠʥʽ ʯʝʨʛʫʶʪʴʩʷ  ʟ ʦʙʣʘʩʪʷʤʠ, ʜʝ 

ʦʩʚʽʪʣʝʥʽʩʪʴ ʧʘʜʘʻ ʜʦ ʥʫʣʷ, ʘ ʷʢʱʦ ʘʤʧʣʽʪʫʜʠ ʥʝʦʜʥʘʢʦʚʽ, ʪʦ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʨʽʚʥʦʤʽʨʥʦ ʦʩʚʽʪʣʝʥʠʡ 

ʬʦʥ. ʄʦʞʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʚʽʪʣʠʭ ʽ ʪʝʤʥʠʭ  ʩʤʫʛ,  ʱʦ  

ʯʝʨʛʫʶʪʴʩʷ  ʩʫʪʪʻʚʦ  ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʴʦʛʦ ʬʦʥʫ. ʊʦʤʫ ʜʣʷ ʦʮʽʥʢʠ  

ʚʠʜʥʦʩʪʽ , ʘʙʦ ʢʦʥʪʨʘʩʪʥʦʩʪʽ, ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʚ ʜʝʷʢʽʡ 

ʪʦʯʮʽ  ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʛʦ ʧʦʣʷ  ʄʘʡʢʝʣʴʩʦʥʦʤ ʚʚʦʜʠʪʴʩʷ 

ʧʘʨʘʤʝʪʨ ʚʠʜʥʦʩʪʽ  V:  

 

minmax

minmax

EE

EE
V

+

-
=   , 
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ʜʝ minmax EiE - ʤʘʢʩʠʤʘʣʴʥʘ ʽ ʤʽʥʽʤʘʣʴʥʘ ʦʩʚʽʪʣʝʥʦʩʪʽ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʧʦʙʣʠʟʫ ʚʠʙʨʘʥʦʾ ʪʦʯʢʠ ʧʦʣʷ. ʇʘʨʘʤʝʪʨ 

V ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʚ ʤʝʞʘʭ ʚʽʜ 1 ʜʦ 0: 

1 ï ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰ ʢʦʥʪʨʘʩʪʥʽʡ ʢʘʨʪʠʥʽ, 

0 ï ʧʦʚʥʦʤʫ ʾʾ ʟʥʠʢʥʝʥʥʶ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʣʶʜʩʴʢʝ ʦʢʦ ʤʦʛʣʦ ʚʧʝʚʥʝʥʦ ʨʦʟʜʽʣʷʪʠ 

ʯʝʨʛʫʚʘʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʽ ʤʽʥʽʤʫʤʽʚ ʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽʡ ʢʘʨʪʠʥʽ, 

ʟʥʘʯʝʥʥʷ V ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 0,1 ʘʙʦ maxmin 82,0 EE º . 

ɿʥʘʯʝʥʥʷ V  ʟʘʣʝʞʠʪʴ ʽ ʚʽʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʩʪʘʥʘʭ ʧʦʣʷʨʠʟʘʮʽʾ 

ʽʥʪʝʨʬʝʨʫʶʯʠʭ ʭʚʠʣʴ, ʽ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʩʚʽʪʣʘ ʫ 

ʩʢʣʘʜʽ ʽʥʪʝʨʬʝʨʫʶʯʠʭ  ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ. ʏʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʚʠʧʘʜʢʠ, ʢʦʣʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʽʥʪʝʨʬʝʨʝʥʮʽʷ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ, ʫ 

ʩʢʣʘʜ ʷʢʠʭ ʚʭʦʜʠʪʴ ʥʝʢʦʛʝʨʝʥʪʥʝ ʩʚʽʪʣʦ. ɺ ʤʽʩʮʷʭ ʥʘʢʣʘʜʘʥʥʷ 

ʪʘʢʠʭ  ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʽʚ ʥʝʢʦʛʝʨʝʥʪʥʽ ʯʘʩʪʠʥʠ ʩʚʽʪʣʦʚʠʭ ʢʦʣʠʚʘʥʴ 

ʩʪʚʦʨʶʶʪʴ ʨʽʚʥʦʤʽʨʥʦ ʦʩʚʽʪʣʝʥʠʡ ʬʦʥ, ʱʦ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ  

ʚʠʜʥʦʩʪʽ (ʢʦʥʪʨʘʩʪʥʦʩʪʽ) ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ. ʇʘʨʘʤʝʪʨ 

ʚʠʜʥʦʩʪʽ ʜʦʨʽʚʥʶʻ ʜʦʣʽ ʢʦʛʝʨʝʥʪʥʦʛʦ ʩʚʽʪʣʘ, ʱʦ ʧʨʠʩʫʪʥʻ ʚ 

ʽʥʪʝʨʬʝʨʫʶʯʠʭ ʩʚʽʪʣʦʚʠʭ ʧʫʯʢʘʭ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʽʡʢʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʤʦʞʝ ʦʟʥʘʯʘʪʠ 

ʪʽʣʴʢʠ ʪʝ, ʱʦ ʥʘʰʽ ʜʞʝʨʝʣʘ ʥʝ ʚʠʧʨʦʤʽʥʶʶʪʴ ʢʦʛʝʨʝʥʪʥʠʭ ʭʚʠʣʴ. 

ʊʦʤʫ ʚ ʙʘʛʘʪʴʦʭ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʭʝʤʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʠʩʪʨʦʾʚ ʦʪʨʠʤʫʶʪʴ ʜʚʘ ʟʦʙʨʘʞʝʥʥʷ ʦʜʥʦʛʦ ʚʠʧʨʦʤʽʥʶʶʯʦʛʦ 

ʜʞʝʨʝʣʘ. ɼʦ ʪʘʢʠʭ ʩʭʝʤ ʥʘʣʝʞʘʪʴ ʙʽʧʨʠʟʤʘ ʌʨʝʥʝʣʷ, ʙʽʜʟʝʨʢʘʣʦ 

ʌʨʝʥʝʣʷ, ʙʽʣʽʥʟʘ ɹʽʡʝ, ʜʟʝʨʢʘʣʦ ʃʣʦʡʜʘ ʪʘ ʽʥ. 

ɹʽʧʨʠʟʤʘ ʌʨʝʥʝʣʷ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʚʽ ʧʨʠʟʤʠ ʟ ʤʘʣʠʤʠ 

ʟʘʣʦʤʣʶʶʯʠʤʠ ʢʫʪʘʤʠ ʧʦʨʷʜʢʫ 300, ʱʦ ʩʢʣʘʜʝʥʽ ʦʩʥʦʚʘʤʠ (ʨʠʩ. 

1). ʇʘʜʘʶʯʠʡ ʚʽʜ ʱʽʣʠʥʠ S ʧʫʯʦʢ ʩʚʽʪʣʘ ʧʽʩʣʷ ʟʘʣʦʤʣʝʥʥʷ ʚ 

ʙʽʧʨʠʟʤʽ ʨʦʟʜʽʣʠʪʴʩʷ ʥʘ ʜʚʘ ʧʫʯʢʠ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʽ ʥʽʙʠ 

ʧʦʰʠʨʶʻʪʴʩʷ ʚʽʜ ʜʚʦʭ ʫʷʚʥʠʭ ʟʦʙʨʘʞʝʥʴ ʱʽʣʠʥ S1 ʽ S2. ʊʘʢ ʷʢ 

ʜʞʝʨʝʣʘ S1 ʽ S2 ʢʦʛʝʨʝʥʪʥʽ, ʪʦ ʚ ʧʨʦʩʪʦʨʽ ʟʘ ʙʽʧʨʠʟʤʦʶ ʙʫʜʝ 

ʩʧʦʩʪʝʨʽʛʘʪʠʩʴ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ, ʷʢʘ ʣʦʢʘʣʽʟʦʚʘʥʘ ʫ ʚʩʽʡ 

ʦʙʣʘʩʪʽ ʧʝʨʝʢʨʠʪʪʷ ʧʫʯʢʽʚ. 
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      ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʜʣʷ ʚʠʤʽʨʫ ʜʦʚʞʠʥʠ ʩʚʽʪʣʘ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ. 2. ɺ ʨʦʟʤʽʱʝʥʥʽ ʘ) ʚʠʟʥʘʯʘʶʪʴ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʤʠ ʩʤʫʛʘʤʠ ʢʘʨʪʠʥʠ, ʘ ʚ ʨʦʟʤʽʱʝʥʥʽ ʙ) - ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʫʷʚʥʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ ʜʞʝʨʝʣʘ S1 ʽ S2 . ʇʫʯʦʢ ʩʚʽʪʣʘ, ʱʦ 

ʧʘʜʘʻ ʚʽʜ ʱʽʣʠʥʠ 2, ʧʨʦʡʰʦʚʰʠ ʯʝʨʝʟ ʜʦʩʣʽʜʞʫʚʘʥʠʡ 

ʩʚʽʪʣʦʬʽʣʴʪʨ 3 ʽ ʟʘʣʦʤʠʚʰʠʩʴ ʚ ʙʽʧʨʠʟʤʽ 4, ʨʦʟʜʽʣʠʪʴʩʷ ʥʘ ʜʚʘ 

ʧʫʯʢʘ, ʷʢʽ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ ʽ ʥʽʙʠ ʧʦʰʠʨʶʶʪʴʩʷ ʚʽʜ ʜʚʦʭ ʫʷʚʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʱʽʣʠʥ S1 ʽ S2 . ʊʘʢ ʷʢ ʜʞʝʨʝʣʘ S1 ʽ S2 ʢʦʛʝʨʝʥʪʥʽ, ʪʦ ʚ 

ʧʨʦʩʪʦʨʽ ʟʘ ʙʽʧʨʠʟʤʦʶ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ 

ʢʘʨʪʠʥʘ, ʷʢʘ ʣʦʢʘʣʽʟʦʚʘʥʘ ʫ ʚʩʽʡ ʦʙʣʘʩʪʽ ʧʝʨʝʪʠʥʫ ʧʫʯʢʽʚ. 

ɹʽʧʨʠʟʤʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘ ʚʽʜʩʪʘʥʽ 15-20 ʩʤ ʚʽʜ ʱʽʣʠʥʠ 

ʪʘʢ, ʱʦʙ ʨʝʙʨʦ ʪʫʧʦʛʦ ʢʫʪʘ ʙʽʧʨʠʟʤʠ ʙʫʣʦ ʨʦʟʪʘʰʦʚʘʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦ. ʅʘ ʚʽʜʩʪʘʥʽ 70-80 ʩʤ ʚʽʜ ʙʽʧʨʠʟʤʠ ʨʦʟʤʽʱʫʶʪʴ 

ʤʽʢʨʦʩʢʦʧ. ɺʽʢʥʦ ʦʩʚʽʪʣʶʚʘʯʘ, ʩʝʨʝʜʠʥʘ ʱʽʣʠʥʠ, ʙʽʧʨʠʟʤʘ ʽ 

ʤʽʢʨʦʩʢʦʧ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ ʦʜʥʽʡ ʚʠʩʦʪʽ. ɿʨʦʙʠʚʰʠ 

ʱʽʣʠʥʫ ʜʦʩʠʪʴ ʚʫʟʴʢʦʶ, ʟʣʝʛʢʘ ʧʦʚʝʨʪʘʶʪʴ ʾʾ ʘʙʦ ʙʽʧʨʠʟʤʫ 

ʥʘʚʢʦʣʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʚʽʩʽ, ʜʦʙʠʚʘʶʯʠʩʴ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʥʷ, 

ʱʦʙ ʱʽʣʠʥʘ ʙʫʣʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ ʨʝʙʨʘ ʙʽʧʨʠʟʤʠ. ʂʦʥʪʨʘʩʪ 

ʢʘʨʪʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ  ʰʠʨʠʥʠ ʱʽʣʠʥʠ ʽ ʚʽʜ ʧʘʨʘʣʝʣʴʥʦʩʪʽ ʤʽʞ 

ʨʝʙʨʦʤ ʙʽʧʨʠʟʤʠ ʪʘ ʱʽʣʠʥʦʶ (ʷʢʱʦ ʞ ʧʘʨʘʣʝʣʴʥʽʩʪʴ ʮʷ 

ʥʝʜʦʪʨʠʤʘʥʘ, ʘ ʰʠʨʠʥʘ ʱʽʣʠʥʠ ʟʘʥʘʜʪʦ ʚʝʣʠʢʘ - ̔ ʥʪʝʨʬʝʨʝʥʮʽʡʥʘ 

ʢʘʨʪʠʥʘ ʚʟʘʛʘʣʽ ʥʝ ʙʫʜʝ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ). ʂʘʨʪʠʥʘ, ʷʢʫ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʚ ʤʽʢʨʦʩʢʦʧ, ʣʝʞʠʪʴ ʚ ʧʨʝʜʤʝʪʥʽʡ ʧʣʦʱʠʥʽ 

ʤʽʢʨʦʩʢʦʧʘ, ʧʦʣʦʞʝʥʥʷ ʷʢʦʾ ʟʥʘʭʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʪʢʠ. 

ɺʠʟʥʘʯʠʚʰʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙôʻʢʪ-ʤʽʢʨʦʤʝʪʨʘ ʮʽʥʫ 

ʧʦʜʽʣʢʠ ʰʢʘʣʠ ʤʽʢʨʦʩʢʦʧʘ, ʟʥʘʭʦʜʷʪʴ ʚʝʣʠʯʠʥʫ Dx - ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʜʚʦʤʘ ʩʫʩʽʜʥʽʤʠ ʩʚʽʪʣʠʤʠ (ʘʙʦ ʪʝʤʥʠʤʠ) ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʤʠ 

ʩʤʫʛʘʤʠ. ɼʣʷ ʮʴʦʛʦ ʚʠʤʽʨʷʶʪʴ ʚʽʜʩʪʘʥʴ ʤʽʞ ʜʦʩʠʪʴ  ʚʽʜʜʘʣʝʥʠʤʠ 

ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʩʤʫʛʘʤʠ ʽ ʜʽʣʷʪʴ ʮʶ ʚʽʜʩʪʘʥʴ ʥʘ ʯʠʩʣʦ ʪʝʤʥʠʭ (ʘʙʦ 

ʩʚʽʪʣʠʭ)  ʩʤʫʛ. ɺʠʤʽʨʠ ʧʨʦʚʦʜʷʪʴ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ ʨʘʟʽʚ ʜʣʷ 

ʢʦʞʥʦʛʦ ʩʚʽʪʣʦʬʽʣʴʪʨʘ  ʽ  ʨʝʟʫʣʴʪʘʪʠ   ʟʘʧʠʩʫʶʪʴ   ʫ   ʪʘʙʣʠʮʶ.  

ɿʥʘʭʦʜʷʪʴ   ʩʝʨʝʜʥʻ  ʟʥʘʯʝʥʥʷ     Dx. 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʫʷʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ   S1S2 = l ʚʠʟʥʘʯʘʶʪʴ ʚ 

ʨʦʟʤʽʱʝʥʥʽ ʩʭʝʤʠ ʨʠʩ. 3 ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʤʽʞʥʦʾ ʣʽʥʟʠ, 

ʬʦʢʫʩʥʘ ʚʽʜʩʪʘʥʴ ʷʢʦʾ ʤʝʥʰʘ ʟʘ ʯʝʪʚʝʨʪʠʥʫ ʚʽʜʩʪʘʥʽ ʤʽʞ ʱʽʣʠʥʦʶ 

ʪʘ ʧʨʝʜʤʝʪʥʦʶ ʧʣʦʱʠʥʦʶ ʤʽʢʨʦʩʢʦʧʘ. 
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ʅʘ ʦʧʪʠʯʥʽʡ ʣʘʚʮʽ ʤʽʞ ʙʽʧʨʠʟʤʦʶ ʽ ʤʽʢʨʦʩʢʦʧʦʤ 

ʨʦʟʤʽʱʫʶʪʴ ʣʽʥʟʫ. ʑʽʣʠʥʘ, ʙʽʧʨʠʟʤʘ ʽ ʤʽʢʨʦʩʢʦʧ  ʧʦʚʠʥʥʽ  ʙʫʪʠ  

ʟʘʢʨʽʧʣʝʥʽ  ʥʝʨʫʭʦʤʦ. ʇʝʨʝʩʫʚʘʶʯʠ ʣʽʥʟʫ, ʜʦʙʠʚʘʶʪʴʩʷ ʪʦʛʦ, ʱʦʙ 

ʯʝʨʝʟ ʤʽʢʨʦʩʢʦʧ ʙʫʣʦ ʯʽʪʢʦ ʚʠʜʥʦ ʟʦʙʨʘʞʝʥʥʷ ʜʚʦʭ ʱʽʣʠʥ, 

ʚʽʜʩʪʘʥʴ   l`    ʤʽʞ ʷʢʠʤʠ ʚʠʤʽʨʷʶʪʴ ʧʦ ʰʢʘʣʽ ʤʽʢʨʦʩʢʦʧʘ. ʇʦʪʽʤ 

ʚʠʤʽʨʷʶʪʴ ʚʽʜʩʪʘʥʴ ʤʽʞ ʱʽʣʠʥʦʶ ʪʘ ʣʽʥʟʦʶ ʘ ʽ ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʣʽʥʟʦʶ ʪʘ ʧʨʝʜʤʝʪʥʦʶ ʧʣʦʱʠʥʦʶ ʤʽʢʨʦʩʢʦʧʘ b, ʱʦ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

l l
a

b
= `  

ʚʠʟʥʘʯʠʪʠ ʚʽʜʩʪʘʥʴ ʤʽʞ ʫʷʚʥʠʤʠ ʜʞʝʨʝʣʘʤʠ l . ɺʠʤʽʨʷʚʰʠ 

ʚʽʜʩʪʘʥʴ d0 ʤʽʞ ʱʽʣʠʥʦʶ ʪʘ ʧʨʝʜʤʝʪʥʦʶ ʧʣʦʱʠʥʦʶ ʤʽʢʨʦʩʢʦʧʘ, 

ʧʽʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʝʥʥʷ l, d0 , Dx    ʚ ʬʦʨʤʫʣʫ     [7]: 

l=Dx
l

d0

 

(ʚʠʚʝʩʪʠ ʬʦʨʤʫʣʫ ʩʘʤʦʩʪʽʡʥʦ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʝʢʦʤʝʥʜʦʚʘʥʫ 

ʣʽʪʝʨʘʪʫʨʫ) ʪʘ ʨʦʟʨʘʭʦʚʫʶʪʴ ʜʦʚʞʠʥʫ ʭʚʠʣʽ ʩʚʽʪʣʘ, ʱʦ 

ʧʨʦʧʫʩʢʘʻʪʴʩʷ ʩʚʽʪʣʦʬʽʣʴʪʨʦʤ. ʊʘʢ ʷʢ ʫ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʧʦʭʠʙʢʠ, ʪʦ ʚʠʤʽʨʠ ʚʩʽʭ ʚʽʜʩʪʘʥʝʡ 

ʧʨʦʚʦʜʷʪʴ ʥʝ ʤʝʥʰʝ 3 ʨʘʟʽʚ, ʘ ʧʦʪʽʤ ʟʥʘʭʦʜʷʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ. 

ʙ) ʄʝʪʦʜ ʧʦʨʽʚʥʷʥʥʷ. 

ʉʫʪʴ ʮʴʦʛʦ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʝʪʘʣʦʥʥʠʡ ʩʚʽʪʣʦʬʽʣʴʪʨ ʟ ʚʽʜʦʤʦʶ ʜʦʚʞʠʥʦʶ 

ʭʚʠʣʽ lʝ ʢʘʣʽʙʨʫʻʤʦ ʫʩʪʘʥʦʚʢʫ ʟʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ, ʪʦʙʪʦ ʚʠʤʽʨʶʶʯʠ  ʜʣʷ ʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

Dxʝ. ʅʝ ʟʤʽʥʶʶʯʠ ʚʽʜʩʪʘʥʽ l  ̔  d0 , ʟʘʤʽʩʪʴ ʝʪʘʣʦʥʥʦʛʦ ʩʚʽʪʣʦʬʽʣʴʪʨʘ 

ʚʩʪʘʥʦʚʣʶʻʤʦ ʧʦʯʝʨʛʦʚʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʩʚʽʪʣʦʬʽʣʴʪʨʠ, 

ʚʠʤʽʨʶʻʤʦ ʚʽʜʧʦʚʽʜʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʤʠ ʩʤʫʛʘʤʠ 

(Dx1 ,  Dx2 ,  Dx3 ...). ʆʜʥʦʯʘʩʥʦ ʥʝʦʙʭʽʜʥʦ ʧʦʨʘʭʫʚʘʪʠ ʧʦʚʥʝ ʯʠʩʣʦ 

n ʚʠʜʠʤʠʭ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʚʣʽʚʦ ʘʙʦ ʚʧʨʘʚʦ ʚʽʜ 

ʮʝʥʪʨʘʣʴʥʦʾ      (n=0)     ʘʭʨʦʤʘʪʠʯʥʦʾ ʩʤʫʛʠ. 

ɼʦʚʞʠʥʠ ʭʚʠʣʴ ʩʚʽʪʣʘ, ʱʦ ʧʨʦʧʫʩʢʘʻʪʴʩʷ 

ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʩʚʽʪʣʦʬʽʣʴʪʨʘʤʠ, ʚʠʟʥʘʯʘʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

l

l

.

.

1 1

e e

x

x
=
D

D
. 



34 
 

 

ʉʧʝʢʪʨʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ ʧʨʦʧʫʩʢʘʥʥʷ (ʩʤʫʛʘ ʧʨʦʧʫʩʢʘʥʥʷ) 

ʩʚʽʪʣʦʬʽʣʴʪʨʽʚ ʚʠʟʥʘʯʘʻʤʦ ʽʟ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ: 

Dl
l
=

n
 

ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥ ʭʚʠʣʴ ʪʘ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ 

ʚʠʨʘʭʦʚʫʶʪʴ ʧʦʭʠʙʢʠ ʚʠʤʽʨʶʚʘʥʴ. 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ʅʘʨʠʩʫʡʪʝ ʭʽʜ ʧʨʦʤʝʥʽʚ ʫ ʙʽʧʨʠʟʤʽ ʌʨʝʥʝʣʷ 

2. ʗʢʽ ʩʧʦʩʦʙʠ ʩʪʚʦʨʝʥʥʷ ʢʦʛʝʨʝʥʪʥʠʭ ʜʞʝʨʝʣ ɺʘʤ ʚʽʜʦʤʽ? 

3. ʗʢʽ ʭʚʠʣʽ ʥʘʟʠʚʘʶʪʴʩʷ ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤʠ? 

4. ɿʘʧʠʰʽʪʴ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʜʥʦʩʪʽ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ 

5. ɺ ʯʦʤʫ ʩʫʪʴ ʤʝʪʦʜʫ ʧʦʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 
ʩʚʽʪʣʘ? 

ʃɯʊɽʈɸʊʋʈɸ 
1. ʈʦʤʘʥʶʢ ʄ.ʆ. ʆʧʪʠʢʘ : ʧʽʜʨʫʯʥʠʢ / ʄ.ʆ.ʈʦʤʘʥʶʢ, 
ɸ.ʉ.ʂʨʦʯʫʢ, ɯ.ʇ.ʇʘʰʫʢ; ʟʘ ʨʝʜ. ʧʨʦʬ. ʄ.ʆ.ʈʦʤʘʥʶʢʘ. ï ʃʴʚʽʚ : 

ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ. 2012. ï 564 ʩ. 

2. ʃʘʥʜʩʙʝʨʛ ɻ.ʉ. ʆʙʱʠʡ ʢʫʨʩ ʬʠʟʠʢʠ: ʦʧʪʠʢʘ. ʋʯʝʙʥ. ʧʦʩʦʙʠʝ: 
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ʬʽʟʠʢʠ. ɿʙʽʨʥʠʢ ʟʘʜʘʯ. - ʂ: ʊʝʭʥʽʢʘ. ï 2004.- 560 ʩ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ12 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʦʧʪʠʯʥʠʭ ʜʝʪʘʣʝʡ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʣʽʥʥʽʢʘ ʄɯɯ-4 

 
ʄʝʪʘ ʨʦʙʦʪʠ: ʦʩʚʦʻʥʥʷ ʤʝʪʦʜʫ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʦʥʴ ʦʧʪʠʯʥʠʭ ʜʝʪʘʣʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ 

ʃʽʥʥʽʢʘ ʄɯɯ-4. 

ɿʘʚʜʘʥʥʷ: 
1. ɺʠʚʯʠʪʠ ʙʫʜʦʚʫ ʪʘ ʧʨʠʥʮʠʧ ʜʽʾ ʄɯɯ-4, ʥʘʢʨʝʩʣʠʪʠ ʦʧʪʠʯʥʫ 

ʩʭʝʤʫ. 

2. ʆʩʚʦʾʪʠ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʰʪʨʠʭʽʚ ʪʘ ʭʘʨʘʢʪʝʨʫ 
ʥʝʨʽʚʥʦʩʪʝʡ (ʚʧʘʜʠʥ, ʚʠʩʪʫʧʽʚ). 

3. ɺʽʜôʶʩʪʫʚʘʪʠ ʧʨʠʣʘʜ ʽ ʦʪʨʠʤʘʪʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ ʢʘʨʪʠʥʫ. 

4. ɺʠʤʽʨʷʪʠ ʛʣʠʙʠʥʫ (ʚʠʩʦʪʫ) ʥʝʨʽʚʥʦʩʪʝʡ ʚ 10 ʦʙʣʘʩʪʷʭ 
ʧʦʚʝʨʭʥʽ (ʧʦ 3 - 5 ʟʥʘʯʝʥʴ ʜʣʷ ʢʦʞʥʦʾ ʦʙʣʘʩʪʽ). 

5. ɺʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨ ʥʝʨʽʚʥʦʩʪʝʡ (ʚʧʘʜʠʥʘ ʯʠ ʚʠʩʪʫʧ). 

6. ʇʨʦʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʯʠʩʪʦʪʠ ʦʙʨʦʙʢʠ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ 

ʟʘ  ɼʝʨʞ. ʩʪʘʥʜʘʨʪʦʤ, ʨʦʟʨʘʭʫʚʘʚʰʠ ʧʘʨʘʤʝʪʨʠ  Ra , Rz , s . 

ʆʙʣʘʜʥʘʥʥʷ ʡ ʤʘʪʝʨʽʘʣʠ: ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʨ ʄɯɯ-4, ʙʣʦʢ 

ʞʠʚʣʝʥʥʷ, ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʟʨʘʟʦʢ. 

 

ʊʝʦʨʝʪʠʯʥʘ ʯʘʩʪʠʥʘ 

ʄʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨ ʃʽʥʥʽʢʘ ʄɯɯ-4 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʚʽʟʫʘʣʴʥʦʾ ʦʮʽʥʢʠ, ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʬʦʪʦʛʨʘʬʫʚʘʥʥʷ ʚʠʩʦʪ 

ʥʝʨʽʚʥʦʩʪʝʡ ʪʦʥʢʦʦʙʨʦʙʣʝʥʦʾ ʧʦʚʝʨʭʥʽ. 

1. ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ. 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʄɯɯ-4 ʧʦʢʘʟʘʥʘ ʥʘ ʤʘʣ.1. ʇʫʯʦʢ ʧʨʦʤʝʥʽʚ ʚʽʜ 

ʜʞʝʨʝʣʘ ʩʚʽʪʣʘ 1 (ʣʘʤʧʘ ʨʦʟʞʘʨʝʥʥʷ, 8ʚ) ʧʨʦʝʢʪʫʻʪʴʩʷ 

ʢʦʥʜʝʥʩʦʨʦʤ 2 ʯʝʨʝʟ ʩʚʽʪʣʦʬʽʣʴʪʨ ʚ ʧʣʦʱʠʥʫ ʘʧʝʨʪʫʨʥʦʾ 

ʜʽʘʬʨʘʛʤʠ 3. ɺ ʬʦʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʧʨʦʝʢʮʽʡʥʦʛʦ ʦʙôʻʢʪʠʚʫ 4 

ʨʦʟʤʽʱʝʥʘ ʧʦʣʴʦʚʘ ʜʽʘʬʨʘʛʤʘ 5. ʇʘʨʘʣʝʣʴʥʠʡ ʧʫʯʦʢ ʧʨʦʤʝʥʽʚ 

ʧʨʠ ʚʠʭʦʜʽ ʽʟ ʦʙôʻʢʪʠʚʫ 3 ʧʘʜʘʻ ʥʘ ʥʘʧʽʚʧʨʦʟʦʨʫ ʨʦʟʜʽʣʷʶʯʫ 

ʧʣʘʩʪʠʥʢʫ 6. ɺʽʜʙʠʪʘ ʯʘʩʪʠʥʘ ʧʫʯʢʘ ʧʨʦʤʝʥʽʚ ʚʽʜ ʧʣʘʩʪʠʥʢʠ 6, ʱʦ 

ʫʪʚʦʨʶʻ ʧʝʨʰʫ ʚʽʪʢʫ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ, ʟʙʠʨʘʻʪʴʩʷ ʚ 

ʬʦʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʦʙôʻʢʪʠʚʫ 7 ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦʚʝʨʭʥʽ. ʇʽʩʣʷ 

ʚʽʜʙʠʚʘʥʥʷ ʚʽʜ ʮʽʻʾ ʧʦʚʝʨʭʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʥʦʚʫ ʧʨʦʭʦʜʠʪʴ 
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ʯʝʨʝʟ ʦʙôʻʢʪʠʚ 7 ʪʘ ʧʣʘʩʪʠʥʢʫ 6 ʽ ʟʙʠʨʘʻʪʴʩʷ ʫ ʬʦʢʫʩʽ ʦʙôʻʢʪʠʚʫ 

8, ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʫʣʷʨʘ 13 ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ɼʟʝʨʢʘʣʦ 14 ʥʘʧʨʘʚʣʷʻ ʧʫʯʦʢ ʧʨʦʤʝʥʽʚ ʚ 

ʦʢʫʣʷʨ 13 ʚʽʟʠʨʥʦʛʦ ʪʫʙʫʩʘ. 

ʗʢʱʦ ʦʢʫʣʷʨ 9 ʚʠʣʫʯʠʪʠ ʽʟ ʩʭʝʤʠ, ʪʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʜʚʘ 

ʟʦʙʨʘʞʝʥʥʷ ʘʧʝʨʪʫʨʥʦʾ ʜʽʘʬʨʘʛʤʠ, ʷʢʘ ʻ ʟʽʥʠʮʷʤʠ ʚʠʭʦʜʫ 

ʩʠʩʪʝʤʠ. ɺʽʜ ʧʦʣʦʞʝʥʥʷ ʮʠʭ ʟʦʙʨʘʞʝʥʴ ʟʘʣʝʞʠʪʴ ʬʦʨʤʘ, 

ʧʦʣʦʞʝʥʥʷ ʪʘ ʽʥʪʝʨʚʘʣ ʤʽʞ ʩʤʫʛʘʤʠ. ʉʚʽʪʣʦʬʽʣʴʪʨ 3 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʚ 

ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʤʫ ʩʚʽʪʣʽ. ʇʨʠ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʚ ʙʽʣʦʤʫ ʩʚʽʪʣʽ 

ʩʚʽʪʣʦʬʽʣʴʪʨ ʚʠʢʣʶʯʘʻʪʴʩʷ. 

 

 
 

ʈʠʩ. 1. ʆʧʪʠʯʥʘ ʩʠʩʪʝʤʘ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ. 
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ʏʘʩʪʠʥʘ ʧʫʯʢʘ ʧʨʦʤʝʥʽʚ, ʷʢʘ ʧʨʦʡʰʣʘ ʯʝʨʝʟ ʧʣʘʩʪʠʥʢʫ 6 (ʜʨʫʛʘ 

ʚʽʪʢʘ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ), ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʢʦʤʧʝʥʩʘʪʦʨ 10 ʽ 

ʟʙʠʨʘʻʪʴʩʷ ʫ ʬʦʢʫʩʽ ʦʙôʻʢʪʠʚʫ 11. ʇʽʩʣʷ ʚʽʜʙʠʚʘʥʥʷ ʚʽʜ 

ʝʪʘʣʦʥʥʦʛʦ ʜʟʝʨʢʘʣʘ 12 ʧʫʯʦʢ ʧʨʦʤʝʥʽʚ ʟʥʦʚʫ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ 

ʦʙôʻʢʪʠʚ 11, ʢʦʤʧʝʥʩʘʪʦʨ 8 ʽ ʧʦʧʘʜʘʻ ʥʘ ʧʣʘʩʪʠʥʢʫ 7, ʷʢʘ ʦʜʥʫ 

ʯʘʩʪʠʥʫ ʧʨʦʤʝʥʽʚ ʪʘʢʦʞ ʧʨʦʧʫʩʢʘʻ, ʘ ʽʥʰʫ ʚʽʜʙʠʚʘʻ. 

ʂʦʤʧʝʥʩʘʪʦʨ 10 ʩʣʫʞʠʪʴ ʜʣʷ ʢʦʤʧʝʥʩʘʮʽʾ ʨʽʟʥʠʮʽ ʭʦʜʫ ʧʨʦʤʝʥʽʚ 

ʚ ʧʣʘʩʪʠʥʮʽ 6, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʨʦʭʦʜʞʝʥʥʷ ʧʫʯʢʘ ʚ 

ʧʝʨʰʽʡ ʚʽʪʮʽ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ. ʇʝʨʰʘ ʯʘʩʪʠʥʘ ʧʨʦʤʝʥʽʚ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʥʝ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʽʥʰʘ 

ʞ ʯʘʩʪʠʥʘ ʽʥʪʝʨʬʝʨʫʻ ʟ ʧʨʦʤʝʥʷʤʠ  ʜʨʫʛʦʾ ʚʽʪʢʠ ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ 

ʽ ʫʪʚʦʨʶʻ ʟʦʙʨʘʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʥʘ ʙʝʟʤʝʞʥʦʩʪʽ. ʎʝ 

ʟʦʙʨʘʞʝʥʥʷ ʧʝʨʝʜʘʻʪʴʩʷ ʦʙôʻʢʪʠʚʦʤ 8 ʚ ʬʦʢʘʣʴʥʫ ʧʣʦʱʠʥʫ 

ʦʢʫʣʷʨʘ 13. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʬʦʢʘʣʴʥʽʡ ʧʣʦʱʠʥʽ ʦʢʫʣʷʨʘ ʤʦʞʥʘ 

ʦʜʥʦʯʘʩʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʽ 

ʟʦʙʨʘʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. 

ʄʽʢʨʦʩʢʦʧ  ʄɯɯ- 4 (ʤʘʣ.2) ʤʘʻ ʦʩʥʦʚʫ 18 ʟ ʦʪʚʦʨʦʤ ʟʙʦʢʫ, ʚ ʷʢʠʡ 

ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʥʦʚʣʝʥʠʡ ʬʦʪʦʘʧʘʨʘʪ ʘʙʦ ʨʘʤʢʘ ʟ ʤʘʪʦʚʠʤ ʩʢʣʦʤ 

20. ʅʘ ʮʠʣʽʥʜʨʠʯʥʽʡ ʢʦʣʦʥʮʽ 21 ʟʘʢʨʽʧʣʝʥʠʡ ʧʨʝʜʤʝʪʥʠʡ ʩʪʦʣʠʢ 

22, ʷʢʠʡ ʧʝʨʝʤʽʱʫʻʪʴʩʷ ʚ ʜʚʦʭ ʚʟʘʻʤʥʦʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ 

ʥʘʧʨʷʤʢʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʤʽʢʨʦʤʝʪʨʠʯʥʠʭ ʛʚʠʥʪʽʚ 23. 

ʇʨʝʜʤʝʪʥʠʡ ʩʪʦʣʠʢ ʤʦʞʥʘ ʧʦʚʝʨʪʘʪʠ  ʚʽʜ ʨʫʢʠ ʥʘʚʢʦʣʦ 

ʚʝʨʪʠʢʘʣʴʥʦʾ ʚʽʩʽ ʪʘ ʟʘʢʨʽʧʣʶʚʘʪʠ ʟʘʞʠʤʥʠʤ ʛʚʠʥʪʦʤ 24. ɼʣʷ 

ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʢʦʣʦʥʮʽ ʻ ʪʫʙʫʩ 25, ʚ ʦʪʚʽʨ ʷʢʦʛʦ 

ʚʩʪʘʚʣʷʻʪʴʩʷ ʘʙʦ ʦʢʫʣʷʨ 15ʭ ʟʙʽʣʴʰʝʥʥʷ, ʘʙʦ ʛʚʠʥʪʦʚʠʡ ʦʢʫʣʷʨ-

ʤʽʢʨʦʤʝʪʨ 26 ʜʣʷ ʚʠʤʽʨʫ ʚʠʢʨʠʚʣʝʥʴ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ. 

ʅʘ ʪʫʙʫʩʽ ʻ ʢʽʣʴʮʝ 27, ʧʦʚʦʨʦʪʦʤ ʷʢʦʛʦ ʤʦʞʥʘ ʚʚʦʜʠʪʠ ʚ ʦʧʪʠʯʥʫ 

ʩʠʩʪʝʤʫ ʘʙʦ ʚʠʚʦʜʠʪʠ ʟ ʥʝʾ ʜʟʝʨʢʘʣʦ 14 (ʜʠʚ. ʤʘʣ.1) ʚʽʟʫʘʣʴʥʦʛʦ 

ʪʫʙʫʩʘ. ʇʨʠ ʚʽʟʫʘʣʴʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʘʙʦ ʚʠʤʽʨʶʚʘʥʥʽ 

ʜʟʝʨʢʘʣʦ 14 ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʚʝʜʝʥʦ ʚ ʦʧʪʠʯʥʫ ʩʠʩʪʝʤʫ, ʘ ʧʨʠ 

ʬʦʪʦʛʨʘʬʫʚʘʥʥʽ - ʚʠʚʝʜʝʥʦ. 

ʌʦʢʫʩʫʚʘʥʥʷ ʤʽʢʨʦʩʢʦʧʘ ʥʘ ʦʙôʻʢʪ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʛʦʣʦʚʢʠ ʧʨʠ ʧʦʚʦʨʦʪʽ 

ʤʽʢʨʦʤʝʪʨʠʯʥʦʛʦ ʛʚʠʥʪʘ 28 (ʜʠʚ. ʤʘʣ.2). ɺʝʣʠʯʠʥʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʛʦʣʦʚʢʠ ʤʦʞʝ ʙʫʪʠ ʚʽʜʨʘʭʦʚʘʥʘ 

ʧʦ ʰʢʘʣʽ ʙʘʨʘʙʘʥʘ ʤʽʢʨʦʤʝʪʨʠʯʥʦʛʦ ʛʚʠʥʪʘ. 
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ʈʠʩ. 2. ɹʫʜʦʚʘ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ. 

 
ʅʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʘʣʴʥʘ ʯʘʩʪʠʥʘ ʄɯɯ-4  -  ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ 

ʛʦʣʦʚʢʘ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʤʽʢʨʦʩʢʦʧʘ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʪʨʴʦʭ ʯʘʩʪʠʥ: ʦʩʚʽʪʣʶʚʘʣʴʥʦʾ, ʨʦʟʜʽʣʶʶʯʦʾ ʪʘ ʧʨʠʩʪʨʦʶ ʜʣʷ 

ʟʤʽʥʠ ʰʠʨʠʥʠ ʪʘ ʥʘʧʨʷʤʢʫ ʩʤʫʛ. 

ɺ ʩʝʨʝʜʥʶ ʯʘʩʪʠʥʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʛʦʣʦʚʢʠ ʚʛʚʠʥʯʝʥʠʡ 

ʦʙôʻʢʪʠʚ 11 (ʜʠʚ. ʤʘʣ.1). ɺ ʢʦʨʧʫʩʽ ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠʥʠ ʚʩʪʘʥʦʚʣʝʥʽ 

ʨʦʟʜʽʣʷʶʯʘ ʧʣʘʩʪʠʥʢʘ 7 ʪʘ ʢʦʤʧʝʥʩʘʪʦʨ 8. ʇʨʠʩʪʨʽʡ 34 (ʜʠʚ. 

ʤʘʣ.2) ʩʣʫʞʠʪʴ ʜʣʷ ʚʢʣʶʯʝʥʥʷ ʰʪʦʨʢʠ. ʇʨʠ ʚʢʣʶʯʝʥʽʡ ʰʪʦʨʮʽ 

ʧʨʦʤʝʥʽ ʥʝ ʧʦʧʘʜʘʶʪʴ ʚ ʦʙôʻʢʪʠʚ 9 (ʜʠʚ. ʤʘʣ.1); ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʘ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʽ ʤʦʞʥʘ ʧʨʘʮʶʚʘʪʠ ʷʢ ʥʘ 

ʤʝʪʘʣʦʛʨʘʬʽʯʥʦʤʫ ʤʽʢʨʦʩʢʦʧʽ. ʅʘ ʪʦʨʮʽ ʧʨʠʩʪʨʦʶ 34 (ʜʠʚ. ʤʘʣ.2) 

ʥʘʥʝʩʝʥʘ ʩʪʨʽʣʢʘ, ʷʢʘ ʚʢʘʟʫʻ ʧʦʣʦʞʝʥʥʷ ʰʪʦʨʢʠ. 

ɺ ʧʨʘʚʽʡ ʯʘʩʪʠʥʽ ʛʦʣʦʚʢʠ ʚʩʪʘʥʦʚʣʝʥʽ ʦʙôʻʢʪʠʚ 9 (ʜʠʚ. ʤʘʣ.1) 

ʪʘ ʝʪʘʣʦʥʥʝ ʜʟʝʨʢʘʣʦ 10. ʎʷ ʯʘʩʪʠʥʘ ʤʘʻ ʧʨʠʩʪʨʽʡ ʜʣʷ ʟʤʽʥʠ 

ʰʠʨʠʥʠ ʪʘ ʥʘʧʨʷʤʢʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ. ʐʠʨʠʥʘ ʩʤʫʛ 

ʟʤʽʥʶʻʪʴʩʷ ʧʦʚʦʨʦʪʦʤ ʛʚʠʥʪʘ 35 (ʜʠʚ. ʤʘʣ.2) ʥʘʚʢʦʣʦ ʡʦʛʦ ʦʩʽ. 

ɿʤʽʥʘ ʥʘʧʨʷʤʢʫ ʩʤʫʛ ʟʜʽʡʩʥʶʻʪʴʩʷ ʮʠʤ ʞʝ ʛʚʠʥʪʦʤ ʰʣʷʭʦʤ 
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ʦʙʝʨʪʘʥʥʷ ʡʦʛʦ ʥʘʚʢʦʣʦ ʦʩʽ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʛʦʣʦʚʢʠ. ɻʚʠʥʪ 36 

ʩʣʫʞʠʪʴ ʜʣʷ ʚʥʝʩʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʚ ʧʦʣʝ ʟʦʨʫ 

ʤʽʢʨʦʩʢʦʧʘ. 

2.  ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ ʟ ʧʨʠʣʘʜʦʤ. 

2.1. ʅʘʩʪʨʦʡʢʘ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʥʘ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʽ ʚʤʠʢʘʶʪʴ 

ʦʩʚʽʪʣʶʚʘʣʴʥʫ ʣʘʤʧʫ (8ʚ, 9ʚʪ) ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ʆʙôʻʢʪ 

ʨʦʟʤʽʱʫʶʪʴ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʩʪʦʣʠʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ 

ʜʦʥʠʟʫ ʜʦ ʦʙôʻʢʪʠʚʘ. ɺʠʡʥʷʚʰʠ ʦʢʫʣʷʨ ʽʟ ʪʫʙʫʩʘ ʪʘ ʮʝʥʪʨʫʶʯʠ 

ʛʚʠʥʪʘʤʠ 30, ʜʞʝʨʝʣʦ ʩʚʽʪʣʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʪʘʢ, ʱʦʙ ʟʦʙʨʘʞʝʥʥʷ 

ʥʠʪʢʠ ʣʘʤʧʠ ʟʥʘʭʦʜʠʣʦʩʷ ʚ ʟʽʥʠʮʽ ʦʙôʻʢʪʠʚʘ , ʧʦʪʽʤ ʦʢʫʣʷʨ ʟʥʦʚʫ 

ʚʩʪʘʚʣʷʶʪʴ ʚ ʪʫʙʫʩ, ʧʨʠʩʪʨʦʻʤ 34 ʚʩʪʘʥʦʚʣʶʶʪʴ ʩʪʨʽʣʢʫ  ʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʝ  ʧʦʣʦʞʝʥʥʷ  ʽ, ʦʙʝʦʪʘʶʯʠ ʤʽʢʨʦʤʝʪʨʠʯʥʠʡ ʛʚʠʥʪ 

28, ʬʦʢʫʩʫʶʪʴ ʤʽʢʨʦʩʢʦʧ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʫ ʧʦʚʝʨʭʥʶ. ʇʦʚʦʨʦʪʦʤ 

ʧʨʠʩʪʨʦʶ 34 ʚʢʣʶʯʘʶʪʴ ʦʙôʻʢʪʠʚʥʫ ʛʦʣʦʚʢʫ (ʩʪʨʽʣʢʘ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ), ʧʽʩʣʷ ʯʦʛʦ ʚ ʧʦʣʽ ʟʦʨʫ ʚʠʜʥʦ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʤʫʛʠ. ʇʦʚʦʨʦʪʦʤ ʛʚʠʥʪʘ 28 ʜʦʙʠʚʘʶʪʴʩʷ 

ʯʽʪʢʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʩʤʫʛ ʽ ʦʜʥʦʯʘʩʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʚʝʨʭʥʽ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʢʦʥʪʨʘʩʪʫ 

ʩʤʫʛ ʧʦʪʨʽʙʥʦ ʧʦʚʦʨʦʪʦʤ ʢʽʣʴʮʷ 33 ʟʤʝʥʰʠʪʠ ʦʪʚʽʨ ʜʽʘʬʨʘʛʤʠ. 

ɯʥʪʝʨʚʘʣ ʤʽʞ ʩʤʫʛʘʤʠ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʙʝʨʪʘʥʥʷʤ ʛʦʣʦʚʢʠ 

ʛʚʠʥʪʘ 35. ʎʠʤ ʞʝ ʛʚʠʥʪʦʤ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʤʫʛʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʰʪʨʠʭʽʚ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʧʦʚʝʨʭʥʽ. ɼʣʷ ʮʴʦʛʦ ʛʚʠʥʪ ʧʦʚʝʨʪʘʶʪʴ ʥʘʚʢʦʣʦ ʦʩʽ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ ʛʦʣʦʚʢʠ. 

 

2.2. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʥʝʨʽʚʥʦʩʪʝʡ (ʚʠʩʪʫʧʫ ʘʙʦ ʚʧʘʜʠʥʠ). 

ɺʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʥʝʨʽʚʥʦʩʪʝʡ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʜʚʦʤʘ 

ʤʝʪʦʜʘʤʠ: ʥʘ ʦʢʦ ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ ʦʢʫʣʷʨʥʦʛʦ 

ʤʽʢʨʦʤʝʪʨʘ. 

ʇʨʠ ʧʨʘʚʠʣʴʥʽʡ ʥʘʩʪʨʦʡʮʽ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʚ ʡʦʛʦ ʧʦʣʽ 

ʟʦʨʫ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʠʜʥʦ ʦʜʥʦʯʘʩʥʦ ʜʦʩʣʽʜʞʫʚʘʥʫ ʧʦʚʝʨʭʥʶ ʪʘ 

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʤʫʛʠ, ʷʢʽ ʚʠʛʥʫʪʽ ʚ ʤʽʩʮʷʭ, ʜʝ ʧʨʦʭʦʜʷʪʴ 

ʥʝʨʽʚʥʦʩʪʽ. ʇʨʠʯʦʤʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʤʫʛʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʥʘʧʨʷʤʢʫ ʧʦʜʨʷʧʠʥ ʯʠ ʚʠʩʪʫʧʽʚ. 

ʇʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʛʣʠʙʠʥʠ ʚʧʘʜʠʥʠ (ʚʠʩʦʪʠ ʚʠʩʪʫʧʫ) ʥʘ ʦʢʦ 

ʩʣʽʜ ʚʠʟʥʘʯʠʪʠ, ʥʘ ʷʢʫ ʯʘʩʪʠʥʫ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʩʤʫʛʘʤʠ ʘʙʦ ʥʘ 
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ʩʢʽʣʴʢʠ ʽʥʪʝʨʚʘʣʽʚ ʚʠʛʠʥʘʻʪʴʩʷ ʩʤʫʛʘ ʚ ʤʽʩʮʽ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʦʜʨʷʧʠʥʠ. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʙʽʣʠʤʠ ʩʚʽʪʣʦʤ ʛʣʠʙʠʥʘ ʚʧʘʜʠʥʠ (ʚʠʩʦʪʘ 

ʚʠʩʪʫʧʫ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʦʾ ʬʦʨʤʫʣʠ: 

ʅ = 0,27 DN ʤʢʤ, 

ʘ ʧʨʠ ʨʦʙʦʪʽ ʟ ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤʠ ʩʚʽʪʣʦʤ - ʟ ʬʦʨʤʫʣʠ: 

ʅ = 1/2 l DN ʤʢʤ, 

ʜʝ ʅ - ʛʣʠʙʠʥʘ ʚʧʘʜʠʥʠ (ʚʠʩʦʪʘ ʚʠʩʪʫʧʫ), 

DN - ʚʝʣʠʯʠʥʘ ʟʛʠʥʫ ʧʦʣʦʩʠ ʚ ʯʘʩʪʠʥʘʭ ʽʥʪʝʨʚʘʣʫ, 

l - ʜʦʚʞʠʥʘ ʭʚʠʣʽ ʩʚʽʪʣʘ, ʷʢʘ ʚʢʘʟʘʥʘ ʫ ʧʘʩʧʦʨʪʽ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʦʚʦʛʦ ʦʢʫʣʷʨʥʦʛʦ 

ʤʽʢʨʦʤʝʪʨʘ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʡʦʛʦ ʥʘ ʪʫʙʫʩ 

ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʜʦ ʫʧʦʨʫ, ʧʦʪʽʤ ʧʦʚʝʨʥʫʪʠ ʪʘʢ, ʱʦʙ ʦʜʥʘ ʟ 

ʥʠʪʦʢ ʧʝʨʝʭʨʝʩʪʷ ʩʧʽʚʧʘʜʘʣʘ ʟ ʥʘʧʨʷʤʢʦʤ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ 

ʩʤʫʛ, ʘ ʽʥʰʘ - ʟ ʥʘʧʨʷʤʢʦʤ ʧʦʜʨʷʧʠʥ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦʚʝʨʭʥʽ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʢʨʽʧʠʪʠ ʛʚʠʥʪʦʚʠʡ ʦʢʫʣʷʨʥʠʡ ʤʽʢʨʦʤʝʪʨ 

ʟʘʞʠʤʥʠʤ ʛʚʠʥʪʦʤ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʥʝʨʽʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ 

ʚʝʣʠʯʠʥʫ ʽʥʪʝʨʚʘʣʫ ʟʛʠʥʫ ʩʤʫʛ ʪʘ ʚʠʨʘʭʫʚʘʪʠ ʚʠʩʦʪʫ ʥʝʨʽʚʥʦʩʪʝʡ. 

 

2.2.1. ɺʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʩʤʫʛʘʤʠ. 

ɺʝʣʠʯʠʥʘ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʩʤʫʛʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʧʦʜʽʣʦʢ 

ʰʢʘʣʠ ʙʘʨʘʙʘʥʫ ʦʢʫʣʷʨʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ. ɼʣʷ ʙʽʣʴʰʦʾ ʪʦʯʥʦʩʪʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʶʩʪʫʚʘʥʥʷ  ʥʠʪʢʠ ʧʝʨʝʭʨʝʩʪʷ ʩʽʪʢʠ ʦʢʫʣʷʨʥʦʛʦ 

ʤʽʢʨʦʤʝʪʨʘ ʢʨʘʱʝ ʚʩʴʦʛʦ ʧʨʦʚʦʜʠʪʠ ʧʦ ʩʝʨʝʜʠʥʽ, ʘ ʥʝ ʧʦ ʢʨʘʶ 

ʩʤʫʛʠ. 

ʅʘ ʨʠʩ. 3 ʧʦʢʘʟʘʥʠʡ ʚʠʛʣʷʜ ʚʫʟʴʢʦʾ ʧʦʣʦʩʢʠ ʧʦʣʷ ʟʦʨʫ 

ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ  ʫ ʟʙʽʣʴʰʝʥʦʤʫ ʤʘʩʰʪʘʙʽ  ʪʘ ʚʢʘʟʘʥʝ 

ʧʨʘʚʠʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʰʪʨʠʭʘ ʧʝʨʝʭʨʝʩʪʷ 

ʛʚʠʥʪʦʚʦʛʦ ʦʢʫʣʷʨʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ. 

ʇʝʨʰʠʡ ʚʽʜʣʽʢ N1 ʟʥʽʤʘʶʪʴ ʟ ʰʢʘʣʠ ʛʚʠʥʪʦʚʦʛʦ ʦʢʫʣʷʨʥʦʛʦ 

ʤʽʢʨʦʤʝʪʨʘ ʧʨʠ ʩʫʤʽʱʝʥʥʽ ʦʜʥʽʻʾ ʟ ʥʠʪʦʢ ʧʝʨʝʭʨʝʩʪʷ ʨʫʭʦʤʦʾ 

ʩʪ̔ʢʠ ʟ ʩʝʨʝʜʠʥʦʶ ʩʤʫʛʠ; ʧʦʪʽʤ  

ʩʫʤʽʱʘʶʪʴ ʮʶ ʞ ʥʠʪʢʫ ʧʝʨʝʭʨʝʩʪʷ ʟ ʩʝʨʝʜʠʥʦʶ ʥʘʩʪʫʧʥʦʾ ʩʤʫʛʠ 

ʘʙʦ, ʫ ʚʠʧʘʜʢʫ ʨʦʙʦʪʠ ʟ ʤʦʥʦʭʨʦʤʘʪʠʯʥʠʤʠ ʩʚʽʪʣʦʤ, ʟ ʩʝʨʝʜʠʥʦʶ 

ʷʢʦʾ-ʥʝʙʫʜʴ ʽʥʰʦʾ ʩʤʫʛʠ ʽ ʦʪʨʠʤʫʶʪʴ ʜʨʫʛʠʡ ʚʽʜʣʽʢ N2; ʧʨʠ ʮʴʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʯʠʩʣʦ ʽʥʪʝʨʚʘʣʽʚ n ʤ̔ ʞ ʩʤʫʛʘʤʠ. 
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2.2.2. ɺʠʤʽʨʶʚʘʥʥʷ ʚʝʣʠʯʠʥʠ ʟʛʠʥʫ ʩʤʫʛ. 

ɺʝʣʠʯʠʥʫ ʟʛʠʥʫ ʩʤʫʛ ʪʘʢʦʞ ʚʠʨʘʞʘʶʪʴ ʚ ʧʦʜʽʣʢʘʭ ʰʢʘʣʠ 

ʙʘʨʘʙʘʥʫ ʦʢʫʣʷʨʥʦʛʦ ʛʚʠʥʪʦʚʦʛʦ ʤʽʢʨʦʤʝʪʨʘ. 

ʆʜʥʫ ʟ ʥʠʪʦʢ ʧʝʨʝʭʨʝʩʪʷ ʩʽʪʢʠ ʤʽʢʨʦʤʝʪʨʘ ʩʫʤʽʱʘʶʪʴ ʟ 

ʩʝʨʝʜʠʥʦʶ ʩʤʫʛʠ ʽ ʧʦ ʰʢʘʣʘʭ ʦʢʫʣʷʨʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ ʟʥʽʤʘʶʪʴ 

ʚʽʜʣʽʢ N3. ʇʦʪʽʤ ʥʠʪʢʫ ʧʝʨʝʭʨʝʩʪʷ ʩʫʤʽʱʘʶʪʴ ʟ ʩʝʨʝʜʠʥʦʶ ʪʽʻʾ ʞ 

ʩʤʫʛʠ ʚ ʤʽʩʮʽ ʟʛʠʥʫ ʽ ʦʪʨʠʤʫʶʪʴ ʜʨʫʛʠʡ ʚʽʜʣʽʢ N4. 

ɺʝʣʠʯʠʥʘ ʟʛʠʥʫ ʩʤʫʛʠ ʚ ʜʦʣʷʭ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʩʤʫʛʘʤʠ ʟʘʜʘʻʪʴʩʷ 

ʬʦʨʤʫʣʦʶ: 

DN
N N

N N
n=

-

-

3 4

1 2

. 

 
ʈʠʩ. 3. ʇʦʣʝ ʟʦʨʫ ʤʽʢʨʦʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʚ ʟʽʣʴʰʝʥʦʤʫ ʚʠʛʣʷʜʽ 

 

2.2.3. ɺʠʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʥʝʨʽʚʥʦʩʪʽ. 

ʇʨʠ ʨʦʙʦʪʽ ʚ ʙʽʣʦʤʫ ʩʚʽʪʣʽ ʚʠʢʨʠʚʣʝʥʥʷ ʚ ʦʜʥʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ 

ʩʤʫʛʫ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʪʽ ʥʝʨʽʚʥʦʩʪʽ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʧʦʚʝʨʭʥʽ, 

ʷʢʘ ʨʽʚʥʘ 0,27 ʤʢʤ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʚʠʩʦʪʘ ʥʝʨʽʚʥʦʩʪʽ ʅ ʚ 

ʤʽʢʨʦʤʝʪʨʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʬʦʨʤʫʣʠ: 

H
N N

N N
n=

-

-
0 27

3 4

1 2

, , 

 

ʜʝ  N1  - ʧʝʨʰʠʡ ʚʽʜʣʽʢ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʩʤʫʛʘʤʠ, 

N2 -  ʜʨʫʛʠʡ ʚʽʜʣʽʢ  ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʩʤʫʛʘʤʠ, 

 N3 -  ʧʝʨʰʠʡ ʚʽʜʣʽʢ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚʝʣʠʯʠʥʠ ʟʛʠʥʫ ʩʤʫʛʠ, 

 N4 - ʜʨʫʛʠʡ ʚʽʜʣʽʢ ʧʨʠ ʚʠʤʽʨʶʚʘʥʥʽ ʚʝʣʠʯʠʥʠ ʟʛʠʥʫ ʩʤʫʛʠ, 

 n  - ʯʠʩʣʦ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʩʤʫʛʘʤʠ. 
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3. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʥʝʨʽʚʥʦʩʪʝʡ 

(ʚʧʘʜʠʥʠ, ʚʠʩʪʫʧʠ). 

ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ ʫ ʚʠʛʣʷʜʽ ʩʤʫʛ ʫʪʚʦʨʶʻʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʦʛʦ, ʱʦ ʧʦʚʝʨʭʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʟʨʘʟʢʘ ʨʦʟʤʽʱʝʥʘ 

ʧʽʜ ʥʝʚʝʣʠʢʠʤ ʢʫʪʦʤ a ʜʦ ʧʦʚʝʨʭʥʽ ʭʚʠʣʴʦʚʦʛʦ ʬʨʦʪʫ, ʚʽʜʙʠʪʦʛʦ 

ʚʽʜ ʜʟʝʨʢʘʣʘ. ʍʚʠʣʴʦʚʠʡ ʬʨʦʥʪ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ 

ʧʘʨʘʣʝʣʴʥʠʭ ʧʣʦʱʠʥ ʨʽʚʥʠʭ ʬʘʟ, ʚʽʜʜʘʣʝʥʠʭ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ ʥʘ 

ʚʽʜʩʪʘʥʴ l 

 
ʈʠʩ.4. ɯʥʪʝʨʬʝʨʝʥʮʽʡʥʽ ʩʤʫʛʠ ʫ ʚʠʧʘʜʢʫ ʚʧʘʜʠʥʠ (ʘ) ʪʘ ʚʠʩʪʫʧʫ (ʙ) 
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ɿ ʨʠʩ. 4ʘ ʚʠʜʥʦ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʚʧʘʜʠʥʠ ʟʛʠʥʠ  

ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʩʤʫʛ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʫ ʚʝʨʰʠʥʠ ʢʫʪʘ a, 

ʫʪʚʦʨʝʥʦʛʦ ʧʦʚʝʨʭʥʝʶ ʟʨʘʟʢʘ ʪʘ ʧʣʦʱʠʥʦʶ ʭʚʠʣʴʦʚʦʛʦ ʬʨʦʥʪʫ. 

ɿ ʨʠʩ. 4ʙ ʚʠʜʥʦ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʚʠʩʪʫʧʫ ʟʛʠʥʠ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ 

ʩʤʫʛ ʥʘʧʨʘʚʣʝʥʽ ʚ ʩʪʦʨʦʥʫ ʨʦʟʪʠʥʫ  ʢʫʪʘ a.  

ɿʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʥʝʨʽʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ 

ʚʠʷʩʥʠʪʠ ʥʘʧʨʷʤʦʢ ʨʦʟʪʠʥʫ ʢʫʪʘ a ʪʘ ʩʧʽʚʩʪʘʚʠʪʠ ʧʦʙʘʯʝʥʝ ʟ ʨʠʩ. 

4ʘ,ʙ. ɼʣʷ ʮʴʦʛʦ ʪʫʙʫʩ ʤʽʢʨʦʩʢʦʧʘ ʧʝʨʝʤʽʱʫʻʤʦ ʫ ʥʘʧʨʷʤʢʫ ʜʦ 

ʧʦʚʝʨʭʥʽ ʟʨʘʟʢʘ. ʇʨʠ ʮʴʦʤʫ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ ʧʦʯʠʥʘʻ 

ʟʤʽʱʫʚʘʪʠʩʷ ʚ ʩʪʦʨʦʥʫ ʨʦʟʪʚʠʥʫ ʢʫʪʘ a.  

ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʦʾ 

ʢʘʨʪʠʥʠ ʧʦʚʠʥʥʘ ʟʙʝʨʽʛʘʪʠʩʷ ʨʽʚʥʽʩʪʴ ʚʽʜʩʪʘʥʝʡ ʚʽʜ ʨʦʟʜʽʣʷʶʯʦʾ 

ʛʨʘʥʽ ʢʫʙʠʢʘ ʜʦ ʜʟʝʨʢʘʣʘ ʪʘ ʜʦ ʧʦʚʝʨʭʥʽ (ʪʦʙʪʦ ʆɸ=ʆɺ, ʨʠʩ.5). 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʚʟʜʦʚʞ ʨʦʟʜʽʣʷʶʯʦʾ ʛʨʘʥʽ ʢʫʙʠʢʘ ʩʠʩʪʝʤʘ 

ʽʥʪʝʨʬʝʨʦʤʝʪʨʘ ʟʘʚʞʜʠ çʚʠʙʠʨʘʻè ʜʽʣʷʥʢʫ, ʚʽʜʩʪʘʥʴ ʚʽʜ ʷʢʦʾ ʜʦ 

ʦʙôʻʢʪʘ ʪʘ ʜʦ ʦʧʦʨʥʦʛʦ ʜʟʝʨʢʘʣʘ ʨʽʚʥʽ (ʆɸ=ʆɸ=ʆɺ). 

 

 
ʈʠʩ.5. ʍʽʜ ʧʨʦʤʝʥʽʚ 
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4. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʦʙʨʦʙʢʠ    

ʧʦʚʝʨʭʦʥʴ. 

ɺ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʪʚʝʨʜʞʝʥʠʭ 

ɼʝʨʞʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʢʦʥʪʨʦʣʶ ʯʠʩʪʦʪʠ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʝʣʠʯʠʥʠ Ra ʽ Rz. ʆʩʥʦʚʥʠʡ ʧʘʨʘʤʝʪʨ Ra - 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ 

ʧʨʦʬʽʣʶ. ʊʘʢ ʟʚʘʥʘ çʩʝʨʝʜʥʷ ʣʽʥʽʷè ʧʨʠʡʥʷʪʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʦʨʩʪʢʦʾ ʧʦʚʝʨʭʥʽ ʧʨʠ ʦʙʨʦʙʮʽ ʧʨʦʬʽʣʶ. ɺʦʥʘ 

ʧʦʜʽʣʷʻ ʧʨʦʬʽʣʴ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʧʣʦʱʽ ʬʽʛʫʨ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʚʽʜ ʮʽʻʾ ʣʽʥʽʾ ʨʽʚʥʽ 

ʤʽʞ ʩʦʙʦʶ. 

ʄʘʪʝʤʘʪʠʯʥʦ ʚʝʣʠʯʠʥʘ Ra ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʷʢ: 

 

R
h h h h

na

n
=
+ + + +1 2 3 ...

, 

ʜʝ h - ʚʽʜʭʠʣʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʧʨʦʬʽʣʶ 

ʧʦʚʝʨʭʥʽ. 

ɯʥʰʠʤʠ ʚʘʞʣʠʚʠʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʢʦʥʪʨʦʣʽ ʯʠʩʪʦʪʠ ʦʙʨʦʙʢʠ 

ʧʦʚʝʨʭʦʥʴ ʻ ʚʝʣʠʯʠʥʘ Rz, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʝʨʝʜʥʶ 

ʨʽʟʥʠʮʶ ʤʽʞ ʧôʷʪʴʤʘ ʥʘʡʚʠʱʠʤʠ ʪʘ ʧôʷʪʴʤʘ ʥʘʡʥʠʞʯʠʤʠ 

ʪʦʯʢʘʤʠ ʧʨʦʬʽʣʶ ʚ ʤʝʞʘʭ ʙʘʟʦʚʦʾ ʣʽʥʽʾ: 

 

R
h h h h h h h h h h

a =
+ + + + - + + + +( ) ( )1 2 3 4 5 6 7 8 9 10

5
, 

 

ʜʝ hi - ʚʠʩʦʪʠ ʚʢʘʟʘʥʠʭ ʪʦʯʦʢ ʚʽʜ ʜʝʷʢʦʾ ʣʽʥʽʾ, ʷʢʘ ʧʘʨʘʣʝʣʴʥʘ ʜʦ 

ʩʝʨʝʜʥʴʦʾ  ʣʽʥʽʾ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʨʘʤʝʪʨ ʰʦʨʩʪʢʦʩʪʽ, ʷʢʠʡ 

ʥʘʟʠʚʘʶʪʴ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʣʽʥʽʾ ʧʨʦʬʽʣʶ, ʽ ʷʢʠʡ ʧʦʟʥʘʯʘʻʪʴʩʷ s: 

 

s=
+ + + +h h h h

n

n1

2

2

2

3

2 2...
. 
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ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1.  ʊʠʧʠ ʽʥʪʝʨʬʝʨʦʤʝʪʨʽʚ: ʽʥʪʝʨʬʝʨʦʤʝʪʨ ɾʘʤʝʥʘ, ʈʝʣʝʷ, ʌʘʙʨʽ-

ʇʝʨʦ, ʄʘʭʘ-ʎʘʥʜʝʨʘ ʪʘ ʽʥ. 

2.  ɯʥʪʝʨʬʝʨʦʤʝʪʨ ʄʘʡʢʝʣʴʩʦʥʘ, ʙʫʜʦʚʘ, ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ, 

ʦʩʥʦʚʥʽ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

3.  ʂʦʣʠ ʫʪʚʦʨʶʶʪʴʩʷ ʩʤʫʛʠ ʨʽʚʥʦʾ ʪʦʚʱʠʥʠ ʪʘ ʨʽʚʥʦʛʦ ʥʘʭʠʣʫ? 

4.  ʑʦ ʪʘʢʝ ʢʦʛʝʨʝʥʪʥʽʩʪʴ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ? ɼʦʚʞʠʥʘ 

ʢʦʛʝʨʝʥʪʥʦʩʪʽ? 

5.  ʗʢʽ ʧʘʨʘʤʝʪʨʠ ʰʦʨʩʪʢʦʩʪʽ ʧʦʚʝʨʭʥʽ ʟʘ ɼʝʨʞʩʪʘʥʜʘʨʪʦʤ? 
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ʃʘʙʦʨʘʪʦʨʥʘ  ʨʦʙʦʪʘ ˉ 13 

ɺʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʘ ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʚʽʪʣʦʬʽʣʴʪʨʽʚ ʤʝʪʦʜʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʝʮʴ ʥʴʶʪʦʥʘ 

ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʝʥʥʷ ʷʚʠʱʘ ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ 

ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ ʪʘ ʦʩʚʦʻʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʘ 

ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ. 

ɿʘʚʜʘʥʥʷ: 

1.  ɺʠʚʯʠʪʠ ʷʚʠʱʝ ʚʠʥʠʢʥʝʥʥʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʭ ʢʽʣʝʮʴ 

ʅʴʶʪʦʥʘ. 

2.  ʆʩʚʦʾʪʠ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʘ ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ, 

ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʩʚʽʪʣʘ ʪʘ ʰʠʨʠʥʠ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʽ 

ʚʠʟʥʘʯʠʪʠ ʧʦʭʠʙʢʠ ʤʝʪʦʜʫ ʪʘ ʚʠʤʽʨʶʚʘʥʴ 

3.  ʆʪʨʠʤʘʪʠ ʢʘʨʪʠʥʫ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ. ɺʠʟʥʘʯʠʪʠ ʨʘʜʽʫʩ 

ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ ʧʦ ʨʦʟʤʽʨʘʭ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ ʧʨʠ ʦʩʚʽʪʣʝʥʽ 

ʩʚʽʪʣʦʤ ʟ ʚʽʜʦʤʦʶ ʜʦʚʞʠʥʦʶ ʭʚʠʣʽ l. ʆʮʽʥʠʪʠ ʧʦʭʠʙʢʫ. 

4.  ɺʠʟʥʘʯʠʪʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ ʩʚʽʪʣʘ, ʱʦ 

ʧʨʦʧʫʱʝʥʝ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʩʚʽʪʣʦʬʽʣʴʪʨʦʤ. ʆʮʽʥʠʪʠ ʧʦʭʠʙʢʫ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʦʭʠʙʢʫ ʫ ʚʠʟʥʘʯʝʥʥʽ ʨʘʜʽʫʩʘ ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ. 

5.  ɺʠʟʥʘʯʠʪʠ ʰʠʨʠʥʫ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʩʚʽʪʣʦʬʽʣʴʪʨʘ. 

ʆʙʣʘʜʥʘʥʥʷ ʡ ʤʘʪʝʨʽʘʣʠ: ʤʽʢʨʦʩʢʦʧ, ʣʽʥʟʘ, ʯʦʨʥʝ ʩʢʣʦ, ʜʚʘ 

ʩʚʽʪʣʦʬʽʣʴʪʨʠ. 

 

ʊʝʦʨʝʪʠʯʥʠʡ ʚʩʪʫʧ 

ʋ ʜʘʥʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʨʦʙʦʪʽ ʚʠʚʯʘʶʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʫ 

ʢʘʨʪʠʥʫ, ʱʦ ʥʦʩʠʪʴ ʥʘʟʚʫ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ. ʊʘʢ ʷʢ 

ʢʦʥʪʨʘʩʪʥʘ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ ʚʠʥʠʢʘʻ ʚ ʦʩʥʦʚʥʦʤʫ ʫ 

ʚʽʜʙʠʪʦʤʫ ʩʚʽʪʣʽ, ʪʦ ʧʨʠʩʪʨʽʡ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʝʮʴ 

ʅʴʶʪʦʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʽʻʾ ʦʙʩʪʘʚʠʥʠ. ʅʝʭʘʡ 

ʧʣʦʩʢʘ ʩʚʽʪʣʦʚʘ ʭʚʠʣʷ ʧʘʜʘʻ ʥʘ ʩʠʩʪʝʤʫ ʟʽ ʩʢʣʷʥʦʾ ʣʽʥʟʠ ʽ 

ʩʢʣʷʥʦʾ ʯʦʨʥʦʾ ʧʣʘʪʽʚʢʠ, ʷʢ ʮʝ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. ʇʣʦʩʢʦ-

ʦʧʫʢʣʘ ʣʽʥʟʘ L ʚʝʣʠʢʦʛʦ ʨʘʜʽʫʩʫ ʢʨʠʚʠʟʥʠ ʥʘʢʣʘʜʘʻʩʷ 

ʦʧʫʢʣʦʶ ʩʪʦʨʦʥʦʶ ʥʘ ʧʣʦʩʢʫ ʩʢʣʷʥʫ ʧʣʘʩʪʠʥʫ ʈ. ʄʽʞ 

ʜʦʪʠʯʥʠʤʠ ʚ ʪʦʯʮʽ ʄ ʧʦʚʝʨʭʥʷʤʠ ʣʽʥʟʠ L ʽ ʧʣʘʩʪʠʥʠ ʈ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʚʽʪʨʷʥʠʡ ʢʣʠʥʦʧʦʜʽʙʥʠʡ ʰʘʨ.  
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ʈʠʩ.1. ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ 

 

ɺʽʜʦʙʨʘʞʝʥʥʷ ʩʚʽʪʣʦʚʠʭ ʭʚʠʣʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʪʦʯʢʘʭ ɸ, 

ɺ, ʉ ʽ D. ʇʨʦʪʝ, ʜʦʩʠʪʴ ʤʘʣʫ ʧʨʦʪʷʞʥʽʩʪʴ ʤʘʻ ʣʠʰʝ ʚʽʜʨʽʟʦʢ 

ɺʉ (ʜʦʚʞʠʥʘ ʚʽʜʨʽʟʢʘ l ʤʝʥʰʝ l ʢʦʛ.), ʊʦʤʫ ʢʦʛʝʨʝʥʪʥʠʤʠ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʣʠʰʝ ʭʚʠʣʽ, ʚʽʜʙʠʪʽ ʚʽʜ ʥʠʞʥʴʦʾ ʧʦʚʝʨʭʥʽ 

ʣʽʥʟʠ (ʪʦʯʢʘ ɺ) ʽ ʚʝʨʭʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʥʠ (ʪʦʯʢʘ ʉ). ʋ 

ʪʦʯʮʽ ɺ ʩʚʽʪʣʦʚʠʡ ʧʨʦʤʽʥʴ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ (ʨʠʩ. 2). ʆʜʠʥ 

- ʧʨʦʤʽʥʴ ʚʽʜʙʠʚʘʻʪʴʩʷ ʚʽʜ ʦʧʫʢʣʦʾ ʧʦʚʝʨʭʥʽ ʣʽʥʟʠ (ʧʨʦʤʽʥʴ 

1), ʜʨʫʛʠʡ  (ʧʨʦʤʽʥʴ 2) ʟʘʣʦʤʣʝʥʠʡ, ʧʨʦʭʦʜʠʪʴ ʧʦʚʽʪʨʷʥʠʡ 

ʧʨʦʰʘʨʦʢ ʤʽʞ ʣʽʥʟʦʶ ʪʘ ʧʣʘʩʪʠʥʦʶ ʽ ʚʽʜʙʠʚʰʠʩʴ ʚʽʜ 

ʚʝʨʭʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʣʘʩʪʠʥʠ ʚ ʪʦʯʮʽ ʉ ʧʦʚʝʨʪʘʻʪʴʩʷ ʥʘʟʘʜ.    
 

1.  ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʘ ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ. 

ʄʽʢʨʦʩʢʦʧ ʬʦʢʫʩʫʶʪʴ ʥʘ ʚʝʨʭʥʶ ʧʦʚʝʨʭʥʶ ʯʦʨʥʦʛʦ 

ʩʢʣʘ, ʧʦʢʣʘʚʰʠ ʥʘ ʥʴʦʛʦ ʢʫʩʦʢ ʤʽʣʽʤʝʪʨʦʚʦʛʦ ʧʘʧʝʨʫ. ʇʦʪʽʤ 

ʟʘʤʽʩʪʴ ʧʘʧʝʨʫ ʢʣʘʜʫʪʴ ʣʽʥʟʫ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʽʚ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʩʪʦʣʠʢʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʣʽʥʟʫ ʪʘʢ, ʱʦʙ ʪʦʯʢʘ 

ʜʦʪʠʢʫ ʣʽʥʟʠ ʪʘ ʧʣʘʩʪʠʥʢʠ ʧʦʧʘʣʘ ʚ ʮʝʥʪʨ ʧʦʣʷ ʟʦʨʫ 
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ʤʽʢʨʦʩʢʦʧʘ. ʇʨʠ ʮʴʦʤʫ ʥʴʶʪʦʥʦʚʽ ʢʽʣʴʮʷ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ 

ʥʘ ʤʝʞʽ ʧʦʚʽʪʨʷʥʦʛʦ ʰʘʨʫ ʪʘ ʣʽʥʟʠ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʽʪʢʠʤʠ. 

ʗʢʱʦ ʮʴʦʛʦ  ʥʝ  ʙʫʜʝ,  ʪʦ, ʥʝ  ʟʥʽʤʘʶʯʠ  ʣʽʥʟʠ,  ʟʤʽʥʶʶʪʴ  

ʬʦʢʫʩʦʚʢʫ  ʤʽʢʨʦʩʢʦʧʘ. ʗʢʱʦ ʫ ʪʦʯʮʽ ʜʦʪʠʢʫ ʟʘʤʽʩʪʴ ʪʝʤʥʦʾ 

ʧʣʷʤʠ ʦʪʨʠʤʘʻʪʴʩʷ ʩʚʽʪʣʘ, ʪʦ  ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʤʽʞ 

ʧʦʚʝʨʭʥʷʤʠ ʣʽʥʟʠ ʪʘ ʩʢʣʘ ʻ ʧʦʨʦʰʠʥʢʠ, ʷʢʽ ʩʣʽʜ ʟʘʙʨʘʪʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʛʚʠʥʪʽʚ ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʩʪʦʣʠʢʘ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʣʽʥʟʫ ʪʘ ʧʣʘʩʪʠʥʢʫ  ʪʘʢʠʤ  ʯʠʥʦʤ, ʱʦʙ  

ʮʝʥʪʨʘʣʴʥʘ ʧʣʷʤʘ ʢʽʣʝʮʴ  ʅʴʶʪʦʥʘ  ʟʥʘʭʦʜʠʣʘʩʴ ʚ ʮʝʥʪʨʽ 

ʧʦʣʷ ʟʦʨʫ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʚʝʜʫʪʴ ʯʝʨʝʟ ʛʚʠʥʪʦʚʠʡ 

ʦʢʫʣʷʨʥʠʡ ʤʽʢʨʦʤʝʪʨ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘʤʽʩʪʴ ʦʢʫʣʷʨʘ 

ʤʽʢʨʦʩʢʦʧʘ. ʅʘ ʥʴʦʛʦ ʢʣʘʜʫʪʴ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʠʡ 

ʩʚʽʪʣʦʬʽʣʴʪʨ ʽ ʧʦʯʠʥʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʫʩʽʚ ʢʽʣʝʮʴ. 

ʇʨʘʮʶʶʪʴ ʟʽ ʩʚʽʪʣʠʤʠ ʢʽʣʴʮʷʤʠ, ʪʘʢ ʷʢ ʥʘ ʩʚʽʪʣʠʭ ʢʽʣʴʮʷʭ 

ʢʨʘʱʝ ʚʠʜʥʦ ʪʝʤʥʝ ʧʝʨʝʭʨʝʩʪʷ ʦʢʫʣʷʨʥʦʛʦ ʤʽʢʨʦʩʢʦʧʘ. 

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʨʘʜʽʫʩʠ ʢʽʣʝʮʴ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ, ʪʘʢ ʷʢ ʥʘʡʙʣʠʞʯʽ ʜʦ 

ʮʝʥʪʨʘʣʴʥʦʾ ʧʣʷʤʠ  ʜʝʢʽʣʴʢʘ ʢʽʣʝʮʴ, ʷʢ ʧʨʘʚʠʣʦ, ʙʫʚʘʶʪʴ 

ʩʠʣʴʥʦ ʨʦʟʤʠʪʠʤʠ ʽ ʮʝ  ʫʩʢʣʘʜʥʶʻ ʚʠʤʽʨʶʚʘʥʥʷ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʨʘʜʽʫʩʽʚ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ ʧʨʦʚʦʜʷʪʴ ʚ 

ʪʘʢʦʤʫ ʧʦʨʷʜʢʫ:  ʧʦʚʝʨʪʘʶʯʠ ʙʘʨʘʙʘʥʯʠʢ ʦʢʫʣʷʨʥʦʛʦ 

ʤʽʢʨʦʤʝʪʨʘ ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʝʭʨʝʩʪʷ ʥʘ ʩʝʨʝʜʠʥʫ 

ʚʠʙʨʘʥʦʛʦ ʩʚʽʪʣʦʛʦ ʢʽʣʴʮʷ (ʨʠʩ. 2.) ʽ ʟʘʧʠʩʫʶʪʴ ʚʽʜʣʽʢ. 

ʇʦʪʽʤ, ʪʨʦʭʠ ʟʤʽʩʪʠʚʰʠ ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʭʨʝʩʪʷ ʚʣʽʚʦ ʘʙʦ 

ʚʧʨʘʚʦ, ʧʦʚʦʨʦʪʦʤ ʙʘʨʘʙʘʥʯʠʢʘ ʤʽʢʨʦʤʝʪʨʘ ʟʥʦʚʫ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʝʭʨʝʩʪʷ ʥʘ ʩʝʨʝʜʠʥʫ ʪʦʛʦ ʞ ʩʚʽʪʣʦʛʦ 

ʢʽʣʴʮʷ ʽ ʟʘʧʠʩʫʶʪʴ ʚʽʜʣʽʢ. ʊʘʢʽ ʚʠʤʽʨʠ ʧʨʦʚʦʜʷʪʴ ʥʝ ʤʝʥʰʝ 

ʪʨʴʦʭ ʨʘʟʽʚ. 

ʆʙʝʨʪʘʶʯʠ ʙʘʨʘʙʘʥʯʠʢ ʤʽʢʨʦʤʝʪʨʘ, ʟʤʽʱʫʶʪʴ 

ʧʝʨʝʭʨʝʩʪʷ ʜʦ ʪʠʭ ʧʽʨ, ʧʦʢʠ ʚʦʥʦ ʥʝ ʩʧʽʚʧʘʜʝ ʟ ʩʝʨʝʜʠʥʦʶ 

ʪʦʛʦ ʞ ʩʚʽʪʣʦʛʦ ʢʽʣʴʮʷ ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʚʽʜ ʮʝʥʪʨʫ ʢʽʣʝʮʴ 

(ʈʠʩ.1). ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʫʶʪʴ ʨʷʜ ʚʽʜʣʽʢʽʚ: 

Nʢʧ1,  Nʢʧ2,  Nʢʧ3   -   ʚʽʜʣʽʢʠ ʩʧʨʘʚʘ ʜʣʷ ʢ-ʛʦ ʢʽʣʴʮʷ, 

Nʢʧ1,  Nʢʣ2,  Nʢʣ3   -   ʚʽʜʣʽʢʠ ʟʣʽʚʘ ʜʣʷ ʢ-ʛʦ ʢʽʣʴʮʷ. 
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ɺʠʟʥʘʯʠʚʰʠ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʽʜʣʽʢʽʚ Nʢʧ  ʽ  Nʢʣ , 

ʟʥʘʭʦʜʷʪʴ ʜʽʘʤʝʪʨ ʧʦʪʨʽʙʥʦʛʦ ʢʽʣʴʮʷ: 

 

D = Nʢʧ  -  Nʢʣ . 

 

 
 

ʈʠʩ. 2. ɿʥʷʪʪʷ ʚʽʜʣʽʢʫ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ 

 

ʊʘʢʠʤ ʞʝ ʯʠʥʦʤ ʟʥʘʭʦʜʷʪʴ ʜʽʘʤʝʪʨʠ ʽʥʰʠʭ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ. 

ʇʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴ ʨʘʜʽʫʩʠ  ʢʽʣʝʮʴ ʽ, ʧʽʜʩʪʘʚʣʷʶʯʠ 

ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʽʚ  r  ʫ ʬʦʨʤʫʣʫ 
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ʟʥʘʭʦʜʷʪʴ ʨʘʜʽʫʩ ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ  R. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʙʠʨʘʪʠ ʪʨʠ ʧʘʨʠ ʢʽʣʝʮʴ ʚ ʤʝʞʘʭ 

ʚʽʜ 5 ʜʦ 30. ʇʘʨʠ ʚʠʙʠʨʘʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʫ ʥʠʭ 

ʚʭʦʜʠʣʠ ʢʽʣʴʮʷ ʟ ʥʦʤʝʨʦʤ   k  ʪʘ   k/2 (ʥʘʧʨʠʢʣʘʜ,   5 ʽ 10, 6 ʽ 

12, 7 ʽ 14,10 ʽ 20 ʽ ʪ.ʜ.). ɯʟ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ  R1 , R2 , R3  

ʟʥʘʭʦʜʷʪʴ  R ʩʝʨʝʜʥʻ, ʚʠʟʥʘʯʘʶʪʴ ʘʙʩʦʣʶʪʥʫ ʪʘ ʚʽʜʥʦʩʥʫ 

ʧʦʭʠʙʢʠ ʽ ʜʘʥʽ ʟʘʥʦʩʷʪʴ ʫ ʪʘʙʣʠʮʶ (ʜʠʚ. ʜʦʜʘʪʦʢ). 

 

2.  ɺʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦʚʞʠʥʠ ʭʚʠʣʽ 

ʩʚʽʪʣʘ, ʷʢʝ ʧʨʦʧʫʱʝʥʝ ʜʦʩʣʽʜʞʫʚʘʥʠʤ ʩʚʽʪʣʦʬʽʣʴʪʨʦʤ. 
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ɿʘʤʽʩʪʴ ʚʽʜʦʤʦʛʦ ʩʚʽʪʣʦʬʽʣʴʪʨʘ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʽ ʧʦʚʪʦʨʶʶʪʴ ʚʩʽ ʚʠʤʽʨʠ, ʱʦ ʚʢʘʟʘʥʽ ʫ 

ʧʦʧʝʨʝʜʥʴʦʤʫ  ʧʫʥʢʪʽ. ʇʽʜʩʪʘʚʣʷʶʯʠ ʚ ʬʦʨʤʫʣʫ ʟʥʘʯʝʥʥʷ 

ʨʘʜʽʫʩʘ ʢʨʠʚʠʟʥʠ ʣʽʥʟʠ, ʷʢʝ ʟʥʘʡʜʝʥʝ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʥʘʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʘʚʜʘʥʥʷ, ʚʠʟʥʘʯʘʶʪʴ ʜʦʚʞʠʥʫ ʭʚʠʣʽ 

ʧʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʦʬʽʣʴʪʨʘ. 

 

3.  ʆʮʽʥʢʘ ʰʠʨʠʥʠ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ ʩʚʽʪʣʦʬʽʣʴʪʨʘ. 

ɺʠʟʥʘʯʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʨʷʜʦʢ ʽʥʪʝʨʬʝʨʝʥʮʽʾ 

(ʤʘʢʩʠʤʘʣʴʥʝ ʯʠʩʣʦ ʢʽʣʝʮʴ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʢʫʣʷʨ 

ʤʽʢʨʦʩʢʦʧʘ ʜʣʷ ʜʘʥʦʛʦ ʩʚʽʪʣʦʬʽʣʴʪʨʘ)  m ʪʘ ʧʽʜʩʪʘʚʣʷʶʪʴ ʫ 

ʬʦʨʤʫʣʫ 

Dl
l
=

m
 , 

ʜʝ  l  -  ʜʦʚʞʠʥʘ ʭʚʠʣʽ,  Dl  -  h ʠʨʠʥʘ ʩʤʫʛʠ ʧʨʦʧʫʩʢʘʥʥʷ. 
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ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

1. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʷʚʠʱʘ ʽʥʪʝʨʬʝʨʝʥʮʽʾ ʩʚʽʪʣʘ. ʇʦʷʩʥʠʪʠ ʷʢ 
ʫʪʚʦʨʶʻʪʴʩʷ ʽʥʪʝʨʬʝʨʝʥʮʽʡʥʘ ʢʘʨʪʠʥʘ ʪʠʧʫ ʩʤʫʛ ʨʽʚʥʦʾ 

ʪʦʚʱʠʥʠ. 

2. ʇʦʷʩʥʠʪʠ ʧʨʠʥʮʠʧ ʫʪʚʦʨʝʥʥʷ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ, ʚʠʚʝʩʪʠ 
ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʽʚ ʩʚʽʪʣʠʭ ʽ 

ʪʝʤʥʠʭ ʢʽʣʝʮʴ ʅʴʶʪʦʥʘ. 

3. ʏʠ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʢʽʣʴʮʷ ʫ ʩʚʽʪʣʽ, ʱʦ ʧʨʦʭʦʜʠʪʴ ? 

4. ʏʦʤʫ ʚ ʙʽʣʦʤʫ ʩʚʽʪʣʽ ʚʠʜʥʦ ʤʘʣʦ ʢʽʣʝʮʴ ? 
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ʃʘʙʦʨʘʪʦʨʥʘ  ʨʦʙʦʪʘ ˉ 17  

ɼʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʠʬʨʘʢʮʽʡʥʦʾ ʛʨʘʪʢʠ  

ʥʘ ʛʦʥʽʦʤʝʪʨʽ 

 
ʄʝʪʘ ʨʦʙʦʪʠ: ʦʩʚʦʾʪʠ ʪʝʦʨʽʶ ʜʠʬʨʘʢʮʽʡʥʠʭ ʛʨʘʪʦʢ; ʜʦʩʣʽʜʠʪʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʠʬʨʘʢʮʽʡʥʦʾ ʛʨʘʪʢʠ ʥʘ ʛʦʥʽʦʤʝʪʨʽ ɻ5ʄ. 

ɿʘʚʜʘʥʥʷ: 

1. ɺʠʚʯʠʪʠ ʪʝʦʨʽʶ ʜʠʬʨʘʢʮʽʡʥʠʭ ˇʨʘʪʦʢ (ʜʠʬʨʘʢʮʽʷ ʥʘ 

ʱʽʣʠʥʽ, ʥʘ ʜʚʦʭ ʱʽʣʠʥʘʭ, ʥʘ ʙʘʛʘʪʴʦʭ ʱʽʣʠʥʘʭ; ʟʘʣʝʞʥʽʩʪʴ 

ʜʠʬʨʘʢʮʽʡʥʦʾ ʢʘʨʪʠʥʠ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʰʠʨʠʥʠ 

ʱʽʣʠʥʠ ʽ ʥʝʧʨʦʟʦʨʦʾ ʯʘʩʪʠʥʠ ʤʽʞ ʱʽʣʠʥʘʤʠ; ʜʠʩʧʝʨʩʽʷ ʽ 

ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ, ʷʢ ʬʫʥʢʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʛʨʘʪʢʠ). 

2. ʆʩʚʦʾʪʠ ʛʦʥʽʦʤʝʪʨ ɻʄ5.  

3. ɺʠʟʥʘʯʠʪʠ ʧʝʨʽʦʜ ʜʠʬʨʘʢʮʽʡʥʦʾ ˇʨʘʪʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 
ʟʝʣʝʥʽ ʣʽʥʽʾ ʩʧʝʢʪʨʘ ʨʪʫʪʽ (ɚ= 0,546 ʤʢʤ). 

4. ʆʙʯʠʩʣʠʪʠ ʢʫʪʦʚʫ ʜʠʩʧʝʨʩʽʶ ʜʣʷ ʩʧʝʢʪʨʽʚ ʨʽʟʥʠʭ 

ʧʦʨʷʜʢʽʚ ʧʦ ʜʚʦʭ ʞʦʚʪʠʭ ʣʽʥʽʷʭ ʨʪʫʪʽ. 

1. ɺʠʟʥʘʯʠʪʠ ʥʝʚʽʜʦʤʽ ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ ʨʪʫʪʽ ʽ 
ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʛʨʘʪʢʠ ʜʣʷ ʩʧʝʢʪʨʽʚ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ. 

ʆʙʣʘʜʥʘʥʥʷ ʪʘ ʤʘʪʝʨʽʘʣʠ: ʛʦʥʽʦʤʝʪʨ ɻ5ʄ, ʨʪʫʪʥʘ ʣʘʤʧʘ, 

ʜʠʬʨʘʢʮʽʡʥʘ ʛʨʘʪʢʘ. 

 

ɹʫʜʦʚʘ ʛʦʥʽʦʤʝʪʨʘ ɻ5ʄ 

ɻʦʥʽʦʤʝʪʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʚʪʦʢʦʣʽʤʘʪʦʨʘ 1 (ʨʠʩ. 1), ʤʽʢʨʦʩʢʦʧʘ 

2, ʢʦʨʧʫʩʫ 3, ʩʪʦʣʠʢʘ 4 ʽʟ ʥʽʤʙʦʤ ʽ ʦʩʴʦʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʌʦʢʫʩʫʚʘʥʥʷ ʘʚʪʦʢʦʣʽʤʘʪʦʨʘ ʧʨʦʚʦʜʠʪʴʩʷ ʤʘʭʦʚʠʯʢʦʚ 5 ʟʘ 

ʰʢʘʣʦʶ 6, ʥʘ ʷʢʽʡ ʻ ʽʥʜʝʢʩ ç¤è ʪʘ ʧʦʜʽʣʢʠ. ɻʚʠʥʪ 7 ʩʣʫʞʠʪʴ ʜʣʷ 

ʶʩʪʫʚʘʥʥʷ ʚʽʟʠʨʥʦʾ ʦʩʽ ʧʦ ʚʝʨʪʠʢʘʣʽ. ʆʢʫʣʷʨʠ ʢʨʽʧʣʷʪʴʩʷ ʜʦ 

ʘʚʪʦʢʦʣʽʤʘʪʦʨʘ ʚʣʘʩʥʠʤʠ ʢʽʣʴʮʷʤʠ 8. ʃʽʤʙ ʛʦʥʽʦʤʝʪʨʘ 

ʦʩʚʽʪʣʶʻʪʴʩʷ ʣʘʤʧʦʶ, ʟʘʢʨʠʪʦʶ ʢʦʚʧʘʯʢʦʤ 9. ʋʩʪʘʥʦʚʢʘ ʦʩʽ 

ʣʽʤʙʘ ʫ ʚʝʨʪʠʢʘʣʴʥʝ ʧʦʣʦʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʛʚʠʥʪʘʤʠ 10 ʧʦ 

ʨʽʚʥʶ 11. ʇʦʚʦʨʦʪ ʣʽʤʙʘ ʱʦʜʦ ʩʪʦʣʠʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʘʭʦʚʠʯʢʦʚ 

12 ʧʨʠ ʟʘʢʨʫʯʝʥʦʤʫ ʛʚʠʥʪʽ 13. 

ʆʙʝʨʪʘʥʥʷ ʣʽʤʙʘ ʟʽ ʩʪʦʣʠʢʦʤ ʧʨʦʚʦʜʠʪʴʩʷ ʛʨʫʙʦ ʚʽʜ ʨʫʢʠ ʽ 

ʪʦʯʥʦ ʤʽʢʨʦʤʝʪʨʝʥʥʠʤ ʛʚʠʥʪʦʤ 14 ʧʨʠ ʟʘʢʨʫʯʝʥʦʤʫ ʛʚʠʥʪʽ 13. 

ʆʙʝʨʪʘʥʥʷ ʩʪʦʣʠʢʘ ʧʨʠ ʥʝʨʫʭʦʤʦʤʫ ʣʽʤʙʽ ʧʨʦʚʦʜʠʪʴʩʷ ʛʨʫʙʦ ʚʽʜ 
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ʨʫʢʠ ʧʨʠ ʟʘʢʨʫʯʝʥʦʤʫ ʛʚʠʥʪʽ 13 ʽ ʚʽʜʧʫʱʝʥʦʤʫ ʛʚʠʥʪʽ 15. ʊʦʯʥʝ 

ʦʙʝʨʪʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʢʨʦʤʝʪʨʠʯʥʠʤ ʛʚʠʥʪʦʤ 16 ʧʨʠ ʧʨʠ 

ʟʘʢʨʫʯʝʥʠʭ ʛʚʠʥʪʘʭ 15 ʽ 13.  

ɼʣʷ ʧʨʘʚʠʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʠʬʨʘʢʮʽʡʥʦʾ ʛʨʘʪʢʠ 

ʧʝʨʝʜʙʘʯʝʥʠʡ ʥʘʭʠʣ ʩʪʦʣʠʢʘ ʚ ʜʚʦʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ 

ʧʣʦʱʠʥʘʭ, ʟʜʽʡʩʥʶʚʘʥʠʡ ʛʚʠʥʪʘʤʠ 17 ʽ 18. ɼʣʷ ʟʤʽʥʠ ʚʠʩʦʪʠ 

ʩʪʦʣʠʢʘ ʻ ʥʘʙʽʨ ʢʽʣʝʮʴ 19. 

ʇʨʠʣʘʜ ʚʢʣʶʯʘʻʪʴʩʷ ʚ ʤʝʨʝʞʫ ʟʤʽʥʥʦʛʦ ʩʪʨʫʤʫ ʚʠʤʠʢʘʯʝʤ 20 

ʥʘ ʧʝʨʝʜʥʽʡ ʧʘʥʝʣʽ ʧʨʠʣʘʜʫ. 

 
 

ʈʠʩ. 1. ɹʫʜʦʚʘ ʛʦʥʽʦʤʝʪʨʘ ɻ5ʄ. 
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ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʛʦʥʽʦʤʝʪʨʘ ɻ5ʄ 

ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʛʦʥʽʦʤʝʪʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʚʪʦʢʦʣʽʤʘʪʦʨʘ 

ʽ ʚʽʜʣʽʢʦʚʠʡ ʩʠʩʪʝʤʠ (ʨʠʩ. 2). 

 
 

ʈʠʩ. 2. ʆʧʪʠʯʥʘ ʩʭʝʤʘ ʛʦʥʽʦʤʝʪʨʘ ɻ5ʄ. 

 
ɸʚʪʦʢʦʣʽʤʘʪʦʨʘ 2, 3, 4, 5 ʷʚʣʷʻ ʩʦʙʦʶ ʪʝʣʝʩʢʦʧʽʯʥʫ ʩʠʩʪʝʤʫ ʟ 

ʚʥʫʪʨʽʰʥʴʦʶ ʬʦʢʫʩʫʚʘʥʥʷʤ. 
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ɺʽʜʣʽʢʦʚʠʡ ʧʨʠʩʪʨʽʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʽʜʩʚʽʯʫʚʘʥʥʷ 6, 7, 8, 9, 10, 

ʩʢʣʷʥʦʛʦ ʣʽʤʙʘ 11, ʤʽʩʪʢʘ 12, 13, 14, 15, ʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ 16, 

17, 18, 19, 20, 21, 22, 23 ʽ ʚʽʜʣʽʢʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ 24, 25, 26, 27. 

ʃʘʤʧʘ 6 ʯʝʨʝʟ ʤʘʪʦʚʝ ʩʢʣʦ 7, ʢʦʥʜʝʥʩʦʨ 8, 9 ʽ ʩʚʽʪʣʦʬʽʣʴʪʨ 

ʧʨʠʟʤʫ 10 ʚʠʩʚʽʪʣʶʻ ʣʽʤʙ 11. ʐʢʘʣʘ ʣʽʤʙʘ ʤʘʻ 1080 ʧʦʜʽʣʽʚ, ʮʽʥʘ 

ʧʦʜʽʣʢʠ 20'.  ʆʮʠʬʨʦʚʢʘ ʧʦʜʽʣʽʚ ʧʨʦʚʝʜʝʥʘ ʯʝʨʝʟ 1.̄  ɿʦʙʨʘʞʝʥʥʷ 

ʰʪʨʠʭʽʚ ʣʽʤʙʘ ʯʝʨʝʟ ʤʽʩʪʦʢ 12, 13, 14, 15 ʧʝʨʝʜʘʻʪʴʩʷ ʥʘ 

ʜʽʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʣʝʞʥʠʡ ʜʽʣʷʥʢʫ ʣʽʤʙʘ. ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ 

ʟʥʠʞʫʻʪʴʩʷ ʚʧʣʠʚ ʝʢʩʮʝʥʪʨʠʩʠʪʝʪʫ ʣʽʤʙʘ ʥʘ ʟʥʘʯʝʥʥʷ ʚʽʜʣʽʢʫ.  

 

ɿʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʽʚ ʜʚʦʭ ʜʽʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʣʝʞʥʠʭ ʜʽʣʷʥʦʢ 

ʣʽʤʙʘ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʦʧʪʠʯʥʠʡ ʤʽʢʨʦʤʝʪʨ. 

 

 
ʈʠʩ. 3. ʉʭʝʤʘ ʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ 

 
ʇʨʠʥʮʠʧ ʜʽʾ ʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ. ʅʘ 

ʰʣʷʭʫ ʧʨʦʤʝʥʽʚ ʚʽʜ ʣʽʤʙʘ 11 ʜʦ ʨʦʟʧʦʜʽʣʶʚʘʣʴʥʦʤʫ ʙʣʦʢʫ 22 

ʚʤʽʱʝʥʦ ʜʚʽ ʧʘʨʠ ʦʧʪʠʯʥʠʭ ʢʣʠʥʽʚ 20 ʽ 21 (ʨʠʩ. 2). ʋ ʚʝʨʭʥʽʡ ʽ 

ʥʠʞʥʽʡ ʧʘʨʘʭ ʢʣʠʥʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʽ, ʘʣʝ ʩʧʨʷʤʦʚʘʥʽ ʚ 

ʧʨʦʪʠʣʝʞʥʽ ʩʪʦʨʦʥʠ ʢʫʪʠ ʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚ ʩʫʤʽ ʧʣʦʩʢʦʧʘ 

ʧʣʘʩʪʠʥʠ (ʨʠʩ. 3). 
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ɺʝʨʭʥʽ ʢʣʠʥʠ ʟ ʧʘʨ ʢʣʠʥʽʚ 2 ʽ 3 ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʰʣʷʭʫ 

ʧʨʦʤʝʥʽʚ, ʱʦ ʜʘʶʪʴ ʧʨʷʤʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʽʚ ʣʽʤʙʘ, ʥʠʞʥʽ - ʥʘ 

ʰʣʷʭʫ ʧʨʦʤʝʥʽʚ ʜʘʶʪʴ ʟʚʦʨʦʪʥʝ ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʽʚ 

ʜʽʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʣʝʞʥʦʾ ʜʽʣʷʥʢʠ ʣʽʤʙʘ. ʇʨʠ ʨʫʩʽ ʨʫʭʦʤʠʭ 

ʢʣʠʥʽʚ 3 ʫʟʜʦʚʞ ʦʧʪʠʯʥʦʾ ʦʩʽ ʧʨʦʤʝʥʽ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʚ 

ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʤʽʱʝʥʥʷʤ ʢʣʠʥʽʚ ʫ 

ʧʨʷʤʦʤʫ ʽ ʟʚʦʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʧʦʻʜʥʫʶʪʴʩʷ ʘʙʦ ʨʦʟʣʫʯʘʶʪʴʩʷ 

ʟʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʽʚ 4 ʜʽʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʣʝʞʥʠʭ ʟʦʙʨʘʞʝʥʴ 

ʜʽʣʷʥʦʢ ʣʽʤʙʘ 5. 

ɿʦʙʨʘʞʝʥʥʷ ʰʪʨʠʭʽʚ ʣʽʤʙʘ ʽ ʰʢʘʣʠ 23 ʤʽʢʨʦʤʝʪʨʘ, ʞʦʨʩʪʢʦ 

ʟ'ʻʜʥʘʥʦʾ ʟ ʨʫʭʦʤʠʤʠ ʢʣʠʥʘʤʠ, ʨʦʟʛʣʷʜʘʶʪʴ ʚ ʦʢʫʣʷʨ 27.  

ʇʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʰʢʘʣʠ ʥʘ 600 ʧʦʜʽʣʦʢ ʚʝʨʭʥʻ ʟʦʙʨʘʞʝʥʥʷ 

ʰʪʨʠʭʽʚ ʣʽʤʙʘ ʟʤʽʱʘʻʪʴʩʷ ʱʦʜʦ ʥʠʞʥʴʦʛʦ ʥʘ 10 '. ʂʦʞʥʝ ʧʦʜʽʣ 

ʰʢʘʣʠ ʤʽʢʨʦʤʝʪʨʘ ʚʽʜʧʦʚʽʜʘʻ 1 / 600 ʢʫʪʘ 10 'ʪʦʙʪʦ ʢʫʪʽ, ʨʽʚʥʦʤʫ 

1''. 

ɿʥʷʪʪʷ ʚʽʜʣʽʢʫ 

ʇʦʣʝ ʟʦʨʫ ʚʽʜʣʽʢʦʚʦʛʦ ʤʽʢʨʦʩʢʦʧʘ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. 

 

 
ʈʠʩ. 4. ʐʢʘʣʘ ʟʥʷʪʪʷ ʚʽʜʣʽʢʫ 

 

ʑʦʙ ʟʥʷʪʠ ʚʽʜʣʽʢ ʟʘ ʣʽʤʙʫ, ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʥʫʪʠ ʤʘʭʦʚʠʯʦʢ 

ʦʧʪʠʯʥʦʛʦ ʤʽʢʨʦʤʝʪʨʘ ʜʦ ʩʫʤʽʱʝʥʥʷ ʚʝʨʭʥʽʭ ʽ ʥʠʞʥʽʭ ʟʦʙʨʘʞʝʥʴ 

ʰʪʨʠʭʽʚ ʣʽʤʙʘ ʚ ʣʽʚʦʤʫ ʚʽʢʥʽ. ʏʠʩʣʦ ʛʨʘʜʫʩʽʚ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʡʙʣʠʞʯʽʡ ʣʽʚ̔ʡ ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʽʥʜʝʢʩʫ ʮʠʬʨʽ. ʏʠʩʣʦ 

ʜʝʩʷʪʢʽʚ ʭʚʠʣʠʥ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ, ʱʦ ʚʤʽʱʫʶʪʴʩʷ 

ʤʽʞ ʚʝʨʭʥʽʤ ʰʪʨʠʭʦʤ, ʷʢʠʡ ʚʽʜʧʦʚʽʜʘʻ ʯʠʩʣʫ ʛʨʘʜʫʩʽʚ ʽ ʥʠʞʥʽʤ 

ʦʮʠʬʨʦʚʘʥʠʭ ʰʪʨʠʭʦʤ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʚʝʨʭʥʴʦʛʦ ʥʘ 180Á  

ʏʠʩʣʦ ʦʜʠʥʠʮʴ ʭʚʠʣʠʥ ʚʽʜʣʽʯʫʻʪʴʩʷ ʟʘ ʰʢʘʣʦʶ ʤʽʢʨʦʤʝʪʨʘ ʚ 
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ʧʨʘʚʦʤʫ ʚʽʢʥʽ ʧʦ ʣʽʚʦʤʫ ʨʷʜʫ ʯʠʩʝʣ. ʏʠʩʣʦ ʜʝʩʷʪʢʽʚ ʩʝʢʫʥʜ - ʫ 

ʪʦʤʫ ʞ ʚʽʢʥʽ ʧʦ ʧʨʘʚʦʤʫ ʨʷʜʫ ʯʠʩʝʣ. ʏʠʩʣʦ ʦʜʠʥʠʮʴ ʩʝʢʫʥʜ 

ʜʦʨʽʚʥʶʻ ʯʠʩʣʫ ʧʦʜʽʣʦʢ ʤʽʞ ʰʪʨʠʭʘʤʠ, ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʽʜʣʽʢʦʤ 

ʜʝʩʷʪʢʽʚ ʩʝʢʫʥʜ, ʽ ʥʝʨʫʭʦʤʠʤ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʰʪʨʠʭʦʤ.  . 

ʇʦʣʦʞʝʥʥʷ, ʧʦʢʘʟʘʥʝ ʥʘ ʨʠʩʫʥʢʫ 4, ʚʽʜʧʦʚʽʜʘʻ 0Á15'57''. 

 

ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ 

 

1. ʋʩʪʘʥʦʚʢʘ ʜʠʬʨʘʢʮʽʡʥʦʾ ʛʨʘʪʢʠ 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʜʠʬʨʘʢʮʽʡʥʫ ʛʨʘʪʢʫ, 

ʩʧʦʯʘʪʢʫ ʦʙʝʨʪʘʥʥʷʤ ʦʩʚʽʪʣʶʚʘʯʘ ʥʘʚʦʜʷʪʴ ʭʨʝʩʪ ʚ ʦʢʫʣʷʨʽ 

ʟʦʨʦʚʦʾ ʪʨʫʙʠ ʥʘ ʱʽʣʠʥʫ, ʱʦ ʦʩʚʽʪʣʝʥʘ ʨʪʫʪʥʦʶ ʣʘʤʧʦʶ, ʽ 

ʟʘʢʨʽʧʣʶʶʪʴ ʧʣʝʯʝ ʟ ʦʩʚʽʪʣʶʚʘʯʝʤ ʫ ʮʴʦʤʫ ʧʦʣʦʞʝʥʥʽ; ʧʦʪʽʤ 

ʩʪʘʚʣʷʪʴ ʥʘ ʩʪʦʣʠʢ ʛʨʘʪʢʫ ʪʘʢ, ʱʦʙ ʰʪʨʠʭʠ ʾʾ ʙʫʣʠ ʚʝʨʪʠʢʘʣʴʥʽ, 

ʪʦʙʪʦ ʧʘʨʘʣʝʣʴʥʽ ʜʦ ʦʩʽ ʦʙʝʨʪʘʥʥʷ ʧʨʠʣʘʜʫ, ʘ ʾʾ ʧʣʦʱʠʥʘ ï 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʦʩʽ ʟʦʨʦʚʦʾ ʪʨʫʙʠ. ʆʙʝʨʪʘʶʯʠ ʩʪʦʣʠʢ, 

ʫʩʪʘʥʦʚʣʶʶʪʴ ʛʨʘʪʢʫ ʩʪʨʦʛʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʜʦ ʧʫʯʢʘ, ʱʦ ʾʾ 

ʦʩʚʽʪʣʶʻ (ʚʽʜʙʠʪʠʡ ʚʽʜ ʛʨʘʪʢʠ ʧʫʯʦʢ ʧʦʚʠʥʝʥ ʧʦʧʘʜʘʪʠ ʚ ʟʦʨʦʚʫ 

ʪʨʫʙʫ). ʉʫʤʽʱʘʶʪʴ ʟʦʙʨʘʞʝʥʥʷ ʭʨʝʩʪʘ ʚ ʦʢʫʣʷʨʽ ʟ ʚʽʜʙʠʪʠʤ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʛʨʘʪʢʠ ʭʨʝʩʪʦʤ. 

ʇʦʚʝʨʪʘʶʯʠ ʩʪʦʣʠʢ ʽʟ ʛʨʘʪʢʦʶ ʥʘ 180ę, ʧʝʨʝʚʽʨʷʶʪʴ 

ʫʩʪʘʥʦʚʢʫ ʛʨʘʪʢʠ. ɺʦʥʘ ʚʚʘʞʘʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʦʶ, ʷʢʱʦ ʚ ʦʙʦʭ 

ʧʦʣʦʞʝʥʥʷʭ ʩʫʤʽʱʘʶʪʴʩʷ ʟʦʙʨʘʞʝʥʥʷ ʦʢʫʣʷʨʥʦʛʦ ʭʨʝʩʪʘ ʽ 

ʚʽʜʙʠʪʦʛʦ ʚʽʜ ʛʨʘʪʢʠ ʭʨʝʩʪʘ. 

ɺ ʦʜʥʦʤʫ ʟ ʮʠʭ ʜʚʦʭ ʧʦʣʦʞʝʥʴ ʩʪʦʣʠʢ ʽʟ ʛʨʘʪʢʦʶ 

ʟʘʢʨʽʧʣʶʶʪʴ ʽ ʚʽʜʨʘʭʦʚʫʶʪʴ ʧʦ ʣʽʤʙʫ ʥʘʧʨʷʤʦʢ ʥʘ ʧʝʨʚʠʥʥʠʡ 

ʩʚʽʪʣʦʚʠʡ ʧʫʯʦʢ. ʇʨʠ ʜʘʥʽʡ ʫʩʪʘʥʦʚʮʽ ʛʨʘʪʢʠ ʮʝ ʙʫʜʝ ʪʘʢʦʞ 

ʥʘʧʨʷʤʢʦʤ ʥʘ ʤʘʢʩʠʤʫʤ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ. 

 

2. ɺʠʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʛʨʘʪʢʠ. 

ʆʙʝʨʪʘʶʪʴ ʦʩʚʽʪʣʶʚʘʯ, ʥʘʧʨʠʢʣʘʜ, ʚʣʽʚʦ ʜʦʪʠ, ʧʦʢʠ ʚ ʟʦʨʦʚʽʡ 

ʪʨʫʙʽ ʥʝ ʟôʷʚʠʪʴʩʷ ʟʝʣʝʥʘ ʣʽʥʽʷ ʨʪʫʪʽ (ɚ=0,546 ʤʢʤ) ʧʝʨʰʦʛʦ 

ʧʦʨʷʜʢʫ. ʉʫʤʽʱʘʶʪʴ ʚʝʨʪʠʢʘʣʴʥʫ ʣʽʥʽʶ ʦʢʫʣʷʨʥʦʛʦ ʭʨʝʩʪʘ ʽʟ 

ʟʦʙʨʘʞʝʥʥʷʤ ʩʧʝʢʪʨʘʣʴʥʦʾ ʣʽʥʽʾ ʽ ʟʥʽʤʘʶʪʴ ʚʽʜʣʽʢ. ʇʨʦʜʦʚʞʫʶʯʠ 

ʦʙʝʨʪʘʪʠ ʦʩʚʽʪʣʶʚʘʯ ʫ ʪʫ ʞ ʩʪʦʨʦʥʫ, ʟʥʘʭʦʜʷʪʴ ʪʫ ʞ ʣʽʥʽʶ ʚ 

ʩʧʝʢʪʨʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ, ʥʘʚʦʜʷʪʴ ʥʘ ʥʝʾ ʪʨʫʙʫ, ʷʢ ʽ ʚ 

ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ, ʽ ʟʥʽʤʘʶʪʴ ʚʽʜʣʽʢ. ʏʠʤ ʚʠʱʝ ʧʦʨʷʜʦʢ 

ʩʧʝʢʪʨʘ, ʪʠʤ, ʷʢ ʧʨʘʚʠʣʦ, ʤʝʥʰʦʶ ʩʪʘʻ ʡʦʛʦ ʷʩʢʨʘʚʽʩʪʴ. 
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ʎʽ ʞ ʫʩʪʘʥʦʚʢʠ ʽ ʚʽʜʣʽʢʠ ʧʨʦʨʦʙʣʷʶʪʴ ʧʨʘʚʦʨʫʯ ʚʽʜ ʥʫʣʴʦʚʦʛʦ 

ʤʘʢʩʠʤʫʤʫ (ʷʩʢʨʘʚʘ ʙʽʣʘ ʣʽʥʽʷ), ʦʙʝʨʪʘʶʯʠ ʦʩʚʽʪʣʶʚʘʯ ʫ 

ʧʨʦʪʠʣʝʞʥʫ ʩʪʦʨʦʥʫ. ɯʟ ʟʥʷʪʠʭ ʚʽʜʣʽʢʽʚ ʦʙʯʠʩʣʶʶʪʴ ʢʫʪ ʤʽʞ 

ʥʫʣʴʦʚʠʤ ʤʘʢʩʠʤʫʤʦʤ ʽ ʤʘʢʩʠʤʫʤʦʤ 1-ʛʦ, 2-ʛʦ, 3-ʛʦ ʧʦʨʷʜʢʽʚ ʽ 

ʧʽʜʩʪʘʚʣʷʶʯʠ ʫ ʬʦʨʤʫʣʫ: 

d

ml
j=sin , 

ʜʝ: ű ï ʢʫʪ ʜʠʬʨʘʢʮʽʾ; 

ɚ ï ʜʦʚʞʠʥʘ ʩʚʽʪʣʦʚʦʾ ʭʚʠʣʽ ʟʝʣʝʥʦʾ ʣʽʥʽʾ ʨʪʫʪʽ (ɚ=0,546 ʤʢʤ); 

m ï ʧʦʨʷʜʦʢ ʩʧʝʢʪʨʘ (0, 1, 2, 3, 4, ..); 

d ï ʧʝʨʽʦʜ ʛʨʘʪʢʠ),  

ʟʥʘʭʦʜʷʪʴ ʧʝʨʽʦʜ ʛʨʘʪʢʠ d. 

 

3. ɺʠʟʥʘʯʝʥʥʷ ʢʫʪʦʚʦʾ ʜʠʩʧʝʨʩʽʾ. 

ʊʘʢ ʩʘʤʦ ʚʠʟʥʘʯʘʶʪʴ ʢʫʪʠ ʽ ʜʣʷ ʜʚʦʭ ʞʦʚʪʠʭ ʣʽʥʽʡ ʨʪʫʪʽ ʽ, 

ʚʟʷʚʰʠ ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʮʠʭ ʣʽʥʽʡ ʟ ʪʘʙʣʠʮʽ, ʦʙʯʠʩʣʶʶʪʴ ʢʫʪʦʚʫ 

ʜʠʩʧʝʨʩʽʶ ʧʦ ʬʦʨʤʫʣʽ: 

l

j

D

D
=D , 

ʜʝ: ȹű ï ʢʫʪʦʚʘ ʚʽʜʩʪʘʥʴ ʤʽʞ ʩʧʝʢʪʨʘʣʴʥʠʤʠ ʣʽʥʽʷʤʠ; 

ȹɚ ï ʨʽʟʥʠʮʷ ʾʭʥʽʭ ʜʦʚʞʠʥ ʭʚʠʣʴ, ʚʠʨʘʞʝʥʘ ʚ ɸ0. 

 

4. ɺʠʟʥʘʯʝʥʥʷ ʥʝʚʽʜʦʤʠʭ ʜʦʚʞʠʥ ʭʚʠʣʴ ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ 

ʨʪʫʪʽ ʪʘ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʛʨʘʪʢʠ. 

ɺʩʪʘʥʦʚʠʚʰʠ ʛʨʘʪʢʫ ʟ ʥʝʚʽʜʦʤʠʤ ʧʝʨʽʦʜʦʤ ʥʘ ʩʪʦʣʠʢʫ 

ʛʦʥʽʦʤʝʪʨʘ, ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʝʨʝʭʨʝʩʪʷ ʫ ʪʨʫʙʽ ʛʦʥʽʦʤʝʪʨʘ ʥʘ 

ʥʝʚʽʜʭʠʣʝʥʠʡ ʧʨʦʤʽʥʴ (ʥʫʣʴʦʚʠʡ ʧʦʨʷʜʦʢ) ʽ ʟʥʽʤʘʶʪʴ ʚʽʜʣʽʢ. 

ʆʙʝʨʪʘʶʪʴ ʦʩʚʽʪʣʶʚʘʯ ʚ ʷʢʫ-ʥʝʙʫʜʴ ʩʪʦʨʦʥʫ, ʧʦʢʠ ʚ ʟʦʨʦʚʽʡ ʪʨʫʙʽ 

ʥʝ ʟôʷʚʣʷʪʴʩʷ ʧʦʪʨʽʙʥʽ ʣʽʥʽʾ ʩʧʝʢʪʨʘ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ. 

ɺʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʥʠʭ ʧʦ ʯʝʨʟʽ ʧʝʨʝʭʨʝʩʪʷ ʽ ʟʥʽʤʘʶʪʴ ʚʽʜʣʽʢʠ. 

ʇʨʦʜʦʚʞʫʶʯʠ ʦʙʝʨʪʘʪʠ ʦʩʚʽʪʣʶʚʘʯ, ʟʥʘʭʦʜʷʪʴ ʣʽʥʽʾ ʩʧʝʢʪʨʘ 

ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ ʽ ʪ. ʜ. ʊʽ ʞ ʚʠʤʽʨʠ ʧʨʦʨʦʙʣʷʶʪʴ ʧʦ ʽʥʰʫ ʩʪʦʨʦʥʫ 

ʚʽʜ ʥʝʚʽʜʭʠʣʝʥʦʛʦ  ʧʨʦʤʝʥʷ. ɺʠʤʽʨ ʢʫʪʽʚ ʨʦʙʣʷʪʴ ʪʘʢ ʷʢ ʽ ʚ 

ʧʝʨʰʦʤʫ ʜʦʩʣʽʜʽ.  

ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʬʦʨʤʫʣʫ: 
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d

ml
j=sin

 
 

ʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʛʨʘʪʢʠ d ʽ ʟʥʘʡʜʝʥʽ ʟ ʜʦʩʣʽʜʫ ʚʝʣʠʯʠʥʠ ű ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʪ, ʚʠʟʥʘʯʘʶʪʴ ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʽʥʽʡ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʮʽʥʠʪʠ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ˇʨʘʪʢʠ, ʪʨʝʙʘ ʤʘʪʠ 

ʜʞʝʨʝʣʦ   ʩʚʽʪʣʘ,   ʩʧʝʢʪʨ  ʷʢʦʛʦ   ʙʘʛʘʪʠʡ  ʪʽʩʥʦ  ʨʦʟʪʘʰʦʚʘʥʠʤʠ    

ʣʽʥʽʷʤʠ, ʽ ʧʦʤʽʪʠʪʠ,    ʷʢʘ    ʧʘʨʘ    ʣʽʥʽʡ    ʫ    ʮʴʦʤʫ    ʩʧʝʢʪʨʽ 

ʟʘʜʘʻʪʴʩʷ ʚʞʝ ʷʢ ʦʜʥʘ ʣʽʥʽʷ ʧʨʠ ʨʦʙʦʪʽ ʟ ʜʘʥʦʶ ˇʨʘʪʢʦʶ. 

ʈʽʟʥʠʮʷ ʜʦʚʞʠʥ ʭʚʠʣʴ ʣʽʥʽʡ ʜʘʩʪʴ ʚʝʣʠʯʠʥʫ Dl. ʆʯʝʚʠʜʥʦ, ʱʦ ʚ 

ʩʧʝʢʪʨʘʭ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ ʙʫʜʫʪʴ ʟʜʘʚʘʪʠʩʷ ʥʘʢʣʘʜʝʥʠʤʠ ʨʽʟʥʽ 

ʧʘʨʠ ʣʽʥʽʡ, ʽ ʚʝʣʠʯʠʥʘ ʙʫʜʝ ʤʝʥʰʘ ʜʣʷ ʩʧʝʢʪʨʽʚ ʚʠʩʦʢʠʭ ʧʦʨʷʜʢʽʚ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʠʭ ʨʦʟʫʤʽʥʴ ʧʨʦ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ 

ʜʠʬʨʘʢʮʽʡʥʠʭ ˇʨʘʪʦʢ. ʆʙʯʠʩʣʶʶʪʴ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ, ʧʦ 

ʬʦʨʤʫʣʽ: 

 

mNR =
D
=
l

l
 

 

ʇʝʨʝʛʣʷʥʫʚʰʠ ʩʧʝʢʪʨʠ ʨʽʟʥʠʭ ʧʦʨʷʜʢʽʚ, ʟʥʘʭʦʜʷʪʴ ʪʘʢʠʡ 

ʩʧʝʢʪʨ, ʫ ʷʢʦʤʫ ʷʢʽ-ʥʝʙʫʜʴ ʜʚʽ ʙʣʠʟʴʢʽ ʩʧʝʢʪʨʘʣʴʥʽ ʣʽʥʽʾ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʢʨʠʪʝʨʽʻʚʽ ʈʝʣʝʷ (ʚʠʜʥʦ ʷʢ ʦʜʥʫ ʣʽʥʽʶ ʟ ʥʝʚʝʣʠʢʠʤ 

ʧʨʦʚʘʣʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʩʝʨʝʜʠʥʽ). ɿʥʘʶʯʠ ʜʦʚʞʠʥʠ ʭʚʠʣʴ ʮʠʭ 

ʩʧʝʢʪʨʘʣʴʥʠʭ ʣʽʥʽʡ  l1 ̔  l2  , ʟʥʘʭʦʜʷʪʴ: 

 

21

21

2
ll

ll
l ºº

+
=  

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ R.  

ʄʦʞʥʘ ʦʮʽʥʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ ʨʦʟʜʽʣʴʥʫ ʟʜʘʪʥʽʩʪʴ 

ʽʥʘʢʰʝ. ɸ ʩʘʤʝ, ʟʥʘʶʯʠ ʧʦʩʪʽʡʥʫ ˇʨʘʪʢʠ ʽ ʚʠʤʽʨʷʚʰʠ ʜʦʚʞʠʥʫ 

ˇʨʘʪʢʠ, ʤʦʞʥʘ ʟʥʘʡʪʠ ʯʠʩʣʦ ʰʪʨʠʭʽʚ N ʫ ʥʽʡ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʘʢʘ 

ʦʮʽʥʢʘ ʯʠʩʣʘ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʦʩʚʽʪʣʝʥʽ ʽ ʧʨʘʮʶʶʪʴ ʫʩʽ ʰʪʨʠʭʠ 

ˇʨʘʪʢʠ. ʇʦʨʷʜʦʢ ʜʠʬʨʘʢʮʽʡʥʦʛʦ ʩʧʝʢʪʨʘ ʪ, ʱʦ ʚʭʦʜʠʪʴ ʫ ʚʠʨʘʟ 

ʜʣʷ ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʪʨʝʙʘ ʚʟʷʪʠ ʟ ʜʦʩʣʽʜʫ, ʚʠʟʥʘʯʠʚʰʠ, ʷʢʠʡ 

ʟ ʥʘʡʚʠʱʠʭ ʧʦʨʷʜʢʽʚ  ʩʧʝʢʪʨʫ ʱʝ ʤʘʻ ʜʦʩʪʘʪʥʶ ʜʣʷ 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ (ʜʫʞʝ ʨʽʜʢʦ ʫ ʥʘʚʯʘʣʴʥʠʭ ˇʨʘʪʢʘʭ m  

ʚʠʷʚʣʷʻʪʴʩʷ  ʙʽʣʴʰʝ 3 ʘʙʦ 4). 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ 

 

1. ɼʘʪʠ ʚʠʟʥʘʯʝʥʥʷ ʜʠʬʨʘʢʮʽʾ ʩʚʽʪʣʘ. ʉʬʦʨʤʫʚʘʪʠ ʫʤʦʚʠ 
ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʠʬʨʘʢʮʽʾ ʌʨʘʫʥʛʦʬʝʨʘ. 

2. ʑʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʜʥʦʤʽʨʥʘ ʜʠʬʨʘʢʮʽʡʥʘ ʛʨʘʪʢʘ ? ʗʢʽ 
ʙʫʚʘʶʪʴ ʜʠʬʨʘʢʮʽʡʥʽ ˇʨʘʪʢʠ ? 

3. ɿʘʧʠʩʘʪʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʦʩʥʦʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ 
ʚʠʟʥʘʯʘʶʪʴ ʧʦʣʦʞʝʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʽ ʤʽʥʽʤʫʤʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʠ ʜʠʬʨʘʢʮʽʾ ʩʚʽʪʣʘ ʥʘ ʦʜʥʦʤʽʨʥʽʡ ʛʨʘʪʮʽ. 

4. ʗʢʠʤʠ ʦʩʥʦʚʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʜʠʬʨʘʢʮʽʡʥʽ ˇʨʘʪʢʠ ? ʗʢʽ ʙʫʚʘʶʪʴ ʧʦʭʠʙʢʠ ʜʠʬʨʘʢʮʽʡʥʠʭ ˇʨʘʪʦʢ ? 

5. ʏʠʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʧʝʢʪʨʠ ʜʠʬʨʘʢʮʽʡʥʽ ʚʽʜ ʧʨʠʟʦʚʠʭ ? 

6. ɼʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʠʬʨʘʢʮʽʡʥʽ ˇʨʘʪʢʠ ? 
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ʵʢʩʧʣʫʘʪʘʮʠʠ. 
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ʃʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ˉ 20 

ɺʠʚʯʝʥʥʷ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ 

 
ʄʝʪʘ ʨʦʙʦʪʠ: ʚʠʚʯʠʪʠ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʽ ʘʥʘʣʽʟʫ ʣʽʥʽʡʥʦ, 

ʮʠʨʢʫʣʷʨʥʦ ʽ ʝʣʽʧʪʠʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ 

ɿʘʚʜʘʥʥʷ:    
1. ɺʠʚʯʠʪʠ ʪʝʦʨʽʶ ʧʠʪʘʥʥʷ, ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʽ ʘʥʘʣʽʟʫ 

ʣʽʥʽʡʥʦ, ʮʠʨʢʫʣʷʨʥʦ ʡ ʝʣʽʧʪʠʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ, 

ʧʨʠʣʘʜ ʽ ʧʨʠʥʮʠʧ ʜʽʾ ʧʦʣʷʨʠʟʫʶʯʠʭ ʽ ʘʥʘʣʽʟʫʶʯʠʭ ʧʨʠʣʘʜʽʚ. 

2. ɺʠʤʽʨʷʪʠ ʩʪʫʧʽʥʴ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ, ʷʢʝ ʜʘʻ ʦʩʚʽʪʣʶʚʘʯ 
ʧʨʠʣʘʜʫ.  

3. ɼʦʩʣʽʜʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ, ʷʢʝ ʧʨʦʭʦʜʠʪʴ 

ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʧʦʣʷʨʠʟʘʪʦʨ-ʘʥʘʣʽʟʘʪʦʨ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ 

ʘʥʘʣʽʟʘʪʦʨʘ ʽ ʩʧʽʚʩʪʘʚʠʪʠ  ʾʾ ʟ ʪʝʦʨʝʪʠʯʥʦ ʨʦʟʨʘʭʦʚʘʥʦʶ (ʧʦ 

ʟʘʢʦʥʫ ʄʘʣʶʩʘ). 

4. ʆʪʨʠʤʘʪʠ ʮʠʨʢʫʣʷʨʥʦ ʧʦʣʷʨʠʟʦʚʘʥʝ ʩʚʽʪʣʦ. 

5. ʆʪʨʠʤʘʪʠ ʝʣʽʧʪʠʯʥʦ ʧʦʣʷʨʠʟʦʚʘʥʝ ʩʚʽʪʣʦ ʚʠʟʥʘʯʠʪʠ 

ʚʽʜʥʦʰʝʥʥʷ ʥʘʧʽʚʦʩʝʡ  ʝʣʽʧʩʘ:     

min

max

I

I

b

a
=   

6. ɿʘʧʠʩʘʪʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʠʩʥʦʚʦʢ. 

ʆʙʣʘʜʥʘʥʥʷ ʡ ʤʘʪʝʨʽʘʣʠ: ʫʩʪʘʥʦʚʢʘ, ʱʦ ʟʽʙʨʘʥʘ ʙʘʟʽ 

ʤʽʢʨʦʩʢʦʧʘ; ʪʨʘʥʩʬʦʨʤʘʪʦʨ; ʤʽʢʨʦʘʤʧʝʨʤʝʪʨ; ʧʦʣʷʨʠʟʘʪʦʨ; 

ʘʥʘʣʽʟʘʪʦʨ; ʩʣʶʜʷʥʘ ʧʣʘʩʪʠʥʢʘ. 

 
ʆʧʠʩ ʫʩʪʘʥʦʚʢʠ 

ʋʩʪʘʥʦʚʢʘ ʟʽʙʨʘʥʘ ʥʘ ʙʘʟʽ ʤʽʢʨʦʩʢʦʧʘ (ʤʘʣ.1). ɺ ʦʩʥʦʚʫ 

ʤʽʢʨʦʩʢʦʧʘ ʚʤʦʥʪʦʚʘʥʠʡ ʦʩʚʽʪʣʶʚʘʯ ʟ ʣʘʤʧʦʶ ʨʦʟʞʘʨʝʥʥʷ, ʷʢʘ 

ʞʠʚʠʪʴʩʷ ʯʝʨʝʟ ʧʦʥʠʞʫʶʯʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ (1) ʚʽʜ ʨʦʟʝʪʢʠ. ɺ 

ʦʩʚʽʪʣʶʚʘʯʽ ʻ ʜʽʘʬʨʘʛʤʘ (2), ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ 

ʨʝʛʫʣʶʚʘʪʠ ʚʝʣʠʯʠʥʫ ʩʚʽʪʣʦʚʦʛʦ ʧʦʪʦʢʫ. 

ʇʦʣʷʨʠʟʘʪʦʨ (3) ʟʘʢʨʽʧʣʝʥʠʡ ʥʘ ʚʠʭʽʜʥʽʤ ʚʽʢʥʽ ʦʩʚʽʪʣʶʚʘʯʘ, ʷʢʠʡ 

ʚʽʣʴʥʦ ʨʫʭʘʻʪʴʩʷ ʚ ʦʧʨʘʚʽ ʽ ʤʦʞʝ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʥʽʤʘʪʠʩʷ. 

ʅʘʧʨʷʤʦʢ, ʧʨʦʚʝʜʝʥʠʡ ʯʝʨʝʟ ʯʝʨʚʦʥʽ ʪʦʯʢʠ  ʥʘ ʦʧʨʘʚʽ, ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʧʨʷʤʫ ʅ ʚ ʧʨʦʡʜʝʥʦʤʫ ʯʝʨʝʟ ʧʦʣʷʨʠʟʘʪʦʨ ʩʚʽʪʣʽ. 
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ɸʥʘʣʽʟʘʪʦʨ ʫʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʧʨʝʜʤʝʪʥʦʤʫ ʩʪʦʣʠʢʫ ʤʽʢʨʦʩʢʦʧʫ, 

ʷʢʠʡ ʤʦʞʝ ʦʙʝʨʪʘʪʠʩʴ. ʂʫʪ ʧʦʚʦʨʦʪʫ ʩʪʦʣʠʢʘ ʨʘʟʦʤ ʟ 

ʘʥʘʣʽʟʘʪʦʨʦʤ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʛʨʘʜʫʩʥʽʡ ʰʢʘʣʽ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ 

ʥʘ ʩʪʦʣʠʢʫ ʤʽʢʨʦʩʢʦʧʘ. 

ʉʣʶʜʷʥʘ ʧʣʘʩʪʠʥʢʘ l/4 (4) ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʝ ʛʥʽʟʜʦ 

(5) ʧʽʜ ʧʨʝʜʤʝʪʥʠʤ ʩʪʦʣʠʢʦʤ ʽ ʚʦʥʘ ʤʦʞʝ ʧʦʚʝʨʪʘʪʠʩʷ.  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ, ʷʢʝ ʧʨʦʡʰʣʦ ʯʝʨʝʟ ʚʩʶ ʩʠʩʪʝʤʫ, 

ʨʝʻʩʪʨʫʻʪʴʩʷ ʩʝʣʝʥʦʚʠʤ  ʬʦʪʦʝʣʝʤʝʥʪʦʤ (6), ʢʦʪʨʠʡ ʟʥʘʭʦʜʠʪʴʩʷ 

ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʪʫʙʫʩʘ ʽ ʟôʻʜʥʘʥʠʡ ʟ ʤʽʢʨʦʘʤʧʝʨʤʝʪʨʦʤ  (7). 

 

 
ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ. 

 
ʇʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

1. ɺʚʽʤʢʥʫʪʠ ʦʩʚʽʪʣʶʚʘʯ, ʜʣʷ ʯʦʛʦ ʰʥʫʨ ʧʦʥʠʞʫʶʯʦʛʦ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʚʩʪʘʚʠʪʠ ʚ ʨʦʟʝʪʢʫ. 

2. ɿʥʷʪʠ ʧʦʣʷʨʠʟʘʪʦʨ ʟ ʚʠʭʽʜʥʦʛʦ ʚʽʢʥʘ ʦʩʚʽʪʣʶʚʘʯʘ ʽ ʚʠʢʦʥʘʪʠ 
ʧʫʥʢʪ 2 ʟʘʚʜʘʥʥʷ, ʜʣʷ ʯʦʛʦ ʦʙʝʨʪʘʶʯʠ ʘʥʘʣʽʟʘʪʦʨ, ʟʥʷʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʚʽʪʣʘ ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʘʥʘʣʽʟʘʪʦʨʘ. 

ɺʽʜʣʽʢ ʟʥʽʤʘʶʪʴ ʯʝʨʝʟ ʢʦʞʥʠʭ 100 (ʘʥʘʣʽʟʘʪʦʨ ʧʦʪʨʽʙʥʦ 

ʧʦʚʝʨʪʘʪʠ ʧʦʚʽʣʴʥʦ, ʪʘʢ ʷʢ ʬʦʪʦʝʣʝʤʝʥʪ ʤʘʻ ʚʠʩʦʢʫ 

ʽʥʝʨʮʽʡʥʽʩʪʴ). ɼʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʟʨʦʙʠʪʠ ʧʦ 

3 ʚʠʤʽʨʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʶ 
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ˉ 1. ɺʟʷʚʰʠ ʟ ʪʘʙʣʠʮʽ ɯʩʝʨ max ʪʘ ɯʩʝʨ min , ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ 

ʧʦʣʷʨʠʟʘʮʽʾ: %.100
min.max.

min.max.
³

+

-
=

ʩʨcʨ

ʩʨcʨ

II

II
P  

3. ɺʩʪʘʥʦʚʠʪʠ ʧʦʣʷʨʠʟʘʪʦʨ ʥʘ ʤʽʩʮʝ. ʇʦʚʝʨʥʫʪʠ ʘʥʘʣʽʟʘʪʦʨ ʪʘʢ, 
ʱʦʙ ʚʢʘʟʽʚʥʠʢ ʧʦʢʘʟʫʚʘʚ ʢʫʪ ʧʦʚʦʨʦʪʫ 00 . ʇʦʚʽʣʴʥʦ 

ʦʙʝʨʪʘʶʯʠ ʧʦʣʷʨʠʟʘʪʦʨ, ʜʦʙʠʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ 

ʩʪʨʽʣʢʠ ʤʽʢʨʦʘʤʧʝʨʤʝʪʨʘ, ʘ ʧʦʪʽʤ ʚʠʢʦʥʘʪʠ ʧʫʥʢʪ 3 ʟʘʚʜʘʥʥʷ. 

ɼʣʷ ʮʴʦʛʦ, ʧʦʚʝʨʪʘʶʯʠ ʘʥʘʣʽʟʘʪʦʨ ʯʝʨʝʟ ʢʦʞʥʠʭ 100, ʟʥʷʪʠ 

ʚʽʜʣʽʢ ʧʦ ʰʢʘʣʽ ʤʽʢʨʦʘʤʧʝʨʤʝʪʨʘ. ɺʠʤʽʨʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ 3 

ʨʘʟʠ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘʥʝʩʪʠ ʚ ʪʘʙʣʠʮʶ ˉ2. ʇʦ ʜʘʥʠʭ 

ʪʘʙʣʠʮʽ ˉ2 ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ: cos2a ʚʽʜ a ʪʘ ʢ ʚʽʜ 

a 

4. ʇʦʚʝʨʥʫʪʠ ʘʥʘʣʽʟʘʪʦʨ ʥʘ ʢʫʪ a=900 (ʧʦʢʘʟʥʠʢ 

ʤʽʢʨʦʘʤʧʝʨʤʝʪʨʘ =0), ʫʩʪʘʥʦʚʠʪʠ ʩʣʶʜʷʥʫ ʧʣʘʩʪʠʥʢʫ, ʽ, 

ʧʦʚʝʨʪʘʶʯʠ ʾʾ, ʜʦʙʠʪʠʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʢʘʟʫ  

ʤʽʢʨʦʘʤʧʝʨʤʝʪʨʘ. ʇʦʚʽʣʴʥʦ ʦʙʝʨʪʘʶʯʠ ʘʥʘʣʽʟʘʪʦʨ, 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʩʚʽʪʣʦ, ʷʢʝ ʧʨʦʡʰʣʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʧʦʣʷʨʠʟʘʪʦʨ-ʧʣʘʩʪʠʥʘ l/4 ʧʨʘʢʪʠʯʥʦ ʮʠʨʢʫʣʷʨʥʦ 

ʧʦʣʷʨʠʟʦʚʘʥʠʡ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʟʘʧʠʩʘʪʠ ʚ ʪʘʙʣʠʮʶ 

ˉ1. 

5. ʇʦʚʝʨʥʫʪʠ ʩʣʶʜʷʥʫ ʧʣʘʩʪʠʥʢʫ ʧʨʠʙʣʠʟʥʦ ʥʘ 100-150 ʽ 

ʜʦʩʣʽʜʠʪʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʩʚʽʪʣʘ, ʷʢʝ ʧʨʦʡʰʣʦ ʯʝʨʝʟ ʩʠʩʪʝʤʫ, 

ʚʽʜ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʘʥʘʣʽʟʘʪʦʨʘ. ɼʘʥʽ ʚʠʤʽʨʶʚʘʥʴ ʟʘʥʝʩʪʠ ʚ 

ʪʘʙʣʠʮʶ ˉ1. ɺʠʤʽʨʶʚʘʥʥʷ ʧʦʚʪʦʨʠʪʠ 3 ʨʘʟʠ. ʇʦ ʩʝʨʝʜʥʽʤ 

ʟʥʘʯʝʥʥʷʤ Imax ʪʘ ɯmin ʟʥʘʡʪʠ ʚʽʜʥʦʰʝʥʥʷ ʥʘʧʽʚʦʩʝʡ ʝʣʽʧʩʘ. 

6. ɿʤʽʥʠʪʠ ʧʦʣʦʞʝʥʥʷ ʩʣʶʜʷʥʦʾ ʧʣʘʩʪʠʥʢʠ l/4 ʱʝ ʥʘ 100-150, 

ʧʦʚʪʦʨʠʪʠ ʚʩʽ ʚʢʘʟʽʚʢʠ ʧʫʥʢʪʫ 5. 

7. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʪʠ ʚʠʤʢʥʫʪʠ ʦʩʚʽʪʣʶʚʘʯ.  
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ɼʦʜʘʪʦʢ                                                                                                             

ʊʘʙʣʠʮʷ ˉ 1 
ʂʫʪ ʧʦʚʦʨʦʪʫ 
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ʊʘʙʣʠʮʷ ˉ 2 
ʂʫʪ ʧʦʚʦʨʦʪʫ 

ʘʥʘʣʽʟʘʪʦʨʘ 

 

ɯ1 

 

ɯ2 

 

ɯ3 

 

ɯʩʝʨ 

 

cʦs2a 

 

ʢ 

 

0 

10 

20 

. 

. 

. 

. 

180 

      

ʜʝ ʢ = 
maxcep
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I

I

 
ʂʦʥʪʨʦʣʴʥʽ ʟʘʧʠʪʘʥʥʷ. 

1. ʇʦʷʩʥʠʪʠ ʩʪʨʫʢʪʫʨʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʭʚʠʣʽ. ɼʘʪʠ 

ʚʠʟʥʘʯʝʥʥʷ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ. 

2. ʗʢʽ ʽʩʥʫʶʪʴ ʪʠʧʠ ʧʦʣʷʨʠʟʘʮʽʾ ʩʚʽʪʣʘ ? ʗʢ ʚʠʟʥʘʯʠʪʠ 
ʩʪʝʧʽʥʴ ʧʦʣʷʨʠʟʘʮʽʾ ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʛʦ ʩʚʽʪʣʘ ? 

3. ʗʢʠʤʠ ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʝ ʩʚʽʪʣʦ ? 

4. ʗʢʘ ʙʫʜʦʚʘ ʪʘ ʧʨʠʥʮʠʧ ʨʦʙʦʪʠ ʧʦʣʷʨʠʟʘʮʽʡʥʠʭ ʧʨʠʟʤ ʽ 

ʧʦʣʷʨʦʾʜʽʚ? 

5. ʗʢ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʪʘ ʚʠʷʚʠʪʠ ʝʣʽʧʪʠʯʥʦ ʽ ʮʠʨʢʫʣʷʨʥʦ 
ʧʦʣʷʨʠʟʦʚʘʥʝ ʩʚʽʪʣʦ ? 
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6. ʗʢʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʦʨʽʻʥʪʘʮʽʶ ʚʝʢʪʦʨʘ ɽ 
ʚ ʣʽʥʽʡʥʦ ʧʦʣʷʨʠʟʦʚʘʥʦʤʫ ʩʚʽʪʣʽ ? 
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2. ʌʠʟʠʯʝʩʢʠʡ ʧʨʘʢʪʠʢʫʤ. ʕʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʦʧʪʠʢʘ. ʇʦʜ ʨʝʜ. 
ɺ.ʀ. ʀʚʝʨʦʥʦʚʦʡ. ï ʄ.: ʅʘʫʢʘ. 1968.  

3. ʈʦʤʘʥʶʢ ʄ.ʆ. ʆʧʪʠʢʘ : ʧʽʜʨʫʯʥʠʢ / ʄ.ʆ.ʈʦʤʘʥʶʢ, 
ɸ.ʉ.ʂʨʦʯʫʢ, ɯ.ʇ.ʇʘʰʫʢ; ʟʘ ʨʝʜ. ʧʨʦʬ. ʄ.ʆ.ʈʦʤʘʥʶʢʘ. ï ʃʴʚʽʚ : 

ʃʅʋ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ. 2012. ï 564 ʩ. 

4. ɿʦʤʤʝʨʬʝʣʴʜ ɸ. ʆʧʪʠʢʘ: ʧʝʨ. ʩ ʥʝʤ. / ɸ. ɿʦʤʤʝʨʬʝʣʴʜ. - ʄ.: 

ʀʀʃ, 1953. - 486 ʩ. 

5. ʂʫʯʝʨʫʢ ɯ.ʄ., ɻʦʨʙʘʯʫʢ ɯ.ʊ. ɿʘʛʘʣʴʥʠʡ ʢʫʨʩ ʬʽʟʠʢʠ. - ʋ 3 ʪ. - ʊ. 

3. ʆʧʪʠʢʘ. ʂʚʘʥʪʦʚʘ ʬʽʟʠʢʘ: ʅʘʚʯ. ʧʦʩʽʙ. - ʂ.: ʊʝʭʥʽʢʘ, 2006. -

518ʩ. 

6. ɽ.ʀ.ɹʫʪʠʢʦʚ. ʆʧʪʠʢʘ. ï ʄ.:ɺʳʩʰʘʷ ʰʢʦʣʘ, 1986.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 



67 
 

  



68 
 

 

 

 

 

ʈʦʟʜʽʣ ɯɯ 

ɿʘʜʘʯʽ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ 
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ɻʝʦʤʝʪʨʠʯʥʘ ʦʧʪʠʢʘ 

 
1. ʇʦʙʫʜʫʡʪʝ ʟʦʙʨʘʞʝʥʥʷ ʚ ʥʘʩʪʫʧʥʠʭ ʦʧʪʠʯʥʠʭ ʩʭʝʤʘʭ:  
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2. ʗʢʠʡ ʛʨʘʥʠʯʥʠʡ ʢʫʪ ʧʨʠ ʧʘʜʽʥʥʽ ʧʨʦʤʝʥʷ ʥʘ ʛʨʘʥʠʮʶ ʨʦʟʜʽʣʫ 

ʩʝʨʝʜʦʚʠʱ ʩʢʣʦ-ʚʦʜʘ? 

 

3. ʋ ʚʦʜʽ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʜʚʘ ʧʘʨʘʣʝʣʴʥʠʭ ʧʨʦʤʝʥʷ 1 ʪʘ 2. 
ʇʨʦʤʽʥʴ 1 ʚʠʭʦʜʠʪʴ ʫ ʧʦʚʽʪʨʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʘ ʧʨʦʤʽʥʴ 2 
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ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʧʣʦʩʢʦʧʘʨʘʣʝʣʴʥʫ ʩʢʣʷʥʫ 

ʧʣʘʩʪʠʥʢʫ, ʷʢʘ ʣʝʞʠʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʚʦʜʠ. 1) ʏʠ ʙʫʜʫʪʴ ʧʨʦʤʝʥʽ 

1 ʪʘ 2 ʧʘʨʘʣʝʣʴʥʽ ʧʨʠ ʚʠʭʦʜʽ ʫ ʧʦʚʽʪʨʷ? 2) ʏʠ ʚʠʡʜʝ ʚ ʧʦʚʽʪʨʷ 

ʧʨʦʤʽʥʴ 2, ʷʢʱʦ ʧʨʦʤʽʥʴ 1 ʟʘʟʥʘʻ ʧʦʚʥʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʚʽʜʙʠʚʘʥʥʷ? 

 

4. ʇʨʦʤʽʥʴ, ʱʦ ʧʘʜʘʻ ʥʘ ʧʣʦʩʢʫ ʤʝʞʫ ʜʚʦʭ ʩʝʨʝʜʦʚʠʱ (ʧʦʚʽʪʨʷ-

ʚʦʜʘ), ʯʘʩʪʢʦʚʦ ʚʽʜʙʠʚʘʻʪʴʩʷ, ʯʘʩʪʢʦʚʦ ʟʘʣʦʤʣʶʻʪʴʩʷ. ʇʨʠ 

ʷʢʦʤʫ ʢʫʪʽ ʧʘʜʽʥʥʷ ʚʽʜʙʠʪʠʡ ʧʨʦʤʽʥʴ ʻ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤ ʜʦ 

ʟʘʣʦʤʣʝʥʦʛʦ, ʷʢʱʦ 331,=ʚʦʜʘn ? 

 

5. ʇʨʦʤʽʥʴ ʩʚʽʪʣʘ ʧʝʨʝʭʦʜʠʪʴ ʟʽ ʩʢʣʘ ʫ ʚʦʜʫ. ʂʫʪ ʧʘʜʽʥʥʷ ʧʨʦʤʝʥʷ 

ʥʘ ʧʦʚʝʨʭʥʶ ʨʦʟʜʽʣʫ ʤʽʞ ʩʢʣʦʤ ʽ ʚʦʜʦʶ ʩʪʘʥʦʚʠʪʴ ¯=30i . 

ɺʠʟʥʘʯʠʪʠ ʢʫʪ ʟʘʣʦʤʣʝʥʥʷ. ʇʨʠ ʷʢʦʤʫ ʥʘʡʤʝʥʰʦʤʫ ʟʥʘʯʝʥʥʽ 

ʢʫʪʘ ʧʘʜʽʥʥʷ ʧʨʦʤʽʥʴ ʧʦʚʥʽʩʪʶ ʚʽʜʽʙôʻʪʴʩʷ? 

 

6. ʇʨʦʤʽʥʴ ʩʚʽʪʣʘ ʧʘʜʘʻ ʥʘ ʧʣʦʩʢʦ ʧʘʨʘʣʝʣʴʥʫ ʩʢʣʷʥʫ ʧʣʘʪʽʚʢʫ 

ʧʽʜ ʢʫʪʦʤ ¯=60i . ʗʢʦʶ ʻ ʪʦʚʱʠʥʘ ʧʣʘʪʽʚʢʠ d, ʷʢʱʦ ʧʨʠ 

ʚʠʭʦʜʽ ʟ ʥʝʾ ʧʨʦʤʽʥʴ ʟʤʽʩʪʠʚʩʷ ʥʘ mm20 ? ʇʦʢʘʟʥʠʢ 

ʟʘʣʦʤʣʝʥʥʷ ʩʢʣʘ 5,1=cn  

 

7. ʇʨʦʤʽʥʴ ʩʚʽʪʣʘ ʧʘʜʘʻ ʥʘ ʧʣʦʩʢʫ ʩʢʣʷʥʫ ʧʣʘʪʽʚʢʫ ʪʦʚʱʠʥʦʶ 

cmd 3=  ʧʽʜ ʢʫʪʦʤ ¯=70i . ɺʠʟʥʘʯʠʪʠ ʚʝʣʠʯʠʥʫ ʟʤʽʱʝʥʥʷ 

ʧʨʦʤʝʥʷ ʚʩʝʨʝʜʠʥʽ ʧʣʘʪʽʚʢʠ, ʷʢʱʦ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʩʢʣʘ 

5,1=cn . 

 

8. ɺʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʧʨʦʤʝʥʽ ʡʜʫʪʴ ʟ ʧʦʚʽʪʨʷ ʚ ʨʽʜʠʥʫ. 
ʇʣʦʱʠʥʘ, ʚ ʷʢʽʡ ʣʝʞʘʪʴ ʧʨʦʤʝʥʽ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʜʦ ʛʨʘʥʠʮʽ 

ʨʦʟʜʽʣʫ ʧʦʚʽʪʨʷ-ʨʽʜʠʥʘ. ɿʥʘʡʪʠ ʧʦʢʘʟʥʠʢ ʟʘʣʦʤʣʝʥʥʷ ʨʽʜʠʥʠ, 

ʷʢʱʦ ʦʜʠʥ ʧʨʦʤʽʥʴ ʟʘʣʦʤʣʶʻʪʴʩʷ ʧʽʜ ʢʫʪʦʤ ¯35 , ʘ ʜʨʫʛʠʡ ï 

ʧʽʜ ʢʫʪʦʤ ¯20 . 

 

9. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʙʠʨʘʣʴʥʦʾ ʣʽʥʟʠ ʦʪʨʠʤʫʶʪʴ ʥʘ ʝʢʨʘʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʩʚʽʯʢʠ. ʗʢ ʟʤʽʥʠʪʴʩʷ ʮʝ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʱʦ ʣʽʥʟʫ 

ʟʘʢʨʠʪʠ ʥʘʧʦʣʦʚʠʥʫ ʥʝʧʨʦʟʦʨʠʤ ʝʢʨʘʥʦʤ? 
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ʣʽʥʟʠ, ʦʧʪʠʯʥʘ ʚʽʩʴ ʷʢʦʾ OO ¡, ʙʫʣʦ 10. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʦʪʨʠʤʘʥʦ ʟʦʙʨʘʞʝʥʥʷ B ʪʦʯʢʠ A. ɼʝ ʨʦʟʤʽʱʝʥʘ ʣʽʥʟʘ, ʷʢʘ ʮʝ 

ʣʽʥʟʘ ʽ ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʾʾ ʬʦʢʫʩʠ? (ʨʠʩ.) 

 

 

 

 

 

 

 

 
11.  ɼʝ ʥʘ ʦʧʪʠʯʥʽʡ ʚʽʩʽ ʧʦʚʠʥʥʦ ʟʥʘʭʦʜʠʪʠʩʴ ʪʦʯʢʦʚʝ ʜʞʝʨʝʣʦ 
ʩʚʽʪʣʘ, ʱʦʙ ʥʽ ʟ ʦʜʥʽʻʾ ʪʦʯʢʠ ʥʝʤʦʞʣʠʚʦ ʙʫʣʦ ʦʜʥʦʯʘʩʥʦ 

ʧʦʙʘʯʠʪʠ ʜʞʝʨʝʣʦ ʪʘ ʡʦʛʦ ʟʦʙʨʘʞʝʥʥʷ?     

 

12. ɼʘʥʦ ʨʦʟʩʽʶʚʘʣʴʥʫ ʣʽʥʟʫ ʚ ʷʢʦʾ ʟʘʜʘʥʦ ʧʦʣʦʞʝʥʥʷ ʛʦʣʦʚʥʦʾ 
ʦʧʪʠʯʥʦʾ ʦʩʽ. ɸɺ ï ʧʨʦʤʽʥʴ, ʱʦ ʧʘʜʘʻ ʥʘ ʣʽʥʟʫ, ɺʂ ï ʮʝʡ ʞʝ 

ʧʨʦʤʽʥʴ, ʧʽʩʣʷ ʟʘʣʦʤʣʝʥʥʷ ʚ ʣʽʥʟʽ. 

 

13.  ʇʦʙʫʜʫʚʘʪʠ ʭʽʜ ʧʨʦʤʝʥʷ ʉD, ʧʽʩʣʷ ʟʘʣʦʤʣʝʥʥʷ ʚ ʣʽʥʟʽ. (ʨʠʩ.) 

 
 
 

 

 

 

 

 

 

 
14.  ʇʦʙʫʜʫʚʘʪʠ ʽ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʧʨʝʜʤʝʪʫ, 

ʩʬʦʨʤʦʚʘʥʝ ʟʙʠʨʘʣʴʥʦʶ ʣʽʥʟʦʶ, ʷʢʱʦ ʧʨʝʜʤʝʪ ʟʥʘʭʦʜʠʪʴʩʷ: 

1) ʧʝʨʝʜ ʟʘʜʥʽʤ ʬʦʢʫʩʦʤ; 2) ʫ ʬʦʢʫʩʽ; 3) ʤʽʞ ʧʝʨʰʠʤ ʽ ʜʨʫʛʠʤ 

ʬʦʢʫʩʘʤʠ; 4) ʫ ʜʨʫʛʦʤʫ ʬʦʢʫʩʽ; 5) ʟʘ ʜʨʫʛʠʤ ʬʦʢʫʩʦʤ.  
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