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ʣʝʟʥʦʜʦʨʦʞʥʳʡ ʧʫʪʴ ʠ ʧʫʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦè (ʧʦ ʥʘʧʨʘʚʣʝʥʠʷʤ) ʜʥʝʚʥʦʡ ʠ ʟʘʦʯʥʦʡ ʬʦʨʤ 

ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ. 
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ʉʆɼɽʈɾɸʅʀɽ  

 
ɺʚʝʜʝʥʠʝ éééééééééééééééééééééééééééééé 

1  ʈʝʰʝʥʠʝ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ ʧʦ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝéééééééééééé 

2  ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʣʴʝʬʘ ʛʦʨʠʟʦʥʪʘʣʤ̫ʠééééééééééééééééé. 

3  ʊʝʦʜʦʣʠʪʳ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠééééééééééééééééééééé.. 

4  ʅʠʚʝʣʠʨʳ ʠ ʨʘʙʦʪʳ ʩ ʥʠʤʠéééééééééééééééééééééé. 

5  ʊʝʦʜʦʣʠʪʥʘʷ ʩʲʝʤʢʘééééééééééééé................................................ 

6  ʊʘʭʝʦʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘéééééééééééééééééééééé 

7  ʊʝʭʥʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʪʨʘʩʩʳ ʜʦʨʦʛʠé...................................................... 

8  ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ ʢʚʘʜʨʘʪʘʤ. ɻʝʦʜʝʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʨʦʝʢ-

ʪʘ ʧʣʘʥʠʨʦʚʢʠ ʧʣʦʱʘʜʢʠééééééééééééééééééééééé.. 

9  ʈʘʟʙʠʚʦʯʥʳʡ ʯʝʨʪʝʞ ʜʣʷ ʧʝʨʝʥʝʩʝʥʠʷ ʧʨʦʝʢʪʘ ʟʜʘʥʠʷ ʚ ʥʘʪʫʨʫééééééééééé 

10  ʆʩʥʦʚʳ ʘʵʨʦʬʦʪʦʪʦʧʦʛʨʘʬʠʠ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠéééééééééééé 

11  ʉʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ 

       ʠ ʩʧʫʪʥʠʢʦʚʳʝ ʤʝʪʦʜʳ ʠʟʤʝʨʝʥʠʡééééééééééééééééé.. 
ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳéééééééééééééééééééééééééé. 
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     ɺɺɽɼɽʅʀɽ  

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʠ ʫʚʝʣʠʯʝʥʠʷ ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʞʝʣʝʟʥʳʭ ʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛʘʭ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ ʦʙʝʩʧʝʯʝ-

ʥʠʶ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪ-

ʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʭʦʨʦʰʘʷ ʛʝʦʜʝʟʠʯʝʩʢʘʷ ʧʦʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʦʚ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʙʫʜʫʱʠʭ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʇʦʩʦʙʠʝ çʀʥʞʝʥʝʨʥʘʷ ʛʝʦʜʝʟʠʷ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʷè ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ ʩʣʝʜʫʶʱʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ: 1-37 02 05 çʉʪʨʦʠʪʝʣʴ-

ʩʪʚʦ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʧʫʪʴ ʠ ʧʫʪʝʚʦʝ ʭʦʟʷʡʩʪʚʦè, 1-44 01 03 çʆʨʛʘʥʠʟʘʮʠʷ 

ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʤ ʪʨʘʥʩʧʦʨʪʝè, 1-44 01 01 çʆʨʛʘ-

ʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʦʤ ʠ ʛʦʨʦʜʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝè, 

1-44 01 04 çʆʨʛʘʥʠʟʘʮʠʷ ʧʝʨʝʚʦʟʦʢ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘ ʨʝʯʥʦʤ ʪʨʘʥʩʧʦʨʪʝè,       

1-44 01 02 çʆʨʛʘʥʠʟʘʮʠʷ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷè, ʘ ʪʘʢʞʝ ʜʣʷ ʫʯʘʱʠʭʩʷ ʞʝʣʝʟ-

ʥʦʜʦʨʦʞʥʳʭ ʢʦʣʣʝʜʞʝʡ, ʠʟʫʯʘʶʱʠʭ ʜʠʩʮʠʧʣʠʥʫ çɻʝʦʜʝʟʠʷè. 

ʇʦʩʦʙʠʝ ʩʦʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʦʪʜʝʣʴʥʳʭ ʪʝʤ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʨʘʩʧʦ-

ʣʦʞʝʥʠʷ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʯʝʙʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʜʠʩʮʠʧʣʠʥ çʀʥʞʝ-

ʥʝʨʥʘʷ ʛʝʦʜʝʟʠʷè ʠ çɻʝʦʜʝʟʠʷ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʷè. 

ʇʝʨʚʳʝ ʜʚʝ ʪʝʤʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʫʯʝʥʠʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʧʣʘʥʦʚ 

ʠ ʢʘʨʪ ʠ ʨʝʰʝʥʠʷ ʥʘ ʥʠʭ ʦʩʥʦʚʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʟʘʜʘʯ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ 

ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʫʜʝʣʝʥʦ ʠʟʦʙʨʘʞʝʥʠʶ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘ-

ʣʝʡ. ʊʝʤʳ  ̄3 ʠ 4 ʧʦʟʚʦʣʷʶʪ ʦʩʚʦʠʪʴ ʨʘʙʦʪʫ ʩ ʛʝʦʜʝʟʠʯʝʩʢʠʤʠ ʧʨʠʙʦʨʘʤʠ (ʪʝʦ-

ʜʦʣʠʪʘʤʠ, ʥʠʚʝʣʠʨʘʤʠ ʠ ʵʣʝʢʪʨʦʥʥʳʤʠ ʪʘʭʝʦʤʝʪʨʘʤʠ). ʊʝʤʳ  ̄5ï9 ʩʣʫʞʘʪ ʜʣʷ 

ʧʨʠʦʙʨʝʪʝʥʠʷ ʥʘʚʳʢʦʚ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʛʝʦʜʝʟʠʯʝʩʢʠʭ 

ʠʟʤʝʨʝʥʠʡ ʧʨʠ ʪʝʦʜʦʣʠʪʥʦʡ ʠ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʘʭ ʤʝʩʪʥʦʩʪʠ, ʪʝʭʥʠ-

ʯʝʩʢʦʤʫ ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʪʨʘʩʩʳ ʜʦʨʦʛʠ, ʥʠʚʝʣʠʨʦʚʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦ 

ʢʚʘʜʨʘʪʘʤ ʠ ʩʦʩʪʘʚʣʝʥʠʶ ʢʘʨʪʦʛʨʘʤʤʳ ʟʝʤʣʷʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ ʩʦʩʪʘʚʣʝ-

ʥʠʶ ʨʘʟʙʠʚʦʯʥʦʛʦ ʯʝʨʪʝʞʘ ʜʣʷ ʧʝʨʝʥʦʩʘ ʧʨʦʝʢʪʘ ʟʜʘʥʠʷ ʚ ʥʘʪʫʨʫ. ɺ ʧʦʩʣʝʜ-

ʥʝʤ ʨʘʟʜʝʣʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʠ ʘʵʨʦʢʦʩʤʠʯʝ-

ʩʢʦʡ ʩʲʝʤʢʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠʚʝʜʝʥʳ ʩʚʝʜʝʥʠʷ ʦ ʜʝʰʠʬʨʠʨʦʚʘʥʠʠ 

ʬʦʪʦʩʥʠʤʢʦʚ, ʩʦʩʪʘʚʣʝʥʠʷ ʬʦʪʦʧʣʘʥʦʚ ʠ ʬʦʪʦʩʭʝʤ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ ʘʵʨʦ-

ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɸʚʪʦʨʳ ʚʳʨʘʞʘʶʪ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʨʝʮʝʥʟʝʥʪʘʤ ʟʘ ʨʝʢʦʤʝʥʜʘʮʠʠ ʚ ʫʣʫʯ-

ʰʝʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʧʦʩʦʙʠʷ. 
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1 ʈɽʐɽʅʀɽ ʀʅɾɽʅɽʈʅʓʍ ɿɸɼɸʏ 

ʇʆ ʊʆʇʆɻʈɸʌʀʏɽʉʂʆʁ ʂɸʈʊɽ 

 
ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ ʧʣʘʥʦʚ 

ʠ ʢʘʨʪ ʚ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʜʝʟʠʠ ʯʘʱʝ ʚʩʝʛʦ ʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʦʡ ʧʨʷʤʦʫʛʦʣʴ-
ʥʳʭ ʢʦʦʨʜʠʥʘʪ. ʇʦʣʦʞʝʥʠʝ ʪʦʯʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʝʡ ʧʨʷʤʦ-
ʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ: ʦʩʠ ʘʙʩʮʠʩʩ ʭʭ (ʦʩʝʚʦʡ ʤʝʨʠʜʠʘʥ) ʠ ʦʩʠ ʦʨʜʠʥʘʪ ʫʫ (ʣʠ-
ʥʠʷ ʵʢʚʘʪʦʨʘ). ɼʣʷ ʫʜʦʙʩʪʚʘ ʧʦʣʴʟʦʚʘʥʠʷ ʧʨʷʤʦʫʛʦʣʴʥʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʥʘ 
ʢʘʞʜʳʡ ʣʠʩʪ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ ʥʘʥʦ-
ʩʠʪʩʷ ʩʝʪʢʘ ʢʚʘʜʨʘʪʦʚ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʨʤ̫ʳ-
ʤʠ ʣʠʥʠʷʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ 
ʠ ʧʨʦʚʝʜʝʥʥʳʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʯʝʨʝʟ 1 ʢʤ. 
ʂʦʦʨʜʠʥʘʪʳ ʣʠʥʠʡ, ʙʣʠʞʘʡʰʠʭ ʢ ʫʛʣʘʤ ʨʘʤ-
ʢʠ ʢʘʨʪʳ, ʧʦʜʧʠʩʳʚʘʶʪʩʷ ʧʦʣʥʦʩʪʴʶ, 
ʦʩʪʘʣʴʥʳʝ ï ʩʦʢʨʘʱʝʥʥʦ, ʧʦʩʣʝʜʥʠʤʠ ʜʚʫʤʷ 
ʮʠʬʨʘʤʠ. ʆʥʠ ʧʦʜʧʠʩʘʥʳ (ʚ ʢʠʣʦʤʝʪʨʘʭ) ʥʘ 
ʚrʭʦʜʘʭ ʣʠʥʠʡ ʟʘ ʨʘʤʢʫ. 
ʇʨʷʤʦʫʛʦʣʴʥʳʝ ʢʦʦʨʜʠʥʘʪʳ, ʧʦʣʴʟʫʷʩʴ 

ʢʠʣʦʤʝʪʨʦʚʦʡ ʩʝʪʢʦʡ, ʦʧʨʝʜʝʣʷʶʪ ʣʠʥʠʠ, 
ʢʦʪʦʨʳʝ ʧʘʨʘʣʣʝʣʴʥʳ ʢʦʦʨʜʠʥʘʪʥʳʤ ʦʩʷʤ x 

ʠ y. ʆʪʨʝʟʢʠ Dx ʠ Dy ʠʟʤʝʨʷʁ ʪ.  
ʂʦʦʨʜʠʥʘʪʳ ʪʦʯʢʠ ʉ (ʨʠʩʫʥʦʢ 1.1) ʦʧʨʝ-

ʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ  
 

x
ʩ = x  ʁ+ Dx,       y

ʩ  = y
ʟ + Dy,                                   (1.1) 

 
ʛʜʝ x  ʁï ʟʥʘʯʝʥʠʝ ʘʙʩʮʠʩʩʳ ʢʠʣʦʤʝʪʨʦʚʦʡ ʣʠʥʠʠ, ʙʣʠʞʘʡʰʝʡ ʢ ʪʦʯʢʝ ʩ ʶʛʘ; 

       y
ʟ
 - ʟʥʘʯʝʥʠʝ ʦʨʜʠʥʘʪʳ ʢʠʣʦʤʝʪʨʦʚʦʡ ʣʠʥʠʠ, ʙʣʠʞʘʡʰʝʡ ʢ ʪʦʯʢʝ ʩ ʟʘʧʘʜʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ æʭ = 0,525 ʢʤ, æy = 0,682 ʢʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ x
ʩ
 =             

= 6065 + 0,525 = 6065,525 ʢʤ; y
ʩ
 = 3511 + 0,682 = 3511,682 ʢʤ. 

ʇʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ ʉ ʤʦʞʥʦ, ʠʟʤʝʨʠʚ ʨʘʩ-

ʩʪʦʷʥʠʷ a ʠ b ʜʦ ʙʣʠʞʘʡʰʠʭ ʶʞʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʣʠʥʠʡ ʩʝʪʢʠ, ʘ ʪʘʢʞʝ ʨʘʩ-

ʩʪʦʷʥʠʷ c ʠ d ʜʦ ʙʣʠʞʘʡʰʠʭ ʟʘʧʘʜʥʦʡ ʠ ʚʦʩʪʦʯʥʦʡ ʣʠʥʠʡ ʩʝʪʢʠ. ʆʪʨʝʟʢʠ Dx 

ʠ Dy, ʚʳʨʘʞʝʥʥʳʝ ʚ ʤʝʪʨʘʭ, ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ  

ba

a
x

+
=D 1000 ,   

dc

c
y

+
=D 1000 ,                          (1.2) 

ʛʜʝ 1000 - ʜʣʠʥʘ ʩʪʦʨʦʥʳ ʢʚʘʜʨʘʪʘ ʢʠʣʦʤʝʪʨʦʚʦʡ ʩʝʪʢʠ ʚ ʤʝʪʨʘʭ.  

ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʢʦʦʨʜʠʥʘʪ ʟʘʜʘʥʥʦʡ ʥʘ ʢʘʨʪʝ ʪʦʯʢʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʥʫʞʥʦ ʥʘʡʪʠ ʥʘ ʢʘʨʪʝ ʟʘʜʘʥʥʫʶ ʪʦʯʢʫ ʉ. 

ʇʦ ʮʠʬʨʘʤ, ʟʘʧʠʩʘʥʥʳʤ ʚ ʩʢʦʙʢʘʭ, ʥʘʧʨʠʤʝʨ (6415), ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʢʦ-

ʦʨʜʠʥʘʪʘʤʠ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʫʛʣʘ ʢʚʘʜʨʘʪʘ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʝʪʢʠ, ʦʧʨʝʜʝʣʠʪʴ 

ʢʚʘʜʨʘʪ ʠ ʧʦ ʦʧʠʩʘʥʠʶ ï ʪʦʯʢʫ ʉ (ʨʠʩʫʥʦʢ 1.2). 

ʈʠʩʫʥʦʢ 1.1 ï ʆʧʨʝʜʝʣʝʥʠʝ 
ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ 
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ʅʘ ʣʠʩʪʝ ʢʘʨʪʳ ʢʨʦʤʝ ʧʦʜʧʠʩʝʡ ʚʥʫʪʨʝʥʥʝʡ ʨʘʤʢʠ ʤʝʨʠʜʠʘʥʦʚ ʠ ʧʘʨʘʣ-

ʣʝʣʝʡ ʥʘʥʝʩʝʥʳ ʜʝʣʝʥʠʷ, ʢʦʪʦʨʝr ʦʙʦʟʥʘʯʘʶʪ ʤʠʥʫʪʳ ʜʫʛ ʤʝʨʠʜʠʘʥʦʚ ʠ 

ʧʘʨʘʣʣʝʣʝʡ. ɻʨʘʥʠʮʝʡ ʤʠʥʫʪ ʩʣʫʞʘʪ ʟʘʣʠʪʘʷ ʠ ʥʝʟʘʣʠʪʘʷ ʯʘʩʪʠ ʨʘʤʢʠ. ʊʘʢ: 

ʢʘʢ ʨʘʟʤʝʨ ʣʠʩʪʘ ʢʘʨʪʳ ʧʦ ʜʦʣʛʦʪʝ ʚ ʛʨʘʜʫʩʥʦʡ ʤʝʨʝ ʙʦʣʴʰʝ, ʯʝʤ ʧʦ ʰʠʨʦ-

ʪʝ, ʪʦ ʚʝʣʠʯʠʥʘ 1' ʜʫʛʠ ʤʝʨʠʜʠʘʥʘ ʚ ʣʠʥʝʡʥʦʡ ʤʝʨʝ ʤʝʥʴʰʝ. 

ʏʝʨʝʟ ʢʦʥʮʳ ʦʜʥʦʠʤʝʥʥʳʭ ʤʠʥʫʪ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ ʧʫʥʢʪʠʨʦʤ ʧʨʦʚʝʩʪʠ 

ʧʘʨʘʣʣʝʣʠ ʠ ʤʝʨʠʜʠʘʥʳ (ʩʤ. ʨʠʩʫʥʦʢ 1.2). ʇʦʣʫʯʝʥʥʘʷ ʩʝʪʢʘ ʠʟ ʧʘʨʘʣʣʝʣʝʡ ʠ 

ʤʝʨʠʜʠʘʥʦʚ ʩʣʫʞʠʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1.2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ 

 
ʐʠʨʦʪʫ ɺʩ ʠ ʜʦʣʛʦʪʫ Lc ʪʦʯʢʠ ʉ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 
ɺʩ = ɺ + æɺ;        Lʩ = L + æL, 

 
ʛʜʝ   ɺ ï ʰʠʨʦʪʘ ʙʣʠʞʘʡʰʝʡ ʢ ʪʦʯʢʝ ʉ ʧʘʨʘʣʣʝʣʠ; 

      L ï ʜʦʣʛʦʪʘ ʙʣʠʞʘʡʰʝʡ ʢ ʪʦʯʢʝ ʉ ʤʝʨʠʜʠʘʥʘ; 

æɺ, æL ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʠʨʘʱʝʥʠʷ ʠhʨʦʪʳ ʠ ʜʦʣʛʦʪ,r ʢʦʪʦʨʳʝ ʪʨʝʙʫʝʪʩʷ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,1'. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ æɺ ʠ æL ʚʳʧʦʣʥʠʪʴ- ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʪʦʯʢʠ ʉ 

ʣʠʥʠʷʤʠ, ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʘʨʘʣʣʝʣʠ ʠ ʤʝʨʠʜʠʘʥʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʤʠʥʫʪ-

ʥʳʝ ʨʘʤʢʠ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ. ʊʦʯʢʠ ʥʘ ʤʠʥʫʪʥʳʭ ʫʯʘʩʪʢʘʭ ʦʙʨʘʟʫʶʪ ʩʝʢʫʥ-

ʜʳ, ʦʜʥʦ ʜʝʣʝʥʠʝ ʨʘʚʥʦ 10". ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʰʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ ʪʦʯʢʠ ʉ ʨʘʚʥʘ  
 
ɺʩ = 54ʦ42' + 0ʦ00'23"= 54ʦ42'23";       Lʩ = 06ʦ14' + 0ʦ00'30"= 06ʦ14'30". 
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      ʆʧʨʝʜʝʣʝʥʠʝ ʘʟʠʤʫʪʦʚ, ʨʫʤʙʦʚ, ʜʠʨʝʢʮʠʦʥʥʳʭ ʫʛʣʦʚ ʠ ʥʘʭʦʞʜʝʥʠʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʥʠʤʠ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʤʝʩʪ-

ʥʦʩʪʠ, ʨʘʙʦʪ ʩ ʢʘʨʪʦʡ ʠʣʠ ʯʝʨʪʝʞʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦʣʦʞʝʥʠʝ 

ʣʠʥʠʠ (ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʣʠʥʠʶ) ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʦʨʦʥ ʩʚʝʪʘ ʠʣʠ ʢʘʢʦʛʦ-

ʥʠʙʫʜʴ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʨʠʥʠʤʘʝʤʦʛʦ ʟʘ ʠʩʭʦʜʥʦʝ. 
ʆʨʠʝʥʪʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʫʛʦʣʘ ʤʝʞʜʫ ʠʩʭʦʜʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʥʥʦʡ ʣʠʥʠʠ. ɿʘ ʠʩʭʦʜʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʣʷ 
ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʶʪ ʠʩʪʠʥʥʳʡ (ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ), ʤʘʛʥʠʪʥʳʡ ʤʝʨʠ-
ʜʠʘʥ ʠʣʠ ʦʩʴ ʘʙʩʮʠʩʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʧʣʘʥʘ. ɺ ʢʘʯʝʩʪʚʝ 
ʫʛʣʦʚ, ʦʧʨʝʜʝʣʷʶɦ ʠʭ ʥʘʧʨʘʚʣʝʥʠʝ ʣʠʥʠʠ, ʩʣʫʞʘʪ ʠʩʪʠʥʥʳʡ ʠ ʤʘʛʥʠʪʥʳʡ 
ʘʟʠʤʫʪʳ, ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʠ ʨʫʤʙ. 
ʋʛʦʣ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʝʨʠʜʠ-

ʘʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʥʥʦʡ ʣʠʥʠʠ MN ʥʘʟrʚʘʝʪʩʷ 
ʘʟʠʤʫʪʦʤ (ʨʠʩʫʥʦʢ 1.3), ʠʟʤʝʨʷʝʪʩʷ ʦʪ ʩʝʚʝʨʘ 
ʯʝʨʝʟ ʚʦʩʪʦʢ, ʶʛ ʠ ʟʘʧʘʜ, ʪ. ʝ. ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 
ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ, ʠ ʤʦʞʝʪ ʠʤʝʪʴ ʟʥʘʯʝ-
ʥʠʷ 0ï360ʦ. ɸʟʠʤʫʪ, ʠʟʤʝʨʷʝʤʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 
ʠʩʪʠʥʥʦʛʦ ʤʝʨʠʜʠʘʥʘ, ʥʘʟʚrʘʝʪʩʷ ʠʩʪʠʥʥʳʤ. 
ɺ ʛʝʦʜʝʟʠʠ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʧʨʷʤʦʝ ʠ ʦʙ-

ʨʘʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʷ ʣʠʥʠʠ. ɽʩʣʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʣʠʥʠʠ MN ʦʪ ʪʦʯʢʠ ʄ ʢ ʪʦʯʢʝ N ʩʯʠʪʘʪʴ ʧʨʷʤʳʤ, ʪʦ NM ï ʦʙʨʘʪʥʦʝ ʥʘʧʨʘʚ-

ʣʝʥʠʝ ʪʦʡ ʞʝ ʣʠʥʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʫʛʦʣ ɸ ï ʧʨʷʤʦʡ ʘʟʠʤʫʪ ʣʠʥʠʠ 

MN ʚ ʪʦʯʢʝ ʄ, ʘ ɸ1 ï ʦʙʨʘʪʥʳʡ ʘʟʠʤʫʪ ʵʪʦʡ ʞʝ ʣʠʥʠʠ ʚ ʪʦʯʢʝ N. ʄʝʨʠʜʠʘʥʳ 

ʨʘʟʥʳʭ ʪʦʯʝʢ ʥʝ ʧʘʨʘʣʣʝʣʴʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʭʦʜʷʪʩʷ ʚ ʪʦʯʢʘʭ 

ʧʦʣʶʩʦʚ. ʆʪʩʶʜʘ ʘʟʠʤʫʪ ʣʠʥʠʠ ʚ ʨʘʟʥʳʭ ʝʝ ʪʦʯʢʘʭ ʠʤʝʝʪ ʨʘʟʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʋʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʜʚʫʭ ʤʝʨʠʜʠʘʥʦʚ ʥʘʟʳʚʘʝʪʩʷ ʩʙʣʠʞʝʥʠʝʤ ʤʝ-

ʨʠʜʠʘʥʦʚ ʠ ʦʙʦʟʥʘʯʘʝʪʩʷ ɔ. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʨʷʤʳʤ ʠ ʦʙʨʘʪʥʳʤ ʘʟʠʤʫ-

ʪʘʤʠ ʣʠʥʠʠ MN ʚʳʨʘʞʘʝʪʩʷ ʬʦʨʤʫʣʦʡ  
 

A1 = A + 180ʦ + ɔ.                       (1.4) 
 
ʀʥʦʛʜʘ ʜʣʷ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʣʠʥʠʠ ʤʝʩʪ-

ʥʦʩʪʠ ʧʦʣʴʟʫʶʪʩʷ ʥʝ ʘʟʠʤʫʪʘʤʠ, ʘ ʨʫʤʙʘʤʠ. 

ʈʫʤʙʦʤ (ʨʠʩʫʥʦʢ. 1.4) ʥʘʟʳʚʘʝʪʩʷ ʦʩʪʨʳʡ 

ʫʛʦʣ ʤʝʞʜʫ ʙʣʠʞʘʡʰʠʤ (ʩʝʚʝʨʥʳʤ ʉ ʠʣʠ 

ʶʞʥʳʤ ʖ) ʥʘʧʨʘʚʣʝʥʠʝʤ ʤʝʨʠʜʠʘʥʘ ʠ 

ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʥʥʦʡ ʣʠʥʠʠ. ʈʫʤʙʳ ʦʙʦʟʥʘ-

ʯʘʶʪ ʙʫʢʚʦʡ r ʩ ʠʥʜʝʢʩʘʤʠ, ʫʢʘʟʳʚʘʶʱʠʤʠ 

ʯʝʪʚʝʨʪʴ, ʚ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʨʫʤʙ. ʅʘʟʚʘ-

ʥʠʷ ʯʝʪʚʝʨʪʝʡ ʩʦʩʪʘʚʣʝʥʳ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʦʙʦʟʥʘʯʝʥʠʡ ʩʪʦʨʦʥ ʩʚʝʪʘ. ʊʘʢ, ʧʝʨʚʘʷ 

ʯʝʪʚʝʨʪʴ ï ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʘʷ (ʉɺ), ʚʪʦʨʘʷ ï 

ʶʛʦ-ʚʦʩʪʦʯʥʘʷ (ʖɺ), ʪʨʝʪʴʷ ï ʶʛʦ-ʟʘʧʘʜʥʘʷ (ʖɿ), ʯʝʪʚʝʨʪʘʷ ï ʩʝʚʝʨʦ-

ʈʠʩʫʥʦʢ 1.3 ï ɸʟʠʤʫʪʳ 

ʉ

ɺ

ʖ

ɿ

r
r

r
r

ʩʟ
ʩʚ

ʶʚ
ʶʟ

ʈʠʩʫʥʦʢ 1.4 ï ʈʫʤʙʳ 



10 

 

ʟʘʧʘʜʥʘʷ (ʉɿ). ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʦʙʦʟʥʘʯʘʶʪ ʨʫʤʙʳ ʚ ʯʝʪʚʝʨʪʷʭ, ʥʘʧʨʠʤʝʨ, ʚ 

ʧʝʨʚʦʡ rʉɺ, ʚʦ ʚʪʦʨʦʡ rʖɺ. ʈʫʤʙʳ ʠʟʤʝʨʷʶʪ ʚ ʛʨʘʜʫʩʘʭ (0...90ʦ). ɿʘʚʠʩʠʤʦʩʪʠ 

ʤʝʞʜʫ ʘʟʠʤʫʪʘʤʠ ʠ ʨʫʤʙʘʤʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1.1. 
 
ʊ ʘ ʙ ʣ ʠ ʮ ʘ 1.1 ï ɿʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʘʟʠʤʫʪʘʤʠ ʠ ʨʫʤʙʘʤʠ  
ʅʦʤʝʨ ʯʝʪʚʝʨʪʠ ɿʥʘʯʝʥʠʝ ʘʟʠʤʫʪʘ ʅʘʟʚʘʥʠʝ ʨʫʤʙʦʚ ʉʦʦʪʥʦʰʝʥʠʷ ʘʟʠʤʫʪʘ ʩ ʨʫʤʙʦʤ 

I 0ï90 ʦ ʉɺ r = ɸ  

II  90ï180 ʦ ʖɺ r = 180 ʦ ï A 

III  180ï270 ʦ ʖɿ r = A ï180 ʦ 

IV 270ï360 ʦ ʉɿ r = 360 ʦ ï A 
 
ɺ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʦʨʠʝʥʪʠʨʦʚʘʥʠʝ ʣʠʥʠʠ ʧʨʦʠʟʚʦʜʷʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʘʙʩʮʠʩʩ. ʋʛʦʣ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʭʦʜʘ ʯʘʩʦ-

ʚʦʡ ʩʪʨʝʣʢʠ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ (ʩʝʚʝʨʥʦʛʦ) ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʠ ʘʙʩʮʠʩʩ ʜʦ 

ʣʠʥʠʠ, ʥʘʧʨʘʚʣʝʥʠʝ ʢʦʪʦʨʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʥʘʟʳʚʘʝʪʩʷ ʜʠʨʝʢʮʠʦʥʥʳʤ. ɼʠ-

ʨʝʢʮʠʦʥʥʳʝ ʫʛʣʳ ʦʙʦʟʥʘʯʘʶʪʩʷ ʙʫʢʚʦʡ ʘ ʠ ʧʦʜʦʙʥʦ ʘʟʠʤʫʪʫ ʠʟʤʝʥʷʶʪʩʷ 

0...360ʦ. 

ɼʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ ʢʘʢʦʛʦ-ʣʠʙʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʩʪʥʦʩʪʠ  

ʥʝ ʠʟʤʝʨʷʶʪ, ʝʛʦ ʟʥʘʯʝʥʠʝ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ, ʝʩʣʠ ʜʣʷ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʦʧʨʝʜʝʣʝʥ ʠʩʪʠʥʥʳʡ ʘʟʠʤʫʪ. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞ-

ʜʫ ʜʠʨʝʢʮʠʦʥʥʳʤ ʫʛʣʦʤ ʘ ʠ ʠʩʪʠʥʥʳʤ ʘʟʠʤʫ-

ʪʦʤ ɸ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.5  

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ɔ ï ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ ï 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʛʦʣ ʤʝʞʜʫ ʠʩʪʠʥʥʳʤ ʤʝ-

ʨʠʜʠʘʥʦʤ ʠ ʦʩʴʶ ʘʙʩʮʠʩʩ ʚ ʵʪʦʡ ʪʦʯʢʝ. ʆʩʴ 

ʘʙʩʮʠʩʩ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʝʚʦʤʫ ʤʝʨʠʜʠʘʥʫ ʟʦʥʳ, 

ʚ ʢʦʪʦʨʦʡ ʨʘʩʧʦʣʦʞʝʥʘ ʣʠʥʠʷ MN. ʂʘʢ ʚʠʜʥʦ 

ʠʟ ʨʠʩʫʥʢʘ, Ŭ =ɸ ï ɔ. ʊʘʢ ʞʝ ʢʘʢ ʠ ʜʣʷ ʘʟʠʤʫʪʘ, 

ʨʘʟʣʠʯʘʶʪ ʧʨʤ̫ʦʡ ʠ ʦʙʨʘʪʥʳʡ ʜʠʨʝʢʮʠʦʥʥʳʝ 

ʫʛʣʳ: Ŭ ï ʧʨʷʤʦʡ, Ŭ' ï ʦʙʨʘʪʥʳʡ ʜʠʨʝʢʮʠʦʥʥʳʝ 

ʫʛʣʳ ʣʠʥʠʠ MN: Ŭ' = Ŭ + 180Á. 

ʅʘʧʨʘʚʣʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʦʩʠ ʩʚʦʙʦʜʥʦ ʧʦʜʚʝʰʝʥʥʦʡ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ 

ʥʘʟʳʚʘʝʪʩʷ ʤʘʛʥʠʪʥʳʤ ʤʝʨʠʜʠʘʥʦʤ. ʋʛʦʣ ʤʝʞʜʫ ʩʝʚʝʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʥʥʦʡ ʣʠʥʠʠ ʥʘʟʳʚʘʶʪ ʤʘʛʥʠʪʥʳʤ 

ʘʟʠʤʫʪʦʤ. ʄʘʛʥʠʪʥʳʡ ʘʟʠʤʫʪ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʠʩʪʠʥʥʳʡ, ʩʯʠʪʘʶʪ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ ʜʚʠʞʝʥʠʷ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ; ʦʥ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0...3600. 

ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʫʛʦʣ ʤʝʞʜʫ ʵʪʠʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘʟʳʚʘʶʪ ʩʢʣʦʥʝʥʠʝʤ 

ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ŭ. ʇʝʨʝʜ ʟʥʘʯʝʥʠʝʤ ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʝʥʠʷ ʦʙʳʯʥʦ ʩʪʘ-

ʚʷʪ ʟʥʘʢ ʧʣʶʩ, ʟʘʧʘʜʥʦʛʦ ï ʤʠʥʫʩ. ɿʘʚʠʩʠʤʦʩʪʴ (ʨʠʩʫʥʦʢ 1.6, ʘ) ʤʝʞʜʫ ʠʩ-

ʪʠʥʥʳʤ ɸ ʠ ʤʘʛʥʠʪʥʳʤ ɸʤ ʘʟʠʤʫʪʘʤʠ  ʚʳʨʘʞʘʝʪʩʷ  ʬʦʨʤʫʣʦʡ   
 

ɸ = ɸʤ +  ŭ.                                                     (1.5) 
 

ʈʠʩʫʥʦʢ 1.5 ï ɿʘʚʠʩʠʤʦʩʪʴ 

ʤʝʞʜʫ ʜʠʨʝʢʮʠʦʥʥʳʤ ʫʛʣʦʤ 

 ʠ ʠʩʪʠʥʥʳʤ ʘʟʠʤʫʪʦʤ ʣʠʥʠʠ 



11 

 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʦʡ ʬʦʨʤʫʣʳ ʫʯʠʪʳʚʘʶʪ ʟʥʘʢ ʩʢʣʦʥʝʥʠʷ.  ɽʩʣʠ ʠʟ-
ʚʝʩʪʥʦ ʩʢʣʦʥʝʥʠʝ ŭ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ʠ ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ ɔ, ʪʦ ʧʦ 
ʠʟʤʝʨʝʥʥʦʤʫ ʤʘʛʥʠʪʥʦʤʫ ʘʟʠʤʫʪʫ ɸʤ ʣʠʥʠʠ ʄN ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʜʠʨʝʢ-
ʮʠʦʥʥʳʡ ʫʛʦʣ (ʨʠʩʫʥʦʢ 1.6, ʙ) ʵʪʦʡ ʣʠʥʠʠ:  

Ŭ = ɸʤ +  (ŭ ï ɔ),    (1.6) 
 

ʛʜʝ (ŭ ï ɔ) ï ʧʦʧʨʘʚʢʘ ʥʘ ʩʢʣʦʥʝʥʠʝ ʩʪʨʝʣʢʠ ʠ ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ (ʫʯʠ-
ʪʳʚʘʶʪ ʧʨʠ ʦʨʠʝʥʪʠʨʦʚʘʥʠʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ). 

ʘ)                                                             ʙ) 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʫʛʣʘʤʠ: 

 ʘ ï ʠʩʪʠʥʥʳʤ ʠ ʤʘʛʥʠʪʥʳʤ ʘʟʠʤʫʪʘʤʠ, ʙ ï ʤʘʛʥʠʪʥʳʤ ʘʟʠʤʫʪʦʤ ʠ ʜʠʨʝʢʮʠʦʥʥʳʤ ʫʛʣʦʤ 
 

      ʆʧʨʝʜʝʣʝʥʠʝ ʜʠʨʝʢʮʠʦʥʥʦʛʦ ʫʛʦʣʘ Ŭ, ʠʩʪʠʥʥʦʛʦ ɸʠ  ʠ ʤʘʛʥʠʪʥʦʛʦ ɸʤ 

ʘʟʠʤʫʪʦʚ, ʜʣʠʥ rd ʣʠʥʠʠ CD, ʟʘʜʘʥʥʦʡ ʥʘ ʢʘʨʪʝ. ʇʨʠ ʨʝʰʝʥʠʠ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ ʧʦ ʦʧʠʩʘʥʠʶ ʦʪʳʩʢʘʪʴ ʪʦʯʢʫ D, ʧʨʦʚʝʩʪʠ 

ʣʠʥʠʶ CD, ʠʟʤʝʨʠʪʴ ʧʨʠ ʧʦʤʦʱʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʛʦ ʪʨʘʥʩʧʦʨʪʠʨʘ ʜʠʨʝʢ-

ʮʠʦʥʥʡr ʫʛʦʣ Ŭ, ʘ ʟʘʪʝʤ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ ʩʚʟ̫ʠ ʫʛʣʦʚ ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ, 

ʚʳʯʠʩʣʠʪʴ ʘʟʠʤʫʪʳ. ʊʦʧʦʛʨʘʬʠʯʝʩʢʠʡ ʪʨʘʥʩʧʦʨʪʠʨ ʧʨʠʣʦʞʠʪʴ ʢ ʚʝʨʪʠ-

ʢʘʣʴʥʦʡ ʣʠʥʠʠ ʩʝʪʢʠ ʪʘʢ, ʯʪʦʙʳ ʮʝʥʪʨ ʝʛʦ ʩʦʚʧʘʣ ʩ ʪʦʯʢʦʡ ʧʝʨʝʩʝʯʝʥʠʷ ʣʠ-

ʥʠʠ CD ʩ ʢʦʦʨʜʠʥʘʪʥʦʡ ʣʠʥʠʝʡ, ʘ ʜʠʘʤʝʪʨʘʣʴʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʰʪʨʠʭʠ 

ʩʦʚʧʘʣʠ ʩ ʥʝʡ. ɿʘʪʝʤ ʧʦ ʭʦʜʫ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ CD ʦʪʩʯʠ-

ʪʘʪʴ ʜʠʨʝʢʮʠʦʥʥʳʡ ʫʛʦʣ Ŭ, ʢʦʪʦʨʳʡ ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʧʨʠʤʝʨʝ ʨʘʚʝʥ 51ʦ. ʎʝ-

ʥʘ ʜʝʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʘ 30', ʦʪʩʯʝʪ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ           

10'ï15'. ʀʩʪʠʥʥʳʡ ʠ ʤʘʛʥʠʪʥʳʡ ʘʟʠʤʫʪʳ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
 

ɸʠ = Ŭ+  ɔ;  ɸʤ = ɸʠ ï ŭ,   (1.7) 
 

ʛʜʝ  ɔ ï ʟʦʥʘʣʴʥʦʝ ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ; 

       ŭ ï ʤʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ. 
ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ɔ ʠ ŭ ʤʦʛʫʪ ʙʳʪʴ ʚʝʣʠʯʠʥʘʤʠ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳ-

ʤʠ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ. ɺʦʩʪʦʯʥʦʝ ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ ʠ ʚʦʩʪʦʯʥʦʝ 
ʤʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ; ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʝʚʝʨʥʳʝ ʥʘʧʨʘʚʣʝ-
ʥʠʷ ʣʠʥʠʡ ʩʝʪʢʠ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ ʦʪʢʣʦʥʝʥʳ ʢ ʚʦʩʪʦʢʫ ʦʪ ʩʝʚʝʨʥʦʛʦ 
ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʪʠʥʥʦʛʦ ʤʝʨʠʜʠʘʥʘ. ɿʘʧʘʜʥjʝ ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ ʠ ʟʘ-
ʧʘʜʥʦʝ ʤʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ. 
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ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʝʨʠʜʠʘʥʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʣʠʩʪʘ 
ʢʘʨʪʳ. ʀʟ ʨʠʩʫʥʢʘ 1.7 ʚʠʜʥʦ, ʯʪʦ ʩʙʣʠʞʝʥʠʝ ʤʝʨʠʜʠʘʥʦʚ ï ʟʘʧʘʜʥʦʝ            
(ɔ = ï2Á20'), ʩʢʣʦʥʝʥʠʝ ʤʘʛʥʠʪʥʦʡ ʩʪʨʝʣʢʠ ï ʚʦʩʪʦʯʥʦʝ (ŭ = + 6Á10'). 
ɺ ʣʝʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ ʢʘʨʪʳ ʠʤʝʝʪʩ ̫ʧʨʠʤʝ-

ʯʘʥʠʝ: ʤʘʛʥʠʪʥʦʝ ʩʢʣʦʥʝʥʠʝ ʚ ʛʦʜ ʠʟʤʝʥʝ̫ʪʩʷ ʥʘ 
2', ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʫʞʥʦ ʚʚʝʩʪʠ ʧʦʧʨʘʚʢʫ ʥʘ 
ʢʘʞʜʳʡ ʛʦʜ ʩ ʤʦʤʝʥʪʘ ʠʟʜʘʥʠʷ ʢʘʨʪʳ (1995 ʛ.) ʜʦ 
ʪʝʢʫʱʝʛʦ ʛʦʜʘ. ʅʘʧʨʠʤʝʨ, ʛʦʜ ʨʘʙʦʪʳ ʩ ʢʘʨʪʦʡ 
2012, ʪʦʛʜʘ 2012 ï 1995 = 17 ʣʝʪ, 17 2' = 34'; ʚʝʣʠ-
ʯʠʥʘ ŭ = + 6Á10' + 0Á34' = 6Á44'. ʉ ʫʯʝʪʦʤ ʠʟʣʦ-
ʞʝʥʥʦʛʦ  

 
ɸʠ = 51Á00' ï 2Á20' = 48Á40'; 

 
ɸʤ = 48Á40'ï 6Á 44' = 41Á56'. 

 
ɼʣʠʥʫ ʟʘʜʘʥʥʦʡ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ 

ʣʠʥʠʠ CD ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʥʦʨʤʘʣʴʥʦʤʫ ʧʦʧʝʨʝʯ-

ʥʦʤʫ ʤʘʩʰʪʘʙʫ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦ ʫʯʝʙʥʠʢʫ 

ʠʟʫʯʠʪʴ ʧʨʘʚʠʣʘ ʨʘʙʦʪʳ ʩ ʥʠʤ. ʀʛʣʘʤʠ ʠʟʤʝʨʠʪʝ-

ʣʷ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʥʘ ʢʘʨʪʝ ʚʝʣʠʯʠʥʫ ʣʠʥʠʠ CD. 

ʈʘʩʧʦʣʦʞʠʪʴ ʠʛʣʳ ʠʟʤʝʨʠʪʝʣʷ ʥʘ ʥʠʞʥʝʡ ʣʠʥʠʠ ʤʘʩʰʪʘʙʥʦʡ ʣʠʥʝʡʢʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʣʝʚʘʷ ʠʛʣʘ ʥʘʭʦʜʠʣʘʩʴ ʥʘ ʢʨʘʡʥʝʤ ʣʝʚʦʤ ʨʘʟʛʨʘʬʣʝʥʥʦʤ 

ʜʝʣʝʥʠʠ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʘ, ʘ ʧʨʘʚʘʷ ʩʦʚʧʘʣʘ ʩ ʢʘʢʠʤ-ʣʠʙʦ ʚʝʨʪʠʢʘʣʴ-

ʥʳʤ ʜʝʣʝʥʠʝʤ (ʨʠʩʫʥʦʢ 1.8, ʧʝʨʚʦʝ ʧʦʣʦʞʝʥʠʝ). ʇʨʠ ʨʘʙʦʪʝ ʤʘʩʰʪʘʙʥʘʷ 

ʣʠʥʝʡʢʘ ʥʘʭʦʜʠʪʩʷ ʚ ʣʝʚʦʡ ʨʫʢʝ, ʘ ʠʟʤʝʨʠʪʝʣʴ ï ʚ ʧʨʘʚʦʡ. ɿʘʪʝʤ ʧʝʨʝʤʝ-

ʩʪʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦ ʦʙʝ ʠʛʣʳ ʚʚʝʨʭ: ʧʨʘʚʫʶ ï ʧʦ ʪʦʡ ʞʝ ʚʝʨʪʠʢʘʣʴʥʦʡ ʣʠʥʠʠ 

(ʩʤ. ʨʠʩʫʥʦʢ 1.8, ʚʪʦʨʦʝ ʧʦʣʦʞʝʥʠʝ), ʘ ʣʝʚʫʶ ï ʜʦ ʩʦʚʧʘʜʝʥʠʷ ʩ ʥʘʢʣʦʥʥʦʡ 

ʣʠʥʠʝʡ ʠ ʩʯʠʪʘʪʴ ʜʣʠʥʫ ʣʠʥʠʠ CD. 
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ʈʠʩʫʥʦʢ 1.7 ï ʉʭʝʤʘ 
ʥʘʧʨʘʚʣʝʥʠʡ ʛʝʦʛʨʘʬʠʯʝ-
ʩʢʦʛʦ ʠ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠ-
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2 



13 

 

ɼʣʷ ʤʘʩʰʪʘʙʘ 1 : 10 000 ʦʩʥʦʚʘʥʠʝ ʧʦʧʝʨʝʯʥʦʛʦ ʤʘʩʰʪʘʙʘ ʨʘʚʥʦ ʨʘʩʩʪʦ-

ʷʥʠʶ 200 ʤ, ʥʘʠʤʝʥʴʰʝʝ ʜʝʣʝʥʠʝ ʚ ʣʝʚʦʡ ʯʘʩʪʠ ï 20 ʤ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ 

ʦʪʨʝʟʢʘ ʥʘ ʦʜʥʦ ʜʝʣʝʥʠʝ ʚʚʝʨʭ ï 2 ʤ. 

ɼʣʠʥʫ ʣʠʥʠʠ CD ʧʦ ʣʠʥʝʡʢʝ ʦʧʨʝʜʝʣʠʪʴ ʦʪ ʧʨʘʚʦʡ ʠʛʣʳ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʢ ʣʝ-

ʚʦʡ ʪ. ʝ. 200 + 200 + 40+ 3 Ŀ 2 = 446 ʤ. ʇʦʣʫʯʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʟʘʧʠʩʘʪʴ ʩ ʪʦʯʥʦ-

ʩʪʴʶ ʜʦ 1 ʤ. ʪ. ʝ. d = 446 ʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪ rʟʘʜʘʥʥʦʡ ʪʦʯʢʠ ʉ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʳʩʦʪ ʪʦʯʝʢ. 

ɺʳʩʦʪʘ ʪʦʯʢʠ, ʣʝʞʘʱʝʡ ʥʘ ʛʦʨʠʟʦʥʪʘʣʠ, ʨʘʚʥʘ 

ʚrʩʦʪʝ ʛʦʨʠʟʦʥʪʘʣʠ. ɺʳʩʦʪʳ ʦʪʜʝʣʴʥʳʭ ʛʦʨʠ-

ʟʦʥʪʘʣʝʡ ʧʦʜʧʠʩʘʥʳ ʚ ʠʭ ʨʘʟʨʳʚʝ. ɺʩrʦʪʳ ʜʨʫ-

ʛʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʟʥʘʷ ʚʳʩʦ-

ʪʫ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ, ʘ ʪʘʢʞʝ ʚʳʩʦʪʳ ʧʦʜʧʠʩʘʥ-

ʥʳʭ ʛʦʨʠʟʦʥʪʘʣʝʡ ʠ ʚʩrʦʪʳ ʪʝʭ ʭʘʨʘʢʪʝʨʥʳʭ 

ʪʦʯʝʢ ʨʝʣʴʝʬʘ, ʫ ʢʦʪʦʨʳʭ ʧʦʜʧʠʩʘʥʳ ʠʭ ʦʪʤʝʪ-

ʢʠ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʶʪ, ʯʪʦ ʚʳʩʦʪʳ ʛʦʨʠʟʦʥ-

ʪʘʣʝʡ ʢʨʘʪʥʳ ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ ʨʝʣʝɹʬʘ. ɺʳʩʦʪʘ 

ʪʦʯʢʠ ʉ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʤʝʞʜʫ ʜʚʫʤʷ ʛʦʨʠʟʦʥʪʘ-

ʣʷʤʠ (ʨʠʩʫʥʦʢ 1.9), ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 

ʛʉ

b
H H h

a
= + ,                                               (1.8) 

ʛʜʝ Hʛ - ʚʳʩʦʪʘ ʤʝʥʴʰʝʡ ʛʦʨʠʟʦʥʪʘʣʠ; 

        h ï ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ; 

         b ï ʜʣʠʥʘ ʟʘʣʦʞʝʥʠʷ ʩʢʘʪʘ; 

         a ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʪʦʯʢʠ ʜʦ ʤʝʥʴʰʝʡ ʛʦʨʠʟʦʥʪʘʣʠ, ʠʟʤʝʨʷʝʤʳʝ ʧʦ ʢʘʨʪʝ 

ʣʠʥʝʡʢʦʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʤʝʪʢʠ ʪʦʯʢʠ ʉ. ɼʣʷ ʝʝ ʥʘʭʦʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝ-

ʩʪʠ ʥʘ ʢʘʨʪʝ ʦʪʨʝʟʦʢ ʧʨʷʤʦʡ ʣʠʥʠʠ, ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʪʦʯʢʫ ʉ ʠ ʩʦʝʜʠʥʷʶ-

ʝɦʡ ʩʦʩʝʜʥʠʝ ʛʦʨʠʟʦʥʪʘʣʠ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʨʘʩʩʪʦʷʥʠʶ, ʠ ʠʟʤʝʨʠʪʴ ʥʘ ʢʘʨʪʝ 

ʦʪʨʝʟʢʠ ʘ ʠ b. ʆʪʤʝʪʢʘ ʪʦʯʢʠ ʉ ʧʨʠ h = 2,5 ʤ, b = 4 ʤʤ, a = 10 ʤʤ ʩʦʩʪʘʚʠʪ  
 

ʅc = 200 + (2,5Ŀ4) / 10 = 201 ʤ. 

ʆʧʨʝʜʝʣʠʪʴ ʦʪʤʝʪʢʫ ʛʦʨʠʟʦʥʪʘʣʠ ʧʦ ʫʢʘʟʘʥʥʦʡ 

ʥʘ ʢʘʨʪʝ ʦʪʤʝʪʢʝ ʪʦʯʢʠ:  
H = 2,5; h = 5 ʤ.  

ʆʪʤʝʪʢʘ ʛʦʨʠʟʦʥʪʘʣʠ ʨʘʚʥʘ, ʙʣʠʞʘʡʰʝʤʫ ʯʠʩ-

ʣʫ ʢ ʫʢʘʟʘʥʥʦʡ ʦʪʤʝʪʢʝ ʪʦʯʢʠ ʠ ʢʨʘʪʥʦʤʫ ʚʳʩʦʪʝ 

ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ (ʨʠʩʫʥʦʢ 1.10.). ʇʨʠ h = 2,5 ʤ 

ʦʪʤʝʪʢʘ ʛʦʨʠʟʦʥʪʘʣʠ ʨʘʚʥʘ 182,5 ʤ, ʧʨʠ h = 5 ʤ ï 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 180 ʤ. 
 
 

      ʆʧʨʝʜʝʣʝʥʠʝ ʫʢʣʦʥʘ ʠ ʫʛʣʘ ʥʘʢʣʦʥʘ ʣʠʥʠʠ, ʫʢʘʟʘʥʥʦʡ ʥʘ ʢʘʨʪʝ. 

ʋʢʣʦʥʦʤ ʥʘʟʳʚʘʝʪʩʷ ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ ʠʣʠ ʦʪʥʦʰʝʥʠʝ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ 

200

ʘ b
C

ʈʠʩʫʥʦʢ 1.9 ï ʆʧʨʝʜʝʣʝʥʠʝ 

ʦʪʤʝʪʢʠ ʪʦʯʢʠ 

185,4

ʈʠʩʫʥʦʢ 1.10 ï ʆʧʨʝʜʝʣʝ-

ʥʠʝ ʦʪʤʝʪʢʠ ʛʦʨʠʟʦʥʪʘʣʠ 

ʦʪʤʝʪʢʠ ʪʦʯʢʠ 
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ʢʦʥʝʯʥʦʡ ʠ ʥʘʯʘʣʴʥʦʡ ʪʦʯʝʢ ʫʢʘʟʘʥʥʦʡ ʣʠʥʠʠ ʢ ʝʝ ʛʦʨʠʟʦʥʪʘʣʥɹʦʤʫ ʧʨʦʣʦ-

ʞʝʥʠʶ. ɿʥʘʯʝʥʠʝ ʫʢʣʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

i = tgn = (ʅʢ ï ʅʥ ) / d,                                                            (1.9) 
 

ʛʜʝ         n ï ʫʛʦʣ ʥʘʢʣʦʥʘ; 
     ʅʢ, ʅʥ  ï ʦʪʤʝʪʢʠ  ʢʦʥʝʯʥʦʡ  ʠ  ʥʘ 
                    ʯʘʣʴʥʦʡ ʪʦʯʝʢ ʣʠʥʠʠ ʩʦ- 
                     ʦʪʚʝʪʩʪʚʝʥʥʦ;  
              d ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʨʦʣʦʞʝʥʠʝ.  
ʋʛʦʣ ʥʘʢʣʦʥʘ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʛʨʘʬʠʢʫ ʟʘʣʦʞʝʥʠʡ (ʨʠʩʫʥʦʢ 1.11) 
ɿʘʪʝʤ ʥʘʭʦʜʷʪ ʪʘʥʛʝʥʩ ʫʛʣʘ ʥʘʢʣʦʥʘ. 
ɼʣʷ ʫʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1.11 ʣʠʥʠʠ 
ɸɺ v = lÁ10'. ʋʢʣʦʥ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʨʦ-
ʤʠʣʷʭ ʠʣʠ ʚ ʧʨʦʮʝʥʪʘʭ. 

i ɸɺ= tg lÁ10' = 0,020 = 20 ă. 
      ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʣʠʥʠʠ ʩ ʟʘʜʘʥʥʳʤ ʫʢʣʦʥʦʤ ʤʝʞʜʫ ʜʚʫʤʷ ʪʦʯʢʘʤʠ, 
ʫʢʘʟʘʥʥʳʤʠ ʥʘ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʝ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʪʘʢʦʡ 
ʟʘʜʘʯʠ ʚʦʟʥʠʢʘʝʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʚʳʙʦʨʝ ʪʨʘʩʩʳ ʜʣʷ ʙʫʜʫʱʝʡ ʜʦʨʦʛʠ ʠ ʜʨʫ-
ʛʠʭ ʣʠʥʝʡʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 
ʋʩʣʦʚʠʝ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʪʘʢ:  

i < iʧʨ.                                                      (1.10) 
 

ʛʜʝ   i ï ʧʨʦʝʢʪʥʳʡ ʫʢʣʦʥ; 

iʧʨ ï ʧʨʝʜʝʣʴʥʳʡ ʫʢʣʦʥ. 

ɺʳʯʠʩʣʷʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʜʘʥʥʦʤʫ ʧʨʝʜʝʣʴʥʦʤʫ ʫʢʣʦʥʫ iʧʨ ʟʘʣʦ-

ʞʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ,  
 

ʧʨ

,
h

d
M i
=                                                (1.11) 

 
ʛʜʝ  h ï ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ ʨʝʣʝɹʬʘ, ʤ; 

M ï ʟʥʘʤʝʥʘʪʝʣʴ ʤʘʩh ʪʘʙʘ. 
ɹʝʨʝʪʩʷ ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʚ ʤʘʩʰʪʘʙʝ ʢʘʨʪʳ 

ʠʟʤʝʨʠʪʝʣʝʤ, ʦʜʥʘ ʝʛʦ ʥʦʞʢʘ ʩʪʘʚʠʪʩʷ ʥʘ ʪʦʯ-
ʢʫ ɸ, ʘ ʚʪʦʨʦʡ ʜʝʣʘʶʪʩʷ ʟʘʩʝʯʢʠ ʥʘ ʛʦʨʠʟʦʥʪʘ-
ʣ̫ ʭ (ʨʠʩʫʥʦʢ 1.12). ɽʩʣʠ ʥʦʞʢʘ ʠʟʤʝʨʠʪʝʣʷ ʥʝ 
ʙʫʜʝʪ ʜʦʩʪʘʚʘʪʴ ʛʦʨʠʟʦʥʪʘʣʠ, ʪʦ ʧʨʦʚʦʜʠʪʩʷ 
ʣʠʥʠ ̫ ʧʦ ʢʨʘʪʯʘʡʰʝʤʫ ʥʘʧʨʘʚʣʝʥʠʶ. ɿʘʪʝʤ 
ʵʪʦ ʨʘʩʩʪʦʷʥʠʝ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʦʪ ʧʦʣʫʯʝʥʥʦʡ 
ʪʦʯʢʠ ʜʦ ʩʣʝʜʫʶɦ ʠʭ ʛʦʨʠʟʦʥʪʘʣʝʡ.  
ʏʪʦʙʳ ʫʢʣʦʥ ʣʠʥʠʠ ʥʝ ʧʨʝʚʦʩʭʦʜʠʣ iʧʨ, ʥʠ 

ʦʜʥʦ ʟʘʣʦʞʝʥʠʝ ʥʘ ʥʝʡ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴ-

ʰʝ, ʯʝʤ ʨʘʩʩʯʠʪʘʥʥʦʝ d. ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞ-

ʜʫ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʙʦʣʴʰʝ ʨʘʩʩʯʠʪʘʥʥʦʛʦ, ʥʘʧʨʘʚʣʝʥʠʝ ʣʠʥʠʠ ʤʦʞʥʦ ʚʳʙʠ-

ʈʠʩʫʥʦʢ 1.11 ï ɻʨʘʬʠʢ ʟʘʣʦʞʝʥʠʡ 

ʈʠʩʫʥʦʢ 1.12 ï ʇʨʦʣʦʞʝʥʠʝ  

ʣʠʥʠʠ ʩ ʟʘʜʘʥʥʳʤ ʫʢʣʦʥʦʤ 

ɸ 

ɺ 
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ʨʘʪʴ ʧʨʦʠʟʚʦʣʴʥʦ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚ ʨʘʩʪʚʦʨ ʮʠʨʢʫʣʷ ʙʝʨʫʪ ʦʪʨʝʟʦʢ, 

ʨʘʚʥʳʡ d, ʠ ʩʪʨʦʷʪ ʣʦʤʘʥʫʶ ʣʠʥʠʶ, ʫʤʝʱʘʷ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʨʘʩʩʯʠ-

ʪʘʥʥʦʝ ʧʨʝʜʝʣʴʥʦʝ ʟʘʣʦʞʝʥʠʝ 

ʆʧʨʝʜʝʣʝʥʠʝ ʥʘ ʢʘʨʪʝ ʛʨʘʥʠʮ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ. ɺʦʜʦʩʙʦʨʥʦʡ 

ʥʘʟʳʚʘʶʪ ʧʣʦʱʘʜʴ, ʩ ʢʦʪʦʨʦʡ ʜʦʞʜʝʚʳʝ ʠ ʪʘʣʳʝ ʚʦʜʳ ʧʦʩʪʫʧʘʶʪ ʚ ʨʫʩʣʦ. ɼʣʷ ʝʝ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʜʦ ʥʘʤʝʪʠʪʴ ʥʘ ʢʘʨʪʝ ʛʨʘʥʠʮʫ ʚʦʜʦʩʙʦʨʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ 

ʚʥʫʪʨʠ ʵʪʦʡ ʛʨʘʥʠʮʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʥʝʦʙʭʦʜʠʤʦ, ʥʘʧʨʠ-

ʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʨʦʛʠ ʜʣʷ ʨʘʩʯʝʪʘ ʦʪʚʝʨʩʪʠʷ ʤʦʩʪʘ ʠʣʠ ʪʨʫʙʳ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʦʱʥʦʩʪʴ ʧʦʪʦʢʘ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʨʘʩʯʝʪʘ ʩʦʟʜʘ-

ʚʘʝʤʳʭ ʥʘ ʚʦʜʦʪʦʢʘʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʦʦʨʫ-

ʞʝʥʠʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʚʦʜʦʩʙʦʨʥʦʡ 

ʧʣʦʱʘʜʠ ʥʘ ʢʘʨʪʝ ʧʨʦʚʦʜʷʪ ʚʦʜʦʨʘʟʜʝʣʴʥʳʝ 

ʣʠʥʠʠ, ʘ ʟʘʪʝʤ ʦʪ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʦʦʨʫʞʝ-

ʥʠʷ ʢ ʚʦʜʦʨʘʟʜʝʣʴʥʳʤ ʣʠʥʠʷʤ ʧʨʦʚʦʜʷʪ 

ʣʠʥʠʠ ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʘʪʘ, ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʳʝ ʛʦʨʠʟʦʥʪʘʣʷʤ. 

ʅʘʧʨʠʤʝʨ, ʚʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʜʣʷ 

ʪʦʯʢʠ ʈ, ʛʜʝ ʧʨʝʜʩʪʦʠʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʪʨʫʙʳ, (ʨʠʩʫʥʦʢ 1.13), ʦʛʨʘʥʠʯʝʥʘ 

ʰʪʨʠʭʦʚʦʡ ʣʠʥʠʝʡ, ʦʙʨʘʟʦʚʘʥʥʦʡ 

ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʠ ʜʚʫʤʷ ʣʠʥʠʷʤʠ 

ʥʘʠʙʦʣʴʰʝʛʦ ʩʢʘʪʘ.  

ʇʦ ʢʘʨʪʘʤ (ʧʣʘʥʘʤ) ʠʩʧʦʣʴʟʫʶʪ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦɦ ʘʜʝʡ. 

ɻʨʘʬʠʯʝʩʢʠʡ ʩʧʦʩʦʙ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʚʝʣʠʯʠʥʳ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʧʘ-

ʣʝʪʢʫ ʥʘʢʣʘʜʳʚʘʶʪ ʥʘ ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ, ʚʳʯʠʩʣʷʶʪ ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʳʭ ʠ 

ʥʝʧʦʣʥʳʭ ʢʚʘʜʨʘʪʦʚ ʠʣʠ ʜʨʫʛʠʭ ʟʘʨʘʥʝʝ ʠʟʚʝʩʪʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʠʛʫʨ, ʠʭ 

ʩʫʤʤʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʰʪʘʙʘ ʢʘʨʪʳ, ʜʘʩʪ ʚʝʣʠʯʠʥʫ ʠʩʢʦʤʦʡ ʬʠʛʫʨʳ. 

ʄʝʭʘʥʠʯʝʩʢʠʡ ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʝʡ ʦʩʥʦʚʘʥ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʧʣʘʥʠʤʝʪʨʘ ï ʧʨʠʙʦʨʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʳʩʪʨʦ ʠ ʪʦʯʥʦ 

ʠʟʤʝʨʷʪʴ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʦʚ ʣʶʙʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʧʦʣʷʨʥʳʝ ʧʣʘʥʠʤʝʪʨʳ (ʨʠʩʫʥʦʢ 1.14). 

 
 
 
 
 
 
 
 
 

ʈʠʩʫʥʦʢ 1.14 ï ʇʦʣʷʨʥʳʡ ʧʣʘʥʠʤʝʪʨ: 

1 ï ʧʦʣʶʩʥʳʡ ʨʳʯʘʛ; 2 ï ʛʨʫʟ; 3 ï ʦʙʚʦʜʥʘʷ ʠʛʣʘ; 4ï ʦʙʚʦʜʥʦʡ ʨʳʯʘʛ; 

ʈʠʩʫʥʦʢ 1.13 ï ʆʧʨʝʜʝʣʝʥʠʝ  
ʛʨʘʥʠʮ  r

ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ 

ʆʪʩʯʝʪ ʧʦ ʧʣʘʥʠʤʝʪʨʫ 6422 
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 5 ï ʩʯʝʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ (ʮʠʬʝʨʙʣʘʪ); 6 ï ʩʯʝʪʥʦʝ ʢʦʣʝʩʦ; 7 ï ʚʝʨʥʴʝʨ. 

ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʨʳʯʘʛʦʚ ï ʧʦʣʶʩʥʦʛʦ 1 ʠ ʦʙʚʦʜʥʦʛʦ 4, ʩʦʝʜʠʥʷʝʤʳʭ 

ʰʘʨʥʠʨʦʤ 8. ʇʦʣʶʩ ʧʣʘʥʠʤʝʪʨʘ (ʤʘʩʩʠʚʥʳʡ ʮʠʣʠʥʜʨ 2 ʩ ʠʛʣʦʡ, ʚʪʢrʘʝʤʦʡ 

ʚ ʙʫʤʘʛʫ) ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʷ ʧʣʦʱʘʜʠ ʦʩʪʘʝʪʩʷ ʥʝʧʦʜʚʠʞʥʳʤ. ʅʘ ʢʦʥʮʝ 

ʜʣʠʥʥʦʛʦ ʧʣʝʯʘ ʦʙʚʦʜʥʦʛʦ ʨʯrʘʛʘ ʫʢʨʝʧʣʝʥ ʰʧʠʣʴ 3 (ʠʣʠ ʣʫʧʘ ʩ ʤʘʨʢʦʡ ʚ 

ʚʠʜʝ ʢʨʝʩʪʘ ʚ ʝʝ ʮʝʥʪʨʝ), ʢʦʪʦʨʳʤ ʦʙʚʦʜʷʪ ʢʦʥʪʫʨ ʠʟʤʝʨʷʝʤʦʡ ʧʣʦʱʘʜʠ. ʅʘ 

ʢʦʨʦʪʢʦʤ ʧʣʝʯʝ ʦʙʚʦʜʥʦʛʦ ʨʳʯʘʛʘ ʢʨʝʧʠʪʩʷ ʢʘʨʝʪʢʘ ʩ ʤʝʨʥʳʤ ʢʦʣʝʩʠʢʦʤ 6, 

ʦʧʠʨʘʶʱʠʤʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʙʫʤʘʛʠ, ʠ ʩʯʝʪʥʳʤ ʤʝʭʘʥʠʟʤʦʤ. ʂʦʛʜʘ ʦʙ-

ʚʦʜʥʦʡ ʰʧʠʣʴ 3 (ʠʣʠ ʤʘʨʢʘ) ʧʝʨʝʤʝʱʘʝʪʩʷ ʧʦ ʣʠʥʠʠ ʢʦʥʪʫʨʘ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦ ʨʳʯʘʛʫ, ʤʝʨʥʦʝ ʢʦʣʝʩʠʢʦ 6 ʢʘʪʠʪʩʷ ʧʦ ʙʫʤʘʛʝ. ʇʨʠ ʧʝʨʝʤʝɦ ʝʥʠʠ ʦʙ-

ʚʦʜʥʦʛʦ ʰʧʠʣʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʳʯʘʛʘ ʢʦʣʝʩʠʢʦ ʩʢʦʣʴʟʠʪ ʧʦ ʙʫʤʘʛʝ ʥʝ 

ʚʨʘʱʘʷʩʴ. ʈʳʯʘʛʠ ʧʣʘʥʠʤʝʪʨʘ ʨʘʩʧʦʣʘʛʘʶʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʥʦ ʜʨʫʛ ʢ ʜʨʫʛʫ, ʘ ʧʨʠ ʦʙʚʦʜʝ ʢʦʥʪʫʨʘ ʫʛʣʳ, ʩʦʩʪʘʚʣʷʝʤʳʝ ʠʤʠ, ʜʦʣʞʥʳ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 30 ʜʦ 150ʦ. ʆʪʩʯʝʪ ʧʦ ʩʯʝʪʥʦʤʫ ʫʩʪʨʦʡʩʪʚʫ ʚʳʨʘ-

ʞʘʝʪʩʷ ʯʝʪʳʨʝʭʟʥʘʯʥʳʤ ʯʠʩʣʦʤ 6422 ʚ ʜʝʣʝʥʠʷʭ ʧʣʘʥʠʤʝʪʨʘ. ɽʛʦ ʧʝʨʚʘʷ 

ʮʠʬʨʘ 6 ï ʦʪʩʯʝʪ ʧʦ ʮʠʬʝʨʙʣʘʪʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʣʘʜʰʝʤʫ ʟʥʘʯʝʥʠʶ, 

ʩʥʷʪʦʤʫ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʫʢʘʟʘʪʝʣʷ; ʧʦʩʣʝʜʫʶʱʠʝ ʜʚʝ ʮʠʬʨʳ 42 ï ʦʪʩʯʝʪ ʧʦ 

ʩʯʝʪʥʦʤʫ ʢʦʣʝʩʫ, ʩʦʦʪʚʝʪʩʪʚʫʁʱʠʡ ʥʫʣʶ ʚʝʨʥʴʝʨʘ; ʧʦʩʣʝʜʥʷʷ ʮʠʬʨʘ ʦʪʩʯʝ-

ʪʘ 2 ï ʥʦʤʝʨ ʰʪʨʠʭʘ ʚʝʨʥʴʝʨʘ.   

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʧʨʝʜʝʣʷʝʪ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʚ ʜʝʣʝʥʠʷʭ ʧʣʘʥʠ-

ʤʝʪʨʘ. ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʥʘ ʤʝʩʪʥʦʩʪʠ (ʛʘ, ʤ2) ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʮʝʥʫ ʜʝʣʝʥʠʷ ʧʣʘʥʠʤʝʪʨʘ ʩ, ʪ. ʝ. ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʫʶ ʦʜʥʦʤʫ ʜʝʣʝʥʠʶ ʧʣʘʥʠʤʝʪʨʘ. ʇʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʙʫʜʝʪ ʚʳʯʠʩʣʝʥʘ 

ʧʦ ʬʦʨʤʫʣʝ 
 

S = ʩæʠ.                                                      (1.12) 
 
ʎʝʥʘ ʜʝʣʝʥʠʷ ʧʣʘʥʠʤʝʪʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʧʳʪʥʳʤ ʧʫʪʝʤ. ɼʣʷ ʵʪʦʛʦ ʦʙ-

ʚʦʜʷʪ ʢʦʥʪʫʨ ʬʠʛʫʨʳ, ʧʣʦʱʘʜʴ ʢʦʪʦʨʦʡ ʠʟʚʝʩʪʥʘ, ʥʘʧʨʠʤʝʨ, ʢʚʘʜʨʘʪʳ ʢʠ-

ʣʦʤʝʪʨʦʚʦʡ ʩʝʪʢʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʢʘʨʪʳ, ʧʦʣʫʯʘʶʪ ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ ʚ 

ʜʝʣʝʥʠʷʭ ʧʣʘʥʠʤʝʪʨʘ, ʘ ʮʝʥʫ ʜʝʣʝʥʠʷ ʧʣʘʥʠʤʝʪʨʘ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 
 

ʉ = Sʦ / æʠʦ.                                                      (1.13) 
 
ʂʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʣʦʱʘʜʠ ʦʩʫʱʝʩʪʚʣʷʶʪ ʧʦʚʪʦʨʥʳʤ ʦʙ-

ʚʦʜʦʤ ʢʦʥʪʫʨʘ ʫʯʘʩʪʢʘ, ʧʨʠ ʵʪʦʤ ʠʟʤʝ-

ʥ̫ʶʪ ʧʦʣʦʞʝʥʠʝ ʨʳʯʘʛʦʚ, ʘ ʧʦʣʦʞʝʥʠʝ 

ʧʦʣʶʩʘ ʩʦʭʨʘʥʷʝʪʩʷ, ʪ. ʝ. ʚ ʦʜʥʦʤ ʩʣʫʯʘʝ 

ʨʳʯʘʛʠ ʨʘʩʧʦʣʘʛʘʶʪ ʩʣʝʚʘ ʦʪ ʫʯʘʩʪʢʘ 

(ʨʠʩʫʥʦʢ 1.15) ï ʧʦʣʦʞʝʥʠʝ çʧʦʣʶʩ ʣʝ-

ʚʦè (A), ʚ ʜʨʫʛʦʤ ï ʩʧʨʘʚʘ ʦʪ ʫʯʘʩʪʢʘ ï 

ʧʦʣʦʞʝʥʠʝ çʧʦʣʶʩ ʧʨʘʚʦè (ɹ). ʊʘʢʘʷ 

ʤʝʪʦʜʠʢʘ ʠʟʤʝʨʝʥʠʷ ʧʣʦʱʘʜʝʡ ʩʥʠʞʘʝʪ 

ɹ

ʈ

ɸ

ʈʠʩʫʥʦʢ 1.15 ï ʇʦʣʦʞʝʥʠʝ ʨʳʯʘʛʦʚ 
ʧʣʘʥʠʤʝʪʨʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʧʣʦɦ ʘʜʠ 
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ʚʣʠʷʥʠʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʧʣʘʥʠʤʝʪʨʘ. ʈʘʩʭʦʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘ-

ʪʦʚ ʦʙʚʦʜʦʚ ʢʦʥʪʫʨʘ ʠʟ ʜʚʫʭ ʧʦʣʦʞʝʥʠʡ ʨʳʯʘʛʦʚ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 

(ʝʜʠʥʠʮ): ʧʨʠ ʧʣʦʱʘʜʠ ʜʦ 200 ʜʝʣʝʥʠʡ ï 2; ʜʦ 200ï2000 ʜʝʣʝʥʠʡ ï 3; ʩʚʳʰʝ 

2000 ʜʝʣʝʥʠʡ ï 5. 

ʊʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʠ ʧʣʘʥʠʤʝʪʨʦʤ ʩʦʩʪʘʚʣʷʝʪ 1:100 ï 1:300 

ʦʪ ʠʟʤʝʨʷʝʤʦʡ ʧʣʦʱʘʜʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʣʦʱʘʜʝʡ ʙʦʣʝʝ 20 ʩʤ2. 
ɿʘʜʘʥʠʝ. ʄʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʠʪʴ ʧʣʦʱʘʜʴ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʢʚʘʜʨʘʪʘʭ (6810, 6710, 6711, 6611) ʣʠʩʪʘ ʫʯʝʙʥʦʡ ʢʘʨʪʳ 
ʋï34ï37ïɺïʚï4. 
ʈʝʰʝʥʠʝ. ʀʟʤʝʨʝʥʠʝ ʧʣʦʱʘʜʠ ʥʘʯʠʥʘʝʤ ʩ ʦʧʨʝʜʝʣʝʥʠʷ ʮʝʥʳ ʜʝʣʝʥʠʷ 

ʧʣʘʥʠʤʝʪʨʘ, ʠʩʧʦʣʴʟʫʷ ʜʚʘ ʢʚʘʜʨʘʪʘ ʢʠʣʦʤʝʪʨʦʚʦʡ ʩʝʪʢʠ (200 ʛʘ). ʈʝʟʫʣʴʪʘ-

ʪʳ ʠʟʤʝʨʝʥʠʡ ʠ1, ʠ2, ʠ1', ʠ2' ʟʘʧʠʩʳʚʘʝʤ ʚ ʪʘʙʣʠʮʫ 1.2.  

ʈʘʟʥʦʩʪʠ ʠ1 ï ʠ2, ʠ1' ï ʠ2' ʚʳʨʘʞʘʶʪ ʧʣʦʱʘʜʠ ʜʚʫʭ ʢʚʘʜʨʘʪʦʚ ʚ ʜʝʣʝʥʠʷʭ 

ʧʣʘʥʠʤʝʪʨʘ. ʈʘʩʭʦʞʜʝʥʠʷ æʠ, æʠ' (æʠ = ʠ2 ï ʠ1; æʠ' = ʠ2' ï ʠ1') ʥʝ ʧʨʝʚʳh ʘʶʪ 5 

ʝʜʠʥʠʮ ʜʝʣʝʥʠʡ ʧʣʘʥʠʤʝʪʨʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʝʜʲʷʚʣʷʝʤʳʤ ʢ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʤʝʨʝʥʠʡ ʪʨʝʙʦʚʘʥʠʷʤ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʟʘʧʠʩʳʚʘʝʤ ʚ ʛʨʘʬʫ 4. 
 

ʊ ʘ ʙ ʣ ʠ ʮ ʘ 1.2 ï ɺʝʜʦʤʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʧʣʦʱʘʜʝʡ ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ  

ʇʦʣʷʨʥʳʡ ʧʣʘʥʠʤʝʪʨ ˉ 1589, R = 150,0. ʀʩʧʦʣʥʠʪʝʣʴ: ʂʦʪʦʚ ʅ. ʄ.  

ʅʦʤʝʨ 

ʢʦʥʪʫʨʘ 

ʆʪʩʯʝʪʳ 
ʈʘʟʥʦʩʪʴ 

ʦʪʩʯʝʪʦʚ 

ʉʨʝʜʥʷʷ 

ʨʘʟʥʦʩʪʴ 

ʎʝʥʘ ʜʝʣʝʥʠʷ 

ʩ, ʛʘ 

ʇʣʦʱʘʜʴ 

ʫʯʘʩʪʢʘ S, ʛʘ 
çʧʦʣʶʩ 

ʧʨʘʚʦè 

çʧʦʣʶʩ 

ʣʝʚʦè 

1 2 3 4 5 6 8 

ʆʧʨʝʜʝʣʝʥʠʝ ʮʝʥʳ ʜʝʣʝʥʠʷ 

1 

(ʢʚʘʜʨʘʪ) 

4712 (1)  2255 (5)    

6967 (2) 6735 (3) 2250 (6) 2252,5 (7)   

 8985 (4)     

6433 (8)    0,0888 (15)  

  2251 (12)   200,00 

8684 (9) 4341 (10)  2251,5 (14)   

  2252 (12)    

 6593 (11)     

2 

(ʣʝʩʥʦʡ 

ʤʘʩʩʠʚ) 

7368      

  912    

8280 5272  911,5 0,0888 80,94 

  911    

 6186     
 
ɼʣʷ ʢʦʥʪʨʦʣʷ ʚʥʦʚʴ ʦʧʨʝʜʝʣʷʝʤ ʧʣʦʱʘʜʴ ʢʚʘʜʨʘʪʦʚ, ʠʟʤʝʥʠʚ ʥʘʯʘʣʥɹʳʡ 

ʦʪʩʯʝʪ ʥʘ ʩʯʝʪʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʧʣʘʥʠʤʝʪʨʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʟʘʧʠʩʳʚʘʝʤ 

ʚ ʛʨʘʬʳ 2, 3 ʠ 4. ɼʘʣʝʝ ʚʳʯʠʩʣʷʝʤ ʩʨʝʜʥʠʝ ʨʘʟʥʦʩʪʠ æʠʩʨ ʚ ʜʝʣʝʥʠʷʭ ʧʣʘʥʠʤʝʪ-

ʨʘ, ʟʘʧʠʩʳʚʘʝʤ ʚ ʛʨʘʬʫ 5. ʎʝʥʘ ʜʝʣʝʥʠʷ ʧʣʘʥʠʤʝʪʨʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  
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ʩ = 200 / 2252 = 0,0888 ʛʘ. 
 

ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʟʘʧʠʩʳʚʘʝʤ ʚ ʛʨʘʬʫ 6. ʇʣʦʱʘʜʴ ʣʝʩʥʦʛʦ ʤʘʩʩʠ-

ʚʘ S ʦʧ ʦʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1.12). ɼʚʘʞʜʳ ʦʙʚʦʜʠʤ ʢʦʥʪʫʨ ʣʝʩʥʦʛʦ ʤʘʩ-

ʩʠʚʘ ʠ ʟʘʧʠʩʳʚʘʝʤ ʨʝʟʫʣʴʪʘʪʳ ʚ ʛʨʘʬʳ 2 ʠ 3. 

ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣ ̫ ʟʘʜʘʥʥʦʡ ʥʘ ʢʘʨʪʝ ʣʠʥʠʠ CD ʚ ʤʘʩʰʪʘʙʘʭ         

ʄʛ 1:10000, ʄʚ 1:1000. ɼʣʷ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʬʠʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʤʘʩh ʪʘʙ ʦʙʳʯʥʦ ʚʳʙʠʨʘʶʪ ʨʘʚʥʳʤ ʤʘʩʰʪʘʙʫ ʢʘʨʪʳ, ʘ ʚʝʨ-

ʪʠʢʘʣʴʥʳʡ ï ʚ 10 ʠʣʠ ʙʦʣʝʝ ʨʘʟ ʢʨʫʧʥʝʝ, ʪ. ʝ. ʜʣʷ ʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:10000, 

ʚʝʨʪʠʢʘʣʴʥʳʡ ï 1:1000. ʇʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʧʦʣʦʩʢʫ ʙʫʤʘʛʠ ʧʨʠʣʦʞʠʪʴ ʢ 

ʣʠʥʠʠ CD, ʦʪʤʝʪʠʪʴ ʥʘ ʥʝʡ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʝʡ ʩ ʣʠʥʠʝʡ CD, ʘ 

ʪʘʢʞʝ ʪʦʯʢʠ ʚʦʜʦʩʙʦʨʘ ʠ ʚʦʜʦʨʘʟʜʝʣʘ. ʀʟʫʯʠʪʴ ʨʝʣʴʝʬ, ʧʦʜʧʠʩʘʪʴ ʚʳʩʦʪʳ 

ʚʩʝʭ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʧʝʨʝʩʝʢʘʶʱʠʭ ʣʠʥʠʶ CD. ɺʳʯʠʩʣʠʪʴ ʠ ʟʘʧʠʩʘʪʴ ʚʳʩʦʪʳ 

ʪʦʯʝʢ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʣʠʥʠʷʭ ʚʦʜʦʩʙʦʨʘ ʠ ʚʦʜʦʨʘʟʜʝʣʘ. ʇʦʩʪʨʦʝʥʠʝ ʪʦʯʝʢ 

ʧʨʦʬʠʣʷ ʧʦ ʠʭ ʦʪʤʝʪʢʘʤ ʚʳʧʦʣʥʷʝʪʩʷ ʦʪ ʣʠʥʠʠ ʫʩʣʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʆʪʤʝʪʢʘ 

ʣʠʥʠʠ ʫʩʣʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚʳʙʠʨʘʝʪʩʷ ʩ ʪʘʢʠʤ ʨʘʩʯʝʪʦʤ, ʯʪʦʙʳ ʪʦʯʢʘ ʩ ʤʠ-

ʥʠʤʘʣʴʥʦʡ ʦʪʤʝʪʢʦʡ ʨʘʩʧʦʣʘʛʘʣʘʩʴ ʚʳʰʝ ʜʘʥʥʦʡ ʣʠʥʠʠ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ         

1 ʩʤ. ʆʪʤʝʪʢʫ ʣʠʥʠʠ ʫʩʣʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʞʝʣʘʪʝʣʴʥʦ ʧʨʠʥʷʪʴ ʢʨʘʪʥʦʡ 10 ʤ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʤʝʨʝ ʦʪʤʝʪʢʘ ʫʨʝʟʘ ʚʦʜʳ ʚ ʨʝʢʝ ï 157,3 ʤ ï ʷʚʣʷʝʪʩʷ ʤʠ-

ʥʠʤʘʣʴʥʦʡ (ʨʠʩʫʥʦʢ 1.16). ʇʦʵʪʦʤʫ ʫʜʦʙʥʦ ʧʨʠʥʷʪʴ ʦʪʤʝʪʢʫ ʣʠʥʠʠ ʫʩʣʦʚʥʦʛʦ 

ʛʦʨʠʟʦʥʪʘ ʨʘʚʥʦʡ 150 ʤ. ʆʪ ʣʠʥʠʠ ʫʩʣʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʩʪʨʦʠʪʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨ 

ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʩ ʠʟʚʝʩʪʥʦʡ ʦʪʤʝʪʢʦʡ ʠ ʦʪʢʣʘʜʳʚʘʶʪʩʷ ʨʘʟʥʦʩʪʠ ʦʪʤʝʪʦʢ ʪʦʯʝʢ ʠ 

ʣʠʥʠʠ ʫʩʣʦʚʥʦʛʦ ʛʦʨʠʟʦʥʪʘ. ʊʦʯʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʪʨʦʝʥʠʷ, ʩʦ-

ʝʜʠʥʷʶʪ ʧʨʷʤʳʤʠ ʣʠʥʠʷʤʠ. ʇʦʣʫʯʝʥʥʘʷ ʣʦʤʘʥʘʷ ʣʠʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʴʥʳʤ 

ʧʨʦʬʠʣʝʤ ʤʝʩʪʥʦʩʪʠ ʧʦ ʣʠʥʠʠ CD. 
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ʈʠʩʫʥʦʢ 1.16 ï ʇʦʩʪʨʦʝʥʠʝ ʧʨʦʬʠʣʷ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʧʦ ʢʘʨʪʝ (ʧʣʘʥʫ) 

2 ʀɿʆɹʈɸɾɽʅʀɽ ʈɽʃʔɽʌɸ ɻʆʈʀɿʆʅʊɸʃʗʄʀ 

 

ʈʝʣʴʝʬʦʤ ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʝʨʦʚʥʦʩʪʝʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ 

ʢʘʨʪʘʭ ʠ ʧʣʘʥʘʭ ʨʝʣʴʝʬ ʠʟʦʙʨʘʞʘʶʪ ʩ ʧʦʤʦʱʴʶ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʚʳʩʦʪʥʳʭ 

ʦʪʤʝʪʦʢ ʠ ʫʩʣʦʚʥʳʭ ʟʥʘʢʦʚ.   

ɻʦʨʠʟʦʥʪʘʣʠ - ʣʠʥʠʠ ʩʝʯʝʥʠʷ ʟʝʤ-

ʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʚʥʦʦʪʩʪʦʷʱʠʤʠ ʫʨʦ-

ʚʝʥʥʳʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ (ʨʠʩʫʥʦʢ 2.1).  

ʈʘʟʥʦʩʪʴ h ʚʳʩʦʪ ʩʤʝʞʥʳʭ ʛʦʨʠ-

ʟʦʥʪʘʣʝʡ, ʨʘʚʥʘʷ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ 

ʩʝʢʫʱʠʤʠ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʥʘʟʳʚʘʝʪʩʷ 

ʚʳʩʦʪʦʡ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ.  

ɺ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʧʨʠʥʷʪʳ 

ʩʣʝʜʫʶʱʠʝ ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ 

ʧʨʠ ʤʘʩʰʪʘʙʘʭ ʩʲʝʤʢʠ: 

1:500   ï h = 0,25; 0,5 ʤ; 

1:1000 ï h = 0,25; 0,5; 1 ʤ; 

1:2000 ï h = 0,5; 1; 2 ʤ; 

1:5000   ï h = 0,5; 1; 2; 5 ʤ; 

1:10000 ï h = 1; 2,5; 5 ʤ. 

ɿʥʘʯʝʥʠʝ ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ ʧʦʜʧʠʩʳʚʘʶʪ ʫ ʥʠʞʥʝʡ ʨʘʤʢʠ ʧʣʘʥʘ. ɻʦʨʠ-

ʟʦʥʪʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʥʘʟʳʚʘʝʪʩʷ ʟʘʣʦ-

ʞʝʥʠʝʤ (d). ʄʠʥʠʤʘʣʴʥʳʤ ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ ʷʚʣʷʝʪʩʷ ʟʘʣʦʞʝʥʠʝ, ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʦʝ ʢ ʛʦʨʠʟʦʥʪʘʣʷʤ, ï ʟʘʣʦʞʝʥʠʝ ʩʢʘʪʘ. ʏʝʤ ʤʝʥʴʰʝ ʟʘʣʦʞʝʥʠʝ ʩʢʘʪʘ, 

ʪʝʤ ʢʨʫʯʝ ʩʢʘʪ. ʅʘʧʨʘʚʣʝʥʠʝ ʩʢʘʪʘ ʫʢʘʟʳʚʘʶʪ ʙʝʨʛʰʪʨʠʭʘʤʠ - ʢʦʨʦʪʢʠʤʠ 

ʰʪʨʠʭʘʤʠ ʫ ʥʝʢʦʪʦʨʳʭ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʥʘʧʨʘʚʣʝʥʥʳʤʠ ʚ ʩʪʦʨʦʥʫ ʩʧʫʩʢʘ. ʅʘ 

ʦʪʜʝʣʴʥʳʭ ʛʦʨʠʟʦʥʪʘʣʷʭ ʚ ʠʭ ʨʘʟʨʳʚʘʭ ʧʠʰʫʪ ʠʭ ʚʳʩʦʪʫ ʪʘʢ, ʯʪʦʙʳ ʚʝʨʭ 

ʮʠʬʨ ʫʢʘʟʳʚʘʣ ʚ ʩʪʦʨʦʥʫ ʧʦʜʲʝʤʘ. ɻʦʨʠʟʦʥʪʘʣʠ ʩ ʢʨʫʛʣʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʚʳʩʦʪ ʜʝʣʘʶʪ ʫʪʦʣʱʝʥʥʳʤʠ, ʘ ʜʣʷ ʦʪʨʘʞʝʥʠʷ ʜʝʪʘʣʝʡ ʨʝʣʴʝʬʘ ʠʩʧʦʣʴʟʫʶʪ 

ʧʦʣʫʛʦʨʠʟʦʥʪʘʣʠ ï ʰʪʨʠʭʦʚʳʝ ʣʠʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʦʚʠʥʝ ʚʳʩʦʪʳ 

ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ, ʘ ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʛʦʨʠʟʦʥʪʘʣʠ ʩ ʢʦʨʦʪʢʠʤʠ ʰʪʨʠ-

ʭʘʤʠ, ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʡ ʚʳʩʦʪʝ. 

ʀʩʭʦʜʷ ʠʟ ʩʫʱʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʝʡ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ 

ʦʙ ʠʭ ʩʚʦʡʩʪʚʘʭ: 

 1 ɻʦʨʠʟʦʥʪʘʣʴ ï ʵʪʦ ʟʘʤʢʥʫʪʘʷ ʢʨʠʚʘʷ ʣʠʥʠʷ, ʚʩʝ ʪʦʯʢʠ ʥʘ ʢʦʪʦʨʦʡ 

ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʚʳʩʦʪʫ, ʢʨʘʪʥʫʶ ʚʳʩʦʪʝ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ. 

 2  ɻʦʨʠʟʦʥʪʘʣʠ ʥʘ ʧʣʘʥʝ ʥʝ ʤʦʛʫʪ ʨʘʟʜʚʘʠʚʘʪʴʩʷ ʠ ʦʙʨʳʚʘʪʴʩʷ; ʝʩʣʠ ʛʦ-

ʨʠʟʦʥʪʘʣʴ ʥʝ ʟʘʤʳʢʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʥʘ, ʦʥʘ ʟʘʤʳʢʘʝʪʩʷ ʟʘ ʝʛʦ ʧʨʝʜʝʣʦʤ. 

 3  ɻʦʨʠʟʦʥʪʘʣʠ ʥʝ ʜʦʣʞʥʳ ʧʝʨʝʩʝʢʘʪʴʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʪʘʢ ʢʘʢ ʦʥʠ ʧʦʣʫ-

ʯʘʶʪʩʷ ʧʝʨʝʩʝʯʝʥʠʝʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʦʩʢʦʩʪʷʤʠ, ʣʝʞʘʱʠʤʠ ʥʘ ʨʘʟ-

ʥʳʭ ʚʳʩʦʪʘʭ.  
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ʈʠʩʫʥʦʢ 2.1 ï ɻʦʨʠʟʦʥʪʘʣʠ:  
h ï ʚʳʩʦʪʘ ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ; d ï ʟʘʣʦʞʝʥʠʝ 
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 4  ʏʝʤ ʯʘʱʝ ʛʦʨʠʟʦʥʪʘʣʠ ʥʘ ʧʣʘʥʝ, ʪʝʤ ʫʢʣʦʥ ʤʝʩʪʥʦʩʪʠ ʙʦʣʴʰʝ, ʠʣʠ 

ʯʝʤ ʤʝʥʴʰʝ ʟʘʣʦʞʝʥʠʝ, ʪʝʤ ʩʢʘʪ ʢʨʫʯʝ. 

 5  ɺʦʜʦʨʘʟʜʝʣʴʥʳʝ ʠ ʚʦʜʦʩʣʠʚʥʳʝ ʣʠʥʠʠ ʠ  ʥʘʧʨʘʚʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʢʣʦʥʘ ʛʦʨʠʟʦʥʪʘʣʠ ʧʝʨʝʩʝʢʘʶʪ ʧʦʜ ʧʨʷʤʳʤ ʫʛʣʦʤ.  

ʀʟʦʙʨʘʞʝʥʠʝ ʨʝʣʴʝʬʘ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʜʦʧʦʣʥʷʝʪʩʷ ʚʧʠʩʳʚʘʥʠʝʤ ʥʘ ʧʣʘʥ 

ʦʪʤʝʪʦʢ ʚʳʩʦʪ ʦʢʦʣʦ ʭʘʨʘʢʪʝʨʥʳʭ ʪʦʯʝʢ ʨʝʣʴʝʬʘ ʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʫʩʣʦʚʥʳ-

ʤʠ ʟʥʘʢʘʤʠ, ʠʟʦʙʨʘʞʘʶʱʠʤʠ ʦʙʨʳʚʳ, ʩʢʘʣʳ, ʦʚʨʘʛʠ ʠ ʪ. ʧ. 

ʆʩʥʦʚʥʳʤʠ ʬʦʨʤʘʤʠ ʨʝʣʴʝʬʘ ʷʚʣʷʶʪʩʷ ʛʦʨʘ, ʢʦʪʣʦʚʠʥʘ, ʭʨʝʙʝʪ, ʣʦʱʠ-

ʥʘ ʠ ʩʝʜʣʦʚʠʥʘ (ʨʠʩʫʥʦʢ 2.2).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 2.2. ï ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʨʝʣʴʝʬʘ: 

  ʘ ï ʛʦʨʘ; ʙ ï ʢʦʪʣʦʚʠʥʘ; ʚ ï ʭʨʝʙʝʪ; ʛ ï ʣʦʱʠʥʘ; ʜ ï ʩʝʜʣʦʚʠʥʘ;  

1 ï ʚʦʜʦʨʘʟʜʝʣʴʥʘʷ ʣʠʥʠʷ; 2 ï ʚʦʜʦʩʣʠʚʥʘʷ ʣʠʥʠʷ.  
 

ɻʦʨʘ (ʚʦʟʚʳʰʝʥʥʦʩʪʴ, ʭʦʣʤ, ʢʫʨʛʘʥ, ʩʦʧʢʘ) ʠʟʦʙʨʘʞʘʝʪʩʷ ʟʘʤʢʥʫʪʳʤʠ 

ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʩ ʙʝʨʛʰʪʨʠʭʘʤʠ, ʦʙʨʘʱʝʥʥʳʤʠ ʥʘʨʫʞʫ (ʩʤ. ʨʠʩʫʥʦʢ 2.2, ʘ). 

ʍʘʨʘʢʪʝʨʥʳʤʠ ʪʦʯʢʘʤʠ ʛʦʨʳ ʷʚʣʷʶʪʩʷ ʝʝ ʚʝʨʰʠʥʘ ʠ ʪʦʯʢʠ ʫ ʧʦʜʦʰʚʳ. 

ʂʦʪʣʦʚʠʥʘ (ʚʧʘʜʠʥʘ) ʪʦʞʝ ʠʟʦʙʨʘʞʘʝʪʩʷ ʟʘʤʢʥʫʪʳʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʥʦ 

ʩ ʙʝʨʛʰʪʨʠʭʘʤʠ, ʦʙʨʘʝɦʥʥʳʤʠ ʚʥʫʪʨʴ (ʩʤ. ʨʠʩʫʥʦʢ 2.2, ʙ). ʍʘʨʘʢʪʝʨʥʳʤʠ 

ʪʦʯʢʘʤʠ ʢʦʪʣʦʚʠʥʳ ʷʚʣʷʶʪʩʷ ʪʦʯʢʠ ʥʘ ʝʝ ʜʥʝ ʠ ʚʜʦʣʴ ʙʨʦʚʢʠ. 

ʍʨʝʙʝʪ - ʚʳʪʷʥʫʪʘʷ ʚʦʟʚʳʰʝʥʥʦʩʪʴ. ʀʟʦʙʨʘʞʘʝʪʩʷ ʦʛʠʙʘʶʱʠʤʠ ʛʨʝ-

ʙʝʥʴ ʭʨʝʙʪʘ ʠ ʠʜʫʱʠʤʠ ʧʦ ʝʛʦ ʩʢʘʪʘʤ ʚʳʪʷʥʫʪʳʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ (ʩʤ. ʨʠ-

ʩʫʥʦʢ. 2.2, ʚ). ɹʝʨʛʰʪʨʠʭʠ, ʢʘʢ ʠ ʫ ʛʦʨʳ, ʦʙʨʘʱʝʥʳ ʥʘʨʫʞʫ. ʍʘʨʘʢʪʝʨʥʦʡ 

ʣʠʥʠʝʡ ʭʨʝʙʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʭʦʜʷʱʘʷ ʚʜʦʣʴ ʝʛʦ ʛʨʝʙʥʷ ʚʦʜʦʨʘʟʜʝʣʴʥʘʷ ʣʠʥʠʷ. 

ʃʦʱʠʥʘ (ʜʦʣʠʥʘ, ʫʱʝʣʴʝ, ʦʚʨʘʛ, ʙʘʣʢʘ) ï ʚʳʪʷʥʫʪʦʝ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ ʫʛʣʫʙʣʝʥʠʝ. ʀʟʦʙʨʘʞʘʝʪʩʷ ʚʳʪʷʥʫʪʳʤʠ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʩ ʙʝʨʛʰʨʠʭʘʤʠ, 

ʦʙʨʘʱʝʥʥʳʤʠ ʚʥʫʪʨʴ (ʩʤ. ʨʠʩʫʥʦʢ 2.2, ʛ). ʍʘʨʘʢʪʝʨʥʦʡ ʣʠʥʠʝʡ ʣʦʱʠʥʳ ʷʚ-

ʣʷʝʪʩʷ ʚʦʜʦʩʣʠʚʥʘʷ ʣʠʥʠʷ (ʪʘʣʴʚʝʛ) - ʣʠʥʠʷ, ʧʦ ʢʦʪʦʨʦʡ ʩʙʝʛʘʝʪ ʚʦʜʘ. 

ʘ) ʙ) 

ʚ) 

ʜ) 

ʛ) 
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ʉʝʜʣʦʚʠʥʘ (ʧʝʨʝʚʘʣ) ï ʧʦʥʠʞʝʥʠʝ ʤʝʞʜʫ ʜʚʫʤʷ ʚʦʟʚʳʰʝʥʥʦʩʪʷʤʠ (ʩʤ. 

ʨʠʩʫʥʦʢ 2.2, ʜ). ʇʦ ʦʙʝ ʩʪʦʨʦʥʳ ʢ ʩʝʜʣʦʚʠʥʝ ʧʨʠʤʳʢʘʶʪ ʣʦʱʠʥʳ. ʉʝʜʣʦʚʠ-

ʥʘ ï ʵʪʦ ʤʝʩʪʦ ʧʝʨʝʩʝʯʝʥʠʷ ʚʦʜʦʨʘʟʜʝʣʴʥʦʡ ʠ ʚʦʜʦʩʣʠʚʥʦʡ ʣʠʥʠʡ. 

 

     ʇʨʠʤʝʨ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʷ. ɺʳʯʠʩʣʠʪʴ ʚʳʩʦʪʳ ʪʦʯʝʢ, ʫʢʘʟʘʥʥʳʭ ʚ 

ʟʘʜʘʥʠʠ ʧʦ ʬʦʨʤʫʣʝ 
 

H = Hʠʩʭ + 0,03N,    (2.1) 
 

ʛʜʝ Hʠʩʭ ï ʠʩʭʦʜʥʳʝ ʚʳʩʦʪʳ ʪʦʯʝʢ, ʚʳʙʠʨʘʝʤʳʝ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʡ ʚʳʩʦʪʝ 

ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ, ʤ;  

           N ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʦʤʝʨ ʩʪʫʜʝʥʪʘ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʤʝʪʨʘʭ. 

ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘʧʠʩʳʚʘʶʪʩʷ ʩ ʪʦʯʥʦʩʪʴʶ 0,01 ʚ ʪʘʙʣʠʮʫ ʟʘʜʘ-

ʥʠʷ ʠ ʚ ʟʥʘʤʝʥʘʪʝʣʴ ʜʨʦʙʝʡ ʥʘ ʨʠʩʫʥʢʝ 2.3, ʯʠʩʣʠʪʝʣʴ ʷʚʣʷʝʪʩʷ ʥʦʤʝʨʦʤ 

ʪʦʯʝʢ (ʘʥʘʣʦʛʠʯʥʳʡ ʨʠʩʫʥʦʢ ʠʤʝʝʪʩʷ ʚ ʟʘʜʘʥʠʠ). ʊʦʥʢʠʤʠ ʣʠʥʠʷʤʠ ʧʨʦʚʝ-

ʩʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʠʥʪʝʨʧʦʣʷʮʠʠ ʪʘʢ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.3. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 2.3 ï ʉʭʝʤʘ ʥʘʧʨʘʚʣʝʥʠʡ ʠʥʪʝʨʧʦʣʷʮʠʠ 
 
ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʦʠʟʚʝʩʪʠ ʠʥʪʝʨʧʦʣʷʮʠʶ ʛʨʘʬʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʥʝʦʙ-

ʭʦʜʠʤʦ ʥʘ ʢʘʣʴʢʝ ʧʨʦʚʝʩʪʠ ʨʷʜ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ ʯʝʨʝʟ 5 ʤʤ, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʝʢʫʱʠʤ ʧʣʦʩʢʦʩʪʷʤ. ʇʦʜʧʠʩʘʪʴ ʠʭ ʚʳʩʦʪʳ ʧʦ ʩʣʝ-

ʜʫʶʱʝʤʫ ʧʨʠʥʮʠʧʫ: ʢʘʞʜʘʷ ʚʳʩʦʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʢʨʘʪʥʦ ʟʘʜʘʥʥʦʡ ʚʳʩʦʪʝ 

ʩʝʯʝʥʠʷ ʨʝʣʴʝʬʘ; ʥʘʠʙʦʣʴʰʘʷ ʠ 

ʥʘʠʤʝʥʴʰʘʷ ʚʳʩʦʪ r ʜʦʣʞʥʳ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʝʜʝʣʘʭ ʧʘʣʝʪʢʠ 

(ʨʠʩʫʥʦʢ 2.4). ʅʘ ʜʘʥʥʦʤ ʨʠʩʫʥ-

ʢʝ ʣʠʥʠʠ ʦʮʠʬʨʦʚʘʥʳ ʯʝʨʝʟ 1 ʤ. 

ɿʘʪʝʤ ʧʘʣʝʪʢʫ ʥʘʢʣʘʜʳʚʘʶʪ ʥʘ 
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    4   
155,72    

  

    11   
151,18    

  
ʈʠʩʫʥʦʢ 2.4 ï ʀʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝ ʧʦ ʧʘʣʝʪʢʝ 
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ʣʠʥʠʠ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʠʭ ʚʳʩʦʪʳ ʩʦʛʣʘʩʦʚʳʚʘʣʠʩʴ 

ʩ ʚʳʩʦʪʘʤʠ ʪʦʯʝʢ ʧʣʘʥʘ. ʊʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʘ, b, ʩ, d ʣʠʥʠʡ ʧʘʣʝʪʢʠ ʩ ʣʠʥʠ-

ʝʡ ʧʣʘʥʘ ʧʨʦʢʘʣʳʚʘʶʪ ʠʛʣʦʡ ʮʠʨʢʫʣʷ-ʠʟʤʝʨʠʪʝʣʷ ʠ ʚ ʵʪʠʭ ʤʝʩʪʘʭ ʧʦʜʧʠʩʳ-

ʚʘʶʪ ʚʳʩʦʪʳ ʛʦʨʠʟʦʥʪʘʣʝʡ, ʢʦʪʦʨʳʝ ʧʨʦʡʜʫʪ ʚ ʵʪʠʭ ʤʝʩʪʘʭ. 

ʊʦʯʢʠ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʚʳʩʦʪʘʤʠ ʩʦʝʜʠʥʷʶʪ ʧʣʘʚʥʳʤʠ ʣʠʥʠʷʤʠ-

ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʪʦʣʱʠʥʦʡ 0,1 ʤʤ, ʫʯʠʪʳʚʘʷ ʩʚʦʡʩʪʚʘ ʛʦʨʠʟʦʥʪʘʣʝʡ. 

ɻʦʨʠʟʦʥʪʘʣʠ ʢʨʘʪʥʳʝ 1, 2,5, 10 ʠ 25 ʤ ʩʣʝʜʫʝʪ ʥʘʥʦʩʠʪʴ ʪʦʣʱʠʥʦʡ 0,25 

ʤʤ ʠ ʧʦʜʧʠʩʘʪʴ ʠʭ ʚʳʩʦʪʳ ʚ ʨʘʟʨʳʚʝ, ʯʪʦʙʳ ʦʩʥʦʚʘʥʠʝ ʮʠʬʨʳ ʙʳʣʦ ʥʘʧʨʘʚ-

ʣʝʥʦ ʚ ʩʪʦʨʦʥʫ ʩʢʣʦʥʘ. ʇʦ ʣʠʥʠʷʤ ʚʦʜʦʨʘʟʜʝʣʘ ʠ ʚʦʜʦʩʣʠʚʘ ʧʨʦʩʪʘʚʣʷʶʪʩʷ 

ʙʝʨʛʰʪʨʠʭʠ ʥʘ ʫʪʦʣʱʝʥʥʳʭ ʠ ʟʘʤʢʥʫʪʳʭ ʛʦʨʠʟʦʥʪʘʣʷʭ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘ-

ʶʪ ʧʦʥʠʞʝʥʠʝ ʚʳʩʦʪ. ɺʩʝ ʛʦʨʠʟʦʥʪʘʣʠ ʦʙʚʦʜʷʪʩʷ ʢʦʨʠʯʥʝʚʳʤ ʢʘʨʘʥʜʘʰʦʤ. 

ʇʦ ʦʢʦʥʯʘʥʠʶ ʨʘʙʦʪʳ ʣʠʥʠʠ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʷ ʠ ʧʦʜʧʠʩʠ ʛʦʨʠʟʦʥʪʘʣʝʡ 

ʫʜʘʣʷʶʪʩʷ.  

 

3 ʊɽʆɼʆʃʀʊʓ ʀ ʈɸɹʆʊʓ ʉ ʅʀʄʀ 
 
 

ʊʝʦʜʦʣʠʪʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 

ʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʛʣʦʚ, ʤʘʛʥʠʪʥʳʭ ʘʟʠʤʫʪʦʚ ʩ ʧʦʤʦʱʴʶ ʙʫʩʩʦʣʝʡ, ʘ ʪʘʢʞʝ 

ʨʘʩʩʪʦʷʥʠʡ ʥʠʪʷʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ ʠ ʧʨʝʚʳʰʝʥʠʡ ʩʧʦʩʦʙʦʤ ʪʨʠʛʦʥʦʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʘʭ 3.1 ʠ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʭʝʤʳ ʫʩʪʨʦʡʩʪʚʘ ʪʝʦʜʦʣʠʪʦʚ 4ʊ30ʇ 

ʠ 2ʊ5ʂ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʧʨʠʚʝʜʝʥʳ ʥʘʟʚʘʥʠʷ ʯʘʩʪʝʡ ʵʪʠʭ ʧʨʠʙʦʨʦʚ.  

 

 
1 ï ʦʩʥʦʚʘʥʠʝ; 2 ï ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ;  

3 ï ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ ʘʣʠʜʘʜʳ;  
4 ï ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʘʣʠʜʘʜʳ;  

5 ï ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʳ; 6 ï ʦʢʫʣʷʨ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ; 
7 ï ʢʨʝʤʘʣʴʝʨʘ; 8 ï ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ  

ʚʠʥʪ  ʟʨʠʪʝʣʴʥʦʡ  ʪʨʫʙʳ; 9 ï ʦʙʲʝʢ-

ʪʠʚ ʟʨʠʪʝʣʴʥʦʡ  ʪʨʫʙʳ; 10 ï ʮʠʣʠʥ-
ʜʨʠʯʝʩʢʠʡ  ʫʨʦʚʝʥʴ; 11 ï ʟʘʢʨʝʧʠ-

ʪʝʣʴʥʳʡ ʚʠʥʪ ʣʠʤʙʘ; 12 ï ʦʢʫʣʷʨ 

ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ; 13 ï ʟʝʨʢʘʣʦ 
ʜʣʷ ʧʦʜʩʚʝʪʢʠ ʦʪʩʯʝʪʥʦʛʦ ʫʩʪʨʦʡ-

ʩʪʚʘ; 14 ï ʦʨʠʝʥʪʠʨ-ʙʫʩʩʦʣʴ;  

15 ï ʚʝʨʪʠʢʘʣʴʥʳʡ ʢʨʫʛ; 16 ï ʚʠʟʠʨ; 
17 ï ʠʩʧʨʘʚʠʪʝʣʴʥʳʝ ʚʠʥʪʳ ʮʠʣʠʥ-

ʜʨʠʯʝʩʢʦʛʦ  ʫʨʦʚʥʷ; 18 ï ʧʦʜʩʪʘʚʢʘ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘ ʪʝʦʜʦʣʠʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʠ ʦʙʦ-
ʟʥʘʯʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʘʭ 3.1 ʠ 3.2 ʯʘʩʪʠ, ʥʘʡʪʠ ʥʘ ʩʘʤʦʤ ʧʨʠʙʦʨʝ ʠ ʨʘʟʦʙʨʘʪʴ-
ʩʷ ʚ ʠʭ ʥʘʟʥʘʯʝʥʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʳʧʫʩʢʘʝʪ ʪʝʦʜʦ-
ʣʠʪʳ ʚʪʦʨʦʛʦ ʠ ʪʨʝʪʴʝʛʦ ʧʦʢʦʣʝʥʠʡ ʵʪʠʭ ʤʦʜʝʣʝʡ (4ʊ30ʇ, 3ʊ5ʂʇ), ʚ ʢʦʪʦ-
ʨʳʭ ʫʣʫʯʰʝʥʳ ʠ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʳ ʥʝʢʦʪʦʨʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʪʝʭʥʠʯʝʩʢʠʝ 

ʈʠʩʫʥʦʢ 3.1 ï ʊʝʦʜʦʣʠʪ 4ʊ30ʇ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʦʜʦʣʠʪʦʚ 4ʊ30ʇ ʠ 2ʊ5ʂ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʪʝʦʜʦʣʠʪʝ 2ʊ30 
ʧʨʠʤʝʥʝʥʦ ʥʦʚʦʝ ʦʪʩʯʝʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʝʝ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ 
ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʘʤ. ɺ ʪʝʦʜʦʣʠʪʝ 
3ʊ5ʂʇ ʠʩʧʦʣʴʟʦʚʘʥʘ ʟʨʠʪʝʣʴʥʘʷ ʪʨʫʙʘ ʧʨʷʤʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 
ɼʣʷ ʧʨʠʚʝʜʝʥʠʝ ʪʝʦʜʦʣʠʪʘ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ: 
ʘ) ʫʩʪʘʥʦʚʠʪʴ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʧʦ ʛʣʘʟʫ, ʪ. ʝ. ʚʨʘʱʘʷ ʜʠʦʧʪʨʠʡʥʦʝ 

ʢʦʣʴʮʦ ʦʢʫʣʷʨʘ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʪʝʦʜʦʣʠʪʘ, ʜʦʙʠʪʴʩʷ ʯʝʪʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ 
ʩʝʪʢʠ ʥʠʪʝʡ; 
ʙ) ʥʘʚʝʩʪʠ ʪʨʫʙʫ ʥʘ ʧʨʝʜʤʝʪ; ʜʣʷ ʵʪʦʛʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʚʦʜʷʪ ʪʨʫʙʫ ʥʘ 

ʧʨʝʜʤʝʪ ʩ ʧʦʤʦʱʴʶ ʦʧʪʠʯʝʩʢʦʛʦ ʚʠʟʠʨʘ. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ ʥʘʙʣʶʜʘʝʤʳʡ 
ʧʨʝʜʤʝʪ ʧʦʧʘʣ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʪʨʫʙʳ, ʟʘʞʠʤʘʶʪ ʟʘʢʨʝʧʠʪʝʣʴʥʳʝ ʚʠʥʪʳ ʘʣʠ-
ʜʘʜʳ ʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʨʫʙʫ ʧʦ ʧʨʝʜʤʝʪʫ ʚʨʘʝɦʥʠʝʤ 
ʙʘʨʘʙʘʥʘ ʢʨʝʤʘʣʴʝʨʳ ʪʝʦʜʦʣʠʪʘ 4ʊ30ʇ (ʫ ʪʝʦʜʦʣʠʪʦʚ 2ʊ5ʂ, 3ʊ5ʂʇ ʬʦʢʫʩʠ-
ʨʦʚʦʯʥʦʛʦ ʢʦʣʴʮʘ ʫ ʦʢʫʣʷʨʘ ʪʨʫʙʳ), ʜʦʙʠʚʘʷʩʴ ʯʝʪʢʦʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʧʨʝʜ-
ʤʝʪʘ. ɿʘʪʝʤ, ʥʘʚʦʜʷʱʠʤʠ ʚʠʥʪʘʤʠ ʘʣʠʜʘʜʳ ʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ, ʩʦʚʤʝʱʘʶʪ 
ʮʝʥʪʨ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝʪʢʠ ʥʠʪʝʡ ʩ ʚʠʟʠʨʥʦʡ ʮʝʣʴʶ. 

ɺ ʪʝʦʜʦʣʠʪʘʭ ʊ30 ʠ 2ʊ5ʂ ʜʣʷ 
ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦ-
ʤʫ ʠ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʘʤ ʠʩʧʦʣʴ-
ʟʫʶʪʩʷ ʦʪʩʯʝʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ 
ʰʪʨʠʭʦʚʦʛʦ (ʫ ʪʝʦʜʦʣʠʪʘ ʊ30) ʠ 
ʰʢʘʣʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʦʚ (ʫ ʪʝʦʜʦ-
ʣʠʪʘ 2ʊ5ʂ). ʆʢʫʣʷʨ ʦʪʩʯʝʪʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʨʘʩʧʦʣʦʞʝʥ ʨʷʜʦʤ ʩ 
ʦʢʫʣʷʨʦʤ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ.  
ʇʝʨʝʜ ʩʥʷʪʠʝʤ ʦʪʩʯʝʪʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ, ʥʘʙʣʶʜʘʷ ʚ ʦʢʫʣʷʨ ʦʪʩʯʝʪ-
ʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʚʨʘʱʘʷ ʜʠʦʧʪʨʠʡ-
ʥʦʝ ʢʦʣʴʮʦ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, 
ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 
ʰʪʨʠʭʦʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠ-
ʢʘʣʴʥʦʛʦ ʢʨʫʛʦʚ.  

ʅʘ ʨʠʩʫʥʢʝ 3.3, ʘ ʧʦʢʘʟʘʥʦ ʧʦʣʝ 
ʟʨʝʥʠ ̫ ʰʪʨʠʭʦʚʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʚ 
ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʪʦʨʦʛʦ, ʦʙʦʟʥʘʯʝʥ-
ʥʦʛʦ ʙʫʢʚʦʡ çBè, ʚʠʜʥʳ ʰʪʨʠʭʠ 
ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʚ ʥʠʞʥʝʡ ʯʘ-
ʩʪʠ, ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʙʫʢʚʦʡ çɻè, ï 
ʰʪʨʠʭʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ. 
ʎʝʥʘ ʦʜʥʦʛʦ ʜʝʣʝʥʠʷ ʥʘ ʦʙʦʠʭ ʢʨʫ-
ʛʘʭ ʩʦʩʪʘʚʣʷʝʪ 10'. ʆʪʩʯʝʪ ʧʨʦʠʟʚʦ-

ʜʠʪʩʷ ʧʦ ʰʪʨʠʭʫ ʤʠʢʨʦʩʢʦʧʘ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1'. ʊʘʢ, ʥʘ ʨʠʩʫʥʢʝ 3.3, ʘ ʦʪ-
ʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʨʘʚʝʥ 350ʦ48', ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ï 159ʦ46'. 

ʈʠʩʫʥʦʢ 3.2 ï ʊʝʦʜʦʣʠʪ 2ʊ5ʂ 
1 ï ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ ʘʣʠʜʘʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 
ʢʨʫʛʘ; 2 ï ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʘʣʠʜʘʜʳ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 3 ï ʫʩʪʘʥʦʚʦʯʥʳʡ ʚʠʥʪ;  

4 ï ʨʫʯʢʘ ʜʣʷ ʧʝʨʝʥʦʩʘ ʪʝʦʜʦʣʠʪʘ;  
5 ʠ 6 ï ʦʢʫʣʷʨʳ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠ ʦʧʪʠʯʝʩʢʦ-

ʛʦ ʮʝʥʪʨʠʨʘ; 7 ï ʨʫʯʢʘ ʧʝʨʝʩʪʘʥʦʚʢʠ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʢʨʫʛʘ; 8 ï ʢʦʨʧʫʩ ʧʦʜʩʪʘʚʢʠ ʪʝʦʜʦʣʠ-

ʪʘ; 9 ï ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʧʦʜʩʪʘʚʢʠ ʪʝʦʜʦ-

ʣʠʪʘ; 10 ï ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ 
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ʅʘ ʨʠʩʫʥʢʝ 3.3, ʙ ʧʦʢʘʟʘʥʦ ʧʦʣʝ ʟʨʝʥʠʷ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ ʪʝʦʜʦ-
ʣʠʪʘ 4ʊ30, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʢʘʣʦʚʦʡ ʤʠʢʨʦʩʢʦʧ. ʎʝʥʘ ʜʝʣʝʥʠʷ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʦʚ ʨʘʚʥʘ 1ʦ, ʘ ʮʝʥʘ ʜʝʣʝʥʠʷ ʰʢʘʣʳ ï 
5'. ʊʦʯʥʦʩʪʴ ʦʪʩʯʝʪʘ ʩʦʩʪʘʚʣʷʝʪ ʧʨʠ ʵʪʦʤ 0,5'.  
ɼʝʣʝʥʠ ̫ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʘʥʝʩʝʥʳ ʩ ʫʢʘʟʘʥʠʝʤ ʟʥʘʢʘ ç+è ʠʣʠ çïè, 

ʯʪʦ ʦʙʣʝʛʯʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʢʘ ʫʛʣʘ ʥʘʢʣʦʥʘ. ʐʢʘʣʘ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ 
ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʪʩʯʝʪʘ. ʅʘʧʨʠʤʝʨ, ʥʘ 
ʨʠʩʫʥʢʝ 3.3, ʙ ʦʪʩʯʝʪ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ ʨʘʚʝʥ 183ʦ22,0', ʧʦ ʚʝʨʪʠ-
ʢʘʣʴʥʦʤʫ ʢʨʫʛʫ + 1ʦ11,5'. ʅʘ ʨʠʩʫʥʢʝ 3.3, ʙ ʦʪʩʯʝʪ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫ-
ʛʫ ʨʘʚʝʥ 295ʦ37,5', ʘ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ï 4ʦ48'.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 3.3 ï ʇʦʣʝ ʟʨʝʥʠʷ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ: 

ʘ ï (ʰʪʨʠʭʦʚʦʛʦ) ʪʝʦʜʦʣʠʪʘ ʊ30; ʙ ï (ʰʢʘʣʦʚʦʛʦ) ʪʝʦʜʦʣʠʪʘ ʊ30ʇ;  
ʚ ï ʪʝʦʜʦʣʠʪʘ 2ʊ5ʂʇ; ʛ ï ʪʝʦʜʦʣʠʪʘ 3ʊ5ʂʇ 

 
ʅʘ ʨʠʩʫʥʢʝ 3.3, ʚ ʧʦʢʘʟʘʥʦ ʧʦʣʝ ʟʨʝʥʠʷ ʦʪʩʯʝʪʥʦʛʦ ʤʠʢʨʦʩʢʦʧʘ 2ʊ5ʂʇ. 

ʎʝʥʘ ʜʝʣʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʦʚ ʩʦʩʪʘʚʣʷʝʪ 10. ʎʝʥʘ 
ʜʝʣʝʥʠʷ ʰʢʘʣʳ ʨʘʚʥʘ 1', ʪʦʯʥʦʩʪʴ ʦʪʩʯʝʪʘ 0,1'. ɼʣʷ ʨʠʩʫʥʢʘ 3.3, ʚ ʦʪʩʯʝʪ ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʨʘʚʝʥ ï 0 3̄4,0', ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ï 127̄ 06,0'. 
ʆʪʩʯʝʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʪʝʦʜʦʣʠʪʘ 3ʊ5ʂʇ ʘʥʘʣʦʛʠʯʥʦ ʪʝʦʜʦʣʠʪʫ 2ʊ5ʂʇ, 

ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʪʦʛʦ, ʯʪʦ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʵʪʦʛʦ ʪʝʦʜʦʣʠʪʘ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ 
ʢʨʫʛʝ ʫʢʘʟʘʥ ʟʥʘʢ ç+è ʠʣʠ çïè, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʢ ʫʛʣʘ 
ʥʘʢʣʦʥʘ. ʆʪʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 
ʠʣʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʰʢʘʣʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʜʝʣʝʥʠʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʦʤ 
ʢʨʫʛʝ. ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩʫʥʢʝ 3.3, ʛ ʧʨʠʚʝʜʝʥʦ ʧʦʣʝ ʟʨʝʥʠʷ ʪʝʦʜʦʣʠʪʘ 3ʊ5ʂʇ 

ʘ) 

ʚ) ʛ) 

  ʙ) 
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ʧʨʠ ʢʨʫʛʝ çʣʝʚʦè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʩʯʝʪ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ ʩʦʩʪʘʚʣʷ-

ʝʪ 127̄ 54,0', ʘ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ï 0 2̄5,0'. 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʡ ʨʘʙʦʪʳ ʪʝʦʜʦʣʠʪʘ ʚʳʧʦʣʥʷʶʪʩʷ ʧʦʚʝʨʢʠ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʩʦʙʣʶʜʝʥʠʝ ʦʩʥʦʚʥʳʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʨʠʙʦʨʝ. 

ʇʨʠ ʵʪʦʤ ʦʩʴ ʚʨʘʱʝʥʠʷ ʪʝʦʜʦʣʠʪʘ ʠʤʝʥʫʝʪʩʷ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʴʶ ʧʨʠʙʦʨʘ, ʘ 

ʦʩʴ ʚʨʘʱʝʥʠʷ ʪʨʫʙʳ ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ. 

ʇʦʚʝʨʢʘ 1. ʆʩʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʘʣʠʜʘʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʢʨʫʛʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

ʋʩʪʘʥʘʚʣʠʚʘʶʪ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʫʭ ʧʦʜʲʝʤ-

ʥʳʭ ʚʠʥʪʦʚ ʪʝʦʜʦʣʠʪʘ ʠ, ʚʨʘʱʘʷ ʠʭ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʩʪʦʨʦʥʳ, ʧʨʠʚʦʜʷʪ 

ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʚ ʥʫʣʴ-ʧʫʥʢʪ. ʇʦʚʦʨʘʯʠʚʘʶʪ ʘʣʠʜʘʜʫ ʪʝʦʜʦʣʠʪʘ ʥʘ 180ʦ. 

ɽʩʣʠ ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʩʝʨʝʜʠʥʳ ʥʝ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʥʦ ʜʝʣʝ-

ʥʠʝ, ʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʦ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʩʧʨʘʚʠʪʝʣʴʥʳʤʠ ʚʠʥʪʘʤʠ 

ʫʨʦʚʥʷ ʧʫʟʳʨʝʢ ʧʝʨʝʤʝʱʘʶʪ ʢ ʥʫʣʴ-ʧʫʥʢʪʫ ʥʘ ʧʦʣʦʚʠʥʫ ʜʫʛʠ ʦʪʢʣʦʥʝʥʠʷ, ʘ 

ʜʚʫʤʷ ʧʦʜʲʝʤʥʳʤʠ ʚʠʥʪʘʤʠ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢʦʪʦʨʳʭ ʩʪʦʠʪ ʫʨʦʚʝʥʴ, ʧʨʠ-

ʚʦʜʷʪ ʧʫʟʳʨʝʢ ʥʘ ʩʝʨʝʜʠʥʫ ʘʤʧʫʣʳ. ɿʘʪʝʤ ʧʦʚʝʨʢʫ ʧʦʚʪʦʨʷʶʪ. 

ʇʦʚʝʨʢʘ 2. ɺʠʟʠʨʥʘʷ ʦʩʴ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠ-

ʢʫʣʷʨʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʧʨʠʙʦʨʘ. 

ʇʨʠʚʦʜʷʪ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʧʨʠʙʦʨʘ ʚ ʦʪʚʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʘʚʦʜʷʪ 

ʪʨʫʙʫ ʪʝʦʜʦʣʠʪʘ ʧʨʠ ʢʨʫʛʝ çʧʨʘʚʦè, ʘ ʟʘʪʝʤ ʧʨʠ ʢʨʫʛʝ çʣʝʚʦè ʥʘ ʢʘʢʫʶ-ʣʠʙʦ 

ʫʜʘʣʝʥʥʫʶ ʪʦʯʢʫ, ʠ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʥʘʚʝʜʝʥʠʷ ʙʝʨʫʪ ʦʪʩʯʝʪʳ çʇ1è ʠ çʃ1è' ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ. ɿʘʪʝʤ, ʦʩʚʦʙʦʜʠʚ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʢʨʫʛʘ, ʪʝʦʜʦʣʠʪ ʧʦʚʦʨʘʯʠʚʘʶʪ ʥʘ 1800. ɿʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʩʥʦʚʘ 

ʥʘʚʦʜʷʪ ʥʘ ʪʫ ʞʝ ʪʦʯʢʫ ʧʨʠ ʢʨʫʛʝ çʧʨʘʚʦè ʠ ʢʨʫʛʝ çʣʝʚʦè ʠ ʙʝʨʫʪ ʦʪʩʯʝʪʳ ʧʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ çʇ2è ʠ çʃ2è. ɺʳʯʠʩʣʷʶʪ ʚʝʣʠʯʠʥʫ ʢʦʣʣʠʤʘʮʠʦʥʥʦʡ 

ʦʰʠʙʢʠ çʉè ʧʦ ʬʦʨʤʫʣʝ 
 

ʉ = ((ʇ1 ï ʃ1 ° 180ʦ) + (ʇ2 ï ʃ2 ° 180ʦ)) / 4. 
 
ɺʝʣʠʯʠʥʘ ʉ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʠ ʦʪʩʯʝʪʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʪʝʦʜʦʣʠʪʘ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʠʩʧʨʘʚʣʷʶʪ ʢʦʣʣʠʤʘʮʠʦʥʥʫʶ 

ʦʰʠʙʢʫ. ɼʣʷ ʵʪʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦ ʦʪʩʯʝʪʥʦʤʫ ʤʠʢʨʦʩʢʦʧʫ ʥʘ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʤ ʢʨʫʛʝ ʦʪʩʯʝʪ ɺ = ʇ2 ï ʉ, ʟʘʪʝʤ ʦʪʚʠʥʯʠʚʘʶʪ ʢʦʣʧʘʯʦʢ ʦʢʫʣʷʨʘ ʟʨʠ-

ʪʝʣʴʥʦʡ ʪʨʫʙʳ, ʦʩʣʘʙʣʷʶʪ ʦʜʠʥ ʠʟ ʚʝʨʪʠʢʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʠʥʪʦʚ ʩʝʪ-

ʢʠ ʥʠʪʝʡ, ʘ ʜʚʫʤʷ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʚʠʥʪʘʤʠ ʧʝʨʝʤʝʱʘʶʪ ʦʧʨʘʚʫ ʩ ʩʝʪʢʦʡ 

ʥʠʪʝʡ ʜʦ ʩʦʚʤʝʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʪʦʯʢʠ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʰʪʨʠʭʦʤ ʩʝʪʢʠ. 

ʇʦʚʝʨʢʫ ʧʦʚʪʦʨʷʶʪ. ʇʦʩʣʝ ʠʩʧʨʘʚʣʝʥʠʷ ʩʝʪʢʠ ʥʠʪʝʡ ʟʘʢʨʝʧʣʷʶʪ ʠʩʧʨʘʚʠ-

ʪʝʣʴʥʳʝ ʚʠʥʪʳ ʠ ʥʘʚʠʥʯʠʚʘʶʪ ʢʦʣʧʘʯʦʢ. 

ʇʦʚʝʨʢʘ 3. ɻʦʨʠʟʦʥʪʘʣʴʥʘʷ ʦʩʴ ʜʦʣʞʥʘ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʢ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʩʠ ʪʝʦʜʦʣʠʪʘ. 

ʊʝʦʜʦʣʠʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ 20ï30 ʤ ʦʪ ʩʪʝʥʳ ʟʜʘʥʠʷ, ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ 

ʧʨʠʚʦʜʷʪ ʚ ʦʪʚʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʚʦʜʷʪ ʪʨʫʙʫ ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʪʦʯʢʫ, ʨʘʩ-

ʧʦʣʦʞʝʥʥʫʶ ʧʦʜ ʫʛʣʦʤ 30ï500 ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ. ɿʘʪʝʤ ʥʘʢʣʦʥʷʶʪ ʪʨʫʙʫ ʚʥʠʟ 
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ʧʨʠʤʝʨʥʦ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʦʪʤʝʯʘʶʪ ʥʘ ʩʪʝʥʝ ʧʨʦʝʢʮʠʶ 

ʪʦʯʢʠ ï ʧʝʨʝʩʝʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʰʪʨʠʭʦʚ ʩʝʪʢʠ ʥʠʪʝʡ. ɼʘʣʝʝ ʧʝʨʝʚʦʜʷʪ ʪʨʫʙʫ 

ʯʝʨʝʟ ʟʝʥʠʪ ʠ ʧʨʠ ʜʨʫʛʦʤ ʧʦʣʦʞʝʥʠʠ ʢʨʫʛʘ ʧʨʦʝʢʪʠʨʫʶʪ ʪʫ ʞʝ ʪʦʯʢʫ ʚʥʠʟ. 

ɽʩʣʠ ʧʨʦʝʢʮʠʠ ʪʦʯʢʠ ʥʝ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʫʩʪʨʘʥʷʶʪ ʚ ʤʘʩʪʝʨ-

ʩʢʦʡ. 

ʇʦʚʝʨʢʘ 4. ʆʜʠʥ ʠʟ ʰʪʨʠʭʦʚ ʩʝʪʢʠ ʥʠʪʝʡ ʜʦʣʞʝʥ ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫ-

ʣʷʨʝʥ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʦʩʠ ʧʨʠʙʦʨʘ. 

ʇʨʠʚʦʜʷʪ ʚʝʨʪʠʢʘʣʴʥʫʶ ʦʩʴ ʪʝʦʜʦʣʠʪʘ ʚ ʦʪʚʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʘʚʦʜʷʪ 

ʚʝʨʪʠʢʘʣʴʥʳʡ ʰʪʨʠʭ ʥʘ ʢʘʢʫʶ-ʣʠʙʦ ʪʦʯʢʫ ʥʘ ʩʪʝʥʝ ʠ, ʚʨʘʱʘʷ ʥʘʚʦʜʷʱʠʤ 

ʚʠʥʪʦʤ ʪʨʫʙʳ, ʩʤʦʪʨʷʪ, ʥʝ ʩʭʦʜʠʪ ʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʪʦʯʢʠ ʩ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʰʪʨʠʭʘ ʩʝʪʢʠ. ɽʩʣʠ ʠʟʦʙʨʘʞʝʥʠʝ ʩʭʦʜʠʪ, ʪʦ ʩʥʠʤʘʶʪ ʢʦʣʧʘʯʦʢ, ʦʪʧʫʩʢʘʶʪ 

ʯʝʪʳʨʝ ʢʨʝʧʝʞʥʳʭ ʚʠʥʪʘ ʦʢʫʣʷʨʘ ʠ ʧʦʚʦʨʘʯʠʚʘʶʪ ʦʢʫʣʷʨ ʪʘʢ, ʯʪʦʙʳ ʚʝʨʪʠ-

ʢʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʥʠʪʝʡ ʨʘʩʧʦʣʦʞʠʣʩʷ ʚʝʨʪʠʢʘʣʴʥʦ. ɿʘʢʨʝʧʣʷʶʪ ʚʠʥʪʳ 

ʠ ʧʦʚʝʨʢʫ ʧʦʚʪʦʨʷʶʪ. 

ʋʩʪʘʥʦʚʠʪʴ ʪʝʦʜʦʣʠʪ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳ-

ʧʦʣʥʠʪʴ ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠ ʛʦʨʠʟʦʥʪʠʨʦʚʘʥʠʝ ʪʝʦʜʦʣʠʪʘ.  

ʎʝʥʪʨʠʨʦʚʘʥʠʝ ʪʝʦʜʦʣʠʪʘ ʥʘʜ ʪʦʯʢʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʠʪʷʥʦ-

ʛʦ (ʊ3ʆ) ʠʣʠ ʦʧʪʠʯʝʩʢʦʛʦ (2ʊ5ʂ) ʦʪʚʝʩʘ.  

ɻʦʨʠʟʦʥʪʠʨʦʚʘʥʠʝ ʪʝʦʜʦʣʠʪʘ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʚʝʜʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʩʠ ʪʝʦʜʦʣʠʪʘ ʚ ʦʪʚʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɼʣʷ ʵʪʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʮʠʣʠʥʜʨʠʯʝ-

ʩʢʠʡ ʫʨʦʚʝʥʴ ʘʣʠʜʘʜʳ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʫʭ ʧʦʜʲʝʤ-

ʥʳʭ ʚʠʥʪʦʚ ʠ ʧʨʠʚʦʜʷʪ ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʥʘ ʩʝʨʝʜʠʥʫ ʘʤʧʫʣʳ, ʟʘʪʝʤ ʧʦʚʦʨʘ-

ʯʠʚʘʶʪ ʘʣʠʜʘʜʫ ʥʘ 90ʦ (ʫʨʦʚʝʥʴ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 3-ʛʦ ʧʦʜʲʝʤ-

ʥʦʛʦ ʚʠʥʪʘ). ɺʨʘʱʘʷ 3-ʡ ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ, ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʧʨʠʚʦʜʷʪ ʥʘ ʩʝ-

ʨʝʜʠʥʫ ʘʤʧʫʣʳ. ʊʘʢʠʝ ʜʝʡʩʪʚʠʷ ʧʦʚʪʦʨʷʶʪ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʧʨʠ ʚʨʘʱʝʥʠʠ 

ʘʣʠʜʘʜʳ ʧʫʟʳʨʝʢ ʥʝ ʙʫʜʝʪ ʫʭʦʜʠʪʴ ʦʪ ʩʝʨʝʜʠʥʳ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʥʦ ʜʝʣʝʥʠʝ 

ʫʨʦʚʥʷ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʛʣʘ 

ʤʝʞʜʫ ʜʚʫʤʷ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʩʧʦʩʦʙʦʤ ʧʨʠʝʤʦʚ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʫʛʣʘ ʪʝʦʜʦʣʠʪ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʰʪʘʪʠʚʝ ʠ ʧʨʦʠʟʚʦʜʷʪ ʮʝʥʪʨʠʨʦ-

ʚʘʥʠʝ ʠ ʛʦʨʠʟʦʥʪʠʨʦʚʘʥʠʝ ʧʨʠʙʦʨʘ. 

ɿʘʞʠʤʘʶʪ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʣʠʤʙʘ ʠ, ʚʨʘ-

ʱʘʷ ʘʣʠʜʘʜʫ ʧʨʠ ʢʨʫʛʝ ʧʨʘʚʦ, ʥʘʚʦʜʷʪ ʪʨʫʙʫ 

ʪʝʦʜʦʣʠʪʘ ʥʘ ʧʨʘʚʫʶ ʜʣʷ ʥʘʙʣʶʜʘʪʝʣʷ ʪʦʯʢʫ. 

ʆʙʨʘʟʝʮ ʥʘʚʝʜʝʥʠʷ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 3.4 

(ʠʟʦʙʨʘʞʝʥʠʝ ʦʩʥʦʚʘʥʠʷ ʚʝʭʠ ʚʚʦʜʷʪ ʚ ʙʠʩʩʝʢ-

ʪʦʨ ʩʝʪʢʠ ʥʠʪʝʡ). ʇʨʦʠʟʚʦʜʷʪ ʦʪʩʯʝʪ ʧʦ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ ʪʝʦʜʦʣʠʪʘ.  

ʅʘʚʦʜʷʪ ʪʨʫʙʫ ʪʝʦʜʦʣʠʪʘ ʥʘ ʣʝʚʫʶ ʜʣʷ 

ʥʘʙʣʶʜʘʪʝʣʷ ʪʦʯʢʫ ʠ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʷʪ ʦʪʩʯʝʪ 

ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ ʪʝʦʜʦʣʠʪʘ. ɿʥʘʯʝʥʠʝ 

ʫʛʣʘ ʚʳʯʠʩʣʷʶʪ ʢʘʢ ʨʘʟʥʦʩʪʴ ʦʪʩʯʝʪʦʚ ʥʘ ʧʨʘʚʫʶ ʠ ʣʝʚʫʶ ʪʦʯʢʠ. ɽʩʣʠ ʦʪ-

ʈʠʩʫʥʦʢ 3.4 ï ʅʘʚʝʜʝʥʠʝ 
           ʥʘ ʚʝʰʢʫ 
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ʩʯʝʪ ʥʘ ʧʨʘʚʫʶ ʪʦʯʢʫ ʦʢʘʞʝʪʩʷ ʤʝʥʴʰʝ ʦʪʩʯʝʪʘ ʥʘ ʣʝʚʫʶ, ʪʦ ʢ ʦʪʩʯʝʪʫ ʥʘ 

ʧʨʘʚʫʶ ʪʦʯʢʫ ʧʨʠʙʘʚʣʷʶʪ 360ʦ. ʋʢʘʟʘʥʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦʩʪʘʚʣʷʶʪ ʧʝʨʚʳʡ 

ʧʦʣʫʧʨʠʝʤ. ɺʦ ʚʪʦʨʦʤ ʧʦʣʫʧʨʠʝʤʝ ʚʳʧʦʣʥʷʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ 

ʢʨʫʛʝ çʣʝʚʦè. ɼʣʷ ʵʪʦʛʦ ʧʝʨʝʚʦʜʷʪ ʪʨʫʙʫ ʪʝʦʜʦʣʠʪʘ ʯʝʨʝʟ ʟʝʥʠʪ, ʘ ʘʣʠʜʘʜʫ 

ʧʦʚʦʨʘʯʠʚʘʶʪ ʥʘ 180ʦ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʛʨʫʙʦʛʦ ʧʨʦʩʯʝʪʘ ʣʠʤʙ ʧʝʨʝʤʝʱʘʶʪ 

ʧʦ ʘʟʠʤʫʪʫ ʥʘ 1ï2ʦ. ɼʚʘ ʧʦʣʫʧʨʠʝʤʘ ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʥʳʡ ʧʨʠʝʤ. ʈʘʩʭʦʞʜʝ-

ʥʠʝ ʟʥʘʯʝʥʠʡ ʫʛʣʘ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʧʝʨʚʦʤ ʠ ʚʪʦʨʦʤ ʧʦʣʫʧʨʠʝʤʘʭ, ʥʘ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ ʫʜʚʦʝʥʥʦʡ ʪʦʯʥʦʩʪʠ ʦʪʩʯʝʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʫ ʪʝʦʜʦʣʠʪʘ ʊ30 ï 

2'; 2ʊ5ʂ ï 0,2'). ʇʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʢʘʟʘʥʥʦʛʦ ʜʦʧʫʩʢʘ ʚʳʯʠʩʣʷʶʪ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʠʟ ʜʚʫʭ ʧʦʣʫʧʨʠʝʤʦʚ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ (ʥʝʜʦʧʫʩʪʠʤʦʝ 

ʨʘʩʭʦʞʜʝʥʠʝ ʟʥʘʯʝʥʠʡ ʫʛʣʘ ʚ ʧʦʣʫʧʨʠʝʤʘʭ) ʠʟʤʝʨʝʥʠʷ ʧʦʚʪʦʨʷʶʪ. 

ʆʪʩʯʝʪʳ ʠ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʟʘʧʠʩʳʚʘʶʪ ʚ ʞʫʨʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʬʦʨʤʳ. ʆʙʨʘʟʝʮ ʟʘʧʠʩʠ ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 3.1. 
 
ʊ ʘ ʙ ʣ ʠ ʮ ʘ 3.1 ï ʀʟʤʝʨʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʫʛʣʦʚ ʩʧʦʩʦʙʦʤ ʧʨʠʝʤʦʚ  

ʊʦʯʢʘ 

ʩʪʦʷʥʦʢ 
ʂʨʫʛ ʊʦʯʢʘ ʥʘʙʣʶʜʝʥʠʡ 

ʆʪʩʯʝʪ r ʋʛʦʣ 
ʉʨʝʜʥʠʡ ʠʟ 
ʫʛʣʦʚ 

ʄʘʛʥʠʪʥʳʡ 

ʘʟʠʤʫʪ 
ʛʨʘʜʫʩ ʤʠʥʫʪʳ ʛʨʘʜʫʩ ʤʠʥʫʪʳ ʛʨʘʜʫʩ ʤʠʥʫʪʳ 
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4 27 48 

32 39 
3 355 09 9 0̄4' 

 
ʀʟʤʝʨʝʥʠʝ ʤʘʛʥʠʪʥʦʛʦ ʘʟʠʤʫʪʘ ʩʪʦʨʦʥ ʫʛʣʘ ʠ ʢʦʥʪʨʦʣ ɹʧʦʣʫʯʝʥ-

ʥʦʡ ʚʝʣʠʯʠʥ rʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʛʣʘ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʘʟʠʤʫʪʘ 

ʪʝʦʜʦʣʠʪʦʤ ʧʨʠʤʝʥʷʶʪ ʤʘʛʥʠʪʥʫʶ ʙʫʩʩʦʣʴ, ʢʦʪʦʨʘʷ ʚʭʦʜʠʪ ʚ ʢʦʤʧʣʝʢʪ ʪʝʦ-

ʜʦʣʠʪʘ ʠ ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʢ ʥʝʤʫ ʧʦ ʨʝʟʴʙʝ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʧʦʩʘʜʦʯʥʦʤ ʧʘʟʝ 

(ʩʤ. ʨʠʩʫʥʢʠ 3.1 ʠ 3.2). ʉʦʚʨʝʤʝʥʥʳʝ ʪʝʦʜʦʣʠʪʳ ʦʙʳʯʥʦ ʩʥʘʙʞʝʥʳ ʦʨʠʝʥ-

ʪʠʨ-ʙʫʩʩʦʣʴʶ. 
ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʘʟʠʤʫʪʘ ʦʨʠʝʥʪʠʨ-

ʙʫʩʩʦʣʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʜʠʘʤʝʪʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ      
0ï180ʦ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘʧʨʘʚʣʝʥʠʶ ʤʘʛʥʠʪʥʦʛʦ ʤʝʨʠʜʠʘʥʘ. ɼʣʷ ʵʪʦʛʦ ʟʘʞʠ-
ʤʘʶʪ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʣʠʤʙʘ ʠ ʚʨʘʱʝʥʠʝʤ ʘʣʠʜʘʜʳ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ 
ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʢʨʫʛʝ ʪʝʦʜʦʣʠʪʘ ʦʪʩʯʝʪ 0000Ë. ɿʘʞʠʤʘʶʪ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ 
ʚʠʥʪ ʘʣʠʜʘʜʳ, ʦʪʧʫʩʢʘʶʪ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʣʠʤʙʘ ʠ, ʚʨʘʱʘʷ ʪʝʦʜʦʣʠʪ, 
ʩʦʚʤʝʱʘʶʪ ʤʘʛʥʠʪʥʫʶ ʩʪʨʝʣʢʫ ʩ ʮʝʥʪʨʘʣʴʥʳʤʠ ʰʪʨʠʭʘʤʠ ʙʫʩʩʦʣʠ, ʨʘʩʧʦ-
ʣʦʞʝʥʥʳʤʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʝʚʝʨïʁ ʛ. ɿʘʪʝʤ ʚʥʦʚʴ ʟʘʞʠʤʘʶʪ ʟʘʢʨʝʧʠʪʝʣʴ-
ʥʳʡ ʚʠʥʪ ʣʠʤʙʘ ʠ, ʚʨʘʱʘʷ ʘʣʠʜʘʜʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʪʝʦʜʦʣʠʪʘ, ʥʘʚʦ-
ʜʷʪ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʚʥʘʯʘʣʝ ʥʘ ʧʨʘʚʫʶ ʪʦʯʢʫ, ʘ ʟʘʪʝʤ ʥʘ ʣʝʚʫʶ ʠ ʩʥʠʤʘʶʪ 
ʦʪʩʯʝʪʳ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʢʨʫʛʫ. ʕʪʠ ʦʪʩʯʝʪʳ ʠ ʙʫʜʫʪ ʷʚʣʷʪʴʩʷ ʤʘʛʥʠʪ-
ʥʳʤʠ ʘʟʠʤʫʪʘʤʠ ʜʘʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʇʦ ʨʘʟʥʦʩʪʠ ʤʘʛʥʠʪʥʳʭ ʘʟʠʤʫʪʦʚ 
ʚʳʯʠʩʣʷʶʪ ʚʝʣʠʯʠʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʫʛʣʘ ʠ ʩʨʘʚʥʠʚʘʶʪ ʝʝ ʩʦ ʩʨʝʜʥʠʤ 
ʟʥʘʯʝʥʠʝʤ ʫʛʣʘ. ɼʦʧʫʩʢʘʝʪʩʷ ʨʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʥʠʤʠ ʥʝ ʙʦʣʝʝ ʜʚʦʡʥʦʡ 
ʪʦʯʥʦʩʪʠ ʦʪʩʯʝʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʪʝʦʜʦʣʠʪʘ. 
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     ʀʟʤʝʨʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʛʣʘ ʥʘ ʨʝʡʢʫ. ɺʝʨʪʠʢʘʣʴʥʳʤ ʫʛʣʦʤ ʥʘʟʳʚʘʝʪ-

ʩʷ ʫʛʦʣ, ʣʝʞʘʱʠʡ ʚ ʦʪʚʝʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʤʝʞʜʫ ʣʠʥʠʝʡ ʚʠʟʠʨʦʚʘʥʠʷ ʠ ʝʝ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʧʨʦʝʢʮʠʝʡ. ʀʟʤʝʨʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʛʣʘ ʪʝʦʜʦʣʠʪʦʤ ʚʳʧʦʣʥʷʶʪ 

ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ. ʇʦʩʣʝ ʧʦʜʛʦʪʦʚʢʠ ʪʝʦʜʦʣʠʪʘ ʢ ʨʘʙʦʪʝ (ʮʝʥʪʨʠʨʦʚʘʥʠʝ ʠ 

ʛʦʨʠʟʦʥʪʠʨʦʚʘʥʠʝ ʧʨʠʙʦʨʘ) ʥʘʚʦʜʷʪ ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʥʘ ʨʝʡʢʫ ʧʨʠ ʢʨʫʛʝ 

çʧʨʘʚʦè, ʟʘʪʝʤ ʧʨʠ ʢʨʫʛʝ çʣʝʚʦè ʪʘʢ, ʯʪʦʙʳ ʩʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ 

ʩʝʪʢʠ ʥʠʪʝʡ ʢʘʩʘʣʩʷ ʚʝʨʭʥʝʛʦ ʢʦʥʮʘ ʨʝʡʢʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.5). ʆʪʩʯʝʪʳ ʙʝʨʫʪ ʧʦ 

ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ (ʇ ʠ ʃ). 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 3.5 ï ʅʘʚʝʜʝʥʠʝ ʥʘ ʨʝʡʢʫ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʛʣʘ 
 

ʋ ʪʝʦʜʦʣʠʪʘ ʊɿʆ (2ʊ30) ʫʨʦʚʝʥʴ ʧʨʠ ʘʣʠʜʘʜʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʦʪʩʫʪ-

ʩʪʚʫʝʪ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʧʨʦʚʝʨʷʶʪ, ʯʪʦʙʳ ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʧʨʠ ʘʣʠʜʘʜʝ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʝ ʦʪʢʣʦʥʷʣʩʷ ʦʪ ʩʝʨʝʜʠʥʳ ʙʦʣʝʝ ʯʝʤ ʥʘ ʦʜʥʦ ʜʝʣʝʥʠʝ. 

ʋ ʪʝʦʜʦʣʠʪʦʚ 2ʊ5ʂ ʠ 3ʊ5ʂʇ ʚʤʝʩʪʦ ʫʨʦʚʥʷ ʧʨʠ ʘʣʠʜʘʜʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʢʨʫʛʘ ʠʤʝʝʪʩʷ ʩʘʤʦʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡʩʷ ʢʦʤʧʝʥʩʘʪʦʨ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʧʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʪʝʦʜʦʣʠʪʘ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʠ ʥʘʚʝʜʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʳ ʥʘ ʪʦʯʢʫ ʩʨʘʟʫ ʩʥʠʤʘʪʴ ʦʪʩʯʝʪʳ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʙʝʟ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʭ ʜʝʡʩʪʚʠʡ. 

ɺʳʯʠʩʣʷʶʪ ʟʥʘʯʝʥʠʷ ʤʝʩʪʘ ʥʫʣʷ (ʄʆ), ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪ-

ʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʪʝʦʜʦʣʠʪʘ, ʢʦʛʜʘ ʚʠʟʠʨʥʘʷ ʦʩʴ ʪʨʫʙʳ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʘ, ʘ ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʧʨʠ ʘʣʠʜʘʜʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʢʨʫʛʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʥʫʣʴ-ʧʫʥʢʪʝ: 

ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ ʊ30: ʄʆ = ((ʃ + ʇ) ï 180ʦ) / 2; 

ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ 2ʊ30, 4ʊ30 ʠ 2ʊ5ʂ: ʄʆ = (ʃ + ʇ) /2; 

ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ 3ʊ5ʂʇ: ʄʆ = (ʃ ï ʇ) / 2. 

ɺʝʨʪʠʢʘʣʴʥʳʡ ʫʛʦʣ (ʫʛʦʣ ʥʘʢʣʦʥʘ) ʥʘ ʚʝʨʭ ʨʝʡʢʠ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʜʣʷ ʪʝʦʜʦʣʠʪʘ ʊ30: n = ʃ ï ʄʆ ʠʣʠ n = ʄʆ ï ʇ ï 180ʦ; 

ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ 2ʊ30, 4ʊ30 ʠ 2ʊ5ʂ: n = ʃ ï ʄʆ ʠʣʠ n = ʄʆ ï ʇ; 

ʜʣʷ ʪʝʦʜʦʣʠʪʦʚ 3ʊ5ʂʇ: n = ʃ ï ʄʆ ʠʣʠ n = ʇ + ʄʆ. 

ɺʩʝ ʦʪʩʯʝʪʳ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʟʘʥʦʩʷʪ ʚ ʞʫʨʥʘʣ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʝʡ ʬʦʨʤʳ. ʆʙʨʘʟʝʮ ʟʘʧʠʩʠ ʧʦʢʘʟʘʥ ʚ ʪʘʙʣʠʮʝ 3.2. 
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ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʥʫʣʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝ-

ʥʠʠ ʚʠʟʠʨʥʦʡ ʦʩʠ ʪʨʫʙʳ ʪʝʦʜʦʣʠʪʘ ʦʪʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʜʦʣʞʝʥ 

ʙʳʪʴ ʨʘʚʝʥ ʥʫʣʶ. ʆʜʥʘʢʦ ʵʪʦ ʫʩʣʦʚʠʝ ʠʥʦʛʜʘ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʩʦʟʜʘʝʪ 

ʥʝʫʜʦʙʩʪʚʘ ʧʨʠ ʠʟʤʝʨʝʥʠʠ ʠ ʚʳʯʠʩʣʝʥʠʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʫʛʣʦʚ. 
 

ʊ ʘ ʙ ʣ ʠ ʮ ʘ  3.2 ï ɺʳʯʠʩʣʝʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʫʛʣʘ ʠ ʤʝʩʪʦ ʥʫʣʷ  
ʊʦʯʢʘ 

ʩʪʦʷʥʠʷ 

ʊʦʯʢʘ  

ʥʘʚʝʜʝʥʠʷ 

ʇʦʣʦʞʝʥʠʝ 
ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʢʨʫʛʘ  

ʆʪʩʯʝʪʳ 
ʄʝʩʪʦ 

ʥʫʣʷ 

ɺʝʨʪʠʢʘʣʴʥʳʡ 

ʫʛʦʣ ʛʨʘʜʫʩʳ ʤʠʥʫʪʳ 

III  

 

ʈʝʡʢʘ 2 

 

 

ʇ 

ʃ 

ʊʝʦʜʦʣʠʪ ʊ30 

+0ʦ02,0' +3ʦ28,0' 176 

3 

34 

30 
 
ʇʦʵʪʦʤʫ ʧʨʠʚʝʜʝʥʠʝ ʤʝʩʪʘ ʥʫʣʷ ʢ ʟʥʘʯʝʥʠʶ ʙʣʠʟʢʦʤʫ ʢ 0ʦ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʢʨʫʛʦʤ ʪʝʦʜʦʣʠ-
ʪʘ. ʇʨʠ ʵʪʦʤ ʄʆ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ ʜʚʦʡʥʦʡ ʪʦʯʥʦʩʪʠ ʦʪʩʯʝʪʥʦʛʦ 
ʫʩʪʨʦʡʩʪʚʘ ʪʝʦʜʦʣʠʪʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʝʣʠ ʪʝʦʜʦʣʠʪʘ ʧʦʚʝʨʢʫ ʄʆ ʚʳ-
ʧʦʣʥʷʶʪ ʧʦ-ʨʘʟʥʦʤʫ. ɺ ʪʝʦʜʦʣʠʪʘʭ T30 ʠ 2ʊ30, 4ʊ30 ʧʦʩʣʝ ʥʘʙʣʶʜʝʥʠʷ 
ʪʦʯʢʠ ʤʝʩʪʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʄʆ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʨʠ ʢʨʫʛʝ çʣʝʚʦè ʥʘʚʦ-
ʜʷʱʠʤ ʚʠʥʪʦʤ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʦʪʩʯʝʪ ʧʦ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʢʨʫʛʫ ʨʘʚʥʳʡ     
(ʃ ï ʄʆ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʮʝʥʪʨ ʩʝʪʢʠ ʥʠʪʝʡ ʩʦʡʜʝʪ ʩ ʥʘʙʣʶʜʘʝʤʦʡ ʪʦʯʢʠ. 
ɼʝʡʩʪʚʫʷ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠʩʧʨʘʚʠʪʝʣʴʥʳʤʠ ʚʠʥʪʘʤʠ ʩʝʪʢʠ ʥʠʪʝʡ, ʩʦʚʤʝ-
ʱʘʶʪ ʝʝ ʩʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʩ ʪʦʡ ʞʝ ʪʦʯʢʦʡ. ɼʣʷ ʢʦʥʪʨʦʣʷ 
ʜʝʡʩʪʚʠʷ ʧʦʚʪʦʨʷʶʪ.  
ʀʟʤʝʨʝʥʠʝ ʨʘʩʩʪʦʷʥʠʡ ʧʨʠ ʧʦʤʦʱʠ ʥʠʪʷʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʪʝʦʜʦʣʠ-

ʪʘ. ʅʠʪʷʥʦʡ ʜʘʣʴʥʦʤʝʨ ʪʝʦʜʦʣʠʪʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʚʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ 
ʰʪʨʠʭʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʘʨʘʣʣʝʣʴʥʦ ʩʨʝʜʥʝ-
ʤʫ ʰʪʨʠʭʫ ʩʝʪʢʠ ʥʠʪʝʡ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʨʘʩ-
ʩʪʦʷʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʠʪʷʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ ʥʘ 
ʦʜʥʦʤ ʢʦʥʮʝ ʣʠʥʠʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʝʦʜʦʣʠʪ, 
ʘ ʥʘ ʜʨʫʛʦʤ ï ʜʘʣʴʥʦʤʝʨʥʫʶ ʨʝʡʢʫ. ʅʘʚʦʜʷʪ 
ʪʨʫʙʫ ʪʝʦʜʦʣʠʪʘ ʥʘ ʨʝʡʢʫ ʠ ʙʝʨʫʪ ʜʘʣʴʥʦʤʝʨ-
ʥʳʡ ʦʪʩʯʝʪ ʤʝʞʜʫ ʜʚʫʤʷ ʰʪʨʠʭʘʤʠ ʥʠʪʷʥʦʛʦ 
ʜʘʣʴʥʦʤʝʨʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʥʷʪʠʷ ʜʘʣʴʥʦʤʝʨ-
ʥʦʛʦ ʦʪʩʯʝʪʘ ʚʝʨʭʥʠʡ ʰʪʨʠʭ ʥʠʪʷʥʦʛʦ ʜʘʣʴ-
ʥʦʤʝʨʘ ʥʘʚʦʜʷʪ ʥʘ ʚʝʨʭ ʦʜʥʦʛʦ ʠʟ ʜʝʮʠʤʝʪʨʦ-
ʚʳʭ (ʰʘʰʝʯʥʳʭ) ʜʝʣʝʥʠʡ ʥʠʚʝʣʠʨʥʦʡ ʨʝʡʢʠ, ʘ 
ʧʦ ʥʠʞʥʝʤʫ ʜʘʣʴʥʦʤʝʨʥʦʤʫ ʰʪʨʠʭʫ ʧʨʦʠʟʚʦ-
ʜʷʪ ʦʪʩʯʝʪ (ʨʠʩʫʥʦʢ 3.6). 

ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʪʦʯʢʘʤʠ ʚʳʯʠʩʣʷʶʪ ʧʦ 

ʬʦʨʤʫʣʝ 
 

D = kn + c, 
 
ʛʜʝ k ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʠʪʷʥʦʛʦ ʜʘʣʴʥʦʤʝʨʘ, ʢʦʪʦʨʳʡ ʦʙʳʯʥʦ ʨʘʚʝʥ 100;  

n ï ʦʪʩʯʝʪ, ʩʥʷʪʳʡ ʧʦ ʨʝʡʢʝ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ ʜʝʩʷʪʳʭ ʜʦʣʝʡ ʩʘʥʪʠʤʝʪʨʘ;  

ʈʠʩʫʥʦʢ 3.6 ï ʀʟʤʝʨʝʥʠʝ ʨʘʩ-

ʩʪʦʷʥʠʡ ʥʠʪʷʥʳʤ ʜʘʣʴʥʦʤʝʨʦʤ 

ʪʝʦʜʦʣʠʪʘ 
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c ï ʧʦʩʪʦʷʥʥʘʷ ʜʘʣʴʥʦʤʝʨʘ, ʦʙʳʯʥʦ ʨʘʚʥʘ ʥʫʣʶ.  

ʊʘʢ, ʜʣʷ ʦʪʩʯʝʪʘ n = 9,6 ʩʤ., ʘ ʨʘʩʩʪʦʷʥʠʝ D = 100 Ŀ 9,6 + 0 = 960 ʩʤ = 9,6 ʤ. 

ʀʟʤʝʨʝʥʠʝ ʧʨʝʚʳʰʝʥʠ ̫ʪʝʦʜʦʣʠʪʦʤ ʩʧʦʩʦʙʦʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ 

ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʚʳʰʝʥʠʷ ʪʝʦʜʦʣʠʪʦʤ ʠʩʧʦʣʴʟʫʶʪ 

ʩʧʦʩʦʙ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 3.7). 

ɺ ʵʪʦʤ ʩʧʦʩʦʙʝ ʧʨʝʚʳʰʝʥʠʝ ʦʧʨʝʜʝʣʷʪʩʷ ʧʦ ʬʦʨʤʫʣʝ  
 

h = h'+ i ï V, 
 

ʛʜʝ h' ï ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʣʫʯʦʤ ʪʝʦʜʦʣʠʪʘ.  

       i ï ʚʳʩʦʪʘ ʪʝʦʜʦʣʠʪʘ (ʠʟʤʝʨʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʨʫʣʝʪʢʠ ʠʣʠ ʨʝʡʢʠ ʜʦ ʮʝʥ-

ʪʨʘ ʦʢʫʣʷʨʘ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 0,01 ʤ);  

      V ï ʚʳʩʦʪʘ ʥʘʚʝʜʝʥʠʷ (ʧʨʠ ʥʘʚʝʜʝʥʠʠ ʥʘ ʚʝʨʭ ʨʝʡʢʠ V = 1,5 ʤ);  

ʀʟ ʨʠʩʫʥʢʘ ʚʠʜʥʦ, ʯʪʦ  
 

h' = d tgn     (1), 
 
ʛʜʝ n ï ʫʛʦʣ ʥʘʢʣʦʥʘ (ʚʝʨʪʠʢʘʣʴʥʳʡ ʫʛʦʣ);  

      d ï ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʨʦʣʦʞʝʥʠʝ ʣʠʥʠʠ. 

ʋʯʠʪʳʚʘʷ, ʯʪʦ 
 

d = Dcos2n     (2) 
 

ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʚʝʣʠʯʠʥʫ h' ʯʝʨʝʟ ʥʘʢʣʦʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ D. 

ɼʣʷ ʵʪʦʛʦ ʧʦʜʩʪʘʚʠʤ ʚ ʬʦʨʤʫʣʫ (1) ʚʝʣʠʯʠʥʫ d ʠʟ (2), ʧʦʣʫʯʠʤ 
 

h'= dtgn = Dcos2n (sinn / cosn) = Dcosn sinn = 0,5Dsin2n. 
 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ h¡ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʠʢʨʦʢʘʣʴʢʫʣʷʪʦʨ 

ʠʣʠ ʪʘʭʝʦʤʝʪʨʠʯʝʩʢʠʝ ʪʘʙʣʠʮʳ. ɺʝʣʠʯʠʥʫ h¡ ʚʳʯʠʩʣʷʶʪ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 
0,01 ʤ. ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʨʝʚʳʰʝʥʠʡ ʟʘʥʦʩʷʪ ʥʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʡ ʨʠʩʫʥʦʢ ʚ ʟʘʜʘʥʠʠ (ʩʤ. ʨʠʩʫʥʦʢ 3.7). 

 
ʈʠʩʫʥʦʢ 3.7 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʝʚʳʰʝʥʠʷ ʩʧʦʩʦʙʦʤ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ 
 
        ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʝʚʳʰʝʥʠʷ.  

1  ʋʛʦʣ ʥʘʢʣʦʥʘ n ʠ ʨʘʩʩʪʦʷʥʠʝ D ʚʳʧʠʩʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ 

ʧʫʥʢʪʦʚ 2.9 ʠ 2.10 ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʩʪʫʜʝʥʪʘ; 

2  ʀʟʤʝʨʷʶʪ ʚʳʩʦʪʫ ʧʨʠʙʦʨʘ ï i; 
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3  ʀʟʤʝʨʷʶʪ ʚʳʩʦʪʫ ʚʠʟʠʨʦʚʘʥʠʷ ï V; 

4  ɺʳʯʠʩʣʷʶʪ ʧʨʝʚʳʰʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠ-

ʨʦʚʘʥʠʷ  

h = 0,5Dsin(2n) + i ï V ʠʣʠ h = d tg n + i ï V. 
 
 

4 ʅʀɺɽʃʀʈʓ ʀ ʈɸɹʆʊʓ ʉ ʅʀʄʀ 

 

     ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ. ʅʠʚʝʣʠʨ ï ʵʪʦ ʛʝʦʜʝʟʠʯʝʩʢʠʡ ʧʨʠ-

ʙʦʨ, ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʚʠʟʠʨʥʦʛʦ ʣʫʯʘ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʝʚʳʰʝʥʠʡ ʠ ʚʳʩʦʪ (ʦʪʤʝʪʦʢ) 

ʩʧʦʩʦʙʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ʇʦ ʩʚʦʝʡ ʪʦʯʥʦʩʪʠ ʥʠʚʝʣʠʨʳ 

ʚʳʧʫʩʢʘʶʪ 3 ʪʠʧʦʚ:  

ʘ) ʚʳʩʦʢʦʪʦʯʥʳʝ (ʅ-0,5); 

ʙ) ʪʦʯʥʳʝ (ʅ-3); 

ʚ) ʪʝʭʥʠʯʝʩʢʠʝ (ʅ-10). 

ʎʠʬʨʳ ʚ ʰʠʬʨʝ ʥʠʚʝʣʠʨʘ ʫʢʘʟʳʚʘʶʪ ʩʨʝʜʥʶʶ ʢʚʘʜʨʘʪʠʯʝʩʢʫʶ ʧʦ-

ʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʧʨʝʚʳʰʝʥʠʷ ʚ ʤʠʣʣʠʤʝʪʨʘʭ ʥʘ 1 ʢʤ ʜʚʦʡʥʦʛʦ ʥʠʚʝ-

ʣʠʨʥʦʛʦ ʭʦʜʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʥʠʚʝʣʠʨʘ ʅ-3 ʩʨʝʜʥʷʷ ʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰ-

ʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ 3 ʤʤ ʥʘ 1 ʢʤ ʭʦʜʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʧʦʣʫʯʝʥʠʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʣʫʯʘ ʚʠʟʠʨʦʚʘʥʠʷ ʢʘʞʜʳʡ ʠʟ ʪʨʝʭ ʪʠʧʦʚ ʥʠʚʝʣʠʨʦʚ ʠʟʛʦ-

ʪʘʚʣʠʚʘʝʪʩʷ ʚ ʜʚʫʭ ʚʘʨʠʘʥʪʘʭ:  

ʘ) ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʧʨʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʝ; 

ʙ) ʩ ʢʦʤʧʝʥʩʘʪʦʨʦʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʠʚʦʜʠʪʴ ʦʩʴ ʚʠʟʠ-

ʨʦʚʘʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʥʠʚʝʣʠʨʘ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʧʫʩʢʘʶʪʩʷ ʥʠʚʝʣʠʨʳ ʫʣʫʯʰʝʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ  

2-ʛʦ ʠ 3-ʛʦ ʧʦʢʦʣʝʥʠʡ, ʥʘʧʨʠʤʝʨ 2ʅ-5ʂʃ ʠ 3ʅ-3ʃʇ. ʇʝʨʚʘʷ ʮʠʬʨʘ ʦʙʦʟʥʘ-

ʯʘʝʪ ʧʦʢʦʣʝʥʠʝ. ʇʨʠ ʥʘʣʠʯʠʠ ʢʦʤʧʝʥʩʘʪʦʨʘ ʚ ʰʠʬʨ ʧʨʠʙʦʨʘ ʜʦʙʘʚʣʷʝʪʩʷ 

ʙʫʢʚʘ çʂè. ɽʩʣʠ ʥʠʚʝʣʠʨ ʠʟʛʦʪʦʚʣʝʥ ʩ ʣʠʤʙʦʤ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʳʭ ʫʛʣʦʚ, ʪʦ ʝʱʝ ʜʦʙʘʚʣʷʝʪʩʷ ʙʫʢʚʘ çʃè. ɽʩʣʠ ʥʠʚʝʣʠʨ ʧʨʷʤʦʛʦ ʠʟʦʙʨʘʞʝ-

ʥʠʷ, ʪʦ ʚ ʰʠʬʨ ʜʦʙʘʚʣʷʝʪʩʷ ʙʫʢʚʘ çʇè. 

ʅʠʚʝʣʠʨ ʅ-3 ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʙʦʨʘʤ ʩ ʮʠʣʠʥʜʨʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʧʨʠ 

ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʝ (ʨʠʩʫʥʦʢ 4.1). 
   

1 ï ʧʦʜʲʝʤʥʳʝ ʚʠʥʪʳ; 

2 ï ʢʨʫʛʣʳʡ ʫʨʦʚʝʥʴ; 

3 ï ʵʣʝʚʘʮʠʦʥʥʳʡ ʚʠʥʪ; 
4 ï ʦʢʫʣʷʨ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ; 

5 ï ʚʠʟʠʨ; 

6 ï ʢʨʝʤʘʣʴʝʨʘ; 

7 ï ʦʙʲʝʢʪʠʚ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ; 

8 ï ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ; 

9 ï ʥʘʚʦʜʷʱʠʡ ʚʠʥʪ; 
10 ï ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ; 

11 ï ʁ ʩʪʠʨʦʚʦʯʥʳʝ ʚʠʥʪʳ ʫʨʦʚʥ ̫ ʈʠʩʫʥʦʢ 4.1 ï ʋʩʪʨʦʡʩʪʚʦ ʥʠʚʝʣʠʨʘ 

ʅ-3 
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ɼʣ̫ ʫʩʪʘʥʦʚʢʠ ʥʠʚʝʣʠʨʘ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʝʛʦ ʟʘʢʨʝʧʣʷʶʪ ʥʘ ʰʪʘ-

ʪʠʚʝ ʠ, ʜʝʡʩʪʚʫʷ ʪʨʝʤʷ ʧʦʜʲʝʤʥʳʤʠ ʚʠʥʪʘʤʠ, ʧʨʠʚʦʜʷʪ ʧʫʟʳʨʝʢ ʢʨʫʛʣʦʛʦ 

ʫʨʦʚʥʷ ʚ ʮʝʥʪʨ ʘʤʧʫʣʳ. ʇʨʠ ʵʪʦʤ ʦʩʴ ʚʨʘʱʝʥʠʷ ʥʠʚʝʣʠʨʘ ʟʘʥʠʤʘʝʪ ʦʪʚʝʩʥʦʝ 

ʧʦʣʦʞʝʥʠʝ. ʅʘʚʝʜʝʥʠʝ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʥʘ ʨʝʡʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʚʥʘʯʘʣʝ 

ʚʨʫʯʥʫʶ ʩ ʧʦʤʦʱʴʶ ʤʫʰʢʠ, ʘ ʟʘʪʝʤ ʟʘʞʠʤʘʶʪ ʟʘʢʨʝʧʠʪʝʣʴʥʳʡ ʚʠʥʪ ʟʨʠ-

ʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠ ʥʘʚʦʜʷʱʠʤ ʚʠʥʪʦʤ ʜʝʣʘʶʪ ʪʦʯʥʦʝ ʚʠʟʠʨʦʚʘʥʠʝ ʥʘ ʨʝʡʢʫ. 

ʈʝʟʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩʝʪʢʠ ʥʠʪʝʡ ʜʦʩʪʠʛʘʝʪʩʷ ʚʨʘʱʝʥʠʝʤ ʦʢʫʣʷʨʥʦʛʦ 

ʢʦʣʴʮʘ, ʘ ʨʝʟʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʨʝʡʢʠ ï ʚʨʘʱʝʥʠʝʤ ʚʠʥʪʘ ʢʨʝʤʘʣʴʝʨʳ. ʇʝ-

ʨʝʜ ʢʘʞʜʳʤ ʦʪʩʯʝʪʦʤ ʧʦ ʨʝʡʢʝ ʚʠʟʠʨʥʫʶ ʦʩʴ ʥʠʚʝʣʠʨʘ ʧʨʠʚʦʜʷʪ ʚ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʜʦʙʠʚʘʷʩʴ ʩʦʚʤʝʱʝʥʠʷ ʠʟʦʙʨʘʞʝʥʠʷ ʢʦʥʮʦʚ ʧʫʟʳʨʴʢʘ 

ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʧʫʪʝʤ ʚʨʘʱʝʥʠʷ 

ʵʣʝʚʘʮʠʦʥʥʦʛʦ ʚʠʥʪʘ (ʨʠʩʫʥʦʢ 4.2).  

ʆʪʩʯʝʪ ʧʦ ʨʝʡʢʝ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʮʠʬʨ ʠ ʚʳʨʘ-

ʞʘʝʪ ʚʝʣʠʯʠʥʫ ʚ ʤʠʣʣʠʤʝʪʨʘʭ. ʇʨʦʠʟʚʦʜʠʪʴ ʦʪʩʯʝʪ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦ ʩʨʝʜʥʝʤʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʰʪʨʠʭʫ 

ʩʝʪʢʠ ʥʠʪʝʡ. ʆʪʩʯʝʪ ʧʦ ʨʝʡʢʝ ʙʝʨʫʪ ʦʪ ʤʝʥʴʰʝʛʦ ʢ 

ʙʦʣʴʰʝʤʫ ʯʠʩʣʫ. ʇʝʨʚʳʝ ʜʚʝ ʮʠʬʨʳ ʦʪʩʯʝʪʘ, ʦʙʦ-

ʟʥʘʯʘʶʱʠʝ ʤʝʪʨʳ ʠ ʜʝʮʠʤʝʪʨʳ ʥʘ ʨʝʡʢʝ ʧʦʜʧʠʩʘ-

ʥʳ (ʥʘ ʨʠʩʫʥʢʝ 4.2 ʵʪʠ ʮʠʬʨʳ 15), ʪʨʝʪʴʷ ʮʠʬʨʘ 

ʩʯʠʪʘʝʪʩʷ ʧʦ ʯʠʩʣʫ ʩʘʥʪʠʤʝʪʨʦʚʳʭ ʰʘʰʝʢ ʦʪ ʥʘʯʘ-

ʣʘ ʜʝʮʠʤʝʪʨʦʚʦʛʦ ʜʝʣʝʥʠʷ ʜʦ ʩʨʝʜʥʝʛʦ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʛʦ ʰʪʨʠʭʘ ʩʝʪʢʠ ʥʠʪʝʡ (ʥʘ ʨʠʩʫʥʢʝ 4.2 ï 4 

ʰʘʰʝʯʢʠ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʜʝʮʠ-

ʤʝʪʨʝ ʧʝʨʚʳʝ ʧʷʪʴ ʰʘʰʝʢ ʩ ʩʘʥʪʠʤʝʪʨʦʚʳʤʠ ʜʝʣʝ-

ʥʠʷʤʠ ʦʙʲʝʜʠʥʝʥʳ ʚ ʚʠʜʝ ʙʫʢʚʳ ɽ (ʩʤ. ʨʠʩʫʥʦʢ 

4.2). ʏʝʪʚʝʨʪʘʷ ʮʠʬʨʘ, ʦʙʦʟʥʘʯʘʶʱʘʷ ʤʠʣʣʠʤʝʪʨʳ, ʧʦ ʨʝʡʢʝ ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ 

ʛʣʘʟ (ʥʘ ʨʠʩʫʥʢʝ 4.2 ʵʪʦ 6 ʤʤ). ʊʦʛʜʘ ʧʦʣʥʳʡ ʦʪʩʯʝʪ ʧʦ ʨʝʡʢʝ ʩʦʩʪʘʚʠʪ 1546. 
ʇʦʚʝʨʢʠ ʥʠʚʝʣʠʨʘ ʅ-3. ʇʦʜ ʧʦʚʝʨʢʘʤʠ ʥʠʚʝʣʠʨʘ ʧʦʥʠʤʘʶʪ ʜʝʡʩʪʚʠʷ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʩʦʙʣʶʜʝʥʠʝ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʤ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 
ʧʨʠʙʦʨ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ʇʦʚʝʨʢʠ ʚʳʧʦʣʥʷʶʪ ʧʝʨʝʜ 
ʥʘʯʘʣʦʤ ʧʦʣʝʚʳʭ ʨʘʙʦʪ. ʇʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ ʧʦʚʝʨʦʢ ʧʨʦʠʟʚʦʜʷʪ 
ʥʝʦʙʭʦʜʠʤʳʝ ʠʩʧʨʘʚʣʝʥʠʷ (ʶʩʪʠʨʦʚʢʠ). ʅʠʚʝʣʠʨ ʅ-3 ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ 
ʩʣʝʜʫʶʱʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ (ʧʦʚʝʨʢʘʤ):  
ʇʦʚʝʨʢʘ 1. ʆʩʴ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʘ ʦʩʠ 

ʚʨʘʱʝʥʠʷ ʥʠʚʝʣʠʨʘ.  
ʇʦʩʣʝ ʫʩʪʘʥʦʚʢʠ ʰʪʘʪʠʚʘ ʠ ʟʘʢʨʝʧʣʝʥʠʷ ʥʘ ʥʝʤ ʥʠʚʝʣʠʨʘ ʪʨʝʤʷ ʧʦʜʲʝʤ-

ʥʳʤʠ ʚʠʥʪʘʤʠ ʧʨʠʚʦʜʷʪ ʧʫʟʳʨʝʢ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʚ ʮʝʥʪʨ ʘʤʧʫʣʳ ʠ ʧʦʚʦ-
ʨʘʯʠʚʘʶʪ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʥʠʚʝʣʠʨʘ ʥʘ 180ʦ. ɽʩʣʠ ʧʫʟʳʨʝʢ ʫʨʦʚʥʷ ʦʩʪʘʥʝʪʩʷ 
ʚ ʮʝʥʪʨʝ ʘʤʧʫʣʳ, ʪʦ ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʝʥʦ, ʝʩʣʠ ʥʝʪ, ʪʦ ʥʫʞʥʦ ʠʩʧʨʘʚʠʪʝʣʴ-
ʥʳʤʠ ʚʠʥʪʘʤʠ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʧʝʨʝʤʝʩʪʠʪʴ ʧʫʟʳʨʝʢ ʢ ʮʝʥʪʨʫ ʥʘ ʧʦʣʦʚʠʥʫ 
ʜʫʛʠ ʦʪʢʣʦʥʝʥʠʷ. ʇʦʚʝʨʢʫ ʧʦʚʪʦʨʷʶʪ ʜʦ ʧʦʣʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ. 

ʈʠʩʫʥʦʢ 4.2 ï ʇʦʣʝ 

ʟʨʝʥʠʷ ʪʨʫʙʳ 

ʆʪʩʯʝʪ ʧʦ ʨʝʡʢʝ 1546 ʤʤ 
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ʇʦʚʝʨʢʘ 2. ʉʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʥʠʪʝʡ ʜʦʣʞʝʥ 
ʙʳʪʴ ʧʝʨʧʝʥʜʠʢʫʣʷʨʝʥ ʦʩʠ ʚʨʘʱʝʥʠʷ ʥʠʚʝʣʠʨʘ. 
ʆʩʴ ʚʨʘʱʝʥʠʷ ʥʠʚʝʣʠʨʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʦʪʚʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʘʚʦʜʷʪ 

ʟʨʠʪʝʣʴʥʫʶ ʪʨʫʙʫ ʥʘ ʥʝʧʦʜʚʠʞʥʫʶ ʨʝʡʢʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʚ 20ï30 ʤ ʦʪ ʥʠ-
ʚʝʣʠʨʘ. ʋʩʣʦʚʠʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ, ʝʩʣʠ ʧʨʠ ʧʣʘʚʥʦʤ ʚʨʘʱʝʥʠʠ ʪʨʫʙʳ ʛʦʨʠ-
ʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʥʝ ʙʫʜʝʪ ʩʭʦʜʠʪʴ ʩ ʪʦʯʢʠ ʥʘʚʝʜʝʥʠʷ (ʪʦ ʝʩʪʴ ʦʪʩʯʝʪ ʧʦ 
ʨʝʡʢʝ ʙʫʜʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʝʠʟʤʝʥʥʳʤ). ɽʩʣʠ ʫʩʣʦʚʠʝ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ ʦʪ-
ʚʠʥʯʠʚʘʶʪ ʠ ʩʥʠʤʘʶʪ ʦʢʫʣʷʨʥʫʶ ʯʘʩʪʴ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠ ʧʦʚʦʨʘʯʠʚʘʶʪ 
ʜʠʘʬʨʘʛʤʫ ʩ ʩʝʪʢʦʡ ʥʠʪʝʡ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʩʣʘʙʠʚ ʢʨʝʧʷʱʠʝ ʝʝ ʚʠʥʪʳ. 
ʇʦʚʝʨʢʘ 3. ʆʩʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʜʦʣʞʥʘ ʙʳʪʴ ʧʘʨʘʣʣʝʣʴʥʘ 

ʚʠʟʠʨʥʦʡ ʦʩʠ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ.  
ʕʪʦ ʛʣʘʚʥʦʝ ʫʩʣʦʚʠʝ ʥʠʚʝʣʠʨʘ ʧʦʚʝʨʷʝʪʩʷ ʜʚʦʡʥʳʤ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ 

ʢʦʥʮʝʚʳʭ ʪʦʯʝʢ ʣʠʥʠʠ 50ï75 ʤ (ʨʠʩʫʥʦʢ 4.3).  

 

 
ʈʠʩʫʥʦʢ 4.3 ï ʂ ʧʦʚʝʨʢʝ ʛʣʘʚʥʦʛʦ ʫʩʣʦʚʠʷ ʥʠʚʝʣʠʨʘ ʅ-3 

 
ʅʘ ʢʦʥʮʝʚʳʭ ʪʦʯʢʘʭ ʟʘʙʠʚʘʶʪ ʢʦʣʳʰʢʠ. ʅʠʚʝʣʠʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ 

ʥʘʯʘʣʴʥʦʡ ʪʦʯʢʝ ʣʠʥʠʠ, ʘ ʨʝʡʢʫ ï ʥʘ ʢʦʥʝʯʥʦʡ. ʇʨʠʚʝʜʷ ʵʣʝʚʘʮʠʦʥʥʳʤ ʚʠʥ-
ʪʦʤ ʥʠʚʝʣʠʨʘ ʧʫʟʳʨʝʢ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚ ʥʫʣʴ-ʧʫʥʢʪ, ʩʥʠʤʘʶʪ ʦʪ-
ʩʯʝʪ ʧʦ ʨʝʡʢʝ ʇ1 ʠ ʠʟʤʝʨʷʶʪ ʚʳʩʦʪʫ ʥʠʚʝʣʠʨʘ 1̔ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʤʤ. 
ʅʘʧʨʠʤʝʨ, ʇ1 = 1426 ʤʤ, 1̔ = 1371 ʤʤ. ɿʘʪʝʤ ʤʝʥʷʶʪ ʥʠʚʝʣʠʨ ʠ ʨʝʡʢʫ ʤʝ-
ʩʪʘʤʠ ʠ, ʧʨʠʚʝʜʷ ʵʣʝʚʘʮʠʦʥʥʳʤ ʚʠʥʪʦʤ ʧʫʟʳʨʝʢ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚ 
ʥʫʣʴ-ʧʫʥʢʪ, ʩʥʠʤʘʶʪ ʦʪʩʯʝʪ ʧʦ ʨʝʡʢʝ ʇ2, ʠʟʤʝʨʷʶʪ ʚʳʩʦʪʫ ʥʠʚʝʣʠʨʘ 2̔. 
ʅʘʧʨʠʤʝʨ: ʇ2 = 1260 ʤʤ, 2̔ = 1337 ʤʤ. ɽʩʣʠ ʦʩʴ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 
ʥʝʧʘʨʘʣʣʝʣʴʥʘ ʚʠʟʠʨʥʦʡ ʦʩʠ ʪʨʫʙʳ, ʪʦ ʦʪʩʯʝʪʳ ʧʦ ʨʝʡʢʝ ʙʫʜʫʪ ʦʰʠʙʦʯʥʳ 
ʥʘ ʚʝʣʠʯʠʥʫ  
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ʍ = 0,5 ((ʇ1 + ʇ2) ï ( 1̔ + ̔ 2)). 
 

ɺʝʣʠʯʠʥʘ ʍ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʙʦʣʝʝ °4 ʤʤ, ʝʩʣʠ ʍ ʧʨʝʚʳʰʘʝʪ ʫʢʘʟʘʥʥʫʶ 

ʚʝʣʠʯʠʥʫ, ʪʦʛʜʘ, ʥʝ ʩʥʠʤʘʷ ʥʠʚʝʣʠʨʘ ʩʦ ʚʪʦʨʦʡ ʩʪʘʥʮʠʠ, ʵʣʝʚʘʮʠʦʥʳʤ ʚʠʥ-

ʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʥʠʪʝʡ ʥʘ ʦʪʩʯʝʪ 

ʧʦ ʨʝʡʢʝ, ʨʘʚʥʳʡ ʇ2 ï ʍ. ʇʨʠ ʵʪʦʤ ʧʨʦʠʟʦʡʜʝʪ ʩʤʝʱʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʡ ʧʦ-

ʣʦʚʠʥʦʢ ʢʦʥʮʦʚ ʧʫʟʳʨʴʢʘ ʫʨʦʚʥʷ ʚ ʧʦʣʝ ʟʨʝʥʠʷ ʪʨʫʙʳ. ʉʥʷʚ ʢʨʳʰʢʫ ʢʦʨʦʙ-

ʢʠ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠʩʧʨʘʚʠʪʝʣʴʥʳʤʠ ʚʠʥʪʘʤʠ 

ʧʨʦʠʟʚʦʜʷʪ ʪʦʯʥʦʝ ʩʦʚʤʝʱʝʥʠʝ ʧʦʣʦʚʠʥʦʢ ʢʦʥʮʦʚ ʧʫʟʳʨʴʢʘ ʫʨʦʚʥʷ ʚ ʧʦʣʝ 

ʟʨʝʥʠʷ ʪʨʫʙʳ. ɿʘʪʝʤ ʧʦʚʝʨʢʫ ʧʦʚʪʦʨʷʶʪ ʜʦ ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʷ. 

ʇʨʠʤʝʨ. ɼʣʷ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʦʪʩʯʝʪʦʚ 
 
ʍ = 0,5 ((1426 + 1260) ï (1371 + 1337)) = 0,5(ï 22)= ï11 ʤʤ > 4 ʤʤ. 

 
ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʶʩʪʠʨʦʚʢʫ ʫʨʦʚʥʷ. ɼʣʷ ʵʪʦʛʦ ʫʩʪʘʥʘʚ-

ʣʠʚʘʶʪ ʵʣʝʚʘʮʠʦʥʥʳʤ ʚʠʥʪʦʤ ʧʦ ʨʝʡʢʝ ʦʪʩʯʝʪ ʇ2 ï ʍ = 1260 ï (ï11 ) = 1271 ʤʤ ʠ 
ʠʩʧʨʘʚʠʪʝʣʴʥʳʤʠ ʚʠʥʪʘʤʠ ʩʦʚʤʝʱʘʶʪ ʢʦʥʮʳ ʧʫʟʳʨʴʢʘ ʫʨʦʚʥʷ. 
ʅʠʚʝʣʠʨ ʅ-3ʂ: (ʨʘʥʝʝ ʚʳʧʫʩʢʘʣʩʷ ʥʠʚʝʣʠʨ ʦʜʥʦʪʠʧʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʅʉ-4). 

ʕʪʦʪ ʥʠʚʝʣʠʨ ʦʪʥʦʩʠʪʩʷ ʢ ʧʨʠʙʦʨʘʤ ʢʦʤʧʝʥʩʘʪʦʨʥʦʛʦ ʪʠʧʘ ʩ ʩʘʤʦʫʩʪʘʥʘʚ-
ʣʠʚʘʶʱʝʡʩʷ ʣʠʥʠʝʡ ʚʠʟʠʨʦʚʘʥʠʷ (ʨʠʩʫʥʦʢ 4.5ï4.6). ɻʣʘʚʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚ-
ʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʪʘʢʠʭ ʥʠʚʝʣʠʨʦʚ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʫʛʣʘʭ 

ʥʘʢʣʦʥʘ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ (a < Ñ15Ë) ʣʫʯ ʚʠʟʠʨʦʚʘʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 
ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ɺʨʝʤʷ ʩʘʤʦ-
ʫʩʪʘʥʦʚʢʠ ʚʠʟʠʨʥʦʛʦ ʣʫʯʘ ʩʦʩʪʘʚʣʷʝʪ 1ï2 ʩ. ʆʧʪʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʢʦʤʧʝʥ-
ʩʘʪʦʨ ʨʘʩʧʦʣʦʞʝʥ ʤʝʞʜʫ ʬʦʢʫʩʠʨʫʶʱʝʡ ʣʠʥʟʦʡ ʠ ʩʝʪʢʦʡ ʥʠʪʝʡ ʪʨʫʙʳ ʥʠ-
ʚʝʣʠʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 4.6). ʂʦʤʧʝʥʩʘʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʧʨʷʤʦʫʛʦʣʴʥʳʭ 
ʧʨʠʟʤ, ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ 5 ʥʘʛʣʫʭʦ ʧʨʠʢʨʝʧʣʝʥʘ ʢ ʢʦʨʧʫʩʫ ʪʨʫʙʳ, ʚʪʦʨʘʷ 6 
ʧʦʜʚʝʰʝʥʘ ʥʘ ʜʚʫʭ ʧʘʨʘʭ ʩʢʨʝʱʠʚʘʶʱʠʭʩʷ ʩʪʘʣʴʥʳʭ ʥʠʪʷʭ 7. ʇʨʠ ʥʘʢʣʦʥʝ 
ʪʨʫʙʳ ʥʘ ʥʝʙʦʣʴʰʦʡ ʫʛʦʣ (Ñ15'), ʧʦʜʚʠʞʥʘʷ ʧʨʠʟʤʘ ʥʘʢʣʦʥʷʝʪʩʷ ʚ ʧʨʦʪʠʚʦ-
ʧʦʣʦʞʥʫʶ ʩʪʦʨʦʥʫ ʥʘ ʪʘʢʦʡ ʫʛʦʣ, ʯʪʦʙʳ ʥʘʧʨʘʚʠʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʣʫʯ, 
ʠʜʫʱʠʡ ʦʪ ʨʝʡʢʠ ʪʦʯʥʦ ʥʘ ʮʝʥʪʨ ʩʝʪʢʠ ʧʫʪʝʡ. ʋʩʧʦʢʦʝʥʠʝ ʧʦʜʚʠʞʥʦʡ ʧʨʠʟ-
ʤʳ ʢʦʤʧʝʥʩʘʪʦʨʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʜʫʰʥʳʤ ʜʝʤʧʬʝʨʦʤ. ʕʢʦʥʦʤʠʷ ʚʨʝʤʝ-
ʥʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʚʠʟʠʨʥʦʡ ʦʩʠ ʥʠʚʝʣʠʨʘ ʅ-3ʂ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ ʩ 
ʧʦʤʦʱʴʶ ʢʦʤʧʝʥʩʘʪʦʨʘ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 50 % ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʪʘʥʦʚʢʦʡ ʧʦ 
ʫʨʦʚʥʶ ʚ ʥʠʚʝʣʠʨʝ ʅ-3. 

 
 
 
 
 
 
 
 
 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ʅʠʚʝʣʠʨ ʅ-3ʂ: 
 1ï ʚʠʥʪ ʥʘʚʦʜʷʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʙʝʩʢʦʥʝʯʥʦʡ 
ʥʘʚʦʜʢʠ; 2 ï ʢʨʝʤʘʣʴʝʨʘ; 3 ï ʦʢʫʣʷʨ ʩ ʜʠʦʧ-

ʪʨʠʡʥʳʤ ʢʦʣʴʮʦʤ; 4 ï ʧʨʝʜʦʭʨʘʥʠʪʝʣʴʥʳʡ 

ʢʦʣʧʘʯʦʢ; 5 ï ʦʪʢʠʜʥʦʝ ʟʝʨʢʘʣʴʮʝ; 6 ï ʢʨʫʛʣʳʡ 
ʫʨʦʚʝʥʴ ʩ ʪʨʝʤʷ ʶʩʪʠʨʦʚʦʯʥʳʤʠ ʚʠʥʪʘʤʠ;  

7 ï ʧʦʜʲʝʤʥʳʡ ʚʠʥʪ 
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ʅʠʚʝʣʠʨ ʧʨʠʚʦʜʷʪ ʚ ʨʘʙʦʯʝʝ ʩʦʩʪʦʷʥʠʝ ʧʦ ʢʨʫʛʣʦʤʫ ʫʨʦʚʥʶ ʪʨʝʤʷ ʧʦʜʲʝʤ-

ʥʳʤʠ ʚʠʥʪʘʤʠ. ʂʦʛʜʘ ʧʫʟʳʨʝʢ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʥʘʭʦʜʠʪʩʷ ʚ ʮʝʥʪʨʝ, ʦʩʴ ʚʨʘʱʝ-

ʥʠʷ ʥʠʚʝʣʠʨʘ ʟʘʥʠʤʘʝʪ ʦʪʚʝʩʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʅʠʚʝʣʠʨ ʅ-3ʂ ʥʝ ʠʤʝʝʪ ʟʘʢʨʝʧʠ-

ʪʝʣʴʥʦʛʦ ʚʠʥʪʘ, ʧʦʵʪʦʤʫ ʧʨʠʙʣʠʞʝʥʥʦʝ ʥʘʚʝʜʝʥʠʝ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʥʘ ʨʝʡʢʫ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʫʢʦʡ ʠ ʥʘʜʝʞʥʦ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʦʯʥʦʝ 

ʥʘʚʝʜʝʥʠʝ ʪʨʫʙʳ ʥʘ ʨʝʡʢʫ ʚʳʧʦʣʥʷʶʪ ʚʨʘʱʝʥʠʝʤ ʥʘʚʦʜʷʱʝʛʦ ʚʠʥʪʘ ʙʝʩʢʦʥʝʯ-

ʥʦʡ ʥʘʚʦʜʢʠ. ʇʝʨʝʜ ʩʥʷʪʠʝʤ ʦʪʩʯʝʪʘ ʧʦ ʨʝʡʢʝ ʥʝʦʙʭʦʜʠʤʦ, ʧʨʦʚʝʨʠʪʴ, ʯʪʦʙʳ 

ʧʫʟʳʨʝʢ ʢʨʫʛʣʦʛʦ ʫʨʦʚʥʷ ʥʘʭʦʜʠʣʩʷ ʚ ʮʝʥʪʨʝ.  

 
 
 
 

 
 

 

 
 

ʈʠʩʫʥʦʢ 4.6ï ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ  

ʥʠʚʝʣʠʨʘ ʩ ʢʦʤʧʝʥʩʘʪʦʨʦʤ ʅ-3ʂ: 

1 ï ʪʨʝʭʣʠʥʟʦʚʳʡ ʦʙʲʝʢʪʠʚ; 2 ï ʬʦʢʫʩʠʨʫʶʱʘʷ ʣʠʥʟʘ; 3 ï ʩʝʪʢʘ ʥʠʪʝʡ;  

4 ï ʦʢʫʣʷʨ; 5, 6, 7 ï ʢʦʤʧʝʥʩʘʪʦʨ 
 

ʇʦʚʝʨʢʠ ʥʠʚʝʣʠʨʘ ʅ-3ʂ. ʇʦʚʝʨʢʠ 1, 2 ʠ 4 ʥʠʚʝʣʠʨʘ ʅ-3ʂ ʚʳʧʦʣʥʷʶʪ-

ʩʷ ʠ ʠʩʧʨʘʚʣʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʧʦʚʝʨʢʘʤ ʥʠʚʝʣʠʨʘ ʅ-3. 
ʇʦʚʝʨʢʘ 3. ʇʦʩʣʝ ʧʨʠʚʝʜʝʥʠʷ ʥʠʚʝʣʠʨʘ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʚʠ-

ʟʠʨʥʘʷ ʦʩʴ ʜʦʣʞʥʘ ʟʘʥʠʤʘʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʝ ʧʦʣʦʞʝʥʠʝ. 
ʕʪʦ ʫʩʣʦʚʠʝ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʜʣʷ ʥʠʚʝʣʠʨʦʚ ʩ ʢʦʤʧʝʥʩʘʪʦʨʦʤ. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʦʚʝʨʢʠ ʥʘ ʤʝʩʪʥʦʩʪʠ ʟʘʢʨʝʧʣʷʶʪ ʢʦʣʳʰʢʘʤʠ ʢʦʥʮʝʚʳʝ ʪʦʯʢʠ 

ʣʠʥʠʠ ʜʣʠʥʥʦʡ 50ï70 ʤ. ʅʠʚʝʣʠʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʦʯʥʦ ʥʘ ʩʝʨʝʜʠʥʝ ʜʘʥʥʦʡ 

ʣʠʥʠʠ (ʨʠʩʫʥʦʢ 4.7, ʘ), ʧʨʠʚʦʜʷʪ ʝʛʦ ʚ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʧʦ ʢʨʫʛʣʦʤʫ 

ʫʨʦʚʥʶ, ʩʥʠʤʘʶʪ ʦʪʩʯʝʪʳ ʧʦ ʨʝʡʢʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʥʘ ʢʦʥʮʘʭ ʣʠʥʠʠ ɿ1 ʠ 

ʇ1, ʠ ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʚʳʰʝʥʠʝ h1 = ɿ1 ï ʇ1. ɿʘʪʝʤ ʥʠʚʝʣʠʨ ʧʝʨʝʥʦʩʷʪ ʚ ʪʦʯʢʫ 

ʥʘ ʨʘʩʩʪʦʷʥʠʠ 3ï5 ʤ ʦʪ ʧʝʨʝʜʥʝʛʦ ʢʦʥʮʘ ʣʠʥʠʠ (ʥʘʠʤʝʥʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ 

ʚʠʟʠʨʦʚʘʥʠʷ) (ʩʤ. ʨʠʩʫʥʦʢ 4.7, ʙ) ʠ ʚʥʦʚʴ ʩʥʠʤʘʶʪ ʦʪʩʯʝʪʳ ʧʦ ʨʝʡʢʘʤ, ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʤ ʥʘ ʢʦʥʮʘʭ ʣʠʥʠʠ ɿ2 ʠ ʇ2, ʠ ʦʧʨʝʜʝʣʷʶʪ ʧʨʝʚʳʰʝʥʠʝ  

h2 = ɿ2 ï ʇ2. ʈʘʟʥʦʩʪʴ D = h2 ï h1 ʤʝʞʜʫ ʧʨʝʚʳʰʝʥʠʷʤʠ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ 

ʙʦʣʴʰʝ °4 ʤʤ. ɽʩʣʠ ʵʪʘ ʨʘʟʥʦʩʪʴ ʙʦʣʴʰʝ ʫʢʘʟʘʥʥʦʛʦ ʜʦʧʫʩʢʘ, ʪʦ ʥʘʭʦʜʷʪ 

ʠʩʧʨʘʚʣʝʥʥʳʡ ʦʪʩʯʝʪ ʥʘ ʟʘʜʥʶʶ ʨʝʡʢʫ ɿʠʩʧ = h1 + ʇ2. ʇʨʠ ʵʪʦʤ ʦʪʩʯʝʪ ʇ2 

ʧʨʠʥʠʤʘʶʪ ʟʘ ʙʝʟʦʰʠʙʦʯʥʳʡ (ʚʚʠʜʫ ʤʘʣʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʧʝʨʝʜʥʝʡ ʨʝʡʢʠ). 

ʉʥʷʚ ʢʨʳʰʢʫ ʫ ʦʢʫʣʷʪʦʨʥʦʡ ʯʘʩʪʠ ʪʨʫʙʳ ʠ ʜʝʡʩʪʚʫʷ ʠʩʧʨʘʚʠʪʝʣʴʥʳʤʠ ʚʠʥ-

ʪʘʤʠ ʩʝʪʢʠ, ʥʘʚʦʜʷʪ ʩʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʥʠʪʝʡ ʥʘ ʠʩʧʨʘʚ-

ʣʝʥʥʳʡ ʦʪʩʯʝʪ ɿʠʩʧ. ʇʦʚʝʨʢʫ ʧʦʚʪʦʨʷʶʪ ʜʦ ʩʦʙʣʶʜʝʥʠʷ ʫʩʣʦʚʠʷ. 

ʇʨʠʤʝʨ. ʅʘ ʩʪʘʥʮʠʠ 1: ɿ1 = 1120 ʤʤ; ʇ1 = 0908 ʤʤ; h1 = 1120 ï 0908 =     

= + 212 ʤʤ. ʅʘ ʩʪʘʥʮʠʠ 2: ɿ2 = 1346 ʤʤ.; ʇ2 = 1114 ʤʤ.; h2 = 1346 ï 1114 = 
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= + 232 ʤʤ. D = h2 ï h1 = 232 ï 212 = + 20 ʤʤ. ʇʦʩʢʦʣʴʢʫ D ʙʦʣʝʝ 4 ʤʤ, ʪʦ 

ʩʨʝʜʥʠʡ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʰʪʨʠʭ ʩʝʪʢʠ ʥʠʪʝʡ ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʠʩʧʨʘʚʠʪʝʣʴ-

ʥʳʤʠ ʚʠʥʪʘʤʠ ʥʘ ʦʪʩʯʝʪ ɿʠʩʧ = h1 + ʇ2 = 212 + 1114=1326 ʤʤ. 

ʘ) 

 
 

ʙ) 

 

 
ʈʠʩʫʥʦʢ 4.7 ï ʇʦʚʝʨʢʘ ʚʠʟʠʨʥʦʡ ʦʩʠ ʥʠʚʝʣʠʨʘ ʅ-3ʂ 

 

ʇʨʠʥʮʠʧ ʠʟʤʝʨʝʥʠ ̫ʧʨʝʚʳʰʝʥʠʡ ʥʠʚʝʣʠʨʦʚʘʥʠʝʤ ʠʟ ʩʝʨʝʜʠʥʳ. 
ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʠʟ ʩʝʨʝʜʠʥʳ ʚʳʧʦʣʥʷʶʪ ʩ ʧʦʤʦʱʴʶ 

ʥʠʚʝʣʠʨʘ ʠ ʥʠʚʝʣʠʨʥʳʭ ʨʝʝʢ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʚ ʪʦʯʢʘʭ A 
ʠ B ʥʠʚʝʣʠʨʥʳʝ ʨʝʡʢʠ, ʘ ʤʝʞʜʫ ʥʠʤʠ ʥʠʚʝʣʠʨ (ʨʠʩʫʥʦʢ 4.8). ʅʘʧʨʘʚʠʚ ʛʦ-
ʨʠʟʦʥʪʘʣʴʥʫʶ ʚʠʟʠʨʥʫʶ ʦʩʴ ʥʠʚʝʣʠʨʘ ʥʘ ʨʝʡʢʠ, ʚʳʧʦʣʥʷʶʪ ʦʪʩʯʝʪʳ ʧʦ 
ʯʝʨʥʳʤ ʠ ʢʨʘʩʥʳʤ ʩʪʦʨʦʥʘʤ ʨʝʝʢ. 
ɽʩʣʠ ʪʦʯʢʫ A ʩʯʠʪʘʪʴ ʟʘʜʥʝʡ, ʘ ʪʦʯʢʫ B ʧʝʨʝʜʥʝʡ, ʪʦ ʦʪʩʯʝʪʳ ʧʨʦʠʟʚʦ-

ʜʷʪ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: 
1)  ʟʘʜʥʷʷ ʯʝʨʥʘʷ ʩʪʦʨʦʥʘ (aʯ), ʚ ʧʨʠʤʝʨʝ aʯ = 0680 ʤʤ ; 
2)  ʧʝʨʝʜʥʷʷ ʯʝʨʥʘʷ ʩʪʦʨʦʥʘ (ʚʯ) ʟʘʧʠʩʘʥʘ ʚ ʛʨʘʬʫ 4 ʪʘʙʣʠʮʳ 4.1 (ʚʯ=0534 
ʤʤ); 

3)  ʧʝʨʝʜʥʷʷ ʢʨʘʩʥʘʷ ʩʪʦʨʦʥʘ (ʚʢʨ) ʟʘʧʠʩʘʥʘ ʚ ʛʨʘʬʫ 4 (ʚʢʨ = 5333); 
4)  ʟʘʜʥʷʷ ʢʨʘʩʥʘʷ ʩʪʦʨʦʥʘ (ʘʢʨ) ʟʘʧʠʩʘʥʘ ʚ ʛʨʘʬʫ 3 (ʘʢʨ = 5480 ʤʤ); 
5)  ʝʩʣʠ ʥʝʦʙʭʦʜʠʤʦ, ʪʦ ʩʥʠʤʘʶʪ ʦʪʩʯʝʪ ʥʘ ʧʨʦʤʝʞʫʪʦʯʥʫʶ (ʧʣʶʩʦʚʫʶ) 
ʪʦʯʢʫ ʉ ʪʦʣʴʢʦ ʧʦ ʯʝʨʥʦʡ ʩʪʦʨʦʥʝ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʞʫʨʥʘʣ (ʩ = 0438). 
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ʊ ʘ ʙ ʣ ʠ ʮ ʘ 4.1 - ɾʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ  

ʅʦʤʝʨ 

ʩʪʨʘʥʠʮʳ 

ʊʦʯʢʠ 

ʥʘʙʣʶ-
ʜʝʥʠʷ 

ʆʪʩʯʝʪʳ ʧʦ ʨʝʡʢʘʤ ʇʨʝʚʳʰʝʥʠʷ 
ɻʦʨʠʟʦʥʪ 

ʥʠʚʝʣʠʨʘ, ʤ 

ɺʳʩʦʪʳ 

ʪʦʯʝʢ ʟʘʜʥʠʝ 
ʧʝʨʝʜ-
ʥʠʝ 

ʧʨʦʤʝʞ + ï + ï 

1 2 3 4 5 6 7 8 9 10 11 

1 

ɸ 

 

 

ʉ 

 

 

ɺ 

0680 

5480 

 

 

 

 

 

0534 

5333 

 

 

 

0438 

 

 

0146 

 

0147 

 

 

 

 

0146  

 

 

 

146,932 

146,252 

 

 

146,494 

 

 

146,398 
 

      ɺʳʯʠʩʣʝʥʠʝ ʧʨʝʚʳʰʝʥʠʡ ʠ ʚʳʩʦʪ (ʦʪʤʝʪʦʢ) ʪʦʯʝʢ  ʧʨʠ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʦʤ ʥʠʚʝʣʠʨʦʚʘʥʠʠ ʠʟ ʩʝʨʝʜʠʥʳ. ɺʳʩʦʪʳ ʪʦʯʝʢ ʥʘ ʩʪʘʥʮʠʠ ʧʨʠ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʦʤ ʥʠʚʝʣʠʨʦʚʘʥʠʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ: ʯʝʨʝʟ ʧʨʝ-

ʚʳʰʝʥʠʷ (h) ʠ ʯʝʨʝʟ ʛʦʨʠʟʦʥʪ ʥʠʚʝʣʠʨʘ (ɻʅ), (ʩʤ.ʨʠʩʫʥʦʢ 4.8). 

ɻʦʨʠʟʦʥʪʦʤ ʥʠʚʝʣʠʨʘ ʥʘʟʳʚʘʶʪ ʚʳʩʦʪʫ ʚʠʟʠʨʥʦʛʦ ʣʫʯʘ ʥʘʜ ʫʨʦʚʝʥʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʣʠ ʦʪʤʝʪʢʫ ʣʫʯʘ ʚʠʟʠʨʦʚʘʥʠʷ. 

ɺʩʝ ʨʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʝʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʚ ʞʫʨʥʘʣ ʪʝʭʥʠʯʝʩʢʦ-

ʛʦ ʥʠʚʝʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʝʚʳʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʨʘʟ-

ʥʦʩʪʴ ʦʪʩʯʝʪʦʚ ʥʘ ʟʘʜʥʶʶ ʠ ʧʝʨʝʜʥʶʶ ʨʝʡʢʠ ʧʦ ʯʝʨʥʦʡ ʠ ʢʨʘʩʥʦʡ ʩʪʦʨʦʥʝ 

ʨʝʝʢ: 
 

hʯ = ʘʯï ʚʯ=>hʯ = 0680 ï 0534 = +0146 ʤʤ; 
 

hʢʨ = ʘʢʨ ï ʚʢʨ=>hʢʨ = 5480 ï 5333 = +0147 ʤʤ. 
 
ʕʪʠ ʚʝʣʠʯʠʥʳ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʠʩʘʪʴ ʚ ʞʫʨʥʘʣ. ʈʘʩʭʦʞʜʝʥʠʝ ʤʝʞʜʫ ʧʨʝ-

ʚʳʰʝʥʠʷʤʠ ʧʦ ʯʝʨʥʦʡ ʠ ʢʨʘʩʥʦʡ ʩʪʦʨʦʥʝ ʨʝʝʢ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 5 ʤʤ. 

ɽʩʣʠ ʵʪʦʪ ʜʦʧʫʩʢ ʩʦʙʣʶʜʘʝʪʩʷ, ʪʦ ʥʘʭʦʜʷʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʠʟ ʵʪʠʭ 

ʧʨʝʚʳʰʝʥʠʡ hʩʨ= (hʯ + hʢʨ) / 2; hʩʨ = (0146 + + 0147) / 2 = +0146 ʤʤ. 

 

 

 

 

 

 

 

 

 

 
 

ʈʠʩʫʥʦʢ 4.8 ï ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʥʠʚʝʣʠʨʦʚʘʥʠʝ ʠʟ ʩʝʨʝʜʠʥʳ  
 

ɺ
ɿ

ʅɸ

ʇ
ɻʅ

ɸ
ʅɺ h

ʉ

ʩ
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ʆʢʨʫʛʣʷʶʪ ʩʨʝʜʥʝʝ ʧʨʝʚʳʰʝʥʠʝ ʜʦ 1 ʤʤ ʢ ʙʣʠʞʘʡʰʝʡ ʯʝʪʥʦʡ ʮʠʬʨʝ ʠ 

ʟʘʧʠʩʳʚʘʶʪ ʚ ʛʨʘʬʳ 8 ʠʣʠ 9 ʞʫʨʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ ʧʨʝʚʳʰʝʥʠʷ. 

ʆʪʤʝʪʢʫ Hʘ ʟʘʧʠʩʳʚʘʶʪ ʚ ʛʨʘʬʫ 11 ʥʘʧʨʦʪʠʚ ʪʦʯʢʠ ɸ (ʚ ʪʘʙʣʠʮʝ 4.1 Ha =  

= 146,252). 

ɿʥʘʷ Ha ʠ hʩʨ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʳʩʦʪʫ ʪʦʯʢʠ ɺ 
 

Hʚ = Hʘ + hʩʨ = 146,252 + 0,146 = 146,398 ʤ. 
 

ɿʘʧʠʩʳʚʘʝʤ ʵʪʫ ʚʳʩʦʪʫ ʚ ʛʨʘʬʫ ˉ 11 ʥʘʧʨʦʪʠʚ ʪʦʯʢʠ ɺ. ɻʦʨʠʟʦʥʪ ʥʠʚʝ-

ʣʠʨʘ ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ 
 

ɻʅ = ʅʘ + ʘʯ = 146,252 + 0,680 = 146,932 ʤ. 
 

ɿʘʧʠʩʳʚʘʶʪ ɻʅ ʚ ʛʨʘʬʫ 10 ʞʫʨʥʘʣʘ. ʏʝʨʝʟ ʛʦʨʠʟʦʥʪ ʥʠʚʝʣʠʨʘ ʤʦʞʥʦ ʚʪʦ-

ʨʳʤ ʩʧʦʩʦʙʦʤ ʦʧʨʝʜʝʣʠʪʴ ʚʳʩʦʪʫ ʪʦʯʢʠ ɺ ʧʦ ʬʦʨʤʫʣʝ ʅʚ = ɻʅ  ï ʚʯ. ʅʘʧʨʠʤʝʨ, 

ʅʚ = 146,932 ï 0,534 = 146,398 ʤ. 

ʏʝʨʝʟ ʛʦʨʠʟʦʥʪ ʥʠʚʝʣʠʨʘ ʚʳʯʠʩʣʷʶʪ ʪʘʢʞʝ ʚʳʩʦʪʳ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʪʦ-

ʯʝʢ (ʉ) ʧʦ ʬʦʨʤʫʣʝ ʅʩ = ɻʅ ï ʩ = 146,932 ï 0,438 = 146,494 ʤ. 

ɿʘʧʠʩʳʚʘʶʪ ʅʩ ʚ ʛʨʘʬʫ 11 ʥʘʧʨʦʪʠʚ ʪʦʯʢʠ ʉ. 

 

5 ʊɽʆɼʆʃʀʊʅɸʗ ʉʒɽʄʂɸ 
 

ʆʙʱʠʝ ʫʢʘʟʘʥʠʷ. ʉʦʚʦʢʫʧʥʦʩʪʴ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʳʭ ʧʦʣʫʯʘʶʪ ʧʣʘʥ ʤʝʩʪʥʦʩʪʠ, ʥʘʟʳʚʘʝʪʩʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʩʲʝʤʢʦʡ. 

ʊʝʦʜʦʣʠʪʥʦʡ ʩʲʝʤʢʦʡ ʥʘʟʳʚʘʶʪ ʦʜʠʥ ʠʟ ʚʠʜʦʚ ʥʘʟʝʤʥʳʭ ʩʲʝʤʦʢ (ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʳʭ), ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʢʦʥʪʫʨʥʦʛʦ ʧʣʘʥʘ ʤʝʩʪʥʦ-

ʩʪʠ, ʙʝʟ ʠʟʦʙʨʘʞʝʥʠʷ ʥʘ ʥʝʤ ʨʝʣʴʝʬʘ. ɺʳʧʦʣʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʝʦʜʦʣʠʪʘ ʠ 

ʤʝʨʥʳʭ ʧʨʠʙʦʨʦʚ ʠʣʠ ʜʘʣʴʥʦʤʝʨʘ. ʊʝʦʜʦʣʠʪʥʫʶ ʩʲʝʤʢʫ ʧʨʦʠʟʚʦʜʷʪ ʜʣʷ ʧʦ-

ʣʫʯʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ (ʢʦʥʪʫʨʥʦʛʦ) ʧʣʘʥʘ ʤʝʩʪʥʦʩʪʠ. ʊʝʦʜʦʣʠʪʥʳʝ ʭʦʜʳ 

ʧʦ ʪʦʯʥʦʩʪʠ ʜʝʣʷʪ ʥʘ ʪʝʦʜʦʣʠʪʥʳʝ ʭʦʜʳ 1-ʛʦ ʠ 2-ʛʦ ʨʘʟʨʷʜʦʚ, ʧʨʦʢʣʘʜʳʚʘʝ-

ʤʳʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 1/2000 ʠ 1/1000. ʈʘʙʦʪʳ 

ʧʦ ʪʝʦʜʦʣʠʪʥʦʡ ʩʲʝʤʢʝ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʦʣʝʚʳʝ ʠ ʢʘʤʝʨʘʣʴʥʳʝ. ʂ ʧʦʣʝ-

ʚʳʤ ʦʪʥʦʩʷʪ ʠʟʤʝʨʝʥʠʷ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʘ ʢ ʢʘʤʝʨʘʣʴʥʳʤ ï ʦʙʨʘʙʦʪʢʫ ʨʝʟʫʣʴ-

ʪʘʪʦʚ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʧʣʘʥʘ. ɺ ʪʝʦʜʦʣʠʪʥʦʡ, ʢʘʢ ʠ ʚ ʜʨʫʛʠʭ ʚʠʜʘʭ ʩʲʝʤʢʠ, 

ʩʥʠʤʘʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʪʦʯʢʠ ʩʠʪʫʘʮʠʠ, ʥʘʧʨʠʤʝʨ, ʪʦʯʢʠ ʠʟʣʦʤʘ ʠʣʠ ʠʟʛʠʙʘ 

ʢʦʥʪʫʨʦʚ, ʫʛʣʳ ʟʜʘʥʠʡ ʠ ʪ. ʧ., ʥʘʥʦʩʷʪ ʠʭ ʥʘ ʧʣʘʥ ʠ ʧʦ ʥʠʤ ʧʨʦʚʦʜʷʪ ʣʠʥʠʠ 

ʢʦʥʪʫʨʦʚ ʩʠʪʫʘʮʠʠ. ʆʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ ʧʨʠ ʧʨʦʣʦʞʝʥʠʠ ʪʝʦʜʦʣʠʪʥʳʭ 

ʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʠʭ ʧʨʠʚʷʟʢʘ ʢ ʧʫʥʢʪʘʤ ʧʣʘʥʦʚʦʡ ʦʧʦʨʥʦʡ ʩʝʪʠ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʠʭ ʥʝʦʙʭʦʜʠʤʫʶ 

ʪʦʯʥʦʩʪʴ. ʉʲʝʤʦʯʥʦʡ ʦʩʥʦʚʦʡ ʪʝʦʜʦʣʠʪʥʦʡ ʩʲʝʤʢʠ ʩʣʫʞʘʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʪʝʦʜʦʣʠʪʥʳʝ ʭʦʜʳ (ʟʘʤʢʥʫʪʳʝ ʠ ʨʘʟʦʤʢʥʫʪʳʝ).  
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ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʣʷ ʩʲʝʤʢʠ ʫʯʘʩʪʢʘ ʤʝʩʪʥʦʩʪʠ ʧʦ ʝʛʦ ʛʨʘʥʠʮʘʤ ʧʨʦ-

ʣʦʞʝʥ ʟʘʤʢʥʫʪʳʡ ʪʝʦʜʦʣʠʪʥʳʡ ʭʦʜ (ʨʠʩʫʥʦʢ 5.1), ʚ ʢʦʪʦʨʦʤ ʠʟʤʝʨʝʥʳ 

ʚʥʫʪʨʝʥʥʠʝ, ʧʨʘʚʳʝ ʧʦ ʭʦʜʫ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʫʛ-

ʣʳ ʠ ʜʣʠʥʳ ʣʠʥʠʡ (ʩʪʦʨʦʥ). 

      ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ɓ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 
ʧʨʦʣʦʞʝʥʠʷ ʜʣʠʥ ʣʠʥʠʡ d ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 
5.1 ʠ ʷʚʣʷʶʪʩʷ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ. 
ʂ ʠʩʭʦʜʥʳʤ ʜʘʥʥʳʤ ʦʪʥʦʩʠʪʩʷ ʜʠʨʝʢʮʠʦʥʥʳʡ 

ʫʛʦʣ Ŭ1-2 ʩʪʦʨʦʥʳ 1ï2 ʦʨʜʠʥʘʪʳ x1, y1 ʩʪʘʥʮʠʠ ˉ 
1, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʚʳʯʠʩʣʷʶʪʩʷ ʩʦʛʣʘʩʥʦ ʧʨʠ-
ʩʚʦʝʥʥʦʤʫ ʰʠʬʨʫ ʜʣʷ ʢʘʞʜʦʛʦ ʩʪʫʜʝʥʪʘ. ɺʳʯʠʩ-

ʣʝʥʠʝ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪ ʪʦʯʢʠ 1 (x1, y1). 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʦʤʝʨ ʰʠʬʨʘ ʩʦʩʪʘʚʣʷʝʪ ʩʘʥʪʠ-
ʤʝʪʨʳ. ʕʪʦ ʟʥʘʯʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʚ 
ʤʝʪʨʳ ʜʝʣʝʥʠʝʤ ʥʘ 100. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʪʩʷ 
ʟʥʘʯʝʥʠʝ N = 5,5 ʤ. ʊʦʛʜʘ ʧʦ ʫʩʣʦʚʠʶ ʟʘʜʘʥʠʷ      
x1 = 1864,73 + N = 1870,23 ʤ; y1 = 4326,41 + N = 4331,91 ʤ. 

 
ʊ ʘ ʙ ʣ ʠ ʮ ʘ 5.1  ï ʈʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ  
ʅʦʤʝʨ ʪʦʯʢʠ ʭʦʜʘ ʀʟʤʝʨʝʥʥʳʝ ʫʛʣʳ ɓ ɻʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʣʦʞʝʥʠʷ, d, ʤ 

1 106ʦ 40,0' 
304,25 

2 45ʦ 54,5' 

196,49 

3 142ʦ 46,0' 

222,7 

4 64ʦ 40,5' 

182,23 
1 ï 

 
ʈʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥʳ ʣʠʥʠʠ D ʤʝʞʜʫ ʩʪʘʥʮʠʷʤʠ 1ï2 ʩʦʩʪʘʚʣʷʶʪ 

304,91 ʤ, ʫʛʦʣ ʥʘʢʣʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 3ʦ45'. ʅʝʦʙʭʦʜʠʤʦ ʚʳʯʠʩʣʠʪʴ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʝ ʧʨʦʣʦʞʝʥʠʝ d (ʨʠʩʫʥʦʢ 5.2), ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 
 

d = D cos ɡ,    (5.1) 
 

ʛʜʝ D ï ʠʟʤʝʨʝʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʤ; 

       ɡ ï ʫʛʦʣ ʥʘʢʣʦʥʘ. 

ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʫʣʫ ʧʦʣʫʯʠʤ d = 304,91 cos 3ʦ45'= 304,25 ʤ. 

 

 

 
 

 

ʈʠʩʫʥʦʢ 5.2 ï ʆʧʨʝʜʝʣʝʥʠʝ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʦʣʦʞʝʥʠʷ. 
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ʈʠʩʫʥʦʢ 5.1 ï ʉʭʝʤʘ 

ʪʝʦʜʦʣʠʪʥʦʛʦ ʭʦʜʘ 
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     ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʡ ʚʝʜʝʪʩʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦʡ ʚʝʜʦʤʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʪʦʯʝʢ ʪʝʦʜʦʣʠʪʥʦʛʦ ʭʦʜʘ 

(ʪʘʙʣʠʮʘ 5.2), ʜʣʷ Ŭ 1-2 = 212ʦ07' ʠ x1
 = +2370,37 ʤ ʠ y1 = ï2370,37 ʤ. 

ʅʘʯʠʥʘʶʪ ʦʙʨʘʙʦʪʢʫ ʩ ʟʘʧʦʣʥʝʥʠʷ ʛʨʘʬ 1, 2 ʠ 5 ʚʝʜʦʤʦʩʪʠ, ʚ ʢʦʪʦʨʳʝ ʚʧʠ-

ʩʳʚʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʦʤʝʨʘ ʪʦʯʝʢ ʪʝʦʜʦʣʠʪʥʦʛʦ ʭʦʜʘ, ʠʟʤʝʨʝʥʥʳʝ ʫʛʣʳ 

ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʣʦʞʝʥʠʷ ʠʟ ʪʘʙʣʠʮʳ 5.1. ɿʘʪʝʤ ʧʦʜʩʯʠʪʳʚʘʶʪ ʧʨʘʢʪʠ-

ʯʝʩʢʫʶ ʩʫʤʤʫ ʠʟʤʝʨʝʥʥʳʭ ʫʛʣʦʚ Ɇɓʧʨ ʠ ʩʨʘʚʥʠʚʘʶʪ ʝʝ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʟʥʘ-

ʯʝʥʠʝʤ Ɇɓʪ, ʚʳʯʠʩʣʷʝʤʳʤ ʧʦ ʬʦʨʤʫʣʝ 
 

Ɇ ɓʧʨ = 180 Ü(n ï 2),  (5.2) 
 
ʛʜʝ  n ï ʯʠʩʣʦ ʫʛʣʦʚ ʧʦʚʦʨʦʪʘ ʚ ʪʝʦʜʦʣʠʪʥʦʤ ʭʦʜʝ. 

ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʫʤʤʦʡ ʫʛʣʦʚ ʠ ʝʝ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʟʥʘʯʝ-

ʥʠʝʤ ʥʘʟʳʚʘʶʪ ʫʛʣʦʚʦʡ ʥʝʚʷʟʢʦʡ ʭʦʜʘ fɓ, ʢʦʪʦʨʫʶ ʚʳʯʠʩʣʷʶʪ ʩ ʪʦʯʥʦʩʪʴʶ 

ʜʦ 0,1'. ʅʝʚʷʟʢʘ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʦʡ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ 
 

fɓ = Ɇ ɓʧʨ ï Ɇ ɓʪ = Ɇ ɓʧʨ ï180 Ü(n ï 2). (5.3) 
 

ʅʘʧʨʠʤʝʨ, ʚ ʟʘʤʢʥʫʪʦʤ ʯʝʪʳʨʝʭʫʛʦʣʴʥʠʢʝ (n = 4) ʧʨʘʢʪʠʯʝʩʢʘʷ ʩʫʤʤʘ ʠʟ-

ʤʝʨʝʥʥʳʭ ʫʛʣʦʚ Ɇɓʧʨ = 359
ʦ
58'. ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʩʫʤʤʘ ʫʛʣʦʚ ʩʦʩʪʘʚʠʪ                

Ɇɓʪ  = 180ʦ(n ï 2) = 180ʦ (4 ï 2) = 360ʦ00'. ʊʦʛʜʘ ʥʝʚʷʟʢʘ fɓ  = 359ʦ58' ï 360ʦ00' = 

= ï 2'. ʇʦʣʫʯʝʥʥʫʶ ʥʝʚʷʟʢʫ ʩʨʘʚʥʠʚʘʶʪ ʩ ʜʦʧʫʩʪʠʤʳʤ ʟʥʘʯʝʥʠʝʤ, ʧʦʜʩʯʠʪʳ-

ʚʘʝʤʦʤ ʧʦ ʬʦʨʤʫʣʝ 
 

fɓ ʜʦʧ = 1'ãn, (5.4) 
 
ʛʜʝ n ï ʯʠʩʣʦ ʫʛʣʦʚ ʚ ʭʦʜʝ. 

ɽʩʣʠ fɓ Ò  fɓ ʜʦʧ, ʪʦ ʧʨʦʠʟʚʦʜʷʪ ʫʨʘʚʥʠʚʘʥʠʝ ʫʛʣʦʚ, ʚʚʦʜʷ ʚ ʥʠʭ ʧʦʧʨʘʚʢʠ Vɓ 
ʩʦ ʟʥʘʢʦʤ, ʦʙʨʘʪʥʳʤ ʟʥʘʢʫ ʥʝʚʷʟʢʠ, ʧʦʨʦʚʥʫ ʥʘ ʚʩʝ ʫʛʣʳ. 
 

Vɓ = ï fɓ / n. (5.5) 
 
ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ, ʯʪʦʙʳ ʠʩʧʨʘʚʣʝʥʥʳʝ ʫʛʣʳ ʠʤʝʣʠ ʮʝʣʳʝ 

ʟʥʘʯʝʥʠʷ ʤʠʥʫʪ. ʉʫʤʤʘ ʚʚʝʜʝʥʥʳʭ ʧʦʧʨʘʚʦʢ ʜʦʣʞʥʘ ʨʘʚʥʷʪʴʩʷ ʥʝʚʷʟʢʝ ʩ 

ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ. ʇʦʧʨʘʚʢʠ ʥʫʞʥʦ ʚʧʠʩʘʪʴ ʚ ʛʨʘʬʫ 2 ʚʝʜʦʤʦʩʪʠ ʚʳʯʠʩʣʝ-

ʥʠʷ ʢʦʦʨʜʠʥʘʪ ʥʘʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʟʤʝʨʝʥʥʳʤʠ ʫʛʣʘʤʠ. 

ʀʩʧʨʘʚʣʝʥʥʳʝ ʫʛʣʳ ɓʠʩʧ ʚʳʯʠʩʣʷʶʪ ʢʘʢ ʩʫʤʤʫ ʠʟʤʝʨʝʥʥʳʭ ʫʛʣʦʚ ʠ ʧʦ-

ʧʨʘʚʦʢ ʢ ʥʠʤ ʩ ʫʯʝʪʦʤ ʟʥʘʢʦʚ ʧʦʩʣʝʜʥʠʭ ʠ ʟʘʧʠʩʳʚʘʶʪ ʚ ʛʨʘʬʫ 3: 
 

ɓ ʠʩʧ = ɓi +  Vɓ. (5.6) 
 

ʉʫʤʤʘ ʠʩʧʨʘʚʣʝʥʥʳʭ ʫʛʣʦʚ ʜʦʣʞʥʘ ʨʘʚʥʷʪʴʩʷ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʟʥʘʯʝʥʠʶ 

(ʜʣʷ n = 4, Ɇɓʪ = 360Á00'). 
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ʊ ʘ ʙ ʣ ʠ ʮ ʘ 5.2 ï ɺʝʜʦʤʦʩʪʴ ʥʘʯʠʩʣʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʟʘʤʢʥʫʪʦʛʦ ʪʝʦʜʦʣʠʪʥʦʛʦ ʭʦʜʘ  
ʅ
ʦ
ʤ
ʝ
ʨ

 

ʪ
ʦ
ʯ
ʢ
ʠ

 
ʀʟʤʝʨʝʥʥʳʡ 

ʫʛʦʣ, ɓ 

ʀʩʧʨʘʚ-
ʣʝʥʥʳʡ 

ʫʛʦʣ, ɓʠʩʧ 

ɼʠʨʝʢʮʠʦʥ-
ʥʳʡ  

ʫʛʦʣ Ŭ 

ʈʫʤʙ r 
ɺʳʯʠʩʣʝʥʥʳʝ ʧʨʠʨʘʱʝʥʠʷ 

ʀʩʧʨʘʚʣʝʥʥʳʝ 

ʧʨʠʨʘʱʝʥʠʷ 
ʂʦʦʨʜʠʥʘʪʳ 

ɼʣʠʥʘ 

ʣʠʥʠʠ d Ñ ȹX Ñ ȹʋ Ñ ȹXʀ Ñ ȹʋʀ Ñ X Ñ ʋ 

1 2 3 4 5 6 7 8 9 10 11 

1 

+0,5  (212Á07'

))) 

             
128Á04,5' 128Á05'  172,50  +0,07  +0,02     + 2370,37 ï 2370,37 

+0,5  212Á07' ʖɿ:32Á07' ï 146,10 ï 91,71 ï 146,03 ï 91,69     

25Á26,5' 25Á27'  100,61  +0,04  +0,01     + 2224,34 ï 2462,06 

3 
  06Á40' Cɿ:06Á40' + 99,93 + 11,68 + 99,97 + 11,69     

164Á09,0' 164Á09'  134,90  +0,05  +0,02     + 2324,31 ï 2450,37 

4 
+0,5  22Á31' ʉɺ:22Á31' + 124,62 + 51,66 + 124,67 + 51,68     

42Á18,5' 42Á19'  83,59  +0,03          +0,01     + 2448,98 ï 2398,37 

1 

  160Á12' ʖɺ:19Á48' ï 78,64 + 28,31 ï

7

8 

78,61 + 28,32 + 2370,37 ï 2370,37 
ï    ääää =D=D+=D+=D 0;0;65,9155,224 èè ÓXÓÕ

.71,9174,224 ää =D-=D ÓÕ  

    

Ɇɓʧ = 359Á58,5' ä = 60,491d  06,091,0 -=-= óx ff      

Ɇɓʪ = 360Á00,0'  
ì 0,20(0,06))19,0( 2222 =+=+= yxd fff      

fɓ = ï 0Á01,5'  
.

2000

1

2460

1

06,491

,200
îòí ¢===
äd

f
f d      

0,2411äîï
¡=¡°=¡°= nfb  

    

 




