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1.ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʇʆʉʇʈʆɽʅʀɽ ɼʀɸɻʈɸʄʄʓ ʋʈʆɺʅɽʁ 

ʂɸʅɸʃɸ ʉɺʗɿʀ ʄɽɾɼʋ ɹʉ ʀ ɸʉ 

1.1 ʎʝʣʴ 

ʆʟʥʘʢʦʤʣʝʥʠʝ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʘʩʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʠʛʥʘʣʘ ʚ ʉʉʇʆ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʦʚ ʤʝʜʠʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛ-

ʥʘʣʘ ʚ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘ ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ 

ʧʣʦʪʥʦʩʪʠ ʠ ʵʪʘʞʥʦʩʪʠ ʟʘʩʪʨʦʝʢ ʚ ʤʝʩʪʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʦʙʲʝʢʪʘ 

(ʄʈʇʆ). 

1.2 ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʠʟ ʪʝʦʨʠʠ 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʚ ʧʨʝʜʳʜʫʱʝʡ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʆʢʘʤʫʨʳ - 

ʍʘʪʘ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʚʣʠʷʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚʳʩʦʪʳ ʟʜʘʥʠʡ, ʪʠʧʘ ʠ 

ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʤʝʜʠʘʥʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ. ʅʝʷʩʥʳʤ 

ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ, ʜʣʷ ʢʘʢʦʡ ʚʳʩʦʪʳ ʠ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʝʢ ʦʥʠ ʧʨʠʚʦʜʷʪʩʷ ʠ ʢʘʢ 

ʧʘʨʘʤʝʪʨʳ ʟʘʩʪʨʦʡʢʠ ʚʣʠʷʶʪ ʥʘ ʜʘʣʴʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ɹʉ. 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʇʆ ʩʨʝʜʠ ʟʘ-

ʩʪʨʦʝʢ ʟʜʘʥʠʷ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʪʠʧʘ: ʧʨʦʧʫʩʢʘʶʱʠʝ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʝ ʢʦʣʝʙʘʥʠʷ (ʢʠʨʧʠʯʥʳʝ, ʜʝʨʝʚʷʥʥʳʝ) ʩʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʤ ʚ 

ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ ʜʝʮʠʙʝʣʣ ʟʘʪʫʭʘʥʠʝʤ (ʧʦʣʫʧʨʦʟʨʘʯʥʳʝ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʭ ʚʦʣʥ) ʠ ʟʜʘʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʩ ʟʘʪʫʭʘʥʠʝʤ 

ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʪʘʢʞʝ ʚ ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ ʜʝʮʠʙʝʣʣ. ɿʜʝʩʴ ʤʳ ʙʫʜʝʤ ʨʘʩ-

ʩʤʘʪʨʠʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ɹʉ-ʇʆ ʚ ʩʠʣʫ ʙʦʣʴʰʝʡ ʥʘʛʣʷʜʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʠʣʫ ʣʠʥʝʡʥʦʩʪʠ ʢʘʥʘʣʦʚ ʙʫʜʫʪ 

ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʦʙʨʘʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʇʆ - ɹʉ, ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʥʘʜʝʞʥʦʩʪʴ 

ʩʚʷʟʠ ʉʉʇʆ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʩʨʝʜʠ ʟʜʘʥʠʡ ʧʝʨʚʦʛʦ ʪʠʧʘ ʧʦ-

ʢʘʟʘʥʳ ʥʘ ʨʠʩ. 1.1. ɺʦʟʤʦʞʥʳʝ ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʦʪ ɹʉ ʢ ʇʆ ʠ 

ʥʘʦʙʦʨʦʪ ʩʣʝʜʫʶʱʠʝ: 

- ʧʫʪʴ 1 - ʟʘ ʩʯʝʪ ʜʠʬʨʘʢʮʠʠ ʥʘ ʟʜʘʥʠʠ ɿɼ4 ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʇʆ, 

- ʧʫʪʴ 2 - ʟʘ ʩʯʝʪ ʜʠʬʨʘʢʮʠʠ ʥʘ ʟʜʘʥʠʠ ɿɼɿ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʇʆ; 
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- ʧʫʪʴ 3 - ʟʘ ʩʯʝʪ ʜʠʬʨʘʢʮʠʠ ʥʘ ʟʜʘʥʠʠ ɿɼ2 ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʇʆ ʠ 

ʪ.ʜ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʘʥʪʝʥʥʫ ʇʆ ʧʨʠʭʦʜʷʪ ʥʝʩʢʦʣʴʢʦ ʩʠʛʥʘʣʦʚ: 1, 2, 3 ʠ ʪ.ʜ. 

ʆʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 1 ʤʘʢʩʠʤʘʣʴʥʦ ʟʘ ʩʯʝʪ ʜʠʬʨʘʢʮʠʠ ʧʦ ʩʨʘʚ-

ʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʧʫʪʷʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʩʠʛʥʘʣ 1 ʥʝ 

ʧʦʛʣʦʱʘʝʪʩʷ ʚ ʟʘʩʪʨʦʡʢʘʭ. ɺ ʦʪʣʠʯʠʠ ʦʪ ʧʫʪʠ 1 ʩʠʛʥʘʣʳ 2, 3 ʠ ʪ.ʜ. ʧʦʛʣʦʱʘ-

ʶʪʩʷ ʚ ʟʘʩʪʨʦʡʢʘʭ. 

 

ɿɼ1 ɿɼ2 ɿɼ3 ɿɼ4

ʇʆ

ʃ

4
3 2

1

ʈʠʩʫʥʦʢ 1.1 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʜʣʷ ʇʆ ʚʪʦʨʦʛʦ ʪʠʧʘ ʧʦʢʘʟʘʥʳ 

ʥʘ ʨʠʩ. 2. ɿʜʝʩʴ ʧʨʠʝʤ ʩʠʛʥʘʣʦʚ ʚʦʟʤʦʞʝʥ ʟʘ ʩʯʝʪ: 

- ʜʠʬʨʘʢʮʠʠ ʥʘ ɿɼ1 ʧʦ ʧʫʪʠ 1, 

- ʜʠʬʨʘʢʮʠʠ ʥʘ ɿɼ1 ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʪʨʘʞʝʥʠʡ ʦʪ ʟʜʘʥʠʡ ɿɼ2, ɿɼ1 

ʧʦ ʧʫʪʷʤ 2, 3 ʠ ʪ.ʜ. 

ʇʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʠʛʥʘʣʘ ʧʦ ʧʫʪʠ 1 ʧʦʪʝʨʠ ʟʘ ʩʯʝʪ ʜʠʬʨʘʢʮʠʠ ʤʘʢ-

ʩʠʤʘʣʴʥʳ. ʕʪʠ ʧʦʪʝʨʠ ʫʤʝʥʴʰʘʶʪʩʷ ʜʣʷ ʧʫʪʝʡ 2, 3 ʠ ʪ.ʜ., ʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ 

ʧʦʪʝʨʠ ʟʘ ʩʯʝʪ ʦʪʨʘʞʝʥʠʡ ʦʪ ʩʪʝʥ ʟʜʘʥʠʡ, ʪʘʢ ʢʘʢ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʨʘʞʝʥʠʷ 

ʤʝʥʴʰʝ 1. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʧʨʦʚʝʜʝʤ ʜʣʷ ʟʜʘʥʠʡ ʚʪʦʨʦʛʦ ʪʠʧʘ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʫʶ 

ʚʳʩʦʪʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʚʳʤ ʪʠʧʦʤ, ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʇʆ ʧʦʩʨʝʜʠʥʝ ʤʝʞʜʫ 

ʟʜʘʥʠʷʤʠ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1.1. ʇʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 

˜ ὶ̈Ⱦὶ̈ Ὀ̈ ȟ (1.1) 
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ʛʜʝ ὶ̈, - ʰʠʨʠʥʘ ʟʜʘʥʠʷ, 

Ὀ̈ - ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ. 

ʉʨʝʜʥʷʷ ʧʣʦʪʥʦʩʪʴ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ ʙʣʠʟʢʘ ʢ 0,15. ʆʥʘ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʢ ʮʝʥʪʨʫ ʛʦʨʦʜʘ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʢ ʧʝʨʠʬʝʨʠʠ. 

ʂʚʘʜʨʘʪ ʤʦʜʫʣʷ ʦʪʨʘʞʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʚʦʣʥʳ ʦʪ ʩʪʝʥʳ ʟʜʘʥʠʷ, 

ʨʘʚʥʳʡ ʦʪʥʦʰʝʥʠʶ ʤʦʱʥʦʩʪʠ ʦʪʨʘʞʝʥʥʦʡ ʚʦʣʥʳ ʢ ʧʘʜʘʶʱʝʡ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ: 

 

ὑ ὑ̂ὑ̈ȟ (1.2) 

  

ὑ̈ Ὓ̏̒Ὓ̒ϳ ȟ (1.3) 

 

 ʛʜʝ Ὓ̏  ̒ï ʧʣʦʱʘʜʴ ʦʩʪʝʢʣʝʥʠʷ ʩʪʝʥʳ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʟʜʘʥʠʷ, 

 Ὓ̒ ï ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʩʪʝʥʳ ʟʜʘʥʠʷ, 

 ˗̂ ï ʢʚʘʜʨʘʪ ʤʦʜʫʣʷ ʦʪʨʘʞʝʥʠʷ ʦʪ ʩʧʣʦʰʥʦʡ ʩʪʝʥʳ ʟʜʘʥʠʷ ʙʝʟ ʦʩʪʝʢʣʝ-

ʥʝʥʠʷ. 

ʅ

ɿɼ1

ɻ3

ɿɼ2

D3

ʅ1

ʇʆ

4

3

ʃ

2

1

3

1
2

4

 

ʈʠʩʫʥʦʢ 1.2 
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ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, ʧʦʧʘʜʘʷ ʥʘ ʩʪʝʥʫ ʟʜʘʥʠʷ, ʧʨʦʥʠʢʘʶʪ ʯʝʨʝʟ 

ʦʩʪʝʢʣʝʥʠʝ ʚʥʫʪʨʴ ʟʜʘʥʠʷ ʠ ʪʘʤ ʨʘʩʩʝʠʚʘʶʪʩʷ. ʇʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ˗̂ ʧʨʠʙʣʠ-

ʟʠʪʝʣʴʥʦ ʣʝʞʘʪ ʚ ʧʨʝʜʝʣʘʭ 0,5 - 0,9. ɿʥʘʯʝʥʠʷ ˗̂ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʞʝʣʝʟʥʦʡ ʘʨʤʘʪʫʨʳ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʦʩʪʨʦʡʢʠ ʨʘʩʧʦʣʘʛʘʶʪʩʷ. ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ ʧʨʝʜʝʣʳ ʠʟ-

ʤʝʥʝʥʠʡ ˗̈ ʚ ʧʨʝʜʝʣʘʭ 0,2 - 0,7. ʊʦʛʜʘ ʂ ʙʫʜʝʪ ʣʝʞʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 0,1 - 0,7 ʠʣʠ 

ʦʪ -10 ʜʦ -3 ʜɹ. 

 ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʣʫʯʘʷ ʥʘʭʦʞʜʝʥʠʷ ʇʆ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʨʘʩʩʪʦʷ-

ʥʠʝ ʪʦʯʢʠ ʧʝʨʚʦʛʦ ʦʪʨʘʞʝʥʠʷ ʜʦ ʢʨʳʰʠ ɿɼ2 ʩʦʩʪʘʚʠʪ ʚʝʣʠʯʠʥʫ: 

 

Ὄ Ὄ Ὤ ὲ πȟυϳ ȟ (1.4) 

 

 ʛʜʝ Ὄ ï ʚʳʩʦʪʘ ʟʜʘʥʠʡ, 

 Ὤ ρȟυ  ̍ï ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ʇʆ, 

 ὲ ï ʢʦʣʠʯʝʩʪʚʦ ʦʪʨʘʞʝʥʠʡ ʦʪ ʩʪʝʥʦʢ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʟʜʘʥʠʡ. 

ʇʦʣʦʞʠʤ, ʯʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʧʘʨʘʣʣʝʣʴʥʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʧʦ ʧʫʪʠ ʃ ʠ ʧʦʵʪʦʤʫ Ὄ  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʢʨʳʪʠʶ ʪʨʘʩʩ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʧʦ ʧʫʪʷʤ 1, 2, 3 ʠ ʪ.ʜ. ʊʦʛʜʘ ʦʪʥʦʩʠʪʝʣʴʥʫʶ ʚʝʣʠʯʠʥʫ 

ʟʘʢʨʳʪʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ: 

 

ὴ Ὄ Ὄȟϳ  (1.5) 

  

Ὄ ‗Ὀ̈ ὲ πȟυȾσȟ ̐̑ ̉Ὀ̈ ḻὶȟ (1.6) 

  

ɚ ï ʜʣʠʥʘ ʚʦʣʥʳ. 

ʆʯʝʚʠʜʥʦ ʩʫʤʤʘʨʥʦʝ ʟʘʪʫʭʘʥʠʝ ʩʠʛʥʘʣʘ ʜʣʷ ʧʫʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 1, 2, 

3 ʠ ʪ.ʜ. ʙʫʜʝʪ ʨʘʚʥʦ: 

 

ὄ ὄˑ ὴ ὲὑȟ̅ ȟˎ (1.7) 

ʛʜʝ ὑ ρπÌÇὑ ï ʟʘʪʫʭʘʥʠʝ ʚ ʜɹ ʧʨʠ ʦʜʥʦʢʨʘʪʥʦʤ ʦʪʨʘʞʝʥʠʠ ʦʪ ʩʪʝʥʳ 
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ʟʜʘʥʠʷ, 

ὄˑ ὴ ï ʜʠʬʨʘʢʮʠʦʥʥʦʝ ʟʘʪʫʭʘʥʠʝ ʧʨʠ ʟʘʢʨʳʪʠʠ ʪʨʘʩʩʳ. 

ɿʜʝʩʴ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʤ ʧʨʝʥʝʙʨʝʛʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴ-

ʥʳʤʠ ʧʦʪʝʨʷʤʠ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʇʆ ʧʨʠ ʥʘʣʠʯʠʠ ʦʪʨʘʞʝʥʠʡ 

ʦʪ ʩʪʝʥ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʟʜʘʥʠʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʠʬʨʘʢʮʠʦʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʟʘʢʨʳʪʳʭ ʪʨʘʩʩ ʚ ʥʘʟʝʤʥʳʭ 

ʉʉʇʆ ʤʦʜʝʣʠʨʫʝʪʩʷ ʜʠʬʨʘʢʮʠʦʥʥʳʤʠ ʧʦʪʝʨʷʤʠ ʥʘ ʢʣʠʥʦʚʠʜʥʦʤ ʧʨʝʧʷʪ-

ʩʪʚʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʝʘʣʴʥʳʝ ʧʨʝʧʷʪʩʪʚʠʷ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʣʠʥʦʚʠʜʥʦʛʦ. 

ʆʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʣʶʙʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ ʠʟ-

ʤʝʥʷʝʪʩʷ ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʡ ʩ ʙʦʣʴʰʠʤ ʧʦʜʘʚʣʝʥʠʝʤ 

ʚʦʣʥʳ, ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʦʡ ʚʦʣʥʦʡ ʦʪ 

ɹʉ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʥʘ ʘʥʪʝʥʥʝ ʇʆ ʚ ʟʦʥʝ ʠʥʪʝʨ-

ʬʝʨʝʥʮʠʦʥʥʦʛʦ ʤʠʥʠʤʫʤʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʢ ʟʥʘ-

ʯʝʥʠʶ, ʧʦʣʫʯʘʝʤʦʤʫ ʜʣʷ ʢʣʠʥʦʚʠʜʥʦʛʦ ʧʨʝʧʷʪʩʪʚʠʷ ʧʨʠ ʜʨʫʛʠʭ ʨʝʘʣʴʥʳʭ ʧʨʝ-

ʧʷʪʩʪʚʠʷʭ ʥʘ ʪʨʘʩʩʝ. ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʥʘ ʢʣʠʥʦʚʠʜʥʦʤ ʧʨʝʧʷʪʩʪʚʠʠ 

ʨʘʚʥʳ: 

 

ὄˑ ὴ

ςπÌÇπȟυ πȟυὴȟπ ὴ ρȟςς

ςπÌÇπȟυ Ὡὼὴπȟχχὴ ȟρȟςς ὴ π

ςπÌÇπȟτ πȟρρψτπȟπψςὴ πȟσψ ȟρȟωφ ὴ ρȟςς

ρρȟς ςπÌÇὴȟὴ ρȟωφ

 

 

ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʥʘ ʨʠʩ 1.2 ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʠʩʩʣʝʜʦʚʘʪʴ 

ʤʥʦʛʦʣʫʯʝʚʦʡ ʢʘʥʘʣ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʦʜʥʦʛʦ ʠʟ ʩʠʛʥʘʣʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʝʣʠ-

ʯʠʥʳ ʵʪʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʩʠʛʥʘʣʘ ʜʣʷ ʨʘʟʥʳʭ ʤʝʩʪ ʨʘʩʧʦʣʦʞʝʥʠʷ ʇʆ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʟʜʘʥʠʡ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʳʭ ʦʪ-

ʢʣʦʥʝʥʠʡ ʤʦʱʥʦʩʪʝʡ ʩʠʛʥʘʣʘ ʠ ʫʪʦʯʥʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʛʦʨʦʜʩʢʠʭ ʟʘ-

ʩʪʨʦʡʢʘʭ. ʄʳ ʦʛʨʘʥʠʯʠʤʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʤʝʜʠʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʩ ʠʩ-

ʧʦʣɹʟʦʚʘʥʠʝʤ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʠʟ ʢʘʥʘʣʦʚ ʠʟ ʚʩʝʭ ʃ1, ʃ2, ʃɿ ʠ ʪ.ʜ., ʠʤʝʶʱʝʛʦ 

ʤʝʥʴʰʠʝ ʧʦʪʝʨʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʩʪʨʦʡʢʠ 
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ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʪʨʘʞʝʥʠʡ ʥʦʤʝʨʘ ʢʘʥʘʣʦʚ ʙʫʜʫʪ ʤʝʥʷʪʴʩʷ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʨʘʩʯʝʪʘʤʠ ʧʦ (8) ʠ (9) ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʠʚʷʟʢʫ 

ʨʘʩʯʝʪʦʚ (8) ʢ ʚʳʩʦʪʝ ʟʜʘʥʠʡ ʠ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ. ʀʟʫʯʘʝʤʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦ-

ʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʫʯʝʩʪʴ ʠʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʉʉʇʆ ʩ ʨʘʟʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʜʥʦʨʦʜʥʦʡ ʟʘʩʪʨʦʡʢʠ. 

 

ὒ̄ φωȟυυςφȟρφÌÇὪ ρσȟψςÌÇὬ̂ ὥὬ̐

ττȟω φȟυυÌÇὬ̂ ÌÇὶȟ̅  ˎ
(1.8) 

  

ὒ ὒ̄ τȟχψ ÌÇὪ ρψȟσσÌÇὪ τπȟωτȟ̅  ˎ (1.9) 

 

1.3 ʆʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ 

 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʦʤ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʘʢʝʪ ʠʟ ʜʚʫʭ ʧʨʦ-

ʛʨʘʤʤ: 

- ʨʘʩʯʝʪ ʟʘʪʫʭʘʥʠʷ ʩʠʛʥʘʣʘ ʚ ʟʘʩʪʨʦʡʢʘʭ ʜʣʷ ʤʦʜʝʣʠ ʥʘ ʨʠʩ. 1.2. (ɿʘʪʫʭ-

ɿʘʩʪʨ), 

- ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʪʫʭʘʥʠʷ ʩʠʛʥʘʣʘ ʚ ʟʘʩʪʨʦʡʢʘʭ (ʀʩʩʣʝʜɿʘʩʪʨ). 

ʈʘʩʯʝʪ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʄʈʇʆ ʩʨʝʜʠ ʟʘʩʪʨʦʝʢ ʧʦ ʧʝʨʚʦʡ ʧʨʦʛʨʘʤʤʝ 

ɿʘʪʫʭɿʘʩʪʨ ʷʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴʥʳʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʧʦʣʴʟʦ-

ʚʘʪʝʣʷ ʢ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʪʦʨʦʡ ʧʨʦʛʨʘʤʤʝ ʀʩʩʣʝʜɿʘʩʪʨ. ʈʘʩʯʝʪ 

ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ 10 ʣʫʯʝʡ ʃ1, ʃ2 ʠ ʪ.ʜ. ʩʦʛʣʘʩʥʦ (1) - (7) ʧʦ ʟʘʜʘʥʥʳʤ ʧʨʝʧʦʜʘ-

ʚʘʪʝʣʝʤ ʧʘʨʘʤʝʪʨʘʤ ʟʘʩʪʨʦʡʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʬʦʨʤʝ ʪʘʙʣʠʮʳ 

ʨʘʩʯʝʪʘ ʤʝʜʠʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʧʘʨʘ-

ʤʝʪʨʦʚ. ʇʦʣʴʟʦʚʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʙʨʘʪʴ ʩʠʛʥʘʣ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ʟʘʪʫʭʘʥʠʝʤ ʠ 

ʚʚʝʩʪʠ ʝʛʦ ʥʦʤʝʨ ʚ ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʥʦʤʝʨʘ ʣʫʯʘ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʳʙʦʨʝ ʥʦ-

ʤʝʨʘ ʣʫʯʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʣʫʯʘʝʪ ʜʦʩʪʫʧ ʢ ʨʘʩʧʝʯʘʪʢʝ ʥʘ ʧʨʠʥʪʝʨʝ ʨʘʩʯʝʪʥʦʡ 

ʪʘʙʣʠʮʳ ʠ ʟʘʧʠʩʠ ʚʚʝʜʝʥʥʳʭ ʚ ʬʘʡʣ ʜʘʥʥʳʭ ʩ ʠʤʝʥʝʤ ʬʘʤʠʣʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 
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ʇʨʠ ʩʯʠʪʳʚʘʥʠʠ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʬʘʡʣʘ ʜʘʥʥʳʭ ʚ ʧʨʦʛʨʘʤʤʫ ʀʩ-

ʩʣʝʜɿʘʩʪʨ ʧʨʦʠʟʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʟʘʪʫʭʘʥʠʷ ʩʠʛʥʘʣʦʚ ʧʦ ʪʝʤ ʞʝ ʬʦʨʤʫʣʘʤ ʩ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʚʳʙʦʨʦʤ ʣʫʯʘ ʜʣʷ ʩʣʝʜʫʶʱʠʭ ʚʳʩʦʪ ʦʜʠʥʘʢʦʚʳʭ ʟʜʘʥʠʡ: 5, 

10, 20, 50 ʠ 100 ʚ ʤʝʪʨʘʭ ʠ ʧʣʦʪʥʦʩʪʝʡ ʟʘʩʪʨʦʡʢʠ: 0,02, 0,05, 0,1, 0,2, 0,4 ʠ 0,8. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʤʘʪʨʠʮ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʦʩʪʨʦʝ-

ʥʠʷ ʛʨʘʬʠʢʦʚ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʝʯʘʪʘʪʴ ʥʘ ʧʨʠʥʪʝʨʝ. ʊʘʤ ʞʝ ʨʘʩʩʯʠ-

ʪʳʚʘʝʪʩʷ ʠ ʚʳʚʦʜʠʪʩʷ ʥʘ ʵʢʨʘʥ ʜʠʩʧʣʝʷ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ ʤʝʜʠʘʥʥʳʭ ʧʦʪʝʨʴ 

ʚ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʘʭ ʙʝʟ ʟʘʩʪʨʦʝʢ Ўὒ̄ ̒ ὒ̄ ὒ, ʢʦʪʦʨʦʝ ʩʦʛʣʘʩʥʦ 

(1.8) ʠ (1.9) ʨʘʚʥʦ: 

 

Ўὒ̄ ̒ τȟχψ ÌÏÇὪ ρψȟσσÌÏÇὪ τπȟωτȟ̅  ˎ (1.10) 

  

ɺʳʨʘʞʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʳʩʦʪʫ ʠ ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʝʢ, ʜʣʷ ʢʦ-

ʪʦʨʳʭ ʧʨʠʤʝʥʠʤʘ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʆʢʘʤʫʨʳ ï ʍʘʪʘ. 

 

1.4 ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ 

1. ɺʢʣʶʯʠʪʴ ʢʦʤʧʴʶʪʝʨ. 

- ʀʟ ʜʠʨʝʢʪʦʨʠʠ, ʫʢʘʟʘʥʥʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʨʘʩ-

ʯʝʪʘ ʟʘʪʫʭʘʥʠʷ ʩʠʛʥʘʣʘ ʚ ʟʘʩʪʨʦʡʢʘʭ ɿʘʪʫʭɿʘʩʪʨ. 

- ɺʚʝʩʪʠ ʫʢʘʟʘʥʥʳʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ: ʯʘʩʪʦʪʫ ʉʉʇʆ, ʟʥʘʯʝʥʠʝ ʧʣʦʱʘʜʠ 

ʦʩʪʝʢʣʝʥʠʷ ʩʪʝʥʳ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʟʜʘʥʠʷ, ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʩʪʝʥʳ ʟʜʘʥʠʷ, 

ʢʚʘʜʨʘʪ ʤʦʜʫʣʷ ʦʪʨʘʞʝʥʠʷ ʦʪ ʩʧʣʦʰʥʦʡ ʩʪʝʥʳ, ʚʳʩʦʪʫ ʟʜʘʥʠʡ, ʧʣʦʪʥʦʩʪʴ ʟʘ-

ʩʪʨʦʡʢʠ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ. 

- ʇʦ ʟʘʚʝʨʰʝʥʠʶ ʨʘʩʯʝʪʦʚ ʚʚʝʩʪʠ ʪʨʝʙʫʝʤʳʡ ʥʦʤʝʨ ʣʫʯʘ. 

ɽʩʣʠ ʣʫʯ ʚʳʙʨʘʥ ʧʨʘʚʠʣʴʥʦ, ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʩʧʝʯʘʪʢʘ ʪʘʙʣʠʮʳ ʥʘ ʧʨʠʥ-

ʪʝʨʝ ʠ ʟʘʧʠʩʴ ʚʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʬʘʡʣ ʜʘʥʥʳʭ ʚʚʝʜʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ 

ʠʤʝʥʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʬʘʤʠʣʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

2. ʀʟ ʜʠʨʝʢʪʦʨʠʠ, ʫʢʘʟʘʥʥʦʡ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʫ ʠʩ-

ʩʣʝʜʦʚʘʥʠʡ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ ʀʩʩʣʝʜɿʘʩʪʨ. ʉʯʠʪʘʪʴ ʟʘʧʠʩʘʥʥʳʡ ʚʘʤʠ ʚ ʧ.1 

ʬʘʡʣ ʜʘʥʥʳʭ ʩ ʠʤʝʥʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʬʘʤʠʣʠʠ ʧʦʣʴʟʦʚʘʪʝʣʷ. ɿʘʧʠʩʘʪʴ 
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ʨʘʩʯʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʨʘʟʥʦʩʪʠ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘʪʫʭʘʥʠʡ ʩʠʛʥʘʣʘ ʚ ʩʝʣʴ-

ʩʢʠʭ ʠ ʛʦʨʦʜʩʢʠʭ ʨʘʡʦʥʘʭ Ўὒ̄ .̒ ʈʘʩʧʝʯʘʪʘʪʴ ʥʘ ʧʨʠʥʪʝʨʝ ʛʨʘʬʠʢʠ ʟʘʪʫʭʘʥʠʡ 

ʩʠʛʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʟʜʘʥʠʡ ʠ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʝʢ. 

 

1.5 ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ 

1. ʀʩʩʣʝʜʫʝʤʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʟʘʩʪʨʦʡʢʘʭ. 

2. ʆʩʥʦʚʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʟʘʩʪʨʦʡʢʘʭ. 

3. ʈʘʩʧʝʯʘʪʢʘ ʪʘʙʣʠʮʳ ʚʳʙʦʨʘ ʣʫʯʘ ʜʣʷ ʨʘʩʯʝʪʘ ʤʝʜʠʘʥʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ 

ʩʠʛʥʘʣʘ ʚ ʟʘʩʪʨʦʡʢʘʭ. 

4. ɻʨʘʬʠʢʠ ʨʘʩʯʝʪʘ ʤʝʜʠʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʪʝʨʴ ʩʠʛʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʚʳʩʦʪʳ ʟʜʘʥʠʡ ʠ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ. 

5. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʛʨʘʥʠʮʘʤ ʧʨʠʤʝʥʠʤʦʩʪʠ ʘʧʧʨʦʢʩʠʤʘʮʠʡ ʆʢʘʤʫʨʳ 

- ʍʘʪʘ ʜʣʷ ʨʘʩʯʝʪʘ ʉʉʇʆ. 

6. ɺʳʚʦʜʳ. 

 

1.6 ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

 

2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ ʩʝʪʷʭ ʤʦ-
ʙʠʣʴʥʦʡ ʩʚʷʟʠ? 

3. ʂʘʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʳ-

ʭʦʜʝ ʧʨʠʝʤʥʦʡ ʘʥʪʝʥʥʳ? 

4. ʂʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝ ʧʨʷʤʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʚʠʜʠʤʦʩʪʠ 
ʤʝʞʜʫ ʧʨʠʝʤʥʦʡ ʠ ʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʘʤʠ? 

5. ʏʪʦ ʪʘʢʦʝ ɿʦʥʘ ʌʨʝʥʝʣʷ ʠ ʢʘʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʝ ʨʘʜʠʫʩ? 

6. ʏʪʦ ʪʘʢʦʝ ʤʥʦʛʦʣʫʯʝʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʜʠʦʚʦʣʥ? 

7. ɺ ʯʝʤ ʦʪʣʠʯʠʝ ʤʝʜʣʝʥʥʦʛʦ ʠ ʙʳʩʪʨʦʛʦ ʟʘʤʠʨʘʥʠʷ? 

8. ʂʘʢʠʝ ʬʘʢʪʦʨʳ ʚʣʠʷʶʪ ʥʘ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚ ʩʝ-
ʪʷʭ ʩʚʷʟʠ? 

 

 

 

 

 

2. ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʆʎɽʅʂɸ ʋʈʆɺʅʗ ʉʀɻʅɸʃɸ ɼʃʗ ɿɸ-

ɼɸʅʅʆʁ ʊʈɸʉʉʓ ʇʆ ʄʆɼɽʃʗʄ ʆʂɸʄʋʈʓ ʀ ʍɸʊɸ 
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2.1 ʎʝʣʴ  

 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʟʘʜʘʥʥʦʡ ʩʝʪʠ ʜʣʷ ʪʨʘʩʩʳ ʤʦ-

ʙʠʣʴʥʦʡ ʩʝʪʠ ʧʦ ʤʦʜʝʣʷʤ ʆʢʘʤʫʨʳ ʠ ʍʘʪʘ  

 

2.2 ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʝ ʠʟ ʪʝʦʨʠʠ 

2.2.1 ʄʦʜʝʣʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʨʘʜʠʦʩʠʛʥʘʣʘ 

 

ʉʫʱʝʩʪʚʫʝʪ ʨʷʜ ʤʦʜʝʣʝʡ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʨʘʜʠʦʩʠʛʥʘʣʘ ʚ 

ʩʠʩʪʝʤʘʭ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. ɺ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ ʧʨʷ-

ʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ ɹʉ ʠ ɸʉ, ʠ ʤʦʱʥʦʩʪʴ ʧʨʠʥʷʪʦʛʦ ʩʠʛʥʘʣʘ ʦʢʘ-

ʟʳʚʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ, ʯʝʤ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʦʩʣʘʙʣʝʥʠʝ ʚ ʛʦʨʦʜʝ ʥʘ ʯʘʩʪʦʪʝ 900 ʄɻʮ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 20...30 ʜɹ ʧʨʠ 

ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʘʩʩʳ 1...10 ʢʤ. ʕʪʦ ʦʩʣʘʙʣʝʥʠʝ ʚʳʟʚʘʥʦ ʚ ʦʩʥʦʚʥʦʤ ʦʪʨʘʞʝ-

ʥʠʝʤ ʠ ʨʘʩʩʝʷʥʠʝʤ ʵʥʝʨʛʠʠ ʩʠʛʥʘʣʘ ʥʘ ʢʨʫʧʥʳʭ ʩʪʨʦʝʥʠʷʭ. 

ʈʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ. ʀʟʚʝʩʪʥʳ ʜʚʘ 

ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʘ ʜʣʷ ʫʯʝʪʘ ʝʛʦ ʚʣʠʷʥʠʷ: ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʡ ʠ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʡ. ʇʝʨʚʳʡ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʤʥʦʞʠʪʝʣʴ ʦʩʣʘʙʣʝʥʠʷ ʧʦ ʢʦʥʢʨʝʪʥʦʤʫ 

ʧʨʦʬʠʣʶ ʧʨʦʣʝʪʘ. ʆʥ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʚ ʣʠ-

ʥʠʷʭ ʩʚʷʟʠ ʧʦ ʩʭʝʤʝ çʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝè, ʥʘʧʨʠʤʝʨ ʚ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʷʭ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʜʠʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ ï ʵʪʦ ʪʦ, 

ʢʦʪʦʨʦʝ ʧʨʝʚʳʰʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 50% ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʤʝʩʷʮʘ). 

ɺ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ, ʛʜʝ ɹʉ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʩʚ̫ ʟʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʦʪʳ, ʯʘ-

ʩʪʦ ʧʨʠʤʝʥʷʶʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʘʨʘʤʝʪʨʳ ʨʝʣʴʝʬʘ (ʚʳ-

ʩʦʪʘ ʧʨʝʧʷʪʩʪʚʠʡ, ʠʭ ʬʦʨʤʘ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ, ʥʘʢʣʦʥ ʤʝʩʪʥʦʩʪʠ ʠ 

ʪ.ʧ.) ʩʯʠʪʘʶʪʩʷ ʩʣʫʯʘʡʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʍʘʨʘʢʪʝʨ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʚ ʩʦʪʝ 

ʦʮʝʥʠʚʘʶʪ ʧʘʨʘʤʝʪʨʘʤʠ, ʫʩʨʝʜʥʝʥʥʳʤʠ ʥʘ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 

5...10 ʢʤ. 

ɺʳʙʦʨ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʜʠʦʩʚʷʟʠ ʜʦʣ-

ʞʝʥ ʦʙʝʩʧʝʯʠʪʴ ʫʚʝʨʝʥʥʳʡ ʧʨʠʝʤ ʚ ʟʦʥʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ɹʉ. ɺ ʪʦʯʢʘʭ ʧʨʠʝʤʘ 

ʥʘ ʛʨʘʥʠʮʝ ʩʦʪʳ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ ʙʫʜʫʪ ʨʘʟʣʠʯʥʳʤʠ ʚʩʣʝʜʩʪʚʠʝ ʥʝʦʜʠʥʘʢʦʚʦʛʦ 

ʚʣʠʷʥʠʷ ʟʘʩʪʨʦʡʢʠ ʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ ʨʘʜʠʦ-

ʩʚʷʟʠ ʧʫʪʝʤ ʫʩʨʝʜʥʝʥʠʷ ʧʦ ʜʚʫʤ ʧʘʨʘʤʝʪʨʘʤ: ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʤʝʩʪʦʧʦʣʦʞʝ-

ʥʠʶ (ʧʦ ʯʠʩʣʫ ʪʦʯʝʢ ʧʨʠʝʤʘ) ʦʧʨʝʜʝʣʷʶʪ ʫʩʨʝʜʥʝʥʥʫʶ ʤʝʜʠʘʥʥʫʶ ʤʦʱʥʦʩʪʴ 

ʩʠʛʥʘʣʘ (ʋʄʄʉ). ʋʄʄʉ ï ʵʪʦ ʪʘʢʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʧʨʝʚʳʰʘʝʪʩʷ ʚ ʪʝ-

ʯʝʥʠʝ 50% ʚʨʝʤʝʥʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʚ 50% ʪʦʯʝʢ ʧʨʠʝʤʘ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʨʘʩ-

ʩʪʦʷʥʠʠ ὶ ʦʪ ʧʝʨʝʜʘʶʱʝʡ ʩʪʘʥʮʠʠ. ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʦʙʦʟʥʘʯʠʤ ʪɻʫ 

ʚʝʣʠʯʠʥʫ ʢʘʢ: 

 

ὴ̍ ὶ ὴ̍ ὶȟυπϷȟυπϷ. (2.1) 

2.2.2 ʄʦʜʝʣʴ ʆʢʘʤʫʨʳ.  
ʆʩʥʦʚʘʥʘ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ, ʧʦʣʫʯʝʥʥʳʭ ʆʢʘʤʫʨʦʡ. 

ʉʥʘʯʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʣʷ ʢʚʘʟʠ-



14 

 

ʛʣʘʜʢʦʡ ʤʝʩʪʥʦʩʪʠ. ʊʨʘʩʩʘ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ, ʥʘ ʢʦʪʦ-

ʨʦʡ ʩʨʝʜʥʷʷ ʚʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʝʡ ʥʝ ʧʨʝʚʳʰʘʝʪ 20 ʤ, ʦʧʨʝʜʝʣʝʥʘ ʚ ʤʦʜʝʣʠ ʆʢʘ-

ʤʫʨʳ ʢʘʢ çʢʚʘʟʠʛʣʘʜʢʘʷè. 

ɺ ʤʦʜʝʣʠ ʆʢʘʤʫʨʳ ʧʨʠʥʷʪʳ ʙʘʟʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɸʉ 

Ὤ̱ ˞ σ ʤ ʠ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɹʉ Ὤˎ ˞ ςππ ʤ, ʧʨʠʯʝʤ ʧʦʩʣʝʜʥʷʷ 
ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʜ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʢʚʘʟʠʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʢʚʘʟʠʛʣʘʜ-

ʢʦʡ ʤʝʩʪʥʦʩʪʠ ʫʨʦʚʝʥʴ ʋʄʄʉ 

 

ὴ̍ ὶ ὴ Ὢȟὶ ὥ̍ Ὢȟὶ Ὄ Ὤˎ ȟ˞ὶ Ὄ Ὤ̱ ȟ˞Ὢ. (2.2) 

 

ʛʜʝ ὥ̍ Ὢȟὶ ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʛʦʨʦʜʝ (ʤʝʜʠʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ), ʦʧʨʝʜʝʣʝʥʥʦʝ ʜʣʷ ʢʚʘʟʠʛʣʘʜʢʦʛʦ ʛʦʨʦʜʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʠ ʙʘʟʦʚʳʭ 

ʚʳʩʦʪʘʭ ʘʥʪʝʥʥ ɹʉ ʠ AC; Ὄ Ὤˎ ȟ˞ὶ ï ʢʦʵʬʬʠʮʠʝʥʪ çʚʳʩʦʪʘ ï ʫʩʠʣʝʥʠʝ ʘʥ-

ʪʝʥʥʳ ɹʉè, ʫʯʠʪʳʚʘʶʱʠʡ, ʯʪʦ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʟʥʘ-

ʯʝʥʠʷ 200 ʤ; Ὄ Ὤ̱ ȟ˞Ὢ ï ʢʦʵʬʬʠʮʠʝʥʪ çʚʳʩʦʪʘ ï ʫʩʠʣʝʥʠʝ ʘʥʪʝʥʥʳ ɸʉè, ʫʯʠ-

ʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʨʝʘʣʴʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɸʉ. 
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ʈʠʩʫʥʦʢ 2.1 ï ʄʝʜʠʘʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʛʦʨʦʜʩʢʠʭ ʪʨʘʩʩʘʭ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ὶ 
ʋʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ὴ Ὢȟὶ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥ ʧʦ ʬʦʨʤʫʣʝ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʥʝʝ. ɺʩʝ ʦʩʪʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʚ (2.2) ʆʢʘʤʫʨʘ ʧʦʣʫʯʠʣ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʠ ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ. ɼʦʧʦʣʥʠ-

ʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʛʦʨʦʜʝ ὥ̍ Ὢȟὶ ʧʦʢʘʟʘʥʦ ʛʨʘʬʠʯʝʩʢʠ ʥʘ ʨʠʩ. 2.1. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ. 2.2), ʯʪʦ ʚʣʠʷʥʠʝ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ 

ɹʉ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ɸʉ ʠ ɹʉ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ 

ʚ ʜʠʘʧʘʟʦʥʝ 200 ... 2000 ʄɻʮ. ʅʘ ʨʠʩ. 2.2 ʥʦʤʝʨʘ ʢʨʠʚʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʨʘʩ-

ʩʘʤ: (1) χπ ̋̍ ὶ ρππ ʢʤ; (2) ὶ τπ ʢʤ; (3) ὶ ςπ ʢʤ; (4) 1 ʢʤ ὶ ρπ ʢʤ; 
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(5) ὶ ρ ʢʤ; (6) ὶ ρππ ʢʤ; (7) ὶ χπ ʢʤ; (8) ὶ ρπ ʢʤ; (9) ὶ ςπ ʢʤ; (10) 

ὶ τπ ʢʤ. 

ʇʨʠ ὶ ρπ ʢʤ ʤʦʱʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʧʦʨʮʠ-

ʦʥʘʣʴʥʦ ʢʚʘʜʨʘʪʫ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ, ʘ ʧʨʠ ὶ σπ ï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʫʙʫ ʚʳ-
ʩʦʪʳ, ʪʘʢ ʯʪʦ 

 

Ὄ Ὤˎ ȟ˞ὶ ςπ ὰὫὬˎ Ⱦ˞Ὤˎ  ˞̐ ̑ ̉ὶ ρπ ̋ Ƞ̍ (2.3,ʘ) 

  

Ὄ Ὤˎ ȟ˞ὶ σπ ὰὫὬˎ Ⱦ˞Ὤˎ  ˞̐̑ ̉ὶ σπ ̋ Ȣ̍ (2.3,ʙ) 

 

ʇʨʠ ὶ Ὠ̋  ːʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʠʢʘ ʦʧʨʝʜʝʣʷʝʪ ʜʠʬʨʘʢʮʠ-

ʦʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. 

10          20        50        100           200          500        hʙʩ, ʤ
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ʈʠʩʫʥʦʢ 2.2 ï ʂʦʵʬʬʠʮʠʝʥʪ çʚʳʩʦʪʘ-ʫʩʠʣʝʥʠʝ ɹʉè 

ʇʨʠ ʵʪʦʤ ʯʝʤ ʚʳʰʝ ʫʩʪʘʥʦʚʣʝʥʳ ʘʥʪʝʥʥʳ ɹʉ, ʪʝʤ ʙʦʣʴʰʝ ʫʨʦʚʝʥʴ ʧʨʠ-

ʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʢʠ ï 

ʩʦʪʥʠ ʤʝʪʨʦʚ, ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɸʉ ï ʥʝʩʢʦʣʴʢʦ ʤʝʪʨʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʜʘʣʴʥʦʩʪʴ 

ʨʘʜʠʦʛʦʨʠʟʦʥʪʘ ʨʘʚʥʘ ʧʨʠʤʝʨʥʦ 25 ʢʤ ʠ 50 ʢʤ ʧʨʠ ʚʳʩʦʪʝ ʘʥʪʝʥʥʳ ɹʉ ʩʦʦʪ-

ʚʝʪʩʪʚʝʥʥʦ 50 ʤ ʠ 200 ʤ. 
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ʈʠʩʫʥʦʢ 2.3 ï ʂʦʵʬʬʠʮʠʝʥʪ çʚʳʩʦʪʘ ï ʫʩʠʣʝʥʠʝ ɸʉè 

 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ (ʨʠʩ. 2.3), ʯʪʦ ʚʣʠʷʥʠʝ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ 

ɸʉ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʘʩʩʳ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʘʥʪʝʥʥʳ ʨʘʩʧʦʣʦʞʝʥʳ 

ʥʠʞʝ ʫʨʦʚʥʷ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. ʅʘ ʨʠʩ. 3 ʢʨʠʚʘʷ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʫʧʥʦʤʫ 

ʛʦʨʦʜʫ, ʢʨʠʚʘʷ 2 ï ʩʨʝʜʥʝʤʫ ʛʦʨʦʜʫ ʧʨʠ Ὢ τππ ʄɻʮ ʠ ʢʨʠʚʘʷ 3 ï ʩʨʝʜʥʝʤʫ 

ʛʦʨʦʜʫ ʧʨʠ Ὢ ς ɻɻʮ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ Ὤ σ ʤ ʚʣʠʷʥʠʝ ʘʥʪʝʥʥʳ ɸʉ ʦʜʠʥʘ-
ʢʦʚʦ ʥʘ ʚʩʝʭ ʯʘʩʪʦʪʘʭ ʠ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʩʪʨʦʡʢʠ. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʟʘʧʠʩʘʪʴ 

 

Ὄ Ὤ̱ ȟ˞Ὢ ρπ ὰὫὬ̱ Ⱦ˞Ὤ̱ Ȣ˞ (2.4) 

 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʘʥʪʝʥʥʳ ɸʉ ʚʳʰʝ ʪʨʝʭ ʤʝʪʨʦʚ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ 

Ὄ ὬɸʉȟὪ ʩʪʘʥʦʚʠʪʩʷ ʟʘʚʠʩʠʤʳʤ ʦʪ ʭʘʨʘʢʪʝʨʘ ʟʘʩʪʨʦʡʢʠ. ɼʣʷ ʩʨʝʜʥʝʛʦ ʛʦʨʦʜʘ 

ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ. ʇʨʠ Ὤɸʉ σ ʄ ɼʃʗ ʩʨʝʜʥʝʛʦ ʛʦʨʦʜʘ 

ʠʤʝʝʤ: 

 

Ὄ ὬɸʉȟὪ ςπ ÌÇὬɸʉȾὬɸʉ ʧʨʠ Ὢ τππ ʄɻʮȠ 

Ὄ Ὤ̱ ȟ˞Ὢ σπ ÌÇὬ̱ Ⱦ˞Ὤ̱  ˞̐ ̑ ̉Ὢ ςπππ ̇ːȢ̗  

 

ɼʣʷ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʢʦʵʬʬʠʮʠʝʥʪ çʚʳʩʦʪʘ ï ʫʩʠʣʝʥʠʝ ʘʥʪʝʥʥʳ ɸʉè, 

ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʠ ʧʨʠ Ὤɸʉ σ ʤ ʦʩʪʘʝʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤ ʩʦʦʪʥʦʰʝʥʠʝ 
(2.4). 

ʄʦʜʝʣʴ ʆʢʘʤʫʨʳ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʤʝʩʪʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʥʝ ʦʪʥʦʩʠʪʩʷ ʢ ʢʚʘ-

ʟʠʛʣʘʜʢʦʡ, ʚʚʝʜʝʥʠʝʤ ʧʦʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚ (2.2), ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʞʠ-

ʜʘʝʤʳʡ ʫʨʦʚʝʥʴ ʤʝʜʠʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʩ ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ ʤʝʩʪʥʦʩʪʠ: 
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ʨ̍ ὶ ʨ̍ ὶ ὑ
̏̓̋̑

ὑ
̎
ὑ
̈̍
ὑ Ȣ̖ (2.5) 

 

ʛʜʝ ὑ
̏̓̋̑

 ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ ʠ ʦʪʢʨʳʪʦʡ 

ʤʝʩʪʥʦʩʪʠ; ὑ  ̎ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʪʨʘʩʩʳ ʩ ʥʘʢʣʦʥʦʤ; ὑ
̈

 ̍ï ʧʦ-

ʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ʫʯʘʩʪʢʘ çʟʝʤʣʷ-ʤʦʨʝè. ὑ  ̖ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬ-

ʬʠʮʠʝʥʪ ʜʣʷ ʭʦʣʤʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ. 

ɺ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʝ ʧʦʪʝʨʠ ʩʠʛʥʘʣʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʤʝʥʴʰʝ, ʯʝʤ ʚ 

ʛʦʨʦʜʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʡ ʥʠʞʝ ʟʜʘʥʠʷ ʠ ʤʝʥʴʰʝ ʧʨʝʧʷʪʩʪʚʠʡ. ʂʘʢ ʫʩʪʘʥʦʚʠʣ 

ʆʢʘʤʫʨʘ, ʵʪʠ ʧʦʪʝʨʠ ʫʤʝʥʴʰʘʶʪʩʷ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ, ʪ.ʝ. ʢʦʵʬʬʠʮʠʝʥʪ ὑ
̏̓̋̑

 

ʨʘʩʪʝʪ. ɽʛʦ ʟʥʘʯʝʥʠʷ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʪʘʙʣ. 2.1. 

 

ʊʘʙʣʠʮʘ 2.1 

Ὢȟ̇ ː ̗
ὑ
̏̓̋̑

 

ʇʨʠʛʦʨʦʜ ʆʪʢʨʳʪʘʷ ʤʝʩʪʥʦʩʪʴ 
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ʈʠʩʫʥʦʢ 2.4 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʫʛʣʘ ʥʘʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ 

 

ʇʦʜ ʪʨʘʩʩʘʤʠ ʩ ʥʘʢʣʦʥʦʤ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʪʨʘʩʩʳ, ʥʘ ʢʦʪʦʨʳʭ ʨʝʣʴʝʬ 

ʧʣʘʚʥʦ ʧʦʥʠʞʘʝʪʩʷ (ʠʣʠ ʧʦʚʳʰʘʝʪʩʷ) ʥʘ ʨʘʩʩʪʦʷʥʠʠ 5 ʢʤ ʠ ʙʦʣʝʝ. ɼʣʷ ʥʝʝ 

ʦʧʨʝʜʝʣʷʶʪ ʩʨʝʜʥʠʡ ʫʛʦʣ ʥʘʢʣʦʥʘ ὣ (ʨʠʩ. 2.4, ʘ). ʋʛʦʣ ʩʯʠʪʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴ-

ʥʳʤ, ʝʩʣʠ ɸʉ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʥʠʞʥʝʤ ʫʯʘʩʪʢʝ ʪʨʘʩʩʳ (ʨʠʩ. 2.4, ʙ). ɺ ʵʪʦʤ ʩʣʫ-

ʯʘʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʨʦʩʪ ʠʣʠ ʧʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʧʨʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʠ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ὑ  ̎(ʨʠʩ. 2.5). 
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ʈʠʩʫʥʦʢ 2.5 ï ʂʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʘʢʣʦʥʘ ʤʝʩʪʥʦʩʪʠ: 

ρ ὶ φπ ̋ Ƞ̍ς ὶ σπ ̋ Ƞ̍σ ὶ ρπ ̋  ̍
 

ʄʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ ʪʨʘʩʩʘ ʧʝʨʝʩʝʢʘʝʪ ʚʦʜʥʫʶ ʧʦʚʝʨʭ-

ʥʦʩʪʴ. ʂʦʵʬʬʠʮʠʝʥʪ ὑ  ̎ʟʘʚʠʩʠʪ ʦʪ ʦʪʥʦʰʝʥʠʷ ὦ ὶȾὶ, ʛʜʝ ὶ ï ʧʨʦʪʷʞʝʥ-

ʥʦʩʪʴ ʪʨʘʩʩʳ ʥʘʜ ʚʦʜʦʡ. ʂʨʠʚʘʷ 1 ʥʘ ʨʠʩ. 6 ʦʧʨʝʜʝʣʷʝʪ ὑ  ̎ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ 

ʚʦʜʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʙʣʠʞʝ ʢ ʧʨʠʝʤʥʦʡ ʩʪʘʥʮʠʠ, ʢʨʠʚʘʷ 2 ï ʢ ʧʝʨʝʜʘʶʱʝʡ. 
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ʈʠʩʫʥʦʢ 2.6 ï ʂʦʵʬʬʠʮʠʝʥʪ çʟʝʤʣʷ-ʤʦʨʝè 

ʇʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʩʠʛʥʘʣʘ ʥʘʜ ʭʦʣʤʠʩʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʧʦʪʝʨʠ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʷ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʣʫʯʘʝʤ ʢʚʘʟʠʛʣʘʜʢʦʡ ʤʝʩʪʥʦ-

ʩʪʠ. ɿʥʘʯʝʥʠʝ ὑ  ̎(ʨʠʩ. 2.7, ʙ) ʟʘʚʠʩʠʪ ʦʪ ЎὬ  ï ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʥʝʨʦʚʥʦʩʪʝʡ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʨʠʩ. 2.7, ʘ ʢʘʢ ʨʘʟʥʦʩʪʴ ʤʝʞʜʫ ʚʳʩʦʪʘʤʠ Ὤ 
(90%) ʠ Ὤ (10%). ɿʜʝʩʴ Ὤ (90%) ʠ Ὤ (10%) ï ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʤʝʩʪʥʦʩʪʠ ʥʘ ʪʨʘʩʩʝ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 10 ʢʤ, ʧʨʝʚʳʰʘʝʤʳʝ ʚ 90% ʠ 10% ʪʦʯʝʢ ʧʨʦʬʠʣʷ ʩʦ-

ʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʥʘʯʝʥʠʷ ЎὬ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʪʘʙʣ. 2.2. ʋʩʣʦʚʠʝ ʢʚʘʟʠʛʣʘʜʢʦʡ ʤʝʩʪʥʦʩʪʠ 

ʥʘʨʫʰʘʝʪʩʷ ʧʨʠ ЎὬ ςπ ̍. 
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ʊʘʙʣʠʮʘ 2.2 

ʊʠʧ ʤʝʩʪʥʦʩʪʠ ЎὬ, ʤ ʊʠʧ ʤʝʩʪʥʦʩʪʠ ЎὬ, ʤ 

ʉʣʝʛʢʘ ʭʦʣʤʠ-

ʩʪʘʷ ʨʘʚʥʠʥʘ 
20 é 40 ɻʦʨʳ 150 é 300 

ʍʦʣʤʠʩʪʘʷ ʨʘʚ-

ʥʠʥʘ 
40 é 80 

ɺʳʩʦʢʠʝ ʛʦʨʥʳʝ 

ʤʘʩʩʠʚʳ 
300 é 700 

ʍʦʣʤʳ 80 é 150 
ʆʯʝʥʴ ʚʳʩʦʢʠʝ 

ʛʦʨʥʳʝ ʤʘʩʩʠʚʳ 
ʉʚʳʰʝ 700 

 

ɺʣʠʷʥʠʝ ʨʘʩʩʪʦʷʥʠʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʨʠ ʫʜʘʣʝʥʠʠ ɸʉ ʦʪ ɹʉ ʤʦʱʥʦʩʪʴ 

ʩʠʛʥʘʣʘ, ʧʨʠʥʷʪʦʛʦ ʥʘ ɸʉ, ʫʤʝʥʴʰʘʝʪʩʷ ʧʦ ʟʘʢʦʥʫ 

 

Kzʭ, ʜɹ
0
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ʈʠʩʫʥʦʢ 2.7 ï ʂ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʭʦʣʤʠʩʪʦʡ ʤʝʩʪʥʦʩʪʠ: 

ʘ ï ʢ ʦʮʝʥʢʝ ʧʦʚʝʨʭʥʦʩʪʠ, ʙ ï ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʣʷ ɸʉ 

(1 ï ʫ ʚʝʨʰʠʥʳ ʭʦʣʤʘ; 2 ï ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ; 3 ï ʫ ʦʩʥʦʚʘʥʠʷ 

ʭʦʣʤʘ) 

 

ὖ̍ ὑ Ὑᶻ ὶȾὙᶻ , (2.6) 

 

ʛʜʝ  

ὖ̍ ρπȟ ̍  ; (2.7) 

 

ὲ ï ʧʦʢʘʟʘʪʝʣʴ ʟʘʪʫʭʘʥʠʷ; Ὑᶻ = 1 ʢʤ ï ʵʪʘʣʦʥʥʘʷ ʜʣʠʥʘ ʪʨʘʩʩʳ; ὑ Ὑᶻ

ὖ̍ Ὑᶻ . 

ɼʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ὲ ς. ɺ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʩʣʘʙʣʝʥʠʝ 

ʩʠʛʥʘʣʘ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝ, ʠ ʧʦʢʘʟʘʪʝʣʴ ʟʘʪʫʭʘʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʆʢʘʤʫʨʳ, ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ɸʉ ʠ 

ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɹʉ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.8. 
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ʈʠʩʫʥʦʢ 2.8 ï ʇʦʢʘʟʘʪʝʣʴ ʟʘʪʫʭʘʥʠʷ: 

ρ τπ ̋̍ ὶ ρππ ̋ Ƞ̍ ς ρ ̋̍ ὶ ρυ ̋  ̍
 

ɽʩʣʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɹʉ ʠ ɸʉ ʥʝ ʧʨʝʚʳʰʘʝʪ 15 ʢʤ, ʪʦ ʧʦʢʘʟʘʪʝʣʴ ʩʪʝ-

ʧʝʥʠ ὲ τ ʧʨʠ ʤʘʣʦʡ ʚʳʩʦʪʝ ʘʥʪʝʥʥʳ ɹʉ; ʧʨʠ ʙʦʣʴʰʠʭ ʚʳʩʦʪʘʭ ὲ ςȟυ, ʪ.ʝ. 
ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʟʥʘʯʝʥʠʶ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. ɽʩʣʠ ʞʝ ὶ τπ ʢʤ, 
ʪʦ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʨʝʟʢʦ ʧʘʜʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʜʘʯ ʧʨʠʥʠʤʘʶʪ ὲ τ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ. 

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʤʝʩʪʦ (2.6) ʟʘʧʠʰʝʤ ʜʣʷ ʋʄʄʉ 

 

ὖ̍ ὶ ὑὶ Ȣ (2.8) 

 

ʛʜʝ 

ὑ ὖ̍ ρȟ (2.9) 

 

ï ʤʝʜʠʘʥʥʘʷ ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʢʤ ʦʪ ɹʉ, ʢʦʪʦʨʫʶ 

ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ (2.2) ʠ (2.7), ʣʠʙʦ (2.5) ʠ (2.7); ὶ ï ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɹʉ 
ʠ ɸʉ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʢʠʣʦʤʝʪʨʘʭ. 

ɺʣʠʷʥʠʝ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ. ʀʪʘʢ, ʩʠʛʥʘʣ ʚ ʛʦʨʦʜʝ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʝʝ 

ʦʩʣʘʙʣʝʥʠʝ, ʯʝʤ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉ ʨʦʩʪʦʤ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʵʪʘ ʪʝʥ-

ʜʝʥʮʠʷ ʫʩʠʣʠʚʘʝʪʩʷ. ɺ ʜʘʥʥʦʡ ʟʘʜʘʯʝ ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʋʄʄʉ ʢʘʢ 

m

1,4

1

0,6

0,2

1                 10                100

r, km

2

3

 

ʈʠʩʫʥʦʢ 2.9 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʢʘʟʘʪʝʣʷ ά 
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ὖ̍ Ὢ ὑὪ ȟ  

 

ʛʜʝ ὑ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʧʨʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ ʘʥʘʣʦʛʠʯʥʦ ὑ, ά ï ʧʦʢʘʟʘʪʝʣʴ. ʫʩʪʘ-

ʥʦʚʣʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʧʫʪʝʤ. 

ɼʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ά π. ɺ ʦʩʪʘʣʴʥʳʭ ʩʣʫʯʘʷʭ ʦʥ ʦʧʨʝʜʝʣʷ-
ʝʪʩʷ ʧʦ ʨʠʩ. 9, ʛʜʝ ʢʨʠʚʳʝ 1 ï 3 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʯʘʩʪʦʪʳ: 

1 ʧʨʠ Ὢ ρȢȢȢς ɻɻʮ; 2 ʧʨʠ Ὢ πȟυȢȢȢρ ɻɻʮ; 3 ʧʨʠ Ὢ ρππ ʄɻʮ. ʇʨʠ ὶ ρȢȢȢρπ 
ʢʤ ʟʥʘʯʝʥʠʝ ά ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʪ ʯʘʩʪʦʪʘ, ʧʨʠ ὶ ρπ ̋  ̍ʦʩʣʘʙʣʝʥʠʝ ʩʠʛ-

ʥʘʣʘ ʩ ʨʦʩʪʦʤ ʯʘʩʪʦʪʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʟʘʚʠʩʠʪ ʦʪ ὶ. 
ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ ʨʝʟʫʣʴʪʘʪʳ ʆʢʘʤʫʨʳ ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʥʘ ʜʠʘʧʘ-

ʟʦʥ ʨʘʩʩʪʦʷʥʠʡ 1... 100 ʢʤ ʠ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʪ 100 ʄɻʮ ʜʦ 3 ɻɻʮ. 

 

2.2.3 ʄʦʜʝʣʴ ʆʢʘʤʫʨʳ-ʍʘʪʘ 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ ʆʢʘʤʫʨʳ ʧʦʣʦʞʝʥʳ ʚ ʦʩʥʦʚʫ 

ʤʦʜʝʣʠ ʍʘʪʘ. ʕʤʧʠʨʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʤʦʜʝʣʠ ʆʢʘʤʫʨʳ ʚ 

ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʩ ʵʪʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʠʭ 

ʬʦʨʤʫʣ ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ ʚʤʝʩʪʦ (2.2) ʧʨʝʜʩʪʘʚʠʤ ʫʨʦʚʝʥʴ ʋʄʄʉ ʢʘʢ 

 

ὴ̍ ὶ ὴ̐ Ὣ Ὣ ὥ ὥ ὥ̍ ˢὪȟὶȟὬˎ ȟ˞Ὤ̱ ˞ȟ (2.10) 

 

ʛʜʝ ὥ̍ ˢὪȟὶȟὬˎ ȟ˞Ὤ̱  ˞ï ʩʫʤʤʘʨʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʨʘʜʠʦʩʠʛʥʘʣʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʠ ʜʣʷ ʤʦʜʝʣʠ ʍʘʪʘ ʧʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʫʯʝʪʝ ʧʘʨʘʤʝʪʨʦʚ ʤʝʩʪʥʦʩʪʠ (ὥ 
ʚʳʨʘʞʝʥʦ ʚ ʜʝʮʠʙʝʣʘʭ, ὶ ï ʚ ʢʠʣʦʤʝʪʨʘʭ): 

¶ ʜʣʷ ʛʦʨʦʜʘ 

 

ὥ̍ ˢὪȟὶȟὬˎ ȟ˞Ὤ̱ ˞ ὃ ὄ ÌÇὶȠ (2.11) 

 

¶ ʜʣʷ ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ 

 

ὥ̍ ˢὪȟὶȟὬˎ ȟ˞Ὤ̱ ˞ ὃ ὄ ÌÇὶ ὅȠ (2.12) 

 

¶ ʜʣʷ ʦʪʢʨʳʪʦʡ ʤʝʩʪʥʦʩʪʠ 

 

ὥ̍ ˢὪȟὶȟὬˎ ȟ˞Ὤ̱ ˞ ὃ ὄ ÌÇὶ ὈȢ (2.13) 

 

ɿʜʝʩʴ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ: 

 

ὃ ὃ ὪȟὬȟὬ φωȟυυςφȟρφÌÇὪ ρσȟψςÌÇὬˎ ˞ Ὤ̱ ˞Ƞ 
ὄ ὄ Ὤˎ ˞ ττȟω φȟυυ ÌÇ Ὤˎ ˞Ƞ 
ὅ ὅ Ὢ ςÌÇ ὪȾςψ υȟτȠ 

Ὀ Ὀ Ὢ τȟχψὰὫὪ ρωȟσσÌÇὪ τπȟωτȠ 
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Ὤ̱  ˞ï ʧʘʨʘʤʝʪʨ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɸʉ. ɼʣʷ 

ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʩʣʘʙʦ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʜʚʝ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʬʦʨʤʫʣʳ: 

 

Ὤ̱ ˞ ψȟςψÌÇρȟυτὬ̱ ˞ ρȟρ ̐̑ ̉Ὢ ςππ ̇ːȠ̗ 
Ὤ̱ ˞ σȟςÌÇρρȟχυὬ̱ ˞ τȟωχ ̐̑ ̉Ὢ τππ ̇ːȠ̗ 

 

 

ʜʣʷ ʩʨʝʜʥʠʭ ʠ ʤʘʣʳʭ ʛʦʨʦʜʦʚ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʟʘʚʠʩʠʪ ʦʪ ʯʘʩʪʦʪʳ: 

 

Ὤ̱ ˞ ρȟρ ÌÇὪ πȟχὬ̱ ˞ ρȟυφ ÌÇὪ πȟψȢ  

ɺ ʬʦʨʤʫʣʘʭ ʜʣʷ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʥʷʪʦ: Ὢ ï ʯʘ-
ʩʪʦʪʘ ʠʟʣʫʯʝʥʠʷ ɹʉ, ʄɻʮ; Ὤˎ  ˞ʠ Ὤ̱  ˞ï ʚʳʩʦʪʳ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʥ ɹʉ ʠ ɸʉ, ʤ. 

ʄʦʜʝʣʴ ʍʘʪʘ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʝʜʝʣʘʭ, ʫʢʘ-

ʟʘʥʥʳʭ ʚ ʪʘʙʣ. 2.3. 

 

ʊʘʙʣʠʮʘ 2.3 

ʇʘʨʘʤʝʪʨ 
ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʠ ʍʘʪʘ 

ʆʩʥʦʚʥʘʷ  ʈʘʩʰʠʨʝʥʥʘʷ 

ʈʘʙʦʯʘʷ ʯʘʩʪʦʪʘ, ʄɻʮ ʆʪ 150 ʜʦ 1500 ʉʦʚʧʘʜʘʝʪ ʩ ʦʩʥʦʚʥʦʡ 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʩʩʳ, ʢʤ ʆʪ 1 ʜʦ 20 ɼʦ 80 

ɺʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ, ʤ ʆʪ 30 ʜʦ 200 ʆʪ 1,5 ʜʦ 400 

ɺʳʩʦʪʘ ʘʥʪʝʥʥʳ ɸʉ, ʤ ʆʪ 1 ʜʦ 10 ʉʦʚʧʘʜʘʝʪ ʩ ʦʩʥʦʚʥʦʡ 

 

ʆʙʣʘʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʍʘʪʘ ʤʝʥʴʰʝ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦ-

ʜʝʣʠ ʆʢʘʤʫʨʳ. ɸʧʧʨʦʢʩʠʤʠʨʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ ʧʦ ʤʦʜʝʣʠ ʍʘʪʘ ʩʦʚʧʘʜʘʶʪ ʩ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʆʢʘʤʫʨʳ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 1 ʜɹ ʚ ʧʨʝʜʝʣʘʭ ʦʩʥʦʚʥʦʡ ʦʙʣʘʩʪʠ ʠ ʩ 

ʤʝʥʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʰʠʨʝʥʥʦʡ ʦʙʣʘʩʪʠ. 

ɼʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʥʘ ʪʨʘʩʩʘʭ ʢʦʨʦʯʝ 1 ʢʤ ʩʫʱʝʩʪʚʫʶʪ 

ʜʨʫʛʠʝ ʤʦʜʝʣʠ. ʕʪʦʪ ʚʦʧʨʦʩ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ. 

 

2.2.4 ʄʦʜʝʣʴ ʃʠ çʦʪ ʟʦʥʳ ʢ ʟʦʥʝè. 

 ɺ ʤʦʜʝʣʷʭ ʃʠ ʤʝʩʪʥʦʩʪʴ ʢʣʘʩʩʠʬʠʮʠʨʫʶʪ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʨʠʟʥʘʢʘʤ: 

¶ ʧʦ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ, ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʯʝʣʦʚʝʢʦʤ (ʭʘʨʘʢʪʝʨ ʟʘ-

ʩʪʨʦʡʢʠ): ʦʪʢʨʳʪʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʠʛʦʨʦʜʥʘʷ ʟʦʥʘ, ʛʦʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ; 

¶ ʧʦ ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʚʦʡʩʪʚʘʤ (ʭʘʨʘʢʪʝʨ ʪʨʘʩʩʳ): ʛʣʘʜʢʘʷ, ʭʦʣʤʠʩʪʘʷ, 

ʪʨʘʩʩʘ ʥʘʜ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʪʨʘʩʩʘ ʯʝʨʝʟ ʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. 

ʄʦʜʝʣʴ ʃʠ çʦʪ ʟʦʥʳ ʢ ʟʦʥʝè ʩʦʟʜʘʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʨʝʟʫʣʪɹʘʪʦʚ 

ʠʟʤʝʨʝʥʠʡ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ (ʣʦʢʘʣʴʥʦʛʦ ʩʨʝʜʥʝʛʦ), ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʨʘʟʥʳʤʠ 

ʘʚʪʦʨʘʤʠ ʜʣʷ ʟʦʥ ʩ ʨʘʟʣʠʯʥʳʤ ʭʘʨʘʢʪʝʨʦʤ ʟʘʩʪʨʦʡʢʠ. ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʤʦʜʝʣʠ 

ʥʘ ʚʭʦʜʝ ʧʨʠʝʤʥʠʢʘ ɸʉ ʫʨʦʚʝʥʴ ʋʄʄʉ 

 

ὴ̍ ὶ ὴ̌   ÌÇὶǿ ὥ ὥ ὥȟ (2.14) 
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ʛʜʝ ὶǿ ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʩʩʳ, ʚʳʨʘʞʝʥʥʘʷ ʚ ʤʠʣʷʭ (ʤʠʣʷ = 1,6 ʢʤ); ὴ̌ ï ʫʨʦ-

ʚʝʥʴ ʋʄʄʉ ʚ ʪʦʯʢʝ, ʦʪʩʪʦʷʱʝʡ ʦʪ ɹʉ ʥʘ 1 ʤʠʣʶ, ʠʟʤʝʨʝʥʥʳʡ ʧʨʠ ʩʪʘʥʜʘʨʪ-

ʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ ʘʧʧʘʨʘʪʫʨʳ;  ï ʥʘʢʣʦʥ ʢʨʠʚʦʡ ʧʦʪʝʨʴ ʨʘʩ-
ʧʨʦʩʪʨʘʥʝʥʠʷ, ʜɹ/ʜʝʢʘʜʘ, ʢʦʪʦʨʳʡ ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʦʩʣʘʙʣʝʥʠʶ ʩʠʛʥʘʣʘ ʧʨʠ 

ʫʚʝʣʠʯʝʥʠʠ ʜʣʠʥʳ ʪʨʘʩʩʳ ʚ 10 ʨʘʟ; ȣ ï ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ; 

ʚʚʦʜʷʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʜʠʦʠʥʪʝʨʬʝʡʩʘ ʦʪʣʠʯʘʶʪʩʷ 

ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ (ʩʤ. ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 2.4 

ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʘʨʘ-

ʤʝʪʨ 

ʉʪʘʥʜʘʨʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 

ʇʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪ 

ʋʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʧʝ-

ʨʝʜʘʪʯʠʢʘ ɹʉ (ὴˎ )˞ 
ὴˎ ˞ τπ ʜɹʤ  ὴˎ ˞ τπ  

ɺʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ 

(Ὤ) 
100 ʬʫʪʦʚ (30 ʤ) 

 ςπ ÌÇ ᶻ , 

Ὤᶻ σπ ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 

ʘʥʪʝʥʥʳ ɹʉ (Ὣ) 
6 ʜɹ  Ὣ φ  

ɺʳʩʦʪʘ ʘʥʪʝʥʥʳ ɸʉ  

(Ὤ) 
10 ʬʫʪʦʚ (3 ʤ) 

 ρπ ÌÇ ὬȾὬᶻ), 
Ὤᶻ σ ʤ 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 

ʘʥʪʝʥʥʳ ɹʉ (Ὣ) 
0 ʜɹ  Ὣ  
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ʈʠʩʫʥʦʢ 2.10 ï ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʋʄʄʉ ʧʦ ʃʠ 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʃʠ ʣʝʞʘʪ ʜʚʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʘʨʘ-

ʤʝʪʨʘ ʤʦʜʝʣʠ: ὴ̌ ʠ , ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʟʥʘʯʝʥʠʭ̫ ʵʥʝʨʛʝʪʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʧʧʘʨʘʪʫʨʳ. ʉʪʘʥʜʘʨʪʥʳʝ ʟʥʘʯʝʥʠʷ ɻ ʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʘʧʧʘʨʘʪʫʨʳ ʤʦʜʝʣʠ ʜʘʥʳ ʚ ʪʘʙʣ. 2.4. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝ-

ʥʠʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʥʘ ʨʘʟʥʳʭ ʪʨʘʩʩʘʭ (ʨʠʩ. 2.10), ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʩʪʘʥ-

ʜʘʨʪʥʳʭ ʟʥʘʯʝʥʠʷʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʧʧʘʨʘʪʫʨʳ, ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣ. 

2.4. ʀʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʝʥʳ ʜʣʷ ʜʠʘʧʘʟʦʥʘ ʯʘʩʪʦʪ ʩʪʘʥʜʘʨʪʘ AʄPS. ʇʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʠ ʃʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʪʨʘʩʩ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.5. 

 

ʊʘʙʣʠʮʘ 2.5 

ʅʦʤʝʨ ʪʨʘʩʩʳ 
ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʪʨʘʩʩʳ 
ὴ̌, ʜɹʤ , ʜɹ/ʜʝʢʘʜʘ 

1 ʆʪʢʨʳʪʘʷ -49 43,5 

2 
ʊʠʧʦʚʘʷ ʧʨʠʛʦ-

ʨʦʜʥʘʷ 
-61,7 38,4 

3 ʌʠʣʘʜʝʣʴʬʠʷ -70 36,8 

4 ʊʦʢʠʦ -84 30,5 

5 ʅʴ-ʁʁʦʨʢ ʉʠʪʠ -77 48 

6 
ʉʚʦʙʦʜʥʦʝ ʧʨʦ-

ʩʪʨʘʥʩʪʚʦ 
-45 20 

 

ɺʳʯʠʩʣʠʤ ʧʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʟʘʧʠʩʘʥʥʳʝ ʚ ʪʘʙʣ. 2.4: 

 

 ςπÌÇὬ ςωȟυτ; (2.15,ʘ) 

 ςπÌÇὬ τȟχχ. (2.15,ʙ) 

 

ʇʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ (2.14) ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʘʩʩʳ, ʚʳʨʘʞʝʥʥʦʡ ʚ ʢʠʣʦʤʝʪ-

ʨʘʭ, ʩʣʝʜʫʝʪ ʚʚʝʩʪʠ ʧʦʧʨʘʚʢʫ 

 

ὤ ÌÇ
ȟ

ÌÇὶ πȟςπτ ɾ. (2.15,ʚ) 

 

ʇʦʜʩʪʘʚʠʚ (15,ʘ ï 15,ʙ) ʚ (14), ʥʘʭʦʜʠʤ: 

 

ὴ̍ ὶ ὴ̌ᶻ ψπȟσρ ὴˎ ˞  ÌÇὶ ςπ ÌÇὬ ρπ ÌÇὬ Ὣ Ὣȟ 
ὴ̌ᶻ ὴ̌ πȟςπτ . 

(2.16) 

(2.17) 

 

ʆʧʨʝʜʝʣʠʤ ʧʦ ʪʘʙʣ. 2.5 ʧʘʨʘʤʝʪʨʳ ʪʨʘʩʩʳ çʪʠʧʦʚʘʷ ʧʨʠʛʦʨʦʜʥʘʷè ʠ ʧʦ 

(17) ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʢʤ ʦʪ ɹʉ: ὴ̌ᶻ φρȟχ
χȟψτ υσȟψφ ʜɹʤ. ʇʦʜʩʪʘʚʠʚ ʵʪʦ ʟʥʘʯʝʥʠʝ ʠ  σψȟτ ʚ (16), ʧʦʣʫʯʠʤ: 

 

ὴ̍ ὶ ὴˎ ˞ ρστȟσρσψȟτ ÌÇὶ ςπ ÌÇὬ ρπ ÌÇὬ Ὣ Ὣȟ (2.18) 

 



25 

 

ʆʢʦʥʯʘʪʝʣʴʥʦ ʚ ʤʦʜʝʣʠ ʃʠ ʜʣʷ ʪʨʘʩʩʳ çʪʠʧʦʚʘʷ ʧʨʠʛʦʨʦʜʥʘʷè ʧʨʠʥʷʪ 

ʥʘʢʣʦʥ  τπ ʜɹ/ʜʝʢʘʜʘ ʠ ʫʢʘʟʘʥʘ ʢʦʥʪʨʦʣʴʥʘʷ ʪʦʯʢʘ ὶ ρπ ʤʠʣʴ, ʚ ʢʦʪʦʨʦʡ 
ʧʨʠʥʷʪ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ï100 ʜɹʤ. ʈʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ ʜʣʷ ʪʨʘʩʩʳ 

çʪʠʧʦʚʘʷ ʧʨʠʛʦʨʦʜʥʘʷè: 

 

ὴ̍ ὶ ὴˎ ˞ ρσςȟχ τπ ÌÇὶ ςπ ÌÇὬ ρπ ÌÇὬ Ὣ Ὣȟ (2.19) 

 

(ʨʘʩʩʪʦʷʥʠʝ ʚʳʨʘʞʝʥʦ ʚ ʢʠʣʦʤʝʪʨʘʭ, ʘ ʚʳʩʦʪʳ ʘʥʪʝʥʥ ï ʚ ʤʝʪʨʘʭ). ʌʠ-

ʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʩʣʘʛʘʝʤʳʭ ʚ (2.18) ʧʦʷʩʥʷʝʪʩʷ ʚ ʪʘʙʣ. 2.6. 

 

 

ʊʘʙʣʠʮʘ 2.6 

ʉʣʘʛʘʝʤʦʝ ʬʦʨʤʫʣʳ ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ 

ὴˎ ˞ ρσςȟχ ʋʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 

ʢʤ ʦʪ ɹʉ ʧʨʠ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʜɹʤ 

τπ ÌÇὶ ʋʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ( τπ ʜɹ/ʜʝʢʘʜ ʜʣʷ ʪʨʘʩʩʳ çʪʠʧʦʚʘʷ 

ʧʨʠʛʦʨʦʜʥʘʷè) 

ςπ ÌÇὬ ʌʘʢʪʦʨ çʚʳʩʦʪʘ-ʫʩʠʣʝʥʠʝ ʘʥʪʝʥʥʳ ɹʉè, ʫʯʠ-

ʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʧʨʦʬʠʣʷ ʪʨʘʩʩʳ 

‐ ρπ ÌÇὬ Ὣ Ὣ ʌʘʢʪʦʨ, ʫʯʠʪʳʚʘʶʱʠʡ ʦʪʢʣʦʥʝʥʠʝ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ 

 

ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʨʘʩʩʪʦʷʥʠʷ. ɼʣʷ ʪʨʘʩʩʳ çʪʠʧʦʚʘʷ ʧʨʠʛʦʨʦʜʥʘʷè (2.19) 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ: 

 

ὴ̍ ὶ Ὧ̌ τπ ÌÇὶȟ (2.20) 

 

ʛʜʝ Ὧ̌ ὴˎ ˞ ρσςȟχ ςπ ÌÇὬ ρπ ÌÇὬ Ὣ Ὣ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʩʠʛ-

ʥʘʣʘ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʢʤ ʦʪ ɹʉ, ʜɹʤ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʦʱ-

ʥʦʩʪʴ ʩʠʛʥʘʣʘ: 

 

Ὧ̆ ρπȟ  ̌
 

ʄʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ ʥʘ ʪʨʘʩʩʝ çʪʠʧʦʚʘʷ ʧʨʠʛʦʨʦʜʥʘʷè, ʚʳ-

ʨʘʞʝʥʥʘʷ ʚ ʤʠʣʣʠʚʘʪʪʘʭ, 

 

ὴ̍ ὶ Ὧ̌ὶ Ȣ (2.21) 

 

ɸʥʘʣʦʛʠʯʥʦ (20) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʚ 

ʪʦʯʢʝ ʧʨʠʝʤʘ ʥʘ ʪʨʘʩʩʝ ʣʶʙʦʛʦ ʪʠʧʘ: 

 

ὴ̍ ὶ Ὧ ὶ̆ Ȣ (2.22) 
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ʛʜʝ Ὧ  ̆ï ʤʦʱʥʦʩʪʴ ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʢʤ ʦʪ ɹʉ, ʜʣʷ 

ʪʨʘʩʩʳ ʩ ʟʘʜʘʥʥʳʤ (Z) ʪʠʧʦʤ ʟʘʩʪʨʦʡʢʠ; ὲ πȟρ ï ʧʦʢʘʟʘʪʝʣʴ ʟʘʪʫʭʘʥʠʷ, ʟʘ-

ʚʠʩʷʱʠʡ ʦʪ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʨʝʘʣʴʥʳʭ ʪʨʘʩʩ ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ ʪʝʨʨʠ-

ʪʦʨʠʶ ʩ ʧʦʜʭʦʜʷʱʝʡ ʩʪʨʫʢʪʫʨʦʡ ʚ ʪʘʙʣ. 2.5. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʧʨʠʛʦʨʦʜʥʳʝ ʟʦʥʳ 

ʧʦʭʦʞʠ, ʪʦ ʜʣʷ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪ (18). ɼʣʷ ʛʦʨʦʜʦʚ ʧʦʢʘʟʘʪʝʣʠ ʟʘʪʫʭʘʥʠʷ ʩʫʱʝ-

ʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ. ʊʘʢ, ʜʣʷ ʊʦʢʠʦ ὲ σ, ʘ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʅʴʶ-

ʁʦʨʢʘ ὲ υ. ɺ ʤʦʜʝʣʠ ʃʠ ʫʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪ-

ʥʳʭ ʪʨʘʩʩ ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʝ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʩʠʛ-

ʥʘʣʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʤʠʣʷ ʠ 10 ʤʠʣʴ ʦʪ ɹʉ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʚʳ-

ʧʦʣʥʝʥʦ ʧʦ 5-7 ʠʟʤʝʨʝʥʠʡ ʠ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʫʩʨʝʜʥʝʥʳ. ʃʦʢʘʣʴʥʳʝ ʩʨʝʜʥʠʝ ʟʥʘ-

ʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʩʪʘʚʣʝʥʳ ʚ (14). 

ʉʦʧʦʩʪʘʚʠʚ (2.20) ʠ (2.8), ʦʪʤʝʪʠʤ, ʯʪʦ ʩʦʚʧʘʣʠ ʟʘʢʦʥʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʪʨʘʩʩʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʤʦ-

ʜʝʣʠ ʆʢʘʤʫʨʳ ʠ ʚ ʤʦʜʝʣʠ ʃʠ. 

 

2.2.5 ɺʣʠʷʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ.  

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʦʨ-

ʨʝʢʪʠʨʦʚʘʥʳ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢʦ ʚʩʝʤ ʤʦ-

ʜʝʣʷʤ. ʂ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʘʤ ʦʪʥʦʩʷʪʩʷ: ʦʨʠʝʥʪʘʮʠʷ ʫʣʠʮ ʠ ʙʣʠʟʦʩʪʴ 

ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢ-

ʪʦʨʦʚ ʚʙʣʠʟʠ ɹʉ, ʥʘ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ ʢʦʨʦʯʝ 1 ʢʤ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ɹʉ ʚʣʠʷʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʠʚʝʣʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʭʘʦʪʠʯʥʦʩʪʠ ʛʦʨʦʜʩʢʦʡ ʟʘ-

ʩʪʨʦʡʢʠ ʠ ʩʥʠʞʝʥʠʷ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ. 

ʇʨʠ ʨʘʜʠʘʣʴʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʛʦʨʦʜʩʢʠʭ ʫʣʠʮ ʦʪʥʦʩʠʪʝʣʴʥʦ ɹʉ ʚʦʟ-

ʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʚʦʣʥʦʚʦʜʥʦʛʦ ʵʬʬʝʢʪʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʨʠʥʠʤʘ-

ʝʤʳʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʫʩʠʣʠʪʴʩʷ. ʇʨʠʥʷʪʳʝ ʥʘ ɸʉ ʩʠʛʥʘʣʳ, ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʳʭ ʧʘʨʘʣʣʝʣʴʥʳ ʥʘʧʨʘʚʣʝʥʠʷʤ ʫʣʠʮ, ʠʤʝʶʪ ʫʨʦʚʝʥʴ ʤʦʱʥʦ-

ʩʪʠ ʥʘ 10...20 ʜɹ ʚʳʰʝ, ʯʝʤ ʩʠʛʥʘʣʳ, ʧʨʠʭʦʜʷʱʠʝ ʩ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ. ʅʘ 

ʯʘʩʪʦʪʘʭ ʥʠʞʝ 1 ɻɻʮ ʵʪʦʪ ʵʬʬʝʢʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʩʣʘʙʣʝʥ. 

ʅʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʠʛʥʘʣʦʚ ʚ ʣʝʩʥʦʡ ʟʦʥʝ ʚʣʠʷʶʪ ʧʘʨʘʤʝʪʨʳ ʜʝʨʝʚʴʝʚ 

(ʨʘʟʤʝʨ ʩʪʚʦʣʘ, ʨʘʟʤʝʨ ʚʝʪʚʝʡ, ʧʣʦʪʥʦʩʪʴ ʣʠʩʪʚʳ, ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʨʝʚʴ-

ʷʤʠ, ʚʳʩʦʪʘ ʠ ʜʨ.). ɺ ʪʨʦʧʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ ʩ ʦʯʝʥʴ ʛʫʩʪʳʤʠ ʣʝʩʘʤʠ ʩʠʛʥʘʣ ʤʦ-

ʞʝʪ ʥʝ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʣʝʩʥʦʡ ʤʘʩʩʠʚ, ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ 

ʦʛʠʙʘʥʠʷ ʚʝʨʭʫʰʝʢ ʜʝʨʝʚʴʝʚ ʠ ʦʪʨʘʞʝʥʠʷ ʦʪ ʥʠʭ. ʅʝʢʦʪʦʨʳʝ ʩʦʩʥʦʚʳʝ ʣʝʩʘ 

ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʶʪ ʵʥʝʨʛʠʶ ʩʠʛʥʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʟʤʝʨʳ ʠʛʦʣʦʢ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʧʨʠʤʝʨʥʦ ʧʦʣʦʚʠʥʝ ʜʣʠʥʳ ʚʦʣʥʳ ʩʠʛʥʘʣʘ. 

ʆʜʥʘʢʦ ʚ ʨʷʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʩʨʝʜʥʝʝ ʧʦʛʦʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʣʠʩʪʚʝ ʜʣʷ ʨʘʟʥʳʭ ʣʝʩʥʳʭ ʤʘʩʩʠʚʦʚ ʚ 

ʜʘʥʥʦʤ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʡʦʥʝ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʪʨʘʩʩ ʜʣʠʥʥʝʝ 

1 ʢʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʣʠʩʪʚʳ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝ-

ʥʠʷ. 
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¶ ʇʦʪʝʨʠ ʚ ʣʠʩʪʚʝ ʫʯʠʪʳʚʘʶʪ ʩ ʧʦʤʦʱʴʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʦʥʥʳʭ ʧʦ-

ʪʝʨʴ, ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʝʪʩʷ ʚ ʜʝʮʠʙʝʣʘʭ ʥʘ ʜʝʢʘʜʫ ʣʠʙʦ ʚ ʜʝʮʠʙʝʣʘʭ ʥʘ ʤʝʪʨ ʜʣʷ 

ʢʦʨʦʪʢʠʭ ʫʯʘʩʪʢʦʚ ʣʝʩʘ. 

¶ ʇʦʪʝʨʠ ʥʘ ʫʯʘʩʪʢʝ ʯʝʨʝʟ ʣʠʩʪʚʝʥʥʳʡ ʣʝʩ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʤʥʦʞʠ-

ʪʝʣʶ ὃ̌ Ὢ , ʪʦʛʜʘ ʢʘʢ ʧʦʪʝʨʠ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ï ʤʥʦʞʠʪʝʣʶ ὃ
Ὢ . ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʘʣʠʯʠʝ ʣʝʩʘ ʥʘ ʚʩʝʡ ʪʨʘʩʩʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦ-

ʪʝʨʴ ʚʜʚʦʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʪʝʨʷʤʠ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

¶ ʊʝʦʨʝʪʠʯʝʩʢʠ ʦʙʱʠʝ ʧʦʛʦʥʥʳʝ ʧʦʪʝʨʠ ʤʦʛʫʪ ʜʦʩʪʠʛʘʪʴ 60 ʜɹ/ʜʝʢʘʜʘ 
(ʪʘʙʣ. 2.7). 

 

ʊʘʙʣʠʮʘ 2.7 

ʆʙʱʠʝ ʧʦʛʦʥʥʳʝ 

ʧʦʪʝʨʠ 

ʉʦʩʪʘʚʣʷʶʱʠʝ ʦʙʱʠʭ ʧʦʛʦʥʥʳʭ ʧʦʪʝʨʴ 

ɺ ʩʚʦʙʦʜʥʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ 
ɿʘ ʩʯʝʪ ʟʘʩʪʨʦʡʢʠ ɺ ʣʠʩʪʚʝ 

60 ʜɹ/ ʜʝʢʘʜʘ 20 ʜɹ/ ʜʝʢʘʜʘ 20 ʜɹ/ ʜʝʢʘʜʘ 20 ʜɹ/ ʜʝʢʘʜʘ 

 

ʇʦʪʝʨʠ ʚ ʣʠʩʪʚʝ (ʚʳʨʘʞʝʥʳ ʚ ʜʝʮʠʙʝʣʘʭ) 

 

̌ ςπ ὶ̌ȾρπὙ Ὑ , ̌ ςȟςςὶ̌ȾὙ, (2.23) 

 

ʛʜʝ Ὑ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɹʉ ʜʦ ʥʘʯʘʣʘ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ; ὶ̌ ï ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʣʝʩ-

ʥʦʛʦ ʤʘʩʩʠʚʘ. 

ʀʟ (2.23) ʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʣʠʞʝ ɹʉ ʢ ʥʘʯʘʣʫ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ, ʪʝʤ ʩʠʣʴʥʝʝ 

ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʚ ʣʠʩʪʚʝ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʇʦ-

ʵʪʦʤʫ ʩʣʝʜʫʝʪ ʠʟʙʝʛʘʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ɹʉ ʚʙʣʠʟʠ ʣʠʩʪʚʝʥʥʳʭ ʤʘʩʩʠʚʦʚ. ɸʥ-

ʪʝʥʥʳ ɹʉ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʜʚʝʰʝʥʳ ʚʳʰʝ ʚʝʨʭʫʰʝʢ ʜʝʨʝʚʴʝʚ. ɽʩʣʠ ʚʙʣʠʟʠ 

ʣʝʩʘ ʥʘʭʦʜʠʪʩʷ ɸʉ, ʣʝʩʥʦʡ ʤʘʩʩʠʚ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʧʨʝʧʷʪʩʪʚʠʝ, ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʦʪʝʨʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʬʦʨʤʫʣʝ. 

 

2.2.6 ʄʦʜʝʣʴ ʃʠ çʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝè.  
ʕʪʘ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʩ ʫʯʝʪʦʤ ʧʨʦʬʠʣʷ 

ʪʨʘʩʩʳ (ʨʝʣʴʝʬʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʟʘʩʪʨʦʡʢʠ). ʇʨʠ ʵʪʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʜʝʣʷʪʴ 

ʪʨʘʩʩʳ ʧʦ ʧʨʦʬʠʣʶ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʥʘ ʦʪʢʨʳʪʳʝ ʠ ʟʘʢʨʳʪʳʝ, ʧʦʜʦʙʥʦ ʪʦʤʫ 

ʢʘʢ ʵʪʦ ʜʝʣʘʶʪ ʜʣʷ ʪʨʘʩʩ ʈʈʃ. ʊʦʣʴʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʈʈʃ ʥʘ ʦʪʢʨʳʪʦʡ ʪʨʘʩʩʝ ʚ 

ʩʠʩʪʝʤʘʭ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝʪ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʤʝʞʜʫ ʘʥʪʝʥ-

ʥʘʤʠ ɹʉ ʠ ɸʉ, ʧʦʩʢʦʣʴʢʫ ʣʠʥʠʶ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʧʝʨʝʢʨʳʚʘʶʪ ʛʦʨʦʜʩʢʠʝ 

ʩʪʨʦʝʥʠʷ. ʇʦʵʪʦʤʫ ʪʘʢʫʶ ʪʨʘʩʩʫ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʨʘʩʩʦʡ ʩ ʦʪʢʨʳʪʳʤ ʨʝʣʴʝ-

ʬʦʤ. 

ɺ ʵʪʦʡ ʟʘʜʘʯʝ ʫʜʦʙʥʦ ʧʨʝʜʩʪʘʚʠʪʴ (2.16) ʚ ʚʠʜʝ: 

 

ὴ̍ ὶ ὴ̍ ὶȟὬ  ÌÇ ὶὶ ςπ ÌÇ Ὤ ̞̕Ὤ̕ ȟ (2.24) 

 

ʛʜʝ ὶ ï ʵʪʘʣʦʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, Ὤ ï ʬʘʢʪʠʯʝʩʢʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ; Ὤ ̞̕̕ ï 

ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʘʩʩʳ; 
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ὴ̍ ὶȟὬ ὴ̌ᶻ ψπȟσρ ὴˎ ˞ Ὣ Ὣ ρπ ÌÇ Ὤȟ (2.25) 

 

ï ʫʨʦʚʝʥʴ ʤʦɦ ʥʦʩʪʠ ʩʠʛʥʘʣʘ ʥʘ ʵʪʘʣʦʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ὶ ʦʪ ɹʉ ʧʨʠ ʬʘʢʪʠʯʝ-

ʩʢʦʡ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ, ʜɹʤ. 

ɺ (2.24) ʚʳʜʝʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪ çʚʳʩʦʪʘ ï ʫʩʠʣʝʥʠʝ ʘʥʪʝʥʥʳ ɹʉè, ʧʦʟʚʦ-

ʣʷʶʱʠʡ ʨʘʩʩʯʠʪʘʪʴ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʩʠʣʝʥ/ʷ ʘʥʪʝʥʥʳ ɹʉ ʧʨʠ ʠʟʤʝ-

ʥʝʥʠʠ ʧʨʦʬʠʣʷ ʪʨʘʩʩʳ: 

 

ЎὫ ςπÌÇὬ ̞̕Ⱦ̕Ὤȟ (2.26) 

 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʚ ʤʦʜʝʣʷʭ çʦʪ ʟʦʥʳ ʢ ʟʦʥʝè ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ 

ɹʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʜ ʩʨʝʜʥʠʤ ʫʨʦʚʥʝʤ ʢʚʘʟʠʛʣʘʜʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ ʤʦʜʝʣʠ 

çʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝè ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ ʪʨʘʩʩʳ 

ʠ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ɸʉ. 

ʊʨʘʩʩʳ ʩ ʦʪʢʨʳʪʳʤ ʨʝʣʴʝʬʦʤ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ 

ʘʥʪʝʥʥʳ ʥʘ ʧʨʦʬʠʣʝ ʪʨʘʩʩʳ ʚʳʧʦʣʥʷʶʪ ʩʣʝʜʫʶʱʠʝ ʧʦʩʪʨʦʝʥʠʷ (ʨʠʩ. 2.11). 

ʆʧʨʝʜʝʣʷʶʪ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʪʦʯʢʫ ᾀ ʦʪʨʘʞʝʥʠʷ ʨʘʜʠʦʚʦʣʥ ʦʪ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ, ʜʣʷ ʯʝʛʦ ʩʦʝʜʠʥʷʶʪ ʘʥʪʝʥʥʫ ɹʉ ʩ ʟʝʨʢʘʣʴʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʘʥʪʝʥʥʳ 

ɸʉ. ʊʦʯʢʘ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʦʡ ʣʠʥʠʠ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠ ʝʩʪʴ ᾀ. ʉʪʨʦʷʪ 
ʧʣʦʩʢʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʦʪ ɿʝʤʣʠ, ʢʘʢ ʢʘʩʘʪʝʣʴʥʫʶ ʢ ʧʨʦʬʠʣʶ ʪʨʘʩʩʳ ʚ ʪʦʯʢʝ ᾀ. 
ʇʨʦʜʦʣʞʘʶʪ ʝʝ ʜʦ ʧʝʨʝʩʝʯʝʥʠʷ ʩ ʚʳʩʦʪʦʡ ʘʥʪʝʥʥʳ ɹʉ. ʉʣʝʜ ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ï 

ʣʠʥʠʷ ὥὦ. ʀʟ ʨʠʩʫʥʢʘ ʥʘʭʦʜʠʤ ʵʬʬʝʢʪʠʚʥʫʶ ʚʳʩʦʪʫ ʘʥʪʝʥʥʳ ɹʉ (Ὤ ̞̕̕ρσ 

ʤ), ʠ ʧʦ (2.25) ЎὫ ςπÌÇ
̞̕̕

ςπÌÇ χȟσ ʜɹ. ʕʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ 

ʘʥʪʝʥʥʳ ʤʝʥʴʰʝ ʨʝʘʣʴʥʦʡ, ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʠʣʩʷ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚ 

ʪʦʯʢʝ ʧʨʠʝʤʘ.  

ʊʘʢ ʞʝ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʪʦʨʫʶ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʪʦʯʢʫ ʦʪʨʘʞʝʥʠʷ ʥʘ 

ʵʪʦʡ ʧʣʦʩʢʦʩʪʠ ᾀᶻ, ʩʦʝʜʠʥʠʚ ʘʥʪʝʥʥʫ ɸʉ ʩ ʟʝʨʢʘʣʴʥʳʤ ʠʟʦʙʨʘʞʝʥʠʝʤ ʘʥʪʝʥʥʳ 

ɹʉ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʩʢʦʩʪʠ ὥὦ. ʀʟ ʜʚʫʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʪʦʯʝʢ ʦʪʨʘʞʝʥʠʷ ʨʝ-
ʢʦʤʝʥʜʫʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʫ, ʢʦʪʦʨʘʷ ʙʣʠʞʝ ʢ ɸʉ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʯʠʪʝʣʴʥʘʷ 

ʯʘʩʪʴ ʦʪʨʘʞʝʥʥʦʡ ʦʪ ʥʝʝ ʵʥʝʨʛʠʠ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʢ ɸʉ. ʇʨʠ ʥʘʭʦʞʜʝʥʠʠ ʪʦʯʢʠ 

ᾀ ʩʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʧʨʦʬʠʣʷ ʪʨʘʩʩʳ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʳʝ 
ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ (ɻ) ʠ ʚʝʨʪʠʢʘʣʴʥʳʡ (ɺ) ʤʘʩʰʪʘʙʳ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʜʣʷ ʚʳʩʦʪ 

ʤʘʩʰʪʘʙ 1:10000, ʘ ʜʣʷ ʨʘʩʩʪʦʷʥʠʡ ï 1:100000, ʪʦ ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ 

ʤʘʩʰʪʘʙʦʚ ɻ/ɺ ʩʦʩʪʘʚʣʷʝʪ ̍  πȟρ. ʋʛʣʳ ʧʘʜʝʥʠʷ ʠ ʦʪʨʘʞʝʥʠʷ ʥʘ ʯʝʨʪʝʞʝ 
ʧʨʦʬʠʣʷ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʤʘʩʰʪʘʙʘʤʠ ʨʘʚʥʳ ʪʦʣʴʢʦ ʚ ʩʣʫ-

ʯʘʝ, ʢʦʛʜʘ ʧʣʦʩʢʦʩʪʴ ʦʪʨʘʞʝʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘ. 

ʅʘ ʨʠʩ. 2.12 ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ʫʚʝʣʠʯʠʣʘʩʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ЎὫ ςπÌÇ
̞̕̕

ςπÌÇ σȟω ʜɹ. 
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ʈʠʩʫʥʦʢ 2.11 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɹʉ 
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ʈʠʩʫʥʦʢ 2.12 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ʜʣʷ ɸʉ 

ʥʘ ʭʦʣʤʝ 

 

ʕʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ɸʉ, 

ʭʦʪʷ ʨʝʘʣʴʥʘʷ ʚʳʩʦʪʘ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʫʜʝʪ ʤʝʥʷʪʴʩʷ 

ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʠʪʳʚʘʪʴ ʵʬʬʝʢʪʠʚʥʫʶ ʚʳʩʦʪʫ ʘʥʪʝʥʥʳ ʚʤʝʩʪʦ ʨʝʘʣʴ-

ʥʦʡ ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 2.13. ʅʘ ʨʠʩ. 2.13,ʘ ʚʳʩʦʪʘ ὌḻὬ ʠ ʜʣʠʥʘ ʧʦʜʩʪʠʣʘ-

ʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ Ὅ ʩʦʠʟʤʝʨʠʤʘ ʩ ʜʣʠʥʦʡ ʘʚʪʦʤʦʙʠʣʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘ ʧʨʠ-

ʝʤʥʠʢ ɸʉ ʧʨʠʭʦʜʠʪ ʪʦʣʴʢʦ ʦʜʥʘ ʧʨʷʤʘʷ ʚʦʣʥʘ ρ ʠ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 
ʪʘʢʠʝ ʞʝ, ʢʘʢ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʉʠʪʫʘʮʠʷ ʥʘ ʨʠʩ. 2.13,ʙ ʦʪʣʠʯʘʝʪʩʷ 

ʪʦʣʴʢʦ ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʜʣʠʥʘ Ὅ, ʪʘʢ ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʫʢʘʟʘʥʘ 
ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʪʦʯʢʘ ʦʪʨʘʞʝʥʠʷ ʦʪ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʅʘ ʧʨʠʝʤʥʠʢ 

ɸʉ ʧʨʠʭʦʜʷʪ ʜʚʘ ʩʠʛʥʘʣʘ: ʧʨʷʤʦʡ 1 ʠ ʦʪʨʘʞʝʥʥʳʡ 2. ʇʦʩʢʦʣʴʢʫ ʨʘʩʩʪʦʷʥʠʝ ὶ 
ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʥʝʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ, ʘ ʚʳʩʦʪʳ ʘʥʪʝʥʥ ʧʦʨʷʜʢʘ 3...30 ʤ, 

ʪʦ ʫʛʦʣ ʩʢʦʣʴʞʝʥʠʷ — ʦʯʝʥʴ ʤʘʣ. ʇʨʠ ʵʪʦʤ ʬʘʟʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʪʨʘʞʝʥʠʷ 

ʦʢʦʣʦ 180Á. ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ, ʤʦʛʫʪ ʚʦʟʥʠ-

ʢʘʪʴ ʛʣʫʙʦʢʠʝ ʟʘʤʠʨʘʥʠʷ ʩʠʛʥʘʣʘ ʥʘ ʧʨʠʝʤʝ. 
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ʈʠʩʫʥʦʢ 2.13 ï ʂ ʫʯʝʪʫ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ʧʨʠ ʤʘʣʳʭ (ʘ) ʠ 

ʙʦʣʴʰʠʭ (ʙ) ʨʘʟʤʝʨʘʭ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ 
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ʈʠʩʫʥʦʢ 2.14 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɹʉ ʜʣʷ ɸʉ ʥʘ 

ʩʢʣʦʥʝ ʭʦʣʤʘ 

 

ʅʘ ʤʝʩʪʥʦʩʪʠ ʩ ʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ (ʨʠʩ. 2.14) ʩʠʛʥʘʣ, ʧʨʠʭʦʜʷʱʠʡ ʥʘ ɸʉ, 

ʙʫʜʝʪ ʩʣʘʙʳʤ, ʧʦʩʢʦʣʴʢʫ ʨʝʣʴʝʬ ʤʝʩʪʥʦʩʪʠ ʦʩʣʘʙʣʷʝʪ ʧʨʷʤʫʶ ʚʦʣʥʫ. ʕʬʬʝʢ-

ʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʥʴ ʤʘʣʦʡ. 

ʀʟʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ ɹʉ ʧʨʠ ʧʝʨʝʤʝʱʝʥʠʠ ɸʉ ʠʣ-

ʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 15. ʋʯʘʩʪʢʠ ʪʨʘʩʩʳ ʩ ʨʘʟʥʳʤ ʥʘʢʣʦʥʦʤ ʦʙʦʟʥʘʯʝʥʳ ʣʘʪʠʥ-

ʩʢʠʤʠ ʙʫʢʚʘʤʠ. ʇʫʥʢʪʠʨʥʳʝ ʣʠʥʠʠ ʥʘ ʨʠʩ. 2.15,ʘ ï ʧʣʦʩʢʦʩʪʠ ʦʪʨʘʞʝʥʠʷ. 

ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.15,ʙ; 

ʩʧʣʦʰʥʦʡ ʣʠʥʠʝʡ ï ʧʨʠ ʨʘʩʯʝʪʝ ʧʦ ʤʦʜʝʣʠ ʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝ; ʧʫʥʢʪʠʨʥʦʡ ï ʦʪ 

ʟʦʥʳ ʢ ʟʦʥʝ. 

ɽʩʣʠ ʥʘ ʪʨʘʩʩʝ ʠʤʝʝʪ ʤʝʩʪʦ ʟʝʨʢʘʣʴʥʦʝ ʦʪʨʘʞʝʥʠʝ, ʪʦ ʤʦʜʫʣʴ ʢʦʵʬʬʠʮʠ-

ʝʥʪʘ ʦʪʨʘʞʝʥʠʷ ˡ ρ, ʧʨʠ ʜʠʬʬʫʟʥʦʤ ʦʪʨʘʞʝʥʠʠ (ʨʘʩʩʝʷʥʠʠ) ˡ πȟυ. ʍʘ-
ʨʘʢʪʝʨ ʦʪʨʘʞʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 2.15 ï ʀʟʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʳʩʦʪʳ ʘʥʪʝʥʥʳ (ʘ) ʠ ʫʨʦʚʥʷ 

ʤʦʱʥʦʩʪʠ (ʙ) 

 

ɼʥʷ ʩʠʩʪʝʤ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʩʪʘʥʮʠʷʤʠ, ʥʘʧʨʠʤʝʨ ʈʈʃ, ʧʨʠ ʨʘʩʯʝʪʝ 

ʪʨʘʩʩ ʥʘʜ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʫʭʣʫʯʝʚʘʷ ʤʦʜʝʣʴ (ʨʠʩ. 

2.16,ʘ), ʘ ʧʨʠ ʨʘʩʯʝʪʝ ʧʦʜʦʙʥʳʭ ʪʨʘʩʩ ʜʣʷ ʩʠʩʪʝʤ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ ï ʪʨʝʭʣʫʯʝ-

ʚʘʷ ʤʦʜʝʣʴ ʃʠ (ʨʠʩ. 2.16,ʙ). ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʦʣʥʳ 2 ʠ 3 ʩʢʣʘʜʳ-

ʚʘʶʪʩʷ ʚ ʧʨʦʪʠʚʦʬʘʟʝ ʠ ʢʦʤʧʝʥʩʠʨʫʶʪ ʜʨʫʛ ʜʨʫʛʘ ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʪʘʢʦʡ ʞʝ 

ʢʘʢ ʚ ʩʚʦʙʦʜʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

1

1

2

a)

2
3

ʙ)

 
ʈʠʩʫʥʦʢ 2.16 ï ʄʦʜʝʣʠ ʜʣʷ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ: ʜʚʫʭʣʫ-

ʯʝʚʘʷ (ʘ) ʠ ʪʨʝʭʣʫʯʝʚʘʷ (ʙ) 

 

ɺʣʠʷʥʠʝ ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚʣʠʷʝʪ ʧʣʦʪ-

ʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ. ʇʨʠ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʝ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʩʥʠʞʘʝʪʩʷ. ʇʨʠ 

ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʝ ʨʘʟʣʠʯʘʶʪ ʚʘʨʠʘʥʪʳ: 

¶ ʇʨʷʤʘʷ ʚʠʜʠʤʦʩʪʴ ʤʝʞʜʫ ʘʥʪʝʥʥʘʤʠ ɹʉ ʠ ʄʉ (ʨʠʩ. 2.17,ʘ). ʋʨʦʚʝʥʴ 

ʨʘʜʠʦʚʦʣʥ, ʦʪʨʘʞʝʥʥʳʭ ʟʜʘʥʠʷʤʠ ʤʘʣ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʦʩʥʦʚʥʳʤ ʩʠʛʥʘʣʦʤ. ɿʘ-

ʤʠʨʘʥʠʷ ʩʠʛʥʘʣʘ ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʫ ʈʘʡʩʘ. 
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¶ ʃʠʥʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʧʝʨʝʢʨʳʪʘ ʩʪʨʦʝʥʠʷʤʠ (ʨʠʩ. 2.17,ʙ). ɿʘʤʠ-

ʨʘʥʠʷ ʩʠʛʥʘʣʘ ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʫ ʈʝʣʝʷ. 

ɺ ɻ ʪʠʭ ʜʚʫʭ ʩʣʫʯʘʷʭ ʩʨʝʜʥʷʷ ʤʦʱʥʦʩʪʴ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʥʝ ʦʜʠʥʘ-

ʢʦʚʘ. ʆʜʥʘʢʦ ʨʘʟʣʠʯʠʷ ʤʘʣʳ, ʝʩʣʠ ʤʦʱʥʦʩʪʴ ʦʪʨʘʞʝʥʥʳʭ ʚʦʣʥ ʟʥʘʯʠʪʝʣʴʥʘ. ɺ 

ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʧʦʪʝʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ ʜɹ ʥʘ ʜʝʢʘʜʫ. 

ɿʘʢʨʳʪʳʝ ʪʨʘʩʩʳ. ʅʘ ʥʠʭ ʣʠʥʠʷ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʧʝʨʝʢʨʳʪʘ ʧʨʝʧʷʪ-

ʩʪʚʠʷʤʠ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ï ʭʦʣʤʘʤʠ, ʠʟ-ʟʘ ʯʝʛʦ ʠʤʝʶʪ ʤʝʩʪʦ ʜʠʬʨʘʢʮʠʦʥ-

ʥʳʝ ʧʦʪʝʨʠ. ʇʦʩʣʝʜʥʠʝ ʨʘʩʩʯʠʪʳʚʘʶʪ, ʧʨʠʤʝʥʷʷ ʪʝʦʨʠʶ ʜʠʬʨʘʢʮʠʠ ʨʘʜʠʦ-

ʚʦʣʥ ʥʘ ʧʨʝʧʷʪʩʪʚʠʠ ʢʣʠʥʦʚʠʜʥʦʡ ʬʦʨʤʳ. ɺʳʧʦʣʥʷʶʪ ʧʦʩʪʨʦʝʥʠʷ, ʢʘʢ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ. 2.18. 

ʇʦ ʧʨʦʬʠʣʶ ʪʨʘʩʩʳ ʦʧʨʝʜʝʣʷʶʪ ʪʨʠ ʧʘʨʘʤʝʪʨʘ: ὶ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɹʉ ʜʦ 

ʚʝʨʰʠʥʳ ʭʦʣʤʘ, ὶ ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʚʝʨʰʠʥʳ ʭʦʣʤʘ ʜʦ ɸʉ; Ὤ̖ ï ʚʳʩʦʪʫ ʭʦʣʤʘ 

ʩ ʢʣʠʥʦʚʠʜʥʦʡ ʚʝʨʰʠʥʦʡ. ʀ ʚʳʯʠʩʣʷʶʪ ʧʘʨʘʤʝʪʨ ὺ: 
 

ὺ Ὤ̖ ςȾlϽ
ρ

ὶ

ρ

ὶ
ȟ (2.27) 

 

ʙ)

ʘ)

 
ʈʠʩʫʥʦʢ 2.17 ï ʂ ʧʦʷʩʥʝʥʠʶ ʚʣʠʷʥʠʷ ʧʣʦʪʥʦʩʪʠ ʟʘʩʪʨʦʡʢʠ 

 

ɺʳʩʦʪʘ ʧʨʝʧʷʪʩʪʚʠʷ ʚ ʨʘʩʯʝʪʝ ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

(ʨʠʩ. 2.19). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʨʘʩʩʘ ʦʪʢʨʳʪʘʷ ʠ ʥʝʪ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʧʦʪʝʨʴ. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʩʣʝʜʫʝʪ ʚ (2.26) ʧʦʜʩʪʘʚʣʷʪʴ ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ὶᶻ ̉ ὶᶻ. ʆʜ-
ʥʘʢʦ, ʫʯʠʪʳʚʘʷ ʨʘʟʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ .ʤʘʩʰʪʘʙʦʚ ʧʦ ʦʩʷʤ ὼ ʠ ώ ʥʘ ʨʠʩ. 18, ʩʯʠ-

ʪʘʶʪ, ʯʪʦ ὶᶻḙὶ ʠ ὶᶻḙὶ. 

ɼʠʬʨʘʢʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ὒ̅ ̉ ὺ̕ ςπ ὰὫὣὺ ʚʳʨʘʞʘʶʪʩʷ ʚ ʜʝʮʠʙʝʣʘʭ. 

ʀʟʚʝʩʪʥʦ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ὣὺ ʯʝʨʝʟ ʠʥʪʝʛʨʘʣʳ ʌʨʝ-

ʥʝʣʷ. ɺ ʠʥʞʝʥʝʨʥʦʡ ʧʨʘʢʪʠʢʝ ʧʦʣʴʟʫʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʤ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ὒ̅ ̉ ὺ̕, ʘ ʪʘʢʞʝ ʩʣʝʜʫʶʱʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ, ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʤʠ ʵʪʠ ʛʨʘ-

ʬʠʢʠ: 
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r*
1

r1 r2

h
h

 
ʈʠʩʫʥʦʢ 2.18 ï ʂ ʧʦʷʩʥʝʥʠʶ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʧʷʪʩʪʚʠʷ 

 
-h

x

 
ʈʠʩʫʥʦʢ 2.19 ï ʇʨʠʤʝʨ ʪʨʘʩʩʳ ʙʝʟ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʧʦʪʝʨʴ 

 

ὒ̅ ̉ ὺ̕ π ̅ ȟˎὺ ρȠ (2.28,ʘ) 

ὒ̅ ̉ ὺ̕ ςπ ÌÇ πȟυ πȟςφὺȟπ ὺ ρȠ (2.28,ʙ) 

ὒ̅ ̉ ὺ̕ ςπÌÇπȟυÅØÐπȟωυὺ ȟρ ὺ πȠ (2.28,ʚ) 

ὒ̅ ̉ ὺ̕ ςπÌÇπȟτ πȟρρψτπȟρὺ πȟσψ ȟςȟτ ὺ ρȠ  (2.28,ʛ) 

ὒ̅ ̉ ὺ̕ ςπÌÇ
πȟςςυ

ὺ
ȟὺ ςȟτȠ (2.28,ʜ) 

 

ʅʘ ʢʘʩʘʪʝʣʴʥʦʡ ʪʨʘʩʩʝ Ὤ  π, ὒ̅ ̉ ὺ̕ φ ʜɹ. 

ɼʚʦʡʥʘʷ ʜʠʬʨʘʢʮʠʷ. ʕʪʦ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʥʘ ʪʨʘʩʩʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʭʦʣ-

ʤʦʚ. ɿʜʝʩʴ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʜʚʦʡʥʘʷ ʠʣʠ ʜʘʞʝ ʙʦʣʝʝ ʩʣʦʞʥʘʷ ʜʠʬʨʘʢʮʠʷ. ɼʣʷ 

ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʷ ʧʦʪʝʨʴ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʦʜʝʣʠ ɹʫʣʣʠʥʛʪʦʥʘ, ʕʧʰʪʝʡʥʘ ʠ ʇʠ-

ʪʝʨʩʦʥʘ ʠ ʜʨ. ʅʘ ʨʠʩ. 2.20 ʧʦʢʘʟʘʥʳ ʧʦʩʪʨʦʝʥʠʷ ʧʦ ʤʦʜʝʣʠ ʇʠʢʚʠʥʘʨʜʘ. ɼʣʷ 

ʯʝʛʦ ʩʪʨʦʷʪ ʪʨʝʫʛʦʣʴʥʠʢʠ ɸʉɺ ʠ CDB. ʅʘʭʦʜʷʪ ʚʳʩʦʪʳ ʭʦʣʤʦʚ ʉ ʠ D: Ὤ̞ ̕  ̕ʠ 

Ὤ̞ ̕ .̕ ʆʧʨʝʜʝʣʷʶʪ ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʭʦʣʤʘ. ὒ̅ ̉  ̕

ʠ ὒ̅ ̉ .̕ ʆʙʱʠʝ ʧʦʪʝʨʠ ὒ̅ ̉ ὺ̕ ὒ̅ ̉̕ ὒ̅ ̉ .̕ 
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C
DA

B

h ʬɻʬʉ

 
ʈʠʩʫʥʦʢ 2.20 ï ʂ ʫʯʝʪʫ ʜʚʦʡʥʦʡ ʜʠʬʨʘʢʮʠʠ ʧʦ ʤʦʜʝʣʠ ʇʠʢʚʠʥʘʨʜʘ 

 

2.2.7 ʋʥʠʚʝʨʩʘʣʴʥʘʷ ʤʦʜʝʣʴ ʃʠ.  
ɼʣʷ ʤʦʜʝʣʠ ʃʠ çʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝè ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʧʨʠʥʷʪʘ ʬʦʨʤʫʣʘ 

(24), ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ ʩʣʝʜʫʶʱʠʝ ʩʣʫʯʘʠ: 

1. ʆʪʢʨʳʪʘʷ ʪʨʘʩʩʘ. ʀʩʧʦʣʴʟʫʶʪ ʬʦʨʤʫʣʫ (2.24). 

2. ɿʘʢʨʳʪʘʷ ʪʨʘʩʩʘ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʶʪ ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʧʦʪʝʨʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʥʘ ʟʘʢʨʳʪʦʡ ʪʨʘʩʩʝ ʩʦʚʧʘʜʘʝʪ ʩ 

ʬʘʢʪʠʯʝʩʢʦʡ, ʪʘʢ ʯʪʦ ʚ (2.24) ʧʦʣʘʛʘʶʪ ςπÌÇὬ ̞̕Ⱦ̕Ὤ π. 

ʋʨʦʚʝʥʴ ʤʝʜʠʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ ʥʘ ʟʘʢʨʳʪʦʡ ʪʨʘʩʩʝ: 

 

ὴ̍ ὶ ὴ̍ ὶȟὬ ÌÇ
ὶ

ὶ
ὒ̅ ̉ ὺ̕Ȣ (2.29) 

 

3. ʇʨʦʣʝʪ ɹʉ ï ɸʉ ʥʘʜ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. 

ʇʦʪʝʨʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʧʦ ʬʦʨʤʫʣʘʤ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ. 

 

2.2.8ʈʘʩʯʝʪ ʪʨʘʩʩʳ ʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʍʘʪʘ.  
ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʬʠʣʴ ʪʨʘʩʩʳ ʨʘʟʜʝʣʷʶʪ ʥʘ ʫʯʘʩʪʢʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʘ ʟʘʩʪʨʦʡʢʠ. ɼʣʷ ʪʨʘʩʩ ʩ ʦʪʢʨʳʪʳʤ ʨʝʣʴʝʬʦʤ 

ʨʘʩʯʝʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ (2.10) ï (2.14), ʚ ʢʦʪʦʨʳʭ ʚʤʝʩʪʦ ʨʝʘʣʴʥʦʡ ʚʳʩʦʪʳ ʘʥ-

ʪʝʥʥʳ ɹʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʜʣʷ ʜʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ʪʨʘʩʩʳ. ʅʘ 

ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ ʚ ʪʦʢʝ Ὥ ʫʨʦʚʝʥʴ ʋʄʄʉ: 

 

ὴ̍ ὶ ὴ̐ Ὣ Ὣ ὥ ὥ ὥ̍ ˢὪȟὶὬ ̞̕ȟ̕Ὤ̱ ˞ȟ (2.30) 

 

ʛʜʝ Ὤ ̞̕̕ ï ʵʬʬʝʢʪʠʚʥʘʷ ʚʳʩʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʫʯʘʩʪʢʘ 

ʪʨʘʩʩʳ. ʇʦʨʷʜʦʢ ʝʝ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʤʦʪʨʝʥ ʚʳʰʝ ʥʘ ʧʨʠʤʝʨʝ ʤʦʜʝʣʠ ʃʠ. 

ʅʘ ʟʘʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʪʨʘʩʩʳ ʢ ʩʫʤʤʘʨʥʳʤ ʧʦʪʝʨʷʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ 

(2.10) ʜʦʙʘʚʣʷʶʪ ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʧʦʪʝʨʠ ʋʨʦʚʝʥʴ ʤʝʜʠʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛ-

ʥʘʣʘ ʥʘ ʟʘʢʨʳʪʳʭ ʪʨʘʩʩʘʭ: 
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ὴ̍ ὶ ὴ̐ Ὣ Ὣ ὥ ὥ ὥ̍ ˢὪȟὶὬ ̞̕ȟ̕Ὤ̱ ˞ ὒ̅ ̉ ὺ̕ȟ (2.31) 

 

ʛʜʝ ὒ̅ ̉ ὺ̕ ï ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʧʦʪʝʨʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ (2.28) ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʧʘʨʘʤʝʪʨʘ (2.26). 

 

2.2.9 ʄʦʜʝʣʠ ʜʣʷ ʢʦʨʦʪʢʠʭ ʪʨʘʩʩ.  
ɺ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʤʦʜʝʣʷʭ ʠʩʭʦʜʥʦʡ ʚʝʣʠʯʠʥʦʡ ʜʣʷ ʨʘʩʯʝʪʘ ʷʚʣʷ-

ʝʪʩʷ ʟʥʘʯʝʥʠʝ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1 ʢʤ ʦʪ ɹʉ. ɺʳ-

ʙʦʨ ʪʘʢʦʡ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʥʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʭ ʪʨʘʩʩʘʭ, ʚʦ-

ʧʝʨʚʳʭ, ɸʉ ʤʦʞʝʪ ʧʦʧʘʩʪʴ ʚ ʟʦʥʫ ʪʝʥʠ, ʚʦ-ʚʪʦʨʳʭ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ. 

ʇʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ɸʉ ʢ ɹʉ, ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʫʛʦʣ ʤʝʩʪʘ ʜʣʷ ʘʥʪʝʥʥʳ 

ɸʉ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.21,ʘ, ʛʜʝ  ï ʫʛʦʣ ʤʝʩʪʘ. 

ɸʥʪʝʥʥʳ ɹʉ ʠʤʝʶʪ ʣʠʙʦ ʢʨʫʛʦʚʫʶ, ʣʠʙʦ ʩʝʢʪʦʨʥʫʶ ɼʅɸ ʚ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʡ ʧʣʦʩʢʦʩʪʠ. ʆʜʥʘʢʦ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʠʡ ʢʦʵʬʬʠ-

ʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ, ʬʦʨʤʠʨʫʝʪʩʷ ʫʟʢʘʷ ɼʅɸ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 2.21 ï ʂ ʧʦʷʩʥʝʥʠʶ ʦʩʣʘʙʣʝʥʠʷ ʩʠʛʥʘʣʘ ʧʨʠ ʤʘʣʳʭ ʫʛʣʘʭ ʤʝʩʪʘ: ʘ ï 

ʫʛʦʣ ʤʝʩʪʘ ʥʘ ʢʦʨʦʪʢʠʭ ʪʨʘʩʩʘʭ, ʙ ï ɼʅɸ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

 

ʅʘʧʨʠʤʝʨ, ʥʘ ʨʠʩ. 2.21,ʙ ʧʨʠʚʝʜʝʥʘ ɼʅɸ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʜʣʷ 

ʚʩʝʥʘʧʨʘʚʣʝʥʥʦʡ ʘʥʪʝʥʥʳ ï ʜʠʧʦʣʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʫʩʠʣʝʥʠʷ 6 ʜɹ. ʇʨʠ 

ʙʦʣʴʰʠʭ ʫʛʣʘʭ ʤʝʩʪʘ ɸʉ ʧʦʧʘʜʘʝʪ ʚ ʪʝʥʝʚʫʶ ʟʦʥʫ ɼʅɸ ʠ ʧʨʠʥʠʤʘʝʪ ʩʠʛʥʘʣ 

ʚʥʝ ʛʣʘʚʥʦʛʦ ʣʝʧʝʩʪʢʘ ɼʅɸ. ʀʟ ʛʝʦʤʝʪʨʠʠ ʪʨʘʩʩʳ ʦʧʨʝʜʝʣʠʤ  

  ὥὶὧὸὫὬ Ὤ Ⱦὶ ʠ ʧʦ ʨʠʩ. 21,ʙ ʥʘʡʜʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ 

ʩʠʛʥʘʣʘ ʟʘ ʩʯʝʪ ɼʅɸ: ὥ Ὀ— ʧʨʠ  —. ʇʨʠʤʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʧʨʠ ὶ ρφπ ʤ ʟʘʧʠʩʘʥʳ ʚ ʪʘʙʣ. 2.8. ɺʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘ-

ʪʫʭʘʥʠʷ ʚʝʣʠʢʦ, ʠ ʩ ʥʠʤ ʥʝʦʙʭʦʜʠʤʦ ʩʯʠʪʘʪʴʩʷ. 

 

ʊʘʙʣʠʮʘ 2.8 

Ὤ, ʤ , ʛʨʘʜ ὥ, ʜɹ 

30 9,6 5 

60 21,45 15 

90 29,2 20 
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ʀʥʬʨʘʩʪʨʫʢʪʫʨʘ ʚʦʢʨʫʛ ɹʉ ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚ 

ʪʦʯʢʝ ʧʨʠʝʤʘ ʚ ʟʦʥʝ ʨʘʜʠʫʩʦʤ ʜʦ 1 ʢʤ. ɺʳʩʦʢʠʝ ʟʜʘʥʠʷ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʳʝ ʦʪʨʘʞʝʥʥʳʝ ʩʠʛʥʘʣʳ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʤʦʱʥʦʩʪʴ 

ʧʨʷʤʦʛʦ ʩʠʛʥʘʣʘ ʦʢʦʣʦ ɹʉ ʚʝʣʠʢʘ. ʂʦʛʜʘ ɸʉ ʚʳʝʟʞʘʝʪ ʠʟ ʵʪʦʡ ʟʦʥʳ, ʚʣʠʷʥʠʝ 

ʩʦʩʝʜʥʠʭ ʩ ɹʉ ʩʪʨʦʝʥʠʡ ʥʠʚʝʣʠʨʦʚʘʥʦ. 

ʆʨʠʝʥʪʘʮʠʷ ʜʦʨʦʛ ʨʷʜʦʤ ʩ ɹʉ (ʨʘʜʠʘʣʴʥʘʷ ʠʣʠ ʢʨʫʛʦʚʘʷ ʜʦʨʦʛʘ, ʚʜʦʣʴ 

ʧʫʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʘ ʠʣʠ ʧʦʧʝʨʝʢ) ʦʧʨʝʜʝʣʷʝʪ ʨʘʟʙʨʦʩ ʫʨʦʚʥʷ ʤʝʜʠ-

ʘʥʥʦʡ ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣЎ ρπȢȢȢςπ ʜɹ. 

ʄʦʜʝʣʴ ʋʦʣʬʠʰʛ-ʀʢʝʛʘʤʠ ʧʨʠʟʥʘʥʘ ʩʘʤʦʡ ʣʫʯʰʝʡ ʜʣʷ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʚ ʤʘʣʳʭ ʩʦʪʘʭ. ʕʪʘ ʤʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʬʠʟʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʠ ʧʦʣʷ ʚ ʪʦʯʢʝ ʧʨʠʝʤʘ ʚ ʚʠʜʝ ʜʚʫʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: ʢʦʛʝʨʝʥʪʥʦʡ ʠ ʨʘʩʩʝʷʥ-

ʥʦʡ (ʨʠʩ. 2.22,ʘ). ʂʦʛʝʨʝʥʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʣʥʦʡ, ʜʠʬʨʘʛʠ-

ʨʫʶʱʝʡ ʚʦʢʨʫʛ ʩʪʨʦʝʥʠʡ ʚʜʦʣʴ ʜʦʨʦʛʠ ʩʦ ʩʪʦʨʦʥʳ ɹʉ. ʈʘʩʩʝʷʥʥʳʡ ʢʦʤʧʦʥʝʥʪ 

ʩʦʟʜʘʶʪ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʠʟʣʫʯʝʥʠʷ ʩʪʨʦʝʥʠʷʤʠ 

ʧʘʜʘʶʝɦʡ ʥʘ ʥʠʭ ʚʦʣʥʳ ʦʪ ɹʉ. ʈʘʩʩʝʷʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʧʨʠʭʦʜʠʪ ʩ ʥʘʧʨʘʚʣʝ-

ʥʠʡ, ʥʝ ʩʦʚʧʘʜʘʶʱʠʭ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʥʘ ɹʉ ʠ ʜʘʞʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʵʪʦʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ. ʄʝʜʠʘʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʩʠʛʥʘʣʘ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʛʝʦʤʝʪʨʠʯʝ-

ʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ ʥʘ ʪʨʘʩʩʝ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩ. 2.22,ʙ, ʛʜʝ ʦʙʦʟʥʘʯʝʥʦ Ὤ, ʠ 

Ὤ ï ʚr ʩʦʪʳ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʥ ɹʉ ʠ ɸʉ, ʢʘʢ ʵʪʦ ʠ ʙʳʣʦ ʚʳʰʝ; Ὤ - ʩʨʝʜʥʷʷ 

ʚʩrʦʪʘ ʟʘʩʪʨʦʡʢʠ; ЎὬ Ὤ Ὤ ï ʚʩrʦʪʘ ʘʥʪʝʥʥʳ ɹʉ ʥʘʜ ʩʣʦʝʤ ʛʦʨʦʜʩʢʦʡ ʟʘ-

ʩʪʨʦʡʢʠ; ὤ ὣ ὢ  ï ʜʣʠʥʘ ʪʨʘʩʩʳ ʜʣʷ ʜʠʬʨʘʛʠʨʫʶʱʝʡ ʚʦʣʥʳ; ὣ Ὤ
Ὤ; ὢ ὡȾς; ὡ ï ʰʠʨʠʥʘ ʫʣʠʮʳ; — ὥὶὧὸὫὢȾὣ ï ʫʛʦʣ ʜʠʬʨʘʢʮʠʠ. 

ʄʝʜʠʘʥʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʨʘʜʠʦʩʠʛʥʘʣʘ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʘ ʢʦʨʦʪʢʠʭ 

ʪʨʘʩʩʘʭ: 

 

ὥ̍ ̋ ὥ ὥ ὥȢ (2.32) 

ʛʜʝ ὥ ὥ̒ ʦ̃ʩʣʘʙʣʝʥʠʝ ʢʦʛʝʨʝʥʪʥʦʡ ʚʦʣʥʳ ʜʣʷ ʪʦʯʢʠ ʜʠʬʨʘʢʮʠʠ; ὥ ï ʜʦʧʦʣ-

ʥʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʢʦʛʝʨʝʥʪʥʦʡ ʚʦʣʥʳ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʫʛʣʘ ʜʠʬʨʘʢʮʠʠ ʥʘ 

ʪʨʘʩʩʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ὤ; ὥ ï ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʟʘ 

ʩʯʝʪ ʨʘʩʩʝʷʥʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ʈʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ ʜʣʷ ʤʦʜʝʣʠ ʋʦʣʬʠʰʘ-ʀʢʝʛʘʤʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʘʨʘ-

ʤʝʪʨʘʭ: ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ɹʉ ʠ ɸʉ ʦʪ 0,02 ʤ ʜʦ 5 ʢʤ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 

800é2000 ʄɻʮ, ʚʳʩʦʪʘ ʘʥʪʝʥʥ ɹʉ  Ὤ  τȣυπ ʤ, ʚʳʩʦʪʘ ʘʥʪʝʥʥ AC Ὤ
ρȣσ ʤ; ʚʳʩʦʪʘ ʙʣʠʟʣʝʞʘʱʠʭ ʢ ɹʉ ʟʜʘʥʠʡ ʜʦ 80 ʤ. ʀʤʝʝʤ: 

 

ὥ σςȟτ ςπÌÇὶ ςπÌÇὪȟ (2.33) 

ὥ ρφȟω ρπÌÇὪ ρπÌÇὣ ρπÌÇὡ ὒ , (2.34) 

 

ʛʜʝ ὒ  ï ʩʦʩʪʘʚʣʷʶʱʘʷ ʧʦʪʝʨʴ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʫʣʠʮ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ: 

 

ὒ ρππȟπσυτ• ʧʨʠ π • υυ; 

ὒ ςȟυ πȟπχυ• συ ʧʨʠ συ • υυ; 
(2.35) 
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ὒ τȟπ πȟρρτ• υυ ʧʨʠ υυ • ωπ; 

 

ʛʜʝ • ï ʫʛʦʣ ʤʝʞʜʫ ʥʘʧʨʘʚʣʝʥʠʝʤ ʫʣʠʮʳ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʠʭʦʜʘ ʩʠʛʥʘʣʘ. 
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ʈʠʩʫʥʦʢ 2.22 ï ʂ ʦʧʨʝʜʝʣʝʥʠʶ ʩʠʛʥʘʣʘ ʚ ʩʦʪʝ: ʘ ï ʬʠʟʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʝ; ʙ ï ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ 

 

ɺ ʪʘʙʣ. 2.9 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ (2.35). ʂʘʢ ʚʠʜʠʤ, ʜʠʘʧʘ-

ʟʦʥ ʠʟʤʝʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʧʦʪʝʨʴ ʦʪ ʦʨʠʝʥʪʘʮʠʠ ʫʣʠʮ ʩʦʩʪʘʚʣʷʝʪ 18 ʜɹ. 

 

ʊʘʙʣʠʮʘ 2.9 

•, ʛʨʘʜ 0 10 28 35 45 55 90 

ὒ, ʜɹ -10 -7 0 2,5 3,25 4 8 

 

ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʩʣʘʙʣʝʥʠʝ ʫʨʦʚʥʷ ʩʠʛʥʘʣʘ ʟʘ ʩʯʝʪ ʨʘʩʩʝʷʥʥʦʡ ʢʦʤʧʦ-

ʥʝʥʪʳ: 

 

ὥ ὑ ЎὬ ὑ ЎὬ ὑ ЎὬ ὑ ὪÌÇὪ ωÌÇὨȟ (2.36) 

 

ʛʜʝ Ὠ ï ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʚʘʨʪʘʣʘʤʠ; 

ὑ ЎὬ υτ ̐̑ ̉ЎὬ π; 
ὑ ЎὬ υτπȟψЎὬ ̐̑ ̉ЎὬ π ̉ ὶ πȟυ ̋ ;̍ 

ὑ ЎὬ υτπȟτὶЎὬ ̐̑ ̉ЎὬ π ̉ ὶ πȟυ ̋ .̍ 

ὑ ЎὬ ρψÌÇρ ЎὬ  ̐̑ ̉ЎὬ π; 
ὑ ЎὬ π ̐̑ ̉ЎὬ π; 
ὑ ЎὬ ρψ ̐̑ ̉ЎὬ π; 
ὑ ЎὬ ρψρυЎὬȾὬ ̐̑ ̉ЎὬ π; 

ὑ Ὢ τ ρȟυ ρ ʜʣʷ ʢʨʫʧʥʦʛʦ ʛʦʨʦʜʘ; 
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ὑ Ὢ τ πȟχ ρ ʜʣʷ ʛʦʨʦʜʘ ʩʨʝʜʥʠʭ ʨʘʟʤʝʨʦʚ ʠ ʧʨʠʛʦʨʦʜʘ ʩ 

ʫʤʝʨʝʥʥʳʤʠ ʣʝʩʦʧʦʩʘʜʢʘʤʠ. 

 

ɺ ʨʘʙʦʯʠʭ ʬʦʨʤʫʣʘʭ (2.32) ï (2.35) ʠ ʚ ʬʦʨʤʫʣʘʭ ʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʣʝ-

ʜʫʝʪ ʧʦʜʩʪʘʚʣʷʪʴ ʯʘʩʪʦʪʫ ʚ ʤʝʛʘʛʝʨʮʘʭ, ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʪʨʘʩʩʳ ʚ ʢʠʣʦʤʝʪʨʘʭ, 

ʦʩʪʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ЎὬȟὬȟὨȟὡ  ʚ ʤʝʪʨʘʭ. ʕʪʠ ʬʦʨʤʫʣʳ ʧʦʟʚʦ-

ʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʤʝʜʠʘʥʥʳʝ ʧʦʪʝʨʠ ʢʘʢ ʜʣʷ ʪʨʘʩʩ, ʥʘ ʢʦʪʦʨʳʭ ʘʥʪʝʥʥʘ ɹʉ ʨʘʩ-

ʧʦʣʦʞʝʥʘ ʥʘʜ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʦʡ ЎὬ π, ʪʘʢ ʠ ʜʣʷ ʪʨʘʩʩ, ʥʘ ʢʦʪʦʨʳʭ 
ʘʥʪʝʥʥʘ ɹʉ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʫʨʦʚʥʝ ʢʨʳʰ ʠʣʠ ʥʠʞʝ ʵʪʦʛʦ ʫʨʦʚʥʷ ЎὬ π. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʘʣʳʭ ʩʦʪ ʥʝʦʙʭʦʜʠʤʳ ʩʚʝʜʝʥʠʷ ʦ ʢʦʥʢʨʝʪʥʳʭ 

ʫʯʘʩʪʢʘʭ ʛʦʨʦʜʩʢʠʭ ʪʨʘʩʩ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʠʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʛʦʨʦʜʘ. ʊʘʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʨʘʡʦʥʳ ʩʦʚʨʝʤʝʥʥʦʡ ʛʦʨʦʜ-

ʩʢʦʡ ʟʘʩʪʨʦʡʢʠ: ʧʣʦʪʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ 90 ʟʜʘʥʠʡ ʥʘ 1 ʢʤ2; ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʟʜʘʥʠʷ 

80...105 ʤ; ʰʠʨʠʥʘ 15 ʤ; ʵʪʘʞʥʦʩʪʴ ʦʪ 5 ʜʦ 14; ʧʨʦʩʚʝʪʳ ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ 

15...20 ʤ; ʩʨʝʜʥʷʷ ʜʘʣʴʥʦʩʪʴ ʧʨʷʤʦʡ ʚʠʜʠʤʦʩʪʠ ʚ ʩʣʦʝ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ 

170 ʤ. ɿʘʩʪʨʦʡʢʫ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʦʨʦʜʥʦʡ ʜʣʷ ʨʘʡʦʥʦʚ, ʛʜʝ ʥʝʪ ʙʦʣʴʰʠʭ 

ʧʣʦʱʘʜʝʡ ʠ ʧʘʨʢʦʚ. 

 

2.2.10 ʂʘʨʪʳ ʨʘʜʠʦʧʦʢʨʳʪʠʷ.  
ɺ ʤʦʜʝʣʷʭ çʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝè ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʧʨʦʬʠʣʠ ʧʨʦ-

ʣʝʪʦʚ. ʕʪʠ ʤʦʜʝʣʠ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʝʡ ʪʦʯʥʦʩʪʴʶ ʧʨʝʜʩʢʘʟʘʥʠʷ, ʯʝʤ ʤʦʜʝʣʠ 

çʦʪ ʟʦʥʳ ʢ ʟʦʥʝè. ʆʥʠ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʜʣʷ ʩʝʪʝʡ ʩ ʟʦʥʘʤʠ ʦʙʩʣʫʞʠʚʘʥʠʷ 15 

ʢʤ ʠ ʤʝʥʝʝ. ʄʦʜʝʣʴ çʦʪ ʪʦʯʢʠ ʢ ʪʦʯʢʝè ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶ-

ʪʝʨʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʘʨʪ ʧʦʢʨʳʪʠʷ ʟʦʥʳ ʩʠʛʥʘʣʦʤ, ʢʘʨʪ ʠʥʪʝʨʬʝ-

ʨʝʥʮʠʠ, ʢʘʨʪ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʘ ʵʩʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʠ ʠ ʪ.ʧ. 

ʇʨʠ ʩʦʟʜʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʭʘʨʘʢʪʝʨ ʤʝʩʪʥʦʩʪʠ ʠ ʟʘʩʪʨʦʡʢʫ 

ʫʯʠʪʳʚʘʶʪ ʚ ʧʨʝʜʝʣʘʭ ʧʝʨʚʦʡ ʟʦʥʳ ʌʨʝʥʝʣʷ ʚʜʦʣʴ ʪʨʘʩʩʳ. ɼʣʷ ʢʘʞʜʦʡ ɹʉ ʩʦ-

ʟʜʘʶʪ ʨʘʩʪʨʦʚʫʶ ʢʘʨʪʫ ʨʘʜʠʦʧʦʢʨʳʪʠʷ, ʩʦʜʝʨʞʘʱʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʝ 

ʩʠʛʥʘʣʘ ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʨʝʛʠʦʥʘ. ʐʘʛ ʢʘʨʪʳ Ў ʟʘʜʘʝʪʩʷ ʦʧʝʨʘʪʦʨʦʤ. ʆʙʳʯʥʦ 
ʚʳʙʠʨʘʝʪʩʷ ʚ ʛʦʨʦʜʝ  Ў φπ ̍ ʠ ʚ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ Ў ρςπ ̍ (2 ï 3 ʫʛʣʦʚʳʝ 

ʩʝʢʫʥʜʳ ʧʦ ʰʠʨʦʪʝ). ʊʘʢʘʷ ʜʠʩʢʨʝʪʠʟʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʘʪʦʯʥʫʶ ʪʦʯ-

ʥʦʩʪʴ. ʆʥʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʣʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʠ ʠʟʤʝʨʝʥʠʡ. 

ʊʦʯʥʦʩʪʴ ʧʨʠʚʷʟʢʠ ʜʣʷ ʠʟʤʝʨʝʥʠʡ 30...100 ʤ. ʅʘ ʦʩʥʦʚʝ ʢʘʨʪ ʨʘʜʠʦʧʦ-

ʢʨʪrʠʷ ʦʪʜʝʣʴʥʳʭ ɹʉ ʩʪʨʦʷʪ ʦʙʱʫʶ ʢʘʨʪʫ ʨʘʜʠʦʧʦʢʨʳʪʠʷ ʧʦʣʥʦʡ ʟʦʥʳ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʠ ʦʧʨʝʜʝʣʷʶʪ ʜʣʷ ʢʘʞʜʦʡ ɹʉ ʟʦʥʫ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ. 

ʈʘʩʯʝʪʥʘʷ ʢʘʨʪʘ ʨʘʜʠʦʧʦʢʨʳʪʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʣʠʰʴ ʧʨʠʙʣʠʞʝʥ-

ʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ. ʈʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʷ ʩʠʛʥʘʣʘ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʤʦʛʫʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ, ʧʨʠʥʷʪʳʭ ʜʣʷ ʤʦʜʝʣʝʡ. ʇʦʵʪʦʤʫ ʥʘʨʷʜʫ ʩ ʨʘʩʯʝʪʥʳʤʠ ʩʦʩʪʘʚʣʷʶʪ ʠʟ-

ʤʝʨʠʪʝʣʴʥʳʝ ʢʘʨʪʳ ʨʘʜʠʦʧʦʢʨʳʪʠʷ. ɼʣʷ ʵʪʦʛʦ ʦʙʳʯʥʦ ʥʘ ʧʝʨʝʚʦʟʠʤʦʡ ɸʉ 

ʧʨʦʚʦʜʷʪ ʠʟʤʝʨʝʥʠʷ ʤʦʱʥʦʩʪʠ ʨʘʜʠʦʩʠʛʥʘʣʘ ʚ ʢʘʞʜʦʤ ʠʟ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ 

ʠ ʢʘʯʝʩʪʚʘ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ. ʉ ʧʦʤʦʱʴʶ GPS-ʧʨʠʝʤʥʠʢʘ ʚʩʝ ʠʟʤʝʨʝʥʠʷ ʧʨʠʚʷ-

ʟʳʚʘʶʪ ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. ʄʦʱʥʦʩʪʴ ʨʘʜʠʦʩʠʛʥʘʣʘ ʠʟʤʝʨʷʶʪ 
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ʩʢʘʥʠʨʫʶʱʠʤ ʧʨʠʝʤʥʠʢʦʤ. ɼʣʷ ʢʘʞʜʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʨʝʟʫʣʴʪʘʪ ʫʩʨʝʜ-

ʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʪʩʯʝʪʦʚ (15-20) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʧʘʤʷʪʴ 

ʢʦʤʧʴʶʪʝʨʘ. ʇʨʠ ʠʟʤʝʨʝʥʠʠ ʢʘʯʝʩʪʚʘ ʛʦʣʦʩʦʚʦʡ ʩʚʷʟʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʥʦʤʝʨ 

ʦʙʩʣʫʞʠʚʘʶʱʝʡ ɹʉ ʠ ʪʝʢʫʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʦʰʠʙʦʢ ʚ ʮʠʬʨʦʚʦʤ ʢʘʥʘʣʝ, ʘ 

ʪʘʢʞʝ ʚʩʝ ʩʦʙʳʪʠʷ (ʚʳʟʦʚ, ʭʵʥʜʦʚʝʨ ʠ ʜʨ.). ɿʘʪʝʤ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʩʦʨ-

ʪʠʨʫʶʪ ʧʦ ʠʭ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ɹʉ ʠ ʚʳʧʦʣʥʷʶʪ ʫʩʨʝʜʥʝʥʠʝ ʜʘʥʥʳʭ, ʧʦʣʫ-

ʯʝʥʥʳʭ ʧʨʠ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʦʙʲʝʟʜʦʚ ʨʘʡʦʥʘ. 

ʇʦ ʵʪʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʉɸʇʈ ʬʦʨʤʠʨʫʝʪ ʜʣʷ ʢʘʞʜʦʡ ɽʉ ʠʟʤʝʨʠʪʝʣʴʥʳʝ 

ʢʘʨʪʳ ʧʦʢʨʳʪʠʷ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʢʘʣʠʙʨʦʚʢʠ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʢʘʟʘʥʠʷ. ʂʘʞʜʳʡ ʦʪʩʯʝʪ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʢʘʨʪʳ ï ʵʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʤʦʱʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ. 

ʂʘʣʠʙʨʦʚʢʘ ʤʦʜʝʣʠ ʧʨʝʜʩʢʘʟʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʙʦʨʝ ʟʥʘʯʝʥʠʡ ʧʦ-

ʧʨʘʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʠʥʠʤʘʣʴʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠ-

ʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʤʝʞʜʫ ʧʨʝʜʩʢʘʟʘʥʥʳʤ ʠ ʠʟʤʝʨʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʫʨʦʚʥʷ 

ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ. ʇʦʧʨʘʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ  

Ὧ ρπ ̅  ˎʜʣʷ ʄʦʩʢʚʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʧʦ ʤʦʜʝʣʠ ʍʘʪʘ. 

 

2.3ʆʧʠʩʘʥʠʝ ʣʘʙʦʨʘʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ  

ï ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ  

ï ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʢ ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʝ  

 

2.4 ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ  

ï ʎʝʣʴ  

ï ʆʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ  

ς ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ  

ï ɺʳʚʦʜʘ 

 

2.5 ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

1. ɺʠʜʳ ʧʦʤʝʭ ʚ ʢʘʥʘʣʘʭ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ  

2. ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʡ ʜʝʮʠʤʝʪʨʦʚʳʭ ʚʦʣʥ ʚ ʩʝʪʷʭ ʤʦʙʠʣʴ-
ʥʦʡ ʩʚʷʟʠ 

3. ʇʦʷʩʥʠʪʝ ʷʚʣʝʥʠʷ ʜʠʬʨʘʢʮʠʠ, ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʨʝʬʨʘʢʮʠʠ? 

4. ʂʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ ʛʦʨʦʜ-
ʩʢʠʭ ʫʩʣʦʚʠʷʭ? 

5. ʏʪʦ ʪʘʢʦʝ ʤʥʦʛʦʣʫʯʝʚʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ?  

6. ʅʘ ʯʝʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʤʦʜʝʣʴ ʆʢʘʤʫʨʳ ʠ ʍʘʪʘ? 

7. ɺ ʯʝʤ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ ʆʢʘʤʫʨʳ ʠ ʍʘʪʘ? 

8. ʂʘʢʠʝ ʵʣʝʤʝʥʪʳ ʚʣʠʷʥʠʷ ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 
ʚʦʣʥʳ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʤʦʜʝʣʠ ʍʘʪʘ? 

9. ʏʪʦ ʪʘʢʦʝ ɼʦʧʣʝʨʦʚʩʢʦʝ ʩʤʝʱʝʥʠʝ ʯʘʩʪʦʪʳ?  

10. ʏʪʦ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʤʝʜʣʝʥʥʳʭ ʠ ʙʳʩʪʨʳʭ ʟʘʤʠʨʘʥʠʡ ʚ ʩʝʪʷʭ ʤʦ-
ʙʠʣʴʥʦʡ ʩʚʷʟʠ? 
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3. ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʏɸʉʊʆʊʅʆ-ʊɽʈʈʀʊʆʈʀɸʃʔʅʆɽ ʇʃɸ-

ʅʀʈʆɺɸʅʀɽ ʉʆʊʆɺʆʁ ʉɽʊʀ ʉɺʗɿʀ 

3.1 ʎʝʣʴ ʨʘʙʦʪʳ  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʯʘʩʪʦʪʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘ-

ʥʠʨʦʚʘʥʠʷ ʩʦʪʦʚʦʡ ʩʝʪʠ ʩʚʷʟʠ. 
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3.2 ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ  

1.ʀʟʫʯʠʪʴ ʦʩʥʦʚʳ ʯʘʩʪʦʪʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʦʜʝʣʠ 

ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʝʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ. 

2.ʇʨʦʠʟʚʝʩʪʠ ʯʘʩʪʦʪʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʝʪʠ ʥʘ ʦʩʥʦʚʝ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

3.ʦʩʫʱʝʩʪʚʠʪʴ ʚʳʙʦʨ ʪʠʧʘ ʢʣʘʩʪʝʨʘ ʩʝʪʠ,  ʠ ʧʨʦʠʟʚʝʩʪʠ ʦʙʦʩʥʦʚʘʥʠʝ ʥʘ 

ʦʩʥʦʚʝ ʨʘʩʯʝʪʦʚ.  

4.ʩʦʩʪʘʚʠʪʴ ʦʙʦʙʱʝʥʥʫʶ ʩʭʝʤʫ ʩʝʪʠ GSM ʠ ʚʳʙʨʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

 

3.3 ʇʨʠʙʦʨʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ  

1.ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ; 

2.ʇʨʠʥʪʝʨ. 

3.4 ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʠʟ ʪʝʦʨʠʠ  

ɺ ʦʜʥʦʨʦʜʥʦʡ ʤʦʜʝʣʠ ʩʝʪʠ ʚʩʝ ɹʉ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʳʝ ʟʥʘʯʝʥʠʷ ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʡ ʠʟʦʪʨʦʧʥʦʡ ʠʟʣʫʯʘʝʤʦʡ ʤʦʱʥʦʩʪʠ (ʕʀʀʄ), ʘʥʪʝʥʥʳ ʩ ʢʨʫʛʦʚʦʡ ɼʅɸ 

ʠ ʦʜʠʥʘʢʦʚʳʤʠ ʚʳʩʦʪʘʤʠ. ʕʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʩʝʭ ɸʉ ʪʘʢʞʝ ʦʜʠʥʘ-

ʢʦʚʳ. ʇʦʣʷʨʠʟʘʮʠʷ ʨʘʜʠʦʚʦʣʥ ʠ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʚʩʝʡ ʦʙʩʣʫʞʠʚʘ-

ʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʷʪʳ ʦʜʠʥʘʢʦʚʳʤʠ. ʉʝʪʴ, ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ ʙʘʟʝ ʨʝʛʫʣʷʨ-

ʥʦʡ ʩʦʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ (ʨʠʩ. 3.1), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʠ ʧʨʘʚʠʣʴ-

ʥʫʶ ʩʝʪʢʫ, ʚ ʢʦʪʦʨʦʡ ɽʉ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʷʤʳʭ ɸB, CD,..., ʚ 

ʚʝʨʰʠʥʘʭ ʦʜʠʥʘʢʦʚʳʭ ʨʘʚʥʦʩʪʦʨʦʥʥʠʭ ʪʨʝʫʛʦʣʴʥʠʢʦʚ, ʥʘʟʳʚʘʝʤʳʭ ʫʟʣʘʤʠ 

(ʪʦʯʢʠ ʘ, ʩ, b). ʋ ʢʘʞʜʦʡ ɹʉ ʩʚʦʷ ʪʝʨʨʠʪʦʨʠʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ï ʢʨʫʛ ʨʘʜʠʫʩʦʤ 

r0. ɻʨʘʥʠʮʳ ʪʝʨʨʠʪʦʨʠʡ ʪʨʝʭ ʩʦʩʝʜʥʠʭ ɹʉ ʧʝʨʝʩʝʢʘʶʪʩʷ ʚ ʦʜʥʦʡ ʪʦʯʢʝ t. ɺ ʨʘʚ-

ʥʦʩʪʦʨʦʥʥʝʤ ʪʨʝʫʛʦʣʴʥʠʢʝ acb ʚʩʝ ʫʛʣʳ ʨʘʚʥʳ (ʘ = 60Á). 

ʅʘ  ʨʠʩʫʥʢʝ 3.1. ὥὸὶȠὥὧ ὧὦ ὥὦ ὶίὭὲὶЍσȟὧᾀὧὸὸᾀ
ὶ ὶ ίzὭὲρȟυὶȢ 

ɿʘʧʠʰʝʤ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʩʝʪʠ: 

¶ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ (ʩʦʩʝʜʥʠʤʠ ɹʉ) 

¶  

                                 Ä ÒЍσȠ                                                                 (3.1ʘ) 

 

¶ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʧʨʷʤʳʤʠ 

¶  

                                            Ὤ ρȟυὶ;                                         (3.1ʙ) 

 

¶ ʩʤʝʱʝʥʠʝ ʫʟʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʦʩʝʜʥʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠ-
ʥʠʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ 

¶ ʩʤʝʱʝʥʠʝ ʫʟʣʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʩʦʩʝʜʥʠʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠ-
ʥʠʷʭ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛ ʜʨʫʛʘ 

¶  

                   ЎÄ
Ѝ

                                   (3.1ʚ) 
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¶ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ɹʉ ʜʦ ʛʨʘʥʠʮʳ ʩʦʪʳ 

¶  

                      ὶ ЎὨȢ                                              (3.1ʛ) 

 

 

 
ʈʠʩʫʥʦʢ 3.1ï ʌʨʘʛʤʝʥʪ ʦʜʥʦʨʦʜʥʦʡ ʤʦʜʝʣʠ 

 

ʇʣʦʱʘʜʠ ʪʨʝʭ ʩʦʩʝʜʥʠʭ ʦʢʨʫʞʥʦʩʪʝʡ ʧʝʨʝʢʨʳʚʘʶʪʩʷ. ʉʦʩʝʜʥʠʝ ɹʉ ʨʘ-

ʙʦʪʘʶʪ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ, ʤʠʥʠʤʘʣʴʥʘʷ ʨʘʟʤʝʨʥʦʩʪʴ ʢʣʘʩʪʝʨʘ Nʢʣ= 3. ʊʘʢʘʷ 

ʩʪʨʫʢʪʫʨʘ ʠʤʝʝʪ ʤʠʥʠʤʘʣʴʥʫʶ ʧʣʦʱʘʜʴ ʧʝʨʝʢʨʳʪʠʷ, ʨʘʚʥʫʶ 21 % ʧʣʦʱʘʜʠ 

ʪʨʝʫʛʦʣʴʥʠʢʘ acb. 

ʉʦʝʜʠʥʠʚ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʦʢʨʫʞʥʦʩʪʝʡ, ʧʦʣʫʯʘʶʪ ʰʝʩʪʠʫʛʦʣʴʥʠʢ, 

ʧʦʣʫʯʠʚʰʠʡ ʥʘʟʚʘʥʠʝ ʩʦʪʳ. ʊʘʢʠʝ ʩʦʪʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʧʣʦʰʥʦʝ ʧʦʢʨʳʪʠʝ 

ʪʝʨʨʠʪʦʨʠʠ ʙʝʟ ʧʝʨʝʢʨʳʪʠʷ ʟʦʥ. ɽʩʣʠ ʚ ʩʦʪʦʚʦʡ ʩʝʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʝʤʴ ʯʘʩʪʦʪ, 

ʪʦ ʚʩʝ ɹʉ ʚ ʧʦʛʨʘʥʠʯʥʳʭ ʩʦʪʘʭ ʙʫʜʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ. ɼʣʷ ʚʳʙʦʨʘ 

ʯʘʩʪʦʪ ʚ ʩʦʩʝʜʥʠʭ ʢʣʘʩʪʝʨʘʭ ʚ ʩʝʪʠ ʧʨʠʤʝʥʷʶʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʘʚʠʣʘ, ʙʣʘʛʦ-

ʜʘʨʷ ʢʦʪʦʨʳʤ ʧʦʣʫʯʘʶʪ ʤʠʥʠʤʘʣʴʥʳʝ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʤʝʭʠ ʥʘ ʩʦʚʧʘ-

ʜʘʶʱʠʭ ʯʘʩʪʦʪʘʭ. ʕʪʠ ʧʨʘʚʠʣʘ ʧʦʷʩʥʠʤ ʥʘ ʧʨʠʤʝʨʝ ʢʣʘʩʪʝʨʘ ʨʘʟʤʝʨʥʦʩʪʴʶ 7. 

ʋʟʣʳ ʩʝʪʠ ʥʘ ʨʠʩʫʥʢʝ 3.2,ʘ ʦʙʦʟʥʘʯʝʥʳ ʪʦʯʢʘʤʠ, ʘ ʮʠʬʨʳ ʦʟʥʘʯʘʶʪ ʥʦʤʝʨ ʩʦʪʳ 

ʚ ʢʣʘʩʪʝʨʝ. ʉʦʝʜʠʥʠʚ ʪʨʠ ʙʣʠʞʘʡʰʠʭ ʫʟʣʘ (ɹʉ) ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʯʘʩʪʦʪʘʤʠ, ʧʦ-

ʣʫʯʠʤ ʪʨʝʫʛʦʣʴʥʠʢ ʩʦʚʤʝʱʝʥʥʦʛʦ ʢʘʥʘʣʘ, ʜʚʘ ʩʤʝʞʥʳʭ ʪʨʝʫʛʦʣʴʥʠʢʘ ʦʙʨʘ-

ʟʫʶʪ ʨʦʤʙ ʩʦʚʤʝʱʝʥʥʦʛʦ ʢʘʥʘʣʘ (ʈʉʂ), ʚʥʫʪʨʠ ʢʦʪʦʨʦʛʦ ʥʝʪ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʯʘʩʪʦʪʘʤʠ. ʄʦʜʝʣʴ ʦʜʥʦʨʦʜʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʠʤʳʢʘʶʱʠʭ 

ʜʨʫʛ ʢ ʜʨʫʛʫ ʈʉʂ ʩ ʦʜʠʥʘʢʦʚʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʯʘʩʪʦʪ ʚʥʫʪʨʠ ʈʉʂ. 

ɺ ʤʦʜʝʣʠ ʫʜʦʙʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʦʩʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʢʦʦʨʜʠʥʘʪ 

(X,Y), ʫʛʦʣ ʤʝʞʜʫ ʦʩʷʤʠ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 60Á, ʩʦʚʤʝʩʪʠʚ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ 

ʩ ʦʜʥʠʤ ʠʟ ʫʟʣʦʚ ʩʝʪʠ. ɺ ʵʪʦʡ ʩʠʩʪʝʤʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʜʦ ʣʶ-

ʙʦʛʦ ʫʟʣʘ ʩʝʪʠ 

                                         Äˎ ˞ 8 89 9                           (3.1ʜ) 

ʂʘʞʜʘʷ ʩʪʦʨʦʥʘ ʈʉʂ ʚ ʦʜʥʦʨʦʜʥʦʡ ʤʦʜʝʣʠ ʧʨʠʥʘʜʣʝʞʠʪ ʜʚʫʤ ʩʤʝʞʥʳʤ 

ʨʦʤʙʘʤ, ʧʦʵʪʦʤʫ ʥʘ ʥʝʡ ʤʦʞʝʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ ʜʚʘ ʫʟʣʘ ʩʝʪʠ. ʉʪʦʨʦʥʘ 
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ʨʦʤʙʘ ʥʝ ʤʦʞʝʪ ʩʦʚʧʘʜʘʪʴ ʩ ʦʩʷʤʠ X, Y. ʉʣʝʜʦʚʘʪʝʣʴʥʦ. (3.1ʜ) ʦʧʨʝʜʝʣʷʝʪ 

ʪʘʢʞʝ ʠ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ ʫʟʣʘʤʠ ʩʝʪʠ. 

 

 
ʈʠʩʫʥʦʢ 3.2 ï ʄʦʜʝʣʴ ʦʜʥʦʨʦʜʥʦʡ ʩʝʪʠ: 

ʘ-ʘ = 2 ʠ b= 2,b-ʘ = 1 ʠ b= 3 

 

ɺ ʢʘʯʝʩʪʚʝ ʝʜʠʥʠʮʳ ʤʘʩʰʪʘʙʘ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 

ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʫʟʣʘʤʠ D0= 1. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʩʝ ʨʘʩʩʪʦʷʥʠʷ 

ʚ ʤʦʜʝʣʠ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʮʝʣʳʤʠ ʯʠʩʣʘʤʠ. ʆʙʨʘʪʠʚʰʠʩʴ ʢ (3.1ʘ), ʚʠʜʠʤ, 

ʯʪʦ D0= 1 ʧʨʠ 

                                     Ä ÒЍσ ρ                                             (3.2) 

 

ʛʜʝ d0 ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʤʘʩʰʪʘʙʘ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʯʠʩʣʦ ʫʟʣʦʚ ʚ ʈʉʂ ʨʘʚʥʦ ʨʦʤʙʠʯʝʩʢʦʤʫ ʯʠʩʣʫ, ʢʦʪʦʨʦʝ ʚ 

ʤʦʜʝʣʠ ʩʝʪʠ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ ʨʘʟʤʝʨʥʦʩʪʠ ʢʣʘʩʪʝʨʘ, 

 

                                    ὔ̋ ̌ ὥ ὥὦ ὦ                                      (3.3) 

 

ʛʜʝ ʘ ʠ b - ʮʝʣʳʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʯʠʩʣʘ, ʢʦʪʦʨʳʝ ʥʝ ʠʤʝʶʪ ʦʙʱʝʛʦ ʜʝʣʠ-

ʪʝʣʷ. 

ɺʳʨʘʞʝʥʥʦʝ ʮʝʣʳʤ ʯʠʩʣʦʤ ʨʘʩʩʪʦʷʥʠʝ (3.1ʜ) ʤʝʞʜʫ ʫʟʣʘʤʠ 
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                           $ˎ ˞ ЍÁ ÁÂÂ .̋  ̌                               (3.4) 

 

ʇʘʨʘʤʝʪʨʳ ʈʉʂ ʥʘ ʨʠʩʫʥʢʝ. 2,ʘ: ʘ = 1. b= 2, ὔ̋ =̌7; ʥʘ ʨʠʩʫʥʢʝ.3.2,ʙ ʧʦ-

ʢʘʟʘʥʘ ʩʪʦʨʦʥʘ ʈʉʂ ʩ ʧʘʨʘʤʝʪʨʘʤʠ: ʘ = 1, b = 3, Nʢʣ= 13. 

ʋʤʥʦʞʠʚ (3.4) ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʤʘʩʰʪʘʙʘ (3.2), ʧʦʣʫʯʠʤ ʨʘʩ-

ʩʪʦʷʥʠʝ ʤʝʞʜʫ ɹʉ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʯʘʩʪʦʪʘʤʠ ʚ ʩʦʩʝʜʥʠʭ ʢʣʘʩʪʝʨʘʭ 

 

                        Ὠ̋ ̌ Ὀˎ  ˞ Ὠ ὶ σὔ̋  ̌ ̉̌ ̉Ὠ̋ ̌ ήὶ,                (3.5ʙ) 

 

ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ (ʕʄʉ) ʩʝʪʠ. 

ʇʦʷʩʥʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ  ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʩʝʪʠ ʥʘ 

ʧʨʠʤʝʨʝ ʢʣʘʩʪʝʨʘ ʩ ʧʘʨʘʤʝʪʨʘʤʠ: ʘ = 3, b= 2, Nʢʣ= 19. (ʨʠʩʫʥʦʢ.3.3). 

ʉʥʘʯʘʣʘ ʥʘʥʝʩʝʤ ʩʝʪʢʫ ʩʦʪ ʠ ʚʳʙʝʨʝʤ ʮʝʥʪʨʘʣʴʥʫʶ ʩʦʪʫ ʩ ʥʦʤʝʨʦʤ 1. 

ɿʘʪʝʤ ʩʪʨʦʠʤ ʢʣʘʩʪʝʨ ʚʦʢʨʫʛ ʵʪʦʡ ʩʦʪʳ, ʧʨʠʩʚʘʠʚʘʷ ʥʦʤʝʨʘ ʧʦ ʯʘʩʦʚʦʡ 

ʩʪʨʝʣʢʝ. ʇʝʨʚʳʡ ʧʦʷʩ ʧʦʣʫʯʘʝʪ ʥʦʤʝʨʘ 2,3,...,7, ʚʪʦʨʦʡ - ʥʦʤʝʨʘ 8,9,...,19. ʄʳ 

ʧʦʩʪʨʦʠʣʠ ʮʝʥʪʨʘʣʴʥʳʡ ʢʣʘʩʪʝʨ, ʝʛʦ ʛʨʘʥʠʮʘ ʚʳʜʝʣʝʥʘ ʞʠʨʥʦʡ ʣʠʥʠʝʡ. ɿʘʪʝʤ 

ʦʧʨʝʜʝʣʷʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ʮʝʥʪʨʘʣʴʥʦʡ ʩʦʪʳ 1 ʜʣʷ ʩʦʩʝʜʥʠʭ ʢʣʘʩʪʝʨʦʚ. 

ʇʨʦʚʦʜʠʤ ʚʝʨʪʠʢʘʣʴʥʫʶ ʣʠʥʠʶ ʯʝʨʝʟ ʫʟʣʳ 1,2,8. ʆʥʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʩʠ Y ʤʦ-

ʜʝʣʠ. ʅʘ ʥʝʡ ʦʪʢʣʘʜʳʚʘʝʤ ʥʦʨʤʠʨʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʘ ʠ ʧʦʣʫʯʘʝʤ ʪʦʯʢʫ S. 

ʀʟ ʵʪʦʡ ʪʦʯʢʠ ʧʦʜ ʫʛʣʦʤ 60Á ʧʨʦʚʦʜʠʤ ʦʩʴ X, ʥʘ ʢʦʪʦʨʦʡ ʦʪʢʣʘʜʳʚʘʝʤ ʥʦʨʤʠ-

ʨʦʚʘʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ b. ʇʦʣʫʯʘʝʤ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ɹʉ ʩʦʪʳ 1 ʜʣʷ ʩʦʩʝʜʥʝʛʦ 

ʢʣʘʩʪʝʨʘ. ɺʦʢʨʫʛ ʥʝʸ ʩʪʨʦʠʤ ʚʪʦʨʦʡ ʢʣʘʩʪʝʨ ʪʦʯʥʦ ʪʘʢ ʞʝ, ʢʘʢ ʧʝʨʚʳʡ. 

ʊʘʢʠʝ ʧʦʩʪʨʦʝʥʠʷ ʧʦʚʪʦʨʷʝʤ ʜʣʷ ʢʘʞʜʦʡ ʛʨʘʥʠʮʳ ʮʝʥʪʨʘʣʴʥʦʡ ʩʦʪʳ 1. 

ɺʩʝʛʦ ʧʦʣʫʯʠʤ ʰʝʩʪʴ ʩʦʩʝʜʥʠʭ ɹʉ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʦʙʩʫʜʠʣʠ ʨʘʟʤʝʱʝʥʠʝ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʩʝʪʠ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʯʘʩʪʦʪʥʳʤʠ ʛʨʫʧʧʘʤʠ 

(1,2, 3,...,19). ɿʘʪʝʤ ʥʘʜʦ ʧʦʩʪʘʚʠʪʴ ʟ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʥʦʤʝʨʘʤʠ ʛʨʫʧʧ ʥʦ-

ʤʝʨʘ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʠʟ ʧʣʘʥʘ ʯʘʩʪʦʪ ʩʪʘʥʜʘʨʪʘ. ʇʦ ʫʩʣʦʚʠʷʤ ʕʄʉ ʥʝ ʨʝ-

ʢʦʤʝʥʜʫʝʪʩʷ ʚ ʦʜʥʦʡ ʯʘʩʪʦʪʥʦʡ ʛʨʫʧʧʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʩʝʜʥʠʝ ʯʘʩʪʦʪʳ ʧʣʘʥʘ. 

ʀʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʧʦʤʝʭʠ ʥʘ ʩʦʚʧʘʜʘʶʱʠʭ ʯʘʩʪʦʪʘʭ. ʇʦ ʤʦʜʝʣʠ 

ʩʝʪʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʤʝʰʘʶʱʠʭ ʩʪʘʥʮʠʡ. ʕʪʠ ʨʘʩʩʪʦʷʥʠʷ ʥʝʦʙ-

ʭʦʜʠʤʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʜʠʘʥʥʦʛʦ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ. ɺʦʩ-

ʧʦʣʴʟʫʝʤʩʷ ʫʧʨʦʱʝʥʥʳʤ ʨʠʩʫʥʢʦʤ 4, ʛʜʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ ɹʉ - ʪʦʯʢʘ ʆ, ɸʉ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʪʦʯʢʝ A,˙ ˙  ï ʤʝʰʘʶʱʠʝ ʩʪʘʥʮʠʠ. 

ʆʧʨʝʜʝʣʷʝʤ ʫʨʦʚʥʠ ʩʠʛʥʘʣʘ ʠ ʧʦʤʝʭ ʥʘ ɸʉ. ʅʘʠʙʦʣʝʝ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʡ 

ʩʣʫʯʘʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʪ.ʝ. ʧʦ-

ʣʦʞʝʥʠʶ ɸʉ ʥʘ ʛʨʘʥʠʮʝ ʩʦʪʳ ʚ ʪʦʯʢʝ ɸ. 

ʈʘʩʩʪʦʷʥʠʷ ʦʪ ʮʝʥʪʨʘ ʩʦʪʳ ʜʦ ʤʝʰʘʶʱʠʭ ʩʪʘʥʮʠʡ ʥʘʭʦʜʠʤ ʧʦ (3.5ʘ). ʈʘ-

ʜʠʫʩ ʚʥʫʪʨʝʥʥʝʡ ʦʢʨʫʞʥʦʩʪʠ - ʵʪʦ ʨʘʜʠʫʩ ʩʦʪʳ r0. ʈʘʩʩʪʦʷʥʠʝ ʦʪ ʄ1, ʜʦ ʪʦʯʢʠ 

A 

              Ὑ Ὠ̋ ̌ ὶ ή ρὶ                               (3.6ʘ) 

 

ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʤʝʰʘʶʱʠʭ ʩʪʘʥʮʠʡ ʠʤʝʝʤ: 
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ʈʠʩʫʥʦʢ 3.3 ï ʇʦʩʪʨʦʝʥʠʝ ʩʝʪʠ ʩ ʢʣʘʩʪʝʨʦʤ ʨʘʟʤʝʨʥʦʩʪʴʶ 19 

 

                                                 Ὑ ή ή ρὶȠ                                  (3.6ʙ) 

 

                                     Ὑ ή ή ρὶȠ                                  (3.6ʚ) 

 

                                         Ὑ ή ρὶȠ                                               (3.6ʛ) 

 

                                    Ὑ Ὑ                                                            (3.6ʜ) 

 

                                   Ὑ Ὑ                                                             (3.6ʝ) 

 

ʉʦʦʪʥʦʰʝʥʠʷ (3.6ʙ), (3.6ʚ) ʠ (3.6ʘ)ï(3.6ʝ) ʧʦʟʚʦʣʷʶʪ ʨʘʩʩʯʠʪʘʪʴ ʤʝʜʠʘʥ-

ʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʚ ʦʜʥʦʨʦʜʥʦʡ ʩʝʪʠ. 

ʉʪʨʫʢʪʫʨʳ ʨʝʘʣʴʥʳʭ ʩʝʪʝʡ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʪʨʫʢʪʫʨʳ 

ʦʜʥʦʨʦʜʥʦʡ ʩʝʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʠ ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘ ʪʨʘʩʩʘʭ ʤʝʪʘʶ-

ʱʠʭ ʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʳ. 
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ʈʠʩʫʥʦʢ 3.4 ï ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʤʝʰʘʶʱʠʭ ʩʪʘʥʮʠʡ 

 

ɼʣʷ ʥʠʭ ʨʘʩʩʯʠʪʳʚʘʶʪ ʨʝʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ- ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʘ 

ʦʩʥʦʚʝ (3.6ʚ). ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʝʩʪʠ ʨʘʩʯʸʪ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʪʨʘʩʩʳ ʠ ʟʘ-

ʪʝʤ ʩʫʤʤʠʨʦʚʘʪʴ ʤʦʱʥʦʩʪʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ ʧʦʤʝʭ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʚ 

(3.6ʙ) ʟʘʧʠʩʳʚʘʶʪ ʨʝʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʜʣʷ ʢʘʞʜʦʛʦ J 

ʤʝʰʘʶʱʝʛʦ ʩʠʛʥʘʣʘ 

 

                              ή ̉ ρπὰὫᶻ ρπὰὫὙᶻȾὶ Ὧ       (3.7) 

 

ʛʜʝ * ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ; Ὧ - ʧʦʧʨʘʚʢʘ ʥʘ 

ʫʩʣʦʚʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʥʘ ʨʝʘʣʴʥʦʡ ʪʨʘʩʩʝ. 

ʇʦʚʳʰʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʩ ʧʦʤʦʱʴʶ ʘʥʪʝʥʥ 

ɹʉ. ɺ ʦʜʥʦʨʦʜʥʳʭ ʩʦʪʦʚʳʭ ʩʪʨʫʢʪʫʨʘʭ ʥʘ ɹʉ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʩʝʥʘʧʨʘʚʣʝʥʥʳʝ 

ʘʥʪʝʥʥʳ. ʊʘʢʘʷ ʘʥʪʝʥʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʠʙʨʘʪʦʨ (ʰʪʳʨʴ) 

ʜʣʠʥʦʡ ʦʢʦʣʦ 2,2 ʤ ʩ ʥʠʞʥʠʤ ʢʨʝʧʣʝʥʠʝʤ. ɼʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʪʘʢʦʡ 

ʘʥʪʝʥʥʳ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ - ʨʘʚʥʦʤʝʨʥʘʷ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 

ʘʥʪʝʥʥʳ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ɼʅɸ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ɺ ʪʘʙʣʠʮʝ. 3.1 ʧʨʠʚʝʜʝʥʳ, ʧʨʠʤʝʨʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʥʪʝʥʥʳ. 

                                                                         ʊʘʙʣʠʮʘ 3.1 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʫʩʠʣʝʥʠʷ ʘʥ-

ʪʝʥʥʳ, ʜɹ 

6 7 9 

ʐʠʨʠʥʘ ɼʅɸ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ, ʛʨʘʜ 

14 12 6,5 
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ɼʣʷ ʫʤʝʥʴʰʝʥʠʷ ʠʥʪʝʨʬʝʨʝʥʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘʧʨʘʚʣʝʥʥʳʝ ʩʝʢʪʦʨ-

ʥʳʝ ʘʥʪʝʥʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʠʙʨʘʪʦʨ ʘʥʪʝʥʥʳ ʠʤʝʝʪ ʫʛʦʣʢʦʚʳʡ 

ʨʝʬʣʝʢʪʦʨ ʚ ʚʠʜʝ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʩʝʪʢʠ ʣʠʙʦ ʧʣʦʩʢʦʩʪʥʦʡ ʨʝʬʣʝʢʪʦʨ. ʐʠʨʠʥʘ 

ʛʣʘʚʥʦʛʦ ʣʝʧʝʩʪʢʘ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʘʥʪʝʥʥʳ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ Ŭ = 120Á ʚ ʪʨʝʭʩʝʢʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʠ Ŭ = 60Á ʚ ʰʝʩʪʠ-

ʩʝʢʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʝ. 

ɺʳʙʦʨ ʩʝʢʪʦʨʥʦʡ ʩʦʪʦʚʦʡ ʩʪʨʫʢʪʫʨʳ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ 

ʧʦʚʳʰʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 3.5 ʟʘʰʪʨʠʭʦʚʘʥʳ ʩʝʢʪʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʜʠʥʘ-

ʢʦʚʳʝ ʯʘʩʪʦʪʥʳʝ ʢʘʥʘʣʳ ʧʨʠ ʩʝʢʪʦʨʥʳʭ ʘʥʪʝʥʥʘʭ, ʧʨʠʯʝʤ ʜʣʷ ɹʉ ʩ ʥʦʤʝʨʦʤ 1 

ʚʳʙʨʘʥʳ ʪʨʝʭʩʝʢʪʦʨʥʳʝ ʘʥʪʝʥʥʳ, ʘ ʜʣʷ ɹʉ ʩ ʥʦʤʝʨʦʤ 4 ï ʰʝʩʪʠʩʝʢʪʦʨʥʳʝ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʨʠʩʫʥʦʢ 5 ï ʪʦʣʴʢʦ ʠʣʣʶʩʪʨʘʮʠʷ, ʥʦ ʥʝ ʨʫʢʦʚʦʜʩʪʚʦ ʢ ʧʦʩʪʨʦʝ-

ʥʠʶ ʢʣʘʩʪʝʨʘ. ʈʘʩʯʸʪ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʚʳʧʦʣʥʷʶʪ ʜʣʷ ɸʉ ʚ 

ʪʦʯʢʝ ɺ, ʧʦʩʢʦʣʴʢʫ ʵʪʘ ɸʉ ʥʘʭʦʜʠʪʩʷ ʚ ʩʘʤʦʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʧʦʣʦʞʝʥʠʠ. 

ʌʨʘʛʤʝʥʪʳ ʏʊʇ ʧʨʠ Nʢʣ = 7 ʩ ʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʢʪʦʨʥʳʭ ʘʥʪʝʥʥ ʩ ʰʠʨʠʥʦʡ 

ɼʅɸ Ŭ = 120Á ʠ Ŭ = 60Á ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩʫʥʦʢ 3.6,ʘ ʠ 3.6,ʙ. ʉʝʢʪʦʨʳ ʩʦʪ, ʚ ʢʦʪʦ-

ʨʳʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʦʜʠʥʘʢʦʚʳʝ ʯʘʩʪʦʪʳ, ʚʳʜʝʣʝʥʳ ʫʪʦʣʱʝʥʥʳʤʠ ʣʠʥʠʷʤʠ. 

ʇʨʠ Ŭ = 120Á ʯʠʩʣʦ ʤʝʰʘʶʱʠʭ ʩʠʛʥʘʣʦʚ ʩʦʢʨʘʪʠʣʦʩʴ ʜʦ ʜʚʫʭ, ʘ ʨʘʩʩʪʦ-

ʷʥʠ̫ ʤʝʞʜʫ ʤʝʰʘʶʱʠʤʠ ɹʉ ʠ ɸʉ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 

 

                                      2 Ñ πȟχÒ                                          (3.8ʘ) 

 

 

 



48 
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ʩʪʨʫʢʪʫʨʝ 
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ʈʠʩʫʥʦʢ 3.6 ï ʌʨʘʛʤʝʥʪʳ ʢʣʘʩʪʝʨʘ (Nʢʣ = 7) ʩ ʩʝʢʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ 

120Á (ʘ) ʠ 60Á (ʙ) 

 

                                               R6 = q* r0                                    (3.8ʙ) 

ʇʨʠ Ŭ = 60Á ʦʩʪʘʝʪʩʷ ʦʜʠʥ ʤʝʰʘʶʱʠʡ ʩʠʛʥʘʣ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ 

ʤʝʞʜʫ ɸʉ ʥʘ ʢʨʘʶ ʩʦʪʳ ʠ ʤʝʰʘʶʱʝʡ ɹʉ 

 

                                         R6 = R1                                               (3.9) 

ʀʩʧʦʣʴʟʫʷ (3.8ʘ), (3.8,ʙ) ʠ (3.9), ʤʦʞʥʦ ʧʦ (3.6,ʙ). (3.6.ʚ) ʠ (3.6.ʛ) ʥʘʡʪʠ 

ʫʩʨʝʜʥʝʥʥʦʝ ʤʝʜʠʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ. ɿʘʤʠʨʘʥʠʷ ʩʠʛʥʘ-

ʣʦʚ ʥʝ ʫʯʪʝʥʳ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʵʪʠʭ ʚʝʣʠʯʠʥ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʳ 3.2, 

ʛʜʝ ʄ ï ʯʠʩʣʦ ʩʝʢʪʦʨʦʚ ʚ ʩʦʪʝ; Nf - ʥʘʠʤʝʥʴʰʝʝ ʪʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʯʘʩʪʦʪʥʳʭ 

ʢʘʥʘʣʦʚ ʚ ʢʣʘʩʪʝʨʝ. 

ɽʱʸ ʦʜʥʠʤ ʵʬʬʝʢʪʠʚʥʳʤ ʩʧʦʩʦʙʦʤ ʫʚʝʣʠʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ-ʠʥ-

ʪʝʨʬʝʨʝʥʮʠʷ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʘʥʪʝʥʥ ʩʦ ʩʧʝʮʠʘʣʴʥʦ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ 

ʜʠʘʛʨʘʤʤʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ. ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʢʘʞʜʦʡ ʩʦʪʝ ʥʝʦʙʭʦʜʠ-

ʤʳʡ ʫʨʦʚʝʥʴ ʠʟʣʫʯʘʝʤʦʛʦ ʩʠʛʥʘʣʘ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʠʟʣʫʯʝʥʠʷ. ɺ ʥʝʢʦ-

ʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʪʨʝʙʫʝʪʩʷ ʩʠʣʴʥʳʡ ʩʠʛʥʘʣ, ʚ ʜʨʫʛʠʭ - ʩʠʛʥʘʣ ʥʝ ʥʫʞʝʥ. 

                                                                                                  ʊʘʙʣʠʮʘ 3.2 

Nʢʣ ʂʦʵʬʬʠʮʠʝʥʪ 

ʕʄʉ q 

M=1 M=3  

Qc-ʠ,ʙɼ Nf Qc-ʠ,ʙɼ Nf Qc-ʠ,ʙɼ Nf 

4 3,46 ï ï 20 12 26 24 

7 4,6 14,27 7 24,5 21 29 42 

 



49 

 

M6

R0 ã3 

5r0

M1

0

 
ʈʠʩʫʥʦʢ 3.7 ï ʂ ʚʳʯʠʩʣʝʥʠʶ ʫʛʣʘ ɗ 

ʏʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʟʘʜʘʯʘ ʩʦʭʨʘʥʠʪʴ ʵʥʝʨʛʠʶ ʩʠʛʥʘʣʘ ʚʥʫʪʨʠ ʥʝʙʦʣʴʰʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʘʧʨʠʤʝʨ, ʚʜʦʣʴ ʜʦʨʦʛʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʷʶʪ ʪʘʢʦʡ ʩʧʦʩʦʙ, 

ʢʘʢ ʧʦʚʦʨʦʪ ɼʅɸ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ, ʜʣʷ ʵʪʦʛʦ ʦʙʳʯʥʦ ʘʥʪʝʥʥʫ ʥʘʢʣʦ-

ʥʷʶʪ. 

 

ʇʦ ʨʠʩʫʥʢʫ 3.7, ʢʦʪʦʨʳʡ ʧʦʚʪʦʨʷʝʪ ʨʠʩʫʥʦʢ 3.6,ʘ, ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ 

ʫʛʦʣ, ʧʦʜ ʢʦʪʦʨʳʤ (ʥʘ ʩʦʚʧʘʜʘʶʱʠʭ ʯʘʩʪʦʪʘʭ) ʘʥʪʝʥʥʘ ʩʪʘʥʮʠʠ ʄ1 ʦʩʚʝʱʘʝʪ 

ʩʝʢʪʦʨ ʮʝʥʪʨʘʣʴʥʦʡ ʩʦʪʳ ʢʣʘʩʪʝʨʘ: 

— ὥὶὧὸὫ
ὶЍσ

υὶ
ὥὶὧὸὫπȟστφ 

ɽʩʣʠ ʄ1 ʩʦʟʜʘʝʪ ʥʝʜʦʧʫʩʪʠʤʦ ʙʦʣʴʰʫʶ ʧʦʤʝʭʫ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʩʦʪʝ, 

ʤʦʞʥʦ ʧʦʧʳʪʘʪʴʩʷ ʫʤʝʥʴʰʠʪʴ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʦʪ ʄ1 ʚ ʧʨʝʜʝʣʘʭ ʫʛʣʘ ɗ. ʕʪʦʛʦ 

ʤʦʞʥʦ ʜʦʩʪʠʯʴ, ʥʘʢʣʦʥʠʚ ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ ʘʥʪʝʥʥʫ (ʚʝʨʪʠʢʘʣʴʥʳʡ ʚʠʙʨʘ-

ʪʦʨ) ʢ ʧʣʦʩʢʦʩʪʠ ʛʦʨʠʟʦʥʪʘ. ɻʣʘʚʥʳʡ ʣʝʧʝʩʪʦʢ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ 

ʥʘʢʣʦʥʝʥʥʦʡ ʘʥʪʝʥʥʳ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʨʠʩʫʥʦʢ 3.8) ʧʨʠʦʙʨʝʪʘʝʪ 

ʚʳʝʤʢʫ, ʯʪʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʚ ʛʣʘʚʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʧʦʚʳʰʘʝʪ ʦʪ-

ʥʦʰʝʥʠʝ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʩʦʪʝ. ʋʛʦʣ ʥʘʢʣʦʥʘ ʦʙʦʟʥʘʯʝʥ 

ɗ. ʅʘʢʣʦʥ (ʧʦ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʝ) — ρπЈ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʦʤʫ, ʯʪʦ ʚʳʝʤʢʘ 
ʥʘʧʨʘʚʣʝʥʘ ʥʘ ɹʉ ʮʝʥʪʨʘʣʴʥʦʡ ʩʦʪʳ. ʅʘʢʣʦʥ ʧʦʟʟʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ʦʪʥʦʰʝʥʠʝ 

ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʝʮʠʙʝʣʦʚ. ʇʨʠ ʵʪʦʤ ʫʨʦʚʝʥʴ ʧʦʣʝʟʥʦʛʦ 

ʩʠʛʥʘʣʘ ʚ ʩʦʪʝ ʩʦ ʩʪʘʥʮʠʝʡ ʄ1 ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʣʦʱʘʜʠ ʙʫʜʝʪ ʩʥʠʞʝʥ. 

ʈʘʩʩʤʦʪʨʝʥ ʪʘʢʦʡ ʧʨʠʤʝʨ. ʂʦʛʜʘ ɗ =10Á, ʪʦ ʫʨʦʚʝʥʴ ʧʦʤʝʭʠ, ʩʦʟʜʘʚʘʝʤʦʡ 

ʜʘʥʥʦʡ ɹʉ ʚ ʛʣʘʟʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ, ʧʣʦʩʢʦʩʪʠ, ʫʤʝʥʴʰʘʝʪʩʷ 

ʟʘ ʩʯʸʪ ʚʳʝʤʢʠ ʚ ɼʅɸ ʥʘ ʚʝʣʠʯʠʥʫ Ў̍ τ̅.ˎ ʋʨʦʚʝʥʴ ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠ-

ʭʦʜʷʱʝʛʦ ʥʘ ɸʉ, ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʘ ʤʝʩʪʘ ʘʥʪʝʥʥʳ ʵʪʦʡ ɸʉ. ʇʦʩʣʝʜʥʠʡ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʨʘʩʩʪʦʷʥʠʝʤ ʜʦ  
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ʈʠʩʫʥʦʢ 3.8 ï ʜʠʘʛʨʘʤʤʘ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘʢʣʦʥʝʥʥʦʡ ʘʥʪʝʥʥʳ ʚ ʛʦʨʠ-

ʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ɸʉ, ʚʳʩʦʪʦʡ ʘʥʪʝʥʥʳ ɹʉ ʠ ʨʝʣʴʝʬʦʤ. ɽʩʣʠ ɸʉ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʘʟʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʫʛʦʣ ʤʝʩʪʘ ʨʘʚʝʥ 1Á, ʪʦ ʫʨʦʚʝʥʴ ʧʨʠʥʷʪʦʛʦ ʥʘ ɸʉ ʧʦʣʝʟʥʦʛʦ 

ʩʠʛʥʘʣʘ ʠʟ-ʟʘ ʚʳʝʤʢʠ ʚ ɼʅɸ ʫʤʝʥʴʰʘʝʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ Ў̒ = 3,5 ʜɹ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʨʠ ʥʘʢʣʦʥʝ ʘʥʪʝʥʥʳ ʥʘ ʛʣʘʚʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʣʫʯʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴ-

ʥʳʡ ʚʳʠʛʨʳʰ ɺ=Ў̍ Ў̒= 0,5 ʜɹ. 

ʂʦʛʜʘ ʥʘ ʪʨʘʩʩʝ ʥʝʪ ʧʨʦʙʣʝʤʳ ʠʥʪʝʨʬʝʨʝʥʮʠʠ, ʪʦ ʤʦʞʥʦ ʧʦʚʝʨʥʫʪʴ ʘʥ-

ʪʝʥʥʫ çʚʚʝʨʭè (ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ) ʠ ʫʚʝʣʠʯʠʪʴ ʟʦʥʫ ʧʦʢʨʳʪʠʷ. 

ɿʦʥʪʠʯʥʘʷ ʘʥʪʝʥʥʘ ʧʦʟʚʦʣʷʝʪ ʦʛʨʘʥʠʯʠʪʴ ʟʦʥʫ ʧʦʢʨʳʪʠʷ ʠ ʫʤʝʥʴʰʠʪʴ 

ʠʟʣʫʯʝʥʠʝ ʚ ʜʨʫʛʠʝ ʩʦʪʳ. ʂʦʥʩʪʨʫʢʮʠʷ ʘʥʪʝʥʥʳ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.9,ʘ. ɾʝ-

ʣʘʝʤʘʷ ɼʅɸ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʫʩʪʘʥʦʚʢʠ ʥʘʜ ʚʝʨ-

ʪʠʢʘʣʴʥʳʤ ʚʠʙʨʘʪʦʨʦʤ 1 ʜʠʩʢʘ-ʦʪʨʘʞʘʪʝʣʷ 2.ʈʘʟʤʝʨ ʜʠʩʢʘ ʦʧʨʝʜʝʣʷʝʪ ʫʛʦʣ 

ʥʘʢʣʦʥʘ ɼʅɸ. ʕʪʦ ʰʠʨʦʢʦʧʦʣʦʩʥʘʷ ʘʥʪʝʥʥʘ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʧʦʣʦʩʳ ʯʘʩʪʦʪ 

ʘʥʪʝʥʥʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʠʯʝʩʢʠʡ ʵʣʝʤʝʥʪ 3. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʜʠʩʢʦʚ ʩ ʢʦʥʫʩʘʤʠ (ʨʠʩʫʥʦʢ 

3.9,ʙ). ɼʅɸ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ çʥʘʢʣʦʥʷʝʪʩʷè ʠ ʝʸ çʥʘʨʫʞʥʘʷè ʯʘʩʪʴ 

ʧʨʠʦʙʨʝʪʘʝʪ ʬʦʨʤʫ ʟʦʥʪʠʢʘ (ʨʠʩʫʥʦʢ 3.9,ʚ) ʊʘʢʘʷ ɼʅɸ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʤʦʱʥʦʩʪʴ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʦʡ ʧʦʤʝʭʠ ʚ ʩʦʩʝʜʥʝʤ ʢʣʘʩʪʝʨʝ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤ 

ʚʳʙʦʨʝ ʚʳʩʦʪʳ ʫʩʪʘʥʦʚʢʠ ʘʥʪʝʥʥʳ ʠ ʧʦʣʫʯʠʪʴ ʚʳʠʛʨʳʰ ʚ ʚʝʣʠʯʠʥʝ ʦʪʥʦʰʝ-

ʥʠʷ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ. 
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ʈʠʩʫʥʦʢ 3.9 ï ʢ ʧʦʷʩʥʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʟʦʥʪʠʯʥʦʡ ʘʥʪʝʥʥʳ:  

ʘ ï ʢʦʥʩʪʨʫʢʮʠʷ ʘʥʪʝʥʥʳ ʩ ʦʜʥʠʤ ʜʠʩʢʦʤ; ʙ ï ʢʦʥʩʪʨʫʢʮʠʷ ʘʥʪʝʥʥʳ ʩ 

ʥʝʩʢʦʣʴʢʠʤʠ ʜʠʩʢʘʤʠ; ʚï ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʟʦʥʪʠʯʥʦʡ ʘʥʪʝʥʥʳ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

 

ɺ ʪʘʙʣʠʮʝ 3.3 ʜʣʷ ʢʣʘʩʪʝʨʘ ʨʘʟʤʝʨʥʦʩʪʴʶ 7 (q = 4.6) ʠ ʩʦʪ ʨʘʜʠʫʩʦʤ r0 = 

3,2 ʢʤ ʧʨʠʚʝʜʝʥʳ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ: 2 ð ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʤʘʢʩʠʤʫʤʘ ɼʅɸ ʥʘ 

ʛʨʘʥʠʮʫ ʩʦʪʳ ʠ ɣ1 ð ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ɹʉ ʩʦʩʝʜʥʝʛʦ ʢʣʘʩʪʝʨʘ (ʧʨʠ ʦʜʠʥʘʢʦ-

ʚʳʭ ʯʘʩʪʦʪʘʭ). ʇʨʠ ʵʪʦʤ ʨʘʟʥʦʩʪʴ ʚ ʫʩʠʣʝʥʠʠ ʘʥʪʝʥʥʳ ʜʣʷ ʵʪʠʭ ʪʦʯʝʢ ʩʦʩʪʘʚ-

ʣʷʝʪ 3 ʜɹ. ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʘʥʪʝʥʥʳ 11 ʜɹ. 

                                                                                                       ʊʘʙʣʠʮʘ 3.3 

h1,ʤ Ɋ2,ʛʨʘʜ ɣ1,ʛʨʘʜ 

30 0,54 0,12 

90 1,63 0,35 

150 2,71 0,59 
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ʈʠʩʫʥʦʢ 3.10 ï ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ 1 ʢʣʘʩʪʝʨʘ ʜʣʷ ʩʝʢʪʦʨʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʧʨʠ Ŭ = 120Á 

ʕʬʬʝʢʪʠʚʥʳʝ ʤʦʜʝʣʠ ʢʣʘʩʪʝʨʦʚ. ɺʳʙʦʨ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʯʘʩʪʦʪʥʳʭ ʛʨʫʧʧ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʘ ʤʝ-

ʰʘʶʱʠʭ ʩʠʛʥʘʣʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʤʦʜʝʣʝʡ ʢʣʘʩʪʝʨʦʚ ̫ ʚʣʷʝʪʩʷ ʦʜ-

ʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʫʚʝʣʠʯʝʥʠʷ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ-ʠʥʪʝʨʬʝʨʝʥʮʠʷ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ 1 ʢʣʘʩʪʝʨʘ ʚ ʩʝʢʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʨʠ Ŭ = 120Á 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.10. ʂʣʘʩʪʝʨ ʚʢʣʶʯʘʝʪ ʜʝʚʷʪʴ ʛʨʫʧʧ ʯʘʩʪʦʪʥʳʭ ʢʘ-

ʥʘʣʦʚ. ʅʘ ɸʉ ʧʨʠʭʦʜʷʪ ʪʨʠ ʤʝʰʘʶʱʠʭ ʩʠʛʥʘʣʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʚ ʢʣʘʩʩʠʯʝ-

ʩʢʦʡ ʪʨʸʭʩʝʢʪʦʨʥʦʡ ʩʪʨʫʢʪʫʨʝ (ʨʠʩʫʥʦʢ 3.6,ʙ) ʧʨʠ Nʢʣ = 7 ʠʩʧʦʣʴʟʫʝʪʩʷ 21 ʯʘ-

ʩʪʦʪʥʘʷ ʛʨʫʧʧʘ ʠ ʥʘ ɸʉ ʧʨʠʭʦʜʷʪ ʜʚʘ ʤʝʰʘʶʱʠʭ ʩʠʛʥʘʣʘ. 

ʕʬʬʝʢʪʠʚʥʘʷ ʤʦʜʝʣʴ 2 ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʰʝʩʪʠʩʝʢʪʦʨʥʳʭ ʩʦʪʘʭ. ʂʣʘʩʪʝʨ 

ʚʢʣʁʯʘʝʪ 12 ʛʨʫʧʧ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ. ʂʘʞʜʘʷ ʯʘʩʪʦʪʘ ʜʚʘʞʜʳ ʧʦʚʪʦʨʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʤʦʜʝʣʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʯʝʪʳʨʝʭ ʪʠʧʦʚ ɹʉ. ʅʘ ɸʉ ʧʨʠʭʦʜʷʪ ʪʨʠ ʤʝʰʘ-

ʶʱʠʭ ʩʠʛʥʘʣʘ. ɼʣʷ ʩʨʘʚʥʝʥʠʷ: ʚ ʢʣʘʩʩʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ (ʨʠʩʫʥʦʢ 3.6,ʙ) ʧʨʠ 

Nʢʣ = 7 ʥʘ ɸʉ ʧʨʠʭʦʜʷʪ ʜʚʘ ʤʝʰʘʶʱʠʭ ʩʠʛʥʘʣʘ, ʦʜʥʘʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 42 ʯʘ-

ʩʪʦʪʥʳʝ ʛʨʫʧʧʳ. 

 

3.5ʏʘʩʪʦʪʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʩʝʪʠ 

ɿʘʜʘʥʠʝ:  

ɺʳʧʦʣʥʠʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʯʘʩʪʦʪʥʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʦʜʩʠʩʪʝʤʳ ʙʘʟʦ-

ʚʳʭ ʩʪʘʥʮʠʡ ʩʝʪʠ GSM-900 ʥʘ ʟʘʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʢʘʞʜʦʡ ʟʦʥʳ ʟʘʜʘʥ 

ʨʘʜʠʫʩ R, ʢʦʣʠʯʝʩʪʚʦ ʘʙʦʥʝʥʪʦʚ N ʚ ʏʅʅ, ʥʘʛʨʫʟʢʘ ʦʪ ʦʜʥʦʛʦ ʘʙʦʥʝʥʪʘ Y ʚ 

ʏʅʅ. ʇʨʠ ʨʘʩʯʝʪʝ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʛʨʘʥʠʯʝʥʠʷ:  

Å ʨʘʜʠʫʩ ʩʦʪʳ ʚ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʝ 0.4 ï 6  ʢʤ,  

Å ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪʥʦʛʦ ʢʘʥʘʣʘ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 

70-100%.  

ʅʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʦʪ ʚ ʩʠʩʪʝʤʝ, ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪ-

ʥʳʭ ʢʘʥʘʣʦʚ ʚ ʩʦʪʝ, ʚʳʧʦʣʥʠʪʴ ʧʨʠʩʚʦʝʥʠʝ ʯʘʩʪʦʪ ʚ ʢʣʘʩʪʝʨʝ.  
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ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ BSS.  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʘʙʣʠʮʝʡ 

3.4. 

 

ʊʘʙʣʠʮʘ 3.4 

 ɼʣʷ ʮʝʥʪʨʘʣʴʥʦʡ ʟʦʥʳ ɼʣʷ ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʳ 

R1, ʢʤ N1, ʯʝʣ Y1, ʕʨʣ R2, ʢʤ N2, ʯʝʣ Y2, ʕʨʣ 

0,5-4 500-4000 0,01-0,03 4-10 100-1000 0,01-0,02 

 

ʇʦʨʷʜʦʢ ʨʘʩʯʝʪʘ: 

 

1.1 ʈʘʩʯʝʪ ʧʣʦʱʘʜʠ ʟʦʥʳ S1: 

 
22

11    , ʢʤRS Ö=p  

 

  ʧʣʦʱʘʜʴ ʧʝʨʠʬʝʨʠʡʥʦʡ ʟʦʥʳ S2: 

 
22

122     ,)( ʢʤRRS -Ö=p  

 

1.2 ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʢʘʞʜʦʡ ʟʦʥʝ: 

 

.     ,111 ʕʨʣNYY Ö=ä  

 

.     ,222 ʕʨʣNYY Ö=ä  

 

1.3 ʆʧʨʝʜʝʣʝʥʠʝ ʧʣʦʱʘʜʠ ʩʦʪʳ R1 ʠ R2 ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ: 

 

.    ,3
2

3 22

11
ʢʤRS ʩʦʪʳʩʦʪʳ ÖÖ=  

 

.     ,3
2

3 22

22
ʢʤRS ʩʦʪʳʩʦʪʳ ÖÖ=  

 

1.4 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʩʦʪ ʚ ʢʘʞʜʦʡ ʟʦʥʝ, ʫʯʠʪʳʚʘʷ ʧʝʨʝʢʨʳʪʠʝ 

ʩʦʪ ʚ ʧʨʝʜʝʣʘʭ 20 ï 30% 

ʩʦʪ
S

S
N

ʩʦʪʳ
ʩʦʪ      ,2,1

1

1
1 Ö=  

 

ʩʦʪ
S

S
N

ʩʦʪʳ
ʩʦʪ       ,2,1

2

2
2 Ö=  

 

1.4 ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʩʦʪʝ Yʩʦʪʳ 1 ʠ Yʩʦʪʳ 2: 
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ʕʨʣ
N

Y
Y

ʩʦʪ
ʩʦʪʳ     ,

1

1
1

ä=  

 

.     ,
2

2
2 ʕʨʣ

N
Y

Y
ʩʦʪ

ʩʦʪʳ
ä=  

 

1.5 ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ ʩʝʢʪʦʨʝ Yʩʝʢʪ 1 ʠ Yʩʝʢʪ 2: 

 

.    ,
3

1
1 ʕʨʣ

Y
Y ʩʦʪʳ
ʩʝʢʪ=  

 

.     ,
3

2
2 ʕʨʣ

Y
Y ʩʦʪʳ
ʩʝʢʪ=  

 

1.7 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ ʚ ʩʝʢʪʦʨʝ ʧʨʠ 

ʫʩʣʦʚʠʠ ʧʨʝʚʳʰʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 20%:  

 

ʕʨʣYʩʝʢʪ    ,2,1*1  

 

ʕʨʣYʩʝʢʪ    ,2,1*2  

 

ʇʦ ʛʨʘʬʠʢʫ ʕʨʣʘʥʛʦʚ ʩ ʫʯʝʪʦʤ 5% ʙʣʦʢʠʨʦʚʢʠ ʚʳʟʦʚʘ ʥʘʭʦʜʠʤ ʥʝʦʙʭʦ-

ʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʪʨʘʬʠʢʘ TCH ʚ ʩʝʢʪʦʨʝ ʜʣʷ ʢʘʞʜʦʡ ʟʦʥʳ: 

Nʠʥʬ.ʢʘʥ.ʩʝʢʪ1 ,  ʢʘʥʘʣʦʚ,  

N ʠʥʬ.ʢʘʥ.ʩʝʢʪ2 ,   ʢʘʥʘʣʦʚ.  
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1.8 ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ: 

ɿʥʘʷ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʪʨʘʬʠʢʘ ʊʉʅ, ʧʦ ʪʘʙʣʠʮʝ 2 ʥʘʭʦʜʠʪʩʷ ʥʝʦʙʭʦ-

ʜʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʉʉʅ.  

  

ʊʘʙʣʠʮʘ 3.5. ï ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʊʉʅ ʠ ʉʉʅ.  

ʉʉʅ ʊʉʅ 

1 Ò15 

2 Ò22 

3 Ò29 

 

ɼʘʣʝʝ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʚ ʩʝʢʪʦʨʝ: 

Nʦʙʱ.ʩʝʢʪ1 = ʊʉʅ +ʉʉʅ, ʢʘʥʘʣʦʚ,  

Nʦʙʱ.ʩʝʢʪ2 = ʊʉʅ+ʉʉʅ, ʢʘʥʘʣʦʚ.  

 

1.9 ʅʘʭʦʜʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʚ ʩʝʢʪʦʨʝ: 

 

ʢʘʥʘʣNN     ,8/ʦʙʱ.ʩʝʢʪ.11 ʩʝʢʪ ʏʂ =  

 

ʢʘʥʘʣNN     ,8/ʦʙʱ.ʩʝʢʪ.22 ʩʝʢʪ ʏʂ =  
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ɽʩʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʥʠʟʢʘʷ, ʪʦ ʥʝʦʙ-

ʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʦʡ ʨʘʜʠʫʩ ʩʦʪʳ, ʧʨʠ ʢʦʪʦʨʦʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʙʳʣʘ ʚ ʧʨʝʜʝʣʘʭ 70-100%. 

 

1.10 ʆʧʨʝʜʝʣʝʥʠʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʚ ʩʠʩʪʝʤʝ: 

(ʝʩʣʠ ʚ ʢʣʘʩʪʝʨʝ 3 ʩʦʪʳ) 

 

ʢʘʥʘʣNN      ,331 ʩʝʢʪ ʏʂ1 ʏʂ
ÖÖ=

ä  

 

ʢʘʥʘʣNN     ,332 ʩʝʢʪ ʏʂ2 ʏʂ
ÖÖ=

ä  

 

ɽʩʣʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ ʜʚʫʭ ʯʠʩʝʣ ʙʦʣʴʰʝ 27 ï ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ, ʟʥʘʯʠʪ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʨʘʜʠʫʩ ʩʦʪʳ.  

  

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʟʥʘʯʠʪʴ ʥʦʤʝʨʘ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ, ʪ.ʝ. ʧʨʠʩʚʦʠʪʴ 

ʥʦʤʠʥʘʣʳ ʯʘʩʪʦʪ, ʯʘʩʪʦʪʥʳʤ ʢʘʥʘʣʘʤ ʚ ʢʘʞʜʦʤ ʩʝʢʪʦʨʝ. ʅʘʟʥʘʯʝʥʠʝ ʥʫʞʥʦ 

ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʥʦʤʝʨʘ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʩʦʩʝʜʥʠʭ ʢʣʘʩʪʝ-

ʨʦʚ ʦʪʣʠʯʘʣʠʩʴ ʥʘ 2 ʠ ʙʦʣʝʝ.  

 
ʈʠʩʫʥʦʢ 3.11ï ʅʘʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ. 

 

3.6. ʈʘʩʯʝʪ ʦʙʦʨʫʜʦʚʘʥʠʷ 
 

ʅʘ ʨʠʩ. 3.12 ʧʦʢʘʟʘʥʘ ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ GSM. ɺʩʶ ʩʝʪʴ 

ʤʦʞʥʦ ʣʦʛʠʯʝʩʢʠ ʨʘʟʜʝʣʠʪʴ ʥʘ ʥʝʩʢʦʣʴʢʦ ʯʘʩʪʝʡ: ʧʦʜʩʠʩʪʝʤʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

(BSS), ʧʦʜʩʠʩʪʝʤʫ ʢʦʤʤʫʪʘʮʠʠ (NSS), ʧʦʜʩʠʩʪʝʤʫ ʊʕ ʠ ʊʆ (ʆʄʉ). ʂʨʦʤʝ 

ʪʦʛʦ, ʚ ʦʪʜʝʣʴʥʫʶ ʧʦʜʩʠʩʪʝʤʫ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʩʝʪʴ ʧʘʢʝʪʥʦʡ ʧʝʨʝʜʘʯʠ GPRS.  

6 9 

2 

5 3 

8 

7 1 

4 
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ʈʠʩʫʥʦʢ 3.12 ï ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʧʦʩʪʨʦʝʥʠʷ ʩʝʪʠ GSM. 

 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʠʤ ʧʦʜʩʠʩʪʝʤʫ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ. ʇʦʜʩʠʩʪʝʤʘ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSS) ʩʦʩʪʦʠʪ ʠʟ: 

- ʙʘʟʦʚʳʭ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʠʭ ʩʪʘʥʮʠʡ (BTS) ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʠ ʢʦʥ-

ʬʠʛʫʨʘʮʠʡ  

- ʢʦʥʪʨʦʣʣʝʨʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (BSC).  

ʌʫʥʢʮʠʦʥʘʣʴʥʦ ʢ BSS ʪʘʢʞʝ ʦʪʥʦʩʠʪʩʷ ʤʦʜʫʣʴ ʪʨʘʥʩʢʦʜʝʨʘ ʊʉ (ʯʘʩʪʦ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʩʪʦʨʦʥʝ MSC), ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʤʝʞʜʫ BSC ʠ MSC ʠ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʬʫʥʢʮʠʠ ʢʦʜʠʨʦʚʘʥʠʷ/ʜʝʢʦʜʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ/ʜʝʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʷ ʧʦ ʩʭʝʤʝ 4:1.  

ʀʥʪʝʨʬʝʡʩ Abis ʤʝʞʜʫ ɹʉ ʠ ʢʦʥʪʨʦʣʣʝʨʦʤ ʷʚʣʷʝʪʩʷ ʚʥʫʪʨʝʥʥʠʤ (ʢʘʞ-

ʜʳʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʦʙʦʨʫʜʦʚʘʥʠʷ GSM ʨʝʘʣʠʟʫʝʪ ʝʛʦ ʧʦ-ʩʚʦʝʤʫ), ʧʦʵʪʦʤʫ ʧʨʠ 

ʫʩʪʘʥʦʚʢʝ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʥʪʨʦʣʣʝʨ ʪʦʡ 

ʞʝ ʢʦʤʧʘʥʠʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. ʉʪʳʢʦʚʢʘ ʦʙʦʨʫʜʦʚʘʥʠʷ NSS ʠ BSS ʨʘʟʣʠʯʥʳʭ 

ʧʦʩʪʘʚʱʠʢʦʚ ʚʦʟʤʦʞʥʘ ʧʦ ʦʪʢʨʳʪʦʤʫ ɸ-ʠʥʪʝʨʬʝʡʩʫ (ʤʝʞʜʫ MSC ʠ BSC).  

ɹʘʟʦʚʘʷ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʘʷ ʩʪʘʥʮʠʷ (BTS) ʚʳʧʦʣʥʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʩʠʛʥʘʣʦʚ ʨʘʜʠʦʩʚʷʟʠ ʚ ʩʠʛʥʘʣʳ ʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʙʝʩʧʨʦʚʦʜʥʦʝ ʜʝʤʫʣʴʪʠʧʣʝʢ-

ʩʠʨʦʚʘʥʠʝ ʠ ʤʫʣʴʪʠʧʣʝʢʩʠʨʦʚʘʥʠʝ, ʢʦʜʠʨʦʚʘʥʠʝ ʨʘʜʠʦʢʘʥʘʣʘ ʠ ʬʫʥʢʮʠʶ ʧʝ-

ʨʝʩʢʦʢʘ ʧʦ ʯʘʩʪʦʪʝ ʠ ʭʵʥʜʦʚʝʨʘ. ʂʦʤʧʘʥʠʷ Huawei ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ 

ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʄ900/M1800, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʨʘʟʣʠʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
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ʤʦʜʫʣʝʡ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ (Transceiver Unit,      TRU ʠʣʠ TRX) ʠ ʠʤʝʶʪ ʨʘʟ-

ʥʦʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʠʩʧʦʣʥʝʥʠʝ. ɺʩʝ ʪʠʧʳ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʧʦʟʚʦʣʷʶʪ ʢʦʤ-

ʙʠʥʠʨʦʚʘʪʴ ʤʦʜʫʣʠ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ                  900 ʠ 1800 ʄɻʮ. ʅʘ 

ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʜʣʷ ʧʨʦʜʘʞ ʚ ʈʦʩʩʠʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʙʘʟʦʚʳʝ ʩʪʘʥʮʠʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʠʧʘ ʠʩʧʦʣʥʝʥʠʷ BTS312  (12 TRU) ʠ BTS30 (6 TRU).  

ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ ʄ900/ʄ1800 ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʯʘʩʪʝʡ (ʨʠʩ. 3): ʦʩʥʦʚʥʦʛʦ 

ʙʣʦʢʘ, ʙʣʦʢʘ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ (TRU) ʠ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʡ ʩʠʩʪʝʤʳ.  

 

ʆʩʥʦʚʥʦʡ ʙʣʦʢ ʩʦʩʪʦʠʪ ʠʟ: 

Á ʙʣʦʢʘ ʩʠʥʭʨʦʥʠʟʘʮʠʠ/ʧʝʨʝʜʘʯʠ ʠ ʫʧʨʘʚʣʝʥʠʷ (TMU), 

Á ʙʣʦʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠʥʭʨʦʥʠʟʘʮʠʠ (TDU),  

Á ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʧʝʨʝʜʘʯʠ (TEU),  

Á ʙʣʦʢʘ ʧʠʪʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʧʝʨʝʜʘʯʠ (TES),  

Á ʙʣʦʢʘ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʙʦʪʳ ʚʝʥʪʠʣʷʪʦʨʘ (FMU), 

Á ʙʣʦʢʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (PSU),  

Á ʙʣʦʢʘ ʤʦʥʠʪʦʨʠʥʛʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶ-

ʱʝʡ ʩʨʝʜʳ (PMU),  

Á ʙʣʦʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ (SWITCH BOX),  

Á ʙʣʦʢʘ ʚʝʥʪʠʣʷʪʦʨʘ (FAN BOX),  

Á ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʘ (AIR BOX).  

 

ɹʣʦʢ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʦʚ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʥʘʟʚʘʥʠʷ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʥʝʩʢʦʣʴʢʦ 

ʤʦʜʫʣʝʡ TRU. ɺ ʨʘʤʢʘʭ ʦʜʥʦʡ BTS ʚʦʟʤʦʞʥʦ ʩʤʝʰʠʚʘʥʠʝ TRU, ʨʘʙʦʪʘʶʱʠʭ 

ʚ ʜʠʘʧʘʟʦʥʝ 900 ʠ 1800 ʄɻʮ. 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʣʷ ʢʘʞʜʦʛʦ ʤʦʜʫʣʷ TRU ʥʝʦʙʭʦ-

ʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʦʪʜʝʣʴʥʳʡ ʤʦʜʫʣʴ ʢʦʤʙʘʡʥʝʨʦʚ (CDU).  

 

ɸʥʪʝʥʥʦ-ʬʠʜʝʨʥʘʷ ʩʠʩʪʝʤʘ ʩʦʩʪʦʠʪ ʠʟ:  

Á ʘʥʪʝʥʥʳ,  

Á ʙʣʦʢʘ ʢʦʤʙʘʡʥʝʨʘ (Combiner and Divider Unit, CDU),  

Á ʙʣʦʢʘ ʤʘʯʪʦʚʦʛʦ ʫʩʠʣʠʪʝʣʷ (Tower Amplification unit, ʊɸ), 

Á ʩʠʩʪʝʤʳ ʢʘʙʝʣʝʡ ʩ ʥʠʟʢʠʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʤʦʱʥʦʩʪʠ (low   

consumption transmission cables). ɽʛʦ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ - ʧʝʨʝʜʘʯʘ 

ʠ ʧʨʠʝʤ ʨʘʜʠʦʩʠʛʥʘʣʘ, ʘ ʪʘʢʞʝ ʚʳʜʘʯʘ ʘʚʘʨʠʡʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. 
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ʈʠʩʫʥʦʢ 3.13 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʦʙʦʨʫʜʦʚʘʥʠʷ BTS 

 

ʂʦʥʪʨʦʣʣʝʨ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ BTS ʚʳʧʦʣʥʷʝʪ ʫʧʨʘʚʣʝʥʠʝ ʨʘʜʠʦʨʝʩʫʨ-

ʩʘʤʠ (RR), ʫʧʨʘʚʣʝʥʠʝ ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ BTS, ʫʧʨʘʚʣʝʥʠʝ ʤʦʱʥʦʩʪʴʶ ʠ 

ʚʝʜʝʥʠʝʤ ʩʪʘʪʠʩʪʠʢʠ ʪʨʘʬʠʢʘ ʨʘʜʠʦʢʘʥʘʣʦʚ. ʆʙʦʨʫʜʦʚʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʙʘʟʦ-

ʚʳʭ ʩʪʘʥʮʠʡ ʩʠʩʪʝʤʳ ʄ900/ʄ1800 ʩʦʟʜʘʥʦ ʥʘ ʙʘʟʝ ʮʠʬʨʦʚʦʡ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ ʉ&ʉ08 ʠ ʪʘʢʞʝ, ʢʘʢ ʠ ʢʦʤʤʫʪʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ, ʠʤʝʝʪ ʤʦʜʫʣʴʥʫʶ 

ʩʪʨʫʢʪʫʨʫ. 

ɸʧʧʘʨʘʪʥʘʷ ʯʘʩʪʴ ʄ900/ʄ1800 BSC ʩʦʩʪʦʠʪ ʠʟ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʢʦʤ-

ʤʫʥʠʢʘʮʠʦʥʥʦʛʦ ʤʦʜʫʣʷ (AM/ʉʄ), ʙʘʟʦʚʦʛʦ ʤʦʜʫʣʷ (ɺʄ) ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʙʘʟʳ 

ʜʘʥʥʳʭ (CDB).  

ɽʩʣʠ ʝʤʢʦʩʪʴ ʄ900/ʄ1800 BSC ʥʝ ʧʨʝʚʳʰʘʝʪ 128TRU, ʪʨʝʙʫʝʪʩʷ 

ʪʦʣʴʢʦ ʦʜʠʥ ʤʦʜʫʣʴ ɺʄ, ʘ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʤʦʜʫʣʝ AM/ʉʄ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʪ. 

ɽʩʣʠ ʝʤʢʦʩʪʴ BSC ʧʨʝʚʳʰʘʝʪ 128TRU, ʥʝʦʙʭʦʜʠʤ ʤʦʜʫʣʴ AM/ʉʄ, ʘ ʯʠʩʣʦ 

ɺʄ ʟʘʚʠʩʠʪ ʦʪ ʩʘʤʦʡ ʝʤʢʦʩʪʠ (ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʥʦ ʩʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ 8 ɺʄ) 

(ʂʦʣ-ʚʦ TRU / 128). 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʩʯʝʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʠʧ BTS. 

ɺʳʙʦʨ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʢʦʣʠʯʝʩʪʚʝ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʦʪʝ.    

ɼʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ ʚʳʙʠʨʘʝʤ BTS30 6TRX, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʘʥʘ ʥʘ 6 ʯʘʩʪʦʪ-

ʥʳʭ ʢʘʥʘʣʦʚ, ʪ.ʢ.  ʚ ʩʦʪʘʭ ʦʙʝʠʭ ʟʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦ ʪʨʠ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʘ.   

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ TRX ʚ BTS ʨʘʚʥʦ ʢʦʣ-ʚʫ ʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ ʚ ʩʦʪʝ, 

ʪ.ʝ. ʨʘʚʥʦ 9.  

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ CDU ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʩʝʢʪʦʨʦʚ ʚ ʩʦʪʝ, ʪ.ʝ. ʪʘʢʞʝ 

ʨʘʚʥʦ 3.  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʪʦʢʦʚ ɽ1 ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʩʦʦʪʥʦʰʝʥʠʷ 1TRX ï 2 ʢʘʥʘʣʴ-

ʥʳʭ ʠʥʪʝʨʚʘʣʘ, ʧʦʵʪʦʤʫ ʥʘʤ ʜʦʩʪʘʪʦʯʥʦ 1 ʧʦʪʦʢʘ ɽ1 ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʜʥʦʛʦ 

ʤʦʜʫʣʷ TMU. 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ BSC ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦ-

ʜʫʣʝʡ TRX:  
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2211 *3**3* ʏʂʉɽʂʊʉʆʊʏʂʉɽʂʊʉʆʊ NNNNTRX +=ä  

 

128/ää = TRXBM  

 

ʊʘʙʣʠʮʘ 3.6. ʉʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ BTS. 

 ʎʝʥʪʨʘʣʴʥʘʷ ʟʦʥʘ ʇʝʨʠʬʝʨʠʡʥʘʷ ʟʦʥʘ 

ʊʠʧ BTS BTS312 BTS30 

ʂʦʣʠʯʝʩʪʚʦ BTS   

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ TRX ʚ 

BTS 

  

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ TRX   

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ CDU ʚ 

BTS 

  

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ CDU   

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ TMU ʚ 

BTS 

  

ʂʦʣʠʯʝʩʪʚʦ ʤʦʜʫʣʝʡ TMU   

 

ʊʘʙʣʠʮʘ 3.7. ʉʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʄ900/ʄ1800 BSC. 

ʎʝʥʪʨʘʣʴʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ (CDB)  

ʄʦʜʫʣʴ AM/ʉʄ  

ʄʦʜʫʣʴ ɺʄ  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4.ʀʉʉʃɽɼʆɺɸʅʀɽ ʀ ʀɿʋʏɽʅʀɽ ʇʈʀʅʎʀʇɸ ʌʋʅʂʎʀʆʅʀʈʆɺɸʅʀʗ 

ʊʈɸʅʂʀʅɻʆɺʆʁ ʉʀʉʊɽʄʓ SMARTRUNK -II  
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4.1 ʎʝʣʴ ʨʘʙʦʪʳ 
ʀʟʫʯʝʥʠʝ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʘʧʧʘʨʘʪʥʦʛʦ ʦʙʝʩʧʝ-

ʯʝʥʠʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʝʪʝʡ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʦʣʦʛʠʠ çSmarTrunk-IIè. 

 

4.2 ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ 

1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʨʘʥʢʠʥʛʦʚʳʭ 
ʩʝʪʝʡ ʩʚʷʟʠ. 

2. ʀʟʫʯʠʪʴ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ çSmarTrank-IIè 

3. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʘʧʧʘʨʘʪʫʨʦʡ çSmarTrank-IIè ʠ ʠʟʫʯʠʪʴ ʝʛʦ 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

 

4.3 ʆʙʦʨʫʜʦʚʘʥʠʝ 

1. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ GR-350 

2. ʅʦʩʠʤʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ GP-60 

3. ʂʦʥʪʨʦʣʣʝʨ ST-853 

4. ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

 

4.4 ʂʨʘʪʢʠʝ ʩʚʝʜʝʥʠʷ ʠʟ ʪʝʦʨʠʠ. 

ʊʨʘʥʢʠʥʛ (ʦʪ ʘʥʛʣ. Trunk ï ʧʫʯʦʢ) ï ʵʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ (çʧʫʯʢʘè) ʟʘʨʘʥʝʝ ʥʝ ʟʘʢʨʝʧʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʩʚʷʟʠ 

ʩʨʝʜʠ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʘʙʦʥʝʥʪʦʚ. 

ʆʩʥʦʚʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʪʨʘʥʢʠʥʛʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʫʱʝʩʪʚʝʥʥʦʡ ʵʢʦʥʦ-

ʤʠʠ ʢʘʥʘʣʴʥʦʛʦ ʨʝʩʫʨʩʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʦʙʩʣʫʞʠʚʘʥʠʷ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝ-

ʩʪʚʘ ʘʙʦʥʝʥʪʦʚ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʩʪʝʤʘʤʠ ʩʚʷʟʠ ʩ ʟʘʢʨʝʧʣʝʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ï 

ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʤʠ (ʦʙʳʢʥʦʚʝʥʥʳʤʠ) ʩʠʩʪʝʤʘʤʠ. ʂʦʥʮʝʧʮʠʷ ʪʨʘʥʢʠʥʛʘ ʦʩ-

ʥʦʚʘʥʘ ʥʘ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʦʜʠʥ ʘʙʦʥʝʥʪ ʟʘʥʠʤʘʝʪ ʢʘʥʘʣ ʣʠʰʴ ʚ ʪʝʯʝʥʠʝ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʜʦʣʠ ʦʙʱʝʛʦ ʚʨʝʤʝʥʠ, ʧʨʠʯʝʤ ʚ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʨʦʤʝ-

ʞʫʪʢʘ ʚʨʝʤʝʥʠ ʙʦʣʴʰʠʥʩʪʚʦ ʜʨʫʛʠʭ ʘʙʦʥʝʥʪʦʚ ʥʝ ʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʨʘʥʢʠʥʛ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʧʦʜʚʠʞʥʦʡ ʨʘʜʠʦʩʚʷʟʠ. ʆʜʥʘʢʦ ʩʦʙʩʪʚʝʥʥʦ ʪʨʘʥʢʠʥʛʦʚʳʤʠ 

ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʪʦʣʴʢʦ ʩʠʩʪʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʥʘʟʥʘ-

ʯʝʥʠʷ ʩ ʥʝʟʘʢʨʝʧʣʝʥʥʳʤʠ ʢʘʥʘʣʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʪʨʘʥʢʠʥʛ ʩʪʘʣ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚʧʝʨʚʳʝ. 

 

 

4.5ʆʩʥʦʚʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʩʪʨʦʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʫʩʣʫʛʠ 

ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʨʘʜʠʦʩʚʷʟʠ 

4.5.1 ɺʠʜʳ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ  

ʈʝʯʝʚʘʷ ʩʚʷʟʴ. ɺ ʘʥʘʣʦʛʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʘ ʨʝʯʝʚʳʭ 

ʩʦʦʙʱʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʏʄ ʠ ʤʥʦʛʦʩʪʘʥʮʠ-

ʦʥʥʦʛʦ ʜʦʩʪʫʧʘ ʩ ʯʘʩʪʦʪʥʳʤ ʨʘʟʜʝʣʝʥʠʝʤ ʢʘʥʘʣʦʚ (FDMA). ʏʘʩʪʦʪʥʳʡ ʨʘʟʥʦʩ 

ʤʝʞʜʫ ʢʘʥʘʣʘʤʠ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ 25 ʠʣʠ 12,5 ʢɻʮ. ɺ ʮʠʬʨʦʚʳʭ ʩʠʩʪʝʤʘʭ 
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ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘ ʞʝ ʩʝʪʢʘ ʯʘʩʪʦʪ, ʯʪʦ ʠ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤʘʭ. ʇʨʝʦʙʨʘ-

ʟʦʚʘʥʠʝ ʨʝʯʠ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʩʥʦʚʘʥʦ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʣʠʥʝʡ-

ʥʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ. ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʨʝʯʝʚʳʭ ʩʠʛʥʘʣʦʚ ʜʣʷ ʨʘʟ-

ʣʠʯʥʳʭ ʩʠʩʪʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2,4 ʜʦ 9,6 ʢʙʠʪ/ʩ. ɺ ʮʠʬʨʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠ-

ʩʪʝʤʘʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʜʦʩʪʫʧʘ FDMA ʠ FDMA/TDMA ʠ ʩʧʝʢʪʨʘʣʴʥʦ 

ʵʬʬʝʢʪʠʚʥʳʝ ʤʝʪʦʜʳ ʮʠʬʨʦʚʦʡ ʤʦʜʫʣʷʮʠʠ (GMSK ʠ ʜʨ.). 

ʇʝʨʝʜʘʯʘ ʜʘʥʥʳʭ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʦʚʨʝʤʝʥʥʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠ-

ʩʪʝʤʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ ʚ ʚʠʜʝ ʢʦʨʦʪʢʠʭ ʩʦʦʙʱʝʥʠʡ ʦ ʩʦʩʪʦʷ-

ʥʠʠ ʨʝʩʫʨʩʦʚ ʩʠʩʪʝʤʳ, ʩʪʘʪʫʩʝ ʘʙʦʥʝʥʪʘ, ʢʦʨʦʪʢʠʭ ʪʝʣʝʛʨʘʤʤ ʠ ʜʨ. ɺ ʘʥʘʣʦʛʦ-

ʚʳʭ ʩʠʩʪʝʤʘʭ ʢʦʨʦʪʢʠʝ ʩʦʦʙʱʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʝʨʝʜʘʶʪʩʷ ʧʦ ʢʘʥʘʣʫ ʫʧʨʘʚ-

ʣʝʥʠʷ. ʇʝʨʝʜʘʯʘ ʙʦʣʝʝ ʜʣʠʥʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʤʘ ʧʦ ʨʘʙʦʯʝʤʫ ʢʘʥʘʣʫ. 

 

4.5.2. ʂʦʣʠʯʝʩʪʚʦ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ ʥʘ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʢʦʥʬʠʛʫʨʘʮʠʠ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ: ʦʜ-

ʥʦʟʦʥʦʚʫʶ ʠ ʤʥʦʛʦʟʦʥʦʚʫʶ. ɺ ʦʜʥʦʟʦʥʦʚʦʡ ʩʝʪʠ ʚʩʝ ʨʝʪʨʘʥʩʣʷʪʦʨʳ ʨʘʩʧʦʣʦ-

ʞʝʥʳ ʥʘ ʦʜʥʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɺ ʤʥʦʛʦʟʦʥʦʚʦʡ ʩʝʪʠ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʙʘ-

ʟʦʚʳʭ ʩʪʘʥʮʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʦʙʩʣʫʞʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʉʚʷʟʴ ʤʝʞʜʫ 

ʙʘʟʦʚʳʤʠ ʩʪʘʥʮʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʢʘʥʘʣʘʤ (ʧʨʦʚʦʜʥʳʤ, 

ʨʘʜʠʦʨʝʣʝʡʥʳʤ ʠʣʠ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʤ). 

ɼʣʷ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʭʘʨʘʢʪʝʨʝʥ ʙʦʣʴʰʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʡ ʦʭʚʘʪ 

ʟʦʥ ʦʙʩʣʫʞʠʚʘʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ (7é15 ʢʤ ʠ ʙʦʣʝʝ), ʢʦʪʦʨʳʡ ʦʙʲʷʩʥʷʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʣʦʪʥʦʩʪʴʶ ʘʙʦʥʝʥʪʩʢʦʛʦ ʪʨʘʬʠʢʘ 

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʩʪʦʠʤʦʩʪʠ ʩʠʩʪʝʤʳ. ɺ ʩʦʪʦʚʳʭ ʩʝʪʷʭ, ʛʜʝ ʠʥ-

ʚʝʩʪʠʮʠʠ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʙʳʩʪʨʦ ʦʢʫʧʘʝʪʩʷ, ʘ ʪʨʘʬʠʢ ʧʦʩʪʦʷʥʥʦ ʨʘʩʪʝʪ, ʙʘ-

ʟʦʚʳʝ ʩʪʘʥʮʠʠ ʨʘʟʤʝʱʘʶʪʩʷ ʚʩʝ ʙʦʣʝʝ ʧʣʦʪʥʦ, ʠ ʨʘʜʠʫʩ ʟʦʥ ʧʦʢʨʳʪʠʷ (ʩʦʪ) 

ʫʤʝʥʴʰʝʥʠʷ (ʚ ʛʦʨʦʜʝ ï ʤʘʢʩʠʤʫʤ 3é5 ʢʤ). ʇʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʪʨʘʥʢʠʥʛʦʚʳʭ 

ʩʠʩʪʝʤ ʚʩʝ ʦʙʩʪʦʠʪ ʥʝʩʢʦʣʴʢʦ ʠʥʘʯʝ: ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʦʛʨʘʥʠʯʝʥ, ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʡ 

ʥʫʞʥʦ ʦʙʩʣʫʞʠʪʴ ʩ ʧʦʤʦʱʴʶ ʦʜʥʦʛʦ ʢʦʤʧʣʝʢʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʙʘʟʦʚʦʡ ʩʪʘʥ-

ʮʠʠ ʚʦʟʤʦʞʥʦ ʙʦʣʴʰʫʶ ʪʝʨʨʠʪʦʨʠʶ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʦʱʦʩʪʴ ʘʙʦʥʝʥʪʩʢʦʛʦ 

ʧʝʨʝʜʘʪʯʠʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʝʤʢʦʩʪʠ ʘʢʢʫʤʫʣʷʪʦʨʘ, ʚ ʪʨʘʥ-

ʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʩʦʪʦʚʳʭ. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʤʘʩʩʦ-ʛʘʙʘʨʠʪʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʪʘʥʮʠʡ. ʆʜʥʘʢʦ 

ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʪʨʘʥʢʠʥʛʦʚʳʤ ʩʠʩʪʝ-

ʤʘʤ ʦʭʚʘʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʝʩʴ ʩʧʝʢʪʨ ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʧʦʪʨʝʙʠ-

ʪʝʣʷ ʚ ʧʦʜʚʠʞʥʦʡ ʩʚʷʟʠ. ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʟʥʦʨʦʜʥʳʭ ʧʦ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʫʩʪʨʦʡʩʪʚ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ï ʵʪʦ ʝʱʝ ʦʜʠʥ ʧʫʪʴ ʢ ʤʠ-

ʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ. 

ʆʪʤʝʪʠʤ ʪʘʢ ʞʝ, ʯʪʦ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʥʘ ʙʘʟʝ ʩʚʦʠʭ ʢʘ-

ʥʘʣʦʚ ʦʨʛʘʥʠʟʦʚʘʪʴ ʥʝʟʘʚʠʩʠʤʳʝ ʚʳʜʝʣʝʥʥʳʝ ʩʝʪʠ ʩʚʷʟʠ (ʠʣʠ, ʢʘʢ ʧʨʠʥʷʪʦ ʛʦ-
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ʚʦʨʠʪʴ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ, ʯʘʩʪʥʳʝ ʚʠʨʪʫʘʣʴʥʳʝ ʩʝʪʠ). ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝ-

ʩʢʦʣʴʢʦ ʦʨʛʘʥʠʟʘʮʠʡ ʤʦʛʫʪ ʩʦʚʤʝʩʪʥʳʤʠ ʫʩʠʣʠʷʤʠ ʨʘʟʚʝʨʥʫʪʴ ʝʜʠʥʫʶ ʩʠ-

ʩʪʝʤʫ ʨʝʩʫʨʩʘ, ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

 

4.5.3 ʍʵʥʜʦʚʝʨ 

ɺ ʤʥʦʛʦʟʦʥʦʚʳʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʦʜʥʦʛʦ ʩʘʡʪʘ ʚ 

ʜʨʫʛʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʢʣʶʯʝʥʠʷ ʧʦʜʚʠʞʥʦʛʦ ʘʙʦʥʝʥʪʘ ʥʘ 

ʩʚʦʙʦʜʥʳʡ ʢʘʥʘʣ, ʜʦʩʪʫʧʥʳʡ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚ ʥʦʚʦʡ ʟʦʥʝ ʩʚʷʟʠ. ʉʤʝʥʘ ʢʘ-

ʥʘʣʘ ʚ ʨʷʜʝ ʧʨʦʩʪʝʡʰʠʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʧʦʪʝʨʝʡ ʩʚʷʟʠ 

ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʪʦʨʝʥʠʷ ʚʳʟʦʚʘ. ʅʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤʘʭ (ʪʠʧʘ 

TETRA) ʧʝʨʝʭʦʜ ʚ ʟʦʥʫ ʜʝʡʩʪʚʠʷ ʜʨʫʛʦʡ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʙʝʟ ʧʦ-

ʪʝʨʠ ʩʦʝʜʠʥʝʥʠʷ (ʢʘʢ ʠ ʚ ʩʦʪʦʚʳʭ ʩʠʩʪʝʤʘʭ); ʵʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʟʳʚʘʝʪʩʷ ʵʩ-

ʪʘʬʝʪʥʦʡ ʧʝʨʝʜʘʯʝʡ ʠʣʠ ʭʵʥʜʦʚʝʨʦʤ (handover). 

ʉʧʦʩʦʙ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ. 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ- 

ʩʧʦʩʦʙ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʘʥʘʣʦʚ ʤʝʞʜʫ ʧʦʜʚʠʞʥʳʤʠ ʘʙʦʥʝʥ-

ʪʘʤʠ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʢʣʘʩʩʘ ʩʠʩʪʝʤ: ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʢʘʥʘʣʦʚ ʥʘ ʘʙʦʥʝʥʪ-

ʩʢʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ (ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ) ʠ ʩ ʥʘʟʥʘʯʝʥʠʝʤ ʢʘʥʘʣʦʚ 

ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ (ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ). 

ʉʠʩʪʝʤʳ ʩ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ (ʩʢʘʥʠʨʫʶʱʠʝ ʩʠ-

ʩʪʝʤʳ). ʏʘʩʪʦ ʧʦʜʦʙʥʳʝ ʩʠʩʪʝʤʳ ʦʰʠʙʦʯʥʦ ʠʤʝʥʫʶʪ ʧʩʝʚʜʦʪʨʘʥʢʠʥʛʦʚʳʤʠ. 

ɺ ʥʠʭ ʨʝʪʨʘʥʩʣʷʪʦʨʳ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʦʙʳʯʥʦ ʥʝ ʩʚʷʟʘʥʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʨʘ-

ʙʦʪʘʶʪ ʥʝʟʘʚʠʩʠʤʦ. ʀʥʪʝʛʨʘʮʠʷ ʩʠʩʪʝʤʳ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ʨʘʜʠʦʩʪʘʥʮʠʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʯʴ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʞʠʚʫʯʝ-

ʩʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤ. ɺ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʝ ʪʨʝʙʫʝʪʩʷ ʩʣʦʞʥʦʡ ʧʨʦʮʝʜʫʨʳ ʨʝʟʝʨʚʠ-

ʨʦʚʘʥʠʷ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʠ ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ, ʧʦ-

ʵʪʦʤʫ ʪʘʢʠʝ ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʦʨʦʛʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ 

ʨʘʟʚʝʨʥʫʪʳ. ʆʙʳʯʥʦ ʩʠʩʪʝʤʳ ʩ ʜʝʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʥʝʙʦʣʴʰʦʡ (1-8 ʢʘʥʘʣʦʚ, ʜʦ 200 ʘʙʦʥʝʥʪʦʚ) ʦʜʥʦʟʦʥʦʚʦʡ ʩʠ-

ʩʪʝʤʳ ʩʚʷʟʠ. ʇʨʠʤʝʨʦʤ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ SmarTrunk II . 

ʉʠʩʪʝʤʳ ʩ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʂ ʪɻʦʤʫ ʢʣʘʩʩʫ ʦʪʥʦʩʷʪʩʷ 

ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʛʨʫʧʧʫ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ, ʩʚʷʟʘʥʥʳʭ 

ʤʝʞʜʫ ʩʦʙʦʡ ʝʜʠʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ. ʅʘʟʥʘʯʝʥʠʝ ʢʘʥʘʣʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʫʶʪʩʷ ʢʘʥʘʣʳ ʜʚʫʭ ʪʠʧʦʚ: ʨʘʙʦʯʠʝ (traffic channel) ʠ ʫʧʨʘʚʣʝ-

ʥʠʷ (control channel). 

ʇʦ ʨʘʙʦʯʝʤʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʶʪʩʷ ʘʥʘʣʦʛʦʚʳʝ ʠʣʠ ʮʠʬʨʦʚʳʝ ʩʦʦʙʱʝʥʠʷ 

ʘʙʦʥʝʥʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʩʠʩʪʝʤʳ (ʘʥʘʣʦʛʦʚʘʷ, ʮʠʬʨʦʚʘʷ). ʇʦ ʢʘʥʘʣʫ 

ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʝʜʘʶʪʩʷ ʩʣʫʞʝʙʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʙʦʯʠʤʠ ʢʘʥʘʣʘʤʠ. ɺʦ ʚʩʝʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʢʘʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷ-

ʶʪʩʷ ʮʠʬʨʦʚʳʤʠ. 

ʅʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʜʚʘ ʪʠʧʘ ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ: 
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ð ʚʳʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ (ʟʘʢʨʝʧʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ): ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʩʣʫʞʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʜʝʣʴʥʳʡ ʢʘʥʘʣ ʩʚʷʟʠ; ʧʦ ʚʳ-

ʜʝʣʝʥʥʦʤʫ ʢʘʥʘʣʫ ʫʧʨʘʚʣʝʥʠʷ ʤʦʛʫʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʢʘʢ ʩʣʫʞʝʙʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

ʪʘʢ ʠ ʢʦʨʦʪʢʠʝ ʩʦʦʙʱʝʥʠʷ ʠ ʪʝʣʝʛʨʘʤʤʳ; 

ð ʨʘʩʧʨʝʜʝʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ (ʥʝʟʘʢʨʝʧʣʝʥʥʳʡ ʢʘʥʘʣ ʫʧʨʘʚʣʝ-

ʥʠʷ): ʟʜʝʩʴ ʥʘ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʢʘʥʘʣʘʭ ʧʨʦʠʩʭʦʜʠʪ ʢʘʢ ʧʝʨʝʜʘʯʘ ʩʣʫʞʝʙʥʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ (ʢʦʜʦʚ ʚʳʟʦʚʘ, ʢʦʜʦʚ ʨʘʜʠʦʩʪʘʥʮʠʡ, ʪʝʣʝʬʦʥʥʳʭ ʥʦʤʝʨʦʚ ʠ ʪ.ʜ.), 

ʪʘʢ ʠ ʧʝʨʝʜʘʯʘ ʘʙʦʥʝʥʪʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ; ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ 

ʚ ʘʥʘʣʦʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʫʙʪʦʥʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ ʯʘʩʪʦʪ 

0...300 ɻʮ. 

4.5.4 ʆʩʥʦʚʥʳʝ ʨʝʞʠʤʳ ʨʘʙʦʪʳ ʠ ʪʠʧʳ ʚʳʟʦʚʦʚ ʩʠʩʪʝʤ ʪʨʘʥʢʠʥʛʦ-
ʚʦʡ ʨʘʜʠʦʩʚʷʟʠ 

1.   ʈʝʞʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

(ʧʝʨʩʦʥʘʣʴʥʦʡ) ʩʚʷʟʠ. ɺ ʵʪʦʤ ʨʝ-

ʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ 

ʜʚʫʤʷ ʧʦʜʚʠʞʥʳʤʠ ʘʙʦʥʝʥʪʘʤʠ ʯʝ-

ʨʝʟ ʨʝʪʨʘʥʩʣʷʪʦʨ. 

2. ɻʨʫʧʧʦʚʦʡ 

(ʜʠʩʧʝʪʯʝʨʩʢʠʡ) ʨʝ-

ʞʠʤ ʩʚʷʟʠ. ɻʨʫʧʧʦ-

ʚʦʡ ʨʝʞʠʤ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥ ʜʣʷ ʦʙʝʩʧʝʯʝ-

ʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʚʩʝʤʠ 

ʯʣʝʥʘʤʠ ʛʨʫʧʧʳ. ʈʘʟ-

ʛʦʚʦʨ ʤʝʞʜʫ ʚʳʟʳʚʘʶʱʠʤ ʘʙʦʥʝʥʪʦʤ ʠ ʣʠʮʦʤ, ʢ ʢʦʪʦʨʦʤʫ ʦʥ ʦʙʨʘʱʘʝʪʩʷ, ʙʫ-

ʜʝʪ ʩʣʳʰʝʥ ʚʩʝʤʠ ʯʣʝʥʘʤʠ ʝʛʦ ʛʨʫʧʧʳ. ɻʨʫʧʧʦʚʦʡ ʚʳʟʦʚ ʚ ʨʘʤʢʘʭ ʦʜʥʦʡ 

ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʚʳʟʦʚʘ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ. 

ɽʛʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʠʟʚʝʩʪʥʳʝ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ. ɺ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʠʩʪʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʟʦʚʘ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʘʙʦʥʝʥ-

ʪʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʂ ʯʠʩʣʫ ʪʘʢʠʭ ʚʳʟʦʚʦʚ ʦʪʥʦʩʷʪʩʷ ʦʙʱʠʡ ʚʳʟʦʚ (all call), 

ʵʢʩʪʨʝʥʥʳʡ ʚʳʟʦʚ (ʦʪ ʜʠʩʧʝʪʯʝʨʘ). ɺ ʩʠʩʪʝʤʘʭ, ʩʧʝʮʠʘʣʴʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ 

ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʛʨʫʧʧʦʚʳʭ ʧʝʨʝʛʦʚʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʦʝ ʚʣʦʞʝ-

ʥʠʝ ʛʨʫʧʧ, ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʠʧʳ ʚʳʟʦʚʦʚ: ʤʥʦʛʦʫʨʦʚ-

ʥʝʚʳʡ, ʤʫʣʴʪʠʛʨʫʧʧʦʚʦʡ ʠ ʪ.ʜ. 
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3. ʈʝʞʠʤ ʩʚʷʟʠ 

ʩ ɸʊʉ ʠ ʋɸʊʉ. ɺ ʵʪʦʤ 

ʨʝʞʠʤʝ ʧʦʜʚʠʞʥʳʡ ʘʙʦ-

ʥʝʥʪ ʤʦʞʝʪ ʩʚʷʟʘʪʴʩʷ ʩ 

ʣʶʙʳʤ ʘʙʦʥʝʥʪʦʤ ʫʯʨʝ-

ʞʜʝʥʯʝʩʢʦʡ ʠʣʠ ʛʦʨʦʜʩʢʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. ʅʝʢʦʪʦʨʳʝ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠ-

ʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʘʙʦʥʝʥʪʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝ ʩʦʝʜʠʥʝʥʠʷ ʩ 

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʦʡ ʛʨʫʧʧʦʡ ʤʳ, ʥʦ ʠ ʜʣʷ ʘʙʦʥʝʥʪʘ ʊʌʆʇ. 

 

 

 

4. ʈʝʞʠʤ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 

ʩʚʷʟʠ ʤʝʞʜʫ ʨʘ-

ʜʠʦʩʪʘʥʮʠʷʤʠ. 

ʄʦʙʠʣʴʥʳʝ ʠ ʧʦʨ-

ʪʘʪʠʚʥʳʝ ʩʪʘʥʮʠʠ 

ʤʦʛʫʪ ʩʚʷʟʘʪʴʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʞʜʫ ʩʦʙʦʡ ʚ ʦʙʭʦʜ ʨʝʪʨʘʥʩʣʷʪʦʨʘ. ʕʪʦ ʦʢʘʟʳʚʘʝʪʩʷ ʦʯʝʥʴ 

ʫʜʦʙʥʦ, ʢʦʛʜʘ ʧʦʜʚʠʞʥʳʝ ʘʙʦʥʝʥʪʳ ʥʘʭʦʜʷʪʩʷ ʚ ʨʘʜʠʫʩʝ ʜʝʡʩʪʚʠʷ ʩʚʦʠʭ ʨʘ-

ʜʠʦʩʪʘʥʮʠʡ, ʥʦ ʚʥʝ ʟʦʥʳ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʝʪʨʘʥʩʣʷʪʦʨʘ. 

4.5.5.ʇʨʠʦʨʠʪʝʪʳ ʜʦʩʪʫʧʘ 

ɺ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʦʨʛʘʥʠʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ ʦʯʝʨʝʜʝʡ ð ʦʯʝʨʝʜʴ ʥʘ 

ʟʘʥʷʪʠʝ ʨʘʙʦʯʠʭ ʢʘʥʘʣʦʚ ʠ ʦʯʝʨʝʜʴ ʢ ʚʳʟʳʚʘʝʤʦʤʫ ʘʙʦʥʝʥʪʫ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʯʝʨʝʜʥʦʩʪʠ ʜʦʩʪʫʧʘ ʢ ʟʘʥʷʪʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʝ ʠʣʠ ʟʘʥʷʪʦʤʫ ʢʘʥʘʣʫ ʚʳ-

ʟʳʚʘʝʤʦʛʦ ʘʙʦʥʝʥʪʘ ʚʚʦʜʷʪʩʷ ʧʨʠʦʨʠʪʝʪʳ. ʇʨʠʦʨʠʪʝʪʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝ-

ʣʠʪʴ, ʢʪʦ ʠʟ ʘʙʦʥʝʥʪʦʚ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʧʝʨʚʦʦʯʝʨʝʜʥʳʡ ʜʦʩʪʫʧ ʠʣʠ ʧʨʘʚʦ ʥʘ 

ʧʨʝʨʳʚʘʥʠʝ ʨʘʟʛʦʚʦʨʘ ʜʨʫʛʠʭ ʘʙʦʥʝʥʪʦʚ. ʇʨʠ ʧʨʠʦʨʠʪʝʪʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ 

ʚʩʝ ʟʘʧʨʦʩʳ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʢʘʥʘʣʘ ʩʪʘʚʷʪʩʷ ʚ ʦʯʝʨʝʜʴ. ʂʘʞʜʳʡ ʟʘʧʨʦʩ ʨʘʩ-

ʧʦʣʘʛʘʝʪʩ̫ ʚ ʥʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʠʦʨʠʪʝʪʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʘʙʦʥʝʥʪʘ, 

ʛʨʫʧʧʳ ʠ ʪʠʧʘ ʚʳʟʦʚʘ. ʅʝʩʢʦʣʴʢʦ ʚʳʟʦʚʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤ ʧʨʠʦʨʠʪʝʪʦʤ ʦʙʳʯʥʦ 

ʦʙʩʣʫʞʠʚʘʶʪʩʷ ʚ ʧʦʨʷʜʢʝ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ. 

4.6. ʉʠʩʪʝʤʘ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ SmarTrunk  II  

ʉʠʩʪʝʤʘ ʘʥʘʣʦʛʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʨʘʜʠʦʩʚʷʟʠ SmarTrunk II ʠʩʧʦʣʴʟʫ-

ʝʪʩʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʨʘʜʠʦʪʝʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʜʫʧʣʝʢʩʥʳʭ ʠ ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ. ʇʦʜʜʝʨ-

ʞʠʚʘʝʪ ʦʪ ʦʜʥʦʛʦ ʜʦ ʰʝʩʪʥʘʜʮʘʪʠ ʨʘʜʠʦʯʘʩʪʦʪʥʳʭ ʢʘʥʘʣʦʚ. ɸʙʦʥʝʥʪʘʤ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥ ʚʳʭʦʜ ʚ ʪʝʣʝʬʦʥʥʫʶ ʩʝʪʴ, ʢʘʞʜʳʡ ʢʘʥʘʣ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜ-
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ʢʣʶʯʝʥ ʢ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤ ʪʝʣʝʬʦʥʥʳʤ ʣʠʥʠʷʤ ʛʦʨʦʜʩʢʦʡ, ʤʝʩʪʥʦʡ ʠʣʠ ʚʝʜʦʤ-

ʩʪʚʝʥʥʦʡ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ.  ʉʠʩʪʝʤʘ SmarTrunk II ʦʪʥʦʩʠʪʩʷ ʢ ʢʣʘʩʩʫ ʦʜʥʦʟʦ-

ʥʦʚʳʭ ʩʠʩʪʝʤ. ʇʩʝʚʜʦʤʥʦʛʦʟʦʥʦʚʳʝ ʩʠʩʪʝʤʳ ʤʦʛʫʪ ʩʪʨʦʠʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʚ ʢʘʯʝʩʪʚʝ ʩʨʝʜʳ ʤʝʞʩʘʡʪʦʚʦʡ ʩʚʷʟʠ. 

ɺʧʝʨʚʳʝ ʩʠʩʪʝʤʘ SmarTrunk ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʘʤʝʨʠʢʘʥʩʢʦʡ ʢʦʤʧʘ-

ʥʠʝʡ Selectone (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ - SmarTrunk Systems, Inc.) ʚ 1992 ʛʦʜʫ. ɺ 

ʩʠʩʪʝʤʝ SmarTrunk ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʪʨʘʥʢʠʥʛʦʚʳʡ ʧʨʦʪʦʢʦʣ ʩ ʨʘʩʧʨʝʜʝʣʝʥʥʳʤ 

ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʝʡ ʩʠʛʥʘʣʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʛʦʣʦʩʦʚʦʤ ʢʘʥʘʣʝ 

ʩ ʧʦʤʦʱʴʶ DTMF ʩʠʛʥʘʣʠʟʘʮʠʠ. 

ɺ 1994 ʛʦʜʫ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ SmarTrunk 

II, ʚ ʢʦʪʦʨʦʡ ʙʳʣ ʧʨʠʤʝʥʝʥ ʮʠʬʨʦʚʦʡ ʧʨʦʪʦʢʦʣ ʦʙʤʝʥʘ ʩʠʛʥʘʣʘʤʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʩ ʤʦʜʫʣʷʮʠʝʡ BPSK, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʦʙʝʩʧʝʯʠʪʴ ʙʦʣʴʰʫʶ ʟʘʱʠʱʝʥʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ ʜʦʩʪʫʧʘ, ʫʚʝʣʠʯʠʪʴ ʨʘʜʠʫʩ ʦʭʚʘʪʘ ʩʠʩʪʝʤʳ, 

ʫʤʝʥʴʰʠʪʴ ʚʨʝʤʷ ʜʦʩʪʫʧʘ ʢ ʢʘʥʘʣʫ ʩʚʷʟʠ ʠ ʜʦʧʦʣʥʠʪʴ ʨʘʩʰʠʨʝʥʥʳʤʠ ʬʫʥʢʮʠ-

ʦʥʘʣʴʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʩʠʩʪʝʤʳ SmarTrunk II ʩʪʘʣʠ ʜʝ-

ʬʘʢʪʦ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʥʝʙʦʣʴʰʠʭ ʪʨʘʥʢʠʥʛʦʚʳʭ ʨʘʜʠʦʪʝʣʝʬʦʥʥʳʭ ʩʠʩʪʝʤ ʧʦ 

ʚʩʝʤʫ ʤʠʨʫ. 

ɻʣʘʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʩʠʩʪʝʤ SmarTrunk II ʷʚʣʷʶʪʩʷ ʰʠʨʦʢʠʡ ʘʩʩʦʨ-

ʪʠʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʩʪʦʪʘ ʧʝʨʝʜʝʣʢʠ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʚ 

ʪʨʘʥʢʠʥʛʦʚʳʝ, ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴ ʚ ʚʳʙʦʨʝ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ. ʇʦʜʜʝʨʞʢʘ ʧʨʦʪʦ-

ʢʦʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʙʦʣʴʰʠʥʩʪʚʦʤ ʚʝʜʫʱʠʭ ʤʠʨʦʚʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʨʘʜʠʦ-

ʦʙʦʨʫʜʦʚʘʥʠʷ (Motorola, Yaesu/Vertex, Standard, Icom, Kenwood, Maxon, Tait, 

Alinco ʠ ʜʨ.). ʇʨʠʯʝʤ ʚ ʦʜʥʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɼʣʷ ʨʘʙʦʪʳ ʚ ʩʠʩʪʝʤʝ SmarTrunk II ʚʥʫʪʨʴ ʨʘʜʠʦ-

ʩʪʘʥʮʠʠ ʚʩʪʘʚʣʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʫʧʨʘʚʣʷʶʱʠʡ ʪʨʘʥʢʠʥʛʦʚʳʡ ʤʦʜʫʣʴ, ʢʦʪʦ-

ʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʙʦʥʝʥʪʩʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʩ ʙʘʟʦʚʳʤ ʦʙʦ-

ʨʫʜʦʚʘʥʠʝʤ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʳʡ ʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʧʨʦʪʦʢʦʣ. 

ʂ ʜʦʩʪʦʠʥʩʪʚʫ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤ SmarTrunk II ʩʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʥʝʩʪʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʙʘʟʦʚʦʛʦ ʠ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʯʪʦ ʜʝʣʘʝʪ ʠʭ ʣʫʯʰʝʡ ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʥʝʙʦʣʴʰʠʭ ʪʨʘʥʢʠʥʛʦ-

ʚʳʭ ʩʠʩʪʝʤ. ʆʜʥʘʢʦ ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʘʙʦʥʝʥʪʩʢʠʤʠ 

ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ ʚʩʝʭ ʢʘʥʘʣʦʚ ʜʣʷ ʧʦʠʩʢʘ ʩʚʦʙʦʜʥʦʛʦ, ʚʨʝʤʷ ʜʦʩʪʫʧʘ ʢ ʩʠʩʪʝʤʝ 

ʜʦʚʦʣʴʥʦ ʚʝʣʠʢʦ ʠ ʨʘʩʪʝʪ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʯʠʩʣʘ ʢʘʥʘʣʦʚ. 

4.6.1 ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ SmarTrunk  II  

ʂʘʞʜʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʚ ʩʠʩʪʝʤʝ, ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʡ ʘʙʦ-

ʥʝʥʪʩʢʠʡ ʥʦʤʝʨ (ʦʪ 1 ʜʦ 4 ʟʥʘʢʦʚ), ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʙʦʥʝʥʪʘ 

ʚ ʩʠʩʪʝʤʝ ʠ ʚʳʟʦʚʘ ʨʘʜʠʦʩʪʘʥʮʠʠ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ ʠ ʠʟ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ. ɼʣʷ 

ʚʳʟʦʚʘ ʦʜʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʩ ʜʨʫʛʦʡ ʘʙʦʥʝʥʪʩʢʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʜʦʩʪʘʪʦʯʥʦ 

ʟʥʘʪʴ ʧʨʠʩʚʦʝʥʥʳʡ ʝʡ ʥʦʤʝʨ. ɼʣʷ ʚʳʟʦʚʘ ʘʙʦʥʝʥʪʘ ʩʠʩʪʝʤʳ ʠʟ ʪʝʣʝʬʦʥʥʦʡ 

ʩʝʪʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ ʩʠʩʪʝʤʳ ʠ ʧʨʠʩʚʦʝʥʥʳʡ ʥʦʤʝʨ ʨʘ-

ʜʠʦʩʪʘʥʮʠʠ ʚʥʫʪʨʠ ʩʠʩʪʝʤʳ. 

ʇʨʠʝʤ ʚʳʟʦʚʘ. ɺ ʩʠʩʪʝʤʘʭ SmarTrunk II ʨʝʘʣʠʟʘʮʠʷ ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʜʦ-

ʩʪʫʧʘ ʚʦʟʣʦʞʝʥʘ ʥʘ ʘʙʦʥʝʥʪʩʢʠʝ ʨʘʜʠʦʩʪʘʥʮʠʠ. ɸʙʦʥʝʥʪʩʢʠʝ ʨʘʜʠʦʩʪʘʥʮʠʠ 
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ʥʝʧʨʝʨʳʚʥʦ ʩʢʘʥʠʨʫʶʪ ʟʘʧʨʦʛʨʘʤʤʠʨʦʚʘʥʥʳʝ ʢʘʥʘʣʳ ʚ ʦʞʠʜʘʥʠʠ ʚʳʟʦʚʘ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʚʳʟʳʚʥʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʦʜʥʦʤ ʠʟ ʢʘʥʘʣʦʚ ʨʘʜʠʦʩʪʘʥʮʠʷ ʦʩʪʘ-

ʥʘʚʣʠʚʘʝʪ ʩʢʘʥʠʨʦʚʘʥʠʝ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʮʠʬʨʦʚʫʶ ʧʦʩʳʣʢʫ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ. 

ɽʩʣʠ ʚʳʟʦʚ ʘʜʨʝʩʦʚʘʥ ʜʘʥʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʪʦ ʦʥ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ (ʟʚʫʯʠʪ ʚʳ-

ʟʳʚʥʦʡ ʩʠʛʥʘʣ), ʝʩʣʠ ʥʝʪ, ʪʦ ʩʪʘʥʮʠʷ ʩʥʦʚʘ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʩʢʘʥʠʨʦʚʘʥʠʷ. 

ʇʦʩʳʣʢʘ ʟʘʧʨʦʩʘ. ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʚʳʟʦʚʘ ʘʙʦʥʝʥʪʩʢʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ 

ʧʦʩʳʣʘʝʪ ʟʘʧʨʦʩ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʥʘ ʦʜʥʦʤ ʠʟ ʢʘʥʘʣʦʚ. ɽʩʣʠ ʙʘʟʦʚʘʷ ʩʪʘʥʮʠʷ 

ʥʝ ʦʪʚʝʯʘʝʪ, ʪʦ ʨʘʜʠʦʩʪʘʥʮʠʷ ʧʝʨʝʭʦʜʠʪ ʥʘ ʩʣʝʜʫʶʱʝʡ ʢʘʥʘʣ (ʠʟ ʯʠʩʣʘ ʟʘʧʨʦ-

ʛʨʘʤʤʠʨʦʚʘʥʥʳʭ ʚ ʨʘʜʠʦʩʪʘʥʮʠʠ) ʠ ʦʧʷʪʴ ʜʝʣʘʝʪ ʧʦʩʳʣʢʫ ʟʘʧʨʦʩʘ ʠ ʪ.ʜ. ʜʦ ʧʝ-

ʨʝʙʦʨʘ ʚʩʝʭ ʢʘʥʘʣʦʚ. ɽʩʣʠ ʥʠ ʦʜʠʥ ʠʟ ʢʘʥʘʣʦʚ ʥʝ ʜʦʩʪʫʧʝʥ, ʪʦ ʟʚʫʯʠʪ ʩʠʛʥʘʣ 

çʟʘʥʷʪʦè, ʠ ʨʘʜʠʦʩʪʘʥʮʠʷ ʦʧʷʪʴ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʧʨʠʝʤʘ (ʩʢʘʥʠʨʦʚʘʥʠʷ). 

ʆʪʚʝʪ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʧʦʷʚʠʪʴʩʷ ʪʦʣʴʢʦ ʥʘ ʩʚʦʙʦʜʥʦʤ ʢʘʥʘʣʝ. ɺ ʦʪʚʝʪ-

ʥʦʡ ʧʦʩʳʣʢʝ ʩʦʜʝʨʞʠʪʩʷ ʨʝʟʫʣʴʪʘʪ ʧʨʦʚʝʨʢʠ ʣʝʛʘʣʴʥʦʩʪʠ ʘʙʦʥʝʥʪʘ ʠ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʟʘʧʨʦʩʘ ʜʘʥʥʦʛʦ ʪʠʧʘ (ʧʦ ʦʧʠʩʘʥʠʶ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʢʦʥ-

ʪʨʦʣʣʝʨʘ). ɽʩʣʠ ʘʙʦʥʝʥʪʩʢʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ ʧʦʣʫʯʠʣʘ ʦʪʚʝʪ ʦʪ ʙʘʟʳ ʠ ʦʥ ʧʦʣʦ-

ʞʠʪʝʣʝʥ (ʪ.ʝ. ʘʙʦʥʝʥʪʫ ʨʘʟʨʝʰʝʥ ʜʦʩʪʫʧ ʚ ʩʠʩʪʝʤʫ), ʪʦ ʜʘʥʥʳʡ ʢʘʥʘʣ ʟʘʥʠʤʘ-

ʝʪʩʷ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʢʦʥʪʨʦʣʣʝʨ ʬʦʨʤʠʨʫʝʪ ʟʘʧʨʦʩ ʚʳʟʳʚʘʝʤʦʤʫ ʘʙʦʥʝʥʪʫ 

(ʛʨʫʧʧʝ, ʪʝʣʝʬʦʥʥʦʤʫ ʘʙʦʥʝʥʪʫ). ɽʩʣʠ ʧʘʨʘʤʝʪʨʳ ʚʳʟʳʚʘʝʤʦʛʦ ʘʙʦʥʝʥʪʘ 

ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʧʠʩʘʥʠʶ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʪʦ ʚ ʵʬʠʨ ʧʝʨʝʜʘʝʪʩʷ ʮʠʬʨʦʚʘʷ 

ʧʦʩʳʣʢʘ ʩ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʤ ʥʦʤʝʨʦʤ ʪʨʝʙʫʝʤʦʛʦ ʘʙʦʥʝʥʪʘ (ʛʨʫʧʧʳ). ɽʩʣʠ 

ʚʳʟʳʚʘʝʤʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ ʦʪʚʝʯʘʝʪ, ʪʦ ʦʨʛʘʥʠʟʫʝʪʩʷ ʩʝʘʥʩ ʩʚʷʟʠ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ SmarTrunk II:  

Å ʆʜʥʦʟʦʥʦʚʘʷ ʩʠʩʪʝʤʘ ʙʝʟ ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʰʠʨʝʥʠʷ ʜʦ ʤʥʦʛʦʟʦʥʦ-

ʚʦʛʦ ʚʘʨʠʘʥʪʘ; 

Å ɽʤʢʦʩʪʴ ʩʠʩʪʝʤʳ ʜʦ 4096 ʘʙʦʥʝʥʪʦʚ; 

Å ʂʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʦʪ 1 ʜʦ 16; 

Å ʅʝʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ; 

Å ʀʥʜʠʚʠʜʫʘʣʴʥʳʝ ʠ ʛʨʫʧʧʦʚʳʝ ʚʳʟʦʚʳ; 

Å ɼʦ 10 ʫʨʦʚʥʝʡ ʧʨʠʦʨʠʪʝʪʘ; 

Å ɺʦʟʤʦʞʥʦʩʪʴ ʩʚʷʟʠ ʩ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʴʶ; 

Å ɿʘʧʨʝʪ ʚʚʦʜʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʧʝʨʚʳʭ ʮʠʬʨ ʜʣʷ ʢʘʞʜʦʛʦ ʘʙʦʥʝʥʪʘ 

(ʥʘʧʨʠʤʝʨ, ʚʳʭʦʜ ʥʘ ʤʝʞʜʫʛʦʨʦʜʥʫʶ ʩʝʪʴ); 

Å ʆʛʨʘʥʠʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʝʘʥʩʘ ʩʚʷʟʠ ʦʪ 30 ʩ ʜʦ 60 ʤʠʥ; 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ (ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ) ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥ-

ʥʦʝ (RS-232) ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ; 

Å ɺʝʜʝʥʠʝ ʧʨʦʪʦʢʦʣʘ ʚʳʟʦʚʦʚ (ʜʦ 4500 ʟʘʧʠʩʝʡ); 

Å ɼʠʩʪʘʥʮʠʦʥʥʦʝ (ʧʦ ʪʝʣʝʬʦʥʥʦʡ ʣʠʥʠʠ) ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ 

(RS-232) ʩʯʠʪʳʚʘʥʠʝ 

ʧʨʦʪʦʢʦʣʘ ʚʳʟʦʚʦʚ; 

Å ʉʢʦʨʦʩʪʴ ʦʙʤʝʥʘ ʧʨʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʠ ʩʯʠʪʳʚʘʥʠʠ ʜʘʥʥʳʭ 

9600 ʙʦʜ; 

Å ɺʨʝʤʷ ʩʦʝʜʠʥʝʥʠʷ: 0,8 + 0,2*N (ʩʝʢ), ʛʜʝ N - ʢʦʣʠʯʝʩʪʚʦ ʢʘʥʘʣʦʚ ʚ 

ʩʠʩʪʝʤʝ. 
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ɺʠʜʳ ʚʳʟʦʚʦʚ (ʟʚʦʥʢʦʚ), ʧʦʜʜʝʨʞʠʚʘʝʤʳʝ ʩʠʩʪʝʤʦʡ SmarTrunk II:  

Å ʨʘʜʠʦʘʙʦʥʝʥʪ - ʪʝʣʝʬʦʥ; 

Å ʪʝʣʝʬʦʥ - ʨʘʜʠʦʘʙʦʥʝʥʪ; 

Å ʤʝʞʜʫ ʨʘʜʠʦʘʙʦʥʝʥʪʘʤʠ; 

Å ʛʨʫʧʧʦʚʦʡ ʚʳʟʦʚ; 

Å ʵʢʩʪʨʝʥʥʳʡ ʚʳʟʦʚ; 

Å ʧʨʠʦʨʠʪʝʪʥʳʡ ʚʳʟʦʚ; 

Å ʜʠʩʧʝʪʯʝʨʩʢʠʡ ʚʳʟʦʚ. 

 

ɸʙʦʥʝʥʪ ʩʠʩʪʝʤʳ SmarTrunk II ʤʦʞʝʪ ʚʳʡʪʠ ʚ ʪʝʣʝʬʦʥʥʫʶ ʩʝʪʴ, ʪʘʢ ʞʝ 

ʢʘʢ ʠ ʘʙʦʥʝʥʪ ʪʝʣʝʬʦʥʥʦʡ ʩʝʪʠ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʘʙʦʥʝʥʪʘ ʩʠʩʪʝʤʳ SmarTrunk II, 

ʜʣʷ ʯʝʛʦ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʥʘʙʨʘʪʴ ʪʝʣʝʬʦʥʥʳʡ ʥʦʤʝʨ ʩʠʩʪʝʤʳ ʠ ʧʦʩʣʝ ʫʩʪʘ-

ʥʦʚʣʝʥʠʷ ʩʦʝʜʠʥʝʥʠʷ ʜʦʥʘʙʨʘʪʴ ʥʦʤʝʨ ʘʙʦʥʝʥʪʘ (ʦʪ 1 ʜʦ 4 ʟʥʘʢʦʚ) ʚʥʫʪʨʠ ʩʠ-

ʩʪʝʤʳ. 

ɼʣʷ ʧʦʣʥʦʜʫʧʣʝʢʩʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶ-

ʯʝʥʠʷ ʬʘʢʩʘ ʠʣʠ ʤʦʜʝʤʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʘ SmarTrunk II ʦʙʣʘʜʘʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʳʤ ʫʨʦʚʥʝʤ ʩʝʨʚʠʩʘ ʧʦ ʦʙʲʝʜʠʥʝʥʠʶ ʘʙʦʥʝʥʪʦʚ ʩʠʩʪʝʤʳ ʚ 

ʛʨʫʧʧʳ, ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʩʪʨʝʥʥʳʭ ʚʳʟʦʚʦʚ, ʫʩʪʘʥʦʚʢʠ ʫʨʦʚʥʝʡ ʧʨʠʦʨʠʪʝʪʘ, ʚʝ-

ʜʝʥʠʷ ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʧʝʨʝʛʦʚʦʨʦʚ ʠ ʪ.ʧ. 

4.6.2.ɹʘʟʦʚʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʆʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʦʤ 

ʩʠʩʪʝʤʳ SmarTrunk II ʷʚʣʷ-

ʝʪʩʷ ʤʥʦʛʦʢʘʥʘʣʴʥʘʷ ʙʘʟʦʚʘʷ 

ʩʪʘʥʮʠʷ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʨʝ-

ʪʨʘʥʩʣʷʪʦʨʦʚ (ʢʦʣʠʯʝʩʪʚʦ ʢʦ-

ʪʦʨʳʭ ʨʘʚʥʦ ʢʦʣʠʯʝʩʪʚʫ ʢʘ-

ʥʘʣʦʚ ʚ ʩʠʩʪʝʤʝ), ʪʨʘʥʢʠʥʛʦ-

ʚʳʭ ʢʦʥʪʨʦʣʣʝʨʦʚ, ʢʦʤ- ʙʘʡ-

ʥʝʨʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʠʩʪʝʤʳ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

ʂʘʞʜʳʡ ʨʝʪʨʘʥʩʣʷʪʦʨ 

ʫʧʨʘʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʣʝʨʦʤ 

SmarTrunk ST-853. ʉʚʷʟʴ 

ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʧʦ 

ʰʠʥʝ ʜʘʥʥʳʭ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʫʜʘʣʝʥʥʦʝ ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʝ ʚʩʝʡ ʩʠ-

ʩʪʝʤʳ ʧʦ ʦʜʥʦʤʫ ʤʦʜʝʤʫ. 

ʈʘʩʩʤʦʪʨʠʤ ʩʪʨʫʢʪʫʨʫ ʦʜʥʦʢʘʥʘʣʴʥʦʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ Smar-

Trunk II. ɺ ʩʦʩʪʘʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʚʭʦʜʷʪ: 

Å ɼʫʧʣʝʢʩʥʳʡ ʬʠʣʴʪʨ; 

Å ʈʝʪʨʘʥʩʣʷʪʦʨ; 

Å ʂʦʥʪʨʦʣʣʝʨ ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʢʘʥʘʣʘ SmarTrunk ST-853; 

Å ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 13,8ɺ; 

Å ɸʥʪʝʥʥʘ. 

ɼʋʇʃɽʂʉʅʓʁ ʌʀʃʔʊʈ

ʂʆʅʊʈʆʃʃɽʈ ʊʈɸʅʂʆɺʆɻʆ ʂɸʅɸʃɸ

ɹʃʆʂ ʇʀʊɸʅʀʗ 13.8 ɺ

ʇʈʀɽʄʅʀʂ ʇɽʈɽɼɸʊʏʀʂ

ʈɽʊʈɸʅʉʃʗʊʆʈ

ʊʝʣʝʬʦʥʥʘʷ 

ʣʠʥʠʷ 1

ʊʝʣʝʬʦʥʥʘʷ 

ʣʠʥʠʷ 2

220 ɺ

ʋʧʨʘʚʣʝʥʠʝ ɸʫʜʠʦ (ʅʏ)

F in

F out
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ɺʩʝ ʦʙʦʨʫʜʦʚʘʥʠʝ (ʧʝʨʝʜʘʪʯʠʢʠ, ʢʦʥʪʨʦʣʣʝʨʳ, ʢʦʤʙʘʡʥʝʨ, ʠʩʪʦʯʥʠʢʠ 

ʧʠʪʘʥʠʷ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʦʪʢʨʳʪʦʡ ʩʪʦʡʢʝ ʠʣʠ ʘʧʧʘʨʘʪʥʦʤ ʰʢʘʬʫ ʰʠʨʠʥʦʡ 

19". 

ʂʘʢ ʧʨʘʚʠʣʦ, ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ - ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʘʜʠʦʪʝ-

ʣʝʬʦʥʥʦʡ ʩʚʷʟʠ ʦʜʥʦʛʦ ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʢʘʥʘʣʘ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʅʘ ʨʠʩʫʥʢʝ ʧʨʠ-

ʚʝʜʝʥʘ ʩʭʝʤʘ ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʝʡ 4 ʥʝʟʘʚʠʩʠʤʳʭ ʢʘʥʘʣʘ. ʇʨʦʩʪʦʪʘ ʨʘʩʰʠʨʝ-

ʥʠʷ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʜʦʩʪʦʠʥʩʪʚ SmarTrunk II: ʠʤʝʷ ʦʜʠʥ ʠʣʠ ʜʚʘ 

ʢʘʥʘʣʘ, ʤʦʞʥʦ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʫʚʝʣʠʯʠʪʴ ʠʭ ʯʠʩʣʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠ ʩʦ-

ʭʨʘʥʝʥʠʠ ʫʞʝ ʠʤʝʶʱʝʛʦʩʷ ʙʘʟʦʚʦʛʦ ʠ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʈʝʪʨʘʥʩʣʷʪʦʨ. ʈʝʪʨʘʥʩʣʷʪʦʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʧʨʠʝʤʘ ʩʠʛʥʘʣʦʚ ʘʙʦ-

ʥʝʥʪʩʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʥʘ ʯʘʩʪʦʪʝ Fin, ʠʭ ʫʩʠʣʝʥʠʷ ʠ ʧʝʨʝʜʘʯʠ ʥʘ ʯʘʩʪʦʪʝ Fout- 

ɺ ʩʠʩʪʝʤʘʭ SmarTrunk II ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʙʳʝ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʳʝ ʨʝ-

ʪʨʘʥʩʣʷʪʦʨʳ. ɺ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʝʪʨʘʥʩʣʷʪʦʨʳ 

ʄʍ800 ʠ MTR2000. 

 

      ʈʝʪʨʘʥʩʣʷʪʦʨ ʄʍ800. 

ɺʳʩʦʪʘ 89 ʤʤ. ʄʦʱʥʦʩʪʴ 50 

ɺʪ. ʇʠʪʘʥʠʝ +12 ɺ. 

 

        ʈʝʪʨʘʥʩʣʷʪʦʨ MTR2000. 

ʄʦʱʥʦʩʪʴ 40 ʠʣʠ 100 ɺʪ. ʇʠ-

ʪʘʥʠʝ -220 ɺ. 

 

ʈʝʪʨʘʥʩʣʷʪʦʨ ʩʚʷʟʘʥ 

ʰʠʥʦʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʥʠʟʢʦ-

ʯʘʩʪʦʪʥʳʤ ʟʚʫʢʦʚʳʤ ʢʘʥʘ-

ʊʨʘʥʢʦʚʳʡ ʢʦʥʪʨʦʣʣʝʨ 
ST-853

ʊʨʘʥʢʦʚʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ST-853

ʊʨʘʥʢʦʚʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ST-853

ʊʨʘʥʢʦʚʳʡ ʢʦʥʪʨʦʣʣʝʨ 

ST-853

ʇʨʠʝʤʥʠʢ

ʇʝʨʝʜʘʪʯʠʢ

ʇʨʠʝʤʥʠʢ

ʇʝʨʝʜʘʪʯʠʢ

ʇʨʠʝʤʥʠʢ

ʇʝʨʝʜʘʪʯʠʢ

ʇʨʠʝʤʥʠʢ

ʇʝʨʝʜʘʪʯʠʢ

ʇʝʨʝʜʘʶʱʠʡ ʢʦʤʙʘʡʥʝʨ

ɼʘʪʯʠʢ
ʇʝʨʝʢʣʶ-

ʯʘʪʝʣʴ
ʇʦʣʦʩʦʚʦʡ 
ʬʠʣʴʪʨ

ʈʝʪʨʘʥʩʣʷʪʦʨ

ʈʝʪʨʘʥʩʣʷʪʦʨ

ʈʝʪʨʘʥʩʣʷʪʦʨ

ʈʝʪʨʘʥʩʣʷʪʦʨ

ʊʝʣʝʬʦʥʥʳʝ ʣʠʥʠʠ 
ʛʦʨʦʜʩʢʦʡ ɸʊʉ

ʊʝʣʝʬʦʥʥʳʝ ʣʠʥʠʠ 
ʤʝʩʪʥʦʡ ɸʊʉ

ʇʨʠʝʤʥʦ-ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʘʥʝʣʴ

ʇʨʠʝʤʥʘʷ

 ʘʥʪʝʥʥʘ

ʇʝʨʝʜʘʶʱʘʷ 

ʘʥʪʝʥʥʘ
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ʣʦʤ ʩ ʪʨʘʥʢʠʥʛʦʚʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ. ʈʝʪʨʘʥʩʣʷʪʦʨ ʜʦʣʞʝʥ ʠʤʝʪʴ ʭʦʨʦʰʠʝ ʪʝʭ-

ʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʥʘʜʝʞʥʫʶ ʩʠʩʪʝʤʫ ʦʭʣʘʞʜʝʥʠʷ, ʯʪʦ ʥʝʤʘʣʦʚʘʞʥʦ 

ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʠʩʪʝʤʘʭ ʩ ʚʳʩʦʢʠʤ ʨʝʯʝʚʳʤ ʛʨʘʬʠʢʦʤ. 

ʂʦʥʪʨʦʣʣʝʨ. ʂʦʥʪʨʦʣʣʝʨ ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʢʘʥʘʣʘ SmarTrunk ST-853 ʚʳ-

ʧʦʣʥʷʝʪ ʜʝʢʦʜʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʳʭ ʧʦʩʳʣʦʢ ʘʙʦʥʝʥʪʩʢʠʭ ʨʘʜʠʦʩʪʘʥʮʠʡ ʠ ʧʨʦ-

ʚʝʨʷʝʪ ʠʜʝʥʪʠʬʠʢʘʮʠʦʥʥʳʝ ʥʦʤʝʨʘ ʘʙʦʥʝʥʪʦʚ ʠ ʛʨʫʧʧ. ɺ ʧʘʤʷʪʠ ʢʦʥʪʨʦʣʣʝʨʘ 

ʭʨʘʥʠʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦʙʦ ʚʩʝʭ ʘʙʦʥʝʥʪʘʭ ʩʠʩʪʝʤʳ: ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʟʛʦʚʦʨʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʚʝʩʪʠ ʤʝʞʜʫʛʦʨʦʜʥʳʝ ʧʝʨʝʛʦʚʦʨʳ, ʧʨʠ-

ʥʘʜʣʝʞʥʦʩʪʴ ʢ ʛʨʫʧʧʝ ʠ ʪ.ʜ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʠ ʫʩʪʘʥʘʚʣʠ-

ʚʘʝʪʩʷ ʩʝʘʥʩ ʩʚʷʟʠ. ST-853 ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʢʣʶʯʝʥ ʢ ʜʚʫʤ ʪʝʣʝʬʦʥʥʳʤ ʣʠʥʠʷʤ, 

ʦʜʥʘ ʠʟ ʢʦʪʦʨʳʭ ʦʙʣʘʜʘʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʧʨʠʦʨʠʪʝʪʦʤ. ɺ ʩʝʘʥʩʝ ʩʚʷʟʠ çʤʦ-

ʙʠʣʴʥʳʡ ʘʙʦʥʝʥʪ - ʪʝʣʝʬʦʥè ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʣʠʥʠʷ ʩʚʷʟʠ, ʦʜʥʘʢʦ 

ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʩʪʠ ʩʨʦʯʥʳʡ ʚʳʟʦʚ ʟʚʦʥʦʢ ʥʘ ʣʠʥʠʶ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʧʨʠʦʨʠʪʝʪʦʤ ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʨʳʚʘʥʠʶ ʨʘʟʛʦʚʦʨʘ. 

ɺ ʢʦʥʪʨʦʣʣʝʨʝ ST-853 ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʜʢʣʶʯʝʥʠʷ ʚʥʝʰ-

ʥʝʛʦ ʤʦʜʝʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʫʩʢʦʨʠʪʴ ʧʨʦʮʝʩʩ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ 

ʢʦʤʧʴʶʪʝʨʦʤ ʦʧʝʨʘʪʦʨʘ ʩʠʩʪʝʤʳ ʠ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʝʡ. ɽ1ʝʤʘʣʦʚʘʞʥʦ ʥʘʣʠʯʠʝ 

ʚ ST-853 ʮʠʬʨʦʚʦʡ ʰʠʥʳ ʜʘʥʥʳʭ: ʨʘʥʝʝ ʜʣʷ ʩʥʷʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʘʛʨʫʟʢʠ 

ʜʘʥʥʳʭ ʚ ʢʦʥʪʨʦʣʣʝʨʝ ST-852 ʧʨʠʭʦʜʠʣʦʩʴ ʧʦ ʦʯʝʨʝʜʠ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʩʚʷʟʴ ʩ 

ʢʘʞʜʳʤ ʢʦʥʪʨʦʣʣʝʨʦʤ ʢʘʥʘʣʘ (ʘ ʠʭ ʤʦʞʝʪ ʙʳʪʴ ʜʦ 16), ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʮʠʬʨʦʚʦʡ ʰʠʥʳ ʜʘʥʥʳʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʝʨʝʜʘʶʪʩʷ ʚʦ ʚʩʝ ʢʦʥʪʨʦʣʣʝʨʳ ST-

853. 

ʀʥʜʠʢʘʪʦʨʳ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʟʚʦʣʷʶʪ ʩʣʝʜʠʪʴ ʟʘ ʝʛʦ 

ʩʦʩʪʦʷʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʠ ʥʘʩʪʨʦʡʢʠ. ʆʧʠʩʘʥʠʝ ʥʘʟʥʘʯʝʥʠʷ ʠʥʜʠʢʘʪʦ-

ʨʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4.1. 

 

ʊʘʙʣʠʮʘ 4.1 

ʀʥʜʠʢʘʪʦʨ ʎʚʝʪ ʀʥʜʠʢʘʮʠʷ 

POWER ɿʝʣʝʥʳʡ ʇʦʜʘʥʦ ʧʠʪʘʥʠʝ 

TLECO ɿʝʣʝʥʳʡ ʆʪʦʙʨʘʞʘʝʪʩʷ ʦʜʥʦ ʠʟ ʪʨʝʭ ʩʦʩʪʦʷʥʠʡ: 

¶ ʟʚʦʥʦʢ ʧʦ ʣʠʥʠʷʤ 1 ʠʣʠ 2 

¶ ʧʘʫʟʳ ʧʨʠ ʥʘʙʦʨʝ ʥʦʤʝʨʘ 

¶ ʟʚʫʢʦʚʦʡ ʩʦʛʥʘʣ ʠʣʠ ʰʫʤ ʥʘ ʣʠʥʠʷʭ 1 ʠʣʠ 2 

TRANSMIT ʂʨʘʩʥʳʡ ɺʢʣʶʯʝʥʦ ʨʝʣʝ ʧʝʨʝʜʘʯʠ 

SQUELCH ɿʝʣʝʥʳʡ ʅʘ ʧʨʠʝʤʥʦʤ ʢʘʥʘʣʝ ʦʪʢʨʳʪ ʰʫʤʦʧʦʜʘʚʠʪʝʣʴ 

CONNECT ʂʨʘʩʥʳʡ ɺʢʣʶʯʝʥʦ ʨʝʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʣʠʥʠʠ 1 ʠʣʠ 2 

LINE 2 ʂʨʘʩʥʳʡ ʀʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʠʷ 2 
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ʅʘ ʟʘʜʥʝʡ ʧʘʥʝʣʠ ʢʦʥʪʨʦʣʣʝʨʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦʪʝʥʮʠʦʤʝʪʨʳ 

ʥʘʩʪʨʦʡʢʠ (ʫʨʦʚʥʝʡ ʩʠʛʥʘʣʦʚ, ʰʫʤʦʧʦʜʘʚʣʝʥʠʷ, ʜʝʪʝʢʪʦʨʘ ʠʤʧʫʣʴʩʥʦʛʦ 

ʥʘʙʦʨʘ ʠ ʪ.ʜ.), ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ, ʨʘʟʲʝʤʳ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʪʝʣʝʬʦʥʥʳʭ ʣʠ-

ʥʠʡ, ʢʦʤʧʴʶʪʝʨʘ ʠ ʜʨʫʛʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ. 

ʂʦʤʙʘʡʥʝʨʥʘʷ ʩʠʩʪʝʤʘ. ɸʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʢʘʥʘʣʘ ʚ ʩʘʤʦʤ ʧʨʦʩʪʦʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ 

ʠʟ ʜʚʫʭ ʙʘʟʦʚʳʭ ʘʥʪʝʥʥ - ʧʨʠʝʤʥʦʡ ʠ ʧʝʨʝʜʘʶʱʝʡ, ʨʘʟʥʝʩʝʥʥʳʭ 

ʥʘ ʜʦʩʪʘʪʦʯʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʚʣʠʷʥʠʷ ʤʦʱʥʦʩʪʠ, 

ʠʟʣʫʯʘʝʤʦʡ ʧʝʨʝʜʘʪʯʠʢʦʤ, ʥʘ ʧʨʠʝʤʥʠʢ. ʅʦ ʣʫʯʰʠʤ ʨʝʰʝʥʠʝʤ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʫʧʣʝʢʩʥʦʛʦ ʬʠʣʴʪʨʘ - ʫʩʪʨʦʡʩʪʚʘ, ʧʦʟ-

ʚʦʣʷʶʱʝʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʫ ʘʥʪʝʥʥʫ ʜʣʷ ʧʨʠʝʤʘ ʠ ʧʝʨʝʜʘʯʠ, 

ʩʦ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʡ ʠʟʦʣʷʮʠʝʡ ʧʨʠʝʤʥʠʢʘ ʠ ʧʝʨʝʜʘʪʯʠʢʘ. 

ɺ 4-ʭ ʢʘʥʘʣʴʥʦʡ ʩʠʩʪʝʤʝ ʙʦʣʝʝ ʩʣʦʞʥʳʡ ʘʥʪʝʥʥʦ-ʬʠʜʝʨ-

ʥʳʡ ʪʨʘʢʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: ʧʝʨʝʜʘʶʱʫʶ 

ʠ ʧʨʠʝʤʥʫʶ. ɺ ʧʝʨʝʜʘʶʱʝʡ ʯʘʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʘ ʙʘʟʦʚʘʷ ʘʥʪʝʥʥʘ ʠ ʢʦʤ-

ʙʘʡʥʝʨ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʝʨʝʜʘʚʘʪʴ ʩʠʛʥʘʣʳ ʦʪ ʚʩʝʭ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʩʠʩʪʝʤʳ ʦʜ-

ʥʦʚʨʝʤʝʥʥʦ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʤʙʘʡʥʝʨʘ ʧʨʘʢʪʠʯʝʩʢʠ ʫʩʪʨʘʥʷʝʪ ʚʟʘʠʤʥʦʝ ʚʣʠ-

ʷʥʠʝ ʧʝʨʝʜʘʶʱʠʭ ʢʘʥʘʣʦʚ. ɸʥʪʝʥʥʘ ʠ ʧʨʠʝʤʥʘʷ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʧʘʥʝʣʴ ʚ 

ʧʨʠʝʤʥʦʡ ʯʘʩʪʠ ʘʥʪʝʥʥʦ-ʬʠʜʝʨʥʦʛʦ ʪʨʘʢʪʘ ʨʝʰʘʶʪ ʟʘʜʘʯʠ ʧʨʠʝʤʘ ʨʘʜʠʦʩʠʛ-

ʥʘʣʦʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ, ʠʭ ʫʩʠʣʝʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʚʩʝʤ 

ʨʝʪʨʘʥʩʣʷʪʦʨʘʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʫʩʪʨʘʥʷʶʪʩʷ ʤʦʱʥʳʝ ʧʦʤʝʭʠ ʦʪ ʨʘʩʧʦʣʦʞʝʥ-

ʥʳʭ ʧʦʙʣʠʟʦʩʪʠ ʨʘʜʠʦʧʝʨʝʜʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ. 

ɺ ʩʦʩʪʘʚ ʢʦʤʙʘʡʥʝʨʥʦʡ ʩʠʩʪʝʤʳ ʦʙʳʯʥʦ ʚʭʦʜʷʪ ʧʨʠʝʤʥʳʡ ʫʩʠʣʠʪʝʣʴ-

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴ ʠ ʜʫʧʣʝʢʩʥʳʡ ʬʠʣʴʪʨ. ɺ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ (ʥʘʯʠʥʘʷ ʩ 

3-ʭ ʢʘʥʘʣʦʚ) ʢʦʤʙʘʡʥʝʨʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʦʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ - ʩ ʧʦʤʦʱʴʶ 

ʮʠʨʢʫʣʷʪʦʨʦʚ ʠ ʬʠʣʴʪʨʦʚ ʦʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʝʪ ʠʥʪʝʨʤʦʜʫʣʷʮʠʦʥʥʳʝ 

ʧʦʤʝʭʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʵʬʠʨʝ ʧʨʠ ʨʘʙʦʪʝ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʜʘʪʯʠʢʦʚ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʪʠʧʘ ʢʦʤʙʘʡʥʝʨʥʳʭ ʩʠʩʪʝʤ: ʨʝʟʦʥʘʪʦʨʥʳʝ ʠ ʛʠʙʨʠʜʥʳʝ 

(ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʳʯʥʳʭ ʩʫʤʤʘʪʦʨʦʚ). ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʪʠʧʘ ʦʥʠ ʚʥʦʩʷʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʦʪʝʨʠ ʚ ʧʝʨʝʜʘʚʘʝʤʳʡ ʩʠʛʥʘʣ. ʆʜʥʘʢʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʤ-

ʧʝʥʩʠʨʦʚʘʥʦ ʧʦʚʳʰʝʥʠʝʤ ʤʦʱʥʦʩʪʠ ʧʝʨʝʜʘʪʯʠʢʦʚ ʠ ʧʨʠʤʝʥʝʥʠʝʤ ʘʥʪʝʥʥʳ ʩ 

ʙʦʣʴʰʠʤ ʫʩʠʣʝʥʠʝʤ. 

ʈʝʟʦʥʘʪʦʨʥʳʝ ʩʠʩʪʝʤʳ ʠʤʝʶʪ ʤʝʥʴʰʝʝ ʟʘʪʫʭʘʥʠʝ ʩʠʛʥʘʣʘ, ʢʦʪʦʨʦʝ ʟʘʚʠ-

ʩʠʪ ʦʪ ʤʝʞʢʘʥʘʣʴʥʦʛʦ ʨʘʟʥʦʩʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʦʙʳʯʥʦ 100-300 ʢɻʮ. ʉ ʠʭ ʧʦ-

ʤʦʱʴʶ ʤʦʞʥʦ ʩʪʨʦʠʪʴ ʪʨʘʥʢʠʥʛʦʚʳʝ ʩʠʩʪʝʤʳ ʩ ʯʠʩʣʦʤ ʢʘʥʘʣʦʚ ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ. ɻʠʙʨʠʜʥʳʝ ʩʠʩʪʝʤʳ ʧʦʟʚʦʣʷʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʦʡ ʨʘʟʥʦʩ ʤʝʞʜʫ 

ʢʘʥʘʣʘʤʠ. ʆʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʦʪʝʨʠ ʚ ʩʫʤʤʘʪʦʨʝ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝ, ʘ ʤʘʢʩʠ-

ʤʘʣʴʥʦʝ ʯʠʩʣʦ ʢʘʥʘʣʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 8. 

ʉʠʩʪʝʤʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. ʀʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʪʨʝʙʫ-

ʝʪʩʷ ʜʣʷ ʧʠʪʘʥʠʷ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʠ ʢʦʥʪʨʦʣʣʝʨʘ ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʢʘʥʘʣʘ, ʧʨʠʯʝʤ 

ʧʠʪʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʧʦʜʚʦʜʠʪʩʷ ʯʝʨʝʟ ʢʣʝʤʤʳ ʨʝʪʨʘʥʩʣʷʪʦʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʥʘʞʘʪʠʝʤ ʦʜʥʦʡ ʢʥʦʧʢʠ ʚʢʣʶʯʘʪʴ ʦʙʘ ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʧʠʪʘʥʠʷ ʦʜʥʦʛʦ ʢʘʥʘʣʘ 

ʩʠʩʪʝʤʳ ʩ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ 50 ɺʪ ʥʝʦʙʭʦʜʠʤʦ 15 ɸ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 13,8 ɺ. 



72 

 

ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʙʦʣʝʝ ʚʩʝʛʦ ʧʦʜʭʦʜʠʪ ʙʣʦʢ ʧʠʪʘʥʠʷ, ʤʦʥʪʠʨʫʝʤʳʡ ʚ 19-ʜʶʡʤʦ-

ʚʫʶ ʩʪʦʡʢʫ (ʢʘʢ ʠ ʚʩʝ ʦʩʪʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ). ʂʘʢ ʧʨʘʚʠʣʦ, ʙʘʟʦʚʦʝ ʦʙʦʨʫ-

ʜʦʚʘʥʠʝ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʟʘʧʠʪʳʚʘʝʪʩʷ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʩ ʚʦʟʤʦʞ-

ʥʦʩʪʴʶ ʧʝʨʝʭʦʜʘ ʥʘ ʨʝʟʝʨʚʥʫʶ ʘʢʢʫʤʫʣʷʪʦʨʥʫʶ ʙʘʪʘʨʝʶ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ 

ʩʝʪʠ 220 ɺ. 

4.6.3 ɸʙʦʥʝʥʪʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʉʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʜʝʣʝʡ ʩʪʘʮʠʦʥʘʨʥʦʛʦ, ʚʦʟʠʤʦʛʦ ʠ 

ʥʦʩʠʤʦʛʦ ʘʙʦʥʝʥʪʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʨʘʙʦʪʘʶʱʝʛʦ ʚ ʩʠʩʪʝʤʝ ʪʨʘʥʢʠʥʛʦʚʦʡ 

ʩʚʷʟʠ SmarTrunk II. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʦʩʪʦʪʦʡ ʤʦʜʝʨʥʠʟʘ-

ʮʠʠ ʦʙʳʯʥʦʡ ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʜʦ ʘʙʦʥʝʥʪʩʢʦʡ ʩʪʘʥʮʠʠ Smar-

Trunk ʀ. ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʚʩʪʨʘʠʚʘʥʠʷ ʚ ʘʙʦʥʝʥʪʩʢʫʶ 

ʢʦʥʚʝʥʮʠʦʥʘʣʴʥʫʶ ʨʘʜʠʦʩʪʘʥʮʠʶ ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʤʦʜʫʣʷ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʨʝʤʝʥʥʳʭ ʘʙʦʥʝʥʪʩʢʠʭ ʨʘ-

ʜʠʦʩʪʘʥʮʠʡ: 

Å ʇʦʣʥʳʡ ʯʘʩʪʦʪʥʳʡ ʜʠʘʧʘʟʦʥ (136-174/403-470 ʄɻʮ) ʠ ʧʨʦʛʨʘʤʤʠ-

ʨʫʝʤʘʷ ʩʝʪʢʘ ʯʘʩʪʦʪ (12.5/20/25 ʢɻʮ) - ʦʙʝʩʧʝʯʠʚʘʶʪ ʛʠʙʢʦʩʪʴ ʧʨʠ ʨʘʟʚʝʨʪʳʚʘ-

ʥʠʠ ʩʠʩʪʝʤʳ. 

Å ʉʠʛʥʘʣʠʥʛ - ʨʘʜʠʦʩʪʘʥʮʠʠ ʧʦʜʜʝʨʞʠʚʘʶʪ PL (CTCSS) ʪʦʥʳ. ɹʣʘ-

ʛʦʜʘʨʷ ʵʪʦʤʫ ʥʝʩʢʦʣʴʢʦ ʛʨʫʧʧ ʘʙʦʥʝʥʪʦʚ ʤʦʛʫʪ ʨʘʙʦʪʘʪʴ ʥʘ ʦʜʥʦʤ ʯʘʩʪʦʪʥʦʤ 

ʢʘʥʘʣʝ, ʥʝ ʤʝʰʘʷ ʜʨʫʛ ʜʨʫʛʫ. 

Å ʉʞʘʪʠʝ ʨʝʯʠ X-PandÊ ʠ Low Level Expand - ʦʙʝʩʧʝʯʠʚʘʶʪ ʯʝʪʢʦʝ, 

ʷʩʥʦʝ ʠ ʛʨʦʤʢʦʝ ʟʚʫʯʘʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʦʤ ʰʫʤʥʦʤ ʦʢʨʫʞʝʥʠʠ. LLE ʧʦʟ-

ʚʦʣʷʝʪ ʝʱʝ ʙʦʣʴʰʝ ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʟʚʫʯʘʥʠʷ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʰʫʤʘ ʚʦ 

ʚʨʝʤʷ ʧʘʫʟ. 

Å ɻʦʣʦʩʦʚʘʷ ʘʢʪʠʚʠʟʘʮʠʷ ʧʝʨʝʜʘʯʠ (VOX) - ʙʣʘʛʦʜʘʨʷ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʶ ʛʦʣʦʚʥʳʭ ʛʘʨʥʠʪʫʨ ʦʩʚʦʙʦʞʜʘʝʪ ʨʫʢʠ. 

Å ʉʢʘʥʠʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ - ʧʦʟʚʦʣʷʝʪ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʦʪʚʝʯʘʪʴ ʥʘ ʚʳʟʦʚʳ ʥʘ ʨʘʟʥʳʭ ʢʘʥʘʣʘʭ ʩʚʷʟʠ. 

Å ʈʝʞʠʤ ʨʘʙʦʪʳ ʥʘʧʨʷʤʫʶ ʠ ʯʝʨʝʟ ʨʝʪʨʘʥʩʣʷʪʦʨ - ʩʚʷʟʴ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʨʝʪʨʘʥʩʣʷʪʦʨʘ ʜʣʷ ʧʦʢʨʳʪʠʷ ʙʦʣʴʰʦʡ ʟʦʥʳ ʠʣʠ ʤʠʥʫʷ ʝʛʦ, ʥʘʧʨʷʤʫʶ, 

ʜʣʷ ʩʚʷʟʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʤʝʞʜʫ ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ. 

Å ɺʳʙʠʨʘʝʤʳʡ ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ - ʥʠʟʢʘʷ ʤʦʱʥʦʩʪʴ ʧʨʦʜʣʝʚʘʝʪ 

ʚʨʝʤʷ ʨʘʙʦʪʳ ʘʢʢʫʤʫʣʷʪʦʨʘ ʜʦ ʧʦʜʟʘʨʷʜʢʠ, ʚʳʩʦʢʘʷ ʤʦʱʥʦʩʪʴ ʧʦʟʚʦʣʷʝʪ 

ʠʤʝʪʴ ʩʚʷʟʴ ʥʘ ʙʦʣʴʰʝʝ ʨʘʩʩʪʦʷʥʠʝ. 

Å ʊʘʡʤʝʨ ʨʘʟʛʦʚʦʨʘ - ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʨʝʤʷ,.ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʦʣʴ-

ʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʝʨʝʜʘʯʫ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪʴ ʵʬʠʨ ʠ ʟʘʱʠʪʠʪʴ ʧʝʨʝʜʘʪʯʠʢ ʨʘʜʠʦʩʪʘʥʮʠʠ ʦʪ ʧʝʨʝʛʨʝʚʘ. 

Å ʂʦʤʧʘʢʪʥʘʷ ʠ ʧʨʦʯʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ - ʨʘʜʠʦʩʪʘʥʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʪʘʥʜʘʨʪʘʤ MIL -STD-810C/D/E ʠ IP54. 

Å ɺʟʨʳʚʦʟʘʱʠʱʝʥʥʦʩʪʴ - ʨʘʜʠʦʩʪʘʥʮʠʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʳ ʧʦ ʩʪʘʥ-

ʜʘʨʪʫ Factory Mutual (FM) ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʩʨʝʜʘʭ. 
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Å ʈʘʩʰʠʨʷʝʤʦʩʪʴ ʟʘ ʩʯʝʪ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʣʘʪ - ʚʦʟʤʦʞʥʦʩʪʠ ʨʘ-

ʜʠʦʩʪʘʥʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʳ ʟʘ ʩʯʝʪ ʫʩʪʘ-

ʥʦʚʢʠ ʦʜʥʦʡ ʠʟ ʧʨʝʜʣʘʛʘʝʤʳʭ ʧʣʘʪ: ʰʠʬʨʦʚʘ-

ʥʠʷ ʢʦʤʧʘʥʠʠ Transcrypt, ʪʨʘʥʢʠʥʛʦʚʦʛʦ ʤʦ-

ʜʫʣʷ SmarTrunk II. 

ʇʦʨʪʘʪʠʚʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ 

ʇʦʨʪʘʪʠʚʥʳʝ (ʥʦʩʠʤʳʝ) ʨʘʜʠʦʩʪʘʥʮʠʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʣʴʟʦʚʘ-

ʥʠʷ ʠ ʷʚʣʷʶʪʩʷ ʠʜʝʘʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ ʜʣʷ ʧʦʣʴ-

ʟʦʚʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʩʪʦʷʥʥʦ ʧʝʨʝʤʝʱʘʶʪʩʷ ʠ 

ʭʦʪʷʪ ʚʩʝʛʜʘ ʙʳʪʴ ʥʘ ʩʚʷʟʠ. ʇʨʠʯʝʤ ʩʨʘʚʥʠ-

ʪʝʣʴʥʦ ʤʘʣʘʷ ʠʟʣʫʯʘʝʤʘʷ ʤʦʱʥʦʩʪʴ (1-5 ɺʪ) ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʝʛʨʘʜʦʡ ʜʣʷ ʠʭ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʦʨʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪ.ʢ. ʩʚʷʟʴ ʤʝʞʜʫ ʘʙʦʥʝʥʪʘʤʠ ʚ ʪʨʘʥʢʠʥʛʦ-

ʚʳʭ ʩʠʩʪʝʤʘʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʨʝʪʨʘʥʩʣʷʪʦʨʳ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʤʦʜʝʣʠ 

ʧʦʨʪʘʪʠʚʥʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ - ʙʝʟ ʢʣʘʚʠʘʪʫʨʳ ʠ ʩ ʢʣʘʚʠʘʪʫʨʦʡ. 

ʇʠʪʘʶʪʩʷ ʜʘʥʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʦʪ ʥʠʢʝʣʴ-ʢʘʜʤʠʝʚʳʭ (NiCd) ʠʣʠ ʥʠ-

ʢʝʣʴ-ʤʝʪʘʣʣ-ʛʠʜʨʠʜʥʳʭ (NiMH) ʘʢʢʫʤʫʣʷʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʨʝʜʣʘʛʘʶʪʩʷ ʚ ʜʚʫʭ 

ʚʘʨʠʘʥʪʘʭ ʝʤʢʦʩʪʠ ʚ ʩʪʘʥʜʘʨʪʥʦʤ ʠʣʠ ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʤ ʠʩʧʦʣʥʝʥʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʩʝʩʩʫʘʨʦʚ ʢ ʧʦʨʪʘʪʠʚʥʳʤ 

ʨʘʜʠʦʩʪʘʥʮʠʷʤ: ʚʥʝʰʥʠʝ ʛʘʨʥʠʪʫʨʳ, ʟʘʧʘʩʥʳʝ ʘʥʪʝʥʥʳ ʠ ʘʢʢʫʤʫʣʷʪʦʨʳ, 

ʯʝʭʣʳ ʠ ʜʨ. 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ 

ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʧʨʝʜʥʘ-

ʟʥʘʯʝʥʳ ʜʣʷ ʧʦʩʪʦʷʥʥʦʡ ʫʩʪʘʥʦʚʢʠ ʚ ʘʚʪʦʤʦ-

ʙʠʣʝ ʠ ʧʠʪʘʶʪʩʷ ʦʪ ʙʦʨʪʦʚʦʡ ʩʝʪʠ +12ɺ. ʉʫ-

ʱʝʩʪʚʫʝʪ ʜʚʘ ʚʠʜʘ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʨʘʜʠʦ-

ʩʪʘʥʮʠʡ - ʙʝʟ ʢʣʘʚʠʘʪʫʨʳ ʠ ʩ ʫʩʝʯʝʥʥʦʡ ʢʣʘ-

ʚʠʘʪʫʨʦʡ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ. 

ʂ ʨʘʜʠʦʩʪʘʥʮʠʷʤ ʧʦʩʪʘʚʣʷʝʪʩʷ ʙʦʣʴ-

ʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʢʩʝʩʩʫʘʨʦʚ: ʘʚʪʦʤʦʙʠʣʴʥʳʝ 

ʘʥʪʝʥʥʳ ʩ ʨʘʟʣʠʯʥʳʤ ʫʩʠʣʝʥʠʝʤ ʠ ʢʨʝʧʣʝʥʠʝʤ, ʪʘʥʛʝʥʪʳ ʙʝʟ ʢʣʘʚʠʘʪʫʨʳ ʠʣʠ 

ʩ ʢʣʘʚʠʘʪʫʨʦʡ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʚ ʘʚʪʦʤʦʙʠʣʝ, ʢʦʤʧʣʝʢʪʳ ʜʣʷ 

ʨʘʟʜʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʘʥʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʧʨʠʝʤʦʧʝʨʝʜʘʪʯʠʢʘ, ʢʦʥʚʝʨʪʦʨʳ 

ʥʘʧʨʷʞʝʥʠʷ 24/12ɺ ʠ ʜʨ. 

 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ 

ʉʪʘʮʠʦʥʘʨʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʦʩʪʦʷʥʥʦʡ ʫʩʪʘʥʦʚʢʠ 

ʚ ʧʦʤʝʱʝʥʠʠ ʠ ʧʠʪʘʶʪʩʷ ʦʪ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 220ɺ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ 

ʚʳʧʦʣʥʷʶʪ ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʦʡ ʜʠʩʧʝʪʯʝʨʩʢʦʡ ʠʣʠ ʘʙʦʥʝʥʪʩʢʦʡ ʩʪʘʮʠʦʥʘʨʥʦʡ 

ʩʪʘʥʮʠʠ. 
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ɺ ʢʘʯʝʩʪʚʝ ʩʪʘʮʠʦʥʘʨʥʦʡ ʨʘʜʠʦʩʪʘʥʮʠʠ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʘʚʪʦʤʦ-

ʙʠʣʴʥʳʝ ʨʘʜʠʦʩʪʘʥʮʠʠ, ʢʦʪʦʨʳʝ ʢʦʤʧʣʝʢʪʫʶʪʩʷ ʥʘʩʪʦʣʴʥʳʤ ʤʠʢʨʦʬʦʥʦʤ, 

ʧʦʜʩʪʘʚʢʦʡ, ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʦʪ ʩʝʪʠ 220ɺ, ɺʏ-ʢʘʙʝʣʝʤ ʥʝʦʙʭʦʜʠʤʦʡ 

ʜʣʠʥʳ ʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʘʥʪʝʥʥʦʡ. 

 

4.7 ʉʦʜʝʨʞʘʥʠʝ ʦʪʯʝʪʘ: 

1. ʎʝʣʴ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

2. ʉʭʝʤʘ ʦʜʥʦʟʦʥʦʚʦʡ ʩʝʪʠ çSmarTrank-IIè 

3. ʉʦʩʪʘʚ ʘʧʧʘʨʘʪʫʨʳ ʦʜʥʦʟʦʥʦʚʦʡ ʩʝʪʠ 

4. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʧʧʘʨʘʪʫʨʳ 

 

4.8 ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʤʦʙʠʣʴʥʦʡ ʩʚʷʟʠ  

2. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ  

3. ɺʠʜʳ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʝʪʷʭ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ  

4. ʈʝʞʠʤʳ ʨʘʙʦʪʳ ʩʠʩʪʝʤ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ  

5. ʉʪʨʫʢʪʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ çSmarTrank-IIè 

6. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʨʝʩʪʠʢʠ çSmarTrank-IIè 

7. ʅʘʟʥʘʯʝʥʠʝ ʍʵʥʜʦʚʝʨʘ  

8. ʉʪʨʫʢʪʫʨʘ ʙʘʟʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ  

9. ʅʘʟʥʘʯʝʥʠʝ ʢʦʥʪʨʦʣʝʨʘ  

10. ʅʘʟʥʘʯʝʥʠʝ ʢʦʤʙʘʡʥʝʨʘ 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.ʂʆʅʌʀɻʋʈʀʈʆɺɸʅʀɽ ʊʈɸʅʂʀʅɻʆɺʆʁ ʈɸɼʀʆʉʊɸʅʎʀʀ 

çSMARTRANK -IIè 
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5.1 ʎʝʣʴ ʨʘʙʦʪʳ 

ʀʟʫʯʝʥʠʝ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʦʚ ʩʦʟʜʘʥʠʷ ʩʝʪʝʡ ʪʨʘʥʢʠʥʛʦʚʦʡ ʩʚʷʟʠ 

ʠ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʙʘʟʦʚʳʭ ʨʘʜʠʦʩʪʘʥʮʠʡ. 

 

5.2 ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ 

1. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʦʩʥʦʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʨʘʥʢʠʥʛʦʚʳʭ ʩʝʪʝʡ 

ʩʚʷʟʠ. 

2. ʀʟʫʯʠʪʴ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʪʠ çSmarTrank-IIè 

3. ʆʟʥʘʢʦʤʠʪʴʩʷ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ ST-853 ʠ ʠʟʫʯʠʪʴ ʝʛʦ ʦʩʥʦʚʥʳʝ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢʠ 

4. ʆʪʨʘʙʦʪʘʪʴ ʘʣʛʦʨʠʪʤ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʙʘʟʦʚʳʭ ʩʪʘʥʮʠʡ 

 

5.3 ʆʙʦʨʫʜʦʚʘʥʠʝ 

1. ɹʘʟʦʚʘʷ ʩʪʘʥʮʠʷ GR-350 

2. ʅʦʩʠʤʘʷ ʨʘʜʠʦʩʪʘʥʮʠʷ GP-60 

3. ʂʦʥʪʨʦʣʣʝʨ ST-853 

4. ʇʝʨʩʦʥʘʣʴʥʳʡ ʢʦʤʧʴʶʪʝʨ 

 

5.4 ʇʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ 

ʎʠʬʨʦʚʦʡ ʪʨʘʥʢʠʥʛʦʚʳʡ ʢʦʥʪʨʦʣʣʝʨ ST-853 ʦʩʫʱʝʩʪʚʣʷʝʪ ʫʧʨʘʚʣʝʥʠʝ 

ʦʜʥʠʤ ʨʝʪʨʘʥʩʣʷʪʦʨʦʤ (ʦʜʠʥ ʨʘʜʠʦʢʘʥʘʣ) ʠ ʦʜʥʦʡ ʠʣʠ ʜʚʫʤʷ ʪʝʣʝʬʦʥʥʳʤʠ 

ʣʠʥʠʷʤʠ. ʅʝʩʢʦʣʴʢʦ ʢʦʥʪʨʦʣʣʝʨʦʚ ʠ ʨʝʪʨʘʥʩʣʷʪʦʨʦʚ ʤʦʛʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ 

ʚʤʝʩʪʝ, ʧʨʝʜʦʩʪʘʚʣʷʷ ʘʙʦʥʝʥʪʘʤ ʜʦ 16 ʛʦʣʦʩʦʚʳʭ ʢʘʥʘʣʦʚ. ɺʩʝ ʢʦʥʪʨʦʣʣʝʨʳ 

ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʧʦʜʢʣʶʯʘʶʪʩʷ ʢ ʦʜʥʦʡ ʰʠʥʝ ʜʘʥʥʳʭ ʜʣʷ ʦʙʤʝʥʘ ʜʘʥʥʳʤʠ ʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠ ʨʘʙʦʪʝ. 

ʂʦʥʪʨʦʣʣʝʨ ST-853 ʥʘʩʪʨʘʠʚʘʝʪʩʷ ʠ ʧʨʦʛʨʘʤʤʠʨʫʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʉʇʆ), ʧʦʩʪʘʚʣʷʝʤʦʛʦ ʚʤʝʩʪʝ ʩ ʢʦʥ-

ʪʨʦʣʣʝʨʦʤ. ɼʘʥʥʦʝ ʉʇʆ ʨʘʙʦʪʘʝʪ ʥʘ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʘʭ ʚ ʧʨʦʛʨʘʤʤ-

ʥʦʡ ʩʨʝʜʝ MS-DOS 3.30 ʠ ʚʳʰʝ. 

 

5.4.1 ʅʘʯʘʣʦ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ 

ɼʣʷ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʩ ʧʨʦʛʨʘʤʤʦʡ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʫʩʪʠʪʴ ʬʘʡʣ st.exe, 

ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʜʠʨʝʢʪʦʨʠʠ, ʛʜʝ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʉʇʆ (ʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʝ ʜʠ-

ʨʝʢʪʦʨʠʠ ʠʥʬʦʨʤʠʨʫʝʪ ʧʨʝʧʦʜʘʚʘʪʝʣʴ). 

ʉʇʆ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʜʛʦʪʦʚʢʫ ʬʘʡʣʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʜʣʷ ʢʦʥʪʨʦʣʣʝʨʘ ʙʘ-

ʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠ ʝʛʦ ʧʦʩʣʝʜʫʶʱʫʶ ʟʘʛʨʫʟʢʫ ʚ ʢʦʥʪʨʦʣʣʝʨ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʟʘʛʨʫʟʢʠ ʬʘʡʣʘ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚ ʢʦʥʪʨʦʣʣʝʨ ʧʦʩʣʝʜʥʠʡ ʧʦʜʩʦʝʜʠʥʷʝʪʩʷ ʢ ʢʦʤ-

ʧʴʶʪʝʨʫ ʧʦ COM-ʧʦʨʪʫ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʜʘʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʢʦʥʪʨʦʣʣʝ-

ʨʦʤ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʚʦʟʤʦʞʥʘ ʦʨʛʘʥʠʟʘʮʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʢʦʥʪʨʦʣʣʝʨʦʤ ʠ ʢʦʤ-

ʧʴʶʪʝʨʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʤʘ ʠ ʦʙʳʯʥʳʭ ʪʝʣʝʬʦʥʥʳʭ ʣʠʥʠʡ. 
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ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʦʡ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʢʘʢ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʪʘʢ ʠ 

ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʩʚʦʙʦʜʥʦʛʦ ʉʆʄ-ʧʦʨʪʘ ʠʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʤʳʰʠ ʜʨʫʛʠʭ 

ʠʤʝʶʱʠʭʩʷ ʧʦʨʪʦʚ. 

ʈʠʩʫʥʦʢ 5.1 

ʌʘʡʣ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥ ʚ ʘʚʪʦʥʦʤʥʦʤ ʨʝʞʠʤʝ ʠ 

ʟʘʪʝʤ ʥʘ ʣʶʙʦʤ ʜʦʩʪʫʧʥʦʤ ʥʦʩʠʪʝʣʝ ʠʣʠ ʧʦ ʩʝʪʠ ʧʝʨʝʜʘʥ ʥʘ ʢʦʤʧʴʶʪʝʨ, ʧʦʜ-

ʢʣʶʯʝʥʥʳʡ ʢ ʢʦʥʪʨʦʣʣʝʨʫ. 

ɻʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ (ʨʠʩʫʥʦʢ 5.1) ʩʦʜʝʨʞʠʪ 5 ʧʫʥʢʪʦʚ ʤʝʥʶ: 

File - ʩʦʟʜʘʥʠʝ, ʩʦʭʨʘʥʝʥʠʝ ʬʘʡʣʦʚ ʢʦʥʬʠʛʫʨʘʮʠʠ ʢʦʥʪʨʦʣʣʝʨʘ; 

View - ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ ʪʝʢʫʱʝʛʦ ʬʘʡʣʘ ʢʦʥʬʠʛʫʨʘʮʠʠ (ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ 

ʘʙʦʥʝʥʪʦʚ, ʠʟʤʝʥʝʥʠʝ ʧʨʦʬʠʣʝʡ, ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʦʚ ʚʳʟʦʚʦʚ ʠ ʪ.ʜ.); 

Connect - ʫʩʪʘʥʦʚʢʘʩʚʷʟʠ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ (ʧʦʩʨʝʜʩʪʚʦʤ ʤʦʜʝʤʘ ʠʣʠ ʯʝ-

ʨʝʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʦʨʪ); 

Options - ʠʟʤʝʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʝʜʠʥʝʥʠʷ ʩ ʢʦʥʪʨʦʣʣʝʨʦʤ; 

Help - ʚʳʟʦʚ ʢʨʘʪʢʦʡ ʩʧʨʘʚʢʠ ʦ ʧʨʦʛʨʘʤʤʝ.  

5.4.2 ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʘʙʦʥʝʥʪʦʚ 

ɼʦʩʪʫʧ ʢ ʙʘʟʝ ʘʙʦʥʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʧʦʜʤʝʥʶ Subscribers 

ʤʝʥʶ View (ʨʠʩʫʥʦʢ 5.2). 

Subscribes database ʩʦʜʝʨʞʠʪ ʜʚʘ ʧʦʣʷ - Subscribers ʠ Profile ñˉò. ɸʢ-

ʪʠʚʥʦʝ ʧʦʣʝ 

ʚʳʜʝʣʝʥʦ ʙʝʣʳʤ ʮʚʝʪʦʤ. ɺʥʠʟʫ ʵʢʨʘʥʘ ʧʨʠʚʝʜʝʥ ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʦʧʝ-

ʨʘʮʠʡ ʚ ʜʘʥʥʦʤ ʧʦʣʝ (Save, Edit , Add ʠ ʪ.ʜ.). 
































































































































