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ɸʥʥʦʪʘʮʠʷ 

 

ʈʫʢʦʚʦʜʩʪʚʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʘʨʦʪʘʞʘ çLogWin-ʕʂè. 

ʇʆ çLogWin-ʕʂè ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʈʝʝʩʪʨʝ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʧʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʘʪʝʥʪʘʤ ʠ ʪʦʚʘʨʥʳʤ ʟʥʘʢʘʤ 7 ʘʧʨʝʣʷ 2005 ʛ. 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦʙ ʦʬʠʮʠʘʣʴʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2005610807. 

ɸʚʪʦʨʳ ʇʆ çLogWin-ʕʂè: ʐʝʠʥ ʖ.ʃ., ɻʦʨʙʘʯʝʚ ɺ.ʂ., ɽʣʢʠʥʘ ʆ.ɽ., ʂʦʤʣʝʚ ʅ.ʖ., 

ʂʦʩʦʨʫʢʦʚʘ ʊ.ɸ., ʇʘʚʣʦʚʘ ʃ.ʀ., ʉʥʝʞʢʦ ʆ.ʄ. 

ʇʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʇʆ çLogWin-ʕʂè: ʆʆʆ çʅʝʬʪʝʛʘʟʛʝʦʬʠʟʠʢʘè. 

ʀʟʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʨʦʜ ʧʦ ʢʦʤʧʣʝʢʩʫ 

ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ, ɹʄʂ ʚ ʧʣʘʩʪʘʭ ʨʘʟʣʠʯʥʦʡ ʤʦʱʥʦʩʪʠ. 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʨʘʙʘʪʳʚʘʪʴ ʜʘʥʥʳʝ 204 ʟʦʥʜʦʚ ʕʂ ʠ ʕʄʂ (ʚ ʪʦʤ ʯʠʩʣʝ, ʟʦʥʜʳ 

ɹʂ ʚ ʩʚʷʟʢʘʭ ʩ ʀʂ, ʧʨʦʬʠʣʝʤʝʨʦʤ). 
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ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ 

 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤ ʕʂ ʠ ʕʄʂ, ʩʚʦʜʠʪʩʷ ʢ 

ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʘʤ: 

I. ʀʤʧʦʨʪ 

- ɼʘʥʥʳʝ ʠʤʧʦʨʪʠʨʫʶʪʩʷ ʠʟ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʘʭ LIS ʠʣʠ LAS. 

  

II . ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʜʘʥʥʳʭ ʕʂ ʠ ʕʄʂ: 

  1. ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʠʘʛʨʘʤʤ ʕʂ ʠ ʕʄʂ: 

- ʧʦʪʦʯʝʯʥʳʡ ʨʝʞʠʤ (ʚʠʟʫʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦ ʢʨʠʚʳʤ ʂʉ, ʠʩʧʨʘʚʣʝʥʥʳʤ ʟʘ ʚʣʠʷʥʠʝ 

ʩʢʚʘʞʠʥʳ);  

- ʧʦʧʣʘʩʪʦʚʳʡ ʨʝʞʠʤ ʩ ʚʳʷʚʣʝʥʠʝʤ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ ʟʦʥʜʦʚ 

ʕʂ ʠ ʕʄʂ, ʠ ʫʪʦʯʥʝʥʠʝʤ ʋʕʉ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʠ ʚʳʜʘʯʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʚ 

ʪʘʙʣʠʯʥʦʡ ʠ ʧʘʣʝʪʦʯʥʦʡ ʬʦʨʤʝ; 

- ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʠʘʛʨʘʤʤ ʩ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ; 

 2. ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʠʘʛʨʘʤʤ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʋʕʉ ʨʘʟʨʝʟʘ ʧʦ ʜʘʥʥʳʤ ʦʪʜʝʣʴʥʳʭ 

ʟʦʥʜʦʚ ʕʂ ʠ ʕʄʂ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: 

- ʫʯʝʪ ʚʣʠʷʥʠʷ ʩʢʚʘʞʠʥʳ; 

- ʫʯʝʪ ʚʣʠʷʥʠʷ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ (ʜʝʢʦʥʚʦʣʶʮʠʷ) ʥʘ ʧʦʢʘʟʘʥʠʷ ʀʂ; 

- ʨʘʩʯʝʪ ʢʨʠʚʳʭ ʂʉ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ; 

 3. ɺʳʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʦʚ ʩ ʟʦʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʢʦʤʧʣʝʢʩʘ ʟʦʥʜʦʚ ʕʂ ʠ ʕʄʂ (ʧʦ ʨʘʜʠʘʣʴʥʦʤʫ ʛʨʘʜʠʝʥʪʫ ʩʦʧʨʦʪʠʚʣʝʥʠʷ); 

 4. ʇʦʪʦʯʝʯʥʦʝ ʠ ʧʦʧʣʘʩʪʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʋʕʉ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʣʝʢʩʘ ʟʦʥʜʦʚ ʕʂ ʠ 

ʕʄʂ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ (ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ). ʆʮʝʥʢʘ ʧʦʛʨʝʰʥʦʩʪʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚ ʧʦʧʣʘʩʪʦʚʦʤ 

ʨʝʞʠʤʝ ʩ ʚʳʜʘʯʝʡ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʪʘʙʣʠʯʥʦʡ ʠ ʧʘʣʝʪʦʯʥʦʡ ʬʦʨʤʝ; 

5. ʇʦʪʦʯʝʯʥʦʝ ʠ ʧʦʧʣʘʩʪʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʀʂ, 

ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ). 

 

III. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ:  

1. ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉ; 

2.  ʈʘʩʯʝʪ ʢʨʠʚʦʡ SP ʧʦ DSP; 

3.   ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʇʉ; 

4.  ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʇʉ ʜʣʷ 2-ʭ ʇɾ; 

5.   ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʨʠʚʦʡ ʇʉ ʟʘ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ (ʧʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ). 

 

IV . ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɻʀʉ:                                                                                                              

- ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʈʂ, ɸʂ ʚ ʨʝʞʠʤʝ ʢʘʣʴʢʫʣʷʪʦʨʘ ʠ ʨʘʩʯʝʪ ʂʧ ʠ ʂʥʛ. 

V. ɺʳʜʘʯʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʚ ʚʠʜʝ:                                                                                                                        

- LIS ʠʣʠ LAS ʬʘʡʣʦʚ; 

- ʪʚʝʨʜʦʡ ʢʦʧʠʠ; 

- ʪʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ (ʧʝʯʘʪʴ ʠʣʠ ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚ Excel). 

VI. ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ:                                                                                                            

- ʩʦʭʨʘʥʝʥʠʝ ʦʙʨʘʙʦʪʘʥʥʦʡ ʩʢʚʘʞʠʥʳ ʚ ʘʨʭʠʚʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʟ ʥʝʛʦ; 

- ʫʚʷʟʢʘ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤ; 

- ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʪʙʠʚʢʘ ʛʨʘʥʠʮ (ʚ ʪʦʤ ʯʠʩʣʝ, ʧʦ ʢʨʠʚʳʤ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʣʠʪʦʣʦʛʠʠ); 

- ʦʙʨʘʙʦʪʢʘ ʚ ʦʜʥʦʤ ʧʣʘʥʰʝʪʝ ʥʝʩʢʦʣʴʢʠʭ ʢʘʨʦʪʘʞʝʡ. 
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ʀʥʪʝʨʬʝʡʩ 

 ɺʥʝʰʥʠʡ ʚʠʜ ʵʢʨʘʥʘ: 

 

 
 

ɺʚʝʨʭʫ ʵʢʨʘʥʘ ʛʣʘʚʥʦʝ ʤʝʥʶ, ʧʦʜ ʥʠʤ ʢʥʦʧʢʠ, ʜʫʙʣʠʨʫʶʱʠʝ ʚʳʟʦʚ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ.  

 

 - ʠʤʧʦʨʪ 

 - ʜʦʙʘʚʠʪʴ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʢʨʠʚʳʭ ʠʟ LAS ʠʣʠ LIS 

 
- ʚ ʘʨʭʠʚ 

 
- ʠʟ ʘʨʭʠʚʘ 

 - ʫʜʘʣʝʥʠʝ ʩʢʚʘʞʠʥ ʠʟ ʘʨʭʠʚʘ 

 - ʵʢʩʧʦʨʪ 

 
- ʚʳʚʦʜ ʥʘ ʧʝʯʘʪʴ 

 - ʫʜʘʣʠʪʴ ʨʘʙʦʯʠʝ ʢʨʠʚʳʝ 

 
- ʩʦʭʨʘʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʦʙʨʘʙʦʪʢʠ 

 
- ʩʢʘʥʠʨʦʚʘʥʠʝ 

 - ʚʳʭʦʜ 

 

ʂʥʦʧʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʠʞʝ (ʤʝʥʴʰʝʛʦ ʨʘʟʤʝʨʘ) ʦʪʥʦʩʷʪʩʷ ʢ ʬʫʥʢʮʠʷʤ ʧʨʦʩʤʦʪʨʘ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ. ʇʦ ʥʘʞʘʪʠʶ ʧʨʘʚʦʡ ʢʣʘʚʠʰʠ ʤʳʰʠ ʥʘ ʢʨʠʚʦʡ ʠʣʠ ʥʘ ʝʝ ʥʘʟʚʘʥʠʠ ʚʳʟʳʚʘʝʪʩʷ 

ʣʦʢʘʣʴʥʦʝ ʤʝʥʶ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʬʫʥʢʮʠʷʤʠ. 
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ʉʢʘʥʠʨʦʚʘʥʠʝ 

 

ʉʢʘʥʠʨʦʚʘʥʠʝ LIS-ʬʘʡʣʦʚ (*.lis) ʠ ʬʘʡʣʦʚ ʨʝʛʠʩʪʨʘʮʠʠ (*.001-*.999) ʚʳʟʳʚʘʝʪʩʷ ʜʚʫʤʷ 

ʩʧʦʩʦʙʘʤʠ: 

1. ʏʝʨʝʟ ʧʫʥʢʪ ʤʝʥʶ çʌʘʡʣ/ʉʢʘʥʠʨʦʚʘʥʠʝè, 

2. ʏʝʨʝʟ ʧʘʥʝʣʴ ʠʥʩʪʨʫʤʝʥʪʦʚ ï ʢʥʦʧʢʦʡ  

 

ʉʨʘʟʫ ʧʦʩʣʝ ʟʘʧʫʩʢʘ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʠʘʣʦʛʘ ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ. ɺ ʥʝʤ 

ʚʳʙʠʨʘʶʪʩʷ ʪʝ ʬʘʡʣʳ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʧʨʦʩʢʘʥʠʨʦʚʘʪʴ. 

ɼʘʣʝʝ ʧʦʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ: 

 

 
 

ɻʣʘʚʥʦʝ ʦʢʥʦ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʫʧʨʘʚʣʝʥʠʷ: 

1. ʉʘʤʘʷ ʣʝʚʘʷ ʢʦʣʦʥʢʘ ʪʘʙʣʠʮʳ (ʩ ʢʨʝʩʪʠʢʘʤʠ) ï ʩʣʫʞʠʪ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ 

ʚʳʙʨʘʪʴ ʬʘʡʣʳ, ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʢʦʪʦʨʳʤ ʜʦʣʞʥʘ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ ʧʨʦʪʦʢʦʣʝ, ʦʪʢʣʶʯʠʚ 

ʦʪʦʙʨʘʞʝʥʠʝ ʚʩʝʭ ʥʝʥʫʞʥʳʭ. ʏʪʦʙʳ ʫʙʨʘʪʴ ʢʘʢʦʡ-ʪʦ ʬʘʡʣ ʠʟ ʧʨʦʪʦʢʦʣʘ, ʜʦʩʪʘʪʦʯʥʦ 

ʥʘʚʝʩʪʠ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʢʣʝʪʢʫ ʩʘʤʦʡ ʣʝʚʦʡ ʢʦʣʦʥʢʠ ʪʘʙʣʠʮʳ ʠ 

ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. ʇʨʠ ʵʪʦʤ ʠʤʷ ʚʳʙʨʘʥʥʦʛʦ ʠʤʷ ʚʳʙʨʘʥʥʦʛʦ ʬʘʡʣʘ 

ʜʦʙʘʚʠʪʩʷ ʚ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ çɺʝʨʥʫʪʴʩʷ ʚ ʧʨʦʪʦʢʦʣè.  

2. ɺʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ ï ʚ ʥʝʛʦ ʜʦʙʘʚʣʷʶʪʩʷ ʠʤʝʥʘ ʚʩʝʭ ʠʩʢʣʶʯʝʥʥʳʭ ʠʟ ʧʨʦʪʦʢʦʣʘ 

ʬʘʡʣʦʚ, ʧʨʠʯʝʤ ʦʥʠ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʦʤ ʧʦʨʷʜʢʝ, ʚ ʢʦʪʦʨʦʤ ʠʭ ʠʩʢʣʶʯʠʣʠ (ʧʦʩʣʝʜʥʠʡ ï 
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ʩʘʤʳʡ ʥʠʞʥʠʡ). ʏʪʦʙʳ ʚʝʨʥʫʪʴ ʬʘʡʣ ʚ ʧʨʦʪʦʢʦʣ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʙʨʘʪʴ ʝʛʦ ʠʤʷ ʚ 

ʚʳʧʘʜʘʶʱʝʤ ʩʧʠʩʢʝ. 

3. ʂʥʦʧʢʘ çʇʝʯʘʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʥʘʩʪʨʦʡʢʠ ʧʝʯʘʪʠ. ʇʨʦʪʦʢʦʣ 

ʨʘʩʧʝʯʘʪʳʚʘʝʪʩʷ ʚ ʙʣʠʟʢʦʤ ʢ ʵʢʨʘʥʥʦʤʫ ʚʠʜʝ, ʥʦ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʤ (ʇʨʠʣʦʞʝʥʠʝ 2). 

4. ʂʥʦʧʢʘ çʆʪʢʨʳʪʴ ʬʘʡʣʳè ï ʧʨʠ ʥʘʞʘʪʠʠ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʠʘʣʦʛʘ 

ʦʪʢʨʳʪʠʷ ʬʘʡʣʦʚ, ʢʘʢ ʚ ʥʘʯʘʣʝ ʨʘʙʦʪʳ. 

5. ʂʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴè ï ʧʨʠ ʥʘʞʘʪʠʠ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʩʪʘʥʜʘʨʪʥʦʛʦ ʜʠʘʣʦʛʘ ʩʦʭʨʘʥʝʥʠʷ 

ʬʘʡʣʦʚ. ʇʨʦʪʦʢʦʣ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ. ʊʘʢʦʡ ʬʘʡʣ ʤʦʞʥʦ ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʠ 

ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʦʙʳʯʥʳʤ ʪʝʢʩʪʦʚʳʤ ʨʝʜʘʢʪʦʨʦʤ ʠʣʠ ʚ MS Excel. 

6. ʂʥʦʧʢʘ çɺʳʭʦʜè ï ʟʘʢʦʥʯʠʪʴ ʩʢʘʥʠʨʦʚʘʥʠʝ LIS-ʬʘʡʣʦʚ ʠ ʬʘʡʣʦʚ ʨʝʛʠʩʪʨʘʮʠʠ. 

 

ʀʤʧʦʨʪ 

 

ʈʘʙʦʪʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʠʤʧʦʨʪʘ. ʀʤʧʦʨʪ ʚʳʟʳʚʘʝʪʩʷ ʠʣʠ ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʌʘʡʣ/ʀʤʧʦʨʪ 

ʠʣʠ ʥʘʞʘʪʠʝʤ ʥʘ ʢʥʦʧʢʫ . ɿʘʜʘʝʪʩʷ ʚʦʧʨʦʩ, ʥʫʞʥʦ ʣʠ ʩʦʭʨʘʥʠʪʴ ʪʝʢʫʱʫʶ ʩʢʚʘʞʠʥʫ ʚ 

ʘʨʭʠʚʝ (ʧʦʜʨʦʙʥʝʝ ʧʨʦ ʘʨʭʠʚ ʩʤ. ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʜʝʣʝ). ɽʩʣʠ ʦʪʚʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ, ʪʦ 

ʟʘʧʨʘʰʠʚʘʝʪʩʷ ʠʤʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʩʢʚʘʞʠʥʘ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ ʚ ʘʨʭʠʚʝ. 

ʀʥʬʦʨʤʘʮʠʷ ʜʣʷ ʠʤʧʦʨʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʬʦʨʤʘʪʘʭ LIS, LAS (ʩʤ. 

ʇʨʠʣʦʞʝʥʠʝ 1). 

ɺʅʀʄɸʅʀɽ: ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ ʩʠʩʪʝʤʝ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʦʜʥʘ ʩʢʚʘʞʠʥʘ, ʧʦʵʪʦʤʫ 

ʧʨʠ ʠʤʧʦʨʪʝ ʚʩʝ, ʯʪʦ ʥʘʭʦʜʠʪʩʷ ʚ ʩʠʩʪʝʤʝ, ʫʜʘʣʷʝʪʩʷ. ɽʩʣʠ ʜʘʥʥʳʝ ʥʝ ʙʳʣʠ ʩʦʭʨʘʥʝʥʳ ʚ ʘʨʭʠʚʝ 

ʠʣʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʳ, ʚʩʝ ʧʨʦʧʘʜʝʪ. 

ɺʳʙʦʨ ʬʘʡʣʘ ʜʣʷ ʠʤʧʦʨʪʘ 

ʇʨʠ ʟʘʧʫʩʢʝ ʠʤʧʦʨʪʘ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ. ʕʪʦ ʦʢʥʦ ʪʘʢʞʝ ʤʦʞʥʦ ʚʳʟʚʘʪʴ, ʝʩʣʠ ʚ 

ʛʣʘʚʥʦʤ ʤʝʥʶ ʚʳʙʨʘʪʴ çʌʘʡʣ/ʀʤʧʦʨʪè.  

 
 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʳʙʨʘʪʴ ʪʠʧ ʬʘʡʣʘ (LAS, LIS) ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ  ʩʧʠʩʢʘ 

çʊʠʧ ʬʘʡʣʦʚè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʘʜʝʪ ʩʧʠʩʦʢ: 
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ʅʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʥʫʞʥʳʡ ʪʠʧ ʬʘʡʣʘ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʪʠʧʘ ʬʘʡʣʘ, ʩʧʠʩʦʢ ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʠʤʝʥʘ ʬʘʡʣʦʚ ʟʘʜʘʥʥʦʛʦ ʪʠʧʘ. ʀʟ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʠʩʢʘ ʬʘʡʣʦʚ ʚʳʙʠʨʘʝʪʩʷ ʠʤʷ 

ʬʘʡʣʘ ʜʣʷ ʠʤʧʦʨʪʘ ʠ ʥʘʞʠʤʘʝʪʩʷ ʢʥʦʧʢʘ çʆʪʢʨʳʪʴè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʨʦʝʪʩʷ ʦʢʥʦ, ʩʦʜʝʨʞʘʱʝʝ 

ʜʘʥʥʳʝ ʚʳʙʨʘʥʥʦʛʦ ʬʘʡʣʘ. 

ʀʤʧʦʨʪ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʬʘʡʣʦʚ 

ɼʣʷ ʠʤʧʦʨʪʠʨʦʚʘʥʠʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʬʘʡʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚ ʛʣʘʚʥʦʤ ʤʝʥʶ 

ʧʫʥʢʪ çʌʘʡʣ /ʀʤʧʦʨʪéè. ʇʦʷʚʠʪʩʷ ʦʢʥʦ: 

 
 

ʊʝʧʝʨʴ ʥʫʞʥʦ ʥʘʞʘʪʴ ʥʘ ʢʣʘʚʠʰʫ çShiftè ʠ, ʥʝ ʦʪʧʫʩʢʘʷ, ʦʪʤʝʪʠʪʴ ʥʫʞʥʳʝ ʬʘʡʣʳ. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʤʝʥʠʪʴ ʚʳʜʝʣʝʥʠʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʬʘʡʣʘ ʥʫʞʥʦ ʟʘʞʘʚ ʢʥʦʧʢʫ çCtrlè ʱʝʣʢʥʫʪʴ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʥʫʞʥʦʤʫ ʬʘʡʣʫ. ʇʦʪʦʤ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ çʆʪʢʨʳʪʴè ʧʨʦʠʩʭʦʜʠʪ ʚʦʟʚʨʘʪ ʚ ʦʢʥʦ ʠʤʧʦʨʪʘ, ʚ ʢʦʪʦʨʦʤ 

ʙʫʜʝʪ ʦʪʦʙʨʘʞʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʧʝʨʚʦʛʦ ʚʳʙʨʘʥʥʦʛʦ ʬʘʡʣʘ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ 

çʀʤʧʦʨʪʠʨʦʚʘʪʴ ʠ ʚʳʡʪʠè ʙʫʜʝʪ ʠʤʧʦʨʪʠʨʦʚʘʥ ʧʝʨʚʳʡ ʠʟ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚ. ɿʘʪʝʤ ʥʘ ʵʢʨʘʥ 

ʙʫʜʝʪ ʚʳʚʝʜʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʠʟ ʩʣʝʜʫʶʱʝʛʦ ʬʘʡʣʘ, ʥʫʞʥʦ ʚʥʦʚʴ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʀʤʧʦʨʪʠʨʦʚʘʪʴ ʠ ʚʳʡʪʠè ʠ ʪ.ʜ. ʜʣʷ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʬʘʡʣʦʚ. 

ɺʥʝʰʥʠʡ ʚʠʜ ʵʢʨʘʥʘ 

ʆʢʥʦ ʠʤʧʦʨʪʘ ʬʘʡʣʦʚ ʬʦʨʤʘʪʦʚ LAS, LIS ʠʣʠ GIS 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʬʘʡʣʘ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʠʤʧʦʨʪʘ, ʧʨʠʤʝʨ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ. 
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ɺ ʵʪʦʤ ʦʢʥʦ ʩʦʜʝʨʞʠʪʩʷ: 

1) ʩʪʨʦʢʘ ʟʘʛʦʣʦʚʢʘ - ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʠʧ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ, ʘ ʪʘʢʞʝ ʧʫʪʴ ʢ ʥʝʤʫ; 

2) ʨʘʙʦʯʘʷ ʦʙʣʘʩʪʴ - ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʙʣʠʮʝʡ, ʚ ʢʦʪʦʨʦʡ ʦʪʦʙʨʘʞʘʶʪʩʷ ʤʥʝʤʦʥʠʢʠ ʢʨʠʚʦʡ, 

ʘ ʪʘʢʞʝ ʧʘʨʘʤʝʪʨʳ ʧʦ ʢʘʞʜʦʡ ʤʥʝʤʦʥʠʢʝ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʩʝ ʢʨʠʚʳʝ ʠʟ ʬʘʡʣʘ, ʪʦ 

ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɺʩʝè. ʅʘʞʘʪʠʝ ʢʥʦʧʢʫ çʉʙʨʦʩè ʦʪʤʝʥʠʪ ʚʳʜʝʣʝʥʠʝ ʚʩʝʭ ʨʘʥʝʝ 

ʫʢʘʟʘʥʥʳʭ ʢʨʠʚʳʭ ʜʣʷ ʠʤʧʦʨʪʘ; 

 

ʇʨʠʤʝʯʘʥʠʝ. ɽʩʣʠ ʠʟ ʪʘʙʣʠʮʳ ʥʝ ʚʳʙʨʘʥʦ ʥʠ ʦʜʥʦʡ ʢʨʠʚʦʡ, ʠ ʧʨʠ ʵʪʦʤ, ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çʀʤʧʦʨʪʠʨʦʚʘʪʴè, ʪʦ ʙʫʜʫʪ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʚʩʝ ʢʨʠʚʳʝ ʬʘʡʣʘ. 

 

3) ʢʥʦʧʢʫ çʇʨʦʩʤʦʪʨ LASè (ʚʦʟʥʠʢʘʝʪ ʪʦʣʴʢʦ ʧʨʠ ʟʘʛʨʫʟʢʝ LAS-ʬʘʡʣʘ) ʧʦʟʚʦʣʷʝʪ 

ʧʨʦʩʤʦʪʨʝʪʴ ʜʘʥʥʳʝ ʬʘʡʣʘ LAS-ʬʦʨʤʘʪʘ ʚ ʪʝʢʩʪʦʚʦʤ ʚʠʜʝ; 

4) ʩʪʨʦʢʘ çʉʢʚʘʞʠʥʘè; 

5) ʩʪʨʦʢʘ çʇʣʘʥʰʝʪè; 

6) ʦʙʣʘʩʪʴ çʀʥʪʝʨʚʘʣ (ʤ)è ï ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʧʦʣʷʭ çʂʨʦʚʣʷè ʠ çʇʦʜʦʰʚʘè ʚʳʚʝʜʝʥʳ 

ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʛʣʫʙʠʥ ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ. ʀʟʤʝʥʝʥʠʝ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʧʦ ʛʣʫʙʠʥʝ ʚʚʦʜʠʪʩʷ ʩ ʢʣʘʚʠʘʪʫʨʳ ʟʥʘʯʝʥʠʷ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʦʣʷ; 

7) ʦʙʣʘʩʪʴ çʗʟʳʢè ï ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʳʙʦʨ ʷʟʳʢʘ ʢʦʤʤʝʥʪʘʨʠʝʚ; 

8) ʦʙʣʘʩʪʴ çɼʨʦʙʥʘʷ ʯʘʩʪʴè (ʧʨʠ ʠʤʧʦʨʪʝ LAS-LIS-ʬʘʡʣʦʚ) - ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ 

ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʨʦʙʥʘʷ ʯʘʩʪʴ ʫʛʣʦʚʳʭ ʜʘʥʥʳʭ ʚ ʠʤʧʦʨʪʠʨʫʝʤʦʤ 

ʬʘʡʣʝ (ʠʟʤʝʨʷʝʪʩʷ ʚ ʤʠʥʫʪʘʭ ʠʣʠ ʩʦʪʳʭ ʜʦʣʷʭ ʛʨʘʜʫʩʘ); 

ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: 

- ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʷ çDepthè ʠʣʠ çʛʨʘʜè; 

- ʧʨʠʩʫʪʩʪʚʫʶʪ ʤʥʝʤʦʥʠʢʠ çAzimuthè ʠ/ʠʣʠ çZenitè; 

- ʤʥʝʤʦʥʠʢʠ ʧʨʦʧʠʩʳʚʘʶʪʩʷ ʚ ʬʘʡʣʝ ed_ok. 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʫʛʣʦʚʳʭ ʜʘʥʥʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʭ ʢʦʥʪʨʦʣʴ. ɽʩʣʠ ʜʨʦʙʥʘʷ ʯʘʩʪʴ 

ʠʤʧʦʨʪʠʨʫʝʤʳʭ ʜʘʥʥʳʭ <= 60, ʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚ ʦʙʣʘʩʪʠ çʜʨʦʙʥʘʷ ʯʘʩʪʴè ʤʝʪʢʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çʤʠʥè, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ - çʛʨʘʜè. ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʤʝʪʢʠ 

çʛʨʘʜè ʧʝʨʝʚʦʜ ʜʘʥʥʳʭ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. ɽʩʣʠ ʩʪʦʠʪ ʤʝʪʢʘ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çʤʠʥè, ʪʦ 

ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʜʨʦʙʥʘʷ ʯʘʩʪʴ ʥʘʙʨʘʥʘ ʚ ʤʠʥʫʪʘʭ ʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʚʦʜ ʜʨʦʙʥʦʡ ʯʘʩʪʠ 

ʜʘʥʥʳʭ ʚ ʜʝʩʷʪʳʝ ʜʦʣʠ ʛʨʘʜʫʩʘ. 

9) ʦʙʣʘʩʪʴ çʇʝʨʝʢʦʜʠʨʦʚʢʘè - ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʜʠʨʦʚʢʠ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ 

ʬʘʡʣʘ; 
 

ʇʝʨʝʢʦʜʠʨʦʚʢʘ ɿʥʘʯʝʥʠʝ 

ɸɺʊʆ ʬʘʡʣ ʩʢʘʥʠʨʫʝʪʩʷ ʠ ʝʩʣʠ ʢʦʜʠʨʦʚʢʘ ʥʝ WINDOWS-1251, ʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʧʝʨʝʢʦʜʠʨʦʚʢʘ ʚ WINDOWS -1251 

WIN  ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʧʝʨʝʢʦʜʠʨʦʚʢʘ ʚ WINDOWS -1251 

DOS ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʧʝʨʝʢʦʜʠʨʦʚʢʘ ʚ DOS (ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ) 

 

10) ʢʥʦʧʢʘ çʀʤʧʦʨʪʠʨʦʚʘʪʴè ï ʠʤʧʦʨʪ ʚʳʙʨʘʥʥʦʛʦ ʬʘʡʣʘ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʧʨʦʩʦʚ 

ï ʚʩʝ ʢʨʠʚʳʝ, ʩ ʧʝʨʝʚʦʜʦʤ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʠ ʩ ʧʝʨʝʢʦʜʠʨʦʚʢʦʡ (ʝʩʣʠ ʵʪʦ ʚʩʝ ʪʨʝʙʫʝʪʩʷ); 

11) ʢʥʦʧʢʘ çɺʳʭʦʜè ï ʧʝʨʝʭʦʜ ʚ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ; 

12) ʩʪʨʦʢʘ ʩʦʩʪʦʷʥʠʷ ï ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ: 

- ʠʤʷ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ; 

- ʜʘʪʘ ʩʦʟʜʘʥʠʷ ʬʘʡʣʘ; 

- ʨʘʟʤʝʨ ʬʘʡʣʘ (ʂʙʘʡʪ); 

- ʠʥʪʝʨʚʘʣ, ʚ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʠʤʧʦʨʪʠʨʫʝʤʳʡ ʬʘʡʣ; 

- ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʚʳʭ ʚ ʬʘʡʣʝ (ʚʳʙʨʘʥʥʦʝ ʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʚʳʭ ï ʥʘʧʨʠʤʝʨ, 

6/91). 
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ʆʢʥʦ ʠʤʧʦʨʪʘ ʬʘʡʣʦʚ ʚ ʬʦʨʤʘʪʝ ʪʘʙʣʠʮ 

ʏʪʦʙʳ ʠʤʧʦʨʪʠʨʦʚʘʪʴ ʧʦʧʣʘʩʪʦʚʳʝ ʜʘʥʥʳʝ ʠʟ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ, ʚ ʜʠʘʣʦʛʝ ʦʪʢʨʳʪʠʷ 

ʬʘʡʣʘ ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʪʠʧ ʬʘʡʣʘ çʪʘʙʣʠʮʳè ʠ ʚʳʙʨʘʪʴ ʥʝʦʙʭʦʜʠʤʳʡ ʬʘʡʣ. ʇʦʩʢʦʣʴʢʫ 

ʠʥʬʦʨʤʘʮʠʷ ʩʦʜʝʨʞʠʪ ʢʨʦʚʣʶ ʠ ʧʦʜʦʰʚʫ ʧʣʘʩʪʦʚ, ʥʘʜʦ ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ çɿʘʢʣʶʯʝʥʠʷè ʠ ʚ 

ʦʢʥʝ ʠʤʧʦʨʪʘ ʧʫʪʝʤ ʧʝʨʝʤʝʱʝʥʠʷ ʢʦʣʦʥʦʢ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʥʘʟʚʘʥʠʷ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʩʪʦʣʙʮʦʚ, ʪ.ʦ., ʯʪʦʙʳ ʧʝʨʚʳʝ ʜʚʘ ʩʦʜʝʨʞʘʣʠ ʢʨʦʚʣʶ ʠ ʧʦʜʦʰʚʫ. 

ɿʘʪʝʤ ï ʟʘʜʘʪʴ ʰʘʛ ʢʚʘʥʪʦʚʘʥʠʷ ʠ ʧʨʦʚʝʩʪʠ ʠʤʧʦʨʪ. ʇʦʣʫʯʝʥʥʳʡ ʧʣʘʥʰʝʪ ʩʦʜʝʨʞʠʪ ʢʨʠʚʳʝ, 

ʟʘʜʘʥʥʳʝ ʠʭ ʩʨʝʜʥʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʥʫʪʨʠ ʧʣʘʩʪʦʚ. 

 

ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʥʦʧʢʠ: 

- çʜʦʙʘʚʠʪʴ ʩʪʨè - ʜʦʙʘʚʣʝʥʠʝ ʩʪʨʦʢʠ ʚ ʪʘʙʣʠʮʫ; 

- çʫʜʘʣʠʪʴ ʩʪʨè - ʫʜʘʣʝʥʠʝ ʩʪʨʦʢʠ ʠʟ ʪʘʙʣʠʮʳ; 

- çʜʦʙʘʚʠʪʴ ʢʦʣè - ʜʦʙʘʚʣʝʥʠʝ ʢʦʣʦʥʢʠ ʚ ʪʘʙʣʠʮʫ; 

- çʫʜʘʣʠʪʴ ʢʦʣè - ʫʜʘʣʝʥʠʝ ʢʦʣʦʥʢʠ ʠʟ ʪʘʙʣʠʮʳ; 

- çʥʦʚʘʷ ʪʘʙʣè - ʩʦʟʜʘʥʠʝ ʥʦʚʦʡ ʪʘʙʣʠʮʳ; 

- çʛʦʪʦʚʦè - ʟʘʚʝʨʰʝʥʠʝ ʩʦʟʜʘʥʠʷ ʪʘʙʣʠʮʳ; 

- çʠʤʧʦʨʪʠʨʦʚʘʪʴ ʠ ʚʳʡʪʠè - ʥʘʯʘʣʦ ʠʤʧʦʨʪʘ ʠʟ ʬʘʡʣʘ, ʧʦ ʟʘʚʝʨʰʝʥʠʠ ï ʚʳʭʦʜ ʠʟ ʟʘʜʘʯʠ 

ʠʤʧʦʨʪʘ; 

- çʚʳʭʦʜè - ʦʢʦʥʯʘʥʠʝ ʨʘʙʦʪʳ ʙʝʟ ʠʤʧʦʨʪʘ ʜʘʥʥʳʭ. 

ɺʅʀʄɸʅʀɽ!  

1. ɽʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çʤʠʥè (ʦʙʣʘʩʪʴ çʜʨʦʙʥʘʷ ʯʘʩʪʴè) ʠ çʘʚʪʦè, ʚʦ 
ʚʩʝ ʫʛʣʦʚʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ (ʩʤ. ʧ. çʆʢʥʦ ʠʤʧʦʨʪʘ ʬʘʡʣʦʚ 

ʬʦʨʤʘʪʦʚ LAS, LIS ʠʣʠ GISè ʥʘʩʪʦʷʱʝʛʦ ʜʦʢʫʤʝʥʪʘ) ʠ ʚ ʩʣʫʯʘʝ ʠʭ ʦʙʥʘʨʫʞʝʥʠʷ ʧʝʨʝʚʝʜʝʥʳ ʚ 

ʛʨʘʜʫʩʳ. 

2. ɽʩʣʠ ʟʘʛʦʣʦʚʦʢ ʪʘʙʣʠʮʳ ʠʤʝʝʪ ʫʩʣʦʚʥʳʝ ʤʥʝʤʦʥʠʢʠ ʠ ʥʝ ʠʤʝʝʪ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ, ʪʦ 
ʩʣʝʜʫʝʪ ʫʩʪʘʥʦʚʠʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çʘʚʪʦè ʠ ʱʝʣʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʣʶʙʦʡ 

ʷʯʝʡʢʠ ʪʘʙʣʠʮʳ, ʧʨʠ ʵʪʦʤ ʧʨʦʛʨʘʤʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʨʦʚʝʨʠʪ ʚʩʶ ʢʦʣʦʥʢʫ. ʇʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ 

ʜʨʦʙʥʘʷ ʯʘʩʪʴ ʜʘʥʥʳʭ <= 60 ï ʫʩʪʘʥʦʚʠʪʩʷ ʤʝʪʢʘ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çʤʠʥè ʠ ʧʨʠ ʠʤʧʦʨʪʝ ʜʘʥʥʳʝ 

ʠʟ ʵʪʦʡ ʢʦʣʦʥʢʠ ʙʫʜʫʪ ʧʝʨʝʚʝʜʝʥʳ ʚ ʛʨʘʜʫʩʳ. ʇʨʠ ʚʳʢʣʶʯʝʥʥʦʡ ʦʧʮʠʠ çʘʚʪʦè - ʢʦʥʪʨʦʣʴ 

ʢʦʣʦʥʢʠ ʥʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʤʦʞʝʪ 

ʫʩʪʘʥʦʚʠʪʴ ʦʧʮʠʶ çʤʠʥè. ʇʨʠ ʵʪʦʤ ʢʦʣʦʥʢʘ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʩ ʫʛʣʦʚʳʤʠ ʜʘʥʥʳʤʠ, ʠ 

ʧʝʨʝʚʝʜʝʥʘ ʚ ʛʨʘʜʫʩʳ. 

ʇʨʠʤʝʯʘʥʠʝ. ʇʨʠ ʦʪʢʣʶʯʝʥʠʠ ʦʧʮʠʠ çʘʚʪʦè ʚʩʝ ʦʪʤʝʯʝʥʥʳʝ ʢʦʣʦʥʢʠ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʚʝʩʪʠ ʚ ʛʨʘʜʫʩʳ, ʧʦʤʝʯʘʶʪʩʷ ʟʥʘʢʦʤ ç*è. 
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ɺʚʦʜ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ɺ ʧʨʦʮʝʩʩʝ ʠʤʧʦʨʪʘ ʥʘ ʵʢʨʘʥ ʚʳʚʦʜʠʪʩʷ ʪʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ ʩʦʜʝʨʞʘʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʦʙʨʘʙʦʪʢʠ ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ. 

 
ɽʩʣʠ ʚ ʠʤʧʦʨʪʠʨʫʝʤʦʤ ʬʘʡʣʝ ʥʝʪ ʟʥʘʯʝʥʠʡ ʢʘʢʠʭ-ʣʠʙʦ ʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʦʥʠ ʙʫʜʫʪ 

ʟʘʧʦʣʥʝʥʳ ʩʪʘʥʜʘʨʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ. ɿʥʘʯʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ, ʤʦʛʫʪ ʙʳʪʴ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʚʨʫʯʥʫʶ.  

ɽʩʣʠ ʙʳʣʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʰʠʙʦʯʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʟʥʘʯʝʥʠʡ, ʪʦ ʤʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʚ ʪʘʙʣʠʮʝ ʠʟ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

. 

ɽʩʣʠ ʫʩʪʘʥʦʚʠʪʴ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çʆʙʥʦʚʠʪʴ ʊʋè, ʪʦ ʜʘʥʥʳʝ ʠʟ ʪʘʙʣʠʮʳ ʩʦʭʨʘʥʷʪʩʷ ʢʘʢ 

ʩʪʘʥʜʘʨʪʥʳʝ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʥʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʟʘʧʦʣʥʝʥʠʷ ʚ ʪʘʙʣʠʮʝ 

ʦʪʩʫʪʩʪʚʫʶʱʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ɼʣʷ ʧʨʦʜʦʣʞʝʥʠʷ ʠʤʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ . ɼʣʷ ʦʪʤʝʥʳ ʠ 

ʚʦʟʚʨʘʪʘ ʚ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʠʤʧʦʨʪʘ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ . 

ɺʳʙʦʨ ʢʨʠʚʳʭ ʜʣʷ ʠʤʧʦʨʪʘ 

ɼʣʷ ʚʳʙʦʨʘ ʢʨʠʚʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʘʬʘ çʄʥʝʤʦʥʠʢʘè. ɼʣʷ ʚʳʙʦʨʘ ʦʜʥʦʡ ʢʨʠʚʦʡ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʚʝʩʪʠ ʢʫʨʩʦʨ ʢ ʥʫʞʥʦʡ ʤʥʝʤʦʥʠʢʝ ʠ ʥʘʞʘʪʴ ʣʝʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʠ. ɺʳʙʨʘʥʥʘʷ 

ʤʥʝʤʦʥʠʢʘ ʙʫʜʝʪ ʚʳʜʝʣʝʥʘ ʩʠʥʠʤ ʮʚʝʪʦʤ. ɺ ʠʥʜʠʢʘʪʦʨʝ çɺʳʙʨʘʥʦ ʢʨʠʚʳʭè ʧʦʷʚʠʪʩʷ 

ʟʥʘʯʝʥʠʝ 1. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʙʦʣʝʝ ʦʜʥʦʡ ʢʨʠʚʦʡ (ʠʜʫʱʠʭ ʥʝ ʧʦ ʧʦʨʷʜʢʫ), ʪʦ ʥʫʞʥʦ 

ʧʦʩʪʫʧʠʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʧʨʠ ʵʪʦʤ ʧʦʩʪʦʷʥʥʦ ʫʜʝʨʞʠʚʘʷ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ çCtrlè, 

ʜʣʷ ʚʳʙʦʨʘ ʢʨʠʚʳʭ ʠʜʫʱʠʭ ʧʦ ʧʦʨʷʜʢʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʨʞʠʚʘʪʴ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ çShiftè ɺ 

ʠʥʜʠʢʘʪʦʨʝ çɺʳʙʨʘʥʦ ʢʨʠʚʳʭè ʧʦʷʚʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʠ ʯʝʨʝʟ ʢʦʩʫʶ ʯʝʨʪʫ 

ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʚʳʭ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʩʝ ʢʨʠʚʳʝ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çɺʩʝè. 

ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ çʉʙʨʦʩè ʦʪʤʝʥʠʪ ʚʳʜʝʣʝʥʠʝ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʢʨʠʚʳʭ. ɽʩʣʠ, ʥʝ ʚʳʙʨʘʚ ʥʠ 

ʦʜʥʦʡ ʢʨʠʚʦʡ ʥʘʯʘʪʴ ʠʤʧʦʨʪ, ʙʫʜʫʪ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʚʩʝ ʢʨʠʚʳʝ. 
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ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʪʘʙʣʠʮʳ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ 

ɼʘʥʥʳʝ ʚ ʪʘʙʣʠʮʝ ʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ. ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʛʨʘʬʳ çʄʥʝʤʦʥʠʢʘè 

ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ ʥʘʟʚʘʥʠʶ ʜʘʥʥʦʡ ʛʨʘʬʳ. ɻʨʘʬʘ çʄʥʝʤʦʥʠʢʘè ʠʟʤʝʥʠʪ ʩʚʦʝ 

ʥʘʟʚʘʥʠʝ ʥʘ çʂʦʨʨʝʢʪ.è. ʊʝʧʝʨʴ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʥʫʞʥʫʶ ʤʥʝʤʦʥʠʢʫ ʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʝʝ. ʇʨʠ 

ʵʪʦʤ, ʝʩʣʠ ʪʘʢʘʷ ʤʥʝʤʦʥʠʢʘ ʩʫʱʝʩʪʚʫʝʪ ʚ ʩʧʠʩʢʝ ʩʪʘʥʜʘʨʪʥʳʭ ʤʥʝʤʦʥʠʢ, ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ 

ʩʠʩʪʝʤʦʡ, ʠ ʛʨʘʬʳ çʅʘʟʚʘʥʠʝè ʠ çʂʦʤʤʝʥʪʘʨʠʠè ʥʝ ʟʘʧʦʣʥʝʥʳ, ʪʦ ʧʨʠ ʚʳʙʦʨʝ ʩʣʝʜʫʶʱʝʡ 

ʤʥʝʤʦʥʠʢʠ ʵʪʠ ʛʨʘʬʳ ʙʫʜʫʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʦʣʥʝʥʳ ʠʟ ʩʧʠʩʢʘ ʤʥʝʤʦʥʠʢ. ɽʩʣʠ ʱʝʣʢʥʫʪʴ ʧʦ 

ʢʦʨʨʝʢʪʠʨʫʝʤʦʡ ʤʥʝʤʦʥʠʢʝ ʜʚʘ ʨʘʟʘ, ʪʦ ʧʦʷʚʠʪʩʷ ʩʧʠʩʦʢ ʤʥʝʤʦʥʠʢ, ʠʟ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʚʳʙʨʘʪʴ ʤʥʝʤʦʥʠʢʫ, ʢʘʢ ʦʧʠʩʘʥʦ ʨʘʥʝʝ.  

ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʩʪʘʣʴʥʳʭ ʛʨʘʬ ʪʘʙʣʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʩʥʦʚʘ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʧʦ 

ʛʨʘʬʝ çʄʥʝʤʦʥʠʢʘè, ʢʦʪʦʨʘʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪ ʥʘʟʚʘʥʠʝ çʂʦʨʨʝʢʪ.è. ʅʘʟʚʘʥʠʝ ʛʨʘʬʳ 

ʠʟʤʝʥʠʪʩʷ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ. ʊʝʧʝʨʴ ʤʦʞʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʩʪʘʣʴʥʳʝ ʛʨʘʬʳ. 

ʂʦʥʪʨʦʣʴ ʠʤʝʥ ʢʨʠʚʳʭ 

ʇʨʠ ʠʤʧʦʨʪʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠʤʝʥ (ʤʥʝʤʦʥʠʢ) ʜʘʥʥʳʭ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ 

ʩʧʠʩʢʫ ʩʪʘʥʜʘʨʪʥʳʭ, ʧʦʜʜʝʨʞʠʚʘʝʤʦʤʫ ʩʠʩʪʝʤʦʡ. ʂʦʥʪʨʦʣʴ ʤʦʞʝʪ ʙʳʪʴ ʦʪʢʣʶʯʝʥ. ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʷʪʴ ʬʣʘʞʦʢ çʂʦʥʪʨʦʣʴ ʤʥʝʤʦʥʠʢè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʤʥʝʤʦʥʠʢʠ ʦʥʘ ʙʫʜʝʪ ʚʳʜʝʣʝʥʘ ʢʨʘʩʥʳʤ ʮʚʝʪʦʤ.  

ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ ʢʦʥʪʨʦʣʝ ʥʝʧʨʘʚʠʣʴʥʫʶ ʤʥʝʤʦʥʠʢʫ ʤʦʞʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ. ʇʨʠ 

ʥʘʭʦʞʜʝʥʠʠ ʥʝʩʪʘʥʜʘʨʪʥʦʡ ʤʥʝʤʦʥʠʢʠ ʚʳʜʘʝʪʩʷ ʩʧʠʩʦʢ ʤʥʝʤʦʥʠʢ, ʠʟ ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʝʪʩʷ 

ʥʫʞʥʘʷ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʳʙʦʨʘ ʩʪʘʥʜʘʨʪʥʦʡ ʤʥʝʤʦʥʠʢʠ ʩʧʠʩʦʢ ʤʦʞʥʦ ʨʘʟʙʠʪʴ ʥʘ ʦʪʜʝʣʴʥʳʝ 

ʨʘʟʜʝʣʳ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʱʝʣʢʥʫʪʴ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʚʳʜʘʥʥʦʤʫ ʩʧʠʩʢʫ 

ʤʥʝʤʦʥʠʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʪʩʷ ʤʝʥʶ: 

 

ʀʤʧʦʨʪ ʜʘʥʥʳʭ ʠʟ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʦ ʛʣʫʙʠʥʝ  

ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚ ʧʦʣʷʭ çʂʨʦʚʣʷè ʠ çʇʦʜʦʰʚʘè ʦʩʥʦʚʥʦʛʦ ʦʢʥʘ ʠʤʧʦʨʪʘ ʚʳʚʝʜʝʥʳ 

ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʛʣʫʙʠʥ ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ.  

ʀʟʤʝʥʝʥʠʝ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʦ ʛʣʫʙʠʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʚʚʦʜʘ 

ʟʥʘʯʝʥʠʡ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ. 

ʂʘʢ ʥʘʯʘʪʴ ʠʤʧʦʨʪ? 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʯʘʪʴ ʠʤʧʦʨʪ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ . 

ɺ ʧʨʦʮʝʩʩʝ ʠʤʧʦʨʪʘ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ ʟʘʜʘʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʚʝʜʝʥʠʷ ʢʘʨʦʪʘʞʘ 

ʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ɺ ʦʢʥʝ ʤʦʞʥʦ ʚʚʝʩʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʧʘʨʘʤʝʪʨʳ ʠ ʧʨʦʜʦʣʞʠʪʴ ʠʣʠ 

ʦʪʤʝʥʠʪʴ ʠʤʧʦʨʪ.  

ʇʨʦʮʝʩʩ ʠʤʧʦʨʪʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʥʘ ʵʢʨʘʥʝ ʩ ʧʦʤʦʱʴʶ ʠʥʜʠʢʘʪʦʨʘ. ʂʥʦʧʢʘ  

ʩʣʫʞʠʪ ʜʣʷ ʧʨʠʦʩʪʘʥʦʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘ. ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʵʪʫ ʢʥʦʧʢʫ ʥʘ ʵʢʨʘʥ ʙʫʜʝʪ ʚʳʚʝʜʝʥ 

ʟʘʧʨʦʩ ʦ ʧʨʝʢʨʘʱʝʥʠʠ ʠʤʧʦʨʪʘ. ʇʨʠ ʫʪʚʝʨʜʠʪʝʣʴʥʦʤ ʦʪʚʝʪʝ ʥʘ ʵʪʦʪ ʟʘʧʨʦʩ ʠʥʬʦʨʤʘʮʠʷ ʥʝ 

ʙʫʜʝʪ ʟʘʧʠʩʘʥʘ ʠ ʧʨʦʠʟʦʡʜʝʪ ʚʦʟʚʨʘʪ ʢ ʦʢʥʫ ʠʤʧʦʨʪʠʨʦʚʘʥʠʷ. ʇʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʦʪʚʝʪʝ - 

ʧʨʦʜʦʣʞʝʥʠʝ ʠʤʧʦʨʪʘ.  
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ʐʘʙʣʦʥ ʠʤʧʦʨʪʘ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʰʘʙʣʦʥʘ ʠʤʧʦʨʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ ʅʘʩʪʨʦʡʢʘ/ʐʘʙʣʦʥ 

ʠʤʧʦʨʪʘ. ʇʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ: 

 

 
 

ɺ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʦʢʥʝ: 

- ʤʥʝʤʦʥʠʢʠ ʢʨʠʚʳʭ (ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ çɸʚʪʦʚʳʙʦʨ ʦʙʲʝʢʪʦʚè). 

- ʦʧʮʠʷ çʂʦʥʪʨʦʣʴ ʤʥʝʤʦʥʠʢè. ʇʨʠ ʚʢʣʶʯʝʥʥʦʤ ʢʦʥʪʨʦʣʝ ʤʥʝʤʦʥʠʢ, ʧʨʠ ʠʤʧʦʨʪʝ 

ʬʘʡʣʦʚ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʦʚʝʨʢʘ ʤʥʝʤʦʥʠʢ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʠʭ ʩʪʘʥʜʘʨʪʥʳʤ 

ʤʥʝʤʦʥʠʢʘʤ.  

- ʦʧʮʠʷ çɿʘʧʦʣʥʷʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè. ʇʨʠ ʥʝ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʬʣʘʞʢʝ, ʧʨʠ ʠʤʧʦʨʪʝ 

ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʟʘʧʦʣʥʠʪʴ ʪʘʙʣʠʮʫ çʊʝʭʥʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʨʦʪʘʞʘ ʠ 

ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷè (ʩʤ. çʂʘʢ ʥʘʯʘʪʴ ʠʤʧʦʨʪ?è). 

- ʦʙʣʘʩʪʴ çʉʧʦʩʦʙ ʟʘʧʦʣʥʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡè: 

çʇʦ ʫʤʦʣʯʘʥʠʶè ï ʟʥʘʯʝʥʠʷ ʪʝʭ.ʫʩʣʦʚʠʡ, ʦʪʩʫʪʩʪʚʫʶʱʠʝ ʚ ʠʤʧʦʨʪʠʨʫʝʤʦʤ ʬʘʡʣʝ, 

ʙʝʨʫʪʩʷ ʠʟ ʥʘʩʪʨʦʝʯʥʦʛʦ ʬʘʡʣʘ; 

çʀʟ ʬʘʡʣʘè ï ʟʥʘʯʝʥʠʷ ʠʟ ʥʘʩʪʨʦʝʯʥʦʛʦ ʬʘʡʣʘ ʥʝ ʙʝʨʫʪʩʷ, ʘ ʙʝʨʫʪʩʷ ʠʟ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ 

ʬʘʡʣʘ;  

çʀʩʢʘʪʴ ʧʦʭʦʞʠʝè ï ʝʩʣʠ ʩʫʱʝʩʪʚʫʶʪ ʤʥʝʤʦʥʠʢʠ, ʚ ʢʦʥʮʝ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʮʠʬʨʳ, ʥʘ ʧʨʠʤʝʨ (BS1, BS2, BS3) ʠ ʚʩʝ ʦʥʠ ʠʤʝʶʪ ʟʥʘʯʝʥʠʷ (BS1-0, BS2-35, BS3-25) 

ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʦʩʣʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʦʪʣʠʯʥʦʝ ʦʪ ʥʦʣʷ.  

- ʢʥʦʧʢʘ çʉʦʭʨʘʥʠʪʴ ʢʘʢè - ʩʦʭʨʘʥʠʪʴ ʰʘʙʣʦʥ ʠʤʧʦʨʪʘ ʧʦʜ ʜʨʫʛʠʤ ʠʤʝʥʝʤ. 

- ʢʥʦʧʢʘ çɿʘʛʨʫʟʠʪʴè - ʟʘʛʨʫʟʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʡ ʰʘʙʣʦʥ ʠʤʧʦʨʪʘ. 

- ʦʙʣʘʩʪʴ çʐʘʙʣʦʥ ʚʠʟʫʘʣʠʟʘʮʠʠè - ʧʫʪʴ ʠ ʠʤʷ ʰʘʙʣʦʥʘ ʚʠʟʫʘʣʠʟʘʮʠʠ.  
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ʇʨʠʤʝʯʘʥʠʝ: ʝʩʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʰʘʙʣʦʥ ʠʤʧʦʨʪʘ, ʪʦ ʧʦʩʣʝ ʠʤʧʦʨʪʘ ʙʫʜʝʪ ʧʨʠʤʝʥʝʥ 

ʰʘʙʣʦʥ, ʫʢʘʟʘʥʥʳʡ ʚ ʵʪʦʤ ʧʦʣʝ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʵʪʦʪ ʰʘʙʣʦʥ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ 

ʪʦʛʦ ʰʘʙʣʦʥʘ ʚʠʟʫʘʣʠʟʘʮʠʠ, ʩ ʢʦʪʦʨʳʤ ʙʳʣʘ ʟʘʚʝʨʰʝʥʘ ʨʘʙʦʪʘ ʧʨʦʛʨʘʤʤʳ ʚ 

ʧʨʝʜʳʜʫʱʠʡ ʨʘʟ. ɼʣʷ ʚʳʙʦʨʘ ʰʘʙʣʦʥʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ . 

- ʚr ʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ çɸʚʪʦʚʳʙʦʨ ʤʥʝʤʦʥʠʢè - ʤʥʝʤʦʥʠʢʠ ʜʣʷ ʘʚʪʦʚʳʙʦʨʘ. ʇʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʦʪʢʨʳʚʘʝʪʩʷ ʦʢʥʦ, ʚ ʣʝʚʦʡ ʩʪʦʨʦʥʝ, ʢʦʪʦʨʦʛʦ ʟʘʧʠʩʳʚʘʶʪʩʷ ʤʥʝʤʦʥʠʢʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʚʳʜʝʣʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʰʘʙʣʦʥʘ ʠʤʧʦʨʪʘ. 

 

 

ʅʘʩʪʨʦʡʢʘ ʘʚʪʦʟʘʤʝʥʳ ʤʥʝʤʦʥʠʢ 

ɼʣʷ ʥʘʩʪʨʦʡʢʠ ʘʚʪʦʟʘʤʝʥʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʅʘʩʪʨʦʡʢʘ/ʅʘʩʪʨʦʡʢʘ 

ʘʚʪʦʟʘʤʝʥʳè. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʢʥʦ. 

 
- ʤʥʝʤʦʥʠʢʘ ʠʟ ʠʤʧʦʨʪʠʨʫʝʤʦʛʦ ʬʘʡʣʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʥʠʪʴ (ʛʨʘʬʘ çʄʥʝʤ. 

ʧʦʣʴʟʦʚʘʪʝʣʷè). 

- ʤʥʝʤʦʥʠʢʘ, ʥʘ ʢʦʪʦʨʫʶ ʙʫʜʝʪ ʟʘʤʝʥʝʥʘ ʤʥʝʤʦʥʠʢʘ (ʛʨʘʬʘ çʄʥʝʤʦʥʠʢʘè). 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʚʪʦʟʘʤʝʥʳ ʤʥʝʤʦʥʠʢʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʠ ʠʤʧʦʨʪʝ ʙʫʜʫʪ ʟʘʤʝʥʝʥʳ ʥʘ 

ʤʥʝʤʦʥʠʢʠ ʠʟ ʥʘʩʪʨʦʝʯʥʦʛʦ ʬʘʡʣʘ (ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʫʩʪʘʥʦʚʣʝʥ ʬʣʘʞʦʢ çɸʚʪʦʟʘʤʝʥʘ 

ʤʥʝʤʦʥʠʢè). 

ʀʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ ʚʨʫʯʥʫʶ. ɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʟʘʧʦʣʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ 

ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʧʨʠ ʠʤʧʦʨʪʝ ʫʩʪʘʥʦʚʣʝʥʳ ʬʣʘʞʢʠ çʂʦʥʪʨʦʣʴ ʤʥʝʤʦʥʠʢè ʠ çɸʚʪʦʟʘʤʝʥʘ 

ʤʥʝʤʦʥʠʢè. ʇʨʠ ʵʪʦʤ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʝʝ: ʝʩʣʠ ʦʙʥʘʨʫʞʝʥʘ ʥʝʠʟʚʝʩʪʥʘʷ ʤʥʝʤʦʥʠʢʘ, ʦʥʘ 

ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʨʘʩʥʳʤ ʤʘʨʢʝʨʦʤ. ʑʝʣʯʦʢ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʦ ʤʥʝʤʦʥʠʢʝ ʚʳʜʘʝʪ ʤʝʥʶ, 

ʠʟ ʢʦʪʦʨʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʫʩʪʨʘʠʚʘʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʫʥʢʪ ʠ ʜʘʥʥʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʟʘʧʠʰʫʪʩʷ ʚ ʥʘʩʪʨʦʝʯʥʳʡ ʬʘʡʣ. 
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ɼʦʙʘʚʣʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʨʠʚʳʭ 

ʄʦʞʥʦ ʜʦʙʘʚʠʪʴ ʦʪʜʝʣʴʥʳʝ ʢʨʠʚʳʝ ʠʟ ʘʨʭʠʚʘ ʠʣʠ ʬʘʡʣʦʚ ʬʦʨʤʘʪʘ LAS ʠʣʠ LIS. ʂʘʢ 

ʜʦʙʘʚʠʪʴ ʢʨʠʚʫʶ ʠʭ ʘʨʭʠʚʘ, ʦʧʠʩʘʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʘʟʜʝʣʝ ʧʨʦ ʘʨʭʠʚ. ɼʣʷ ʜʦʙʘʚʣʝʥʠʷ 

ʢʨʠʚʦʡ ʠʟ ʬʘʡʣʘ ʬʦʨʤʘʪʘ LAS ʠʣʠ LIS, ʥʘʜʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ ʌʘʡʣ/ʀʤʧʦʨʪ ʠʣʠ ʥʘʞʘʪʴ 

ʢʥʦʧʢʫ (ʚʪʦʨʫʶ ʩʣʝʚʘ). ɿʘʪʝʤ ʚʳʙʨʘʪʴ ʬʘʡʣ ʠ ʢʨʠʚʳʝ.  

ɼʦʙʘʚʣʝʥʠʝ ʧʝʨʝʢʨʳʪʠʷ 

ɺʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʌʘʡʣ/ɼʦʙʘʚʠʪʴ ʧʝʨʝʢʨʳʪʠʝè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢ ʠʤʝʥʠ ʢʨʠʚʦʡ 

ʜʦʙʘʚʠʪʩʷ ʠʤʷ ʬʘʡʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʥʘ ʠʤʧʦʨʪʠʨʫʝʪʩʷ. 

ɼʦʙʘʚʣʝʥʠʝ ʩʣʝʜʫʶʱʝʛʦ ʢʘʨʦʪʘʞʘ 

ɺʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʌʘʡʣ/ɼʦʙʘʚʠʪʴ ʩʣʝʜʫʶʱʠʡ ʢʘʨʦʪʘʞè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢ ʠʤʝʥʠ 

ʢʨʠʚʦʡ ʜʦʙʘʚʠʪʩʷ ʜʘʪʘ. 

ʕʢʩʧʦʨʪ 

 

ʀʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʵʢʩʧʦʨʪʠʨʦʚʘʥʘ ʚ ʬʘʡʣʳ ʬʦʨʤʘʪʦʚ LAS- ʠ LIS. ʇʦʜʜʝʨʞʠʚʘʝʪʩʷ 

ʪʘʢʞʝ ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʚ ʬʦʨʤʘʪʳ ɸʈʄɻ ʠʣʠ ʪʘʙʣʠʮ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʚ 

ʬʘʡʣ ʚ ʚʠʜʝ ʚʩʝʛʦ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʠʣʠ ʯʘʩʪʠʯʥʦ ʠʟ ʥʝʛʦ ʚʳʙʠʨʘʪʴʩʷ. ɼʣʷ ʵʢʩʧʦʨʪʘ 

ʦʪʨʝʜʘʢʪʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ɻʀʉ ʥʝʦʙʭʦʜʠʤʦ ʚ ʦʩʥʦʚʥʦʤ ʦʢʥʝ ʧʨʦʛʨʘʤʤʳ ʚʳʙʨʘʪʴ ʚ ʧʫʥʢʪʝ 

ʤʝʥʶ çʌʘʡʣè Ą çʕʢʩʧʦʨʪè ʠʣʠ ʥʘʞʘʪʴ ʢʥʦʧʢʫ , ʨʘʩʧʦʣʦʞʝʥʥʫʶ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ. 

ɼʘʣʝʝ ʚʦʟʥʠʢʘʝʪ ʦʢʥʦ ʵʢʩʧʦʨʪʘ, ʧʨʠʤʝʨʥʳʡ ʚʠʜ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ. 

ɺʅʀʄɸʅʀɽ. ʇʨʠ ʠʤʧʦʨʪʝ ʠʥʬʦʨʤʘʮʠʠ ʠʟ LIS-ʬʘʡʣʘ ʚʤʝʩʪʝ ʩ ʦʩʥʦʚʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ 

ʠʤʧʦʨʪʠʨʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʠʮ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʵʢʩʧʦʨʪʝ ʚ LIS-ʬʦʨʤʘʪ, ʝʩʣʠ ʚʩʝ 

ʠʤʧʦʨʪʠʨʫʝʤʳʝ ʢʨʠʚʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʜʘʥʥʦʤʫ LIS-ʬʘʡʣʫ, ʪʦ ʚʩʝ ʪʘʙʣʠʮʳ ʚʦ ʚʥʦʚʴ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʤ LIS-ʬʘʡʣʝ ʩʦʭʨʘʥʷʶʪʩʷ. ɽʩʣʠ ʩʨʝʜʠ ʵʢʩʧʦʨʪʠʨʫʝʤʳʭ ʢʨʠʚʳʭ ʝʩʪʴ ʢʨʠʚʳʝ ʠʟ 

ʜʨʫʛʠʭ LIS ʠʣʠ LAS-ʬʘʡʣʦʚ, ʪʦ ʪʘʙʣʠʮʳ ʥʝ ʩʦʭʨʘʥʷʶʪʩʷ. 
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ɺ ʨʘʥʝʝ ʧʨʝʜʩʪʘʚʣʝʥʥʦʤ ʦʢʥʝ ʤʦʞʥʦ ʟʘʜʘʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʵʢʩʧʦʨʪʘ: 

1) ʚ ʛʨʘʬʝ çʄʥʝʤʦʥʠʢʘè ʚʳʙʠʨʘʶʪʩʷ ʢʨʠʚʳʝ ʜʣʷ ʵʢʩʧʦʨʪʘ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʙʨʘʥʳ ʚʩʝ 
ʢʨʠʚʳʝ. ɼʣʷ ʚʳʙʦʨʘ ʦʜʥʦʡ ʢʨʠʚʦʡ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʚʝʩʪʠ ʢʫʨʩʦʨ ʢ ʥʫʞʥʦʡ ʤʥʝʤʦʥʠʢʝ ʠ ʥʘʞʘʪʴ 

ʣʝʚʫʶ ʢʣʘʚʠʰʫ ʤʳʰʠ. ɺʳʙʨʘʥʥʘʷ ʤʥʝʤʦʥʠʢʘ ʙʫʜʝʪ ʚʳʜʝʣʝʥʘ ʩʠʥʠʤ ʮʚʝʪʦʤ. ɺ ʩʪʨʦʢʝ 

ʩʦʩʪʦʷʥʠʝ, ʚ ʠʥʜʠʢʘʪʦʨʝ çʚʳʙʨʘʥʦ ʢʨʠʚʳʭè, ʧʦʷʚʠʪʩʷ ʟʥʘʯʝʥʠʝ <1>. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʙʦʣʝʝ ʦʜʥʦʡ ʢʨʠʚʦʡ (ʠʜʫʱʠʭ ʥʝ ʧʦ ʧʦʨʷʜʢʫ), ʪʦ ʥʫʞʥʦ ʧʦʩʪʫʧʠʪʴ ʪʘʢ ʞʝ, ʢʘʢ ʦʧʠʩʘʥʦ ʚʳʰʝ, ʥʦ 

ʧʨʠ ʵʪʦʤ ʫʜʝʨʞʠʚʘʪʴ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ çCtrlè. ɼʣʷ ʚʳʙʦʨʘ ʢʨʠʚʳʭ ʠʜʫʱʠʭ ʧʦ ʧʦʨʷʜʢʫ 

ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʨʞʠʚʘʪʴ ʥʘʞʘʪʦʡ ʢʣʘʚʠʰʫ çShiftè ɺ ʩʪʨʦʢʝ ʩʦʩʪʦʷʥʠʷ, ʚ ʠʥʜʠʢʘʪʦʨʝ çʚʳʙʨʘʥʦ 

ʢʨʠʚʳʭè, ʧʦʷʚʠʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʠ ʯʝʨʝʟ ʢʦʩʫʶ ʯʝʨʪʫ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʢʨʠʚʳʭ. ɽʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʚʩʝ ʢʨʠʚʳʝ ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʚʩʝè. ʅʘʞʘʪʠʝ ʥʘ ʢʥʦʧʢʫ 

çʩʙʨʦʩè ʦʪʤʝʥʠʪ ʚʳʜʝʣʝʥʠʝ ʚʩʝʭ ʚʳʜʝʣʝʥʥʳʭ ʢʨʠʚʳʭ; 

2) ʟʘʜʘʥʠʝ ʠʥʪʝʨʚʘʣʘ - ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʨʝʜʣʘʛʘʝʪʩʷ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʚʝʩʴ ʠʥʪʝʨʚʘʣ. 

ʀʟʤʝʥʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʨʷʤʦʛʦ ʚʚʦʜʘ ʟʥʘʯʝʥʠʡ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ 

ʠʥʪʝʨʚʘʣʘ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʦʣʷ ʦʙʣʘʩʪʠ çɻʣʫʙʠʥʘè; 

3) ʠʥʚʝʨʪʠʨʦʚʘʥʠʝ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ - ʜʣʷ ʠʥʚʝʨʪʠʨʦʚʘʥʠʷ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ/ʫʙʨʘʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çʀʥʚʝʨʪʠʨʦʚʘʪʴè. ɽʩʣʠ ʩʪʦʠʪ ʤʝʪʢʘ 

ʥʘʧʨʦʪʠʚ ʨʘʥʝʝ ʫʢʘʟʘʥʥʦʡ ʦʧʮʠʠ, ʪʦ ʟʘʧʠʩʴ ʚ ʬʘʡʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʠʙʦʣʴʰʝʡ ʛʣʫʙʠʥʳ, ʜʘʣʝʝ 

ʛʣʫʙʠʥʘ ʫʙʳʚʘʝʪ. ɽʩʣʠ ʤʝʪʢʘ ʥʝ ʩʪʦʠʪ - ʟʘʧʠʩʴ ʚ ʬʘʡʣ ʥʘʯʠʥʘʝʪʩʷ ʩ ʥʘʠʤʝʥʴʰʝʡ ʛʣʫʙʠʥʳ, ʜʘʣʝʝ 

ʛʣʫʙʠʥʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ; 

4) ʚ ʩʪʨʦʢʝ çʉʢʚʘʞʠʥʘè ʤʦʞʥʦ ʚʚʝʩʪʠ ʩ ʢʣʘʚʠʘʪʫʨʳ ʥʘʟʚʘʥʠʝ ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 
ʟʘʧʠʩʘʥʦ ʚ ʬʘʡʣ; 

5) ʚ ʩʪʨʦʢʝ çʀʤʷ ʬʘʡʣʘè, ʤʦʞʥʦ ʚʚʝʩʪʠ ʩ ʢʣʘʚʠʘʪʫʨʳ ʠʤʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʙʫʜʝʪ ʟʘʧʠʩʘʥ 
ʬʘʡʣ; 

6) ʚʳʙʦʨ ʫʩʪʨʦʡʩʪʚʘ ʠ ʢʘʪʘʣʦʛʘ ʜʣʷ ʟʘʧʠʩʠ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʦʛʦ ʬʘʡʣʘ - ʜʣʷ ʚʳʙʦʨʘ 

ʫʩʪʨʦʡʩʪʚʘ ʥʫʞʥʦ ʧʨʠ ʧʦʤʦʱʠ ʢʥʦʧʢʠ  ʠʟ ʨʘʩʢʨʳʚʘʶʱʝʛʦʩʷ ʩʧʠʩʢʘ ʚʳʙʨʘʪʴ ʢʘʪʘʣʦʛ, ʚ 

ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴʩʷ ʬʘʡʣ; 

7) ʚ ʦʙʣʘʩʪʠ çɺʝʨʩʠʷè ʚʳʙʨʘʪʴ (ʫʩʪʘʥʦʚʠʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ) ʚʝʨʩʠʶ ʬʘʡʣʘ ʚ 
ʬʦʨʤʘʪʝ LAS (1,20 ʠʣʠ 2,00); 

8) ʚ ʦʙʣʘʩʪʠ çɿʘʧʠʩʘʪʴ ʚ ʬʘʡʣè ʚ ʬʘʡʣ LAS ï ʬʦʨʤʘʪʘ ʚ ʩʝʢʮʠʶ ʦʧʠʩʘʥʠʷ ʢʨʠʚʳʭ, ʙʫʜʫʪ 

ʟʘʧʠʩʘʥʳ ʣʠʙʦ ʤʥʝʤʦʥʠʢʠ ʢʨʠʚʳʭ (ʦʧʮʠʷ çʤʥʝʤʦʥʠʢʠè), ʣʠʙʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʤʝʥʘ (ʦʧʮʠʷ 

çʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʤʝʥʘè). ʉʪʘʥʜʘʨʪʥʳʤ ʷʚʣʷʝʪʩʷ ʟʘʧʠʩʴ ʤʥʝʤʦʥʠʢ; 

9) ʚ ʦʙʣʘʩʪʴ çʢʦʜ ʦʪʩʫʪʩʪʚʠʷè ʚʚʝʩʪʠ ʩ ʢʣʘʚʠʘʪʫʨʳ ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʥʦʣʷ (ʢʦʜʘ 
ʦʪʩʫʪʩʪʚʠʷ) ʜʣʷ ʟʘʧʠʩʠ ʚ ʬʘʡʣ; 

10) ʟʘʜʘʥʠʝ ʬʦʨʤʘʪʘ ʚʳʭʦʜʥʳʭ ʜʘʥʥʳʭ - ʜʣʷ ʫʢʘʟʘʥʠʷ ʬʦʨʤʘʪʘ ʬʘʡʣʘ ʥʝʦʙʭʦʜʠʤʦ 

ʫʩʪʘʥʦʚʠʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ LAS, LIS ʠʣʠ LASBIN, ʚ ʦʙʣʘʩʪʠ çʊʠʧ ʬʘʡʣʘè; 

11) ʟʘʤʝʥʠʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʠʟ ʩʣʦʚʘʨʷ ï ʚ ʦʙʣʘʩʪʠ çʂʦʤʤʝʥʪʘʨʠʡ ʠʟ ʩʣʦʚʘʨʷè ʤʦʞʥʦ 

ʫʢʘʟʘʪʴ (ʫʩʪʘʥʦʚʠʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ), ʢʘʢ ʬʦʨʤʠʨʦʚʘʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʚ ʬʘʡʣ LAS ï 

ʬʦʨʤʘʪʘ; 

ɼʝʡʩʪʚʠʝ ʆʧʠʩʘʥʠʝ 

ʦʧʮʠʷ ʈʋʉʉʂʆɻʆ ʜʣʷ ʤʥʝʤʦʥʠʢ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʣʦʚʘʨʝ ʩʪʘʥʜʘʨʪʥʳʭ ʤʥʝʤʦʥʠʢ, 

ʢʦʤʤʝʥʪʘʨʠʡ ʙʝʨʝʪʩʷ ʠʟ ʩʣʦʚʘʨʷ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ 

ʦʧʮʠʷ 

ɸʅɻʃʀʁʉʂʆɻʆ 

ʜʣʷ ʤʥʝʤʦʥʠʢ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʩʣʦʚʘʨʝ ʩʪʘʥʜʘʨʪʥʳʭ ʤʥʝʤʦʥʠʢ, 

ʢʦʤʤʝʥʪʘʨʠʡ ʙʝʨʝʪʩʷ ʠʟ ʩʣʦʚʘʨʷ ʥʘ ʘʥʛʣʠʡʩʢʦʤ ʷʟʳʢʝ 

ʦʧʮʠʷ ʅɽ ʄɽʅʗʊʔ ʢʦʤʤʝʥʪʘʨʠʠ ʚ ʪʦʤ ʚʠʜʝ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʠʤʧʦʨʪʠʨʦʚʘʥʳ ʠʟ 

ʠʩʭʦʜʥʦʛʦ ʬʘʡʣʘ (ʠ ʚʦʟʤʦʞʥʦ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ) 

ʦʧʮʠʷ ʂʆɼʀʈʆɺʂɸ 

DOS 

ʝʩʣʠ ʩʪʦʠʪ ʤʝʪʢʘ ʥʘʧʨʦʪʠʚ ʵʪʦʡ ʦʧʮʠʠ, ʪʦ ʬʘʡʣ LAS - ʬʦʨʤʘʪʘ ʙʫʜʝʪ 

ʟʘʧʠʩʘʥ ʚ ʢʦʜʠʨʦʚʢʝ DOS (ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ), ʝʩʣʠ ʥʘʦʙʦʨʦʪ, ʪʦ ʬʘʡʣ 

LAS - ʬʦʨʤʘʪʘ ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʚ ʢʦʜʠʨʦʚʢʝ WINDOWS-1251 

12) ʰʘʙʣʦʥ ʵʢʩʧʦʨʪʘ ï ʫʩʪʘʥʦʚʠʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çʀʩʧʦʣʴʟʦʚʘʪʴ ʰʘʙʣʦʥè. 

ɼʘʣʝʝ ʚ ʚʦʟʥʠʢʘʶʱʝʤ ʦʢʥʝ (ʨʠʩ. 1) ʫʩʪʘʥʦʚʠʪʴ ʤʝʪʢʫ ʥʘʧʨʦʪʠʚ ʦʧʮʠʠ çɸʚʪʦʚʳʙʦʨ ʦʙʲʝʢʪʦʚè, 

ʪʦʛʜʘ ʤʥʝʤʦʥʠʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʫʪ ʚʳʙʠʨʘʪʴʩʷ ʜʣʷ ʵʢʩʧʦʨʪʘ; 
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13) ʥʘʯʘʣʦ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ - ʧʦʩʣʝ ʚʳʙʦʨʘ ʢʨʠʚʳʭ ʜʣʷ ʵʢʩʧʦʨʪʘ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ʚʩʝʭ 

ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʪʘʥʦʚʦʢ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘʞʘʪʴ ʢʥʦʧʢʫ. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʵʢʩʧʦʨʪʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʚ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ. ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ  

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʚ ʦʩʥʦʚʥʦʝ ʦʢʥʦ ʧʨʦʛʨʘʤʤʳ ʙʝʟ ʵʢʩʧʦʨʪʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʦʨʪʘ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴʩʷ ʩʦʦʙʱʝʥʠʝ, ʯʪʦ ʬʘʡʣ ʩ ʪʘʢʠʤ ʠʤʝʥʝʤ ʫʞʝ ʩʫʱʝʩʪʚʫʝʪ: 

ʇʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çNoè ʵʢʩʧʦʨʪ ʜʘʥʥʳʭ ʙʫʜʝʪ ʧʨʝʨʚʘʥ, ʠ ʧʨʦʛʨʘʤʤʘ ʧʨʝʜʣʦʞʠʪ ʝʱʝ 

ʨʘʟ ʦʩʫʱʝʩʪʚʠʪʴ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʵʢʩʧʦʨʪʝ ʜʘʥʥʳʭ: ʫʩʪʨʦʡʩʪʚʦ, ʢʘʪʘʣʦʛ ʠʣʠ 

ʠʤʷ ʬʘʡʣʘ. ʏʪʦʙʳ ʧʨʦʜʦʣʞʠʪʴ ʵʢʩʧʦʨʪ ʙʝʟ ʧʝʨʝʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʥʫʞʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ 

çYesè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʵʢʩʧʦʨʪʝ ʩʪʘʨʳʡ ʬʘʡʣ ʙʫʜʝʪ ʟʘʤʝʥʝʥ. 

ɸʨʭʠʚ ʠ ʨʘʙʦʪʘ ʩ ʥʠʤ 

ʆʙʨʘʙʘʪʳʚʘʝʤʫʶ ʩʢʚʘʞʠʥʫ ʤʦʞʥʦ ʩʦʭʨʘʥʠʪʴ ʚ ʘʨʭʠʚʝ. ʆʪʪʫʜʘ ʵʪʫ ʩʢʚʘʞʠʥʫ ʤʦʞʥʦ 

ʠʟʚʣʝʯʴ ʮʝʣʠʢʦʤ, ʧʦʣʥʦʩʪʴʶ ʟʘʤʝʥʠʚ ʦʙʨʘʙʘʪʳʚʘʝʤʫʶ ʩʢʚʘʞʠʥʫ. ʄʦʞʥʦ ʪʘʢʞʝ ʠʟʚʣʝʯʴ 

ʦʪʜʝʣʴʥʳʝ ʢʨʠʚʳʝ ʠ ʧʨʠʩʦʝʜʠʥʠʪʴ ʠʭ ʢ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʩʢʚʘʞʠʥʝ. 

ʌʠʟʠʯʝʩʢʠ ʘʨʭʠʚ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʜʢʘʪʘʣʦʛʝ \archive ʪʦʛʦ ʢʘʪʘʣʦʛʘ, ʚ ʢʦʪʦʨʦʤ ʫʩʪʘʥʦʚʣʝʥʘ 

ʩʠʩʪʝʤʘ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʧʦʜʢʘʪʘʣʦʛ ʩʦʟʜʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʂʘʞʜʘʷ ʩʢʚʘʞʠʥʘ ʭʨʘʥʠʪʩʷ ʚ 

ʦʪʜʝʣʴʥʦʤ ʬʘʡʣʝ ʩ ʨʘʩʰʠʨʝʥʠʝʤ.arh. ʀʤʷ ʬʘʡʣʘ ʩʦʚʧʘʜʘʝʪ ʩ ʠʤʝʥʝʤ ʩʢʚʘʞʠʥʳ. ʌʘʡʣʳ ʤʦʞʥʦ 

ʫʜʘʣʷʪʴ ʠ ʧʝʨʝʥʦʩʠʪʴ ʩ ʦʜʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʩ ʩʠʩʪʝʤʦʡ ʥʘ ʜʨʫʛʦʡ, ʥʦ ʪʦʣʴʢʦ ʘʢʢʫʨʘʪʥʦ. ʀ ʥʝ 

ʟʘʙʳʚʘʷ, ʯʪʦ ʫ ʬʘʡʣʦʚ ʤʦʛʫʪ ʙʳʪʴ ʜʣʠʥʥʳʝ ʠʤʝʥʘ, ʪʘʢ ʯʪʦ Norton Commander for DOS ʜʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʫʯʰʝ ʥʝ ʥʘʜʦ. ʈʘʟʤʝʨ ʬʘʡʣʘ ʜʣʷ ʦʜʥʦʡ ʩʢʚʘʞʠʥʳ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʢʨʠʚʳʭ ʠ 

ʠʥʪʝʨʚʘʣʘ, ʥʦ ʪʠʧʠʯʥʳʡ ʨʘʟʤʝʨ 300-600 ʢʠʣʦʙʘʡʪ. 

ʏʪʦʙʳ ʩʦʭʨʘʥʠʪʴ ʩʢʚʘʞʠʥʫ ʚ ʘʨʭʠʚʝ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʚ ʤʝʥʶ <ʌʘʡʣ\ɺ ʘʨʭʠʚ> ʣʠʙʦ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ . ɹʫʜʝʪ ʧʨʝʜʣʦʞʝʥʦ ʠʤʷ, ʧʦʜ ʢʦʪʦʨʳʤ ʩʢʚʘʞʠʥʘ ʙʫʜʝʪ ʩʦʭʨʘʥʝʥʘ ʚ ʘʨʭʠʚʝ: 

 

 
ʀʤʷ ʩʢʚʘʞʠʥʳ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ. ɿʘʪʝʤ ʥʘʞʘʪʴ ʢʥʦʧʢʫ çʆʂè ʜʣʷ ʟʘʧʠʩʠ ʠʣʠ ʢʥʦʧʢʫ 

çʆʪʤʝʥʘè, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʦʪʤʝʥʳ ʟʘʧʠʩʠ. 
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ʏʪʦʙʳ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʟ ʘʨʭʠʚʘ ʚʩʶ ʩʢʚʘʞʠʥʫ ʮʝʣʠʢʦʤ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʢʨʠʚʳʝ ʥʫʞʥʦ 

ʚʳʙʨʘʪʴ ʚ ʤʝʥʶ <ʌʘʡʣ\ʀʟ ʘʨʭʠʚʘ> ʣʠʙʦ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ . ʅʘ ʵʢʨʘʥ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʦʢʥʦ: 

 

 
 

ɺ ʩʧʠʩʢʝ ʩʣʝʚʘ ʧʝʨʝʯʠʩʣʝʥʳ ʚʩʝ ʩʢʚʘʞʠʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʘʨʭʠʚʝ. ʇʨʠ ʚʳʙʦʨʝ ʢʘʢʦʡ-

ʣʠʙʦ ʠʟ ʥʠʭ ʚ ʩʧʠʩʢʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʩʧʨʘʚʘ, ʚʳʚʦʜʠʪʩʷ ʧʝʨʝʯʝʥʴ ʤʥʝʤʦʥʠʢ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ 

ʥʝʡ ʢʨʠʚʳʭ. 

ʄʦʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ ʠʣʠ ʚʩʶ ʩʢʚʘʞʠʥʫ ʮʝʣʠʢʦʤ ʠʣʠ ʦʪʜʝʣʴʥʳʝ ʢʨʠʚʳʝ. ɼʣʷ ʵʪʦʛʦ ʥʘʜʦ 

ʫʩʪʘʥʦʚʠʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʝʨʝʢʣʶʯʘʪʝʣʴ çɺʦʩʩʪʘʥʦʚʠʪʴè ʚʥʠʟʫ.  

 

ɺʅʀʄɸʅʀɽ: ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʚʩʝʡ ʩʢʚʘʞʠʥʳ ʪʝʢʫʱʘʷ ʩʢʚʘʞʠʥʘ ʙʫʜʝʪ ʫʜʘʣʝʥʘ. 

 

ʇʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʦʪʜʝʣʴʥʳʭ ʢʨʠʚʳʭ ʥʘʜʦ ʚ ʩʧʠʩʢʝ 

ʩʧʨʘʚʘ ʧʦʤʝʪʠʪʴ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʢʨʠʚʳʝ. ʄʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʬʣʘʞʦʢ çɺʳʙʨʘʪʴ ʚʩʝè. ʀʟ ʘʨʭʠʚʘ ʙʫʜʫʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʳ ʚʩʝ ʬʘʡʣʳ ʩʢʚʘʞʠʥʳ, ʥʦ ʪʝʢʫʱʘʷ ʩʢʚʘʞʠʥʘ 

ʧʨʠ ʵʪʦʤ ʥʝ ʙʫʜʝʪ ʫʜʘʣʝʥʘ. 

ɽʩʣʠ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʢʨʠʚʳʭ ʢ 

ʪʝʢʫʱʝʡ ʩʢʚʘʞʠʥʝ ʩʦʚʧʘʜʘʶʪ ʠʤʝʥʘ ʢʨʠʚʳʭ, ʪʦ ʠʤʝʥʘ 

ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʢʨʠʚʳʭ ʙʫʜʫʪ ʠʟʤʝʥʝʥʳ ï ʢ ʠʤʝʥʘʤ 

ʙʫʜʝʪ ʜʦʙʘʚʣʝʥʦ ʠʤʷ ʩʢʚʘʞʠʥʳ. 

ʃʠʰʥʠʝ ʩʢʚʘʞʠʥʳ ʤʦʞʥʦ ʫʜʘʣʷʪʴ ʠʟ ʘʨʭʠʚʘ. ɼʣʷ 

ʵʪʦʛʦ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ <ʌʘʡʣ\ʋʜʘʣʝʥʠʝ ʩʢʚʘʞʠʥ 

ʠʟ ʘʨʭʠʚʘ> ʣʠʙʦ ʥʘʞʘʪʴ ʢʥʦʧʢʫ  ʥʘ ʧʘʥʝʣʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ. ʇʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʜʠʘʣʦʛʦʚʦʝ 

ʦʢʥʦ, ʧʦʢʘʟʘʥʥʦʝ ʥʠʞʝ. ʆʢʥʦ ʩʦʜʝʨʞʠʪ ʩʧʠʩʦʢ ʩʢʚʘʞʠʥ, 

ʩʦʭʨʘʥʸʥʥʳʭ ʚ ʘʨʭʠʚʝ. ɺ ʵʪʦʤ ʩʧʠʩʢʝ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ 

ʬʣʘʞʢʘʤʠ ʪʝ ʩʢʚʘʞʠʥʳ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʠʟ ʘʨʭʠʚʘ, ʠ 

ʥʘʞʘʪʴ ʢʥʦʧʢʫ ñʋʜʘʣʠʪʴò. ʉʢʚʘʞʠʥʳ ʫʜʘʣʷʶʪʩʷ ʙʝʟ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʫʚʝʜʦʤʣʝʥʠʷ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ. 
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ʂʦʤʧʣʝʢʩʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʕʂ ʠ ʕʄʂ 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ 

¶ ʇʦʨʷʜʦʢ ʦʙʨʘʙʦʪʢʠ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʢʘʨʦʪʘʞʥʳʭ ʜʠʘʛʨʘʤʤ, ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʘʤ: 

1.ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʠʘʛʨʘʤʤ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ (ʧʦʪʦʯʝʯʥʘʷ ʠ 

ʧʦʧʣʘʩʪʦʚʘʷ) ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʠʘʛʨʘʤʤ; 

2.ʧʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʠʘʛʨʘʤʤ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʧʣʘʩʪʦʚ ʩ ʟʦʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ  

ʦʮʝʥʢʠ ʋʕʉ ʨʘʟʨʝʟʘ; 

3.ʧʦʧʣʘʩʪʦʚʦʝ ʫʪʦʯʥʝʥʠʝ ʋʕʉ ʦʪʜʝʣʴʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʟʦʥ  r

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 

ʄʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʧʨʠ ʤʘʰʠʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʘʥʘʣʦʛʠʯʥʳ ʧʨʠʤʝʥʷʝʤʳʤ ʧʨʠ ʨʫʯʥʦʡ 

ʦʙʨʘʙʦʪʢʝ. ɼʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʳʝ ʢʦʥʪʝʢʩʪʥʦ-ʟʘʚʠʩʠʤʳʝ ʧʦʜʩʢʘʟʢʠ ʧʦ ʜʝʡʩʪʚʠʷʤ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʠ ʚʳʟʦʚʝ ʧʫʥʢʪʘ ʤʝʥʶ Help. 

¶ ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ - ʜʠʘʛʨʘʤʤʳ ʕʂ ʠ ʕʄʂ 

ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʢʨʠʚʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʩʣʝʜʫʶʱʠʭ ʟʦʥʜʦʚ: 

 

ˉ 

ˉ 

ʄʝʪʦʜ  ʌʦʨʤʫʣʘ  

ʟʦʥʜʘ 

ʂʘʨʦʪʘʞʥʳʝ 

ʢʨʠʚʳʝ 

ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʪʦʯʝʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ʇʨʠʙʦʨ 

ʀʤ ̫ ɽʜ. ʠʟʤ. ʀʤ ̫ ɽʜ. ʠʟʤ. 

1. ɹʦʢʦʚʦʝ  

ʢʘʨʦʪʘʞʥʦ

ʝ ʟʦʥʜʠʨʦ-

ʚʘʥʠʝ  

ʛʨʘʜʠʝʥʪ-

ʟʦʥʜʘʤʠ 

(ɹʂɿ) 

ɸ0.4M0.1N GZ1 OHMM GZ1C OHMM 
ʕʂ-1, ɹʂ-35, 

ʂ1ɸ-723ʄ, 

ʕʂ-1ʊ, 

ʕʂ-73ʇʃ, ʕʂ-73ʇ, ɹʂ-79, 

ɹʂ-7/9-76 (ʩ ɹʂɿ) 

2. ɸ1.0M0.1N GZ2 OHMM GZ2C OHMM 

3. ɸ2.0ʄ0.5N GZ3 OHMM GZ3C OHMM 

4. N0.5M2.0A GZ3B OHMM GZBC OHMM 

5. ɸ4.0M0.5N GZ4 OHMM GZ4C OHMM 

6. ɸ8.0ʄ1.0N GZ5 OHMM GZ5C OHMM 

7. ɸ0.4M0.1N GE1 OHMM GE1C OHMM 
ʂɸʉʂɸɼ-ʕ 

(ʜʣʠʥʘ ʢʦʩʳ 9.5 ʤ) 

 
 

8. ɸ1.0M0.1N GE2 OHMM GE2C OHMM 

9. ɸ2.0ʄ0.5N GE3 OHMM GE3C OHMM 

10. N0.5M2.0A GE3B OHMM GEBC OHMM 

11. ɸ4.0M0.5N GE4 OHMM GE4C OHMM 

12. ɸ0.4M0.1N GH1 OHMM GH1C OHMM 
ʂɸʉʂɸɼ-ɸ 

(ʞʝʩʪʢʘʷ ʢʦʩʘ, 

ʜʣʠʥʘ ʢʦʩʳ 8.5 ʤ 

dʢ = 102 ʤʤ) 

13. ɸ1.0M0.1N GH2 OHMM GH2C OHMM 

14. ɸ2.0ʄ0.5N GH3 OHMM GH3C OHMM 

15. N0.5M2.0A GH3B OHMM GHBC OHMM 

16. ɸ4.0M0.5N GH4 OHMM GH4C OHMM 

17. ɸ0.4M0.1N GC1 OHMM GH1C OHMM 
ʂɸʉʂɸɼ-ʕ-01 

(ʞʝʩʪʢʘʷ ʢʦʩʘ, 

dʢ = 76 ʤʤ) 

 

18. ɸ1.0M0.1N GC2 OHMM GH2C OHMM 

19. ɸ2.0ʄ0.5N GC3 OHMM GH3C OHMM 

20. N0.5M2.0A GC3B OHMM GHBC OHMM 

21. ɸ4.0M0.5N GC4 OHMM GH4C OHMM 

22. ɻʨʘʜʠʝʥʪ-

ʟʦʥʜʳ 

ɸ2.0ʄ0.5N G3I OHMM G3IC OHMM ʕʂ-76ɾ, ʕʂ-42ɾ 

(ʞʝʩʪʢʘʷ ʢʦʩʘ) 23. N0.5M2.0A G3BI OHMM G3BC OHMM 

24. ɸ2.0ʄ0.5N GG3 OHMM GG3C OHMM 2ɹʂ-3/5-60, (dʧ= 60 ʤʤ). 

(ʞʝʩʪʢʘʷ ʢʦʩʘ) 25. N0.5M2.0A GG3B OHMM GGBC OHMM 

26. ʇʦʪʝʥʮʠʘʣ-

ʟʦʥʜʳ 

 

 
 

N6.0M0.5A PZ OHMM PZC OHMM ɸɹʂʊ, ɹʂ-3/5, ʂ1ɸ-723ʄ, 

ʕʂ-1ʊ, ʕʂ-73ʇʃ, 

ʕʂ-73ʇ, ɹʂ-79, 

ɹʂ-7/9-76 (ʩ ɹʂɿ) 

27. ɸ0.5ʄ6.0N PZE OHMM PZEC OHMM ʕʂ-1 

28. N6.0M0.5A PE OHMM PEC OHMM ʂɸʉʂɸɼ-ʕ 



 

22 

ˉ 

ˉ 

ʄʝʪʦʜ  ʌʦʨʤʫʣʘ  

ʟʦʥʜʘ 

ʂʘʨʦʪʘʞʥʳʝ 

ʢʨʠʚʳʝ 

ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʪʦʯʝʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ 

ʇʨʠʙʦʨ 
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29. N6.0M0.5A PH OHMM PHC OHMM ʂɸʉʂɸɼ-A (ʞʝʩʪʢʘʷ ʢʦʩʘ) 

30. N6.0M0.5A PC OHMM PCC OHMM ʂɸʉʂɸɼ-ʕ-01(ʞʝʩʪʢʘʷ ʢʦʩʘ) 

31. N6.0M0.5A PZI OHMM PZIC OHMM ʕʂ-76ɾ, ʕʂ-42ɾ 

32. N6.0M0.5A PZL OHMM PZLC OHMM ɹʂ-7/9-2T, 

ɹʂ-7/9-76 (ʙʝʟ ɹʂɿ) 

33. N6.0M0.5A PG OHMM PGC OHMM 2ɹʂ-3/5-60 (dʧ= 60 ʤʤ) 

34. ɹʦʢʦʚʦʡ 

ʢʘʨʦʪʘʞ  

(ɹʂ) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʦʢʦʚʦʡ 

ʢʘʨʦʪʘʞ  

(ɹʂ) 

 

 

 

 

 

ɹʂ-3 LL3A OHMM LLAC OHMM ɸɹʂʊ (dʧ = 73 ʤʤ) 

35. ɹʂ-3 LL3ɽ OHMM L3EC OHMM ʕʂ-1 (dʧ= 90 ʤʤ) 

36. ɹʂ-7 LL7ɺ OHMM L7BC OHMM 
ɹʂʉ-2 (dʧ = 120 ʤʤ) 

37. ɹʂ-9 LL9ɺ OHMM L9BC OHMM 

38. ɹʂ-3 LL35 OHMM L35C OHMM 
2ɹʂ-35 (dʧ = 73 ʤʤ) 

39. ɹʂ-5 LL55 OHMM L55C OHMM 

40. ɹʂ-3 LK3 OHMM LK3C OHMM 
2ɹʂ-35M (dʧ = 73ʤʤ) 

41. ɹʂ-5 LK5 OHMM LK5C OHMM 

42. ɹʂ-3 LK3M OHMM LM3C OHMM 
2ɹʂ-35M (ʩʥʠʟʫ MK) 

43. ɹʂ-5 LK5M OHMM LM5C OHMM 

44. ɹʂ-3 LN3 OHMM LN3C OHMM 2ɹʂ-35ʅ (ʩ ɹʂɿ),  

(dʧ = 76 ʤʤ) 45. ɹʂ-5 LN5 OHMM LN5C OHMM 

46. ɹʂ-3 LG3 OHMM LG3C OHMM 2ɹʂ-3/5-60 (ʞʝʩʪʢʘʷ ʢʦʩʘ, 

ʜʣʠʥʘ 10.4 ʤ), (dʧ= 60 ʤʤ) 47. ɹʂ-5 LG5 OHMM LG5C OHMM 

48. ɹʂ-3 LS3 OHMM LS3C OHMM 2ɹʂ-3/5ʉ   ʠʟ ʉʫʨʛʫʪʘ. ʩʚʷʟʢʠ 
(ʞʝʩʪʢʘʷ ʢʦʩʘ ʙʝʟ ɹʂɿ) (dʧ= 76ʤʤ 

49. ɹʂ-5 LS5 OHMM LS5C OHMM 

50. ɹʂ-3 LA3 OHMM LA3C OHMM 2ɹʂ-3/5A, 

(dʧ= 90 ʤʤ) 51. ɹʂ-5 LA5 OHMM LA5C OHMM 

52. ɹʂ-3 LB3 OHMM LB3C OHMM 2ɹʂ-3/5A-76, 

(dʧ= 76 ʤʤ) 53. ɹʂ-5 LB5 OHMM LB5C OHMM 

54. ɹʂ-3 LT3 OHMM LT3C OHMM 2ɹʂ-3/5T (ʢʦʩʘ 16.5 ʤ), 

(dʧ= 76 ʤʤ) 55. ɹʂ-5 LT5 OHMM LT5C OHMM 

56. ɹʂ-3 LI3 OHMM LI3C OHMM 2ɹʂ-3/5T   ʩʦ ʩʧʝʮ.  ʮʝʥʪʨʘ-

ʪʦʨʘʤʠ ʜʦ 60 ʤʤ (dʧ= 76 ʤʤ) 57. ɹʂ-5 LI5 OHMM LI5C OHMM 

58. ɹʂ-3 LE3 OHMM LE3C OHMM ʂɸʉʂɸɼ-ʕ 
(dʧ = 73 ʤʤ; ʜʣʠʥʘ ʩʙʦʨʢʠ 25 ʤ) 59. ɹʂ-5 LE5 OHMM LE5C OHMM 

60. ɹʂ-3 LC3 OHMM LC3C OHMM ʂɸʉʂɸɼ-ʕ -01 
(ʞʝʩʪʢʘʷ ʢʦʩʘ, dʢ = dʧ = 76 ʤʤ) 61. ɹʂ-5 LC5 OHMM LC5C OHMM 

62. ɹʂ-3 LH3 OHMM LH3C OHMM ʂɸʉʂɸɼ-A 
(dʧ = 90 ʤʤ) 63. ɹʂ-5 LH5 OHMM LH5C OHMM 

64. ɹʂ-3 LLT3 OHMM LT3C OHMM ʕʂ-1T (dʧ = 73 ʤʤ) 

65. ɹʂ-3 LLP3 OHMM LP3C OHMM ʕʂ-1T (ʩʥʠʟʫ ʧʨʦʬ.) 

66. ɹʂ-3 LLI3 OHMM LI3C OHMM ʕʂ-1T (ʩʥʠʟʫ ʀʂɿ-2) 

67. ɹʂ-3 LLK3 OHMM L3KC OHMM K1A-723-M 

68. ɹʂ-3 LL3 OHMM LL3C OHMM ʕʂ-73ʇʃ (dʧ = 73ʤʤ) 

69. ɹʂ-3 L3PP OHMM LPPC OHMM ʕʂ-73ʇʃ (ʩʥʠʟʫ ʧʨʦʬ.) 

70. ɹʂ-3 L3II  OHMM LIIC OHMM ʕʂ-73ʇʃ (ʩʥʠʟʫ ʀʂɿ-2) 

71. ɹʂ-3 LL3P OHMM L3PC OHMM ʕʂ-73ʇ (dʧ = 73 ʤʤ) 

72. ɹʂ-3 LP3P OHMM LLPC OHMM ʕʂ-73ʇ (ʩʥʠʟʫ ʧʨʦʬ.) 

73. ɹʂ-3 LI3P OHMM LLIC OHMM ʕʂ-73ʇ (ʩʥʠʟʫ ʀʂɿ-2) 

74. ɹʂ-3 LV3 OHMM LV3C OHMM ɹʂ-3+ʂʉ+ʇʉ-ʊ-60-175_120 

(dʧ = 60 ʤʤ; ʵʣʝʢʪʨʦʜ ɺ ï ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ) 

75. ɹʂ-3 LY3 OHMM LY3C OHMM ʕʂ-76ʇ (dʧ = 76 ʤʤ; ʵʣʝʢʪʨʦʜ 

ɺ ï ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ) 

76. ɹʂ-7 LL7 OHMM LL7C OHMM 
ɹʂ-79 

77. ɹʂ-9 LL9 OHMM LL9C OHMM 

78. ɹʂ-7 LLP7 OHMM LP7C OHMM ɹʂ-79 
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79.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ɹʦʢʦʚʦʡ 

ʢʘʨʦʪʘʞ  

(ɹʂ) 

 

ɹʂ-9 LLP9 OHMM LP9C OHMM (ʩʥʠʟʫ ʧʨʦʬʠʣʝʤʝʨ) 

80. ɹʂ-7 LLI7 OHMM LI7C OHMM 
ɹʂ-79 (ʩʥʠʟʫ ʀʂɿ-2) 

81. ɹʂ-9 LLI9 OHMM LI9C OHMM 

82. ɹʂ-7 LV7 OHMM LV7C OHMM 
ɹʂ-7/9-2T (dʧ = 90 ʤʤ) 

83. ɹʂ-9 LV9 OHMM LV9C OHMM 

84. ɹʂ-7 LVP7 OHMM VP7C OHMM ɹʂ-7/9-2T (ʩʥʠʟʫ 

ʧʨʦʬʠʣʝʤʝʨ) 85. ɹʂ-9 LVP9 OHMM VP9C OHMM 

86. ɹʂ-7 LVI7  OHMM VI7C OHMM 
ɹʂ-7/9-2T (ʩʥʠʟʫ ʀʂɿ-2) 

87. ɹʂ-9 LVI9  OHMM VI9C OHMM 

88. ɹʂ-7 LK7 OHMM LK7C OHMM 
ɹʂ-7/9-90TK (dʧ = 90 ʤʤ) 

89. ɹʂ-9 LK9 OHMM LK9C OHMM 

90. ɹʂ-7 LKP7 OHMM KP7C OHMM ɹʂ-7/9-90TK (ʩʥʠʟʫ 

ʧʨʦʬʠʣʝʤʝʨ) 91. ɹʂ-9 LKP9 OHMM KP9C OHMM 

92. ɹʂ-7 LKI7  OHMM KI7C OHMM ɹʂ-7/9-90TK (ʩʥʠʟʫ ʀʂɿ-

2) 93. ɹʂ-9 LKI9  OHMM KI9C OHMM 

94. ɹʂ-7 LD7 OHMM LD7C OHMM 
ɹʂ-7/9-76 (dʧ = 76 ʤʤ) 

95. ɹʂ-9 LD9 OHMM LD9C OHMM 

96. ɹʂ-7 LDP7 OHMM DP7C OHMM ɹʂ-7/9-76 (ʩʥʠʟʫ 

ʧʨʦʬʠʣʝʤʝʨ) 97. ɹʂ-9 LDP9 OHMM DP9C OHMM 

98. ɹʂ-7 LDI7 OHMM DI7C OHMM 
ɹʂ-7/9-76 (ʩʥʠʟʫ ʀʂɿ-2) 

99. ɹʂ-9 LDI9 OHMM DI9C OHMM 

100. ɹʂ-7 LY7 OHMM LY7C OHMM ɹʂ-7/9-76    ʩʦ ʩʧʝʮ. 

ʮʝʥʪʨʘʪʦʨʘʤʠ (ʜʦ 60 ʩʤ) 101. ɹʂ-9 LY9 OHMM LY9C OHMM 

102. ɹʂ-5 LM1 OHMM LM1C OHMM 

ʕʂɺʈ - ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

(ʩ ʢʦʩʦʡ ɹʂɿ), 

(dʧ = 76 ʤʤ) 

103. ɹʂ-5 LM2 OHMM LM2C OHMM 

104. ɹʂ-5 LM3 OHMM LM3C OHMM 

105. ɹʂ-5 LM4 OHMM LM4C OHMM 

106. ɹʂ-5 LM5 OHMM LM5C OHMM 

107. ɹʂ-3 LM6 OHMM LM6C OHMM 

108. ɹʂ-5 LR1 OHMM LR1C OHMM 

ʕʂɺʈ - ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ 

(ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʨʘʟʜʝʣʠʪʝʣʝʤ ʜʣʠʥʦʡ 4 ʤ), 

(dʧ = 76 ʤʤ) 

109. ɹʂ-5 LR2 OHMM LR2C OHMM 

110. ɹʂ-5 LR3 OHMM LR3C OHMM 

111. ɹʂ-5 LR4 OHMM LR4C OHMM 

112. ɹʂ-5 LR5 OHMM LR5C OHMM 

113. ɹʂ-3 LR6 OHMM LR6C OHMM 

114. ɹʂ-5 LX1 OHMM LX1C OHMM 

ʕʂɺʈ-76 

(ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʨʘʟʜʝʣʠʪʝʣʝʤ ʜʣʠʥʦʡ 4 ʤ), 

(dʧ = 76 ʤʤ) 

115. ɹʂ-5 LX2 OHMM LX2C OHMM 

116. ɹʂ-5 LX3 OHMM LX3C OHMM 

117. ɹʂ-5 LX4 OHMM LX4C OHMM 

118. ɹʂ-5 LX5 OHMM LX5C OHMM 

119. ɹʂ-3 LX6 OHMM LX6C OHMM 

120. ɹʂ-5 LP1 OHMM LP1C OHMM ʕʂ-ɺʈ-76 (dʧ = 76 ʤʤ), 

(ʩ ʧʝʨʝʚʦʜʥʠʢʦʤ) 

 

 

ʕʂ-ɺʈ-76 (dʧ = 76 ʤʤ), 

(ʩ ʧʝʨʝʚʦʜʥʠʢʦʤ) 

121. ɹʂ-5 LP2 OHMM LP2C OHMM 

122. ɹʂ-5 LP3 OHMM LP3C OHMM 

123. ɹʂ-5 LP4 OHMM LP4C OHMM 

124. ɹʂ-5 LP5 OHMM LP5C OHMM 

125. ɹʂ-3 LP6 OHMM LP6C OHMM 

126. ɹʂ-5 LQ1 OHMM LQ1C OHMM 

ʕʂɺʈ-90ɸ 

(ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʨʘʟʜʝʣʠʪʝʣʝʤ ʜʣʠʥʦʡ       

5.6 ʤ), (dʧ = 90 ʤʤ) 

127. ɹʂ-5 LQ2 OHMM LQ2C OHMM 

128 ɹʂ-5 LQ3 OHMM LQ3C OHMM 

129. ɹʂ-5 LQ4 OHMM LQ4C OHMM 

130. ɹʂ-5 LQ5 OHMM LQ5C OHMM 

131. ɹʂ-3 LQ6 OHMM LQ6C OHMM 
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132. ɹʂ-5 LF1 OHMM LF1C OHMM 

ʕʂɺʈ-90ɸʉ 

(ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʨʘʟʜʝʣʠʪʝʣʝʤ ʜʣʠʥʦʡ       

5.5 ʤ), (dʧ = 90 ʤʤ) 

133. ɹʂ-5 LF2 OHMM LF2C OHMM 

134. ɹʂ-5 LF3 OHMM LF3C OHMM 

135. ɹʂ-5 LF4 OHMM LF4C OHMM 

136. ɹʂ-5 LF5 OHMM LF5C OHMM 

137. ɹʂ-3 LF6 OHMM LF6C OHMM 

138. ɹʂ-5 LU1 OHMM LU1C OHMM 

ʕʂɺʈ-120ɸʉ 

(ʩ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʨʘʟʜʝʣʠʪʝʣʝʤ ʜʣʠʥʦʡ       

5.5 ʤ), (dʧ = 120 ʤʤ) 

139. ɹʂ-5 LU2 OHMM LU2C OHMM 

140. ɹʂ-5 LU3 OHMM LU3C OHMM 

141. ɹʂ-5 LU4 OHMM LU4C OHMM 

142. ɹʂ-5 LU5 OHMM LU5C OHMM 

143. ɹʂ-3 LU6 OHMM LU6C OHMM 

144. ʀʥʜʫʢ-

ʮʠʦʥʥʳʡ 

ʢʘʨʦʪʘʞ  

(ʀʂ) 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʀʥʜʫʢ-

ʮʠʦʥʥʳʡ 

ʢʘʨʦʪʘʞ  

(ʀʂ 
 

8ʀ1.4 8I14 MMHO 8I1C OHMM ɸʀʂ-4 

145. 4ʀ1 4I1 MMHO 4I1C OHMM ʇʀʂ-1ʄ, ʇʀʂ-2 

146 4ʌ0.75 4F75 MMHO 475C OHMM ʇʀʂ-1, ʇʀʂ-100 

147 6ʌ1 6F1 MMHO 6F1C OHMM ɸʀʂ-ʄ 

148 7ʀ1.6 (ʘʢʪ. ʩʠʛʥʘʣ) CILA MMHO ILAC OHMM ɸʀʂ-5, 

ʀʂ-ʇ 149 7ʀ1.6 (ʨʝʘʢʪ.ʩʠʛʥ.) CILR MMHO ILRC OHMM 

150 6ʀ0.8 6I08 MMHO I08C OHMM 

ʀʂɿ-1, 

ʀʂɿ-ʇ 

151 4ʀ1.6 4I16 MMHO I16C OHMM 

152 4ʀ3.0 (ʘʢʪ. ʩʠʛʥʘʣ) 4I3A MMHO I3AC OHMM 

153 4ʀ3.0 (ʨʝʘʢʪ. ʩʠʛʥ.) 4I3R MMHO I3RC OHMM 

154 3ʀ0.35 IZN1 MMHO IN1C OHMM 

ʀʂɿ-ʅ 
155 3ʀ0.70 IZN2 MMHO IN2C OHMM 

156 3ʀ1.4 (ʘʢʪ. ʩʠʛʥʘʣ) IZN3 MMHO INAC OHMM 

157 3ʀ1.4 (ʨʝʘʢʪ. ʩʠʛʥ.) IZN4 MMHO INRC OHMM 

158 6ʕ1 6ɽ1 MMHO 6E1C OHMM ʕ-3ʄ, ʕ-6 

159 8ʕ0.9 8ɽ09 MMHO E09C OHMM ʕ-6 

160 3ʀ0.3 (ʘʢʪ. ʩʠʛʥʘʣ) IC0A MMHO 40AC OHMM 5ʀʂ-76, 4ʀʂ-60, 4ʀʂ-45, 

5ʀʂ-90ɸ, 4ʀʂ-45ɸ 161 3ʀ0.3 (ʨʝʘʢʪ.ʩʠʛʥ.) IC0R MMHO 40RC OHMM 

162 3ʀ0.5 (ʘʢʪ. ʩʠʛʥʘʣ) IC1A MMHO 41AC OHMM 

5ʀʂ-76, 4ʀʂ-60, 4ʀʂ-45, 

5ʀʂ-90ɸ, 4ʀʂ-45ɸ, 

ʀʂɿ-2, 4ʀʂ-73ɻ 

 

163 3ʀ0.85 (ʘʢʪ. ʩʠʛʥʘʣ) IC2A MMHO 42AC OHMM 

164 3ʀ1.26 (ʘʢʪ. ʩʠʛʥʘʣ) IC3A MMHO 43AC OHMM 

165 3ʀ0.5 (ʨʝʘʢʪ. ʩʠʛʥ.) IC1R MMHO 41RC OHMM 

166 3ʀ0.85 (ʨʝʘʢʪ.ʩʠʛʥ.) IC2R MMHO 42RC OHMM 

167 3ʀ1.26 (ʨʝʘʢʪ.ʩʠʛʥ.) IC3R MMHO 43RC OHMM 

168 3ʀ2.05 (ʘʢʪ. ʩʠʛʥʘʣ) IC4A MMHO 44AC OHMM 5ʀʂ-76, 5ʀʂ-90ɸ 

ʀʂɿ-2 169 3ʀ2.05 (ʨʝʘʢʪ.ʩʠʛʥ.) IC4R MMHO 44RC OHMM 

170 3ʀ1.9 (ʘʢʪ. ʩʠʛʥʘʣ) GC4A MMHO G4AC OHMM 
4ʀʂ-73ɻ 

171 3ʀ1.9 (ʨʝʘʢʪ. ʩʠʛʥ.) GC4R MMHO G4RC OHMM 

172 3ʀ1.0 (ʘʢʪ. ʩʠʛʥʘʣ) 3I1A MMHO I1AC OHMM 
ɸʀʂ-36/45 

173 3ʀ1.0 (ʨʝʘʢʪ. ʩʠʛʥ.) 3I1R MMHO I1RC OHMM 

174 3ʀ0.45 (ʘʢʪ. ʩʠʛʥʘʣ) 3IK1 MMHO 31AC OHMM 
3ʀʂ-45 

(dʧ = 45 ʤʤ) 

 

3ʀʂ-45 

(dʧ = 45 ʤʤ) 

175 3ʀ0.75 (ʘʢʪ. ʩʠʛʥʘʣ) 3IK2 MMHO 32AC OHMM 

176 3ʀ1.3 (ʘʢʪ. ʩʠʛʥʘʣ) 3IK3 MMHO 33AC OHMM 

177 3ʀ0.45 (ʨʝʘʢʪ.ʩʠʛʥ.) 3IK4 MMHO 31RC OHMM 

178 3ʀ0.75 (ʨʝʘʢʪ.ʩʠʛʥ.) 3IK5 MMHO 32RC OHMM 

179 3ʀ1.3 (ʨʝʘʢʪ.ʩʠʛʥ.) 3IK6 MMHO 33RC OHMM 

180 3ʀ0.5 (ʘʢʪ. ʩʠʛʥʘʣ) IT1A MMHO T1AC OHMM 

ʀʂɿ-2-40 

181 3ʀ0.85 (ʘʢʪ. ʩʠʛʥʘʣ) IT2A MMHO T2AC OHMM 

182 3ʀ1.26 (ʘʢʪ. ʩʠʛʥʘʣ) IT3A MMHO T3AC OHMM 

183 3ʀ2.05 (ʘʢʪ. ʩʠʛʥʘʣ) IT4A MMHO T4AC OHMM 

184 3ʀ0.5 (ʨʝʘʢʪ.ʩʠʛʥ.) IT1R MMHO T1RC OHMM 
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185 3ʀ0.85 (ʨʝʘʢʪ.ʩʠʛʥ.) IT2R MMHO T2RC OHMM 

186 3ʀ1.26 (ʨʝʘʢʪ.ʩʠʛʥ.) IT3R MMHO T3RC OHMM 

187 3ʀ2.05 (ʨʝʘʢʪ.ʩʠʛʥ.) IT4R MMHO T4RC OHMM 

188 3ʀ1 3I1K MMHO 3IKC OHMM ʂ-1ɸ-723-ʄ 

189 3ʀ0.5 3I0E MMHO 30EC OHMM ʕʂʄɸ-90ɻ 

(dʧ = 43 ʤʤ) 190 3ʀ1 3I1E MMHO 31EC OHMM 

191 ɺʀʂʀɿ ʀ1 0.1 ʀ2 0.4 ɻ IK1 DEG VK1C OHMM 

ɺʀʂʀɿ 

(dʧ = 73 ʤʤ) 

192 ʀ1 0.14 ʀ2 0.57 ɻ IK2 DEG VK2C OHMM 

193 ʀ1 0.2 ʀ2 0.8 ɻ IK3 DEG VK3C OHMM 

194 ʀ1 0.28 ʀ2 1.13 ɻ IK4 DEG VK4C OHMM 

195 ʀ1 0.4 ʀ2 1.6 ɻ IK5 DEG VK5C OHMM 

196 ɺʕʄʂɿ ʀ1 0.1 ʀ2 0.4 ɻ IK05 DEG VK05 OHMM 

ɺʕʄʂɿ 

(dʧ = 102 ʤʤ) 

197 ʀ1 0.1 ʀ2 0.47 ɻ IK06 DEG VK06 OHMM 

198 ʀ1 0.14 ʀ2 0.57 ɻ IK07 DEG VK07 OHMM 

199 ʀ1 0.14 ʀ2 0.66 ɻ IK08 DEG VK08 OHMM 

200 ʀ1 0.2 ʀ2 0.8 ɻ IK10 DEG VK10 OHMM 

201 ʀ1 0.2 ʀ2 0.93 ɻ IK11 DEG VK11 OHMM 

202 ʀ1 0.28 ʀ2 1.13 ɻ IK14 DEG VK14 OHMM 

203 ʀ1 0.28 ʀ2 1.32 ɻ IK16 DEG VK16 OHMM 

204 ʀ1 0.4 ʀ2 1.6 ɻ IK20 DEG VK20 OHMM 

  

 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʕʂ ʠ ʕʄʂ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ 

ʢʘʚʝʨʥʦʤʝʪʨʠʠ (CALI), ʨʝʟʠʩʪʠʚʠʤʝʪʨʠʠ (RB) ʠ ɹʄʂ (MLL), ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʂʉ 

ʟʦʥʜʘ ɹʄʂ ʨʘʚʥʦ ʋʕʉ ʧʨʦʤʳʪʦʡ ʟʦʥʳ ʩ ʧʦʛʨʝʰʥʦʩʪʴʶ 30%. 

ʇʨʠ ʥʘʣʠʯʠʠ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʚʳʭ ʢʘʚʝʨʥʦʤʝʨʘ ʠʣʠ ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ ʦʙʨʘʙʦʪʢʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʙʨʘʥʥʦʡ ʢʨʠʚʦʡ. 

ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʡ ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ CALI  ʤʦʛʫʪ ʙʳʪʴ ʚ ʄ, ʉʄ, FT, IN, MM. ɽʩʣʠ 

ʝʜʠʥʠʮʘ ʠʟʤʝʨʝʥʠʡ CALI ʥʝ ʫʢʘʟʘʥʘ, ʪʦ ʧʦ ʫʤʦʣʯʘʥʠʶ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ ʤʠʣʣʠʤʝʪʨʳ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʥʝʩʢʦʣʴʢʠʭ ʢʘʨʦʪʘʞʝʡ ʚ ʦʜʥʦʤ ʧʣʘʥʰʝʪʝ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ 

ʧʣʘʥʰʝʪ ʜʘʥʥʳʭ ʩʣʝʜʫʶʱʝʛʦ ʢʘʨʦʪʘʞʘ ʩʪʘʥʜʘʨʪʥʳʝ ʤʥʝʤʦʥʠʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʧʦʣʥʝʥʳ ʜʘʪʦʡ 

ʢʘʨʦʪʘʞʘ (ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʬʘʡʣʘ), ʣʠʙʦ ʧʨʦʠʟʚʦʣʴʥʳʤ ʠʤʝʥʝʤ ʥʘʙʨʘʥʥʳʤ 

ʚʨʫʯʥʫʶ (ʥʘʧʨʠʤʝʨ, GZ1_08/02/04 ʠʣʠ GZ1_2). 

¶ ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʠ ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʦʙʨʘʙʦʪʢʠ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʳʝ ʤʦʜʝʣʠ ʠ 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

 

ʇʨʦʮʝʜʫʨʘ 

ʦʙʨʘʙʦʪʢʠ 

ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ 
ʆʧʨʝʜʝʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ 

ʧʦ ʦʧʦʨʥʳʤ 

ʧʣʘʩʪʘʤ 

(N Ó 3, H Ó 3.0 ʤ) 

ʆʜʠʥʦʯʥʳʡ ʧʣʘʩʪ ʩʦ 

ʩʢʚʘʞʠʥʦʡ ʚ ʦʜʥʦʨʦʜʥʳʭ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ: 

 

¶ ʘʥʠʟʦʪʨʦʧʥʳʡ ʧʣʘʩʪ 
ʙʝʟ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ  

¶ ʧʣʘʩʪ ʩ ʟʦʥʦʡ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ɸʜʜʠʪʠʚʥʳʝ ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚʩʝʤʠ 

ʟʦʥʜʘʤʠ, ʋʕʉ ʇɾ (ɟʩ). 

 

ʋʕʉ ʧʣʘʩʪʘ (ɟʧ),  

ʢʦʵʬʬʠʮʠʝʥʪ ʘʥʠʟʦʪʨʦʧʠʠ (ɚʧ). 

 

ɟʧ,  

ʢʦʥʪʨʘʩʪʥʦʩʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 
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ʇʨʦʮʝʜʫʨʘ 

ʦʙʨʘʙʦʪʢʠ 

ʀʥʪʝʨʧʨʝʪʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ 
ʆʧʨʝʜʝʣʷʝʤʳʝ ʧʘʨʘʤʝʪʨʳ 

 (ɟʧʟ/ɟʧ) 

 

ʇʦʪʦʯʝʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʦʜʠʥʦʯʥʳʭ ʟʦʥʜʦʚ 

ʇʣʘʩʪ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʪʦʣʱʠʥʳ ʩʦ ʩʢʚʘʞʠʥʦʡ ʙʝʟ 

ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʂʘʞʫʱʠʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦ 

ʟʦʥʜʘʤ, ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʚʣʠʷʥʠʝ 

ʩʢʚʘʞʠʥʳ. 

ʇʦʪʦʯʝʯʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ 

ʟʦʥʜʦʚ ʀʂ, 

ɺʀʂʀɿ, ɹʄʂ; 

2ɹʂ, ɹʄʂ 

ʇʣʘʩʪ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʪʦʣʱʠʥʳ ʩʦ ʩʢʚʘʞʠʥʦʡ ʠ ʩ 

ʟʦʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ  

 

ɟʧ,   

ʋʕʉ ʧʨʦʤʳʪʦʡ ʟʦʥʳ (ɟʧʟ), 

ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ (D/d) 

ʇʦʧʣʘʩʪʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʢʦʤʧʣʝʢʩʘ ʟʦʥʜʦʚ 

ʧʨʠ  

H Ó 0.8ʤ 

ʆʜʠʥʦʯʥʳʡ ʧʣʘʩʪ ʩʦ 

ʩʢʚʘʞʠʥʦʡ ʚ ʦʜʥʦʨʦʜʥʳʭ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ: 

¶ ʘʥʠʟʦʪʨʦʧʥʳʡ ʧʣʘʩʪ 
ʙʝʟ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

¶ ʧʣʘʩʪ ʩ ʟʦʥʦʡ 
ʧʨʦʥʠʢʥʦʚʝʥʠʷ  

 

 

 

ɟʧ, ɚʧ  

 

 

ɟʧ, ɟʧʟ, D/d 

 

¶ ʆʙʣʘʩʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ 

ʇʘʣʝʪʦʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʨʘʩʩʯʠʪʘʥʦ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ ʜʠʘʧʘʟʦʥʘ     

ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ 
¶  

 

ʇʘʨʘʤʝʪʨ 

 

ʆʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ 
ʇʨʠʤʝʯʘʥʠʝ 

ɼʠʘʤʝʪʨ ʩʢʚʘʞʠʥʳ 

8 ʩʤ Ò d Ò 40 ʩʤ  

8 ʩʤ Ò d Ò 60 ʩʤ 

ʇʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʜʘʥʥʳʭ ʀʂ ʠ 2ɹʂ-7/9, 2ɹʂ-3/5ʊ 
(ʢʨʠʚʳʭ LI3, LI5, LY7, LY9, 

ʢʦʛʜʘ ʢʘʨʦʪʘʞ ʧʨʦʚʝʜʝʥ ʩʦ 

ʩʧʝʮʠʘʣʴʥʳʤʠ ʮʝʥʪʨʘʪʦʨʘʤʠ) 

ʋʕʉ ʇɾ 0.02 ʆʤĀʤ Ò ɟʩ Ò 10 ʆʤĀʤ 
ʇʨʠ ʦʙʨʘʙʦʪʢʝ ɹʂɿ, ʇɿ 

ʋʕʉ ʧʣʘʩʪʘ 

1/16 Ò ɟʧ/ɟʩ Ò 16 000 

0.25 ʆʤĀʤ Ò ɟʧ Ò 1024 ʆʤĀʤ ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʀʂ, ɺʀʂʀɿ 

1/16 Ò ɟʧ/ɟʩ Ò 1 000 000 ʇʨʠ ʦʙʨʘʙʦʪʢʝ ɹʂ 

ʋʕʉ ʧʨʦʤʳʪʦʡ ʟʦʥʳ 
4 Ò ɟʧʟ/ɟʩ Ò 1024 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʀʂ, ɺʀʂʀɿ 
0.25 ʆʤĀʤ Ò ɟʧʟ Ò 1024 ʆʤĀʤ 

ʋʕʉ ʚʤʝʱʘʶʱʠʭ 

ʧʦʨʦʜ 

0.1 Ò ɟʚʤ/ɟʩ Ò 10 000 ʇʨʠ ʦʙʨʘʙʦʪʢʝ ɹʂɿ 

0.25 ʆʤĀʤ Ò ɟʚʤ Ò 1024 ʆʤĀʤ ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʀʂ, ɺʀʂʀɿ 

0.1 Ò ɟʚʤ/ɟʩ Ò 1 000 000 ʇʨʠ ʦʙʨʘʙʦʪʢʝ ɹʂ, ʇɿ 

ʂʦʥʪʨʘʩʪʥʦʩʪʴ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ 
1/1024 Ò ɟʧʟ/ɟʧ Ò 64  

ʆʪʥʦʩʠʪʝʣʴʥʳʡ 

ʜʠʘʤʝʪʨ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

 

2 Ò D/d Ò 32 
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ʇʘʨʘʤʝʪʨ 

 

ʆʙʣʘʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ 
ʇʨʠʤʝʯʘʥʠʝ 

ʂʦʵʬʬʠʮʠʝʥʪ 

ʘʥʠʟʦʪʨʦʧʠʠ ʚ ʧʣʘʩʪʘʭ 

ʙʝʟ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

1 Ò ɚʧ Ò 4 

 
 

ʌʠʢʩʠʨʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʂʦʵʬʬʠʮʠʝʥʪ ʘʥʠʟʦʪʨʦʧʠʠ 

ɚʧ = ɚʧʟ = 1.1 

[4] 

ʇʘʨʘʤʝʪʨ ʨʘʜʠʘʣʴʥʦʡ 

ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ    ɖ = 0.25 

ɺʘʨʴʠʨʫʝʤʳʝ 

ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ 

ʧʣʘʩʪʘ ʙʝʟ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ 

ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʣʘʩʪʘ 

1 Ò Ů Ò 60 

ʇʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ 

¶ ʆʛʨʘʥʠʯʝʥʠʷ 

- ʆʙʱʝʝ ʯʠʩʣʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʢʨʠʚʳʭ (ʚʢʣʶʯʘʷ ʢʨʠʚʳʝ-ʨʝʟʫʣʴʪʘʪʳ) - ʥʝ ʙʦʣʝʝ 512; 

- ʏʠʩʣʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʛʨʘʥʠʮ ʧʣʘʩʪʦʚ - ʥʝ ʙʦʣʝʝ 4096; 

- ʇʨʦʛʨʘʤʤʳ ʧʦʧʣʘʩʪʦʚʦʡ ʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʘʙʦʪʘʶʪ ʧʨʠ ʜʠʘʤʝʪʨʝ ʩʢʚʘʞʠʥʳ             
8 ʩʤ Ò d Ò 40 ʩʤ; 

- ʇʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʀʂ ʠ 2ɹʂ-7/9, 2ɹʂ-3/5ʊ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʮʝʥʪʨʘʪʦʨʘʤʠ 8 ʩʤ Ò d Ò 60 ʩʤ; 

- ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʚ ʧʦʧʣʘʩʪʦʚʦʤ ʨʝʞʠʤʝ ʚʦʟʤʦʞʥʦ ʧʨʠ 
ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ h Ó 0.8ʤ; 

- ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ D/d Ò 16; 

- ʄʦʱʥʦʩʪʴ ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 3 ʤ; 

- ʂʦʣʠʯʝʩʪʚʦ ʦʪʩʯʝʪʦʚ ʚ ʦʧʦʨʥʦʤ ʧʣʘʩʪʝ - ʥʝ ʤʝʥʝʝ ʪʨʝʭ; 

- ʂʦʣʠʯʝʩʪʚʦ ʟʦʥʜʦʚ ʚ ʇʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʥʝ ʙʦʣʝʝ 20; 

- ʂʦʣʠʯʝʩʪʚʦ ʧʣʘʩʪʦʚ ʚ ʆʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʦʪ 3 ʜʦ 20; 

- ʇʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ 

ʢʘʨʦʪʘʞʘ (ʩʦ ʩʚʦʠʤʠ ʢʨʠʚʳʤʠ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ). 

ʆʩʥʦʚʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ 

ɺʦʟʤʦʞʥʦʩʪʠ ʧʨʦʛʨʘʤʤʳ ʧʨʝʜʧʦʣʘʛʘʶʪ ʨʝʰʝʥʠʝ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ: 

1. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ                                                                                

2. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ                                                                                                                              

3. ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɻʀʉ (ʈʂ, ɸʂ ʚ ʨʝʞʠʤʝ ʢʘʣʴʢʫʣʷʪʦʨʘ ʠ ʨʘʩʯʝʪ ʂʧ ʠ ʂʥʛ) 

ʆʩʥʦʚʥʳʝ ʧʫʥʢʪʳ ʤʝʥʶ ʧʨʦʛʨʘʤʤʳ 

ʇʦʩʣʝ ʚʭʦʜʘ ʚ çʇʨʦʛʨʘʤʤʫ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ ʠ ʕʄʂè ʥʘ ʵʢʨʘʥʝ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʦʢʥʦ  
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ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʟʦʥʜʦʚ ʕʂ ʠ ʕʄʂ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ 

ʧʫʥʢʪʦʚ ʤʝʥʶ: 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, 
ɺʀʂʀɿ ï ʨʘʩʯʝʪ ʢʨʠʚʳʭ ʂʉ ʟʦʥʜʦʚ ʕʂ, ʕʄʂ, ʠʩʧʨʘʚʣʝʥʥʳʭ ʟʘ ʚʣʠʷʥʠʝ ʩʢʚʘʞʠʥʳ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ ʚ 
ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ï ʨʘʩʯʝʪ ʢʨʠʚʳʭ ʂʉ ʟʦʥʜʦʚ ɹʂ, ʀʂ, ʠʩʧʨʘʚʣʝʥʥʳʭ ʟʘ 

ʚʣʠʷʥʠʝ ʩʢʚʘʞʠʥʳ, ʧʨʠ dʩ Ò 60 ʩʤ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʈʘʩʯʝʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ ï ʨʘʩʯʝʪ ʢʨʠʚʳʭ ʂʉ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ ʧʦ ʜʘʥʥʳʤ ʢʦʤʧʣʝʢʩʦʚ ʀʂɿ-2, ʀʂɿ-2/40, 4ʀʂ-45, 5ʀʂ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʈʘʩʯʝʪ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʋʕʉ ɿʇ (ʢʨʠʚʦʡ RX0_a) - 

ʨʘʩʯʝʪ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʋʕʉ ɿʇ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʚʦʡ ʂʧ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʈʘʩʯʝʪ ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʋʪʦʯʥʝʥʠʝ ʋʕʉ ʇɾ ʧʦ ʧʣʘʩʪʫ - ʫʪʦʯʥʝʥʠʝ ʋʕʉ ʇɾ 

ʧʦ ʜʘʥʥʳʤ ʕʂ, ʕʄʂ ʚ ʦʜʥʦʤ ʧʣʘʩʪʝ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʆʮʝʥʢʘ ʩʜʚʠʛʦʚ ʥʫʣʝʡ ʟʦʥʜʦʚ ʀʂ ʠ ɺʀʂʀɿï 

ʦʧʨʝʜʝʣʝʥʠʝ ʟʥʘʯʝʥʠʡ ʩʜʚʠʛʦʚ ʥʫʣʝʡ ʟʦʥʜʦʚ ʀʂ ʠ ɺʀʂʀɿ ʧʦ ʦʜʥʦʤʫ ʧʣʘʩʪʫ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ï ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, 

ʀʂ, ɺʀʂʀɿ ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʦʧʦʨʥʳʤ ʧʣʘʩʪʘʤ ʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʥʘʡʜʝʥʥʳʭ ʢʦʨʨʝʢʪʫʨ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ɸʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʢʚʘʞʠʥʝ ï ʚʚʦʜ ʘʧʨʠʦʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʘʨʘʤʝʪʨʘʭ ʩʢʚʘʞʠʥʳ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ï ʚʳʙʦʨ ʧʦʣʦʞʝʥʠʷ ʟʦʥʜʘ 

ʚ ʩʢʚʘʞʠʥʝ ʠ ʟʦʥʜʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʋʕʉ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ 

ʦʙʨʘʙʦʪʢʝ; 

Á ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʢʘʚʝʨʥʦʤʝʨʘ - 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʷ ʢʘʚʝʨʥʦʤʝʨʘ, ʝʩʣʠ ʦʥʠ ʟʘʜʘʥʳ ʥʝʧʨʘʚʠʣʴʥʦ; 
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Á ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂ, ʀʂ, 

ɺʀʂʀɿ ï ʧʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʜʘʥʥʳʭ ɹʂ, ʀʂ, ɺʀʂʀɿ;  

Á ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ /ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂ, ʀʂ ʚ 

ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ ï ʧʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʣʘʩʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ɹʂ, ʀʂ ʧʨʠ dʩ Ò 60 ʩʤ; 

Á ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ 

(ʩʠʥʪʝʪʠʢʘ) ï ʧʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ (ʀʂɿ-2, ʀʂɿ-2/40, 4ʀʂ-45, 5ʀʂ); 

Á ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘï ʦʧʨʝʜʝʣʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʜʠʥʦʯʥʦʛʦ ʧʣʘʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, 

ɺʀʂʀɿ; 

Á ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ /ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ ï 

ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝʩʢʦʣʴʢʠʭ ʧʣʘʩʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ; 

Á ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 

ʕʂ, ʕʄʂ ï ʧʨʦʩʤʦʪʨ ʠ ʚʳʚʦʜ ʥʘ ʧʝʯʘʪʴ ʪʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ; 

Á ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ɺʳʙʦʨ ʟʦʥʜʦʚ ʕʂ, ʕʄʂ ʜʣʷ ʧʦʧʣʘʩʪʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ï ʚʳʙʦʨ ʜʠʘʛʨʘʤʤ ʟʦʥʜʦʚ ʜʣʷ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ; 

Á ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ / ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ 

ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ ï ʦʧʨʝʜʝʣʝʥʠʝ ɟʧ, ɚʧ ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ ʚ ʧʦʪʦʯʝʯʥʦʤ 

ʨʝʞʠʤʝ; 

Á ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ / ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ 

ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ - ʦʧʨʝʜʝʣʝʥʠʝ ɟʧ, ɚʧ ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ ʚ ʧʦʧʣʘʩʪʦʚʦʤ 

ʨʝʞʠʤʝ. 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ 

ʇʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ ʚʳʟʳʚʘʶʪʩʷ ʠʟ ʪʨʝʭ ʧʫʥʢʪʘʭ 

ʛʣʘʚʥʦʛʦ ʤʝʥʶ: 

1)ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ;                                                                                                        

2) ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ;                                                                                         

3) ɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ. 

ʇʨʦʮʝʜʫʨʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʢʣʶʯʘʶʪ ʧʦʜʛʦʪʦʚʢʫ ʜʘʥʥʳʭ ʟʦʥʜʦʚ ʕʂ, 

ʕʄʂ ʢ ʨʝʰʝʥʠʶ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʠ ï ʦʧʨʝʜʝʣʝʥʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʫʥʢʪ ʤʝʥʶ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʦʮʝʜʫʨʳ: 
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ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ 

ʧʦʪʦʯʝʯʥʫʶ, ʪʘʢ ʠ ʧʦʧʣʘʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ: 

 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ, ʪʘʢʞʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʦʪʦʯʝʯʥʫʶ ʠ ʧʦʧʣʘʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʩ ʮʝʣʴʶ ʦʧʨʝʜʝʣʝʥʠ ̫ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ: 
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ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ 

ɼʣʷ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ çʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿè 

ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, 

ɺʀʂʀɿè ʠʣʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . ʅʘ ʵʢʨʘʥ ʙʫʜʝʪ ʚʚrʝʜʝʥʦ ʦʢʥʦ.    

 

 
 

  

 ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʚʝʜʝʥʠʝ ʚ 

ʧʦʢʘʟʘʥʠʷ ʟʦʥʜʦʚ ʧʦʧʨʘʚʦʢ ʟʘ ʩʢʚʘʞʠʥʫ (ʀʂ, ɹʂ, ɹʂɿ, ɺʀʂʀɿ), ʩʢʠʥ-ʵʬʬʝʢʪ (ʀʂ), ʚʤʝʱʘʶʱʠʝ 

ʧʦʨʦʜʳ (ʀʂ-ʜʝʢʦʥʚʦʣʶʮʠʷ). 

ʈʝʟʫʣʴʪʘʪ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʘʞʜʦʡ ʚʳʙʨʘʥʥʦʡ ʜʠʘʛʨʘʤʤʳ ʧʦʣʫʯʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʠʤʷ, ʩʚʷʟʘʥʥʦʝ ʩ ʠʤʝʥʝʤ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʟʦʥʜʘ. ʇʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʜʘʥʥʳʭ ʟʦʥʜʦʚ ʀʂ, ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʘʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʘ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʙʨʘʙʘʪʳʚʘʪʴ ʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʘʢʪʠʚʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʘʥʥʳʝ ʨʝʘʢʪʠʚʥʦʡ. ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʢʨʠʚʳʝ ʋʕʉ, ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ ʢʦʪʦʨʳʭ - ʆʤÖʤ. 

ʉʣʝʜʫʝʪ ʧʦʤʥʠʪʴ, ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʨʠʚʦʡ-ʨʝʟʫʣʴʪʘʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ ʚ 

ʦʙʨʘʙʘʪʳʚʘʝʤʦʤ ʠʥʪʝʨʚʘʣʝ ʧʦʢʘʟʘʥʠʡ ʢʘʚʝʨʥʦʤʝʨʘ ʠ ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ ʠʣʠ ʘʧʨʠʦʨʥʳʭ 
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ʟʥʘʯʝʥʠʡ ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ ʠ ʋʕʉ ʇɾ (ʧʫʥʢʪ ʤʝʥʶ ʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / Aʧʨʠʦʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠ)̫. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʟʦʥʜʦʚ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ. 

 

 
 

ʀʤʝʥʘ ʩʦʟʜʘʚʘʝʤʳʭ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʜʠʘʛʨʘʤʤ ʧʨʠʚʝʜʝʥʳ ʚ ʪʦʡ ʞʝ ʪʘʙʣʠʮʝ, ʯʪʦ ʠ ʚʭʦʜʥʳʝ 

ʜʘʥʥʳʝ. ʂʦʤʤʝʥʪʘʨʠʡ ʢ ʩʦʟʜʘʥʥʦʡ ʚ ʵʪʦʤ ʨʝʞʠʤʝ ʢʨʠʚʦʡ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʟʦʥʜʘ 3ʀ0.5 (ʘʢʪʠʚʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ), ʚʳʛʣʷʜʠʪ ʢʘʢ ñʋʕʉ ʧʦ ʟʦʥʜʫ 3ʀ0.5-ɸʂʊ.ò. 

ʇʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʢʘʨʦʪʘʞʘ 

(ʩʦ ʩʚʦʠʤʠ ʢʨʠʚʳʤʠ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ). 
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ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ ʚ ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ 

ɼʣʷ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ çʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ ʚ ʩʢʚʘʞʠʥʘʭ 

ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘè ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ 

ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ ʚ ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘè.  

ɿʜʝʩʴ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ çʀʩʧʨʘʚʣʝʥʠʝ ʟʘ 

ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿè. ʅʦ ʨʘʩʯʝʪ ʢʨʠʚʳʭ ʂʉ ʟʦʥʜʦʚ ɹʂɿ, ɹʂ, ʀʂ, 

ʠʩʧʨʘʚʣʝʥʥʳʭ ʟʘ ʚʣʠʷʥʠʝ ʩʢʚʘʞʠʥʳ ʚʦʟʤʦʞʝʥ ʧʨʠ dʩ Ò 60 ʩʤ. ʆʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʠ ʵʪʦʤ ʪʦʣʴʢʦ 

ʟʦʥʜʳ ɹʂ ʧʨʠʙʦʨʦʚ 2ɹʂ-35ʊ ʠ 2ɹʂ-79ʊ, ʟʘʧʠʩʴ ʢʨʠʚʳʭ ʂʉ (LI3, LI5, LY7, LY9) ʢʦʪʦʨʳʭ 

ʧʨʦʚʝʜʝʥʘ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʮʝʥʪʨʘʪʦʨʘʤʠ.  

¶ ɺʳʙʦʨ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ 

ʆʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ, ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ. ʇʦ ʫʤʦʣʯʘʥʠʶ ʚʚʦʜʷʪʩʷ 

ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʨʦʚʣʝ ʠ ʧʦʜʦʰʚʝ ʚʩʝʛʦ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ. ʕʪʠ ʞʝ ʟʥʘʯʝʥʠʷ 

ʙʫʜʫʪ ʚʚʝʜʝʥʳ ʧʨʠ ʥʘʞʘʪʠʠ ʢʥʦʧʢʠ çɺʝʩʴ ʨʘʟʨʝʟè. 

ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʥʢʨʝʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʷʤʳʤ ʚʚʦʜʦʤ 

ʟʥʘʯʝʥʠʡ ʝʛʦ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ ʩ ʢʣʘʚʠʘʪʫʨʳ ʧʦʩʣʝ ʚʭʦʜʘ ʚ ʇʨʦʛʨʘʤʤʫ ʠʩʧʨʘʚʣʝʥʠʷ ʟʘ 

ʩʢʚʘʞʠʥʫ.  

ɺʦʟʤʦʞʝʥ ʚʭʦʜ ʚ ʧʨʦʛʨʘʤʤʫçʠʩʧʨʘʚʣʝʥʠʷ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, 

ɺʀʂʀɿè ʥʘ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. ɺʳʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʦ ʚ ʨʝʞʠʤʝ ʢʫʨʩʦʨʘ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ Alt +T (ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ Alt+ʣʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ) ʥʘ 

ʛʨʘʥʠʮʘʭ ʠʥʪʝʨʚʘʣʘ. ʇʨʠ ʵʪʦʤ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ, ʩʦʜʝʨʞʘʱʝʝ 17 

ʧʫʥʢʪʦʚ: 

¶ ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʪʙʠʚʢʘ ʛʨʘʥʠʮ; 

¶ ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ; 

¶ ʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂ, ʀʂ ʚ ʩʢʚʘʞʠʥʘʭ 

ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ; 

¶ ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʧʦ ʜʘʥʥʳʤ ʀʂ 
(ʩʠʥʪʝʪʠʢʘ); 

¶ ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ 

ʚ ʨʘʟʨʝʟʝ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ; 

¶ ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ɹʂ, ʀʂ, 

ɺʀʂʀɿ; 

¶ ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ɹʂ, ʀʂ ʚ 
ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ; 

¶ ʈʘʩʯʝʪ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʚʦʡ ʋʕʉ ɿʇ; 

¶ ʈʘʩʯʝʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ; 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ; 

¶ ɿʘʤʝʥʘ ʟʥʘʯʝʥʠʡ ʢʨʠʚʦʡ RT: 

-  ʥʘ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʨʠʚʦʡ; 

-  ʥʘ ʟʥʘʯʝʥʠʷ ʋʕʉ ʠʭ ʪʘʙʣʠʮʳ ʨʝʟ-ʪʦʚ (ʚ ʧʣʘʩʪʘʭ); 

-  ʥʘ ʧʦʧʣʘʩʪʦʚʳʝ ʦʪʩʯʝʪʳ ʠʟ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʠʷ (ʚ ʧʣʘʩʪʘʭ); 

¶ ɿʘʤʝʥʘ ʟʥʘʯʝʥʠʡ ʢʨʠʚʦʡ RX0: 

-  ʥʘ ʟʥʘʯʝʥʠʷ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʨʠʚʦʡ; 

-  ʥʘ ʟʥʘʯʝʥʠʷ ʋʕʉ ʠʭ ʪʘʙʣʠʮʳ ʨʝʟ-ʪʦʚ (ʚ ʧʣʘʩʪʘʭ); 

-  ʥʘ ʧʦʧʣʘʩʪʦʚʳʝ ʦʪʩʯʝʪʳ ʠʟ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʠʷ (ʚ ʧʣʘʩʪʘʭ); 

¶ ɿʘʤʝʥʘ ʟʥʘʯʝʥʠʡ ʢʨʠʚʦʡ DI/D ʚ ʧʣʘʩʪʘʭ; 

¶ ɿʘʤʝʥʘ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʢʨʠʚʦʡ; 

¶ ɿʘʤʝʥʘ ʟʥʘʯʝʥʠʡ ʢʨʠʚʦʡ ʥʘ ʢʦʥʩʪʘʥʪʫ; 

¶ ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ: 

-  ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉ; 
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-  ʈʘʩʯʝʪ ʢʨʠʚʦʡ SP_I  ʧʦ DSP; 

-  ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʨʠʚʦʡ ʇʉ ʟʘ ʚʤʝʱʘʶʱʠʝ; 

-  ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʇʉ; 

-  ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʇʉ ʜʣʷ 2-ʭ ʇɾ; 

¶ ʂʘʣʴʢʫʣʷʪʦʨ; 

¶ ʋʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚ. 
 

ɺʳʟʦʚ ʥʫʞʥʦʡ ʧʨʦʛʨʘʤʤʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ 

ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ. 

¶ ɺʳʙʦʨ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʢʨʠʚʳʭ ʧʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ɺʳʙʦʨ ʦʜʥʦʡ ʢʨʠʚʦʡ ʇʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʢ ʠʤʝʥʠ ʥʫʞʥʦʡ ʢʨʠʚʦʡ. ʑʝʣʢʥʠʪʝ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ 

ɺʳʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʚʳʭ, 

ʩʪʦʷʱʠʭ ʚ ʩʧʠʩʢʝ ʨʷʜʦʤ 

ʇʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʢ ʠʤʝʥʠ ʢʨʠʚʦʡ, ʥʘʯʠʥʘʶʱʝʤʫ ʛʨʫʧʧʫ 

ʚʳʙʨʘʥʥʳʭ ʠʤʝʥ.  

ʅʘʞʤʠʪʝ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. ʇʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʢ ʠʤʝʥʠ 

ʢʨʠʚʦʡ, ʟʘʚʝʨʰʘʶʱʝʤʫ ʛʨʫʧʧʫ ʚʳʙʨʘʥʥʳʭ ʠʤʝʥ. ʆʜʥʦʚʨʝʤʝʥʥʦ 

ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ Shift ʠ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ɺʳʙʦʨ ʥʝʩʢʦʣʴʢʠʭ ʢʨʠʚʳʭ, 

ʩʪʦʷʱʠʭ ʚ ʨʘʟʥʳʭ ʤʝʩʪʘʭ 

ʩʧʠʩʢʘ 

ʇʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʢ ʥʫʞʥʦʤʫ ʠʤʝʥʠ ʢʨʠʚʦʡ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʥʘʞʤʠʪʝ ʢʣʘʚʠʰʫ Ctrl  ʠ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ 

ɺʳʙʦʨ ʚʩʝʭ ʢʨʠʚʳʭ ɼʣʷ ʚʳʙʦʨʘ ʠʤʝʥ ʚʩʝʭ ʢʨʠʚʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çɺʩʝ ʢʨʠʚʳʝè. 

ʆʪʤʝʥʘ ʚʳʙʦʨʘ ʠʤʝʥ 

ʢʨʠʚʳʭ 

ɼʣʷ ʦʪʤʝʥʳ ʚʳʙʦʨʘ ʠʤʝʥ ʢʨʠʚʳʭ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʪʤʝʥʘè 

¶ ɺʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʢ ʟʘ ʚʣʠʷʥʠʝ ʩʢʚʘʞʠʥʳ ʧʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

 

ʇʦʧʨʘʚʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʝʥʠʷ ʧʨʠʙʦʨʘ ʚ ʩʢʚʘʞʠʥʝ: ʟʘʧʠʩʴ ʩ ʮʝʥʪʨʘʪʦʨʘʤʠ  

(ʩʪʦʣʙʝʮ - ʥʘ ʦʩʠ), ʟʘʧʠʩʴ ʙʝʟ ʮʝʥʪʨʘʪʦʨʦʚ ʠ ʙʝʟ ʦʪʢʣʦʥʠʪʝʣʝʡ (ʥʘ ʩʪʝʥʢʝ) ʠ ʩ ʦʪʢʣʦʥʠʪʝʣʷʤʠ. 

ɽʩʣʠ ʢʘʨʦʪʘʞ ʧʨʦʚʝʜʝʥ ʩ ʦʪʢʣʦʥʠʪʝʣʷʤʠ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʜʠʘʤʝʪʨ ʦʪʢʣʦʥʠʪʝʣʝʡ. ɼʣʷ 

ʵʪʦʛʦ ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʥʘ ʷʯʝʡʢʝ ʚ ʩʪʦʣʙʮʝ ɼʠʘʤʝʪʨ/ʦʪʢʣʦʥʠʪʝʣ.̫ 
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ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʫʢʘʟʘʪʴ ʠ ʜʠʘʤʝʪʨ ʧʨʠʙʦʨʘ ʀʂ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʙʦʨʘ ʤʦʛʫʪ ʠʤʝʪʴ 

ʨʘʟʥʳʡ ʜʠʘʤʝʪʨ (ʫ ʩʪʘʥʜʘʨʪʥʳʭ ʧʨʠʙʦʨʦʚ ʀʂɿ-2, 5ʀʂ ï ʦʥ ʨʘʚʝʥ 76 ʤʤ, ʘ ʫ ʪʝʨʤʦʩʪʦʡʢʠʭ ʠ 

ʘʚʪʦʥʦʤʥʳʭ ï 90 ʤʤ). ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʱʝʣʢʥʫʪʴ ʣʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʚ ʷʯʝʡʢʝʚ ʩʪʦʣʙʮʝ 

ɼʠʘʤʝʪʨ ʟʦʥʜʘ. 

ɽʩʣʠ ʚʳʙʠʨʘʝʪʩʷ ʧʦʣʦʞʝʥʠʝ ʧʨʠʙʦʨʘ ʥʘ ʩʪʝʥʢʝ ʩʢʚʘʞʠʥʳ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʨʘʬʝ 

ʪʘʙʣʠʮʳ ʵʪʦ ʦʪʤʝʯʘʝʪʩʷ ʛʘʣʦʯʢʠ (V), ʧʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ 

ʧʨʠʙʦʨʘ ʠ ʩʪʝʥʢʦʡ ʩʢʚʘʞʠʥʳ (ʟʘʟʦʨ) ʩʦʩʪʘʚʣʷʝʪ 5 ʤʤ.  

ɼʣʷ ʟʦʥʜʦʚ ɺʀʂʀɿ ʧʦʧʨʘʚʢʠ ʟʘ ʚʣʠʷʥʠʝ ʩʢʚʘʞʠʥʳ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʤʦʞʥʦ ʜʝʣʘʪʴ 

ʪʦʣʴʢʦ ʜʣʷ ʧʨʠʙʦʨʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʥʘ ʦʩʠ ʩʢʚʘʞʠʥʳ (ʧʘʣʝʪʢʠ ʜʣʷ ʮʝʥʪʨʠʨʦʚʘʥʥʦʛʦ ʧʨʠʙʦʨʘ). 

ɼʣʷ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʢʠ ʚ ʧʦʢʘʟʘʥʠʷ ʟʦʥʜʘ ʧʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ 

ʩʪʨʦʢʠ ʩ ʠʤʝʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʠʚʦʡ ʠ ʩʪʦʣʙʮʘ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʧʦʧʨʘʚʢʦʡ. ʑʝʣʢʥʠʪʝ 

ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. ʅʘʣʠʯʠʝ ʛʘʣʦʯʢʠ (V) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʦʢ, ʘ ʝʝ 

ʦʪʩʫʪʩʪʚʠʝ - ʦ ʝʛʦ ʠʛʥʦʨʠʨʦʚʘʥʠʠ.  

¶ ɺʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʢ ʟʘ ʩʢʠʥ-ʵʬʬʝʢʪ ʧʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

ʅʘʣʠʯʠʝ ʛʘʣʦʯʢʠ (V) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʚʝʜʝʥʠʠ ʧʦʧʨʘʚʦʢ, ʘ ʝʝ ʦʪʩʫʪʩʪʚʠʝ - ʦ ʝʛʦ 

ʠʛʥʦʨʠʨʦʚʘʥʠʠ. 

¶ ɺʚʝʜʝʥʠʝ ʧʦʧʨʘʚʦʢ ʟʘ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʧʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ 

 ɼʣʷ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʢʠ ʚ ʧʦʢʘʟʘʥʠʷ ʟʦʥʜʘ (ʮʠʬʨʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ) ʧʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ 

ʤʳʰʠ ʥʘ ʧʝʨʝʩʝʯʝʥʠʝ ʩʪʨʦʢʠ ʩ ʠʤʝʥʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʨʠʚʦʡ ʠ ʩʪʦʣʙʮʘ ʩ ʥʝʦʙʭʦʜʠʤʦʡ 

ʧʦʧʨʘʚʢʦʡ. ʑʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. ʅʘʣʠʯʠʝ ʛʘʣʦʯʢʠ (V) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʚʝʜʝʥʠʠ 

ʧʦʧʨʘʚʦʢ, ʘ ʝʝ ʦʪʩʫʪʩʪʚʠʝ - ʦ ʝʛʦ ʠʛʥʦʨʠʨʦʚʘʥʠʠ. 

 ʇʦʧʨʘʚʢʠ ʟʘ ʚʣʠʷʥʠʝ ʧʦʨʦʜ, ʚʤʝʱʘʶʱʠʭ ʧʣʘʩʪ, ʚ ʧʦʪʦʯʝʯʥʦʤ ʨʝʞʠʤʝ ʤʦʛʫʪ ʚʚʦʜʠʪʴʩʷ 

ʪʦʣʴʢʦ ʚ ʧʦʢʘʟʘʥʠʷ ʟʦʥʜʦʚ ʀʂ.  ɼʘʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʛʦʨʘʟʜʦ ʤʝʥʝʝ ʵʬʬʝʢʪʠʚʥʘ ʧʨʠ ʫʯʝʪʝ ʚʣʠʷʥʠʷ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʦʮʝʜʫʨʦʡ ʨʘʩʯʝʪʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʧʦʵʪʦʤʫ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʤʥʦʛʦʟʦʥʜʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ (ʀʂɿ-2, 5ʀʂ) ʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ. 

ʆʙʳʯʥʦ ʮʠʬʨʦʚʫʶ ʬʠʣʴʪʨʘʮʠʶ ʧʨʠʤʝʥʷʶʪ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ 1-3 ʟʦʥʜʦʚʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʀʂ. 

¶ ʆʙʨʘʙʦʪʢʘ 

ʑʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʢʥʦʧʢʝ çʆʙʨʘʙʦʪʢʘè. ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʙʦʪʢʠ ʦʢʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʪʩʷ. ʇʣʘʥʰʝʪ ʦʙʥʦʚʣʷʝʪʩʷ. 
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ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʧʦ ʜʘʥʥʳʤ ɹʂ, ʀʂ, ɺʀʂʀɿ 

ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

 

ɼʣʷ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ çʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʧʦ 

ʜʘʥʥʳʤ ɹʂ, ʀʂ, ɺʀʂʀɿè ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥ  ʁ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ/ 

ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂ, ʀʂ, ɺʀʂʀɿè ʠʣʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . ʅʘ ʵʢʨʘʥ ʙʫʜʝʪ 

ʚʳʚʝʜʝʥʦ ʦʢʥʦ. ʅʘ ʧʘʥʝʣʠ ʀʥʪʝʨʚʘʣ ʦʙʨʘʙʦʪʢʠ ʦʢʥʘ ʧʨʦʛʨʘʤʤʳ ʦʪʨʘʞʘʶʪʩʷ ʢʨʦʚʣʷ ʠ 

ʧʦʜʦʰʚʘ ʚʚʝʜʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ. 

 

 
 

 ɺʦʟʤʦʞʝʥ ʚʭʦʜ ʚ ʧʨʦʛʨʘʤʤʫ çʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂ, ʀʂ, ɺʀʂʀɿè ʥʘ 

ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. 

ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʢʨʠʚʳʭ ʀʂ ʧʨʦʚʦʜʠʪʩʷ ʢʘʢ ʙʝʟ ʫʯʝʪʘ, ʪʘʢ ʠ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ɺʣʠʷʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʚ ʦʢʥʝ 

çʀʩʧʦʣʴʟʦʚʘʪʴ ʜʝʢʦʥʚʦʣʶʮʠʶ ʜʣʷ ʀʂè ʩʪʦʠʪ ʛʘʣʦʯʢʘ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʦʙʨʘʙʦʪʢʘ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʘ ʠ 

ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʧʣʘʩʪʘ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʤʦʱʥʦʩʪʠ. ɽʩʣʠ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ çʀʩʧʦʣʴʟʦʚʘʪʴ ʜʝʢʦʥʚʦʣʶʮʠʶ ʜʣʷ ʀʂè, ʪʦ 

ʚ ʢʨʠʚʳʝ ʘʢʪʠʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʟʦʥʜʦʚ ʀʂ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʚʦʜʠʪʩʷ ʧʦʧʨʘʚʢʘ ʟʘ 

ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ (ʮʠʬʨʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ). 

ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂ, ɺʀʂʀɿ ʧʨʦʚʦʜʠʪʩʷ ʪʘʢʞʝ ʢʘʢ ʠ ʀʂ, ʠ ʦʪʣʠʯʘʝʪʩʷ ʣʠʰʴ 

ʪʝʤ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝ ʚʚʦʜʠʪʩʷ ʧʦʧʨʘʚʢʘ ʟʘ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ.  

ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʕʄʂ 

ʠ ɹʂ, ʥʘʧʨʠʤʝʨ, ʜʘʥʥʳʭ ʀʂ ʠ ɹʂ, ʢʦʛʜʘ ʦʥʠ ʚʭʦʜʷʪ ʚ ʢʦʤʧʣʝʢʩ ɻʀʉ.  

ʊʘʢʫʶ ʦʙʨʘʙʦʪʢʫ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʜʘʞʝ ʪʦʛʜʘ, ʢʦʛʜʘ ʝʩʪʴ ʟʘʧʠʩʠ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʤʫ ʟʦʥʜʫ 

ʀʂ ʠ ɹʂ ʠʣʠ ʝʩʪʴ ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʪʦʣʴʢʦ ʟʦʥʜʘʤʠ ʜʚʦʡʥʦʛʦ ʙʦʢʦʚʦʛʦ ʢʘʨʦʪʘʞʘ (ɹʂ-7, 

ɹʂ-9 ʠʣʠ ɹʂ-3, ɹʂ-5) ʠ ʟʦʥʜʘ ɹʄʂ. ɺ ʨʘʟʨʝʟʘʭ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʦʱʥʳʤʠ ʧʣʘʩʪʘʤʠ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʜʘʥʥʳʝ ʧʦʪʝʥʮʠʘʣ-ʟʦʥʜʘ (PZ).  

ɼʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ D/d ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2 ʜʦ 16, ʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʦʙʣʘʩʪʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʜʠʘʧʘʟʦʥ ʠʩʢʦʤʳʭ ʟʥʘʯʝʥʠʡ D/d ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ (ʝʩʣʠ ʥʘ ʪʦ ʝʩʪʴ 

ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ). ʇʨʠ ʥʘʣʠʯʠʠ ʪʦʣʴʢʦ ʜʚʫʭ ʟʦʥʜʦʚ (ɹʂ, ʀʂ) ʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ 
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ɹʄʂ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʠʥʪʝʨʚʘʣʦʚ ʩ ʟʦʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʘʜʘʚʘʪʴ ʘʧʨʠʦʨʥʳʝ 

ʟʥʘʯʝʥʠʷ ʋʕʉ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʦʜʥʦ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ 

(ʫʜʦʙʥʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʣʘʩʪʝ), ʣʠʙʦ ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʢʨʠʚʘʷ RX0_a, ʧʦʣʫʯʝʥʥʘʷ 

ʠʟ ʢʘʢʠʭ-ʣʠʙʦ ʩʦʦʙʨʘʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʥʘʣʠʯʠʠ ʢʨʠʚʦʡ ʧʦʨʠʩʪʦʩʪʠ, ʨʘʩʩʯʠʪʘʥʥʘʷ ʚ 

ʢʘʣʴʢʫʣʷʪʦʨʝ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨ ʧʦʨʠʩʪʦʩʪʠ). 

ɺʦʟʤʦʞʥʘ ʦʙʨʘʙʦʪʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʨʠʦʨʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʟʨʝʟʝ: 

a) ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʙʦ ʪʦʣʴʢʦ ʜʚʫʭʩʣʦʡʥʦʡ, ʣʠʙʦ ʪʦʣʴʢʦ ʪʨʝʭʩʣʦʡʥʦʡ 

ʤʦʜʝʣʠ; 

ʙ) ʪʦʣʴʢʦ ʚ ʟʘʨʘʥʝʝ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʘʭ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʚ ʥʠʭ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ (ʢʦʣʣʝʢʪʦʨʳ, ʥʝʢʦʣʣʝʢʪʦʨʳ ʠʣʠ ʪʝ ʠ ʜʨʫʛʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ).  

ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʦʪʚʝʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʧʨʦʩʳ 

ʧʨʦʛʨʘʤʤʳ. 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ 

ʤʥʦʛʦʟʦʥʜʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʕʂɺʈ, 2ɹʂ-35, 2ɹʂ-79, ʀʂɿ-2, ʀʂɿ-2/40, 4ʀʂ-45, 5ʀʂ, 5ʀʂ-ɸ, 

ɺʀʂʀɿ, ɺʕʄʂɿ. 

ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ɹʂ, ʀʂ 

ʚ ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘ 

 

ɼʣʷ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ çʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ɹʂ, ʀʂ ʚ ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ 

ʜʠʘʤʝʪʨʘè ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥ  ʁçʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. 

ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ɹʂ, ʀʂ ʚ ʩʢʚʘʞʠʥʘʭ ʙʦʣʴʰʦʛʦ ʜʠʘʤʝʪʨʘè.    

ɿʜʝʩʴ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ, ʢʘʢ ʠ ʚ ʨʝʞʠʤʝ çʇʦʪʦʯʝʯʥʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿè.  ʅʦ ʨʘʩʯʝʪ ʢʨʠʚʳʭ 

RT, RX0, DI/D ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʣʷ ʟʦʥʜʦʚ ɹʂɿ, ɹʂ, ʀʂ ʧʨʠ dʩ Ò 60 ʩʤ.   ʆʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʨʠ 

ʵʪʦʤ ʪʦʣʴʢʦ ʟʦʥʜʳ ɹʂ ʧʨʠʙʦʨʦʚ 2ɹʂ-35ʊ ʠ 2ɹʂ-79ʊ, ʟʘʧʠʩʴ ʢʨʠʚʳʭ ʂʉ (LI3, LI5, LY7, LY9) 

ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʝʥʘ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ ʮʝʥʪʨʘʪʦʨʘʤʠ.  

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ɹʄʂ  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʠʘʛʨʘʤʤʘ ʟʦʥʜʘ MLL. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʚʢʣʶʯʠʪʴ ʬʣʘʞʦʢ (ʛʘʣʦʯʢʫ) ʚ ʧʦʣʝ çɼʘʥʥʳʝ ɹʄʂè.  

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʯʝʪʥʳʭ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʋʕʉ ʧʨʦʤʳʪʦʡ ʟʦʥʳ 

ʈʘʩʯʝʪ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʋʕʉ ʧʨʦʤʳʪʦʡ ʟʦʥʳ ɟʧʟ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʘʨʘʤʝʪʨʘ 

ʧʦʨʠʩʪʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʝ: 
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ʇKaP /=   - ʧʘʨʘʤʝʪʨ ʧʦʨʠʩʪʦʩʪʠ; 

 

- ʈʆʅ - ʢʦʵʬʬʠʮʠʝʥʪ ʫʚʝʣʠʯʝʥʠʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʨʦʤʳʪʦʡ ʟʦʥʳ ʥʝʬʪʝʛʘʟʦʥʘʩʳʱʝʥʥʦʛʦ 
ʧʣʘʩʪʘ ʟʘ ʩʯʝʪ ʦʩʪʘʪʦʯʥʦʛʦ ʥʝʬʪʝʛʘʟʦʥʘʩʳʱʝʥʠʷ (Kʆʅ);  

 - ɟʬ - ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ, ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ɟʬ =Km ɟc
1.07, ʛʜʝ  

 - Km ï ʢʦʥʩʪʘʥʪʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʇɾ;  

 - ɟc ï ʟʥʘʯʝʥʠʝ ʋʕʉ ʇɾ; 

 - ɟʚ ï ʟʥʘʯʝʥʠʝ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʚ ʧʣʘʩʪʦʚʳʭ ʫʩʣʦʚʠʷʭ; 

 - Z - ʦʙʲʝʤʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʚ ʧʨʦʤʳʪʦʡ ʟʦʥʝ. 

ʀʟʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʨʘʟʨʘʙʦʪʘʥʘ ʜʣʷ ʛʠʜʨʦʬʠʣʴʥʳʭ ʧʦʨʦʜ, ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʥʘ ʩʦʣʝʥʦʡ ʇɾ 

(ɟc <0.2 ʆʤĿʤ).  

ɺʭʦʜ ʚ ʧʨʦʛʨʘʤʤʫ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʧʨʦʤʳʪʦʡ ʟʦʥʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ ʈʘʩʯʝʪ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʋʕʉ ʇɿ(RX0_a), ʢʦʪʦʨʳʡ ʚʳʟʳʚʘʝʪʩʷ 
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ʠʟ ʛʣʘʚʥʦʛʦ ʤʝʥʶ ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠʣʠ ʧʦʩʣʝ ʚʳʜʝʣʝʥʠʷ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ Alt+T. ɼʣʷ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ 

ʧʘʨʘʤʝʪʨʳ, ʠʤʝʥʘ ʢʦʪʦʨʳʭ ʦʪʦʙʨʘʞʝʥʳ ʚ ʦʢʥʝ: 

 

 

ʅʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʚʦʜʠʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʷʜʦʤ ʩ ʦʢʦʰʢʘʤʠ 

ʚʚʦʜʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʛʠʜʨʦʬʠʣʴʥʳʭ ʧʦʨʦʜ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦʝ ʟʥʘʯʝʥʠʝ Z ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʦʪ 0.05 ʜʦ 0.3, ʘ ʟʥʘʯʝʥʠʝ ʈʆʅ - ʦʪ 1.1 ʜʦ 1.5. 

ɽʩʣʠ ʧʣʘʩʪʳ-ʢʦʣʣʝʢʪʦʨʳ ʧʦ ʚʩʝʤʫ ʨʘʟʨʝʟʫ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ 

ʦʙʲʝʤʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʚ ʧʨʦʤʳʪʦʡ ʟʦʥʝ, ʟʘʜʘʯʫ ʦʧʨʝʜʝʣʝʥʠʷ ʘʧʨʠʦʨʥʳʭ 

ʟʥʘʯʝʥʠʡ ʋʕʉ ʇɿ ʩʣʝʜʫʝʪ ʨʝʰʘʪʴ ʧʦʠʥʪʝʨʚʘʣʴʥʦ, ʟʘʜʘʚʘʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʚʦʝ ʟʥʘʯʝʥʠʝ 

Z. 

ɿʥʘʯʝʥʠʝ ʋʕʉ ʇɾ ʚʳʙʠʨʘʝʪʩʷ ʠʣʠ ʧʦ ʨʝʟʠʩʪʠʚʠʤʝʪʨʫ ʠʣʠ ʟʘʜʘʝʪʩʷ ʚʨʫʯʥʫʶ (ʩʤ. 

ʘʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ). 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʢʨʠʚʘʷ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ ʋʕʉ ʇɿ (RX0_a) ʠ, 

ʧʦ ʞʝʣʘʥʠʶ, ʢʨʠʚʘʷ ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ (RMF) . 

ʅʠʞʝ ʧʦʢʘʟʘʥʘ ʪʝʭʥʦʣʦʛʠʷ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 2ɹʂ-35 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʨʠʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ 

ɟʧʟ ʚ ʩʢʚʘʞʠʥʝ ʩ ʩʦʣʝʥʦʡ ʇɾ (d = 216 ʤʤ; ɟʩ = 0.15 ʆʤĿʤ): 

mk:@MSITStore:C:/WinEK_14_05_27/help/obrek.chm::/apriornayainformaciya.htm
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ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ: 

 

RT, RX0, DI/D ï ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. 

ɽʩʣʠ ʟʥʘʯʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʠʟʚʝʩʪʥʳ, ʪʦ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ ʠʭ ʦʮʝʥʢʫ ʚ 

ʩʢʚʘʞʠʥʘʭ, ʚ ʢʦʪʦʨʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ɹʄʂ ʠ ʧʫʪʝʤ ʧʦʜʙʦʨʘ ʟʥʘʯʝʥʠʡ ʈʆʅ, Z 

ʜʦʙʠʪʴʩʷ ʧʨʠʝʤʣʝʤʦʡ ʩʭʦʜʠʤʦʩʪʠ ʢʨʠʚʦʡ ʂʉ ʟʦʥʜʘ ɹʄʂ (MLL) ʩ ʢʨʠʚʦʡ RX0_a. ʅʘ ʨʠʩʫʥʢʝ 

ʧʨʠʚʝʜʝʥʳ ʦʙʝ ʚʳʰʝʫʧʦʤʷʥʫʪʳʝ ʢʨʠʚʳʝ (MLL ʠ RX0_a). ʇʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʥʩʪʘʥʪ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʜʨʫʛʠʭ ʩʢʚʘʞʠʥʘʭ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

 

¶ ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦ ʪʠʧʝ ʧʣʘʩʪʘ 

ɺʦʟʤʦʞʥʘ ʦʙʨʘʙʦʪʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʨʠʦʨʥʳʭ ʜʘʥʥʳʭ ʦ ʪʠʧʝ ʧʣʘʩʪʘ (ʧʣʘʩʪ ʩ ʟʦʥʦʡ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʣʠ ʙʝʟ). ʕʪʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʬʣʘʞʢʘ ʚ ʧʦʣʝ çɼʘʥʥʳʝ 

ʦ ʤʦʜʝʣʷʭè. 
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¶ ɺʳʙʦʨ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ, ʚʳʙʦʨ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʠʘʛʨʘʤʤ  

ɺʳʙʦʨ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʠʘʛʨʘʤʤ ʠ ʚʳʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ ʚ ʨʝʞʠʤʝ ʢʫʨʩʦʨʘ ʧʨʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ Alt +T (ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ Alt+ʣʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ) ʥʘ ʛʨʘʥʠʮʘʭ 

ʠʥʪʝʨʚʘʣʘ ʦʧʠʩʘʥʳ ʚʳʰʝ ʚ ʨʘʟʜʝʣʝ çʀʩʧʨʘʚʣʝʥʠʝ ʟʘ ʩʢʚʘʞʠʥʫ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ, 

ɺʀʂʀɿè. 

¶ ʆʙʨʘʙʦʪʢʘ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʩʦʟʜʘʶʪʩʷ ʜʠʘʛʨʘʤʤʳ ʩ ʠʤʝʥʘʤʠ: 

 
ʀʤ ̫ ɽʜʠʥʠʮʘ ʠʟʤ. ʂʦʤʤʝʥʪʘʨʠʡ 

RT OHMM ʋʕʉ ʧʣʘʩʪʘ 

RX0 OHMM ʋʕʉ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

DI/D  ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʦʢʥʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʢʨʳʚʘʝʪʩʷ. ʇʣʘʥʰʝʪ ʦʙʥʦʚʣʷʝʪʩʷ. 
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ʈʘʩʯʝʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ / ʈʘʩʯʝʪ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂè. 

 ʇʘʨʘʤʝʪʨʳ ʨʘʩʯʝʪʘ ʟʘʜʘʶʪʩʷ ʚ ʦʢʥʝ: 

 

 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʘ ʙʫʜʫʪ ʧʦʣʫʯʝʥʳ ʢʨʠʚʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʤʥʝʤʦʥʠʢʠ ʢʦʪʦʨʳʭ 

(ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʘʧʧʘʨʘʪʫʨʳ ʠ ʚʳʙʨʘʥʥʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ: 

 

ɸʧʧʘʨʘʪʫʨʘ ʀʩʭʦʜʥʳʝ ʢʨʠʚʳʝ 

 

ʂʨʠʚʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ 

 

 

ɺʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 2 

ʬʫʪʘ 

 

 

ɺʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 4 

ʬʫʪʘ 

5ʀʂ 

IC0A 

Z210 

Z220 

Z235 

Z260 

Z290 

Z410 

Z420 

Z435 

Z460 

Z490 

IC1A 

IC2A 

IC3A 

IC4A 

IC0R 

IC1R 

IC2R 

IC3R 
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ɸʧʧʘʨʘʪʫʨʘ ʀʩʭʦʜʥʳʝ ʢʨʠʚʳʝ 

 

ʂʨʠʚʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ 

 

 

ɺʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 2 

ʬʫʪʘ 

 

 

ɺʝʨʪʠʢʘʣʴʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ 4 

ʬʫʪʘ 

IC4R 

ʀʂɿ-2 

IC1A 

I220 

I235 

I260 

I290 

I420 

I435 

I460 

I490 

IC2A 

IC3A 

IC4A 

IC1R 

IC2R 

IC3R 

IC4R 

ʀʂɿ-2/40 

TC1A 

T220 

T235 

T260 

T290 

T420 

T435 

T460 

T490 

TC2A 

TC3A 

TC4A 

TC1R 

TC2R 

TC3R 

TC4R 

 

ʇʦʢʘʟʘʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʘ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʨʘʩcʯʠʪʳʚʘʶʪʩʷ ʢʘʢ ʣʠʥʝʡʥʳʝ ʢʦʤʙʠʥʘʮʠʠ ʧʦʢʘʟʘʥʠʡ ʥʘʙʦʨʘ ʬʠʟʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʪʦʯʢʘʭ ʧʦ ʚʝʨʪʠʢʘʣʠ: 
max

min

( )

1

( ) ( ) ( )
zL

snt l

a l a

l z z

z w z z zs s
¡= =

¡ ¡= -ää ,  ʛʜʝ ( )snt

a zs  - ʧʦʢʘʟʘʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ 

ʟʦʥʜʘ; ( ) ( )l

a zs  - ʢʦʤʙʠʥʘʮʠʷ ʧʦʢʘʟʘʥʠʡ ʘʢʪʠʚʥʦʡ ʠ ʨʝʘʢʪʠʚʥʦʡ ʢʦʤʧʦʥʝʥʪ l-ʛʦ ʬʠʟʠʯʝʩʢʦʛʦ 

ʟʦʥʜʘ; ( )w z - ʥʘʙʦʨ ʚʝʩʦʚʳʭ ʬʫʥʢʮʠʡ (ʬʠʣʴʪʨ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩʨʝʜʳ ʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʟʦʥʜʦʚ. ʌʠʣʴʪʨ ʢʘʞʜʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʟʦʥʜʘ ʩʪʨʦʠʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʵʪʦʪ ʟʦʥʜ ʦʙʣʘʜʘʣ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʠ ʨʘʜʠʘʣʴʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ɼʣʷ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ 

ʧʦʩʪʨʦʝʥʳ ʜʚʘ ʩʝʤʝʡʩʪʚʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ: ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʬʫʪʘ ʠ 4 ʬʫʪʘ 

(ʧʨʠ 90% ʫʨʦʚʥʝ ʩʠʛʥʘʣʘ ʦʪ ʧʣʘʩʪʘ ʪʦʣʱʠʥʦʡ 2 ʠʣʠ 4 ʬʫʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ʂʘʞʜʦʝ ʩʝʤʝʡʩʪʚʦ 

ʠʤʝʝʪ 5 ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʩ ʛʣʫʙʠʥʥʦʩʪʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʜʠʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ  10, 20, 

35, 60, 90 ʜʶʡʤʦʚ (25, 51, 89, 152 ʠ 229 ʩʤ). ʇʦʜ ʛʣʫʙʠʥʥʦʩʪʴʶ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʨʘʜʠʫʩ 

ʮʠʣʠʥʜʨʘ ʩ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʨʘʚʥʳʤ 1/2. ʅʘ ʨʠʩʫʥʢʘʭ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʨʘʜʠʘʣʴʥʳʝ 

ʠʥʪʝʛʨʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ (ʥʝ ʟʘʚʠʩʷʪ ʦʪ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʯʣʝʥʝʥʠʷ) ʠ ʚʝʨʪʠʢʘʣʴʥʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʦʠʭ 

ʩʝʤʝʡʩʪʚ (ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʨʘʜʠʘʣʴʥʦʡ ʛʣʫʙʠʥʥʦʩʪʠ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʷʚʣʷʝʪʩʷ ʩʠʤʤʝʪʨʠʯʥʦʩʪʴ ʚʝʨʪʠʢʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʦʜʠʥʘʢʦʚʦʝ ʚʝʨʪʠʢʘʣʴʥʦʝ ʨʘʟʨʝʰʝʥʠʝ ʧʨʠ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʭ ʨʘʜʠʘʣʴʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʌʠʟʠʯʝʩʢʠʝ ʪʨʝʭʢʘʪʫʰʝʯʥʳʝ ʟʦʥʜʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʢʘʨʦʪʘʞʘ (5ʀʂ, 

ɺʀʂʀɿ) ʵʪʠʤʠ ʢʘʯʝʩʪʚʘʤʠ ʥʝ ʦʙʣʘʜʘʶʪ. ʅʘʣʠʯʠʝ ʜʚʫʭ ʩʝʤʝʡʩʪʚ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʠ 4 ʬʫʪʘ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʧʨʦʩʪʳʭ ʩʢʚʘʞʠʥʥʳʭ ʫʩʣʦʚʠʷʭ (ʧʨʝʩʥʘʷ 

ʇɾ, ʨʦʚʥʳʡ ʩʪʚʦʣ) ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ ʚʳʩʦʢʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (2 
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ʬʫʪʘ), ʘ ʧʨʠ ʩʣʦʞʥʳʭ ʫʩʣʦʚʠʷʭ (ʩʦʣʝʥʘʷ ʇɾ, ʢʘʚʝʨʥʦʟʥʳʡ ʩʪʚʦʣ), ʛʜʝ ʢʘʯʝʩʪʚʦ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʢʨʠʚʳʭ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʬʫʪʘ ʩʪʘʥʦʚʠʪʩʷ ʥʠʟʢʠʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʨʠʚʳʝ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 4 ʬʫʪʘ. 
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ʀʥʪʝʛʨʘʣʴʥʳʝ ʨʘʜʠʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ. 

 
 

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʳʝ ʚʝʨʪʠʢʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʫʭ ʩʝʤʝʡʩʪʚ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ 

ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʠ 4 ʬʫʪʘ. 

ʂʦʤʧʣʝʢʩ LogWin-ʕʂ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʣʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ ʜʘʥʥʳʭ 5ʀʂ 

ʩʦʚʤʝʩʪʥʦ ʩ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ɻʀʉ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʪʝʭʥʠʯʝʩʢʘʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʥʘ 

ʨʘʩʯʝʪʥʳʭ ʠ ʩʢʚʘʞʠʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. 
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ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʴʥʦʛʦ 

ʨʘʟʨʝʟʘ. 

 

 
 

ʂʨʠʚʳʝ ʂʉ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ ʠ ɺʀʂʀɿ ʚ ʤʦʜʝʣʴʥʦʤ ʨʘʟʨʝʟʝ ʙʝʟ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʇɾ 

(dʥ=216ʤʤ, ʋʕʉ ʇɾ=1.0 ʆʤĿʤ). 

 

ʈʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʯʝʨʝʜʦʚʘʥʠʝ ʧʣʘʩʪʦʚ ʪʦʣʱʠʥʦʡ 0.5, 1.0, 2.0, 4.0 ʤ, ʥʝ 

ʠʤʝʶʱʠʭ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʬʠʣʴʪʨʘʪʘ ʇɾ. ɺ ʧʝʨʚʦʤ ʪʨʝʢʝ ʨʘʟʤʝʱʝʥʳ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ 

ʢʘʞʫʱʠʭʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʬʠʟʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʩʢʠʥ-ʵʬʬʝʢʪ ʠ ʚʣʠʷʥʠʝ 

ʩʢʚʘʞʠʥʳ. ɺʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʪʨʝʢʘʭ ï ʢʘʞʫʱʠʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʩ 

ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 4 ʠ 2 ʬʫʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʝʨʚʘʷ ʮʠʬʨʘ ʚ ʠʤʝʥʘʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʟʦʥʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʘʟʨʝʰʝʥʠʶ ʚ ʬʫʪʘʭ (2 ʠʣʠ 4), ʜʚʝ ʧʦʩʣʝʜʫʶʱʠʝ ʮʠʬʨʳ ï 

ʨʘʜʠʘʣʴʥʦʡ ʛʣʫʙʠʥʥʦʩʪʠ ʚ ʜʶʡʤʘʭ. ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʜʠʘʛʨʘʤʤ ʬʠʟʠʯʝʩʢʠʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʟʦʥʜʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʠʘʛʨʘʤʤʳ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʛʦʨʘʟʜʦ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʨʦʬʠʣʶ ʋʕʉ ʨʘʟʨʝʟʘ, ʯʝʤ ʜʠʘʛʨʘʤʤʳ ʬʠʟʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʧʨʠʯʝʤ ʜʠʘʛʨʘʤʤʳ ʨʘʟʥʦʛʣʫʙʠʥʥʳʭ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʢʘʞʜʦʛʦ ʠʟ ʩʝʤʝʡʩʪʚ (ʩ ʨʘʟʨʝʰʝʥʠʝʤ ʚ 2 ʠʣʠ 4 ʬʫʪʘ) ʚ ʨʘʟʨʝʟʝ ʙʝʟ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʇɾ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ. ɸʥʦʤʘʣʠʠ ʧʨʦʪʠʚ ʧʣʘʩʪʦʚ ʥʘ ʜʠʘʛʨʘʤʤʘʭ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ ʯʪʦ ʜʠʘʛʨʘʤʤʳ ʬʠʟʠʯʝʩʢʠʭ 

ʪʨʝʭʢʘʪʫʰʝʯʥʳʭ ʟʦʥʜʦʚ ʀʂ (ʢʘʢ ʠ ʜʠʘʛʨʘʤʤʳ ʟʦʥʜʦʚ ɺʀʂʀɿ, ʪʘʢʞʝ ʷʚʣʷʶʱʠʭʩʷ 

ʪʨʝʭʢʘʪʫʰʝʯʥʳʤʠ, ʧʨʠʚʝʜʝʥʥrʝ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʚ ʯʝʪʚʝʨʪʦʤ ʪʨʝʢʝ) ʦʙʣʘʜʘʶʪ ʟʘʤʝʪʥʦʡ 

ʘʩʠʤʤʝʪʨʠʝʡ, ʦʩʦʙʝʥʥʦ ʚ ʪʦʥʢʠʭ ʧʣʘʩʪʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʠʘʛʨʘʤʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ 

5ʀʂ ʚ ʨʘʟʣʠʯʥʳʭ ʤʦʜʝʣʴʥʳʭ ʨʘʟʨʝʟʘʭ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘʜʝʞʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʳ ʧʨʠ ʟʥʘʯʝʥʠʠ ʋʕʉ ʧʣʘʩʪʦʚ ʙʦʣʝʝ 2 ʆʤĿʤ, ʢʦʛʜʘ ʚʣʠʷʥʠʝ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʥʝ ʦʯʝʥʴ 
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ʚʝʣʠʢʦ. ɼʠʘʛʨʘʤʤʳ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 2 ʬʫʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʠʭ ʢʦʥʪʨʘʩʪʥʦʩʪʷʭ ʋʕʉ ʨʘʟʨʝʟʘ ʠ ʧʨʠʤʝʥʝʥʠʠ ʧʨʝʩʥʳʭ ʇɾ (ʋʕʉ 

ʇɾ> 0.2 ʆʤĀʤ). ʇʨʠ ʚʳʩʦʢʠʭ ʢʦʥʪʨʘʩʪʥʦʩʪʷʭ ʋʕʉ ʨʘʟʨʝʟʘ ʠ ʥʘʣʠʯʠʠ ʇɾ ʩ ʥʠʟʢʠʤ ʋʕʉ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʟʦʥʜʳ ʩ ʨʘʟʨʝʰʝʥʠʝʤ 4 ʬʫʪʘ. ɼʣʷ ʨʘʩʰʠʨʝʥʠʷ ʦʙʣʘʩʪʠ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ 5ʀʂ ʚ ʥʠʟʢʦʦʤʥʦʡ ʯʘʩʪʠ ʜʠʘʧʘʟʦʥʘ ʋʕʉ ʨʘʟʨʝʟʘ 

ʥʝʦʙʭʦʜʠʤʦ ʩʥʠʞʝʥʠʝ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʟʦʥʜʦʚ ʢʦʤʧʣʝʢʩʘ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʠʥʥʳʭ ʟʦʥʜʦʚ), 

ʣʠʙʦ ʧʝʨʝʭʦʜ ʥʘ ʤʥʦʛʦʯʘʩʪʦʪʥʳʝ ʩʠʩʪʝʤʳ ʠʟʤʝʨʝʥʠʡ ʩ ʚʢʣʶʯʝʥʠʝʤ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʧʦʨʷʜʢʘ 20 

ï 40 ʢɻʮ.  

ʇʨʦʮʝʜʫʨʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʧʨʝʜʲʷʚʣʷʝʪ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢʘʢ 

ʢ ʢʘʯʝʩʪʚʫ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʀʂ, ʪʘʢ ʠ ʢ ʢʦʨʨʝʢʪʥʦʩʪʠ ʧʨʦʮʝʜʫʨʳ ʠʩʢʣʶʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʩʢʚʘʞʠʥʳ, ʯʝʤ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʨʝʙʫʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ 

ʦ ʧʦʣʦʞʝʥʠʠ ʧʨʠʙʦʨʘ ʚ ʩʢʚʘʞʠʥʝ (ʮʝʥʪʨʠʨʦʚʘʥ, ʦʪʢʣʦʥʝʥ, ʥʘ ʩʪʝʥʢʝ). ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʧʨʠ ʢʘʨʦʪʘʞʝ ʮʝʥʪʨʘʪʦʨʦʚ, ʠʣʠ, ʢʘʢ ʤʠʥʠʤʫʤ, ʦʪʢʣʦʥʠʪʝʣʝʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʩʢʚʘʞʠʥʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʢʘʙʝʣʴʥʳʤ ʚʘʨʠʘʥʪʦʤ 

ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʪʢʣʦʥʠʪʝʣʝʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ, ʟʘʧʦʣʥʝʥʥʦʡ 

ʧʨʝʩʥʦʡ ʇɾ, ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ.  

 

 
 

ʂʨʠʚʳʝ ʂʉ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ. (dʥ=216ʤʤ, ʋʕʉ 

ʇɾ=0.55 ʆʤĿʤ) 
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ɺʦ ʚʪʦʨʦʤ ʪʨʝʢʝ ʨʠʩʫʥʢʘ ʨʘʟʤʝʱʝʥʳ ʘʢʪʠʚʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʢʘʞʫʱʠʭʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

ʬʠʟʠʯʝʩʢʠʭ ʟʦʥʜʦʚ, ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʩʢʠʥ-ʵʬʬʝʢʪ ʠ ʚʣʠʷʥʠʝ ʩʢʚʘʞʠʥʳ. ɺ ʪʨʝʪʴʝʤ ʪʨʝʢʝ 

ʥʘʭʦʜʷʪʩʷ ʢʘʞʫʱʠʝʩʷ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 2 

ʬʫʪʘ. ɼʣʷ ʫʜʦʙʩʪʚʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʚʦ ʚʪʦʨʦʤ ʠ ʪʨʝʪʴʝʤ ʪʨʝʢʘʭ ʨʘʟʤʝʱʝʥʳ ʠʜʝʥʪʠʯʥʳʝ ʢʨʠʚʳʝ 

MLL (ʜʘʥʥʳʝ ʟʦʥʜʘ ʙʦʢʦʚʦʛʦ ʤʠʢʨʦʢʘʨʦʪʘʞʘ). ʆʙʨʘʱʘʶʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʪʦʥʢʠʝ ʧʣʘʩʪʳ 

ʚʳʩʦʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʟʘʣʝʛʘʶʱʠʝ ʚ ʠʥʪʝʨʚʘʣʘʭ 2671.3-2672.7 ʤ ʠ 2687.5-2689.7ʤ. ɺ ʦʙʦʠʭ 

ʧʣʘʩʪʘʭ ʘʤʧʣʠʪʫʜʳ ʜʠʘʛʨʘʤʤ ʬʠʟʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʬʦʨʤʘʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʚʳʰʘʶʱʝʤʫ 

ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʇɾ ʚ ʧʣʘʩʪʳ. ʅʘʧʨʦʪʠʚ, ʜʠʘʛʨʘʤʤʳ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʚ ʚʝʨʭʥʝʤ ʧʣʘʩʪʝ 

ʧʦʢʘʟʳʚʘʶʪ ʦʪʩʫʪʩʪʚʠʝ ʨʘʜʠʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʋʕʉ, ʘ ʚ ʥʠʞʥʝʤ ʧʣʘʩʪʝ ï ʥʘʣʠʯʠʝ ʟʦʥʳ 

ʧʦʥʠʞʘʶʱʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ʀʤʝʥʥʦ ʪʘʢʦʡ ʭʘʨʘʢʪʝʨ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʇɾ ʠ ʝʛʦ ʥʘʣʠʯʠʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʜʘʥʥʳʤʠ ʟʦʥʜʘ ʙʦʢʦʚʦʛʦ ʤʠʢʨʦʢʘʨʦʪʘʞʘ (ʢʨʠʚʘʷ MLL), ʘ ʪʘʢʞʝ ʜʘʥʥʳʤʠ 

ʧʨʦʬʠʣʝʤʝʪʨʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʚ ʧʝʨʚʦʤ ʪʨʝʢʝ. ʆʯʝʚʠʜʥʦ ʪʦ, ʯʪʦ ʠʩʢʘʞʝʥʠʝ ʜʠʘʛʨʘʤʤ 

ʛʣʫʙʠʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʚ ʧʣʘʩʪʘʭ ʚʳʩʦʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚʳʟʚʘʥʦ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ʚʝʨʪʠʢʘʣʴʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʙʦʣʴʰʠʤ ʚʣʠʷʥʠʝʤ ʩʦʩʝʜʥʠʭ 

ʥʠʟʢʦʦʤʥʳʭ ʧʦʨʦʜ. ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʟʦʥʜʳ, ʦʙʣʘʜʘʶʱʠʝ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ʚʝʨʪʠʢʘʣʴʥʳʤ 

ʨʘʟʨʝʰʝʥʠʝʤ, ʣʠʰʝʥʳ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʫʚʝʨʝʥʥʦʤʫ ʚʳʜʝʣʝʥʠʶ 

ʚʳʩʦʢʦʦʤʥʳʭ ʧʨʦʩʣʦʝʚ (ʦʩʦʙʝʥʥʦ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ) ʜʘʞʝ ʧʦ ʜʘʥʥʳʤ ʛʣʫʙʠʥʥʳʭ ʟʦʥʜʦʚ ʠ ʢ 

ʧʨʘʚʠʣʴʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʭʘʨʘʢʪʝʨʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. 

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ 5ʀʂ, ɺʀʂʀɿ, ɹʂ ʠ ɹʄʂ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ ʩ ʋʕʉ ʇɾ, ʨʘʚʥʳʤ 0.28 ʆʤĿʤ, ʚ ʢʦʪʦʨʦʡ ʧʣʘʩʪʳ-ʢʦʣʣʝʢʪʦʨʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʟʦʥʦʡ ʧʦʥʠʞʘʶʱʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʠ ʇɾ ʠʤʝʶʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʝ ʋʕʉ: 1-2 ʆʤĿʤ ʠ 0.38 ʆʤĿʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʣʘʩʪ-ʢʦʣʣʝʢʪʦʨ, 

ʷʚʣʷʶʱʠʡʩʷ ʧʝʩʯʘʥʠʢʦʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʨʠʚʦʡ ʇʉ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ, ʥʘʭʦʜʠʪʩʷ ʚ 

ʠʥʪʝʨʚʘʣʝ 1698.3-1704.0 ʤ. ʆʥ ʥʝʦʜʥʦʨʦʜʝʥ ʠ ʩʦʩʪʦʠʪ ʠʟ ʧʨʦʩʣʦʝʚ ʪʦʣʱʠʥʦʡ 0.4-1.0 ʤ ʩ ʋʕʉ, 

ʨʘʚʥʳʤ 6-33 ʆʤĿʤ. ʕʪʠ ʧʨʦʩʣʦʠ ʫʚʝʨʝʥʥʦ ʚʳʜʝʣʷʶʪʩʷ ʥʘ ʜʠʘʛʨʘʤʤʘʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ 

ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ, ʧʨʠʯʝʤ ʜʠʘʛʨʘʤʤʳ ʂʉ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʛʣʫʙʠʥʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ (Z260 

ʠ Z290) ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ ʠ ʙʣʠʟʢʠ ʢ ʜʠʘʛʨʘʤʤʝ ʂʉ ʟʦʥʜʘ ɹʂ. ɼʠʘʛʨʘʤʤʳ ʤʘʣʦʛʣʫʙʠʥʥʳʭ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ (ʦʩʦʙʝʥʥʦ Z210) ʠʤʝʶʪ ʟʘʤʝʪʥʦ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʂʉ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʠʪʴ ʟʦʥʫ ʧʦʥʠʞʘʶʱʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ʀʟ-ʟʘ ʤʘʣʦʡ ʪʦʣʱʠʥʳ ʧʨʦʩʣʦʝʚ ʠ ʧʣʦʭʦʛʦ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʜʣʠʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ ʠ ɺʀʂʀɿ ʧʨʦʠʩʭʦʜʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʛʣʘʞʠʚʘʥʠʝ ʢʨʠʚʳʭ ʂʉ ʵʪʠʭ ʟʦʥʜʦʚ ʚ ʪʦʥʢʦʩʣʦʠʩʪʦʤ ʨʘʟʨʝʟʝ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ 

ʦʧʨʝʜʝʣʝʥʠʝ ʋʕʉ ʨʘʟʨʝʟʘ. ʊʘʢ ʥʘ ʢʨʠʚʳʭ ʂʉ ʜʣʠʥʥʦʛʦ ʟʦʥʜʘ ɺʀʂʀɿ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʦʦʤʥʳʡ ʧʨʦʩʣʦʡ, ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʢʨʦʚʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʘʯʢʠ (ʠʥʪʝʨʚʘʣ 

1698.3-1699.0 ʤ), ʥʘ ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʫʢʘʟʳʚʘʝʪ ʢʨʠʚʘʷ ʂʉ ʟʦʥʜʘ ɹʂ ʠ ʜʠʘʛʨʘʤʤʳ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ 5ʀʂ. 



 

47 

 
ʂʨʠʚʳʝ ʂʉ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ 5ʀʂ, ɺʀʂʀɿ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʢʚʘʞʠʥʝ. (dʥ=216ʤʤ, 

ʋʕʉ ʇɾ=0.28 ʆʤĿʤ) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʥʜʫʢʮʠʦʥʥʦʛʦ ʢʘʨʦʪʘʞʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ 

ʚʳʩʦʢʦʛʦ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ: 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʠʘʛʨʘʤʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʨʘʟʣʠʯʥʦʡ ʨʘʜʠʘʣʴʥʦʡ 
ʛʣʫʙʠʥʥʦʩʪʠ (ʦʪ 25 ʜʦ 228ʩʤ) ʧʨʠ ʦʜʠʥʘʢʦʚʦʤ ʚʳʩʦʢʦʤ ʚʝʨʪʠʢʘʣʴʥʦʤ ʨʘʟʨʝʰʝʥʠʠ (60 ʠʣʠ 

120ʩʤ); 

-  ʧʦʚʳʰʝʥʠʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚ ʪʦʥʢʠʭ ʧʣʘʩʪʘʭ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤʠ ʦʪʝʯʝʩʪʚʝʥʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʕʄʂ (ʀʂɿ-2, 4ʀʂ, ɺʀʂʀɿ ʠ ʜʨ.). 
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ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ʀʂ (ʩʠʥʪʝʪʠʢʘ) 

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʠ ʧʦ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʟʦʥʜʘʤ ʀʂ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʟʦʥʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ 

ʟʘʨʘʥʝʝ.   

ɼʣʷ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʠʘʛʨʘʤʤ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ ʚʳʙʝʨʠʪʝ 

ʧʫʥʢʪ ʤʝʥ  ʁ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ.ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʪʦʯʝʯʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ 

(ʩʠʥʪʝʪʠʢʘ)è. ʅʘ ʵʢʨʘʥ ʙʫʜʝʪ ʚʳʚʝʜʝʥʦ ʦʢʥʦ. 

 

 
 

 ɺʦʟʤʦʞʝʥ ʚʭʦʜ ʚ ʧʨʦʛʨʘʤʤʫ çʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ (ʩʠʥʪʝʪʠʢʘ)è ʥʘ 

ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ (Alt+T, Alt+T). 

ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʢʨʠʚʳʭ ʀʂ ʧʨʦʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ɺʣʠʷʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʩʯʝʪʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ 

ʟʦʥʜʦʚ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ, ʦʙʨʘʙʦʪʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚ ʢʘʞʜʦʡ ʪʦʯʢʝ ʟʘʜʘʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʘ ʠ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ.  

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʢʨʠʚʘʷ ʟʦʥʜʘ MLL. ɼʠʘʧʘʟʦʥ ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ 

D/d ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 2 ʜʦ 16, ʘ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʦʙʣʘʩʪʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʜʠʘʧʘʟʦʥ 

ʠʩʢʦʤʳʭ ʟʥʘʯʝʥʠʡ D/d ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ (ʝʩʣʠ ʥʘ ʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʘʷ ʠʥʬʦʨʤʘʮʠʷ).  

ɺʦʟʤʦʞʥʘ ʦʙʨʘʙʦʪʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʨʠʦʨʥʳʭ ʜʘʥʥʳʭ ʦ ʨʘʟʨʝʟʝ: 

a) ʥʘ ʚʩʝʤ ʠʥʪʝʨʚʘʣʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʠʙʦ ʪʦʣʴʢʦ ʜʚʫʭʩʣʦʡʥʦʡ, ʣʠʙʦ ʪʦʣʴʢʦ ʪʨʝʭʩʣʦʡʥʦʡ 

ʤʦʜʝʣʠ; 

ʙ) ʪʦʣʴʢʦ ʚ ʟʘʨʘʥʝʝ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʘʭ ʩ ʫʯʝʪʦʤ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʚ ʥʠʭ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ (ʢʦʣʣʝʢʪʦʨʳ, ʥʝʢʦʣʣʝʢʪʦʨʳ ʠʣʠ ʪʝ ʠ ʜʨʫʛʠʝ ʦʜʥʦʚʨʝʤʝʥʥʦ).  

ʕʪʠ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʚʳʙʦʨʘ ʦʪʚʝʪʦʚ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʧʨʦʩʳ 

ʧʨʦʛʨʘʤʤʳ. 

ɼʣʷ ʦʙʨʘʙʦʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʝ ʤʝʥʝʝ 4-ʭ ʢʨʠʚʳʭ ʩʘʤʳʭ ʜʣʠʥʥʳʭ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʦʥʜʦʚ ʀʂ. 

ʈʝʞʠʤ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʤʥʦʛʦʟʦʥʜʦʚʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ 

ʀʂɿ-2, ʀʂɿ-2/40, 4ʀʂ-45, 5ʀʂ, 5ʀʂ-ɸ. 

mk:@MSITStore:D:/LOGPWIN_14_12_03/HLP/Prmt_5ik.chm::/syntetich.htm
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ʈʝʟʫʣʴʪʘʪʦʤ ʦʙʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʳ ʷʚʣʷʶʪʩʷ ʢʨʠʚʳʝ: 

ʀʄʗ ʊʀʇ ʆʇʀʉɸʅʀɽ ɽɼ. ʀɿʄ. 

RX0 CALC ʋʕʉ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ OHMM  

RT  CALC ʋʕʉ ʧʣʘʩʪʘ ʧʦ ʢʦʤʧʣʝʢʩʫ ʟʦʥʜʦʚ OHMM  

DI/D  CALC ʆʪʥʦʩʠʪ. ʜʠʘʤʝʪʨ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 
 

ʇʨʦʛʨʘʤʤʘ ʦʧʨʝʜʝʣʷʝʪ ʧʘʨʘʤʝʪʨʳ ʚʩʝʛʦ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ (ʝʩʣʠ ʥʝ ʚʳʜʝʣʝʥʳ 

ʧʣʘʩʪʳ). 

ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʕʂ, ʀʂ ʠ ɺʀʂʀɿ 

 

ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʧʣʘʩʪʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʋʕʉ ʧʦʨʦʜ ʩ ʫʯʝʪʦʤ 

ʚʣʠ̫ʥʠʷ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʠ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ 

(ʚʳʷʚʣʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ). 

ʇʦʧʣʘʩʪʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʋʕʉ ʦʜʠʥʦʯʥʳʭ ʧʣʘʩʪʦʚ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʠ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ ʧʨʦʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ʦʜʠʥʦʯʥʦʛʦ 

ʧʣʘʩʪʘ ʚ ʦʜʥʦʨʦʜʥʳʭ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ. ʄʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʋʕʉ ʧʣʘʩʪʦʚ ï ʧʦʠʩʢ ʨʝh ʝʥʠʷ 

ʠʟ ʫʩʣʦʚʠʷ ʤʠʥʠʤʫʤʘ ʬʫʥʢʮʠʠ ʥʝʚʷʟʢʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ (Insert - ʫʩʪʘʥʦʚʢʘ, Delete - ʫʜʘʣʝʥʠʝ) ʚʳʜʝʣʷʶʪʩʷ 

ʛʨʘʥʠʮʳ ʧʣʘʩʪʘ ʠ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʣʝʚʦʤ ʧʦʣʝ (ʠʣʠ ʢʣʘʚʠʰʝʡ Back) 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʪʠʧ ʧʣʘʩʪʘ. ɹʝʟ ʪʘʢʦʡ ʫʩʪʘʥʦʚʢʠ ʧʣʘʩʪ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ, ʠ ʝʛʦ 

ʪʠʧ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʥʝʚʷʟʦʢ ʜʣʷ ʤʦʜʝʣʝʡ ʧʣʘʩʪʘ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʠ 

ʧʣʘʩʪʘ ʙʝʟ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʪʦʡ ʧʨʦʮʝʜʫʨʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʤʘʨʢʝʨ ʚ ʧʨʝʜʝʣʘʭ ʥʫʞʥʦʛʦ ʧʣʘʩʪʘ ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Enter - ʦʧʨʝʜʝʣʝʥʠʝ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʘ, ʥʘ ʢʦʪʦʨʳʡ ʫʢʘʟʳʚʘʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʤʘʨʢʝʨ; ʠʣʠ ʚʳʙʨʘʪʴ 

ʧʫʥʢʪ ʤʝʥʶ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘè. 

      ʂʦʣʠʯʝʩʪʚʦ ʟʦʥʜʦʚ ʧʨʠ ʇʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪ 3 ʜʦ 20, ʥʦ ʝʩʣʠ ʝʩʪʴ 

ʜʘʥʥʳʝ ʪʦʣʴʢʦ ʜʚʫʭ ʟʦʥʜʦʚ, ʪʦ ʦʙʨʘʙʦʪʢʫ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʧʨʠʦʨʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ɟʧʟ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʘʤʝʪʨʝ ʩʢʚʘʞʠʥʳ ʠ ʋʕʉ ʇɾ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚʚʝʜʝʥʥʳʝ ʘʧʨʠʦʨʥʳʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʢʨʠʚʳʝ ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ ʠ ʢʘʚʝʨʥʦʤʝʨʘ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʫʥʢʪ ʤʝʥʶ ñɸʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷò. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʨʠʚʦʡ ʢʘʚʝʨʥʦʤʝʨʘ ʠʣʠ 

ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚʳʙʦʨ ʘʧʨʠʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʨʠʚʘʷ ʘʧʨʠʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ (RBA). 

ɽʩʣʠ ʢʨʠʚʘʷ RT ʫʞʝ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ, ʦʥʘ ʟʘʤʝʥʷʝʪʩʷ ʚ ʠʥʪʝʨʚʘʣʝ 

ʛʣʫʙʠʥ ʦʙʨʘʙʦʪʘʥʥʦʛʦ ʧʣʘʩʪʘ ʥʘ ʢʨʠʚʫʶ ʢʦʥʩʪʘʥʪʫ ʩ ʧʦʣʫʯʝʥʥʳʤ ʟʥʘʯʝʥʠʝʤ ʋʕʉ ʧʣʘʩʪʘ. 

ɺʭʦʜ ʚ ʧʨʦʛʨʘʤʤʫ ʚʦʟʤʦʞʝʥ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: 

1. ɺʳʙʦʨʦʤ ʧʫʥʢʪʘ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʧʣʘʩʪʦʚʘʷ 

ʦʙʨʘʙʦʪʢʘèʛʣʘʚʥʦʛʦ ʤʝʥʶ. 

2. ʉ ʧʦʤʦʱʴʶ ʢʥʦʧʢʠ . 

3. ʂʣʘʚʠʰʝʡ Enter ʚ ʨʝʞʠʤʝ ʢʫʨʩʦʨʘ. ʂʫʨʩʦʨ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʮʚʝʪʥʘʷ ʣʠʥʠʷ) ʜʦʣʞʝʥ 

ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ ʧʣʘʩʪʘ. 

ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʧʨʦʛʨʘʤʤʫ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ 
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ʊʠʧ ʤʦʜʝʣʠ ʧʣʘʩʪʘ (ʥʝʢʦʣʣʝʢʪʦʨ, ʢʦʣʣʝʢʪʦʨ, ʥʝ ʦʧʨʝʜʝʣʝʥ) ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʧʘʥʝʣʠ çʊʠʧ 

ʧʣʘʩʪʘè ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʧʫʪʝʤ ʚʢʣʶʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʣʘʞʢʘ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʩʪʦʚ ʩʫʱʝʩʪʚʫʝʪ ʨʝʞʠʤ 

ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ. ʇʨʠ ʵʪʦʤ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʣʘʩʪʳ ʩ ʨʘʥʝʝ 

ʚʳʜʝʣʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ. ɺ ʜʘʥʥʳʡ ʨʝʞʠʤ ʤʦʞʥʦ ʚʦʡʪʠ ʣʠʙʦ ʧʦʩʨʝʜʩʪʚʦʤ ʚʳʙʦʨʘ ʧʫʥʢʪʘ 

çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝè 

ʛʣʘʚʥʦʛʦ ʤʝʥʶ, ʣʠʙʦ ʥʘʞʘʪʠʝʤ ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʚʠʰ Alt+T ʥʘ ʛʨʘʥʠʮʘʭ ʥʫʞʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʳʙʦʨʦʤ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʣʘʩʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʘʥʠʮ (4096). 

¶ ʋʯʝʪ ʚʣʠʷʥʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʘ ʧʦʢʘʟʘʥʠʷ ɺʀʂʀɿ 

ʇʦʢʘʟʘʥʠʷ ʢʦʨʦʪʢʠʭ ʟʦʥʜʦʚ ʘʧʧʘʨʘʪʫʨʳ ɺʀʂʀɿ ʠ ɺʕʄʂɿ ʟʘʚʠʩʷʪ ʦʪ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʩʢʦʣʴʢʫ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ 

 ʚʦʜʳ ʨʘʚʥʘ 80, ʥʝʬʪʠ ï 2-3, ʛʣʠʥ ï 30-60 (ʩʤ. ɺʨʝʤʝʥʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʦʙʨʘʙʦʪʢʝ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʜʚʫʭʟʦʥʜʦʚʦʛʦ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʢʘʨʦʪʘʞʘ ʘʧʧʘʨʘʪʫʨʦʡ 

ʂɼʂ. ïʄ.: ʠʟʜ. ʅʝʬʪʝʛʝʦʬʠʟʠʢʠ, 1990.-40c.), ʪʦ ʚʳʙʨʘʥʳ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʠʥʪʝʨʧʨʝʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ: 

- ʇʣʘʩʪ ʩ ʟʦʥʦʡ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

   c = 60, ʟʧ = 15, ʧ = 15; 

- ʇʣʘʩʪ ʙʝʟ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

   c = 60,  ʧʣʘʩʪʘ ʷʚʣʷʝʪʩʷ ʚʘʨʴʠʨʫʝʤʳʤ ʧʘʨʘʤʝʪʨʦʤ (1 <= ʧ <=60). 

ɺʦʟʤʦʞʥʦʩʪʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʚ 

ʧʣʘʩʪʘʭ ʙʝʟ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʚ 

ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʢʘʢ ʧʣʘʩʪʳ ʛʣʠʥ ʩ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ , ʪʘʢ ʠ ʧʣʘʩʪʳ ʩ ʠʥʦʡ ʤʠʥʝʨʘʣʦʛʠʝʡ, 

ʠʤʝʶʱʠʝ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ  <15.  
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¶ ʆʪʙʠʚʢʘ ʛʨʘʥʠʮ ʧʣʘʩʪʦʚ  

ʆʪʙʠʚʢʘ ʛʨʘʥʠʮ ʧʣʘʩʪʦʚ ʚʦʟʤʦʞʥʘ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʠ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʘʭ. 

ɼʣʷ ʦʪʙʠʚʢʠ ʛʨʘʥʠʮ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çɻʨʘʥʠʮʳ \ 

ɸʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʪʙʠʚʢʘ ʛʨʘʥʠʮè. ɺʦʟʤʦʞʥʦ ʪʘʢʞʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʥʠʮ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʚ 

ʜʨʫʛʦʡ ʩʠʩʪʝʤʝ (ʥʘʧʨʠʤʝʨ, ʢʨʠʚʦʡ ʢʦʣʣʝʢʪʦʨʦʚ COLL, ʢʨʠʚʦʡ ʣʠʪʦʣʦʛʠʠ LITH). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮʳ ʧʣʘʩʪʘ ʚ ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʞʠʤʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʩʪʠ ʢʫʨʩʦʨ ʵʢʨʘʥʘ 

(ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʮʚʝʪʥʫʶ ʣʠʥʠʶ) ʢ ʥʝʦʙʭʦʜʠʤʦʡ ʛʣʫʙʠʥʝ ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Ins. ɼʣʷ 

ʫʥʠʯʪʦʞʝʥʠʷ ʛʨʘʥʠʮʳ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʩʪʠ ʢʫʨʩʦʨ ʵʢʨʘʥʘ ʢ ʛʨʘʥʠʮʝ ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Delete. 

ɺʳʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ ʚ ʨʝʞʠʤʝ ʢʫʨʩʦʨʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ 

Alt +T (ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ Alt+ʣʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ) ʥʘ ʛʨʘʥʠʮʘʭ ʠʥʪʝʨʚʘʣʘ ʦʧʠʩʘʥʳ ʚʳʰʝ ʚ 

ʨʘʟʜʝʣʝ çʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʠʘʛʨʘʤʤ ʕʂ ʠ ʕʄʂè. ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʤʝʥʶ. ɺʭʦʜ ʚ 

ʧʨʦʛʨʘʤʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʦʪʙʠʚʢʠ ʛʨʘʥʠʮ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥ ʧʨʠ ʚʙrʦʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʧʫʥʢʪʘ ʤʝʥʶ. 

¶ ʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʦʚ ʧʣʘʩʪʦʚ 

ɿʘʜʘʪʴ ʪʠʧ ʧʣʘʩʪʘ ʤʦʞʥʦ ʪʨʝʤʷ ʩʧʦʩʦʙʘʤʠ: 

1)  ɺʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çɻʨʘʥʠʮʳ / ʉʧʠʩʦʢ ʧʣʘʩʪʦʚè. ʇʦʷʚʠʪʩʷ ʦʢʥʦ çɿʘʜʘʥʠʝ 

ʧʣʘʩʪʦʚè. ʈʘʙʦʪʘ ʩ ʦʢʥʦʤ ʦʧʠʩʘʥʘ ʚ ʨʘʟʜʝʣʝ çʇʨʦʩʤʦʪʨ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʝ 

ʜʘʥʥʳʭè, ʧ. çɺʳʜʝʣʝʥʠʝ ʧʣʘʩʪʦʚè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʧʨʦʛʨʘʤʤʝ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʕʂ ʠ ʕʄʂ, ʧʣʘʩʪ ʩ ʢʨʦʚʣʝʡ, ʨʘʚʥʦʡ ʢʨʦʚʣʝ ʨʘʟʨʝʟʘ, ʠ ʧʣʘʩʪ ʩ 

ʧʦʜʦʰʚʦʡ, ʨʘʚʥʦʡ ʧʦʜʦʰʚʝ ʨʘʟʨʝʟʘ, ʥʝ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ. 

2) ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ . ɼʘʣʝʝ ʩʤ. ʧʫʥʢʪ 1. 

3)  ʇʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʥʘ ʢʦʣʦʥʢʫ ʛʣʫʙʠʥʳ, ʠ ʫʩʪʘʥʦʚʠʪʝ ʝʛʦ ʤʝʞʜʫ ʛʨʘʥʠʮʘʤʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʧʣʘʩʪ. ʅʘʞʤʠʪʝ ʧʨʘʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ 

çʆʧʨʝʜʝʣʝʥʠʝ ʪʠʧʘ ʧʣʘʩʪʘè. 

 

 
 

ɺ ʦʢʥʝ çʇʣʘʩʪè ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʢʨʦʚʣʷ ʠ ʧʦʜʦʰʚʘ ʧʣʘʩʪʘ. ʊʠʧ ʧʣʘʩʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ 

ʫʩʪʘʥʦʚʢʠ ʬʣʘʞʢʘ (ʪʦʯʢʠ) ʚ ʧʦʣʝ çʊʠʧ ʧʣʘʩʪʘè. ʋʜʘʣʠʪʴ ʧʣʘʩʪ ʤʦʞʥʦ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ 

çʋʜʘʣʠʪʴè. 

¶ ɿʘʜʘʥʠʝ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʟʦʥʝ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ɺʚʦʜ ʘʧʨʠʦʨʥʳʭ ʟʥʘʯʝʥʠʡ rʇɿ ʠʣʠ D/d ʚ ʦʢʥʝ ñɸʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷò ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ 

ʢʣʘʚʠʘʪʫʨʳ. ɺ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʷ rʇɿ ʠ D/d ʟʘʜʘʶʪʩʷ ʩ ʢʘʢʦʡ-ʣʠʙʦ ʧʦʛʨʝʰʥʦʩʪʴʶ, ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʵʪʠ ʟʥʘʯʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʨʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʧʘʨʘʤʝʪʨʘ 

ʩ ʟʘʜʘʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ. ɽʩʣʠ ʟʘʜʘʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ D/d, ʪʦ 

ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʥʝ ʙʫʜʫʪ ʚʳʭʦʜʠʪʴ ʟʘ ʛʨʘʥʠʮʳ ʟʘʜʘʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ɽʩʣʠ 

ʟʘʜʘʥʦ ʘʧʨʠʦʨʥʦʝ ʟʥʘʯʝʥʠʝ  rʇɿ, ʪʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʦʧʣʘʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦ ʜʘʥʥʳʤ ʜʚʫʭ 

ʟʦʥʜʦʚ ʕʂ, ʕʄʂ. 
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¶  ɺʳʙʦʨ ʟʦʥʜʦʚ 

ɺʳʙʦʨ ʟʦʥʜʦʚ (ʦʪʩʯʝʪʦʚ) ʚʦʟʤʦʞʝʥ ʚ ʩʪʦʣʙʮʝ çɿʦʥʜʳè ʜʚʫʭʩʪʨʘʥʠʯʥʦʡ ʪʘʙʣʠʮʳ.  

ɿʜʝʩʴ ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʝʥʠʝ (ʚʢʣʶʯʝʥʠʝ) ʦʪʜʝʣʴʥʳʭ ʟʦʥʜʦʚ ʠʟ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ c 

ʧʦʤʦʱʴʶ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʤʝʥʘʤ ʟʦʥʜʦʚ. 

ʀʟʦʙʨʘʞʘʝʪʩʷ ʚʳʢʣʶʯʘʪʝʣʴ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ɺʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʵʪʦʪ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʧʦʤʝʱʘʝʪʩʷ ʩʠʤʚʦʣ óʛʘʣʦʯʢʘô (V), ʘ ʚ ʚʢrʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢ 

ʧʫʩʪ. ʋʧʨʘʚʣʷʪʴ ʚʳʢʣʶʯʘʪʝʣʝʤ ʤʦʞʥʦ ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʘʪʫʨʳ 

(Up, Down, Left, Right). ʊʝʢʩʪ ʚʳʜʝʣʝʥʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʦʪʤʝʯʘʝʪʩʷ ʨʘʤʢʦʡ ʠʟ ʪʦʯʝʢ. ʀʟʤʝʥʠʪʴ 

ʩʦʩʪʦʷʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ ʧʨʦʙʝʣʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʘ ʪʠʧʘ çʅʝʢʦʣʣʝʢʪʦʨè ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ 

ʥʝ ʤʝʥʝʝ ʦʜʥʦʛʦ ʟʦʥʜʘ, ʜʣʷ ʧʣʘʩʪʦʚ ʪʠʧʘ çʂʦʣʣʝʢʪʦʨè ʠʣʠ çʅʝ ʦʧʨʝʜʝʣʝʥ.è - ʥʝ ʤʝʥʝʝ ʪʨʝʭ. 

ʇʦ ʞʝʣʘʥʠʶ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʦʪʩʯʝʪʳ ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ (ʫʪʦʯʥʝʥʳ) ʩ ʢʣʘʚʠʘʪʫʨʳ. 

 ɺʳʭʦʜ ʠʟ ʜʘʥʥʦʛʦ ʨʝʞʠʤʘ (ʪʘʙʣʠʮʳ ʦʪʩʯʝʪʦʚ) ʥʝʚʦʟʤʦʞʝʥ, ʝʩʣʠ ʟʘʜʘʥ ʦʪʨʠʮʘʪʝʣʴʥʳʡ, ʥʫʣʝʚʦʡ 

ʦʪʩʯʝʪ ʫ ʟʦʥʜʦʚ ɹʂɿ, ɹʂ ʠʣʠ ʥʝʯʠʩʣʦʚʦʝ ʚʳʨʘʞʝʥʠʝ. 

¶ ʇʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ. 

ɿʥʘʯʝʥʠʷ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ ʟʦʥʜʦʚ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʩʪʨʘʥʠʮʝ çʇʦʛʨʝʰʥʦʩʪʠè 

ʜʚʫʭʩʪʨʘʥʠʯʥʦʡ ʪʘʙʣʠʮʳ. ɼʣʷ ʚʭʦʜʘ ʥʘ ʩʪʨʘʥʠʮʫ ʧʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʢ ʝʝ ʟʘʛʦʣʦʚʢʫ 

(çʇʦʛʨʝʰʥʦʩʪʠè) ʠ ʱʝʣʢʥʠʪʝ ʣʝʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʟʦʥʜʳ ɹʂɿ, ɹʂ ʤʦʛʫʪ ʠʤʝʪʴ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ 

ʠʟʤʝʨʝʥʠʡ ʨʘʚʥʳʝ 10%, ʘ ʟʦʥʜʳ ʀʂ, ɺʀʂʀɿ - 5%.  ʂʨʦʤʝ ʵʪʦʛʦ, ʟʦʥʜʳ ɹʂɿ, ɹʂ ʠʤʝʶʪ 

ʘʙʩʦʣʶʪʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʚʝʣʠʯʠʥʦʡ 0.3 ʆʤÖʤ, ʟʦʥʜʳ ɺʀʂʀɿ ï 0.5 ʛʨʘʜʫʩʘ, ʘ ʟʦʥʜʳ 

ʀʂ - 5 ʤʉʤ/ʤ. ʕʪʠ ʟʥʘʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʠʟʤʝʥʝʥʳ ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ. ɺʚʝʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʭʦʜʝ ʦʙʨʘʙʦʪʢʠ ʪʝʢʫʱʝʛʦ ʧʣʘʩʪʘ. 

¶ ʆʙʨʘʙʦʪʢʘ 

ʃʝʚʦʡ ʢʣʘʚʠʰʝʡ ʤʳʰʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çʆʙʨʘʙʦʪʢʘè. 

ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʜʠʘʤʝʪʨʝ ʩʢʚʘʞʠʥʳ 8 ʩʤ Ò d Ò 40 ʩʤ. ɺ ʩʣʫʯʘʝ ʚʳʭʦʜʘ ʟʘ ʵʪʦ 

ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʵʢʨʘʥʝ ʚʳʩʚʝʯʠʚʘʝʪʩʷ ʧʦʜʩʢʘʟʢʘ ʠ ʢʫʨʩʦʨ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʦʢʥʦ çɼʠʘʤʝʪʨ 

cʢʚʘʞʠʥʳè, ʛʜʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʟʥʘʯʝʥʠʝ d ʠ ʧʨʦʜʦʣʞʠʪʴ ʦʙʨʘʙʦʪʢʫ. 

ʇʨʦʛʨʘʤʤʘ ʨʘʙʦʪʘʝʪ ʧʨʠ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ h Ó 0.8 ʤ. ɽʩʣʠ ʦʪʥʦʰʝʥʠʝ ʤʦʱʥʦʩʪʠ ʧʣʘʩʪʘ ʢ 

ʜʣʠʥʝ ʛʨʘʜʠʝʥʪ - ʟʦʥʜʘ ʤʝʥʴʰʝ 0.5, ʪʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʦʥʜ ʠʩʢʣʶʯʘʝʪʩʷ ʠʟ ʦʙʨʘʙʦʪʢʠ, ʥʦ 

ʦʙʨʘʙʦʪʢʘ ʧʨʦʜʦʣʞʘʝʪʩʷ. ɺʳʚʦʜʠʪʩʷ ʩʦʦʙʱʝʥʠʝ ʦ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠʟʤʝʥʝʥʠʷʭ. 

 ʈʘʩʩʯʠʪʘʥʥʳʝ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʪʩʯʝʪʳ, ʥʝʚʷʟʢʠ (ʨʘʩʭʦʞʜʝʥʠʷ 

ʤʝʞʜʫ ʟʥʘʯʝʥʠʷʤʠ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ, ʦʪʥʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ) ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʤʝʱʘʶʪʩʷ ʥʘ 

ʩʪʨʘʥʠʮʫ çʆʪʩʯʝʪʳè ʚ ʩʪʦʣʙʮʳ ʪʘʙʣʠʮʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤʝʥʘʤʠ. ɿʥʘʯʝʥʠʷ ʋʕʉ ʧʣʘʩʪʘ, 

ʋʕʉ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ (ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʥʠʟʦʪʨʦʧʠʠ, ʝʩʣʠ ʧʣʘʩʪ ʥʝ ʷʚʣʷʝʪʩʷ ʢʦʣʣʝʢʪʦʨʦʤ), 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʠʭ ʘʙʩʦʣʶʪʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʧʦʤʝʱʘʶʪʩʷ ʚ ʪʘʙʣʠʮʫ 

çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ, 

ʕʄʂè. 
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ʂʨʦʤʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠ ʧʘʨʘʤʝʪʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤʠ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʠʟʤʝʨʝʥʠʡ (ʟʘʣʦʞʝʥʥʳʤʠ ʚ ʟʘʜʘʯʝ) ʠ 

ʨʘʩʭʦʞʜʝʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʥʠʡ ʟʦʥʜʦʚ, ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ  

ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ W. ʅʝʚʷʟʢʘ (ʘ ʪʦʯʥʝʝ ï ʥʦʨʤʠʨʦʚʘʥʥʘʷ ʥʝʚʷʟʢʘ) ʜʣʷ ʢʘʞʜʦʛʦ ʟʦʥʜʘ ʠ 

ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ: 
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m ï ʢʦʣʠʯʝʩʪʚʦ ʟʦʥʜʦʚ, ʧʨʠʥʠʤʘʶʱʠʭ ʫʯʘʩʪʠʝ ʚ ʦʙʨʘʙʦʪʢʝ; 
,t f

jr - ʪʝʦʨʝʪʠʯʝʩʢʦʝ (ʨʘʩʯʝʪʥʦʝ) ʧʦʢʘʟʘʥʠʝ j ʟʦʥʜʘ ʠ ʩʥʷʪʳʡ ʦʪʩʯʝʪ j ʟʦʥʜʘ;  

,j jdD  - ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʘʷ ʠ ʘʜʜʠʪʠʚʥʘʷ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʦʪʩʯʝʪʘʭ j 

ʟʦʥʜʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʠʤʝʶʪ ʠʤʝʥʘ: 

 
ʀʤ ̫ ɽʜʠʥʠʮʘ ʠʟʤ. ʂʦʤʤʝʥʪʘʨʠʡ 

RT OHMM ʋʕʉ ʧʣʘʩʪʘ 

RX0 OHMM ʋʕʉ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ 

DI/D   ʆʪʥʦʩʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʥʠʢʥʦʚʝʥʠʷ. 
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ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʚ ʬʦʨʤʝ ʜʠʘʛʨʘʤʤ ʠ ʚ ʪʘʙʣʠʯʥʦʡ ʬʦʨʤʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ çɺʳʭʦʜ ʩ ʟʘʧʠʩʴʶ. ʊʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʤʦʞʥʦ ʧʨʦʩʤʦʪʨʝʪʴ ʠ 

ʨʘʩʧʝʯʘʪʘʪʴ ʧʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ, ʕʄʂè.  

 

 
 

ʂʨʠʚʘʷ ʩ ʤʥʝʤʦʥʠʢʦʡ RT ʩʦʟʜʘʝʪʩʷ ʢʘʢ ʧʨʠ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʀʂ, ɺʀʂʀɿ, ʜʚʦʡʥʦʛʦ ɹʂ, ʪʘʢ ʠ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʥʦ ʚ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʟʘʧʠʩʴ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜ ʠʤʝʥʝʤ RT_ʝʢ. ʈʘʟʥʳʝ ʠʤʝʥʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʚ ʩʣʫʯʘʝ ʧʨʦʚʝʜʝʥʠʷ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʩʣʝ ʧʦʧʣʘʩʪʦʚʦʡ, ʥʦʚʳʡ 

ʨʝʟʫʣʴʪʘʪ ʟʘʧʠʩʳʚʘʣʩʷ ʚ ʢʨʠʚʫʶ RT ʚʤʝʩʪʦ ʧʨʝʜʳʜʫʱʝʛʦ, ʥʦ ʨʝʟʫʣʴʪʘʪʳ ʚ ʪʘʙʣʠʮʝ 

ʩʦʭʨʘʥʠʣʠʩʴ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʨʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʠʟ ʪʘʙʣʠʮʳ ʤʦʞʥʦ 

ʚʩʪʘʚʠʪʴ ʚ ʢʨʠʚʫʶ RT ʥʘ ʟʘʜʘʥʥʦʤ ʠʥʪʝʨʚʘʣʝ. ɺʳʜʝʣʝʥʠʝ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ ʚʦʟʤʦʞʥʦ ʚ 

ʨʝʞʠʤʝ ʢʫʨʩʦʨʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ Alt +T (ʠʣʠ ʢʦʤʙʠʥʘʮʠʠ Alt+ʣʝʚʘʷ ʢʥʦʧʢʘ 

ʤʳʰʠ) ʥʘ ʛʨʘʥʠʮʘʭ ʠʥʪʝʨʚʘʣʘ. ʇʦʩʣʝ ʯʝʛʦ ʠʟ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ ʚʳʙʠʨʘʝʪʩʷ çɿʘʤʝʥʘ 

ʟʥʘʯʝʥʠʡ ʢʨʠʚʦʡ RTè ʥʘ ʟʥʘʯʝʥʠʝ ʋʕʉ ʠʟ çʊʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ (ʚ ʧʣʘʩʪʘʭ)è.  

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʨʝʟʫʣʴʪʘʪʘʤ ʦʧʨʝʜʝʣʝʥʠʷ RX0 ʠ DI/D. ʈʝʟʫʣʴʪʘʪʳ 

ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʞʥʦ ʫʥʠʯʪʦʞʠʪʴ, ʝʩʣʠ ʚʦʡʪʠ ʚ ʤʝʥʶ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʨʝʟʘ/ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ, ʕʄʂè ʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

çʆʯʠʩʪʠʪʴ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚè. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʜʚʫʭ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʘʨʦʪʘʞʝʡ, 

ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʨʘʥʠʮ ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʢʨʠʚʦʡ ʢʦʣʣʝʢʪʦʨʦʚ 

COLL, ʚʳʛʣʷʜʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 
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ɺ ʩʣʫʯʘʝ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ, ʕʄʂ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʧʣʘʩʪʝ ʜʣʷ ʧʨʦʩʤʦʪʨʘ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʟʘʧʠʩʘʥʥʳʭ ʚ ʊʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ ʚ 

ʦʢʥʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ ʠʟ ʪʘʙʣʠʮʳ, ʧʦʩʣʝ ʯʝʛʦ ʧʦʷʚʷʪʩʷ ʦʪʩʯʝʪʳ ʚ ʧʣʘʩʪʘʭ ʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ 

ʥʠʤ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʣʘʩʪʘ (ʚʩʝ ʦʥʠ ʙʫʜʫʪ ʠʤʝʪʴ ʩʠʥʠʡ ʮʚʝʪ). ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʤʦʞʥʦ ʫʪʦʯʥʠʪʴ ʦʪʩʯʝʪʳ, ʠʟʤʝʥʠʪʴ ʥʘʙʦʨ ʟʦʥʜʦʚ, ʘ ʥʦʚʳʝ ʜʘʥʥʳʝ ʙʫʜʫʪ ʠʤʝʪʴ ʯʝʨʥʳʡ ʮʚʝʪ. 

ɽʩʣʠ ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʠʟ ʪʘʙʣʠʮʳ, ʪʦ ʚ ʦʪʜʝʣʴʥʦʤ ʧʝʨʝʤʝʱʘʝʤʦʤ 

ʦʢʥʝ ʧʦʷʚʷʪʩʷ ʪʝ ʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʟ ʊʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ, ʯʪʦ ʠ ʚʳʰʝʫʢʘʟʘʥʥʳʝ, ʥʦ 

ʦʪʩʯʝʪʳ ʙʫʜʫʪ ʫʞʝ ʚʩʝʭ ʟʦʥʜʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʠ ʠʭ ʟʥʘʯʝʥʠʷ ʥʝʣʴʟʷ ʙʫʜʝʪ 

ʠʟʤʝʥʠʪʴ (ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʦʩʤʦʪʨ). 
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¶  ʇʨʦʩʤʦʪʨ ʨʝʰʝʥʠʷ ʚ ʧʘʣʝʪʦʯʥʦʡ ʬʦʨʤʝ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʨʝʰʝʥʠʷ ʚ ʧʘʣʝʪʦʯʥʦʡ ʬʦʨʤʝ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʇʘʣʝʪʢʘè. ʅʘ ʵʢʨʘʥʝ 

ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ  

 

 
 

ʃʝʚʘʷ ʯʘʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ ʧʣʘʩʪʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ, 

ʧʨʘʚʘʷ - ʨʝʟʫʣʴʪʘʪʘʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʢ ʫʩʣʦʚʠʷʤ ʧʣʘʩʪʘ ʙʝʩʢʦʥʝʯʥʦʡ ʤʦʱʥʦʩʪʠ. 

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʘʣʝʪʢʠ ʜʣʷ ʧʣʘʩʪʦʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʨʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʣʷ 

ʦʜʠʥʦʯʥʳʭ ʟʦʥʜʦʚ (ɹʂ, ʀʂ, ʇɿ, ɺʀʂʀɿ) ʧʨʠʚʝʜʝʥʳ ʢ ʬʦʨʤʝ, ʧʨʠʥʷʪʦʡ ʜʣʷ ʧʘʣʝʪʦʢ ɹʂɿ. 

ɻʝʦʤʝʪʨʠʯʝʩʢʦʝ ʤʝʩʪʦ ʪʦʯʝʢ ʥʘ ʧʘʣʝʪʢʝ ɹʂɿ ʟʘʜʘʥʥʦʛʦ ʰʠʬʨʘ ɟʧʟ/ɟʩ ʠ D/dc, ʚ ʢʦʪʦʨʳʭ ɟʢ 

ʦʜʠʥʦʯʥʦʛʦ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʟʦʥʜʘ ʩʦʚʧʘʜʘʝʪ ʩ ɟʢ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʨʘʜʠʝʥʪ-ʟʦʥʜʘ, ʥʘʟʳʚʘʝʪʩʷ 

ʠʟʦʨʝʟʠʩʪʠʚʥʦʡ ʣʠʥʠʝʡ ʠʣʠ ʠʟʦʨʝʟʠʩʪʦʡ [4]. ɿʥʘʯʝʥʠʷ ʂʉ ʚʩʝʭ ʟʦʥʜʦʚ ʕʂ, ʕʄʂ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʩʢʚʘʞʠʥʥʳʤ ʫʩʣʦʚʠʷʤ (dc, ɟʩ), ʧʦʵʪʦʤʫ ʠ ʠʟʦʨʝʟʠʩʪʳ ʧʦʩʪʨʦʝʥʳ ʜʣʷ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ 

ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ ʠ ʋʕʉ ʇɾ, ʘ ʩʘʤʘ ʧʘʣʝʪʢʘ ʨʘʩʩʯʠʪʘʥʘ ʜʣʷ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ɟʧʟ/ɟʩ ʠ 

D/dc. 

ʇʦʛʨʝʰʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʦʛʨʝʰʥʦʩʪʷʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʷʭ ʋʕʉ ʧʣʘʩʪʘ ʚʦʟʤʦʞʥʦ ʥʝʚʝʨʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ 

ʦʪʩʯʝʪʦʚ ʜʣʠʥʥʳʭ ʟʦʥʜʦʚ ʀʂ ʘʧʧʘʨʘʪʫʨʳ ʀʂɿ-1, ʀʂɿ-2, 5ʀʂ-76, ɸʀʂ-5, 3ʀʂ-45 ʠ 4ʀʂ-45, ʪʘʢ 

ʢʘʢ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʴ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ 

ʢʘʞʫʱʝʡʩʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʢ ʧʘʨʘʤʝʪʨʘʤ ʩʨʝʜʳ ʚ ʆʤÖʤ. 

ʇʨʠ ʞʝʣʘʥʠʠ ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʬʦʥ ʧʘʣʝʪʢʠ, ʮʚʝʪʘ ʦʪʩʯʝʪʦʚ ʠ ʠʟʦʨʝʟʠʩʪ 

ʟʦʥʜʦʚ. ɼʣʷ ʵʪʦʛʦ ʥʫʞʥʦ ʧʦʜʚʝʩʪʠ ʢʫʨʩʦʨ ʤʳʰʠ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʦʪʩʯʝʪʘ (ʥʘ ʧʘʣʝʪʢʝ ʠʣʠ ʚ 

ʪʘʙʣʠʮʝ ʦʪʩʯʝʪʦʚ) ʠ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Alt  ʠ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ɼʣʷ ʚʳʚʦʜʘ ʧʘʣʝʪʢʠ ʥʘ ʧʝʯʘʪʴ ʠʣʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʝʝ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʬʘʡʣʝ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ . 
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¶  ʋʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚ 

ɺʭʦʜ ʚ ʨʝʞʠʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʞʘʪʠʝʤ ʢʥʦʧʢʠ çʋʪʦʯʥʝʥʠʝè ʚ ʨʝʞʠʤʝ ʧʦʧʣʘʩʪʦʚʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʚ ʨʝʞʠʤʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʠʘʛʨʘʤʤ.  

ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ. 

 

 
 

ʂʦʦʨʜʠʥʘʪʳ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ ʦʪʦʙʨʘʞʘʶʪʩʷ ʚ ʣʝʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ ʦʢʥʘ. 

ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʧʘʥʝʣʴ ʩ ʠʤʝʥʘʤʠ ʚʳʚʦʜʠʤʳʭ ʢʨʠʚʳʭ. ɺʳʙʦʨ ʢʨʠʚʦʡ, 

ʜʣʷ ʢʦʪʦʨʦʡ ʫʪʦʯʥʷʶʪʩʷ ʦʪʩʯʝʪʳ, ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʤʦʱʴʶ ʥʘʞʘʪʠʷ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ 

ʠʤʝʥʠ ʢʨʠʚʦʡ.   ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʦʢʥʘ ʨʘʩʧʦʣʦʞʝʥʘ ʢʦʣʦʥʢʘ ʛʣʫʙʠʥ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʢʥʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʯʝʪʳʨʝ ʧʦʣʷ ʜʣʷ ʚʳʚʦʜʘ ʢʨʠʚʳʭ. ʇʦʣʷ ʠʤʝʶʪ 

ʬʠʢʩʠʨʦʚʘʥʥʫʶ ʰʠʨʠʥʫ. ʂʨʠʚʳʝ ɹʂɿ, ɹʂ ʚʳʚʦʜʷʪʩʷ ʚ ʧʝʨʚʦʝ ʧʦʣʝ, ʢʨʠʚʳʝ ʀʂ - ʚʦ ʚʪʦʨʦʝ 

ʧʦʣʝ; ʢʨʠʚʳʝ ɺʀʂʀɿ ï ʚ ʪʨʝʪʴʝ ʧʦʣʝ; ʢʨʠʚʳʝ ʢʘʚʝʨʥʦʤʝʨʘ, ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ, ɹʄʂ - ʚ ʯʝʪʚʝʨʪʦʝ 

ʧʦʣʝ. ʎʚʝʪʘ ʢʨʠʚʳʭ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʠ ʚʙrʦʨʝ ʛʨʘʬʠʯʝʩʢʦʛʦ ʰʘʙʣʦʥʘ ʧʨʠ ʚʭʦʜʝ ʚ ʧʨʦʛʨʘʤʤʫ, ʘ 

ʚ ʧʨʦʮʝʩʩʝ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʠʭ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʥʘʞʘʪʠʷ ʢʣʘʚʠʰʠ 

Shift ʠ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ. ʄʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ (ʧʦ ʦʩʠ X) ï ʣʠʥʝʡʥʳʡ, ʯʪʦʙʳ ʝʛʦ 

ʠʟʤʝʥʠʪʴ, ʥʫʞʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘʞʘʪʴ ʢʣʘʚʠʰʫ Ctrl  ʠ ʣʝʚʫʶ ʢʥʦʧʢʫ ʤʳʰʠ. 

ʆʪʩʯʝʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʨʘʬʠʯʝʩʢʠ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʳʭ ʤʘʨʢʝʨʦʚ, ʮʚʝʪʘ ʢʦʪʦʨʳʭ 

ʩʦʚʧʘʜʘʶʪ ʩ ʮʚʝʪʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʨʠʚʳʭ. ʎʠʬʨʦʚʳʝ ʟʥʘʯʝʥʠʷ ʦʪʩʯʝʪʦʚ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʚʚʝʨʭʫ ʩʧʨʘʚʘ ʦʪ ʦʪʩʯʝʪʦʚ. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʤʳʰʠ ʢ ʠʟʦʙʨʘʞʝʥʠʶ ʦʪʩʯʝʪʘ ʢʫʨʩʦʨ 

ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʩʪʨʝʣʦʯʢʠ ʩ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ. ʃʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ 
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ʥʘʞʠʤʘʝʪʩʷ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʩʯʝʪʘ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʚ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ. ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʦʪcʯʝʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʧʨʠ ʇʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʠʣʠ 

ʆʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʜʠʘʛʨʘʤʤ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʢʨʠʚʳʭ ʧʨʠ ʫʪʦʯʥʝʥʠʠ ʦʪʩʯʝʪʦʚ ʚʦʟʤʦʞʥʦ ʚ ʨʝʞʠʤʘʭ: 

ü ʚʩʝ ʢʨʠʚʳʝ ʚ ʧʦʣʝ ʠʣʠ ʦʜʥʘ ʢʨʠʚʘʷ ʚ ʧʦʣʝ; 

ü ʩʪʘʥʜʘʨʪʥʦʤ ʠ ʜʝʪʘʣʴʥʦʤ.  

ɼʣʷ ʧʝʨʝʭʦʜʘ ʠʟ ʨʝʞʠʤʘ ʚ ʨʝʞʠʤ ʱʝʣʢʥʠʪʝ ʧʨʘʚʦʡ ʢʥʦʧʢʦʡ ʤʳʰʠ ʥʘ ʠʤʝʥʠ 

ʚʳʜʝʣʝʥʥʦʡ ʢʨʠʚʦʡ ʠʣʠ ʚ ʟʦʥʝ ʩʥʷʪʠʷ ʦʪʩʯʝʪʘ. ʇʦʷʚʠʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ʧʫʥʢʪʦʚ:   

 
 

ɺ ʩʪʘʥʜʘʨʪʥʦʤ ʨʝʞʠʤʝ ʤʠʥʠʤʘʣʴʥʦʝ ʠ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ 

ʚʳʙʠʨʘʶʪʩʷ ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʠʟʫʘʣʠʟʘʮʠʠ (ʥʘ ʵʢʨʘʥʝ), ʚ ʜʝʪʘʣʴʥʦʤ ʨʝʞʠʤʝ ï ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʩʥʷʪʠʷ ʦʪʩʯʝʪʘ ʚʦ ʚʤʝʱʘʶʱʠʭ ʠʣʠ ʚ ʧʣʘʩʪʝ.  

ɻʘʣʦʯʢʘ ʧʨʦʪʠʚ ʦʜʥʦʛʦ ʠʟ ʧʫʥʢʪʦʚ ʤʝʥʶ ʫʢʘʟʳʚʘʝʪ ʥʘ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʥʘ 

ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʥʘʭʦʜʠʪʩʷ ʚʳʙʨʘʥʥʘʷ ʨʘʥʝʝ ʢʨʠʚʘʷ. ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʫʥʢʪʘ ʤʝʥʶ ʢʨʠʚʘʷ 

ʧʝʨʝʨʠʩʫʝʪʩʷ ʚ ʥʫʞʥʦʤ ʚʘʤ ʚʠʜʝ. ɽʩʣʠ ʚʳʙʨʘʥ ʜʝʪʘʣʴʥʳʡ ʨʝʞʠʤ ʦʪʦʙʨʘʞʝʥʠʷ, ʪʦ ʜʣʷ 

ʧʝʨʝʨʠʩʦʚʢʠ ʢʨʠʚʳʭ ʚ ʟʦʥʝ ʩʥʷʪʠʷ ʦʪʩʯʝʪʘ ʜʦʩʪʘʪʦʯʥʦ ʜʚʘʞʜʳ ʱʝʣʢʥʫʪʴ ʤʳʰʴʶ ʚ ʥʫʞʥʳʭ 

ʟʦʥʘʭ (ʚʦ ʚʤʝʱʘʶʱʠʭ ʠʣʠ ʚ ʧʣʘʩʪʝ). 

¶ ʇʨʘʚʠʣʘ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʚ ʧʣʘʩʪʘʭ 

ɼʣʷ  ʛʨʘʜʠʝʥʪ-ʟʦʥʜʦʚ: 

¶ ʧʨʠ H / L  <= 1.2  - ʦʪʩʯʝʪ ʠʩʢʣʶʯʘʝʪʩʷ ʠʟ ʦʙʨʘʙʦʪʢʠ; 

¶ ʧʨʠ H / L > 1.2  - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʠʥʪʝʨʚʘʣʝ (Zʢʨ+L, Zʧʦʜ) ʜʣʷ ʧʦʜʦʰʚʝʥʥʳʭ 

ʟʦʥʜʦʚ, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʠʥʪʝʨʚʘʣʝ (Zʢʨ, Zʧʦʜ-L) ʜʣʷ ʢʨʦʚʝʣʴʥʳʭ ʟʦʥʜʦʚ.  
 

ɼʣʷ ʟʦʥʜʦʚ ɹʂ, ʇɿ: 

¶ ʧʨʠ H < 1.2ʤ - ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʦʪʩʯʝʪ; 

¶ ʧʨʠ 1.2ʤ <= H <= 3.0ʤ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʠʥʪʝʨʚʘʣʝ (Zʢʨ+0.45ʤ, Zʧʦʜ-0.45ʤ); 

¶ ʧʨʠ H > 3.0ʤ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʠʥʪʝʨʚʘʣʝ (Zʢʨ+H/2-1.05ʤ, Zʧʦʜ-H/2+1.05ʤ). 

 

ɼʣʷ ʟʦʥʜʦʚ  ʀʂ  ʠ ɺʀʂʀɿ: 

¶ ʧʨʠ H < 0.8ʤ - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʩʪʘ, 

¶ ʧʨʠ H >= 0.8ʤ - ʧʦ ñʟʘʰʠʪʳʤò ʧʨʘʚʠʣʘʤ (ʆʪʯʝʪ ʩʥʠʤʘʝʪʩʷ ʚ ʟʦʥʝ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʦʥʜʘ ʢ ʧʘʨʘʤʝʪʨʘʤ ʧʣʘʩʪʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʘʢʪʠʚʥʳʭ ʢʦʤʧʦʥʝʥʪ 

ʟʦʥʜʦʚ ʀʂ - ʚ ʪʦʯʢʝ ʤʘʢʩʠʤʫʤʘ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʚ ʧʣʘʩʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʦʱʥʦʩʪʠ). 
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ʇʨʠʤʝʨ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʢʦʨʦʪʢʠʭ ʟʦʥʜʦʚ (ʢʨʘʩʥʳʝ ʢʨʠʚʳʝ) ʀʂɿ-2 (ʦʙʨʘʱʝʥʥʳʝ ʟʦʥʜʳ) ʠ 

ɺʀʂʀɿ (ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʟʦʥʜʳ) ʚ ʧʣʘʩʪʝ ʤʦʱʥʦʩʪʴʶ 1 ʤ. 

¶ ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ 

ʀʥʬʦʨʤʘʮʠʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʦʙʨʘʙʦʪʘʥʥʳʤ ʧʣʘʩʪʘʤ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʣʘʩʪʦʚ, ʘʧʨʠʦʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʦʪʩʯʝʪʳ ʟʦʥʜʦʚ ʕʂ ʠ ʕʄʂ, ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ), ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ 

ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ. ʇʨʠ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʫ ʜʘʥʥʳʝ ʧʣʘʩʪʦʚ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ 

ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʛʨʘʥʠʮʘʤʠ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ ʠʣʠ ʧʝʨʝʢʨʳʚʘʶʪ ʛʨʘʥʠʮʳ ʟʘʧʠʩʳʚʘʝʤʦʛʦ 

ʧʣʘʩʪʘ, ʫʥʠʯʪʦʞʘʶʪʩʷ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʪʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ 

çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ.ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ, 

ʕʄʂè , ʢʦʪʦʨʳʡ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʣʘʩʪʦʚ. 

ʀʩʧʦʣʴʟʫʷ ʢʥʦʧʢʠ, ʤʦʞʥʦ:  

ʟʘʧʠʩʘʪʴ ʪʘʙʣʠʮʫ ʚ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ (ʢʥʦʧʢʘ ) ʩʯʠʪʘʪʴ ʪʘʙʣʠʮʫ ʠʟ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ    

(ʢʥʦʧʢʘ ), 

ʚʳʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʚʳʚʦʜʘ ʚ ʪʘʙʣʠʮʫ (ʢʥʦʧʢʘ ), 

ʩʢʦʧʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʚ ʙʫʬʝʨ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ɽxcel, ( ),  

      ɻ ʢʩʧʦʨʪʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʚ Excel, (ʢʥʦʧʢʘ  ), 

ʚʳʙʨʘʪʴ ʰʨʠʬʪ ʜʣʷ ʪʘʙʣʠʮʳ ʠ ʟʘʛʦʣʦʚʢʘ (ʢʥʦʧʢʘ ), 

ʟʘʧʠʩʘʪʴ ʪʝʢʫʱʠʡ ʰʘʙʣʦʥ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮʳ (ʢʥʦʧʢʘ ), 

ʚʳʙʨʘʪʴ ʰʘʙʣʦʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮʳ (ʢʥʦʧʢʘ ), 

ʫʜʘʣʠʪʴ ʰʘʙʣʦʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮʳ (ʢʥʦʧʢʘ ), 

ʪʨʘʥʩʧʦʥʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ (ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʩʪʦʣʙʮʳ ʠ ʩʪʨʦʢʠ) (ʢʥʦʧʢʘ ), 
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ʧʨʦʩʤʦʪʨʝʪʴ ʪʘʙʣʠʮʫ ʚ ʩʪʨʘʥʠʯʥʦʤ ʚʠʜʝ (ʢʥʦʧʢʘ ), 

ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʝʯʘʪʠ (ʢʥʦʧʢʘ ), 

ʨʘʩʧʝʯʘʪʘʪʴ ʪʘʙʣʠʮʫ (ʢʥʦʧʢʘ ), 

ʫʜʘʣʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ (ʢʥʦʧʢʘ  ). 

¶ ɿʘʧʠʩʴ ʪʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʚ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ 

ɺʳʙʝʨʠʪʝ ʩʪʨʘʥʠʮʫ ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ. ʅʘʞʤʠʪʝ ʢʥʦʧʢʫ . ʅʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ 

ʦʢʥʦ ʜʣʷ ʚʚʦʜʘ ʠʤʝʥʠ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʘ. 

 

 
 

ʇʦʣʴʟʦʚʘʪʝʣʴ ʤʦʞʝʪ ʧʦ ʞʝʣʘʥʠʶ ʚʳʙʨʘʪʴ ʠʤʷ ʬʘʡʣʘ ʠ ʜʠʨʝʢʪʦʨʠʶ ʜʣʷ ʝʛʦ ʭʨʘʥʝʥʠʷ. 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ñʉʦʭʨʘʥʠʪʴò ʚ ʫʢʘʟʘʥʥʫʶ ʜʠʨʝʢʪʦʨʠʶ ʟʘʧʠʰʝʪʩʷ ʬʘʡʣ ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ.RZO ʠ ʬʘʡʣ ʰʘʙʣʦʥʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʩ ʦʜʥʠʤ ʠʟ ʨʘʩʰʠʨʝʥʠʡ (.RZS, .RZT, .OCX). 

ʈʘʩʰʠʨʝʥʠʝ ʬʘʡʣʘ ʰʘʙʣʦʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʦʪʢʫʜʘ ʚʳʟʚʘʥʘ ʧʨʦʛʨʘʤʤʘ ʊʘʙʣʠʮʘ 

ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ (ʠʟ ʤʝʥʶ, ʠʟ ʧʨʦʛʨʘʤʤʳ ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʠʣʠ ʠʟ ʧʨʦʛʨʘʤʤʳ 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ). ʌʘʡʣʳ ʰʘʙʣʦʥʦʚ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʩʯʠʪʳʚʘʥʠʠ ʪʝʢʩʪʦʚʳʭ ʬʘʡʣʦʚ 

(ʩ ʨʘʩʰʠʨʝʥʠʝʤ.rzo) ʚ ʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʝ. 

ɼʣʷ ʟʘʧʠʩʠ ʟʘʛʦʣʦʚʢʘ ʚʳʙʝʨʠʪʝ ʩʪʨʘʥʠʮʫ ɿʘʛʦʣʦʚʦʢ ʠ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . 

ʌʘʡʣ ʟʘʛʦʣʦʚʢʘ ʙʫʜʝʪ ʠʤʝʪʴ ʨʘʩʰʠʨʝʥʠʝ.TXT . 

ɿʘʧʠʩʘʥʥʳʝ ʬʘʡʣʳ ʤʦʛʫʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʧʨʦʛʨʘʤʤʘʭ EXCEL 

(ʨʝʢʦʤʝʥʜʫʝʪʩʷ) ʠ WORD (ʝʩʣʠ ʩʦʜʝʨʞʠʤʦʝ ʬʘʡʣʘ ʧʦʤʝʱʘʝʪʩʷ ʥʘ ʦʜʥʫ ʩʪʨʘʥʠʮʫ). 

ʇʦʧʣʘʩʪʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘʚ ʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝ  

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʦʙʨʘʙʦʪʢʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʣʘʩʪʦʚ ʩʫʱʝʩʪʚʫʝʪ 

ʧʘʢʝʪʥʳʡ ʨʝʞʠʤ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ, ʚ ʢʦʪʦʨʦʤ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʧʣʘʩʪʳ ʩ ʨʘʥʝʝ 

ʚʳʜʝʣʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ. ɺ ʜʘʥʥʳʡ ʨʝʞʠʤ ʤʦʞʥʦ ʚʦʡʪʠ ʣʠʙʦ ʧʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ 

çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘʚ ʧʘʢʝʪʥʦʤ ʨʝʞʠʤʝè, ʣʠʙʦ 

ʧʨʠ ʥʘʞʘʪʠʠ ʢʦʤʙʠʥʘʮʠʠ ʢʣʘʚʠʰ Alt+T (ʥʘ ʛʨʘʥʠʮʘʭ ʥʫʞʥʦʛʦ ʠʥʪʝʨʚʘʣʘ) ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʳʙʦʨʦʤ ʚʳʧʦʣʥʷʝʤʦʡ ʦʧʝʨʘʮʠʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ 

ʧʣʘʩʪʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʛʨʘʥʠʮ (500). 

ɺʳʙʦʨ ʪʠʧʦʚ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʧʣʘʩʪʦʚ (ʢʦʣʣʝʢʪʦʨ, ʥʝʢʦʣʣʝʢʪʦʨ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ. 
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ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʚʧʠʩʳʚʘʶʪʩʷ ʚ 

¶ ʜʠʘʛʨʘʤʤʫ ʋʕʉ ʧʣʘʩʪʘ RT,  

¶ ʜʠʘʛʨʘʤʤʫ ʋʕʉ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ RX0, 

¶ ʜʠʘʛʨʘʤʤʫ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʣʫʙʠʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ DI/D . 

ʀʥʬʦʨʤʘʮʠʷ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʦʙʨʘʙoʪʘʥʥʳʤ ʧʣʘʩʪʘʤ (ʪʠʧʳ ʧʣʘʩʪʦʚ, ʘʧʨʠʦʨʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ), ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʪʘʙʣʠʮʫ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ. 

ʇʨʠ ʟʘʧʠʩʠ ʚ ʪʘʙʣʠʮʫ ʜʘʥʥʳʝ ʧʣʘʩʪʦʚ, ʛʨʘʥʠʮʳ ʢʦʪʦʨʳʭ ʧʝʨʝʢʨʳʚʘʶʪʩʷ ʛʨʘʥʠʮʘʤʠ 

ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ ʠʣʠ ʧʝʨʝʢʨʳʚʘʶʪ ʛʨʘʥʠʮʳ ʟʘʧʠʩʳʚʘʝʤʦʛʦ ʧʣʘʩʪʘ, ʫʥʠʯʪʦʞʘʶʪʩʷ. 

ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʪʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ 

çʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ 

ʕʂ, ʕʄʂè, ʢʦʪʦʨʳʡ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʣʘʩʪʦʚ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʨʠʚʦʡ RT ʚ ʧʣʘʩʪʘʭ ʤʦʱʥʦʩʪʴʶ ʤʝʥʴʰʝ 0.8 ʤ 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ ʠ ʕʄʂ ʷʚʣʷʝʪʩʷ 

ʢʨʠʚʘʷ RT ʚ ʧʣʘʩʪʘʭ ʤʦʱʥʦʩʪʴʶ H> =0.8ʤ. ʇʨʠ ʵʪʦʤ ʢʦʨʨʝʢʪʥʦ ʨʝʰʘʝʪʩʷ ʦʙʨʘʪʥʘʷ ʟʘʜʘʯʘ 

ʜʣʷ ʤʝʪʦʜʦʚ ʕʂ, ʕʄʂ. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʚʦʡ RT ʚ ʧʣʘʩʪʘʭ ʩ H<0.8ʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʡ 

ʫʧʨʦʱʝʥʥʳʡ ʧʨʠʸʤ: 

¶ ʚʳʙʠʨʘʝʤ ʢʨʠʚʫʶ, ʧʦ ʢʦʪʦʨʦʡ ʙʫʜʝʤ ʦʧʨʝʜʝʣʷʪʴ ʋʕʉ ʚ ʧʣʘʩʪʘʭ ʩ H <0.8ʤ; 

ʥʘʧʨʠʤʝʨ, ʢʨʠʚʫʶ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʟʦʥʜʘ ʀʂ (I260) ʧʨʠʙʦʨʘ ʀʂɿ-2; 

¶ ʦʪʢʨʳʚʘʝʤ ʧʫʥʢʪ ʤʝʥʶ ζɿʘʢʣʶʯʝʥʠʝ ɻʀʉ / ʉʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚ ʩ 

ʢʨʠʚʳʭη; 

¶ ʚʳʙʠʨʘʝʤ ʢʨʠʚʫʶ I260: 

 

 
¶ ʚʭʦʜʠʤ ʚ ʨʝʞʠʤ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ (ʩʥʠʤʘʝʤ ʦʪʩʯʝʪʳ ʩ ʢʨʠʚʦʡ I260); 

¶ ʦʪʢʨʳʚʘʝʤ ʧʫʥʢʪ ʤʝʥʶ ɿʘʢʣʶʯʝʥʠʝɻʀʉ\ʉʦʟʜʘʥʠʝ ʢʨʠʚʳʭ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ 

(ʬʦʨʤʠʨʫʝʤ ʢʨʠʚʫʶ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ I260_p); 
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¶ ʚʳʭʦʜʠʤ ʠʟ ʨʝʞʠʤʘ ʉʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ; 

 

 
 

¶ ʩ ʧʦʤʦʱʴʶ ʢʘʣʴʢʫʣʷʪʦʨʘ ʬʦʨʤʠʨʫʝʤ ʢʨʠʚʫʶ RT ʚ ʧʣʘʩʪʘʭ ʩ H <0.8ʤ;  

ʜʣʷ ʵʪʦʛʦ ʦʪʢʨʳʚʘʝʤ ʢʘʣʴʢʫʣʷʪʦʨ, ʠ ʚʚʦʜʠʤ ʬʦʨʤʫʣʫ: 
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ʇʦʩʣʝ ʚʳʭʦʜʘ ʠʟ ʧʨʦʛʨʘʤʤʳ ʂʘʣʴʢʫʣʷʪʦʨ ʩʦʟʜʘʝʪʩʷ ʥʦʚʘʷ ʠʣʠ ʦʙʥʦʚʣʷʝʪʩʷ ʩʪʘʨʘʷ ʢʨʠʚʘʷ 

RT ʚ ʧʣʘʩʪʘʭ-ʢʦʣʣʝʢʪʦʨʘʭ ʤʦʱʥʦʩʪʴʶ H < 0.8ʤ: 

 

 
ʈʝʟʫʣʴʪʘʪʳ  ʧʨʦʛʨʘʤʤʥʦʡ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʕʂ ʠ ʕʄʂ ʚ ʧʣʘʩʪʘʭ  c H>= 

0.8ʤ ʠ ʨʝʟʫʣʴʪʘʪʳ  ʫʧʨʦʱʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʧʣʘʩʪʘʭ ʩ H<0.8ʤ ʚʳʚʦʜʷʪʩʷ ʚ  ʪʘʙʣʠʮʫ 

ɿʘʢʣʶʯʝʥʠʷ ɻʀʉ. ɼʣʷ ʵʪʦʛʦ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ: 
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¶ ʚʳʙʠʨʘʶʪʩʷ ʢʨʠʚʳʝ, ʦʪʩʯʝʪʳ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʕʂ ʠ 
ʕʄʂ ʚ ʧʣʘʩʪʘʭ c H> = 0.8ʤ, ʘ ʪʘʢʞʝ ʢʨʠʚʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ (RT, RXO, 

DI/D); 

 

 
 

¶ ʦʪʩʯʝʪʳ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʟʘʧʠʩʳʚʘʶʪʩʷ ʊʘʙʣʠʮʫ ʟʘʢʣʶʯʝʥʠʷ (ʢʥʦʧʢʘ 

). 

 
 

ʀʟʣʦʞʝʥʥʫʶ ʧʨʦʮʝʜʫʨʫ ʜʣʷ ʧʣʘʩʪʦʚ ʤʦʱʥʦʩʪʴʶ ʤʝʥʴʰʝ 0.8ʤ ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ 

(ʦʙʦʡʪʠʩʴ ʙʝʟ ʢʘʣʴʢʫʣʷʪʦʨʘ), ʝʩʣʠ ʩʥʘʯʘʣʘ ʩʦʟʜʘʪʴ ʢʨʠʚʫʶ RT ʪʦʣʴʢʦ ʜʣʷ ʧʣʘʩʪʦʚ ʩ H< 0.8ʤ 

(ʥʘʧʨʠʤʝʨ, ʢʘʢ ʢʦʧʠʶ ʢʨʠʚʦʡ I260_p) ʠ ʪʦʣʴʢʦ ʧʦʩʣʝ ʵʪʦʛʦ ʧʨʦʚʝʩʪʠ ʧʦʧʣʘʩʪʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʚ 

ʧʣʘʩʪʘʭ ʩ H>=0.8ʤ. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʩʜʚʠʛʦʚ ʥʫʣʝʡ ʟʦʥʜʦʚ ʀʂ, ɺʀʂʀɿ  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʜʚʠʛʦʚ ʥʫʣʝʡ ʟʦʥʜʦʚ ʀʂ ʠ ɺʀʂʀɿ ʧʦ ʦʧʦʨʥʦʤʫ ʧʣʘʩʪʫ 

ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / ʆʮʝʥʢʘ ʩʜʚʠʛʦʚ ʥʫʣʝʡ 

ʟʦʥʜʦʚ ʀʂ ʠ ɺʀʂʀɿ ʧʦ ʧʣʘʩʪʫè. ʄʘʨʢʝʨ, ʧʦʷʚʠʚʰʠʡʩʷ ʥʘ ʵʢʨʘʥʝ, ʥʫʞʥʦ ʫʩʪʘʥʦʚʠʪʴ (ʣʝʚʦʡ 

ʢʥʦʧʢʦʡ ʤʳʰʠ ʠʣʠ ʢʣʘʚʠʰʘʤʠ Left , Right) ʚ ʧʦʣʦʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʘʠʙʦʣʝʝ 

ʜʦʩʪʦʚʝʨʥʦʤʫ ʟʥʘʯʝʥʠʶ ʋʕʉ ʧʣʘʩʪʘ. ɽʩʣʠ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʨʝʞʠʤʘ ʚʳʙʦʨ ʟʥʘʯʝʥʠʷ ʋʕʉ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʪʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ʩʜʚʠʛʦʚ ʥʫʣʝʡ (ʩ ʦʙʨʘʪʥʳʤ ʟʥʘʢʦʤ) ʙʫʜʫʪ ʟʘʥʝʩʝʥʳ 

ʚ ʪʘʙʣʠʮʫ ʢʦʨʨʝʢʪʫʨ. ʉʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʧʦʢʘʟʘʥʠʷ ʟʦʥʜʦʚ ʩ ʫʯʝʪʦʤ ʩʜʚʠʛʦʚ ʥʫʣʝʡ ʤʦʞʥʦ ʧʨʠ 

ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʜʠʘʛʨʘʤʤ ʧʨʦʛʨʘʤʤʳ óʂʦʨʨʝʢʪʠʨʦʚʢʘô. 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʨʠʚʳʭ ʕʂ, ʀʂ, ɺʀʂʀɿ ʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʢʨʠʚʳʭ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʠʟʫʘʣʴʥʫʶ (ʢʘʯʝʩʪʚʝʥʥʫʶ) ʦʮʝʥʢʫ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ ʨʘʟʣʠʯʥʳʤʠ ʟʦʥʜʘʤʠ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ, 

ʚʳʧʦʣʥʷʝʤʫʶ, ʥʘʧʨʠʤʝʨ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ, ʟʘʢʣʶʯʘʶʱʫʶʩʷ ʚ ʚʳʷʚʣʝʥʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ 

ʟʦʥʜʘʤʠ ɹʂɿ, ɹʂ, ʀʂ, ɺʀʂʀɿ, ɹʄʂ ʠ ʚ ʫʪʦʯʥʝʥʠʠ ʋʕʉ ʇɾ ʚ ʧʦʧʣʘʩʪʦʚʦʤ ʨʝʞʠʤʝ. 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ (ʚʳʷʚʣʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ) ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʝʣʠʪʴ ʦʧʦʨʥʳʝ ʧʣʘʩʪʳ. ʆʧʦʨʥʳʝ ʧʣʘʩʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʱʥʳʤʠ, ʦʜʥʦʨʦʜʥʳʤʠ, ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʋʕʉ, ʥʝ ʠʤʝʶʱʠʤʠ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʠʣʠ ʧʣʘʩʪʘʤʠ ʩ ʥʝʛʣʫʙʦʢʠʤ (D/d < 6) ʧʦʚʳʰʘʶʱʠʤ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ.  

ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʫʪʦʯʥʝʥʠʷ ʋʕʉ ʇɾ ï ʟʘʜʘʯʘ ʧʦʠʩʢʘ ʤʠʥʠʤʫʤʘ 

ʥʝʚʷʟʢʠ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʥʠʡ ʟʦʥʜʦʚ ʧʦ ʧʝʨʝʤʝʥʥʳʤ, ʦʧʠʩʳʚʘʶʱʠʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ ʠ ʘʜʜʠʪʠʚʥʳʝ ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʟʦʥʜʘʤʠ. ɼʣʷ ʟʦʥʜʦʚ ɹʂɿ, ɹʂ ʚ ʢʘʯʝʩʪʚʝ ʥʝʠʟʚʝʩʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʧʦʨʥʦʛʦ ʧʣʘʩʪʘ ʩ ʟʦʥʦʡ ʧʦʚʳʰʘʶʱʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʋʕʉ ʧʣʘʩʪʘ ʠ 

ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ (rʇɿ/rʇ ʚʤʝʩʪʦ lʇ ʚ ʪʘʙʣʠʮʝ), ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʘʨʘʤʝʪʨʘ U ï ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ:  

 

 U = (rʇɿ/rʇ ï 1) Ö ln(D/d),        ʧʨʠ D/d = 4 

 

ʆʧʦʨʥʳʝ ʧʣʘʩʪʳ ʚʳʜʝʣʷʶʪʩʷ ʧʫʪʝʤ ʫʩʪʘʥʦʚʢʠ ʤʘʨʢʝʨʘ ʚ ʧʨʝʜʝʣʘʭ ʧʣʘʩʪʘ ʠ ʚʳʙʦʨʘ ʪʠʧʘ 

ʧʣʘʩʪʘ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ Back. ʠʣʠ ʥʘʞʘʪʠʝʤ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʚ ʣʝʚʦʤ ʧʦʣʝ ʧʨʦʪʠʚ 

ʤʘʨʢʝʨʘ ʧʣʘʩʪʘ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ - ʥʝ ʤʝʥʝʝ ʪʨʝʭ ʠ ʥʝ ʙʦʣʝʝ ʜʚʘʜʮʘʪʠ. ɺ 

ʧʣʘʩʪʘʭ ʩ ʧʨʦʥʠʢʥʦʚʝʥʠʝʤ ʬʠʣʴʪʨʘʪʘ ʇɾ ʟʦʥʜʳ ʀʂ, ɺʀʂʀɿ ʠ ɹʄʂ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʮʝʥʢʠ 

ʢʘʯʝʩʪʚʘ ʥʝʣʴʟʷ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʦʥʠ ʚ ʪʘʢʠʭ ʧʣʘʩʪʘʭ ʠʟ ʦʙʨʘʙʦʪʢʠ ʠʩʢʣʶʯʘʶʪʩʷ). ʀʩʢʣʶʯʝʥʠʝʤ 

ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʜʚʘ ʜʣʠʥʥʳʭ ʟʦʥʜʘ ʧʨʠʙʦʨʦʚ ʀʂɿ-2, 5ʀʂ ʠ ʜʣʠʥʥʳʡ ʟʦʥʜ ɺʀʂʀɿ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠ D/d < 6 ʚʣʠʷʥʠʝ ʟʦʥʳ ʧʦʚʳʰʘʶʱʝʛʦ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʠʭ ʧʦʢʘʟʘʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ, ʣʠʙʦ  

ʥʝʟʥʘʯʠʪʝʣʴʥʦ.  

ɽʩʣʠ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʚʳʭ ʕʂ, ʀʂ ʙʦʣʴʰʝ 20, ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ 

ʟʦʥʜʦʚ (ʪ.ʝ. ʚʳʙʨʘʪʴ ʠʟ ʥʠʭ ʥʝ ʙʦʣʝʝ 20 ʢʨʠʚʳʭ). ɼʣʷ ʵʪʦʛʦ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ 

çʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / ɺʳʙʦʨ ʟʦʥʜʦʚ ʕʂ, ʕʄʂ ʜʣʷ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠè ʠʣʠ ʥʘʞʤʠʪʝ 

ʢʥʦʧʢʫ . ɺʳʙʨʘʪʴ ʟʦʥʜʳ ʤʦʞʥʦ ʪʘʢʞʝ ʚ ʦʢʥʝ çʉʧʠʩʦʢ ʜʠʘʛʨʘʤʤ ʕʂ ʠ ʀʂè ʧʦʩʣʝ ʚʭʦʜʘ ʚ 

ʧʨʦʛʨʘʤʤʫ çʂʦʨʨʝʢʪʠʨʦʚʢʘè. 

ɺʳʷʚʣʝʥʠʝ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ ʧʨʦʚʦʜʠʪʩʷ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʞʠʤʘ çʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘè. ɼʣʷ ʚʭʦʜʘ ʚ ʨʝʞʠʤ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʂʦʨʨʝʢʪʠʨʦʚʢʘè ʠʣʠ 

ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ . ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ  
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ɼʣʷ ʚʭʦʜʘ ʚ ʨʝʞʠʤ ʆʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʠʘʛʨʘʤʤ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘè. ʅʘ 

ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ. 
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¶ ʆʪʩʯʝʪʳ ʚ ʧʣʘʩʪʘʭ 

ʇʝʨʝʜ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʚʦʟʤʦʞʥʳ ʧʨʦʩʤʦʪʨ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ, ʚʚʝʜʝʥʥʳʭ 

ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ ʚ ʧʣʘʩʪʘʭ, ʘ ʪʘʢʞʝ ʘʧʨʠʦʨʥʦʛʦ ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ ʠ ʥʦʤʠʥʘʣʴʥʦʛʦ 

ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ. 

      ɿʜʝʩʴ ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʝʥʠʝ (ʚʢʣʶʯʝʥʠʝ) ʦʪʜʝʣʴʥʳʭ ʟʦʥʜʦʚ ʠʟ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ 

c ʧʦʤʦʱʴʶ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʠʤʝʥʘʤ ʟʦʥʜʦʚ. 

ʊʘʢʞʝ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʢʣʶʯʝʥʠʷ (ʚʢʣʶʯʝʥʠʷ) ʠʟ ʦʙʨʘʙʦʪʢʠ ʦʪʜʝʣʴʥʳʭ ʧʣʘʩʪʦʚ. ʕʪʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʢʣʶʯʘʪʝʣʝʡ, ʥʘʟʚʘʥʠʷ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ ʧʣʘʩʪʦʚ. 

 ʀʟʦʙʨʘʞʘʝʪʩʷ ʚʳʢʣʶʯʘʪʝʣʴ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ. ɺʦ ʚʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʵʪʦʪ 

ʧʨʷʤʦʫʛʦʣʴʥʠʢ ʧʦʤʝʱʘʝʪʩʷ ʩʠʤʚʦʣ óʛʘʣʦʯʢʘô (X), ʚ ʚrʢʣʶʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʷʤʦʫʛʦʣʴʥʠʢ 
ʧʫʩʪ (Ä). ʋʧʨʘʚʣʷʪʴ ʚʳʢʣʶʯʘʪʝʣʝʤ ʤʦʞʥʦ ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ, ʣʠʙʦ ʩ ʧʦʤʦʱʴʶ 
ʢʣʘʚʠʘʪʫʨʳ (Up, Down, Lef, Right). ʊʝʢʩʪ ʚʳʜʝʣʝʥʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʦʪʤʝʯʘʝʪʩʷ ʨʘʤʢʦʡ ʠʟ 

ʪʦʯʝʢ. ʀʟʤʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʚʳʜʝʣʝʥʥʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʤʦʞʥʦ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ ʧʨʦʙʝʣʘ. 

ʊʠʧ ʧʣʘʩʪʘ (ʢʦʣʣʝʢʪʦʨ, ʥʝʢʦʣʣʝʢʪʦʨ) ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʪʨʦʢʠ ʚʚʦʜʘ, ʢʦʪʦʨʘʷ 

ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʷʯʝʡʢʠ ʪʘʙʣʠʮʳ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʪʨʦʢʠ ʚʚʦʜʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ ʩʦ ʩʪʨʝʣʢʦʡ. ʇʨʠ ʥʘʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ ʧʦʷʚʠʪʩʷ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ 

ʩʪʨʦʢ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʪʠʧ ʧʣʘʩʪʘ. ʊʠʧ ʧʣʘʩʪʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ 

ʜʚʦʡʥʳʤ ʥʘʞʘʪʠʝʤ ʢʣʘʚʠʰʠ ʤʳʰʠ. ɺʳʙʦʨ ʪʠʧʘ ʧʣʘʩʪʘ ʠʟ ʩʪʨʦʢʠ ʚʚʦʜʘ ʚʦʟʤʦʞʝʥ ʪʘʢʞʝ ʧʨʠ 

ʥʘʞʘʪʠʠ ʢʣʘʚʠʰ PageUp, PageDown. 

ɼʚʠʞʝʥʠʝ ʧʦ ʪʘʙʣʠʮʘʤ ʚʣʝʚʦ, ʚʧʨʘʚʦ, ʚʚʝʨʭ, ʚʥʠʟ - Left, Right, Up, Down. 
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¶  ʆʪʩʯʝʪʳ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʣʘʩʪʘʭ 

ʅʘ ʩʪʨʘʥʠʮʝ çʆʪʩʯ. ʚʤ.è ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʩʤʦʪʨ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʚʝʜʝʥʥʳʭ ʦʪʩʯʝʪʦʚ ʚʦ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ, ʘ ʪʘʢʞʝ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʋʕʉ ʇɾ. 

ɿʜʝʩʴ ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʝʥʠʝ (ʚʢʣʶʯʝʥʠʝ) ʦʪʜʝʣʴʥʳʭ ʟʦʥʜʦʚ ʠ ʧʣʘʩʪʦʚ ʠʟ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ c ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʢʣʯʁʘʪʝʣʝʡ. 

ɺ ʪʦʥʢʦʩʣʦʠʩʪʦʤ ʨʘʟʨʝʟʝ ʦʪʩʯʝʪʳ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ ʧʦ ʢʨʠʚʳʤ ʜʣʠʥʥʳʭ ʟʦʥʜʦʚ 

ʀʂ, ɺʀʂʀɿ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʴʶ ʯʘʩʪʦ ʧʦʣʫʯʠʪʴ ʥʝ ʫʜʘʝʪʩʷ. ɼʣʷ ʪʘʢʠʭ ʩʣʫʯʘʝʚ 

ʩʫʱʝʩʪʚʫʝʪ ʧʨʦʮʝʜʫʨʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʟʦʥʜʦʚ ʚ 

ʚʳʜʝʣʝʥʥʦʤ ʧʣʘʩʪʝ ʋʕʉ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʜʘʥʥʳʤ ʩʧʝʮʠʘʣʴʥʦ ʚʳʙʨʘʥʥʦʛʦ 

ʟʦʥʜʘ ʕʄʂ, ɹʂ ʠʣʠ ʥʝʩʢʦʣʴʢʠʭ ʟʦʥʜʦʚ (ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʢʦʨʦʪʢʠʭ). ɼʣʷ ʵʪʦʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʣʝ ʚʭʦʜʘ ʚ ʨʝʞʠʤ ñʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ò ʥʘʞʘʪʴ ʥʘ ʢʥʦʧʢʫ 

ñɼʦʧʦʣʥʠʪʝʣʴʥʦò ʠ ʚ ʩʪʦʣʙʮʝ ñɺʤʝʱʘʶʱʠʝ ʧʦ ʛʨʫʧʧʝ ʟʦʥʜʦʚò ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʠ ʧʨʦʪʠʚ 

ʟʦʥʜʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʋʕʉ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ: 

 

 

¶  ɺʝʩʘ 

ʅʘ ʩʪʨʘʥʠʮʝ çɺʝʩʘè ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʩʤʦʪʨ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʚʝʜʝʥʥʳʭ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ. 

ʀʩʧʦʣʴʟʫʝʪʩʷ, ʝʩʣʠ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʠʟʤʝʥʠʪʴ ʩʪʝʧʝʥʴ ʜʦʚʝʨʠʷ ʦʪʜʝʣʴʥʳʤ 

ʦʪʩʯʝʪʘʤ. ʋʤʝʥʴʰʝʥʠʝ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʤʝʥʴʰʘʝʪ ʩʪʝʧʝʥʴ ʜʦʚʝʨʠʷ, ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ - 

ʠʩʢʣʶʯʘʝʪ ʦʪʩʯʝʪ ʠʟ ʦʙʨʘʙʦʪʢʠ. ʅʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚ ʧʣʘʩʪʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 

ʪʨʝʭ ʦʪʩʯʝʪʦʚ (ʟʦʥʜʦʚ). 

ɿʜʝʩʴ ʚʦʟʤʦʞʥʦ ʠʩʢʣʶʯʝʥʠʝ (ʚʢʣʶʯʝʥʠʝ) ʦʪʜʝʣʴʥʳʭ ʟʦʥʜʦʚ ʠ ʧʣʘʩʪʦʚ ʠʟ ʦʙʨʘʙʦʪʢʠ. ʕʪʦ 

ʧʨʦʠʟʚʦʜʠʪʩʷ c ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʳʢʣʯʁʘʪʝʣʝʡ. 

¶  ʇʣʘʩʪʳ 

ʅʘ ʩʪʨʘʥʠʮʝ çʇʣʘʩʪʳè ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʩʤʦʪʨ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʚʚʝʜʝʥʥʳʭ ʚʝʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ, ʦʪʩʯʝʪʦʚ ʚʦ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜʘʭ, ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ 

ʋʕʉ ʇɾ. 

ʅʦʤʝʨ ʧʣʘʩʪʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʡ ʩʪʨʦʢʠ ʚʚʦʜʘ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʩʪʨʦʢʠ ʚʚʦʜʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʢʥʦʧʢʘ ʩʦ ʩʪʨʝʣʢʦʡ. ʇʨʠ ʥʘʞʘʪʠʠ ʵʪʦʡ ʢʥʦʧʢʠ ʧʦʷʚʠʪʩʷ ʚʳʧʘʜʘʶʱʠʡ ʩʧʠʩʦʢ 

ʩʪʨʦʢ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ ʥʦʤʝʨ ʧʣʘʩʪʘ. ʅʦʤʝʨ ʧʣʘʩʪʘ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʵʪʦʛʦ ʩʧʠʩʢʘ. 

ʊʠʧ ʧʣʘʩʪʘ (ʢʦʣʣʝʢʪʦʨ, ʥʝʢʦʣʣʝʢʪʦʨ) ʚʳʙʠʨʘʝʪʩʷ ʚ ʦʢʥʝ çʊʠʧ ʧʣʘʩʪʘè. 
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¶  ʆʙʨʘʙʦʪʢʘ 

 

ʈʘʙʦʪʘ ʩ ʜʘʥʥʳʤʠ ʧʦ ʩʢʚʘʞʠʥʝ ʜʦʣʞʥʘ ʥʘʯʠʥʘʪʴʩʷ ʩ ʫʪʦʯʥʝʥʠʷ ʋʕʉ ʇɾ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦ 

ʭʦʨʦʰʝʤ ʢʘʯʝʩʪʚʝ ʜʘʥʥʳʭ. ɼʣʷ ʵʪʦʛʦ ʥʘʞʤʠʪʝ ʢʥʦʧʢʫ çʆʙʨʘʙʦʪʢʘè. ʇʦʩʣʝ ʦʙʨʘʙʦʪʢʠ ʥʘ 

ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ ʦʢʥʦ. 

 

 
 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʨʘʙʦʪʳ ʧʨʦʛʨʘʤʤʳ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʶʪʩʷ ʥʘʡʜʝʥʥʳʝ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ, ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʧʣʘʩʪʘʤ ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ, ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʠ 

ʥʝʚʷʟʢʠ ʧʦʢʘʟʘʥʠʡ ʟʦʥʜʦʚ ʚ ʦʧʦʨʥʳʭ ʧʣʘʩʪʘʭ, ʦʙʱʠʡ ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ 

ʨʘʩʯʝʪʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪʩʯʝʪʦʚ.  
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ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʜʦʣʞʥʘ ʙʳʪʴ ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʴ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʧʦʢʘʟʘʥʠʡ. ʕʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʧʦʢʘʟʘʥʠʡ (ʨʝʘʣʠʟʦʚʘʥʘ 

ʠ ʛʨʘʬʠʯʝʩʢʘʷ ʬʦʨʤʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʫʪʝʤ ʚʳʚʦʜʘ ʥʘ ʤʦʥʠʪʦʨ ʢʦʨʨʝʢʪʠʨʦʚʦʯʥʳʭ ʛʨʘʬʠʢʦʚ 

ʦʪʜʝʣʴʥʦ ʧʦ ʢʘʞʜʦʤʫ ʟʦʥʜʫ) ʠ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʩʦʦʪʚʝʪʩʪʚʠʷ ʦʪʩʯʝʪʦʚ, ʩʥʷʪʳʭ ʩ ʢʘʨʦʪʘʞʥʳʭ 

ʢʨʠʚʳʭ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʟʦʥʜʦʚ ʠ ʨʘʩʩʯʠʪʘʥʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠ. ʋʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ - 

ʫʩʨʝʜʥʝʥʥʳʝ ʧʦ ʚʳʙʨʘʥʥʳʤ ʟʦʥʜʘʤ ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʥʘ ʦʞʠʜʘʝʤʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ 

ʨʘʩʭʦʞʜʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʦʪʩʯʝʪʦʚ. ʋʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ, ʨʘʚʥʳʡ ʝʜʠʥʠʮʝ 

ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʨʘʩʭʦʞʜʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʥʠʡ ʟʦʥʜʦʚ ʧʨʠʤʝʨʥʦ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʨʝʜʧʦʣʘʛʘʝʤʳʤ ʧʦʛʨʝʰʥʦʩʪʷʤ ʠʟʤʝʨʝʥʠʡ. 

ʇʦ ʫʤʦʣʯʘʥʠʶ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʚʩʝ ʟʦʥʜʳ ʤʦʛʫʪ ʠʤʝʪʴ ʥʝʟʘʚʠʩʷʱʠʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ 

ʩʣʫʯʘʡʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ (5-10% ʚʝʣʠʯʠʥʳ). ʂʨʦʤʝ 

ʪʦʛʦ, ʟʦʥʜʳ ɹʂɿ, ɹʂ ʠʤʝʶʪ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʘʜʜʠʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʝʣʠʯʠʥʦʡ 0.5 

ʆʤÖʤ, ʟʦʥʜʳ ɺʀʂʀɿ ï 0.5 ʛʨʘʜʫʩʘ, ʘ ʟʦʥʜʳ ʀʂ ï 5 ʤʉʤ/ʤ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ ʪʘʢʞʝ, ʯʪʦ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʟʦʥʜʦʚ ʤʦʛʫʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ, ʚʪʨʦʝ 

ʧʨʝʚʦʩʭʦʜʷʱʠʝ ʩʣʫʯʘʡʥʳʝ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʟʦʥʜʦʚ, ʠʤʝʶʱʠʭ ʙʦʣʴʰʠʝ ʠʩʢʘʞʝʥʠʷ ʤʘʩʰʪʘʙʦʚ 

ʟʘʧʠʩʝʡ ʠʣʠ ʩʜʚʠʛʦʚ ʥʫʣʝʚʳʭ ʣʠʥʠʡ ʟʘʧʠʩʝʡ, ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʟʤʝʥʠʪʴ (ʫʚʝʣʠʯʠʪʴ) ʜʣʷ ʵʪʠʭ 

ʟʦʥʜʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʦʞʠʜʘʝʤʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʩʣʫʯʘʡʥʳʭ ʧʦʛʨʝʰʥʦʩʪʷʭ ʠʟʤʝʨʝʥʠʡ ʟʘʣʦʞʝʥʳ ʠ ʚ ʧʨʦʛʨʘʤʤʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ. ʀʭ ʧʨʦʩʤʦʪʨ, ʘ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠ 

ʠʟʤʝʥʝʥʠʝ, ʚʦʟʤʦʞʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʫʥʢʪʦʚ ʤʝʥʶ çʇʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡè, 

ʠʤʝʶʱʠʭʩʷ ʚ ʧʨʦʛʨʘʤʤʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʚ ʧʨʦʛʨʘʤʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʣʘʩʪʦʚ. ɺ ʧʨʦʛʨʘʤʤʝ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʧʨʠ ʵʪʦʤ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʟʘʜʘʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʥʠʟʦʪʨʦʧʠʠ ʧʣʘʩʪʦʚ (ʧʦ ʫʤʦʣʯʘʥʠʶ 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʥʠʟʦʪʨʦʧʠʠ ʨʘʚʥʦ 2). ʆʥʦ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 1.0 ʜʦ 4.0.  ʄʦʞʥʦ ʟʘʜʘʚʘʪʴ ʪʘʢʞʝ ʠ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʦʧʦʨʥʦʛʦ ʧʣʘʩʪʘ (ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʨʘʚʥʦ 15) ʠ ʦʥʦ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʦʪ 1 ʜʦ 60. 

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʩʭʦʞʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ ʥʝ ʚʳʭʦʜʠʪ ʟʘ 

ʨʘʤʢʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʧʦʛʨʝʰʥʦʩʪʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ (ʥʝʚʷʟʢʠ ʥʝ ʧʨʝʚʦʩʭʦʜʷʪ ʧʦ 

ʤʦʜʫʣʶ 1), ʦʩʥʦʚʘʥʠʡ ʩʯʠʪʘʪʴ ʠʟʤʝʨʝʥʠʷ ʥʝʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʝʪ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ ʦʙʲʷʩʥʝʥʠʝ ʠʤʝʶʱʠʤʩʷ ʨʘʩʭʦʞʜʝʥʠʷʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ ʥʘʣʠʯʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʠʟʤʝʨʝʥʠʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. 

ʇʨʠʟʥʘʢʦʤ ʵʪʦʛʦ ʯʘʩʪʦ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʪʦʯʝʢ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ Rf, Rt ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶɦ ʝʤ ʢʨʦʩʩʧʣʦʪʝ ʦʪ ʙʠʩʩʝʢʪʨʠʩʳ, ʪ.ʝ. ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝʚʷʟʦʢ. ʊʘʢʦʝ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʫ ʢʘʞʜʦʛʦ ʟʦʥʜʘ ʤʦʞʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʠ ʧʦ ʟʥʘʯʝʥʠʷʤ ʩʨʝʜʥʠʭ 

ʥʝʚʷʟʦʢ (ʧʨʠ ʠʭ ʨʘʩʯʝʪʝ ʫʯʠʪʳʚʘʝʪʩʷ ʟʥʘʢ ʥʝʚʷʟʢʠ).  

ʇʨʠ ʘʥʘʣʠʟʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʦʚʝʜʝʥʠʷ ʥʝʚʷʟʦʢ ʙʳʚʘʝʪ ʧʦʣʝʟʥʳʤ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʵʪʦʛʦ 

ʧʦʚʝʜʝʥʠʷ ʧʦ ʟʦʥʜʘʤ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʜʨʫʛ ʜʨʫʛʫ ʛʣʫʙʠʥʥʦʩʪʴʶ (ʥʘʧʨʠʤʝʨ, ʟʦʥʜʦʚ ʀʂ ʠ 

ʜʣʠʥʥʳʭ ʛʨʘʜʠʝʥʪ-ʟʦʥʜʦʚ), ʧʦʩʢʦʣʴʢʫ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʦʜʥʠʭ 

ʟʦʥʜʦʚ ʧʨʠ ʠʭ ʥʝ ʫʯʝʪʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʚʝʨʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʋʕʉ ʧʣʘʩʪʘ ʠʣʠ ʇɾ ʠ, ʪʝʤ 

ʩʘʤʳʤ, ʩʢʘʟʘʪʴʩʷ ʥʘ ʨʘʩʯʝʪʥʳʭ ʧʦʢʘʟʘʥʠʷʭ ʜʨʫʛʠʭ ʟʦʥʜʦʚ. ʎʝʣʝʚʘʷ ʫʩʪʘʥʦʚʢʘ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ 

ʵʪʦʡ ʦʧʝʨʘʮʠʠ - ʧʦʠʩʢ ʠʩʢʘʞʝʥʠʡ ʤʘʩʰʪʘʙʦʚ ʠ (ʠʣʠ) ʩʜʚʠʛʦʚ ʥʫʣʝʚʳʭ ʣʠʥʠʡ ʟʘʧʠʩʝʡ ʫ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʯʠʩʣʘ ʟʦʥʜʦʚ, ʥʘʣʠʯʠʝʤ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʫʱʝʩʪʚʝʥʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ. 
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʮʝʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʷʪʴ 

ʦʙʨʘʙʦʪʢʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷʭ ʦ ʥʘʣʠʯʠʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʪʦʛʦ ʠʣʠ 

ʠʥʦʛʦ ʪʠʧʘ ʚ ʧʦʢʘʟʘʥʠʷʭ ʨʘʟʣʠʯʥʳʭ ʟʦʥʜʦʚ. ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʥʘʣʠʯʠʝ ʚ ʧʦʢʘʟʘʥʠʷʭ ʟʦʥʜʘ ʠ 

ʩʜʚʠʛʘ ʥʫʣʝʚʦʡ ʣʠʥʠʠ ʠ ʠʩʢʘʞʝʥʠʷ ʤʘʩʰʪʘʙʘ ʟʘʧʠʩʠ ʩʯʠʪʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʳʤ, ʝʩʣʠ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ ʥʝ ʧʨʝʚʳʰʘʶʪ ʩʘʤʠʭ ʚʝʣʠʯʠʥ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ (ʠ, ʝʩʣʠ 

ʙʠʩʩʝʢʪʨʠʩʘ ʧʨʦʭʦʜʠʪ ʚʥʝ ʜʦʚʝʨʠʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʨʝʰʝʥʠʡ, ʦʛʨʘʥʠʯʝʥʥʦʡ ʥʘ ʢʨʦʩʩʧʣʦʪʝ 

ʦʛʠʙʘʶʱʠʤʠ), ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʢ ʧʦʠʩʢʫ ʜʣʷ ʵʪʦʛʦ ʟʦʥʜʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʢʘʢʦʛʦ-ʣʠʙʦ ʦʜʥʦʛʦ ʪʠʧʘ (ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʝʪʩʷ ʚʘʨʠʘʥʪʫ ʩ ʤʝʥʴh ʠʤʠ ʥʝʚʷʟʢʘʤʠ). 

 

 
 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʘʙʦʪʳ ʜʦʣʞʝʥ ʷʚʣʷʪʴʩʷ ʚʳʚʦʜ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ ʦ ʢʘʯʝʩʪʚʝ ʢʨʠʚʳʭ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʢʨʠʚʳʭ) ʠ ʫʪʦʯʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʋʕʉ ʇɾ. 

 

 



 

72 

 
 

ɺʳʚʦʜ ʦ ʢʘʯʝʩʪʚʝ ʢʨʠʚʳʭ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʭʘʨʘʢʪʝʨʫ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ:  

- ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʤʦʞʝʪ ʧʨʠʧʠʩʳʚʘʪʴʩʷ ʪʦʣʴʢʦ ʢʨʠʚʳʤ ʪʝʭ ʟʦʥʜʦʚ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʠʩʪ-

ʨʠʨʦʚʘʥʳ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʠʩʢʘʞʝʥʠʡ;  

- ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʝʣʘʝʪʩʷ ʦ ʢʨʠʚʳʭ ʪʝʭ ʟʦʥʜʦʚ, ʚ ʧʦʢʘʟʘʥʠʷʭ 
ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʣʠʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ.  

ʇʨʠ ʧʝʨʚʦʤ ʧʨʦʭʦʜʝ ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʝʞʠʤʝ ʫʪʦʯʥʝʥʠʷ ʋʕʉ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, 

ʧʨʠ ʧʦʩʣʝʜʫʶʱʠʭ - ʚ ʨʝʞʠʤʝ ʫʪʦʯʥʝʥʠʷ ʋʕʉ ʇɾ ʠ ʚʳʷʚʣʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʥhʦʩʪʝʡ 

ʠʟʤʝʨʝʥʠʡ ʚ ʦʪʤʝʯʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʟʦʥʜʘʭ. ʇʨʠ ʵʪʦʤ ʥʘʞʘʪʠʝʤ ʣʝʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʤʦʛʫʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ (ʩʥʠʤʘʪʴʩʷ) ʧʨʠʟʥʘʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʠʩʢʘ 

ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʭ ʠ ʘʜʜʠʪʠʚʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ ʧʦ ʦʪʜʝʣʴʥʳʤ ʟʦʥʜʘʤ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ ʤʦʞʥʦ ʚʳʜʘʪʴ ʥʘ ʧʝʯʘʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ 

ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʧʘʣʝʪʦʢ ʩ ʢʦʤʧʣʝʢʩʥʳʤʠ ʢʨʠʚʳʤʠ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʜʣʷ ʚʩʝʭ 

ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ 

 



 

73 

¶ ɻʨʘʬʠʢʘ 

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʧʨʦʩʤʦʪʨ ʢʦʨʨʝʢʪʠʨʦʚʦʯʥʳʭ ʛʨʘʬʠʢʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ  

ʚʳʚʦʜʘ ʦ ʢʘʯʝʩʪʚʝ ʜʠʘʛʨʘʤʤ. 

 

 

 
 

ʇʨʦʩʤʦʪʨ ʢʦʨʨʝʢʪʠʨʦʚʦʯʥʳʭ ʛʨʘʬʠʢʦʚ - ʫʜʦʙʥʘʷ ʬʦʨʤʘ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʥʠʡ ʟʦʥʜʦʚ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʨʘʩʭʦʞʜʝʥʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ 

ʦʪʩʯʝʪʦʚ ʥʝ ʚʳʭʦʜʠʪ ʟʘ ʨʘʤʢʠ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʦ ʧʦʛʨʝʰʥʦʩʪʷʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ (ʦʪʩʯʝʪʳ, 

ʠʟʦʙʨʘʞʘʝʤʳʝ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʚ ʧʝʨʝʩʝʢʘʶʪ ʙʠʩʩʝʢʪʨʠʩʫ), ʦʩʥʦʚʘʥʠʡ ʩʯʠʪʘʪʴ ʠʟʤʝʨʝʥʠʷ 

ʥʝʢʘʯʝʩʪʚʝʥʥʳʤʠ ʥʝʪ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʧʳʪʘʪʴʩʷ ʥʘʡʪʠ ʦʙʲʷʩʥʝʥʠʝ 

ʠʤʝʁɦ ʠʤʩʷ ʨʘʩʭʦʞʜʝʥʠʷʤ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʬʘʢʪʠʯʝʩʢʠʭ ʦʪʩʯʝʪʦʚ ʥʘʣʠʯʠʝʤ ʚ ʨʝʟʫʣʴʪʘʪʘʭ 
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ʠʟʤʝʨʝʥʠʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ. ʇʨʠʟʥʘʢʦʤ ʵʪʦʛʦ ʯʘʩʪʦ ʠ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʪʦʯʝʢ ʩ ʢʦʦʨʜʠʥʘʪʘʤʠ rf, rt ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʢʨʦʩʩ - ʧʣʦʪʝ ʦʪ ʙʠʩʩʝʢʪʨʠʩʳ, ʪ.ʝ. 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝʚʷʟʦʢ. ʈʝʢʦʤʝʥʜʘʮʠʷ ʧʦ ʚʳʚʦʜʫ ʦ ʢʘʯʝʩʪʚʝ ʜʠʘʛʨʘʤʤ: ʜʠʘʛʨʘʤʤʳ 

ʟʦʥʜʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʦʙʨʘʙʦʪʢʝ ʙʝʟ ʧʦʠʩʢʘ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ 

ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩ ʭʦʨʦʰʠʤ ʢʘʯʝʩʪʚʦʤ, ʩ ʧʦʠʩʢʦʤ - ʢ ʢʘʪʝʛʦʨʠʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ, a ʝʩʣʠ ʟʦʥʜ ʙʳʣ ʠʩʢʣʶʯʝʥ ʠʟ ʦʙʨʘʙʦʪʢʠ - ʢ ʢʘʪʝʛʦʨʠʠ ʙʨʘʢʘ. ʈʘʟʫʤʝʝʪʩʷ, ʧʨʠ 

ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ ʚ ʨʘʩʯʝʪ ʚʝʣʠʯʠʥʫ ʚʳʷʚʣʝʥʥʳʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʧʦʛʨʝʥhʦʩʪʝʡ ʠ 

ʥʘʜʝʞʥʦʩʪʴ ʵʪʦʛʦ ʚʳʷʚʣʝʥʠʷ. 

¶ ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʜʠʘʛʨʘʤʤ 

ʇʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʢʦʨʨʝʢʪʫʨ ʧʨʦʛʨʘʤʤʦʡ çʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘè ʜʣʷ ʜʠʘʛʨʘʤʤ ʕʂ ʠ ʀʂ ʠʣʠ ʠʭ 

ʨʫʯʥʦʛʦ ʚʚʦʜʘ ʜʣʷ ʧʨʦʠʟʚʦʣʴʥʳʭ ʜʠʘʛʨʘʤʤ ʤʦʞʝʪ ʙʳʪʴ ʧʨʦʠʟʚʝʜʝʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʜʠʘʛʨʘʤʤ 

ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʜʠʘʛʨʘʤʤʳ ʢʦʨʨʝʢʪʫʨ ʪʠʧʘ: 

- "ʠʩʢʘʞʝʥʠʝ ʤʘʩʰʪʘʙʘ ʟʘʧʠʩʠ"; 

- "ʩʜʚʠʛ ʥʫʣʝʚʦʡ ʣʠʥʠʠ ʟʘʧʠʩʠ". 

ʂʦʨʨʝʢʪʫʨʳ ʚʚʦʜʷʪʩʷ ʚʳʙʦʨʦʤ ʧʫʥʢʪʘ ʤʝʥʶ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ\ʆʮʝʥʢʘ 

ʢʘʯʝʩʪʚʘè (ʢʥʦʧʢʘ ) ʠ ʤʦʛʫʪ ʙʳʪʴ ʚʚʝʜʝʥʳ ʚʦ ʚʩʝ ʜʠʘʛʨʘʤʤʳ, ʠʤʝʶʱʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʧʦʛʨʝʰʥʦʩʪʠ, ʦʪʣʠʯʥʳʝ ʦʪ 1.0 ʚ ʤʘʩʰʪʘʙʝ ʟʘʧʠʩʠ ʠ 0.0 ʚ ʩʜʚʠʛʝ ʥʫʣʝʚʦʡ ʣʠʥʠʠ ʟʘʧʠʩʠ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʟ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʩʧʠʩʢʘ ʜʠʘʛʨʘʤʤ. ʇʨʦʛʨʘʤʤʘ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʤʥʦʛʦʢʨʘʪʥʦʝ 

ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʮʝʜʫʨ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ. ʇʦʵʪʦʤʫ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʤʦʞʥʦ 

ʚʝʨʥʫʪʴʩʷ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʚʘʨʠʘʥʪʫ ʜʠʘʛʨʘʤʤ (ʩʜʝʣʘʪʴ ʦʙʨʘʪʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ). ɼʣʷ ʵʪʦʛʦ 

ʥʫʞʥʦ ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ ʚ ʦʢʦʰʢʝ çʆʙʨʘʪʥʳʝ ʢʦʨʨʝʢʪʫʨʳè (ʧʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʦʙʨʘʪʥʳʭ 

ʢʦʨʨʝʢʪʫʨ ʧʨʠʦʙʨʝʪʫʪ ʩʠʥʠʡ ʮʚʝʪ), ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʥʘʞʘʪʴ ʢʥʦʧʢʠ  çʂʦʨʨʝʢʪ. ʜʠʘʛʨ.è 

(ʚʳʙʨʘʪʴ ʥʫʞʥʳʝ ʜʠʘʛʨʘʤʤʳ) ʠ çʂʦʨʨʝʢʪʠʨʦʚʘʪʴè. 
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¶  ɸʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ  

ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʠʘʤʝʪʨʝ ʩʢʚʘʞʠʥʳ ʠ ʋʕʉ ʇɾ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʚʚʝʜʝʥʥʳʝ ʘʧʨʠʦʨʥʳʝ ʟʥʘʯʝʥʠʷ ʠʣʠ ʜʠʘʛʨʘʤʤʳ ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ ʠ ʢʘʚʝʨʥʦʤʝʨʘ. ɼʣʷ ʵʪʦʛʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʫʥʢʪ ʤʝʥʶ çʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ \ ɸʧʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷè ʠʣʠ ʢʥʦʧʢʘ . 

X] - ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʚʝʜʝʥʥʦʝ ʘʧʨʠʦʨʥʦʝ ʟʥʘʯʝʥʠʝ 

[ ] - ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʜʠʘʛʨʘʤʤʘ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʠʘʛʨʘʤʤʳ ʢʘʚʝʨʥʦʤʝʨʘ ʠʣʠ ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʚʳʙʦʨ X 

 

ʋʪʦʯʥʝʥʠʝ ʋʕʉ ʇɾ ʧʦ ʜʘʥʥʳʤ ɹʂɿ, ɹʂ, ʀʂ ʚ ʦʜʥʦʤ ʦʧʦʨʥʦʤ ʧʣʘʩʪʝ 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʟʥʘʯʝʥʠʝ ʋʕʉ ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʝ ʩ 

ʧʦʤʦʱʴʶ ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ (ʠʣʠ ʟʘʜʘʥʥʦʝ ʘʧʨʠʦʨʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʝʛʦ ʜʘʥʥʳʭ). ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʠ ʵʪʦʡ ʦʧʝʨʘʮʠʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʷʝʪʩʷ ʦʜʠʥ ʤʦʱʥʳʡ ʥʝʧʨʦʥʠʮʘʝʤʳʡ ʧʣʘʩʪ, 

ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʙʝʟ ʢʘʚʝʨʥ. ɿʘʪʝʤ ʚʳʙʠʨʘʝʪʩʷ ʧʫʥʢʪ ʤʝʥʶ çʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ / 

ʋʪʦʯʥʝʥʠʝ ʋʕʉ ʇɾ ʧʦ ʧʣʘʩʪʫè. 

ʇʨʠ ʚʭʦʜʝ ʚ ʧʨʦʛʨʘʤʤʫ ʩʥʠʤʘʶʪʩʷ ʦʪʩʯʝʪʳ ʟʦʥʜʦʚ ɹʂɿ, ʇɿ, ɹʂ, ʀʂ  ʨʝʟʠʩʪʠʚʠʤʝʪʨʘ 

ʠ ʢʘʚʝʨʥʦʤʝʨʘ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ). ʇʦ ʠʩʧʨʘʚʣʝʥʥʳʤ ʟʘ ʩʢʚʘʞʠʥʫ ʂʉ ʟʦʥʜʦʚ ɹʂɿ, ʇɿ, ɹʂ, ʀʂ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʥʘʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ (ʋʕʉ) ʧʣʘʩʪʘ ʠ ʩʪʨʦʠʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ ʢʨʠʚʘʷ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʅʘ ʧʘʣʝʪʢʫ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʣʠʥʦʡ 

ʟʦʥʜʘ, ʥʘʥʦʩʷʪʩʷ ʥʝ ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʩʢʚʘʞʠʥʫ ʦʪʩʯʝʪʳ ʢʨʠʚʳʭ ɹʂɿ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ). ʅʘ 

ʧʘʣʝʪʢʫ ʥʘʥʦʩʷʪʩʷ ʠ ʦʪʩʯʝʪʳ ʟʦʥʜʦʚ ɹʂ, ʀʂ, ʇɿ (ʧʨʠ ʠʭ ʥʘʣʠʯʠʠ), ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ 

ʩʢʚʘʞʠʥʫ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʚʥʳ ʟʥʘʯʝʥʠʶ ʋʕʉ ʧʣʘʩʪʘ. ʇʦʵʪʦʤʫ ʦʥʠ ʥʘʥʦʩʷʪʩʷ ʥʘ ʪʫ 

ʯʘʩʪʴ ʧʘʣʝʪʢʠ, ʛʜʝ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʧʨʘʚʘʷ ʚʝʪʚʴ ʢʨʠʚʦʡ ʟʦʥʜʠʨʦʚʘʥʠʷ. ʅʘ ʧʘʣʝʪʢʝ ʪʘʢʞʝ 

ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʣʠʥʠʷ ɟʧ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʧʨʘʚʦʡ ʚʝʪʚʠ ʢʨʠʚʦʡ ʟʦʥʜʠʨʦʚʘʥʠʷ 
(ʋʕʉ ʧʣʘʩʪʘ). ʂʨʠʚʳʝ, ʦʪʩʯʝʪʳ ʢʦʪʦʨʳʭ ʠʩʧʨʘʚʣʷʶʪʩʷ ʟʘ ʩʢʚʘʞʠʥʫ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʋʕʉ ʧʣʘʩʪʘ, ʟʘʨʘʥʝʝ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʩʧʠʩʢʘ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ 

ʨʘʟʨʝʟʘ / ɺʳʙʦʨ ʟʦʥʜʦʚ ʕʂ, ʕʄʂ ʜʣʷ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠè.  

ʉ ʮʝʣʴʶ ʫʯʝʪʘ ʘʥʠʟʦʪʨʦʧʠʠ ʧʘʣʝʪʢʠ ɹʂɿ ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʘʥʠʟʦʪʨʦʧʠʠ ɚʧ ʦʪ 1 ʜʦ 4. ʅʘʧʨʠʤʝʨ, ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʝ ʟʥʘʯʝʥʠʷ ɚʧ ʧʣʘʩʪʦʚ ʛʣʠʥ ʚ ɿʘʧʘʜʥʦʡ 
ʉʠʙʠʨʠ, ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1.5 ï 2. 

ʄʘʨʢʝʨ  ʦʪʩʯʝʪʘ ʢʘʞʜʦʡ ʢʨʠʚʦʡ ʂʉ ʠʟʦʙʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘ, ʥʠʞʥʷʷ ʠ 

ʚʝʨʭʥʷʷ ʩʪʦʨʦʥʳ ʢʦʪʦʨʦʛʦ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʫʯʝʪʦʤ ʟʘʜʘʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʟʦʥʜʘ. ʊʦ ʝʩʪʴ, ʯʝʤ ʜʣʠʥʥʝʝ ʧʨʷʤʦʫʛʦʣʴʥʳʡ ʤʘʨʢʝʨ, ʪʝʤ ʥʠʞʝ ʜʦʧʫʩʪʠʤʘʷ 

ʪʦʯʥʦʩʪʴ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʦʛʦ ʟʦʥʜʘ. ɼʘʞʝ ʪʦ, ʯʪʦ ʢʨʠʚʘʷ ʟʦʥʜʠʨʦʚʘʥʠʷ ʣʠʰʴ ʢʘʩʘʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʩʪʦʨʦʥ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʤʘʨʢʝʨʘ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʢʘʯʝʩʪʚʝ ʟʘʧʠʩʠ 

ʟʦʥʜʘ (ʤʳ ʫʣʦʞʠʣʠʩʴ ʚ ʜʦʧʫʩʪʠʤʫʶ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ). 

ɽʩʣʠ ʟʦʥʜʳ ʕʂ, ʀʂ ʥʝ ʠʤʝʶʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʠʟʤʝʨʝʥʠʡ, ʘ ʟʥʘʯʝʥʠʷ 

ʋʕʉ ʇɾ ʠ ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ ʚʝʨʥʳ, ʪʦ ʦʪʩʯʝʪʳ ʢʨʠʚʳʭ ʂʉ ʭʦʨʦʰʦ ʣʦʞʘʪʩʷ ʥʘ ʬʘʢʪʠʯʝʩʢʫʶ 

ʢʨʠʚʫʶ ʟʦʥʜʠʨʦʚʘʥʠʷ (ɹʂɿ) ʠ ʣʠʥʠʁ ɟʧ   (ɹʂ, ʀʂ, ʇɿ).  
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ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ ʣʠʙʦ ʫʪʦʯʥʷʪʴ ʠʣʠ ʟʥʘʯʝʥʠʝ ʋʕʉ ʇɾ, ʠʣʠ ʜʠʘʤʝʪʨʘ 

ʩʢʚʘʞʠʥʳ (ʝʩʣʠ ʥʝʪ ʢʘʚʝʨʥʦʤʝʪʨʠʠ), ʣʠʙʦ ʧʝʨʝʙʠʨʘʪʴ ʧʘʣʝʪʢʠ ʩ ʨʘʟʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʥʠʟʦʪʨʦʧʠʠ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʫʜʘʩʪʩʷ ʥʘʠʣʫʯʰʠʤ ʦʙʨʘʟʦʤ ʩʦʚʤʝʩʪʠʪʴ 

ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʂʉ ʩ  ʧʘʣʝʪʦʯʥʳʤʠ. ʅʘ ʨʠʩʫʥʢʝ ʥʠʞʝ ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ 

ɟc ʟʘʚʳʰʝʥʦ, ʧʦʵʪʦʤʫ ʬʘʢʪʠʯʝʩʢʠʝ ʦʪʩʯʝʪʳ ʢʦʨʦʪʢʠʭ ʠ ʩʨʝʜʥʝʛʦ ʟʦʥʜʦʚ ɹʂɿ ʥʘʭʦʜʷʪʩʷ ʥʠʞʝ 

ʬʘʢʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ɹʂɿ. ɿʘʥʠʞʝʥʠʝ ʂʉ ʢʦʨʦʪʢʠʭ ʟʦʥʜʦʚ 5ʀʂ ʠ ʧʦʪʝʥʮʠʘʣ-ʟʦʥʜʘ ʪʘʢʞʝ 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʟʥʘʯʝʥʠʝ ʋʕʉ ʇɾ ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ. ʉʪʝʧʝʥʴ ʨʘʩʭʦʞʜʝʥʠʷ 

ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʧʘʣʝʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʢʨʠʚʳʭ ʂʉ ʟʦʥʜʦʚ ʕʂ ʠ ʢʘʞʫʱʝʡʩʷ ʧʨʦʚʦʜʠʤʦʩʪʠ ʟʦʥʜʦʚ 

ʀʂ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʝʣʠʯʠʥʝ ʥʝʚʷʟʢʠ ʢʦʥʢʨʝʪʥʦʛʦ ʟʦʥʜʘ. 
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ʋʪʦʯʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʘʣʝʪʢʠ ʚʚʝʨʭ ʠ ʚʥʠʟ 

ʜʦ ʥʘʠʣʫʯʰʝʛʦ ʩʦʚʧʘʜʝʥʠʷ ʢʨʠʚʦʡ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʧʦʩʪʨʦʝʥʥʦʡ ʧʦ ʟʦʥʜʘʤ ʕʂ, ʀʂ, ʩ ʧʘʣʝʪʦʯʥʦʡ 

ʢʨʠʚʦʡ ɹʂɿ. ʇʨʠ ʵʪʦʤ ʥʘ ʧʘʣʝʪʢʫ ʥʘʥʦʩʷʪʩʷ ʬʘʢʪʠʯʝʩʢʠʝ ʦʪʩʯʝʪʳ ʟʦʥʜʦʚ ɹʂɿ, ʥʝ 

ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʩʢʚʘʞʠʥʫ ʠ ʦʪʩʯʝʪʳ ʟʦʥʜʦʚ ɹʂ, ʀʂ, ʇɿ, ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʩʢʚʘʞʠʥʫ ʩ 

ʫʯʝʪʦʤ ʤʝʥʷʶʱʝʛʦʩʷ ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ.  

ʇʨʠ ʫʪʦʯʥʝʥʠʠ ʜʠʘʤʝʪʨʘ ʩʢʚʘʞʠʥʳ ʧʝʨʝʤʝʱʝʥʠʝ ʧʘʣʝʪʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʩʯʝʪʦʚ 

ʢʨʠʚʳʭ ʂʉ ʟʦʥʜʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʚʘ ʥʘʧʨʘʚʦ (ʠ ʥʘʦʙʦʨʦʪ). 

ʉʣʫʯʘʡ, ʢʦʛʜʘ ʦʪʩʯʝʪ ʢʘʢʦʛʦ-ʣʠʙʦ ʟʦʥʜʘ ʕʂ, ʀʂ ʥʝ ʫʜʘʝʪʩʷ ʭʦʨʦʰʦ ʩʦʚʤʝʩʪʠʪʴ ʩ 

ʧʘʣʝʪʦʯʥʦʡ ʢʨʠʚʦʡ, ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ; ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʪʦ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ.  

ɽʩʣʠ ʥʝʪ ʜʘʥʥʳʭ ʟʦʥʜʦʚ ɹʂɿ, ʘ ʝʩʪʴ ʪʦʣʴʢʦ ʜʘʥʥʳʝ ʟʦʥʜʦʚ ɹʂ, ʀʂ ʠ ʧʦʪʝʥʮʠʘʣ-ʟʦʥʜʘ, 

ʠʟʣʦʞʝʥʥʘʷ ʚʳʰʝ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʋʕʉ ʇɾ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʧʨʦʩʪʦ ʥʘ 

ʧʘʣʝʪʢʫ ɹʂɿ (ʥʘ ʝʝ ʧʨʘʚʫʶ ʯʘʩʪʴ) ʥʘʥʦʩʷʪʩʷ ʪʦʣʴʢʦ ʦʪʩʯʝʪʳ ʢʨʠʚʳʭ ʂʉ ʟʦʥʜʦʚ ɹʂ, ʀʂ, ʇɿ 

(ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʩʢʚʘʞʠʥʫ). ɿʘʪʝʤ ʠʥʪʝʨʧʨʝʪʘʪʦʨ ʪʝʤʠ ʞʝ ʧʨʠʝʤʘʤʠ ʜʦʙʠʚʘʝʪʩʷ ʥʘʠʣʫʯʰʝʛʦ 

ʩʦʚʤʝʱʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʂʉ ʩ ʣʠʥʠʝʡ ɟʧ. ɼʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠ ʧʨʠ ʪʘʢʦʤ ʫʩʝʯʝʥʥʦʤ 
ʢʦʤʧʣʝʢʩʝ ʟʦʥʜʦʚ ʧʦʟʚʦʣʷʝʪ ʫʪʦʯʥʠʪʴ ʟʥʘʯʝʥʠʝ ʋʕʉ ʇɾ ʠ ʚʳʷʚʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʢʨʠʚʳʭ ʂʉ. ʆʜʥʘʢʦ, ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ɟc ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʢʦʨʦʪʢʠʭ ʟʦʥʜʦʚ ɹʂ, ʀʂ ʥʘ ʧʦʢʘʟʘʥʠʷ ʢʦʪʦʨʳʭ ʚʣʠʷʥʠʝ 

ʩʢʚʘʞʠʥʳ ʟʥʘʯʠʪʝʣʴʥʦ. ʊʘʢʠʝ ʟʦʥʜʳ ʝʩʪʴ, ʥʘʧʨʠʤʝʨ, ʚ ʘʧʧʘʨʘʪʫʨʝ ʕʂɺʈ (ʧʷʪʴ ʨʘʟʥʦʛʣʫʙʠʥʥʳʭ 

ʟʦʥʜʦʚ ɹʂ-5), 5ʀʂ, 2ɹʂ-35, 2ɹʂ-79.  
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ʇʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ ɟʧ/ɟʩ ʚ ʦʧʦʨʥʳʭ ʧʣʘʩʪʘʭ ʠʥʬʦʨʤʘʪʠʚʥʳʤʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 

ʋʕʉ ʇɾ ʦʩʪʘʶʪʩʷ ʪʦʣʴʢʦ ʟʦʥʜʳ ɹʂ. ʂʦʛʜʘ ʢʘʯʝʩʪʚʦ ʜʘʥʥʳʭ ɹʂ (ʥʘʧʨʠʤʝʨ, ʧʨʠʙʦʨʘ ʕʂɺʈ-76) 

ʭʦʨʦʰʝʝ ʠ ʟʥʘʯʝʥʠʝ ʋʕʉ ʇɾ ʦʧʨʝʜʝʣʝʥʦ ʚʝʨʥʦ, ʪʦ ʨʝʟʫʣʴʪʘʪ ʦʙʨʘʙʦʪʢʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 

 

ʅʠʞʝ ʥʘ ʨʠʩʫʥʢʝ ʧʦʢʘʟʘʥʦ, ʛʜʝ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʠʠ ɟʧ, ʥʘʭʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ ʂʉ 
ʟʦʥʜʦʚ ɹʂ ʧʨʠʙʦʨʘ ʕʂɺʈ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʋʕʉ ʇɾ ʟʘʚʳʰʝʥʦ. 

 

ʉʜʚʠʛ ʢʨʠʚʦʡ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʠ ʣʠʥʠʠ ɟʧ) ʜʦ ʥʘʠʣʫʯʰʝʛʦ ʩʦʚʧʘʜʝʥʠʷ ʩ ʧʘʣʝʪʦʯʥʦʡ 
ʢʨʠʚʦʡ (ʠ ʟʥʘʯʝʥʠʷʤʠ ʂʉ ʟʦʥʜʦʚ ɹʂ, ʀʂ, ɺʀʂʀɿ, ʇɿ) ʚʦʟʤʦʞʝʥ ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ Left,  

Right , Up, Down ʠʣʠ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ. 
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ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʮʚʝʪʘ ʤʘʨʢʝʨʘ ʦʪʩʯʝʪʘ ʠʣʠ ʣʠʥʠʠ ɟʧ ʧʦʜʚʝʜʠʪʝ ʢʫʨʩʦʨ ʤʳʰʠ ʢ 

ʤʘʨʢʝʨʫ ʦʪʩʯʝʪʘ (ʠʣʠ ʣʠʥʠʠ ɟʧ) ʥʘ ʧʘʣʝʪʢʝ ʠʣʠ ʚ ʪʘʙʣʠʮʝ "ʌʘʢʪʠʯʝʩʢʠʝ ʦʪʩʯʝʪʳ", ʥʘʞʤʠʪʝ 
ʦʜʥʦʚʨʝʤʝʥʥʦ Shift+ʣʝʚʘʷ ʢʥʦʧʢʘ ʤʳʰʠ. ɺʳʙʝʨʠʪʝ ʥʫʞʥʳʡ ʮʚʝʪ ʠ ʥʘʞʤʠʪʝ OK. ʇʦʩʣʝ ʵʪʦʛʦ 

ʤʘʨʢʝʨʳ ʦʪʩʯʝʪʦʚ ʠʣʠ ʣʠʥʠʷ ɟʧ ʧʝʨʝʨʠʩʫʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʙʨʘʥʥʳʤʠ ʮʚʝʪʘʤʠ 

ɼʘʥʥʳʝ ʟʦʥʜʦʚ ɹʂ (ʥʘʧʨʠʤʝʨ, ʕʂɺʈ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʋʕʉ ʇɾ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʷʭ ɟʧ/ɟʩ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʜʠʘʤʝʪʨʝ ʩʢʚʘʞʠʥʳ 

216 ʤʤ ʭʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ɟʧ/ɟʩ  > 1000. 

 

ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʀʂ, ɺʀʂʀɿ ʩ ʫʯʝʪʦʤ  

ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʚʦʟʥʠʢʘʝʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ, ʢʦʛʜʘ ʩʪʚʦʣ ʩʢʚʘʞʠʥʳ 

ʧʨʦʙʫʨʝʥ ʚʜʦʣʴ ʥʘʧʣʘʩʪʦʚʘʥʠ ̫ʚʩʢʨʳʪʳʭ ʧʦʨʦʜ.  

ɿʘʜʘʯʠ ʕʄʂ ʜʣʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʩʢʚʘʞʠʥʳ ʨʝʰʝʥʳ ʪʦʣʴʢʦ ʜʣʷ ʥʝʧʨʦʥʠʮʘʝʤʳʭ 

ʧʦʨʦʜ ʙʝʟ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʩʢʚʘʞʠʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʦʵʪʦʤʫ ʦʙʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʣʠʷʥʠʝ ʩʢʚʘʞʠʥʳ ʠ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ ʧʦʢʘʟʘʥʠʷ ʟʦʥʜʦʚ 

ʦʪʩʫʪʩʪʚʫʝʪ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ, ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʩʨʝʜʥʠʝ ʠ ʜʣʠʥʥʳʝ ʟʦʥʜʳ ʕʄʂ (ʫ ʀʂɿ-2 ʠ 5ʀʂ ʵʪʦ ʘʢʪʠʚʥʳʝ ʠ ʨʝʘʢʪʠʚʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʟʦʥʜʦʚ 3ʀ0.85; 3ʀ1,26; 3ʀ205, ʘ ʫ ɺʀʂʀɿ ï ʜʚʘ ʜʣʠʥʥʳʭ ʟʦʥʜʘ). ʇʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʢʚʘʞʠʥ, ʟʘʧʦʣʥʝʥʥʳʭ ʇɾ ʥʘ ʥʝʬʪʷʥʦʡ ʦʩʥʦʚʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ 

ʙʦʣʝʝ ʢʦʨʦʪʢʠʝ ʟʦʥʜʳ. 

ʇʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ɟʧ ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʘʥʠʟʦʪʨʦʧʠʠ ɚʧ  ʧʣʘʩʪʘ.  

ɺ ʧʨʦʛʨʘʤʤʝ ʨʝʘʣʠʟʦʚʘʥʦ ʜʚʝ ʧʨʦʮʝʜʫʨʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ:   

¶ ʚ  ʧʦʪʦʯʝʯʥʦʤ ʨʝʞʠʤʝ (ʧʫʥʢʪ ʤʝʥʶ çɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ / ʇʦʪʦʯʝʯʥʘ ̫

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡè); 

¶ ʚ ʧʦʧʣʘʩʪʦʚʦʤ ʨʝʞʠʤʝ (ʧʫʥʢʪ ʤʝʥʶ çɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ / ʇʦʧʣʘʩʪʦʚʘ ̫

ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡè). 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ 

ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ (ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ) 

¶ ʇʦʪʦʯʝʯʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ 

ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ɟʇ, ɚʇ  ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ ʚ 

ʧʦʪʦʯʝʯʥʦʤ ʨʝʞʠʤʝ. ʇʦʩʣʝ ʚʳʟʦʚʘ ʧʫʥʢʪʘ ʤʝʥʶ ñɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ / 

ʇʦʪʦʯʝʯʥʦʝ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡò  

ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ 
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ʂʨʠʚʳʝ ʀʂ, ɺʀʂʀɿ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʚʳʙʠʨʘʶʪʩʷ ʠʟ ʩʧʠʩʢʘ "ʂʨʠʚʳʝ ʀʂ, ɺʀʂʀɿ".  

ɿʥʘʯʝʥʠʝ ʫʛʣʘ ʥʘʢʣʦʥʘ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʦʙʳʯʥʦ ʩʯʠʪʳʚʘʝʪʩʷ ʩ ʢʨʠʚʦʡ ʠʥʢʣʠʥʦʤʝʪʨʠʠ 

(DEVI, INC ʠ ʪ.ʜ.), ʠʤʷ ʢʨʠʚʦʡ ʤʦʞʥʦ ʚʚʝʩʪʠ ʚʨʫʯʥʫʶ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʨʠʚʦʡ  

ʠʥʢʣʠʥʦʤʝʪʨʠʠ  ʚʝʣʠʯʠʥʫ ʫʛʣʘ ʥʘʢʣʦʥʘ ʥʫʞʥʦ ʟʘʜʘʪʴ ʚ ʦʢʥʝ "ɸʧʨʠʦʨ" 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ OK ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʢʨʠʚʳʝ ɟʇ, ɚʇ   ʚ ʫʢʘʟʘʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʨʘʟʨʝʟʘ ʩʢʚʘʞʠʥʳ. 
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¶ ʇʦʧʣʘʩʪʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ 
ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨʳ ɟʧ, ɚʧ  ʧʦ ʜʘʥʥʳʤ ʀʂ, ɺʀʂʀɿ ʚ 

ʧʦʧʣʘʩʪʦʚʦʤ ʨʝʞʠʤʝ.  

ʇʦʩʣʝ ʚʳʟʦʚʘ ʧʫʥʢʪʘ ʤʝʥʶ çɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ / ʇʦʧʣʘʩʪʦʚʘ ̫ʦʙʨʘʙʦʪʢʘ  

ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡè  ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ 

ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ɟʇ, ɚʇ ʥʝʧʨʦʥʠʮʘʝʤʳʭ ʧʣʘʩʪʦʚ ʧʦ ʀʂ, ɺʀʂʀɿ ʚ ʧʦʧʣʘʩʪʦʚʦʤ 
ʨʝʞʠʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦ ʞʝ ʧʘʣʝʪʦʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʯʪʦ ʠ ʧʨʠ  ʧʦʪʦʯʝʯʥʦʤ ʨʝʞʠʤʝ. 

ɿʦʥʜʳ ʀʂ, ɺʀʂʀɿ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ  ʆʙʨʘʙʦʪʢʠ ʀʂ, ɺʀʂʀɿ ʚ ʠʥʪʝʨʚʘʣʘʭ ʩ 

ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ ʚʳʙʠʨʘʶʪʩʷ ʧʦʩʣʝ ʚʭʦʜʘ ʚ ʧʫʥʢʪ ʤʝʥʶ çʆʧʨʝʜʝʣʝʥʠʝ ʵʣ. 

ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ / ɺʳʙʦʨ ʟʦʥʜʦʚ ʕʂ, ʕʄʂ ʜʣʷ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠè. 

 

 

ɿʘʪʝʤ ʦʪʙʠʚʘʶʪʩʷ ʛʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʘ ʦʙʨʘʙʦʪʢʠ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʤʘʨʢʝʨ 

ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʦʣʝ ʵʪʦʛʦ ʠʥʪʝʨʚʘʣʘ. 

ʇʦʩʣʝ ʚʳʟʦʚʘ ʧʫʥʢʪʘ ʤʝʥʶ çɻʦʨʠʟʦʥʪʘʣʴʥʳʡ ʩʪʚʦʣ / ʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ  

ʜʘʥʥʳʭ ʀʂ, ɺʀʂʀɿ ʚ ʨʘʟʨʝʟʘʭ ʩ ʧʦʧʝʨʝʯʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡè ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ 

ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ. 
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ʆʩʥʦʚʥʳʤ ʦʪʣʠʯʠʝʤ ʦʪ ʧʦʪʦʯʝʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʢʦʤʳʭ ʧʘʨʘʤʝʪʨʦʚ (ɟʇ, ɚʇ), ʧʦʩʢʦʣʴʢʫ ʦʮʝʥʠʚʘʶʪʩʷ ʠ 

ʘʙʩʦʣʶʪʥʳʝ ʧʦʛʨʝʰʥʦʩʪʠ ʠʭ ʦʧʨʝʜʝʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʥʝʚʷʟʢʠ ʢʘʢ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʟʦʥʜʘʤ, ʪʘʢ ʠ ʠʭ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ (ʫʨʦʚʝʥʴ ʩʦʦʪʚʝʪʩʪʚʠʷ) ʧʦ ʚʩʝʤʫ 

ʢʦʤʧʣʝʢʩʫ ʟʦʥʜʦʚ ʕʄʂ. 

 

 
 

ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʤʝʞʜʫ ʦʩʷʤʠ ʩʢʚʘʞʠʥʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʘʥʠʟʦʪʨʦʧʠʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʦʮʝʥʢʠ ɚʇ ʪʘʢʞʝ ʠʟʤʝʥʷʝʪʩʷ. ʅʘʠʙʦʣʝʝ ʥʘʜʝʞʥʦ ʟʥʘʯʝʥʠʝ ɚʇ 

ʦʧʨʝʜʝʣʷʝʪʩʷ, ʢʦʛʜʘ ʦʩʴ ʧʨʠʙʦʨʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʦʩʠ ʘʥʠʟʦʪʨʦʧʠʠ (ʠʣʠ ʧʘʨʘʣʣʝʣʴʥʘ 

ʥʘʧʣʘʩʪʦʚʘʥʠʶ ʛʣʠʥ, ʢʘʢ ʵʪʦ, ʦʙʳʯʥʦ, ʙʳʚʘʝʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ).  ɺ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʚʝʨʪʠʢʘʣʴʥʘʷ ʩʢʚʘʞʠʥʘ ʚʩʢʨʳʚʘʝʪ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ 

ʘʥʠʟʦʪʨʦʧʥʳʝ ʧʣʘʩʪʳ, ʥʘʧʨʠʤʝʨ, ʛʣʠʥ, ʧʦʛʨʝʰʥʦʩʪʴ  ʦʮʝʥʢʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʥʠʟʦʪʨʦʧʠʠ 

ʤʘʢʩʠʤʘʣʴʥʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʪʘʙʣʠʮʝ, ʛʜʝ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʩʷ ʟʥʘʯʝʥʠʝ ɚʇ  ʧʦʷʚʣʷʶʪʩʷ 

ñʟʚʝʟʜʦʯʢʠò (*****), ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʢʠ ɚʇ  ʧʦ ʜʘʥʥʦʤʫ ʢʦʤʧʣʝʢʩʫ 

ʟʦʥʜʦʚ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʮʝʥʢʘ ɚʇ ʧʦ ʜʘʥʥʳʤ ʕʄʂ ʚʦʟʤʦʞʥʘ ʧʨʠ ʫʛʣʘʭ 

ʥʘʢʣʦʥʘ ʩʢʚʘʞʠʥʳ ʙʦʣʝʝ 40ę. ʆʜʥʘʢʦ, ʟʥʘʯʝʥʠʝ ʋʕʉ ʧʦʨʦʜ ʦʮʝʥʠʚʘʝʪʩʷ ʚʩʝʛʜʘ, ʘ 

ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʦ ʚ ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ, ʢʦʛʜʘ ʘʥʠʟʦʪʨʦʧʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʠʷʝʪ 

ʥʘ ʧʦʢʘʟʘʥʠʷ ʟʦʥʜʦʚ ʕʄʂ. 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ɟʇ, ɚʇ ʧʦʣʫʯʘʶʪʩʷ 

ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʜʘʥʥʳʭ ʤʥʦʛʦʟʦʥʜʦʚʦʛʦ ʀʂ (ʀʂɿ-2, 5ʀʂ, 5ʀʂ-90ɸ) ʠ  

ɺʀʂʀɿ (ɺʕʄʂɿ), ʧʦʩʢʦʣʴʢʫ, ʚʣʠʷʥʠʝ ʘʥʠʟʦʪʨʦʧʠʠ ʥʘ ʠʭ ʧʦʢʘʟʘʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʝʪʩʷ. 
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ʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ 

 

1.   ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉ 

2.   ʈʘʩʯʝʪ ʢʨʠʚʦʡ SP_I ʧʦ DSP 

3.   ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʇʉ 

4.   ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʇʉ ʜʣʷ 2-ʭ ʇɾ 

5.   ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʨʠʚʦʡ ʇʉ ʟʘ ʚʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ (ʧʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ) 

ʇʦʪʦʯʝʯʥʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ: 

¶ ʨʘʩʩʯʠʪʘʪʴ ɸʣʴʬʘ ʇʉ ʧʦ ʚʳʙʨʘʥʥʦʡ ʢʨʠʚʦʡ ʇʉ (ʧʫʥʢʪ ʤʝʥʶ çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ / 

ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉè); 

¶ ʨʘʩʩʯʠʪʘʪʴ ʢʨʠʚʫʶ ʇʉ ʧʦ ʜʘʥʥʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʇʉ (DSP)(ʧʫʥʢʪ ʤʝʥʶ 

çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ / ʈʘʩʯʝʪ ʢʨʠʚʦʡ SP (SP_I) ʧʦ DSPè); 

¶ ʦʪʦʙʨʘʟʠʪʴ ʣʠʥʠʠ ʛʣʠʥ ʠ ʧʝʩʯʘʥʠʢʦʚ ʜʣʷ ʚʳʙʨʘʥʥʦʡ  ʢʨʠʚʦʡ ʇʉ (ʧʫʥʢʪ ʤʝʥʶ 

çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ / ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉè). 

¶ ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉ 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʵʪʘʧʘ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ/ʈʘʩʯʝʪ 

ɸʣʴʬʘ_ʇʉè.   ʇʦʩʣʝ ʚʳʟʦʚʘ ʧʫʥʢʪʘ ʤʝʥʶ ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ: 
 

 
 

 ɼʣʷ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ ASP (ɸʣʴʬʘ ʇʉ) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 

 

ASP = (Umax-Usp)/(Umax-Umin), 

 

 ʛʜʝ Umax, Umin ïʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʣʠʥʠʠ ʛʣʠʥ ʠ ʣʠʥʠʠ ʧʝʩʯʘʥʠʢʦʚ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʦʙʨʘʙʦʪʢʠ;   Usp ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʠʟ ʩʧʠʩʢʘ ʢʨʠʚʦʡ SP. 
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ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʘʪʴ ʢʨʠʚʳʝ ASP (ɸʣʴʬʘ ʇʉ), SPSH (ʣʠʥʠʷ ʛʣʠʥ), SPSN 

(ʣʠʥʠʷ ʧʝʩʯʘʥʠʢʦʚ), SPC (ʢʨʠʚʘʷ ʇʉ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʘʷ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ). 

ʃʠʥʠʠ ʛʣʠʥ (ʇʉ ʚ ʛʣʠʥʘʭ) ʠ ʧʝʩʯʘʥʠʢʦʚ (ʇʉ ʚ ʯʠʩʪʳʭ ʧʝʩʯʘʥʠʢʘʭ) ʚʩʝʛʜʘ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʚ ʪʦʤ  ʞʝ ʧʦʣʝ ʠ ʩ ʪʝʤ ʞʝ ʤʘʩʰʪʘʙʦʤ, ʯʪʦ ʠ ʚʳʙʨʘʥʥʘʷ ʢʨʠʚʘʷ SP. 

ɽʩʣʠ ʜʣʷ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ ASP ʚʳʙʨʘʥ ʚʘʨʠʘʥʪ ʙʝʟ ʫʯʝʪʘ ʧʦʧʨʘʚʦʢ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ 

(ʢʥʦʧʢʘ ʩ ʢʦʨʨʝʢʪ. ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ ʙʝʟ ʛʘʣʦʯʢʠ), ʪʦ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʡ ʛʣʠʥ ʠ 

ʧʝʩʯʘʥʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʤʘʢʩʠʤʘʣʴʥʦʝ ʠ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʇʉ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʦʙʨʘʙʦʪʢʠ (SPSH = SPmax; SPSN = SPmin). ʂʨʠʚʘʷ ʇʉ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ ʥʝ 

ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ (ʢʥʦʧʢʘ ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʇʉ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ ʥʝ 

ʘʢʪʠʚʥʘ, ʢʨʠʚʘʷ SPC  ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʥʝ ʤʦʞʝʪ).  

ʇʨʠ ʚʳʙʦʨʝ ʚʘʨʠʘʥʪʘ ʨʘʩʯʝʪʘ ASP ʩ ʫʯʝʪʦʤ ʧʦʧʨʘʚʦʢ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ (ʢʥʦʧʢʘ ʩ 

ʢʦʨʨʝʢʪ. ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ ʩ  ʛʘʣʦʯʢʦʡ) ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʛʣʠʥ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʨʝʜʥʠʝ 

ʧʦʢʘʟʘʥʠʷ ʢʨʠʚʦʡ SP ʚ ʦʧʦʨʥʳʭ  ʧʣʘʩʪʘʭ ʛʣʠʥ, ʘ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʣʠʥʠʠ ʧʝʩʯʘʥʠʢʦʚ ï 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʚʦʡ ʇʉ ʤʝʞʜʫ ʚʝʨʭʥʠʤ ʠ ʥʠʞʥʠʤ ʦʧʦʨʥʳʤʠ ʧʣʘʩʪʘʤʠ.  

ʃʠʥʠʷ ʧʝʩʯʘʥʠʢʦʚ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʦʚʦʜʠʪʩʷ ʯʝʨʝʟ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʚʦʡ SP 

(ʘʤʧʣʠʪʫʜʘ SPSH-SP ʤʘʢʩʠʤʘʣʴʥʘ) ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʨʘʙʦʪʢʠ  ʧʘʨʘʣʣʝʣʴʥʦ ʣʠʥʠʠ ʛʣʠʥ.  

ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʘʢʞʝ ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʜʨʝʡʬʘ ʣʠʥʠʠ ʛʣʠʥ ʜʣʷ ʚʩʝʭ 

ʠʥʪʝʨʚʘʣʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʤʝʞʜʫ ʦʧʦʨʥʳʤʠ ʧʣʘʩʪʘʤʠ. 

ʆʧʦʨʥʳʝ ʧʣʘʩʪʳ (2 ʠʣʠ ʙʦʣʝʝ) ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʢʣʘʚʠʰʝʡ Insert 

ʠ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʪʠʧ ʧʣʘʩʪʘ ʢʘʢ ʦʧʦʨʥʳʡ ʧʣʘʩʪ ʛʣʠʥ. 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ ʛʣʠʥ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ ʪʦʣʴʢʦ ʦʜʥʦʛʦ ʦʧʦʨʥʦʛʦ ʧʣʘʩʪʘ 

ʛʣʠʥ ʜʣʷ ʨʘʩʯʝʪʘ ʚʩʝʛʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʘʨʠʘʥʪ ʙʝʟ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ. 

ʂʥʦʧʢʘ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʣʠʥʠʶ ʛʣʠʥ ʘʢʪʠʚʥʘ ʪʦʣʴʢʦ ʧʨʠ ʚʳʙʦʨʝ ʨʝʞʠʤʘ ʩ 

ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ  ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ. ɼʣʷ ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʣʠʥʠʠ ʛʣʠʥ ʟʘ ʧʨʝʜʝʣʳ ʟʦʥʳ 

ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʬʣʘʞʦʢ (ʧʦʩʪʘʚʠʪʴ ʛʘʣʦʯʢʫ). ʆʪʩʫʪʩʪʚʠʝ ʬʣʘʞʢʘ 

(ʨʝʞʠʤ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ ʣʠʥʠʶ ʛʣʠʥ ʥʝ ʚʳʙʨʘʥ) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʝʨʚʦʛʦ ʠ 

ʧʦʩʣʝʜʥʝʛʦ ʦʧʦʨʥʳʭ ʧʣʘʩʪʦʚ ʣʠʥʠʷ ʛʣʠʥ ʚʳʭʦʜʠʪ ʥʘ ʢʦʥʩʪʘʥʪʫ, ʨʘʚʥʫʶ ʩʨʝʜʥʝʤʫ ʟʥʘʯʝʥʠʶ 

ʧʝʨʚʦʛʦ (ʧʦʩʣʝʜʥʝʛʦ) ʦʧʦʨʥʦʛʦ  ʧʣʘʩʪʘ . 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʢʨʠʚʦʡ ʇʉ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʡ ʚ ʩʢʚʘʞʠʥʝ ʩ ʚʳʩʦʢʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ 

ʧʨʦʤʳʚʦʯʥʦʡ ʞʠʜʢʦʩʪʴʶ  ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʨʝʞʠʤ ʜʣʷ ʦʙʨʘʪʥʦʡ ʢʨʠʚʦʡ ʇʉ (ʧʦʩʪʘʚʠʪʴ 

ʛʘʣʦʯʢʫ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʣʠʥʘʤ ʙʫʜʫʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʤʠʥʠʤʘʣʴʥʳʝ, ʘ 

ʧʝʩʯʘʥʠʢʘʤ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʇʉ. 

ʇʨʠ ʚʭʦʜʝ ʚ ʧʨʦʛʨʘʤʤʫ ñʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ / ʈʘʩʯʝʪ ɸʣʴʬʘ_ʇʉò ʚʳʚʦʜʷʪʩʷ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʥʷʪʳʝ ʟʥʘʯʝʥʠʷ ʣʠʥʠʡ ʛʣʠʥ ʠ ʧʝʩʯʘʥʠʢʦʚ: 

a) ʜʣʷ ʚʘʨʠʘʥʪʘ ʙʝʟ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ ʵʪʦ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʇʉ ʚ ʜʚʫʭ  

ʪʦʯʢʘʭ, ʛʣʫʙʠʥʳ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʤʘʢʩʠʤʘʣʴʥʦʤʫ (ʣʠʥʠʷ ʛʣʠʥ) ʠ ʤʠʥʠʤʘʣʴʥʦʤʫ  (ʣʠʥʠʷ 

ʧʝʩʯʘʥʠʢʦʚ) ʟʥʘʯʝʥʠʷʤ ʢʨʠʚʦʡ ʇʉ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʨʘʙʦʪʢʠ; 

 ʙ) ʜʣʷ ʚʘʨʠʘʥʪʘ ʩ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ ʵʪʦ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʨʠʚʦʡ 

ʇʉ ʚ ʚʝʨʭʥʝʤ ʦʧʦʨʥʦʤ ʧʣʘʩʪʝ (ʣʠʥʠʷ ʛʣʠʥ) ʩ ʛʣʫʙʠʥʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʝʨʝʜʠʥʝ ʧʣʘʩʪʘ, ʠ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʚʦʡ ʇʉ (ʣʠʥʠʷ ʧʝʩʯʘʥʠʢʦʚ) ʚ ʪʦʯʢʝ, ʥʘʡʜʝʥʥʦʡ ʩ ʫʯʝʪʦʤ ʜʨʝʡʬʘ 

ʣʠʥʠʠ ʛʣʠʥ. 

ʇʨʠ ʚʳʭʦʜʝ ʠʟ ʧʨʦʛʨʘʤʤʳ ʤʘʨʢʝʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʪʦʯʢʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʠʥʠʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ ʢʨʠʚʦʡ ʇʉ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʨʘʙʦʪʢʠ (ʚ ʨʝʞʠʤʝ ʩ ʦʧʦʨʥʳʤʠ ʧʣʘʩʪʘʤʠ 

ʧʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ). 

ɺ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʩʥʷʪʳʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʇʉ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʣʠʥʠʷʤ 

ʛʣʠʥ ʠ ʧʝʩʯʘʥʠʢʦʚ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʠʥʪʝʨʧʨʝʪʘʪʦʨʘ, ʩʣʝʜʫʝʪ ʥʘ ʧʨʦʠʟʚʦʣʴʥʦʡ ʛʣʫʙʠʥʝ ʚʚʝʩʪʠ 

ʥʦʚʦʝ ʟʥʘʯʝʥʠʝ ʢʨʠʚʦʡ ʇʉ ʚʨʫʯʥʫʶ. ʇʨʠ ʨʫʯʥʦʤ ʚʚʦʜʝ ʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʣʠʥʠʠ ʛʣʠʥ (ʣʠʥʠʠ 

ʧʝʩʯʘʥʠʢʦʚ) ʣʠʥʠʷ ʛʣʠʥ  (ʣʠʥʠʷ ʧʝʩʯʘʥʠʢʦʚ) ʩʜʚʠʥʝʪʩʷ ʥʘ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʨʘʩʩʯʠʪʘʥʥʳʤ ʥʘ 

ʜʘʥʥʦʡ ʛʣʫʙʠʥʝ ʠ ʚʚʝʜʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤʠ. 

ʇʨʠ ʚʭʦʜʝ ʚ ʧʨʦʛʨʘʤʤʫ ʚʳʙʦʨʦʤ  ʧʫʥʢʪʘ ʤʝʥʶ çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ\ʈʘʩʯʝʪ ɸʣʴʬʘ 

ʇʉè  ʛʨʘʥʠʮʳ ʠʥʪʝʨʚʘʣʘ ʨʘʩʯʝʪʘ ɸʣʴʬʘ ʇʉ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʨʦʚʣʝ ʠ ʧʦʜʦʰʚʝ ʨʘʟʨʝʟʘ.  
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ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ ʠʥʪʝʨʚʘʣʘ ʨʘʩʯʝʪʘ ɸʣʴʬʘ ʇʉ   ʚʨʫʯʥʫʶ (ʦʢʥʘ ʂʨʦʚʣʷ, 

ʇʦʜʦʰʚʘ) ʥʘʭʦʜʷʪʩʷ ʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʣʠʥʠʡ ʛʣʠʥ ʠ ʧʝʩʯʘʥʠʢʦʚ ʚ ʦʧʦʨʥʦʡ ʪʦʯʢʝ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ ɸʣʴʬʘ ʇʉ  ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʦʟʥʘʯʴʪʝ ʝʛʦ ʛʨʘʥʠʮʳ ʥʘʞʘʪʠʝʤ  ʢʣʘʚʠʰ  

Alt+T; ʟʘʪʝʤ   ʚʳʙʝʨʠʪʝ ʠʟ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ ʧʫʥʢʪ ç ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉè. 

¶ ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʇʉ (SP_I) ʧʦ DSP 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ SP ʠʟ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʢʨʠʚʦʡ SP (DSP - ʨʘʟʥʠʮʘ ʧʦʢʘʟʘʥʠʡ 

ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʢʪʨʦʜʘʤʠ SP) ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ/ʈʘʩʯʝʪ ʢʨʠʚʦʡ 

SP (SP_I) ʧʦ DSPè. 

 

 
 

ʇʨʠ ʨʘʩʯʝʪʝ ʢʨʠʚʦʡ ʇʉ (SP_I) ʧʦ ʜʘʥʥʳʤ ʢʨʠʚʦʡ DSP ʧʨʠʤʝʥʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ 

ʘʣʛʦʨʠʪʤ: 

¶ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʟʘʧʠʩʠ ʢʨʠʚʘʷ DSP ʫʩʨʝʜʥʷʝʪʩʷ ʥʘ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʠʥʪʝʨʚʘʣʝ 

(°25-100ʤ). ʀʥʪʝʨʚʘʣ ʫʩʨʝʜʥʝʥʠʷ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʴʰʝ ʭʘʨʘʢʪʝʨʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ, ʥʘ 

ʢʦʪʦʨʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ñʜʨʝʡʬò ʥʫʣʝʚʦʡ ʣʠʥʠʠ DSP; ʧʦ ʫʤʦʣʯʘʥʠʶ ʠʥʪʝʨʚʘʣ ʫʩʨʝʜʥʝʥʠʷ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʚʥʳʤ 50ʤ. ʈʘʩʩʯʠʪʘʥʥʦʝ ʜʣʷ ʢʘʞʜʦʡ ʪʦʯʢʠ ʟʘʧʠʩʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 

ʢʨʠʚʦʡ DSP (ʢʨʠʚʘʷ TRND) ʧʨʠʥʠʤʘʝʪʩʷ ʟʘ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʥʫʣʝʚʦʡ ʣʠʥʠʠ 

ʠʩʧʨʘʚʣʝʥʥʦʡ ʢʨʠʚʦʡ DSP; 

¶ ʢʨʠʚʘʷ  ʇʉ (SP_I) ʧʦʣʫʯʘʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʨʘʟʥʦʩʪʠ DSP-TRND, ʪ.ʝ. ʠʩʧʨʘʚʣʝʥʥʦʡ 

ʢʨʠʚʦʡ DSP; 

¶ ʜʣʷ ʨʘʩʩʯʠʪʘʥʥʦʡ ʢʨʠʚʦʡ SP_I ʦʮʝʥʠʚʘʝʪʩʷ ʩʢʦʨʦʩʪʴ ñʩʧʦʣʟʘʥʠʷ ñ ʣʠʥʠʠ ʛʣʠʥ ʠ ʝʩʣʠ ʦʥʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ, ʪʦ ʥʘ ʵʪʦʤ ʦʙʨʘʙʦʪʢʘ ʟʘʢʘʥʯʠʚʘʝʪʩʷ; 

¶ ʝʩʣʠ ʜʣʷ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʠʥʪʝʨʚʘʣʘ  ʩʢʦʨʦʩʪʴ ñʩʧʦʣʟʘʥʠʷò ʣʠʥʠʠ ʛʣʠʥ ʧʨʝʚʳʰʘʝʪ 
ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ, ʪʦ ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʝʛʦ ʫʩʪʨʘʥʝʥʠʝ ʧʦ ʟʥʘʯʝʥʠʷʤ ʚ ʦʧʦʨʥʳʭ 

ʧʣʘʩʪʘʭ (ʧʫʥʢʪ ʤʝʥʶ ñʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ / ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉò, ʢʥʦʧʢʘ ʈʘʩʯʝʪ 

ʢʨʠʚʦʡ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʡ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ). ʂʘʢ ʧʨʘʚʠʣʦ, ʣʦʢʘʣʴʥʳʝ ʘʥʦʤʘʣʠʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʠʟ DSP ʠ  ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʜʠʘʛʨʘʤʤ SP ʦʙʳʯʥʦ ʭʦʨʦʰʦ 

ʩʦʛʣʘʩʫʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ʆʜʥʘʢʦ ʘʥʦʤʘʣʠʠ ʩ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʧʦ ʛʣʫʙʠʥʝ ʥʘ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ ʜʠʘʛʨʘʤʤʘʭ SP_I ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʛʣʘʞʝʥʥʳʤʠ ʚʩʣʝʜʩʪʚʠʝ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʫʜʘʣʝʥʠʷ ñʜʨʝʡʬʘò ʥʫʣʝʚʦʡ ʣʠʥʠʠ DSP. ʇʦʩʢʦʣʴʢʫ  ñʜʨʝʡʬò 

ʢʨʠʚʦʡ DSP, ʚʳʟʚʘʥʥʳʡ ʧʦʛʨʝʰʥʦʩʪʷʤʠ ʨʝʛʠʩʪʨʘʮʠʠ, ʪʨʫʜʥʦ ʦʪʜʝʣʠʪʴ ʦʪ ʜʨʝʡʬʘ, 

ʚʳʟʚʘʥʥʦʛʦ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʨʝʟʘ, ʜʠʘʛʨʘʤʤʳ SP, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʩ 
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ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ ʫʯʝʪʘ òʜʨʝʡʬʘòʥʫʣʝʚʦʡ ʣʠʥʠʠ DSP ʥʝ ʚʩʝʛʜʘ 

ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ. ʀʭ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʘʭ,  ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʝʪ ñʩʧʦʣʟʘʥʠʝò ʣʠʥʠʠ 

ʛʣʠʥ, ʚʳʟʚʘʥʥʦʝ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʨʘʟʨʝʟʘ, ʣʠʙʦ ñʩʧʦʣʟʘʥʠʝò ʣʠʥʠʠ ʛʣʠʥ 

ʝʩʪʴ ʠ ʠʟʚʝʩʪʝʥ ʝʛʦ ʛʨʘʜʠʝʥʪ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ SP  ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʦʟʥʘʯʴʪʝ ʝʛʦ ʛʨʘʥʠʮʳ ʥʘʞʘʪʠʝʤ  ʢʣʘʚʠʰ  Alt+T; 

ʟʘʪʝʤ   ʚʳʙʝʨʠʪʝ ʠʟ ʚʩʧʣʳʚʘʶʱʝʛʦ ʤʝʥʶ ʧʫʥʢʪ ñʈʘʩʯʝʪ ʢʨʠʚʦʡ SP (SP_I) ʧʦ DSPò. 

¶ ʈʘʩʯʝʪ ʋʕʉ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʦ ʢʨʠʚʦʡ ʇʉ 

ɼʣʷ ʨʘʩʯʝʪʘ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʢʨʠʚʦʡ ʇʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 
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- EST - ʟʥʘʯʝʥʠʝ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ (ȹUSP = (UMAX -USP)), ʧʨʠ ʨʘʩʯʝʪʝ 

ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʘʷ ʢʨʠʚʘʷ ʇʉ (SP), ʣʠʙʦ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʧʦʣʫʯʝʥʥʘʷ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ (SPV); 

 - UMAX  ï ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʣʠʥʠʠ ʛʣʠʥ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʨʘʙʦʪʢʠ (SPSH);  

 - USP ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʢʨʠʚʦʡ SP;  

 

- ʂʉʇ(20ęʉ) - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ (ʚ ʤɺ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 

ʧʣʘʩʪʘ ʨʘʚʥʦʡ 20ęC; 

 - T - ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʩʪʘ; 

 - ɟʬ, ɟʚ - ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ ʠ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ.  

ʇʝʨʝʜ ʚʭʦʜʦʤ ʚ ʧʨʦʛʨʘʤʤʫ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ʚʳʜʝʣʷʶʪ 

ʦʧʦʨʥʳʡ ʯʠʩʪʳʡ ʥʝʛʣʠʥʠʩʪʳʡ ʧʣʘʩʪ ʧʝʩʯʘʥʠʢʘ ʠʣʠ ʠʟʚʝʩʪʥʷʢʘ (ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ ʧʣʘʩʪʦʚ). 

ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʣʘʩʪ ʙʳʣ ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ.  

ʇʦʩʣʝ ʚʳʟʦʚʘ ʧʫʥʢʪʘ ʤʝʥʶ çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ/ʈʘʩʯʝʪ ʢʨʠʚʦʡ ʋʕʉ ʧʣʘʩʪʦʚʦʡ 

ʚʦʜʳ ʧʦ ʇʉè ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ. 
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ɽʩʣʠ ʦʧʦʨʥʳʡ ʧʣʘʩʪ ʠʤʝʝʪ ʤʘʣʫʶ ʤʦʱʥʦʩʪʴ, ʚ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʢʨʠʚʫʶ 

SP, ʠʩʧʨʘʚʣʝʥʥʫʶ ʟʘ ʚʣʠʷʥʠʝ ʚʤʝʱʘʶʱʠʭ (SPv). ʃʠʥʠʷ ʛʣʠʥ ʚʳʙʨʘʥʥʦʡ ʢʨʠʚʦʡ SP ʠ ʢʨʠʚʘʷ 

ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʳ.  

ʉʣʝʜʫʝʪ ʟʘʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʚ ʜʘʥʥʦʤ ʨʘʟʨʝʟʝ ʟʥʘʯʝʥʠʝ Kʉʇ(20ęC), ʢʦʪʦʨʦʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʯʠʩʪʳʤ (ʥʝʛʣʠʥʠʩʪʳʤ) ʧʣʘʩʪʘʤ. ʇʨʠ ʵʪʦʤ ʫʯʠʪʳʚʘʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʨʘʩʪʚʦʨʘ NaCl 

ʧʨʠ T = 20ęC ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʉʇ ʨʘʚʥʦ 69.6 ʤɺ (ʩʣʫʯʘʡ ʢʦʥʪʘʢʪʘ ʯʠʩʪʦʡ 

ʧʦʨʦʜʳ ʠ ʠʜʝʘʣʴʥʦ ʘʜʩʦʨʙʠʨʫʶʱʝʡ ʛʣʠʥʳ). ʅʘ ʧʨʘʢʪʠʢʝ ʜʘʞʝ ʧʣʦʪʥʳʝ ʛʣʠʥʳ ʥʝ ʦʙʣʘʜʘʶʪ 

ʧʨʝʜʝʣʴʥʦʡ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʧʨʠ T = 20ęC ʚʝʣʠʯʠʥʘ ʂʉʇ(20ęC) 

ʦʙʳʯʥʦ ʤʝʥʴʰʝ 69.6 ʤɺ ʠ ʚʤʝʩʪʦ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ ʯʘʩʪʦ ʙʝʨʫʪ ʝʛʦ ʚʝʣʠʯʠʥʫ ʚ ʧʨʝʜʝʣʘʭ 50 ï 69 

ʤɺ. 
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ɿʥʘʯʝʥʠʝ ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ (RMF) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:       
07.1

ʩmʬ K rr = , ʛʜʝ  

Km ï ʢʦʥʩʪʘʥʪʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʇɾ; 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʨʠʚʦʡ ʪʝʨʤʦʤʝʪʨʠʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʠʥʪʝʨʚʘʣʝ ʢʘʨʦʪʘʞʘ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʧʦ ʬʦʨʤʫʣʝ:     T = T0 - ((RB/RB0) - 1)/0.01,  

ʛʜʝ T0, RB0 ï ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʩʪʘ ʠ ʋʕʉ ʇɾ ʥʘ ʛʣʫʙʠʥʝ, ʥʘ ʢʦʪʦʨʦʡ ʦʙʘ ʧʘʨʘʤʝʪʨʘ 

ʠʟʚʝʩʪʥʳ; RB - ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ ʥʘ ʛʣʫʙʠʥʝ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ T. ɿʥʘʯʝʥʠʷ ʋʕʉ ʇɾ 

ʚʳʙʠʨʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʚ ʬʘʡʣʝ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 

ʈʘʩʯʝʪʥʳʝ ʢʨʠʚʳʝ: 

¶ RWSP - ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ; ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʩʝʛʜʘ;  

¶ 

Ksp - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʩʪʘ; 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʞʝʣʘʥʠʶ; 

¶ TEMPa - ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʨʠʚʦʡ ʪʝʨʤʦʤʝʪʨʠʠ; ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʞʝʣʘʥʠʶ; 

¶ Est - ʟʥʘʯʝʥʠʝ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ (Est = (UMAX -USP)), ʛʜʝ  

UMAX  ï ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʣʠʥʠʠ ʛʣʠʥ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʨʘʙʦʪʢʠ (SPSH);  

USP ï ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʚʳʙʨʘʥʥʦʡ ʢʨʠʚʦʡ SP; 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʞʝʣʘʥʠʶ.  

ʆʙʨʘʙʦʪʢʘ, ʦʙʳʯʥʦ, ʚʝʜʝʪʩʷ ʚ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʘʭ ʚ ʧʦʪʦʯʝʯʥʦʤ ʨʝʞʠʤʝ, ʠʩʢʦʤʦʝ 

ʟʥʘʯʝʥʠʝ ɟʚ ʚʳʙʠʨʘʝʪʩʷ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘ ʢʨʠʚʦʡ RWSP ʚ ʩʘʤʦʤ ʯʠʩʪʦʤ (ʥʝʛʣʠʥʠʩʪʦʤ) 

ʦʧʦʨʥʦʤ ʧʣʘʩʪʝ. 

ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ɟʚ ʧʦʣʫʯʘʶʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ  ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ 

ʯʠʩʪʳʤʠ (ʥʝʛʣʠʥʠʩʪʳʤʠ) ʧʣʘʩʪʘʤʠ, ʚʝʣʠʯʠʥʘ EST ʚ ʵʪʠʭ ʧʣʘʩʪʘʭ ʦʙʫʩʣʦʚʣʝʥʘ ʕɼʉ ʪʦʣʴʢʦ 

ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʘ ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʦʙʫʩʣʦʚʣʝʥʘ 

ʨʘʩʪʚʦʨʦʤ NaCl ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 50-80 ʛ/ʣ. 

ɺ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥʘʭ ʤʦʞʥʦ ʜʝʣʘʪʴ ʨʘʩʯʝʪʳ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʟʥʘʯʝʥʠʷ ɟʬ = 

const, ɟʚ = const, ʧʦʩʢʦʣʴʢʫ, T å const. 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʟʥʘʯʝʥʠʷ Ksp ʠ ɟʚ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʠ ʥʘʣʠʯʠʠ ʟʘʧʠʩʠ ʢʨʠʚʦʡ ʇʉ 

ʥʘ ʜʚʫʭ ʨʘʩʪʚʦʨʘʭ ʇɾ ʩ ʨʘʟʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʣʠʙʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʥʘ ʦʙʨʘʟʮʘʭ ʢʝʨʥʘ ʚ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. 

¶ ʈʘʩʯʝʪ ʋʕʉ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʧʦ  ʢʨʠʚʳʤ ʇʉ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ  ʥʘ ʜʚʫʭ ʇɾ ʩ ʨʘʟʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʢʨʠʚʳʭ ʇʉ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʜʚʫʭ ʇɾ ʩ ʨʘʟʥʦʡ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʨʝʰʘʝʪʩʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (ʦʪʥʦʩʠʪʝʣʴʥʦ ɟʚ ʠ ʂʉʇ(20ęʉ) ), ʧʦʩʪʨʦʝʥʥʘʷ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʟʚʝʩʪʥʳʭ ʫʧʨʦʱʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ:  
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¶ - ESTʇ, ESTʉ - ʟʥʘʯʝʥʠʷ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ:  

ESTʇ= ȹUSPʇ =UMAX_ʇ - USPʇ;  

ESTʉ= ȹUSPʉ=UMAX_ʉ - USPʉ. 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʘʨʘʤʝʪʨʦʚ ȹUSPʇ ʠ ȹUSPʉ ʠʩʧʦʣʴʟʫʶʪʩʷ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʥʘ ʧʨʝʩʥʦʡ (SPʇ) ʠ 

ʩʦʣʝʥʦʡ ( SPʉ) ʇɾ ʢʨʠʚʳʝ ʇʉ, ʣʠʙʦ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ (SPʇV, SPʉV); 

¶ 

- UMAX_ʇ; UMAX_ʉ ï ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʣʠʥʠʡ ʛʣʠʥ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʨʘʙʦʪʢʠ ʢʨʠʚʳʭ ʇʉ, 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʧʨʝʩʥʦʡ ʠ ʩʦʣʝʥʦʡ ʇɾ (SPSHʇ, SPSHC);  

¶ 

- USPʇ; USPʉ ï ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʠʟ ʩʧʠʩʢʘ ʢʨʠʚʳʭ SP , ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ 

ʧʨʝʩʥʦʡ ʠ ʩʦʣʝʥʦʡ ʇɾ;  

¶ 

- ʂʉʇ(20ęʉ) - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ (ʚ ʤɺ) ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʩʪʘ 

ʨʘʚʥʦʡ 20ęC; 

¶ - T - ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʩʪʘ; 

¶ - ɟʬʧ, ɟʬʩ - ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʧʨʝʩʥʦʡ ʠ ʩʦʣʝʥʦʡ ʇɾ; 

¶ - ɟʚ - ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʧʦ ʢʨʠʚʳʤ ʇʉ, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤ ʥʘ ʧʨʝʩʥʦʡ (SPʇ) ʠ 

ʩʦʣʝʥʦʡ (SPʉ) ʇɾ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʬʦʨʤʫʣʘ: 
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ʇʝʨʝʜ ʚʭʦʜʦʤ ʚ ʧʨʦʛʨʘʤʤʫ ʚ ʨʘʟʨʝʟʝ ʩʢʚʘʞʠʥʳ ʚ ʧʨʝʜʝʣʘʭ ʠʟʫʯʘʝʤʦʛʦ ʛʦʨʠʟʦʥʪʘ 

ʚʳʜʝʣʷʶʪ ʦʧʦʨʥʳʡ ʯʠʩʪʳʡ ʥʝʛʣʠʥʠʩʪʳʡ ʧʣʘʩʪ ʧʝʩʯʘʥʠʢʘ ʠʣʠ ʠʟʚʝʩʪʥʷʢʘ (ʤʦʞʥʦ ʥʝʩʢʦʣʴʢʦ 

ʧʣʘʩʪʦʚ). ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʧʣʘʩʪ ʙʳʣ ʚʦʜʦʥʘʩʳʱʝʥʥʳʤ.  

ʇʦʩʣʝ ʚʳʟʦʚʘ ʧʫʥʢʪʘ ʤʝʥʶ çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ/ʈʘʩʯʝʪ ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ 

ʧʦ ʇʉè ʥʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʟʠʪʩʷ ʦʢʥʦ ʚʚʦʜʘ ʧʘʨʘʤʝʪʨʦʚ: 
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ʃʠʥʠʠ ʛʣʠʥ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʇʉ (SPʇ, SPʉ), ʠ ʢʨʠʚʳʝ ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ (RMFʇ, RMFʉ) 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʳ.  

ɿʘʪʝʤ ʥʘʭʦʜʷʪ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ȹUSPʇ  ʠ ȹUSPʉ, ʫʯʠʪʳʚʘʷ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ñʩʧʦʣʟʘʥʠʝò ʣʠʥʠʡ ʛʣʠʥ.  ɽʩʣʠ ʦʧʦʨʥʳʡ ʧʣʘʩʪ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ, ʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʭʦʜʷʪ 

ʟʥʘʯʝʥʠʷ ȹUSPʇ,  ȹUSPʉ, ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʘ ʚʣʠʷʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ, ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ  ȹUSPʇ = 

SPSHʇ ï SPʇV,     ȹUSPC = SPSHʉ ï SPCV. 

ɿʥʘʯʝʥʠʝ ʋʕʉ ʬʠʣʴʪʨʘʪʘ ʇɾ (RMF) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:   
07.1

ʩmʬ K rr = , ʛʜʝ  

Km ï ʢʦʥʩʪʘʥʪʘ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʧʣʦʪʥʦʩʪʠ ʇɾ; 

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʨʠʚʦʡ ʪʝʨʤʦʤʝʪʨʠʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʠʥʪʝʨʚʘʣʝ ʢʘʨʦʪʘʞʘ ʨʘʩʩʯʠʪʳʚʘʶʪ 

ʧʦ ʬʦʨʤʫʣʝ:   T = T0 - ((RB/RB0) - 1)/0.01,  

ʛʜʝ T0, RB0 ï ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʩʪʘ ʠ ʋʕʉ ʇɾ ʥʘ ʛʣʫʙʠʥʝ, ʥʘ ʢʦʪʦʨʦʡ ʦʙʘ ʧʘʨʘʤʝʪʨʘ 

ʠʟʚʝʩʪʥʳ; RB - ʟʥʘʯʝʥʠʷ ʋʕʉ ʇɾ ʥʘ ʛʣʫʙʠʥʝ, ʥʘ ʢʦʪʦʨʦʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ T. ɿʥʘʯʝʥʠʷ ʋʕʉ ʇɾ 

ʚʳʙʠʨʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʦʨʘ ʚ ʬʘʡʣʝ ʘʧʨʠʦʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
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ʇʦʩʣʝ ʵʪʦʛʦ ʥʘʞʠʤʘʶʪ ʥʘ ʢʥʦʧʢʫ OK ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʟʥʘʯʝʥʠʝ  ɟʚ.  

 

 
 

ʈʘʩʯʝʪʥʳʝ ʢʨʠʚʳʝ: 

  - RWSP - ʋʕʉ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ɟʚ; ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʚʩʝʛʜʘ;  

 

- KSP - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʧʣʘʩʪʘ; 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʞʝʣʘʥʠʶ; 

- KSP20   - ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʕɼʉ ʧʨʠ ʧʨʠ T = 20ęC; 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʞʝʣʘʥʠʶ;  

 

- TEMPa - ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʨʠʚʦʡ ʪʝʨʤʦʤʝʪʨʠʠ; ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ 

ʞʝʣʘʥʠʶ; 

 

ʆʙʨʘʙʦʪʢʘ, ʦʙʳʯʥʦ, ʚʝʜʝʪʩʷ ʚ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʘʭ ʚ ʧʦʪʦʯʝʯʥʦʤ ʨʝʞʠʤʝ, ʠʩʢʦʤʦʝ 

ʟʥʘʯʝʥʠʝ ɟʚ ʚʳʙʠʨʘʝʪʩʷ ʢʘʢ ʤʠʥʠʤʘʣʴʥʦʝ ʥʘ ʢʨʠʚʦʡ RWSP ʚ ʩʘʤʦʤ ʯʠʩʪʦʤ (ʥʝʛʣʠʥʠʩʪʦʤ) 

ʦʧʦʨʥʦʤ ʧʣʘʩʪʝ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʥʫʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʜʣʷ ʨʘʩʪʚʦʨʘ 

NaCl ʧʨʠ T = 20ęC ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʂʉʇ(20ęʉ) ʨʘʚʥʦ 69.6 ʤɺ (ʩʣʫʯʘʡ 

ʢʦʥʪʘʢʪʘ ʯʠʩʪʦʡ ʧʦʨʦʜʳ ʠ ʠʜʝʘʣʴʥʦ ʘʜʩʦʨʙʠʨʫʶʱʝʡ ʛʣʠʥʳ). ʅʘ ʧʨʘʢʪʠʢʝ ʜʘʞʝ ʧʣʦʪʥʳʝ ʛʣʠʥʳ 

ʥʝ ʦʙʣʘʜʘʶʪ ʧʨʝʜʝʣʴʥʦʡ ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ, ʧʦʵʪʦʤʫ ʧʨʠ T =20ęC 

ʚʝʣʠʯʠʥʘ ʂʉʇ(20ęC)  ʦʙʳʯʥʦ ʤʝʥʴʰʝ 69.6 ʤɺ ʠ ʜʘʞʝ ʚ ʦʧʦʨʥʳʭ ʧʣʘʩʪʘʭ ʦʥʘ ʯʘʱʝ ʚʩʝʛʦ ʥʘʭʦʜʠʪʩʷ 

ʚ ʧʨʝʜʝʣʘʭ 50 ï 69 ʤɺ. 

ʍʦʨʦʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ɟʚ ʧʦʣʫʯʘʶʪʩʷ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʨʘʟʨʝʟ ʧʨʝʜʩʪʘʚʣʝʥ 

ʯʠʩʪʳʤʠ (ʥʝʛʣʠʥʠʩʪʳʤʠ) ʧʣʘʩʪʘʤʠ, ʚʝʣʠʯʠʥʘ EST ʚ ʵʪʠʭ ʧʣʘʩʪʘʭ ʦʙʫʩʣʦʚʣʝʥʘ ʕɼʉ ʪʦʣʴʢʦ 

ʜʠʬʬʫʟʠʦʥʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʚʝʣʠʯʠʥʘ ʦʪʥʦʰʝʥʠʷ ɟʬʧ/ɟʬʩ > 10, ʘ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʧʣʘʩʪʦʚʳʭ ʚʦʜ ʦʙʫʩʣʦʚʣʝʥʘ ʨʘʩʪʚʦʨʦʤ NaCl ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 50-80 ʛ/ʣ. 
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ʇʦʧʣʘʩʪʦʚʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ 

 

¶ ɺʚʝʜʝʥʠʝ ʚ ʢʨʠʚʫʶ ʇʉ ʧʦʧʨʘʚʢʠ ʟʘ ʚʣʠʷʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ 

ʇʨʦʛʨʘʤʤʘ ʧʦʟʚʦʣʷʝʪ ʚʚʝʩʪʠ ʚ ʢʨʠʚʫʶ ʇʉ ʧʦʧʨʘʚʢʠ ʟʘ ʚʣʠʷʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ.  

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʚʳʟʚʘʪʴ ʧʫʥʢʪ ʤʝʥʶ çʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʇʉ / ʂʦʨʨʝʢʪʠʨʦʚʢʘ 

ʢʨʠʚʦʡ ʇʉ ʟʘ ʚʤʝʱʘʶʱʠʝè  ʠʣʠ ʚʳʜʝʣʠʪʴ ʠʥʪʝʨʚʘʣ ʦʙʨʘʙʦʪʢʠ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʥʘʞʘʪʠʝʤ 

ʢʣʘʚʠʰ Alt+T ʧʨʦʪʠʚ ʛʨʘʥʠʮ ʠʥʪʝʨʚʘʣʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʣʘʚʠʰ Alt+T ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʠʪʩʷ 

ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ, ʚ ʢʦʪʦʨʦʤ ʥʫʞʥʦ ʚʳʙʨʘʪʴ ʧʫʥʢʪ çʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʨʠʚʦʡ ʇʉ ʟʘ 

ʚʤʝʱʘʶʱʠʝè. 

ɼʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʢʨʠʚʦʡ ʇʉ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ: 

 - ʠʣʠ ʧʣʘʩʪ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ; 

 

- ʠʣʠ ʧʘʯʢʫ ʧʣʘʩʪʦʚ, ʩʦʩʪʦʷʱʫʶ ʠʟ ʤʘʣʦʤʦʱʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʠ ʥʝʧʨʦʥʠʮʘʝʤʳʭ 
ʧʨʦʩʣʦʝʚ. 

ɺʤʝʱʘʶʱʠʝ ʧʦʨʦʜʳ ʚ ʢʨʦʚʣʝ ʠ ʧʦʜʦʰʚʝ ʧʣʘʩʪʘ (ʠʣʠ ʧʘʯʢʠ ʧʣʘʩʪʦʚ) ʜʦʣʞʥʳ ʙʳʪʴ 

ʥʝʧʨʦʥʠʮʘʝʤʳʤʠ ʠ ʤʦʱʥʦʩʪʴ ʠʭ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ 2ï5 ʤ. ɿʥʘʯʝʥʠʷ ʋʕʉ ʧʣʘʩʪʦʚ ʠ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʜʠʘʤʝʪʨʳ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʭʦʜʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʚʠʜʝ ʢʨʠʚʳʭ RT, RXO, DI/D. ʊʘʢʞʝ ʦʪʙʠʚʘʶʪʩʷ 

ʛʨʘʥʠʮʳ ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʋʕʉ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 

ʅʘʠʙʦʣʝʝ ʜʦʩʪʦʚʝʨʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʜʦʩʪʠʛʘʶʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʦʜʥʦʛʦ ʧʣʘʩʪʘ ʠʣʠ 

ʧʘʯʢʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ 3-5-ʪʠ ʧʣʘʩʪʦʚ. ʂʦʣʠʯʝʩʪʚʦ ʧʣʘʩʪʦʚ ʥʘ ʠʥʪʝʨʚʘʣʝ ʦʙʨʘʙʦʪʢʠ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʧʨʦʛʨʘʤʤʦʡ, ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 30. 

ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʫʥʢʪʘ ʤʝʥʶ çʂʦʨʨʝʢʪʠʨʦʚʢʘ ʢʨʠʚʦʡ ʇʉ ʟʘ ʚʤʝʱʘʶʱʠʝè ʥʘ ʵʢʨʘʥʝ 

ʧʦʷʚʠʪʩʷ ʦʢʥʦ ʚʳʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʦʙʨʘʙʦʪʢʠ. 
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ɺ ʩʣʦʞʥʳʭ ʨʘʟʨʝʟʘʭ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ  ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʢʨʠʚʦʡ ʇʉ, ʩʯʠʪʘʥʥʳʝ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʩʩʯʠʪʘʥʥʳʭ 

"ʣʠʥʠʠ ʛʣʠʥ" ʠ "ʣʠʥʠʠ ʧʝʩʯʘʥʠʢʦʚ" (ʧʫʥʢʪ ʤʝʥʶ ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉ).  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʦʙʨʘʙʦʪʢʠ ʷʚʣʷʶʪʩʷ:  

 

¶ SPv - ʢʨʠʚʘʷ ʇʉ, ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʘʷ ʟʘ ʚʤʝʱʘʶʱʠʝ (ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʫʩʣʦʚʠʷʤ ʧʣʘʩʪʘ 

ʙʝʩʢʦʥʝʯʥʦʡ ʤʦʱʥʦʩʪʠ); 

 ¶ SPt - ʨʘʩʯʝʪʥʘʷ ʢʨʠʚʘʷ ʇʉ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʇʉ. 

ʉʦʚʧʘʜʝʥʠʝ ʨʘʩʯʝʪʥʦʡ ʠ ʬʘʢʪʠʯʝʩʢʦʡ ʢʨʠʚʳʭ SP ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʣʠʟʦʩʪʠ ʚʳʙʨʘʥʥʦʡ 

ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʢ ʨʝʘʣʴʥʦʡ ʩʨʝʜʝ. 

ʀʤʝʥʘ ʨʘʩʯʝʪʥʳʭ ʢʨʠʚʳʭ ʤʦʞʥʦ ʨʝʜʘʢʪʠʨʦʚʘʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʢʨʠʚʦʡ ʇʉ, ʧʨʦʚʝʜʝʥʥʦʡ ʩ ʮʝʣʴʶ ʚʚʝʜʝʥʠʷ ʧʦʧʨʘʚʢʠ ʟʘ ʚʣʠʷʥʠʝ 

ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ. 
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ʇʨʠʤʝʯʘʥʠʝ: 

- RT, RX0, DID ï ʨʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ɹʂɿ, ɹʂ, ʀʂ; 

- SP ï ʠʟʤʝʨʝʥʥʘʷ ʢʨʠʚʘʷ ʇʉ; 

- SPt ï ʨʘʩʯʝʪʥʘʷ ʢʨʠʚʘʷ ʇʉ, ʧʦʣʫʯʝʥʥʘʷ ʧʨʠ ʨʝʰʝʥʠʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʇʉ ʩ ʥʘʡʜʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ; 

- SPv ï ʢʨʠʚʘʷ ʇʉ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʫʩʣʦʚʠʷʤ ʧʣʘʩʪʘ ʙʝʩʢʦʥʝʯʥʦʡ ʤʦʱʥʦʩʪʠ. 

 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʝʩʣʠ ʣʠʥʠʷ ʛʣʠʥ ʢʨʠʚʦʡ ʇʉ "ʩʧʦʣʟʘʝʪ") ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʢʨʠʚʫʶ ʇʉ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥ (ʧʫʥʢʪ ʤʝʥʶ ñʆʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ 

ʇʉ/ʈʘʩʯʝʪ ɸʣʴʬʘ ʇʉ / ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʟʘ ʜʨʝʡʬ ʣʠʥʠʠ ʛʣʠʥò). 

ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʨʠʚʳʝ RT, RX0, DI/d (ʢʘʢ ʫʧʦʤʠʥʘʣʦʩʴ ʚʳʰʝ), ʘ ʥʝ ʟʥʘʯʝʥʠʷ 

ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʪʘʙʣʠʮʝ  òʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʕʂ, ʕʄʂò. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʦʙʨʘʙʦʪʢʝ ʧʣʘʩʪʳ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʤʝʥʴʰʝ 0.8 ʤ (ʜʦ h Ó 0.4 ʤ). 

ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ ʟʘʧʠʩʴ ʢʨʠʚʦʡ ʇʉ ʚ ʪʦʥʢʦʩʣʦʠʩʪʦʤ ʨʘʟʨʝʟʝ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʰʘʛʦʤ ʥʝ 

ʙʦʣʴʰʝ 10ʩʤ. ɽʩʣʠ ʚʩʝ ʞʝ ʢʨʠʚʘʷ ʇʉ ʙʳʣʘ ʟʘʧʠʩʘʥʘ ʩ ʰʘʛʦʤ 20ʩʤ, ʪʦ ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʡ ʦʪʙʠʚʢʠ 

ʛʨʘʥʠʮ ʧʣʘʩʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʠʤʧʦʨʪʝ ʜʘʥʥʳʭ ɻʀʉ ʚ ʧʣʘʥʰʝʪ ʦʙʨʘʙʦʪʢʠ ʟʘʜʘʪʴ ʰʘʛ, ʨʘʚʥʳʡ 

10 ʩʤ.  

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʢʨʠʚʦʡ ʇʉ, ʠʩʧʨʘʚʣʝʥʥʦʡ ʟʘ ʚʣʠʷʥʠʝ ʚʤʝʱʘʶʱʠʭ ʧʦʨʦʜ,  ʦʩʥʦʚʘʥʘ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʨʝʜʧʦʩʳʣʢʘʭ. 

mk:@MSITStore:C:/WinEK_14_05_27/help/obrek.chm::/raschetalfaps.htm


 

95 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠ ʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʝ ʧʦʪʝʥʮʠʘʣ, ʩʦʟʜʘʚʘʝʤʳʡ ʜʚʦʡʥʳʤ ʩʣʦʝʤ 

ʟʘʨʷʜʦʚ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, ʨʘʟʤʝʱʝʥʥʳʤ ʥʘ ʛʨʘʥʠʮʝ ʟʘʤʢʥʫʪʦʡ ʦʙʣʘʩʪʠ, ʚʥʝ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʨʘʚʝʥ ʥʫʣʶ. ʕʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʦʜʥʦʨʦʜʥʦʡ ʩʨʝʜʳ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ 

ʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʨʝʥʠʡ ʧʦʪʝʥʮʠʘʣʦʚ SP ʥʘ ʦʩʠ ʩʢʚʘʞʠʥʳ ʥʝ ʠʟʤʝʥʷʪʩʷ, ʝʩʣʠ ʢ ʠʩʭʦʜʥʦʤʫ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʜʚʦʡʥʳʭ ʩʣʦʝʚ ʜʦʙʘʚʠʪʴ ʜʚʦʡʥʳʝ ʩʣʦʠ ʟʘʨʷʜʦʚ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʪʥʦʩʪʠ, 

ʨʘʟʤʝʱʝʥʥʳʝ ʥʘ ʛʨʘʥʠʮʘʭ ʟʘʤʢʥʫʪʳʭ ʦʙʣʘʩʪʝʡ. ʇʦʵʪʦʤʫ ʟʘʜʘʯʘ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʜʚʦʡʥʳʭ ʩʣʦʝʚ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ SP ʥʘ ʦʩʠ ʩʢʚʘʞʠʥʳ ʥʝ ʠʤʝʝʪ 

ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ. ʆʜʥʘʢʦ ʟʘʜʘʯʘ ʨʘʩʯʝʪʘ ʧʦʪʝʥʮʠʘʣʦʚ ʥʘ ʦʩʠ ʩʢʚʘʞʠʥʳ  ʧʨʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʪʦʣʱʠʥʳ ʧʣʘʩʪʦʚ (ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ) ʵʪʦʡ 

ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʣʠʰʝʥʘ.  

ɺʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ ʦʪʤʝʯʝʥʥʳʤ ʚʳʰʝ ʩʚʦʡʩʪʚʦʤ, ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʚʢʣʘʜ ʚ ʧʦʪʝʥʮʠʘʣ ʦʪ 

ʜʚʦʡʥʳʭ ʩʣʦʝʚ ʟʘʨʷʜʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʣʦʩʢʠʭ ʛʨʘʥʠʮʘʭ ʤʝʞʜʫ ʧʣʘʩʪʘʤʠ, ʵʢʚʠʚʘʣʝʥʪʥʳʤ 

ʚʢʣʘʜʦʤ ʜʚʦʡʥʳʭ ʩʣʦʝʚ ʟʘʨʷʜʦʚ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʨʘʥʠʮʘʭ ʚʝʟʜʝ, ʢʨʦʤʝ ʦʙʣʘʩʪʠ ʤʝʞʜʫ 

ʨʘʜʠʫʩʘʤʠ ʟʦʥ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʧʣʘʩʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʠʩʪʦʯʥʠʢʦʤ ʧʦʪʝʥʮʠʘʣʦʚ SP  ʷʚʣʷʶʪʩʷ  ʜʚʦʡʥʳʝ ʩʣʦʠ ʟʘʨʷʜʦʚ ʥʘ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʨʘʥʠʮʘʭ 

ʨʘʟʜʝʣʘ ,i kP ʠ ʜʚʦʡʥʳʝ ʩʣʦʠ ʟʘʨʷʜʦʚ ʥʘ ʧʣʦʩʢʠʭ ʫʯʘʩʪʢʘʭ ʛʨʘʥʠʮ ʧʣʘʩʪʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʨʘʜʠʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʨʘʜʠʫʩʘʤʠ ʟʦʥ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʩʦʧʨʠʢʘʩʘʶʱʠʭʩʷ ʧʣʘʩʪʦʚ iQ . 

ʀʩʭʦʜʷ ʠʟ ʠʟʣʦʞʝʥʥʦʛʦ, ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ SP ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ   
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i kX Z  - ʨʘʩʯʝʪʥʘʷ ʢʨʠʚʘʷ SP, ʧʦʨʦʞʜʝʥʥʘʷ ʩʢʘʯʢʦʤ ʧʦʪʝʥʮʠʘʣʘ ,i kP ʥʘ l-ʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ 

ʛʨʘʥʠʮʝ i ʧʣʘʩʪʘ; ( )e

iY Z  - ʨʘʩʯʝʪʥʘʷ ʢʨʠʚʘʷ SP, ʧʦʨʦʞʜʝʥʥʘʷ ʩʢʘʯʢʦʤ ʧʦʪʝʥʮʠʘʣʘ iQʥʘ ʛʨʘʥʠʮʝ 

i ʠ i+1 ʧʣʘʩʪʦʚ ʚʥʫʪʨʠ ʨʘʜʠʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʝʞʜʫ ʨʘʜʠʫʩʘʤʠ ʟʦʥ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʵʪʠʭ 

ʧʣʘʩʪʘʭ. N - ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʩʪʦʚ ʚ ʧʘʯʢʝ, M(i) - ʢʦʣʠʯʝʩʪʚʦ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʨʘʥʠʮ ʚ i ʧʣʘʩʪʝ;

 ʟʧ

iR - ʨʘʜʠʫʩ ʟʦʥʳ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ i ʧʣʘʩʪʝ. 

 

 

 
ʈʠʩ. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʩʢʘʯʢʦʚ ʧʦʪʝʥʮʠʘʣʘ ʧʨʠ ʨʘʩʯʝʪʝ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ SP. 

ɿʘʜʘʯʘ ʨʘʩʯʝʪʘ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ SP ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʘʢ ʟʘʜʘʯʘ 

ʧʦʠʩʢʘ ʤʠʥʠʤʫʤʘ ʥʝʚʷʟʢʠ F ʨʘʩʯʝʪʥʦʡ ( )tSp Z ʠ ʠʟʤʝʨʝʥʥʦʡ ( )aSp Z

 

ʢʨʠʚʳʭ SP ʧʦ ʚʝʣʠʯʠʥʘʤ 

ʩʢʘʯʢʦʚ ʧʦʪʝʥʮʠʘʣʘ ,i kP  ʠ iQ
 
ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʛʨʘʥʠʮʘʭ ʠ ʫʯʘʩʪʢʘʭ 

ʧʣʦʩʢʠʭ ʛʨʘʥʠʮ: 
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ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʚʳʜʝʣʝʥʥʳʭ ʧʣʘʩʪʦʚ (RT, RX0, DI/d) ʠ 

ʧʘʨʘʤʝʪʨʳ ʩʢʚʘʞʠʥʳ (ʋʕʉ ʇɾ ʠ ʜʠʘʤʝʪʨ ʩʢʚʘʞʠʥʳ) ʠʟʚʝʩʪʥʳ. 

ɺʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʢʨʠʚʘʷ ʠʟʤʝʨʝʥʥʳʭ ʟʥʘʯʝʥʠʡ

 ()aSp Z .  

ʈʝʟʫʣʴʪʘʪʦʤ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʘʷ ʢʨʠʚʘʷ ()tSp Z  ʠ ʥʘʙʦʨ ʩʪʘʪʠʯʝʩʢʠʭ 

ʧʦʪʝʥʮʠʘʣʦʚ 
( )

,

1

M i

i i k

k

S P
=

=ä  ʚ ʧʣʘʩʪʘʭ, ʛʜʝ i ï ʥʦʤʝʨ ʧʣʘʩʪʘ. ʉʢʘʯʢʠ ʧʦʪʝʥʮʠʘʣʦʚ iQ
 
ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʥʝ ʫʯʘʩʪʚʫʶʪ, ʪ.ʢ. ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʛʨʘʥʠʮ, ʥʘ ʢʦʪʦʨʳʭ 

ʦʥʠ ʬʦʨʤʠʨʫʶʪʩʷ, ʢʦʥʝʯʥʘ, ʧʦʵʪʦʤʫ ʠʭ ʚʢʣʘʜ ʚ ʠʟʤʝʨʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʦʣʱʠʥ 

ʧʣʘʩʪʦʚ ʩʪʨʝʤʠʪʩʷ ʢ ʥʫʣʶ. 

ʆʙʨʘʪʥʘʷ ʟʘʜʘʯʘ ʦʩʥʦʚʘʥʘ ʥʘ ʨʝʰʝʥʠʠ ʧʨʷʤʦʡ ʟʘʜʘʯʠ ʇʉ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʘʢʪʠʯʝʩʢʦʡ 

ʢʨʠʚʦʡ ʇʉ.   ɺʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʛʨʘʥʠʮʳ ʧʣʘʩʪʦʚ, ʋʕʉ ʧʣʘʩʪʦʚ, ʧʘʨʘʤʝʪʨʳ ʟʦʥʳ 

ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʜʠʘʛʨʘʤʤʘ ʇʉ.   ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ï ʢʨʠʚʘʷ ʇʉ (SPv), 

ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʫʩʣʦʚʠʷʤ ʧʣʘʩʪʦʚ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʨʘʩʯʝʪʥʘʷ ʢʨʠʚʘʷ ʇʉ (SPt), 

ʩʦʚʧʘʜʝʥʠʝ ʧʦʩʣʝʜʥʝʡ ʩ ʬʘʢʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ʇʉ (SP) ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ.   ʇʨʠʚʝʜʝʥʠʝ ʢʨʠʚʦʡ ʇʉ ʢ ʧʣʘʩʪʫ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʤʦʱʥʦʩʪʠ ʙʝʟ 

ʨʘʟʙʠʚʢʠ ʥʘ ʧʣʘʩʪʳ ʥʝʚʦʟʤʦʞʥʦ. 

ɿʘʢʣʶʯʝʥʠʝ ʧʦ ʜʘʥʥʳʤ ɻʀʉ 

ʉ ʮʝʣʴʶ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ ʧʦʧʣʘʩʪʦʚʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ɻʀʉ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʞʠʤʳ ʦʙʨʘʙʦʪʢʠ, ʭʨʘʥʝʥʠʷ ʠ ʚʳʜʘʯʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

(ʧʫʥʢʪ ʤʝʥʶ çɿʘʢʣʶʯʝʥʠʝ ɻʀʉè): 

¶ ʩʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚ; 

¶ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ɻʀʉ; 

¶ ʩʦʟʜʘʥʠʝ ʢʨʠʚʳʭ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ; 

¶ ʩʧʠʩʦʢ ʢʨʠʚʳʭ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ. 

 

ʇʨʦʮʝʜʫʨʘ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ (ʧʫʥʢʪ ʤʝʥʶ çɿʘʢʣʶʯʝʥʠʝ ɻʀʉè) 

ʨʝʘʣʠʟʦʚʘʥʘ ʜʣʷ: 

¶ ʢʨʠʚʳʭ ʕʂ ʠ ʕʄʂ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ (ʩʤ. 

çʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʕʂ, ʀʂ ʠ ɺʀʂʀɿè); 

¶ ʢʨʠʚʳʭ ʕʂ ʠ ʕʄʂ, ʥʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ; 

¶ ʢʨʠʚʳʭ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ ɻʀʉ. 

ʇʦʣʫʯʝʥʥʳʝ ʦʪʩʯʝʪʳ ʠ ʣʠʪʦʣʦʛʠʷ ʧʣʘʩʪʦʚ ʚʳʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʫ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ 

ɻʀʉ (ʧʫʥʢʪ ʤʝʥʶ çʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ɻʀʉè), ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʨʠʚʳʭ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ (ʧʫʥʢʪ ʤʝʥʶ çʉʦʟʜʘʥʠʝ ʢʨʠʚʳʭ ʧʦʧʣʘʩʪʦʚʳʭ 

ʦʪʩʯʝʪʦʚè). ʂʨʠʚʳʝ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ ʤʝʪʦʜʦʚ ʈʂ ʠ ɸʂ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʂʧ, ʂʛʣ ʠ ʣʠʪʦʣʦʛʠʠ ʧʣʘʩʪʦʚ.  

ʇʝʨʚʳʤ ʠ ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʧʝʨʝʜ ʟʘʧʠʩʴʶ ʦʪʩʯʝʪʦʚ ʚ ʪʘʙʣʠʮʫ ʠʣʠ ʚ ʢʨʠʚʳʝ 

ʦʪʩʯʝʪʦʚ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʜʫʨʘ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ (ʧʫʥʢʪ ʤʝʥʶ çʉʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ 

ʦʪʩʯʝʪʦʚè ʠʣʠ ʢʥʦʧʢʘ ). 
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¶ ˿ͤΎ͙͔ͭ ͦͭͫ;͔͍ͭͦ 

ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʨʝʞʠʤ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʥʘ ʵʢʨʘʥʝ ʧʦʷʚʣʷʝʪʩʷ ʦʢʥʦ  ʚʳʙʦʨʘ 

ʢʨʠʚʳʭ ʠ ʧʣʘʩʪʦʚ, ʦʪʩʯʝʪʳ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʚʳʚʦʜʠʪʴʩʷ ʚ  ʪʘʙʣʠʮʫ ʟʘʢʣʶʯʝʥʠʷ. 

 
 

ʇʨʠ ʧʝʨʚʦʤ ʚʭʦʜʝ ʚ ʨʝʞʠʤ ʦʢʥʦ òʂʨʠʚʳʝ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚò ʧʫʩʪʦʝ.   

ɺ ʦʢʥʝ ñʂʨʠʚʳʝ ʕʂ ʠ ʕʄʂò ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʚʳʝ ʕʂ, ʀʂ, ɺʀʂʀɿ.   ɽʩʣʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦ ʜʘʥʥʳʤ ʕʂ ʠ ʕʄʂ (ʩʤ. 

çʇʦʧʣʘʩʪʦʚʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʕʂ, ʀʂ ʠ ɺʀʂʀɿè), ʪʦ  ʤʥʝʤʦʥʠʢʠ ʢʨʠʚʳʭ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʠ  ʦʙʨʘʙʦʪʢʝ, ʠ ʢʨʠʚʳʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ (RT, RX0, DI/D) ʙʫʜʫʪ 

ʚʳʜʝʣʝʥʳ ʜʨʫʛʠʤ ʮʚʝʪʦʤ (ʥʘʧʨʠʤʝʨ, ʩʠʥʠʤ). 

ʇʘʥʝʣʴ ñɺʳʙʦʨ ʧʣʘʩʪʦʚò ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʚʳʙʦʨʘ ʠʥʪʝʨʚʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʙʫʜʫʪ 

ʩʥʠʤʘʪʴʩʷ (ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴʩʷ) ʦʪʩʯʝʪʳ ʠ ʪʠʧʦʚ, ʦʪʦʙʨʘʞʘʝʤʳʭ ʥʘ ʵʢʨʘʥʝ ʠ ʚ ʪʘʙʣʠʮʝ 

ʧʣʘʩʪʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦʩʣʝ ʚʳʙʦʨʘ ʪʠʧʘ ʧʣʘʩʪʦʚ ñʂʦʣʣʝʢʪʦʨʳò  ʤʳ ʩʤʦʞʝʤ ʫʪʦʯʥʷʪʴ ʦʪʩʯʝʪʳ ʚ 

ʨʝʞʠʤʝ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʪʦʣʴʢʦ ʚ ʧʣʘʩʪʘʭ ʢʦʣʣʝʢʪʦʨʘʭ, ʢʨʠʚʳʝ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ 

ʙʫʜʫʪ ʩʦʟʜʘʥʳ (ʧʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çʉʦʟʜʘʥʠʝ ʢʨʠʚʳʭ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚè) ʪʘʤ ʞʝ. 

ʆʪʩʯʝʪʳ ʚ ʪʘʙʣʠʮʝ ʟʘʢʣʶʯʝʥʠʷ ʙʫʜʫʪ ʚʳʚʝʜʝʥʳ ʪʦʞʝ ʪʦʣʴʢʦ ʜʣʷ ʵʪʠʭ ʧʣʘʩʪʦʚ. ɺʩʝ ʧʣʘʩʪʳ 

ʢʦʣʣʝʢʪʦʨʳ ʙʫʜʫʪ ʚʳʙʨʘʥʳ ʚ ʠʥʪʝʨʚʘʣʝ ʩ ʟʘʜʘʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʢʨʦʚʣʠ ʠ ʧʦʜʦʰʚʳ. 

ɺʳʙʠʨʘʶʪʩʷ ʢʨʠʚʳʝ, ʩ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʩʥʠʤʘʪʴʩʷ ʧʦʧʣʘʩʪʦʚʳʝ ʦʪʩʯʝʪʳ, ʩ ʧʦʤʦʱʴʶ 

ʤʳʰʠ. 
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ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ   ʚ ʧʣʘʩʪʘʭ ʟʘʜʘʥʥʦʛʦ ʪʠʧʘ ʩʥʠʤʘʶʪʩʷ 

ʦʪʩʯʝʪʳ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʠʷ; ʟʘʪʝʤ  

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʭʦʜ ʚ ʨʝʞʠʤ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ.  ʇʨʠ ʧʝʨʚʦʤ ʚʭʦʜʝ ʚ ʜʘʥʥʳʡ ʨʝʞʠʤ ʦʪʩʯʝʪʳ 

ʩ ʢʨʠʚʳʭ ʕʂ, ʕʄʂ ʩʥʠʤʘʶʪʩʷ ʧʦ ʧʨʘʚʠʣʘʤ, ʠʩʧʦʣʴʟʫʝʤʳʤ ʚ ʧʨʦʛʨʘʤʤʝ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ ʕʂ, ʕʄʂ; ʦʪʩʯʝʪʳ ʦʩʪʘʣʴʥʳʭ ʢʨʠʚʳʭ ʩʥʠʤʘʶʪʩʷ ʧʦ ʧʨʘʚʠʣʫ, ʨʝʢʦʤʝʥʜʫʝʤʦʤʫ ʜʣʷ 

ʧʣʘʩʪʦʚ ʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ. 

ʆʪʩʯʝʪʳ ʢʨʠʚʳʭ ʕʂ, ʀʂ, ɺʀʂʀɿ, ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ 

ʜʘʥʥʳʭ ʕʂ, ʕʄʂ, ʩʦʭʨʘʥʷʶʪʩʷ, ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ, ʥʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ ʚ ʨʝʞʠʤʝ ʫʪʦʯʥʝʥʠʷ 

ʦʪʩʯʝʪʦʚ ʥʝ ʤʦʛʫʪ. 

ʇʨʠ ʧʦʚʪʦʨʥʦʤ ʚʭʦʜʝ ʚ ʜʘʥʥʳʡ ʨʝʞʠʤ ʠ ʜʦʙʘʚʣʝʥʠʠ ʢʨʠʚʳʭ ʚ ʩʧʠʩʦʢ ʜʣʷ ʩʥʷʪʠʷ 

ʦʪʩʯʝʪʦʚ ʙʫʜʫʪ ʟʘʥʦʚʦ ʩʥʠʤʘʪʴʩʷ ʦʪʩʯʝʪʳ ʪʦʣʴʢʦ ʥʦʚʳʭ ʢʨʠʚʳʭ, ʦʪʩʯʝʪʳ ʢʨʠʚʳʭ ʠʟ 

ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ ʩʧʠʩʢʘ ʚʠʟʫʘʣʠʟʠʨʫʶʪʩʷ, ʥʦ ʩʦʭʨʘʥʷʶʪʩʷ ʧʨʝʞʥʠʤʠ. 

ʅʘʧʨʠʤʝʨ, ʜʦʙʘʚʠʤ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʩʧʠʩʢʫ ʢʨʠʚʳʝ GR, ASP. 
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ʅʘʞʤʝʤ ʥʘ ʢʥʦʧʢʫ . ɼʣʷ ʢʨʠʚʳʭ GR, ASP ʚʦ ʚʩʝʭ ʧʣʘʩʪʘʭ 

ʩʥʠʤʫʪʩʷ ʥʦʚʳʝ ʦʪʩʯʝʪʳ. ʆʪʩʯʝʪʳ ʜʣʷ ʢʨʠʚʳʭ ʕʂ, ʕʄʂ (IK1-IK5, GZ1, LL3, IC1A-IC4A, RT, 

RXO), ʧʦʩʢʦʣʴʢʫ  ʦʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʠʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʙʫʜʫʪ 

ʩʯʠʪʘʥʳ ʠʟ ñʊʘʙʣʠʮʳ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʦʚ ʧʦ ʜʘʥʥʳʤ ʕʂ ʠ ʕʄʂò; ʦʪʩʯʝʪʳ ʜʣʷ 

ʢʨʠʚʳʭ RHOB, DTCO, TRNP ʦʩʪʘʥʫʪʩʷ ʧʨʝʞʥʠʤʠ.  

ʂʘʞʜʳʡ ʨʘʟ ʧʨʠ ʚʭʦʜʝ ʚ ʨʝʞʠʤ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʫʯʘʩʪʠʝ 

ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʕʂ ʠ ʕʄʂ ʚ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʜʘʥʥʳʤ ʕʂ ʠ ʕʄʂ, ʟʘʪʝʤ 

ʦʪʩʯʝʪʳ ʵʪʠʭ ʢʨʠʚʳʭ ʚ ʦʙʨʘʙʦʪʘʥʥʳʭ ʧʣʘʩʪʘʭ ʩʯʠʪʳʚʘʶʪʩʷ ʠʟ ʪʘʙʣʠʮʳ ñʆʧʨʝʜʝʣʝʥʠʝ ʋʕʉ / 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʧʣʘʩʪʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʧʦ ʜʘʥʥʳʤ ʕʂ, ʕʄʂ ʠ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʚ ʙʘʟʫ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ɻʀʉò. 

ɽʩʣʠ ʧʦʩʣʝ ʨʘʙʦʪʳ ʚ ʨʝʞʠʤʝ çʉʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚè ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʧʝʨʝʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʝʞʥʝʛʦ ʢʦʤʧʣʝʢʩʘ ʟʦʥʜʦʚ ʕʂ ʠ ʕʄʂ ʚ ʩʪʘʨʳʭ ʧʣʘʩʪʘʭ  (ʦʪʩʯʝʪʳ ʚ 

ʢʦʪʦʨʳʭ ʫʞʝ ʟʘʥʦʩʠʣʠʩʴ ʚ ʪʘʙʣʠʮʫ ʟʘʢʣʶʯʝʥʠʷ), ʪʦ ʪʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʦʚʳʝ ʦʪʩʯʝʪʳ ʠ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʙʫʜʫʪ ʟʘʥʝʩʝʥʳ ʚ ʪʘʙʣʠʮʫ  ʟʘʢʣʶʯʝʥʠʷ, ʤʠʥʫʷ ʨʝʞʠʤ 

ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ. 

ɺ ʧʨʦʛʨʘʤʤʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʦʩʦʟʥʘʥʥʳʡ, ʫʧʨʘʚʣʷʝʤʳʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ, ʧʨʦʮʝʩʩ ʩʥʷʪʠʷ ʠ 

ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʢʨʠʚʳʭ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʠ ʚ ʢʘʣʴʢʫʣʷʪʦʨʝ) 

ʠʣʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʳʭ ʧʣʘʩʪʦʚ ʦʪʩʯʝʪʳ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʝ ʩʥʠʤʘʶʪʩʷ. 

ʉʥʷʪʴ ʦʪʩʯʝʪʳ ʩ ʢʨʠʚʦʡ ʟʘʥʦʚʦ ʤʦʞʥʦ ʧʦ-ʨʘʟʥʦʤʫ. ʈʘʩʩʤʦʪʨʠʤ  ʧʨʠʤʝʨ ʜʣʷ  ʦʜʥʦʡ 

ʢʨʠʚʦʡ RHOB : 

a) ɺʳʙʝʨʝʤ ʧʫʥʢʪ ʤʝʥʶ çʉʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚè ʠʣʠ ʢʥʦʧʢʫ  ; 

ʚʦʡʜʝʤ ʚ ʨʝʞʠʤ ʩʥʷʪʠʷ ʠ ʫʪʦʯʝʥʠʷ ʦʪʩʯʝʪʦʚ; ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʧʝʨʝʤʝʩʪʠʤ ʢʨʠʚʫʶ 

RHOB ʚ ʦʢʥʦ ñʆʩʪʘʣʴʥʳʝ ʢʨʠʚʳʝò, ʥʘʞʤʝʤ ʥʘ ʢʥʦʧʢʫ .   

ʆʪʩʯʝʪʳ ʵʪʦʡ ʢʨʠʚʦʡ ʙʫʜʫʪ ʫʜʘʣʝʥʳ ʠʟ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʠʷ.  
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b)  

 
 

ɺʳʙʝʨʝʤ ʧʫʥʢʪ ʤʝʥʶ çɺʳʙʦʨ ʢʨʠʚʳʭ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚè, ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ ʦʧʷʪʴ 

ʧʝʨʝʤʝʩʪʠʤ ʢʨʠʚʫʶ RHOB ʚ ʦʢʥʦ ñʂʨʠʚʳʝ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚò.  

 

 
 

ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ  ʦʪʩʯʝʪʳ ʜʣʷ ʢʨʠʚʦʡ RHOB ʙʫʜʫʪ 

ʩʥʷʪʳ ʟʘʥʦʚʦ. 

 

c) ɺʳʙʝʨʝʤ ʧʫʥʢʪ ʤʝʥʶ çʉʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚè ʠʣʠ ʢʥʦʧʢʫ  .      ʅʘ ʧʘʥʝʣʠ 

ñʊʠʧ ʧʣʘʩʪʦʚò ʚʳʙʝʨʝʤ ñɺʩʝò, ʥʘʞʤʝʤ ʥʘ ʢʥʦʧʢʫ , ʚʦʡʜʝʤ ʚ 

ʨʝʞʠʤ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ.  
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ʇʦʩʣʝ ʥʘʞʘʪʠʷ ʥʘ ʢʥʦʧʢʫ  ʚʳʙʝʨʝʤ ʠʟ ʩʧʠʩʢʘ ʧʨʘʚʠʣʦ ʩʥʷʪʠʷ 

ʦʪʩʯʝʪʦʚ (ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʟʨʝʟʫ), ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʫʙʨʘʚ ʬʣʘʞʦʢ ñɼʣʷ ʚʩʝʭ 

ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭò. ɽʩʣʠ ʫʙʨʘʪʴ ʝʱʝ ʠ ʬʣʘʞʦʢ ñɼʣʷ ʚʩʝʭ ʧʣʘʩʪʦʚ ʚʳʙʨʘʥʥʦʛʦ 

ʪʠʧʘò, ʪʦ ʙʫʜʝʪ ʩʥʷʪ ʣʠʰʴ ʦʜʠʥ ʦʪʩʯʝʪ ʢʨʠʚʦʡ RHOB ʚ ʚʳʙʨʘʥʥʦʤ ʧʣʘʩʪʝ. ɽʩʣʠ ʙʫʜʝʪ 

ʦʩʪʘʚʣʝʥ ʬʣʘʞʦʢ ñɼʣʷ ʚʩʝʭ ʧʣʘʩʪʦʚ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘò, ʪʦ ʦʪʩʯʝʪʳ ʩ ʢʨʠʚʦʡ RHOB 

ʙʫʜʫʪ ʩʥʷʪʳ ʧʦ ʟʘʜʘʥʥʦʤʫ ʧʨʘʚʠʣʫ ʚʦ ʚʩʝʭ  ʧʣʘʩʪʘʭ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ. 

     
 
 ɺ ʩʣʫʯʘʝ ʜʦʙʘʚʣʝʥʠʷ ʥʦʚʦʛʦ ʧʣʘʩʪʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʪʩʯʝʪʦʚ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ 

ʥʫʞʥʦ ʚʥʦʚʴ ʚʦʡʪʠ ʚ ʨʝʞʠʤ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ (ʧʫʥʢʪ ʤʝʥʶ çʉʥʷʪʠʝ ʠ 

ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚè) ʠ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʥʝʛʦ ʚʳʙʨʘʪʴ ʚʘʨʠʘʥʪ ñʩ ʩʦʭʨʘʥʝʥʠʝʤ 

ʠʟʤʝʥʝʥʠʡò. 

ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʨʝʜʠ ʢʨʠʚʳʭ, ʩ ʢʦʪʦʨʳʭ ʥʫʞʥʦ ʩʥʷʪʴ ʦʪʩʯʝʪʳ ʝʩʪʴ ʢʨʠʚʳʝ ʕʂ, ʕʄʂ 

(ʥʘʧʨʠʤʝʨ, ʜʦʙʘʚʣʝʥʘ ʢʨʠʚʘʷ LL3), ʪʦ ʩʨʝʜʠ ʧʨʘʚʠʣ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʧʦʷʚʠʪʩʷ ʧʨʘʚʠʣʦ 

ɼʣʷ ʟʦʥʜʦʚ ʕʂ, ʕʄʂ, ʢʦʪʦʨʦʝ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʵʪʦʤ ʩʣʫʯʘʝ. 
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¶ ˾͔͙͗ͣ ͯͭͦ;͔͙ͤͤΎ ͦͭͫ;͔͍ͭͦ 

ʇʦʩʣʝ ʚʭʦʜʘ ʚ ʨʝʞʠʤ (çɿʘʢʣʶʯʝʥʠʝ ɻʀʉ / ʉʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚè) ʚ ʧʨʘʚʦʤ 

ʚʝʨʭʥʝʤ ʫʛʣʫ ʵʢʨʘʥʘ ʧʦʷʚʠʪʩʷ ʤʦʙʠʣʴʥʦʝ ʦʢʥʦ (ʝʛʦ ʤʦʞʥʦ ʜʚʠʛʘʪʴ, ñʧʦʜʮʝʧʠʚò ʤʳʰʴʶ) ʜʣʷ 

ʚʳʙʦʨʘ ʢʨʠʚʦʡ, ʯʝʡ ʦʪʩʯʝʪ ʙʫʜʝʪ ʫʪʦʯʥʷʪʴʩʷ ʚ ʚʳʜʝʣʝʥʥʦʤ ʧʣʘʩʪʝ. 

 

 
 

ɺʳʜʝʣʠʪʴ ʧʣʘʩʪ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʤʦʞʥʦ: 

¶ ʠʟ ʩʧʠʩʢʘ ʧʣʘʩʪʦʚ; 

 

 
 

¶ ñʢʣʠʢʥʫʪʴò ʤʳʰʴʶ (ʜʚʘʞʜʳ ʙʳʩʪʨʦ ʱʝʣʢʥʫʪʴ) ʥʘ ʧʣʘʥʰʝʪʝ ʦʙʨʘʙʦʪʢʠ ʤʝʞʜʫ 
ʛʨʘʥʠʮʘʤʠ ʧʣʘʩʪʘ; 

¶ ʉ ʧʦʤʦʱʴʶ ʢʣʘʚʠʰ Ctrl+Down, Ctrl+UP (ʧʝʨʝʭʦʜ ʦʪ ʧʣʘʩʪʘ ʢ ʧʣʘʩʪʫ). 

 

ʂʨʠʚʘʷ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʩʧʠʩʢʘ ʢʨʠʚʳʭ. 
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ʆʪʩʯʝʪ ʚʳʜʝʣʝʥʥʦʡ ʢʨʠʚʦʡ ʧʨʝʜʩʪʘʚʣʝʥ ʛʨʘʬʠʯʝʩʢʠ ʚ ʚʠʜʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʤʘʨʢʝʨʘ, ʮʚʝʪ 

ʢʦʪʦʨʦʛʦ ʚʳʙʠʨʘʝʪʩʷ ʥʘ ʧʘʥʝʣʠ ñʆʪʩʯʝʪò. ʇʨʠ ʧʦʜʚʝʜʝʥʠʠ ʢʫʨʩʦʨʘ ʤʳʰʠ ʢ ʠʟʦʙʨʘʞʝʥʠʶ 

ʦʪʩʯʝʪʘ ʢʫʨʩʦʨ ʧʨʠʥʠʤʘʝʪ ʚʠʜ ʩʪʨʝʣʦʯʢʠ ʩ ʧʨʷʤʦʫʛʦʣʴʥʠʢʦʤ ʚ ʧʨʘʚʦʤ ʥʠʞʥʝʤ ʫʛʣʫ. ʃʝʚʘʷ 

ʢʥʦʧʢʘ ʤʳʰʠ ʥʘʞʠʤʘʝʪʩʷ ʠ ʠʟʦʙʨʘʞʝʥʠʝ ʦʪʩʯʝʪʘ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʥʫʞʥʦʝ ʧʦʣʦʞʝʥʠʝ. ɼʚʠʛʘʪʴ 

ʤʘʨʢʝʨ ʦʪʩʯʝʪʘ ʤʦʞʥʦ ʚʨʫʯʥʫʶ, ʠʩʧʦʣʴʟʫʷ ʢʥʦʧʢʠ Right ʠ Left. ɿʥʘʯʝʥʠʝ ʦʪʩʯʝʪʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʶ ʤʘʨʢʝʨʘ, ʦʪʦʙʨʘʞʘʝʪʩʷ ʚ ʷʯʝʡʢʝ ñʆʪʩʯʝʪò. 

ɺʝʣʠʯʠʥʫ ʦʪʩʯʝʪʘ ʤʦʞʥʦ ʚʚʝʩʪʠ ʚʨʫʯʥʫʶ ʚ ʷʯʝʡʢʫ ñʆʪʩʯʝʪò, ʥʘʞʘʚ ʧʦʩʣʝ ʵʪʦʛʦ ʢʣʘʚʠʰʫ 

ñEnterò. ʇʨʠ ʵʪʦʤ ʤʘʨʢʝʨ ʟʘʡʤʝʪ ʧʦʟʠʮʠʶ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʦʚʦʤʫ ʟʥʘʯʝʥʠʶ. 

ɿʥʘʯʝʥʠʷ ʦʪʩʯʝʪʦʚ ʤʦʞʥʦ ʩʥʠʤʘʪʴ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʧʨʘʚʠʣʫ, ʚʳʙʨʘʚ ʩ ʧʦʤʦʱʴʶ ʤʳʰʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʵʣʝʤʝʥʪ ʩʧʠʩʢʘ (ʢʥʦʧʢʘ ). ʇʦʩʣʝ ʚʳʙʦʨʘ ʧʨʘʚʠʣʘ  

ʟʥʘʯʝʥʠʝ ʦʪʩʯʝʪʘ ʚʳʜʝʣʝʥʥʦʡ ʢʨʠʚʦʡ (ʚ ʷʯʝʡʢʝ ñʂʨʠʚʘʷò) ʜʣʷ ʚʳʙʨʘʥʥʦʛʦ ʧʣʘʩʪʘ ʦʪʦʙʨʘʟʠʪʩʷ ʚ 

ʷʯʝʡʢʝ ñʆʪʩʯʝʪò, ʤʘʨʢʝʨ ʦʪʩʯʝʪʘ ʟʘʡʤʝʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ. 

ʆʢʥʦ ʜʣʷ ʚʳʙʦʨʘ ʧʨʘʚʠʣʘ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʤʦʞʥʦ ʜʚʠʛʘʪʴ, ñʧʦʜʮʝʧʠʚò ʝʛʦ ʤʳʰʴʶ. 

 

    
 

ʇʨʠ ʚʳʙʦʨʝ ʧʨʘʚʠʣʘ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʥʫʞʥʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʩʦʦʙʨʘʞʝʥʠʷʤʠ: 

ʘ) ʧʦ ʧʨʘʚʠʣʫ ñɼʣʷ ʧʣʘʩʪʦʚ ʙʦʣʴʰʦʡ ʠ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠò ʣʫʯʰʝ ʩʥʠʤʘʪʴ ʦʪʩʯʝʪʳ ʧʨʠ 

ʤʦʱʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ ʧʣʘʩʪʦʚ ʙʦʣʴʰʝ 1.2 ʤ; 



 

104 

ʙ) ʧʦ ʧʨʘʚʠʣʫ ñɼʣʷ ʪʦʥʢʠʭò ʧʣʘʩʪʦʚ ʣʫʯʰʝ ʩʥʠʤʘʪʴ ʦʪʩʯʝʪʳ ʧʨʠ ʤʦʱʥʦʩʪʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʧʣʘʩʪʦʚ ʤʝʥʴʰʝ 1.2 ʤ; 

ʚ) ʧʦ ʧʨʘʚʠʣʫ  òɼʣʷ ʟʦʥʜʦʚ ʕʂ, ʕʄʂò ʥʫʞʥʦ ʩʥʠʤʘʪʴ ʦʪʩʯʝʪʳ ʪʦʣʴʢʦ ʩ ʢʨʠʚʳʭ ʕʂ, ʕʄʂ 

(ʦʙʳʯʥʦ ʵʪʦ ʜʝʣʘʝʪʩʷ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʥʦʚʳʭ ʧʣʘʩʪʦʚ ʠ ʩʦʭʨʘʥʝʥʠʠ ʨʘʥʝʝ ʚʳʙʨʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʟʦʥʜʦʚ ̏˴Σ ̏˸˴Σ ͙͋ͦ͡ ͙ͨͪ ͍͚ͨͦͭͦͪͤͦ ͔ͦ͋ͪ͊͋ͦͭ͟ ͒͊ͤͤ·ͻ ͙͔͔͎ͣͤͤͤͦͦ͘ ͔ͦͣͨͫ͊͟͟͡ ͍ͦͤ͒ͦ͘ ̏˴Σ 
̏˸˴ ͍ ͔͙ͨͪ͗ͤͻΣ ͔͔ͪ͊ͤ ͦ͋ͪ͊͋ͦͭ͊ͤͤ·ͻ ͨ͊ͫͭ͊͡ͻύΦ  

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ ñɼʣʷ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭò ʚʳʙʨʘʥʥʦʝ ʧʨʘʚʠʣʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʚʩʝʭ ʢʨʠʚʳʭ ʩʧʠʩʢʘ  (ʢʨʦʤʝ ʢʨʠʚʳʭ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ 

çʇʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʜʘʥʥʳʤ ʕʂ, ʕʄʂè ʜʘʥʥʦʛʦ ʧʣʘʩʪʘ). 

ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ ñɼʣʷ ʚʩʝʭ ʧʣʘʩʪʦʚ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘò ʚʳʙʨʘʥʥʦʝ ʧʨʘʚʠʣʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚ ʚʳʜʝʣʝʥʥʦʡ ʢʨʠʚʦʡ ʠʣʠ ʚʩʝʭ ʢʨʠʚʳʭ (ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʬʣʘʞʢʘ 

ñɼʣʷ ʚʩʝʭ ʢʨʠʚʳʭò) ʚʦ ʚʩʝʭ ʧʣʘʩʪʘʭ ʠʟ ʩʧʠʩʢʘ (ʢʨʦʤʝ ʢʨʠʚʳʭ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ çʇʦʧʣʘʩʪʦʚʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʧʦ ʜʘʥʥʳʤ ʕʂ, ʕʄʂè  ʚʳʙʨʘʥʥʳʭ ʧʣʘʩʪʦʚ). 

ʆʪʩʯʝʪʳ ʢʨʠʚʳʭ, ʢʦʪʦʨʳʝ ʫʞʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚʳʙʨʘʥʥʳʭ ʧʣʘʩʪʦʚ (çʇʦʧʣʘʩʪʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʵʣ. ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʨʝʟʘ ʧʦ 

ʜʘʥʥʳʤ ʕʂ, ʕʄʂè) ʥʝ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ. 
 
ɺ ʨʝʞʠʤʝ ʋʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚ ʙʣʘʛʦʜʘʨʷ ʤʝʥʶ ʤʦʞʥʦ: 

¶ ʜʦʙʘʚʠʪʴ ʢʨʠʚʳʝ ʜʣʷ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ (ʧʫʥʢʪ ʤʝʥʶ çɿʘʢʣʶʯʝʥʠʝ 

ɻʀʉ / ɺʳʙʦʨ ʢʨʠʚʳʭ ʜʣʷ ʩʥʷʪʠʷ ʦʪʩʯʝʪʦʚè); 

¶ ʧʨʦʩʤʦʪʨʝʪʴ ʪʘʙʣʠʮʫ ʟʘʢʣʶʯʝʥʠʷ (ʧʫʥʢʪ ʤʝʥʶ çɿʘʢʣʶʯʝʥʠʝ ɻʀʉ / ʈʝʟʫʣʴʪʘʪʳ 

ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ɻʀʉè); 

¶ ʩʦʟʜʘʪʴ ʢʨʠʚʳʝ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ (ʧʫʥʢʪ ʤʝʥʶ çɿʘʢʣʶʯʝʥʠʝ ɻʀʉ / 

ʉʦʟʜʘʥʠʝ ʢʨʠʚʳʭ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚè ʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʥʦʧʢʘ ʥʘ 

ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ). 

ɺʳʭʦʜ ʠʟ ʨʝʞʠʤʘ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʚʦʟʤʦʞʝʥ: 

¶ ʧʨʠ ʥʘʞʘʪʠʠ ʥʘ ʢʥʦʧʢʫ   ʚ ʧʨʘʚʦʤ ʚʝʨʭʥʝʤ ʫʛʣʫ; 

¶ ʧʨʠ ʚʳʙʦʨʝ ʧʫʥʢʪʘ ʤʝʥʶ çɿʘʢʣʶʯʝʥʠʝ ɻʀʉ / ʉʥʷʪʠʝ ʠ ʫʪʦʯʥʝʥʠʝ ʦʪʩʯʝʪʦʚè 

(ʩʥʷʪʴ ʛʘʣʦʯʢʫ).  

ʇʨʦʛʨʘʤʤʘ ʧʨʝʜʣʘʛʘʝʪ ʜʚʘ ʚʘʨʠʘʥʪʘ ʚʳʭʦʜʘ ʠʟ ʨʝʞʠʤʘ: 

 

 
 

ʇʨʠ ʚʳʙʦʨʝ ʧʝʨʚʦʛʦ ʚʘʨʠʘʥʪʘ ʚʩʝ ʦʪʯʝʪʳ ʩ ʫʯʝʪʦʤ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʚ 

ʪʘʙʣʠʮʫ ʟʘʢʣʶʯʝʥʠʷ, ʪʘʢʞʝ ʙʫʜʫʪ ʩʦʭʨʘʥʝʥʳ ʠ ʩʦʟʜʘʥʥʳʝ ʢʨʠʚʳʝ ʧʦʧʣʘʩʪʦʚʳʭ ʦʪʩʯʝʪʦʚ. 

ʇʨʠ ʚʳʙʦʨʝ ʚʪʦʨʦʛʦ ʚʘʨʠʘʥʪʘ ʚʩʝ ʠʟʤʝʥʝʥʠʷ ʦʪʩʯʝʪʦʚ ʩʦʭʨʘʥʝʥʳ ʥʝ ʙʫʜʫʪ. 
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¶ ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ɻʀʉ 

ɺ ʪʘʙʣʠʮʫ ʟʘʢʣʶʯʝʥʠʷ ʧʦ ʜʘʥʥʳʤ ɻʀʉ ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʪʩʯʝʪʳ ʩ ʢʨʠʚʳʭ: 

¶ cʥʷʪʳʝ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ ʧʦ ʜʘʥʥʳʤ ʕʂ ʠ ʕʄʂ, 

¶ cʥʷʪʳʝ ʚ ʨʝʞʠʤʝ ʩʥʷʪʠʷ ʠ ʫʪʦʯʥʝʥʠʷ ʦʪʩʯʝʪʦʚ. 

 ɼʣʷ ʧʨʦʩʤʦʪʨʘ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʠʷ ʚʳʙʝʨʠʪʝ ʧʫʥʢʪ ʤʝʥʶ çɿʘʢʣʶʯʝʥʠʝ 

ɻʀʉ\ʈʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ɻʀʉè, ʢʦʪʦʨʳʡ ʘʢʪʠʚʝʥ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʧʣʘʩʪʦʚ 

ʩ ʦʪʩʯʝʪʘʤʠ. 

ʀʩʧʦʣʴʟʫʷ ʢʥʦʧʢʠ ʤʦʞʥʦ: 

¶ ʟʘʧʠʩʘʪʴ ʪʘʙʣʠʮʫ ʚ ʪʝʢʩʪʦʚʳʡ ʬʘʡʣ (ʢʥʦʧʢʘ ), 

¶ ʚʳʙʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʚʳʚʦʜʘ ʚ ʪʘʙʣʠʮʫ (ʢʥʦʧʢʘ ), 

¶ ʩʢʦʧʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʚ ʙʫʬʝʨ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʝ ʜʣʷ ʨʘʙʦʪʳ ʚ ɽxcel (ʢʥʦʧʢʘ 

),  

¶ ʵʢʩʧʦʨʪʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ ʚ Excel (ʢʥʦʧʢʘ  ), 

¶ ʚʳʙʨʘʪʴ ʰʨʠʬʪ ʜʣʷ ʪʘʙʣʠʮʳ ʠ ʟʘʛʦʣʦʚʢʘ (ʢʥʦʧʢʘ ), 

¶ ʟʘʧʠʩʘʪʴ ʪʝʢʫʱʠʡ ʰʘʙʣʦʥ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮʳ (ʢʥʦʧʢʘ ), 

¶ ʚʳʙʨʘʪʴ ʰʘʙʣʦʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮʳ (ʢʥʦʧʢʘ ), 

¶ ʫʜʘʣʠʪʴ ʰʘʙʣʦʥ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʪʘʙʣʠʮʳ (ʢʥʦʧʢʘ ), 

¶ ʪʨʘʥʩʧʦʥʠʨʦʚʘʪʴ ʪʘʙʣʠʮʫ (ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ ʩʪʦʣʙʮʳ ʠ ʩʪʨʦʢʠ) (ʢʥʦʧʢʘ ), 

¶ ʧʨʦʩʤʦʪʨʝʪʴ ʪʘʙʣʠʮʫ ʚ ʩʪʨʘʥʠʯʥʦʤ ʚʠʜʝ (ʢʥʦʧʢʘ ), 

¶ ʥʘʩʪʨʦʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʝʯʘʪʠ (ʢʥʦʧʢʘ ), 

¶ ʨʘʩʧʝʯʘʪʘʪʴ ʪʘʙʣʠʮʫ (ʢʥʦʧʢʘ ), 

¶ ʫʜʘʣʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʢʠ (ʢʥʦʧʢʘ ). 

ʇʨʠ ʥʘʞʘʪʠʠ ʧʨʘʚʦʡ ʢʥʦʧʢʠ ʤʳʰʠ ʥʘ ʧʘʥʝʣʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦʷʚʣʷʝʪʩʷ ʚʩʧʣʳʚʘʶʱʝʝ ʤʝʥʶ, 

ʢʦʪʦʨʦʝ ʜʫʙʣʠʨʫʝʪ ʢʥʦʧʢʠ. 
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ɺʦʟʤʦʞʥʳ ʪʨʠ ʚʘʨʠʘʥʪʘ ʚʳʚʦʜʘ ʪʘʙʣʠʮʳ ʟʘʢʣʶʯʝʥʠʷ: 

¶ ʊʦʣʴʢʦ ʩ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʦʡ ʧʦ ʜʘʥʥʳʤ ʕʂ, ʕʄʂ; 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚ ʪʘʙʣʠʮʫ ʚʳʚʦʜʷʪʩʷ ʪʦʣʴʢʦ ʦʪʩʯʝʪʳ ʢʨʠʚʳʭ ʕʂ, ʕʄʂ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʧʨʠ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʝ, ʘ ʪʘʢʞʝ ʢʨʠʚʳʝ RT, RX0, DI/D, 

RB, CALI ʚ ʧʣʘʩʪʘʭ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ (ʜʫʙʣʠʨʫʝʪʩʷ ʪʘʙʣʠʮʘ çʈʝʟʫʣʴʪʘʪʳ 

ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ʕʂ ʠ ʕʄʂè); 

 

 
 

¶ ʊʦʣʴʢʦ ʙʝʟ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ʕʂ ʠ ʕʄʂ; 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʚʦʜʷʪʩʷ ʦʪʩʯʝʪʳ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʚ ʧʣʘʩʪʘʭ 

ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʙʝʟ ʧʦʧʣʘʩʪʦʚʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦ ʜʘʥʥʳʤ ʕʂ ʠ ʕʄʂ; 

 

 
 

¶ ɺʩʝ; 
 ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʚʦʜʷʪʩʷ ʦʪʩʯʝʪʳ ʚʩʝʭ ʚʳʙʨʘʥʥʳʭ ʢʨʠʚʳʭ ʚʦ ʚʩʝʭ ʧʣʘʩʪʘʭ           

ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ. 
 


