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ɺɺɽɼɽʅʀɽ 

 

ʀʟʫʯʝʥʠʝ ʧʨʝʜʤʝʪʘ çʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡè 

ʥʝʦʙʭʦʜʠʤʦ ʤʘʛʠʩʪʨʘʤ ʜʣʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ ʧʦ ʰʠʨʦʢʦʤʫ ʥʘʙʦʨʫ ʧʦʢʘʟʘʪʝʣʝʡ. ʆʥ 

ʧʦʟʚʦʣʠʪ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʥʦʚʳʤʠ ʩʦʚʨʝʤʝʥʥʳʤʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʠʟʘ, ʥʘʰʝʜʰʠʤʠ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʧʦʯʚʝʥʥʳʭ ʠ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʧʨʦʮʝʩʩʝ ʦʩʚʦʝʥʠʷ ʢʫʨʩʘ çʀʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡè 

ʤʘʛʠʩʪʨʘʥʪ ʜʦʣʞʝʥ ʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢʠʝ ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ, ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ ʥʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʨʝʟʫʣʴʪʘʪʳ 

ʠ ʛʦʪʦʚʠʪʴ ʦʪʯʝʪʥʳʝ ʜʦʢʫʤʝʥʪʳ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʚ ʠ 

ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʚ ʘʛʨʦʭʠʤʠʠ, ʘʛʨʦʧʦʯʚʦʚʝʜʝʥʠʠ ʠ ʘʛʨʦʵʢʦʣʦʛʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʜʦʩʪʠʞʝʥʠʡ ʥʘʫʢʠ ʠ ʧʨʘʢʪʠʢʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʳʪʥʦ-ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʠ ʧʨʠʙʦʨʥʦʡ ʙʘʟʳ, ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʨʝʰʝʥʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ 

ʟʘʜʘʯ. 

ʅʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ, ʦʩʦʙʝʥʥʦ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʘʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʚ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ (ʀʂ) ʦʙʣʘʩʪʠ. 

ɺ ʅʀʀ ʠ ʚʫʟʘʭ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʝ, 

ʠʦʥʦʤʝʪʨʠʯʝʩʢʠʝ, ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʝ, ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʳʝ, 

ʥʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʝ, ʭʨʦʤʦʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʧʦʯʚ, 

ʨʘʩʪʝʥʠʡ ʠ ʫʜʦʙʨʝʥʠʡ. ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʟʥʘʪʴ ʧʨʠʥʮʠʧʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. 

 ɺ ʜʘʥʥʦʤ ʧʦʩʦʙʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʤʝʪʦʜʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʧʦʯʚʦʚʝʜʝʥʠʠ ʠ ʘʛʨʦʭʠʤʠʠ: 
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1. ʉʧʝʢʪʨʦʩʢʦʧʠʯʝʩʢʠʡ (ʦʧʪʠʯʝʩʢʠʡ). 

2. ʇʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʡ. 

3. ʀʦʥʦʤʝʪʨʠʯʝʩʢʠʡ. 

4. ʈʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ. 

5. ɸʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ 

ʘʨʛʦʥʦʚʦʡ ʧʣʘʟʤʳ. 

6. ʅʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʠʦʥʥʳʡ. 

7. ʄʝʪʦʜ ʩʫʭʦʛʦ ʩʞʠʛʘʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʝʯʠ. 

8. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ 

 

1. ʉʇɽʂʊʈʆʉʂʆʇʀʏɽʉʂʀɽ (ʆʇʊʀʏɽʉʂʀɽ) ʄɽʊʆɼʓ 

ɸʅɸʃʀɿɸ 

ʕʪʠ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ. ʇʦ ʨʘʟʤʝʨʫ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʠʥ ʚʦʣʥ 

ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʝʪʦʜʦʚ ʦʧʪʠʯʝʩʢʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ: 

               1) ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʘʷ (180-400 ʥʤ); 

               2) ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ (400-700 ʥʤ); 

               3) ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʚ ʙʣʠʞʥʝʡ (ʦʙʝʨʪʦʥʥʦʡ) ʠʥʬʨʘʢʨʘʩʥʦʡ 

ʦʙʣʘʩʪʠ (740-2500 ʥʤ); 

               4) ʠʥʬʨʘʢʨʘʩʥʘʷ ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʚ ʦʩʥʦʚʥʦʡ ʦʙʣʘʩʪʠ (2500-

20000 ʥʤ). 

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʝʱʝʩʪʚʘ ʩ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʜʣʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʧʫʩʢʘʥʠʝ, ʧʦʛʣʦʱʝʥʠʝ, 

ʦʪʨʘʞʝʥʠʝ, ʨʘʩʩʝʠʚʘʥʠʝ, ʧʨʝʣʦʤʣʝʥʠʝ, ʚʨʘʱʝʥʠʝ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ 

ʠʟʣʫʯʝʥʠʷ.  

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʚʣʝʥʠʷ ʦʧʪʠʯʝʩʢʠʝ 

ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ: 
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1. ʄʝʪʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʦʛʣʦʱʝʥʠʠ (ʘʜʩʦʨʙʮʠʠ) ʚʝʱʝʩʪʚʦʤ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ, ʬʦʪʦʤʝʪʨʠʷ, 

ʘʪʦʤʥʦ-ʘʜʩʦʨʙʮʠʦʥʥʳʡ ʤʝʪʦʜ). 

2. ʕʤʠʩʩʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʝʱʝʩʪʚʘ ʠʩʧʫʩʢʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʵʥʝʨʛʠʠ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʚʦʟʙʫʞʜʝʥʠʷ ʘʪʦʤʦʚ ʵʤʠʩʩʠʦʥʥʳʝ ʤʝʪʦʜʳ 

ʜʝʣʷʪʩʷ ʥʘ ʬʦʪʦʤʝʪʨʠʶ ʧʣʘʤʝʥʠ, ʵʤʠʩʩʠʦʥʥʳʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ, 

ʘʪʦʤʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ, ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ, ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʳʡ ʩ 

ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʘʨʛʦʥʦʚʦʡ ʧʣʘʟʤʦʡ. 

3. ʈʝʬʨʘʢʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥʳ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟ ʦʜʥʦʡ 

ʧʨʦʟʨʘʯʥʦʡ ʩʨʝʜʳ ʚ ʜʨʫʛʫʶ.  

4. ʇʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪ ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚʨʘʱʘʪʴ ʧʣʦʩʢʦʩʪʴ ʧʦʣʷʨʠʟʘʮʠʠ 

ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʣʫʯʘ ʩʚʝʪʘ.  

 

1.1. ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ 

ʊʝʦʨʠʷ ʚʦʧʨʦʩʘ, ʟʥʘʯʝʥʠʝ, ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ. ʉʧʝʢʪʨʦʩʢʦʧʠʶ ʚ 

ʚʠʜʠʤʦʡ ʠ ʋʌ (ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ, 180-400 ʥʤ) ʦʙʣʘʩʪʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʝʡ. ʆʥʘ ʦʩʥʦʚʘʥʘ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʠʟʤʝʥʝʥʠʠ 

ʧʦʛʣʦʱʝʥʠʷ ʚʝʱʝʩʪʚʦʤ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʭ ʠʟʣʫʯʝʥʠʡ. ʉʣʦʞʥʘʷ ʢʨʠʚʘʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʷ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ ʥʘʟʳʚʘʝʪʩʷ ʩʧʝʢʪʨʦʤ 

ʧʦʛʣʦʱʝʥʠʷ ʚʝʱʝʩʪʚʘ. ɺ ʧʨʘʢʪʠʢʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʝʜʠʥʝʥʠʡ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʨʘʚʥʠʪʝʣʴʥʦ ʙʦʣʴʰʠʤʠ ʧʦʛʣʦʱʘʶʱʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. ʏʘʱʝ 

ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʨʝʘʢʮʠʠ ʢʦʤʧʣʝʢʩʦʦʙʨʘʟʦʚʘʥʠʷ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʛʣʦʱʝʥʠʷ ʚʝʱʝʩʪʚʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʧʦʜʯʠʥʷʶʪʩʷ ʟʘʢʦʥʫ ɹʫʛʝʨʘ ï ʃʘʤʙʝʨʪʘ ï ɹʝʨʘ, ʢʦʪʦʨʳʡ ʚʳʨʘʞʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ 

D = Ů Ț ʩ Ț L, 
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ʛʜʝ D ï ʦʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʣʦʛʘʨʠʬʤ  

ʦʪʥʦʰʝʥʠʷ L0 (ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʘʜʘʶʱʝʛʦ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ) ʢ L 

(ʪʦʣʱʠʥʘ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ (L0/ L); 

Ů ï ʤʦʣʷʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʛʣʦʱʝʥʠʷ (ʯʠʩʣʝʥʥʦ ʨʘʚʝʥ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʘ ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 1 ʤʦʣʴ/ʣ ʧʨʠ ʪʦʣʱʠʥʝ ʧʦʛʣʦʱʘʶʱʝʛʦ 

ʩʣʦʷ 1 ʩʤ); 

ʉ ï ʤʦʣʷʨʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʤʧʦʥʝʥʪʘ. 

ʆʧʪʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ 

ʚ ʨʘʩʪʚʦʨʝ ʠ ʪʦʣʱʠʥʝ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ. ɻʨʘʬʠʯʝʩʢʠ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʚʳʨʘʞʘʝʪʩʷ ʧʨʷʤʦʡ ʣʠʥʠʝʡ, ʥʘʟʳʚʘʝʤʦʡ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʧʨʷʤʦʡ. 

ʇʦʚʝʜʝʥʠʝ ʩʚʝʪʦʧʦʛʣʦʱʘʶʱʠʭ ʩʠʩʪʝʤ ʧʦʜʯʠʥʷʝʪʩʷ ʟʘʢʦʥʫ ɹʫʛʝʨʘ ï 

ʃʘʤʙʝʨʪʘ ï ɹʝʨʘ ʪʦʣʴʢʦ ʧʨʠ ʤʦʥʦʭʨʦʤʘʪʠʯʥʦʩʪʠ ʠʟʣʫʯʝʥʠʷ ʠ ʦʪʩʫʪʩʪʚʠʠ 

ʭʠʤʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʦʛʣʦʱʘʶʱʝʡ ʩʠʩʪʝʤʝ.  

  ʇʨʠʙʦʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʷ. ʆʥʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ 

ʜʚʝ ʟʘʜʘʯʠ:  

1) ʨʘʟʣʦʞʝʥʠʝ ʧʦʣʠʭʨʦʤʘʪʠʯʝʩʢʦʛʦ ʩʚʝʪʘ ʠ ʚʳʜʝʣʝʥʠʝ ʥʫʞʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʜʣʠʥʳ ʚʦʣʥ;  

2) ʠʟʤʝʨʝʥʠʝ ʧʦʛʣʦʱʝʥʠʷ ʩʚʝʪʘ ʚʝʱʝʩʪʚʦʤ.  

ʂʘʞʜʳʡ ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʧʨʠʙʦʨ ʩʦʩʪʦʠʪ ʠʟ: 

 -  ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ; 

 -  ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʥʫʞʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʜʣʠʥ ʚʦʣʥ;  

 -  ʢʶʚʝʪʥʦʛʦ ʦʪʜʝʣʝʥʠʷ, ʜʝʪʝʢʪʦʨʘ, ʠʥʜʠʢʘʪʦʨʘ ʩʠʛʥʘʣʘ. 

ʀʩʪʦʯʥʠʢʠ ʠʟʣʫʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ 

ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ, ʠʩʧʫʩʢʘʶʱʠʝ ʥʝʧʨʝʨʳʚʥʦʝ ʠʟʣʫʯʝʥʠʝ. ɺ ʙʣʠʞʥʝʡ ʋʌ-, 

ʚʠʜʠʤʦʡ ʠ ʙʣʠʞʥʝʡ ʀʂ-ʦʙʣʘʩʪʷʭ ï ʵʪʦ ʚʦʣʴʬʨʘʤʦʚʳʝ ʣʘʤʧʳ, ʚ ʋʌ-ʦʙʣʘʩʪʠ ï 

ʚʦʜʦʨʦʜʥʳʝ, ʜʝʡʪʝʨʠʝʚʳʝ, ʢʩʝʥʦʥʦʚʳʝ. ɼʣʷ ʢʘʣʠʙʨʦʚʢʠ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʦʚ 

ʠʩʧʦʣʴʟʫʶʪ ʨʪʫʪʥʫʶ ʣʘʤʧʫ. 

ʉʚʝʪʦʬʠʣʴʪʨʳ ʠ ʤʦʥʦʭʨʦʤʘʪʦʨʳ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʠʟ 

ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʟʢʦʛʦ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʠʥʪʝʨʚʘʣʘ. ʂʘʞʜʳʡ 

ʩʚʝʪʦʬʠʣʴʪʨ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ɚ (ʤʘʢʩʠʤʫʤ ʧʨʦʧʫʩʢʘʥʠʷ) ʠ 
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ʧʦʣʫʰʠʨʠʥʦʡ ʧʨʦʧʫʩʢʘʥʠʷ. ʏʝʤ ʤʝʥʴʰʝ ʘʙʩʦʣʶʪʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʣʫʰʠʨʠʥʳ 

ʧʨʦʧʫʩʢʘʥʠʷ, ʪʝʤ ʙʦʣʝʝ ʫʟʢʠʡ ʫʯʘʩʪʦʢ ʩʧʝʢʪʨʘ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʩʚʝʪʦʬʠʣʴʪʨʦʤ. ʎʚʝʪ ʩʚʝʪʦʬʠʣʴʪʨʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʦʚʧʘʜʘʝʪ ʩ ʫʯʘʩʪʢʦʤ 

ʚʳʜʝʣʷʝʤʦʛʦ ʩʧʝʢʪʨʘ. 

ʉʚʝʪʦʬʠʣʴʪʨ ʜʣʷ ʨʘʙʦʪʳ ʚʳʙʠʨʘʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʳʜʝʣʠʪʴ 

ʦʙʣʘʩʪʴ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʫʶ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʧʦʛʣʦʱʘʝʪ ʠʩʩʣʝʜʫʝʤʦʝ ʚʝʱʝʩʪʚʦ. 

ʉʚʝʪʦʬʠʣʴʪʨ ʧʦʜʙʠʨʘʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʛʦʪʦʚʷʪ ʜʚʘ ʨʘʩʪʚʦʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʪʘʢʠʤ ʨʘʩʯʸʪʦʤ, 

ʯʪʦʙʳ ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʭ ʥʝʤʥʦʛʦ ʨʘʟʣʠʯʘʣʘʩʴ; 

2) ʦʙʘ ʨʘʩʪʚʦʨʘ ʧʦʦʯʝʨʸʜʥʦ ʢʦʣʦʨʠʤʝʪʨʠʨʫʶʪ ʩ ʨʘʟʥʳʤʠ 

ʩʚʝʪʦʬʠʣʴʪʨʘʤʠ; 

3) ʩʚʝʪʦʬʠʣʴʪʨ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʟʥʦʩʪʴ ʚ ʦʪʩʯʸʪʘʭ ʧʦʛʣʦʱʝʥʠʷ ʙʫʜʝʪ 

ʥʘʠʙʦʣʴʰʘʷ, ʚʳʙʠʨʘʶʪ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʨʘʙʦʪʳ. 

ʉʚʝʪʦʬʠʣʴʪʨʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʡ ʤʦʥʦʭʨʦʤʘʪʠʟʘʮʠʠ 

ʠʟʣʫʯʝʥʠʷ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʙʦʨʳ ʩ ʤʦʥʦʭʨʦʤʘʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʨʘʟʣʦʞʠʪʴ ʥʝʧʨʝʨʳʚʥʦʝ ʠʟʣʫʯʝʥʠʝ ʥʘ ʤʦʥʦʭʨʦʤʘʪʠʯʝʩʢʠʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʠ ʧʦʤʦʱʠ ʣʠʥʟ ʠʣʠ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʨʝʰʝʪʦʢ. 

ʂʶʚʝʪʳ. ɺ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠʟʤʝʨʷʶʪ ʥʝ ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʘ ʨʘʟʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʨʘʩʪʚʦʨʘ ʠ ʨʘʩʪʚʦʨʘ ʩʨʘʚʥʝʥʠʷ. ʂʶʚʝʪʫ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʨʘʩʪʚʦʨʦʤ ʥʘʟʳʚʘʶʪ 

ʨʘʙʦʯʝʡ, ʘ ʩ ʨʘʩʪʚʦʨʦʤ ʩʨʘʚʥʝʥʠʷ ï ʢʶʚʝʪʦʡ ʩʨʘʚʥʝʥʠʷ. ʂʶʚʝʪʳ ʙʳʚʘʶʪ 

ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʳ ʠ ʨʘʟʣʠʯʥʦʡ ʰʠʨʠʥʳ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ (ʦʪ 0,2 ʜʦ 100 

ʤʤ). ʊʦʯʥʘʷ ʰʠʨʠʥʘ ʧʦʛʣʦʱʘʶʱʝʛʦ ʩʣʦʷ ʦʙʦʟʥʘʯʝʥʘ ʥʘ ʨʘʙʦʯʝʡ ʛʨʘʥʠ 

ʢʶʚʝʪʳ. ɺ ʧʨʠʙʦʨʝ ʢʶʚʝʪʫ ʨʘʩʧʦʣʘʛʘʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʸ ʨʘʙʦʯʘʷ 

ʛʨʘʥʴ ʙʳʣʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʘ ʠʟʣʫʯʝʥʠʷ.  

ɼʣʷ ʬʦʪʦʤʝʪʨʠʨʦʚʘʥʠʷ ʨʘʩʪʚʦʨʦʚ ʚ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ 

ʠʩʧʦʣʴʟʫʶʪ ʢʶʚʝʪʳ ʠʟ ʰʣʠʬʦʚʘʥʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʩʪʝʢʣʘ, ʘ ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʣʘʩʪʠ ï ʠʟ ʰʣʠʬʦʚʘʥʥʦʛʦ ʢʚʘʨʮʘ. 

ɼʝʪʝʢʪʦʨʳ. ɼʣʷ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ ʠʟʣʫʯʝʥʠʷ ʧʨʠʤʝʥʷʶʪ ʫʩʪʨʦʡʩʪʚʘ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʷʚʣʝʥʠʠ ʬʦʪʦʵʬʬʝʢʪʘ ï ʬʦʪʦʵʣʝʤʝʥʪʳ. ʆʩʥʦʚʥʦʡ ʟʘʢʦʥ 



 9 

ʬʦʪʦʵʬʬʝʢʪʘ ʫʩʪʘʥʦʚʠʣ ɸ.ɻ. ʉʪʦʣʝʪʦʚ: ʚʝʣʠʯʠʥʘ ʪʦʢʘ, ʧʨʦʪʝʢʘʶʱʝʛʦ ʚ ʮʝʧʠ 

ʬʦʪʦʵʣʝʤʝʥʪʘ, ʪ.ʝ. ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʵʬʬʝʢʪʘ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʚʝʱʝʥʠʷ.  

ʊʠʧʳ ʬʦʪʦʵʣʝʤʝʥʪʦʚ. ʌʦʪʦʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʨʝʛʠʩʪʨʘʮʠʶ ʠʟʣʫʯʝʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʙʣʠʞʥʝʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʦʙʣʘʩʪʠ 

ʩʧʝʢʪʨʘ ʠ ʜʦ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ ʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ:  

1) ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʬʦʪʦʪʦʢʘ ʦʩʚʝʱʸʥʥʦʩʪʠ, 

ʢʦʪʦʨʘʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʝʜʝʣʘʭ: ʯʝʤ ʰʠʨʝ ʵʪʠ ʧʨʝʜʝʣʳ, ʪʝʤ 

ʚʳʰʝ ʢʘʯʝʩʪʚʦ ʬʦʪʦʵʣʝʤʝʥʪʦʚ;  

2) ʠʤʝʪʴ ʠʥʪʝʛʨʘʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ;  

3) ʦʙʣʘʜʘʪʴ ʩʧʝʢʪʨʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ (ʩʧʝʢʪʨʘʣʴʥʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ) ï ʩʝʣʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ ï ʠʟʙʠʨʘʪʝʣʴʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʬʦʪʦʵʣʝʤʝʥʪʦʚ ʢ ʣʫʯʘʤ ʩʚʝʪʘ ʩ ʨʘʟʣʠʯʥʦʡ ʜʣʠʥʦʡ ʚʦʣʥʳ; 

 4) ʦʙʝʩʧʝʯʠʚʘʪʴ ʫʩʪʦʡʯʠʚʫʶ ʨʘʙʦʪʫ ʚʦ ʚʨʝʤʝʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʫʶʩʷ 

ʪʝʨʤʠʥʘʤʠ ʩʪʘʨʝʥʠʝ ʠ ʫʪʦʤʣʷʝʤʦʩʪʴ (ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʩʪʘʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝʦʙʨʘʪʠʤʦ). 

 ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʩ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʬʦʪʦʤʝʪʨʘʤʠ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʚʝʪʠʪʴ ʬʦʪʦʵʣʝʤʝʥʪ ʚʭʦʣʦʩʪʫʶ ʠ ʪʦʣʴʢʦ ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 10 

ʤʠʥ ʥʘʯʘʪʴ ʠʟʤʝʨʝʥʠʝ. ɺ ʧʝʨʠʦʜ ʙʝʟʜʝʡʩʪʚʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʬʦʪʦʵʣʝʤʝʥʪʦʚ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ;  

5) ʠʤʝʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʝʣʠʯʠʥʳ ʬʦʪʦʪʦʢʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʬʦʪʦʵʣʝʤʝʥʪʘ. ʅʘʠʤʝʥʴʰʠʡ 

ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʠʤʝʶʪ ʩʫʨʴʤʷʥʦ-ʮʝʟʠʝʚʳʝ ʬʦʪʦʵʣʝʤʝʥʪʳ 

ʚʘʢʫʫʤʥʦʛʦ ʪʠʧʘ, ʘ ʫ ʩʝʣʝʥʦʚʳʭ ʦʥ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢ. 

ʌʦʪʦʵʣʝʤʝʥʪʳ ʨʘʟʥʳʭ ʪʠʧʦʚ ʠʤʝʶʪ ʤʘʢʩʠʤʫʤʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ 

ʨʘʟʥʳʭ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ ʧʘʜʘʶʱʝʛʦ ʥʘ ʥʠʭ ʩʚʝʪʘ. 

ʅʘʧʨʠʤʝʨ, ʩʫʨʴʤʷʥʦ-ʮʝʟʠʝʚʳʝ ʬʦʪʦʵʣʝʤʝʥʪʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʢ ʩʠʥʝ-ʟʝʣʸʥʳʤ ʣʫʯʘʤ ʩʚʝʪʘ; ʩʝʣʝʥʦʚʳʝ ʬʦʪʦʵʣʝʤʝʥʪʳ 

ʠʤʝʶʪ ʤʘʢʩʠʤʫʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʞʸʣʪʦ-ʟʝʣʸʥʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʘʷ 
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ʦʯʝʥʴ ʙʣʠʟʢʘ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʛʣʘʟʘ. ʉʝʨʥʦ-

ʩʝʨʝʙʨʷʥʳʝ ʬʦʪʦʵʣʝʤʝʥʪʳ ʠʤʝʶʪ ʤʘʢʩʠʤʫʤ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʚ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ ʩʧʝʢʪʨʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʦʚ ʩʠʛʥʘʣʘ ʠʩʧʦʣʴʟʫʶʪ ʛʘʣʴʚʘʥʦʤʝʪʨʳ ʠʣʠ 

ʤʠʣʣʠʘʤʧʝʨʤʝʪʨʳ.   

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʧʦʩʦʙʘ ʠʟʤʝʨʝʥʠʷ ʨʘʟʣʠʯʘʶʪ ʦʜʥʦ- ʠ ʜʚʫʭʣʫʯʝʚʳʝ 

ʧʨʠʙʦʨʳ, ʦʪ ʩʧʦʩʦʙʘ ʤʦʥʦʭʨʦʤʘʪʠʟʘʮʠʠ ï ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨ r ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʳ.  

ʌʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʳ ʠʤʝʶʪ ʧʨʦʩʪʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʠʭ ʯʘʱʝ 

ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʝʨʠʡʥʳʭ ʘʥʘʣʠʟʦʚ. 

 

1.1.1. ɼʚʫʭʣʫʯʝʚʳʝ ʧʨʠʙʦʨʳ 

ɺ ʥʠʭ ʠʟʣʫʯʝʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʘ ʧʦʪʦʢʘ. ʆʜʠʥ 

ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʘʥʘʣʠʟʠʨʫʝʤʳʡ ʨʘʩʪʚʦʨ, ʜʨʫʛʦʡ ï ʯʝʨʝʟ ʨʘʩʪʚʦʨ ʩʨʘʚʥʝʥʠʷ, 

ʧʨʠ ʵʪʦʤ ʩʠʛʥʘʣ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ. ʀʟʤʝʥʷʶʱʘʷʩʷ 

ʜʠʘʬʨʘʛʤʘ ʩʚʷʟʘʥʘ ʩ ʙʘʨʘʙʘʥʦʤ, ʥʘ ʢʦʪʦʨʳʡ ʥʘʥʝʩʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʰʢʘʣʳ ʚ ʝʜʠʥʠʮʘʭ ʧʨʦʧʫʩʢʘʥʠʷ ʠʣʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ 

ʩʣʫʞʠʪʴ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʳ ʌʕʂ 56ʄ (ʨʠʩ. 1) ʠ ʌʕʂ-60. 

ʇʨʠʥʮʠʧ ʠ ʧʦʨʷʜʦʢ ʨʘʙʦʪʳ ʌʕʂ-56ʄ. ʉʚʝʪ, ʧʨʦʡʜʷ ʯʝʨʝʟ ʬʠʣʴʪʨ, 

ʧʦʧʘʜʘʝʪ ʥʘ ʧʨʠʟʤʫ, ʢʦʪʦʨʘʷ ʜʝʣʠʪ ʧʫʯʦʢ ʥʘ ʜʚʘ. ʃʝʚʳʡ ʠ ʧʨʘʚʳʡ ʧʫʯʢʠ ʩʚʝʪʘ 

ʧʨʦʭʦʜʷʪ ʢʦʥʜʝʥʩʦʨʥʳʝ ʣʠʥʟʳ ʠ ʧʨʠ ʧʦʤʦʱʠ ʟʝʨʢʘʣ ʧʘʨʘʣʣʝʣʴʥʦ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʥʘ ʢʶʚʝʪʳ, ʜʘʣʝʝ ʦʥʠ ʧʨʦʭʦʜʷʪ ʱʝʣʝʚʳʝ ʜʠʘʬʨʘʛʤʳ ʠ 

ʧʦʧʘʜʘʶʪ ʥʘ ʧʨʠʸʤʥʠʢʠ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ, ʩʦʝʜʠʥʸʥʥʳʝ ʧʦ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʩʭʝʤʝ ʩ ʤʠʢʨʦʘʤʧʝʨʤʝʪʨʦʤ ʠʣʠ ʣʶʙʳʤ ʜʨʫʛʠʤ ʥʫʣʴ-

ʠʥʩʪʨʫʤʝʥʪʦʤ. ʇʨʠʸʤʥʠʢʘʤʠ ʩʚʝʪʦʚʦʡ ʵʥʝʨʛʠʠ ʩʣʫʞʘʪ ʩʫʨʴʤʷʥʦ-ʮʝʟʠʝʚʳʝ 

ʬʦʪʦʵʣʝʤʝʥʪʳ. 

ʑʝʣʝʚʘʷ ʜʠʘʬʨʘʛʤʘ ï ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʜʚʝ ʙʦʢʦʚʳʝ ʛʨʘʥʠ ʢʦʪʦʨʦʛʦ 

ʤʦʛʫʪ ʧʝʨʝʤʝʱʘʪʴʩʷ ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ, ʠʟʤʝʥʷʷ ʧʣʦʱʘʜʴ ʚʭʦʜʥʦʛʦ 

ʦʪʚʝʨʩʪʠʷ. ʑʝʣʝʚʳʝ ʜʠʘʬʨʘʛʤʳ ʩʚʷʟʘʥʳ ʩ ʦʪʩʯʸʪʥʳʤʠ ʙʘʨʘʙʘʥʘʤʠ, ʥʘ 

ʢʦʪʦʨʳʭ ʥʘʥʝʩʝʥʦ ʧʦ ʜʚʝ ʰʢʘʣʳ: ʰʢʘʣʘ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ (ʯʸʨʥʘʷ) ʠ ʰʢʘʣʘ 
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ʧʦʛʣʦʱʝʥʠʷ (ʢʨʘʩʥʘʷ). ʄʘʢʩʠʤʘʣʴʥʦʤʫ ʨʘʩʢʨʳʪʠʶ ʜʠʘʬʨʘʛʤʳ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

100%-ʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʧʦ ʰʢʘʣʝ, ʧʦʣʥʦʤʫ ʝʸ ʟʘʢʨʳʪʠʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʦʪʩʯʸʪ 0%. ʇʦ ʢʨʘʩʥʦʡ ʰʢʘʣʝ ʤʦʞʥʦ ʦʪʩʯʠʪʳʚʘʪʴ ʦʪ 0 ʜʦ 2 ʝʜʠʥʠʮ 

ʧʦʛʣʦʱʝʥʠʷ. ʇʨʠʙʦʨ ʩʥʘʙʞʸʥ ʥʘʙʦʨʦʤ ʠʟ 9 ʩʚʝʪʦʬʠʣʴʪʨʦʚ, ʠʤʝʶʱʠʭ 

ʩʣʝʜʫʶʱʠʡ ʤʘʢʩʠʤʫʤ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ (ʊʤʘʢʩ) ʫʟʢʦʧʦʣʦʩʥʳʭ 

ʩʚʝʪʦʬʠʣʴʪʨʦʚ: 

 

ʅʦʤʝʨ ʩʚʝʪʦʬʠʣʴʪʨʘ 1 2 3 4 5 6 7 8 9 

ʕʬʬʝʢʪʠʚʥʘʷ ʜʣʠʥʘ ʚʦʣʥʳ, 

ʥʤ 315   364     400    434     490     540    582     597   630      

 

ɺ ʢʦʤʧʣʝʢʪ ʧʨʠʙʦʨʘ ʤʦʛʫʪ ʚʭʦʜʠʪʴ ʩʤʝʥʥʳʝ ʩʚʝʪʦʬʠʣʴʪʨʳ ʩ ʜʨʫʛʠʤʠ 

ʤʘʢʩʠʤʫʤʘʤʠ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ.  

 
 

 

 

ʈʠʩ. 1. ɺʥʝʰʥʠʡ ʚʠʜ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘ ʌʕʂ-56 ʄ: 

1 ï ʢʨʳʰʢʘ ʣʶʢʘ; 2 ï ʩʪʝʢʣʷʥʥʳʝ ʢʶʚʝʪʳ; 3 ï ʠʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ (ʣʘʤʧʘ 

ʥʘʢʘʣʠʚʘʥʠʷ); 4 ï ʨʫʢʦʷʪʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ; 5 ï ʚʳʢʣʶʯʘʪʝʣʴ ʩʪʘʙʠʣʠʟʘʪʦʨʘ; 6 

ï ʛʘʣʴʚʘʥʦʤʝʪʨ: 7 ï ʢʦʨʨʝʢʪʦʨ ʛʘʣʴʚʘʥʦʤʝʪʨʘ; 8 ï ʨʫʢʦʷʪʢʘ ʧʦʪʝʥʮʠʦʤʝʪʨʘ; 9 

ï ʙʘʨʘʙʘʥ ʢʶʚʝʪʦʜʝʨʞʘʪʝʣʷ; 10 ï ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʩʚʝʪʦʬʠʣʴʪʨʦʚ; 11 ï ʣʝʚʳʡ 

ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ; 12 ï ʧʨʘʚʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʙʘʨʘʙʘʥ 
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ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʥʘ ʧʨʠʙʦʨʝ ʌʕʂ-56ʄ ʩʣʝʜʫʶʱʠʡ: 

1. ʇʦʜʥʷʚ ʢʨʳʰʢʫ ʣʶʢʘ 1 ʧʨʠʙʦʨʘ (ʩʤ. ʨʠʩ. 1), ʚʳʥʫʪʴ ʠʟ 

ʢʶʚʝʪʦʜʝʨʞʘʪʝʣʝʡ ʪʨʠ ʩʪʝʢʣʷʥʥʳʝ ʢʶʚʝʪʳ 2, ʪʱʘʪʝʣʴʥʦ ʧʨʦʤʳʪʴ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʫʙʝʜʠʪʴʩʷ ʚ ʯʠʩʪʦʪʝ ʠʭ ʩʪʝʥʦʢ (ʥʝʣʴʟʷ ʢʘʩʘʪʴʩʷ 

ʧʘʣʴʮʘʤʠ ʨʘʙʦʯʠʭ ʛʨʘʥʝʡ). ʆʜʥʫ ʢʶʚʝʪʫ ʟʘʧʦʣʥʠʪʴ ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ 

(ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ) ʠ ʫʩʪʘʥʦʚʠʪʴ ʚ ʣʝʚʳʡ ʜʝʨʞʘʪʝʣʴ. ɺʪʦʨʫʶ ʢʶʚʝʪʫ 

(ʩ ʢʨʘʩʥʦʡ ʩʪʨʝʣʢʦʡ) ʟʘʧʦʣʥʠʪʴ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ, ʪʨʝʪʴʶ (ʩ ʩʠʥʝʡ 

ʩʪʨʝʣʢʦʡ) ï ʟʦʣʝʤ (ʠʩʩʣʝʜʫʝʤʳʤ ʨʘʩʪʚʦʨʦʤ) ʠ ʦʙʝ ʫʩʪʘʥʦʚʠʪʴ ʚ ʛʥʝʟʜʦ 

ʧʨʘʚʦʛʦ ʜʝʨʞʘʪʝʣʷ. ʂʶʚʝʪʳ ʥʘʜʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʢʨʘʩʥʘʷ ʠʣʠ ʩʠʥʷʷ 

ʩʪʨʝʣʢʠ, ʥʘʥʝʩʸʥʥʳʝ ʩʚʝʨʭʫ, ʙʳʣʠ ʦʙʨʘʱʝʥʳ ʢ ʥʘʙʣʶʜʘʪʝʣʶ ʠ ʧʘʨʘʣʣʝʣʴʥʳ 

ʩʚʝʪʦʚʳʤ ʧʫʯʢʘʤ. 

2. ɼʦ ʚʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ ʚ ʩʝʪʴ ʥʝʦʙʭʦʜʠʤʦ ʧʝʨʝʚʝʩʪʠ ʨʫʢʦʷʪʢʫ 

ʛʘʣʴʚʘʥʦʤʝʪʨʘ 4 ʚ ʧʦʣʦʞʝʥʠʝ "ʦʪʢʨʳʪ" ʠ ʫʙʝʜʠʪʴʩʷ, ʯʪʦ ʛʘʣʴʚʘʥʦʤʝʪʨ 

ʦʪʢʣʶʯʝʥ ï ʨʫʢʦʷʪʢʘ 4 ʜʦʣʞʥʘ ʩʪʦʷʪʴ ʥʘ 0. ʆʪʢʣʶʯʘʪʴ ʛʘʣʴʚʘʥʦʤʝʪʨ 

ʥʝʦʙʭʦʜʠʤʦ ʢʘʞʜʳʡ ʨʘʟ ʧʨʠ ʩʤʝʥʝ ʢʶʚʝʪ, ʩʤʝʥʝ ʩʚʝʪʦʬʠʣʴʪʨʦʚ ʠ ʪ.ʜ. ʇʦ 

ʦʢʦʥʯʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʛʘʣʴʚʘʥʦʤʝʪʨ ʦʪʢʣʶʯʘʝʪʩʷ ʠ ʦʙʷʟʘʪʝʣʴʥʦ ʘʨʨʝʪʠʨʫʝʪʩʷ 

(ʧʦʣʦʞʝʥʠʝ "ʟʘʢʨʳʪ"). 

3. ɺʳʢʣʶʯʘʪʝʣʝʤ 5, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʩʪʘʙʠʣʠʟʘʪʦʨʘ 

(ʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ), ʚʢʣʶʯʘʶʪ ʧʨʠʙʦʨ ʚ ʩʝʪʴ. ʇʨʦʚʝʨʷʶʪ, ʩʪʦʠʪ ʣʠ 

ʩʪʨʝʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 6 ʥʘ ʥʫʣʝ ʰʢʘʣʳ (ʧʨʠ ʦʪʢʣʶʯʝʥʥʦʤ ʛʘʣʴʚʘʥʦʤʝʪʨʝ), ʠ, 

ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ, ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʥʫʣʴ ʢʦʨʨʝʢʪʦʨʦʤ 7. 

4. ʇʨʦʚʝʨʷʶʪ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʥʫʣʴ ʧʨʠʙʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʨʘʚʥʦʚʝʩʠʶ ʚ ʤʦʩʪʦʚʦʡ ʩʭʝʤʝ: ʟʘʢʨʳʚʘʶʪ ʩʚʝʪʦʚʳʝ ʧʫʯʢʠ ʰʪʦʨʢʦʡ ʪʘʢ, 

ʯʪʦʙʳ ʩʚʝʪ ʥʝ ʧʘʜʘʣ ʥʘ ʬʦʪʦʵʣʝʤʝʥʪʳ, ʠ ʚʢʣʶʯʘʶʪ ʛʘʣʴʚʘʥʦʤʝʪʨ ï ʧʝʨʝʚʦʜʷʪ 

ʨʫʢʦʷʪʢʫ 4 ʚ ʧʦʣʦʞʝʥʠʝ 1. ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʩʪʨʝʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʦʪʢʣʦʥʷʝʪʩʷ, 

ʪʦ ʝʸ ʧʨʠʚʦʜʷʪ ʢ ʥʫʣʁ ʨʫʢʦʷʪʢʦʡ ʧʦʪʝʥʮʠʦʤʝʪʨʘ 8. ʏʝʨʝʟ ʧʷʪʴ ʤʠʥʫʪ ʧʦʩʣʝ 

ʚʢʣʶʯʝʥʠʷ ʧʨʠʙʦʨʘ ʵʪʫ ʧʨʦʚʝʨʢʫ ʥʘʜʦ ʧʦʚʪʦʨʠʪʴ ʠ ʥʘ ʚʪʦʨʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 7 ʛʘʣʴʚʘʥʦʤʝʪʨʘ, ʘ ʟʘʪʝʤ ʦʪʢʨʳʪʴ ʰʪʦʨʢʫ ʨʫʢʦʷʪʢʦʡ 4. 

ɺʳʢʣʶʯʘʶʪ ʠʟ ʣʝʚʦʛʦ ʩʚʝʪʦʚʦʛʦ ʧʫʯʢʘ ʥʝʡʪʨʘʣʴʥʳʝ (ʩʝʨʳʝ) 
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ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʝ ʢʣʠʥʴʷ, ʜʣʷ ʯʝʛʦ ʨʫʢʦʷʪʢʫ 9 ʦʩʪʦʨʦʞʥʦ ʧʦʚʦʨʘʯʠʚʘʶʪ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʪʠʚ ʯʘʩʦʚʦʡ ʩʪʨʝʣʢʠ ʜʦ ʫʧʦʨʘ.  

5. ʇʦʚʦʨʘʯʠʚʘʷ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʩʚʝʪʦʬʠʣʴʪʨʦʚ 10, ʚʚʦʜʷʪ ʚ ʩʚʝʪʦʚʳʝ 

ʧʫʯʢʠ ʬʠʦʣʝʪʦʚʳʝ ʩʚʝʪʦʬʠʣʴʪʨʳ (ˉ 2 ʚ ʌʕʂ-52 ʠʣʠ ˉ 3 ʚ ʌʕʂ-56ʄ). 

ʀʥʜʝʢʩ ʣʝʚʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʘʨʘʙʘʥʘ 11 ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʜʝʣʝʥʠʠ 100 

ʧʦ ʰʢʘʣʝ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ (ʯʝʨʥʘʷ ʰʢʘʣʘ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʣʝʥʠʶ 0,00 

ʰʢʘʣʳ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ (ʢʨʘʩʥʘʷ ʰʢʘʣʘ) ʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʦʪʢʨʳʪʠʶ 

ʱʝʣʝʚʦʡ ʜʠʘʬʨʘʛʤʳ ʧʝʨʝʜ ʧʨʘʚʳʤ ʬʦʪʦʵʣʝʤʝʥʪʦʤ. 

6. ɺ ʧʨʘʚʳʡ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʚʚʦʜʷʪ ʢʶʚʝʪʫ ʩ ʟʦʣʝʤ (ʠʩʩʣʝʜʫʝʤʳʤ 

ʨʘʩʪʚʦʨʦʤ). ʇʝʨʝʢʣʶʯʘʪʝʣʴ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʧʝʨʝʚʦʜʷʪ ʚ ʧʦʣʦʞʝʥʠʝ 1, ʧʨʠ 

ʵʪʦʤ ʩʪʨʝʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʦʪʢʣʦʥʷʝʪʩʷ. ɺʨʘʱʝʥʠʝʤ ʬʦʪʦʤʝʪʨʠʯʝʩʢʠʭ 

ʢʣʠʥʴʝʚ, ʩʥʘʯʘʣʘ ʨʫʢʦʷʪʢʦʡ 8, ʟʘʪʝʤ, ʙʦʣʝʝ ʪʦʯʥʦ, ʨʫʢʦʷʪʢʦʡ 7 ʧʨʠʚʦʜʷʪ 

ʩʪʨʝʣʢʫ ʢ ʥʫʣʶ. ʋʩʪʘʥʦʚʢʘ ʩʪʨʝʣʢʠ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʥʘ ʥʫʣʴ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʩʥʘʯʘʣʘ ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 1 ʧʨʠ ʤʘʣʦʡ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʭʝʤʳ, ʟʘʪʝʤ ï ʧʨʠ ʧʦʣʦʞʝʥʠʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ 2 ï  ʧʨʠ 

ʙʦʣʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʚ ʧʨʠʙʦʨʝ ʌʕʂ-56ʄ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʧʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʙʦʨʘ).  

ɺʢʣʶʯʘʪʴ ʙʦʣʴʰʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʛʘʣʴʚʘʥʦʤʝʪʨʘ (ʧʝʨʝʢʣʶʯʘʪʝʣʴ 7 

ʩʪʘʚʠʪʴ ʚ ʧʦʣʦʞʝʥʠʝ 2) ʤʦʞʥʦ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʩʪʨʝʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ 

ʙʳʣʘ ʧʦʜʚʝʜʝʥʘ ʢ ʥʫʣʶ ʥʘ ʤʝʥʴʰʝʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʚ ʧʦʣʦʞʝʥʠʠ 1). 

7. ɿʘʪʝʤ ʛʘʣʴʚʘʥʦʤʝʪʨ ʚʳʢʣʶʯʘʶʪ (ʧʦʣʦʞʝʥʠʝ 0), ʦʪʢʨʳʚʘʶʪ ʣʶʢ ʠ, 

ʧʦʚʝʨʥʫʚ ʧʨʘʚʳʡ ʢʶʚʝʪʦʜʝʨʞʘʪʝʣʴ ʟʘ ʨʫʢʦʷʪʢʫ 9 (ʚ ʌʕʂ-56ʄ ʨʫʢʦʷʪʢʘ 

ʥʘʭʦʜʠʪʩʷ ʥʘ ʣʝʚʦʡ ʩʪʝʥʢʝ), ʚʚʦʜʷʪ ʚ ʧʨʘʚʳʡ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʢʶʚʝʪʫ ʩ 

ʜʠʩʧʝʨʩʠʦʥʥʦʡ ʩʨʝʜʦʡ (ʚʦʜʦʡ). ɺʢʣʶʯʘʶʪ ʛʘʣʴʚʘʥʦʤʝʪʨ ʥʘ ʧʝʨʚʫʶ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ. ʉʪʨʝʣʢʘ ʛʘʣʴʚʘʥʦʤʝʪʨʘ ʧʨʠ ʵʪʦʤ ʦʪʢʣʦʥʷʝʪʩʷ; ʝʸ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʘ ʥʫʣʴ ʚʨʘʱʝʥʠʝʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʙʘʨʘʙʘʥʦʚ 11 ʠ 12, 

ʩʥʘʯʘʣʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ 1, ʧʦʪʦʤ ʥʘ ʚʪʦʨʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʠ 

ʛʘʣʴʚʘʥʦʤʝʪʨ ʦʪʢʣʶʯʘʶʪ (ʧʦʣʦʞʝʥʠʝ 0). 
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8. ɿʘʧʠʩʳʚʘʶʪ ʚ ʪʘʙʣʠʮʫ ʟʥʘʯʝʥʠʷ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʂ (ʚ ʧʨʦʮʝʥʪʘʭ) 

ʧʦ ʯʸʨʥʦʡ ʰʢʘʣʝ ʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ɼ ʧʦ ʢʨʘʩʥʦʡ ʰʢʘʣʝ ʣʝʚʦʛʦ 

ʙʘʨʘʙʘʥʘ. 

ʊʘʢ ʢʘʢ ʥʝʬʝʣʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ ʪʦʣʴʢʦ ʧʨʠ 

ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʜʠʩʧʝʨʩʥʦʡ ʬʘʟʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʟʦʣʷ 

(ʨʘʩʪʚʦʨʘ) ʜʦʣʞʥʘ ʙʳʪʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʚ ʦʙʣʘʩʪʠ ʥʘʠʤʝʥʴʰʝʛʦ 

ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ (ʚ ʢʦʨʦʪʢʦʚʦʣʥʦʚʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ), ʧʨʠ ʠʟʤʝʨʝʥʠʷʭ ʩʦ 

ʩʚʝʪʦʬʠʣʴʪʨʦʤ ˉ 3, ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʂ ʩʦʩʪʘʚʣʷʣʦ ʥʝ ʤʝʥʝʝ 60-70% ʧʦ 

ʯʨyʥʦʡ ʰʢʘʣʝ ʣʝʚʦʛʦ ʙʘʨʘʙʘʥʘ. ɽʩʣʠ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʟʦʣʷ ʜʣʷ 

ʩʚʝʪʦʬʠʣʴʪʨʘ ˉ 3 ʤʝʥʴʰʝ 60%, ʟʦʣʴ ʥʝʦʙʭʦʜʠʤʦ ʝʱʝ ʨʘʟ ʨʘʟʙʘʚʠʪʴ; ʝʩʣʠ ʂ 

ʙʦʣʴʰʝ 80%, ʩʣʝʜʫʝʪ ʚʟʷʪʴ ʙʦʣʝʝ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʡ ʟʦʣʴ (ʨʘʩʪʚʦʨ), ʪʘʢ ʢʘʢ 

ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʯʘʩʪʠ 

ʩʧʝʢʪʨʘ, ʪʘʢʞʝ ʩʥʠʞʘʝʪʩʷ.  

9. ʊʘʢʠʝ ʞʝ ʠʟʤʝʨʝʥʠʷ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʜʘʥʥʳʤ ʟʦʣʝʤ ʩʦ ʩʣʝʜʫʶʱʠʤʠ 

ʩʚʝʪʦʬʠʣʴʪʨʘʤʠ: ʩʠʥʠʤ, ʛʦʣʫʙʳʤ, ʟʝʣʝʥʳʤ, ʞʸʣʪʳʤ, ʦʨʘʥʞʝʚʳʤ, ʢʨʘʩʥʳʤ 

(ʬʠʣʴʪʨʳ ˉ 3-8 ʧʨʠʙʦʨʘ ʌʕʂ-52 ʠʣʠ ʌʕʂʅ ʠ ˉ 4-9 ʧʨʠʙʦʨʘ ʌʕʂ-56ʄ). 

 ʇʦ ʦʢʦʥʯʘʥʠʠ ʠʟʤʝʨʝʥʠʡ ʚʳʢʣʶʯʘʶʪ ʧʨʠʙʦʨ, ʘʨʨʝʪʠʨʫʶʪ 

ʛʘʣʴʚʘʥʦʤʝʪʨ, ʧʝʨʝʢʣʶʯʘʪʝʣʴ 10 ʩʪʘʚʷʪ ʚ ʧʦʣʦʞʝʥʠʝ 0. 

 

1.1.2. ʆʜʥʦʣʫʯʝʚʳʝ ʧʨʠʙʦʨʳ 

ɺ ʦʜʥʦʣʫʯʝʚʳʭ ʧʨʠʙʦʨʘʭ ʠʟʣʫʯʝʥʠʝ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʨʦʭʦʜʠʪ ʪʦʣʴʢʦ 

ʯʝʨʝʟ ʨʘʙʦʯʫʶ ʢʶʚʝʪʫ ʠʣʠ ʢʶʚʝʪʫ ʩʨʘʚʥʝʥʠʷ ʧʦʦʯʝʨʝʜʥʦ. ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʢʶʚʝʪʫ ʩʨʘʚʥʝʥʠʷ ʚʦʟʥʠʢʰʠʡ ʬʦʪʦʪʦʢ ʢʦʤʧʝʥʩʠʨʫʶʪ 

ʠʟʤʝʥʝʥʠʝʤ ʰʠʨʠʥʳ ʱʝʣʠ. ʇʦʩʣʝ ʵʪʦʛʦ ʥʘ ʧʫʪʠ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦʤʝʱʘʶʪ 

ʨʘʙʦʯʫʶ ʢʶʚʝʪʫ ʠ ʚʳʟʚʘʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʬʦʪʦʪʦʢʘ ʢʦʤʧʝʥʩʠʨʫʶʪ 

ʧʦʪʝʥʮʠʦʤʝʪʨʦʤ, ʥʘ ʰʢʘʣʝ ʢʦʪʦʨʦʛʦ ʥʘʥʝʩʝʥʳ ʝʜʠʥʠʮʳ ʧʨʦʧʫʩʢʘʥʠʷ ʠʣʠ 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʦʜʥʦʣʫʯʝʚʳʤʠ 

ʧʨʠʙʦʨʘʤʠ ʷʚʣʷʶʪʩʷ ʩʧʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʳ ʂʌʂ-2, ʂʌʂ-3 ʠ çʉʧʝʢʦʣè. 

ʂʦʣʦʨʠʤʝʪʨ ʦʜʥʦʣʫʯʝʚʦʡ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʡ ʂʌʂ-

2 (ʨʠʩ. 2) ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ, ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʧʦʛʣʦʱʝʥʠʷ ʨʘʩʪʚʦʨʦʚ 
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ʠ ʪʚʸʨʜʳʭ ʪʝʣ ʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʠʘʧʘʟʦʥʘ ʜʣʠʥ ʚʦʣʥ 315-980 ʥʤ, 

ʚʳʜʝʣʷʝʤʳʭ ʫʟʢʦʧʦʣʦʩʥʳʤʠ ʩʚʝʪʦʬʠʣʴʪʨʘʤʠ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚ ʚ ʨʘʩʪʚʦʨʘʭ ʤʝʪʦʜʦʤ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ 

ʛʨʘʬʠʢʦʚ. ʇʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʧʫʩʢʘʥʠʷ 

ʨʘʩʩʝʠʚʘʶʱʠʭ ʚʟʚʝʩʝʡ, ʵʤʫʣʴʩʠʡ ʠ ʢʦʣʣʦʠʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʚ ʧʨʦʭʦʜʷʱʝʤ 

ʩʚʝʪʝ. ʇʨʠʙʦʨ ʩʥʘʙʞʸʥ ʥʘʙʦʨʦʤ ʠʟ 11 ʩʚʝʪʦʬʠʣʴʪʨʦʚ, ʠʤʝʶʱʠʭ ʩʣʝʜʫʶʱʠʡ 

ʤʘʢʩʠʤʫʤ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ (ʊʤʘʢʩ) ʫʟʢʦʧʦʣʦʩʥʳʭ ʩʚʝʪʦʬʠʣʴʪʨʦʚ: 

 
ʅʦʤʝʨ ʩʚʝʪʦʬʠʣʴʪʨʘ 1 2 3 4 5 6 7 8 9 10 11 

ʄʘʨʢʠʨʦʚʢʘ ʩʚʝʪʦʬʠʣʴʪʨʘ, 

ʜʣʠʥʘ ʚʦʣʥʳ, ʥʤ 

 

315 

 

364 

 

400 

 

440 

 

490 

 

540 

 

590 

 

670 

 

750 

 

870 

 

980 

 

ʇʨʠʥʮʠʧ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʥʘ 

ʬʦʪʦʧʨʠʸʤʥʠʢ ʥʘʧʨʘʚʣʷʶʪ ʧʦʦʯʝʨʸʜʥʦ ʩʚʝʪʦʚʳʝ ʧʦʪʦʢʠ: ʧʦʣʥʳʡ ï ʈ0 ʠ 

ʧʨʦʰʝʜʰʠʡ ʯʝʨʝʟ ʠʩʩʣʝʜʫʝʤʫʶ ʩʨʝʜʫ ï ʈ4, ʘ ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʶʪ ʦʪʥʦʰʝʥʠʝ 

ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʬʦʪʦʪʦʢʦʚ, ʢʦʪʦʨʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʚʝʣʠʯʠʥʫ 

ʧʨʦʧʫʩʢʘʥʠʷ ʨʘʩʪʚʦʨʘ, ʢʦʪʦʨʦʝ ʦʧʨʝʜʝʣʷʶʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

               1) ʚ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʧʦʤʝʱʘʶʪ ʢʶʚʝʪʫ ʩ ʨʘʩʪʚʦʨʠʪʝʣʝʤ ʠʣʠ 

ʢʦʥʪʨʦʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ; 

               2) ʠʟʤʝʥʷʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢʦʣʦʨʠʤʝʪʨʘ, ʜʦʙʠʚʘʶʪʩʷ, ʯʪʦʙʳ 

ʦʪʩʯʸʪ ʧʦ ʰʢʘʣʝ ʧʨʦʧʫʩʢʘʥʠʷ ʢʦʣʦʨʠʤʝʪʨʘ ʙʳʣ ʨʘʚʝʥ 100 ʜʝʣʝʥʠʷʤ; 

               3) ʧʦʣʥʳʡ ʩʚʝʪʦʚʦʡ ʧʦʪʦʢ ʈ0 ʫʩʣʦʚʥʦ ʧʨʠʥʠʤʘʶʪ ʟʘ 100%; 

               4) ʚ ʩʚʝʪʦʚʦʡ ʧʫʯʦʢ ʧʦʤʝʱʘʶʪ ʢʶʚʝʪʫ ʩ ʠʩʩʣʝʜʫʝʤʳʤ 

ʨʘʩʪʚʦʨʦʤ; 

               5) ʧʦʣʫʯʝʥʥʳʡ ʦʪʩʯʸʪ ʧʦ ʰʢʘʣʝ ʧʨʦʧʫʩʢʘʥʠʷ ʢʦʣʦʨʠʤʝʪʨʘ 

ʙʫʜʝʪ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʈ4; 

               6) ʧʨʦʧʫʩʢʘʥʠʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʩʪʚʦʨʘ ʚ ʧʨʦʮʝʥʪʘʭ ʙʫʜʝʪ 

ʨʘʚʥʦ ʚʪʦʨʦʤʫ ʦʪʩʯʸʪʫ. 

ʀʟʤʝʨʝʥʠʷ ʥʘ ʢʦʣʦʨʠʤʝʪʨʝ ʚʳʧʦʣʥʷʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ 

ʚʦʟʜʫʭʘ 10-35Áʉ. 
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ʈʠʩ. 2. ʆʙʱʠʡ ʚʠʜ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘ ʂʌʂ-2 

 

ʂʦʣʦʨʠʤʝʪʨ ʂʌʂ-2 ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʜʠʘʧʘʟʦʥʘ ʜʣʠʥ ʚʦʣʥ 315-750 ʥʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʧʫʩʢʘʥʠʷ ʠ ʦʧʪʠʯʝʩʢʦʡ 

ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʚʦʨʦʚ ʠ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʩʧʝʨʩʥʳʭ ʩʠʩʪʝʤ ʤʝʪʦʜʦʤ 

ʘʙʩʦʨʙʮʠʦʤʝʪʨʠʠ (ʩʤ. ʨʠʩ. 2). ʆʥ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʧʨʦʧʫʩʢʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 100 ʜʦ 5% (ʦʧʪʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʦʪ 0 ʜʦ 1,3) ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ ʠʟʤʝʨʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʦʧʫʩʢʘʥʠʷ ʥʝ ʙʦʣʝʝ 1%. ʆʩʥʦʚʫ 

ʧʨʠʙʦʨʘ ʂʌʂ-2 ʩʦʩʪʘʚʣʷʝʪ ʤʦʥʦʭʨʦʤʘʪʦʨ, ʚʳʜʝʣʷʶʱʠʡ ʩʧʝʢʪʨʘʣʴʥʫʶ 

ʧʦʣʦʩʫ ʰʠʨʠʥʦʡ 12 ʥʤ. ʀʩʪʦʯʥʠʢʦʤ ʩʚʝʪʘ ʩʣʫʞʠʪ ʣʘʤʧʘ ʥʘʢʘʣʠʚʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʨʪʫʪʥʘʷ ʣʘʤʧʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʦʜʠʬʠʢʘʮʠʠ 

ʧʨʠʙʦʨʳ ʦʪʣʠʯʘʶʪʩʷ ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʷʯʝʡʢʘʤʠ, ʬʦʪʦʵʣʝʤʝʥʪʘʤʠ, 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʤʝʥʳ ʢʶʚʝʪ, ʥʘʣʠʯʠʝʤ ʤʠʢʨʦʢʦʤʧʴʶʪʝʨʘ ʠ 

ʧʝʯʘʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘ ʂʌʂ-2 (ʨʠʩ. 3) ʚʢʣʶʯʘʝʪ: 

ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ 1 (ʤʘʣʦʛʘʙʘʨʠʪʥʫʶ ʛʘʣʦʛʝʥʥʫʶ ʣʘʤʧʫ ʂɻʄ 6,3-15), 

ʢʦʥʜʝʥʩʦʨ 2, ʜʠʘʬʨʘʛʤʫ 3, ʦʙʲʝʢʪʠʚ 4, ʪʝʧʣʦʚʦʡ ʬʠʣʴʪʨ ʜʣʷ ʨʘʙʦʪʳ ʚ 

ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ 5, ʥʝʡʪʨʘʣʴʥʳʡ ʩʚʝʪʦʬʠʣʴʪʨ 6 ʜʣʷ ʦʩʣʘʙʣʝʥʠʷ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʚ ʜʠʘʧʘʟʦʥʝ 400-540 ʥʤ, ʩʤʝʥʥʳʡ ʩʚʝʪʦʬʠʣʴʪʨ 7, ʟʘʱʠʪʥʳʝ ʩʪʝʢʣʘ 8 ʠ 

10, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʧʦʤʝʱʝʥʘ ʢʶʚʝʪʘ 9, ʨʘʟʜʝʣʠʪʝʣʴʥʦʝ ʧʦʣʫʧʨʦʟʨʘʯʥʦʝ 
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ʟʝʨʢʘʣʦ 11, ʧʨʦʧʫʩʢʘʶʱʝʝ ʦʩʥʦʚʥʫʶ ʯʘʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʥʘ ʬʦʪʦʵʣʝʤʝʥʪ 

12 (ʠʟʤʝʨʷʶʱʠʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʨʦʰʝʜʰʝʛʦ ʩʚʝʪʘ ʚ ʜʠʘʧʘʟʦʥʝ 315-540 ʥʤ) ʠ 

ʦʪʨʘʞʘʶʱʝʝ ʤʝʥʴʰʫʶ ʯʘʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ ʯʝʨʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʩʚʝʪʦʬʠʣʴʪʨ 13 ʥʘ ʬʦʪʦʜʠʦʜ 14 (ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʰʝ 590 ʥʤ). 

 

 
 

ʈʠʩ. 3. ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʬʦʪʦʵʣʝʢʪʦʢʦʣʦʨʠʤʝʪʨʘ ʂʌʂ-2 

 

 

ʉʠʛʥʘʣʳ ʦʪ ʬʦʪʦʵʣʝʤʝʥʪʘ ʠʣʠ ʬʦʪʦʜʠʦʜʘ ʧʦʩʣʝ ʫʩʠʣʝʥʠʷ ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʤʠʢʨʦʘʤʧʝʨʤʝʪʨ, ʰʢʘʣʘ ʢʦʪʦʨʦʛʦ ʧʨʦʛʨʘʜʫʠʨʦʚʘʥʘ ʚ ʚʝʣʠʯʠʥʘʭ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʊ ʠ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ ɼ. ʉʭʝʤʘ 

ʫʩʠʣʠʪʝʣʷ ʠʤʝʝʪ ʜʠʩʢʨʝʪʥʳʡ ʧʝʨʝʢʣʶʯʘʪʝʣʴ ʪʠʧʘ ʬʦʪʦʧʨʠʸʤʥʠʢʘ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʨʫʢʦʷʪʢʘ ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʔ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ 

ʧʨʠʙʦʨʘ), ʘ ʪʘʢʞʝ ʧʣʘʚʥʳʝ ʨʝʛʫʣʷʪʦʨʳ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (ʨʫʢʦʷʪʢʘ 

ʋʉʊɸʅʆɺʂɸ 100 ɻʈʋɹʆ ʠ ʊʆʏʅʆ ʥʘ ʧʝʨʝʜʥʝʡ ʧʘʥʝʣʠ ʧʨʠʙʦʨʘ). ʅʘ 

ʧʝʨʝʜʥʶʶ ʧʘʥʝʣʴ ʪʘʢʞʝ ʚʳʚʝʜʝʥʳ ʨʫʯʢʘ ʩʤʝʥʳ ʢʶʚʝʪʳ ʠ ʨʫʢʦʷʪʢʘ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʩʚʝʪʦʬʠʣʴʪʨʦʚ. ʇʨʠ ʨʘʙʦʪʝ ʩ ʧʨʠʙʦʨʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, 

ʯʪʦ ʮʚʝʪ ʜʠʘʧʘʟʦʥʘ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʏʋɺʉʊɺʀʊɽʃʔʅʆʉʊʔ ʜʦʣʞʝʥ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʮʚʝʪʫ ʮʠʬʨ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʩʚʝʪʦʬʠʣʴʪʨʦʚ. 

ʌʦʪʦʤʝʪʨ ʬʦʪʦʵʣʝʢʪʨʠʯʝʩʢʠʡ ʂʌʂ-3, ʦʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4, ʠʤʝʝʪ ʙʦʣʝʝ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨʘʣʴʥʳʡ ʜʠʘʧʘʟʦʥ (ʦʪ 315 

ʜʦ 990 ʥʤ) ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʣʘʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʣʠʥʳ ʚʦʣʥʳ, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʸʪʢʠ ʚʤʝʩʪʦ 

ʩʚʝʪʦʬʠʣʴʪʨʦʚ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʫʶ ʩʠʩʪʝʤʫ, ʧʦʟʚʦʣʷʶʱʫʶ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʜʘʥʥʳʝ ʥʘ ʮʠʬʨʦʚʦʤ ʪʘʙʣʦ ʚ ʚʠʜʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʨʦʧʫʩʢʘʥʠʷ, 

ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʝʸ ʠʟʤʝʥʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ ʠʣʠ ʢʦʥʮʝʥʪʨʘʮʠʠ 
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ʨʘʩʪʚʦʨʘ. ʉʚʝʪ ʦʪ ʣʘʤʧʳ 1 ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʢʦʥʜʝʥʩʦʨ 2, ʜʠʘʬʨʘʛʤʫ ɼ, 

ʩʚʝʪʦʬʠʣʴʪʨ 3 (ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʜʠʘʧʘʟʦʥʝ) ʠ, 

ʦʪʨʘʟʠʚʰʠʩʴ ʦʪ ʩʬʝʨʠʯʝʩʢʦʡ ʜʠʬʨʘʢʮʠʦʥʥʦʡ ʨʝʰʸʪʢʠ 4 ʠ ʟʝʨʢʘʣ 5 ʠ 6, 

ʧʨʦʭʦʜʠʪ ʦʙʲʝʢʪʠʚ 7, 8, ʢʶʚʝʪʫ 9 ʠ ʣʠʥʟʦʡ 10 ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ 

ʬʦʪʦʧʨʠʸʤʥʠʢʝ 11. 

 

  
 

ʈʠʩ. 4. ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘ ʂʌʂ-3 

 

ʉʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʝ ʠ ʨʘʩʪʝʥʠʷʭ. ɺ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʣʝʞʠʪ 

ʩʧʦʩʦʙʥʦʩʪʴ ʥʝʢʦʪʦʨʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʨʝʘʢʪʠʚʦʚ ʦʙʨʘʟʦʚʳʚʘʪʴ ʧʨʦʯʥʳʝ 

ʦʢʨʘʰʝʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʩ ʠʦʥʘʤʠ ʤʝʪʘʣʣʦʚ IV ï VI  ʧʝʨʠʦʜʦʚ ʪʘʙʣʠʮʳ ɼ.ʀ. 

ʄʝʥʜʝʣʝʝʚʘ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤ ʨʝʘʢʪʠʚʦʤ ʚ ɻʪʦʤ ʤʝʪʦʜʝ 

ʷʚʣʷʝʪʩʷ ʜʠʪʠʟʦʥ. ʅʘ ʨʝʘʢʮʠʷʭ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʨʘʰʝʥʥʳʭ 

ʚʥʫʪʨʠʢʦʤʧʣʝʢʩʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʜʠʪʠʟʦʥʘʪʦʚ ʦʩʥʦʚʘʥʳ ʤʝʪʦʜʳ 

ʦʧʨʝʜʝʣʝʥʠʷ 18 ʨʘʟʣʠʯʥʳʭ ʠʦʥʦʚ ʪʷʞʸʣʳʭ ʤʝʪʘʣʣʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʦʚ. ɸʙʩʦʨʙʮʠʦʥʥʘʷ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʧʨʘʢʪʠʢʝ 

ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ. ʕʪʦʪ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʤʘʢʨʦʵʣʝʤʝʥʪʳ (ʘʟʦʪ, ʬʦʩʬʦʨ, ʫʛʣʝʨʦʜ, ʞʝʣʝʟʦ, ʘʣʶʤʠʥʠʡ, 

ʢʘʣʴʮʠʡ, ʤʘʛʥʠʡ, ʢʨʝʤʥʠʡ) ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʳ (ʠʣʠ ʙʠʦʤʠʢʨʦʵʣʝʤʝʥʪʳ ï ʤʝʜʴ, 

ʤʘʨʛʘʥʝʮ, ʢʦʙʘʣʴʪ, ʮʠʥʢ, ʙʦʨ, ʤʦʣʠʙʜʝʥ), ʘ ʪʘʢʞʝ ʪʷʞʸʣʳʝ ʤʝʪʘʣʣʳ ʩ 

ʚʳʨʘʞʝʥʥʳʤ ʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ (ʢʘʜʤʠʡ, ʭʨʦʤ, ʨʪʫʪʴ, ʤʳʰʴʷʢ ʠ ʜʨ.). 
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ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʘʥʘʣʠʟʘ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʥʝʢʦʪʦʨʳʝ 

ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʝʥʠʡ.  

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʦʚ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʦʮʝʥʢʠ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʘʛʨʦʵʢʦʩʠʩʪʝʤ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ 

ʧʦʣʫʯʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ɺ ʯʸʤ ʩʦʩʪʦʠʪ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ ʩʧʝʢʪʨʦʤʝʪʨʠʠ? 

2.  ʂʘʢʠʝ ʟʘʜʘʯʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʧʨʠʙʦʨʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʷ? ʇʨʠʙʦʨʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʩʧʝʢʪʨʦʤʝʪʨʠʠ, ʠ ʠʭ ʩʦʩʪʘʚʥʳʝ 

ʯʘʩʪʠ. 

3. ɺ ʯyʤ ʟʘʢʣʶʯʘʶʪʩʷ ʨʘʟʣʠʯʠʷ ʤʝʞʜʫ ʬʦʪʦʵʣʝʢʪʨʦʢʦʣʦʨʠʤʝʪʨʘʤʠ ʠ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘʤʠ? 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ ʩ ʧʦʤʦʱʴʶ 

ʩʧʝʢʪʨʦʤʝʪʨʠʠ. 

 

1. 2. ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʘʷ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ (ɸɸʉ) 

 

ʊʝʦʨʠʷ ʚʦʧʨʦʩʘ, ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʥʦʚʘʥ 

ʥʘ ʷʚʣʝʥʠʠ ʩʝʣʝʢʪʠʚʥʦʛʦ (ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ) ʧʦʛʣʦʱʝʥʠʷ (ʘʙʩʦʨʙʮʠʠ) 

ʨʝʟʦʥʘʥʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʘʪʦʤʥʳʤ ʧʘʨʦʤ 

ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ.  

ʇʨʝʚʨʘʱʝʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʧʨʦʙʳ ʠʟ ʞʠʜʢʦʛʦ (ʠʣʠ ʪʚʸʨʜʦʛʦ) 

ʩʦʩʪʦʷʥʠʷ ʚ ʘʪʦʤʥʳʡ ʧʘʨ ʧʨʦʠʩʭʦʜʠʪ ʚ ʘʥʘʣʠʟʘʪʦʨʝ. ʇʘʨ ʚʚʦʜʠʪʩʷ ʚ 

ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʟʦʥʫ ʘʥʘʣʠʟʘʪʦʨʘ, ʧʨʦʩʚʝʯʠʚʘʝʤʫʶ ʠʩʪʦʯʥʠʢʦʤ ʠʟʣʫʯʝʥʠʷ ʩ 

ʣʠʥʝʡʯʘʪʳʤ ʩʧʝʢʪʨʦʤ ʠʟʫʯʘʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. ɿʘʢʦʥ ʘʪʦʤʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ 

ʘʥʘʣʦʛʠʯʝʥ ʟʘʢʦʥʫ ʩʚʝʪʦʧʦʛʣʦʱʝʥʠʷ, ʦ ʢʦʪʦʨʦʤ ʤʳ ʛʦʚʦʨʠʣʠ ʨʘʥʝʝ. ʆʥ 

ʷʚʣʷʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ. 
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ʈʘʩʩʤʦʪʨʠʤ ʦʪʜʝʣʴʥʳʝ ʫʟʣʳ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ ʠ ʠʭ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʨʠʩ. 

5). 

ʀʩʪʦʯʥʠʢ ʠʟʣʫʯʝʥʠʷ (1). ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ʠʟʣʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʣʘʤʧʘ ʩ ʧʦʣʳʤ ʢʘʪʦʜʦʤ, ʠʟʛʦʪʦʚʣʝʥʥʳʤ ʠʟ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ ʝʛʦ ʩʧʣʘʚʘ. ʂʨʦʤʝ ʣʘʤʧʳ ʩ ʧʦʣʳʤ ʢʘʪʦʜʦʤ 

ʧʨʠʤʝʥʷʶʪ ʝʱʸ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʙʝʟʵʣʝʢʪʨʦʜʥʳʝ ʣʘʤʧʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ 

ʩʦʙʦʡ ʢʚʘʨʮʝʚʳʡ ʠʣʠ ʩʪʝʢʣʷʥʥʳʡ ʙʘʣʣʦʥ (ʰʘʨʠʢ), ʚ ʢʦʪʦʨʳʡ ʚʚʝʜʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʪʘʣʣ ʠ ʠʥʝʨʪʥʳʡ ʛʘʟ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʡ ʨʘʟʨʷʜ ʚ ʣʘʤʧʝ. 

 

 
ɸʪʦʤʠʟʘʪʦʨ. ɺ ɸɸʉ ʩʫʱʝʩʪʚʫʶʪ ʚʘʨʠʘʥʪʳ ʧʣʘʤʝʥʥʳʭ ʠ 

ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʭ ʘʪʦʤʠʟʘʪʦʨʦʚ. ɺ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ  

ɸʪʦʤʠʟʘʪʦʨ. ɺ ɸɸʉ ʩʫʱʝʩʪʚʫʶʪ ʚʘʨʠʘʥʪʳ ʧʣʘʤʝʥʥʳʭ ʠ 

ʵʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʭ ʘʪʦʤʠʟʘʪʦʨʦʚ. ɺ ʧʨʘʢʪʠʢʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʣʘʤʝʥʥʳʝ ʘʪʦʤʠʟʘʪʦʨʳ. ɸʥʘʣʠʪʠʯʝʩʢʦʡ ʟʦʥʦʡ ʚ ʥʠʭ ʷʚʣʷʝʪʩʷ ʫʯʘʩʪʦʢ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ ʛʘʟʦʚʦʡ ʛʦʨʝʣʢʦʡ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ 

ʧʨʦʭʦʜʠʪ ʣʫʯ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ. ʈʘʩʪʚʦʨ ʨʘʩʧʳʣʷʶʪ ʧʦʪʦʢʦʤ ʛʘʟʘ ʠ 

ʨʘʚʥʦʤʝʨʥʦ ʚʚʦʜʷʪ ʚ ʧʣʘʤʷ ʚ ʚʠʜʝ ʘʵʨʦʟʦʣʷ, ʨʝʛʠʩʪʨʠʨʫʷ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ 

ʟʥʘʯʝʥʠʝ ʘʙʩʦʨʙʮʠʠ. ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠ ʵʪʦʤ ʷʚʣʷʝʪʩʷ ʧʣʘʤʷ 

 

ʈʠʩ. 5. ʉʭʝʤʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʛʦ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ: 1 ï ʣʠʥʝʡʯʘʪʳʡ 

ʠʩʪʦʯʥʠʢ ʨʝʟʦʥʘʥʩʥʦʛʦ ʠʟʣʫʯʝʥʠʷ; 2 ï ʤʦʥʦʭʨʦʤʘʪʦʨ; 3 ï ʜʝʪʝʢʪʦʨ 

ʠʟʣʫʯʝʥʠʷ; 4 ï ʫʩʠʣʠʪʝʣʴ; 5 ï ʩʪʨʝʣʦʯʥʳʡ ʧʨʠʙʦʨ; 6 ï ʩʘʤʦʧʠʩʝʮ; 7 ï 

ʮʠʬʨʦʧʝʯʘʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ; 8 ï ʚʚʦʜ ʦʢʠʩʣʠʪʝʣʷ; 9 ï ʚʚʦʜ ʪʦʧʣʠʚʘ; 10 ï 

ʨʘʩʧʳʣʠʪʝʣʴ; 11 ï ʨʘʩʧʳʣʠʪʝʣʴʥʘʷ ʢʘʤʝʨʘ.  
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ʘʮʝʪʠʣʝʥ ï ʚʦʟʜʫʭ. ʕʪʘ ʩʤʝʩʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʙʦʣʴʰʠʥʩʪʚʘ 

ʵʣʝʤʝʥʪʦʚ, ʥʝ ʦʙʨʘʟʫʶʱʠʭ ʪʝʨʤʦʩʪʦʡʢʠʭ ʦʢʩʠʜʦʚ. ɼʣʷ ʵʣʝʤʝʥʪʦʚ, 

ʦʙʨʘʟʫʶʱʠʭ ʪʝʨʤʦʩʪʦʡʢʠʝ ʦʢʩʠʜʳ (ʘʣʶʤʠʥʠʡ, ʢʨʝʤʥʠʡ, ʪʠʪʘʥ, ʤʦʣʠʙʜʝʥ ʠ 

ʜʨ.), ʠʩʧʦʣʴʟʫʶʪ ʩʤʝʩʴ ʟʘʢʠʩʴ ʘʟʦʪʘ ï ʘʮʝʪʠʣʝʥ ï ʚʦʟʜʫʭ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʝ ʧʣʘʤʷ.  

ʕʣʝʢʪʨʦʪʝʨʤʠʯʝʩʢʠʤʠ ʘʪʦʤʠʟʘʪʦʨʘʤʠ ʩʣʫʞʘʪ ʧʝʯʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ï 

ʪʨʫʙʢʠ, ʪʠʛʣʠ, ʩʪʝʨʞʥʠ ʠʟ ʪʫʛʦʧʣʘʚʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ɺʦ ʚʩʝʭ ʪʠʧʘʭ ʧʝʯʝʡ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʣʥʦʝ ʠʤʧʫʣʴʩʥʦʝ ʠʩʧʘʨʝʥʠʝ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʤʠʢʨʦʧʨʦʙ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠ ʧʨʝʜʝʣ ʦʙʥʘʨʫʞʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘ 1 

ï 2 ʧʦʨʷʜʢʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʣʘʤʝʥʥʳʤʠ ʘʪʦʤʠʟʘʪʦʨʘʤʠ. 

ʄʦʥʦʭʨʦʤʘʪʦʨ (2) ʚ ɸɸʉ ʚʳʜʝʣʷʝʪ ʨʝʟʦʥʘʥʩʥʫʶ ʘʥʘʣʠʪʠʯʝʩʢʫʶ 

ʣʠʥʠʶ ʠ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʜʝʣʷʝʪ ʝ y ʦʪ ʤʦʣʝʢʫʣʷʨʥʳʭ ʩʧʝʢʪʨʦʚ ʠ 

ʩʧʣʦʰʥʦʛʦ ʬʦʥʘ, ʠʟʣʫʯʘʝʤʳʭ ʘʪʦʤʠʟʘʪʦʨʘʤʠ.  

ʇʨʠyʤʥʦʝ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ɺ ʢʘʯʝʩʪʚʝ ʜʝʪʝʢʪʦʨʘ 

ʠʟʣʫʯʝʥʠʷ 3 ʠʩʧʦʣʴʟʫʶʪ ʬʦʪʦʵʣʝʢʪʨʦʥʥʳʝ ʫʤʥʦʞʠʪʝʣʠ (ʌʕʋ). ʌʦʪʦʪʦʢ 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʨʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ, ʢʦʪʦʨʦʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʩʥʘʱʘʝʪʩʷ ʮʠʬʨʦʚʦʡ ʠʥʜʫʢʮʠʝʡ 5, 6 ʠ ʮʠʬʨʦʧʝʯʘʪʴʶ 7. ʂʨʦʤʝ ʪʦʛʦ, ʢ 

ʨʝʛʠʩʪʨʠʨʫʶʱʝʤʫ ʫʩʪʨʦʡʩʪʚʫ ʤʦʞʥʦ ʧʦʜʢʣʶʯʘʪʴ ʕɺʄ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʝʜʠʥʠʮʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʠʥʪʝʛʨʠʨʦʚʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʠ ʚʳʜʘʚʘʪʴ ʝʛʦ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ, ʧʨʦʚʦʜʠʪʴ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ (ʨʠʩ 6, 7).  

ʊʝʭʥʠʢʘ ʠʟʤʝʨʝʥʠʡ. ɺ ʧʣʘʤʝʥʠ ʨʘʩʧʳʣʷʶʪ ʩʥʘʯʘʣʘ ʥʫʣʝʚʦʡ ʩʪʘʥʜʘʨʪ 

ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ ʥʘ ʥʫʣʴ. ɿʘʪʝʤ ʚ ʧʦʨʷʜʢʝ ʚʦʟʨʘʩʪʘʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʟʤʝʨʷʶʪ ʘʙʩʦʨʙʮʠʶ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʨʘʚʥʝʥʠʷ. ɺ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʠʩʧʦʣʴʟʫʶʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʩʪʘʥʜʘʨʪʥʳʝ ʦʙʨʘʟʮʳ (ʩʪʘʥʜʘʨʪʳ) ʩ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʵʣʝʤʝʥʪʘ ʠʣʠ ʢʦʤʧʣʝʢʩʦʚ ʵʣʝʤʝʥʪʦʚ. ɺʦʟʤʦʞʥʦ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʩʪʘʥʜʘʨʪʥʳʭ 

ʨʘʩʪʚʦʨʦʚ ʠʟ ʦʢʩʠʜʦʚ ʠʣʠ ʩʦʣʝʡ ʤʝʪʘʣʣʦʚ ʩ ʧʦʩʪʦʷʥʥʦʡ ʩʪʝʭʠʦʤʝʪʨʠʝʡ.  
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ʆʩʥʦʚʥʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʨʘʩʪʚʦʨʳ ʭʨʘʥʷʪ ʚ ʛʝʨʤʝʪʠʯʥʦʡ ʧʦʩʫʜʝ ʠʟ 

ʩʪʝʢʣʘ ʠʣʠ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʘʩʩʝʷʥʥʦʤ ʩʚʝʪʫ. 

ɻʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ï 1 ʛʦʜ. 

ʇʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʛʨʘʜʫʠʨʦʚʢʠ ʧʨʠʙʦʨʘ ʚ ʧʣʘʤʷ ʨʘʩʧʳʣʷʶʪ ʠʩʧʳʪʫʝʤʳʝ 

ʨʘʩʪʚʦʨʳ ʠ ʠʟʤʝʨʷʶʪ ʚʝʣʠʯʠʥʫ ʘʙʩʦʨʙʮʠʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʘʭ 

ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʛʨʘʜʫʠʨʦʚʦʯʥʦʛʦ ʛʨʘʬʠʢʘ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʢʘʢ ʚ ʚʝʣʠʯʠʥʝ ʘʙʩʦʨʙʮʠʠ, ʪʘʢ ʠ ʚ 

ʝʜʠʥʠʮʘʭ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʀʟʤʝʨʝʥʠʝ ʢʘʞʜʦʛʦ ʨʘʩʪʚʦʨʘ ʧʨʦʚʦʜʷʪ ʥʝ ʤʝʥʝʝ 

ʜʚʫʭ ʨʘʟ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʧʨʠʙʦʨʘ ʯʝʨʝʟ ʢʘʞʜʳʝ 10-15 

ʠʟʤʝʨʝʥʠʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙ ʚ ʧʣʘʤʷ ʚʚʦʜʷʪ ʥʫʣʝʚʦʡ ʩʪʘʥʜʘʨʪ ʠ ʦʜʠʥ ʠʟ 

ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʩʨʘʚʥʝʥʠʷ. ɽʩʣʠ ʦʙʥʘʨʫʞʝʥʦ ʦʪʢʣʦʥʝʥʠʝ ʦʪ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʦʣʫʯʝʥʥʳʭ ʟʥʘʯʝʥʠʡ, ʪʦ ʛʨʘʜʫʠʨʦʚʢʫ ʧʨʠʙʦʨʘ ʧʨʦʚʦʜʷʪ 

ʟʘʥʦʚʦ ʠ ʧʦʚʪʦʨʥʦ ʠʟʤʝʨʷʶʪ ʧʦʩʣʝʜʥʠʝ 10-15 ʧʨʦʙ. 

ɿʘ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʥʠʤʘʶʪ ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ 

ʟʥʘʯʝʥʠʝ ʜʚʫʭ ʧʘʨʘʣʣʝʣʴʥʳʭ ʠʟʤʝʨʝʥʠʡ. 

 

 
 

ʈʠʩ. 6. ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʩʧʝʢʪʨʦʤʝʪʨ ʩ ʧʣʘʤʝʥʥʦʡ ʘʪʦʤʠʟʘʮʠʝʡ 

çʂʚʘʥʪ-2è 
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ʈʠʩ. 7. ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ ʩʧʝʢʪʨʦʤʝʪʨ Spectr AA-110 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

 

1. ɺ ʯʸʤ ʩʦʩʪʦʠʪ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʦʡ 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʠ (ɸɸʉ)? 

2. ʀʟ ʢʘʢʠʭ ʫʟʣʦʚ ʩʦʩʪʦʷʪ ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʝ ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʳ ʠ 

ʠʭ ʟʥʘʯʝʥʠʝ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. 

3. ʉʧʦʩʦʙʳ ʧʦʜʛʦʪʦʚʢʠ ʠ ʭʨʘʥʝʥʠʷ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

4. ʂʘʢ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʘʙʩʦʨʙʮʠʠ ʠʩʧʳʪʳʚʘʝʤʳʭ ʨʘʩʪʚʦʨʦʚ ʠ 

ʢʘʢʦʚʳ ʝʜʠʥʠʮʳ ʝʸ ʠʟʤʝʨʝʥʠʷ? 

 

 

1.3. ʉʧʝʢʪʨʦʩʢʦʧʠʷ ʚ ʙʣʠʞʥʝʡ ʀʂ-ʦʙʣʘʩʪʠ 

 

ʊʝʦʨʠʷ ʚʦʧʨʦʩʘ, ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ. ʇʨʦʠʩʭʦʞʜʝʥʠʝ ʀʂ-

ʩʧʝʢʪʨʦʚ ʩʚʷʟʘʥʦ ʩ ʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʜʚʠʞʝʥʠʷʤʠ ʘʪʦʤʦʚ ʚʥʫʪʨʠ ʤʦʣʝʢʫʣ. 

ʇʨʠ ʧʦʛʣʦʱʝʥʠʠ ʬʦʪʦʥʘ ʩ ʵʥʝʨʛʠʝʡ ʤʝʥʴʰʝ 80 ʢɼʞ/ʤʦʣʴ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʧʝʨʝʭʦʜʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʪ.ʢ. ʵʥʝʨʛʠʠ ʭʚʘʪʘʝʪ ʪʦʣʴʢʦ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʦʣʝʙʘʥʠʡ 

ʘʪʦʤʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʧʝʨʝʭʦʜ ʤʦʣʝʢʫʣ ʠʟ ʦʜʥʦʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ 
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ʩʦʩʪʦʷʥʠʷ ʚ ʜʨʫʛʦʝ. ʀʟ ʚʩʝʭ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʝʨʝʭʦʜʦʚ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʳʤ 

ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ ʙʣʠʞʥʠʡ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʧʦʜʫʨʦʚʝʥʴ. ʄʝʥʝʝ ʚʝʨʦʷʪʥʳʤ 

ʧʝʨʝʭʦʜʦʤ ʥʘ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʢʦʣʝʙʘʪʝʣʴʥʳʝ ʧʦʜʫʨʦʚʥʠ ʦʪʚʝʯʘʶʪ 

ʩʧʝʢʪʨʘʣʴʥʳʝ ʣʠʥʠʠ, ʢʦʪʦʨʳʝ ʥʘʟʳʚʘʶʪʩʷ ʦʙʝʨʪʦʥʘʤʠ. ʀʭ ʯʘʩʪʦʪʳ ʢʨʘʪʥʳ 

ʯʘʩʪʦʪʝ ʦʩʥʦʚʥʦʡ ʣʠʥʠʠ, ʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ. ɸʥʘʣʠʟ 

ʠʟʫʯʘʝʤʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʙʣʠʞʥʝʡ (ʦʙʝʨʪʦʥʥʦʡ) ʀʂ-ʦʙʣʘʩʪʠ ʧʨʦʚʦʜʠʪʩʷ 

ʠʤʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʝʨʪʦʥʦʚ ʠ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʦʪ. ʀʂ-ʩʧʝʢʪʨʳ 

ʠʟʦʙʨʘʞʘʶʪ ʚ ʚʠʜʝ ʛʨʘʬʠʢʦʚ, ʦʪʢʣʘʜʳʚʘʷ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʧʨʦʧʫʩʢʘʥʠʝ, ʘ ʧʦ 

ʦʩʠ ʘʙʩʮʠʩʩ ï ʯʘʩʪʦʪʫ ʠʣʠ ʜʣʠʥʫ ʚʦʣʥʳ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʩʧʝʢʪʨʦʚ ʧʦʛʣʦʱʝʥʠʷ, ʢʘʢ ʠ ʜʣʷ ʚʠʜʠʤʦʡ ʦʙʣʘʩʪʠ, ʜʘʸʪʩʷ ʥʘ ʦʩʥʦʚʝ ʟʘʢʦʥʘ 

ɹʫʛʝʨʘ ï ɹʝʨʘ. 

ɹʦʣʴʰʦʡ ʥʘʙʦʨ ʚʦʟʤʦʞʥʳʭ ʢʦʣʝʙʘʥʠʡ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʧʦʣʦʩ ʚ ʀʂ-ʩʧʝʢʪʨʘʭ ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʩʪʳʭ ʤʦʣʝʢʫʣ. 

ʀʂ-ʩʧʝʢʪʨʳ ʤʥʦʞʝʩʪʚʘ ʩʦʝʜʠʥʝʥʠʡ ʩʦʙʨʘʥʳ ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚ 

ʩʧʝʮʠʘʣʴʥʳʝ ʘʪʣʘʩʳ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩʦʝʜʠʥʝʥʠʡ 

ʠ ʘʥʘʣʠʟʝ ʚʝʱʝʩʪʚʘ. 

ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʧʦʛʣʦʱʝʥʠʷ ʚ ʙʣʠʞʥʝʡ ʠ ʩʨʝʜʥʝʡ ʦʙʣʘʩʪʷʭ ʩʧʝʢʪʨʘ 

ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʦʯʚʳ, 

ʚʳʷʚʣʝʥʠʠ ʚ ʥʠʭ ʚʘʞʥʝʡʰʠʭ ʘʪʦʤʥʳʭ ʛʨʫʧʧ ʠ ʪʠʧʦʚ ʩʚʷʟʝʡ, ʦʧʨʝʜʝʣʝʥʠʠ 

ʩʪʨʫʢʪʫʨʳ ʤʦʣʝʢʫʣ. ʂʨʦʤʝ ʪʦʛʦ, ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʧʝʢʪʨʳ ʧʦʛʣʦʱʝʥʠʷ, ʥʦ ʠ ʩʧʝʢʪʨʳ ʦʪʨʘʞʝʥʠʷ ʚ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ.  

ʇʨʠʥʮʠʧ ʤʝʪʦʜʘ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʦʩʥʦʚʘʥ ʥʘ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ 

ʩʣʦʞʥʳʭ ʧʦ ʩʦʩʪʘʚʫ ʧʨʦʙʘʭ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʜʠʬʬʫʟʥʦʛʦ ʦʪʨʘʞʝʥʠʷ ʩʚʝʪʘ ʚ 

ʙʣʠʞʥʝʡ ʀʂ-ʦʙʣʘʩʪʠ. ʆʪʨʘʞʘʪʝʣʴʥʘʷ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʷ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʷʪʴ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʪʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ, ʚ 

ʨʘʩʪʝʥʠʷʭ ï ʞʠʨʳ, ʢʣʝʪʯʘʪʢʫ, ʟʦʣʫ, ʙʝʣʦʢ, ʢʨʘʭʤʘʣ.  ɺʥʝʰʥʠʡ ʚʠʜ ʀʂ-

ʩʧʝʢʪʨʦʤʝʪʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 8. 
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ʈʠʩ. 8. ɺʥʝʰʥʠʡ ʚʠʜ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʦʚ 

 

ɸʧʧʘʨʘʪʫʨʘ. ʈʘʩʩʤʦʪʨʠʤ ʫʩʪʨʦʡʩʪʚʦ ʠ ʦʪʜʝʣʴʥʳʝ ʫʟʣʳ ʀʂ-

ʩʧʝʢʪʨʦʤʝʪʨʦʚ (ʨʠʩ. 9). 

 ʀʩʪʦʯʥʠʢʠ ʠʟʣʫʯʝʥʠʷ (ʩʚʝʪʘ). ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʚ ʙʣʠʞʥʝʡ ʦʙʣʘʩʪʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʘʤʧʳ ʥʘʢʘʣʠʚʘʥʠʷ. ɼʣʷ ʜʨʫʛʠʭ ʜʠʘʧʘʟʦʥʦʚ ʀʂ-ʯʘʩʪʦʪ 

ʧʨʠʤʝʥʷʶʪ ʰʪʠʬʪʳ ʅʝʨʥʩʪʘ ʠ ʜʨʫʛʠʝ ʠʟʣʫʯʘʪʝʣʠ, ʨʘʟʦʛʨʝʚʘʝʤʳʝ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʪʦʢʘ ʜʦ 1100 ï 1300 Áʉ. 
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ʄʦʥʦʭʨʦʤʘʪʦʨʳ. ɺ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʘʭ ʩʠʩʪʝʤʳ ʤʦʥʦʭʨʦʤʘʪʦʨʦʚ 

ʤʦʛʫʪ ʙʳʪʴ ʜʚʫʭ ʪʠʧʦʚ ï ʧʨʠʟʤʝʥʥʳʝ ʠ ʜʠʬʨʘʢʮʠʦʥʥʳʝ. ɺ ʧʝʨʚʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʩʧʝʨʛʠʨʫʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠʟʤʳ, ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʧʨʦʟʨʘʯʥʳʭ ʚ ʀʂ-ʦʙʣʘʩʪʠ ʤʘʪʝʨʠʘʣʦʚ. ɼʣʷ ʨʘʟʥʳʭ ʜʠʘʧʘʟʦʥʦʚ ʯʘʩʪʦʪ ʵʪʦ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʟʤʳ ʠʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʩʪʝʢʣʘ, ʩʪʝʢʣʦʚʠʜʥʦʛʦ ʢʚʘʨʮʘ, LiF, CaF2, 

NaCl, KBr, CsBr. ɺ ʜʠʬʨʘʢʮʠʦʥʥʳʭ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʘʭ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʩʧʝʨʛʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ ʠʩʧʦʣʴʟʫʶʪ ʜʠʬʨʘʢʮʠʦʥʥʳʝ ʨʝʰʸʪʢʠ.  

ʂʶʚʝʪʳ. ɺ ʦʪʨʘʞʘʪʝʣʴʥʦʡ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠʩʧʦʣʴʟʫʶʪ 

ʩʧʝʮʠʘʣʴʥʳʝ ʜʝʨʞʘʪʝʣʠ, ʚ ʢʦʪʦʨʳʝ ʧʦʤʝʱʘʶʪ ʪʦʥʢʦ ʨʘʩʪʝʨʪʫʶ ʦʜʥʦʨʦʜʥʫʶ 

ʧʨʦʙʫ. ɼʣʷ ʨʘʙʦʪʳ ʩ ʞʠʜʢʠʤʠ ʧʨʦʙʘʤʠ ʠʩʧʦʣʴʟʫʶʪ ʧʣʘʩʪʠʥʳ ʠʟ ʭʣʦʨʠʜʘ 

ʥʘʪʨʠʷ ʠʣʠ ʭʣʦʨʠʜʘ ʩʝʨʝʙʨʘ, ʢʦʪʦʨʳʝ ʟʘʢʨʝʧʣʷʶʪʩʷ ʚ ʩʧʝʮʠʘʣʴʥʦʤ ʢʦʞʫʭʝ. 

ʉʫʩʧʝʥʟʠʶ ʚʚʦʜʷʪ ʚ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʧʣʘʩʪʠʥʘʤʠ ʠʟ ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʘ 

ʪʘʙʣʝʪʢʫ ʧʦʤʝʱʘʶʪ ʧʨʷʤʦ ʚ ʢʶʚʝʪʥʦʝ ʦʪʜʝʣʝʥʠʝ. 

 

 
 

ʈʠʩ. 9. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʀʂ-ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʘ 
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ʇʨʠʸʤʥʦʝ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ. ɼʝʪʝʢʪʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʘ ʚ 

ʀʂ-ʦʙʣʘʩʪʠ ʦʩʥʦʚʘʥʦ ʥʘ ʚʳʜʝʣʝʥʠʠ ʪʝʧʣʘ ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʤʦʣʝʢʫʣ ʠʟ 

ʚʦʟʙʫʞʜʝʥʥʦʛʦ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʦʩʥʦʚʥʦʝ. ɼʣʷ ʵʪʦʛʦ ʪʝʧʣʦʚʫʶ 

ʵʥʝʨʛʠʶ ʧʨʝʦʙʨʘʟʫʶʪ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʩ ʧʦʤʦʱʴʶ, ʥʘʧʨʠʤʝʨ, 

ʪʝʨʤʦʧʘʨʳ. ʅʘ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʙʦʨʘʭ ʧʦʩʣʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʷ 

ʦʪʨʘʞʝʥʥʦʛʦ ʠʣʠ ʧʦʛʣʦʱʝʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩʠʛʥʘʣ ʜʘʪʯʠʢʘ ʧʦʜʘʸʪʩʷ ʯʝʨʝʟ 

ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʚ ʤʠʢʨʦ-ʕɺʄ (ʢʦʤʧʴʶʪʝʨ), ʠ ʢ 

ʘʥʘʣʠʪʠʢʫ ʨʝʟʫʣʴʪʘʪ ʘʥʘʣʠʟʘ ʧʦʩʪʫʧʘʝʪ ʫʞʝ ʚ ʦʙʨʘʙʦʪʘʥʥʦʤ ʚʠʜʝ (ʨʠʩ. 10).   

 

 
 

ʈʠʩ. 10. ɼʘʥʥʳʝ ʩʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʙʣʠʞʥʝʡ ʀʂ-ʦʙʣʘʩʪʠ 

 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. ʄʝʪʦʜ ʀʂ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ï ʵʪʦ 

ʵʢʩʧʨʝʩʩ-ʤʝʪʦʜ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʠʝ ʚʘʞʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʢʦʨʤʘʭ, ʢʘʢ ʚʣʘʞʥʦʩʪʴ, ʙʝʣʦʢ, ʞʠʨ, 

ʢʣʝʪʯʘʪʢʘ, ʟʦʣʘ, ʢʨʘʭʤʘʣ. ʆʥ ʦʩʦʙʝʥʥʦ ʚʘʞʝʥ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʤʘʩʩʦʚʳʭ 

ʘʥʘʣʠʟʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʚʝʩʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʢʘʯʝʩʪʚʦʤ ʧʨʦʜʫʢʮʠʠ ʢʘʢ ʚ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ, ʪʘʢ ʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ɺ ʯʸʤ ʟʘʢʣʶʯʘʝʪʩʷ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʚ ʙʣʠʞʥʝʡ 

ʠʥʬʨʘʢʨʘʩʥʦʡ ʦʙʣʘʩʪʠ? 

2. ʋʩʪʨʦʡʩʪʚʦ ʠ ʦʪʜʝʣʴʥʳʝ ʫʟʣʳ ʀʂ-ʩʧʝʢʪʨʦʤʝʪʨʦʚ. 

3. ʂʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʩʢʦʧʠʠ? 

 

2. ʇʆʃʗʈʀʄɽʊʈʀʏɽʉʂʀɽ ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ 

 

ʊʝʦʨʠʷ ʚʦʧʨʦʩʘ, ʟʥʘʯʝʥʠʝ, ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ. ʆʩʥʦʚʦʡ ʤʝʪʦʜʘ 

ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʠʟʤʝʥʷʪʴ ʫʛʦʣ ʚʨʘʱʝʥʠʷ 

ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʩʚʝʪʘ. ʕʪʦ ʩʚʦʡʩʪʚʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʚ 

ʤʦʣʝʢʫʣʝ ʘʩʠʤʤʝʪʨʠʯʥʦʛʦ ʘʪʦʤʘ ʫʛʣʝʨʦʜʘ ʠʣʠ ʜʨʫʛʠʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʛʨʫʧʧ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʘʩʠʤʤʝʪʨʠʶ ʤʦʣʝʢʫʣ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʫʛʣʝʚʦʜʦʚ, ʘʥʪʠʙʠʦʪʠʢʠ, ʘʣʢʘʣʦʠʜʳ, ʵʬʠʨʥʳʝ ʤʘʩʣʘ ʠ 

ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʩʦʝʜʠʥʝʥʠʷ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ (ʩʚʝʪ) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʙʝʩʢʦʥʝʯʥʳʡ 

ʧʦʪʦʢ ʬʦʪʦʥʦʚ ʩ ʭʘʦʪʠʯʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ ʠʭ ʚ ʧʣʦʩʢʦʩʪʠ ʢʦʣʝʙʘʥʠʷ. ʊʘʢʦʡ 

ʧʦʪʦʢ ʩʚʝʪʘ ʥʘʟʳʚʘʝʪʩʷ ʥʝʧʦʣʷʨʠʟʦʚʘʥʥʳʤ. ʇʨʠ ʧʨʦʧʫʩʢʘʥʠʠ ʝʛʦ ʯʝʨʝʟ 

ʠʟʦʪʨʦʧʥʳʝ (ʦʧʪʠʯʝʩʢʠ ʥʝʘʢʪʠʚʥʳʝ) ʚʝʱʝʩʪʚʘ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʢʦʣʝʙʘʥʠʡ ʚʦʣʥ ʦʩʪʘʝʪʩʷ ʧʝʨʝʤʝʥʥʦʡ. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʪ ʥʝʢʦʪʦʨʳʝ 

ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʦʨʠʝʥʪʠʨʫʶʪ ʧʣʦʩʢʦʩʪʴ ʢʦʣʝʙʘʥʠʷ ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ 

ʥʝʛʦ ʩʚʝʪʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʠʩʣʘʥʜʩʢʠʡ ʰʧʘʪ, ʪʫʨʤʘʣʠʥ, ʧʦʣʷʨʦʠʜʥʳʝ 

ʧʣʥyʢʠ ʠ ʜʨʫʛʠʝ ʘʥʠʟʦʪʨʦʧʥʳʝ ʪʝʣʘ.  

ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʩʚʝʪʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʯʝʨʝʟ ʘʥʠʟʦʪʨʦʧʥʳʝ ʪʝʣʘ 

(ʧʦʣʷʨʠʟʘʪʦʨʳ) ʦʥʦ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʧʦʣʷʨʠʟʦʚʘʥʥʳʝ, ʥʦ ʚʟʘʠʤʥʦ- 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʈʘʟʨʘʙʦʪʘʥ ʮʝʣʳʡ ʨʷʜ ʫʩʪʨʦʡʩʪʚ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʩʚʝʪ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ (ʧʨʠʟʤʘ 

ʅʠʢʦʣʷ ʠ ʜʨ.). ʊʘʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʟʳʚʘʶʪʩʷ ʧʦʣʷʨʠʟʘʪʦʨʘʤʠ.  
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ʇʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʦʩʥʦʚʘʥ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʷʭ ʤʝʞʜʫ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʨʘʩʪʚʦʨʘʭ ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ (ʠʣʠ ʫʛʣʦʤ) ʚʨʘʱʝʥʠʷ ʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʩʚʝʪʘ. 

ʇʨʠ ʨʘʙʦʪʝ ʧʦʣʷʨʠʤʝʪʨʘ ʩʚʝʪ ʦʪ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʧʦʣʷʨʠʟʘʪʦʨ (ʥʘʧʨʠʤʝʨ, ʧʨʠʟʤʫ ʅʠʢʦʣʷ), ʧʦʩʣʝ ʯʝʛʦ ʦʥ ʩʪʘʥʦʚʠʪʩʷ ʣʠʥʝʡʥʦ 

ʧʦʣʷʨʠʟʦʚʘʥʥʳʤ. ɽʩʣʠ ʥʘ ʧʫʪʠ ʪʘʢʦʛʦ ʩʚʝʪʘ ʧʦʩʪʘʚʠʪʴ ʚʪʦʨʦʡ ʧʦʣʷʨʠʟʘʪʦʨ, 

ʢʦʪʦʨʳʡ ʥʘʟʳʚʘʝʪʩʷ ʘʥʘʣʠʟʘʪʦʨʦʤ, ʧʦʚʝʨʥʫʪʳʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʝʨʚʦʛʦ ʥʘ 

90Á, ʪʦ ʩʚʝʪ ʯʝʨʝʟ ʥʝʛʦ ʥʝ ʧʨʦʡʜʝʪ. ʇʦʤʝʩʪʠʚ ʤʝʞʜʫ ʧʦʣʷʨʠʟʘʪʦʨʦʤ ʠ 

ʘʥʘʣʠʟʘʪʦʨʦʤ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ, ʥʘʧʨʠʤʝʨ, ʨʘʩʪʚʦʨ ʩʘʭʘʨʘ, 

ʤʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʩʚʝʪʘ ʯʝʨʝʟ ʘʥʘʣʠʟʘʪʦʨ. ɼʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʵʪʦʪ ʣʫʯ ʩʚʝʪʘ ʧʦʛʘʩʠʪʴ, ʘʥʘʣʠʟʘʪʦʨ ʧʦʚʦʨʘʯʠʚʘʶʪ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʫʛʦʣ ï ʫʛʦʣ ʚʨʘʱʝʥʠʷ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʤ 

ʚʝʱʝʩʪʚʦʤ. ʕʪʦʪ ʫʛʦʣ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʧʪʠʯʝʩʢʦʛʦ ʧʫʪʠ ʣʫʯʘ ʚ 

ʚʝʱʝʩʪʚʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ.  

ɺʝʣʠʯʠʥʫ ʦʧʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠʟʤʝʨʷʶʪ ʚ ʛʨʘʜʫʩʘʭ ʥʘ ʜʝʮʠʤʝʪʨ 

ʧʫʪʠ ʚ ʘʢʪʠʚʥʦʡ ʩʨʝʜʝ (ʪʘʙʣ. 1).  

 

ʊʘʙʣʠʮʘ 1.  ɺʝʣʠʯʠʥʳ ʫʜʝʣʴʥʳʭ ʫʛʣʦʚ ʚʨʘʱʝʥʠʷ (Ŭ) 20Á ʨʘʩʪʚʦʨʦʚ 

ʥʝʢʦʪʦʨʳʭ ʩʘʭʘʨʦʚ (ʇʨʘʢʪʠʢʫʤ ʧʦ ʘʛʨʦʭʠʤʠʠ, 2001) 

 
ʈʘʟʥʦʚʠʜʥʦʩʪʴ 

ʩʘʭʘʨʘ 

ʍʠʤʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ ʋʜʝʣʴʥʦʝ ʚʨʘʱʝʥʠʝ 

(Ŭ) 20Á 

ʊʨʦʩʪʥʠʢʦʚʳʡ ʩʘʭʘʨ ʉ12ʅ22ʆ11 + 66,5 

ʄʘʣʴʪʦʟʘ ʉ12ʅ22ʆ11 +135,5 

ɻʣʶʢʦʟʘ ʉ6ʅ12ʆ6 +52,8 

ʌʨʫʢʪʦʟʘ ʉ6ʅ12ʆ6 -93,3 é -97,2 

 

ɺ ʘʛʨʦʭʠʤʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ ʧʨʠʤʝʥʷʶʪ ʢʘʢ ʨʘʟʣʠʯʥʳʝ ʧʦʣʷʨʠʤʝʪʨʳ 

ʧʨʦʩʪʳʭ ʪʠʧʦʚ (ʩʘʭʘʨʠʤʝʪʨ ʉʋ-3, ʧʦʣʷʨʠʤʝʪʨ-ʛʣʶʢʦʟʠʤʝʪʨ ʇɻ ʠ ʜʨ.), ʪʘʢ ʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ʧʦʣʷʨʠʤʝʪʨʳ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʪʠʧʘ ʥʘʟʥʘʯʝʥʠʷ (ʨʠʩ. 11-14). 
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ʈʠʩ. 11. ʉʘʭʘʨʠʤʝʪʨ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʉʋ-4 

 

 

 
ʈʠʩ.12. ʉʘʭʘʨʠʤʝʪʨ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʉʋ-5 
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ʈʠʩ. 13. ɺʥʝʰʥʠʡ ʚʠʜ ʩʘʭʘʨʠʤʝʪʨʘ ʉʋ-3 

 

 
 

ʈʠʩ. 14. ʎʠʬʨʦʚʦʡ ʧʦʣʷʨʠʤʝʪʨ ʩʝʨʠʠ P8000 

 

 

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩʘʭʘʨʠʤʝʪʨʘ ʉʋ-3. 

 1. ʇʨʠʙʦʨ ʚʢʣʶʯʘʶʪ ʠ ʧʨʦʛʨʝʚʘʶʪ 5-10 ʤʠʥ (ʨʠʩ. 15). 

2. ʂʶʚʝʪʫ ʟʘʧʦʣʥʷʶʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʥʫʣʝʚʫʶ ʪʦʯʢʫ. ɿʘʪʝʤ ʢʶʚʝʪʫ ʟʘʧʦʣʥʷʶʪ ʠʟʫʯʘʝʤʳʤ ʨʘʩʪʚʦʨʦʤ ʠ ʠʥʜʠʢʘʮʠʶ 

ʠʟʤʝʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʧʨʦʠʟʚʦʜʷʪ ʧʫʪʸʤ ʧʨʦʝʢʮʠʠ ʜʝʣʠʪʝʣʴʥʦʛʦ ʢʨʫʛʘ ʥʘ 
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2 1 

ʧʨʦʝʢʮʠʦʥʥʦʝ ʦʢʦʰʢʦ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʶʚʝʪʥʳʤ ʦʪʜʝʣʝʥʠʝʤ. ɺʩʝ 

ʠʟʤʝʨʝʥʠʷ ʚʝʜʫʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ, ʪʦʣʱʠʥʝ ʩʣʦʷ 2 ʜʤ ʠ ʜʣʠʥʝ ʚʦʣʥʳ 

546,1 ʥʤ. ʂʦʥʮʝʥʪʨʘʮʠʶ ʚʝʱʝʩʪʚʘ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

 

ʉ = 100Ŭ/I(Ŭ)D, 

ʛʜʝ ʉ ï ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʝʱʝʩʪʚʘ; 

       I ï ʜʣʠʥʘ ʪʨʫʙʢʠ, ʜʤ; 

       Ŭ ï ʫʛʦʣ ʚʨʘʱʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ; 

      (Ŭ)D ï ʫʜʝʣʴʥʳʡ ʫʛʦʣ ʚʨʘʱʝʥʠʷ ʚʝʱʝʩʪʚʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 15. ʆʧʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʘʭʘʨʠʤʝʪʨʘ ʉʋ-3: 

 

1 ï ʠʩʪʦʯʥʠʢ ʩʚʝʪʘ (ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʣʘʤʧʦʯʢʘ); 2 ï ʩʚʝʪʦʬʠʣʴʪʨ; 3 ï ʤʘʪʦʚʦʝ 

ʩʪʝʢʣʦ; 4 ï ʢʦʥʜʝʥʩʦʨʥʘʷ ʣʠʥʟʘ; 5 ï ʧʦʣʫʪʝʥʝʚʦʡ ʢʚʘʨʮʝʚʳʡ ʢʦʤʧʝʥʩʘʪʦʨ; 6 ï 

ʢʶʚʝʪʘ ʩ ʠʩʩʣʝʜʫʝʤʳʤ ʨʘʩʪʚʦʨʦʤ; 7 ï ʢʚʘʨʮʝʚʳʡ ʢʦʤʧʝʥʩʘʪʦʨ; 8 ï 

ʘʥʘʣʠʟʘʪʦʨ; 9 ï ʦʙʲʝʢʪʠʚ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ; 10 ï ʦʢʫʣʷʨ ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ; 

11 ï ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʧʨʠʟʤʘ; 12 ï ʩʚʝʪʦʬʠʣʴʪʨ; 13 ï ʰʢʘʣʘ; 14 ï ʥʦʥʠʫʩ; 15 ï 

ʣʫʧʘ ʜʣʷ ʥʘʙʣʶʜʝʥʠʷ ʰʢʘʣʳ ʠ ʥʦʥʠʫʩʘ; ʈ ï ʨʫʢʦʷʪʢʘ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ 

ʧʦʜʚʠʞʥʦʛʦ ʢʚʘʨʮʝʚʦʛʦ ʢʣʠʥʘ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ ʰʢʘʣʳ 

 

ʉʚʝʪʦʚʦʡ ʧʦʪʦʢ ʦʪ ʣʘʤʧʦʯʢʠ ʥʘʢʘʣʠʚʘʥʠʷ 1 ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʩʚʝʪʦʬʠʣʴʪʨ 2 ʠʣʠ ʤʘʪʦʚʦʝ ʩʪʝʢʣʦ 3, ʢʦʥʜʝʥʩʦʨ 4 ʠ ʧʦʣʫʪʝʥʝʚʫʶ ʧʨʠʟʤʫ-

ʧʦʣʷʨʠʟʘʪʦʨ 5, ʢʦʪʦʨʘʷ ʧʨʝʦʙʨʘʟʫʝʪ ʝʛʦ ʚ ʧʦʣʷʨʠʟʦʚʘʥʥʳʡ ʧʦʪʦʢ ʩʚʝʪʘ ʠ 

ʨʘʟʜʝʣʷʝʪ ʥʘ ʜʚʝ ʧʦʣʦʚʠʥʳ ʣʠʥʠʝʡ ʨʘʟʜʝʣʘ. ʇʦʣʷʨʠʟʘʪʦʨ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʣʦʩʢʦʩʪʠ ʧʦʣʷʨʠʟʘʮʠʠ ʦʙʝʠʭ ʧʦʣʦʚʠʥ ʩʚʝʪʦʚʦʛʦ 
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ʧʦʪʦʢʘ ʩʦʩʪʘʚʣʷʣʠ ʦʜʠʥʘʢʦʚʳʝ ʫʛʣʳ ʩ ʧʣʦʩʢʦʩʪʴʶ ʧʦʣʷʨʠʟʘʮʠʠ ʘʥʘʣʠʟʘʪʦʨʘ 

8. ɽʩʣʠ ʢʶʚʝʪʘ ʩ ʨʘʩʪʚʦʨʦʤ ʦʪʩʫʪʩʪʚʫʝʪ, ʘ ʪʦʣʱʠʥʘ ʧʨʘʚʦ- ʠ ʣʝʚʦʚʨʘʱʘʶʱʠʭ 

ʧʣʘʩʪʠʥ ʢʚʘʨʮʝʚʦʛʦ ʢʦʤʧʝʥʩʘʪʦʨʘ 7 ʦʜʠʥʘʢʦʚʘ, ʚ ʦʢʫʣʷʨʝ 10 ʟʨʠʪʝʣʴʥʦʡ 

ʪʨʫʙʳ ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʝ ʨʘʚʥʦʦʩʚʝʱʸʥʥʳʝ ʧʦʣʦʚʠʥʳ ʧʦʣʷ, ʨʘʟʜʝʣʸʥʥʳʝ 

ʪʦʥʢʦʡ ʣʠʥʠʝʡ. 

ʆʧʪʠʯʝʩʢʠ ʘʢʪʠʚʥʳʡ ʨʘʩʪʚʦʨ 6 ʥʘʨʫʰʘʝʪ ʨʘʚʝʥʩʪʚʦ ʦʩʚʝʱʸʥʥʦʩʪʝʡ. 

ʈʘʚʝʥʩʪʚʦ ʦʩʚʝʱʸʥʥʦʩʪʝʡ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʢʦʤʧʝʥʩʘʪʦʨʦʤ 7, ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʪʦʣʱʠʥʳ ʇ1-ʇ2 ʩ ʧʦʤʦʱʴʶ ʨʫʢʦʷʪʢʠ ʈ, ʢʦʪʦʨʘʷ ʧʝʨʝʤʝʱʘʝʪ 

ʧʦʜʚʠʞʥʳʡ ʢʚʘʨʮʝʚʳʡ ʢʣʠʥ ʠ ʩʚʷʟʘʥʥʫʶ ʩ ʥʠʤ ʰʢʘʣʫ 13. 

ʐʢʘʣʘ ʩʘʭʘʨʠʤʝʪʨʘ ʛʨʘʜʫʠʨʦʚʘʥʘ ʚ ʛʨʘʜʫʩʘʭ ÁS ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʩʘʭʘʨʥʦʡ ʰʢʘʣʳ. 100ÁS ʩʦʦʪʚʝʪʩʪʚʫʶʪ 34,62Á ʫʛʣʦʚʳʤ. 

ʉʘʭʘʨʠʤʝʪʨ ʧʦʢʘʟʳʚʘʝʪ 100ÁS, ʢʦʛʜʘ ʧʨʠ 20Áʉ ʚ 200-

ʤʠʣʣʠʤʝʪʨʦʚʦʡ ʢʶʚʝʪʝ ʥʘʭʦʜʠʪʩʷ ʚʦʜʥʳʡ ʨʘʩʪʚʦʨ, 

ʩʦʜʝʨʞʘʱʠʡ ʚ 100 ʩʤ
3
 26 ʛ ʭʠʤʠʯʝʩʢʠ ʯʠʩʪʦʡ ʩʫʭʦʡ ʩʘʭʘʨʦʟʳ 

(ʚʟʚʝʰʝʥʥʦʡ ʚ ʚʦʟʜʫʭʝ ʣʘʪʫʥʥʳʤʠ ʛʠʨʷʤʠ). 

ʀʟʤʝʨʝʥʠʷ ʠ ʨʘʩʯʸʪʳ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʧʨʦʚʦʜʷʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

1. ɺʨʘʱʘʷ ʦʧʨʘʚʳ ʦʢʫʣʷʨʘ 10 ʟʨʠʪʝʣʴʥʦʡ ʪʨʫʙʳ ʠ ʣʫʧʳ 15 ʰʢʘʣʳ, 

ʫʩʪʘʥʦʚʣʠʚʘʶʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʨʝʟʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʯʸʪʢʦ ʙʳʣʠ ʚʠʜʥʳ: ʚʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ, ʨʘʟʜʝʣʷʶʱʘʷ ʧʦʣʝ ʟʨʝʥʠʷ ʥʘ ʜʚʝ 

ʧʦʣʦʚʠʥʳ; ʰʪʨʠʭʠ ʠ ʮʠʬʨʳ ʰʢʘʣʳ ʠ ʥʦʥʠʫʩʘ. 

2. ɺ ʦʪʩʫʪʩʪʚʠʝ ʚ ʢʘʤʝʨʝ ʢʶʚʝʪʳ ʫʩʪʘʥʦʚʣʠʚʘʶʪ ʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʣʷ 

ʟʨʝʥʠʷ, ʚʨʘʱʘʷ ʨʫʢʦʷʪʢʫ ʈ. ʇʨʠ ʵʪʦʤ ʥʫʣʝʚʳʝ ʜʝʣʝʥʠʷ ʰʢʘʣʳ ʠ ʥʦʥʠʫʩʘ 

ʜʦʣʞʥʳ ʩʦʚʧʘʜʘʪʴ. 

3. ɺʢʣʘʜʳʚʘʶʪ ʚ ʢʘʤʝʨʫ ʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʫʶ ʢʶʚʝʪʫ ʩ ʠʩʩʣʝʜʫʝʤʳʤ 

ʨʘʩʪʚʦʨʦʤ. ɺʨʘʱʘʷ ʨʫʢʦʷʪʢʫ ʈ, ʜʦʙʠʚʘʶʪʩʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʷ ʟʨʝʥʠʷ. ʇʨʠ 

ʤʘʣʳʭ ʧʦʚʦʨʦʪʘʭ ʨʫʢʦʷʪʢʠ ʚ ʦʜʥʫ ʠ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʜʦʣʞʥʘ ʥʘʙʣʶʜʘʪʴʩʷ 

ʩʤʝʥʘ ʦʩʚʝʱʸʥʥʦʩʪʠ ʧʦʣʦʚʠʥ ʟʨʝʥʠʷ: 
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4. ʇʨʦʠʟʚʦʜʷʪ ʦʪʩʯʸʪ (xa) ʧʦ ʰʢʘʣʝ ʧʨʠ ʧʦʤʦʱʠ ʥʦʥʠʫʩʘ 

14 ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ0,1 S.                    

ʀʟʤʝʨʝʥʠʷ ʧʦʚʪʦʨʷʶʪ ʧʷʪʴ ʨʘʟ, ʨʝʟʫʣʴʪʘʪʳ ï ʫʩʨʝʜʥʷʶʪ, 

ʚʳʯʠʩʣʷʶʪxaD . 

5 .  ʂʦʥʮʝʥʪʨʘʮʠʶ ʩʘʭʘʨʘ (xC ) ʚ ʠʩʩʣʝʜʫʝʤʦʤ ʨʘʩʪʚʦʨʝ 

ʦʧʨʝʜʝʣʷʶʪ ʠʟ ʬʦʨʤʫʣʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ: 

                                      

[]
xʭ

Claa=  

 

(ʝʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʡ:a ï ÁS; l  ï ʜʤ;  xC  ï ʛ/ʩʤ
3
) . 

 

6 .  ʋʜʝʣʴʥʦʝ ʚʨʘʱʝʥʠʝ[ ]a  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ: 

 

100ÁS = [a]Ŀ2ʜʤ Ț 26 ʛ    

                            100 ʩʤ
3.

 

7 .ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʚʳʯʠʩʣʷʶʪ ʧʦ ʬʦʨʤʫʣʝ 

 

x

x

xx
CC
a

aD
=D . 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. ʇʦʣʷʨʠʤʝʪʨʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʩʘʭʘʨʘ ʚ ʩʘʭʘʨʥʦʡ ʩʚʸʢʣʝ. 

ʄʝʪʦʜ ʵʢʦʥʦʤʠʯʝʥ, ʦʪʣʠʯʘʝʪʩʷ ʧʨʦʩʪʦʪʦʡ ʚʳʧʦʣʥʝʥʠʷ, ʙʳʩʪʨʦʪʦʡ ʠ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ. ʆʥ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪ.ʢ. 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʭʠʤʠʯʝʩʢʦʤ ʩʪʨʦʝʥʠʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʦ ʤʝʭʘʥʠʟʤʝ 

ʨʝʘʢʮʠʡ, ʧʨʦʜʫʢʪʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʘʩʠʤʤʝʪʨʠʯʝʩʢʠʡ ʘʪʦʤ ʫʛʣʝʨʦʜʘ. 

 

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ɺ ʯʸʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʧʦʣʷʨʠʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ 

ʘʥʘʣʠʟʘ? 

2. ʂʘʢʠʝ ʚʝʱʝʩʪʚʘ ʦʧʨʝʜʝʣʷʶʪ ʥʘ ʧʦʣʷʨʠʤʝʪʨʘʭ? 

3. ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʧʦʣʷʨʠʤʝʪʨʘ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʘʥʘʣʠʟʘ. 
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3. ʀʆʅʆʄɽʊʈʀʏɽʉʂʀɽ ʄɽʊʆɼʓ ɸʅɸʃʀɿɸ 

 

ʊʝʦʨʠʷ ʚʦʧʨʦʩʘ, ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ. ʆʙʣʘʩʪʴ 

ʧʦʪʝʥʮʠʦʤʝʪʨʠʠ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʜʳ 

ʥʘʟʳʚʘʶʪ ʠʦʥʦʤʝʪʨʠʝʡ. ɺ ʦʩʥʦʚʝ ʠʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ ʣʝʞʠʪ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʪʝʥʮʠʘʣʘ ʵʣʝʢʪʨʦʜʘ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ ʚ ʨʘʩʪʚʦʨʝ, 

ʦʧʠʩʳʚʘʝʤʘʷ ʫʨʘʚʥʝʥʠʝʤ ʅʝʨʥʩʪʘ: 

 

                                  ɽ = ɽ0 Ñ R Ŀ T / n ĀF Ŀ ln ai,                            

ʛʜʝ ɽ0 ï ʩʪʘʥʜʘʨʪʥʳʡ ʵʣʝʢʪʨʦʜʥʳʡ ʧʦʪʝʥʮʠʘʣ (ʧʦʪʝʥʮʠʘʣ ʵʣʝʢʪʨʦʜʘ ʚ 

ʩʨʝʜʝ ʩ ʘʢʪʠʚʥʦʩʪʴʶ ʧʦʣʷ ʘ =1);  

R ï ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʛʘʟʦʚʘʷ ʧʦʩʪʦʷʥʥʘʷ;  

Fï ʧʦʩʪʦʷʥʥʘʷ ʌʘʨʘʜʝʷ; 

ʘi ï ʘʢʪʠʚʥʦʩʪʴ ʠʦʥʘ; 

ʊ ï ʘʙʩʦʣʶʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʕʣʝʢʪʨʦʜ, ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʦʛʦ ʟʘʚʠʩʠʪ ʦʪ ʘʢʪʠʚʥʦʩʪʠ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʠʦʥʦʚ, ʥʘʟʳʚʘʝʪʩʷ ʠʥʜʠʢʘʪʦʨʥʳʤ. ʇʦʪʝʥʮʠʘʣ ʦʜʥʦʛʦ ʚʟʷʪʦʛʦ ʠʥʜʠʢʘʪʦʨʥʦʛʦ 

ʵʣʝʢʪʨʦʜʘ ʠʟʤʝʨʠʪʴ ʥʝʣʴʟʷ. ɽʛʦ ʚʩʝʛʜʘ ʦʧʨʝʜʝʣʷʶʪ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʵʣʝʢʪʨʦʜʫ ʩʨʘʚʥʝʥʠʷ. ʆʙʘ ʵʣʝʢʪʨʦʜʘ ʚʤʝʩʪʝ ʩʦʩʪʘʚʣʷʶʪ ʛʘʣʴʚʘʥʠʯʝʩʢʫʶ ʧʘʨʫ 

ʩ ʦʧʨʝʜʝʣʸʥʥʦʡ, ʟʘʚʠʩʷʱʝʡ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʘ ʠ ʪʠʧʘ ʵʣʝʢʪʨʦʜʦʚ 

ʕɼʉ, ʢʦʪʦʨʫʶ ʣʝʛʢʦ ʠʟʤʝʨʠʪʴ. 

ʕʣʝʢʪʨʦʜʳ ʩʨʘʚʥʝʥʠʷ. ʏʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʵʣʝʢʪʨʦʜʘ 

ʩʨʘʚʥʝʥʠʷ ʭʣʦʨʩʝʨʝʙʨʷʥʳʡ ʵʣʝʢʪʨʦʜ. ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʝʨʝʙʨʷʥʫʶ 

ʧʨʦʚʦʣʦʢʫ, ʥʘ ʢʦʪʦʨʫʶ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʫʪʸʤ ʥʘʥʝʩʸʥ ʩʣʦʡ ʭʣʦʨʠʜʘ ʩʝʨʝʙʨʘ 

(ɸgCl2), ʧʦʛʨʫʞʸʥʥʫʶ ʚ ʥʘʩʳʱʝʥʥʳʡ ʨʘʩʪʚʦʨ ʭʣʦʨʠʜʘ ʢʘʣʠʷ. ʈʘʩʪʚʦʨ ʂʉl 

ʩʦʣʝʚʳʤ ʤʦʩʪʠʢʦʤ ʩʚʷʟʘʥ ʩ ʘʥʘʣʠʟʠʨʫʝʤʳʤ ʨʘʩʪʚʦʨʦʤ. ɸʩʙʝʩʪʦʚʘʷ ʥʠʪʴ 

ʩʣʫʞʠʪ ʜʣʷ ʟʘʪʨʫʜʥʝʥʠʷ ʜʠʬʬʫʟʠʠ ʚʥʝʰʥʝʛʦ ʨʘʩʪʚʦʨʘ ʚʥʫʪʨʴ ʵʣʝʢʪʨʦʜʘ. 

ʂʨʦʤʝ ʭʣʦʨʩʝʨʝʙʨʷʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʩʨʘʚʥʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʪʘʢʞʝ ʢʘʣʦʤʝʣʴʥʳʡ 

ʵʣʝʢʪʨʦʜ. 
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ʀʥʜʠʢʘʪʦʨʥʳʝ ʵʣʝʢʪʨʦʜʳ. ɼʣʷ ʧʦʪʝʥʮʠʦʤʝʪʨʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ 

ʠʩʧʦʣʴʟʫʶʪ ʠʥʜʠʢʘʪʦʨʥʳʝ ʵʣʝʢʪʨʦʜʳ ʜʚʫʭ ʪʠʧʦʚ ï ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʠ 

ʤʝʤʙʨʘʥʥʳʝ (ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʝ). 

ɼʣʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʢʪʨʦʜʦʚ ʭʘʨʘʢʪʝʨʥʘ ʵʣʝʢʪʨʦʥʥʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ, 

ʜʣʷ ʤʝʤʙʨʘʥʥʳʭ ï ʠʦʥʥʘʷ. ʄʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʢʪʨʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʪʚʦʨʘ ʠʣʠ 

ʧʦʯʚʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ (ʥʝʘʢʪʠʚʥʳʝ ʠʥʜʠʢʘʪʦʨʥʳʝ ʵʣʝʢʪʨʦʜʳ ʠʟ ʙʣʘʛʦʨʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ, ʥʘʧʨʠʤʝʨ, ʧʣʘʪʠʥʳ), ʘ ʪʘʢʞʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʪʜʝʣʴʥʳʭ ʠʦʥʦʚ (ʘʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʜʳ). 

ɹʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʝ ʵʣʝʢʪʨʦʜʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʤʝʤʙʨʘʥʥʳʭ ʙʳʚʘʶʪ ʪʚʨyʜʦʬʘʟʥʳʤʠ, ʞʠʜʢʦʩʪʥʳʤʠ ʠ 

ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʪʚʸʨʜʦʬʘʟʥʳʤ 

ʵʣʝʢʪʨʦʜʦʤ ʷʚʣʷʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʡ ʩʪʝʢʣʷʥʥʳʡ ʵʣʝʢʪʨʦʜ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʨʅ. 

ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ ʵʣʝʢʪʨʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʚʳʩʦʢʦʦʤʥʳʝ 

ʧʦʪʝʥʮʠʦʤʝʪʨʳ ʩʧʝʮʠʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ï ʨʅ-ʤʝʪʨʳ, ʰʢʘʣʘ ʢʦʪʦʨʳʭ 

ʛʨʘʜʫʠʨʦʚʘʥʘ ʚ ʝʜʠʥʠʮʘʭ ʨʅ.  (ʨʠʩ. 16).  

 

ʈʠʩ. 16. ʇʨʠʙʦʨ ʜʣʷ pH-ʤʝʪʨʠʠ-ʠʦʥʦʤʝʪʨʠʠ-ʆɺʇ ʠ ʙʫʬʝʨʥʳʝ ʨʘʩʪʚʦʨʳ ʜʣʷ 

ʛʨʘʜʫʠʨʦʚʢʠ ʨʅ-ʤʝʪʨʦʚ ʠ ʠʦʥʦʤʝʨʦʚ 
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ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʧʦʪʝʥʮʠʘʣʦʚ ʵʣʝʢʪʨʦʜʦʚ ʠʩʧʦʣʴʟʫʶʪ ʠ ʠʦʥʦʤʝʪʨʳ, 

ʥʘʧʨʠʤʝʨ, ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʠʦʥʦʤʝʨ ʕɺ-74 (ʨʠʩ. 17), ʰʢʘʣʘ ʢʦʪʦʨʦʛʦ 

ʛʨʘʜʫʠʨʦʚʘʥʘ ʚ ʤʠʣʣʠʚʦʣʴʪʘʭ (ʤɺ). ʉ ʧʦʤʦʱʴʶ ʠʦʥʦʤʝʨʦʚ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʷʪʴ ʥʝ ʪʦʣʴʢʦ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʘʪʠʦʥʦʚ (ʢʘʢ ʥʘ ʨʅ-ʤʝʪʨʘʭ), ʥʦ ʠ 

ʘʥʠʦʥʦʚ, ʥʘʧʨʠʤʝʨ, ʠʦʥʦʚ NO3
-
.  

 

 
 

ʈʠʩ. 17. ʀʦʥʦʤʝʨ ʕɺ-74 ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʪʨʘʪ-ʠʦʥʦʚ 

 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʣʸʛʢʠʝ ʧʦʨʪʘʪʠʚʥʳʝ 

ʧʨʠʙʦʨʳ, ʚʢʣʶʯʘʶʱʠʝ ʬʫʥʢʮʠʠ ʠʦʥʦʤʝʨʦʚ, ʢʦʥʜʫʢʪʦʤʝʪʨʦʚ ʠ ʪʝʨʤʦʤʝʪʨʦʚ 
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(ʨʠʩ.18). 

 

ʈʠʩ. 18. ʇʦʨʪʘʪʠʚʥʳʝ ʧʨʠʙʦʨʳ ʜʣʷ pH-ʤʝʪʨʠʠ-ʠʦʥʦʤʝʪʨʠʠ-ʆɺʇ 

 

ʆʥʠ ʠʤʝʶʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʧʝʨʝʜ ʩʪʘʨʳʤʠ ʧʨʠʙʦʨʘʤʠ. ʅʘʣʠʯʠʝ 

ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʙʣʦʢʘ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ (ʦʪ ʩʝʪʠ, ʙʘʪʘʨʝʡ ʠʣʠ 

ʘʢʢʫʤʫʣʷʪʦʨʦʚ) ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʚ ʧʦʣʝʚʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʠʝ 

ʧʨʠʙʦʨʳ ʧʦʟʚʦʣʷʶʪ ʧʨʠʤʝʥʷʪʴ ʣʶʙʳʝ ʩʪʘʥʜʘʨʪʥʳʝ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʝ 

ʵʣʝʢʪʨʦʜʳ, ʧʨʠʯʸʤ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʜʦʚ. ʅʘʣʠʯʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʘʤʷʪʠ ʧʦʟʚʦʣʷʝʪ ʚʚʦʜʠʪʴ ʜʦ 6 ʪʦʯʝʢ ʛʨʘʜʫʠʨʦʚʦʢ ʧʦ ʢʘʞʜʦʤʫ 

ʠʦʥʦʤʝʪʨʠʯʝʩʢʦʤʫ ʠ ʢʦʥʜʫʢʪʦʤʝʪʨʠʯʝʩʢʦʤʫ ʢʘʥʘʣʘʤ.  

ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʠʦʥʦʤʝʨ ʤʘʨʢʠ çɸʥʠʦʥ-410è (ʨʠʩ. 19). ʆʥ 

ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʚʳʯʠʩʣʷʪʴ ʠ ʧʨʝʜʩʪʘʚʣʷʪʴ ʥʘ 

ʠʥʜʠʢʘʪʦʨʝ ʤʦʣʷʨʥʫʶ ʠ ʤʘʩʩʦʚʫʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʦʥʦʚ. ʇʨʠ ʧʦʜʢʣʶʯʝʥʠʠ 

ʪʘʢʦʛʦ ʧʨʠʙʦʨʘ ʢ ʢʦʤʧʴʶʪʝʨʫ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʦʜʠʪʴ 

ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ.  
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ʈʠʩ. 19. ɺʥʝʰʥʠʡ ʚʠʜ   ʨʅ-ʤʝʪʨʘ çɸʥʠʦʥ -4100è 

 

ʇʦʜʛʦʪʦʚʢʘ ʵʣʝʢʪʨʦʜʦʚ ʢ ʨʘʙʦʪʝ ʠ ʠʭ ʭʨʘʥʝʥʠʝ. ʉʪʝʢʣʷʥʥʳʡ 

ʵʣʝʢʪʨʦʜ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʦʨʦʜʥʳʭ ʠʦʥʦʚ ʧʝʨʝʜ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ (ʥʦʚʳʡ) ʧʦʛʨʫʞʘʶʪ ʥʘ ʩʫʪʢʠ ʚ 0,1 ʄ ʨʘʩʪʚʦʨ ʅCl, ʘ ʟʘʪʝʤ 

ʧʨʦʤʳʚʘʶʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ. ʆʧʨʝʜʝʣʷʶʪ ʣʠʥʝʡʥʦʩʪʴ ʧʦʢʘʟʘʥʠʡ 

ʵʣʝʢʪʨʦʜʘ ʧʦ ʠʟʤʝʨʝʥʠʶ ʚʝʣʠʯʠʥʳ ʨʅ ʥʝʩʢʦʣʴʢʠʭ ʙʫʬʝʨʥʳʭ ʨʘʩʪʚʦʨʦʚ (ʩ ʨʅ 

1,65; 3,56; 4,01; 6,86 ʠ 9,18). ʍʨʘʥʠʪʴ ʵʣʝʢʪʨʦʜ ʩʣʝʜʫʝʪ ʚ 0,001 ʄ ʨʘʩʪʚʦʨʝ 

ʅCl. ʉʪʝʢʣʷʥʥʳʡ ʵʣʝʢʪʨʦʜ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠʦʥʦʚ Nʘ
+
 ʧʝʨʝʜ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʘ ʩʫʪʢʠ ʧʦʛʨʫʞʘʶʪ ʚ ʨʘʩʪʚʦʨ NaCl, ʧʨʦʤʳʚʘʶʪ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʭʨʘʥʷʪ ʚ 0,01 ʄ ʨʘʩʪʚʦʨʝ NaCl.  

ʂʘʣʠʝʚʳʡ ʤʝʤʙʨʘʥʥʳʡ ʵʣʝʢʪʨʦʜ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʚʥʫʪʨʝʥʥʶʶ 

ʧʦʣʦʩʪʴ ʵʣʝʢʪʨʦʜʘ ʧʨʦʤʳʚʘʶʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʜʚʘʞʜʳ ï 0,1 ʄ 

ʨʘʩʪʚʦʨʦʤ KCl. ɿʘʪʝʤ ʟʘʣʠʚʘʶʪ 1,5-2,5 ʤʣ 0,1 ʄ ʨʘʩʪʚʦʨʘ ʂʉl ʠ ʧʦʛʨʫʞʘʶʪ ʚ 

ʥʝʛʦ ʚʥʫʪʨʝʥʥʠʡ ʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ. ʕʣʝʢʪʨʦʜ ʭʨʘʥʷʪ ʚ 0,1 ʄ ʨʘʩʪʚʦʨʝ ʂʉl. 

ʇʨʦʚʝʨʢʫ ʧʦʢʘʟʘʥʠʡ ʧʨʦʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʨʘʩʪʚʦʨʦʚ ʂʉl. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʭʣʦʨʩʝʨʝʙʨʷʥʳʡ ʵʣʝʢʪʨʦʜ. ʇʨʦʤʳʚʘʶʪ 

ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʟʘʣʠʚʘʶʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20Áʉ ʨʘʩʪʚʦʨʦʤ ʂʉl. 

ʆʪʚʝʨʩʪʠʝ ʜʣʷ ʟʘʣʠʚʢʠ ʵʣʝʢʪʨʦʜʘ ʨʘʩʪʚʦʨʦʤ ʂʉl ʟʘʢʨʳʚʘʶʪ ʧʨʦʙʢʦʡ ʠ 
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ʚʳʜʝʨʞʠʚʘʶʪ ʵʣʝʢʪʨʦʜ ʩʥʘʯʘʣʘ ʚ ʢʠʧʷʱʝʡ, ʘ ʟʘʪʝʤ ʚ ʚʦʜʝ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ 15 ʤʠʥ (ʚ ʪʨʠ ʮʠʢʣʘ) ʥʘ ʛʣʫʙʠʥʝ 60-70 ʤʤ. ʍʨʘʥʷʪ ʵʣʝʢʪʨʦʜ, 

ʥʘʜʝʚʘʷ ʢʦʣʧʘʯʦʢ, ʟʘʧʦʣʥʝʥʥʳʡ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʟʘʢʨʳʚʘʷ 

ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʟʘʣʠʚʢʠ ʂʉl. ɺ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʵʪʦ ʦʪʚʝʨʩʪʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʦʪʢʨʳʪʳʤ. 

ɻʨʘʜʫʠʨʦʚʢʘ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʜʦʚ. ʇʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʘʞʜʦʛʦ ʠʦʥʦʩʝʣʝʢʪʠʚʥʦʛʦ ʵʣʝʢʪʨʦʜʘ ʜʣʷ ʥʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʧʦʩʪʨʦʠʪʴ 

ʛʨʘʜʫʠʨʦʚʦʯʥʳʡ ʛʨʘʬʠʢ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʛʦʪʦʚʣʝʥʥʳʡ ʢ ʨʘʙʦʪʝ 

ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʡ ʵʣʝʢʪʨʦʜ ʧʦʛʨʫʞʘʶʪ ʚ ʩʪʘʢʘʥʯʠʢ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ 

ʨʘʩʪʚʦʨʦʤ ʠ ʚʚʦʜʷʪ ʚ ʵʪʦʪ ʞʝ ʨʘʩʪʚʦʨ ʵʣʝʢʪʨʦʜ ʩʨʘʚʥʝʥʠʷ. ʇʨʠʩʦʝʜʠʥʷʶʪ 

ʵʣʝʢʪʨʦʜʳ ʢ ʠʟʤʝʨʠʪʝʣʴʥʦʤʫ ʧʨʠʙʦʨʫ ʠ ʠʟʤʝʨʷʶʪ ʕɼʉ ʚ ʤʠʣʣʠʚʦʣʴʪʘʭ. 

ɿʘʪʝʤ ʵʣʝʢʪʨʦʜʳ ʧʨʦʤʳʚʘʶʪ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʠ ʧʦʛʨʫʞʘʶʪ ʚ 

ʩʪʘʥʜʘʨʪʥʳʡ ʨʘʩʪʚʦʨ ʜʨʫʛʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʦʜʦʙʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʷʪ ʩ 

ʜʨʫʛʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʠ ʩʪʨʦʷʪ ʛʨʘʬʠʢ, ʦʪʢʣʘʜʳʚʘʷ ʥʘ ʦʩʠ ʦʨʜʠʥʘʪ 

ʟʥʘʯʝʥʠʷ ʨʍ, ʘ ʥʘ ʦʩʠ ʘʙʩʮʠʩʩ ï ʟʥʘʯʝʥʠʷ ʕɼʉ. ɿʘʪʝʤ ʥʘʭʦʜʷʪ ʪʘʥʛʝʥʩ ʫʛʣʘ 

ʥʘʢʣʦʥʘ ʛʨʘʜʫʠʨʦʚʦʯʥʦʡ ʧʨʷʤʦʡ. ɼʣʷ ʦʜʥʦʚʘʣʝʥʪʥʳʭ ʠʦʥʦʚ ʦʥ ʜʦʣʞʝʥ ʙʳʪʴ 

ʨʘʚʥʳʤ 58 ʤɺ, ʘ ʜʣʷ ʜʚʫʭʚʘʣʝʥʪʥʳʭ ï 29 ʤɺ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ, ʥʘʨʷʜʫ ʩ 

ʬʦʪʦʤʝʪʨʠʝʡ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʧʦʯʚʦʚʝʜʝʥʠʶ ʠ 

ʘʛʨʦʭʠʤʠʠ. ʇʨʦʩʪʦʪʘ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ ʠ ʵʢʩʧʨʝʩʩʠʚʥʦʩʪʴ ï ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʪʦʛʦ ʤʝʪʦʜʘ. ʉ ʧʦʤʦʱʴʶ ʠʦʥʦʤʝʪʨʠʠ ʦʧʨʝʜʝʣʷʶʪ ʚʝʣʠʯʠʥʫ 

ʨʅ, ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ, ʥʠʪʨʘʪʦʚ, ʥʘʪʨʠʷ ʠ ʢʘʣʴʮʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʠʦʥʦʤʝʪʨʠʷ 

ʧʦʟʚʦʣʷʝʪ ʙʳʩʪʨʦ ʠ ʧʨʦʩʪʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʩʦʜʝʨʞʘʥʠʷ ʬʪʦʨʠʜʦʚ ʚ 

ʧʦʯʚʘʭ, ʨʘʩʪʝʥʠʷʭ ʠ ʧʦʣʠʚʥʳʭ ʚʦʜʘʭ.  

ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ 

1. ɺ ʯʝʤ ʩʦʩʪʦʠʪ ʩʫʱʥʦʩʪʴ ʠʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ? 

2. ʂʘʢʠʝ ʵʣʝʢʪʨʦʜʳ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʠʦʥʦʤʝʪʨʠʯʝʩʢʦʤ ʤʝʪʦʜʝ 

ʘʥʘʣʠʟʘ? ʀʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

3. ɻʨʘʜʫʠʨʦʚʢʘ ʠʦʥʦʩʝʣʝʢʪʠʚʥʳʭ ʵʣʝʢʪʨʦʜʦʚ. 

4. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ.  
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4. ʈɽʅʊɻɽʅʆʌʃʋʆʈɽʉʎɽʅʊʅʓʁ ʄɽʊʆɼ ɸʅɸʃʀɿɸ (ʈʌɸ) 

 

ʊʝʦʨʠʷ ʚʦʧʨʦʩʘ, ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ. ʈʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʳʡ 

ʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʈʌɸ) ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ.  

ʆʥ ʦʩʥʦʚʘʥ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʝʥʪʛʝʥʦʚʩʢʦʡ 

ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʵʣʝʤʝʥʪʘ ʚ ʦʙʨʘʟʮʝ. ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʦʙʨʘʟʮʘ 

ʤʦʱʥʳʤ ʧʦʪʦʢʦʤ ʠʟʣʫʯʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ ʚʦʟʥʠʢʘʝʪ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʬʣʫʦʨʝʩʮʝʥʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʘʪʦʤʦʚ, ʢʦʪʦʨʦʝ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʦʙʨʘʟʮʝ. ʀʟʣʫʯʝʥʠʝ ʨʘʟʣʘʛʘʝʪʩʷ ʚ 

ʩʧʝʢʪʨ ʧʨʠ ʧʦʤʦʱʠ ʢʨʠʩʪʘʣʣ-ʘʥʘʣʠʟʘʪʦʨʦʚ, ʜʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʜʝʪʝʢʪʦʨʦʚ ʠ 

ʩʯʪyʥʦʡ ʵʣʝʢʪʨʦʥʠʢʠ ʠʟʤʝʨʷʝʪʩʷ ʝʛʦ ʠʥʪʝʥʩʠʚʥʦʩʪʴ. ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʦʙʨʘʙʦʪʢʘ ʩʧʝʢʪʨʘ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʠ ʢʘʯʝʩʪʚʝʥʥʳʡ 

ʘʥʘʣʠʟ.  

ʅʘʣʠʯʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʣʠʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʵʣʝʤʝʥʪʥʦʤ ʩʦʩʪʘʚʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʣʠʥʠʡ ʩʚʷʟʘʥʘ ʩ 

ʫʨʦʚʥʷʤʠ ʩʦʜʝʨʞʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

ʇʨʠʙʦʨʳ ʜʣʷ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ʂʘʢ ʧʨʘʚʠʣʦ, ʦʥʠ 

ʧʦʣʥʦʩʪʴʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʠ ʩʦʩʪʦʷʪ ʠʟ ʪʨʸʭ ʦʩʥʦʚʥʳʭ ʯʘʩʪʝʡ: 1) 

ʬʠʟʠʯʝʩʢʠʡ ʙʣʦʢ, ʚʢʣʶʯʘʶʱʠʡ ʨʝʥʪʛʝʥʦʚʩʢʫʶ ʪʨʫʙʢʫ ʠ ʜʝʪʝʢʪʦʨ 

ʚʦʟʙʫʞʜʸʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ; 2) ʤʥʦʛʦʢʘʥʘʣʴʥʳʡ ʩʧʝʢʪʨʦʤʝʪʨ; 3) ʕɺʄ, ʢʦʪʦʨʘʷ 

ʫʧʨʘʚʣʷʝʪ ʭʦʜʦʤ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʘʪʳʚʘʝʪ ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ (ʨʠʩ. 20). ɺ 

ʬʠʟʠʯʝʩʢʦʤ ʙʣʦʢʝ ʧʨʠʙʦʨʘ ʪʦʨʤʦʟʥʦʝ ʠʟʣʫʯʝʥʠʝ (10-50 ʢɺ) ʩ ʘʥʪʠʢʘʪʦʜʘ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ (ʠʟ ʚʦʣʴʬʨʘʤʘ ʠʣʠ ʤʦʣʠʙʜʝʥʘ) ʧʦʧʘʜʘʝʪ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʧʦʜ ʩʪʨʦʛʦ ʧʦʩʪʦʷʥʥʳʤ ʫʛʣʦʤ. 

ɺʪʦʨʠʯʥʦʝ ʠʟʣʫʯʝʥʠʝ ʦʪ ʦʙʨʘʟʮʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ, ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʠ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ. 

ʇʦ ʧʨʠʥʮʠʧʫ ʜʠʩʧʝʨʛʠʨʦʚʘʥʠʷ ʠʟʣʫʯʝʥʠʷ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʦʪ ʦʙʨʘʟʮʘ, 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʠʩʮʝʥʪʥʳʝ ʘʥʘʣʠʟʘʪʦʨʳ ʜʝʣʷʪʩʷ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: ʚʦʣʥʦʚʳʝ ʠ 

ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʝ. 
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ʈʠʩ. 20. ʕʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʩʧʝʢʪʨʦʤʝʪʨ ARL 

QUANTôX 

 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʢʨʠʩʪʘʣʣ-ʩʧʝʢʪʨʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʩʦ 

ʩʢʘʥʠʨʫʶʱʠʤʠ ʠʣʠ ʬʠʢʩʠʨʦʚʘʥʥʳʤʠ ʢʘʥʘʣʘʤʠ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʚʪʦʨʠʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʩʩʣʝʜʫʝʪʩʷ ʚ ʥʸʤ ʢʨʠʩʪʘʣʣʦʤ-ʘʥʘʣʠʟʘʪʦʨʦʤ (ʠʟ ʬʪʦʨʠʜʘ 

ʣʠʪʠʷ ʠʣʠ ʛʝʨʤʘʥʠʷ) ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʜʝʪʝʢʪʦʨʦʤ, ʢʦʪʦʨʳʝ ʚ ʧʨʦʮʝʩʩʝ 

ʠʟʤʝʨʝʥʠʷ ʧʝʨʝʤʝʱʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʮʠʟʠʦʥʥʦʛʦ ʛʦʥʠʦʤʝʪʨʘ. ʂʘʞʜʦʤʫ 

ʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʧʦʣʦʞʝʥʠʶ ʛʦʥʠʦʤʝʪʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʣʠʥʘ 

ʚʦʣʥʳ ʠʟʣʫʯʝʥʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʘ. ɼʠʘʧʘʟʦʥ ʦʧʨʝʜʝʣʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ï ʦʪ ʢʘʣʴʮʠʷ ʜʦ ʫʨʘʥʘ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʧʨʠʙʦʨʦʚ ʦʪʥʦʩʷʪʩʷ ʘʥʘʣʠʟʘʪʦʨʳ ʩ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤ ʜʝʪʝʢʪʦʨʦʤ. ɼʝʪʝʢʪʦʨ ʜʠʩʧʝʨʛʠʨʫʝʪ ʧʦ ʵʥʝʨʛʠʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʸ ʧʘʜʘʶʱʝʝ ʠʟʣʫʯʝʥʠʝ ʠ ʩ ʧʦʤʦʱʴʶ ʤʥʦʛʦʢʘʥʘʣʴʥʦʛʦ 

ʘʥʘʣʠʟʘʪʦʨʘ ʬʦʨʤʠʨʫʝʪ ʩʧʝʢʪʨ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ ʦʙʨʘʟʮʘ. 

ʇʨʠʤʝʨʦʤ ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʧʨʠʙʦʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʵʥʝʨʛʦʜʠʩʧʝʨʩʠʦʥʥʳʡ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʊɽʌɸ-6111 ʬʠʨʤʳ çʆʨʪʝʢè (ʉʐɸ). 

ɼʠʘʧʘʟʦʥ ʦʧʨʝʜʝʣʝʥʠʷ ï ʦʪ ʥʘʪʨʠʷ ʜʦ ʫʨʘʥʘ.  
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ʐʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʧʨʦʥʠʢʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʧʝʨʚʠʯʥʦʛʦ ʠ ʚʪʦʨʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʠʟʣʫʯʘʶʱʠʝ ʩʣʦʠ 

ʪʦʣʱʠʥʦʡ ʦʪ ʮʝʣʦʡ ʜʦ ʪʳʩʷʯʥʳʭ ʜʦʣʝʡ ʤʠʣʣʠʤʝʪʨʘ. ʆʩʥʦʚʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ  

ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʩʠʣʴʥʦʝ ʚʣʠʷʥʠʝ ʤʘʪʨʠʮʳ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʥʘ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʣʠʥʠʡ ʚʪʦʨʠʯʥʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʩʧʝʢʪʨʘ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʵʣʝʤʝʥʪʘ.   

ʆʩʥʦʚʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʈʌɸ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʵʢʩʧʨʝʩʩʠʦʥʥʦʛʦ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʭʠʤʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ ï ʦʪ ʥʘʪʨʠʷ ʜʦ ʫʨʘʥʘ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʭ ʢʦʥʮʝʥʪʨʘʮʠʠ ï ʦʪ 

0,000n ʜʦ n %, ʚ ʚʳʩʦʢʦʡ ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʡ ʢʘʢ ʙʦʣʴʰʦʛʦ, ʪʘʢ 

ʠ ʥʠʟʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʦʚ.  

ʈʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʩʠʣʴʥʦʤ ʫʩʢʦʨʝʥʠʠ ʟʘʨʷʞʝʥʥʳʭ 

ʯʘʩʪʠʮ (ʪʦʨʤʦʟʥʦʝ ʠʟʣʫʯʝʥʠʝ) ʣʠʙʦ ʧʨʠ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʝʨʝʭʦʜʘʭ ʚ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʢʘʭ ʘʪʦʤʦʚ (ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʠʟʣʫʯʝʥʠʝ). ʆʙʘ 

ʵʬʬʝʢʪʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʪʨʫʙʢʘʭ (ʨʠʩ. 21).  

 

 
 

ʈʠʩ. 21. ɺʥʝʰʥʠʡ ʚʠʜ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʪʨʫʙʦʢ 
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ʆʩʥʦʚʥʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʪʘʢʠʭ ʪʨʫʙʦʢ ʷʚʣʷʶʪʩʷ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʢʘʪʦʜ (ʂ) ʠ ʘʥʦʜ (ɸ) (ʨʘʥʝʝ ʥʘʟʳʚʘʚʰʠʡʩʷ ʪʘʢʞʝ 

ʘʥʪʠʢʘʪʦʜʦʤ). ɺ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʪʨʫʙʢʘʭ ʵʣʝʢʪʨʦʥʳ, ʠʩʧʫʱʝʥʥʳʝ ʢʘʪʦʜʦʤ, 

ʫʩʢʦʨʷʶʪʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʥʦʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʤʝʞʜʫ 

ʘʥʦʜʦʤ ʠ ʢʘʪʦʜʦʤ (ʧʨʠ ʵʪʦʤ ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ ʥʝ ʠʩʧʫʩʢʘʶʪʩʷ, ʪʘʢ ʢʘʢ 

ʫʩʢʦʨʝʥʠʝ ʩʣʠʰʢʦʤ ʤʘʣʦ) ʠ ʫʜʘʨʷʶʪʩʷ ʦʙ ʘʥʦʜ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠʭ ʨʝʟʢʦʝ 

ʪʦʨʤʦʞʝʥʠʝ (ʨʠʩ. 22). ʇʨʠ ʵʪʦʤ ʟʘ ʩʯʸʪ ʪʦʨʤʦʟʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ 

ʛʝʥʝʨʘʮʠʷ ʠʟʣʫʯʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʙʠʚʘʶʪʩʷ 

ʵʣʝʢʪʨʦʥʳ ʠʟ ʚʥʫʪʨʝʥʥʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʦʚ ʘʥʦʜʘ. ʇʫʩʪʳʝ ʤʝʩʪʘ 

ʚ ʦʙʦʣʦʯʢʘʭ ʟʘʥʠʤʘʶʪʩʷ ʜʨʫʛʠʤʠ ʵʣʝʢʪʨʦʥʘʤʠ ʘʪʦʤʘ. ʇʨʠ ʵʪʦʤ ʠʩʧʫʩʢʘʝʪʩʷ 

ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʤʘʪʝʨʠʘʣʘ ʘʥʦʜʘ ʩʧʝʢʪʨʦʤ 

ʵʥʝʨʛʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʘʥʦʜʳ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟ 

ʢʝʨʘʤʠʢʠ, ʘ ʪʫ ʠʭ ʯʘʩʪʴ, ʢʫʜʘ ʫʜʘʨʷʶʪ ʵʣʝʢʪʨʦʥʳ, ï ʠʟ ʤʦʣʠʙʜʝʥʘ ʠʣʠ ʤʝʜʠ. 

 

 
 

ʈʠʩ. 22. ʉʭʝʤʘʪʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ: X ï 

ʨʝʥʪʛʝʥʦʚʩʢʠʝ ʣʫʯʠ; K ï ʢʘʪʦʜ; ɸ ï ʘʥʦʜ (ʠʥʦʛʜʘ ʥʘʟʳʚʘʝʤʳʡ ʘʥʪʠʢʘʪʦʜʦʤ); 

ʉ ï ʪʝʧʣʦʦʪʚʦʜ, Uh ï ʥʘʧʨʷʞʝʥʠʝ ʥʘʢʘʣʘ ʢʘʪʦʜʘ; Ua ï ʫʩʢʦʨʷʶʱʝʝ 

ʥʘʧʨʷʞʝʥʠʝ; Win ï ʚʧʫʩʢ ʚʦʜʷʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ; Wout ï ʚʳʧʫʩʢ ʚʦʜʷʥʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ 

ɺ ʧʨʦʮʝʩʩʝ ʫʩʢʦʨʝʥʠʷ-ʪʦʨʤʦʞʝʥʠʷ ʣʠʰʴ ʦʢʦʣʦ 1% ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʘ ʠʜʸʪ ʥʘ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ, 99% ʵʥʝʨʛʠʠ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʪʝʧʣʦ. ʏʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʝʨʝʛʨʝʚ ʘʥʦʜʘ, ʚ ʤʦʱʥʳʭ 

ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʪʨʫʙʢʘʭ ʧʨʠʤʝʥʷʶʪ ʚʦʜʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʠ ʚʨʘʱʘʶʱʠʡʩʷ ʘʥʦʜ. 
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ʕʥʝʨʛʠʷ ʛʝʥʝʨʠʨʫʝʤʳʭ ʬʦʪʦʥʦʚ ʣʝʞʠʪ ʚ ʦʙʣʘʩʪʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʜʠʘʧʘʟʦʥʘ (ʜʣʠʥʘ ʚʦʣʥʳ 0,05 õ 0,2 ʥʤ). 

ʊʦʨʤʦʟʥʦʝ ʠʟʣʫʯʝʥʠʝ. ʀʩʪʦʯʥʠʢʦʤ ʧʝʨʚʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʤʝʪʦʜʝ 

ʈʌɸ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʫʞʠʪ ʨʝʥʪʛʝʥʦʚʩʢʘʷ ʪʨʫʙʢʘ. ʕʣʝʢʪʨʦʥʳ, ʠʩʧʫʩʢʘʝʤʳʝ 

ʥʘʢʘʣʴʥʳʤ ʢʘʪʦʜʦʤ, ʫʩʢʦʨʷʶʪʩʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʩ ʥʘʧʨʷʞʝʥʠʝʤ U 

(ʥʘʧʨʷʞʝʥʠʝ ʪʨʫʙʢʠ) ʠ ʙʦʤʙʘʨʜʠʨʫʶʪ ʤʘʩʩʠʚʥʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʘʥʦʜ (ʨʠʩ. 

23).  

 

 
 

ʈʠʩ. 23. ʉʭʝʤʘ ʛʝʥʝʨʘʮʠʠ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʘ) ʠ ʢʦʥʩʪʨʫʢʮʠʷ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ ʩ ʪʦʨʮʝʚʳʤ ʦʢʥʦʤ (ʙ) 

 

ɺʩʣʝʜʩʪʚʠʝ ʪʦʨʤʦʞʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʚ ʤʘʪʝʨʠʘʣʝ ʘʥʦʜʘ ʚʦʟʥʠʢʘʝʪ 

ʥʝʧʨʝʨʳʚʥʳʡ (ʪʦʨʤʦʟʥʦʡ) ʩʧʝʢʪʨ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʨʠʩ. 24). ɽʛʦ 

ʦʩʥʦʚʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ: 

ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʛʨʘʥʠʮʘ: 

ɚ min  =  h c  = 12,35  , Ȕ;     

  eU         U               
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ʜʣʠʥʘ ʚʦʣʥʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʤʘʢʩʠʤʫʤʫ ʢʨʠʚʦʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʪʦʨʤʦʟʥʦʛʦ ʠʟʣʫʯʝʥʠʷ: 

ɚ max  å 1,5 ɚ min.  

 

 
 

ʈʠʩ. 24. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʦʨʤʦʟʥʦʛʦ ʩʧʝʢʪʨʘ 

 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ U ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʦʨʤʦʟʥʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʨʘʩʪʸʪ, ʘ ʤʘʢʩʠʤʫʤ ʩʧʝʢʪʨʘʣʴʥʦʡ ʢʨʠʚʦʡ ʠ ʝʸ ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʛʨʘʥʠʮʘ 

ʩʤʝʱʘʶʪʩʷ ʚ ʩʪʦʨʦʥʫ ʤʘʣʳʭ ʜʣʠʥ ʚʦʣʥ (ʩʤ. ʨʠʩ. 23, ʘ). ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʘʷ ʯʘʩʪʴ ʪʦʨʤʦʟʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʥʫʞʥʳʡ 

ʩʧʝʢʪʨʘʣʴʥʳʡ ʠʥʪʝʨʚʘʣ, ʵʣʝʢʪʨʦʥʳ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʛʦʥʷʪʴ ʜʦʩʪʘʪʦʯʥʦ 

ʚʳʩʦʢʠʤ ʫʩʢʦʨʷʶʱʠʤ ʥʘʧʨʷʞʝʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ɚmin = 1¡ 

ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʪʨʫʙʢʝ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʚʥʦ 12,4 ʢɺ, ʘ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ɚmin = 

0,2¡ ï 62 ʢɺ.  

ɺ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʤʝʥʴʰʝ 1 % ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʦʥʦʚ. ʅʘʧʨʠʤʝʨ, ʚ ʩʣʫʯʘʝ ʪʨʫʙʢʠ ʩ ʤʝʜʥʳʤ ʘʥʦʜʦʤ, 

ʨʘʙʦʪʘʶʱʝʡ ʧʨʠ 40 ʢɺ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʨʝʥʪʛʝʥʦʚʩʢʦʝ ʠʟʣʫʯʝʥʠʝ 

ʧʨʝʚʨʘʱʘʝʪʩʷ ʚʩʝʛʦ 0,2 % ʦʪ ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ʆʩʪʘʣʴʥʘʷ ʵʥʝʨʛʠʷ 

ʪʨʘʪʠʪʩʷ ʥʘ ʨʘʟʦʛʨʝʚ ʘʥʦʜʘ, ʧʦʵʪʦʤʫ ʪʨʫʙʢʠ ʥʫʞʜʘʶʪʩʷ ʚ ʧʨʠʥʫʜʠʪʝʣʴʥʦʤ 

ʦʭʣʘʞʜʝʥʠʠ, ʘ ʧʦʪʦʢ ʵʣʝʢʪʨʦʥʦʚ (ʪʦʢ ʤʝʞʜʫ ʢʘʪʦʜʦʤ ʠ ʘʥʦʜʦʤ) 

ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʦ ʧʨʠʝʤʣʝʤʦʡ ʚʝʣʠʯʠʥʳ. ɺʳʚʦʜ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʪʦʥʢʦʝ ʙʝʨʠʣʣʠʝʚʦʝ ʦʢʥʦ (ʩʤ. ʨʠʩ. 23, ʙ). 
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ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʪʦʨʤʦʟʥʦʛʦ ʩʧʝʢʪʨʘ ʚʦʟʨʘʩʪʘʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʪʦʤʥʦʛʦ 

ʯʠʩʣʘ ʤʘʪʝʨʠʘʣʘ ʘʥʦʜʘ (ʨʠʩ. 24), ʧʨʠ ʵʪʦʤ ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʛʨʘʥʠʮʘ ʠ 

ʧʦʣʦʞʝʥʠʝ ʤʘʢʩʠʤʫʤʘ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ. ʅʘʧʨʠʤʝʨ, 

ʜʣʷ ʪʨʫʙʢʠ ʩ ʚʦʣʴʬʨʘʤʦʚʳʤ ʘʥʦʜʦʤ (z = 74) ʠʩʧʫʩʢʘʝʤʦʝ ʪʦʨʤʦʟʥʦʝ 

ʠʟʣʫʯʝʥʠʝ ʚ 3 ʨʘʟʘ ʠʥʪʝʥʩʠʚʥʝʝ, ʯʝʤ ʜʣʷ ʪʨʫʙʢʠ ʩ ʘʥʦʜʦʤ ʠʟ ʭʨʦʤʘ (z = 24), 

ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʨʠ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʘʥʦʜʘ ʧʦʪʦʢʦʤ ʫʩʢʦʨʝʥʥʳʭ ʵʣʝʢʪʨʦʥʦʚ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʪʦʨʤʦʟʥʳʤ ʚʦʟʥʠʢʘʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʝ ʨʝʥʪʛʝʥʦʚʩʢʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʧʝʨʝʭʦʜʘʤʠ ʦʨʙʠʪʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʦʚ ʧʨʠ 

ʟʘʧʦʣʥʝʥʠʠ ʚʘʢʘʥʩʠʡ, ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʟʘ ʩʯʸʪ ʫʜʘʣʝʥʠʷ ʵʣʝʢʪʨʦʥʦʚ ʩ 

ʚʥʫʪʨʝʥʥʠʭ ʦʙʦʣʦʯʝʢ ʘʪʦʤʦʚ ʚʝʱʝʩʪʚʘ ʘʥʦʜʘ (ʨʠʩ. 25). 

 

 
 

ʈʠʩ. 25. ʉʭʝʤʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ: ʘ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʠʚʘʥʠʷ ʵʣʝʢʪʨʦʥʘ ʥʘ K-ʫʨʦʚʥʝ ʦʙʨʘʟʫʝʪʩʷ 

ʚʘʢʘʥʩʠʷ; ʙ) ʜʳʨʢʘ ʥʘ K-ʫʨʦʚʥʝ ʟʘʧʦʣʥʷʝʪʩʷ ʵʣʝʢʪʨʦʥʦʤ ʩ L3-ʧʦʜʫʨʦʚʥʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʳʜʝʣʝʥʠʶ ʵʥʝʨʛʠʠ (ɽK ï EL3), ʢʦʪʦʨʘʷ ʫʥʦʩʠʪʩʷ ʨʝʥʪʛʝʥʦʚʩʢʠʤ 

ʢʚʘʥʪʦʤ. 

 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ. ʆʙʱʝʧʨʠʥʷʪʘʷ, ʥʦ 

ʠʜʝʘʣʠʟʠʨʦʚʘʥʥʘʷ ʩʭʝʤʘ ʚʦʟʙʫʞʜʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 26.  
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ʈʠʩ. 26. ʉʭʝʤʘ ʚʦʟʙʫʞʜʝʥʠʷ ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʬʣʫʦʨʝʩʮʝʥʮʠʠ 

 

ʆʜʥʦʨʦʜʥʳʡ ʧʫʯʦʢ ʧʝʨʚʠʯʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʳʭʦʜʷʱʠʡ ʠʟ ʦʢʥʘ 

ʨʝʥʪʛʝʥʦʚʩʢʦʡ ʪʨʫʙʢʠ ʠ ʩʦʩʪʦʷʱʠʡ ʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʠ ʪʦʨʤʦʟʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʧʘʜʘʝʪ ʧʦʜ ʫʛʣʦʤ j ʥʘ ʧʣʦʩʢʫʶ ʠ ʠʜʝʘʣʴʥʦ ʨʦʚʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ 

ʧʦʣʫʙʝʩʢʦʥʝʯʥʦʛʦ ʛʦʤʦʛʝʥʥʦʛʦ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʦʙʨʘʟʮʘ ʠ ʧʦʛʣʦʱʘʝʪʩʷ ʚ 

ʥʤy. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʪʦʤʳ ʦʙʨʘʟʮʘ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʧʦʛʣʦʱʝʥʠʠ, 

ʠʦʥʠʟʠʨʫʶʪʩʷ, ʚʘʢʘʥʩʠʷ ʚʦ ʚʥʫʪʨʝʥʥʝʡ ʦʙʦʣʦʯʢʝ ʟʘʧʦʣʥʷʝʪʩʷ ʵʣʝʢʪʨʦʥʦʤ ʩ 

ʚʥʝʰʥʠʭ ʦʙʦʣʦʯʝʢ, ʘ ʵʥʝʨʛʠʷ ʵʪʦʛʦ ʧʝʨʝʭʦʜʘ ʚʳʜʝʣʷʝʪʩʷ ʚ ʚʠʜʝ ʬʦʪʦʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ʌʣʫʦʨʝʩʮʝʥʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʦʙʨʘʟʮʘ ʯʘʩʪʠʯʥʦ 

ʧʦʛʣʦʱʘʝʪʩʷ, ʘ ʯʘʩʪʠʯʥʦ ï ʚʳʭʦʜʠʪ ʥʘʨʫʞʫ, ʠ ʦʧʨʝʜʝʣʸʥʥʘʷ ʝʛʦ ʜʦʣʷ 

ʦʪʙʠʨʘʝʪʩʷ (ʧʦʜ ʫʛʣʦʤ ɣ) ʢʦʣʣʠʤʘʪʦʨʦʤ ʩʧʝʢʪʨʦʤʝʪʨʘ, ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʩʧʝʢʪʨ ʠ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʜʝʪʝʢʪʦʨʦʤ ʩʧʝʢʪʨʦʤʝʪʨʘ. 

ʉʣʦʡ ʦʙʨʘʟʮʘ, ʯʝʨʝʟ ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʬʣʫʦʨʝʩʮʝʥʪʥʦʝ ʠʟʣʫʯʝʥʠʝ, 

ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʚʦʝʦʙʨʘʟʥʳʡ ʬʠʣʴʪʨ, ʦʩʣʘʙʣʷʶʱʝʝ ʜʝʡʩʪʚʠʝ 

ʢʦʪʦʨʦʛʦ ʥʘ ʢʘʞʜʦʡ ʜʣʠʥʝ ʚʦʣʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘʤʠ ʤʘʩʩʦʚʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʩʣʘʙʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ. ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʘ 

ʤʝʥʷʝʪʩʷ ʧʦʛʣʦʱʘʪʝʣʴʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʬʠʣʴʪʨʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʳʭʦʜʷʱʝʛʦ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʈʝʯʴ ʠʜʸʪ ʦ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʤ ʵʬʬʝʢʪʝ ʤʘʪʨʠʯʥʦʛʦ ʦʩʣʘʙʣʝʥʠʷ. 
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ʌʣʫʦʨʝʩʮʝʥʪʥʦʝ ʠʟʣʫʯʝʥʠʝ ʵʣʝʤʝʥʪʦʚ, ʵʥʝʨʛʠʷ ʢʚʘʥʪʦʚ ʢʦʪʦʨʳʭ 

ʧʨʝʚʦʩʭʦʜʠʪ ʵʥʝʨʛʠʶ ʚʦʟʙʫʞʜʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʠʥʠʠ (ɚJ <  ɚKɸ, ʛʜʝ ɚKɸ 

ï  ʜʣʠʥʘ ʚʦʣʥʳ ʢʨʘʷ ʧʦʛʣʦʱʝʥʠʷ ʵʣʝʤʝʥʪʘ ɸ), ʩʧʦʩʦʙʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ 

ʚʦʟʙʫʞʜʘʪʴ ʬʣʫʦʨʝʩʮʝʥʮʠʶ ʵʣʝʤʝʥʪʘ ɸ. ʀʟ ʩʭʝʤʳ (ʩʤ. ʨʠʩ. 26) ʚʠʜʥʦ, ʯʪʦ 

ʠʟʣʫʯʝʥʠʝ ʵʣʝʤʝʥʪʘ S, ʚʦʟʙʫʞʜʸʥʥʦʝ ʚ ʦʙʲʸʤʝ dV ʰʘʨʦʚʦʛʦ ʩʣʦʷ r, r + dr, 

ʨʘʩʧʨʦʩʪʨʘʥʷʷʩʴ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʚʦʟʙʫʞʜʘʝʪ ʠʟʣʫʯʝʥʠʝ ʘʪʦʤʦʚ ɸ ʚ 

ʮʝʥʪʨʝ ʛʠʧʦʪʝʪʠʯʝʩʢʦʡ ʩʬʝʨʳ O. ʆʙʱʠʡ ʵʬʬʝʢʪ ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ 

ʚʦʟʙʫʞʜʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʩʫʤʤʠʨʦʚʘʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʚʢʣʘʜʦʚ ʧʦ ʚʩʝʤʫ 

ʦʙʲʸʤʫ ʦʙʨʘʟʮʘ. ʇʨʠʨʘʱʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʵʬʬʝʢʪʦʤ 

ʠʟʙʠʨʘʪʝʣʴʥʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ, ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 30ï50 %. 

ʉʧʦʩʦʙʳ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ-ʠʟʣʫʯʘʪʝʣʝʡ ʨʘʟʣʠʯʥʳ, ʥʦ ʚʩʝ ʦʥʠ 

ʩʚʦʜʷʪʩʷ ʢ ʧʦʣʫʯʝʥʠʶ ʦʜʥʦʨʦʜʥʦʛʦ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʦʛʦ ʧʦ ʭʠʤʠʯʝʩʢʦʤʫ 

ʩʦʩʪʘʚʫ ʦʙʨʘʟʮʘ ʩ ʤʠʥʠʤʘʣʴʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ ʠ ʚʳʩʦʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ. ʀʟʣʫʯʘʪʝʣʠ ʦʙʳʯʥʦ ʛʦʪʦʚʷʪ ʧʦʜ ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ, ʜʣʷ 

ʧʨʦʯʥʦʩʪʠ ʚʚʦʜʷʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʷʟʫʶʱʝʛʦ 

ʚʝʱʝʩʪʚʘ (ʢʨʘʭʤʘʣ, ʧʦʣʠʵʪʠʣʝʥ ʠ ʪ.ʜ.). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʟʣʫʯʘʪʝʣʝʡ ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʬʠʣʴʪʨʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʩʥʠʟʠʪʴ 

ʤʘʪʨʠʯʥʳʝ ʵʬʬʝʢʪʳ, ʫʣʫʯʰʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʟʘ ʩʯʸʪ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʷ ʧʨʦʙʳ. 

ʄʝʪʦʜʳ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ. ɼʘʥʥʳʡ ʘʥʘʣʠʟ ʧʨʦʚʦʜʷʪ 

ʤʝʪʦʜʘʤʠ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ, ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʠ ʩʪʘʥʜʘʨʪʘ-ʬʦʥʘ. 

ʄʝʪʦʜ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟʘʪʦʨ ʛʨʘʜʫʠʨʫʶʪ ʘʪʪʝʩʪʦʚʘʥʥʳʤʠ ʧʦ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʦʙʨʘʟʮʘʤʠ, ʙʣʠʟʢʠʤʠ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢ 

ʠʩʩʣʝʜʫʝʤʦʤʫ ʦʙʨʘʟʮʫ. ɿʘʪʝʤ ʩʨʘʚʥʠʚʘʶʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʣʠʥʠʡ 

ʦʧʨʝʜʝʣʷʝʤʳʭ ʵʣʝʤʝʥʪʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʨʘʟʮʦʚ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʣʠʥʠʡ ʪʝʭ 

ʞʝ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʘʭ (ʨʠʩ. 27). 
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ʈʠʩ. 27. ʇʨʠʤʝʨʳ ʛʨʘʜʫʠʨʦʚʦʯʥʳʭ ʛʨʘʬʠʢʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʷ ʉ ʚ ʯʫʛʫʥʘʭ (ʘ) ʠ SiO2 ʚ ʢʝʨʘʤʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʘʭ (ʙ) ʧʦ ʩʧʦʩʦʙʫ 

ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ 

 

ɻʨʘʬʠʢ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʘ ʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʨʝʥʪʛʝʥʦʚʩʢʦʛʦ ʩʧʝʢʪʨʦʤʝʪʨʘ ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʤʝʥʷʪʴ ʩʚʦʠ ʧʘʨʘʤʝʪʨʳ. 

ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʜʨʝʡʬʘ ʧʨʠʥʷʪʦ ʠʟʤʝʨʷʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ 

ʣʠʥʠʡ ʚ ʧʨʦʙʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʪʝʭ ʞʝ ʣʠʥʠʡ ʚ ʥʝʢʦʪʦʨʦʤ 

ʨʝʧʝʨʥʦʤ ʦʙʨʘʟʮʝ. ʀʟʤʝʨʝʥʠʷ ʧʨʦʙʳ ʠ ʨʝʧʝʨʥʦʛʦ ʦʙʨʘʟʮʘ ʚʳʧʦʣʥʷʶʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ. 

ʇʨʷʤʦʡ ʩʧʦʩʦʙ ʚʥʝʰʥʝʛʦ ʩʪʘʥʜʘʨʪʘ ʩʘʤʦʜʦʩʪʘʪʦʯʝʥ, ʝʩʣʠ ʠʟʤʝʥʝʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʧʦʣʥʠʪʝʣʷ ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʠʟʤʝʥʝʥʠʝʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʣʠʷʥʠʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʥʘʧʦʣʥʠʪʝʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʫʯʠʪʳʚʘʝʪʩʷ ʩʘʤʠʤ 

ʛʨʘʜʫʠʨʦʚʦʯʥʳʤ ʛʨʘʬʠʢʦʤ (ʨʠʩ. 28). 

ʉʨʘʚʥʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʵʣʝʤʝʥʪʘ ʩ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʣʠʥʠʠ ʢʘʢʦʛʦ-ʣʠʙʦ ʜʨʫʛʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘʟʳʚʘʶʪ 

ʤʝʪʦʜʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʪʘʥʜʘʨʪʘ.  
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ʈʠʩ. 28. ɿʘʚʠʩʠʤʦʩʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʦʪ 

ʩʦʜʝʨʞʘʥʠʷ ʵʣʝʤʝʥʪʘ ʉi ʚ ʨʘʟʥʳʭ ʥʘʧʦʣʥʠʪʝʣʷʭ. 

 

ʄʝʪʦʜ ʩʪʘʥʜʘʨʪʘ-ʬʦʥʘ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ 

ʦʙʨʘʟʮʦʚ ʩʥʠʤʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪʥʦʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʪʦʨʠʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ ʢ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʥʦʛʦ ʧʝʨʚʠʯʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. ʉʨʘʚʥʠʚʘʷ ʟʘʪʝʤ ʧʨʠ ʘʥʘʣʠʟʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʨʦʙ ʵʪʠ ʦʪʥʦʰʝʥʠʷ ʩ 

ʧʦʣʫʯʝʥʥʳʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʨʠ ʛʨʘʜʫʠʨʦʚʢʝ, ʥʘʭʦʜʷʪ 

ʩʦʜʝʨʞʘʥʠʝ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʵʣʝʤʝʥʪʘ. ʉʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʠ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʙ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ.  

ʇʦʜʛʦʪʦʚʢʘ ʧʨʦʙ ʧʦʯʚ ʢ ʘʥʘʣʠʟʫ. ʅʘʚʝʩʢʫ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʡ ʧʦʯʚʳ 

ʤʘʩʩʦʡ 4-5 ʛ ʨʘʩʪʠʨʘʶʪ ʠ ʛʦʤʦʛʝʥʠʟʠʨʫʶʪ ʥʘ ʤʝʣʴʥʠʮʝ ʚ ʮʠʨʢʦʥʠʝʚʳʭ 

ʧʦʩʫʜʘʭ ʚ ʪʝʯʝʥʠʝ 20-40 ʤʠʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

(ʛʣʠʥʠʩʪʳʝ ʧʦʯʚʳ ï 20 ʤʠʥ, ʩʫʛʣʠʥʠʩʪʳʝ ï 30, ʩʫʧʝʩʯʘʥʳʝ ï 40 ʤʠʥ). ʀʟ 

ʨʘʩʪʸʨʪʦʡ ʧʦʯʚʳ ʙʝʨʫʪ ʥʘʚʝʩʢʫ (ʤʘʩʩʘ ʥʘʚʝʩʢʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʘʧʧʘʨʘʪʫʨʳ) ʠ 

ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʧʨʝʩʩʘ ʩ ʫʩʠʣʠʝʤ 5 ʪ/ʩʤ
3
 ʛʦʪʦʚʷʪ ʪʘʙʣʝʪʢʠ.  

ʇʦʜʛʦʪʦʚʢʘ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʙ. ʊʦʥʢʦ ʠʟʤʝʣʴʯʸʥʥʳʝ ʨʘʩʪʠʪʝʣʴʥʳʝ 

ʧʨʦʙʳ ʩʧʨʝʩʩʦʚʳʚʘʶʪ ʚ ʪʘʙʣʝʪʢʠ ʧʨʠ ʫʩʠʣʠʠ 5 ʪ/ʩʤ
3
. ʊʘʙʣʝʪʠʨʦʚʘʥʥʳʝ 

ʨʘʩʪʠʪʝʣʴʥʳʝ ʧʨʦʙʳ ʚʳʩʫʰʠʚʘʶʪ ʚ ʪʝʨʤʦʩʪʘʪʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 105Áʉ ʚ 

ʪʝʯʝʥʠʝ 1,5 ï 2 ʯ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ. ʈʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ 

ʤʝʪʦʜ ʚʩʸ ʯʘʱʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʘʥʘʣʠʟʘ ʘʛʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 
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ʦʙʲʝʢʪʦʚ. ʀʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ, ʨʘʩʪʝʥʠʡ, ʫʜʦʙʨʝʥʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʚ ʮʝʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʙʝʟʦʧʘʩʥʦʡ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʘʢʨʦ- ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʢʣʶʯʘʷ ʪʘʢʠʝ ʚʘʞʥʳʝ ʚ ʘʛʨʦʭʠʤʠʠ ʵʣʝʤʝʥʪʳ, ʢʘʢ 

S, P, Cl, K, Ca, Mg, Si, Al , Fe, Mn, Cu, Zn. ʕʪʦ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʵʢʩʧʨʝʩʩʥʳʭ 

ʤʝʪʦʜʦʚ ʘʥʘʣʠʟʘ. ɽʛʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 100 ï 120 ʦʙʨʘʟʮʦʚ ʟʘ 

ʦʜʠʥ ʨʘʙʦʯʠʡ ʜʝʥʴ.  

ʄʝʪʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʘʛʨʦʭʠʤʠʠ, ʙʠʦʣʦʛʠʠ, ʤʝʜʠʮʠʥʝ, ʵʢʦʣʦʛʠʠ ʠ 

ʢʨʠʤʠʥʘʣʠʩʪʠʢʝ ʜʣʷ ʘʥʘʣʠʟʘ ʧʦʯʚ, ʘʵʨʦʟʦʣʝʡ ʠʟ ʚʦʟʜʫʭʘ, ʨʘʩʪʝʥʠʡ, ʧʠʱʝʚʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʢʨʦʚʠ, ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʪʢʘʥʝʡ. 

ɺ ʧʦʯʚʘʭ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʦʤ ʦʧʨʝʜʝʣʷʶʪ ʩʦʜʝʨʞʘʥʠʝ 

Na, Mg, Al, Si, P, Cl, K, Ca, Mn, Ni, Cu, Zn, As, Br, Rb, Sr, Zr, Pb. ʇʨʠʤʝʥʷʝʪʩʷ 

ʪʝʭʥʠʢʘ ʘʥʘʣʠʟʘ ʧʦʨʦʰʢʦʚʳʭ ʧʨʦʙ. 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʦʜʳ ʠ ʚʦʜʥʳʭ ʨʘʩʪʚʦʨʦʚ ʞʠʜʢʠʝ ʧʨʦʙʳ ʚʳʩʫʰʠʚʘʶʪ ʥʘ 

ʣʘʚʩʘʥʦʚʦʡ ʧʦʜʣʦʞʢʝ. ʇʨʠ ʘʥʘʣʠʟʝ ʧʨʦʙ ʚʦʟʜʫʭʘ ʘʵʨʦʟʦʣʠ ʦʪʬʠʣʴʪʨʦʚʳʚʘʶʪ 

ʠ ʦʩʪʘʪʦʢ ʥʘ ʬʠʣʴʪʨʝ ʠʩʧʦʣʴʟʫʶʪ ʜʣʷ ʘʥʘʣʠʟʘ. ɺ ʨʘʩʪʝʥʠʷʭ ʦʧʨʝʜʝʣʷʶʪ 

ʩʦʜʝʨʞʘʥʠʝ Ca, K, Cl, Br, Cu, Fe, Ni, Pb, Sr, Ti, Na, Mg, V, Co, Sn, Cd, Se, Hg. 

ʇʨʠ ʧʦʜʛʦʪʦʚʢʝ ʧʨʦʙ ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʩʧʦʩʦʙ 

ʢʘʨʙʦʥʠʟʘʮʠʠ (ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 300 Áʉ ʚ ʪʝʯʝʥʠʝ 1ï2 ʯ.). ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʠ 

ʵʣʝʤʝʥʪʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 5 %. ʈʘʩʪʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʪʘʢʞʝ ʤʦʛʫʪ 

ʘʥʘʣʠʟʠʨʦʚʘʪʴʩʷ ʧʦʩʣʝ ʚʳʩʫʰʠʚʘʥʠʷ, ʠʟʤʝʣʴʯʝʥʠʷ ʠ ʧʨʝʩʩʩʦʚʘʥʠʷ ʪʘʙʣʝʪʦʢ. 

ʕʬʬʝʢʪʳ ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʝ ʤʘʪʝʨʠʘʣʘ ʨʘʩʪʝʥʠʡ ʧʨʦʷʚʣʷʶʪʩʷ 

ʨʝʜʢʦ: ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʣʝʤʝʥʪʳ ʨʘʩʩʝʷʥʳ ʚ ʤʘʪʨʠʮʝ ʨʘʚʥʦʤʝʨʥʦ, 

ʭʦʪʷ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʤʦʛʫʪ ʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ ʥʘ ʩʪʝʥʢʘʭ ʢʣʝʪʦʢ, 

ʥʘʧʨʠʤʝʨ, ʬʦʩʬʦʨ ï ʚ ʟʸʨʥʘʭ ʧʰʝʥʠʮʳ. 

ʄʝʪʦʜ ʈʌɸ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʠʱʝʚʳʭ ʧʨʦʜʫʢʪʦʚ (ʤʦʣʦʢʘ, 

ʦʚʦʱʝʡ ʠ ʜʨ.), ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʪʫʪʠ ʚ ʢʨʦʚʠ, ʤʦʯʝ, ʧʦʯʢʘʭ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʮʠʥʢʘ ʠ ʤʝʜʠ ʚ ʩʳʚʦʨʦʪʢʝ. 
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ʂʦʥʪʨʦʣʴʥʳʝ ʚʦʧʨʦʩʳ  

1. ʇʨʠʥʮʠʧ ʠ ʟʥʘʯʝʥʠʝ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ. 

ʇʨʝʠʤʫʱʝʩʪʚʦ ʈʌɸ ʧʝʨʝʜ ʜʨʫʛʠʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

2. ɺ ʯʸʤ ʟʘʢʣʶʯʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʤʝʪʦʜʦʚ ʚʥʝʰʥʝʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ 

ʩʪʘʥʜʘʨʪʦʚ? 

3. ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʜʛʦʪʦʚʢʠ ʧʦʯʚʝʥʥʳʭ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʨʦʙ ʢ 

ʘʥʘʣʠʟʫ. 

4. ɿʥʘʯʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ. 

 

5. ɸʊʆʄʅʆ-ʕʄʀʉʉʀʆʅʅʓʁ ʄɽʊʆɼ ɸʅɸʃʀɿɸ ʉ 

ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉʇɽʂʊʈʆʄɽʊʈɸ ʉ ʀʅɼʋʂʊʀɺʅʆ 

ʉɺʗɿɸʅʅʆʁ ɸʈɻʆʅʆɺʆʁ ʇʃɸɿʄʆʁ 

 

ʊʝʦʨʠʷ ʚʦʧʨʦʩʘ, ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʥʮʠʧ ʤʝʪʦʜʘ. ɸʪʦʤʥʦ-ʵʤʠʩʠʦʥʥʳʡ 

ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ ʘʨʛʦʥʦʚʦʡ ʧʣʘʟʤʦʡ (ʀʉʇ) ʦʩʥʦʚʘʥ ʥʘ 

ʚʦʟʙʫʞʜʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʩʨʝʜʦʡ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠʦʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʘʨʛʦʥʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʝʛʠʩʪʨʘʮʠʝʡ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʩʧʝʢʪʨʦʚ 

ʵʤʠʩʩʠʠ. ʕʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʧʨʦʙʳ ʦʧʨʝʜʝʣʷʶʪ, ʠʟʤʝʨʷʷ ʩʧʝʢʪʨʘʣʴʥʳʡ 

ʩʦʩʪʘʚ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʙʫʞʜʸʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ.  

ɸʥʘʣʠʟ ʀʉʇ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ 

ʧʘʨʘʣʣʝʣʴʥʳʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪʥʳʡ ʘʥʘʣʠʟ ʜʦ 70 ʵʣʝʤʝʥʪʦʚ ʚ 

ʣʶʙʳʭ ʧʨʦʙʘʭ (ʨʠʩ. 29-31). 

 
ʈʠʩ. 29. ɸʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʳʡ ʩʧʝʢʪʨʦʤʝʪʨ ʩ ʠʥʜʫʢʪʠʚʥʦ ʩʚʷʟʘʥʥʦʡ 

ʧʣʘʟʤʦʡ Optima-5300 
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