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1 ɿɸɻɸʃʔʅɯ ʄɽʊʆɼʀʏʅɯ ɺʂɸɿɯɺʂʀ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ ʜʣʷ ʜʝʥʥʦʾ ʪʘ ʟʘʦʯʥʦʾ ʬʦʨʤ 

ʥʘʚʯʘʥʥʷ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 131 ñʇʨʠʢʣʘʜʥʘ ʤʝʭʘʥʽʢʘò ʦʩʚʽʪʥʴʦʾ 

ʧʨʦʛʨʘʤʠ ñʆʙʣʘʜʥʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘò 

ʜʠʩʮʠʧʣʽʥʘ ñʆʩʥʦʚʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴò ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʣʝʢʮʽʡʥʠʭ ʽ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʪʘ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ (ʪʘʙʣ. 1.1): 

 

ʊʘʙʣʠʮʷ 1.1 ï ʅʦʨʤʘʪʠʚʥʽ ʜʘʥʽ ʜʦ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ 

 
ʌʦʨʤʘ 

ʥʘʚʯʘʥ-

ʥ ̫

ʂʫʨʩ 
ʉʝ-

ʤʝʩʪʨ 

ʃʝʢʮʽʾ, 

ʛʦʜ. 

ʃʘʙʦʨʘʪʦʨ

ʥʽ ʟʘʥʷʪʪʷ, 

ʛʦʜ. 

ɺʩʴʦʛʦ, 

ʛʦʜ./ʢʨʝʜ. 

ʉʘʤʦʩʪʽʡʥʘ 

ʨʦʙʦʪʘ, ʛʦʜ. 
ɿʘʣʽʢ 

ʜʝʥʥʘ ʽ 

ʟʘʦʯʥʘ 
4 8 10 10 45/1,5 25 + 

 

ʄʝʪʘ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ ñʆʩʥʦʚʠ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴò ï ʜʘʪʠ ʟʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʘʫʢʫ, ʚʠʜʠ ʪʘ ʝʪʘʧʠ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦ ʽʥʬʦʨʤʘʪʠʟʘʮʽʶ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦ 

ʤʝʪʦʜʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʇʝʨʝʣʽʢ ʟʥʘʥʴ, ʚʤʽʥʴ, ʥʘʚʠʯʦʢ ʧʽʩʣʷ ʚʠʢʣʘʜʘʥʥʷ ʜʠʩʮʠʧʣʽʥʠ: 

- ʟʥʘʪʠ ʩʪʨʫʢʪʫʨʫ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ; 

- ʦʜʝʨʞʘʪʠ ʥʘʚʠʯʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʰʫʢʽʚ, ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʅʘ ʫʩʪʘʥʦʚʦʯʥʫ ʩʝʩʽʶ ʚʠʥʦʩʷʪʴʩʷ ʪʝʤʠ, ʷʢʽ ʫ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦʤʫ 

ʚʠʜʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʫʩʽ ʧʠʪʘʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʚʯʝʥʥʷʤ ʜʠʩʮʠʧʣʽʥʠ: 

- ʩʪʨʫʢʪʫʨʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʡ ʦʬʦʨʤʣʝʥʥʷ ʾʾ 

ʨʝʟʫʣʴʪʘʪʽʚ; 

- ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

- ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

- ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʜʫ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ ʧʝʨʝʤʽʥʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ; 

- ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʦʩʣʽʜʦʚʥʝ ʚʠʚʯʝʥʥʷ ʪʝʤ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʨʽʰʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʜʘʯ ʽ ʚʠʢʦʥʘʥʥʷʤ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ. 
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2 ʈʆɹʆʏɸ ʇʈʆɻʈɸʄɸ ɯ ʄɽʊʆɼʀʏʅɯ ɺʂɸɿɯɺʂʀ 

ʑʆɼʆ ɺʀɺʏɽʅʅʗ ʊɽʄ ɼʀʉʎʀʇʃɯʅʀ 

2.1 ʉʪʨʫʢʪʫʨʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʦʬʦʨʤʣʝʥʥʷ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ 

ʇʽʜ ʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʫʩʪʘʥʦʚʦʯʥʦʾ ʩʝʩʽʾ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʟʘʡʤʘʻ 

2 ʛʦʜʠʥʠ ʽ 9 ʛʦʜʠʥ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ. 

ɿʤʩ̔ʪ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʪʝʤʠ 

ɺʠʟʥʘʯʝʥʥʷ ʽ ʦʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʫʢʠ. ʅʘʫʢʘ ʷʢ ʩʠʩʪʝʤʘ 

ʟʥʘʥʴ. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ. ʅʘʫʢʦʚʽ 

ʟʘʢʣʘʜʠ ʽ ʢʘʜʨʠ ʢʨʘʾʥʠ. 

ʅʘʧʨʷʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ (ʅɼʈ). 

ʄʝʪʦʜʠ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʝʤ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʢʣʘʜʘʥʥʷ 

ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʅɼʈ. ʅʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ. ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ. ɸʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʽ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʜʘʯ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʦʜʝʣʽ ʜʦʩʣʽʜʞʝʥʴ. 

ɸʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʪʦʤʫ ʯʠʩʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɯʤʦʚʽʨʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʜʠ 

ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʄʝʪʦʜʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʄʝʪʦʜʦʣʦʛʽʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʈʦʟʨʦʙʢʘ ʧʣʘʥʫ-ʧʨʦʛʨʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʉʪʘʪʠʩʪʠʯʥʽ 

ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʠʤʽʨʶʚʘʥʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɿʘʩʦʙʠ ʚʠʤʽʨʶʚʘʥʴ. ɺʧʨʦʚʘʜʞʝʥʥʷ; ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʝʪʦʜʠ ʛʨʘʬʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. ʄʝʪʦʜʠ ʜʦʙʦʨʫ ʝʤʧʽʨʠʯʥʠʭ 

ʬʦʨʤʫʣ. 

ɸʥʘʣʽʟ ʪʝʦʨʝʪʠʯʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʪʘ ʧʨʦʧʦʟʠʮʽʡ. ʉʢʣʘʜʘʥʥʷ; ʟʚʽʪʽʚ ʧʨʦ ʅɼʈ. 

ʇʽʜʛʦʪʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʫ ʧʨʝʩʽ. 

ɺʠʥʘʭʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʪʘ ʾʾ ʦʩʦʙʣʠʚʦʩʪʽ. ɺʠʥʘʭʽʜʥʠʮʪʚʦ ʷʢ ʪʚʦʨ-

ʯʠʡ ʧʨʦʮʝʩ. ʆʬʦʨʤʣʝʥʥʷ ʚʠʥʘʭʦʜʫ. ʇʨʘʚʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʥʘʭʽʜʥʠʢʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʅɼʈ. ʆʨʛʘʥʽʟʘʮʽʷ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʅɼʈ ʽ ʤʝʪʦʜʦʣʦʛʽʶ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʊʨʝʙʘ 
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ʚʠʚʯʠʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʠʤʽʨʶʚʘʥʴ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʦʩʚʦʾʪʠ ʤʝʪʦʜʠ ʛʨʘʬʽʯʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʽ ʤʝʪʦʜʠ ʜʦʙʦʨʫ ʝʤʧʽʨʠʯʥʠʭ 

ʬʦʨʤʫʣ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʪʨʝʙʘ ʚʠʢʦʥʘʪʠ ʦʢʨʝʤʦ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʘʚʜʘʥʥʷ ʟ 

ʧʝʨʝʣʽʢʫ, ʷʢʠʡ ʧʨʠʚʝʜʝʥʠʡ ʫ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ ʜʦ ʧʝʨʰʦʛʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ [1, ʩ.6-133, 165-221; 2, ʩ.7-9, 28-34, 154-161, 

192-266]. 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʑʦ ʪʘʢʝ ʥʘʫʢʘ? 

2. ʏʠʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʨʝʚʦʣʶʮʽʷ? 

3. ɼʦʩʣʽʜ ʪʘ ʡʦʛʦ ʚʘʨʽʘʥʪʠ. 

4. ɻʦʣʦʚʥʽ ʝʪʘʧʠ ʅɼʈ. 

5. ʇʝʨʚʠʥʥʘ ʽ ʚʪʦʨʠʥʥʘ ʽʥʬʦʨʤʘʮʽʷ. 

6. ʆʧʫʙʣʽʢʦʚʘʥʽ ʽ ʥʝʦʧʫʙʣʽʢʦʚʘʥʽ ʜʦʢʫʤʝʥʪʠ.  

7. ʑʦ ʪʘʢʝ ʋɼʂ ʽ ʄɺʂ? 

8. ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ? 

9. ɻʨʘʬʽʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ. 

10. ʄʝʪʦʜʠ ʜʦʙʦʨʫ ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ. 

11. ʗʢ ʧʽʜʛʦʪʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦ ʦʧʫʙʣʽʢʫʚʘʥʥʷ ʫ 
ʧʨʝʩʽ. 

12. ʉʢʣʘʜʘʥʥʷ ʟʚʽʪʽʚ ʧʨʦ ʅɼʈ. 

13. ʄʝʪʦʜʠ ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ, 

14. ʗʢ ʦʬʦʨʤʣʶʻʪʴʩʷ ʚʠʥʘʭʽʜ? 

15. ʄʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

2.2 ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʩʪʘʥʦʚʦʯʥʦʾ ʩʝʩʽʾ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʟʘʡʤʘʻ 

2 ʛʦʜʠʥʠ ʽ 9 ʛʦʜʠʥ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ. 

ɿʤʽʩʪ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʽ ʪʝʤʠ 

ʄʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʨʦʟʧʦʜʽʣʫ 

ʦʢʨʝʤʠʭ ʚʠʤʽʨʶʚʘʥʴ. ɼʠʩʧʝʨʩʽʡʥʠʡ ʘʥʘʣʽʟ. ɺʠʧʘʜʢʦʚʽ ʽ ʩʪʦʭʘʩʪʠʯʥʽ 

ʢʦʣʠʚʘʥʥʷ. ʂʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʜʚʦʭ ʜʦʩʣʽʜʥʠʭ ʚʝʣʠʯʠʥ. 

ʂʨʠʪʝʨʽʡ ʉʪʫʜʝʥʪʘ. ɺʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ 

ʤʽʞ ʜʚʦʭ ʟʤʽʥʥʠʭ. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ. 
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ʄʥʦʞʠʥʥʘ ʣʽʥʽʡʥʘ ʢʦʨʝʣʷʮʽʷ, ʏʘʩʪʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. 

ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʽ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ɽʆʄ. ʅʝʣʽʥʽʡʥʘ ʤʥʦʞʠʥʥʘ ʢʦʨʝʣʷʮʽʷ. ʂʦʨʝʣʷʮʽʡʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, 

ʇʨʦʛʨʘʤʘ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʨʝʞʠʤʽ ʥʘ ɽʆʄ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʥʘ 

ʚʠʚʯʝʥʥʷ ʧʘʨʥʦʾ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʣʽʥʽʡʥʦʾ 

ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʉʪʫʜʝʥʪʘ, ʪʦʤʫ ʱʦ ʤʝʪʦʜ ʢʦʨʝʣʷʮʽʡʥʦʾ 

ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʜʫʞʝ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʛʘʣʫʟʽ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʅʝʦʙʭʽʜʥʦ 

ʪʘʢʦʞ ʦʟʥʘʡʦʤʠʪʴʩʷ ʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʢʝʪʽʚ ʧʨʠʢʣʘʜ-

ʥʠʭ ʧʨʦʛʨʘʤ ñʨʦʙʦʯʦʛʦ ʤʽʩʮʷò ʽʥʞʝʥʝʨʘ. ɿ ʤʝʪʦʶ ʟʘʩʚʦʻʥʥʷ ʤʝʪʦʜʽʚ 

ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʜʚʦʭ ʜʦʩʣʽʜʥʠʭ ʚʝʣʠʯʠʥ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʦʢʨʝʤʝ 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʘʚʜʘʥʥʷ ʟ ʧʝʨʝʣʽʢʫ, ʷʢʠʡ ʧʨʠʚʝʜʝʥʠʡ ʫ ʤʝʪʦʜʠʯʥʠʭ 

ʚʢʘʟʽʚʢʘʭ ʜʦ ʜʨʫʛʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ [1, ʩ. 134-144; 2, ʩ.92-98, 

123-1283]. 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʑʦ ʪʘʢʝ ʄʅʂ? 

2. ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʽ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ. 

3. ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ? 

4. ʗʢ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ? 

5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ. 

6. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʜʠʩʧʝʨʩʽʾ ʽ ʢʦʨʝʣʷʮʽʾ. 

7. ʗʢ ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʘʩʪʠʥʥʠʡ ʽ ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪʠ 

ʢʦʨʝʣʷʮʽʾ? 

8. ʇʘʢʝʪʠ ʧʨʦʛʨʘʤ ʜʣʷ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ɽʆʄ. 

9. ʑʦ ʪʘʢʝ ʢʦʨʝʣʷʮʽʡʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ? 

10. ʂʦʣʠ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʘʩʠʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ? 

2.3 ʇʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʩʪʘʥʦʚʦʯʥʦʾ ʩʝʩʽʾ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʟʘʡʤʘʻ 

2 ʛʦʜʠʥʠ ʽ 9 ʛʦʜʠʥ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ. 
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ɿʤʽʩʪ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʪʝʤʠ 

ʇʘʩʠʚʥʠʡ ʽ ʘʢʪʠʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʆʩʥʦʚʥʽ ʧʦʥʷʪʪʷ ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. ʄʦʜʝʣʴ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʂʦʜʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ. ʇʦʚʥʠʡ 

ʬʘʢʪʦʨʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ (ɻɯʌɽ). ɽʢʩʧʝʨʠʤʝʥʪ ʪʠʧʫ 2
ʂ
. ʄʝʪʦʜ 

ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ (ʄʅʂ) ʽ ɻɯʌɽ. ɺʠʟʥʘʯʝʥʥʷ ʣʽʥʽʡʥʠʭ ʽ 

ʥʝʣʽʥʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʇʌɽ. 

ɿʤʽʰʫʚʘʥʥʷ ʝʬʝʢʪʽʚ. ɼʨʦʙʦʚʽ ʨʝʧʣʽʢʠ. ɻʝʥʝʨʫʶʯʝ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ. ɺʠʟʥʘʯʘʣʴʥʠʡ ʢʦʥʪʨʘʩʪ. ɼʨʦʙʦʚʠʡ ʬʘʢʪʦʨʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ (ɼʌɽ). ʃʽʥʽʡʥʽ ʽ ʥʘʧʽʚʢʚʘʜʨʘʪʠʯʥʽ ʤʦʜʝʣʽ. 

ɯʥʰʽ ʤʝʪʦʜʠ ʘʢʪʠʚʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʇʣʘʥʠ 

ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ʆʨʪʦʛʦʥʘʣʴʥʽ ʪʘ ʨʦʪʘʪʘʙʝʣʴʥʽ ʧʣʘʥʠ. ɸʥʘʣʽʟ 

ʥʝʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ. ʉʠʤʧʣʝʢʩʥʝ-ʨʝʰʽʪʯʘʩʪʝ ʧʣʘʥʫʚʘʥʥʷ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʥʘ 

ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ 

ʧʽʜ ʯʘʩ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʡʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʫʩʪʘʪʢʫʚʘʥʥʷ. ʊʨʝʙʘ ʚʠʚʯʠʪʠ ʤʝʪʦʜʠ ʢʦʜʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʧʽʜ ʯʘʩ ʷʢʠʭ 

ʚʠʢʦʥʘʥʥʷ ʇʌɽ, ʤʝʪʦʜʠ ʩʢʣʘʜʘʥʥʷ ʤʘʪʨʠʮʴ ʧʣʘʥʫʚʘʥʥʷ. ʅʘʚʯʠʪʠʩʴ 

ʦʙʯʠʩʣʶʚʘʪʠ ʣʽʥʽʡʥʽ ʪʘ ʥʝʣʽʥʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʢʣʘʜʘʪʠ ʜʨʦʙʦʚʽ ʨʝʧʣʽʢʠ, 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʛʝʥʝʨʫʶʯʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʘ ʚʠʟʥʘʯʘʶʯʠ ʢʦʥʪʨʘʩʪʠ, 

ʚʠʟʥʘʯʘʪʠ ʩʠʩʪʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʝʬʝʢʪʽʚ. ɿ ʤʝʪʦʶ ʟʘʩʚʦʻʥʥʷ ʤʝʪʦʜʽʚ 

ʇʌɽ ʽ ɼʌɽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʦʢʨʝʤʝ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʘʚʜʘʥʥʷ ʟ 

ʧʝʨʝʣʽʢʫ, ʷʢʠʡ ʧʨʠʚʝʜʝʥʠʡ ʚ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ ʜʦ ʪʨʝʪʴʦʛʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ [1, ʩ. 145-148; 2 ,  ʩ. 104-113; 3,ʩ.8-16]. 

ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1.  ʏʠʤ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʚʽʜ ʧʘʩʠʚʥʦʛʦ? 

2. ʑʦ ʪʘʢʝ ʧʦʚʝʨʭʥʷ ʚʽʜʛʫʢʫ? 

3. ʂʫʜʠ ʚʝʜʝ ʰʣʷʭ ʧʦ ñʛʨʘʜʽʻʥʪʫò? 

4. ʉʠʩʪʝʤʘ ʢʦʜʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ. 

5. ʗʢ ʩʢʣʘʜʘʶʪʴʩʷ ʤʘʪʨʠʮʽ ʇʌɽ? 

6. ɿʤʽʰʫʚʘʥʥʷ ʝʬʝʢʪʽʚ ʽ ʚʠʪʨʘʪʘ ʽʥʬʦʨʤʘʮʽʾ. 

7. ʉʢʣʘʜʘʥʥʷ ʜʨʦʙʦʚʠʭ ʨʝʧʣʽʢ. 

8. ʑʦ ʪʘʢʝ ʛʝʥʝʨʫʶʯʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʽ ʚʠʟʥʘʯʘʶʯʠʡ ʢʦʥʪʨʘʩʪ? 

9. ʆʨʪʦʛʦʥʘʣʴʥʽ ʪʘ ʨʦʪʘʪʘʙʝʣʴʥʽ ʧʣʘʥʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

10. ʉʠʤʧʣʝʢʩʥʝ-ʨʝʰʽʪʯʘʩʪʝ ʧʣʘʥʫʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 
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2.4 ʇʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʩʪʘʥʦʚʦʯʥʦʾ ʩʝʩʽʾ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʟʘʡʤʘʻ 

2 ʛʦʜʠʥʠ ʽ 9 ʛʦʜʠʥ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ. 

ɿʤʽʩʪ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʪʝʤʠ 

ʇʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʤʝʪʦʶ ʦʧʠʩʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʦʙôʻʢʪʫ. ʆʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʈʘʥʜʦʤʽʟʘʮʽʷ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. ʆʮʽʥʶʚʘʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ. ʇʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ 

ʌʽhʝʨʘ. 

ʄʝʪʦʜ ʨʫʭʫ ʧʦ ʛʨʘʜʽʻʥʪʫ ʯʠ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò. ʇʨʠʥʮʠʧ ʤʝʪʦʜʫ. 

ʈʦʟʨʘʭʫʥʦʢ ʩʝʨʽʾ ʜʦʩʚʽʜʽʚ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦ ʛʨʘʜʽʻʥʪʫ. ʉʢʦʨʦʯʫʚʘʥʥʷ 

ʢʨʦʢʽʚ ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò. ʆʧʠʩ ʦʙʣʘʩʪʽ ʦʧʪʠʤʫʤʫ. 

ʉʪʨʘʪʝʛʽʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʥʘ 

ʤʝʪʦʜʠ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʫʩʽʭ ʡʦʛʦ ʝʪʘʧʘʭ. 

ʊʨʝʙʘ ʟʘʩʚʦʾʪʠ ʤʝʪʦʜʠ ʨʘʥʜʦʤʽʟʘʮʽʾ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʩʢʦʨʦʯʝʥʥʷ ʥʝʟʥʘʯʫʱʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ ʽ 

ʬʽʢʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʤʽʥʥʠʭ. ʅʝʦʙʭʽʜʥʦ ʥʘʚʯʠʪʠʩʷ ʧʝʨʝʚʽʨʷʪʠ 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʢʨʠʪʝʨʽʾʚ. ʅʘʚʯʠʪʠʩʴ 

ʩʢʦʨʦʯʫʚʘʪʠ ʢʨʦʢʠ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦ ʛʨʘʜʽʻʥʪʫ. ʆʩʚʦʾʪʠ ʤʝʪʦʜʠ ʦʧʠʩʫ 

ʦʙʣʘʩʪʽ ʦʧʪʠʤʫʤʫ. ʊʨʝʙʘ ʥʘʚʯʠʪʠʩʴ ʚʠʟʥʘʯʘʪʠ ʩʪʨʘʪʝʛʽʶ ʧʣʘʥʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʘ ʫʩʽʭ ʡʦʛʦ ʝʪʘʧʘʭ. ɿ ʤʝʪʦʶ ʦʩʚʦʻʥʥʷ ʩʪʨʘʪʝʛʽʾ 

ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʦʢʨʝʤʝ 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʘʚʜʘʥʥʷ ʟ ʧʝʨʝʣʽʢʫ, ʷʢʠʡ ʧʨʠʚʝʜʝʥʠʡ ʫ ʤʝʪʦʜʠʯʥʠʭ 

ʚʢʘʟʽʚʢʘʭ ʜʦ ʯʝʪʚʝʨʪʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ. 

ʎʝ ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʘʚʜʘʥʥʷ ʻ ʛʦʣʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʢʦʥʪʨʦʣʴʥʦʾ 

ʨʦʙʦʪʠ [1, ʩ.149-164; 2, ʩ. 114-122; ɿ, ʩ. 17-59]. 
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ɿʘʧʠʪʘʥʥʷ ʜʣʷ ʩʘʤʦʧʝʨʝʚʽʨʢʠ 

1. ʇʝʨʝʚʘʛʠ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

2. ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʘ ʨʘʥʜʦʤʽʟʘʮʽʷ? 

3. ʉʢʽʣʴʢʠ ʧʨʦʙ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ? 

4. ʑʦ ʪʘʢʝ ʥʘʜʽʡʥʠʡ ʽʥʪʝʨʚʘʣ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ? 

5. ɺʘʨʽʘʥʪʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ. 

6. ʑʦ ʪʘʢʝ ñʢʨʫʪʠʡ ʩʭʽʜò ʧʦ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ? 

7. ʋʷʚʣʝʥʥʷ ʧʨʦ ʰʣʷʭ ʧʦ ʛʨʘʜʽʻʥʪʫ ʚ ʫʤʦʚʘʭ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 
ʝʢʩʧʝʨʠʤʝʥʪʫ. 

8. ʗʢ ʦʧʠʩʫʻʪʴʩʷ ʦʙʣʘʩʪʴ ʦʧʪʠʤʫʤʫ? 

9. ʑʦ ʻ ʩʪʨʘʪʝʛʽʻʶ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ? 

10. ʗʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʉʪʴʶʜʝʥʪʘ ʽ ʌʽʰʝʨʘ. 

2.5 ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʠʜʫ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ ʧʝʨʝʤʽʥʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʫʩʪʘʥʦʚʦʯʥʦʾ ʩʝʩʽʾ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʟʘʡʤʘʻ 

2 ʛʦʜʠʥʠ ʽ 9 ʛʦʜʠʥ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ. 

ɺʠʢʦʥʘʥʥʷ, ʥʘ ʦʩʥʦʚʽ ʟʘʩʚʦʻʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʪʝʤ, ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ. 

ɿʤʽʩʪ ʨʦʙʦʯʦʾ ʧʨʦʛʨʘʤʠ ʪʝʤʠ 

ɯʥʦʜʽ ʥʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʚʠʜ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ ʧʝʨʝʤʽʥʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʘʙʦ ʩʪʦʭʘʩʪʠʯʥʦʶ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʦ ʪʘ ʩʪʦʭʘʩʪʠʯʥʦ ʟʘʣʝʞʥʽ ʚʝʣʠʯʠʥʠ.  

ʏʘʩʪʢʦʚʠʡ ʚʠʧʘʜʦʢ ʩʪʦʭʘʩʪʠʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ. ʂʦʨʝʣʷʮʽʡʥʘ 

ʟʘʣʝʞʥʽʩʪʴ. ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. 

ɺʠʨʽʚʥʶʚʘʥʥʷ ʝʤʧʽʨʠʯʥʠʭ ʜʘʥʠʭ. ʆʙʯʠʩʣʝʥʥʷ ʦʩʥʦʚʥʦʾ 

ʧʦʤʠʣʢʠ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʙʦʣʠ ʥʫʣʴʦʚʦʛʦ ʩʪʫʧʝʥʷ, ʧʘʨʘʙʦʣʠ ʧʝʨʰʦʛʦ, 

ʜʨʫʛʦʛʦ ʡ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ. 

ʉʪʨʘʪʝʛʽʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡʦʛʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʄʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʪʝʤʠ 

ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʜʘʥʦʾ ʪʝʤʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʥʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʜʫ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʜʚʦʤʘ ʧʝʨʝʤʽʥʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʅʝʦʙʭʽʜʥʦ ʥʘʚʯʠʪʠʩʷ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʦʜʥʽʻʾ ʦʟʥʘʢʠ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʜʨʫʛʦʾ ʦʟʥʘʢʠ. 
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ʅʘʚʯʠʪʠʩʴ ʟʘ ʦʪʨʠʤʘʥʠʤʠ ʜʘʥʠʤʠ ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ 

ʚʝʣʠʯʠʥʘʤʠ.  

ɿ ʤʝʪʦʶ ʦʩʚʦʻʥʥʷ ʩʪʨʘʪʝʛʽʾ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʥʝʦʙʭʽʜʥʦ ʦʜʝʨʞʘʥʫ ʣʘʤʘʥʫ ʣʽʥʽʶ ʚʠʨʽʚʥʷʪʠ ʟʘ ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʦʶ ʜʦ 

ʥʝʾ ʪʝʦʨʝʪʠʯʥʦʾ ʢʨʠʚʦʾ. 

 

 

3 ʇɽʈɽʃɯʂ ʇʈɸʂʊʀʏʅʀʍ ɿɸʅʗʊʔ 

 

 

ʅɼʈ ʽ ʧʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʤʘʻ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʝʨʰʦʾ ʪʝʤʠ ʜʠʩʮʠʧʣʽʥʠ; ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʩʥʦʚʥʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʨʽʰʝʥʥʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʽ ʚʠʢʦʥʘʥʥʷ ʦʢʨʝʤʦʛʦ 

ʟʘʚʜʘʥʥʷ). 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ (ʪʝʦʨʝʪʠʯʥʦ ʽ ʧʨʘʢʪʠʯʥʦ ʦʭʦʧʣʶʻ ʜʨʫʛʫ 

ʪʝʤʫ ʜʠʩʮʠʧʣʽʥʠ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʚʠʢʦʥʘʥʥʷʤ ʦʢʨʝʤʦʛʦ ʟʘʚʜʘʥʥʷ 

ʢʦʞʥʠʤ ʩʪʫʜʝʥʪʦʤ). 

ʇʌɽ ʽ ɼʌɽ (ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʪʨʝʪʴʦʾ ʪʝʤʠ ʜʠʩʮʠʧʣʽʥʠ; 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʝʦʨʽʾ ʧʠʪʘʥʥʷ, ʨʽʰʝʥʥʷ ʪʠʧʦʚʠʭ ʟʘʜʘʯ ʽ ʚʠʢʦʥʘʥʥʷ 

ʦʢʨʝʤʦʛʦ ʟʘʚʜʘʥʥʷ ʤʝʪʦʜʦʤ ɼʌɽ). 

ʐʣʷʭ ʧʦ ʛʨʘʜʽʻʥʪʫ (ʤʘʻ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʯʝʪʚʝʨʪʦʾ ʪʝʤʠ 

ʜʠʩʮʠʧʣʽʥʠ; ʪʝʦʨʝʪʠʯʥʦ ʽ ʧʨʘʢʪʠʯʥʦ ʦʧʠʩʫʻ ʧʝʨʰʫ ʯʘʩʪʠʥʫ ʘʢʪʠʚʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʨʫʪʠʡ ʩʭʽʜ ʧʦ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ; ʧʨʘʢʪʠʯʥʝ ʨʽʰʝʥʥʷ 

ʪʠʧʦʚʦʾ ʟʘʜʘʯʽ ʻ ʦʩʥʦʚʥʦʶ ʯʘʩʪʠʥʦʶ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ). 
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4 ʄɽʊʆɼʀʏʅɯ ɺʂɸɿɯɺʂʀ ɼʆ ʇʈɸʂʊʀʏʅʀʍ 

ɿɸʅʗʊʔ 

4.1 ʅɼʈ ʽ ʧʝʨʚʠʥʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʄʝʪʘ ʟʘʥʷʪʪʷ ï ʦʩʚʦʾʪʠ ʤʝʪʦʜʠ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ. ɺʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ 

ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ: 

- ʟʥʘʪʠ ʩʪʨʫʢʪʫʨʫ ʅɼʈ ʚ ʛʘʣʫʟʽ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʤʝʪʦʜʠ 
ʧʦʰʫʢʽʚ ʧʝʨʚʠʥʥʦʾ ʽ ʚʪʦʨʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʤʝʪʦʜʠ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

- ʫʤʽʪʠ ʙʫʜʫʚʘʪʠ ʣʽʥʽʡʥʽ ʽ ʥʝʣʽʥʽʡʥʽ ʤʦʜʝʣʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʘʩʠʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʅɸʋʂɸ ʻ ʩʠʩʪʝʤʦʶ ʟʥʘʥʴ ʧʨʦ ʟʘʢʦʥʠ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʠ ʽ 

ʩʫʩʧʽʣʴʩʪʚʘ. ɺʦʥʘ ʻ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʦʤ ʪʨʠʚʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʦʙ'ʻʢʪʠʚʥʦʛʦ ʩʚʽʪʫ. 

ʇʨʝʜʤʝʪʦʤ ʢʦʞʥʦʾ ʦʢʨʝʤʦʾ ʥʘʫʢʠ ʻ ʧʝʚʥʘ ʬʦʨʤʘ ʨʫʭʫ ʤʘʪʝʨʽʾ 

ʘʙʦ ʩʫʢʫʧʥʽʩʪʴ ʮʠʭ ʬʦʨʤ. ʊʦʤʫ ʚʩʽ ʛʘʣʫʟʽ ʟʥʘʥʴ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʘʢʽ 

ʛʨʫʧʠ ʥʘʫʢ: ʩʫʩʧʽʣʴʥʽ ʪʘ ʧʨʠʨʦʜʥʽ. ɼʦ ʩʫʩʧʽʣʴʥʠʭ ʥʘʫʢ ʤʘʶʪʴ 

ʚʽʜʥʦʰʝʥʥʷ ʬʽʣʦʩʦʬʽʷ, ʧʦʣʽʪʦʣʦʛʽʷ, ʽʩʪʦʨʽʷ, ʧʨʘʚʦ, ʤʦʚʦ-, ʣʽʪʝʨʘʪʫʨʦ- 

ʪʘ ʤʠʩʪʝʮʪʚʦʟʥʘʚʩʪʚʦ, ʣʦʛʽʢʘ, ʧʩʠʭʦʣʦʛʽʷ ʪʦʱʦ. ɿ ʧʨʠʨʦʜʥʠʯʠʤʠ 

ʥʘʫʢʘʤʠ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʪʝʭʥʽʯʥʽ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʪʘ ʚʠʟʥʘʯʘʶʪʴ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʢʠ ʽ ʩʧʦʩʦʙʠ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʛʦ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʨʝʚʦʣʶʮʽʷ, ʧʦʯʘʪʢʦʤ ʷʢʦʾ ʚʚʘʞʘʻʪʴʩʷ ʩʝʨʝʜʠ-

ʥʘ XX ʩʪʦʣʽʪʪʷ, ʚʠʟʥʘʯʠʣʘ ʙʫʨʭʣʠʚʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ. 

ɺʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʝʭʥʽʯʥʽ ʥʘʫʢʠ ʩʪʘʶʪʴ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ. ɸʢʪʠʚʥʠʡ ʮʝʥʪʨ ʩʠʩʪʝʤʠ ñʥʘʫʢʘ-

ʪʝʭʥʦʣʦʛʽʷ-ʚʠʨʦʙʥʠʮʪʚʦò ʟʤʽʱʫʻʪʴʩʷ ʥʘ ʩʪʠʢ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʾ. ɼʣʷ 

ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡ ʤʘʰʠʥ ʪʨʝʙʘ ʧʨʦʚʦʜʠʪʠ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɼʆʉʃɯɼ ʯʠ ɽʂʉʇɽʈʀʄɽʅʊ ï ʬʦʨʤʘ ʧʽʟʥʘʥʥʷ ʦʙôʻʢʪʠʚʥʦʾ 

ʜʽʡʩʥʦʩʪʽ, ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʷʢʦʤʫ 

ʚʠʚʯʝʥʥʷ ʷʚʠʱ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʮʽʣʴʥʦ ʚʠʙʨʘʥʠʭ ʘʙʦ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʫʤʦʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʷʚʫ ʪʠʭ ʧʨʦʮʝʩʽʚ, 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʷʢʠʭ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʠʭ 

ʟʚôʷʟʢʽʚ ʤʽʞ ʷʚʠʱʘʤʠ. 

ɼʦʩʣʽʜ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʚ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷ. ɺʽʥ 

ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʪʨʫʯʘʪʠʩʷ ʚ ʜʦʩʣʽʜʞʫʚʘʥʝ ʷʚʠʱʝ, ʩʧʨʷʤʦʚʫʚʘʪʠ ʡʦʛʦ 

ʚ ʧʝʚʥʝ ʨʫʩʣʦ, ʧʦʚʪʦʨʶʚʘʪʠ ʡʦʛʦ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ ʽ ʪ.ʜ. 

ɺʠʥʠʢʘʶʯʠ ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʙʫʜʦʚ,: ʜʦʩʣʽʜ ʻ 

ʟʘʩʦʙʦʤ ʜʦʚʝʜʝʥʥʷ ʾʭʥʴʦʾ ʽʩʪʠʥʥʦʩʪʽ ʽ, ʨʘʟʦʤ ʟ ʪʠʤ, ʦʩʥʦʚʦʶ 

ʚʠʥʠʢʥʝʥʥʷ ʥʦʚʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ, ʜʞʝʨʝʣʦʤ ʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ. 

ʅʝʦʮʽʥʝʥʥʝ ʟʥʘʯʝʥʥʷ ʜʦʩʣʽʜ ʤʘʻ ʜʣʷ ʚʠʨʦʙʥʠʯʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʝ 

ʚʽʥ ʚʠʩʪʫʧʘʻ ʷʢ ʚʠʨʦʙʥʠʯʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. 

ʃʀɺɸʈʅɽ ɺʀʈʆɹʅʀʎʊɺʆ ʤʘʻ ʪʘʢʽ ʛʦʣʦʚʥʽ ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ: 

- ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ; 

- ʤʝʭʘʥʽʟʘʮʽʷ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʷ: ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʣʠʚʘʨʥʠʭ ʚʠʨʦʙʥʠʮʪʚ; 

- ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʠʚʘʨʥʠʭ ʩʧʣʘʚʽʚ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʣʝʛʫʚʘʥʥʷ ʽ 

ʤʦʜʠʬʽʢʫʚʘʥʥʷ ʣʠʚʘʨʥʠʭ ʩʧʣʘʚʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʤʝʪʦʜʘʤʠ ʧʘʩʠʚʥʦʛʦ ʯʠ ʘʢʪʠʚʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɽʊɸʇʀ ʇɼʈ: 

- ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ ʽ ʤʦʞʣʠʚʠʭ ʰʣʷʭʽʚ ʾʾ ʜʦʩʷʛʥʝʥʥʷ; ʨʦʟʨʦʙʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʧʣʘʥʫ ʽ ʧʨʦʛʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ; 

- ʧʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; ʫʩʪʘʥʦʚʣʝʥʥʷ 

ʭʘʨʘʢʪʝʨʫ ʟʘʜʘʯ, ʱʦ ʚʠʨʽʰʫʶʪʴʩʷ; 

- ʩʧʦʨʫʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦʾ ʫʩʪʘʥʦʚʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʥʝʾ 
ʜʦʩʣʽʜʞʝʥʴ ʯʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʙʣʘʜʥʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʽʜʨʦʟʜʽʣʫ; 

- ʘʥʘʣʽʟ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʜʦʜʘʪʢʦʚʦʾ ʥʘʫʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʨʦʟʨʦʙʢʘ ʨʦʙʦʯʦʾ ʛʽʧʦʪʝʟʠ ʽ ʚʠʙʽʨ ʪʝʭʥʽʯʥʠʭ, ʨʽʰʝʥʴ, ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ; 

- ʩʧʦʨʫʜʞʝʥʥʷ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʦʾ ʫʩʪʘʥʦʚʢʠ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘ ʥʝʾ ʜʦʩʣʽʜʞʝʥʴ ʯʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʧʽʚʧʨʦʤʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʙʣʘʜʥʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʽʜʨʦʟʜʽʣʫ; 
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- ʫʟʘʛʘʣʴʥʝʥʥʷ ʜʘʥʠʭ ʜʦʩʣʽʜʥʦ-ʧʨʦʤʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

ʫʪʦʯʥʶʚʘʥʥʷ; ʧʦʧʝʨʝʜʥʽʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʽ ʟʥʘʭʦʜʞʝʥʥʷ 

ʛʦʣʦʚʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʧʨʦʤʠʩʣʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ ʪʘ ʮʝʭʽʚ; 

- ʙʫʜʽʚʥʠʮʪʚʦ ʧʨʦʤʠʩʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ, ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʮʝʩʫ ʽ ʜʦʨʦʙʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʣʘʜʥʘʥʥʷ ʯʠ 

ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʧʽʜʨʦʟʜʽʣʫ; 

- ʨʦʟʨʦʙʢʘ ʦʩʪʘʪʦʯʥʦʾ ʪʝʦʨʽʾ ʟʘʧʠʪʘʥʥʷ ʯʠ ʾʾ ʫʪʦʯʥʝʥʥʷ; 

- ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʮʝʩʫ, ʢʦʥʩʪʨʫʢʮʽʡ ʦʙʣʘʜʥʘʥʥʷ 

(ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ) ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʦʨʽʾ; 

ʊʘʢʠʤ ʯʠʥʦʤ ʅɼʈ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʦʰʫʢʽʚ ʽ ʦʙʨʦʙʢʠ ʥʘʫʢʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ɯʅʌʆʈʄɸʎɯʗ ï ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʷʢʽ-ʥʝʙʫʜʴ ʧʦʜʽʾ, ʩʠʪʫʘʮʽʾ, ʯʠʶʩʴ 

ʜʽʷʣʴʥʽʩʪʴ ʪʦʱʦ. ʅʘʫʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʟʘʢʨʽʧʣʶʻʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ 

ʜʦʢʫʤʝʥʪʘʭ ʜʚʦʭ ʚʠʜʽʚ: ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʽ ʥʝʦʧʫʙʣʽʢʦʚʘʥʠʭ. 

ʆʇʋɹʃɯʂʆɺɸʅɯ ɼʆʂʋʄɽʅʊʀ: ʞʫʨʥʘʣʠ, ʙʶʣʝʪʝʥʽ, ʜʝʨʞʘʚʥʽ 

ʩʪʘʥʜʘʨʪʠ, ʦʧʠʩʠ ʚʠʥʘʭʦʜʽʚ, ʢʥʠʛʠ, ʤʦʥʦʛʨʘʬʽʾ, ʟʙʽʨʥʠʢʠ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʜʦʚʽʜʢʦʚʘ ʣʽʪʝʨʘʪʫʨʘ ʪʦʱʦ. 

ʅɽʆʇʋɹʃɯʂʆɺɸʅɯ ɼʆʂʋʄɽʅʊʀ: ʟʚʽʪʠ ʧʨʦ ʅɼʈ, ʜʠʩʝʨʪʘʮʽʾ, 

ʘʣʛʦʨʠʪʤʠ ʪʦʱʦ. 

ʅʘʫʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʝʨʚʠʥʥʦʶ ʽ ʚʪʦʨʠʥʥʦʶ. 

ʇɽʈɺʀʅʅɸ ɯʅʌʆʈʄɸʎɯʗ ʤʽʩʪʠʪʴʩʷ ʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ, 

ʟʙʽʨʥʠʢʘʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʤʦʥʦʛʨʘʬʽʷʭ, ʟʚʽʪʘʭ ʧʨʦ ʅɼʈ, ʜʠʩʝʨʪʘʮʽʷʭ 

ʪʦʱʦ. 

ɺʊʆʈʀʅʅɸ ɯʅʌʆʈʄɸʎɯʗ ʤʽʩʪʠʪʴʩʷ ʚ ʝʥʮʠʢʣʦʧʝʜʽʷʭ; 

ʜʦʚʽʜʥʠʢʘʭ, ʨʝʬʝʨʘʪʠʚʥʠʭ ʞʫʨʥʘʣʘʭ ʪʦʱʦ. 

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʚ ʨʝʬʝʨʘʪʠʚʥʠʭ ʞʫʨʥʘʣʘʭ 

ʪʠʧʫ ñʄʘʰʠʥʦʙʫʜʫʚʘʥʥʷò ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʋʅɯɺɽʈʉɸʃʔʅɸ 

ɼɽʉʗʊʂʆɺɸ ʂʃɸʉʀʌɯʂɸʎɯʗ (ʋɼʂ), ʜʝ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ ʫʤʦʚʥʦ 

ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 10 ʚʽʜʜʽʣʽʚ. ʇʨʠʢʣʘʜʥʽ ʥʘʫʢʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 6-ʛʦ 

ʚʽʜʜʽʣʫ. ɺʽʜʜʽʣ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 10 ʧʽʜʚʽʜʜʽʣʽʚ, ʧʽʜʚʽʜʜʽʣ ï ʥʘ 10 ʨʫʙʨʠʢ 

ʽ ʪ.ʜ. 10-12 ʮʠʬʨ ʽʥʜʝʢʩʫʶʪʴ ʙʫʜʴ-ʷʢʝ ʧʦʥʷʪʪʷ. 
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ʇʈʀʂʃɸɼ ˉ 4.1 

ɯʥʜʝʢʩ ʋɼʂ:  ʇʦʥʷʪʪʷ: 

621  ʣʠʪʚʦ 

621.74 ʣʠʚʘʨʥʝ ʚʠʨʦʙʥʠʮʪʚʦ 

621.74.04 ʩʧʝʮʽʘʣʴʥʽ ʚʠʜʠ ʣʠʪʪʷ 

621.74.06 ʦʙʣʘʜʥʘʥʥʷ ʣʠʚʘʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

621.744 ʬʦʨʤʫʚʘʥʥʷ 

621.745 ʧʣʘʚʢʘ 

621.746 ʨʦʟʣʠʚʢʘ 

621.747 ʦʯʠʩʪʢʘ ʽ ʦʙʨʦʙʢʘ ʣʠʪʚʘ 

621.74.043 ʣʠʪʪʷ ʢʦʢʽʣʴʥʝ ʽ ʪ.ʜ. 

 

ʇʘʪʝʥʪʥʽ ʜʦʢʫʤʝʥʪʠ ʩʠʩʪʝʤʘʪʠʟʫʶʪʴʩʷ ʧʦ ʄɯɾʅɸʈʆɼʅɯʁ 

ʂʃɸʉʀʌɯʂɸʎɯɰ ɺʀʅɸʍʆɼɯɺ (ʄʂɺ), ʜʝ ʫʩʷ ʩʫʢʫʧʥʽʩʪʴ ʟʥʘʥʴ 

ʫʤʦʚʥʦ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ 8 ʚʽʜʜʽʣʽʚ ʙʫʢʚʘʤʠ ʚʽʜ ɸ ʜʦ ʅ. ɺʽʜʜʽʣʠ 

ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʢʣʘʩʠ ï ʮʠʬʨʘʤʠ ʚʽʜ 01 ʜʦ 99. ʂʣʘʩʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʧʽʜʢʣʘʩʠ ï ʣʘʪʠʥʩʴʢʠʤʠ ʙʫʢʚʘʤʠ ʚʽʜ ɸ ʜʦ ʅ. ʇʽʜʢʣʘʩʠ ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ 

ʛʨʫʧʠ ʪʘ ʧʽʜʛʨʫʧʠ, ʧʨʠ ʮʴʦʤʫ ʮʠʬʨʠ ʛʨʫʧ ʽ ʧʽʜʛʨʫʧ ʨʦʟʜʽʣʷʶʪʴʩʷ 

ʢʦʩʦʶ ʨʠʩʦʶ. 

ʇʈʀʂʃɸɼ  ̄4.2 

ɯʥʜʝʢʩ ʄʂɺ: ʇʦʥʷʪʪʷ: 

ʉ 21 ʉ 5/04 ʦʜʝʨʞʘʥʥʷ ʩʪʘʣʽ ʚ ʧʦʣʫʤôʷʥʠʭ ʧʝʯʘʭ 

ʉ 21 ʉ 5/28 ʦʜʝʨʞʘʥʥʷ ʩʪʘʣʽ ʚ ʢʦʥʚʝʨʪʦʨʘʭ 

ʉ 21 ʉ 5752 ʦʜʝʨʞʘʥʥʷ ʩʪʘʣʽ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʧʝʯʘʭ 

ɺ 22 ɼ 7/00 ʚʽʜʣʠʚʢʘ ʟʣʠʚʢʽʚ 

ɺ 22 ɼ 11/00 ʙʝʟʧʝʨʝʨʚʥʝ ʣʠʪʪʷ ʤʝʪʘʣʽʚ 

ɼʣʷ ʧʦʰʫʢʽʚ ʽʥʜʝʢʩʽʚ ʻ ñɸʣʬʘʚʽʪʥʦ-ʧʨʝʜʤʝʪʥʽ ʧʦʢʘʟʥʠʢʠ ʋɼʂ ʪʘ 

ʄʂɺ ò. 

ʈʝʬʝʨʘʪʠʚʥʽ ʞʫʨʥʘʣʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʞʝ ʦʧʫʙʣʽʢʦʚʘʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʫ ʚʠʜʽ ʨʝʬʝʨʘʪʽʚ ʪʝʢʩʪʽʚ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʽʚ, ʙʶʣʝʪʝʥʽʚ, 

ʟʙʽʨʥʠʢʽʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʪʘ ʽʥʰʠʭ ʟʘʩʦʙʽʚ ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʆʩʥʦʚʥʠʤʠ ʬʦʨʤʘʤʠ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʶ ʣʽʪʝʨʘʪʫʨʦʶ ʻ 

ʢʦʥʩʧʝʢʪʫʚʘʥʥʷ, ʘʥʘʣʽʟʫʚʘʥʥʷ ʾ ʫʟʘʛʘʣʴʥʝʥʥʷ. ʅʘ ʢʘʨʪʢʘʭ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʘʥʦʪʘʮʽʾ, ʘ ʫ ʟʦʰʠʪʘʭ ï ʜʦʢʣʘʜʥʽ ʚʠʧʠʩʢʠ. 
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ɺʥʘʩʣʽʜʦʢ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʩʢʣʘʜʘʻʪʴʩʷ 

ʦʛʣʷʜ, ʪʦʙʪʦ ʩʪʠʩʥʝʥʠʡ ʚʠʢʣʘʜ ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʜʘʥʽʡ 

ʧʨʦʙʣʝʤʠ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʃʘʙʦʨʘʪʦʨʥʦ-ʧʨʦʤʠʩʣʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʴ 

ʤʝʪʦʜʘʤʠ: ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ 

ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦʙʪʦ ʤʝʪʦʜʘʤʠ ʩʧʦʩʪʝʨʽʛʘʥʥʷ ʽ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʧʨʦʤʠʩʣʦʚʠʭ ʜʘʥʠʭ. 

ʉʊɸʊʀʏʅɸ ʆɹʈʆɹʂɸ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ, ʪʦʙʪʦ ʟ 

ʨʦʟʤʽʱʝʥʥʷ ʜʘʥʠʭ ʚ ʪʘʙʣʠʮʷʭ ʘʙʦ ʥʘ ʦʢʨʝʤʠʭ ʢʘʨʪʢʘʭ. ʇʦʪʽʤ ʜʣʷ 

ʥʘʦʯʥʦʩʪʽ ʙʫʜʫʶʪʴʩʷ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʫʥʢʮʽʡ. 

ʇʨʠ ʮʴʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʜʙʽʨ ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ ʟʘʣʝʞʥʦʩʪʝʡ, 

ʟʥʘʡʜʝʥʠʭ ʥʘ ʛʨʘʬʽʢʘʭ. 

ʌʫʥʢʮʽʾ ʽ ʘʨʛʫʤʝʥʪʠ ʚʠʙʠʨʘʶʪʴ ʥʘ ʦʩʥʦʚʽ ʚʽʜʦʤʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʫʤʦʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʅʘ ʦʩʽ ʘʙʩʮʠʩ ʚʽʜʢʣʘʜʘʶʪʴ ʘʨʛʫʤʝʥʪ, ʘ ʥʘ ʦʩʽ ʦʨʜʠʥʘʪ ï ʬʫʥʢʮʽʶ. 

ɼʦʧʫʩʢʘʶʪʴ ʨʽʟʥʽ ʤʘʩʰʪʘʙʠ ʰʢʘʣ ʧʦ ʦʩʷʤ. ʐʢʘʣʘ ʥʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʧʦʚʠʥʥʘ ʧʦʯʠʥʘʪʠʩʷ ʟ ʥʫʣʷ: ʷʢ ʧʦʯʘʪʦʢ ʚʽʜʢʣʠʢʫ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʥʝ ʟ ʛʨʘʥʠʯʥʠʭ ʟʥʘʯʝʥʴ ʬʘʢʪʦʨʫ. 

ɺʽʩʽ ʛʨʘʬʽʢʘ ʤʦʞʫʪʴ ʤʘʪʠ ʣʽʥʽʡʥʫ ʰʢʘʣʫ ʘʙʦ ʣʦʛʘʨʠʬʤʽʯʥʫ ï 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʘʨʘʢʪʝʨʫ ʟʘʣʝʞʥʦʩʪʽ. ʅʘ ʦʜʥʦʤʫ ʛʨʘʬʽʢʫ ʤʦʞʥʘ 

ʨʦʟʤʽʱʘʪʠ ʜʝʢʽʣʴʢʘ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʝʤʧʽʨʠʯʥʽ ʽ ʪʝʦʨʝʪʠʯʥʽ ʣʽʥʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʯʠ 

ʨʝʛʨʝʩʽʾ. ʃʘʤʘʥʘ ʣʽʥʽʷ, ʧʨʦʚʝʜʝʥʘ ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʦʯʢʠ ʥʘ 

ʛʨʘʬʽʢʫ, ʥʘʟʠʚʘʻʪʴʩʷ ɽʄʇɯʈʀʏʅʆʖ ʃɯʅɯɭʖ ʈɽɻʈɽʉɯɰ. ɻʨʘʥʠʯʥʫ 

ʬʦʨʤʫ, ʜʦ ʷʢʦʾ ʚʦʥʘ ʧʨʘʛʥʝ ʧʨʠ ʥʝʦʙʤʝʞʝʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʩʧʦʩʪʝʨʝʞʝʥʴ (ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ), ʥʘʟʠʚʘʶʪʴ 

ʊɽʆʈɽʊʀʏʅʆʖ ʃɯʅɯɭʖ ʈɽɻʈɽʉɯɰ ï ʧʝʨʝʭʽʜ ʚʽʜ ʩʢʣʘʜʥʦʛʦ ʜʦ 

ʧʨʦʩʪʦʛʦ (ʨʠʩ 4.1). 

ʅʘʡʢʨʘʱʝ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

ʚʠʙʠʨʘʪʠ ʝʤʧʽʨʠʯʥʽ ʬʦʨʤʫʣʠ ʧʦ ʛʨʘʬʽʢʘʤ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʣʝʛʢʦ 

ʚʠʷʚʣʷʪʠ ʧʘʨʘʤʝʪʨʠ ʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʠʜʫ: 

y=b0+b1x (4.1) 

 

ʜʝ b0 ï ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʨʠ ʥʫʣʴʦʚʦʤʫ ʘʨʛʫʤʝʥʪʽ, ʪʦʙʪʦ ʧʨʠ 

x=0 ʤʘʻʤʦ y=b0 (ʨʠʩ. 4.2, ʘ); 

b1 ï ʪʘʥʛʝʥʩ ʥʘʭʠʣʫ ʧʨʷʤʦʾ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʜʦ ʦʩʽ ʘʙʩʮʠʩ, ʷʢʠʡ 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʜʚʦʭ ʪʦʯʦʢ ʪʦʙʪʦ ʢʦʣʠ b0=0, ʪʦ y=b1x 

ʯʠ b1=y/x. 
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ʊʦʜʽ 

b1=tgŬ=(y2 ï y1)/(x2 ï x1)   (4.2) 

 

ʊʦʯʥʽʩʪʴ ʨʽʚʥʷʥʥʷ ʟʘ ʬʦʨʤʫʣʦʶ (4.1) ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, 

ʥʘʩʢʽʣʴʢʠ ʧʦʙʫʜʦʚʘʥʘ ʧʨʷʤʘ ʟʘʣʝʞʥʽʩʪʴ ʙʣʠʟʴʢʘ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ. 

 

 
 

1 ï ɽʤʧʽʨʠʯʥʘ ʣʽʥʽʷ ʨʝʛʨʝʩʽʾ; 2 ï ʊʝʦʨʝʪʠʯʥʘ ʣʽʥʽʷ ʨʝʛʨʝʩʽʾ. 

ʂʦʦʨʜʠʥʘʪʠ PïO ï ʧʦ ʫʩʝʨʝʜʥʝʥʠʤ ʜʘʥʠʤ; 

ʮʠʬʨʠ ʧʦʨʷʜ ʟ ʪʦʯʢʘʤʠ ï ʢʽʣʴʢʽʩʪʴ ʫʩʝʨʝʜʥʝʥʠʭ ʜʘʥʠʭ 

ʈʠʩʫʥʦʢ 4.1 ï ʇʨʠʢʣʘʜ ʧʦʙʫʜʦʚʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʢʨʠʚʠʭ ʧʦ ʦʜʠʥʠʯʥʠʤ ʜʘʥʠʤ 

(ʢʦʦʨʜʠʥʘʪʠ AïB) 
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 ʘ                                            ʙ ʚ 

ʘ ï ʛʨʘʬʽʢ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ; ʙ ï ʛʨʘʬʽʢ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ;  

ʚ ï ʢʨʠʚʦʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚ ʩʧʨʷʤʦʚʘʥʦʤʫ ʚʠʜʽ ʧʽʩʣʷ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ 

ʈʠʩʫʥʦʢ 4.2 ï ɻʨʘʬʽʢʠ ʜʦ ʧʨʠʢʣʘʜʽʚ ˉ 4.3 ʪʘ 4.4 

 

ʇʈʀʂʃɸɼ ˉ 4.3 

ɼʽʙʨʘʪʠ ʝʤʧʽʨʠʯʥʫ ʬʦʨʤʫʣʫ ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʭ: 1, 2, 3, 4, 5, 6, 7; 

ʫ : 12,1; 19,2; 25,9; 33,2; 40,5; 46,4; 54,0. 

ɹʫʜʫʻʤʦ ʛʨʘʬʽʢ ʫ ʢʦʦʨʜʠʥʘʪʘʭ: ʭ (0-8) ï ʫ (0-60) (ʨʠʩ. 4.2, ʘ). 

ʆʜʝʨʞʫʻʤʦ ʧʨʷʤʫ ʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʷʢʽʡ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʷ 

(4.1). 

ɺʠʙʠʨʘʻʤʦ ʢʦʦʨʜʠʥʘʪʠ ʢʨʘʡʥʽʭ ʪʦʯʦʢ ʽ ʧʽʜʩʪʘʚʣʷʻʤʦ ʜʦ 

ʨʽʚʥʷʥʥʷ: 

54,2 = b0 + b1 Ā 7; 

12,1 = b0 + b1 Ā 1. 

 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʽ ʦʜʝʨʞʫʻʤʦ: 

41,9 = b1 Ā 6; b1 = 6,98; 

12,1 = b0 = 6,98 Ā 1; b0 = 5,12. 

 

ʊʦʜʽ ʝʤʧʽʨʠʯʥʘ ʬʦʨʤʫʣʘ ʧʨʠʡʤʘʻ ʚʠʜ: 

y = 5,12 + 6,98x 

ʇʽʜʩʪʘʚʣʷʻʤʦ ʟʥʘʯʝʥʥʷ ñxò ʽ ʦʜʝʨʞʫʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ñYpò: 

Yp = 12,1; 25.06; 40,02; 47,02; 54,0. 
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ɿʘʣʝʞʥʽʩʪʴ ʟʥʘʯʝʥʴ ñyò  ̔ ñYpò ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

ɺ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ, ʙʽʣʴʰ ʩʢʣʘʜʥʽ, 

ʥʽʞ ʧʨʷʤʦʣʽʥʽʡʥʽ. ɰʭ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʜʦ ʣʽʥʽʡʥʦʾ ʬʦʨʤʠ ʤʝʪʦʜʦʤ 

ɺʀʈɯɺʅʖɺɸʅʅʗ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʟʥʘʡʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ. ʊʠʧ 

ʝʤʧʽʨʠʯʥʦʾ ʬʦʨʤʫʣʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʚʠʛʣʷʜʦʤ ʢʨʠʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʥʘ 

ʛʨʘʬʽʢʫ. ɿ ʜʝʢʽʣʴʢʘ ʬʦʨʤʫʣ ʚʠʙʠʨʘʶʪʴ ʪʫ, ʷʢʘ ʥʘʡʧʦʚʥʽʰʝ ʦʧʠʩʫʻ 

ʜʦʩʣʽʜʥʽ ʜʘʥʽ ʽ ʚʽʜʧʦʚʽʜʘʻ ʪʝʦʨʝʪʠʯʥʽʡ ʤʦʜʝʣʽ ʧʨʦʮʝʩʫ. 

ʂʦʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʛʨʘʬʽʢ ʤʘʻ ʚʠʜ ʨʠʩ. 4.3, ʘ, ʪʦ 

ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʬʦʨʤʫʣʫ ʦʧʫʢʣʦʾ ʬʫʥʢʮʽʾ: 

y = b0 x
h1 

                                           (4.3) 

 

  
ʘ ï y=b0x

h1;   ʙ ï y=b0e
h1x; 

ʚ ï y=b0+b1/x;ʛ ï y=b0x
h1+c; 

ʜ ï y=b0e
h1x+c;   ʝ ï y=1/(b0+b1x) 

ʞ ï y=x2;   ʠ ï y=sin x;   ʢ ï 23+= ʭy ; 

ʣ ï y=x+2 ln x;   ʤ ï y=x3;   ʥ ï y=1/x 

 
ʈʠʩʫʥʦʢ 4.3 ï ɻʨʘʬʽʢʠ ʽ ʨʽʚʥʷʥʥʷ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ [5] 

 

ɼʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʢʨʠʚʦʾ ʣʽʥʽʾ ʟʨʦʙʠʤʦ ʟʘʤʽʥʠ: 

Y = lg y;    (4.4) 

X = lg x;    (4.5) 

B0 = lg b0.   (4.6) 

ʊʦʜʽ ʦʜʝʨʞʫʻʤʦ ʧʨʷʤʦʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʥʘ ʣʦʛʘʨʠʬʤʽʯʥʽʡ 

ʩʽʪʮʽ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʶ 4.1: 

Y = B0 + b1X 
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ʊʘʢʦʞ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʣʦʛʘʨʠʬʤʫʚʘʥʥʷ ʯʠ ʧʨʦʩʪʦʛʦ ʢʦʜʫʚʘʥʥʷ, 

ʢʨʠʚʦʣʽʥʽʡʥʽ ʟʘʣʝʞʥʦʩʪʽ ʙʫʜʴ-ʷʢʦʛʦ ʚʠʜʫ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʜʦ ʣʽʥʽʡʥʦʾ 

ʬʦʨʤʠ ʽ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ñʇʨʦʛʨʘʤʠ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʬʫʥʢʮʽʾ ʥʘ ʢʦʤʧôʶʪʝʨʥʽʡ ʤʦʚʽ 

ñɹɽʁʉɯʂò (ʜʦʜʘʪʦʢ ɸ). 

ʇʈʀʂʃɸɼ ˉ 4.4 

ɼʽʙʨʘʪʠ ʝʤʧʽʨʠʯʥʫ ʬʦʨʤʫʣʫ ʪʘʢʠʭ ʚʠʤʽʨʶʚʘʥʴ: 

ʭ: 1,0; 1,5; 2,0; 2,5; 3,0; 3,5; 4,0; 4,5. 

ʫ: 15,2; 20,6; 27,4; 36,7; 49,2; 66,0; 87,4; 117,5. 

ɹʫʜʫʻʤʦ ʛʨʘʬʽʢ ʚ ʢʦʦʨʜʠʥʘʪʘʭ: ʭ(0-5) ï ʫ(10-120) (ʨʠʩ. 4.26). 

ʆʜʝʨʞʫʻʤʦ ʢʨʠʚʦʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ, ʷʢʦʾ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʷʥʥʷ ʥʘ 

ʨʠʩ. 4.3: 

y = b0 e
h1x 

                                           (4.7) 

ʟʨʦʙʠʤʦ ʟʘʤʽʥʠ: 

Y = lg y;                                            (4.8) 

B0 = lg b0;                                          (4.9) 

M = lg e                                          (4.10) 

ʊʦʜʽ ʦʜʝʨʞʫʻʤʦ ʧʨʷʤʦʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʥʘ ʥʘʧʽʚʣʦʛʘʨʠʬʤʽʯʥʽʡ 

ʩʽʪʮʽ: 

Y = B0 = b1Mx                                                          (4.11) 

ʇʝʨʝʪʚʦʨʶʻʤʦ ʧʦʯʘʪʢʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʟʛʽʜʥʦ ʨʽʚʥʷʥʥʶ (4.8): 

ʋ(l gʫ) = 1,182; 1,31; 1,44; 1,56; 1,69; 1,82; 1,94; 2,07. 

ɹʫʜʫʻʤʦ ʛʨʘʬʽʢ ʫ ʥʘʧʽʚʣʦʛʘʨʠʬʤʽʯʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ: ʭ (0-5) -ʋ 

(1,1 -2,1) (ʨʠʩ. 4.2, ʚ). ʆʜʝʨʞʫʻʤʦ ʧʨʷʤʦʣʽʥʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʪʠʧʫ (4.11). 

ɺʠʙʠʨʘʻʤʦ ʢʦʦʨʜʠʥʘʪʠ ʢʨʘʡʥʽʭ ʪʦʯʦʢ ʽ ʧʽʜʩʪʘʚʣʷʻʤʦ ʾʭ ʜʦ ʨʽʚʥʷʥʥʷ 

(4.1): 

1,182 = B0 + b1M Ā 1,0 

2,070= B0 + b1M Ā 4,5 

ʈʦʟʚôʷʟʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʽ ʦʜʝʨʞʫʻʤʦ: 

0,888 = b1M Ā 3,5;   b1 = 0,888/ M Ā 3,5 

 

ʇʨʠ ʄ = 0,43429 ʦʜʝʨʞʫʻʤʦ b1= 0,584 

 

1,182=B0+0,584 Ā 0,43429 Ā 1,0;   ɺ0=0,93=lg b0 (ʨʽʚʥʷʥʥʷ 4.9); ʪʦʜʽ 

b0 = 8,511. 

ʊʦʜʽ ʝʤʧʽʨʠʯʥʘ ʬʦʨʤʫʣʘ ʧʨʠʡʤʘʻ ʚʠʜ: 

ʫ = 8,511e
0,584x 
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ʍʽʜ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ 

ʂʦʞʥʠʡ ʩʪʫʜʝʥʪ ʚʠʢʦʥʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ (ʪʘʙʣ. 4.1). 

ʊʘʙʣʠʮʷ 4.1 ï ɿʘʚʜʘʥʥʷ ʜʣʷ ʚʠʙʦʨʫ ʝʤʧʽʨʠʯʥʦʾ ʬʦʨʤʫʣʠ ʟ ʨʽʚʥʷʥʥʷ 4.7 

ˉˉ 

ʟʘʚ-

ʜʘʥʴ 

ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʫʟʛʽʜʥʦ ʟ ˉ ʟʘʚʜʘʥʥʷ ʧʨʠ ʟʥʘʯʝʥʥʽ ʘʨʛʫʤʝʥʪʫ ʭ 

1 2 3 4 5 6 7 8 

1 7,6 10,3 13,7 18,3 24,6 33,0 43,7 58,7 

2 4,6 7,3 10,7 15,3  21,6 30,0 40,7 55,7 

3 3,8 5ɼ 6,9 8,2 12,3 16,5 21,8 29,4 

4 6,8 8,1 9,9 11,2 15,3 19,5 24,8 32.4 

5 0,4 0,5 0,7 0,8 1,2 1,7 2,2 3,0 

6 3,4 3,5 3,7 3,8. 4,2 4,7 5,2 6,0 

7 8,0 10,1 13,0 18,0 24,8 33,0 44,0 59,0 

8 11,5 13,6 16,5 21,5 28,3 36,5 47,5 62,5 

9 16,0 21,4 28,2 37,5 50,0 66,8 88,2 118,3 

10 9,6 12,3 15,7 20,3 26,6 35,0 45,7 60,7 

11 5,8 7,1 8,9 10,2 14,3 18,5 23,8 31,4 

12 1,4 1,5 1,7 1,8 2,2 2,7 3,2 4,0 

13 14,6 20,0 26,8 36,1 48,6 65,4 86,8 116,9 

14 9,1 11,8 15,2 19,8     26,1 34,5 45,2 60,2 

15 4,0 6,7 10,1 14,7  21,0 29,4 40,1 55,1 

16 6,5 7,8 9,6 10,9 15,0 19,2 24,5 32,1 

17 3,7 3,8 4,0 4,1 4,5 5,0 5,5 6,3 

18 11,0 13,1 16,0 21,0 27,8 36,0 47,0 62,0 

19 15,0 20,4 27,2 36,5 49,0 65,8 87,2 117,3 

20 14,2 19,6 26,4 35,7 48,2 65,0 86,4 116,5 

21 2,8 4,1 5,9 7,2 11,3 15,5 20,8 28,4 

22 0,9 1,0 1,2 1,3 1,7 2,2 2,7 3,5 

23 3,0 5,1 8,0 13,0 19,8 28,0 39,0 54,0 

24 7,6 10,3 13,7 18,3 24,6 33,0 43,7 58,7 

25 5,4 5,5 5,7 5,8 6,2 6,7 7,2 8,0 

26 9,6 12,3 15,7 20,3 26,6 35,0 45,7 60,7 

27 10,8 12,1 13,9 15,2 19,3 23,5 28,8 36,4 

28 1,8 3,1 4,9 6,2 10,3 14,5 19,8 27,4 

29 13,4 13,5 13,7 13,8 14,2 14,7 15,2 16,0 

30 115,0 136,0 165,0 215,0 283,0 365,0 475,0 625,0 
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4.2 ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ 

ʄʝʪʘ ʟʘʥʷʪʪʷ ï ʦʩʚʦʾʪʠ ʤʝʪʦʜ ʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʜʚʦʤʘ 

ʬʘʢʪʦʨʘʤʠ. 

ɺʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ: 

-  ʟʥʘʪʠ ʪʝʦʨʽʶ ʤʝʪʦʜʽʚ ʨʝʛʨʝʩʽʡʥʦʛʦ, ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʽ 

ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʽʚ ʟʘʣʝʞʥʦʩʪʝʡ ʧʝʨʰʦʛʦ, ʜʨʫʛʦʛʦ ʪʘ ʽʥʰʠʭ 

ʧʦʨʷʜʢʽʚ; 

- ʫʤʽʪʠ ʟʥʘʡʪʠ ʜʦʩʪʦʚʽʨʥʝ ʨʽʚʥʷʥʥʷ ʤʝʪʦʜʦʤ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ. 

ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʇʨʠ ʛʨʘʬʽʯʥʦʤʫ ʧʽʜʙʦʨʽ ʝʤʧʽʨʠʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʥʠʤʠ 

ʪʦʯʢʘʤʠ ʻ ʛʨʘʥʠʯʥʽ ʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʦʜʝʨʞʘʥʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʚʩʴʦʤʫ ʤʘʩʠʚʫ ʜʦʩʣʽʜʥʠʭ ʜʘʥʠʭ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦ ʚʝʣʠʯʠʥʽ 

ʾʭ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʫ ʚʩʴʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʚʠʤʽʨʶʚʘʥʴ. ʅʘʡʢʨʘʱʽ ʧʘʨʘʤʝʪʨʠ ʝʤʧʽʨʠʯʥʠʭ ʨʽʚʥʷʥʴ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʄɽʊʆɼʆʄ ʅɸʁʄɽʅʐʀʍ ʂɺɸɼʈɸʊɯɺ (ʄʅʂ). 

 

I = (xmax ï xmin)/(1+3,322 ln n);                         (4.12) 

 

ʜʝ n  ï ʢʽʣʴʢʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. ɺ ʤʝʞʘʭ ʢʦʞʥʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʧʽʜʨʘʭʦʚʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ, ʷʢʫ ʽ ʧʦʟʥʘʯʘʶʪʴ ʥʘ ʛʨʘʬʽʢʫ 

(ʨʠʩ. 4.1, ʢʦʦʨʜʠʥʘʪʠ ʈ ï0). 

ʉʫʪʴ ʄʅʂ ʤʽʩʪʠʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʽʚ 

ʜʦʩʣʽʜʥʠʭ ʜʘʥʠʭ ʚʽʜ ʰʫʢʘʥʦʾ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. 

ʉʝʨʝʜʥʽʡ ʢʚʘʜʨʘʪ ʮʠʭ ʚʽʜʭʠʣʽʚ , ʪʦʙʪʦ ʜʠʩʧʝʨʩʽʷ (ɼ
2
), ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ 

ʬʦʨʤʫʣʠ: 

ɼ
2
 = В ὼ  ὼ Ⱦὲ;                               (4.13) 

ʜʝ ὼ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʘʨʛʫʤʝʥʪʫ; 

ɼ ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʡ ʚʽʜʭʠʣ. 

ʄʅʂ ʻ ʦʩʥʦʚʦʶ ʪʝʦʨʽʾ ʢʦʨʝʣʷʮʽʾ. ʂʆʈɽʃʗʎɯʗ ʚ ʧʝʨʝʢʣʘʜʽ ʟ 

ʣʘʪʠʥʩʴʢʦʾ ʦʟʥʘʯʘʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʦʥʷʪʴ, ʧʨʝʜʤʝʪʽʚ, ʬʫʥʢʮʽʡ. 

ʂʦʨʝʣʷʮʽʷ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʩʪʘʪʠʩʪʠʮʽ ï ʧʝʚʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʷʢʘ ʧʝʨʝʜʘʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤʠ ʧʝʨʰʦʛʦ, 

ʜʨʫʛʦʛʦ ʽ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ. ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʤʽʞ ñyò ʽ ñxò 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

b1 = [ n ×(xi yi) ï × xi × yi ]/[ n × ὼ ï (× xi ï (× xi )
2
];     (4.14) 

b0 = [ × yi/n ] ï [ bi × xi / n ]                               (4.15) 
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ʄʽʨʦʶ ʟʘʢʦʥʦʤʽʨʥʠʭ, ʪʦʙʪʦ ʉʊʆʍɸʉʊʀʏʅʀʍ, ʢʦʣʠʚʘʥʴ ñyò 

ʚʽʜ ñxò ̒ ʂʆɽʌɯʎɯɭʅʊ ʂʆʈɽʃʗʎɯɰ ñrò: 

 

r = [ n ×(xi yi) ï × xi × yi ]/ { [ n × ὼ ï (× xi)
2 
] [ n × ώ ï (× ώ )]

0,5 
 (4.16) 

 

ʜʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ: 

 

ï1 <  r  < +1                                         (4.17) 

 

ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ñyò ̔  ñxò 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʦ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (t) (ʪʘʙʣ. 4.2). 

 

ʊʘʙʣʠʮʷ 4.2 ï ɼʝʷʢʽ ʟʥʘʯʝʥʥʷ t-ʢʨʠʪʝʨʽʶ (ʉʪʴʶʜʝʥʪʘ) 

 

f  
Ŭ 

f  
Ŭ 

0,1 0,05 0,01 0,1 0,05 0,01 

1 6,31 12,7 63,66 6 1,94 2,45 3,71 

2 2,92 4,5 9,93 7 1,9 2,37 3,5 

3 2,35 3,18 5,84 8 1,86 2,31 3,36 

4 2,13 2,78 4,6 9 1,83 2,26 3,25 

5 2,02 2,57 4,03 10 1,81 2,23 3,17 

 

ὸ
ȿȿz Ȣ

                                           (4.18) 

ʗʢʱʦ    ὸ̑̏̈ὸ,                                                                       (4.19) 

ʪʦ ñrò ï ʟʥʘʯʫʱʠʡ; 

ʜʝ ὸ̑̏̈ ʽ ὸ ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʽ ʪʘʙʣʠʯʥʠʡ ʢʨʠʪʝʨʽʾ; 

Ŭ ï ʨʽʚʝʥʴ ʟʥʘʯʫʱʦʩʪʽ ʫ ʪʘʙʣ. 4.2; 

f ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʚʦʣʽ, ʷʢʝ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ: 

 

f = n                                             (4.20) 

ʇʦʚʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʟʥʘʭʦʜʠʪʴʩʷ, ʷʢ 

r + Ŭ                                            (4.21) 

ʯʠ   r + ɼr ;                                         (4.22) 

 

ʜʝ                                         ɼr = 
 

                                         (4.23) 
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ʇʈʀʂʃɸɼ ˉ 4.5 

ɼʽʙʨʘʪʠ ʝʤʧʽʨʠʯʥʫ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʟ 

ʧʨʠʢʣʘʜʫ  ̄4.3 ʤʝʪʦʜʦʤ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. 

ʉʢʣʘʜʘʻʤʦ ʢʦʨʝʣʷʮʽʡʥʫ ʪʘʙʣ. 4.3. 

 

ʊʘʙʣʠʮʷ 4.3 ï ʂʦʨʝʣʷʮʽʡʥʘ ʦʙʨʦʙʢʘ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ 

 

ix  
iy  2

ix  2

iy  
ii yx  

ix  
iy  2

ix  2

iy  
ii yx  

1 12,1 1 146,41 12,1 5 40,5 25 1640,25 202,5 

2 19,2 4 368,64 38,4 6 46,4 36 2152,96 278,4 

3 25,9 9 670,81 77,7 7 54,0 49 2916,00 378,0 

4 33,2 6 1102,24 132,8 Ɇ=28 =231,3 =140 =8997,31 =1119,9 

 

ɿ ʨʽʚʥʷʥʥʷ (4.14-4.16 ʽ 4.18) ʦʜʝʨʞʫʻʤʦ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ (b1 ʽ b0), ʢʦʨʝʣʷʮʽʾ (r) ʽ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (t): 

 

b1 = 
Ͻ ȟ Ͻ ȟ

Ͻ  
 = 6,95; 

 

b0 = 
ȟ
φȟωυϽ  = 5,23; 

 

r = 
Ͻ ȟ Ͻ ȟ

Ͻ Ͻ ȟ ȟ
 = 0,999; 

 

t = 
ȟ Ͻ Ȣ

ȟ
 = 5625,54. 

 

ɿ ʨʽʚʥʷʥʥʷ (4.20) ʦʜʝʨʞʫʻʤʦ ʟʥʘʯʝʥʥʷ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ ʚʦʣʽ (f): 

f = 7. 

 

y = 5,12 + 6,98x 

x = 1, 2, 3, 4, 5, 6, 7 

 

y = 12,1; 19,2; 25,9; 33,2; 40,5; 46,4; 54,0 

 

ɿ ʪʘʙʣʠʮʽ 4.2 ʦʜʝʨʞʫʻʤʦ ʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ ʧʨʠ f = 7 

ʽ Ŭ=0.01: 

ὸȟ = 3,5 
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ʇʦʨʽʚʥʶʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʝ ʽ ʪʘʙʣʠʯʥʝ ʟʥʘʯʝʥʥʷ t ï ʢʨʠʪʝʨʽʶ: 

ὸ̑̏̈ (5625,54) > tʪʘʙʣ (3,5) 

 

ɺʽʜʧʦʚʽʜʥʦ ʨʽʚʥʷʥʥʷʤ (4.19 ʽ 4.21) ʚʠʚʦʜʠʤʦ, ʱʦ  

r = + 0,999 + 0,01 

ʻ ʚʝʣʠʯʠʥʦʶ ʟʥʘʯʫʱʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ: 

ʨʦʟʨʘʭʫʥʢʦʚʦ-ʢʦʨʝʣʷʮʽʡʥʘ ʤʦʜʝʣʴ ʻ ʧʝʚʥʦʶ ʤʦʜʝʣʣʶ ʧʨʦʮʝʩʫ 

ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʜʘʥʠʭ ñxò ʽ ñyò. ʇʦʨʽʚʥʶʻʤʦ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʚʠʥʥʦʾ 

(ʧʨʠʢʣʘʜ 4.3) ʽ ʢʦʨʝʣʷʮʽʡʥʦʾ ʦʙʨʦʙʦʢ (ʧʨʠʢʣʘʜ 4.5) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʘʥʠʭ: 

y = 12,1; 19,2; 25,3; 33,2; 40,5; 46,4; 54,0; 

yʨ = 12,1; 19,08; 25,06; 33,04; 40,02; 47,02; 47,0; 54,0; 

ώ̑̋ = 12,18; 19,13; 26,08; 33,03; 39,984; 46,93; 53,88. 

 

ώ̑̋ = 5,23+6,95x   ʧʨʠ   r = +0,999+0,01 

ɺʠʟʥʘʯʠʤʦ ʜʠʩʧʝʨʩʽʾ ʜʣʷ ʧʝʨʚʠʥʥʦʾ ʽ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʝʡ ï 

ʟʛʽʜʥʦ ʟ ʨʽʚʥʷʥʥʷʤ (4.13): 

ˑ
В   

=[(12,1ï12,1)
2
+(19,2ï19,08)

2
+(25,9ï25,06)

2
+ 

+(33,2ï33,04)
2
+(40,5ï40,02)

2
+(46,4ï47)

2
+(54ï54)

2
]/7=0,1894; 

 

ˑ̋
 В   ̋ =[(12,1ï12,18)+(19,2ï19,13)

2
+(25,9ï26,08)

2
+ 

+(33,2ï33,03)
2
+(40,5ï39,98)

2
+(46,4ï46,93)

2
+(54ï53,88)

2
]/7=0,0898. 

 

ʊʘʢʠʤ ʯʠʥʦʤ ʜʠʩʧʝʨʩʽʷ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʦʜʝʣʽ ʤʝʥʰʝ ʜʠʩʧʝʨʩʽʾ 

ʧʝʨʚʠʥʥʦʾ ʤʦʜʝʣʽ: 

ˑ̋  (0,0898)  ˑ  (0,1894), 

ʱʦ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʻ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʾ 

ʤʦʜʝʣʽ. 

ɼʣʷ ʦʙʨʦʙʢʠ ʚʝʣʠʢʦʛʦ ʤʘʩʠʚʫ ɼʘʥʠʭ (ʙʽʣʴʰ 100 ʦʜʠʥʠʮʴ) 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ñʇʨʦʛʨʘʤʘ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʥʘ ʢʦʤʧôʶʪʝʨʥʽʡ ʤʦʚʽ ñɹɽʀʉɯʂ ɺ CORREGò (ʜʦʜʘʪʦʢ ɹ). 

ɹʘʛʘʪʦʬʘʢʪʦʨʥʠʤʠ ʚʟʘʻʤʦʜʽʷʤʠ ʟʘʡʤʘʻʪʴʩʷ ʤʥʦʞʠʥʥʘ ʢʦʨʝʣʷʮʽʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʆʄ ɭʉ ʚ ʆʎ ɿɼʊʋ ʟʘ ʧʨʦʛʨʘʤʘʤʠ: ñʄʥʦʞʠʥʥʘ 

ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷò ʽ ñʂʦʨʢʦʚʘ ʨʝʛʨʝʩʽʷò. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʘʢʝʪʘʭ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ñʨʦʙʦʯʦʛʦ ʤʽʩʮʷò 
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ʽʥʞʝʥʝʨʘ. ʅʘʧʨʠʢʣʘʜ ñɻʨʘʬʽʯʥʠʡ ɯʥʪʝʨʧʨʝʪʘʪʦʨ ɼʘʥʠʭò (GID) 

ʜʦʟʚʦʣʷʻ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʨʝʞʠʤʽ ʚʠʚʯʘʪʠ ʙʫʜʴ-ʷʢʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʟʘʣʝʞʥʦʩʪʽ ʟ ʛʨʘʬʽʯʥʠʤʠ ʽʥʪʝʨʧʨʝʪʘʮʽʷʤʠ ʽ ʦʜʝʨʞʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ 

ʬʦʨʤʫʣ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚ ʪʨʠʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʇʘʢʝʪ ñAUTOCADò 

ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʫ ʙʘʛʘʪʦʝʢʨʘʥʥʦʤʫ ʨʝʞʠʤʽ ʽ ʦʜʝʨʞʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʣʠʚʘʨʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʦʙʦʪʘ ʟ 

ʧʨʠʢʣʘʜʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʧʨʦʚʘʜʠʪʴʩʷ ʫ ʢʦʤʧôʶʪʝʨʥʦʤʫ ʢʣʘʩʽ 

ʢʘʬʝʜʨʠ. 

ʍʽʜ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ 

ʂʦʞʥʠʡ ʩʪʫʜʝʥʪ ʚʠʢʦʥʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ʧʦ ʜʦʙʠʨʘʥʥʶ 

ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ ʤʝʪʦʜʘʤʠ ʧʝʨʚʠʥʥʦʾ (ʧʨʠʢʣʘʜ 4.3) ʽ ʢʦʨʝʣʷʮʽʡʥʦʾ 

(ʧʨʠʢʣʘʜ 4.5) ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ (ʪʘʙʣ. 4.4). 

 

ʊʘʙʣʠʮʷ 4.4 ï ɿʘʚʜʘʥʥʷ ʜʦʙʦʨʫ ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ 

 

ˉˉ 

ʟʘʚ-

ʜʘʥʴ 

ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ( ʫ ) ʧʨʠ ʟʥʘʯʝʥʥʽ ʘʨʛʫʤʝʥʪʫ ( ʭ ) 

1 2 3 4 5 6 7 8 

1 8 12 24 29 40 45 56 60 

2 10 14 26 31 42 47 58 62 

3 10 19 25 37 44 53 58 69 

4 15 19 31 36 47 52 63 67 

5 15 24 30 41 48 57 62 73 

6 16 22 34 39 50 55 66 70 

7 16 25 31 42 49 58 63 74 

8 18 22 34 39 50 55 66 70 

9 18 25 31 42 49 59 63 74 

10 19 21 35 38 51 54 67 69 

11 20 24 36 41 52 57 68 72 

12 7 11 23 28 39 44 55 59 

13 9 13 25 30 41 46 57 61 

14 11 20 26 38 45 54 59 70 

15 14 18 30 35 46 51 62 66 

16 95 86 78 64 56 43 35 22 

17 96 87 79 65 57 44 36 21 

18 96 85 79 63 57 42 36 21 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.4 

 

ˉˉ 

ʟʘʚ-

ʜʘʥʴ 

ɿʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ( ʫ ) ʧʨʠ ʟʥʘʯʝʥʥʽ ʘʨʛʫʤʝʥʪʫ ( ʭ ) 

1 2 3 4 5 6 7 8 

19 98 89 74 66 54 45 33 20 

20 99 90 82 68 60 47 39 26 

21 100 90 75 65 55 45 35 20 

22 108 89 84 76 64 55 43 30 

23 195 186 178 164 156 143 135 122 

24 125 116 108 94 86 73 65 52 

25 130 121 113 99 91 78 70 57 

26 139 130 122 108 100 87 79 66 

27 190 181 173 159 151 138 130 117 

28 118 109 94 86 74 65 53 40 

29 99 89 74 64 54 44 34 19 

30 150 141 133 119 111 98 90 77 

4.3 ʇʌɽ ʽ ɼʌɽ 

ʄʝʪʘ ʟʘʥʷʪʪʷ ʦʩʚʦʾʪʠ ʤʝʪʦʜʠ ʧʦʚʥʦʛʦ ʽ ʜʨʦʙʦʚʦʛʦ ʬʘʢʪʦʨʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ (ʇʌɽ ʽ ɼʌɽ). 

ɺʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ: 

- ʟʥʘʪʠ ʪʝʦʨʽʶ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ; 

- ʫʤʽʪʠ ʧʦʙʫʜʫʚʘʪʠ ʄʘʪʨʠʮʽ ʇʌɽ ʽ ɼʌɽ ʽ ʨʦʟʨʘʭʫʚʘʪʠ ʤʦʜʝʣʽ 

ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʽʚ. 

ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʄʝʪʦʜʠ ʧʝʨʚʠʥʥʦʾ ʽ ʢʦʨʝʣʷʮʽʡʥʦʾ ʦʙʨʦʙʢʠ ʜʦʩʣʽʜʥʠʭ ʜʘʥʠʭ 

ʤʘʁʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʇɸʉʀɺʅʆɻʆ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɸʂʊʀɺʅʀʁ ɽʂʉʇɽʈʀʄɽʅʊ ʧʝʨʝʜʙʘʯʘʻ ʧʣʘʥʫʚʘʥʥʷ ʜʦʩʣʽʜʫ ʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʥʘ ʫʩʽʭ ʡʦʛʦ ʝʪʘʧʘʭ: ʜʦ 

ʧʦʩʪʘʥʦʚʢʠ ʜʦʩʣʽʜʽʚ, ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʫ, ʧʽʩʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʟ ʤʝʪʦʶ 

ʤʽʥʽʤʽʟʘʮʽʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʽʚ ʧʨʠ ʤʘʢʩʠʤʽʟʘʮʽʾ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʜʚʦʬʘʢʪʦʨʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʤʥʦʞʠʥʠ ʟʥʘʯʝʥʴ ʬʫʥʢʮʽʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ ʧʦʚʝʨʭʥʽ ñʛʦʨʙʘò ʟʽ ʟʛʣʘʞʫʚʘʥʦʶ 

ʚʝʨh ʠʥʦʶ (ʨʠʩ. 4.4), ʪʦʙʪʦ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʟ ʪʦʯʢʦʶ ʦʧʪʠʤʫʤʫ. 
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ʇʨʦʮʝʩ ʦʧʪʠʤʽʟʘʮʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʪʘʧʽʚ: ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʡʢʦʨʦʪʰʠʤ ʰʣʷʭʦʤ ñʤʘʡʞʝ ʩʪʘʮʽʦʥʘʨʥʦʾ ʦʙʣʘʩʪʽò ʽ ʾʾ ʦʧʠʩʫ. 

ʇʝʨʰʠʡ ʝʪʘʧ, ʷʢ ʧʨʘʚʠʣʦ ʻ ʦʧʠʩʦʤ ʣʽʥʽʡʥʦʾ ʽ ʤʦʜʝʣʽ ʽ ʪʦʜʽ ʚʽʥ 

ʥʘʟʠʚʘʻʪʴʩʷ ʐʃʗʍʆʄ ʇʆ ɻʈɸɼɯɭʅʊʋ ʯʠ ʂʈʋʊʀʄ ʉʍʆɼʆʄ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʘʨʽʶʶʪʴ ʫʩʽʤʘ ʬʘʢʪʦʨʘʤʠ ʽ ʙʫʜʫʶʪʴ ʪʘʢʫ 

ʣʽʥʽʡʥʫ ʤʦʜʝʣʴ: 

y = b0 + b1x1 + b2x2 + é bʢ xʢ                                              (4.24) 

ɸʥʘʣʽʟ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʜʘʻ ʥʘʧʨʷʤ ʨʫʭʫ ʽʟ ʚʠʭʽʜʥʦʾ ʪʦʯʢʠ. ʅʘ 

ʰʣʷʭʫ ʧʦ ʛʨʘʜʽʻʥʪʫ ʤʦʞʝ ʙʫʪʠ ʜʝʢʽʣʴʢʘ ʟʫʧʠʥʦʢ, ʜʝ ʚʽʜʧʦʚʽʜʥʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʽʚ ʩʪʘʚʠʪʴʩʷ ʥʝʚʝʣʠʢʘ ʩʝʨʽʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʥʘʩʪʫʧʥʠʡ ʢʨʦʢ. ʆʙʣʘʩʪʴ ʦʧʪʠʤʫʤʫ, ʥʘ 

ʜʨʫʛʦʤʫ ʝʪʘʧʽ, ʦʧʠʩʫʶʪʴ ʥʝʣʽʥʽʡʥʦʶ ʬʫʥʢʮʽʻʶ: 

y = b0 + b1x1 + b2x2 + é bʢ xʢ  + b12x1x2 + b13x1x3 + é +b(ʢ-1)ʢxʢ-1xʢ + 

é + b11ὼ + b22ὼ + + é+ bʢʢὼ̋                          (4.25) 

 

ɺʽʜ ʤʦʜʝʣʽ ʧʝʨʝʭʦʜʠʤʦ ʜʦ ʩʢʣʘʜʘʥʥʷ ʧʣʘʥʫ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʘʨʽʶʶʪʴʩʷ ʜʚʘ ʬʘʢʪʦʨʠ: x1  ̔x2. ʂʦʞʥʠʡ ʬʘʢʪʦʨ ʤʘʻ 

ʜʚʘ ʨʽʚʥʷ: +1 ʽ ï1 ,  ʘʙʦ ʩʢʦʨʦʯʝʥʦ: ñ+ò ʽ ñò . ʊʦʜʽ ʫʩʽ ʢʦʤʙʽʥʘʮʽʾ 

ʬʘʢʪʦʨʽʚ ʚʠʯʝʨʧʘʶʪʴʩʷ ʫ 4-ʭ ʦʧʠʪʘʭ (ʪʘʙʣ. 4.5): 

 

ʊʘʙʣʠʮʷ 4.5 ï ʄʘʪʨʠʮʷ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 2
2 

 
ˉ ʧʨʦʙʠ x1 x2 ʫ 

1 + + y1 

2 ï + y2 

3 + ï y3 

4 ï ï y4 

 

ɺ ʮʽʡ ʪʘʙʣʠʮ-̔ʤʘʪʨʠʮʽ ʨʷʜʢʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʽʟʥʠʤ ʧʨʦʙʘʤ, ʘ 

ʩʪʦʚʧʮʽ ï ʟʥʘʯʝʥʥʷʤ ʬʘʢʪʦʨʽʚ. ɺ ʧʝʨʰʽʡ ʧʨʦʙʽ ʦʙʠʜʚʘ ʬʘʢʪʦʨʘ 

ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ. ɺ ʜʨʫʛʽʡ ʧʨʦʙʽ: ʬʘʢʪʦʨ ñx1ò 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ; ʘ ʬʘʢʪʦʨ ñʭ2ò ï ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ ʽ 

ʪ.ʜ. ʊʘʢʽ ʪʘʙʣʠʮʽ ʥʘʟʠʚʘʶʪʴʩʷ ʄɸʊʈʀʎʗʄʀ ʇʃɸʅʋɺɸʅʅʗ 

ɽʂʉʇɽʈʀʄɽʅʊɯɺ. 
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y1-y2 ï ʽʟʦʣʽʥʽʾ ʨʽʚʥʦʛʦ ʚʠʭʦʜʫ ʬʫʥʢʮʽʾ ʫ= f (ʭ1,ʭ2); ʄ ï ʪʦʯʢʘ ʦʧʪʠʤʫʤʫ; 

(ʚʽʜ ʨʽʚʥʷ ʫ1 ʜʦ ʨʽʚʥʷ ʫ7 ï ʰʣʷʭ ʧʦ ʛʨʘʜʽʻʥʪʫ; 

ʚʽʜ ʨʽʚʥʷ ʫ7 ʜʦ ʪʦʯʢʠ ʄ ï ʰʣʷʭ ʚ ʦʙʣʘʩʪʽ ʦʧʪʠʤʫʤʫ). 

ʈʠʩʫʥʦʢ 4.4 ï ɻʝʦʤʝʪʨʠʯʥʝ ʟʦʙʨʘʞʝʥʥʷ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ (ñʛʦʨʙʘò ï ʧʘʨʘʙʦʣʦʾʜʘ) 

ʧʨʠ ʜʚʦʬʘʢʪʦʨʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʦʚʽ 

 

ɽʢʩʧʝʨʠʤʝʥʪ, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʦʚʘʥʽ ʫʩʽ: ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʾ ʨʽʚʥʽʚ 

ʬʘʢʪʦʨʽʚ, ʥʘʟʠʚʘʻʪʴʩʷ ʇʆɺʅʀʄ ʌɸʂʊʆʈʅʀʄ ɽʂʉʇɽʈʀʄɽʅʊʆʄ 

(ʇʌɽ). ʏʠʩʣʦ ʧʨʦʙ ʇʌɽ ï n ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʬʦʨʤʫʣʠ: 

n = P 
ʢ
; (4.26) 

ʜʝ P ï ʯʠʩʣʦ ʨʽʚʥʽʚ ʢʦʞʥʦʛʦ ʬʘʢʪʦʨʫ; 

ʢ ï ʯʠʩʣʦ ʘʨʛʫʤʝʥʪʽʚ. 
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ʄʘʪʨʠʮʷ ʇʌɽ ʜʣʷ ʜʚʦʭ ʨʽʚʥʽʚ (ʈ=2)  ʽ ñʢò ʬʘʢʪʦʨʽʚ 

ʜʦʙʫʜʦʚʫʻʪʴʩʷ ʽʟ ʤʘʪʨʠʮʽ 2
2
 (ʟ ʪʘʙʣ. 4.5) ʪʘʢʠʤ ʯʠʥʦʤ: ʜʦʥʠʟʫ 

ʧʦʚʪʦʨʶʻʪʴʩʷ ʤʘʪʨʠʮʷ 2
2
, ʘ ʧʨʘʚʦʨʫʯ ï ʧʦʩʣʽʜʦʚʥʦ ʧʦʜʚʦʶʻʪʴʩʷ ʯʠʩʣʦ 

ʟʥʘʢʽʚ ñ+ò ʽ ñò. ʊʘʢʠʤ, ʯʠʥʦʤ, ʩʪʦʚʧʝʮʴ ʜʣʷ x3 ï ʟ ʯʦʪʠʨʴʦʭ ʟʥʘʢʽʚ ñ+ò 

ʽ ʯʦʪʠʨʴʦʭ ʟʥʘʢʽʚ ñò, ʩʪʦʚʧʝʮʴ ʜʣʷ ñʭ3òï ʟ ʚʦʩʴʤʠ ʟʥʘʢʽʚ ñ+ò ʽ ʚʦʩʴʤʠ 

ʟʥʘʢʽʚ ñò ʽ ʪ.ʜ. (ʪʘʙʣ. 4.6). 

 

ʊʘʙʣʠʮʷ 4.6 ï ʄʘʪʨʠʮʷ ʇʌɭ ʚʽʜ 2
2
 ʜʦ 2

4 

 
ʇʣʘʥʠ ˉ 

ʧʨʦʙʠ 
ʭ0 ʭ1 ʭ2 ʭ3 ʭ4 ʫ 

 1 + + + + + y1 

        
22  2 + ï + + + y2 

3 + + ï + + y3 

     
32  

 

4 + ï ï + + y4 

5 + + + ï + y5 

 6 + ï + ï + y6 

 7 + + ï ï + y7 

 8 + ï ï ï + y8 
42  9 + + + + ï y9 

 10 + ï + + ï y10 

 11 + + ï + ï y11 

 12 + ï ï + ï y12 

 13 + + + ï ï y13 

 14 + ï + ï ï y14 

 15 + + ï ï ï y15 

 16 + ï ï ï ï y16 

 

ɺ ʮʽʡ ʪʘʙʣʠʮʽ ʜʦʜʘʥʠʡ ʩʪʦʚʧʝʮʴ ʜʣʷ ʬʘʢʪʦʨʘ ñx0ò. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʘʢʠʤʠ ʤʽʨʢʫʚʘʥʥʷʤʠ: 

- ʟʘ ʄʅʂ (ʤʝʪʦʜ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ) ʢʦʞʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʣʥ̔ʽʡʥʦʾ ʨʝʛʨʝʩʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

b1 = 
В

,                                          (4.27) 

ʜʝ n ï ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʧʨʦʙ; 

u ï ˉ ʧʨʦʙʠ; 

i ï ˉ ʘʨʛʫʤʝʥʪʫ. 
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-  ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʽ ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʤʘʻ ʬʦʨʤʫ: 

ώ ὦ  В ὦὼ;                                     (4.28) 

 

- ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʦʝʬʽʮʽʻʥʪʘ ñὦ ò ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʭʦʯʘ ʙ 
ʬʽʢʪʠʚʥʫ ʟʤʽʥʥʫ ñὼò ʷʢʘ ʫ ʚʩʽʭ ʧʨʦʙʘʭ ʤʘʻ ʟʥʘʯʝʥʥʷ ñ+1ò ʯʠ ñ+ò; 

ʪʦʤʫ ʡ ʜʦʜʘʥʠʡ ʩʪʦʚʧʝʮʴ ʜʣʷ ñὼò ʫ ʪʘʙʣ. 4.6. 

ʊʦʜʽ ʤʘʪʨʠʮʷ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 2
2
 (ʪʘʙʣ. 4.5) 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʪʘʢʝ ʨʽʚʥʷʥʥʷ: 

y = b0x0 + b1x1 + b2x2   ʯʠ   b0 + b1x1 + b2x2              (4.29) 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

(4.27): 

ὦ Ƞ         (4.30) 

 

ὦ Ƞ              (4.31) 

 

ὦ  .              (4.32) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʙʫʜʴ-ʷʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ ñbiò ʪʨʝʙʘ ʯʠʩʣʘʤ ʩʪʦʚʧʮʷ ñʫò ʧʨʠʧʠʩʘʪʠ ʟʥʘʢʠ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʩʪʦʚʧʮʷ ñʭiò, ʧʦʪʽʤ ï ʩʢʣʘʩʪʠ ʥʦʚʽ ʟʥʘʯʝʥʥʷ ñʫiò, ʘ ʨʝʟʫʣʴʪʘʪ ʧʦʜʽʣʠʪʠ 

ʥʘ ʯʠʩʣʦ ʧʨʦʙ ʤʘʪʨʠʮʽ ʧʣʘʥʫʚʘʥʥʷ. ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʛʨʝʩʽʾ ʪʘ 

ʡʦʛʦ ʟʥʘʢ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʢʣʘʜʫ ʜʘʥʦʛʦ ʘʨʛʫʤʝʥʪʫ ʜʦ ʚʝʣʠʯʠʥʠ 

ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʽʟʘʮʽʾ. 

ɺʘʨʽʶʶʯʠ ʜʚʦʤʘ ʘʨʛʫʤʝʥʪʘʤʠ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʧʦʚʝʨʭʥʶ ʚʽʜʛʫʢʫ 

ʥʘ ʨʠʩ. 4.4 ʢʚʘʜʨʘʪʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ ʟ ʬʦʨʤʫʣʠ (4.25): 

 

y = b0 + b1x1 + b2x2 + b12x1x2 + b11ὼ + b22ὼ                  (4.33) 

 

ɼʦʙʫʪʢʠ ñὼò ʽ ñὼò ʟʘʚʞʜʠ ʤʘʶʪʴ ʟʥʘʢ + , ʪʦʤʫ ʩʪʦʚʧʮʽ ñὼò ʽ 
ñὼò ʫ ʤʘʪʨʠʮʽ ʧʣʘʥʫʚʘʥʥʷ ʙʫʜʫʪʴ ʧʦʚʥʽʩʪʶ ʟʙʽʛʘʪʠʩʷ ʟʽ ʩʪʦʚʧʮʝʤ 

ñὼò, ʪʦʙʪʦ ʢʦʝʬʽʮʽʻʥʪʠ ñb0,b11ò ʪʘ ñb22ò ʦʮʽʥʠʪʠ ʦʢʨʝʤʦ ʥʝʤʦʞʣʠʚʦ, 

ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʚʠʤʦʛʘʤ ʄʅʂ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʟʥʘʢʠ ʩʪʦʚʧʮʷ ñx1x2ò 

ʙʫʜʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʟʥʘʢʽʚ ʩʪʦʚʧʮʽʚ ñx0,x1,x2ò. ʊʦʜʽ ʢʚʘʜʨʘʪʠʯʥʘ 

ʤʦʜʝʣʴ ʇʌɽ 2
2
 ʙʫʜʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʜ: 

y = b0 + b1x1 + b2x2 + b12x1x2                          (4.34) 

ʎʷ ʤʦʜʝʣʴ ʚʽʜʧʦʚʽʜʘʻ ʨʦʟʰʠʨʝʥʽʡ ʤʘʪʨʠʮʽ ʇʌɽ 2
2
 (ʪʘʙʣ. 4.7). 
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ʊʘʙʣʠʮʷ 4.7 ï ʈʦʟʰʠʨʝʥʘ ʤʘʪʨʠʮʷ ʇʌɽ 2
2 

 

ˉ ʧʨʦʙʠ x0 x1 x2 x1x2 ʫ 

1 + + + + y1 

2 + ï + ï y2 

3 + + ï ï y3 

4 + ï ï + y4 

 

ʎʷ ʪʘʙʣʠʮʷ ʧʦʢʘʟʫʻ, ʱʦ ʩʪʦʚʧʝʮʴ ñx1x2ò ʜʽʡʩʥʦ ʤʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʟʥʘʢʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ñb12ò ʟʘ ʬʦʨʤʫʣʦʶ (4.27): 

Â ȟ                                   (4.35) 

ʜʝ b12 ï ʝʬʝʢʪ ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʬʘʢʪʦʨʽʚ x1 ʽ ʭ2 ʯʠ ʝʬʝʢʪ ʧʘʨʥʦʾ 

ʚʟʘʻʤʦʜʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʨʦʟʰʠʨʝʥʘ ʤʘʪʨʠʮʷ ʇʌɽ 2
2
 ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʫ 

ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʄʅʂ: ʢʽʣʴʢʽʩʪʴ ʦʧʠʪʽʚ ʜʦʨʽʚʥʶʻ ʢʽʣʴʢʦʩʪʽ ʚʠʟʥʘʯʝʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʘʪʨʠʮʷ ʇʌɽ ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʷʢ 

ʣʥ̔ʽʡʥʫ ʪʘʢ ʽ ʥʝʣʽʥʽʡʥʫ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʙʫʜʴ-ʷʢʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʧʦʚʥʝ ʯʠʩʣʦ ʚʟʘʻʤʦʜʽʡ ὅ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʚʽʜʥʦʰʝʥʥʷ 

ʬʘʢʪʦʨʽʘʣʽʚ: 

ὅ
Ȧ

Ȧ Ȧ
                                        (4.36) 

 

ʇʈʀʂʃɸɼ ˉ 4.6 

ɺʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʟ ʤʘʪʨʠʮʽ ʇʌɽ 2
4
. ɿʘ ʬʦʨʤʫʣʦʶ 

(4.26) ʚʠʟʥʘʯʘʻʤʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ: 

n = p
k 
= 2

4 
= 16. 

 

ɿʘ ʬʦʨʤʫʣʘʤʠ (4.25 ʽ 4.36) ʚʠʟʥʘʯʘʻʤʦ ʘʨʛʫʤʝʥʪʠ ʪʘ ʾʭ 

ʢʦʝʬʽʮʽʻʥʪʠ: 

- ʦʩʥʦʚʽ ʝʬʝʢʪʠ: x0, x1, x2 , x3, x4 ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ b0, b1, b2, b3, b4; 

- ʧʘʨʥʽ ʚʟʘʻʤʦʜʽʾ ʬʘʢʪʦʨʽʚ: x1x2; x1x3; x1x4; x2x3; x2x4; x3x4 ʟ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ b12 ,b13 ,b14 ,b23 ,b24,b34; 

- ʧʦʪʨʽʡʥʽ ʚʟʘʻʤʦʜʽʾ ʬʘʢʪʦʨʽʚ: x1x2x3; x1x2x4; x1x3x4; x2x3x4 ʟ 

ʢʦʝʬʽʮʽʻʥʪʘʤʠ b123, b124, b134 , b234; 

- ʯʝʪʚʝʨʥʘ ʚʟʘʻʤʦʜʽʷ ʫʩʽʭ ʬʘʢʪʦʨʽʚ: x1x2x3 x4 ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ b1234. 



33 

 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʤʘʪʨʠʮʽ ʇʌɽ 2
4
 ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʽ ʦʮʽʥʠʪʠ 

ʪʘʢʝ ʥʝʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ: 

 

y = b0 + b1x1 + b2x2 + b3x3 + b4x4 + b12x1x2 + b13x1x3 + 

+ b14x1x4 + b23x2x3 + b24x2x4 + b34x3x4 + b123 x1x2x3 + 

+ b124 x1x2x4 + b134 x1x3x4 + b234 x2x3x4 + b1234 x1x2x3 x4          (4.37) 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʘʤʦʾ ʤʘʪʨʠʮʽ (ʪʘʙʣ. 4.8) ̔  ʨʽʚʥʷʥʥʷ (4.27): 

 

b0 = (y1 + y2 + y3 + y4 + y5 + y6 + y7 + y8 + y9 + y10 + 

+ y11 + y12 + y13 + y14 + y15 + y16 ) /16;                     (4.38) 

b0 = (y1 - y2 + y3 - y4 + y5 - y6 + y7 - y8 + y9 - y10 + 

+ y11 - y12 + y13 - y14 + y15 - y16 ) /16;                        (4.39) 

éééééééééééééééééééééééééé. 

b1234 = (y1 - y2 - y3 + y4 - y5 + y6 + y7 - y8 - y9 + y10 + 

+ y11 - y12 + y13 - y14 - y15 + y16 ) /16;                        (4.40) 

 

ɸʣʝ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦʙʪʦ ʥʘ ʝʪʘʧʽ 

ñʢʨʫʪʦʛʦ ʩʭʦʜʫò, ʥʝ ʪʨʝʙʘ ʙʫʜʫʚʘʪʠ ʥʝʣʽʥʽʡʥʫ ʤʦʜʝʣʴ ï ʜʦʩʠʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʽʜ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʯʠʩʣʦ ʧʨʦʙ ʇʌɽ, ʷʢ 

ʧʨʘʚʠʣʦ, ʧʦʤʽʪʥʦ ʧʝʨʝʚʠʱʫʻ ʯʠʩʣʦ ʢʦʝʬʽʮʽʻʥʪʽʚ ʣʽʥʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ. 

ʊʦʤʫ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʤʦʞʥʘ ʩʢʦʨʦʪʠʪʠ ʯʠʩʣʦ ʧʨʦʙ ʟʘ ʨʘʭʫʥʦʢ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʜʘʶʪʴ ʝʬʝʢʪʠ ʧʘʨʥʠʭ ʚʟʘʻʤʦʜʽʡ. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʨʽʚʥʷʥʥʽ ʇʌɽ 2
2 
(4.28) ʤʘʣʠʡ ʢʦʝʬʽʮʽʻʥʪ ñb12ò ʤʦʞʥʘ ʫʤʦʚʥʦ ʟʘʤʽʥʠʪʠ 

ʥʘ ñb3ò, ʘ ʜʦʙʫʪʦʢ ñx1x2ò ï ʥʘ ñʭ3ò: 

 

ñx1x2ò ſ ʭ3 , ʘ b12  ſ b3   (4.41) 

 

ʊʝʧʝʨ ʤʘʪʨʠʮʷ ʇʌɽ 2
2
 ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʢʦʨʦʯʝʥʫ ʤʘʪʨʠʮʶ 

ʜʣʷ ʪʨʴʦʭ ʬʘʢʪʦʨʽʚ (ʪʘʙʣ. 4.9). 

  



 

 

ʊʘʙʣʠʮʷ 4.8 ï ʄʘʪʨʠʮʷ ʇʌɽ 2
4 

 
ˉ
 
ʧ
ʨ
ʦ
ʙ
ʠ

 

ʭ0 ʭ1 ʭ2 ʭ3 ʭ4 ʭ1ʭ2 ʭ1ʭ3 ʭ1ʭ4 ʭ2ʭ3 ʭ2ʭ4 ʭ3ʭ4 ʭ1ʭ2ʭ3 ʭ1ʭ2ʭ4 ʭ1ʭ3ʭ4 ʭ2ʭ3ʭ4 ʭ1ʭ2ʭ3ʭ4 ʫ 

1 + + + + + + + + + + + + + + + + y1 

2 + ï + + + ï ï ï + + + ï ï ï + ï y2 

3 + + ï + + ï + + ï ï + ï ï + ï ï y3 

4 + ï ï + + + ï ï ï ï + + + ï ï + y4 

5 + + + ï + + ï + ï + ï ï + ï ï ï y5 

6 + ï + ï + ï + ï ï + ï + ï + ï + y6 

7 + + ï ï + ï ï + + ï ï + ï ï + + y7 

8 + ï ï ï + + + ï + ï ï ï + + + ï y8 

9 + + + + ï + + ï + ï ï + ï ï ï ï y9 

10 + ï + + ï ï ï + + ï ï ï + + ï + y10 

11 + + ï + ï ï + ï ï + ï ï + ï + + y11 

12 + ï ï + ï + ï + ï + ï + ï + + ï y12 

13 + + + ï ï + ï ï ï ï + ï ï + + + y13 

14 + ï + ï ï ï + + ï ï + + + ï + ï y14 

15 + + ï ï ï ï ï + + + + + + + ï ï y15 

16 + ï ï ï ï + + + + + + ï ï ï ï + y16 

 

 

3
4 



 

 

ʊʘʙʣʠʮʷ 4.9 ï ʉʢʦʨʦʯʝʥʘ ʤʘʪʨʠʮʷ ʧʣʘʥʫʚʘʥʥʷ ʜʣʷ 3-ʭ ʬʘʢʪʦʨʽʚ 

ˉ ʧʨʦʙʠ x0 x1 x2 x3 ſʭ1x2 ʫ 

1 + + + + y1 

2 + ï + ï y2 

3 + + ï ï y3 

4 +  ï ï + y4 

ɿ ʮʽʻʾ ʤʘʪʨʠʮʽ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʣʽʥʽʡʥʫ ʤʦʜʝʣʴ ʜʣʷ ʪʨʴʦʭ 

ʟʤʽʥʥʠʭ X:  

y = b0 + b1x1 + b2x2 + b3x3                                (4.42) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʦʨʦʯʝʥʘ ʤʘʪʨʠʮʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ ʯʦʪʠʨʴʦʭ 

ʧʨʦʙʘʭ ʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʦʪʠʨʠ ʢʦʝʬʽʮʽʻʥʪʠ: b0 , b1  , b2 ʪʘ b3 . 

ɺ ʮʽʡ ʤʘʪʨʠʮʽ ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ñb3ò ʧʦʚʥʽʩʪʶ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʚʝʣʠʯʠʥʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ñb12ò,  ʪʦʤʫ ʱʦ ʟʥʘʢʠ ʩʪʦʚʧʮʽʚ ñx3ò ʽ 

ñx1x2òʦʜʥʘʢʦʚʽ. ʂʦʣʠ ʧʦʙʫʜʫʻʤʦ ʩʪʦʚʧʮʽ ñx1x3ò̔  ñx2x3ò, ʪʦ ʟʥʘʢʠ 

ʮʠʭ ʩʪʦʚʧʮʽʚ: ñ+ò,ñ+ò,ñïò,ñïò ʽ ñ+ò, ñïò, ñ+ò, ñïò ʙʫʜʫʪʴ ʧʦʚʥʽʩʪʶ 

ʟʙʽʛʘʪʠʩʷ ʟʽ ʟʥʘʢʘʤʠ ʩʪʦʚʧʮʽʚ ñx2ò̔ ñx1ò(ʜʠʚ. ʪʘʙʣ.  4.9). ʊʦʜʽ  ̔

ʢʦʝʬʽʮʽʻʥʪʠ ñb13ò ʽ ñb23ò ʙʫʜʫʪʴ ʟʙʽʛʘʪʠʩʷ ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ñb2ò̔  ñb1ò. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʩʢʦʨʦʯʝʥʽʡ ʤʘʪʨʠʮʽ ʣʽʥʽʡʥʽ ʝʬʝʢʪʠ ʟʤʽʰʘʥʽ ʟ ʝʬʝʢʪʘʤʠ 

ʧʘʨʥʠʭ ʚʟʘʻʤʦʜʽʡ: 

b1  Oɼ ɼ ;                                      (4.43) 

b2  Oɼ ɼ ;                                      (4.44) 

b3  Oɼ ɼ .                                      (4.45) 

ɿʙʠʪʦʢ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʥʝʪʦʯʥʽʩʪʴ ʥʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ 

ʻ ʧʣʘʪʦʶ ʟʘ ʩʢʦʨʦʯʝʥʥʷ ʯʠʩʣʘ ʧʨʦʙ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ ʯʦʪʠʨʠ ʧʨʦʙʠ 

ʪʘʙʣ. 3.5, ̫ ʢʽ ʧʦʩʪʘʚʣʝʥʽ ʜʣʷ ʦʮʽʥʢʠ ʪʨʴʦʭ ʬʘʢʪʦʨʽʚ, ʻ ʧʦʣʦʚʠʥʦʶ ʇʌɽ, 

ʪʦʙʪʦ ɼʈʆɹʆɺʆʖ ʈɽʇʃɯʂʆʖ. 

ɼʨʦʙʦʚʽ ʨʝʧʣʽʢʠ ʫʤʦʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʷʢ ʈ
ʂ-ʃ
, ʜʝ ñʃò ï ʯʠʩʣʦ 

ʣʽʥʽʡʥʠʭ ʝʬʝʢʪʽʚ, ʧʨʠʨʽʚʥʷʥʠʭ ʜʦ ʝʬʝʢʪʽʚ ʚʟʘʻʤʦʜʽʡ. ʅʘʧʨʠʢʣʘʜ, 

ʇʌɽ 2
6
 ʤʘʻ 64 ʧʨʦʙʠ, ʘ ʡʦʛʦ ʧʽʚʨʝʧʣʽʢʘ ï 2

6-1
 ʤʘʻ 32 ʧʨʦʙʠ, ʡʦʛʦ 

ʯʚʝʨʪʴ ʨʝʧʣʽʢʘ 2
6-2

 ï 16 ʧʨʦʙ, ʦʜʥʘ ʚʦʩʴʤʘ ʨʝʧʣʽʢʠ ï 2
6-3

 ï 8 ʧʨʦʙ ʽ ʪ.ʜ. 

ʄʽʥʽʤʘʣʴʥʘ ʜʨʦʙʦʚʘ ʨʝʧʣʽʢʘ ʜʣʷ ʙʫʜʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ 

ʟʦʙʦʚôʷʟʘʥʘ ʚʢʣʶʯʘʪʠ ʥʝ ʤʝʥʰʝ (ʂ+1) ʧʨʦʙ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ (b1ïbk+b0) 

ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ʊʘʙʣ. 4.9 ʻ ʥʘʧʽʚʨʝʧʣʽʢʦʶ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ 2
3-1

, ʘ 

ʨʽʚʥʷʥʥʷ (4.40): x3ḳx1x2 ï ʻ ɻɽʅɽʈʋʖʏʀʄ ʉʇɯɺɺɯɼʅʆʐɽʅʅʗʄ. 

ʇʦʤʥʦʞʠʤʦ ʦʙʠʜʚʽ ʯʘʩʪʠʥʠ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʥʘ ñx3ò: 

ὼ ḳ ὼὼὼ                                     (4.46) 
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ʆʩʢʽʣʴʢʠ ñὼò =1, ʪʦ ʟ ʨʽʚʥʷʥʥʷ (4.46) ʦʜʝʨʞʠʤʦ ʪʘʢ ʟʚʘʥʠʡ 

ɺʀɿʅɸʏɸʖʏʀʁ ʂʆʅʊʈɸʉʊ: 

ρḳ ὼὼὼ                                      (4.47) 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʢʦʥʪʨʘʩʪʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʩʠʩʪʝʤʫ 

ʟʤʽʰʫʚʘʥʥʷ ʝʬʝʢʪʽʚ: 

ὼḳὼὼὼḳὼὼ                                    (4.48) 

ὼḳὼὼὼḳὼὼ                                    (4.49) 

ὼḳὼὼὼ ḳὼὼ                                    (4.50) 

ɽʢʩʧʝʨʠʤʝʥʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʨʦʙʦʚʠʭ ʨʝʧʣʽʢ ʥʘʟʠʚʘʻʪʴʩʷ 

ɼʈʆɹʆɺʀʄ ʌɸʂʊʆʈʅʀʄ ɽʂʉʇɽʈʀʄɽʅʊOʄ (ɼʌɽ). 

ʇʈʀʂʃɸɼ ˉ 4.7 

ɺʠʟʥʘʯʠʪʠ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʟ ʤʘʪʨʠʮʽ ɼʌɽ ʜʣʷ ʯʦʪʠʨʴʦʭ 

ʟʤʽʥʥʠʭ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ. 

ɺʠʟʥʘʯʘʻʤʦ ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʜʣʷ ʙʫʜʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ 

ʤʦʜʝʣʽ ʥʘ ʜʚʦʭ ʨʽʚʥʷʭ. 

ʇʽʚʨʝʧʣʽʢʘ ɼʌɽ 2
4-1 

 ʤʘʻ 8 ʧʨʦʙ, ʯʚʝʨʪʴ ʨʝʧʣʽʢʘ ɼʌɽ 2
4-2 

 ʤʘʻ 

4 ʧʨʦʙʠ. ɿʘ ʫʤʦʚʘʤʠ ʙʫʜʫʚʘʥʥʷ ʧʣʘʥʽʚ ɼʌɽ ʜʨʦʙʦʚʘ ʨʝʧʣʽʢʘ 

ʟʦʙʦʚôʷʟʘʥʘ ʚʢʣʶʯʘʪʠ (ʂ+1) ʧʨʦʙ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ (b1ïb4+b0) 

ʢʦʝʬʽʮʽʻʥʪʽʚ, ʪʦʙʪʦ ʥʝ ʤʝʥʰʝ ʧôʷʪʠ ʧʨʦʙ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʫʜʫʻʤʦ 

ʤʘʪʨʠʮʶ ɼʌɽ ʟ ʧʣʘʥʫ ʥʘʧʽʚʨʝʧʣʽʢʠ 2
4-1

 ʜʣʷ 8 ʧʨʦʙ. 

ɼʣʷ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʟʘʚʜʘʥʥʷ ʧʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʞʝ ʧʨʦʚʝʜʝʥʦ 

8 ʜʦʩʣʽʜʽʚ, ʷʢʽ ʜʘʣʠ ʪʘʢʽ ʫʤʦʚʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ñʫò: 

48,5; 40,0; 43,0; 40,0; 41,5; 43,0; 45,5; 41,0. 

ʉʢʣʘʜʘʻʤʦ ʤʘʪʨʠʮʶ ɼʌɽ 2
4-1

. 

ʊʘʙʣʠʮʷ 4.10 ï ʇʽʚʨʝʧʣʽʢʘ ɼʌɽ 2
4-1 
ʟ ʚʠʟʥʘʯʘʣʴʥʠʤ ʢʦʥʪʨʘʩʪʦʤ 

ρḳ ὼὼὼὼ 

ˉ ʧʨʦʙʠ x0 x1 x2 x3 x4ſʭ1x2ʭ3 ʭ1x2=ʭ3ʭ4 ʭ1x3=ʭ2ʭ4 ʭ1x4=ʭ2ʭ3 ʫ 

1 + + + + + + + + 48,5 

2 + ï + + ï ï ï + 40,0 

3 + + ï + ï ï + ï 43,0 

4 +  ï ï + + + ï ï 40,0 

5 +  + + ï ï + ï ï 41,5 

6 +  ï + ï + ï + ï 43,0 

7 +  + ï ï + ï ï + 45,5 

8 +  ï ï ï ï + + + 41,0 
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ɺ ʮʽʡ ʨʝʧʣʽʮʽ ʨʝʘʣʽʟʦʚʘʥʦ 8 ʧʨʦʙ ʜʣʷ ʦʜʝʨʞʘʥʥʷ 5 ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʣʽʥʽʡʥʦʾ ʨʝʛʨʝʩʽʾ. ʊʦʜʽ ʜʦʜʘʪʢʦʚʦ ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ 3 ʢʚʘʜʨʘʪʠʯʥʠʭ 

ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʦʜʝʨʞʘʥʥʷ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʥʘʧʽʚʢʚʘʜʨʘʪʠʯʥʦʾ 

ʤʦʜʝʣʽ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʘʣʴʥʦʛʦ ʢʦʥʪʨʘʩʪʫ ʟʥʘʭʦʜʠʤʦ ʩʠʩʪʝʤʫ 

ʟʤʽʰʫʚʘʥʥʷ ʝʬʝʢʪʽʚ: 

ὼḳὼὼὼὼḳὼὼ ὼ Ƞ                                             (4.51) 

b1  Oɼ ɼ ;              (4.52) 

ὼḳὼὼὼὼḳὼὼ ὼ Ƞ                                             (4.53) 

b2  Oɼ ɼ ;              (4.54) 

ὼḳὼὼ ὼὼḳὼὼ ὼ Ƞ                                             (4.55) 

b3  Oɼ ɼ ;              (4.56) 

ὼḳὼὼ ὼὼ ḳὼὼ ὼ ;                                            (4.57) 

b4  Oɼ ɼ ;              (4.58) 

ὼὼḳὼὼὼὼḳὼ ὼ ;                                            (4.59) 

b12  Oɼ ɼ ;            (4.60) 

ὼὼḳὼὼὼὼḳὼ ὼ Ƞ                                             (4.61) 

b13  Oɼ ɼ ;            (4.62) 

ὼὼḳὼὼὼὼ ḳὼ ὼ ;                                             (4.63) 

b14  Oɼ ɼ .             (4.64) 

 

ɺʽʜʧʦʚʽʜʥʦ ʨʽʚʥʷʥʥʶ (4.27) ʚʠʟʥʘʯʘʻʤʦ ʚʝʣʠʯʠʥʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʨʝʛʨʝʩʽʾ: 

b0 = (48,5+40,0+43,0+40,0+41,5+43,0+45,5+41,0)/8 = 42,81; 

b1 = (48,5- 40,0+43,0- 40,0+41,5- 43,0+45,5- 41,0)/8 = 1,813; 

b2 = (48,5+40,0- 43,0- 40,0+41,5+43,0- 45,5-41,0)/8 = 0,438; 

b3 = (48,5+40,0+43,0+40,0- 41,5- 43,0- 45,5-41,0)/8 = 0,063; 

b4 = (48,5- 40,0- 43,0+40,0- 41,5+43,0+45,5-41,0)/8 = 1.438; 

b12 = (48,5-40,0-43,0+40,0+41,5-43,0- 45,5+41,0)/8 = -0,063; 

b13 = (48,5- 40,0+43,0- 40,0- 41,5+43,0- 45,5+41,0)/8 =1,063; 

b14 = (48,5+40,0- 43,0- 40,0- 41,5- 43,0+45,5+41,0)/8 =0,938. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʢʣʘʜʘʻʤʦ ʣʽʥʽʡʥʫ ʤʦʜʝʣʴ: 

y = 42,81 + 1,813x1 + 0,438x2 + 0,063ʭ3 + 1,438x4. 

 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʽ ʥʘʧʽʚʢʚʘʜʨʘʪʠʯʥʫ ʤʦʜʝʣʴ: 

y=42,81+1,813ʭ1+0,438x2+0,063x3+1,438x4ï 

ï0,063ʭ1x2+1,063ʭ1x3+0,938ʭ1x4. 
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ʍʽʜ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ 

ʂʦʞʥʠʡ ʩʪʫʜʝʥʪ ʚʠʢʦʥʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʟʘʚʜʘʥʥʷ ʧʦ ʙʫʜʫʚʘʥʥʶ 

ʣʽʥʽʡʥʦʾ ʽ ʥʘʧʽʚʢʚʘʜʨʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʤʝʪʦʜʦʤ ɼʌɽ ʜʣʷ 4-ʭ ʟʤʽʥʥʠʭ ʥʘ 

ʜʚʦʭ ʨʽʚʥʷʭ ʚʽʜʧʦʚʽʜʥʦ ʪʘʙʣ. 4.11. 

 

ʊʘʙʣʠʮʷ 4.11 ï ɿʘʚʜʘʥʥʷ ʜʣʷ ʙʫʜʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʤʝʪʦʜʦʤ ɼʌɽ 
ˉˉ 

ʟʘʚ-

ʜʘʥʴ 

ʋʤʦʚʥʽ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ñyò ʜʣʷ 4-ʭ ʟʤʽʥʥʠʭ ʥʘ 2-ʭ ʨʽʚʥʷʭ 

y1 y2 y3 y4 y5 y6 y7 y8 

1 60 58 62 59 61 60 57 63 

2 59 60 58 61 62 60 59 61 

3 90 91 89 88 89 90 92 93 

4 600 580 620 590 610 600 570 620 

5 40 41 39 42 38 40 39 42 

6 35 36 34 33 37 36 35 33 

7 20 21 22 19 18 20 21 18 

8 25 26 27 23 24 25 27 23 

9 32 30 28 29 31 30 27 33 

10 37 35 33 34 36 35 32 38 

11 42 40 38 39 41 40 37 43 

12 7 9 12 11 10 9 13 10 

13 15 14 13 16 17 15 17 13 

14 16 15 14 13 17 15 17 14 

15 17 16 15 14 18 16 18 15 

16 150 155 145 158 160 152 148 150 

17 250 230 235 245 248 251 238 242 

18 180 190 185 192 187 179 191 188 

19 165 170 162 178 160 168 175 171 

20 225 230 231 221 220 228 229 224 

21 805 790 785 810 802 788 798 808 

22 770 750 760 765 755 758 772 762 

23 50 45 48 49 55 46 52 53 

24 38 42 45 35 37 48 39 44 

25 130 140 135 137 133 139 142 138 

26 500 480 490 510 530 520 540 550 

27 670 650 660 665 655 658 672 662 

28 280 290 285 295 298 301 288 292 

29 300 280 285 295 298 301 288 292 

30 115 120 112 128 110 118 125 121 
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4.4 ʐʣʷʭ ʧʦ ʛʨʘʜʽʻʥʪʫ 

ʄʝʪʘ ʟʘʥʷʪʪʷ ï ʦʩʚʦʾʪʠ ʤʝʪʦʜʠ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ɺʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʥʷʪʪʷ ʩʪʫʜʝʥʪʽ ʧʦʚʠʥʥʽ: 

- ʟʥʘʪʠ ʪʝʦʨʽʶ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʡʦʛʦ ʪʘʢʪʠʢʫ ʽ 

ʩʪʨʘʪʝʛʽʶ; 

- ʫʤʽʪʠ ʙʫʜʫʚʘʪʠ ʧʣʘʥ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʡʦʛʦ. 

ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʙʠʨʘʻʪʴʩʷ ʡʦʛʝ 

ʩʪʨʘʪʝʛʽʷ. ʇʝʨʰʘ ʯʘʩʪʠʥʘ ï ʰʣʷʭ ʧʦ ʛʨʘʜʽʻʥʪʫ ʫ ʥʘʧʨʷʤʢʫ ɼʦ ʦʙʣʘʩʪʽ 

ʦʧʪʠʤʫʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʦʚʘʜʠʪʴʩʷ ʤʝʪʦʜʦʤ ɼʌɽ. ɼʨʫʛʘ ʯʘʩʪʠʥʘ ï 

ʦʧʠʩ ʦʙʣʘʩʪʽ ʦʧʪʠʤʫʤʫ ʧʨʦʚʘʜʠʪʴʩʷ ʤʝʪʦʜʦʤ ʇʌɽ. 

ʑʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ: ʢʦʣʠʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʪʠʩʢʫ, ʭʽʤʽʯʥʦʛʦ ʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʩʠʨʦʚʠʥʠ, 

ʟʤʥ̔ʘ ʚʠʢʦʥʘʚʮʽʚ ʪʘ ʾʭ ʥʘʩʪʨʦʾʚ ʪʦʱʦ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ 

ʤʘʪʨʠʮʽ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʠ ʫ ʚʠʧʘʜʢʦʚʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʪʦʙʪʦ 

ʨʘʥʜʦʤʽʟʦʚʘʥʦ ʫ ʯʘʩʽ. ʇʨʦʮʝʩ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʧʘʜʢʦʚʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʨʦʙ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ (ʪʘʙʣ. 4.12) ʥʘʟʠʚʘʻʪʴʩʷ 

ʈɸʅɼʆʄɯɿɸʎɯɭʖ. 
 

ʊʘʙʣʠʮʷ 4.12 ï ʇʝʨʝʣʽʢ ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ (ʬʨʘʛʤʝʥʪ) 
 

56 66 25 32 38 64 70 26 27 67 77 40 04 34 63 

88 40 52 02 29 82 69 34 50 21 74 00 91 27 52 

. . . . . . . . . . . . . . . 

16 07 79 57 61 42 19 68 15 12 60 21 59 12 07 

 

ʇʨʦʙʠ, ʷʢʽ ʟʘʜʘʥʽ ʨʘʥʜʦʤʽʟʦʚʘʥʦʶ ʤʘʪʨʠʮʝʶ ʧʣʘʥʫʚʘʥʥʷ ɼʌɽ, 

ʤʦʞʥʘ ʨʦʙʠʪʠ ʧʦ ʦʜʥʦʤʫ ʨʘʟʫ, ʘ ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ, ʪʦʙʪʦ ʧʨʠ ʩʝʨʝʜ-

ʥʽʭ ʟʥʘʯʝʥʥʷʭ ʘʨʛʫʤʝʥʪʽʚ, ʪʨʝʙʘ ʨʦʙʠʪʠ ʩʝʨʽʶ ʦʜʥʘʢʦʚʠʭ ʧʨʦʙ (ʜʠʚ. 

ʪʘʙʣ. 4.10) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʤʠʣʢʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦʙʪʦ ʡʦʛʦ 

ʜʠʩʧʝʨʩʽʾ:  

ˑ̔
В   

ȟ                                       (4.65) 

ʜʝ Ù ï ʨʝʟʫʣʴʪʘʪ ñ̔-ʪʦòʾ ʧʨʦʙʠ ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ; 
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Ù  ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʫʩʽʭ ñnò ʧʨʦʙ ʥʘ ʦʩʥʦʚʥʦʤʫ 

ʨʽʚʥʽ , ʪʦʙʪʦ 

Ù  
В

 ;                                         (4.66) 

n ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʙ ʫ ʩʝʨʽʾ: 

n = (0,5-1,0) ʈ
ʂ-ʃ

;                                  (4.67) 

f1 ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʚʦʣʽ: 

f1= n ï const;                                      (4.68) 

ʜʝ ʢʦʥʩʪʘʥʪʦʶ ʻ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ñÙò. 
ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʙ ʨʘʥʜʦʤʽʟʦʚʘʥʦʾ ʤʘʪʨʠʮʽ ɼʌɽ 

ʨʦʟʨʘʭʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ ʽ ʦʮʽʥʶʶʪʴ ʉʊɸʊʀʉʊʀʏʅʋ 

ɿʅɸʏʋʑɯʉʊʔ ʢʦʞʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ. ɼʣʷ ʮʴʦʛʦ ʚʠʟʥʘʯʘʶʪʴ 

ʅɸɼɯʁʅʀʁ ɯʅʊɽʈɺɸʃ ʢʦʝʬʽʮʽʻʥʪʽʚ: 

æbi = +ὸ Ͻ ˑ  ;                                   (4.69) 

ʜʝ ὸ ï ʟʥʘʯʝʥʥʷ ʪʘʙʣʠʯʥʦʛʦ ʢʨʠʪʝʨʽʶ ʉʪʴʶʜʝʥʪʘ (ʪʘʙʣ.4.2); 

ˑ  ï ʦʜʥʘʢʦʚʝ ʜʣʷ ʫʩʽʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʨʝʩʽʾ ʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʫ ʚʽʜ ʩʧʨʘʚʞʥʴʦʛʦ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ; ʚ ʫʤʦʚʘʭ ʢʦʜʫʚʘʥʥʷ: 

 ˑ   Ȣ                                      (4.70) 

ʂʦʝʬʽʮʽʻʥʪ ʤʘʻ ʩʪʘʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ, ʢʦʣʠ ʡʦʛʦ ʘʙʩʦʣʶʪʥʘ 

ʚʝʣʠʯʠʥʘ, ʪʦʙʪʦ ʤʦʜʫʣʴ ʢʦʝʬʽʮʽʻʥʪʘ, ʙʽʣʴʰʝ ʥʘʜʽʡʥʦʛʦ ʽʥʪʝʨʚʘʣʫ : 

|bi| æbi ὸ ˑ                                     (4.71) 

 

ʊʦʙʪʦ ʤʦʜʫʣʴ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʛʨʝʩʽʾ ʧʦʚʠʥʝʥ ʙʫʪʠ ʚ ñiò ʨʘʟʽʚ 

ʙʽʣʴʰʝ ʡʦʛʦ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʤʠʣʢʠ. 

ʂʦʝʬʽʮʽʻʥʪʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ, 

ʚʠʢʣʶʯʘʶʪʴʩʷ ʟ ʤʦʜʝʣʽ, ʘʣʝ ʬʘʢʪʦʨʠ, ʷʢʽ ʤʘʶʪʴ ʥʝʟʥʘʯʫʱʽ 

ʢʦʝʬʽʮʽʻʥʪʠ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʥʘ ʩʝʨʝʜʥʴʦʤʫ 

ʨʽʚʥʽ. 

ʇʽʩʣʷ ʦʜʝʨʞʘʥʥʷ ʩʢʦʨʦʯʝʥʦʾ ʤʦʜʝʣʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ 

ɸɼɽʂɺɸʊʅɯʉʊʔ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ (ʜʦʜʘʪʦʢ ɺ). ʂʦʣʠ  

Ὂ  Ὂ                                          (4.72) 

ʪʦ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ. ɺ ʮʽʡ ʬʦʨʤʫʣʽ F p  ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʢʨʠʪʝʨʽʡ, 

ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

&
ˑ̏ ̅

ˑ̔
                                           (4.73) 
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ʜʝ ̔ˑ ï ʜʠʩʧʝʨʩʽʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʬʦʨʤʫʣʠ (4.65); 

ˑ̏  ̅ ï ʜʠʩʧʝʨʩʽʷ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

ˑ̏ ̅  В Ù  Ù ȾÆ                           (4.74) 

ʜʝ Ù ï ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʡ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʩʢʦʨʦʯʝʥʦʾ 

ʤʦʜʝʣʽ; 

Æ ï ʯʠʩʣʦ ʩʪʫʧʝʥʽʚ ʚʦʣʽ ʧʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʦʩʽ ʪʘʙʣʠʮʽ ʢʨʠʪʝʨʽʶ 

ʌʽʰʝʨʘ, ʚʦʥʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Æ Î + ρ                                   (4.75) 

 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʤʦʞʣʠʚʽ ʪʘʢʽ ʚʠʧʘʜʢʠ: 

- ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ; ʻ ʜʝʢʽʣʴʢʘ ʟʥʘʯʫʱʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ; 

ʪʦʜʽ ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʦ ʩʪʘʜʽʾ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò; 

- ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ, ʘʣʝ ʦʜʠʥ ʽʟ ʟʥʘʯʫʱʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 
ʜʫʞʝ ʧʝʨʝʚʠʱʫʻ ʟʥʘʯʝʥʥʷ ʽʥʰʠʭ; ʪʦʜʽ ʪʨʝʙʘ ʟʤʽʥʠʪʠ ʤʝʞʽ ʚʘʨʽʶʚʘʥʥʷ 

ʘʨʛʫʤʝʥʪʽʚ ʽ ʧʦʚʪʦʨʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪ; 

- ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʘʜʝʢʚʘʪʥʘ, ʘʣʝ ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʥʝʟʥʘʯʫʱʽ; ʪʦʜʽ 
ʪʨʝʙʘ ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʚʘʨʽʶʚʘʥʥʷ ʘʨʛʫʤʝʥʪʽʚ ʽ ʧʦʚʪʦʨʠʪʠ ʝʢʩʧʝʨʠ-

ʤʝʥʪ; 

- ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʥʝʘʜʝʢʚʘʪʥʘ; ʪʦʜʽ ʪʨʝʙʘ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 
ʧʽʚʢʚʘʜʨʘʪʠʯʥʫ ʤʦʜʝʣʴ (ʜʠʚ. ʧʨʠʢʣʘʜ ˉ 4.7) ʯʠ ʧʦʚʪʦʨʠʪʠ ʜʦʩʣʽʜʠ 

ʤʝʪʦʜʦʤ ʇʌɽ. 

ʇʽʩʣʷ ʧʝʨʰʦʛʦ ʝʪʘʧʫ ʧʝʨʰʦʾ ʯʘʩʪʠʥʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʦʪʨʠʤʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʣʽʥʽʡʥʘ ʬʫʥʢʮʽʷ ʚʽʜʛʫʢʫ ʪʠʧʫ: 

y = b0+b1x1+b2x2+é+bkxk . 

 

ʊʝʧʝʨ ʪʨʝʙʘ ʟʥʘʡʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʽʟ ʪʦʯʢʠ ʫ ʩʝʨʝʜʠʥʽ 

ʚʠʚʯʝʥʦʾ ʟʦʥʠ ʜʦ ʟʦʥʠ ʦʧʪʠʤʫʤʫ. ʎʝ ʽ ʻ ʰʣʷʭ ʧʦ ʛʨʘʜʽʻʥʪʫ, ʨʫʭ ʧʦ 

ʥʘʡʢʨʫʪʽʰʦʤʫ ʩʭʠʣʫ. ʎʝʡ ʤʝʪʦʜ ʥʘʟʠʚʘʻʪʴʩʷ ʄɽʊʆɼʆʄ ñʂʈʋʊʆɻʆ 

ʉʍʆɼʋò. 

ʉʫʪʴ ʤʝʪʦʜʘ ʚ ʪʦʤʫ, ʱʦ ʜʽʣʷʥʢʘ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ 

ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʧʣʦʱʠʥʦʶ (ʨʠʩ. 4.5) ʽ ʚ ʪʦʯʮʽ ʦʩʥʦʚʥʦʛʦ ʨʽʚʥʷ (ɼʦ) 

ʧʨʦʚʘʜʠʪʴʩʷ ɼʌɽ. ɿʥʘʢʠ ʜʦʜʘʚʘʥʥʷ ʯʠ ʚʽʜʥʽʤʘʥʥʷ ʪʘ ʚʝʣʠʯʠʥʠ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʢʘʟʫʶʪʴ ʚ ʷʢʦʤʫ ʥʘʧʨʷʤʽ (ɸ0-ɺ3) ʽ ʥʘ ʩʢʽʣʴʢʠ ʦʜʠʥʠʮʴ 

ʚʘʨʽʶʚʘʥʥʷ ʪʨʝʙʘ ʟʤʽʥʠʪʠ ʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʬʘʢʪʦʨʘ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʨʽʚʥʷ. ɺ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʚʠʢʦʥʫʶʪʴ ʩʝʨʽʶ ʢʨʦʢʽʚ (ɸ0ïɸʟ, ɸ3ï
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ɺ1, ɺ1ïɺ2) ʜʦ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 

ʦʧʪʠʤʽʟʘʮʽʾ. 

ʆʧʝʨʘʮʽʷ ʧʨʦʚʘʜʠʪʴʩʷ, ʜʦʢʠ, ʧʦʩʪʫʧʦʚʦ, ʫʩʽ ʢʦʝʬʽʮʽʻʥʪʠ ʨʝʛʨʝʩʽʾ 

ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʟʨʦʙʣʷʪʴʩʷ ʥʝʟʥʘʯʫʱʠʤʠ, ʘ ʩʘʤʽ ʘʨʛʫʤʝʥʪʠ ʙʫʜʫʪʴ 

ʟʘʢʨʽʧʣʝʥʽ ʟʘ ʧʝʚʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʭʽʜ ʜʦ ʟʦʥʠ 

ʦʧʪʠʤʫʤʫ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ. 

ɸʣʝ, ʱʦʙ ʥʝ ʧʨʦʩʢʦʯʠʪʠ ʤʠʤʦ ʪʦʯʢʠ ʦʧʪʠʤʫʤʫ (ʄ), ʷʢ ʮʝ 

ʚʽʜʙʫʣʦʩʷ ʟ ʪʦʯʢʦʶ ɺ3 ʥʘ ʨʠʩ. 4.5, ʪʨʝʙʘ ʩʢʦʨʦʯʫʚʘʪʠ ʢʨʦʢʠ ʥʘ 

ʢʦʞʥʦʤʫ ʥʦʚʦʤʫ ʝʪʘʧʽ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò. ɼʣʷ ʮʴʦʛʦ, ʟʘʤʽʩʪʴ ʽʩʥʫʶʯʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʚʘʨʽʶʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʬʘʢʪʦʨʘ ñæxiò, ʽʥʪʫʾʪʠʚʥʦ ʧʨʠʡʤʘʻʤʦ 

ʥʦʚʠʡ, ʤʝʥʰʠʡ ʽʥʪʝʨʚʘʣ ʚʘʨʽʶʚʘʥʥʷ ñæiò. ʊʦʜʽ ʥʦʚʽ ʽʥʪʝʨʚʘʣʠ 

ʚʘʨʽʶʚʘʥʥʷ ʜʣʷ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʢʦʛʦ 

ʨʽʚʥʷʥʥʷ: 

  

 
                                         (4.76) 

 

ʊʝʧʝʨ ʧʣʘʥ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò ʩʢʣʘʜʘʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 

- ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ñxiò ʚ ʧʝʨʰʽʡ ʧʨʦʙʽ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʨʽʚʥʷ ʮʴʦʛʦ ʘʨʛʫʤʝʥʪʫ ñὼò ʥʘ ʚʝʣʠʯʠʥʫ ʥʦʚʦʛʦ 

ʽʥʪʝʨʚʘʣʫ ʚʘʨʽʶʚʘʥʥʷ ñæiò ʟʽ ʟʥʘʢʦʤ, ʚʽʜʧʦʚʽʜʥʠʤ ʟʥʘʢʫ ʢʦʝʬʽʮʽʻʥʪʘ 

ʮʴʦʛʦ ʬʘʢʪʦʨʘ: 

    ὼ
ȿ
 ὼ
ȿ
ῳὭ                                       (4.77) 

ʜʝ ʫʩʽ ʧʘʨʘʤʝʪʨʠ ʟʘʧʠʩʘʥʽ ʫ ʥʝʢʦʜʦʚʘʥʽʡ ʬʦʨʤʽ; 

- ʟʥʘʯʝʥʥʷ ʬʘʢʪʦʨʘ ñʭiò ʚ ʜʨʫʛʽʡ ʽ ʥʘʩʪʫʧʥʠʭ ʧʨʦʙʘʭ 

ʧʨʦʜʦʚʞʫʶʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʯʠ ʟʤʝʥʰʫʚʘʪʠʩʴ ʚʽʜʧʦʚʽʜʥʦ ʬʦʨʤʫʣʽ 

(4.77); 

- ʬʘʢʪʦʨʠ, ʷʢʽ ʤʘʶʪʴ ʥʝʟʥʘʯʫʱʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʬʽʢʩʫʶʪʴʩʷ ʫ ʧʣʘʥʽ 
ñʢʨʫʪʦʛʦ ʩʭʦʜʫò ʥʘ ʦʩʥʦʚʥʦʤʫ, ʪʦʙʪʦ ʩʝʨʝʜʥʴʦʤʫ ʨʽʚʥʽ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ. 



43 

 

 

 
y1ïy6 ï ʽʟʦʣʽʥʽʾ ʨʽʚʥʦʛʦ ʚʠʭʦʜʫ ʬʫʥʢʮʽʾ ʚʽʜʛʫʢʫ y=f(x1,x2);  

ɸ0 ï ʦʩʥʦʚʥʠʡ ʨʽʚʝʥʴ; ɸ1ïɸ4 ï ʧʦʯʘʪʢʦʚʽ ʩʧʨʦʙʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʫ ʨʫʭʫ; 

ɺ1ïɺ3 ï ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʽʜ ʯʘʩ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò; ʄ ï ʪʦʯʢʘ ʦʧʪʠʤʫʤʫ 

ʈʠʩʫʥʦʢ 4.5 ï ʉʭʝʤʘ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò ʧʦ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʚ ʟʦʥʽ ʦʧʪʠʤʫʤʫ 

 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʛʽʜʥʦ ʟ ʧʣʘʥʦʤ ñʢʨʫʪʦʛʦ 

ʩʭʦʜʫò ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʦʚʝ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ, ʦʮʽʥʶʻʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʘ 

ʟʥʘʯʫʱʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʥʦʚʦʾ ʤʦʜʝʣʽ ʪʘ ʧʝʨʝʚʽʨʷʻʪɹ ʩʷ ʘʜʝʢʚʘʪʥʽʩʪʴ 

ʮʽʻʾ ʤʦʜʝʣʽ. 

ʇʨʦʮʝʩ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʜʦ ʪʦʛʦ ʯʘʩʫ, ʧʦʢʠ ʥʝ 

ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʟ ʦʜʥʠʤ ʟʤʽʥʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʭʽʜ ʚ ʦʙʣʘʩʪʴ ʦʧʪʠʤʫʤʫ. ʊʦʜʽ ʥʘʩʪʘʻ ʜʨʫʛʘ ʯʘʩʪʠʥʘ 

ʩʪʨʘʪʝʛʽʾ ʧʣʘʥʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ: ʰʣʷʭ ʚ ʦʙʣʘʩʪʽ ʦʧʪʠʤʫʤʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʇʌɽ. 

ʇʈʀʂʃɸɼ ˉ 4.8 

ɺʠʟʥʘʯʠʪʠ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʽ ʧʦʙʫʜʫʚʘʪʠ ʧʣʘʥ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò 

ʧʦ ʛʨʘʜʽʻʥʪʫ ʚ ʦʙʣʘʩʪʴ ʦʧʪʠʤʫʤʫ ʟ ʪʘʢʠʭ ʜʘʥʠʭ: 

- ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ („̃) ʩʪʘʣʽ ʤʘʨʢʠ 15ʉɻ ʻ ʬʫʥʢʮʽʻʶ ʭʽʤʽʯʥʦʛʦ 
ʩʢʣʘʜʫ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʨʪʫʚʘʥʥʷ ʮʽʻʾ ʩʪʘʣʽ; 
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- ʘʨʛʫʤʝʥʪʠ ʟʤʽʥʶʶʪʴʩʷ ʚ ʪʘʢʠʭ ʤʝʞʘʭ: 0,5-0,9 % Mn;  

0,2-0,5 % Si; 0,1-0,2 % ʉ; 1000-1200 Üʉ (ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʨʪʫʚʘʥʥʷ); 

- 8 ʧʨʦʙ ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ ʘʨʛʫʤʝʥʪʽʚ ʜʘʣʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ „̃, 

ʢʛ/ʤʤ
2
: 78, 75, 88, 87, 90, 72,87,81. 

ɺʠʟʥʘʯʘʻʤʦ ʣʽʥʽʡʥʫ ʤʦʜʝʣʴ ʮʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʬʦʨʤʫʣʦʶ 

(4.74) 

y = b0+b1x1+b2x2+b3x3+b4x4 

 

ʯʠ       „̃ = b0+b1[Mn]+ b2[Si]+ b3[C]+ b4 tʛʘʨʪ 

 

ɺʠʙʠʨʘʻʤʦ ʜʣʷ ʙʫʜʫʚʘʥʥʷ ʤʦʜʝʣʽ ʧʽʚʨʝʧʣʽʢʫ ɼʌɽ 2
4 - 1

, ʦʩʢʽʣʴʢʠ 

ʚʦʥʘ ʜʘʻ 8 ʧʨʦʙ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 5 ʢʦʝʬʽʮʽʻʥʪʽʚ. ɹʫʜʫʻʤʦ ʪʘʙʣ. 4.13. 

ɺ ʮʽʡ ʪʘʙʣʠʮʽ ʛʝʥʝʨʫʶʯʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ὼḳὼὼ ὼ ʦʜʝʨʞʘʥʦ 

ʽʟ ʚʠʟʥʘʯʘʣʴʥʦʛʦ ʢʦʥʪʨʘʩʪʫ ʟʘ ʬʦʨʤʫʣʦʶ (4.57). 

 

ʊʘʙʣʠʮʷ 4.13 ï ɺʠʭʽʜʥʽ ʜʘʥʽ ɼʌɽ 2
4ï1

  ʟ ʚʠʟʥʘʯʘʣʴʥʠʤ ʢʦʥʪʨʘʩʪʦʤ 

ρḳὼὼ ὼὼ 
 

ʌʘʢʪʦʨʠ Mn, % Si, % ʉ, % tʛʘʨʪ ,Üʉ ůʚ, ʢʛ/ʤʤ
2
 

ʆʩʥʦʚʥʠʡ ʨʽʚʝʥʴ, xʽ0 0,70 0,35 0,15 1100 ï 

ɯʥʪʝʨʚʘʣ ʚʘʨʽʶʚʘʥʥʷ, æx  ̔ 0,20 0,15 0,05 100 ï 

ɺʝʨʭʥʽʡ ʨʽʚʝʥʴ, (+) 0,90 0,50 0,20 1200 ï 

ʅʠʞʥʽʡ ʨʽʚʝʥʴ, (ï) 0,50 0,20 0,10 1000 ï 

ʂʦʜ x1 x2 x3 ʭ4=ʭ1ʭ2ʭ3 y 

ʇʨʦʙʘ 1 + + + + 78 

ʇʨʦʙʘ 2 ï ï + ï 75 

ʇʨʦʙʘ 3 + ï + ï 88 

ʇʨʦʙʘ 4 ï ï + + 87 

ʇʨʦʙʘ 5 + + ï ï 90 

ʇʨʦʙʘ 6 ï + ï + 72 

ʇʨʦʙʘ 7 + ï ï + 87 

ʇʨʦʙʘ 8 ï ï ï ï 81 

 
ʇʨʦʚʦʜʠʤʦ ʨʘʥʜʦʤʽʟʘʮʽʶ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʘʙʣʠʮʽ 

ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ (ʜʠʚ. ʪʘʙʣ. 4.17). ɺʠʙʠʨʘʻʤʦ 8 ʚʠʧʘʜʢʦʚʠʭ ʯʠʩʝʣ ʽ 

ʜʘʻʤʦ ʾʤ ʥʦʤʝʨʠ ʧʦ ʯʝʨʟʽ ʟʤʝʥʰʫʚʘʥʥʷ: 

88         90         81         87        78           75            72          87 
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  3           5           8           4          1             2              6            7 

ɹʫʜʫʻʤʦ ʨʘʥʜʦʤʽʟʦʚʘʥʠʡ ʧʣʘʥ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʪʘʙʣ. 4.14). 

ɺʠʟʥʘʯʘʻʤʦ ʢʦʝʬʽʮʽʻʥʪʠ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ ʟʘ ʬʦʨʤʫʣʦʶ (4.27): 

b0 = (88+90+81+87+78+75+72+87)/8 = 82,25; 

b1 = (88+90-81-87+78-75-72+87)/8 = 3,5; 

b2 = (-88+90-81-87+78+75+72-87)/8= -3,5; 

b3 = (88-90-81+87+78+75-72-87)/8 = -0,25; 

b4 = (-88-90-81+87+78-75+72+87)/8 = -1,125. 

 

ʊʘʙʣʠʮʷ 4.14 ï ʇʽʚʨʝʧʣʽʢʘ ɼʌɽ 2
4 ï 1

  ʟ ʚʠʟʥʘʯʘʣʴʥʠʤ ʢʦʥʪʨʘʩʪʦʤ 

ρḳὼὼ ὼὼ 
 

ˉ 

ʧʨʦʙʠ 

ˉ 

ʨʘʥʜʦʤ. 
x0 x1 x2 x3 x4ſʭ1x2ʭ3 ʫ 

1 3 + + ï + ï 88,0 

2 5 + + + ï ï 90,0 

3 8 + ï ï ï ï 81,0 

4 4 + ï ï + + 87,0 

5 1 + + + + + 78,0 

6 2 + ï + + ï 75,0 

7 6 + ï + ï + 72,0 

8 7 + + ï ï + 87,0 

 

ɿʘʧʠʰʝʤʦ ʣʽʥʽʡʥʝ ʨʽʚʥʷʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʽ: 

y = 82,25+3,5x1ï3,5x2ï0,25x3ï1,125x4                (4.78) 

 

ɺʠʟʥʘʯʘʻʤʦ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʮʽʻʾ ʤʦʜʝʣʽ ʟʘ 

ʬʦʨʤʫʣʦʶ (4.7). ɼʣʷ ʮʴʦʛʦ ʟʥʘʭʦʜʠʤʦ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʫ ʧʦʤʠʣʢʫ ʟ 

ʨʽʚʥʷʥʥʷ (4.70): 

ˑ
 

ρ

ψ

ȟ

πȟσυσȢ 

ɺʠʟʥʘʯʘʻʤʦ ʢʨʠʪʝʨʽʡ ʉʪʴʶʜʝʥʪʘ ʟ ʪʘʙʣʠʮʽ 4.2. ɺʽʟʴʤʝʤʦ 

 πȟπρ, f = n = 8. ʊʦʜʽ ὸ Ȣ σȟσφ. 
ʊʝʧʝʨ ʥʘʜʽʡʥʠʡ ʽʥʪʝʨʚʘʣ ñɝὦὭò ʤʘʻ ʟʥʘʯʝʥʥʷ (ʟ ʬʦʨʤʫʣʠ 4.69): 

ῳὦὭ σȟσφϽπȟσυσ ρȟρω 
 

b0  ῳὦὭ; b1 ῳὦὭ; b2 ῳὦὭ; b3 ῳὦὭ; b4 ῳὦὭ. 
 



46 

 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʢʦʨʦʯʝʥʘ ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʤʘʻ ʚʠʜ: 

y = 82,25+3,5x1ï3,5x2ï1,125x4                       (4.79) 

ɿʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʚʠʜʽ: 

 

 „̃ = 82,25+3,5[Mn]ï3,5[Si]ï1,125tʛʘʨʪ               (4.80) 

 

ʇʝʨʝʚʽʨʷʻʤʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ 

ʌʽʰʝʨʘ (ʜʦʜʘʪʦʢ ɺ). ɹʫʜʫʻʤʦ ʪʘʙʣʠʮʶ ʩʢʣʘʜʦʚʠʭ ʢʨʠʪʝʨʽʶ 

(ʪʘʙʣ. 4.15). 

 

ʊʘʙʣʠʮʷ 4.15 ï ɺʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ 

 
ˉ 

ʨʘʥ-

ʜʦʤ. 

yi  

ʟ ʪʘʙʣ. 

4.3 

y  yyi -  
2)( yyi -  py  pi yy -  

2)( pi yy -  

3 88 82,25 +5,75 33,0625 90,375 ï2,375 3,265575 

5 90 82,25 +7,75 60,0625 83,375 +6,625 43,890675 

8 81 82,25 ï1,25 1,5625 83,375 ï2,375 3,265575 

4 87 82,25 +4,75 22,5625 81,125 +5,875 34,515625 

1 48 82,25 ï4,25 18,0625 81,125 ï3,125 9,765625 

2 75 82,25 ï7,25 52,5625 76,375 ï1,375 1,890625 

6 72 82,25 ï10,25 105,2625 74,125 ï2,125 4,515625 

7 87 82,25 +4,75 22,5625 88,125 ï1,125 1,265625 

× 658 ï ï 313,7000 ï ï 102,374950 

 

ɺ ʮʽʡ ʪʘʙʣʠʮʽ: ώ  ВώȾὲ  ὦ ψςȟςυ                               (4.81) 

 

yp = 82,25 + 3,5x1 ï 3,5x2 ï 1,125x4  (x1,x2 i x4 ʟ ʪʘʙʣ. 4.15) 

 

ώ= 82,25 + 3,5(+) ï 3,5(ï) ï 1,125(ï) = 90,375 

 

ώ= 82,25 + 3,5(+) ï 3,5(+) ï 1,125(ï) = 83,375 

 

ώ= 82,25 + 3,5(ï) ï 3,5(ï) ï 1,125(ï) = 83,375 

 

ώ= 82,25 + 3,5(ï) ï 3,5(ï) ï 1,125(+) = 81,125 
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ώ= 82,25 + 3,5(+) ï 3,5(+) ï 1,125(+) = 81,125 

 

ώ= 82,25 + 3,5(ï) ï 3,5(+) ï 1,125(ï) = 76,375 

 

ώ= 82,25 + 3,5(ï) ï 3,5(+) ï 1,125(+) = 74,125 

 

ώ= 82,25 + 3,5(+) ï 3,5(ï) ï 1,125(+) = 88,125 

 

ɿʘ ʬʦʨʤʫʣʘʤʠ (4.65, 4.74, 4.75, 4.68) ʚʠʟʥʘʯʘʻʤʦ ʯʠʩʣʘ ʩʪʫʧʝʥʽʚ 

ʚʦʣʽ ʪʘ ʥʝʦʙʭʽʜʥʽ ʜʠʩʧʝʨʩʽʾ: 

f1= n ï 1 =8 ï 1 =7; f2 = n ï (k + 1) = 8 ï (3 + 1) = 4; 

 

ˑ̏ ̅  
В 

 
ȟ

 25,59; 

 

ˑ  
В 

 
ȟ
 = 48,53. 

 

ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ (4.73) ʨʦʟʨʘʭʦʚʫʻʤʦ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ: 

 

&  
ˑ̏ ̅

ˑ
 
ȟ

ȟ
 = 0,527. 

ɺʠʟʥʘʯʘʻʤʦ ʥʘʡʤʝʥʰʠʡ ʪʘʙʣʠʯʥʠʡ ʢʨʠʪʝʨʽʡ ʌʽʰʝʨʘ 

(ʜʦʜʘʪʦʢ ɺ): 

 

Ὂ Ȣ
Ƞ

τȟρς;     Ὂ πȟυςχ Ὂ̓ ́̂̌τȟρς 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʬʦʨʤʫʣʦʶ (4.72), ʩʢʦʨʦʯʝʥʘ ʤʦʜʝʣʴ (4.79, 4.80): 

 

y = 82,25 + 3,5x1 ï 3,5x2 ï 1,125x4 

 

ʯʠ      „̃ = 82,25 + 3,5[Mn] ï 3,5[Si] ï 1,125 tʛʘʨʪ  ï ʻ ʘʜʝʢʚʘʪʥʦʶ. 

ʊʝʧʝʨ ʧʦʯʠʥʘʻʤʦ ʙʫʜʫʚʘʪʠ ʧʣʘʥ ʢʨʫʪʦʛʦ ʩʭʦʜʫ ʧʦ ʛʨʘʜʽʻʥʪʫ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ. 

ɿ ʪʘʙʣʠʮʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ (ʜʠʚ. ʪʘʙʣ. 4.2) ʧʦʟʠʯʘʻʤʦ ʽʥʪʝʨʚʘʣʠ 

ʚʘʨʽʶʚʘʥʥʷ ʜʣʷ ʟʤʽʥʥʠʭ ʩʢʦʨʦʯʝʥʦʾ ʤʦʜʝʣʽ: 

 

ῳὼ=0,20 % Mn;   ῳὼ = 0,15 % Si;   ῳὼ = 100 ÜC 
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ɯʥʪʫʾʪʠʚʥʦ ʟʤʝʥʰʠʤʦ ʢʨʦʢ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʨʪʫʚʘʥʥʷ ʩʪʘʣʽ 

ʟʽ 100 ʜʦ 10 Üʉ, ʪʦʙʪʦ ʚʽʟʴʤʝʤʦ ῳ= 10 Üʉ. ʊʦʜʽ ʟʘ ʬʦʨʤʫʣʦʶ (4.76): 

 

 
Ͻ  

Ͻ 
 ;       ɝ= 

ϽȟϽȢ

ȟ Ͻ
πȟπφςφ πȟπφ Ϸ 

 

 
Ͻ  

Ͻ 
 ;        ɝ= 

ϽȟϽȢ

ȟ Ͻ
πȟπτφ πȟπτ Ϸ 

 

ʆʩʢʽʣʴʢʠ ʢʦʝʬʽʮʽʻʥʪ ñb3ò (ʜʣʷ ʚʤʽʩʪʫ ʚʫʛʣʝʮʶ) ʻ ʥʝʟʥʘʯʫʱʠʤ, ʪʦ 

ʟʘʣʠʰʠʤʦ ʢʦʥʮʝʥʪʨʘʮʽʶ ʮʴʦʛʦ ʚʫʛʣʝʮʶ ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ, ʪʦʙʪʦ ʥʘ 

ʨʽʚʥʽ 0,15 % (ʜʠʚ. ʪʘʙʣ. 4.13). 

ɿʤʽʥʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʘʨʛʘʥʮʶ (x1), ʢʨʝʤʥʽʶ (ʭ2) ʽ ʛʨʘʜʽʻʥʪʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʛʘʨʪʫʚʘʥʥʷ (x4)  ʬʽʢʩʫʻʤʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ (4.77), 

ʚʽʜʧʦʚʽʜʥʦ ʟʥʘʢʘʤ ʢʦʝʬʽʮʽʻʥʪʽʚ b1,b2 ʪʘ b4 ʫ ʪʘʙʣ. 4.16): 

 

ʊʘʙʣʠʮʷ 4.16 ï ʇʣʘʥ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò 

 

ʌʘʢʪʦʨʠ 
[Mn], % 

x1 

[Si], % 

x2 

tʛʘʨʪ ,Üʉ; 

xy 

[ʉ], %; 

x3 

ůʚ,ʢʛ/ʤʤ
2
; 

y 

ʆʩʥʦʚʥʠʡ ʨʽʚʝʥʴ ʟ 

ʪʘʙʣ. 4.2, xʽ0 
0,70 0,35 1100 0,15 ï 

ɯʥʪʝʨʚʘʣ ʚʘʨʽʶʚʘʥ-

ʥʷ ʟ ʪʘʙʣ. 4.2, æx  ̔
0,20 0,15 100 0,05 ï 

ʂʦʝʬʽʮʽʻʥʪʠ 

ʨʝʛʨʝʩʽʾ ʩʢʦʨʦʯʝʥʦʾ 

ʤʦʜʝʣʽ, b  ̔

+3,5 ï3,5 ï1,125 ï ï 

ʅʦʚʠʡ ʽʥʪʝʨʚʘʣ 

ʚʘʨʽʶʚʘʥʥʷ, æ̔ 
0,06 0,04 10 ï ï 

ʇʨʦʙʘ 1 0,76 0,31 1090 
ʆʩʥʦʚʥʠʡ 

ʨʽʚʝʥʴ 

0,15 % 

ʚʫʛʣʝʮʶ 

? 

ʇʨʦʙʘ 2 0,82 0,27 1080 ? 

ʇʨʦʙʘ 3 0,88 0,23 1070 ? 

ʇʨʦʙʘ 4 0,94 0,19 1060 ? 

ʇʨʦʙʘ 5 1,00 0,15 1050 ? 

ʇʨʦʙʘ 6 1,06 0,01 1040 ʆʩʥʦʚʥʠʡ 

ʨʽʚʝʥʴ 

0,15 % 

ʚʫʛʣʝʮʶ 

? 

ʇʨʦʙʘ 7 1,12 0,07 1030 ? 

ʇʨʦʙʘ 8 1,18 0,03 1020 ? 
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ʇʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʣʘʥʫ ʽ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʯʝʥʴ ʛʨʘʥʠʮʽ 

ʤʽʮʥʦʩʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʥʦʚʘ ʣʽʥʽʡʥʘ ʤʦʜʝʣʴ ʽ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʢʨʦʢʠ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò ʜʦ ʦʙʣʘʩʪʽ ʦʧʪʠʤʫʤʫ. 

4.5 ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʇʦʪʨʽʙʥʦ ʟʥʘʡʪʠ ʬʫʥʢʮʽʶ )(xfy= , ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʧʨʠ ʭ=ʭ1, ʭ2, 

é, ʭn ʤʦʞʣʠʚʦ ʤʝʥʰʝ ʚʽʜʨʽʟʥʷʣʠʩʷ ʙ ʚʽʜ ʝʤʧʽʨʠʯʥʠʭ ʟʥʘʯʝʥʴ y1, y2, é, 

yn. ɺ ʦʩʥʦʚʫ ʨʽʰʝʥʥʷ ʧʦʢʣʘʜʝʥʠʡ ʧʨʠʥʮʠʧ ʃʝʞʘʥʜʨʘ, ʟʘ ʷʢʠʤ ʩʫʤʘ 

ʢʚʘʜʨʘʪʽʚ ʚʽʜʭʠʣʝʥʴ ʝʤʧʽʨʠʯʥʠʭ ʟʥʘʯʝʥʴ y

 

 ʚʽʜ y,̔ ʚʠʟʥʘʯʝʥʠʭ ʟʘ 

ʬʦʨʤʫʣʦʶ, ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʘʡʤʝʥʰʦʾ. 

ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʬʫʥʢʮʽʡ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʦ 

ʙʘʛʘʪʦʯʣʝʥʦʤ n-ʛʦ ʩʪʫʧʝʥʷ, ʪʦ ʧʨʠ ʚʠʨʽʚʥʶʚʘʥʥʽ ʜʦʮʽʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʤʽʥʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʫ ʚʠʜʽ ʧʘʨʘʙʦʣʠ n-

ʛʦ ʩʪʫʧʝʥʷ: 

,...2

210

n

nxʘʭʘxʘʘy ++++=
   

(4.82) 

ʜʝ 
nʘʘaʘ ,...,,, 210
 ï ʥʝʚʽʜʦʤʽ ʧʘʨʘʤʝʪʨʠ. ɼʣʷ ʾʭʥʴʦʛʦ 

ʟʥʘʭʦʜʞʝʥʥʷ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʶ ʬʦʨʤʫʣʦʶ ʏʝʙʠʰʝʚʘ , 

ʱʦ ʤʘʻ ʚʠʜ: 

).(...)()()( 221100 xqʢxqʢxqʢxqʢy ll++++=
  

(4.83) 

 

ɺʝʣʠʯʠʥʘ 1-¢nl  
ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʨʷʜʦʢ ʧʘʨʘʙʦʣʠ; n ï ʯʠʩʣʦ 

ʟʥʘʯʝʥʴ ʥʝʟʘʣʝʞʥʦʾ ʟʤʽʥʥʦʾ. ʋ ʮʽʡ ʬʦʨʤʫʣʽ ʘʨʛʫʤʝʥʪʦʤ ʻ ʚʝʣʠʯʠʥʘ 

ux= , ʜʝ 
n

u
u

iä
= . 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʡ ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʚʭʽʜʥʠʭ ʚ 

ʽʥʪʝʨʧʦʣʷʮʽʡʥʫ ʬʦʨʤʫʣʫ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʢʘʞʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ (ʜʠʚ. 

ʪʘʙʣ. 4.17). 



 

 

 
ʊʘʙʣʠʮʷ 4.17 ï ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʯʠʩʣʝʥʥʷ ʜʘʥʠʭ 

 

ˉ 
ʌʫʥʢ

ʮʽʷ y 

ɸʨʛʫ-

ʤʝʥʪ u 
2

iy  uux ii -=

 
ii xy  2

ix  
ii yx2  3

ix  
4

ix  ii yx3
 

5

ix  
6

ix  
)(2 uf

 

)(3 uf

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1 2 1 4 -6 -12 36 72 -216 1296 -482 -7776 46656 2,9 2,1 

2 10 3 100 -4 -40 16 160 -64 256 -640 -1024 4096 9,6 13,1 

3 17 4 289 -3 -51 9 153 -27 81 -459 -243 729 16,3 20,6 

4 33 6 1089 -1 33 1 33 -1 1 -33 -1 1 35,6 37,7 

5 51 7 2601 0 0 0 0 0 0 0 0 0 48,5 48,4 

6 66 8 4356 +1 +66 1 66 1 1 66 1 1 63,5 61,2 

7 96 10 9216 +3 +288 9 864 27 81 2592 243 729 99,8 95,3 

8 120 11 14400 +4 +480 16 1920 64 256 7680 1024 4096 121,2 117,6 

9 172 13 29584 +6 +1032 36 6192 216 1296 37152 7776 46656 170,3 175,3 

ʉʫ

ʤʘ 
567 63 61639  1730 124 9460 0 3268 

-1564 

45926

47490+

 

0 102964   

 

5
0 



 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʙʦʣʠ ʥʫʣʴʦʚʦʛʦ ʩʪʫʧʝʥʷ 

ɿʥʘʭʦʜʠʤʦ 5671=äy  ʡ ʟʘʥʦʩʠʤʦ ʾʾ ʥʘʧʨʠʢʽʥʮʽ ʩʪʦʚʧʯʠʢʘ 2 

(ʪʘʙʣ. 4.17). 

ɺʠʟʥʘʯʘʻʤʦ ʚʝʣʠʯʠʥʫ ʢ0. ɺʦʥʘ ʜʦʨʽʚʥʶʻ .63
9

567
0 ===
ä

n

y
ʢ

i  

ɼʣʷ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ .1)( 0

0 ==xxq  

ɿʥʘʭʦʜʠʤʦ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʥʫʣʴʦʚʦʛʦ ʧʦʨʷʜʢʫ 
.63)()( 000 == xqʢxf  

ɺʠʟʥʘʯʘʻʤʦ ʦʩʥʦʚʥʫ ʧʦʤʠʣʢʫ. ɼʣʷ ʮʴʦʛʦ ʟʥʘʭʦʜʠʤʦ 2

iy  ʽ 

ʟʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 4. ʆʙʯʠʩʣʶʻʤʦ, ʱʦ .616392=äʽy  ɿʥʘʭʦʜʠʤʦ 

ʚʝʣʠʯʠʥʫ .25918
9

567
61639

)( 22

2

0 =-=-=ä
ä

ä
n

y
y

i

i
 

ʆʩʥʦʚʥʘ ʧʦʤʠʣʢʘ ʜʦʨʽʚʥʶʻ .9,56
19

25918

1

0
0 =

-
=

-
=
ä
n

s
 

 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʙʦʣʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ 

ʆʙʯʠʩʣʶʻʤʦ .63=ä iu  

ʆʙʯʠʩʣʶʻʤʦ .7
9

63
===

ä
n

u
u

i  

ɿʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 5, ʦʙʯʠʩʣʶʶʯʠ ʟʥʘʯʝʥʥʷ .uux ii -=  

ɿʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 6, ʦʙʯʠʩʣʶʶʯʠ ʜʦʙʫʪʦʢ ii xy  ʽ ʟʥʘʭʦʜʠʤʦ 

.1730=ä ii xy  

ɿʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 7, ʦʙʯʠʩʣʶʶʯʠ 
2

iʭ ʽ ʟʥʘʭʦʜʠʤʦ ä = .1242ʭ̔  

ʆʙʯʠʩʣʶʻʤʦ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ ʧʝʨʰʦʛʦ ʩʪʫʧʝʥʷ. 

ʆʙʯʠʩʣʶʻʤʦ .95,13
124

1730
21 ===

ä
ä

i

ii

x

xy
ʢ  

ɼʣʷ ʧʘʨʘʙʦʣʠ 1-ʛʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥʘ .)(1 xxq =  ʊʦʤʫ 

.95,13)(11 ʭxqʢ =  

ʉʢʣʘʜʘʻʤʦ .95,1363)()( 1100 ʭʭqʢxqʢ +=+  

ʐʫʢʘʥʝ ʚʠʨʘʞʝʥʥʷ .95,1363)(1 xxf +=  
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ʆʙʯʠʩʣʶʻʤʦ ʦʩʥʦʚʥʫ ʧʦʤʠʣʢʫ: 

ä ää =Ö-=-=
0

222

11
;5,178412495,1325918ixʢ  

.9,15
7

5,1784

2

1
1 ==

-
=
ä
n

s  

ʆʩʢʽʣʴʢʠ 0s  ʟʥʘʯʥʦ ʧʝʨʝʚʝʨʰʫʻ 
1s, ʪʦ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ 

ʽʥʪʝʨʧʦʣʷʮʽʶ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʙʦʣʠ ʜʨʫʛʦʛʦ ʡ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ 

ʆʙʯʠʩʣʶʻʤʦ ʜʦʙʫʪʦʢ ii yʭ2
, ʟʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 8 ʽ 

ʟʥʘʭʦʜʠʤʦ, ʱʦ .94602 =ä ii yx  

ʆʙʯʠʩʣʶʻʤʦ 
3

iʭ, ʟʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 9 ʽ ʟʥʘʭʦʜʠʤʦ, ʱʦ 
3

iʭ

ʆʙʯʠʩʣʶʻʤʦ 
4

iʭ, ʟʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 10 ʽ ʟʥʘʭʦʜʠʤʦ, ʱʦ 

.32684=ä ix  

ʆʙʯʠʩʣʶʻʤʦ ʚʝʣʠʯʠʥʠ: 

;
9

124
2

2 ==
ä

n

ʭ
ɸ

i

   
;0

124

0
2

3

2 ===
ä
ä

i

i

x

x
b  

.56,1559124
9

124
0032682

2

3

2

4

2 =Ö-Ö-=--=ä ä ä iii xAxbxC  

ʆʙʯʠʩʣʶʻʤʦ ʚʝʣʠʯʠʥʫ )(22 xqʢ  

;06,1
56,1559

095,13124639460

2

3

1

2

0

2

2 =
Ö-Ö-

=
--

=
ä ä ä

C

xʢxʢyx
ʢ

iii

 

;78,13)
9

124
0()()( 22

22

2

2 -=-Ö-=--= xxxAxbxxq  

.6,1406,1)78,13(06,1)( 22

22 -=-= xʭxqʢ  

ʉʢʣʘʜʘʻʤʦ )()()( 221100 ʭqʢʭqʢxqʢ ++  ʡ ʦʜʝʨʞʫʻʤʦ ʨʽʚʥʷʥʥʷ 

ʧʘʨʘʙʦʣʠ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ 

.4,4895,1306,16,1406,195,1363)( 22

2 ++=-++= ʭʭʭxxf  

ʆʙʯʠʩʣʶʻʤʦ ʦʩʥʦʚʥʫ ʧʦʤʠʣʢʫ: 

;12,3256,155906,15,1784 2

2

2

212 =Ö-=-=ä ä ʉʢ
 

.3,2
6

12,32

3

2

2 ==
-

=
ä
n

s  

ʗʢʱʦ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ 3,22 =s  ʚʚʘʞʘʪʠ ʜʦʩʠʪʴ ʤʘʣʠʤ, ʪʦ 
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ʤʦʞʥʘ ʦʙʤʝʞʠʪʠʩʷ ʦʙʯʠʩʣʝʥʥʷʤ ʧʘʨʘʙʦʣʠ 2-ʛʦ ʧʦʨʷʜʢʫ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʡʪʠ ʚʽʜ ʘʨʛʫʤʝʥʪʫ 7-=-= uuuʭ  ʜʦ ʘʨʛʫʤʝʥʪʫ u , 

ʧʽʜʩʪʘʚʠʚʰʠ ʚ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ 2-ʛʦ ʧʦʨʷʜʢʫ 7-=uʭ . ʊʦʜʽ 

ʦʩʪʘʪʦʯʥʦ ʦʜʝʨʞʠʤʦ 

4,48)7(95,13)7(06,1)( 2

2 +-+-= uuuf
 

ʘʙʦ 

.74,289,006,1)( 2

2 ++= uuuf  

ɼʣʷ ʧʨʠʢʣʘʜʫ ʚʠʢʦʥʘʻʤʦ ʦʙʯʠʩʣʝʥʥʷ ʧʘʨʘʙʦʣʠ 3-ʛʦ ʧʦʨʷʜʢʫ. 

ʆʙʯʠʩʣʶʻʤʦ ʜʦʙʫʪʦʢ ii yʭ3
, ʟʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 11 ʽ 

ʟʥʘʭʦʜʠʤʦ .459263 =ä ii yx  

ʆʙʯʠʩʣʶʻʤʦ 
5

iʭ, ʟʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 12 ʽ ʟʥʘʭʦʜʠʤʦ, ʱʦ 

.05 =ä ix  

ʆʙʯʠʩʣʶʻʤʦ 
6

iʭ, ʟʘʧʦʚʥʶʻʤʦ ʩʪʦʚʧʯʠʢ 13 ʽ ʟʥʘʭʦʜʠʤʦ, ʱʦ 

.1029646=ä ix  

ʆʙʯʠʩʣʶʻʤʦ ʚʠʨʘʞʝʥʥʷ: 
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ɺʠʟʥʘʯʘʻʤʦ )(33 xqʢ
 

 

;0862,0
34,3914

006,1326895,1306345926
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;36,2658,12)
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ʆʙʯʠʩʣʶʻʤʦ ʨʽʚʥʷʥʥʷ ʧʘʨʘʙʦʣʠ 3-ʛʦ ʧʦʨʷʜʢʫ 

 

=+++= )()()()()( 332211003 xqʢxqʢxqʢxqʢxf

;267,20862,06,1406,195,1363 32 xxxx -+-++=
 

 

.4,4868,1106,10862,0)( 23

3 +++= xxxxf  

 

ʆʙʯʠʩʣʶʻʤʦ ʦʩʥʦʚʥʫ ʧʦʤʠʣʢʫ 

 

;15,334,39140862,012,32 2

3

2

323 =Ö-=-=ä ä Eʢ  

.79,0
5

15,3

4

3

3 ==
-

=
ä
n

s  

ʆʩʢʽʣʴʢʠ 23 ss< , ʪʦ ʚʠʨʽʚʥʶʚʘʥʥʷ ʟʘ ʧʘʨʘʙʦʣʦʶ 3-ʛʦ ʧʦʨʷʜʢʫ 

ʜʘʻ ʪʨʦʭʠ ʢʨʘʱʝ ʥʘʙʣʠʞʝʥʥʷ. ɺʝʣʠʯʠʥʘ 3s  ʤʘʣʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 
2s  

ʽ ʪʦʤʫ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʧʦʨʷʜʢʫ ʧʘʨʘʙʦʣʠ ʥʝʜʦʮʽʣʴʥʦ. 

ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʧʨʘʢʪʠʯʥʠʭ ʚʠʧʘʜʢʘʭ ʧʘʨʘʙʦʣʠ 

ʚʠʱʝ 3-ʛʦ ʧʦʨʷʜʢʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ ʡ ʜʘʶʪʴ ʧʨʘʢʪʠʯʥʦ 

ʥʝʩʫʪʪʻʚʝ ʟʤʝʥʰʝʥʥʷ ʦʩʥʦʚʥʦʾ ʧʦʤʠʣʢʠ. 

ɺʠʨʘʟʠʤʦ ʘʨʛʫʤʝʥʪ ʭ ʬʫʥʢʮʽʾ )(3 xf  ʯʝʨʝʟ ʘʨʛʫʤʝʥʪ u. ɼʣʷ ʮʴʦʛʦ 

ʟʘʤʽʩʪʴ x ʧʽʜʩʪʘʚʠʤʦ ʷʢ ʽ ʨʘʥʽʰʝ )7( -u  ʚ )(3 xf  

 

;4,48)7(68,11)7(06,1)7(0862,0)( 23

3 +-+-+-= uuuxf
 

 

.99,1051,975,00862,0)( 23

3 -+-= uuuxf  

 

ʋ ʩʪʦʚʧʯʠʢʘʭ 14 ʽ 15 ʥʘʚʝʜʝʥʽ ʚʠʨʽʚʥʷʥʽ ʟʥʘʯʝʥʥʷ y, ʚʠʨʘʭʫʚʘʥʽ 

ʧʦ ʧʘʨʘʙʦʣʘʭ 2-ʛʦ ʡ 3-ʛʦ ʩʪʫʧʝʥʷ. 

ɺ ʪʘʙʣ. 4.18 ʜʘʥʽ ʬʦʨʤʫʣʠ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦ ʜʝʷʢʠʭ ʽʥʰʠʭ 

ʬʫʥʢʮʽʷʭ. 

 



 

 

ʊʘʙʣʠʮʷ 4.18 ï ʊʘʙʣʠʮʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʬʫʥʢʮʽʡ 
 

ˉ 
ʅʘʟʚʘ 

ʬʫʥʢʮʽʾ 
ʈʽʚʥʷʥʥʷ ɻʨʘʬʽʢ ʬʫʥʢʮʽʾ ʇʨʠʤʽʪʢʘ 

1 
ʃʽʥʽʡʥʘ 

ʬʫʥʢʮʽʷ 
baxy +=  

 

ʗʢʱʦ b=0, ʪʦ ʧʨʷʤʘ 

ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʧʦʯʘʪʦʢ 

ʢʦʦʨʜʠʥʘʪ 

2 
ʇʘʨʘʙʦʣʘ  

2-ʛʦ ʧʦʨʷʜʢʫ 
cbxaxy ++= 2  

 

ʂʨʠʚʘ ʤʘʻ ʦʜʠʥ 

ʝʢʩʪʨʝʤʫʤ 

3 
ʇʘʨʘʙʦʣʘ  

3-ʛʦ ʧʦʨʷʜʢʫ 
dcxbxaxy +++= 23  

 

23 baʩ-=D  

ʇʨʠ æ<0 ʬʫʥʢʮʽʷ ʤʘʻ 

ʦʜʠʥ ʤʘʢʩʠʤʫʤ ʽ ʦʜʠʥ 

ʤʽʥʽʤʫʤ 

4 
ʇʘʨʘʙʦʣʘ  

n-ʛʦ ʧʦʨʷʜʢʫ n

nn axaxay +++= - ...1

10
 

 

ʇʨʠ n-ʧʘʨʥʦʤʫ ʧʘʨʘʙʦʣʘ 

ʤʘʻ ʥʝʧʘʨʥʫ ʢʽʣʴʢʽʩʪʴ 

ʤʘʢʩʠʤʫʤʽʚ ʽ ʤʽʥʽʤʫʤʽʚ; 

ʪʦʯʦʢ ʧʝʨʝʛʠʥʫ ï ʧʘʨʥʝ 

ʯʠʩʣʦ. ʇʨʠ n-ʥʝʧʘʨʥʦʤʫ 

ʬʫʥʢʮʽʷ ʘʙʦ ʥʝ ʤʘʻ 

ʝʢʩʪʨʝʤʫʤʽʚ ʘʙʦ ʤʘʻ ʾʭ 

ʧʘʨʥʝ ʯʠʩʣʦ. 

5
5 
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4.6 ʂʦʨʝʣʷʮʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʫ ʥʘʩ ʻ ʜʚʽ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ ʭ ʡ y ʽʟ 

ʟʘʜʘʥʠʤʠ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʦʯʽʢʫʚʘʥʥʷʤʠ MX ʡ MY ʪʘ ʩʝʨʝʜʥʽʤʠ 

ʢʚʘʜʨʘʪʠʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ xs   ̔ ys . 

ɺʝʣʠʯʠʥʘ  

)cov()()])([( XYMXMYXYMMYYMXXMxy =-=--=m      
(4.84) 

ʥʘʟʠʚʘʻʪʴʩʷ ʂʆɺɸʈɯɸʎɯɭʖ. 

 

ʇʨʦʥʦʨʤʫʻʤʦ ʚʠʧʘʜʢʦʚʽ ʚʝʣʠʯʠʥʠ X ʪʘ Y, ʪʦʙʪʦ ʧʝʨʝʡʜʝʤʦ ʜʦ 

ʥʦʚʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ Xǋ ʪʘ Yǋ, ʤʘʪʝʤʘʪʠʯʥʽ ʦʯʽʢʫʚʘʥʥʷ ʷʢʠʭ 

ʜʦʨʽʚʥʶʶʪʴ ʥʫʣʶ, ʘ ʜʠʩʧʝʨʩʽʾ ï ʦʜʠʥʠʮʽ. 

 

ʊʦʜʽ  ;'
x

MXX
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s
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s

-
=  

)''cov( YX  ʥʦʨʤʦʚʘʥʠʭ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ Xǋ ʪʘ Yǋ ʥʘʟʠʚʘʻʪʴʩʷ 

ʂʆɽʌɯʎɯɭʅʊʆʄ ʂʆʈɽʃʗʎɯɰ, ʪʦʙʪʦ 

 

yxyx

xy
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(4.85) 

ʘʙʦ 

.
)cov(

yx

xy

yx

xy

XY

ss

m

ss
r ==     

(4.86) 

 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʚʢʘʟʫʻ ʥʘ ʪʽʩʥʦʪʫ ʟʚôʷʟʢʫ ʤʽʞ ʜʚʦʤʘ 

ʚʠʧʘʜʢʦʚʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ï1 ʜʦ +1. ʇʨʠ ʧʨʷʤʽʡ 

ʣʽʥʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ, ʪʦʙʪʦ ʢʦʣʠ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʟʥʘʯʝʥʴ ʭ̔ ʟʙʽʣʴʰʫʶʪʴʩʷ 

ʟʥʘʯʝʥʥʷ y  ̔, ɟxy = +1. ʇʨʠ ʟʚʦʨʦʪʥʽʡ ʣʽʥʽʡʥʽʡ ʟʘʣʝʞʥʦʩʪʽ, ʪʦʙʪʦ ʢʦʣʠ ʟʽ 

ʟʨʦʩʪʘʥʥʷʤ ʟʥʘʯʝʥʴ ʭ̔ , ʟʥʘʯʝʥʥʷ y  ̔ʟʤʝʥʰʫʶʪʴʩʷ ɟxy = ï1. ʗʢʱʦ ʭ ʪʘ y 

ʥʝʟʘʣʝʞʥʽ, ʪʦ ɟxy = 0. 

ʇʨʠ ɟxy Í 1 ʢʦʞʥʦʤʫ ʟʥʘʯʝʥʥʶ ʭ̔ ʚʽʜʧʦʚʽʜʘʻ ʜʝʢʽʣʴʢʘ ʟʥʘʯʝʥʴ y  ̔. 

ʋʄʆɺʅʀʄ ʉɽʈɽɼʅɯʄ ʭy ʥʘʟʠʚʘʻʪʴʩʷ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟ ʚʝʣʠʯʠʥ ʭ̔ 

ʧʨʠ ʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ y  ̔ . ʋʄʆɺʅʀʄ ʉɽʈɽɼʅɯʄ xY  ʥʘʟʠʚʘʻʪʴʩʷ 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʟ ʚʝʣʠʯʠʥ y  ̔ʧʨʠ ʜʘʥʦʤʫ ʟʥʘʯʝʥʥʽ ʭ̔ . ɼʚʽ ʣʽʥʽʾ, ʱʦ 
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ʟôʻʜʥʫʶʪʴ ʚʩʽ ʟʥʘʯʝʥʥʷ xY  ʡ yX  , ʥʘʟʠʚʘʶʪʴʩʷ ʃɯʅɯʗʄʀ ʈɽɻʈɽʉɯɰ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ɟxy > 0 , ʢʦʣʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʥʘʯʝʥʴ ʭ̔ 

ʟʥʘʯʝʥʥʷ ʫʤʦʚʥʠʭ ʩʝʨʝʜʥʽʭ xY  ʟʙʽʣʴʰʫʶʪʴʩʷ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ɟxy < 0 , ʢʦʣʠ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʥʘʯʝʥʴ ʭ̔ 

ʟʥʘʯʝʥʥʷ ʫʤʦʚʥʠʭ ʩʝʨʝʜʥʽʭ xY  ʟʤʝʥʰʫʶʪʴʩʷ. 

ʗʢʱʦ ʣʽʥʽʷʤʠ ʨʝʛʨʝʩʽʾ ʻ ʧʨʷʤʽ ʣʽʥʽʾ, ʪʦ ʢʦʨʝʣʷʮʽʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʧʨʷʤʦʣʽʥʽʡʥʦʶ. 

ʅʠʞʯʝ ʦʙʤʝʞʠʤʦʩʷ ʨʦʟʛʣʷʜʦʤ ʪʽʣʴʢʠ ʧʨʷʤʦʣʽʥʽʡʥʦʾ ʢʦʨʝʣʷʮʽʾ. 

ʊʝʦʨʝʪʠʯʥʝ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʟʘ 

ʬʦʨʤʫʣʦ  ʁ(4.85) ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦ ʪʨʫʜʥʦʱʽʚ. 

ʊʦʤʫ ʜʣʷ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ. 

ɺʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʢʦʨʝʣʷʮʽʾ ʟʘ ʚʠʙʦʨʢʦʶ ʥʝʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ 

ɼʣʷ ʚʠʙʦʨʫ ʥʝʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʟʨʫʯʥʦ 

ʚʠʟʥʘʯʘʪʠ ʟʘ ʬʦʨʤʫʣʦ :ʁ 

 

,
)()( 2222 ä ää ä
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yxyxN
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(4.87) 

ʜʝ rxy ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ. 

 

ʇʈʀʂʃɸɼ 

ʅʝʦʙʭʽʜʥʦ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ 

ʨʦʟʤʽʨʘʤʠ ʤʦʜʝʣʝʡ ʽ ʚʠʣʠʚʢʽʚ ʜʦ ʥʠʭ. ʐʣʷʭʦʤ ʚʠʤʽʨʚʁʘʥʴ ʚʠʟʥʘʯʝʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʤʽʥʘʣʽʚ ʚʠʩʦʪ ʤʦʜʝʣʝʡ ʜʣʷ 11 ʟʨʘʟʢʽʚ (ʭ̔) ʪʘ 

ʚʠʣʠʚʢʽʚ (y )̔. ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʦʙʯʠʩʣʝʥʴ ʷʩʥʘ ʟ ʪʘʙʣ. 4.19. 

 

ʊʘʙʣʠʮʷ 4.19 ï ʂʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʨʦʟʤʽʨʘʤʠ ʤʦʜʝʣʝʡ ʽ 

ʚʠʣʠʚʢʽʚ ʜʦ ʥʠʭ 

 
ˉˉ 

ʟʨʘʟʢʘ 
ʭ̔ yi xiyi 

2

ix  2

iy  

1 0,90 ï0,30 ï0,2700 0,8100 0,0900 

2 1,22 0,10 0,1220 1,4889 0,0100 

3 1,32 0,70 0,9240 1,7424 0,4900 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4.19 

 
ˉˉ 

ʟʨʘʟʢʘ 
ʭ̔ yi xiyi 

2

ix  2

iy  

4 0,77 ï0,28 ï0,2156 0,5929 0,0784 

5 1,30 ï0,25 ï0,3250 1,6900 0,0625 

6 1,20 0,02 0,0240 1,4400 0,0004 

7 1,32 0,37 0,4884 1,7424 0,1369 

8 0,95 ï0,70 ï0,6650 0,9025 0,4900 

9 1,45 0,55 0,7975 2,1025 0,3025 

10 1,30 0,35 0,4550 1,6900 0,1225 

11 1,20 0,32 0,3840 1,4400 0,1024 

ʉʫʤʘ 12,93 0,88 1,7193 15,6411 1,8856 

 

ʇʽʜʩʪʘʚʠʤʦ ʟʥʘʡʜʝʥʽ ʩʫʤʠ ʫ ʬʦʨʤʫʣʫ (4.87) 

 

.76,0
)88,0(8856,111)93,12(6411,1511

88,093,127193,111

22
=

-ÖÖ-Ö

Ö-Ö
=xyr  

 

 

5 ʂʆʅʊʈʆʃʔʅɯ ɿɸɺɼɸʅʅʗ 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʚʜʘʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʚʤʽʥʴ, ʦʜʝʨʞʘʥʠʭ ʚʥʘʩʣʽʜʦʢ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ. 

ɿʘʛʘʣʴʥʽ ʚʢʘʟʽʚʢʠ 

ɺʥʘʩʣʽʜʦʢ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʟʘʚʜʘʥʴ ʩʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ: 

- ʟʥʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʅɼʈ, ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʥʷ ʩʘʤʦ-

ʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʽ ʤʝʪʦʜʠʢʫ ʧʣʘʥʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ; 

- ʫʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʇʌɽ ʽ ɼʌɽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʨʘʥʜʦʤʽʟʘʮʽʶ ʧʨʦʙ, ʚʠʷʚʣʷʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ, 

ʨʝʛʨʝʩʽʾ, ʧʝʨʝʚʽʨʷʪʠ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʾʚ 

ʉʪʴʶʜʻʥʪʘ ʽ ʌʽʰʝʨʘ, ʙʫʜʫʚʘʪʠ ʧʣʘʥʠ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò ʧʦ ʧʦʚʝʨʭʥʽ 

ʚʽʜʛʫʢʫ ʽ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ɿʘʚʜʘʥʥʷ ʽ ʤʝʪʦʜʠʯʥʽ ʚʢʘʟʽʚʢʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʨʦʙʦʪʠ 

ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ ʤʽʩʪʠʪʴ ʪʝʦʨʝʪʠʯʥʝ ʧʠʪʘʥʥʷ ʽ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. 

ʇʝʨʝʣʽʢ ʪʝʦʨʝʪʠʯʥʠʭ ʧʠʪʘʥʴ ʧʨʠʚʝʜʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 5.1. 
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ʊʘʙʣʠʮʷ 5.1 ï ʇʝʨʝʣʽʢ ʪʝʦʨʝʪʠʯʥʠʭ ʟʘʧʠʪʘʥʴ ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʾ 

ʨʦʙʦʪʠ 

 
ˉ ʟʘʚʜʘʥʥʷ ɿʘʧʠʪʘʥʥʷ 

1 ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʥʘʫʢʦʶ? 

2 ʑʦ ʚʠʚʯʘʶʪʴ ʪʝʭʥʽʯʥʽ ʥʘʫʢʠ? 

3 ʉʬʦʨʤʫʣʶʡʪʝ ʩʫʪʴ ʅʊʈ. 

4 ʑʦ ʪʘʢʝ ʜʦʩʣʽʜ? 

5 ɻʦʣʦʚʥʽ ʥʘʧʨʷʤʠ ʀɼʈ ʫ ʣʠʚʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

6 ɽʪʘʧʠ ʅɼʈ. 

7 ʑʦ ʪʘʢʝ ʧʝʨʚʠʥʥʘ ʽ ʚʪʦʨʠʥʥʘ ʽʥʬʦʨʤʘʮʽʷ?  

8 ʑʦ ʪʘʢʝ ʋɼʂ ʽ ʄɺʂ? 

9 ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ? 

10 ʑʦ ʪʘʢʝ ʨʝʛʨʝʩʽʷ? 

11 ʄʝʪʦʜ ʚʠʨʽʚʥʶʚʘʥʥʷ ʥʝʣʽʥʽʡʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ. 

12 ʑʦ ʪʘʢʝ ʢʦʨʝʣʷʮʽʷ? 

13 ʗʢ ʧʝʨʝʚʽʨʠʪʠ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ? 

14 ʑʦ ʪʘʢʝ ʧʘʩʠʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ? 

15 ʑʦ ʪʘʢʝ ʘʢʪʠʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ? 

16 ʂʫʜʠ ʚʝʜʝ ʰʣʷʭ ʧʦ ʛʨʘʜʽʻʥʪʫ? 

17 ʑʦ ʪʘʢʝ ʇʌɽ? 

18 ʗʢ ʙʫʜʫʻʪʴʩʷ ʤʘʪʨʠʮʷ ʇʌɽ? 

19 ʗʢ ʫʪʚʦʨʶʻʪʴʩʷ ʜʨʦʙʦʚʘ ʨʝʧʣʽʢʘ? 

20 ʑʦ ʪʘʢʝ ɼʌɽ? 

21 ʑʦ ʪʘʢʝ ʛʝʥʝʨʫʶʯʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ? 

22 ʑʦ ʪʘʢʝ ʚʠʟʥʘʯʘʣʴʥʠʡ ʢʦʥʪʨʘʩʪ? 

23 ʑʦ ʪʘʢʝ ʨʘʥʜʦʤʽʟʘʮʽʷ? 

24 
ʗʢ ʦʮʽʥʠʪʠ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʣʽʥʽʡʥʦʾ 

ʨʝʛʨʝʩʽʾ? 

25 ʗʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʜʽʡʥʠʡ, ʽʥʪʝʨʚʘʣ? 

26 ʗʢ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʘʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʽ? 

27 ɼʣʷ ʯʦʛʦ ʩʢʦʨʦʯʫʶʪʴʩʷ ʢʨʦʢʠ ñʢʨʫʪʦʛʦ ʩʭʦʜʫò? 

28 ʉʪʨʘʪʝʛʽʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

29 ɺ ʯʦʤʫ ʩʫʪʴ ʄʅʂ? 

30 ɼʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ? 

 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʘʚʜʘʥʥʷ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 5.2. 
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ʊʘʙʣʠʮʷ 5.2 ï ɿʘʚʜʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ɼʌɽ 2
4ï1

 ʟ ʚʠʟʥʘʯʘʣʴʥʠʤ ʢʦʥʪʨʘʩʪʦʤ ρḳ ὼὼὼὼ 

 

ˉˉ 

ʟʘʚ-

ʜʘʥʴ 

ɿʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ-ʘʨʛʫʤʝʥʪʽʚ ʇʘʨʘʤʝʪʨ 

ʦʧʪʠʤʽ-

ʟʘʮʽʾ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʽʟʘʮʽʾ  

ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ ʪʘʢʠʭ ʧʨʦʙ 

ʭ1 ʭ2 ʭ3 ʭ4 1 2 3 4 5 6 7 8 

1 
2,8-3,5 % 

Cr 

0,7-1,0 % 

Si 

0,8-1,1 % 

Ni 

0,4-0,6 % 

V 
ůɺ, ʢʛ/ʤʤ

2 
70 71 74 76 75 77 73 72 

2 
0,6-0,7 % 

C 

0,2-0,5 % 

P 

0,1-0,3 % 

Cu 

5,5-7,0 % 

Mn 

ů0.2, 

ʢʛ/ʤʤ
2 90 91 89 88 92 87 86 93 

3 
0,2-0,4 % 

C 

14-17 % 

Cr 

15-18 % 

Ni 

0,4-0,6 % 

Nb 
ůŰ, ʢʛ/ʤʤ

2 
60 58 52 59 51 50 55 56 

4 
1,8-2,0 % 

C 

11-13 % 

Cr 

0,2-0,5 % 

V 

0,1-0,3 % 

Al  
ʅɺ, ʤʤ 135 140 139 134 132 130 138 136 

5 
0,5-0,6 % 

C 

0,9-1,21 % 

Cr 

0,8-1,1 % 

Mn 

0,2-0,3 % 

Mo 
ʅɺ, ʤʤ 210 216 218 220 217 214 212 215 

6 
0,1-0,2 % 

C 

0,3-0,4 % 

Mo 

5-6 % 

Co 

0,6-1,0 % 

Al  
ɣ, % 82 80 83 85 90 89 88 86 

7 
0,3-0,4 % 

C 

13-15 % 

Cr 

13-15 % 

Ni 

1-2 % 

Si 
ɣ, % 86 88 93 89 90 91 92 87 

8 
0,5-0,6 % 

C 

5-6 % 

Cr 

2-3 % 

Si 

0,8-1,2 % 

W 
ŭ, % 60 69 63 68 60 65 66 61 

9 
0,1-0,2 % 

C 

17-19 % 

Cr 

11-13 % 

Ni 

2-3 % 

Mo 
ŭ, % 75 78 85 80 82 83 84 77 

10 
1,0-1,4 % 

C 

11-13 % 

Mn 

0,1-0,2 % 

P 

0,1-0,3 % 

S 

KCU, 

ʄɼʞ/ʜʤ
2 100 110 120 90 115 95 105 110 

11 
11-13 % 

Mn 

2-3 % 

Cr 

3-4 % 

Ni 

0,9-1,2 % 

C 

KCU, 

ʄɼʞ/ʜʤ
2
 

70 80 71 79 72 78 75 76 

12 
1-2 % 

W 

0,1-0,3 % 

B 

0,7-1,1 % 

Si 

0,2-0,4 % 

Mo 

KCU, 

ʄɼʞ/ʤ
2
 

110 120 111 119 118 112 115 116 

 

6
0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.2 

 

ˉˉ 

ʟʘʚ-

ʜʘʥʴ 

ɿʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ-ʘʨʛʫʤʝʥʪʽʚ ʇʘʨʘʤʝʪʨ 

ʦʧʪʠʤʽ-

ʟʘʮʽʾ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʽʟʘʮʽʾ  

ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ ʪʘʢʠʭ ʧʨʦʙ 

ʭ1 ʭ2 ʭ3 ʭ4 1 2 3 4 5 6 7 8 

13 
0,4-0,5 % 

C 

1,6-2,3 % 

Cr 

0,2-0,4 % 

Mo 

0,4-0,8 % 

V 

KCU, 

ʄɼʞ/ʤ
2
 

60 65 56 59 62 64 58 63 

14 
0,2-0,3 % 

ʉ 

1,0-1,4 % 

Mn 

0,8-1,2 % 

W 

0,1-0,2 % 

Mo 
lʩʧʽʨʘʣʽ, ʩʤ 75 77 73 74 70 72 76 71 

15 
0,8-1,2 % 

W 

3-5 % 

Co 

0,3-0,5 % 

Nb 

0,1-0,3 % 

Ti 
lʩʧʽʨʘʣʽ, ʩʤ 88 92 89 91 83 86 90 87 

16 
0,3-0,4 % 

C 

0,8-1,2 % 

Cr 

0,7-1,1 % 

Mn 

0,9-1,4 % 

SI 
dʟʝʨʥʘ, ʤʢʤ 57 60 59 65 58 63 55 62 

17 
11-13 % 

Cr 

20-23 % 

Ni 

0,1-0,3 % 

Cu 

0,3-0,6 % 

Al  
ůɺ, ʢʛ/ʤʤ

2 
78 75 88 87 90 72 87 81 

18 
0,1-0,3 % 

C 

0,1-0,2 % 

As 

0,2-0,4 % 

Se 

0,1-0,3 % 

S 

ů0.2, 

ʢʛ/ʤʤ
2 48 50 53 51 52 49 57 47 

19 
1,0-1,2 % 

C 

17-19 % 

Cr 

0,2-0,4 % 

Mo 

0,1-0,2 % 

N 
ɣ, % 60 64 70 68 62 69 67 65 

20 
1,1-1,4 % 

C 

17-20 % 

Cr 

0,8-1,0 % 

Nb 

0,1-0,4 % 

V 
ŭ, % 48 42 50 49 40 43 44 47 

21 
0,2-0,3 % 

C 

1-2 % 

Cr 

7-8 % 

W 

0,1-0,3 % 

V 

KCU, 

ʄɼʞ/ʤ
2
 

92 100 90 99 98 93 94 96 

22 
0,1-0,2 % 

C 

2-3 % 

Si 

0,1-0,3 % 

S 

0,2-0,5 % 

Al  

KCU, 

ʄɼʞ/ʤ
2
 

70 82 80 84 85 75 72 74 

23 
1,0-1,1 % 

C 

4-5 % 

Cr 

5-6 % 

W 

0,4-0,6 % 

Mo 
ʅɺ, ʤʤ 160 176 165 179 162 175 180 171 

24 
0,4-0,6 % 

C 

0,1-0,4 % 

Mo 

1,5-2,1 % 

Ni 

0,6-1,0 % 

Cr 
lʩʧʽʨʘʣʽ, ʩʤ 88 90 95 82 100 85 80 98 

 

6
1 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5.2 

 

ˉˉ 

ʟʘʚ-

ʜʘʥʴ 

ɿʥʘʯʝʥʥʷ ʬʘʢʪʦʨʽʚ-ʘʨʛʫʤʝʥʪʽʚ ʇʘʨʘʤʝʪʨ 

ʦʧʪʠʤʽ-

ʟʘʮʽʾ 

ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʦʧʪʠʤʽʟʘʮʽʾ  

ʥʘ ʦʩʥʦʚʥʦʤʫ ʨʽʚʥʽ ʪʘʢʠʭ ʧʨʦʙ 

ʭ1 ʭ2 ʭ3 ʭ4 1 2 3 4 5 6 7 8 

25 
0,5-0,9 % 

Mn 

0,2-0,5 % 

Si 

0,1-0,3 % 

V 

0,2-0,4 % 

C 
ůɺ, ʢʛ/ʤʤ

2 
90 104 102 100 97 105 103 95 

26 
0,15-0,25 

% ʉ 

0,8-1,01 % 

Mn 

0,1-0,5 % 

Si 

0,2-0,4 % 

Mo 

ů0.2, 

ʢʛ/ʤʤ
2 60 70 67 65 72 75 74 62 

27 
0,1-0,2 % 

C 

1,3-1,7 % 

Cr 

3,8-4,3 % 

Ni 

0,8-1,3 % 

W 
ɣ, % 51 59 48 58 60 49 57 45 

28 
0,4-0,5 % 

C 

0,8-1,2 % 

Cr 

0,6-1,0 % 

Ni 

0,3-0,6 % 

Mo 
ŭ, % 45 58 48 49 60 59 51 55 

29 
0,1-0,2 % 

C 

17-20 % 

Cr 

8-11 % 

Ni 

0,2-0,6 % 

Ti 

KCU, 

ʄɼʞ/ʤ
2
 

110 105 94 91 90 100 101 95 

30 
0,4-0,6 % 

C 

12-16 % 

Cr 

30-40 % 

Ni 

1-2 % 

Si 
ʅɺ, ʤʤ 130 138 155 150 145 139 134 148 

 

 

 

6
2 
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ʂʦʥʪʨʦʣʴʥʘ ʨʦʙʦʪʘ ʦʬʦʨʤʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʉʊʇ15-96, ʷʢ 

ʤʽʥʽʟʚ̔ʪ ʟ ʅɼʈ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʯʘʩʪʠʥ: ʪʠʪʫʣʴʥʠʡ ʣʠʩʪ; 

ʨʝʬʝʨʘʪ; ʟʤʽʩʪ; ʚʩʪʫʧ, ʜʝ ʧʨʠʚʦʜʷʪʴʩʷ ʜʦʢʘʟʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ; ʤʝʪʦʜʠʢʘ ʧʣʘʥʫʚʘʥʥʷ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʦʨʝʪʠʯʥʝ ʟʘʧʠʪʘʥʥ̫  ʟ ʪʘʙʣ. 5.1 ʽ ʩʢʦʨʦʯʝʥʦʛʦ ʦʧʠʩʫ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʟ 

ʪʘʙʣ. 5.2; ʇʌɽ 2
4
 ʟʽ ʩʢʣʘʜʘʥʥʷʤ ʤʘʪʨʠʮʽ ʽ ʢʚʘʜʨʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʚ 

ʫʤʦʚʥʦʤʫ ʚʠʜʽ; ɼʌɽ 2
4-1

 ʟʽ ʩʢʣʘʜʘʥʥʷʤ ʪʘʙʣʠʮʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, 

ʨʘʥʜʦʤʽʟʘʮʽʻʶ ʧʨʦʙ, ʩʢʣʘʜʘʥʥʷʤ ʧʽʚʨʝʧʣʽʢʠ ʟ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʢʦʥʪʨʘʩʪʦʤ ʙʫʜʫʚʘʥʥʷʤ ʣʽʥʽʡʥʦʾ ʤʦʜʝʣʽ, ʚʠʷʚʣʝʥʥʷʤ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʤʦʜʝʣʽ ʪʽ ʩʢʣʘʜʘʥʥʷʤ ʩʢʦʨʦʯʝʥʦʛʦ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ; 

ʧʝʨʝʚʽʨʢʘ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ; 

ñʢʨʫʪʠʡ, ʩʭʽʜò ʧʦ ʧʦʚʝʨʭʥʽ ʚʽʜʛʫʢʫ ʟʽ ʩʢʣʘʜʘʥʥʷʤ ʧʣʘʥʫ ʥʘʩʪʫʧʥʦʛʦ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʚʘʨʽʶʚʘʥʥʷ ʪʘ ʟʥʘʢʽʚ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʢʦʨʦʯʝʥʦʾ ʤʦʜʝʣʽ ʽ ʚʠʩʥʦʚʢʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ; ʧʝʨʝʣʽʢ ʧʦʩʠʣʘʥʴ. 
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ɼʦʜʘʪʦʢ ɸ 

ʇʨʦʛʨʘʤʘ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʫ ʙʘʛʘʪʦʚʠʤʽʨʥʦʾ ʬʫʥʢʮʽʾ ʥʘ 

ʢʦʤʧôʪʝʨʥʽʡ ʤʦʚʽ ɹɽʁʉɯʂ 

 

ɸʨʛʫʤʝʥʪʠ ʬʫʥʢʮʽʾ ï ʝʣʝʤʝʥʪʠ ʦʜʥʦʚʠʤʽʨʥʦʛʦ ʜʽʡʩʥʦʛʦ ʤʘʩʠʚʫ 

ñxò. ɺʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ï ʚʠʜ ʬʫʥʢʮʽʾ (ʨʷʜʦʢ 2), ʢʽʣʴʢʽʩʪʴ 

ʘʨʛʫʤʝʥʪʽʚ (ʨʷʜʦʢ 3), ʧʦʯʘʪʢʦʚʠʡ ʢʨʦʢ ʽ ʪʦʯʥʽʩʪʴ ʧʦʰʫʢʫ (ʨʷʜʦʢ 5). 

 

10 DIM ʍ(10): DEF INT I,J,N: GOTO ɿʆ 

20Y=FNY(X(1),X(2),...,X(N)):RETURH 

ɿʆ N=...: REM ʂɯʃʔʂɯʉʊʔ ɸʈɻʋʄɽʅʊɯɺ ʌʋʅʂʎɯɰ 

40 FOR I=1 TON: INPUTʍ(ɯ): NEXT 

50 GOSUB 20: YMAX=Y: INPUT D, DMIN 

6OIF D<=DMIN GOTO190 

70P=0: REM ʇʆʏɸʊʆʂ ɺʂʃɸɼɽʅʆɰ ɯʊɽʈɸʎɯɰ 

 80 FOR I=1 TO  N 

90X(1)=X(I)-D: GOSUB 20 

100 IF Y>YMAX THEN J=I: P=-D: YMAX=Y  

110 X(1)=X(1)+2*D: GOSUB 20 

120 IF Y>YMAX THEN J=I: P=D: YMAX=Y 

130X(1)=X(1)-D 

140 NEXT 

150X(J)=X(J)+P 

160 IF P GOTO 70 

170 D=D/2: REM ɿʄɽʅʐɽʅʅʗ ʂʈʆʂʋ 

180 GOTO 60: REM ʂɯʅɽʎʔ ɿʆɺʅɯʐʅɯʁ ɯʊɽʈɸʎɯɰ 

190FOR I=1 TO N: X(I):NEXT 

 

ʈʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʫ ʚʠʚʦʜʠʪʴʩʷ ʦʧʝʨʘʪʦʨʦʤ ʨʷʜʢʘ 19. 
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ɼʦʜʘʪʦʢ ɹ 

ʇʨʦʛʨʘʤʘ ʢʦʨʝʣʷʮʽʡʥʦ-ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʢʦʤʧôʶʪʝʨʥʽʡ ʤʦʚʽ ɹɽʁʉɯʂ 

ñBCORREGò 

ʇʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʨʽʚʥʷʥʴ ʧʘʨʥʽʡ ʣʽʥʽʡʥʽʡ ʨʝʛʨʝʩʽʾ ʪʠʧʫ 

ʋ = ɸ + ɺʍ 

ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʷʢʦʩʪʽ ʤʝʪʘʣʦʧʨʦʜʫʢʮʽʾ. 

ʇʨʦʛʨʘʤʘ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʩʧʦʜʽʚʘʥʥʷ ʪʘ ʜʠʩʧʝʨ-

ʩʽʾ ʟʤʽʥʥʠʭ ñxò ʽ ñyò, ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʠʤʠ ʽ ʟʥʘʯʫʱʽʩʪʴ ʮʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ. ɼʘʥʽ ʚʚʦʜʷʪʴʩʷ ʟ ʜʠʩʧʣʝʶ ʦʧʝʨʘʪʦʨʘʤʠ 60 ... 100. ʆʙôʻʤ 

ʧʦʧʝʨʝʜʥʴʦ ʥʝ ʟʘʛʘʜʫʻʪʴʩʷ (N  256). ʈʦʟʨʘʭʦʚʘʥʽ ʜʘʥʽ ʫ ʚʠʜʽ ʪʘʙʣʠʮʽ 

ʟôʚ̫ʣʷʶʪʴʩʷ ʥʘ ʝʢʨʘʥʽ ʜʠʩʧʣʝʶ. ʎʝ ʥʘʜʽʡʥʽ ʽʥʪʝʨʚʘʣʠ ʥʝʟʘʣʝʞʥʦʾ 

ʟʤʽʥʥʦʾ ñxiò ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʨʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ñyiò. 

 

ʇʨʦʛʨʘʤʘ ʧʨʘʮʶʻ ʫ ʜʽʘʣʦʛʦʚʦʤʫ ʨʝʞʠʤʽ. 

 

5 REM ñPROGRAMMA BCORREGò 

10 REM ñʂʆʈɽʃʗʎɯʁʅʆ-ʈɽɻʈɽʉɯʁʅʀʁ ɸʅɸʃɯɿò 

20 REM ñɺɺɯɼ ɼɸʅʀʍò 

30 DIM X(225), Y(225), Y4(225), Y5(225), Y6(225) 

35 DIM T(9), R1(9) 

40 DATA 12.71,4.3,3.18,2.78,2.57,2.45,2.37 

41 DATA 2.31,2.26,0.997,0.95,0.88,0.81,0.75 

42 DATA 0.71,0.67,0.63,0.6 

50 V1=0 \ V2=0 \ W1=0 \ W2=0 \ Z=0 \ Z1=0 

60 FOR I=1 TO 225 

70 "ɺɺɽʉʊʀ X(ñ;I;ò)ò 

80 INPUT X(I)  

90 PRINT ñɺɺɽʉʊʀ Y(ñ;I;ò)ò  

100 INPUT Y(I) 

110 V1=V1 + X(I) \ V2=V2 + X(I)*X(I)  

120 W1=W1 + Y(I) \ W2=W2 + Y(I)*Y(I)  

130 Z=Z+X(I)*Y(I) \ N=1 

140 NEXT 1 

150 N1=N ï 1 \ N2=N ï 2 \ X1=V1/N \ Y1=W1/N 

170 S1=V2 ï V1*V1/N \ S2=W2=W1*W1/N 
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190 X2=S1/N1 \ Y2=S2/N1 \ X3=SQR(X2) 

200 Y3=SQR(Y2) \ S3=Z ï V1*W1/N 

220 R=S3/SQR(S1*S2) 

230 B=S3/S1 \ A=Y1 ï B*X1 

250 PRINT 

260 PRINT ñ*é*ò 
1) 

280 PRINT ñʊʆʏʂʆɺɯ ɺɯɼʄɯʊʂʀ ʇɸʈɸʄɽʊʈɯɺò 

290 PRINT ñ*é*ò 
1)
 

300 PRINT ñʄɸʊ. ʉʇʆɼɯɺɸʅʅʗ: XCP=ò; YCP=ò; Y1 

320 PRINT ñɼʀʉʇɽʈʉɯɰ: DX=ò; X2; ñDY=ò; Y2 

330 PRINT ñʉɽʈ. ʂɺɸɼʈ. ɺɯɼʍʀʃ: S[=ò; X3; SY=ò Y3 

340 PRINT ñʂʆɽʌɯʎɯɭʅʊ ʂʆʈɽʃʗʎɯɰ R=è; R 

350 PRINT ñʈɯɺʅʗʅʅʗ ʈɽɻʈɽʉɯɰ: Y=BX+Aò 

360 PRINT ñʇɸʈɸʄɽʊʈʀ: B=ò; B;òA=ò; A 

370 PRINT ñ*é*ò 
1)
 

390 STOP 

400 FOR I=1 TO N \ Y5(I)=A+B*X(I)  

410 Z1=1+(Y(I) ï Y5(I))*(Y(I) ï Y5(I)) \ NEXT I 

440 S4=1/(N ï 2) \ S5=SQR(S4) 

460 C0=S5*SQR(V2/(N*S1)) \ C1=S5/SQR(S1) 

480 IF N2 9 GOTO 540 

490 FOR I=1 TO 9 \ READ T(I) \ NEXT I 

520 T1=T(N2) \ GOTO 550 

540 T1=1.95+2.8/N2 

550 T2=ABS(A)/C0 \ T3=ABS(B)/C1 \ A1=A-T1*C1 

570 A2=A+T1*C0 \ B1=B ï T1*C1 \ B2=B+T1*C1 

580 IF N2 3GOTO 610 

590 FOR I=1 TO 9 \ READ R1(I) NEXT I 

600 R2=R1(N2) \ GOTO 615 

610 R2=0.21+3/73/N2 

615 Z2=0.5*LOG((1+R)/(1-R)) \ Z3=1/SQR(N ï 3) 

620 Z4=Z2 - 1.96*Z3 \ Z5=Z2+1.96*Z3 

630 DEF FNT(Q)=(EXP(Q)-EXP(-Q)/EXP(Q)+EXPT( - Q)) 

635 R3=FNT(Z4) \ R4=FNT(Z5) 

640 IF N1 >9 GOTO 655 \ T4=T(N1) \ GOTO 660 

655 T4= l;95+2.8/N1 

660 E=X3*T4/SQR(N) \ X4=X1 - E \ X5=X1+E 

670 X6=X3*(0.857-0.407/N1) \ X7=X6*X6 
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680 X8=X3*( 1+10.63/N 1) \ X9=X8*X8 

690 PRINT "*...*" 
1)
 

691 PRINT "ʈɽɿʋʃʔʊɸʊ ɯʅʊɽʈɺɸʃʔʅʆɻʆ" 

692 PRINT "ʉʇʆɼɯɺɸʅʅʗ ʇʈʀ ʅɸɼɯʁʅɯʁ" 

693 PRINT "ʁʄʆɺɯʈʅʆʉʊɯ ʈ=0.95" 

694 PRINT "*...*"
 1)  

700 IF R2>=R GOTO 715 

705 PRINT "ʂʆɽʌɯʎɯɭʅʊ ʂʆʈɽʃʗʎɯɰ ʅɽɿʅɸʏʋʑʀʁò 

710 GOTO 720 

715 PRINT "RMIH= "; R3; "RMAKC= "; R4 

720 PRINT "XCEP.MIH="; X4; "XCEP.MAKC= "; X5 

725 PRINT "DX ʄIN= "; X7; "DX ʄɸʂʉ=
ò
; X9 

730 PRINT "CKO X MIH= "; X6; "CKO X MAKC=ò; X8 

735 IF T2<=T1 GOTO 770 \ IF T3<=T1 GOTO 770 

745 PRINT "A MIH= "; Al; "ɸ ʄɸʂʉ=ò A2 

750 PRINT "B MIIN= "; B1; "ɺ MAKC= "; B2 

765 GOTO 775 

770 PRINT "ʂʆɽʌɯʎɯɭʅʊʀ A TA ɺ ʅɽɿʅɸʏʋʑɯ"  

775 PRINT 

780 PRINT "*...*" 
1)
 

781 PRINT "ʗʂʑʆ ɼʆɺɯʈʀʊɽʃʔHɯ ɯʅʊɽʈɺɸʃʀ" 

782 PRINT "ʈɽɻʈɽʉɯɰ ʉʇʆɼɯɺɸʅʅɯ" 

783 PRINT "ʊʆ GOTO 800" 

784 PRINT "*...*" 
1)  

794 STOP 

800 S6=T1*S5 

810 FOR 1=1 TO N \ D1=X(I)-X1 \ D2=DI*D1  

830 D3-S6*SQR(D2/(N*X2)+1/N) 

840 Y4(I)=Y5(I) -D3 \ Y6(I)=Y5(I)+D3 \ NEXT I  

860 FOR 1=0 TO 16 

880 PRINT"*...*"
 1)

 

890 PRINT "X   YEKCʇ   YMIH       YCP     YMAKCò  

895 PRINT"*...*" 
1) 

900 FOR J=1 TO 15 \ J1=J+I*15 

910 PRINT X(J1), Y(J1), X4(J1), Y5(J1), Y6(JI)  

920 NEXT J 

930 PRINT"*é*ò 
1)
 

931 PRINT "ʇʆʉʃɯɼʆɺʅɽ ɺʀɺɽɼɽʅʅʗ ɿʅɸʏɽʅʔ" 
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932 PRINT "GOTO 950" 

933 PRINT"*...*" 
1)
 

940 STOP 

950 NEXT I 

960 END 

 

ʈʷʜʦʢ ʟ 33 ñʟʽʨʦʯʦʢò 
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ɼʦʜʘʪʦʢ ɺ 

ɿʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʌʽʰʝʨʘ ʜʣʷ ʨʽʚʥʽʚ ʟʥʘʯʫʱʦʩʪʽ: Ŭ=0,05/Ŭ=0,01 

f2 1 2 3 4 5 6 10 30 Ð 
f1 

1 
161 

4052 

200 

4999 

216 

5403 

225 

5625 

230 

5764 

234 

5859 

242 

6056 

250 

6258 

254 

6366 

2 
18,51 

98,49 

19,00 

99,01 

19,16 

99,17 

19,25 

99,25 

19,3 

99,3 

19,33 

99,33 

19,39 

99,40 

19,46 

99,47 

19,5 

99,5 

3 
10,13 

34,12 

9,55 

30,81 

9,28 

29,46 

9,12 

28,71 

9,01 

28,24 

8,94 

27,91 

8,78 

27,23 

8,62 

26,50 

8,53 

26,12 

4 
7,71 

21,2 

6,59 

18,0 

6,50 

16,69 

6,39 

15,98 

6,26 

15,52 

6,16 

15,21 

5,96 

14,54 

5,74 

13,83 

5,63 

13,46 

5 
6,61 

16,26 

5,79 

13,27 

5,41 

12,06 

5,19 

11,39 

5,05 

10,97 

4,95 

10,67 

4,74 

10,05 

4,50 

9,38 

4,36 

9,02 

6 
5,99 

13,74 

5,14 

10,92 

4,76 

9,98 

4,53 

9,15 

4,39 

8,75 

4,28 

8,47 

4,06 

7,87 

3,81 

7,23 

3,67 

6,88 

7 
5,59 

12,25 

4,74 

9,55 

4,35 

8,45 

4,12 

7,85 

3,98 

7,46 

3,87 

7,19 

3,63 

6,62 

3,38 

5,98 

3,23 

5,65 

8 
5,52 

11,26 

4,46 

8,65 

4,07 

7,59 

3,84 

7,01 

3,69 

6,63 

3,58 

6,37 

3,34 

5,82 

3,08 

5,20 

2,93 

4,86 

9 
5,12 

10,56 

4,26 

8,02 

3,86 

6,99 

3,63 

6,42 

3,48 

6,06 

3,37 

5,80 

3,13 

5,26 

2,86 

4,64 

2,71 

4,31 

10 
4,96 

10,04 

4,10 

7,56 

3,71 

6,55 

3,48 

5,99 

3,33 

5,64 

3,22 

5,39 

2,97 

4,85 

2,70 

4,25 

2,54 

3,91 

15 
4,54 

8,58 

3,68 

6,36 

3,29 

5,42 

3,06 

4,89 

2,90 

4,56 

2,79 

4,32 

2,55 

3,80 

2,25 

3,20 

2,07 

2,87 

20 
4,35 

8,10 

3,49 

5,85 

3,10 

4,94 

2,87 

4,43 

2,71 

4,10 

2,60 

3,87 

2,35 

3,37 

2,04 

2,77 

1,84 

2,42 

30 
4,16 

7,56 

3,32 

5,39 

2,92 

4,51 

2,69 

4,02 

2,53 

3,70 

2,42 

3,47 

2,16 

2,98 

1,84 

2,38 

1,62 

2,01 

Ð 
3,84 

6,64 

2,99 

4,60 

2,60 

3,78 

2,37 

3,32 

2,21 

3,02 

2,09 

2,80 

1,83 

2,32 

1,46 

1,79 

1,00 

1,00 

 


