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ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 6 

 

ɺʉʊʋʇ 
 

 ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʢʘʧʽʪʘʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦ, 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢʦʛʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ. ɰʭʥʷ ʚʘʨʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 50...70 % ʚʘʨʪʦʩʪʽ 

ʚʩʴʦʛʦ ʦʙʩʷʛʫ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ, ʪʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʚʤʽʪʠ ʪʝʭʥʽʯʥʦ 

ʛʨʘʤʦʪʥʦ ʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʥʦʤʝʥʢʣʘʪʫʨʫ ʪʘ ʨʝʞʠʤ ʟʙʝʨʽʛʘʥʥʷ ʾʭ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʯʠʩʣʝʥʥʘ ʽ ʨʽʟʥʦʤʘʥʽʪʥʘ. ʋ 

ʙʫʜ̔ʚʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʨʠʨʦʜʥʽ ʤʘʪʝʨʽʘʣʠ, ʪʘʢ ʽ ʰʪʫʯʥʽ ʚʠʨʦʙʠ ʽ 

ʢʦʥʩʪʨʫʢʮʽʾ. 

ɹʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ  ï ʮʝ ʨʝʯʦʚʠʥʠ (ʧʽʩʦʢ, ʛʣʠʥʘ, ʜʝʨʝʚʠʥʘ, ʮʝʤʝʥʪ, 

ʚʘʧʥʦ ʪʘ ʽʥ.), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʘʙʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɹʫʜʽʚʝʣʴʥʽ ʚʠʨʦʙʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ï ʮʝ ʟʘʢʽʥʯʝʥʽ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʟ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʦʥʠ ʤʘʶʪʴ ʯʽʪʢʫ ʬʦʨʤʫ, ʪʦʯʥʽ ʨʦʟʤʽʨʠ, ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ. ɼʦ ʚʠʨʦʙʽʚ ʥʘʣʝʞʘʪʴ ʮʝʛʣʘ, ʢʝʨʘʤʽʯʥʽ ʧʣʠʪʢʠ, 

ʩʢʣʦʙʣʦʢʠ, ʘʨʤʘʪʫʨʘ ʪʦʱʦ. ʂʦʥʩʪʨʫʢʮʽʾ ï ʮʝ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ 

(ʟʘʣʽʟʦʙʝʪʦʥʥʽ, ʜʝʨʝʚôʷʥʽ ʯʠ ʤʝʪʘʣʝʚʽ ʬʝʨʤʠ, ʙʘʣʢʠ, ʧʘʥʝʣʽ ʪʦʱʦ). 

ʋ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʩʧʽʣʴʩʪʚʘ 

ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʧʨʦʛʨʝʩʠʚʥʽ ʝʬʝʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʟʥʠʟʠʪʠ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘʙʝʟʧʝʯʠʪʠ ʾʭʥʶ ʚʠʩʦʢʫ ʷʢʽʩʪʴ, 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʪʘ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʡ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʈʦʟʚôʷʟʘʥʥʶ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʩʧʨʠʷʻ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʽʜʭʦʜʽʚ ʪʘ ʩʫʧʫʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ʽʥʰʠʭ 

ʚʠʨʦʙʥʠʮʪʚ. 

ʄʽʩʮʝʚʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ï ʮʝ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʥʘ ʤʽʩʮʽ ʙʫʜʽʚʥʠʮʪʚʘ, ʘʙʦ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʭʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʟʦʣʘ, ʰʣʘʢ, 

ʚʽʜʭʦʜʠ ʜʝʨʝʚʠʥʠ, ʩʦʣʦʤʘ, ʣʫʰʧʠʥʥʷ, ʢʦʩʪʨʠʮʷ). 

ʂʘʧʽʪʘʣʴʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʢʦʥʦʤʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʝʨʞʘʚʠ. ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʙʫʜʽʚʥʠʮʪʚʘ ʧʝʨʝʜʙʘʯʘʻ, ʥʘʩʘʤʧʝʨʝʜ, ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʤʘʪʝʨʽʘʣʴʥʠʭ, ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ. 

ɹʫʜʽʚʥʠʮʪʚʦ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʘʙʫʣʦ ʚʠʩʦʢʠʭ ʪʝʤʧʽʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʨʦʩʪʫ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʨʠʩ.1) ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ ʟʘ 

ʩʽʯʝʥʴ ʽ ʣʶʪʠʡ 2008 ʨʦʢʫ ʟʙʽʣʴʰʠʣʦʩʷ ʥʘ 30,6 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤ 

ʧʝʨʽʦʜʦʤ 2007 ʨʦʢʫ ï ʜʦ 1,8 ʤʣʥ. ʪʦʥʥ. ɿʘ ʽʥʬʦʨʤʘʮʽʻʶ ɼʝʨʞʢʦʤʩʪʘʪʫ, ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʶʪʠʤ 2007 ʨʦʢʫ ʚʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ ʚ ʣʶʪʦʤʫ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ 

ʚʠʨʦʩʣʦ ʥʘ 56,2 %, ʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʽʯʥʝʤ ï ʥʘ 27,3 %. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʦ ʩʢʣʘʜʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʮʝʤʝʥʪʫ, ʙʝʪʦʥʫ ʽ 

ʰʪʫʯʥʦʛʦ ʢʘʤʝʥʷ ʚ ʋʢʨʘʾʥʽ ʟʘ ʩʽʯʝʥʴ-ʣʶʪʠʡ 2008 ʨʦʢʫ ʧʽʜʥʷʣʦʩʷ ʥʘ 2,7 % ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤ ʧʝʨʽʦʜʦʤ 2007 ʨʦʢʫ ï ʜʦ 609 ʪʠʩ. ʢʫʙ. ʤ. 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 7 

 

12,163

13,732

16,684

0 5 10 15 20

2005

2006

2007

ʎʝʤʝʥʪ, ʤʣʥ. ʪ.

 

2,94

3,36

4,08

0,00 1,00 2,00 3,00 4,00 5,00

2005

2006

2007

ɿ.-ʙ. ʢʦʥʩʪʨʫʢʮʽʾ, ʪʠʩ.ʢʫʙ.ʤ

 

1,655

1,821

2,185

0,00 0,50 1,00 1,50 2,00 2,50

2005

2006

2007

ʎʝʛʣʘ, ʤʣʥ. ʫʤʦʚ. ʮʝʛʣʠʥ

 

19,732

21,094

23,94169

0,00 5,00 10,00 15,00 20,00 25,00

2005

2006

2007

ʂʝʨʘʤʽʯʥʘ ʧʣʠʪʢʘ, ʤʣʥ. ʢʚʘʜʨ.ʤ

 
 

ʈʠʩ. 1. ɼʽʘʛʨʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʋʢʨʘʾʥʽ. 

 

 

ɺʠʨʦʙʥʠʮʪʚʦ ʮʴʦʛʦ ʚʠʜʫ ʧʨʦʜʫʢʮʽʾ ʚ ʣʶʪʦʤʫ 2008, ʷʢʱʦ ʧʦʨʽʚʥʷʪʠ ʟ 

ʘʥʘʣʦʛʽʯʥʠʤ ʧʝʨʽʦʜʦʤ ʤʠʥʫʣʦʛʦ ʨʦʢʫ, ʚʠʨʦʩʣʦ ʙʽʣʴʰ ʥʽʞ ʥʘ 9 %, ʘ ʚ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʩʽʯʥʝʤ 2008 ʨʦʢʫ ï ʥʘ 14 %. 

ɿʘ ʧʦʚʽʜʦʤʣʝʥʥʷʤ ɼʝʨʞʢʦʤʩʪʘʪʫ, ʚ ʛʨʫʜʥʽ 2007 ʨʦʢʫ ʚ ʢʨʘʾʥʽ ʚʠʨʦʙʣʝʥʦ 

176 ʤʣʥ. ʰʪʫʢ ʫʤʦʚʥʦʾ ʮʝʛʣʠ, ʱʦ ʥʘ 4,6 % ʙʽʣʴʰʝ, ʥʽʞ ʚ ʛʨʫʜʥʽ 2006 ʨʦʢʫ, ʽ ʥʘ 

3,5 % ʙʽʣʴʰʝ, ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʣʠʩʪʦʧʘʜʘ 2007 ʨʦʢʫ (ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

Ăɯʥʪʝʨʬʘʢʩ-ʋʢʨʘʾʥʘò). 

 ʋ ʥʘʰ ʯʘʩ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʪʨʘʜʠʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ (ʮʝʛʣʫ, 

ʮʝʤʝʥʪ, ʜʝʨʝʚʠʥʫ), ʪʘʢ ʽ ʩʫʯʘʩʥʽ (ʧʦʣʽʤʝʨʥʽ, ʩʢʣʦʚʦʣʦʢʥʠʩʪʽ, ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʪʘ 

ʽʥ.), ʷʢʽ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʢʽʚ. ʋʢʨʘʾʥʘ ʙʘʛʘʪʘ ʥʘ 

ʩʠʨʦʚʠʥʫ, ʤʘʻ ʰʠʨʦʢʫ ʚʠʨʦʙʥʠʯʫ ʙʘʟʫ ʜʣʷ ʚʠʧʫʩʢʫ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʪʘʢʦʞ 

ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ, ʱʦ ʥʘʢʦʧʠʯʠʣʠʩʷ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʋʢʨʘʾʥʠ. 

ɺʽʜ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘʣʝʞʘʪʴ ʷʢʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʙʫʜʽʚʝʣʴ 

ʽ ʩʧʦʨʫʜ. ʗʢʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ: ʜʝʨʞʘʚʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʋʢʨʘʾʥʠ (ɼʉʊʋ), ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ 
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ʋʢʨʘʾʥʠ (ʊʋʋ), ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ ʽ ʧʨʘʚʠʣʘʤʠ (ʉʅʠʇ), ʜʝʨʞʘʚʥʠʤʠ 

ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ (ɼɹʅ), ʷʢʽ ʚʤʽʱʫʶʪʴ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʧʨʘʚʠʣʘ ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ.  

ʉʪʘʥʜʘʨʪʠ ʨʦʟʨʦʙʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ ʥʦʚʽʪʥʽʭ ʜʦʩʷʛʥʝʥʴ ʥʘʫʢʠ ʽ ʪʝʭʥʽʢʠ. 

ʉʪʘʥʜʘʨʪʠ ʡ ʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʥʘ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʚʠʨʦʙʠ ʡ ʢʦʥʩʪʨʫʢʮʽʾ ʻ 

ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚʠʤʦʛʠ ʷʢʠʭ ʦʙʦʚôʷʟʢʦʚʽ ʜʣʷ ʤʽʥʽʩʪʝʨʩʪʚ ʽ 

ʚʽʜʦʤʩʪʚ. ʈʽʢ ʟʘʪʚʝʨʜʞʝʥʥʷ ʢʦʞʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʜʘʻʪʴʩʷ ʜʚʦʤʘ ʦʩʪʘʥʥʽʤʠ 

ʮʠʬʨʘʤʠ ʚ ʩʠʤʚʦʣʽʯʥʦʤʫ ʟʘʧʠʩʫ ʡʦʛʦ ʥʘʟʚʠ. ʇʦʨʷʜ ʽʟ ʟʛʘʜʘʥʠʤʠ ʥʦʨʤʘʪʠʚʥʠʤʠ 

ʜʦʢʫʤʝʥʪʘʤʠ ʜʽʶʪʴ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʽ ʧʨʘʚʠʣʘ (ʨʦʩ. ʉʅʠʇ), ʷʢʽ ʤʽʩʪʷʪʴ 

ʥʦʤʝʥʢʣʘʪʫʨʫ ʜʘʥʦʾ ʛʨʫʧʠ ʤʘʪʝʨʽʘʣʽʚ, ʜʝʪʘʣʝʡ, ʢʦʥʩʪʨʫʢʮʽʡ, ʦʩʥʦʚʥʽ  ʚʢʘʟʽʚʢʠ 

ʱʦʜʦ ʦʙʩʷʛʦʚʦ-ʧʣʘʥʫʚʘʣʴʥʦʛʦ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʧʦʜʽʣ ʩʧʦʨʫʜ ʥʘ ʢʣʘʩʠ. 

ʄʝʪʘ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ Ăɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦò ï ʥʘʙʫʪʪʷ 

ʟʥʘʥʴ ʟ ʦʩʥʦʚ ʚʠʨʦʙʥʠʮʪʚʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ, ʾʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʤʘʨʦʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ, ʘ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ . 

ʉʪʨʫʢʪʫʨʘ ʧʽʜʨʫʯʥʠʢʘ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʛʨʘʤʽ ʜʠʩʮʠʧʣʽʥʠ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 15-

ʪʠ ʪʝʤ, ʧʦʜʽʣ ʥʘ ʷʢʽ ʟʜʽʡʩʥʝʥʦ ʟʘ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʦʟʥʘʢʦʶ ʦʪʨʠʤʘʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʜʫ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ. ʂʦʞʥʘ ʪʝʤʘ 

ʤʽʩʪʠʪʴ ʛʦʣʦʚʥʽ ʧʨʠʥʮʠʧʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʧʣʠʚʫ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʡ ʚʠʭʽʜʥʦʛʦ ʩʢʣʘʜʫ ʩʠʨʦʚʠʥʠ ʥʘ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ. ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ 

ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʦʛʦ ʨʽʚʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ. 

ʂʦʥʪʨʦʣʴ ï ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʘ ʣʘʥʢʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʽʥ 

ʚʠʩʪʫʧʘʻ ʤʝʭʘʥʽʟʤʦʤ ʚʠʷʚʣʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʦʾ ʜʽʾ. ʊʝʩʪʦʚʠʡ 

ʢʦʥʪʨʦʣʴ ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʫ ʨʽʚʥʷ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʫʤʽʥʴ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ 

ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʢʣʘʜʘʯʘʤʠ ʜʣʷ ʟʜʽʩʥʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ 

ʢʝʨʽʚʥʠʮʪʚʘ ʨʦʙʦʪʦʶ ʩʪʫʜʝʥʪʽʚ, ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʾʾ ʤʝʪʦʜʽʚ ʪʘ ʥʘʜʘʥʥʷ 

ʤʝʪʦʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

ɺ ʧʽʜʨʫʯʥʠʢʫ ʧʦ ʢʦʞʥʽʡ ʽʟ 15 ʪʝʤ ʜʠʩʮʠʧʣʽʥʠ ñɹʫʜʽʚʝʣʴʥʝ 

ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦò ʨʦʟʨʦʙʣʝʥʽ ʪʝʩʪʠ ʧʦʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 

1. ʉʠʨʦʚʠʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

2. ʉʧʦʩʦʙʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ. 

3. ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʘʥʦʾ ʪʝʤʠ. 

4. ʈʦʟʤʽʨʠ ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ. 

5. ɻʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

6. ʇʨʠʡʤʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟ ʜʘʥʦʾ ʪʝʤʠ. 

7. ʍʘʨʘʢʪʝʨʥʽ ʚʽʜʦʤʦʩʪʽ ʟ ʜʘʥʦʾ ʪʝʤʠ. 
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ʊʝʤʘ 1. ʆʉʅʆɺʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹʋɼɯɺɽʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 
 

 1.1 ʉʊʈʋʂʊʋʈʅʆ-ʌɯɿʀʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

 

ʉʪʨʫʢʪʫʨʥʦ-ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʙʫʜʦʚʫ 

ʘʙʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʟʥʘʯʘʶʪʴ  ʨʝʘʢʮʽʶ ʤʘʪʝʨʽʘʣʫ ʥʘ 

ʜʽʶ ʚʦʣʦʛʠ, ʪʝʧʣʦʪʠ, ʚʦʛʥʶ. 

ɯʩʪʠʥʥʘ ʱʽʣʴʥʽʩʪʴ (ʛʫʩʪʠʥʘ)
1
 ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ ʜʦ ʡʦʛʦ 

ʦʙôʻʤʫ ʚ ʘʙʩʦʣʶʪʥʦ ʱʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʪʦʙʪʦ ʙʝʟ ʧʫʩʪʦʪ ʽ ʧʦʨ: 

aV

m
 

ʜʝ m ï ʤʘʩʘ ʤʘʪʝʨʽʘʣʫ, ʢʛ ʘʙʦ ʛ; Vʘ ï ʦʙôʻʤ ʤʘʪʝʨʽʘʣʫ ʚ ʘʙʩʦʣʶʪʥʦ 

ʱʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʤ
3
 ʘʙʦ ʩʤ

3
. 

ɯʩʪʠʥʥʫ ʱʽʣʴʥʽʩʪʴ ʚʠʤʽʨʶʶʪʴ ʫ ʛʨʘʤʘʭ ʥʘ ʢʫʙʽʯʥʠʡ ʩʘʥʪʠʤʝʪʨ (ʛ/ʩʤ
3
) ʘʙʦ 

ʚ ʢʽʣʦʛʨʘʤʘʭ ʥʘ ʢʫʙʽʯʥʠʡ ʤʝʪʨ (ʢʛ/ʤ
3
). 

ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ (ʛʫʩʪʠʥʘ) ï ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʩɹʷ 

ʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩʠ ʜʦ ʚʩʴʦʛʦ ʦʙ'ʻʤʫ, ʚʢʣʶʯʘʶʯʠ ʧʦʨʠ  ʪʘ  ʧʫʩʪʦʪʠ; 

V

m
m

 

ʜʝ m ï ʤʘʩʘ ʤʘʪʝʨʽʘʣʫ, ʢʛ ʘʙʦ ʛ, V ï ʦʙôʻʤ ʤʘʪʝʨʽʘʣʫ ʚ ʥʘʪʫʨʘʣʴʥʦʤʫ 

ʩʪʘʥʽ, ʤ
3
 ʘʙʦ ʩʤ

3
. 

ʅʘ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ (ʛʫʩʪʠʥʫ) ʚʧʣʠʚʘʻ ʚʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. 

ɼʣʷ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ ʥʘʟʠʚʘʶʪʴ ʥʘʩʠʧʥʦʶ 

ʱʽʣʴʥʽʩʪʶ. 

ʏʘʩʪʦ ʛʫʩʪʠʥʫ (ʱʽʣʴʥʽʩʪʴ) ʤʘʪʝʨʽʘʣʫ ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʫʩʪʠʥʠ ʚʦʜʠ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 4 ÜC, ʷʢʘ ʜʦʨʽʚʥʶʻ 1 ʛ/ʩʤ
3
; ʦʪʨʠʤʫʚʘʥʘ ʙʝʟʨʦʟʤʽʨʥʘ ʚʝʣʠʯʠʥʘ 

ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦʶ  ʛʫʩʪʠʥʦʶ (ʱʽʣʴʥʽʩʪʶ),  ̔  ʧʦʟʥʘʯʘʻʪʴʩʷ ʣʽʪʝʨʦʶ d. 

ʋ ʪʘʙʣ. 1.1 ʥʘʚʝʜʝʥʦ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʝʨʝʜʥʷ ʛʫʩʪʠʥʘ (ʱʽʣʴʥʽʩʪʴ) ï ʧʘʨʘʤʝʪʨ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʩʷʛʽʚ 

ʨʦʙʽʪ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʩʢʣʘʜʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ  ʤʘʪʝʨʽʘʣʽʚ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

 

& ! ʇʨʠʢʣʘʜ 1.  ɺʠʟʥʘʯʠʪʠ ʤʘʩʫ ˇʨʫʥʪʫ (ʛʣʠʥʠ), ʷʢʠʡ ʪʨʝʙʘ ʚʠʨʠʪʠ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʨʘʥʰʝʾ 100 ʤ  ʟʘʚʜʦʚʞʢʠ, 50 ʩʤ ʟʘʚʰʠʨʰʢʠ, 1 ʤ ʟʘʚʛʣʠʙʰʢʠ. 

 

ʈʦʟʚôʷʟʦʢ: ʉʧʦʯʘʪʢʫ  ʧʦʪʨʽʙʥʦ  ʚʠʟʥʘʯʠʪʠ  ʦʙôʻʤ  ˇʨʫʥʪʫ: 

   5015,0100hbaV  ʤ
3 
 

ɿʘ ʪʘʙʣʠʮʝʶ 1 ʟʥʘʡʜʝʤʦ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ ʛʣʠʥʠ: 

ɟm=1600 ʢʛ/ʤ
3
. 

ʄʘʩʘ ˇʨʫʥʪʫ:  ʪʢʛVm m 8080000501600  

                                           
1
 ʊʝʨʤʽʥ Ăʛʫʩʪʠʥʘò ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ  ʫ ʨʽʜʢʦʤʫ ʩʪʘʥʽ, 

Ăʱʽʣʴʥʽʩʪʴò ï ʫ ʪʚʝʨʜʦʤʫ. 
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ʊʘʙʣʠʮʷ 1.1 

ʑʽʣʴʥʽʩʪʴ ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʛ/ʤ
3 

ʄʘʪʝʨʽʘʣ ɯʩʪʠʥʥʘ ʱʽʣʴʥʽʩʪʴ ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ 

ɻʽʧʩ 2600-2800 900-1200 

ɻʣʠʥʘ 2600...2700 1400...1600 

ɻʨʘʥʽʪ 2700...2800 2600...2800 

ɹʝʪʦʥ ʚʘʞʢʠʡ 2600...2900 1800...2500 

ɹʝʪʦʥ ʣʝʛʢʠʡ 2600...2900 500...1800 

ɺʘʧʥʷʢ ʱʽʣʴʥʠʡ 2400-2600 2100-2400 

ɼʝʨʝʚʠʥʘ ʩʦʩʥʠ 1550-1600 500-600 

ɼʫʙ 1550 700...900 

ʇʽʥʦʩʢʣʦ 2450...2650 180...800 

ʇʽʥʦʧʣʘʩʪ 1200...1400 15...75 

ʇʽʩʦʢ ʢʚʘʨʮʦʚʠʡ 2650...2700 1400...1600 

ʉʢʣʦ 2450...2650 2450...2650 

ʉʪʘʣʴ 7850 7850 

ʊʫʬ ʚʫʣʢʘʥʽʯʥʠʡ 2600-2800 900-2100 

ʎʝʛʣʘ ʢʝʨʘʤʽʯʥʘ 2650...2700 1600...1800 

ʎʝʛʣʘ ʩʠʣʽʢʘʪʥʘ 2700-2900 1700-1900 

ʎʝʤʝʥʪ 3000...3100 1000...1400 

 

ɿʘ ɦ̔ʣʴʥʽʩʪʶ (ʛʫʩʪʠʥʦʶ) ʤʘʪʝʨʽʘʣʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʡʦʛʦ ʧʦʨʠʩʪʽʩʪʴ. 

ʇʦʨʠʩʪʽʩʪʴ ï ʮʝ ʩʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʥʷ ʦʙôʻʤʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʧʦʨʘʤʠ ʨʦʟʤʽʨʦʤ ʜʦ 3 ʤʤ: 

%100
)( ʴʇ , ʘʙʦ      

)( ʴʇ  

ʇʦʨʠʩʪʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0 ʜʦ 95 %, ʘ ʚ ʩʫʤʽ ʟ 

ʛʫʩʪʠʥʦʶ ʜʦʨʽʚʥʶʻ 100 %, ʘʙʦ 1. ʋ ʪʘʙʣ. 1.2 ʥʘʚʝʜʝʥʦ ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ 

ʧʦʨʠʩʪʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʦʨʠʩʪʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʧʦʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʢʨʠʪʠʤʠ ʽ ʟʘʢʨʠʪʠʤʠ, 

ʪʦʙʪʦ ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʚʦʜʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʨ, ʘʣʝ ʟʘʢʨʠʪʠʭ, ʤʦʨʦʟʦʩʪʽʡʢʽ, ʦʩʢʽʣʴʢʠ 

ʧʦʛʣʠʥʘʶʪʴ ʤʘʣʦ ʚʦʜʠ. ʄʘʪʝʨʽʘʣʠ ʟ ʚʽʜʢʨʠʪʠʤʠ ʧʦʨʘʤʠ ʥʝ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ. 
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ʊʘʙʣʠʮʷ 1.2. 

ʇʦʨʠʩʪʽʩʪʴ ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʄʘʪʝʨʽʘʣ ʇʦʨʠʩʪʽʩʪʴ, % ʄʘʪʝʨʽʘʣ ʇʦʨʠʩʪʽʩʪʴ, % 

ɹʘʟʘʣʴʪ 0,6...19 ɼʝʨʝʚʠʥʘ 50...75 

ɻʨʘʥʽʪ 0,1...6,9 ʎʝʛʣʘ ʟʚʠʯʘʡʥʘ 30...40 

ɼʽʘʙʘʟ 0,2...10,6 ɹʝʪʦʥ ʚʘʞʢʠʡ 10...35 

ɻʘʙʨʦ 0,3...4 ɹʝʪʦʥ ʣʝʛʢʠʡ 30...80 

ʄʘʨʤʫʨ 0,4...3 ʉʢʣʦ ʙʫʜʽʚʝʣʴʥʝ 0 

ɺʘʧʥʷʢ 2...35 ʉʪʘʣʴ ʙʫʜʽʚʝʣʴʥʘ 0 

ʇʽʩʢʦʚʠʢ 2...40 ʇʽʥʦʧʣʘʩʪʠ  92...98 

 

ʇʫʩʪʦʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʷʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʫʩʪʦʪ ʫ ʙʫ-

ʜʽʚʝʣʴʥʠʭ ʚʠʨʦʙʘʭ ʘʙʦ ʧʫʩʪʦʪ ʤʽʞ ʟʝʨʥʘʤʠ ʚ ʩʠʧʢʠʭ ʤʘʪʝʨʽʘʣʘʭ. 

 

 1.2  ɻɯɼʈʆʌɯɿʀʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ï ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʩʤʦʢʪʫʚʘʪʠ ʡ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ 

ʧʨʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʚʦʜʦʶ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, ʟʨʘʟʦʢ 

ʤʘʪʝʨʽʘʣʫ ʧʦʩʪʫʧʦʚʦ ʟʘʥʫʨʶʶʪʴ ʫ ʚʦʜʫ ʡ ʚʠʪʨʠʤʫʶʪʴ ʪʘʤ ʜʦʪʠ, ʜʦʢʠ ʚʽʥ ʥʝ 

ʥʘʙʝʨʝ ʩʪʘʣʦʾ ʤʘʩʠ. ɺʦʜʦʥʘʩʠʪʠʪʠ ʤʘʪʝʨʽʘʣ ʜʦ ʦʩʪʘʪʦʯʥʦʛʦ ʟʘʧʦʚʥʝʥʥʷ 

ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʚʦʜʠ ʧʦʨ ʤʦʞʥʘ ʢʠʧôʷʪʽʥʥʷʤ ʟ ʥʘʩʪʫʧʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʚʦʜʽ 

ʘʙʦ ʧʽʜ ʚʘʢʫʫʤʦʤ. 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʟʘ ʤʘʩʦʶ Wm, %, ʚʠʟʥʘʯʘʶʪʴ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʦʛʣʠʥʫʪʦʾ ʚʦʜʠ ʜʦ ʤʘʩʠ ʩʫʭʦʛʦ ʤʘʪʝʨʽʘʣʫ:   
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ʜʝ mʅ, mʉ ï ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦ ʚ ʥʘʩʠʯʝʥʦʤʫ ʚʦʜʦʶ ʪʘ ʩʫʭʦʤʫ 

ʩʪʘʥʽ, ʛ. 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʟʘ ʦʙôʻʤʦʤ WV, %, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʫʧʝʥʝʤ 

ʟʘʧʦʚʥʝʥʦʩʪʽ ʧʦʨ ʤʘʪʝʨʽʘʣʫ ʚʦʜʦʶ ʧʨʠ ʥʘʩʠʯʝʥʥʽ ʡ ʚʠʨʘʞʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ 

ʦʙôʻʤʫ ʧʦʛʣʠʥʫʪʦʾ ʚʦʜʠ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ: 
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ʜʝ     mʅ ï mʉ ï ʤʘʩʘ ʧʦʛʣʠʥʫʪʦʾ ʚʦʜʠ, ʛ; V  ï ʦʙôʻʤ ʤʘʪʝʨʽʘʣʫ, 

ɺʝʣʠʯʠʥʠ Wm ʪʘ WV ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʛʨʘʥʠʯʥʠʡ ʚʠʧʘʜʦʢ, ʢʦʣʠ 

ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʙʽʣʴʰʝ ʥʝ ʤʦʞʝ ʚʩʤʦʢʪʫʚʘʪʠ ʚʦʣʦʛʫ ʟʘ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚ. 

ɺʽʜʥʦʰʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʟʘ ʦʙôʻʤʦʤ ʜʦ ʧʦʨʠʩʪʦʩʪʽ ʥʘʟʠʚʘʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ (ʥʘʩʠʯʝʥʥʷ): 

ʇ

W
ʂ V
ʚ  
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ɺʽʜʥʦʰʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʟʘ ʦʙôʻʤʦʤ ʽ ʟʘ ʤʘʩʦʶ ʯʠʩʝʣʴʥʦ ʜʦʨʽʚʥʶʻ 

ʚʽʜʥʦʩʥʽʡ ʱʽʣʴʥʦʩʪʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: 
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ʟʚʽʜʢʠ WV = Wm d. 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʟʘ ʦʙôʻʤʦʤ ʟʘʚʞʜʠ ʤʝʥʰʝ 100 %, ʘ ʟʘ ʤʘʩʦʶ ʜʣʷ ʜʫʞʝ 

ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ  (ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ) ʟ ʚʽʜʢʨʠʪʠʤʠ ʧʦʨʘʤʠ ʤʦʞʝ ʟʥʘʯʥʦ 

ʧʝʨʝʚʠʱʫʚʘʪʠ 100 % (ʧʽʥʦʧʦʣʽʫʨʝʪʘʥ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʢʘʟʥʠʢʦʤ 

ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʦʨʠʩʪʦʩʪʽ ʡ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʜʣʷ ʨʽʟʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, %: ʜʣʷ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ ï 

8...20, ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ï 2...6, ʚʘʧʥʷʢʫ ï 1,5...3, ʛʨʘʥʽʪʫ ï 0,02...0,70 ʪʦʱʦ. 

ʅʘʩʠʯʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʚʦʜʦʶ ʽʩʪʦʪʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʾʭʥʽʭ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ: ʧʽʜʚʠʱʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ, 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʟʥʠʞʫʻʪʴʩʷ ʤʽʮʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ.  

ɺʦʜʦʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʙʝʨʽʛʘʪʠ ʤʽʮʥʽʩʪʴ ʧʨʠ 

ʪʠʤʯʘʩʦʚʦʤʫ ʯʠ ʧʦʩʪʽʡʥʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʚʦʜʦʶ. ɺʦʜʦʩʪʽʡʢʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʨʦʟʤôʷʢʰʝʥʥʷ ʘʙʦ ʚʦʜʦʩʪʽʡʢʦʩʪʽ, ʷʢʠʡ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʤʽʮʥʦʩʪʽ ʥʘʩʠʯʝʥʦʛʦ ʚʦʜʦʶ ʤʘʪʝʨʽʘʣʫ Rʥ ʜʦ ʡʦʛʦ 

ʤʽʮʥʦʩʪʽ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ Rʩ. 
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ɺʦʜʦʩʪʽʡʢʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʨʦʟʤôʷʢʰʝʥʥʷ ʧʦʥʘʜ 0,8. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʢʘʤôʷʥʽ ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʤʘʪʝʨʽʘʣʠ 

ʟ ʂʨ < 0,8 ʥʝ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʤʽʩʮʷʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ. ɼʝʷʢʽ 

ʤʘʪʝʨʽʘʣʠ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʚʪʨʘʯʘʶʪʴ ʤʽʮʥʽʩʪʴ ʽ ʜʝʬʦʨʤʫʶʪʴʩʷ (ʮʝʛʣʘ-ʩʠʨʝʮʴ 

ʤʘʻ ʂʨ = 0); ʪʘʢʽ, ʥʘʧʨʠʢʣʘʜ, ʷʢ ʩʢʣʦ, ʩʪʘʣʴ ʪʦʱʦ ʥʝ ʟʤʽʥʶʶʪʴ ʤʽʮʥʦʩʪʽ (ʂʨ = 1), 

ʘ ʮʝʤʝʥʪʥʠʡ ʙʝʪʦʥ ʤʦʞʝ ʥʘʚʽʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʾʾ. 

ɺʦʣʦʛʽʩʪʴ ɤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʤʽʩʪʦʤ ʚʦʣʦʛʠ ʚ ʧʦʨʘʭ ʽ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʨ 

ʤʘʪʝʨʽʘʣʫ ʟʘ ʤʘʩʦʶ ʘʙʦ ʦʙôʻʤʦʤ ʚ ʧʨʦʮʝʥʪʘʭ, ʧʨʠʯʦʤʫ ʮʝʡ ʚʤʽʩʪ ʟʥʘʯʥʦ 

ʤʝʥʰʠʡ ʟʘ ʧʦʢʘʟʥʠʢ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. ɺʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚ ʙʫʜʽʚʝʣʴʥʠʭ  

ʢʦʥʩʪʨʫʢʮʽʷʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʪʤʦʩʬʝʨʥʠʭ 

ʷʚʠʱ (ʜʦʱ, ʪʘʥʝʥʥʷ ʩʥʽʛʫ). ɯʟ ʟʚʦʣʦʞʝʥʥʷʤ ʧʦʛʽʨʰʫʶʪʴʩʷ ʪʝʧʣʦʟʘʭʠʩʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʪʘ ʽʥʰʽ ʧʦʢʘʟʥʠʢʠ. ɺʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, %, 
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ʜʝ mɺ, mʉ ï ʤʘʩʘ ʚʽʜʧʦʚʽʜʥʦ ʚʦʣʦʛʦʛʦ ʪʘ ʩʫʭʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʛ.  

ɺʦʣʦʛʦʚʽʜʜʘʯʘ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʽʜʜʘʚʘʪʠ ʚʦʜʫ ʧʨʠ ʟʤʽʥʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʎʷ ʟʜʘʪʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚʪʨʘʪ ʚʦʣʦʛʠ ʟʘ ʜʦʙʫ ʧʨʠ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ 60 % ʽ ʪʝʤʧʝʨʘʪʫʨʽ 20 Üʉ. ʂʦʣʠ ʤʘʪʝʨʽʘʣ ʦʙʜʫʚʘʻʪʴʩʷ 

ʩʫʭʠʤ ʧʦʚʽʪʨʷʤ, ʚʦʣʦʛʘ ʜʠʬʫʥʜʫʻ ʟ ʤʘʪʝʨʽʘʣʫ, ʢʽʣʴʢʽʩʪʴ ʾʾ ʟʥʠʞʫʻʪʴʩʷ ʜʦʪʠ, 

ʜʦʢʠ ʥʝ ʥʘʩʪʘʥʝ ʚʦʣʦʛʦʚʘ ʨʽʚʥʦʚʘʛʘ. 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 13 

 

ɺʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ  ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʦʧʫʩʢʘʪʠ ʢʨʽʟʴ ʩʝʙʝ ʚʦʜʫ 

ʧʨʠ ʧʝʚʥʦʤʫ ʛʽʜʨʦʩʪʘʪʠʯʥʦʤʫ ʪʠʩʢʫ. ʎʷ ʟʜʘʪʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ 

ʚ ʢʫʙʽʯʥʠʭ ʤʝʪʨʘʭ, ʱʦ ʧʨʦʡʰʣʘ ʢʨʽʟʴ ʦʜʠʥʠʮʶ ʧʦʚʝʨʭʥʽ ʤʘʪʝʨʽʘʣʫ ʟʘ ʦʜʠʥʠʮʶ 

ʯʘʩʫ ʧʨʠ ʩʪʘʣʦʤʫ (ʟʘʜʘʥʦʤʫ) ʪʠʩʢʫ. ɺʦʜʦʧʨʦʥʠʢʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʬʽʣʴʪʨʘʮʽʾ ʂʬ, ʷʢʠʡ ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʤʝʪʨʘʭ ʟʘ ʩʝʢʫʥʜʫ ʡ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʡʦʛʦ ʙʫʜʦʚʠ. ɼʦ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʥʘʣʝʞʘʪʴ 

çʘʙʩʦʣʶʪʥʦè ʱʽʣʴʥʽ ʤʘʪʝʨʽʘʣʠ (ʥʘʧʨʠʢʣʘʜ, ʩʢʣʦ), ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʦ ʚʦ-

ʜʦʥʝʧʨʦʥʠʢʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʜʫʞʝ ʤʘʣʠʤʠ ʟʘʢʨʠʪʠʤʠ ʧʦʨʘʤʠ (ʧʽʥʦʧʦʣʽʩʪʠʨʦʣ, 

ʛʘʟʦʩʢʣʦ). 

ʇʦʢʘʟʥʠʢ ʢʦʝʬʽʮʽʻʥʪʘ ʬʽʣʴʪʨʘʮʽʾ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʡ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʛʽʜʨʦʪʝʭʥʽʯʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʜʣʷ ʚʦʜʦʧʨʦʚʦʜʽʚ, 

ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʨʝʟʝʨʚʫʘʨʽʚ,  ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʢʨʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʘʨʦʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʦʧʫʩʢʘʪʠ ʚʦʜʷʥʫ ʧʘʨʫ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʮʽ ʪʠʩʢʫ ʙʽʣʷ ʧʦʚʝʨʭʦʥʴ ʦʛʦʨʦʜʞʝʥʴ. ʉʪʽʥʠ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, 

ʣʽʢʘʨʝʥʴ ʪʘ ʽʥʰʠʭ ʧʨʠʤʽʱʝʥʴ ʟ ʚʦʣʦʛʠʤʠ ʧʨʦʮʝʩʘʤʠ ʤʘʶʪʴ ʙʫʪʠ ʽʟ ʩʝʨʝʜʠʥʠ 

ʟʘʭʠʱʝʥʽ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʜʷʥʦʾ ʧʘʨʠ, ʦʩʢʽʣʴʢʠ ʚ ʟʠʤʦʚʠʡ ʯʘʩ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʢʦʥʜʝʥʩʘʮʽʷ ʧʘʨʠ, ʨʽʟʢʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʦʣʦʛʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ, 

ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʡ ʥʘʚʽʪʴ ʜʦ ʨʫʡʥʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʇʘʨʦʧʨʦʥʠʢʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʘʨʦʧʨʦʥʠʢʥʦʩʪʽ ʂʧ, 

ʢʛ/(ʤĀʩĀʇʘ).   ʅʘʧʨʠʢʣʘʜ, ʂʧ ʩʪʘʥʦʚʠʪʴ: ʜʣʷ ʪʫʬʫ ï 2,4Ā10
-8
, ʜʣʷ ʚʘʞʢʦʛʦ 

ʙʝʪʦʥʫ ï 1,2Ā10
-8
, ʜʣʷ ʩʦʩʥʠ (ʚʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ) ï 1,6Ā10

-8
, ʜʣʷ ʮʝʛʣʠ ʢʝʨʘʤʽʯʥʦʾ 

ï 2,24 Ā10
ï8
, ʜʣʷ ʰʣʘʢʦʚʘʪʠ ï 10,2Ā10

-8
. 

ɻʽʜʨʦʬʽʣʴʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʚôʷʟʫʚʘʪʠ ʚʦʜʫ ʡ ʟʤʦʯʫʚʘʪʠʩʷ 

ʚʦʜʦʶ. ʄʘʡʞʝ ʚʩʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʻ ʛʽʜʨʦʬʽʣʴʥʠʤʠ, ʡ ʧʦʨʠ ʚ ʥʠʭ ʣʝʛʢʦ 

ʟʘʧʦʚʥʶʶʪʴʩʷ ʚʦʜʦʶ. ʎʝ ʥʝ ʩʪʦʩʫʻʪʴʩʷ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʥʝ 

ʥʘʩʠʯʫʶʪʴʩʷ ʚʦʜʦʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʻ ʾʭʥʷ ʧʦʚʝʨʭʥʷ. 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʛʽʜʨʦʬʽʣʴʥʦʩʪʽ ʙʽʣʴʰʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʻ ʧʨʠʨʦʜʘ  

ʾʭʥʴʦʾ ʧʦʚʝʨʭʥʽ. ɿʦʢʨʝʤʘ, ʚʦʜʦʶ ʟʤʦʯʫʶʪʴʩʷ ʪʽʣʘ, ʧʦʚʝʨʭʥʷ, ʷʢʠʭ ʤʽʩʪʠʪʴ 

ʘʥʽʦʥʠ, ʘʙʦ ʘʪʦʤʠ, ʟʜʘʪʥʽ ʧʨʠʪʷʛʫʚʘʪʠ ʤʦʣʝʢʫʣʠ
 
 ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʫʪʚʦʨʝʥʥʷ 

ʚʦʜʥʝʚʦʛʦ ʟʚôʷʟʢʫ. 

ɻʽʜʨʦʬʦʙʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʥʝ ʟʤʦʯʫʚʘʪʠʩʷ ʚʦʜʦʶ 

(ʚʽʜʰʪʦʚʭʫʚʘʪʠ ʚʦʜʫ). ʇʨʦʥʠʢʥʝʥʥʷ ʚʦʜʠ ʢʨʽʟʴ ʧʦʨʠ, ʱʦ ʤʘʶʪʴ ʛʽʜʨʦʬʦʙʥʫ 

ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʶ, ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʝʥʝ, ʭʦʯʘ ʚʦʥʠ ʣʝʛʢʦ ʧʨʦʧʫʩʢʘʶʪʴ ʧʦʚʽʪʨʷ 

ʪʘ ʚʦʜʷʥʫ ʧʘʨʫ. ɻʽʜʨʦʬʦʙʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʭʽʤʽʯʥʦʶ 

ʧʨʠʨʦʜʦʶ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʪʘ ʨʽʜʠʥ ʪʦʙʪʦ ʬʘʟ, ʷʢʽ ʚʟʘʻʤʦʜʽʶʪʴ. ɼʦ ʛʽʜʨʦʬʦʙʥʠʭ 

ʥʘʣʝʞʘʪʴ ʧʘʨʘʬʽʥ, ʞʠʨʦʚʽ ʤʘʩʪʠʣʘ, ʙʽʪʫʤ ʽ ʪ. ʧ. 

ɻʽʜʨʦʬʦʙʽʟʘʮʽʷ ï ʮʝ ʧʨʦʮʝʩ ʥʘʜʘʥʥʷ ʧʦʚʝʨʭʥʽ ʛʽʜʨʦʬʽʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʟʜʘʪʥʦʩʪʽ ʚʽʜʰʪʦʚʭʫʚʘʪʠ ʚʦʜʫ, ʪʦʙʪʦ ʛʽʜʨʦʬʦʙʥʦʩʪʽ, ɻʽʜʨʦʬʦʙʽʟʘʮʽʶ ʚʠʢʦʥʫʶʪʴ 

ʥʘʥʝʩʝʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʶ ʤʘʪʝʨʽʘʣʫ ʥʘʡʪʦʥʰʦʛʦ ʚʦʜʦʚʽʜʰʪʦʚʭʫʶʯʦʛʦ 

ʧʦʢʨʠʪʪʷ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʾʾ ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʘʤʠ (ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ). 

ɻʽʜʨʦʬʦʙʽʟʘʮʽʷ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ, ʚʦʜʦ- ʪʘ 

ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ, ʟʙʝʨʝʞʝʥʥʶ ʢʦʣʴʦʨʫ ʪʘ ʬʘʢʪʫʨʠ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 14 

 

ɺʦʣʦʛʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʤʽʥʶʚʘʪʠ ʩʚʽʡ ʦʙôʻʤ ʽʟ 

ʟʤʽʥʦʶ ʚʦʣʦʛʦʩʪʽ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠʩʷ ʜʦ ʩʪʨʫʢʪʫʨʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ 

ʤʘʪʝʨʽʘʣʽ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ (ʥʘʩʠʯʝʥʥʽ) ʚʦʜʦʶ ʟʙʽʣʴʰʫʚʘʪʠʩʷ 

ʚ ʦʙôʻʤʽ ʥʘʟʠʚʘʶʪʴ ʥʘʙʫʭʘʥʥʷʤ (ʛʣʠʥʘ, ʜʝʨʝʚʠʥʘ). ʎʝ ʷʚʠʱʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 

ʱʦ ʧʦʣʷʨʥʽ ʤʦʣʝʢʫʣʠ ʚʦʜʠ, ʧʨʦʥʠʢʘʶʯʠ ʤʽʞ ʯʘʩʪʠʥʢʘʤʠ ʨʝʯʦʚʠʥʠ ʘʙʦ 

ʚʦʣʦʢʥʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʤʘʪʝʨʽʘʣ, ʨʦʟʢʣʠʥʶʶʪʴ ʾʭ. ɺʠʨʦʙʠ ʤʦʞʫʪʴ 

ʧʦʢʦʨʦʙʠʪʠʩʷ. 

ɯʟ ʟʤʝʥʰʝʥʥʷʤ ʚʦʣʦʛʦʩʪʽ (ʟ ʚʠʩʠʭʘʥʥʷʤ) ʜʝʷʢʽ ʤʘʪʝʨʽʘʣʠ ʜʘʶʪʴ ʫʩʘʜʢʫ, 

ʪʦʙʪʦ ʟʤʝʥʰʫʶʪʴʩʷ ʚ ʦʙôʻʤʽ ʪʘ ʨʦʟʤʽʨʘʭ (ʥʘʧʨʠʢʣʘʜ, ʧʘʨʢʝʪ), ʦʩʢʽʣʴʢʠ ʯʘʩʪʦʯʢʠ 

ʤʘʪʝʨʽʘʣʫ ʟʙʣʠʞʫʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʢʘʧʽʣʷʨʥʠʭ ʩʠʣ.  ʏʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʚʠʩʠʭʘʥʥʷ ʫ ʤʘʪʝʨʽʘʣʽ (ʥʘʧʨʠʢʣʘʜ, ʫ ʮʝʛʣʽ-ʩʠʨʮʽ) ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʪʨʽʱʠʥʠ. 

ʅʘʚʧʝʨʝʤʽʥʥʝ ʟʚʦʣʦʞʝʥʥʷ ʡ ʚʠʩʠʭʘʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʥʘʚʽʪʴ ʜʦ 

ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚ ʥʘʩʠʯʝʥʦʤʫ ʚʦʜʦʶ ʩʪʘʥʽ 

ʚʠʪʨʠʤʫʚʘʪʠ ʙʘʛʘʪʦʨʘʟʦʚʝ ʥʘʚʧʝʨʝʤʽʥʥʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʡ ʚʽʜʪʘʚʘʥʥʷ ʙʝʟ 

ʟʥʠʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʧʨʠ ʪʠʩʢʫ ʧʦʥʘʜ 15 % (ʜʣʷ ʜʝʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʜʦ 25 %) ʽ 

ʚʪʨʘʪʠ ʤʘʩʠ ʥʝ ʙʽʣʴʰ ʷʢ 5 %. ʄʘʨʢʘ ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʦʧʪʠʤʘʣʴʥʠʤ ʯʠʩʣʦʤ ʮʠʢʣʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ï ʚʽʜʪʘʚʘʥʥʷ, ʷʢʽ ʚʠʪʨʠʤʫʻ 

ʚʠʧʨʦʙʦʚʫʚʘʥʠʡ ʤʘʪʝʨʽʘʣ. ʅʘʧʨʠʢʣʘʜ, ʮʝʛʣʫ ʢʝʨʘʤʽʯʥʫ ʚʠʧʫʩʢʘʶʪʴ ʤʘʨʦʢ Fɯ5, 

F25, F35, F50, ʜʦʨʦʞʥʽʡ ʙʝʪʦʥ ï F50...F200, ʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ ï ʜʦ F500 

(ʮʠʬʨʠ ʧʦʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʮʠʢʣʽʚ). 

ɼʦʚʛʦʚʽʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʫ ʟʦʚʥʽʰʥʽʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʷʢʽ ʘ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʟʥʘʶʪʴ ʜʽʾ ʚʦʜʠ, ʟʤʽʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʪʘ ʽʥʰʠʭ ʘʪʤʦʩʬʝʨʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʾ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ. ʈʫʡʥʫʚʘʥʥʷ 

ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ ʜʽʻʶ ʚʦʜʠ ʡ ʤʦʨʦʟʫ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʘʢʠʤʠ ʷʚʠʱʘʤʠ, 

ɿʚʦʣʦʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʽʟ ʩʝʨʝʜʠʥʠ ʚʥʘʩʣʽʜʦʢ 

ʤʽʛʨʘʮʽʾ ʧʘʨʠ ʚʽʜ Ăʪʝʧʣʘ ʜʦ ʭʦʣʦʜʫò ʽ ʥʘʩʪʫʧʥʦʾ ʾʾ ʢʦʥʜʝʥʩʘʮʽʾ, ʪʘʢ ʽ ʟʟʦʚʥʽ ï 

ʜʦʱ, ʩʥʽʛ ʟ ʚʽʪʨʦʤ. ʇʽʜ ʜʽʻʶ ʤʦʨʦʟʽʚ ʚʦʜʘ ʫ ʚʝʣʠʢʠʭ ʧʦʨʘʭ ʟʘʤʝʨʟʘʻ, ʘ ʷʢ ʚʽʜʦʤʦ, 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʠ ʥʘ ʣʽʜ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙôʻʤʫ ʧʨʠʙʣʠʟʥʦ ʥʘ 

9 %, ʱʦ ʩʧʨʠʯʠʥʶʻʪʴʩʷ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʪʠʩʢʫ ʥʘ ʩʪʽʥʢʠ ʧʦʨ, ʷʢʠʡ ʩʪʘʥʦʚʠʪʴ 

210 ʄʇʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ï 20 Áʉ. ʇʨʠ ʮʴʦʤʫ ʚ ʤʘʪʝʨʽʘʣʽ ʟôʷʚʣʷʶʪʴʩʷ 

ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʡʦʛʦ ʨʫʡʥʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ, 

ʷʢʱʦ ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʦʜʠʥʠʮʽ, ʪʦʙʪʦ ʚʩʽ ʧʦʨʠ 

ʚʽʜʢʨʠʪʽ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʟʨʘʟʢʠ ʤʘʪʝʨʽʘʣʫ ʥʘʩʠʯʫʶʪʴ ʚʦʜʦʶ, ʘ 

ʜʘʣʽ ʧʽʜʜʘʶʪʴ ʥʘʚʧʝʨʝʤʽʥʥʦʤʫ ʟʘʤʦʨʦʞʫʚʘʥʥʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ -15...-20 Áʉ ʽ 

ʚʽʜʪʘʚʘʥʥʶ ʫ ʚʦʜʽ ʪʝʤʧʝʨʘʪʫʨʦʶ +15...+20 Áʉ ʜʦ ʧʝʚʥʦʛʦ ʯʠʩʣʘ ʮʠʢʣʽʚ, 

ʫʩʪʘʥʦʚʣʝʥʦʛʦ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʘʙʦ ʜʦ ʧʦʯʘʪʢʫ ʨʫʡʥʫʚʘʥʥʷ ʟʨʘʟʢʘ. 

ʅʘʡʙʽʣʴʰ ʤʦʨʦʟʦʩʪʽʡʢʠʤʠ ʻ ʱʽʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʥʠʟʴʢʠʤ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ, 

ʦʜʥʦʨʽʜʥʽ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽ ʪʘʢʽ, ʱʦ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʤôʷʢʰʝʥʥʷ. 

ʋʧʨʘʚʣʷʶʯʠ ʢʘʧʽʣʷʨʥʦ-ʧʦʨʠʩʪʦʶ ʩʪʨʫʢʪʫʨʦʶ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʦʮʝʩʽ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʡ ʟʘʩʪʦʩʦʚʫʶʯʠ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ (ʇɸʈ), ʤʦʞʥʘ ʨʝ-

ʛʫʣʶʚʘʪʠ ʡʦʛʦ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ. ʇʦʨʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʚʚʘʞʘʶʪʴʩʷ ʱʝ 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 15 

 

ʤʦʨʦʟʦʩʪʽʡʢʠʤʠ, ʷʢʱʦ ʩʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʦʩʪʽ ʚʦʜʦʶ ʚʩʽʭ ʜʦʩʪʫʧʥʠʭ ʧʦʨ 

(ʚʽʜʢʨʠʪʽ ʧʦʨʠ) ʩʪʘʥʦʚʠʪʴ 80...85 %. ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʤôʷʢʰʝʥʥʷ ʤʦʨʦʟʦʩʪʽʡʢʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʙʫʪʠ ʥʝ ʥʠʞʯʠʤ ʥʽʞ 0,9. 

 

 1.3 ʊɽʇʃʆʌɯɿʀʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʜʘʚʘʪʠ ʪʝʧʣʦʪʫ ʚʽʜ ʦʜʥʽʻʾ 

ʧʦʚʝʨʭʥʽ ʜʦ ʽʥʰʦʾ ʟʘ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʮʠʭ ʧʦʚʝʨʭʥʷʭ. ʊʘʢʘ 

ʟʜʘʪʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ɺʪ/(ʤĀʂ), 

T

q
, 

ʜʝ q ï ʧʦʚʝʨʭʥʝʚʘ ʛʫʩʪʠʥʘ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ, ɺʪ/ʤ
2
; ŭ ï ʪʦʚʱʠʥʘ 

ʤʘʪʝʨʽʘʣʫ, ʤ;  ȹʊ ï ʨʽʟʥʠʮʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʜʽʣʷʥʮʽ ʟʘʚʪʦʚʰʢʠ ŭ, ʂ. 

ɿʥʘʯʝʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʧʦʨʠʩʪʦʩʪʽ ʡ ʭʘʨʘʢʪʝʨʫ 

ʧʦʨ, ʩʪʨʫʢʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʚʠʜʫ ʤʘʪʝʨʽʘʣʫ. ʅʘʡʙʽʣʴʰʝ 

ʥʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʚʧʣʠʚʘʻ ʧʦʨʠʩʪʽʩʪʴ. ʏʠʤ ʤʝʥʰʘ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʫ, ʪʠʤ ʙʽʣʴʰʝ ʫ ʥʴʦʤʫ ʧʦʨ, ʥʘʧʦʚʥʝʥʠʭ ʧʦʚʽʪʨʷʤ. ɿ ʫʩʽʭ ʧʨʠʨʦʜʥʠʭ ʪʘ 

ʰʪʫʯʥʠʭ ʨʝʯʦʚʠʥ ʧʦʚʽʪʨʷ ʤʘʻ ʥʘʡʤʝʥʰʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

[ɚʧʦʚ = 0,023 ɺʪ/(ʤĀʂ)], ʪʦʤʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʩʫʭʠʭ ʣʝʛʢʠʭ ʧʦʨʠʩʪʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʥʝʚʝʣʠʢʘ ʽ ʤʘʻ ʧʨʦʤʽʞʥʝ ʟʥʘʯʝʥʥʷ ʤʽʞ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʪʚʝʨʜʦʾ ʨʝʯʦʚʠʥʠ ʪʘ 

ʧʦʚʽʪʨʷ. 

ʇʨʦʪʝ ʧʦʢʘʟʥʠʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʢʽʣʴʢʦʩʪʽ, ʘ ʡ ʚʽʜ 

ʨʦʟʤʽʨʫ ʪʘ ʬʦʨʤʠ ʧʦʨ. ɹʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʜʨʽʙʥʠʤʠ ʡ ʟʘʢʨʠʪʠʤʠ ʧʦʨʘʤʠ 

ʤʝʥʰ ʪʝʧʣʦʧʨʦʚʽʜʥʽ, ʪʦʜʽ ʷʢ ʤʘʪʝʨʽʘʣʠ ʟ ʚʝʣʠʢʠʤʠ ʪʘ ʩʧʦʣʫʯʝʥʠʤʠ ʧʦʨʘʤʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚ ʪʘʢʠʭ ʧʦʨʘʭ 

ʚʠʥʠʢʘʻ ʨʫʭ ʧʦʚʽʪʨʷ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʥʝʩʝʥʥʷʤ ʪʝʧʣʦʪʠ (ʢʦʥʚʝʢʮʽʷ). 

ʉʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʤʘʪʝʨʽʘʣʠ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʩʘʤʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘʣʝ 

ʨʽʟʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʩʪʘʥʫ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ʊʘʢ, 

ʚʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʥʝʦʜʥʘʢʦʚʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʘʭ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʩʦʩʥʦʚʦʾ ʜʝʨʝʚʠʥʠ, ʷʢʱʦ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ ʥʘʧʨʘʚʣʝʥʠʡ ʚʟʜʦʚʞ 

ʚʦʣʦʢʦʥ, ɚ = 0,19 ɺʪ/(ʤĀʂ), ʘ ʷʢʱʦ ʚʧʦʧʝʨʝʢ, ɚ = 0,44 ɺʪ/(ʤĀʂ). 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʢʨʠʩʪʘʣʽʯʥʠʭ ʨʝʯʦʚʠʥ ʚʠʱʘ, ʥʽʞ ʘʤʦʨʬʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʪʘʢʽ 

ʱʽʣʴʥʽ ʤʽʥʝʨʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢ ʛʨʘʥʽʪ ʽ ʩʢʣʦ ʽʟ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʤʘʡʞʝ 

2700 ʢʛ/ʤ
3
, ʟʥʘʯʥʦ ʨʽʟʥʷʪʴʩʷ ʟʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ: ʜʣʷ ʛʨʘʥʽʪʫ (ʢʨʠʩʪʘʣʽʯʥʠʡ 

ʤʘʪʝʨʽʘʣ) ɚ = 2,8 ɺʪ/(ʤĀʂ), ʜʣʷ ʩʢʣʘ (ʘʤʦʨʬʥʠʡ ʤʘʪʝʨʽʘʣ) ɚ = 0,8 ɺʪ/(ʤĀʂ). 

ɿʤʽʥʘ ʚʦʣʦʛʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʩʪʦʪʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʾʭʥʽʡ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʚʦʜʠ ɚ = 0,58 ɺʪ/(ʤĀʂ), ʪʦʙʪʦ ʫ 25 ʨʘʟʽʚ ʙʽʣʴʰʝ, 

ʥʽʞ ʜʣʷ ʧʦʚʽʪʨʷ, ʪʦ ʧʦʨʠ, ʟʘʧʦʚʥʝʥʽ ʚʦʜʦʶ, ʣʝʛʰʝ ʧʨʦʧʫʩʢʘʶʪʴ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ, 

ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʚʦʜʦʥʘʩʠʯʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʥʘʩʠʯʝʥʠʭ ʚʦʜʦʶ ʡ ʟʘʤʦʨʦʞʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʱʝ ʚʠʱʘ, 

ʦʩʢʽʣʴʢʠ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʣʴʦʜʫ ʧʨʠʙʣʠʟʥʦ ʚ ʯʦʪʠʨʠ ʨʘʟʠ ʙʽʣʴʰʘ, ʥʽʞ ʚʦʜʠ: 

ɚʣɹ ʦʜʫ = 2,3 ɺʪ/(ʤĀʂ). ʆʪʞʝ, ʢʦʣʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʪʝʧʣʦʚʦʾ ʽʟʦʣʷʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʽʩʮʷʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ, ʩʣʽʜ ʧʝʨʝʜʙʘʯʠʪʠ ʛʽʜʨʦ-

ʽʟʦʣʷʮʽʶ ʾʭ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 16 

 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʟʥʘʯʝʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 

ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʨʠ ʷʢʽʡ ʧʝʨʝʜʘʻʪʴʩʷ ʪʝʧʣʦʚʠʡ ʧʦʪʽʢ. ɺʠʥʷʪʦʢ 

ʩʪʘʥʦʚʣʷʪʴ ʤʝʪʘʣʠ, ʜʣʷ ʷʢʠʭ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʟʥʘʯʝʥʥʷ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʟʥʘʯʘʶʪʴ ʫ ʣʘʙʦʨʘʪʦʨʽʷʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʪʘ ʫʩʪʘʥʦʚʦʢ.   

ʄʘʪʝʨʽʘʣʠ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʨʽʚʥʷʥʦ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʧʨʠ 

ʦʜʥʘʢʦʚʽʡ ʩʝʨʝʜʥʽʡ ʱʽʣʴʥʦʩʪʽ ʤʘʶʪʴ ʤʝʥʰʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ʋ ʪʘʙʣ. 1.3  

ʥʘʚʝʜʝʥʦ ʟʥʘʯʝʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

ʊʘʙʣʠʮʷ 1.3  

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʄʘʪʝʨʽʘʣ ɚ, ɺʪ/(ʤĀʂ) ʄʘʪʝʨʽʘʣ ɚ, ɺʪ/(ʤĀʂ) 

ɻʨʘʥʽʪ 2,8...3,0 ɸʨʙʦʣʽʪ 0,09... 0,17 

ʊʫʬ ʚʫʣʢʘʥʽʯʥʠʡ 0,4..0,8 ʇʣʠʪʠ:  

ɹʝʪʦʥ:     ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʽ 0,05...0,09 

       ʚʘʞʢʠʡ 1,1...1,5     ʧʨʦʙʢʦʚʽ 0,04...0,05 

       ʥʽʟʜʨʶʚʘʪʠʡ 0,15...0,40 ʇʦʨʦʧʣʘʩʪʠ 0,03... 0,05 

ʎʝʛʣʠ ʢʝʨʘʤʽʯʥʘ 0,7...0,8 ʇʝʨʣʽʪ ʩʧʫʯʝʥʠʡ 0,046...0,070 

ʂʘʤʽʥʥʷ ʢʝʨʘʤʽʯʥʝ ʧʦʨʦʞʥʠʩʪʝ 0,3...0,4 ʇʽʥʦʩʢʣʦ 0,05...0,12 

ʉʪʘʣʴ 60 ɺʘʪʘ ʤʽʥʝʨʘʣʴʥʘ 0,040...0,046 

ɸʣʶʤʽʥʽʡ ʽ ʩʧʣʘʚʠ 150...170 ʉʦʚʝʣʽʪ <0,093 

 

ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ï ʦʜʠʥ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʝʧʣʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ, ʟʘ ʷʢʠʤ ʚʠʟʥʘʯʘʶʪʴ ʾʭʥʶ 

ʥʘʣʝʞʥʽʩʪʴ ʜʦ ʛʨʫʧʠ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʘʙʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ. 

ɿʦʢʨʝʤʘ, ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʦʢʘʟʥʠʢ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʥʝ ʙʽʣʴʰʠʡ ʥʽʞ 0,18 ɺʪ/(ʤĀʂ) ʽ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ ʥʝ ʙʽʣʴʰ ʷʢ 600 ʢʛ/ʤ
3
. 

ɿ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʧʦʚôʷʟʘʥʘ ʪʘʢʘ ʚʘʞʣʠʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʽʚ, 

ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢ ʪʝʨʤʽʯʥʠʡ 

ʦʧʽʨ Rŭ, ɦ ʦ ʻ ʚʝʣʠʯʠʥʦʶ, ʦʙʝʨʥʝʥʦʶ ʜʦ ɚ. 

ɺʽʜ ʧʦʢʘʟʥʠʢʘ ï ʪʝʨʤʽʯʥʦʛʦ ʦʧʦʨʫ ʟʘʣʝʞʠʪʴ ʪʦʚʱʠʥʘ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʽ 

ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʘ ʦʧʘʣʝʥʥʷ ʙʫʜʽʚʝʣʴ. ʈʦʟʨʘʭʦʚʫʶʯʠ ʪʝʨʤʽʯʥʠʡ ʦʧʽʨ 

ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʨʘʭʦʚʫʶʪʴ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

ʤʘʪʝʨʽʘʣʽʚ ʰʘʨʽʚ, ʟ ʷʢʠʭ ʚʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ. 

ʊʝʧʣʦʻʤʥʽʩʪʴ ïʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʧʦʛʣʠʥʘʪʠ 

ʪʝʧʣʦʪʫ. ɺʦʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʠʪʦʤʦʶ ʪʝʧʣʦʻʤʥʽʩʪʶ (ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʪʝʧʣʦʻʤʥʦʩʪʽ), ʪʦʙʪʦ ʢʽʣʴʢʽʩʪʶ ʪʝʧʣʦʪʠ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ  ʦʜʠʥʠʮʽ 

ʤʘʩʠ ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ, ɼʞ/(ʢʛĀʂ): 
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)( 12 ttm

Q
c  

ʜʝ  Q ï ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʦʪʠ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʥʘʛʨʽʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ, ɼʞ; m ï

ʤʘʩʘ ʤʘʪʝʨʽʘʣʫ, ʢʛ; t2, t1 ï ʚʽʜʧʦʚʽʜʥʦ ʢʽʥʮʝʚʘ ʪʘ ʧʦʯʘʪʢʦʚʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʛʨʽʚʘʥʥʷ, ʂ. 

ʊʝʧʣʦʻʤʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʘʢʫʤʫʣʷʮʽʶ ʪʝʧʣʦʪʠ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ ʟ 

ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʙʝʟ ʨʽʟʢʠʭ ʢʦʣʠʚʘʥʴ ʫ ʧʨʠʤʽʱʝʥʥʽ ʘʙʦ ʚ 

ʪʝʧʣʦʚʦʤʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʘʛʨʝʛʘʪʽ ʧʨʠ ʟʤʽʥʽ ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ. ɯʟ ʟʚʦʣʦʞʝʥʥʷʤ 

ʧʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʪʝʧʣʦʻʤʥʽʩʪʴ ʚʦʜʠ 

ʚʝʣʠʢʘ ʡ ʩʪʘʥʦʚʠʪʴ 4,2 ʢɼʞ/(ʢʛĀʂ). 

ɼʣʷ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʞʠʪʣʦʚʠʭ ʪʘ ʦʧʘʣʶʚʘʥʠʭ ʙʫʜʽʚʝʣʴ 

ʚʠʙʠʨʘʶʪʴ ʤʘʪʝʨʽʘʣʠ ʟ ʥʝʚʝʣʠʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ, ʘʣʝ ʟ ʚʠʱʦʶ ʧʠʪʦʤʦʶ 

ʪʝʧʣʦʻʤʥʽʩʪʶ. 

ʇʠʪʦʤʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʢʘʤôʷʥʠʭ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʩʪʘʥʦʚʠʪʴ 

0,76...0,92 ʢɼʞ/(ʢʛĀʂ), ʩʢʣʘ ï 0,67, ʩʪʘʣʽ ï 0,48, ʘʣʶʤʽʥʽʶ ï 0,87 ʢɼʞ/(ʢʛĀʂ). 

ɼʝʨʝʚʥʽ ʪʘ ʽʥʰʽ ʦʨʛʘʥʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʚʠʱʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʻʤʥʦʩʪʽ0 

ʥʘʧʨʠʢʣʘʜ, ʜʝʨʝʚʠʥʘ (ʩʫʭʘ) ï 2,7...3,0 ʢɼʞ/(ʢʛĀʂ). ʊʦʤʫ ʜʝʨʝʚôʷʥʽ ʩʪʽʥʠ 

ʘʢʫʤʫʣʶʶʪʴ ʙʽʣʴʰʝ ʪʝʧʣʦʪʠ, ʥʽʞ ʢʘʤôʷʥʽ, ʘ ʟʛʦʜʦʤ ʤʦʞʫʪʴ ʚʽʜʜʘʚʘʪʠ ʾʾ 

ʚʩʝʨʝʜʠʥʫ ʧʨʠʤʽʱʝʥʥʷ, 

ʊʝʧʣʦʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʠʪʨʠʤʫʚʘʪʠ ʥʘʛʨʽʚʘʥʥʷ ʜʦ 

ʧʝʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ (ʥʠʞʯʦʾ ʟʘ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ) ʙʝʟ ʧʝʨʝʭʦʜʫ ʚ 

ʧʣʘʩʪʠʯʥʠʡ ʩʪʘʥ. ɼʝʷʢʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ. 

ʅʘʧʨʠʢʣʘʜ, ʙʽʪʫʤʠ ʨʦʟʤôʷʢʰʫʶʪʴʩʷ ʧʨʠ t = 45...90 Áʉ, ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ ï 

ʧʨʠ t = 80...180 Áʉ, ʩʢʣʦ Ăʨʦʟʩʢʣʦʚʫʻʪʴʩʷò ʧʨʠ t = 750...900 Áʉ. ɿʥʘʪʠ 

ʪʝʧʣʦʩʪʽʡʢʽʩʪʴ ʧʦʪʨʽʙʥʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʟʥʘʯʘʪʠ ʪʝʤʧʝʨʘʪʫʨʥʽ ʨʝʞʠʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʠʪʨʠʤʫʚʘʪʠ ʥʘʚʧʝʨʝʤʽʥʥʝ 

ʥʘʛʨʽʚʘʥʥʷ ʡ ʦʭʦʣʦʜʞʝʥʥʷ (ʧʝʚʥʠʡ ʮʠʢʣ) ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ. ʉʪʽʡʢʠʤʠ ʜʦ ʨʽʟʥʠʭ 

ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨ ʤʘʶʪʴ ʙʫʪʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʬʫʪʝʨʫʚʘʥʥʷ (ʚʥʫʪʨʽʰʥʴʦʾ ʢʣʘʜʢʠ) 

ʧʽʯʥʠʭ ʘʛʨʝʛʘʪʽʚ. 

ʊʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʦʜʥʦʨʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ 

ʧʨʠʨʦʜʠ ʡ ʧʦʢʘʟʥʠʢʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʨʦʟʰʠʨʝʥʥʷ, ʧʨʠʯʦʤʫ ʯʠʤ 

ʤʝʥʰʠʡ ʦʩʪʘʥʥʽʡ, ʪʠʤ ʚʠʱʘ ʪʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. 

ʊʝʨʤʽʯʥʦ ʩʪʽʡʢʽ ʤʘʪʝʨʽʘʣʠ ï ʰʘʤʦʪ, ʜʠʥʘʩ, ʙʘʟʘʣʴʪ, ʢʣʽʥʢʝʨ ʪʦʱʦ, 

ʪʝʨʤʽʯʥʦ ʥʝʩʪʽʡʢʽ ï ʢʚʘʨʮ, ʛʨʘʥʽʪ, ʩʢʣʦ ʪʦʱʦ. 

ʊʝʤʧʝʨʘʪʫʨʥʽ ʜʝʬʦʨʤʘʮʽʾ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʜʽʻʶ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʨʦʟʤʽʨʠ (ʧʝʨʝʚʘʞʥʦ 

ʨʦʟʰʠʨʶʚʘʪʠʩʷ). ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ (ʊʂʃʈ) 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʠʜʦʚʞʝʥʥʷ 1 ʤ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʥʘʛʨʽʚʘʥʥʷ ʥʘ ʦʜʠʥ ʛʨʘʜʫʩ ʽ 

ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʤʝʪʨʘʭ ʥʘ ʢʝʣʴʚʽʥ (ʤ/ʂ). 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ 

ʜʣʷ ʪʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʟʥʘʶʪʴ ʥʘʛʨʽʚʘʥʥʷ ʡ ʦʭʦʣʦʜʞʝʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʜʝʬʦʨʤʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʤʦʞʫʪʴ ʙʫʪʠ 
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ʜʦʩʠʪʴ ʟʥʘʯʥʠʤʠ, ʫ ʩʧʦʨʫʜʘʭ ʚʝʣʠʢʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʙʘʯʘʪʠ 

ʜʝʬʦʨʤʘʮʽʡʥʽ ʰʚʠ. 

ʇʦʢʘʟʥʠʢʠ ʊʂʃʈ ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤ/ʂ: ʘʣʶʤʽʥʽʡ 25,5 10
-6
; 

ʩʪʘʣʴ ï (11,0...11,9) 10
-6
; ʙʝʪʦʥ ï (10.. .14) 10

-6
; ʛʨʘʥʽʪ ï (8...10) 10

-6
; ʩʢʣʦ ï 

(8,5...9,7) 10
-6
; ʜʝʨʝʚʠʥʘ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ï (3...5) 10

-6
. 

ɼʣʷ ʜʝʷʢʠʭ ʩʠʣʽʢʘʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʭʘʨʘʢʪʝʨʥʘ ʚʦʛʥʝʚʘ ʫʩʘʜʢʘ, ʪʦʙʪʦ 

ʟʜʘʪʥʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʨʦʟʤʽʨʠ ʪʘ ʦʙôʻʤ ʚʥʘʩʣʽʜʦʢ ʩʧʽʢʘʥʥʷ ʯʠ ʦʧʣʘʚʣʝʥʥʷ 

ʯʘʩʪʠʥʦʢ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. 

ɺʦʛʥʝʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʠʪʨʠʤʫʚʘʪʠ ʜʽʶ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʘʙʦ ʚʦʛʥʶ ʡ ʚʦʜʠ (ʧʽʜ ʯʘʩ ʧʦʞʝʞ), ʥʝ ʨʫʡʥʫʶʯʠʩʴ. ɿʘ ʩʪʫʧʝʥʝʤ 

ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ: ʥʝʛʦʨʶʯʽ, 

ʚʘʞʢʦʛʦʨʶʯʽ ʡ ʛʦʨʶʯʽ. 

ʅʝʛʦʨʶʯʽ ï ʮʝ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʽʜ ʜʽʻʶ ʚʦʛʥʶ ʯʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʝ 

ʛʦʨʷʪʴ, ʥʝ ʪʣʽʶʪʴ ʽ ʥʝ ʦʙʚʫʛʣʶʶʪʴʩʷ. ʅʝʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ 

ʚʦʛʥʝʩʪʽʡʢʽ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʜʝʬʦʨʤʫʶʪʴʩʷ (ʮʝʛʣʘ, ʯʝʨʝʧʠʮʷ, ʞʘʨʦʩʪʽʡʢʠʡ 

ʙʝʪʦʥ, ʩʽʻʥʽʪ ʪʦʱʦ), ʚʦʛʥʝʪʨʠʚʢʽ ʪʘ ʪʝʨʤʽʯʥʦ ʩʪʽʡʢʽ. ʇʨʦʪʝ ʜʝʷʢʽ ʥʝʛʦʨʶʯʽ 

ʤʘʪʝʨʽʘʣʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʜʝʬʦʨʤʫʚʘʪʠʩʷ (ʩʪʘʣʴ) ʘʙʦ ʨʫʡʥʫʚʘʪʠʩʷ ʧʨʠ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʽ (ʛʨʘʥʽʪ, ʢʚʘʨʮ ʪʘ ʽʥʰʽ ʧʦʨʦʜʠ, ʱʦ ʤʽʩʪʷʪʴ ʢʚʘʨʮ).  

ɺʘʞʢʦʛʦʨʶʯʽ ï ʮʝ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʽʜ ʜʽʻʶ ʚʦʛʥʶ ʘʙʦ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʟʣʝʛʢʘ ʟʘʡʤʘʶʪʴʩʷ, ʪʣʽʶʪʴ ʘʙʦ ʦʙʚʫʛʣʶʶʪʴʩʷ, ʘ ʢʦʣʠ ʚʽʜʜʘʣʷʻʪʴʩʷ ʜʞʝʨʝʣʦ 

ʚʦʛʥʶ, ʮʽ ʧʨʦʮʝʩʠ ʧʨʠʧʠʥʷʶʪʴʩʷ. ɼʦ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʣʝʞʘʪʴ ʟʜʝʙʽʣʴʰʦʛʦ 

ʤʽʥʝʨʘʣʦʦʨʛʘʥʽʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʤʽʥʝʨʘʣʴʥʽ ʡ ʦʨʛʘʥʽʯʥʽ 

ʢʦʤʧʦʥʝʥʪʠ (ʛʽʜʨʦʽʟʦʣ, ʬʽʙʨʦʣʽʪ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ ʪʦʱʦ). 

ɻʦʨʶʯʽ ï ʮʝ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʽʜ ʜʽʻʶ ʚʦʛʥʶ ʯʠ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʘʡʤʘʶʪʴʩʷ ʘʙʦ ʪʣʽʶʪʴ, ʽ ʮʽ ʷʚʠʱʘ ʪʨʠʚʘʶʪʴ ʽ ʪʦʜʽ, ʢʦʣʠ ʫʩʫʥʫʪʦ ʜʞʝʨʝʣʦ 

ʚʦʛʥʶ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʥʘʣʝʞʠʪʴ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʘʪʝʨʽʘʣʽʚ ʦʨʛʘʥʽʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʥʝ ʧʨʦʩʦʯʝʥʠʭ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʘʭʠʩʥʠʤʠ ʩʧʦʣʫʢʘʤʠ (ʜʝʨʝʚʠʥʘ, 

ʙʽʪʫʤʠ, ʧʦʣʽʤʝʨʥʽ ʤʘʪʝʨʽʘʣʠ). 

ɻʨʘʥʠʮʷ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʦʤʽʞʢʦʤ ʯʘʩʫ ʚʽʜ ʧʦʯʘʪʢʫ 

ʟʘʡʤʘʥʥʷ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ: ʚʪʨʘʪʠ ʥʝʩʫʯʦʾ 

ʟʜʘʪʥʦʩʪʽ (ʦʙʚʘʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ), ʚʠʥʠʢʥʝʥʥʷ ʥʘʩʢʨʽʟʥʠʭ ʪʨʽʱʠʥ, ʥʘʛʨʽʚʘʥʥʷ 

ʧʨʦʪʠʣʝʞʥʦʾ ʚʽʜ ʚʦʛʥʶ ʧʦʚʝʨʭʥʽ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʩʘʤʦʟʘʡʤʘʥʥʷ. 

ɺʦʛʥʝʪʨʠʚʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʠʪʨʠʤʫʚʘʪʠ ʪʨʠʚʘʣʫ ʜʽʶ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝ ʜʝʬʦʨʤʫʶʯʠʩʴ ʽ ʥʝ ʨʦʟʧʣʘʚʣʷʶʯʠʩʴ. ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʧʝʯʝʡ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʘ 

ʧʦʙʫʪʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʨʫʙ, ʢʦʪʝʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢ ʪʦʱʦ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʠ ʧʦ-

ʚʠʥʥʽ ʪʘʢʦʞ ʚʠʪʨʠʤʫʚʘʪʠ ʧʝʚʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʽ ʤʘʪʝʨʽʘʣʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʚʣʘʩʥʝ ʚʦʛʥʝʪʨʠʚʢʽ, ʱʦ ʚʠʪʨʠʤʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 1580 Áʉ ʽ ʚʠʱʝ (ʰʘʤʦʪ, ʜʠʥʘʩ, 

ʭʨʦʤʦʤʘʛʥʝʟʠʪ ʪʦʱʦ), ʪʫʛʦʧʣʘʚʢʽ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʽʥʪʝʨʚʘʣʽ ʪʝʤʧʝʨʘʪʫʨ 

1350..1580 Áʉ, ʽ ʣʝʛʢʦʧʣʘʚʢʽ ï ʟ ʚʦʛʥʝʪʨʠʚʢʽʩʪʶ ʤʝʥʰ ʷʢ 1350 Áʉ (ʮʝʛʣʘ 

ʢʝʨʘʤʽʯʥʘ). 

ɾʘʨʦʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʠʪʨʠʤʫʚʘʪʠ ʪʨʠʚʘʣʝ ʥʘʛʨʽʚʘʥʥʷ 

ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 1000 Áʉ ʙʝʟ ʚʪʨʘʪʠ ʘʙʦ ʟ ʯʘʩʪʢʦʚʦʶ ʚʪʨʘʪʦʶ ʤʽʮʥʦʩʪʽ. ɼʦ 
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ʞʘʨʦʩʪʽʡʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʣʝʞʘʪʴ ʮʝʛʣʘ, ʞʘʨʦʩʪʽʡʢʠʡ ʙʝʪʦʥ, ʯʘʚʫʥʠ ʪʘ ʩʪʘʣʴ, 

ʨʽʟʥʽ ʚʠʜʠ ʚʦʛʥʝʪʨʠʚʽʚ. 

 

 1.4 ʄɽʍɸʅɯʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹʋɼɯɺɽʃʔʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

 

ʄʽʮʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʨʫʡʥʫʚʘʥʥʶ ʚʽʜ 

ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʚ ʙʫʜʽʚʣʷʭ ʥʘʡʯʘʩʪʽʰʝ  ʟʘʟʥʘʶʪʴ ʥʘʧʨʫʞʝʥʴ ʩʪʠʩʢʫ, ʨʦʟʪʷʛʫ, ʚʠʛʠʥʫ, 

ʟʨʽʟʫ, ʫʜʘʨʫ. 

ʆʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʽʮʥʦʩʪʽ ʻ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ï ʥʘʧʨʫʞʝʥʥʷ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʚʘʥʪʘʞʝʥʥʶ, ʧʨʠ ʷʢʦʤʫ ʤʘʪʝʨʽʘʣ ʨʫʡʥʫʻʪʴʩʷ. 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ Rʩʪ, ʚʠʤʽʨʶʻʪʴʩʷ ʚ ʄʇʘ:  

1 ʄʇʘ = 1 ʅ/ʤʤ
2 
= 100 ʅ/ʩʤ

2 
= 0,1 ʢʅ/ʩʤ

2 
= 10 ʢʛʩ/ʩʤ

2
. 

ʅʘ ʨʽʟʥʽ ʚʠʜʠ ʥʘʚʘʥʪʘʞʝʥʴ ʚʠʧʨʦʙʦʚʫʶʪʴ ʨʽʟʥʽ ʟʨʘʟʢʠ, ʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʬʦʨʤʫʣʠ (ʪʘʙʣ. 1.4.1 ʽ 1.4.2). 

 

ʊʘʙʣʠʮʷ 1.4.1 

ʉʭʝʤʘ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ 

ɿʨʘʟʦʢ ɽʩʢʽʟ ʌʦʨʤʫʣʘ ʄʘʪʝʨʽʘʣ 
ʈʦʟʤʽʨʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʟʨʘʟʢʘ, ʩʤ 

ʂʫʙ  

 

2ʘ

ʈ
Rʩʪ  

ɹʝʪʦʥ 

ʈʦʟʯʠʥ  

ʇʨʠʨʦʜʥʠʡ 

ʢʘʤʽʥʴ 

ʘ=15 

ʘ=7,07 

ʘ=5; 10... 

ʇʨʠʟʤʘ  

 

2ʘ

ʈ
Rʩʪ  

ɹʝʪʦʥ 

 

ɼʝʨʝʚʠʥʘ 

ʘ=10;15; 20 

h=40; 60; 80 

ʘ=2; h =3. 

ʎʠʣʽʥʜʨ  

 

2

4

d

ʈ
Rʩʪ  

ɹʝʪʦʥ 

ʇʨʠʨʦʜʥʠʡ 

ʢʘʤʽʥʴ 

d=15; h=30 

d=h=5; 7; 10; 

15 

ʉʢʣʘʜʝʥʠʡ  

 

ʘb

ʈ
Rʩʪ  ʎʝʛʣʘ  

ʘ=12,5; b=12; 

h=14 

ʇʦʣʦʚʠʥʢʘ 

ʙʘʣʦʯʢʠ 
 

ʘb

ʈ
Rʩʪ  

ʎʝʤʝʥʪ, ʛʽʧʩ, 

ʨʦʟʯʠʥ 

ʘ=h=4 

b=6,25 
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ʄʽʮʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʨʢʦʶ, 

ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ, ʦʜʝʨʞʘʥʽʡ ʚʠʧʨʦʙʫʚʘʥʥʷʤ 

ʩʪʘʥʜʘʨʪʥʠʭ ʟʨʘʟʢʽʚ. 

ɻʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ, ʚʠʛʠʥ ʪʘ ʨʦʟʪʷʛ (ʪʘʙʣ. 1.4.3) ʚʠʟʥʘʯʘʶʪʴ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʨʘʟʢʽʚ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʾʭʥʴʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʨʝʩʽʚ, ʨʦʟʪʷʛʫʚʘʣʴʥʠʭ ʤʘʰʠʥ, ʘ ʪʘʢʦʞ ʥʝʨʫʡʥʽʚʥʠʤʠ 

(ʘʜʝʩʪʨʫʢʪʠʚʥʠʤʠ) ʤʝʪʦʜʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʨʦʟʨʽʟʥʷʶʪʴ ʤʝʭʘʥʽʯʥʽ ʪʘ ʬʽʟʠʯʥʽ 

(ʘʢʫʩʪʠʯʥʽ, ʝʣʝʢʪʨʠʯʥʽ ʪʦʱʦ). 

 

ʊʘʙʣʠʮʷ 1.4.2 

ʉʭʝʤʘ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʥʘ ʚʠʛʠʥ ʽ ʨʦʟʪʷʛ 

ɿʨʘʟʦʢ ɽʩʢʽʟ ʌʦʨʤʫʣʘ ʄʘʪʝʨʽʘʣ 
ʈʦʟʤʽʨʠ 

ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʟʨʘʟʢʘ, ʩʤ 

ʇʨʠʟʤʘ 

(ʙʘʣʦʯʢʘ)  

 

22

3

ʚh

P
R

?
 

ʎʝʤʝʥʪ, 

ʛʽʧʩ, 

ʨʦʟʯʠʥ,  

a=16; b=h=4; 

ǎ=10 

ʮʝʛʣʘ,  

 

a=25; b=12; 

h=6,5; ǎ=20; 

ʜʝʨʝʚʠʥʘ,  

 

b=h=2; a=30; 

ǎ=24; 

ʙʝʪʦʥ 
a=60; b=15; 

h=15 

ʇʨʠʟʤʘ  

 

2ʘ

ʈ
Rʨʦʟ  

ɹʝʪʦʥ 

 

ʘ=5; h=50 

ʘ=10; h =80. 

ʉʪʝʨʞʝʥʴ   

 

2

4

d

ʈ
Rʩʪ  ʉʪʘʣʴ  d=1;  ǎ=10 

Ăɺʽʩʽʤʢʘò 

ʰʪʘʙʢʘ  

 

S

ʈ
Rʩʪ  

ɹʽʪʫʤ 

ʢʘʨʪʦʥ, 

ʨʫʙʝʨʦʡʜ, 

ʪʦʣʴ 

ǎ=75 

ʘ=5; ǎ=22;  
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ʊʘʙʣʠʮʷ 1.4.3 

ʄʽʮʥʽʩʪʴ ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʄʘʪʝʨʽʘʣ 
ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ, ʄʇʘ 

ʥʘ ʩʪʠʩʢ ʥʘ ʚʠʛʠʥ ʥʘ ʨʦʟʪʷʛ 

ɻʨʘʥʽʪ 100é250 14 8 

ɹʝʪʦʥ ʚʘʞʢʠʡ 10é80 0,5é10 1é4 

ʉʦʩʥʘ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ 30é65 60é120 70é130 

ʉʢʣʦʧʣʘʩʪʠʢ 250é400 240é550 220é350 

ʉʪʘʣʴ 210é600 - 380é450 

ʎʝʛʣʘ ʢʝʨʘʤʽʯʥʘ 7,5é30 1,5é5,0 0,8é3,0 

 

ʑʦʙ ʦʮʽʥʠʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʷʢʦʩʪʽ ʂʢ.ʷ., ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʘʙʦ ʨʦʟʪʷʛ ʜʦ 

ʚʽʜʥʦʩʥʦʾ ʛʫʩʪʠʥʠ (ʱʽʣʴʥʦʩʪʽ):  

d

R
ʂ ʷʢ .. , 

ʜʝ R ï ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ, ʄʇʘ; d ï ʚʽʜʥʦʩʥʘ ʛʫʩʪʠʥʘ (ʱʽʣʴʥʽʩʪʴ). 

ɼʣʷ ʮʝʛʣʠ ʂʢ.ʷ. =11 ʄʇʘ, ʜʣʷ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ï 21, ʩʪʘʣʽ ï 5,2, ʩʦʩʥʠ ï 95, 

ʉɺɸʄ (ʨʽʟʥʦʚʠʜ ʩʢʣʦʧʣʘʩʪʠʢʫ) ï 225 ʄʇʘ. 

ʊʚʝʨʜʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ʥʴʦʛʦ 

ʽʥʰʦʛʦ, ʪʚʝʨʜʽʰʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʚʝʨʜʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʦʙʨʦʙʣʶʚʘʥʥʷ. ɼʣʷ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʚʝʨʜʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ:  

ʜʣʷ ʢʘʤôʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʝʪʘʣʽʚ, ʙʝʪʦʥʽʚ, ʜʝʨʝʚʠʥʠ  

     

 
ʰʢʘʣʘ ʪʚʝʨʜʦʩʪʽ 

ʪʘʣʴʢ ï 1 

ʛʽʧʩ ï 2 

ʢʘʣʴʮʠʪ ï 3 

ʧʣ. ʰʧʘʪ ï 4 

ʘʧʘʪʠʪ ï 5 

ʦʨʪʦʢʣʘʟ ï 6 

ʢʚʘʨʮ ï 7 

ʪʦʧʘʟ ï 8 

ʢʦʨʫʥʜ ï 9 

ʘʣʤʘʟ - 10 

ʩʪʘʣʝʚʘ 

ʢʫʣʴʢʘ 

         ʈ 

ʘʣʤʘʟʥʠʡ 

ʢʦʥʫʩ 

     ʈ     

 

ʯʠʩʣʦ ʪʚʝʨʜʦʩʪʽ ʟʘ ɹʨʽʥʝʣʣʝʤ 

 

ʅɺ = ʈ / S 

S ï ʧʣʦʱʘ ʧʦʚʝʨʭʥʽ ʚʽʜʙʠʪʢʫ 

ʉʪʠʨʘʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʤʝʥʰʫʚʘʪʠʩʷ ʟʘ ʤʘʩʦʶ ʽ ʦʙôʻʤʦʤ 

ʧʽʜ ʜʽʻʶ ʩʪʠʨʘʣʴʥʠʭ ʟʫʩʠʣʴ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ, 

ʢʛ/ʤ
2
,  
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S

mm
ʉʪ

)( 21 , 

ʜʝ m1 ʽ m2 ï ʤʘʩʘ ʟʨʘʟʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡ ʧʽʩʣʷ ʩʪʠʨʘʥʥʷ, ʢʛ; S ï ʧʣʦʱʘ 

ʩʪʠʨʘʥʦʾ ʧʦʚʝʨʭʥʽ, ʤ
2
. 

 ʇʦʢʘʟʥʠʢ ʩʪʠʨʘʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʣʦʛ, ʜʦʨʽʛ, ʩʭʦʜʽʚ, 

ʪʨʦʪʫʘʨʽʚ. ɼʣʷ ʛʨʘʥʽʪʫ ʩʪʠʨʘʥʽʩʪʴ ï 1é5, ʢʝʨʘʤʽʯʥʠʭ ʧʣʠʪʦʢ ï 2,5é3, 

ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ï 6é15 ʢʛ/ʤ
2
. 

ʆʧʽʨ ʫʜʘʨʫ (ʫʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ) ï ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ 

ʨʫʡʥʫʚʘʥʥʶ ʧʽʜ ʜʽʻʶ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʆʧʽʨ ʫʜʘʨʫ Rʫʜ., ɼʞ/ʤ
3
, 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʙʦʪʦʶ, ʟʘʪʨʘʯʝʥʦʶ  ʥʘ ʨʫʡʥʫʚʘʥʥʷ ʟʨʘʟʢʘ ʤʘʪʝʨʽʘʣʫ ʜʦ 

ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʤʘʪʝʨʽʘʣʫ: 

V

ngh
Rʫʜ ,  

ʜʝ n ï ʢʽʣʴʢʽʩʪʴ ʫʜʘʨʽʚ; g ï ʚʘʛʘ ʛʠʨʽ, ʅ; h ï ʚʠʩʦʪʘ ʧʽʜʥʽʤʘʥʥʷ, ʤ; V ï 

ʦʙôʻʤ ʟʨʘʟʢʘ, ʤ
3
. 

ʆʧʽʨ ʩʧʨʘʮʶʚʘʥʥʶ ï ʮʝ ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʚʽʜ ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʩʪʠʨʘʥʥʷ 

ʪʘ ʫʜʘʨʽʚ. ʊʘʢʦʾ ʜʽʾ ʟʘʟʥʘʶʪʴ ʤʘʪʝʨʽʘʣʠ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ, 

ʧʽʜʣʦʛ ʪʦʱʦ. 

ʉʧʨʘʮʶʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʙʘʨʘʙʘʥʘʭ ʟ ʢʫʣʷʤʠ ʟʘ ʚʪʨʘʪʦʶ 

ʤʘʩʠ ʤʘʪʝʨʽʘʣʫ ʧʽʩʣʷ ʚʽʜʩʽʚʫ ʧʦʨʦʰʢʦʚʠʜʥʦʾ ʬʨʘʢʮʽʾ. 

ʇʨʫʞʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ 

ʩʠʣ ʽ ʩʘʤʦʯʠʥʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʧʦʯʘʪʢʦʚʫ ʬʦʨʤʫ ʽ ʦʙôʻʤ, ʢʦʣʠ ʧʨʠʧʠʥʷʻʪʴʩʷ ʜʽʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘʡʙʽʣʴʰʝ ʥʘʧʨʫʞʝʥʥʷ, ʧʨʠ ʷʢʦʤʫ ʟʘʣʠʰʢʦʚʽ ʜʝʬʦʨʤʘʮʽʾ ʤʘʶʪʴ 

ʥʘʡʤʝʥʰʝ ʜʦʧʫʩʪʠʤʝ ʟʘ ʥʦʨʤʘʤʠ ʟʥʘʯʝʥʥʷ, ʪʦʙʪʦ ʤʘʪʝʨʽʘʣ ʟʘʟʥʘʻ ʦʙʦʨʦʪʥʠʭ 

ʧʨʫʞʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʧʨʫʞʥʦʩʪʽ. 

ʄʦʜʫʣʴ ʧʨʫʞʥʦʩʪʽ ɽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʞʦʨʩʪʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʪʦʙʪʦ 

ʟʜʘʪʥʽʩʪʴ ʜʝʬʦʨʤʫʚʘʪʠʩʷ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ (ʩʪʘʣʴ, ʜʝʨʝʚʠʥʘ).  

ʇʣʘʩʪʠʯʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʟʤʽʥʶʚʘʪʠ 

ʩʚʦʶ ʬʦʨʤʫ ʽ ʨʦʟʤʽʨʠ ʙʝʟ ʨʫʡʥʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʪʠ ʟʤʽʥʝʥʫ ʬʦʨʤʫ ʧʽʩʣʷ ʟʥʷʪʪʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʣʘʩʪʠʯʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʥʘʧʽʚʬʘʙʨʠʢʘʪʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʪʝʭʥʦʣʦʛʽ ʁ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʩʥʦʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʨʦʙʽʚ. ʅʘ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʜʝʷʢʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʙʽʪʫʤ, ʜʝʷʢʽ ʧʦʣʽʤʝʨʠ) ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʧʣʠʚʘʻ ʪʝʤʧʝʨʘʪʫʨʘ. 

ʂʨʠʭʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʨʫʡʥʫʚʘʪʠʩʷ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʩʠʣ 

ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ. ʂʨʠʭʢʽʩʪʴ ï ʮʝ ʚʣʘʩʪʠʚʽʩʪʴ, ʧʨʦʪʠʣʝʞʥʘ 

ʧʣʘʩʪʠʯʥʦʩʪʽ. ʂʨʠʭʢʽ ʤʘʪʝʨʽʘʣʠ ï ʯʘʚʫʥ, ʩʢʣʦ, ʙʝʪʦʥ ʪʦʱʦ. 

ʂʨʠʭʢʽʩʪʴ ʽ ʧʣʘʩʪʠʯʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʥʝ 

ʣʠʰʝ ʧʽʜ ʜʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʘ ʡ ʽʟ ʟʤʽʥʦʶ ʚʦʣʦʛʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʥʘʨʦʩʪʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʥʠʭ. ʅʘʧʨʠʢʣʘʜ,  ʛʣʠʥʘ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ ʢʨʠʭʢʘ, ʘ ʫ 

ʟʚʦʣʦʞʝʥʦʤʫ (ʛʣʠʥʷʥʝ ʪʽʩʪʦ) ï ʧʣʘʩʪʠʯʥʘ. 

ʇʦʚʟʫʯʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʥʘʨʦʱʫʚʘʪʠ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ 

ʪʨʠʚʘʣʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ. 

ʋʩʘʜʢʘ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʙʝʟ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʜʽʻʶ 

ʚʣʘʩʥʦʾ ʚʘʛʠ ʪʘ ʩʪʨʫʢʪʫʚʘʥʥʷ ʚʠʷʚʣʷʪʠ ʥʝ ʧʨʫʞʥʽ ʥʘʨʦʩʪʘʶʯʽ ʜʝʬʦʨʤʘʮʽʾ.   



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 23 

 

 1.5 ʍɯʄɯʏʅɯ, ʉʇɽʎɯɸʃʔʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹʋɼɯɺɽʃʔʅʀʍ 

ʄɸʊɽʈɯɸʃɯɺ 

 

ʍʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ.   

ʍʽʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʪʠʜʽʷʪʠ ʨʫʡʥʽʚʥʦʤʫ 

ʚʧʣʠʚʫ ʣʫʛʽʚ, ʢʠʩʣʦʪ ʪʘ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʂʠʩʣʦʪʦ-, ʣʫʛʦʩʪʽʡʢʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʜʦ ʜʽʾ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ 

ʩʝʨʝʜʦʚʠʱ ʦʮʽʥʶʶʪʴ ʚʪʨʘʪʦʶ ʤʽʮʥʦʩʪʽ ʽ ʤʘʩʠ ʟʨʘʟʢʘ, ʚʠʪʨʠʤʘʥʦʛʦ ʫ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʘʛʨʝʩʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʝʚʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ 

ʯʘʩʫ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʊʦʢʩʠʯʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʚʠʜʽʣʷʪʠ ʰʢʽʜʣʠʚʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʨʝʯʦʚʠʥʠ. 

ʉʧʝʮʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ɻʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʦʧʫʩʢʘʪʠ ʢʨʽʟʴ ʩʚʦʶ ʪʦʚʱʫ 

ʛʘʟʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʮʽ ʪʠʩʢʫ ʙʽʣʷ ʧʦʚʝʨʭʦʥʴ ʯʠ ʙʝʟ ʪʘʢʦʾ ʨʽʟʥʠʮʽ, ʘʣʝ ʧʨʠ 

ʨʽʟʥʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʛʘʟʽʚ ʙʽʣʷ ʧʨʦʪʠʣʝʞʥʠʭ ʧʦʚʝʨʭʦʥʴ. ɻʘʟʦʧʨʦʥʠʢʥʽʩʪʴ 

ʦʮʽʥʶʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ ʂʛ, ʢʛ/(ʤ
.
ʩ

.
ʇʘ), ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʤʘʩʦʶ ʛʘʟʫ, ʱʦ ʧʨʦʡʰʦʚ ʢʨʽʟʴ 1ʤ
2
 ʧʣʦʱʽ ʰʘʨʫ ʤʘʪʝʨʽʘʣʫ ʟʘʚʪʦʚʰʢʠ 1ʤ ʟʘ 1ʩ, 

ʢʦʣʠ ʨʽʟʥʠʮʷ ʪʠʩʢʫ 1 ʄʇʘ. 

ɻʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʥʘʩʘʤʧʝʨʝʜ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʡ ʭʘʨʘʢʪʝʨʫ 

ʧʦʨ ʪʘ ʚʦʣʦʛʦʩʪʽ. 

ɸʢʫʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ï ʮʝ ʟʚʫʢʦʽʟʦʣʷʮʽʷ, ʟʚʫʢʦʧʨʦʥʠʢʥʽʩʪʴ, 

ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ. 

ɿʚʫʢʦʽʟʦʣʷʮʽʷ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʧʨʦʭʦʜʞʝʥʥʶ 

ʟʚʫʢʦʚʦʾ ʭʚʠʣʽ. 

ɿʚʫʢʦʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʨʦʧʫʩʢʘʪʠ ʟʚʫʢʦʚʽ ʭʚʠʣʽ. 

ɿʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʦʛʣʠʥʘʪʠ ʟʚʫʢʦʚʽ ʭʚʠʣʽ. 

ɸʢʫʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʛʫʩʪʠʥʠ (ʱʽʣʴʥʦʩʪʽ) 

ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʾ ʪʘ ʟʦʚʥʽʰʥʴʦʾ ʧʦʨʠʩʪʦʩʪʽ ʪʘ ʩʪʘʥʫ ʧʦʚʝʨʭʥʽ 

ʤʘʪʝʨʽʘʣʫ. 

ʈʘʜʽʘʮʽʡʥʘ ʥʝʧʨʦʥʠʢʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʪʠ 

ʟʘʭʠʩʪʦʤ ʚʽʜ ʨʘʜʽʦʘʢʪʠʚʥʠʭ ʚʧʣʠʚʽʚ. 

 

 1.6 ɽʂʉʇʃʋɸʊɸʎɯʁʅɯ ɺʃɸʉʊʀɺʆʉʊɯ 

 

ɸʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʨʫʡʥʫʚʘʥʥʶ 

ʧʽʜ ʜʽʻʶ ʘʪʤʦʩʬʝʨʥʠʭ ʬʘʢʪʦʨʽʚ: ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʚʽʪʨʫ, ʧʠʣʫ, ʛʘʟʽʚ ʫ 

ʧʦʚʽʪʨʽ ʪʦʱʦ. 

ɹʽʦʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʨʫʡʥʽʚʥʦʤʫ ʚʧʣʠʚʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʨʫʜʠ (ʤʦʭ, 

ʣʠʰʘʡʥʠʢʠ, ʛʨʠʙʢʦʚʽ ʦʨʛʘʥʽʟʤʠ). 

ʂʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʩʧʽʣʴʥʽʡ ʜʽʾ 

ʨʽʟʥʠʭ ʘʛʨʝʩʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʽ ʧʨʦʮʝʩʽʚ (ʘʪʤʦʩʬʝʨʥʽ ʬʘʢʪʦʨʠ, ʭʽʤʽʯʥʽ ʪʘ 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʙʽʦʣʦʛʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʪʦʱʦ). 
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ʅʘʜʽʡʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, 

ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ ʪʘ ʩʭʦʨʦʥʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ. 

ɻʽʛʽʻʥʽʯʥʽʩʪʴ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʷʢʦʩʪʽ ʧʨʠ 

ʙʘʛʘʪʦʨʘʟʦʚʦʤʫ ʦʯʠʱʝʥʥʽ ʪʘ ʤʠʪʪʽ ʨʦʙʦʯʦʾ ʧʦʚʝʨʭʥʽ. 

 ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʌʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʤʘʩʠ ʜʦ ʚʩʴʦʛʦ ʦʙ'ʻʤʫ ï 

2. ʉʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʥʷ ʦʙ'ʻʤʫ ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʨʘʤʠ ï..... 

3. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʩʤʦʢʪʫʚʘʪʠ ʽ ʫʪʨʠʤʫʚʘʪʠ ʚʦʣʦʛʫ ʧʨʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʩʪʠʢʘʥʥʽ ʟ ʚʦʜʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ..... 

4. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʟʙʝʨʽʛʘʪʠ ʤʽʮʥʽʩʪʴ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʚʦʜʦʶ, ʮʝ ..... 

5. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ..... 

6. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʝʨʝʜʘʚʘʪʠ ʪʝʧʣʦʪʫ ʚʽʜ ʦʜʥʽʻʾ ʧʦʚʝʨʭʥʽ ʜʦ ʽʥʰʦʾ ʟʘ 

ʥʘʷʚʥʦʩʪʽ ʨʽʟʥʠʮʽ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʮʠʭ ʧʦʚʝʨʭʥʷʭ ʥʘʟʠʚʘʻʪʴʩʷ ..... 

7. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʨʫʡʥʫʚʘʥʥʶ ʚʽʜ ʚʥʫʪʨʽʰʥʽʭ ʥʘʧʨʫʞʝʥʴ, 
ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘʟʠʚʘʻʪʴʩʷ ..... 

8. ʆʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʤʽʮʥʦʩʪʽ ʻ   ..... 

9. ɿʘʧʠʰʽʪʴ ʬʦʨʤʫʣʫ,  ʟʘ ʷʢʦʶ  ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʚʠʛʠʥ     

10. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʧʨʦʥʠʢʥʝʥʥʶ ʚ ʥʴʦʛʦ ʽʥʰʦʛʦ, 

ʪʚʝʨʜʽʰʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʟʠʚʘʻʪʴʩʷ ..... 

11. ɿʜʘʪʥʽʩʪʴ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʥʝ ʟʤʦʯʫʚʘʪʠʩʷ ʚʦʜʦʶ (ʚʽʜʰʪʦʚʭʫʚʘʪʠ ʚʦʜʫ) 

ʥʘʟʠʚʘʻʪʴʩʷ ..... 

12. ʗʢʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ʧʦʚʽʪʨʷ ....  

13. ʄʘʪʝʨʽʘʣʠ, ʷʢʽ ʥʝ ʛʦʨʷʪʴ, ʥʝ ʪʣʽʶʪʴ ʽ ʥʝ ʦʙʚʫʛʣʶʶʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʦʛʥʶ  
ʥʘʟʠʚʘʶʪʴʩʷ ..... 

14. ʊʚʝʨʜʽʩʪʴ ʜʣʷ ʢʘʤôʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ  ..... 

15. ʋ ʯʦʤʫ ʨʽʟʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʡ ʽʩʪʠʥʥʦʶ ʛʫʩʪʠʥʦʶ (ʱʽʣʴʥʽʩʪʶ)? 

16.  ʑʦ ʪʘʢʝ ʚʦʣʦʛʽʩʪʴ? ʗʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʦʣʦʛʦʩʪʽ? 

17.  ʇʨʠ ʟʙʽʣʴʰʝʥʽ ʚʦʣʦʛʦʩʪʽ ʩʝʨʝʜʥʷ ʛʫʩʪʠʥʘ (ʱʽʣʴʥʽʩʪʴ) ʤʘʪʝʨʽʘʣʫ  
ʟʙʽʣʴʰʫʻʪʴʩʷ, ʟʤʝʥʰʫʻʪʴʩʷ ʯʠ ʥʝ ʟʤʽʥʶʻʪʴʩʷ? 

18.  ʑʦ ʪʘʢʝ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʷʢʽ ʻ ʤʘʨʢʠ ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ? 

19.  ʇʨʠ ʟʙʽʣʴʰʝʥʽ ʧʦʨʠʩʪʦʩʪʽ ʩʝʨʝʜʥʷ ʛʫʩʪʠʥʘ (ʱʽʣʴʥʽʩʪʴ) ʟʙʽʣʴʰʫʻʪʴʩʷ, 
ʟʤʝʥʰʫʻʪʴʩʷ ʯʠ ʥʝ ʟʤʽʥʶʻʪʴʩʷ? 

20.  ʑʦ ʪʘʢʝ ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ, ʷʢ ʾʾ ʚʠʟʥʘʯʠʪʠ ʥʘ ʩʪʠʩʢ, ʨʦʟʪʷʛ, ʚʠʛʠʥ? 

21.  ʅʘʟʚʽʪʴ ʧʨʫʞʥʽ, ʧʣʘʩʪʠʯʥʽ ʪʘ ʢʨʠʭʢʽ ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. 

22.  ʗʢ ʚʠʟʥʘʯʠʪʠ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʪʘ ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ? 

23.  ɺʽʜ ʯʦʛʦ ʟʘʣʝʞʘʪʴ ʘʢʫʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʪʝʨʽʘʣʫ? 

24.  ʑʦ ʪʘʢʝ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ? 
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ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

1. ʗʢʫ ʚʝʣʠʯʠʥʫ ʧʦʪʨʽʙʥʦ 

ʧʦʩʪʘʚʠʪʠ ʚ ʟʥʘʤʝʥʥʠʢ ʜʨʦʙʫ  

  
?

m
m  

1. ʤʘʩʘ ʩʫʭʦʛʦ ʤʘʪʝʨʽʘʣʫ; 

2. ʤʘʩʘ ʥʘʩʠʯʝʥʦʛʦ ʚʦʜʦʶ ʤʘʪʝʨʽʘʣʫ; 

3. ʦʙôʻʤ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ; 

4. ʦʙôʻʤ ʤʘʪʝʨʽʘʣʫ ʚ ʘʙʩʦʣʶʪʥʦ 

ʱʽʣʴʥʦʤʫ ʩʪʘʥʽ; 

5. ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ; 

6. ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. 

2. ɺ  ʷʢʠʭ ʦʜʠʥʠʮʷʭ  ʚʠʤʽʨʶʻʪʴʩʷ  

ʽʩʪʠʥʥʘ ʛʫʩʪʠʥʘ? 

1. ʄʇʘ ; 

2. ʂʛ/ʤ3
 ; 

3. ʂʛʩ/ʩʤ2
 ; 

4. % . 

3. ʂʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʬʦʨʤʫʣʦʶ é 
1. 

V

m
?  ;                   2. ?=

q
 

3.  ?= %100
B

CH

V

mm
; 4. ?=

F

P
; 

4. ʂʦʝʬʽʮʽʻʥʪ  ʨʦʟʤôʷʢʰʝʥʥʷ  

ʂʨʦʟ = 0,85, ʷʢʠʡ ʮʝ ʤʘʪʝʨʽʘʣ: 

ʚʦʜʦʩʪʽʡʢʠʡ ʯʠ ʥʽ ? 

1. ʚʦʜʦʩʪʽʡʢʠʡ; 

2. ʥʝʚʦʜʦʩʪʽʡʢʠʡ. 

5. ʉʢʽʣʴʢʠ  ʤʦʞʥʘ ʥʘʚʘʥʪʘʞʠʪʠ 

ʢʫʙʦʤʝʪʨʽʚ ʧʽʩʢʫ ʥʘ 3
 ʍ 
ʪʦʥʥʠʡ  

ʘʚʪʦʤʦʙʽʣʴ, ʷʢʱʦ ʩʝʨʝʜʥʷ  

ʱʽʣʴʥʽʩʪʴ ʧʽʩʢʫ 1500 ʢʛ/ʤ
3
? 

1. 4,5 ʤ3
; 

2. 0,2 ʤ3
; 

3. 2,0 ʤ3
; 

4. 2,5 ʤ
3
. 

6. ɿ ʷʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ 

ʚʠʛʽʜʥʽʰʝ ʟʘʩʪʦʩʫʚʘʪʠ ʤʘʪʝʨʽʘʣ 

ʜʣʷ ʩʪʽʥ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ? 

1. ɚ=0,35; 

2. ɚ=0,5; 

3. ɚ=0,05; 

4. ɚ=0,9 . 

7. ʗʢʫ ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʪʝʨʽʘʣʫ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʮʽʻʶ 

ʬʦʨʤʫʣʦʶ ?=%100m
? 

1. ʩʝʨʝʜʥʷ ʛʫʩʪʠʥʘ; 

2. ʽʩʪʠʥʘ ʛʫʩʪʠʥʘ; 

3. ʧʦʨʠʩʪʽʩʪʴ; 

4. ʚʦʣʦʛʽʩʪʴ; 

5. ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ. 

8. ʉʪʘʥʜʘʨʪʥʠʡ ʢʫʙʠʢ ʟ ʩʪʦʨʦʥʦʶ 

7,07 ʩʤ ʟʨʫʡʥʦʚʘʥʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʚ 50 ʢʅ. ʗʢʘ 

ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ 

ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ? 

1. 5 ʄʇʘ; 

2. 10 ʄʇʘ; 

3. 25 ʄʇʘ; 

4. 15 ʄʇʘ; 

5.  2,5 ʄʇʘ. 
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9. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʩʝʨʝʜʥʴʦʾ 

ʱʽʣʴʥʦʩʪʽ ʢʦʝʬʽʮʽʻʥʪ 

ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ .... 

1. ʟʤʝʥʰʫʻʪʴʩʷ; 

2. ʟʙʽʣʴʰʠʪʴʩʷ; 

3. ʟʘʣʠʰʠʪʴʩʷ ʙʝʟ ʟʤʽʥ. 

10. ʉʪʫʧʽʥʴ ʟʘʧʦʚʥʝʥʥʷ ʦʙôʻʤʫ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʨʘʤʠ 

ʨʦʟʤʽʨʦʤ ʜʦ 3 ʤʤ  ï... 

1. ʚʦʣʦʛʦʚʽʜʜʘʯʘ; 

2. ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ; 

3. ʧʦʨʠʩʪʽʩʪʴ; 

4. ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ. 

11. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʚʽʜʜʘʚʘʪʠ 

ʚʦʜʫ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʚʦʣʦʛʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ï ... 

1. ʚʦʣʦʛʦʚʽʜʜʘʯʘ; 

2. ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ; 

3. ʧʦʨʠʩʪʽʩʪʴ; 

4. ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ; 

5. ʪʦʢʩʠʯʥʽʩʪʴ. 

12. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ 

ʚʠʪʨʠʤʫʚʘʪʠ ʪʨʠʚʘʣʫ ʜʽʶ 

ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʥʝ 

ʜʝʬʦʨʤʫʶʯʠʩʴ ʽ ʥʝ ʨʦʟ-

ʧʣʘʚʣʷʶʯʠʩʴ ï... 

1. ʚʦʣʦʛʦʚʽʜʜʘʯʘ; 

2. ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ; 

3. ʧʦʨʠʩʪʽʩʪʴ; 

4. ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ; 

5. ʪʦʢʩʠʯʥʽʩʪʴ. 

13. ɺʣʘʩʪʠʚʽʩʪʴ ʤʘʪʝʨʽʘʣʫ 

ʟʤʝʥʰʫʚʘʪʠʩʷ ʟʘ ʤʘʩʦʶ ʽ 

ʦʙôʻʤʦʤ ʧʽʜ ʜʽʻʶ ʩʪʠʨʘʣʴʥʠʭ 

ʟʫʩʠʣʴ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʮʷ ʚʣʘʩʪʠʚʽʩʪʴ ʥʘʟʠʚʘʻʪʴʩʷ ... 

1. ʚʦʣʦʛʦʚʽʜʜʘʯʘ; 

2. ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ; 

3. ʧʦʨʠʩʪʽʩʪʴ; 

4. ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ; 

5. ʪʦʢʩʠʯʥʽʩʪʴ; 

6. ʩʪʠʨʘʥʽʩʪʴ. 

14. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʯʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʚʠʜʽʣʷʪʠ 

ʰʢʽʜʣʠʚʽ ʜʣʷ ʟʜʦʨʦʚôʷ 

ʨʝʯʦʚʠʥʠ ʥʘʟʠʚʘʻʪʴʩʷ ... 

1. ʚʦʣʦʛʦʚʽʜʜʘʯʘ; 

2. ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ; 

3. ʧʦʨʠʩʪʽʩʪʴ; 

4. ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ; 

5. ʪʦʢʩʠʯʥʽʩʪʴ; 

6. ʩʪʠʨʘʥʽʩʪʴ. 

15. ɿʜʘʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ 

ʦʧʽʨ ʨʫʡʥʫʚʘʥʥʶ ʧʽʜ ʜʽʻʶ 

ʘʪʤʦʩʬʝʨʥʠʭ ʬʘʢʪʦʨʽʚ: 

ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 

ʚʽʪʨʫ, ʧʠʣʫ, ʛʘʟʽʚ ʫ ʧʦʚʽʪʨʽ 

ʪʦʱʦ, ʥʘʟʠʚʘʻʪʴʩʷ ... 

1. ʚʦʣʦʛʦʚʽʜʜʘʯʘ; 

2. ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ; 

3. ʧʦʨʠʩʪʽʩʪʴ; 

4. ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ; 

5. ʪʦʢʩʠʯʥʽʩʪʴ; 

6. ʩʪʠʨʘʥʽʩʪʴ. 
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ʊʝʤʘ 2. ʄɸʊɽʈɯɸʃʀ ʊɸ ɺʀʈʆɹʀ ɿ ɼɽʈɽɺʀʅʀ    
 

 2.1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ 

 

ɼʝʨʝʚʠʥʫ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʷʢ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ, ʦʧʦʨʷʜʞʫʚʘʣʴʥʠʡ ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʟʘʚʜʷʢʠ ʨʷʜʫ 

ʧʦʟʠʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʤʘʣʽʡ ʩʝʨʝʜʥʽʡ ʱʽʣʴʥʦʩʪʽ, ʚʠʩʦʢʽʡ ʤʽʮʥʦʩʪʽ, ʚʠʩʦʢʽʡ 

ʧʨʫʞʥʦʩʪʽ, ʥʠʟʴʢʽʡ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʚʠʩʦʢʽʡ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ, ʧʨʦʩʪʦʪʽ 

ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ, ʛʘʨʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʫ. 

ʈʘʟʦʤ ʟ ʪʠʤ ʜʝʨʝʚʠʥʘ ʤʘʻ ʽ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʾʾ ʙʫʜʽʚʝʣʴʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ: ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ (ʘʥʽʟʦʪʨʦʧʥʽʩʪʴ) ʙʫʜʦʚʠ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʛʥʠʪʪʷ ʽ 

ʟʘʡʤʠʩʪʦʩʪʽ ʪʦʱʦ. ʂʨʽʤ ʪʦʛʦ, ʟʘʧʘʩʠ ʜʝʨʝʚʠʥʠ ʚ ʋʢʨʘʾʥʽ ʥʝ ʜʫʞʝ ʚʝʣʠʢʽ. 

ɼʝʨʝʚʠʥʫ ʚ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʽʢʦʥʥʠʭ ʪʘ ʜʚʝʨʥʠʭ ʢʦʨʦʙʦʢ ʽ ʟʘʧʦʚʥʝʥʥʷ, ʧʘʨʢʝʪʫ, ʚʙʫʜʦʚʘʥʠʭ ʤʝʙʣʽʚ, 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʠʣʦʤʘʪʝʨʽʘʣʽʚ  (ʙʨʫʩʽʚ, ʙʨʫʩʢʽʚ, ʜʦʱʦʢ, ʰʧʘʣ ʪʦʱʦ). 

ɺʘʞʣʠʚʠʤ ʨʝʟʝʨʚʦʤ ʝʢʦʥʦʤʽʾ ʜʝʨʝʚʠʥʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʭʦʜʽʚ 

ʜʝʨʝʚʦʦʙʨʦʙʢʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʠʭ ʪʘ ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʠʭ 

ʧʣʠʪ, ʬʘʥʝʨʠ, ʢʣʝʻʥʠʭ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʘʨʙʦʣʽʪʫ ʪʘ ʽʥ. 

ʂʨʽʤ ʜʝʨʝʚʠʥʠ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʡ ʽʥʰʫ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ ï 

ʩʦʣʦʤʫ, ʦʯʝʨʝʪ, ʢʦʩʪʨʠʮʶ, ʩʪʝʙʣʽ ʩʦʥʷʰʥʠʢʫ, ʙʘʚʦʚʥʠʢʫ ʪʦʱʦ. 

  

 2.2 ɹʋɼʆɺɸ ɼɽʈɽɺʀʅʀ 

 

ɼʝʨʝʚʠʥʘ ï ʮʝ ʟʚʽʣʴʥʝʥʘ ʚʽʜ ʢʦʨʠ ʚʦʣʦʢʥʠʩʪʘ ʪʢʘʥʠʥʘ ʩʪʦʚʙʫʨʘ. ɺʝʨʭʥʷ 

ʯʘʩʪʠʥʘ ʩʪʦʚʙʫʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʚʝʨʰʠʥʦʶ, ʥʠʞʥʷ ï ʦʢʦʨʝʥʢʦʤ. 

ʄʘʢʨʦʩʪʨʫʢʪʫʨʘ ï ʮʝ ʙʫʜʦʚʘ ʜʝʨʝʚʠʥʠ, ʷʢʫ ʤʦʞʥʘ ʨʦʟʨʽʟʥʠʪʠ 

ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ, ʘ ʤʽʢʨʦʩʪʨʫʢʪʫʨʘ ï ʮʝ ʙʫʜʦʚʘ ʜʝʨʝʚʠʥʠ, ʟʙʽʣʴʰʝʥʘ ʧʽʜ 

ʤʽʢʨʦʩʢʦʧʦʤ. ʄʘʢʨʦʩʪʨʫʢʪʫʨʫ ʟʨʫʯʥʦ ʚʠʚʯʘʪʠ ʟʘ ʪʨʴʦʤʘ ʨʦʟʨʽʟʘʤʠ (ʨʠʩ. 2.1).  

 

 

 

ʈʠʩ. 2.1. ʆʩʥʦʚʥʽ ʨʦʟʨʽʟʠ 

ʩʪʦʚʙʫʨʘ: 

1 ï ʪʦʨʮʝʚʠʡ (ʧʦʧʝʨʝʯʥʠʡ) ʨʦʟʨʽʟ; 

2 ï ʪʘʥʛʝʥʮʽʘʣʴʥʠʡ; 

3 ï ʨʘʜʽʘʣʴʥʠʡ 

 

ʊʦʨʮʝʚʠʡ (ʧʦʧʝʨʝʯʥʠʡ) ʨʦʟʨʽʟ ʟʨʦʙʣʝʥʠʡ ʧʣʦʱʠʥʦʶ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ 

ʜʦ ʦʩʽ ʩʪʦʚʙʫʨʘ; ʪʘʥʛʝʥʮʽʘʣʴʥʠʡ ï ʨʦʟʨʽʟ ʧʣʦʱʠʥʦʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʧʦ ʭʦʨʜʽ 

ʧʦʧʝʨʝʯʥʦʛʦ ʨʦʟʨʽʟʫ; ʨʘʜʽʘʣʴʥʠʡ ï ʨʦʟʨʽʟ ʧʣʦʱʠʥʦʶ, ʷʢʘ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʽʩʴ 

ʩʪʦʚʙʫʨʘ ʧʦ ʜʽʘʤʝʪʨʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ. ʅʘ ʧʦʧʝʨʝʯʥʦʤʫ ʨʦʟʨʽʟʽ ʩʪʦʚʙʫʨʘ 

(ʨʠʩ.2.2) ʚʠʜʥʦ ʪʘʢʽ ʯʘʩʪʠʥʠ: 1 ï ʢʦʨʘ, ʱʦ ʟʘʭʠʱʘʻ ʜʝʨʝʚʦ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʜʽʡ 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 28 

 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʢʽʨʢʠ ʪʘ ʣʫʙʫ. ʂʦʨʘ ʩʪʘʥʦʚʠʪʴ 6...25 % 

ʦʙ'ʻʤʫ ʜʝʨʝʚʘ; 2 ï ʢʘʤʙʽʡ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʢʦʨʦʶ ʫ ʚʠʛʣʷʜʽ ʪʦʥʢʦʛʦ ʰʘʨʫ 

ʢʣʽʪʠʥ, ʟʜʘʪʥʠʭ ʜʦ ʧʦʜʽʣʫ ʪʘ ʨʦʩʪʫ. ʂʣʽʪʠʥʠ ʢʦʞʥʦʛʦ ʨʦʢʫ ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʫ ʙʽʢ 

ʜʝʨʝʚʠʥʠ ʽ ʪʨʦʭʠ ʤʝʥʰʝ ï ʫ ʙʽʢ ʣʫʙʫ. ʅʘʚʝʩʥʽ ʢʘʤʙʽʡ ʫʪʚʦʨʶʻ ʧʦʨʠʩʪʫ ʜʝʨʝʚʠʥʫ 

(ʨʘʥʥʶ), ʘ ʚʣʽʪʢʫ ï ʱʽʣʴʥʫ ʜʝʨʝʚʠʥʫ (ʧʽʟʥʶ). ʐʘʨʠ ʨʘʥʥʴʦʾ ʪʘ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ 

ʩʪʚʦʨʶʶʪʴ ʨʽʯʥʝ ʢʽʣʴʮʝ. ʏʠʤ ʙʽʣʴʰʝ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ, ʯʠʤ ʪʦʚʱʠʡ ʪʝʤʥʠʡ ʰʘʨ 

ʢʽʣʴʮʷ, ʪʠʤ ʜʝʨʝʚʠʥʘ ʤʽʮʥʽʰʘ; 3 ï ʟʘʙʦʣʦʥʴ, ʩʚʽʪʣʘ ʯʘʩʪʠʥʘ ʜʝʨʝʚʠʥʠ, ʱʦ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʣʦʜʠʭ ʢʣʽʪʠʥ, ʧʦ ʷʢʠʭ ʨʫʭʘʻʪʴʩʷ ʚʦʣʦʛʘ ʟʥʠʟʫ ʚʚʝʨʭ. ɿʘʙʦʣʦʥʴ 

ʤʘʻ ʚʝʣʠʢʫ ʚʦʣʦʛʽʩʪʴ, ʥʠʟʴʢʫ ʤʽʮʥʽʩʪʴ, ʚʝʣʠʢʽ ʫʩʫʰʢʫ ʽ ʞʦʣʦʙʣʝʥʥʷ, ʣʝʛʢʦ 

ʧʽʜʜʘʻʪʴʩʷ ʟʘʛʥʠʚʘʥʥʶ; 4 ï ʷʜʨʦ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʽʜʤʝʨʣʠʭ ʢʣʽʪʠʥ, 

ʧʨʦʩʦʯʝʥʠʭ ʩʤʦʣʠʩʪʠʤʠ ʪʘ ʜʫʙʠʣʴʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ʗʜʨʦ ʤʘʻ ʤʝʥʰʫ 

ʚʦʣʦʛʽʩʪʴ, ʚʠʱʫ ʪʚʝʨʜʽʩʪʴ, ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʛʥʠʚʘʥʥʷ. ʗʜʨʦ ʩʦʩʥʠ, ʜʫʙʫ, 

ʷʩʝʥʷ, ʤʦʜʨʠʥʠ, ʢʝʜʨʫ ʪʝʤʥʽʰʝ ʚʽʜ ʟʘʙʦʣʦʥʽ ï ʮʝ ʷʜʨʦʚʽ ʜʝʨʝʚʘ. ʗʜʨʦ ʷʣʠʥʠ, 

ʷʣʠʮʽ, ʙʫʢʫ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʘʙʦʣʦʥʽ ï ʮʝ ʧʦʨʦʜʠ ʟʽ ʩʪʠʛʣʦʶ ʜʝʨʝʚʠʥʦʶ. 

ɺʽʣʴʭʘ, ʙʝʨʝʟʘ, ʢʣʝʥ, ʦʩʠʢʘ, ʣʠʧʘ, ʛʨʘʙ ʥʝ ʤʘʶʪʴ ʷʜʨʘ ï ʚʦʥʠ ʥʘʟʠʚʘʶʪʴʩʷ 

ʟʘʙʦʣʦʥʥʠʤʠ; 5 ï ʩʪʨʠʞʝʥʴ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʢʣʽʪʠʥ ʽʟ ʪʦʥʢʠʤʠ ʩʪʽʥʢʘʤʠ, ʩʣʘʙʢʦ 

ʟʚ'ʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ. ʎʷ ʯʘʩʪʠʥʘ ʥʘʡʩʣʘʙʰʘ, ʣʝʛʢʦ ʧʽʜʜʘʻʪʴʩʷ ʟʘʛʥʠʚʘʥʥʶ; 6 ï 

ʩʪʨʠʞʥʴʦʚʽ ʧʨʦʤʝʥʽ, ʪʦʥʢʽ ʨʘʜʽʘʣʴʥʽ ʣʽʥʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʦʥʢʦʩʪʽʥʥʠʭ 

ʢʣʽʪʠʥ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʩʦʭʣʘ ʜʝʨʝʚʠʥʘ ʣʝʛʢʦ ʨʦʟʪʨʽʩʢʫʻʪʴʩʷ ʪʘ ʨʦʟʢʦʣʶʻʪʴʩʷ 

ʧʦ ʧʨʦʤʝʥʷʭ. 

 

 

 

ʈʠʩ. 2.2. ɹʫʜʦʚʘ ʜʝʨʝʚʠʥʠ ʥʘ 

ʧʦʧʝʨʝʯʥʦʤʫ ʨʦʟʨʽʟʽ: 

1 ï ʢʦʨʘ; 2 ï ʢʘʤʙʽʡ; 3 ï ʟʘʙʦʣʦʥʴ; 

4 ï ʷʜʨʦ; 5 ï ʩʪʨʠʞʝʥʴ; 6 ï 

ʩʪʨʠʞʥʴʦʚʽ ʧʨʦʤʝʥʽ. 

 

ʈʦʟʛʣʷʜʘʶʯʠ ʜʝʨʝʚʠʥʫ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ ʚʦʥʘ 

ʧʦʙʫʜʦʚʘʥʘ ʟ ʞʠʚʠʭ ʪʘ ʚʽʜʤʝʨʣʠʭ ʢʣʽʪʠʥ. ɾʠʚʘ ʢʣʽʪʠʥʘ ʤʘʻ ʦʙʦʣʦʥʢʫ ʽ ʷʜʨʦ. 

ʆʙʦʣʦʥʢʘ ʢʣʽʪʠʥʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʝʣʶʣʦʟʠ, ʯʠ ʢʣʽʪʢʦʚʠʥʠ, ʷʢʘ ʚ ʧʨʦʮʝʩʽ ʨʦʩʪʫ 

ʜʝʨʝʚ'ʷʥʽʻ, ʱʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʧʦʷʚʦʶ ʣʽʛʥʽʥʫ, ʷʢʠʡ ʥʘʜʘʻ ʜʝʨʝʚʠʥʽ ʪʚʝʨʜʦʩʪʽ ʪʘ 

ʧʨʫʞʥʦʩʪʽ. 

 

 2.3 ɼɽʈɽɺʅɯ ʇʆʈʆɼʀ, ʗʂɯ ɿɸʉʊʆʉʆɺʋʖʊʔ, ʋ ɹʋɼɯɺʅʀʎʊɺɯ 

 

ɼʝʨʝʚʥʽ ʣʽʩʦʚʽ ʧʦʨʦʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʭʚʦʡʥʽ ʪʘ ʣʠʩʪʷʥʽ. 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 29 

 

ʍʚʦʡʥʽ ʧʦʨʦʜʠ ʤʘʶʪʴ ʨʽʟʢʦ ʚʠʨʘʞʝʥʽ ʨʽʯʥʽ ʢʽʣʴʮʷ, ʧʨʦʩʦʯʝʥʽ ʩʤʦʣʦʶ, 

ʚʘʞʢʦ ʧʽʜʜʘʶʪʴʩʷ ʟʘʛʥʠʚʘʥʥʶ. ʋ ʙʫʜʽʚʥʠʮʪʚʽ ʭʚʦʡʥʽ ʧʦʨʦʜʠ ʙʽʣʴʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʥʝʩʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʉʦʩʥʘ ʤʘʻ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ 470...500 ʢʛ/ʤ
3
, ʷʜʨʦ ʙʫʨʦ-ʯʝʨʚʦʥʦʛʦ ʢʦ-

ʣʴʦʨʫ, ʟʘʙʦʣʦʥʴ ʞʦʚʪʦʛʦ, ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʽʜʚʠʱʝʥʽ. ɼʝʨʝʚʠʥʘ  ʩʦʩʥʠ 

ʩʤʦʣʠʩʪʘ, ʚʘʞʢʦ ʧʽʜʜʘʻʪʴʩʷ ʟʘʛʥʠʚʘʥʥʶ. ɿ ʥʝʾ ʚʠʛʦʪʦʚʣʷʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʝʣʝʤʝʥʪʠ, ʩʪʦʣʷʨʥʽ ʚʠʨʦʙʠ, ʬʘʥʝʨʫ ʪʦʱʦ. 

ʄʦʜʨʠʥʘ ʥʘʛʘʜʫʻ ʩʦʩʥʫ, ʘʣʝ ʱʽʣʴʥʽʰʘ ʽ ʤʽʮʥʽʰʘ, ʤʘʻ ʧʽʜʚʠʱʝʥʫ ʩʪʽʡʢʽʩʪʴ 

ʧʨʦʪʠ ʟʘʛʥʠʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ, 

ʚʠʨʦʙʥʠʮʪʚʘ ʰʧʘʣ. 

ʗʣʠʮʷ ï ʙʝʟ̫ʜʨʦʚʘ ʧʦʨʦʜʘ, ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʭʚʦʡʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʤʝʥʰ ʩʪʽʡʢʘ ʜʦ ʟʘʛʥʠʚʘʥʥ̫ , ʪʦʤʫ ʾʾ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʗʣʠʥʘ ï ʧʦʨʦʜʘ ʽʟ ʩʪʠʛʣʦʶ ʜʝʨʝʚʠʥʦʶ, ʚʠʩʦʢʦʤʽʮʥʘ, ʘʣʝ ʤʘʣʦ-

ʩʤʦʣʷʥʠʩʪʘ, ʣʝʛʢʘ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʩʪʦʣʷʨʥʠʭ 

ʚʠʨʦʙʽʚ. 

ʂʝʜʨ ï ʷʜʨʦʚʘ ʧʦʨʦʜʘ, ʤʘʻ ʥʠʟʴʢʫ ʱʽʣʴʥʽʩʪʴ, ʜʦʙʨʝ ʦʙʨʦʙʣʷʻʪʴʩʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ. 

ʃʠʩʪʷʥʽ ʧʦʨʦʜʠ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ï ʜʫʙ, ʙʫʢ, 

ʚʽʣʴʭʘ, ʦʩʠʢʘ, ʙʝʨʝʟʘ, ʷʩʝʥʴ, ʣʠʧʘ, ʛʦʨʽʭ. 

ɼʫʙ ï ʷʜʨʦʚʘ ʧʦʨʦʜʘ, ʷʢʘ ʤʘʻ ʚʠʩʦʢʽ ʤʽʮʥʽʩʪʴ ʪʘ ʪʚʝʨʜʽʩʪʴ. ʗʜʨʦ ʜʫʙʘ 

ʪʝʤʥʦ-ʙʫʨʦʛʦ ʢʦʣʴʦʨʫ, ʟʘʙʦʣʦʥʴ ʞʦʚʪʫʚʘʪʦʛʦ. ʄʘʻ ʢʨʘʩʠʚʫ ʪʝʢʩʪʫʨʫ ʪʘ ʚʠʩʦʢʫ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʛʥʠʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʨʢʝʪʫ, ʩʪʦʣʷʨʥʠʭ 

ʚʠʨʦʙʽʚ, ʤʝʙʣʽʚ, ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʫ ʤʦʩʪʦʙʫʜʫʚʘʥʥʽ. 

ɹʝʨʝʟʘ ï ʟʘʙʦʣʦʥʥʘ ʧʦʨʦʜʘ ʟ ʪʚʝʨʜʦʶ, ʤʽʮʥʦʶ, ʱʽʣʴʥʦʶ ʜʝʨʝʚʠʥʦʶ 

ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʟ ʨʦʞʝʚʠʤ ʚʽʜʪʽʥʢʦʤ. ʅʝʩʪʽʡʢʘ ʜʦ ʟʘʛʥʠʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʘʥʝʨʠ, ʧʘʨʢʝʪʫ, ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ, ʚ ʦʧʦʨʷʜʞʫʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ. 

ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʤʘʻ ʢʘʨʝʣʴʩʴʢʘ ʙʝʨʝʟʘ ʟ ʭʘʨʘʢʪʝʨʥʦʶ, ʜʫʞʝ ʢʨʘʩʠʚʦʶ 

ʪʝʢʩʪʫʨʦʶ. 

ɺʽʣʴʭʘ ï ʟʘʙʦʣʦʥʥʘ ʤ'ʷʢʘ ʧʦʨʦʜʘ, ʥʝʩʪʽʡʢʘ ʜʦ ʟʘʛʥʠʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʶʪʴ 

ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ ʪʘ ʬʘʥʝʨʠ. 

ɹʫʢ ï ʩʪʠʛʣʦʜʝʨʝʚʥʘ ʧʦʨʦʜʘ. ɼʝʨʝʚʠʥʘ ʪʚʝʨʜʘ, ʱʽʣʴʥʘ, ʧʨʫʞʥʘ, ʙʽʣʦʛʦ ʟ 

ʯʝʨʚʦʥʠʤ ʚʽʜʪʽʥʢʦʤ ʢʦʣʴʦʨʫ, ʥʝʩʪʽʡʢʘ ʜʦ ʟʘʛʥʠʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʙʣʽʚ, ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ, ʧʘʨʢʝʪʫ. 

ʆʩʠʢʘ ï ʟʘʙʦʣʦʥʥʘ ʧʦʨʦʜʘ, ʣʝʛʢʘ, ʤ'ʷʢʘ, ʟʝʣʝʥʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʘʨʠ, ʬʘʥʝʨʠ, ʱʝʧʠ. 

ʗʩʝʥʴ ï ʷʜʨʦʚʘ ʧʦʨʦʜʘ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʽ ʱʽʣʴʥʦʩʪʽ, ʧʨʫʞʥʘ. ʄʘʻ ʛʘʨʥʫ 

ʪʝʢʩʪʫʨʫ, ʩʭʠʣʴʥʘ ʜʦ ʰʚʠʜʢʦʛʦ ʟʘʛʥʠʚʘʥʥʷ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʦʧʦʨʷʜʞʫʚʘʣʴʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʤʝʙʣʽʚ, ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ. 

ʃʠʧʘ ï ʟʘʙʦʣʦʥʥʘ ʧʦʨʦʜʘ, ʤ'ʷʢʘ, ʣʝʛʢʘ, ʥʝʩʪʽʡʢʘ ʜʦ ʛʥʠʪʪʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʝʙʣʽʚ, ʬʘʥʝʨʠ, ʪʘʨʠ. 

ɻʦʨʽʭ ï ʜʝʨʝʚʠʥʘ ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʤʘʻ ʛʘʨʥʫ ʪʝʢʩʪʫʨʫ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʦʾ ʬʘʥʝʨʠ, ʰʧʦʥʫ.  
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 2.4 ʌɯɿʀʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɼɽʈɽɺʀʅʀ, ɰɰ ʄɽʍɸʅɯʏʅɯ 

ɺʃɸʉʊʀɺʆʉʊɯ   

   

ɯʩʪʠʥʥʘ ʱʽʣʴʥʽʩʪʴ ʙʫʜʴ-ʷʢʦʾ ʜʝʨʝʚʠʥʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʦʨʽʚʥʶʻ 1,55 ʛ/ʩʤ
3
; 

ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʦʜʠ ʜʝʨʝʚʠʥʠ, ʾʾ ʧʦʨʠʩʪʦʩʪʽ, ʫʤʦʚ ʨʦʩʪʫ ʽ 

ʟʘʚʞʜʠ ʤʝʥʰʘ ʥʽʞ 1  ʛ/ʩʤ
3
 (ʪʘʙʣ. 2.4). 

ʊʘʙʣʠʮʷ 2.4 

ʉʝʨʝʜʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʨʝʚʠʥʠ 

ʇʦʨʦʜʘ 

ʉʝʨʝʜʥʷ 

ʱʽʣʴʥʽʩʪʴ, 

ʢʛ/ʤ
3 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ, ʄʇʘ 

ʥʘ 

ʨʦʟʪʷʛ 

ʫʟʜʦʚʞ 

ʚʦʣʦʢʦʥ 

ʥʘ ʩʪʠʩʢ 

ʫʟʜʦʚʞ 

ʚʦʣʦʢʦʥ 

ʥʘ 

ʚʠʛʠʥ 

ʥʘ  ʩʢʦʣʶʚʘʥʥʷ 

ʨʘʜʽʘʣʴʥʝ ʪʘʥʛʝʥʮʽʘʣʴʥʝ 

ʉʦʩʥʘ  500 100 48 85 7 7,5 

ʄʦʜʨʠʥʘ  660 125 62 105 11,5 12,5 

ʗʣʠʥʘ  450 120 44 80 5 5 

ʗʣʠʮʷ  370 70 40 70 6 6,5 

ɼʫʙ  700 130 58 106 8,5 10,5 

ɹʫʢ  670 130 56 105 10 13 

ɹʝʨʝʟʘ  630 125 55 110 8,5 11 

ʆʩʠʢʘ  480 120 42 78 6,2 8 

 

ɺʦʣʦʛʽʩʪʴ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʷʢʘ ʻ ʚ ʜʝʨʝʚʠʥʽ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʛʽʛʨʦʩʢʦʧʽʯʥʫ ʚʦʣʦʛʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʩʪʽʥʢʘʭ ʢʣʽʪʠʥ, ʪʘ 

ʢʘʧʽʣʷʨʥʫ  (ʚʽʣʴʥʫ) ʚʦʣʦʛʫ, ʷʢʘ ʟʘʧʦʚʥʶʻ ʤʽʞʢʣʽʪʠʥʥʠʡ ʧʨʦʩʪʽʨ. ʇʽʜ ʯʘʩ 

ʩʫʰʽʥʥʷ ʜʝʨʝʚʠʥʠ ʩʧʦʯʘʪʢʫ ʚʠʩʠʭʘʻ ʢʘʧʽʣʷʨʥʘ ʚʦʣʦʛʘ, ʘ ʧʦʪʽʤ ʛʽʛʨʦʩʢʦʧʽʯʥʘ.  

ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʛʽʛʨʦʩʢʦʧʽʯʥʦʾ ʚʦʣʦʛʠ ʫ ʜʝʨʝʚʠʥʽ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʚʽʣʴʥʦʾ ʥʘʟʠʚʘʻʪʴʩʷ ʪʦʯʢʦʶ ʥʘʩʠʯʝʥʥʷ ʚʦʣʦʢʦʥ, ʘʙʦ ʛʨʘʥʠʮʝʶ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ 

(25...35 %). ɺʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ ʟʤʽʥʶʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʛʽʛʨʦʩʢʦʧʽʯʥʦʩʪʽ. ʗʢʱʦ 

ʚʦʣʦʛʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʥʫʣʷ ʜʦ ʪʦʯʢʠ ʥʘʩʠʯʝʥʥʷ ʚʦʣʦʢʦʥ ʘʙʦ, ʥʘʚʧʘʢʠ, ʚʽʜ 

ʪʦʯʢʠ ʥʘʩʠʯʝʥʥʷ ʚʦʣʦʢʦʥ ʜʦ ʥʫʣʷ, ʦʙôʻʤ ʜʝʨʝʚʠʥʠ ʟʤʽʥʶʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʨʦʟʙʫʭʘʥʥʷ ʘʙʦ ʫʩʠʭʘʥʥʷ ʾʾ. ʋʩʠʭʘʥʥʷ ʽ ʨʦʟʙʫʭʘʥʥʷ ʥʝʦʜʥʘʢʦʚʽ ʚ ʨʽʟʥʠʭ 

ʥʘʧʨʷʤʢʘʭ: ʫ ʪʘʥʛʝʥʮʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ï 6...12 %, ʫ ʨʘʜʽʘʣʴʥʦʤʫ ï 3...6 %, ʘ 

ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ï ʚʩʴʦʛʦ 0,1...0,3  . 

ɺʥʘʩʣʽʜʦʢ ʥʝʦʜʥʘʢʦʚʦʛʦ ʫʩʠʭʘʥʥʷ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʚʠʥʠʢʘʻ 

ʞʦʣʦʙʣʝʥʥʷ  ʜʝʨʝʚʠʥʠ. ʎʝ ʷʚʠʱʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʰʠʨʠʥʠ ʜʦʱʦʢ: ʯʝʨʝʟ ʪʝ ʱʦ ʰʠʨʦʢʽ ʜʦʰʢʠ ʜʫʞʯʝ ʞʦʣʦʙʣʷʪʴʩʷ, ʥʽʞ ʚʫʟʴʢʽ, 

ʰʠʨʠʥʫ ʜʦʱʦʢ, ʱʦ ʟʘʟʥʘʶʪʴ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʚʧʝʨʝʤʽʥʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʽ 

ʚʠʩʫʰʫʚʘʥʥʷ, ʦʙʤʝʞʫʶʪʴ 12 ʩʤ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʪʦʨʮʽʚ, ʾʭ 

ʟʘʬʘʨʙʦʚʫʶʪʴ ʩʫʤʽʰʰʶ ʚʘʧʥʘ ʽ ʢʣʝʶ. 

ɿʘ ʚʤʽʩʪʦʤ ʚʦʣʦʛʠ ʨʦʟʨʽʟʥʷʶʪʴ ʜʝʨʝʚʠʥʫ: ɤ = 0 % ï ʩʫʭʘ; ɤ = 12 % ï 

ʩʪʘʥʜʘʨʪʥʘ ʚʦʣʦʛʽʩʪʴ; ɤ = 8...12 % ʢʽʤʥʘʪʥʦ-ʩʫʭʘ; ɤ = 15...20 % ʧʦʚʽʪʨʷʥʦ - 

ʩʫʭʘ; ɤ = 35...100 % ʩʚʽʞʝ ʟʨʫʙʘʥʘ; ɤ = 100 % ʤʦʢʨʘ. 
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ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʦʜʠ, ʥʘʧʨʷʤʢʫ ʚʦʣʦʢʦʥ ʪʘ 

ʚʦʣʦʛʦʩʪʽ. ʊʘʢ ʧʨʠ ʚʦʣʦʛʦʩʪʽ 15 %: ɚ = 0,17...0,28 ɺʪ/(ʤĀʂ) - ʚʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ; 

ɚ = 0,3...0,45 ɺʪ/(ʤĀʂ) ï ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ. 

ʄʽʮʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʦʜʠ, ʚʦʣʦʛʦʩʪʽ, ʥʘʷʚʥʦʩʪʽ ʜʝʬʝʢʪʽʚ 

ʪʦʱʦ. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʚʠʟʥʘʯʘʶʪʴ ʫʟʜʦʚʞ ʪʘ ʚʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ ʥʘ ʟʨʘʟʢʘʭ 

ʧʨʠʟʤʘʭ ʧʝʨʝʨʽʟʦʤ 20Ĭ20 ʤʤ ʽ ʟʘʚʜʦʚʞʢʠ 30 ʤʤ (ʨʠʩ. 2.4.1).  

 

 

 

ʈʠʩ. 2.4.1. ɿʨʘʟʦʢ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ 

ʜʝʨʝʚʠʥʠ ʥʘ ʩʪʠʩʢ:  

ʘ ï ʚ ʟʜʦʚʞ ʚʦʣʦʢʦʥ;  

ʙ ï ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ. 

 

ɻʨʘʥʠʮʶ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʧʝʨʝʨʘʭʦʚʫʶʪʴ ʥʘ ʚʦʣʦʛʽʩʪʴ 12 % ʟʘ ʬʦʨʤʫʣʦʶ: 

R12 =Rɤ [1 +Ŭ (ɤ - 12)], 

ʜʝ  R12  ï ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʧʨʠ 12 %-ʡ ʚʦʣʦʛʦʩʪʽ, ʄʇʘ; 

      Rɤ   ï ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʧʨʠ   ʚʦʣʦʛʦʩʪʽ ɤ, ʄʇʘ; 

       Ŭ  ï  ʧʦʧʨʘʚʦʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʥʘ ʚʦʣʦʛʽʩʪʴ ʨʽʟʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ; 

       ɤ ï ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ ʥʘ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ, %. 

ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʘʪʠʯʥʠʡ ʚʠʛʠʥ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʟʨʘʟʢʘʭ ʙʘʣʦʯʢʘʭ ʧʝʨʝʨʽʟʦʤ 

20Ĭ20 ʤʤ ʽ ʟʘʚʜʦʚʞʢʠ 300 ʤʤ (ʨʠʩ.2.4.2). 

 

 

 

 

ʈʠʩ. 2.4.2. ʉʭʝʤʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ 

ʥʘ ʚʠʛʠʥ  
  

 

ʄʽʮʥʽʩʪʴ ʥʘ ʩʢʦʣʶʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ ʩʪʘʥʦʚʠʪʴ 3...13 ʄʇʘ, 

ʘ ʧʦʧʝʨʝʢ ï ʫ 3...4 ʨʘʟʠ ʚʠʱʘ. ʇʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʜʦ ʟʨʘʟʢʘ ʧʨʠʢʣʘʜʘʶʪʴ ʜʚʽ 
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ʨʽʚʥʽ ʽ ʧʨʦʪʠʣʝʞʥʦ ʥʘʧʨʘʚʣʝʥʽ ʩʠʣʠ, ʷʢʽ ʚʠʟʠʚʘʶʪʴ ʨʫʡʥʫʚʘʥʥʷ ʚ ʧʘʨʘʣʝʣʴʥʠʭ 

ʾʤ ʧʣʦʱʠʥʘʤ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʩʫʚ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʚʠʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘ ʟʩʫʚ: 

ʩʢʦʣʶʚʘʥʥʷ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ, ʩʢʦʣʶʚʘʥʥʷ ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ ʽ ʧʝʨʝʨʽʟʫʚʘʥʥʷ 

ʜʝʨʝʚʠʥʠ  ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ. ʉʭʝʤʠ ʜʽʾ ʩʠʣ ʧʨʠ ʮʠʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʧʦʢʘʟʘʥʽ ʥʘ 

ʨʠʩ. 2.4.3. 

 

 

 

ʈʠʩ. 2.4. 3. ʉʭʝʤʘ 

ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʜʝʨʝʚʠʥʠ ʥʘ 

ʩʢʦʣʶʚʘʥʥʷ:          

ʘ ï ʩʢʦʣʶʚʘʥʥʷ 

ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ;    

ʙ ï ʩʢʦʣʶʚʘʥʥʷ 

ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ;             

ʚ ï  ʧʝʨʝʨʽʟʫʚʘʥʥʷ 

ʜʝʨʝʚʠʥʠ  ʧʦʧʝʨʝʢ 

ʚʦʣʦʢʦʥ; ʛ ï ʟʨʘʟʦʢ 

ʜʝʨʝʚʠʥʠ ʧʨʠ 

ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘ 

ʩʢʦʣʶʚʘʥʥʷ ʚʟʜʦʚʞ 

ʚʦʣʦʢʦʥ. 
  

 
 

ʊʚʝʨʜʽʩʪʴ  ʜʝʨʝʚʠʥʠ ʥʘ ʪʦʨʮʶ ʥʘ 15...20 % ʚʠʱʘ, ʥʽʞ ʫ ʨʘʜʽʘʣʴʥʦʤʫ ʪʘ 

ʪʘʥʛʝʥʮʽʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʘʭ. ɿʘ ʪʚʝʨʜʽʩʪʶ ʜʝʨʝʚʠʥʫ ʧʦʜʽʣʷʶʪʴ ʥʘ: ʤôʷʢʫ (ʩʦʩʥʘ, 

ʷʣʠʥʘ, ʷʣʠʮʷ) ʟ ʪʦʨʮʝʚʦʶ ʪʚʝʨʜʽʩʪʶ 35...50 ʄʇʘ; ʪʚʝʨʜʫ  (ʜʫʙ, ʛʨʘʙ, ʷʩʝʥʴ, 

ʙʝʨʝʟʘ) ʟ ʪʦʨʮʝʚʦʶ ʪʚʝʨʜʽʩʪʶ 50...100 ʄʇʘ; ʜʫʞʝ ʪʚʝʨʜʫ (ʩʘʤʰʠʪ) ï ʧʦʥʘʜ 

100 ʄʇʘ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʧʦ ʩʭʝʤʽ ʟʦʙʨʘʞʝʥʽʡ ʥʘ ʨʠʩ. 2.4.4. ɼʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʪʚʝʨʜʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ ʤʘʻ ʧʫʘʥʩʦʥ ʟ 

ʧʽʚʩʬʝʨʠʯʥʠʤ ʥʘʢʦʥʝʯʥʠʢʦʤ. ʁʦʛʦ ʚʜʘʚʣʶʶʪʴ ʥʘ ʛʣʠʙʠʥʫ ʨʘʜʽʫʩʘ. ʇʽʩʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʚ ʜʝʨʝʚʠʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʙʠʪʦʢ, ʧʣʦʱʘ ʧʨʦʝʢʮʽʾ ʷʢʦʛʦ ʧʨʠ 

ʫʢʘʟʘʥʦʤʫ ʨʘʜʽʫʩʽ ʧʽʚʩʬʝʨʠ ʩʢʣʘʜʘʻ 100 ʤʤ
2
. ʇʦʢʘʟʥʠʢʦʤ ʩʪʘʪʠʯʥʦʾ ʪʚʝʨʜʦʩʪʽ 

ʟʨʘʟʢʘ, ʅ/ʤʤ
2
, ʷʚʣʷʻʪʴʩʷ ʟʫʩʠʣʣʷ, ʚʽʜʥʝʩʝʥʝ ʜʦ ʮʽʻʾ ʧʣʦʱʽ.  
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ʈʠʩ. 2.4. 4. ʉʭʝʤʘ ʚʠʧʨʦʙʫʚʘʥʥʷ 

ʜʝʨʝʚʠʥʠ ʥʘ ʪʚʝʨʜʽʩʪʴ: 1 ï ʟʨʘʟʦʢ 

ʜʝʨʝʚʠʥʠ; 2 ï ʧʫʘʥʩʦʥ. 

  

 

 2.5 ɺɸɼʀ ɼɽʈɽɺʀʅʀ  

  

ɺʘʜʠ ʜʝʨʝʚʠʥʠ ï ʮʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ ʙʫʜʦʚʠ ʜʝʨʝʚʠʥʠ, 

ʧʦʨʫʰʝʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʬʦʨʤʠ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ, ʨʽʟʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ɺʘʜʠ ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ ʜʝʨʝʚʠʥʠ, ʫʪʨʫʜʥʶʶʪʴ ʦʙʨʦʙʢʫ. 

ʉʦʨʪʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʜ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʯʠʥ 

ʫʪʚʦʨʝʥʥʷ ʚʘʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʨʫʧʠ: ʩʫʯʢʠ, ʪʨʽʱʠʥʠ, ʚʘʜʠ ʙʫʜʦʚʠ ʜʝʨʝʚʠʥʠ, 

ʚʘʜʠ ʬʦʨʤʠ ʩʪʦʚʙʫʨʘ, ʨʘʥʠ, ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʘʭʘʤʠ, ʛʨʠʙʘʤʠ, ʭʽʤʽʯʥʽ 

ʟʘʙʘʨʚʣʝʥʥʷ. 

ʉʫʯʦʢ ï ʯʘʩʪʠʥʘ ʛʽʣʢʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʜʝʨʝʚʠʥʽ, ʚʦʥʠ ʫʪʨʫʜʥʶʶʪʴ ʦʙʨʦʙʢʫ, 

ʟʥʠʞʫʶʪʴ ʤʽʮʥʽʩʪʴ, ʙʫʚʘʶʪʴ ʨʽʟʥʠʭ ʚʠʜʽʚ: ʟʜʦʨʦʚʠʡ, ʟʰʠʚʥʠʡ, ʚʠʧʘʜʥʠʡ, 

ʨʦʟʛʘʣʫʞʝʥʠʡ (ʨʠʩ.2.5.1). 

 

 

 

ʈʠʩ. 2.5.1. ʈʽʟʥʽ ʚʠʜʠ 

ʩʫʯʢʽʚ: 

ʘ ï ʟʜʦʨʦʚʠʡ,                      

ʙ ï ʚʠʧʘʜʥʠʡ,                    

ʚ ï ʟʰʠʚʥʠʡ,                       

ʛ ï ʨʦʟʛʘʣʫʞʝʥʠʡ  

 

ʊʨʽʱʠʥʠ ï ʮʝ ʨʦʟʨʠʚʠ ʜʝʨʝʚʠʥʠ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʘʢʽ ʪʨʽʱʠʥʠ: 

ʤʽʪʠʢ, ʚʽʜʣʫʧʠʥʘ, ʤʦʨʦʟʥʽ ʪʘ ʚʩʠʭʘʥʥʷ (ʨʠʩ.2.5.2). 
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ʈʠʩ. 2.5.2. ɺʠʜʠ ʪʨʽʱʠʥ: 

ʘ, ʙ ï ʤʽʪʠʢ ʧʨʦʩʪʠʡ ʽ ʩʢʣʘʜʥʠʡ;  

ʚ, ʛ ï ʤʦʨʦʟʥʘ ʚʽʜʢʨʠʪʘ ʽ 

ʟʘʢʨʠʪʘ;  

ʜ, ʝ ï ʚʽʜʣʫʧʠʥʘ ʢʽʣʴʮʝʚʘ ʽ 

ʯʘʩʪʢʦʚʘ. 

 

ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʦʨʤʘʣʴʥʦʾ ʬʦʨʤʠ ʩʪʦʚʙʫʨʘ  ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʧʦʛʘʥʠʭ ʫʤʦʚ  ʨʦʩʪʫ ʜʝʨʝʚʘ ʡ ʢʣʽʤʘʪʠʯʥʦʛʦ ʚʧʣʠʚʫ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚʘʜ ʥʘʣʝʞʘʪʴ 

ʟʙʽʞʠʩʪʽʩʪʴ, ʟʘʢʦʤʝʣʠʩʪʽʩʪʴ, ʦʚʘʣʴʥʽʩʪʴ, ʢʨʠʚʠʟʥʘ, ʥʘʨʦʩʪʠ (ʨʠʩ.2.5.3). 

 

 

 

ʈʠʩ. 2.5.3 ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʘʣʴʥʦʾ ʬʦʨʤʠ ʩʪʦʚʙʫʨʘ:        

ʘ ï ʟʙʽʞʠʩʪʽʩʪʴ;  

ʙ, ʚ ï ʟʘʢʦʤʝʣʠʩʪʽʩʪʴ ʦʢʨʫʛʣʘ ʽ 

ʨʝʙʨʠʩʪʘ; ʛ, ʜ ï ʢʨʠʚʠʟʥʘ ʧʨʦʩʪʘ ʽ 

ʩʢʣʘʜʥʘ. 

 

ɺʘʜʠ ʙʫʜʦʚʠ ʜʝʨʝʚʠʥʠ ï ʥʘʭʠʣ ʚʦʣʦʢʦʥ, ʟʘʚʠʣʴʢʫʚʘʪʽʩʪʴ, ʟʘʚʠʪʦʢ, ʢʨʝʥ, 

ʧʨʦʨʽʩʪʴ, ʟʘʩʤʦʣʦʢ, ʩʫʭʦʙʦʢʽʩʪʴ ʪʦʱʦ (ʨʠʩ.2.5.4). ɿʘʚʠʣʴʢʫʚʘʪʽʩʪʴ - ʟʚʠʚʠʩʪʝ 

ʙʝʟʣʘʜʥʝ ʨʦʟʤʽʱʝʥʥʷ ʚʦʣʦʢʦʥ.  

 

 

 

ʈʠʩ. 2.5.4. ɺʘʜʠ ʙʫʜʦʚʠ ʜʝʨʝʚʠʥʠ: 

ʘ ï ʥʘʭʠʣ ʚʦʣʦʢʦʥ;                         

ʙ ï ʟʘʚʠʣʴʢʫʚʘʪʽʩʪʴ;  

ʚ ï ʢʨʝʥ;        

ʛ ï ʧʦʜʚʽʡʥʘ ʩʝʨʮʝʚʠʥʘ. 

ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ ʜʝʨʝʚʠʥʠ ʤʘʶʪʴ ʛʨʠʙʥʽ ʟʘʙʘʨʚʣʝʥʥʷ ʪʘ 

ʛʥʠʣʠʟʥʘ, ʘ ʪʘʢʦʞ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʘʭʘʤʠ.  
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 2.6 ʐʃʗʍʀ ʇɯɼɺʀʑɽʅʅʗ ɼʆɺɻʆɺɯʏʅʆʉʊɯ ɼɽʈɽɺôʗʅʀʍ 

ʂʆʅʉʊʈʋʂʎɯʁ 

 

ʆʜʥʠʤ ʽʟ ʟʘʩʦʙʽʚ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʜʝʨʝʚʠʥʠ ʻ ʾʾ ʩʫʰʽʥʥʷ. 

ʉʫʰʽʥʥʷ ï ʮʝ ʧʨʦʮʝʩ ʚʠʜʽʣʝʥʥʷ ʚʦʣʦʛʠ ʟ ʜʝʨʝʚʠʥʠ. ʇʨʠ ʟʥʠʞʝʥʥʽ 

ʚʦʣʦʛʦʩʪʽ ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʽʮʥʽʩʪʴ, ʟʥʠʞʫʻʪʴʩʷ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ. 

ʇʨʠʨʦʜʥʝ ʩʫʰʽʥʥʷ ʜʝʨʝʚʠʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ, ʷʢʝ ʰʪʫʯʥʦ ʥʝ ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ. ʐʪʫʯʥʝ  ʩʫʰʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʩʫʰʠʣʴʥʠʭ ʢʘʤʝʨʘʭ ʛʘʟʦʤ, ʛʘʨʷʯʠʤ ʧʦʚʽʪʨʷʤ, ʩʪʨʫʤʦʤ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ, ʫ 

ʛʽʜʨʦʬʦʙʥʠʭ ʨʽʜʠʥʘʭ (ʟʦʢʨʝʤʘ, ʚ ʧʝʪʨʦʣʝʫʤʽ). ʐʪʫʯʥʠʤ ʩʫʰʽʥʥʷʤ ʟʥʠʞʫʶʪʴ 

ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ ʜʦ 6...8 % ʟʘ ʢʦʨʦʪʢʠʡ ʩʪʨʦʢ, ʡʦʛʦ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʚ 

ʙʫʜʴ-ʷʢʫ ʧʦʨʫ ʨʦʢʫ. 

ɿʘʭʠʩʪ ʚʽʜ ʟʘʛʥʠʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʟʘʭʦʜʘʤʠ 

ʟʘʧʦʙʽʛʘʥʥʷ ʟʚʦʣʦʞʝʥʥʶ ï ʽʟʦʣʶʶʪʴ ʚʽʜ ʮʝʛʣʠ, ʙʝʪʦʥʫ, ʢʘʤʝʥʶ; ʨʦʙʣʷʪʴ ʦʪʚʦʨʠ 

ʜʣʷ ʧʨʦʚʽʪʨʶʚʘʥʥʷ; ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. 

ɿʘʭʠʱʘʶʪʴ ʜʝʨʝʚʠʥʫ ʩʧʦʩʦʙʦʤ ʧʨʦʩʦʯʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʭʽʤʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ  ʘʥʪʠʩʝʧʪʠʢʘʤʠ. ɸʥʪʠʩʝʧʪʠʢʠ ï ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʫʤʦʚʠ ʜʝ ʥʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʛʨʠʙʥʽ ʩʧʦʨʠ. ɸʥʪʠʩʝʧʪʠʢʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

ʚʦʜʦʨʦʟʯʠʥʥʽ ï ʬʪʦʨʠʜ ʥʘʪʨʽʶ, ʢʨʝʤʥʝʬʪʦʨʠʜ ʥʘʪʨʽʶ, ʜʽʥʽʪʨʦʬʝʥʦʣʷʪ ʥʘʪʨʽʶ, 

ʤʽʜʥʠʡ ʢʫʧʦʨʦʩ; ʚʦʜʦʥʝʨʦʟʯʠʥʥʽ (ʤʘʩʣʷʥʽ) ï ʢʨʝʦʟʦʪʦʚʝ ʽ ʘʥʪʨʘʮʝʥʦʚʘ ʦʣʽʾ, 

ʢʨʝʦʟʦʪ, ʢʘʨʙʦʣʝʥʽʫʤ, ʢʘʤôʷʥʦʚʫʛʽʣʴʥʘ ʩʤʦʣʘ ʪʦʱʦ. 

ʄʘʩʣʷʥʠʩʪʽ ʘʥʪʠʩʝʧʪʠʢʠ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʨʦʙʢʠ ʢʦʥʩʪʨʫʢʮʽʡ ʟ 

ʜʝʨʝʚʠʥʠ ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʴ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʨʽʟʢʠʡ ʟʘʧʘʭ. ʇʨʦʪʝ ʾʭ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʘʣʴ, ʰʧʘʣ, ʤʦʩʪʽʚ, ʪʦʤʫ ʱʦ ʚʦʥʠ ʥʝ ʚʠʤʠʚʘʶʪʴʩʷ 

ʚʦʜʦʶ. ɺʦʜʦʨʦʟʯʠʥʥʠʤʠ ʘʥʪʠʩʝʧʪʠʢʘʤʠ ʧʨʦʩʦʯʫʶʪʴ ʜʝʨʝʚʠʥʫ, ʷʢʘ ʥʝ ʙʫʜʝ 

ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʚʦʜʽ. 

ɿ ʚʦʜʦʨʦʟʯʠʥʥʦʛʦ ʘʥʪʠʩʝʧʪʠʢʫ, ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ (ʙʽʪʫʤʫ, ʛʣʠʥʠ ʪʦʱʦ) ʽ 

ʥʘʧʦʚʥʶʚʘʯʘ (ʪʦʨʬʫ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʘʥʪʠʩʝʧʪʠʯʥʽ ʧʘʩʪʠ. 

ɸʥʪʠʩʝʧʪʫʶʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʚʠʨʦʙʠ ʟ ʜʝʨʝʚʠʥʠ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ: 

ʥʘʥʝʩʝʥʥʷʤ ʘʥʪʠʩʝʧʪʠʢʫ, ʧʦʩʣʽʜʦʚʥʠʤ ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʫ ʭʦʣʦʜʥʠʭ ʽ ʛʘʨʷʯʠʭ 

ʚʘʥʥʘʭ, ʧʨʦʩʦʯʫʚʘʥʥʷʤ ʧʽʜ ʪʠʩʢʦʤ ʪʦʱʦ. 

ɼʝʨʝʚʠʥʘ ï ʮʝ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʟʘʡʤʘʥʥʷ, ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʟʘʭʦʜʠ: ʚ̔ ʜʜʘʣʷʶʪʴ ʜʝʨʝʚôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜ ʜʞʝʨʝʣ ʥʘʛʨʽʚʘʥʥʷ; 

ʚʣʘʰʪʦʚʫʶʪʴ ʟʘʭʠʩʥʽ ʬʫʪʝʨʽʚʢʠ ʟ ʮʝʛʣʠ, ʙʝʪʦʥʫ; ʧʦʢʨʠʚʘʶʪʴ ʰʘʨʦʤ ʘʟʙʝʩʪʦʚʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʰʪʫʢʘʪʫʨʢʠ, ʧʨʦʩʦʯʫʶʪʴ ʘʥʪʠʧʽʨʝʥʘʤʠ (ʬʦʩʬʘʪ ʘʤʦʥʽʶ, 

ʩʽʨʯʘʥʦʢʠʩʣʠʡ ʘʤʦʥʽʡ, ʙʫʨʘ, ʙʦʨʥʘ ʢʠʩʣʦʪʘ, ʭʣʦʨʠʩʪʠʡ ʮʠʥʢ, ʩʫʣʴʬʘʪ ʘʤʦʥʽʶ, 

ʜʽʘʤʦʥʽʡ ʬʦʩʬʘʪʫ). 

ɺʦʛʥʝʟʘʭʠʩʪʽ ʨʝʯʦʚʠʥʠ ʛʦʪʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʬʦʩʬʦʨʥʦʢʠʩʣʦʛʦ ʯʠ ʩʽʨʯʘʥʦʛʦ 

ʘʤʦʥʽʶ, ʙʫʨʠ, ʙʦʨʥʦʾ ʢʠʩʣʦʪʠ. ʇʨʠ ʥʘʛʨʽʚʘʥʥʽ ʚʦʥʠ ʣʝʛʢʦ ʧʣʘʚʣʷʪʴʩʷ ʽ 

ʧʝʨʝʢʨʠʚʘʶʪʴ ʜʦʩʪʫʧ ʢʠʩʥʶ ʘʙʦ ʚʠʜʽʣʷʶʪʴ ʛʘʟʠ, ʷʢʽ ʥʝ ʧʽʜʪʨʠʤʫʶʪʴ ʛʦʨʽʥʥʷ. 

ɺʠʛʦʪʦʚʣʷʶʪʴ ʚʦʛʥʝʟʘʭʠʩʪʽ ʬʘʨʙʠ ʥʘ ʦʩʥʦʚʽ ʨʽʜʢʦʛʦ ʩʢʣʫ, ʧʽʩʢʫ, ʢʨʝʡʜʠ ʪʘ 

ʧʽʛʤʝʥʪʫ. 

ɼʝʨʝʚʠʥʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʘʭʘʤʠ ʦʙʨʦʙʣʷʶʪʴ ʽʥʩʝʢʪʠʮʠʜʘʤʠ 

(ʤʘʩʣʷʥʠʩʪʽ ʘʥʪʠʩʝʧʪʠʢʠ, ʢʘʤôʷʥʦʚʫʛʽʣʴʥʝ ʤʘʩʣʦ, ʩʣʘʥʮʝʚʝ ʤʘʩʣʦ ʟ 
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ʧʝʥʪʘʭʣʦʨʬʝʥʦʣʦʤ, ʭʣʦʨʦʬʦʩ, ʜʝʷʢʽ ʛʘʟʠ). ɰʭ ʥʘʥʦʩʷʪʴ ʫ ʚʠʛʣʷʜʽ ʝʤʫʣʴʩʽʡ, 

ʘʝʨʦʟʦʣʽʚ ʪʦʱʦ. 

 

 2.7 ʄɸʊɽʈɯɸʃʀ  ɯɿ ɼɽʈɽɺʀʅʀ 

   

ʃʽʩʦʤʘʪʝʨʽʘʣʠ ʙʫʚʘʶʪʴ ʢʨʫʛʣʽ ʡ ʧʠʣʷʥʽ. 

ʂʨʫʛʣʽ ʤʘʪʝʨʽʘʣʠ ï ʮʝ ʚʽʜʨʽʟʢʠ ʜʝʨʝʚôʷʥʠʭ ʩʪʦʚʙʫʨʽʚ ʙʝʟ ʛʽʣʦʢ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʜʽʘʤʝʪʨʘ ʚʝʨʭʥʴʦʛʦ ʧʦʧʝʨʝʯʥʠʢʘ ʢʨʫʛʣʽ ʣʽʩʦʤʘʪʝʨʽʘʣʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ 

ʢʦʣʦʜʠ, ʧʽʜʪʦʚʘʨʥʠʢ, ʞʝʨʜʠʥʠ ʽ ʢʨʷʞʽ (ʪʘʙʣ. 2.7). 

ʂʦʣʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ, ʛʽʜʨʦʩʧʦʨʫʜ, 

ʜʣʷ ʧʘʣʴ, ʤʦʩʪʽʚ, ʘ ʪʘʢʦʞ ʧʠʣʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘ ʜʝʬʝʢʪʘʤʠ ʜʝʨʝʚʠʥʠ ʢʦʣʦʜʠ 

ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʩʦʨʪʠ. 

ʇʽʜʪʦʚʘʨʥʠʢ, ʞʝʨʜʠʥʠ ʽ ʢʨʷʞʽ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʦʧʦʤʽʞʥʠʭ ʩʧʦʨʫʜ, 

ʦʛʦʨʦʞʽ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʣʷʭ. 

ʇʠʣʷʥʽ ʤʘʪʝʨʽʘʣʠ ï ʮʝ ʧʨʦʜʫʢʮʽʷ ʟ ʜʝʨʝʚʠʥʠ, ʷʢʫ ʜʽʩʪʘʶʪʴ 

ʨʦʟʧʠʣʶʚʘʥʥʷʤ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʣʦʥ ʥʘ ʯʘʩʪʠʥʠ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʙʨʫʩʢʠ, ʙʨʫʩʠ, 

ʜʦʰʢʠ, ʰʧʘʣʠ, ʦʙʘʧʦʣʠ, ʧʣʘʩʪʠʥʠ, ʯʝʪʚʝʨʪʠʥʠ (ʨʠʩ. 2.7). 

ʊʘʙʣʠʮʷ 2.7 

ʄʘʪʝʨʽʘʣʠ ʽʟ ʜʝʨʝʚʠʥʠ 

ɽʩʢʽʟ ʅʘʟʚʘ ʈʦʟʤʽʨʠ 

 

ï ʢʦʣʦʜʘ 

ï ʧʽʜʪʦʚʘʨʥʠʢ 

ï ʞʝʨʜʠʥʘ 

ï ʢʨʷʞ 

d>14ʩʤ;  L=3,5...6,5 ʤ 

   8...13           3é9 

    3...7            3é9 

     >20          0,8é1,2 

 

ï ʧʣʘʩʪʠʥʘ 

ï ʯʚʝʨʪʢʘ 

 

 

ï ʜʦʰʢʘ b/h>2 ; 
h< 100 ʤʤ 

 

ï ʦʙʘʧʽʣ  

 

 

ï ʙʨʫʩʦʢ 

ï ʙʨʫʩ 

b/h<2               b/h<2 

h ʜʦ 100 ʤʤ      h > 100 ʤʤ 

 

 

 2.8 ɺʀʈʆɹʀ ɿ ɼɽʈɽɺʀʅʀ 

  

ʐʧʫʥʪʦʚʘʥʽ ʜʦʰʢʠ ʤʘʶʪʴ ʥʘ ʦʜʥʽʡ ʦʢʨʘʡʮʽ ʰʧʫʥʪ (ʧʘʟ), ʥʘ ʜʨʫʛʽʡ ï 

ʛʨʝʙʽʥʴ (ʚʠʩʪʫʧ). ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʱʽʣʴʥʝ ʟôʻʜʥʘʥʥʷ ʜʦʱʦʢ ʧʨʠ ʚʣʘʰʪʫʚʘʥʥʽ 

ʧʽʜʣʦʛʠ, ʧʝʨʝʛʦʨʦʜʦʢ (ʨʠʩ. 2.8 ʘ). 
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ɼʦ ʩʪʨʫʛʘʥʠʭ ʧʦʛʦʥʥʠʭ ʚʠʨʦʙʽʚ ʥʘʣʝʞʘʪʴ ʧʣʽʥʪʫʩʠ, ʛʘʣʪʝʣʽ, ʧʦʨʫʯʥʽ ʜʣʷ 

ʧʝʨʠʣ, ʥʘʣʠʯʥʠʢʠ, ʨʦʟʢʣʘʜʢʠ, ʧʽʜʚʽʢʦʥʥʽ ʜʦʰʢʠ ʪʦʱʦ.  

ɺʠʨʦʙʠ ʜʣʷ ʧʘʨʢʝʪʥʠʭ ʧʽʜʣʦʛ ʧʦʜʽʣʷʶʪʴ ʥʘ ʰʪʫʯʥʠʡ ʪʘ ʱʠʪʦʚʠʡ  

ʧʘʨʢʝʪ, ʧʘʨʢʝʪʥʽ ʜʦʰʢʠ ʪʘ ʤʦʟʘʾʯʥʠʡ ʧʘʨʢʝʪ. ʇʘʨʢʝʪʥʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ 

ʜʫʙʘ, ʷʩʝʥʷ, ʙʫʢʘ, ʢʣʝʥʘ. 

 ʰʪʫʯʥʠʡ ʧʘʨʢʝʪ ï ʜʝʨʝʚôʷʥʽ ʧʣʘʥʢʠ ʟ ʰʧʫʥʪʦʤ ʽ ʛʨʝʙʝʥʝʤ ʥʘ ʦʢʨʘʡʮʷʭ 

(ŭ = 15 ʽ 18 ʤʤ; b = 30...60 ʤʤ; L = 150, 200, 250, 300, 400 ʤʤ);      

 ʧʘʨʢʝʪʥʽ ʜʦʰʢʠ ï ʨʝʡʢʠ ʟ ʥʘʢʣʝʻʥʠʤʠ ʧʣʘʥʢʘʤʠ b = 150...175 ʤʤ; 

L = 1,2...3,0 ʤ ; ŭ = 25 ʤʤ; 

 ʤʦʟʘʾʯʥʠʡ ʧʘʨʢʝʪ ï ʤʘʻ ʚʠʛʣʷʜ ʢʠʣʠʤʘ, ʥʘʙʨʘʥʦʛʦ ʟ ʧʘʨʢʝʪʥʠʭ ʧʣʘʥʦʢ, 

ʥʘʢʣʝʻʥʠʭ ʥʘ ʧʘʧʽʨ ʚʦʜʦʨʦʟʯʠʥʥʠʤ ʢʣʝʻʤ. ʈʦʟʤʽʨʠ ʱʠʪʽʚ - 400Ĭ400 ʽ 

600Ĭ600 ʤʤ; 

 ʧʘʨʢʝʪʥʽ ʱʠʪʠ ï ʧʣʘʥʢʠ ʥʘ ʙʨʫʩʢʘʭ 400Ĭ400 ʘʙʦ 800Ĭ800 ʤʤ. 

ʉʪʦʣʷʨʥʽ ʚʠʨʦʙʠ ï ʚʽʢʦʥʥʽ ʪʘ ʜʚʝʨʥʽ ʙʣʦʢʠ ʽʟ ʟʘʧʦʚʥʝʥʥʷʤ, ʧʝʨʝʛʦʨʦʜʢʠ 

ʪʘ ʧʘʥʝʣʽ, ʱʠʪʦʚʽ ʜʚʝʨʽ. 

 

 
                                      ʘ)  

                                      ʙ) 

 

ʈʠʩ. 2.8. ɺʠʨʦʙʠ ʽʟ 

ʜʝʨʝʚʠʥʠ: ʘ ï ʜʦʰʢʠ;      

ʙ ï ʰʪʫʯʥʠʡ ʧʘʨʢʝʪ;        

ʚ ï ʧʘʨʢʝʪʥʽ ʱʠʪʠ;           

ʛ ï ʤʦʟʘʾʯʥʠʡ ʧʘʨʢʝʪ;      

ʜ ï ʧʦʨʫʯʥʽ ʜʣʷ ʧʝʨʠʣ;    

ʝ ï ʛʘʣʪʝʣʽ. 

 
                                    ʚ) 

 
                                  ʛ) 

 

 

                                    ʜ 

 

 

                                ʝ) 

 

ɹʫʜʽʚʝʣʴʥʘ ʬʘʥʝʨʘ ï ʮʝ ʣʠʩʪʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʩʢʣʝʻʥʠʡ ʟ 3 ʯʠ ʙʽʣʴʰʝ ʰʘʨʽʚ 

ʰʧʦʥʫ, ŭ = 1,5...18 ʤʤ, ʨʦʟʤʽʨʠ ʜʦ1525Ĭ2400 ʤʤ. ɼʝʨʝʚʥʠʡ ʰʧʦʥ ï ʪʦʥʢʽ ʣʠʩʪʠ 

ʜʝʨʝʚʠʥʠ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʣʫʱʝʥʥʷʤ ʘʙʦ ʩʪʨʫʛʘʥʥʷʤ ʢʨʷʞʽʚ, ʮʫʨʦʢ. ʃʠʩʪʠ 

ʨʦʟʤʽʱʫʶʪʴ ʪʘʢ, ʱʦʙ ʥʘʧʨʷʤʢʠ ʚʦʣʦʢʦʥ ʩʫʤʽʞʥʠʭ ʣʠʩʪʽʚ ʙʫʣʠ ʚʟʘʻʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ. ɼʦʚʞʠʥʘ ʣʠʩʪʽʚ ï ʜʦ 3 ʤ, ʰʠʨʠʥʘ ï ʜʦ 2 ʤ, ʪʦʚʱʠʥʘ ï ʜʦ 

18 ʤʤ. ʌʘʥʝʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʢʣʝʶ ʙʫʚʘʻ ʧʽʜʚʠʱʝʥʦʾ, ʩʝʨʝʜʥʴʦʾ ʪʘ ʦʙʤʝʞʝʥʦʾ 

ʚʦʜʦʩʪʽʡʢʦʩʪʽ. 

ɼʝʢʦʨʘʪʠʚʥʘ ʬʘʥʝʨʘ ï ʮʝ ʟʚʠʯʘʡʥʘ ʢʣʝʻʥʘ ʬʘʥʝʨʘ, ʦʙʣʠʮʴʦʚʘʥʘ ʧʣʽʚʢʦʶ 

ʘʙʦ ʜʝʢʦʨʘʪʠʚʥʠʤ ʧʘʧʝʨʦʤ ʟ ʧʦʣʽʤʝʨʥʠʤ ʧʦʢʨʠʪʪʷʤ ʽʟ ʩʤʦʣ. ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ, ʧʝʨʝʛʦʨʦʜʦʢ, ʤʝʙʣʽʚ, ʜʚʝʨʝʡ. 

ɹʘʢʝʣʽʟʦʚʘʥʘ ʬʘʥʝʨʘ ʽʟ ʙʝʨʝʟʦʚʦʛʦ ʰʧʦʥʫ, ʚʢʨʠʪʘ ʩʠʥʪʝʪʠʯʥʦʶ ʩʤʦʣʦʶ. 
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ɯʟ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ (ɼʉʇ) ï 

ʧʨʝʩʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʠʭ ʤʘʩ ʟ ʧʦʣʽʤʝʨʥʠʤʠ ʩʤʦʣʘʤʠ; ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʽ 

ʧʣʠʪʠ (ɼɺʇ) ï ʧʨʝʩʫʚʘʥʥʷ  ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʠʭ ʤʘʩ ʟ ʧʦʣʽʤʝʨʥʠʤʠ ʩʤʦʣʘʤʠ; 

ʮʝʤʝʥʪʥʦ ï ʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ (ʎʉʇ) ï ʪʦʥʢʘ  ʜʝʨʝʚʥʘ ʩʪʨʫʞʢʘ ʟ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ; ʪʠʨʩʦʚʠʡ ʙʝʪʦʥ - ʪʠʨʩʘ ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʟ ʧʽʩʢʦʤ, ʛʨʘʚʽʻʤ ʪʘ 

ʛʣʠʥʦʶ ʯʠ ʪʨʝʧʝʣʦʤ; ʢʦʨʦʣʽʪ ï ʢʦʨʘ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʚôʷʞʫʯʠʤʠ; ʘʨʙʦʣʽʪ - 

ʜʝʨʝʚʥʽ ʚʽʜʭʦʜʠ ʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ; ʬ̔ʙʨʦʣʽʪ ï ʪʦʥʢʘ ʜʝʨʝʚʥʘ ʩʪʨʫʞʢʘ ʟ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʯʠ ʤʘʛʥʝʟʽʘʣʴʥʠʤʠ ʚôʷʞʫʯʠʤʠ; ʢʩʠʣʦʣʽʪ ï ʪʠʨʩʘ ʟ 

ʤʘʛʥʝʟʽʘʣʴʥʠʤʠ ʚôʷʞʫʯʠʤʠ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʽʰʝ ʧʨʦ ʮʽ ʚʠʨʦʙʠ ʽʟ ʜʝʨʝʚʠʥʠ ʚ 

ʧʫʥʢʪʽ 2.10. 

 

 2.9 ɹʋɼɯɺɽʃʔʅɯ ʂʆʅʉʊʈʋʂʎɯɰ ɿ ɼɽʈɽɺʀʅʀ 

 

ɿ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʽʥʜʫʩʪʨʽʘʣʴʥʦʩʪʽ ʚʠʨʦʙʽʚ ʥʘ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ 

ʟʘʚʦʜʘʭ ʽ ʢʦʤʙʽʥʘʪʘʭ   ʟ ʜʝʨʝʚʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʽʟʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ  

ʜʦʩʪʘʚʣʷʶʪʴ ʥʘ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʡʜʘʥʯʠʢ ʚ ʛʦʪʦʚʦʤʫ ʚʠʛʣʷʜʽ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ 

ʙʘʣʢʠ, ʬʝʨʤʠ, ʘʨʢʠ, ʨʘʤʠ, ʧʘʥʝʣʽ ʧʦʢʨʠʪʪʷ, ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ (ʨʠʩ.2.9).  

 

 

 

ʈʠʩ. 2.9. ɹʫʜʽʚʝʣʴʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ 

ʜʝʨʝʚʠʥʠ:  ʘ ï ʙʘʣʢʘ 

ʥʘ ʥʘʛʝʣʷʭ; 

ʙ ï ʙʘʣʢʘ ʟ ʬʘʥʝʨʠ; 

ʚ ï ʜʦʱʘʪʘ ʙʘʣʢʘ;  

ʛ ï ʘʨʢʘ ʢʨʫʛʦʚʦʛʦ 

ʦʙʨʠʩʫ;  

ʜ ï ʪʨʠʢʫʪʥʘ ʘʨʢʘ; 

ʝ ï ʨʘʤʠ;  

ʻ ï ʬʝʨʤʠ;  

ʞ ï ʧʘʥʝʣʴ 

ʧʦʢʨʠʪʪʷ.   

 

ɼʝʨʝʚôʷʥʽ ʝʣʝʤʝʥʪʠ ʟôʻʜʥʫʶʪʴ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʙʦʣʪʘʤʠ, ʥʘʛʝʣʷʤʠ, 

ʰʧʦʥʢʘʤʠ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʥʪʝʪʠʯʥʠʭ ʢʣʝʾʚ. 

ʈʦʟʤʽʨʠ ʽ ʚʠʜʠ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʢʘʪʘʣʦʟʽ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
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 2.10 ʈɸʎɯʆʅɸʃʔʅɽ ɺʀʂʆʈʀʉʊɸʅʅʗ ʃɯʉʅʀʍ ʄɸʊɽʈɯɸʃɯɺ, ɰʍ 

ɽʂʆʅʆʄɯʗ. ʂʆʄʇʃɽʂʉʅɽ ɺʀʂʆʈʀʉʊɸʅʅʗ ɼɽʈɽɺʀʅʀ ɯ 

ɺɯɼʍʆɼɯɺ ɼɽʈɽɺʆʆɹʈʆɹʂʀ 

    

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʭʦʜʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʟʘʛʦʪʦʚʣʝʥʥʷ ʪʘ 

ʧʝʨʝʨʦʙʢʠ ʜʝʨʝʚʠʥʠ. 

ʊʠʨʩʘ ï ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʽ ʚʽʜʭʦʜʠ ʣʽʩʦʧʠʣʷʥʥʷ ʪʘ ʜʝʨʝʚʦ ʧʝʨʝʨʦʙʢʠ. 

ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʾʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʦʜʝʨʞʘʥʥʷ ʡ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 

0,2...10,0 ʤʤ. ʏʘʩʪʦʯʢʠ, ʤʝʥʰʽ ʟʘ 0,2 ʤʤ, ʩʪʘʥʦʚʣʷʪʴ ʜʝʨʝʚʥʝ ʙʦʨʦʰʥʦ. ʅʘʩʠʧʥʘ 

ʛʫʩʪʠʥʘ ʩʫʭʦʾ ʩʦʩʥʦʚʦʾ ʪʠʨʩʠ ʢʨʫʧʥʽʩʪʶ 1...3 ʤʤ ʩʪʘʥʦʚʠʪʴ 100...120 ʢʛ/ʤ
3
.  

ʊʝʭʥʽʯʥʘ ʱʝʧʘ ï ʧʨʦʜʫʢʪ ʧʝʨʚʠʥʥʦʛʦ ʜʨʽʙʥʝʥʥʷ ʢʫʩʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ 

ʥʝʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ, ʧʨʠʟʥʘʯʝʥʦʾ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʥʘ ʜʨʽʙʥʷʢ, ʩʪʨʫʞʢʫ ʯʠ ʚʦʣʦʢʥʘ. 

ʑʝʧʫ ʦʜʝʨʞʫʶʪʴ ʥʘ ʜʠʩʢʦʚʠʭ ʯʠ ʙʘʨʘʙʘʥʥʠʭ ʤʘʰʠʥʘʭ, ʘ ʜʨʽʙʥʷʢ ʪʘ ʩʪʨʫʞʢʫ ï 

ʽʟ ʱʝʧʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʣʦʪʢʦʚʠʭ ʤʣʠʥʽʚ ʪʘ ʩʪʨʫʞʢʦʚʠʭ ʚʝʨʩʪʘʪʽʚ. ɺʦʣʦʢʥʠʩʪʫ 

ʤʘʩʫ ʦʜʝʨʞʫʶʪʴ ʽʟ ʱʝʧʠ ʚ ʜʝʬʽʙʨʘʪʦʨʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʦʜʫʙʠʥʫ ï 

ʚʽʜʭʦʜʠ ʧʝʨʝʨʦʙʢʠ ʜʫʙʦʚʦʾ ʝʢʩʪʨʘʢʪʥʦʾ ʩʠʨʦʚʠʥʠ. 

ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʚʽʜʭʦʜʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʮʝ ʚʽʜʭʦʜʠ 

ʧʝʨʚʠʥʥʦʾ ʧʝʨʝʨʦʙʢʠ ʩʪʝʙʣʘ ʢʦʥʦʧʣʽ ʪʘ ʣʴʦʥʫ (ʢʦʩʪʨʠʮʷ), ʜʨʽʙʥʝʥʥʽ ʩʪʝʙʣʘ 

ʙʘʚʦʚʥʠʢʫ ʪʦʱʦ. ʇʽʩʣʷ ʜʦʜʘʪʢʦʚʦʛʦ ʜʨʽʙʥʝʥʥʷ ʘʙʦ ʙʝʟ ʧʝʨʝʨʦʙʢʠ ʮʽ ʚʽʜʭʦʜʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʟʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʦʩʥʦʚʽ ʤʽʥʝʨʘʣʴʥʠʭ ʪʘ 

ʧʦʣʽʤʝʨʥʠʭ ʚôʷʞʫʯʠʭ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʚôʷʞʫʯʠʭ 

(ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʣʝʛʢʠʡ ʙʝʪʦʥ ï ʘʨʙʦʣʽʪ. 

ɿʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʥʴʦʛʦ ʧʦʧʝʨʝʜʥʴʦ ʦʙʨʦʙʣʷʶʪʴ ʨʦʟʯʠʥʘʤʠ ʤʽʥʝʨʘʣʽʟʘʪʦʨʘ. 

ʌʽʙʨʦʣʽʪ ï ʘʥʘʣʦʛʽʯʥʠʡ ʘʨʙʦʣʽʪʫ ʤʘʪʝʨʽʘʣ ʥʘ ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʽʡ ʩʪʨʫʞʮʽ 

(ʜʝʨʝʚʥʽʡ ʰʝʨʩʪʽ), ʘ ʢʩʠʣʦʣʽʪ ï ʥʘ ʦʩʥʦʚʽ ʪʠʨʩʠ. ʋʩʽ ʮʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡʥʦ ï ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ. 

ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʧʦʣʽʤʝʨʥʠʭ ʚôʷʞʫʯʠʭ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʨʝʚʥʠʭ ʚʽʜʭʦʜʽʚ ʟʨʦʩʪʘʶʪʴ. ɿʦʢʨʝʤʘ ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʢʣʝʻʥʽ 

ʜʝʨʝʚôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʝʪʘʣʽ, ʚʠʛʦʪʦʚʣʝʥʽ ʥʘ ʚʠʩʦʢʦʤʽʮʥʠʭ ʧʦʣʽʤʝʨʥʠʭ ʢʣʝʷʭ. 

ɼʝʨʝʚʦʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʘʨʷʯʠʤ ʧʨʝʩʫʚʘʥʥʷʤ ʧʦʜʨʽʙʥʝʥʦʾ 

ʜʝʨʝʚʠʥʠ ʟ ʜʦʙʘʚʢʦʶ ʩʠʥʪʝʪʠʯʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʘʥʘʣʦʛʽʯʥʽ ʤʘʪʝʨʽʘʣʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ ʪʠʨʩʠ.  

ʅʘ ʦʩʥʦʚʽ ʜʝʷʢʠʭ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʤʘʪʝʨʽʘʣʠ ʙʝʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚôʷʞʫʯʠʭ ʟʘ ʨʘʭʫʥʦʢ ʦʙʨʦʙʢʠ ʧʨʠ ʚʠʩʦʢʠʭ ʪʠʩʢʘʭ ʪʘ 

ʪʝʤʧʝʨʘʪʫʨʘʭ (ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʽ ʧʣʠʪʠ, ʜʝʨʝʚʥʽ ʧʣʘʩʪʠʢʠ ʪʦʱʦ). 

ʅʘʧʽʚʬʘʙʨʠʢʘʪʠ ʪʘ ʚʠʨʦʙʠ ʟ ʜʝʨʝʚʠʥʠ. ɼʝʨʝʚʦʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ 

(ɼʉʇ) ï ʮʝ ʧʣʠʪʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʛʘʨʷʯʠʤ ʧʨʝʩʫʚʘʥʥʷʤ 

ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʠʭ ʤʘʩ, ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ. ɼʝʨʝʚʥʫ 

ʩʪʨʫʞʢʫ, ʷʢʘ ʻ ʦʩʥʦʚʥʠʤ ʟʘ ʤʘʩʦʶ ʢʦʤʧʦʥʝʥʪʦʤ, ʦʜʝʨʞʫʶʪʴ ʟ ʥʝʢʦʥʜʠʮʽʡʥʦʾ 

ʜʝʨʝʚʠʥʠ ʣʠʩʪʷʥʠʭ ʪʘ ʭʚʦʡʥʠʭ ʧʦʨʽʜ. ɿʚôʷʟʫʶʯʦʶ ʨʝʯʦʚʠʥʦʶ ʻ ʢʘʨʙʘʤʽʜʥʽ ʪʘ 

ʬʝʥʦʣʴʥʽ ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ. ʈʘʟʦʤ ʟ ʥʠʤʠ ʜʦ ʩʢʣʘʜʫ ʤʘʩʠ ʚʚʦʜʷʪʴ ʘʥʪʠʩʝʧʪʠʢʠ, 

ʘʥʪʠʧʽʨʝʥʠ ʪʘ ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʠ. ʇʦʣʽʤʝʨ ʨʘʟʦʤ ʟ ʘʥʪʠʩʝʧʪʠʢʘʤʠ, ʘʥʪʠʧʽʨʝʥʘʤʠ 

ʪʘ ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʘʤʠ ʛʦʪʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ ʝʤʫʣʴʩʽʾ. ʆʩʪʘʥʥʶ ʚ ʢʽʣʴʢʦʩʪʽ 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 40 

 

15...20 % ʜʦ ʤʘʩʠ ʩʫʭʦʾ ʩʪʨʫʞʢʠ ʥʘʥʦʩʷʪʴ ʧʽʜ ʪʠʩʢʦʤ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦ 

ʧʝʨʝʤʽʱʫʚʘʥʫ ʚ ʢʘʤʝʨʽ ʟʤʽʰʫʚʘʥʥʷ ʩʪʨʫʞʢʫ. ʇʨʦʩʦʯʝʥʫ ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʫ ʤʘʩʫ 

ʬʦʨʤʫʶʪʴ ʤʝʪʦʜʦʤ ʧʨʝʩʫʚʘʥʥʷ ʯʠ ʝʢʩʪʨʫʟʽʾ. ʇʨʝʩʫʚʘʥʥʷ ʩʠʣʦʶ 2,0...2,5 ʄʇʘ 

ʚʠʢʦʥʫʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 140...160 Üʉ ʤʽʞ ʜʚʦʤʘ ʩʪʘʣʝʚʠʤʠ ʩʪʨʽʯʢʘʤʠ. ɯʟ 

ʧʨʝʩʘ ʚʠʭʦʜʠʪʴ ʥʝʧʝʨʝʨʚʥʘ ʩʪʨʽʯʢʘ, ʷʢʫ ʨʦʟʨʽʟʫʶʪʴ ʜʠʩʢʦʚʠʤʠ ʧʠʣʘʤʠ ʥʘ ʧʣʠʪʠ 

ʧʦʪʨʽʙʥʠʭ ʨʦʟʤʽʨʽʚ. 

ʇʣʠʪʠ ɼʉʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ, ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ 

ʪʘ ʧʝʨʝʛʦʨʦʜʦʢ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʚʝʨʥʠʭ ʧʦʣʦʪʝʥ, ʚʙʫʜʦʚʘʥʠʭ ʤʝʙʣʽʚ ʪʦʱʦ. 

ɼʝʨʝʚʦʚʦʣʦʢʥʠʩʪʽ ʧʣʠʪʠ (ɼɺʇ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʘʨʷʯʠʤ ʧʨʝʩʫʚʘʥʥʷʤ 

ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʦʾ ʤʘʩʠ, ʱʦ ʤʽʩʪʠʪʴ ʷʢ ʟʚôʷʟʢʫ ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ. ʗʢ ʦʩʥʦʚʥʫ 

ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ɼɺʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʜʭʦʜʠ ʣʽʩʦʨʦʟʨʦʙʦʢ ʪʘ 

ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʥʝʢʦʥʜʠʮʽʡʥʦʛʦ ʦʙʘʧʦʣʫ, ʱʝʧʠ, 

ʦʙʨʽʟʢʽʚ ʽʟ ʜʝʨʝʚʠʥʠ ʧʝʨʝʚʘʞʥʦ ʭʚʦʡʥʠʭ ʧʦʨʽʜ. ɿʚôʷʟʫʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʻ 

ʧʦʣʽʤʝʨʥʽ ʩʤʦʣʠ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʽʜʥʦʾ ʛʨʫʧʠ. ɼʝʨʝʚʥʫ ʩʠʨʦʚʠʥʫ ʚ ʨʫʙʠʣʴʥʠʭ 

ʤʘʰʠʥʘʭ ʧʝʨʝʪʚʦʨʶʶʪʴ ʥʘ ʱʝʧʫ, ʷʢʫ ʜʘʣʽ ʧʽʜʜʘʶʪʴ ʧʨʦʧʘʨʶʚʘʥʥʶ ʧʨʠ 

ʥʘʜʣʠʰʢʦʚʦʤʫ ʪʠʩʢʫ ʡ ʪʝʤʧʝʨʘʪʫʨʽ 150...155 Üʉ. ʈʦʟʧʘʨʝʥʫ ʡ ʨʦʟʤôʷʢʰʝʥʫ 

ʱʝʧʫ ʨʦʟʧʫʰʫʶʪʴ ʥʘ ʦʢʨʝʤʽ ʚʦʣʦʢʥʘ. ɿʚôʷʟʫʶʯʫ ʤʘʩʫ ʟ ʬʝʥʦʣʬʦʨʤʘʣʴʜʝʛʽʜʥʠʭ 

ʧʦʣʽʤʝʨʽʚ (4...5 % ʜʦ ʤʘʩʠ ʩʫʭʦʾ ʜʝʨʝʚʠʥʠ), ʘʥʪʠʧʽʨʝʥʽʚ, ʘʥʪʠʩʝʧʪʠʢʽʚ ʪʘ 

ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʽʚ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʦʾ ʝʤʫʣʴʩʽʾ ʟʤʽʰʫʶʪʴ ʽʟ ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʦʶ 

ʤʘʩʦʶ ʫ ʟʤʽʰʫʚʘʣʴʥʠʭ ʙʘʩʝʡʥʘʭ. ʆʜʝʨʞʘʥʫ ʤʘʩʫ ʬʦʨʤʫʶʪʴ ʽ ʦʙʝʟʚʦʜʥʶʶʪɹ ʥʘ 

ʩʽʪʯʘʩʪʠʭ ʩʪʨʽʯʢʘʭ. ʆʙʝʟʚʦʜʥʝʥʠʡ ʢʠʣʠʤ ʨʽʞʫʪʴ ʥʘ ʬʦʨʤʘʪʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ. 

ʌʦʨʤʘʪʠ ʚʢʣʘʜʘʶʪʴ ʥʘ ʧʽʜʢʣʘʜʥʽ ʤʝʪʘʣʝʚʽ ʣʠʩʪʠ ʡ ʧʨʝʩʫʶʪʴ ʧʨʠ ʧʠʪʦʤʦʤʫ 

ʪʠʩʢʫ 5,5 ʄʇʘ ʡ ʪʝʤʧʝʨʘʪʫʨʽ 200...210 Üʉ. ʇʽʩʣʷ ʧʨʝʩʫʚʘʥʥʷ ʾʭ ʯʦʪʠʨʠ ʛʦʜʠʥʠ 

ʚʠʪʨʠʤʫʶʪʴ ʚ ʘʢʣʽʤʘʪʠʟʘʮʽʡʥʠʭ ʢʘʤʝʨʘʭ, ʧʽʩʣʷ ʯʦʛʦ ʨʦʟʨʽʟʫʶʪʴ ʥʘ ʣʠʩʪʠ 

ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ. 

ʇʣʠʪʠ ɼɺʇ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʦʙʣʠʮʶʚʘʣʴʥʠʡ ʪʘ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʩʪʽʥ ʽ ʩʪʝʣʴ ʫ ʚʥʫʪʨʽʰʥʽʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʬʘʢʪʫʨʝʥʽ ʧʦʣʽʤʝʨʥʠʤʠ ʧʣʽʚʢʘʤʠ, ʪʝʢʩʪʫʨʥʠʤ ʧʘʧʝʨʦʤ, ʜʝʨʝʚʥʠʤ ʰʧʦʥʦʤ ʯʠ 

ʟʘʬʘʨʙʦʚʘʥʽ ʣʘʢʦʬʘʨʙʦʚʠʤʠ ʩʫʤʽʰʘʤʠ. ʎʽ ʧʣʠʪʠ ʚʠʧʫʩʢʘʶʪʴ ʥʘʧʽʚʪʚʝʨʜʠʤʠ, 

ʪʚʝʨʜʠʤʠ ʯʠ ʥʘʜʪʚʝʨʜʠʤʠ. 

ʎʝʤʝʥʪʥʦ ï ʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ (ʎʉʇ) ï ʮʝ ʚʝʣʠʢʦʬʦʨʤʘʪʥʠʡ ʤʽʮʥʠʡ 

ʣʠʩʪʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʨʦʙʣʷʶʪʴ ʽʟ ʩʧʝʮʽʘʣʴʥʦ ʚʠʛʦʪʦʚʣʝʥʦʾ ʪʦʥʢʦʾ 

ʩʪʨʫʞʢʠ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʪʘ ʭʽʤʽʯʥʠʭ ʜʦʙʘʚʦʢ ï ʤʽʥʝʨʘʣʽʟʘʪʦʨʽʚ. ʗʢ ʜʝʨʝʚʥʫ 

ʩʠʨʦʚʠʥʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʦʥʢʦ ʤʽʨʥʫ ʜʝʨʝʚʠʥʫ ʭʚʦʡʥʠʭ ʧʦʨʽʜ: ʷʣʠʥʠ, ʷʣʠʮʽ ʯʠ 

ʩʦʩʥʠ, ʘ ʪʘʢʦʞ ʚʽʜʭʦʜʠ ʣʽʩʦʧʠʣʷʥʥʷ ï ʦʙʘʧʦʣʠ ʪʘ ʨʝʡʢʠ. ʋ ʚʠʨʦʙʥʠʮʪʚʽ ʎʉʇ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡ ʜʝʨʝʚʠʥʫ ʟ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ, ʧʨʦʪʝ ʤʽʮʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ 

ʧʨʠ ʮʴʦʤʫ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 10...15 %. ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʣʠʪ 

ʜʝʨʝʚʠʥʘ ʤʘʻ ʙʫʪʠ ʦʙʢʦʨʦʚʘʥʘ ʡ ʚʠʪʨʠʤʘʥʘ ʧʨʠ ʜʦʜʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʝ ʤʝʥʰ 

ʷʢ ʪʨʠ ʤʽʩʷʮʽ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʮʫʢʨʽʚ, ʪʘʢ ʟʚʘʥʠʭ 

ñʮʝʤʝʥʪʥʠʭ ʦʪʨʫʪò, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʮʝʤʝʥʪ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ 

ʚʠʨʦʙʥʠʮʪʚʘ ʎʉʇ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ. 

ʎʝʤʝʥʪʥʦ ï ʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʚʘʞʢʦʩʧʘʣʠʤʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʽʜʚʠʱʝʥʦʾ ʙʽʦʩʪʽʡʢʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʧʠʣʷʥʥʷʤ, 

ʬʨʝʟʝʨʫʚʘʥʥʷʤ, ʩʚʝʨʜʣʽʥʥʷʤ, ʢʨʽʧʣʷʪʴʩʷ ʮʚʷʭʘʤʠ. ɰʭ ʤʦʞʥʘ ʟʘʬʘʨʙʦʚʫʚʘʪʠ, 
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ʦʙʢʣʝʶʚʘʪʠ ʰʧʦʥʦʤ, ʧʦʣʽʤʝʨʥʠʤʠ ʧʣʽʚʢʘʤʠ ʪʘ ʢʝʨʘʤʽʢʦʶ. ʇʨʠʟʥʘʯʘʶʪʴʩʷ ʜʣʷ 

ʚʣʘʰʪʫʚʘʥʥʷ ʧʘʥʝʣʝʡ ʪʘ ʧʝʨʝʛʦʨʦʜʦʢ, ʧʣʠʪ ʧʦʢʨʠʪʪʽʚ, ʝʣʝʤʝʥʪʽʚ ʧʽʜʚʽʩʥʠʭ 

ʩʪʝʣʴ, ʧʽʜʣʦʛ, ʦʛʦʨʦʞ ʣʦʜʞʽʡ, ʧʽʜʚʽʢʦʥʥʠʭ ʜʦʱʦʢ ʪʦʱʦ. 

ʊʠʨʩʦʚʠʡ ʙʝʪʦʥ ʚʠʨʦʙʣʷʶʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ (ʪʠʨʩʘ ʭʚʦʡʥʠʭ 

ʧʦʨʽʜ) ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ (ʧʽʩʦʢ ʯʠ ʛʨʘʚʽʡ) ʥʘʧʦʚʥʶʚʘʯʽʚ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ (ʛʣʠʥʘ, ʪʨʝʧʝʣ). ʇʝʨʝʤʽʰʫʶʪʴ ʚʽʜʜʦʟʦʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚ 

ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘʭ ʧʨʠʤʫʩʦʚʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ. ʅʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʜʝʨʞʫʶʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʠʨʩʠ ʬʨʘʢʮʽʡ 1,5...5,0 ʤʤ. ɻʫʩʪʠʥʘ ʙʝʪʦʥʫ 

900...1200 ʢʛ/ʤ
3
, ʤʽʮʥʽʩʪʴ ʧʨʠ ʩʪʠʩʢʫ ʧʽʩʣʷ ʪʨʠʤʽʩʷʯʥʦʛʦ ʚʠʪʨʠʤʫʚʘʥʥʷ 

0,8...2,8 ʄʇʘ. ʊʠʨʩʦʚʠʡ ʙʝʪʦʥ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʪʝʨʤʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʫ 

ʪʨʫʙʦʧʨʦʚʦʜʘʭ, ʷʢ ʫʪʝʧʣʶʚʘʯ ʫ ʧʝʨʝʢʨʠʪʪʷʭ ʽ ʷʢ ʩʪʽʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʫ 

ʤʘʣʦʧʦʚʝʨʭʦʚʦʤʫ ʜʦʤʦʙʫʜʫʚʘʥʥʽ. 

ʂʦʨʦʣʽʪ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʢʦʨʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʚôʷʞʫʯʠʭ. 

ʄʽʮʥʽʩʪʴ ʢʦʨʦʣʽʪʫ ʥʘ ʛʽʧʩʽ 1,5...2,0 ʄʇʘ, ʥʘ ʮʝʤʝʥʪʽ ï 3,0...3,5 ʄʇʘ, 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 0,14...0,16 ɺʪ/(ʤĀʂ). ʂʦʨʦʣʽʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʤʘʣʦʧʦʚʝʨʭʦʚʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʥʝʩʫʯʠʭ ʚʥʫʪʨʽʰʥʽʭ ʪʘ 

ʟʦʚʥʽʰʥʽʭ ʝʣʝʤʝʥʪʽʚ ʩʪʽʥ, ʷʢ ʫʪʝʧʣʶʚʘʯ ʧʨʠ ʦʧʦʨʷʜʞʝʥʥʽ ʩʪʽʥ ʽ ʧʽʜʣʦʛ, ʧʨʠ 

ʙʫʜʽʚʥʠʮʪʚʽ ʩʢʣʘʜʽʚ, ʪʦʨʛʦʚʠʭ ʧʘʚʽʣʴʡʦʥʽʚ, ʚʠʩʪʘʚʦʯʥʠʭ ʟʘʣʽʚ ʪʦʱʦ. 

ɸʨʙʦʣʽʪ ï ʮʝ ʨʽʟʥʦʚʠʜ ʣʝʛʢʦʛʦ ʙʝʪʦʥʫ, ʥʘʧʦʚʥʶʚʘʯʝʤ ʫ ʷʢʦʤʫ ʻ 

ʦʙʨʦʙʣʝʥʽ ʤʽʥʝʨʘʣʽʟʘʪʦʨʦʤ ʜʝʨʝʚʥʽ ʚʽʜʭʦʜʠ ʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. ɺʽʜʭʦʜʠ 

ʣʽʩʦʧʠʣʴʥʦʛʦ ʪʘ ʜʝʨʝʚʦʦʙʨʦʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚ (ʜʝʨʝʚʠʥʘ ʩʦʩʥʠ, ʷʣʠʥʠ, ʷʣʠʮʽ, 

ʙʝʨʝʟʠ, ʚʽʣʴʭʠ, ʙʫʢʘ, ʜʫʙʘ) ʧʝʨʝʨʦʙʣʷʶʪʴ ʥʘ ʱʝʧʫ, ʘ ʧʦʪʽʤ ʥʘ ʢʦʨʦʪʢʫ ʩʪʨʫʞʢʫ 

(ʜʨʦʙʣʝʥʢʫ). ɯʟ ʢʫʩʢʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʩʪʨʫʞʢʦʚʠʭ ʚʝʨʩʪʘʪʘʭ ʦʜʝʨʞʫʶʪʴ ʩʪʨʫʞʢʫ 

(ʜʦʚʞʠʥʘ 2...20, ʪʦʚʱʠʥʘ ʥʝ ʙʽʣʴʰʝ ʷʢ 0,1 ʤʤ). ʅʘʧʦʚʥʶʚʘʯ ʽʟ ʜʝʨʝʚʠʥʠ ʥʘʜʘʻ 

ʘʨʙʦʣʽʪʫ ʣʝʛʢʦʩʪʽ, ʭʦʨʦʰʠʡ ʪʝʧʣʦ- ʪʘ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʧʦʚʽʪʨʦʧʨʦʥʠʢʥʦʩʪʽ, ʘ ʮʝʤʝʥʪ ï ʤʽʮʥʦʩʪʽ, ʚʦʛʥʝ- ʪʘ ʙʽʦʩʪʽʡʢʦʩʪʽ. ɺʝʣʠʢʽ ʪʝʧʣʦ- 

ʪʘ ʚʦʣʦʛʦ ʤʽʩʪʢʽʩʪʴ ʟʘʙʝʟʧʝʯʫʶʪʴ ʭʦʨʦʰʫ ʨʝʛʫʣʷʮʽʶ ʪʝʧʣʦʚʦʣʦʛʦʚʦʛʦ ʨʝʞʠʤʫ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ, ʷʢʽ ʟʘ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʧʨʠʨʽʚʥʶʶʪʴʩʷ ʜʦ ʜʝʨʝʚôʷʥʠʭ. 

ɿʜʘʪʥʽʩʪʴ ʫʪʨʠʤʫʚʘʪʠ ʰʫʨʫʧʠ ʡ ʮʚʷʭʠ, ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʨʽʟʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʟʙʽʣʴʰʫʶʪʴ ʡʦʛʦ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤʠ ʩʪʽʥʦʚʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ. 

ʌʽʙʨʦʣʽʪ ʤʘʻ ʩʪʘʙʽʣʴʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʡ ʚʠʩʦʢʽ ʷʢʦʩʪʽ 

ʧʦʚʝʨʭʥʽ. ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʜʝʢʦʨʘʪʠʚʥʠʡ ʪʘ ʘʢʫʩʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ 

ʽʟʦʣʷʮʽʾ ʩʪʽʥ ʪʘ ʧʝʨʝʢʨʠʪʪʽʚ. 

ɺʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʥʦʛʦ ʬʽʙʨʦʣʽʪʫ ï ʪʦʥʢʘ ʜʝʨʝʚʥʘ 

ʩʪʨʫʞʢʘ ʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. ɼʦʚʞʠʥʘ ʩʪʨʫʞʢʠ 1...5 ʤʤ, ʪʦʚʱʠʥʘ 0,2...0,5 ʤʤ. 

ɼʣʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʪʘ ʘʢʫʩʪʠʯʥʠʭ ʧʦʪʨʝʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʫʟʴʢʫ ʩʪʨʫʞʢʫ ʟ 

ʚʝʣʠʢʠʤ ʜʽʘʤʝʪʨʦʤ ʟʘʢʨʫʪʢʘ, ʜʣʷ ʽʟʦʣʷʮʽʾ ï ʰʠʨʰʫ ʡ ʤʝʥʰʦʛʦ ʜʽʘʤʝʪʨʘ. ʗʢ 

ʩʠʨʦʚʠʥʘ ʥʘʡʧʨʠʜʘʪʥʽʰʽ ʚʽʜʭʦʜʠ ʭʚʦʡʥʦʾ ʜʝʨʝʚʠʥʠ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʤʘʛʥʝʟʽʘʣʴʥʠʭ ʚôʷʞʫʯʠʭ ʟʘʤʽʩʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʜʝʨʝʚʠʥʫ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ. 

ʂʩʠʣʦʣʽʪ ʦʜʝʨʞʫʶʪʴ ʽʟ ʤʘʛʥʝʟʽʘʣʴʥʦʛʦ ʚôʷʞʫʯʦʛʦ, ʪʠʨʩʠ, ʨʦʟʯʠʥʫ 

ʭʣʦʨʠʜʫ ʤʘʛʥʽʶ ʛʫʩʪʠʥʦʶ 1,14...1,24 ʛ/ʩʤ
3
 ʪʘ ʧʽʛʤʝʥʪʽʚ. ʂʩʠʣʦʣʽʪ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ ʫ ʞʠʪʣʦʚʠʭ, ʛʨʦʤʘʜʩʴʢʠʭ ʪʘ 

ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʣʷʭ, ʚ ʷʢʠʭ ʧʽʜʣʦʛʘ ʥʝ ʟʘʟʥʘʻ ʧʦʩʪʽʡʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ.  

 

 2.11 ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ɯɿ ɼɽʈɽɺʀʅʀ 

 

ʉʫʯʘʩʥʠʡ ʘʩʦʨʪʠʤʝʥʪ ʧʘʨʢʝʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʡ: 

ʰʪʫʯʥʠʡ, ʱʠʪʦʚʠʡ, ʧʘʨʢʝʪʥʘ ʜʦʰʢʘ, ʧʘʨʢʝʪ ʽʟ ʤʘʩʠʚʫ, ʭʫʜʦʞʥʽʡ, ʢʦʞʥʘ ʽʟ ʮʠʭ 

ʛʨʫʧ ʤʘʻ ʩʚʦʶ ʜʦʚʝʨʰʝʥʽʩʪʴ ʽ ʥʝʜʦʣʽʢʠ, ʽ ʚʠʙʽʨ ʧʦʢʫʧʮʽʚ ʷʢʦʾʩʴ ʢʦʥʢʨʝʪʥʦʾ 

ʟʘʣʝʞʠʪʴ, ʧʦ-ʧʝʨʰʝ, ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʷʢʦʩʪʝʡ, ʘ ʧʦ-ʜʨʫʛʝ ʚʽʜ 

ʬʽʥʘʥʩʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʢʘʟʥʠʢʘ. 

ɹʘʛʘʪʦ ʭʪʦ ʜʫʤʘʻ, ʱʦ ʙʽʣʴʰ ʚʩʴʦʛʦ ʜʦ ʩʧʨʘʚʞʥʴʦʛʦ ʧʘʨʢʝʪʫ ʩʭʦʞʘ 

ʧʘʨʢʝʪʥʘ ʜʦʰʢʘ (ʷʢ ʧʨʘʚʠʣʦ ʪʨʴʦʭʰʘʨʦʚʘ), ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʩʢʣʝʻʥʠʭ 

ʜʝʨʝʚôʷʥʠʭ ʙʨʫʩʢʽʚ ʽ ʧʨʠʨʦʜʥʦʛʦ ʰʧʦʥʫ. ʂʦʥʩʪʨʫʢʮʽʷ ʜʦʰʢʠ ʤʘʻ ʪʘʢʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʰʘʨʽʚ, ʷʢʝ ʧʨʦʪʠʜʽʻ ʥʘʪʫʨʘʣʴʥʦʤʫ ʨʫʭʫ ʜʝʨʝʚʠʥʠ ʽ ʟʙʝʨʽʛʘʻ ʟ 

ʯʘʩʦʤ ʧʦʧʝʨʝʜʥʽʡ ʦʙôʻʤ ʽ ʬʦʨʤʫ ʚʠʨʦʙʫ. ʊʘʢʝ ʧʦʢʨʠʪʪʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʧʨʦʩʪʦʪʦʶ ʫʢʣʘʜʢʠ ʽ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʝʩʪʝʪʠʯʥʽʩʪʶ. ɸʣʝ ʧʨʦ ʪʝʨʤʽʥ ʡʦʛʦ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʻ ʙʘʛʘʪʦ ʩʫʧʝʨʝʯʥʦʩʪʝʡ, ʷʢ ʩʝʨʝʜ ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘʢ ʽ ʩʝʨʝʜ 

ʧʦʢʫʧʮʽʚ. 

Ăʄʘʩʠʚʥʘò ʧʽʜʣʦʛʘ ʟʘ ʬʦʨʤʦʶ ʽ ʤʦʥʪʘʞʝʤ ʥʘʛʘʜʫʻ ʰʪʫʯʥʠʡ ʧʘʨʢʝʪ, ʟʘ 

ʚʠʢʣʶʯʝʥʥʷʤ ʪʦʛʦ, ʱʦ ʡʦʛʦ ʜʝʪʘʣʽ ʚʠʢʦʥʘʥʽ ʽʟ ʮʽʣʴʥʦ ʾʜʝʨʝʚʠʥʠ, ʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʙʽʣʴʰʠʤʠ ʨʦʟʤʽʨʘʤʠ (ʜʦʚʞʠʥʘ 600...2500 ʤʤ, ʰʠʨʠʥʘ ï 65...200 ʤʤ). ʎʝʡ ʚʠʜ 

ʧʘʨʢʝʪʥʦʾ ʧʨʦʜʫʢʮʽʾ ʤʘʻ ʚʠʩʦʢʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʷʢʦʩʪʽ ʽ ʻ ʥʘʡʚʠʰʫʢʘʥʽʰʠʤ ʽ 

ʝʣʝʛʘʥʪʥʠʤ. 

ʅʘʡʙʽʣʴʰ ʚʘʞʢʠʤ ʚ ʚʠʛʦʪʦʚʣʝʥʥʽ, ʽ ʥʘʡʜʦʨʦʞʯʠʤ ʽʟ ʫʩʽʭ ʚʠʜʽʚ ʧʘʨʢʝʪʫ ʻ 

ʭʫʜʦʞʥʽʡ ʧʘʨʢʝʪ (ʨʠʩ. 2.11.1). ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʝʢʩʢʣʶʟʠʚʥʽ ʜʠʟʘʡʥʝʨʩʴʢʽ 

ʨʽʰʝʥʥʷ, ʷʢʽ, ʜʷʢʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʬʦʨʤ, ʢʦʣʴʦʨʽʚ ʽ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʥʘʥʥʷ, 

ʜʦʟʚʦʣʷʶʪʴ ʬʘʥʪʘʟʫʚʘʪʠ ʽ ʨʦʟʨʦʙʣʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʩʪʠʣʴʥʽ ʽʥʪʝʨôʻʨʠ. ʇʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʤʘʣʶʥʢʽʚ ʭʫʜʦʞʥʴʦʛʦ ʧʘʨʢʝʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʩʷʪʢʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʧʦʢʨʠʪʪʶ ʥʝʧʦʚʪʦʨʥʦʛʦ ʚʠʛʣʷʜʫ. 

ʋʢʨʘʾʥʩʴʢʝ ʜʝʨʝʚʦʦʙʨʦʙʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʙʨʘʣʦ ʚʝʣʠʢʠʭ ʽ 

ʩʝʨʡʦʟʥʠʭ ʦʙʝʨʪʽʚ, ʪʦʤʫ ʤʘʡʞʝ 80 % ʨʠʥʢʦʚʦʾ ʧʘʨʢʝʪʥʦʾ ʧʨʦʜʫʢʮʽʾ ʩʢʣʘʜʘʶʪʴ 

ʩʴʦʛʦʜʥʽ ʚʠʨʦʙʠ ʚʽʪʯʠʟʥʷʥʠʭ ʤʘʡʩʪʨʽʚ.  

ɺ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʰʠʨʦʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʙʫʣʠ ʚʠʨʦʙʠ ʽʟ 

ʧʨʦʙʢʠ. ʇʨʦʙʢʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʢʦʨʘ ʧʨʦʙʢʦʚʦʛʦ ʜʫʙʘ, ʷʢʘ ʢʦʞʥʽ 9 ʨʦʢʽʚ 

ʟʥʽʤʘʻʪʴʩʷ ʚʨʫʯʥʫ, ʙʝʟ ʥʘʥʝʩʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʢʨʦʥʽ ʜʫʙʘ, ʪʘʢ ʷʢ ʜʫʙ ʚʽʜʪʚʦʨʶʻ 

ʢʦʨʫ ʥʘ ʧʨʦʪʷʟʽ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʜʝʨʝʚʘ. 
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ʈʠʩ.2.11.1. ʍʫʜʦʞʥʽʡ ʧʘʨʢʝʪ 

 

ʇʦʢʨʠʪʪʷ ʜʣʷ ʩʪʽʥ ʥʘ ʦʩʥʦʚʽ ʥʘʪʫʨʘʣʴʥʦʾ ʧʨʦʙʢʠ DEKWALL 

ɼʝʢʦʨʘʪʠʚʥʽ ʧʣʠʪʢʠ ʽʟ ʩʧʨʝʩʦʚʘʥʦʾ ʙʝʟ ʜʦʙʘʚʢʠ ʢʣʝʶʯʠʭ ʨʝʯʦʚʠʥ, ʥʘʪʫʨʘʣʴʥʦʾ 

ʧʨʦʙʢʠ, ʧʦʢʨʠʪʦʾ ʟ ʣʠʮʴʦʚʦʾ ʩʪʦʨʦʥʠ ʰʘʨʦʤ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʨʦʙʢʦʚʦʛʦ ʰʧʦʥʫ.

 ʈʦʟʤʽʨʠ: 300Ĭ600Ĭ3 ʤʤ. ʇʣʠʪʢʠ ʤʘʶʪʴ ʚʠʩʦʢʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ, 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʥʪʠʩʪʘʪʠʯʥʽʩʪʴ, ʚʣʘʩʪʠʚʽʩʪʴ ʥʝ ʧʨʠʪʷʛʫʚʘʪʠ ʧʠʣ, 

ʘʥʪʠʢʦʥʜʝʥʩʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʭʠʩʪ ʚʽʜ ʛʨʠʙʢʘ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʽʾ ʭʽʤʽʯʥʠʭ 

ʨʝʯʦʚʠʥ, ʚʣʘʩʪʠʚʽʩʪʴ ʟʥʠʞʫʚʘʪʠ ʬʦʥ ʨʘʜʽʘʮʽʡʥʠʭ ʚʠʧʨʦʤʽʥʶʚʘʥʴ, ʛʽʛʽʻʥʽʯʥʽʩʪʴ, 

ʚʣʘʩʪʠʚʽʩʪʴ ʥʝ ʚʧʠʪʫʚʘʪʠ ʨʽʜʠʥʠ ʽ ʛʘʟʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʣʠʪʢʠ ʜʣʷ 

ʦʧʦʨʷʜʞʝʥʥʷ ʩʪʽʥ ʽ ʩʪʝʣʽ ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʴ: ʞʠʪʣʦʚʠʭ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ. 

ʇʦʢʨʠʪʪʷ ʜʣʷ ʧʽʜʣʦʛ ʥʘ ʦʩʥʦʚʽ ʥʘʪʫʨʘʣʴʥʦʾ ʧʨʦʙʢʠ IPOCORK, 

WICANDERS. ɼʝʢʦʨʘʪʠʚʥʽ ʧʣʠʪʢʠ ʽʟ ʩʧʨʝʩʦʚʘʥʦʾ ʙʝʟ ʜʦʙʘʚʢʠ ʢʣʝʶʯʠʭ 

ʨʝʯʦʚʠʥ, ʥʘʪʫʨʘʣʴʥʦʾ ʧʨʦʙʢʠ ʽ ʤʘʶʪʴ ʪʝʢʩʪʫʨʫ ʥʘʪʫʨʘʣʴʥʦʾ ʧʨʦʙʢʠ ʘʙʦ ʮʽʥʥʠʭ 

ʧʦʨ̔ʜ ʜʝʨʝʚʠʥʠ, ʟ ʜʝʢʦʨʘʪʠʚʥʠʤ ʧʦʬʘʨʙʫʚʘʥʥʷʤ ʘʙʦ ʨʠʩʫʥʢʦʤ, ʥʘʥʝʩʝʥʠʤ 

ʩʧʦʩʦʙʦʤ ʰʦʣʢʦʛʨʘʬʽʾ. ɺʠʧʫʩʢʘʶʪʴ ʚ ʚʠʛʣʷʜʽ ʧʣʠʪʦʢ ʘʙʦ Ăʧʣʘʚʘʶʯʠʭ ʧʽʜʣʦʛò. 

ɿʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ï ʘʢʨʠʣʦʚʠʡ ʣʘʢ ʘʙʦ ʦʩʦʙʣʠʚʦ ʤʽʮʥʠʡ òʤʝʜʠʯʥʠʡò ʚʽʥʽʣ. 

ʈʦʟʤʽʨʠ: ʧʣʠʪʦʢ 300Ĭ300Ĭ3,2; 900Ĭ150Ĭ3,2; ʧʣʠʪ ï 900Ĭ185Ĭ9,0 ʤʤ. ɼʣʷ 

ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʴ: ʞʠʪʣʦʚʠʭ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ. 

ɯʟʦʣʷʮʽʡʥʽ ʧʘʥʝʣʽ ʽʟ ʘʛʣʦʤʝʨʦʚʘʥʦʾ ʥʘʪʫʨʘʣʴʥʦʾ ʧʨʦʙʢʠ ï ʧʘʥʝʣʽ, 

ʚʠʛʦʪʦʚʣʝʥʽ ʽʟ ʢʦʨʠ ʧʨʦʙʢʦʚʦʛʦ ʜʫʙʘ. ʉʠʨʦʚʠʥʘ ʧʦʜʨʽʙʥʶʻʪʴʩʷ ʚ ʛʨʘʥʫʣʠ, ʧʦʪʽʤ 

ʧʨʝʩʫʻʪʴʩʷ ʚ ʙʣʦʢʠ ʧʨʠ ʚʠʩʦʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʙʝʟ ʜʦʙʘʚʢʠ ʢʣʝʶʯʠʭ ʨʝʯʦʚʠʥ. 

ʇʦʪʽʤ ʙʣʦʢʠ ʨʦʟʨʽʟʘʶʪʴ ʥʘ ʧʣʠʪʠ. ʈʦʟʤʽʨʠ ʧʣʠʪ 1000Ĭ500Ĭ10é300 ʤʤ. ʉʝʨʝʜʥʷ 

ʱʽʣʴʥʽʩʪʴ 110é130 ʢʛ/ʤ
3
, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ï 0,031é.0,04 ɺʪ/(ʤ.ʂ), ʛʨʘʥʠʮʷ 

ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ï 200...250 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜ -200 Üʉ ʜʦ 

+110 Üʉ, ʚʠʩʦʢʘ ʩʪʝʧʽʥʴ ʧʘʨʦʧʨʦʥʠʢʥʦʩʪʽ, ʘʥʪʠʩʪʘʪʠʯʥʽʩʪʴ, ʭʽʤʽʯʥʘ ʽʥʝʨʪʥʽʩʪʴ, 

ʫʥʽʢʘʣʴʥʘ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʩʪʽʥ, ʜʘʭʽʚ, ʛʦʨʠʱ, 
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ʧʽʜʣʦʛ, ʚʽʢʦʥ; ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʰʚʽʚ ʥʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜʘʭ, ʘʝʨʦʜʨʦʤʘʭ, ʜʦʨʦʛʘʭ; ʜʣʷ ʟʚʫʢʦʽʟʦʣʷʮʽʾ ʙʫʜʽʚʝʣʴ; ʜʣʷ ʘʢʫʩʪʠʯʥʦʾ 

ʢʦʨʝʢʮʽʾ ʧʨʠʤʽʱʝʥʴ; ʜʣʷ ʚʽʙʨʦʽʟʦʣʷʮʽʾ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʦʙʣʘʜʥʘʥʥʷ. 

ʅʘʪʫʨʘʣʴʥʠʡ ʣʽʥʦʣʝʫʤ MARMORETTE ɺʠʛʦʪʦʚʣʷʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʣʴʥʷʥʦʛʦ ʤʘʩʣʘ, ʧʨʦʙʢʠ, ʜʝʨʝʚʥʦʾ ʩʤʦʣʠ, ʜʞʛʫʪʘ. ʈʫʣʦʥʥʠʡ ʤʘʪʝʨʽʘʣ: ʰʠʨʠʥʘ ï 

200 ʩʤ, ʜʦʚʞʠʥʘ ï 30 ʤ, ʪʦʚʱʠʥʘ ï 2é3,8 ʤʤ. ʃʽʥʦʣʝʫʤ ʤʘʻ ʙʘʢʪʝʨʠʮʠʜʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʽʜʪʽʥʢʽʚ, 

ʘʥʪʠʩʪʘʪʠʯʥʠʡ, ʩʪʽʡʢʠʡ ʜʦ ʙʽʣʴʰʦʩʪʽ ʧʦʙʫʪʦʚʠʭ ʭʽʤʽʢʘʪʽʚ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣ̫ 

ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛʠ. 

ʐʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ ʦʪʨʠʤʘʚ ʣʘʤʽʥʘʪ. 

ɺʘʛʦʤʽ ʘʨʛʫʤʝʥʪʠ ʥʘ ʢʦʨʠʩʪʴ ʣʘʤʽʥʘʪʘ: ʚʠʩʦʢʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʪʠʩʢʫ, 

ʥʘ ʣʘʤʽʥʘʪʽ ʥʝ ʟʙʠʨʘʻʪʴʩʷ ʙʨʫʜ ʽ ʰʢʽʜʣʠʚʽ ʙʘʢʪʝʨʽʾ; ʥʝʯʫʪʣʠʚʠʡ ʜʦ ʚʧʣʠʚʫ 

ʩʚʽʪʣʘ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʚʽʜʥʦʚʣʝʥʠʭ ʚʠʜʽʚ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ, ʚʘʞʢʦ 

ʟʘʧʘʣʶʻʪʴʩʷ; ʩʪʽʡʢʠʡ ʧʨʦʪʠ ʟʥʦʰʫʚʘʥʥʷ ʡ ʪʠʩʢʫ; ʚʽʜʤʽʥʥʘ ʰʫʤʦʽʟʦʣʷʮʽʷ; 

ʦʧʪʠʤʘʣʴʥʦ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʥʘ ʧʽʜʣʦʛʘʭ ʟ ʦʧʘʣʝʥʥʷʤ. ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʡ ʩʢʣʘʜ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʯʫʪʣʠʚʽʩʪʴ ʜʦ ʫʣʴʪʨʘʬʽʦʣʝʪʫ ʡ ʩʠʛʘʨʝʪʥʠʭ ʦʧʽʢʽʚ, 

ʤʦʞʣʠʚʽʩʪʴ ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʣʝʛʢʽʩʪʴ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ. ɹʘʛʘʪʦ 

ʨʽʟʥʠʭ ʬʽʨʤ ʟʘʡʤʘʶʪʴʩʷ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʽ ʫʢʣʘʜʘʥʥʷʤ ʣʘʤʽʥʘʪʫ. ʁʦʛʦ ʩʪʨʫʢʪʫʨʘ 

ʧʦʜʽʙʥʘ ʟʽ ʩʪʨʫʢʪʫʨʦʶ ʧʘʨʢʝʪʥʦʾ ʜʦʰʢʠ: ʮʝ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʤʘʪʝʨʽʘʣ (ʩʘʤʘ ʥʘʟʚʘ 

- ʚʽʜ ʘʥʛʣʽʡʩʴʢʦʛʦ Ăʙʘʛʘʪʦʰʘʨʦʚʠʡò). ʆʩʥʦʚʘ ʡʦʛʦ ï ʧʘʥʝʣʴ ʽʟ ʧʝʨʝʪʝʨʪʦʾ ʚ ʧʠʣ 

ʜʦ ʩʪʘʥʫ ʢʨʠʩʪʘʣʽʟʘʮʽʾ ʧʨʝʩʦʚʘʥʦʾ ʜʝʨʝʚʠʥʠ. ɿʥʠʟʫ ʚ ʣʘʤʽʥʘʪʽ ʚʦʣʦʛʦʩʪʽʡʢʠʡ ʰʘʨ 

ʽ ʰʫʤʦʧʦʛʣʠʥʘʣʴʥʘ ʧʽʜʢʣʘʜʢʘ. ɿʚʝʨʭʫ ï ʜʝʢʦʨʘʪʠʚʥʠʡ ʰʘʨ ʟ ʤʘʣʶʥʢʦʤ ʽ 

ʟʘʭʠʩʥʦʶ ʩʤʦʣʦʶ (ʚʽʜ ʾʾ ʷʢʦʩʪʽ ʟʘʣʝʞʠʪʴ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ ʣʘʤʽʥʘʪʫ). 

ʅʘʧʨʠʢʣʘʜ, (ʨʠʩ.2.11.2) ʣʘʤʽʥʘʪ KOSCHE ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʯʦʪʠʨʴʦʭ ʰʘʨʽʚ, 

ʷʢʽ ʻ ʛʘʨʘʥʪʦʤ ʤʽʮʥʦʩʪʽ ʡ ʥʝʧʦʚʪʦʨʥʦʾ ʷʢʦʩʪʽ. ʅʘ ʚʝʨʭʥʽʡ ʰʘʨ ʧʦʢʨʠʪʪʷ 

ʥʘʥʦʩʠʪʴʩʷ ʦʩʦʙʣʠʚʦ ʤʽʮʥʘ ʟʘʭʠʩʥʘ ʧʣʽʚʢʘ, ʱʦ ʥʘʜʘʻ ʣʘʤʽʥʽʨʦʚʘʥʽʡ ʧʽʜʣʦʟʽ 

ʟʥʦʩʦ-, ʩʚʽʪʦ- ʽ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ. ʋ ʩʧʦʣʫʯʝʥʥʽ ʽʟ 

ʧʨʠʚʘʙʣʠʚʠʤ ʜʝʢʦʨʘʪʠʚʥʠʤ ʰʘʨʦʤ ï ʧʘʧʝʨʦʤ ʟ ʥʘʥʝʩʝʥʠʤ ʤʘʣʶʥʢʦʤ, ʱʦ ʽʤʽʪʫʻ 

ʥʘʪʫʨʘʣʴʥʠʡ ʧʘʨʢʝʪ ʟ ʷʢʦʾ ʟʘʚʛʦʜʥʦ ʧʦʨʦʜʠ ʜʝʨʝʚʘ. ɿʘʭʠʩʥʘ ʡ ʜʝʢʦʨʘʪʠʚʥʘ 

ʧʣʽʚʢʘ ʩʪʘʥʦʚʣʷʪʴ ʟʥʦʩʦʩʪʽʡʢʫ ʧʦʚʝʨʭʥʶ ʣʘʤʽʥʘʪʘ. ʉʝʨʝʜʥʽʡ ʰʘʨ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʚʠʩʦʢʦʫʱʽʣʴʥʝʥʦ ʾʧʽʜ ʪʠʩʢʦʤ ʜʝʨʝʚʠʥʥʦ-ʚʦʣʦʢʥʠʩʪʦʾ ʧʣʠʪʠ. ʉʝʨʝʜʥʽʡ ʰʘʨ ʻ 

ʥʝʩʫʯʠʤ. ʅʘ ʥʠʞʥʶ ʩʪʦʨʦʥʫ ʥʝʩʫʯʦʾ ʧʣʠʪʠ ʥʘʥʦʩʠʪʴʩʷ ʩʪʘʙʽʣʽʟʫʶʯʠʡ 

ʚʦʣʦʛʦʟʘʭʠʩʪʥʠʡ ʰʘʨ, ʱʦ ʚʠʢʦʥʫʻ ʜʚʽ ʬʫʥʢʮʽʾ: ʧʦ-ʧʝʨʰʝ, ʥʝ ʜʘʻ ʚʦʣʦʟʽ 

ʧʨʦʥʠʢʥʫʪʠ ʫʩʝʨʝʜʠʥʫ ʧʣʠʪʠ; ʧʦ-ʜʨʫʛʝ, ʫʨʽʚʥʦʚʘʞʫʻ ʟʛʠʥʘʶʯʫ ʥʘʧʨʫʛʫ ʚ 

ʦʩʥʦʚʽ, ʱʦ ʥʝ ʜʘʻ ʞʦʣʦʙʠʪʠʩʷ ʚʩʽʡ ʧʘʥʝʣʽ. 

 

  

ʈʠʩ. 2.11.2. ʃʘʤʽʥʘʪ KOSCHE. 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 45 

 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʘʧʘʩʠ ʜʽʣʦʚʦʾ ʤʘʩʠʚʥʦʾ ʜʝʨʝʚʠʥʠ ʚ ʋʢʨʘʾʥʽ 

ʟʤʝʥʰʫʶʪʴʩʷ. ɿʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙ ʫ ʙʫʜʽʚʝʣʴʥʠʭ ʧʠʣʦʤʘʪʝʨʽʘʣʘʭ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʚʠʤʦʛ ʜʦ ʥʠʭ ʨʦʙʠʪʴ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʙ 

ʝʬʝʢʪʠʚʥʦ ʟʘʤʽʥʶʚʘʣʠ ʽʩʥʫʶʯʽ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʢʣʝʻʥʽ ʰʧʦʥʦʚʽ 

ʙʘʣʢʠ (ʨʠʩ. 2.11.3). ʎʝ ʥʦʚʠʡ ʚʠʩʦʢʦʷʢʽʩʥʠʡ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʟ 

ʜʝʨʝʚʠʥʠ, ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʦʛʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʥʝʩʪʠ ʡʦʛʦ ʜʦ ʙʫʜʽʚʝʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʟʘʚʪʨʘʰʥʴʦʛʦ ʜʥʷ. 

 

  

ʈʠʩ. 2.11.3 ʂʣʝʻʥʽ ʰʧʦʥʦʚʽ 

ʙʘʣʢʠ. 

 

ʐʘʨʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʰʧʦʥʦʚʠʭ ʙʘʣʦʢ ʨʦʙʠʪʴ ʾʭ ʤʽʮʥʠʤʠ ʽ ʜʦʚʛʦʚʽʯʥʠʤʠ, 

ʪʦʤʫ ʱʦ ʜʝʬʝʢʪʠ ʦʢʨʝʤʠʭ ʰʘʨʽʚ ʰʧʦʥʫ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʤʽʮʥʽʩʪʴ, ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ 

ʚ ʪʦʚʱʠʥʽ ʰʘʨʽʚ ʪʘʢ, ʱʦ ʾʭ ʚʧʣʠʚ ʥʘ ʤʽʮʥʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʜʫʞʝ 

ʥʝʟʥʘʯʥʠʡ. ʆʩʥʦʚʥʽ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʙʘʣʦʢ: ʜʦʧʫʩʪʠʤʽ 

ʥʘʧʨʫʞʝʥʥʷ (ʄʇʘ) ʥʘ ʟʛʠʥ ï.18, ʥʘ ʟʩʫʚ ï1,7, ʢʦʝʬʽʮʽʻʥʪ ʧʨʫʞʥʦʩʪʽ ï 10,0. 

ʋʥʽʢʘʣʴʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʻ ʚʽʣʴʥʠʡ ʚʠʙʽʨ ʨʦʟʤʽʨʽʚ ʰʧʦʥʦʚʠʭ 

ʙʘʣʦʢ (ʰʠʨʠʥʘ ï 100é1200 ʤʤ; ʜʦʚʞʠʥʘ ï 2500é25000 ʤʤ; ʪʦʚʱʠʥʘ ï 

19é75 ʤʤ), ʮʽʣʽʩʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʧʦʞʝʞʦʩʪʽʡʢʽʩʪʴ. ʂʨʽʤ ʮʴʦʛʦ ʽʩʥʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʝʩʪʝʪʠʯʥʦʛʦ ʚʠʛʣʷʜʫ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʝʨʝʚʠʥʠ ʢʨʘʱʦʾ ʷʢʦʩʪʽ ʫ ʣʠʮʴʦʚʦʤʫ ʰʘʨʽ. 

ʎɽ ʎɯʂɸɺʆ   

 

... ʇʽʜ ʯʘʩ ʨʝʩʪʘʚʨʘʮʽʾ ʩʪʘʨʦʚʠʥʥʦʾ ʙʘʰʪʠ ʚ ʍʫʮʶ (ʂʠʪʘʡ) ʙʫʣʠ ʥʘʡʜʝʥʽ 

ʙʘʤʙʫʢʦʚʽ ʮʚʷʭʠ. ɰʭ Ăʚʽʢò ʧʝʨʝʚʠʱʫʻ 1000 ʨʦʢʽʚ. ʉʪʘʨʦʜʘʚʥʽ ʘʨʭʽʪʝʢʪʦʨʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʮʚʷʭʠ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʰʪʫʢʘʪʫʨʥʦʾ ʜʨʘʥʢʠ. 

... ɿʘ ʯʦʪʠʨʠ ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʟʘʩʥʫʚʘʥʥʷ ɺʝʥʝʮʽʾ ʥʘ ʦʜʥʦʤʫ ʽʟ ʦʟʝʨ 

ʧʩʢʦʚʩʴʢʦʾ ʟʝʤʣʽ ʽʩʥʫʚʘʣʘ ʽʥʰʘ Ăʜʝʨʝʚôʷʥʘ ɺʝʥʝʮʽʷò. ɼʝʨʝʚôʷʥʽ ʧʘʣʽ ʧʨʠʙʣʠʟʥʦ 

ʪʨʝʪʴʦʛʦ ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʥʘʰʦʾ ʝʨʠ ʩʣʫʞʠʣʠ ʬʫʥʜʘʤʝʥʪʘʤʠ ʙʫʜʽʚʝʣʴ, ʱʦ 

ʥʘʛʘʜʫʚʘʣʠ ʚʝʣʠʯʝʟʥʽ ʧʪʘʰʠʥʽ ʛʥʽʟʜʘ. ʊʦʨʬ, ʽʣ ʽ ʚʦʜʘ ʪʘʢ ʜʦʙʨʝ ʾʭ 

ʟʘʢʦʥʩʝʨʚʫʚʘʣʘ, ʱʦ ʪʝʧʝʨ ʚʦʥʠ ʚʠʛʣʷʜʘʶʪʴ ʪʘʢ, ʥʝʥʘʯʝ ʥʝʱʦʜʘʚʥʦ ʦʙʪʝʩʘʥʽ 

ʢʘʤôʷʥʦʶ ʩʦʢʠʨʦʶ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 46 

 

... ɻʨʦʙʥʠʮʽ ʽʟ ʷʣʠʥʠ ʚ ʻʛʠʧʝʪʩʴʢʠʭ ʧʽʨʘʤʽʜʘʭ ʟʙʝʨʝʛʣʠʩʷ ʥʘ ʧʨʦʪʷʟʽ 

4 000 ʨʦʢʽʚ. 

... ɺ ʢʽʥʮʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʚ ʤʽʩʪʽ ʇʘʥʬʽʣʦʚʽ ʙʫʣʘ ʟʙʫʜʦʚʘʥʘ ʤʝʯʝʪʴ, ʷʢʘ 

ʷʚʣʷʻ ʩʦʙʦʶ ʫʥʽʢʘʣʴʥʠʡ ʘʨʭʽʪʝʢʪʫʨʥʠʡ ʧʘʤôʷʪʥʠʢ. ɹʫʜʽʚʣʷ ʩʪʚʦʨʝʥʘ ʽʟ ʜʝʨʝʚʘ 

ʙʝʟ ʻʜʠʥʦʛʦ ʮʚʷʭʘ ʽ ʩʢʦʙʠ. 

... ʅʘʡʙʽʣʴʰʘ ʜʝʨʝʚôʷʥʘ ʙʫʜʽʚʣʷ ʧʦʙʫʜʦʚʘʥʘ ʚ 1928 ʨʦʮʽ ʚ ɺʝʥʽ (ɸʚʩʪʨʽʷ). 

ʅʘ ʩʧʦʨʫʜʞʝʥʥʷ ʜʝʨʝʚôʷʥʦʛʦ ʛʽʛʘʥʪʫ, ʷʢʠʡ Ăʧʦʛʣʠʥʫʚò 240 ʚʘʛʦʥʽʚ ʣʽʩʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʽʰʣʦ ʪʨʦʭʠ ʙʽʣʴʰʝ ʪʨʴʦʭ ʤʽʩʷʮʽʚ. ʇʨʘʢʪʠʯʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ 

ʥʝʟʚʠʯʘʡʥʫ ʻʤʥʽʩʪʴ ʙʫʜʽʚʣʽ ʜʘʣʦ ʚʣʘʰʪʦʚʘʥʝ ʚ ʥʴʦʤʫ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʘʚʩʪʨʦ ʛʝʨʤʘʥʩʴʢʝ ʩʧʽʚʦʯʝ ʩʚʷʪʦ, ʷʢʝ ʟʽʙʨʘʣʦ ʧʽʜ ʦʜʥʠʤ ʜʘʭʦʤ 35 

ʪʠʩʷʯ ʚʠʢʦʥʘʚʮʽʚ ʭʦʨʦʚʦʛʦ ʩʧʽʚʫ ʽ 40 ʪʠʩʷʯ ʩʣʫʭʘʯʽʚ. 

... ʗʧʦʥʩʴʢʽ ʧʘʧʝʨʦʚʽ ʙʫʜʠʥʢʠ ʚʞʝ ʜʘʚʥʦ ʧʝʨʝʩʪʘʣʠ ʙʫʪʠ ʧʨʝʜʤʝʪʦʤ 

ʥʘʩʤʽʰʦʢ ʚ ʻʚʨʦʧʝʡʮʽʚ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʥʘʙʘʛʘʪʦ Ăʧʨʠʻʤʥʽʰʝò ʙʫʪʠ 

ʟʘʚʘʣʝʥʠʤʠ ʧʽʜ ʯʘʩ ʟʝʤʣʝʪʨʫʩʫ ʧʘʧʝʨʦʚʦʶ ʩʪʽʥʦʶ, ʥʽʞ ʮʝʛʣʷʥʦʶ. 

... ʇʘʧʽʨ ʚ ɭʚʨʦʧʽ ʩʪʘʚ ʟʘʡʤʘʪʠ ʧʦʯʝʩʥʝ ʤʽʩʮʝ ʚ ʨʷʜʫ ʩʘʤʠʭ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʘ ʶʛʦʩʣʘʚʩʴʢʦʤʫ ʟʘʚʦʜʽ ʚʠʧʫʩʢʘʶʪʴ Ăʧʘʧʝʨʦʚʽ 

ʙʫʜʠʥʢʠò, ʘ ʪʦʯʥʽʰʝ ʧʘʥʝʣʽ, ʦʩʥʦʚʘ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʧʘʧʝʨʫ. ʎʷ ʦʩʥʦʚʘ ʷʚʣʷʻ 

ʩʦʙʦʶ ʧʘʧʝʨʦʚʫ ʨʝʰʽʪʢʫ ʟ ʰʝʩʪʠʛʨʘʥʥʠʤʠ ʯʘʨʫʥʢʘʤʠ ( ʧʦʜʽʙʥʦ ʙʜʞʦʣʠʥʠʤ 

ʩʪʽʣʴʥʠʢʘʤ). ʅʘ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʨʝʰʽʪʢʠ ʥʘʢʣʝʶʶʪʴʩʷ ʧʣʘʩʪʠʥʠ ʽʟ ʘʣʶʤʽʥʽʶ ʘʙʦ 

ʽʥʰʦʛʦ ʣʝʛʢʦʛʦ ʽ ʤʽʮʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

... ʃʶʜʠʥʘ ʚ ʧʨʦʜʦʚʞ ʩʚʦʛʦ ʞʠʪʪʷ ʚʠʪʨʘʯʘʻ ʥʘ ʤʝʙʣʽ, ʙʫʜʽʚʥʠʮʪʚʦ ʞʠʪʣʘ, 

ʧʘʣʠʚʦ ʽ ʽʥʰʽ ʧʦʪʨʝʙʠ ʩʪʽʣʴʢʠ ʜʝʨʝʚʠʥʠ, ʩʢʽʣʴʢʠ ʜʘʻ ʾʾ ʣʽʩ ʽʟ 300 ʜʝʨʝʚ. 

 ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1.  ɿ ʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʜʝʨʝʚʠʥʘ? 

2.  ʗʢ ʧʦʜʽʣʷʻʪʴʩʷ ʜʝʨʝʚʠʥʘ ʟʘ ʚʦʣʦʛʽʩʪʶ? 

3.  ʅʘʟʚʽʪʴ ʩʪʘʥʜʘʨʪʥʫ ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ. 

4.  ʇʝʨʝʣʽʯʽʪʴ ʦʩʥʦʚʥʽ ʚʘʜʠ ʜʝʨʝʚʠʥʠ. 

5.  ʗʢʽ ʘʥʪʠʩʝʧʪʠʢʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʛʥʠʚʘʥʥʷ 

ʜʝʨʝʚôʷʥʠʭ  ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʝʤʣʽ? 

6.  ʗʢʽ ʘʥʪʠʩʝʧʪʠʢʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʟʘʛʥʠʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʥʝ ʙʫʜʫʪʴ ʟʚʦʣʦʞʫʚʘʪʠʩʷ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ? 

7.  ʗʢ ʚʠʧʨʦʙʦʚʫʶʪʴ ʜʝʨʝʚʠʥʫ ʥʘ ʤʽʮʥʽʩʪʴ? 

8.  ʗʢʽ ʦʩʥʦʚʥʽ ʚʠʨʦʙʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʜʝʨʝʚʠʥʠ? 

9.  ɺʠʟʥʘʯʠʪʠ ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ, ʷʢʱʦ ʤʘʩʘ ʟʨʘʟʢʘ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ 5 ʛ, ʘ ʫ 

ʤʦʢʨʦʤʫ 7 ʛ. ʗʢʘ ʮʝ ʜʝʨʝʚʠʥʘ ʟʘ ʚʦʣʦʛʽʩʪʶ? 

10.  ɺʠʟʥʘʯʠʪʠ ʛʨʘʥʠʮʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʚʟʜʦʚʞ ʚʦʣʦʢʦʥ, ʷʢʱʦ ʧʨʠʟʤʘ 

ʨʦʟʤʽʨʦʤ 20Ĭ20Ĭ30 ʤʤ ʚʠʪʨʠʤʘʣʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 32000 ʅ. 

11.  ɺʠʟʥʘʯʠʪʠ ʛʨʘʥʠʮʶ ʤʽʮʥʦʩʪʽ ʚ ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ, ʷʢʱʦ ʧʨʠʟʤʘ ʨʦʟʤʽʨʦʤ 
30Ĭ20Ĭ20 ʤʤ ʚʠʪʨʠʤʘʣʘ ʥʘʚʘʥʪʘʞʝʥʥʷ 4800 ʅ. 
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ʊɽʉʊʀ  

 

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 
 

ɯɯ.1.(ʩʠʨʦʚʠʥʘ, ʚʠʛʦʪʦʚʣʝʥʥʷ) 

 

ɯ. ʋʢʘʞʽʪʴ, ʷʢʫ ʜʝʨʝʚʠʥʫ ʢʨʘʱʝ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ? 

 1) ʩʦʩʥʘ; 2) ʪʠʩ; 3) ʙʫʢ; 4) ʷʩʝʥʴ. 

ɯɯ. ʗʢʘ ʜʝʨʝʚʠʥʘ ʢʨʘʱʝ ʧʽʜʽʡʜʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʨʢʝʪʫ? 

 1) ʷʣʠʥʘ; 2) ʪʠʩ; 3) ʜʫʙ; 4) ʣʠʧʘ. 

ɯɯɯ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʘʥʝʨʠ ʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ... 

 1) ʙʫʢ; 2) ʦʩʠʢʘ; 3) ʪʠʩ ; 4) ʷʣʠʥʘ. 

ɯV. ɿ ʷʢʠʭ ʝʣʝʤʝʥʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʣʘʤʽʥʘʪ? 

1) ʧʘʨʢʝʪʥʽ ʧʣʘʥʢʠ ʥʘʢʣʝʻʥʽ ʥʘ ʧʘʧʽʨ; 

2) ʟʘʭʠʩʥʘ ʧʣʽʚʢʘ, ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʘ ʧʣʠʪʘ, ʚʦʣʦʛʦʟʘʭʠʩʪʥʠʡ ʰʘʨ; 

3) ʧʨʝʩʦʚʘʥʘ ʧʨʦʙʢʘ, ʰʧʦʥ, ʣʘʢ. 

V.  ʗʢ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʬʘʥʝʨʘ? 

1) ʩʢʣʝʶʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʰʘʨʽʚ ʣʫʱʝʥʦʛʦ ʰʧʦʥʫ; 

2) ʧʨʝʩʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʰʘʨʽʚ ʧʘʧʝʨʫ; 

3) ʧʨʝʩʫʚʘʥʥʷ ʜʝʨʝʚʥʦʾ ʪʠʨʩʠ ʟ ʧʦʣʽʤʝʨʦʤ. 

Vɯ.  ɼʘʡʪʝ ʥʘʟʚʫ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʪʦʥʢʦʛʦ ʰʧʦʥʫ, ʧʨʦʩʦʯʝʥʦʛʦ ʽ 

ʩʢʣʝʻʥʦʛʦ ʧʦʣʽʤʝʨʘʤʠ. 

1) ʣʘʤʽʥʘʪ;  

2) ʜʝʨʝʚʥʦʰʘʨʫʚʘʪʽ ʧʣʘʩʪʠʢʠ; 

3) ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ; 

4)  ʜʝʨʝʚʦʚʦʣʦʢʥʠʩʪʽ ʧʣʠʪʠ. 

Vɯɯ. ʗʢʱʦ ʧʣʠʪʘ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʜʝʨʝʚʥʦʾ ʩʪʨʫʞʢʠ ʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʪʦ ʚʦʥʘ 

ʤʘʻ ʥʘʟʚʫ... 

 1) ʬʽʙʨʦʣʽʪ;  2) ʘʨʙʦʣʽʪ;  3) ʜʝʨʝʚʦʩʪʨʫʞʢʦʚʽ ʧʣʠʪʠ. 

Vɯɯɯ. ɿ ʯʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʘʨʙʦʣʽʪ? 

1) ʪʦʥʢʘ ʜʝʨʝʚʥʘ ʩʪʨʫʞʢʘ ʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

2) ʪʠʨʩʘ ʽ ʤʘʛʥʝʟʽʘʣʴʥʘ ʚôʷʞʫʯʘ ʨʝʯʦʚʠʥʘ; 

3) ʢʦʨʦʪʢʘ ʩʪʨʫʞʢʘ ʜʦʚʞʠʥʦʶ 20 ʤʤ ʦʙʨʦʙʣʝʥʘ ʤʽʥʝʨʘʣʽʟʘʪʦʨʦʤ ʪʘ 

ʤʽʥʝʨʘʣʴʥʽ ʚôʷʞʫʯʽ. 

ɯʍ. ʇʽʩʣʷ ʟʤʽʰʫʚʘʥʥʷ ʤʘʛʥʝʟʽʘʣʴʥʦʾ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ, ʪʠʨʩʠ, ʭʣʦʨʠʜʫ ʤʘʛʥʽʶ 

ʦʜʝʨʞʫʶʪʴ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʤʘʻ ʥʘʟʚʫ... 

1) ʢʩʠʣʦʣʽʪ; 2) ʬʽʙʨʦʣʽʪ; 3) ʘʨʙʦʣʽʪ; 4) ʣʘʤʽʥʘʪ. 

ʍ. ʗʢʫ  ʧʦʨʦʜʫ ʚʠʢʦʨʠʩʪʘʻʪʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʨʝʚôʷʥʠʭ ʧʘʣʴ? 

 1) ʷʣʠʥʘ; 2) ʩʦʩʥʘ; 3) ʤʦʜʨʠʥʘ;  4) ʙʝʨʝʟʘ. 
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ɯɯ.2. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ. ɺʠʟʥʘʯʪʝ ʛʨʘʥʠʮʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ, ʷʢʱʦ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘ ʩʪʠʩʢ ʚʟʜʦʚʞ 

ʚʦʣʦʢʦʥ ʩʪʘʥʜʘʨʪʥʠʡ ʟʨʘʟʦʢ ʟʨʫʡʥʦʚʘʥʦ ʥʘʚʘʥʪʘʞʝʥʥʷʤ  40 ʢʅ. 

 1) 40 ʄʇʘ;        2) 80 ʄʇʘ;        3) 100 ʄʇʘ;  4) 20 ʄʇʘ. 

ɯɯ. ʉʢʽʣʴʢʠ ʤʦʞʥʘ ʥʘʚʘʥʪʘʞʠʪʠ ʩʦʩʥʦʚʠʭ ʙʨʫʩʢʽʚ ʧʝʨʝʨʽʟʦʤ 140Ĭ200 ʤʤ, 

ʟʘʚʜʦʚʞʢʠ 4 ʤ ʥʘ 5
ʪʠ

 ʪʦʥʥʠʡ ʘʚʪʦʤʦʙʽʣʴ? 

 1) 74 ʰʪʫʢʠ; 2) 740 ʰʪʫʢ ; 3) 60 ʰʪʫʢ;       4) 600 ʰʪʫʢ. 

ɯɯɯ. ɺʠʟʥʘʯʪʝ ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ, ʷʢʱʦ ʤʘʩʘ ʚʠʩʫʰʝʥʦʛʦ ʟʨʘʟʢʘ 50 ʛ, ʘ ʤʘʩʘ 

ʚʦʣʦʛʦ 60 ʛ. 

 1) 20 %; 2) 50 %; 3) 5 %; 4) 2 %. 

ɯV. ʗʢʘ ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ ʚʚʘʞʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʦʶ? 

 1) 15 %; 2) 12 %; 3) 5 %; 4) 25 %. 

V. ʏʦʤʫ ʜʦʨʽʚʥʶʻ ʽʩʪʠʥʘ ʛʫʩʪʠʥʘ ʜʝʨʝʚʠʥʠ? 

 1) 2,5 ʛ/ʩʤ
3
;  2)1,4 ʛ/ʩʤ

3
;       3) 1,55 ʛ/ʩʤ

3
;   4) 1,9 ʛ/ʩʤ

3
.  

Vɯ. ʗʢʽ ʩʪʘʥʜʘʨʪʥʽ ʨʦʟʤʽʨʠ ʟʨʘʟʢʘ ʜʝʨʝʚʠʥʠ (ʘĬʚĬh), ʱʦ ʚʠʧʨʦʙʦʚʫʶʪʴ ʥʘ ʩʪʠʩʢ 

ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ? 

1) 20Ĭ20Ĭ30 ʤʤ; 

2) 30Ĭ20Ĭ20 ʤʤ; 

3) 30Ĭ30Ĭ20 ʤʤ; 

Vɯɯ. ʅʘʡʢʨʘʱʝ ʜʝʨʝʚʠʥʘ ʧʨʘʮʶʻ... 

1) ʧʨʠ ʩʪʠʩʢʫ ʫʟʜʦʚʞ ʚʦʣʦʢʦʥ; 

2) ʧʨʠ ʩʪʠʩʢʫ ʚʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ; 

3) ʧʨʠ ʟʛʠʥʽ; 

4) ʧʨʠ ʨʦʟʪʷʛʫ ʫʟʜʦʚʞ ʚʦʣʦʢʦʥ. 

Vɯɯɯ. ʅʘʡʤʝʥʰʫ ʤʽʮʥʽʩʪʴ ʜʝʨʝʚʠʥʘ ʚʠʪʨʠʤʫʻ... 

1) ʧʨʠ ʩʢʦʣʶʚʘʥʥʽ; 2) ʧʨʠ ʟʛʠʥʽ; 3) ʧʨʠ ʨʦʟʪʷʛʫ; 4) ʧʨʠ ʩʪʠʩʢʫ. 

ɯʍ. ʗʢʘ ʚʦʣʦʛʽʩʪʴ ʢʽʤʥʘʪʥʦ-ʩʫʭʦʾ ʜʝʨʝʚʠʥʠ? 

 1) 15...20 % ; 2) 8...13 %;  3) 35...100 %; 4) 5...20 %. 

ʍ. ʗʢʱʦ ʚʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ ʙʽʣʴʰʝ 35% ʪʦ ʮʝ ʙʫʜʝ... 

1) ʢʽʤʥʘʪʥʦ-ʩʫʭʘ; 

2) ʧʦʚʽʪʨʷʥʦ ʩʫʭʘ; 

3) ʩʚʽʞʝ ʟʨʫʙʘʥʘ; 

4) ʤʦʢʨʘ. 

 

ɯɯ.3. (ʨʦʟʤʽʨʠ) 

 

ɯ. ʗʢʫ ʥʘʟʚʫ ʤʘʻ ʢʨʫʛʣʠʡ ʤʘʪʝʨʽʘʣ ʜʽʘʤʝʪʨʦʤ 15 ʩʤ ʽ ʜʦʚʞʠʥʦʶ 4 ʤ? 

   1) ʢʦʣʦʜʘ; 2) ʧʽʜʪʦʚʘʨʥʠʢ; 3) ʞʝʨʜʠʥʘ;  4) ʢʨʷʞ. 

ɯɯ. ʗʢʱʦ ʜʽʘʤʝʪʨ ʚʝʨʭʥʴʦʛʦ ʧʦʧʝʨʝʯʥʠʢʘ 10 ʩʤ, ʘ ʜʦʚʞʠʥʘ 4 ʤ, ʪʦ ʮʝ ʙʫʜʝ... 

 1) ʢʦʣʦʜʘ;  

2) ʧʽʜʪʦʚʘʨʥʠʢ;  

3) ʞʝʨʜʠʥʘ;   

4) ʢʨʷʞ. 
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ɯɯɯ. ʗʢʱʦ ʰʠʨʠʥʘ ʧʠʣʦʤʘʪʝʨʽʘʣʫ 120 ʤʤ, ʪʦʚʱʠʥʘ 140 ʤʤ, ʪʦ ʮʝ ʙʫʜʝ... 

  

1) ʙʨʫʩʦʢ;  

2) ʙʨʫʩ;  

3) ʜʦʰʢʘ;  

4) ʦʙʘʧʽʣ.  

ɯV. ʅʘʟʚʽʪʴ ʷʢʠʡ  ʮʝ ʙʫʜʝ ʧʠʣʦʤʘʪʝʨʽʘʣ, ʷʢʱʦ ʪʦʚʱʠʥʘ 60 ʤʤ, ʘ ʰʠʨʠʥʘ 80 ʤʤ? 

 1) ʙʨʫʩʦʢ;  

2) ʙʨʫʩ;  

3) ʜʦʰʢʘ;  

4) ʦʙʘʧʽʣ. 

V. ʗʢʠʡ ʧʠʣʦʤʘʪʝʨʽʘʣ ʤʘʻ ʪʦʚʱʠʥʫ ʜʦ 100 ʤʤ, ʘ ʰʠʨʠʥʫ ʙʽʣʴʰʫ ʟʘ ʧʦʪʨʽʡʥʫ 

ʪʦʚʱʠʥʫ?  

 1) ʙʨʫʩʦʢ;  

2) ʙʨʫʩ;  

3) ʜʦʰʢʘ;  

4) ʦʙʘʧʽʣ.  

Vɯ. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʟʦʙʨʘʞʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ?  

1) ʜʦʰʢʘ ʥʝʦʙʨʽʟʥʘ;  

2) ʦʙʘʧʽʣ; 

3) ʜʦʰʢʘ ʦʙʨʽʟʥʘ; 

4) ʙʨʫʩ. 

Vɯɯ. ʗʢʦʾ ʪʦʚʱʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʦʰʢʠ ʜʣʷ ʧʽʜʣʦʛ? 

 1) 28...36 ʤʤ;  

2) 38...46 ʤʤ;  

3) 18...26 ʤʤ;  

4) 1,5...18 ʤʤ. 

Vɯɯɯ. ʗʢʱʦ ʜʦʚʞʠʥʘ ʜʝʨʝʚôʷʥʦʛʦ ʚʠʨʦʙʫ 400 ʤʤ,  ʰʠʨʠʥʘ 60 ʤʤ, ʘ ʪʦʚʱʠʥʘ 

15 ʤʤ ʪʦ ʮʝ ʙʫʜʝ... 

1) ʜʦʰʢʘ;  

2) ʧʘʨʢʝʪʥʘ ʧʣʘʥʢʘ;  

3) ʧʘʨʢʝʪʥʘ ʜʦʰʢʘ; 

4) ʧʘʨʢʝʪʥʠʡ ʱʠʪ. 

ɯʍ. ʗʢʱʦ ʜʝʨʝʚôʷʥʠʡ ʙʘʛʘʪʦʰʘʨʦʚʠʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʜʦʚʞʠʥʫ 1200...1300 ʤʤ, 

ʰʠʨʠʥʫ 190...200 ʤʤ, ʪʦʚʱʠʥʫ 7...8 ʤʤ ʪʦ ʮʝ ʙʫʜʝ... 

1) ʧʘʨʢʝʪʥʘ ʜʦʰʢʘ; 

2) ʜʦʰʢʘ; 

3) ʣʘʤʽʥʘʪ 

ʍ.  ʗʢʘ ʤʦʞʝ ʙʫʪʠ ʪʦʚʱʠʥʘ ʬʘʥʝʨʠ? 

 1) 1,5...1,8 ʤʤ;  

2) 18...26 ʤʤ;  

3) 28...36 ʤʤ;  

4) 1...1,5 ʤʤ. 
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ɯɯ.4. ( ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ. ʗʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ? 

ɿʥʘʡʜʽʪʴ ʧʨʘʚʠʣʴʥʫ ʥʘʟʚʫ ʢʦʞʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ (ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫ ʧʦʟʥʘʯʝʥʠʭ). 

 

1) ʬʝʨʤʘ; 

2) ʙʘʣʢʘ ʜʦʱʘʪʘ;  

3) ʙʘʣʢʠ ʥʘ ʥʘʛʝʣʷʭ;  

4) ʪʨʠʢʫʪʥʘ ʘʨʢʘ; 

5) ʨʘʤʘ.  

 

 

 

ɯɯ. ʗʢʽ ʚʠʨʦʙʠ ʽʟ ʜʝʨʝʚʘ ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩʫʥʢʘʭ? 

1. 

 

1) ʧʘʨʢʝʪʥʘ ʧʣʘʥʢʘ; 

2) ʰʧʫʥʪʦʚʘʥʽ ʜʦʰʢʠ; 

3) ʛʘʣʪʝʣʴ; 

4) ʥʘʣʠʯʥʠʢ; 

5) ʧʦʨʫʯʝʥʴ. 

 

2.  

 

3.  

4.   
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ɯɯ.5.( ʟʙʝʨʽʛʘʥʥʷ) 

 

ɯ. ɼʣʷ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʟʘʛʥʠʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ... 

 1) ʽʥʩʝʢʪʠʮʠʜʠ;  

2) ʘʥʪʠʩʝʧʪʠʢʠ;  

3) ʘʥʪʠʧʽʨʝʥʠ.  

ɯɯ. ɺʠʙʝʨʽʪʴ ʥʝʦʙʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʟʘʭʠʩʪʫ ʜʝʨʝʚôʷʥʠʭ ʧʘʣʴ ʚʽʜ ʟʘʛʥʠʚʘʥʥʷ. 

 1) ʬʪʦʨʠʜ ʥʘʪʨʽʶ;     

2) ʘʤʦʥʽʡ;  

3) ʢʨʝʦʟʦʪʦʚʝ ʤʘʩʣʦ. 

ɯɯɯ. ɼʦ ʚʦʜʦʨʦʟʯʠʥʥʠʭ ʘʥʪʠʩʝʧʪʠʢʽʚ ʚʽʜʥʦʩʷʪʴ? 

          1) ʬʪʦʨʠʜ ʥʘʪʨʽʶ;     

2) ʢʨʝʦʟʦʪ;  

3) ʘʥʪʨʘʮʝʥʦʚʝ ʤʘʩʣʦ. 

ɯV. ɸʥʪʠʩʝʧʪʠʯʥʽ ʧʘʩʪʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ:  

1) ʙʽʪʫʤ, ʪʦʨʬ, ʬʪʦʨʠʜ ʥʘʪʨʽʶ; 

2) ʢʨʝʦʟʦʪ, ʙʽʪʫʤ; 

3) ʙʽʪʫʤ, ʙʫʨʘ, ʬʪʦʨʠʜ ʥʘʪʨʽʶ. 

V. ɺʠʙʝʨʽʪʴ ʤʘʪʝʨʽʘʣ ʜʣʷ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʦʛʥʶ... 

1) ʨʽʜʢʝ ʩʢʣʦ, ʧʽʩʦʢ, ʧʽʛʤʝʥʪ; 

2) ʙʽʪʫʤ, ʪʦʨʬ, ʬʪʦʨʠʜ ʥʘʪʨʽʶ; 

3) ʢʨʝʦʟʦʪ. 

Vɯ. ʑʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʦʛʥʶ? 

1) ʘʥʪʠʩʝʧʪʠʢʠ;  

2) ʘʥʪʠʧʽʨʝʥʠ;  

3) ʽʥʩʝʢʪʠʮʠʜʠ. 

Vɯɯ. ɸʥʪʠʧʽʨʝʥʠ ʛʦʪʫʶʪʴ ʥʘ ʦʩʥʦʚʽ... 

 1) ʮʝʤʝʥʪʫ;   

2) ʙʽʪʫʤʫ;   

3) ʙʫʨʠ. 

Vɯɯɯ. ʑʦ ʪʘʢʝ ʤʦʜʠʬʽʢʘʮʽʷ ʜʝʨʝʚʠʥʠ? 

1) ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʦʣʽʤʝʨʦʤ; 

2) ʧʨʦʩʦʯʫʚʘʥʥʷ ʮʝʤʝʥʪʥʠʤ ʤʦʣʦʢʦʤ; 

3) ʧʨʦʩʦʯʫʚʘʥʥʷ ʙʽʪʫʤʦʤ; 

ɯʍ. ɼʣʷ ʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʢʦʤʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ... 

1) ʢʘʤôʷʥʦʚʫʛʽʣʴʥʝ ʤʘʩʣʦ; 

2) ʩʪʠʨʦʣ; 

3) ʬʪʦʨʠʜ ʥʘʪʨʽʶ. 

ʍ. ɼʦʰʢʠ ʧʽʜʣʦʛʠ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʧʦʯʘʣʠ ʛʥʠʪʠ. ɺʘʰʽ ʜʽʾ? 

1) ʟʥʷʪʠ ʜʦʰʢʠ ʽ ʦʙʨʦʙʠʪʠ ʬʪʦʨʠʜʦʤ ʥʘʪʨʽʶ; 

2) ʟʥʷʪʠ ʜʦʰʢʠ ʽ ʦʙʨʦʙʠʪʠ ʙʽʪʫʤʦʤ; 

3) ʟʥʷʪʠ ʜʦʰʢʠ ʽ ʦʙʨʦʙʠʪʠ ʭʣʦʨʦʬʦʩʦʤ . 
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 ɯɯ. 7.(ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʦʤʦʩʪʽ) 

 

ɯ. ʗʢʽ ʧʦʨʦʢʠ ʜʝʨʝʚʠʥʠ ʟʦʙʨʘʞʝʥʽ ʥʘ ʤʘʣʶʥʢʘʭ? 

 

1.  1) ʤʽʪʠʢ; 

2) ʚʽʜʣʫʧʠʥʘ; 

3) ʩʫʯʦʢ; 

4) ʥʘʭʠʣ ʚʦʣʦʢʦʥ; 

5) ʟʘʚʠʣʴʢʫʚʘʪʽʩʪʴ; 

6) ʢʨʝʥ; 

7) ʧʦʜʚʽʡʥʠʡ ʩʪʨʠʞʝʥʴ; 

8) ʟʙʽʞʠʩʪʽʩʪʴ; 

9) ʟʘʢʦʤʝʣʠʩʪʽʩʪʴ; 

10) ʢʨʠʚʠʟʥʘ; 

11) ʤʦʨʦʟʥʘ ʪʨʽʱʠʥʘ. 

 

2. 

 

 

 

 

 

 

 

3. 

 
4.  

5.  

6.  

7.  

 

 

 

8.  

 

 

 

9. 

 

 

 

 

10. 
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ʊʝʤʘ 3. ʇʈʀʈʆɼʅɯ ʂɸʄôʗʅɯ ʄɸʊɽʈɯɸʃʀ 
 

 3.1 ʇʆʍʆɼɾɽʅʅʗ ʊɸ ʂʃɸʉʀʌɯʂɸʎɯʗ ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ 

 

 ʇʨʠʨʦʜʥʽ ʢʘʤôʷʥʽ ʤʘʪʝʨʽʘʣʠ ʦʜʝʨʞʫʶʪʴ ʽʟ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʝʭʘʥʽʯʥʦʶ 

ʧʝʨʝʨʦʙʢʦʶ, ʥʝ ʟʤʽʥʶʶʯʠ ʾʭʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

 ɻʽʨʩʴʢʽ ʧʦʨʦʜʠ ï ʮʝ ʤʽʥʝʨʘʣʴʥʽ ʤʘʩʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʟʝʤʥʫ ʢʦʨʫ ʽ 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʤʽʥʝʨʘʣʽʚ. ʄʽʥʝʨʘʣʠ ï ʦʜʥʦʨʽʜʥʽ ʟʘ ʙʫʜʦʚʦʶ, 

ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʨʠʩʪʘʣʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ 

ʫʪʚʦʨʠʣʠʩʷ ʚ ʧʨʠʨʦʜʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɻʽʨʩʴʢʽ ʧʦʨʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʟ ʛʣʠʙʦʢʦʾ ʜʘʚʥʠʥʠ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʘʪʴ ʧʘʤ'ʷʪʢʠ ʘʨʭʽʪʝʢʪʫʨʠ. ʅʘʡʯʘʩʪʽʰʝ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʚ'ʷʞʫʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʰʪʫʯʥʠʭ ʢʘʤ'ʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ 

ʫʪʚʦʨʝʥʥʷ ʛʽʨʩʴʢʽ ʧʦʨʦʣʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ (ʪʘʙʣ. 3.1). 

ʊʘʙʣʠʮʷ 3.1 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

 

ɺʠʚʝʨʞʝʥʽ, ʘʙʦ 

ʤʘʛʤʘʪʠʯʥʽ (ʧʝʨʚʠʥʥʽ) 
ʆʩʘʜʦʚʽ (ʚʪʦʨʠʥʥʽ) ʄʝʪʘʤʦʨʬʽʯʥʽ 

(ʚʠʜʦʟʤʽʥʝʥʽ) 

 ʄʘʩʠʚʥʽ 
ʋʣʘʤʢʦʚʽ,   

ʚʫʣʢʘʥʽʯʥʽ 

ʄʝʭʘʥʽʯʥʽ 

ʚʽʜʢʣʘʜʠ 

ʍʽʤʽʯʥʽ 

ʦʩʘʜʠ 

ʆʨʛʘʥʦʛʝʥʥʽ 

ʚʽʜʢʣʘʜʠ 

ɻʣʠʙʠʥʥʽ: ʉʠʧʢʽ: ʉʠʧʢʽ: ʂʘʨʙʦʥʘʪʥʽ: ʌʽʪʦʛʝʥʥʽ: ɺʠʚʝʨʞʝʥʽ: 

ʛʨʘʥʽʪ ʚʫʣʢʘʥʽʯʥʠʡ ʛʣʠʥʘ  ʜʽʘʪʦʤʽʪ ʛʥʝʡʩ 

ʩʽʻʥʽʪ ʧʦʧʽʣ ʧʽʩʦʢ ʚʘʧʥʷʢ ʪʨʝʧʝʣ ʆʩʘʜʦʚʽ: 

ʜʽʦʨʠʪ ʚʫʣʢʘʥʽʯʥʠʡ ʛʨʘʚʽʡ 
ʚʘʧʥʷʢʦʚʠʡ 

ʪʫʬ 

ʦʧʦʢʘ ʩʣʘʥʮʽ 

ʛʘʙʨʦ ʧʽʩʦʢ ʱʝʙʽʥʴ ɿʦʦʛʝʥʥʽ : ʤʘʨʤʫʨ 

 ʧʝʤʟʘ  ʢʨʝʡʜʘ ʢʚʘʨʮʠʪ 

ɺʠʣʠʪʽ: ɿʮʝʤʝʥʪʦʚʘʥʽ: ɿʮʝʤʝʥʪʦʚʘʥʽ: ʤʝʨʛʝʣʴ ʚʘʧʥʷʢ - 

ʯʝʨʝʧʘʰʥʠʢ 

 

ʧʦʨʬʽʨ ʚʫʣʢʘʥʽʯʥʠʡ 

ʪʫʬ 

ʧʽʩʢʦʚʠʢ; ʜʦʣʦʤʽʪ  

ʜʽʘʙʘʟ ʢʦʥʛʣʦʤʝʨʘʪ ʤʘʛʥʝʟʠʪ   

ʙʘʟʘʣʴʪ ʪʨʘʩ ʙʨʝʢʯʽʷ ʉʫʣʴʬʘʪʥʽ:   

ʪʨʘʭʽʪ   ʛʽʧʩ   

ʣʽʧʘʨʠʪ   ʘʥʛʽʜʨʠʪ   

   ʙʘʨʠʪ   

 

ʄʘʛʤʘʪʠʯʥʽ ʫʪʚʦʨʠʣʠʩʷ ʡ ʨʝʟʫʣʴʪʘʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʚʦʛʥʷʥʦ-ʨʽʜʢʦʾ ʤʘʛʤʠ. 

ɿʘ ʫʤʦʚʘʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʤʘʩʠʚʥʽ ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʛʣʠʙʠʥʥʽ, ɦ ʦ 

ʫʪʚʦʨʠʣʠʩʷ ʚ ʪʦʚʱʽ ʟʝʤʥʦʾ ʢʦʨʠ ʽ ʤʘʶʪʴ ʨʽʚʥʦʤʽʨʥʦ-ʢʨʠʩʪʘʣʽʯʥʫ ʙʫʜʦʚʫ, ʚʠʩʦʢʫ 

ʱʽʣʴʥʽʩʪʴ, ʤʽʮʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʪʘ ʚʠʣʠʪʽ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ʟʝʤʣʽ. ɺʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʦʛʦ ʛʘʟʦʚʠʜʽʣʝʥʥʷ ʤʦʞʣʠʚʘ ʟʥʘʯʥʘ ʧʦʨʠʩʪʽʩʪʴ ʚʠʣʠʪʠʭ 

ʧʦʨʽʜ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʦʪʠʣʝʞʥʽ ʛʣʠʙʠʥʥʠʤ ʧʦʨʦʜʘʤ. ʋʣʘʤʢʦʚʽ 
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ʧʦʨʦʜʠ ʫʪʚʦʨʠʣʠʩʴ ʽʟ ʣʘʚʠ, ʷʢʘ ʙʫʣʘ ʚʠʢʠʥʫʪʘ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ ʧʨʠ 

ʚʠʚʝʨʞʝʥʥʽ ʚʫʣʢʘʥʽʚ. 

ʆʩʘʜʦʚʽ ʧʦʨʦʜʠ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʥʷ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦʨʽʜ ʧʽʜ 

ʜʽʻʶ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʘʙʦ ʚʽʜʢʣʘʜʝʥʥʷ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ. ʊʦʤʫ ʦʩʘʜʦʚʽ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʽʜʢʣʘʜʠ, ʭʽʤʽʯʥʽ ʦʩʘʜʠ ʪʘ ʦʨʛʘʥʦʛʝʥʥʽ ʚʽʜʢʣʘʜʠ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʘ ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʽ. 

ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʫʪʚʦʨʠʣʠʩʷ ʟ ʚʠʚʝʨʞʝʥʠʭ (ʤʘʛʤʘʪʠʯʥʠʭ) ʽ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʥʘʩʣʽʜʦʢ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʜʽʾ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. 

 3.2 ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʄɯʅɽʈɸʃʀ 

 

ʋ ʧʨʠʨʦʜʽ ʟʥʘʡʜʝʥʦ ʧʦʥʘʜ 2500 ʤʽʥʝʨʘʣʽʚ, ʘʣʝ ʚ ʫʪʚʦʨʝʥʥʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʙʝʨʝ ʫʯʘʩʪʴ ʙʣʠʟʴʢʦ 50. ɹʽʣʴʰʽʩʪʴ ʧʦʨʦʜʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʤʽʥʝʨʘʣʽʚ ʤʘʻ 

ʢʨʠʩʪʘʣʽʯʥʫ ʙʫʜʦʚʫ, ʽʥʰʽ ï ʘʤʦʨʬʥʫ. ɺʣʘʩʪʠʚʦʩʪʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʽʥʝʨʘʣʽʚ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʻ ʢʚʘʨʮ (ʢʨʠʩʪʘʣʽʯʥʠʡ ʢʨʝʤʥʝʟʝʤ) SiO2 ʪʚʝʨʜʽʩʪʴ ï 

7, ɟ =2,65 ʛ/ʩʤ
3
, Rʩʪ ʜʦ 2000 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ï 1710 Áʉ. 

ʇʦʣʴʦʚʽ  ʰʧʘʪʠ ï ʮʝ ʘʣʶʤʦʩʠʣʽʢʘʪʠ ʢʘʣʽʶ, ʢʘʣʴʮʽʶ, ʥʘʪʨʽʶ. ʈʦʟʨʽʟʥʷʶʪʴ 

ʦʨʪʦʢʣʘʟ, ʧʣʘʛʽʦʢʣʘʟʠ: ʘʣʴʙʽʪ, ʘʥʦʨʪʠʪ. ʊʚʝʨʜʽʩʪʴ ï 6, ɟm = 2,5...2,7 ʛ/ʩʤ
3
, 

Rʩʪ = 120...170 ʄʇʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ï 1170...1550 Áʉ. 

ʉʣʶʜʠ ï ʚʦʜʷʥʽ ʘʣʶʤʦʩʠʣʽʢʘʪʠ ʪʚʝʨʜʽʩʪʶ 2...3, ɟ =2,7..3,2 ʛ/ʩʤ
3
. ɯʟ ʩʣʶʜ 

ʚʽʜʦʤʠʡ ʤʫʩʢʦʚʽʪ (ʧʨʦʟʦʨʘ ʩʣʶʜʘ), ʙʽʦʪʠʪ (ʯʦʨʥʘ ʩʣʶʜʘ), ʚʝʨʤʠʢʫʣʽʪ (ʙʨʦʥʟʦʚʦ-

ʞʦʚʪʘ ʩʣʶʜʘ), ʦʙ'ʻʤ ʷʢʦʛʦ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 25 ʨʘʟʽʚ. 

ʂʘʦʣʽʥʽʪ ï ʚʦʜʥʠʡ ʩʠʣʽʢʘʪ ʘʣʶʤʽʥʽʶ, ʪʚʝʨʜʽʩʪʴ ð 1 ʽ ɟ =2,7 ʛ/ʩʤ
3
, ʢʦʣʽʨ 

ʙʽʣʠʡ. 

ʂʘʣʴʮʠʪ ï ʉʘʉʆ3; ʪʚʝʨʜʽʩʪʴ ï 3, ɟ =2,7 ʛ/ʩʤ
3
, ʢʦʣʽʨ ʙʽʣʠʡ ʪʘ ʩʽʨʠʡ, 

ʫʪʚʦʨʶʻ ʦʩʘʜʦʚʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ. 

ʄʘʛʥʝʟʠʪ ï ʄgʉʆ3; ʪʚʝʨʜʽʩʪʴ ï 4; ɟm = 3 ʛ/ʩʤ
3
. 

ɼʦʣʦʤʽʪ ï ʉʘʉʆ3Āʄgʉʆ3; ʪʚʝʨʜʽʩʪʴ ï 4, ɟm = 3 ʛ/ʩʤ
3
. 

ɻʽʧʩ ï ʉʘSʆ4Ā2ʅ2ʆ; ʪʚʝʨʜʽʩʪʴ ï 2, ɟm = 2,3 ʛ/ʩʤ
3 
, ʢʦʣʽʨ ʙʽʣʠʡ. 

ɹʘʨʠʪ ï ɺʘSʆ4; ʪʚʝʨʜʽʩʪʴ ï 3.5, ɟ = 4,5 ʛ/ʩʤ
3
. 

ʂʦʨʫʥʜ ï ɸ12ʆ; ʪʚʝʨʜʽʩʪʴ ï 9, ɟ = 4 ʛ/ʩʤ
3
. 

 

 3.3 ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʊɸ ɿɸʉʊʆʉʋɺɸʅʅʗ ɺ ɹʋɼɯɺʅʀʎʊɺɯ  

ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ 

 

ɻʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʣʝʞʠʪ ɹʚʽʜ ʾʭʥʽʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʙʫʜʦʚʦʶ ʪʘ ʫʤʦʚʘʤʠ ʫʪʚʦʨʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ɺʠʚʝʨʞʝʥʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ, 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ, ʤʽʮʥʽʩʪʶ. 

ɻʣʠʙʠʥʥʽ ʪʘ ʚʠʣʠʪʽ ʚʠʚʝʨʞʝʥʽ ʧʦʨʦʜʠ ʤʘʶʪʴ ʩʧʽʣʴʥʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ, ʘʣʝ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ. 

ɻʨʘʥʽʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʚʘʨʮʫ (20...40 %), ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ (40...70 %), 

ʩʣʶʜʠ (5...10 %) ʪʘ ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʠʭ ʤʽʥʝʨʘʣʽʚ; ɟm = 2700 ʢʛ/ʤ
3
, ʧʦʨʠʩʪʽʩʪʴ ï 
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ʜʦ 1,5 %, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʧʦʥʘʜ 200 ʮʠʢʣʽʚ, Rʩʪ = 100...250 ʄʇʘ. ʂʦʣʽʨ ʛʨʘʥʽʪʫ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʣʴʦʨʫ ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ ʽ ʤʦʞʝ ʙʫʪʠ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʤ. 

ɻʨʘʥʽʪ ʜʦʙʨʝ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡʦʛʦ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ 

ʩʧʦʨʫʜ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʭʽʜʮʽʚ, ʚʠʨʦʙʥʠʮʪʚʘ ʱʝʙʝʥʶ ʽ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ. 

ʉʽʻʥʽʪ ʤʽʩʪʠʪʴ ʤʝʥʰʝ ʢʚʘʨʮʫ, ʥʽʞ ʛʨʘʥʽʪ; ʢʦʣʽʨ ʩʽʨʠʡ, ʟʝʣʝʥʫʚʘʪʠʡ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʣʠʟʴʢʽ ʜʦ ʛʨʘʥʽʪʫ. 

ɼʽʦʨʠʪ ʩʢʣʘʜʘʻʪʴʩʷ ʥʘ ʪʨʠ ʯʚʝʨʪʽ ʟ ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ; 

ɟm = 2700...3000 ʢʛ/ʤ
3
, Rʩʪ =150...300 ʄʇʘ, ʢʦʣʽʨ ʚʽʜ ʟʝʣʝʥʫʚʘʪʦ-ʩʽʨʦʛʦ ʜʦ ʯʦʨʥʦ-

ʟʝʣʝʥʦʛʦ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ, ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ. 

ɻʘʙʨʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ ʪʘ ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʠʭ ʤ̔ ʥʝʨʘʣʽʚ; 

ɟm = 2800...3100 ʢʛ/ʤ
3
, Rʩʪ = 200...350 ʄʇʘ, ʢʦʣʽʨ ʪʝʤʥʦ-ʩʨ̔ʠʡ, ʯʦʨʥʠʡ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʽ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ. 

ʃʘʙʨʘʜʦʨʠʪ ï ʨʽʟʥʦʚʠʜ ʛʘʙʨʦ; ʧʨʠ ʧʦʣʽʨʫʚʘʥʥʽ ʥʘʙʫʚʘʻ ʧʝʨʝʣʠʚʽʚ 

ʙʣʘʢʠʪʥʦʛʦ, ʩʠʥʴʦʛʦ, ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʽʚ (ʽʨʠʟʘʮʽʷ) ʥʘ ʬʦʥʽ ʦʩʥʦʚʥʦʛʦ ʯʦʨʥʦʛʦ; 

ɟm = 2900...3200 ʢʛ/ʤ
3
, Rʩʪ = 200...400 ʄʇʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ. 

ʇʦʨʬʽʨʠ ʤʘʶʪʴ ʧʦʨʬʽʨʦʧʦʜʽʙʥʫ ʙʫʜʦʚʫ, ʪʦʙʪʦ ʚʢʨʘʧʣʝʥʥʷ ʢʨʫʧʥʠʭ 

ʢʨʠʩʪʘʣʽʚ ʫ ʜʨʽʙʥʦʢʨʠʩʪʘʣʽʯʥʠʡ ʬʦʥ; ɟm = 2400...2500 ʢʛ/ʤ
3
, Rʩʪ = 120...180 ʄʇʘ, 

ʢʦʣʽʨ ʨʽʟʥʠʡ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ, ʷʢ ʽ ʛʨʘʥʽʪʠ. 

ɸʥʜʝʟʠʪ ï ʘʥʘʣʦʛ ʜʽʦʨʠʪʽʚ, ʙʫʜʦʚʘ ʥʽʟʜʨʶʚʘʪʘ; ɟm = 2200...2700 ʢʛ/ʤ
3
, 

Rʩʪ = 60...240 ʄʇʘ, ʢʦʣʽʨ ʩʽʨʠʡ, ʯʦʨʥʠʡ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʢʠʩʣʦʪʦʪʨʠʚʢʠʭ ʧʣʠʪ, ʟʘʧʦʚʥʶʚʘʯʽʚ ʜʣʷ ʢʠʩʣʦʪʦʪʨʠʚʢʠʭ ʙʝʪʦʥʽʚ. 

ɼʽʘʙʘʟ ï ʘʥʘʣʦʛ ʛʘʙʨʦ, ɟm = 2800...3000 ʢʛ/ʤ
3
, Rʩʪ = 200...300 ʄʇʘ, ʢʦʣʽʨ 

ʪʝʤʥʦ-ʩʽʨʠʡ ʟ ʟʝʣʝʥʠʤ ʚʽʜʪʽʥʢʦʤ, ʪʚʝʨʜʠʡ, ʤʘʻ ʤʘʣʫ ʩʪʠʨʘʥʽʩʪʴ, ʡʦʛʦ ʚʘʞʢʦ 

ʤʝʭʘʥʽʯʥʦ ʦʙʨʦʙʣʷʪʠ. 

ɹʘʟʘʣʴʪ ï ʘʥʘʣʦʛ ʛʘʙʨʦ; ɟm = 2900...3200 ʢʛ/ʤ
3
, Rʩʪ = 200...500 ʄʇʘ, ʚʝʣʠʢʘ 

ʫʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ, ʢʦʨʦʟʽʡʥʦ ʩʪʽʡʢʠʡ. ɹʘʟʘʣʴʪʠ ʽ ʜʽʘʙʘʟʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʘʶʪʴ ʥʠʟʴʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ ʽ ʪʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʚʘʞʢʫ 

ʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʣʶʚʘʥʽʩʪʴ ʾʭ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʣʠʪʠʭ ʢʘʤôʷʥʠʭ ʚʠʨʦʙʽʚ (ʧʣʠʪ, ʪʨʫʙ ʪʦʱʦ). 

ɼʦ ʫʣʘʤʢʦʚʠʭ ʚʠʚʝʨʞʝʥʠʭ ʧʦʨʽʜ ʥʘʣʝʞʘʪʴ ʚʫʣʢʘʥʽʯʥʠʡ ʧʦʧʽʣ ʽ ʚʫʣʢʘʥʽʯʥʠʡ 

ʧʽʩʦʢ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʨʝʤʥʝʟʝʤʫ. ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ï 500 ʢʛ/ʤ
3
, ʾʭ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʘʢʪʠʚʥʽ ʤʽʥʝʨʘʣʴʥʽ (ʧʫʮʦʣʘʥʦʚʽ) ʜʦʙʘʚʢʠ, ʱʦ ʟʚ'ʷʟʫʶʪʴ 

ʚʘʧʥʦ ʫ ʙʝʪʦʥʘʭ ʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʘʭ ʚ ʤʝʥʰ ʨʦʟʯʠʥʥʽ ʫ ʚʦʜʽ ʩʧʦʣʫʢʠ. 

ʇʝʤʟʘ ï ʧʦʨʠʩʪʘ ʧʦʨʦʜʘ ʩʚʽʪʣʦ-ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ; ɟm = 300...600 ʢʛ/ʤ
3
, 

Rʩʪ = 2...4 ʄʇʘ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʟʘʧʦʚʥʶʚʘʯ ʜʣʷ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ, ʙʫʜʽʚʝʣʴʥʠʭ 

ʨʦʟʯʠʥʽʚ ʽ ʷʢ ʘʢʪʠʚʥʫ ʤʽʥʝʨʘʣʴʥʫ ʜʦʙʘʚʢʫ ʫ ʪʦʥʢʦʧʦʜʨʽʙʥʝʥʦʤʫ ʚʠʛʣʷʜʽ. 

ɺʫʣʢʘʥʽʯʥʠʡ ʪʫʬ ï ʧʦʨʠʩʪʘ ʧʦʨʦʜʘ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʴ ʚʥʘʩʣʽʜʦʢ ʫʱʽʣʴʥʝʥʥʷ 

ʽ ʟʮʝʤʝʥʪʫʚʘʥʥʷ ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʦʧʝʣʫ; ɟm = 700...1400 ʢʛ/ʤ
3
, Rʩʪ = 5...30 ʄʇʘ, 

ʇ = 50...70 %; ʢʦʣʽʨ ʨʦʞʝʚʦ-ʬʽʦʣʝʪʦʚʠʡ, ʨʦʞʝʚʠʡ, ʢʦʨʠʯʥʝʚʠʡ, ʣʝʛʢʦ 

ʦʙʨʦʙʣʶʻʪʴʩʷ; ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ. ʑʝʙʽʥʴ ʽ ʧʽʩʦʢ ʟ ʪʫʬ̔ʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʟʘʧʦʚʥʶʚʘʯ ʜʣʷ ʙʝʪʦʥʽʚ. 

ʆʙʩʠʜʽʘʥ ï ʚʫʣʢʘʥʽʯʥʝ ʩʢʣʦ ʟ ʨʽʟʢʦ ʚʠʨʘʞʝʥʠʤ ʨʘʢʦʚʠʩʪʠʤ ʟʣʦʤʦʤ, 

ʤʽʩʪʠʪʴ ʜʦ 0,5 % ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʦʾ ʚʦʜʠ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 56 

 

ʇʝʨʣʽʪ ï ʚʫʣʢʘʥʽʯʥʝ ʩʢʣʦ ʩʽʨʫʚʘʪʦ-ʙʣʘʢʠʪʥʦʛʦ ʢʦʣʴʦʨʫ, ʷʢʝ ʤʽʩʪʠʪʴ ʜʦ 

5 % ʢʨʠʩʪʘʣʽʟʘʮʽʡʥʦʾ ʚʦʜʠ. ɿ ʧʝʨʣʽʪʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʧʫʯʝʥʠʡ ʧʝʨʣʽʪ ï ʧʦʨʠʩʪʠʡ 

ʤʘʪʝʨʽʘʣ ʜʣʷ ʪʝʧʣʦ- ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʚʠʨʦʙʽʚ. 

ʆʩʘʜʦʚʽ ʤʝʭʘʥʽʯʥʽ ʚʽʜʢʣʘʜʠ  ʫʪʚʦʨʠʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ, ʾʭ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʠʧʢʽ ʪʘ ʟʮʝʤʝʥʪʦʚʘʥʽ. 

ɼʦ ʩʠʧʢʠʭ ʤʝʭʘʥʽʯʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʦʟʥʘʢʦʶ ʢʨʫʧʥʦʩʪʽ ʯʘʩʪʠʥʦʢ ʥʘʣʝʞʘʪʴ: 

ʚʘʣʫʥʠ (ʧʦʥʘʜ 300 ʤʤ); ʙʫʣʠʞʥʠʢʠ (150...300 ʤʤ); ʛʨʘʚʽʡ ï ʦʙʢʘʯʘʥʽ ʟʝʨʥʘ 

ʨʦʟʤʽʨʦʤ 5...150 ʤʤ; ʧʨʠʨʦʜʥʠʡ ʱʝʙʽʥʴ (ʞʦʨʩʪʚʘ) ï ʛʦʩʪʨʦʢʫʪʥʠʡ ʛʨʘʚʽʡ; ʧʽʩʢʠ 

ï ʩʠʧʢʘ ʩʫʤʽʰ ʯʘʩʪʠʥʦʢ ʨʦʟʤʽʨʦʤ 0,16...5 ʤʤ; ʧʠʣʫʚʘʪʽ ʯʘʩʪʠʥʢʠ (ʜʦ 0,1 ʤʤ), 

ʥʘʥʝʩʝʥʽ ʚʽʪʨʦʤ ï ʣʝʩ, ʥʘʥʝʩʝʥʽ ʚʦʜʦʶ ï ʤʫʣ; ʛʣʠʥʘ ʤʘʻ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʜʦ 

0,005 ʤʤ. ʉʠʧʢʽ ʤʝʭʘʥʽʯʥʽ ʚʽʜʢʣʘʜʠ ʜʫʞʝ ʧʦʰʠʨʝʥʽ ʥʘ ʟʝʤʥʽʡ ʧʦʚʝʨʭʥʽ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʫ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʘʭ, ʨʦʟʯʠʥʘʭ ʽ ʙʝʪʦʥʘʭ. 

ɿʮʝʤʝʥʪʦʚʘʥʽ ʤʝʭʘʥʽʯʥʽ ʚʽʜʢʣʘʜʠ ʫʪʚʦʨʠʣʠʩʴ ʚʥʘʩʣʽʜʦʢ ʟʚ'ʷʟʫʚʘʥʥʷ 

ʩʠʧʢʠʭ ʚʽʜʢʣʘʜʽʚ ʧʨʠʨʦʜʥʠʤʠ ʚ'ʷʞʫʯʠʤʠ. 

ʇʽʩʢʦʚʠʢ ï ʱʽʣʴʥʘ ʧʦʨʦʜʘ, ʩʢʣʘʜʝʥʘ ʽʟ ʟʝʨʝʥ ʧʽʩʢʫ, ʩʢʨʽʧʣʝʥʠʭ ʚʘʧʥʦʤ, 

ʛʣʠʥʦʶ ʪʘ ʥ̔ʰʠʤʠ ʚ'ʷʞʫʯʠʤʠ. ʂʦʣʽʨ ʩʽʨʠʡ, ʞʦʚʪʠʡ; ɟm = 2500...2600 ʢʛ/ʤ
3
, 

Rʩʪ = 150...250 ʄʇʘ. ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ, ʜʣʷ ʟʚʝʜʝʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ, ʩʪʽʥ 

ʥʝʦʧʘʣʶʚʘʥʠʭ ʙʫʜʽʚʝʣʴ, ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ, ʧʽʜʣʦʛ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʪʨʦʪʫʘʨʥʠʭ 

ʧʣʠʪ. 

ʂʦʥʛʣʦʤʝʨʘʪ ï ʮʝ ʟʮʝʤʝʥʪʦʚʘʥʽ ʟʝʨʥʘ ʛʨʘʚʽʶ, ʘ ʙʨʝʢʯʽʷ ï ʟʮʝʤʝʥʪʦʚʘʥʽ 

ʟʝʨʥʘ ʧʨʠʨʦʜʥʦʛʦ ʱʝʙʝʥʶ. ʄʽʮʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʨʽʜ, ʟ ʷʢʠʭ ʚʦʥʠ 

ʩʢʣʘʜʘʶʪʴʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʙʫʪʦʚʠʡ ʢʘʤʽʥʴ, ʱʝʙʽʥʴ ʜʣʷ ʙʝʪʦʥʫ. 

ʍʽʤʽʯʥʽ ʦʩʘʜʠ ï ʮʝ ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʤʘʛʥʝʟʠʪʠ, ʘʥʛʽʜʨʠʪ, ʛʽʧʩ 

ɺʘʧʥʷʢʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʘʣʴʮʠʪʫ; ʢʦʣʽʨ ʚ ʦʩʥʦʚʥʦʤʫ ʙʽʣʠʡ, ʘʣʝ ʚʽʜ 

ʜʦʤʽʰʦʢ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ, ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʚʽʜʪʽʥʢʠ; 

ɟm = 1800...2600 ʢʛ/ʤ
3
, Rʩʪ = 10...150 ʄʇʘ. ʗʢʱʦ ʫ ʚʘʧʥʷʢʫ ʙʘʛʘʪʦ ʛʣʠʥʠ, ʪʦ ʡʦʛʦ 

ʥʘʟʠʚʘʶʪʴ ʤʝʨʛʝʣʝʤ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʘʧʥʘ ʽ 

ʮʝʤʝʥʪʫ, ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ, ʱʝʙʝʥʶ ʪʘ ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʠʪ. 

ɼʦʣʦʤʽʪ ʽ ʤʘʛʥʝʟʠʪ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʜʥʦʡʤʝʥʥʠʭ ʤʽʥʝʨʘʣʽʚ, 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ'ʷʞʫʯʠʭ ʽ ʚʦʛʥʝʪʨʠʚʢʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɻʽʧʩʦʚʠʡ ʢʘʤʽʥʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʽʥʝʨʘʣʫ ʛʽʧʩʫ. ʄ'ʷʢʘ ʛʽʨʩʴʢʘ ʧʦʛʦʜʘ; 

ɟm = 2000...2300 ʢʛ/ʤ
3
, Rʩʪ =30 ʄʇʘ. ʂʦʣʽʨ ʙʽʣʠʡ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʚ'ʷʞʫʯʠʭ ʨʝʯʦʚʠʥ. 

ɸʥʛʽʜʨʠʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʜʥʦʡʤʝʥʥʦʛʦ ʤʽʥʝʨʘʣʫ, ʢʦʣʽʨ ʙʽʣʠʡ: ʟ ʚʽʜʪʽʥʢʘʤʠ 

ʩʽʨʦʛʦ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚ'ʷʞʫʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʦʙʣʠʮʶʚʘʣʴʥʠʭ 

ʧʣʠʪ. 

ʆʨʛʘʥʦʛʝʥʥʽ ʚʽʜʢʣʘʜʠ ʫʪʚʦʨʠʣʠʩʷ ʚʥʘʩʣʽʜʦʢ ʚʽʜʢʣʘʜʘʥʥʷ ʧʘʥʮʝʨʽʚ 

ʤʦʨʩʴʢʠʭ ʚʦʜʦʨʦʩʪʝʡ  (ʬʽʪʦʛʝʥʥʽ) ʪʘ ʯʝʨʝʧʘʰʦʢ (ʟʦʦʛʝʥʥʽ). 

ɼʘ̔ʪʦʤʽʪ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʡʜʨʽʙʥ̔ ʰʠʭ ʧʘʥʮʝʨʽʚ ʜʽʘʪʦʤʽʪʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ; 

ɟm =400...1200 ʢʛ/ʤ
3
, ʢʦʣʽʨ ʙʽʣʠʡ, ʩʽʨʠʡ, ʞʦʚʪʫʚʘʪʠʡ. ʊʨʝʧʝʣ ʧʦʜʽʙʥʠʡ ʜʦ 

ʜʽʘʪʦʤʽʪʫ ʽ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʘʤʦʨʬʥʠʡ ʢʨʝʤʥʝʟʝʤ; ɟm = 350...800 ʢʛ/ʤ
3
. ɼʽʘʪʦʤʽʪ ʽ 

ʪʨʝʧʝʣ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʘʢʪʠʚʥʽ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʘʚʢʠ ʜʦ ʚ'ʷʞʫʯʠʭ ʽ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʚʠʨʦʙʽʚ. 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 57 

 

ʆʧʦʢʘ ʫʪʚʦʨʠʣʘʩʴ ʚʥʘʩʣʽʜʦʢ ʮʝʤʝʥʪʫʚʘʥʥʷ ʪʨʝʧʝʣʽʚ ʽ ʜʽʘʪʦʤʽʪʽʚ; 

ɟm = 600...1800 ʢʛ/ʤ
3
, Rʩʪ = 5...15 ʄʇʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʪʽʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʱʝʙʝʥʶ ʜʣʷ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ. 

ʂʨʝʡʜʘ ï ʙʽʣʘ ʤ'ʷʢʘ ʚʘʧʥʷʢʦʚʘ ʧʦʨʦʜʘ, ʤʦʨʩʴʢʠʡ ʦʩʘʜ ʟ ʯʝʨʝʧʘʰʦʢ ʪʘ 

ʽʥʰʠʭ ʥʘʡʧʨʦʩʪʽʰʠʭ ʪʚʘʨʠʥ, ʥʘ 90...98 % ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʉʘʉʆ3. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ, ʩʢʣʘ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʬʘʨʙ, ʟʘʤʘʟʦʢ ʪʦʱʦ. 

ɺʘʧʥʷʢ-ʯʝʨʝʧʘʰʥʠʢ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʝʨʝʧʘʰʦʢ, ʧʘʥʮʝʨʽʚ ʤʦʣʶʩʢʽʚ, 

ʟʮʝʤʝʥʪʦʚʘʥʠʭ ʚʘʧʥʦʤ ʟ ʜʦʤʽʰʢʘʤʠ ʛʣʠʥʠ, ʢʨʝʤʥʝʟʝʤʫ; ɟm =800...1800 ʢʛ/ʤ
3
, 

Rʩʪ = 0,4...15 ʄʇʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʘʤʝʥʽʚ ʽ ʚʝʣʠʢʠʭ ʙʣʦʢʽʚ 

ʜʣʷ ʩʪʽʥ. 

ʄʝʪʘʤʦʨʬʽʯʥʽ ʧʦʨʦʜʠ ʫʪʚʦʨʠʣʠʩʷ ʟ ʚʠʚʝʨʞʝʥʠʭ (ʤʘʛʤʘʪʠʯʥʠʭ) ʽ 

ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ ʚʥʘʩʣʽʜʦʢ ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʜʽʾ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. 

ɯʟ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʥʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʣʘʥʮʽ, 

ʤʘʨʤʫʨ, ʢʚʘʨʮʠʪ, ʛʥʝʡʩ. 

ɻʥʝʡʩ ʟʘ ʤʽʥʝʨʘʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʽ ʦʩʥʦʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʜʽʙʥʠʡ  

ʜʦ ʛʨʘʥʽʪʽʚ, ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʜʣʷ ʙʨʫʢʫʚʘʥʥʷ ʜʦʨʽʛ, 

ʚʣʘʰʪʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ, ʙʫʪʦʚʦʾ ʢʣʘʜʢʠ. 

ɻʣʠʥʷʩʪʽ ʩʣʘʥʮʽ ï ʱʽʣʴʥʽ ʽ ʪʚʝʨʜʽ ʧʦʨʦʜʠ ɟm = 2700...2800 ʢʛ/ʤ
3
, 

Rʩʪ = 50...240 ʄʇʘ, ʢʦʣʽʨ ʪʝʤʥʦ-ʩʽʨʠʡ, ʢʦʨʠʯʥʝʚʠʡ, ʣʝʛʢʦ ʨʦʟʢʦʣʶʶʪʴʩʷ ʥʘ 

ʧʣʘʩʪʠʥʢʠ. 

ʄʘʨʤʫʨ ʫʪʚʦʨʠʚʩʷ ʟ ʚʘʧʥʷʢʽʚ ʚʥʘʩʣʽʜʦʢ ʾʭʥʴʦʾ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ; 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʘʣʴʮʠʪʫ; ɟm = 2800 ʢʛ/ʤ
3
, Rʩʪ = 50...300 ʄʇʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʠʪ, ʘʣʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʽʥ 

ʤʦʞʝ ʽʥʪʝʥʩʠʚʥʦ ʢʦʨʦʜʫʚʘʪʠ ʧʽʜ ʜʽʻʶ ʢʠʩʣʦʪ. 

ʂʚʘʨʮʠʪ ï ʧʝʨʝʢʨʠʩʪʘʣʽʟʦʚʘʥʠʡ ʧʽʩʢʦʚʠʢ, ʢʦʣʽʨ ʙʽʣʠʡ, ʯʝʨʚʦʥʠʡ, ʪʝʤʥʦ-

ʚʠʰʥʝʚʠʡ; ɟm = 2650 ʢʛ/ʤ
3
, Rʩʪ = 100...500 ʄʇʘ, ʜʦʚʛʦʚʽʯʥʠʡ, ʤʦʨʦʟʦʩʪʽʡʢʠʡ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʪʘ ʷʢ ʙʫʪʦʚʠʡ ʢʘʤʽʥʴ, ʱʝʙʽʥʴ ʽ ʩʠʨʦʚʠʥʫ ʜʣʷ 

ʚʦʛʥʝʪʨʠʚʢʠʭ ʚʠʨʦʙʽʚ. 

 

 3.4 ɺʀɼʆɹʋɺɸʅʅʗ ʊɸ ʆɹʈʆɹʂɸ ʇʈʀʈʆɼʅʆɻʆ ʂɸʄɽʅʖ 

 

ʉʧʦʩʦʙʠ ʚʠʜʦʙʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʾʭʥʴʦʛʦ ʟʘʣʷʛʘʥʥʷ 

ʪʘ ʪʚʝʨʜʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʤʘʡʙʫʪʥʽʭ, ʚʠʨʦʙʽʚ. ʗʢʱʦ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ ʟʘʣʷʛʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ, ʪʦ ʾʤ ʚʠʜʦʙʫʚʘʶʪʴ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ ʚ 

ʢʘʨ'ʻʨʘʭ, ʛʣʠʙʠʥʥʽ ï ʰʘʭʪʥʠʤ ʩʧʦʩʦʙʦʤ. ʊʚʝʨʜʽ ʱʽʣʴʥʽ ʧʦʨʦʜʠ ʨʦʟʨʦʙʣʷʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʠʙʫʭʫ, ʙʫʨʦʢʣʠʥʦʚʠʤ ʩʧʦʩʦʙʦʤ ʪʘ ʚʨʫʙʦʚʠʤʠ ʤʘʰʠʥʘʤʠ. ɹʣʦʢʠ 

ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ ʚʠʜʦʙʫʚʘʶʪʴ ʤʘʰʠʥʘʤʠ ʟ ʧʠʣʘʤʠ, ʧʽʜ ʷʢʽ 

ʧʽʜʩʠʧʘʶʪʴ ʘʙʨʘʟʠʚʥʽ ʤʘʪʝʨʽʘʣʠ. ɺʽʜʜʽʣʝʥʽ ʚ̔ ʜ ʛʽʨʩʴʢʦʛʦ ʤʘʩʠʚʫ ʙʣʦʢʠ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʥʘ ʢʘʤʝʥʝʦʙʨʦʙʥʽ ʟʘʚʦʜʠ, ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʘʤʥʠʭ ʧʠʣ ʾʭ 

ʨʦʟʨʽʟʫʶʪʴ ʥʘ ʧʣʠʪʠ ʪʘ ʽʥʰʽ ʚʠʨʦʙʠ. 

ʉʝʨʝʜʥʽ ʪʘ ʤ'ʷʢʽ ʧʦʨʦʜʠ ʚʠʜʦʙʫʚʘʶʪʴ ʫ ʢʘʨ'ʻʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʤʝʥʝʨʽʟʘʣʴʥʠʭ ʤʘʰʠʥ, ʷʢʽ ʤʘʶʪʴ ʪʚʝʨʜʦʩʧʣʘʚʥʽ ʜʠʩʢʦʚʽ ʡ ʣʘʥʮʶʛʦʚʽ ʧʠʣʢʠ. 

ʂʨʽʧʠʣʴʥʽ ʙʣʦʢʠ ʯʠ ʛʦʪʦʚʽ ʜʨʽʙʥʦʰʪʫʯʥʽ ʚʠʨʦʙʠ ʚʠʨʽʟʘʶʪʴ ʧʦʪʦʢʦʚʠʤ ʤʝʪʦʜʦʤ. 

ɼʣʷ ʮʴʦʛʦ ʨʝʡʢʦʚʠʤ ʰʣʷʭʦʤ, ʧʨʦʢʣʘʜʝʥʠʤ ʫ ʢʘʨ'ʻʨʽ, ʨʫʭʘʶʪʴʩʷ ʢʘʤʝʥʝʨʽʟʘʣʴʥʽ 
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ʤʘʰʠʥʠ ʟ ʜʠʩʢʦʚʠʤʠ ʧʠʣʢʘʤʠ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʪʘ ʚʝʨʪʠʢʘʣʴʥʽ 

ʧʨʦʧʠʣʠ. ʉʭʝʤʫ ʨʦʙʦʪʠ ʪʘʢʦʾ ʤʘʰʠʥʠ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.4.1. 

 

 

 

ʈʠʩ. 3.4.1. ʉʭʝʤʘ ʨʦʙʦʪʠ 

ʢʘʤʝʥʝʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ: 

ʘ ï ʩʭʝʤʘ ʤʘʰʠʥʠ: 

1, 2 ï ʧʠʣʢʠ ʜʣʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʽʟʘʥʥʷ;  

ʙ ï ʩʭʝʤʘ ʚʠʧʠʣʶʚʘʥʥʷ 

ʢʘʤʝʥʽʚ ʫ ʢʘʨ'ʻʨʽ 

 

 

ɼʣʷ ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʚʠʨʦʙʽʚ ʧʨʠʨʦʜʥʦʤʫ ʢʘʤʝʥʶ ʥʘʜʘʶʪʴ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʬʘʢʪʫʨʠ (ʭʘʨʘʢʪʝʨʫ ʧʦʚʝʨʭʥʽ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʫʜʘʨʥʫ ʯʠ ʘʙʨʘʟʠʚʥʫ ʦʙʨʦʙʢʫ. 

ʋʜʘʨʥʘ ʦʙʨʦʙʢʘ ʧʦʣʷʛʘʻ ʚ ʦʙʢʦʣʶʚʘʥʥʽ ʧʦʚʝʨʭʥʽ ʢʘʤʝʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʘʤʝʥʝʪʝʩʘʣʴʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘ ʟʽ ʟʤʽʥʥʠʤʠ ʥʘʢʦʥʝʯʥʠʢʘʤʠ (ʨʠʩ. 3.4.2). 

 

 

 

ʈʠʩ. 3.4.2. ʂʘʤʝʥʝʪʝʩʘʣʴʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʦʙʢʦʣʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 

ʢʘʤʝʥʶ:  

ʘ ï ʧʥʝʚʤʘʪʠʯʥʠʡ ʤʦʣʦʪʦʢ;  

ʙ ï ʥʘʙʽʨ ʟʤʽʥʥʠʭ 

ʥʘʢʦʥʝʯʥʠʢʽʚ 

 

 

ɼʣʷ ʪʝʩʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʠʨʦʢʝ ʜʦʣʦʪʦ-ʩʢʘʨʧʝʣʴ, ʜʣʷ ʩʢʦʣʶʚʘʥʥʷ -

ʩʧʠʮʶ (ʛʦʩʪʨʝ ʜʦʣʦʪʦ), ʜʣʷ ʯʠʩʪʦʚʦʾ ʦʙʨʦʙʢʠ ʣʠʮʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ï ʙʫʯʘʨʜʫ ʟ 

ʩʝʨʝʜʥʴʦʶ ʯʠ ʜʨʽʙʥʦʶ ʥʘʩʽʯʢʦʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʤʦʞʥʘ ʜʽʩʪʘʪʠ ʪʘʢʽ ʬʘʢʪʫʨʠ: 

ʩʢʝʣʴʥʫ ʟ ʛʦʨʙʘʤʠ ʪʘ ʟʘʧʘʜʠʥʘʤʠ, ʷʢ ʟʘ ʧʨʠʨʦʜʥʦʛʦ ʨʦʟʢʦʣʶʚʘʥʥʷ ʧʦʨʦʜʠ; 

ʨʠʬʣʝʥʫ ʟ ʧʨʘʚʠʣʴʥʠʤ ʯʝʨʛʫʚʘʥʥʷʤ ʛʨʝʙʝʥʽʚ ʽ ʟʘʧʘʜʠʥ ʟʘʚʛʣʠʙʰʢʠ ʜʦ 2 ʤʤ; 

ʙʦʨʦʟʝʥʯʘʩʪʫ ʟ ʧʘʨʘʣʝʣʴʥʠʤʠ ʧʝʨʝʨʠʚʯʘʩʪʠʤʠ ʙʦʨʦʟʝʥʢʘʤʠ ʟʘʚʛʣʠʙʰʢʠ 

0,5...2,0 ʤʤ. 
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ɸʙʨʘʟʠʚʥʘ ʦʙʨʦʙʢʘ, ʢʨʽʤ ʟʛʘʜʘʥʦʛʦ ʨʦʟʧʠʣʶʚʘʥʥʷ, ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ 

ʬʨʝʟʝʨʫʚʘʥʥʷ, ʰʣʽʬʫʚʘʥʥʷ ʡ ʧʦʣʽʨʫʚʘʥʥʷ. ɺʥʘʩʣʽʜʦʢ ʘʙʨʘʟʠʚʥʦʾ ʦʙʨʦʙʢʠ ʤʦʞʥʘ 

ʜʽʩʪʘʪʠ ʪʘʢʽ ʬʘʢʪʫʨʠ: ʧʠʣʷʥʫ ï ʟ ʪʦʥʢʠʤʠ ʰʪʨʠʭʘʤʠ ʡ ʙʦʨʦʟʝʥʢʘʤʠ ʟʘʚʛʣʠʙʰʢʠ 

ʜʦ 2 ʤʤ; ʰʣʽʬʦʚʘʥʫ ï ʨʽʚʥʦʤʽʨʥʦ-ʰʦʨʩʪʢʫ ʟ ʛʣʠʙʠʥʦʶ ʨʝʣʴʻʬʫ ʜʦ 0,5 ʤʤ; 

ʣʦʱʝʥʫ ï ʛʣʘʜʝʥʴʢʫ ʦʢʩʘʤʠʪʦ-ʤʘʪʦʚʫ ʟ ʚʠʷʚʣʝʥʥʷʤ ʨʠʩʫʥʢʘ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ; 

ʧʦʣʽʨʦʚʘʥʫ ï ʛʣʘʜʝʥʴʢʫ ʟ ʜʟʝʨʢʘʣʴʥʠʤ ʙʣʠʩʢʦʤ. 

ʇʽʩʢʠ ʪʘ ʛʨʘʚʽʡʥʦ-ʧʽʩʢʦʚʽ ʩʫʤʽʰʽ ʚʠʜʦʙʫʚʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʢʩʢʘʚʘʪʦʨʽʚ, ʜʨʘʛʘʤʠ, ʟʝʤʣʝʯʝʨʧʘʣʢʘʤʠ, ʘ ʱʝʙʽʥʴ ʧʦʜʨʽʙʥʶʶʪʴ ʽ ʢʣʘʩʠʬʽʢʫʶʪʴ 

ʥʘ ʟʘʚʦʜʘʭ ʪʘ ʫ ʢʘʨ'ʻʨʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʨʦʙʘʨʦʢ ʪʘ ʨʽʟʥʠʭ ʩʦʨʪʫʚʘʣʴʥʠʭ 

ʘʧʘʨʘʪʽʚ. 

 

 3.5 ʄɸʊɽʈɯɸʃʀ ʊɸ ɺʀʈʆɹʀ ɿ ʇʈʀʈʆɼʅʆɻʆ ʂɸʄɽʅʖ 

 

ɻʨʫʙʦʦʙʨʦʙʣʝʥʽ ʤʘʪʝʨʽʘʣʠ (ʙʫʪʦʚʠʡ ʢʘʤʽʥʴ) ï ʮʝ ʢʫʩʢʠ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ 

ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʦʤ 150...500 ʤʤ, ʤʘʩʦʶ 20...40 ʢʛ. ʈʚʘʥʠʡ ʙʫʪ 

ʨʦʟʨʦʙʣʷʶʪʴ ʚʠʙʫʭʦʚʠʤ ʩʧʦʩʦʙʦʤ. ɹʫʪ ʧʦʚʠʥʝʥ ʤʘʪʠ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʥʝ 

ʤʝʥʰʝ ʥʽʞ 10 ʄʇʘ, ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʤ'ʷʢʰʝʥʥʷ ð ʥʝ ʥʠʞʯʝ ʥʽʞ 0,75. ɹʫʪʦʚʠʡ 

ʢʘʤʽʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʬʫʥʜʘʤʝʥʪʽʚ, ʧʽʜʧʽʨʥʠʭ ʩʪʽʥʦʢ, ʫ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ 

ʩʧʦʨʫʜʘʭ. 

ʂʘʤʽʥʥʷ ʪʘ ʙʣʦʢʠ ʜʣʷ ʩʪʽʥ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʦʟʧʠʣʶʚʘʥʥʷʤ ʧʦʨʠʩʪʠʭ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʆʩʥʦʚʥʽ ʨʦʟʤʽʨʠ ʢʘʤʝʥʽʚ: 490Ĭ240Ĭ188, 390Ĭ190Ĭ188 ʤʤ, 

ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʙʣʦʢʽʚ ï 1000...3000 ʤʤ. ɻʽʨʩʴʢʽ ʧʦʨʦʜʠ ʜʣʷ ʩʪʽʥʦʚʠʭ ʙʣʦʢʽʚ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʥʝ ʥʠʞʯʝ ʥʽʞ 25 ʄʇʘ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʥʝ 

ʥʠʞʯʝ 15 ʮʠʢʣʽʚ, ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʤ'ʷʢʰʝʥʥʷ ï ʥʝ ʥʠʞʯʝ 0,6. 

ʆʙʣʠʮʶʚʘʣʴʥʽ ʢʘʤʝʥʽ ʽ ʧʣʠʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʙʣʦʢʽʚ ʨʦʟʢʦʣʶʚʘʥʥʷʤ ʾʭ ʟ 

ʥʘʩʪʫʧʥʦʶ ʤʝʭʘʥʽʯʥʦʶ ʦʙʨʦʙʢʦʶ. ʇʣʠʪʠ ʙʫʚʘʶʪʴ ʧʠʣʷʥʠʤʠ ʽ ʪʝʩʘʥʠʤʠ, 

ʪʦʚʱʠʥʘ ʾʭ ï 6...140 ʤʤ, ʜʦʚʞʠʥʘ ï 300...2500, ʰʠʨʠʥʘ ï 200...1200 ʤʤ. ɺʠʛʣʷʜ 

ʚʠʨʦʙʽʚ ʜʣʷ ʤʫʨʫʚʘʥʥʷ ʽ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 3.5. 

 

 

 

ʈʠʩ. 3.5. ʂʦʣʦʪʽ ʪʘ 

ʧʠʣʷʥʽ ʚʠʨʦʙʠ ʜʣʷ 

ʤʫʨʫʚʘʥʥʷ ʽ 

ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ:  

1- ʦʙʣʠʮʶʚʘʣʴʥʽ 
ʧʣʠʪʠ: ʘ- ʪʝʩʘʥʽ; 

ʙ- ʧʠʣʷʥʽ;  

2- ʩʪʽʥʦʚʽ ʙʣʦʢʠ:   

ʘ- ʢʦʣʦʪʽ;           

ʙ- ʪʝʩʘʥʽ;           

ʚ- ʧʠʣʷʥʽ. 
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ʇʣʠʪʠ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʽ ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ: ʙʨʫʱʘʪʢʘ, 

ʢʦʣʦʪʠʡ ʽ ʙʫʣʠʞʥʠʡ ʢʘʤʽʥʴ, ʙʦʨʪʦʚʽ ʢʘʤʝʥʽ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʟ ʤʽʮʥʠʭ, ʱʽʣʴʥʠʭ ʽ 

ʪʚʝʨʜʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʤʘʻ ʙʫʪʠ ʙʽʣʴʰʝ ʥʽʞ 100 ʄʇʘ, 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʥʝ ʤʝʥʰʝ 100 ʮʠʢʣʽʚ. 

ʍʽʤʽʯʥʦ ʩʪʽʡʢʠʤʠ ʪʘ ʞʘʨʦʩʪʽʡʢʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʽ ʚʠʨʦʙʘʤʠ (ʮʝʛʣʘ, 

ʧʣʠʪʠ, ʙʨʫʩʢʠ, ʨʽʟʥʽ ʬʘʩʦʥʥʽ ʚʠʨʦʙʠ) ʬʫʪʝʨʫʶʪʴ ʘʧʘʨʘʪʠ ʪʘ ʫʩʪʘʥʦʚʢʠ, ʷʢʽ 

ʟʘʟʥʘʶʪʴ ʜʽʾ ʢʠʩʣʦʪ, ʣʫʛʽʚ, ʩʦʣʝʡ, ʛʘʟʽʚ, ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʽʚ. ɼʣʷ 

ʟʘʭʠʩʪʫ ʚʽʜ ʢʠʩʣʦʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʛʨʘʥʽʪ, ʩʽʻʥʽʪ, ʙʘʟʘʣʴʪ, ʘʥʜʝʟʠʪ, ʢʚʘʨʮʠʪ, 

ʜʽʦʨʠʪ, ʜʽʘʙʘʟ. ɼʣʷ ʞʘʨʦʩʪʽʡʢʠʭ ʚʠʨʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʟʘʣʴʪ, ʜʽʘʙʘʟ, ʪʫʬ; 

ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʜʽʾ ʣʫʛʽʚ ï ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ, ʤʘʨʤʫʨʠ, ʤʘʛʥʝʟʠʪʠ. ɿʘʛʘʣʴʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.5. 

 

ʊʘʙʣʠʮʷ 3.5 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ 

ʝʣʝʤʝʥʪʠ 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ ʟ 

ʧʨʠʨʦʜʥʦʛʦ  ʢʘʤʝʥʶ 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʛʽʨʩʴʢʽ   

ʧʦʨʦʜʠ 

ʌʫʥʜʘʤʝʥʪʠ 

 

ɹʫʪʦʚʠʡ ʢʘʤʽʥʴ, ʧʠʣʷʥʝ 

ʽ ʢʦʣʦʪʝ ʢʘʤʽʥʥʷ 

ʋʩʽ ʚʠʜʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

 

ɿʦʚʥʽʰʥʻ 

ʦʙʣʠʮʶʚʘʥʥʷ 
ʉʪʽʥʦʚʝ ʢʘʤʽʥʥʷ, ʙʣʦʢʠ 

ɺʘʧʥʷʢ, ʜʦʣʦʤʽʪ, ʪʫʬ, ʛʽʧʩʦʚʠʡ 

ʢʘʤʽʥʴ, ʧʽʩʢʦʚʠʢ 

 

ɺʥʫʪʨʽʰʥʻ   

ʦʙʣʠʮʶʚʘʥʥʷ 

 

ʆʙʣʠʮʶʚʘʣʴʥʽ ʧʣʠʪʢʠ, 

ʢʘʤʽʥʥʷ, ʧʨʦʬʽʣʴʥʽ 

ʝʣʝʤʝʥʪʠ         

ɻʨʘʥʽʪ, ʩʽʻʥʽʪ, ʛʘʙʨʦ, ʜʽʦʨʠʪ, 

ʣʘʙʨʘʜʦʨʠʪ, ʢʚʘʨʮʠʪ, ʪʫʬ, 

ʧʽʩʢʦʚʠʢ, ʤʘʨʤʫʨ, ʚʘʧʥʷʢ, 

ʘʥʛʽʜʨʠʪ, ʛʽʧʩʦʚʠʡ ʢʘʤʽʥʴ, 

ʪʨʘʚʝʨʪʠʥ, ʪʫʬ, ʙʨʝʢʯʽʷ, 

ʢʦʥʛʣʦʤʝʨʘʪ 

ʉʭʦʜʠ, ʧʣʦʱʘʜʢʠ, 

ʧʽʜʣʦʛʠ,   ʜʦʨʦʞʥʽ 

ʧʦʢʨʠʪʪʷ, 

ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʩʧʦʨʫʜʠ 

ʆʙʣʠʮʶʚʘʣʴʥʽ       

ʧʣʠʪʢʠ, ʧʨʦʬʽʣʴʥʽ 

ʝʣʝʤʝʥʪʠ 

ɻʨʘʥʽʪ, ʩʽʻʥʽʪ, ʜʽʦʨʠʪ, ʛʘʙʨʦ, 

ʙʘʟʘʣʴʪ, ʧʽʩʢʦʚʠʢ, ʱʽʣʴʥʠʡ 

ʚʘʧʥʷʢ, ʜʽʘʙʘʟ, ʜʦʣʦʤʽʪ 

 

ɺʥʫʪʨʽʰʥʽ ʩʭʦʜʠ, 

ʧʣʦʱʘʜʢʠ, ʧʽʜʣʦʛʠ 

ʉʭʽʜʮʽ, ʧʣʠʪʠ, ʙʣʦʢʠ, 

ʙʦʨʪʦʚʝ ʢʘʤʽʥʥʷ, 

ʙʨʫʱʘʪʢʘ, ʙʫʣʠʞʥʠʡ ʢʘ-

ʤʽʥʴ, ʱʝʙʽʥʴ, ʧʽʩʦʢ, ʚʘ-

ʣʫʥʠ 

 

ʄʘʨʤʫʨ, ʣʘʙʨʘʜʦʨʠʪ, ʛʨʘʥʽʪ 

 

ʂʠʩʣʦʪʦʪʨʠʚʢʽ  

ʦʙʣʠʮʶʚʘʥʥʷ, ʢʣʘʜʢʠ 
ʉʭʽʜʮʽ, ʧʣʠʪʠ 

ʂʚʘʨʮʠʪ, ʪʨʘʭʽʪ, ʘʥʜʝʟʠʪ, ʧʽʩ-

ʢʦʚʠʢ, ʙʘʟʘʣʴʪ, ʜʽʘʙʘʟ, ʛʨʘʥʽʪ 

ʃʫʛʦʩʪʽʡʢʽ ʦʙʣʠʮʶ-

ʚʘʥʥʷ, ʢʣʘʜʢʠ  

ʇʣʠʪʠ, ʢʘʤʽʥʥʷ,  

ʬʘʩʦʥʥʽ ʚʠʨʦʙʠ, ʙʣʦʢʠ, 

ʱʝʙʽʥʴ  

ɺʘʧʥʷʢ, ʜʦʣʦʤʽʪ, ʤʘʛʥʝʟʠʪ, 

ʧʽʩʢʦʚʠʢ 

ɾʘʨʦʩʪʽʡʢʽ   

ʦʙʣʠʮʶʚʘʥʥʷ, ʢʣʘʜʢʠ 
ʊʝ ʩʘʤʝ 

ɹʘʟʘʣʴʪ, ʜʽʘʙʘʟ, ʚʫʣʢʘʥʽʯʥʠʡ 

ʪʫʬ 
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 3.6 ɿɸʍʀʉʊ ʇʈʀʈʆɼʅʀʍ ʂɸʄ'ʗʅʀʍ ʄɸʊɽʈɯɸʃɯɺ ɺɯɼ 

ʈʋʁʅʋɺɸʅʅʗ 

 

ʂʘʤ'ʷʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ï 

ʙʘʛʘʪʦʨʘʟʦʚʝ ʟʚʦʣʦʞʝʥʥʷ, ʚʠʩʠʭʘʥʥʷ, ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʡ ʚʽʜʪʘʚʘʥʥʷ, ʜʽʾ 

ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜ ʽ ʧʦʚʽʪʨʷ, ʛʘʟʫ. ʅʘ ʥʠʭ ʪʘʢʦʞ ʜʽʶʪʴ ʙʘʢʪʝʨʽʾ, ʛʨʠʙʠ, ʤʦʭʠ, 

ʣʠʘhʡʥʠʢʠ, ʨʦʩʣʠʥʠ, ʚʦʜʦʨʦʩʪʽ, ʤʝʭʘʥʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʣʷ ʟʘʭʠʩʪʫ 

ʧʨʠʨʦʜʥʠʭ ʢʘʤ'ʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʪʘ ʭʽʤʽʯʥʽ ʩʧʦʩʦʙʠ. 

ɼʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʥʘʣʝʞʘʪʴ ʦʨʛʘʥʽʟʘʮʽʷ ʩʪʦʢʫ ʚʦʜʠ, ʥʘʜʘʥʥʷ ʚʠʨʦʙʘʤ 

ʛʣʘʜʢʦʾ ʧʦʚʝʨʭʥʽ. ɼʦ ʭʽʤʽʯʥʠʭ ï ʧʨʦʩʦʯʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʨʠʩʪʦʛʦ ʢʘʤʝʥʶ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʨʦʟʯʠʥʘʤʠ, ʷʢʽ ʫʱʽʣʴʥʶʶʪʴ ʧʦʚʝʨʭʥʶ, ʥʘʧʨʠʢʣʘʜ, ʧʦʢʨʠʚʘʶʪʴ 

ʥʘʛʨʽʪʫ ʧʦʚʝʨʭʥʶ ʢʘʤʝʥʶ ʦʣʽʬʦʶ, ʣʘʢʘʤʠ, ʤʽʥʝʨʘʣʴʥʠʤʠ ʤʘʩʣʘʤʠ, ʧʘʨʘʬʽʥʦʤ, 

ʛʽʜʨʦʬʦʙʽʟʫʶʯʠʤʠ ʢʨʝʤʥʽʡʦʨʛʘʥʽʯʥʠʤʠ ʨʽʜʠʥʘʤʠ ï ʝʪʠʣʩʠʣʽʢʦʥʘʪʦʤ ʥʘʪʨʽʶ 

ɻʂɾ-ʐ, ʤʝʪʠʣʤʠʣʽʢʦʥʘʪʦʤ ʥʘʪʨʽʶ ɻʂɾ-94. ʇʦʚʝʨʭʥʶ ʢʘʤʝʥʶ ʧʨʦʩʦʯʫʶʪʴ 

ʨʦʟʯʠʥʦʤ ʨʽʜʢʦʛʦ ʩʢʣʘ, ʘ ʧʽʩʣʷ ʧʨʦʩʠʭʘʥʥʷ ï ʨʦʟʯʠʥʦʤ ʭʣʦʨʠʜʫ ʢʘʣʴʮʽʶ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʻ ʬʣʶʘʪʫʚʘʥʥʷ, ʪʦʙʪʦ ʧʨʦʩʦʯʫʚʘʥʥʷ ʚʘʧʥʷʢʽʚ 

ʬʣʶʘʪʘʤʠ ï ʨʦʟʯʠʥʘʤʠ ʩʦʣʝʡ ʢʨʝʤʥʽʡ ʬʪʦʨʠʩʪʦʚʦʜʥʝʚʠʭ ʢʠʩʣʦʪ. ʌʣʶʘʪʠ 

ʚʩʪʫʧʘʶʪʴ ʚ ʨʝʘʢʮʽʶ ʟ ʢʘʣʴʮʠʪʦʤ ʽ ʫʪʚʦʨʶʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʢʘʤʝʥʶ ʥʝʨʦʟʯʠʥʥʽ 

ʩʧʦʣʫʢʠ. 

 

 3.7 ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ɯɿ ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ 

 

ʇʨʦʛʨʝʩʠʚʥʠʤ ʜʣʷ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʤʦʥʦʣʽʪʽʚ ʚʽʜ ʤʘʩʠʚʫ ʪʚʝʨʜʠʭ ʧʦʨʽʜ ʽ 

ʨʦʟʢʦʣʶʚʘʥʥʷ ʾʭ ʥʘ ʙʣʦʢʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʚʠʙʫʭʦʚʠʭ ʨʫʡʥʽʚʥʠʭ ʩʢʣʘʜʽʚ 

(ʅʈʉ). ɼʣʷ ʮʴʦʛʦ ʚ ʧʦʧʝʨʝʜʥʴʦ ʧʨʦʙʫʨʝʥʽ ʚ ʛʽʨʩʴʢʽʡ ʧʦʨʦʜʽ ʰʧʫʨʠ ʟʘʣʠʚʘʶʪʴ 

ʩʫʤʽʰ ʧʦʨʦʰʢʫ ʅʈʉ ʟ ʚʦʜʦʶ. ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʅʈʉ ʻ ʥʝʛʘʰʝʥʝ ʚʘʧʥʦ 

ʉʘʆ, ʷʢʝ ʧʨʠ ʛʽʜʨʘʪʘʮʽʾ ʫʪʚʦʨʶʻ ʛʘʰʝʥʝ ʚʘʧʥʦ ʉʘ(ʆʅ)2 ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙ'ʻʤʫ 

ʅʈʉ ʧʨʠʙʣʠʟʥʦ ʫʜʚʽʯʽ, ʱʦ ʚʠʢʣʠʢʘʻ ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʥʝ 

ʤʝʥʰʝ 40 ʄʇʘ. ʇʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʅʈʉ ʻ ʟʥʠʞʝʥʥʷ ʝʥʝʨʛʦ- ʪʘ 

ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʦʧʝʨʘʮʽʡ ʨʦʟʢʦʣʶʚʘʥʥʷ ʢʘʤʝʥʶ, ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʨʦʙʽʪ (ʮʝʡ 

ʤʝʪʦʜ ʥʘʟʠʚʘʶʪʴ Ăʪʠʭʠʤ ʚʠʙʫʭʦʤò), ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʾ ʜʦʚʢʽʣʣʷ (ʨʠʩ. 3.7.1). 

 

 

 

ʈʠʩ. 3.7.1. ɼʦʙʫʚʘʥʥʷ 

ʤʘʨʤʫʨʫ. 

 

ʆʙʣʠʮʶʚʘʣʴʥʝ ʢʘʤʽʥʥʷ ʡ ʧʣʠʪʠ, ʘ ʪʘʢʦʞ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʙʫʜʽʚʝʣʴʥʽ ʚʠʨʦʙʠ 

ʚʠʛʦʪʦʚʣʷʶʪʴ, ʨʦʟʧʠʣʶʶʯʠ ʙʣʦʢʠ (ʥʘʧʽʚʬʘʙʨʠʢʘʪʠ) ʘʙʦ ʚʜʘʶʯʠʩʴ ʜʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʧʠʣʶʚʘʥʥʷ ʟ ʤʘʩʠʚʫ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ. ʄʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ 

ʪʘʢʦʞ ʢʦʣʦʪʽ ʚʠʨʦʙʠ (ʨʠʩ. 3.7.2). 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 62 

 

 

    

 

ʈʠʩ. 3.7.2. ʆʙʣʠʮʶʚʘʥʥʷ 

ʧʨʠʨʦʜʥʠʤ ʢʘʤʝʥʝʤ. 

 

ɼʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʱʽʣʴʥʽ ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽ 

ʧʦʨʦʜʠ (ʛʨʘʥʽʪʠ (ʨʠʩ. 3.7.3), ʩʽʻʥʽʪʠ, ʛʘʙʨʦ ʪʦʱʦ) ʘʙʦ ʱʽʣʴʥʽ ʚʘʧʥʷʢʠ, ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ï ʧʦʨʦʜʠ ʩʝʨʝʜʥʴʦʾ ʪʚʝʨʜʦʩʪʽ: ʤʘʨʤʫʨʠ, ʧʦʨʠʩʪʽ 

ʚʘʧʥʷʢʠ (ʪʨʘʚʝʨʪʠʥ, ʯʝʨʝʧʘʰʥʠʢ), ʚʫʣʢʘʥʽʯʥʽ ʪʫʬʠ ʪʦʱʦ.  

 

 

 

ʈʠʩ. 3.7.3. ʆʙʣʠʮʶʚʘʣʴʥʽ 

ʧʣʠʪʠ ʽʟ ʛʨʘʥʽʪʫ. 

 

 ʎɽ ʎɯʂɸɺʆ   

 

... ʑʦ ʤʦʞʝ ʙʫʪʠ ʩʪʘʨʦʜʘʚʥʽʰʝ ʢʘʤʝʥʶ? ʎʝ ʛʦʣʦʚʥʠʡ ʧʦʤʽʯʥʠʢ ʣʶʜʠʥʠ. 

ʅʘʚʽʪʴ ʚʽʢ ʞʠʪʪʷ ʣʶʜʝʡ ʥʦʩʠʪʴ ʡʦʛʦ ʥʘʟʚʫ - ʢʘʤ'ʷʥʠʡ. ʂʨʘʩʠʚʘ ʪʝʢʩʪʫʨʘ 

ʤʘʨʤʫʨʽʚ, ʛʨʘʥʽʪʽʚ, ʙʘʟʘʣʴʪʽʚ ʪʘ ʜʽʘʙʘʟʽʚ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʦʙʣʠʮʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, 

ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ, ʩʪʘʥʮʽʡ ʤʝʪʨʦé 

... ʉʘʤʠʡ ʩʪʘʨʦʜʘʚʥʽʡ ʙʫʜʠʥʦʢ, ʷʢʠʡ ʚʜʘʣʦʩʷ ʟʥʘʡʪʠ, ʙʫʚ ʟʙʫʜʦʚʘʥʠʡ 

57 000 ʨʦʢʽʚ ʥʘʟʘʜ. ʁʦʛʦ ʟʘʣʠʰʢʠ ʟʥʘʡʜʝʥʽ ʥʝʜʘʣʝʢʦ ʚʽʜ ʚʦʜʦʩʧʘʜʫ ʂʘʣʝʤʙʦ ʚ 

ʈʦʜʝʟʽʾ (ɸʬʨʠʢʘ). ʈʦʜʝʟʽʡʩʴʢʠʡ ʙʫʜʠʥʦʢ ʷʚʣʷʚ ʩʦʙʦʶ ʤʘʣʝʥʴʢʫ ʢʘʤôʷʥʫ ʙʫʜʦʚʫ 

ʟʽ ʩʪʽʥʘʤʠ, ʜʚʝʨʠʤʘ ʽ ʜʘʭʦʤ. 

... ʄʦʩʪʦʚʽ ʽ ʪʨʦʪʫʘʨʠ ʛʦʣʦʚʥʦʾ ʚʫʣʠʮʽ ʉʘʨʜʘ ï ʜʘʚʥʴʦʾ ʩʪʦʣʠʮʽ ʃʽʜʽʾ 

ʰʠʨʠʥʦʶ ʚ 20 ʤʝʪʨʽʚ ʙʫʣʠ ʚʠʢʣʘʜʝʥʽ  ʧʣʠʪʘʤʠ ʽʟ ʤʘʨʤʫʨʫ. ɺʟʜʦʚʞ ʚʩʽʻʾ ʚʫʣʠʮʽ 

ʪʷʛʥʫʣʘʩʷ ʢʨʘʩʠʚʘ ʢʦʣʦʥʘʜʘ, ʪʘʢʦʞ ʟʨʦʙʣʝʥʘ ʽʟ ʤʘʨʤʫʨʫ.  

... ɿʙʝʨʝʛʣʠʩʷ ʨʫʾʥʠ ʙʫʜʽʚʝʣʴ  ʽʟ ʧʽʱʘʥʠʢʘ ʩʪʘʨʦʜʘʚʥʴʦʾ ʮʠʚʽʣʽʟʘʮʽʾ ï 

ʩʪʦʣʠʮʽ ʥʘʙʘʪʝʾʚ, ʤʽʩʪʘ ʇʝʪʨʠ (ɯɯɯ ï ɯɯ ʩʪʦʣʽʪʪʷ ʜʦ ʥʘʰʦʾ ʝʨʠ).  

... ɼʦ ʥʘʰʠʭ ʜʥʽʚ ʩʪʦʾʪʴ ʥʘ ʻʛʠʧʝʪʩʴʢʽʡ ʟʝʤʣʽ ʩʘʤʘ ʚʝʣʠʢʘ ʽʟ ʧʽʨʘʤʽʜ ï 

ʫʩʠʧʘʣʴʥʠʮʷ ʍʫʬʫ (ʧʦ-ʛʨʝʮʴʢʽ ʍʝʦʧʩʘ), ʷʢʘ ʩʧʦʨʫʜʞʫʚʘʣʘʩʷ ʥʘ ʧʨʦʪʷʟʽ ʤʘʡʞʝ 

ʜʚʦʭ ʜʝʩʷʪʠʣʽʪʴ. ɺʦʥʘ ʟʘʡʤʘʻ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 53,5 ʛʝʢʪʘʨʽʚ, ʩʪʦʨʦʥʘ ʢʚʘʜʨʘʪʫ 

ʧʽʨʘʤʽʜʠ ʍʝʦʧʩʘ ʜʦʨʽʚʥʶʻ 233 ʤ, ʚʠʩʦʪʘ ï 147 ʤ. ɺ ʟʥʘʤʝʥʠʪʫ ʧʽʨʘʤʽʜʫ 

ʚʢʣʘʜʝʥʦ ʙʣʠʟʴʢʦ 2,6 ʤʽʣʴʡʦʥʽʚ ʤ
3 
ʢʘʤʝʥʽʚ, 2,2 ʤʽʣʴʡʦʥʘ ʧʣʠʪ ʧʦʨʠʩʪʦʛʦ 

ʚʘʧʥʷʢʫ. ʇʣʠʪʠ ʫʢʣʘʜʝʥʽ ʙʝʟ ʨʦʟʯʠʥʫ ʽ ʪʨʠʤʘʶʪʴʩʷ ʪʽʣʴʢʠ ʟʘʚʜʷʢʠ ʚʣʘʩʥʦʾ ʚʘʛʠ. 
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... ʆʜʥʽʻʶ ʽʟ ʥʝʡʤʦʚʽʨʥʠʭ ʩʧʦʨʫʜ ʙʫʚ ʟʙʫʜʦʚʘʥʠʡ ʚ ʩʝʨʝʜʠʥʽ V ʩʪʦʣʽʪʪʷ ʜʦ 

ʥʘʰʦʾ ʝʨʠ ʘʨʭʽʪʝʢʪʦʨʦʤ ʃʽʙʦʥʦʤ ʭʨʘʤ ɿʝʚʩʘ ʟ ʡʦʛʦ ʚʨʘʞʘʶʯʠʤʠ 34 

ʤʘʨʤʫʨʦʚʠʤʠ  ʢʦʣʦʥʘʤʠ. 

... ʅʝʙʘʛʘʪʦ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʟʥʘʡʜʝʪʴʩʷ ʤʽʩʪ ʚʽʢʫ ʙʽʣʴʰ ʧʦʚʘʞʥʽʰʦʛʦ, ʥʽʞ 

ʂʠʾʚ. ʇʽʚʪʦʨʘ ʩʪʦʣʽʪʪʷ ʩʪʦʾʪʴ ʚʽʥ ʥʘʜ ʢʨʫʯʘʤʠ ʩʠʚʦʛʦ ɼʥʽʧʨʘ. ɯʩʪʦʨʽʷ ʧʠʰʝʪʴʩʷ 

ʥʝ ʪʽʣʴʢʠ ʥʘ ʧʝʨʛʘʤʝʥʪʘʭ, ʚʦʥʘ ʢʘʨʙʫʻʪʴʩʷ ʚ ʢʘʤʝʥʽ. ʂʘʤ'ʷʥʠʡ ʣʽʪʦʧʠʩ ʂʠʻʚʘ 

ʚʝʣʠʢʠʡ ʽ ʧʦʚʯʘʣʴʥʠʡ, ʚʽʥ ʟʜʘʪʥʠʡ ʨʦʟʧʦʚʽʩʪʠ ʙʘʛʘʪʦ ʮʽʢʘʚʦʛʦ. ɺ ʂʠʻʚʽ ʻ 

ʩʧʦʨʫʜʘ,  ʚʽʢ ʷʢʦʾ ʥʘʣʽʯʫʻ ʤʘʡʞʝ 1000 ʣʽʪ. ɰʾ ʟʘʢʣʘʚ ʚ 1037 ʨʦʮʽ ʚʝʣʠʢʠʡ ʢʥʷʟʴ 

ʂʠʾʚʩʴʢʠʡ ʗʨʦʩʣʘʚ ʄʫʜʨʠʡ ʥʘ ʯʝʩʪʴ ʧʝʨʝʤʦʛʠ ʥʘʜ ʚʦʡʦʚʥʠʯʠʤʠ ʢʦʯʽʚʥʠʢʘʤʠ-

ʧʝʯʝʥʽʛʘʤʠ. ʊʫʪ ʚʽʜʙʫʚʘʣʠʩʷ ʮʝʨʝʤʦʥʽʾ ñʧʦʩʘʜʞʝʥʥʷ ʧʦʩʣʽʚò, ʪʫʪ ʟʙʠʨʘʣʠʩʷ 

ʂʠʾʚʩʴʢʽ ʚʽʯʘ, ʪʫʪ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʧʝʨʰʘ ʥʘ ʈʫʩʽ ʙʽʙʣʽʦʪʝʢʘ. ɺʠʜʘʪʥʠʤ 

ʧʘʤôʷʪʥʠʢʦʤ ʢʘʤôʷʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʷʚʣʷʻʪʴʩʷ ʉʦʬʽʾʚʩʴʢʠʡ ʩʦʙʦʨ ʚ ʂʠʻʚʽ, ʷʢʠʡ 

ʩʧʦʯʘʪʢʫ ʤʘʚ 13 ʢʫʧʦʣʽʚ. ʉʦʬʽʾʚʩʴʢʠʡ ʩʦʙʦʨ ʙʫʣʦ ʟʙʫʜʦʚʘʥʦ ʚ ʍɯɯ ʚʽʮʽ. ʊʝʧʝʨ 

ʮʝʡ ʛʨʘʥʜʽʦʟʥʠʡ ʧʘʤôʷʪʥʠʢ ʘʨʭʽʪʝʢʪʫʨʠ ʷʚʣʷʻʪʴʩʷ ʩʘʤʦʶ ʩʪʘʨʦʜʘʚʥʴʦʶ 

ʢʘʤôʷʥʦʶ ʩʧʦʨʫʜʦʶ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʇʣʦʱʘ ʩʦʙʦʨʫ ï 1250 ʤ
2
 (ʙʝʟ ʜʨʫʛʦʛʦ 

ʧʦʚʝʨʭʫ), ʘ ʚʠʩʦʪʘ ï 38 ʤ. ʅʘ ʙʫʜʽʚʥʠʮʪʚʦ ʩʦʙʦʨʫ ʚʠʪʨʘʯʝʥʦ ʜʦ 10 000 ʤ
3
 

ʢʘʤʝʥʷ ï ʤʽʩʮʝʚʦʛʦ ʚʘʧʥʷʢʫ. ɺ ʩʦʙʦʨ ʤʦʛʣʦ ʧʦʤʽʩʪʠʪʠʩʷ ʜʦ 3 ʪʠʩʷʯ ʯʦʣʦʚʽʢ ï 

ʤʘʡʞʝ ʚʩʝ ʥʘʩʝʣʝʥʥʷ ʤʽʩʪʘ ʪʦʛʦ ʯʘʩʫ. 

... ʂʥʠʛʠ ʥʘʡʩʪʘʨʽʰʦʾ ʙʽʙʣʽʦʪʝʢʠ ʩʚʽʪʫ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʛʣʠʥʠ. 

... ɯʩʥʫʶʪʴ ʙʫʜʽʚʣʽ, ʩʪʽʥʠ ʽ ʜʘʭʠ ʷʢʠʭ ʟʨʦʙʣʝʥʽ ʧʦʚʥʽʩʪʶ ʽʟ ʩʦʣʽ. ɿ ʥʠʭ 

ʧʦʙʫʜʦʚʘʥʦ ʩʝʣʠʱʝ ʊʝʭʘʩʽ (ʉʘʭʘʨʘ) ʧʦʙʣʠʟʫ ʥʘʡʙʘʛʘʪʰʦʛʦ ʨʦʜʦʚʠʱʘ ʢʘʤôʷʥʦʾ 

ʩʦʣʽ. ʎʝ ʦʜʥʝ ʽʟ ʩʘʤʠʭ ʟʘʩʫʰʣʠʚʠʭ ʥʘ ʟʝʤʣʽ ʤʽʩʮʴ, ʽ ʩʦʣʷʥʠʤ ʙʫʜʽʚʣʷʤ ʥʝ 

ʟʘʛʨʦʞʫʻ ʥʝʙʝʟʧʝʢʘ ʨʦʟʯʠʥʠʪʠʩʷ ʚʽʜ ʜʦʱʫ. 

 ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

1. ʑʦ ʪʘʢʝ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ ʪʘ ʤʽʥʝʨʘʣ? 

2. ɼʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ. 

3. ʗʢ ʫʪʚʦʨʠʣʠʩʴ ʛʣʠʙʠʥʥʽ ʚʠʚʝʨʞʝʥʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ? 

4. ɼʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʘʤʦʨʬʽʯʥʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ? 

5. ʅʘʟʚʽʪʴ ʚʠʣʠʪʽ ʤʘʛʤʘʪʠʯʥʽ ʧʦʨʦʜʠ. 

6. ʗʢ ʫʪʚʦʨʠʣʠʩʷ ʦʩʘʜʦʚʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ? 

7. ɼʝ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʘʧʥʷʢʠ, ʛʨʘʥʽʪʠ, ʣʘʙʨʘʜʦʨʠʪʠ, ʤʘʨʤʫʨ, 
ʙʘʟʘʣʴʪ, ʜʽʘʙʘʟ? 

8. ʗʢʽ ʦʩʥʦʚʥʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʢʚʘʨʮʠʪʫ, ʪʫʬʫ, ʛʨʘʥʽʪʫ? 

9. ʗʢ ʟʘʭʠʩʪʠʪʠ ʢʘʤôʷʥʽ ʚʠʨʦʙʠ ʚʽʜ ʨʫʡʥʫʚʘʥʥʷ? 

10. ɿ ʯʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʫʪʦʚʠʡ ʢʘʤʽʥʴ? 

11. ʏʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʢʘʤʽʥʴ, ʷʢʱʦ ʡʦʛʦ 

ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ 150 ʄʇʘ, ʘ ʫ ʥʘʩʠʯʝʥʦʤʫ ʚʦʜʦʶ -

100 ʄʇʘ? 

12. ʏʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʢʘʤʽʥʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʽʥʦʚʦʛʦ ʙʣʦʢʫ, ʷʢʱʦ 
ʙʣʦʢ ʨʦʟʤʽʨʘʤʠ 3000Ĭ1000Ĭ150 ʤʤ ʤʘʻ ʤʘʩʫ 900 ʢʛ? 

13. ʆʙˇʨʫʥʪʫʡʪʝ ʚʠʙʽʨ ʢʘʤʝʥʶ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʠʪ ʚ ʦʬʽʩʽ 

ʬʽʨʤʠ? 
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ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

ɯɯɯ.1. ( ʩʠʨʦʚʠʥʘ) 

 

ɯ. ɺʠʙʝʨʽʪʴ ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ ʜʣʷ ʩʪʽʥʦʚʠʭ ʢʘʤʝʥʽʚ  ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ. 

 1) ʛʨʘʥʽʪ; 2) ʯʝʨʝʧʘʰʥʠʢ; 3) ʜʽʦʨʠʪ. 

ɯɯ. ɺʠʙʝʨʽʪʴ ʤʘʪʝʨʽʘʣ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʮʦʢʦʣʶ ʙʫʜʠʥʢʫ ʫ ʚʦʣʦʛʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ? 

 1) ʛʽʧʩ; 2) ʤʘʨʤʫʨ; 3) ʢʚʘʨʮʠʪ. 

ɯɯɯ. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʬʫʪʝʨʦʚʦʯʥʠʭ ʧʣʠʪ ʜʦʤʝʥʥʦʾ 

ʧʝʯʽ? 

 1) ʤʘʨʤʫʨ;  2) ʛʨʘʥʽʪ; 3) ʙʘʟʘʣʴʪ. 

ɯV. ɿ ʷʢʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʤʘʪʝʨʽʘʣ ʜʣʷ ʪʝʧʣʦʽʟʦʣʷʮʽʾ? 

 1) ʪʨʝʧʝʣ; 2) ʛʨʘʥʽʪ; 3) ʧʽʩʦʢ; 4) ʤʘʨʤʫʨ. 

V. ɿ ʷʢʦʾ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʦʙʣʠʮʶʚʘʣʴʥʽ ʧʣʠʪʠ ʜʣʷ ʩʪʽʥ? 

 1) ʛʨʘʥʽʪ; 2) ʤʘʨʤʫʨ; 3) ʜʽʦʨʠʪ; 4) ʙʘʟʘʣʴʪ. 

Vɯ. ɼʣʷ ʞʘʨʦʩʪʽʡʢʦʾ  ʢʣʘʜʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ... 

 1) ʙʘʟʘʣʴʪ; 2) ʚʘʧʥʷʢ; 3) ʪʫʬ; 4) ʛʽʧʩ. 

Vɯɯ. ʅʘʟʚʽʪʴ ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ ʛʨʫʧʠ ʚʠʚʝʨʞʝʥʠʭ ʛʣʠʙʠʥʥʠʭ. 

 1) ʧʽʩʢʦʚʠʢ;   2) ʤʘʨʤʫʨ; 3) ʛʨʘʥʽʪ. 

Vɯɯɯ. ɼʦ ʷʢʦʾ ʛʨʫʧʠ ʥʘʣʝʞʠʪʴ ʣʘʙʨʘʜʦʨʠʪ? 

 1) ʛʣʠʙʠʥʥʽ ʚʠʚʝʨʞʝʥʽ; 2) ʦʩʘʜʦʚʽ; 3) ʤʝʪʘʤʦʨʬʽʯʥʽ. 

ɯʍ. ɼʦ ʭʽʤʽʯʥʠʭ ʦʩʘʜʦʚʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚʽʜʥʦʩʠʪʴʩʷ... 

 1) ʧʽʩʢʦʚʠʢ; 2) ʛʨʘʥʽʪ; 3) ʚʘʧʥʷʢ; 4) ʧʝʨʣʽʪ. 

ʍ. ʗʢʘ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʝʪʘʤʦʨʬʽʯʥʠʭ? 

 1) ʢʨʝʡʜʘ; 2) ʛʨʘʥʽʪ; 3) ʤʘʨʤʫʨ; 4) ʛʽʧʩ. 

  

ɯɯɯ.2. ( ʚʠʛʦʪʦʚʣʝʥʥʷ) 

 

ɯ. ʅʘʟʚʽʪʴ ʩʧʦʩʽʙ ʨʦʟʨʦʙʢʠ ʪʚʝʨʜʠʭ ʛʽʨʩʴʢʠʭ ʩʧʦʨʫʜ. 

1) ʤʘʰʠʥʘʤʠ ʟ ʢʘʥʘʪʥʠʤʠ ʧʠʣʢʘʤʠ; 

2) ʙʫʨʦʧʽʜʨʠʚʥʠʡ ʩʧʦʩʽʙ; 

3) ʢʘʤʝʥʝʨʽʟʘʣʴʥʠʡ ʩʧʦʩʽʙ. 

ɯɯ. ɻʽʜʨʦʤʝʭʘʥʽʯʥʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʘ ʨʦʟʨʦʙʠʪʠ... 

 1) ʧʽʩʦʢ; 2) ʤʘʨʤʫʨ;  3) ʛʨʘʥʽʪ. 

ɯɯɯ. ɺʥʘʩʣʽʜʦʢ ʷʢʦʾ ʨʦʟʨʦʙʢʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʰʣʽʬʦʚʘʥʫ ʧʦʚʝʨʭʥʶ? 

 1) ʘʙʨʘʟʠʚʥʘ; 2) ʫʜʘʨʥʘ; 3) ʢʘʤʝʥʝʨʽʟʘʣʴʥʦʾ ʤʘʰʠʥʠ. 

ɯV. ʗʢʠʡ ʚʠʜ ʬʘʢʪʫʨʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʫʜʘʨʥʦʾ ʦʙʨʦʙʢʠ ʢʘʤʝʥʶ? 

 1) ʰʣʽʬʦʚʘʥʘ; 2) ʜʟʝʨʢʘʣʴʥʘ; 3) ʩʢʝʣʴʥʘ; 4) ʣʦʱʝʥʘ. 

V. ɸʙʨʘʟʠʚʥʘ ʦʙʨʦʙʢʘ ʧʝʨʝʜʙʘʯʘʻ... 

1) ʪʝʩʘʥʥʷ; 2) ʧʦʣʽʨʫʚʘʥʥʷ; 3) ʩʢʦʣʶʚʘʥʥʷ. 
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Vɯ. ʅʘʟʚʽʪʴ ʚʠʜ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʟʘʭʦʜʫ ʟʘʭʠʩʪʫ ʧʨʠʨʦʜʥʠʭ ʧʘʤôʷʪʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. 

1) ʧʨʦʩʦʯʫʚʘʥʥʷ ʭʣʦʨʠʜʦʤ ʢʘʣʴʮʽʶ; 

2) ʧʦʣʽʨʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ; 

3) ʬʣʶʘʪʫʚʘʥʥʷ. 

Vɯɯ. ʉʧʦʩʽʙ ʬʣʶʘʪʫʚʘʥʥʷ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ... 

1) ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʟʘʭʦʜʫ; 2) ʬʽʟʠʢʦ ʭʽʤʽʯʥʦʛʦ ʟʘʭʦʜʫ. 

Vɯɯɯ. ʇʦʷʩʥʽʪʴ ʚ ʯʦʤʫ ʟʘʢʣʶʯʘʻʪʴʩʷ ʩʧʦʩʽʙ ʬʣʶʘʪʫʚʘʥʥʷ. 

1) ʦʙʨʦʙʢʘ ʢʨʝʤʥʝʬʪʦʨʠʜʦʤ ʤʘʛʥʽʶ; 

2) ʧʨʦʩʦʯʫʚʘʥʥʷ ʨʦʟʯʠʥʦʤ ʭʣʦʨʠʜʫ ʥʘʪʨʽʶ; 

3) ʧʦʢʨʠʚʘʥʥʷ ʦʣʽʬʦʶ. 

ɯʍ. ɺ ʯʦʤʫ ʧʦʣʷʛʘʻ ʩʧʦʩʽʙ ʛʽʜʨʦʬʦʙʽʟʘʮʽʾ? 

1) ʧʨʦʩʦʯʫʚʘʥʥʷ ʨʽʜʢʠʤ ʩʢʣʦʤ; 

2) ʧʨʦʩʦʯʫʚʘʥʥʷ ʢʨʝʤʥʝʬʪʦʨʠʜʦʤ ʘʣʶʤʽʥʽʶ; 

3) ʥʘʥʝʩʝʥʥʷ ʢʨʝʤʥʽʡʦʨʛʘʥʽʯʥʠʭ ʨʽʜʠʥ. 

ʍ. ɼʨʘʛʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʦʙʫʚʘʥʥʷ... 

 1) ʛʨʘʚʽʶ;  

2) ʛʨʘʥʽʪʫ;  

3) ʚʘʧʥʷʢʫ;  

4) ʙʘʟʘʣʴʪʫ.  

 

 

ɯɯɯ.3. ( ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ. ʅʘʟʚʽʪʴ ʪʚʝʨʜʽʩʪʴ ʢʚʘʨʮʫ ʟʘ ʄʦʦʩʦʤ. 

 1) ñ6ò ; 2) ñ7ò ; 3) ñ2ò ; 4) ñ5ò. 

ɯɯ. ʉʢʘʞʽʪʴ ʷʢʠʡ ʤʽʥʝʨʘʣ ʤʘʻ ʪʚʝʨʜʽʩʪʴò1ò? 

 1) ʢʚʘʨʮ; 2) ʧʦʣʴʦʚʽ ʰʪʘʪʠ;  3) ʪʘʣʴʢ; 4) ʢʦʨʫʥʜ. 

ɯɯɯ. ɺʢʘʞʽʪʴ ʚʽʜʩʦʪʦʢ ʢʚʘʨʮʫ ʫ ʛʨʘʥʽʪʽ. 

 1) 20 é 40 %; 2) 40 é 70 %; 3) 5 é 10 %. 

ɯV. ʗʢʫ ʤʽʮʥʽʩʪʴ ʧʨʠ ʩʪʠʩʢʫ ʤʦʞʝ ʚʠʪʨʠʤʘʪʠ ʛʘʙʨʦ? 

 1) 200é400 ʄʇʘ;  

2) 100é200 ʄʇʘ;  

3) 400é600 ʄʇʘ. 

V. ʗʢʫ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ ʤʘʶʪʴ ʙʘʟʘʣʴʪʠ? 

 1) 2800 ʢʛ/ʤ
3
; 2) 3300 ʢʛ/ʤ

3
;  3) 3000 ʢʛ/ʤ

3
. 

Vɯ. ʅʘʟʚʽʪʴ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ ʧʝʤʟʠ? 

 1) 300-600 ʢʛ/ʤ
3
;
   

2) 700...1400 ʢʛ/ʤ
3
;  

3) 100é300 ʢʛ/ʤ
3
. 

Vɯɯ. ʗʢʫ ʤʽʮʥʽʩʪʴ ʧʨʠ ʩʪʠʩʢʫ ʤʦʞʫʪʴ ʚʠʪʨʠʤʘʪʠ ʧʽʩʢʦʚʠʢʠ? 

 1) 250...400 ʄʇʘ;   

2) 200...600 ʄʇʘ;   

3) 150...250 ʄʇʘ. 
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Vɯɯɯ. ɺʠʟʥʘʯʪʝ ʢʽʣʴʢʽʩʪʴ ʛʨʘʥʽʪʥʦʛʦ ʱʝʙʝʥʶ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʧʨʠʚʝʟʪʠ ʜʣʷ 

ʚʣʘʰʪʫʚʘʥʥʷ ʙʫʪʦʚʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 10 ʤ ʟʘʚʜʦʚʞʢʠ, 100 ʩʤ ʟʘʚʰʠʨʰʢʠ ʽ 1 ʤ 

ʟʘʚʛʣʠʙʰʢʠ. ʉʝʨʝʜʥʷ ʛʫʩʪʠʥʘ ʱʝʙʝʥʶ 2000 ʢʛ/ʤ
3
 ? 

 1) 20 ʪ; 2) 2 ʪ; 3) 0,2 ʪ; 4) 200 ʪ. 

ɯʍ. ɺʠʟʥʘʯʪʝ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ ʛʨʘʥʽʪʫ, ʷʢʱʦ ʢʘʤʽʥʴ ʤʘʩʦʶ 500 ʛ ʚʠʪʽʩʥʠʚ ʚʦʜʠ 

250 ʩʤ
3
 . 

 1) 500 ʢʛ/ʤ
3
 ; 2) 2000 ʢʛ/ʤ

3
; 3) 1250 ʢʛ/ʤ

3
 . 

ʍ. ɯʟ ʚʘʧʥʷʢʫ ʚʠʧʠʣʷʣʠ ʢʫʙʠʢ ʟʽ ʩʪʦʨʦʥʦʶ 10 ʩʤ, ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʡʦʛʦ 

1800 ʢʛ/ʤ
3
. ɺʠʟʥʘʯʪʝ ʤʘʩʫ ʢʫʙʠʢʘ. 

 1) 1,8  ʢʛ; 2) 18 ʢʛ; 3) 5,5 ʢʛ;  4) 55 ʢʛ. 

 

ɯɯɯ.4. ( ʨʦʟʤʽʨʠ) 

 

ɯ. ʗʢʽ ʤʘʢʩʠʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ? 

 1) 500 ʤʤ; 2) 150 ʤʤ; 3) 800 ʤʤ; 4) 300 ʤʤ. 

ɯɯ. ʑʝʙʽʥʴ ʤʘʻ ʤʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ... 

 1) 150 ʤʤ; 2) 5 ʤʤ; 3) 2,5 ʤʤ; 4) 100 ʤʤ. 

ɯɯɯ. ʗʢʽ ʨʦʟʤʽʨʠ ʟʝʨʝʥ ʧʽʩʢʫ? 

 1) 6...8 ʤʤ; 2) 0,16...5 ʤʤ; 3) 0,16...3 ʤʤ. 

ɯV.  ʅʘʟʚʽʪʴ ʤʘʢʩʠʤʘʣʴʥʫ ʤʘʩʫ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ? 

 1) 40 ʢʛ; 2) 20 ʢʛ; 3) 30 ʢʛ; 4) 50 ʢʛ. 

V. ʗʢʽ ʨʦʟʤʽʨʠ ʤʦʞʫʪʴ ʤʘʪʠ ʢʘʤʝʥʽ ʟ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʜʣʷ ʢʣʘʜʢʠ ʩʪʽʥ? 

1) 250 Ĭ 120 Ĭ 65 ʤʤ; 

2) 250 Ĭ 250 Ĭ 138 ʤʤ; 

3) 390 Ĭ 190 Ĭ 188 ʤʤ; 

4) 490 Ĭ 240 Ĭ 188 ʤʤ. 

Vɯ .ʗʢʘ ʤʘʢʩʠʤʘʣʴʥʘ ʤʘʩʘ ʢʘʤʝʥʶ ʜʣʷ ʢʣʘʜʢʠ ʩʪʽʥ? 

 1) 40 ʢʛ; 2) 16 ʢʛ; 3) 24 ʢʛ; 4) 50 ʢʛ. 

Vɯɯ. ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʫʙʦʦʙʨʦʙʥʠʡ ʤʘʪʝʨʽʘʣ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʨʦʟʤʽʨʘʤʠ 

150...500 ʤʤ? 

 1) ʧʽʩʦʢ; 2) ʱʝʙʽʥʴ; 3) ʙʣʦʢʠ; 4) ʙʫʪ. 

Vɯɯɯ. ʊʨʦʪʫʘʨʥʽ ʧʣʠʪʠ ʟ ʰʘʨʫʚʘʪʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʘʶʪʴ ʪʦʚʱʠʥʫ... 

 1) 10...20 ʤʤ; 2) 40...150 ʤʤ; 3) 200...250 ʤʤ; 4) 4...40 ʤʤ. 

ɯʍ. ɺʠʩʦʪʘ ʙʦʨʪʦʚʠʭ ʢʘʤʝʥʽʚ ʽʟ ʛʨʘʥʽʪʫ ʪʘ ʩʽʻʥʽʪʫ ʥʦʚʠʥʘ ʙʫʪʠ... 

 1) 300...400 ʤʤ;  

2) 100...200 ʤʤ;  

3) 30...50 ʤʤ;  

4) 200...500 ʤʤ. 

ʍ. ʊʦʚʱʠʥʘ ʧʠʣʷʥʠʭ ʧʣʠʪ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ... 

 1) 200...300 ʤʤ;  

2) 6...140 ʤʤ;  

3) 20...60 ʤʤ;  

4) 100...200 ʤʤ. 
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ɯɯɯ.5. (ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ. ɺʘʤ ʥʝʦʙʭʽʜʥʦ ʚʣʘʰʪʫʚʘʪʠ ʙʫʪʦʙʝʪʦʥʥʠʡ ʬʫʥʜʘʤʝʥʪ. ʗʢʫ ʛʽʨʩʴʢʫ ʧʦʨʦʜʫ 

ʟʘʩʪʦʩʦʚʫʻʪʝ ʜʣʷ ʙʫʪʦʚʦʛʦ ʢʘʤʝʥʶ? 

 1) ʤʘʨʤʫʨ; 2) ʛʽʧʩʦʚʠʡ ʢʘʤʽʥʴ; 3) ʛʨʘʥʽʪ; 4) ʚʝʨʤʠʢʫʣʽʪ. 

ɯɯ. ʇʦʤʽʨʢʫʡʪʝ, ʷʢʘ ʟ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʥʘʡʢʨʘʱʝ ʧʽʜʽʡʜʝ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʩʪʽʥʦʚʠʭ ʙʣʦʢʽʚ. 

 1) ʚʘʧʥʷʢ; 2) ʤʘʨʤʫʨ; 3) ʛʨʘʥʽʪ; 4) ʜʽʘʙʘʟ. 

ɯɯɯ. ʗʢʫ ʟ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʣʠʪ ʟʦʚʥʽʰʥʴʦʛʦ 

ʦʙʣʠʮʶʚʘʥʥʷ? 

 1) ʢʚʘʨʮʠʪ; 2) ʤʘʨʤʫʨ; 3) ʛʽʧʩʦʚʠʡ ʢʘʤʽʥʴ; 4) ʧʝʨʣʽʪ. 

ɯV. ɼʣʷ ʧʣʠʪ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʫ ʛʽʨʩʴʢʫ 

ʧʦʨʦʜʫ... 

 1) ʢʚʘʨʮʠʪ; 2) ʤʘʨʤʫʨ; 3) ʛʨʘʥʽʪ; 4) ʙʘʟʘʣʴʪ. 

V. ɼʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʯʠʩʪʽʰʝ ʚʩʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ... 

 1) ʜʽʘʙʘʟ; 2) ʛʽʧʩʦʚʠʡ ʢʘʤʽʥʴ; 3) ʤʘʨʤʫʨ; 4) ʪʫʬ. 

Vɯ. ʇʣʠʪʠ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʚ ʜʦʤʝʥʥʠʭ ʧʣʝʯʘʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ... 

 1) ʤʘʨʤʫʨʫ; 2) ʣʘʙʨʘʜʦʨʠʪʫ; 3) ʛʽʧʩʦʚʦʛʦ ʢʘʤʝʥʁ ; 4) ʜʽʘʙʘʟʫ. 

Vɯɯ. ʇʣʠʪʠ ʜʣʷ ʧʦʢʨʠʪʪʷ ʧʽʜʣʦʛ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ... 

 1) ʛʨʘʥʽʪʫ; 2) ʪʫʬʫ; 3) ʛʽʧʩʫ; 4) ʚʝʨʤʠʢʫʣʽʪʫ. 

Vɯɯɯ. ʗʢʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʠʩʣʦʪʦʩʪʽʡʢʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ? 

 1) ʢʚʘʨʮʠʪ; 2) ʚʘʧʥʷʢ; 3) ʛʽʧʩ; 4) ʘʥʜʝʟʠʪ. 

ɯʍ. ʇʦʤʽʨʢʫʡʪʝ, ʜʣʷ ʷʢʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

 1) ʩʪʽʥʠ; 2) ʬʫʥʜʘʤʝʥʪʠ; 3) ʦʙʣʠʮʶʚʘʥʥʷ. 

ʍ. ʉʪʽʥʠ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʪʘʢʦʾ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ, ʷʢ... 

 1) ʛʨʘʥʽʪ; 2) ʣʘʙʨʘʜʦʨʠʪ; 3) ʪʫʬ; 4) ʙʘʟʘʣʴʪ. 
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ʊʝʤʘ 4. ʂɽʈɸʄɯʏʅɯ ʄɸʊɽʈɯɸʃʀ ɯ ɺʀʈʆɹʀ 
 

 4.1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ 

 

ʂʝʨʘʤʽʯʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ, ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʽʟ ʛʣʠʥʠʩʪʠʭ 

ʤʘʩ ʾʭ ʬʦʨʤʫʚʘʥʥʷʤ, ʩʫʰʽʥʥʷʤ ʽ ʚʠʧʘʣʶʚʘʥʥʷʤ. ʎʽ ʩʪʘʨʦʜʘʚʥʽ ʰʪʫʯʥʽ 

ʙʫʜʽʚʝʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʽʡ 

ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʫʞʝ ʰʠʨʦʢʦ  

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ: ʜʣʷ ʢʣʘʜʢʠ ʪʘ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ, ʥʘʩʪʠʣʫ 

ʧʽʜʣʦʛʠ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ, ʪʝʧʣʦ- ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ 

ʚʠʨʦʙʽʚ, ʣʝʛʢʠʭ ʥʘʧʦʚʥʶʚʘʯʽʚ ʙʝʪʦʥʽʚ ʪʦʱʦ. 

ʂʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ï ʥʘʡʜʘʚʥʽʰʽ ʟ ʫʩʽʭ ʰʪʫʯʥʠʭ ʢʘʤôʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɺʠʧʫʩʢ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ ʧʦʣʦʚʠʥʫ ʦʙʩʷʛʫ ʚʠʨʦʙʥʠʮʪʚʘ ʚʩʽʭ 

ʩʪʽʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʂʝʨʘʤʽʯʥʽ ʦʙʣʠʮʶʚʘʣʴʥʽ ʧʣʠʪʢʠ ʡ ʜʦʩʽ ʣʠʰʘʶʪʴʩʷ 

ʦʩʥʦʚʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʦʧʦʨʷʜʞʝʥʥʷ ʩʘʥʽʪʘʨʥʠʭ ʚʫʟʣʽʚ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʧʨʠʤʽʱʝʥʴ. ʅʝ ʚʪʨʘʪʠʣʠ ʩʚʦʛʦ ʟʥʘʯʝʥʥʷ ʡ ʢʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʦʙʣʠʮʶʚʘʥʥʷ ʙʫʜʽʚʝʣʴ.  

ʂʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ  ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ. 

ɿʘʛʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʽ 4.1.  

ɿʘ ʚʠʜʦʤ ʧʦʚʝʨʭʥʽ ʢʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

ʛʣʘʟʫʨʦʚʘʥʽ ʽ ʥʝʛʣʘʟʫʨʦʚʘʥʽ; ʦʜʥʦʢʦʣʴʦʨʦʚʽ, ʙʘʛʘʪʦʢʦʣʴʦʨʦʚʽ ʽ ʟ ʤʘʣʶʥʢʦʤ; ʟ 

ʛʣʘʜʝʥʴʢʦʶ ʧʦʚʝʨʭʥʝʶ ʪʘ ʨʝʣʴʻʬʥʽ. 

ɿʘ ʩʪʨʫʢʪʫʨʦʶ ʯʝʨʝʧʢʘ ʢʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʧʦʨʠʩʪʽ, ʦɦ ʧʦʛʣʠʥʘʶʪʴ ʧʦʥʘʜ 5 % ʚʦʜʠ, ʪʘ ʱʽʣʴʥʽ ï ʤʝʥʰʝ 5 %. ɼʦ 

ʧʦʨʠʩʪʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʩʪʽʥʦʚʽ ʚʠʨʦʙʠ, ʯʝʨʝʧʠʮʷ, ʦʙʣʠʮʶʚʘʣʴʥʽ ʧʣʠʪʢʠ ʜʣʷ ʩʪʽʥ, 

ʟʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ, ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʚʠʨʦʙʠ, ʬʘʷʥʩʦʚʽ ʩʘʥʽʪʘʨʥʦ-

ʪʝʭʥʽʯʥʽ ʚʠʨʦʙʠ ʪʦʱʦ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʚʦʥʠ ʤʘʶʪʴ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʟʘ ʤʘʩʦʶ 

8...20 %, ʘʙʦ 14...36 % ʟʘ ʦʙôʻʤʦʤ. ʅʘ ʟʣʦʤʽ ʚʦʥʠ ʤʘʶʪʴ ʟʝʤʣʠʩʪʠʡ ʚʠʛʣʷʜ, 

ʰʦʨʩʪʢʫ ʧʦʚʝʨʭʥʶ, ʧʨʠ ʫʜʘʨʽ ʚʠʜʘʶʪʴ ʛʣʫʭʠʡ ʟʚʫʢ. 

ʑʽʣʴʥʽ, ʮʝ ï ʧʣʠʪʢʠ ʜʣʷ ʧʽʜʣʦʛ, ʢʣʽʥʢʝʨʥʘ ʮʝʛʣʘ, ʬʘʨʬʦʨʦʚʽ ʩʘʥʽʪʘʨʥʦ-

ʪʝʭʥʽʯʥʽ ʚʠʨʦʙʠ. ɺʦʥʠ ʤʘʶʪʴ ʙʣʠʩʢʫʯʠʡ ʟʣʦʤ, ʛʣʘʜʝʥʴʢʫ ʧʦʚʝʨʭʥʶ, ʧʨʠ ʫʜʘʨʽ 

ʚʠʜʘʶʪʴ ʯʠʩʪʠʡ ʜʟʚʽʥʢʠʡ ʟʚʫʢ. 

ɿʘ ʙʫʜʦʚʦʶ ʯʝʨʝʧʢʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʦʛʦ ʪʝʢʩʪʫʨʫ, ʨʦʟʨʽʟʥʷʶʪʴ ʛʨʫʙʫ 

(ʥʝʦʜʥʦʨʽʜʥʫ ʢʨʫʧʥʦʟʝʨʥʠʩʪʫ) ʪʘ ʪʦʥʢʫ (ʦʜʥʦʨʽʜʥʫ ʜʨʽʙʥʦʟʝʨʥʠʩʪʫ) ʢʝʨʘʤʽʢʫ. 

ɹʽʣʴʰʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʮʝʛʣʘ, ʢʘʤʝʥʽ, ʯʝʨʝʧʠʮʷ) 

ʚʽʜʥʦʩʷʪʴ ʜʦ ʛʨʫʙʦʾ ʧʦʨʠʩʪʦʾ ʢʝʨʘʤʽʢʠ ʟ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷʤ 5...15 %. ɼʦʨʦʞʥʶ ʪʘ 

ʢʠʩʣʦʪʦʪʨʠʚʢʫ ʮʝʛʣʫ, ʢʘʥʘʣʽʟʘʮʽʡʥʽ ʪʨʫʙʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ ʛʨʫʙʦʾ ʱʽʣʴʥʦʾ 

ʢʝʨʘʤʽʢʠ ʟ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷʤ ʥʝ ʚʠʱʝ 10 %. ɿʘ ʪʦʥʢʫ ʧʦʨʠʩʪʫ ʢʝʨʘʤʽʢʫ 

ʚʚʘʞʘʶʪʴ ʚʠʨʦʙʠ ʽʟ ʬʘʷʥʩʫ ʽ ʤʘʡʦʣʽʢʠ, ʟʘ ʪʦʥʢʫ ʱʽʣʴʥʫ ï ʚʠʨʦʙʠ ʟ ʬʘʨʬʦʨʫ ʽ 

ʜʝʷʢʽ ʚʦʛʥʝʪʨʠʚʢʽ, ʢʠʩʣʦʪʦʪʨʠʚʢʽ ʽ ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʡʥʽ ʢʝʨʘʤʽʯʥʽ ʤʘʪʝʨʽʘʣʠ.  
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ɿʘ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʢʝʨʘʤʽʯʥʽ  ʤʘʪʝʨʽʘʣʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʤʘʪʝʨʽʘʣʠ, 

ʦʜʝʨʞʘʥʽ ʧʣʘʩʪʠʯʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ, ʥʘʧʽʚʩʫʭʠʤ ʧʨʝʩʫʚʘʥʥʷʤ ʘʙʦ ʢʣʽʥʢʝʨʥʠʤ 

ʩʧʦʩʦʙʦʤ. 

ʊʘʙʣʠʮʷ 4.1 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʢʝʨʘʤʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ 

ʇʨʠʟʥʘʯʝʥʥʷ 

ʢʝʨʘʤʽʢʠ 

ʉʪʨʫʢʪʫʨʘ 

ʯʝʨʝʧʢʘ 
ɺʠʜ ʢʝʨʘʤʽʢʠ 

ʄʘʪʝʨʽʘʣʠ ʽ 

ʚʠʨʦʙʠ 
ʉʠʨʦʚʠʥʘ 

ʉʪʽʥʦʚʘ 

 

ʇʦʨʠʩʪʘ,  

ʧʫʩʪʦʪʽʣʘ 

ʊʝʨʘʢʦʪʘ 

 

ʎʝʛʣʘ,      

ʢʘʤʝʥʽ, ʙʣʦʢʠ, 

ʧʘʥʝʣʽ 

ɻʣʠʥʘ, ʧʽʩʦʢ,   

ʜʦʤʽʰʢʠ 

ʆʙʣʠʮʶʚʘʣʴʥʘ 

ʬʘʩʘʜʥʘ 

ʇʦʨʠʩʪʘ 

  

ʊʝʨʘʢʦʪʘ, 

ʬʘʷʥʩ, 

ʛʣʘʟʫʨʦʚʘʥʘ. 

ʘʥʛʦʙʦʚʘʥʘ 

 

ʇʣʠʪʢʠ,     

ʮʝʛʣʘ, 

ʢʠʣʠʤʦʚʘ  

ʢʝʨʘʤʽʢʘ 

 

ɻʣʠʥʘ, ʧʽʩʦʢ,   

ʧʦʣʴʦʚʠʡ ʰʧʘʪ, 

ʢʘʦʣʽʥ 

ʆʙʣʠʮʶʚʘʣʴʥʘ 

ʚʥʫʪʨʽʰʥʷ 
è         

ʌʘʷʥʩ, 

ʛʣʘʟʫʨʦʚʘʥʘ 

ʇʣʠʪʢʠ, 

ʬʘʩʦʥʥʽ ʜʝʪʘʣʽ 
ʊʝ ʩʘʤʝ 

ʇʦʢʨʽʚʝʣʴʥʘ è ʊʝʨʘʢʦʪʘ ʏʝʨʝʧʠʮʷ ɻʣʠʥʘ, ʧʽʩʦʢ 

 ɼʣʷ ʧʝʨʝ-

ʢʨʠʪʪʽʚ 

 ʇʦʨʠʩʪʘ, 

ʧʦʨʦʞʥʠʩʪʘ 

  

è 
ʂʘʤʝʥʽ, ʙʣʦʢʠ 

 

ʊʝ ʩʘʤʝ 

ʊʝʧʣʦʽʟʦʣʷʮʽʡʥʘ ʊʝ ʩʘʤʝ ʇʦʨʦʞʥʠʩʪʘ 

ʂʝʨʘʤʟʠʪ, 

ʮʝʛʣʘ, ʧʣʠʪʠ, 

ʘʛʣʦʧʦʨʠʪ 

ʃʝʛʢʦʧʣʘʚʢʘ 

ʛʣʠʥʘ, ʪʨʝʧʝʣ, 

ʜʽʘʪʦʤʽʪ 

ɺʦʛʥʝʪʨʠʚʢʘ 
ʇʦʨʠʩʪʘ, 

ʱʽʣʴʥʘ 

ʂʨʝʤʥʝʟʝʤʠ-

ʩʪʦ- ʤʘʛʥʝʟʽ-

ʘʣʴʥʘ 

ʎʝʛʣʘ, ʢʘʤʝʥʽ 

ɺʦʛʥʝʪʨʠʚʢʘ  

ʛʣʠʥʘ, ʰʘʤʦʪ,   

ʢʘʦʣʽʥ, ʢʚʘʨʮʠʪ, 

ʜʦʣʦʤʽʪ, ʤʘʛʥʝʟʠʪ 

ʂʠʩʣʦʪʦʩʪʽʡʢʘ ʑʽʣɹʥʘ 
ʌʘʨʬʦʨ, 

ʬʘʷʥʩ 

ʎʝʛʣʘ,    

ʧʣʠʪʢʠ, ʪʨʫʙʠ, 

ʬʘʩʦʥʥʽ 

ʚʠʨʦʙʠ 

ɺʦʛʥʝʪʨʠʚʢʘ 

ʛʣʠʥʘ, ʢʚʘʨʮ, 

ʧʦʣʴʦʚʠʡ ʰʧʘʪ, 

ʰʘʤʦʪ 

 

ɼʦʨʦʞʥʷ  

 

è  

 

ʑʽʣʴʥʘ  

 ʎʝʛʣʘ 

(ʢʣʽʥʢʝʨ) 
 ʊʫʛʦʧʣʘʚʢʽ ʛʣʠʥʠ 

ʉʘʥʽʪʘʨʥʦ-

ʪʝʭʥʽʯʥʽ ʚʠʨʦʙʠ 

ʇʦʨʠʩʪʘ, 

ʱʽʣʴʥʘ 

ʌʘʷʥʩ, ʥʘʧʽʚ 

ʬʘʨʬʦʨ  

ʋʤʠʚʘʣʴʥʠʢʠ, 

ʫʥʽʪʘʟʠ, ʚʘʥʥʠ 

 ɻʣʠʥʘ, ʢʘʦʣʽʥ, 

ʧʽʩʦʢ 

ʊʨʫʙʠ ʊʝ ʩʘʤʝ ʊʝʨʘʢʦʪʘ 

ɼʨʝʥʘʞʥʽ 

ʪʨʫʙʠ 

ʢʘʥʘʣʽʟʘʮʽʡʥʽ 

ʪʨʫʙʠ 

ɻʣʠʥʘ, ʧʽʩʦʢ 

ʐʘʤʦʪ,     ʢʘʦʣʽʥ, 

ʚʦʛʥʝʪʨʠʚʢʘ   ʛʣʠ-

ʥʘ, ʧʽʩʦʢ 

ɼʝʢʦʨʘʪʠʚʥʘ  è 

ʌʘʷʥʩ, 

ʬʘʨʬʦʨ, 

ʤʘʡʦʣʽʢʘ, 

ʪʝʨʘʢʦʪʘ  

 

ɼʝʢʦʨʘʪʠʚʥʽ 

ʜʝʪʘʣʽ  

ɻʣʠʥʘ, ʢʘʦʣʽʥ, 

ʧʽʩʦʢ,        

ʧʦʣʴʦʚʠʡ ʰʧʘʪ.  
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 4.2 ʉʀʈʆɺʀʅɸ ɼʃʗ  ɺʀʈʆɹʅʀʎʊɺɸ ʂɽʈɸʄɯʂʀ 

 

ɻʦʣʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʢʠ ʝ ʨʽʟʥʽ ʛʣʠʥʷʩʪ̔  ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ. ɻʣʠʥʠ ï ʮʝ ʧʨʦʜʫʢʪʠ ʤʝʭʘʥʽʯʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟ 

ʦʩʥʦʚʥʠʤ ʧʦʨʦʜʦʫʪʚʦʨʶʶʯʠʤ ʤʽʥʝʨʘʣʦʤ ï ʢ ʘ ʦ ʣ ʽ ʥ ʽ ʪ ʦ ʤ. ʍʘʨʘʢʪʝʨʥʘ 

ʚʣʘʩʪʠʚʽʩʪʴ ʛʣʠʥʠ ï ʧʣʘʩʪʠʯʥʽʩʪʴ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. ɿʘ ʧʣʘʩʪʠʯʥʽʩʪʶ ʛʣʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʽ, ʩʝʨʝʜʥʴʦ-, ʧʦʤʽʨʥʦ- ʪʘ ʤʘʣʦʧʣʘʩʪʠʯʥʽ. 

ʏʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚ ʛʣʠʥʽ ʯʘʩʪʠʥʦʢ ʨʦʟʤʽʨʦʤ ʤʝʥʰ ʷʢ 0,005 ʤʤ, ʪʠʤ 

ʚʠʘɦ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʪʠʤ ʙʽʣʴʰʝ ʧʦʪʨʽʙʥʦ ʚʦʜʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʣʠʥʷʥʦʛʦ ʪʽʩʪʘ, 

ʱʦ ʩʧʨʠʯʠʥʶʻ ʟʥʘʯʥʫ ʫʩʘʜʢʫ ʧʨʠ ʩʫʰʽʥʥʽ ʽ ʚʠʧʘʣʶʚʘʥʥʽ. ʋʩʘʜʢʦʶ ʥʘʟʠʚʘʶʪʴ 

ʟʤʝʥʰʝʥʥʷ ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ ʪʘ ʦʙ'ʻʤʫ ʚ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʪʘ ʚʠʧʘʣʶʚʘʥʥʷ. 

ʇʦʚʽʪʨʷʥʘ ʫʩʘʜʢʘ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 2...12 %, ʚʦʛʥʝʚʘ ʩʪʘʥʦʚʠʪʴ 2...8 %. 

ɿʘ ʚʦʛʥʝʪʨʠʚʢʽʩʪʶ ʛʣʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ. ʚʦʛʥʝʪʨʠʚʢʽ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʧʣʘʚʣʝʥʥʷ ʧʦʥʘʜ 1580 Áʉ, ʪʫʛʦʧʣʘʚʢʽ ï 1350...1580 Áʉ, ʣʝʛʢʦʧʣʘʚʢʽ ï ʤʝʥʰʝ 

1350 ʉ. 

ʍʘʨʘʢʪʝʨʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʛʣʠʥ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʭʦʜʠʪʠ ʚ ʢʘʤʝʥʝʧʦʜʽʙʥʠʡ 

ʩʪʘʥ. ʂʦʣʽʨ ʛʣʠʥʷʥʦʛʦ ʯʝʨʝʧʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʫ ʽ ʢʽʣʴʢʦʩʪʽ ʦʢʩʠʜʽʚ ʫ ʛʣʠʥʽ. 

ʑʦʙ ʧʦʣʽʧʰʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʦʨʤʫʚʘʣʴʥʠʭ ʤʘʩ ʽ ʥʘʜʘʪʠ 

ʧʝʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʘʤ, ʜʦ ʛʣʠʥ ʚʚʦʜʷʪʴ ʨʽʟʥʽ ʜʦʙʘʚʢʠ; ʩʧʽʩʥʶʚʘʯʽ, 

ʧʦʨʦʫʪʚʦʨʶʚʘʯʽ, ʧʣʘʚʥʽ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ ʪʦʱʦ. 

ʉʧʽʩʥʶʚʘʣʴʥʽ ʜʦʙʘʚʢʠ ʚʚʦʜʷʪʴ ʫ ʢʝʨʘʤʽʯʥʫ ʤʘʩʫ, ʱʦʙ ʟʥʠʟʠʪʠ 

ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʟʤʝʥʰʠʪʠ ʫʩʘʜʢʫ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʣʘʢ, ʟʦʣʫ, ʰʘʤʦʪ, 

ʧʽʩʦʢ, ʜʝʛʽʜʨʘʪʦʚʘʥʫ ʛʣʠʥʫ. 

ʇʣʘʚʥʽ ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʚʠʧʘʣʶʚʘʥʥʷ ʡ ʩʧʽʢʘʥʥʷ ʛʣʠʥʠ. ʎʝ ʧʦʣʴʦʚʽ 

ʰʧʘʪʠ, ʜʦʣʦʤʽʪ, ʤʘʛʥʝʟʠʪ ʪʦʱʦ. 

ʇʘʨʦʫʪʚʦʨʶʚʘʣʴʥʽ ʜʦʙʘʚʢʠ ʚʚʦʜʷʪʴ, ʱʦʙ ʦʜʝʨʞʘʪʠ ʣʝʛʢʽ ʚʠʨʦʙʠ. ʊʘʢʠʤʠ 

ʜʦʙʘʚʢʘʤʠ  ̒ʤʘʛʥʝʟʠʪ, ʢʨʝʡʜʘ, ʜʦʣʦʤʽʪ, ʪʠʨʩʘ, ʚʫʛʽʣʣʷ, ʪʦʨʬ, ʣʽʛʥʽʥ. 

ʇʣʘʩʪʠʬʽʢʫʶʯʽ ʜʦʙʘʚʢʠ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʧʣʘʩʪʠʯʥʦʩʪʽ; ʜʦ ʥʠʭ 

ʥʘʣʝʞʘʪʴ ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʽ ʛʣʠʥʠ, ʙʝʥʪʦʥʽʪʠ, ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, 

ʩʫʣʴʬʽʪʥʦ-ʩʧʠʨʪʦʚʘ ʙʘʨʜʘ. 

ʑʦʙ ʧʦʣʽʧʰʠʪʠ ʜʝʢʦʨʘʪʠʚʥʠʡ ʚʠʛʣʷʜ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, 

ʧʦʚʝʨʭʥʶ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ ʧʦʢʨʠʚʘʶʪʴ ʛʣʘʟʫʨ'ʶ ʯʠ ʘʥʛʦʙʦʤ. 

ɻʣʘʟʫʨ (ʧʦʣʠʚʘ) ï ʮʝ ʩʢʣʦʧʦʜʽʙʥʝ ʧʦʢʨʠʪʪʷ, ʟʘʚʪʦʚʰʢʠ 0,1...0,2 ʤʤ, 

ʚʠʛʦʪʦʚʣʝʥʝ ʟ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ, ʢʘʦʣʽʥʫ, ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ, ʜʦʣʦʤʽʪʫ, 

ʤʘʛʥʝʟʠʪʫ, ʦʢʩʠʜʽʚ ʤʝʪʘʣʽʚ, ʥʘʥʝʩʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʨʦʙʫ ʽ ʟʘʢʨʽʧʣʝʥʠʡ 

ʚʠʧʘʣʶʚʘʥʥʷʤ. ɻʣʘʟʫʨʽ ʙʫʚʘʶʪʴ ʧʨʦʟʦʨʽ ʽ ʛʣʫʭʽ (ʝʤʘʣʽ), ʙʝʟʙʘʨʚʥʽ ʽ ʟʘʙʘʨʚʣʝʥʽ, 

ʛʣʷʥʩʦʚʽ ʽ ʤʘʪʦʚʽ, ʪʫʛʦʧʣʘʚʢʽ ʽ ʣʝʛʢʦʧʣʘʚʢʽ. 

ɸʥʛʦʙ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʙʽʣʦʾ ʘʙʦ ʢʦʣʴʦʨʦʚʦʾ ʛʣʠʥʠ, ʥʘʥʦʩʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ 

ʚʠʨʦʙʫ ʪʦʥʢʠʤ ʰʘʨʦʤ 0,25...0,4 ʤʤ ʟʘʚʪʦʚʰʢʠ ʽ ʚʠʧʘʣʶʶʪʴ. ɿʘʙʘʨʚʣʝʥʘ 

ʧʦʚʝʨʭʥʷ ʩʪʘʻ ʤʘʪʦʚʦʶ.  
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 4.3 ɺʀʈʆɹʅʀʎʊɺʆ ʂɽʈɸʄɯʏʅʀʍ ɺʀʈʆɹɯɺ 

 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ, ʚʠʨʦʙʣʷʶʪʴ ʾʭ 

ʟʘ ʻʜʠʥʦʶ ʧʦʨʽʚʥʷʥʦ ʧʨʦʩʪʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʩʭʝʤʦʶ (ʨʠʩ. 4.3): ʜʦʙʫʚʘʥʥʷ 

ʩʠʨʦʚʠʥʠ, ʧʽʜʛʦʪʦʚʢʘ ʤʘʩʠ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ, ʩʫʰʽʥʥʷ, ʚʠʧʘʣʶʚʘʥʥʷ; 

ʩʦʨʪʫʚʘʥʥʷ, ʧʘʢʫʚʘʥʥʷ. 

 

  

 
ɼʦʙʫʚʘʥʥʷ 

ʩʠʨʦʚʠʥʠ 

ʧʨʠʛʦʪʫʚʘʥʥʷ  

ʤʘʩʠ 

ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʨʦʙʽʚ 
ʩʫʰʽʥʥʷ ʚʠʧʘʣʶʚʘʥʥʷ 

 

     

ʇ
ʨ
ʠ
ʡ
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ʘ
ʥ
ʥ
ʷ
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ʢ
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ʥ
ʥ
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+
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ʦ
ʙ
ʘ
ʚ
ʢ
ʠ

 

+
 

ʚ
ʦ
ʜ
ʘ

 

ʩʫʭʘ 

ɤÒ8% 
ʧʨʝʩ ʧʨʠʨʦʜʥʝ 

ʩʘʨʘʡ 

ʢʽʣʴʮʝʚʘ 

ʧʽʯ 

  

ʧʣʘʩʪʠʯʥʘ 

ɤ=18é25% 

ʤʫʥʜʰʪʫʢ, 

ʨʽʟʘʢ 
 

t = 900é 

1100Üʉ 

ʧʣʘʩʪʠʯʥʽʩʪʴ   
ʰʪʫʯʥʝ 

ʩʫʰʘʨʢʠ 

 

ʪʫʥʝʣʴʥʘ 

ʧʽʯ 

ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ʤʦʢʨʘ 

ɤ=45é50% 
ʣʠʪʪʷ 

ʫʩʘʜʢʘ 

      

 

ʈʠʩ.4.3 ɺʠʨʦʙʥʠʮʪʚʦ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ. 

 

ɼʦʙʫʚʘʶʪʴ ʛʣʠʥʫ ʫ ʢʘʨôʻʨʘʭ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ, ʜʦ ʟʘʚʦʜʫ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʚʘʛʦʥʝʪʢʘʤʠ, ʘʚʪʦʩʘʤʦʩʢʠʜʘʤʠ, ʢʦʥʚʝʻʨʘʤʠ. ʉʫʤʽʰ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʛʦʪʫʶʪʴ ʥʘʧʽʚʩʫʭʠʤ, ʧʣʘʩʪʠʯʥʠʤ ʽ ʤʦʢʨʠʤ 

(ʰʣʽʢʝʨʥʠʤ) ʩʧʦʩʦʙʘʤʠ. 

ɿʘʩʪʦʩʦʚʫʶʯʠ ʥʘʧʽʚʩʫʭʠʡ ʩʧʦʩʽʙ ʬʦʨʤʫʚʘʥʥʷ (ʨʠʩ. 4.4), ʛʣʠʥʫ ʧʦʜʨʽʙʥʶ-

ʶʪʴ ʫ ʤʣʠʥʘʭ; ʧʽʜʩʫʰʫʶʪʴ ʫ ʩʫʰʠʣʴʥʠʭ ʙʘʨʘʙʘʥʘʭ ʽ ʧʝʨʝʤʽʰʫʶʪʴ ʫ 

ʛʣʠʥʦʟʤʽʰʫʚʘʯʘʭ, ʟʚʦʣʦʞʫʶʯʠ ʧʘʨʦʶ ʜʦ ʚʦʣʦʛʦʩʪʽ 8...12 %. ʂʦʞʥʠʡ ʚʠʨʽʙ 

ʬʦʨʤʫʶʪʴ ʦʢʨʝʤʦ ʥʘ ʧʨʝʩʘʭ ʧʽʜ ʪʠʩʢʦʤ 15...40 ʄʇʘ. ɺʠʨʦʙʠ ʤʘʶʪʴ ʯʽʪʢʫ 

ʬʦʨʤʫ, ʪʦʯʥʽ ʨʦʟʤʽʨʠ. 

ʇʨʠ ʧʣʘʩʪʠʯʥʦʤʫ ʩʧʦʩʦʙʽ ʬʦʨʤʫʚʘʥʥʷ ʛʣʠʥʫ ʟʤʽʰʫʶʪʴ ʟ ʚʦʜʦʶ ʜʦ 

ʚʦʣʦʛʦʩʪʽ 18...25 % ʚ ʛʣʠʥʦʟʤʽʰʫʚʘʯʘʭ (ʨʠʩ. 4.5). ɺʠʨʦʙʠ ʬʦʨʤʫʶʪʴ ʥʘ 

ʩʪʨʽʯʢʦʚʠʭ ʧʨʝʩʘʭ, ʜʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʥʝʢʘ ʤʘʩʘ ʦʩʪʘʪʦʯʥʦ ʛʦʤʦʛʝʥʽʟʫʻʪʴʩʷ ʽ 

ʚʠʜʘʚʣʶʻʪʴʩʷ ʯʝʨʝʟ ʤʫʥʜʰʪʫʢ ʫ ʚʠʛʣʷʜʽ ʙʨʫʩʘ. ɹʨʫʩ ʨʦʟʨʽʟʫʶʪʴ ʩʪʘʣʝʚʦʶ 

ʩʪʨʫʥʦʶ ʥʘ ʦʢʨʝʤʽ ʚʠʨʦʙʠ (ʨʠʩ. 4.6.).  

ʇʨʠ ʤʦʢʨʦʤʫ ʩʧʦʩʦʙʽ ʩʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ ʩʧʦʯʘʪʢʫ ʧʦʜʨʽʙʥʶʶʪʴ, ʘ 

ʧʦʪʽʤ ʟʤʽʰʫʶʪʴ ʟ ʚʦʜʦʶ ʜʦ ʚʦʣʦʛʦʩʪʽ 45...60 %. ʈʽʜʢʫ ʛʣʠʥʷʥʫ ʤʘʩʫ ʚʠʣʠʚʘʶʪʴ 

ʫ ʬʦʨʤʠ. ʎʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʬʘʷʥʩ, ʤʦʟʘʾʯʥʫ ʧʣʠʪʢʫ, ʧʣʠʪʢʫ ʜʣʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʟʜʦʙʣʝʥʥʷ ʩʪʽʥ. 
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ʈʠʩ.4.4.ʊʝʭʥʦʣʦʛʽʯʥʘ 

ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʮʝʛʣʠ ʤʝʪʦʜʦʤ 

ʥʘʧʽʚʩʫʭʦʛʦ 

ʧʨʝʩʫʚʘʥʥʷ: 

1 ï ʷʱʠʢʦʚʠʡ ʧʦʜʘʚʘʯ; 

2 ï ʩʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ;  

3 ï ʜʝʟ̔ʥʪʝʛʨʘʪʦʨʥʽ 

ʚʘʣʴʮʽ;  

4 ï ʮʠʢʣʦʥ; 

5 ï ʩʫʰʠʣʴʥʠʡ ʙʘʨʘʙʘʥ; 

6 ï ʙʫʥʢʝʨ; 

7 ï ʪʘʨʽʣʯʘʩʪʠʡ 

ʞʠʚʠʣʴʥʠʢ;  

8 ï ʜʝʟʽʥʪʝʛʨʘʪʦʨ;  

9 ï ʝʣʝʚʘʪʦʨʠ;  

10 ï ʛʨʦʭʦʪ;  

11 ï ʛʣʠʥʦʟʤʽʰʫʚʘʯ ʽʟ 

ʧʘʨʦ ʟʚʦʣʦʞʫʚʘʯʝʤ;  

12 ï ʞʠʚʠʣʴʥʠʢ;  

13 ï ʧʨʝʩ  

 

ʉʫʰʽʥʥʷ ʚʠʨʦʙʽʚ ʤʦʞʝ ʙʫʪʠ ʰʪʫʯʥʠʤ ʽ ʧʨʠʨʦʜʥʠʤ. ʇʨʠʨʦʜʥʝ ʩʫʰʽʥʥʷ 

ʚ ʩʫʰʠʣʴʥʠʭ ʩʘʨʘʷʭ ʜʝʰʝʚʰʝ, ʘʣʝ ʜʦʚʛʦʪʨʠʚʘʣʝ (10...15 ʜʽʙ), ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ. ʐʪʫʯʥʝ ʩʫʰʽʥʥʷ ʚʠʢʦʥʫʶʪʴ ʫ 

ʪʫʥʝʣʴʥʠʭ ʩʫʰʘʨʢʘʭ (ʨʠʩ. 4.7), ʜʝ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ ʩʦʭʥʫʪʴ ʚʽʜ 16 ʛʦʜʠʥ ʜʦ 

ʪʨʴʦʭ ʜʽʙ.  

ɺʠʧʘʣʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʪʫʥʝʣʴʥʠʭ ʯʠ ʢʽʣʴʮʝʚʠʭ (ʥʘ ʩʪʘʨʠʭ 

ʟʘʚʦʜʘʭ) ʧʝʯʘʭ (ʨʠʩ. 4.8). ʊʝʤʧʝʨʘʪʫʨʘ ʚʠʧʘʣʶʚʘʥʥʷ 900...1100 Áʉ. ʇʽʩʣʷ 

ʚʠʧʘʣʶʚʘʥʥʷ ʚʠʨʦʙʠ ʩʦʨʪʫʶʪʴ. ʗʢʽʩʪʴ ʚʠʨʦʙʽʚ ʫʩʪʘʥʦʚʣʶʶʪʴ ʟʛʽʜʥʦ ʟ 

ʩʪʘʥʜʘʨʪʦʤ ʟʘ ʬʦʨʤʦʶ, ʨʦʟʤʽʨʘʤʠ, ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ, ʩʪʫʧʝʥʝʤ-

ʚʠʧʘʣʶʚʘʥʥʷ, ʜʝʬʝʢʪʘʤʠ. 
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ʈʠʩ. 4.5. ʊʝʭʥʦʣʦʛʽʯʥʘ 

ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ 

ʧʣʘʩʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ 

 

 

 

 

ʈʠʩ.4.6.ʉʪʨʽʯʢʦʚʠʡ 

ʚʘʢʫʫʤʥʠʡ ʧʨʦʮʝʩ : 

1 ï ʰʥʝʢʦʚʠʡ ʚʘʣ; 2 

ï ʢʦʥʫʩʥʘ ʛʦʣʦʚʢʘ;  

3 ï ʤʫʥʜʰʪʫʢ;  

4 ï ʛʣʠʥʷʥʠʡ ʙʨʫʩ; 

5 ï ʥʽʞ;  

6 ï ʚʘʢʫʫʤʥʘ 

ʢʘʤʝʨʘ; 7 ï ʨʝʰʽʪʢʘ; 

8 ï ʛʣʠʥʦʟʤʽʰʫʚʘʯ  

 

 

 

 

 

ʈʠʩ.4.7.ʉʭʝʤʘ ʪʫʥʝʣʴʥʦʾ 

ʩʫʰʘʨʢʠ:1 ï ʨʝʡʢʦʚʘ ʢʦʣʽʷ;  

2 ï ʢʘʥʘʣ ʜʣʷ ʧʽʜʚʝʜʝʥʥʷ 

ʪʝʧʣʦʥʦʩʽʷ; 3 ï ʚʘʛʦʥʝʪʢʠ ʟ 

ʩʠʨʮʝʤ;  4 ï ʢʘʥʘʣ ʜʣʷ 

ʚʽʜʚʝʜʝʥʥʷ ʪʝʧʣʦʥʦʩʽʷ  
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ʈʠʩ.4.8.ʂʽʣʴʮʝʚʘ ʧʽʯ: 

1 ï ʨʦʙʦʯʠʡ ʢʘʥʘʣ; 

2 ï ʜʠʤʦʚʠʡ ʢʘʥʘʣ; 

3 ï ʩʢʣʝʧʽʥʥʷ ʧʝʯʽ;  

4 ï ʪʷʛʠ;5 ï ʞʘʨʦʚʠʡ ʢʘʥʘʣ; 

6 ï ʞʘʨʦʚʽ ʢʦʥʫʩʠ; 

7 ï ʜʠʤʦʚʽ ʢʦʥʫʩʠ; 

8 ï ʧʘʣʠʚʥʽ ʪʨʫʙʦʯʢʠ; 

9 ï ʭʦʜʦʢ; 10 ï ʩʠʨʝʮʴ 

 

 

 

 4.4 ʉʊɯʅʆɺɯ ʂɽʈɸʄɯʏʅɯ ʄɸʊɽʈɯɸʃʀ: ʂɽʈɸʄɯʏʅɸ ʎɽɻʃɸ ɯ 

ʂɸʄɯʅʅʗ, ɰʍ ʈɯɿʅʆɺʀɼʀ 

 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʤʘʪʝʨʽʘʣ ʟ ʢʝʨʘʤʽʢʠ ð ʢʝʨʘʤʽʯʥʘ ʮʝʛʣʘ ʽ ʢʘʤʽʥʥʷ. 

ɺʠʨʦʙʠ ʟʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.7-61-97 Ăʎʝʛʣʘ ʪʘ ʢʘʤʝʥʽ ʢʝʨʘʤʽʯʥʽ ʨʷʜʦʚʽ ʽ ʣʠʮʴʦʚʽò 

ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: ʧʨʠʟʥʘʯʝʥʥʷʤ (ʨʷʜʦʚʽ, ʣʠʮʴʦʚʽ), ʤʽʮʥʽʩʪʶ 

(ʤʘʨʢʦʶ), ʨʦʟʤʽʨʘʤʠ, ʩʝʨʝʜʥʴʦʶ ʛʫʩʪʠʥʦʶ (ʟʚʠʯʘʡʥʽ, ʫʤʦʚʥʦ ʝʬʝʢʪʠʚʥʽ, 

ʝʬʝʢʪʠʚʥʽ), ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ (ʤʘʨʢʠ F-15, F-25, F-35 ʪʘ F-50), ʨʘʜʽʦʘʢʪʠʚʥʽʩʪʶ. 

ʎʝʛʣʘ ʤʘʻ ʨʦʟʤʽʨʠ 250Ĭ120Ĭ65 ʤʤ (ʦʜʠʥʘʨʥʘ) ʪʽ 25Ĭ120Ĭ88 ʤʤ 

(ʤʦʜʫʣʴʥʘ). ɿʘ ʥʦʨʤʘʪʠʚʘʤʠ ʮʝʛʣʘ ʤʦʞʝ ʤʘʪʠ ʚʽʜʭʠʣʝʥʥʽ ʚʽʜ ʨʦʟʤʽʨʽʚ ʧʦ 

ʜʦʚʞʠʥʽ Ñ5 ʤʤ, ʧʦ ʰʠʨʠʥʽ Ñ4 ʤʤ. ʧʦ ʪʦʚʱʠʥʽ Ñ3 ʤʤ. 

ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ï 1600...1900 ʢʛ/ʤ
3
, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ï 

0,71...0,82 ɺʪ/(ʤĀʂ), ʤʘʩʘ ï ʥʝ ʙʽʣʴʰʝ ʥʽʞ 4 ʢʛ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʮʝʛʣʫ ʧʣʘʩʪʠʯʥʠʤ 

ʪʘ ʥʘʧʽʚʩʫʭʠʤ ʩʧʦʩʦʙʘʤʠ. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʮʝʛʣʠ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰ ʷʢ 8 % 

ʽʥʘʢʰʝ ʮʝʛʣʘ ʙʫʜʝ ʱʽʣʴʥʦʶ ʽ ʤʘʪʠʤʝ ʚʝʣʠʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ 

ï ʥʝ ʤʝʥʰʝ ʥʽʞ 15 ʮʠʢʣʽʚ. 

 ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʤʘʨʢʫ ʮʝʛʣʠ, ʧʦʪʨʽʙʥʦ ʚʠʛʦʪʦʚʠʪʠ ʟʨʘʟʢʠ ʽ ʚʠʧʨʦʙʫʚʘʪʠ 

ʾʭ ʥʘ ʚʠʛʠʥ ʽ ʩʪʠʩʢ (ʨʠʩ. 4.4.1). ɿʘ ʟʥʘʯʝʥʥʷʤʠ Rʩʪ ʽ Rʚʠʛ ʫʩʪʘʥʦʚʣʝʥʦ ʤʘʨʢʠ 

ʮʝʛʣʠ (ʪʘʙʣ.4.4).  

 

 

 

 

ʈʠʩ.4.4.1 ʉʭʝʤʠ 

ʚʠʟʥʘʯʝʥʥʷ ʤʘʨʢʠ 

ʮʝʛʣʠ ʧʦ ʛʨʘʥʠʮʽ 

ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʽ 

ʟʛʠʥ. 
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ʊʘʙʣʠʮʷ 4.4 

ɺʠʟʥʘʯʝʥʥʷ ʤʘʨʢʠ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ 

ʄʘʨʢʘ 

ʮʝʛʣʠ 

ʄʽʮʥʽʩʪʴ, ʄʇʘ 

ʥʘ  ʩʪʠʩʢ Rʩʪ Rʚʠʛ ʜʣʷ ʮʝʛʣʠ 

ʩ
ʝ
ʨ
ʝ
ʜ
ʥ
ʽ
ʡ
 
ʜ
ʣ
ʷ
 
5
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ʨ
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ʽ
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ʠ
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ʜ
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ʟ
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ʘ
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 ʧʣʘʩʪʠʯʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʧʽʚʩʫʭʦʛʦ 

ʧʨʝʩʫʚʘʥʥʷ 
ʤʦʜʫʣʴʥʦʾ 
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ʝ
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ʜ
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ʝ
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ʩ
ʝ
ʨ
ʝ
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ʟ
ʨ
ʘ
ʟ
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ʅ
ʘ
ʡ
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ʡ
 

ʜ
ʣ
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ʦ
ʢ
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ʟ
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300 30 25 4,4 2,2 3,4 1,7 2,9 1,5 

250 25 20 3,9 2,0 2,9 1,5 2,5 1,3 

200 20 17,5 3,4 1,7 2,5 1,3 2,3 1,1 

175 17,5 15 3,1 1,5 2,3 1,1 2,1 1,0 

150 15 12,5 2,8 1,4 2,1 1,0 1,8 0,9 

125 12,5 10 2,5 1,2 1,9 0,9 1,6 0,8 

100 10 7,5 2,3 1,1 1,6 0,8 1,4 0,7 

75 7,5 5,0 1,8 0,9 1,4 0,7 1,2 0,6 

   

        ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ ʩʪʽʥʦʚʠʭ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ ʟʛʽʜʥʦ ʟ                      

ɼʉʊʋ ɹ ɺ.2.7-61-97. 

ʍ  ʍ  ʍ ï ʋ/  ʋ/  ʋ/  ʋ     ɼʉʊʋ  ɹ  ɺ.2.7-61-97 

              ʤʘʪʝʨʽʘʣ 

 (ʂ ï ʢʝʨʘʤʽʯʥʠʡ) 

              ʚʠʜ ʚʠʨʦʙʽʚ 

 (ʈ ï ʨʷʜʦʚʽ, ʃ ï ʣʠʮʴʦʚʽ) 

              ʧʦʨʦʞʥʠʩʪʽʩʪʴ ʮʝʛʣʠ 

(ʇʚ ï ʧʦʚʥʦʪʽʣʘ, ʇʨ ï ʧʦʨʦʞʥʠʩʪʘ) 

              ʪʠʧ ʚʠʨʦʙʽʚ 

(ʟʛʽʜʥʦ ʪʘʙʣʠʮʴ ɼʉʊʋ)  

              ʤʘʨʢʘ ʟʘ ʤʽʮʥʽʩʪʶ 

              ʩʝʨʝʜʥʷ ʛʫʩʪʠʥʘ 

              ʤʘʨʢʘ ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ 

         

ʎʝʛʣʘ ʂʈʇʚ ï 1/100/1650/15  ɼʉʊʋ  ɹ  ɺ.2.7-61-97 ï ʮʝʛʣʘ ʢʝʨʘʤʽʯʥʘ 

ʨʷʜʦʚʘ ʧʦʚʥʦʪʽʣʘ ʤʘʨʢʠ ʟʘ ʤʽʮʥʽʩʪʶ 100, ʛʫʩʪʠʥʦʶ 1650 ʢʛ/ʤ
3
, ʤʘʨʢʠ ʟʘ 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ F15. 

& !ʇʨʠʢʣʘʜ 1. ɺʠʟʥʘʯʠʪʠ ʤʘʨʢʫ ʮʝʛʣʠ, ʷʢʱʦ Rʩʪ = 15,6 ʄʇʘ,  

Rʚʠʛ = 2,85 ʄʇʘ ʈʦʟʚôʷʟʘʥʥʷ. ɿʘ ʪʘʙʣ. 4.4  ʮʝ ʤʘʨʢʘ ʄ150. 
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& !ʇʨʠʢʣʘʜ 2. ɺʠʟʥʘʯʠʪʠ Rʩʪ, ʷʢʱʦ ʩʝʨʝʜʥʷ ʨʫʡʥʽʚʥʘ ʩʠʣʘ ʧʽʩʣʷ 

ʚʠʧʨʦʙʫʚʘʥʥʷ ʢʫʙʠʢʽʚ-ʝʪʘʣʦʥʽʚ ʥʘ ʩʪʠʩʢ ʜʦʨʽʚʥʶʻ 150 ʢʅ.   

ʈʦʟʚôʷʟʘʥʥʷ. Rʩʪ = P/S;   S= 125 Ĭ 120 = 15000 ʤʤ
2
;  

                      Rʩʪ = 150000/15000= 10 ʄʇʘ.  ʄʘʨʢʘ ʄ100.  

ʆʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʧʦʚʥʦʪʽʣʦʾ ʮʝʛʣʠ ð ʚʝʣʠʢʘ ʤʘʩʘ, ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ, 

ʚʝʣʠʢʘ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʤʘʩʠ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʝʬʝʢʪʠʚʥʫ ʮʝʛʣʫ ʽ ʢʘʤʝʥʽ (ʨʠʩ.4.4.2) ʧʦʨʦʞʥʠʩʪʠʤʠ ʘʙʦ 

ʧʦʨʠʩʪʠʤʠ. 

 

 
 

ʈʠʩ. 4.4.2. ʎʝʛʣʘ ʪʘ ʢʘʤʝʥʽ 

ʢʝʨʘʤʽʯʥʽ: ʘ)- ʧʣʘʩʪʠʯʥʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ; ʙ)- 

ʥʘʧʽʚʩʫʭʦʛʦ ʧʨʝʩʫʚʘʥʥʷ;  

1 ï ʮʝʛʣʘ ʟʚʠʯʘʡʥʘ; 

2 ï ʮʝʛʣʘ ʧʦʨʦʞʥʠʩʪʘ ʟ 19 
ʧʫʩʪʦʪʘʤʠ (ʇ ï 13%);  

3 ï ʮʝʛʣʘ ʧʦʨʦʞʥʠʩʪʘ ʟ 21 

ʧʫʩʪʦʪʦʶ (ʇ ï 34%, 45%);  

4 ï ʢʘʤʽʥʴ ʟ 7 ʧʫʩʪʦʪʘʤʠ 

(ʇ ï 25%, 33%); 5 ï ʢʘʤʽʥʴ 
ʟ 18 ʧʫʩʪʦʪʘʤʠ (ʇ ï 27%, 

36%); 6 ï ʢʘʤʽʥʴ ʟ 28 
ʧʫʩʪʦʪʘʤʠ (ʇ ï 32%, 42%); 

7 ï ʮʝʛʣʘ ʟ 6 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 

ʧʫʩʪʦʪʘʤʠ; 8 ï ʢʘʤʽʥʴ ʟ 11 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 

ʧʫʩʪʦʪʘʤʠ; 9 ï ʢʘʤʽʥʴ ʟ 3 
ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ 

ʧʫʩʪʦʪʘʤʠ; 10 ï ʮʝʛʣʘ ʟ 8 
ʥʘʩʢʨʽʟʥʠʤʠ ʦʪʚʦʨʘʤʠ (ʇ ï 

11%); 11 ï ʮʝʛʣʘ ʟ 8 
ʥʘʩʢʨʽʟʥʠʤʠ ʦʪʚʦʨʘʤʠ (ʇ ï 

6%); 12 ï ʮʝʛʣʘ ʟ 17 

ʥʘʩʢʨʽʟʥʠʤʠ ʦʪʚʦʨʘʤʠ (ʇ ï 

12,7 %). 

 

ʇʦʨʠʩʪʽ ʝʬʝʢʪʠʚʥʽ ʚʠʨʦʙʠ ʦʜʝʨʞʫʶʪʴ ʟ ʛʣʠʥʠ, ʜʦʤʽʰʫʶʯʠ ʜʽʘʪʦʤʽʪ, 

ʪʨʝʧʝʣ ʘʙʦ ʛʣʠʥʠ ʟ ʚʠʛʦʨʷʶʯʠʤʠ ʜʦʙʘʚʢʘʤʠ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ 

ʢʘʤʝʥʽʚ ʽ ʮʝʛʣʠ ï ʥʝ ʙʽʣʴʰʝ 1450 ʢʛ/ʤ
3
. ʂʝʨʘʤʽʯʥʽ ʢʘʤʝʥʽ ʚʠʧʫʩʢʘʶʪʴ ʪʘʢʠʭ 

ʨʦʟʤʽʨʽʚ: 250Ĭ120Ĭ138 ʤʤ, 288Ĭ138Ĭ138, 250Ĭ250Ĭ138, 250Ĭ250Ĭ120 ʽ 

320Ĭ250Ĭ175. ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʚʠʨʦʙʽʚ ʜʘʻ ʟʤʦʛʫ ʟʤʝʥʰʠʪʠ ʪʦʚʱʠʥʫ 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 77 

 

ʩʪʽʥʠ, ʾʾ ʤʘʩʫ, ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ ʙʫʜʽʚʥʠʮʪʚʘ, ʩʢʦʨʦʪʠʪʠ ʡʦʛʦ ʩʪʨʦʢ ʽ ʪʨʫʜʦʚʽ 

ʚʠʪʨʘʪʠ. 

 

ɯʥʜʫʩʪʨʽʘʣʴʥʽ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ: ʙʣʦʢʠ ʽ ʧʘʥʝʣʽ 

  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ ʽ ʙʣʦʢʽʚ ʟ 

ʙʝʪʦʥʫ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʫ, ʮʝʛʣʘ ʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʩʪʽʥʦʚʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʨʦʪʝ 

ʷʢ ʜʨʽʙʥʦʰʪʫʯʥʘ ʚʦʥʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʛʦ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ 

ʙʫʜʽʚʥʠʮʪʚʘ. ɿʘʚʜʷʢʠ ʚʠʛʦʪʦʚʣʝʥʥʶ ʥʘ ʟʘʚʦʜʽ ʢʝʨʘʤʽʯʥʠʭ ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ ʽ 

ʢʝʨʘʤʽʯʥʠʭ ʙʣʦʢʽʚ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ (ʨʠʩ.4.4.3 ʘ), ʘ ʪʘʢʦʞ ʦʜʥʦʨʷʜʥʠʭ 

ʚʽʙʨʦʮʝʛʣʷʥʠʭ ʧʘʥʝʣʝʡ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʮʝʛʣʫ ʚʜʘʻʪʴʩʷ ʟʨʦʙʠʪʠ 

ʽʥʜʫʩʪʨʽʘʣʴʥʦʶ ʡ ʜʦʩʷʛʪʠ ʾʾ ʝʢʦʥʦʤʽʾ, ʟʤʝʥʰʫʶʯʠ ʤʘʩʫ ʩʪʽʥʠ. 

ʇʘʥʝʣʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʚʠʧʫʩʢʘʶʪʴ ʪʨʠ -, ʜʚʦ ï ʽ ʦʜʥʦʰʘʨʦʚʠʤʠ. 

ʊʨʠʰʘʨʦʚʽ ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʜʚʦʭ ʮʝʛʣʷʥʠʭ ʰʘʨʽʚ; ʪʦʚʱʠʥʘ 

ʢʦʞʥʦʛʦ ʰʘʨʫ ʩʪʘʥʦʚʠʪʴ 65 ʤʤ; ʚʩʝʨʝʜʠʥʽ ʫʢʣʘʜʘʶʪʴ ʰʘʨ ʫʪʝʧʣʶʚʘʯʘ 

ʟʘʚʪʦʚʰʢʠ 100 ʤʤ (ʤʽʥʝʨʘʣʦʚʘʪʥʽ ʧʣʠʪʠ ʪʦʱʦ). ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʪʨʠʰʘʨʦʚʦʾ 

ʧʘʥʝʣʽ ʨʘʟʦʤ ʟ ʚʥʫʪʨʽʰʥʽʤ ʽ ʟʦʚʥʽʰʥʽʤ ʦʙʣʠʮʶʚʘʥʥʷʤ ʩʪʘʥʦʚʠʪʴ 280 ʤʤ. 

ɼʚʦʰʘʨʦʚʽ ʧʘʥʝʣʽ (ʨʠʩ. 4.4.3 ʙ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘʚʪʦʚʰʢʠ 260 ʤʤ, 

ʨʦʟʤʽʨʦʤ ʥʘ ʢʽʤʥʘʪʫ 26703180 ʤʤ. ɼʚʦʰʘʨʦʚʘ ʧʘʥʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʰʘʨʫ 

ʮʝʛʣʠ ʟʘʚʪʦʚʰʢʠ 120 ʤʤ, ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʫʪʝʧʣʶʚʘʯʘ (ʤʽʥʝʨʘʣʴʥʦʾ ʚʘʪʠ, 

ʧʽʥʦʩʢʣʘ, ʬʽʙʨʦʣʽʪʫ) ʟʘʚʪʦʚʰʢʠ 100 ʤʤ ʽ ʪʨʴʦʭ ʰʘʨʽʚ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ 

ʟʘʚʪʦʚʰʢʠ 40 ʤʤ. ʃʠʮʴʦʚʠʡ ʙʽʢ ʩʪʽʥʦʚʦʾ ʧʘʥʝʣʽ ʤʦʞʥʘ ʦʟʜʦʙʠʪʠ 

ʦʙʣʠʮʶʚʘʣʴʥʦʶ ʢʝʨʘʤʽʯʥʦʶ ʧʣʠʪʢʦʶ ʟʘʚʪʦʚʰʢʠ 4 ʤʤ. 

ʆʜʥʦʰʘʨʦʚʽ ʧʘʥʝʣʽ 27503190 300 ʤʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʧʦʨʦʞʥʠʩʪʦʛʦ 

ʢʝʨʘʤʽʯʥʦʛʦ ʢʘʤʽʥʥʷ. ʇʘʥʝʣʽ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʘʨʤʫʶʪʴ ʩʪʘʣʝʚʠʤʠ ʢʘʨʢʘʩʘʤʠ ʟ 

ʜʨʦʪʫ ʜʽʘʤʝʪʨʦʤ 2 ʽ 6 ʤʤ, ʨʦʟʤʽʱʝʥʠʤʠ ʟʘ ʟʨʘʟʢʦʤ ʚʽʢʦʥʥʦʛʦ ʧʨʦʨʽʟʫ ʧʘʥʝʣʽ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ ʚʠʢʦʥʫʶʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤ ʪʘ 

ʚʝʨʪʠʢʘʣʴʥʠʤ ʤʫʨʫʚʘʥʥʷʤ. ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʽʙʨʦʮʝʛʣʷʥʠʭ 

ʧʘʥʝʣʝʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʩʥʦʚʥʠʭ ʦʧʝʨʘʮʽʡ: ʫʢʣʘʜʘʥʥʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʫ 

ʬʦʨʤʫ ʧʦʩʣʽʜʦʚʥʦ ʦʙʣʠʮʶʚʘʣʴʥʦʾ ʧʣʠʪʢʠ, ʨʦʟʯʠʥʫ, ʤʝʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʘ, 

ʧʦʨʦʞʥʠʩʪʠʭ ʮʝʛʣʠ ʪʘ ʢʘʤʽʥʥʷ, ʨʦʟʯʠʥʫ, ʚʽʙʨʫʚʘʥʥʷ ʡ ʦʧʦʨʷʜʞʫʚʘʥʥʷ ʧʘʥʝʣʝʡ, 

ʪʚʝʨʜʥʝʥʥʷ ʚ ʧʨʦʧʘʨʶʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ. ʏʘʩ ʪʝʧʣʦʦʙʨʦʙʢʠ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 

8...12 ʛʦʜʠʥ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 80 Üʉ. 

ʇʘʥʝʣʽ, ʚʠʛʦʪʦʚʣʶʚʘʥʽ ʚʝʨʪʠʢʘʣʴʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʢʝʨʘʤʽʯʥʦʛʦ ʢʘʤʽʥʥʷ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʨʤʫʚʘʥʥʷ ʤʝʪʘʣʝʚʦʶ ʘʨʤʘʪʫʨʦʶ ʚ ʢʦʥʜʫʢʪʦʨʘʭ, ʧʽʜʜʘʶʪʴ 

ʧʨʠʩʢʦʨʝʥʦʤʫ ʪʚʝʨʜʥʝʥʥʶ ʚ ʧʨʦʧʘʨʶʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ. 

ʇʘʥʝʣʽ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʦʟʤʽʨʦʤ 

2620 2270 140 ʤʽʣʽʤʝʪʨʽʚ ʽʟ ʮʝʛʣʠ ʘʙʦ ʢʝʨʘʤʽʯʥʦʛʦ ʢʘʤʽʥʥʷ; ʾʭ ʘʨʤʫʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʢʘʨʢʘʩʘʤʠ. ʇʘʥʝʣʽ ʟ ʧʦʨʦʞʥʠʩʪʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ 

ʢʘʤʽʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʦʜʥʦʰʘʨʦʚʠʤʠ ʟʘʚʪʦʚʰʢʠ 140 ʤʤ (ʪʦʚʱʠʥʘ ʮʝʛʣʠʥʠ 

120 ʤʤ ʽ ʜʚʘ ʰʘʨʠ ʨʦʟʯʠʥʫ ʧʦ 10 ʤʤ). 
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                                   ʘ)                                                 ʙ) 

 

ʈʠʩ.4.4.3. ɯʥʜʫʩʪʨʽʘʣʴʥʽ 

ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ: 

ʘ ï ʢʝʨʘʤʽʯʥʽ ʙʣʦʢʠ;  

ʙ ï ʢʝʨʘʤʽʯʥʽ ʧʘʥʝʣʽ 

 

 4.5 ʂɽʈɸʄɯʏʅɯ  ɺʀʈʆɹʀ ɼʃʗ ʆɹʃʀʎʖɺɸʅʅʗ ɹʋɼɯɺɽʃʔ 

ɺʀʈʆɹʀ ɼʃʗ ʆɹʃʀʎʖɺɸʅʅʗ ʌɸʉɸɼɯɺ 

 

ɼʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʟʘ ʬʦʨʤʦʶ, 

ʨʦʟʤʽʨʘʤʠ ʪʘ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ. ʌʘʩʘʜʥʽ 

ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʬʘʩʘʜʥʠʭ ʧʦʚʝʨʭʦʥʴ, ʩʪʽʥʦʚʠʭ 

ʧʘʥʝʣʝʡ, ʙʣʦʢʽʚ, ʮʦʢʦʣʽʚ ʙʫʜʽʚʝʣʴ, ʣʦʜʞʽʡ, ʩʪʚʦʨʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʧʘʥʥʦ. 

ʃʠʮʴʦʚʫ ʮʝʛʣʫ ʽ ʢʘʤʽʥʥʷ  (ɼʉʊʋ ɹ ɺ.2.7-61-97) ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʛʣʠʥ, 

ʪʨʝʧʝʣʽʚ ʽ ʜʽʘʪʦʤʽʪʽʚ ʤʝʪʦʜʦʤ ʧʣʘʩʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʘʙʦ ʥʘʧʽʚʩʫʭʦʛʦ 

ʧʨʝʩʫʚʘʥʥʷ ʟ ʜʦʙʘʚʢʘʤʠ ʯʠ ʙʝʟ ʥʠʭ, ʟ ʥʘʥʝʩʝʥʥʷʤ ʬʘʢʪʫʨʥʦʛʦ ʰʘʨʫ ʯʠ ʙʝʟ 

ʥʴʦʛʦ, ʪʘʢʠʭ ʩʘʤʠʭ ʨʦʟʤʽʨʽʚ ʟʘ ʪʘʢʦʶ ʩʘʤʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢ ʽ ʟʚʠʯʘʡʥʫ, 

ʜʦʪʨʠʤʫʶʯʠʩʴ ʙʽʣʴʰ ʪʦʯʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʦʜʥʦʨʽʜʥʦʩʪʽ ʩʠʨʦʚʠʥʠ ʽ ʧʨʘʚʠʣʴʥʦʾ 

ʬʦʨʤʠ. 

ʃʠʮʴʦʚʘ ʮʝʛʣʘ ʽ ʢʘʤʽʥʥʷ (ʨʠʩ. 4.5.1) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʤʫʨʫʚʘʥʥʷ ʽ ʦʜʥʦ-

ʯʘʩʥʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʪʦʤʫ 

ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʚʽ ʣʠʮʴʦʚʽ ʧʦʚʝʨʭʥʽ ï ʧʦʧʝʨʝʯʠʢʦʚʫ ʽ ʣʦʞʢʦʚʫ. ʂʨʽʤ ʮʴʦʛʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴ  ʬʽʛʫʨʥʽ ʮʝʛʣʷʥʽ ʚʠʨʦʙʠ (ʨʠʩ. 4.5.2). 

 

   ʘ) ʙ) 

 

ʈʠʩ. 4.5.1 ʃʠʮʴʦʚʘ 

ʮʝʛʣʘ:  

ʘ ï.ʟʚʠʯʘʡʥʘ ʮʝʛʣʘ 

ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ 

ʙ ï.ʬʽʛʫʨʥʽ ʮʝʛʣʷʥʽ 

ʚʠʨʦʙʠ. 
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ʈʠʩ. 4.5.2. ʌʽʛʫʨʥʽ ʮʝʛʣʷʥʽ ʚʠʨʦʙʠ 

 

ɿʘ ʤʽʮʥʽʩʪʶ ʮʝʛʣʫ ʽ ʢʘʤʽʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʤʘʨʢʠ: 300, 250, 200, 150, 

125, 100 ʽ 75, ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ï 25, 35 ʽ 50. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʤʘʻ ʙʫʪʠ ʥʝ 

ʤʝʥʰ ʷʢ 6 %. 

ʎʝʛʣʫ ʽ ʢʘʤʽʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ: ʟ ʛʣʘʜʝʥʴʢʦʶ ʽ ʨʝʣʴʻʬʥʦʶ ʣʠʮʴʦʚʦʶ 

ʧʦʚʝʨʭʥʝʶ ʧʨʠʨʦʜʥʦʛʦ ʢʦʣʴʦʨʫ ʘʙʦ ʟʘʙʘʨʚʣʝʥʠʤʠ ʫ ʤʘʩʽ ʰʣʷʭʦʤ ʫʚʝʜʝʥʥʷ ʚ 

ʩʠʨʦʚʠʥʥʫ ʩʫʤʽʰ ʜʦʙʘʚʦʢ; ʟ ʦʬʘʢʪʫʨʝʥʦʶ ʣʠʮʴʦʚʦʶ ʧʦʚʝʨʭʥʝʶ ï 

ʪʦʨʢʨʝʪʫʚʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʤ ʜʨʽʙʥʷʢʦʤ, ʘʥʛʦʙʫʚʘʥʥʷʤ, ʥʘʥʝʩʝʥʥʷʤ ʧʦʣʠʚʠ ʘʙʦ 

ʜʚʦʰʘʨʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ. 

ɼʦʙʠʨʘʶʯʠ ʩʢʣʘʜ ʢʝʨʘʤʽʯʥʠʭ ʤʘʩ ʽ ʨʝʛʫʣʶʶʯʠ ʨʝʞʠʤ ʚʠʧʘʣʶʚʘʥʥʷ, 

ʤʦʞʥʘ ʚʠʛʦʪʦʚʣʷʪʠ ʮʝʛʣʫ ʙʽʣʦʛʦ, ʢʨʝʤʦʚʦʛʦ ʪʘ ʽʥʰʠʭ ʢʦʣʴʦʨʽʚ. 

ɼʚʦʰʘʨʦʚʫ ʮʝʛʣʫ ʬʦʨʤʫʶʪʴ ʽʟ ʤʽʩʮʝʚʠʭ ʯʝʨʚʦʥʠʭ ʛʣʠʥ ʽ ʣʠʰʝ ʣʠʮʴʦʚʠʡ 

ʰʘʨ (3...5 ʤʤ ʟʘʚʪʦʚʰʢʠ) ʽʟ ʙʽʣʦʚʠʧʘʣʶʚʘʥʠʭ ʛʣʠʥ.  

ɸʥʛʦʙʦʚʘʥʘ ʮʝʛʣʘ ʤʘʻ ʣʠʮʴʦʚʫ ʧʦʚʝʨʭʥʶ, ʚʢʨʠʪʫ ʘʥʛʦʙʦʤ. ɺʠʛʦʪʦʚʣʷʶʪʴ 

ʘʥʛʦʙʠ ʽʟ ʙʽʣʦʾ ʛʣʠʥʠ (80 %), ʩʢʣʷʥʦʛʦ ʙʦʶ (13...20 %) ʽ ʤʽʥʝʨʘʣʴʥʦʛʦ ʙʘʨʚʥʠʢʘ 

(5...7 %). ɸʥʛʦʙ ʥʘʥʦʩ̫ ʪʴ ʥʘ ʚʽʜʬʦʨʤʦʚʘʥʠʡ ʚʠʨʽʙ ʫ ʚʠʛʣʷʜʽ ʩʫʩʧʝʥʟʽʾ ï ʰʣʽʢʝʨʘ,  

ʘ ʧʦʪʽʤ ʚʠʧʘʣʶʶʪʴ. 

ʇʦʣʠʚôʷʥʫ ʮʝʛʣʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʘʢʮʝʥʪʥʠʭ ʚʩʪʘʚʦʢ, ʷʢʽ ʥʘʜʘʶʪʴ 

ʬʘʩʘʜʫ ʙʫʜʽʚʣʽ ʙʽʣʴʰʦʾ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʚʠʨʘʟʥʦʩʪʽ. 

ɼʣʷ ʦʟʜʦʙʣʝʥʥʷ ʟʙʽʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʟʘʚʦʜʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʢʠʣʠʤʦʚʦ-ʤʦʟʘʾʯʥʽ ʧʣʠʪʢʠ, ʧʣʠʪʢʠ ʪʠʧʫ çʢʘʙʘʥʯʠʢè ʪʦʱʦ. 

ʇʣʠʪʢʠ ʢʝʨʘʤʽʯʥʽ ʬʘʩʘʜʥʽ ʽ ʢʠʣʠʤʠ ʟ ʥʠʭ ʟʛʽʜʥʦ ʟ ɼʉʊʋ ɹ ɺ.2.7-67-98 

Ăʇʣʠʪʢʠ ʢʝʨʘʤʽʯʥʽ ʽ ʢʠʣʠʤʠ ʟ ʥʠʭò ʜʽʣʷʪʴʩʷ ʥʘ ʬʘʩʘʜʥʽ ʢʝʨʘʤʽʯʥʽ ʧʣʠʪʢʠ, 

ʮʦʢʦʣʴʥʽ ʧʣʠʪʢʠ, ʢʠʣʠʤʠ ʽʟ ʢʝʨʘʤʽʯʥʠʭ ʧʣʠʪʦʢ ʽ ʢʠʣʠʤʠ Ăʙʨʝʢʯʽʷò. 
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ʌʘʩʘʜʥʽ ʢʝʨʘʤʽʯʥʽ ʧʣʠʪʢʠ  (ʨʠʩ. 4.5.3) ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʝʪʦʜʦʤ 

ʥʘʧʽʚʩʫʭʦʛʦ ʧʨʝʩʫʚʘʥʥʷ ʨʦʟʤʽʨʘʤʠ 250Ĭ140Ĭ10 ʤʤ, ʪʠʧʫ Ăʢʘʙʘʥʯʠʢò ï 

120 Ĭ 65 Ĭ 7 ʤʤ. ɺʠʧʫʩʢʘʶʪʴ ʧʣʠʪʢʠ ʡ ʽʥʰʠʭ ʨʦʟʤʽʨʽʚ.  

ʃʠʮʴʦʚʘ ʧʦʚʝʨʭʥʷ ʬʘʩʘʜʥʠʭ ʧʣʠʪʦʢ ʤʦʞʝ ʙʫʪʠ ʛʣʘʜʢʦʶ ʽ ʬʘʢʪʫʨʥʦʶ, 

ʛʣʘʟʫʨʦʚʘʥʦʶ ʽ ʥʝ ʛʣʘʟʫʨʦʚʘʥʦʶ. ʅʘ ʪʠʣʴʥʽʡ ʩʪʦʨʦʥʽ ʻ ʟʘʛʣʠʙʣʝʥʥʷ ʜʣʷ ʢʨʘʱʦʛʦ 

ʟʯʝʧʣʝʥʥʷ ʟ ʨʦʟʯʠʥʦʤ. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʧʣʠʪʦʢ ï 2...9 %, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʥʝ 

ʤʝʥʰʝ 40 ʮʠʢʣʽʚ, ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʚʠʛʠʥ ï ʥʝ ʤʝʥʰʝ 16 ʄʇʘ. 

 

 

 

ʈʠʩ.4.5.3. ʄʘʣʦʛʘʙʘʨʠʪʥʽ ʬʘʩʘʜʥʽ 

ʧʣʠʪʢʠ:  ʘ ï ʪʠʣʴʥʘ ʧʦʚʝʨʭʥʷ ; ʙ ï 

ʣʠʮʴʦʚʘ ʧʦʚʝʨʭʥʷ 

 

 

ʎʦʢʦʣʴʥʽ ʧʣʠʪʢʠ ʨʦʟʤʽʨʘʤʠ 15Ĭ75Ĭ7 ʤʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʽ ʩʧʽʢʣʠʚʠʤ 

ʯʝʨʝʧʢʦʤ ʽ ʚʢʨʠʚʘʶʪʴ ʧʨʦʟʦʨʦʶ ʘʙʦ ʛʣʫʭʦʶ ʧʦʣʠʚʦʶ, ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʦʙʣʠʮʶʚʘʥʥʷ ʮʦʢʦʣʽʚ ʙʫʜʽʚʝʣʴ ʽ ʧʽʜʟʝʤʥʠʭ ʧʝʨʝʭʦʜʽʚ. 

ʂʠʣʠʤʦʚʦ-ʤʦʟʘʾʯʥʽ ʧʣʠʪʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʝʪʦʜʦʤ ʣʠʪʪʷ. ʊʦʥʢʦʩʪʽʥʥʽ 

ʧʣʠʪʢʠ ʨʽʟʥʦʛʦ ʢʦʣʴʦʨʫ, ʟ ʧʦʣʠʚʦʶ ʯʠ ʙʝʟ ʥʝʾ, ʷʢʽ ʥʘʢʣʝʶʶʪʴ ʣʠʮʴʦʚʦʶ 

ʧʦʚʝʨʭʥʝʶ ʥʘ ʧʘʧʝʨʦʚʫ ʦʩʥʦʚʫ (ʢʨʘʬʪ-ʧʘʧʽʨ), ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʢʠʣʠʤ. ʇʣʠʪʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʚʘʜʨʘʪʥʦʾ, ʧʨʷʤʦʢʫʪʥʦʾ ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʟʽ 

ʩʪʦʨʦʥʦʶ 22...29 ʤʤ, ʟʘʚʪʦʚʰʢʠ 2...3 ʤʤ. ʂʠʣʠʤʦʚʫ ʢʝʨʘʤʽʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʦʙʣʠʮʶʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʘʥʝʣʝʡ ʽ ʙʣʦʢʽʚ, ʩʪʽʥ, ʚʝʩʪʠʙʫʣʽʚ, ʩʭʦʜʦʚʠʭ ʢʣʽʪʦʢ, 

ʩʘʥʚʫʟʣʽʚ ʪʘ ʢʫʭʦʥʴ. ɼʣʷ ʮʴʦʛʦ ʢʠʣʠʤʠ ʟ ʧʣʠʪʢʦʶ ʫʢʣʘʜʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʨʦʟʯʠʥʦʚʦʾ ʩʫʤʽʰʽ ʥʘ ʧʦʚʝʨʭʥʶ, ʱʦ ʦʙʣʠʮʴʦʚʫʶʪʴ, ʘ ʧʦʪʽʤ ʟʤʠʚʘʶʪʴ ʢʨʘʬʪ-

ʧʘʧʽʨ ʚʦʜʦʶ. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʧʣʠʪʦʢ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 9 %, ʤʦʨʦ-

ʟʦʩʪʽʡʢʽʩʪʴ ï ʥʝ ʤʝʥʰʝ 40 ʮʠʢʣʽʚ. 

ʂʠʣʠʤ Ăʙʨʝʢʯʽʷò ï ʥʘʙʽʨ ʯʘʩʪʠʥ ʧʣʠʪʦʢ ʜʦʚʽʣʴʥʦʾ ʬʦʨʤʠ, ʧʣʦʱʝʶ ʥʝ 

ʤʝʥʰʝ 3 ʩʤ
2
, ʱʦ ʥʘʢʣʝʻʥʽ ʥʘ ʣʠʩʪ ʧʘʧʝʨʫ. ʅʦʤʽʥʘʣʴʥʽ ʨʦʟʤʽʨʠ ʢʠʣʠʤʽʚ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʫʟʛʦʜʞʝʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚʘ-ʚʠʛʦʪʦʚʣʶʚʘʯʘ ʟʽ ʩʧʦʞʠʚʘʯʝʤ. 

ʏʘʩʪʠʥʠ ʧʣʠʪʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʤʽʱʝʥʽ ʧʦ ʚʩʽʡ ʧʣʦʱʽ ʢʠʣʠʤʘ. 

 

ʇʃʀʊʂʀ ɼʃʗ ɺʅʋʊʈɯʐʅʔʆɻʆ ʆɹʃʀʎʖɺɸʅʅʗ 

 

ɺʥʫʪʨʽʰʥʽ ʩʪʽʥʠ ʦʙʣʠʮʴʦʚʫʶʪʴ ʤʘʡʦʣʽʢʦʚʠʤʠ ʪʘ ʬʘʷʥʩʦʚʠʤʠ ʧʣʠʪʢʘʤʠ. 

 ʄʘʡʦʣʽʢʦʚʽ ʧʣʠʪʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʣʝʛʢʦʧʣʘʚʢʠʭ ʛʣʠʥ ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʦ 

20 % ʚʫʛʣʝʢʠʩʣʦʛʦ ʢʘʣʴʮʽʶ ʫ ʚʠʛʣʷʜʽ ʢʨʝʡʜʠ. ɺʥʘʩʣʽʜʦʢ ʚʠʧʘʣʶʚʘʥʥʷ ʧʣʠʪʦʢ 

ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʨʠʩʪʠʡ ʯʝʨʝʧʦʢ, ʣʠʮʴʦʚʫ ʧʦʚʝʨʭʥʶ ʷʢʦʛʦ ʧʦʢʨʠʚʘʶʪʴ ʧʨʦʟʦʨʦʶ 

ʢʦʣʴʦʨʦʚʦʶ ʧʦʣʠʚʦʶ, ʘ ʥʘ ʪʠʣʴʥʠʡ ʙʽʢ ʥʘʥʦʩʷʪʴ ʙʦʨʦʟʝʥʢʠ ʜʣʷ ʢʨʘʱʦʛʦ 

ʟʯʝʧʣʝʥʥʷ ʟ ʨʦʟʯʠʥʦʤ. ʌʦʨʤʫʶʪʴ ʧʣʠʪʢʠ ʥʘ ʚʘʞʽʣʴʥʦʤʫ ʧʨʝʩʽ, ʧʦʪʽʤ ʾʭ ʩʫʰʘʪʴ, 

ʚʠʧʘʣʶʶʪʴ, ʛʣʘʟʫʨʫʶʪʴ ʽ ʚʠʧʘʣʶʶʪʴ ʫʜʨʫʛʝ. 

ʌʘʷʥʩʦʚʽ ʧʣʠʪʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ, ʜʦʜʘʶʯʠ 

ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʽ ʧʣʘʚʥʽ ï ʨʝʯʦʚʠʥʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ 
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(ʟʦʢʨʝʤʘ, ʧʦʣʴʦʚʠʡ ʰʧʘʪ). ʇʣʠʪʢʠ ʧʽʩʣʷ ʚʠʧʘʣʶʚʘʥʥʷ ʤʘʶʪʴ ʙʽʣʠʡ ʘʙʦ 

ʩʣʘʙʢʦʟʘʙʘʨʚʣʝʥʠʡ ʯʝʨʝʧʦʢ.  

ʃʠʮʴʦʚʘ ʧʦʚʝʨʭʥʷ ʧʣʠʪʦʢ ʤʦʞʝ ʙʫʪʠ ʛʣʘʜʝʥʴʢʦʶ ʘʙʦ ʨʝʣʴʻʬʥʦʶ ʦʜʥʦ- 

ʘʙʦ ʙʘʛʘʪʦʢʦʣʽʨʥʦʶ (ʨʠʩ. 4.5.4), ʘ ʥʘ ʪʠʣʴʥʠʡ ʙʽʢ ʥʘʥʦʩʷʪʴ ʙʦʨʦʟʝʥʢʠ ʜʣʷ 

ʢʨʘʱʦʛʦ ʟʯʝʧʣʝʥʥʽ ʟ ʨʦʟʯʠʥʦʤ. 

 

  

 

 

ʈʠʩ. 4.5.4. 

ʌʘʷʥʩʦʚʽ ʧʣʠʪʢʠ. 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʧʣʠʪʢʠ ʙʫʚʘʶʪʴ ʢʚʘʜʨʘʪʥʽ, ʧʨʷʤʦʢʫʪʥʽ ʽ ʬʘʩʦʥʥʽ ʜʣʷ 

ʢʫʪʽʚ, ʦʙʣʠʮʶʚʘʥʥʷ ʢʘʨʥʠʟʽʚ ʽ ʧʣʽʥʪʫʩʽʚ (ʨʠʩ. 4.5.5). ɼʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʦʙʣʠʮʶʚʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʣʠʪʢʠ ʟʘʚʜʦʚʞʢʠ 150 ʤʤ ʪʘ ʟʘʚʰʠʨʰʢʠ 25, 50, 75 ʽ 

150 ʤʤ. ʊʦʚʱʠʥʘ ʧʣʠʪʦʢ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 6 ʤʤ, ʧʣʽʥʪʫʩʥʠʭ ï 10 ʤʤ, 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʧʣʠʪʦʢ ʤʘʻ ʩʪʘʥʦʚʠʪʠ ʥʝ ʙʽʣʴʰ ʷʢ 16 %. 

 

 

 

ʈʠʩ. 4.5.5.ʆʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ 

ʛʣʘʟʫʨʦʚʘʥʠʤʠ ʧʣʠʪʢʘʤʠ:1 ïʢʚʘʜʨʘʪʥʘ 

ʨʷʜʦʚʘ ʧʣʠʪʢʘ;2 ï ʚʥʫʪʨʽʰʥʽʡ ʢʫʪʠʢ; 

3 ï ʧʣʽʥʪʫʩʦʚʽ ʢʫʪʠʢʠ ;4 ï ʟʦʚʥʽʰʥʽʡ 

ʢʫʪʠʢ ;5 ï ʢʘʨʥʠʟʥʘ ʧʣʠʪʢʘ; 6 ï ʧʦʷʩʦʢ; 

7 ï ʢʫʪʠʢʠ ʢʘʨʥʠʟʘ ;8 ï ʧʣʠʪʢʘ ʟ 

ʟʘʚʘʣʦʤ  

 

ɼʦ ʷʢʦʩʪʽ ʧʣʠʪʦʢ ʜʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ ʩʪʘʚʣʷʪʴ ʚʠʩʦʢʽ 

ʚʠʤʦʛʠ: ʚʦʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʘʚʠʣʴʥʫ ʛʝʦʤʝʪʨʠʯʥʫ ʬʦʨʤʫ, ʯʽʪʢʽ ʛʨʘʥʽ ʽ ʢʫʪʠ, 

ʙʫʪʠ ʪʝʨʤʽʯʥʦ ʩʪʽʡʢʠʤʠ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 82 

 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʣʠʪʦʢ ʻ ʧʝʨʝʚʘʞʥʦ ʤʘʩʠ ʽʟ ʧʣʘʩʪʠʯʥʦʾ 

ʛʣʠʥʠ, ʢʘʦʣʽʥʫ, ʢʚʘʨʮʫ ʪʘ ʧʦʣʴʦʚʦʛʦ ʰʧʘʪʫ. 

 

ʇʃʀʊʂʀ ɼʃʗ ʇɯɼʃʆɻ 

 

ʂʝʨʘʤʽʯʥʽ ʧʣʠʪʢʠ ʜʣʷ ʧʽʜʣʦʛ ʤʦʞʫʪʴ ʙʫʪʠ ʟ ʧʦʣʠʚʦʶ ʽ ʙʝʟ ʥʝʾ, ʟ 

ʛʣʘʜʝʥʴʢʦʶ ʯʠ ʨʠʬʣʝʥʦʶ ʧʦʚʝʨʭʥʝʶ ʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ ʟ 

ʜʦʚʞʠʥʦʶ ʛʨʘʥʽ 50...150 ʤʤ, ʟʘʚʪʦʚʰʢʠ 10...13 ʤʤ. ʾʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ 

ʪʫʛʦʧʣʘʚʢʠʭ ʘʙʦ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ, ʽʟ ʟʘʙʘʨʚʣʶʶʯʠʤʠ ʜʦʙʘʚʢʘʤʠ ʯʠ ʙʝʟ ʥʠʭ. 

ʇʣʠʪʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʥʘʩʪʠʣʘʥʥʷ ʧʽʜʣʦʛ ʫ ʩʘʥʽʪʘʨʥʠʭ ʚʫʟʣʘʭ, ʚʝʩʪʠʙʫʣʷʭ ʽ ʥʘ 

ʩʭʦʜʦʚʠʭ ʧʣʦʱʘʜʢʘʭ ʞʠʪʣʦʚʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʽʚʝʣʴ, ʘ ʪʘʢʦʞ ʫ ʚʠʨʦʙʥʠʯʠʭ 

ʽ ʜʦʧʦʤʽʞʥʠʭ ʙʫʜʽʚʣʷʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ (ʨʠʩ. 4.5.6). ʇʣʠʪʢʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʜʥʦ- ʪʘ ʙʘʛʘʪʦʢʦʣʽʨʥʠʤʠ (ʚʽʟʝʨʫʥʯʘʩʪʽ, ʦʬʘʢʪʫʨʝʥʽ, ʧʝʨʬʦʨʦʚʘʥʽ, 

ʤʘʨʤʫʨʦʚʠʜʥʽ ʡ ʜʝʢʦʨʦʚʘʥʽ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ). ʇʣʠʪʢʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ 

ʱʽʣʴʥʽʩʪʴ, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʜʦ 5 %, ʧʽʜʚʠʱʝʥʠʡ ʦʧʽʨ ʱʦʜʦ ʩʪʠʨʘʥʥʷ (ʚʪʨʘʪʠ 

ʤʘʩʠ ʧʽʜ ʯʘʩ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʩʪʠʨʘʥʽʩʪʴ ʥʝ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,25 ʛ/ʩʤ
2
). 

 

    

 

ʈʠʩ. 4.5.6. 

ʇʽʜʣʦʛʠ ʽʟ 

ʢʝʨʘʤʽʯʥʠʭ 

ʧʣʠʪʦʢ. 

 

 

ʇʣʠʪʢʠ ʢʝʨʘʤʽʯʥʽ ʤʦʟʘʾʯʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʢʚʘʜʨʘʪʥʠʤʠ ʟʽ ʩʪʦʨʦʥʦʶ 23 ʽ 

48 ʤʤ, ʟʘʚʪʦʚʰʢʠ 6 ʽ 8 ʤʤ. ʅʘ ʟʘʚʦʜʽ ʧʣʠʪʢʠ ʣʠʮʴʦʚʠʤ ʙʦʢʦʤ ʥʘʢʣʝʶʶʪʴ ʥʘ 

ʢʨʘʬʪ-ʧʘʧʽʨ ʘʙʦ ʢʘʨʪʦʥ ʟʘ ʧʝʚʥʠʤ ʨʠʩʫʥʢʦʤ, ʦʜʝʨʞʫʶʯʠ ʢʠʣʠʤʠ. ʊʦʚʱʠʥʘ ʰʚʘ 

ʤʽʞ ʧʣʠʪʢʘʤʠ 2 ʤʤ. ʋʢʣʘʜʘʶʪʴ ʢʠʣʠʤʠ ʥʘ ʧʣʘʩʪʠʯʥʫ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʫ 

ʨʦʟʯʠʥʦʚʫ ʩʫʤʽʰ. ʇʽʩʣʷ ʫʢʣʘʜʘʥʥʷ, ʧʽʜʣʦʛʠ ʢʨʘʬʪ-ʧʘʧʽʨ ʯʠ ʢʘʨʪʦʥ ʟʤʠʚʘʶʪʴ. 

 

 4.6 ɺʀʈʆɹʀ ʉʇɽʎɯɸʃʔʅʆɻʆ ʇʈʀɿʅɸʏɽʅʅʗ 

 

ʂʝʨʘʤʽʯʥʘ ʯʝʨʝʧʠʮʷ ï ʮʝ ʩʪʘʨʦʜʘʚʥʽʡ ʧʦʢʨʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 

ʟʘʚʜʷʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʡ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʥʝ ʚʪʨʘʪʠʚ ʩʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦ ʥʘʰʠʭ 

ʯʘʩʽʚ. ʂʝʨʘʤʽʯʥʘ ʯʝʨʝʧʠʮʷ (ʨʠʩ. 4.6.1) ʙʫʚʘʻ ʩʪʨʽʯʢʦʚʦʶ, ʧʘʟʦʚʦʶ, ʭʚʠʣʷʩʪʦʶ, 

S-ʧʦʜʽʙʥʦʶ; ʰʪʘʤʧʦʚʘʥʦʶ ï ʧʘʟʦʚʦʶ ʞʦʣʦʙʯʘʩʪʦʶ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʯʝʨʝʧʠʮʶ 

ʥʘʧʽʚʩʫʭʠʤ ʧʨʝʩʫʚʘʥʥʷʤ ʽ ʧʣʘʩʪʠʯʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ. ʏʝʨʝʧʠʮʷ ʤʽʮʥʘ, 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʘ, ʤʦʨʦʟʦʩʪʽʡʢʘ (ʥʝ ʤʝʥʰ ʷʢ 25 ʮʠʢʣʽʚ), ʚʦʛʥʝʩʪʽʡʢʘ ʡ 
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ʜʦʚʛʦʚʽʯʥʘ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʯʝʨʝʧʠʮʽ ʥʘʣʝʞʘʪʴ: ʚʝʣʠʢʘ ʤʘʩʘ (ʜʦ 65 ʢʛ/ʤ
2
 ʧʦʢʨʠʪʪʷ), 

ʢʨʠʭʢʽʩʪʴ, ʟʥʘʯʥʘ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʚʣʘʰʪʫʚʘʥʥʷ ʧʦʢʨʽʚʣʽ ʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʾʾ 

ʚʠʢʦʥʘʥʥʷ ʟ ʚʝʣʠʢʠʤ ʥʘʭʠʣʦʤ (ʙʽʣʴʰʝ 30Á) ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʽʢʘʥʥʷ ʚʦʜʠ. 

ɺʠʧʘʣʶʶʪʴ ʯʝʨʝʧʠʮʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 950... 1000 Áʉ. 

 

 

 

 ʈʠʩ. 4.6.1.ʏʝʨʝʧʠʮʷ ʛʣʠʥʷʥʘ: 

ʘ ï ʰʪʘʤʧʦʚʘʥʘ; ʙ ï ʩʪʨʽʯʢʦʚʘ 

ʧʘʟʦʚʘ; ʚ ï ʩʪʨʽʯʢʦʚʘ ʧʣʦʩʢʘ 

(ʙʦʙʨʦʚʠʡ ʭʚʽʩʪ); ʛ ï ʛʨʝʙʝʥʝʚʘ. 

 

 

ɼʨʝʥʘʞʥʽ ʪʨʫʙʠ ï ʚʠʨʦʙʠ ʮʠʣʽʥʜʨʠʯʥʦʾ, ʰʝʩʪʠ- ʽ ʚʦʩʴʤʠʛʨʘʥʥʦʾ ʬʦʨʤʠ ʟ 

ʚʥʫʪʨʽʰʥʽʤ ʜʽʘʤʝʪʨʦʤ 25...250  ʤ, 333...500 ʤʤ ʟʘʚʜʦʚʞʢʠ, ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʤʝʣʽʦʨʘʮʽʾ ʪʘ ʦʩʫʰʝʥʥʽ ˇʨʫʥʪʦʚʠʭ ʦʩʥʦʚ, ʩʧʦʨʫʜ. ɼʨʝʥʘʞʥʽ ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʧʣʘʩʪʠʯʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʪʨʽʯʢʦʚʠʭ ʘʙʦ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʧʨʝʩʘʭ ʟ ʚʠʩʦʢʦʧʣʘʩʪʠʯʥʠʭ ʮʝʛʝʣʴʥʠʭ ʛʣʠʥ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʛʣʘʟʫʨʦʚʘʥʠʤʠ ʙʝʟ ʨʦʟʪʨʫʙʽʚ ʘʙʦ ʛʣʘʟʫʨʦʚʘʥʠʤʠ ʟ 

ʨʦʟʪʨʫʙʘʤʠ ʪʘ ʧʝʨʬʦʨʘʮʽʻʶ ʥʘ ʩʪʽʥʢʘʭ (ʨʠʩ.4.6.2). ʏʘʩʪʽʰʝ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʙʝʟʨʦʟʪʨʫʙʥʽ ʪʨʫʙʠ, ʷʢʽ ʟôʻʜʥʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʢʝʨʘʤʽʯʥʠʤʠ ʤʫʬʪʘʤʠ. ɺʦʜʘ ʫ 

ʜʨʝʥʘʞʥʽ ʪʨʫʙʠ ʥʘʜʭʦʜʠʪʴ ʢʨʽʟʴ ʩʪʠʢʠ ʽ ʦʪʚʦʨʠ ʚ ʩʪʽʥʢʘʭ ʪʨʫʙ. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ʯʝʨʝʧʢʘ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰ ʷʢ 15 %, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʥʝ ʥʠʞʯʘ 15 ʮʠʢʣʽʚ. 

ɼʨʝʥʘʞʥʽ ʪʨʫʙʠ   ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʧʨʠ 

ʦʩʫʰʝʥʥʽ ˇʨʫʥʪʦʚʠʭ ʦʩʥʦʚ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ . 
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ʎʝʛʣʘ ʜʣʷ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ (ʢʣʽʥʢʝʨʥʘ) ï ʮʝ hʪʫʯʥʝ ʢʘʤʽʥʥʷ 

ʨʦʟʤʽʨʘʤʠ 220Ĭ110Ĭ65 ʤʤ ʽ 220Ĭ110Ĭ78 ʤʤ (ʨʠʩ. 4.6.3), ʷʢʝ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʥʘʩʪʫʧʥʠʤ ʚʠʧʘʣʶʚʘʥʥʷʤ ʜʦ ʧʦʚʥʦʛʦ ʩʧʽʢʘʥʥʷ. ʗʢ ʩʠʨʦʚʠʥʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʫʛʦʧʣʘʚʢʽ ʛʣʠʥʠ ʟ ʚʝʣʠʢʠʤ ʽʥʪʝʨʚʘʣʦʤ ʪʝʤʧʝʨʘʪʫʨ ʤʽʞ ʧʦʯʘʪʢʦʤ 

ʩʧʽʢʘʥʥʷ ʡ ʧʦʯʘʪʢʦʤ ʜʝʬʦʨʤʫʚʘʥʥʷ (80...100 Áʉ). 

ʄʘʨʢʠ ʮʝʛʣʠ 1000, 600 ʽ 400, ʚʽʜʧʦʚʽʜʥʦ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ F100, F50 ʽ F30, 

ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʝ ʙʽʣʴʰ ʷʢ 2, 4, 6 %, ʦʧʽʨ ʩʪʠʨʘʥʥʶ (ʢʦʝʬʽʮʽʻʥʪ ʟʥʦʰʫʚʘʥʥʷ) 

ʥʝ ʤʝʥʰ ʷʢ 14, 16 ʽ 18 %, ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʫʜʘʨ (ʢʽʣʴʢʽʩʪʴ ʫʜʘʨʽʚ) ʥʝ ʤʝʥʰʝ ʥʽʞ 

8, 12, 16. ɰʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ ʧʨʦʤʠʩʣʦʚʠʭ, ʙʫʜʽʚʝʣʴ, 

ʤʦʩʪʦʚʠʭ ʦʧʦʨ, ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʽʚ. 

 

 

 ʈʠʩ. 4.6.3. ʂʣʽʥʢʝʨʥʘ ʮʝʛʣʘ. 

 

ʂʘʥʘʣʽʟʘʮʽʡʥʽ ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʪʫʛʦʧʣʘʚʢʠʭ ʘʙʦ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ 

ʟ̔ ʩʧʽʩʥʶʶʯʠʤʠ ʜʦʙʘʚʢʘʤʠ (ʪʦʥʢʦʤʝʣʝʥʠʤ ʰʘʤʦʪʦʤ ʘʙʦ ʧʽʩʢʦʤ) ʯʠ ʙʝʟ ʥʠʭ, 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʟ ʨʦʟʪʨʫʙʦʤ ʥʘ ʦʜʥʦʤʫ ʢʽʥʮʽ. ʉʠʨʦʚʠʥʥʫ ʤʘʩʫ ʛʦʪʫʶʪʴ 

ʧʣʘʩʪʠʯʥʠʤ ʩʧʦʩʦʙʦʤ. ʊʨʫʙʠ ʬʦʨʤʫʶʪʴ ʫ ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʨʫʙʥʠʭ ʧʨʝʩʘʭ, 

ʧʦʢʨʠʚʘʶʪʴ ʽʟ ʩʝʨʝʜʠʥʠ ʽ ʟʟʦʚʥʽ ʢʠʩʣʦʪʦʩʪʽʡʢʦʶ ʧʦʣʠʚʦʶ ʡ ʚʠʧʘʣʶʶʪʴ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 1250..1300 Áʉ, ʾʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʽʘʤʝʪʨʦʤ 150...600 ʤʤ ʽ 

1000...1500 ʤʤ ʟʘʚʜʦʚʞʢʠ. ɺʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʤʠ ʽ ʚʠʪʨʠʤʫʚʘʪʠ 

ʚʥʫʪʨʽʰʥʽʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʪʠʩʢ ʥʝ ʤʝʥʰ ʷʢ 0,15 ʄʇʘ. 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʪʨʫʙ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ 8 %. ʂʠʩʣʦʪʦʩʪʽʡʢʽʩʪʴ 

ʪʨʫʙ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰ ʷʢ 93 %. 

ʊʨʫʙʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʙʝʟʥʘʧʽʨʥʠʭ ʤʝʨʝʞ ʢʘʥʘʣʽʟʘʮʽʾ, ʷʢʠʤʠ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʧʨʦʤʠʩʣʦʚʽ, ʧʦʙʫʪʦʚʽ ʪʘ ʜʦʱʦʚʽ ʥʝʘʛʨʝʩʠʚʥʽ ʡ ʘʛʨʝʩʠʚʥʽ ʩʪʽʯʥʽ 

ʚʦʜʠ. 

ʂʠʩʣʦʪʦʪʨʠʚʢʽ ʚʠʨʦʙʠ ð ʮʝʛʣʘ, ʧʣʠʪʢʠ, ʪʨʫʙʠ ʜʣʷ ʬʫʪʝʨʦʚʢʠ 

ʨʝʟʝʨʚʫʘʨʽʚ, ʧʝʯʝʡ, ʥʘʩʪʠʣʫ ʧʽʜʣʦʛ ʫ ʮʝʭʘʭ ʟ ʘʛʨʝʩʠʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʂʠʩʣʦʪʦʪʨʠʚʢʽ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʧʣʘʩʪʠʯʥʠʭ ʛʣʠʥ ʙʝʟ 

ʜʦʤʽʰʦʢ ʢʘʨʙʦʥʘʪʽʚ, ʩʽʨʯʘʥʦʛʦ ʢʦʣʯʝʜʘʥʫ, ʛʽʧʩʫ, ʷʢʽ ʟʤʝʥʰʫʶʪʴ ʭʽʤʽʯʥʫ 

 

  

ʈʠʩ. 4.6.2 ʂʝʨʘʤʽʯʥʽ ʜʨʝʥʘʞʥʽ ʪʨʫʙʠ:  

1 ï ʪʨʫʙʘ; 2 ï ʤʫʬʪʘ. 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 85 

 

ʩʪʽʡʢʽʩʪʴ. ʂʠʩʣʦʪʦʪʨʠʚʢʘ ʮʝʛʣʘ ʤʮ̔ʥʽʩʪʶ 15...25 ʄʇʘ, ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʶ 

92...96 %, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷʤ 8...12 %, ʪʝʨʤʦʩʪʽʡʢʽʩʪʶ ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʪʝʧʣʦ ʟʤʽʥ; 

ʧʣʠʪʢʠ ʢʠʩʣʦʪʦʪʨʠʚʢʽ (ʂ) ʽ ʪʝʨʤʦʢʠʩʣʦʪʦʪʨʠʚʢʽ (ʊʂ) ʤʽʮʥʽʩʪʶ 30 ʄʇʘ, 

ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʶ 96...98 %, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷʤ 6...9 %; ʪʨʫʙʠ ʪʘ ʬʘʩʦʥʥʽ ʯʘʩʪʠʥʠ 

ʜʦ ʥʠʭ ʤʽʮʥʽʩʪʶ 30...40 ʄʇʘ, ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʶ 97...98 %, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷʤ 

3...5 %. 

ʂʠʩʣʦʪʦʪʨʠʚʢʘ ʮʝʛʣʘ ʪʘ ʧʣʠʪʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʬʫʪʝʨʫʚʘʥʥʷ ʙʘʰʪ, 

ʨʝʟʝʨʚʫʘʨʽʚ ʽ ʧʝʯʝʡ ʥʘ ʭʽʤʽʯʥʠʭ ʟʘʚʦʜʘʭ, ʜʣʷ ʦʧʦʨʷʜʞʝʥʥʷ ʧʽʜʣʦʛ ʫ ʮʝʭʘʭ ʟ 

ʘʛʨʝʩʠʚʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ. ʂʝʨʘʤʽʯʥʽ ʢʠʩʣʦʪʦʪʨʠʚʢʽ ʪʨʫʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʧʝʨʝʢʘʯʫʚʘʥʥʷ ʥʝʦʨʛʘʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ ʪʘ ʛʘʟʽʚ ʧʽʜ ʪʠʩʢʦʤ ʜʦ 

0,3 ʄʇʘ. 

ʉʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʫ ʢʝʨʘʤʽʢʫ ï ʨʘʢʦʚʠʥʠ, ʚʘʥʥʠ, ʫʤʠʚʘʣʴʥʠʢʠ ʫʥʽʪʘʟʠ 

ʪʦʱʦ ï ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʬʘʷʥʩʦʚʠʭ ʯʠ ʥʘʧʽʚʬʘʨʬʦʨʦʚʠʭ ʛʣʠʥʷʥʠʭ ʤʘʩ (ʙʽʣʘ 

ʛʣʠʥʘ, ʢʘʦʣʽʥ, ʢʚʘʨʮ, ʧʦʣʴʦʚʠʡ ʰʧʘʪ, ʰʘʤʦʪ) ʌʦʨʤʫʶʪʴ ʚʠʨʦʙʠ ʤʝʪʦʜʦʤ ʣʠʪʪʷ. 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ï ʜʦ 5%, ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ï ʜʦ 500 ʄʇʘ. ɺʠʨʦʙʠ ʟ 

ʬʘʷʥʩʫ ʤʘʶʪʴ ʧʦʨʠʩʪʠʡ, ʘ ʟ ʬʘʨʬʦʨʫ ï ʱʽʣʴʥʠʡ, ʩʠʣʴʥʦ ʩʧʽʢʣʠʡ ʯʝʨʝʧʦʢ; 

ʱʽʣʴʥʽʩʪʴ ʥʘʧʽʚʬʘʨʬʦʨʫ ʻ ʧʨʦʤʽʞʥʦʶ ʟʘ ʟʥʘʯʝʥʥʷʤ ʤʽʞ ʬʘʷʥʩʦʤ ʽ ʬʘʨʬʦʨʦʤ. 

ɺʦʛʥʝʪʨʡʚʢʽ ʚʠʨʦʙʠ ï ʮʝ ʢʨʝʤʥʝʟʝʤʠʩʪʽ, ʘʣʶʤʦʩʠʣʽʢʘʪʥʽ, ʤʘʛʥʝʟʽʘʣʴʥʽ 

ʪʘ ʭʨʦʤʠʩʪʽ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. 

ɺʦʛʥʝʪʨʠʚʢʽ ʚʠʨʦʙʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʦʩʪʦ ʚʦʛʥʝʪʨʠʚʢʽ (1580...1770 Áʉ), 

ʚʠʩʦʢʦʚʦʛʥʝʪʨʠʚʢʽ (1700...2000 Áʉ), ʥʘʡʚʠʱʦʾ ʚʦʛʥʝʪʨʠʚʢʦʩʪʽ (ʧʦʥʘʜ 2000 Áʉ). 

ɿ ʚʦʛʥʝʪʨʠʚʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘʡʰʠʨʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʨʝʤʥʝʟʝʤʠʩʪʽ ʪʘ 

ʘʣʶʤʦʩʠʣʽʢʘʪʥʽ, ʘ ʪʘʢʦʞ ʤʘʛʥʝʟʽʘʣʴʥʽ ʪʘ ʭʨʦʤʠʩʪʽ. 

ʂʨʝʤʥʝʟʝʤʠʩʪʽ (ʜʠʥʘʩʦʚʽ) ʤʘʶʪʴ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ 1670..1790 Áʉ, ʘʣʝ 

ʥʝʚʠʩʦʢʫ ʪʝʨʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʽ ʧʨʠ ʰʚʠʜʢʦʤʫ ʥʘʛʨʽʚʘʥʥʽ ʚʪʨʘʯʘʶʪʴ ʤʽʮʥʽʩʪʴ, 

ʨʦʟʪʨʽʩʢʫʶʪʴʩʷ ʡ ʨʫʡʥʫʶʪʴʩʷ, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʢʚʘʨʮʠʪʽʚ ʘʙʦ ʧʽʩʢʫ ʟ ʛʣʠʥʦʶ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʜʣʷ ʢʣʘʜʢʠ ʩʢʣʝʧʽʥʴ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʽ ʩʢʣʦʚʘʨʥʠʭ ʧʝʯʝʡ. 

ɸʣʶʤʦʩʠʣʽʢʘʪʥʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ, ʰʘʤʦʪʫ; 

ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ï 1590...1730 Áʉ, ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʛʨʫʧʠ; 1) ʥʘʧʽʚʢʠʩʣʽ ʟ 

ʚʤʽʩʪʦʤ Sʽʆ2 ʧʦʥʘʜ 65 % ʽ ɸl2ʆ3 ï ʥʝ ʤʝʥʰ ʷʢ 28 % ʪʘ ʚʦʛʥʝʪʨʠʚʢʽʩʪʶ 

1610...1710 Áʉ.. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʫʪʝʨʫʚʘʥʥʷ ʧʝʯʝʡ, ʚʘʛʨʘʥʦʢ, ʜʠʤʘʨʽʚ, 2) 

ʰʘʤʦʪʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʚʤʽʩʪʦʤ ɸ12ʆ3 30...45 % ʤʘʶʪʴ ʚʠʩʦʢʫ ʪʝʨʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ʽ ʤʽʮʥʽʩʪʴ, ʾʭ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ 1580..1730 Áʉ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʜʣʷ ʬʫʪʝʨʫʚʘʥʥʷ 

ʦʙʝʨʪʦʚʠʭ ʧʝʯʝʡ, ʜʠʤʦʭʦʜʽʚ ʪʦʱʦ; 3) ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʟ ʚʤʽʩʪʦʤ 

ɸ12ʆ3 ʧʦʥʘʜ 45 % ʤʘʶʪʴ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ 1820...1860 Áʉ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʫ 

ʩʢʣʦʚʘʨʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʜʦʤʝʥʥʠʭ ʧʝʯʝʡ ʪʦʱʦ. 

ʄʘʛʥʝʟʽʘʣʴʥʽ ʚʠʨʦʙʠ ʩʢʣʘʜʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʧʝʨʠʢʣʘʟʫ ʄgʆ ï 

80...85 %, ʾʭ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ʜʦʩʷʛʘʻ 2000 Áʉ. 

ʍʨʦʤʠʩʪʽ ʚʠʨʦʙʣʷʶʪʴ ʽʟ ʭʨʦʤʠʩʪʦʛʦ ʟʘʣʽʟʥʷʢʫ ʟ ʤʘʛʥʝʟʠʪʦʤ ʽ ʛʣʠʥʦʟʝʤʦʤ; 

ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ ï 1800...2000 Áʉ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʫʪʝʨʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ 

ʧʝʯʝʡ. 

ʊʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʧʦʨʠʩʪʽ ʢʝʨʘʤʽʯʥʽ ʟʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʙʝʪʦʥʽʚ ï ʢʝʨʘʤʟʠʪ ʽ 

ʘʛʣʦʧʦʨʠʪ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 86 

 

ʂʝʨʘʤʟʠʪ ï ʛʨʘʚʽʡ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʧʨʠ ʚʠʧʘʣʶʚʘʥʥʽ ʣʝʛʢʦʧʣʘʚʢʠʭ ʛʣʠʥ, ʷʢʽ 

ʩʧʫʯʫʶʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʦ 1300 Áʉ. ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʢʝʨʘʤʟʠʪ ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʘʨʢʠ: 150, 200, 250, 300, 350, 400, 450, 500, 550, 600, 

700, 800. 

ɸʛʣʦʧʦʨʠʪ ï ʧʦʨʠʩʪʠʡ ʱʝʙʝʥʝʚʦʚʠʜʥʠʡ ʢʫʩʢʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʧʽʢʘʥʥʷʤ ʩʫʤʽʰʽ ʛʣʠʥʠ ʽ ʚʫʛʽʣʣʷ. ʅʘʩʠʧʥʘ ʱʽʣʴʥʽʩʪʴ ï 

300...1000 ʢʛ/ʤ
3
. 

 

 4.7 ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ɯɿ ʂɽʈɸʄɯʂʀ 

 

ʂʝʨʘʤʽʯʥʠʡ ʛʨʘʥʽʪ (ʛʨʝʩ) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʢʝʨʘʤʽʯʥʦʾ ʧʣʠʪʢʠ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʂʝʨʘʤʽʯʥʠʡ ʛʨʘʥʽʪ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʙʽʣʦʾ ʛʣʠʥʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʢʘʦʣʽʥʫ, ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ, ʢʚʘʨʮʫ ʽ 

ʤʽʥʝʨʘʣʽʚ, ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠ ʜʫʞʝ ʚʠʩʦʢʦʤʫ ʪʠʩʢʫ ʽ ʥʘʩʪʫʧʥʦʤʫ 

ʦʙʧʘʣʶʚʘʥʥʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1200-1300 Üʉ. ʊʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʽʮʥʠʭ ʽ ʩʪʽʡʢʠʭ ʜʦ ʨʽʟʥʠʭ ʜʽʡ ʧʣʠʪʦʢ ʟ ʚʝʣʠʢʠʤ ʨʽʟʥʦʚʠʜʦʤ 

ʢʦʣʴʦʨʽʚ ʽ ʤʘʣʶʥʢʽʚ, ʷʢʽ ʽʤʽʪʫʶʪʴ ʧʨʠʨʦʜʥʠʡ ʢʘʤʽʥʴ. ʂʝʨʘʤʽʯʥʠʡ ʛʨʘʥʽʪ ʤʘʻ 

ʚʝʣʠʢʫ ʟʥʦʩʦʩʪʽʡʢʽʩʪʴ, ʤʝʭʘʥʽʯʥʫ ʤʽʮʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʢʦʣʴʦʨʦʩʪʽʡʢʽʩʪʴ. 

ʂʝʨʘʤʦʛʨʘʥʽʪ ï ʯʫʜʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʜʘʻ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʨʽʟʥʦʚʠʜʫ ʧʘʣʽʪʨʠ ʢʦʣʴʦʨʽʚ, ʬʦʨʤʘʪʽʚ, ʬʘʢʪʫʨ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ 

ʢʝʨʘʤʦʛʨʘʥʽʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʨʠʨʦʜʥʠʤ ʢʘʤʝʥʝʤ ï ʮʝ ʤʝʥʰʘ ʤʘʩʘ, ʡʦʛʦ 

ʪʦʚʱʠʥʘ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ 10-12 ʤʤ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʪʦʚʱʠʥʘ ʢʘʤôʷʥʠʭ ʧʣʠʪʦʢ 30-

40 ʤʤ. 

ɺ ʋʢʨʘʾʥʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʝʨʘʤʽʯʥʠʡ ʛʨʘʥʽʪ ʥʘʩʪʫʧʥʠʭ ʪʦʨʛʦʚʠʭ ʤʘʨʦʢ: 

ĂCAESARò, Ă GRANITI FIANDREò, ĂGRANITOGRESò, ĂMARAZZIò, ʪʘ ʽʥ. 

ʉʫʯʘʩʥʝ ʮʝʛʣʷʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʣʘʰʪʦʚʘʥʝ ʥʘ ʚʠʧʫʩʢ ʢʝʨʘʤʽʯʥʦʾ ʣʠʮʝʚʦʾ 

ʽ ʙʫʜʽʚʝʣʴʥʦʾ ʮʝʛʣʠ. ʎʷ ʮʝʛʣʘ ʚʠʧʫʩʢʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʢʦʣʴʦʨʽʚ (ʜʦ 50 

ʚʽʜʪʽʥʢʽʚ), ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʬʽʛʫʨʥʘ, ʨʽʟʥʦʛʦ ʪʠʧʫ ʽ ʨʦʟʤʽʨʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʪʝʧʣʦʟʘʭʠʩʥʠʭ ʷʢʦʩʪʝʡ ʟʦʚʥʽʰʥʽʭ 

ʮʝʛʣʷʥʠʭ ʩʪʽʥ ʙʝʟ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʪʦʚʱʠʥʠ, ʚʠʨʦʙʥʠʢʠ ʥʘʮʽʣʝʥʽ ʥʘ ʚʠʧʫʩʢ 

ʢʝʨʘʤʽʯʥʦʛʦ ʢʘʤʝʥʶ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, ʟʥʠʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʢʘʤʝʥʶ ʟʘ ʨʘʭʫʥʦʢ 

ʩʪʚʦʨʝʥʥʷ ʧʫʩʪʦʪ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ 

ʨʦʟʯʠʥʫ, ʧʨʠ ʢʣʘʜʮʽ ʩʪʽʥʠ. ʅʘ ɿɸʆ Ăʇʦʙʝʜʘ-ʂʥʘʫʬò ʮʽ ʧʨʦʧʦʟʠʮʽʾ ʟʥʘʡʰʣʠ ʩʚʦʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʚʠʧʫʩʢʫ ʚʝʣʠʢʦʬʦʨʤʘʪʥʦʛʦ ʢʝʨʘʤʽʯʥʦʛʦ ʢʘʤʽʥʥʷ 15ʅʌ 

ʨʦʟʤʽʨʦʤ 150Ĭ260Ĭ219 ʤʤ ʽ ʱʽʣʴʥʽʩʪʶ 790 ʢʛ/ʤ
3
, ʱʽʣʴʥʽʩʪʴ ʯʝʨʝʧʢʘ ʩʢʣʘʜʘʻ 

1400 ʢʛ/ʤ
3
, ʧʫʩʪʦʪʥʽʩʪʴ ʜʦ 50 % ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ 

0,18...0,20 ɺʪ/ʤʉ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ ʮʝʛʣʠ, ʷʢʠʡ ʦʪʨʠʤʘʚ ʥʘʟʚʫ "ʪʝʨʤʦʣʶʢʩ"  

(ɿɸʆ Ăɸʬʠʥʘò ʤ. ʏʝʣʷʙʽʥʩʴʢ) ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʙʫʜʠʥʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʘʡʞʦʨʩʪʢʽʰʠʤ ʚʠʤʦʛʘʤ ʧʦ ʪʝʧʣʦʪʝʭʥʽʮʽ. ɺ ʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ 

ʪʝʨʤʦʩʫ. ɿʘ ʨʘʭʫʥʦʢ ʦʩʦʙʣʠʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʦʚʽʪʨʷʥʠʭ ʰʘʨʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ 

Ăʤʽʩʪʢʽʚ ʭʦʣʦʜʫò, ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʤʘʡʞʝ ʚ 2 ʨʘʟʠ ʪʝʧʣʽʰʠʡ, ʥʽʞ ʘʥʘʣʦʛʽʯʥʽ ʡʦʤʫ 

ʤʘʪʝʨʽʘʣʠ ʟʘ ʤʽʮʥʽʩʪʶ. ɿʙʝʨʝʞʝʥʥʷ ʤʽʮʥʦʩʪʽ ʜʦʪʨʠʤʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ 

ʧʫʩʪʦʪʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 30 %. 
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ɼʝʢʦʨʘʪʠʚʥʘ ʮʝʛʣʘ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʨʦʙʽʪ ï 

ʢʣʘʜʢʠ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʧʦʚʝʨʭʥʽ ʩʪʽʥʠ. 

ʎʷ ʮʝʛʣʘ ʤʘʻ ʯʽʪʢʦ ʧʨʘʚʠʣʴʥʫ ʬʦʨʤʫ ʽ ʨʽʚʥʫ ʛʣʷʥʮʝʚʫ ʧʦʚʝʨʭʥʶ ʟʦʚʥʽʰʥʽʭ 

ʩʪʽʥʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʮʝʛʣʠ, ʷʢʘ ʤʘʻ ʥʘʟʚʫ Ăʬʘʩʘʜʥʘò, Ăʣʠʮʝʚʘò, ʜʦʟʚʦʣʷʻ 

ʦʪʨʠʤʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʷʢʽʩʥʫ ʢʣʘʜʢʫ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ, ʘʣʝ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ 

ʚʩʝʨʝʜʠʥʽ ʧʨʠʤʽʱʝʥʥʷ ʙʝʟ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ ʩʪʽʥ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥ ̔

ʜʝʢʦʨʘʪʠʚʥʦʾ ʮʝʛʣʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʚʝʣʠʢʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʦʙʨʦʙʮʽ ʰʚʽʚ. 

ɿʘʚʦʜʠ ʚʠʧʫʩʢʘʶʪʴ ʜʝʢʽʣʴʢʘ ʚʠʜʽʚ ʜʝʢʦʨʘʪʠʚʥʦʾ ʮʝʛʣʠ: ʛʣʘʟʫʨʦʚʘʥʘ; 

ʘʥʛʦʙʦʚʘʥʘ; ʜʚʦʰʘʨʦʚʘ. ʂʨʽʤ ʪʦʛʦ ʻ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʥʽ ʮʝʛʣʠ 

(ʛʣʘʜʝʥʴʢʘ, ʭʚʠʣʷʩʪʘ, ʰʝʨʦʭʦʚʘʪʘ ʽ ʪ.ʜ.) 

ɺʩʝ ʙʽʣʴʰʝ ʯʠʩʣʦ ʮʝʛʣʷʥʠʭ ʟʘʚʦʜʽʚ ʚʠʧʫʩʢʘʻ ʬʘʩʦʥʥʫ ʮʝʛʣʫ: ʽʟ ʩʢʦʩʦʤ, 

ʦʢʨʫʛʣʝʥʫ, ʢʫʪʦʚʫ, ʦʚʘʣʴʥʫ (ʨʠʩ. 4.7). ʎʝ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʤʫʣʷʨʽʚ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʮʝʛʣʷʥʦʾ ʢʣʘʜʢʠ, ʧʨʠ ʮʴʦʤʫ ʥʝʤʘ ʧʦʪʨʝʙʠ ʨʽʟʘʪʠ ʟʚʠʯʘʡʥʫ 

ʦʙʣʠʮʶʚʘʣʴʥʫ ʮʝʛʣʫ. 

 

 

 

 

 

 
 

           ʈʠʩ. 4.7. ʉʫʯʘʩʥʘ ʬʘʩʦʥʥʘ ʮʝʛʣʘ. 
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ʎɽ ʎɯʂɸɺʆ 

 

...ɺʽʢ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 5000 ʨʦʢʽʚ. ɿʘʣʠʰʢʠ ʙʫʜʽʚʝʣʴ ʪʘ 

ʩʧʦʨʫʜ ʟ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ ʟʥʘʡʜʝʥʽ ʘʨʛʝʦʣʦʛʘʤʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʪʘʨʦʜʘʚʥʴʦʛʦ 

ɭʛʠʧʪʫ (ɯɯɯ...ɯ ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʥ.ʝ.). 

...ʋ ɹʽʙʣʽʾ ʻ ʟʛʘʜʢʘ ʧʨʦ ʮʝʛʣʫ ʷʢ ʧʨʦ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. Ăɯ ʩʢʘʟʘʣʠ ʦʜʠʥ 

ʦʜʥʦʤʫ: ʥʘʨʦʙʠʤʦ ʮʝʛʣʠ ʽ ʦʙʧʘʣʠʤʦ ʚʦʛʥʝʤ. ɯ ʩʪʘʣʘ ʫ ʥʠʭ ʮʝʛʣʘ ʟʘʤʽʩʪʴ 

ʢʘʤʝʥʽʚ.ò(ʉʪʘʨʠʡ ɿʘʧʦʚʽʪ, ɹʫʪʪʷ 11-3). 

...ʍʦʯʘ ʘʞ ʜʦ ʥʘʰʦʛʦ ʯʘʩʫ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʤʘʣʘ ʥʝʦʧʘʣʝʥʘ ʮʝʛʣʘ-ʩʠʨʝʮʴ, ʯʘʩʪʦ ʟ ʜʦʜʘʚʘʥʥʷʤ ʚ ʛʣʠʥʫ ʨʽʟʘʥʦʾ ʩʦʣʦʤʠ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʦʙʧʘʣʝʥʦʾ ʮʝʛʣʠ ʪʘʢʦʞ ʩʭʦʜʠʪʴ ʜʦ ʛʣʠʙʦʢʦʾ 

ʩʪʘʨʦʚʠʥʠ (ʩʧʦʨʫʜʠ ʚ ɭʛʠʧʪʽ, 3-2-ʝ ʪʠʩʷʯʦʣʽʪʪʷ ʜʦ ʥ. ʝ.). ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʛʨʘʣʘ ʮʝʛʣʘ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʄʝʩʦʧʦʪʘʤʽʾ ʽ ʉʪʘʨʦʜʘʚʥʴʦʛʦ ʈʠʤʫ, ʜʝ ʟ ʮʝʛʣʠʥʠ 

(45Ĭ30Ĭ10) ʚʠʢʣʘʜʘʣʠ ʩʢʣʘʜʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʦʢʨʝʤʘ ʘʨʢʠ, ʟʚʝʜʝʥʥʷ ʪʦʱʦ. 

...Ăʇʣʽʥʬʘò ï ʪʦʥʢʘ ʽ ʰʠʨʦʢʘ ʛʣʠʥʷʥʘ ʧʣʘʩʪʠʥʘ ï ʟʘʚʪʦʚʰʢʠ ʧʨʠʙʣʠʟʥʦ 

2,5 ʩʘʥʪʠʤʝʪʨʘ. ɺʠʛʦʪʦʚʣʷʣʘʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʭ ʜʝʨʝʚ'ʷʥʠʭ ʬʦʨʤʘʭ. ʇʣʽʥʬʘ 

ʩʫʰʠʣʘʩʷ 10-14 ʜʥʽʚ, ʧʦʪʽʤ ʦʙʧʘʣʶʚʘʣʘʩʷ ʚ ʧʝʯʽ. ʅʘ ʙʘʛʘʪʦ ʧʣʽʥʬʘʭ ʟʥʘʭʦʜʷʪʴ 

ʢʣʝʡʤʘ, ʷʢʽ ʚʚʘʞʘʶʪʴʩʷ ʢʣʝʡʤʘʤʠ ʟʘʤʦʚʥʠʢʘ. ʉʪʘʥʜʘʨʪʥʘ ʦʧʘʣʝʥʘ ʮʝʛʣʠʥʘ ï 

ʧʨʠʙʣʠʟʥʦ ʟ XVI ʩʪʦʣʽʪʪʷ. 

...ɼʦ XIX ʩʪʦʣʽʪʪʷ ʪʝʭʥʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʛʣʠ ʟʘʣʠʰʘʣʘʩʷ ʧʨʠʤʽʪʠʚʥʦʶ ʽ 

ʪʨʫʜʦʤʽʩʪʢʦʶ. ʌʦʨʤʫʚʘʣʠ ʮʝʛʣʫ ʚʨʫʯʥʫ, ʩʫʰʠʣʠ ʪʽʣʴʢʠ ʚʣʽʪʢʫ, ʦʙʧʘʣʶʚʘʣʠ ʚ 

ʪʠʤʯʘʩʦʚʠʭ ʧʽʜʣʦʛʦʚʠʭ ʧʝʯʘʭ, ʚʠʢʣʘʜʝʥʠʭ ʟ ʚʠʩʫʰʝʥʦʾ ʮʝʛʣʠ-ʩʠʨʮʶ. ɺ ʩʝʨʝʜʠʥʽ 

XIX ʩʪʦʣʽʪʪʷ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ ʢʽʣʴʮʝʚʘ ʦʙʧʘʣʶʚʘʣʴʥʘ ʧʽʯ ʽ ʩʪʨʽʯʢʦʚʠʡ ʧʨʝʩ, ʱʦ 

ʟʫʤʦʚʠʣʠ ʧʝʨʝʚʦʨʦʪ ʚ ʪʝʭʥʽʮʽ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ ʢʽʥʮʽ XIX ʩʪʦʣʽʪʪʷ ʩʪʘʣʠ ʙʫʜʫʚʘʪʠ 

ʩʫʰʘʨʢʠ. ɺ ʮʝʡ ʞʝ ʯʘʩ ʟ'ʷʚʠʣʠʩʷ ʛʣʠʥʦʦʙʨʦʙʥʽ ʤʘʰʠʥʠ ʙʽʛʫʥʠ, ʚʘʣʴʮʽ, 

ʛʣʠʥʦʤ'ʷʣʢʠ. ʋ ʥʘʰ ʯʘʩ ʙʽʣʴʰʝ 80 % ʚʩʽʻʾ ʮʝʛʣʠ ʧʨʦʚʦʜʷʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʮʽʣʦʨʽʯʥʦʾ ʜʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʻ ʢʨʫʧʥʽ ʤʝʭʘʥʽʟʦʚʘʥʽ ʟʘʚʦʜʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʦʥʘʜ 

200 ʤʣʥ. ʰʪ. ʥʘ ʨʽʢ. 

... ʂʠʪʘʡ ʚʽʜʦʤʠʡ ʚʽʜʢʨʠʪʪʷʤ ʬʘʨʬʦʨʫ. ʄʽʩʮʝ ʚ ʛʦʨʘʭ ʗʫʯʘʫ ʌʫ, ʜʝ ʙʨʘʣʠ 

ʛʣʠʥʫ ʥʘ ʬʘʨʬʦʨ ʥʘʟʠʚʘʻʪʴʩʷ ʂʘʦ ʃʽʥʴ (ʟ ʢʠʪʘʡʩʴʢʦʛʦ ï ʚʠʩʦʢʠʡ ʭʨʝʙʝʪ). ʂʘʦʣʽʥ 

ï ʛʣʠʥʘ.  

... ɺʽʜʦʤʠʡ ʜʘʣʝʢʦ ʟʘ ʤʝʞʘʤʠ ʥʘʰʦʾ ʢʨʘʾʥʠ ʭʨʘʤ ɺʘʩʠʣʷ ɹʣʘʞʝʥʥʦʛʦ 

ʟʙʫʜʦʚʘʥʠʡ ʽʟ ʬʽʛʫʨʥʦʾ ʮʝʛʣʠ ʚʩʴʦʛʦ 18 ʪʠʧʽʚ, ʘ ʮʝʨʢʚʘ ɺʦʟʥʝʩʽʥʥʷ ʚ ʩʝʣʽ 

ʂʦʣʦʤʝʥʩʴʢʝ ʧʽʜ ʄʦʩʢʚʦʶ ï ʽʟ ʮʝʛʣʠ ʜʝʚôʷʪʠ ʪʠʧʽʚ. ɻʝʥʽʘʣʴʥʽ ʟʦʜʯʽ ʩʪʚʦʨʠʣʠ ʽʟ 

ʮʝʛʣʠ ʩʢʣʘʜʥʽ ʚʠʪʚʦʨʠ ʘʨʭʽʪʝʢʪʫʨʠ. 

...ʅʘ ʧʦʯʘʪʢʫ ʍɯʍ ʩʪʦʣʽʪʪʷ ʨʦʩʽʡʩʴʢʠʡ ʚʠʥʘʭʽʜʥʠʢ ɹʫʣʠʯʴʦʚ ʚʠʢʦʨʠʩʪʘʚ ʚ 

ʂʘʟʘʥʽ ʧʫʩʪʦʪʥʫ ʮʝʛʣʫ, ʷʢʘ ʜʘʣʘ ʚʝʣʠʢʫ ʝʢʦʥʦʤʽʶ ʤʘʪʝʨʽʘʣʫ. ʇʽʟʥʽʰʝ, ʚ 1878 

ʨʦʮʽ, ʚ ʈʦʩʽʾ, ʚ ʚʠʜʽ ʜʦʩʣʽʜʫ ʙʫʣʠ ʚʠʛʦʪʦʚʣʝʥʽ ʢʝʨʘʤʽʯʥʽ ʢʨʫʧʥʦ ʨʦʟʤʽʨʥʽ ʙʣʦʢʠ, 

ʷʢʽ ʧʦ ʨʦʟʤʽʨʘʤ ʚʽʜʧʦʚʽʜʘʣʠ 24 ʮʝʛʣʠʥʘʤ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʧʫʩʪʦʪ ï ʪʘʢ ʥʘʟʚʘʥʽ Ăʪʨʫʙʯʘʪʘ ʮʝʛʣʘò ʧʨʦʬʝʩʦʨʘ ɸ.ʂ.ɹʦʣʴʤʘʥʘ. 

... ʉʪʘʨʦʜʘʚʥʷ ʮʝʛʣʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʰʠʨʦʢʫ, ʘʣʝ ʪʦʥʢʫ ʧʣʠʪʫ ʽ ʥʝʨʽʜʢʦ 

ʥʘʟʠʚʘʣʘʩʷ ʧʣʽʥʬʦʤ, ʪʘʢ ʥʘʟʠʚʘʣʠ ʽ ʢʘʤôʷʥʽ ʧʣʠʪʠ. ʈʦʟʤʽʨʠ ʮʽʻʾ ʮʝʛʣʠʥʠ ʙʫʣʠ 

http://uk.wikipedia.org/wiki/%D0%A1%D1%82%D0%B0%D1%80%D0%B8%D0%B9_%D0%97%D0%B0%D0%BF%D0%BE%D0%B2%D1%96%D1%82
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30Ĭ20Ĭ4 ʩʤ. ʇʽʟʥʽʰʝ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʫʞʯʫ ʽ ʧʨʦʜʦʚʛʫʚʘʪʫ ʮʝʛʣʫ  

(30Ĭ14Ĭ8 ʩʤ), ʷʢʘ ʧʨʦʽʩʥʫʚʘʣʘ ʜʦ ʍVɯɯ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʙʫʣʘ ʚʚʝʜʝʥʘ ʮʝʛʣʘ ʪʠʭ ʞʝ 

ʧʨʦʧʦʨʮʽʡ, ʘʣʝ ʤʝʥʰʠʭ ʨʦʟʤʽʨʽʚ, ʘ ʩʘʤʝ 25Ĭ12Ĭ6 ʩʤ. 

...ʄʽʩʪʦ ʐʠʙʘʤ ʚ ʇʽʚʜʝʥʥʽʡ ɸʨʘʚʽʾ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʙʽʣʦʩʥʽʞʥʠʭ ʭʤʘʨʦʯʦʩʽʚ 

(ʦʜʠʥʘʜʮʷʪʴ ʽ ʙʽʣʴʰʝ ʧʦʚʝʨʭʽʚ). ʇʨʦʡʰʣʠ ʩʪʦʣʽʪʪʷ, ʽ ʮʝʛʣʘ, ʷʢʘ ʙʫʣʘ 

ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʩʫʤʽʰʽ ʛʣʠʥʠ ʽ ʩʦʣʦʤʠ, ʥʘʙʫʣʘ ʤʽʮʥʦʩʪʽ ʛʨʘʥʽʪʫ. ʅʠʞʥʽ ʧʦʚʝʨʭʠ 

ʥʝ ʤʘʶʪʴ ʚʽʢʦʥ. 

...ɺ ʮʝ ʚʘʞʢʦ ʧʦʚʽʨʠʪʠ, ʘʣʝ ʦʜʠʥ ʽʟ ʥʘʡʚʽʜʚʽʜʫʚʘʥʽʰʠʭ ʷʧʦʥʩʴʢʠʤʠ 

ʪʫʨʠʩʪʘʤʠ ʤʫʟʝʡ ï ʥʝ ʽʩʪʦʨʠʯʥʠʡ, ʥʝ ʝʪʥʦʛʨʘʬʽʯʥʠʡ ʽ ʥʝ ʛʘʣʝʨʝʷ ʢʘʨʪʠʥ, ʘ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʽʩʪʽ ʄʘʟʫʨʫ (ʗʧʦʥʽʷ) ɺʩʝʩʚʽʪʥʽʡ ʤʫʟʝʡ ʮʝʛʣʠʥʠ, ʚ ʷʢʦʤʫ 

ʟʽʙʨʘʥʦ ʢʘʤʽʥʥʷ ʪʘ ʮʝʛʣʫ ʥʘʡʚʽʜʦʤʽʰʠʭ ʙʫʜʽʚʝʣʴ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ. ʑʦʤʽʩʷʯʥʦ  

ʡʦʛʦ ʚʽʜʚʽʜʫʻ ʙʣʠʟʴʢʦ ʜʝʩʷʪʠ ʪʠʩʷʯ ʪʫʨʠʩʪʽʚ. 

 ...ɼʦ ʍɯʍ ʩʪ. ʮʝʛʣʫ ʬʦʨʤʫʚʘʣʠ ʚʨʫʯʥʫ, ʚʣʽʪʢʫ ʩʫʰʠʣʠ, ʦʙʧʘʣʶʚʘʣʠ ʚ 

ʧʝʯʘʭ. ɺʠʥʘʡʜʝʥʥʷ ʢʦʣʴʮʝʚʠʭ ʚʠʧʘʣʶʚʘʣʴʥʠʭ  ʧʝʯʝʡ, ʧʨʝʩʽʚ ʟʜʽʡʩʥʠʣʠ 

ʧʝʨʝʚʦʨʦʪ ʚ ʾʾ ʚʠʛʦʪʦʚʣʝʥʥʽ. ɺ ʮʝʡ ʞʝ ʯʘʩ ʟôʷʚʠʣʠʩʷ ʛʣʠʥʦʦʙʨʦʙʥʽ ʤʘʰʠʥʠ: 

ʙʽʛʫʥʠ, ʚʘʣʴʮʽ, ʛʣʠʥʦʤôʷʣʢʠ. ʎʘʨʶʶʯʠʡ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʩʪʠʣʴ ʤʦʜʝʨʥ 

ʚʠʤʘʛʘʚ ʨʽʟʥʦʢʦʣʴʦʨʦʚʦʾ ʮʝʛʣʠ, ʽ ʾʾ ʧʦʯʘʣʠ ʬʘʨʙʫʚʘʪʠ ʘʩʬʘʣʴʪʦʤ, ʨʽʟʥʠʤʠ 

ʩʤʦʣʘʤʠ, ʚʝʥʝʮʽʘʥʩʴʢʦʶ ʬʘʨʙʦʶ ʟ ʜʦʜʘʚʘʥʥʷʤ ʣʣʷʥʦʾ ʦʣʽʾ. 

....ɸʜʦʙ (ʽʩʧ. adobe ʚʽʜ ʘʨʘʙʩʴʢʦʛʦ ʘʪ-ʪʫʙ) ï ʙʫʜʽʚʝʣʴʥʠʡ ʩʪʽʥʦʚʠʡ 

ʤʘʪʝʨʽʘʣ ʫ ʥʘʨʦʜʽʚ ʇʽʨʝʥʝʡʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʫ ʪʘ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ, ʱʦ ʷʚʣʷʻ 

ʩʦʙʦʶ ʥʝʚʠʧʘʣʝʥʫ ʮʝʛʣʠ ʟ ʩʫʤʽʰʽ ʛʣʠʥʠ, ʩʦʣʦʤʠ ʪʘ ʧʽʩʢʫ. ɹʫʚ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʡ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʞʠʪʝʣ ʥʘʨʦʜʽʚ ʩʚʽʪʫ, ʦʩʦʙʣʠʚʦ ʚ ʩʪʝʧʦʚʠʭ ʽ ʛʽʨʩʴʢʠʭ 

ʨʘʡʦʥʘʭ. ɺ ʋʢʨʘʾʥʽ ʧʦʰʠʨʝʥʘ ʥʘʟʚʘ ʩʘʤʘʥ (ʚʽʜ ʪʶʨʢʩʴʢʦʛʦ Ăʩʦʣʦʤʘò). ɿʦʢʨʝʤʘ ʟ 

ʩʘʤʘʥʫ ʙʫʜʫʚʘʣʠ ʪʨʘʜʠʮʽʡʥʽ ʫʢʨʘʾʥʩʴʢʽ ʤʘʟʘʥʢʠ. ʊʘʢ ʩʘʤʦ ʞʠʪʣʦ ʩʝʣʷʥ 

ʚʠʩʦʢʦʛʽʨôʷ ʇʽʚʜʝʥʥʦʾ ɸʤʝʨʠʢʠ (ʢʝʯʫʘ, ʘʡʤʘʨʘ ʪʘ ʽʥ.) ʧʝʨʝʚʘʞʥʦ ʟ ʘʜʦʙʽʚ 

(ʩʘʤʘʥʫ). ɼʠʚʽʪʴʩʷ ʪʘʢʦʞ ʩʘʤʘʥ. 

 

 ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʅʘʟʚʽʪʴ ʩʠʨʦʚʠʥʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʝʨʘʤʽʢʠ. 

2. ʅʘʚʝʜʽʪʴ ʢʣʘʩʠʬʽʢʘʮʽʶ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ. 

3. ʂʦʨʦʪʢʦ ʚʠʢʣʘʜʽʪʴ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʢʝʨʘʤʽʢʠ. 

4. ʗʢ ʚʠʟʥʘʯʠʪʠ ʤʘʨʢʫ ʮʝʛʣʠ? ʗʢʽ ʻ ʤʘʨʢʠ? 

5. ʅʘʟʚʽʪʴ ʝʬʝʢʪʠʚʥʽ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ. 

6. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʽʥʜʫʩʪʨʽʘʣʴʥʽ ʢʝʨʘʤʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ? 

7. ʗʢʽ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʽ 
ʧʽʜʣʦʛʠ? 

8. ʗʢʠʤʠ ʢʝʨʘʤʽʯʥʠʤʠ ʚʠʨʦʙʘʤʠ ʚʠʢʦʥʫʶʪʴ ʟʦʚʥʽʰʥʻ ʦʙʣʠʮʶʚʘʥʥʷ? 

9. ʑʦ ʪʘʢʝ ʢʝʨʘʤʟʠʪ ʽ ʘʛʣʦʧʦʨʠʪ? 

10. ʗʢʽ ʻ ʪʨʫʙʠ ʽʟ ʢʝʨʘʤʽʢʠ? 

11. ʇʝʨʝʣʽʯʽʪʴ ʚʠʜʠ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʦʾ ʢʝʨʘʤʽʢʠ. 

12. ʗʢʽ ʢʝʨʘʤʽʯʥʽ ʚʠʨʦʙʠ ʥʘʣʝʞʘʪʴ ʜʦ ʚʦʛʥʝʪʨʠʚʢʠʭ? 

http://uk.wikipedia.org/wiki/%D0%86%D1%81%D0%BF%D0%B0%D0%BD%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
http://uk.wikipedia.org/w/index.php?title=%D0%9F%D1%96%D0%B4%D0%B5%D0%BD%D0%BD%D0%B0_%D0%90%D0%BC%D0%B5%D1%80%D0%B8%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%A6%D0%B5%D0%B3%D0%BB%D0%B0
http://uk.wikipedia.org/wiki/%D0%9F%D1%96%D1%81%D0%BE%D0%BA_%28%D0%BF%D0%BE%D1%80%D0%BE%D0%B4%D0%B0%29
http://uk.wikipedia.org/w/index.php?title=%D0%9C%D0%B0%D0%B7%D0%B0%D0%BD%D0%BA%D0%B0&action=edit&redlink=1
http://uk.wikipedia.org/w/index.php?title=%D0%9A%D0%B5%D1%87%D1%83%D0%B0_%28%D0%BD%D0%B0%D1%80%D0%BE%D0%B4%29&action=edit&redlink=1
http://uk.wikipedia.org/wiki/%D0%90%D0%B9%D0%BC%D0%B0%D1%80%D0%B0
http://uk.wikipedia.org/w/index.php?title=%D0%A1%D0%B0%D0%BC%D0%B0%D0%BD&action=edit&redlink=1
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ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

ɯV.1. (ʩʠʨʦʚʠʥʘ) 

 

ɯ.ɺʠʩʦʢʦ ʧʣʘʩʪʠʯʥʽ ʛʣʠʥʠ ʤʽʩʪʷʪʴ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ: 

          1) 30...60 %;       2) 80...90 %;  3) 90...100 %. 

ɯɯ. ʇʦʚʽʪʨʷʥʘ ʫʩʘʜʢʘ ʛʣʠʥʠ ʤʦʞʝ ʙʫʪʠ ʚ ʤʝʞʘʭ: 

          1) 2...12 %;         2) 1...2 %; 3) 15...20 %. 

ɯɯɯ. ɼʣʷ ʟʥʠʞʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʛʣʠʥʠ ʜʦʜʘʶʪʴ ʫ ʢʝʨʘʤʽʯʥʫ ʤʘʩʫ... 

         1) ʰʘʤʦʪ;            2) ʜʦʣʦʤʽʪ;     3) ʢʨʝʡʜʫ;      4) ʙʝʥʪʦʥʽʪʠ. 

ɯV. ɼʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʘʣʶʚʘʥʥʷ ʽ ʩʧʽʢʘʥʥʷ ʫ ʛʣʠʥʫ ʜʦʜʘʶʪʴ... 

         1) ʰʘʤʦʪ;            2) ʜʦʣʦʤʽʪ;     3) ʢʨʝʡʜʫ;      4) ʙʝʥʪʦʥʽʪʠ. 

V. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ ʤʘʩʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ 

ʜʦʙʘʚʣʷʶʪʴ... 

         1) ʰʘʤʦʪ;            2) ʜʦʣʦʤʽʪ;     3) ʢʨʝʡʜʫ;      4) ʙʝʥʪʦʥʽʪʠ. 

Vɯ. ʌʘʷʥʩʦʚʽ ʧʣʠʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ... 

         1) ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ;    2) ʣʝʛʢʦʧʣʘʚʢʠʭ ʛʣʠʥ;    3) ʪʫʛʦʧʣʘʚʢʠʭ ʛʣʠʥ. 

Vɯɯ. ʂʝʨʘʤʽʯʥʫ ʯʝʨʝʧʠʮʶ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ... 

         1) ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ;    2) ʣʝʛʢʦʧʣʘʚʢʠʭ ʛʣʠʥ;    3) ʪʫʛʦʧʣʘʚʢʠʭ ʛʣʠʥ. 

Vɯɯɯ. ʂʘʥʘʣʽʟʘʮʽʡʥʽ ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ... 

         1) ʚʦʛʥʝʪʨʠʚʢʠʭ ʛʣʠʥ;    2) ʣʝʛʢʦʧʣʘʚʢʠʭ ʛʣʠʥ;    3) ʢʘʦʣʽʥʽʚ. 

ɯʍ.   ɼʣʷ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʦʾ ʢʝʨʘʤʽʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ:  

1) ʧʣʘʩʪʠʯʥʽ ʛʣʠʥʠ + ʧʽʩʦʢ; 

2) ʙʽʣʦʚʠʧʘʣʶʚʘʥʽ ʛʣʠʥʠ + ʢʚʘʨʮʠ +ʧʦʣʴʦʚʠʡ ʰʧʘʪ; 

3) ʣʝʛʢʦʧʣʘʚʢʽ ʛʣʠʥʠʩʪʽ ʧʦʨʦʜʠ. 

ʍ. ʂʝʨʘʤʟʠʪ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ... 

1) ʙʽʣʦʚʠʧʘʣʶʚʘʥʠʭ ʛʣʠʥ; 

2) ʪʫʛʦʧʣʘʚʢʠʭ ʛʣʠʥ;      

3) ʣʝʛʢʦʧʣʘʚʢʠʭ ʛʣʠʥ.  

4)  

ɯV. 2.(ʚʠʨʦʙʥʠʮʪʚʦ) 

 

ɯ. ɺʠʙʝʨʽʪʴ ʥʝʦʙʭʽʜʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʽ ʨʦʟʤʽʩʪʽʪʴ ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ 

ʧʨʠ ʧʣʘʩʪʠʯʥʦʤʫ ʩʧʦʩʦʙʽ ʬʦʨʤʫʚʘʥʥʷ. 

1) ʧʦʜʨʽʙʥʝʥʥʷ ʛʣʠʥʠ; 

2) ʜʦʙʫʚʘʥʥʷ ʩʠʨʦʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

3) ʟʤʽʰʫʚʘʥʥʷ ʛʣʠʥʠ ʟ ʜʦʙʘʚʢʘʤʠ; 

4) ʟʚʦʣʦʞʝʥʥʷ ʤʘʩʠ ʜʦ 20 ï 25 %; 

5) ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʩʪʨʽʯʢʦʚʦʤʫ ʧʨʝʩʽ; 

6) ʟʚʦʣʦʞʝʥʥʷ ʤʘʩʠ ʧʦʨʦʶ ʜʦ 6 ï 8 %; 

7) ʧʨʝʩʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʥʘ ʧʨʝʩʘʭ; 
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8) ʚʠʧʘʣʶʚʘʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʢʝʨʘʤʽʢʠ; 

9) ʩʫʰʽʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʢʝʨʘʤʽʢʠ; 

10) ʥʘʥʝʩʝʥʥʷ ʘʥʛʦʙʫ ʥʘ ʢʝʨʘʤʽʯʥʠʡ ʚʠʨʽʙ; 

11) ʥʘʥʝʩʝʥʥʷ ʛʣʘʟʫʨʽ; 

12) ʦʜʝʨʞʘʥʥʷ ʰʣʽʢʝʨʘ; 

13) ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ; 

      14) ʧʘʢʝʪʫʚʘʥʥʷ ʚʠʨʦʙʽʚ; 

      15) ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʣʽʢʝʨʫ. 

ɯɯ. ɯʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʫ ʧʝʨʰʦʤʫ ʧʫʥʢʪʽ ʦʧʝʨʘʮʽʡ ʚʠʙʝʨʽʪʴ ʥʝʦʙʭʽʜʥʽ ʽ ʨʦʟʤʽʩʪʽʪʴ 

ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ ʧʨʠ ʥʘʧʽʚʩʫʭʦʤʫ ʩʧʦʩʦʙʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʢʠ. 

ɯɯɯ. ɯʟ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʫ ʧʝʨʰʦʤʫ ʧʫʥʢʪʽ ʦʧʝʨʘʮʽʡ ʚʠʙʝʨʽʪʴ ʥʝʦʙʭʽʜʥʽ ʽ ʨʦʟʤʽʩʪʽʪʴ 

ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ ʤʦʢʨʠʤ 

ʩʧʦʩʦʙʦʤ. 

ɯV. ʗʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʝʧʣʦʥʦʩʽʷ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʫ ʩʫʰʘʨʢʫ ʜʣʷ ʢʝʨʘʤʽʯʥʠʭ 

ʚʠʨʦʙʽʚ? 

       1) 100...140 Üʉ;      2) 30...45 Üʉ;     3) 1000...1200 Üʉ;     4) 500...600 Üʉ. 

V. ʗʢʘ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʧʝʯʘʭ ʜʣʷ ʚʠʧʘʣʶʚʘʥʥʷ 

ʢʝʨʘʤʽʯʥʠʭ ʚʠʨʦʙʽʚ? 

       1) ʜʦ 200 Üʉ;         2) ʜʦ 400 Üʉ;      3) ʜʦ 1000 Üʉ;           4) ʜʦ 1500 Üʉ. 

 

ɯV. 3. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ. ʇʦʚʥʦʪʽʣʘ ʮʝʛʣʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʟʛʽʜʥʦ ɼʉʊʋ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʥʝ ʤʝʥʰʝ 8%, ʚ 

ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝʛʣʘ ʙʫʜʝ... 

 1) ʙʽʣʴʰ ʚʘʞʢʦʶ;       2) ʥʝ ʤʽʮʥʦʶ;      3) ʤʘʪʠ ʙʽʣʴʰʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. 

 ɯɯ. ɺʠʟʥʘʯʪʝ ʛʨʫʧʫ, ʜʦ ʷʢʦʾ ʚʽʜʥʦʩʷʪʴʩʷ ʮʝʛʣʘ ʟ ʩʝʨʝʜʥʴʦʛʦ ʛʫʩʪʠʥʦʶ 1350 ʢʛ/ʤ
3
. 

 1) ʝʬʝʢʪʠʚʥʘ; 2) ʫʤʦʚʥʦ ʝʬʝʢʪʠʚʥʘ; 3) ʟʚʠʯʘʡʥʘ. 

ɯɯɯ. ʗʢʘ ʩʝʨʝʜʥʷ ʛʫʩʪʠʥʘ ʟʚʠʯʘʡʥʦʾ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ? 

1) ʙʽʣʴʰʝ 1600 ʢʛ/ʤ
3
;
 
 2) 1400...1600 ʢʛ/ʤ

3
;    

3) 2000...2100 ʢʛ/ʤ
3
;    4) ʤʝʥʰʝ 1400 ʢʛ/ʤ

3
. 

ɯV. ʗʢʱʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ 4%, ʯʠ ʚʽʜʧʦʚʽʜʘʻ ʮʝʛʣʘ ʩʪʘʥʜʘʨʪʫ? 

 1) ʥʽ;  2) ʪʘʢ. 

V. ʊʦʚʱʠʥʘ ʩʪʽʥ 51ʩʤ. ʋ ʩʢʽʣʴʢʠ ʮʝʛʣʠʥ ʧʦʪʨʽʙʥʦ ʤʫʨʫʚʘʪʠ ʩʪʽʥʫ? 

 1) 1,5 ; 2) 2;  3) 2,5 ; 4) 3. 

Vɯ. ʗʢʱʦ ʮʝʛʣʠʥʘ ʚʠʪʨʠʤʘʣʘ 20 ʮʠʢʣʽʚ ʧʦʧʝʨʝʤʽʥʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʽ 

ʚʽʜʪʘʚʘʥʥʷ, ʪʦ ʾʾ ʤʘʨʢʘ ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʦʶ ʙʫʜʝ... 

 1) 15;  2) 25;  3) 30;  4) 50. 

Vɯɯ. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʬʘʷʥʩʦʚʠʭ ʧʣʠʪʦʢ ʧʦʚʠʥʥʦ ʙʫʪʠ... 

 1) ʥʝ ʙʽʣʴʰʝ 16 %;   2) ʥʝ ʙʽʣʴʰʝ 8 %;  

3) ʥʝ ʤʝʥʰʝ 16 %;   4) ʥʝ ʤʝʥʰʝ 20 %. 

Vɯɯɯ. ɺʠʟʥʘʯʪʝ ʤʘʩʫ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ, ʷʢʱʦ ʨʦʟʤʽʨʠ ʩʪʘʥʜʘʨʪʥʽ, ʘ ʩʝʨʝʜʥʷ 

ʛʫʩʪʠʥʘ 1800 ʢʛ/ʤ
3
. 

 1) 4 ʢʛ;  2) 2,51 ʢʛ;  3) 3,51 ʢʛ;        4) 3,81 ʢʛ.  

ɯʍ. ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʚʠʯʘʡʥʦʾ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ ʧʦʚʠʥʥʘ ʙʫʪʠ... 
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 1) ʙʽʣʴʰʝ 0,58 ɺʪ/(ʤĀʂ);  

2) 0,46 ï 0,58 ɺʪ/(ʤĀʂ);  

3) ʥʝ ʙʽʣʴʰʝ 0,46 ɺʪ/(ʤĀʂ). 

ʍ. ɺʠʟʥʘʯʪʝ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ ʮʝʛʣʠ, ʷʢʱʦ ʨʦʟʤʽʨʠ ʩʪʘʥʜʘʨʪʥʽ, ʘ ʤʘʩʘ 3,4 ʢʛ. 

 1) 1950 ʢʛ/ʤ
3
; 

 2) 3400 ʢʛ/ʤ
3
; 

 3) 1740 ʢʛ/ʤ
3
; 

 4) 570 ʢʛ/ʤ
3
. 

 

 

ɯV.4. (ʨʦʟʤʽʨʠ) 

 

ɯ. ɿʚʠʯʘʡʥʘ ʢʝʨʘʤʽʯʥʘ ʮʝʛʣʘ ʤʘʻ ʨʦʟʤʽʨʠ:  

 

1) 250Ĭ120Ĭ65 ʤʤ; 

2) 250Ĭ120Ĭ88 ʤʤ; 

3) 250Ĭ250Ĭ120 ʤʤ. 

 

ɯɯ. ʎʝʛʣʘ ʧʦʨʦʞʥʠʩʪʘ ʤʘʻ ʨʦʟʤʽʨʠ: 

 1) 250Ĭ80Ĭ200 ʤʤ; 

2) 250Ĭ120Ĭ88 ʤʤ; 

3) 250Ĭ250Ĭ120 ʤʤ. 

 

ɯɯɯ. ʂʘʤʽʥʴ ʟ 18-ʤʘ ʧʫʩʪʦʪʘʤʠ ʤʘʻ ʨʦʟʤʽʨʠ: 

 

1) 250Ĭ120Ĭ65 ʤʤ; 

2) 250Ĭ120Ĭ88 ʤʤ; 

3) 250Ĭ120Ĭ138 ʤʤ; 

4) 250Ĭ80Ĭ120 ʤʤ. 

ɯV. ʂʘʤʽʥʴ ʟ 11-ʤʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʧʫʩʪʦʪʘʤʠ ʤʘʻ ʨʦʟʤʽʨʠ: 

1) 250Ĭ120Ĭ65 ʤʤ;    

2) 2) 250Ĭ80Ĭ120 ʤʤ;      

3) 3) 250Ĭ250Ĭ120 ʤʤ. 

V. ʇʣʠʪʠ ʢʠʣʠʤʦʚʦʾ ʢʝʨʘʤʽʢʠ ʤʘʶʪʴ ʨʦʟʤʽʨ ʩʪʦʨʦʥʠ: 

 1) 22 ʤʤ; 2) 42 ʤʤ; 3) 102 ʤʤ. 

Vɯ. ʊʦʚʱʠʥʘ ʢʠʣʠʤʦʚʦʾ ʢʝʨʘʤʽʢʠ...  

 1) 1 ʤʤ; 2) 3 ʤʤ; 3) 4 ʤʤ; 4) 5 ʤʤ. 

Vɯɯ. ʅʘʡʤʝʥʰʠʡ ʨʦʟʤʽʨ ʧʣʠʪʠ ʢʝʨʘʤʽʯʥʦʾ ʬʘʩʘʜʥʦʾ...  

 1) 25 ʤʤ; 2) 35 ʤʤ; 3) 50 ʤʤ; 4) 100 ʤʤ. 

Vɯɯɯ. ʊʦʚʱʠʥʘ ʬʘʩʘʜʥʦʾ ʧʣʠʪʢʠ... 

 1) 5 ʤʤ; 2) 10 ʤʤ; 3) 7 ʤʤ; 4) 12 ʤʤ. 

ɯʍ. ʌʘʷʥʩʦʚʽ ʧʣʠʪʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʦʟʤʽʨʘʤʠ...  

 1) 150Ĭ150Ĭ6 ʤʤ;   2) 50Ĭ50Ĭ6 ʤʤ;  3) 20Ĭ150Ĭ6 ʤʤ. 

ʍ. ɼʨʝʥʘʞʥʽ ʢʝʨʘʤʽʯʥʽ ʪʨʫʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʦʚʞʠʥʦʶ... 

 1) 1333 ʤʤ;                     2) 333 ʤʤ ;                   3) 733 ʤʤ.  
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ɯV.5.  ( ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ. ɺʠʙʝʨʽʪʴ, ʷʢʫ ʮʝʛʣʫ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʢʣʘʜʢʠ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ.  

1)  ʮʝʛʣʫ ʚʠʛʦʪʦʚʣʝʥʫ ʩʧʦʩʦʙʦʤ ʧʣʘʩʪʠʯʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ; 

2)  ʮʝʛʣʫ ʚʠʛʦʪʦʚʣʝʥʫ ʩʧʦʩʦʙʦʤ ʥʘʧʽʚʩʫʭʦʛʦ ʧʨʝʩʫʚʘʥʥʷ. 

ɯɯ. ɺʠʟʥʘʯʪʝ, ʷʢʘ ʮʝʛʣʘ ʙʫʜʝ ʝʬʝʢʪʠʚʥʦʶ, ʷʢʱʦ ʚʦʥʘ ʤʘʻ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

 1) ɟm  = 1800 ʢʛ/ʤ
3
   ɚ = 0,65 ɺʪ/(ʤĀʂ); 

 2) ɟm = 1500 ʢʛ/ʤ
3 
                    ɚ = 0,5 ɺʪ/(ʤĀʂ); 

3) ɟm = 1600 ʢʛ/ʤ
3 
                    ɚ = 0,55 ɺʪ/(ʤĀʂ). 

ɯɯɯ. ʇʦʷʩʥʽʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʾ ʮʝʛʣʠ. 

1) ʟʤʝʥʰʝʥʥʷ ʪʦʚʱʠʥʠ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ; 

2) ʟʙʽʣʴʰʝʥʥʷ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ ʩʪʽʥ; 

3) ʟʙʽʣʴʰʝʥʥʷ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ ʟʚʝʜʝʥʥʷ ʩʪʽʥ; 

4) ʟʤʝʥʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ. 

ɯV. ʂʝʨʘʤʽʯʥʫ ʧʦʨʦʞʥʠʩʪʫ ʮʝʛʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ: 

 1) ʤʫʨʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ; 

2) ʚʣʘʰʪʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʫ;  

3) ʫʢʣʘʜʘʥʥʷ ʧʝʯʝʡ. 

V. ɼʣʷ ʟʦʚʥʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ ʟʘʩʪʦʩʦʚʫʶʪʴ: 

 1) ʬʘʷʥʩʦʚʽ ʧʣʠʪʢʠ; 

 2) ʤʘʡʦʣʽʢʦʚʽ ʧʣʠʪʠ;  

3) ʧʣʠʪʢʠ ʢʝʨʘʤʽʯʥʽ ʬʘʩʘʜʥʽ. 

Vɯ. ɼʣʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ ʟʘʩʪʦʩʦʚʫʶʪʴ: 

 1) ʬʘʷʥʩʦʚʽ ʧʣʠʪʢʠ;  

2) ʧʣʠʪʢʠ ʢʝʨʘʤʽʯʥʽ ʬʘʩʘʜʥʽ;  

3) ʛʣʘʟʫʨʦʚʘʥʫ ʮʝʛʣʫ. 

Vɯɯ. ɼʣʷ ʧʦʢʨʽʚʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ: 

 1) ʘʥʛʦʙʦʚʘʥʫ ʮʝʛʣʫ;  

2) ʰʪʘʤʧʦʚʘʥʫ ʯʝʨʝʧʠʮʶ;  

3) ʢʣʽʥʢʝʨʥʫ ʮʝʛʣʫ. 

Vɯɯɯ. ɼʣʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʝʨʘʤʽʯʥʽ ʪʨʫʙʠ ʟʘʚʜʦʚʞʢʠ: 

 1) 500 ʤʤ; 2) 1200 ʤʤ; 3) 200 ʤʤ; 4) 1000 ʤʤ. 

ɯʍ. ʂʘʥʘʣʽʟʘʮʽʡʥʽ ʢʝʨʘʤʽʯʥʽ ʪʨʫʙʠ ʤʘʶʪʴ ʜʽʘʤʝʪʨ: 

 1) 25...250 ʤʤ; 2) 150...600 ʤʤ; 3) 600...850 ʤʤ; 4) 5...150 ʤʤ. 

ʍ. ʇʦʷʩʥʽʪʴ ʷʢʠʡ ʤʘʪʝʨʽʘʣ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʟʘʧʦʚʥʶʚʘʯ ʜʣʷ ʣʝʛʢʠʭ 

ʙʝʪʦʥʽʚ. 

 1) ʭʨʦʤʠʩʪʽ ʚʠʨʦʙʠ;  

2) ʢʝʨʘʤʟʠʪ;  

3) ʙʽʡ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ. 
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ʊʝʤʘ 5. ʉʂʃʆ ɯ ɺʀʈʆɹʀ ɯɿ ʄɯʅɽʈɸʃʔʅʀʍ ʈʆɿʇʃɸɺɯɺ 
 

 5.1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʉʂʃʆ. ʉʀʈʆɺʀʅɸ ʊɸ  

ʊɽʍʅʆʃʆɻɯʗ ɺʀɻʆʊʆɺʃɽʅʅʗ ʉʂʃɸ. ɺʃɸʉʊʀɺʆʉʊɯ ʉʂʃɸ 

 

ɿʘ ʚʠʜʦʤ ʩʠʨʦʚʠʥʠ ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʠʨʦʙʠ ʟ ʤʽʥʝʨʘʣʴʥʠʭ ʩʠʣʽʢʘʪʥʠʭ 

ʨʦʟʧʣʘʚʽʚ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʩʢʣʷʥʽ, ʰʣʘʢʦʚʽ ʪʘ ʢʘʤôʷʥʝ ʣʠʪʚʦ. 

 ʉʢʣʷʥʠʤʠ  ʥʘʟʠʚʘʶʪʴ ʘʤʦʨʬʥʽ ʪʽʣʘ, ʚʠʛʦʪʦʚʣʝʥʽ ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷʤ 

ʨʦʟʧʣʘʚʽʚ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʠʣʽʢʘʪʽʚ. ɺʠʛʦʪʦʚʣʷʪʠ ʩʢʣʦ ʧʦʯʘʣʠ 5000é6000 

ʨʦʢʽʚ ʪʦʤʫ. ʁʦʛʦ ʙʘʪʴʢʽʚʱʠʥʦʶ ʙʫʣʠ ʄʝʩʦʧʦʪʘʤʽʷ ʪʘ ɭʛʠʧʝʪ. ʅʘʡʙʽʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʦ ʩʢʣʘ ʜʽʩʪʘʣʦ ʫ ɺʝʥʝʮʽʾ: ʚ ʍɯ ʩʪʦʣʽʪʪʽ ʚ ɹʦʛʝʤʽʾ ʦʜʝʨʞʘʣʠ 

ʢʨʠʰʪʘʣʴ. ʅʘ ʈʫʩʽ ʟʽ ʩʢʣʘ ʚʠʛʦʪʦʚʣʷʣʠ ʚʠʨʦʙʠ ʚ ʜʦ ʤʦʥʛʦʣʴʩʴʢʠʡ ʧʝʨʽʦʜ, ʘ ʚ 

ʂʠʻʚʽ ʚ ʍɯ ʩʪʦʣʽʪʪʽ ʚʞʝ ʙʫʣʠ ʤʘʡʩʪʝʨʥʽ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ. 

ʐʣʘʢʠ  ï ʩʫʧʫʪʥʽ ʧʨʦʜʫʢʪʠ ʤʝʪʘʣʫʨʛʽʡʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʝʧʣʦ- ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʽʣʴʥʦʛʦ 

ʱʝʙʝʥʶ ʽ ʚʠʨʦʙʽʚ ʽʟ ʰʣʘʢʦʚʦʛʦ ʣʠʪʚʘ. 

ɯʟ ʨʦʟʧʣʘʚʣʝʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʤʝʪʦʜʦʤ ʣʠʪʪʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʣʠʪʢʠ ʜʣʷ 

ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ, ʧʽʜʣʦʛ, ʨʝʟʝʨʚʫʘʨʽʚ, ʪʨʫʙʠ, ʥʽʟʜʨʶʚʘʪʽ ʪʘ ʚʦʣʦʢʥʠʩʪʽ 

ʤʘʪʝʨʽʘʣʠ. ʉʠʨʦʚʠʥʦʶ ʻ ʙʘʟʘʣʴʪʠ, ʜʽʘʙʘʟ, ʜʦʣʦʤʽʪ, ʢʨʝʡʜʘ ʪʦʱʦ. 

ʉʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʦʣʦʚʥʽ ʽ 

ʜʦʧʦʤʽʞʥʽ.  ɻ ʦ ʣ ʦ ʚ ʥ ʽ    ʩʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ ʤʽʩʪʷʪʴ ʦʢʩʠʜʠ; ʾʭ ʚʚʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʰʠʭʪʠ ʫ ʚʠʛʣʷʜʽ ʧʨʠʨʦʜʥʠʭ ʩʧʦʣʫʢ ï ʢʨʝʤʥʝʟʝʤʫ (Sʽʆ2), ʛʣʠʥʦʟʝʤʫ 

(ɸl2ʆ3), ʦʢʩʠʜʽʚ ʢʘʣʴʮʽʶ (ʉʘʆ) ʽ ʤʘʛʥʽʶ (ʄgʆ), ʦʢʩʠʜʽʚ ʣʫʞʥʠʭ ʤʝʪʘʣʽʚ (Nʘ2ʆ, 

ʂ2ʆ). ʉʢʣʘʜ ʩʢʣʘ ʚʠʨʘʞʘʶʪʴ ʚ ʦʢʩʠʜʘʭ. ɺ ʪʘʙʣʠʮʽ 5.1 ʧʦʢʘʟʘʥʽ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʚʽʢʦʥʥʦʛʦ ʩʢʣʘ, ʩʠʨʦʚʠʥʘ ʽ ʨʦʣʴ ʦʢʩʠʜʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʦʙʽʚ. 

ʊʘʙʣʠʮʷ 5.1 

ɺʤʽʩʪ, ʨʦʣʴ ʽ ʩʠʨʦʚʠʥʥʝ ʜʞʝʨʝʣʦ ʛʦʣʦʚʥʠʭ ʦʢʩʠʜʽʚ ʩʢʣʘ 

ʍʽʤʽʯʥʠʡ 

ʩʢʣʘʜ ʩʢʣʘ 

ɺʤʽʩʪ 

ʦʢʩʠʜʫ, % 
ʇʨʠʟʥʘʯʝʥʥʷ ʦʢʩʠʜʫ ʆʩʥʦʚʥʘ ʩʠʨʦʚʠʥʘ 

Sʽʆ2 71,6é72,5 
ʋʪʚʦʨʶʻ ʢʘʨʢʘʩ ʩʢʣʘ ʇʽʩʦʢ, ʧʽʩʢʦʚʠʢ, ʢʚʘʨʮ, 

ʢʚʘʨʮʠʪ 

Nʘ2ʆ 13é15 
ʇʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ 

ʩʢʣʦ ʫʪʚʦʨʝʥʥʷ 

ʂʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ, 

ʩʫʣʴʬʘʪ ʥʘʪʨʽʶ 

ʉʘʆ 6,5é9 
ʇʽʜʚʠʱʫʻ ʭʽʤʽʯʥʫ ʽ 

ʪʝʨʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ɺʘʧʥʷʢ, ʜʦʣʦʤʽʪ, 

ʢʨʝʡʜʘ, ʤʘʨʤʫʨ 

ʄgʆ 3,8é4,3 
ʊʝ ʩʘʤʝ ɼʦʣʦʤʽʪ, ʚʘʧʥʷʢ, 

ʢʨʝʡʜʘ, ʤʘʨʤʫʨ 

ɸl2ʆ3 1,5é2,5 

ʇʽʜʚʠʱʫʻ ʤʽʮʥʽʩʪʴ, 

ʭʽʤʽʯʥʫ ʽ ʪʝʨʤʽʯʥʫ 

ʩʪʽʡʢʽʩʪʴ, ʟʙʽʣʴʰʫʻ 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

ɻʣʠʥʦʟʝʤ, ʧʦʣʴʦʚʠʡ 

ʰʧʘʪ, ʢʘʦʣʽʥ 
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ɼ ʦ ʧ ʦ ʤ ʽ ʞ ʥ ʽ   ʩʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ ʚʚʦʜʷʪʴ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ 

ʨʝʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʢʣʦʤʘʩʠ, ʧʨʠʩʢʦʨʝʥʥʷ ʾʾ ʚʘʨʽʥʥʷ ʡ ʟʤʽʥʶʚʘʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʢʣʘ: 

 ʦʢʠʩʣʶʚʘʯʽ (ʥʽʪʨʘʪʠ, ʩʫʣʴʬʘʪ ʥʘʪʨʽʶ, ʩʝʣʽʪʨʘ, ʤʠʰôʷʢ, ʦʢʩʠʜ 

ʤʘʨʛʘʥʮʶ),  

 ʚʽʜʥʦʚʣʶʚʘʯ̔   (ʢʦʢʩ, ʪʠʨʩʘ, ʚʫʛʽʣʣʷ, ʦʢʩʠʜ ʦʣʦʚʘ),  

 ʧʨʠʩʢʦʨʶʚʘʯʽ (ʬʪʦʨʠʩʪʽ ʩʧʦʣʫʢʠ, ʦʢʩʠʜʠ ʙʦʨʫ, ʙʘʨʽʶ), 

 ʙʘʨʚʥʠʢʠ (ʩʧʦʣʫʢʠ ʤʘʨʛʘʥʮʶ, ʢʦʙʘʣʴʪʫ, ʭʨʦʤʫ, ʥʽʢʝʣʶ, ʤʽʜʽ, 

ʟʘʣʽʟʘ), 

 ʦʩʚʽʪʣʶʚʘʯʽ  (ʩʝʣʽʪʨʘ, ʦʢʩʠʜ ʤʠʰôʷʢʫ, ʭʣʦʨʠʜ ʽ ʩʫʣʴʬʘʪ ʥʘʪʨʽʶ), 

 ʛʣʫʰʥʠʢʠ (ʩʧʦʣʫʢʠ ʬʪʦʨʫ, ʬʦʩʬʦʨʫ, ʦʣʦʚʘ, ʩʫʨʤʠ, ʮʠʨʢʦʥʽʶ). 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: 

 ʧʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ (ʜʨʽʙʥʝʥʥʷ, ʨʦʟʤʝʣʶʚʘʥʥʷ, ʩʫʰʽʥʥʷ); 

 ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʠʭʪʠ (ʜʦʟʫʚʘʥʥʷ, ʟʤʽʰʫʚʘʥʥʷ); 

 ʩʢʣʦʚʘʨʽʥʥʷ ʚ ʧʝʯʘʭ ʧʨʠ t = 1400é1450 Üʉ; 

 ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ; 

 ʪʝʨʤʽʯʥʘ, ʤʝʭʘʥʽʯʥʘ, ʭʽʤʽʯʥʘ ʦʙʨʦʙʢʘ ʚʠʨʦʙʽʚ. 

ʇʨʦʮʝʩ ʚʘʨʽʥʥʷ ʩʢʣʘ ʫʤʦʚʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʧôʷʪʴ ʝʪʘʧʽʚ: 

I. ʩʠʣʽʢʘʪʦʫʪʚʦʨʝʥʥʷ ï ʫʪʚʦʨʶʶʪʴʩʷ ʩʠʣʽʢʘʪʠ, ʰʠʭʪʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 

ʥʘ ʨʦʟʧʣʘʚ ʟ ʙʫʣʴʙʘʰʢʘʤʠ ʛʘʟʫ ʧʨʠ   t = 800é1100 Üʉ ; 

II. ʩʢʣʦ ʫʪʚʦʨʝʥʥʷ  - ʩʢʣʦʤʘʩʘ ʩʪʘʻ ʦʜʥʦʨʽʜʥʦʶ ʧʨʠ    t = 1250 Üʉ; 

III.  ʦʩʚʽʪʣʝʥʥʷ          ʧʨʦʭʦʜʷʪʴ ʦʜʥʦʯʘʩʥʦ  ʧʨʠ t = 1500é1600 Üʉ 

IV. ʛʦʤʦʛʝʥʽʟʘʮʽʷ      ʨʽʟʢʦ ʟʥʠʞʫʻʪʴʩʷ ʚôʷʟʢʽʩʪʴ   

                                ʨʦʟʧʣʘʚʫ, ʚʠʜʽʣʷʶʪʴʩʷ ʛʘʟʦʚʽ ʙʫʣʴʙʘʰʢʠ; 

V. ʦʭʦʣʦʜʞʝʥʥʷ  ï t = 300é400 Üʉ, ʩʢʣʦʤʘʩʘ ʥʘʙʠʨʘʻ  

                        ʚôʷʟʢʦʩʪʽ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʬʦʨʤʫʚʘʥʥʷ: 

ʚʠʪʷʞʢʘ (ʨʠʩ. 5.1.1), ʧʨʦʢʘʪʢʘ, ʧʨʝʩʫʚʘʥʥʷ, ʜʫʪʪʷ, ʣʠʪʚʦ, ʩʧʦʩʦʙʦʤ ʧʣʘʚʘʶʯʦʾ 

ʩʪʨʽʯʢʠ (ʬʣʦʘʪ-ʩʧʦʩʽʙ, ʨʠʩ. 5.1.2). 

 ʉʢʣʦ ʫ ʩʬʦʨʤʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʯʝʨʝʟ ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʪʝʨʤʽʯʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʪʦʤʫ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ 

ʚʽʜʧʘʣʶʚʘʥʥʷ ʟʘ ʩʧʝʮʽʘʣʴʥʠʤ ʨʝʮʝʧʪʦʤ. 

ɺʣʘʩʪʠʚʦʩʪʽ ʩʢʣʘ. ʉʢʣʦ ʧʨʦʟʦʨʝ, ʘʙʩʦʣʶʪʥʦ ʱʽʣʴʥʝ. ʑʽʣʴʥʽʩʪʴ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʢʣʘ ï 2450é2550 ʢʛ/ʤ
3
, ʪʝʦʨʝʪʠʯʥʘ ʤʽʮʥʽʩʪʴ ï 12000 ʄʇʘ, ʘʣʝ 

ʬʘʢʪʠʯʥʘ ʤʽʮʥʽʩʪʴ ʟʥʘʯʥʦ ʤʝʥʰʘ: ʥʘ ʩʪʠʩʢ ï 500é2000 ʄʇʘ, ʥʘ ʨʦʟʪʷʛ ï 

35é100 ʄʇʘ. ʊʚʝʨʜʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ ʩʢʣʘ ʟʘ ʰʢʘʣʦʶ ʄʦʦʩʘ ï 5é7,  

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ï 0,4é0,82 ɺʪ/(ʤĀʂ). ʩʢʣʦ ʢʨʠʭʢʝ, ʧʣʘʚʠʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

1000 Üʉ, ʢʠʩʣʦʪʦʩʪʽʡʢʝ (ʨʫʡʥʫʻ ʡʦʛʦ ʪʽʣʴʢʠ ʬʪʦʨʠʩʪʦʚʦʜʥʝʚʘ, ʘʙʦ ʧʣʘʚʠʢʦʚʘ 

ʢʠʩʣʦʪʘ). 

ʉʚʽʪʦʧʨʦʧʫʩʢʘʥʥʷ ï 84é87 %. ɿʚʠʯʘʡʥʝ ʩʢʣʦ ʥʝ ʧʨʦʧʫʩʢʘʻ ʽʥʬʨʘʯʝʨʚʦʥʽ ʽ 

ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʧʨʦʤʝʥʽ. 
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ʈʠʩ.5.1.1. ʉʭʝʤʘ ʤʘʰʠʥʠ ʜʣʷ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʚʠʪʷʛʫʚʘʥʥʷ ʩʢʣʘ:  

1 ï ʚʽʜʥʦʚʣʶʚʘʣʴʥʘ ʧʣʦʱʘʜʢʘ ;2 ï 

ʩʢʘʪʠ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʙʦʶ ; 3 ï ʚʘʣʢʠ; 

4 ï ʰʘʭʪʘ ʤʘʰʠʥʠ; 5 ï ʭʦʣʦʜʠʣʴʥʠʢʠ; 

6 ï ʯʦʚʥʠʢ; 7 ï ʩʢʣʦʤʘʩʘ. 

 

 

 
 

      ʈʠʩ.5.1.2. ʉʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʣʽʨʦʚʘʥʦʛʦ ʩʢʣʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʣʦʘʪ-

ʩʧʦʩʦʙʫ:1 ï ʢʘʥʘʣ ʚʠʨʦʙʣʝʥʥʷ; 2 ï ʰʠʙʝʨʠ ; 3 ï ʩʢʣʦʤʘʩʘ; 4 ï ʟʣʠʚʥʠʡ ʣʦʪʦʢ;  

5 ï ʙʘʩʝʡʥ ʜʣʷ ʨʦʟʧʣʘʚʫ; 6 ï ʦʣʦʚʦ;7 ï ʭʦʣʦʜʠʣʴʥʠʢ; 8 ï ʙʦʨʪʦʫʪʨʠʤʫʚʘʣʴʥʽ 

ʨʦʣʠʢʠ; 9 ï ʛʨʘʬʽʪʦʚʽ ʦʙʤʝʞʫʚʘʯʽ ; 10 ï ʚʠʧʘʣʶʚʘʣʴʥʘ ʧʽʯ. 

 

 5.2 ɺʀɼʀ ʃʀʉʊʆɺʆɻʆ ʉʂʃɸ 

 

ɺʽʢʦʥʥʝ ʣʠʩʪʦʚʝ ʩʢʣʦ ʚʠʧʫʩʢʘʶʪʴ ʜʣʷ ʟʘʧʦʚʥʝʥʥʷ ʚʽʢʦʥʥʠʭ ʪʘ ʜʚʝʨʥʠʭ 

ʨʘʤ, ʟʝʥʽʪʥʠʭ ʣʽʭʪʘʨʽʚ, ʚʽʪʨʘʞʽʚ 2; 2,5; 3; 4; 5; 6 ʤʤ ʟʘʚʪʦʚʰʢʠ, ʨʦʟʤʽʨʦʤ ʚʽʜ 

500Ĭ400 ʤʤ ʜʦ 2200Ĭ1600 ʤʤ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʩʧʦʩʦʙʦʤ ʚʠʪʷʞʢʠ. 

ɺʽʪʨʠʥʥʝ ʩʢʣʦ ʚʠʧʫʩʢʘʶʪʴ 5,5é10 ʤʤ ʟʘʚʪʦʚʰʢʠ, ʨʦʟʤʽʨʦʤ ʚʽʜ 

1380Ĭ1340 ʜʦ 3500 Ĭ 4500 ʤʤ, ʚʩʴʦʛʦ 16 ʪʠʧʦʨʦʟʤʽʨʽʚ. 

ɺʽʟʝʨʫʥʯʘʩʪʝ ʩʢʣʦ  ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʦʢʘʪʢʦʶ ʫ ʚʠʛʣʷʜʽ ʣʠʩʪʽʚ 3é6 ʤʤ 

ʟʘʚʪʦʚʰʢʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 400Ĭ600 ʜʦ 1600Ĭ2200 ʤʤ. ʄʘʻ ʚʣʘʩʪʠʚʽʩʪʴ 

ʩʚʽʪʣʦʨʦʟʩʽʶʚʘʥʥʷ, ʧʽʜʚʠʱʝʥʫ ʤʽʮʥʽʩʪʴ ʥʘ ʚʠʛʠʥ, ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʢʣʽʥʥʷ 

ʜʚʝʨʝʡ. 
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ɼʝʢʦʨʘʪʠʚʥʝ ʩʢʣʦ ʪʠʧʫ ñʤʦʨʦʟò ï ʨʽʟʥʦʚʠʜ ʚʽʟʝʨʫʥʯʘʩʪʦʛʦ. ʆʜʥʫ 

ʧʦʚʝʨʭʥʶ ʦʙʨʦʙʣʷʶʪʴ ʧʽʩʢʦʩʪʨʫʤʝʥʝʤ, ʘ ʧʦʪʽʤ ʥʘʥʦʩʷʪʴ ʢʣʝʡ ʽ ʧʨʦʩʫʰʫʶʪʴ: 

ʢʣʝʡ ʚʠʩʠʭʘʻ, ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʦʙôʻʤʽ ʽ ʚʽʜʨʠʚʘʻʪʴʩʷ ʨʘʟʦʤ ʟ ʪʦʥʢʠʤʠ ʣʫʩʢʘʪʠʤʠ 

ʧʣʽʚʢʘʤʠ ʩʢʣʘ. 

ʉʢʣʦ ñʤʝʪʝʣʠʮʷò ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʦʢʘʪʢʦʶ. ʅʘ ʧʦʚʝʨʭʥʽ ʡʦʛʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʭʚʠʣʝʧʦʜʽʙʥʠʡ ʥʝʧʦʚʪʦʨʶʚʘʥʠʡ ʚʽʟʝʨʫʥʦʢ ʟ ʤʘʪʦʚʠʤʠ ʜʽʣʷʥʢʘʤʠ ʫ 

ʚʠʛʣʷʜʽ ʚʠʩʪʫʧʽʚ. ʊʦʚʱʠʥʘ ʩʢʣʘ ï 3é8 ʤʤ, ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʣʠʩʪʘ ï 

1500Ĭ1300 ʤʤ. 

ɸʨʤʦʚʘʥʝ ʩʢʣʦ  (ʨʠʩ. 5.2) ʚʠʨʦʙʣʷʶʪʴ ʩʧʦʩʦʙʦʤ ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʨʦʢʘʪʢʠ ʟ 

ʤʝʪʘʣʝʚʦʶ ʩʽʪʢʦʶ ʚʩʝʨʝʜʠʥʽ, ʜʽʘʤʝʪʨ ʜʨʦʪʫ ʩʽʪʢʠ 0,45é0,6 ʤʤ ʟ ʚʽʯʢʘʤʠ 

12,5é25 ʤʤ. ɺʠʧʫʩʢʘʶʪʴ 5,5 ʽ 6 ʤʤ ʟʘʚʪʦʚʰʢʠ, 800é2000 ʟʘʚʜʦʚʞʢʠ ʽ 

400é1600 ʤʤ ʟʘʚʰʠʨʰʢʠ. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʘʨʤʦʚʘʥʦʛʦ ʩʢʣʘ ï 600, ʥʘ ʚʠʛʠʥ ï 

40 ʄʇʘ. 

 

 
 

ʈʠʩ. 5.2. ɸʨʤʦʚʘʥʝ ʩʢʣʦ: ʘ ï ʭʚʠʣʴʦʚʝ, ʙ ï ʧʣʦʩʢʝ. 

 

ɿʘʛʘʨʪʦʚʘʥʝ ʩʢʣʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʝʨʤʦʦʙʨʦʙʢʦʶ ʣʠʩʪʦʚʦʛʦ ʩʢʣʘ 

(ʥʘʛʨʽʚʘʥʥʷ ʜʦ t = 700é900 Üʉ ʽ ʰʚʠʜʢʝ ʦʭʦʣʦʜʞʝʥʥʷ ʫ ʚʦʜʽ ʯʠ ʥʘ ʧʦʚʽʪʨʽ), ʚʽʜ 

ʯʦʛʦ ʤʽʮʥʽʩʪʴ ʡʦʛʦ ʥʘ ʚʠʛʠʥ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ 5é6 ʨʘʟʽʚ. 

ʊʨʠʰʘʨʦʚʝ ʩʢʣʦ (ʪʨʠʧʣʝʢʩ)  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʣʠʩʪʽʚ ʚʽʢʦʥʥʦʛʦ ʩʢʣʘ, 

ʤʽʮʥʦ ʩʢʣʝʻʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʦʣʽʚʽʥʽʣʙʫʪʠʨʦʣʴʥʦʶ ʧʣʽʚʢʦʶ. ʈʽʟʥʦʚʠʜʠ 

ʪʨʠʰʘʨʦʚʠʭ ʩʪʝʢʦʣ ï ʩʪʝʚ̔ ʪ, ʚʽʪʨʘʩʠʣʢ. ɸʨʤʦʚʘʥʝ, ʟʘʛʘʨʪʦʚʘʥʝ ʽ ʪʨʠʰʘʨʦʚʝ ʩʢʣʦ 

ʦʙôʻʜʥʫʶʪʴ ʫ ʛʨʫʧʫ ʙʝʟʧʝʯʥʠʭ ʚʠʜʽʚ ʣʠʩʪʦʚʦʛʦ ʩʢʣʘ ʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʢʣʽʥʥʷ 

ʜʚʝʨʥʠʭ ʨʘʤ, ʦʙʣʘʰʪʫʚʘʥʥʷ ʩʚʽʪʣʦ ʧʨʦʟʦʨʠʭ ʜʘʭʽʚ, ʧʨʦʨʽʟʽʚ, ʚʠʛʦʪʦʚʣʝʥʥ ̫

ʜʚʝʨʥʠʭ ʧʦʣʦʪʝʥ. 

ʋʚʽʦʣʦʚʝ ʩʢʣʦ ʟʜʘʪʥʝ ʧʨʦʧʫʩʢʘʪʠ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʽ ʧʨʦʤʝʥʽ. ʁʦʛʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʩʢʣʦʤʘʩʠ, ʚ ʷʢʽʡ ʦʢʩʠʜʽʚ ʟʘʣʽʟʘ ʥʝ ʙʽʣʴʰʝ 0,01 %. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʩʢʣʽʥʥʷ ʚ ʤʝʜʠʯʥʠʭ, ʜʠʪʷʯʠʭ, ʣʽʢʫʚʘʣʴʥʠʭ  ʟʘʢʣʘʜʘʭ ʪʘ 

ʦʨʘʥʞʝʨʝʷʭ. 

ʊʝʧʣʦʧʨʦʚʽʜʥʝ ʩʢʣʦ  ʤʘʻ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʜʦʙʘʚʢʠ, ʷʢʽ  ʧʦʛʣʠʥʘʶʪʴ 

ʽʥʬʨʘʯʝʨʚʦʥʽ ʧʨʦʤʝʥʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʨʘʡʦʥʘʭ ʟ ʞʘʨʢʠʤ ʢʣʽʤʘʪʦʤ. ʊʦʚʱʠʥʘ 

ï 3é6,5 ʤʤ, ʨʦʟʤʽʨʠ ï ʚʽʜ 1600Ĭ1300 ʜʦ 2000Ĭ1600 ʤʤ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 98 

 

ʂʦʣʴʦʨʦʚʝ ʩʢʣʦ  ʚʠʧʫʩʢʘʶʪʴ 3 ʽ 4,5 ʤʤ ʟʘʚʪʦʚʰʢʠ, 750 ʤʤ ʟʘʚʰʠʨʰʢʠ, 

100 ʤʤ ʟʘʚʜʦʚʞʢʠ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʚʽʪʨʘʞʽʚ. 

 

 5.3 ɺʀʈʆɹʀ ɯɿ ʉʂʃɸ 

 

ʉʢʣʷʥʽ ʙʣʦʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʨʝʩʫʚʘʥʥʷʤ ʥʘʧʽʚʙʣʦʢʽʚ ʽ ʥʘʩʪʫʧʥʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ ʾʭ ʚ ʻʜʠʥʠʡ ʙʣʦʢ. ʉʢʣʦʙʣʦʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʢʚʘʜʨʘʪʥʠʤʠ 

(ɹʂ194/98; ɹʂ244/98), ʧʨʷʤʦʢʫʪʥʠʤʠ (ɹʇ294/194/98), ʢʫʪʦʚʠʤʠ ʽ ʨʘʜʽʘʣʴʥʠʤʠ 

(ʨʠʩ. 5.3.1). ʉʚʽʪʦʧʨʦʧʫʩʢʘʥʥʷ ï 50é65 %, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ï 0,46 ɺʪ/(ʤĀʂ), 

ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ï 800 ʢʛ/ʤ
3
, ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ï 1,5é22 ʄʇʘ. ɹʣʦʢʠ ʙʫʚʘʶʪʴ 

ʙʝʟʢʦʣʽʨʥʠʤʠ ʯʠ ʟʘʙʘʨʚʣʝʥʠʤʠ ʚ ʨʽʟʥʽ ʢʦʣʴʦʨʠ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʩʢʣʷʥʽ ʙʣʦʢʠ ʜʣʷ 

ʢʣʘʜʢʠ ʩʪʽʥ ʽ ʧʝʨʝʛʦʨʦʜʦʢ ʪʘ ʱʦʙ ʟʘʧʦʚʥʠʪʠ ʩʚʽʪʣʦ ʧʨʦʧʫʩʢʥʽ ʟʦʚʥʽʰʥʽ ʩʪʽʥʦʚʽ 

ʧʨʠʡʦʤʠ. 

   

 
 

 

 

 

                                     ʘ)       

 

 
 

 

 

                              ʙ) 

 

ʈʠʩ.5.3.1 ʇʫʩʪʦʪʥʽ ʙʣʦʢʠ ʽʟ ʩʢʣʘ; ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ; ʙ ï ʢʣʘʜʢʘ ʽʟ ʩʢʣʦʙʣʦʢʽʚ: 

1 ï ʩʢʣʦʙʣʦʢ; 2 ï ʘʨʤʘʪʫʨʘ; 3 ï ʨʦʟʯʠʥ. 

 

ʇʨʦʬʽʣʴʥʝ ʩʢʣʦ (ʩʢʣʦʧʨʦʬʽʣʽʪ) ï ʮʝ ʙʫʜʽʚʝʣʴʥʠʡ ʜʦʚʛʦʤʽʨʥʠʡ ʚʠʨʽʙ 

ʰʚʝʣʝʨʥʦʛʦ, ʢʦʨʦʙʯʘʪʦʛʦ (ʨʠʩ.5.3.2), ʪʘʚʨʦʚʦʛʦ, ʥʘʧʽʚʢʨʫʛʣʦʛʦ, Z- ʪʘ V-

ʧʦʜʽʙʥʦʛʦ ʧʨʦʬʽʣʽʚ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʙʝʟʧʝʨʝʨʚʥʦʶ ʧʨʦʢʘʪʢʦʶ. ɼʦʚʞʠʥʘ 

ʰʚʝʣʝʨʥʦʛʦ ʩʢʣʦʧʨʦʬʽʣʽʪʫ ï ʜʦ 5 ʤ, ʚʠʩʦʪʘ ï 250é500 ʤʤ (ʐʇ-250, ʐʇ-300, 

ʐʇ- 500); ʜʦʚʞʠʥʘ ʢʦʨʦʙʯʘʪʦʛʦ ʩʢʣʦʧʨʦʬʽʣʽʪʫ ï ʜʦ 7 ʤ, ʚʠʩʦʪʘ ï 250é300 ʤʤ 

(ʂʇ-250, ʂʇ-300). ʉʢʣʦʧʨʦʬʽʣʽʪ ʤʦʞʝ ʙʫʪʠ ʙʝʟʢʦʣʽʨʥʠʤ ʘʙʦ ʢʦʣʴʦʨʦʚʠʤ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʣʘʰʪʫʚʘʥʥʷ ʦʛʦʨʦʜʞʝʥʴ, ʧʝʨʝʛʦʨʦʜʦʢ, ʚʽʢʦʥʥʠʭ ʥʽʰ ʚ 

ʧʨʦʤʠʩʣʦʚʠʭ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʣʷʭ. 

ʉʢʣʦʧʘʢʝʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʚʦ- ʽ ʪʨʠʰʘʨʦʚʠʤʠ, ʛʣʫʭʠʤʠ ʽ ʪʘʢʠʤʠ, ʱʦ 

ʚʽʜʯʠʥʷʶʪʴʩʷ (ʨʠʩ. 5.3.3). ʇʣʦʩʢʽ ʣʠʩʪʠ ʩʢʣʘ ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʨʠʢʣʝʶʶʪʴ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʤʘʩʪʠʢʘʤʠ ʜʦ ʤʝʪʘʣʝʚʦʾ ʨʘʤʢʠ ʪʘʢ, ʱʦʙ ʤʽʞ ʥʠʤʠ ʫʪʚʦʨʠʣʠʩʷ 

ʛʝʨʤʝʪʠʯʥʽ ʧʦʨʦʞʥʠʥʠ. ɼʦʚʞʠʥʘ ʧʘʢʝʪʽʚ ï 400é2950, ʰʠʨʠʥʘ ï 400é2650, 
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ʪʦʚʱʠʥʘ ï ʜʦ 46 ʤʤ. ʊʦʚʱʠʥʘ ʧʦʚʽʪʨʷʥʠʭ ʧʨʦʰʘʨʢʽʚ ï 9, 12, 15 ʤʤ, ʘ ʪʦʚʱʠʥʘ 

ʩʪʝʢʦʣ ï ʥʝ ʤʝʥʰʝ ʷʢ 3 ʤʤ. ʉʢʣʦ ʧʘʢʝʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʜʽʡʥʫ ʧʦʚʽʪʨʦ-, ʧʠʣʦ-, 

ʪʝʧʣʦʽʟʦʣʷʮʽʶ, ʝʬʝʢʪʠʚʥʦ ʽ ʥʘʜʽʡʥʦ ʟʘʤʽʥʷʶʪʴ ʜʝʨʝʚôʷʥʽ ʚʽʢʦʥʥʽ ʙʣʦʢʠ. 

 

  

ʈʠʩ.5.3.2. ʇʨʦʬʽʣʴʥʝ ʩʢʣʦ:  

ʘ) ï ʰʚʝʣʝʨʥʦʛʦ, 

ʙ) ï ʢʦʨʦʙʯʘʪʦʛʦ ʧʨʦʬʽʣʽʚ. 

 

ɼʚʝʨʥʽ ʧʦʣʦʪʥʘ  ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʟʘʛʘʨʪʦʚʘʥʦʛʦ ʩʢʣʘ ʟ ʦʙʨʦʙʣʝʥʠʤʠ 

ʢʨʦʤʢʘʤʠ, ʦʪʚʦʨʘʤʠ ʪʘ ʚʠʨʽʟʘʤʠ ʜʣʷ ʢʨʽʧʣʝʥʥʷ. ʊʦʚʱʠʥʘ  ʧʦʣʦʪʝʥ ï 10, 12 ʽ 

15 ʤʤ, ʰʠʨʠʥʘ ï 700, 800, 900 ʽ 1040 ʤʤ, ʚʠʩʦʪʘ ï 2200, 2400 ʽ 2600 ʤʤ. 

ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ï 800é900 ʄʇʘ, ʥʘ ʚʠʛʠʥ ï 250 ʄʇʘ. 

ʊʨʫʙʠ ʩʢʣʷʥʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʷʢʠʤʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴ 

ʘʛʨʝʩʠʚʥʽ ʨʽʜʠʥʠ, ʛʘʟʠ, ʧʨʦʜʫʢʪʠ ʭʘʨʯʫʚʘʥʥʷ. ɼʽʘʤʝʪʨ ʫʤʦʚʥʦʛʦ ʧʨʦʭʦʜʫ ï 

40é200 ʤʤ, ʜʦʚʞʠʥʘ 1500é3000 ʤʤ ʟ ʽʥʪʝʨʚʘʣʦʤ ʯʝʨʝʟ 250 ʤʤ. 

 

 

 

ʈʠʩ. 5.3.3. ʂʦʥʩʪʨʫʢʮʽʾ 

ʩʢʣʦʧʘʢʝʪʽʚ: ʘ ï ʜʚʦʰʘʨʦʚʠʭ 

(ʦʜʥʦʢʘʤʝʨʥʠʭ);  

ʙ ï ʪʨʠʰʘʨʦʚʠʭ (ʜʚʦʭʢʘʤʝʨʥʠʭ): 

1 ï ʩʢʣʦ; 2 ï ʧʦʚʽʪʨʷʥʽ 

ʧʦʨʦʞʥʠʥʠ; 3 ï ʤʝʪʘʣʝʚʘ ʨʘʤʢʘ; 

4 ï ʛʝʨʤʝʪʠʢ; 5 ï ʦʩʫʰʫʚʘʯ;  

6 ï ʦʙʢʘʥʪʦʚʢʘ. 

 

 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 100 

 

 5.4 ʄɸʊɽʈɯɸʃʀ ɯɿ ʉʂʃɸ ɼʃʗ ʆɹʃʀʎʖɺɸʅʅʗ 

 

ʉʪʝʤʘʣʽʪ ʽ ʧʘʥʝʣʽ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʟʦʚʥʽʰʥʴʦʛʦ 

ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʦʙʣʠʮʶʚʘʥʥʷ ʚ ʙʫʜʽʚʣʷʭ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʎʝ ʣʠʩʪʦʚʝ ʩʢʣʦ 

ʟʘʚʪʦʚʰʢʠ 5,0...7,5 ʤʤ, ʦʜʥʘ ʧʦʚʝʨʭʥʷ ʷʢʦʛʦ ʧʦʢʨʠʪʘ ʢʦʣʴʦʨʦʚʦʶ ʩʠʣʽʢʘʪʥʦʶ 

ʬʘʨʙʦʶ. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ï 900 ʄʇʘ, ʥʘ ʚʠʛʠʥ ï 180...250 ʄʇʘ. ʈʦʟʤʽʨʠ ʧʣʠʪ 

ʫ ʧʣʘʥʽ ï 400...3200 ʤʤ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʨʦʟʨʽʟʥʷʶʪʴ ʩʪʝʤʘʣʽʪ 

ʟʘʛʘʨʪʦʚʘʥʠʡ ʽ ʚʽʜʧʘʣʝʥʠʡ. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʛʘʨʪʦʚʘʥʦʛʦ ʩʪʝʤʘʣʽʪʫ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʣʠʩʪʠ ʩʢʣʘ ʟ ʚʠʩʫʰʝʥʠʤ ʰʘʨʦʤ ʬʘʨʙʠ ʥʘʛʨʽʚʘʶʪʴ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ (620...ʙ50 Áʉ) ʧʨʦʪʷʛʦʤ 3...4 ʭʚ. ʟʘ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʩʪʨʫʤʝʥʽ ʧʦʚʽʪʨʷ. 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʚʽʜʧʘʣʝʥʦʛʦ ʩʪʝʤʘʣʽʪʫ ʚʽʜ ʟʘʛʘʨʪʦʚʘʥʦʛʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʣʠʰʝ ʪʠʤ, ʱʦ ʟʘʤʽʩʪʴ ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʧʘʣʶʚʘʥʥʷ ʩʢʣʘ ʟʘ 

ʩʧʝʮʽʘʣʴʥʠʤ ʨʝʞʠʤʦʤ. 

ʉʢʣʦ ʤʘʨʙʣʽʪ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘʙʘʨʚʣʝʥʠʤ ʫ ʤʘʩʽ (ʛʣʫʰʝʥʠʤ) ʫ 

ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʢʦʣʴʦʨʠ: ʞʦʚʪʠʡ, ʤʦʣʦʯʥʠʡ, ʢʨʝʤʦʚʠʡ, ʯʦʨʥʠʡ, ʩʽʨʠʡ, 

ʟʝʣʝʥʠʡ, ʨʦʞʝʚʠʡ ʪʦʱʦ. ʊʘʢʝ ʩʢʣʦ ʤʦʞʝ ʙʫʪʠ ʡ ʤʘʨʤʫʨʦʧʦʜʽʙʥʠʤ. 

ɺʠʛʦʪʦʚʣʷʶʪʴ ʡʦʛʦ ʧʨʦʢʘʪʫʚʘʥʥʷʤ ʯʠ ʣʠʪʪʷʤ ʟʘʚʪʦʚʰʢʠ 5...12 ʤʤ ʽ ʨʦʟʤʽʨʦʤ 

500Ĭ500 ʤʤ. ɿʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʣʽʨʦʚʘʥʦʶ, ʚʽʟʝʨʫʥʯʘʩʪʦʶ, 

ʰʦʨʩʪʢʦʶ ʯʠ ʚʦʛʥʝʥʥʦ-ʧʦʣʽʨʦʚʘʥʦʶ. ɸʙʠ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʽʩʪʴ ʟʘʢʨʽʧʣʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʦʟʯʠʥʽʚ, ʟʚʦʨʦʪʥʠʡ ʙʽʢ ʨʦʙʣʷʪʴ ʟ ʥʘʨʽʟʢʦʶ ʯʠ ʨʠʬʣʝʥʠʤ. 

ʉʢʣʦʤʘʨʤʫʨ ʦʜʝʨʞʫʶʪʴ ʟʤʽʰʫʚʘʥʥʷʤ ʚʠʭʽʜʥʦʛʦ ʨʦʟʧʣʘʚʫ ʩʢʣʘ ʡ 

ʟʘʙʘʨʚʣʝʥʦʛʦ ʩʢʣʘ, ʦʜʥʘʢʦʚʦʛʦ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʟ ʚʠʭʽʜʥʠʤ. ɺʠʧʫʩʢʘʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʧʣʠʪ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 250Ĭ140 ʜʦ 500Ĭ500 ʤʤ ʽ ʟʘʚʪʦʚʰʢʠ 8 ʽ 10 ʤʤ. 

ʉʠʛʨʘʥ ï ʮʝ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʝʪʦʜʦʤ 

ʧʨʝʩʫʚʘʥʥʷ ʩʢʣʦʤʘʩʠ ʫ ʚʠʛʣʷʜʽ ʧʣʠʪʦʢè ʇʦʚʝʨʭʥʷ ʩʠʛʨʘʥʫ ʽʤʽʪʫʻ ʛʨʘʥʽʪ. 

ʃʠʮʴʦʚʫ ʧʦʚʝʨʭʥʶ ʧʣʠʪʦʢ ʰʣʽʬʫʶʪʴ ʽ ʧʦʣʽʨʫʶʪʴ, ʘ ʪʠʣʴʥʫ ï ʨʠʬʣʷʪʴ. ʈʦʟʤʽʨʠ 

ʧʣʠʪʦʢ 300Ĭ300 ʽ 300Ĭ150 ʤʤ, ʪʦʚʱʠʥʘ 15 ʤʤ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʩʚʦʻʥʦ ʚʠʧʫʩʢ ʩʢʣʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʦʙʣʠʮʶʚʘʣʴʥʦʛʦ 

ʢʦʤʧʦʟʠʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ: ʩʢʣʦʢʨʝʤʥʝʟʠʪʫ ʽ ʩʢʣʦʢʝʨʘʤʽʪʫ. 

ʉʢʣʦʢʨʝʤʥʝʟʠʪ ï ʮʝ ʜʚʦʰʘʨʦʚʠʡ ʤʘʪʝʨʽʘʣ; ʥʠʞʥʽʡ ʰʘʨ ʻ ʩʧʝʯʝʥʦʶ 

ʩʫʤʽʰʰʶ ʙʝʟʙʘʨʚʥʠʭ ʩʢʣʷʥʠʭ ʛʨʘʥʫʣ ʽ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ, ʘ ʚʝʨʭʥʽʡ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʨʦʟʧʣʘʚʣʝʥʠʭ ʛʨʘʥʫʣ ʢʦʣʴʦʨʦʚʦʛʦ ʩʢʣʘ. ʉʪʨʫʢʪʫʨʘ ʩʢʣʦʢʨʝʤʥʝʟʠʪʫ ʧʦʜʽʙʥʘ ʜʦ 

ʩʪʨʫʢʪʫʨʠ ʧʦʣʽʨʦʚʘʥʠʭ ʱʽʣʴʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ʉʢʣʦʢʝʨʘʤʽʪ ï ʮʝ ʪʘʢʦʞ ʜʚʦʰʘʨʦʚʠʡ ʤʘʪʝʨʽʘʣ; ʡʦʛʦ ʥʠʞʥʽʡ ʰʘʨ 

(ʧʽʜʢʣʘʜʢʘ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 75 % ʧʦʜʨʽʙʥʝʥʦʛʦ ʩʢʣʦʙʦʶ, 5 % ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ ʡ 

20 % ʛʣʠʥʠ. ʇʽʜʢʣʘʜʢʫ ʬʦʨʤʫʶʪʴ ʥʘ ʧʨʝʩʘʭ ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʙʝʟʧʝʨʝʨʚʥʦʾ  ʩʪʨʽʯʢʠ 

ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ. ɼʝʢʦʨʘʪʠʚʥʠʡ ʰʘʨ ʩʪʚʦʨʶʶʪʴ ʧʦʩʠʧʘʶʯʠ ʢʦʣʴʦʨʦʚʠʡ 

ʩʢʣʦʛʨʘʥʫʣʷʪ ʥʘ ʧʦʚʝʨʭʥʶ ʚʽʜʬʦʨʤʦʚʘʥʦʾ ʧʽʜʢʣʘʜʢʠ. ʇʽʜʛʦʪʦʚʣʝʥʽ ʧʣʠʪʢʠ 

ʚʽʜʧʘʣʶʶʪʴ ʫ ʨʦʣʠʢʦʚʠʭ ʪʫʥʝʣʴʥʠʭ ʧʝʯʘʭ, ʜʘʣʽ ʦʭʦʣʦʜʞʫʶʪʴ ʡ  ʨʦʟʨʽʟʫʶʪʴ 

ʘʣʤʘʟʥʠʤʠ ʜʠʩʢʘʤʠ ʥʘ ʧʣʠʪʢʠ ʟʘʜʘʥʠʭ ʨʦʟʤʽʨʽʚ. ʊʝʭʥʦʣʦʛʽʷ ʩʢʣʦʢʝʨʘʤʽʪʫ ʜʘʻ 

ʟʤʦʛʫ ʫʪʠʣʽʟʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʢʣʦʙʦʶ.  



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 101 

 

ʈʦʟʤʽʨʠ ʧʣʠʪʦʢ 300Ĭ300 ʽ 300Ĭ150 ʤʤ, ʪʦʚʱʠʥʘ 15 ʤʤ, ʧʦʚʝʨʭʥʷ ʧʣʠʪʦʢ 

ʧʦʣʽʨʦʚʘʥʘ, ʘ ʪʠʣʴʥʘ ï ʛʨʫʙʦʰʦʨʩʪʢʘ. 

ʇʣʠʪʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ 

ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʦʢʨʠʪʪʷ ʧʽʜʣʦʛ. 

ʆʙʣʠʮʶʚʘʣʴʥʫ ʧʣʠʪʢʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʥʝʟʘʙʘʨʚʣʝʥʦʛʦ ʯʠ ʢʦʣʴʦʨʦʚʦʛʦ 

ʛʣʫʰʝʥʦʛʦ ʩʢʣʘ ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʨʦʢʘʪʫʚʘʥʥʷʤ ʘʙʦ ʧʨʝʩʫʚʘʥʥʷʤ. ʈʦʟʤʽʨʠ 

ʧʣʠʪʦʢ ʚʽʜ 50Ĭ50 ʜʦ 150Ĭ150 ʤʤ, ʪʦʚʱʠʥʘ 4; 5 ʽ 6 ʤʤ. ʃʠʮʴʦʚʘ ʧʦʚʝʨʭʥʷ 

ʧʣʠʪʦʢ ʤʦʞʝ ʙʫʪʠ ʧʦʣʽʨʦʚʘʥʦʶ ʯʠ ʤʘʪʦʚʦʶ, ʛʣʘʜʝʥʴʢʦʶ ʯʠ ʟ ʨʝʣʴʻʬʥʠʤ 

ʨʠʩʫʥʢʦʤ, ʧʨʠʯʦʤʫ ʟʚʦʨʦʪʥʠʡ ʙʽʢ ʦʙʦʚôʷʟʢʦʚʦ ʨʦʙʣʷʪʴ ʨʝʣʴʻʬʥʠʤ. 

ɽʤʘʣʴʦʚʘʥʫ ʧʣʠʪʢʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʚʽʜʭʦʜʽʚ ʢʦʣʴʦʨʦʚʦʛʦ ʚʽʢʦʥʥʦʛʦ ʯʠ 

ʚʽʟʝʨʫʥʯʘʩʪʦʛʦ ʩʢʣʘ, ʨʦʟʨʽʟʫʶʯʠ ʡʦʛʦ ʥʘ ʬʦʨʤʘʪʠ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 100Ĭ100 ʜʦ 

200Ĭ200 ʤʤ. ʊʦʚʱʠʥʘ ʧʣʠʪʦʢ 4; 5 ʽ 6 ʤʤ. ʇʽʩʣʷ ʥʘʥʝʩʝʥʥʷ ʥʝʧʨʦʟʦʨʦʾ ʝʤʘʣʽ ʥʘ 

ʦʜʥʫ ʧʦʚʝʨʭʥʶ ʧʣʠʪʦʢ ʾʭ ʩʫʰʘʪʴ, ʘ ʧʦʪʽʤ ʚʽʜʧʘʣʶʶʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

700...800 Áʉ. ʇʽʜ ʯʘʩ ʚʽʜʧʘʣʶʚʘʥʥʷ ʝʤʘʣʴ ʦʧʣʘʚʣʷʻʪʴʩʷ ʡ ʩʧʽʢʘʻʪʴʩʷ ʟ 

ʧʦʚʝʨʭʥʝʶ ʩʢʣʘ, ʫʪʚʦʨʶʶʯʠ ʰʘʨ ʟʘʚʪʦʚʰʢʠ 0,2. .0,3 ʤʤ. 

ʉʢʣʷʥʘ ʝʤʘʣʴʦʚʘʥʘ ʧʣʠʪʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʭʽʤʽʯʥʦʶ 

ʩʪʽʡʢʽʩʪʶ ʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʟ ʘʛʨʝʩʠʚʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ. 

ʂʠʣʠʤʦʚʦ - ʤʦʟʘʾʯʥʽ ʧʣʠʪʢʠ ʚʠʛʦʪʦʚʣʶʶʪʴ ʨʦʟʤʽʨʘʤʠ ʚʽʜ 20Ĭ20 ʜʦ 

30Ĭ30 ʤʤ ʽ ʟʘʚʪʦʚʰʢʠ 3...5 ʤʤ ʟ ʢʦʣʴʦʨʦʚʦʾ ʛʣʫʰʝʥʦʾ ʩʢʣʦʤʘʩʠ ʤʝʪʦʜʦʤ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʨʦʢʘʪʫʚʘʥʥʷ ʡ ʧʨʝʩʫʚʘʥʥʷ. 

ʉʤʘʣʴʪʘ ï ʮʝ ʧʣʦʩʢʽ ʧʣʠʪʢʠ ʥʝʧʨʘʚʠʣʴʥʦʾ ʬʦʨʤʠ ʟ ʭʘʨʘʢʪʝʨʥʠʤ 

ʢʦʣʴʦʨʦʤ ʪʘ ʟʣʦʤʦʤ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʩʤʘʣʴʪʫ ʤʝʪʦʜʦʤ ʧʨʝʩʫʚʘʥʥʷ ʯʠ ʣʠʪʪʷ 

ʩʢʣʦʤʘʩʠ ʫ ʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʧʨʝʩʫʚʘʥʥʷʤ ʥʘʧʽʚʩʫʭʠʭ ʩʢʣʷʥʠʭ ʧʦʨʦʰʢʽʚ. 

ʈʦʟʤʽʨʠ ʩʤʘʣʴʪʠ: ʜʦʚʞʠʥʘ 130...150, ʰʠʨʠʥʘ 85...100, ʪʦʚʱʠʥʘ 5...20 ʤʤ. 

ʉʤʘʣʴʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʤʦʟʘʾʯʥʠʭ ʧʘʥʥʦ, ʢʘʨʪʠʥ, ʨʽʟʥʠʭ 

ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʥʘ ʬʘʩʘʜʘʭ ʙʫʜʠʥʢʽʚ ʪʦʱʦ. 

ʉʢʣʷʥʠʡ ʜʨʽʙʥʷʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʦʟʜʦʙʣʝʥʥʷ ʬʘʩʘʜʽʚ, 

ʽʥʪʝʨôʻʨʽʚ ʙʫʜʽʚʝʣʴ ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʆʜʝʨʞʫʶʪʴ ʡʦʛʦ, 

ʧʦʜʨʽʙʥʶʶʯʠ ʛʣʫʰʝʥʝ ʯʠ ʥʝʟʘʙʘʨʚʣʝʥʝ ʩʢʣʦ. ɿʝʨʥʦʚʠʡ ʩʢʣʘʜ ʜʨʽʙʥʷʢʫ 

0,4...10,0 ʤʤ. 

 

 5.6 ʄɸʊɽʈɯɸʃʀ ʊɸ ɺʀʈʆɹʀ ɯɿ ʐʃɸʂʆɺʀʍ ʈʆɿʇʃɸɺɯɺ. 

ʂɸʄôʗʅɽ ʃʀʊɺʆ  

 

ʋ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʧʨʦʮʝʩʘʭ ʧʦʨʷʜ ʟ ʤʝʪʘʣʘʤʠ ʫʪʚʦʨʶʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʩʫʧʫʪʥʽʡ ʧʣʘʚʮʽ ʰʣʘʢʦʚʠʡ ʨʦʟʧʣʘʚ, ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʻ ʦʢʩʠʜʠ ʄʝʪʘʣʫʨʛʽʡʥʽ 

ʰʣʘʢʠ ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ ʫ ʚʦʛʥʷʥʦ-ʨʽʜʢʦʤʫ ʪʘ ʪʚʝʨʜʦʤʫ ʩʪʘʥʽ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʫ 

ʧʨʦʜʫʢʮʽʶ ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɻʨʘʥʫʣʴʦʚʘʥʠʡ ʰʣʘʢ ï ʮʝ ʢʨʫʧʥʽ ʰʪʫʯʥʽ ʧʦʨʠʩʪʽ ʧʽʩʢʠ ʟ ʤʦʜʫʣʝʤ 

ʢʨʫʧʥʦʩʪʽ 2,5...3,5, ʷʢʽ ʜʽʩʪʘʶʪʴ ʽʟ ʚʦʛʥʷʥʦ-ʨʽʜʢʠʭ ʰʣʘʢʽʚ ʨʽʟʢʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ 

ʚʦʜʦʶ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʢʦʤʧʦʥʝʥʪ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, 

ʘ ʪʘʢʦʞ ʷʢ ʪʝʧʣʦ- ʽ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʫ ʟʘʩʠʧʢʫ. 
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ʐʣʘʢʦʚʘ ʧʝʤʟʘ ï ʱʝʙʝʥʝʚʦ ʚʠʜʥʠʡ ʧʦʨʠʩʪʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʧʦʨʠʟʘʮʽʻʶ ʚʦʛʥʷʥʦ-ʨʽʜʢʦʛʦ ʰʣʘʢʦʚʦʛʦ ʨʦʟʧʣʘʚʫ, ʡʦʛʦ ʦʭʦʣʦʜʞʝʥʥʷʤ ʽ 

ʧʦʜʘʣʴʰʠʤ ʜʨʽʙʥʝʥʥʷʤ ʪʘ ʩʦʨʪʫʚʘʥʥʷʤ. ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʩʠʧʥʦʾ ʱʽʣʴʥʦʩʪʽ 

ʰʣʘʢʦʚʫ ʧʝʤʟʫ ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʘʨʢʠ 400..900. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʫ ʮʠʣʽʥʜʨʽ ï 

4,5 ʄʇʘ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʣʝʛʢʠʡ ʟʘʧʦʚʥʶʚʘʯ ʫ ʙʝʪʦʥʘʭ. 

ʐʣʘʢʦʚʘʪʘ ï ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʫʪʪʴʦʚʠʤ 

ʘʙʦ ʚʽʜʮʝʥʪʨʦʚʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʦʭʦʣʦʜʞʝʥʥʷʤ ʚʦʣʦʢʦʥ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ 

ʰʣʘʢʦʚʘʪʠ ï 75...150 ʢʛ/ʤ
3
. 

ʑʽʣʴʥʠʡ ʰʣʘʢʦʚʠʡ ʱʝʙʽʥʴ ʜʽʩʪʘʶʪʴ ʜʨʽʙʥʝʥʥʷʤ ʽ ʩʦʨʪʫʚʘʥʥʷʤ 

ʦʭʦʣʦʜʞʝʥʠʭ ʚʽʜʚʘʣʴʥʠʭ ʰʣʘʢʽʚ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʷʢ ʟʘʧʦʚʥʶʚʘʯ ʫ ʙʝʪʦʥʘʭ, ʘ 

ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʜʦʨʦʞʥʴʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

ʐʣʘʢʦʚʝ ʣʠʪʚʦ ï ʮʝ ʢʘʤʽʥʥʷ ʜʣʷ ʤʦʩʪʽʥʥʷ ʜʦʨʽʛ ʽ ʧʽʜʣʦʛ ʧʨʦʤʠʩʣʦʚʠʭ 

ʩʧʦʨʫʜ, ʧʣʠʪʢʠ, ʧʣʠʪʠ, ʢʘʤʽʥʥʷ ʜʣʷ ʙʦʨʜʶʨ, ʪʶʙʽʥʛʠ, ʪʨʫʙʠ ʪʘ ʬʘʩʦʥʥʽ ʚʠʨʦʙʠ. 

ɺʩʽ ʮʽ ʚʠʨʦʙʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ ʫ ʣʫʞʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, 

ʤʦʨʩʴʢʽʡ ʚʦʜʽ; ɟm = 3000 ʢʛ/ʤ
3
, Rʩʪ = 500 ʄʇʘ, Rʚʠʛ= 50 ʄʇʘ. 

ʃʠʪʽ ʢʘʤôʷʥʽ ʚʠʨʦʙʠ ï ʥʝ ʰʪʫʯʥʠʡ ʩʠʣʽʢʘʪʥʠʡ ʤʘʪʝʨʽʘʣ, ʚʠʛʦʪʦʚʣʝʥʠʡ 

ʨʦʟʧʣʘʚʣʶʚʘʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʢʘʤôʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʢʘʤôʷʥʠʭ ʣʠʪʠʭ ʚʠʨʦʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: ʧʽʜʛʦʪʦʚʢʘ ʩʠʨʦʚʠʥʠ, 

ʨʦʟʧʣʘʚ ʰʠʭʪʠ, ʣʠʪʪʷ ʚ ʬʦʨʤʠ, ʦʭʦʣʦʜʞʝʥʥʷ (ʢʨʠʩʪʘʣʽʟʘʮʽʷ), ʚʽʜʧʘʣʶʚʘʥʥʷ. 

ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʧʣʘʚʣʝʥʠʭ ʚʠʨʦʙʽʚ ï 2900...3000 ʢʛ/ʤ
3
. ʇʦʨʠʩʪʽʩʪʴ ʟʘʢʨʠʪʘ 

(ʜʦ 2 %), ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ï ʜʦ 0,22%. ʄʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ (ʜʦ 

500 ʮʠʢʣʽʚ), ʚʠʩʦʢʫ ʢʠʩʣʦʪʦʩʪʽʡʢʽʩʪʴ (98,6...99,8 %) ʪʘ ʣʫʛʦʩʪʽʡʢʽʩʪʴ (ʜʦ 91 %), 

ʤʘʣʫ ʩʪʠʨʘʥʽʩʪʴ (0,04...0,08 ʛ/ʩʤ
2
), ʚʠʩʦʢʫ ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ (ʜʦ 900 Áʉ); 

Rʩʪ = 230...300, Rʚʠʛ = 30...50, Rʨʦʟ = 15...30 ʄʇʘ. 

ʅʽʟʜʨʶʚʘʪʽ ʪʘ ʚʦʣʦʢʥʠʩʪʽ ʤʘʪʝʨʽʘʣʠ ʟ ʢʘʤôʷʥʦʛʦ ʣʠʪʚʘ ʤʘʶʪʴ ʜʝʱʦ 

ʢʨʘʱʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʽʞ ʘʥʘʣʦʛʽʯʥʽ ʤʘʪʝʨʽʘʣʠ ʡ ʚʠʨʦʙʠ ʽʟ ʰʣʘʢʽʚ, ʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʪʘ ʪʝʭʥʽʮʽ. 

ɹʘʟʘʣʴʪʦʚʝ ʚʦʣʦʢʥʦ ʟ ʫʩʧʽʭʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʘʨʤʘʪʫʨʫ ʫ ʚʠʨʦʙʘʭ ʥʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʦʨʛʘʥʽʯʥʠʭ ʚôʷʞʫʯʠʭ ʨʝʯʦʚʠʥʘʭ ʙʝʟ ʟʥʘʯʥʠʭ ʦʙʤʝʞʝʥʴ. 

 

 5.7 ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ɯɿ  ʄɯʅɽʈɸʃʔʅʀʍ ʈʆɿʇʃɸɺɯɺ 

 

ʅʽʟʜʨʶʚʘʪʝ ʩʢʣʦ. FOAMGLAS (ʌʆɸʄɻʃɸʉ) ï ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʡ 

ʫʪʝʧʣʶʚʘʯ ʽʟ ʥʽʟʜʨʶʚʘʪʦʛʦ ʩʢʣʘ, ʚʠʨʦʙʥʠʮʪʚʘ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʬʽʨʤʠ Pittsburgh 

Corning Europe Corporation, ʷʢʠʡ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʧʨʦʧʦʥʫʻ ʬʽʨʤʘ 

ʆʆʆ Ăɹɸʊò. ʌʆɸʄɻʃɸʉ ʤʘʻ ʚʠʛʣʷʜ ʞʦʨʩʪʢʦʾ, ʚʠʩʦʢʦʤʽʮʥʦʾ, ʧʣʠʪʠ ʟ 

ʧʦʩʪʽʡʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʷʢʦʩʪʷʤʠ ʽ ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ 

ʙʣʠʟʴʢʠʤ ʜʦ ʩʪʘʣʽ ʽ ʙʝʪʦʥʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʜʫ ʚʠʨʦʙʫ  ʱʽʣʴʥʽʩʪʴ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 105 ʜʦ 165 ʢʛ/ʤ
3
, ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ ï 0,037 ɺʪ/ʤʂ, 

ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʜʦ 160 ʪ/ʤ
2
. ɯʟʦʣʷʮʽʷ ʽʟ ʥʽʟʜʨʶʚʘʪʦʛʦ ʩʢʣʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ ï ʚʽʜ 260 Áʉ ʜʦ +730 Áʉ. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʽʘʣʫ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ 

ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʫʪʝʧʣʝʥʥʷ ʬʘʩʘʜʽʚ: ʚʝʥʪʠʣʷʮʽʡʥʠʭ, ʧʽʜ ʰʪʫʢʘʪʫʨʢʫ. ʅʘ 
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ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʤʘʪʝʨʽʘʣ ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʰʠʭ ʽ 

ʜʦʚʛʦʚʽʯʥʠʭ ʫʪʝʧʣʶʚʘʯʽʚ. 

ʉʢʣʷʥʘ ʤʦʟʘʾʢʘ ï ʧʣʠʪʦʯʢʠ ʽʟ ʩʢʣʘ ʨʦʟʤʽʨʘʤʠ 2 Ĭ 2 ʩʤ ʽ 1 Ĭ 1 ʩʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨôʻʨʥʠʭ ʧʘʥʥʦ (ʨʠʩ. 5.7). ʄʦʟʘʾʢʫ ʚʽʜʨʽʟʥʷʻ ʯʫʜʦʚʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ 

ʽ ʝʩʪʝʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʝʣʠʢʘ ʛʘʤʤʘ ʢʦʣʴʦʨʽʚ ʽ ʚʽʜʪʽʥʢʽʚ. 

 

 

 

ʈʠʩ. 5.7. 

ʆʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ 

ʤʦʟʘʾʯʥʠʤʠ ʩʢʣʷʥʠʤʠ 

ʧʣʠʪʢʘʤʠ. 

 

 

ʎɽ ʎɯʂɸɺʆ   

 

... ɹʣʠʟʴʢʦ 1500 ʨʦʢʫ ʜʦ ʥʘʰʦʾ ʝʨʠ ʻʛʠʧʪʷʥʠ ʨʦʙʠʣʠ ʚʣʘʩʥʝ ʩʢʣʦ. ɼʣʷ 

ʮʴʦʛʦ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʫʤʽʰ ʧʦʜʨʽʙʥʝʥʦʾ ʢʚʘʨʮʦʚʦʾ ʛʘʣʴʢʠ ʟ ʧʽʩʢʦʤ. 

ɺʦʥʠ ʪʘʢʦʞ ʚʠʷʚʠʣʠ, ʱʦ ʷʢʱʦ ʜʦʜʘʪʠ ʜʦ ʮʽʻʾ ʩʫʤʽʰʽ ʢʦʙʘʣʴʪ, ʤʽʜʴ ʘʙʦ 

ʤʘʨʛʘʥʝʮʴ, ʪʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʩʢʣʦ ʙʣʘʢʠʪʥʦʛʦ, ʟʝʣʝʥʦʛʦ, ʧʫʨʧʫʨʥʦʛʦ ʢʦʣʴʦʨʫ. 

ʇʽʩʣʷ 1200 ʨʦʢʫ ʜʦ ʥ.ʝ. ʻʛʠʧʪʷʥʠ ʥʘʚʯʠʣʠʩʷ ʚʽʜʣʠʚʘʪʠ ʩʢʣʦ ʫ ʩʢʣʷʥʠʭ 

ʬʦʨʤʘʭ.  

... ɺʝʣʠʢʠʤʠ ʫʤʽʣʴʮʷʤʠ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘ ʙʫʣʠ ʨʠʤʣʷʥʠ, ʷʢʽ ʧʝʨʰʠʤʠ 

ʧʦʯʘʣʠ ʨʦʙʠʪʠ ʪʦʥʢʝ ʚʽʢʦʥʥʝ ʩʢʣʦ. ɸ ʥʘ ʧʦʯʘʪʦʢ ʥʦʚʦʾ ʝʨʠ ʰʠʙʢʘ ʚʞʝ ʩʪʘʣʘ 

ʧʨʝʜʤʝʪʦʤ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʧʦʙʫʪʫ.  

... ʉʢʣʦ, ʱʦ ʥʝ ʙôʻʪʴʩʷ ʚʠʥʘʡʜʝʥʦ ʚ ʈʠʤʽ ʟʘ 34 ʨʦʢʠ ʜʦ ʥʘʰʦʾ ʝʨʠ. 

ɺʠʥʘʭʽʜʥʠʢ ʧʦʧʣʘʪʠʚʩʷ ʟʘ ʮʝ ʞʠʪʪʷʤ. ʑʦʙ ʩʝʢʨʝʪ ʥʝ ʩʪʘʚ ʰʠʨʦʢʦ ʚʽʜʦʤʠʤ, 

ʽʤʧʝʨʘʪʦʨ ʊʠʙʝʨʽʡ ʧʨʠʢʘʟʘʚ ʚʽʜʨʫʙʘʪʠ ʚʠʥʘʭʽʜʥʠʢʫ ʛʦʣʦʚʫ. 

... ʉʢʣʦ, ʷʢʝ ʤʦʞʥʘ ʩʢʨʫʯʫʚʘʪʠ ʚ ʨʫʣʦʥ, ʚʠʥʘʡʰʦʚ ʥʦʨʚʝʟʴʢʠʡ ʩʢʣʦ 

ʤʘʡʩʪʝʨ, ʱʦ ʞʠʚ ʚ ʆʩʣʦ. ʈʝʮʝʧʪʫʨʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʴʦʛʦ ʜʠʚʦʚʠʞʥʦʛʦ ʩʢʣʘ, ʷʢ 

ʩʧʦʚʽʱʘʶʪʴ ʛʘʟʝʪʠ, ʩʢʣʘʜʘʻ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʠʡ ʩʝʢʨʝʪ.   
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ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ɿ ʷʢʠʭ ʩʠʨʦʚʠʥʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʢʣʦ? 

2. ʑʦ ʪʘʢʝ ʣʠʩʪʦʚʝ ʩʢʣʦ, ʷʢʽ ʡʦʛʦ ʨʽʟʥʦʚʠʜʠ? 

3. ʅʘʟʚʽʪʴ ʙʝʟʧʝʯʥʽ ʚʠʜʠ ʣʠʩʪʦʚʦʛʦ ʩʢʣʘ? 

4. ʗʢʽ ʚʠʨʦʙʠ ʽʟ ʩʢʣʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʙʫʜʽʚʥʠʮʪʚʽ? 

5. ʗʢʽ ʚʠʜʠ ʩʢʣʘ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ? 

6. ʑʦ ʪʘʢʝ ʩʠʪʘʣʠ ʽ ʰʣʘʢʦʩʠʪʘʣʠ? 

7. ʗʢʽ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʢʣʘ? 

8. ʗʢʽ ʤʘʪʝʨʽʘʣʠ ʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ ʰʣʘʢʫ? 

ʊɽʉʊʀ  

 

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

V.1. ( ʩʠʨʦʚʠʥʘ) 

 

ɯ. ʗʢʘ ʦʩʥʦʚʥʘ ʩʠʨʦʚʠʥʘ ʫʪʚʦʨʶʻ ʢʘʨʢʘʩ ʩʢʣʘ? 

 1) ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ; 2) ʧʽʩʦʢ; 3) ʜʦʣʦʤʽʪ; 4) ʢʘʦʣʽʥ. 

ɯɯ. ʇʦʷʩʥʽʪʴ ʷʢʘ ʽʟ ʥʘʟʚʘʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠʩʢʦʨʶʻ ʧʨʦʮʝʩ ʚʘʨʽʥʥʷ, ʟʥʠʞʫʻ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ. 

 1) ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ; 2) ʧʽʩʦʢ; 3) ʢʨʝʡʜʘ; 4) ʢʘʦʣʽʥ. 

ɯɯɯ. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʫʪʚʦʨʶʻ ʚ ʩʢʣʽ ʦʩʥʦʚʥʠʡ ʦʢʩʠʜ ʥʘʪʨʽʶ ʚ ʨʦʟʤʽʨʘʭ 

71,6...72,5 %? 

 1) ʚʘʧʥʷʢ; 2) ʧʽʩʦʢ; 3) ʩʫʣʴʬʘʪ ʥʘʪʨʽʶ; 4) ʤʘʨʤʫʨ. 

ɯV. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʫʪʚʦʨʶʻ ʦʢʩʠʜ ʢʘʣʴʮʽʶ, ʱʦ ʧʽʜʚʠʱʫʻ ʪʝʨʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ 

ʩʢʣʘ? 

 1) ʚʘʧʥʷʢ; 2) ʧʽʩʦʢ; 3) ʢʘʣʴʮʠʥʦʚʘʥʘ ʩʦʜʘ. 

V. ʆʙˇʨʫʥʪʫʡʪʝ, ʟ ʷʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫʪʚʦʨʶʻʪʴʩʷ ʦʢʩʠʜ ʘʣʶʤʽʥʽʶ, ʱʦ ʧʽʜʚʠʱʫʻ 

ʤʽʮʥʽʩʪʴ ʩʢʣʘ? 

 1) ʧʽʩʦʢ; 2) ʜʦʣʦʤʽʪ; 3) ʚʘʧʥʷʢ; 4) ʛʣʠʥʦʟʝʤ. 

Vɯ. ʇʨʠ ʷʢʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ ʩʠʣʽʢʘʪʦʫʪʚʦʨʝʥʥʷ? 

 1) 725Áʉ; 2) 1150Áʉ; 3) 1400Áʉ. 

Vɯɯ. ʗʢʘ ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʩʢʣʦʤʘʩʠ? 

 1) 1150Áʉ; 2) 400Áʉ; 3) 1600Áʉ; 4) 1725Áʉ. 

Vɯɯɯ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʶʶʪʴ ʚʢ̔ʦʥʥʝ ʣʠʩʪʦʚʝ ʩʢʣʦ? 

 1) ʩʧʦʩʦʙʦʤ ʚʠʪʷʛʫʚʘʥʥʷ;  

2) ʧʨʦʢʘʪʫʚʘʥʥʷ;  

3) ʧʨʝʩʫʚʘʥʥʷ; 

4) ʚʠʜʫʚʘʥʥʷ. 

ɯʍ. ʉʧʦʩʦʙʦʤ ʙʝʟʧʝʨʝʨʚʥʦʾ ʧʨʦʢʘʪʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʢʣʦ... 

 1) ʚʽʢʦʥʥʝ ʣʠʩʪʦʚʝ; 2) ʘʨʤʫʚʘʥʥʷ; 3) ʚʽʪʨʠʥʥʝ. 
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ʍ. ʉʢʣʦ, ʷʢʝ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʜʚʦʭ ʣʠʩʪʽʚ ʚʽʢʦʥʥʦʛʦ ʩʢʣʘ ʽ ʧʦʣʽʚʽʥʽʣʙʫʪʠʨʦʣʴʥʦʾ 

ʧʣʽʚʢʠ ʥʘʟʠʚʘʶʪʴ: 

 1) ʪʨʠʧʣʝʢʩ ; 2) ʟʘʛʘʨʪʦʚʘʥʝ; 3) ʩʢʣʦ ñʤʦʨʦʟò. 

 

V.2.  (ʚʠʨʦʙʥʠʮʪʚʦ) 

 

ɯ. ʉʢʣʦ, ʚ ʷʢʦʛʦ ʦʜʥʘ ʧʦʚʝʨʭʥʷ ʤʘʪʦʚʘ ʦʜʝʨʞʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʨʦʙʢʠ 

ʧʽʩʢʦʩʪʨʫʤʝʥʝʤ ʽ ʧʦʢʨʠʪʪʷ ʢʣʝʻʤ ʥʘʟʠʚʘʶʪʴʩʷ: 

 1) ʩʢʣʦ ñʤʦʨʦʟò; 2) ʩʢʣʦ ñʟʘʤʝʪʽʣòɹ; 3) ʘʨʤʦʚʘʥʝ ʩʢʣʦ. 

ɯɯ. ʉʢʣʦ, ʷʢʝ ʧʨʦʧʫʩʢʘʻ ʧʨʦʤʝʥʽ ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʦʛʦ ʜʽʘʧʘʟʦʥʫ ʥʝ ʤʝʥʰʝ 25 % 

ʥʘʟʠʚʘʻʪʴʩʷ: 

 1) ʪʝʧʣʘʚʙʠʨʥʝ; 2) ʫʚʽʦʣʦʚʝ; 3) ʚʽʪʨʠʥʥʝ; 4) ʚʽʟʝʨʫʥʢʦʚʝ. 

ɯɯɯ. ʗʢʫ ʥʘʟʚʫ ʤʘʻ ʩʢʣʦ, ʦʜʥʘ ʧʦʚʝʨʭʥʷ ʷʢʦʛʦ ʧʦʢʨʠʪʘ ʢʦʣʴʦʨʦʚʦʶ ʩʠʣʽʢʘʪʥʦʶ 

ʬʘʨʙʦʶ: 

 1) ʫʚʽʦʣʝʚʝ;  2) ʩʪʝʤʘʣʽʪ;  3) ʤʘʨʙʣʽʪ; 4) ʩʠʛʨʘʥ. 

ɯV. ʗʢ ʥʘʟʠʚʘʻʪʴʩʷ ʛʣʫʰʝʥʝ ʩʢʣʦ, ʟʘʬʘʨʙʦʚʘʥʝ ʚ ʤʘʩʽ? 

 1) ʤʘʨʙʣʽʪ;   2) ʩʪʝʤʘʣʽʪ;  3) ʩʢʣʦʢʝʨʘʤʽʪ. 

V. ɼʚʦʰʘʨʦʚʠʡ ʤʘʪʝʨʽʘʣ: ʥʠʞʥʽʡ ʰʘʨ ʟ ʧʦʜʨʽʙʥʝʥʦʛʦ ʩʢʣʦʙʦʶ, ʧʽʩʢʫ ʽ ʛʣʠʥʠ, ʘ 

ʚʝʨʭʥʽʡ ï ʢʦʣʴʦʨʦʚʠʡ ʩʢʣʦʛʨʘʥʫʣʷʪ, ʥʘʟʠʚʘʻʪʴʩʷ: 

 1) ʩʠʛʨʘʥ;           2) ʤʘʨʙʣʽʪ;  3) ʩʢʣʦʢʝʨʘʤʽʪ. 

Vɯ. ɺʠʨʽʙ ʟ 2
ʦʭ

 ʣʠʩʪʽʚ ʩʢʣʘ ʽʟ ʩʢʣʦʚʦʣʦʢʥʠʩʪʦʶ ʧʨʦʢʣʘʜʢʦʶ, ʟôʻʜʥʘʥʠʭ ʧʦ 

ʧʝʨʠʤʝʪʨʫ ʛʝʨʤʝʪʠʢʦʤ ʥʘʟʠʚʘʻʪʴʩʷ: 

 1) ʩʢʣʦʙʣʦʢ ; 2) ʩʢʣʦʧʨʦʬʽʣʽʪ; 3) ʩʪʝʚʽʪ; 4) ʤʘʨʙʣʽʪ. 

Vɯɯ. ɼʦʚʛʦʤʽʨʥʠʡ ʩʢʣʦʚʠʨʽʙ ʰʚʝʣʝʨʥʦʛʦ ʧʨʦʬʽʣʶ ʥʘʟʠʚʘʻʪʴʩʷ: 

 1) ʩʢʣʦʧʨʦʬʽʣʽʪ; 2) ʩʪʝʚʽʪ; 3) ʩʢʣʦʙʣʦʢ. 

Vɯɯɯ. ɺʠʨʽʙ ʟ 2
ʦʭ

 ʣʠʩʪʽʚ ʩʢʣʝʻʥʠʭ ʟ ʤʝʪʘʣʝʚʦʶ ʨʘʤʢʦʶ, ʪʦʨʮʽ ʷʢʠʭ ʦʙʨʦʙʣʝʥʽ 

ʛʝʨʤʝʪʠʢʦʤ ʥʘʟʠʚʘʶʪʴʩʷ: 

 1) ʩʪʝʚʽʪ; 2) ʩʢʣʦʧʘʢʝʪ; 3) ʩʢʣʦʙʣʦʢ. 

ɯʍ. ʉʢʣʦʤʘʪʝʨʽʘʣ ʚʠʛʦʪʦʚʣʝʥʠʡ ʢʨʠʩʪʘʣʽʟʘʮʽʻʶ ʩʢʣʘ, ʷʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʚʘʥʥʷʤ ʘʙʦ ʧʽʩʣʷ ʚʽʜʧʘʣʶʚʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ: 

 1) ʩʢʣʦʢʝʨʘʤʽʪ; 2) ʤʘʨʙʣʽʪ;  3) ʩʠʪʘʣ. 

ʍ. ʄʝʪʦʜʦʤ ʧʨʝʩʫʚʘʥʥʷ ʚʠʛʦʪʦʚʣʷʶʪʴ: 

 1) ʩʢʣʦ ʚʽʢʦʥʥʝ;  2) ʩʤʘʣʴʪʫ;  3) ʩʢʣʦʧʘʢʝʪ. 

 

V.3. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ. ʑʽʣʴʥʽʩʪʴ ʙʫʜʽʚʝʣʴʥʦʛʦ ʩʢʣʘ ʩʪʘʥʦʚʠʪʴ: 
1) 1000...1500 ʢʛ/ʤ3

;
 

2) 2450...2550 ʢʛ/ʤ3
;   

3) 550...1800 ʢʛ/ʤ
3
;
 

4) 5450...5550 ʢʛ/ʤ
3
. 

ɯɯ. ʊʚʝʨʜʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ ʩʢʣʘ ʟʘ ʰʢʘʣʦʶ ʄʦʦʩʘ: 

 1) 5...7; 2) 3...4; 3) 7...9; 4) 1...2. 
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ɯɯɯ. ʇʝʨʝʨʘʭʫʡʪʝ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʚʠʯʘʡʥʦʛʦ ʩʢʣʘ: 

 1) ʧʨʦʟʦʨʝ; 2) ʥʝʧʨʦʟʦʨʝ; 3) ʢʨʠʭʢʝ; 

 4) ʧʣʘʩʪʠʯʥʝ; 5) ʢʠʩʣʦʪʦʩʪʽʡʢʝ;  6) ʤʦʨʦʟʦʩʪʽʡʢʝ. 

ɯV. ʉʚʽʪʦʧʨʦʧʫʩʢʘʥʥʷ ʟʚʠʯʘʡʥʦʛʦ ʩʢʣʘ: 

 1) 14...45 %; 2) 95...100 %; 3) 54...70 %; 4) 84...87 %. 

V. ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʟʚʠʯʘʡʥʦʛʦ ʩʢʣʘ, ɺʪ/(ʤĀʂ): 

 1) 0,4...0,82; 2) 0,23...0,4; 3) 0,82...0,94; 4) 0,36...0,39. 

Vɯ. ʐʣʘʢʦʚʘʪʘ ʤʘʻ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ:  

 1) 10...50 ʢʛ/ʤ
3
;   

2) 150...200 ʢʛ/ʤ
3
;  

3) 50...75 ʢʛ/ʤ
3
;  

4) 75...150 ʢʛ/ʤ
3
. 

Vɯɯ. ɺʠʨʦʙʠ ʟ ʢʘʤôʷʥʦʛʦ ʣʠʪʚʘ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ ʚ ʢʛ/ʤ
3
 : 

 1) 2600...2800; 2) 2900...3000; 3) 1600...1900; 4) 2200...2500. 

Vɯɯɯ. ʄʽʮʥʽʩʪʴ ʰʣʘʢʦʩʠʪʘʣʽʚ ʥʘ ʩʪʠʩʢ ʤʦʞʝ ʙʫʪʠ ʚ ʤʝʞʘʭ... 

 1) 300...600 ʄʇʘ;  2) 90...200 ʄʇʘ; 3) 700...1000 ʄʇʘ;   4) 10...100 ʄʇʘ. 

ɯʍ. ʋʚʽʦʣʴʦʚʝ ʩʢʣʦ ʧʨʦʧʫʩʢʘʻ  45...75 %... 

1) ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʧʨʦʤʝʥʽʚ; 

2) ʫʣʴʪʨʘʬʽʦʣʝʪʦʚʠʭ ʧʨʦʤʝʥʽʚ; 

3) ʨʝʥʪʛʝʥʽʚʩʴʢʠʭ ʧʨʦʤʝʥʽʚ. 

ʍ. ɺʠʨʦʙʠ ʽʟ ʰʣʘʢʦʚʦʛʦ ʣʠʪʚʘ ʤʘʶʪʴ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ: 

1) 1000 ʄʇʘ; 2) 100 ʄʇʘ; 3) 50 ʄʇʘ;    4) 500 ʄʇʘ. 

 

V.4. (ʨʦʟʤʽʨʠ) 

 

ɯ. ʅʘʟʚʽʪʴ ʤʽʥʽʤʘʣʴʥʫ ʪʦʚʱʠʥʫ ʣʠʩʪʦʚʦʛʦ ʚʽʢʦʥʥʦʛʦ ʩʢʣʘ: 

 1) 6 ʤʤ; 2) 2 ʤʤ; 3) 10 ʤʤ; 4) 4 ʤʤ. 

ɯɯ. ʗʢʘ ʤʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ ʚʽʪʨʠʥʥʦʛʦ ʩʢʣʘ: 

 1) 5,5 ʤʤ; 2) 10 ʤʤ; 3) 4 ʤʤ. 

ɯɯɯ. ʇʣʦʩʢʽ ʧʣʠʪʢʠ ʽʟ ʛʣʫʰʝʥʦʛʦ ʩʢʣʘ ʧʣʦʱʝʶ 1...2 ʩʤ
2
, ʪʦʚʱʠʥʦʶ 5...20 ʤʤ, 

ʥʘʟʠʚʘʶʪʴʩʷ: 

 1) ʩʤʘʣʴʪʘ; 2) ʤʦʟʘʾʯʥʽ ʧʣʠʪʢʠ; 3) ʤʘʨʙʣʽʪ. 

ɯV. ɽʤʘʣʴʦʚʘʥʘ ʧʣʠʪʢʘ ʽʟ ʢʦʣʴʦʨʦʚʦʛʦ ʩʢʣʘ ʤʘʻ ʨʦʟʤʽʨʠ: 

 1) 50 Ĭ50 ʤʤ; 2) 200 Ĭ 200 ʤʤ; 3) 20 Ĭ 20 ʤʤ. 

V. ʊʦʚʱʠʥʘ ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʩʢʣʷʥʠʭ ʧʣʠʪʦʢ ʤʦʞʝ ʙʫʪʠ: 

 1) 4 ʤʤ; 2) 2 ʤʤ; 3) 8 ʤʤ; 4) 10 ʤʤ. 

Vɯ. ʅʘʟʚʽʪʴ ʨʦʟʤʽʨʠ ʩʢʣʦʙʣʦʢʽʚ: 

1) 194 Ĭ 194 Ĭ 98 ʤʤ; 

2) 400 Ĭ 400 Ĭ 46 ʤʤ; 

3) 294 Ĭ 400 Ĭ75 ʤʤ. 

Vɯɯ. ʉʝʨʝʜʥʷ ʛʫʩʪʠʥʘ ʩʢʣʘ ʚʽʢʦʥʥʦʛʦ: 

 1) 2450 ʢʛ/ʤ
3
; 2) 800 ʢʛ/ʤ

3
; 3) 1250 ʢʛ/ʤ

3
. 

Vɯɯɯ. ʗʢʦʶ ʤʦʞʝ ʙʫʪʠ ʬʘʢʪʠʯʥʘ ʤʽʮʥʽʩʪʴ ʧʨʠ ʩʪʠʩʢʫ ʜʣʷ ʩʢʣʘ? 

 1) 2000 ʄʇʘ; 2) 20000 ʄʇʘ; 3) 200 ʄʇʘ. 
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ɯʍ. ʗʢʠʭ ʨʦʟʤʽʨʽʚ ʚʠʧʫʩʢʘʶʪʴ ʩʢʣʦʧʘʢʝʪʠ? 

1) 244 Ĭ 244 Ĭ 75 ʤʤ; 

2) 400 Ĭ 400 Ĭ 46 ʤʤ; 

3) 2950 Ĭ 3950 Ĭ 12 ʤʤ. 

ʍ. ʇʨʦʬʽʣʴʥʝ ʩʢʣʦ ʰʚʝʣʝʨʥʦʛʦ ʧʝʨʝʨʽʟʫ ʚʠʧʫʩʢʘʶʪʴ ʟʘʚʜʦʚʞʢʠ: 

 1) ʜʦ 5 ʤ; 2) ʜʦ 7 ʤ; 3) ʜʦ 2 ʤ. 

 

V.5. (ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ. ʇʦʤʽʨʢʫʡʪʝ, ʷʢʽ ʚʠʨʦʙʠ ʽʟ ʩʢʣʘ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʩʚʽʪʣʦʧʨʦʟʦʨʦʾ 

ʧʝʨʝʛʦʨʦʜʢʠ ʫ ʩʧʦʨʪʟʘʣʽ? 

 1) ʩʢʣʦ ñʤʦʨʦʟò; 2) ʩʢʣʦʙʣʦʢʠ; 3) ʤʘʨʙʣʽʪ. 

ɯɯ. ɼʣʷ ʩʢʣʽʥʥʷ ʚʽʢʦʥ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ: 

 1) ʤʘʨʙʣʽʪ; 2) ʩʢʣʦʧʨʦʬʽʣʽʪ; 3) ʣʠʩʪʦʚʝ ʩʢʣʦ. 

ɯɯɯ. ɺʠʙʝʨʽʪʴ ʚʠʜ ʩʢʣʘ ʜʣʷ ʩʢʣʽʥʥʷ ʚʽʢʦʥ ʫ ʣʽʢʘʨʥʽ: 

 1) ʤʘʨʙʣʽʪ; 2) ʩʢʣʦʧʘʢʝʪ; 3) ʫʚʽʦʣʝʚʝ ʩʢʣʦ. 

ɯV. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʭʫʜʦʞʥʽʭ ʚʽʪʨʘʞʽʚ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʘʢʠʡ ʚʠʜ ʩʢʣʷʥʠʭ 

ʚʠʨʦʙʽʚ: 

 1) ʝʤʘʣʴʦʚʘʥʽ ʧʣʠʪʢʠ; 2) ʩʤʘʣʴʪʘ; 3) ʫʚʽʦʣʝʚʝ ʩʢʣʦ. 

V. ɼʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʛʦʨʦʜʦʢ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ: 

 1) ʣʠʩʪʦʚʝ ʩʢʣʦ; 2) ʩʢʣʦ ʧʘʢʝʪʠ; 3) ʧʨʦʬʽʣʴʥʝ ʩʢʣʦ. 

Vɯ. ɼʣʷ ʦʟʜʦʙʣʝʥʥʷ ʬʘʩʘʜʽʚ ʙʫʜʠʥʢʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ: 

 1) ʤʘʨʙʣʽʪ; 2) ʚʽʪʨʠʥʥʝ ʩʢʣʦ;  3) ʩʢʣʦʙʣʦʢʠ. 

Vɯɯ. ɸʨʤʦʚʘʥʝ ʩʢʣʦ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʩʢʣʽʥʥʷ: 

1) ʚʽʢʦʥ ʫ ʞʠʪʣʦʚʦʤʫ ʙʫʜʠʥʢʫ; 

2) ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ; 

3) ʜʣʷ ʩʢʣʽʥʥʷ ʚʝʣʠʢʠʭ ʧʨʦʨʽʟʽʚ. 

Vɯɯɯ. ɼʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ ʟ ʘʛʨʝʩʠʚʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ  

ʟʘʩʪʦʩʦʚʫʶʪʴ: 

 1) ʝʤʘʣʴʦʚʘʥʫ ʩʢʣʷʥʫ ʧʣʠʪʢʫ; 2) ʣʠʩʪʦʚʝ ʩʢʣʦ; 3) ʩʢʣʦʙʣʦʢʠ. 

ɯʍ. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ ʧʦʢʨʠʪʪʷ ʧʽʜʣʦʛ ʫ ʮʝʭʫ ʟ ʘʛʨʝʩʠʚʥʠʤ 

ʩʝʨʝʜʦʚʠʱ: 

 1) ʩʤʘʣʴʪʫ;  2) ʩʠʪʘʣ; 3) ʩʢʣʦʙʣʦʢʠ. 

ʍ. ʇʽʜʙʝʨʽʪʴ ʥʘʡʜʦʮʽʣʴʥʽʰʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʚʝʨʝʡ ʫ ʪʦʨʛʦʚʦʤʫ 

ʧʘʚʽʣʴʡʦʥʽ: 

1) ʚʽʟʝʨʫʥʯʘʩʪʝ ʩʢʣʦ; 

2) ʚʽʪʨʠʥʥʝ ʩʢʣʦ; 

3) ʟʘʛʘʨʪʦʚʘʥʝ ʩʢʣʦ; 

4) ʩʢʣʦʙʣʦʢʠ. 
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ʊʝʤʘ 6. ʄɽʊɸʃʀ ɺ ɹʋɼɯɺʅʀʎʊɺɯ 
 

 6.1 ʂʃɸʉʀʌɯʂɸʎɯʗ ʄɽʊɸʃɯɺ. ʆʉʅʆɺʀ ɺʀʈʆɹʅʀʎʊɺɸ 

ʏɸɺʋʅʋ ɯ ʉʊɸʃɯ 

 

ʄʝʪʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. ɺʦʥʠ ʤʘʶʪʴ ʨʷʜ ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ (ʚʠʩʦʢʽ ʤʽʮʥʽʩʪʴ 

ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʷʢʦʩʪʽ, ʧʣʘʩʪʠʯʥʽʩʪʴ ʧʨʠ ʦʙʨʦʙʮʽ), ʘʣʝ ʧʦʨʷʜ ʟ 

ʮʠʤ ʽ ʥʝʜʦʣʽʢʠ (ʚʠʩʦʢʫ ʝʣʝʢʪʨʦ- ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʨʦʟʽʾ, ʽʩʪʦʪʥʽ 

ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ). 

ɺʠʨʦʙʥʠʮʪʚʦ ʽ ʦʙʨʦʙʢʘ ʤʝʪʘʣʽʚ ʚʠʥʠʢʣʠ ʜʫʞʝ ʜʘʚʥʦ ʽ ʧʨʦʪʷʛʦʤ ʩʪʦʣʽʪʴ 

ʙʝʟʧʝʨʝʨʚʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʣʠʩʴ. 

ʄʝʪʘʣʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʯʦʨʥʽ ʽ ʢʦʣʴʦʨʦʚʽ. ʏʦʨʥʽ ʤʝʪʘʣʠ ï ʮʝ ʟʘʣʽʟʦ ʽ 

ʩʧʣʘʚʠ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ: ʯʘʚʫʥ ʽ ʩʪʘʣʴ (ʩʧʣʘʚʠ ʟʘʣʽʟʘ ʟ ʚʫʛʣʝʮʝʤ ʽ ʜʦʤʽʰʢʘʤʠ 

ʢʨʝʤʥʽʶ, ʩʽʨʢʠ, ʬʦʩʬʦʨʫ, ʤʘʨʛʘʥʮʶ ʚ ʩʫʤʽ ʜʦ 1 %). ʏʘʚʫʥ ʤʽʩʪʠʪʴ ʚʫʛʣʝʮʶ 

2...4 %.ʉʪʘʣʴ ï ʜʦ 2 %.ʂʦʣʴʦʨʦʚʽ ʤʝʪʘʣʠ ï ʤʽʜʴ, ʘʣʶʤʽʥʡ̔, ʮʠʥʢ, ʥʽʢʝʣʴ, ʭʨʦʤ ʪʘ 

ʽʥʰʽ; ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʯʘʩʪʽʰʝ ʩʧʣʘʚʠ ʥʘ ʦʩʥʦʚʽ ʢʦʣʴʦʨʦʚʠʭ ʤʝʪʘʣʽʚ. 

ʏʘʚʫʥ ʚʠʧʣʘʚʣʷʶʪʴ ʫ ʜʦʤʝʥʥʠʭ ʧʝʯʘʭ (ʨʠʩ. 6.1.1) ʽʟ ʟʘʣʽʟʥʠʭ ʨʫʜ. 

ʇʘʣʠʚʦʤ ʻ ʢʦʢʩ, ʜʦ ʷʢʦʛʦ ʜʦʜʘʶʪʴ ʧʣʘʚʥʽ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ 

ʟʘʣʽʟʥʠʭ ʨʫʜ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʤʝʥʥʦʾ ʧʣʘʚʢʠ ʜʽʩʪʘʶʪʴ ʜʦ 90 % ʧʝʨʝʨʦʙʥʦʛʦ (ʙʽʣʦʛʦ) ʯʘʚʫʥʫ, 

ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ, ʪʘ 8...15 % ʣʠʚʘʨʥʦʛʦ (ʩʽʨʦʛʦ) 

ʯʘʚʫʥʫ, ʟ ʷʢʦʛʦ ʚʠʨʦʙʣʷʶʪʴ ʯʘʚʫʥʥʽ ʚʽʜʣʠʚʢʠ. 

ʌʝʨʦʩʧʣʘʚʠ (ʜʦ 3 % ʚʠʧʣʘʚʢʫ ʯʘʚʫʥʫ), ʱʦ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ 

ʤʘʨʛʘʥʮʶ ʪʘ ʢʨʝʤʥʽʶ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʘʣʽ. 

ʇʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ ʧʦʣʷʛʘʻ ʚ ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʫ ʯʘʚʫʥʽ ʜʦʤʽʰʦʢ 

ʚʫʛʣʝʮʶ, ʢʨʝʤʥʽʶ, ʤʘʨʛʘʥʮʶ, ʬʦʩʬʦʨʫ ʡ ʩʽʨʢʠ. ɼʦʤʽʰʢʠ ʚ ʧʨʦʮʝʩʽ ʚʠʧʣʘʚʢʠ 

ʩʪʘʣʽ ʟʛʦʨʷʶʪʴ ʘʙʦ ʧʝʨʝʭʦʜʷʪʴ ʫ ʰʣʘʢ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʧʣʘʚʢʠ ʩʪʘʣʽ ʻ 

ʧʝʨʝʨʦʙʥʽ ʯʘʚʫʥʠ, ʩʪʘʣʝʚʠʡ ʙʨʫʭʪ, ʬʝʨʦʩʧʣʘʚʠ, ʬʣʶʩʠ, ʟʘʣʽʟʥʘ ʨʫʜʘ, 

ʨʦʟʢʠʩʣʶʚʘʯʽ. 

ʆʩʥʦʚʥʽ ʩʧʦʩʦʙʠ ʚʠʧʣʘʚʢʠ ʩʪʘʣʽ ï ʤʘʨʪʝʥʽʚʩʴʢʠʡ, ʢʦʥʚʝʨʪʦʨʥʠʡ, 

ʝʣʝʢʪʨʦʧʣʘʚʠʣʴʥʠʡ (ʨʠʩ. 6.1.2). 

 

 6.2 ɺʀɼʀ ɯ ʄɸʈʂʀ ʏɸɺʋʅʋ. ɺʀʈʆɹʀ ɿ ʏɸɺʋʅʋ 

 

ʋ ʧʨʦʮʝʩʽ ʜʦʤʝʥʥʦʾ ʧʣʘʚʢʠ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ: ʧʝʨʝʨʦʙʥʠʡ (ʙʽʣʠʡ) ʯʘʚʫʥ ʫ 

ʢʽʣʴʢʦʩʪʽ ʜʦ 90 %, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʪʘʣʽ, 

ʣʠʚʘʨʥʠʡ (ʩʽʨʠʡ) ʯʘʚʫʥ ï 8...15 %, ʟ ʷʢʦʛʦ ʚʠʨʦʙʣʷʶʪʴ ʯʘʚʫʥʥʽ ʚʽʜʣʠʚʢʠ, 

ʬʝʨʦʩʧʣʘʚʠ (ʜʦ 3%) ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʤʘʨʛʘʥʮʶ ʪʘ ʢʨʝʤʥʽʶ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʦʙʘʚʢʠ ʧʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʩʪʘʣʽ. 
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ʈʠʩ. 6.1.1. ɼʦʤʝʥʥʘ ʧʽʯ 

 

 

 

ʈʠʩ. 6.1.2. 

ʂʦʥʚʝʨʪʦʨ ʜʣʷ 

ʚʠʧʣʘʚʢʠ ʩʪʘʣʽ 
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ʆʩʥʦʚʥʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʩʢʣʘʜʦʚʦʶ ʙʽʣʠʭ ʯʘʚʫʥʽʚ ʻ ʢʨʠʭʢʠʡ ʪʚʝʨʜʠʡ 

ʮʝʤʝʥʪʠʪ. ɰʭ ʤʘʡʞʝ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʯʝʨʝʟ ʚʝʣʠʢʫ ʪʚʝʨʜʽʩʪʴ ʽ 

ʢʨʠʭʢʽʩʪʴ, ʘ ʧʝʨʝʨʦʙʣʷʶʪʴ ʥʘ ʩʪʘʣʴ ʪʘ ʩʽʨʽ ʯʘʚʫʥʠ. 

ʉʽʨʽ ʯʘʚʫʥʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʚʣʘʩʥʝ ʩʽʨʽ, ʚʠʩʦʢʦʤʽʮʥʽ, ʣʝʛʦʚʘʥʽ ʡ ʢʦʚʢʽ. 

ɺʣʘʩʥʝ ʩʽʨʽ ʯʘʚʫʥʠ ʦʜʝʨʞʫʶʪʴ ʫʚʝʜʝʥʥʷʤ ʫ ʧʣʘʚʢʫ ʨʝʯʦʚʠʥ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʨʦʟʧʘʜʫ ʮʝʤʝʥʪʠʪʫ ʟ ʚʠʜʽʣʝʥʥʷʤ ʚʫʛʣʝʮʶ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʪʫ: Fe3S  3Fe + C. 

ʏʠʤ ʙʽʣʴʰʝ ʚʚʝʜʝʥʦ ʚ ʧʣʘʚʢʫ ʢʨʝʤʥʽʶ (ʤʘʡʞʝ 5 %), ʪʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʮʝʤʝʥʪʠʪʫ ʨʦʟʧʘʜʘʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʣʘʩʪʠʯʥʦʾ ʬʝʨʠʪʥʦʾ 

ʦʩʥʦʚʠ ʯʘʚʫʥʫ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʚʤʽʩʪʫ ʢʨʝʤʥʽʶ ʥʝ ʚʝʩʴ ʮʝʤʝʥʪʠʪ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ 

ʩʢʣʘʜʫ ʧʝʨʣʽʪʫ, ʨʦʟʧʘʜʘʻʪʴʩʷ, ʽ ʪʦʜʽ ʩʪʨʫʢʪʫʨʘ ʙʫʜʝ ʬʝʨʠʪʥʦ ï ʧʝʨʣʽʪʦʚʦʶ ʟ 

ʚʢʣʶʯʝʥʥʷʤ ʛʨʘʬʽʪʫ. ɿ ʩʽʨʠʭ ʯʘʚʫʥʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʝʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʪʘʢʠʭ ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ, ʷʢ ʦʧʦʨʥʽ ʯʘʩʪʠʥʠ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ, ʬʝʨʤ, ʪʫʥʝʣʽ ʤʝʪʨʦʧʦʣʽʪʝʥʫ, ʙʘʰʤʘʢʠ ʧʽʜ ʢʦʣʦʥʠ ʪʦʱʦ. 

 

 6.3 ɺʀɼʀ ɯ ʄɸʈʂʀ ʉʊɸʃɯ 

 

ʉʪʘʣʽ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʧʦʜʽʣʷʶʪʴ ʥʘ ʚʫʛʣʝʮʝʚʽ ʽ ʣʝʛʦʚʘʥʽ. ɿʘ ʚʤʽʩʪʦʤ 

ʚʫʛʣʝʮʶ ʨʦʟʨʽʟʥʷʶʪʴ ʩʪʘʣʽ ʚʠʩʦʢʦʚʫʛʣʝʮʝʚʽ ʟ ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ ʙʽʣʴʰʝ ʥʽʞ 

0,65 %, ʩʝʨʝʜʥʴʦʚʫʛʣʝʮʝʚʽ ï 0,25...0,60 % ʽ ʥʠʟʴʢʦʚʫʛʣʝʮʝʚʽ ï ʜʦ 0,25 %. ʏʠʤ 

ʙʽʣʴʰʝ ʚʫʛʣʝʮʶ ʚ ʩʪʘʣʽ, ʪʠʤ ʙʽʣʴʰʽ ʤʽʮʥʽʩʪʴ, ʪʚʝʨʜʽʩʪʴ, ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ 

ʩʧʨʘʮʶʚʘʥʥʷ, ʘʣʝ ʤʝʥʰʽ ʧʣʘʩʪʠʯʥʽʩʪʴ ʽ ʚôʷʟʢʽʩʪʴ. 

ʄʘʨʢʠ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ ʟʚʠʯʘʡʥʦʾ ʷʢʦʩʪʽ ʧʦʟʥʘʯʘʶʪʴ ʣʽʪʝʨʘʤʠ ʉʪ ʽ 

ʮʠʬʨʘʤʠ 0...6 (ʪʘʙʣ. 6.3). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʤʝʨʘ ʩʪʘʣʽ ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʤʽʩʪ 

ʚʫʛʣʝʮʶ, ʤʽʮʥʽʩʪʴ, ʪʚʝʨʜʽʩʪʴ, ʘʣʝ ʟʥʠʞʫʻʪʴʩʷ ʧʣʘʩʪʠʯʥʽʩʪʴ. 

ʊʘʙʣʠʮʷ 6.3 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ ʟʚʠʯʘʡʥʦʾ ʷʢʦʩʪʽ 

ʄʘʨʢʘ 

ʩʪʘʣʽ 

 

ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʪʷʛ, ʄʇʘ 

 

ɻʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ, 

ʄʇʘ 

 

ɺʽʜʥʦʩʥʝ 

ʚʠʜʦʚʞʝʥʥʷ, % 

 

ʉʪʆ ʅʝ ʤʝʥʰʝ ʥʽʞ 310 ï 20...23 

ʉʪ1 320...420 ï 31...34 

ʉʪ2 340...440 200...230 29...32 

ʉʪ3 380...490 210...250 23...2ʙ 

ʉʪ4 420...540 240...270 21...24 

ʉʪ5 460...600 260...290 17...20 

ʉʪ6 ʅʝ ʤʝʥʰʝ ʥʽʞ 600 300...320 12...15 

 

ʋ ʤʘʨʢʘʭ ʩʪʘʣʝʡ ʚʝʣʠʢʠʤʠ ʣʽʪʝʨʘʤʠ ʧʦʟʥʘʯʝʥʦ ʛʨʫʧʠ, ʟʘ ʷʢʠʤʠ 

ʧʦʩʪʘʯʘʶʪʴ ʩʪʘʣʴ: ɸ ï ʟʘ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ɹ ï ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ, 

ɺ ï ʟʘ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ. ʄʘʣʽ ʣʽʪʝʨʠ ʧʦʢʘʟʫʶʪʴ 

ʜʦʜʘʪʢʦʚʽ ʽʥʜʝʢʩʠ: ʩʧ ï ʩʧʦʢʽʡʥʘ ʩʪʘʣʴ (ʧʦʚʥʽʩʪʶ ʨʦʟʢʠʩʣʝʥʘ) ʧʩ ï 

ʥʘʧʽʚʩʧʦʢʽʡʥʘ, ʢʧ ï ʢʠʧʣʷʯʘ, ʤʘʣʦʨʦʟʢʠʩʣʝʥʘ. ʉʧʦʢʽʡʥʘ ʩʪʘʣʴ ʙʽʣʴʰ ʷʢʽʩʥʘ, ʘʣʝ 
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ʜʦʨʦʞʯʘ ʟʘ ʢʠʧʣʷʯʫ; ʢʠʧʣʷʯʘ ʣʝʛʢʦ ʦʙʨʦʙʣʷʻʪʴʩʷ. 

ʗʢʽʩʥʘ ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʩʪʘʣʴ ʧʦʟʥʘʯʘʻʪʴʩʷ ʜʚʦʟʥʘʯʥʠʤʠ ʮʠʬʨʘʤʠ, ʷʢʽ 

ʧʦʢʘʟʫʶʪʴ ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʫ ʩʦʪʠʭ ʯʘʩʪʢʘʭ ʧʨʦʮʝʥʪʘ: 05ʢʧ, 08ʢʧ, 08ʩʧ, 

10ʢʧ,...,70. 

ɯʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʚʫʛʣʝʮʝʚʽ ʩʪʘʣʽ ʤʘʶʪʴ ʤʘʨʢʠ ʋ7, ʋ8, ʋ9, ʋ10, ʋɯ1, ʋ12. 

ʋ13, ʘ ʷʢʱʦ ʚʦʥʠ ʚʠʩʦʢʦʷʢʽʩʥʽ, ʪʦ ʜʦʜʘʻʪʴʩʷ ʣʽʪʝʨʘ ɸ: ʋ7ɸ, ʋ8ɸ ʪʦʱʦ. 

ʋ ʚʫʛʣʝʮʝʚʠʭ ʩʪʘʣʷʭ ʜʦʤʽʰʢʠ ʤʘʨʛʘʥʮʶ ʫ ʢʽʣʴʢʦʩʪʽ 0,25...0,90 % 

ʧʽʜʚʠʱʫʶʪʴ ʤʽʮʥʽʩʪʴ, ʜʦʤʽʰʢʠ ʢʨʝʤʥʽʶ ʜʦ 0,35 % ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʩʪʘʣʽ; ʬʦʩʬʦʨ ʽ ʩʽʨʢʘ ʨʦʙʣʷʪʴ ʩʪʘʣʴ ʢʨʠʭʢʦʶ, ʟʥʠʞʫʶʪʴ ʤʽʮʥʽʩʪʴ ʽ ʢʦʨʦʟʽʡʥʫ 

ʩʪʽʡʢʽʩʪʴ, ʪʦʤʫ ʚʤʽʩʪ ʾʭ ʥʝ ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 0,05...0,07 %. ʅʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʽ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʩʪʘʣʽ ʤʘʨʦʢ ʉʪ3 ʽ ʉʪ5 ʟʚʠʯʘʡʥʦʾ ʷʢʦʩʪʽ. 

ʃʝʛʦʚʘʥʠʤʠ ʥʘʟʠʚʘʶʪʴ ʩʪʘʣʽ, ʜʦ ʷʢʠʭ ʜʦʜʘʶʪʴ ʣʝʛʫʶʯʽ ʝʣʝʤʝʥʪʠ, ʱʦ 

ʟʤʽʥʶʶʪʴ ʩʪʨʫʢʪʫʨʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ. ʃʝʛʦʚʘʥʽ ʩʪʘʣʽ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ ʟ ʚʤʽʩʪʦʤ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʜʦ 2,5 %, ʩʝʨʝʜʥʴʦ ʣʝʛʦʚʘʥʽ ï 

2,5...10 % ʪʘ ʚʠʩʦʢʦʣʝʛʦʚʘʥʽ, ʷʢʽ ʤʘʶʪʴ ʧʦʥʘʜ 10 % ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɼʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʠʟʴʢʦʣʝʛʦʚʘʥʽ ʩʪʘʣʽ, ʤʘʨʢʠ 

ʷʢʠʭ ʧʦʟʥʘʯʘʶʪʴ ʣʽʪʝʨʘʤʠ ʽ ʮʠʬʨʘʤʠ. ʃʽʪʝʨʠ  ʚʢʘʟʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʣʝʛʫʶʯʠʭ 

ʜʦʤʽʰʦʢ: ʉ ï ʢʨʝʤʥʽʡ, ɻ ï ʤʘʨʛʘʥʝʮʴ, ʅ ï ʥʢ̔ʝʣʴ, X ïʭʨʦʤ, ʖ ï ʘʣʶʤʽʥʽʡ, ʄ ï 

ʤʦʣʽʙʜʝʥ, ɺ ï ʚʦʣʴʬʨʘʤ, ʈ ï ʙʦʨ, ʊ ï ʪʠʪʘʥ, ʌ ï ʚʘʥʘʜʽʡ, ʎ ï ʮʠʨʢʦʥʽʡ, ɼ ï 

ʤʽʜʴ, ʂð ʢʦʙʘʣʴʪ, ʇ ð ʬʦʩʬʦʨ, ʇʝʨʰʽ ʮʠʬʨʠ ʧʝʨʝʜ ʣʽʪʝʨʘʤʠ ʧʦʢʘʟʫʶʪʴ 

ʩʝʨʝʜʥʽʡ ʚʤʽʩʪ ʚʫʛʣʝʮʶ ʫ ʩʦʪʠʭ ʯʘʩʪʢʘʭ ʧʨʦʮʝʥʪʘ; ʮʠʬʨʠ, ʱʦ ʩʪʦʷʪʴ ʟʘ 

ʣʽʪʝʨʘʤʠ, ï ʚʤʽʩʪ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʧʨʦʮʝʥʪʘʭ. ʗʢʱʦ ʚʤʽʩʪ ʝʣʝʤʝʥʪʘ 

ʤʝʥʰʝ 1 %, ʪʦ ʮʠʬʨʠ ʟʘ ʣʽʪʝʨʦʶ ʥʝ ʥʘʚʦʜʷʪʴ. 

 

 6.4 ɺʃɸʉʊʀɺʆʉʊɯ ʉʊɸʃɽʁ 

  

ʆʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ: ɟ = 7850 ʢʛ/ʤ
3
, ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʣʘʚʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚʫʛʣʝʮʶ (ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ʟʘʣʽʟʘ 

1535 Áʉ). 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʪʘʣʝʡ ʚʠʟʥʘʯʘʶʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʨʘʟʢʽʚ ʥʘ 

ʨʦʟʪʷʛ. ɿʨʘʟʦʢ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʤʘʻ ʜʽʘʤʝʪʨ ʧʝʨʝʨʽʟʫ 10 ʘʙʦ 15 ʤʤ ʽ 

ʜʦʚʞʠʥʫ, ʱʦ ʜʦʨʽʚʥʶʻ 10 ʜʽʘʤʝʪʨʘʤ. ʇʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʟʨʘʟʢʘ ʤʘʰʠʥʘ ʟʘʧʠʩʫʻ 

ʜʽʘʛʨʘʤʫ ʨʦʟʪʷʛʫ, ʜʝ ʚʟʜʦʚʞ ʚʝʨʪʠʢʘʣʴʥʦʾ ʦʩʽ ʚʽʜʢʣʘʜʘʻʤʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ 

ʚʟʜʦʚʞ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ï ʟʙʽʣʴʰʝʥʥʷ ʜʦʚʞʠʥʠ ʟʨʘʟʢʘ (ʨʠʩ. 6.4.1). ʅʘʧʨʫʞʝʥʥʷ, 

ʧʨʠ ʷʢʦʤʫ ʚʠʥʠʢʘʻ ʪʝʢʫʯʽʩʪʴ ʩʪʘʣʽ, ʪʦʙʪʦ ʟʨʘʟʦʢ ʜʽʩʪʘʻ ʜʝʬʦʨʤʘʮʽʾ, ʷʢʽ ʟʘ-

ʣʠʰʘʶʪʴʩʷ ʧʽʩʣʷ ʟʥʷʪʪʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʥʘʟʠʚʘʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʪʝʢʫʯʦʩʪʽ ůʪʝʢ. 

ʇʨʠ ʜʘʣʴʰʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʨʘʟʦʢ ʨʦʟʨʠʚʘʻʪʴʩʷ; ʮʝ ʤʘʢʩʠʤʘʣʴʥʝ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʟʨʘʟʢʫ ʥʘʟʠʚʘʶʪʴ ʛʨʘʥʠʮʝʁ ʤʽʮʥʦʩʪʽ ʩʪʘʣʽ ůʨʦʟ: 

S

Pʨʦʟ
ʨʦʟ  , 

ʜʝ ʈʨʦʟð ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʅ;  

S ð ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʨʘʟʢʘ, ʤʤ
2
:  

S

Pʪʝʢ
ʪʝʢ  , 
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ʜʝ ʈʪʝʢ ð ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʤʦʤʝʥʪʫ ʪʝʢʫʯʦʩʪʽ. 

 

 

 

 

 

 

 

ʘ)  ʙ)   

 

ʈʠʩ.6.4.1 ɺʠʧʨʦʙʫʚʘʥʥʷ ʩʪʘʣʽ: 

ʘ) ï ʟʨʘʟʦʢ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʪʘʣʽ; ʙ) ï ʜʽʘʛʨʘʤʘ ʨʦʟʪʷʛʫ ʩʪʘʣʽ. 

 

ɺʽʜʥʦʩʥʝ ʚʠʜʦʚʞʝʥʥʷ ʟʨʘʟʢʘ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʣʘʩʪʠʯʥʽʩʪʴ ʩʪʘʣʽ, 

ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ, %. 

ŭ = (ǎ1 ï ǎ0)/ ǎ0 Ā100% 

ʜʝ ǎ0ð ʨʦʟʨʘʭʫʥʢʦʚʘ ʜʦʚʞʠʥʘ ʩʪʘʣʽ ʟʨʘʟʢʘ (ʧʦʯʘʪʢʦʚʘ), ʤʤ;  

ǎ1 ð ʜʦʚʞʠʥʘ ʟʨʘʟʢʘ ʧʽʩʣʷ ʨʦʟʨʠʚʫ, ʤʤ. 

ʍʘʨʘʢʪʝʨ ʜʽʘʛʨʘʤ ʨʦʟʪʷʛʫ ʩʪʘʣʝʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʩʪʫ ʚʫʛʣʝʮʶ (ʨʠʩ. 6.4.2). 

ʂʨʽʤ ʨʦʟʪʷʛʫ ʜʦ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʣʝʞʘʪʴ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ, ʚʠʛʠʥ, 

ʢʨʫʯʝʥʥʷ, ʫʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ, ʪʚʝʨʜʽʩʪʴ, ʚʪʦʤʣʝʥʽʩʪʴ, ʧʦʚʟʫʯʽʩʪʴ. ɿʘ ʤʝʭʘʥʽʯʥʠʤʠ   

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʠʟʥʘʯʘʶʪʴ ʤʘʨʢʠ ʩʪʘʣʝʡ. 

 

  

ʈʠʩ. 6.4.2. ɼʽʘʛʨʘʤʠ 

ʨʦʟʪʷʛʫ ʩʪʘʣʝʡ ʟ ʨʽʟʥʠʤ 

ʚʤʽʩʪʦʤ ʚʫʛʣʝʮʶ. 

 

 

 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 113 

 

 

 6.5 ʂʆʈʆɿɯʗ ʄɽʊɸʃɯɺ ʊɸ ɿɸʍʀʉʊ ɺɯɼ ʅɽɰ 

 

ʂʦʨʦʟʽʷ ï ʮʝ ʭʽʤʽʯʥʝ ʘʙʦ ʝʣʝʢʪʨʦʭʽʤʽʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʤʝʪʘʣʫ ʧʽʜ ʜʽʻʶ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʦʨʦʟʽʾ ʱʦʨʽʯʥʦ ʚʪʨʘʯʘʻʪʴʩʷ 10...12 % 

ʚʠʨʦʙʣʶʚʘʥʠʭ ʤʝʪʘʣʽʚ. ɼʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ  ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ. 

ʆʩʥʦʚʥʽ ʟ ʥʠʭ ï ʮʝ ʧʦʢʨʠʪʪʷ ʣʘʢʦʬʘʨʙʦʚʝ, ʥʝʤʝʪʘʣʝʚʠʤʠ ʧʣʽʚʢʘʤʠ, ʤʝʪʘʣʝʚʠʤʠ 

ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʤʠ ʧʣʽʚʢʘʤʠ ʪʘ ʚʚʝʜʝʥʥʷ ʚ ʤʝʪʘʣ ʣʝʛʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ.  

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʤʝʪʦʜ ï ʮʝ ʥʘʥʝʩʝʥʥʷ ʣʘʢʦʬʘʨʙʦʚʠʭ 

ʧʦʢʨʠʪʪʽʚ. ʅʘ ʧʽʜʛʦʪʦʚʣʝʥʠʡ, ʦʯʠʱʝʥʠʡ ʽ ʚʠʩʫʰʝʥʠʡ ʤʝʪʘʣ ʥʘʥʦʩʷʪʴ 

ʥʘʬʪʦʚʠʡ, ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʠʡ ʯʠ ʩʠʥʪʝʪʠʯʥʠʡ ʣʘʢʠ, ʥʽʪʨʦʝʤʘʣʽ, ʬʘʨʙʠ ʥʘ ʦʩʥʦʚʽ 

ʤʘʩʝʣ. ʇʣʽʚʢʘ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʮʴʦʤʫ, ʽʟʦʣʶʻ ʤʝʪʘʣ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ʅʝʤʝʪʘʣʝʚʽ ʧʦʢʨʠʪʪʷ ï ʮʝ ʝʤʘʣʶʚʘʥʥʷ, ʧʦʢʨʠʪʪʷ ʩʢʣʦʤ, ʮʝʤʝʥʪʥʠʤ, 

ʢʣʝʡʦʚʠʤ ʨʦʟʯʠʥʦʤ, ʧʣʘʩʪʠʢʦʤ, ʤʽʥʝʨʘʣʴʥʠʤʠ ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ ʧʣʠʪʢʘʤʠ ʪʦʱʦ. 

ʄʝʪʘʣʝʚʽ ʧʦʢʨʠʪʪʷ ʥʘʥʦʩʷʪʴ ʥʘ ʤʝʪʘʣʠ ʛʘʣʴʚʘʥʽʯʥʠʤ ʤʝʪʦʜʦʤ 

(ʝʣʝʢʪʨʦʣʽʪʠʯʥʠʤ ʦʩʘʜʞʝʥʥʷʤ ʟ ʨʦʟʯʠʥʽʚ ʩʦʣʝʡ ʤʝʪʘʣʽʚ ʫʪʚʦʨʶʻʪʴʩʷ ʪʦʥʢʠʡ 

ʰʘʨ ʤʝʪʘʣʫ), ʛʘʨʷʯʠʤ ʤʝʪʦʜʦʤ (ʫ ʚʘʥʥʫ ʟ ʨʦʟʧʣʘʚʣʝʥʠʤ ʟʘʭʠʩʥʠʤ ʤʝʪʘʣʦʤ 

ʟʘʥʫʨʶʶʪʴ ʚʠʨʽʙ), ʤʝʪʘʣʽʟʘʮʽʻʶ (ʥʘʥʝʩʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ 

ʪʦʥʢʦʛʦ ʰʘʨʫ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʟ ʤʝʪʘʣʫ ʥʘ ʧʦʚʝʨʭʥʶ ʚʠʨʦʙʫ), ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʦʶ 

ʦʙʨʦʙʢʦʶ ʪʘ ʣʝʛʫʚʘʥʥʷʤ. 

 

 6.6 ʊɽʈʄɯʏʅɸ ʆɹʈʆɹʂɸ ʉʊɸʃɯ 

 

ɼʣʷ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʪʘʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʽʜʧʘʣʶʚʘʥʥʷ, ʟʘʛʘʨʪʫʚʘʥʥʷ, 

ʚʽʜʧʫʩʢʘʥʥʷ ʽ ʥʦʨʤʘʣʽʟʘʮʽʶ. 

ɿʘʛʘʨʪʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʥʘʛʨʽʚʘʥʥʽ ʩʪʘʣʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 30-50 
0
ʉ ʚʠʱʝ 

ʢʨʠʪʠʯʥʦʾ (ʪʝʤʧʝʨʘʪʫʨʘ, ʧʨʠ ʷʢʽʡ ʟʤʽʥʶʻʪʴʩʷ ʢʨʠʩʪʘʣʽʯʥʘ ʨʝʰʽʪʢʘ ʩʧʣʘʚʫ) ʽ 

ʰʚʠʜʢʦʤʫ ʦʭʦʣʦʜʞʝʥʥʽ ʫ ʚʦʜʽ ʪʘ ʤʘʩʣʽ. ʄʝʪʘ ʟʘʛʘʨʪʫʚʘʥʥʷ ï ʧʽʜʚʠʱʠʪʠ 

ʤʽʮʥʽʩʪʴ, ʪʚʝʨʜʽʩʪʴ. 

ɺʽʜʧʫʩʢʘʥʥʷ ʟʘʛʘʨʪʦʚʘʥʦʾ ʩʪʘʣʽ ʧʦʣʷʛʘʻ ʚ ʥʘʛʨʽʚʘʥʥʽ ʩʪʘʣʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʠʞʯʝ ʢʨʠʪʠʯʥʦʾ, ʚʠʪʨʠʤʫʚʘʥʥʽ ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʜʘʣʴʰʦʤʫ ʧʦʚʽʣʴʥʦʤʫ 

ʦʭʦʣʦʜʞʝʥʥʽ. ɺʽʜʧʫʩʢʘʥʥʷ ʟʤʝʥʰʫʻ ʚʥʫʪʨʽʰʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʪʚʝʨʜʽʩʪʴ ʽ 

ʢʨʠʭʢʽʩʪʴ, ʧʽʜʚʠʱʫʻ ʧʣʘʩʪʠʯʥʽʩʪʴ. 

ɺʽʜʧʘʣʶʚʘʥʥʷ ï ʥʘʛʨʽʚʘʥʥʷ ʩʪʘʣʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ ʢʨʠʪʠʯʥʦʾ ʥʘ 20-

30 Üʉ, ʚʠʪʨʠʤʫʚʘʥʥʷ ʾʾ ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʜʫʞʝ ʧʦʚʽʣʴʥʝ ʦʭʦʣʦʜʞʝʥʥʷ ʚ ʧʝʯʽ 

ʧʽʜ ʰʘʨʦʤ ʧʽʩʢʫ ʯʠ ʰʣʘʢʫ. ʄʝʪʘ ï ʟʥʠʞʝʥʥʷ ʪʚʝʨʜʦʩʪʽ, ʧʽʜʚʠʱʝʥʥʷ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʽ ʚôʷʟʢʦʩʪʽ ʧʦʣʽʧʰʝʥʥʷ ʦʙʨʦʙʣʶʚʘʥʦʩʪʽ. 

ʅʦʨʤʘʣʽʟʘʮʽʷ ï ʥʘʛʨʽʚʘʥʥʷ ʩʪʘʣʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 30-50 Üʉ ʚʠʱʝ 

ʢʨʠʪʠʯʥʦʾ, ʚʠʪʨʠʤʫʚʘʥʥʷ ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʥʘ ʧʦʚʽʪʨʽ ʟ ʤʝʪʦʶ 

ʧʽʜʚʠʱʝʥʥʷ ʪʚʝʨʜʦʩʪʽ ʽ ʤʽʮʥʦʩʪʽ ʧʨʠ ʙʽʣʴʰ ʥʠʟʴʢʽʡ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʥʽʞ ʧʽʩʣʷ 

ʚʽʜʧʘʣʶʚʘʥʥʷ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʟʤʽʥʠʪʠ ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʫ ʦʙʨʦʙʢʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʟʤʽʥʽ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʩʪʘʣʽ ʥʘ ʧʦʚʝʨʭʥʽ 
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ʤʝʪʘʣʫ ʥʘʛʨʽʚʘʥʥʷʤ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʷʢʝ ʟʙʘʛʘʯʝʥʝ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɼʦ 

ʭʽʤʽʢʦ-ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʥʘʣʝʞʘʪʴ ʮʝʤʝʥʪʘʮʽʷ, ʘʟʦʪʫʚʘʥʥʷ, ʘʣʽʪʫʚʘʥʥʷ, 

ʭʨʦʤʫʚʘʥʥʷ ʪʦʱʦ. 

 

 6.7 ɺʀʈʆɹʀ ɯɿ ʉʊɸʃɽʁ 

 

ʉʪʘʣʝʚʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʟʣʠʪʢʽʚ. ɺʽʜʦʤʽ ʪʘʢʽ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ 

ʩʪʘʣʝʚʠʭ ʟʣʠʪʢʽʚ ʧʽʜ ʪʠʩʢʦʤ: ʧʨʦʢʘʪʢʘ, ʧʨʝʩʫʚʘʥʥʷ, ʚʦʣʦʯʽʥʥʷ, ʰʪʘʤʧʫʚʘʥʥʷ, 

ʢʫʚʘʥʥʷ.  

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʡ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʬʽʣʴʥʠʭ ʚʠʨʦʙʽʚ ï 

ʧʨʦʢʘʪʢʘ. ʅʦʤʝʥʢʣʘʪʫʨʘ ʧʨʦʢʘʪʥʠʭ ʧʨʦʬʽʣʽʚ ʜʫʞʝ ʰʠʨʦʢʘ (ʨʠʩ. 6.7.1). 

 

 
 

 

ʈʠʩ. 6.7.1. ʇʨʦʢʘʪʥʽ 

ʚʠʨʦʙʠ ʽʟ ʩʪʘʣʽ ʨʽʟʥʦʛʦ 

ʧʨʦʬʽʣʶ: 1 ï ʢʨʫʛʣʘ;   

2 ï ʢʚʘʜʨʘʪʥʘ;  

3 ï ʰʪʘʙʦʚʘ;  

4 ï ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ; 5 ï ʨʠʬʣʝʥʘ; 

6 ï ʭʚʠʣʴʦʚʘ; 7 - 

ʢʫʪʠʢʦʚʘ ʨʽʚʥʦʙʦʢʘ;  

8 ï ʢʫʪʠʢʦʚʘ 

ʥʝʨʽʚʥʦʙʦʢʘ;  

9 ï ʰʚʝʣʝʨ;  

10 ï ʜʚʦʪʘʚʨ;  

11 ï ʜʚʦʪʘʚʨ ʟʚʘʨʥʠʡ; 

12 ï ʨʝʡʢʠ ʢʨʘʥʦʚʽ;  

13 ï ʨʝʡʢʠ ʟʘʣʽʟʥʠʯʥʽ; 

14 ï ʰʧʫʥʪʦʚʘ ʧʘʣʷ. 

 

 

ʂʫʪʦʚʽ ʧʨʦʬʽʣʽ (ʨʽʚʥʦʙʦʢʽ ʪʘ ʥʝʨʽʚʥʦʙʦʢʽ) ʚʠʧʫʩʢʘʶʪʴ ʽʟ ʰʠʨʠʥʦʶ 

ʧʦʣʠʯʢʠ 10...250 ʤʤ. 

ʐʚʝʣʝʨʠ ʤʘʶʪʴ ʚʠʩʦʪʫ ʧʨʦʬʽʣʶ 50...400 ʤʤ, ʟʘ ʷʢʦʶ ʚʩʪʘʥʦʚʣʶʶʪʴ 

ʥʦʤʝʨ ʰʚʝʣʝʨʘ (5...40). 

ɼʚʦʪʘʚʨʠ ʤʘʶʪʴ ʪʘʢʦʞ ʥʦʤʝʨ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʩʦʪʽ ʡʦʛʦ ʧʨʦʬʽʣʶ 

(10...100). 

ʃʠʩʪʦʚʫ ʩʪʘʣʴ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʣʠʩʪʽʚ ʨʦʟʧʦʜʽʣʷʶʪʴ ʥʘ 

ʪʦʚʩʪʦʣʠʩʪʦʚʫ (4...160 ʤʤ), ʪʦʥʢʦʣʠʩʪʦʚʫ (0,2...4 ʤʤ), ʫʥʽʚʝʨʩʘʣʴʥʫ 

ʰʠʨʦʢʦʧʦʣʠʮʝʚʫ (4...60 ʤʤ), ʨʫʣʦʥʥʫ ʪʘ ʨʠʬʣʝʥʫ.  

ʊʦʥʢʦʣʠʩʪʦʚʘ ʩʪʘʣʴ (ɼʉʊʋ 3360-96, ɼʉʊʋ ɹ ɺ.2.7-58-97) ʤʘʻ ʚʠʛʣʷʜ 

ʣʠʩʪʽʚ ʰʠʨʠʥʦʶ 8500 ʤʤ ʪʘ ʜʦʚʞʠʥʦʶ ʜʦ 12 ʤ. ʅʘʡʰʠʨʰʝ ʫ ʙʫʜʽʚʥʠʮʪʚʽ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʣʝʚʽ ʣʠʩʪʠ ʟʘʚʪʦʚʰʢʠ ʜʦ 40 ʤʤ. ʃʠʩʪʠ ʪʦʥʢʦʣʠʩʪʦʚʦʾ ʩʪʘʣʽ 

ʤʘʶʪʴ ʜʦʚʞʠʥʫ ʜʦ 4 ʤ, ʰʠʨʠʥʫ ï 600...1400 ʤʤ. ɰʾ  ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠ 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʛʥʫʪʠʭ ʪʦʥʢʦʩʪʽʥʥʠʭ ʧʨʦʬʽʣʽʚ ʪʘ ʧʨʦʬʽʣʴʦʚʘʥʦʛʦ ʥʘʩʪʠʣʫ.  

ʃʠʩʪʦʚʘ ʧʦʢʨʽʚʝʣʴʥʘ ʩʪʘʣ ɹ ʤʘʻ ʪʦʚʱʠʥʫ 0,5...2 ʤʤ, ʰʠʨʠʥʫ 

510...1500 ʤʤ. 

ʊʨʫʙʠ ʚʠʧʫʩʢʘʶʪʴ ʜʽʘʤʝʪʨʦʤ 8...1620 ʤʤ.  

ɻʥʫʪʽ ʧʨʦʬʽʣʽ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʝʨʤ, ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ 

ʪʘ ʜʣʷ ʧʝʨʝʢʨʠʪʪʽʚ, ʚʽʪʨʘʞʽʚ. 

ʂʨʫʛʣʫ ʩʪʘʣʴ  (ʨʠʩ. 6.7.2.) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʨʤʘʪʫʨʠ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ. ɸʨʤʘʪʫʨʥʫ ʩʪʘʣʴ ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘ ʩʪʝʨʞʥʴʦʚʫ ʛʘʨʷʯʝʢʘʪʘʥʫ (ɸ) ʽ ʭʦʣʦʜʥʦʪʷʥʫʪʫ ʜʨʦʪʦʚʫ (ɺ). ɿʘ 

ʧʨʦʬʽʣʝʤ ʘʨʤʘʪʫʨʘ ʙʫʚʘʻ ʢʨʫʛʣʦʶ ʛʣʘʜʢʦʶ ʘʙʦ ʧʝʨʽʦʜʠʯʥʦʛʦ ʧʨʦʬʽʣʶ. ʑʦʙ 

ʧʽʜʚʠʱʠʪʠ, ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʨʤʘʪʫʨʫ ʟʤʽʮʥʶʶʩʴ ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ 

(ʽʥʜʝʢʩ Ăʪò) ʘʙʦ ʚʠʪʷʛʫʚʘʥʥʷʤ (ʽʥʜʝʢʩ Ăʚò). 

 

 

 

ʈʠʩ. 6.7.2.  ɸʨʤʘʪʫʨʘ:  

ʘ ï ʢʣʘʩʫ ɸ-ɯɯ (ɸ 200 ʉ),  

ʙ ï ʢʣʘʩʫ ɸ-ɯɯɯ (ɸ 400 ʉ, ɸ 

500 ʉ), ʚ ï ʧʝʨʽʦʜʠʯʥʦʛʦ 

ʧʨʦʬʽʣʶ (ɺʈ), ʛ ï ʢʘʥʘʪ. 

 

 

ɿʘ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʘʨʤʘʪʫʨʫ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʣʘʩʠ: ɸ-ɯ, ɸ-ɯɯ, ɸ-

ɯɯɯ, ɸ-ɯV ʪʘ ʽʥ. ɺʣʘʩʪʠʚʦʩʪʽ ʘʨʤʘʪʫʨʥʦʾ ʩʪʘʣʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 6.7. 

 ɽʬʝʢʪʠʚʥʽ ʚʠʨʦʙʠ ʤʝʪʘʣʦʧʨʦʢʘʪʫ. ɽʢʦʥʦʤʽʯʥʽʩʪʴ ʩʦʨʪʠʤʝʥʪʫ 

ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʬʽʣʶ ʟʘʣʝʞʠʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜ ʡʦʛʦ ʤʘʪʝʨʽʘʣʦʻʤʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʚ ʟʘʛʘʣʴʥʽʡ ʚʘʨʪʦʩʪʽ ʧʨʦʬʽʣʶ ʚʘʨʪʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʩʪʘʥʦʚʠʪʴ 80...90 %. ʇʨʠ ʮʴʦʤʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʬʽʣʽʚ ʧʨʦʢʘʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʙʽʣʴʰʝʥʥʷ ʧʘʨʘʤʝʪʨʘ, ʷʢʠʡ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʧʨʦʬʽʣʶ ʜʦ ʪʦʚʱʠʥʠ ʡʦʛʦ ʩʪʽʥʢʠ. 
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ʊʘʙʣʠʮʷ 6.7 

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʨʤʘʪʫʨʠ 

ʂʣʘʩ 

ʘʨʤʘʪʫʨʠ 

ɼʽʘʤʝʪʨ 

ʩʪʝʨʞʥʽʚ, 

ʤʤ 

ʄʘʨʢʘ 

ʩʪʘʣʽ 

ɻʨʘʥʠʮʷ 

ʤʽʮʥʦʩʪʽ ʥʘ 

ʨʦʟʪʷʛ, ʄʇʘ 

ɻʨʘʥʠʮʽ 

ʪʝʢʫʯʦʩʪʽ, 

ʄʇʘ 

ɺʽʜʥʦʩʥʝ 

ʚʠʜʦʚʞʝʥʥʷ, 

% 

ɸ ɯ 

 

 

ɸ II 

 

ɸ ɯɯɯ 

 

ɸ IV 

 

ɸ V 

ɸ VI 

6...40 

 

 

8...80  

  

6...40 

 

10.. .32 

 

10...32 

10...32 

ʉʪɿʢʧ  

ʉʪɿ  

ʉʪɿʧʩ  

ʉʪ5,  

18ɻ2ʉ 

25ɻ2ʉ 

18ɻ2ʉ 

20ʍɻ2ʉ 

20ʍɻ2ʎ 

23X2 ɻ2ʊ 

20ʍ2ɻ2ʉʈ 

22ʍ2ɻ2ɸʖ 

375 

 

 

490 

 

590 

 

885 

 

1030 

1225 

 

235 

 

 

295 

 

390 

 

590 

 

785 

980 

28 

 

 

19 

 

14 

 

8 

 

7 

ʙ 

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʚʠʥʝʥʠʭ ʜʚʫʪʘʚʨʽʚ ʽʟ ʧʨʦʢʘʪʥʠʭ ʧʨʦʬʽʣʽʚ ʜʦʟʚʦʣʷʻ 

ʤʘʢʩʠʤʘʣʴʥʦ ʟʙʽʣʴʰʠʪʠ ʚʠʩʦʪʫ ʜʚʫʪʘʚʨʘ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʽʡ ʪʦʚʱʠʥʽ 

ʩʪʽʥʢʠ ʟʘ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽ ʪʠʤ ʩʘʤʠʤ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ 

ʤʘʪʝʨʽʘʣ ʚ ʨʘʤʢʘʭ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʨʽʟʫ ʧʨʦʬʽʣʶ.  

ʈʦʟʚʠʥʝʥʠʡ ʜʚʫʪʘʚʨ  (ʨʠʩ. 6.7.3) ʫʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʨʽʟʘʥʥʷ ʡʦʛʦ ʩʪʽʥʢʠ 

ʧʦ ʧʦʣʽʛʦʥʘʣʴʥʽʡ ʣʽʥʽʾ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʩʫʚʘʥʥʷʤ, ʟʤʽʰʫʚʘʥʥʷʤ ʥʘ ʦʜʠʥ ʟʫʙ ʽ 

ʟʚʘʨʶʚʘʥʥʷʤ ʚʩʪʠʢ ʧʦ ʚʠʩʪʫʧʘʶʯʠʤ ʢʨʦʤʢʘʤ ʨʦʟʨʽʟʘʥʦʾ ʩʪʽʥʢʠ. 

 

 

  

ʈʠʩ. 6.7.3. ʉʭʝʤʘ 

ʫʪʚʦʨʝʥʥʷ ʨʦʟʚʠʥʝʥʠʭ 

ʜʚʫʪʘʚʨʽʚ ʽʟ ʧʨʦʢʘʪʥʠʭ 

ʙʘʣʦʢ: ʘ, ʚ, ʜ ï ʚʠʭʽʜʥʽ 

ʜʚʫʪʘʚʨʠ; ʙ, ʛ ï ʨʦʟʚʠʥʝʥʽ 

ʜʚʫʪʘʚʨʠ ʽʟ ʩʪʽʥʢʦʶ 

ʚʽʜʧʦʚʽʜʥʦ ʧʦʩʪʽʡʥʦʾ ʽ 

ʧʝʨʝʤʽʥʥʦʾ ʚʠʩʦʪʠ;  

ʝ ï ʨʦʟʚʠʥʝʥʠʡ ʜʚʫʪʘʚʨ ʽʟ 

ʩʫʮʽʣʴʥʦʶ ʩʪʽʥʢʦʶ 

ʧʝʨʝʤʽʥʥʦʾ ʚʠʩʦʪʠ. 

 

ʊʝʨʤʽʥ ñʨʦʟʚʠʥʝʥʠʡ ʜʚʫʪʘʚʨò ʥʘʡʙʽʣʴʰ ʪʦʯʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʠʥʮʠʧ 

ʫʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʫ ʷʢʠʭ ʚʠʩʦʪʘ ʨʦʟʨʽʟʫ ʨʦʟʚʠʚʘʻʪʴʩʷ 

(ʟʙʽʣʴʰʫʻʪʴʩʷ) ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʯʘʪʢʦʚʦʛʦ ʧʨʦʬʽʣʶ. 
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ɯʟ ʨʦʟʚʠʥʝʥʠʭ ʜʚʫʪʘʚʨʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢʽ ʷʢ 

ʬʝʨʤʠ, ʘʨʢʠ (ʨʠʩ. 6.7.4), ʨʘʤʠ ʽ ʽʥʰʽ. 

 

 

 

  

ʈʠʩ. 6.7.4. ʊʨʠʢʫʪʥʘ ʘʨʢʘ 

ʽʟ ʨʦʟʚʠʥʝʥʠʭ ʜʚʫʪʘʚʨʽʚ: 

1 ï ʨʦʟʚʠʥʝʥʠʡ ʜʚʫʪʘʚʨ;  

2 ï ʟʘʪʷʞʢʘ;  

3 ï ʧʝʨʝʭʽʜʥʠʢ;  

4 ï ʧʽʜʚʽʩʢʘ. 

 

 6.8 ʉʊɸʃɽɺɯ ʂʆʅʉʊʈʋʂʎɯɰ 

 

ɯʟ ʩʪʘʣʝʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʝʩʫʯʽ ʩʪʘʣʝʚʽ ʢʦʥʩʪʨʫʢʮʽʾ (ʬʝʨʤʠ, ʘʨʢʠ ʪʘ ʨʘʤʠ ʟ 

ʨʦʟʚʠʥʫʪʠʭ ʜʚʫʪʘʚʨʽʚ, ʙʘʣʢʠ ʧʽʜʢʨʘʥʦʚʽ, ʢʦʣʦʥʠ) ʦʛʦʨʦʜʞʫʶʯʽ ʢʦʥʩʪʨʫʢʮʽʾ 

(ʧʘʥʝʣʽ ʧʝʨʝʢʨʠʪʪʷ ʽ ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ). 

ʌʝʨʤʠ ʧʨʦʣʴʦʪʦʤ 12, 18, 21 ʤ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʪʨʫʙ ʽ ʢʫʪʦʚʠʭ ʧʨʦʬʽʣʽʚ.  

ɸʨʢʠ ʽ ʨʘʤʠ ʧʨʦʣʴʦʪʘʤʠ 18, 21 ʤ ʚʠʢʦʥʫʶʪʴ ʽʟ ʨʦʟʚʠʥʝʥʠʭ ʜʚʫʪʘʚʨʽʚ.  

ʇʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ ʤʘʶʪʴ ʜʦʚʞʠʥʫ 6...36 ʤ.   

ɺʠʩʦʪʘ ʢʦʣʦʥ ï 9,6...18 ʤ. 

ɼʣʷ ʧʦʢʨʠʪʪʽʚ ʙʫʜʠʥʢʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʚʦʰʘʨʦʚʽ ʧʘʥʝʣʽ ʟʽ ʩʪʘʣʝʚʦʛʦ 

ʣʠʩʪʘ ʽ ʧʦʣʽʫʨʝʪʘʥʦʚʦʛʦ ʘʙʦ ʬʝʥʦʣʴʥʦʛʦ ʧʽʥʦʧʣʘʩʪʫ. ʊʦʚʱʠʥʘ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ð

30...80 ʤʤ. ʊʨʠʰʘʨʦʚʽ ʧʘʥʝʣʽ ʟ ʦʙʰʠʚʢʘʤʠ ʽʟ ʣʠʩʪʽʚ ʧʨʦʬʽʣʴʥʦʛʦ ʤʝʪʘʣʫ ʟ 

ʫʪʝʧʣʶʚʘʯʝʤ ʽʟ ʧʽʥʦʧʣʘʩʪʽʚ ʜʣʷ ʩʪʽʥ ʤʘʶʪʴ ʪʦʚʱʠʥʫ 50...160 ʤʤ ʽ ʜʦʚʞʠʥʫ ʜʦ 

3,6 ʤ. 
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ʈʠʩ. 6.7.4. ɽʣʝʤʝʥʪʠ 

ʩʪʘʣʝʚʦʛʦ ʢʘʨʢʘʩʘ:  

1 ï ʢʦʣʦʥʠ; 2 ï ʧiʜʢʨʘʥʦʚi 

ʙʘʣʢʠ; 3 ï ʚʝʨʪʠʢʘʣʴʥʽ ʟʚ'ʷʟʢʠ 

ʤʽʞ ʬʝʨʤʘʤʠ; 4 ï ʢʨʦʢʚʷʥʽ 

ʬʝʨʤʠ;  5 ï ʚʝʨʪʠʢʘʣʴʥʽ 

ʟʚ'ʷʟʢʠ; 6 ï ʨʦʟʪʷʞʢʠ;  

7 ï ʧʨʦʛʦʥʠ; 8 ï ʚʝʨʪʠʢʘʣʴʥʽ 

xpecʪʦʚʽ ʟʚ'ʷʟʢʠ (ʤʽʞ 

ʢʦʣʦʥʘʤʠ); 9 ï ʛʦʨʠʟʦʥʪʘʣʴʥʽ 

xpecʪʦʚʽ ʟʚ'ʷʟʢʠ (ʥʘ ʨiʚʥi 

ʥʠʞʥʴʦʛʦ ʧʦʷʩʘ ʬʝʨʤ).  

 

 6.9  ʂʆʃʔʆʈʆɺɯ ʄɽʊɸʃʀ ʊɸ ɰʍʅɯ ʉʇʃɸɺʀ 

 

ʋ ʙʫʜʽʚʥʠʮʪʚʽ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʣʘʚʠ ʘʣʶʤʽʥʽʶ, ʤʽʜʽ, 

ʮʠʥʢʫ, ʦʣʦʚʘ, ʩʚʠʥʮʶ, ʤʘʨʛʘʥʮʶ. 

ɸʣʶʤʽʥʽʡ ï ʣʝʛʢʠʡ ʤʝʪʘʣ, ʷʢʠʡ ʤʘʻ ʥʠʟʴʢʫ ʤʽʮʥʽʩʪʴ, ʤʘʣʫ ʱʽʣʴʥʽʩʪʴ 

(2700 ʢʛ/ʤ
3
), ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʨʦʟʽʾ, ʚʠʩʦʢʫ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʫ 

ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʥʷ (657 Áʉ). ʋ ʯʠʩʪʦʤʫ ʚʠʜʽ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʬʦʣʴʛʠ, ʧʦʨʦʰʢʫ ʜʣʷ ʬʘʨʙ ʽ ʛʘʟʦʫʪʚʦʨʶʚʘʯʽʚ. ʏʘʩʪʽʰʝ  ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʧʣʘʚʠ ʘʣʶʤʽʥʽʶ, ʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʷʢʦʩʪʽ ʪʘ 

ʽʥʰʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʯʠʩʪʠʤ ʘʣʶʤʽʥʽʻʤ: ʘʣʶʤʽʥʽʻʚʦ-ʤʘʨʛʘʥʮʝʚʽ (ɸʄʛʮ). 

ʘʣʶʤʽʥʽʻʚʦ-ʤʘʛʥʽʚ̒ʽ (ɸʄʛ), ʜʶʨʘʣʶʤʽʥʽʡ  (ʩʧʣʘʚ ʘʣʶʤʽʥʽʶ ʟ ʤʽʜʜʶ, ʢʨʝʤʥʽʻʤ, 

ʤʘʨʛʘʥʮʝʤ, ʤʘʛʥʽʻʤ ïɸɼ), ʩʠʣʫʤʽʥ (ʩʧʣʘʚ ʘʣʶʤʽʥʽʶ ʟ ʢʨʝʤʥʽʻʤ); ʘʣʴʚʽʣʴ (ʪʽ ʩʘʤʽ 

ʤʝʪʘʣʠ, ʱʦ ʽ ʚ ʜʶʨʘʣʶʤʽʥʽʾ, ʘʣʝ ʚ ʽʥʰʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ). ɯʟ ʘʣʶʤʽʥʽʻʚʠʭ 

ʩʧʣʘʚʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʧʨʦʢʘʪʫ: ʢʫʪʠʢʠ, ʜʚʫʪʘʚʨʠ, ʣʠʩʪʠ, ʪʨʫʙʠ, ʪʘʚʨ, 

ʰʚʝʣʝʨ ʪʘ ʽʥ.  

ʃʠʩʪʠ ʟ ʪʘʢʠʭ ʩʧʣʘʚʽʚ ʤʘʶʪʴ ʪʦʚʱʠʥʫ 0,5...10, ʰʠʨʠʥʫ 400...2000, 

ʜʦʚʞʠʥʫ 2000...7000 ʤʤ. ʈʦʟʤʽʨʠ ʢʫʪʠʢʽʚ ï 12...140 ʤʤ, ʚʠʩʦʪʘ ʪʘʚʨʘ ï 20...220 

ʤʤ, ʜʚʫʪʘʚʨʘ ï 30...86 ʤʤ. ɯʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʣʝʛʢʽ ʩʪʽʥʦʚʽ 

ʧʘʥʝʣʽ ʟ ʫʪʝʧʣʶʚʘʯʝʤ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʤʽʞ ʜʚʦʤʘ ʪʦʥʢʠʤʠ ʘʣʶʤʽʥʽʻʚʠʤʠ 

ʣʠʩʪʢʘʤʠ. ʊʦʚʱʠʥʘ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ï 150 ʽ 180 ʤʤ, ʰʠʨʠʥʘ ï 1100...1800, 

ʜʦʚʞʠʥʘ ï 3500...12000 ʤʤ. ɼʣʷ ʧʦʢʨʠʪʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʘʥʝʣʽ 1500...3000 ʤʤ 

ʟʘʚʰʠʨʰʢʠ, 6000 ʽ 12000 ʤʤ ʟʘʚʜʦʚʞʢʠ. ɯʟ ʘʣʶʤʽʥʽʻʚʠʭ ʩʧʣʘʚʽʚ ʚʠʨʦʙʣʷʶʪʴ 

ʧʽʜʚʽʩʥʽ ʩʪʝʣʽ, ʧʘʥʝʣʽ ʧʝʨʝʛʦʨʦʜʦʢ, ʥʝʩʫʯʽ ʢʦʥʩʪʨʫʢʮʽʾ ʫ ʚʠʛʣʷʜʽ ʦʙʦʣʦʥʦʢ 

ʩʢʣʘʜʥʦʾ ʢʨʠʚʠʟʥʠ, ʟʙʽʨʥʦ-ʨʦʟʙʽʨʥʽ ʣʝʛʢʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʚʽʪʨʠʥ, ʚʽʢʦʥʥʠʭ ʨʘʤ, 

ʦʛʦʨʦʜʞʝʥʴ ʙʘʣʢʦʥʽʚ ʪʦʱʦ. 

ʄʽʜʴ ï ʤ'ʷʢʠʡ, ʧʣʘʩʪʠʯʥʠʡ ʤʝʪʘʣ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ ʱ̔ ʣʴʥʽʩʪʁ  

8900 ʢʛ/ʤ
3
, ʪʝʤʧʝʨʘʪʫʨʘ ʧʣʘʚʣʝʥʥʷ ï 1083 Áʉ, ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʨʦʟʪʛ̫ ï 
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180...240 ʄʇʘ, ʤʘʻ ʚʠʩʦʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʩʪʽʡʢʠʡ ʧʨʦʪʠ 

ʢʦʨʦʟʽʾ. 

ʃʘʪʫʥʴ ï ʩʧʣʘʚ ʤʽʜʽ ʟ ʮʠʥʢʦʤ ï ʤʘʻ ʚʠʩʦʢʽ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʡ, ʜʦʙʨʝ ʦʙʨʦʙʣʷʻʪʴʩʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʣʠʩʪʽʚ, 

ʧʨʫʪʢʽʚ, ʜʨʦʪʫ, ʪʨʫʙ. ʉʧʣʘʚ ʤʽʜʽ ʟ ʦʣʦʚʦʤ, ʘʣʶʤʽʥʽʻʤ, ʤʘʨʛʘʥʮʝʤ ʘʙʦ ʥʽʢʝʣʝʤ 

ʥʘʟʠʚʘʻʪʴʩʷ ʙʨʦʥʟʦʶ. ɯʟ ʙʨʦʥʟʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʫ ʘʨʤʘʪʫʨʫ, 

ʨʽʟʥʽ ʬʘʩʦʥʥʽ ʝʣʝʤʝʥʪʠ, ʬʫʨʥʽʪʫʨʫ. 

ʎʠʥʢ ï ʤʝʪʘʣ ʩʠʥʶʚʘʪʦ-ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ, ʜʦʙʨʝ ʦʙʨʦʙʣʷʻʪʴʩʷ ʢʦʨʦʟʽʡʥʦ- ʪʘ 

ʨʝʥʪʛʝʥʦʩʪʽʡʢʠʡ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʭʠʩʪʫ ʯʦʨʥʠʭ ʤʝʪʘʣʽʚ. 

 
 6.10 ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ɯɿ ʄɽʊɸʃɯɺ 

 

 ʄʝʪʘʣʦʯʝʨʝʧʠʮʷ ï ʧʦʚʥʘ ʽʤʽʪʘʮʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʜʫ ʥʘʪʫʨʘʣʴʥʦʾ 

ʯʝʨʝʧʠʮʽ, ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʩʪʘʣʴʥʦʛʦ ʦʮʠʥʢʦʚʘʥʦʛʦ ʘʙʦ ʘʣʶʤʽʥʽʻʚʦʛʦ ʣʠʩʪʘ, 

ʧʦʧʝʨʝʜʥʴʦ ʧʘʩʠʚʽʨʦʚʘʥʦʛʦ, ʟʘˇʨʫʥʪʦʚʘʥʦʛʦ ʽ ʧʦʢʨʠʪʦʛʦ ʧʣʘʩʪʠʢʦʤ (ʨʠʩ. 6.10.1). 

ʈʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ, ʨʦʟʤʽʨʠ, ʢʦʣʴʦʨʠ. ʉʨʦʢ ʩʣʫʞʙʠ ʜʦ 50 ʨʦʢʽʚ. 

ʄʝʪʘʣʦʯʝʨʝʧʠʮʷ ʤʘʻ ʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ ʧʦ ʊʋ 23244621001-98. 

 

  

ʈʠʩ.6.10.1 ʄʝʪʘʣʦʯʝʨʝʧʠʮʷ. ʉʢʣʘʜ: 

1. ï ʧʦʣʽʝʩʪʝʨ ʘʙʦ ʤʘʪʦʚʠʡ ʧʦʣʽʝʩʪʝʨ;  

2. ï ˇʨʫʥʪʦʚʢʘ; 3. ï ʧʘʩʠʚʘʮʽʷ;  

4. ï ʮʠʥʢ 275 ʤʛ/ʤ
2
; 5. ï ʩʪʘʣʴʥʠʡ ʘʙʦ 

ʘʣʶʤʽʥʽʻʚʠʡ ʣʠʩʪ; 6. ï ʥʠʞʥʽʡ ʰʘʨ 

ʧʦʢʨʠʪʪʷ. 
 

 

ʇʦʢʨʽʚʣʷ Rannila ï ʮʝ ʧʨʦʜʫʢʮʽʷ, ʷʢʘ ʚʠʛʦʪʦʚʣʝʥʘ ʽʟ ʥʘʡʢʨʘʱʦʾ ʬʽʥʩʴʢʦʾ 

ʩʪʘʣʽ. ʇʦʢʨʽʚʣʷ Rannila ʜʫʞʝ ʣʝʛʢʘ, ʧʨʘʢʪʠʯʥʘ ʽ ʧʨʦʩʪʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʂʦʣʴʦʨʦʚʘ ʛʘʤʘ ʧʦʢʨʽʚʝʣʴ Rannila ʥʘʣʽʯʫʻ 24 ʢʦʣʴʦʨʽʚ. ʄʝʪʘʣʦʯʝʨʝʧʠʮʷ 

Monterrey ï ʩʘʤʠʡ ʚʽʜʦʤʠʡ ʽ ʧʦʧʫʣʷʨʥʠʡ ʧʨʦʬʽʣʴ Rannila. ʅʝʚʝʣʠʢʘ ʚʠʩʦʪʘ 

ʭʚʠʣʽ Monterrey ʧʨʠʜʘʻ ʧʦʢʨʽʚʣʽ ʩʧʦʢʽʡʥʠʡ ʚʠʜ. ʄʝʪʘʣʦʯʝʨʝʧʠʮʷ Cascade 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟ ʟʘʭʠʩʥʠʤ ʧʦʣʽʤʝʨʥʠʤ ʧʦʢʨʠʪʪʷʤ Pural.  

ɸʣʶʤʽʥʽʻʚʽ ʢʦʤʧʦʟʠʪʥʽ ʧʘʥʝʣʽ ʽ ʢʘʩʝʪʠ (ʨʠʩ. 6.10.2) ʚʽʜʥʦʩʥʦ ʥʦʚʽ ʜʣʷ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ, ʭʦʯʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʦʥʠ ʟ ʢʽʥʮʷ 60ʭ ï ʧʦʯʘʪʢʫ 70ʭ 

ʨʦʢʽʚ. ʄʘʪʝʨʽʘʣ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʘʥʜʚʽʯ ʟ ʜʚʦʭ ʧʦʧʝʨʝʜʥʴʦ ʧʦʬʘʨʙʦʚʘʥʠʭ 

ʘʣʶʤʽʥʽʻʚʠʭ ʣʠʩʪʽʚ ʪʦʚʱʠʥʦʶ ʚʽʜ 0,2 ʜʦ 0,5 ʤʤ ʟ ʧʣʘʩʪʠʢʦʚʠʤ ʘʙʦ ʥʝʛʦʨʶʯʠʤ 

ʤʽʥʝʨʘʣʴʥʠʤ ʧʨʦʰʘʨʢʦʤ. ʂʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʢʦʨʦʟʽʡʥʦʶ 

ʚʠʪʨʠʤʢʦʶ, ʤʝʭʘʥʽʯʥʦʶ ʤʽʮʥʽʩʪʶ, ʦʜʥʦʨʽʜʥʽʩʪʶ ʧʦʢʨʠʪʪʷ, ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ. 

ʄʘʪʝʨʽʘʣʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʚ ʚʠʛʣʷʜʽ ʥʝʧʝʨʝʨʚʥʦʾ ʩʪʨʽʯʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʽʜʨʽʟʘʪʠ ʣʠʩʪʠ ʧʦʪʨʽʙʥʦʛʦ ʨʦʟʤʽʨʫ. ɿʘʛʘʣʴʥʘ ʪʦʚʱʠʥʘ ʣʠʩʪʘ ï ʚʜ̔ 3 ʜʦ 6 ʤʤ, 

ʤʘʢʩʠʤʘʣʴʥʘ ʰʠʨʠʥʘ ï 1600 ʤʤ, ʤʘʢʩʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ï 7000 ʤʤ. ɺ ʷʢʦʩʪʽ 

ʧʦʣʽʤʝʨʥʦʛʦ ʧʦʢʨʠʪʪʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʣʽʝʬʽʨʥʠʡ ʣʘʢ, PVDF ʽ ʬʣʶʨʦʢʘʨʙʦʥʥʽ 
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ʧʦʢʨʠʪʪʷ. ʇʨʦʪʝ, ʜʣʷ ʬʘʩʘʜʥʠʭ ʢʘʩʝʪ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʩʪʠ ʪʦʚʱʠʥʦʶ ʥʝ 

ʤʝʥʰʝ 4 ʤʤ. 

 

 .  

ʘ) ʙ) 

ʚ) 

 

ʈʠʩ. 6.10.1. ʄʝʪʘʣʦʯʝʨʝʧʠʮʷ: ʘ - ʟʘʩʪʦʩʫʚʘʥʥʷ, ʙ ï  ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ, ʚ ï 

ʤʝʪʘʣʦʯʝʨʝʧʠʮʷ ʟ ʨʽʟʥʠʤ ʧʨʦʬʽʣʝʤ ʭʚʠʣʽ: ʢʣʘʩʠʯʥʠʡ, ʧʨʝʩʪʠʞʥʠʡ. 

 

ʅʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘʢʠʭ ʬʽʨʤ ʽ 

ʤʘʨʦʢ: ALUCOBOND , ALUZINGEN (ʐʚʝʡʮʘʨʽʷ), REYNOBOND (ʉʐɸ), 

DIBOND (ɻʝʨʤʘʥʽʷ), ETALBOND (ɻʨʝʮʽʷ), HOWSOLPAN (ʇʽʚʜʝʥʥʘ ʂʦʨʝʷ). 

 ɼʦʩʠʪʴ ʰʠʨʦʢʦ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʽ ʩʢʣʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʦʬʽʣʴʦʚʘʥʠʡ ʣʠʩʪ ʽʟ ʦʮʠʥʢʦʚʘʥʦʾ ʩʪʘʣʽ ʟ ʧʦʣʽʤʝʨʥʠʤ 

ʧʦʢʨʠʪʪʷʤ ʘʙʦ ʙʝʟ ʥʴʦʛʦ. ʎʶ ʧʨʦʜʫʢʮʽʶ ʚ ʋʢʨʘʾʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽ ʨʝʘʣʽʟʦʚʫʶʪʴ 

Ăʈʘʥʥʠʣʘ ʂʠʝʚò, Ăʊʇʂò, Ăʎʝʥʪʨʦʩʪʘʣʴ-ɼʦʤʩʪʘʣʴò ʪʘ ʽʥ.  

 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 121 

 

 

ʉʘʡʜʠʥʛ ʟʘ ʧʦʧʫʣʷʨʥʽʩʪʶ ʟʘʡʤʘʻ ʣʽʜʠʨʫʶʯʫ ʧʦʟʠʮʽʶ. ʅʘ ʫʢʨʘʾʥʩʴʢʦʤʫ 

ʨʠʥʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʘʡʜʠʥʛ ʟ ʘʣʶʤʽʥʽʶ, ʩʪʘʣʽ, ʚʽʜʭʦʜʽʚ ʧʝʨʝʨʦʙʢʠ ʜʝʨʝʚʠʥʠ, 

ʬʽʙʨʦʮʝʤʝʥʪʥʠʡ, ʚʽʥʽʣʦʚʠʡ.  

 

ʎɽ ʎɯʂɸɺʆ  
 

... ɺʯʝʥʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʧʽʜ ʯʘʩ ʙʫʜʽʚʥʠʮʪʚʘ ʻʛʠʧʝʪʩʴʢʠʭ ʧʽʨʘʤʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʽʜʥʽ ʟʥʘʨʷʜʜʷ ʪʨʫʜʘ. ɺʠʷʚʣʝʥʽ ʰʤʘʪʦʯʢʠ ʤʽʜʥʦʾ ʪʨʫʙʠ, 

ʷʢʦʶ ʻʛʠʧʪʷʥʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʧʦʥʘʜ 5 ʪʠʩʷʯʦʣʽʪʴ ʪʦʤʫ. ɺʦʥʘ ʽ ʜʦʩʽ ʚʩʝ ʱʝ ʚ 

ʛʘʨʥʦʤʫ ʩʪʘʥʽ. 

... ɹʽʣʷ ɼʝʣʽ ʚ 415 ʨʦʮʽ ʙʫʣʘ ʩʧʦʨʫʜʞʝʥʘ ʢʦʣʦʥʘ. ɺ 1050 ʨʦʮʽ ʮʘʨ ɸʤʦʥʛ 

ʇʦʣʘ ʧʝʨʝʚʽʟ ʾʾ ʚ ɼʝʣʽ ʽ ʧʦʩʪʘʚʠʚ ʥʘ ʦʜʥʽʡ ʽʟ ʧʣʦʱ. ɺʘʞʠʪʴ ʚʦʥʘ 6,5 ʪʦʥʥ, ʚʠʩʦʪʘ 

ʾʾ ʙʽʣʴʰʝ 7 ʤ, ʜʽʘʤʝʪʨ ʦʩʥʦʚʠ ï 42 ʩʤ, ʘ ʚʝʨʭʫ ï 30 ʩʤ. ɼʝʭʪʦ ʩʪʚʝʨʜʞʫʻ, ʱʦ 

ʩʧʦʨʫʜʠʣʠ ʾʾ ʧʨʝʜʩʪʘʚʥʠʢʠ ʥʝʟʝʤʥʦʾ ʮʠʚʽʣʽʟʘʮʽʾ, ʪʘʢ ʷʢ ʾʾ ʚʽʢ 1500 ʨʦʢʽʚ. 

ʄʘʪʝʨʽʘʣ ʟ ʷʢʦʛʦ ʚʦʥʘ ʩʪʚʦʨʝʥʘ ʧʨʘʢʪʠʯʥʦ ʚ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʥʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʥʘ ʟʝʤʣʽ ï 99,72 % ʟʘʣʽʟʘ, ʟ ʥʝʚʝʣʠʢʠʤʠ ʜʦʤʽʰʢʘʤʠ ʬʦʩʬʦʨʫ, ʩʽʨʢʠ, ʚʫʛʣʝʮʶ. 

.... ɺ 1800 ʨʦʮʽ ʘʥʛʣʽʻʮʴ ʋʘʡʪ ʚʟʷʚ ʧʘʪʝʥʪ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʦʢʚ ʽ 

ʧʦʢʨʽʚʣʽ ʽʟ ʯʘʚʫʥʫ, ʷʢʠʡ ʨʘʥʽʰʝ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ. ʅʘ ʟʘʚʦʜʘʭ ɹʦʣʪʦʥʘ ʪʘ ʋʘʡʪʘ 

ʚ ʤ. ʉʦʭʦ (ɸʥʛʣʽʷ) ʟ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʨʦʙʠʣʠ ʪʘʢʦʞ ʧʽʜʣʦʛʫ, ʩʭʦʜʠ.  

.... ɺ ʍʍ ʩʪʦʣʽʪʪʽ ʬʨʘʥʮʫʟʴʢʠʡ ʚʯʝʥʠʡ ʉʝʥʪ-ʂʣʝʨ ɼʝʚʽʣʴ ʦʪʨʠʤʘʚ ʥʦʚʠʡ 

ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʚʽʥ ʫ 1885 ʨʦʮʽ ʜʝʤʦʥʩʪʨʫʚʘʚ ʥʘ ʚʠʩʪʘʚʮʽ ʚ ʇʘʨʠʞʽ ʧʽʜ ʥʘʟʚʦʶ 

ñʩʨ̔ʙʣʦ ʽʟ ʛʣʠʥʠò. ʎʝʡ ʤʘʪʝʨʽʘʣ ʢʦʰʪʫʚʘʚ ʜʦʨʦʞʯʝ ʚʽʜ ʟʦʣʦʪʘ. ɸ ˇʫʜʟʠʢʠ ʽʟ 

ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʦʛʣʠ ʩʦʙʽ ʜʦʟʚʦʣʠʪʠ ʣʠʰʝ ʢʦʨʦʥʦʚʘʥʽ ʦʩʦʙʠ. ʎʝ ï ʘʣʶʤʽʥʽʡ, 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʝʣʝʤʝʥʪ ʟʝʤʥʦʾ ʢʦʨʠ, ʡʦʛʦ ʚ ʥʽʡ 7 %. ʉʴʦʛʦʜʥʽ ʘʣʶʤʽʥʽʡ 

ʜʦʙʫʚʘʶʪʴ ʟ ʢʨʽʦʣʽʪʫ, ʷʢʠʡ ʩʪʚʦʨʶʶʪʴ ʰʪʫʯʥʦ. ʇʨʠʨʦʜʥʝ ʨʦʜʦʚʠʱʝ ʦʜʥʝ ʚ ʩʚʽʪʽ 

ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ɻʨʝʥʣʘʥʜʽʾ, ʥʘʣʝʞʠʪʴ ʮʝ ʨʦʜʦʚʠʱʝ ɼʘʥʽʾ. 

...ʇʝʨʰʽ ʤʝʪʘʣʝʚʽ ʬʝʨʤʠ ʧʦʷʚʠʣʠʩʷ ʚ ʈʦʩʽʾ ʽʱʝ ʚ 1801-1810 ʨʦʢʘʭ (ʥʘ 

ʂʘʟʘʥʩʴʢʦʤʫ ʩʦʙʦʨʽ ʚ ʇʝʪʝʨʙʫʨʟʽ). ɺ 1830 ʨʦʮʽ ʪʘʢʽ ʬʝʨʤʠ ʙʫʣʠ ʫʩʪʘʥʦʚʣʝʥʽ ʥʘ 

ʂʦʣʧʠʥʩʴʢʦʤʫ (ʧʨʦʣʽʪ 16,5 ʤʝʪʨʘ) ʽ ʉʘʣʜʠʥʩʴʢʦʤʫ (ʧʨʦʣʽʪ 34,0 ʤʝʪʨʘ) ʟʘʚʦʜʘʭ. 

ɺ ɭʚʨʦʧʽ ʤʝʪʘʣʝʚʽ ʬʝʨʤʠ ʙʫʣʠ ʚʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʥʽ ʪʽʣʴʢʠ ʚ 1812 ʨʦʮʽ ʧʽʜ ʯʘʩ 

ʩʧʦʨʫʜʞʝʥʥʷ ʭʣʽʙʥʦʛʦ ʘʤʙʘʨʫ ʚ ʇʘʨʠʞʽ. ʇʨʦʣʽʪ ʬʨʘʥʮʫʟʴʢʠʭ ʤʝʪʘʣʝʚʠʭ ʬʝʨʤ 

 

ʈʠʩ. 6.10. 2.ʂʦʤʧʦʟʠʮʽʡʥʽ 

ʘʣʶʤʽʥʽʻʚʽ ʧʘʥʝʣʽ. 
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ʜʦ 1855 ʨʦʢʫ ʥʝ ʧʝʨʝʚʠʱʫʚʘʚ 8,5 ʤʝʪʨʽʚ, ʽ ʪʽʣʴʢʠ ʦʜʠʥ ʽʟ ʧʘʚʽʣʴʡʦʥʽʚ ʇʘʨʠʟʴʢʦʾ 

ʚʠʩʪʘʚʢʠ ʙʫʚ ʧʝʨʝʢʨʠʪʠʡ ʬʝʨʤʘʤʠ ʧʨʦʣʴʦʪʦʤ ʚ 50 ʤʝʪʨʽʚ. 

... ʄʽʜʥʽ ʽ ʙʨʦʥʟʦʚʽ ʧʦʢʨʽʚʣʽ ʥʘ ʙʫʜʽʚʣʷʭ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʽʣʴʰʝ 

6000 ʨʦʢʽʚ ʥʘʟʘʜ. ɺ ʍɯ ʩʪʦʣʽʪʪʽ ʥʘ ʢʫʧʦʣʘʭ ʉʦʬʽʾʚʩʴʢʦʛʦ ʩʦʙʦʨʫ ʚ ʂʠʻʚʽ ʽ 

ʅʦʚʛʦʨʦʜʽ ʙʫʣʠ ʚʣʘʰʪʦʚʘʥʽ ʩʚʠʥʮʝʚʽ ʧʦʢʨʽʚʣʽ. ʎʠʥʢʦʚʽ ʧʦʢʨʽʚʣʽ ʚʧʝʨʰʝ 

ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʧʦʯʘʪʢʫ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ʅʠʤʠ ʙʫʣʠ ʧʦʢʨʠʪʽ ʜʚʽ ʮʝʨʢʚʠ ʚ 

ʤʽʩʪʽ ʃʴʻʞʝ (ɹʝʣʴʛʽʷ). ɸʣʶʤʽʥʽʻʚʠʡ ʜʘʭ ʚʧʝʨʰʝ ʩʧʦʨʫʜʞʝʥʠʡ ʚ 1897 ʨʦʮʽ ʚ ʈʠʤʽ 

ʥʘ ʢʫʧʦʣʽ ʮʝʨʢʚʠ ʉʘʥ-ɼʞʦʘʢʽʥʦ.     

 

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʗʢ ʢʣʘʩʠʬʽʢʫʶʪʴ ʤʝʪʘʣʠ? 

2. ʗʢ ʚʠʧʣʘʚʣʷʶʪʴ ʯʘʚʫʥ ʽ ʩʪʘʣʴ? 

3. ʗʢʽ ʙʫʚʘʶʪʴ ʤʘʨʢʠ ʯʘʚʫʥʫ ʪʘ ʱʦ ʟ ʥʴʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ? 

4. ʗʢʽ ʻ ʚʠʜʠ ʪʘ ʤʘʨʢʠ ʩʪʘʣʝʡ? ʗʢʽ ʙʫʚʘʶʪʴ ʧʨʦʬʽʣʽ ʽʟ ʩʪʘʣʝʡ? 

5. ɼʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʘʣʽ ʫ ʙʫʜʽʚʥʠʮʪʚʽ? 

6. ɺʠʜʠ ʘʨʤʘʪʫʨʠ ʜʣʷ ʙʝʪʦʥʽʚ ʪʘ ʾʾ ʢʣʘʩʠ. 

7. ʗʢʽ ʙʫʚʘʶʪʴ ʩʧʦʩʦʙʠ ʟʘʭʠʩʪʫ ʚʽʜ ʢʦʨʦʟʽʾ ʩʪʘʣʝʡ? 

8. ɺʠʟʥʘʯʠʪʠ ʤʘʨʢʫ ʚʫʛʣʝʮʝʚʦʾ ʩʪʘʣʽ, ʷʢʱʦ ʨʫʡʥʽʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 
ʩʪʘʥʜʘʨʪʥʠʡ ʟʨʘʟʦʢ ʜʦʚʞʠʥʦʶ 100 ʤʤ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘ ʨʦʟʪʷʛ 

ʜʦʨʽʚʥʶʻ 39000 ʅ, ʘ ʪʝʢʫʯʽʩʪʴ ʜʦʨʽʚʥʶʻ ʥʘʚʘʥʪʘʞʝʥʥʶ 19500 ʅ. 

ʜʦʚʞʠʥʘ ʟʨʘʟʢʘ ʧʽʩʣʷ ʨʦʟʨʠʚʫ ʜʦʨʽʚʥʶʻ 122 ʤʤ. 

 

ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

Vɯ.1. (ʩʠʨʦʚʠʥʘ) 

 

ɯ. ʅʘʟʚʽʪʴ ʚʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʯʘʚʫʥʫ. 

 1) ʟʘʣʽʟʥʽ ʨʫʜʠ, ʬʣʶʩʠ, ʢʦʢʩ;   2) ʙʦʢʩʠʪʠ;  3) ʘʧʘʪʠʪʠ; 

ɯɯ. ʗʢʱʦ ʨʦʟʧʣʘʚʣʝʥʠʡ ʯʘʚʫʥ ʧʨʦʜʫʚʘʻʪʴʩʷ ʢʠʩʥʝʤ, ʪʦ ʤʠ ʤʘʻʤʦ ʪʘʢʠʡ ʩʧʦʩʽʙ 

ʚʠʧʣʘʚʢʠ ʩʪʘʣʽ... 

 1) ʤʘʨʪʝʥʽʚʩʴʢʠʡ;  2) ʢʦʥʚʝʨʪʦʨʥʠʡ;  3) ʝʣʝʢʪʨʦʧʣʘʚʠʣʴʥʠʡ. 

ɯɯɯ. ʄʘʨʪʝʥʽʚʩʴʢʠʡ ʩʧʦʩʽʙ ʚʠʧʣʘʚʢʠ ʩʪʘʣʽ, ʮʝ ʢʦʣʠ ...  

1) ʩʪʘʣʴ ʚʠʧʣʘʚʣʷʶʪʴ ʽʟ ʯʘʚʫʥʫ, ʧʨʦʜʫʚʘʶʯʠ ʢʠʩʥʝʤ; 

2) ʩʪʘʣʴ ʚʠʧʣʘʚʣʷʶʪʴ ʥʘ ʧʦʜʫ  ʧʝʯʽ; 

3) ʩʪʘʣʴ ʚʠʧʣʘʚʣʷʶʪʴ ʫ ʜʫʛʦʚʠʭ ʝʣʝʢʪʨʦʧʝʯʘʭ. 

ɯV. ʗʢʫ ʟ ʧʦʢʘʟʘʥʠʭ ʬʦʨʤʫʣ ʤʘʻ ʤʘʛʥʽʪʥʠʡ ʟʘʣʽʟʥʷʢ? 

 1) Fe2O3; 2) 2Fe2O3 Ĭ 3H2O;  3) Fe3O4. 

V. ʅʘʡʙʽʣʴʰʠʡ ʚʤʽʩʪ ʟʘʣʽʟʘ (ʜʦ 70 %) ʤʘʻ... 

 1) ʤʘʛʥʽʪʥʠʡ ʟʘʣʽʟʥʷʢ; 2) ʯʝʨʚʦʥʠʡ ʟʘʣʽʟʥʷʢ; 3) ʙʫʨʠʡ ʟʘʣʽʟʥʷʢ. 
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Vɯ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʩʪʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ... 

1) ʧʝʨʝʨʦʙʥʠʡ (ʙʽʣʠʡ) ʯʘʚʫʥ; 

2) ʣʠʚʘʨʥʠʡ (ʩʽʨʠʡ) ʯʘʚʫʥ; 

3) ʬʝʨʦʩʧʣʘʚʠ. 

Vɯɯ. ʏʘʚʫʥ ï ʮʝ ʩʧʣʘʚ ʤʝʪʘʣʫ, ʷʢʠʡ ʤʘʻ ʪʘʢʠʡ ʩʢʣʘʜ... 

1) ʟʘʣʽʟʦ, ʚʫʛʣʝʮʶ ʜʦ 2 %, ʜʦʤʽʰʢʠ; 

2) ʟʘʣʽʟʦ, ʚʫʛʣʝʮʶ 2,1...4 %,  ʜʦʤʽʰʢʠ; 

3) ʘʣʶʤʽʥʽʡ ʢʨʝʤʥʽʡ. 

Vɯɯɯ. ʗʢʱʦ ʫ ʟʘʣʽʟʦʚʫʛʣʝʮʝʚʦʤʫ ʩʧʣʘʚʽ ʻ ʚʫʛʣʝʮʶ ʜʦ 2 % ʪʦ ʮʝ ʙʫʜʝ... 

 1) ʩʪʘʣʴ; 2) ʯʘʚʫʥ ʙʽʣʠʡ; 3) ʯʘʚʫʥ ʩʽʨʠʡ. 

ɯʍ. ɼʣʷ ʯʦʛʦ ʧʨʠ ʚʠʧʣʘʚʣʶʚʘʥʽ ʯʘʚʫʥʫ ʜʦʙʘʚʣʷʶʪʴ ʚʘʧʥʷʢʠ? 

1) ʮʝ ʬʣʶʩ ʜʣʷ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʣʘʚʣʝʥʥʷ; 

2) ʮʝ ʧʘʣʠʚʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ; 

3) ʮʝ ʣʝʛʫʶʯʘ ʜʦʙʘʚʢʘ, ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ. 

ʍ. ʑʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʧʣʘʚʢʠ ʯʘʚʫʥʫ? 

 1) ʢʦʥʚʝʨʪʦʨ; 2) ʜʦʤʝʥʥʘ ʧʽʯ; 3) ʤʘʨʪʝʥʽʚʩʴʢʘ ʧʽʯ. 

 

Vɯ.2. (ʚʠʛʦʪʦʚʣʝʥʥʷ) 

 

ɯ. ɺʠʟʥʘʯʪʝ ʚʠʜ ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʩʪʘʣʽ, ʷʢʱʦ ʩʪʘʣʴ ʥʘʛʨʽʚʘʻʪʴʩʷ ʥʘ 50
0
ʉ ʚʠʱʝ 

ʢʨʠʪʠʯʥʦʾ ʪʦʯʢʠ ʽ ʰʚʠʜʢʦ ʦʭʦʣʦʜʞʫʻʪʴʩʷ ʫ ʤʘʩʣʽ. 

 1) ʟʘʛʘʨʪʫʚʘʥʥʷ; 2) ʚʽʜʧʫʩʢʘʥʥʷ; 3) ʚʽʜʧʘʣʶʚʘʥʥʷ; 4) ʥʦʨʤʘʣʽʟʘʮʽʷ. 

ɯɯ. ʗʢʱʦ ʟʘʛʘʨʪʦʚʘʥʫ ʩʪʘʣʴ ʥʘʛʨʽʪʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʠʞʯʝ ʢʨʠʪʠʯʥʦʾ, ʚʠʪʨʠʤʘʪʠ 

ʧʨʠ ʮʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʣʴʥʦ ʦʭʦʣʦʜʠʪʠ, ʪʦ ʮʝ ʙʫʜʝ... 

 1) ʚʽʜʧʫʩʢʘʥʥʷ; 2) ʥʦʨʤʘʣʽʟʘʮʽʾ; 3) ʚʽʜʧʘʣʶʚʘʥʥʷ; 4) ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ.  

ɯɯɯ. ɺ ʯʦʤʫ ʤʝʪʘ ʚʽʜʧʘʣʶʚʘʥʥʷ? 

1) ʟʙʽʣʴʰʝʥʥʷ ʪʚʝʨʜʦʩʪʽ; 

2) ʟʥʠʞʝʥʥʷ ʪʚʝʨʜʦʩʪʽ; 

3) ʟʤʝʥʰʝʥʥʷ ʧʣʘʩʪʠʯʥʦʩʪʽ. 

ɯV. ɼʦ ʭʽʤʽʢʦ ï ʪʝʨʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʽʜʥʦʩʠʪʴʩʷ: 

 1) ʥʦʨʤʘʣʽʟʘʮʽʷ; 2) ʟʘʛʘʨʪʫʚʘʥʥʷ; 3) ʭʨʦʤʫʚʘʥʥʷ. 

V. ɺ ʯʦʤʫ ʤʝʪʘ ʩʧʦʩʦʙʫ ʘʟʦʪʫʚʘʥʥʷ? 

1) ʟʤʽʥʠʪʠ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʪʘʣʽ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʫ; 

2) ʟʙʽʣʴʰʠʪʠ ʤʽʮʥʽʩʪʴ ʩʪʘʣʽ;   3) ʟʤʝʥʰʠʪʠ ʧʣʘʩʪʠʯʥʽʩʪʴ. 

Vɯ. ɺ ʯʦʤʫ ʩʫʪʴ ʮʝʤʝʥʪʘʮʽʾ? 

1) ʥʘʛʨʽʚʘʥʥʷ ʩʪʘʣʝʚʦʛʦ ʚʠʨʦʙʫ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʙʘʛʘʪʦʤʫ ʚʫʛʣʝʮʝʤ; 

2) ʥʘʛʨʽʚʘʥʥʷ ʩʪʘʣʝʚʦʛʦ ʚʠʨʦʙʫ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʙʘʛʘʪʦʤʫ  ʘʟʦʪʦʤ; 

3) ʥʘʛʨʽʚʘʥʥʷ ʩʪʘʣʽ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ 30 ï 50
0
ʉ ʚʠʱʝ ʢʨʠʪʠʯʥʦʾ ʽ 

ʦʭʦʣʦʜʞʝʥʥʷʤ ʫ ʚʦʜʽ. 

Vɯɯ. ʄʝʪʘʣʝʚʽ ʘʥʪʠʢʦʨʦʟʽʡʥʽ ʧʦʢʨʠʪʪʷ ʥʘʥʦʩʷʪʴ ʤʝʪʦʜʦʤ... 

 1) ʬʘʨʙʫʚʘʥʥʷ; 2) ʝʤʘʣʶʚʘʥʥʷ; 3) ʛʘʣʴʚʘʥʽʟʘʮʽʾ. 

Vɯɯɯ. ɺ ʯʦʤʫ ʩʫʪʴ ʤʝʪʘʣʽʟʘʮʽʾ?  

1) ʥʘʥʝʩʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʠʩʥʝʥʦʛʦ ʧʦʚʽʪʨʷ ʰʘʨʫ ʨʦʟʧʣʘʚʣʝʥʦʛʦ 
ʤʝʪʘʣʫ; 
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2) ʥʘʛʨʽʚʘʥʥʷ ʩʪʘʣʝʚʦʛʦ ʚʠʨʦʙʫ ʫ ʨʦʟʧʣʘʚʣʝʥʦʤʫ ʤʝʪʘʣʽ; 

3) ʝʣʝʢʪʨʦʣʽʪʠʯʥʝ ʦʩʘʜʞʝʥʥʷ ʪʦʥʢʦʛʦ ʰʘʨʫ ʤʝʪʘʣʫ. 

ɯʍ. ɿ ʯʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʠʣʫʤʽʥ? 

1) ʩʧʣʘʚ ʤʽʜʽ ʟ ʮʠʥʢʦʤ; 

2) ʩʧʣʘʚ ʘʣʶʤʽʥʽʶ ʟ ʢʨʝʤʥʽʻʤ;   

3) ʩʧʣʘʚ ʤʽʜʽ ʟ ʦʣʦʚʦʤ, ʘʣʶʤʽʥʽʻʤ. 

ʍ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʰʚʝʣʝʨʠ? 

 1) ʧʨʝʩʫʚʘʥʥʷ; 2) ʚʦʣʦʯʽʥʥʷ; 3) ʰʪʘʤʧʦʚʢʘ; 4) ʧʨʦʢʘʪʢʘ. 

 

Vɯ.3. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ. ʇʦʷʩʥʽʪʴ ʷʢʘ ʟ ʚʢʘʟʘʥʠʭ ʤʘʨʦʢ ʩʪʘʣʽ ʤʽʮʥʽʰʘ? 

 1) ʉʪ 2;  2) ʉʪ 5; 

ɯɯ. ʑʦ ʦʟʥʘʯʘʻ ʽʥʜʝʢʩ ñʩʧò ʫ ʤʘʨʦʢ ʩʪʘʣʽ? 

 1) ʥʘʧʽʚʩʧʦʢʽʡʥʘ;  2) ʢʠʧʣʷʯʘ;  3) ʩʧʦʢʽʡʥʘ. 

ɯɯɯ. ʉʪʝʨʞʥʽ ʘʨʤʘʪʫʨʥʦʾ ʩʪʘʣʽ ʢʣʘʩʫ ɸ-ɯ ʤʘʶʪʴ... 

 1) ʛʣʘʜʢʠʡ ʧʨʦʬʽʣʴ;       2) ʧʝʨʽʦʜʠʯʥʠʡ ʧʨʦʬʽʣʴ;   3) ʰʚʝʣʝʨ; 4) ʢʫʪʠʢ. 

ɯV. ʑʦ ʦʟʥʘʯʘʻ ʤʘʨʢʘ ʩʪʘʣʽ ʋ ï 10 ? 

1) ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ, ʚʤʽʩʪ ʚʫʛʣʝʮʶ 1 %; 

2) ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʩʪʘʣʴ, ʚʤʽʩʪ ʚʫʛʣʝʮʶ 1 %; 

3) ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʘ ʩʪʘʣʴ, ʚʤʽʩʪ ʚʫʛʣʝʮʶ 0,1 %; 

4) ʷʢʽʩʥʦ ʢʦʥʩʪʨʫʢʮʽʡʥʘ ʩʪʘʣʴ, ʚʤʽʩʪ ʚʫʛʣʝʮʶ 10 %. 

V. ʅʘʧʠʰʽʪʴ ʤʘʨʢʫ ʣʝʛʦʚʘʥʦʾ ʩʪʘʣʽ, ʚ ʷʢʽʡ ʤʽʩʪʠʪʴʩʷ 0,09 % ʚʫʛʣʝʮʶ, 2 % 

ʤʘʛʥʽʶ, 1 % ï ʢʨʝʤʥʽʶ ʽ 1 % ï ʤʽʜʽ. 

 1) 09ɻ2ʉɼ ; 2) 9ɻ2ʉ1ɼ1 ; 3) 09ɻ2ʉ1ɼ1. 

Vɯ. ɿʘ ʷʢʦʶ ʬʦʨʤʫʣʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʥʠʮʷ ʪʝʢʫʯʦʩʪʽ ʩʪʘʣʽ; 

 1) 
o

ʤ
ʤ

F

ʈ
; 2) 

o

ʪʢ
ʪʢ

F

ʈ
 ; 3) 

o

ʧʨ
F

ʈ1 . 

 Vɯɯ. ʊʦʥʢʦʣʠʩʪʦʚʘ ʩʪʘʣʴ ʤʘʻ ʪʦʚʱʠʥʫ... 

 1) 0,2...4 ʤʤ; 2) 4...160 ʤʤ; 3) 4...60 ʤʤ. 

Vɯɯɯ. ʗʢ ʧʦʟʥʘʯʘʻʪʴʩʷ ʢʣʘʩ ʘʨʤʘʪʫʨʠ ʩʪʝʨʞʥʴʦʚʦʾ ʛʦʨʷʯʝʢʘʪʘʥʥʦʾ ʟʚʠʯʘʡʥʦʾ?  

 1) ɸʪ-ɯV; 2) ɸ-ɯV; 3) ɺ-ɯ ; 4) 18ɻ2ʉ. 

ɯʍ. ɯʩʪʠʥʘ ʛʫʩʪʠʥʘ ʟʘʣʽʟʘ ʩʪʘʥʦʚʠʪʴ... 

 1) 2,7 ʛ/ʩʤ
3
;  2) 8,96 ʛ/ʩʤ

3
; 3) 7,87 ʛ/ʩʤ

3
; 4) 11,3 ʛ/ʩʤ

3
. 

ʍ. ʉʪʝʨʞʥʴʦʚʘ ʘʨʤʘʪʫʨʘ ʤʘʻ ʥʘʡʤʝʥʰʠʡ ʜʽʘʤʝʪʨ: 

 1) 6 ʤʤ; 2) 10 ʤʤ; 3) 4 ʤʤ; 4) 3 ʤʤ. 

 

Vɯ.4. ( ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ. ɺʠʙʝʨʽʪʴ ʥʘʟʚʫ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʬʽʣʶ. 

 

1) ʜʚʫʪʘʚʨ; 

2) ʢʫʪʠʢ; 

3) ʰʚʝʣʝʨ; 
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ɯɯ. ɺʠʙʝʨʽʪʴ ʥʘʟʚʫ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʬʽʣʶ.  

 

1) ʜʚʫʪʘʚʨ; 

2) ʢʫʪʠʢ; 

3) ʰʚʝʣʝʨ; 

          4) ʢʨʫʛʣʘ ʩʪʘʣʴ. 

ɯɯɯ.  ɺʠʙʝʨʽʪʴ ʥʘʟʚʫ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʬʽʣʶ. 

 

1) ʜʚʫʪʘʚʨ; 

2) ʢʫʪʠʢ; 

3) ʰʚʝʣʝʨ; 

          4) ʢʨʫʛʣʘ ʩʪʘʣʴ. 

ɯV. ɺʠʙʝʨʽʪʴ ʥʘʟʚʫ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʬʽʣʶ.  

 

1) ʜʚʫʪʘʚʨ; 

2) ʢʫʪʠʢ; 

3) ʰʚʝʣʝʨ; 

          4) ʢʨʫʛʣʘ ʩʪʘʣʴ. 

V. ʗʢʽ ʥʘʡʤʝʥʰʽ ʨʦʟʤʽʨʠ ʢʫʪʠʢʦʚʦʛʦ ʧʨʦʬʽʣʶ? 

 1) 20 Ĭ 20 ʤʤ; 2) 40 Ĭ 40 ʤʤ; 3) 10 Ĭ 10 ʤʤ. 

Vɯ. ɺʠʩʦʪʘ ʜʚʫʪʘʚʨʘ 200 ʤʤ? ʗʢʠʡ ʡʦʛʦ ʥʦʤʝʨ? 

 1) 200; 2) 20;  3) 2. 

Vɯɯ. ɯʟ ʷʢʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʬʽʣʶ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʬʝʨʤʫ ʜʣʷ ʧʦʢʨʠʪʪʷ? 

 1) ʢʫʪʦʚʦʾ ʧʨʦʢʘʪʥʦʾ ʩʪʘʣʽ; 2) ʨʦʟʚʠʥʫʪʠʭ ʜʚʫʪʘʚʨʽʚ; 3) ʘʨʤʘʪʫʨʥʦʾ ʩʪʘʣʽ. 

Vɯɯɯ. ʗʢʫ ʽʟ ʫʢʘʟʘʥʠʭ ʩʪʘʣʝʡ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʢʨʽʚʝʣʴʥʠʭ ʨʦʙʽʪ? 

 1) ʉʪ 3; 2) ʉʪ 5; 3) ʉʪ 2. 

ɯʍ. ɯʟ ʷʢʠʭ ʩʧʣʘʚʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʘʥʝʣʽ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ? 

 1) ʘʣʶʤʽʥʽʻʚʦ-ʤʘʨʛʘʥʮʝʚʠʭ; 2) ʣʘʪʫʥʽ; 3) ʩʧʣʘʚʽʚ ʥʽʢʝʣʶ. 

ʍ. ɸʨʢʠ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʽʟ... 

1) ʨʦʟʚʠʥʫʪʠʭ ʜʚʫʪʘʚʨʽʚ; 2) ʰʚʝʣʝʨʽʚ ; 3) ʣʠʩʪʦʚʽ ʩʪʘʣʽ. 
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ʊʝʤʘ 7. ʄɯʅɽʈɸʃʔʅɯ ɺôʗɾʋʏɯ ʈɽʏʆɺʀʅʀ 
 

 7.1 ʆʉʅʆɺʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɺôʗɾʋʏɯ ʈɽʏʆɺʀʅʀ, ɰʍ 

ʂʃɸʉʀʌɯʂɸʎɯʗ 

 

ʅʝʦʨʛʘʥʽʯʥʠʤʠ ʚôʷʞʫʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘʟʠʚʘʶʪʴ ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʧʨʠ ʟʤʽʰʫʚʘʥʥʽ ʟ ʚʦʜʦʶ (ʟʘʤʽʰʫʚʘʥʥʷ) ʫʪʚʦʨʶʶʪʴ ʧʣʘʩʪʠʯʥʦ ï 

ʚôʷʟʢʝ ʪʽʩʪʦ, ʟʜʘʪʥʝ ʚʥʘʩʣʽʜʦʢ ʬʽʟʠʢʦ ï ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʩʘʤʦʯʠʥʥʦ ʪʚʝʨʜʥʫʪʠ 

ʡ ʧʝʨʝʭʦʜʠʪʠ ʚ ʢʘʤʝʥʝʧʦʜʽʙʥʠʡ ʩʪʘʥ. ɺʠʥʷʪʦʢ ʩʪʘʥʦʚʣʷʪʴ ʤʘʛʥʝʟʽʘʣʴʥʽ ʪʘ 

ʰʣʘʢʦʣʫʞʥʽ ʚôʷʞʫʯʽ, ʘ ʪʘʢʦʞ ʢʠʩʣʦʪʦʪʨʠʚʢʠʡ ʮʝʤʝʥʪ, ʷʢʽ ʟʘʤʽʰʫʶʪʴ ʚʦʜʥʠʤʠ 

ʨʦʟʯʠʥʘʤʠ ʜʝʷʢʠʭ ʩʦʣʝʡ ʪʘ ʽʥʰʠʭ ʩʧʦʣʫʢ. 

ɿʘʪʚʝʨʜʽʣʝ ʚôʷʞʫʯʝ ʩʢʨʽʧʣʶʻ (ʟʚôʷʟʫʻ) ʤʽʞ ʩʦʙʦʶ ʥʝʦʨʛʘʥʽʯʥʽ (ʤʽʥʝʨʘʣʴʥʽ) 

ʘʙʦ ʦʨʛʘʥʽʯʥʽ ʟʘʧʦʚʥʶʚʘʯʽ, ʫʪʚʦʨʶʶʯʠ ʤʦʥʦʣʽʪ ï ʰʪʫʯʥʠʡ ʙʫʜʽʚʝʣʴʥʠʡ 

ʢʦʥʛʣʦʤʝʨʘʪ (ʐɹʂ). ʅʘ ʮʴʦʤʫ ˇʨʫʥʪʫʻʪʴʩʷ ʚʠʨʦʙʥʠʮʪʚʦ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ, 

ʙʝʪʦʥʽʚ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʨʽʟʥʠʭ ʙʝʟʚʠʧʘʣʶʚʘʣʴʥʠʭ ʰʪʫʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʠʨʦʙʽʚ. 

ʄʽʥʝʨʘʣʴʥʽ ʚôʷʞʫʯʽ ʟʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.7-91-99 ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ 

ʦʟʥʘʢʘʤʠ: ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ; ʫʤʦʚʘʤʠ ʽ 

ʤʝʭʘʥʽʟʤʦʤ ʪʚʝʨʜʥʝʥʥʷ; ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ ʚʠʟʥʘʯʘʣʴʥʠʭ ʩʧʦʣʫʢ; ʚʤʽʩʪʦʤ 

ʽʥʛʨʝʜʽʻʥʪʽʚ (ʩʭʝʤʘ 7.1). 

 

 ʄʽʥʝʨʘʣʴʥʽ ʚôʷʞʫʯʽ ʨʝʯʦʚʠʥʠ  

                                   

                                  

ɿʘ 

ʚʠʟʥʘʯʘʣʴʥʠʤʠ 

ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

(ʛʨʫʧʠ) 

 

ɿʘ ʫʤʦʚʘʤʠ ʽ 

ʤʝʭʘʥʽʟʤʦʤ 

ʪʚʝʨʜʥʝʥʥʷ  

(ʢʣʘʩʠ) 

 

ɿʘ ʭʽʤʽʯʥʦʶ ʧʨʠʨʦʜʦʶ 

ʚʠʟʥʘʯʘʣʴʥʠʭ ʩʧʦʣʫʢ (ʚʠʜʠ) 

 

ɿʘ ʚʤʽʩʪʦʤ 

ʽʥʛʨʝʜʽʻʥʪʽʚ 

(ʪʠʧʠ) 
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ʩ
ʢ
ʫ

 

 

ɿ
ʘ
 
ʰ
ʚ
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ʢ
ʽ
ʩ
ʪ
ʶ
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ʫ
ʞ
ʘ
ʚ
ʣ
ʝ
ʥ
ʥ
ʷ

 

 

ɿ
ʘ
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ʪ
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ʚ
ʝ
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ʝ
ʥ
ʥ
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ɿ
ʘ
 
ʩ
ʧ
ʝ
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ʣ
ʘ
ʩ
ʪ
ʠ
ʚ
ʦ
ʩ
ʪ
ʷ
ʤ
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ɻ
ʽ
ʜ
ʨ
ʘ
ʮ
ʽ
ʡ
ʥ
ʦ

-ʢ
ʦ
ʥ
ʜ
ʝ
ʥ
ʩ
ʘ
ʮ
ʽ
ʡ
ʥ
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ʂ
ʦ
ʥ
ʪ
ʘ
ʢ
ʪ
ʥ
ʦ

-ʢ
ʦ
ʥ
ʜ
ʝ
ʥ
ʩ
ʘ
ʮ
ʽ
ʡ
ʥ
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ʂ
ʦ
ʘ
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ʣ
ʷ
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ʽ
ʡ
ʥ
ʽ

 

 

ʇ
ʦ
ʣ
ʽ
ʢ
ʦ
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ʜ
ʝ
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ʩ
ʘ
ʮ
ʽ
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ʥ
ʽ

 

 

ʃ
ʫ
ʞ
ʥ
ʦ
ʟ
ʝ
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ʴ
ʥ
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ʘ
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ʥ
ʝ
ʟ
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ʫ
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ʫ
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ʦ
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ʥ
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ʩ
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ʽ
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ʘ
ʪ
ʥ
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ʂ
ʠ
ʩ
ʣ
ʦ
ʪ
ʥ
ʦ
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ʩ
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ʣ
ʝ
ʤ
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ʥ
ʪ
ʥ
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ʆ
ʜ
ʥ
ʦ
ʢ
ʦ
ʤ
ʧ
ʦ
ʥ
ʝ
ʥ
ʪ
ʥ
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ɼ
ʚ
ʦ
ʢ
ʦ
ʤ
ʧ
ʦ
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ɹ
ʘ
ʛ
ʘ
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ʽ
 

 

ʉʭʝʤʘ 7.1 ɿʘʛʘʣʴʥʘ ʩʭʝʤʘ ʢʣʘʩʠʬʽʢʘʮʽʾ. 

 

ɿʘ ʤʽʮʥʽʩʪʶ ʧʨʠ ʩʪʠʩʢʫ ʤʽʥʝʨʘʣʴʥʽ ʚôʷʞʫʯʽ ʜʽʣʷʪʴʩʷ ʥʘ ʧôʷʪʴ ʛʨʫʧ (ʪʘʙʣ. 

7.1.1). 
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ʊʘʙʣʠʮʷ 7.1.1 

ɻʨʫʧʠ ʚôʷʞʫʯʠʭ ʟʘ ʤʽʮʥʽʩʪʶ ʧʨʠ ʩʪʠʩʢʫ 

ɯʥʜʝʢʩ 

ʛʨʫʧʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʛʨʫʧʠ ʟʘ ʤʽʮʥʽʩʪʶ 

ʧʨʠ ʩʪʠʩʢʫ 

ɻʨʘʥʠʯʥʽ 

ʟʥʘʯʝʥʥʷ 

ʤʽʮʥʦʩʪʽ, ʄʇʘ 

ʍʘʨʘʢʪʝʨʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʛʨʫʧʠ 

ʄ1 

ʄʘʣʦʤʽʮʥʽ  

ʜʦ 10 

ɺʘʧʥʦ ʧʦʚʽʪʨʷʥʝ, ʚʘʧʥʦ 

ʛʽʜʨʘʚʣʽʯʥʝ, ʛʽʧʩ ʙʫʜʽʚʝʣʴʥʠʡ, 

ʛʣʠʥʠ 

ʄ2 
ʇʦʥʠʞʝʥʦʾ 

ʤʽʮʥʦʩʪʽ 

ʧʦʥʘʜ 10 ʜʦ 30 

ʚʢʣʶʯʥʦ 

ʈʦʤʘʥʮʝʤʝʥʪ, ʛʽʧʩ ʚʠʩʦʢʦʤʽʮʥʠʡ, 

ʢʦʤʧʦʟʠʮʽʡʥʽ ʮʝʤʝʥʪʠ 

ʄ3 

ʉʝʨʝʜʥʴʦʾ ʤʽʮʥʦʩʪʽ 

ʧʦʥʘʜ 30 ʜʦ 50 

ʚʢʣʶʯʥʦ 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʟ ʜʦʙʘʚʢʘʤʠ, 

ʧʫʮʦʣʘʥʦʚʠʡ ʮʝʤʝʥʪ, 

ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, 

ʛʨʫʥʪʦʮʝʤʝʥʪʠ 

ʄ4 

ɺʠʩʦʢʦʤʽʮʥʽ 
ʧʦʥʘʜ 50 ʜʦ 

100 ʚʢʣʶʯʥʦ 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʚʠʩʦʢʦʤʽʮʥʠʡ, 

ʰʣʘʢʦʣʫʞʥʝ ʚôʷʞʫʯʝ, 

ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ 

ʄ5 
ʅʘʜʤʽʮʥʽ  

ʧʦʥʘʜ 100 
ʐʣʘʢʦʣʫʞʥʝ  ʚôʷʞʫʯʝ, 

ʢʦʥʪʘʢʪʥʦ-ʢʦʥʜʝʥʩʘʮʽʡʥʽ ʚôʷʞʫʯʽ 

ɿʘ ʰʚʠʜʢʽʩʪʶ ʪʫʞʘʚʣʝʥʥʷ ʤʽʥʝʨʘʣʴʥʽ ʚôʷʞʫʯʽ ʜʽʣʷʪʴʩʷ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ 

(ʪʘʙʣ. 7.1.2). 

ʊʘʙʣʠʮʷ 7.1.2 

ɻʨʫʧʠ ʚôʷʞʫʯʠʭ ʟʘ ʰʚʠʜʢʽʩʪʶ ʪʫʞʘʚʣʝʥʥʷ 

ɯʥʜʝʢʩ 

ʛʨʫʧʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʨʫʧʠ 

ʟʘ ʰʚʠʜʢʽʩʪʶ 

ʪʫʞʘʚʣʝʥʥʷ 

ʅʦʨʤʘʪʠʚʥʠʡ 

ʪʝʨʤʽʥ ʧʦʯʘʪʢʫ 

ʪʫʞʘʚʣʝʥʥʷ 

ʍʘʨʘʢʪʝʨʥʽ ʧʨʝʜʩʪʘʚʥʠʢʠ 

ʛʨʫʧʠ 

ʊɾ1 

ʇʦʚʽʣʴʥʦ-ʪʫʞʘʚʽʶʯʽ  

ʥʝ ʨʘʥʽʰʝ 2 ʛʦʜ. 

ɺʘʧʥʦ ʧʦʚʽʪʨʷʥʝ ʛʘʰʝʥʝ, 

ʚʘʧʥʦ ʛʽʜʨʘʚʣʽʯʥʝ, ʛʣʠʥʠ, 

ʨʦʤʘʥʮʝʤʝʥʪ 

ʊɾ2 

ʅʦʨʤʘʣʴʥʦ-ʪʫʞʘʚʽʶʯʽ 

ʥʝ ʨʘʥʽʰʝ  45 ʭʚ. ʽ 

ʥʝ ʧʽʟʥʽʰʝ 2 ʛʦʜ.  

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ, 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʟ 

ʜʦʙʘʚʢʘʤʠ, ʧʫʮʦʣʘʥʦʚʠʡ 

ʮʝʤʝʥʪ, 

ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ 

ʊɾ3 

ʐʚʠʜʢʦ-ʪʫʞʘʚʽʶʯʽ 

ʥʝ ʨʘʥʽʰʝ  15 ʭʚ. ʽ 

ʥʝ ʧʽʟʥʽʰʝ 45 ʭʚ. 

 ɸʥʛʽʜʨʠʪʦʚʠʡ ʮʝʤʝʥʪ, 

ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ, 

ʰʣʘʢʦʣʫʞʥʽ ʚôʷʞʫʯʽ, 

ʨʦʟʯʠʥʥʝ ʩʢʣʦ 

ʊɾ4 

ʅʘʡʰʚʠʜʢʦ-ʪʫʞʘʚʽʶʯʽ 

  ʥʝ ʧʽʟʥʽʰʝ 15 ʭʚ. 

ɻʽʧʩ ʙʫʜʽʚʝʣʴʥʠʡ, 

ʨʦʟʰʠʨʶʚʘʣʴʥʽ ʮʝʤʝʥʪʠ, 

ʥʘʧʨʷʛʘʶʯʠʡ ʮʝʤʝʥʪ 

ʅʝʦʨʛʘʥʽʯʥʽ ʚôʷʞʫʯʽ ʨʝʯʦʚʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʪʚʝʨʜʥʝʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʪʨʠ ʢʣʘʩʠ: ʧʦʚʽʪʨʷʥʽ ï ʇ, ʛʽʜʨʘʚʣʽʯʥʽ ï ɻ ʪʘ ʘʚʪʦʢʣʘʚʥʽ ï ɸ. 
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ʇʦʚʽʪʨʷʥʽ ʚôʷʞʫʯʽ ʨʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʪʚʝʨʜʥʫʪʠ ʡ ʪʨʠʚʘʣʠʡ ʯʘʩ ʟʙʝʨʽʛʘʪʠ 

ʤʽʮʥʽʩʪʴ ʣʠʰʝ ʥʘ ʧʦʚʽʪʨʽ, ʘ ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʥʘʜʟʝʤʥʠʭ ʩʧʦʨʫʜʘʭ, ʷʢʽ ʥʝ 

ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʚʦʜʠ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʛʽʧʩʦʚʽ ʚôʷʞʫʯʽ ʤʘʪʝʨʽʘʣʠ, ʤʘʛʥʝʟʽʘʣʴʥʽ, 

ʨʽʜʢʝ (ʨʦʟʯʠʥʥʝ) ʩʢʣʦ, ʘ ʪʘʢʦʞ ʧʦʚʽʪʨʷʥʝ ʙʫʜʽʚʝʣʴʥʝ ʚʘʧʥʦ. 

ɻʽʜʨʘʚʣʽʯʥʽ ʚôʷʞʫʯʽ ʪʚʝʨʜʥʫʪʴ ʽ ʟʙʝʨʽʛʘʶʪʴ ʤʽʮʥʽʩʪʴ, ʘ ʽʥʦʜʽ ʡ ʧʽʜʚʠʱʫʶʪʴ 

ʾʾ ʚ ʯʘʩʽ ʥʝ ʣʠʰʝ ʥʘ ʧʦʚʽʪʨʽ, ʘ ʡ ʫ ʚʦʜʽ. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʥʘʟʝʤʥʠʭ, ʧʽʜʟʝʤʥʠʭ, 

ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʩʧʦʨʫʜʘʭ, ʷʢʽ ʟʘʟʥʘʶʪʴ ʚʧʣʠʚʫ ʚʦʜʠ. ɼʦ ʛʽʜʨʘʚʣʽʯʥʠʭ 

ʚôʷʞʫʯʠʭ ʥʘʣʝʞʘʪʴ ʛʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ, ʨʦʤʘʥʮʝʤʝʥʪ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʠ, 

ʩʧʝʮʽʘʣʴʥʽ ʮʝʤʝʥʪʠ ʪʦʱʦ. 

ɺôʷʞʫʯʽ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʥʝʥʥʷ ï ʮʝ ʨʝʯʦʚʠʥʠ, ʟʜʘʪʥʽ ʪʚʝʨʜʥʫʪʠ ʡ 

ʫʪʚʦʨʶʚʘʪʠ ʤʽʮʥʠʡ ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ ʫ ʘʚʪʦʢʣʘʚʘʭ ʧʨʠ ʧʽʜʚʠʱʝʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʽ, ʪʠʩʢʫ ʪʘ ʚʦʣʦʛʦʩʪʽ. ɼʦ ʪʘʢʠʭ ʚôʷʞʫʯʠʭ ʥʘʣʝʞʘʪʴ ʚʘʧʥʷʥʦ ï 

ʢʨʝʤʥʝʟʝʤʠʩʪʽ, ʚʘʧʥʷʥʦ ï ʟʦʣʴʥʽ, ʚʘʧʥʷʥʦ ï ʰʣʘʢʦʚʽ ʚôʷʞʫʯʽ, ʥʝʬʝʣʽʥʦʚʠʡ 

ʮʝʤʝʥʪ. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʻ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʪʘ 

ʧʦʙʽʯʥʽ ʧʨʦʜʫʢʪʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ɿ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʩʪʦʩʦʚʫʶʪʴ: ʩʫʣʴʬʘʪʥʽ ï 

ʛʽʧʩ, ʘʥʛʽʜʨʠʪ; ʢʘʨʙʦʥʘʪʥʽ ï ʚʘʧʥʷʢ, ʢʨʝʡʜʫ, ʚʘʧʥʷʢʦʚʽ ʪʫʬʠ, ʚʘʧʥʷʢ ï 

ʯʝʨʝʧʘʰʥʠʢ, ʤʘʨʤʫʨ, ʜʦʣʦʤʽʪʠ, ʜʦʣʦʤʽʪʠʟʦʚʘʥʽ ʚʘʧʥʷʢʠ, ʤʘʛʥʝʟʠʪ, ʤʝʨʛʝʣʠʩʪʽ ï 

ʚʘʧʥʷʢʦʚʽ ʤʝʨʛʝʣʽ; ʘʣʶʤʦʩʠʣʽʢʘʪʥʽ ï ʥʝʬʝʣʽʥʠ, ʛʣʠʥʠ, ʛʣʠʥʷʩʪʽ ʩʣʘʥʮʽ; ʚʠʩʦʢʦ 

ʛʣʠʥʦʟʝʤʠʩʪʽ ʙʦʢʩʠʪʠ, ʢʦʨʫʥʜʠ; ʢʨʝʤʥʝʟʝʤʠʩʪʽ ï ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ, ʪʨʘʩʠ, 

ʚʫʣʢʘʥʽʯʥʠʡ ʧʦʧʽʣ; ʜʽʘʪʦʤʽʪ, ʪʨʝʧʝʣ, ʦʧʦʢʫ. ɿ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʥʝʦʨʛʘʥʽʯʥʠʭ ʚôʷʞʫʯʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʘʣʫʨʛʽʡʥʽ ʪʘ ʽʥʰʽ ʰʣʘʢʠ, 

ʟʦʣʠ ʊɽʉ. 

ʇʨʠ ʚʠʨʦʙʥʠʮʪʚʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʚôʷʞʫʯʠʭ, ʢʨʽʤ ʦʩʥʦʚʥʦʾ ʩʠʨʦʚʠʥʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʧʝʮʽʘʣʴʥʽ ʜʦʙʘʚʢʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʚôʷʞʫʯʠʤ ʧʦʪʨʽʙʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. 

 

 7.2 ʇʆɺɯʊʈʗʅɽ ɺɸʇʅʆ 

 

ʇʦʚʽʪʨʷʥʝ ʚʘʧʥʦ ʜʽʩʪʘʶʪʴ ʚʠʧʘʣʶʚʘʥʥʷʤ ʚʘʧʥʷʢʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʥʝ ʙʽʣʴʰʝ 

ʥʽʞ 6 % ʛʣʠʥʠʩʪʠʭ ʜʦʤʽʰʦʢ. ɼʣʷ ʚʠʧʘʣʶʚʘʥʥʷ ʚʘʧʥʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʘʭʪʥʽ 

ʧʝʯʽ, ʦʙʝʨʪʦʚʽ, ʟ ʢʠʧʣʷʯʠʤ ʰʘʨʦʤ, ʮʠʢʣʦʥʥʦ-ʚʠʭʨʦʚʽ. ʋ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ 

ʰʘʭʪʥʠʭ ʧʝʯʘʭ ʩʠʨʦʚʠʥʘ ʨʫʭʘʻʪʴʩʷ ʟʚʝʨʭʫ ʚʥʠʟ, ʧʽʜʽʛʨʽʚʘʻʪʴʩʷ, ʧʦʪʽʤ 

ʚʠʧʘʣʶʻʪʴʩʷ ʚ ʟʦʥʽ ʚʠʧʘʣʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1000...1200 Áʉ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʢʣʘʜʘʥʥʷ ʚʘʧʥʷʢʫ ʥʘ ʚʘʧʥʦ ʽ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ: 

ʉʘʉʆ3 + 178 ʢɼʞ Ÿ ʉʘʆ + ʉʆ2. 

ʋ ʚʘʧʥʷʢʫ ʻ ʄgʉʆ3, ʷʢʠʡ ʪʘʢʦʞ ʨʦʟʢʣʘʜʘʻʪʴʩʷ ʧʽʜ ʜʽʻʶ ʪʝʤʧʝʨʘʪʫʨʠ: 

ʄgʉʆ3 Ÿ ʄgʆ + ʉʆ2 

ʇʦʪʽʤ ʚʘʧʥʦ ʦʭʦʣʦʜʞʫʶʪʴ ʧʦʚʽʪʨʷʤ ʽ ʚʠʚʘʥʪʘʞʫʶʪʴ. 

ʆʢʩʠʜʠ ʢʘʣʴʮʽʶ ʽ ʤʘʛʥʽʶ ʩʢʣʘʜʘʶʪʴ ʘʢʪʠʚʥʽ ʯʘʩʪʠʥʠ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʫ ʚʘʧʥʽ 

ʥʘʟʠʚʘʶʪʴ ʘʢʪʠʚʥʽʩʪʶ , ʱʦ ʚʠʟʥʘʯʘʻ ʷʢʽʩʪʴ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ. ʂʨʽʤ ʯʠʩʪʦʛʦ 

ʚʘʧʥʘ ʦʜʝʨʞʘʥʠʡ ʤʘʪʝʨʽʘʣ ʚʤʽʱʫʻ ʯʘʩʪʠʥʢʠ ʧʝʨʝʧʘʣʫ, ʥʝʜʦʧʘʣʫ ʽ ʟʦʣʠ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʚʤʽʩʪʫ ʯʠʩʪʠʭ ʦʢʩʠʜʽʚ ʉʘʆ ʽ ʄgʆ ʥʝʛʘʰʝʥʝ ʚʘʧʥʦ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʦʨʪʠ. 
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ɺʘʧʥʦ, ʷʢʝ ʜʽʩʪʘʶʪʴ ʚʠʧʘʣʶʚʘʥʥʷʤ ʥʘʟʠʚʘʶʪʴ ʥʝʛʘʰʝʥʠʤ ʛʨʫʜʢʦʚʠʤ, ʘʙʦ 

ʚʘʧʥʦʤ-ʢʠʧʽʣʢʦʶ. ʎʽ ʧʦʨʠʩʪʽ ʢʫʩʢʠ ʥʘʩʠʧʥʦʶ ʱʽʣʴʥʽʩʪʶ 900...1100 ʢʛ/ʤ
3
, 

ʧʦʜʨʽʙʥʝʥʽ ʚ ʧʦʨʦʰʦʢ, ʥʘʟʠʚʘʶʪʴ ʥʝʛʘʰʝʥʠʤ ʤʝʣʝʥʠʤ ʚʘʧʥʦʤ. ʋ ʧʨʦʮʝʩʽ 

ʧʦʤʝʣʫ ʚʚʦʜʷʪʴ ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ (ʟʦʣʫ, ʰʣʘʢ, ʜʽʘʪʦʤʽʪ, ʧʝʤʟʫ), ʷʢʽ ʧʦʣʽʧʰʫʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʟʥʠʞʫʶʪʴ ʚʘʨʪʽʩʪʴ ʚôʷʞʫʯʦʛʦ. ʗʢʱʦ ʧʨʠ ʧʦʤʝʣʽ ʜʦ ʚʘʧʥʘ ʜʦʜʘʪʠ 

60...70 % ʚʘʧʥʷʢʫ, ʪʦ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʢʘʨʙʦʥʘʪʥʝ ʚʘʧʥʦ, ʷʢʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʜʣʷ ʙʽʣʴʰ ʤʽʮʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʪʘ ʩʠʣʽʢʘʪʥʠʭ ʚʠʨʦʙʽʚ. ɼʦʜʘʚʰʠ ʜʦ 

ʥʝʛʘʰʝʥʦʛʦ ʚʘʧʥʘ 70...100 % ʚʦʜʠ, ʜʽʩʪʘʶʪʴ ʛʘʰʝʥʝ (ʛʽʜʨʘʪʥʝ)ʚʘʧʥʦ ʫ ʚʠʛʣʷʜʽ 

ʪʦʥʢʦʛʦ ʧʫʭʢʦʛʦ ʧʦʨʦʰʢʫ ʥʘʩʠʧʥʦʶ ʱʽʣʴʥʽʩʪʶ 400...450 ʢʛ/ʤ
3
: 

ʉʘʆ + ʅ2ʆ = ʉʘ(ʆʅ)2 + 63,7 ʢɼʞ. 

ʅʘ ʟʘʚʦʜʘʭ ʚʘʧʥʦ ʛʘʩʷʪʴ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʙʘʨʘʙʘʥʘʭ, ʘ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ 

ʤʘʡʜʘʥʯʠʢʫ ï ʚ ʪʚʦʨʠʣʴʥʠʭ ʷʱʠʢʘʭ, ʽ ʟʮʽʜʞʫʶʪʴ ʫ ʛʘʩʠʣʴʥʫ ʷʤʫ, ʜʝ ʚʦʥʦ 

ʚʠʪʨʠʤʫʻʪʴʩʷ ʥʝ ʤʝʥʰʝ 14 ʜʽʙ.   

ʗʢʱʦ ʜʦʜʘʪʠ ʚʦʜʠ ʚ ʜʚʘ-ʪʨʠ ʨʘʟʠ ʙʽʣʴʰʝ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʘʧʥʘ, ʪʦ ʤʦʞʥʘ 

ʦʜʝʨʞʘʪʠ ʚʘʧʥʷʥʝ ʪʽʩʪʦ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʛʘʰʝʥʥʷ ʚʘʧʥʦ ʟʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.7-90-99 

Ăɺʘʧʥʦ ʙʫʜʽʚʝʣʴʥʝò ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʚʠʜʠ, ʱʦ ʥʘʚʦʜʷʪʴʩʷ ʫ ʪʘʙʣʠʮʽ 7.2.1. 

 

ʊʘʙʣʠʮʷ 7.2.1 

ɺʠʜʠ ʚʘʧʥʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʛʘʰʝʥʥʷ 

ɺʠʜ ʚʘʧʥʘ ɯʥʜʝʢʩ ʯʘʩʫ ʛʘʩʽʥʥʷ ʊʨʠʚʘʣʽʩʪʴ ʛʘʰʝʥʥʷ, ʭʚ. 

ʐʚʠʜʢʦʛʦ ʛʘʰʝʥʥʷ ɸ ʜʦ 8 

ʉʝʨʝʜʥʴʦʛʦ ʛʘʰʝʥʥʷ ɹ ʜʦ 25 

ʇʦʚʽʣʴʥʦʛʦ ʛʘʰʝʥʥʷ ɺ ʧʦʥʘʜ 25 

 

ɻʘʰʝʥʝ ʚʘʧʥʦ ʧʝʨʝʚʦʟʷʪʴ ʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʪʝʡʥʝʨʘʭ, ʙʽʪʫʤʽʟʦʚʘʥʠʭ 

ʧʘʧʝʨʦʚʠʭ ʤʽʰʢʘʭ, ʪʽʩʪʦ ï ʚ ʘʚʪʦʩʘʤʦʩʢʠʜʘʭ. ʅʝʛʘʰʝʥʝ ʤʝʣʝʥʝ ʚʘʧʥʦ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʽ ʟʙʝʨʽʛʘʶʪʴ ʫ ʤʝʪʘʣʝʚʠʭ ʢʦʥʪʝʡʥʝʨʘʭ ʘʙʦ ʧʘʧʝʨʦʚʠʭ ʤʽʰʢʘʭ ʥʝ 

ʙʽʣʴʰʝ 15 ʜʽʙ. 

ɿʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.7-90-99 ʧʦʚʽʪʨʷʥʝ ʚʘʧʥʦ ʧʦʚʠʥʥʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 7.2.2 

ʈʦʟʯʠʥʠ ʽ ʙʝʪʦʥʠ ʥʘ ʤʝʣʝʥʦʤʫ ʥʝʛʘʰʝʥʦʤʫ ʚʘʧʥʽ ʰʚʠʜʢʦ ʪʫʞʘʚʽʶʪʴ ʽ 

ʪʚʝʨʜʥʫʪʴ, ʚʠʜʽʣʷʶʯʠ ʪʝʧʣʦʪʫ, ʱʦ ʟʫʤʦʚʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʽʜ ʯʘʩ ʟʠʤʦʚʠʭ ʨʦʙʽʪ. ɻʘʰʝʥʝ ʚʘʧʥʦ ʪʚʝʨʜʥʝ ʥʘ ʧʦʚʽʪʨʽ ʰʚʠʜʰʝ, ʷʢʱʦ ʚ ʥʴʦʤʫ 

ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʉʆ2: 

ʉʘ(ʆʅ)2 + ʉʆ2 = ʉʘʉʆ3 + ʅ2ʆ. 

ɿ ʧʦʚʽʪʨʷʥʦʛʦ ʚʘʧʥʘ ʛʦʪʫʶʪʴ ʨʦʟʯʠʥʠ ʜʣʷ ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ ʽ ʤʘʣʷʨʥʠʭ 

ʨʦʙʽʪ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʰʪʫʯʥʽ ʩʠʣʽʢʘʪʥʽ ʚʠʨʦʙʠ. 
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ʊʘʙʣʠʮʷ 7.2.2 

ɺʠʤʦʛʠ ʜʦ ʧʦʚʽʪʨʷʥʦʛʦ ʚʘʧʥʘ ʫ % ʟʘ ʤʘʩʦʶ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ 

ʅʝʛʘʰʝʥʝ ʚʘʧʥʦ 

ɻʽʜʨʘʪʥʝ 

ʚʘʧʥʦ ʩʦʨʪʽʚ 
ʢʘʣʴʮʽʻʚʝ ʚʘʧʥʦ 

ʩʦʨʪʽʚ 

ʤʘʛʥʝʟʽʘʣʴʥʝ ʪʘ 

ʜʦʣʦʤʽʪʦʚʝ ʚʘʧʥʦ 

ʩʦʨʪʽʚ 

1 2 3 1 2 3 1 2 

ɸʢʪʠʚʥʽ ʉʘʆ+ʄgʆ, 

ʥʝ ʤʝʥʰʝ: 

ʙʝʟ ʜʦʙʘʚʦʢ 90 80 70 85 75 65 67 60 

ʟ ʜʦʙʘʚʢʘʤʠ 65 55 - 60 50 - 50 40 

ɸʢʪʠʚʥʠʡ ʄgʆ,  

ʥʝ ʙʽʣʴʰʝ: 5 5 5 20(40) 20(40) 20(40) - - 

ʉʆ2, ʥʝ ʙʽʣʴʰʝ: 

ʙʝʟ ʜʦʙʘʚʦʢ 3 5 7 5 8 11 3 5 

ʟ ʜʦʙʘʚʢʘʤʠ 4 6 - 6 9 - 2 4 

ʅʝʧʦʛʘʰʝʥʽ ʟʝʨʥʘ, 

ʥʝ ʙʽʣʴʰʝ: 
7 11 14 10 15 20 - - 

ʇʨʠʤʽʪʢʘ 1. ʋ ʜʫʞʢʘʭ ʥʘʚʝʜʝʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʜʦʣʦʤʽʪʦʚʦʛʦ ʚʘʧʥʘ. 

ʇʨʠʤʽʪʢʘ 2. ʄʽʥʝʨʘʣʴʥʽ ʜʦʙʘʚʢʠ ʚʚʦʜʷʪʴʩʷ ʫ ʚʘʧʥʦ ʫ ʪʘʢʠʭ ʢʽʣʴʢʦʩʪʷʭ, ʱʦʙ 

ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʚʠʤʦʛʠ ʜʦ ʚʤʽʩʪʫ ʘʢʪʠʚʥʠʭ ʉʘʆ+ʄgʆ. 

ʇʨʠʤʽʪʢʘ 3. ɼʣʷ ʢʘʣʴʮʽʻʚʦʛʦ ʚʘʧʥʘ 3 ʩʦʨʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʮʽʣʝʡ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʚʤʽʩʪ ʥʝʧʦʛʘʰʝʥʠʭ ʟʝʨʝʥ ʜʦ 

20 %. 

 

 7.3 ɹʋɼɯɺɽʃʔʅʀʁ  ɻɯʇʉ: ʉʀʈʆɺʀʅɸ, ɺʀʈʆɹʅʀʎʊɺʆ, 

ɿɸʉʊʆʉʋɺɸʅʅʗ 

 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʛʽʧʩʦʚʠʭ ʚôʷʞʫʯʠʭ ʻ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ï ʛʽʧʩ, ʘʥʛʽʜʨʠʪ ʽ 

ʚʽʜʭʦʜʠ ʚʽʜ ʧʝʨʝʨʦʙʢʠ ʬʦʩʬʘʪʽʚ ʥʘ ʩʫʧʝʨʬʦʩʬʘʪ. 

ʆʩʥʦʚʥʠʤ ʛʽʧʩʦʚʠʤ ʚôʷʞʫʯʠʤ ʻ ʥʠʟʴʢʦ ʚʠʧʘʣʶʚʘʣʴʥʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʛʽʧʩ, 

ʷʢʠʡ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʝʧʣʦʚʦʶ ʦʙʨʦʙʢʦʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 100...180 Áʉ ʟ 

ʛʽʧʩʦʚʦʛʦ ʢʘʤʝʥʶ; ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʽʜʨʘʪʘʮʽʷ ʛʧ̔ʩʦʚʦʛʦ ʢʘʤʝʥʶ ʟʘ 

ʨʝʘʢʮʽʻʶ ʉʘSʆ4Ā2ʅ2ʆŸʉʘSʆ4Ā0,5ʅ2ʆ+1,5ʅ2ʆ   

ʊʝʧʣʦʚʫ ʦʙʨʦʙʢʫ ʛʽʧʩʦʚʦʛʦ ʢʘʤʝʥʶ ʧʨʦʚʦʜʷʪʴ ʫ ʚʘʨʠʣʴʥʠʭ ʢʘʟʘʥʘʭ, 

ʩʫʰʠʣʴʥʠʭ ʙʘʨʘʙʘʥʘʭ, ʰʘʭʪʦʚʠʭ ʤʣʠʥʘʭ, ʦʙʝʨʪʦʚʠʭ ʧʝʯʘʭ ʪʦʱʦ. ʋ 

ʟʘʪʚʝʨʜʽʣʦʤʫ ʩʪʘʥʽ ʮʝʡ ʛʽʧʩ ʤʘʻ ʥʝʚʝʣʠʢʫ ʤʽʮʥʽʩʪʴ. 

ɺʠʩʦʢʦʤʽʮʥʠʡ ʛʽʧʩ ʜʽʩʪʘʶʪʴ ʪʝʨʤʽʯʥʦʶ ʦʙʨʦʙʢʦʶ ʛʽʧʩʦʚʦʛʦ ʢʘʤʝʥʶ ʚ 

ʛʝʨʤʝʪʠʯʥʠʭ ʘʧʘʨʘʪʘʭ ʧʽʜ ʪʠʩʢʦʤ ʥʘʩʠʯʝʥʦʾ ʧʘʨʠ (ʚ ʘʚʪʦʢʣʘʚʘʭ ʧʽʜ ʪʠʩʢʦʤ 

0,15...0,3 ʄʇʘ) ʘʙʦ ʧʨʠ ʢʠʧôʷʪʽʥʥʽ ʫ ʚʦʜʥʠʭ ʨʦʟʯʠʥʘʭ ʜʝʷʢʠʭ ʩʦʣʝʡ ʟ 

ʥʘʩʪʫʧʥʠʤ ʧʨʦʩʫʰʫʚʘʥʥʷʤ ʪʘ ʨʦʟʤʝʣʶʚʘʥʥʷʤ. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʪʘʢʦʛʦ 

ʚôʷʞʫʯʦʛʦ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 70 ʄʇʘ. 
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ɺʠʩʦʢʦʚʠʧʘʣʶʚʘʣʴʥʠʡ ʛʽʧʩ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚʠʧʘʣʶʚʘʥʥʷʤ ʛʽʧʩʦʚʦʛʦ 

ʢʘʤʝʥʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 900...950 Áʉ; ʚʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʟ ʉʘSʆ4. 

ʊʘʢʠʡ ʛʽʧʩ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʫʜʽʚʝʣʴʥʦʛʦ ʪʫʞʘʚʽʻ ʽ ʪʚʝʨʜʝ ʥʝ ʧʦʚʽʣʴʥʽʰʝ, ʘʣʝ 

ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʽ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʚʠʱʽ ʱʦ ʟʫʤʦʚʣʶʻ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʧʽʜʣʦʛ, ʫ ʰʪʫʢʘʪʫʨʥʠʭ ʪʘ ʤʫʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʘʭ. 

ʇʨʦʮʝʩ ʪʚʝʨʜʽʥʥʷ ʚôʷʞʫʯʠʭ ʟʘ ʪʝʦʨʽʻʶ ʆ. ʆ. ɹʘʡʢʦʚʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ 

ʧʝʨʽʦʜʽʚ. ʇʝʨʰʠʡ ʧʝʨʽʦʜ ï ʧʽʜʛʦʪʦʚʯʠʡ, ʢʦʣʠ ʛʽʧʩ ʟʤʽʰʫʻʪʴʩʷ ʟ ʚʦʜʦʶ ʽ 

ʨʦʟʯʠʥʷʻʪʴʩʷ, ʥʘʧʽʚʚʦʜʥʠʡ ʛʽʧʩ ʛʽʜʨʘʪʫʻ ʽ ʧʝʨʝʭʦʜʠʪʴ ʫ ʜʚʦʚʦʜʥʠʡ 

ʩʽʨʯʘʥʦʢʠʩʣʠʡ ʢʘʣʴʮʽʡ ʟʘ ʨʝʘʢʮʽʻʶ  

ʉʘSʆ4Ā0,5ʅ2ʆ+1,5ʅ2ʆ = ʉʘSʆ4Ā2ʅ2ʆ 

ɼʨʫʛʠʡ ʧʝʨʽʦʜ ï ʧʝʨʽʦʜ ʢʦʣʦʾʜʘʮʽʾ (ʪʫʞʘʚʽʥʥʷ), ʢʦʣʠ ʥʦʚʦʫʪʚʦʨʝʥʥʷ 

ʧʝʨʝʭʦʜʷʪʴ ʫ ʨʦʟʯʠʥ ʫ ʞʝʣʝʧʦʜʽʙʥʦʤʫ ʚʠʛʣʷʜʽ; ʧʨʠ ʮʴʦʤʫ ʤʘʩʘ ʪʫʞʘʚʽʻ.  

ʋ ʪʨʝʪʴʦʤʫ ʧʝʨʽʦʜʽ (ʢʨʠʩʪʘʣʽʟʘʮʽʷ) ʢʦʣʦʾʜʥʽ ʯʘʩʪʠʥʢʠ ʜʚʦʚʦʜʥʦʛʦ ʛʽʧʩʫ 

ʧʝʨʝʢʨʠʩʪʘʣʽʟʫʶʪʴʩʷ ʫ ʚʝʣʠʢʽ ʢʨʠʩʪʘʣʠ, ʷʢʽ ʟʨʦʩʪʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʽ 

ʫʪʚʦʨʶʶʪʴ ʟʨʦʩʪʦʢ. 

ʊʝʦʨʝʪʠʯʥʦ ʜʣʷ ʛʽʜʨʘʪʘʮʽʾ ʥʘʧʽʚʚʦʜʥʦʛʦ ʛʽʧʩʫ ʧʦʪʨʽʙʥʦ 18,6 % ʚʦʜʠ ʜʦ 

ʤʘʩʠ ʛʽʧʩʫ, ʘʣʝ ʧʨʘʢʪʠʯʥʦ ʙʫʜʽʚʝʣʴʥʠʡ ʛʽʧʩ ʧʦʪʨʝʙʫʻ 50...70 % ʚʦʜʠ ʜʣʷ 

ʦʜʝʨʞʘʥʥʷ ʪʽʩʪʘ ʥʦʨʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ. ɺʠʩʦʢʦʤʽʮʥʠʡ ʛʽʧʩ ʤʘʻ ʚʦʜʦʧʦʪʨʝʙʫ 

30...40 %. ʊʦʤʫ ʚʩʽ ʛʽʧʩʦʚʽ ʚʠʨʦʙʠ ʤʘʶʪʴ ʚʝʣʠʢʫ ʧʦʨʠʩʪʽʩʪʴ. 

 

 7.4 ʆʉʅʆɺʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹʋɼɯɺɽʃʔʅʆɻʆ ɻɯʇʉʋ 

 

ɹʫʜʽʚʝʣʴʥʠʡ ʛʽʧʩ ï ʮʝ ʧʦʨʦʰʦʢ ʙʽʣʦʛʦ
 
ʢʦʣʴʦʨʫ ʟ ʥʘʩʠʧʥʦʶ ʱʽʣʴʥʽʩʪʶ 

800...1100 ʢʛ/ʤ
3
 ʫ ʧʫʭʢʦʤʫ ʩʪʘʥʽ; ɟ = 2600...2750 ʢʛ/ʤ

3
. 

ʋʤʦʚʥʝ ʧʦʟʥʘʯʝʥʥʷ ʛʽʧʩʦʚʦʛʦ ʚôʷʞʫʯʦʛʦ ʧʦʚʠʥʥʝ ʩʢʣʘʜʘʪʠʩʷ ʽʟ ʧʝʨʰʠʭ 

ʣʽʪʝʨ ʥʘʡʤʝʥʫʚʘʥʥʷ ʛʽʧʩʦʚʦʛʦ ʚôʷʞʫʯʦʛʦ, ʤʘʨʢʠ ʚôʷʞʫʯʦʛʦ, ʽʥʜʝʢʩʫ ʪʝʨʤʽʥʫ 

ʪʫʞʘʚʣʝʥʥʷ, ʽʥʜʝʢʩʫ ʪʦʥʠʥʠ ʧʦʤʝʣʫ, ʧʦʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʫ. 

 ʄʽʮʥʽʩʪʴ ʛʽʧʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʟʨʘʟʢʽʚ-

ʙʘʣʦʯʦʢ ʨʦʟʤʽʨʦʤ 40Ĭ40Ĭ160 ʤʤ, ʷʢʽ ʧʦʧʝʨʝʜʥʴʦ ʚʠʧʨʦʙʦʚʫʶʪʴ ʥʘ ʚʠʛʠʥ ʯʝʨʝʟ 

2 ʛʦʜ. ʧʽʩʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟ ʛʽʧʩʦʚʦʛʦ ʪʽʩʪʘ ʥʦʨʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ (ʨʠʩ. 7.4.1). ɿʘ 

ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʽ ʚʠʛʠʥ ʚʩʪʘʥʦʚʣʝʥʦ ʤʘʨʢʠ ʛʽʧʩʫ (ʪʘʙʣ.7.4); ʜʣʷ 

ʚʠʩʦʢʦʤʽʮʥʦʛʦ ʛʽʧʩʫ Rʩʪ=25...30 ʄʇʘ. 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 7.4.1 ɿʨʘʟʢʠ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʛʽʧʩʫ: ʘ ï ʚʠʧʨʦʙʫʚʘʥʥʷ ʙʘʣʦʯʢʠ ʥʘ   

ʚʠʛʠʥ; ʙ ï ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘʧʽʙʘʣʦʯʦʢ ʥʘ ʩʪʠʩʢ 
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ʊʘʙʣʠʮʷ 7.4  

ʄʘʨʢʠ ʙʫʜʽʚʝʣʴʥʦʛʦ ʛʽʧʩʫ 

ʄʘʨʢʘ 

 

Rʩʪ, ʄʇʘ 

ʥʝ ʤʝʥʰʝ 

ʥʽʞ 

Rʚʠʛ, ʄʇʘ 

ʥʝ ʤʝʥʰʝ 

ʥʽʞ 

ʄʘʨʢʘ 

 

Rʩʪ, ʄʇʘ 

ʥʝ ʤʝʥʰʝ 

ʥʽʞ 

Rʚʠʛ , ʄʇʘ, 

ʥʝ ʤʝʥʰʝ ʥʽʞ 

 

ɻ-2 2 1,2 ɻ-9 9 4,2 

ɻ-3 3 1,8 ɻ-10 10 4,5 

ɻ-4 4 2,0 ɻ-13 13 5,5 

ɻ-5 5 2,5 ɻ-16 16 6,0 

ɻ-6 6 3,0 ɻ-19 19 6,5 

ɻ-7 7 3,5 ɻ-22 22 7,0 

ɻ-8 8 3,85 ɻ-25 25 8,0 

 

ʉʪʨʦʢʠ ʪʫʞʘʚʽʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʥʘ ʧʨʠʣʘʜʽ ɺʽʢʘ ʟʘ ʛʣʠʙʠʥʦʶ ʧʨʦʥʠʢʥʝʥʥʷ 

ʛʦʣʢʠ ʚ ʪʽʩʪʦ. ɿʘ ʩʪʨʦʢʘʤʠ ʪʫʞʘʚʽʥʥʷ ʛʽʧʩʦʚʽ ʚôʷʞʫʯʽ ʨʝʯʦʚʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʛʨʫʧʠ:  

ɸ ï ʰʚʠʜʢʦʛʦ ʪʚʝʨʜʥʝʥʥʷ (ʧʦʯʘʪʦʢ ʪʫʞʘʚʣʝʥʥʷ ʯʝʨʝʟ 2 ʭʚ. ʽ ʢʽʥʝʮʴ ʥʝ 

ʧʽʟʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 15 ʭʚ.);  

ɹ ï ʥʦʨʤʘʣʴʥʦʛʦ ʪʚʝʨʜʥʝʥʥʷ (ʚʽʜʧʦʚʽʜʥʦ 6 ʽ ɿ0 ʭʚ.);  

ɺ ï ʧʦʚʽʣʴʥʦʛʦ ʪʚʝʨʜʥʝʥʥʷ ʟ ʧʦʯʘʪʢʦʤ ʪʫʞʘʚʣʝʥʥʷ ʥʝ ʨʘʥʽʰʝ 20 ʭʚ., 

ʟʘʢʽʥʯʝʥʥʷ ʪʫʞʘʚʽʥʥʷ ʥʝ ʥʦʨʤʫʻʪʴʩʷ.  

ʋ ʛʽʧʩ ʽʥʦʜʽ ʚʚʦʜʷʪʴ ʩʧʦʚʽʣʴʥʶʚʘʯʽ ʪʫʞʘʚʽʥʥʷ ï ʪʚʘʨʠʥʥʠʡ ʢʣʝʡ ʘʙʦ ʃʉʊ 

(ʣʽʛʥʦʩʫʣʴʬʦʥʘʪ ʪʝʭʥʽʯʥʠʡ) ʘʙʦ ʧʨʠʩʢʦʨʶʚʘʯʽ ʪʚʝʨʜʽʥʥʷ ï ʢʫʭʦʥʥʘ ʩʽʣʴ, 

ʧʨʠʨʦʜʥʠʡ ʛʽʧʩ ʪʦʱʦ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʥʠʥʠ ʧʦʤʝʣʫ ʛʽʧʩʦʚʽ ʚôʷʞʫʯʽ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ 

ʢʣʘʩʠ: ʛʨʫʙʦʛʦ ʧʦʤʝʣʫ ï ɯ, ʩʝʨʝʜʥʴʦʛʦ ʧʦʤʝʣʫ ï ɯɯ, ʪʦʥʢʦʛʦ ʧʦʤʝʣʫ ï ɯɯɯ. 

ʇʨʠ ʪʚʝʨʜʽʥʽ ʛʽʧʩ ʨʦʟʰʠʨʶʻʪʴʩʷ ʚ ʦʙôʻʤʽ ʜʦ 1 %, ʟʘʚʜʷʢʠ ʯʦʤʫ ʛʽʧʩʦʚʽ 

ʚʽʜʣʠʚʢʠ ʜʦʙʨʝ ʟʘʧʦʚʥʶʶʪʴ ʬʦʨʤʫ ʽ ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ ʥʝ ʫʪʚʦʨʶʶʪʴ ʪʨʽʱʠʥ. 

ɿʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.7-82-99 Ăɺôʷʞʫʯʽ ʛʽʧʩʦʚʽò ʤʘʨʢʘ ʛʽʧʩʦʚʦʛʦ ʚôʷʞʫʯʦʛʦ 

ʤʘʻ ʚʠʛʣʷʜ ɻɺ ɻ-5-ɸ-ɯ ɼʉʊʋ ɹ ɺ.2.7-82-99 ï ʛʽʧʩʦʚʝ ʚôʷʞʫʯʝ ʤʘʨʢʠ ʧʦ ʤʽʮʥʦʩʪʽ 

5, ʰʚʠʜʢʦʛʦ ʪʚʝʨʜʥʝʥʥʷ, ʛʨʫʙʦʛʦ ʧʦʤʝʣʫ.  

ɿʘʩʪʦʩʦʚʫʶʪʴ ʛʽʧʩʦʚʽ ʚôʷʞʫʯʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʽʧʩʦʚʦʾ ʰʪʫʢʘʪʫʨʢʠ, 

ʧʝʨʝʛʦʨʦʜʢʦʚʠʭ ʧʣʠʪ ʽ ʧʘʥʝʣʝʡ, ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʭ ʧʣʠʪ, ʜʝʢʦʨʘʪʠʚʥʠʭ ʪʘ ʽʥʰʠʭ 

ʚʠʨʦʙʽʚ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ, ʜʝ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʝ ʙʽʣʴʰʝ 65 %. 

ɺʠʨʦʙʠ ʟ ʛʽʧʩʫ ʣʝʛʢʽ, ʚʦʛʥʝʪʨʠʚʢʽ, ʘʣʝ ʤʽʮʥʽʩʪʴ ʾʭ ʥʝʚʝʣʠʢʘ. 

ʊʨʘʥʩʧʦʨʪʫʶʪʴ ʛʽʧʩʦʚʽ ʚôʷʞʫʯʽ ʫ ʤʽʰʢʘʭ ʘʙʦ ʥʘʚʘʣʦʤ ʚ ʘʚʪʦʤʘʰʠʥʘʭ, 

ʚʘʛʦʥʘʭ, ʥʘʜʽʡʥʦ ʟʘʭʠʱʘʶʯʠ ʚʽʜ ʚʦʣʦʛʠ. ɻʽʧʩ ʜʦʚʛʦ ʥʝ ʟʙʝʨʽʛʘʶʪʴ ʪʦʤʫ, ʱʦ 

ʘʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʰʚʠʜʢʦ ʟʥʠʞʫʻʪʴʩʷ. 
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 7.5 ʄɸɻʅɽɿɯɸʃʔʅɯ ɺôʗɾʋʏɯ ʈɽʏʆɺʀʅʀ 

 

ʄʘʛʥʝʟʽʘʣʴʥʽ ʚ'ʷʞʫʯʽ ʨʝʯʦʚʠʥʠ (ʢʘʫʩʪʠʯʥʠʡ ʤʘʛʥʝʟʠʪ ʽ ʢʘʫʩʪʠʯʥʠʡ 

ʜʦʣʦʤʽʪ) ï ʮʝ ʪʦʥʢʦʤʝʣʝʥʽ ʧʦʨʦʰʢʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʢʩʠʜʫ ʤʘʛʥʽʶ. 

ʂʘʫʩʪʠʯʥʠʡ ʤʘʛʥʝʟʠʪ ʟʜʦʙʫʚʘʶʪʴ ʽʟ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʤʘʛʥʝʟʠʪʫ ʄgʉʆ3. 

ʄʘʛʥʝʟʠʪ ʚʠʧʘʣʶʶʪʴ ʫ ʧʝʯʘʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 700é800 Áʉ ʜʦ ʧʦʚʥʦʛʦ 

ʨʦʟʢʣʘʜʘʥʥʷ ʄgʉʆ3 = ʄgʆ+ʉʆ2 ʟ ʥʘʩʪʫʧʥʠʤ ʧʦʜʨʽʙʥʝʥʥʷʤ. 

ʂʘʫʩʪʠʯʥʠʡ ʜʦʣʦʤʽʪ ʦʜʝʨʞʫʶʪʴ ʧʨʠ ʚʠʧʘʣʶʚʘʥʥʽ ʟ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ 

ʜʦʣʦʤʽʪʫ ʉʘʉʆ3Țʄgʉʆ3. 

ʄʘʛʥʝʟʽʘʣʴʥʽ ʚ'ʷʞʫʯʽ ʟʘʤʽʰʫʶʪʴ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ ʭʣʦʨʠʜʫ ʤʘʛʥʽʶ ʘʙʦ 

ʽʥʰʠʭ ʤʘʛʥʝʟʽʘʣʴʥʠʭ ʩʦʣʝʡ. ʇʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ ʤʘʛʥʝʟʽʘʣʴʥʠʭ ʚ'ʷʞʫʯʠʭ ʥʝ 

ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 20 ʭʚ., ʘ ʢʽʥʝʮʴ ï ʥʝ ʧʽʟʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 6 ʛʦʜʠʥ ʟ ʧʦʯʘʪʢʫ 

ʟʘʤʽʰʫʚʘʥʥʷ. ʄʘʨʢʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ Rʩʪ. ʄʘʛʥʝʟʽʘʣʴʥʽ ʚ'ʷʞʫʯʽ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ (60...100 ʄʇʘ) ʽ ʤʽʮʥʦ ʟʯʽʧʣʶʶʪʴʩʷ ʟ ʪʠʨʩʦʶ, ʫʪʚʦʨʶʶʯʠ 

ʢʩʠʣʦʣʽʪ, ʽ ʜʝʨʝʚʥʦʶ ʩʪʨʫʞʢʦʶ, ʫʪʚʦʨʶʶʯʠ ʬʽʙʨʦʣʽʪ, ʮʽ ʤʘʪʝʨʽʘʣʠ 

ʟʘʩʪʦʩʦʚʫʶʩʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʽʜʣʦʛ, ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʣʠʪ, ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ 

ʚʠʨʦʙʽʚ. 

 

 7.6 ʈɯɼʂɽ ʉʂʃʆ ɯ ʂʀʉʃʆʊʆʊʈʀɺʂʀʁ ʎɽʄɽʅʊ 

 

ʈʽʜʢʝ ʩʢʣʦ ï ʮʝ ʢʦʣʦʾʜʥʠʡ ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʩʠʣʽʢʘʪʫ ʥʘʪʨʽʶ (Na2OȚnSiO2) 

ʘʙʦ ʢʘʣʽʶ (ʂ2OȚnSiO2) ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ. ʏʠʩʪʠʡ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʽ 

ʢʘʣʴʮʠʥʦʚʘʥʫ ʩʦʜʫ (Na2ʉʆʟ) ʘʙʦ ʧʦʪʘʰ (ʂ2ʉʆʟ) ʨʦʟʧʣʘʚʣʷʶʪʴ ʫ ʩʢʣʦʚʘʨʥʽʡ 

ʧʝʯʽ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1300...1400 Áʉ, ʧʦʪʽʤ ʩʢʣʦʤʘʩʫ ʰʚʠʜʢʦ ʦʭʦʣʦʜʞʫʶʪʴ, 

ʚʦʥʘ ʪʚʝʨʜʥʝ ʽ ʫʪʚʦʨʶʻ ʛʨʫʜʢʠ ʘ ʞʦʚʪʫʚʘʪʠʤ, ʙʣʘʢʠʪʥʫʚʘʪʠʤ ʯʠ ʟʝʣʝʥʢʫʚʘʪʠʤ 

ʚʽʜʪʽʥʢʦʤ (ʩʠʣʽʢʘʪ-ʙʨʠʣʘ). ʎʽ ʛʨʫʜʢʠ ʚ ʘʚʪʦʢʣʘʚʽ ʧʽʜ ʜʽʻʶ ʥʘʨʠ, ʪʠʩʢʫ 

0,4...0,7 ʄʇʘ ʽ ʪʝʤʧʝʨʘʪʫʨʠ 150 Áʉ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʨʦʟʧʣʘʚ, ʷʢʠʡ ʽ 

ʥʘʟʠʚʘʶʪʴ ʨʽʜʢʠʤ ʩʢʣʦʤ. ʈʽʜʢʝ ʩʢʣʦ ʥʦʨʤʘʣʴʥʦ ʪʚʝʨʜʥʝ ʽ ʥʘʜʽʡʥʦ ʩʣʫʞʠʪʴ ʚ 

ʚʠʨʦʙʘʭ, ʷʢʽ ʥʝ ʟʘʟʥʘʶʪʴ ʪʨʠʚʘʣʦʾ ʜʽʾ ʚʦʜʠ, ʣʫʛʽʚ ʪʘ ʬʦʩʬʦʨʥʦʾ ʬʪʦʨʠʩʪʦ- ʪʘ 

ʢʨʝʤʥʝʬʪʦʨʠʩʪʦʚʦʜʥʝʚʦʾ ʢʠʩʣʦʪ. ʈʽʜʢʝ ʩʢʣʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʨʦʙʥʠʮʪʚʽ 

ʚʦʛʥʝʪʨʠʚʢʠʭ ʽ ʩʠʣʽʢʘʪʥʠʭ ʬʘʨʙ, ʢʠʩʣʦʪʦ- ʪʘ ʞʘʨʦʩʪʽʡʢʠʭ ʙʝʪʦʥʽʚ, ʜʣʷ 

ʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʽʚ (ʩʠʣʽʢʘʪʠʟʘʮʽʷ). 

ʂʠʩʣʦʪʦʪʨʠʚʢʠʡ ʮʝʤʝʥʪ ï ʪʦʥʢʦʧʦʜʨʽʙʥʝʥʘ ʩʫʤʽʰ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ 

(ʧʦʥʘʜ 70 %) ʽ ʢʨʝʤʥʝʬʪʦʨʠʜʫ ʥʘʛʨʽʶ (Na2SiF6 (4...6 %) ʟ ʨʽʜʢʠʤ ʩʢʣʦʤ. ʇʦʯʘʪʦʢ 

ʪʫʞʘʚʽʥʥʷ ʥʘʩʪʘʻ ʥʝ ʨʘʥʽʰʝ, ʷʢ ʯʝʨʝʟ 30 ʭʚ., ʘ ʢʽʥʝʮʴ ï ʥʝ ʧʽʟʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 

6 ʛʦʜ. ʟ ʧʦʯʘʪʢʫ ʟʘʤʽʰʫʚʘʥʥʷ. 

ʂʠʩʣʦʪʦʪʨʠʚʢʠʡ ʮʝʤʝʥʪ ʥʝ ʚʦʜʦʩʪʽʡʢʠʡ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʢʠʩʣʦʪʦʩʪʽʡʢʠʭ ʨʦʟʯʠʥʽʚ ʽ ʙʝʪʦʥʽʚ. 

 

 7.7 ɻɯɼʈɸɺʃɯʏʅɽ ɺɸʇʅʆ 

 

ɻʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ ï ʧʨʦʜʫʢʪ ʚʠʧʘʣʶʚʘʥʥʷ ʤʝʨʛʝʣʠʩʪʠʭ ʚʘʧʥʷʢʽʚ, ʱʦ 

ʤʽʩʪʷʪʴ 6...20 % ʛʣʠʥʷʥʠʭ ʜʦʤʽʰʦʢ. ɺʠʧʘʣʶʶʪʴ ʚʘʧʥʷʢʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

900...1100 Áʉ ʫ ʰʘʭʪʥʠʭ ʧʝʯʘʭ. ɿʘ ʮʝʡ ʯʘʩ ʢʨʽʤ ʉʘʆ ʫʪʚʦʨʶʶʪʴʩʷ ʦʢʩʠʜʠ 
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ʢʨʝʤʥʽʶ SiO2 ʟʘʣʽʟʘ Fʝ2ʆ3, ʘʣʶʤʽʥʽʶ ɸl2ʆ3 ʪʘ ʾʭʥʽ ʩʧʦʣʫʢʠ: ʩʠʣʽʢʘʪʠ 2ʉʘʆȚSʽʆ2, 

ʘʣʶʤʽʥʘʪʠ 2ʉʘʆȚɸ12ʆ3 ʽ ʬʝʨʠʪʠ 2ʉʘO Fʝ2ʆ3 ʢʘʣʴʮʽʶ, ʷʢʽ ʥʘʜʘʶʪʴ ʚʘʧʥʫ 

ʟʜʘʪʥʽʩʪʴ ʪʚʝʨʜʥʫʪʠ ʫ ʚʦʜ ̔

ɻʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ ʧʽʜ ʜʽʻʶ ʚʦʜʠ ʛʘʩʠʪʴʩʷ ʽ ʧʦʯʠʥʘʻ ʪʚʝʨʜʥʫʪʠ ʥʘ ʧʦʚʽʪʨʽ, 

ʘ ʧʨʦʜʦʚʞʫʻ ʫ ʚʦʜʽ. 

ɻʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʥʝʛʘʰʝʥʦʛʦ ʧʦʤʝʣʝʥʦʛʦ 

ʧʦʨʦʰʢʫ; ʧʦʯʘʪʦʢ ʪʚʝʨʜʽʥʥʷ ï 0,5, ʢʽʥʝʮʴ ï 8...16 ʛʦʜ. ɻʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ 

ʚʠʧʨʦʙʦʚʫʶʪʴ ʥʘ ʩʪʠʩʢ ʥʘ ʟʨʘʟʢʘʭ - ʢʫʙʠʢʘʭ ʨʦʟʤʽʨʦʤ 70,7Ĭ70,7Ĭ70,7 ʤʤ ʯʝʨʝʟ 

28 ʜʽʙ ʪʚʝʨʜʽʥʥʷ; Rʉʊ = 2...10 ʄʇʘ. 

ɿ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʚʘʥʥʘ ʛʦʪʫʶʪʴ ʤʫʨʫʚʘʣʴʥʽ ʪʘ ʰʪʫʢʘʪʫʨʥʽ ʨʦʟʯʠʥʠ, ʙʝʪʦʥʠ 

ʥʝʚʠʩʦʢʠʭ ʢʣʘʩʽʚ ʤʽʮʥʦʩʪʽ. ʊʨʘʥʩʧʦʨʪʫʶʪʴ ʛʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ ʫ ʟʘʢʨʠʪʠʭ 

ʻʤʥʦʩʪʷʭ, ʟʙʝʨʽʛʘʶʪʴ ʫ ʩʫʭʠʭ ʧʨʠʤʽʱʝʥʥʷ. 

 

 7.8 ɺʀʈʆɹʅʀʎʊɺʆ ʇʆʈʊʃɸʅɼʎɽʄɽʅʊʋ  

 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ï ʮʝ ʛʽʜʨʘʚʣʽʯʥʘ ʚ'ʷʞʫʯʘ ʨʝʯʦʚʠʥʘ, ʦʜʝʨʞʘʥʘ ʪʦʥʢʠʤ 

ʧʦʜʨʽʙʥʝʥʥʷʤ ʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʟ ʛʽʧʩʦʤ ʪʘ ʽʥʰʠʤʠ ʜʦʙʘʚʢʘʤʠ. ʂʣʽʥʢʝʨ ï 

ʩʧʝʯʝʥʠʡ ʧʨʦʜʫʢʪ, ʨʝʟʫʣʴʪʘʪ ʚʠʧʘʣʶʚʘʥʥʷ ʜʦ ʩʧʽʢʘʥʥʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

1450é1500 Áʉ ʦʜʥʦʨʽʜʥʦʾ ʩʫʤʽʰʽ ʚʘʧʥʷʢʫ ʽ ʛʣʠʥʠ ʘʙʦ ʧʨʠʨʦʜʥʠʭ ʤʝʨʛʝʣʽʚ ʟ 

ʛʣʠʥʷʩʪʠʤʠ ʜʦʤʽʰʢʘʤʠ ʙʽʣʴʰʝ 20 %. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʢʣʽʥʢʝʨʫ ʪʘʢʠʡ: ʉʘʆ ï 

63é68 %, ɸl2ʆ3 ï 4é8 %, Sʽʆ2 ï 19é24 %, Fʝ2O3, ï 2é6 %. ʁʦʛʦ ʟʘʜʦʚʦʣʴʥʷʻ 

ʩʫʤʽʰ ʟ 75é78 % ʚʘʧʥʷʢʫ ʽ 25é22 % ʛʣʠʥʠ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʮʝʤʝʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: ʚʠʜʦʙʫʚʘʥʥʷ 

ʩʠʨʦʚʠʥʠ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʤʽʰʽ, ʚʠʧʘʣʶʚʘʥʥʷ ʜʦ ʩʧʽʢʘʥʥʷ ʚ ʢʣʽʥʢʝʨ, 

ʦʭʦʣʦʜʞʝʥʥʷ ʽ ʨʦʟʤʝʣʶʚʘʥʥʷ ʢʣʽʥʢʝʨʫ ʟ ʛʽʧʩʦʤ ʽ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʘʚʢʘʤʠ, 

ʧʨʠʡʤʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʮʝʤʝʥʪʫ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʧʽʜʛʦʪʦʚʢʠ ʩʠʨʦʚʠʥʥʦʾ ʩʫʤʽʰʽ ʮʝʤʝʥʪ ʚʠʨʦʙʣʷʶʪʴʩʷ ʪʨʴʦʤʘ 

ʩʧʦʩʦʙʘʤʠ: ʤʦʢʨʠʤ, ʩʫʭʠʤ ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʤ. 

ʄʦʢʨʠʡ ʩʧʦʩʽʙ (ʨʠʩ. 7.8) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʤôʷʢʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ 

ʧʦʜʨʽʙʥʶʶʪʴ ʽ ʟʤʽʰʫʶʪʴ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ (36...42 %) ʫ ʚʠʛʣʷʜʽ ʰʣʘʤʫ. 

ʐʣʘʤ ʛʦʪʫʶʪʴ ʫ ʢʫʣʴʦʚʦʤʫ ʤʣʠʥʽ, ʢʫʜʠ ʧʦʜʘʶʪʴ ʧʦʜʨʽʙʥʝʥʠʡ ʽ ʚʽʜʜʦʟʦʚʘʥʠʡ 

ʚʘʧʥʷʢ ʽ ʚʦʜʥʫ ʩʫʩʧʝʥʟʽʶ ʛʣʠʥʠ. ɯʟ ʤʣʠʥʽʚ ʰʣʘʤ ʧʦʜʘʶʪʴ ʫ ʰʣʘʤ-ʙʘʩʝʡʥ, ʜʝ 

ʢʦʨʠʛʫʶʪʴ ʡʦʛʦ ʩʢʣʘʜ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʥʦʨʽʜʥʽʩʪʴ. ɼʘʣʽ ʰʣʘʤ ʥʘʜʭʦʜʠʪʴ ʚ 

ʦʙʝʨʪʦʚʫ ʧʽʯ ï ʤʝʪʘʣʝʚʠʡ ʮʠʣʽʥʜʨ ʜʽʘʤʝʪʨʦʤ 5...7 ʽ 60...230 ʤ ʟʘʚʜʦʚʞʢʠ 

ʚʩʝʨʝʜʠʥʽ ʬʫʪʝʨʦʚʘʥʠʡ ʚʦʛʥʝʪʨʠʚʢʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʇʽʯ ʦʙʝʨʪʘʻʪʴʩʷ, ʽ ʰʣʘʤ 

ʨʫʭʘʻʪʴʩʷ ʚʥʠʟ, ʜʝ ʡʦʛʦ ʟʫʩʪʨʽʯʘʻ ʬʘʢʝʣ ʧʘʣʠʚʘ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʠ 500...750 Áʉ 

ʟʛʦʨʷʶʪʴ ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ ʽ ʧʦʯʠʥʘʻʪʴʩʷ ʜʝʛʽʜʨʘʪʘʮʽʷ, ʫʪʚʦʨʶʶʪʴʩʷ ʛʨʫʜʢʠ, 

ʷʢʽ ʧʦʪʽʤ ʨʦʟʧʘʜʘʶʪʴʩʷ ʫ ʧʦʨʦʰʦʢ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʚʠʱʝ 750...800 Áʉ ʦʢʨʝʤʽ 

ʯʘʩʪʠʥʢʠ ʧʦʨʦʰʢʫ ʟʯʽʧʣʶʶʪʴʩʷ ʚ ʛʨʘʥʫʣʠ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 900...1000 Áʉ 

ʚʠʜʽʣʷʶʪʴʩʷ ʦʢʩʠʜʠ ʢʘʣʴʮʽʶ, ʷʢʽ ʚʩʪʫʧʘʶʪʴ ʫ ʨʝʘʢʮʽʾ ʟ ʛʣʠʥʦʟʝʤʦʤ, ʦʢʩʠʜʦʤ 

ʟʘʣʽʟʘ ʽ ʢʨʝʤʥʝʟʝʤʦʤ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 1200...1250 Áʉ ʫʪʚʦʨʶʶʪʴʩʷ ʦʩʥʦʚʥʽ 

ʤʽʥʝʨʘʣʠ ʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ: ʜʚʦʢʘʣʴʮʽʻʚʠʡ ʩʠʣʽʢʘʪ 2ʉʘʆĀSʽʆ2 (ʙʝʣʽʪ), 

ʪʨʠʢʘʣʴʮʽʻʚʠʡ ʩʠʣʽʢʘʪ 3ʉʘʆȚSʽʆ2 (ʘʣʽʪ), ʪʨʠʢʘʣʴʮʽʻʚʠʡ ʘʣʶʤʽʥʘʪ 3ʉʘʆĀɸl2ʆʟ, 

ʯʦʪʠʨʠʢʘʣʴʮʽʻʚʠʡ ʘʣʶʤʦʬʝʨʠʪ 4ʉʘʆȚɸl2ʆ3ȚFe2O3. ʉʢʦʨʦʯʝʥʠʡ ʫʤʦʚʥʠʡ ʟʘʧʠʩ 
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ʮʠʭ ʤʽʥʝʨʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʪʘʢʠʡ: ʉ2S, ʉ3S, ʉ3ɸ, ʉ3ɸF. ɺʤʽʩʪ ʮʠʭ ʤʽʥʝʨʘʣʽʚ ʫ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʤʫ ʢʣʽʥʢʝʨʽ: ʉ2S ï 45...60, ʉ2S ï 20...30, ʉ3ɸ ï 4...34, ʉ3ɸF ï 

10...18 %. 

 

 

 

ʈʠʩ. 7.8. ʊʝʭʥʦʣʦʛʽʯʥʘ 

ʩʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ 

ʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤ:  

1 ï ʙʫʥʢʝʨ ʜʣʷ ʚʘʧʥʷʢʫ;  

2 ï ʜʨʦʙʘʨʢʘ ʜʣʷ ʚʘʧʥʷʢʫ;  

3 ï ʚʘʛʦʥʝʪʢʘ ʟ ʛʣʠʥʦʶ; 

4 ï ʜʦʟʘʪʦʨ ʜʣʷ ʚʦʜʠ;  

5 ï ʙʘʩʝʡʥ-ʙʦʚʪʘʥʢʘ;  

6 ï ʤʣʠʥ ʜʣʷ ʩʠʨʦʚʠʥʠ;  

7 ï ʰʣʘʤ-ʙʘʩʝʡʥ;  

8 ï ʦʙʝʨʪʦʚʘ ʧʽʯ;  

9 ï ʬʦʨʩʫʥʢʘ ʜʣʷ ʧʘʣʠʚʘ; 

10 ï ʩʢʣʘʜ ʢʣʽʥʢʝʨʫ;  

11 ï ʜʨʦʙʘʨʢʘ ʜʣʷ ʛʽʧʩʫ; 

12 ï ʩʢʣʘʜ ʛʽʧʩʦʚʦʛʦ 

ʢʘʤʝʥʶ; 13 ï ʢʫʣʴʦʚʠʡ 

ʤʣʠʥ; 14 ï ʩʠʣʦʩʠ ʜʣʷ 

ʮʝʤʝʥʪʫ;  

15 ï ʧʘʢʫʚʘʣʴʥʘ ʤʘʰʠʥʘ; 

16 ï ʚʘʛʦʥʠ ʟ ʮʝʤʝʥʪʦʤ. 

 

ʂʦʞʥʠʡ ʽʟ ʢʣʽʥʢʝʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʤʘʻ ʩʚʦʻʨʽʜʥʠʡ ʚʧʣʠʚ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʮʝʤʝʥʪʫ. ʊʨʠʢʘʣʴʮʽʻʚʠʡ ʩʠʣʽʢʘʪ ʚʠʟʥʘʯʘʻ ʰʚʠʜʢʽʩʪʴ ʪʚʝʨʜʽʥʥʷ; ʧʨʠ ʪʚʝʨʜʽʥʥʽ 

ʚʠʜʽʣʷʻ ʙʘʛʘʪʦ ʪʝʧʣʦʪʠ, ʥʘʙʠʨʘʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʫ ʧʝʨʰʽ ʜʥʽ. ɼʚʦʢʘʣʴʮʽʻʚʠʡ 

ʩʠʣʽʢʘʪ ʧʦʚʽʣʴʥʦ ʪʚʝʨʜʥʝ, ʚʠʜʽʣʷʻ ʤʘʣʦ ʪʝʧʣʦʪʠ. ʇʨʦʜʫʢʪ ʪʚʝʨʜʽʥʥʷ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʦʛʦ ʤʽʩʷʮʷ ʤʘʻ ʥʝʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ, ʘʣʝ ʥʘ ʧʽʟʥʽʭ ʩʪʘʜʽʷʭ ʩʪʘʻ ʚʠʩʦʢʦʤʽʮʥʠʤ. 

ʊʨʠʢʘʣʴʮʽʻʚʠʡ ʘʣʶʤʽʥʘʪ ʫ ʧʝʨʰʫ ʜʦʙʫ ʚʠʜʽʣʷʻ ʥʘʡʙʽʣʴʰʝ ʪʝʧʣʦʪʠ ʽ ʰʚʠʜʢʦ 

ʪʚʝʨʜʽʻ, ʤʘʻ ʥʠʟʴʢʫ ʤʽʮʥʽʩʪʴ ʽ ʥʠʟʴʢʫ ʩʪʽʡʢʽʩʪʴ ʧʨʦʪʠ ʜʽʾ ʩʽʨʯʘʥʦʢʠʩʣʠʭ ʩʧʦʣʫʢ. 

ʏʦʪʠʨʠʢʘʣʴʮʽʻʚʠʡ ʘʣʶʤʦʬʝʨʠʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʨʥʠʤ ʚʠʜʽʣʝʥʥʷʤ 

ʪʝʧʣʦʪʠ, ʪʚʝʨʜʽʻ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʘʣʽʪ ʘʣʝ ʰʚʠʜʰʝ, ʥʽʞ ʙʝʣʽʪ. ɺʨʘʭʦʚʫʶʯʠ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʥʝʨʘʣʽʚ, 

ʤʦʞʥʘ ʦʜʝʨʞʫʚʘʪʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʟ ʨʽʟʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʂʣʽʥʢʝʨ ï ʛʨʘʥʫʣʠ ʩʽʨʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʨʦʟʤʽʨʦʤ 15...25 ʤʤ ï 

ʥʘʧʨʘʚʣʷʻʪʴʩʷ ʟ ʧʝʯʽ ʚ ʭʦʣʦʜʠʣʴʥʠʢ, ʘ ʧʦʪʽʤ ʥʘ ʩʢʣʘʜ, ʜʝ ʡʦʛʦ ʚʠʪʨʠʤʫʶʪʴ 

ʦʜʠʥ-ʜʚʘ ʪʠʞʥʽ; ʟʘ ʮʝʡ ʯʘʩ ʚʽʣʴʥʠʡ ʦʢʩʠʜ ʢʘʣʴʮʽʶ ʛʘʩʠʪʴʩʷ ʚʦʣʦʛʦʶ ʧʦʚʽʪʨʷ. 

ʂʣʽʥʢʝʨ ʧʦʜʨʽʙʥʶʶʪʴ ʚ ʢʫʣʴʦʚʠʭ ʤʣʠʥʘʭ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʜʘʶʯʠ ʛʽʧʩʦʚʠʡ 

ʢʘʤʽʥʴ (2...5 %) ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʦʢʽʚ ʪʫʞʘʚʽʥʥʷ, ʘ ʽʥʦʜʽ ʡ ʜʦʙʘʚʢʠ. ɯʟ ʤʣʠʥʽʚ 

ʮʝʤʝʥʪ ʧʦʜʘʶʪʴ ʫ ʩʠʣʦʩʠ. ʟʚʽʜʢʠ ʚʽʜʚʘʥʪʘʞʫʶʪʴ ʟʘʤʦʚʥʠʢʘʤ. 
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ʉʫʭʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʫʭʽ ʚʘʧʥʷʢʠ ʽ ʛʣʠʥʠ ʧʦʜʨʽʙʥʶʶʪʴ 

ʩʧʦʯʘʪʢʫ ʦʢʨʝʤʦ, ʘ ʧʦʪʽʤ ʨʘʟʦʤ ʫ ʤʣʠʥʘʭ. ʉʠʨʦʚʠʥʥʝ ʙʦʨʦʰʥʦ ʟ ʦʩʪʘʪʦʯʥʦʶ 

ʚʦʣʦʛʽʩʪʶ 1...2 % ʥʘʜʭʦʜʠʪʴ ʫ ʩʠʣʦʩʠ, ʜʝ ʢʦʨʠʛʫʶʪʴ ʩʢʣʘʜ ʽ ʩʪʚʦʨʶʶʪʴ ʟʘʧʘʩ 

ʜʣʷ ʨʦʙʦʪʠ ʧʝʯʽ; ʜʘʣʽ ʚʩʽ ʦʧʝʨʘʮʽʾ ʪʘʢʽ ʩʘʤʽ, ʷʢ ʽ ʧʨʠ ʤʦʢʨʦʤʫ ʩʧʦʩʦʙʽ. 

ɺʠʧʘʣʶʚʘʥʥʷ ʧʨʦʚʘʜʷʪʴ ʫ ʰʘʭʪʥʠʭ ʯʠ ʦʙʝʨʪʦʚʠʭ ʧʝʯʘʭ. ʉʫʭʠʡ ʩʧʦʩʽʙ ʧʦʪʨʝʙʫʻ 

ʧʘʣʠʚʘ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʤʦʢʨʠʡ. 

ʂʦʤʙʽʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʠʨʦʚʠʥʥʫ ʩʫʤʽʰ ʛʦʪʫʶʪʴ 

ʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤ, ʧʦʪʽʤ ʰʣʘʤ ʯʘʩʪʢʦʚʦ ʦʙʝʟʚʦʜʥʶʶʪʴ ʜʦ ʚʦʣʦʛʦʩʪʽ 16...18 % ʽ 

ʚʠʧʘʣʶʶʪʴ, ʦʜʝʨʞʫʶʯʠ ʮʝʤʝʥʪʥʠʡ ʢʣʽʥʢʝʨ, ʷʢʠʡ ʧʦʜʨʽʙʥʶʶʪʴ, ʷʢ ʽ ʚ ʧʝʨʰʠʭ 

ʜʚʦʭ ʩʧʦʩʦʙʘʭ. 

 

 7.9 ʆʉʅʆɺʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ʇʆʈʊʃɸʅɼʎɽʄɽʅʊʋ. ʊɽʆʈɯʗ 

ʊʋɾɸɺɯʅʅʗ ʎɽʄɽʅʊʋ 

 

ʇʨʠ ʟʤʽʰʫʚʘʥʥʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʟ ʚʦʜʦʶ ʩʧʦʯʘʪʢʫ ʫʪʚʦʨʶʻʪʴʩʷ 

ʧʣʘʩʪʠʯʥʝ ʪʽʩʪʦ, ʷʢʝ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʢʘʤʝʥʝʧʦʜʽʙʥʠʡ ʩʪʘʥ. ɿʛʽʜʥʦ ʟ 

ʪʝʦʨʽʻʶ ʪʚʝʨʜʽʥʥʷ ʆ. ʆ. ɹʘʡʢʦʚʘ ʨʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʧʝʨʽʦʜʠ (ʘʥʘʣʦʛʽʯʥʦ 

ʪʚʝʨʜʽʥʥʶ ʛʽʧʩʫ). ʋ ʧʝʨʰʠʡ ʧʝʨʽʦʜ ʚʟʘʻʤʦʜʽʾ ʮʝʤʝʥʪʫ ʟ ʚʦʜʦʶ ʢʣʽʥʢʝʨʥʽ 

ʤʽʥʝʨʘʣʠ ʟ ʧʦʚʝʨʭʥʽ ʟʝʨʝʥ ʯʘʩʪʢʦʚʦ ʨʦʟʯʠʥʷʶʪʴʩʷ, ʤʽʥʝʨʘʣʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʚʦʜʦʶ ʽ ʫʪʚʦʨʶʶʪʴ ʧʝʨʝʥʘʩʠʯʝʥʫ ʥʝʩʪʽʡʢʫ ʩʠʩʪʝʤʫ (ʨʝʘʢʮʽʾ ʛʽʜʨʘʪʘʮʽʾ). 

ʋ ʜʨʫʛʦʤʫ ʧʝʨʽʦʜʽ ʫ ʧʝʨʝʥʘʩʠʯʝʥʦʤʫ ʨʦʟʯʠʥʽ ʧʨʦʭʦʜʷʪʴ ʨʝʘʢʮʽʾ ʛʽʜʨʘʪʘʮʽʾ 

ʢʣʽʥʢʝʨʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʥʠʢʘʶʪʴ ʛʽʜʨʘʪʥʽ ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʚ 

ʢʦʣʦʾʜʥʦʤʫ ʩʪʘʥʽ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʮʝʤʝʥʪ ʧʦʯʠʥʘʻ ʪʫʞʘʚʽʪʠ. 

ʋ ʪʨʝʪʴʦʤʫ ʧʝʨʽʦʜʽ ʢʦʣʦʾʜʥʽ ʯʘʩʪʠʥʢʠ ʧʝʨʝʢʨʠʩʪʘʣʽʟʫʶʪʴʩʷ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʤʽʮʥʦʩʪʽ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ. 

ɺʟʘʻʤʦʜʽʷ ʢʣʽʥʢʝʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟ ʚʦʜʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: 

 

3ʉʘʆȚSʽʆ2+ (n+1)ʅ2ʆ = 2ʉʘʆ SiO2Țnʅ2ʆ+ʉʘ(ʆʅ)2; 

2 ʉʘʆȚSʽʆ2+ nʅ2ʆ = 2ʉʘʆȚSʽʆ2Țnʅ2ʆ; 

3ʉʘʆȚɸl2ʆ3, + 6ʅ2ʆ = 3ʉʘʆȚɸɯ2ʆ3Ț6ʅ2ʆ; 

4ʉʘʆȚ ɸl2ʆ3ȚFʝ2ʆ3 4Țʧʅ2ʆ = ɿʉʘʆȚɸ12ʆ3Ț6ʅ2ʆ + ʉʘʆȚFe2O3Ț (n - 6)ʅ2ʆ. 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʟʘʻʤʦʜʽʾ ʢʣʽʥʢʝʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟ ʚʦʜʦʶ ʫʪʚʦʨʶʶʪʴʩʷ ʥʦʚʽ 

ʩʧʦʣʫʢʠ ï ʛʽʜʨʦʩʠʣʽʢʘʪʠ, ʛʽʜʨʦʘʣʶʤʽʥʘʪʠ, ʛʽʜʨʦʬʝʨʠʪʠ ʢʘʣʴʮʽʶ. ɿʘ ʰʚʠʜʢʽʩʪʶ 

ʚʟʘʻʤʦʜʽʾ ʟ ʚʦʜʦʶ ʢʣʽʥʢʝʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʥʘ ʧʝʨʰʦʤʫ ʤʽʩʮʽ ʩʪʦʷʪʴ ʉ3ɸ ʽ ʉ4ɸF. 

ɼʫʞʝ ʧʦʚʽʣʴʥʦ ʪʚʝʨʜʥʝ ʉ2S. ɺʥʘʩʣʽʜʦʢ ʪʚʝʨʜʽʥʥʷ ʫʪʚʦʨʶʻʪʴʩʷ ʤʽʮʥʠʡ ʢʘʤʽʥʴ. 

ʄʽʮʥʽʩʪʴ ʟʨʦʩʪʘʻ ʜʫʞʝ ʰʚʠʜʢʦ ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʪʠʞʥʷ, ʘ ʧʦ ʪʽʤ ʜʦ 28 

ʜʽʙ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ. ɼʫʞʝ ʧʦʚʽʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ 

ʧʽʩʣʷ 28 ʜʽʙ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠʩʷ ʙʘʛʘʪʦ ʨʦʢʽʚ ʫ ʚʦʣʦʛʦʤʫ ʽ ʪʝʧʣʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. 

ʊʚʝʨʜʽʥʥʷ ʮʝʤʝʥʪʫ ʧʨʠ ʤʽʥʫʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʯʠ 

ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʷʻʪʴʩʷ, ʧʽʩʣʷ ʚʽʜʪʘʚʘʥʥʷ ʮʝʤʝʥʪ ʧʨʦʜʦʚʞʫʻ ʥʘʙʠʨʘʪʠ ʤʽʮʥʽʩʪʴ. 
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ʅʘʩʠʧʥʘ (ʩʝʨʝʜʥʷ) ʱʽʣʴʥʽʩʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʚ ʩʠʧʢʦʤʫ ʩʪʘʥʽ ï 

1000...1100, ʘ ʚ ʫʱʽʣʴʥʝʥʦʤʫ ï 1400...1700 ʢʛ/ʤ
3
. ɯʩʪʠʥʥʘ ʱʽʣʴʥʽʩʪʴ ï 

3,05....3,15 ʛ/ʩʤ
3
. 

ʊʦʥʢʽʩʪʴ ʧʦʤʝʣʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʠʪʦʚʠʤ ʘʥʘʣʽʟʦʤ ʯʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʚʝʨʭʥʝʤʽʨʘ ʽ ʥʘʡʯʘʩʪʽʰʝ ʩʪʘʥʦʚʠʪʴ 250...300 ʤ
2
/ʢʛ. 

ɺʦʜʦʧʦʪʨʝʙʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ï ʮʝ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʧʦʪʨʽʙʥʘ 

ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʮʝʤʝʥʪʥʦʛʦ ʪʽʩʪʘ ʟʘʜʘʥʦʾ ʛʫʩʪʦʪʠ (ʚ'ʷʟʢʦʩʪʽ). ɺʦʜʦʧʦʪʨʝʙʫ 

ʥʘʟʠʚʘʶʪʴ ʱʝ ʥʦʨʤʘʣʴʥʦʶ ʛʫʩʪʦʪʦʶ ʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ɺʽʢʘ. 

ʅʦʨʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʩʪʘʥʦʚʠʪʴ 24é27 % ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ 

ʢʣʽʥʢʝʨʫ, ʧʨʠʨʦʜʠ ʽ ʢʽʣʴʢʦʩʪʽ ʜʦʙʘʚʢʠ, ʪʦʥʢʦʩʪʽ ʧʦʤʝʣʫ. 

ʉʪʨʦʢʠ ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʫ ï ʮʝ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʮʝʤʝʥʪʥʝ ʪʽʩʪʦ 

ʥʦʨʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ ʚʪʨʘʯʘʻ ʩʚʦʶ ʧʣʘʩʪʠʯʥʽʩʪʴ, ʘʣʝ ʱʝ ʥʝ ʤʘʻ ʧʦʤʽʪʥʦʾ 

ʤʽʮʥʦʩʪʽ. ɺʠʟʥʘʯʘʶʪʴ ʫʤʦʚʥʠʡ ʧʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ (ʧʦʯʘʪʦʢ ʚʪʨʘʪʠ 

ʧʣʘʩʪʠʯʥʦʩʪʽ) ʽ ʢʽʥʝʮʴ ʪʫʞʘʚʽʥʥʷ (ʧʦʚʥʘ ʚʪʨʘʪʘ ʧʣʘʩʪʠʯʥʦʩʪʽ). ʉʪʨʦʢʠ 

ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʫ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʣʘʜʦʤ ɺʽʢʘ ʟʘ ʛʣʠʙʠʥʦʶ ʟʘʥʫʨʝʥʥʷ ʛʦʣʢʠ ʚ 

ʪʽʩʪʦ ʥʦʨʤʘʣʴʥʦʾ ʛʫʩʪʦʪʠ. ɼʣʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʧʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ ʤʘʻ 

ʥʘʩʪʫʧʠʪʠ ʥʝ ʨʘʥʽʰʝ ʷʢ ʟʘ 45 ʭʚ., ʘ ʢʽʥʝʮʴ ï ʥʝ ʧʽʟʥʽʰʝ ʷʢ ʯʝʨʝʟ 10 ʛʦʜ. ɯʥʦʜʽ ʜʣʷ 

ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʨʦʢʽʚ ʪʫʞʘʚʽʥʥʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦʙʘʚʢʠ ï ʩʧʦ-

ʚʽʣʴʥʶʚʘʯʽ ʽ ʧʨʠʩʢʦʨʶʚʘʯʽ ʪʫʞʘʚʽʥʥʷ. 

ʉʧʦʚʽʣʴʥʶʶʪʴ ʪʫʞʘʚʽʥʥʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʬʦʩʬʘʪʠ ʽ ʥʽʪʨʘʪʠ ʢʘʣʽʶ, 

ʥʘʪʨʽʶ ʯʠ ʘʤʦʥʽʶ, ʙʦʨʥʘ ʢʠʩʣʦʪʘ, ʦʨʛʘʥʽʯʥʽ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ. 

ʇʨʠʩʢʦʨʶʶʪʴ ï ʝʣʝʢʪʨʦʣʽʪʠ, ʢʘʨʙʦʥʘʪʠ, ʩʫʣʴʬʘʪʠ ʤʝʪʘʣʽʚ ʽ ʜʦʙʘʚʢʠ, ʪʦʙʪʦ 

ʮʝʥʪʨʠ ʢʨʠʩʪʘʣʽʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʪʨʠʝʪʘʥʦʣʘʤʽʥ. 

ʈʽʚʥʦʤʽʨʥʽʩʪʴ ʟʤʽʥʠ ʦʙ'ʻʤʫ ʮʝʤʝʥʪʫ ʦʮʽʥʶʶʪʴ ʚʽʟʫʘʣʴʥʦ ʟʘ ʥʘʷʚʥʽʩʪʶ ʯʠ 

ʚʽʜʩʫʪʥʽʩʪʶ ʪʨʽʱʠʥ ʥʘ ʟʨʘʟʢʘʭ ï ʧʣʝʩʢʘʯʘʭ (ʢʦʨʞʠʢʘʭ) ʟ ʪʽʩʪʘ ʥʦʨʤʘʣʴʥʦʾ 

ʢʦʥʩʠʩʪʝʥʮʽʾ, ʷʢʽ ʢʠʧ'ʷʪʷʪʴ ʫ ʚʦʜʽ ʧʽʩʣʷ 24 ʛʦʜ. ʪʚʝʨʜʽʥʥʷ ʫ ʥʦʨʤʘʣʴʥʠʭ 

ʚʦʣʦʛʽʩʥʠʭ ʫʤʦʚʘʭ. ʇʨʠʯʠʥʦʶ ʥʝʨʽʚʥʦʤʽʨʥʦʾ ʟʤʽʥʠ ʦʙ'ʻʤʫ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ 

ʧʨʠ ʪʚʝʨʜʽʥʥʽ ʝ ʥʘʷʚʥʽʩʪʴ ʚ ʥʴʦʤʫ ʚʽʣʴʥʠʭ ʉʘʆ ʽ ʄgʆ, ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ 

ʯʠ ʤʝʥʰʝ, ʱʦ ʡ ʚʧʣʠʚʘʻ ʥʘ ʮʶ ʚʣʘʩʪʠʚʽʩʪʴ. 

ʄʽʮʥʽʩʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʡʦʛʦ ʤʘʨʢʦʶ, ʷʢʫ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʟʘ ʤʽʮʥʽʩʪʶ ʥʘ ʚʠʛʠʥ ʟʨʘʟʢʽʚ-ʙʘʣʦʯʦʢ ʨʦʟʤʽʨʦʤ 40Ĭ40Ĭ160 ʤʤ ʽ 

ʥʘ ʩʪʠʩʢ ʧʦʣʦʚʠʥʦʢ ʮʠʭ ʙʘʣʦʯʦʢ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʟʨʘʟʢʠ-ʙʘʣʦʯʢʠ ʟ ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʦʛʦ ʨʦʟʯʠʥʫ ʩʢʣʘʜʫ 1:3 (ʟʘ ʤʘʩʦʶ) ʽʟ ʩʪʘʥʜʘʨʪʥʠʤ ʚʦʣʴʩʴʢʠʤ ʧʽʩʢʦʤ ʧʨʠ 

ʚʦʜʦʮʝʤʝʥʪʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 0,4. ʇʨʦʪʷʛʦʤ ʧʝʨʰʦʾ ʜʦʙʠ ʟʨʘʟʢʠ ʟʙʝʨʽʛʘʶʪʴ ʫ 

ʬʦʨʤʘʭ, ʧʦʤʽʱʝʥʠʭ ʜʦ ʢʘʤʝʨʠ ʟ ʚʦʣʦʛʠʤ ʧʦʚʽʪʨʷʤ, ʘ ʧʦʪʽʤ ʙʝʟ ʬʦʨʤ, ʱʝ 27 ʜʽʙ 

ʫ ʚʘʥʥʽ ʟ ʚʦʜʦʶ (t = 20Ñ2 Áʉ), ʧʽʩʣʷ ʯʦʛʦ ʚʠʧʨʦʙʦʚʫʶʪʴ. ɿʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ 

ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʟʨʘʟʢʽʚ ʥʘʟʠʚʘʶʪʴ ʘʢʪʠʚʥʽʩʪʶ ʮʝʤʝʥʪʫ, ʘ ʦʢʨʫʛʣʝʥʝ ʚ ʙʽʢ 

ʟʤʝʥʰʝʥʥʷ ʟʥʘʯʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ  ʤʘʨʢʦʶ ʮʝʤʝʥʪʫ. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ 

ʤʘʨʢʫʚʘʥʥʷ ʮʝʤʝʥʪʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 7.9.1. 

ʇʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʮʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ ʨʫʡʥʫʚʘʥʥʷ ï 

ʢʦʨʦʟʽʾ ï ʧʽʜ ʜʽʻʶ ʚʦʜʠ, ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ ʪʦʱʦ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʚʠʜʠ ʢʦʨʦʟʽʾ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ, ʧʨʠʯʠʥʠ 

ʚʠʥʠʢʥʝʥʥʷ ʷʢʠʭ ʽ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʷʢʠʤʠ ʚʠʢʣʘʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 7.9.2. 
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ʊʘʙʣʠʮʷ 7.9.1 

ɺʠʤʦʛʠ ʜʦ ʤʽʮʥʦʩʪʽ ʮʝʤʝʥʪʫ ʟʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.2.7-46-96 Ăʎʝʤʝʥʪʠ ʟʘʛʘʣʴʥʦ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷò 

ʄʘʨʢʘ ʮʝʤʝʥʪʫ 
ʄʽʮʥʽʩʪʴ ʧʨʠ ʩʪʠʩʢʫ ʅ/ʤʤ

2
 

2 ʜʦʙʠ 7 ʜʽʙ 28 ʜʽʙ 

300  25,0 30,0 

400  20,0 40,0 

400ʈ 15,0 - 40,0 

500 15,0  50,0 

500ʈ 25,0  50,0 

550 20,0  55,0 

600 25,0  60,0 

ʇʨʠʤʽʪʢʘ. ʈ ʧʦʟʥʘʯʝʥʦ ʚʠʜ ʮʝʤʝʥʪʫ ʟ ʚʠʩʦʢʦʶ ʤʽʮʥʽʩʪʶ ʚ ʨʘʥʥʴʦʤʫ ʚʽʮʽ. 

 

ʊʘʙʣʠʮʷ 7.9.2 

ɺʠʜʠ ʢʦʨʦʟʽʾ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʽ ʟʘʩʦʙʠ ʙʦʨʦʪʴʙʠ ʟ ʥʝʶ 

ɺʠʜ 

ʢʦʨʦʟʽʾ 
ʇʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʢʦʨʦʟʽ ʾ ɿʘʭʠʩʪ ʚʽʜ ʢʦʨʦʟʽʾ 

ɯ ɼʽʷ ʤôʷʢʦʾ ʚʦʜʠ, ʨʦʟʯʠʥʝʥʥʷ ʽ 

ʚʠʤʠʚʘʥʥʷ ʉʘ(ʆʅ)2 

(ʚʠʣʫʜʞʫʚʘʥʥʷ)  

ɿʤʝʥʰʝʥʥʷ ʚ ʮʝʤʝʥʪʽ ʚʤʽʩʪʫ ʉ3S 

ʜʦ 5 %. 

ɺʚʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʘʚʦʢ. 

ʉʪʚʦʨʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʫ 

ʉʘʉʆ3 ʚʥʘʩʣʽʜʦʢ ʪʚʝʨʜʽʥʥʷ ʥʘ 

ʧʦʚʽʪʨʽ ʟ ʉʆ2. 

ɯɯ ɼʽʷ ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴ ʩʦʣʽ, 

ʢʠʩʣʦʪʠ, ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ 

(ʦʙʤʽʥʥʽ ʨʝʘʢʮʽʾ) 

ɺʚʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʘʚʦʢ, ʧʦʢʨʠʪʪʷ ʢʠʩʣʦʪʦ 

ʪʨʠʚʢʠʤʠ ʨʦʟʯʠʥʘʤʠ. 

ɯɯɯ ɼʽʷ ʩʫʣʴʬʘʪʽʚ ʪʘ ʾʜʢʠʭ ʣʫʛʽʚ 

(ʦʙʤʽʥʥʽ ʨʝʘʢʮʽʾ ʩʫʣʴʬʘʪʽʚ ʟ 

ʉʘ(ʆʅ)2, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʫʪʚʦʨʶʻʪʴʩʷ ʉʘSʆ4Ā2ʅ2ʆ ʽ 

ʛʽʜʨʦʩʫʣʴʬʦʘʣʶʤʽʥʘʪ ʢʘʣʴʮʽʶ, 

ʦʙôʻʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ 2,5 ʨʘʟʠ) 

ɿʤʝʥʰʝʥʥʷ ʚ ʮʝʤʝʥʪʽ ʚʤʽʩʪʫ ʉ3S 

ʜʦ 50 % ʽ ʉ3ɸ ʜʦ 5 %. 

ɿʘʭʠʩʥʽ ʧʦʢʨʠʪʪʷ. 
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 7.10 ʈɯɿʅʆɺʀɼʀ  ʇʆʈʊʃɸʅɼʎɽʄɽʅʊʋ: ʉʀʈʆɺʀʅɸ, 

ɺʀʈʆɹʅʀʎʊɺʆ, ɿɸʉʊʆʉʋɺɸʅʅʗ 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʷʢ ʚ'ʷʞʫʯʫ ʨʝʯʦʚʠʥʫ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʙʝʪʦʥʫ ʽ ʟʘʣʽʟʦʙʝʪʦʥʫ ʚ ʥʘʟʝʤʥʠʭ, ʧʽʜʟʝʤʥʠʭ ʽ ʧʽʜʚʦʜʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʷʢʽ ʥʝ 

ʧʽʜʜʘʶʪʴʩʷ ʜʽʾ ʤʦʨʩʴʢʦʾ, ʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ, ʧʨʽʩʥʦʾ ʚʦʜʠ, 3 ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ 

ʥʝʚʠʩʦʢʠʭ ʤʘʨʦʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʰʪʫʢʘʪʫʨʥʽ ʽ ʤʫʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ. 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ï ʚʠʩʦʢʦʷʢʽʩʥʝ, ʜʝʬʽʮʠʪʥʝ ʚ'ʷʞʫʯʝ, ʪʦʤʫ ʡʦʛʦ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʢʦʥʦʤʥʦ. 

ɿ ʤʝʪʦʶ ʝʢʦʥʦʤʽʾ ʟʚʠʯʘʡʥʦʛʦ ʮʝʤʝʥʪʫ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʙʽʚ, ʾʭ 

ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʜʝʨʞʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʨʽʟʥʦʚʠʜʠ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʟ ʧʦʣʽʧʰʝʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʨʝʛʫʣʶʶʯʠ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ 

ʽ ʩʪʨʫʢʪʫʨʫ ʢʣʽʥʢʝʨʫ, ʪʦʥʢʽʩʪʴ ʧʦʤʝʣʫ, ʚʚʦʜʷʯʠ ʚ ʧʨʦʮʝʩʽ ʧʦʤʝʣʫ ʤʽʥʝʨʘʣʴʥʽ ʪʘ 

ʦʨʛʘʥʽʯʥʽ ʜʦʙʘʚʢʠ. 

ʐʚʠʜʢʦʪʚʝʨʜʥʫʯʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ (ʐʊʎ) ʤʘʻ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʫ 

ʢʣʽʥʢʝʨʽ ʉ3F+ʉ3ɸ (ʥʝ ʤʝʥʰ ʷʢ 60...65 %), ʘ ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʫ ʪʦʥʢʽʩʪʴ ʧʦʤʝʣʫ 

ʢʣʽʥʢʝʨʫ (ʜʦ 350...400 ʤ
2
/ʢʛ). ʇʽʜ ʯʘʩ ʧʦʤʝʣʫ ʜʦ ʐʊʎ ʤʦʞʥʘ ʜʦʜʘʚʘʪʠ ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 15 % ʜʦʤʝʥʥʠʭ ʛʨʘʥʫʣʴʦʚʘʥʠʭ ʰʣʘʢʽʚ ʘʙʦ ʜʦ 10 % ʘʢʪʠʚʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ. ɺʽʜ ʟʚʠʯʘʡʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʐʊʎ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʙʽʣʴʰ ʰʚʠʜʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʤʽʮʥʦʩʪʽ ʚ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʪʚʝʨʜʽʥʥʷ. ʏʝʨʝʟ 3 

ʜʦʙʠ ʪʚʝʨʜʽʥʥʷ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʡʦʛʦ ʜʦʩʷʛʘʻ 25...28 ʄʇʘ. ʄʘʨʢʠ ʐʊʎ ï 400, 

500. ɿʘʩʪʦʩʫʚʘʥʥʷ ʐʊʎ ʫ ʙʫʜʽʚʥʠʮʪʚʽ ʜʘʻ ʟʤʦʛʫ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʚʠʢʣʶʯʠʪʠ ʪʝʧʣʦʚʫ ʦʙʨʦʙʢʫ ʚʠʨʦʙʽʚ, ʧʨʠʩʢʦʨʠʪʠ ʪʝʤʧʠ ʙʫʜʽʚʥʠʮʪʚʘ ʽ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʽʜʚʠʱʝʥʝ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ, ʚʠʢʦʥʫʚʘʪʠ ʙʝʪʦʥʥʽ ʨʦʙʦʪʠ ʥʘ ʤʦʨʦʟʽ. 

ʆʜʥʘʢ ʐʊʎ ʥʝ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʩʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʝ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ; ʢʨʽʤ ʪʦʛʦ, ʐʊʎ ʤʦʞʝ ʟʘʟʥʘʚʘʪʠ 

ʩʫʣʴʬʦʘʣʶʤʽʥʘʪʥʦʾ ʢʦʨʦʟʽʾ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʉ3ɸ. 

ʆʩʦʙʣʠʚʦʰʚʠʜʢʦʪʚʝʨʜʥʫʯʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ (ʆʐʊʎ) ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʤʘʨʦʢ 600 ʽ 700. ʋʞʝ ʯʝʨʝʟ ʦʜʥʫ ʜʦʙʫ ʪʚʝʨʜʽʥʥʷ ʚʽʥ ʤʘʻ ʛʨʘʥʠʮʶ ʤʽʮʥʦʩʪʽ ʥʘ 

ʩʪʠʩʢ 25 ʄʇʘ, ʘ ʯʝʨʝʟ ʪʨʠ ʜʦʙʠ ï 40 ʄʇʘ. 

ʆʜʝʨʞʫʶʪʴ ʪʘʢʠʡ ʮʝʤʝʥʪ ʚʠʩʦʢʦʶ ʪʦʥʢʽʩʪʶ ʧʦʤʝʣʫ (400 ʤ
2
/ʢʛ) 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʉ3S (ʜʦ 65...68 %) ʪʘ ʧʦʤʽʨʥʠʤ ʚʤʽʩʪʦʤ ʉ3ɸ (ʜʦ 8 %) ʫ 

ʢʣʽʥʢʝʨʽ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʙʝʪʦʥʥʠʭ ʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ ʽ ʝʥʝʨʛʦʻʤʥʦʩʪʽ 

ʪʝʧʣʦʚʦʣʦʛʽʩʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʟʥʠʞʝʥʥʷ ʥʘ 15...20 % ʚʠʪʨʘʪʠ ʚ'ʷʞʫʯʦʛʦ. 

ʅʘʜʰʚʠʜʢʦʪʚʝʨʜʥʫʯʠʡ ʮʝʤʝʥʪ (ʅʐʊʎ)  ʚʠʨʦʙʣʷʶʪʴ ʽʟ ʩʠʨʦʚʠʥʠ, ʱʦ 

ʤʽʩʪʠʪʴ ʛʘʣʦʛʝʥʠ  (ʥʘʧʨʠʢʣʘʜ, ʬʪʦʨʠʜ ʯʠ ʭʣʦʨʠʜ ʢʘʣʴʮʽʶ) ʪʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʘʣʶʤʽʥʘʪʽʚ. ɺʽʥ ʙʝʟ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ ʜʫʞʝ ʰʚʠʜʢʦ ʪʚʝʨʜʥʝ, ʱʦ ʜʘʻ ʟʤʦʛʫ 

ʨʦʟʧʘʣʫʙʣʶʚʘʪʠ ʚʠʨʦʙʠ ʯʝʨʝʟ 14 ʛʦʜ. ʄʘʨʢʠ ʅʐʊʎ ï 400, 500. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ, ʪʘʢʠʡ ʮʝʤʝʥʪ, ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʽʥ ʤʘʻ ʟʥʠʞʝʥʫ 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʽ ʩʪʘʣʝʚʘ ʘʨʤʘʪʫʨʘ ʚ ʥʴʦʤʫ ʟʘʟʥʘʻ ʢʦʨʦʟʽʾ. 

ʇʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʦʜʝʨʞʫʶʪʴ ʪʦʥʢʠʤ ʧʦʜʨʽʙʥʝʥʥʷʤ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʟ 3...5 % ʜʚʦʚʦʜʥʦʛʦ ʛʽʧʩʫ ʽ 0,15...0,25 % 

ʧʣʘʩʪʠʬʽʢʫʶʯʦʾ ʜʦʙʘʚʢʠ (ʣʽʛʥʦʩʫʣʴʬʦʥʘʪ ʪʦʱʦ). ʄʘʨʢʠ ʮʝʤʝʥʪʫ ï 400, 500. 
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ɹʝʪʦʥʥʽ ʪʘ ʨʦʟʯʠʥʦʚʽ ʩʫʤʽʰʽ ʟ ʥʴʦʛʦ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʨʫʭʣʠʚʽʩʪʴ, ʟʥʠʞʝʥʫ 

ʚʦʜʦʧʦʪʨʝʙʫ, ʘ ʙʝʪʦʥʠ ʽ ʨʦʟʯʠʥʠ ʧʽʜʚʠʱʝʥʽ ʱʽʣʴʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ. 

ɻʽʜʨʦʬʦʙʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʦʜʝʨʞʫʶʪʴ ʧʦʜʨʽʙʥʝʥʥʷʤ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʟ 3...5 % ʜʚʦʚʦʜʥʦʛʦ ʛʽʧʩʫ ʽ 0,08...0,25 % 

ʛʽʜʨʦʬʦʙʽʟʫʶʯʠʭ ʜʦʙʘʚʦʢ (ʘʩʠʜʦʣʫ, ʤʠʣʦʥʘʬʪʫ, ʦʣʝʾʥʦʚʦʾ ʢʠʩʣʦʪʠ) ʎʽ ʜʦʙʘʚʢʠ 

ʫʪʚʦʨʶʶʪʴ ʥʘ ʟʝʨʥʘʭ ʮʝʤʝʥʪʫ ʧʣʽʚʢʠ, ʷʢʽ ʥʝ ʧʨʦʧʫʩʢʘʶʪʴ ʚʦʣʦʛʠ ʜʦ ʥʠʭ. ʊʘʢʠʡ 

ʮʝʤʝʥʪ ʤʦʞʥʘ ʜʦʚʛʦ ʟʙʝʨʽʛʘʪʠ ʪʘ ʧʝʨʝʚʦʟʠʪʠ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

ɻʽʜʨʦʬʦʙʥʽ ʧʣʽʚʢʠ ʜʫʞʝ ʪʦʥʢʽ, ʣʝʛʢʦ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ  

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʙʝʪʦʥʥʠʭ ʯʠ ʨʦʟʯʠʥʦʚʠʭ ʩʫʤʽʰʝʡ, ʽ ʮʝʤʝʥʪ ʥʦʨʤʘʣʴʥʦ ʚʟʘʻʤʦʜʽʻ 

ʟ ʚʦʜʦʶ, ʱʦ ʟʫʤʦʚʣʶʻ ʡʦʛʦ ʪʚʝʨʜʽʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʠʡ ʮʝʤʝʥʪ ʚ 

ʛ̔ ʜʨʦʪʝʭʥʽʯʥʦʤʫ, ʜʦʨʦʞʥʴʦʤʫ, ʘʝʨʦʜʨʦʤʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ. ɻʽʜʨʦʬʦʙʥʠʡ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʧʽʜʚʠʱʫʻ  ʨʫʭʣʠʚʽʩʪʴ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ, ʦɦ ʩʧʨʠʷʻ 

ʟʙʽʣʴʰʝʥʥʶ ʚʦʜʦʩʪʽʡʢʦʩʪʽ, ʚʦʜʦʥʝʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʙʝʪʦʥʽʚ. 

ʉʫʣʴʬʘʪʦʩʪʽʡʢʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʦʥʢʠʤ ʧʦʤʝʣʦʤ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʪʘʢʦʛʦ ʩʢʣʘʜʫ: ʉ3S ï ʥʝ ʙʽʣʴʰʝ 50 %; ʉ3ɸ ï ʥʝ 

ʙʽʣʴʰʝ 5 %; ʉ3ɸ+ʉ4AF ï ʥʝ ʙʽʣʴʰʝ 22 %; ʄgʆ ï 5 %. 

ɼʦ ʪʘʢʦʛʦ ʮʝʤʝʥʪʫ ʥʝ ʚʚʦʜʷʪʴ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʤʽʰʦʢ. ʁʦʛʦ ʩʢʣʘʜ ʟʤʝʥʰʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʫʪʚʦʨʝʥʥʷ ʚ ʙʝʪʦʥʽ ʧʽʜ ʜʽʻʶ ʩʫʣʴʬʘʪʥʠʭ ʚʦʜ ʛʽʜʨʦʩʫʣʴʬʦʘʣʶʤʽʥʘʪʫ 

ʢʘʣʴʮʽʶ. ʄʘʨʢʠ ʩʫʣʴʬʘʪʦʩʪʽʡʢʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ï 300, 400, 500. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʝʪʦʥʽʚ, ʱʦ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʫ ʤʦʨʩʴʢʽʡ ʚʦʜʽ, ʪʘ 

ʙʝʪʦʥʽʚ ʧʽʜʚʠʱʝʥʦʾ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ. 

ɹʽʣʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʦʜʝʨʞʫʶʪʴ ʽʟ ʯʠʩʪʠʭ 

ʚʘʧʥʷʢʽʚ, ʢʘʦʣʽʥʦʚʠʭ ʛʣʠʥ, ʤʘʨʤʫʨʽʚ. ʄʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʢʣʽʥʢʝʨʫ ʯʽʪʢʦ 

ʦʙʤʝʞʝʥʠʡ. ʄʘʨʢʠ ï 400, 500. ɹʽʣʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʜʝʱʦ ʩʧʦʚʽʣʴʥʝʥʦ ʪʚʝʨʜʥʝ 

ʚ ʧʦʯʘʪʢʦʚʽ ʩʪʨʦʢʠ. 

ʂʦʣʴʦʨʦʚʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʦʜʝʨʞʫʶʪʴ ʧʦʤʝʣʦʤ ʙʽʣʦʛʦ ʢʣʽʥʢʝʨʫ ʟ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʧʽʛʤʝʥʪʘʤʠ (ʩʫʨʠʢʦʤ ʟʘʣʽʟʥʠʤ, ʚʦʭʨʦʶ, ʫʣʴʪʨʘʤʘʨʠʥʦʤ, 

ʢʦʙʘʣʴʪʦʤ, ʧʽʨʦʣʶʟʠʪʦʤ, ʰʫʥʛʽʪʦʤ, ʩʘʞʝʶ ʪʦʱʦ) ʯʠ ʟʘʙʘʨʚʣʝʥʥʷʤ ʢʣʽʥʢʝʨʫ ʟʘ 

ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʜʦ ʩʢʣʘʜʫ ʩʠʨʦʚʠʥʥʦʾ ʰʠʭʪʠ ʭʨʦʤʦʬʦʨʽʚ ï ʦʢʩʠʜʽʚ ʝʣʝʤʝʥʪʽʚ 

ʧʝʨʝʤʽʥʥʦʾ ʚʘʣʝʥʪʥʦʩʪʽ (Fʝ, ʉz, Nʽ, ʉʦ ʪʦʱʦ). 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʢʦʣʴʦʨʦʚʽ ʮʝʤʝʥʪʠ ʚ ʘʨʭʽʪʝʢʪʫʨʥʦ-ʦʟʜʦʙʣʶʚʘʣʴʥʠʭ, 

ʩʢʫʣʴʧʪʫʨʥʠʭ ʨʦʙʦʪʘʭ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʣʠʮʶʚʘʣʴʥʦʛʦ ʰʘʨʫ ʩʪʽʥʦʚʠʭ 

ʧʘʥʝʣʝʡ. 

ʇʫʮʦʣʘʥʦʚʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʦʜʝʨʞʫʶʪʴ ʩʧʽʣʴʥʠʤ ʧʦʤʝʣʦʤ ʢʣʽʥʢʝʨʫ, 

ʜʚʦʚʦʜʥʦʛʦ ʛʽʧʩʫ (3...5 %) ʽ ʘʢʪʠʚʥʦʾ ʤʽʥʝʨʘʣʴʥʦʾ ʜʦʙʘʚʢʠ ʫ ʚʠʛʣʷʜʽ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ ʦʩʘʜʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (20...30 %) ʘʙʦ ʚʫʣʢʘʥʽʯʥʦʛʦ ʧʦʧʝʣʫ, ʪʫʬʫ, ʛʣʽʻʞʽʚ 

ʯʠ ʧʘʣʠʚʥʦʾ ʟʦʣʠ (25...40 %). ɺʧʝʨʰʝ ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘ 

ʘʢʪʠʚʥʫ ʤʽʥʝʨʘʣʴʥʫ ʜʦʙʘʚʢʫ ʚʠʢʦʨʠʩʪʘʣʠ ʚʫʣʢʘʥʽʯʥʠʡ ʧʦʧʽʣ, ʚʠʜʦʙʫʪʠʡ 

ʧʦʙʣʠʟʫ ʤʽʩʪʘ ʇʫʮʦʣʽ ʚ ɯʪʘʣʽʾ, ʟʚʽʜʢʠ ʡ ʧʦʭʦʜʞʝʥʥʷ ʥʘʟʚʠ ʮʝʤʝʥʪʫ. ʎʽ ʜʦʙʘʚʢʠ 

ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʮʝʤʝʥʪʫ ʧʨʦʪʠ ʚʠʣʫʜʞʫʚʘʥʥʷ. ʇʫʮʦʣʘʥʦʚʠʡ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʩʝʨʝʜ ʽʥʰʠʭ ʤʘʻ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʝ ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ, ʪʦ ʜʘʻ 

ʟʤʦʛʫ ʚʠʛʦʪʦʚʣʷʪʠ ʟ ʥʴʦʛʦ ʤʘʩʠʚʥʽ ʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʇʨʦʪʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, 

ʱʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʠʭ ʫʤʦʚʘʭ, ʜʘʶʪʴ ʚʝʣʠʢʫ 

ʫʩʘʜʢʫ ʽ ʯʘʩʪʢʦʚʦ ʚʪʨʘʯʘʶʪʴ ʤʽʮʥʽʩʪʴ, ʪʦʤʫ ʾʭ ʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 
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ʧʽʜʟʝʤʥʠʭ ʪʘ ʧʽʜʚʦʜʥʠʭ ʯʘʩʪʠʥʘʭ ʩʧʦʨʫʜ. ʂʨʽʤ ʪʦʛʦ, ʙʝʪʦʥʠ ʥʘ ʧʫʮʦʣʘʥʦʚʦʤʫ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ ʤʘʶʪʴ ʥʠʟʴʢʫ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʽ ʪʚʝʨʜʥʫʪʴ ʧʦʚʽʣʴʥʽʰʝ, ʥʽʞ ʥʘ 

ʟʚʠʯʘʡʥʦʤʫ. 

ʐʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʦʜʝʨʞʫʶʪʴ ʩʧʽʣʴʥʠʤ ʧʦʤʝʣʦʤ ʧʦʨʪʣʘʥʜ-

ʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʪʘ 21...80 % ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʜʦʤʝʥʥʦʛʦ ʯʠ 

ʝʣʝʢʪʨʦʪʝʨʤʦʬʦʩʬʦʨʥʦʛʦ ʰʣʘʢʫ ʟ 3,5 % ʛʽʧʩʫ. ɯʥʦʜʽ ʰʣʘʢ (ʜʦ 10 %) ʟʘʤʽʥʶʶʪʴ 

ʪʨʝʧʝʣʦʤ ʯʠ ʽʥʰʦʶ ʘʢʪʠʚʥʦʶ ʤʽʥʝʨʘʣʴʥʦʶ ʜʦʙʘʚʢʦʶ. 

ʐʣʘʢ ʚʟʘʻʤʦʜʽʻ ʟ ʛʽʜʨʦʢʩʠʜʦʤ ʢʘʣʴʮʽʶ ʽ ʫʪʚʦʨʶʻ ʛʽʜʨʦʩʠʣʽʢʘʪʠ ʪʘ 

ʛʽʜʨʦʘʣʶʤʽʥʘʪʠ ʢʘʣʴʮʽʶ. ʊʦʤʫ ʥʝʟʥʘʯʥʠʡ ʚʤʽʩʪ ʫ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʤʫ 

ʢʘʤʝʥʽ ʉʘ(ʆʅ)2 ʧʽʜʚʠʱʫʻ ʡʦʛʦ ʩʪʽʡʢʽʩʪʴ ʫ ʤ'ʷʢʽʡ ʽ ʩʫʣʴʬʘʪʥʽʡ ʚʦʜʽ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʟʚʠʯʘʡʥʠʤ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ. 

ʐʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʧʽʜ ʯʘʩ ʪʚʝʨʜʽʥʥʷ ʚʠʜʽʣʷʻ ʪʝʧʣʦʪʠ ʫ 2...2,5 ʨʘʟʠ 

ʤʝʥʰʝ, ʥʽʞ ʟʚʠʯʘʡʥʠʡ, ʪʦʤʫ ʻ ʩʝʥʩ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʙʝʪʦʥʫʚʘʥʥʷ 

ʤʘʩʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʫʮʦʣʘʥʦʚʦʶ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʤʘʻ 

ʤʝʥʰʫ ʚʦʜʦʧʦʪʨʝʙʫ, ʚʠʱʫ ʧʦʚʽʪʨʦ- ʽ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʘ ʪʦʤʫ ʡʦʛʦ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʟʚʝʜʝʥʥʷ ʥʘʟʝʤʥʠʭ, ʧʽʜʟʝʤʥʠʭ ʽ ʧʽʜʚʦʜʥʠʭ ʯʘʩʪʠʥ ʩʧʦʨʫʜ. 

ʄʘʨʢʠ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ï 300, 400 ʽ 500. ɺʽʥ ʥʘ 15...20 % ʜʝʰʝʚʰʠʡ, ʥʽʞ 

ʟʚʠʯʘʡʥʠʡ, ʘʣʝ ʥʝʜʦʣʽʢʦʤ ʡʦʛʦ ʻ ʧʦʚʽʣʴʥʝ ʪʚʝʨʜʽʥʥʷ ʫ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʽ 

ʦʩʦʙʣʠʚʦ ʧʨʠ ʤʽʥʫʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ʊʦʤʫ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʜʣʷ ʚʠʨʦʙʽʚ, ʱʦ ʪʚʝʨʜʥʫʪʴ ʧʨʠ 

ʪʝʧʣʦʚʦʣʦʛʽʩʥʽʡ ʦʙʨʦʙʮʽ ʫ ʧʨʦʧʘʨʶʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ 

ʐʚʠʜʢʦʪʚʝʨʜʥʫʯʠʡ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʤʘʻ ʚ ʩʢʣʘʜʽ ʢʣʽʥʢʝʨʫ 

ʉ3S+ʉ3ɸ ʙʽʣʴʰʝ, ʥʽʞ ʟʚʠʯʘʡʥʠʡ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʰʣʘʢʫ ï ʥʝ 

ʙʽʣʴʰʝ 50 %, ʪʦʥʢʽʩʪʴ ʧʦʤʝʣʫ ï 350...450 ʤ
2
/ʢʛ. ɿʘ ʪʨʠ ʜʦʙʠ ʪʚʝʨʜʽʥʥʷ ʥʘʙʫʚʘʻ 

ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ 20 ʄʇʘ, ʥʘ ʚʠʛʠʥ ï 3,5 ʄʇʘ. 

ʉʫʣʴʬʘʪʦʩʪʽʡʢʠʡ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʤʘʻ ʦʙʤʝʞʝʥʥʷ ʫ ʩʢʣʘʜʽ 

ʢʣʽʥʢʝʨʫ: ʉ3ɸÒ8 %. ʁʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 

ʟʘʟʥʘʶʪʴ ʜʽʾ ʩʫʣʴʬʘʪʥʦʾ ʘʛʨʝʩʽʾ. 

 

 7.11 ʉʇɽʎɯɸʃʔʅɯ ʎɽʄɽʅʊʀ 

 

ɻʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ ï ʰʚʠʜʢʦʪʚʝʨʜʥʫʯʘ ʛʽʜʨʘʚʣʽʯʥʘ ʚôʷʞʫʯʘ 

ʨʝʯʦʚʠʥʘ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʠʟʴʢʦ ʦʩʥʦʚʥʠʭ ʘʣʶʤ̔ʥʘʪʽʚ ʢʘʣʴʮʽʶ. 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʮʴʦʛʦ ʮʝʤʝʥʪʫ ʻ ʚʘʧʥʷʢʠ ʽ ʙʦʢʩʠʪʠ. ʄʽʥʝʨʘʣʦʛʽʯʥʠʡ  

ʩʢʣʘʜ: ʉʘʆȚɸǎ2ʆ3; ʉʘʆȚ2ɸǎ203; 2ʉʘʆȚSʽʆ2, 2ʉʘʆȚɸǎ2ʆ3ȚSiO2. ʊʝʧʣʦʚʠʜʽʣʝʥʥʷ 

ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʮʝʤʝʥʪʫ ʚ 1,5 ʨʘʟʠ ʚʠʱʝ, ʥʽʞ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʪʦʤʫ ʡʦʛʦ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʟʠʤʦʚʦʛʦ ʙʝʪʦʥʫʚʘʥʥʷ; ʥʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ 

ʙʝʪʦʥʫʚʘʥʥʷ ʤʘʩʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʫ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʘ ʪʘʢʦʞ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ 

ʧʽʜʜʘʶʪʴ ʪʝʧʣʦʚʦʣʦʛʽʩʥʽʡ ʽ ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ. ʂʦʣʽʨ ʮʴʦʛʦ ʮʝʤʝʥʪʫ ï ʚʽʜ ʩʽʨʦ-

ʟʝʣʝʥʦʛʦ ʜʦ ʯʦʨʥʦʛʦ, ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʫ ʩʠʧʢʦʤʫ ʩʪʘʥʽ ï 1000...1300 ʢʛ/ʤ
3
, 

ʚʦʜʦʧʦʪʨʝʙʘ ï 23...28 %. ʩʪʨʦʢʠ, ʪʫʞʘʚʽʥʥʷ ð ʧʦʯʘʪʦʢ ʥʝ ʨʘʥʽʰʝ ʷʢ ʟʘ 30 ʭʚ. ʽ 

ʢʽʥʝʮʴ ʥʝ ʧʽʟʥʽʰʝ ʷʢ ʟʘ 12 ʛʦʜ. ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʟʘʤʽʰʫʚʘʥʥʷ. ɿʘ ʩʪʨʦʢʘʤʠ 

ʪʫʞʘʚʽʥʥʷ ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ ʜʫʞʝ ʟʨʫʯʥʠʡ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ, ʪʦʤʫ 

ʱʦ ʚʽʥ ʻ ʰʚʠʜʢʦʪʫʞʘʚʽʶʯʠʤ. ʉʪʨʦʢʠ ʪʫʞʘʚʽʥʥʷ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʜʦʙʘʚʢʘʤʠ ï 
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ʧʨʠʩʢʦʨʶʚʘʯʘʤʠ ï ʉʘ(ʆʅ)2; Nʘ2ʉʆ3; Nʘ2Sʆ; ʉʘSʆ4 ʯʠ ʜʦʙʘʚʢʘʤʠ ï 

cʧʦʚʽʣʴʥʶʚʘʯʘʤʠ ï Nʘʉǎ, Hʉǎ, ʉʘʉǎ2, ʙʫʨʘ, ʛʣʽʮʝʨʠʥ, ʮʫʢʦʨ. ʄʘʨʢʠ ï 400, 500, 

600 ï ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʟʨʘʟʢʽʚ-ʢʫʙʠʢʽʚ ʽʟ ʩʪʦʨʦʥʦʶ 70,7 ʤʤ 

ʯʝʨʝʟ ʪʨʠ ʜʦʙʠ ʪʚʝʨʜʽʥʥʷ. ɿʘʪʚʝʨʜʽʣʠʡ ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ ʤʘʻ ʚʠʩʦʢʫ 

ʩʪʽʡʢʽʩʪʴ ʫ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʭ ʚʦʜʘʭ, ʩʫʣʴʬʘʪʦʩʪʽʡʢʽʩʪʴ, ʧʽʜʚʠʱʝʥʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ 

ʟʚʠʯʘʡʥʠʤ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʦʤ ʩʪʽʡʢʽʩʪʴ ʜʦ ʜʽʾ ʚʫʛʣʝʢʠʩʣʠʭ ʚʦʜ, ʩʣʘʙʢʠʭ 

ʨʦʟʯʠʥʽʚ, ʥʝʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ˇʨʫʥʪʦʚʠʭ ʪʘ ʧʨʦʤʠʩʣʦʚʠʭ ʚʦʜ, ʙʘʛʘʪʴʦʭ 

ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ (ʤʦʣʦʯʥʦʾ, ʷʙʣʫʯʥʦʾ, ʤʫʨʘʰʠʥʦʾ ʪʘ ʽʥ.), ʪʚʘʨʠʥʥʠʭ ʪʘ 

ʨʦʩʣʠʥʥʠʭ ʤʘʩʝʣ, ʬʝʥʦʣʫ. ɸʣʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʪʘʢʠʡ ʮʝʤʝʥʪʽ ʥʝʩʪʽʡʢʠʡ ʜʦ 

ʜʽʾ ʣʫʛʽʚ ʪʘ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʥʝʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ. 

ʈʽʟʥʦʚʠʜ ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ï ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ, ʱʦ ʤʽʩʪʠʪʴ 

72...75 % ɸ12ʆ3 ʽ 22...25 % ʉʘʆ, ʤʘʻ ʚʠʩʦʢʫ ʚʦʛʥʝʪʨʠʚʢʽʩʪʴ (1750 Áʉ) ʽ ʪʦʤʫ 

ʡʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʪʝʨʫʚʘʣʴʥʠʭ ʚʠʨʦʙʽʚ. 

ɻʣʠʥʦʟʝʤʠʩʪʽ ʮʝʤʝʥʪʠ ʫʧ'ʷʪʝʨʦ-ʚʰʝʩʪʝʨʦ ʜʦʨʦʞʯʽ ʟʘ ʟʚʠʯʘʡʥʠʡ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʪʦʤʫ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʾʭʥʽ ʮʽʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ  ʥʘʡʧʦʚʥʽʰʝ: ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʰʚʠʜʢʦʪʚʝʨʜʥʫʯʠʭ. 

ʦʩʦʙʣʠʚʦ ʚ ʟʠʤʦʚʠʭ ʫʤʦʚʘʭ, ʙʝʪʦʥʽʚ; ʧʨʠ ʘʚʘʨʽʡʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʦʙʦʪʘʭ; 

ʜʣʷ ʙʝʪʦʥʽʚ ʟ ʚʠʩʦʢʠʤʠ ʚʠʤʦʛʘʤʠ ʱʦʜʦ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʪʘ ʧʝʨʝʤʽʥʥʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʽ ʚʠʩʠʭʘʥʥʷ, ʜʽʾ ʭʽʤʽʯʥʦ-ʘʛʨʝʩʠʚʥʠʭ ʚʦʜ; ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʞʘʨʦʩʪʽʡʢʠʭ ʚʠʨʦʙʽʚ.   

ɺʦʜʦʥʝʧʨʦʥʠʢʥʠʡ ʨʦʟʰʠʨʥʠʡ  ʮʝʤʝʥʪ ï ʰʚʠʜʢʦʪʫʞʘʚʽʶʯʘ ʪʘ 

ʰʚʠʜʢʦʪʚʝʨʜʥʫʯʘ ʛʽʜʨʘʚʣʽʯʥʘ ʚ'ʷʞʫʯʘ ʨʝʯʦʚʠʥʘ, ʷʢʫ ʦʜʝʨʞʫʶʪʴ ʧʦʤʝʣʦʤ  

70...76 % ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʮʝʤʝʥʪʫ, 20...22 % ʥʘʧʽʚʚʦʜʥʦʛʦ ʛʽʧʩʫ ʽ 10..11 % 

ʚʠʩʦʢʦʦʩʥʦʚʥʦʛʦ ʘʣʶʤʽʥʘʪʫ ʢʘʣʴʮʽʶ 4ʉʘʆĀɸǎ2ʆ3Āʅ2ʆ. 

ʇʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ ï ʥʝ ʨʘʥʽʰʝ ʷʢ ʟʘ 4 ʭʚ., ʢʽʥʝʮʴ ï ʥʝ ʧʽʟʥʽʰʝ ʷʢ ʟʘ 10 ʭʚ. 

ʟ ʧʦʯʘʪʢʫ ʟʘʤʽʰʫʚʘʥʥʷ ʚʦʜʦʶ. ʈʦʟʰʠʨʶʻʪʴʩʷ ʮʝʤʝʥʪ ʫ ʤʝʞʘʭ 4...5 % ʚʥʘʩʣʽʜʦʢ 

ʫʪʚʦʨʝʥʥʷ ʛʽʜʨʦʩʫʣʴʬʦʘʣʶʤʽʥʘʪʫ ʢʘʣʴʮʽʶ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʠʡ ʮʝʤʝʥʪ ʜʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʪʫʥʝʣʽʚ, ʩʪʦʚʙʫʨʽʚ ʰʘʭʪ, 

ʫ ʧʽʜʟʝʤʥʦʤʫ ʪʘ ʧʽʜʚʦʜʥʦʤʫ ʙʝʪʦʥʫʚʘʥʥʽ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʰʚʽʚ, 

ʘʣʝ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʤʧʝʨʘʪʫʨʘ ʤʘʻ ʙʫʪʠ ʚʠʱʦʶ ʟʘ 0Áʉ, 

ʪʦʤʫ ʱʦ ʪʘʢʠʡ ʮʝʤʝʥʪ ʤʘʻ ʟʥʠʞʝʥʫ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ. 

ɺʦʜʦʥʝʧʨʦʥʠʢʥʠʡ ʙʝʟʫʩʘʜʦʯʥʠʡ ʮʝʤʝʥʪ ï ʰʚʠʜʢʦʪʫʞʘʚʽʶʯʘ ʪʘ 

ʰʚʠʜʢʦʪʚʝʨʜʥʫʯʘ ʨʝʯʦʚʠʥʘ, ʷʢʫ ʦʜʝʨʞʫʶʪʴ ʟʤʽʰʫʚʘʥʥʷʤ ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ 

ʮʝʤʝʥʪʫ, ʥʘʧʽʚʚʦʜʥʦʛʦ ʛʽʧʩʫ ʽ ʛʘʰʝʥʦʛʦ ʚʘʥʥʘ. ʇʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ ï ʥʝ ʨʘʥʽʰʝ 

ʷʢ ʟʘ 1 ʭʚ., ʘ ʢʽʥʝʮʴ ï ʥʝ ʧʽʟʥʽʰʝ ʷʢ ʟʘ 5 ʭʚ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ 

ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ. 

ɻʽʧʩʦʛʣʠʥʦʟʝʤʠʩʪʠʡ ʨʦʟʰʠʨʥʠʡ ʮʝʤʝʥʪ ʦʜʝʨʞʫʶʪʴ ʧʦʤʝʣʦʤ ʯʠ 

ʟʤʽʰʫʚʘʥʥʷʤ ʧʽʩʣʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʰʣʘʢʫ ʯʠ 

ʢʣʽʥʢʝʨʫ (70 %) ʽ ʧʨʠʨʦʜʥʦʛʦ ʜʚʦʚʦʜʥʦʛʦ ʛʽʧʩʫ (30 %). ʇʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ ï ʥʝ 

ʨʘʥʽʰʝ ʷʢ ʟʘ 20 ʭʚ., ʢʽʥʝʮʴ ï ʥʝ ʧʽʟʥʽʰʝ ʷʢ ʟʘ 4 ʛʦʜ. ʈʦʟʰʠʨʝʥʥʷ, ʷʢʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʫ ʚʦʜʽ, ï 0,1...0,7 % ʯʝʨʝʟ ʪʨʠ ʜʦʙʠ ʽ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 1 % ʯʝʨʝʟ 

28 ʜʽʙ. ʄʽʮʥʽʩʪʴ ʟʨʘʟʢʽʚ ʥʘ ʩʪʠʩʢ ʯʝʨʝʟ ʪʨʠ ʜʦʙʠ ï ʥʝ ʤʝʥʰʝ ʥʽʞ 30 ʄʇʘ. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʮʝʡ ʮʝʤʝʥʪ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʭ ʨʦʟʯʠʥʽʚ ʽ 

ʙʝʪʦʥʽʚ, ʜʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ ʧʽʜʚʘʣʽʚ, ʰʘʭʪ, ʪʨʫʙ, ʜʣʷ ʟʘʤʦʥʦʣʽʯʫʚʘʥʥʷ ʩʪʠʢʽʚ. 
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ʅʘʧʨʫʞʫʚʘʣʴʥʠʡ ʮʝʤʝʥʪ ʦʜʝʨʞʫʶʪʴ ʩʧʽʣʴʥʠʤ ʧʦʤʝʣʦʤ 65...75 % 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ, 13...20 % ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʮʝʤʝʥʪʫ ʪʘ 1...10 % 

ʜʚʦʚʦʜʥʦʛʦ ʛʽʧʩʫ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ. ʋ ʧʨʦʮʝʩʽ ʧʨʦʧʘʨʶʚʘʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ, 

ʩʪʘʣʝʚʘ ʘʨʤʘʪʫʨʘ ʷʢʠʭ ʥʘʪʷʛʥʫʪʘ ʚ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʮʝʤʝʥʪ 

ʨʦʟhʠʨʶʻʪʴʩʷ ʽ ʩʪʚʦʨʶʻ ʚ ʘʨʤʘʪʫʨʽ ʧʦʧʝʨʝʜʥʻ ʥʘʧʨʫʞʝʥʥʷ. ʇʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ 

ï ʯʝʨʝʟ 2...5 ʭʚ., ʢʽʥʝʮʴ ï ʯʝʨʝʟ 4...7 ʭʚ. 

ʇʽʩʣʷ ʜʦʙʠ ʪʚʝʨʜʽʥʥʷ ʪʘʢʠʡ ʮʝʤʝʥʪ ʤʘʻ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʥʝ ʤʝʥʰ ʷʢ 

15 ʄʇʘ, ʘ ʯʝʨʝʟ 28 ʜʽʙ ʪʚʝʨʜʽʥʥʷ ï 50 ʄʇʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʡʦʛʦ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜʚʠʱʝʥʦʾ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʽ 

ʪʨʽʰʠʥʦʩʪʽʡʢʦʩʪʽ ʜʣʷ ʧʽʜʚʦʜʥʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʥʘʧʽʨʥʠʭ ʩʧʦʨʫʜ, ʩʧʦʨʪʠʚʥʠʭ 

ʦʙ'ʻʢʪʽʚ, ʪʦʥʢʦʩʪʽʥʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

 

 7.12 ɻɯʇʉʆʎɽʄɽʅʊʅʆʇʋʎʆʃɸʅʆɺɯ ɺ'ʗɾʋʏɯ 

 

ɻʽʧʩʦʮʝʤʝʥʪʥʦʧʫʮʦʣʘʥʦʚʽ ʚ'ʷʞʫʯʽ (ɻʎʇɺ) ʦʜʝʨʞʫʶʪʴ ʟʤʽʰʫʚʘʥʥʷʤ 

50...70 % ʥʘʧʽʚʚʦʜʷʥʦʛʦ ʛʽʧʩʫ ʽ 15...25 % ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʪʘ 10...25 % ʘʢʪʠʚʥʦʾ 

ʤʽʥʝʨʘʣʴʥʦʾ ʜʦʙʘʚʢʠ (ʜʽʘʪʦʤʽʪ, ʪʨʝʧʝʣ, ʦʧʦʢʘ, ʚʠʧʘʣʝʥʽ ʛʣʠʥʠ ʪʦʱʦ). ɻʎʇɺ 

ʚʠʧʫʩʢʘʶʪʴ ʤʘʨʦʢ 100 ʽ 150. ɺʦʥʠ ʰʚʠʜʢʦ ʪʚʝʨʜʥʫʪʴ, ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʚʦʜʦʩʪʽʡʢʽʩʪʴ. ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʽʚ ʥʘ ɻʎʇɺ ʥʘ ʩʪʠʩʢ ï 15...30 ʄʇʘ. ʋʞʝ ʯʝʨʝʟ ʜʚʽ-

ʪʨʠ ʛʦʜʠʥʠ ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʪʦʥʫ ʤʽʮʥʽʩʪʴ ʜʦʨʽʚʥʶʻ 30...40 % ʤʘʨʦʯʥʦʾ. 

ɻʎʇɺ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʥʝʣʝʡ ʦʩʥʦʚ ʧʽʜʣʦʛ, ʧʘʥʝʣʝʡ 

ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ, ʩʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʠʭ ʢʘʙʽʥ, ʚʝʥʪʠʣʷʮʽʡʥʠʭ ʙʣʦʢʽʚ, ʩʪʽʥʦʚʦʛʦ 

ʢʘʤʝʥʶ ʪʦʱʦ. 

 

 7.13 ɺ'ʗɾʋʏɯ ɸɺʊʆʂʃɸɺʅʆɻʆ ʊɺɽʈɼɯʅʅʗ 

 

ɺ'ʷʞʫʯʽ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʽʥʥʷ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: ʩʠʣʽʢʘʪʥʽ, 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʩʠʨʦʚʠʥʥʦʾ ʩʫʤʽʰʽ, ʱʦ ʤʽʩʪʠʪʴ ʚʘʧʥʦ ʽ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ; ʰʣʘʢʦʚʽ, 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʯʠ ʧʘʣʠʚʥʠʭ ʰʣʘʢʽʚ ʷʢ 

ʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʢʦʤʧʦʥʝʥʪʘ; ʟʦʣʴʥʽ, ʚʠʛʦʪʦʚʣʶʚʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʦʣʠ ʚʽʜ 

ʩʧʘʣʶʚʘʥʥʷ ʚʫʛʽʣʣʷ, ʩʣʘʥʮʽʚ, ʪʦʨʬʫ; ʚ'ʷʞʫʯʽ, ʚʠʛʦʪʦʚʣʶʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʚʽʜʭʦʜʽʚ ʭʽʤʽʯʥʦʾ ʪʘ ʛʽʨʥʠʯʦʜʦʙʫʚʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʂʦʞʥʝ ʟ ʮʠʭ ʚ'ʷʞʫʯʠʭ 

ʤʽʩʪʠʪʴ ʢʨʝʤʥʝʟʝʤʠʩʪʠʡ ʢʦʤʧʦʥʝʥʪ ʪʘ ʚʘʧʥʦ. ʄʦʞʥʘ ʪʘʢʦʞ ʚʚʦʜʠʪʠ ʜʦʙʘʚʢʠ, 

ʱʦ ʨʝʛʫʣʶʶʪʴ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʝʥʥʷ. 

ʊʚʝʨʜʽʥʥʷ ʘʚʪʦʢʣʘʚʥʠʭ ʚ'ʷʞʫʯʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʩʝʨʝʜʦʚʠʱʽ ʥʘʩʠʯʝʥʦʾ 

ʚʦʜʷʥʦʾ ʧʘʨʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 175...200 Áʉ ʪʘ ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʠʩʢʫ ʧʘʨʠ 

0,8...1,6 ʄʇʘ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʘʚʪʦʢʣʘʚʘʭ. ɺʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʦʢʩʠʜʽʚ ʉʘʆ ʽ Siʆ2 

ʟʘ ʫʯʘʩʪʶ ʚʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʛʽʜʨʦʩʠʣʽʢʘʪʠ ʷʢʽ ʟʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ 

ʘʚʪʦʢʣʘʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɺ'ʷʞʫʯʽ ʘʚʪʦʢʣʘʚʥʦʛʦ ʪʚʝʨʜʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʽ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʧʦʨʠʩʪʠʭ ʥʽʟʜʨʶʚʘʪʠʭ ʙʝʪʦʥʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʱʽʣʴʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 144 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ ʜʣʷ ʙʝʟ ʮʝʤʝʥʪʥʠʭ ʚ'ʷʞʫʯʠʭ, ʤʦʞʥʘ 

ʝʢʦʥʦʤʠʪʠ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠ .ʽ ʦʜʥʦʯʘʩʥʦ ʚʠʨʽʰʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ 

ʧʨʦʙʣʝʤʠ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

 7.14 ʐʃɸʂʆʃʋɾʅɯ ɺ'ʗɾʋʏɯ 

 

ʐʣʘʢʦʣʫʞʥʽ ʚ'ʷʞʫʯʽ ʦʜʝʨʞʫʶʪʴ ʥʘ ʦʩʥʦʚʽ ʪʦʥʢʦ ʧʦʤʝʣʝʥʦʛʦ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʜʦʤʝʥʥʦʛʦ ʰʣʘʢʫ ʽ ʣʫʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ï ʩʧʦʣʫʢ ʣʫʞʥʠʭ 

ʤʝʪʘʣʽʚ ʥʘʪʨʽʶ ʘʙʦ ʢʘʣʽʶ. ɼʦ ʣʫʞʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʣʝʞʘʪʴ ʩʦʜʦʧʦʪʘʰʥʘ 

ʩʫʤʽʰ ï ʩʫʧʫʪʥʽʡ ʧʨʦʜʫʢʪ ʚʠʨʦʙʥʠʮʪʚʘ ʛʣʠʥʦʟʝʤʫ ʽʟ ʥʝʬʝʣʽʥʽʚ ʽ ʩʽʻʥʽʪʽʚ; 

ʩʦʜʦʣʫʞʥʠʡ ʧʣʘʚ ï ʧʨʦʜʫʢʪ ʢʘʧʨʦʣʘʢʪʘʥʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʨʽʜʢʽ ʣʫʞʥʽ 

ʚʽʜʭʦʜʠ ʬʝʥʦʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʩʫʤʽʰ ʾʜʢʦʛʦ ʥʘʪʨʫ ʽ ʾʜʢʦʛʦ ʢʘʣʽʶ; ʬʪʦʨʠʜ 

ʥʘʪʨʽʶ ï ʚʽʜʭʽʜ ʩʫʧʝʨʬʦʩʬʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʤʝʪʘʣʩʠʣʽʢʘʪ ʥʘʪʨʽʶ ï ʩʫʧʫʪʥʽʡ 

ʧʨʦʜʫʢʪ ʚʠʨʦʙʥʠʮʪʚʘ ʜʚʦʦʢʩʠʜʫ ʪʠʪʘʥʫ ʽ ʛʣʠʥʦʟʝʤʫ; ʧʠʣ ʝʣʝʢʪʨʦʬʽʣʴʪʨʽʚ 

ʢʣʥ̔ʢʝʨʦʚʠʧʘʣʶʚʘʣʴʥʠʭ ʧʝʯʝʡ ʮʝʤʝʥʪʥʠʭ ʟʘʚʦʜʽʚ; ʣʫʞʥʽ ʚʽʜʭʦʜʠ ʮʝʣʶʣʦʟʥʦ-

ʧʘʧʝʨʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʦʱʦ. 

ʇʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ ʮʠʭ ʚ'ʷʞʫʯʠʭ ï ʥʝ ʨʘʥʽʰʝ ʷʢ ʯʝʨʝʟ 30 ʭʚ., ʢʽʥʝʮʴ ï ʚʽʜ 

2 ʜʦ 5 ʛʦʜ. ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ï 20...120 ʄʇʘ, ʣhʘʢʦʣʫʞʥʽ ʚ'ʷʞʫʯʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʟʠʤʢʫ: ʣʫʞʥʽ ʢʦʤʧʦʥʝʥʪʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʧʨʦʪʠʤʦʨʦʟʥʦʾ 

ʜʦʙʘʚʢʠ. 

 

 7.15 ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʊɸ ɿɹɽʈɯɻɸʅʅʗ ʎɽʄɽʅʊɯɺ 

 

ɺʠʨʦʙʣʝʥʠʡ ʥʘ ʟʘʚʦʜʽ ʮʝʤʝʥʪ ʚʽʜʚʘʥʪʘʞʫʶʪʴ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʜʦ 

ʤʽʩʮʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʘʨʪʽʷʤʠ, ʨʦʟʤʽʨ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʟʘʚʦʜʫ. ɼʣʷ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʩʠʧʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪ, ʚʘʛʦʥʠ-

ʮʝʤʝʥʪʦʚʦʟʠ, ʮʠʩʪʝʨʥʠ, ʢʦʥʪʝʡʥʝʨʠ, ʘʚʪʦ ʮʝʤʝʥʪʦʚʦʟʠ; ʾʭ ʪʘʢʦʞ ʫʧʘʢʦʚʫʶʪʴ ʽ 

ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʫ ʧʘʧʝʨʦʚʠʭ, ʤʽʰʢʘʭ. ʅʘ ʮʝʤʝʥʪ ʚʠʜʘʻʪʴʩʷ ʧʘʩʧʦʨʪ ʟʘ ʥʦʤʝʨʦʤ, 

ʜʝ ʟʘʟʥʘʯʝʥʦ ʥʘʟʚʫ ʟʘʚʦʜʫ, ʜʘʪʫ ʚʽʜʚʘʥʪʘʞʝʥʥʷ, ʥʦʤʝʨ ʧʘʨʪʽʾ, ʢʽʣʴʢʽʩʪʴ ʚʘʛʦʥʽʚ, 

ʥʘʟʚʫ ʮʝʤʝʥʪʫ, ʥʦʨʤʘʣʴʥʫ ʛʫʩʪʦʪʫ, ʘʢʪʠʚʥʽʩʪʴ.  

ʎʝʤʝʥʪ ʟʙʝʨʽʛʘʶʪʴ ʦʢʨʝʤʦ ʟʘ ʤʘʨʢʘʤʠ ʽ ʚʠʜʘʤʠ ʚ ʟʘʢʨʠʪʠʭ ʩʢʣʘʜʘʭ, 

ʩʠʣʦʩʥʠʭ ʙʫʥʢʝʨʘʭ. ɿʤʽʰʫʚʘʪʠ ʮʝʤʝʥʪ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽ ʤʘʨʦʢ ʟʘ6ʦʨʦʥʷʻʪʴʩʷ. ʇʽʜ 

ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʮʝʤʝʥʪ ʧʦʪʨʽʙʥʦ ʟʘʭʠʱʘʪʠ ʚʽʜ ʜʽʾ ʚʦʣʦʛʠ. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʪʴ ʮʝʤʝʥʪʫ, ʚʽʜʙʠʨʘʶʪʴ ʧʨʦʙʫ ʤʘʩʦʶ 20 ʢʛ ʽ 

ʥʘʧʨʘʚʣʷʶʪʴ ʚ ʣʘʙʦʨʘʪʦʨʽʶ ʜʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ. 

ʏʘʩ ʟʙʝʨʽʛʘʥʥʷ ʦʙʤʝʞʝʥʠʡ ʪʦʤʫ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʛʠ ʽʟ 

ʧʦʚʽʪʨʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʘʢʪʠʚʥʦʩʪʽ. ʏʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʟʙʝʨʽʛʘʥʥʷ 

ʘʢʪʠʚʥʽʩʪʴ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 20 %, ʯʝʨʝʟ 6 ʤʽʩʷʮʽʚ ï ʥʘ 30 %, ʯʝʨʝʟ ʨʽʢ ï ʥʘ 40 %. 

ʊʦʥʢʦʤʝʣʝʥʽ ʪʘ ʰʚʠʜʢʦʪʚʝʨʜʥʫʯʽ ʮʝʤʝʥʪʠ ʰʚʠʜʰʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʘʢʪʠʚʥʽʩʪʴ. 

ɺʽʜʥʦʚʣʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʟʣʝʞʘʥʠʭ ʮʝʤʝʥʪʽʚ ʜʦʜʘʪʢʦʚʠʤ ʧʦʤʝʣʦʤ. ʂʨʽʤ 

ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ  ʘʢʪʠʚʥʦʩʪʽ  ʮʝʤʝʥʪʽʚ ʽʥʦʜʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʨʽʻʥʪʦʚʥʽ 

ʧʨʠʤʽʪʠʚʥʽ ʚʽʟʫʘʣʴʥʽ ʤʝʪʦʜʠ,  ʥʘʧʨʠʢʣʘʜ ʩʪʠʩʢʫʶʪʴ ʫ ʜʦʣʦʥʽ ʮʝʤʝʥʪ, ʽ ʷʢʱʦ ʚʽʥ 

ʧʽʩʣʷ ʨʦʟʪʫʣʝʥʥʷ ʢʫʣʘʢʘ ʥʝ ʛʨʫʜʢʫʻʪʴʩʷ, ʘ ʨʦʟʩʠʧʘʻʪʴʩʷ, ʪʦ ʮʝʤʝʥʪ ʩʫʪʪʻʚʦ ʥʝ 

ʚʪʨʘʪʠʚ ʘʢʪʠʚʥʦʩʪʽ; ʷʢʱʦ ʞ ʦʢʨʝʤʽ ʯʘʩʪʢʠ ʘʛʨʝʛʫʶʪʴ (ʛʨʫʜʢʫʶʪʴʩʷ), ʪʦ ʮʝʤʝʥʪ 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 145 

 

ʚʪʨʘʪʠʚ ʘʢʪʠʚʥʽʩʪʴ ʽ ʩʣʽʜ ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʥʜʘʨʪʥʠʤ 

ʤʝʪʦʜʦʤ. 

 

 7.16 ʉʋʏɸʉʅɯ ʄɯʅɽʈɸʃʔʅɯ ɺôʗɾʋʏɯ ʈɽʏʆɺʀʅʀ  

 

ɺʠʥʘʭʽʜ ʫ 1957 ʨʦʮʽ ʤʝʪʦʜʫ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʦʨʦʰʢʽʚ, ʟʜʘʪʥʠʭ ʜʦ 

ʨʝʜʠʩʧʝʨʛʘʮʽʾ, ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡʦʛʦ ʫ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʚʽʜʢʨʠʣʦ ʥʦʚʽ 

ʷʢʽʩʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʱʝ ʦʜʥʽʻʾ ʛʘʣʫʟʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ï ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ. ʅʘʩʣʽʜʢʦʤ ʰʚʠʜʢʦʛʦ 

ʩʪʘʥʦʚʣʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʪʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʮʽʻʾ ʛʘʣʫʟʽ ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʦʛʦ ʩʧʝʢʪʨʘ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ - ʚʽʜ 

ʤʫʨʫʚʘʥʥʷ ʩʪʽʥ ʽ ʦʧʦʨʷʜʞʝʥʥʷ ʙʫʜʽʚʝʣʴ ʜʦ ʧʦʢʨʠʪʪʷ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʪʘ 

ʩʧʦʨʫʜʞʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʩʫʭʽ ʩʫʤʽʰʽ ʧʨʘʢʪʠʯʥʦ ʚʠʪʽʩʥʠʣʠ Ăʤʦʢʨʝò ʚʠʨʦʙʥʠʮʪʚʦ 

ʨʦʟʯʠʥʽʚ. ʋʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʰʠʨʦʢʠʡ ʘʩʦʨʪʠʤʝʥʪ ʩʫʭʠʭ ʩʫʤʽʰʝʡ 

ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʚʩʽʭ ʚʠʜʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ (ʦʟ-

ʜʦʙʣʝʥʥʷ, ʪʝʧʣʦʽʟʦʣʷʮʽʷ, ʛʽʜʨʦʽʟʦʣʷʮʽʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʪʦʱʦ) ʫ ʞʠʪʣʦʚʦʤʫ, 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʽ ʩʧʝʮʽʘʣʴʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ (ʫʧʦʨʷʜʞʝʥʥʷ ʚʠʩʦʢʦʤʽʮʥʠʭ ʧʽʜʣʦʛ, 

ʚʽʜʥʦʚʣʝʥʥʷ ʘʝʨʦʜʨʦʤʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʛʽʜʨʦʽʟʦʣʷʮʽʷ ʩʧʦʨʫʜ ʪʦʱʦ).  

ʈʦʟʯʠʥʠ ʽ ʙʝʪʦʥʠ ʽʟ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ, ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ, ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ, ʘ ʩʘʤʝ: ʤʽʥʽʤʫʤ ʦʧʝʨʘʮʽʡ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ 

ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ (ʟʘʤʽʰʫʚʘʥʥʷ ʚʦʜʦʶ); ʟʥʠʞʝʥʥʷ ʥʘ 5...7 % 

ʚʽʜʭʦʜʽʚ ʨʦʟʯʠʥʫ ʟʘ ʨʘʭʫʥʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʩʪʠʬʽʢʫʶʯʠʭ ʽ ʚʦʜʦʫʪʨʠʤʫʶʯʠʭ 

ʜʦʤʽʰʦʢ; ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʽ ʨʦʟʯʠʥʽʚ ʥʘ ʾʭ ʦʩʥʦʚʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʪʦʯʥʦʛʦ ʜʦʟʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʤʽʰʫʚʘʥʥʷ; 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʚ 1,5...3 ʨʘʟʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʧʣʘʩʪʠʯʥʠʭ 

ʷʢʦʩʪʝʡ ʨʦʟʯʠʥʥʠʭ ʩʫʤʽʰʝʡ ʽ ʤʝʭʘʥʽʟʘʮʽʾ ʨʦʙʽʪ; ʟʤʝʥʰʝʥʥʷ ʥʘ 10...15 % 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʚʠʪʨʘʪ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʽʪ.  

ʉʫʭʽ ʙʫʜʽʚʝʣʴʥʽ ʩʫʤʽʰʽ ï ʮʝ ʧʦʨʦʰʢʦʧʦʜʽʙʥʽ ʢʦʤʧʦʟʠʮʽʾ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ 

ʽʟ ʤʽʥʝʨʘʣʴʥʦʾ ʘʙʦ ʦʨʛʘʥʽʯʥʦʾ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ, ʥʘʧʦʚʥʶʚʘʯʽʚ ʪʘ 

ʟʘʧʦʚʥʶʚʘʯʽʚ, ʜʦʙʘʚʦʢ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ ʟʘʚʦʜʩʴʢʠʭ ʫʤʦʚʘʭ. ʅʘ ʤʽʩʮʽ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʩʫʭʽ ʩʫʤʽʰʽ ʟʤʽʰʫʶʪʴ ʟ ʚʦʜʦʶ ʜʦ ʦʪʨʠʤʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ 

ʨʦʟʯʠʥʫ ʟʘʜʘʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ. 

ɸʩʦʨʪʠʤʝʥʪ ʧʨʦʜʫʢʮʽʾ ʻ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʠʤ ï ʙʝʪʦʥʠ, ʤʫʨʫʚʘʣʴʥʽ 

ʨʦʟʯʠʥʠ, ʰʪʫʢʘʪʫʨʢʠ, ʢʣʝʾ, ʰʧʘʪʣʽʚʢʠ, ʧʽʜʣʦʛʠ, ʱʦ ʟʜʘʪʥʽ ʜʦ 

ʩʘʤʦʚʠʨʽʚʥʶʚʘʥʥʷ. 

ʉʧʝʮʽʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭʥʽʤʠ 

ʛʘʣʫʟʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʛʽʜʨʦʬʦʙʥʽʩʪʴ, ʪʝʨʤʦʩʪʽʡʢʽʩʪʴ, 

ʘʜʛʝʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ). ɻʘʨʘʥʪʦʚʘʥʘ ʷʢʽʩʪʴ ʩʫʭʦʾ ʩʫʤʽʰʽ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ ʟʘʚʦʜʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʩʫʯʘʩʥʠʤ ʨʽʚʥʝʤ 

ʙʫʜʽʚʝʣʴʥʦʾ ʭʽʤʽʾ. 

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʾʭʥʶ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ, ʘ ʩʘʤʝ: ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʚ 1,5...5 ʨʘʟʽʚ 
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ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʨʦʙʽʪ, ʟʥʠʞʝʥʥʷ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʦʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʫ 3...10, ʩʪʘʙʽʣʴʥʽʩʪʴ ʩʢʣʘʜʽʚ, ʱʦ ʛʘʨʘʥʪʫʻ ʦʪʨʠʤʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽʟ 

ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, 

ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʟʙʝʨʽʛʘʥʥʷ ʙʝʟ ʟʤʽʥʠ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʤʦʞʣʠʚʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʚʽʜ'ʻʤʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ 

ʚʠʪʨʘʪ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ, ʟʙʝʨʽʛʘʥʥʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ. 

ɺʠʭʽʜʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʧʦʻʜʥʘʪʠ ʚ ʪʘʢʽ ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʤʽʥʝʨʘʣʴʥʽ ʪʘ 

ʦʨʛʘʥʽʯʥʽ ʚ'ʷʞʫʯʽ, ʥʘʧʦʚʥʶʚʘʯʽ ʽ ʟʘʧʦʚʥʶʚʘʯʽ, ʜʦʙʘʚʢʠ. 

ʗʢ ʤʽʥʝʨʘʣʴʥʽ ʚ'ʷʞʫʯʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʙʽʣʠʡ ʪʘ ʢʦʣʴʦʨʦʚʠʡ, ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ, ʚʦʛʥʝʪʨʠʚʢʠʡ ʮʝʤʝʥʪ, ʛʽʧʩʦʚʽ 

ʚ'ʷʞʫʯʽ, ʚʘʧʥʦ. 

ʅʘʧʦʚʥʶʚʘʯʽ ʪʘ ʟʘʧʦʚʥʶʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʧʨʠʨʦʜʥʠʤʠ 

ʜʠʩʧʝʨʩʥʠʤʠ, ʪʘʢ ʽ ʤʝʭʘʥʽʯʥʦ-ʜʠʩʧʝʨʛʦʚʘʥʠʤʠ ʥʝʦʨʛʘʥʽʯʥʠʤʠ ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ ʨʽʟʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʇʨʠʨʦʜʥʽ ʜʠʩʧʝʨʩʥʽ ʨʝʯʦʚʠʥʠ ï ʮʝ ʛʣʠʥʠ (ʙʝʥʪʦʥʽʪ, ʢʘʦʣʽʥʽʪ), ʜʦʣʦʤʽʪ, 

ʦʤʽʘʢʘʨʙ (ʤʘʨʤʫʨʦʚʘ ʤʫʢʘ), ʤʘʨʰʘʣʽʪ (ʘʤʦʨʬʥʠʡ ʢʨʝʤʥʝʟʝʤ), ʧʨʠʨʦʜʥʘ 

ʟʙʘʛʘʯʝʥʘ ʢʨʝʡʜʘ, ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ, ʷʢʽ ʤʘʶʪʴ ʨʦʟʤʽʨ ʯʘʩʪʠʥʦʢ ʚʽʜ 2 ʜʦ 640 ʤʢʤ. 

ʇʨʠʨʦʜʥʽ ʤʝʭʘʥʽʯʥʦ-ʜʠʩʧʝʨʛʦʚʘʥʽ ʨʝʯʦʚʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʣʶʜʦʶ, 

ʪʘʣʴʢʦʤ, ʚʝʨʤʠʢʫʣʽʪʦʤ, ʧʝʨʣʽʪʦʤ, ʧʠʣʦʧʦʜʽʙʥʠʤ ʤʝʣʝʥʠʤ ʢʚʘʨʮʦʤ ʽʟ ʨʦʟʤʽʨʦʤ 

ʯʘʩʪʠʥʦʢ ʚʽʜ 5 ʜʦ 600 ʤʢʤ. ɼʦ ʧʨʠʨʦʜʥʠʭ ʤʝʭʘʥʽʯʥʦ-ʜʠʩʧʝʨʛʦʚʘʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ʚʽʜʥʦʩʷʪʴ ʘʟʙʝʩʪ ʟ ʜʦʚʞʠʥʦʶ ʚʦʣʦʢʦʥ 1,5...3,5 ʤʤ, ʜʦ ʩʠʥʪʝʪʠʯʥʠʭ 

ʚʦʣʦʢʥʠʩʪʠʭ ï ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʽ ʪʘ ʧʦʣʽʘʤʽʜʥʽ ʚʦʣʦʢʥʘ ʜʦʚʞʠʥʦʶ 6,5...7,5 ʤʢʤ.  

ʋ ʩʫʭʠʭ ʩʫʤʽʰʘʭ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʙʝʪʦʥʥʠʭ ʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢ ʟʘʧʦʚʥʶʚʘʯ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʩʢʠ ʙʽʣʴʰ ʢʨʫʧʥʦʾ 

ʬʨʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʱʝʙʽʥʴ ʬʨʘʢʮʽʾ 3...10 ʤʤ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʻ ʜʦʙʘʚʢʠ ï 

ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʽ, ʧʣʘʩʪʠʬʽʢʘʪʦʨʠ, ʧʽʥʦʛʘʩʥʠʢʠ, ʧʽʛʤʝʥʪʠ, ʝʤʫʣʴʛʘʪʦʨʠ, 

ʨʝʛʫʣʷʪʦʨʠ ʪʫʞʘʚʣʝʥʥʷ, ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʠ, ʧʦʨʦʫʪʚʦʨʶʚʘʯʽ, ʩʪʘʙʽʣʽʟʘʪʦʨʠ ʪʘ ʽʥ. 

ɺ ʩʢʣʘʜʘʭ ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʜʦʙʘʚʢʠ ʫ 

ʧʦʨʦʰʢʦʧʦʜʽʙʥʦʤʫ ʩʪʘʥʽ. 

ʗʢ ʧʽʛʤʝʥʪʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʝʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʱʦ ʟʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ 

ʻ ʦʢʩʠʜʘʤʠ ʪʠʪʘʥʫ, ʬʝʨʫʤʫ ʪʘ ʭʨʦʤʫ, ʘʙʦ ʩʦʣʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʟʘʣʽʟʥʫ ʣʘʟʫʨ.  

ɿʘʪʠʨʘʣʴʥʽ ʩʫʤʽʰʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʢʦʣʴʦʨʦʚʠʤʠ ʩʫʤʽʰʘʤʠ 

(ʚʽʜʦʤʠʤʠ ʷʢ ʬʫʛʠ), ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʨʦʙʽʪ ʧʨʠ 

ʟʘʧʦʚʥʝʥʥʽ ʰʚʽʚ ʤʽʞ ʧʣʠʪʢʘʤʠ ʥʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʦʚʝʨʭʥʷʭ ʟ 

ʤʝʪʦʶ ʥʘʜʘʥʥʷ ʟʘʢʽʥʯʝʥʦʛʦ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʚʠʛʣʷʜʫ ʦʙʣʠʮʶʚʘʥʥʶ. 

ʎʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʪʘʢʦʞ ʩʧʨʠʡʤʘʪʠ ʯʘʩʪʠʥʫ ʥʘʧʨʫʞʝʥʴ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʥʘ ʫʩʽʡ ʧʦʚʝʨʭʥʽ ʧʦʢʨʠʪʪʷ, ʟʘʭʠʱʘʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ 

ʧʦʰʢʦʜʞʝʥʴ ʪʘ ʧʨʦʥʠʢʥʝʥʥʷ ʚʦʜʠ, ʤʘʪʠ ʜʦʙʨʫ ʘʜʛʝʟʽʶ ʜʦ ʫʩʽʭ ʯʘʩʪʠʥ ʧʣʠʪʢʠ, 

ʥʠʟʴʢʫ ʫʩʘʜʢʫ, ʜʦʩʪʘʪʥʶ ʝʣʘʩʪʠʯʥʽʩʪʴ, ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ, ʦʧʽʨ ʩʪʠʨʘʥʥʶ, ʫʜʘʨʥʫ 

ʤʽʮʥʽʩʪʴ ʪʘ ʥʠʟʴʢʝ ʢʘʧʽʣʷʨʥʝ ʚʩʤʦʢʪʫʚʘʥʥʷ. 

ʇʦʣʽʤʝʨʤʽʥʝʨʘʣʴʥʽ ʰʪʫʢʘʪʫʨʢʠ ʟʘʟʚʠʯʘʡ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

ʮʝʤʝʥʪʥʽ ʪʘ ʛʽʧʩʦʤʽʩʪʢʽ. 
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ʎʝʤʝʥʪʥʽ (ʘʙʦ ʮʝʤʝʥʪʦʤʽʩʪʢʽ) ʰʪʫʢʘʪʫʨʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʟʜʦʙʣʝʥʥʷ 

ʬʘʩʘʜʽʚ ʽ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ, ʥʘʧʦʚʥʶʚʘʯʽʚ (ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ ʽ 

ʙʽʣʠʭ ʢʘʨʙʦʥʘʪʽʚ), ʧʦʣʽʤʝʨʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʫʧʦʚʽʣʴʥʶʚʘʯʽʚ ʪʫʞʘʚʽʥʥʷ, 

ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʠʭ ʪʘ ʨʝʦʣʦʛʽʯʥʠʭ ʜʦʙʘʚʦʢ, ʘ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʽ ʘʨʤʫʶʯʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʂʘʨʙʦʥʘʪʥʽ ʥʘʧʦʚʥʶʚʘʯʽ (ʤʘʨʤʫʨʦʚʠʡ ʜʨʽʙʥʷʢ ʘʙʦ ʚʘʧʥʷʢ) ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʦ ʘʙʦ ʟʘʤʽʩʪʴ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʽʚ. ʇʽʜʚʠʱʝʥʥʷ ʚʤʽʩʪʫ 

ʮʝʤʝʥʪʫ ʚ ʩʢʣʘʜʽ ʚʘʧʥʷʥʦ-ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʦʙʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʧʨʠ 

ʩʪʠʩʢʫ, ʫʜʘʨʥʫ ʤʽʮʥʽʩʪʴ, ʚʦʜʦʟʘʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʣʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʪʨʽʱʠʥ ʚʥʘʩʣʽʜʦʢ ʞʦʨʩʪʢʦʩʪʽ ʨʦʟʯʠʥʫ. ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʚʤʽʩʪʫ ʛʘʰʝʥʦʛʦ ʚʘʧʥʘ 

ʧʦʣʽʧʰʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɼʝʢʦʨʘʪʠʚʥʽ ʰʪʫʢʘʪʫʨʢʠ ï ʮʝ ʪʦʚʩʪʦʰʘʨʦʚʝ ʧʦʢʨʠʪʪʷ, ʷʢʝ ʤʘʻ ʚʠʟʥʘʯʝʥʫ 

ʩʪʨʫʢʪʫʨʫ. ʉʪʨʫʢʪʫʨʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ, ʨʦʟʤʽʨʫ ʽ ʬʦʨʤʠ ʥʘʧʦʚʥʶʚʘʯʘ 

(ʟʘʧʦʚʥʶʚʘʯʘ), ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʠʡʦʤʫ ʥʘʥʝʩʝʥʥʷ ʽ ʚʠʜʫ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ. ɺʦʥʠ ʧʦʩʪʘʯʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʘʙʦ ʛʦʪʦʚʠʤʠ ʜʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʝʢʦʨʘʪʠʚʥʽ ʘʢʨʠʣʦ-ʣʘʪʝʢʩʥʽ ʰʪʫʢʘʪʫʨʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ 

ʷʢʦʩʪʽ ʬʽʥʽʰʥʦʛʦ ʧʦʢʨʠʪʪʷ ʥʘ ʬʘʩʘʜʘʭ ʪʘ ʽʥʪʝʨ'ʻʨʘʭ. ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʬʘʢʪʫʨʠ 

(ʨʠʩ. 7.16), ʷʢʽ ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʟʝʨʥʘ ʨʽʟʥʦʾ ʬʨʘʢʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʘʣʶʥʢʫ. ʐʪʫʢʘʪʫʨʢʠ ʪʦʥʫʶʪʴʩʷ ʙʽʣʴʰ ʥʽʞ ʫ 800 ʚʽʜʪʽʥʢʽʚ, ʪʘ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʢʦʣʦʨʘʥʪʽʚ ʥʝ ʚʠʛʦʨʘʶʪʴ ʥʘ ʧʨʦʪʷʟʽ ʝʢʩʧʣʫʘʪʘʮʽʾ.  

 

 

ʘ) 

 

ʈʠʩ. 7.16. ʊʠʧʠ 

ʬʘʢʪʫʨʠ ʘʢʨʠʣʦʚʠʭ 

ʰʪʫʢʘʪʫʨʦʢ:  

ʘ ï ʢʦʨʦʾʜ; ʙ ï ʰʫʙʘ;  

ʚ ï ʚʽʣʴʥʠʡ ʚʠʙʽʨ ʪʠʧʫ 

ʬʘʢʪʫʨʠ. 

ʙ) 

ʚ) 

 

ʉʫʤʽʰ ʜʣʷ ʦʙʨʠʟʢʫ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʽʚʥʦʤʽʨʥʦʛʦ 

ʟʘʢʨʽʧʣʷʶʯʦʛʦ ʰʘʨʫ, ʷʢʠʡ ʤʘʻ ʙʫʪʠ ʩʦʣʝʩʪʽʡʢʠʤ. ʁʦʛʦ ʚʠʢʦʥʫʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ 

ʫ ʚʠʛʣʷʜʽ ʩʽʪʢʠ, ʱʦ ʧʦʢʨʠʚʘʻ ʥʝ ʤʝʥʰ 70 % ʧʣʦʱʽ ʪʦʚʱʠʥʦʶ 5 ʤʤ.  
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ɻʽʧʩʦʤʽʩʪʢʽ ʰʪʫʢʘʪʫʨʢʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʟʜʦʙʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʧʦʚʝʨʭʦʥʴ ʧʨʠʤʽʱʝʥʴ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʽʟ ʛʽʧʩʫ, ʚʘʧʥʘ, ʥʘʧʦʚʥʶʚʘʯʽʚ, 

ʫʧʦʚʽʣʴʥʶʚʘʯʽʚ ʪʫʞʘʚʽʥʥʷ, ʧʦʣʽʤʝʨʫ ʪʘ ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʦʾ ʜʦʙʘʚʢʠ. ɿʘʣʝʞʥʦ 

ʚʽʜ ʪʠʧʫ ʽ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʨʦʟʨʽʟʥʷʶʪʴ ʛʽʧʩʦʧʽʱʘʥʽ, ʛʽʧʩʦʚʘʧʥʷʥʽ ʘʙʦ 

ʚʘʧʥʷʥʦ-ʛʽʧʩʦʚʽ ʩʫʤʽʰʽ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʛʽʧʩʦʤʽʩʪʢʠʭ ʩʫʤʽʰʝʡ ʻ ʚʠʩʦʢʘ 

ʤʽʮʥʽʩʪʴ ʽ ʪʚʝʨʜʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʫʞʘʚʽʥʥʷ, ʱʦ ʨʝʛʫʣʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʜʦʙʘʚʦʢ, ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʘ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ (ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʰʪʫʢʘʪʫʨʦʢ ʪʘ 

ʛʽʧʩʦʢʘʨʪʦʥʥʠʭ ʧʣʠʪ), ʥʠʟʴʢʘ ʟʚʫʢʦʧʨʦʚʽʜʥʽʩʪʴ, ʚʠʩʦʢʘ ʧʘʨʦʧʨʦʥʠʢʥʽʩʪʴ, ʜʦʙʨʘ 

ʭʽʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʽ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ, ʥʝʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʻ 

ʥʠʟʴʢʘ ʚʦʜʦʩʪʽʡʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʥʝʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʦʩʥʦʚʦʶ, ʱʦ 

ʤʽʩʪʠʪʴ ʛʽʜʨʘʚʣʽʯʥʫ ʚ'ʷʞʫʯʫ ʨʝʯʦʚʠʥʫ. 

ʇʝʨʝʚʘʛʘʤʠ ʛʽʧʩʦʤʽʩʪʢʠʭ ʩʫʤʽʰʝʡ ʽʟ ʧʦʣʽʤʝʨʥʠʤʠ ʜʦʙʘʚʢʘʤʠ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʚʦʜʦʩʪʽʡʢʦʩʪʽ, ʟʙʽʣʴʰʝʥʥʷ ʘʜʛʝʟʽʾ ʜʦ ʨʽʟʥʠʭ ʦʩʥʦʚ, ʧʽʜʚʠʱʝʥʥʷ 

ʤʽʮʥʦʩʪʽ, ʦʧʦʨʫ ʩʪʠʨʘʥʥʶ, ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʽ, ʫʧʦʚʽʣʴʥʝʥʥʷ ʩʪʨʦʢʽʚ ʪʫʞʘʚʣʝʥʥʷ. 

ʏʘʩʪʦ ʧʦʚʝʨʭʥʷ, ʦʰʪʫʢʘʪʫʨʝʥʘ ʛʽʧʩʦʤʽʩʪʢʠʤʠ ʩʫʤʽʰʘʤʠ, ʻ ʛʦʪʦʚʦʶ ʜʣʷ 

ʬʘʨʙʫʚʘʥʥʷ ʪʘ ʦʙʢʣʝʶʚʘʥʥʷ ʰʧʘʣʝʨʘʤʠ. ʇʦʨʽʚʥʷʥʦ ʽʟ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʤʠ 

ʰʪʫʢʘʪʫʨʢʘʤʠ, ʛʽʧʩʦʚʽ ʤʘʶʪʴ ʤʝʥʰʫ ʚʠʪʨʘʪʫ (10 ʢʛ ʥʘ 1 ʤ
2
 ʧʨʠ ʪʦʚʱʠʥʽ ʰʘʨʫ 

10 ʤʤ). 

ʉʫʤʽʰʽ ʜʣʷ ʧʽʜʣʦʛ ʪʘ ʩʪʷʞʦʢ. ʋ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʣʷʭ ʽ ʩʧʦʨʫʜʘʭ ʧʽʜʣʦʛʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʙʘʛʘʪʦʰʘʨʦʚʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ, ʢʦʞʥʠʡ ʰʘʨ ʷʢʦʾ 

ʤʘʻ ʩʚʦʻ ʚʠʟʥʘʯʝʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ. ʎʷ ʢʦʥʩʪʨʫʢʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ 

ʦʩʥʦʚʠ, ʧʽʜʢʣʘʜʘʣʴʥʦʛʦ ʰʘʨʫ, ʟʚʫʢʦʽʟʦʣʷʮʽʾ, ʪʝʧʣʦʽʟʦʣʷʮʽʾ, ʩʪʷʞʢʠ, 

ʛ̔ ʜʨʦʽʟʦʣʷʮʽʾ, ˇʨʫʥʪʦʚʢʠ ʪʘ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʷ. ʇʽʜʣʦʛʠ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʘ ʤʽʮʥʽʩʪʶ, ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʶ, ʟʥʦʩʦʩʪʽʡʢʽʩʪʶ, 

ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʶ, ʢʦʨʦʟʽʡʥʦʶ ʩʪʽʡʢʽʩʪʶ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ. ʂʦʤʧʣʝʢʩʦʤ ʪʘʢʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʘʣʠʚʥʽ ʧʽʜʣʦʛʠ, ʦʪʨʠʤʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʦʣʽʤʝʨʥʠʭ ʚ'ʷʞʫʯʠʭ ʨʝʯʦʚʠʥ. 

ʗʢ ʤʽʥʝʨʘʣʴʥʽ ʚ'ʷʞʫʯʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, 

ʚʠʩʦʢʦʘʣʶʤʽʥʘʪʥʠʡ ʮʝʤʝʥʪ, ʛʽʧʩ, ʘʥʛʽʜʨʠʪʦʚʠʡ ʮʝʤʝʥʪ. ɿʘʧʦʚʥʶʚʘʯʝʤ ʻ 

ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʽʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʦʟʤʽʨʦʤ ʟʝʨʝʥ ʜʦ 0,4 ʤʤ, ʥʘʧʦʚʥʶʚʘʯʘʤʠ ï 

ʢʘʨʙʦʥʘʪʥʽ ʧʦʨʦʜʠ ʘʙʦ ʟʦʣʘ-ʚʠʥʝʩʝʥʥʷ. 

ʎɽ ʎɯʂɸɺʆ 
 

... ʋ 1824 ʨʦʮʽ ʘʥʛʣʽʻʮʴ ɼʞʦʟʝʬ ɸʩʧʜʽʥ ʟʘʧʘʪʝʥʪʫʚʘʚ ʮʝʤʝʥʪ. ɺ ʨʘʪʫʰʽ 

ʤʽʩʪʘ  ʃʽʜʩʘ, ʜʝ ʚʽʥ ʥʘʨʦʜʠʚʩʷ ʻ ʥʘʧʠʩ ñɺʠʥʘʭʽʜ ʮʝʤʝʥʪʫ ʟʨʦʙʠʚ ʚʝʩʴ ʩʚʽʪ ʡʦʛʦ 

ʙʦʨʞʥʠʢʦʤò. ɼʦʚʛʦ ɼʞʦʟʝʬ ɸʩʧʜʽʥ ʜʫʤʘʚ, ʷʢ ʡʦʛʦ ʥʘʟʚʘʪʠ ʽ ʚʠʨʽʰʠʚ 

ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʟʚʫ ʤʽʩʮʷ, ʜʝ ʜʦʙʫʚʘʣʠ ʧʨʠʨʦʜʥʠʡ ʢʘʤʽʥʴ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ ï ʤʽʩʪʦ 

ʚ ɸʥʛʣʽʾ ʇʦʨʪʣʘʥʜ. ʈʦʩʽʡʩʴʢʠʡ ʚʯʝʥʠʡ ɭʛʦʨ ʏʝʣʽʻʚ ʚ 1825 ʨʦʮʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʘʥʛʣʽʡʮʷ ʚʠʥʘʡʰʦʚ ʪʘʢʫ ʞ ʚôʷʞʫʯʫ ʨʝʯʦʚʠʥʫ. 

... ʇʝʨʰʠʡ ʜʦʩʣʽʜʠʚ ʷʢʦʩʪʽ  ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʚʘʧʥʘ ɼʞʦʥ ʉʤʽʪ ʽ ʫ 1756 ʨʦʮʽ 

ʚʠʢʦʨʠʩʪʘʚ ʡʦʛʦ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʤʦʨʩʴʢʦʛʦ ʤʘʷʢʘ ʫ ʤ. ɽʜʽʩʦʥ.  
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... ʇʨʦʪʷʛʦʤ 1812-1813 ʨʨ. ʃʶʝʩ ɺʽʮʘʪ ʜʦʩʣʽʜʞʫʚʘʚ ʰʪʫʯʥʝ ʛʽʜʨʘʚʣʽʯʥʝ 

ʚʘʧʥʦ. ʈʽʟʥʦʚʠʜ ʥʘʪʫʨʘʣʴʥʦʛʦ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʚʘʧʥʘ, ʦʪʨʠʤʘʥʠʡ ɼʞʝʡʤʩʦʤ 

ʇʘʨʢʝʨʦʤ ʫ 1796ʨ ʚ ɸʥʛʣʽʾ, ʙʫʣʦ ʥʘʟʚʘʥʦ ʨʠʤʩʴʢʠʤ ʮʝʤʝʥʪʦʤ. ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ 

ʥʘʙʫʚ ʚʝʣʠʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʣʠʰʝ ʧʽʩʣʷ 1850 ʨ. ʁʦʛʦ ʰʠʨʰʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ 

ʩʧʨʠʷʣʦ ʚʠʥʘʡʜʝʥʥʷ ʬʨʘʥʮʫʟʴʢʠʤ ʩʘʜʽʚʥʠʢʦʤ ɼʞʦʟʝʬʦʤ ʄʦʥʻʨʦʤ ʫ 1867 ʨ 

ʘʨʤʦʚʘʥʦʛʦ ʙʝʪʦʥʫ. ʋ 1889 ʨ. ʙʫʚ ʟʙʫʜʦʚʘʥʠʡ ʧʝʨʰʠʡ ʙʝʪʦʥʥʠʡ ʤʽʩʪ. 

... ʅʘ ʧʦʯʘʪʢʫ 60-ʭ ʨʦʢʽʚ ʥʘ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ 

ʚʧʝʨʰʝ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʭʽ ʮʝʤʝʥʪʥʽ ʩʫʤʽʰʽ, ʤʦʜʠʬʽʢʦʚʘʥʽ 

ʧʦʣʽʤʝʨʥʠʤʠ ʜʦʙʘʚʢʘʤʠ, ʟʜʘʪʥʠʤʠ ʜʦ ʨʝʜʠʩʧʝʨʛʘʮʽʾ, ʦʪʨʠʤʘʥʠʤʠ 

ʚʠʩʫʰʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʚʦʜʥʠʭ ʜʠʩʧʝʨʩʽʡ ʧʦʣʽʤʝʨʽʚ ʤʝʪʦʜʦʤ 

ʨʦʟʧʠʣʶʚʘʣʴʥʦʛʦ ʩʫʰʽʥʥʷ. ʇʽʩʣʷ ʟʘʤʽʰʫʚʘʥʥʷ ʟ ʚʦʜʦʶ ʪʘʢʽ ʧʦʨʦʰʢʠ ʤʦʞʫʪʴ 

ʧʝʨʝʭʦʜʠʪʠ ʫ ʚʠʭʽʜʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʜʠʩʧʝʨʩʽʡ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʧʨʠʪʘʤʘʥʥʽ ʾʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʬʫʥʢʮʽʾ ʧʦʣʽʤʝʨʥʠʭ ʚ'ʷʞʫʯʠʭ ʨʝʯʦʚʠʥ. ɿ 

ʯʘʩʦʤ ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʝʣʴʥʦʾ ʭʽʤʽʾ ʟʘʙʝʟʧʝʯʠʚ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʘ ʨʽʟʥʝ 

ʧʨʦʬʽʣʶʚʘʥʥʷ ʩʫʭʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʩʫʤʽʰʝʡ ʪʘ ʜʦʙʘʚʦʢ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. 

... ʃʽʜʝʨʘʤʠ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʻ ʢʦʤʧʘʥʽʾ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʨʘʾʥʠ ʉʢʘʥʜʠʥʘʚʽʾ, ʌʈʅ, ɸʚʩʪʨʽʾ (ʙʽʣʷ 90 % ʙʫʜʽʚʝʣʴʥʠʭ ʪʘ 

100 % ʨʝʤʦʥʪʥʦ-ʨʝʩʪʘʚʨʘʮʽʡʥʠʭ ʨʦʙʽʪ ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʭʠʭ 

ʩʫʤʽʰʝʡ). ʅʘʡʢʨʫʧʥʽʰʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ ʩʫʭʠʭ ʩʫʤʽʰʝʡ ʻ ʢʦʤʧʘʥʽʾ KNAUF, 

SɸʂRɽʊ, ɸLFɯʍ, ʆʈʊɯRʆʉ, ʂɽʄɸ, HENKEL. 

 

 ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

1. ʗʢ ʦʜʝʨʞʫʶʪʴ ʧʦʚʽʪʨʷʥʝ ʚʘʧʥʦ? 

2.  ʗʢʽ ʻ ʚʠʜʠ ʚʘʧʥʘ, ʷʢ ʾʭ ʦʜʝʨʞʫʶʪʴ ʽ ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴ? 

3.  ʗʢ ʦʜʝʨʞʫʶʪʴ ʙʫʜʽʚʝʣʴʥʠʡ ʛʽʧʩ? 

4.  ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʛʽʧʩʫ. 

5.  ʑʦ ʪʘʢʝ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʟ ʷʢʦʾ ʩʠʨʦʚʠʥʠ ʡʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ? 

6.  ʗʢʠʡ ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ? 

7.  ʗʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʻ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʜʝ ʚʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ 

ʙʫʜʽʚʥʠʮʪʚʽ? 

8.  ʅʘʟʚʽʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʪʚʝʨʜʽʥʥʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʪʘ ʢʦʨʦʟʽʾ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ. 

9.  ʗʢʽ ʨʽʟʥʦʚʠʜʠ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽʚ? 

10.  ʇʝʨʝʣʽʯʽʪʴ ʥʘʟʚʠ ʩʧʝʮʽʘʣʴʥʠʭ ʮʝʤʝʥʪʽʚ. 

11.  ʗʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ? 

12.  ʑʦ ʪʘʢʝ ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʷʢʽ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ? 

13.  ʗʢ ʟʙʝʨʽʛʘʶʪʴ ʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʮʝʤʝʥʪ? 

14.  ʑʦ ʻ ʨʽʜʢʠʤ ʩʢʣʦʤ, ʷʢʽ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ? 

15.  ʑʦ ʥʘʣʝʞʠʪʴ ʜʦ ʤʘʛʥʝʟʽʘʣʴʥʠʭ ʚôʷʞʫʯʠʭ ʨʝʯʦʚʠʥ? ʅʘʟʚʽʪʴ ʾʭʥʽ 

ʭʘʨʘʢʪʝʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʛʘʣʫʟʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. 
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16.  ɺʠʟʥʘʯʪʝ ʤʘʨʢʫ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʷʢʱʦ ʟʨʘʟʢʠ-ʙʘʣʦʯʢʠ ʧʨʠ 

ʚʠʧʨʦʙʦʚʫʚʘʥʥʽ ʥʘ ʚʠʛʠʥ ʟʨʫʡʥʫʚʘʣʠʩʴ ʧʨʠ ʥʘʚʘʥʪʘʞʝʥʥʷʭ: 2400, 2500, 

2550 ʅ, ʘ ʧʨʠ ʚʠʧʨʦʙʦʚʫʚʘʥʥʽ ʥʘ ʩʪʠʩʢ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʨʽʚʥʶʚʘʣʠ 10000, 

11000, 2000 ʅ. 

 

ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

Vɯɯ. 1 (ʩʠʨʦʚʠʥʘ) 

 

I. ɺʠʟʥʘʯʪʝ, ʷʢʫ ʚ'ʷʞʫʯʫ ʨʝʯʦʚʠʥʫ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʟ ʚʘʧʥʷʢʫ, ʚ ʷʢʦʤʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʛʣʠʥʠ ʤʝʥʰʝ 5 %?  

        1)  ʛʽʧʩ; 3)  ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

        2)  ʧʦʚʽʪʨʷʥʝ ʚʘʧʥʦ; 4)  ʛʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ. 

II.  ʗʢʫ ʩʠʨʦʚʠʥʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ ʮʝʤʝʥʪʥʦʤʫ ʟʘʚʦʜʽ, ʱʦʙ ʚʠʛʦʪʦʚʠʪʠ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʠʡ ʢʣʽʥʢʝʨ: 

1)  ʤʝʨʛʝʣʴ;                                   3)  ʚʘʧʥʷʢ ʽʟ ʚʤʽʩʪʦʤ ʛʣʠʥʠ ʜʦ 6 %; 

2)  ʤʘʛʥʝʟʠʪ;                                 4)  ʜʦʣʦʤʽʪ.  

III.  ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʢʘʫʩʪʠʯʥʦʛʦ ʜʦʣʦʤʽʪʫ, ʥʝʦʙʭʽʜʥʘ ʛʽʨʩʴʢʘ ʧʦʨʦʜʘ, ʷʢʘ ʤʘʻ 

ʪʘʢʫ ʭʽʤʽʯʥʫ ʬʦʨʤʫʣʫ: 

1)  MgCO3 .        2)  MgCO3ĀCaCO3 .          3)  CaSO4 .             4)CaCO4 .        

IV.  ʗʢʱʦ ʚʠʧʘʣʠʪʠ ʧʨʠʨʦʜʥʠʡ ʛʽʧʩʦʚʠʡ ʢʘʤʽʥʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 800...1000 Üʉ, 

ʪʦ ʦʪʨʠʤʘʻʤʦ:  

1)  ʝʩʪʨʠʭ-ʛʽʧʩ;                             3)  ʚʠʩʦʢʦʤʽʮʥʠʡ ʛʽʧʩ; 

2)  ʙʫʜʽʚʝʣʴʥʠʡ ʛʽʧʩ;                    4) ʩʫʧʝʨʛʽʧʩ. 

V.  ʇʦʚʽʪʨʷʥʝ ʚʘʧʥʦ ʦʜʝʨʞʫʻʪʴʩʷ ʧʨʠ ʚʠʧʘʣʶʚʘʥʥʽ:   

1)  ʧʨʠʨʦʜʥʦʛʦ ʛʽʧʩʦʚʦʛʦ ʢʘʤʝʥʶ; 

2)  ʚʘʧʥʷʢʽʚ ʟ ʚʤʽʩʪʦʤ ʛʣʠʥʠ ʜʦ 6 %; 

3)  ʚʘʧʥʷʢʽʚ ʟ ʚʤʽʩʪʦʤ ʛʣʠʥʠ ʜʦ 6é20 %; 

4)  ʛʨʘʥʽʪʫ.  

VI.  ʗʢʱʦ ʚʠʧʘʣʶʚʘʪʠ ʚʘʧʥʷʢʠ ʽ ʙʦʢʩʠʪʠ ʪʦ ʦʪʨʠʤʘʻʤʦ ʮʝʤʝʥʪ: 

1) ʛʣʠʥʦʟʝʤʠʩʪʠʡ;                       3) ʰʣʘʢʦʚʠʡ;  

2) ʛʽʜʨʦʬʦʙʥʠʡ;                           4) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. 

VII.  ʇʨʠ ʪʝʧʣʦʚʽʡ ʦʙʨʦʙʮʽ ʧʨʠʨʦʜʥʦʛʦ ʛʽʧʩʦʚʦʛʦ ʢʘʤʝʥʶ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

110...160 Üʉ ʦʪʨʠʤʫʻʤʦ: 

1) ʙʫʜʽʚʝʣʴʥʠʡ ʛʽʧʩ;                    3)  ʝʩʪʨʠʭ-ʛʽʧʩ; 

2) ʚʠʩʦʢʦʤʽʮʥʠʡ ʛʽʧʩ;                 4)  ʚʠʩʦʢʦ ʚʠʧʘʣʶʚʘʥʠʡ ʛʽʧʩ. 

VIII.  ʗʢʱʦ ʚʠʧʘʣʠʪʠ , ʘ ʧʦʪʽʤ ʧʦʤʦʣʦʪʠ ʚʘʧʥʷʢ ʟ ʚʤʽʩʪʦʤ ʛʣʠʥʠ ʙʽʣʴʰʝ 20 % ʪʦ 

ʦʪʨʠʤʘʻʤʦ: 

1) ʧʦʚʽʪʨʷʥʝ ʚʘʧʥʦ;                      3) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ;  

2) ʛʽʜʨʘʚʣʽʯʥʝ ʚʘʧʥʦ;                   4) ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ. 
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IX. ʗʢʝ ʚ'ʷʞʫʯʝ ʦʪʨʠʤʘʻʤʦ ʧʨʠ ʧʦʤʝʣʽ ʢʣʽʥʢʝʨʫ, ʛʽʧʩʫ ʽ ʜʦʤʝʥʥʦʛʦ 

ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʰʣʘʢʫ: 

1)  ʛʽʧʩʦʰʣʘʢʦʚʠʡ ʮʝʤʝʥʪ; 

2)  ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

3)  ʚʘʧʥʷʢʦʚʦʰʣʘʢʦʚʠʡ. 

ʍ.  ʆʩʥʦʚʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʦʟʯʠʥʥʦʛʦ ʩʢʣʘ ʻ : 

1) ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʽ ʩʦʜʘ; 

2) ʚʘʧʥʷʢ ʽ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ; 

3) ʤʘʛʥʝʟʠʪ ʽ ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ; 

4) ʢʚʘʨʮʦʚʠʡ ʧʽʩʦʢ ʽ ʰʣʘʢ. 

 

Vɯɯ. 2.(ʚʠʨʦʙʥʠʮʪʚʦ) 

 

ɯ. ʋʢʘʞʽʪʴ, ʷʢʠʡ ʨʽʟʥʦʚʠʜ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʦʪʨʠʤʘʻʤʦ, ʷʢʱʦ ʧʨʠ ʧʦʤʝʣʽ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ  ʚʚʝʩʪʠ ʤʠʣʦʥʘʬʪ? 

1)  ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ;         2)  ʛʽʜʨʦʬʦʙʥʠʡ;        3)  ʩʫʣʴʬʘʪʦʩʪʽʡʢʠʡ. 

ɯɯ. ʇʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʦʪʨʠʤʘʻʤʦ, ʷʢʱʦ ʧʨʠ ʧʦʤʝʣʽ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʚʚʝʜʝʤʦ: 

1) ʣʽʛʥʦʩʫʣʴʬʘʪ ʚ ʢʽʣʴʢʦʩʪʽ 0,2 %; 

2) ʤʠʣʦʥʘʬʪ 0,2 %; 

3) ʘʩʠʜʦʣ 0,2 %;   

ɯɯɯ. ʗʢʱʦ ʚʘʧʥʦ ʛʘʩʠʪʴʩʷ ʚʦʜʦʶ ʚ ʢʽʣʴʢʦʩʪʽ 20 % ʚʽʜ ʤʘʩʠ ʚʘʧʥʘ, ʪʦ ʚʠʭʦʜʠʪʴ: 

1)  ʛʽʜʨʘʪʥʝ ʚʘʧʥʦ;      2)  ʚʘʧʥʷʥʝ ʤʦʣʦʢʦ;      3)  ʚʘʧʥʷʥʝ ʪʽʩʪʦ. 

IV. ʇʨʠ ʧʦʤʝʣʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ ʚʚʝʣʠ ʩʫʣʴʬʽʪʥʦ-ʩʧʠʨʪʦʚʫ ʙʘʨʜʫ. 

ʅʘʟʚʽʪʴ ʚʠʜ ʦʪʨʠʤʘʥʦʛʦ ʮʝʤʝʥʪʫ: 

1)  ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ;          2)  ʛʽʜʨʦʬʦʙʥʠʡ;        3)  ʩʫʣʴʬʘʪʦʩʪʽʡʢʠʡ; 

V. ʗʢʱʦ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ ʜʣʷ ʛʘʩʽʥʥʷ ʚʘʧʥʘ ʩʢʣʘʜʘʻ 70 % ʚʽʜ ʤʘʩʠ ʚʘʧʥʘ, ʪʦ 

ʦʪʨʠʤʘʻʤʦ: 

1)  ʛʽʜʨʘʪʥʝ ʚʘʧʥʦ(ʚʘʧʥʦ-ʧʫʰʦʥʢʘ); 

2)  ʚʘʧʥʷʥʝ ʪʽʩʪʦ; 

3)  ʚʘʧʥʷʥʝ ʤʦʣʦʢʦ; 

4)  ʚʘʧʥʦ-ʢʠʧʽʣʢʘ; 

VI. ʗʢʱʦ ʢʣʽʥʢʝʨ ʧʦʜʨʽʙʥʠʪʠ ʟ ʜʚʦʚʦʜʥʠʤ ʛʽʧʩʦʤ ʚ ʢʽʣʴʢʦʩʪʽ 3,5 %, ʪʦ 

ʫʪʚʦʨʠʪʴʩʷ: 

1) ʝʩʪʨʠʭ-ʛʽʧʩ;                              

2) ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ; 

3) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ;                      

4) ʬʦʩʬʘʪʥʠʡ ʮʝʤʝʥʪ.   

VII.  ʗʢʱʦ ʚʠʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ ʟʤʽʰʫʶʪʴ ʟ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ 40 % ʚʽʜ ʤʘʩʠ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ, ʪʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʧʦʩʦʙʦʤ: 

1) ʩʫʭʠʤ;                      2) ʤʦʢʨʠʤ;                  3) ʢʦʤʙʽʥʦʚʘʥʠʤ. 

VIII. ʗʢʱʦ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʽ ʮʝʤʝʥʪʫ ʢʣʽʥʢʝʨ ʧʝʨʝʤʝʣʶʶʪʴ ʟ ʛʽʧʩʦʤ ʽ ʘʢʪʠʚʥʦʶ 

ʤʽʥʝʨʘʣʴʥʦʶ ʜʦʙʘʚʢʦʶ ʚ ʢʽʣʴʢʦʩʪʽ 21...30 %, ʪʦ ʦʜʝʨʞʫʶʪʴ ʮʝʤʝʥʪ: 

1) ʧʫʮʦʣʘʥʦʚʠʡ;           2) ʪʘʤʧʦʥʘʞʥʠʡ;           3) ʛʽʜʨʦʬʦʙʥʠʡ. 
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IX. ʇʨʠ ʩʧʽʣʴʥʦʤʫ ʧʦʤʝʣʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʛʦ ʢʣʽʥʢʝʨʫ 65é75 

ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʮʝʤʝʥʪʫ 13...20, ʜʚʦʚʦʜʥʦʛʦ ʛʽʧʩʫ 6...10 % ʦʜʝʨʞʫʶʪʴ:  

1) ʥʘʧʨʫʞʫʚʘʣʴʥʠʡ ʮʝʤʝʥʪ; 

2) ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

3) ʣʫʞʥʠʡ ʮʝʤʝʥʪ; 

4) ʬʦʩʬʘʪʥʠʡ ʮʝʤʝʥʪ. 

ʍ. ʗʢʱʦ ʧʨʠ ʧʦʤʝʣʽ ʟʤʽʰʘʪʠ 70...76 ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʮʝʤʝʥʪʫ, 20...22 

ʥʘʧʽʚʚʦʜʥʦʛʦ ʛʽʧʩʫ ʪʘ 10...11 % ʚʠʩʦʢʦʦʩʥʦʚʥʦʛʦ ʛʽʜʨʦʘʣʶʤʽʥʘʪʫ ʢʘʣʴʮʽʶ ʪʦ 

ʦʜʝʨʞʠʤʦ ʮʝʤʝʥʪ: 

1) ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʨʦʟʰʠʨʝʥʠʡ; 

2) ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʡ ʨʦʟʰʠʨʝʥʠʡ; 

3) ʥʘʧʨʫʞʫʚʘʣʴʥʠʡ. 

 

Vɯɯ.3. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʽʩʪʘ ʟ ʙʫʜʽʚʝʣʴʥʦʛʦ ʛʽʧʩʫ ʩʪʘʥʜʘʨʪʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ 

ʧʦʪʨʽʙʥʦ ʚʦʜʠ: 

1) 30...40 %;   

2) 50...70 %;    

3) 28...32 %. 

ɯɯ. ʉʨʦʢʠ ʪʫʞʘʚʽʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʛʽʧʩʫ ʥʦʨʤʘʣʴʥʦʛʦ ʪʚʝʨʜʽʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʝʞʘʭ: 

1) 6...20 ʭʚ;    

2) 2...15 ʭʚ;     

3) 4...25 ʭʚ. 

ɯɯɯ. ʉʝʨʝʜʥʻ ʨʫʡʥʽʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʛʽʧʩʦʚʠʭ ʧʦʣʦʚʠʥʦʢ-

ʙʘʣʦʯʦʢ ʥʘ ʩʪʠʩʢ ʜʦʨʽʚʥʶʻ 48 ʢʅ? ɺʠʟʥʘʯʠʪʠ ʤʘʨʢʫ ʛʽʧʩʫ: 

1) ɻ19;  2) ɻ22;  3) ɻ5;   4) ɻ50. 

IV. ʅʘʟʚʽʪʴ ʩʪʨʦʢʠ ʪʫʞʘʚʽʥʥʷ ʢʘʫʩʪʠʯʥʦʛʦ ʤʘʛʥʝʟʠʪʫ: 

1) 6...20 ʭʚ;   2) 20 ʭʚ...6 ʛʦʜ.;  3) 45 ʭʚ...10 ʛʦʜ. 

V. ʉʪʨʦʢʠ ʪʫʞʘʚʽʥʥʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ: 

1) 45 ʭʚ...10 ʛʦʜ.;  2) 6...20 ʭʚ;   3) 20 ʭʚ...6 ʛʦʜ. 

VI. ʅʘʩʠʧʥʘ ʛʫʩʪʠʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʪʘʢʠʭ ʤʝʞʘʭ: 

1) 1300...1800 ʢʛ/ʤ
3
 2) 1000...1300 ʢʛ/ʤ

3
 3) 3000...3200 ʢʛ/ʤ

3
. 

VII. ʉʝʨʝʜʥʻ ʨʫʡʥʽʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʠʭ 

ʧʦʣʦʚʠʥʦʢ-ʙʘʣʦʯʦʢ ʥʘ ʩʪʠʩʢ ʜʦʨʽʚʥʶʻ 100 ʂʅ. ɺʠʟʥʘʯʠʪʠ ʤʘʨʢʫ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʟʘ ʤʽʮʥʽʩʪʶ: 

1) 400;  2) 100;  3) 1000;  4) 40. 

VIII.  ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʨʢʠ ʮʝʤʝʥʪʫ ʟʘ ʤʽʮʥʽʩʪʶ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ: 

1) ʩʪʨʦʢʠ ʪʫʞʘʚʽʥʥʷ;       

2) ʛʨʘʥʠʮʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʽ ʟʛʠʥ; 

3) ʥʘʩʠʧʥʫ ʛʫʩʪʠʥʫ; 

4) ʚʦʜʦʧʦʪʨʝʙʫ ʮʝʤʝʥʪʫ; 
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ɯʍ. ɼʣʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʥʘ ʤʽʮʥʽʩʪʴ ʛʽʧʩʫ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʝʪʘʣʦʥʥʽ ʟʨʘʟʢʠ: 

1) 40Ĭ40Ĭ160 ʤʤ;            

2) 40Ĭ40Ĭ100 ʤʤ;            

3) 20Ĭ20Ĭ30 ʤʤ; 

ʍ.   ʑʦ ʦʟʥʘʯʘʻ ʤʘʨʢʘ ʮʝʤʝʥʪʫ ʟʘ ʤʽʮʥʽʩʪʶ Ă400ò ? 

1)  ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʝʪʘʣʦʥʥʦʛʦ ʟʨʘʟʢʘ ʥʘ 28 ʜʝʥʴ;  

2)  ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʝʪʘʣʦʥʥʦʛʦ ʟʨʘʟʢʘ ʥʘ  7 ʜʝʥʴ; 

3)  ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ ʝʪʘʣʦʥʥʦʛʦ ʟʨʘʟʢʘ ʥʘ 28 ʜʝʥʴ; 

4)  ʛʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ ʝʪʘʣʦʥʥʦʛʦ ʟʨʘʟʢʘ ʥʘ 7 ʜʝʥʴ; 

 

Vɯɯ.5. (ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ.  ʗʢʠʡ ʮʝʤʝʥʪ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʘ ʙʫʜʝ 

ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʮʠʢʣʽʯʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʪʘ ʚʽʜʪʘʚʘʥʥʷ: 

1) ʧʫʮʦʣʘʥʦʚʠʡ  ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ;            3) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ;   

2) ʛʽʜʨʦʬʦʙʥʠʡ  ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ;           4) ʢʦʣʴʦʨʦʚʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

ɯɯ.  ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʣʦʥ ʫ ʧʨʦʧʘʨʶʚʘʣʴʥʽʡ ʢʘʤʝʨʽ ʢʨʘʱʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʝʤʝʥʪ: 

1) ʛʣʠʥʦʟʝʤʠʩʪʠʡ; 

2) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

3) ʘʥʛʽʜʨʽʪʦʚʠʡ ʮʝʤʝʥʪ; 

ɯɯɯ.  ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʦʙʣʠʮʶʚʘʣʴʥʠʭ ʧʘʥʝʣʝʡ ʤʦʨʩʴʢʦʛʦ ʧʨʠʯʘʣʫ ʢʨʘʱʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʝʤʝʥʪ: 

1) ʩʫʣʴʬʘʪʦʩʪʽʡʢʠʡ; 

2) ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

3) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

IV.  ɼʣʷ ʨʝʤʦʥʪʫʚʘʥʥʷ ʙʝʪʦʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʚʟʠʤʢʫ ʧʦʪʨʽʙʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ: 

1) ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ; 

2) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

3) ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

V. ʏʝʨʝʟ ʷʢʠʡ ʪʝʨʤʽʥ ʧʽʩʣʷ ʛʘʩʽʥʥʷ ʧʦʚʽʪʨʷʥʦʛʦ ʚʘʧʥʘ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʡʦʛʦ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʨʦʟʯʠʥʫ? 

1) 7 ʛʦʜʠʥ;          2) 7 ʜʽʙ;          

3) 14  ʜʽʙ;           4) 14  ʛʦʜʠʥ. 

VI.  ʅʝʦʙʭʽʜʥʦ ʙʝʪʦʥʫʚʘʪʠ ʬʫʥʜʘʤʝʥʪ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ ʫ ʣʠʧʥʽ ʤʽʩʷʮʽ, ʷʢʠʡ 

ʮʝʤʝʥʪ ʟʘʩʪʦʩʦʚʫʚʘʪʠ? 

1) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

2) ʧʫʮʦʣʘʥʦʚʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ; 

3) ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʮʝʤʝʥʪ. 

VII.  ʗʢʫ ʚôʷʞʫʯʫ ʨʝʯʦʚʠʥʫ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʟʠʤʦʚʠʭ ʨʦʙʦʪʘʭ? 

1) ʚʘʧʥʦ ʥʝʛʘʰʝʥʝ ʤʦʣʦʪʝ;           

2) ʚʘʧʥʦ-ʧʫʰʦʥʢʘ;                         

3) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. 
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VIII.  ʗʢʝ ʚôʷʞʫʯʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʩʠʣʽʢʘʪʠʟʘʮʽʾ ˇʨʫʥʪʽʚ: 

1)  ʚʘʧʥʦ;                2)  ʨʽʜʢʝ ʩʢʣʦ;                3)  ʛʽʧʩ. 

IX. ɹʫʜʽʚʝʣʴʥʠʡ ʛʽʧʩ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ : 

1) ʜʣʷ ʤʫʨʫʚʘʥʣʴʥʦʛʦ ʨʦʟʯʠʥʫ; 

2) ʜʣʷ ʰʪʫʢʘʪʫʨʥʦʛʦ ʨʦʟʯʠʥʫ; 

3) ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʥʜʘʤʝʥʪʥʠʭ ʙʣʦʢʽʚ. 

ʍ.  ʈʽʜʢʝ ʩʢʣʦ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ : 

1) ʜʣʷ ʰʪʫʢʘʪʫʨʢʠ ʟʚʠʯʘʡʥʠʭ ʮʝʛʣʷʥʠʭ ʩʪʽʥ; 

2) ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʝʨʘʤʽʯʥʠʭ ʢʘʤʝʥʽʚ; 

3) ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʞʘʨʦʩʪʽʡʢʦʛʦ ʙʝʪʦʥʫ; 

 

Vɯɯ.6. (ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ) 

 

ɯ.  ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʯʝʨʝʟ ʪʨʠ ʤʽʩʷʮʽ ʟʙʝʨʽʛʘʥʥʷ: 

1) ʚʪʨʘʯʘʻ ʤʽʮʥʽʩʪʴ ʥʘ 20 %; 

2) ʚʪʨʘʯʘʻ ʤʽʮʥʽʩʪʴ ʥʘ 40 %; 

3) ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʥʘ 20 %;  

4) ʟʙʽʣʴʰʫʻ ʤʽʮʥʽʩʪʴ ʥʘ 40 %. 

ɯɯ.  ʅʝʛʘʰʝʥʝ ʤʝʣʝʥʝ ʚʘʧʥʦ ʧʝʨʝʚʦʟʷʪʴ ʚ: 

1) ʙʽʪʫʤʽʟʦʚʘʥʠʭ ʧʘʧʝʨʦʚʠʭ ʤʽʰʢʘʭ; 

2) ʘʚʪʦʩʘʤʦʩʢʠʜʘʭ; 

3) ʘʚʪʦʮʠʩʪʝʨʥʘʭ. 

ɯɯɯ.  ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʛʽʧʩʦʚʦʛʦ ʚôʷʞʫʯʦʛʦ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʫʤʦʚ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ ʧʦʩʪʘʯʘʥʥʽ ʚ ʪʘʨʽ ʚʠʛʦʪʦʚʣʶʚʘʯ ʛʘʨʘʥʪʫʻ: 

1)  60 ʜʽʙ;      2)  90 ʜʽʙ;     3)  45 ʜʽʙ;     4)  15 ʜʽʙ. 

IV.  ʗʢʠʡ ʚʠʜ ʮʝʤʝʥʪʫ ʥʝ ʧʦʪʨʝʙʫʻ ʩʫʚʦʨʠʭ ʧʝʨʝʩʪʦʨʦʛ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ? 

1)  ʛʽʜʨʦʬʦʙʥʠʡ;         2)  ʛʣʠʥʦʟʝʤʠʩʪʠʡ;         3)  ʰʣʘʢʦʚʠʡ. 

V. ɿʘʚʦʜ - ʚʠʛʦʪʦʚʣʶʚʘʯ ʛʘʨʘʥʪʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʮʝʤʝʥʪʫ ʚʩʽʤ ʚʠʤʦʛʘʤ 

ʩʪʘʥʜʘʨʪʫ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʧʨʘʚʠʣ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʧʨʠ 

ʧʦʩʪʘʚʮʽ ʥʘʚʘʣʦʤ ʜʣʷ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʮʝʤʝʥʪʽʚ: 

1)  60 ʜʽʙ;        2)  45 ʜʽʙ;       3) 90 ʜʽʙ;        4)  75 ʜʽʙ. 

VI.  ɻʽʧʩʦʚʽ ʚôʷʞʫʯʽ ʙʝʟ ʫʧʘʢʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʚ: 

1) ʘʚʪʦʩʘʤʦʩʢʠʜʘʭ; 

2) ʙʦʨʪʦʚʠʭ ʘʚʪʦʤʦʙʽʣʷʭ; 

3) ʘʚʪʦʮʝʤʝʥʪʦʚʦʟʘʭ. 

VII.  ɺʢʘʞʽʪʴ ʝʬʝʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʟʙʝʨʽʛʘʥʥʷ ʚʘʧʥʷʥʦʛʦ ʪʽʩʪʘ: 

1) ʪʚʦʨʠʣʴʥʘ ʷʤʘ;                             3) ʚ ʤʽʰʢʘʭ; 

2) ʚ ʘʚʪʦʮʝʤʝʥʪʦʚʦʟʘʭ;                    4) ʚ ʟʘʢʨʠʪʠʭ ʻʤʢʦʩʪʷʭ. 

VIII.  ʉʢʽʣʴʢʠ ʤʦʞʥʘ ʟʙʝʨʽʛʘʪʠ ʥʝʛʘʰʝʥʝ ʤʝʣʝʥʝ ʚʘʧʥʦ? 

1) ʥʝ ʙʽʣʴʰʝ 30 ʜʽʙ;                3)  ʥʝ ʙʽʣʴʰʝ 2 ʜʽʙ; 

2) ʥʝ ʙʽʣʴʰʝ 15 ʜʽʙ;                4)  ʥʝ ʙʽʣʴʰʝ 5 ʜʽʙ. 

ɯʍ.  ʉʢʽʣʴʢʠ ʯʘʩʫ ʧʦʪʨʽʙʥʦ ʚʠʪʨʠʤʫʚʘʪʠ ʛʘʰʝʥʝ ʚʘʧʥʦ ʚ ʛʘʩʠʣʴʥʠʭ ʷʤʘʭ? 

1) ʥʝ ʤʝʥʰʝ 14 ʜʽʙ;                            3)  ʥʝ ʤʝʥʰʝ 10 ʜʽʙ;  

2) ʥʝ ʙʽʣʴʰʝ 14 ʜʽʙ;                            4)  ʥʝ ʙʽʣʴʰʝ 10 ʜʽʙ. 
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ʍ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʷʢʦʩʪʽ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʮʝʤʝʥʪ ʧʨʠ ʩʪʠʩʢʘʥʥʽ ʚ ʢʫʣʘʮʽ 

ʛʨʫʜʢʫʻʪʴʩʷ, ʪʦ ʚʽʥ: 

1) ʚʪʨʘʪʠʚ ʷʢʽʩʪʴ; 

2) ʧʦʯʘʚ ʟʥʠʞʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ; 

3) ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʘʢʪʠʚʥʽʩʪʴ. 

 

Vɯɯ. 7 (ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ) 

 

ɯ.  ʗʢʘ ʢʽʣʴʢʽʩʪʴ ʤʽʥʝʨʘʣʫ ʘʣʽʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʦʤʫ ʢʣʽʥʢʝʨʽ: 

1) 20...30 %;      2) 4...14 %;        3) 45...60 %;        4) 10...18 %. 

ɯɯ.  ʗʢʘ ʬʦʨʤʫʣʘ ʤʽʥʝʨʘʣʫ "ʙʝʣʽʪ" ? 

1) 3ʉʘʆ SiO2;  

2) 2ʉʘʆ SiO2 ;  

3) 3CaO Al2O3;  

4) 4CaO Al2O3 Fe2O3 

III. ɻʦʣʦʚʥʫ ʨʦʣʴ ʫ ʩʠʥʪʝʟʽ ʤʽʮʥʦʩʪʽ  ʢʘʤʝʥʶ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʪʚʝʨʜʽʥʥʷ 

ʚʽʜʽʛʨʘʻ: 

1) ʘʣʽʪ; 2) ʙʝʣʽʪ; 3) ʘʣʶʤʽʥʘʪ; 4) ʘʣʶʤʦʬʝʨʠʪ. 

IV. ɼʣʷ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʢʦʨʦʟʽʾ ɯ ʪʠʧʫ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʥʝʦʙʭʽʜʥʦ: 

1) ʟʙʽʣʴʰʠʪʠ ʚ ʩʢʣʘʜʽ ʮʝʤʝʥʪʫ ʚʤʽʩʪ C3S ʜʦ 50 %; 

2) ʟʤʝʥʰʠʪʠ ʚ ʩʢʣʘʜʽ ʮʝʤʝʥʪʫ ʚʤʽʩʪ C3S ʜʦ 5 %; 

3) ʟʤʝʥʰʠʪʠ ʚ ʩʢʣʘʜʽ ʮʝʤʝʥʪʫ ʚʤʽʩʪ C3S ʪʘ C3A; 

4) ʟʙʽʣʴʰʠʪʠ ʚ ʩʢʣʘʜʽ ʮʝʤʝʥʪʫ ʚʤʽʩʪ C3A. 

V. ʑʦ ʩʣʫʞʠʪʴ ʩʧʦʚʽʣʴʥʶʚʘʯʝʤ ʪʚʝʨʜʽʥʥʷ ʙʫʜʽʚʝʣʴʥʦʛʦ ʛʽʧʩʫ? 

1) ʧʦʚʘʨʝʥʘ ʩʽʣʴ; 

2) ʩ̔ ʨʯʘʥʦʢʠʩʣʠʡ ʥʘʪʨʽʡ; 

3) ʢʣʝʡ ʪʚʘʨʠʥʥʠʡ. 

VI. ʏʠʤ ʭʘʨʘʢʪʝʨʥʠʡ ʢʘʫʩʪʠʯʥʠʡ ʤʘʛʥʝʟʠʪ? 

1) ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʦʜʦʩʪʽʡʢʽʩʪʶ; 

2) ʟʘʪʚʦʨʷʻʪʴʩʷ ʨʦʟʯʠʥʦʤ ʩʦʣʝʡ ʤʘʛʥʽʶ; 

3) ʟʘʪʚʦʨʷʻʪʴʩʷ ʨʽʜʢʠʤ ʩʢʣʦʤ. 

VII. ʉʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ ʪʫʞʘʚʣʝʥʥʷ ʛʽʧʩʦʚʠʭ ʚôʷʞʫʯʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ: 

1) ʟʙʽʣʴʰʝʥʥʽ ʪʦʥʢʦʩʪʽ ʧʦʤʝʣʫ; 

2) ʟʙʽʣʴʰʝʥʥʷ  ʚʦʜʦʛʽʧʩʦʚʦʛʦ  ʚʽʜʥʦʰʝʥʥʷ; 

3) ʧʨʠ ʟʥʠʞʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

VIII. ʑʦʙ ʧʨʦʜʦʚʞʠʪʠ ʩʪʨʦʢʠ ʪʫʞʘʚʣʝʥʥʷ ʛʽʧʩʦʚʠʭ ʚôʷʞʫʯʠʭ ʥʝʦʙʭʽʜʥʦ: 

 1) ʟʥʠʟʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ; 

 2) ʧʽʜʚʠʱʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ; 

 3) ʟʤʝʥʰʠʪʠ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ. 

IX. ʍʽʤʽʯʥʦʶ ʬʦʨʤʫʣʦʶ ʛʘʰʝʥʦʛʦ ʚʘʧʥʘ ʻ: 

1) Ca(OH)2;   2) CaO;  3) CaCo3;  4)CaSo4. 

X. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʥʢʦʩʪʽ ʧʦʤʝʣʫ ʮʝʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ: 

1) ʩʠʪʦ ˉ 08; 2. ʩʠʪʦ ˉ 008; 3. ʩʠʪʦ ˉ 02; 4. ʩʠʪʦ ˉ 05. 
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ʊʝʤʘ 8. ɹʋɼɯɺɽʃʔʅɯ ɹɽʊʆʅʀ 
 

 8.1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɹɽʊʆʅʀ 

 

ɹʝʪʦʥ ï ʮʝ ʰʪʫʯʥʠʡ ʢʘʤʝʥʝʧʦʜʽʙʥʠʡ ʤʘʪʝʨʽʘʣ, ʨʝʟʫʣʴʪʘʪ ʪʚʝʨʜʥʝʥʥʷ 

ʨʘʮʽʦʥʘʣʴʥʦ ʜʽʙʨʘʥʦʾ ʩʫʤʽʰʽ ʚôʷʞʫʯʦʛʦ, ʟʘʧʦʚʥʶʚʘʯʽʚ, ʚʦʜʠ ʽ, ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ, 

ʩʧʝʮʽʘʣʴʥʠʭ ʜʦʙʘʚʦʢ. ɼʦ ʟʘʪʚʝʨʜʽʥʥʷ ʮʶ ʩʫʤʽʰ ʥʘʟʠʚʘʶʪʴ ʙʝʪʦʥʥʦʶ. 

ɿʤʽʥʶʶʯʠ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʤʦʞʥʘ ʚ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʥʘʜʘʚʘʪʠ 

ʚʠʨʦʙʘʤ ʽ ʢʦʥʩʪʨʫʢʮʽʷʤ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ ï ʷʢʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʨʦʟʤʽʨʽʚ, ʘ ʧʽʩʣʷ 

ʟʘʪʚʝʨʜʽʥʥʷ ʦʜʝʨʞʫʚʘʪʠ ʟʘʜʘʥʽ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʱʦʜʦ 

ʤʽʮʥʦʩʪʽ, ʱʽʣʴʥʦʩʪʽ, ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ. ʎʽ ʤʦʞʣʠʚʦʩʪʽ ʪʝʧʝʨ ʟʥʘʯʥʦ ʟʨʦʩʪʘʶʪʴ 

ʟʘʚʜʷʢʠ ʥʘʫʢʦʚʠʤ ʫʩʧʽʭʘʤ ʫ ʧʦʰʫʢʫ ʨʽʟʥʦʛʦ ʨʦʜʫ ʜʦʙʘʚʦʢ. 

ʉʫʤʽʰ ʨʝʪʝʣʴʥʦ ʛʦʤʦʛʝʥʽʟʫʶʪʴ ʫ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘʭ ʨʽʟʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, 

ʫʢʣʘʜʘʶʪʴ ʚ ʦʧʘʣʫʙʢʫ ʘʙʦ ʬʦʨʤʠ ʡ ʫʱʽʣʴʥʶʶʪʴ ʤʝʭʘʥʽʟʦʚʘʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ɺʽʜʬʦʨʤʦʚʘʥʘ ʩʫʤʽʰ ʪʚʝʨʜʥʝ ʚ ʧʨʠʨʦʜʥʠʭ, ʘ ʟ ʤʝʪʦʶ ʧʨʠʩʢʦʨʝʥʥʷ ʪʚʝʨʜʥʝʥʥʷ ï 

ʚ ʰʪʫʯʥʠʭ ʪʝʧʣʦʚʦʣʦʛʦʚʠʭ ʫʤʦʚʘʭ (ʧʨʦʧʘʨʶʚʘʥʥʷ, ʘʚʪʦʢʣʘʚʥʘ ʦʙʨʦʙʢʘ, 

ʝʣʝʢʪʨʦʧʨʦʛʨʽʚʘʥʥʷ, ʙʝʟ ʧʘʨʦʚʝ ʧʨʦʛʨʽʚʘʥʥʷ, ʧʦʧʝʨʝʜʥʻ ʨʦʟʽʛʨʽʚʘʥʥʷ ʪʦʱʦ) ʟ 

ʜʦʜʝʨʞʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʘʙʦ ʧʨʠ ʚʚʝʜʝʥʥʽ ʢʦʤʧʣʝʢʩʫ ʭʽʤʽʯʥʠʭ 

ʜʦʙʘʚʦʢ. 

ɹʝʪʦʥ ï ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʚʠʜʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋ ʟʘʛʘʣʴʥʽʡ 

ʚʘʨʪʦʩʪʽ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʢʘʧʽʪʘʣʴʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ, 

ʚʘʨʪʽʩʪʴ ʟʙʽʨʥʠʭ ʪʘ ʤʦʥʦʣʽʪʥʠʭ ʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʩʪʘʥʦʚʠʪʴ 

ʤʘʡʞʝ 25 %. 

ʆʜʥʦʯʘʩʥʦ ʙʝʪʦʥ ʻ ʝʢʦʥʦʤʽʯʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʦʩʢʽʣʴʢʠ ʚʠʨʦʙʠ ʟ ʥʴʦʛʦ 

ʙʽʣʴʰ ʷʢ ʥʘ 80 % ʦʙôʻʤʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʽʩʮʝʚʦʾ ʩʠʨʦʚʠʥʠ: ʧʽʩʢʫ, ʱʝʙʝʥʶ, 

ʛʨʘʚʽʶ ʯʠ ʧʦʙʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʰʣʘʢʽʚ, ʟʦʣʠ ʪʦʱʦ. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʩʬʝʨʘ ʽ ʦʙʩʷʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʪʦʥʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʨʦʟʰʠʨʶʶʪʴʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʧʦʨʷʜ ʽʟ ʟʙʽʨʥʠʤ ʙʫʜʽʚʥʠʮʪʚʦʤ, ʚʩʝ ʙʽʣʴʰʫ 

ʫʚʘʛʫ ʥʘʰʠʭ ʙʫʜʽʚʝʣʴʥʠʢʽʚ ʧʨʠʚʝʨʪʘʻ ʟʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʽʟ ʤʦʥʦʣʽʪʥʦʛʦ 

ʙʝʪʦʥʫ ʽ ʟʘʣʽʟʦʙʝʪʦʥʫ.  

ɺʟʘʛʘʣʽ, ʩʫʯʘʩʥʝ ʙʫʜʽʚʥʠʮʪʚʦ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʙʝʪʦʥʫ. ʉʴʦʛʦʜʥʽ ʩʚʽʪʦʚʠʡ 

ʦʙôʻʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʪʦʥʫ 2 ʤʣʨʜ. ʤ
3
 ʟʘ ʨʽʢ. ʎʝ ʦʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʤʘʩʦʚʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʠʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ 

ʮʠʚʽʣʽʟʘʮʽʾ. ɹʝʪʦʥ, ʙʝʟ ʩʫʤʥʽʚʫ, ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤ 

ʤʘʪʝʨʽʘʣʦʤ ʚ ʦʛʣʷʜʦʚʦʤʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʉʝʨʝʜ ʫʩʽʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʪʽʣʴʢʠ ʙʝʪʦʥ ʤʘʻ 

ʫʥʽʢʘʣʴʥʫ, ʥʝʦʮʽʥʝʥʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ï ʡʦʛʦ ʤʽʮʥʽʩʪʴ ʪʘ ʽʥʰʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʜʝʩʷʪʠʨʽʯ, ʪʦʙʪʦ ʟʘ ʚʝʩʴ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ 

ʢʦʥʩʪʨʫʢʮʽʷʭ ʥʝ ʟʥʠʞʫʻʪʴʩʷ, ʷʢ ʮʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʥʘʚʧʘʢʠ ï ʧʽʜʚʠʱʫʶʪʴʩʷ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʘ ʧʦʩʪʽʡʥʦ 

ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ. 

ʋ ʟʚôʷʟʢʫ ʟ ʯʠʩʣʝʥʥʽʩʪʶ ʚʠʜʽʚ, ʩʢʣʘʜʽʚ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʝʪʦʥʽʚ ʾʭ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʪʘʢʠʤʠ ʦʟʥʘʢʘʤʠ: 
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ʟʘ ʦʩʥʦʚʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ï ʢʦʥʩʪʨʫʢʮʽʡʥʽ; ʩʧʝʮʽʘʣʴʥʽ (ʞʘʨʦ- ʪʘ ʭʽʤʽʯʥʦ 

ʩʪʽʡʢʽ, ʜʦʨʦʞʥʽ, ʛʽʜʨʦʪʝʭʥʽʯʥʽ, ʜʝʢʦʨʘʪʠʚʥʽ, ʨʘʜʽʘʮʽʡʥʦ-ʟʘʭʠʩʥʽ, ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ 

ʪʦʱʦ); 

ʟʘ ʚʠʜʦʤ ʚôʷʞʫʯʦʛʦ ï ʮʝʤʝʥʪʥʽ, ʚʘʧʥʷʥʽ, ʛʽʧʩʦʚʽ, ʰʣʘʢʦʚʽ, ʩʧʝʮʽʘʣʴʥʽ; 

ʟʘ ʩʪʨʫʢʪʫʨʦ  ʁï ʱʽʣɹʥʽ, ʧʦʨʠʟʦʚʘʥʽ, ʥʽʟʜʨʶʚʘʪʽ, ʢʨʫʧʥʦ ʧʦʨʠʩʪʽ;    

ʟʘ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪ ʁʚ ʩʫʭʦʤʫ ʩʪʘʥʽ:   

 ʦʩʦʙʣʠʚʦ ʚʘʞʢʠʡ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʧʦʥʘʜ 2500 ʢʛ/ʤ
3
. ʊʘʢʠʡ ʙʝʪʦʥ 

ʥʘ ʟʘʧʦʚʥʶʚʘʯʘʭ ʽʟ ʟʚʠʯʘʡʥʠʭ ʱʽʣʴʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʦʜʝʨʞʘʪʠ ʥʝ ʚʜʘʻʪʴʩʷ, 

ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʨʠʪ, ʟʘʣʽʟʥʽ ʨʫʜʠ, ʩʪʘʣʝʚʽ ʦʰʫʨʢʠ, ʩʪʨʫʞʢʠ; 

 ʚʘʞʢʠʡ (ʟʚʠʯʘʡʥʠʡ) ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 2200...2500 ʢʛ/ʤ
3
 ʥʘ 

ʟʘʧʦʚʥʶʚʘʯʘʭ ʽʟ ʱʽʣʴʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ (ʱʝʙʽʥʴ, ʛʨʘʚʽʡ, ʧʽʩʦʢ). ʎʝ 

ʥʘʡʧʦʰʠʨʝʥʽʰʠʡ ʨʽʟʥʦʚʠʜ ʙʝʪʦʥʫ; 

 ʧʦʣʝʛʰʝʥʠʡ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 2000...2200 ʢʛ/ʤ
3
 ʥʘ ʟʘʧʦʚʥʶʚʘʯʘʭ 

ʟʥʠʞʝʥʦʾ ʱʽʣʴʥʦʩʪʽ (ʚʘʧʥʷʢ-ʯʝʨʝʧʘʰʥʠʢ, ʮʝʛʝʣʴʥʠʡ ʙʽʡ); 

 ʣʝʛʢʠʡ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 500...2000 ʢʛ/ʤ
3
 ʥʘ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ 

ʧʦʨʠʩʪʠʭ ʟʘʧʦʚʥʶʚʘʯʘʭ (ʚʫʣʢʘʥʽʯʥʽ ʪʘ ʚʘʧʥʷʢʦʚʽ ʪʫʬʠ, ʧʝʤʟʘ, ʢʝʨʘʤʟʠʪ, 

ʰʣʘʢʦʚʘ ʧʝʤʟʘ, ʘʛʣʦʧʦʨʠʪ); 

 ʦʩʦʙʣʠʚʦ ʣʝʛʢʠʡ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʜʦ 500 ʢʛ/ʤ
3
; ʮʝ ʥʘʩʘʤʧʝʨʝʜ 

ʥʽʟʜʨʶʚʘʪʽ ʙʝʪʦʥʠ ʪʘ ʙʝʪʦʥʠ ʥʘ ʦʩʦʙʣʠʚʦ ʣʝʛʢʠʭ ʟʘʧʦʚʥʶʚʘʯʘʭ (ʩʧʫʯʝʥʽ ʧʝʨʣʽʪ ʽ 

ʚʝʨʤʠʢʫʣʽʪ); 

ʟʘ ʨʦʟʤʽʨʘʤʠ ʟʘʧʦʚʥʶʚʘʯʘ: ʢʨʫʧʥʦʟʝʨʥʠʩʪʠʡ ï ʽʟ ʟʘʧʦʚʥʶʚʘʯʝʤ 

ʥʘʡʙʽʣʴʰʦʶ ʢʨʫʧʥʽʩʪʶ ʚʽʜ 10 ʜʦ 150 ʤʤ; ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ï ʽʟ ʟʘʧʦʚʥʶʚʘʯʝʤ 

ʥʘʡʙʽʣʴʰʦʶ ʢʨʫʧʥʽʩʪʶ 10 ʤʤ. ʈʽʟʥʦʚʠʜʦʤ ʡʦʛʦ ʻ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʡ ʙʝʪʦʥ ʟ 

ʢʨʫʧʥʽʩʪʶ ʧʽʩʢʫ ʜʦ 5 ʤʤ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʯʠʥʫ ʚʠʱʠʤʠ ʚʠʤʦʛʘʤʠ 

ʱʦʜʦ ʧʽʩʢʫ, ʤʝʥʰʦʶ ʨʫʭʣʠʚʽʩʪʶ ʩʫʤʽʰʽ ʽ ʙʽʣʴʰʠʤ ʚʤʽʩʪʦʤ ʮʝʤʝʥʪʫ. 

 

 8.2 ɺɸɾʂʀʁ ɹɽʊʆʅ.  ʄɸʊɽʈɯɸʃʀ ɼʃʗ ɺɸɾʂʀʍ ɹɽʊʆʅɯɺ 

 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟʘʜʘʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʪʨʽʙʥʦ ʜʦ ʚʠʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʧʦʩʪʘʚʠʪʠ ʧʝʚʥʽ ʚʠʤʦʛʠ. 

ɺʠʙʽʨ ʮʝʤʝʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʟʘʜʘʥʦʾ 

ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ. ʄʘʨʢʫ ʮʝʤʝʥʪʫ ʚʠʙʠʨʘʶʪʴ ʪʘʢ, ʱʦʙ ʚʠʪʨʘʪʘ ʡʦʛʦ ʙʫʣʘ 

ʨʘʮʽʦʥʘʣʴʥʘ. ʊʘʢʘ ʫʤʦʚʘ ʚʠʢʦʥʫʚʘʪʠʤʝʪʴʩʷ, ʢʦʣʠ ʤʘʨʢʘ ʮʝʤʝʥʪʫ ʚ 1,1...1,5 ʨʘʟʠ 

ʙʽʣʴʰʘ ʟʘ ʤʘʨʢʫ ʙʝʪʦʥʫ: 

 

ʄʘʨʢʘ 

ʙʝʪʦʥʫ 
100 200 250 300 400 500 600 

ʄʘʨʢʘ 

ʮʝʤʝʥʪʫ 
300 300, 400 400 400, 500 500, 600 600 

600 ʽ 

ʙʽʣʴʰʝ 

 

ɯʟ ʟʤʝʥʰʝʥʥʷʤ ʚʽʜʥʦʰʝʥʥʷ ʤʘʨʦʢ ʮʝʤʝʥʪʫ ʽ ʙʝʪʦʥʫ ʟʙʽʣʴʰʫʻʪʴʩ̫ ʚʠʪʨʘʪʘ 

ʮʝʤʝʥʪʫ, ʟʨʦʩʪʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʩʘʜʦʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʟʥʠʞʫʻʪʴʩʷ 
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ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ ʚʠʨʦʙʽʚ. ʋ ʨʘʟʽ ʟʙʽʣʴʰʝʥʥʷ ʮʴʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʟʥʠʞʫʻʪʴʩʷ 

ʱʽʣʴʥʽʩʪʴ ʙʝʪʦʥʫ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʘʨʫʚʘʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. 

ɺʦʜʘ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʧʨʦʤʠʚʘʥʥʷ ʟʘʧʦʚʥʶʚʘʯʽʚ ʪʘ 

ʟʚʦʣʦʞʝʥʥʷ ʙʝʪʦʥʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʙʝʟ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ, ʷʢʽ ʧʝʨʝʰʢʦʜʞʘʶʪʴ 

ʥʦʨʤʘʣʴʥʦʤʫ ʪʚʝʨʜʽʥʥʶ ʮʝʤʝʥʪʫ ʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʢʦʨʦʟʽʶ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʝʥʶ. ʊʦʤʫ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʾ ʧʝʨʝʚʽʨʢʠ ʜʣʷ ʙʝʪʦʥʫ ʧʨʠʜʘʪʥʘ ʣʠʰʝ ʧʠʪʥʘ ʚʦʜʘ. 

ʈʽʯʢʦʚʫ, ʦʟʝʨʥʫ ʪʘ ʚʦʜʫ ʽʟ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤ ʧʝʨʝʚʽʨʷʶʪʴ ʭʽʤʽʯʥʠʤ ʘʥʘʣʽʟʦʤ ʪʘ 

ʧʦʨʽʚʥʷʣʴʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʨʘʟʢʽʚ ʙʝʪʦʥʽʚ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʪʘʢʽʡ ʪʘ ʧʠʪʥʽʡ 

ʚʦʜʽ.  

ɿʘʧʦʚʥʶʚʘʯʽ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ï ʮʝ ʩʠʧʢʽ ʩʫʤʽʰʽ ʤʽʥʝʨʘʣʴʥʠʭ ʯʘʩʪʠʥʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʯʠ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʝʚʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. ɿʘ 

ʨʦʟʤʽʨʘʤʠ ʯʘʩʪʠʥʦʢ ʟʘʧʦʚʥʶʚʘʯʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʨʽʙʥʽ (ʧʽʩʢʠ) ʢʨʫʧʥʽʩʪʶ ʚʽʜ 0.16 

ʜʦ 5 ʤʤ ʪʘ ʢʨʫʧʢʽ (ʱʝʙʽʥʴ, ʛʨʘʚʽʡ) ʨʦʟʤʽʨʦʤ ʚʽʜ 5 ʜʦ 70 ʤʤ. ɯʥʦʜʽ ʜʣʷ 

ʙʝʪʦʥʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ ʤʘʩʠʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʨʫʧʥʠʡ 

ʟʘʧʦʚʥʶʚʘʯ
 
ʨʦʟʤʽʨʦʤ ʜʦ 150 ʤʤ ʽ ʙʽʣʴʰʝ. 

ɿʘ ʤʽʥʝʨʘʣʴʥʠʤ ʩʢʣʘʜʦʤ ʨʦʟʨʽʟʥʷʶʪʴ ʢʚʘʨʮʦʚʽ, ʧʦʣʴʦʚʦ-ʰʧʘʪʥʽ ʪʘ 

ʢʘʨʙʦʥʘʪʥʽ ʧʽʩʢʠ. ɿʘ ʧʦʭʦʜʞʝʥʥʷʤ ʧʨʠʨʦʜʥʽ ʧʽʩʢʠ ʙʫʚʘʶʪʴ ʷʨʦʚʽ (ʛʽʨʩʴʢʽ), 

ʨʽʯʢʦʚʽ ʪʘ ʤʦʨʩʴʢʽ. ʋ ʷʨʦʚʠʭ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʽʯʢʦʚʠʭ ʽ ʤʦʨʩʴʢʠʭ, ʧʽʜʚʠʱʝʥʠʡ 

ʚʤʽʩʪ ʛʣʠʥʷʩʪʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʱʦ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ 

ʤʽʮʥʽʩʪʴ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʪʦʥʫ ʆʜʥʘʢ ʬʦʨʤʘ ʟʝʨʝʥ ʢʫʪʘʩʪʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʙʨʝ ʟʯʝʧʣʝʥʥʷ ʟ ʮʝʤʝʥʪʥʠʤ ʢʘʤʝʥʝʤ. ʈʽʯʢʦʚʽ ʡ ʤʦʨʩʴʢʽ ʧʽʩʢʠ, ʥʘʚʧʘʢʠ, 

ʤʽʩʪʷʪʴ ʤʝʥʰʝ ʛʣʠʥʷʩʪʠʭ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ, ʘʣʝ ʤʘʶʪʴ ʦʙʢʘʪʘʥʫ ʬʦʨʤʫ ʽ 

ʙʽʣʴʰ ʛʣʘʜʝʥʴʢʫ ʧʦʚʝʨʭʥʶ. 

ʐʪʫʯʥʽ ʧʽʩʢʠ ʦʜʝʨʞʫʶʪʴ ʧʦʜʨʽʙʥʝʥʥʷʤ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʘʙʦ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷʤ ʩʫʧʫʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ï ʟʦʣ, ʰʣʘʢʽʚ. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʧʨʠʜʘʪʥʽʩʪʴ 

ʧʽʩʢʫ ʜʣʷ ʙʝʪʦʥʫ, ʡʦʛʦ ʚʠʧʨʦʙʦʚʫʶʪʴ ʫ ʣʘʙʦʨʘʪʦʨʽʾ ʥʘ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʽʩʪʠʥʥʫ ʽ 

ʥʘʩʠʧʥʫ ʱʽʣʴʥʽʩʪʴ, ʧʫʩʪʦʪʥʽʩʪʴ, ʚʦʣʦʛʽʩʪʴ, ʚʤʽʩʪ ʨʽʟʥʠʭ ʜʦʤʽʰʦʢ, ʟʝʨʥʦʚʠʡ 

ʩʢʣʘʜ. 

ʗʢʱʦ ʚʤʽʩʪ ʛʣʠʥʷʩʪʠʭ ʪʘ ʧʠʣʫʚʘʪʠʭ ʜʦʤʽʰʦʢ ʧʝʨʝʚʠʱʫʻ 3 % ʤʘʩʠ, ʧʽʩʢʠ 

ʧʦʪʨʽʙʥʦ ʧʨʦʤʠʚʘʪʠ. ɺʤʽʩʪ ʦʨʛʘʥʽʯʥʠʭ ʜʦʤʽʰʦʢ ʚʠʟʥʘʯʘʶʪʴ ʦʙʨʦʙʢʦʶ ʧʽʩʢʫ 

3 %-ʤ ʚʦʜʥʠʤ ʨʦʟʯʠʥʦʤ Nʘʆʅ. ʂʦʣʽʨ ʨʦʟʯʠʥʫ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʧʽʩʢʫ ʥʝ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʪʝʤʥʽʰʠʤ ʟʘ ʝʪʘʣʦʥ. ɿʝʨʥʦʚʠʡ ʩʢʣʘʜ ʧʽʩʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʤʽʩʪʦʤ ʟʝʨʝʥ 

ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ ʽ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʽ ʄʢ. 

ʎʽ ʧʦʢʘʟʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪ ʟ ʨʦʟ ʤʽʨʘʤʠ 

ʦʪʚʦʨʽʚ 5; 2,5; 1,25; 0,63; 0.315 ʽ 0,14 ʤʤ. ʇʨʦʩʽʷʚʰʠ ʧʽʩʦʢ, ʚʠʟʥʘʯʘʶʪʴ ʯʘʩʪʢʦʚʽ 

ʟʘʣʠʰʢʠ ʥʘ ʢʦʞʥʦʤʫ ʩʠʪʽ ʚ ʧʨʦʮʝʥʪʘʭ, ʘ ʧʦʪʽʤ ʧʽʜʨʘʭʦʚʫʶʪʴ ʧʦʚʥʽ ʟʘʣʠʰʢʠ ʥʘ 

ʢʦʞʥʦʤʫ ʩʠʪʽ ʷʢ ʩʫʤʫ ʯʘʩʪʢʦʚʦʛʦ ʟʘʣʠʰʢʫ ʥʘ ʜʘʥʦʤʫ ʩʠʪʽ ʽ ʟʘʣʠʰʢʽʚ ʥʘ 

ʧʦʧʝʨʝʜʥʽʭ ʩʠʪʘʭ:  

ɸ̔=ʘ2.5+.....+ʘʽ ʜʝ ʘʽ -  ʯʘʩʪʢʦʚʽ ʟʘʣʠʰʢʠ, %. ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʧʦʚʥʠʭ ʟʘʣʠʰʢʽʚ 

ʥʘ ʩʠʪʘʭ ʙʫʜʫʶʪʴ ʛʨʘʬʽʢ ʟʝʨʥʦʚʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ, ʟʘ ʷʢʠʤ ʚʠʟʥʘʯʘʶʪʴ 

ʜʦʧʫʩʪʠʤʽʩʪʴ ʧʽʩʢʫ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʪʦʥʫ (ʨʠʩ.8.2.1). 
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ʈʠʩ. 8.2.1 ɻʨʘʬʽʢ 

ʟʝʨʥʦʚʦʛʦ ʩʢʣʘʜʫ ʧʽʩʢʫ. 

 

 

ʄʦʜʫʣʴ ʢʨʫʧʥʦʩʪʽ ʧʽʩʢʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ʄʢ= (ɸ2.5+ɸ1.25+ɸ0.63+ɸ0.315+ɸ0.14)/100 

ɿʘ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʽ ʧʽʩʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʽʜʚʠʱʝʥʦʾ ʢʨʫʧʥʦʩʪʽ, ʢʨʫʧʥʽ, 

ʩʝʨʝʜʥʽ, ʜʨʽʙʥʽ ʽ ʜʫʞʝ ʜʨʽʙʥʽ (ʪʘʙʣ. 8.2). 

ʊʘʙʣʠʮʷ 8.2. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʽʩʢʫ ʟʘ ʢʨʫʧʥʽʩʪʶ 

ɻʨʫʧʘ ʧʽʩʢʫ ʄʢ 
ʇʦʚʥʠʡ ʟʘʣʠʰʦʢ ʥʘ 

ʩʠʪʽ 0,63 ʤʤ, % 

ʇʽʜʚʠʱʝʥʦʾ ʢʨʫʧʥʦʩʪʽ 3,0...3,5 65...75 

ʂʨʫʧʥʠʡ 2,5...3,0 45...65 

ʉʝʨʝʜʥʽʡ  2,0...2,5 30...45 

ɼʨʽʙʥʠʡ  1,5...2,0 10...30 

ɼʫʞʝ ʜʨʽʙʥʠʡ 1,0...1,5 ʜʦ 10 

 

ʗʢʱʦ ʧʽʩʦʢ ʜʫʞʝ ʜʨʽʙʥʠʡ, ʡʦʛʦ ʟʙʘʛʘʯʫʶʪʴ ʢʨʫʧʥʽʰʠʤʠ ʬʨʘʢʮʽʷʤʠ ʟ 

ʧʦʜʨʽʙʥʝʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʘʙʦ ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʮʝʤʝʥʪʫ ʫ ʩʢʣʘʜʽ ʙʝʪʦʥʫ. 

ʗʢʱʦ ʧʽʩʦʢ ʧʽʜʚʠʱʝʥʦʾ ʢʨʫʧʥʦʩʪʽ, ʡʦʛʦ ʧʦʜʨʽʙʥʶʶʪʴ, ʙʦ ʧʝʨʝʚʠʪʨʘʯʘʻʪʴʩʷ 

ʮʝʤʝʥʪ ʜʣʷ ʟʘʧʦʚʥʶʚʘʥʥʷ ʤʽʞʟʝʨʥʦʚʦʾ ʧʫʩʪʦʪʥʦʩʪʽ. ʋ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ 

ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʧʽʩʣʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʦʙˇʨʫʥʪʫʚʘʥʴ. 

ɻʨʘʚʽʡ ï ʩʠʧʢʠʡ ʤʘʪʝʨʽʘʣ ʦʢʨʫʛʣʦʾ, ʦʙʢʘʪʘʥʦʾ ʬʦʨʤʠ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ 

ʚʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʦʛʦ ʨʫʡʥʫʚʘʥʥʷ (ʚʠʚʽʪʨʶʚʘʥʥʷ) ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɿʘ 

ʧʦʭʦʜʞʝʥʥʷʤ ʧʨʠʨʦʜʥʠʡ ʛʨʘʚʽʡ ʨʦʟʨʽʟʥʷʶʪʴ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʽʩʦʢ. 

ʑʝʙʽʥʴ ï ʩʠʧʢʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʟʜʦʙʫʚʘʶʪʴ ʧʦʜʨʽʙʥʝʥʥʷʤ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ. ʑʝʙʽʥʴ ʤʘʻ ʢʫʪʘʩʪʫ ʬʦʨʤʫ, ʰʦʨʩʪʢʫ ʧʦʚʝʨʭʥʶ, ʪʦʤʫ ʡʦʛʦ ʤʽʮʥʽʩʪʴ 

ʟʯʝʧʣʝʥʥʷ ʟ ʮʝʤʝʥʪʥʠʤ ʢʘʤʝʥʝʤ ʚʠʱʘ, ʥʽʞ ʛʨʘʚʽʶ. 

ʗʢʽʩʪʴ ʢʨʫʧʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʝʨʥʦʚʠʤ ʩʢʣʘʜʦʤ, 

ʬʦʨʤʦʶ ʟʝʨʝʥ, ʚʤʽʩʪʦʤ ʰʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ, ʤʽʮʥʽʩʪʶ ʽ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ. 

ʄʽʮʥʽʩʪʴ ʢʨʫʧʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ ʤʽʮʥʽʩʪʴ ʧʨʦʝʢʪʦʚʘʥʦʛʦ 
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ʙʝʪʦʥʫ ʚ 1,5...2 ʨʘʟʠ. ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʢʨʫʧʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʤʘʻ ʙʫʪʠ ʥʝ ʤʝʥʰ 

ʷʢ 15 ʮʠʢʣʽʚ, ʜʣʷ ʥʠʭ ʪʘʢʦʞ ʦʙʤʝʞʫʶʪʴ ʚʤʽʩʪ ʛʣʠʥʷʩʪʠʭ ʪʘ ʧʠʣʫʚʘʪʠʭ ʯʘʩʪʠʥʦʢ 

(ʥʝ ʙʽʣʴʰʝ 1...3 % ʤʘʩʠ). 

ɿʝʨʥʦʚʠʡ ʩʢʣʘʜ ʢʨʫʧʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʚʣʘʩʪʠʚʦʩʪʽ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʪʘ ʙʝʪʦʥʫ. ɼʣʷ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʨʫʧʥʠʡ ʟʘʧʦʚʥʶʚʘʯ 

ʧʨʦʩʽʶʶʪʴ ʢʨʽʟʴ ʥʘʙʽʨ ʩʠʪ ʟ ʨʦʟʤʽʨʘʤʠ ʦʪʚʦʨʽʚ 70, 40, 20, 10, 5 ʤʤ. ʇʦʪʽʤ 

ʦʙʯʠʩʣʶʶʪʴ ʯʘʩʪʢʦʚʽ ʪʘ ʧʦʚʥʽ ʟʘʣʠʰʢʠ ʥʘ ʢʦʞʥʦʤʫ ʩʠʪʽ (ʘʥʘʣʦʛʽʯʥʦʛʦ ʧʽʩʢʫ). 

ɿʘ ʟʥʘʯʝʥʥʷʤʠ ʧʦʚʥʠʭ ʟʘʣʠʰʢʽʚ ʥʘ ʩʠʪʘʭ ʙʫʜʫʶʪʴ ʣʽʥʽʶ ʟʝʨʥʦʚʦʛʦ ʩʢʣʘʜʫ ʥʘ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʛʨʘʬʽʢʫ (ʨʠʩ.8.2.2) ʽ ʚʠʟʥʘʯʘʶʪʴ ʥʘʡʙʽʣʴʰʫ Dʥʙ  ʪʘ ʥʘʡʤʝʥʰʫ Dʥʤ 

ʢʨʫʧʥʽʩʪʴ ʟʝʨʝʥ. ʗʢʱʦ ʢʨʠʚʘ ʧʨʦʩʽʶʚʘʥʥʷ ʧʨʦʭʦʜʠʪʴ ʫ ʟʘʰʪʨʠʭʦʚʘʥʽʡ ʯʘʩʪʠʥʽ, 

ʪʦ ʢʨʫʧʥʠʡ ʟʘʧʦʚʥʶʚʘʯ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʙʝʪʦʥʫ. 

 

 

 

   ʈʠʩ.8.2.2 ɻʨʘʬʽʢ ʟʝʨʥʦʚʦʛʦ ʩʢʣʘʜʫ ʱʝʙʝʥʶ 

(ʛʨʘʚʽʶ): 1 ï ʦʙʣʘʩʪʴ ʜʨʽʙʥʦʛʦ ʱʝʙʝʥʶ 

(ʛʨʘʚʽʶ); 2 ï ʦʙʣʘʩʪʴ ʱʝʙʝʥʶ (ʛʨʘʚʽʶ) 

ʩʝʨʝʜʥʴʦʾ ʢʨʫʧʥʦʩʪʽ; 3 ï ʦʙʣʘʩʪʴ ʢʨʫʧʥʦʛʦ 

ʱʝʙʝʥʶ (ʛʨʘʚʽʶ). 

  

 

 

 

 8.3 ɺʃɸʉʊʀɺʆʉʊɯ ɹɽʊʆʅʅʆɰ ʉʋʄɯʐɯ. ɼʆʄɯʐʂʀ ɼʆ 

ɹɽʊʆʅʅʆɰ ʉʋʄɯʐɯ. 

 

ɹʝʪʦʥʥʘ ʩʫʤʽʰ ï ʮʝ ʨʘʮʽʦʥʘʣʴʥʦ ʧʽʜʽʙʨʘʥʘ ʽ ʨʝʪʝʣʴʥʦ ʧʝʨʝʤʽʰʘʥʘ ʩʫʤʽʰ 

ʮʝʤʝʥʪʫ, ʚʦʜʠ, ʟʘʧʦʚʥʶʚʘʯʽʚ ʪʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʙʘʚʦʢ. ʄʽʨʦʶ ʢʦʥʩʠʩʪʝʥʮʽʾ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʻ ʾʾ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ 

ʟʘʧʦʚʥʶʚʘʪʠ ʬʦʨʤʫ ʯʠ ʦʧʘʣʫʙʢʫ ʟ ʥʘʡʤʝʥʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʟʦʚʥʽʰʥʴʦʾ ʝʥʝʨʛʽʾ. 

ʃʝʛʢʦʫʢʣʘʜʘʣʴʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʫʭʣʠʚʽʩʪʶ ʽ ʞʦʨʩʪʢʽʩʪʶ 

ʈʫʭʣʠʚʽʩʪʴ ʩʫʤʽʰʽ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʫʢʣʘʜʘʪʠʩʷ ʧʽʜ ʜʽʻʶ ʚʣʘʩʥʦʾ ʚʘʛʠ, ʾʾ 

ʦʮʽʥʶʶʪʴ ʫ ʩʘʥʪʠʤʝʪʨʘʭ ʦʩʘʜʢʠ ʢʦʥʫʩʘ (ʆʂ). ʉʪʘʥʜʘʨʪʥʠʡ ʢʦʥʫʩ 300 ʤʤ 

ʟʘʚʚʠʰʢʠ, ʜʽʘʤʝʪʨʦʤ ʚʝʨʭʥʴʦʾ ʦʩʥʦʚʠ 100 ʤʤ, ʥʠʞʥʴʦʾ ï 200 ʤʤ ʟʘʧʦʚʥʶʶʪʴ 

ʙʝʪʦʥʥʦʶ ʩʫʤʽʰʰʶ, ʫʱʽʣʴʥʶʶʯʠ ʧʽʜ ʯʘʩ ʫʢʣʘʜʘʥʥʷ. ʇʦʪʽʤ ʬʦʨʤʫ ʟʥʽʤʘʶʪʴ ʽ 

ʩʪʘʚʣʷʪʴ ʧʦʨʷʜ ʟ ʙʝʪʦʥʥʠʤ ʢʦʥʫʩʦʤ, ʷʢʠʡ ʧʽʜ ʜʽʻʶ ʚʣʘʩʥʦʾ ʚʘʛʠ ʦʩʽʜʘʻ. 

ɺʝʣʠʯʠʥʫ ʦʩʘʜʢʠ ʢʦʥʫʩʘ ʚʠʤʽʨʶʶʪʴ ʣʽʥʽʡʢʦʶ (ʨʠʩ.8.3.1). 

ɾʦʨʩʪʢʽʩʪʴ ʩʫʤʽʰʽ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʟʘʧʦʚʥʶʚʘʪʠ ʬʦʨʤʫ ʧʽʜ ʜʽʻʶ ʚʽʙʨʘʮʽʾ. 

ɾʦʨʩʪʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʘʩʦʤ ʚʽʙʨʘʮʽʾ (ʚ ʩʝʢʫʥʜʘʭ). ʧʦʪʨʽʙʥʠʤ ʜʣʷ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʽ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʛʦ-ʢʦʥʫʩʘ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʧʨʠʣʘʜʦʤ 

ʉʢʨʘʤʪʘʻʚʘ (ʨʠʩ. 8.3.2) ʘʙʦ ʪʝʭʥʽʯʥʠʤ ʚʽʩʢʦʟʠʤʝʪʨʦʤ (ʨʠʩ. 8.3.3). ɿʘ ʧʦʢʘʟ-

ʥʠʢʘʤʠ ʞʦʨʩʪʢʦʩʪʽ ʽ ʨʫʭʣʠʚʦʩʪʽ ʙʝʪʦʥʥʽ ʩʫʤʽʰʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʤʘʨʢʠ. 
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ʈʠʩ.8.3.1. ɺʠʟʥʘʯʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ 

 

 

 

 

ʈʠʩ.8.3.2. ɺʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʘ ʧʨʠʣʘʜʽ 

ʉʢʨʘʤʪʘʻʚʘ: ʘ ï ʧʨʠʣʘʜ ʫ ʚʠʭʽʜʥʦʤʫ 

ʧʦʣʦʞʝʥʥʽ;ʙ ï ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʚʽʙʨʦʫʱʽʣʴʥʝʥʥʷ:1 ï ʚʽʙʨʦʧʣʦʱʘʜʢʘ;   

2 ï ʩʪʘʣʝʚʠʡ ʮʠʣʽʥʜʨ ʟ ʜʥʠʱʝʤ;  

3 ï ʙʝʪʦʥʥʘ ʩʫʤʽʰ ;4 ï ʜʠʩʢ ʟ 

ʦʪʚʦʨʘʤʠ; 5 ï ʚʪʫʣʢʠ ;6 ï ʰʪʘʥʛʘ;  

7 ï ʰʪʘʪʠʚ  

 

 

 

 

ʈʠʩ.8.3.3.ʊʝʭʥʽʯʥʠʡ ʚʽʩʢʦʟʠʤʝʪʨ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʙʝʪʦʥʥʦʾ 

ʩʫʤʽʰʽ: ʘ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ;  

ʙ ï ʧʝʨʝʨʽʟ: 1 ï ʧʦʩʫʜʠʥʘ;  

2 ï ʚʥʫʪʨʽʰʥʻ ʢʽʣʴʮʝ; 3 ï ʢʦʥʫʩ ʽʟ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ;4 ï ʜʠʩʢ ʟʽ ʰʪʘʥʛʦʶ;  

5 ï ʰʪʘʪʠʚ  

 

 

 

ʋʢʣʘʜʘʣʴʥʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʮʝʤʝʥʪʫ, ʢʽʣʴʢʦʩʪʽ
 

ʮʝʤʝʥʪʥʦʛʦ ʪʽʩʪʘ ʽ ʚʦʜʠ, ʢʨʫʧʥʦʩʪʽ ʽ ʬʦʨʤʠ ʟʝʨʝʥ ʟʘʧʦʚʥʶʚʘʯʽʚ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʢʨʫʧʥʠʭ ʽ ʜʨʽʙʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ. ʈʫʭʣʠʚʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʘʣʝ ʪʦʜʽ ʟʤʝʥʰʫʻʪʴʩʷ ʤʽʮʥʽʩʪʴ 

ʙʝʪʦʥʫ. ɹʝʪʦʥʥʘ ʩʫʤʽʰ ʟ ʛʨʘʚʽʻʤ ʨʫʭʣʠʚʽʰʘ, ʥʽʞ ʽʟ ʱʝʙʝʥʝʤ. ɿʤʝʥʰʫʻʪʴʩʷ 

ʨʫʭʣʠʚʽʩʪʴ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʽʩʢʫ. ʇʽʜʚʠʱʠʪʠ ʨʫʭʣʠʚʽʩʪʴ ʙʝʪʦʥʥʠʭ 

ʩʫʤʽʰʝʡ ʜʦʮʽʣʴʥʦ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʧʣʘʩʪʠʬʽʢʫʶʯʠʭ ʜʦʙʘʚʦʢ. ɾʦʨʩʪʢʽ 

ʙʝʪʦʥʥʽ ʩʫʤʽʰʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʽʚ, ʝʢʦʥʦʤʽʯʥʽ ʟʘ ʚʠʪʨʘʪʦʶ 

ʮʝʤʝʥʪʫ. ʈʫʭʣʠʚʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʚʨʘʭʦʚʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʠ ʙʝʪʦʥʫʚʘʥʥʽ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ.   

ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʜʦʙʘʚʦʢ ï ʪʦʥʢʦʤʝʣʝʥʽ ʤʽʥʝʨʘʣʴʥʽ ʽ ʭʽʤʽʯʥʽ. 

ʊʦʥʢʦʤʝʣʝʥʽ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʘʚʢʠ (ʟʦʣʘ-ʚʠʥʦʩ ʪʝʧʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ, ʤʝʣʝʥʽ 

ʰʣʘʢʠ ʪʦʱʦ) ʚʚʦʜʷʪʴ ʫ ʢʽʣʴʢʦʩʪʽ 5...20 % ʤʘʩʠ ʮʝʤʝʥʪʫ ʜʣʷ ʡʦʛʦ ʝʢʦʥʦʤʽʾ ʪʘ 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 162 

 

ʦʜʝʨʞʘʥʥʷ ʱʽʣʴʥʦʛʦ ʽ ʩʪʽʡʢʦʛʦ ʙʝʪʦʥʫ ʧʨʠ ʤʘʣʠʭ ʚʠʪʨʘʪʘʭ ʮʝʤʝʥʪʫ. ʍʽʤʽʯʥʽ 

ʜʦʙʘʚʢʠ, ʷʢʽ ʚʚʦʜʷʪʴ ʫ ʟʥʘʯʥʦ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ (6,1...2,0 % ʤʘʩʠ ʮʝʤʝʥʪʫ), 

ʜʦʟʚʦʣʷʶʪʴ ʨʝʛʫʣʶʚʘʪʠ ʨʝʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ, ʩʪʨʦʢʠ ʪʫ-

ʞʘʚʽʥʥʷ ʽ ʪʚʝʨʜʽʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʪʚʝʨʜʽʥʥʷ ʥʘ ʤʦʨʦʟʽ, ʧʦʣʽʧʰʫʶʪʴ 

ʧʦʚʽʪʨʦʚʪʷʛʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ.  

ʇʣʘʩʪʠʬʽʢʫʶʯʽ ʜʦʙʘʚʢʠ ʧʽʜʚʠʱʫʶʪʴ ʨʫʭʣʠʚʽʩʪʴ ʽ ʟʥʠʞʫʶʪʴ ʞʦʨʩʪʢʽʩʪʴ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. ɿʘ ʧʣʘʩʪʠʬʽʢʫʶʯʠʤ ʝʬʝʢʪʦʤ ʮʽ ʜʦʙʘʚʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʩʫʧʝʨʧʣʘʩʪʠʬʽʢʘʪʦʨʠ (ʫʚʝʜʝʥʥʷ ʷʢʠʭ ʜʦ ʩʫʤʽʰʽ ʟʙʽʣʴʰʫʻ ʦʩʘʜʢʫ ʢʦʥʫʩʘ ï ʆʂ ï 

ʚʽʜ 2...4 ʜʦ 20 ʩʤ ʽ ʙʽʣʴʰʝ), ʩʠʣʴʥʦʧʣʘʩʪʠʬʽʢʫʶʯʽ (ʱʦ ʟʤʽʥʶʶʪʴ ʆʂ ʚʽʜ 2...4 ʜʦ 

14...19 ʩʤ), ʩʝʨʝʜʥʴʦʧʣʘʩʪʠʬʽʢʫʶʯʽ (ʟʤʽʥʶʶʪʴ ʆʂ ʚʽʜ 2...4 ʜʦ 9...13 ʩʤ) ʪʘ 

ʩʣʘʙʢʦʧʣʘʩʪʠʬʽʢʫʶʯʽ (ʟʤʽʥʶʶʪʴ ʆʂ ʚʽʜ 2...4 ʜʦ 8 ʩʤ). ɿʘ ʭʘʨʘʢʪʝʨʦʤ ʜʽʾ 

ʨʦʟʨʽʟʥʷʶʪʴ ʛʽʜʨʦʬʽʣʴʥʝ- ʪʘ ʛʽʜʨʦʬʦʙʥʦ-ʧʣʘʩʪʠʬʽʢʫʶʯʽ ʜʦʙʘʚʢʠ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʧʨʝʜʩʪʘʚʥʠʢ ʛʽʜʨʦʬʽʣʴʥʦ-ʧʣʘʩʪʥʬʽʢʫʶʯʦʾ ʜʦʙʘʚʢʠ ï ʃʆʊ 

(ʣʽʛʥʦʩʫʣʴʬʦʥʘʪ ʪʝʭʥʽʯʥʠʡ), ʷʢʠʡ ʜʦʜʘʶʪʴ. ʜʦ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʫ ʢʽʣʴʢʦʩʪʽ ʚʽʜ 

0,1 ʜʦ 0,5 % ʤʘʩʠ ʮʝʤʝʥʪʫ. ɻʽʜʨʦʬʦʙʥʦ-ʧʣʘʩʪʠʬʽʢʫʶʯʽ ʜʦʙʘʚʢʠ -ʤʠʣʦʥʘʬʪ, 

ɻʂʈ-10 ï (ʛʽʜʨʦʬʦʙʥʘ ʢʨʻʤʥʽʡʦʨʛʘʥʽʯʥʘ ʨʽʜʠʥʘ ð ʩʪʠʣʩʠʣʽʢʦʥʘʪ ʥʘʪʨʽʶ), ɻʂʈ-

11 (ʤʝʪʠʣʩʠʣʽʢʦʥʘʪ ʥʘʪʨʽʶ), ɻʂʈ-94 (ʝʪʠʣʛʽʜʨʦʩʠʣʽʢʦʥʦʚʘ ʨʽʜʠʥʘ).  

ʆʢʨʽʤ ʝʬʝʢʪʫ ʧʣʘʩʪʠʬʽʢʘʮʽʾ ʫ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʘʭ ʟ ʥʝʚʝʣʠʢʦʶ ʽ ʚʠʪʨʘʪʦʶ 

ʚ'ʷʞʫʯʦʛʦ ʮʽ ʜʦʙʘʚʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʦʜʦʚʽʜʰʪʦʚʭʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʟʘʪʚʝʨʜʽʣʦʛʦ ʙʝʪʦʥʫ, ʪʦ ʟʤʝʥʰʫʻ ʡʦʛʦ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʽ ʟʙʽʣʴʰʫʻ ʤʦʨʦʟʦ- ʽ 

ʢʦʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ. 

ʉʫʧʝʨʧʣʘʩʪʠʬʽʢʘʪʦʨʠ ï ʮʝ ʩʠʥʪʝʪʠʯʥʽ ʧʦʣʽʤʝʨʥʽ ʨʝʯʦʚʠʥʠ (ʉ-3, 10-03, 40-

03, ʃʉʊʄ, ɼʦʬʝʥ, ʆʇ-7). ʂʽʣʴʢʽʩʪʴ ʾʭ ʫ ʙʝʪʦʥʥʽʡ ʩʫʤʽʰ ̔ï ʚʽʜ 0,2 ʜʦ 1,2  % ʤʘʩʠ 

ʮʝʤʝʥʪʫ. ʅʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʨʦʙʽʚ ʥʘʜʪʦ ʩʢʣʘʜʥʦʛʦ ʧʨʦʬʽʣʶ, 

ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʩʦʢʦ ʤʽʮʥʠʭ ʙʝʪʦʥʽʚ ʟ ʧʽʜʚʠʱʝʥʦʶ ʷʢʽʩʪʶ ʣʠʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ. 

ʊʨʝʙʘ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʨʽʟʥʠʭ 

ʝʬʝʢʪʽʚ: ʧʦʣʽʧʰʠʪʠ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʙʝʟ ʟʤʽʥʠ ʚʠʪʨʘʪʠ 

ʮʝʤʝʥʪʫ ʪʘ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ; ʟʥʠʟʠʪʠ ʚʦʜʦʧʦʪʨʝʙʫ ʩʫʤʽʰʽ ʟʘ ʥʝʟʤʽʥʥʦʾ ʚʠʪʨʘʪʠ 

ʮʝʤʝʥʪʫ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ; ʦʜʥʦʯʘʩʥʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʫ ʮʝʤʝʥʪʫ ʽ 

ʚʦʜʠ, ʟʙʝʨʽʛʰʠ ʙʝʟ ʟʤʽʥ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʽʩʪʴ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʝʢʦʥʦʤʽʾ ʮʝʤʝʥʪʫ 

ʧʨʠ ʥʝʟʤʽʥʥʽʡ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ. 

ʇʨʠʩʢʦʨʶʚʘʯʽ ʪʚʝʨʜʽʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʰʚʠʜʰʝ ʨʦʟʧʘʣʫʙʣʶʚʘʪʠ ʤʦʥʦʣʽʪʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʩʢʦʨʦʯʫʚʘʪʠ ʯʠ ʧʦʚʥʽʩʪʶ ʚʽʜʤʦʚʣʷʪʠʩʷ ʚʽʜ ʪʝʧʣʦʚʦʾ ʦʙʨʦʙʢʠ 

ʙʝʪʦʥʫ, ʧʨʠʩʢʦʨʶʚʘʪʠ ʦʙʦʨʦʪʥʽʩʪʴ ʙʦʨʪ-ʦʩʥʘʱʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʽ ʟʙʽʨʥʦʛʦ 

ʟʘʣʽʟʦʙʝʪʦʥʫ, ʧʨʦʚʘʜʠʪʠ ʪʝʨʤʽʥʦʚʽ ʘʚʘʨʽʡʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʙʝʪʦʥʥʽ ʨʦʙʦʪʠ. 

ʅʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʽ ʧʨʠʩʢʦʨʶʚʘʯʽ: ʭʣʦʨʠʜ ʢʘʣʴʮʽʶ ʉʘʉǎ2, ʩʫʣʴʬʘʪ 
ʥʘʪʨʽʶ Nʘ2Sʆ4, ʧʦʪʘʰ ʂ2ʉʆ3, ʥʽʪʨʘʪ ʢʘʣʴʮʽʶ ʉʘ(Nʆʟ)2, ʥʽʪʨʘʪ ʥʘʪʨʽʶ NʘNʆ3 ʽ 

ʢʦʤʙʽʥʘʮʽʶ ʟ ʮʠʭ ʜʦʙʘʚʦʢ, ʥʘʧʨʠʢʣʘʜ ʥʽʪʨʠʪ-ʥʽʪʨʘʪ-ʭʣʦʨʠʜ ʢʘʣʴʮʽʶ. 

ʇʨʠʩʢʦʨʶʚʘʯʽ, ʱʦ ʤʽʩʪʷʪʴ ʭʣʦʨʠʜʠ, ʘʛʨʝʩʠʚʥʦ ʜʽʶʪʴ ʥʘ ʩʪʘʣʝʚʫ ʘʨʤʘʪʫʨʫ 

ʟʘʣʽʟʦʙʝʪʦʥʫ, ʪʦʤʫ ʢʽʣʴʢʽʩʪʴ ʪʘʢʠʭ ʜʦʙʘʚʦʢ ʫ ʟʚʠʯʘʡʥʦʤʫ ʟʘʣʽʟʦʙʝʪʦʥʽ 

ʦʙʤʝʞʫʶʪʴ 2 %, ʘ ʚ ʢʦʥʩʪʨʫʢʮʽ̫ʭ ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʦʶ, ʘʨʤʘʪʫʨʦʶ ʟʦʚʩʽʤ 

ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. 

ʉʧʦʚʽʣʴʥʶʚʘʯʽ ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʫ ï ʮʝ ʚʞʝ ʚʽʜʦʤʽ ʃʉʊ, ɻʂʈ-10, ɻʂʈ-11. 

ʇʨʦʪʠʤʦʨʦʟʥʽ ʜʦʙʘʚʢʠ ï ʭʣʦʨʠʜʠ ʢʘʣʴʮʽʶ ʽ ʥʘʪʨʽʶ, ʧʦʪʘʰ. ʇʦʚʽʪʨʦʚʪʷʛʫʚʘʣʴʥʽ 
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ʜʦʙʘʚʢʠ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʦʩʪʽ ʩʫʤʽʰʽ ʽ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ 

ʟʘʪʚʝʨʜʽʣʦʛʦ ʙʝʪʦʥʫ.  

ʇʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʽ ʜʦʙʘʚʢʠ ʦʜʥʦʯʘʩʥʦ ʨʝʛʫʣʶʶʪʴ ʢʽʣʴʢʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʽ ʙʝʪʦʥʫ. ɺʦʥʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʢʽʣʴʢʦʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʢʦʞʥʠʡ ʟ 

ʷʢʠʭ ʜʘʻ ʩʚʽʡ ʝʬʝʢʪ (ʥʘʧʨʠʢʣʘʜ, ʉʘʉl2+ (+ʃʉʊ). ʋ ʙʫʜʽʚʝʣʴʥʽʡ ʧʨʘʢʪʠʮʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʫʞʝ ʰʠʨʦʢʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʪʘʢʠʭ ʜʦʙʘʚʦʢ. ɺʠʙʽʨ ʜʦʙʘʚʦʢ 

ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʚʠʤʦʛʠ ɼʉʊʋ.  

 

 8.4 ʌɯɿʀʏʅɯ ɺʃɸʉʊʀɺʆʉʊɯ ɹɽʊʆʅʋ 

 

ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʱʽʣʴʥʦʩʪʽ ʫʧʘʢʫʚʘʥʥʷ 

ʟʘʧʦʚʥʶʚʘʯʽʚ, ʚʦʜʦʮʝʤʝʥʪʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʩʧʦʩʦʙʫ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ 

ʩʫʤʽʰʽ. ʏʠʤ ʚʠʱʘ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ, ʪʠʤ ʚʠʱʘ ʤʽʮʥʽʩʪʴ, ʚʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʴ, 

ʤʦʨʦʟʦ- ʽ ʢʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʪʦʱʦ. ʄʘʢʩʠʤʘʣʴʥʦ ʱʽʣʴʥʠʡ ʚʘʞʢʠʡ ʙʝʪʦʥ ʤʘʻ 

ʧʦʨʠʩʪʽʩʪʴ 2...3 %. 

ɺʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʤʝʥʰʠʤ ʪʠʩʢʦʤ ʚʦʜʠ, ʧʨʠ ʷʢʦʤʫ 

ʚʦʥʘ ʱʝ ʥʝ ʧʨʦʩʦʯʫʻʪʴʩʷ ʢʨʽʟʴ ʟʨʘʟʦʢ. ʄʘʨʢʠ ʟʘ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʶ ï W2... 

W12. 

ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʮʠʢʣʽʚ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʽ 

ʚʽʜʪʘʚʘʥʥʷ. ʅʘ ʧʦʢʘʟʥʠʢ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ 

ʤʘʢʨʦʧʦʨʠ (ʨʦʟʤʽʨʦʤ ʧʦʥʘʜ 10
-5 
ʩʤ); ʢʦʪʨʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘʜʣʠʰʢʘʤʠ ʚʦʜʠ, ʷʢʘ 

ʥʝ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʛʽʜʨʘʪʘʮʽʾ ʮʝʤʝʥʪʫ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʙʝʪʦʥʫ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʮʝʤʝʥʪʠ ʙʝʟ ʪʦʥʢʦʤʝʣʝʥʠʭ ʜʦʙʘʚʦʢ ʪʘ ʟ ʦʙʤʝʞʝʥʠʤ ʜʦ 8 % 

ʚʤʽʩʪʦʤ ʉ3ɸ, ʘ ʪʘʢʦʞ ʟʘʧʦʚʥʶʚʘʯʽ ʟ ʧʽʜʚʠʱʝʥʦʶ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ. ʂʨʽʤ ʪʦʛʦ, 

ʧʽʜʚʠʱʝʥʥʶ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʷ ɺ/ʎ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, 

ʫʚʝʜʝʥʥʷ ʜʦ ʩʫʤʽʰʽ ʛʽʜʨʦʬʦʙʥʦ-ʧʣʘʩʪʠʬʽʢʫʶʯʠʭ ʜʦʙʘʚʦʢ, ʽʥʪʝʥʩʠʚʥʝ 

ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. ʄʘʨʢʠ ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ʜʣʷ ʚʘʞʢʠʭ ʙʝʪʦʥʽʚ: 

F50; F75; F100; Fɯ50; F200; F300; F400; F500; F600; F800; F1000. 

ʋʩʘʜʢʘ ʧʨʠ ʪʚʝʨʜʽʥʥʽ ʙʝʪʦʥʫ ʥʝʟʥʘʯʥʘ, ʘʣʝ ʚ ʤʘʩʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʧʦʷʚʫ ʪʨʽʱʠʥ, ʷʢʽ ʟʥʠʟʷʪʴ ʤʽʮʥʽʩʪʴ. ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʟʙʽʣʴʰʝʥʥʶ 

ʫʩʘʜʢʠ ʥʝʦʙʭʽʜʥʦ ʧʨʘʚʠʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʩʢʣʘʜ ʙʝʪʦʥʫ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʚʥʠʡ 

ʨʝʞʠʤ ʪʚʝʨʜʽʥʥʷ. 

ʅʘʙʫʭʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʟʙʽʣʴʰʝʥʥʽ ʦʙ'ʻʤʫ ʙʝʪʦʥʫ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʽ ʧʨʷʤʦʤʫ 

ʢʦʥʪʘʢʪʽ ʟ ʚʦʜʦʶ. ʅʘʙʫʭʘʥʥʷ ʽʩʪʦʪʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʪʨʘʪʠ ʮʝʤʝʥʪʫ ʪʘ ɺ/ʎ. 

ʇʦʚʟʫʯʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʙʝʪʦʥʫ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʧʨʠ ʪʨʠʚʘʣʽʡ ʜʽʾ 

ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʽ ʜʝʬʦʨʤʘʮʽʾ ʽʥʪʝʥʩʠʚʥʦ ʟʨʦʩʪʘʶʪʴ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʧʦʷʚʠ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʦʚʽʣʴʥʦ ʟʘʪʫʭʘʶʪʴ ʯʝʨʝʟ ʢʽʣʴʢʘ ʨʦʢʽʚ. 

ʇʦʚʟʫʯʽʩʪʴ ʤʝʥʰʘ ʚ ʙʝʪʦʥʘʭ ʟ ʥʠʟʴʢʦʶ ʚʠʪʨʘʪʦʶ ʮʝʤʝʥʪʫ, ʥʠʟʴʢʠʤ ɺ/ʎ, ʽʟ 

ʱʽʣʴʥʠʤʠ ʽ ʤʽʮʥʠʤʠ ʟʘʧʦʚʥʶʚʘʯʘʤʠ.  

ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʨʘʟʢʽʚ ï ʢʫʙʠʢʽʚ ʟ 

ʨʦʟʤʽʨʦʤ ʨʝʙʨʘ 150 ʤʤ. ɿʨʘʟʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʙʝʪʦʥʫ, ʤʘʢʩʠʤʘʣʴʥʘ ʢʨʫʧʥʽʩʪʴ 

ʟʘʧʦʚʥʶʚʘʯʘ ʷʢʦʛʦ ʚ ʪʨʠ ʨʘʟʠ ʤʝʥʰʘ ʟʘ ʜʦʚʞʠʥʫ ʨʝʙʨʘ ʢʫʙʠʢʘ. ɿʨʘʟʢʠ 

ʪʚʝʨʜʽʶʪʴ ʫ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ (ʪʝʤʧʝʨʘʪʫʨʘ 15...20 Áʉ, ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʥʝ 

ʤʝʥʰʝ 90 %) ʧʨʦʪʷʛʦʤ 28 ʜʽʙ ʄʦʞʥʘ ʚʠʧʨʦʙʫʚʘʪʠ ʢʫʙʠʢʠ ʟ ʨʦʟʤʽʨʦʤ ʨʝʙʨʘ 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 164 

 

70,7; 100; 200 ʽ 300 ʤʤ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʦʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʪʨʽʙʥʦ ʧʝʨʝʤʥʦʞʠ-

ʪʠ ʥʘ ʢʦʝʬʽʮʽʻʥʪ ʚʽʜʧʦʚʽʜʥʦ 0,85; 0,91; 1,05; 1,1. 

ɻʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʙʝʪʦʥʥʠʭ   ʟʨʘʟʢʽʚ   ʫʩʪʘʥʦʚʣʶʶʪʴ ʤʘʨʢʠ 

ʙʝʪʦʥʫ, ʪʦʙʪʦ ʛʘʨʘʥʪʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʤʽʮʥʦʩʪʽ  (ʄʇʘĬ10) ɼʣʷ ʟʚʠʯʘʡʥʠʭ 

ʚʘʞʢʠʭ ʙʝʪʦʥʽʚ ʤʘʨʢʠ ʟʘ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ 50, 75, 100. 150, 200, 250, 300, 350, 

400, 450, 500, 600, 700, 800. 

ʗʢʱʦ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʤʽʮʥʽʩʪʴ ʥʘ ʚʠʛʠʥ, ʚʠʧʨʦʙʦʚʫʶʪʴ ʟʨʘʟʢʠ-ʙʘʣʢʠ 

ʨʦʟʤʽʨʦʤ 150 Ĭ 150 Ĭ 200 ʘʙʦ 150 Ĭ150 Ĭ550 ʤʤ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʧʨʠʟʤʝʥʥʫ 

ʤʽʮʥʽʩʪʴ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʠʩʢʫʚʘʥʥʷʤ ʧʨʠʟʤʠ ʨʦʟʤʽʨʦʤ 200 Ĭ 200 Ĭ 800 ʤʤ. 

ɺʽʜʥʦʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʘ ʢʫʙʠʢʘ ʜʦ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʘ ʧʨʠʟʤʠ ï 0,7...0,8. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʦʮʽʥʢʘ ʦʜʥʦʨʽʜʥʦʩʪʽ ʷʢʦʩʪʽ ʙʝʪʦʥʫ ʚ ʩʧʦʨʫʜʘʭ. 

ʂʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʙʝʪʦʥʫ  ̒ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʉɡ. ɼʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʥʘʜʽʡʥʦʩʪʽ ʙʝʪʦʥʥʠʭ ʪʘ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ 

ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʉɡ. 

ʇʦʨʷʜ ʟ ʧʦʥʷʪʪʷʤ ʤʘʨʢʠ ʙʝʪʦʥʫ ʽʩʥʫʻ ʽ ʢʣʘʩ ʙʝʪʦʥʫ. ʂʣʘʩ ʙʝʪʦʥʫ ï 

ʯʠʩʣʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʦʾ-ʥʝʙʫʜʴ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ, ʧʨʠʡʥʷʪʘ ʟ ʛʘʨʘʥʪʦʚʘʥʦʶ 

ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ 0,95, ʮʝ ʟʥʘʯʠʪʴ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʘ ʢʣʘʩʦʤ ʚʣʘʩʪʠʚʽʩʪʴ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʝ ʤʝʥʰ ʯʠʤ ʫ 95 ʚʠʧʘʜʢʘʭ ʟ 100 ʽ ʣʠʰʝ ʚ 5-ʪʠ ʚʠʧʘʜʢʘʭ ʤʦʞʥʘ 

ʯʝʢʘʪʠ ʾʾ ʥʝʚʠʢʦʥʘʥʦʶ.  

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʣʘʩʘʤʠ ʙʝʪʦʥʫ (ɺ) ʽ ʤʘʨʢʦʶ (ʄ) ʟʥʘʭʦʜʠʤʦ ʟ ʫʤʦʚʠ 

ɺ=Rʩʪ (1-1.64ʉɡ), 

ʜʝ ʉɡ=0,135,   ʘʙʦ  ɺ=0,778 Rʩʪ.  

ɿʛʽʜʥʦ ʟ ʜʽʶʯʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ   ʧʨʠʡʥʷʪʦ ʢʣʘʩʠ ʙʝʪʦʥʫ: ɺ7,5 (ʄɯ00), ɺ10 

(ʄ150), ɺ15 (ʄ200), ɺ20 (ʄ250), ɺ25 (ʄɿ00), ɺ27,5 (ʄ350), ɺ30 (ʄ400), ɺ35 

(ʄ450). ɺ40 (ʄ500), ɺ45 (ʄ600), ɺ55 (ʄ700). ɺ60 (ʄ800) 

ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʥʘ ʩʪʠʩʢ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʮʝʤʝʥʪʫ, ɺ/ʎ 

ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʚʦʜʠ ʽ ʮʝʤʝʥʪʫ, ʤʽʮʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʟʘʧʦʚʥʶʚʘʯʽʚ, ʾʭʥʴʦʛʦ 

ʟʝʨʥʦʚʦʛʦ ʩʢʣʘʜʫ, ʯʘʩʫ ʪʘ ʫʤʦʚ ʪʚʝʨʜʽʥʥʷ ʪʦʱʦ.  

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʘʢʪʠʚʥʽʩʪʴ ʮʝʤʝʥʪʫ ʽ ʚʦʜʦʮʝʤʝʥʪʥʝ ʚʽʜʥʦʰʝʥʥʷ 

(ɺ/ʎ). ɺʦʜʦʮʝʤʝʥʪʥʝ ʚʽʜʥʦʰʝʥʥʷ ï ʮʝ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʚʦʜʠ ʜʦ ʤʘʩʠ ʮʝʤʝʥʪʫ ʚ 

ʩʢʣʘʜʽ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. ʆʙʝʨʥʝʥʘ ʡʦʤʫ ʚʝʣʠʯʠʥʘ ï ʮʝʤʝʥʪʥʦʚʦʜʥʝ ʚʽʜʥʦʰʝʥʥʷ 

(ʎ/ɺ). 

ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ɺ/ʎ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʟʥʠʞʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʚ ʨʝʘʢʮʽʶ ʟ 

ʮʝʤʝʥʪʦʤ ʚʩʪʫʧʘʻ 10...20 % ʚʦʜʠ, ʘ ʟʘʡʚʘ ʚʦʜʘ ʚʠʧʘʨʦʚʫʻʪʴʩʷ ʽ ʫʪʚʦʨʶʻ ʚ 

ʮʝʤʝʥʪʥʦʤʫ ʢʘʤʝʥʽ ʧʦʨʠ, ʱʦ ʟʥʠʞʫʶʪʴ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ, ʟʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ 

ʙʝʪʦʥʫ ʚʽʜ ɺ/ʎ, ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ ʛʨʘʬʽʯʥʦ (ʨʠʩ.8.4).  

ɿʘʣʝʞʥʽʩʪʴ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʚʽʜ ʎ/ɺ ʽ ʤʘʨʢʠ ʮʝʤʝʥʪʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ 

ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʬʦʨʤʫʣʦʶ 

Rʙ(28) =ɸRʎ (ʎ/ɺÑ0.5). 

ʜʝ Rʙ(28) ï ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʫ 28-ʜʦʙʦʚʦʤʫ ʚʽʮʽ ʧʨʠ ʪʚʝʨʜʽʥʥʽ ʚ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ, ʄʇʘ;  

Rʎ ï ʘʢʪʠʚʥʽʩʪʴ ʮʝʤʝʥʪʫ, ʄʇʘ;  

ɸ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ (ʪʘʙʣ.8.4). 
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ʈʠʩ.8.4 ɻʨʘʬʽʢ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʮʥʦʩʪʽ 

ʙʝʪʦʥʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʮʝʤʝʥʪʥʦ 

ʚʦʜʥʦʛʦ 

ʚʽʜʥʦʰʝʥʥʷ ʽ 

ʤʘʨʢʠ ʮʝʤʝʥʪʫ: 

1 ï ʤʘʨʢʘ 

ʮʝʤʝʥʪʫ 300;  

2 ï ʪʝ ʩʘʤʝ, 

400; 3 ï ʪʝ 

ʩʘʤʝ, 500; 4 ï 

ʪʝ ʩʘʤʝ, 600. 

Rʙ(28)       
4 
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  0,50       1,00 1,25 1,5 1,75 2,00 2,25 ʎ/ɺ  

            

 

ʊʘʙʣʠʮʷ 8.4 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ɸ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʽʘʣʽʚ 

ʤʘʪʝʨʽʘʣʽʚ 

ɸ 

 

ɺʠʩʦʢʦʷʢʽʩʥʽ (ʱʝʙʽʥʴ ʽʟ ʱʽʣʴʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ, 

ʧʽʩʦʢ ʦʧʪʠʤʘʣʴʥʦʾ ʢʨʫʧʥʠʩʪʽ, ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʚʠʩʦʢʦʾ ʘʢʪʠʚʥʦʩʪʽ) 
0,65 

ʈʷʜʦʚʽ (ʟʘʧʦʚʥʶʚʘʯʽ ʪʘ ʮʝʤʝʥʪ ʩʝʨʝʜʥʴʦʾ ʷʢʦʩʪʽ 0,6 

ɿʥʠʞʝʥʦʾ ʷʢʦʩʪʽ (ʢʨʫʧʥʽ ʟʘʧʦʚʥʶʚʘʯʽ ʥʠʟʴʢʦʾ ʤʽʮʥʦʩʪʽ, ʜʨʽʙʥʽ 

ʧʽʩʢʠ, ʮʝʤʝʥʪʠ ʥʠʟʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ) 
0,55 

 

ʌʦʨʤʫʣʘ ʤʽʮʥʦʩʪʽ ʟʚʠʯʘʡʥʠʭ ʙʝʪʦʥʽʚ ʧʨʠ ʎ/ɺ=1,4...2,5 (ɺ/ʎ  >0,4) ʤʘʻ 

ʪʘʢʠʡ ʚʠʛʣʷʜ: 

Rʙ(28) = ɸRʎ(ʎ/ɺ-0,5).  

ɼʣʷ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʙʝʪʦʥʽʚ ʧʨʠ ʎ/ɺ>2.5 (ɺ/ʎ<0,4) 

Rʙ(28) = ɸRʎ(ʎ/ɺ+0,5). 

ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʧʝʨʰʽ 7 ʜʽʙ ʟʨʦʩʪʘʻ ʜʫʞʝ ʰʚʠʜʢʦ, ʧʦʪʽʤ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʮʴʦʛʦ ʟʨʦʩʪʘʥʥʷ ʜʦ 28 ʜʽʙ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ. ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʥʠʭ ʟʨʘʟʢʽʚ, ʷʢʽ 

ʪʚʝʨʜʥʫʪʴ ʚ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ, ʯʝʨʝʟ 7 ʜʦʨʽʚʥʶʻ 60...70 % ʤʘʨʦʯʥʦʾ ʤʽʮʥʦʩʪʽ, 

ʘ ʯʝʨʝʟ ʨʽʢ ï 175 %. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʚ ʙʫʜʴ-ʷʢʠʡ ʩʪʨʦʢ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠʙʣʠʟʥʫ ʝʤʧʽʨʠʯʥʫ ʬʦʨʤʫʣʫ: 
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Rʧ ï ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʫ ʚʽʮʽ ʧ ʜʽʙ, ʄʇʘ;  

R28 ï ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ ʚ ʚʽʮʽ 28 ʜ̔ ʙ, ʄʇʘ; 

ʧ ïʯʠʩʣʦ ʜʽʙ ʪʚʝʨʜʽʥʥʷ. 

ʎʽ ʬʦʨʤʫʣʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʨʽʻʥʪʦʚʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʦʩʪʽ 

ʙʝʪʦʥʫ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ ʫ ʚʽʮʽ ʙʽʣʴʰʝ ʪʨʴʦʭ ʜʽʙ. ʌʘʢʪʠʯʥʦ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʟʨʘʟʢʽʚ, ʷʢʽ ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʽ ʪʚʝʨʜʽʣʠ 

ʚ ʫʤʦʚʘʭ, ʘʥʘʣʦʛʽʯʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʐʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʗʢʱʦ ʪʝʤʧʝʨʘʪʫʨʘ 70...85 Áʉ ʽ ʚʠʩʦʢʘ ʚʦʣʦʛʽʩʪʴ, ʪʦ 

ʙʝʪʦʥʠ ʯʝʨʝʟ 10...12 ʛʦʜʠʥ ʤʘʶʪʴ ʤʽʮʥʽʩʪʴ 60...70 % ʤʘʨʦʯʥʦʾ. ʇʨʠ 

ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (5...7 Áʉ) ʰʚʠʜʢʽʩʪʴ ʟʨʦʩʪʘʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ 

ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʘ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʠʞʯʝ 0 Áʉ ʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ ʟʫʧʠʥʷʻʪʴʩʷ.   

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʝ ʪʽʣʴʢʠ 

ʤʘʨʢʫ ʙʝʪʦʥʫ, ʘ ʡ ʤʘʨʢʫ ʮʝʤʝʥʪʫ ʟʘ ʟʘʜʘʥʦʶ ʤʘʨʢʦʶ ʙʝʪʦʥʫ ʘʙʦ ʚʦʜʦʮʝʤʝʥʪʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʟʘ ʟʘʜʘʥʦʶ ʤʘʨʢʦʶ ʮʝʤʝʥʪʫ ʪʘ ʢʣʘʩʦʤ ʙʝʪʦʥʫ. 

 

 8.5 ʇʈʆɽʂʊʋɺɸʅʅʗ ʉʂʃɸɼʋ ɹɽʊʆʅʋ ɿɸ ʄɽʊʆɼʆʄ 

ɸɹʉʆʃʖʊʅʀʍ ʆɹôɭʄɯɺ. 

 

ʉʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʦʙʨʘʞʫʶʪʴ ʫ ʚʠʛʣʷʜʽ ʤʘʩʦʚʦʛʦ ʘʙʦ ʦʙ'ʻʤʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʮʝʤʝʥʪʫ, ʧʽʩʢʫ, ʛʨʘʚʽʶ ʘʙʦ ʱʝʙʝʥʶ ʟ 

ʦʙʦʚ'ʷʟʢʦʚʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ɺ/ʎ, ʚʟʷʚʰʠ ʢʽʣʴʢʽʩʪʴ ʮʝʤʝʥʪʫ ʟʘ ʦʜʠʥʠʮʶ. ʋ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 1 : X : ʋ (ʮʝʤʝʥʪ : ʧʽʩʦʢ : ʢʨʫʧʥʠʡ ʟʘʧʦʚʥʶʚʘʯ) ʧʨʠ ɺ/ʎ ï Z. 

ɭ ʜʝʢʽʣʴʢʘ ʤʝʪʦʜʽʚ ʧʽʜʙʦʨʫ ʩʢʣʘʜʫ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʻ 

ʤʝʪʦʜ ʘʙʩʦʣʶʪʥʠʭ ʦʙ'ʻʤʽʚ ɹ. ɻ. ʉʢʨʘʤʪʘʻʚʘ. ʉʢʣʘʜ ʙʝʪʦʥʫ ʨʦʟʨʘʭʦʚʫʶʪʴ ʫ ʪʘʢʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1. ʆʙʯʠʩʣʶʶʪʴ ʚʦʜʦʮʝʤʝʥʪʥʝ ʚʽʜʥʦʰʝʥʥʷ ʟ ʬʦʨʤʫʣʠ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ 

Rʙ(28) =ɸRʮ(ʎ/ɺ-0,5) ; 

ɺ/ʎ =
Hb

H

RAR

AR

5.0
 ʧʨʠ ɺ/ʎ < 1. 

2. ɺʠʪʨʘʪʫ ʚʦʜʠ ʟʥʘʭʦʜʷʪʴ ʦʨʽʻʥʪʦʚʥʦ, ʟʥʘʶʯʠ ʨʫʭʣʠʚʽʩʪʴ ʪʘ ʞʦʨʩʪʢʽʩʪʴ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʽ ʢʨʫʧʥʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʘ (ʪʘʙʣ. 8.5.1). 

3. ɺʠʪʨʘʪʫ ʮʝʤʝʥʪʫ, ʢʛ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʫ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ:   

  

ʎ
ɺ

ɺ
ʎ  

4. ʑʦʙ ʨʦʟʨʘʭʫʚʘʪʠ ʚʠʪʨʘʪʫ ʟʘʧʦʚʥʶʚʘʯʽʚ, ʢʛ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, 

ʧʨʠʡʤʘʶʪʴ ʜʚʽ ʫʤʦʚʠ: 

ʘ) ʩʫʤʘ ʘʙʩʦʣʶʪʥʠʭ ʦʙ'ʻʤʽʚ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʙʝʪʦʥʫ ʜʦʨʽʚʥʶʻ 1 ʤ
3
 

ʫʱʽʣʴʥʝʥʦʾ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʪʦʙʪʦ 

 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 167 

 

ʊʘʙʣʠʮʷ 8.5.1. 

ʆʨʽʻʥʪʦʚʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʘ ʱʽʣʴʥʠʭ ʟʘʧʦʚʥʶʚʘʯʘʭ 

ʇʦʢʘʟʥʠʢ  ɾʦʨʩʪʢʽʩʪʴ ʈʫʭʣʠʚʽʩʪʴ 

ɺʠʪʨʘʪʘ ʚʦʜʠ, ʣ/ʤ
3
, ʧʨʠ ʢʨʫʧʥʦʩʪʽ, ʤʤ 

ʛʨʘʚʽʶ ʱʝʙʝʥʶ 

10 20 40 10 20 40 

ɾ-4 31 - 150 135 125 160 150 135 

ɾ-3 30...21 - 160 145 130 170 160 145 

ɾ-2 20...11 - 165 150 135 175 165 150 

ɾ-1 10...5 - 175 160 145 185 175 160 

ʇ-1 - 1...4 190 175 160 200 190 175 

ʇ-2 - 5...9 200 185 170 210 200 185 

ʇ-3 - 10...15 215 205 190 225 215 200 

ʇ-4 - 16...19 225 220 205 235 230 215 

 

ʇʨʠʤʽʪʢʘ. ʉʫʤʽʰʽ ʥʘ ʮʝʤʝʥʪʽ ʟ ʚʦʜʦʧʦʪʨʝʙʦʶ 26...28 % ʽ  ʤʦʜʫʣʝʤ 

ʢʨʫʧʥʦʩʪʽ ʧʽʩʢʫ ʄʢ=2. ɯʟ ʟʤʽʥʦʶ ʚʦʜʦʧʦʪʨʝʙʠ ʮʝʤʝʥʪʥʦʛʦ ʪʽʩʪʘ ʥʘ ʢʦʞʥʠʡ 

ʧʨʦʮʝʥʪ ʚ ʤʝʥʰʠʡ ʙʽʢ ʚʠʪʨʘʪʘ ʚʦʜʠ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 3...5 ʣ/ʤ
3
, ʚ ʙʽʣʴʰʠʡ ï 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ ʪʝ ʩʘʤʝ ʟʥʘʯʝʥʥʷ. ɯʟ ʟʤʝʥʰʝʥʥʷʤ ʤʦʜʫʣʷ ʢʨʫʧʥʦʩʪʽ ʧʽʩʢʫ ʥʘ 

ʢʦʞʥʫ ʧʦʣʦʚʠʥʫ ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ ʚʠʪʨʘʪʫ ʚʦʜʠ ʥʘ 3...5 ʣ/ʤ
3
, 

ʫ ʚʠʧʘʜʢʫ ʟʙʽʣʴʰʝʥʥʷ ʤʦʜʫʣʷ ï ʟʤʝʥʰʠʪʠ. 

 

1
)(

)(ɻʑʇɺʎ

ɻʑʇɺʎ
 

 

ʜʝ ʎ, ɺ, ʇ, ʑ(ɻ) ï ʚʠʪʨʘʪʘ ʮʝʤʝʥʪʫ, ʚʦʜʠ, ʧʽʩʢʫ, ʱʝʙʝʥʶ ʯʠ ʛʨʘʚʽʶ, ʢʛ ʥʘ 1ʤ
3
 

ʩʫʤ̔h ʽ; ɟʮ, ɟʚ, ɟʧ, ɟɦ) ï  ʽʩʪʠʥʥʘ ʱʽʣʴʥʽʩʪʴ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʢʛ/ʤ
3
;  

 

ʙ) ʧʫʩʪʦʪʠ ʤʽʞ ʢʨʫʧʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ ʟʘʧʦʚʥʶʻ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʠʡ 

ʨʦʟʯʠʥ ʟ ʜʝʷʢʠʤ ʨʦʟʩʫʥʝʥʥʷʤ ʟʝʨʝʥ 
..ɿʇV

V
 

 

)(

.)(
ʛʑ

m

ʟʧ

ʇɺʎ

Vɻʑʇɺʎ
 

 

ʜʝ Vʧ.ʟ  ï ʧʫʩʪʦʪʥʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʫ (ʱʝʙʝʥʶ ʯʠ ʛʨʘʚʽʶ) ʚ ʩʠʧʢʦʤʫ ʩʪʘʥʽ; 

  ɟm- ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ, ʢʛ/ʤ
3
;   Ŭ ï ʢʦʝʬʽʮʽʻʥʪ ʨʦʟʩʫʥʝʥʥʷ ʟʝʨʝʥ (ʪʘʙʣ. 

8.5.2).  

ɯʟ ʮʠʭ ʜʚʦʭ ʨʽʚʥʷʥʴ ʤʦʞʥʘ ʚʠʚʝʩʪʠ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʽ ʚʠʪʨʘʪʠ 

ʱʝʙʝʥʶ (ʛʨʘʚʽʶ), ʢʛ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʫ: 
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ɻʑ

ɻʑ

m

ʟʧV
ɻʑ  

 

ʊʘʙʣʠʮʷ 8.5.2.  

ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʩʫʥʝʥʥʷ ʟʝʨʝʥ ʢʨʫʧʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ  Ŭ 

 

ɺʠʪʨʘʪʠ 

ʮʝʤʝʥʪʫ, ʢʛ/ʤ
3 

 

 

ɺ/ʎ 

 

0,4 0,5 0,6 0,7 0,8 

250 - - 1,26 1,32 1,38 

300 - 1,30 1,36 1,42 - 

350 1,32 1,38 1,44 - - 

400 1,40 1,46 - - - 

 

5. ɺʠʪʨʘʪʫ ʧʽʩʢʫ, ʢʛ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʫ, ʚʠʨʘʭʦʚʫʶʪʴ ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ 1 ʤ

3
 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʽ ʩʫʤʦʶ ʘʙʩʦʣʶʪʥʠʭ ʦʙ'ʻʤʽʚ ʮʝʤʝʥʪʫ, ʚʦʜʠ ʽ ʢʨʫʧʥʦʛʦ 

ʟʘʧʦʚʥʶʚʘʯʘ: 

ʇ

ɻʑɺʎ

ɻʑɺʎ
ʇ )

)(
(1

)(

 

 

ʙ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʛʫʩʪʠʥʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ 

 

)(ɻʑʇɺʎʙ

m  

 

7. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʙʝʪʦʥʫ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʦʩʪʽ ʽ ʩʝʨʝʜʥʴʦʾ ʛʫʩʪʠʥʠ ʨʦʟʨʘʭʦʚʘʥʦʛʦ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʢʣʘʜʫ ʙʝʪʦʥʫ ʧʨʦʝʢʪʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʗʢʱʦ ʚʦʥʠ ʟʙʽʛʘʶʪʴʩʷ, ʪʦ 

ʽʟ ʪʘʢʦʾ ʩʫʤʽʰʽ ʬʦʨʤʫʶʪʴ ʟʨʘʟʢʠ-ʢʫʙʠʢʠ ʜʣ ̫ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʚʽʮʽ 28 

ʜʽʙ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʗʢʱʦ ʧʦʢʘʟʥʠʢʠ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʦʩʪʽ ʽ ʩʝʨʝʜʥʴʦʾ 

ʛʫʩʪʠʥʠ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʧʨʦʝʢʪʥʠʭ ʜʘʥʠʭ, ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʢʦʨʠʛʫʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷʤ ʯʠ ʟʤʝʥʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʮʝʤʝʥʪʫ ʽ ʚʦʜʠ (ʥʝʦʜʤʽʥʥʦ ʟʙʝʨʽʛʘʶʯʠ 

ʚʽʜʥʦʰʝʥʥʷ ɺ/ʎ). 

8. ɺʨʘʭʦʚʫʶʯʠ ʧʨʠʨʦʜʥʫ ʚʦʣʦʛʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʽʚ, ʧʝʨʝʨʘʭʦʚʫʶʪʴ 

ʣʘʙʦʨʘʪʦʨʥʠʡ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʘ ʚʠʨʦʙʥʠʯʠʡ. 

9. ʉʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʫ ʯʘʩʪʠʥʘʭ ʟʘ ʤʘʩʦʶ ʚʠʟʥʘʯʘʶʪʴ ʜʽʣʝʥʥʷʤ 

ʚʠʪʨʘʪʠ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʘ ʚʠʪʨʘʪʫ ʮʝʤʝʥʪʫ: 

 

ʎ

ɻʑ

ʎ

ʇ

ʎ

ɻʑ

ʎ

ʇ

ʎ

ʎ )(
::1

)(
::  

 

10. ʉʢʣʘʜ ʙʝʪʦʥʫ ʟʘ ʦʙ'ʻʤʦʤ: 
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ʎ

ɻʑ

ʎ

ʇ

ʎ

ɻʑ

ʎ

ʇ

ʎ

ʎ

V

V

V

V

V

V

V

V

V

V )()(
::1::  

 

& ! ʇʨʠʢʣʘʜ ʈʦʟʨʘʭʫʚʘʪʠ ʚʠʨʦʙʥʠʯʠʡ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʧʦ ʤʘʩʽ ʽ 

ʦʙ'ʻʤʫ. ɺʠʟʥʘʯʠʪʠ ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʟʘʤʽʩ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘ ʧʦ 

ʥʘʩʪʫʧʥʠʤ ʜʘʥʠʤ: 

Á ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ, ʄʇʘ ï Rʙ(28) =25; 

Á ʘʢʪʠʚʥʽʩʪʴ ʮʝʤʝʥʪʫ, ʄʇʘ ï Rʮ=40; 

Á ʨʫʭʣʠʚʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, , ʩʤ ï ʆʂ=1é4; 

Á ʱʽʣʴʥʽʩʪʴ ʮʝʤʝʥʪʫ, ʢʛ/ʤ3
 ï ɟm

ʮ
=1100;  ɟ

ʮ
=3150; 

Á ʱʽʣʴʥʽʩʪʴ ʧʽʩʢʫ, ʢʛ/ʤ3
 ï ɟm

ʧ
=1500;  ɟ

ʧ
=2700; 

Á ʚʦʣʦʛʽʩʪʴ ʧʽʩʢʫ, % ï ɤʧ=5; 

Á ʚʠʜ ʟʘʧʦʚʥʶʚʘʯʘ ï ʛʨʘʥʽʪʥʠʡ ʱʝʙʽʥʴ; 

Á ʱʽʣʴʥʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʘ, ʢʛ/ʤ3
 ï ɟm

ʱ
=1450;  ɟ

ʱ
=2900; 

Á ʢʨʫʧʥʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʘ, ʤʤ ï 20; 

Á ʚʦʣʦʛʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʘ, % ï ɤɦ  =4; 

Á ʦʙ'ʻʤ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘ, ʣ ï U=450. 

1. ɺʦʜʦʮʝʤʝʥʪʥʝ ʚʽʜʥʦʰʝʥʥʷ ʦʙʯʠʩʣʶʶʪʴ ʟ ʬʦʨʤʫʣʠ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ 

Rʙ(28) =ɸRʮ(ʎ/ɺ-0,5) ; 

ɺ/ʎ =
Hb

H

RAR

AR

5.0
  ʧʨʠ ɺ/ʎ < 1. 

ɺ/ʎ = 65,0
405,06,025

406,0
 

2. ɺʠʪʨʘʪʫ ʚʦʜʠ ʟʥʘʭʦʜʷʪʴ ʦʨʽʻʥʪʦʚʥʦ, ʟʥʘʶʯʠ ʨʫʭʣʠʚʽʩʪʴ ʪʘ ʞʦʨʩʪʢʽʩʪʴ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʽ ʢʨʫʧʥʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʘ  ʧʦ ʪʘʙʣʠʮʽ. 

    ɺ = 190 ʣ 

3. ɺʠʪʨʘʪʫ ʮʝʤʝʥʪʫ, ʢʛ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʫ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ:   

  

ʎ
ɺ

ɺ
ʎ  = 293

65,0

190
 ʢʛ 

4. ɺʠʪʨʘʪʫ ʟʘʧʦʚʥʶʚʘʯʽʚ, ʢʛ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʟʥʘʭʦʜʠʤʦ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

)(

)(

.. 1

1
)(

ɻʑ

ɻʑ

m

ʟʧV
ɻʑ = 1234

2900

1

1450

35,15,0

1
 ʢʛ 

ʜʝ Ŭ = 1,35; 
ʱ

m

ʱ

ʧɦV 1..  = 5,0
2900

1450
1  

5. ɺʠʪʨʘʪʘ ʧʽʩʢʫ, ʢʛ ʥʘ 1 ʤ
3
 ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ: 

ʇ

ɻʑɺʎ

ɻʑɺʎ
ʇ )

)(
(1

)(

= 7872700)
2900

1234

1000

190

3150

293
(1 ʢʛ 
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ʙ. ʅʦʤʽʥʘʣʴʥʠʡ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ (ʨʦʟʨʘʭʫʥʢʦʚʘ ʛʫʩʪʠʥʘ ʙʝʪʦʥʥʦʾ 

ʩʫʤʽʰʽ), ʢʛ/ʤ
3
: 

)(ɻʑʇɺʎʙ

m =293+190+1234+787=2504 ʢʛ/ʤ
3 

7. ʅʘ ʮʽʡ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʢʣʘʜʫ ʙʝʪʦʥʫ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʦʩʪʽ ʽ ʩʝʨʝʜʥʴʦʾ ʛʫʩʪʠʥʠ ʨʦʟʨʘʭʦʚʘʥʦʛʦ 

ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʩʢʣʘʜʫ ʙʝʪʦʥʫ ʧʨʦʝʢʪʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʗʢʱʦ ʚʦʥʠ ʟʙʽʛʘʶʪʴʩʷ, ʪʦ 

ʽʟ ʪʘʢʦʾ ʩʫʤʽʰʽ ʬʦʨʤʫʶʪʴ ʟʨʘʟʢʠ-ʢʫʙʠʢʠ ʜʣʷ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʫ ʚʽʮʽ 

28 ʜʽʙ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. ʗʢʱʦ ʧʦʢʘʟʥʠʢʠ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʦʩʪʽ ʽ ʩʝʨʝʜʥʴʦʾ 

ʛʫʩʪʠʥʠ ʚʽʜʭʠʣʷʶʪʴʩʷ ʚʽʜ ʧʨʦʝʢʪʥʠʭ ʜʘʥʠʭ, ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʢʦʨʠʛʫʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷʤ ʯʠ ʟʤʝʥʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʮʝʤʝʥʪʫ ʽ ʚʦʜʠ (ʥʝʦʜʤʽʥʥʦ ʟʙʝʨʽʛʘʶʯʠ 

ʚʽʜʥʦʰʝʥʥʷ ɺ/ʎ). 

8. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʚʠʨʦʙʥʠʯʠʡ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʧʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ 

ʧʨʠʨʦʜʥʫ ʚʦʣʦʛʽʩʪʴ ʟʘʧʦʚʥʶʚʘʯʽʚ: 

ʬʘʢʪʠʯʥʘ ʚʠʪʨʘʪʘ ʧʽʩʢʫ ʇʬʘʢʪ = ʇ + ɺʧ = 826
100

5787
787  ʢʛ 

ʬʘʢʪʠʯʥʘ ʚʠʪʨʘʪʘ ʱʝʙʝʥʶ  ʑʬʘʢʪ = ʑ + ɺ ɦ= 1283
100

41234
1234  ʢʛ 

9. ʌʘʢʪʠʯʥʘ ʚʠʪʨʘʪʘ ʚʦʜʠ ʙʫʜʝ ʤʝʥʰʦʶ ʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʥʦʩʠʪʴʩʷ 

ʨʘʟʦʤ ʟ ʧʽʩʢʦʤ ʽ ʱʝʙʝʥʝʤ: 

 ɺʬʘʢʪ = ɺ - ɺʧ - ɺɦ  = 190 ï 39 ï 49 = 102 ʣ 

10. ɺʠʨʦʙʥʠʯʠʡ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʫ ʯʘʩʪʠʥʘʭ ʟʘ ʤʘʩʦʶ ʚʠʟʥʘʯʘʶʪʴ 

ʜʣ̔ʝʥʥʷʤ ʚʠʪʨʘʪʠ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʘ ʚʠʪʨʘʪʫ ʮʝʤʝʥʪʫ: 

ʎ

ɻʑ

ʎ

ʇ

ʎ

ɻʑ

ʎ

ʇ

ʎ

ʎ )(
::1

)(
:: =1 : 4,4:8,2:1

293

1283
:

293

826
 

11. ʉʢʣʘʜ ʙʝʪʦʥʫ ʟʘ ʦʙ'ʻʤʦʤ:  

ʎ

ɻʑ

ʎ

ʇ

ʎ

ɻʑ

ʎ

ʇ

ʎ

ʎ

V

V

V

V

V

V

V

V

V

V )()(
::1:: 33,3:07,2:1

27,0

89,0
:

27,0

55,0
:1  

 ɼʣʷ ʮʴʦʛʦ ʟʥʘʡʜʝʤʦ ʦʙôʻʤʠ ʢʦʤʧʦʥʝʥʪʽʚ: 

    
m

ʮ

ʮ

ʎ
V = 27,0

1100

293
ʤ

3 

m

ʧ

ʧ

ʇ
V 55,0

1500

826
 ʤ

3 

m

ʛʱ

ʛʱ

ɻʑ
V

)(

)(

)(
89,0

1450

1283
 ʤ

3 

ʊʦʜʽ ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʘ ʦʙôʻʤʦʤ: 1:2,07:3,32 

12. ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʚʠʪʨʘʪʫ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʟʘʤʽʩ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘ, 

ʧʦʪʨʽʙʥʦ ʟʥʘʪʠ ʢʦʝʬʽʮʽʻʥʪ ʚʠʭʦʜʫ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ: 

  
)(

1

ʛʱʧʮ VVV
59,0

89,055,027,0

1
 

13. ɺʠʪʨʘʪʫ ʤʘʪʝʨʽʘʣʽʚ ʚʠʨʘʭʦʚʫʻʤʦ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

ʎ
U

ʎ ʙʙ

1000
4,77293

1000

450
59,0  ʢʛ 
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ʬʘʢʪ

ʙʙ ʇ
U

ʇ
1000 4,218826

1000

450
59,0  ʢʛ 

ʬʘʢʪ
ʙʙ ɻʑ

U
ɻʑ )(

1000
)( 3391283

1000

450
59,0  ʢʛ 

ʬʘʢʪ
ʙʙ ɺ

U
ɺ

1000
8,26102

1000

450
59,0  ʣ 

ɺʽʜʧʦʚʽʜʴ: ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʘ ʤʘʩʦʶ: 1 : 2,8 : 4,4 

 ʩʢʣʘʜ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʘ ʦʙôʻʤʦʤ: 1: 2,07 : 3,32 

   ʚʠʪʨʘʪʠ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʟʘʤʽʩ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘ:  

ʎ = 77,4 ʢʛ; ʇ = 218,4 ʢʛ; ʑ = 339 ʢʛ; ɺ = 26,8 ʣ. 

 

 8.6 ʇʈʀɻʆʊʋɺɸʅʅʗ, ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʊɸ ʋʂʃɸɼɸʅʅʗ 

ɹɽʊʆʅʅʆɰ ʉʋʄɯʐɯ.   

 

ʇʨʠʛʦʪʫʚʘʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʙʝʪʦʥʦʟʤʽʰʫʚʘʣʴʥʠʭ 

ʟʘʚʦʜʘʭ ʯʠ ʥʘ ʙʝʪʦʥʥʠʭ ʚʫʟʣʘʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ. ʎʝʡ ʧʨʦʮʝʩ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʠʡʤʘʥʥʷ, ʩʢʣʘʜʫʚʘʥʥʷ, ʧʦʜʘʯʽ ʪʘ ʜʦʟʫʚʘʥʥʷ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʽ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʾʭ ʜʦ ʦʜʥʦʨʽʜʥʦʾ ʩʫʤʽʰʽ. ʄʘʪʝʨʽʘʣʠ ʜʦʟʫʶʪʴ ʤʘʩʦʚʠʤʠ ʯʠ 

ʦʙôʻʤʥʠʤʠ ʜʦʟʘʪʦʨʘʤʠ ʟ ʪʦʯʥʽʩʪʶ ʜʣʷ ʮʝʤʝʥʪʫ Ñ1 % ʧʦ ʤʘʩʽ, ʜʣʷ ʟʘʧʦʚʥʶʚʘʯʽʚ 

ï 2 %. ʇʝʨʝʤʽʰʫʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʚ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘʭ ʨʽʟʥʠʭ ʦʙôʻʤʽʚ ï ʚʽʜ 100 

ʜʦ 4500 ʣ. ʑʦʙ ʫʪʚʦʨʠʣʘʩʷ ʦʜʥʦʨʽʜʥʘ ʩʫʤʽʰ, ʧʦʪʨʽʙʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʝʚʥʦʛʦ 

ʯʘʩʫ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʽʩʪʢʦʩʪʽ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘ, ʨʫʭʣʠʚʦʩʪʽ 

ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʽ ʪʠʧʫ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘ. ɹʝʪʦʥʦʟʤʽʰʫʚʘʯʽ ʙʫʚʘʶʪʴ ʛʨʘʚʽʪʘʮʽʡʥʽ 

(ʜʣʷ ʚʘʞʢʠʭ ʙʝʪʦʥʽʚ) ʽ ʧʨʠʤʫʩʦʚʦʾ ʜʽʾ (ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ). ʏʘʩ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʨʫʭʣʠʚʠʭ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʫ ʙʘʨʘʙʘʥʽ ʤʽʩʪʢʽʩʪʶ ʜʦ 425 ʣ ï 

1 ʭʚ., ʤʽʩʪʢʽʩʪʶ ʜʦ 2400 ʣ ï 2,5 ʭʚ. ʏʘʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʞʦʨʩʪʢʠʭ ʙʝʪʦʥʥʠʭ 

ʩʫʤʽʰʝʡ ʫ ʧʽʚʪʦʨʘ-ʜʚʘ ʨʘʟʠ ʙʽʣʴʰʠʡ. 

ʊʨʘʥʩʧʦʨʪʫʶʪʴ ʙʝʪʦʥʥʫ ʩʫʤʽʰ ʚʽʜ ʙʝʪʦʥʦʟʤʽʰʫʚʘʣʴʥʦʾ ʫʩʪʘʥʦʚʢʠ ʜʦ 

ʤʽʩʮʷ ʫʢʣʘʜʘʥʥʷ ʩʪʨʽʯʢʦʚʠʤʠ ʢʦʥʚʝʻʨʘʤʠ, ʚʘʛʦʥʝʪʢʘʤʠ, ʫ ʙʘʜʜʷʭ ʪʘ 

ʘʚʪʦʩʘʤʦʩʢʠʜʘʤʠ. ɯʥʦʜʽ ʥʘʜʧʣʘʩʪʠʯʥʽ ʩʧʝʮʽʘʣʴʥʽ ʙʝʪʦʥʥʽ ʩʫʤʽʰʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʪʦʥʦʥʘʩʦʩʽʚ. ʅʘ ʜʘʣʝʢʽ ʚʽʜʩʪʘʥʽ ʩʫʤʽʰʽ ʧʝʨʝʚʦʟʷʪʴ 

ʩʧʝʮʽʘʣʴʥʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ ï ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘʤʠ, ʫ ʷʢʽ ʟʘʚʘʥʪʘʞʫʶʪʴ ʩʫʭʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʢʦʪʨʽ ʚʝʩʴ ʯʘʩ ʧʝʨʝʤʽʰʫʶʪʴ, ʘ ʚʦʜʫ ʜʦʜʘʶʪʴ ʥʘ ʟʘʚʝʨʰʘʣʴʥʦʤʫ 

ʝʪʘʧʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʋʢʣʘʜʘʶʪʴ ʙʝʪʦʥʥʫ ʩʫʤʽʰ ʫ ʬʦʨʤʫ ʯʠ ʦʧʘʣʫʙʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʪʦʥʦʫʢʣʘʜʘʯʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʰʘʨʘʤʠ ʽ ʫʱʽʣʴʥʶʶʪʴ 

ʪʨʘʤʙʫʚʘʥʥʷʤ, ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ, ʚʽʙʨʦʚʘʢʫʫʤʫʚʘʥʥʷʤ, ʥʘʡʯʘʩʪʽʰʝ 

ʚʽʙʨʫʚʘʥʥʷʤ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʽʙʨʘʪʦʨʠ ʨʽʟʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɺʽʜ 

ʚʽʙʨʘʪʦʨʽʚ ʙʝʪʦʥʥʽʡ ʩʫʤʽʰʽ ʧʝʨʝʜʘʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʽ ʚʦʥʘ 

ʧʦʯʠʥʘʻ ʪʝʢʪʠ, ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʶʯʠʩʴ ʫ ʬʦʨʤʽ. ʊʨʠʚʘʣʽʩʪʴ ʚʽʙʨʫʚʘʥʥʷ ʤʘʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʻ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ (ʥʘ  ʧʦʚʝʨʭʥʽ ʟôʷʚʣʷʻʪʴʩʷ 

ʮʝʤʝʥʪʥʝ ʤʦʣʦʢʦ). ʎʝʡ ʯʘʩ ʩʪʘʥʦʚʠʪʴ ʧʨʠʙʣʠʟʥʦ 20...60 ʩ ʟʘʣʝʞʥʦ ʚʽʜ ʞʦʨ-

ʩʪʢʦʩʪʽ ʩʫʤʽʰʽ. 
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ɹʝʪʦʥʥʘ ʩʫʤʽʰ, ʷʢʫ ʫʢʣʘʣʠ ʚ ʬʦʨʤʫ, ʧʦʚʽʣʴʥʦ ʪʚʝʨʜʽʻ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

15...20 Áʉ ʽ ʚʦʣʦʛʦʩʪʽ 90...10 % ʽ ʧʨʦʪʷʛʦʤ 28 ʜʽʙ ʥʘʙʠʨʘʻ ʤʘʨʦʯʥʫ ʤʽʮʥʽʩʪʴ 

ʙʝʪʦʥʫ. ʗʢʱʦ ʧʽʜʚʠʱʠʪʠ ʪʝʤʧʝʨʘʪʫʨʫ ʽ  ʚʦʣʦʛʽʩʪʴ, ʪʦ ʙʝʪʦʥ ʟʥʘʯʥʦ ʰʚʠʜʰʝ 

ʥʘʙʠʨʘʻ ʤʽʮʥʽʩʪʴ. ɯʥʦʜʽ ʜʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʪʚʝʨʜʽʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʦʙʘʚʢʠ 

(ʧʨʠʩʢʦʨʶʚʘʯʽ ʪʚʝʨʜʽʥʥʷ). 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʙʝʪʦʥ ʥʘʙʫʚ ʧʦʪʨʽʙʥʦʾ ʤʽʮʥʦʩʪʽ ʫ ʚʩʪʘʥʦʚʣʝʥʠʡ ʩʪʨʦʢ, ʟʘ 

ʥʠʤ ʧʦʪʨʽʙʥʠʡ ʜʦʛʣʷʜ. ʉʚʽʞʦʫʢʣʘʜʝʥʠʡ ʙʝʪʦʥ ʚʠʪʨʠʤʫʶʪʴ ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ, 

ʟʘʭʠʱʘʶʪʴ ʚʽʜ ʫʜʘʨʽʚ, ʧʦʰʢʦʜʞʝʥʴ, ʩʪʨʫʩʽʚ, ʨʽʟʢʠʭ ʟʤʽʥ ʪʝʤʧʝʨʘʪʫʨʠ. ɺʣʽʪʢʫ 

ʧʦʢʨʠʚʘʶʪʴ ʧʦʣʽʤʝʨʥʦʶ ʧʣʽʚʢʦʶ, ʤʽʰʢʦʚʠʥʦʶ, ʧʽʩʢʦʤ, ʪʠʨʩʦʶ ʽ ʟʚʦʣʦʞʫʶʪʴ. 

ɹʝʪʦʥ ʧʦʯʠʥʘʶʪʴ ʧʦʣʠʚʘʪʠ (ʯʠʩʪʦʶ ʚʦʜʦʶ) ʥʝ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 10...12 ʛʦʜ. 

ʧʽʩʣʷ ʙʝʪʦʥʫʚʘʥʥʷ, ʘ ʚ ʞʘʨʢʫ ʧʦʛʦʜʫ ï ʯʝʨʝʟ 2...3 ʛʦʜ. ʇʝʨʰʽ ʪʨʠ ʜʦʙʠ ʙʝʪʦʥ 

ʧʦʣʠʚʘʶʪʴ ʚʜʝʥʴ ʢʦʞʥʽ 4 ʛʦʜ. ʽ ʦʜʠʥ ʨʘʟ ʫʥʦʯʽ, ʧʽʟʥʽʰʝ ï ʥʝ ʨʽʜʰʝ ʥʽʞ ʪʨʠʯʽ ʥʘ 

ʜʦʙʫ. ɹʝʪʦʥ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ ʧʦʣʠʚʘʶʪʴ ʧʨʦʪʷʛʦʤ 7 ʜʽʙ, ʥʘ ʮʝʤʝʥʪʘʭ ʟ 

ʜʦʙʘʚʢʘʤʠ ï 14 ʜʽʙ. 

ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 5...10 Áʉ ʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ ʟʥʘʯʥʦ ʫʧʦʚʽʣʴʥʶʻʪʴʩ̫, ʘ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʥʠʞʯʝ 0 Áʉ ï ʧʨʘʢʪʠʯʥʦ ʟʫʧʠʥʷʻʪʴʩʷ. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʘ ʚʦʜʘ, 

ʷʢʘ ʟʘʤʝʨʟʘʻ ʚ ʧʝʨʽʦʜ ʪʫʞʘʚʽʥʥʷ ʮʝʤʝʥʪʫ: ʪʦʤʫ ʚʟʠʤʢʫ ʧʦʪʨʽʙʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʣʶʩʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦʪʠ, ʧʦʢʠ ʙʝʪʦʥ ʥʝ ʥʘʙʝʨʝ 50 % ʤʘʨʦʯʥʦʾ ʤʽʮʥʦʩʪʽ.  

ʄʝʪʦʜʠ ʙʝʪʦʥʫʚʘʥʥʷ ʚʟʠʤʢʫ ʪʘʢʽ: 

ʤʝʪʦʜ ʪʝʨʤʦʩʘ ï ʧʽʜʽʛʨʽʚʘʶʪʴ ʚʦʜʫ, ʧʽʩʦʢ ʽ ʢʨʫʧʥʠʡ ʟʘʧʦʚʥʶʚʘʯ ʜʦ ʪʘʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʱʦʙ ʪʝʤʧʝʨʘʪʫʨʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 40 Áʉ; ʪʝʧʣʫ 

ʙʝʪʦʥʥʫ ʩʫʤʽʰ ʧʽʩʣʷ ʫʢʣʘʜʘʥʥʷ ʫ ʬʦʨʤʫ ʦʧʘʣʫʙʢʫ ʥʘʢʨʠʚʘʶʪʴ 

ʧʘʨʦʥʝʧʨʦʥʠʢʥʠʤ ʤʘʪʝʨʽʘʣʦʤ; 

ʤʝʪʦʜ ʧʘʨʦʥʘʛʨʽʚʘʥʥ ̫ ï ʧʘʨʫ ʧʨʦʧʫʩʢʘʶʪʴ ʤʽʞ ʧʦʜʚʽʡʥʠʤʠ ʩʪʽʥʢʘʤʠ 

ʦʧʘʣʫʙʢʠ ʘʙʦ ʚ ʢʘʥʘʣʠ ʤʽʞ ʜʦʰʢʘʤʠ ʦʧʘʣʫʙʢʠ, ʧʨʦʛʨʽʚʘʶʯʠ ʙʝʪʦʥʥʫ ʩʫʤʽʰ; 

 ʝʣʝʢʪʨʦʧʨʦʛʨʽʚʘʥʥʷ ï ʙʝʪʦʥʥʫ ʩʫʤʽʰ ʥʘʛʨʽʚʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʜʽʚ ʪʘ ʽʥʰʠʭ  ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɿ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘʤʝʨʟʘʥʥʷ ʚʦʜʠ ʽ ʧʨʠʩʢʦʨʝʥʥ ̫

ʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ ʚʚʦʜʷʪʴ ʭʽʤʽʯʥʽ ʜʦʙʘʚʢʠ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʙʝʪʦʥʫʚʘʥʥʷ 

ʢʦʥʪʨʦʣʶʶʪʴ ʷʢʽʩʪʴ ʙʝʪʦʥʥʠʭ ʨʦʙʽʪ: ʚʠʧʨʦʙʦʚʫʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʙʝʪʦʥʥʦʾ 

ʩʫʤʽʰʽ, ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʝʨʝʚʽʨʷʶʪʴ ʧʨʘʚʠʣʴʥʽʩʪʴ ʜʦʟʫʚʘʥʥʷ, ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʽ 

ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʢʦʥʪʨʦʣʶʶʪʴ ʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ, ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ 

ʤʽʮʥʽʩʪʴ ʥʘ ʢʦʥʪʨʦʣʴʥʠʭ ʟʨʘʟʢʘʭ-ʢʫʙʘʭ, ʷʢʽ ʪʚʝʨʜʥʫʪʴ ʫ ʪʠʭ ʩʘʤʠʭ ʫʤʦʚʘʭ, ʱʦ ʽ 

ʚʠʛʦʪʦʚʣʝʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʠʧʨʦʙʦʚʫʶʪʴ ʟʨʘʟʢʠ ʯʝʨʝʟ 7 ʽ 28 ʜʽʙ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʧʨʝʩʽʚ. 

ʄʽʮʥʽʩʪʴ ʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʦʞ ʙʝʟ ʨʫʡʥʽʚʥʠʤʠ, 

(ʘʜʝʩʪʨʫʢʪʠʚʥʠʤʠ) ʤʝʪʦʜʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʫʣʴʢʦʚʦʛʦ ʤʦʣʦʪʢʘ ɯ. ʆ. ʌʽʟʜʝʣʷ, 

ʝʪʘʣʦʥʥʦʛʦ ʤʦʣʦʪʢʘ ʂ. ʇ. ʂʘʰʢʘʨʦʚʘ. ʅʘʷʚʥʽʩʪʴ ʪʨʽʱʠʥ ʪʘ ʽʥʰʠʭ ʜʝʬʝʢʪʽʚ 

ʩʪʨʫʢʪʫʨʠ ʙʝʪʦʥʫ ʧʝʨʝʚʽʨʷʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ 

ʜʝʬʝʢʪʦʩʢʦʧʘʤʠ. 
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 8.7 ʉʇɽʎɯɸʃʔʅɯ ɺʀɼʀ ɺɸɾʂʀʍ ɹɽʊʆʅɯɺ 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʘʞʢʦʤʫ ʙʝʪʦʥʫ ʤʦʞʥʘ ʥʘʜʘʚʘʪʠ 

ʩʧʝʮʽʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʝʛʫʣʶʚʘʥʥʷʤ ʩʢʣʘʜʫ ʪʘ ʽʥʰʠʤʠ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʠʡʦʤʘʤʠ. 

ɻʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʝʨʝʙʫʚʘʪʠʤʫʪʴ ʫ ʥʘʜʚʦʜʥʠʭ, ʧʽʜʚʦʜʥʠʭ ʘʙʦ ʽʟ ʟʤʽʥʥʠʤ ʨʽʚʥʝʤ 

ʚʦʜʠ ʟʦʥʘʭ ʩʧʦʨʫʜ. ɼʣʷ ʮʴʦʛʦ ʙʝʪʦʥʫ ʥʦʨʤʫʶʪʴ ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʪʘ ʨʦʟʪʷʛ, 

ʚʦʜʦʩʪʽʡʢʽʩʪʴ, ʚʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʴ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ; ʚʽʥ ʧʦʚʠʥʝʥ ʤʘʪʠ ʥʠʟʴʢʝ 

ʪʝʧʣʦʚʠʜʽʣʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʪʚʝʨʜʽʥʥʷ. 

 ʂʣʘʩʠ ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ ʙʝʪʦʥʫ ʟʘ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ï ɺ7,5...ɺ40, ʟʘ 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ï F50... F500. 

ʅʘʡʞʦʨʩʪʢʽʰʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʝʪʦʥʫ ʫ ʟʦʥʘʭ ʟʤʽʥʥʦʛʦ ʨʽʚʥʷ ʚʦʜʠ, 

ʪʦʤʫ ʧʦʢʘʟʥʠʢʠ ʡʦʛʦ ʤʘʶʪʴ ʙʫʪʠ ʥʘʡʚʠʱʽ. ɼʣʷ ʙʝʪʦʥʽʚ ʧʽʜʚʦʜʥʠʭ ʯʘʩʪʠʥ 

ʩʧʦʨʫʜ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʽ ʧʫʮʦʣʘʥʦʚʠʡ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ ʧʨʽʩʥʽʡ ʚʦʜʽ, ʩʫʣʴʬʘʪʦʩʪʽʡʢʠʡ ï ʫ ʤʦʨʩʴʢʽʡ. 

ɼʣʷ ʙʝʪʦʥʽʚ ʥʘʜʚʦʜʥʠʭ ʯʘʩʪʠʥ, ʩʧʦʨʫʜ ï ʛʽʜʨʦʬʦʙʥʠʡ ʽ ʧʣʘʩʪʠʬʽʢʦʚʘʥʠʡ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. ɯʥʦʜʽ ʜʦʮʽʣʴʥʦ ʫʚʦʜʠʪʠ ʜʦ ʩʢʣʘʜʫ ʙʝʪʦʥʫ ʙʝʥʪʦʥʽʪʦʚʫ ʛʣʠʥʫ 

(1...3 % ʤʘʩʠ ʮʝʤʝʥʪʫ); ʭʣʦʨʠʜ ʟʘʣʽʟʘ (0,1...1,0 %) ʽ ɻʂʈ-94 (0,1...0,2 %). 

ɹʝʪʦʥʠ ʜʣʷ ʜʦʨʦʞʥʽʭ ʽ ʘʝʨʦʜʨʦʤʥʠʭ ʧʦʢʨʠʪʪʽʚ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʝʩʫʪʴ ʜʫʞʝ ʚʝʣʠʢʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʤʫ ʜʦ ʥʠʭ ʚʠʩʫʚʘʶʪʴ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʟʘ 

ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʪʘ ʚʠʛʠʥ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʩʪʠʨʘʥʥʷ. ʎʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʷʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʯʠʩʪʠʭ ʢʚʘʨʮʦʚʠʭ ʧʽʩʢʽʚ ʽ ʯʠʩʪʦʛʦ 

ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʱʝʙʝʥʶ ʦʧʪʠʤʘʣʴʥʦ ʜʽʙʨʘʥʦʛʦ ʟʝʨʥʦʚʦʛʦ ʩʢʣʘʜʫ (ʢʨʫʧʥʽʩʪʶ ʜʦ 

40 ʤʤ), ʧʣʘʩʪʠʬʽʢʦʚʘʥʦʛʦ ʯʠ ʛʽʜʨʦʬʦʙʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽʚ. ɹʝʪʦʥʥʽ ʩʫʤʽʰʽ 

ʤʘʶʪʴ ʙʫʪʠ ʤʘʣʦʨʫʭʣʠʚʠʤʠ ʘʙʦ ʞʦʨʩʪʢʠʤʠ. ɼʣʷ ʥʠʞʥʴʦʛʦ ʰʘʨʫ ʧʦʢʨʠʪʪʽʚ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʪʦʥʠ ʢʣʘʩʽʚ ɺ15, ɺ20, ʘ ʜʣʷ ʚʝʨʭʥʴʦʛʦ ɺ22,5; ɺ25; ɺ30. 

ɾʘʨʦʩʪʽʡʢʽ ʪʘ ʚʦʛʥʝʪʨʠʚʢʽ ʙʝʪʦʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʬʫʪʝʨʫʚʘʥʥʷ ʧʝʯʝʡ, 

ʚʘʛʦʥʝʪʦʢ, ʪʨʫʙ, ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʧʽʜ ʪʝʧʣʦʚʽ ʘʛʨʝʛʘʪʠ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʞʘʨʦʩʪʽʡʢʠʭ ʙʝʪʦʥʽʚ ï t=1580 Áʉ, ʾʭ ʛʦʪʫʶʪʴ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ, ʚʠʩʦʢʦʛʣʠʥʦʟʝʤʠʩʪʦʛʦ 

ʮʝʤʝʥʪʽʚ, ʘʣʶʤʦʬʦʩʬʘʪʥʦʛʦ ʚôʷʞʫʯʦʛʦ, ʨʽʜʢʦʛʦ ʩʢʣʘ ʟ ʢʨʝʤʥʝʬʪʦʨʠʜʦʤ ʥʘʪʨʽʶ. 

ɿʘʧʦʚʥʶʚʘʯʽ ï ʰʘʤʦʪ, ʙʽʡ ʛʣʠʥʷʥʦʾ ʮʝʛʣʠ, ʙʘʟʘʣʴʪ, ʜʽʘʙʘʟ, ʘʥʜʝʟʠʪ, ʭʨʦʤʽʪ. 

ʍʽʤʽʯʥʦʩʪʽʡʢʽ ʙʝʪʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚ'ʷʞʫʯʠʭ ʨʝʯʦʚʠʥ: 

ʨʽʜʢʦʛʦ ʩʢʣʘ, ʧʦʣʽʝʬʽʨʥʦʾ, ʬʫʨʬʫʨʦʣ ʘʮʝʪʦʥʦʚʦʾ, ʬʫʨʘʥʦ ʝʧʦʢʩʠʜʥʦʾ ʩʤʦʣ; 

ʟʘʧʦʚʥʶʚʘʯʽʚ ï ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ, ʱʝʙʝʥʶ ʟ ʢʚʘʨʮʠʪʫ, ʘʥʜʝʟʠʪʫ, ʜʽʘʙʘʟʫ, 

ʙʘʟʘʣʴʪʫ, ʪʦʥʢʦʤʝʣʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʤʽʰʦʢ ï ʢʚʘʨʮʦʚʦʛʦ ʯʠ ʘʥʜʝʟʠʪʦʚʦʛʦ 

ʙʦʨʦʰʥʘ. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʪʘʢʠʭ ʙʝʪʦʥʽʚ ʩʪʘʥʦʚʠʪʴ 30...110 ʄʇʘ, 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʜʦ 1000 ʮʠʢʣʽʚ. 

ɼʝʢʦʨʘʪʠʚʥʽ ʙʝʪʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʦʙʣʠʮʶʚʘʥʥʷ ʬʘʩʘʜʽʚ ʙʫʜʽʚʝʣʴ, 

ʩʪʽʥ, ʧʽʜʣʦʛ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʣʦʛʦ ʽ ʢʦʣʴʦʨʦʚʠʭ ʮʝʤʝʥʪʽʚ ʽ 

ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ. ʇʽʛʤʝʥʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ ʣʫʛʦ- ʪʘ 

ʩʚʽʪʣʦʩʪʽʡʢʽʩʪʴ, ʘ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʨʦʙʽʪ ï ʘʪʤʦʩʬʝʨʦ- ʽ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ. 

ɿʘʧʦʚʥʶʚʘʯʽ ï ʯʠʩʪʽ ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ, ʩʚʽʪʣʽ ʚʘʧʥʷʢʠ ʽ ʜʦʣʦʤʽʪʠ, ʜʣʷ ʽʤʽʪʫʶʯʠʭ 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 174 

 

ʙʝʪʦʥʽʚ ï ʚʽʜʭʦʜʠ ʜʨʦʙʣʝʥʥʷ ʪʘ ʧʠʣʷʥʥʷ ʨʽʟʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ 

ʪʝʢʩʪʫʨʠ ʟʘʧʦʚʥʶʚʘʯʽʚ ʣʠʮʴʦʚʽ ʧʦʚʝʨʭʥʽ ʪʘʢʠʭ ʙʝʪʦʥʽʚ ʰʣʽʬʫʶʪʴ ʪʘ. ʧʦʣʽʨʫʶʪʴ. 

ʈʘʜʽʘʮʽʡʥʦ-ʟʘʭʠʩʥʽ ʙʝʪʦʥʠ ï ʨʽʟʥʦʚʠʜ ʦʩʦʙʣʠʚʦ ʚʘʞʢʠʭ ʽ ʛʽʜʨʘʪʥʠʭ 

ʙʝʪʦʥʽʚ ʽʟ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 2500...6000 ʢʛ/ʤ
3
. ɰʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘ ʘʪʦʤʥʠʭ 

ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ, ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʩʧʦʨʫʜʘʭ, ʣʽʢʘʨʥʷʭ, ʧʦʣʽʢʣʽʥʽʢʘʭ ʪʘ 

ʣʘʙʦʨʘʪʦʨʽʷʭ. ɺ'ʷʞʫʯʠʤʠ ʚ ʦʩʦʙʣʠʚʦ ʚʘʞʢʠʭ ʙʝʪʦʥʘʭ ʻ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, 

ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʧʫʮʦʣʘʥʦʚʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʛʣʠʥʦʟʝʤʠʩʪʠʡ ʯʠ 

ʛʽʧʩʦʛʣʠʥʦʟʝʤʥʩʪʠʡ (ʨʦʟʰʠʨʥʠʡ) ʮʝʤʝʥʪ, ʘ ʫ ʛʽʜʨʘʪʥʠʭ ï ʛʣʠʥʦʟʝʤʠʩʪʠʡ, 

ʨʦʟʰʠʨʥʠʡ ʰʚʠʜʢʦʪʚʝʨʜʥʫʯʠʡ, ʥʘʧʨʫʞʫʚʘʣʴʥʠʡ ʮʝʤʝʥʪ (ʢʽʣʴʢʽʩʪʴ ʭʽʤʽʯʥʦ 

ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ ʫ ʛʽʜʨʘʪʥʠʭ ʙʝʪʦʥʘʭ ʟ ʪʘʢʠʤʠ ʚ'ʷʞʫʯʠʤʠ ʧʦʥʘʜ 3 % ʟʘʛʘʣʴʥʦʾ 

ʤʘʩʠ ʙʝʪʦʥʫ). ɿʘʧʦʚʥʶʚʘʯʽ ʜʣʷ ʦʩʦʙʣʠʚʦ ʚʘʞʢʠʭ ʙʝʪʦʥʽʚ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ 

ʱʽʣʴʥʽʩʪʴ (ʤʘʛʥʝʟʠʪ, ʣʠʤʦʥʽʪ, ʙʘʨʠʪ, ʤʝʪʘʣʝʚʠʡ ʩʢʨʘʧ, ʯʘʚʫʥʥʠʡ ʩʢʨʘʧ, 

ʢʚʘʨʮʠʪʦʚʽ Ăʭʚʦʩʪʠò), ʘ ʜʣʷ ʛʽʜʨʘʪʥʠʭ ʙʝʪʦʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʣʠʤʦʥʽʪ ʟ 

ʤʘʛʥʝʟʠʪʦʤ, ʩʝʨʧʝʥʪʠʥʽʪ ʪʘ ʽʥʰʽ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʭʽʤʽʯʥʦ 

ʟʚ'ʷʟʘʥʦʾ ʚʦʜʠ. ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʜʦʮʽʣʴʥʦ ʚʚʦʜʠʪʠ ʜʦʙʘʚʢʠ, 

ʷʢʽ ʤʽʩʪʷʪʴ ʣʝʛʢʽ ʝʣʝʤʝʥʪʠ (ʙʦʨ, ʢʘʜʤʽʡ, ʣʽʪʽʡ). 

 

 8.8 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ʃɽɻʂɯ ɹɽʊʆʅʀ. ʃɽɻʂɯ ɹɽʊʆʅʀ 

ʉʋʎɯʃʔʅʆɰ ʉʊʈʋʂʊʋʈʀ ʅɸ ʇʆʈʀʉʊʀʍ ɿɸʇʆɺʅʖɺɸʏɸʍ 

 

ɹʝʪʦʥʠ ʥʘʟʠʚʘʶʪʴ ʣʝʛʢʠʤʠ, ʷʢʱʦ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ʾʭ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 2000 ʢʛ/ʤ
3
. ɿʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʤʘʩʠ ʜʦʩʷʛʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʣʝʛʰʝʥʥʷ ʟʘʧʦʚʥʶʚʘʯʘ, ʽʥʦʜʽ ʧʦʨʠʟʘʮʽʻʶ ʚôʷʞʫʯʦʾ ʯʘʩʪʠʥʠ.   

ʂʦʥʩʪʨʫʢʮʽʾ ʟ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʣʽʧʰʠ ʪʝʧʣʦʪʝʭʥʽʯʥʽ ʪʘ 

ʘʢʫʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʫʜʽʚʝʣʴ, ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʾʭʥʶ ʤʘʩʫ, ʨʦʟʚôʷʟʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ ʦʙôʻʤʥʦʛʦ ʪʘ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ, ʘ ʪʘʢʦʞ ʙʫʜʽʚʥʠʮʪʚʘ ʫ 

ʩʝʡʩʤʽʯʥʠʭ ʨʘʡʦʥʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʚʘʨʪʦʩʪʽ 

ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ 10...20 %, ʟʥʠʞʝʥʥʶ ʟʘʪʨʘʪ ʧʨʘʮʽ ʜʦ 50 %, ʟʨʦʩʪʘʥʥʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʥʘ 20 %. 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ ʪʝʭʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʣʝʛʢʽ ʙʝʪʦʥʠ ʧʦʜʽʣʷʶʪʴ 

ʥʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢʽ ʥʝʩʫʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 

(ʩʪʽʥʠ, ʧʝʨʝʢʨʠʪʪʷ ʪʘ ʽʥ.); ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʛʦʨʦʜʞʫʶʯʠʭ 

ʰʘʨʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʷʢ ʫʪʝʧʣʶʚʘʯ, ʪʦʱʦ; ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʜʣʷ 

ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɿʘ ʤ ʽ ʮ ʥ ʽ ʩ ʪ ʶ ʥʘ ʩʪʠʩʢ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʣʝʛʢʽ ʙʝʪʦʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʣʘʩʠ 

ɺ2...ɺ40 (ʤʘʨʢʠ ʄ20...ʄ400). ʊʝʧʣʦʽʟʦʣʷʮʽʡʥʽ  ʙʝʪʦʥʠ ʤʘʶʪʴ ʢʣʘʩʠ ɺ0,35...ɺ1, 

ʘ ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ɺ2,5...ɺ10. 

ɿʘ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ ʣʝʛʢʽ ʙʝʪʦʥʠ ʤʘʶʪʴ ʤʘʨʢʠ 

ɼ200...ɼ2000, ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ F25...F500, ʟʘ ʚʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʶ 

ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʣʝʛʢʽ ʙʝʪʦʥʠ ʤʘʶʪʴ ʪʽ ʩʘʤʽ ʤʘʨʢʠ, ʱʦ ʽ ʚʘʞʢʽ ʙʝʪʦʥʠ. 

ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʣʝʛʢʽ ʙʝʪʦʥʠ ʤʘʨʦʢ ʄ150...ʄ400 ʚʠʨʦʙʣʷʶʪʴ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʯʠ ʡʦʛʦ ʨʽʟʥʦʚʠʜʽʚ ʤʘʨʦʢ ʄ300...ʄ600, ʽʥʦʜʽ 

ʩʧʝʮʽʘʣʴʥʠʭ ʮʝʤʝʥʪʽʚ ʪʘ ʧʦʨʠʩʪʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ï ʢʝʨʘʤʟʠʪʦʚʦʛʦ ʛʨʘʚʽʶ, 

ʘʛʣʦʧʦʨʠʪʦʚʦʛʦ ʱʝʙʝʥʶ, ʰʣʘʢʦʚʦʾ ʧʝʤʟʠ, ʟʦʣʴʥʦʛʦ ʛʨʘʚʽʶ, ʩʧʫʯʝʥʦʛʦ ʧʝʨʣʽʪʫ, 
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ʩʧʫʯʝʥʦʛʦ ʚʝʨʤʠʢʫʣʽʪʫ, ʛʨʘʥʫʣʴʦʚʘʥʦʛʦ ʰʣʘʢʫ, ʧʘʣʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ï ʟʦʣ ʪʘ 

ʰʣʘʢʽʚ, ʦʨʛʘʥʽʯʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ (ʚʽʜʭʦʜʠ ʜʝʨʝʚʠʥʠ, ʩʪʝʙʣʘ ʢʦʩʪʨʠʮʽ, ʛʨʘʥʫʣʠ 

ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ ʪʦʱʦ). ʅʘʡʯʘʩʪʽʰʝ ʜʨʽʙʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ ʫ ʪʘʢʠʭ ʙʝʪʦʥʘʭ ʻ 

ʧʨʠʨʦʜʥʠʡ ʧʽʩʦʢ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʮʠʭ ʙʝʪʦʥʽʚ ʩʪʘʥʦʚʠʪʴ 1600...1800 ʢʛ/ʤ
3
, 

ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ï 0,35...0,60 ɺʪ/(ʤĀʂ), ʤʘʨʢʠ ʟʘ 

ʚʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʶ (ʛʽʜʨʦʩʪʘʪʠʯʥʠʡ ʪʠʩʢ, ʄʇʘ) ï 0,2...1,2. ʃʝʛʢʽ ʙʝʪʦʥʠ 

ʩʫʮʽʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʣʴʰ ʪʨʽʱʠʥʦʩʪʽʡʢʽ, ʥʽʞ ʚʘʞʢʽ ʙʝʪʦʥʠ, ʘʣʝ ʤʘʶʪʴ ʙʽʣʴʰʫ 

ʫʩʘʜʢʫ ʽ ʧʦʚʟʫʯʽʩʪʴ 

ʊʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʣʝʛʢʽ ʙʝʪʦʥʠ ʤʘʶʪʴ ʥʝʚʠʩʦʢʫ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ (ʥʠʞʯʝ 

500 ʢʛ/ʤ
3
) ʽ ʪʦʤʫ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʾʭ ʥʠʞʯʝ 0,20 ɺʪ/(ʤĀʂ). 

ɹʝʪʦʥʠ ʩʝʨʝʜʥʽʭ ʢʣʘʩʽʚ ʤʽʮʥʦʩʪʽ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ 500..1400 ʢʛ/ʤ
3
 

ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʜʦ 0,5...0,6 ɺʪ/(ʤ ʂ). ʽ ʪʦʤʫ ʧʦʻʜʥʫʶʪʴ ʬʫʥʢʮʽʾ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʽʚ (ʢʦʥʩʪʨʫʢʮʽʡʥʦ-

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʙʝʪʦʥʠ). 

 

 8.9 ʂʈʋʇʅʆʇʆʈʀʉʊʀʁ ɹɽʊʆʅ: ʉʀʈʆɺʀʅɸ, ɺʀʈʆɹʅʀʎʊɺʆ,   

ɿɸʉʊʆʉʋɺɸʅʅʗ. 

 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʢʨʫʧʥʦ ʧʦʨʠʩʪʠʡ ʙʝʪʦʥ ʥʝ ʤʘʻ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʜʨʽʙʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ, ʽ ʤʽʞʟʝʨʥʦʚʠʡ ʧʨʦʩʪʽʨ ʫ ʥʴʦʤʫ ʣʠʰʝ ʯʘʩʪʢʦʚʦ 

ʟʘʧʦʚʥʝʥʠʡ ʪʽʩʪʦʤ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ. ʅʘʡʙʽʣʴʰʫ ʤʽʞʟʝʨʥʦʚʫ ʧʫʩʪʦʪʥʽʩʪʴ ʤʘʻ 

ʦʜʥʦʬʨʘʢʮʽʡʥʥʡ ʢʨʫʧʥʠʡ ʟʘʧʦʚʥʶʚʘʯ. ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʟʘʧʦʚʥʶʚʘʯ, 

ʥʘʧʨʠʢʣʘʜ, ʪʽʣʴʢʠ ʬʨʘʢʮʽʾ 5...10 ʯʠ 10...20 ʤʤ. ʉʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ 

ʢʨʫʧʥʦʧʦʨʠʩʪʦʛʦ ʙʝʪʦʥʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʨʦʜʥʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʽʟ ʚʘʞʢʠʭ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ï 1700...1900 ʢʛ/ʤ
5
, ʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʨʦʜʥʠʭ ʘʙʦ ʰʪʫʯʥʠʭ 

ʣʝʛʢʠʭ ʟʘʧʦʚʥʶʚʘʯʽʚ ʤʦʞʥʘ ʟʥʠʟʠʪʠ ʩʝʨʝʜʥʶ ʱʽʣʴʥʽʩʪʴ ʜʦ 500...700 ʢʛ/ʤ
3
. ɿʘ 

ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʢʨʫʧʥʦ ʧʦʨʠʩʪʠʡ ʙʝʪʦʥ ʤʘʻ ʢʣʘʩʠ ɺ1...ɺ7,5, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 

ʩʪʘʥʦʚʠʪʴ 0,30...0,98 ɺʪ/(ʤĀʂ). ɯʟ ʢʨʫʧʥʦ ʧʦʨʠʩʪʦʛʦ ʙʝʪʦʥʫ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʢʦʥʩʪʨʫʢʮʽʾ ʽ ʤʘʪʝʨʽʘʣʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʩʪʠʩʢ: ʙʣʦʢʠ ʪʘ ʧʘʥʝʣʽ ʩʪʽʥ, 

ʧʣʠʪʠ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʩʪʽʥ ʽ ʧʦʢʨʠʪʪʽʚ, ʩʪʽʥʦʚʠʡ ʢʘʤʽʥʴ, ʤʦʥʦʣʽʪʥʽ ʙʝʪʦʥʥʽ ʩʪʽʥʠ. 

ʎʽ ʚʠʨʦʙʠ ʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʘʶʪʴ ʚʽʜʢʨʠʪʫ ʪʘ ʥʘʩʢʨʽʟʥʫ ʧʦʨʠʩʪʽʩʪʴ, ʽ ʪʦʤʫ ʾʭ 

ʦʙʦʚôʷʟʢʦʚʦ ʪʨʝʙʘ ʦʙʰʪʫʢʘʪʫʨʶʚʘʪʠ. ʂʨʫʧʥʦʧʦʨʠʩʪʠʡ ʙʝʪʦʥ ʥʘʣʝʞʠʪʴ ʜʦ 

ʚʠʩʦʢʦʝʢʦʥʦʤʽʯʥʠʭ, ʪʦʤʫ ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʚʠʯʘʡʥʠʤ ʣʝʛʢʠʤ ʤʘʻ ʟʥʘʯʥʦ 

ʤʝʥʰʫ ʚʠʪʨʘʪʫ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ (70...150 ʢʛ/ʤ
3
). ɽʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ ʟʨʦʩʪʘʻ ʫ ʤʽʩʮʝʚʦʩʪʷʭ, ʜʝ ʥʝʤʘʻ ʜʨʽʙʥʦʛʦ 

ʟʘʧʦʚʥʶʚʘʯʘ. 

 

 8.10 ʅɯɿɼʈʖɺɸʊʀʁ ɹɽʊʆʅ ʉʀʈʆɺʀʅɸ, ɺʀʈʆɹʅʀʎʊɺʆ,   

ɿɸʉʊʆʉʋɺɸʅʅʗ 

 

ʅʽʟʜʨʶʚʘʪʠʡ ʙʝʪʦʥ ï ʮʝ ʰʪʫʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʘʪʚʝʨʜʽʣʦʾ 

ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ ʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʫ ʥʽʡ ʧʦʨ ʨʦʟʤʽʨʦʤ 1...2 ʤʤ, ʷʢʽ 

ʟʘʡʤʘʶʪʴ ʜʦ 85 % ʟʘʛʘʣʴʥʦʛʦ ʦʙôʻʤʫ. ʅʽʟʜʨʶʚʘʪʠʡ ʙʝʪʦʥ ʟʘ ʩʧʦʩʦʙʦʤ 

ʧʦʨʦʫʪʚʦʨʝʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʽʥʦ- ʽ ʛʘʟʦʙʝʪʦʥ. 
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ʇʽʥʦʙʝʪʦʥ ʦʜʝʨʞʫʶʪʴ ʟʤʽʰʫʚʘʥʥʷʤ ʮʝʤʝʥʪʥʦʛʦ ʪʽʩʪʘ ʘʙʦ ʮʝʤʝʥʪʥʦʛʦ 

ʨʦʟʯʠʥʫ ʟ ʧʽʥʦʶ. ʇʽʥʫ ʛʦʪʫʶʪʴ ʦʢʨʝʤʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷʤ ʧʽʥʦʫʪʚʦʨʶʚʘʯʘ ʟ 

ʚʦʜʦʶ. ʇʽʥʦʫʪʚʦʨʶʚʘʯʽ ï ʨʽʜʢʽ ʩʫʤʽʰʽ ʢʘʥʽʬʦʣʴʥʦʛʦ ʤʠʣʘ ʽ ʪʚʘʨʠʥʥʦʛʦ ʢʣʝʶ, 

ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʩʘʧʦʥʽʥʫ (ʚʠʪʷʛ ʽʟ ʨʦʩʣʠʥʥʦʛʦ ʤʠʣʴʥʦʛʦ ʢʦʨʝʥʷ), ʧʨʝʧʘʨʘʪ ɻʂ 

(ʛʽʜʨʦʣʽʟʦʚʘʥʘ ʢʨʦʚ). ɻʦʪʫʶʪʴ ʧʽʥʦʙʝʪʦʥʥʫ ʩʫʤʽʰ ʫ ʧʽʥʦʙʝʪʦʥʦʟʤʽʰʫʚʘʯʽ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʙʘʨʘʙʘʥʽʚ. ɺ ʦʜʠʥ ʙʘʨʘʙʘʥ ʟʘʚʘʥʪʘʞʫʶʪʴ ʮʝʤʝʥʪ ʟ ʚʦʜʦʶ ʽ 

ʤʦʣʦʪʠʤ ʧʽʩʢʦʤ (ʢʨʝʤʥʝʟʝʤʠʩʪʠʡ ʢʦʤʧʦʥʝʥʪ), ʫ ʜʨʫʛʠʡ ï ʧʽʥʫ, ʘ ʚ ʪʨʝʪʴʦʤʫ 

ʟʤʽʰʫʶʪʴ ʧʽʥʫ ʽ ʨʦʟʯʠʥ. ʇʨʠʛʦʪʦʚʣʝʥʫ ʩʫʤʽʰ ʨʦʟʣʠʚʘʶʪʴ ʫ ʤʝʪʘʣʝʚʽ ʬʦʨʤʠ ʽ 

ʧʨʦʧʘʨʶʶʪʴ ʫ ʢʘʤʝʨʘʭ. ʗʢʱʦ ʚôʷʞʫʯʠʤ ʻ  ʚʘʧʥʦ, ʪʦ ʧʽʥʦʙʝʪʦʥ ʪʚʝʨʜʥʝ ʚ 

ʘʚʪʦʢʣʘʚʘʭ. 

ɻʘʟʦʙʝʪʦʥ ʛʦʪʫʶʪʴ ʽʟ ʩʫʤʽʰʽ ʮʝʤʝʥʪʫ, ʚʘʧʥʘ, ʢʨʝʤʥʝʟʝʤʠʩʪʦʾ ʢʦʤʧʦʥʝʥʪʘ, 

ʚʦʜʠ ʪʘ ʛʘʟʦʫʪʚʦʨʶʚʘʯʘ ï ʘʣʶʤʽʥʽʻʚʦʾ ʧʫʜʨʠ ʘʙʦ ʚʦʜʥʦʛʦ ʨʦʟʯʠʥʫ ʧʝʨʝʢʠʩʫ 

ʚʦʜʥʶ ʅ202. ɺʥʘʩʣʽʜʦʢ ʚʟʘʻʤʦʜʽʾ ʘʣʶʤʽʥʽʶ ʟ ʛʽʜʨʦʢʩʠʜʦʤ ʢʘʣʴʮʽʶ ʚʠʜʽʣʷʻʪʴʩʷ 

ʚʦʜʝʥʴ, ʷʢʠʡ ʩʧʫʯʫʻ ʪʽʩʪʦ. ɻʘʟʦʙʝʪʦʥʥʫ ʩʫʤʽʰ ʚʠʣʠʚʘʶʪʴ ʫ ʤʝʪʘʣʝʚʫ ʬʦʨʤʫ ʥʘ 

3/4 ʦʙôʻʤʫ, ʜʝ ʚʦʥʘ ʩʧʫʯʫʻʪʴʩʷ ʽ ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʶʻ ʬʦʨʤʫ. ʇʦʪʽʤ ʛʘʟʦʙʝʪʦʥ 

ʪʚʝʨʜʥʝ   ʚ ʘʚʪʦʢʣʘʚʘʭ ʘʙʦ ʧʨʦʧʘʨʶʚʘʣʴʥʠʭ ʢʘʤʝʨʘʭ (ʨʠʩ. 8.10). 

 

 

 

ʈʠʩ. 8.10.ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʘʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ 

ʟʘ ʣʠʪʪʴʦʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ: 

1 ï ʙʫʥʢʝʨ ʧʽʩʢʫ; 2 ï ʙʫʥʢʝʨ ʚʦʜʠ;  

3 ï ʙʫʥʢʝʨ ʟ ʇɸʈ; 4 ï ʜʦʟʘʪʦʨ;  

5 ï ʙʫʥʢʝʨ ʚʘʧʥʘ; 6 ï ʢʫʣʴʦʚʠʡ 

ʤʣʠʥ; 7 ï ʥʘʩʦʩ; 8 ï ʰʣʘʤʦʚʠʡ 

ʙʘʩʝʡʥ; 9 ï ʜʦʟʘʪʦʨ ʰʣʘʤʫ;  

10 ï ʙʫʥʢʝʨ ʚʘʧʥʷʥʦ-ʧʽʱʘʥʦʾ 

ʩʫʤʽʰʽ; 11 ï ʜʦʟʘʪʦʨ ʘʣʶʤʽʥʽʻʚʦʾ 

ʧʫʜʨʠ; 12 ï ʙʫʥʢʝʨ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ; 

13 ï ʙʫʥʢʝʨ ʛʽʧʩʫ;  

14 ï ʛʘʟʦʙʝʪʦʥʦʟʤʽʰʫʚʘʯ; 15 ï ʧʦʩʪ 

ʟʘʣʠʚʘʥʥʷ ʬʦʨʤ; 16 ï ʧʦʩʪ 

ʚʠʟʨʽʚʘʥʥʷ; 17 ï ʧʦʩʪ ʟʨʽʟʘʥʥʷ;  

18 ï ʘʚʪʦʢʣʘʚʥʠʡ ʚʽʟʦʢ; 19 ï ʬʦʨʤʠ; 

20 ï ʘʚʪʦʢʣʘʚ; 21 ï ʛʦʪʦʚʠʡ ʚʠʨʽʙ. 

 

 

ʅʽʟʜʨʶʚʘʪʽ ʙʝʪʦʥʠ, ʷʢ ʽ ʙʝʪʦʥʠ ʥʘ ʧʦʨʠʩʪʠʭ ʟʘʧʦʚʥʶʚʘʯʘʭ, ʧʦʜʽʣʷʶʪʴ ʥʘ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ (ɟm < 500), ʢʦʥʩʪʨʫʢʮʽʡʥʦ-ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ (ɟm = 500...900 ʢʛ/ʤ
3
) 

ʽ ʢʦʥʩʪʨʫʢʮʽʡʥʽ (ɟm = 900...1200 ʢʛ/ʤ
3
). ɿʘ

 
ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʥʽʟʜʨʶʚʘʪʽ 

ʙʝʪʦʥʠ ʤʘʶʪʴ ʤʘʨʢʠ ɼ300...ɼ1200. ʂʣʘʩʠ ï ɺ1...ɺ15. ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʧʦʥʘʜ 

25 ʮʠʢʣʽʚ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 0,08...0,25 ɺʪ/(ʤĀʂ), ʫʩʘʜʢʘ ï 0,1...0,4 ʤʤ/ʤ. ɿ 
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ʥʽʟʜʨʶʚʘʪʠʭ ʙʝʪʦʥʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʪʽʥʦʚʽ ʙʣʦʢʠ ʪʘ ʧʘʥʝʣʽ ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡ 

ʚʠʨʦʙʠ. ɺʠʩʦʢʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʽʟʜʨʶʚʘʪʠʭ ʙʝʪʦʥʽʚ ʜʘʶʪʴ ʟʤʦʛʫ 

ʟʤʝʥʰʫʚʘʪʠ ʪʦʚʱʠʥʫ ʩʪʽʥ ʙʫʜʠʥʢʽʚ ʫ 2,5 ʨʘʟʠ. 

 

 8.11 ʐʃɸʂʆʃʋɾʅɯ ɹɽʊʆʅʀ, ɰʍ ɺʃɸʉʊʀɺʆʉʊɯ ɯ 

ɿɸʉʊʆʉʋɺɸʅʅʗ 

 

ʐʣʘʢʦʣʫʞʥʠʡ ʙʝʪʦʥ ʷʚʣʷʻ ʩʦʙʦʶ ʰʪʫʯʥʝ ʢʘʤʽʥʥʷ, ʷʢʝ ʦʜʝʨʞʫʻʪʴʩʷ ʧʽʩʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʦʩʣʽʜʫʶʯʦʛʦ ʪʚʝʨʜʥʝʥʥʷ ʩʫʤʽʰʽ ʢʨʫʧʥʦʛʦ ʽ ʤʽʣʢʦʛʦ 

ʥʘʧʦʚʥʶʚʘʯʽʚ, ʤʦʣʦʪʦʛʦ ʰʣʘʢʫ ʽ ʨʦʟʯʠʥʫ ʣʫʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʦʪʨʠʤʫʶʪʴ ʙʝʪʦʥʠ ʱʽʣʴʥʦ,ʾ 

ʢʨʫʧʥʦʧʦʨʠʩʪʦ,ʾ ʧʦʨʠʟʦʚʘʥʦ ʾ ʽ ʥʽʟʜʨʶʚʘʪʦʾ ʩʪʨʫʢʪʫʨ. ʇʦ ʟʝʨʥʦʚʦʤʫ ʩʢʣʘʜʫ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʾʭ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʤʽʣʢʦ ï ʽ ʢʨʫʧʥʦʟʝʨʥʠʩʪʽ, ʘ ʧʦ ʱʽʣʴʥʦʩʪʽ ï ʥʘ 

ʚʘʞʢʽ ʽ ʣʝʛʢʽ. ɺʘʞʢʽ ʙʝʪʦʥʠ ʥʘ ʰʣʘʢʦʣʫʞʥʦʤʫ ʚôʷʞʫʯʦʤʫ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʙʝʪʦʥʽʚ, ʣʝʛʢʽ ʙʝʪʦʥʠ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʽʡʥʽ, 

ʢʦʥʩʪʨʫʢʮʽʡʥʦ ï ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ. 

ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʣʝʛʢʽ ʰʣʘʢʦʣʫʞʥʽ ʙʝʪʦʥʠ ʢʣʘʩʽʚ ɺ15...ɺ50 (ʄ200...ʄ600) ʟ 

ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 1500...1800 ʢʛ/ʤ
3
 ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʢʝʨʘʤʟʠʪʽ, ʜʦʤʝʥʥʦʤʫ 

ʛʨʘʥʫʣʴʦʚʘʥʦʤʫ ʰʣʘʢʫ, ʘʛʣʦʧʦʨʠʪʽ, ʚʘʧʥʷʢʫ ï ʨʘʢʫʰʥʷʢʫ, ʰʣʘʢʦʚʽʡ ʧʝʤʟʽ, 

ʚʽʜʭʦʜʘʭ ʜʝʨʝʚʠʥʠ. ʎʽ ʞ ʥʘʧʦʚʥʶʚʘʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʢʦʥʩʪʨʫʢʮʽʡʥʦ ï 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʙʝʪʦʥʽʚ ʟ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 500...1400 ʢʛ/ʤ
3
, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʽʮʥʽʩʪʶ ʧʨʠ ʩʪʠʩʥʝʥʥʽ 3,5...40 ʄʇʘ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ 

0,17...0,4 ɺʪ/(ʤĀʂ). ʊʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʰʣʘʢʦʣʫʞʥʽ ʤʘʪʝʨʽʘʣʠ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 

170...450 ʢʛ/ʤ
3
, ʤʽʮʥʽʩʪʶ ʧʨʠ ʩʪʠʩʥʝʥʥʽ 0,25...2 ʄʇʘ ʽ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ 

0,059...0,13 ɺʪ/(ʤĀʂ) ʨʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʚʩʧʫʯʝʥʦʛʦ ʧʝʨʣʽʪʫ.  

ʄʽʮʥʽʩʪʴ ʰʣʘʢʦʣʫʞʥʠʭ ʙʝʪʦʥʽʚ ʨʝʛʫʣʶʶʪʴ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʟʤʽʥʦʶ 

ʱʽʣʴʥʦʩʪʽ ʣʫʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ, ʩʪʝʧʽʥʴ ʚʧʣʠʚʫ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʡʦʛʦ ʧʨʠʨʦʜʠ. 

ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʽʮʥʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʯʠʥʥʠʭ ʩʠʣʽʢʘʪʽʚ ʥʘʪʨʽʶ. ɹʝʪʦʥʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʷʚʣʷʶʪʴʩʷ 

ʚʠʩʦʢʦʤʽʮʥʠʤʠ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʘʨʙʦʥʘʪʥʠʭ ʣʫʞʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʽʮʥʽʩʪʴ 

ʙʝʪʦʥʽʚ ʩʢʣʘʜʘʻ 45...80 ʄʇʘ. 

ɺʘʞʢʽ ʰʣʘʢʦʣʫʞʥʽ ʙʝʪʦʥʠ ʚʠʧʫʩʢʘʶʪʴ ʥʘʩʪʫʧʥʠʭ ʢʣʘʩʽʚ (ʤʘʨʦʢ) ï ɺ10 

(200), ɺ15 (250), ɺ20 (300), ɺ25 (400), ɺ30 (500), ɺ55 (800), ɺ60 (900), ɺ70 

(1000), ɺ80 (1100), ɺ90 (1200), ɺ100 (1300), ɺ110 (1400). 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ ʨʦʙʦʪʠ ʚʠʨʦʙʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘʩʪʫʧʥʽ 

ʤʘʨʢʠ ʰʣʘʢʦʣʫʞʥʦʛʦ ʙʝʪʦʥʫ: ʧʦ ʤʦʨʦʟʦʩʪʽʡʢʦʩʪʽ ï F200, F300, F400, F500, 

F600, F700, F800, F900, F1000; ʧʦ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ï W4, W6, W8, W10, W12, 

W14, W16, W18, W25, W30. 

ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʣʘʢʦʣʫʞʥʦʛʦ 

ʙʝʪʦʥʫ, ʦʙʫʤʦʚʣʶʶʯʘ ʡʦʛʦ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʰʣʘʢʦʣʫʞʥʦʛʦ 

ʙʝʪʦʥʫ ʚ 2...3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʮʝʤʝʥʪʥʦʛʦ ʙʝʪʦʥʫ. ɺ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʠʜʫ ʰʣʘʢʫ ʽ ʣʫʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚʦʥʘ ʚʽʜʧʦʚʽʜʘʻ 200...1000 ʮʠʢʣʘʤ 

ʧʦʟʤʽʥʥʦʛʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ ʽ ʚʽʜʪʘʚʘʥʥʷ.  
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ɺʦʜʦʥʝʧʨʦʥʠʢʥʽʩʪʴ ʰʣʘʢʦʣʫʞʥʠʭ ʙʝʪʦʥʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʱʽʣʴʥʽʩʪʶ 

ʩʪʨʫʢʪʫʨʠ ʟʘʪʚʝʨʜʽʣʦʛʦ ʢʘʤʝʥʶ, ʥʘʷʚʥʽʩʪʶ ʟʘʤʢʥʫʪʠʭ ʩʬʝʨʠʯʥʠʭ ʛʝʣʽʻʚʠʭ ʧʦʨ ʽ 

ʤʽʢʨʦʧʦʨ, ʚʠʩʦʢʠʤʠ ʘʜʛʝʟʽʦʥʥʠʤʠ  ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚôʷʞʫʯʦʛʦ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʥʘʧʦʚʥʶʚʘʯʽʚ ʽ ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ.  

ɺ ʥʘʡʙʽʣʴʰ ʞʦʨʩʪʢʠʭ ʫʤʦʚʘʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠ ʧʦʟʤʽʥʥʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʪʘ 

ʚʠʩʫʰʫʚʘʥʥʽ, ʟʙʝʨʝʞʝʥʥʽ ʚ ʘʪʤʦʩʬʝʨʽ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʢʦʨʦʟʽʷ ʘʨʤʘʪʫʨʠ ʚ 

ʰʣʘʢʦʣʫʞʥʠʭ ʙʝʪʦʥʘʭ ʥʠʞʯʘ, ʥʽʞ ʚ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʥʠʭ.   

ʐʣʘʢʦʣʫʞʥʠʡ ʙʝʪʦʥ ï ʢʦʨʦʟʽʡʥʦ- ʽ ʙʽʦʩʪʽʡʢʠʡ ʤʘʪʝʨʽʘʣ (ʩʪʽʡʢʽʩʪʴ 

ʦʙʫʤʦʚʣʝʥʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚôʷʞʫʯʦʛʦ), ʚ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʡʦʛʦ ʨʝʢʦʤʝʥʜʫʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʘʛʨʝʩʠʚʥʠʭ ʩʬʝʨ: ʚ 

ʤôʷʢʠʭ ʽ ʧʨʦʪʦʯʥʠʭ ʚʦʜʘʭ, ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʤʦʨʩʴʢʠʭ ʩʧʦʨʫʜʞʝʥʴ ʽ ʽʥ. 

ʄʽʣʢʦʟʝʨʥʠʩʪʽ ʙʝʪʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʰʪʫʯʥʝ ʢʘʤʽʥʥʷ, ʷʢʝ ʦʪʨʠʤʫʶʪʴ 

ʧʽʩʣʷ ʟʘʪʚʝʨʜʽʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦ ʧʽʜʽʙʨʘʥʦʾ ʩʫʤʽʰʽ ʤʦʣʦʪʦʛʦ ʰʣʘʢʫ, ʨʦʟʯʠʥʫ 

ʣʫʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʽ ʤʽʣʢʦʛʦ ʥʘʧʦʚʥʶʚʘʯʘ, ʚ ʷʢʦʩʪʽ ʷʢʦʛʦ ʩʣʫʞʘʪʴ ʤʽʣʢʽ ʧʽʩʢʠ 

ʽ ˇʨʫʥʪʠ ʫ ʚʠʛʣʷʜʽ ʩʫʧʽʩʢʽʚ ʽ ʣʝʛʢʠʭ ʩʫʛʣʠʥʢʽʚ.  

ʄʽʣʢʦʟʝʨʥʠʩʪʽ ʰʣʘʢʦʣʫʞʥʽ ʙʝʪʦʥʠ ʚʠʧʫʩʢʘʶʪʴ ʢʣʘʩʽʚ ɺ10...60. ɰʭ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʘʢʪʠʯʥʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʪʠʤʠ ʞ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʽ ʟʜʽʙʥʦʩʪʽ 

ʚʘʞʢʠʭ ʰʣʘʢʦʣʫʞʥʠʭ ʙʝʪʦʥʽʚ ʥʘ ʢʨʫʧʥʦʤʫ ʥʘʧʦʚʥʶʚʘʯʽ.  

ɾʘʨʦʩʪʽʡʢʠʡ ʰʣʘʢʦʣʫʞʥʠʡ ʙʝʪʦʥ. ɾʘʨʦʩʪʽʡʢʽ ʙʝʪʦʥʠ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʥʘ ʦʩʥʦʚʽ ʰʣʘʢʦʣʫʞʥʦʛʦ ʚôʷʞʫʯʦʛʦ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʧʦʨʫʜʞʝʥʥʷ ʦʙôʻʢʪʽʚ ʟ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ 200...1500 Áʉ. 

 ɾʘʨʦʩʪʽʡʢʽʩʪʴ ʰʣʘʢʦʣʫʞʥʦʛʦ ʙʝʪʦʥʫ ʦʙʫʤʦʚʣʝʥʘ ʥʘʙʣʠʞʝʥʥʷʤ ʟʥʘʯʝʥʴ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʪʝʨʤʽʯʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʥʘʧʦʚʥʶʚʘʯʽʚ ʽ ʚôʷʞʫʯʦʛʦ, ʘ ʪʘʢʦʞ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʬʘʟʦʚʦʛʦ ʩʢʣʘʜʫ ʧʨʦʜʫʢʪʽʚ ʛʽʜʨʘʪʘʮʽʾ ʦʩʪʘʥʥʴʦʛʦ, ʯʘʩʪʢʦʚʦ 

ʟʜʽʙʥʽʩʪʶ ʛʽʜʨʘʪʥʠʭ ʥʦʚʦʫʪʚʦʨʝʥʴ ʜʦ ʪʦʧʦʪʦʢʩʠʯʥʦʾ ʧʝʨʝʢʨʠʩʪʘʣʽʟʘʮʽʾ ʚ 

ʙʝʟʚʦʜʥʽ ʨʝʯʦʚʠʥʠ ʙʝʟ ʨʦʟʚʠʪʢʫ ʟʥʘʯʥʠʭ ʜʝʩʪʨʫʢʪʠʚʥʠʭ ʥʘʧʨʫʛ ʚ ʩʪʨʫʢʪʫʨʽ 

ʚʠʧʘʣʝʥʦʛʦ ʰʪʫʯʥʦʛʦ ʢʘʤʽʥʥʷ. 

ʐʣʘʢʦʣʫʞʥʠʡ ʥʽʟʜʨʶʚʘʪʠʡ ʙʝʪʦʥ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʣʘʢʦʣʫʞʥʦʛʦ 

ʚôʷʞʫʯʦʛʦ ʫ ʚʠʛʦʪʦʚʣʝʥʥʽ ʘʚʪʦʢʣʘʚʥʦʛʦ ʥʽʟʜʨʶʚʘʪʦʛʦ ʙʝʪʦʥʫ ʜʦʟʚʦʣʠʣʦ 

ʦʪʨʠʤʘʪʠ ʚʠʩʦʢʦʤʽʮʥʠʡ, ʜʦʚʛʦʚʽʯʥʠʡ, ʤʘʣʦʝʥʝʨʛʦʻʤʢʠʡ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʰʣʘʢʦʣʫʞʥʠʭ ʧʽʥʦʙʝʪʦʥʽʚ ʟ ʥʠʟʴʢʦʶ ʱʽʣʴʥʽʩʪʶ ʽ 

ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʦʶ ʧʦʨʠʩʪʽʩʪʶ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʘʪʝʨʽʘʣʫ ʜʦʩʠʪʴ ʚʠʩʦʢʽ 

ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʣʦʪʠʡ 

ʝʣʝʢʪʨʦʪʝʨʤʦʬʦʩʬʦʨʥʠʡ ʰʣʘʢ ʟ ʧʦʚʝʨʭʥʝʶ 350...400 ʤ
2
/ʢʛ ʽ ʣʫʞʥʽ ʨʦʟʯʠʥʠ. 

ʉʧʦʩʽʙ ʧʦʨʠʟʘʮʽʾ ʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʨʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʪʽʡʢʦʾ ʧʽʥʦʤʘʩʠ ʟ ʥʘʩʪʫʧʥʠʤ ʚʚʝʜʝʥʥʷʤ ʚ ʥʝʾ ʪʦʥʢʦʤʦʣʦʪʦʛʦ 

ʰʣʘʢʫ. 

ɺ ʷʢʦʩʪʽ ʧʽʥʦʫʪʚʦʨʶʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʨʝʚʥʠʡ ʦʤʠʣʝʥʥʠʡ ʧʝʢ, 

ʩʤʦʣʫ ʜʝʨʝʚʥʫ ʦʤʠʣʝʥʫ, ʙʽʣʢʦʚʽ ʧʨʦʜʫʢʪʠ ʽ ʨʷʜ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ ʚʠʨʦʙʥʠʮʪʚʘ. ɺ 

ʧʦʨʠʟʦʚʘʥʫ ʰʣʘʢʦʣʫʞʥʫ ʙʝʪʦʥʥʫ ʩʫʤʽʰ ʚʚʦʜʷʪʴ ʜʦ 10 % ʜʝʛʜ̔ʨʘʪʦʚʘʥʦʾ ʛʣʠʥʠ, 

ʷʢʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʪʘʙʽʣʽʟʫʻ ʧʽʥʫ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʧʨʠʷʻ ʙʽʣʴʰ ʧʦʚʥʽʰʦʤʫ 

ʟʚôʷʟʫʚʘʥʥʶ ʣʫʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ. ʇʦʢʘʟʥʠʢʠ ʰʣʘʢʦʣʫʞʥʦʛʦ ʥʽʟʜʨʶʚʘʪʦʛʦ 

ʙʝʪʦʥʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 8.11. 

ʊʘʙʣʠʮʷ 8.11 
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ʇʦʢʘʟʥʠʢʠ ʘʚʪʦʢʣʘʚʥʦʛʦ ʰʣʘʢʦʣʫʞʥʦʛʦ ʥʽʟʜʨʶʚʘʪʦʛʦ ʙʝʪʦʥʫ 

ɺʠʜ ʰʣʘʢʫ 
ʑʽʣʴʥʽʩʪʴ 

, ʢʛ/ʤ
3
 

ʄʽʮʥʽʩʪʴ, ʄʇʘ ʄʦʜʫʣʴ 

ʧʨʫʞʥʦʩʪʽ ɽ, 

ʄʇʘ 
Rʩʪ Rʨʦʟ 

ʆʩʥʦʚʥʠʡ ʜʦʤʝʥʥʠʡ  

 

 

300 

600 

1200 

1,1 

7,1 

32,4 

0,087 

0,49 

1,5 

ï  

2530 

6850 

ʂʠʩʣʠʡ ʜʦʤʝʥʥʠʡ 

 

 

300 

600 

1200 

1,6 

7,9 

35,8 

0,11 

0,55 

2,15 

ï  

2600 

7188 

ʂʠʩʣʠʡ ʥʽʢʝʣʝʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 800 

600 

0,83 

3,7 

0,06 

0,18 

ï 

1967 

 

 

 ʉʋʏɸʉʅɯ ɹɽʊʆʅʀ 

 

ɹʝʟ ʚʩʷʢʠʭ ʩʫʤʥʽʚʽʚ, ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʩʫʯʘʩʥʦʩʪʽ ʷʚʣʷʻʪʴʩʷ ʙʝʪʦʥ. ɹʝʪʦʥ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʤʘʪʝʨʽʘʣʽʚ ʥʝ ʪʽʣʴʢʠ ʟ 

ʙʣʠʩʢʫʯʠʤ ʤʠʥʫʣʠʤ ʽ ʩʫʯʘʩʥʠʤ, ʘʣʝ ʡ ʟ ʯʫʜʦʚʠʤ ʤʘʡʙʫʪʥʽʤ. ɺʯʝʥʽ ʧʦʩʪʽʡʥʦ ʽ 

ʜʫʞʝ ʫʩʧʽʰʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʨʽʟʥʦʚʠʜʽʚ ʙʝʪʦʥʫ, ʷʢʽ 

ʧʨʠʟʥʘʯʝʥʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʙʫʜʴ-ʷʢʽ ʧʦʪʨʝʙʠ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʽ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ. 

ʈʦʟʨʦʙʣʝʥʽ ʪʘʢ ʟʚʘʥʽ DSP ï ʢʦʤʧʦʟʠʪʠ (ʫʱʽʣʴʥʝʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʚʤʽʱʫʶʪʴ 

ʛʦʤʦʛʝʥʥʦ ʨʦʟʧʦʜʽʣʝʥʽ ʫʣʴʪʨʘ ʤʘʣʽ ʯʘʩʪʠʥʢʠ) ʟ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ʙʽʣʴʰʝ 

250 ʄʇʘ. ʎʽ ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʚʤʽʱʫʶʪʴ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʛʦʪʦʚʣʝʥʽ ʮʝʤʝʥʪʠ, ʤʽʢʨʦ 

ʢʨʝʤʥʝʟʝʤ, ʩʧʝʮʽʘʣʴʥʽ ʟʘʧʦʚʥʶʚʘʯʽ ʽ ʤʽʢʨʦʚʦʣʦʢʥʘ, ʟʘ ʨʘʭʫʥʦʢ ʩʧʝʮʽʘʣʴʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʧʨʠ ɺ/ʎ=0,12...0,22 ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʷʛʪʠ ʤʽʮʥʦʩʪʽ ʜʦ 

270 ʄʇʘ ʧʨʠ ʚʠʩʦʢʽʡ ʩʪʽʡʢʦʩʪʽ ʜʦ ʢʦʨʦʟʽʡʥʦʛʦ ʚʧʣʠʚʫ ʽ ʩʪʠʨʘʥʥʷ. 

ɺ ʩʫʯʘʩʥʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʙʫʣʠ ʚʠʨʦʙʠ ʽʟ 

ʥʽʟʜʨʶʚʘʪʦʛʦ ʙʝʪʦʥʫ (ʨʠʩ.8.12.1). ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʽʚ: ʩʝʨʝʜʥʷ 

ʛʫʩʪʠʥʘ ï 400-700 ʢʛ/ʤ
3
, ʤʘʨʢʠ ʟʘ ʤʽʮʥʽʩʪʶ ï 25, 35, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ï 

0,098...0,18 ɺʪ/ʤĀʂ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï 25, 35 ʮʠʢʣʽʚ. 

 

 

  

ʈʠʩ. 8.12.1. ʇʦʨʠʩʪʽ ʙʣʦʢʠ 

ʜʣʷ ʢʣʘʜʢʠ ʚʥʫʪʨʽʰʥʽʭ ʽ 

ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ, ʧʝʨʝʛʦʨʦʜʦʢ. 
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ɼʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʙʝʪʦʥʠ ʥʘ ʤʘʛʥʝʟʽʘʣʴʥʦʤʫ ʚôʷʞʫʯʦʤʫ ʤʘʨʢʠ Ăʄʘʛɹʝʪò (ʨʠʩ. 8.12.2). ʆʩʥʦʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ: ʚʠʩʦʢʘ ʤʽʮʥʽʩʪʴ, ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ, ʙʝʟʰʦʚʥʽʩʪʴ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʫʩʘʜʢʠ, 

ʜʦʚʛʦʚʽʯʥʽʩʪʴ, ʭʽʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʣʫʛʽʚ, ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʛʽʛʽʻʥʽʯʥʽʩʪʴ, 

ʝʢʦʣʦʛʽʯʥʽʩʪʴ, ʚʠʩʦʢʘ ʘʜʛʝʟʽʷ ʜʦ ʨʽʟʥʠʭ ʦʩʥʦʚ, ʟʚʫʢʦʧʦʛʣʠʥʘʥʥʷ ʽ ʪʝʧʣʦʽʟʦʣʷʮʽʷ, 

ʘʥʪʠʩʪʘʪʠʯʥʽʩʪʴ, ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ 50...70 ʄʇʘ, ʤʽʮʥʽʩʪʴ ʥʘ ʨʦʟʪʷʛ 15...20 ʄʇʘ, 

ʧʦʚʝʨʭʥʝʚʘ ʪʚʝʨʜʽʩʪʴ 150...200 ʄʇʘ, ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ 0,5...0,7 ɺʪ/ʤĀʂ. 

 

ʘ)  

       
                                                   ʙ) 

  

ʈʠʩ. 8.12.2. ʄʘʛʥʝʟʽʘʣʴʥʽ 

ʧʽʜʣʦʛʠ Ăʄʘʛɹʝʪò: ʘ ï ʩʢʣʘʜ 

ʧʽʜʣʦʛʠ, ʙ ï.ʪʝʢʩʪʫʨʥʽ ʽ 

ʢʦʣʴʦʨʦʚʽ ʨʽʰʝʥʥʷ ʧʽʜʣʦʛ:  

1 ï  ʤʘʛʥʝʟʽʘʣʴʥʝ ʧʦʢʨʠʪʪʷ 

15...40 ʤʤ; 2 ï ʘʜʛʝʟʽʘʣʴʥʘ 

ˇʨʫʥʪʦʚʢʘ; 3 ï  ʙʝʪʦʥʥʘ 

ʦʩʥʦʚʘ ʟ ʛʽʜʨʦʽʟʦʣʷʮʽʻʶ.. 

 

ʑʦʨʽʯʥʦ ʟʨʦʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʨʫʢʽʚʢʠ (ʪʘʙʣ. 8.12). ɺʩʽ ʚʠʨʦʙʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʋʢʨʉʝʧʨʦ ɼʉʊʋ ɹ ɺ.2.6 ï 2-95. ʄʽʮʥʽʩʪʴ ï ʄ400, 

ʩʪʠʨʘʥʥʽʩʪʴ ï 0,7 ʛ/ʢʚ.ʩʤ, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ï ʜʦ 6 %, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʤʘʨʢʘ 

F200.  

ʉʪʨʫʢʪʫʨʘ ʙʝʪʦʥʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʘʟʘʣʴʪʦʚʠʭ ʚʦʣʦʢʦʥ 

(ʙʘʟʘʣʴʪʦʮʝʤʝʥʪʘ) ʙʣʠʟʴʢʘ ʜʦ ʩʪʨʫʢʪʫʨʠ, ʘʨʤʦʮʝʤʝʥʪʫ ʟ ʘʨʤʘʪʫʨʦʶ ʽʟ ʩʪʘʣʝʚʠʭ 

ʩʽʪʦʢ. ʇʨʦʪʝ ʙʘʟʘʣʴʪʦʮʝʤʝʥʪ ʚʦʣʦʜʽʻ ʚʠʱʦʶ ʤʽʮʥʽʩʪʶ ʽ ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʶ, 

ʦʩʢʽʣʴʢʠ ʘʨʤʫʶʯʠʡ ʡʦʛʦ ʙʘʟʘʣʴʪ ʟʘʙʝʟʧʝʯʫʻ ʚʠʱʠʡ ʩʪʫʧʽʥʴ ʜʠʩʧʝʨʩʥʦʩʪʽ 

ʘʨʤʫʚʘʥʥʷ ʢʘʤʝʥʷ, ʽ ʩʘʤ ʙʘʟʘʣʴʪ ʚʦʣʦʜʽʻ ʚʠʱʦʶ ʤʽʮʥʽʩʪʶ, ʯʠʤ ʩʪʘʣʝʚʘ ʩʽʪʢʘ. 

ʂʨʽʤ ʪʦʛʦ, ʙʘʟʘʣʴʪʦʮʝʤʝʥʪ ʤʦʞʝ ʧʝʨʝʥʦʩʠʪʠ ʚʝʣʠʢʽ ʧʨʫʞʥʽ ʜʝʬʦʨʤʘʮʽʾ ʪʦʤʫ, 

ʱʦ ʙʘʟʘʣʴʪʦʚʝ ʚʦʣʦʢʥʦ ʧʨʠ ʨʦʟʪʷʛʫʚʘʥʥʽ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʥʝ ʤʘʻ, ʘ ʧʦ 

ʧʨʫʞʥʦʩʪʽ ʧʝʨʝʚʝʨʰʫʻ ʩʪʘʣʴ. ʇʨʠ ʪʚʝʨʜʽʥʥʽ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ ʫʪʚʦʨʶʻʪʴʩʷ 

ʘʛʨʝʩʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʨʫʡʥʫʻ ʧʦʚʝʨʭʥʶ ʚʦʣʦʢʥʘ, ʫʪʚʦʨʶʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʨʘʢʦʚʠʥʠ. ʄʽʮʥʽʩʪʴ ʚʦʣʦʢʥʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 10%, ʘʣʝ ʟʘ ʨʘʭʫʥʦʢ ʨʘʢʦʚʠʥ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ, ʤʽʮʥʽʩʪʴ ʟʯʝʧʣʝʥʥʷ ʢʘʤʝʥʷ ʽ ʚʦʣʦʢʥʘ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʪʘʢʠʤ ʯʠʥʦʤ 

ʤʽʮʥʽʩʪʴ ʩʘʤʦʛʦ ʚʠʨʦʙʫ ʟʨʦʩʪʘʻ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʦʚʩʪʠʭ ʚʦʣʦʢʦʥ (ʙʽʣʴʰʝ 

100 ʤʢʤ.) ʾʭ ʤʽʮʥʽʩʪʴ ʥʝ ʟʤʽʥʶʻʪʴʩʷ.  
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ʊʘʙʣʠʮʷ 8.12 

ʊʠʧʠ ʙʨʫʢʽʚʢʠ ʽʟ ʙʝʪʦʥʫ 

 

ʄʦʣʦʪʦʢ 

 

 

ʇʣʠʪʘ 

 

 

ʎʝʛʣʘ 

ʜʦʨʦʞʥʷ  

 

 

ʇʣʠʪʘ 

 

 

ʇʦʜʚʽʡʥʝ 

ʊ  

 

ʇʣʠʪʘ 

ʘʞʫʨʥʘ  

 

 

ʌʘʣʢʘ  

 

 

ʉʪʘʨʝ 

ʤʽʩʪʦ 

 

 

ɻʦʣʦʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʙʘʟʘʣʴʪʦʮʝʤʝʥʪʘ ʻ ʡʦʛʦ ʚʠʩʦʢʘ ʤʽʮʥʽʩʪʴ ʧʨʠ 

ʚʩʽʭ ʚʠʜʘʭ ʥʘʧʨʫʞʝʥʠʭ ʩʪʘʥʽʚ ʽ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʥʦʩʠʪʠ ʚʝʣʠʢʽ ʜʝʬʦʨʤʘʮʽʾ ʚ 

ʧʨʫʞʥʦʤʫ ʩʪʘʥʽ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʥʦʩʥʘ ʜʝʬʦʨʤʘʮʽʷ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʝʥʷ ʙʝʟ 

ʫʪʚʦʨʝʥʥʷ ʪʨʽʱʠʥ ʜʦʩʷʛʘʻ 0,7-0,9 %. ɹʫʜʫʯʠ ʭʽʤʽʯʥʦ ʽʥʝʨʪʥʠʤ, ʙʘʟʘʣʴʪʦʚʝ 

ʚʦʣʦʢʥʦ ʥʝ ʚʩʪʫʧʘʻ ʚ ʨʝʘʢʮʽʶ ʟ ʩʦʣʷʤʠ ʘʙʦ ʬʘʨʙʥʠʢʘʤʠ, ʪʦʤʫ ʙʝʪʦʥʥʽ ʨʦʟʯʠʥʠ ʟ 

ʜʦʙʘʚʢʦʶ ʚʦʣʦʢʥʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʽ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʤʦʨʩʴʢʠʭ ʩʧʦʨʫʜ, ʽ ʚ 

ʘʨʭʽʪʝʢʪʫʨʥʦʤʫ ʽ ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʙʝʪʦʥʘʭ. ʋ ʜʦʨʦʞʥʽʭ ʧʦʢʨʠʪʪʷʭ ʚʦʣʦʢʥʦ 

ʦʙʝʨʽʛʘʻ ʙʝʪʦʥ ʽ ʘʨʤʘʪʫʨʫ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʘʛʨʝʩʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʪʘʢʦʞ 

ʧʽʜʚʠʱʫʻ ʟʘʣʠʰʢʦʚʫ ʤʽʮʥʽʩʪʴ ʽ ʩʪʽʡʢʽʩʪʴ ʜʦ ʟʘʤʦʨʦʞʫʚʘʥʥʷ-ʚʽʜʪʘʚʘʥʥʷ, 

ʧʽʜʚʠʱʫʻ ʰʦʨʩʪʢʽʩʪʴ ʧʦʚʝʨʭʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʷʢʽʩʥʦʛʦ ʙʝʪʦʥʫ ʽʟ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʜʦʙʘʚʢʘʤʠ, ʚʢʣʶʯʘʶʯʠ ʤʦʥʦ ʚʦʣʦʢʦʥʥʝ ʘʨʤʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʧʝʨʝʧʘʜʽʚ ʪʝʤʧʝʨʘʪʫʨ, ʟʘʭʠʱʘʶʯʠ ʚʽʜ ʨʦʟʣʦʤʽʚ, ʪʨʽʱʠʥ ʽ ʚʽʜʰʘʨʫʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ; ʚʠʢʣʶʯʘʻ ʧʣʘʩʪʠʯʥʽ ʽ ʫʩʘʜʢʦʚʽ ʪʨʽʱʠʥʠ; ʟʙʽʣʴʰʫʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ 
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ʧʦʚʝʨʭʥʽ, ʢʨʘʶ ʽ ʰʚʘ, ʪʘʢʦʞ ʩʪʽʡʢʽʩʪʴ ʜʦ ʩʪʠʨʘʥʥʷ ʽ ʫʜʘʨʽʚ; ʟʘʙʝʟʧʝʯʫʻ ʨʘʥʥʶ 

ʤʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʥʝʥʥʷ, ʪʦʙʪʦ ʤʽʮʥʽʩʪʴ, ʷʢʦʾ ʟʚʠʯʘʡʥʠʡ ʙʝʪʦʥ ʥʘʙʫʚʘʻ ʪʽʣʴʢʠ 

ʯʝʨʝʟ 28 ʜʥʽʚ ʟ ʤʦʤʝʥʪʫ ʫʢʣʘʜʘʥʥʷ. 

ʌʽʙʨʦʙʝʪʦʥ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʢʦʥʩʪʨʫʢʮʽʡʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʙʘʛʘʪʦʮʽʣʴʦ-

ʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʙʫʜʽʚʥʠʮʪʚʽ, ʚ ʷʢʦʤʫ ʷʢ ʘʨʤʫʶʯʠʡ ʢʦʤʧʦʥʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʬʽʙʨʠ (ʢʦʨʦʪʢʽ ʘʙʦ ʧʝʨʝʨʚʥʽ ʚʦʣʦʢʥʘ), ʱʦ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚ 

ʦʙ'ʻʤʽ ʙʝʪʦʥʥʦʾ ʤʘʪʨʠʮʽ. ɼʣʷ ʜʠʩʧʝʨʩʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ʧʨʠʜʘʪʥʽ ʨʽʟʥʽ ʚʠʜʠ ʤʝʪʘʣʝ-

ʚʠʭ ʪʘ ʥʝʤʝʪʘʣʝʚʠʭ ʚʦʣʦʢʦʥ ʤʽʥʝʨʘʣʴʥʦʛʦ ʡ ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɸʨʤʫʚʘʥʥʷ 

ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʷʢ ʦʜʥʠʤ ʚʠʜʦʤ ʬʽʙʨ, ʪʘʢ ʡ ʾʭʥʴʦʶ ʩʫʤʽʰʰʶ (ʨʽʟʥʦʾ ʜʦʚʞʠ-

ʥʠ ʽ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ). 

ʄʝʪʦʜʠ ʜʠʩʧʝʨʩʥʦʛʦ ʘʨʤʫʚʘʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʦʪʨʠʤʘʥʥʷ ʥʘʧʨʘʚʣʝʥʦʾ ʘʙʦ 

ʜʦʚʽʣʴʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʚʦʣʦʢʦʥ ʚ ʦʙ'ʻʤʽ ʙʝʪʦʥʫ. ʅʘʧʨʘʚʣʝʥʘ ʦʨʽʻʥʪʘʮʽʷ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʙʝʟʧʝʨʝʨʚʥʠʭ ʩʪʨʫʢʪʫʨ (ʪʢʘʥʠʭ ʽ ʥʝʪʢʘʥʠʭ ʩʽʪʦʢ, 

ʨʦʟʨʽʜʞʝʥʠʭ ʪʢʘʥʠʥ ʪʘ ʽʥʰʠʭ ʤʘʪʝʨʽʘʣʽʚ). ʇʦʜʽʙʥʠʡ ʚʠʜ ʦʨʽʻʥʪʘʮʽʾ ʤʦʞʝ ʟʜʽʡʩʥʶ-

ʚʘʪʠʩʴ ʧʨʠ ʘʨʤʫʚʘʥʥʽ ʙʝʪʦʥʽʚ ʢʦʨʦʪʢʠʤʠ ʚʦʣʦʢʥʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʩʪʘʣʝʚʠʤʠ 

ʬʽʙʨʘʤʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʨʦʙʽʚ ʫ ʤʘʛʥʽʪʥʦʤʫ ʧʦʣʽ. 

ɸʨʤʫʚʘʥʥʷ ʚ'ʷʞʫʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʦʣʦʢʥʘʤʠ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʤʽʮʥʽʩʪʴ ʮʝ-

ʤʝʥʪʥʦʛʦ ʢʘʤʝʥʶ ʧʨʠ ʨʦʟʪʷʛʫ ʪʘ ʟʛʠʥʽ ʥʘ 50...240 %. ʄʽʮʥʽʩʪʴ ʧʨʠ ʩʪʠʩʢʫ ʤʦʞʝ 

ʙʫʪʠ ʧʽʜʚʠʱʝʥʘ ʥʘ 90 % ʜʣʷ ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ ʽ ʥʘ 15 % ʜʣʷ ʙʝʪʦʥʫ. ʋʜʘʨʥʘ ʚ'ʷʟ-

ʢʽʩʪʴ, ʦʧʽʨ ʩʪʠʨʘʥʥʶ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʙʝʪʦʥʽʚ ʧʨʠ ʘʨʤʫʚʘʥʥʽ ʚʦʣʦʢʥʘʤʠ ʤʦʞʝ 

ʟʨʦʩʪʘʪʠ ʥʘ 200...300 %. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʚʣʘʩʪʠʚʦʩʪʽ ʬʽʙʨʦʙʝʪʦʥʽʚ ʥʘ ʦʩʥʦʚʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥ-

ʪʫ. ʉʢʣʘʜ ʢʦʤʧʦʟʠʮʽʡ ʽ ʫʢʣʘʜʘʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʚʦʣʦ-

ʢʦʥ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ. ɿʘʟʚʠʯʘʡ ʚʚʦʜʷʪʴ 1...4 % ʬʽʙʨʠ ʟʘ ʦʙ'ʻʤʦʤ ʩʫʤʽʰʽ. ʗʢ 

ʧʨʘʚʠʣʦ, ʘʨʤʫʶʯʠʡ ʢʦʤʧʦʥʝʥʪ ʜʦʜʘʶʪʴ ʚ ʦʩʪʘʥʥʶ ʯʝʨʛʫ ʜʦ ʜʦʙʨʝ 

ʛʦʤʦʛʝʥʽʟʦʚʘʥʦʾ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʚ ʩʢʣʘʜʽ ʷʢʦʾ ʦʙʤʝʞʝʥʘ ʤʘʢʩʠʤʘʣʴʥʘ ʢʨʫʧʥʽʩʪʴ 

ʟʘʧʦʚʥʶʚʘʯʘ (10 ʤʤ), ʘ ʚʠʪʨʘʪʘ ʮʝʤʝʥʪʫ ʩʪʘʥʦʚʠʪʴ 400...500 ʢʛ/ʤ
3
. 

ʃʝʛʢʦʫʢʣʘʜʘʣʴʥʽʩʪʴ ʪʘʢʠʭ ʩʫʤʽʰʝʡ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʦʜʘʚʘʥʥʷ ʚʦʜʠ ʚʠʱʝ ʥʦʨʤʠ ʘʙʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ. ɼʦʮʽʣʴʥʦ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʦʚʥʽʰʥʻ ʚʽʙʨʫʚʘʥʥʷ ʩʫʤʽʰʽ. 

ʌʽʙʨʦʙʝʪʦʥ ʬʦʨʤʫʶʪʴ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ: ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷʤ, ʨʦʟʧʠʣʝʥʥʷʤ, 

ʝʢʩʪʨʫʟʽʻʶ, ʧʨʦʢʘʪʫʚʘʥʥʷʤ, ʣʠʪʪʷʤ ʧʽʜ ʪʠʩʢʦʤ, ʚʽʙʨʫʚʘʥʥʷʤ ʪʘ ʽʥ. ɼʦ ʧʝʨʩʧʝʢ-

ʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʚʽʜʥʦʩʷʪʴ ʟʘʙʨʠʟʢʫʚʘʥʥʷ ʧʽʜ ʪʠʩʢʦʤ (ʧʦʜʽʙʥʦ ʜʦ 

ʪʦʨʢʨʝʪʫʚʘʥʥʷ) ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʜʘʚʘʥʥʷʤ ʚʦʣʦʢʦʥ ʥʘ ʚʝʣʠʢʽʡ ʰʚʠʜʢʦʩʪʽ. 

ʈʦʟʧʠʣʝʥʥʷ ʩʫʤʽʰʽ ʽ ʚʦʣʦʢʦʥ ʚʠʢʦʥʫʶʪʴ ʫ ʜʝʢʽʣʴʢʘ ʧʨʦʭʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʦʜʥʦʨʽʜʥʠʡ ʨʦʟʧʦʜʽʣ ʚʦʣʦʢʦʥ ʷʢ ʧʦ ʫʩʽʡ ʧʣʦʱʽ, ʪʘʢ ʽ ʧʦ ʪʦʚʱʠʥʽ ʚʠʨʦʙʽʚ. 

ʇʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ ʚʠʨʦʙʽʚ ʢʨʫʛʣʦʛʦ ʧʝʨʝʨʽʟʫ (ʪʨʫʙ, ʩʪʦʚʧʽʚ) ʽʟ ʧʦʨʽʚʥʷʥʦ ʚʝ-

ʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʘʨʤʘʪʫʨʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜ ʚʪʠʩʢʫʚʘʥʥʷ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʪʘ ʦʢʨʝʤʦʛʦ (ʨʦʟʜʽʣʴʥʦʛʦ) ʧʨʝʩʫʚʘʥʥʷ. 
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ʎɽ ʎɯʂɸɺʆ  
 

... ɹʝʪʦʥ ʷʢ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʟʥʘʣʠ ʚ ʛʣʠʙʦʢʽʡ ʜʘʚʥʠʥʽ. ɯʱʝ ʟʘ 3600 

ʨʦʢʽʚ ʜʦ ʥʘʰʦʾ ʝʨʠ ʚ ɭʛʠʧʪʽ ʽʟ ʮʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʘ ʟʙʫʜʦʚʘʥʘ ʧʽʨʘʤʽʜʘ 

ʅʽʤʙʫʩʘ, ʛʘʣʝʨʝʾ ʻʛʠʧʝʪʩʴʢʦʛʦ ʣʘʙʽʨʠʥʪʫ, ʚʘʞʣʠʚʽ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʽ ʢʫʣʴʪʦʚʽ 

ʩʧʦʨʫʜʠ, ʤʦʩʪʠ ʪʦʱʦ. ɿʙʝʨʝʛʣʠʩʷ ʟʘʣʠʰʢʠ ʽ ʚʘʚʠʣʦʥʩʴʢʠʭ ʙʝʪʦʥʥʠʭ ʩʧʦʨʫʜ. 

ɹʝʪʦʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʩʪʘʨʦʜʘʚʥʽ ʛʨʝʢʠ ʪʘ ʢʘʨʬʘʛʝʥʷʥʠ. ɺ ʂʘʨʬʘʛʝʥʽ 

ɸʥʛʦʨʩʴʢʠʡ ʘʢʚʝʜʫʢ ʟʙʫʜʦʚʘʥʦ ʟ ʙʝʪʦʥʫ ʥʘ ʚʘʧʥʷʥʦʤʫ ʚôʷʞʫʯʦʤʫ ʽ 

ʤʘʨʤʫʨʦʚʦʤʫ ʱʝʙʝʥʽ. ʅʘ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ ʢʦʥʪʠʥʝʥʪʽ, ʚ ʄʝʢʩʠʮʽ, ʟʥʘʡʜʝʥʽ 

ʙʝʪʦʥʥʽ ʬʫʥʜʘʤʝʥʪʠ ʜʨʝʚʥʽʭ ʩʧʦʨʫʜ ʜʘʚʥʦ ʟʥʠʢʣʦʾ ʢʫʣʴʪʫʨʠ, ʚ ʂʠʪʘʾ ï ʟʥʘʯʥʘ 

ʯʘʩʪʠʥʘ ɺʝʣʠʢʦʾ ʢʠʪʘʡʩʴʢʦʾ ʩʪʽʥʠ  

...ɺ ʩʪʘʨʦʜʘʚʥʴʦʤʫ ʈʠʤʽ ʙʫʜʽʚʝʣʴʥʠʢʠ ʚʧʝʨʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʝʪʦʥ (ʷʢ 

ʚ'ʷʞʫʯʽ ʤʘʪʝʨʽʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʛʣʠʥʫ, ʛʽʧʩ, ʚʘʧʥʦ, ʘʩʬʘʣʴʪ) ʚ ɯɯ ʩʪʦʣʽʪʪʽ ʜʦ 

ʥʘʰʦʾ ʝʨʠ ʥʘ ʙʫʜʽʚʥʠʮʪʚʽ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʧʨʠ ʟʚʝʜʝʥʥʽ  ʤʦʣʫ ʚ ʧʦʨʪʫ 

ʂʘʣʽʛʫʣʘ ʙʽʣʷ ʅʘ̔ʧʦʣʶ, ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʚʝʣʠʢʦʛʦ ʭʨʘʤʫ ʇʘʥʪʝʦʥ ʽʟ ʙʝʪʦʥʥʠʤ 

ʢʫʧʦʣʦʤ ʜʽʘʤʝʪʨʦʤ ʙʽʣʴʰ ʷʢ 40 ʤ, ʧʨʠ ʟʚʝʜʝʥʥʽ ʤʘʩʠʚʥʠʭ ʩʧʦʨʫʜ ʽ ʪʘʢʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʷʢ ʟʚʦʜʠ, ʢʫʧʦʣʠ, ʪʨʽʫʤʬʘʣʴʥʽ ʘʨʢʠ. ɿ ʧʘʜʽʥʥʷʤ ʈʠʤʩʴʢʦʾ ʽʤʧʝʨʽʾ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʪʦʥʫ ʧʨʠʧʠʥʠʣʦʩʷ ʽ ʚʽʜʥʦʚʠʣʦʩʷ ʣʠʰʝ ʚ 18 ʩʪʦʣʽʪʪʽ ʚ 

ʟʘʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ. 

...ʇʦʷʚʘ ʚʠʩʦʢʦʤʽʮʥʠʭ ʙʝʪʦʥʽʚ ʚʽʜʢʨʠʣʘ ʥʦʚʫ ʝʨʫ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. ɰʭʥʽ 

ʫʥʽʢʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʦʟʚʦʣʠʣʠ ʨʝʘʣʽʟʫʚʘʪʠ ʪʘʢʽ ʙʫʜʽʚʝʣʴʥʽ ʧʨʦʝʢʪʠ, ʧʨʦ ʷʢʽ 

ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ ʚʘʞʢʦ ʙʫʣʦ ʥʘʚʽʪʴ ʤʨʽʷʪʠ. ɼʦʩʠʪʴ ʟʛʘʜʘʪʠ ʪʫʥʝʣʴ ʧʽʜ ʃʘ-

ʄʘʥʰʝʤ, 125 ï ʧʦʚʝʨʭʦʚʠʡ ʭʤʘʨʦʯʦʩ ʚ ʏʠʢʘʛʦ ʚʠʩʦʪʦʶ 610 ʤ, ʤʽʩʪ ʯʝʨʝʟ 

ʧʨʦʣʠʚ ɸʢʘʩʽ ʚ ʗʧʦʥʽʾ ʟ ʮʝʥʪʨʘʣʴʥʠʤ ʧʨʦʛʦʥʦʤ 1990 ʤ ʪʦʱʦ. 

...ʇʽʥʦʙʝʪʦʥ ʚʠʛʦʪʦʚʣʝʥʦ ʚ ʐʚʝʮʽʾ ʧʽʜ ʯʘʩ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ ʫ 1923 ʨ. ɺ 

ʟʚôʷʟʢʫ ʟ ʦʙʤʝʞʝʥʥʷʤ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʪʨʠʚʘʚ ʧʦʰʫʢ 

ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ ʧʦʻʜʥʫʚʘʚ ʙʠ ʚ ʩʦʙʽ ʧʦʟʠʪʠʚʥʽ ʷʢʦʩʪʽ ʜʝʨʝʚʘ, ʪʘʢʽ ʷʢ ʚʠʩʦʢʘ 

ʪʝʧʣʦʽʟʦʣʷʮʽʷ, ʥʘʪʫʨʘʣʴʥʽ ʽʥʛʨʝʜʽʻʥʪʠ, ʤʘʣʘ ʚʘʛʘ, ʣʝʛʢʦ ʧʽʜʜʘʚʘʚʩʷ ʦʙʨʦʙʮʽ, 

ʚʦʜʥʦʯʘʩ ʙʫʚ ʥʝ ʛʦʨʶʯʠʤ, ʥʝ ʛʥʠʚ. ɸʨʭʽʪʝʢʪʦʨ ɸʧʝʢʩ ɽʨʽʢʩʦʥ, ʱʦ ʧʨʘʮʶʚʘʚ ʚ 

ʤʽʩʪʝʯʢʫ ɯʢʩʭʘʣʪʩ, ʧʝʨʰʠʡ ʫ ʩʚʽʪʽ ʨʦʟʧʦʯʘʚ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ 

ʧʽʥʦʙʝʪʦʥʫ, ʦʬʽʮʽʡʥʦ ʟʘʨʝʻʩʪʨʫʚʘʚ ʤʘʪʝʨʽʘʣ ʧʽʜ ʥʘʟʚʦʶ ĂYtohgò. 

...ʌʽʙʨʦʙʝʪʦʥʠ ʥʘ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʚʦʣʦʢʥʘʭ ʨʦʟʨʦʙʣʝʥʽ ʚ ʽʥʞʝʥʝʨʥʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ ʘʨʤʽʾ  ʉʐɸ ʽ ʧʦʯʘʪʢʦʚʦ ʧʨʠʟʥʘʯʘʣʠʩʴ ʜʣʷ ʟʘʭʠʩʥʠʭ ʦʙʦʣʦʥʦʢ ʧʘʣʴ, ʘ 

ʪʘʢʦʞ ʙʝʪʦʥʥʠʭ ʧʣʠʪ ʧʦʢʨʠʪʪʽʚ. ʅʘ ʮʝʡ ʯʘʩ ʚʦʣʦʢʥʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ 

ʢʦʥʩʪʨʫʢʮʽʡʥʦʤʫ ʙʝʪʦʥʽ ʜʣʷ ʤʦʨʩʴʢʠʭ ʩʧʦʨʫʜ (ʫʢʨʽʧʣʝʥʴ), ʤʦʩʪʽʚ ʪʘ ʚʦʜʦʩʭʦʚʠʱ, 

ʘ ʪʘʢʦʞ ʫ ʟʙʽʨʥʦʤʫ ʙʝʪʦʥʽ ʪʘ ʪʦʨʢʨʝʪʙʝʪʦʥʽ. ʅʦʚʽ ʨʦʟʨʦʙʢʠ ʚʢʣʶʯʘʶʪʴ 

ʘʥʪʠʙʘʢʪʝʨʽʘʣʴʥʠʡ ʙʝʪʦʥ, Ăʪʦʥʢʠʡò ʙʝʪʦʥ ʜʣʷ ʧʦʢʨʠʪʪʷ ʘʩʬʘʣʴʪʦʚʘʥʠʭ ʜʦʨʽʛ, 

Ăʰʦʨʩʪʢʠʡò ʙʝʪʦʥ ʟ ʦʛʦʣʝʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ ʪʘ ʙʝʪʦʥ ʽʟ ʥʠʟʴʢʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ 

ʚʠʙʫʭʦʚʦʛʦ ʚʽʜʢʦʣʶʚʘʥʥʷ ʧʨʠ ʜʽʾ ʚʦʛʥʶ. 
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ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʑʦ ʪʘʢʝ ʙʝʪʦʥ ʽ ʟ ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʡʦʛʦ ʚʠʛʦʪʦʚʣʷʶʪʴ? 

2. ɼʘʡʪʝ ʢʣʘʩʠʬʽʢʘʮʽʶ ʙʝʪʦʥʽʚ. 

3. ʅʘʟʚʽʪʴ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʪʦʥʽʚ ʫ ʙʫʜʽʚʥʠʮʪʚʽ. 

4. ʗʢ ʚʠʟʥʘʯʠʪʠ ʨʫʭʣʠʚʽʩʪʴ ʽ ʞʦʨʩʪʢʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ? 

5. ʗʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ? 

6. ɿʘ ʷʢʦʶ ʩʭʝʤʦʶ ʨʦʟʨʘʭʦʚʫʶʪʴ ʩʢʣʘʜ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ? 

7. ʆʧʠʰʽʪʴ ʪʝʭʥʽʯʥʫ ʩʭʝʤʫ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ. 

8. ʗʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʝʪʦʥʫʚʘʥʥʷ ʚʟʠʤʢʫ? 

9. ʇʝʨʝʣʽʯʽʪʴ ʨʽʟʥʦʚʠʜʠ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ. 

10. ʗʢʽ ʚʠ ʟʥʘʻʪʝ ʨʽʟʥʦʚʠʜʠ ʩʧʝʮʽʘʣʴʥʠʭ ʙʝʪʦʥʽʚ? 

11. ʗʢʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ? 

ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

Vɯɯɯ. 1 (ʩʠʨʦʚʠʥʘ) 

 

ɯ. ʆʩʥʦʚʥʠʤ ʘʢʪʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʝʪʦʥʫ ʻ: 

1). ʱʝʙʽʥʴ;   

2). ʧʽʩʦʢ;   

3). ʮʝʤʝʥʪ;   

4). ʜʦʙʘʚʢʠ. 

ɯɯ. ɺʤʽʩʪ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʠʥʦʢ ʫ ʧʽʩʢʫ ʜʣʷ ʙʝʪʦʥʫ ʧʦʚʠʥʝʥ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ: 

1). 3 % ʟʘ ʤʘʩʦʶ;  2). 5 % ʟʘ ʤʘʩʦʶ;  3). 1 % ʟʘ ʤʘʩʦʶ. 

ɯɯɯ. ʗʢʱʦ ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʽ ʧʽʩʢʫ ʜʦʨʽʚʥʶʻ 2,1, ʪʦ ʮʝ ʙʫʜʝ ʧʽʩʦʢ: 

1). ʢʨʫʧʥʠʡ;  2). ʩʝʨʝʜʥʽʡ;  3). ʤʽʣʢʠʡ. 

IV. ɼʣʷ ʜʨʽʙʥʦʛʦ ʧʽʩʢʫ ʤʦʜʫʣʴ ʢʨʫʧʥʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ  ʚ ʤʝʞʘʭ: 

1). 1,5...2,0;   2). 2,1...2,5;   3). 1,0...1,5. 

V. ɻʨʘʚʽʡ ʜʣʷ ʙʝʪʦʥʫ ʤʘʻ ʢʨʫʧʥʽʩʪʴ: 

1). 0,16...5 ʤʤ;  2). 5...70 ʤʤ;  3). 15...70 ʤʤ. 

VI. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʫʭʣʠʚʦʩʪʽ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʚʚʦʜʷʪʴ: 

1). ʣʽʛʥʦʩʫʣʴʬʦʥʘʪ;  

2). ʭʣʦʨʠʜ ʢʘʣʴʮʽʶ;  

3). ʭʣʦʨʠʜ ʥʘʪʨʽʶ. 

VII. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʽʥʦʙʝʪʦʥʫ ʥʝʦʙʭʽʜʥʽ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: 

1). ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ ʽ ʛʽʜʨʦʣʽʟʦʚʘʥʘ ʢʨʦʚ; 

2). ʮʝʤʝʥʪʥʦ-ʚʘʧʥʷʥʠʡ ʨʦʟʯʠʥ ʽ ʘʣʶʤʽʥʽʻʚʘ ʧʫʜʨʘ; 

3). ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ ʽ ʢʝʨʘʤʟʠʪ. 

VIII. ʇʨʠʩʢʦʨʶʚʘʯʽ ʪʚʝʨʜʽʥʥʷ ʜʣʷ ʙʝʪʦʥʫ: 

1). ʣʽʛʥʦʩʫʣʴʬʦʥʘʪ; 2). ʧʦʪʘʰ;  3). ʢʨʝʤʥʽʡʦʨʛʘʥʽʯʥʽ ʨʽʜʠʥʠ. 
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IX. ʗʢʱʦ ʫ ʧʽʩʢʫ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʝʪʦʥʫ ʟʥʘʭʦʜʷʪʴʩʷ ʛʣʠʥʠʩʪʽ ʯʘʩʪʠʥʢʠ 6 %, 

ʪʦ ʪʘʢʠʡ ʧʽʩʦʢ: 

1). ʥʝʦʙʭʽʜʥʦ ʧʨʦʩʽʷʪʠ; 

2). ʥʝʦʙʭʽʜʥʦ ʧʨʦʤʠʪʠ; 

3). ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʙʝʪʦʥʫ. 

ʍ. ʂʝʨʘʤʟʠʪʦʚʠʡ ʛʨʘʚʽʡ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ: 

1). ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ; 

2). ʣʝʛʢʦʛʦ ʙʝʪʦʥʫ ʥʘ ʧʦʨʠʩʪʠʭ ʟʘʧʦʚʥʶʚʘʯʘʭ; 

3). ʧʽʥʦʙʝʪʦʥʫ. 

 

Vɯɯɯ. 2.(ʚʠʨʦʙʥʠʮʪʚʦ) 

 

ɯ. ʑʦʙ ʧʨʠʛʦʪʫʚʘʪʠ ʚʘʞʢʠʡ ʙʝʪʦʥ ʥʝʦʙʭʽʜʥʽ ʢʦʤʧʦʥʝʥʪʠ: 

1). ʮʝʤʝʥʪ, ʚʦʜʘ, ʧʽʩʦʢ, ʛʨʘʥʽʪʥʠʡ ʱʝʙʽʥʴ; 

2). ʮʝʤʝʥʪ, ʚʦʜʘ, ʧʽʩʦʢ, ʢʝʨʘʤʟʠʪʦʚʠʡ ʱʝʙʽʥʴ; 

3). ʮʝʤʝʥʪ, ʚʦʜʘ, ʤʠʣʦʥʘʬʪ, ʧʽʩʦʢ. 

4). ʮʝʤʝʥʪ, ʚʦʜʘ, ʧʝʨʣʽʪ. 

ɯɯ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʽʥʦʙʝʪʦʥʫ ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ ʜʦʙʘʚʢʫ: 

1). ʘʣʶʤʽʥʽʻʚʦʾ ʧʫʜʨʠ; 

2). ʢʣʝʻʢʘʥʽʬʦʣʴʥʦʾ ʩʫʤʽʰʽ; 

3). ʭʣʦʨʠʜʫ ʢʘʣʴʮʽʶ; 

4). ʧʦʪʘʰʫ. 

ɯɯɯ. ʗʢʱʦ ʚʚʝʩʪʠ ʚ ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ ʘʣʶʤʽʥʽʻʚʫ ʧʫʜʨʫ ʪʦ ʦʪʨʠʤʘʻʤʦ: 

1). ʧʽʥʦʙʝʪʦʥ;   

2). ʛʘʟʦʙʝʪʦʥ;   

3). ʢʝʨʘʤʟʠʪʦʙʝʪʦʥ. 

IV. ʇʨʠ ʧʨʠʛʦʪʫʚʘʥʥʽ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʮʝʤʝʥʪ ʜʦʟʫʶʪʴ ʟ ʪʦʯʥʽʩʪʶ: 

1). ʜʦ 2 %;    

2). ʜʦ 5 %;    

3). ʜʦ 1 %. 

V. ʏʘʩ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ ʫ ʙʘʨʘʙʘʥʽ ʙʝʪʦʥʦʟʤʽʰʫʚʘʯʘ ʤʦʞʝ 

ʙʫʪʠ: 

1). 1 ʭʚ;   

2). 1 ʛʦʜ.;   

3). 45 ʭʚ. 

VI. ɼʣʷ ʥʘʜʘʥʥʷ ʱʽʣʴʥʦʩʪʽ ʽ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʚ ʧʨʦʮʝʩʽ ʫʢʣʘʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ: 

1). ʚʠʩʫʰʫʚʘʪʠ;  

2). ʚʽʙʨʫʚʘʪʠ;  

3). ʟʤʦʯʫʚʘʪʠ. 

VII. ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ, ʥʝʦʙʭʽʜʥʦ: 

1). ʧʦʣʠʚʘʪʠ ʯʝʨʝʟ 10 ʛʦʜʠʥ ʧʽʩʣʷ ʙʝʪʦʥʫʚʘʥʥʷ; 

2). ʧʦʣʠʚʘʪʠ ʯʝʨʝʟ 10 ʭʚʠʣʠʥ ʧʽʩʣʷ ʙʝʪʦʥʫʚʘʥʥʷ; 

3). ʚʠʩʫʰʫʚʘʪʠ; 

4). ʟʘʤʦʨʦʞʫʚʘʪʠ; 
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5).ʥʝ ʨʦʙʠʪʠ ʥʽʯʦʛʦ. 

VIII. ʊʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ ʩʧʦʚʽʣʴʥʶʻʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ: 

1). 20...30 Áʉ;  2). 5...10 Áʉ;  3). 10...20 Áʉ. 

IV. ʗʢʱʦ ʟʤʽʰʘʪʠ ʮʝʤʝʥʪʥʠʡ ʨʦʟʯʠʥ ʟ ʨʦʟʯʠʥʦʤ ʩʘʧʦʥʽʥʫ ʪʦ ʦʪʨʠʤʘʻʤʦ: 

1). ʧʽʥʦʙʝʪʦʥ; 2). ʛʘʟʦʙʝʪʦʥ; 3). ʛʘʟʦʩʠʣʽʢʘʪ. 

ʍ. ʑʦʙ ʧʨʠʛʦʪʫʚʘʪʠ ʙʝʪʦʥʥʫ ʩʫʤʽʰ ʩʢʣʘʜʫ 1 : 2 : 4, ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ: 

1) ʮʝʤʝʥʪʫ ï 1 ʯʘʩʪʠʥʫ; ʱʝʙʝʥʶ ï 2 ʯʘʩʪʠʥʠ; ʧʽʩʢʫ ï 4 ʯʘʩʪʠʥʠ. 

2) ʧʽʩʢʫ ï 1 ʯʘʩʪʠʥʫ; ʮʝʤʝʥʪʫ ï 2 ʯʘʩʪʠʥʠ; ʱʝʙʝʥʶ ï 4 ʯʘʩʪʠʥʠ. 

3) ʮʝʤʝʥʪʫ ï 1 ʯʘʩʪʠʥʫ; ʧʽʩʢʫ ï 2 ʯʘʩʪʠʥʠ; ʱʝʙʝʥʶ ï 4 ʯʘʩʪʠʥʠ. 

 

Vɯɯɯ.3. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ. ʈʫʭʦʤʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ ʚʠʟʥʘʯʘʶʪʴ: 

1) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʥʫʩʘ ʚ ʩʝʢʫʥʜʘʭ; 

2) ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʦʛʦ ʢʦʥʫʩʘ ʚ ʩʤ; 

3) ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ɺʽʢʘ ʚ ʩʤ; 

4) ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʩʢʦʟʠʤʝʪʨʘ ʚ ʩʝʢʫʥʜʘʭ. 

ɯɯ. ɼʣʷ ʟʤʽʥʠ ʨʫʭʣʠʚʦʩʪʽ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʥʝ ʟʤʽʥʶʶʯʠ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ 

ʥʝʦʙʭʽʜʥʦ: 

1) ʚʚʝʩʪʠ ʣʽʛʥʦʩʫʣʴʬʘʪ;   2) ʜʦʙʘʚʠʪʠ ʚʦʜʠ. 

ɯɯɯ. ʗʢ ʟʤʽʥʠʪʴʩʷ ʨʫʭʣʠʚʽʩʪʴ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʷʢʱʦ ʢʽʣʴʢʽʩʪʴ ʧʽʩʢʫ ʟʙʽʣʴʰʠʪʠ 

ʟʛʽʜʥʦ ʨʦʟʨʘʭʫʥʢʫ: 

1) ʥʝ ʟʤʽʥʠʪʴʩʷ;  2) ʟʤʝʥʰʠʪʴʩʷ;  3) ʟʙʽʣʴʰʠʪʴʩʷ. 

IV. ʉʪʘʥʜʘʨʪʥʽ ʟʨʘʟʢʠ ʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʧʽʩʣʷ 28 ʜʥʽʚ ʪʚʝʨʜʽʥʥʷ ʚʠʧʨʦʙʫʚʘʣʠ ʥʘ 

ʩʪʠʩʢ, ʨʫʡʥʽʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 500 ʢʅ. ʗʢʠʡ ʢʣʘʩ ʙʝʪʦʥʫ? 

1). ɺ15;  2). ɺ50;  3). ɺ150;  4). ɺ500. 

V. ʗʢ ʚʠʟʥʘʯʠʪʠ ʢʣʘʩ ʙʝʪʦʥʫ ʟʘ ʤʽʮʥʽʩʪʶ ʚ ʣʘʙʦʨʘʪʦʨʽʾ? 

1). ʟʘ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʯʝʨʝʟ 28 ʜʽʙ; 

2). ʟʘ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʯʝʨʝʟ 14 ʜʽʙ; 

3). ʟʘ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ ʯʝʨʝʟ 28 ʜʽʙ; 

4). ʟʘ ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ ʯʝʨʝʟ 14 ʜʽʙ; 

VI. ʗʢʽ ʨʦʟʤʽʨʠ ʝʪʘʣʦʥʥʦʛʦ ʟʨʘʟʢʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʙʝʪʦʥʫ ʥʘ ʤʽʮʥʽʩʪʴ: 

1). ʢʫʙ ʟʽ ʩʪʦʨʦʥʦʶ 10 ʩʤ;  

2). ʢʫʙ ʟʽ ʩʪʦʨʦʥʦʶ 15 ʩʤ;  

3). ʙʘʣʦʯʢʘ 4Ĭ4Ĭ16 ʩʤ. 

VII. ɺʦʜʦʮʝʤʝʥʪʥʝ ʚʽʜʥʦʰʝʥʥʷ ʫ ʙʝʪʦʥʽ ʤʦʞʝ ʙʫʪʠ: 

1). 0,4...1;  2). 0,1...1;  3). 0,8...2;  4). 1...2,5. 

VIII. ʉʢʣʘʜ ʙʝʪʦʥʫ ʧʦʟʥʘʯʝʥʦ 1:2:4. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʧʦʢʘʟʘʥʦ ʯʠʩʣʦʤ Ă2ò? 

1). ʮʝʤʝʥʪ;  2). ʛʨʘʚʽʡ;  3). ʧʽʩʦʢ;  4). ʚʘʧʥʦ. 

IX. ʏʝʨʝʟ 7 ʜʥʽʚ ʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥ ʥʘʙʠʨʘʻ ʤʽʮʥʦʩʪʽ: 

1). 60...70 %;  2). 175 %;  3). 40 %;  4). 75 %. 

X. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʧʦʟʥʘʯʘʻ ʯʠʩʣʦ Ă1ò ʚ ʩʢʣʘʜʽ ʙʝʪʦʥʫ: 1 : 2 : 6? 

1). ʱʝʙʽʥʴ;  2). ʧʽʩʦʢ;  3). ʮʝʤʝʥʪ. 
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Vɯɯ.5. (ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

I. ʗʢʠʡ ʙʝʪʦʥ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʪʦʥʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ 

ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ? 

1) ʚʦʛʥʝʪʨʠʚʢʠʡ ʙʝʪʦʥ; 

2) ʧʽʥʦʙʝʪʦʥ; 

3) ʟʚʠʯʘʡʥʠʡ ʚʘʞʢʠʡ ʙʝʪʦʥ; 

4) ʧʝʨʣʽʪʦʙʝʪʦʥ. 

II. ɯʟ ʢʝʨʘʤʟʠʪʦʙʝʪʦʥʫ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ: 

1) ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʢʦʣʦʥʫ; 

2) ʩʪʽʥʦʚʫ ʧʘʥʝʣʴ; 

3) ʧʘʥʝʣʴ ʜʣʷ ʜʘʤʙʠ; 

4) ʧʣʠʪʠ ʜʣʷ ʧʽʜʣʦʛʠ ʮʝʭʫ. 

III. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ ʜʦʮʽʣʴʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ: 

1) ʚʘʞʢʠʡ ʙʝʪʦʥ ʥʘ ʧʣʘʩʪʠʬʽʢʦʚʘʥʦʤʫ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ; 

2) ʧʝʨʣʽʪʦʙʝʪʦʥ; 

3). ʚʘʞʢʠʡ ʙʝʪʦʥ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ; 

4). ʚʘʞʢʠʡ ʙʝʪʦʥ ʥʘ ʛʣʠʥʦʟʝʤʠʩʪʽʤ ʮʝʤʝʥʪʽ. 

IV. ɼʝʢʦʨʘʪʠʚʥʽ ʙʝʪʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ: 

1). ʙʽʣʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ; 

2). ʧʣʘʩʪʠʬʽʢʦʚʘʥʦʛʦ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ; 

3). ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʮʝʤʝʥʪʫ. 

V. ɼʣʷ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʙʝʪʦʥʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ: 

1). ʛʨʘʥʽʪʥʠʡ ʱʝʙʽʥʴ; 

2). ʢʝʨʘʤʟʠʪʦʚʠʡ ʱʝʙʽʥʴ; 

3). ʙʘʨʠʪʦʚʠʡ ʱʝʙʽʥʴ; 

4). ʙʘʟʘʣʴʪʦʚʠʡ ʱʝʙʽʥʴ. 

VI. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʨʦʟʽʡʥʦʩʪʽʡʢʠʭ ʧʽʜʣʦʛ ʢʨʘʱʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ: 

1) ʧʦʣʽʤʝʨʥʽ ʙʝʪʦʥʠ; 2) ʧʝʨʣʽʪʦʙʝʪʦʥʠ; 3) ʧʽʥʦʙʝʪʦʥʠ. 

VII. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʜʣʷ ʥʘʙʝʨʝʞʥʠʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʪʦʥ: 

1). ʧʝʨʣʽʪʦʙʝʪʦʥ; 2). ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ; 3). ʟʚʠʯʘʡʥʠʡ ʚʘʞʢʠʡ. 

VIII. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʜʝ ʥʝʦʙʭʽʜʥʦ ʰʚʠʜʢʠʡ ʥʘʙʽʨ 

ʤʽʮʥʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʪʦʥ ʥʘ ʦʩʥʦʚʽ ʮʝʤʝʥʪʫ: 

1). ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ; 2). ʰʣʘʢʦʚʦʛʦ; 3). ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ; 4). ʛʽʜʨʦʬʦʙʥʦʛʦ. 

IX. ʇʘʥʝʣʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ ʽʟ: 

1). ʰʣʘʢʦʙʝʪʦʥʫ; 

2). ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ ʙʝʪʦʥʫ; 

3). ʛʽʧʩʦʙʝʪʦʥʫ; 

4). ʧʣʘʩʪʙʝʪʦʥʫ. 

X. ʅʘ ʘʪʦʤʥʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʪʦʥʠ ʥʘ ʦʩʥʦʚʽ: 

1). ʙʘʨʠʪʦʚʦʛʦ ʱʝʙʝʥʶ; 

2). ʚʘʧʥʷʢʦʚʦʛʦ ʱʝʙʝʥʶ; 

3). ʢʝʨʘʤʟʠʪʦʚʦʛʦ ʱʝʙʝʥʶ; 

4). ʰʣʘʢʫ. 
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ʊʝʤʘ 9. ɹʋɼɯɺɽʃʔʅɯ ʈʆɿʏʀʅʀ 
 

 9.1 ɺʀɼʀ ɹʋɼɯɺɽʃʔʅʀʍ ʈʆɿʏʀʅɯɺ 

 

ɹʫʜʽʚʝʣʴʥʠʡ ʨʦʟʯʠʥ ð ʰʪʫʯʥʠʡ ʢʘʤʽʥʴ, ʱʦ ʻ ʧʨʦʜʫʢʪʦʤ ʟʘʪʚʝʨʜʽʥʥʷ 

ʨʦʟʯʠʥʥʦʾ ʩʫʤʽʰʽ. ʈʦʟʯʠʥʥʘ ʩʫʤʽʰ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ, ʚʦʜʠ, 

ʜʨʽʙʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ ʽ, ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʜʦʙʘʚʦʢ. ɹʫʜʽʚʝʣʴʥʠʡ ʨʦʟʯʠʥ ï ʮʝ 

ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʡ ʙʝʪʦʥ, ʪʦʤʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʧʨʠʪʘʤʘʥʥʽ ʙʝʪʦʥʘʤ, ʧʨʘʚʠʣʴʥʽ ʡ 

ʜʣʷ ʨʦʟʯʠʥʽʚ. 

ɹʫʜʽʚʝʣʴʥʽ ʨʦʟʯʠʥʠ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʚʠʜʦʤ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʤʠ, 

ʧʨʠʟʥʘʯʝʥʥʷʤ, ʤʽʮʥʽʩʪʶ, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ, ʩʝʨʝʜʥʴʦʶ ʛʫʩʪʠʥʦʶ, ʩʢʣʘʜʦʤ: 

 ʟʘ ʚʠʜʦʤ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ ʨʦʟʯʠʥʠ ʙʫʚʘʶʪʴ ʮʝʤʝʥʪʥʽ, ʚʘʧʥʷʥʽ, 

ʛʽʧʩʦʚʽ, ʮʝʤʝʥʪʥʦ-ʛʣʠʥʷʥʽ, ʮʝʤʝʥʪʥʦ-ʚʘʧʥʷʥʽ, ʚʘʧʥʷʥʦ-ʛʽʧʩʦʚʽ; 

 ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ï ʜʣʷ ʢʘʤôʷʥʦʾ ʢʣʘʜʢʠ ʪʘ ʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʦʧʦʨʷʜʞʫʚʘʣʴʥʽ, ʩʧʝʮʽʘʣʴʥʽ; 

 ʟʘ ʤʽʮʥʽʩʪʶ ʥʘ ʩʪʠʩʢ ï ʤʘʨʦʢ ʄ4, ʄ10, ʄ25, ʄ50, ʄ75, ʄ100, ʄ150 

ʄ200; 

 ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ï ʤʘʨʦʢ F10... F300; 

 ʟʘ ʩʝʨʝʜʥʴʦʶ ʛʫʩʪʠʥʦʶ ï ʚʘʞʢʽ ( ɟm >1500 ʢʛ/ʤ
3
) ʽ ʣʝʛʢʽ (ɟm ʜʦ 

1500 ʢʛ/ʤ
3
); 

 ʟʘ ʩʢʣʘʜʦʤ ï ʧʨʦʩʪʽ ʪʘ ʩʢʣʘʜʥʽ.  

ʉʢʣʘʜ ʨʦʟʯʠʥʫ ʧʦʟʥʘʯʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʦʙ'ʻʤʽʚ ʤʘʪʝʨʽʘʣʽʚ, ʙʝʨʫʯʠ 

ʚʠʪʨʘʪʫ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ ʟʘ ʦʜʠʥʠʮʶ. ʉʢʣʘʜ ʧʨʦʩʪʠʭ ʨʦʟʯʠʥʽʚ ʧʦʟʥʘʯʘʶʪʴ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 1 : ʍ, ʜʝ 1 ï ʯʘʩʪʠʥʘ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ, ʘ X ï ʯʘʩʪʠʥʘ 

ʜʨʽʙʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ. ʉʢʣʘʜ ʩʢʣʘʜʥʠʭ ʘʙʦ ʤʽʰʘʥʠʭ ʨʦʟʯʠʥʽʚ ï 1 : X : ʋ. ʜʝ 1 ï 

ʚʠʪʨʘʪʘ ʦʩʥʦʚʥʦʾ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ, X ï ʜʦʧʦʤʽʞʥʦʾ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ, ʘ ʋ ï 

ʜʨʽʙʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ. 

ɺʦʜʘ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʤʘʻ ʙʫʪʠ ʙʝʟ ʜʦʤʽʰʦʢ, ʷʢʽ ʤʦʞʫʪʴ 

ʩʧʨʠʯʠʥʠʪʠ ʢʦʨʦʟʽʶ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ; ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʧʠʪʥʫ 

ʚʦʜʫ. ɼʨʽʙʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ ʥʘʡʯʘʩʪʽʰʝ ʻ ʧʨʠʨʦʜʥʽ ʧʽʩʢʠ ʯʠ ʧʦʜʨʽʙʥʝʥʽ ʛʽʨʩʴʢʽ 

ʧʦʨʦʜʠ. ɯʟ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʘʚʦʢ ʫ ʨʦʟʯʠʥ ʚʚʦʜʷʪʴ ʛʣʠʥʫ, ʚʘʧʥʷʥʝ ʪʽʩʪʦ, ʜʽʘʪʦʤʽʪ, 

ʪʨʝʧʝʣ, ʤʝʣʝʥʽ ʰʣʘʢʠ, ʟʦʣʠ ʊɽʉ. ɼʦʙʘʚʢʠ ʧʽʜʚʠʱʫʶʪʴ ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʠʪʠ ʮʝʤʝʥʪ; ʧʦʣʝʛʰʫʶʪʴ ʫʢʣʘʜʢʫ ʨʦʟʯʠʥʫ 

ʇʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ (ʦʤʠʣʝʥʠʡ ʜʝʨʝʚʥʠʡ ʧʝʢ, ʢʘʥʽʬʦʣʴʥʝ ʤʠʣʦ, 

ʤʠʣʦʥʘʬʪ, ʘʩʠʜʦʣ) ʪʘʢʦʞ ʧʦʣʽʧʰʫʶʪʴ ʫʢʣʘʜʘʣʴʥʽʩʪʴ, ʧʽʜʚʠɦʫʶʪʴ 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʟʥʠʞʫʶʪʴ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ʨʦʟʯʠʥʽʚ. ʗʢʱʦ ʨʦʟʯʠʥ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʟʠʤʢʫ, ʪʦ ʜʦ ʡʦʛʦ ʩʢʣʘʜʫ ʚʚʦʜʷʪʴ ʧʨʠʩʢʦʨʶʚʘʯʽ ʪʚʝʨʜʽʥʥʷ 

(ʭʣʦʨʠʜ ʢʘʣʴʮʽʶ, ʭʣʦʨʠʜ ʥʘʪʨʽʶ ʪʦʱʦ). 

 

 9.2 ɺʃɸʉʊʀɺʆʉʊɯ ʈʆɿʏʀʅʆɺʆɰ ʉʋʄɯʐɯ. 

 

ʆʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʨʦʟʯʠʥʦʚʦ ʾʩʫʤʽʰʽ ʻ ʣʝʛʢʦʫʢʣʘʜʘʣʴʥʽʩʪʴ, ʷʢʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʫʭʣʠʚʦʩʪʽ ʽ ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ. 
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ʈʫʭʣʠʚʽʩʪʴ ʨʦʟʯʠʥʦʚʦ ʾʩʫʤʽʰʽ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʣʝʛʢʦ ʫʢʣʘʜʘʪʠʩʷ ʧʦ ʧʦʚʝʨʭʥʽ 

ʢʘʤʝʥʶ ʨʽʚʥʠʤ ʰʘʨʦʤ. ʉʪʫʧʽʥʴ ʨʫʭʣʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥʜʘʨʪʥʠʤ ʢʦʥʫʩʦʤ 

(ʨʠʩ. 9.2) ʤʘʩʦʶ 300 ʛ. ʂʦʥʫʩ ʟʘʥʫʨʶʻʪʴʩʷ ʚ ʨʦʟʯʠʥʥʫ ʩʫʤʽʰ ʥʘ ʜʝʷʢʫ ʛʣʠʙʠʥʫ, 

ʱʦ ʻ ʧʦʢʘʟʥʠʢʦʤ ʨʫʭʣʠʚʦʩʪʽ (ʦʩʘʜʢʘ ʢʦʥʫʩʘ), ʷʢʫ ʚʠʟʥʘʯʘʶʪʴ ʫ ʩʘʥʪʠʤʝʪʨʘʭ. 

ʈʫʭʣʠʚʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʭʽʜʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ. ʑʦʙ ʧʽʜʚʠʱʠʪʠ ʨʫʭʣʠʚʽʩʪʴ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ, ʜʦ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ 

ʚʚʦʜʷʪʴ ʧʣʘʩʪʠʬʽʢʫʶʯʽ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ. ʈʫʭʣʠʚʽʩʪʴ ʟʘʜʘʶʪʴ ʟʘ 

ʚʠʜʦʤ ʽ ʧʨʠʟʥʘʯʝʥʥʷʤ ʨʦʟʯʠʥʫ, ʚʦʥʘ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ 3...14 ʩʤ. 

 

 
 

 

ʈʠʩ.9.2 ʉʪʘʥʜʘʨʪʥʠʡ ʢʦʥʫʩ:          

1 ï ʨʫʭʦʤʠʡ ʩʪʝʨʞʝʥʴ ʟ ʢʦʥʫʩʦʤ; 

2 ï ʣʽʥʽʡʢʘ ʟ ʧʦʜʽʣʢʘʤʠ;  

3 ï ʰʪʘʪʠʚ; 4 ï ʧʦʩʫʜ ʜʣʷ 

ʨʦʟʯʠʥʦʚʦʾ ʩʫʤʽʰʽ. 

 

 

 

ɺʦʜʦʫʪʨʠʤʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʚʧʣʠʚʘʻ ʥʘ ʟʜʘʪʥʽʩʪʴ ʨʦʟʯʠʥʦʚʦ ʾʩʫʤʽʰʽ ʥʝ 

ʨʦʟʰʘʨʦʚʫʚʘʪʠʩʷ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɺʦʜʦʫʪʨʠʤʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʠʭʽʜʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʷʚʥʦʩʪʽ ʜʦʙʘʚʦʢ ʫ ʩʢʣʘʜʽ 

ʨʦʟʯʠʥʫ, ʚʠʜʫ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ. ʗʢʱʦ ʥʘ ʧʦʚʝʨʭʥʽ ʨʦʟʯʠʥʫ ʯʝʨʝʟ 10...15 ʭʚ. 

ʟôʷʚʣʷʻʪʴʩʷ ʚʦʜʘ, ʪʦ ʚʦʜʦʫʪʨʠʤʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʥʠʟʴʢʘ: ʜʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ 

ʧʦʪʨʽʙʥʦ ʚʚʝʩʪʠ ʧʦʚʝʨʭʥʝʚʦ-ʘʢʪʠʚʥʽ ʜʦʙʘʚʢʠ ʘʙʦ ʜʦʜʘʪʠ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ. 

ʇʨʠ ʨʦʙʦʪʽ ʟ ʨʦʟʯʠʥʦʤ ʧʦʪʨʽʙʥʦ ʟʚʦʣʦʞʫʚʘʪʠ ʦʩʥʦʚʫ, ʥʘ ʷʢʫ ʚʽʥ ʙʫʜʝ 

ʫʢʣʘʜʘʪʠʩʷ (ʢʘʤʝʥʽ, ʧʣʠʪʢʠ ʪʦʱʦ).  

 

 9.3 ɺʃɸʉʊʀɺʆʉʊɯ ʈʆɿʏʀʅʋ. ʄɯʎʅɯʉʊʔ ʈʆɿʏʀʅʋ 

 

ʄʽʮʥʽʩʪʴ ʨʦʟʯʠʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʩʪʽ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ, 

ʚʦʜʦʮʝʤʝʥʪʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ, ʫʤʦʚ ʽ ʯʘʩʫ ʪʚʝʨʜʽʥʥʷ. ʄʽʮʥʽʩʪʴ ʨʦʟʯʠʥʫ, ʱʦ 

ʫʢʣʘʜʘʻʪʴʩʷ ʥʘ ʱʽʣʴʥʫ ʦʩʥʦʚʫ, 

 Rʈ = 0,25Rʎ(ʎ/ɺ - 0.4), 
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Rʎ ï ʘʢʪʠʚʥʽʩʪʴ ʮʝʤʝʥʪʫ, ʄʇʘĬ10;  

ʎ/ɺ ʮʝʤʝʥʪʥʦ-ʚʦʜʥʝ ʚʽʜʥʦʰʝʥʥʷ ʨʦʟʯʠʥʫ. 

ʗʢʱʦ ʦʩʥʦʚʘ ʧʦʨʠʩʪʘ, ʪʦ ʤʽʮʥʽʩʪʴ ʟʨʦʩʪʘʻ ʧʨʠʙʣʠʟʥʦ ʫ 1,5 ʨʘʟʠ. ʄʽʮʥʽʩʪʴ 

ʨʦʟʯʠʥʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʚʠʪʨʘʪʦʶ ʮʝʤʝʥʪʫ ʪʘ ʷʢʽʩʪʶ ʧʽʩʢʫ: 

Rʈ =kRʎ (ʎ-0,05) +4, 

ʜʝ k ï ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʷʢʦʩʪʽ ʧʽʩʢʫ (ʜʣʷ ʜʨʽʙʥʦʛʦ k=1,4; 

ʩʝʨʝʜʥʴʦʾ ʢʨʫʧʥʦʩʪʽ ï 1,8; ʢʨʫʧʥʦʛʦ ï 2,2);  

ʎ ï ʚʠʪʨʘʪʘ ʮʝʤʝʥʪʫ ʚ ʪʦʥʥʘʭ ʥʘ 1 ʤ
3
 ʧʽʩʢʫ. 

ʄʽʮʥʽʩʪʴ ʨʦʟʯʠʥʫ ʪʘʢʦʞ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ 

   Rʈ = k1 RʎQʎ , 

ʜʝ k1=1 ʜʣʷ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ ʽ 0,88 ʜʣʷ ʰʣʘʢʦʚʦʛʦ ʽ ʧʫʮʦʣʘʥʦʚʦʛʦ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ; Qʎ ï ʚʠʪʨʘʪʘ ʮʝʤʝʥʪʫ ʚ ʪʦʥʥʘʭ ʥʘ 1 ʤ
3
 ʧʽʩʢʫ. 

ʄʽʮʥʽʩʪʴ ʨʦʟʯʠʥʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʨʢʦʶ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʥʠʮʝʶ 

ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ ʢʫʙʠʢʘ ʨʦʟʤʽʨʦʤ 70,7Ĭ70,7Ĭ70,7 ʤʤ ʘʙʦ ʙʘʣʦʯʢʠ 

40Ĭ40Ĭ160 ʤʤ, ʚʠʧʨʦʙʦʚʫʚʘʥʠʭ ʯʝʨʝʟ 28 ʜʽʙ ʪʚʝʨʜʽʥʥʷ ʫ ʩʪʘʥʜʘʨʪʥʠʭ ʫʤʦʚʘʭ. 

& ! ʇʨʠʢʣʘʜ. ɺʠʟʥʘʯʠʪʠ ʤʘʨʢʫ ʨʦʟʯʠʥʫ, ʷʢʱʦ ʟʨʘʟʦʢ ï ʩʪʘʥʜʘʨʪʥʠʡ 

ʢʫʙʠʢ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʟʨʫʡʥʦʚʘʥʦ ʩʠʣʦʶ 50 ʢʅ.  

ʈʦʟʚôʷʟʘʥʥʷ. 

 

Rʩʪ=ʈ/S=50000/(70,7Ĭ70,7)=10ʄʇʘ 

ʄʘʨʢʘ ʨʦʟʯʠʥʫ 10 ʄʇʘ Ĭ 10 ,    ʄ100 

 

 9.4 ʈʆɿʏʀʅ ɼʃʗ ʂʃɸɼʂʀ ʉʊɯʅ  ʊɸ ʄʆʅʊɸɾʋ ʂʆʅʉʊʈʋʂʎɯʁ 

ɹʋɼɯɺɽʃʔ 

 

ɼʣʷ ʢʣʘʜʢʠ ʩʪʽʥ ʪʘ ʤʦʥʪʘʞʫ ʢʦʥʩʪʨʫʢʮʽʡ ʙʫʜʽʚʝʣʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʟʘ 

ʩʢʣʘʜʦʤ ʨʦʟʯʠʥʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʤʦʛʘʤʠ ʜʦ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ. 

ʄʫʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʜʣʷ ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ, ʢʣʘʜʢʠ ʥʠʞʯʝ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʦʛʦ 

ʰʘʨʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʦʩʥʦʚʽ ʮʝʤʝʥʪʫ. ɼʣʷ ʟʚʝʜʝʥʥʷ ʥʘʟʝʤʥʠʭ ʯʘʩʪʠʥ ʙʫʜʽʚʝʣʴ, 

ʱʦ ʟʘʟʥʘʶʪʴ ʥʝʚʝʣʠʢʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʘʧʥʷʥʽ ʨʦʟʯʠʥʠ, ʽ ʚ 

ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʮʝʤʝʥʪʥʦ-ʚʘʧʥʷʥʽ ʪʘ ʮʝʤʝʥʪʥʦ-ʛʣʠʥʷʥʽ ʨʦʟʯʠʥʠ. 

ʉʢʣʘʜ ʨʦʟʯʠʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʉʅʠʇ 3.03.01-87 Ăʅʝʩʫʱʠʝ ʠ ʦʛʨʘʞʜʘʶʱʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠò (ʪʘʙʣ. 9.4).  

ʈʫʭʣʠʚʽʩʪʴ ʤʫʨʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ ʤʝʪʦʜʦʤ ʫʢʣʘʜʘʥʥʷ 

ʙʝʨʫʪʴ ʪʘʢʦʶ: ʜʣʷ ʢʣʘʜʢʠ ʽʟ ʱʽʣʴʥʠʭ ʢʘʤʝʥʽʚ ʪʘ ʮʝʛʣʠ ï 9...13 ʩʤ, ʽʟ ʢʝʨʘʤʽʯʥʠʭ 

ʢʘʤʝʥʽʚ ʽ ʧʦʨʦʞʥʠʩʪʦʾ ʮʝʛʣʠ ï 7...8 ʩʤ, ʜʣʷ ʙʫʪʦʚʦʾ ʢʣʘʜʢʠ ï 4...6 ʩʤ. ʋ ʨʦʟʯʠʥʠ, 

ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʟʠʤʢʫ, ʚʚʦʜʷʪʴ ʭʽʤʽʯʥʽ ʜʦʙʘʚʢʠ, ʷʢʽ ʟʥʠʞʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʟʘʤʝʨʟʘʥʥʷ ʚʦʜʠ (ʥʽʪʨʽʪ ʥʘʪʨʽʶ ʪʦʱʦ). 
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ʊʘʙʣʠʮʷ 9.4 

ʉʢʣʘʜ ʨʦʟʯʠʥʫ ʜʣʷ ʢʣʘʜʢʠ 

ʄʘʨʢʘ 

ʮʝʤʝʥʪʫ 

ʉʢʣʘʜ ʟʘ ʦʙôʻʤʦʤ ʜʣʷ ʨʦʟʯʠʥʫ ʤʘʨʢʠ 

100 75 50 25 

ʎʝʤʝʥʪʥʦ-ʛʣʠʥʷʥʠʡ, ʮʝʤʝʥʪʥʦ-ʚʘʧʥʷʥʠʡ 

500 

400 

300 

200 

1 : 0,5 : 5,5 

1 : 0,4 : 4,5 

1 : 0,2 : 3,5 

ï 

1 : 0,8 : 7,0 

1 : 0,5 : 5,5 

1 : 0,3 : 4,0 

1 : 0,1 : 2,6 

ï 

1 : 0,9 : 8 

1 : 0,6 : 6 

1 : 0,3 : 4 

ï 

ï 

1 : 0,4 : 10 

1 : 0,8 : 7,0 

  ʎʝʤʝʥʪʥʠʡ   

500 

400 

300 

200 

1 : 5,5 

1 : 4,5 

1 : 3,0 

ï 

1 : 6,0 

1 : 5,5 

1 : 4,0 

1 : 2,5 

ï 

ï 

1 : 6 

1 : 4 

ï 

ï 

ï 

ï 

 

 

 9.5 ʆʇʆʈʗɼɾʋɺɸʃʔʅɯ ʈʆɿʏʀʅʀ 

 

ʆʧʦʨʷʜʞʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʰʪʫʢʘʪʫʨʥʽ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽ. 

ʐʪʫʢʘʪʫʨʥʽ ʨʦʟʯʠʥʠ ʛʦʪʫʶʪʴ ʥʘ ʮʝʤʝʥʪʘʭ, ʮʝʤʝʥʪʥʦ-ʚʘʧʥʷʥʠʭ, ʚʘʧʥʷʥʦ-

ʛʽʧʩʦʚʠʭ, ʚʘʧʥʷʥʠʭ ʪʘ ʛʽʧʩʦʚʠʭ ʚ'ʷʞʫʯʠʭ ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʰʪʫʢʘʪʫʨʥʠʭ 

ʨʦʟʯʠʥʽʚ ï ʥʝʦʙʭʽʜʥʘ ʨʫʭʣʠʚʽʩʪʴ, ʜʦʙʨʝ ʟʯʝʧʣʝʥʥʷ ʟ ʦʩʥʦʚʦʶ. ʈʫʭʣʠʚʽʩʪʴ 

ʯʘʩʪʢʦʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʥʘʥʝʩʝʥʥʷ ʰʪʫʢʘʪʫʨʢʠ: ʧʨʠ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ 

ʥʘʥʝʩʝʥʽʡ ʧʽʜʛʦʪʦʚʯʦʛʦ ʰʘʨʫ ʨʫʭʣʠʚʽʩʪʴ ʨʦʟʯʠʥʫ 6...10 ʩʤ, ʘ ʧʨʠ ʨʫʯʥʦʤʫ ï 

8...12 ʩʤ. ɼʣʷ ʦʟʜʦʙʣʶʚʘʣʴʥʦʛʦ ʰʘʨʫ ʨʫʭʣʠʚʽʩʪʴ ʨʦʟʯʠʥʫ 8...12 ʩʤ. 

ɺʠʙʽʨ ʚ'ʷʞʫʯʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʩʥʦʚʠ, ʥʘ ʷʢʫ ʚʦʥʠ 

ʥʘʥʦʩʷʪʴʩʷ. ʎʝʤʝʥʪʥʽ ʪʘ ʮʝʤʝʥʪʥʦ-ʚʘʧʥʷʥʽ ʨʦʟʯʠʥʠ ʧʨʠ ʟʥʘʯʝʥʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ 

ʧʦʚʝʨʭʦʥʴ ʪʘ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ, 

ʨʦʟʯʠʥʠ  ʟ ʛʽʧʩʦʤ ʜʣʷ  ʧʦʚʝʨʭʦʥʴ, ʦɦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʥʠʟʴʢʦʾ ʪʘ 

ʥʦʨʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ. 

ɼʝʢʦʨʘʪʠʚʥʽ ʨʦʟʯʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʙʽʣʦʤʫ ʪʘ ʢʦʣʴʦʨʦʚʠʭ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʘʭ, ʚʘʧʥʽ ʪʘ ʢʦʣʴʦʨʦʚʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ ʽʟ ʚʚʝʜʝʥʥʷʤ ʨʽʟʥʠʭ 

ʧʽʛʤʝʥʪʽʚ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʜʣʷ ʦʧʦʨʷʜʞʫʚʘʥʥʷ ʣʠʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʽʥʦʚʠʭ 

ʧʘʥʝʣʝʡ, ʚʝʣʠʢʠʭ ʩʪʽʥʦʚʠʭ ʙʣʦʢʽʚ, ʬʘʩʘʜʽʚ. ʂʦʣʴʦʨʦʚʽ ʚʘʧʥʷʥʦ-ʧʽʱʘʥʽ ʨʦʟʯʠʥʠ 

ʛʦʪʫʶʪʴ ʟ ʚʘʧʥʷʥʦʛʦ ʪʽʩʪʘ (10 ʯʘʩʪʠʥ), ʮʝʤʝʥʪʫ (1 ʯʘʩʪʠʥʘ), ʧʽʩʢʫ (30 ʯʘʩʪʠʥ) ʽ 

ʙʘʨʚʥʠʢʽʚ. 

ʉʢʣʘʜ ʪʝʨʘʟʠʪʦʚʠʭ ʨʦʟʯʠʥʽʚ ï ʮʝʤʝʥʪ (1...2 ʯʘʩʪʠʥʠ), ʚʘʧʥʦ (3...6 ʯʘʩʪʠʥ), 

ʧʽʩʦʢ (4...10 ʯʘʩʪʠʥ), ʩʣʶʜʘ, ʤʘʨʤʫʨʦʚʘ ʢʨʦʰʢʘ ʽ ʧʽʛʤʝʥʪʠ. ʂʘʤ'ʷʥʽ ʰʪʫʢʘʪʫʨʢʠ, 

ʱʦ ʽʤʽʪʫʶʪʴ ʛʽʨʩʴʢʽ ʧʦʨʦʜʠ, ʛʦʪʫʶʪʴ ʟ ʙʽʣʦʛʦ ʮʝʤʝʥʪʫ, ʚʘʧʥʷʥʦʛʦ ʪʽʩʪʘ ʽ ʢʨʦʰʢʠ 

ʟ ʤʘʨʤʫʨʫ, ʛʨʘʥʽʪʫ, ʣʘʙʨʘʜʦʨʠʪʫ. 
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 9.6 ʉʇɽʎɯɸʃʔʅɯ ʈʆɿʏʀʅʀ 

 

ɻʽʜʨʦʽʟʦʣʷʮʽʡʥʽ ʨʦʟʯʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʦʧʦʨʷʜʞʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʧʨʠ 

ʩʧʦʨʫʜʞʝʥʥʽ ʩʭʦʚʠʱ ʨʽʜʢʠʭ ʧʨʦʜʫʢʪʽʚ, ʰʪʫʢʘʪʫʨʢʠ ʩʪʽʥ ʧʽʜʚʘʣʽʚ, ʧʽʜʣʦʛʠ ʪʦʱʦ, 

ʾʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʮʝʤʝʥʪʘʭ ʚʠʩʦʢʠʭ ʤʘʨʦʢ ʽ ʢʚʘʨʮʦʚʦʤʫ ʧʽʩʢʫ. ɺ ʘʛʨʝʩʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ ʟʘʩʪʦʩʦʚʫʁ ʪʴ ʩʫʣʴʬʘʪʦʩʪʽʡʢʠʡ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. 

ʉʢʣʘʜ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʭ ʨʦʟʯʠʥʽʚ ï 1:1...1 : 3,5. ʋ ʨʦʟʯʠʥʠ ʚʚʦʜʷʪʴ ʜʦʙʘʚʢʠ 

ʘʣʶʤʽʥʘʪ ʥʘʪʨʽʶ, ʭʣʦʨʥʝ ʟʘʣʽʟʦ, ʙʽʪʫʤʥʫ ʝʤʫʣʴʩʽʶ, ʣʘʪʝʢʩʠ. 

ɯʥ'ʻʢʮʽʡʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʟʘʧʦʚʥʶʶʪʴ ʢʘʥʘʣʠ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ. ɺʦʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʮʝʤʝʥʪʥʦʛʦ ʪʽʩʪʘ, ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʛʦ 

ʨʦʟʯʠʥʫ. ɺʠʪʨʘʪʠ ʮʝʤʝʥʪʫ ï 1100...1300 ʢʛ ʥʘ 1 ʤ
3
 ʨʦʟʯʠʥʫ ʽ 1400...1600 ʢʛ ʥʘ 

1 ʤ
3
 ʪʽʩʪʘ. ʄʘʨʢʘ ʮʝʤʝʥʪʫ ï ʥʝ ʥʠʞʯʝ 400, ʘ ʤʘʨʢʘ ʨʦʟʯʠʥʫ ï 300 ʽ ʚʠʱʝ. 

ʊʘʤʧʦʥʘʞʥʽ ʨʦʟʯʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʪʘʤʧʦʥʫʚʘʥʥʷ ʥʘʬʪʦʚʠʭ 

ʩʚʝʨʜʣʦʚʠʥ, ʪʫʥʝʣʽʚ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʾʭ ʥʘ ʦʩʥʦʚʽ ʪʘʤʧʦʥʘʞʥʦʶ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʧʫʮʦʣʘʥʦʚʦʛʦ ʪʘ ʩʫʣʴʬʘʪʦʩʪʽʡʢʦʛʦ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽʚ. 

ɸʢʫʩʪʠʯʥʽ ʨʦʟʯʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʽʡ ʰʪʫʢʘʪʫʨʮʽ. 

ɻʦʪʫʶʪʴ ʾʭ ʥʘ ʦʩʥʦʚʽ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʚʘʧʥʘ, ʛʽʧʩʫ, 

ʢʘʫʩʪʠʯʥʦʛʦ ʤʘʛʥʝʟʠʪʫ. ɿʘʧʦʚʥʶʚʘʯʽ ï ʧʝʤʟʘ, ʰʣʘʢʠ, ʢʝʨʘʤʟʠʪ, ʧʝʨʣʽʪ ʪʦʱʦ; 

ɟm= 600...1200 ʢʛ/ʤ
3
. 

ʈʝʥʪʛʝʥʦʟʘʭʠʩʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʦʰʪʫʢʘʪʫʨʶʶʪʴ ʩʪʽʥʠ, ʩʪʝʣʽ, ʧʽʜʣʦʛʠ ʚ 

ʨʝʥʪʛʝʥ-ʢʘʙʽʥʝʪʘʭ. ɺ'ʷʞʫʯʽ ï ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʰʣʘʢʦʧʦʨʪʣʘʥʜʮʝʤʝʥʪ. 

ɿʘʧʦʚʥʶʚʘʯʽ ï ʙʘʨʠʪ, ʜʦʙʘʚʢʠ ï ʢʘʜʤʽʡ, ʣʽʪʽʡ ʪʘ ʽʥ. ɟm >2200 ʢʛ/ʤ
3
. 

 

 9.7 ʉʋʏɸʉʅɯ ʈʆɿʏʀʅʀ 

 

ʈʝʘʢʪʠʚʥʽ ʧʦʨʦʰʢʦʚʽ ʢʦʤʧʦʟʠʪʠ ï ʮʝ ʩʧʝʮʽʘʣʴʥʽ ʚʠʩʦʢʦʤʽʮʥʽ 

ʬʽʙʨʦʥʘʧʦʚʥʝʥʽ ʨʦʟʯʠʥʠ ʟ ʚʝʣʠʢʠʤ ʚʤʽʩʪʦʤ ʤʽʢʨʦ ʢʨʝʤʥʝʟʝʤʫ ʽ ʭʽʤʽʯʥʠʭ 

ʜʦʙʘʚʦʢ, ʟʦʢʨʝʤʘ, ʩʫʧʝʨʧʣʘʩʪʠʬʽʢʘʪʦʨʽʚ. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʝ 

ʜʦʩʷʛʪʠ 200...300 ʄʇʘ, ʘ ʤʽʮʥʽʩʪʴ ʥʘ ʨʦʟʪʷʛ ʧʨʠ ʟʛʠʥʽ ï ʜʦ 100 ʄʇʘ. ʇʨʠ ʮʴʦʤʫ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʦʟʠʪʽʚ ʟ ʤʽʮʥʽʩʪʶ ʜʦ 200 ʄʇʘ ʜʦʩʠʪʴ ʧʨʦʩʪʦʛʦ 

ʚʠʪʨʠʤʫʚʘʥʥʷ ʧʨʠʛʦʪʦʚʣʝʥʠʭ ʨʦʟʯʠʥʽʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʧʨʠʙʣʠʟʥʦ 90 Áʉ, ʘ ʜʣʷ 

ʩʠʥʪʝʟʫ ʦʩʦʙʣʠʚʦ ʚʠʩʦʢʦʤʽʮʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʘ ʩʧʝʮʽʘʣʴʥʘ ʪʝʭʥʽʢʘ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʙʣʠʟʥʦ 400 Áʉ. 

ɿʦʚʥʽʰʥʻ ʦʟʜʦʙʣʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʤʠ ʰʪʫʢʘʪʫʨʢʘʤʠ, ʱʦ ʽʤʽʪʫʶʪʴ 

ʙʫʯʘʨʜʦʚʘʥʫ ʬʘʢʪʫʨʫ ʧʨʠʨʦʜʥʦʛʦ ʢʘʤʝʥʶ (ʛʨʘʥʽʪ, ʤʘʨʤʫʨ ʪʘ ʽʥ.), ʚʝʜʝʪʴʩʷ ʚ 

ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: ʥʘ ʚʠʩʫʰʝʥʠʡ, ʧʦʧʝʨʝʜʥʴʦ ʟʤʦʯʝʥʠʡ ʧʽʜʛʦʪʦʚʯʠʡ ʰʘʨ, ʱʦ 

ʤʘʻ ʥʘʩʽʯʢʫ ʜʣʷ ʢʨʘʱʦʛʦ ʟʯʝʧʣʝʥʥʷ, ʥʘʥʦʩʷʪʴ ʰʘʨ ʩʤʝʪʘʥʦʧʦʜʽʙʥʦʛʦ 

ʮʝʤʝʥʪʥʦʛʦ ʨʦʟʯʠʥʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʝʤʝʥʪʫ ʽ ʚʦʜʠ, ʪʦʚʱʠʥʦʶ 1 ï 2 ʤʤ; 

ʧʦʪʽʤ ʙʝʟ ʧʝʨʝʨʚʠ ʥʘʥʦʩʷʪʴ ʰʘʨ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʨʦʟʯʠʥʫ ʪʦʚʱʠʥʦʶ 5 ï 6 ʤʤ. 

ʉʫʤʽʰ ʤʘʻ ʙʫʪʠ ʥʘʧʽʚʩʫʭʦʶ. ɰʾ ʥʘʢʣʘʜʘʶʪʴ ʢʝʣʴʤʦʶ ʥʘ ʧʦʚʝʨʭʥʶ ʽ 

ʨʦʟʨʽʚʥʶʶʪʴ. ɼʣʷ ʦʜʝʨʞʘʥʥʷ ʬʘʢʪʫʨʠ ʧʦʚʝʨʭʥʽ ʢʘʤʝʥʶ, ʦʙʨʦʙʣʝʥʦʛʦ Ăʧʽʜ 

ʙʫʯʘʨʜʫò, ʩʫʤʽʰ ʫʱʽʣʴʥʶʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤ ʰʪʘʤʧʫʚʘʥʥʷʤ ʨʦʟʤʽʨʘʤʠ 

150Ĭ150 ʤʤ ʽʟ ʙʨʦʥʟʠ ʘʙʦ ʥʝʨʞʘʚʽʶʯʦʾ ʩʪʘʣʽ ʟ ʨʝʣʴʻʬʥʦʶ ʧʦʚʝʨʭʥʝʶ ʫ ʚʠʛʣʷʜʽ 
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ʚʠʩʪʫʧʘʶʯʠʭ ʟʫʙʽʚ. ʇʽʩʣʷ ʚʠʩʠʭʘʥʥʷ ʣʠʮʴʦʚʦʛʦ ʰʘʨʫ ʧʨʦʪʷʛʦʤ ʪʨʴʦʭ-ʯʦʪʠʨʴʦʭ 

ʜʥʽʚ ʧʦʚʝʨʭʥʶ ʧʨʦʤʠʚʘʶʪʴ 10 %-ʥʠʤ ʨʦʟʯʠʥʦʤ ʩʦʣʷʥʦʾ ʢʠʩʣʦʪʠ, ʘ ʧʦʪʽʤ ï 

ʚʦʜʦʶ. 

ɺʘʧʥʷʥʦ-ʧʽʱʘʥʽ ʢʦʣʴʦʨʦʚʽ ʰʪʫʢʘʪʫʨʢʠ ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʽʤʽʪʫʶʪʴ 

ʧʽʱʘʥʠʢ. ʂʦʣʽʨ ʰʪʫʢʘʪʫʨʮʽ ʜʦʜʘʻ ʥʘʧʦʚʥʶʚʘʯ ʘʙʦ ʧʽʛʤʝʥʪ.  

ʌʘʢʪʫʨʫ ʧʽʜ Ăʪʨʘʚʝʨʪʠʥò ʦʜʝʨʞʫʶʪʴ ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: ʥʘ ʧʽʜʛʦʪʦʚʣʝʥʫ 

ʧʦʚʝʨʭʥʶ ʦʢʨʝʤʠʤʠ ʢʠʜʢʘʤʠ ʥʘʥʦʩʷʪʴ ʪʦʥʢʠʡ ʰʘʨ ʢʦʣʴʦʨʦʚʦʛʦ ʨʦʟʯʠʥʫ, ʟʣʝʛʢʘ 

ʟʘʛʣʘʜʞʫʶʯʠ ʩʪʘʣʝʚʠʤ ʧʦʣʫʪʝʨʢʦʤ. ʇʨʠ ʮʴʦʤʫ ʧʣʦʱʠʥʫ ʮʽʣʢʦʤ ʨʦʟʯʠʥʦʤ ʥʝ 

ʟʘʧʦʚʥʶʶʪʴ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʜʝʨʞʫʶʪʴ ʬʘʢʪʫʨʫ ʫ ʚʠʛʣʷʜʽ ʢʘʚʝʨʥ ʥʘ 

ʛʣʘʜʢʦʤʫ ʪʣʽ, ʱʦ ʥʘʛʘʜʫʻ ʬʘʢʪʫʨʫ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʢʘʤʝʥʶ ʪʨʘʚʝʨʪʠʥʫ. 

ʊʝʨʘʟʠʪʦʚʫ ʰʪʫʢʘʪʫʨʢʫ ʥʘʥʦʩʷʪʴ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʧʽʜʛʦʪʦʚʯʠʡ ʰʘʨ ʟʘʪʚʝʨʜʽʻ 

ʧʦ ʚʩʽʡ ʧʦʚʝʨʭʥʽ. ʇʝʨʝʜ ʥʘʥʝʩʝʥʥʷʤ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʨʦʟʯʠʥʫ ʧʦʚʝʨʭʥʶ ʨʷʩʥʦ 

ʟʤʦʯʫʶʪʴ ʚʦʜʦʶ. ʅʘʥʦʩʠʪʠ ʰʘʨ ʥʝʦʙʭʽʜʥʦ ʚ ʦʜʠʥ ʧʨʠʡʦʤ ʥʘ ʧʣʦʱʫ, ʦʙʤʝʞʝʥʫ 

ʨʫʩʪʘʤʠ, ʧʽʣʷʩʪʨʘʤʠ, ʚʽʢʦʥʥʠʤʠ ʧʨʦʨʽʟʘʤʠ ʽ ʪ. ʽʥ. ʈʦʟʯʠʥ ʥʘʥʦʩʷʪʴ ʟʚʠʯʘʡʥʠʤ 

ʩʧʦʩʦʙʦʤ ʟʘ ʜʚʘ-ʪʨʠ ʨʘʟʠ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʚʱʠʥʠ ʥʘʢʨʠʚʦʯʥʦʛʦ ʰʘʨʫʶʯʠ ʽ 

ʨʦʟʨʽʚʥʶʶʪʴ ʥʘʧʽʚʪʝʨʪʢʦʶ. ʇʽʩʣʷ ʮʴʦʛʦ ʰʪʫʢʘʪʫʨʢʘ ʧʨʦʪʷʛʦʤ ʧʨʠʙʣʠʟʥʦ 

24 ʛʦʜ. (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ) ʧʦʚʠʥʥʘ ʧʨʦʩʠʭʘʪʠ ʜʦʪʠ, ʧʦʢʠ 

ʚʝʨʭʥʽʡ ʰʘʨ ʧʨʠ ʟʘʪʽʨʮʽ ʥʝ ʧʦʯʠʥʘʻ ʦʙʩʠʧʘʪʠʩʷ. ʇʦʪʽʤ ʧʨʠʩʪʫʧʘʶʪʴ ʜʦ 

ʦʩʪʘʪʦʯʥʦʾ ʦʙʨʦʙʢʠ ʦʰʪʫʢʘʪʫʨʝʥʦʾ ʧʦʚʝʨʭʥʽ ï ʮʠʢʣʶʚʘʥʥʶ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʦʶ ʪʝʨʪʢʦʶ-ʜʦʰʢʦʶ ʨʦʟʤʽʨʘʤʠ 150Ĭ150 ʽ ʪʦʚʱʠʥʦʶ 20Ĭ25 ʤʤ. ʋ 

ʪʝʨʪʢʫ ʚ ʰʘʭʦʚʦʤʫ ʧʦʨʷʜʢʫ ʟ ʚʽʜʩʪʘʥʥʶ 15 ʤʤ ʥʘʙʠʚʘʶʪʴ ʮʚʷʭʠ, ʱʦ 

ʚʠʩʪʫʧʘʶʪʴ ʥʘ 10...15 ʤʤ. ʎʽʻʶ ʪʝʨʪʢʦʶ ʟʚʝʨʭʫ ʚʥʠʟ ʧʨʦʚʦʜʷʪʴ ʧʦ ʧʦʚʝʨʭʥʽ 

ʣʠʮʴʦʚʦʛʦ ʰʘʨʫ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʟ ʥʴʦʛʦ ʚʠʧʘʜʘʶʪʴ ʦʢʨʝʤʽ ʟʝʨʥʘ ʛʨʘʚʽʶ. 

ʇʦʚʝʨʭʥʷ ʚʠʭʦʜʠʪʴ ʧʦʨʠʩʪʦʶ ʟ ʥʝʚʝʣʠʢʠʤʠ ʧʦʛʣʠʙʣʝʥʥʷʤʠ ʚʽʜ ʛʨʘʚʽʶ, ʱʦ 

ʚʠʩʠʧʘʚʩʷ, ʽ ʯʘʩʪʢʦʚʦ ʨʦʟʯʠʥʫ. ʊʝʨʘʟʠʪʦʚʘ ʰʪʫʢʘʪʫʨʢʘ ʨʦʙʠʪʴʩʷ ʛʣʘʜʢʦʶ ʧʦ 

ʚʩʽʡ ʧʦʚʝʨʭʥʽ ʘʙʦ ʟ ʨʫʩʪʘʤʠ, ʱʦ ʨʦʟʨʽʟʘʶʪʴ ʬʘʩʘʜ ʥʘ ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ.  

ʎɽ ʎɯʂɸɺʆ   
 

 ... ɺ ʯʘʩʠ ʇʝʪʨʘ ɯ ʧʽʜ ʯʘʩ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ ʜʣʷ ʢʣʘʜʢʠ ʚʥʫʪʨʽʰʥʽʭ 

ʩʪʽʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ  ʪʽʣʴʢʠ ʛʽʨʩʴʢʽ ʧʽʩʢʠ. ɺʚʘʞʘʣʦʩʴ, ʱʦ ʷʢʱʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʜʣʷ ʮʽʻʾ ʮʽʣʽ ʨʽʯʥʠʡ ʧʽʩʦʢ, ʪʦ ʩʪʽʥʠ ʙʫʜʫʪʴ Ăʧʦʪʽʪʠò. 

 

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

1. ʑʦ ʥʘʟʠʚʘʻʪʴʩʷ ʙʫʜʽʚʝʣʴʥʠʤ ʨʦʟʯʠʥʦʤ? 

2.  ʗʢʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʪʘʤʘʥʥʽ ʨʦʟʯʠʥʦʚʽʡ ʩʫʤʽʰʽ? 

3.  ʗʢʽ ʚʠʜʠ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʟʯʠʥʽʚ ʛʦʪʫʶʪʴ ʜʣʷ ʢʣʘʜʢʠ ʩʪʽʥ? 

4.  ʗʢ ʚʠʟʥʘʯʠʪʠ ʤʘʨʢʫ ʨʦʟʯʠʥʫ? ʗʢʽ ʻ ʤʘʨʢʠ? 

5.  ʅʘʟʚʽʪʴ ʚʠʜʠ ʰʪʫʢʘʪʫʨʥʠʭ ʨʦʟʯʠʥʽʚ. 

6.  ʗʢ ʛʦʪʫʶʪʴ ʜʝʢʦʨʘʪʠʚʥʽ ʨʦʟʯʠʥʠ? 

7.  ʅʘʟʚʽʪʴ ʚʠʜʠ ʦʧʦʨʷʜʞʫʚʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ. 
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8.  ʗʢ ʛʦʪʫʶʪʴ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʽ ʨʦʟʯʠʥʠ? 

9.  ʅʘʟʚʽʪʴ ʚʠʜʠ ʩʧʝʮʽʘʣʴʥʠʭ ʨʦʟʯʠʥʽʚ. 

10.  ʗʢ ʛʦʪʫʶʪʴ ʘʢʫʩʪʠʯʥʠʡ ʨʦʟʯʠʥ? 

ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

 ɯʍ.1. ( ʩʠʨʦʚʠʥʘ) 

 

ɯ. ʗʢʱʦ ʟʤʽʰʘʪʠ ʮʝʤʝʥʪ, ʧʽʩʦʢ, ʛʣʠʥʫ ʽ ʚʦʜʫ ʪʦ ʦʪʨʠʤʘʻʤʦ: 

1) ʙʝʪʦʥʥʫ ʩʫʤʽʰ; 2) ʨʦʟʯʠʥʦʚʫ ʩʫʤʽʰ; 3) ʛʘʟʦʙʝʪʦʥʥʫ ʩʫʤʽʰ. 

ɯɯ. ʈʦʟʯʠʥ ʚʽʜ ʙʝʪʦʥʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ: 

1) ʚʽʜʩʫʪʥʽʩʪʶ ʢʨʫʧʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ; 

2) ʚʽʜʩʫʪʥʽʩʪʶ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ; 

3) ʥʘʷʚʥʽʩʪʶ ʱʝʙʝʥʶ ʯʠ ʛʨʘʚʽʶ  

ɯɯɯ. ʅʘ ʦʩʥʦʚʽ ʷʢʦʾ ʚôʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʫʨʫʚʘʣʴʥʽ ʨʦʟʯʠʥʠ ʜʣʷ 

ʧʽʜʟʝʤʥʠʭ ʩʧʦʨʫʜ? 

1) ʚʘʧʥʦ; 2) ʛʽʧʩ; 3) ʮʝʤʝʥʪ. 

ɯV. ɼʣʷ ʰʪʫʢʘʪʫʨʢʠ ʩʪʽʥ ʚ ʞʠʪʣʦʚʽʡ ʢʽʤʥʘʪʽ ʨʦʟʯʠʥ ʤʦʞʥʘ ʧʨʠʛʦʪʫʚʘʪʠ ʥʘ 

ʦʩʥʦʚʽ: 

1) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ;  

2) ʛʣʠʥʦʟʝʤʠʩʪʦʛʦ ʮʝʤʝʥʪʫ;  

3) ʚʘʧʥʘ; 

4) ʥʘʧʨʫʞʫʚʘʣʴʥʦʛʦ ʮʝʤʝʥʪʫ. 

V. ɼʣʷ ʰʪʫʢʘʪʫʨʥʠʭ ʨʦʟʯʠʥʽʚ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʽʩʦʢ  ʟ ʨʦʟʤʽʨʘʤʠ ʟʝʨʝʥ: 

1) ʙʽʣʴʰʝ 2,5ʤʤ; 2) ʤʝʥʰʝ 2,5ʤʤ; 3) ʙʽʣʴʰʝ 1,0ʤʤ. 

Vɯ. ɼʣʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʟʯʠʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʽʩʢʠ ʟ ʤʦʜʫʣʝʤ ʢʨʫʧʥʦʩʪʽ: 

1) ʚʽʜ 1 ʜʦ 2,2; 2) ʙʽʣʴʰʝ 2,5; 3) ʤʝʥʰʝ 1. 

Vɯɯ. ɼʘʡʪʝ ʥʘʟʚʫ ʨʦʟʯʠʥʫ, ʷʢʠʡ ʚʠʛʦʪʦʚʠʣʠ ʥʘ ʦʩʥʦʚʽ ʚʘʧʥʘ, ʧʽʩʢʫ, ʮʝʤʝʥʪʫ, 

ʤʘʨʤʫʨʦʚʦʾ ʢʨʠʰʢʠ: 

1) ʨʝʥʪʛʝʥʦʟʘʭʠʩʥʠʡ; 2) ʪʝʨʨʘʟʠʪʦʚʠʡ; 3) ʢʘʤʝʥʝʧʦʜʽʙʥʠʡ. 

Vɯɯɯ. ʗʢʘ ʩʠʨʦʚʠʥʘ ʧʦʪʨʽʙʥʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʦʛʦ ʨʦʟʯʠʥʫ? 

1) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʧʽʩʦʢ, ʭʣʦʨʥʝ ʟʘʣʽʟʦ; 

2) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʧʽʩʦʢ 

3) ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʧʽʩʦʢ, ʤʘʛʥʝʟʠʪ. 

ɯʍ. ʗʢʱʦ ʨʦʟʯʠʥʦʚʘ ʩʫʤʽʰ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʙʘʨʠʪʦʚʦʛʦ ʧʽʩʢʫ ʽ 

ʢʘʜʤʽʶ, ʪʦ ʮʝ ʙʫʜʝ ʨʦʟʯʠʥ: 

1) ʘʢʫʩʪʠʯʥʠʡ; 2) ʨʝʥʪʛʝʥʦʟʘʭʠʩʥʠʡ; 3) ʪʘʤʧʦʥʘʞʥʠʡ; 4) ʽʥôʻʢʮʽʡʥʠʡ. 

ʍ. ɼʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʨʦʟʯʠʥʫ, ʱʦ ʪʚʝʨʜʽʻ ʥʘ ʤʦʨʦʟʽ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʪʘʢʫ 

ʜʦʙʘʚʢʫ: 

1) ʘʩʠʜʦʣ; 2) ʧʦʪʘʰ; 3) ʢʘʜʤʽʡ. 
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ɯʍ.2.(ʚʣʘʩʪʠʚʦʩʪʽ) 

 

ɯ.ʈʫʭʣʠʚʽʩʪʴ ʨʦʟʯʠʥʦʚʦʾ ʩʫʤʽʰʽ ʚʠʟʥʘʯʘʶʪʴ ʚ ʩʤ ʥʘ ʧʨʠʣʘʜʽ: 

1) ʩʪʘʥʜʘʨʪʥʠʡ ʢʦʥʫʩ; 2) ʧʨʠʣʘʜ ɺʽʢʘ; 3) ʜʫʢʪʠʣʦʤʝʪʨ. 

ɯɯ. ʗʢ ʚʧʣʠʚʘʻ ʥʘ ʤʽʮʥʽʩʪʴ ʨʦʟʯʠʥʫ ʟʙʽʣʴʰʝʥʥʷ ɺ/ʎ ʚʽʜʥʦʰʝʥʥʷ? 

1) ʥʝ ʚʧʣʠʚʘʻ; 2) ʤʽʮʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ; 3) ʤʽʮʥʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɯɯɯ. ʄʘʨʢʘ ʨʦʟʯʠʥʫ ʟʘ ʤʽʮʥʽʩʪ ʁʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʨʘʟʢʘʭ: 

1) 7,07Ĭ7,07Ĭ7,07ʩʤ;  

2) 10Ĭ10Ĭ10ʩʤ;  

3) 15Ĭ15Ĭ15ʩʤ. 

ɯV. ʗʢʘ ʤʘʨʢʘ ʨʦʟʯʠʥʫ, ʷʢʱʦ ʩʪʘʥʜʘʨʪʥʠʡ ʢʫʙʠʢ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʥʘ ʩʪʠʩʢ 

ʟʨʫʡʥʫʚʘʣʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 50 ʢʅ? 

1) 50;  2) 100; 3) 75;  4) 200. 

V. ʄʘʨʢʘ ʨʦʟʯʠʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ: 

1) ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʩʪʠʩʢ; 

2) ʛʨʘʥʠʮʝʶ ʤʽʮʥʦʩʪʽ ʥʘ ʟʛʠʥ; 

3) ʩʪʨʦʢʘʤʠ ʪʫʞʘʚʽʥʥʷ. 

Vɯ. ʗʢʱʦ ʩʢʣʘʜ ʮʝʤʝʥʪʥʦʛʦ-ʚʘʧʥʷʥʦʛʦ ʨʦʟʯʠʥʫ 1:0,5:6, ʪʦ ʥʝʦʙʭʽʜʥʦ ʚʟʷʪʠ ʧʽʩʢʫ 

ʟʘ ʦʙôʻʤʦʤ: 

1) 1 ʯʘʩʪʠʥʫ; 2) 0,5 ʯʘʩʪʠʥʫ; 3) 6 ʯʘʩʪʠʥ. 

Vɯɯ. ɸʢʫʩʪʠʯʥʽ ʨʦʟʯʠʥʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ: 

1) 600é1200 ʢʛ/ʤ
3
;  

2) ʥʝ ʤʝʥʰʝ 1200 ʢʛ/ʤ
3
;  

3) 200é600 ʢʛ/ʤ
3
;  

4) ʥʝ ʙʽʣʴʰʝ 600 ʢʛ/ʤ
3
. 

Vɯɯɯ. ʈʫʭʦʤʽʩʪʴ ʰʪʫʢʘʪʫʨʥʠʭ ʨʦʟʯʠʥʦʚʠʭ ʩʫʤʽʰʝʡ ʜʣʷ ʦʟʜʦʙʣʶʚʘʣʴʥʦʛʦ ʰʘʨʫ 

ʧʦʚʠʥʥʘ ʙʫʪʠ: 

1) 6é8 ʩʤ;   2) 8é20 ʩʤ;   3) 8é12 ʩʤ. 

ɯʍ. ʗʢʱʦ ʛʣʠʙʠʥʘ ʟʘʥʫʨʝʥʥʷ ʢʦʥʫʩʘ 4é6 ʩʤ, ʪʦ ʨʦʟʯʠʥ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ: 

1) ʙʫʪʦʚʦʾ ʢʣʘʜʢʠ;  2) ʢʣʘʜʢʠ ʽʟ ʢʝʨʘʤʽʯʥʦʾ ʮʝʛʣʠ;    3) ʰʪʫʢʘʪʫʨʢʠ ʩʪʽʥ. 

ʍ. ʉʝʨʝʜʥʷ ʛʫʩʪʠʥʘ ʨʝʥʪʛʝʥʦʟʘʭʠʩʥʠʭ ʨʦʟʯʠʥʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ: 

1) 1000é1500 ʢʛ/ʤ3;  

2) 1500é.2000 ʢʛ/ʤ
3
;  

3) ʙʽʣʴʰʝ 2200 ʢʛ/ʤ
3
;  

4) ʤʝʥʰʝ 2000 ʢʛ/ʤ
3 

  

ɯʍ.3. ( ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ. ɼʣʷ ʧʽʜʟʝʤʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʦʟʯʠʥʠ: 

1) ʮʝʤʝʥʪʥʽ; 2) ʚʘʧʥʷʥʽ; 3) ʛʽʧʩʦʚʽ. 

ɯɯ. ʈʦʟʯʠʥ ʚʠʛʦʪʦʚʣʝʥʠʡ ʥʘ ʢʦʣʴʦʨʦʚʦʤʫ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ: 

1) ʤʫʨʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʫ;  

2) ʜʣʷ ʤʫʨʫʚʘʥʥʷ ʩʪʽʥ;  
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3) ʜʣʷ ʦʟʜʦʙʣʝʥʥʷ ʬʘʩʘʜʫ ʩʪʽʥ. 

ɯɯɯ. ʈʦʟʯʠʥʦʚʘ ʩʫʤʽʰ ʚʠʛʦʪʦʚʣʝʥʘ ʟ ʢʦʣʴʦʨʦʚʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ 

ʜʣʷ: 

1) ʜʣʷ ʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʫ;  

2) ʜʣʷ ʢʣʘʜʢʠ ʮʝʛʣʷʥʠʭ ʩʪʽʥ; 

3) ʜʣʷ ʦʧʦʨʷʜʞʝʥʥʷ ʣʠʮʴʦʚʠʭ ʧʦʚʝʨʭʦʥʴ ʩʪʽʥ; 

4) ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʚʦʛʥʶ. 

ɯV. ʎʝʤʝʥʪʥʦ-ʛʣʠʥʷʥʠʡ ʨʦʟʯʠʥ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ: 

1) ʜʣʷ ʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʫ; 

2) ʜʣʷ ʢʣʘʜʢʠ ʮʝʛʣʷʥʠʭ ʩʪʽʥ; 

3) ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʚʦʛʥʶ. 

V. ʊʝʨʘʟʠʪʦʚʫ ʰʪʫʢʘʪʫʨʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ: 

1) ʫ ʨʝʥʪʛʝʥʽʚʩʴʢʦʤʫ ʢʘʙʽʥʝʪʽ; 

2) ʫ ʢʫʭʥʽ; 

3) ʜʣʷ ʬʘʩʘʜʫ; 

4) ʜʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ. 

Vɯ. ʗʢʘ ʤʦʞʝ ʙʫʪʠ ʪʦʚʱʠʥʘ ʨʦʟʯʠʥʦʚʦʛʦ ʰʚʘ ʧʨʠ ʤʫʨʫʚʘʥʥʽ ʩʪʽʥ ʽʟ ʮʝʛʣʠ: 

1) 5é6 ʤʤ;  2) 10é12 ʤʤ; 3) 15é20 ʤʤ. 

Vɯɯ. ɺ ʘʛʨʝʩʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʨʦʟʯʠʥʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ: 

1) ʩʫʣʴʬʘʪʦʩʪʽʡʢʠʡ; 2) ʛʽʜʨʦʬʦʙʥʠʡ; 3) ʙʽʣʠʡ. 

Vɯɯɯ. ɼʣʷ ʟʘʧʦʚʥʝʥʥʷ ʢʘʥʘʣʽʚ ʧʦʧʝʨʝʜʥʴʦʥʘʧʨʫʞʝʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʨʦʟʯʠʥ: 

1) ʪʘʤʧʦʥʘʞʥʠʡ; 2) ʽʥôʻʢʮʽʡʥʠʡ; 3) ʘʢʫʩʪʠʯʥʠʡ. 

ɯʍ. ʊʘʤʧʦʥʘʞʥʠʡ ʨʦʟʯʠʥ ʧʨʠʛʦʪʦʚʣʷʶʪʴ ʥʘ: 

1) ʧʫʮʦʣʘʥʦʚʦʤʫ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ; 

2) ʛʣʠʥʦʟʝʤʠʩʪʦʤʫ ʮʝʤʝʥʪʥʽ; 

3) ʚʘʧʥʽ. 

ʍ. ʗʢʱʦ ʫ ʨʦʟʯʠʥʦʚʽʡ ʩʫʤʽʰʽ  ʻ ʜʦʙʘʚʢʘ ʰʘʤʦʪʥʦʛʦ ʧʦʨʦʰʢʫ ʪʦ ʮʝ ʙʫʜʝ ʨʦʟʯʠʥ: 

1) ʪʘʤʧʦʥʘʞʥʠʡ; 

2) ʚʦʛʥʝʪʨʠʚʢʠʡ; 

3) ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʡ. 
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ʊʝʤʘ 10. ɿɹɯʈʅɯ ɿɸʃɯɿʆɹɽʊʆʅʅɯ ɯ ɹɽʊʆʅʅɯ ɺʀʈʆɹʀ ɯ 

ʂʆʅʉʊʈʋʂʎɯɰ 
 

 10.1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ ʇʈʆ ɿɸʃɯɿʆɹɽʊʆʅ 

  

ɿʘʣʽʟʦʙʝʪʦʥ ï ʮʝ ʙʫʜʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʚ ʷʢʦʤʫ ʧʦʻʜʥʘʥʽ  ʙʝʪʦʥ ʽ ʩʪʘʣʝʚʘ 

ʘʨʤʘʪʫʨʘ, ʷʢʽ ʨʽʟʥʷʪʴʩʷ ʩʚʦʾʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽ ʧʨʘʮʶʶʪʴ ʚ ʢʦʥʩʪʨʫʢʮʽʾ ʩʧʽʣʴʥʦ. 

ɹʝʪʦʥ ʯʠʥʠʪʴ ʫʜʝʩʷʪʝʨʦ ʙʽʣʴʰʠʡ ʦʧʽʨ ʩʪʠʩʢʫ, ʥʽʞ ʨʦʟʪʷʛʫ, ʘ ʩʪʘʣʴ ʜʦʙʨʝ ʧʨʘʮʶʻ 

ʥʘ ʨʦʟʪʷʛ. ʊʦʤʫ ʘʨʤʘʪʫʨʫ ʨʦʟʤʽʱʫʶʪʴ ʫ ʪʠʭ ʟʦʥʘʭ ʚʠʨʦʙʫ, ʷʢʽ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ 

ʩʧʨʠʡʥʷʪʪʷ ʨʦʟʪʷʛʫ ʚʘʣʴʥʠʭ ʟʫʩʠʣʴ. 

ɹʝʪʦʥ ʽ ʘʨʤʘʪʫʨʘ ʤʽʮʥʦ ʟʯʽʧʣʶʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʧʽʜ ʯʘʩ ʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ, 

ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʧʨʠ ʟʤʽʥʽ ʪʝʤʧʝʨʘʪʫʨʠ. 

ɹʝʪʦʥ ʟʘʭʠʱʘʻ ʘʨʤʘʪʫʨʫ ʚʽʜ ʢʦʨʦʟʽʾ, ʽ ʮʝ ʚʩʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ 

ʟʘʣʽʟʦʙʝʪʦʥʫ. 

ɿʘʣʽʟʦʙʝʪʦʥ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʩʫʯʘʩʥʦʤʫ 

ʙʫʜʽʚʥʠʮʪʚʽ ʟʘʚʜʷʢʠ ʭʦʨʦʰʠʤ ʤʝʭʘʥʽʯʥʠʤ ʚʣʘʩʪʠʚʦʩʪʷʤ, ʜʦʚʛʦʚʽʯʥʦʩʪʽ, 

ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ, ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʩʠʨʦʚʠʥʥʦʾ ʙʘʟʠ, ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ. 

ɿʘ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʜʽʣʷʶʪʴ ʥʘ: 

 ʤʦʥʦʣʽʪʥʽ (ʟʚʦʜʷʪʴ ʥʘ ʙʫʜʽʚʝʣʴʥʦʤʫ ʤʘʡʜʘʥʯʠʢʫ); 

 ʟʙʽʨʥʽ (ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʟʘʚʦʜʘʭ). 

ɿʘ ʚʠʜʦʤ ʘʨʤʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʽʟ ʟʘʣʽʟʦʙʝʪʦʥʫ ʙʫʚʘʶʪʴ ʽʟ: 

 ʟʚʠʯʘʡʥʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʣʠʚʽ ʧʦʷʚʠ 
ʪʨʽʱʠʥ ʚ ʨʦʟʪʷʛʥʫʪʽʡ ʟʦʥʽ); 

 ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʤ ʘʨʤʫʚʘʥʥʷʤ (ʟʙʽʣʴʰʫʻ ʪʨʽʱʠʥʦʩʪʽʡʢʽʩʪʴ 

ʢʦʥʩʪʨʫʢʮʽʡ). 

ɿʘ ʚʥʫʪʨʽʰʥʴʦʶ ʙʫʜʦʚʦʶ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ ʤʦʞʫʪʴ ʙʫʪʠ: 

 ʩʫʮʽʣʴʥʽ; 

 ʧʦʨʦʞʥʠʩʪʽ; 

 ʢʦʤʙʽʥʦʚʘʥʽ. 

ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʟʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʛʨʫʧʠ: 

 ʜʣʷ ʞʠʪʣʦʚʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʽʚʝʣʴ; 

 ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʙʫʜʽʚʝʣʴ; 

 ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ; 

 ʜʣʷ ʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. 

ɿʘ ʚʠʜʦʤ ʙʝʪʦʥʽʚ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ ʻ ʽʟ: 

 ʚʘʞʢʠʭ ʽ ʣʝʛʢʠʭ ʮʝʤʝʥʪʥʠʭ ʙʝʪʦʥʽʚ; 

 ʩʠʣʽʢʘʪʥʠʭ ʙʝʪʦʥʽʚ; 

 ʥʽʟʜʨʶʚʘʪʠʭ ʙʝʪʦʥʽʚ; 

 ʩʧʝʮʽʘʣʴʥʠʭ ʙʝʪʦʥʽʚ. 
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 10.2 ɺʀɼʀ ɿɹɯʈʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ɺʀʈʆɹɯɺ ɼʃʗ 

ɾʀʊʃʆɺʀʍ ɯ ɻʈʆʄɸɼʉʔʂʀʍ ɹʋɼɯɺɽʃʔ 

  

ʌʫʥʜʘʤʝʥʪʠ ʽ ʧʽʜʟʝʤʥʽ ʯʘʩʪʠʥʠ ʙʫʜʽʚʝʣʴ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʬʫʥʜʘʤʝʥʪʥʠʭ 

ʙʣʦʢʽʚ, ʧʘʣʴ, ʧʣʠʪ, ʧʘʥʝʣʝʡ ʪʦʱʦ.  

ʌʫʥʜʘʤʝʥʪʥʽ ʙʣʦʢʠ (ʨʠʩ. 10.2.1ʘ) ï ʮʝ ʚʠʨʦʙʠ ʟ ʙʝʪʦʥʫ ʢʣʘʩʫ ɺ10 (ʄ150). 

ɺʠʩʦʪʘ ʙʣʦʢʘ ï 600, ʜʦʚʞʠʥʘ ï 1200, 2400, ʪʦʚʱʠʥʘ ï 400...600 ʤʤ.  

ɹʣʦʢʠ ʩʪʽʥ ʧʽʜʚʘʣʫ (ʨʠʩ.10.2.1ʙ) ï ʩʫʮʽʣʴʥʽ ʪʘ ʧʦʨʦʞʥʠʩʪʽ ï ʚʠʢʦʥʫʶʪʴ ʽʟ 

ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ7,5 ʽ ɺ10 ʜʦ 2500 ʤʤ ʟʘʚʜʦʚʞʢʠ, ʜʦ 500 ʤʤ ʟʘʚʪʦʚʰʢʠ ʽ 

700 ʤʤ ʟʘʚʚʠʰʢʠ.  

ʇʘʣʽ ʤʘʶʪʴ ʢʚʘʜʨʘʪʥʠʡ ʧʝʨʝʨʽʟ ʨʦʟʤʽʨʦʤ 300 Ĭ 300 ʤʤ, ʜʦʚʞʠʥʫ 6...12 ʤ, 

ʢʣʘʩ ʙʝʪʦʥʫ ï ɺ25. 

 

ʘ) ʙ) 

ʈʠʩ.10.2.1 ɿʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʝʣʝʤʝʥʪʠ ʬʫʥʜʘʤʝʥʪʽʚ ʜʣʷ 

ʛʨʦʤʘʜʩʴʢʠʭ ʽ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ: ʘ) 

ʙʣʦʢ ʬʫʥʜʘʤʝʥʪʥʠʡ; ʙ) ʙʣʦʢ ʩʪʽʥ 

ʧʽʜʚʘʣʽʚ. 

 

ʂʘʨʢʘʩʠ ʙʫʜʽʚʝʣʴ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʣʦʥ, ʨʠʛʝʣʽʚ ʽ 

ʧʨʦʛʦʥʽʚ, ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ15... ɺ40. ɺʠʩʦʪʘ ʢʦʣʦʥʠ 

ʨʦʟʨʘʭʦʚʘʥʘ ʥʘ ʚʠʩʦʪʫ ʜʚʦʭ ʧʦʚʝʨʭʽʚ. 

ʉʪʽʥʦʚʽ ʧʘʥʝʣʽ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ (ʨʠʩ.10.2.2ʘ) ʨʦʙʣʷʪʴ ʦʜʥʦʰʘʨʦʚʠʤʠ ʽʟ 

ʣʝʛʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ3,5...ɺ7,5 ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ 700...1000 ʢʛ/ʤ
3
. 

ʜʦʚʞʠʥʘ ʧʘʥʝʣʝʡ ï 3600 ʽ 7200, ʚʠʩʦʪʘ ï 2900, ʪʦʚʱʠʥʘ ï 400 ʤʤ. ɿ ʬʘʩʘʜʥʦʛʦ 

ʙʦʢʫ ʧʘʥʝʣʽ ʦʙʣʠʮʴʦʚʫʶʪʴ ʢʝʨʘʤʽʯʥʦʶ ʧʣʠʪʢʦʶ, ʟʘʬʘʨʙʦʚʫʶʪʴ 

ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʠʤʠ ʬʘʨʙʘʤʠ ʯʠ ʦʟʜʦʙʣʶʶʪʴ ʜʝʢʦʨʘʪʠʚʥʠʤ ʰʘʨʦʤ ʢʦʣʴʦʨʦʚʦʛʦ 

ʨʦʟʯʠʥʫ. ʇʘʥʝʣʽ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ (ʨʠʩ.10.2.2ʙ) ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ 

ʢʣʘʩʽʚ ɺ10...ɺ25, ʪʦʚʱʠʥʘ ʾʭ 120...160 ʤʤ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʪʘʢʦʞ ʙʘʛʘʪʦʰʘʨʦʚʽ 

ʧʘʥʝʣʽ ʟ ʚʥʫʪʨʽʰʥʽʤ ʰʘʨʦʤ ʽʟ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʤʽʥʝʨʘʣʴʥʦʾ ʚʘʪʠ, 

ʧʽʥʦʧʦʣʽʩʪʠʨʦʣʫ, ʥʽʟʜʨʶʚʘʪʦʛʦ ʙʝʪʦʥʫ ʪʦʱʦ. ʊʦʚʱʠʥʘ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ï 

250...300 ʤʤ. 

 

  

 

ʈʠʩ. 10.2.2 ɿʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ ʜʣʷ ʛʨʦʤʘʜʩʴʢʠʭ ʽ 

ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ: 

ʘ) ʟʦʚʥʽʰʥʷ; ʙ) ʚʥʫʪʨʽʰʥʽ. 

 

ʉʪʽʥʦʚʽ ʙʣʦʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʣʝʛʢʦʛʦ ʙʝʪʦʥʫ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ ʜʦ 

1200 ʢʛ/ʤ
3
 ʩʫʮʽʣʴʥʠʤʠ ʽ ʧʦʨʦʞʥʠʩʪʠʤʠ. ɺʠʩʦʪʫ ʽ ʰʠʨʠʥʫ ʙʣʦʢʘ ʚʠʙʠʨʘʶʪʴ ʟʘ 



ɹʫʜʽʚʝʣʴʥʝ ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 199 

 

ʧʨʠʡʥʷʪʦʶ ʩʠʩʪʝʤʦʶ ʨʦʟʨʽʟʢʠ ʩʪʽʥ. ɹʣʦʢʠ ʙʫʚʘʶʪʴ ʨʷʜʦʚʽ, ʢʫʪʦʚʽ, ʧʝʨʝʤʠʯʢʦʚʽ, 

ʧʽʜʚʽʢʦʥʥʽ. 

ʘ) 

 
 

               ʙ) 

 

ʈʠʩ. 10.2.3 ɺʝʣʠʢʽ ʩʪʽʥʦʚʽ ʙʣʦʢʠ:  

ʘ) ʧʨʦʩʪʽʥʢʦʚʠʡ; ʙ) ʧʽʜʚʽʢʦʥʥʠʡ. 

 

ʄʽʞʧʦʚʝʨʭʦʚʽ ʧʝʨʝʢʨʠʪʪʷ ʚʣʘʰʪʦʚʫʶʪʴ ʽʟ ʥʘʩʪʠʣʽʚ, ʧʘʥʝʣʝʡ, ʧʣʠʪ. ɺʠʨʽʙ 

ʥʘ ʚʩʶ ʰʠʨʠʥʫ ʢʽʤʥʘʪʠ ʥʘʟʠʚʘʶʪʴ ʧʘʥʝʣʣʶ, ʘ ʚʫʞʯʽ ʚʠʨʦʙʠ ï ʧʣʠʪʘʤʠ. 

ɼʦʚʞʠʥʘ ʥʘʩʪʠʣʫ ʜʦʨʽʚʥʶʻ ʧʨʦʣʴʦʪʫ ʜʦ 12 ʤ, ʪʦʚʱʠʥʘ 220...300 ʤʤ, ʰʠʨʠʥʘ 

1600...2400 ʤʤ. ʅʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʦʨʦʞʥʠʩʪʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʽʚ 

(ʨʠʩ.10.2.4). 

 

ʘ) ʙ) ʚ) 

  

ʈʠʩ.4. ɿʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʧʘʥʝʣʽ ʧʝʨʝʢʨʠʪʪʷ: ʘ) ʩʫʮʽʣʴʥʘ; ʙ) ʨʝʙʨʠʩʪʘ; ʚ) 

ʢʨʫʛʣʦ ʧʫʩʪʦʪʥʘ. 

 

ʇʣʠʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ15 ʽ ɺ25 ʽʟ ʟʚʠʯʘʡʥʠʤ ʘʙʦ 

ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʤ ʘʨʤʫʚʘʥʥʷʤ. ɼʦʚʞʠʥʘ ʨʝʙʨʠʩʪʠʭ ʧʣʠʪ ï 8,8 ʤ, ʰʠʨʠʥʘ 

ï 1,5 ʤ, ʚʠʩʦʪʘ ï 400 ʤʤ. ʇʣʦʩʢʽ ʧʘʥʝʣʽ (ʨʦʟʤʽʨʠ ʥʘ ʢʽʤʥʘʪʫ) ʤʘʶʪʴ ʪʦʚʱʠʥʫ 

160 ʤʤ. 

ɿʙʽʨʥʽ ʩʭʦʜʠ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʩʭʦʜʦʚʠʭ ʤʘʨʰʽʚ, ʧʣʦʱʘʜʦʢ ʪʦʱʦ, 

ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ15 ʽ ɺ20; ʨʦʟʤʽʨʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ 

ʚʠʩʦʪʦʶ ʧʦʚʝʨʭʫ ʽ ʰʠʨʠʥʦʶ ʩʭʦʜʽʚ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʪʘʢʦʞ ʤʘʨʰʽ ʟ 

ʥʘʧʽʚʧʣʦʱʘʜʢʘʤʠ. 

 

 10.3 ɺʀɼʀ ɿɹɯʈʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ɺʀʈʆɹɯɺ ɼʃʗ 

ʇʈʆʄʀʉʃʆɺʀʍ ɹʋɼɯɺɽʃʔ 

 

ɼʣʷ ʬʫʥʜʘʤʝʥʪʽʚ ʧʨʠʟʥʘʯʝʥʽ ʬʫʥʜʘʤʝʥʪʥʽ ʙʣʦʢʠ, ʙʘʰʤʘʢʠ ʧʽʜ ʢʦʣʦʥʠ, 

ʧʘʣʽ, ʬʫʥʜʘʤʝʥʪʥʽ ʙʘʣʢʠ. ʈʦʟʤʽʨ ʧʽʜʦʰʚʠ ʬʫʥʜʘʤʝʥʪʫ ʧʽʜ ʢʦʣʦʥʠ (ʨʠʩ.10.3.1)  

ʜʦ 2 ʤ, ʚʠʩʦʪʘ ï ʜʦ 1 ʤ, ʢʣʘʩʠ ʙʝʪʦʥʫ ɺ10...ɺ25. ʌʫʥʜʘʤʝʥʪʥʽ ʙʘʣʢʠ ʤʘʶʪʴ 

ʪʘʚʨʦʚʠʡ ʘʙʦ ʪʨʘʧʝʮʽʻʚʠʜʥʠʡ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ, ʜʦʚʞʠʥʫ 4300 ʽ 11960, ʚʠʩʦʪʫ 

400...600 ʤʤ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ15...ɺ30. 
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ʈʠʩ. 10.3.1 ʌʫʥʜʘʤʝʥʪ ʧʽʜ ʢʦʣʦʥʫ 

(ʙʘʰʤʘʢ) 

 

ʂʦʣʦʥʠ, ʧʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ, ʙʘʣʢʠ ʧʦʢʨʠʪʪʽʚ. ʌʝʨʤʠ, ʘʨʢʠ ï ʮʝ ʝʣʝʤʝʥʪʠ 

ʢʘʨʢʘʩʽʚ ʧʨʦʤʠʩʣʦʚʠʭ ʩʧʦʨʫʜ. ʂʦʣʦʥʠ ʙʫʚʘʶʪʴ ʢʚʘʜʨʘʪʥʦʛʦ, ʧʨʷʤʦʢʫʪʥʦʛʦ ʽ 

ʪʘʚʨʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ; ʨʦʟʤʽʨʠ ï ʚʽʜ 200 Ĭ 300 ʜʦ 600 Ĭ 800 ʤʤ, ʢʣʘʩʠ 

ʙʝʪʦʥʫ ï ɺ15...ɺ40 (ʨʠʩ. 10.3.2). ʂʦʣʦʥʠ ʢʨʘʡʥʽʭ ʨʷʜʽʚ ʤʘʶʪʴ ʦʜʥʫ, ʘ ʢʦʣʦʥʠ 

ʩʝʨʝʜʥʽʭ ʨʷʜʽʚ ï ʜʚʽ ʢʦʥʩʦʣʽ.  

ʇʽʜʢʨʘʥʦʚʽ ʙʘʣʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʤʠ ʽʟ ʚʘʞʢʦʛʦ 

ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ30...ɺ40. ɼʦʚʞʠʥʘ ʙʘʣʦʢ ï 12 ʤ. 

ɹʘʣʢʠ ʧʦʢʨʠʪʪʽʚ ʚʠʢʦʥʫʶʪʴ ʦʜʥʦ- ʽ ʜʚʦʩʢʘʪʥʠʤʠ (ʨʠʩ.10.3.3ʘ) 

ʧʨʷʤʦʢʫʪʥʦʛʦ, ʪʘʚʨʦʚʦʛʦ ʽ ʜʚʦʪʘʚʨʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʧʦʧʝʨʝʜʥʴʦ 

ʥʘʧʨʫʞʝʥʦʶ ʘʨʤʘʪʫʨʦʶ. ɼʦʚʞʠʥʘ ʙʘʣʦʢ ï 6, 9, 12 ʽ 18 ʤ. 

ʌʝʨʤʠ ʪʘ ʘʨʢʠ (ʨʠʩ. 10.3.3ʙ) ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ30...ɺ45 ʤʘʶʪʴ 

ʧʨʦʣʴʦʪʠ 18 ʽ 24 ʤ. ɸʨʢʘʤʠ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʨʦʣʴʦʪʠ ʜʦ 100 ʽ ʙʽʣʴʰʝ ʤʝʪʨʽʚ. 

 

 

 

ʈʠʩ.10.3.2. ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʣʦʥʠ 

 

    

                 ʘ)                  ʙ) 

ʈʠʩ.10.3.3. 

ɿʘʣʽʟʦʙʝʪʦʥʥʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʧʦʢʨʠʪʪʷ:  

ʘ ï ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʙʘʣʢʘ; 

ʙ ï ʟʘʣʽʟʦʙʝʪʦʥʥʘ 

ʬʝʨʤʘ. 

 

ʆʙʦʣʦʥʢʠ ï ʘʨʤʦʚʘʥʽ ʢʨʠʚʦʣʽʥʽʡʥʽ ʧʣʠʪʠ ʟʘʚʪʦʚʰʢʠ 30...40 ʤʤ, ʨʦʟʤʽʨʦʤ 

10 Ĭ10 ʤ. 
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ʈʝʙʨʠʩʪʽ ʧʣʠʪʠ ʧʦʢʨʠʪʪʷ ʚʠʧʫʩʢʘʶʪʴ ʨʦʟʤʽʨʘʤʠ 3000 Ĭ 18000, 3000 Ĭ 

24000, 1500 Ĭ 6000, 3000 Ĭ 12000 ʤʤ. 

ɼʣʷ ʦʧʘʣʶʚʘʥʠʭ ʙʫʜʽʚʝʣʴ ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʣʝʛʢʠʭ ʙʝʪʦʥʽʚ, 

ʘ ʜʣʷ ʥʝʦʧʘʣʶʚʘʥʠʭ ï ʨʝʙʨʠʩʪʽ 6000...12000 ʤʤ ʟʘʚʜʦʚʞʢʠ ʽ 1200...1500 ʤʤ 

ʟʘʚʰʠʨʰʢʠ ʽʟ ʟʚʠʯʘʡʥʦʛʦ ʙʝʪʦʥʫ. 

 

 10.4 ɺʀɼʀ ɿɹɯʈʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ɺʀʈʆɹɯɺ ɼʃʗ 

ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʀʍ ɹʋɼɯɺɽʃʔ ɯ   ɼʃʗ ʊɽʍʅɯʏʅʀʍ    

ʉʇʆʈʋɼ 

  

ʋ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʙʫʜʽʚʥʠʮʪʚʽ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʽ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʩʭʝʤʠ ʦʜʥʦ ʧʨʦʣʴʦʪʥʠʭ ʙʫʜʽʚʝʣʴ ʟ ʢʘʨʢʘʩʦʤ ʽʟ ʪʨʠʰʘʨʥʽʨʥʠʭ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʨʘʤ (ʈʠʩ.10.4.1). ʈʘʤʠ  ʩʢʣʘʜʘʶʪʴ ʟ ɻ-ʧʦʜʽʙʥʠʭ ʥʘʧʽʚʨʘʤ, ʧʽʜ ʷʢʽ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʙʘʰʤʘʢʠ. ʇʨʦʣʴʦʪʠ ï 12, 18, 24 ʤ. ɼʣʷ ʩʪʽʥ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʚʦʰʘʨʦʚʽ ʣʝʛʢʦ ʙʝʪʦʥʥʽ ʩʪʽʥʦʚʽ 

ʧʘʥʝʣʽ ʟ ʙʝʪʦʥʫ ʢʣʘʩʫ ɺ3,5 ʪʘ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʫ ɺ15. ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʢʫ 

ʥʘʥʦʩʷʪʴ ʬʘʢʪʫʨʥʠʡ ʰʘʨ ʟ ʨʦʟʯʠʥʫ. ʊʦʚʱʠʥʘ ʧʘʥʝʣʝʡ ï 200...500 ʤʤ, ʜʦʚʞʠʥʘ ï 

600...6000 ʤʤ, ʚʠʩʦʪʘ ï 600...3000 ʤʤ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʽ ʪʨʠʰʘʨʦʚʽ ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ, 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʰʘʨ ʷʢʠʭ ʽʟ ʤʽʥʝʨʘʣʴʥʦʾ ʚʘʪʠ, ʧʽʥʦʩʪʽʨʦʣʫ ʪʦʱʦ. 

 

 

 

ʈʠʩ. 10.4.1. ɿʘʣʽʟʦʙʝʪʦʥʥʘ ʨʘʤʘ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ. 

 

ɼʣʷ ʧʦʢʨʠʪʪʽʚ ʽ ʧʝʨʝʢʨʠʪʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʙʨʠʩʪʽ ʧʣʠʪʠ  ʨʦʟʤʽʨʦʤ 

1500 Ĭ 6000 ʽ 3000 Ĭ 6000 ʤʤ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ 

ɺ15...ɺ30. ʇʦʢʨʠʪʪʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʙʫʜʽʚʝʣʴ ʟʜʽʡʩʥʶʶʪʴ ʦʙʦʣʦʥʢʘʤʠ  

ʨʦʟʤʽʨʘʤʠ ʚ ʧʣʘʥʽ 1500 Ĭ 12000, 3000 Ĭ 12000, 3000 Ĭ 18000, 3000 Ĭ 24000 ʤʤ.  

ʈʦʟʧʦʚʩʶʜʞʝʥʽ ʦʙôʻʤʥʽ ʙʣʦʢʠ ï ʧʨʦʩʪʦʨʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟ ʣʝʛʢʦʛʦ ʙʝʪʦʥʫ 

ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ 1600...1800 ʢʛ/ʤ
3
 ʽ ʢʣʘʩʽʚ ɺ10...ɺ15, ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʨʝʰʽʪʢʠ 

ʧʽʜʣʦʛ, ʧʘʥʝʣʽ ʧʝʨʝʛʦʨʦʜʦʢ ʪʦʱʦ. 

ɼʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ  ï ʮʝ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʩʪʽʚ, 

ʪʨʫʙʠ, ʦʧʦʨʠ ʢʦʥʪʘʢʪʥʦʾ ʤʝʨʝʞʽ ʝʣʝʢʪʨʠʬʽʢʦʚʘʥʠʭ ʟʘʣʽʟʥʠʮʴ, ʰʧʘʣʠ, ʪʶʙʽʥʛʠ, 

ʧʣʠʪʠ ʧʦʢʨʠʪʪʽʚ ʜʦʨʽʛ ʪʦʱʦ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʾʭ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ 

ɺ25...ɺ40 ʟ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʦʶ ʘʨʤʘʪʫʨʦʶ. ɹʝʪʦʥ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʽʮʥʠʤ, 

ʤʦʨʦʟʦʩʪʽʡʢʠʤ ʽ ʚʦʜʦʥʝʧʨʦʥʠʢʥʠʤ. 

ɼʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʧʦʨʫʜ ï ʮʝ ʝʣʝʤʝʥʪʠ ʟʝʨʥʦʩʭʦʚʠʱ (ʙʣʦʢʠ 

3000 Ĭ 3000 Ĭ 1200 ʤʤ), ʩʠʣʦʩʠ ʜʽʘʤʝʪʨʦʤ 6, 12, 18 ʤ, ʝʣʝʤʝʥʪʠ ʪʨʘʥʰʝʡ, ʜʝʪʘʣʽ 
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ʢʘʨʢʘʩʽʚ ʪʝʧʣʠʮʴ, ʨʽʟʥʠʭ ʩʭʦʚʠʱ ʪʘ ʽʥ. ɰʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʚʘʞʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ 

ɺ15...ɺ25. 

ɼʣʷ ʩʧʦʨʫʜ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ï ʮʝ ʙʝʟʥʘʧʽʨʥʽ ʪʨʫʙʠ 

ʜʽʘʤʝʪʨʦʤ 10...60 ʩʤ, 1...2 ʤ ʟʘʚʜʦʚʞʢʠ. ʅʘʧʽʨʥʽ ʪʨʫʙʠ ʤʘʶʪʴ ʜʽʘʤʝʪʨ 50...120 ʩʤ 

ʽ ʜʦʚʞʠʥʫ 4...6 ʤ. 

ɼʣʷ ʛʽʜʨʦʪʝʭʥʽʯʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ  ï ʮʝ ʙʘʣʢʠ, ʙʘʣʢʦʚʽ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʽʚ, 

ʬʫʥʜʘʤʝʥʪʥʽ ʧʣʠʪʠ, ʦʙʦʣʦʥʢʠ, ʥʘʧʽʨʥʽ ʝʣʝʤʝʥʪʠ, ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʚʘʞʢʦʛʦ ʤʦʨʦʟʦ- 

ʪʘ ʚʦʜʦʩʪʽʡʢʦʛʦ ʙʝʪʦʥʫ ʢʣʘʩʽʚ ɺ15...ɺ30 (ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ). 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʚʠʨʦʙʽʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʩʠʪʴ ʰʠʨʦʢʘ: ʟʘʣʽʟʦʙʝʪʦʥʥʽ 

ʟʙʽʨʥʽ ʢʦʣʦʜʷʟʽ ʪʘ ʢʦʣʝʢʪʦʨʠ, ʩʪʦʷʢʠ ʧʽʜ ʩʚʽʪʠʣʴʥʠʢʠ, ʟʙʽʨʥʽ ʝʣʝʤʝʥʪʠ ʦʛʦʨʦʞʽ 

ʪʦʱʦ. ʈʦʟʤʽʨʠ, ʩʠʩʪʝʤʠ ʘʨʤʫʚʘʥʥʷ, ʢʣʘʩ ʙʝʪʦʥʫ, ʝʩʢʽʟʠ ʪʘ ʽʥʰʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ 

ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ ʟʚʝʜʝʥʽ ʚ ʢʘʪʘʣʦʛʠ ʪʠʧʦʚʠʭ ʚʠʨʦʙʽʚ. 

   

 10.5 ɺʀɻʆʊʆɺʃɽʅʅʗ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

 

ɺʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ: ʧʨʠʛʦʪʫʚʘʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʟʘʛʦʪʦʚʢʘ ʘʨʤʘʪʫʨʠ, ʫʢʣʘʜʘʥʥʷ 

ʘʨʤʘʪʫʨʠ, ʫʢʣʘʜʘʥʥʷ ʽ ʫʱʽʣʴʥʝʥʥʷ ʙʝʪʦʥʥʦʾ ʩʫʤʽʰʽ, ʪʝʧʣʦʚʦʣʦʛʽʩʥʘ ʦʙʨʦʙʢʘ, 

ʦʧʦʨʷʜʞʫʚʘʥʥʷ ʣʠʮʴʦʚʦʾ ʧʦʚʝʨʭʥʽ ʚʠʨʦʙʽʚ. 

ɹʝʪʦʥʥʫ ʩʫʤʽʰ ʛʦʪʫʶʪʴ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʟʚʠʯʘʡʥʦʛʦ ʙʝʪʦʥʫ, ʘʣʝ ʽʥʦʜʽ ʟ 

ʦʙʤʝʞʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʢʨʫʧʥʦʛʦ ʟʘʧʦʚʥʶʚʘʯʘ ʜʣʷ ʛʫʩʪʦʘʨʤʦʚʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ 

ʢʽʣʴʢʦʩʪʽ ʭʽʤʽʯʥʠʭ ʜʦʙʘʚʦʢ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ ʢʦʨʦʟʽʶ ʘʨʤʘʪʫʨʠ. ɸʨʤʘʪʫʨʫ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʚ ʘʨʤʘʪʫʨʥʦʤʫ ʮʝʭʫ. ʊʘʤ ʾʾ ʚʠʧʨʘʚʣʷʶʪʴ ʽ ʨʽʞʫʪʴ ʥʘ ʟʘʛʦʪʦʚʢʠ 

ʟʘʜʘʥʦʾ ʜʦʚʞʠʥʠ, ʧʦʪʽʤ ʥʘʜʘʶʪʴ ʧʦʪʨʽʙʥʦʾ ʬʦʨʤʠ, ʟʚʘʨʶʶʪʴ ʫ ʩʽʪʢʠ ʽ ʢʘʨʢʘʩʠ. 

ɻʦʪʦʚʽ ʢʘʨʢʘʩʠ ʽ ʩʽʪʢʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʥʘ ʧʦʩʪ ʬʦʨʤʫʚʘʥʥʷ, ʜʝ ʫʢʣʘʜʘʶʪʴ ʫ 

ʧʽʜʛʦʪʦʚʣʝʥʫ ʬʦʨʤʫ. 

ɸʨʤʘʪʫʨʫ ʜʣʷ ʧʦʧʝʨʝʜʥʴʦ ʥʘʧʨʫʞʝʥʠʭ ʚʠʨʦʙʽʚ ʥʘʪʷʛʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʽʜʨʘʚʣʽʯʥʠʭ ʜʦʤʢʨʘʪʽʚ, ʝʣʝʢʪʨʦʪʝʨʤʽʯʥʠʤ ʪʘ ʽʥʰʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʬʽʢʩʘʪʦʨʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ ʙʝʪʦʥʫ, ʘʨʤʘʪʫʨʫ 

ʫʢʣʘʜʘʶʪʴ ʫ ʬʦʨʤʫ, ʟʘʚʯʘʩʥʦ ʦʯʠʱʝʥʫ, ʟʽʙʨʘʥʫ ʽ ʟʤʘʟʘʥʫ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʙʝʪʦʥʦʫʢʣʘʜʯʠʢʦʤ ʫ ʬʦʨʤʫ ʟ ʘʨʤʘʪʫʨʦʶ ʧʦʜʘʶʪʴ ʙʝʪʦʥʥʫ 

ʩʫʤʽʰ, ʫʱʽʣʴʥʶʶʯʠ ʾʾ ʚʽʙʨʫʚʘʥʥʷʤ, ʚʘʢʫʫʤʫʚʘʥʥʷʤ, ʧʨʝʩʫʚʘʥʥʷʤ, ʧʨʦʢʘʪʢʦʶ, 

ʪʨʘʤʙʫʚʘʥʥʷʤ ʪʦʱʦ 

ʊʝʧʣʦʚʦʣʦʛʽʩʥʘ ʦʙʨʦʙʢʘ ʚʠʨʦʙʽʚ ʟʜʽʡʩʥʶʻ ʫ ʧʨʦʧʘʨʦʯʥʠʭ ʢʘʤʝʨʘʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 70.. 100 Áʉ ʽ ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 100 %. ɿʘ 8...16 ʛʦʜʠʥ 

ʚʠʨʦʙʠ ʥʘʙʫʚʘʶʪʴ 70 % ʤʘʨʦʯʥʦʾ ʤʽʮʥʦʩʪʽ. ʇʽʩʣʷ ʧʨʦʧʘʨʶʚʘʥʥʷ ʚʠʨʦʙʠ 

ʚʠʡʤʘʶʪʴ ʽʟ ʬʦʨʤʠ ʽ ʦʮʽʥʶʶʪʴ ʾʭ ʷʢʽʩʪʴ. 

ʂʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʝʨʝʚʽʨʢʠ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ, ʬʦʨʤʠ, 

ʣʽʥʽʡʥʠʭ ʨʦʟʤʽʨʽʚ, ʪʦʚʱʠʥʠ ʟʘʭʠʩʥʦʛʦ ʰʘʨʫ, ʨʦʟʪʘʰʫʚʘʥʥʷ ʘʨʤʘʪʫʨʠ ʽ 

ʟʘʢʣʘʜʥʠʭ ʜʝʪʘʣʝʡ, ʬʘʢʪʠʯʥʦʾ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ ʪʘ ʾʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʨʦʝʢʪʥʽʡ. 

ʗʢʱʦ ʚʠʨʽʙ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ, ʡʦʛʦ ʤʘʨʢʽʨʫʶʪʴ ʬʘʨʙʦʶ, ʷʢʘ ʥʝ 

ʟʤʠʚʘʻʪʴʩʷ. 
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 10.6 ʉʇʆʉʆɹʀ ɺʀɻʆʊʆɺʃɽʅʅʗ ɿɹɯʈʅʀʍ ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ 

ɺʀʈʆɹɯɺ 

 

ʅʘ ʟʘʚʦʜʘʭ ʟʙʽʨʥʦʛʦ ʟʘʣʽʟʦʙʝʪʦʥʫ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟʘ ʪʨʴʦʤʘ 

ʩʭʝʤʘʤʠ. 

ʇʝʨʰʘ ʩʭʝʤʘ ï ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʥʝʧʝʨʝʤʽʱʫʚʘʥʠʭ 

ʬʦʨʤʘʭ ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʝʥʜʦʚʠʤ ʪʘ ʢʘʩʝʪʥʠʤ ʩʧʦʩʦʙʘʤʠ. ʋʩʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʥʘ ʦʜʥʦʤʫ ʤʽʩʮʽ. ʉʪʝʥʜʦʚʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʷʶʪʴ 

ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʽ ʚʠʨʦʙʠ. ɼʦ ʬʦʨʤʠ ʧʦʩʣʽʜʦʚʥʦ ʧʝʨʝʤʽʰʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʘʧʘʨʘʪʠ, ʚʠʢʦʥʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʦʧʝʨʘʮʽʾ. ʂʘʩʝʪʥʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʦʙʠ ʬʦʨʤʫʶʪʴ 

ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ ʫ ʬʦʨʤʽ-ʢʘʩʝʪʽ ʟ ʨʷʜʦʤ ʚʽʜʩʽʢʽʚ. ʈʝʘʣʽʟʘʮʽʷ ʮʴʦʛʦ 

ʩʧʦʩʦʙʫ ʦʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʘ ʥʘ ʟʘʚʦʜʘʭ ʟ ʦʙʤʝʞʝʥʠʤʠ ʚʠʨʦʙʥʠʯʠʤʠ ʧʣʦʱʘʤʠ 

(ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʨʦʟʰʠʨʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʚʠʨʦʙʽʚ ʪʦʱʦ). 

ɼʨʫʛʘ ʩʭʝʤʘ ï ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʫ ʧʝʨʝʤʽʱʫʚʘʥʠʭ ʬʦʨʤʘʭ ï 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʚʝʻʨʥʠʤ ʪʘ ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʤ ʩʧʦʩʦʙʘʤʠ. ɿʘ ʮʽʻʶ ʩʭʝʤʦʶ 

ʦʢʨʝʤʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʚʠʢʦʥʫʶʪʴ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʦʩʪʘʭ, ʜʦ ʷʢʠʭ 

ʙʝʟʧʝʨʝʨʚʥʦ (ʢʦʥʚʝʻʨʥʠʡ) ʘʙʦ ʮʠʢʣʽʯʥʦ (ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ ʩʧʦʩʽʙ) 

ʨʫʭʘʶʪʴʩʷ ʬʦʨʤʠ, ʘ ʜʘʣʽ
 
ʽ ʚʠʨʦʙʠ ʟ ʬʦʨʤʘʤʠ. ʂʦʥʚʝʻʨʥʠʤ ʩʧʦʩʦʙʦʤ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ ʜʨʽʙʥʦʨʦʟʤʽʨʥʽ ʚʠʨʦʙʠ; ʚʽʥ ʜʘʻ ʟʤʦʛʫ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʫ ʤʝʭʘʥʽʟʘʮʽʶ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ. ʇʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʤ ʩʧʦʩʦʙʦʤ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʝʨʝʜʥʴʦʨʦʟʤʽʨʥʽ ʚʠʨʦʙʠ: ʬʦʨʤʠ ʨʫʭʘʶʪʴʩʷ ʚʽʜ ʦʜʥʦʛʦ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ ʜʦ ʽʥʰʦʛʦ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʽ ʘʛʨʝʛʘʪʠ, ʷʢ ʚʠʢʦʥʫʶʪʴ ʦʢʨʝʤʽ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ (ʨʦʟʧʘʣʫʙʢʘ, ʧʽʜʛʦʪʦʚʢʘ ʬʦʨʤʠ, ʫʢʣʘʜʘʥʥʷ ʘʨʤʘʪʫʨʠ, 

ʬʦʨʤʫʚʘʥʥʷ, ʪʚʝʨʜʽʥʥʷ ʙʝʪʦʥʫ, ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ). 

ʊʨʝʪʷ ʩʭʝʤʘ ï ʙʝʟʧʝʨʝʨʚʥʝ ʬʦʨʤʫʚʘʥʥʷ, ʘʙʦ ʚʽʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ. ʋʚʝʩʴ 

ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʠʢʦʥʫʶʪʴ ʥʘ ʻʜʠʥʦʤʫ ʘʛʨʝʛʘʪʽ ï 

ʚʽʙʨʦʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ. ʅʘ ʩʪʨʽʯʢʫ, ʷʢʘ ʙʝʟʧʝʨʝʨʚʥʦ ʨʫʭʘʻʪʴʩʷ, ʥʘʥʦʩʷʪʴ 

ʟʤʘʟʫʚʘʣʴʥʫ ʩʫʤʽʰ, ʧʦʪʽʤ ʫʢʣʘʜʘʶʪʴ ʘʨʤʘʪʫʨʥʽ ʢʘʨʢʘʩʠ. ɹʝʪʦʥʥʫ ʩʫʤʽʰ 

ʨʦʟʧʦʜʽʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʪʦʥʦʫʢʣʘʜʘʯʘ ʽ ʫʱʽʣʴʥʶʶʪʴ ʚʽʙʨʦʙʘʣʢʦʶ ʥʘ 

ʬʦʨʤʫʶʯʽʡ ʩʪʨʽʯʮʽ. ʊʚʝʨʜʽʶʪʴ ʚʠʨʦʙʠ ʚ ʢʘʤʝʨʘʭ, ʢʫʜʠ ʧʦʜʘʻʪʴʩʷ ʧʘʨʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ 105...110 Áʉ ʧʨʦʪʷʛʦʤ 2...4 ʛʦʜʠʥ. 

 

 10.7 ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ʊɸ ʉʂʃɸɼʋɺɸʅʅʗ 

ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ɺʀʈʆɹɯɺ 

 

ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʽʟ ʟʘʚʦʜʫ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʯʠ 

ʟʘʣʽʟʥʠʯʥʠʤʠ ʪʨʘʥʩʧʦʨʪʦʤ ʫ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ (ʟʘ ʚʠʥʷʪʢʦʤ ʢʦʣʦʥ ʽ ʧʘʣʴ). ɰʭ 

ʩʢʣʘʜʘʶʪʴ ʫ ʰʪʘʙʝʣʽ ʪʘʢ, ʱʦʙ ʤʦʞʥʘ ʙʫʣʦ ʣʝʛʢʦ ʧʨʦʯʠʪʘʪʠ ʟʘʚʦʜʩʴʢʫ ʤʘʨʢʫ. 

ʄʦʥʪʘʞʥʽ ʧʝʪʣʽ ʤʘʶʪʴ ʟʥʘʭʦʜʠʪʠʩʷ ʟʚʝʨʭʫ. ɺʠʨʦʙʠ ʫʢʣʘʜʘʶʪʴ ʥʘ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʦʢʣʘʜʢʠ ʟ ʜʝʨʝʚ'ʷʥʠʭ ʙʨʫʩʢʽʚ, ʨʦʟʤʽʱʝʥʽ ʧʦ ʦʜʥʽʡ ʚʝʨʪʠʢʘʣʽ ʪʘʢ, ʱʦʙ ʥʝ 

ʚʠʥʠʢʘʣʠ ʚʠʛʠʥʘʶʯʽ ʟʫʩʠʣʣʷ, ʥʘ ʷʢʽ ʥʝ ʨʦʟʨʘʭʦʚʘʥʘ ʢʦʥʩʪʨʫʢʮʽʷ. ɺʽʜ ʢʨʘʶ 

ʢʦʥʩʪʨʫʢʮʽʾ ʙʨʫʩʢʠ ʫʢʣʘʜʘʶʪʴ ʥʘ 25...50 ʩʤ ʧʨʠ ʜʦʚʞʠʥʽ ʜʦ ʙ ʤ ʽ ʥʘ 100...120 ʩʤ, 

ʷʢʱʦ ʜʦʚʞʠʥʘ ʢʦʥʩʪʨʫʢʮʽʾ ʙʽʣʴʰʘ ʥʽʞ 6 ʤ. ɺʠʩʦʪʫ ʰʪʘʙʝʣʷ ʽ ʤʽʩʮʷ ʦʧʠʨʘʥʥʷ 
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ʚʠʨʦʙʽʚ ʧʨʠʟʥʘʯʘʶʪʴ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ. ʇʦʣʦʞʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʤʘʻ ʚʽʜʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʾʭʥʴʦʾ ʨʦʙʦʪʠ ʚ ʩʧʦʨʫʜʘʭ (ʨʠʩ. 10.7 ). 

 

 

 

ʈʠʩ. 10.7. ʉʢʣʘʜʫʚʘʥʥʷ 

ʟʙʽʨʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʚʠʨʦʙʽʚ: ʘ ï ʬʫʥʜʘʤʝʥʪʥʽ 

ʙʣʦʢʠ; ʙ ï ʨʠʛʝʣʽ;  

ʚ ï ʧʣʠʪʠ ʧʦʢʨʠʪʪʷ;  

ʛ ï ʩʭʦʜʦʚʽ ʤʘʨʰʽ. 

 

 

 10.8 ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ɯɿ ɿɸʃɯɿʆɹɽʊʆʅʋ 

 

ɿʘʚʦʜʠ ʧʦ ʚʠʛʦʪʦʚʣʝʥʥʶ ʟʙʽʨʥʠʭ ʙʝʪʦʥʥʠʭ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʡ ʥʘʧʦʣʝʛʣʠʚʦ ʽ ʧʦʩʪʽʡʥʦ ʧʨʘʮʶʶʪʴ ʥʘʜ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʜʫʢʮʽʷ ʟʘʚʦʜʽʚ ʨʽʟʥʦʤʘʥʽʪʥʘ (ʨʠʩ. 10.8), ʮʝ ʽ ʧʣʠʪʠ ʧʦʢʨʠʪʪʷ ʽ 

ʧʝʨʝʢʨʠʪʪʷ, ʢʦʣʦʥʠ, ʬʝʨʤʠ, ʙʘʣʢʠ, ʬʫʥʜʘʤʝʥʪʥʽ ʽ ʩʪʽʥʦʚʽ ʙʣʦʢʠ ʽ ʽʥʰʽ. 

 

  

 

ʈʠʩ. 10.8. 

ʇʨʦʜʫʢʮʽʷ 

ʟʘʚʦʜʽʚ ʧʦ 

ʚʠʛʦʪʦʚʣʝʥʥʶ 

ʟʙʽʨʥʠʭ 

ʙʝʪʦʥʥʠʭ ʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʚʠʨʦʙʽʚ ʪʘ 

ʢʦʥʩʪʨʫʢʮʽʡ. 
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ʎɽ ʎɯʂɸɺʆ 

... ʑʝ ʩʪʘʨʦʜʘʚʥʽ ʙʫʜʽʚʝʣʴʥʠʢʠ ʙʦʨʦʣʠʩʷ ʟ ʨʫʡʥʫʚʘʥʥʷʤ ʚʠʨʦʙʽʚ, ʚʚʦʜʷʯʠ 

ʤʘʪʝʨʽʘʣʠ, ʱʦ ʤʘʶʪʴ ʚʠʱʫ ʤʽʮʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʦʜʥʦʨʽʜʥʽʩʪʴ 

ʟʘʩʪʠʛʘʶʯʦʛʦ ʨʦʟʯʠʥʫ. ɭʛʠʧʪʦʣʦʛʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʩʢʣʘʜʥʠʡ ʧʦ ʩʢʣʘʜʫ ʙʝʪʦʥ 

ʽʟ ʩʣʽʜʘʤʠ ʰʝʨʩʪʽ, ʤʝʜʫ ʽ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʱʝ ʧʨʠ ʟʚʝʜʝʥʥʽ 

ʧʽʨʘʤʽʜ, ʘ ʯʝʨʝʟ ʜʝʢʽʣʴʢʘ ʪʠʩʷʯʦʣʽʪʴ ʚ ʨʦʟʯʠʥ ʜʣʷ ʢʣʘʜʢʠ ʇ`ʷʪʥʠʮʴʢʦʾ ʮʝʨʢʚʠ 

ʧʽʜ ʏʝʨʥʽʛʦʚʦʤ ʜʦʜʘʚʘʣʠ ʷʻʯʥʠʡ ʙʽʣʦʢ, ʤʦʣʦʢʦ ʽ ʨʫʙʘʥʫ ʰʝʨʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʣʦʢʦʥ ʷʢ ʚʪʦʨʠʥʥʝ ʘʨʤʫʚʘʥʥʷ ʤʘʻ ʜʘʚʥʶ ʽʩʪʦʨʽʶ. 

... ʇʦʷʚʘ ʟʘʣʽʟʦʙʝʪʦʥʫ ʙʫʣʘ ʦʙʫʤʦʚʣʝʥʘ ʙʫʨʭʣʠʚʠʤ ʨʦʟʚʠʪʢʦʤ ʚʠʨʦʙʥʠʯʠʭ 

ʩʠʣ ʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ ʩʝʨʝʜʠʥʽ 19 ʩʪʦʣʽʪʪʷ. ʊʦʤʫ ʱʦ ʮʝʤʝʥʪʥʘ ʪʘ 

ʩʪʘʣʝʣʠʚʘʨʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʦʜʝʨʞʘʣʘ ʚ ʪʦʡ ʯʘʩ ʜʦʩʪʘʪʥʽʡ ʨʦʟʚʠʪʦʢ, ʪʝʭʥʽʯʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʫ ʩʪʘʣʘ ʟʘʢʦʥʦʤʽʨʥʦʾ. 

... ɸʨʤʦʮʝʤʝʥʪ ʚʠʥʘʡʰʦʚ ʬʨʘʥʮʫʟʴʢʠʡ ʩʘʜʽʚʥʠʢ ʄʦʥʴ ̒ ʚ 1867 ʨʦʮʽ. 

ɿʘʡʥʷʪʠʡ ʚʠʛʦʪʦʚʣʝʥʥʷʤ ʚʝʣʠʢʠʭ ʛʦʨʰʢʽʚ ʜʣʷ ʢʚʽʪʽʚ, ʚʽʥ ʟʙʘʛʥʫʚ, ʱʦ ʾʭ ʤʦʞʥʘ 

ʨʦʙʠʪʠ ʥʝ ʽʟ ʜʝʨʝʚʘ, ʷʢʝ ʚ ʪʦʡ ʯʘʩ ʜʦʨʦʛʦ ʮʽʥʠʣʦʩʷ ʚ ʌʨʘʥʮʽʾ, ʘ ʽʟ ʜʨʦʪʫ, 

ʦʙʤʘʟʘʥʦʛʦ ʮʝʤʝʥʪʦʤ. ʇʽʩʣʷ ʜʝʢʽʣʴʢʦʭ ʩʧʨʦʙ ʄʦʥʴʻ ʧʝʨʝʩʚʽʜʯʠʚʩʷ, ʱʦ ʥʦʚʽ 

ʛʦʨʰʢʠ ʥʝ ʪʽʣʴʢʠ ʦʙʭʦʜʷʪʴʩʷ ʜʝʰʝʚʰʝ ʜʝʨʝʚôʷʥʠʭ, ʘʣʝ ʽ ʟʥʘʯʥʦ ʤʽʮʥʽʰʽ ʾʭ. 

ɺʠʛʘʜʣʠʚʠʡ ʩʘʜʽʚʥʠʢ ʟʨʘʟʫ ʞ ʚʟʷʚ ʧʘʪʝʥʪ ʥʘ ʩʚʽʡ ʚʠʥʘʭʽʜ. 

... ʇʝʨʰʠʡ ʚ ʩʚʽʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʤʽʩʪ ʚʩʪʫʧʠʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʚ 1891 ʨʦʮʽ 

ʚ ʇʝʪʝʨʙʫʨʟʽ. ɿʙʫʜʫʚʘʣʠ ʡʦʛʦ ʧʦ ʧʨʦʝʢʪʫ ʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬʝʩʦʨʘ 

ʇʝʪʝʨʙʫʨʟʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ ʅ. ɸ. ɹʝʣʝʣʶʙʩʴʢʦʛʦ. ʇʝʨʰʠʡ ʚ 

ʩʚʽʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʤʽʩʪ ʚʝʣʠʢʦʛʦ ʧʨʦʣʴʦʪʫ (45 ʤʝʪʨʽʚ) ʙʫʚ ʟʙʫʜʦʚʘʥʠʡ ʪʘʢʦʞ 

ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʅ. ɸ. ɹʝʣʝʣʶʙʩʴʢʦʛʦ ʚ 1896 ʨʦʮʽ ʜʦ ʚʽʜʢʨʠʪʪʷ 

ʅʠʞʥʴʦʛʦʨʦʜʩʴʢʦʾ ʷʨʤʘʨʢʠ. 

...ʅʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʤʦʥʦʣʽʪʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ ʫʞʝ ʜʦʩʠʪʴ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʙʫʜʽʚʥʠʮʪʚʽ. ɺ 1910-1911 ʨʦʢʘʭ ʚ ʇʝʪʝʨʙʫʨʟʽ ʥʘʜ ʥʦʚʠʤ 

ʛʣʷʜʘʮʴʢʠʤ ʟʘʣʦʤ ʙʫʚ ʟʘʣʽʟʦʙʝʪʦʥʥʠʡ ʢʫʧʦʣ ʧʨʦʣʴʦʪʦʤ 31 ʤʝʪʨ. ɺ ʪʽ ʨʦʢʠ ʮʝ 

ʙʫʣʘ ʨʝʢʦʨʜʥʘ ʧʦ ʩʚʦʾʤ ʨʦʟʤʽʨʘʤ ʩʧʦʨʫʜʘ. 

...ʇʦʰʠʨʝʥʥʶ ʟʘʣʽʟʦʙʝʪʦʥʫ ʩʧʨʠʷʣʠ ʚʠʥʘʭʽʜʥʠʢʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʽ 

ʷʢ ɸʚʛʫʩʪ ʇʝʨʝ ï Ăʙʘʪʴʢʦ ʟʘʣʽʟʦʙʝʪʦʥʫò, ʷʢʠʡ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʚ ʨʘʡʦʥʽ ʈʫ 

ʌʨʘʥʢʣʽʥ (1903 ʨ.) ʽ ʛʘʨʘʞʫ ʚ ʨʘʡʦʥʽ ʈʫ ʇʦʥʪ`ʶ ʫ ʇʘʨʠʞʽ (1905 ʨ.) ʚʧʝʨʰʝ 

ʚʠʢʦʨʠʩʪʘʚ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʪʘʢ ʟʚʘʥʠʡ Ăʝʩʪʝʪʠʯʥʠʡ ʙʝʪʦʥò, ʈʦʙʝʨʪ 

ʄʝʡʣʣʘʨʪ, ʷʢʦʛʦ ʥʘʟʠʚʘʶʪʴ ʱʝ ʧʽʦʥʝʨʦʤ  ʟʘʣʽʟʦʙʝʪʦʥʫ, ʘ ʪʘʢʦʞ ʄʘʢʩ ɹʝʨʛ ï 

ʘʨʭʽʪʝʢʪʦʨ Ăɿʘʣʫ ʩʪʦʣʽʪʪʷò ʫ ɺʨʦʮʣʘʚʽ (1911-1913 ʨʨ.). 

...ʇʝʨʰʠʤ ʚ ʩʚʽʪʽ ʟʙʽʨʥʠʤ ʟʘʣʽʟʦʙʝʪʦʥʥʠʤ ʢʫʧʦʣʦʤ ʩʪʘʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʢʫʧʦʣ, ʟʙʫʜʦʚʘʥʠʡ ʚ 1910 ʨʦʮʽ ʨʦʩʽʡʩʴʢʠʤ ʽʥʞʝʥʝʨʦʤ 

ʇ. ʉʦʢʦʣʦʚʠʤ ʚ ʇʘʚʣʦʚʩʴʢʫ. ʆʨʠʛʽʥʘʣʴʥʘ ʪʦʥʢʦʩʪʽʥʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʜʽʘʤʝʪʨʦʤ ʚ 

ʦʩʥʦʚʽ 4,26 ʤʝʪʨʘ, ʩʧʦʨʫʜʞʝʥʘ ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ, ʟʙʝʨʝʛʣʘʩʷ ʜʦ ʥʘʰʠʭ ʯʘʩʽʚ. 

...ʋ 1920 ʨ. ɽʫʞʽʥ ʌʨʝʡʩʽʥʝʪ, ʦʜʠʥ ʟ ʥʘʡʚʠʜʘʪʥʽʰʠʭ ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʤʦʩʪʽʚ, 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʥʘʪʷʛʥʫʪʠ ʩʪʘʣʝʚʽ ʧʨʫʪʠ, ʘ ʧʦʪʽʤ ʾʭ ʟʘʙʝʪʦʥʫʚʘʪʠ. ɺ ʛʦʪʦʚʦʤʫ 

ʚʠʨʦʙʽ ʥʘʪʷʛʥʫʪʽ ʧʨʫʪʠ ʪʨʠʤʘʶʪʴʩʷ ʪʘʢ, ʥʽʙʠ Ăʥʘʤʘʛʘʶʪʴʩʷò ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ 

ʩʚʦʛʦ ʧʝʨʚʠʥʥʦʛʦ ʩʪʘʥʫ, ʟʚʽʣʴʥʷʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘʧʨʫʞʝʥʥʷ ʪʠʩʢʫ. ɿʘʚʜʷʢʠ 
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ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʘ ʢʦʤʧʝʥʩʘʮʽʷ ʥʝʙʝʟʧʝʯʥʦʛʦ ʨʦʟʪʷʛʫ, ʱʦ ʚʠʥʠʢʘʻ ʚ 

ʙʘʣʢʘʭ ʙʝʪʦʥʫ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʤʽʮʥʽʩʪʴ ʧʨʦʛʽʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʪʘ ʩʧʨʠʷʻ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʥʝʪʠʧʦʚʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʧʨʠ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʟʤʝʥʰʝʥʥʽ ʧʝʨʝʨʽʟʽʚ. 

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1. ʑʦ ʪʘʢʝ ʟʙʽʨʥʠʡ ʟʘʣʽʟʦʙʝʪʦʥ? ʁʦʛʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʫ ʧʦʨʽʚʥʷʥʥʽ 
ʟ ʤʦʥʦʣʽʪʥʠʤ. 

2. ʅʘʟʚʽʪʴ ʟʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʫ ʮʠʚʽʣʴʥʦʤʫ 

ʙʫʜʽʚʥʠʮʪʚʽ. 

3. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʟʙʽʨʥʽ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʧʨʦʤʠʩʣʦʚʦʛʦ 
ʙʫʜʽʚʥʠʮʪʚʘ. 

4. ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 
ʚʠʨʦʙʽʚ, ʾʭ ʦʩʦʙʣʠʚʦʩʪʽ. 

5. ʗʢ ʩʢʣʘʜʘʶʪʴ ʪʘ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ? 

6. ʋ ʯʦʤʫ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʧʝʨʝʜʥʴʦʥʘʧʨʫʞʝʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ ʚʽʜ 
ʟʚʠʯʘʡʥʠʭ? 

7. ʗʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʩʦʪʘ ʰʪʘʙʝʣʷ ʩʢʣʘʜʫʚʘʥʥʷ ʩʭʦʜʦʚʠʭ ʤʘʨʰʽʚ? 

8. ʗʢ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʟʙʽʨʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʙʘʣʢʫ ʧʦʢʨʠʪʪʷ? 

 

   ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 
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ɯ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 11 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
ɯɯ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 10 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
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ɯɯɯ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 9 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
Vɯ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 7 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
V. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 6 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
Vɯ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 5 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
Vɯɯ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 4 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
Vɯɯɯ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 3 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
ɯʍ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 1 ʤʦʞʝ ʙʫʪʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ; 3) ʛʽʜʨʦʪʝʭʥʽʯʥʠʡ ʙʝʪʦʥ. 
ʍ. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 2 ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʽ 

ʤʘʪʝʨʽʘʣʠé 

1) ʣʝʛʢʠʡ ʙʝʪʦʥ + ʩʪʘʣʝʚʘ ʘʨʤʘʪʫʨʘ; 2) ʚʘʞʢʠʡ ʙʝʪʦʥ + ʩʪʘʣʝʚʘ ʘʨʤʘʪʫʨʘ;  

3) ʣʝʛʢʠʡ ʙʝʪʦʥ ʙʝʟ ʘʨʤʘʪʫʨʠ; 4) ʚʘʞʢʠʡ ʙʝʪʦʥ ʙʝʟ ʘʨʤʘʪʫʨʠ. 
 

ʍ.2. ( ʚʠʛʦʪʦʚʣʝʥʥʷ) 

 

(ʨʠʩʫʥʢʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʩʪʫ) 

ɯ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 1 ?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʦʥʚʝʻʨʥʠʡ; 3) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ; 4) 

ʚʽʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ. 

ɯɯ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 2?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʘʩʝʪʥʠʡ; 3) ʢʦʥʚʝʻʨʥʠʡ; 4) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ. 

ɯɯɯ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 3?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʘʩʝʪʥʠʡ; 3) ʢʦʥʚʝʻʨʥʠʡ; 4) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ. 

ɯV. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 4?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʘʩʝʪʥʠʡ; 3) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ; 4) ʚʽʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ. 

V. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 5?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʘʩʝʪʥʠʡ; 3) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ; 4) ʚʽʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ. 

Vɯ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 6?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʘʩʝʪʥʠʡ; 3) ʢʦʥʚʝʻʨʥʠʡ; 4) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ. 

Vɯɯ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 7?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʘʩʝʪʥʠʡ; 3) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ; 4) ʚʽʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ.  

Vɯɯɯ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 8?  

1) ʢʘʩʝʪʥʠʡ; 2) ʢʦʥʚʝʻʨʥʠʡ; 3) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ; 4) ʚ̔ ʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ 

ɯʍ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 9?  

1) ʢʘʩʝʪʥʠʡ; 2) ʢʦʥʚʝʻʨʥʠʡ; 3) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ; 4) ʚʽʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ 

ʍ. ʗʢʠʤ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʘ ʢʦʥʩʪʨʫʢʮʽʷ ʧʽʜ ʥʦʤʝʨʦʤ 11?  

1) ʩʪʝʥʜʦʚʠʡ; 2) ʢʘʩʝʪʥʠʡ; 3) ʢʦʥʚʝʻʨʥʠʡ; 4) ʧʦʪʦʢʦʚʦ-ʘʛʨʝʛʘʪʥʠʡ; 

5) ʚʽʙʨʦʧʨʦʢʘʪʫʚʘʥʥʷ. 
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 ʍ.3. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

(ʨʠʩʫʥʢʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʩʪʫ) 

ɯ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 9 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 10; 2) ɺ 30; 3) ɺ 150;  4) ɺ 5. 

ɯɯ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 11 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʟ 

ʩʝʨʝʜʥʴʦʶ ʛʫʩʪʠʥʦʶ: 

 1) 500...700 ʢʛ/ʤ
3
;  2) 700...1000 ʢʛ/ʤ

3
; 3) 1200...1400 ʢʛ/ʤ

3
; 4) 2200...2500 

ʢʛ/ʤ
3
. 

ɯɯɯ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 6 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 10; 2) ɺ 30; 3) ɺ 100;  4) ɺ 5. 

V. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 1 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 10; 2) ɺ 30; 3) ɺ 150;  4) ɺ 25. 

V. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 10 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʟ 

ʩʝʨʝʜʥʴʦʶ ʛʫʩʪʠʥʦʶ: 

 1) 1500...1700 ʢʛ/ʤ
3
; 2) 700...1200 ʢʛ/ʤ

3
; 3) 1200...1400 ʢʛ/ʤ

3
; 4) 220...250 ʛ/ʤ

3
. 

Vɯ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 11 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 10; 2) ɺ 30; 3) ɺ 100;  4) ɺ 5. 

Vɯɯ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 9 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 20; 2) ɺ 30; 3) ɺ 150;  4) ɺ 5. 

Vɯɯɯ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 5 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 20; 2) ɺ 30; 3) ɺ 100;  4) ɺ 5. 

ɯʍ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 8 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 10; 2) ɺ 30; 3) ɺ 40;  4) ɺ 50. 

ʍ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ ˉ 4 ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʙʝʪʦʥ ʢʣʘʩʫ: 

 1) ɺ 10; 2) ɺ 30; 3) ɺ 40;  4) ɺ 5. 

 

ʍ.4. (ʨʦʟʤʽʨʠ) 

 

ɯ. ʗʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʩʦʪʘ ʬʫʥʜʘʤʝʥʪʥʦʛʦ ʙʣʦʢʫ ʜʣʷ ʞʠʪʣʦʚʦʾ ʙʫʜʽʚʣʽ? 

 1) 600 ʤʤ; 2) 400 ʤʤ; 3) 800 ʤʤ; 4) 500 ʤʤ. 

ɯɯ. ʌʫʥʜʘʤʝʥʪʥʽ ʙʣʦʢʠ ʞʠʪʣʦʚʦʾ ʙʫʜʽʚʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʦʚʱʠʥʦʶ:  

1) 100...300 ʤʤ; 2) 400...600 ʤʤ; 3) 800...1000 ʤʤ; 4) 600...800 ʤʤ. 

ɯɯɯ. ʉʪʽʥʦʚʽ ʙʝʪʦʥʥʽ ʧʘʥʝʣʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʦʚʞʠʥʦʶ: 

 1) 3600 ʤʤ; 2) 2900 ʤʤ; 3) 8000 ʤʤ; 4) 1000 ʤʤ. 

ɯV. ʊʦʚʱʠʥʘ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʧʣʠʪʠ ʧʝʨʝʢʨʠʪʪʷ ʜʦʨʽʚʥʶʻ: 

1) 100 ʤʤ; 2) 330 ʤʤ; 3) 220 ʤʤ; 4) 420 ʤʤ. 

V. ʌʫʥʜʘʤʝʥʪʥʽ ʙʘʣʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʘʚʨʦʚʦʛʦ ʘʙʦ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʦʛʦ ʧʝʨʝʨʽʟʫ 

ʜʦʚʞʠʥʦʶ: 

 1) 12 ʤ; 2) 3 ʤ; 3) 7,5 ʤ; 4) 8,2 ʤ. 

Vɯ. ʄʽʥʽʤʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʦʣʦʥ... 

  1) 300 ʤʤ; 2) 400 ʤʤ; 3) 200 ʤʤ; 4) 500 ʤʤ. 

Vɯɯ. ɹʘʣʢʠ ʧʦʢʨʠʪʪʷ ʚʠʛʦʪʦʚʣʷʶʪʴ ʜʦʚʞʠʥʦʶ: 

 1) 12 ʤ; 2) 3 ʤ; 3) 7,5 ʤ; 4) 8,2 ʤ. 
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Vɯɯɯ. ʈʝʙʨʠʩʪʽ ʧʣʠʪʠ ʧʦʢʨʠʪʪʽʚ ʚʠʧʫʩʢʘʶʪʴ ʰʠʨʠʥʦʶ: 

1) 3000 ʤʤ; 2) 2000 ʤʤ; 3) 10000 ʤʤ; 4) 5000 ʤʤ. 

ɯʍ. ʊʦʚʱʠʥʘ ʩʪʽʥʦʚʦʾ ʣʝʛʢʦ ʙʝʪʦʥʥʦʾ ʧʘʥʝʣʽ ʤʦʞʝ ʙʫʪʠ: 

 1) 40 ʤʤ; 2) 400 ʤʤ; 3) 80 ʤʤ; 4) 500 ʤʤ. 

ʍ. ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʧʘʥʝʣʽ ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʦʚʱʠʥʦʶ: 

 1) 120...160 ʤʤ; 2) 100...120 ʤʤ; 3) 12...100 ʤʤ; 4) 140...280 ʤʤ. 

 

 ʍ.5. (ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

(ʨʠʩʫʥʢʠ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʝʩʪʫ) 

ɯ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʩʪʽʥʦʚʫ ʧʘʥʝʣʴ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

ɯɯ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʢʦʣʦʥʫ ʩʝʨʝʜʥʴʦʛʦ ʨʷʜʫ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

ɯɯɯ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʬʫʥʜʘʤʝʥʪ ʧʽʜ ʢʦʣʦʥʫ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

ɯV. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʪʨʘʧʝʮʽʻʧʦʜʽʙʥʘ ʙʘʣʢʘ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

V. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʨʝʙʨʠʩʪʘ ʧʘʥʝʣʴ ʧʝʨʝʢʨʠʪʪʷ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

Vɯ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʢʨʫʛʣʦʧʫʩʪʦʪʥʘ ʧʘʥʝʣʴ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

Vɯɯ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʩʝʛʤʝʥʪʥʘ ʬʝʨʤʘ ʧʦʢʨʠʪʪʷ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

Vɯɯɯ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʙʣʦʢ ʩʪʽʥ ʧʽʜʚʘʣʽʚ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

ɯʍ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʩʪʽʥʦʚʠʡ ʙʣʦʢ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

ʍ. ʇʽʜ ʷʢʠʤ ʥʦʤʝʨʦʤ ʟʦʙʨʘʞʝʥʦ ʬʫʥʜʘʤʝʥʪʥʠʡ ʙʣʦʢ-ʧʦʜʫʰʢʘ? 

 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11. 

 

 ʍ.6. (ʧʨʠʡʤʘʥʥʷ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ) 

 

ɯ. ʗʢ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʟʙʽʨʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʧʣʠʪʫ ʧʦʢʨʠʪʪʷ? 

  1) ʚʝʨʪʠʢʘʣʴʥʦ; 2) ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ; 3) ʥʘʚʘʣʦʤ. 

ɯɯ. ʗʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʩʦʪʘ ʰʪʘʙʝʣʷ ʩʢʣʘʜʫʚʘʥʥʷ ʢʨʫʛʣʦʧʫʩʪʦʪʥʠʭ ʧʣʠʪ 

ʧʝʨʝʢʨʠʪʪʷ? 

 1) ʥʝ ʙʽʣʴʰʝ 2,5 ʤ;  2) ʥʝ ʤʝʥʰʝ 2,5 ʤ; 3) ʥʝ ʙʽʣʴʰʝ 1,2 ʤ. 

ɯɯɯ. ʗʢ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʟʙʽʨʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʢʦʣʦʥʫ? 

1) ʚʝʨʪʠʢʘʣʴʥʦ; 2) ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ; 3) ʥʘʚʘʣʦʤ. 

ɯV.  ʗʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʩʦʪʘ ʰʪʘʙʝʣʷ ʩʢʣʘʜʫʚʘʥʥʷ ʩʭʦʜʦʚʠʭ ʤʘʨʰʽʚ? 

 1) ʥʝ ʙʽʣʴʰʝ 2,5 ʤ;  2) ʥʝ ʤʝʥʰʝ 2,5 ʤ; 3) ʥʝ ʙʽʣʴʰʝ 1,2 ʤ. 

 V. ʗʢ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʟʙʽʨʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʩʪʽʥʦʚʫ ʧʘʥʝʣʴ? 

1) ʚʝʨʪʠʢʘʣʴʥʦ; 2) ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ; 3) ʥʘʚʘʣʦʤ. 
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Vɯ. ɿʘʣʽʟʦʙʝʪʦʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʢʣʘʜʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ... 

 1) ʧʘʧʽʨ; 2) ʜʝʨʝʚôʷʥʽ ʧʨʦʢʣʘʜʢʠ; 3) ʤʝʪʘʣʝʚʽ ʧʽʜʢʣʘʜʢʠ. 

Vɯɯ. ʗʢ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʟʙʽʨʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʬʝʨʤʫ ʧʦʢʨʠʪʪʷ? 

1) ʚʝʨʪʠʢʘʣʴʥʦ; 2) ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ; 3) ʥʘʚʘʣʦʤ. 

Vɯɯɯ. ʇʽʜ ʯʘʩ ʚʽʟʫʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ  ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʚʠʨʦʙʽʚ... 

 1) ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʬʝʢʪʽʚ; 

2) ʚʠʟʥʘʯʘʶʪʴ ʢʣʘʩ ʙʝʪʦʥʫ; 

3) ʚʠʟʥʘʯʘʶʪʴ ʤʘʨʢʫ ʘʨʤʘʪʫʨʠ; 

4) ʚʠʟʥʘʯʘʶʪʴ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ. 

ɯʍ. ʗʢ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʟʙʽʨʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʙʘʣʢʫ ʧʦʢʨʠʪʪʷ? 

1) ʚʝʨʪʠʢʘʣʴʥʦ; 2) ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ; 3) ʥʘʚʘʣʦʤ. 

ʍ. ʗʢ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʟʙʽʨʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʫ ʧʘʣʶ? 

1) ʚʝʨʪʠʢʘʣʴʥʦ; 2) ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʧʦʣʦʞʝʥʥʽ; 3) ʥʘʚʘʣʦʤ. 
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ʊʝʤʘ 11. ʐʊʋʏʅɯ ʂɸʄôʗʅɯ ʄɸʊɽʈɯɸʃʀ ɯ ɺʀʈʆɹʀ ʅɸ 

ʆʉʅʆɺɯ ʄɯʅɽʈɸʃʔʅʀʍ ɺôʗɾʋʏʀʍ ʈɽʏʆɺʀʅ 

 

 11.1 ʉʀʃɯʂɸʊʅɯ ɺʀʈʆɹʀ ʊɸ ʄɸʊɽʈɯɸʃʀ 

 

ʉʠʣʽʢʘʪʥʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʧʦʜʘʣʴʰʦʶ ʘʚʪʦʢʣʘʚʥʦʶ 

ʦʙʨʦʙʢʦʶ ʩʫʤʽʰʽ ʚʘʧʥʘ, ʢʨʝʤʥʝʟʝʤʠʩʪʠʭ ʜʦʙʘʚʦʢ, ʧʽʩʢʫ ʽ ʚʦʜʠ. ʇʽʜ ʜʽʻʶ ʧʘʨʠ ʪʘ 

ʪʠʩʢʫ ʚ ʨʝʘʢʮʽʶ ʚʩʪʫʧʘʶʪʴ ʉʘʆ ʽ Sʽʆ2, ʫʪʚʦʨʶʶʯʠ ʤʽʮʥʽ ʩʠʣʽʢʘʪʠ ʢʘʣʴʮʽʶ. 

ʉʠʣʽʢʘʪʥʘ ʮʝʛʣʘ ʽ ʢʘʤʝʥʽ (ʨʠʩ. 11.11.1) ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟ ʚʘʧʥʷʥʦ-

ʢʨʝʤʥʝʟʝʤʠʩʪʦʾ ʩʫʤʽʰʽ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 6...8 % ʉʘʆ, 92...94 % ʧʽʩʢʫ ʪʘ 7...8 % 

ʚʦʜʠ (ʜʦ ʤʘʩʠ ʩʫʭʦʾ ʩʫʤʽʰʽ). 

 

 

 

ʈʠʩ.11.11.1 ʉʠʣʽʢʘʪʥʽ 

ʚʠʨʦʙʠ: ʘ ï ʧʦʨʦʞʥʠʩʪʠʡ 

ʢʘʤʽʥʴ(ʮʝʛʣʠʥʘ )ʽʟ 14-ʤʘ 

ʧʫʩʪʦʪʘʤʠ (ʧʫʩʪʦʪʥʽʩʪʴ 

28é31 %, ʜʽʘʤʝʪʨ ʦʪʚʦʨʽʚ 

30é32 ʤʤ); ʙ ï 

ʧʦʨʦʞʥʠʩʪʠʡ ʢʘʤʽʥʴ 

(ʮʝʛʣʠʥʘ) ʟ 11-ʤʘ 

ʧʫʩʪʦʪʘʤʠ (ʧʫʩʪʦʪʥʽʩʪʴ 

22é25 %, ʜʽʘʤʝʪʨ ʦʪʚʦʨʽʚ 

27é32 ʤʤ); ʚ ï ʩʠʣʽʢʘʪʥʘ  

 

 

ʉʧʦʩʽʙ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ ʽ ʢʘʤʝʥʽʚ (ʨʠʩ. 11.1.2) ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: ʧʦʜʨʽʙʥʝʥʥʷ ʛʨʫʜʢʦʚʦʛʦ ʚʘʧʥʘ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʤʽʰʽ ʧʽʩʢʫ ʟ 

ʚʘʧʥʦʤ, ʾʾ ʟʚʦʣʦʞʝʥʥʷ, ʛʘʩʽʥʥʷ ʚʘʧʥʘ ʫ ʩʠʣʦʩʘʭ ʘʙʦ ʙʘʨʘʙʘʥʘʭ, ʜʦʜʘʪʢʦʚʝ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟʚʦʣʦʞʝʥʦʾ ʩʫʤʽʰʽ ʥʘ ʙʽʛʫʥʘʭ, ʧʨʝʩʫʚʘʥʥʷ ʩʠʨʮʶ ʧʽʜ ʪʠʩʢʦʤ 

15...20 ʄʇʘ, ʟʘʧʘʨʶʚʘʥʥʷ ʚʠʨʦʙʽʚ ʚ ʘʚʪʦʢʣʘʚʘʭ ʧʽʜ ʪʠʩʢʦʤ ʧʘʨʠ 0,8...1,2 ʄʇʘ, 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 175 Áʉ ʧʨʦʪʷʛʦʤ 10...14 ʛʦʜ., ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʉʪʘʥʜʘʨʪʦʤ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʧʫʩʢ ʟʚʠʯʘʡʥʦʾ ʦʜʠʥʘʨʥʦʾ ʮʝʛʣʠ ʨʦʟʤʽʨʦʤ 

250Ĭ20Ĭ65 ʤʤ, ʩʪʦʚʱʝʥʦʾ 250Ĭ120Ĭ88 ʤʤ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʦʨʦʞʥʠʥʘʤʠ ʽ 

ʢʘʤʝʥʽʚ ʨʦʟʤʽʨʘʤʠ 250Ĭ120Ĭ138 ʤʤ. ɯʥʦʜʽ ʮʝʛʣʫ ʽ ʢʘʤʽʥʴ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʟʘʙʘʨʚʣʶʶʪʴ. 



ʊ.ʄ. ʇʘʱʝʥʢʦ, ɿ.ɯ. ʉʚʽʪʣʘ 212 

 

 
 

    ʈʠʩ. 11.1.2 ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ ʽ ʢʘʤʝʥʽʚ: 

1 ï ʚʘʧʥʦ-ʢʠʧʽʣʢʘ; 2 ï ʜʨʦʙʘʨʢʘ; 3 ï ʢʫʣʴʦʚʠʡ ʤʣʠʥ; 4 ï ʙʫʥʢʝʨ; 5 ï ʜʦʟʘʪʦʨ 

ʚʦʜʠ; 6 ï ʜʦʟʘʪʦʨ ʧʽʩʢʫ;7 ï ʧʽʩʦʢ; 8 ï ʟʤʽʰʫʚʘʯ; 9 ï ʩʠʣʦʩ;10 ï ʛʘʩʠʣʴʥʠʡ 

ʙʘʨʘʙʘʥ; 11 ï ʙʽʛʫʥʠ; 12 ï ʧʨʝʩ; 13 ï ʚʘʛʦʥʝʪʢʘ ʟ ʮʝʛʣʦʶ;14 ï ʘʚʪʦʢʣʘʚ.  

 

ɼʣʷ ʟʚʠʯʘʡʥʦʾ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ ɟm = 1550...1900 ʢʛ/ʤ
3
, ʧʦʨʦʞʥʠʩʪʦʾ ʮʝʛʣʠ 

ʽ ʢʘʤʝʥʽʚ ï ʜʦ 1650 ʢʛ/ʤ
3
. ɿʘ ʤʽʮʥʽʩʪʶ ʩʠʣʽʢʘʪʥʘ ʮʝʛʣʘ ʽ ʢʘʤʝʥʽ ʤʘʶʪʴ ʤʘʨʢʠ 75, 

100, 125, 150, 200, 250, 300, ʟʘ ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʶ ï 15, 25, 35, 50. 

ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ï ʥʝ ʤʝʥʰʝ ʷʢ 6 %. 

ɿʘʩʪʦʩʦʚʫʶʪʴ ʩʠʣʽʢʘʪʥʽ ʚʠʨʦʙʠ ʪʽʣʴʢʠ ʜʣʷ ʥʘʟʝʤʥʠʭ ʯʘʩʪʠʥ ʙʫʜʽʚʝʣʴ; 

ʯʝʨʝʟ ʾʭʥʶ ʥʝʟʥʘʯʥʫ ʚʦʜʦʩʪʽʡʢʽʩʪʴ ʚʦʥʠ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʟʚʝʜʝʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ ʽ 

ʩʪʽʥ, ʱʦ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ. ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʩʠʣʽʢʘʪʥʘ ʮʝʛʣʘ ʨʫʡʥʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʜʽʾ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, 

ʪʦʤʫ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʤʫʨʫʚʘʥʥʷ ʧʝʯʝʡ ʾʾ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. 

ʉʠʣʽʢʘʪʥʽ ʙʝʪʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʱʽʣʴʥʫ ʽ ʧʦʨʠʩʪʫ ʙʫʜʦʚʫ. 

ʑʽʣʴʥʠʡ ʩʠʣʽʢʘʪʥʠʡ ʙʝʪʦʥ ï ʮʝ ʰʪʫʯʥʠʡ ʢʘʤʽʥʴ, ʫʪʚʦʨʶʚʘʥʠʡ ʚʥʘʩʣʽʜʦʢ 

ʟʘʪʚʝʨʜʽʥʥʷ ʚ ʘʚʪʦʢʣʘʚʽ ʩʫʤʽʰʽ ʚʘʧʥʷʥʦ-ʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʚ'ʷʞʫʯʦʛʦ, ʧʽʩʢʫ, 

ʱʝʙʝʥʶ ʪʘ. ʚʦʜʠ. ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ (ʨʠʩ. 

11.1.3): ʧʦʜʨʽʙʥʝʥʥʷ ʛʨʫʜʢʦʚʦʛʦ ʚʘʧʥʘ, ʧʨʠʛʦʪʫʚʘʥʥʷ ʚʘʧʥʷʥʦ-ʧʽʱʘʥʦʛʦ 

ʚ'ʷʞʫʯʦʛʦ (ʧʦʤʝʣ ʚʘʧʥʘ, ʧʽʩʢʫ ʚ ʰʘʨʦʚʦʤʫ ʤʣʠʥʽ); ʟʤʽʰʫʚʘʥʥʷ ʚʘʧʥʷʥʦ-

ʧʽʱʘʥʦʛʦ ʚ'ʷʞʫʯʦʛʦ, ʧʽʩʢʫ ʪʘ ʚʦʜʠ; ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʽʚ; ʟʘʧʘʨʶʚʘʥʥʷ ʚ 

ʘʚʪʦʢʣʘʚʘʭ; ʚʠʚʘʥʪʘʞʝʥʥʷ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. ʄʽʮʥʽʩʪʴ ʥʘ ʩʪʠʩʢ ʟʘʣʝʞʠʪʴ ʧʽʜ 

ʩʢʣʘʜʫ ʩʫʤʽʰʽ, ʨʝʞʠʤʫ ʘʚʪʦʢʣʘʚʥʦʛʦ ʟʘʧʘʨʶʚʘʥʥʷ, ʢʽʣʴʢʦʩʪʽ ʤʝʣʝʥʦʛʦ ʧʽʩʢʫ 

ʪʦʱʦ ʽ ʩʪʘʥʦʚʠʪʴ 10...80 ʄʇʘ; ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï 25...50 ʮʠʢʣʽʚ; 

ɟm =1800...2200 ʢʛ/ʤ
3
. 

ɯʟ ʱʽʣʴʥʦʛʦ ʩʠʣʽʢʘʪʥʦʛʦ ʙʝʪʦʥʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʪʽʥʦʚʽ ʙʣʦʢʠ, ʧʘʥʝʣʽ 

ʚʥʫʪʨʽʰʥʽʭ ʩʪʽʥ ʪʘ ʧʝʨʝʢʨʠʪʪʽʚ, ʙʣʦʢ-ʢʽʤʥʘʪʠ, ʩʭʦʜʦʚʽ ʤʘʨʰʽ ʽ ʧʣʦʱʘʜʢʠ, 
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ʢʦʣʦʥʠ, ʙʘʣʢʠ, ʧʨʦʛʦʥʠ ʪʦʱʦ. ɺʠʨʦʙʠ ʽʟ ʩʠʣʽʢʘʪʥʠʢ ʙʝʪʦʥʽʚ ʥʝ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ 

ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʚʦʣʦʛʦʩʪʽ. 

 

 
 

     ʈʠʩ.11.1.3. ʊʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʽʚ ʽʟ ʩʠʣʽʢʘʪʥʠʭ 

ʙʝʪʦʥʽʚ: 1 ï ʚʘʧʥʦ-ʢʠʧʽʣʢʘ; 2 ï ʧʽʩʦʢ; 3 ï ʩʪʨʽʯʢʦʚʽ ʢʦʥʚʝʻʨʠ; 4 ,10 ï 

ʝʣʝʚʘʪʦʨʠ;5 ï ʙʫʥʢʝʨ ʜʣʷ ʚʘʧʥʘ; 6 ï ʙʫʥʢʝʨ ʜʣʷ ʧʽʩʢʫ; 7 ï ʟʤʽʰʫʚʘʯ;            

8 ï ʙʫʥʢʝʨ ʚʘʧʥʷʥʦ-ʧʽʱʘʥʦʾ ʩʫʤʽʰʽ; 9 ï ʢʫʣʴʦʚʠʡ ʤʣʠʥ; 11 ï ʙʫʥʢʝʨ 

ʚôʷʞʫʯʦʛʦ; 12 ï ʟʤʽʰʫʚʘʯ; 13 ï ʙʫʥʢʝʨ ʧʽʩʢʫ; 14 ï ʢʦʥʚʝʻʨ;                                

15 ï ʫʢʣʘʜʘʣʴʥʠʢ ʙʝʪʦʥʫ; 16 ï ʧʦʩʪ ʬʦʨʤʫʚʘʥʥʷ; 17 ï ʘʚʪʦʢʣʘʚ.  

 

ʃʝʛʢʽ ʩʠʣʽʢʘʪʥʽ ʙʝʪʦʥʠ ʥʘ ʧʦʨʠʩʪʠʭ ʟʘʧʦʚʥʶʚʘʯʘʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʝʨʘʤʟʠʪʫ, ʰʣʘʢʫ, ʰʣʘʢʦʚʦʾ ʧʝʤʟʠ, ʧʝʨʣʽʪʫ, ʘʛʣʦʧʦʨʠʪʫ. ʅʘ ʨʠʩ. 

11.1.4 ʧʦʢʘʟʘʥʘ ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʣʽʪʦʩʠʣʽʢʘʪʥʠʭ ʚʠʨʦʙʽʚ; ɟm<1800 ʢʛ/ʤ
3
, 

Rʩʪ<30 ʄʇʘ, W= 12...30 %, ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï ʜʦ 50 ʮʠʢʣʽʚ. 

ʅʽʟʜʨʶʚʘʪʽ ʩʠʣʽʢʘʪʥʽ ʙʝʪʦʥʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʽʥʦ- ʪʘ ʛʘʟʦʩʠʣʽʢʘʪʥʽ. 

ʇʽʥʦʩʠʣʽʢʘʪʥʽ ʛʦʪʫʶʪʴ ʽʟ ʩʫʤʽʰʽ ʚʘʧʥʷʥʦ-ʢʨʝʤʥʝʟʝʤʠʩʪʦʛʦ ʚ'ʷʞʫʯʦʛʦ, ʧʽʩʢʫ, 

ʧʽʥʦʫʪʚʦʨʶʚʘʯʘ (ʢʣʝʻʢʘʥʽʬʦʣʴʥʦʛʦ, ʩʤʦʣʦʩʘʧʦʥʽʥʦʚʦʛʦ, ʛʽʜʨʦʣʽʟʦʚʘʥʦʾ ʢʨʦʚʽ), ʘ 

ʜʣʷ ʛʘʟʦʩʠʣʽʢʘʪʽʚ ʚʚʦʜʷʪʴ ʛʘʟʦʫʪʚʦʨʶʚʘʯ ï ʘʣʶʤʽʥʽʻʚʫ ʧʫʜʨʫ, ʷʢʘ ʧʨʠ ʚʟʘʻʤʦʜʽʾ 

ʟ ʛʽʜʨʦʢʩʠʜʦʤ ʢʘʣʴʮʽʶ ʚʠʜʽʣʷʻ ʚʦʜʝʥʴ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠ ʚʠʛʦʪʦʚʣʝʥʥʽ 

ʥʽʟʜʨʶʚʘʪʠʭ ʙʝʪʦʥʽʚ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʤʽʰʘʥʫ ʧʦʨʠʟʘʮʽʶ ʩʫʤʽʰʽ ʧʽʥʦ- ʽ 

ʛʘʟʦʫʪʚʦʨʶʚʘʯʘʤʠ. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ɟm = 300...1200 ʢʛ/ʤ
3
, 

Rʩʪ = 0,4...20 ʄʇʘ; ɚ = 0,1...0,4 ɺʪ/(ʤ ʂ). 

ʅʽʟʜʨʶʚʘʪʽ ʙʝʪʦʥʠ ʤʘʶʪʴ 40...92 % ʧʦʚʽʪʨʷʥʠʭ ʧʦʨ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʧʽʜʚʠʱʝʥʽ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʠʨʦʙʽʚ ʟ ʥʠʭ: ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ, ʧʘʥʝʣʝʡ 

ʧʝʨʝʢʨʠʪʪʽʚ ʽ ʧʦʢʨʠʪʪʽʚ, ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʠʭ ʽ ʜʝʢʦʨʘʪʠʚʥʠʭ ʧʣʠʪ. 
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ʈʠʩ.11.1.4.ʊʝʭʥʦʣʦʛʽʯʥʘ 

ʩʭʝʤʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʝʨʣʽʪʦʩʠʣʽʢʘʪʫ:  

1 ï ʙʫʥʢʝʨ ʧʝʨʣʽʪʫ; 

2 ï ʜʨʦʙʘʨʢʘ ʜʣʷ ʚʘʧʥʘ; 

3 ï ʜʦʟʘʪʦʨ;  

4 ï ʢʫʣʴʦʚʠʡ ʤʣʠʥ; 

5 ï ʛʦʥʦʪʝʥʽʟʘʪʦʨ; 

6 ï ʣhʘʤ-ʙʘʩʝʡʥ;  

7 ï ʚʽʙʨʦʛʘʟʦʟʤʽʰʫʚʘʯ; 

8 ï ʬʦʨʤʘ;  

9 ï ʚʘʛʦʥʝʪʢʘ; 

10 ï ʘʚʪʦʢʣʘʚ;  

11 ï ʙʫʥʢʝʨ ʧʽʩʢʫ;  

12 ï ʜʦʟʘʪʦʨ ʚʦʜʠ;  

13 ï ʜʦʟʘʪʦʨ 

ʘʣʶʤʽʥʽʻʚʦʾ ʧʫʜʨʠ; 

14 ï ʜʦʟʘʪʦʨ ʩʫʤʽʰʽ 

ʚʘʧʥʘ ʽ ʧʽʩʢʫ. 

 

 

 11.2 ɺʀʈʆɹʀ ʅɸ ʆʉʅʆɺɯ ɻɯʇʉʆɺʀʍ ɺ'ʗɾʋʏʀʍ 

 

ɻʽʧʩʦʚʽ ʚ'ʷʞʫʯʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʚʠʜʢʠʤ ʪʚʝʨʜʽʥʥʷʤ, ʜʦʙʨʠʤʠ 

ʬʦʨʤʫʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ. ɺʠʨʦʙʠ ʥʘ ʾʭʥʽʡ ʦʩʥʦʚʽ ʣʝʛʢʽ, ʪʝʧʣʦ- ʽ 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ, ʚʦʛʥʝʪʨʠʚʢʽ, ʙʽʦʩʪʽʡʢʽ, ʪʝʭʥʦʣʦʛʽʯʥʽ. 

ɻʽʧʩʦʚʽ ʤʘʪʝʨʽʘʣʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦ ʙʫʜʫʚʘʪʠ ʽ ʪʚʦʨʠʪʠ 

ʚʠʩʦʢʦʭʫʜʦʞʥʽ ʝʣʝʤʝʥʪʠ ʙʫʜʽʚʝʣʴ. ɸʣʝ ʤʘʶʪʴ ʽ ʨʷʜ ʥʝʜʦʣʽʢʽʚ: ʥʠʟʴʢʽ ʚʦʜʦ- ʽ 

ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʢʨʠʭʢʽʩʪʴ ʽ ʥʝʜʦʩʪʘʪʥʶ ʤʽʮʥʽʩʪʴ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʛʘʣʫʟʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʩʦʚʠʭ-ʤʘʪʝʨʽʘʣʽʚ ʟʜʝʙʽʣʴʰʦʛʦ ʚʥʫʪʨʽʰʥʽʤʠ ʦʧʦʨʷʜʞʫʚʘʣʴʥʠʤʠ 

ʨʦʙʦʪʘʤʠ. 

ɺʠʨʦʙʠ ʥʘ ʦʩʥʦʚʽ ʛʽʧʩʫ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʛʽʧʩʦʚʽ ʽ ʛʽʧʩʦʙʝʪʦʥʥʽ. 

ɻʽʧʩʦʚʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʛʽʧʩʦʚʦʛʦ ʪʽʩʪʘ, ʘ ʛʽʧʩʦʙʝʪʦʥʥʽ ï ʟ ʙʝʪʦʥʫ ʽʟ 

ʟʘʧʦʚʥʶʚʘʯʽʚ ʫ ʚʠʛʣʷʜʽ ʰʣʘʢʫ, ʦʯʝʨʝʪʫ, ʜʝʨʝʚʥʦʾ ʪʠʨʩʠ ʪʦʱʦ. 

ʇʣʠʪʠ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ ʤʦʞʫʪʴ ʙʫʪʠ ʽʟ ʛʽʧʩʦʚʠʭ ʽ ʛʽʧʩʦʙʝʪʦʥʥʠʭ ʩʫʤʽʰʝʡ, 

ʩʫʮʽʣʴʥʠʤʠ ʽ ʧʦʨʦʞʥʠʩʪʠʤʠ (ʨʠʩ. 11.2.1). ɼʦʚʞʠʥʘ ʧʣʠʪ ï 600, 800 ʤʤ, ʰʠʨʠʥʘ 

ï 300, 400, ʪʦʚʱʠʥʘ ï 80, 100 ʤʤ, Rʩʪ = 3...4 ʄʇʘ, ɟm = 900...1400 ʢʛ/ʤ
3
, 

W < 12 %. ɺʠʛʦʪʦʚʣʷʶʪʴ ʮʽ ʧʣʠʪʠ ʤʝʪʦʜʦʤ ʣʠʪʪʷ ʥʘ ʢʘʨʫʩʝʣʴʥʽʡ ʤʘʰʠʥʽ (ʨʠʩ. 
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11.2.2): ʚʽʜʬʦʨʤʦʚʘʥʽ ʧʣʠʪʠ ʧʦʜʘʶʪʴ ʫ ʪʫʥʝʣʴʥʽ ʩʫʰʘʨʢʠ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʜʦ 

70 Áʉ ʗʢʱʦ ʫ ʛʽʧʩʦʚʫ ʤʘʩʫ ʜʦʜʘʪʠ ʧʦʨʦʫʪʚʦʨʶʚʘʯ, ʪʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʧʣʠʪʠ ʟ 

ɟm = 850 ʢʛ/ʤ
3
. ɯʟ ʛʽʧʩʦʚʠʭ ʧʣʠʪ ʟʚʦʜʷʪʴ ʥʝʥʝʩʫʯʽ ʧʝʨʝʛʦʨʦʜʢʠ ʜʣʷ ʩʫʭʠʭ 

ʧʨʠʤʽʱʝʥʴ. 

 

 

 

ʈʠʩ. 11.2.1. ɻʽʧʩʦʚʽ ʧʣʠʪʠ 

ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ: ʘ ï 

ʩʫʮʽʣʴʥʘ; ʙ ï ʧʫʩʪʦʪʽʣʘ. 

 

 

 

ʈʠʩ. 11.2.2. ʉʭʝʤʘ ʚʠʨʦʙʥʠʮʪʚʘ 

ʛʽʧʩʦʚʠʭ ʧʣʠʪ ʥʘ ʢʘʨʫʩʝʣʴʥʽʡ 

ʤʘʰʠʥʽ: 1 ï ʝʣʝʚʘʪʦʨ;  

2 ï ʙʫʥʢʝʨ; 3 ï ʜʦʟʘʪʦʨ ʛʽʧʩʫ;  

4 ï ʜʦʟʘʪʦʨ ʪʠʨʩʠ; 5 ï ʢʨʘʥ ʜʣʷ 

ʚʦʜʠ; 6 ï ʛʽʧʩʦʟʤʽʰʫʚʘʯ;  

7 ï ʢʘʨʫʩʝʣʴʥʘ ʤʘʰʠʥʘ;  

8 ï ʧʨʠʡʤʘʣʴʥʠʡ ʢʦʥʚʝʻʨ;  

9 ï ʚʘʛʦʥʝʪʢʘ;  

10 ï ʪʫʥʝʣʴʥʘ ʩʫʰʘʨʢʘ. 

 

 

ɻʽʧʩʦʙʝʪʦʥʥʽ ʧʘʥʝʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʩʘʤʦʥʝʩʫʯʠʭ ʧʝʨʝʛʦʨʦʜʦʢ ʪʘ 

ʦʩʥʦʚʠ ʧʽʜʣʦʛʠ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʥʘ ʚʽʙʨʦʧʨʦʢʘʪʥʠʭ ʩʪʘʥʘʭ ʘʙʦ ʚ ʢʘʩʝʪʘʭ ʽʟ ʛʽʧʩʫ, 

ʰʣʘʢʫ, ʟʦʣʠ ʘʙʦ ʪʠʨʩʠ ʪʘ ʘʨʤʫʶʪʴ ʜʝʨʝʚ'ʷʥʠʤ ʢʘʨʢʘʩʦʤ ʽ ʩʢʣʦʚʦʣʦʢʥʦʤ. 

ʊʦʚʱʠʥʘ ʧʣʠʪ ï 60...100 ʤʤ, ʜʦʚʞʠʥʘ ï ʜʦ 6 ʤ, ʰʠʨʠʥʘ ï ʜʦ 4 ʤ. ɺʦʣʦʛʽʩʪʴ 

ʧʘʥʝʣʝʡ ï ʜʦ 8 %, Rʩʪ = 4...7 ʄʇʘ, ɟm = 1250...1400 ʢʛ/ʤ
3
. 

ʉʘʥʽʪʘʨʥʦ-ʪʝʭʥʽʯʥʽ ʢʘʙʽʥʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʛʽʧʩʦʙʝʪʦʥʫ ʥʘ ɻʎʇɺ; 

ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ Rʩʪ ʥʝ ʤʝʥʰʝ 10 ʄʇʘ. ʌʦʨʤʫʶʪʴ ʦʙ'ʻʤʥʽ ʢʘʙʽʥʠ ʫ ʧʨʦʩʪʦʨʦʚʠʭ 

ʬʦʨʤʘʭ ʘʙʦ ʩʢʣʘʜʘʶʪʴ ʟ ʦʢʨʝʤʠʭ ʧʘʥʝʣʝʡ 20...30 ʤʤ ʟʘʚʪʦʚʰʢʠ, ʘʨʤʫʶʯʠ ʾʭ 

ʩʽʪʢʦʶ ʽ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʙʣʘʜʥʫʶʯʠ ʨʘʤʢʦʶ ʽʟ ʩʪʘʣʝʚʦʛʦ ʢʫʪʠʢʘ ʯʠ ʜʝʨʝʚ'ʷʥʦʾ 

ʨʝʡʢʠ. 

ɺʝʥʪʠʣʷʮʽʡʥʽ ʙʣʦʢʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʛʽʧʩʦʙʝʪʦʥʫ ï ʥʘ ɻʎʇɺ ʽ ʧʽʩʢʫ; 

ʤʽʮʥʽʩʪʴ ʙʝʪʦʥʫ Rʩʪ ï ʥʝ ʤʝʥʰʝ ʥʽʞ 10 ʄʇʘ. 

ɻʽʧʩʦʢʘʨʪʦʥʥʽ ʣʠʩʪʠ (ʨʠʩ.11.2.3) ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʛʽʧʩʦʚʦʛʦ ʚ'ʷʞʫʯʦʛʦ ʟ 

ʜʦʙʘʚʢʘʤʠ ʜʝʨʝʚʥʦʾ ʪʠʨʩʠ, ʚʽʜʭʦʜʽʚ ʧʘʧʝʨʫ, ʤʘʢʫʣʘʪʫʨʠ ʪʦʱʦ. ɺʠʨʦʙʥʠʮʪʚʦ 

ʛʽʧʩʦʢʘʨʪʦʥʥʠʭ ʣʠʩʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: ʚʠʛʦʪʦʚʣʝʥʥʷ ʛʽʧʩʦʚʦʛʦ 

ʪʽʩʪʘ; ʧʦʜʘʚʘʥʥʷ ʽ ʨʦʟʧʦʜʽʣ ʡʦʛʦ ʥʘ ʥʠʞʥʽʡ ʰʘʨ ʢʘʨʪʦʥʫ; ʥʘʢʣʘʜʘʥʥʷ ʚʝʨʭʥʴʦʛʦ 

ʰʘʨʫ ʢʘʨʪʦʥʫ ʥʘ ʛʽʧʩʦʚʫ ʤʘʩʫ; ʧʨʦʢʘʪʫʚʘʥʥʷ ʚʠʨʦʙʫ ʤʽʞ ʚʘʣʢʘʤʠ; ʧʽʜʨʽʟʘʥʥʷ, 
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ʧʽʜʢʣʝʶʚʘʥʥʷ ʽ ʟʘʛʠʥʘʥʥʷ ʙʽʯʥʦʛʦ ʢʨʘʶ ʥʠʞʥʴʦʛʦ ʣʠʩʪʘ; ʨʦʟʨʽʟʘʥʥʷ ʟʘʪʚʝʨʜʽʣʦʾ 

ʩʪʨʽʯʢʠ ʥʘ ʣʠʩʪʠ ʧʦʪʨʽʙʥʠʭ ʨʦʟʤʽʨʽʚ; ʩʫʰʽʥʥʷ ʪʘ ʩʢʣʘʜʫʚʘʥʥʷ. ʐʠʨʠʥʘ ʣʠʩʪʽʚ 

1200, ʜʦʚʞʠʥʘ ï 2500...4800, ʪʦʚʱʠʥʘ ï 8...25 ʤʤ. ɿʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ 

ʦʧʦʨʷʜʞʫʚʘʥʥʷ ʩʪʽʥ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ ʜʦ 60 %. ʃʠʩʪʠ ʟ ʛʽʧʩʫ, 

ʦʟʜʦʙʣʝʥʽ ʧʦʣʽʤʝʨʥʠʤʠ ʧʣʽʚʢʘʤʠ, ʪʝʢʩʪʫʨʥʠʤ ʧʘʧʝʨʦʤ ʘʙʦ ʨʫʣʦʥʥʠʤʠ 

ʧʦʣʽʤʝʨʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʥʘʟʠʚʘʶʪʴ ʦʙʣʠʮʶʚʘʣʴʥʠʤʠ ʧʘʥʝʣʷʤʠ Ăɼʝʢʦʨʦʪò ʯʠ 

Ăɼʝʢʦʨò. 

 

 

 

ʈʠʩ. 11.2.3. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ 

ʛʽʧʩʦʢʘʨʪʦʥʥʠʭ ʣʠʩʪʽʚ: 

ʘ ï ʟ ʛʣʘʜʢʠʤʠ ʢʨʦʤʢʘʤʠ; ʙ ï ʟ 

ʦʙʪʠʩʥʫʪʠʤʠ ʢʨʦʤʢʘʤʠ; 1 ï ʢʘʨʪʦʥ; 

2 ï ʣʠʮʴʦʚʠʡ ʙʽʢ; 3 ï ʛʽʧʩʦʚʠʡ 

ʢʘʤʽʥʴ 

 

ʇʣʠʪʠ ʛʽʧʩʦʚʽ ʜʝʢʦʨʘʪʠʚʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʛʽʧʩʦʚʦʛʦ ʚ'ʷʞʫʯʦʛʦ ʽ ʘʨʤʫʶʪʴ 

ʩʢʣʦʚʦʣʦʢʥʦʤ, ʩʢʣʦʩʽʪʢʦʶ. ʈʦʟʤʽʨʠ ï 600Ĭ600 ʤʤ, ʪʦʚʱʠʥʘ ï 15, 20 ʽ 25 ʤʤ. 

ʇʣʠʪʠ ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʽ ʛʽʧʩʦʚʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʛʽʧʩʦʚʦʛʦ ʧʝʨʬʦʨʦʚʘʥʦʛʦ 

ʬʫʪʣʷʨʘ, ʷʢʠʡ ʟʘʧʦʚʥʶʶʪʴ ʤʽʥʝʨʘʣʴʥʦʶ ʚʘʪʦʶ ʪʘ ʟʘʢʨʠʚʘʶʪʴ ʘʣʶʤʽʥʽʻʚʦʶ 

ʬʦʣʴʛʦʶ ʟ ʧʘʧʝʨʦʤ. ʈʦʟʤʽʨʠ ï 600Ĭ600Ĭ30(40) ʽ 600Ĭ300Ĭ30(40) ʤʤ. 

ɽʢʩʪʨʫʟʽʡʥʽ ʛʽʧʩʦʚʽ ʚʠʨʦʙʠ (ʨʠʩ. 11.2.4)  

 

 

 

ʈʠʩ.11.2.4. ɽʢʩʪʨʫʟʽʡʥʽ ʛʽʧʩʦʚʽ 

ʚʠʨʦʙʠ: ʘ ï ʧʘʥʝʣʴ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ; 

ʙ ï ʧʽʜʚʽʢʦʥʥʘ ʜʦʰʢʘ; ʚ ï 

ʜʝʢʦʨʘʪʠʚʥʘ ʧʣʠʪʘ. 

 

 

 

 11.3 ɺʀʈʆɹʀ ʅɸ ʆʉʅʆɺɯ ʄɸɻʅɽɿɯɸʃʔʅʀʍ ɺ'ʗɾʋʏʀʍ 

 

ʅʘ ʦʩʥʦʚʽ ʤʘʛʥʝʟʽʘʣʴʥʠʭ ʚ'ʷʞʫʯʠʭ ʦʜʝʨʞʫʶʪʴ ʚʠʨʦʙʠ, ʟʤʽʰʫʶʯʠ, 

ʬʦʨʤʫʶʯʠ ʽ ʚʠʩʫʰʫʶʯʠ ʩʫʤʽʰ ʢʘʫʩʪʠʯʥʦʛʦ ʤʘʛʥʝʟʠʪʫ ʯʠ ʜʦʣʦʤʽʪʫ, ʦʨʛʘʥʽʯʥʠʭ 

ʟʘʧʦʚʥʶʚʘʯʽʚ ʪʘ ʨʦʟʯʠʥʫ ʭʣʦʨʠʜʫ ʯʠ ʩʫʣʴʬʘʪʫ ʤʘʛʥʽʶ. ʆʨʛʘʥʽʯʥʽ ʟʘʧʦʚʥʶʚʘʯʽ ï 

ʜʝʨʝʚʥʘ ʩʪʨʫʞʢʘ, ʪʠʨʩʘ ʪʘ ʰʝʨʩʪʴ ʄʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʤʘʛʥʝʟʽʘʣʴʥʠʭ ʚ'ʷʞʫʯʠʭ 

ʣʝʛʢʽ, ʪʝʧʣʦ- ʪʘ ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʽ, ʜʦʙʨʝ ʦʙʨʦʙʣʷʶʪʴʩʷ, ʘʣʝ ʾʭ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʽʣʴʢʠ ʚ ʩʫʭʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʆʩʥʦʚʥʽ ʨʽʟʥʦʚʠʜʠ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ 

- ʢʩʠʣʦʣʽʪ ʽ ʬʽʙʨʦʣʽʪ. 
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ʂʩʠʣʦʣʽʪ ï ʰʪʫʯʥʠʡ ʢʘʤ'ʷʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ  ʦʜʝʨʞʫʶʪʴ ʫ ʨʝʟʫʣʴʪʘʪʽ 

ʪʚʝʨʜʽʥʥʷ ʩʫʤʽʰʽ ʜʝʨʝʚʥʦʾ ʪʠʨʩʠ ʽ ʤʘʛʥʝʟʽʘʣʴʥʦʾ ʚ'ʷʞʫʯʦʾ ʨʝʯʦʚʠʥʠ. ɯʥʦʜʽ 

ʜʦʜʘʶʪʴ ʜʦʤʽʰʢʠ ʘʟʙʝʩʪʫ, ʪʨʝʧʝʣʫ, ʧʽʩʢʫ. ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ɟm = 1000...1200 ʢʛ/ʤ
3
, Rʩʪ = 30...41 ʄʇʘ, ɚ = 0,3 ɺʪ/(ʤĀʂ). ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʧʽʜʣʦʛ, ʾʭ ʚʠʛʦʪʦʚʣʷʶʪʴ ʟ ʤʘʩʠ ʧʣʘʩʪʠʯʥʦʾ ʢʦʥʩʠʩʪʝʥʮʽʾ, ʷʢʫ ʫʱʽʣʴʥʶʶʪʴ 

ʚʽʙʨʫʚʘʥʥʷʤ ʘʙʦ ʪʨʘʤʙʫʚʘʥʥʷʤ. ʇʽʩʣʷ ʪʚʝʨʜʽʥʥʷ ʮʠʢʣʶʶʪʴ, ʰʧʘʢʣʶʶʪʴ ʽ 

ʧʨʦʩʦʯʫʶʪʴ ʛʘʨʷʯʦʶ ʦʣʽʻʶ. ɺʠʛʦʪʦʚʣʷʶʪʴ ʽ ʢʩʠʣʦʣʽʪʦʚʽ ʧʣʠʪʠ ʤʝʪʦʜʦʤ 

ʧʨʝʩʫʚʘʥʥʷ ʛʘʨʷʯʦʾ ʢʩʠʣʦʣʽʪʦʚʦʾ ʤʘʩʠ ʩʢʣʘʜʦʤ 1 : 4 (ʚ'ʷʞʫʯʘ ʨʝʯʦʚʠʥʘ : 

ʟʘʧʦʚʥʶʚʘʯ). 

ʌʽʙʨʦʣʽʪ ï ʮʝ ʰʪʫʯʥʠʡ ʢʘʤʽʥʴ, ʚʠʛʦʪʦʚʣʝʥʠʡ ʟ ʜʝʨʝʚʥʦʾ ʰʝʨʩʪʽ ʯʠ 

ʩʪʨʫʞʢʠ ʟ ʤʘʛʥʝʟʽʘʣʴʥʠʤ ʚ'ʷʞʫʯʠʤ. ʉʫʤʽʰ ʫʢʣʘʜʘʶʪʴ ʫ ʬʦʨʤʠ, ʧʨʝʩʫʶʪʴ ʽ 

ʩʫʰʘʪʴ ʫ ʩʫʰʠʣʴʥʠʭ ʢʘʤʝʨʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʽʙʨʦʣʽʪʦʚʽ ʧʣʠʪʠ ʷʢ ʪʝʧʣʦ- ʽ 

ʟʚʫʢʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ. ʆʩʥʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ɟm = 300...500 ʢʛ/ʤ
3
, 

ɚ = 0,10...0,15 ɺʪ/(ʤĀʂ). ʄʘʨʢʠ ʬʽʙʨʦʣʽʪʫ (ʟʘ ʩʝʨʝʜʥʴʦʶ ʱʽʣʴʥʽʩʪʶ) ï 300, 400, 

500. 

ʉʦʚʝʣʽʪ ï ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʦʩʥʦʚʽ ʢʘʫʩʪʠʯʥʦʛʦ ʜʦʣʦʤʽʪʫ ʪʘ 

ʘʟʙʝʩʪʫ. ɼʦʣʦʤʽʪ ʛʘʩʷʪʴ ʛʘʨʷʯʦʶ ʚʦʜʦʶ, ʨʦʟʚʦʜʷʪʴ ʭʦʣʦʜʥʦʶ, ʧʝʨʝʤʽʰʫʶʪʴ ʮʝ 

ʜʦʣʦʤʽʪʦʚʝ ʤʦʣʦʢʦ ʟ ʨʦʟʧʫʰʝʥʠʤ ʘʟʙʝʩʪʦʤ, ʬʦʨʤʫʶʪʴ. ʚʠʨʦʙʠ ʧʽʜ ʪʠʩʢʦʤ 

0,5...1,2 ʄʇʘ, ʘ ʧʦʪʽʤ ʩʫʰʘʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 400...600 Áʉ. ɯʟ ʩʦʚʝʣʽʪʫ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʧʣʠʪʠ, ʩʝʛʤʝʥʪʠ, ʰʢʘʨʘʣʫʧʠ ʜʣʷ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʛʘʨʷʯʠʭ 

ʧʦʚʝʨʭʦʥʴ. 

 

 11.4 ɸɿɹɽʉʊʆʎɽʄɽʅʊʅɯ ɺʀʈʆɹʀ 

 

ɸʟʙʝʩʪʦʮʝʤʝʥʪ ï ʮʝ ʢʦʤʧʦʟʠʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ, ʫʪʚʦʨʝʥʠʡ ʚ ʥʘʩʣʽʜʦʢ 

ʪʚʝʨʜʽʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦ ʧʽʜʽʙʨʘʥʦʾ ʤʘʩʠ ʮʝʤʝʥʪʫ, ʘʟʙʝʩʪʫ ï ʪʦʥʢʦʚʦʣʦʢʥʠʩʪʦʛʦ 

ʤʽʥʝʨʘʣʫ ʛʨʫʧʠ ʩʝʨʧʝʥʪʠʥʫ (ʭʨʠʟʦʪʠʣ-ʘʟʙʝʩʪ) ʪʘ ʚʦʜʠ. ʎʝʤʝʥʪʥʠʡ ʢʘʤʽʥʴ 

ʧʨʘʮʶʻ ʥʘ ʩʪʠʩʢ, ʘ ʘʟʙʝʩʪ ʧʨʘʚʠʪʴ ʟʘ ʘʨʤʘʪʫʨʫ, ʩʧʨʠʡʤʘʶʯʠ ʨʦʟʪʷʛʫʶʯʽ 

ʟʫʩʠʣʣʷ. ɼʣʷ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʚʠʨʦʙʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʟʙʝʩʪ 3 - 6-ʛʦ ʩʦʨʪʽʚ ʟ 

ʜʦʚʞʠʥʦʶ ʚʦʣʦʢʦʥ ʜʦ 10 ʤʤ ʽ ʜʽʘʤʝʪʨʦʤ 30...40 ʤʢʤ. ʄʽʮʥʽʩʪʴ ʘʟʙʝʩʪʫ ʥʘ ʨʦʟʪʷʛ 

3000...5400 ʄʇʘ; ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʦʥʘ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 700...750 ʄʇʘ. 

ɸʟʙʝʩʪ ʥʝ ʛʦʨʠʪʴ, ʤʘʻ ʤʘʣʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. 

ɺ'ʷʞʫʯʠʡ ʢʦʤʧʦʥʝʥʪ ʘʟʙʝʩʪʦʮʝʤʝʥʪʫ ï ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ, ʷʢʠʡ ʤʘʻ ʫ 

ʩʚʦʻʤʫ ʩʢʣʘʜʽ 3ʉʘʆĀSʽʆ2 ʥʝ ʤʝʥʰʝ ʥʽʞ 52 %, 3ʉʘʆĀɸǎ2ʆ3 ï 3...8 %. ʊʦʥʢʽʩʪʴ 

ʧʦʤʝʣʫ ʮʝʤʝʥʪʫ ï 220...320 ʤ
2
/ʢʛ, ʧʦʯʘʪʦʢ ʪʫʞʘʚʽʥʥʷ ï ʥʝ ʨʘʥʽʰʝ ʷʢ ʟʘ 1,5 ʛʦʜ., 

ʟʘʢʽʥʯʝʥʥʷ ï ʥʝ ʧʽʟʥʽʰʝ ʷʢ ʟʘ 10 ʛʦʜ. ʚʽʜ ʧʦʯʘʪʢʫ ʟʤʽʰʫʚʘʥʥʷ ʟ ʚʦʜʦʶ, ʤʘʨʢʘ ï 

ʥʝ ʥʠʞʯʝ 400. ɯʥʦʜʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʽʱʘʥʠʡ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʽʟ, ʚʤʽʩʪʦʤ 50 % 

ʤʝʣʝʥʦʛʦ ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʚʠʨʦʙʽʚ ʜʦ ʩʢʣʘʜʫ ʩʫʤʽʰʽ ʚʭʦʜʷʪʴ 

10...25 % ʘʟʙʝʩʪʫ ʽ 90...85 % ʮʝʤʝʥʪʫ. 

ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʩʧʦʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʚʠʨʦʙʽʚ: ʤʦʢʨʠʡ, 

ʥʘʧʽʚʩʫʭʠʡ, ʩʫʭʠʡ. ʇʨʦʮʝʩ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʟʙʝʩʪʦʮʝʤʝʥʪʫ ʤʦʢʨʠʤ ʩʧʦʩʦʙʦʤ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʦʧʝʨʘʮʽʡ: ʨʦʟʧʫʰʫʚʘʥʥʷ ʘʟʙʝʩʪʫ ʚ ʙʽʛʫʥʘʭ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ 

ʚʦʜʦʶ ʜʦ ʚʦʣʦʛʦʩʪʽ 30...35 %; ʨʦʟʧʫʰʫʚʘʥʥʷ ʘʟʙʝʩʪʫ ʫ ʛʦʣʝʥʜʝʨʘʭ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʩʫʩʧʝʥʟʽʾ; ʧʨʠʛʦʪʫʚʘʥʥʷ ʩʫʩʧʝʥʟʽʾ ʘʟʙʝʩʪʫ, ʮʝʤʝʥʪʫ ʪʘ ʚʦʜʠ ʫ ʪʫʨʙʦʟʤʽʰʫʚʘʯʽ; 
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ʧʦʜʘʯʘ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʦʾ ʩʫʩʧʝʥʟʽʾ ʫ ʚʘʥʥʠ ʬʦʨʤʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ (ʨʠʩ. 11.4.1), 

ʜʝ ʦʙʝʨʪʘʶʪʴʩʷ ʧʦʨʦʞʥʠʩʪʽ ʮʠʣʽʥʜʨʠ ʟ ʧʝʨʬʦʨʦʚʘʥʦʶ ʧʦʚʝʨʭʥʝʶ. ʅʘ ʧʦʚʝʨʭʥʽ 

ʮʠʣʽʥʜʨʘ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʘ ʤʘʩʘ ʫ ʚʠʛʣʷʜʽ ʚʦʣʦʛʦʛʦ ʰʘʨʫ 1...2 ʤʤ 

ʟʘʚʪʦʚʰʢʠ, ʷʢʘ ʟʥʽʤʘʻʪʴʩʷ ʟ ʧʦʚʝʨʭʥʽ ʩʫʢʥʦʤ. ʉʫʢʥʦ ʪʨʘʥʩʧʦʨʪʫʻ 

ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʡ ʰʘʨ ʜʦ ʚʘʢʫʫʤʦʙʨʦʙʢʠ, ʧʦʪʽʤ ʰʘʨ ʥʘʢʨʫʯʫʻʪʴʩʷ ʥʘ 

ʧʨʠʡʤʘʣʴʥʠʡ ʙʘʨʘʙʘʥ ʜʦ ʧʦʪʨʽʙʥʦʾ ʪʦʚʱʠʥʠ. ʐʘʨ ʟʨʽʟʫʶʪʴ ʽ ʟʥʽʤʘʶʪʴ ʥʘ 

ʢʦʥʚʝʻʨ ʨʽʟʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʧʦʪʽʤ ʬʦʨʤʫʶʪʴ ʧʨʝʩʫʚʘʥʥʷʤ ʪʘ ʦʙʨʦʙʣʷʶʪʴ ʫ 

ʧʨʦʧʘʨʶʚʘʣʴʥʽʡ ʢʘʤʝʨʽ ʧʨʠ .ʪʝʤʧʝʨʘʪʫʨʽ 60 Áʉ. ɼʘʣʽ ʤʘʪʝʨʽʘʣ ʪʚʝʨʜʽʻ ʥʘ ʩʢʣʘʜʽ 

ʧʨʦʪʷʛʦʤ 7 ʜʽʙ. 

 

 

 

ʈʠʩ. 11.4.1.ʉʭʝʤʘ 

ʬʦʨʤʫʚʘʣʴʥʦʾ ʤʘʰʠʥʠ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʘʟʙʝʩʪʦʮʝʤʝʥʪʫ: 

1 ï ʟʤʽʰʫʚʘʯ; 2 ï ʚʘʥʥʘ; 

3 ï ʧʝʨʝʛʦʨʦʜʢʘ;  

4 ï ʩʽʪʯʘʩʪʠʡ ʮʠʣʽʥʜʨ;  

5 ï ʧʨʦʤʠʚʥʽ ʪʨʫʙʠ; 

6 ï ʚʘʣ; 7 ï ʩʫʢʦʥʥʘ 

ʩʪʨʽʯʢʘ; 8,12 ï ʚʘʢʫʫʤ-

ʢʦʨʦʙʢʠ; 9 ï ʤʝʪʘʣʝʚʠʡ 

ʬʦʨʤʘʪʥʠʡ ʮʠʣʽʥʜʨ;  

10 ï ʚʝʜʫʯʠʡ ʚʘʣ; 

11 ï ʥʘʧʨʷʤʥʽ ʚʘʣʢʠ; 

13 ï ʚʽʜʙʽʡʥʠʡ ʚʘʣʠʢ; 

14 ï ʚʽʜʞʠʤʥʽ ʚʘʣʢʠ. 

 

ʅʘʧʽʚʩʫʭʠʡ ʩʧʦʩʽʙ ʧʝʨʝʜʙʘʯʘʻ ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʘʩʠ ʚʦʣʦʛʽʩʪʶ 30...35 % ʟ 

ʥʘʩʪʫʧʥʠʤ ʫʱʽʣʴʥʝʥʥʷʤ ʥʘ ʧʨʝʩʘʭ. 

ɿʘ ʩʫʭʠʤ ʩʧʦʩʦʙʦʤ ʤʘʩʫ ʟʚʦʣʦʞʫʶʪʴ ʜʦ 12...16 % ʧʝʨʝʜ ʫʱʽʣʴʥʝʥʥʷʤ, ʘ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ʘʟʙʝʩʪʫ ʽ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʟ ʮʝʤʝʥʪʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʦʩʚʦʻʥʦ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʚʠʨʦʙʽʚ 

ʝʢʩʪʨʫʟʽʡʥʠʤ ʩʧʦʩʦʙʦʤ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʠʜʘʚʣʶʚʘʥʥʽ ʧʣʘʩʪʠʯʥʦʾ ʩʫʤʽʰʽ ʢʨʽʟʴ 

ʤʫʥʜʰʪʫʢ. 

ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʚʠʨʦʙʠ ʫ ʩʫʭʦʤʫ ʩʪʘʥʽ ʤʘʶʪʴ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ: 

ɟm =1500...2200 ʢʛ/ʤ
3
, W = 15...28 %, ʇ = 25...45 %, Rʩʪ = 30...80 ʄʇʘ, 

Rʚʠʛ = 15...40 ʄʇʘ, Rʨʦʟ = 10...25 ʄʇʘ, ɚ = 0,35 ɺʪ/(ʤĀʂ), ʤʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ï 

25...100 ʮʠʢʣʽʚ. 

ʅʦʤʝʥʢʣʘʪʫʨʘ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʚʠʨʦʙʽʚ ʥʘʣʽʯʫʻ ʧʦʥʘʜ 40 ʥʘʟʚ: 

ʧʨʦʬʽʣʴʦʚʘʥʽ ʣʠʩʪʠ ʜʣʷ ʧʦʢʨʽʚʝʣʴ ʽ ʦʙʰʠʚʢʠ ʩʪʽʥ; ʧʣʦʩʢʽ ʧʣʠʪʠ ʜʣʷ 

ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ; ʧʘʥʝʣʽ ʧʦʢʨʽʚʝʣʴʥʽ ʪʘ ʩʪʽʥʦʚʽ ʟ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʤ ʰʘʨʦʤ; 

ʪʨʫʙʠ ʪʦʱʦ. 
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ʇʨʦʬʽʣʴʦʚʘʥʽ ʭʚʠʣʷʩʪʽ ʣʠʩʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʠʟʴʢʦʛʦ, ʩʝʨʝʜʥʴʦʛʦ ʪʘ 

ʚʠʩʦʢʦʛʦ ʧʨʦʬʽʣʶ. 

ʍʚʠʣʷʩʪʽ ʣʠʩʪʠ ʥʠʟʴʢʦʛʦ, ʘʙʦ ʟʚʠʯʘʡʥʦʛʦ  ʧʨʦʬʽʣʶ ʧʦʟʥʘʯʘʶʪʴʩʷ ɺʆ, 

ʩʝʨʝʜʥʴʦʛʦ ʧʨʦʬʽʣʶ ï ɺʉ, ʣʠʩʪʠ ʚʠʩʦʢʦʛʦ ʧʨʦʬʽʣʶ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʢʽʣʴʢʘ 

ʚʠʜʽʚ: ʧʽʜʩʠʣʝʥʦʛʦ ʧʨʦʬʽʣʶ ï ɺʋ, ʫʥʽʬʽʢʦʚʘʥʦʛʦ ï ʋɺ, ʩʝʨʝʜʥʴʦʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ï ʉɭ (ʪʘʙʣ.11.4). 

ʊʘʙʣʠʮʷ 11.4 

ʇʨʦʬʽʣʴʦʚʘʥʽ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʣʠʩʪʠ 
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ʍʚʠʣʷʩʪʽ 

ʟʚʠʯʘʡʥʦʛʦ 

ʧʨʦʬʽʣʶ 
ɺʆ 1200 686 5,5 28 115 10 14 

ʍʚʠʣʷʩʪʽ 

ʩʝʨʝʜʥʴʦʛʦ 

ʧʨʦʬʽʣʶ 

ʉɺ-40-1750 

ʉɺ-40-2000 

ʉɺ-40-2500 

1750 

2000 

2500 
1130 

5,8 

6,0 

6,0 
40 150 

26 

38 

31 

16 

18 

18 
ʍʚʠʣʷʩʪʽ 

ʧʽʜʩʠʣʝʥʦʛʦ 

ʧʨʦʬʽʣʶ 

ɺʋ-ʂ-2800 

ɺʋ-ʉ-2800 
2800  1000 8,0 50  167 50 

18 

16 

ʍʚʠʣʷʩʪʽ ʫʥʽʬʽʢʦ 
ʚʘʥʦʛʦ  

ʧʨʦʬʽʣʶ 

ʋɺ-6-1750  
ʋɺ-6-2000 

ʋɺ-6-2500 

ʋɺ-7,5-1750 

ʋɺ-7,5-2000 

ʋɺ-7,5-2500 

1750

2000

2500

1750
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2500 

1125 

6,0 
6,0 

6,0 

7,5 

7,5 

7,5 

54 200 
2632

3935

4050 

19 
19 

19 

20 

20 

20 
ʍʚʠʣʷʩʪʽ  

ʩʝʨʝʜʥʴʦ 
ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʧʨʦʬʽʣʶ 

ʉɽ-51/177 
1750

2000

2500 
1150 6,0 51 177 

2933

41 
18 

ɺʝʣʠʢʦ 
ʭʚʠʣʴʦʚʽ 

ʣʠʩʪʠ  

ʢʦʥʩʪʨʫʢʮʽʷ 

(ʨʠʩ. 11.4.2) 

ɺʂ 
ʂ1 

3300

6300 
1220

1164 
10 
10 

1352

10 
3505

00 
89 
244 

23 
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ʈʠʩ 11.4.2. ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʨʽʟ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʦʛʦ ʘʨʤʦʚʘʥʦʛʦ ʥʘʩʪʠʣʫ 

 

ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʧʣʦʩʢʽ ʣʠʩʪʠ ʪʘ ʧʣʠʪʠ ʚʠʧʫʩʢʘʶʪʴ ʜʦ 3000 ʤʤ ʟʘʚʜʦʚʞʢʠ, 

ʜʦ 1600 ʤʤ ʟʘʚʰʠʨʰʢʠ ʪʘ 4...12 ʤʤ ʟʘʚʪʦʚʰʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʽʥʦʚʠʭ ʧʘʥʝʣʝʡ ʪʘ ʦʙʣʠʮʶʚʘʥʥʷ ʩʪʽʥ ʽ ʩʪʝʣʴ. 

ɹʘʛʘʪʦʰʘʨʦʚʽ ʧʘʥʝʣʽ ʪʠʧʫ Ăʩʘʥʜʚʽʯò ʧʨʠʟʥʘʯʝʥʽ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ 

ʚʣʘʰʪʫʚʘʥʥʷ ʩʪʽʥʦʚʠʭ ʦʛʦʨʦʜʞʝʥʴ ʽ ʙʫʜʽʚʝʣʴ ʛʨʦʤʘʜʩʴʢʦʛʦ, ʞʠʪʣʦʚʦʛʦ, 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʪʘ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʨʠʩ. 11.4.3). ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʥʘʥʽ ʟ ʞʦʨʩʪʢʠʤ ʫʪʝʧʣʶʚʘʯʝʤ (ʥʽʟʜʨʶʚʘʪʠʤ ʙʝʪʦʥʦʤ, ʧʽʥʦʧʦʣʽʫʨʝʪʘʥʦʤ, 

ʧʽʥʦʩʢʣʦʤ, ʧʝʨʣʽʪʦʙʝʪʦʥʦʤ), ʘ ʪʘʢʦʞ ʟ ʤ'ʷʢʠʤ ʘʙʦ ʥʘʧʽʚʞʦʨʩʪʢʠʤ ʫʪʝʧʣʶʚʘʯʝʤ 

(ʬʽʙʨʦʣʽʪ, ʩʪʽʣʴʥʠʢʦʧʣʘʩʪ ʟ ʧʽʥʦʬʝʥʦʣʧʣʘʩʪʦʤ, ʧʽʥʦʧʣʘʩʪʦʤ) ʽ ʦʙʚ'ʷʟʢʦʶ ʟ 

ʘʥʪʠʩʝʧʪʦʚʘʥʦʾ ʜʝʨʝʚʠʥʠ ʘʙʦ ʤʝʪʘʣʝʚʠʭ ʧʨʦʬʽʣʽʚ. ʗʢ ʦʙʰʠʚʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʣʦʩʢʽ ʽ ʧʨʦʬʽʣʴʦʚʘʥʽ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʣʠʩʪʠ. ʇʘʥʝʣʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʩʥʦʚʥʽ 

ʨʦʟʤʽʨʦʤ 3 Ĭ 1,5 ʤ ʽ ʜʦʙʽʨʥʽ ï ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʧʨʦʩʪʽʥʢʽʚ ʽ ʢʫʪʽʚ ʙʫʜʽʚʝʣʴ.  

 

 

 

ʈʠʩ. 11.4.3. ʌʨʘʛʤʝʥʪ 

ʩʪʽʥʦʚʦʾ ʧʘʥʝʣʽ ʪʠʧʫ 

Ăʩʘʥʜʚʽʯò: 

1 ï ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʡ 

ʧʣʦʩʢʠʡ ʣʠʩʪ,  

2 ï ʜʝʨʝʚôʷʥʽ ʙʨʫʩʢʠ,  

3 ï ʧʽʥʦʧʣʘʩʪ ʌʈʇ-11 

 

 

ʇʘʥʝʣʽ ʜʣʷ ʩʪʽʥ ʽ ʧʦʢʨʽʚʣʽ ï ʮʝ ʰʘʨʦʚʘ ʢʦʥʩʪʨʫʢʮʽʷ ʟ ʜʚʦʭ 

ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʣʠʩʪʽʚ, ʟ'ʻʜʥʘʥʠʭ ʧʦ ʢʦʥʪʫʨʫ, ʤʽʞ ʷʢʠʤʠ ʫʢʣʘʜʝʥʠʡ 

ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ (ʨʠʩ. 11.4.4). ʂʘʨʢʘʩ ʜʣʷ ʩʪʽʥʦʚʦʾ ʧʘʥʝʣʽ ʤʦʞʝ ʙʫʪʠ ʽʟ 

ʤʝʪʘʣʫ, ʘʟʙʝʩʪʦʮʝʤʝʥʪʫ, ʜʝʨʝʚʠʥʠ, ʧʣʘʩʪʤʘʩʠ ʪʦʱʦ. ʊʦʚʱʠʥʘ ʩʪʽʥʦʚʦʾ ʧʘʥʝʣʽ ï 

120...200 ʤʤ. 
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ʈʠʩ. 11.4.4. 

ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʘ ʧʘʥʝʣʴ 

ʜʣʷ ʧʦʢʨʽʚʣʽ. 

 

 

ʇʘʥʝʣʽ (ʧʣʠʪʠ) ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʪʨʠʰʘʨʦʚʽ ʟ ʦʙʰʠʚʢʘʤʠ ʽʟ ʧʣʦʩʢʠʭ 

ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʣʠʩʪʽʚ ʟ ʫʪʝʧʣʶʚʘʯʝʤ ʽʟ ʧʽʥʦʧʣʘʩʪʫ (ɻʆʉʊ 24581) 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʽʥ, ʧʦʢʨʠʪʪʽʚ ʽ ʧʽʜʚʽʩʥʠʭ ʩʪʝʣʴ ʚʠʨʦʙʥʠʯʠʭ ʙʫʜʽʚʝʣʴ, ʷʢʽ 

ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʚ ʥʝʘʛʨʝʩʠʚʥʠʭ ʽ ʩʣʘʙʦʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ ʟʦʚʥʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʘʥʝʣʽ ʚʽʜ -50 ʜʦ +75 Áʉ, ʪʝʤʧʝʨʘʪʫʨʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ ʧʘʥʝʣʽ ʚʠʱʝ 30 Áʉ, ʚʽʜʥʦʩʥʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʩʝʨʝʜʠʥʽ 

ʧʨʠʤʽʱʝʥʴ ʥʝ ʙʽʣʴʰʝ 75 %. ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʯʥʦʩʪʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʟʦʚʥʽʰʥʴʦʛʦ 

ʚʠʛʣʷʜʫ ʧʘʥʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʪʨʴʦʭ ʩʦʨʪʽʚ ï ʚʠʱʦʛʦ, 1 ʪʘ 2. ɿʦʚʥʽʰʥʶ ʽ 

ʚʥʫʪʨʽʰʥʶ ʧʦʚʝʨʭʥʽ ʧʘʥʝʣʝʡ ʟʘʭʠʱʘʶʪʴ ʛʽʜʨʦʬʦʙʽʟʫʶʯʦʶ ʨʽʜʠʥʦʶ ʘʙʦ 

ʚʦʜʦʩʪʽʡʢʠʤ ʣʘʢʦʬʘʨʙʦʚʠʤ ʧʦʢʨʠʪʪʷʤ. 

ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʥʝʣʝʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʧʣʦʩʢʽ ʣʠʩʪʠ 

(ʯʝʨʝʟ 28 ʜʽʙ ʧʽʩʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ) ʽʟ ʟʘʭʠʩʥʦ-ʜʝʢʦʨʘʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ ʘʙʦ ʙʝʟ 

ʥʴʦʛʦ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʦʣʦʛʽʩʪʶ ʥʝ ʙʽʣʴʰʝ ʷʢ 8%. 

ɼʦʚʞʠʥʘ ʧʘʥʝʣʝʡ ʜʦʩʷʛʘʻ 6000 ʤʤ, ʰʠʨʠʥʘ ï ʜʦ 1500, ʪʦʚʱʠʥʘ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 

60 ʜʦ 200 ʤʤ. 

ʗʢʽʩʪʴ ʧʘʥʝʣʝʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʷʤʦʣʽʥʽʡʥʽʩʪʶ ʧʨʦʬʽʣʶ, ʤʽʮʥʽʩʪʶ ʽ ʞʦʨ-

ʩʪʢʽʩʪʶ ʧʘʥʝʣʝʡ ʧʨʠ ʧʦʧʝʨʝʯʥʦʤʫ ʟʛʠʥʽ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽ-

ʥʦʧʣʘʩʪʫ (ʩʝʨʝʜʥʴʦʶ ʛʫʩʪʠʥʦʶ, ʢʦʝʬʽʮʽʻʥʪʦʤ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ʣʽʥʽʡʥʦʶ ʫʩʘʜ-

ʢʦʶ, ʚʦʜʦʧʦʛʣʠʥʘʥʥʷʤ, ʤʽʮʥʽʩʪʶ ʧʨʠ ʩʪʠʩʢʫ ʪʘ ʟʩʫʚʽ), ʘ ʪʘʢʦʞ ʤʽʮʥʽʩʪʶ 

ʟʯʝʧʣʝʥʥʷ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʚʽʜʨʠʚʘʥʥʽ ʧʽʥʦʧʣʘʩʪʫ ʚʽʜ ʣʠʩʪʽʚ ʪʘ ʧʨʠ ʟʩʫʚʽ. 

ɽʢʩʪʨʫʟʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʨʦʙʘʤʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 11.4.2. 

ʊʘʙʣʠʮʷ 11.4.2. 

ʆʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʦʪʨʠʤʘʥʠʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʝʢʩʪʨʫʟʽʾ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 
ʉʪʽʥʦʚʽ 

ʧʘʥʝʣʽ 

ʇʦʢʨʽʚʝʣʴʥʽ 

ʧʣʠʪʠ 
ʐʚʝʣʝʨʠ 

ʇʽʜʚʽʢʦʥʥʽ 

ʜʦʰʢʠ 
ɻʨʘʥʠʮʷ ʤʽʮʥʦʩʪʽ ʧʨʠ 

ʟʛʠʥʽ, ʄʇʘ 
Ó18 Ó16 Ó16 14 

ʉʝʨʝʜʥʷ ʛʫʩʪʠʥʘ, ʢʛ/ʤ
3 

Ó1600 Ó1600 Ó1650 1550 
ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʮʠʢʣʠ 50 50 50 50 
ʋʜʘʨʥʘ ʚôʷʟʢʽʩʪʴ, 

ʢɼʞ/ʤ
2 ï ï 1,96 ï 
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ɽʢʩʪʨʫʟʽʡʥʽ ʧʘʥʝʣʽ (ʨʠʩ. 11.4.5) ʨʷʜʦʚʽ ʤʘʶʪʴ ʰʠʨʠʥʫ 595 ʤʤ, ʜʦʚʞʠʥʫ 

3000 ʤʤ ʜʣʷ ʧʦʢʨʠʪʪʽʚ, 3000 ʽ 6000 ʤʤ ʜʣʷ ʩʪʽʥ ʽ ʧʝʨʝʛʦʨʦʜʦʢ, ʚʠʩʦʪʫ 120 ʤʤ 

ʜʣʷ ʧʦʢʨʠʪʪʽʚ ʽ ʩʪʽʥ, 60 ʪʘ 80 ʤʤ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ. 

ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʝʢʩʪʨʫʟʽʡʥʽ ʧʘʥʝʣʽ ʚʠʢʦʥʫʶʪʴ ʟ ʫʪʝʧʣʶʚʘʯʝʤ ʪʘ ʙʝʟ 

ʥʴʦʛʦ. ʇʘʥʝʣʽ ʙʝʟ ʫʪʝʧʣʶʚʘʯʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ 

ʧʝʨʝʛʦʨʦʜʦʢ. ʗʢ ʫʪʝʧʣʶʚʘʯ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʧʽʚʞʦʨʩʪʢʽ ʤʽʥʝʨʘʣʦʚʘʪʥʽ ʧʣʠʪʠ 

ʥʘ ʩʠʥʪʝʪʠʯʥʠʭ ʟʚ'ʷʟʫʶʯʠʭ ʨʝʯʦʚʠʥʘʭ. 

 

 

 

ʈʠʩ. 11.4.5. 

ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ 

ʧʘʥʝʣʽ, ʦʪʨʠʤʘʥʽ 

ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ: 

ʢʫʪʦʚʽ, 2- ʧʝʨʝʭʽʜʥʽ, 

3- ʧʝʨʝʛʦʨʦʜʢʦʚʽ. 

 

 

ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʚʠʨʦʙʠ ʜʦʚʞʠʥʦʶ ʜʦ 6 ʤ ʟ ʛʣʘʜʢʦʶ ʪʘ ʨʠʬʣʝʥʦʶ ʧʦʚʝʨ-

ʭʥʝʶ ʚʠʛʦʪʦʚʣʷʶʪʴ ʤʝʪʦʜʦʤ ʝʢʩʪʨʫʟʽʾ (ʨʠʩ.11.4.6). ɺʠʨʦʙʠ ʤʘʶʪʴ ʜʦʚʛʦʚʽʯʥʝ 

ʧʦʢʨʠʪʪʷ ʰʠʨʦʢʦʾ ʢʦʣʴʦʨʦʚʦʾ ʛʘʤʠ, ʦʪʨʠʤʘʥʦʾ ʥʘ ʦʩʥʦʚʽ ʘʢʨʠʣʦʚʦʾ ʩʤʦʣʠ. 

 

 

 

ʈʠʩ.11.4.6. 

ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ 

ʚʠʨʦʙʠ, ʦʪʨʠʤʘʥʽ 

ʤʝʪʦʜʦʤ 

ʝʢʩʪʨʫʟʽʾ 
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ɯʟ ʘʟʙʝʩʪʦʮʝʤʝʥʪʫ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʨʫʙʠ ʜʣʷ ʢʘʥʘʣʽʟʘʮʽʾ, ʚʦʜʦʧʨʦʚʦʜʽʚ, ʜʣʷ 

ʤʝʣʽʦʨʘʮʽʾ. ɼʦʚʞʠʥʘ ʚʦʜʦʧʨʦʚʽʜʥʠʭ ʪʨʫʙ ï 2950...3950 ʤʤ, ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ï 

50...500, ʪʦʚʱʠʥʘ ʩʪʽʥʦʢ ï 9...43,5 ʤʤ. ʂʘʥʘʣʽʟʘʮʽʡʥʽ ʪʨʫʙʠ ʤʘʶʪʴ ʜʦʚʞʠʥʫ 

2500...4000 ʤʤ, ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ 50...60 ʤʤ, ʪʦʚʱʠʥʫ ʩʪʽʥʦʢ 7...18 ʤʤ. 

ɺʠʛʦʪʦʚʣʷʶʪʴ ʪʘʢʦʞ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʟ'ʻʜʥʫʚʘʣʴʥʽ ʜʝʪʘʣʽ ʜʦ ʪʨʫʙ ʪʘ 

ʚʝʥʪʠʣʷʮʽʡʥʽ ʢʦʨʦʙʠ. 

 

 11.5 ʉʋʏɸʉʅɯ ʄɸʊɽʈɯɸʃʀ ʅɸ ʆʉʅʆɺɯ  ʄɯʅɽʈɸʃʔʅʀʍ 

ɺôʗɾʋʏʀʍ ʈɽʏʆɺʀʅ 

 

ʎʝʤʝʥʪʥʦ-ʧʽʱʘʥʫ ʯʝʨʝʧʠʮʶ ʚʠʛʦʪʦʚʣʷʶʪʴ ʽʟ ʬʘʨʙʦʚʘʥʦʾ ʨʦʟʯʠʥʥʦʾ ʩʫʤʽʰʽ, 

ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʫ, ʢʚʘʨʮʦʚʦʛʦ ʧʽʩʢʫ ʽ ʚʦʜʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʦʪʨʠʤʫʻʤʦ ʧʦʢʨʽʚʝʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʜʦʩʠʪʴ ʪʦʯʥʦ ʽʤʽʪʫʻ ʢʝʨʘʤʽʯʥʫ 

ʯʝʨʝʧʠʯʥʫ ʧʣʠʪʢʫ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʾʾ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ. ʊʘʢ ʷʢ 

ʧʦʨʪʣʘʥʜʮʝʤʝʥʪ ʫ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ ʟ ʨʦʢʘʤ ʪʚʝʨʜʥʝ, ʪʦ ʽ ʟʨʦʙʣʝʥʘ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ 

ʯʝʨʝʧʠʮʷ ʥʘʙʠʨʘʻ ʤʽʮʥʦʩʪʽ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʝʨʤʽʥ ʩʣʫʞʙʠ ʮʝʤʝʥʪʥʦ-

ʧʽʱʘʥʦʾ ʯʝʨʝʧʠʮʽ ï ʙʣʠʟʴʢʦ 70 ʨʦʢʽʚ. 

ʎʝʤʝʥʪʥʦ-ʧʽʱʘʥʘ ʯʝʨʝʧʠʮʷ ʤʦʞʝ ʚʠʛʦʪʦʚʣʷʪʠʩʷ ʧʨʘʢʪʠʯʥʦ ʣʶʙʦʛʦ 

ʢʦʣʴʦʨʫ. ʈʽʟʥʦʤʘʥʽʪʥʽ ʚʽʜʪʽʥʢʠ ʦʪʨʠʤʫʶʪʴ ʜʷʢʫʶʯʠ ʜʦʜʘʚʘʥʥʶ ʘʢʨʠʣʦʚʦʾ 

ʩʤʦʣʠ. ɸʢʨʠʣʦʚʠʡ ʩʢʣʘʜ ʚʟʘʻʤʦʜʽʻ ʟ ʮʝʤʝʥʪʥʦ-ʧʽʱʘʥʦʶ ʩʫʤʽʰʰʶ ʱʝ ʜʦ 

ʧʦʯʘʪʢʫ ʾʾ ʟʘʪʚʝʨʜʽʥʥʷ, ʪʦʤʫ ʢʦʣʽʨ ʧʣʠʪʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʽʡʢʠʤ ʽ ʥʝʟʤʽʥʥʠʤ ʥʘ 

ʧʨʦʪʷʟʽ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ. 

ɰʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʦʢʨʠʪʪʷ ʜʘʭʽʚ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʛʨʦʤʘʜʩʴʢʠʭ ʩʧʦʨʫʜ ʤʘʣʦʾ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʬʦʨʤʠ, ʟ ʥʘʭʠʣʦʤ ʩʢʘʪʽʚ ʚʽʜ 10 ʜʦ 65 

ʛʨʘʜʫʩʽʚ. 

 

ʎɽ ʎɯʂɸɺʆ   
 

 ... ʐʪʫʢʘʪʫʨʢʘ ʽʟ ʛʽʧʩʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʧʨʠʙʣʠʟʥʦ 5 

ʪʠʩʷʯ ʨʦʢʽʚ. ʉʫʭʘ ʣʠʩʪʦʚʘ ʰʪʫʢʘʪʫʨʢʘ ʥʘʣʽʯʫʻ ʙʣʠʟʴʢʦ 80 ʨʦʢʽʚ. 

  

ʇʀʊɸʅʅʗ ɼʃʗ ʉɸʄʆʇɽʈɽɺɯʈʂʀ 

 

1.  ɯʟ ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʩʠʣʽʢʘʪʥʫ ʮʝʛʣʫ? 

2.  ʅʘʟʚʽʪʴ ʦʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ. 

3.  ʗʢʽ ʩʠʣʽʢʘʪʥʦʙʝʪʦʥʥʽ ʚʠʨʦʙʠ ʚʠ ʟʥʘʻʪʝ? 

4.  ʗ ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʽʧʩʦʙʝʪʦʥʽ ʧʘʥʝʣʽ? ɼʝ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ? 

5.  ʗʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʽʧʩʦʚʽ ʙʣʦʢʠ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ? 

6.  ʗʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʛʽʧʩʦʢʘʨʪʦʥʥʽ ʣʠʩʪʠ? ʜʝ ʾʭ ʟʘʩʪʦʩʦʚʫʶʪʴ? 
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7.  ɿ ʷʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʛʦʪʦʚʣʷʶʪʴ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʚʠʨʦʙʠ? ʗʢʽ ʻ 

ʩʧʦʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ? 

8.  ʅʘʟʚʽʪʴ ʚʠʜʠ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʣʠʩʪʽʚ ʜʣʷ ʧʦʢʨʽʚʣʽ. 

9.  ʗʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʧʘʥʝʣ ̔ʜʣʷ ʩʪʽʥ? 

10.  .ʏʠʤ ʦʙʫʤʦʚʣʶʶʪʴ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʪʝʨʽʘʣʽʚ ʽʟ 

ʘʟʙʝʩʪʦʮʝʤʝʥʪʫ ʽ ʰʪʫʯʥʠʭ ʢʘʤôʷʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʚʠʨʦʙʽʚ ʥʘ 

ʙʝʟʮʝʤʝʥʪʥʠʭ ʚôʷʞʫʯʠʭ? 

ʊɽʉʊʀ  

ɼʘʡʪʝ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʪʝʩʪʽʚ 

 

ʍɯ. 1. (ʩʠʨʦʚʠʥʘ) 

 

I. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ, ʤʘʶʯʠ ʪʘʢʽ ʢʦʤʧʦʥʝʥʪʠ: 8 % ʚʘʧʥʘ, 92 % 

ʧʽʩʢʫ ʪʘ ʚʦʜʠ? 

1) ʛʘʟʦʩʠʣʽʢʘʪ; 2) ʧʽʥʦʩʠʣʽʢʘʪ; 3) ʩʠʣʽʢʘʪʥʫ ʮʝʛʣʫ; 4) ʩʠʣʽʢʘʪʦʙʝʪʦʥ. 

II. ɯʟ ʮʝʤʝʥʪʫ, ʘʟʙʝʩʪʫ ʪʘ ʚʦʜʠ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ: 

1) ʬʽʙʨʦʣʽʪ; 2) ʢʩʠʣʦʣʽʪ; 3) ʩʦʚʝʣʽʪ; 4) ʘʟʙʝʩʪʦʮʝʤʝʥʪ. 

III. ʗʢʽ ʩʠʨʦʚʠʥʥʽ ʤʘʪʝʨʽʘʣʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ? 

1) ʧʽʩʦʢ, ʱʝʙʽʥʴ, ʚʘʧʥʷʥʦʢʨʝʤʥʝʟʝʤʠʩʪʝ ʚôʷʞʫʯʝ ʪʘ ʚʦʜʘ; 

2) ʚʘʧʥʦ, ʧʽʩʦʢ, ʚʦʜʘ; 

3) ʧʽʩʦʢ, ʚʘʧʥʷʥʦʢʨʝʤʥʝʟʝʤʠʩʪʝ ʚôʷʞʫʯʝ, ʧʽʥʦʫʪʚʦʨʶʚʘʯ; 

4) ʧʽʩʦʢ, ʚʘʧʥʷʥʦʢʨʝʤʥʝʟʝʤʠʩʪʝ ʚôʷʞʫʯʝ, ʘʣʶʤʽʥʽʻʚʘ ʧʫʜʨʘ. 

IV. ʗʢʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʛʽʧʩʦʚʠʭ ʧʣʠʪ? 

1) ʚʘʧʥʦ, ʛʽʧʩ, ʘʣʶʤʽʥʽʻʚʘ ʧʫʜʨʘ; 

2) ʚʘʧʥʦ, ʧʽʩʦʢ, ʚʦʜʘ; 

3) ʛʽʧʩ, ʚʦʜʘ; 

4) ʛʽʧʩ, ʚʦʜʘ, ʧʽʩʦʢ. 

V. ʗʢʱʦ ʻ ʜʝʨʝʚʥʘ ʪʠʨʩʘ ʽ ʤʘʛʥʝʟʽʘʣʴʥʝ ʚôʷʞʫʯʝ, ʪʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ: 

1) ʢʩʠʣʦʣʽʪ; 2) ʘʟʙʝʩʪʦʮʝʤʝʥʪ; 3) ʩʠʣʽʢʘʪʥʠʡ ʙʝʪʦʥ; 4) ʬʽʙʨʦʣʽʪ. 

VI. ʗʢʱʦ ʻ ʧʽʩʦʢ, ʚʘʧʥʷʥʦʢʨʝʤʥʝʟʝʤʠʩʪʝ ʚôʷʞʫʯʝ, ʢʣʝʻʢʘʥʽʬʦʣʴʥʘ ʝʤʫʣʴʩʽʷ, 

ʪʦ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ 

1) ʛʘʟʦʩʠʣʽʢʘʪ; 2) ʧʽʥʦʩʠʣʽʢʘʪ; 3) ʩʠʣʽʢʘʪʥʫ ʮʝʛʣʫ; 4) ʩʠʣʽʢʘʪʥʠʡ ʙʝʪʦʥ. 

VII. ʄʘʶʯʠ ʜʝʨʝʚʥʫ ʩʪʨʫʞʢʫ ʪʘ ʤʘʛʥʝʟʽʘʣʴʥʝ ʚôʷʞʫʯʝ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ 

 1) ʬʽʙʨʦʣʽʪ; 2) ʢʩʠʣʦʣʽʪ; 3) ʛʽʧʩʦʚʽ ʙʣʦʢʠ;  

VIII. ʗʢʽ ʢʦʤʧʦʥʝʥʪʠ ʧʦʪʨʽʙʥʽ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʽʥʦʩʠʣʽʢʘʪʫ? 

1) ʚʘʧʥʷʥʦʢʨʝʤʥʝʟʝʤʠʩʪʝ ʚôʷʞʫʯʝ, ʧʽʩʦʢ, ʚʦʜʘ; 

2) ʚʘʧʥʦ, ʧʽʩʦʢ, ʚʦʜʘ; 

3) ʚʘʧʥʷʥʦʢʨʝʤʥʝʟʝʤʠʩʪʝ ʚôʷʞʫʯʝ, ʧʽʩʦʢ, ʩʤʦʣʦʩʘʧʦʥʽʥ; 

IX. ɯʟ ʢʘʫʩʪʠʯʥʦʛʦ ʜʦʣʦʤʽʪʫ ʪʘ ʘʟʙʝʩʪʫ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ: 

1) ʬʽʙʨʦʣʽʪ;  

2) ʢʩʠʣʦʣʽʪ; 

3) ʩʦʚʝʣʽʪ. 
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X. ʗʢʠʡ ʤʘʪʝʨʽʘʣ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ, ʤʘʶʯʠ ʮʝʤʝʥʪ, ʧʽʩʦʢ, ʱʝʙʽʥʴ, ʚʦʜʫ ʽ  

ʘʨʤʘʪʫʨʫ? 

1) ʚʘʞʢʠʡ ʙʝʪʦʥ; 2) ʣʝʛʢʠʡ ʙʝʪʦʥ; 3) ʟʘʣʽʟʦʙʝʪʦʥ; 4) ʩʠʣʽʢʘʪʥʠʡ ʙʝʪʦʥ. 

 

 ʍɯ. 2. (ʚʠʨʦʙʥʠʮʪʚʦ)  

 

I. ʉʠʣʽʢʘʪʥʘ ʮʝʛʣʘ ʥʘʙʠʨʘʻ ʤʽʮʥʽʩʪʴ ʫ: 

1) ʧʨʦʧʘʨʦʯʥʽʡ ʢʘʤʝʨʽ; 2) ʘʚʪʦʢʣʘʚʽ; 3) ʚʠʧʘʣʶʚʘʣʴʥʽʡ ʧʝʯʽ. 

II. ʄʝʪʦʜʦʤ ʣʠʪʪʷ ʥʘ ʢʘʨʫʩʝʣʴʥʽʡ ʤʘʰʠʥʽ ʚʠʛʦʪʦʚʣʷʶʪʴ: 

1) ʛʽʧʩʦʙʝʪʦʥʥʽ ʧʘʥʝʣʽ; 2) ʩʠʣʽʢʘʪʥʫ ʮʝʛʣʫ;  

3) ʛʽʧʩʦʚʽ ʧʣʠʪʠ; 4) ʩʠʣʽʢʘʪʦʙʝʪʦʥʥʽ ʙʣʦʢʠ. 

III. ʅʘ ʚʽʙʨʦʧʨʦʢʘʪʥʠʭ ʩʪʘʥʘʭ ʚʠʛʦʪʦʚʣʷʶʪʴ: 

1) ʛʽʧʩʦʙʝʪʦʥʥʽ ʧʘʥʝʣʽ; 2) ʩʠʣʽʢʘʪʥʫ ʮʝʛʣʫ;  

3) ʛʽʧʩʦʚʽ ʧʣʠʪʠ; 4) ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʣʠʩʪʠ; 

IV. ɼʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʩʪʽʥʦʚʠʭ ʧʦʨʦʞʥʠʩʪʠʭ ʧʘʥʝʣʝʡ    

ʟʘʩʪʦʩʦʚʫʶʪʴ: 

1) ʩʫʭʠʡ ʩʧʦʩʽʙ ʧʨʝʩʫʚʘʥʥʷ; 

2) ʤʦʢʨʠʡ ʩʧʦʩʽʙ ʫ ʬʦʨʤʫʚʘʣʴʥʽʡ ʚʘʥʥʽ; 

3) ʝʢʩʪʨʫʟʽʡʥʠʡ ʩʧʦʩʽʙ. 

V. ɻʽʧʩʦʚʽ ʧʣʠʪʠ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ: 

1) ʥʘ ʢʘʨʫʩʝʣʴʥʽʡ ʤʘʰʠʥʽ; 2) ʥʘ ʚʽʙʨʦʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ; 3) ʤʝʪʦʜʦʤ ʧʨʝʩʫʚʘʥʥʷ. 

VI. ʗʢʱʦ ʧʨʦʢʘʪʘʪʠ ʤʽʞ ʬʦʨʤʫʚʘʣʴʥʠʤʠ ʚʘʣʢʘʤʠ ʜʚʘ ʰʘʨʠ ʢʘʨʪʦʥʫ ʟ ʛʽʧʩʦʚʠʤ 

ʦʩʝʨʝʜʢʦʤ, ʪʦ ʦʪʨʠʤʘʻʤʦ: 

1) ʭʚʠʣʷʩʪʽ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʣʠʩʪʠ; 

2) ʩʫʭʫ ʰʪʫʢʘʪʫʨʢʫ; 

3) ʛʽʧʩʦʙʝʪʦʥʥʽ ʧʘʥʝʣʽ; 

4) ʛʽʧʩʦʚʦʣʦʢʥʠʩʪʽ ʣʠʩʪʠ. 

VII. ʉʧʦʩʦʙʦʤ ʧʨʝʩʫʚʘʥʥʷ ʟ ʜʝʨʝʚʥʦʾ ʩʪʨʫʞʢʠ ʽ ʤʘʛʥʝʟʽʘʣʴʥʦʛʦ ʚôʷʞʫʯʦʛʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴ: 

1) ʩʫʭʫ ʰʪʫʢʘʪʫʨʢʫ; 2) ʩʦʚʝʣʽʪ; 3) ʬʽʙʨʦʣʽʪ; 4) ʰʪʫʯʥʠʡ ʤʘʨʤʫʨ. 

VIII. ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʭʚʠʣʷʩʪʽ ʣʠʩʪʠ ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʘ: 

1) ʬʦʨʤʫʚʘʣʴʥʽʡ ʤʘʰʠʥʽ; 2) ʚʽʙʨʦʧʨʦʢʘʪʥʦʤʫ ʩʪʘʥʽ; 3) ʢʘʨʫʩʝʣʴʥʽʡ 

ʤʘʰʠʥʽ. 

IX. ʅʘʧʽʚʩʫʭʠʡ ʩʧʦʩʽʙ ʧʨʠʛʦʪʫʚʘʥʥʷ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʦʾ ʤʘʩʠ ʧʝʨʝʜʙʘʯʘʻ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʤʘʩʠ ʟ ʚʦʣʦʛʽʩʪʶ: 

1) 30é35 %;   2) 12é16 %;   3) 20é25 %. 

X. ʗʢʱʦ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʘ ʤʘʩʘ ʤʘʻ ʚʦʣʦʛʽʩʪʴ ʧʝʨʝʜ ʬʦʨʤʫʚʘʥʥʷʤ 32 %, ʪʦ ʮʝ 

ʙʫʜʝ ʩʧʦʩʽʙ ʚʠʛʦʪʦʚʣʝʥʥʷ: 

1) ʩʫʭʠʡ;  2) ʥʘʧʽʚʩʫʭʠʡ;  3) ʤʦʢʨʠʡ. 

 

ʍɯ. 3. (ʚʣʘʩʪʠʚʦʩʪʽ) 

 

I. ʉʝʨʝʜʥʷ ʛʫʩʪʠʥʘ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ: 

1) 1451...1650 ʢʛ/ʤ
3
.; 2) 1550...1900 ʢʛ/ʤ

3
.; 3) ʥʝ ʙʽʣʴʰʝ 1450 ʢʛ/ʤ

3
. 
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II. ʄʘʨʢʘ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ ʟʘ ʤʽʮʥʽʩʪʶ ʤʘʻ ʥʘʡʤʝʥʰʝ ʟʥʘʯʝʥʥʷ: 

1) 75;  2) 50;  3) 100;  4) 125; 

III. ɺʦʜʦʧʦʛʣʠʥʘʥʥʷ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ ʧʦʚʠʥʥʦ ʙʫʪʠ: 

1) ʥʝ ʤʝʥʰʝ 6 %;   2) ʥʝ ʙʽʣʴʰʝ 6 %;  3) 3...4 %. 

IV. ʂʦʥʩʪʨʫʢʮʽʡʥʠʡ ʥʽʟʜʨʶʚʘʪʠʡ ʩʠʣʽʢʘʪʥʠʡ ʙʝʪʦʥ ʤʘʻ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ: 

1) 500...900 ʢʛ/ʤ
3
; 2) 900...1200 ʢʛ/ʤ

3
.; 3) ʙʽʣʴʰʝ 1200 ʢʛ/ʤ

3
. 

V. ɻʽʧʩʦʚʽ ʧʣʠʪʠ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ ʧʦʚʠʥʥʽ ʤʘʪʠ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ ʥʝ ʙʽʣʴʰʝ: 

1) 1400 ʢʛ/ʤ
3
.;  2) 900 ʢʛ/ʤ

3
.;  3) 2000 ʢʛ/ʤ

3
. 

VI. ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʚʠʨʦʙʠ ʤʘʶʪʴ ʩʝʨʝʜʥʶ ʛʫʩʪʠʥʫ: 

1) ʜʦ 1500 ʢʛ/ʤ
3
;   2) 1500...2200 ʢʛ/ʤ

3
;  3) 2200...2500 ʢʛ/ʤ

3
. 

VII. ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʠʭ ʚʠʨʦʙʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ: 

1) ʥʝ ʤʝʥʰʝ 25 ʮʠʢʣʽʚ; 

2) ʥʝ ʤʝʥʰʝ 100 ʮʠʢʣʽʚ; 

3) ʥʝ ʙʽʣʴʰʝ 25 ʮʠʢʣʽʚ; 

4) 5 ʮʠʢʣʽʚ. 

VIII. ʇʣʠʪʠ ñɼʝʢʦʨò ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʜʝ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ... 

1) ʥʝ ʤʝʥʰʝ 60 %; 

2) ʥʝ ʙʽʣʴʰʝ 60 %; 

3) 80 %; 

4) 70...80 %. 

IX. ʄʦʨʦʟʦʩʪʽʡʢʽʩʪʴ ʩʠʣʽʢʘʪʥʦʾ ʮʝʛʣʠ ʧʦʚʠʥʥʘ ʙʫʪʠ... 

1) ʥʝ ʤʝʥʰʝ 15 ʮʠʢʣʽʚ; 

2) ʥʝ ʙʽʣʴʰʝ 15 ʮʠʢʣʽʚ; 

3) ʙʽʣʴʰʝ 100 ʮʠʢʣʽʚ. 

X. ʅʽʟʜʨʶʚʘʪʽ ʙʝʪʦʥʠ ʤʘʶʪʴ ʧʦʚʽʪʨʷʥʠʭ ʧʦʨ... 

1) ʥʝ ʙʽʣʴʰʝ 40 %; 

2) 40...92 %; 

3) 50...72 %; 

4) ʙʽʣʴʰʝ 92 %. 

 

 ʍɯ. 4. ( ʨʦʟʤʽʨʠ)  

 

I. ʗʢʽ ʨʦʟʤʽʨʠ ʤʘʻ ʩʠʣʽʢʘʪʥʘ ʮʝʛʣʘ? 

 1) 250Ĭ120Ĭ65 ʤʤ.;  

2) 250Ĭ120Ĭ138 ʤʤ.;  

3) 250Ĭ250Ĭ65 ʤʤ. 

II. ɻʽʧʩʦʚʽ ʧʣʠʪʠ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʦʟʤʽʨʦʤ: 

1) 60Ĭ300Ĭ8 ʤʤ;  

2) 600Ĭ300Ĭ80 ʤʤ.;  

3)600Ĭ4000Ĭ80 ʤʤ. 

III. ɻʽʧʩʦʙʝʪʦʥʥʽ ʧʘʥʝʣʽ ʜʣʷ ʧʝʨʝʛʦʨʦʜʦʢ ʤʘʶʪʴ ʰʠʨʠʥʫ: 

1) ʜʦ 4 ʤ;  2) ʜʦ 6 ʤ.;  3) ʜʦ 2 ʤ. 

IV. ʐʠʨʠʥʘ ʛʽʧʩʦʢʘʨʪʦʥʥʠʭ ʣʠʩʪʽʚ (ʩʫʭʘ ʰʪʫʢʘʪʫʨʢʘ)... 

1) 2500 ʤʤ;  2) 1200 ʤʤ;  3) 600 ʤʤ. 
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V. ʊʦʚʱʠʥʘ ʣʠʩʪʽʚ ʩʫʭʦʾ ʰʪʫʢʘʪʫʨʢʠ: 

 1) 8é25 ʤʤ.; 2) 4é6 ʤʤ.; 3) 2é6 ʤʤ.; 4) 10é30 ʤʤ. 

VI. ʇʣʠʪʠ ʟʚʫʢʦʧʦʛʣʠʥʘʣʴʥʽ ʛʽʧʩʦʚʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʨʦʟʤʽʨʘʤʠ: 

1) 600Ĭ600Ĭ30 ʤʤ; 

2) 400Ĭ400Ĭ30 ʤʤ; 

3) 600Ĭ400Ĭ40 ʤʤ. 

Vɯɯ ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʭʚʠʣʷʩʪʽ ʣʠʩʪʠ ʟʚʠʯʘʡʥʦʛʦ ʧʨʦʬʽʣʶ ʤʘʶʪʴ ʜʦʚʞʠʥʫ: 

1) 2000 ʤʤ;  2) 2850 ʤʤ;  3) 1200 ʤʤ;  4) 1750 ʤʤ. 

Vɯɯɯ. ʄʘʨʢʘ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʦʛʦ ʣʠʩʪʘ ʋɺ-6-2000. ʑʦ ʦʟʥʘʯʘʻ ʯʠʩʣʦ 6? 

 1) ʚʠʩʦʪʫ ʭʚʠʣʽ ʚ ʩʤ;  

2) ʪʦʚʱʠʥʫ ʣʠʩʪʘ ʚ ʤʤ;  

3) ʜʦʚʞʠʥʫ ʣʠʩʪʘ ʚ ʤ. 

ɯʍ. ʗʢʱʦ ʤʘʨʢʘ ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʦʛʦ ʣʠʩʪʘ ʉɺ-40-200, ʪʦ ʯʠʩʣʦ 200 ʻ: 

 1) ʜʦʚʞʠʥʘ ʣʠʩʪʘ ʚ ʩʤ;  

2) ʰʠʨʠʥʘ ʣʠʩʪʘ ʚ ʩʤ;  

3) ʢʨʦʢ ʭʚʠʣʽ ʚ ʤʤ. 

ʍ. ɸʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʝʢʩʪʨʫʟʽʡ ʥʽ ʧʘʥʝʣʽ ʤʘʶʪʴ ʜʦʚʞʠʥʫ: 

1) 2000 ʤʤ;  2) 6000 ʤʤ;  3) 5000 ʤʤ;  4) 1000 ʤʤ. 

 

 ʍɯ. 5. ( ʟʘʩʪʦʩʫʚʘʥʥʷ) 

 

ɯ. ʉʠʣʽʢʘʪʥʘ ʮʝʛʣʘ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ: 

 1) ʢʣʘʜʢʠ ʬʫʥʜʘʤʝʥʪʽʚ;  

2) ʤʫʨʫʚʘʥʥʷ ʧʝʯʝʡ;  

3) ʢʣʘʜʢʠ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ. 

ɯɯ. ɯʟ ʥʽʟʜʨʶʚʘʪʠʭ ʩʠʣʽʢʘʪʥʠʭ ʙʝʪʦʥʽʚ ʤʦʞʥʘ ʚʠʛʦʪʦʚʠʪʠ: 

 1) ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ;  

2) ʬʫʥʜʘʤʝʥʪʥʽ ʙʣʦʢʠ;  

3) ʜʦʨʦʞʥʽ ʧʣʠʪʠ. 

ɯɯɯ. ʇʣʠʪʠ ʛʽʧʩʦʚʽ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ: 

 1) ʢʣʘʜʢʠ ʩʪʽʥ;  

2) ʟʚʝʜʝʥʥʷ ʥʝʥʝʩʫʯʠʭ ʧʝʨʝʛʦʨʦʜʦʢ;  

3) ʟʚʝʜʝʥʥʷ ʥʝʩʫʯʠʭ ʧʝʨʝʛʦʨʦʜʦʢ. 

ɯV. ʇʘʥʝʣʽ Ăɼʝʢʦʨò ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ... 

1) ʫʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ; 

2) ʦʧʦʨʷʜʞʝʥʥʷ ʩʪʽʥ ʫ ʩʫʭʠʭ ʧʨʠʤʽʱʝʥʥʷʭ; 

3) ʦʧʦʨʷʜʞʝʥʥʷ ʩʪʽʥ ʫ ʙʘʥʷʭ. 

V. ɼʣʷ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʛʘʨʷʯʠʭ ʧʦʚʝʨʭʦʥʴ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ... 

 1) ʩʦʚʝʣʽʪ; 2) ʬʽʙʨʦʣʽʪ; 3) ʢʩʠʣʦʣʽʪ; 4) ʩʫʭʫ ʰʪʫʢʘʪʫʨʢʫ. 

Vɯ. ʂʩʠʣʦʣʽʪ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʜʣʷ... 

1) ʚʣʘʰʪʫʚʘʥʥʷ ʩʪʽʥ; 

2) ʚʣʘʰʪʫʚʘʥʥʷ ʬʫʥʜʘʤʝʥʪʽʚ; 

3) ʚʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ; 

4) ʚʣʘʰʪʫʚʘʥʥʷ ʧʝʨʝʢʨʠʪʪʷ. 
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Vɯɯ. ʇʦ ʢʨʦʢʚʘʭ ʧʨʠʙʠʪʽ ʣʘʪʠ ʯʝʨʝʟ 1,2 ʤ. ʏʠ ʤʦʞʥʘ ʧʦ ʥʠʭ ʫʢʣʘʜʘʪʠ 

ʘʟʙʝʩʪʦʮʝʤʝʥʪʥʽ ʣʠʩʪʠ ʟʚʠʯʘʡʥʦʛʦ ʧʨʦʬʽʣʶ? 

 1) ʤʦʞʥʘ;   2) ʥʝ ʤʦʞʥʘ. 

Vɯɯɯ. ɼʣʷ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʩʪʽʥ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ... 

 1) ʬʽʙʨʦʣʽʪ;  2) ʢʩʠʣʦʣʽʪ;  3) ʜʝʢʦʨ;  4) ʙʽʩʽʧʦʨ. 

ɯʍ. ʄʘʪʝʨʽʘʣ ʩʢʣʦʧʦʨ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ... 

 1) ʢʣʘʜʢʠ ʩʪʽʥ; 2) ʪʝʧʣʦʽʟʦʣʷʮʽʾ; 3) ʛʽʜʨʦʽʟʦʣʷʮʽʾ; 4) ʫʣʘʰʪʫʚʘʥʥʷ ʧʽʜʣʦʛ. 

ʍ. ɺʠʙʝʨʽʪʴ ʝʬʝʢʪʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʣʘʰʪʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʭ ʩʪʽʥ: 

 1) ʝʢʩʪʨʫʟʽʡ ʥʽ ʩʪʽʥʦʚʽ ʧʘʥʝʣʽ;  

 2) ʩʠʣʽʢʘʪʥʘ ʮʝʛʣʘ; 

 3) ʩʠʣʽʢʘʪʥʽ ʢʘʤʝʥʽ. 
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ʊʝʤʘ 12. ʆʈɻɸʅɯʏʅɯ ɺôʗɾʋʏɯ ʄɸʊɽʈɯɸʃʀ ɯ ɺʀʈʆɹʀ ʅɸ ɰʍ 

ʆʉʅʆɺɯ 
 

 12.1 ɿɸɻɸʃʔʅɯ ɺɯɼʆʄʆʉʊɯ   

                  

ɹʽʪʫʤʠ ʽ ʜʴʦʛʪʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʨʛʘʥʽʯʥʠʭ ʚôʷʞʫʯʠʭ, ʩʢʣʘʜʥʠʭ ʩʫʤʽʰʝʡ 

ʚʠʩʦʢʦʤʦʣʝʢʫʣʷʨʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ ʪʘ ʾʭ ʧʦʭʽʜʥʠʭ. 

ɹʽʪʫʤʥʽ ʚôʷʞʫʯʽ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʧʦʜʽʣʷʶʪʴ ʥʘ ʧʨʠʨʦʜʥʽ ʽ ʰʪʫʯʥʽ (ʥʘʬʪʦʚʽ 

ʙʽʪʫʤʠ). ʇʨʠʨʦʜʥʽ ʙʽʪʫʤʠ ï ʪʚʝʨʜʽ ʨʝʯʦʚʠʥʠ ʘʙʦ ʚôʷʟʢʽ ʨʽʜʠʥʠ ʯʦʨʥʦʛʦ ʘʙʦ 

ʪʝʤʥʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ. ʇʨʠʨʦʜʥʽ ʙʽʪʫʤʠ ʤʽʩʪʷʪʴʩʷ ʫ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ. 

ʗʢʱʦ ʚʤʽʩʪ ʙʽʪʫʤʫ ʫ ʛʽʨʩʴʢʽʡ ʧʦʨʦʜʽ 5...20 %, ʪʦ ʚʦʥʘ ʥʘʟʠʚʘʻʪʴʩʷ ʘʩʬʘʣʴʪʦʚʦʶ. 

ɯʟ ʘʩʬʘʣʴʪʦʚʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʽ ʟʜʦʙʫʚʘʶʪʴ ʯʠʩʪʠʡ ʙʽʪʫʤ, ʦʙʨʦʙʣʷʶʯʠ 

ʧʦʜʨʽʙʥʝʥʽ ʧʦʨʦʜʠ ʛʘʨʷʯʦʶ ʚʦʜʦʶ ʘʙʦ ʨʦʟʯʠʥʥʠʢʘʤʠ.  ɸʩʬʘʣʴʪʦʚʽ ʧʦʨʦʜʠ 

ʪʘʢʦʞ ʧʦʜʨʽʙʥʶʶʪʴ ʫ ʪʦʥʢʠʡ ʘʩʬʘʣʴʪʦʚʠʡ ʧʦʨʦʰʦʢ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 

ʧʨʠʛʦʪʫʚʘʥʥʷ ʘʩʬʘʣʴʪʦʚʦʾ ʤʘʩʪʠʢʠ ʽ ʘʩʬʘʣʴʪʦʚʠʭ ʙʝʪʦʥʽʚ. 

ʐʪʫʯʥʽ (ʥʘʬʪʦʚʽ) ʙʽʪʫʤʠ ʜʽʩʪʘʶʪʴ ʧʝʨʝʨʦʙʢʦʶ ʥʘʬʪʠ (ʟʘʣʠʰʢʦʚʽ, 

ʦʢʠʩʣʝʥʽ, ʢʨʝʢʽʥʛʦʚʽ). ɿʘʣʠʰʢʦʚʽ ʙʽʪʫʤʠ ʥʘʟʠʚʘʶʪʴ ʛʫʜʨʦʥʦʤ ï ʮʝ ʧʨʦʜʫʢʪ 

ʧʝʨʝʨʦʙʢʠ ʥʘʬʪʠ ʽ ʚʽʜʛʦʥʢʠ ʚʽʜ ʥʝʾ ʙʝʥʟʠʥʫ, ʛʘʩʫ ʽ ʤʘʩʝʣ. 

ɼʴʦʛʪʴʦʚʽ ʚôʷʞʫʯʽ ï ʚôʷʟʢʽ ʨʽʜʠʥʠ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʧʨʠ 

ʨʦʟʢʣʘʜʘʥʥʽ ʢʘʤôʷʥʦʛʦ ʚʫʛʽʣʣʷ, ʪʦʨʬʫ, ʜʝʨʝʚʠʥʠ ʪʦʱʦ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʙʝʟ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʭʽʜʥʦʾ ʩʠʨʦʚʠʥʠ ʜʴʦʛʪʽ 

ʙʫʚʘʶʪʴ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʽ, ʪʦʨʬôʷʥʽ, ʜʝʨʝʚʥʽ, ʩʣʘʥʮʝʚʽ. ʈʽʟʥʦʚʠʜʠ ʜʴʦʛʪʴʦʚʠʭ 

ʚôʷʞʫʯʠʭ ï ʩʠʨʠʡ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʡ ʜʴʦʛʦʪʴ, ʧʝʢ, ʩʢʣʘʜʝʥʠʡ ʜʴʦʛʦʪʴ, ʚʽʜʽʛʥʘʥʠʡ 

ʜʴʦʛʦʪʴ.  

ʉʠʨʠʡ ʜʴʦʛʦʪʴ ï ʮʝ ʟʘʣʠʰʦʢ ʧʝʨʝʨʦʙʢʠ ʚʫʛʽʣʣʷ ʥʘ ʢʦʢʩ. ɺʽʜʽʛʥʘʥʠʡ 

ʜʴʦʛʦʪʴ ʟʜʦʙʫʚʘʶʪʴ ʽʟ ʩʠʨʦʛʦ, ʥʘʛʨʽʚʘʶʯʠ ʡʦʛʦ ʽ ʚʽʜʛʘʥʷʶʯʠ ʣʝʛʢʽ ʽ ʩʝʨʝʜʥʽ 

ʤʘʩʣʘ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 300...360 Áʉ ʚʠʜʽʣʷʶʪʴ ʘʥʪʨʘʮʝʥʦʚʝ ʤʘʩʣʦ. ʇʝʢ ï 

ʧʨʦʜʫʢʪ, ʱʦ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʩʣʷ ʚʽʜʛʦʥʢʠ ʚʩʽʭ ʤʘʩʝʣ ʽʟ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ ʩʤʦʣʠ. 

ʎʝ ʪʚʝʨʜʘ ʢʨʠʭʢʘ ʨʝʯʦʚʠʥʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ. ʉʢʣʘʜʝʥʽ ʜʴʦʛʪʽ ʦʜʝʨʞʫʶʪʴ 

ʩʧʣʘʚʣʷʥʥʷʤ ʧʝʢʫ ʟ ʚʽʜʽʛʥʘʥʠʤ ʜʴʦʛʪʝʤ ʘʙʦ ʘʥʪʨʘʮʝʥʦʚʠʤ ʤʘʩʣʦʤ. ɯʟ ʟʤʽʥʦʶ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʝʢʫ ʽ ʤʘʩʣʘ ʜʴʦʛʪʽ ʟʤʽʥʶʶʪʴ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ. 

ɼʴʦʛʪʴʦʚʽ ʤʘʪʝʨʽʘʣʠ ʤʝʥʰ ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽ, ʥʽʞ ʙʽʪʫʤʥʽ, ʘʣʝ ʙʽʣʴʰ 

ʙʽʦʩʪʽʡʢʽ. 

ɹʽʪʫʤʥʽ ʽ ʜʴʦʛʪʴʦʚʽ ʚôʷʞʫʯʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʦʨʦʞʥʽʭ 

ʙʝʪʦʥʽʚ ʽ ʨʦʟʯʠʥʽʚ, ʧʦʢʨʽʚʝʣʴʥʠʭ, ʛʽʜʨʦʽʟʦʣʷʮʽʡʥʠʭ, ʧʘʨʦʽʟʦʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʚʠʨʦʙʽʚ, ʤʘʩʪʠʢ, ʝʤʫʣʴʩʽʡ ʽ ʧʘʩʪ ʜʣʷ ʛʽʜʨʦʽʟʦʣʷʮʽʾ. 

ʊʨʘʥʩʧʦʨʪʫʶʪʴ ʮʽ ʚôʷʞʫʯʽ ʫ ʘʚʪʦ- ʽ ʟʘʣʽʟʥʠʯʥʠʭ ʮʠʩʪʝʨʥʘʭ, ʢʨʠʪʠʭ 

ʚʘʛʦʥʘʭ, ʟʘʭʠʱʘʶʯʠ ʚʽʜ ʘʪʤʦʩʬʝʨʥʠʭ ʚʧʣʠʚʽʚ. ɿʙʝʨʽʛʘʶʪʴ ʫ ʟʘʢʨʠʪʠʭ ʩʢʣʘʜʘʭ, 

ʧʽʜ ʥʘʚʽʩʦʤ. 
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 12.2 ɺʃɸʉʊʀɺʆʉʊɯ ɹɯʊʋʄɯɺ. ʄɸʈʂʀ ɹɯʊʋʄɯɺ 

 

ʆʩʥʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʚôʷʞʫʯʠʭ ï ʘʪʤʦʩʬʝʨʦʩʪʽʡʢʽʩʪʴ, 

ʛʽʜʨʦʬʦʙʥʽʩʪʴ, ʨʦʟʯʠʥʥʽʩʪʴ ʚ ʦʨʛʘʥʽʯʥʠʭ ʨʦʟʯʠʥʥʠʢʘʭ, ʟʜʘʪʥʽʩʪʴ 

ʨʦʟʤôʷʢʰʫʚʘʪʠʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ, ʧʽʜʚʠʱʝʥʘ ʜʝʬʦʨʤʘʪʠʚʥʽʩʪʴ. 

ʄʘʨʢʫ ʙʽʪʫʤʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʪʘʢʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢ ʚôʷʟʢʽʩʪʴ, 

ʧʣʘʩʪʠʯʥʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʟʤôʷʢʰʝʥʥʷ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʢʨʠʭʢʦʩʪʽ. 

ɺôʷʟʢʽʩʪʴ ï ʚʣʘʩʪʠʚʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʯʠʥʠʪʠ ʦʧʽʨ ʧʝʨʝʤʽʱʝʥʥʶ ʯʘʩʪʠʥʦʢ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʩʠʣ. ʇʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚôʷʟʢʽʩʪʴ ʙʽʪʫʤʫ ʟʨʦʩʪʘʻ, ʽ 

ʙʽʪʫʤ ʩʪʘʻ ʪʚʝʨʜʠʤ ʪʽʣʦʤ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʚôʷʟʢʽʩʪʴ ʟʤʝʥʰʫʻʪʴʩʷ  - 

ʙʽʪʫʤ ʧʝʨʝʭʦʜʠʪʴ ʫ ʨʽʜʢʠʡ ʩʪʘʥ. ɺôʷʟʢʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʣʠʙʠʥʦʶ ʧʨʦʥʠʢʥʝʥʥʷ 

ʛʦʣʢʠ ʚ ʙʽʪʫʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ï ʧʝʥʝʪʨʦʤʝʪʨʘ ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʚ 

ʤʽʣʽʤʝʪʨʘʭ. ɺôʷʟʢʽʩʪʴ ʙʽʪʫʤʫ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ ʧʝʥʝʪʨʦʤʝʪʨʘ 

(ʨʠʩ.12.2.1) 

 

  

 

ʈʠʩ.12.2.1 ʇʝʥʝʪʨʦʤʝʪʨ 

1- ʰʪʘʪʠʚ; 

2- ʩʝʢʫʥʜʦʤʽʨ; 

3- ʢʨʝʤʘʣʴʻʨʘ; 

4- ʩʪʦʧʦʨʥʘ ʢʥʦʧʢʘ; 

5-  ʜʟʝʨʢʘʣʦ; 

6-  ʛʦʣʢʘ; 

7-  ʯʘʰʢʘ; 

8-  ʢʨʠʩʪʘʣʽʟʘʪʦʨ  

 

 

 

 

  

 
ʊʝʤʧʝʨʘʪʫʨʘ ʨʦʟʤôʷʢʰʝʥʥʷ  ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʝʨʭʥʶ ʪʝʤʧʝʨʘʪʫʨʥʫ ʤʝʞʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʪʫʤʫ; ʮʶ ʚʣʘʩʪʠʚʽʩʪʴ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʣʘʜʫ 

ñʂʽʣʴʮʝ ʪʘ ʢʫʣʷò (ʨʠʩ.12.2.2). 




























































































































































































