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ʂʆʅʂʋʈʉ çʅɸʏʅʀ ʉɺʆɽ ɼɽʃʆè  

ɺ ʄʋʅʀʎʀʇɸʃʔʅʆʄ ʈɸʁʆʅɽ 

ɹʃɸɻʆɺɽʑɽʅʉʂʀʁ ʈɸʁʆʅ 

ʈɽʉʇʋɹʃʀʂʀ ɹɸʐʂʆʈʊʆʉʊɸʅ 



 ʆʨʛʘʥʠʟʘʪʦʨʳ ʂʦʥʢʫʨʩʘ: 

Å ʀʥʠʮʠʘʪʦʨ ʧʨʦʚʝʜʝʥʠʷ ʂʦʥʢʫʨʩʘ - ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ 

çɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʘʨʤʘʪʫʨʥʳʡ ʟʘʚʦʜè, ʚʭʦʜʷʱʝʝ ʩ ɸʢʮʠʦʥʝʨʥʳʤ 

ʦʙʱʝʩʪʚʦʤ çʆʙʲʝʜʠʥʝʥʥʘʷ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʢʦʤʧʘʥʠʷè ʚ ʦʜʥʫ 

ʛʨʫʧʧʫ ʣʠʮ. 

 

Å ʆʨʛʘʥʠʟʘʪʦʨ ʂʦʥʢʫʨʩʘ - ʌʦʥʜ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

çʅʘʰʝ ʙʫʜʫʱʝʝè. 



 ʎʝʣʠ ʂʦʥʢʫʨʩʘ: 

  

Áʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʣʫʯʰʠʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʘʢʪʠʢ ʚ 

ʩʬʝʨʝ ʩʦʮʠʘʣʴʥʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ï ʠʥʥʦʚʘʮʠʦʥʥʦʡ 

ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ; 

Áʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʞʠʪʝʣʷʤ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ ʟʘʷʚʠʪʴ ʦ ʩʦʙʩʪʚʝʥʥʳʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʝʢʪʘʭ ʠ 

ʧʦʣʫʯʠʪʴ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ ʥʘ ʠʭ ʨʝʘʣʠʟʘʮʠʶ; 

Áʉʦʜʝʡʩʪʚʠʝ ʨʘʟʚʠʪʠʶ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ; 

Áʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʧʣʦʱʘʜʢʠ ʜʣʷ ʦʙʱʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʨʘʟʣʠʯʥʳʤ ʧʦ ʩʬʝʨʘʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʪʘʪʫʩʫ ʫʯʘʩʪʥʠʢʘʤ, 

ʦʙʲʝʜʠʥʝʥʥʳʤ ʩʪʨʝʤʣʝʥʠʝʤ ʨʝʰʘʪʴ ʦʙʱʠʝ ʜʣʷ ʨʘʡʦʥʘ ʠ 

ʤʝʩʪʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʩʦʮʠʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ.  



ʊʨʝʙʦʚʘʥʠʷ ʢ ʋʯʘʩʪʥʠʢʘʤ ʂʦʥʢʫʨʩʘ: 

ʋʯʘʩʪʥʠʢʦʤ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ:  

- ʬʠʟʠʯʝʩʢʦʝ ʣʠʮʦ 

- ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ, ʚʝʜʫʱʘʷ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʙʦʣʝʝ 1 ʛʦʜʘ,  

- ʢʦʤʤʝʨʯʝʩʢʘʷ ʦʨʛʘʥʠʟʘʮʠʷ (ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʩʫʙʲʝʢʪʫ ʤʘʣʦʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ)  

- ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ. 

* ʋʯʘʩʪʥʠʢʠ ʂʦʥʢʫʨʩʘ ʜʦʣʞʥʳ ʧʦʩʪʦʷʥʥʦ ʧʨʦʞʠʚʘʪʴ, ʙʳʪʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʠ 
ʚʝʩʪʠ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ 
ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ 



ʊʨʝʙʦʚʘʥʠʷ ʢ ʟʘʷʚʣʷʝʤʳʤ ʠʜʝʷʤ ʧʨʦʝʢʪʦʚ: 

V ʠʜʝʷ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʝʰʝʥʠʝ 

ʠʣʠ ʩʤʷʛʯʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʚ  ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʨʘʡʦʥ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ; 

 

V ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʚ ʙʫʜʫʱʝʤ ʜʦʩʪʠʛʥʫʪʴ 

ʩʘʤʦʦʢʫʧʘʝʤʦʩʪʠ ʯʝʨʝʟ ʜʦʭʦʜʳ ʦʪ ʩʦʙʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ; 

 

V ʠʜʝʷ ʧʨʦʝʢʪʘ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ 

ʩʪʝʧʝʥʴ ʥʦʚʠʟʥʳ ʧʦʜʭʦʜʦʚ ʚ ʨʝʰʝʥʠʠ ʩʦʮʠʘʣʴʥʳʭ 

ʧʨʦʙʣʝʤ; 

 

V ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʝʜʣʦʞʝʥ ʢ ʨʝʘʣʠʟʘʮʠʠ ʚ  

ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʨʘʡʦʥʝ ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʨʘʡʦʥ 

ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʠʤʝʪʴ ʧʦʪʝʥʮʠʘʣ ʢ 

ʪʠʨʘʞʠʨʦʚʘʥʠʶ ʚ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʌ. 



ʉʦʩʪʘʚ ʕʢʩʧʝʨʪʥʦʛʦ ʩʦʚʝʪʘ ʂʦʥʢʫʨʩʘ: 

 
Å ʌʘʟʳʣʦʚ ʌʘʨʠʪ ʍʘʤʠʪʦʚʠʯ - ɻʣʘʚʘ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ 

ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ ʨʘʡʦʥ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ; 

 

Å ʌʠʣʠʧʴʝʚ ʉʝʨʛʝʡ ʅʠʢʦʣʘʝʚʠʯ - ʋʧʨʘʚʣʷʶʱʠʡ ʜʠʨʝʢʪʦʨ ɸʆ 

çɹɸɿè; 

 

Å ɹʝʩʰʘʧʦʰʥʠʢʦʚ ɸʣʝʢʩʘʥʜʨ ʆʣʝʛʦʚʠʯ ï ʀʩʧʦʣʥʠʪʝʣʴʥʳʡ 

ʜʠʨʝʢʪʦʨ ʌʦʥʜʘ çʅʘʰʝ ʙʫʜʫʱʝʝè; 

 

Å ʄʠʨʦʥʦʚʘ ʆʣʴʛʘ ʀʚʘʥʦʚʥʘ ï ʨʫʢʦʚʦʜʠʪʝʣʴ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩʧʦʥʩʦʨʩʢʠʭ ʠ ʙʣʘʛʦʪʚʦʨʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ɸʆ çʆʄʂè; 

 

Å ɸʙʨʘʤʦʚʘ ʀʨʠʥʘ ɽʚʛʝʥʴʝʚʥʘ ï ʨʫʢʦʚʦʜʠʪʝʣʴ ʎʀʉʉ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ. 

 



ʆʙʱʠʝ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʂʦʥʢʫʨʩʘ: 

× ɿʘʷʚʠʪʝʣʴ ʠʤʝʝʪ ʧʨʘʚʦ ʧʨʝʜʩʪʘʚʠʪʴ ʥʘ ʂʦʥʢʫʨʩ ʦʜʠʥ ʠ 

ʙʦʣʝʝ ʧʨʦʝʢʪʦʚ 

 

× ʋʩʧʝʰʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʧʦʣʥʦʡ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, 

ʧʨʦʚʦʜʠʤʦʡ ʚ ʨʘʤʢʘʭ ʂʦʥʢʫʨʩʘ ʚ ʚʠʜʝ ʩʝʤʠʥʘʨʦʚ ʧʦ 

ʩʦʮʠʘʣʴʥʦʤʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʫ, ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʦʤ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʙʝʜʠʪʝʣʝʡ ʂʦʥʢʫʨʩʘ 

 

× ʇʦʙʝʜʠʪʝʣʠ ʂʦʥʢʫʨʩʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷ 

ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚ ʆʨʛʢʦʤʠʪʝʪ ʧʘʢʝʪ ʥʝʦʙʭʦʜʠʤʳʭ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʇʨʠʣʦʞʝʥʠʠ ˉ3 ʢ ʇʦʣʦʞʝʥʠʶ ʦ ʂʦʥʢʫʨʩʝ 
 



ɿʘʷʚʢʘ ʟʘʧʦʣʥʷʝʪʩʷ ʥʘ ʩʘʡʪʝ: http://lab-sp.ru  ʚ ʨʘʟʜʝʣʝ çʄʝʨʦʧʨʠʷʪʠʷè  



http://lab-sp.ru 



ɿʘʧʦʣʥʠʪʝ ʚʩʝ ʧʦʣʷ ʟʘʷʚʢʠ ʠ ʥʘʞʤʠʪʝ ʥʘ ʢʥʦʧʢʫ çɻʦʪʦʚʦè 


