
 

 

 

 

˘̠́̂̏̑́̓̏̑̉ ̠̍̉̋̑̏̒̋̏̐̉̑̏̃́̎̉ 
 

ρȢ ˜̑̉̄̏̓̏̃̌̆̎̉̆ ̍̉̋̑̏̐̑̆̐́̑́̓̏̃ 
 

ɼʘʣʝʢʦ ʥʝ ʚʩʸ, ʯʪʦ ʝʩʪʴ ʧʦʜ ʨʫʢʦʡ, ʠʤʝʝʪ ʩʤʳʩʣ ʢʣʘʩʪʴ ʥʘ ʧʨʝʜʤʝʪʥʳʡ ʩʪʦʣʠʢ ʠ ʧʳʪʘʪʴʩʷ 

ʨʘʩʩʤʦʪʨʝʪʴ ʚ ʦʢʫʣʷʨ ʤʠʢʨʦʩʢʦʧʘ. ʅʘʧʨʠʤʝʨ, ʥʝʧʨʦʟʨʘʯʥʳʝ ʦʙʲʝʢʪʳ (ʧʘʣʝʮ, ʤʦʥʝʪʘ) 

ʨʘʩʩʤʦʪʨʝʪʴ ʩʦʚʩʝʤ ʥʝ ʫʜʘʩʪʩʷ, ʜʘ ʠ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʥʠʷ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʡ ʣʫʧʳ.  

ʆʙrʯʥʦ ʜʣʷ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʦ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʳ. ʇʨʠ ʧʨʠʛʦʪʦʚʣʝʥʠʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘ ʙʝʨʝʪʩʷ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ (ʨʘʟʤʝʨ 25 Ĭ 75 

ʤʤ), ʥʘ ʢʦʪʦʨʦʝ ʧʦʤʝʱʘʝʪʩʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʦʙʲʝʢʪ; ʦʙʳʯʥʦ ʜʣʷ ʣʫʯʰʝʡ ʩʦʭʨʘʥʥʦʩʪʠ ʠ 

ʫʜʦʙʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʢʪ ʥʘʢʨʳʚʘʝʪʩʷ ʩʚʝʨʭʫ ʪʦʥʢʠʤ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ (ʨʘʟʤʝʨ 18 Ĭ 18 

ʤʤ). 

ʇʦ ʩʧʦʩʦʙʫ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʠ ʚʨʝʤʝʥʠ ʭʨʘʥʝʥʠʷ ʨʘʟʣʠʯʘʶʪ: 

 ʧʦʩʪʦʷʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ï ʦʙʲʝʢʪ ʧʦʤʝʱʝʥ ʚ ʧʨʦʟʨʘʯʥʫʶ ʪʚʝʨʜʝʶʱʫʶ ʩʨʝʜʫ (ʦʙʳʯʥʦ 

ʢʘʥʘʜʩʢʠʡ ʙʘʣʴʟʘʤ) ʠ ʥʘʢʨʳʪ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ; ʪʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʤʦʛʫʪ ʭʨʘʥʠʪʴʩʷ 

ʛʦʜʘʤʠ ʠ ʜʝʩʷʪʠʣʝʪʠʷʤʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʠʛʦʪʦʚʣʝʥʠʝ ʚʝʩʴʤʘ ʪʨʫʜʦʝʤʢʦ (ʦʙʲʝʢʪ ʜʦʣʞʝʥ 

ʙʳʪʴ ʪʱʘʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʣʝʥ: ʦʙʝʟʚʦʞʝʥ, ʦʢʨʘʰʝʥ ʠ ʜʨ.); 

 ʚʨʝʤʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ï ʦʙʲʝʢʪ ʧʦʤʝʱʝʥ ʚ ʞʠʜʢʫʶ ʩʨʝʜʫ (ʚʦʜʘ, ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ 

ʨʘʩʪʚʦʨ, ʛʣʠʮʝʨʠʥ-ʞʝʣʘʪʠʥ ʠ ʜʨ.), ʪʘʢʠʝ ʧʨʝʧʘʨʘʪʳ ʛʦʜʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ, ʦʜʥʘʢʦ ʩ ʥʠʤʠ ʤʦʞʥʦ ʧʨʦʚʦʜʠʪʴ ʦʧʳʪʳ (ʥʘʧʨʠʤʝʨ, ʟʘʤʝʥʷʪʴ ʚʦʜʫ 

ʩʦʣʝʚʳʤ ʨʘʩʪʚʦʨʦʤ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʜʦʙʘʚʣʷʪʴ ʢʨʘʩʠʪʝʣʴ ʠ ʜʨ.).  

 
ʇʦʩʪʦʷʥʥʳʡ ʧʨʝʧʘʨʘʪ 

 

ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʠʧʳ ʧʨʝʧʘʨʘʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʘ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʦʙʲʝʢʪʘ. 

ˉ ʊʠʧ ʆʧʠʩʘʥʠʝ ʇʦʩʪʦʷʥʥʳʡ/ 

ʚʨʝʤʝʥʥʳʡ 

ʇʨʠʤʝʨ 

1 ʊʦʪʘʣʴʥʳʡ 

ʧʨʝʧʘʨʘʪ 

ʎʝʣʳʡ ʦʨʛʘʥʠʟʤ ʠʣʠ ʝʛʦ 

ʥʝʙʦʣʴʰʠʝ ʯʘʩʪʠ (ʢʦʥʝʯʥʦʩʪʠ, 

ʨʦʪʦʚʦʡ ʘʧʧʘʨʘʪ). ʆʙʳʯʥʦ 

ʪʨʝʙʫʶʪ ʦʙʨʘʙʦʪʢʠ 

(ʦʩʚʝʪʣʝʥʠʷ) 

ʇʦʩʪʦʷʥʥʳʡ, 

ʚʨʝʤʝʥʥʳʡ 

 



 

 

 

 

2 ʉʨʝʟ ʆʙʲʝʢʪ ʟʘʣʠʚʘʝʪʩʷ ʚ 

ʧʣʘʩʪʠʯʥʳʡ ʤʘʪʝʨʠʘʣ 

(ʧʘʨʘʬʠʥ, ʘʢʨʠʣ) ʠ ʧʦʩʣʝ ʝʛʦ 

ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʨʘʟʨʝʟʘʝʪʩʷ ʥʘ 

ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʳ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʪʦʤʘ (ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʥʢʠʭ ʩʨʝʟʦʚ) 

ʆʙʳʯʥʦ 

ʧʦʩʪʦʷʥʥʳʡ 

 
3 ʄʘʟʦʢ ʊʦʢʦʩʣʦʡʥʳʡ ʧʨʝʧʘʨʘʪ ʙʝʟ 

ʧʦʢʨʦʚʥʦʛʦ ʩʪʝʢʣʘ (ʦʙʳʯʥʦ 

ʧʨʝʧʘʨʘʪ ʢʨʦʚʠ): ʢʘʧʣʷ ʩ 

ʧʦʤʦʱʴʶ ʧʦʣʠʨʦʚʘʥʥʦʛʦ 

ʩʪʝʢʣʘ ʨʘʟʤʘʟʳʚʘʝʪʩʷ ʧʦ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʛʦ 

ʩʪʝʢʣʘ ʪʦʥʢʠʤ ʩʣʦʝʤ, 

ʚʳʩʫʰʠʚʘʝʪʩʷ 

ɺʨʝʤʝʥʥʳʡ, 

ʨʝʞʝ 

ʧʦʩʪʦʷʥʥʳʡ 

 
4 ʐʣʠʬ ʊʦʥʢʘʷ (ʪʦʣʱʠʥʘ 0,03-0,02 ʤʤ) 

ʧʣʘʩʪʠʥʢʘ ʛʦʨʥʦʡ ʧʦʨʦʜʳ ʠʣʠ 

ʜʨʫʛʦʛʦ ʪʚʝʨʜʦʛʦ ʦʙʨʘʟʮʘ 

(ʢʦʩʪʠ, ʦʢʘʤʝʥʝʣʦʩʪʠ), 

ʧʨʠʢʣʝʝʥʥʘʷ ʢ ʧʦʢʨʦʚʥʦʤʫ 

ʩʪʝʢʣʫ 

ʇʦʩʪʦʷʥʥʳʡ 

 
 

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʚʨʝʤʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ, ʥʝ 

ʥʘʢʨʳʚʘʷ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ. ʊʘʢʦʡ ʧʨʝʧʘʨʘʪ ʙʫʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʟʢʦ 

ʩʨʘʟʫ ʚʝʩʴ ï ʢʘʢʘʷ-ʪʦ ʯʘʩʪʴ ʝʛʦ ʙʫʜʝʪ ʚ ʬʦʢʫʩʝ, ʘ ʦʩʪʘʣʴʥʦʝ ï ʥʝʪ. ʅʦ ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʪʘʢʦʡ 

ʧʨʝʧʘʨʘʪ ʩ ʤʘʣʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʤʠʢʨʦʩʢʦʧʘ, ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʥʝʢʦʪʦʨʳʝ ʠʥʪʝʨʝʩʥʳʝ ʦʙʲʝʢʪʳ. 

 
ʄʠʢʨʦʧʨʝʧʘʨʘʪ ʢʣʝʪʦʢ ʤʷʢʦʪʠ ʘʨʙʫʟʘ (ʙʝʟ ʧʦʢʨʦʚʥʦʛʦ ʩʪʝʢʣʘ) 



 

 

 

 

 

ʊʘʢ ʞʝ ʚ ʚʠʜʝ ʦʪʢʨʳʪʳʭ ʚʨʝʤʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʤʦʞʥʦ ʚʳʨʘʩʪʠʪʴ ʢʨʠʩʪʘʣʣʳ ʨʘʟʥʳʭ ʩʦʣʝʡ 

(ʘʮʝʪʠʣʩʘʣʠʮʠʣʦʚʦʡ ʢʠʩʣʦʪʳ, ʠʣʠ ʘʩʧʠʨʠʥʘ; ʤʝʜʥʦʛʦ ʢʫʧʦʨʦʩʘ, ʠʣʠ ʩʫʣʴʬʘʪʘ ʤʝʜʠ; ʢʨʘʩʥʦʡ 

ʢʨʦʚʷʥʦʡ ʩʦʣʠ, ʠʣʠ ʛʝʢʩʘʮʠʘʥʦʬʝʨʨʘʪʘ ʢʘʣʠʷ). ʅʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʝʥʥʦʝ ʦʪ ʧʳʣʠ ʠ 

ʦʪʧʝʯʘʪʢʦʚ ʧʘʣʴʮʝʚ ʥʘʥʦʩʠʪʩʷ ʥʝʩʢʦʣʴʢʦ ʢʘʧʝʣʴ ʚʦʜʥʦʛʦ ʠʣʠ ʩʧʠʨʪʦʚʦʛʦ ʨʘʩʪʚʦʨʘ ʩʦʣʠ (ʜʣʷ 

ʣʫʯʰʝʛʦ ʢʘʯʝʩʪʚʘ ʢʨʠʩʪʘʣʣʦʚ ʨʘʩʪʚʦʨ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʣʫʯʰʝ ʧʨʦʬʠʣʴʪʨʦʚʘʪʴ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʧʦʟʚʦʣʠʪ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʪʦʯʝʢ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʠ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʠ ʘʢʢʫʨʘʪʥʳʝ 

ʢʨʠʩʪʘʣʣʳ). ʂʘʧʣʷʤ ʜʘʶʪ ʚʳʩʦʭʥʫʪʴ (ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʦʜʥʠʤ ʠʟ ʩʪʝʢʦʣ, ʥʘʛʨʝʚ 

ʝʛʦ, ʩ ʮʝʣʴʶ ʫʩʢʦʨʝʥʠʷ ʚʳʧʘʨʠʚʘʥʠʷ, ʘ ʜʨʫʛʦʤʫ ʜʘʪʴ ʨʘʩʪʚʦʨʠʪʝʣʶ ʠʩʧʘʨʠʪʴʩʷ, ʘ ʢʨʠʩʪʘʣʣʘʤ ï 

ʚʳʧʘʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ). ʊʘʢʞʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʧʦʣʫʛʦʪʦʚʳʡ ʤʠʢʨʦʧʨʝʧʘʨʘʪ ʥʘ ʵʪʘʧʝ 

ʧʨʦʮʝʩʩʘ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ: ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʢʘʢ ʢʨʠʩʪʘʣʣ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʷʤʦ ʥʘ ʛʣʘʟʘʭ ʠʣʠ ʢʘʢ 

ʚʦʢʨʫʛ ʟʘʨʦʜʳʰʘ ʪʚʝʨʜʦʛʦ ʚʝʱʝʩʪʚʘ ʚʦʟʥʠʢʘʝʪ ʪʝʯʝʥʠʝ ʞʠʜʢʦʩʪʠ ʠʟ-ʟʘ ʨʘʟʥʠʮʳ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʠʦʥʦʚ. 

ʇʨʦʩʪʦʡ ʠ ʵʬʬʝʢʪʥʳʡ ʩʧʦʩʦʙ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʠʢʨʦʧʨʝʧʘʨʘʪʦʚ ʙʝʟ ʩʨʝʟʦʚ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʨʘʩʩʤʦʪʨʝʪʴ ʨʝʣʴʝʬ ʧʦʚʝʨʭʥʦʩʪʠ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ (ʥʘʧʨʠʤʝʨ, ʣʠʩʪʘ ʨʘʩʪʝʥʠʷ, ʧʦʢʨʦʚʦʚ ʪʝʣʘ 

ʥʘʩʝʢʦʤʦʛʦ) ï ʤʝʪʦʜ ʨʝʧʣʠʢ. ʇʨʠ ʵʪʦʤ ʙʝʨʝʪʩʷ ʦʙʲʝʢʪ (ʥʘʧʨʠʤʝʨ, ʣʠʩʪ ʨʘʩʪʝʥʠʷ), ʠ ʥʘ ʥʝʛʦ 

ʥʘʥʦʩʠʪʩʷ ʪʦʥʢʠʡ ʩʣʦʡ ʧʨʦʟʨʘʯʥʦʛʦ ʣʘʢʘ ʜʣʷ ʥʦʛʪʝʡ (ʜʦʩʪʘʪʦʯʥʦ ʥʝʙʦʣʴʰʦʛʦ ʧʷʪʥʘ 5 Ĭ 10 ʤʤ). 

ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʣʘʢ ʚʩrʦʭʥʝʪ (ʧʨʠʤʝʨʥʦ ʯʝʨʝʟ 5-7 ʤʠʥʫʪ), ʢ ʣʘʢʦʚʦʤʫ ʧʷʪʥʫ ʧʨʠʢʣʝʠʚʘʝʪʩʷ ʢʫʩʦʢ 

ʣʠʧʢʦʡ ʣʝʥʪʳ; ʪʘʢ ʨʝʧʣʠʢʘ ʦʪʜʝʣʷʝʪʩʷ, ʧʦʩʣʝ ʯʝʛʦ ʝʝ ʢʣʘʜʫʪ ʥʘ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʜ ʤʠʢʨʦʩʢʦʧʦʤ.  

 

ʈʝʧʣʠʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʠʩʪʘ, ʚʠʜʥʳ ʫʩʪʴʠʯʥʳʝ ʢʣʝʪʢʠ ʠ ʞʠʣʢʘ (ʤʠʢʨʦʩʢʦʧ ʄʠʢʨʦʤʝʜ ʉ-13, ʤʘʣʦʝ 

ʫʚʝʣʠʯʝʥʠʝ). 

 

υȢυȢ ˜̑̉̄̏̓̏̃̌̆̎̉̆ ̃̑̆̍̆̎̎̏̄̏ ̐̑̆̐́̑́̓́ 
ʊʝʭʥʠʢʘ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʘ ʧʦ ʰʢʦʣʴʥʳʤ ʦʧʳʪʘʤ ʩ 

ʢʦʞʠʮʝʡ ʣʫʢʘ. ʂʣʘʜʝʤ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ ʥʘ ʩʪʦʣ (ʧʨʝʧʘʨʘʪʳ ʚʩʝʛʜʘ ʜʝʨʞʘʪ ʟʘ ʙʦʢʦʚʳʝ ʛʨʘʥʠ 

ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʝʢʣʘ). ɺ ʮʝʥʪʨ ʩʪʝʢʣʘ ʧʦʤʝʱʘʝʤ 1-2 ʢʘʧʣʠ ʚʦʜʳ ʠ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ɹʝʨʝʤ 

ʧʦʢʨʦʚʥʦʝ ʩʪʝʢʣʦ ʟʘ ʙʦʢʦʚʳʝ ʛʨʘʥʠ ʠ ʦʩʪʦʨʦʞʥʦ ʥʘʢʨʳʚʘʝʤ ʠʤ ʩʚʝʨʭʫ ʢʘʧʣʶ ʩ ʦʙʲʝʢʪʦʤ. 

ʇʨʘʚʠʣʴʥʝʝ ʫʧʝʨʝʪʴ ʧʦʢʨʦʚʥʦʝ  ʩʪʝʢʣʦ ʦʜʥʦʡ ʠʟ ʛʨʘʥʝʡ ʚ ʧʨʝʜʤʝʪʥʦʝ ʠ ʤʝʜʣʝʥʥʦ ʫʤʝʥʴʰʘʪʴ 



 

 

 

 

ʫʛʦʣ ʤʝʞʜʫ ʩʪʝʢʣʘʤʠ ʪʘʢ, ʯʪʦʙʳ ʥʘʢʨʳʪʴ ʢʘʧʣʶ ʩ ʦʙʲʝʢʪʦʤ. ʕʪʦ ʫʤʝʥʴʰʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʷʚʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚ ʚʦʟʜʫʭʘ. 

 

ʅʘʢʨʳʚʘʥʠʝ ʦʙʲʝʢʪʘ ʧʦʢʨʦʚʥʳʤ ʩʪʝʢʣʦʤ 

1.2. ̃ ̑̉̄̏̓̏̃̌̆̎̉̆ ̍́̈̋́ ̋̑̏̃̉ 
ʄʘʟʢʠ ʢʨʦʚʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʨʦʚʠ ʛʦʪʦʚʷʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʐʘʛ ʆʧʠʩʘʥʠʝ ʌʦʪʦʛʨʘʬʠʷ 

1 ʇʦʤʝʩʪʠʪʝ ʥʝʙʦʣʴʰʫʶ ʢʘʧʣʶ ʢʨʦʚʠ ʥʘ 

ʣʝʞʘʱʝʝ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʝʜʤʝʪʥʦʝ ʩʪʝʢʣʦ, ʩ 

ʧʦʤʦʱʴʶ ʩʪʝʢʣʷʥʥʦʡ ʢʘʧʠʣʣʷʨʥʦʡ 

ʧʠʧʝʪʢʠ (ʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʤʝʩʪʘ 

ʫʢʦʣʘ ʧʘʣʴʮʘ ʧʝʨʝʥʝʩʠʪʝ ʚʳʩʪʫʧʠʚʰʫʶ 

ʢʘʧʣʶ ʢʨʦʚʠ ʥʘ ʢʦʥʝʮ ʩʪʝʨʠʣʴʥʦʛʦ 

ʧʨʝʜʤʝʪʥʦʛʦ ʩʪʝʢʣʘ, ʩʪʘʨʘʷʩʴ ʥʝ 

ʢʘʩʘʪʴʩʷ ʩʪʝʢʣʘ ʧʨʦʢʦʣʦʪʳʤ ʫʯʘʩʪʢʦʤ 

ʢʦʞʠ).  

 
2 ʏʠʩʪʦʝ ʰʣʠʬʦʚʘʥʥʦʝ ʩʪʝʢʣʦ 

ʧʦʤʝʱʘʝʪʩʷ ʢʦʨʦʪʢʠʤ ʨʝʙʨʦʤ ʧʦʜ 

ʫʛʣʦʤ 45Á ʢ ʧʨʝʜʤʝʪʥʦʤʫ ʩʪʝʢʣʫ ʫ ʢʨʘʷ 

ʢʘʧʣʠ. ɾʜʝʤ, ʧʦʢʘ ʢʨʦʚʴ ʨʘʩʧʣʳʚʝʪʩʷ 

ʧʦʜ ʨʝʙʨʦʤ ʩʪʝʢʣʘ.    

 

http://microtome.info/documents/micropreparaty.html
http://microtome.info/documents/micropreparaty.html
http://microtome.info/documents/micropreparaty.html


 

 

 

 

3 ʂʘʢ ʪʦʣʴʢʦ ʢʨʦʚʴ ʨʘʩʪʝʢʣʘʩʴ ʧʦ ʨʝʙʨʫ, 

ʙʳʩʪʨʳʤ ʜʚʠʞʝʥʠʝʤ ʦʪ ʢʘʧʣʠ 

ʧʨʦʚʦʜʠʤ ʧʦ ʧʨʝʜʤʝʪʥʦʤʫ ʩʪʝʢʣʫ. ʅʝ 

ʩʣʝʜʫʝʪ ʩʠʣʴʥʦ ʥʘʞʠʤʘʪʴ ʥʘ ʩʪʝʢʣʦ, ʪʘʢ 

ʢʘʢ ʧʨʠ ʵʪʦʤ ʤʦʛʫʪ ʨʘʟʨʫʰʠʪʴʩʷ 

ʬʦʨʤʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʢʨʦʚʠ. 

 
4 ʇʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʤʘʟʦʢ ʙʳʩʪʨʦ 

ʩʫʰʘʪ ʥʘ ʚʦʟʜʫʭʝ ʜʦ ʠʩʯʝʟʥʦʚʝʥʠʷ 

ʚʣʘʞʥʦʛʦ ʙʣʝʩʢʘ, ʧʦʜʝʨʞʘʚ ʝʛʦ ʥʘʜ 

ʘʙʘʞʫʨʦʤ ʣʘʤʧʳ ʠʣʠ ʧʦʤʘʭʘʚ ʠʤ ʚ 

ʚʦʟʜʫʭʝ. ʍʦʨʦʰʦ ʩʜʝʣʘʥʥʳʡ ʤʘʟʦʢ 

ʪʦʥʦʢ, ʠʤʝʝʪ ʞʝʣʪʦʚʘʪʳʡ ʮʚʝʪ ʠ 

ʦʢʘʥʯʠʚʘʝʪʩʷ çʤʝʪʝʣʦʯʢʦʡè. ɻʫʩʪʦ-

ʨʦʟʦʚʳʝ ʠ ʢʨʘʩʥʦʚʘʪʳʝ ʤʘʟʢʠ 

ʥʝʧʨʠʛʦʜʥʳ, ʪʘʢ ʢʘʢ ʦʥʠ ʩʣʠʰʢʦʤ 

ʪʦʣʩʪʳʝ ʠ ʢʣʝʪʦʯʥʳʝ ʵʣʝʤʝʥʪʳ 

ʨʘʟʣʠʯʠʪʴ ʙʫʜʝʪ ʩʣʦʞʥʦ. 

 
ʀʟʦʙʨʘʞʝʥʠʷ ʠ ʦʧʠʩʘʥʠʝ ʩ ʩʘʡʪʘ http://microtome.info/documents/micropreparaty.html. 

2. ̊ ̜̆̋̏̓̏̑̆ ̏̒̏̂̆̎̎̏̒̓̉ ̠̍̉̋̑̏̒̋̏̐̉̑̏̃́̎̉ 
 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʢʨʦʩʢʦʧʦʚ ʥʘ ʤʘʣʦʤ ʠ ʙʦʣʴʰʦʤ ʫʚʝʣʠʯʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʠʟʚʝʩʪʥʦ ʧʦ ʰʢʦʣʴʥʳʤ ʦʧʳʪʘʤ ʠ ʥʝ ʪʨʝʙʫʝʪ ʦʩʦʙʦ ʩʣʦʞʥʳʭ ʥʘʚʳʢʦʚ.  

φȢυȢ ˕̜̍̆̑̒̉̏̎̎̊ ̛̏̂̆̋̓̉̃ 
 

ɽʩʣʠ ʚ ʚʘʱʝʤ ʨʘʩʧʦʨʷʞʝʥʠʠ ʠʤʝʝʪʩʷ ʤʠʢʨʦʩʢʦʧ ʩ ʠʤʤʝʨʩʠʦʥʥʳʤ ʦʙʲʝʢʪʠʚʦʤ (ʦʥ 

ʤʘʨʢʠʨʫʝʪʩʷ 100
Ĭ
 ʄʀ ʠ ʯʝʨʥʳʤ ʢʦʣʴʮʦʤ, ʠ ʠʤʝʝʪ ʧʦʜʚʠʞʥʫʶ ʯʘʩʪʴ ʦʙʲʝʢʪʠʚʘ, ʦʙʨʘʱʘʝʤʫʶ ʢ 

ʤʠʢʨʦʧʨʝʧʘʨʘʪʫ), ʪʦ ʫ ʚʘʩ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʩʤʦʪʨʝʪʴ ʦʙʲʝʢʪʳ ʩ ʙʦʣʴʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ 

(ʦʜʥʘʢʦ ʜʣʷ ʵʪʦʛʦ ʠʤʝʝʪ ʩʤʳʩʣ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʘʟʢʠ).  

ʇʦʨʷʜʦʢ ʨʘʙʦʪʳ ʩ ʦʙʲʝʢʪʠʚʦʤ ʤʘʩʣʷʥʦʡ ʠʤʤʝʨʩʠʠ ʩʣʝʜʫʶʱʠʡ. 

1. ɺʳʚʝʜʠʪʝ ʠʟ ʭʦʜʘ ʣʫʯʝʡ ʩʫʭʦʡ ʦʙʲʝʢʪʠʚ (ʧʦʚʝʨʥʠʪʝ ʙʘʨʘʙʘʥ ʦʙʲʝʢʪʠʚʦʚ ʪʘʢ, ʯʪʦʙʳ ʥʠ 

ʦʜʠʥ ʦʙʲʝʢʪʠʚ ʥʝ ʙʳʣ ʦʙʨʘʱʝʥ ʢ ʧʨʝʧʘʨʘʪʫ). 

2. ʅʘ ʧʨʝʧʘʨʘʪ ʥʘʥʝʩʠʪʝ ʦʜʥʫ ʢʘʧʣʶ ʠʤʤʝʨʩʠʦʥʥʦʛʦ (ʢʝʜʨʦʚʦʛʦ) ʤʘʩʣʘ; ʞʝʣʘʪʝʣʴʥʦ 

ʠʤʤʝʨʩʠʦʥʥʳʤ ʤʘʩʣʦʤ ʪʘʢʞʝ ʥʝʤʥʦʛʦ ʩʤʘʟʘʪʴ ʣʠʥʟʫ ʵʪʦʛʦ ʦʙʲʝʢʪʠʚʘ. 

3. ʇʦʚʝʨʥʫʚ ʙʘʨʘʙʘʥ ʦʙʲʝʢʪʠʚʦʚ, ʚʚʝʜʠʪʝ ʠʤʤʝʨʩʠʦʥʥʳʡ ʦʙʲʝʢʪʠʚ ʚ ʭʦʜ ʣʫʯʝʡ (ʜʦ ʱʝʣʯʢʘ 

ʬʠʢʩʘʮʠʠ). 

4. ʆʧʫʩʪʠʪʝ ʦʙʲʝʢʪʠʚ ʜʦ ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʷ ʩ ʢʘʧʣʝʡ ʠʤʤʝʨʩʠʦʥʥʦʛʦ ʤʘʩʣʘ, ʟʘʪʝʤ, ʥʘʙʣʶʜʘʷ ʚ 

ʤʠʢʨʦʩʢʦʧ, ʩ ʧʦʤʦʱʴʶ ʚʠʥʪʦʚ ʛʨʫʙʦʡ ʠ ʪʦʯʥʦʡ ʬʦʢʫʩʠʨʦʚʢʠ, ʧʨʦʠʟʚʝʜʠʪʝ ʥʘʩʪʨʦʡʢʫ ʥʘ 

ʨʝʟʢʦʩʪʴ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʠʤʤʝʨʩʠʦʥʥʳʤ ʦʙʲʝʢʪʠʚʦʤ ʧʦʪʨʝʙʫʝʪʩʷ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ. ʇʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʤʤʝʨʩʠʦʥʥʳʡ ʦʙʲʝʢʪʠʚ ʥʫʞʥʦ ʧʨʦʪʝʨʝʪʴ ʤʷʛʢʦʡ ʦʧʪʠʯʝʩʢʦʡ 

ʪʨʷʧʦʯʢʦʡ ʠʣʠ ʙʘʪʠʩʪʦʚʦʡ, ʩʣʝʛʢʘ ʩʤʦʯʝʥʥʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʞʠʜʢʦʩʪʴʶ ʜʣʷ ʯʠʩʪʢʠ ʦʧʪʠʢʠ. 

ɺʘʞʥʦ: ʣʶʙʳʝ ʜʨʫʛʠʝ ʚʠʜʳ ʦʙʲʝʢʪʠʚʦʚ ʧʨʦʪʠʨʘʪʴ ʥʝʣʴʟʷ! 

ʇʨʠʤʝʥʝʥʠʝ ʚʤʝʩʪʦ ʢʝʜʨʦʚʦʛʦ ʤʘʩʣʘ ʜʨʫʛʠʭ ʤʘʩʣʷʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʪ. ʢ., 

ʝʩʣʠ ʧʦʢʘʟʘʪʝʣʴ ʧʨʝʣʦʤʣʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤʦʡ ʠʤʤʝʨʩʠʠ (ʥʘʧʨʠʤʝʨ, ʚʘʟʝʣʠʥʦʚʦʛʦ ʤʘʩʣʘ ʩ 

ʧʦʢʘʟʘʪʝʣʝʤ 1,48162) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʢʝʜʨʦʚʦʛʦ ʤʘʩʣʘ (ʧʦʢʘʟʘʪʝʣʴ 1,515), 

http://microtome.info/documents/micropreparaty.html


 

 

 

 

ʚʦʟʤʦʞʥʦ ʩʥʠʞʝʥʠʝ ʢʦʥʪʨʘʩʪʘ, ʥʝʯʝʪʢʦʩʪʴ ʠʟʦʙʨʘʞʝʥʠʷ, ʫʤʝʥʴʰʝʥʠʝ ʨʘʟʨʝʰʘʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ. 

φȢφȢ ˡ̏̓̏̄̑́̉̉̕ ̃ ̋̏̒̏̍ ̏̒̃̆̆̎̉̉̚ ̉ ̓̆̍̎̏̍ ̐̏̌̆ 
 

ɼʣʷ ʦʙʲʝʤʥʳʭ ʧʨʝʧʘʨʘʪʦʚ (ʪʦʪʘʣʴʥʳʝ ʧʨʝʧʘʨʘʪʳ ʥʘʩʝʢʦʤʳʭ, ʚʦʜʦʨʦʩʣʝʡ ʠ ʜʨ.) ʠʥʪʝʨʝʩʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʚʝʱʝʥʠʝ, ʦʪʣʠʯʥʦʝ ʦʪ ʦʙʳʯʥʦʛʦ ʧʨʦʩʚʝʯʠʚʘʶʱʝʛʦ. ɼʣʷ ʨʝʛʫʣʠʨʦʚʢʠ ʦʩʚʝʱʝʥʠʷ ʚ 

ʤʠʢʨʦʩʢʦʧʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʜʝʥʩʦʨ ï ʧʦʚʦʨʦʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʦʪʚʝʨʩʪʠʷʤʠ ʨʘʟʥʦʛʦ ʜʠʘʤʝʪʨʘ 

ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ. ʀʩʧʦʣʴʟʫʷ ʩʧʝʮʠʘʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʢʦʥʜʝʥʩʦʨʘ, ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ ʭʘʨʘʢʪʝʨ 

ʦʩʚʝʱʝʥʠʷ ʧʨʝʧʘʨʘʪʘ, ʧʦʜʯʝʨʢʥʫʚ ʦʙʲʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ɺ ʪʘʙʣʠʮʝ ʩʨʘʚʥʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʩ ʦʩʚʝʱʝʥʠʝʤ ʨʘʟʥʳʭ ʪʠʧʦʚ. 

 

ˉ ʊʠʧ 

ʦʩʚʝʱʝʥʠʷ 

ʉʧʦʩʦʙ ʩʦʟʜʘʥʠʷ ɺʠʜ ʟʨʘʯʢʘ 

ʦʙʲʝʢʪʠʚʘ ʩ 

ʚʳʥʫʪʳʤ 

ʦʢʫʣʷʨʦʤ 

ʇʨʠʤʝʨ 

1 ʆʙʳʯʥʦʝ 

(ʧʨʦʩʚʝʯʠ-

ʚʘʶʱʝʝ) 

ʉʚʝʪ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʧʦʣʝ 

ʟʨʝʥʠʷ ʨʘʚʥʦʤʝʨʥʦ. 

 

 
2 ʂʦʩʦʝ  ʉʚʝʪ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ 

ʧʨʝʧʘʨʘʪ ʧʦʜ ʫʛʣʦʤ, ʪʘʢ ʢʘʢ 

ʢʦʥʜʝʥʩʦʨ ʟʘʢʨʳʚʘʝʪ ʯʘʩʪʴ 

ʦʪʚʝʨʩʪʠʷ. ʕʪʦʛʦ ʵʬʬʝʢʪʘ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʧʨʠʪʝʥʷʷ 

ʨʫʢʦʡ ʠʣʠ ʜʨʫʛʦʡ ʧʨʝʛʨʘʜʦʡ  

ʯʘʩʪʴ ʩʚʝʪʦʚʦʛʦ ʧʦʪʦʢʘ 

ʧʝʨʝʜ ʟʝʨʢʘʣʦʤ ʤʠʢʨʦʩʢʦʧʘ 

 

 
3 ʊʝʤʥʦʝ 

ʧʦʣʝ 

ʉʧʝʮʠʘʣʴʥʳʡ ʢʦʥʜʝʥʩʦʨ 

ʟʘʢʨʳʚʘʝʪ ʮʝʥʪʨʘʣʴʥʫʶ 

ʯʘʩʪʴ ʧʦʣʷ ʟʨʝʥʠʷ, ʪʘʢ ʯʪʦ 

ʩʚʝʪ ʧʨʦʭʦʜʠʪ ʩ ʢʨʘʝʚ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʨʝʥʠʨʦʚʢʝ 

ʪʘʢʦʛʦ ʵʬʬʝʢʪʘ ʪʘʢʞʝ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ, ʯʘʩʪʠʯʥʦ 

ʧʨʠʪʝʥʷʷ ʯʘʩʪʴ ʩʚʝʪʦʚʦʛʦ 

ʧʦʪʦʢʘ ʧʝʨʝʜ ʟʝʨʢʘʣʦʤ 

ʤʠʢʨʦʩʢʦʧʘ 

 

 

σȢ ˞̛̆̍̋́ 
 

ʌʦʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʥʘʩʪʨʦʝʥʥʦʛʦ ʥʘ ʨʝʟʢʦʩʪʴ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘ ʩ ʧʦʤʦʱʴʶ ʢʘʤʝʨʳ 

ʧʣʘʥʰʝʪʘ ʦʩʦʙʳʭ ʪʨʫʜʥʦʩʪʝʡ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʪʘʢ ʢʘʢ ʤʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢʦʥʪʨʦʣʠʨʫʝʤ ʪʦ, ʯʪʦ 

ʠʤʝʥʥʦ ʙʫʜʝʤ ʩʥʠʤʘʪʴ. ʅʘʩʪʨʦʡʢʠ ʢʘʤʝʨʳ ʧʣʘʥʰʝʪʘ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ ʪʠʧʘ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʦʝ 



 

 

 

 

ʚʳ ʠʩʧʦʣʴʟʫʝʪʝ; ʪʘʢ ʢʘʢ ʢʘʤʝʨʘ ʧʣʘʥʰʝʪʘ ʦʙʳʯʥʦ ʠʤʝʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʫʶ ʛʣʫʙʠʥʫ ʨʝʟʢʦʩʪʠ, 

ʜʘʞʝ ʧʨʠ ʥʘʩʪʨʦʡʢʘʭ ʢʘʤʝʨʳ ʧʦ ʫʤʦʣʯʘʥʠʶ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʧʦʣʥʝ ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ. 

 

 

 

 

 

ʇʣʘʥʰʝʪʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ ʤʠʢʨʦʩʢʦʧ: ʩʲʝʤʢʘ, ʬʦʪʦʛʨʘʬʠʷ, ʢʘʜʨ ʩ ʚʳʥʦʩʢʘʤʠ ʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ 

 

τȢ ˕̎̓̆̑̎̆̓-̜̑̆̒̔̑̒ 
 

ʃʝʢʮʠʷ ʧʦ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʶ ʜʣʷ ʩʪʫʜʝʥʪʦʚ: 

  http://fep.tti.sfedu.ru/russian/ehamt/learn/nano-biology/lek_2.pdf 

ʇʨʦʩʪʳʝ ʦʧʳʪʳ ʚ ʜʦʤʘʰʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ: 

 http://edu.altami.ru/research-index/ 

ʉʘʡʪʳ ʩ ʠʩʪʦʨʠʯʝʩʢʠʤʠ ʤʠʢʨʦʩʢʦʧʘʤʠ ʠ ʤʠʢʨʦʧʨʝʧʘʨʘʪʘʤʠ: 

 http://www.victorianmicroscopeslides.com/slides.htm,  

 http://steampunker.ru/blog/interior_design/5342.html,  

 http://bibliodyssey.blogspot.com/2008/08/early-microscopes.html,  

http://fep.tti.sfedu.ru/russian/ehamt/learn/nano-biology/lek_2.pdf
http://edu.altami.ru/research-index/
http://www.victorianmicroscopeslides.com/slides.htm
http://steampunker.ru/blog/interior_design/5342.html
http://bibliodyssey.blogspot.com/2008/08/early-microscopes.html


 

 

 

 

 http://marinni.livejournal.com/749561.html.  

ʂʥʠʛʘ ʈʦʙʝʨʪʘ ɻʫʢʘ (Robert Hooke) ʦ ʤʠʢʨʦʩʢʦʧʠʨʦʚʘʥʠʠ ñMicrographia: Some 

Physiological Descriptions of Minute Bodies Made by Magnifying Glasses with Observations and 

Inquiries Thereuponò ʜʦʩʪʫʧʥʘ ʧʦ ʵʪʦʡ ʩʩʳʣʢʝ:  

 http://www.gutenberg.org/files/15491/15491-h/15491-h.htm.  

ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʠʢʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʤʠʢʨʦʩʢʦʧʘ ɻʫʢʘ ʠʟ ʙʫʤʘʛʠ ʚ ʞʫʨʥʘʣʝ çScience in 

Schoolè, ˉ 22:  

 �1�H�N�W�D�U�L�R�V���7�V�D�J�O�L�R�W�L�V���%�X�L�O�G���\�R�X�U���R�Z�Q���P�L�F�U�R�V�F�R�S�H�����I�R�O�O�R�Z�L�Q�J���L�Q���5�R�E�H�U�W���+�R�R�N�H�¶�V���I�R�R�W�V�W�H�S�V 

(ʉʜʝʣʘʡ ʩʚʦʡ ʤʠʢʨʦʩʢʦʧ: ʧʦ ʩʣʝʜʘʤ ʈʦʙʝʨʪʘ ɻʫʢʘ) // Science in School, Issue 22, 

p.29-35,  http://www.scienceinschool.org/2012/issue22/microscope.  

http://marinni.livejournal.com/749561.html
http://www.gutenberg.org/files/15491/15491-h/15491-h.htm

