
ʄʆɼʋʃʔ 6. ʗɼɽʈʅʓɽ ʈɸʂɽʊʅʓɽ ɼɺʀɻɸʊɽʃʀ ʀ ɼʋ ʂɸ  

 

6.1 ʉʨʘʚʥʝʥʠʝ ʷʜʝʨʥʳʭ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ ʜʨʫʛʠʤʠ ʨʘʢʝʪʥʳʤʠ 

ʜʚʠʛʘʪʝʣʷʤʠ 

 

ʗʜʝʨʥʳʡ ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʠ(ʗʈɼ), ʢʘʢ ʠ ʜʨʫʛʠʝ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ, ʩʦʟʜʘʝʪ 

ʜʚʠʞʫʱʫʶ ʩʠʣʫ (ʪʷʛʫ) ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʠʩʪʝʯʝʥʠʷ ʠʟ ʥʝʛʦ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ 

ʚʝʱʝʩʪʚʘ - ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʢʦʪʦʨʦʝ ʟʘʧʘʩʘʝʪʩʷ ʥʘ ʙʦʨʪʫ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ. ʅʘʨʷʜʫ ʩ 

ʪʷʛʦʡ ʚʘʞʥʝʡʰʠʤ ʧʘʨʘʤʝʪʨʦʤ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʈɼ) ʷʚʣʷʝʪʩʷ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʫI , 

ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʪʷʛʠ ʢ ʤʘʩʩʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʨʘʩʭʦʜʫʝʤʦʡ ʚ ʝʜʠʥʠʮʫ 

ʚʨʝʤʝʥʠ. ʇʘʨʘʤʝʪʨ ʫI  ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʈɼ - ʯʝʤ ʦʥ ʙʦʣʴʰʝ, ʪʝʤ ʤʝʥʴʰʝ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʤʦʞʥʦ ʠʟʨʘʩʭʦʜʦʚʘʪʴ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʫʞʥʦʡ ʪʷʛʠ. ʆʥ ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ 

ʩʢʦʨʦʩʪʠ ʠ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʝʣʠʯʠʥʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ. ʇʦʩʣʝʜʥʝʝ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʪʷʛʘ ʈɼ ʦʙʫʩʣʦʚʣʝʥʘ ʠʤʝʥʥʦ ʨʝʘʢʮʠʝʡ 

ʠʩʪʝʢʘʶʱʝʡ ʩʪʨʫʠ. 

ʈʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʚ ʢʦʪʦʨʫʶ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʚʭʦʜʷʪ ʨʘʙʦʯʠʝ ʪʝʣʘ, ʙʘʢʠ ʜʣʷ ʠʭ ʭʨʘʥʝʥʠʷ, ʩʠʩʪʝʤʳ ʧʦʜʘʯʠ ʨʘʙʦʯʠʭ ʪʝʣ ʚ ʈɼ ʠ 

ʜʨʫʛʠʝ ʩʪʨʫʢʪʫʨʥʳʝ ʵʣʝʤʝʥʪʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʚʠʛʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʨʘʢʝʪʳ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ, ʧʠʣʦʪʠʨʫʝʤʦʛʦ ʢʦʨʘʙʣʷ). 

ʆʪʥʦʰʝʥʠʝ ʪʷʛʠ ʈɼ ʢ ʤʘʩʩʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘʟʳʚʘʝʪʩʷ 

ʪʷʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴʶ ʘʧʧʘʨʘʪʘ, ʠ, ʩʦʛʣʘʩʥʦ ʚʪʦʨʦʤʫ ʟʘʢʦʥʫ ʅʴʶʪʦʥʘ (maʈ= ),ʵʪʘ 

ʚʝʣʠʯʠʥʘ ʦʧʨʝʜʝʣʷʝʪ ʫʩʢʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʘʙʦʪʘʶʱʠʡ ʜʚʠʛʘʪʝʣʴ ʩʧʦʩʦʙʝʥ ʩʦʦʙʱʠʪʴ 

ʘʧʧʘʨʘʪʫ. ʄʘʩʩʘ ʥʝʢʦʪʦʨʳʭ ʪʠʧʦʚ ʈɼ ʠ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʤʦʞʝʪ ʚ ʮʝʣʦʤ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʦʩʭʦʜʠʪʴ ʪʷʛʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʦʣʝʪ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʦʟʤʦʞʝʥ 

ʣʠʰʴ ʧʦʩʣʝ ʝʛʦ ʚʳʚʦʜʘ ʚ ʢʦʩʤʦʩ, ʧʨʠʯʝʤ ʨʘʟʛʦʥ ʜʦ ʥʝʦʙʭʦʜʠʤʦʡ ʩʢʦʨʦʩʪʠ ʜʦʣʞʝʥ 

ʧʨʦʜʦʣʞʘʪɹ ʩʷ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ. ɺʳʚʦʜ ʞʝ ʘʧʧʘʨʘʪʘ ʩ ʪʘʢʦʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʦʡ ʚ 

ʢʦʩʤʦʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʜʨʫʛʠʭ ʪʠʧʦʚ ʈɼ. 

ʈʘʟʚʠʪʠʝ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ ʩʚʷʟʘʥʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ ʩʦʟʜʘʥʠʝʤ ʪʘʢʠʭ 

ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʳ ʙʦʣʴʰʦʡ ʪʷʛʦʚʦʦʨʫ-

ʞʝʥʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʵʢʦʥʦʤʠʯʥʦʩʪʴʶ. ʇʦʩʣʝʜʥʝʝ ʦʙʫʩʣʦʚʣʝʥʦ ʜʝʡʩʪʚʠʝʤ ʟʥʘʤʝʥʠʪʦʡ 

ʬʦʨʤʫʣʳ ʂ. ʕ. ʎʠʦʣʢʦʚʩʢʦʛʦ: ʫʢʢo IVMM /)/ln( = , ʛʜʝ oM ʠ 
ʢM - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘʯʘʣʴʥʘʷ ʠ ʢʦʥʝʯʥʘʷ ʤʘʩʩʳ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʘ 
ʢV  ð ʝʛʦ ʢʦʥʝʯʥʘʷ ʩʢʦʨʦʩʪʴ; 

ʧʨʠʯʝʤ 
ʢM  ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʤʘʩʩʫ ʢʘʢ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ, ʪʘʢ ʠ çʙʝʩʧʦʣʝʟʥʳʭè ʵʣʝʤʝʥʪʦʚ 

(ʦʪʨʘʙʦʪʘʚʰʝʡ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ ʨʘʢʝʪʳ ʠ ʪ. ʜ.). ɺ 

ʧʨʠʚʝʜʝʥʥʫʶ ʬʦʨʤʫʣʫ ʚʭʦʜʠʪ ʠ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʫI  - ʝʛʦ ʫʚʝʣʠʯʝʥʠʝ ʩʚʷʟʘʥʦ ʩ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 
ʢV  ʠʣʠ ʩ ʥʘʤʥʦʛʦ ʙʦʣʴʰʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʤʘʩʩʳ 

ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ, ʚʭʦʜʷʱʝʡ ʚ
ʢM . 

ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʈɼ ʧʘʨʘʤʝʪʨ ʫI ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʠʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʠʡ ʦʪ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ ʢʠʣʦʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ. ʉʪʦʣʴ 

ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʦʙʫʩʣʦʚʣʝʥ ʨʘʟʣʠʯʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʥʝʨʛʠʠ, ʨʘʩʭʦʜʫʝʤʦʡ ʚ ʨʘʟʥʳʭ 

ʈɼ ʜʣʷ ʨʘʟʛʦʥʘ ʝʜʠʥʠʮʳ ʤʘʩʩʳ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʉʦʙʩʪʚʝʥʥʦ ʵʪʘ ʵʥʝʨʛʠʷ, ʩʦʦʙʱʘʝʤʘʷ 

ʨʘʙʦʯʝʤʫ ʪʝʣʫ, ʠ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʠ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʢʦʩʤʦʥʘʚʪʠʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʭʠʤʠʯʝʩʢʠʭ ʈɼ, ʢʦʪʦʨʳʝ ʩʦʟʜʘʶʪ ʪʷʛʫ ʟʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ). ʀʟ ʵʪʠʭ ʈɼ ʥʘʠʙʦʣʴʰʠʤ ʫʜʝʣʴʥʳʤ ʠʤʧʫʣʴʩʦʤ ʦʙʣʘʜʘʶʪ 

ʞʠʜʢʦʩʪʥʳʝ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ (ɾʈɼ). ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʚʠʛʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ɾʈɼ 

ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʴʥʳʝ ʙʘʢʠ ʩ ʞʠʜʢʠʤʠ ʦʢʠʩʣʠʪʝʣʝʤ ʠ ʛʦʨʶʯʠʤ, çʪʷʛʦʚʳʡè ʘʛʨʝʛʘʪ - 

ʢʘʤʝʨʫ ʠ ʮʝʥʪʨʦʙʝʞʥʳʝ ʥʘʩʦʩʳ ʩ ʧʨʠʚʦʜʦʤ ʦʪ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʜʣʷ ʧʦʜʘʯʠ ʦʢʠʩʣʠʪʝʣʷ ʠ 

ʛʦʨʁʯʝʛʦ ʚ ʢʘʤʝʨʫ. ʇʦʩʣʝʜʥʷʷ ʩʦʩʪʦʠʪ ʠʟ ʢʘʤʝʨʳ ʩʛʦʨʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʦʢʠʩʣʠʪʝʣʴ ʠ 

ʛʦʨʶʯʝʝ ʩʛʦʨʘʶʪ ʧʨʠ ʚʳʩʦʢʦʤ ʜʘʚʣʝʥʠʠ (5,0é25,0 ʄʇʘ), ʦʙʨʘʟʫʷ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ 



ʛʘʟ, ʘ ʪʘʢʞʝ ʠʟ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ, ʛʜʝ ʛʘʟ ʨʘʩʰʠʨʷʝʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʜʦ ʜʝʩʷʪʳʭ 

ʠ ʩʦʪʳʭ ʜʦʣʝʡ ʘʪʤʦʩʬʝʨʳ (ʨʘʟʛʦʥʷʷʩʴ ʧʨʠ ʵʪʦʤ ʜʦ ʩʢʦʨʦʩʪʝʡ 2,5é4,4 ʢʤ/ʩ). 

ɼʚʠʛʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ɾʈɼ ʨʘʟʚʠʚʘʶʪ ʪʷʛʫ ʦʪ ʤʘʣʳʭ ʜʦʣʝʡ ʛʨʘʤʤ-ʩʠʣʳ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʪʦʥʥ-ʩʠʣr ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʘʤʳʭ ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ. ʆʜʥʘʢʦ ʧʨʝʜʝʣʴʥʦ ʚʦʟʤʦʞʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʪʝʥʮʠʘʣʴʥʦʡ 

ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ ʜʘʝʪ ʦʛʨʘʥʠʯʝʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʫʜʝʣʴʥʦʛʦ 

ʠʤʧʫʣʴʩʘ ɾʈɼ - ʦʢʦʣʦ 5 ʢʤ/ʩ, ʝʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʛʠʧʦʪʝʪʠʯʝʩʢʠʝ ʪʦʧʣʠʚʘ, ʩʦʜʝʨʞʘʱʠʝ 

ʣʠʙʦ ʩʚʦʙʦʜʥʳʝ ʘʪʦʤʳ ʠ ʨʘʜʠʢʘʣʳ, ʣʠʙʦ ʚʦʟʙʫʞʜʝʥʥʳʝ ʘʪʦʤʳ ʠ ʤʦʣʝʢʫʣʳ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʨʘʟʛʦʥʘ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʩ ʧʦʤʦʱʴʶ ɾʈɼ ʚʩʝ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʭʦʜʦʚʘʪʴ 

ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ ʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʙʦʣʴʰʠʝ ʝʤʢʦʩʪʠ ʜʣʷ ʝʛʦ 

ʨʘʟʤʝʱʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʭʦʜʠʪʩʷ ʫʩʣʦʞʥʷʪʴ ʢʦʥʩʪʨʫʢʮʠʶ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ 

(ʨʘʩʯʣʝʥʷʷ ʝʛʦ ʥʘ ʦʪʜʝʣʴʥʳʝ ʨʘʢʝʪʥʳʝ ʩʪʫʧʝʥʠ), ʚʚʦʜʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʙʦʯʠʝ 

ʩʠʩʪʝʤʳ ʠ ʪ. ʜ. ɺʩʝ ʵʪʦ ʜʝʣʘʝʪʩʷ çʚ ʫʱʝʨʙè ʤʘʩʩʝ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ, ʜʦʣʷ ʢʦʪʦʨʦʛʦ (ʚ ʦʙʱʝʡ 

ʤʘʩʩʝ ʘʧʧʘʨʘʪʘ) ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʩʣʦʞʥʝʥʠʝʤ ʧʨʦʛʨʘʤʤʳ ʢʦʩʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʛʨʘʥʠʯʝʥʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʈɼ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʭʠʤʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ, ʙʳʣʠ ʠʟʚʝʩʪʥʳ ʝʱʝ 

ʟʘʜʦʣʛʦ ʜʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʧʦʣʝʪʦʚ ʚ ʢʦʩʤʦʩ. ɺ ʩʚʷʟʠ ʩ 

ʵʪʠʤ ɺ. ʇ. ɻʣʫʰʢʦ ʚ 1928ð

1929 ʛʛ. ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʠʜʝʷ ʦ 

ʨʘʟʜʝʣʝʥʠʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʈɼ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʪʦʯʥʠʢʘ 

ʵʥʝʨʛʠʠ: ʨʘʙʦʯʝʝ ʪʝʣʦ 

ʧʨʝʜʣʘʛʘʣʦʩʴ ʫʩʢʦʨʷʪʴ, 

ʠʩʧʦʣʴʟʫʷ ʵʣʝʢʪʨʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 

ʙʣʘʛʦʜʘʨʷ ʧʦʜʚʦʜʫ ʙʦʣʴʰʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ ʢ ʤʘʣʦʡ 

ʤʘʩʩʝ ʚʝʱʝʩʪʚʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʷʭ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʩʦʪ ʢʠʣʦʤʝʪʨʦʚ ʚ 

ʩʝʢʫʥʜʫ. 

ɼʣʷ ʧʠʪʘʥʠʷ ʕʈɼ 

ʪʨʝʙʫʶʪʩʷ ʛʨʦʤʦʟʜʢʠʝ ʩʠʩʪʝʤʳ 

ʛʝʥʝʨʠʨʦʚʘʥʠʷ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʡ 

ʵʥʝʨʛʠʠ, ʠ ʧʦʵʪʦʤʫ ʕʈɼ ʚ 

ʧʨʠʥʮʠʧʝ ʷʚʣʷʶʪʩʷ ʣʠʰʴ 

ʜʚʠʛʘʪʝʣʷʤʠ ʤʘʣʦʡ ʪʷʛʠ, 

ʢʦʪʦʨʘʷ ʚ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʦʙʨʘʟʮʘʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ï ʩʦʪʝʥ 

ʛʨʘʤʤ-ʩʠʣr. ʊʘʢʞʝ ʤʘʣʘ ʠ 

ʪʛ̫ʦʚʦʦʨʫʞʝʥʥʦʩʪʴ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʕʈɼ, 

ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥʠ ʤʦʛʫʪ 

ʧʨʠʤʝʥʷʪʴʩʷ ʣʠʙʦ ʚ ʫʩʣʦʚʠʷʭ ʩʣʘʙʳʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ, ʣʠʙʦ ʧʦʩʣʝ ʚʳʚʦʜʘ ʘʧʧʘʨʘʪʘ 

ʥʘ ʦʨʙʠʪʫ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʟʛʦʥʝ, ʥʘʧʨʠʤʝʨ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʤʝʞʧʣʘʥʝʪʥʳʭ ʩʪʘʥʮʠʡ, 

ʈʠʩ. 6.1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʩ ʈɼ ʨʘʟʣʠʯʥʦʛʦ 

ʪʠʧʘ: 1 ïʭʠʤʠʯʝʩʢʠʝ ʈɼ; 2 -ʪʚʝʨʜʦʬʘʟʥʳʝ ʗʈɼ; 3 -ʛʘʟʦʬʘʟʥʳʝ 

ʗʈɼ; 4 - ʠʤʧʫʣʴʩʥʳʝ ʗʈɼ; 5 ï ʕʈɼ; 6 -ʪʝʨʤʦʷʜʝʨʥʳʝ ʈɼ; 7 -ʘʥʥʠ-

ʛʠʣʷʮʠʦʥʥʳʝ ʈɼ (ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʰʢʘʣʘ ð ʣʦʛʘʨʠʬʤʠʯʝʩʢʘʷ, 

ʚʝʨʪʠʢʘʣʴʥʘʷ ð ʧʝʨʝʤʝʥʥʘʷ, ʪ. ʝ. ʚ ʧʨʝʜʝʣʘʭ ʢʘʞʜʦʛʦ ʜʝʩʷʪʠ-

ʢʨʘʪʥʦʛʦ ʫʯʘʩʪʢʘ ʦʪʩʯʝʪ ʣʠʥʝʡʥʳʡ, ʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʜʨʫʛʦʤʫ 

ʫʯʘʩʪʢʫ ʤʘʩʰʪʘʙ ʠʟʦʙʨʘʞʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 10 ʨʘʟ) 



ʕʈɼ ʜʦʣʞʥʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʥʝʧʨʝʨʳʚʥʦ ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʤʝʩʷʮʝʚ (ʭʠʤʠʯʝʩʢʠʝ ʈɼ 

ʨʘʙʦʪʘʶʪ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ). 

ʉ ʫʯʝʪʦʤ ʚʩʝʛʦ ʵʪʦʛʦ ʕʈɼ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʧʦʣʝʪʘʭ, ʪʨʝʙʫʶʱʠʭ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʦʣʴʰʠʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʟʘʪʨʘʪ: ʥʘ ʩʧʫʪʥʠʢʘʭ ʩʚʷʟʠ ʩ ʨʘʙʦʯʠʤ ʨʝʩʫʨʩʦʤ 5-

10 ʣʝʪ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʦʨʙʠʪʳ, ʧʨʠ ʧʝʨʝʚʦʟʢʘʭ ʛʨʫʟʦʚ ʤʝʞʜʫ ʦʨʙʠʪʘʤʠ 

ɿʝʤʣʠ ʠ ʃʫʥʳ, ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʪʘʥʮʠʷʭ ʧʨʠ ʠʭ ʧʦʣʝʪʘʭ ʢ ʄʘʨʩʫ ʠ ʖʧʠʪʝʨʫ. ʆʙʣʘʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʕʈɼ ʦʙʫʩʣʦʚʣʠʚʘʝʪʩʷ ʦʙʱʠʤ ʧʨʘʚʠʣʦʤ, ʩʫʱʝʩʪʚʫʶʱʠʤ ʚ ʢʦʩʤʦʥʘʚʪʠʢʝ: 

ʜʚʠʛʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ʚʳʩʦʢʠʤ ʫʜʝʣʴʥʳʤ ʠʤʧʫʣʴʩʦʤ, ʥʦ ʧʨʠ ʥʠʟʢʦʡ 

ʪʷʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚʳʛʦʜʥʳ ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʪ ʈɼ 

ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʦʡ ʩʫʤʤʘʨʥʳʡ ʠʤʧʫʣʴʩ - ʧʨʦʠʟʚʝʜʝʥʠʝ ʦʩʨʝʜʥʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʪʷʛʠ (ʚ 

ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʦʣʝʪʘ) ʥʘ ʚʨʝʤʷ ʨʘʙʦʪʳ ʈɼ. 

ʀʟ ʨʠʩ. 6.1 ʚʠʜʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠʤʝʥʥʦ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ ʚʩʝʣʷʝʪ ʥʘʜʝʞʜʫ ʥʘ 

ʩʦʟʜʘʥʠʝ ʢʦʩʤʠʯʝʩʢʠʭ ʜʚʠʛʘʪʝʣʝʡ, ʩʦʯʝʪʘʶʱʠʭ ʚ ʩʝʙʝ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ 

ʭʠʤʠʯʝʩʢʠʭ ʈɼ. ʋʢʘʟʘʥʥʳʡ ʨʠʩʫʥʦʢ ʠʣʣʶʩʪʨʠʨʫʝʪ ʪʘʢʞʝ ʦʙʱʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ 

ʨʘʟʚʠʪʠʷ ʢʦʩʤʠʯʝʩʢʦʡ ʪʝʭʥʠʢʠ, ʩʦʩʪʦʷʱʫʶ ʚ ʪʦʤ, ʯʪʦ ʩ ʚʦʟʨʘʩʪʘʥʠʝʤ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ 

ʈɼ ʪʷʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʥʠʞʘʝʪʩʷ. ʇʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ 

ʦʙʲʝʢʪʠʚʥʦ ʩʫʱʝʩʪʚʫʶʱʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʩʣʦʞʥʝʥʠʶ ʠ ʫʪʷʞʝʣʝʥʠʶ ʈɼ ʠ ʚʩʝʡ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠ ʧʝʨʝʭʦʜʝ ʢ ʙʦʣʝʝ ʤʦʱʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʵʥʝʨʛʠʠ ʠ ʧʨʠ 

ʩʪʨʝʤʣʝʥʠʠ ʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. 

 

  



6.2 ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʷʜʝʨʥʳʭ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ  

 

ʗʜʝʨʥʳʝ ʨʘʢʝʪʥʳʝ ʜʚʠʛʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʩʚʦʝ ʥʘʟʚʘʥʠʝ ʙʣʘʛʦʜʘʨʷ ʪʦʤʫ, ʯʪʦ ʩʦʟʜʘʶʪ 

ʪʷʛʫ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ, ʪ. ʝ. ʵʥʝʨʛʠʠ, ʢʦʪʦʨʘʷ ʚʳʜʝʣʷʝʪʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ. ɺ ʦʙʱʝʤ ʩʤʳʩʣʝ ʧʦʜ ʵʪʠʤʠ ʨʝʘʢʮʠʷʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ 

ʣʶʙʳʝ ʠʟʤʝʥʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷʘʪʦʤʥʳʭ ʷʜʝʨ, ʘ ʪʘʢʞʝ ʧʨʝʚʨʘʱʝʥʠʷ ʦʜʥʠʭ 

ʷʜʝʨ ʚ ʜʨʫʛʠʝ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʩʪʨʦʡʢʦʡ ʩʪʨʫʢʪʫʨʳ ʷʜʝʨ ʠʣʠ ʠʟʤʝʥʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ 

ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ - ʥʫʢʣʦʥʦʚ. ʇʨʠʯʝʤ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ, ʢʘʢ 

ʠʟʚʝʩʪʥʦ, ʤʦʛʫʪ ʧʨʦʠʩʭʦʜʠʪʴ ʣʠʙʦ ʩʧʦʥʪʘʥʥʦ (ʪ. ʝ. ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ), ʣʠʙʦ ʚʳʟʳʚʘʪʴʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦ, ʥʘʧʨʠʤʝʨ ʧʨʠ ʙʦʤʙʘʨʜʠʨʦʚʢʝ ʦʜʥʠʭ ʷʜʝʨ ʜʨʫʛʠʤʠ (ʠʣʠ ʵʣʝʤʝʥʪʘʨʥʳʤʠ 

ʯʘʩʪʠʮʘʤʠ). 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʷʜʨʦ ʘʪʦʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʡ ʩʛʫʩʪʦʢ 

ʤʘʪʝʨʠʠ ʩ ʧʣʦʪʥʦʩʪʴʶ ʦʢʦʣʦ 10
14

 ʛ/ʩʤ
3
 , ʚ ʢʦʪʦʨʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʝʝ 99,9% ʤʘʩʩʳ 

ʘʪʦʤʘ. ʆʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʤʘʩʩʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʦʙʦʣʦʯʢʫ ʘʪʦʤʘ, ʦʙʨʘʟʦʚʘʥʥʫʶ ʦʪʨʠʮʘʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʤʠ ʵʣʝʢʪʨʦʥʘʤʠ;ʧʨʠʯʝʤ, ʝʩʣʠ ʘʪʦʤ çʫʚʝʣʠʯʠʪʴè ʜʦ ʨʘʟʤʝʨʘ ʜʦʤʘ, ʪʦ ʷʜʨʦ ʙʫʜʝʪ 

ʚʳʛʣʷʜʝʪʴ ʩ ʙʫʣʘʚʦʯʥʫʶ ʛʦʣʦʚʢʫ. ʉʘʤʦ ʷʜʨʦ ʩʦʩʪʦʠʪ ʠʟ ʯʘʩʪʠʮ ʜʚʫʭ ʪʠʧʦʚ: ʧʦʣʦʞʠʪʝʣʴʥʦ 

ʟʘʨʷʞʝʥʥʳʭ ʧʨʦʪʦʥʦʚ ʠ ʥʝ ʠʤʝʶʱʠʭ ʟʘʨʷʜʘ ʥʝʡʪʨʦʥʦʚ. ʆʙʝ ʵʪʠ ʵʣʝʤʝʥʪʘʨʥʳʝ ʯʘʩʪʠʮʳ 

ʠʤʝʶʪ ʧʦʯʪʠ ʨʘʚʥʫʶ ʤʘʩʩʫ (ʤʘʩʩʘ ʵʣʝʢʪʨʦʥʘ ʨʘʚʥʘ 0,91Ŀ10
-27

 ʛ, ʧʨʦʪʦʥ ʪʷʞʝʣʝʝ ʚ 1836 

ʨʘʟʘ, (ʝʛʦ ʤʘʩʩʘ - 1,67Ŀ10
-24

 ʛ), ʘ ʥʝʡʪʨʦʥ - ʪʷʞʝʣʝʝ ʚ 1839 ʨʘʟʘ) ʠ ʦʙʲʝʜʠʥʷʶʪʩʷ ʦʙʱʠʤ 

ʥʘʟʚʘʥʠʝʤ - çʥʫʢʣʦʥʳè. ʏʠʩʣʦ .ʧʨʦʪʦʥʦʚ ʚ ʷʜʨʝ ʘʪʦʤʘ, ʥʘʭʦʜʷʱʝʛʦʩʷ ʚ ʦʙʳʯʥʦʤ 

(ʥʝʠʦʥʠʟʦʚʘʥʥʦʤ) ʩʦʩʪʦʷʥʠʠ, ʩʦʚʧʘʜʘʝʪ ʩ ʯʠʩʣʦʤ ʵʣʝʢʪʨʦʥʦʚ, ʘ ʧʦʩʢʦʣʴʢʫ ʟʘʨʷʜʳ ʵʪʠʭ 

ʯʘʩʪʠʮ ʚ ʪʦʯʥʦʩʪʠ ʨʘʚʥʳ ʧʦ ʘʙʩʦʣʶʪʥʦʡ ʚʝʣʠʯʠʥʝ, ʪʦ ʧʦʵʪʦʤʫ ʘʪʦʤ ʚ ʮʝʣʦʤ ʦʢʘʟʳʚʘʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʳʤ. ʇʨʦʩʪʝʡʰʠʤ ʷʚʣʷʝʪʩʷ ʘʪʦʤ ʚʦʜʦʨʦʜʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʦʜʥʦʛʦ 

ʧʨʦʪʦʥʘ (ʷʜʨʦ) ʠ çʚʨʘʱʘʶʱʝʛʦʩʷè ʚʦʢʨʫʛ ʥʝʛʦ ʵʣʝʢʪʨʦʥʘ. 

ʇʨʠ ʟʘʧʠʩʠ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʳʯʥʦ ʦʢʦʣʦ ʝʛʦ ʦʙʦʟʥʘʯʝʥʠʷ ʜʘʶʪʩʷ ʜʚʘ ʯʠʩʣʘ 

- ʥʘʧʨʠʤʝʨ U238

92
. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʷʜʨʦ ʫʨʘʥʘ ʩʦʜʝʨʞʠʪ 238 ʥʫʢʣʦʥʦʚ 

(ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʤʘʩʩʦʚʦʝ ʯʠʩʣʦ ʵʣʝʤʝʥʪʘ), ʚʢʣʶʯʘʷ 92 ʧʨʦʪʦʥʘ (ʘ ʵʪʦ ʯʠʩʣʦ ʨʘʚʥʦ ʟʘʨʷʜʫ 

ʷʜʨʘ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʨʷʜʢʦʚʦʤʫ ʥʦʤʝʨʫ ʵʣʝʤʝʥʪʘ ʚ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ɼ. ʀ. 

ʄʝʥʜʝʣʝʝʚʘ). ʈʘʟʣʠʯʥʳʝ ʷʜʨʘ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʭʠʤʠʯʝʩʢʦʛʦ ʵʣʝʤʝʥʪʘ ʠʤʝʶʪ ʚʩʝʛʜʘ 

ʦʜʠʥʘʢʦʚʦʝ ʯʠʩʣʦ ʧʨʦʪʦʥʦʚ (ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʜʝʥʪʠʯʥʦʩʪʴ ʠʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ), ʥʦ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʢʦʣʠʯʝʩʪʚʦʤ 

ʥʝʡʪʨʦʥʦʚ, ʘ ʟʥʘʯʠʪ, ʠ ʤʘʩʩʦʚʳʤ ʯʠʩʣʦʤ. ʊʘʢʠʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ 

ʥʘʟʳʚʘʶʪ ʠʟʦʪʦʧʘʤʠ (ʥʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʝʪ ʠʟʦʪʦʧ ʫʨʘʥʘ U235

92
). ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʫʧʨʦʱʝʥʥʘʷ ʟʘʧʠʩʴ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: ʫʨʘʥ-238, ʫʨʘʥ-235 ʠ ʪ. ʜ. 

ʅʫʢʣʦʥʳ ʫʜʝʨʞʠʚʘʶʪʩʷ ʚ ʷʜʨʝ ʚʤʝʩʪʝ, ʙʣʘʛʦʜʘʨʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤ ʷʜʝʨʥʳʤ ʩʠʣʘʤ. 

ʕʪʠ ʩʠʣʳ ʧʦ ʩʚʦʝʡ ʚʝʣʠʯʠʥʝ ʧʨʠʤʝʨʥʦ ʚ 100 ʨʘʟ ʧʨʝʚʦʩʭʦʜʷʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʠʣʳ 

ʚʟʘʠʤʥʦʛʦ ʦʪʪʘʣʢʠʚʘʥʠʷ, ʜʝʡʩʪʚʫʶʱʠʝ, ʥʘʧʨʠʤʝʨ, ʤʝʞʜʫ ʧʨʦʪʦʥʘʤʠ ʷʜʨʘ, ʥʦ 

ʧʨʦʷʚʣʷʶʪʩʷ ʣʠʰʴ ʥʘ ʦʯʝʥʴ ʢʦʨʦʪʢʠʭ ʨʘʩʩʪʦʷʥʠʷʭ, ʩʨʘʚʥʠʤʳʭ ʩ ʨʘʟʤʝʨʘʤʠ ʷʜʨʘ (10
-

12
é10
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 ʩʤ). ʇʨʦʪʠʚʦʙʦʨʩʪʚʦ ʷʜʝʨʥʳʭ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʠʣ ʠ ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ 

ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʙʦʣʴʰʠʭ ʠ ʦʙʣʘʜʘʶʱʠʭ ʙʦʣʴʰʠʤ ʟʘʨʷʜʦʤ ʷʜʝʨ. ʊʘʢ, ʧʦʩʣʝʜʥʠʤ (ʚ 

ʪʘʙʣʠʮʝ ʄʝʥʜʝʣʝʝʚʘ) ʩʪʘʙʠʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʚʠʩʤʫʪ-209 ( ɺi209

85 ), ʟʘ ʢʦʪʦʨʳʤ (ʧʦ 

ʧʦʨʷʜʢʫ ʥʦʤʝʨʦʚ) ʩʣʝʜʫʶʪ ʥʝʫʩʪʦʡʯʠʚʳʝ, ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʘ ʧʦʩʣʝʜʥʠʤ ʠʟ ʥʠʭ ʚ 

ʧʨʠʨʦʜʝ ʚʩʪʨʝʯʘʝʪʩʷ ʫʨʘʥ-238; ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ ʩʪʘʙʠʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʣʫʯʘʶʪʩʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦ. 

ʕʪʠ ʠʟʦʪʦʧʳ, ʢʘʢ ʠ ʧʨʠʨʦʜʥʳʝ ʪʷʞʝʣʳʝ ʵʣʝʤʝʥʪʳ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʦ ʧʨʝʚʨʘʱʘʶʪʩʷ 

ʚ ʙʦʣʝʝ ʣʝʛʢʠʝ. ʕʪʦ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ (ʷʜʝʨ) 

ʠʩʭʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʠʩʧʫʩʢʘʶʪʩʷ ʘʣʴʬʘ-, ʙʝʪʘ- ʠ ʛʘʤʤʘ-çʣʫʯʠè. 

ʇʝʨʚʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʧʦʪʦʢ ʷʜʝʨ ʘʪʦʤʦʚ ʛʝʣʠʷ (He4

2 ), ʚʪʦʨʳʝ - ʦʙʳʯʥʳʭ 

ʵʣʝʢʪʨʦʥʦʚ, ʪʨʝʪʴʠ - ʢʚʘʥʪʦʚ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʩ ʜʣʠʥʦʡ ʚʦʣʥʳ 10
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 ʩʤ. 

ʆʙʨʘʟʫʶʱʠʝʩʷ ʧʦʩʣʝ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʙʦʣʝʝ ʣʝʛʢʠʝ ʵʣʝʤʝʥʪʳ ʧʨʝʚʨʘʱʘʶʪʩʷ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚ ʝʱʝ ʙʦʣʝʝ ʣʝʛʢʠʝ (ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʦʚʦʛʦ .ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ); ʵʪʦʪ 



ʧʨʦʮʝʩʩ ʧʨʝʢʨʘʱʘʝʪʩʷ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʚʩʝ ʠʩʭʦʜʥʦʝ ʚʝʱʝʩʪʚʦ ʧʨʝʚʨʘʪʠʪʩʷ ʚ 

ʩʪʘʙʠʣʴʥʳʡ ʵʣʝʤʝʥʪ (ʧʨʠ ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʨʘʩʧʘʜʝ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʤ ʷʚʣʷʝʪʩʷ 

ʩʚʠʥʝʮ). 

ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʚʝʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʝʨʠʦʜ 

ʧʦʣʫʨʘʩʧʘʜʘ - ʚʨʝʤʷ, ʟʘ ʢʦʪʦʨʦʝ ʨʘʩʧʘʜʘʝʪʩʷ ʧʦʣʦʚʠʥʘ ʢʦʣʠʯʝʩʪʚʘ ʠʩʭʦʜʥʦʛʦ ʚʝʱʝʩʪʚʘ 

ʠʣʠ, ʚʝʨʥʝʝ, ʧʦʣʦʚʠʥʘ ʠʟ ʯʠʩʣʘ ʠʤʝʚʰʠʭʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʷʜʝʨ. 

ʆʙʨʘʟʫʶʱʠʝʩʷ ʚ ʧʨʦʮʝʩʩʝ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʧʨʝʚʨʘʱʝʥʠʡ ʘʣʴʬʘ-, ʙʝʪʘ- ʠ ʛʘʤʤʘ-

çʣʫʯʠè ʨʘʩʧʨʦʩʪʨʘʥʷʶʪʩʷ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʩ ʦʛʨʦʤʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɽʩʣʠ ʧʨʠʜʘʪʴ ʠʤ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʩʚʦʝʦʙʨʘʟʥʘʷ ʨʝʘʢʪʠʚʥʘʷ ʩʪʨʫʷ, ʪ. ʝ. 

ʚʦʟʥʠʢʥʝʪ ʪʷʛʘ. ɸʧʧʘʨʘʪ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʘʢʦʤ ʧʨʠʥʮʠʧʝ ʜʚʠʞʝʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ 

ʨʘʜʠʦʠʟʦʪʦʧʥʳʤ (ʠʣʠ ʧʨʦʩʪʦ ʠʟʦʪʦʧʥʳʤ) çʧʘʨʫʩʦʤè ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʝʡʰʠʤ ʪʠʧʦʤ ʗʈɼ. 

ʀʩʧʦʣʴʟʫʶʱʝʝʩʷ ʚ ʵʪʦʤ ʗʈɼ ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʨʘʙʦʯʠʤ 

ʪʝʣʦʤ ʠ ʠʩʪʦʯʥʠʢʦʤ ʵʥʝʨʛʠʠ, ʧʨʠʯʝʤ ʪʷʛʘ ʗʈɼ ʩʦʟʜʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 

ʧʨʦʜʫʢʪʦʚ ʜʘʥʥʦʡ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ (ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ). 

ʇʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ ʤʦʞʥʦ ʟʘʪʦʨʤʦʟʠʪʴ ʚ ʤʘʩʩʝ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʝʱʝʩʪʚʘ, ʧʨʝʚʨʘʪʠʚ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʠʭ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʪʝʧʣʦʚʫʶ. ʕʪʦ ʪʝʧʣʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʥʘʛʨʝʚʘ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ ʠʣʠ ʜʨʫʛʦʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʘ ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʘʟ ʨʘʟʦʛʥʘʪʴ ʟʘʪʝʤ ʚ ʨʝʘʢʪʠʚʥʦʤ ʩʦʧʣʝ (ʢʘʢ ʚ ʦʙʳʯʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʷʭ). ʋʩʪʨʦʡʩʪʚʦ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʪʘʢʦʤ ʧʨʠʥʮʠʧʝ, ʪʘʢʞʝ 

ʦʪʥʦʩʷʪ ʢ ʗʈɼ ʠ ʥʘʟʳʚʘʶʪ ʪʝʧʣʦʚʳʤ ʨʘʜʠʦʠʟʦʪʦʧʥʳʤ ʠʣʠ ʧʨʦʩʪʦ ʨʘʜʠʦʠʟʦʪʦʧʥʳʤ 

(ʠʟʦʪʦʧʥʳʤ) ʈɼ. 

ʂʨʦʤʝ ʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ, ʚʳʩʚʦʙʦʞʜʘʝʤʦʡ ʧʨʠ ʨʘʜʠʦʘʢʪʠʚʥʦʤ ʨʘʩʧʘʜʝ, ʚ ʈɼ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʵʥʝʨʛʠʷ ʦʪ ʜʨʫʛʠʭ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʮʝʧʥʳʭ (ʪ. ʝ. 

ʩʘʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʭʩʷ) ʨʝʘʢʮʠʡ ʜʝʣʝʥʠʷ ʠ ʩʠʥʪʝʟʘ ʷʜʝʨ. ɺ ʩʣʫʯʘʝ ʨʝʘʢʮʠʡ ʜʝʣʝʥʠʷ 

ʪʷʞʝʣʦʝ ʷʜʨʦ ʩ ʤʘʩʩʦʚʳʤ ʯʠʩʣʦʤ ʩʚʳʰʝ 230 (ʥʘʧʨʠʤʝʨ, ʫʨʘʥ) ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʜʚʘ ʷʜʨʘ-

ʦʩʢʦʣʢʘ ʩ ʤʘʩʩʦʚʳʤʠ ʯʠʩʣʘʤʠ ʧʨʠʤʝʨʥʦ ʦʪ 70 ʜʦ 160. ʕʪʠ ʦʩʢʦʣʢʠ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ ʠʤ 

ʯʘʩʪʠʮʳ ʦʙʣʘʜʘʶʪ ʙʦʣʴʰʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʚ 

ʪʝʧʣʦʚʫʶ ʠ ʟʘʪʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʥʘʛʨʝʚʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʈʝʘʢʮʠʷ ʩʠʥʪʝʟʘ ʷʜʝʨ ʦʙʨʘʪʥʘ 

ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ - ʩʦʩʪʦʠʪ ʚ ʩʣʠʷʥʠʠ ʜʚʫʭ ʣʝʛʢʠʭ ʷʜʝʨ (ʥʘʧʨʠʤʝʨ, ʷʜʝʨ ʠʟʦʪʦʧʦʚ 

ʚʦʜʦʨʦʜʘ) ʚ ʦʜʥʦ ʙʦʣʝʝ ʪʷʞʝʣʦʝ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʷʜʨʦ ʛʝʣʠʷ). ɼʣʷ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʨʝʘʢʮʠʠ 

ʩʠʥʪʝʟʘ ʪʨʝʙʫʝʪʩʷ ʟʘʪʨʘʪʠʪʴ ʵʥʝʨʛʠʶ ʥʘ ʨʘʟʦʛʨʝʚ ʚʝʱʝʩʪʚʘ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳʧʦʨʷʜʢʘ 10
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ʂ ʠ ʙʦʣʝʝ (ʧʦʵʪʦʤʫ ʨʝʘʢʮʠʶ ʩʠʥʪʝʟʘ ʥʘʟʳʚʘʶʪ ʝʱʝ 

ʪʝʨʤʦʷʜʝʨʥʦʡ), ʦʜʥʘʢʦ ʵʪʠ ʟʘʪʨʘʪʳ ʤʥʦʛʦʢʨʘʪʥʦ ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ ʧʦʣʫʯʝʥʠʝʤ ʛʨʦʤʘʜʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʝʤʦʡ ʚ ʵʪʦʡ ʨʝʘʢʮʠʠ. 

ʗʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ ʠ ʩʠʥʪʝʟʘ ʧʦ ʚʝʣʠʯʠʥʝ ʵʥʝʨʛʠʠ ʧʨʝʚʦʩʭʦʜʷʪ ʭʠʤʠʯʝʩʢʠʝ 

ʨʝʘʢʮʠʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʤʠʣʣʠʦʥʳ ʠ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ ʨʘʟ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʵʥʝʨʛʠʷ ʭʠʤʠʯʝʩʢʦʡ ʩʚʷʟʠ ʘʪʦʤʦʚ ʚ ʤʦʣʝʢʫʣʘʭ ʚʦ ʤʥʦʛʦ ʨʘʟ ʤʝʥʴʰʝ 

ʵʥʝʨʛʠʠ ʷʜʝʨʥʦʡ ʩʚʷʟʠ ʥʫʢʣʦʥʦʚ ʚ ʷʜʨʝ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʈɼ ʜʘʞʝ ʤʘʣʦʡ ʜʦʣʠ ʨʘʩʧʦʣʘʛʘʝʤʦʡ ʷʜʝʨʥʦʡ 

ʵʥʝʨʛʠʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴʰʠʡ, ʯʝʤ ʧʨʠ ʧʦʣʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʣʶʙʦʛʦ ʪʦʧʣʠʚʘ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ 

ʠʟʦʪʦʧʥʳʭ ʗʈɼ, ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʥʝʨʛʠʠ ʨʝʘʢʮʠʡ ʜʝʣʝʥʠʷ 

ʠ ʩʠʥʪʝʟʘ ʷʜʝʨ ʜʣʷ ʩʦʟʜʘʥʠʷ ʪʷʛʠ. ʅʘʧʨʠʤʝʨ, ʠʟ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʚ ʧʨʦʩʪʝʡʰʝʤ 

ʩʣʫʯʘʝ ʤʦʛʫʪ ʚʳʙʨʘʩʳʚʘʪʴʩʷ ʷʜʝʨʥʳʝ ʟʘʨʷʜʳ (ʙʦʤʙʳ), ʚʟʨʳʚʘʝʤʳʝ ʥʘ ʥʝʢʦʪʦʨʦʤ 

ʨʘʩʩʪʦʷʥʠʠ. ʇʨʦʜʫʢʪʳ ʚʟʨʳʚʘ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʜʥʠʱʝ ʘʧʧʘʨʘʪʘ, ʜʦʣʞʥʳ ʩʦʦʙʱʠʪʴ ʜʚʠ-

ʞʫʱʠʡ ʠʤʧʫʣʴʩ, ʠ ʧʦʵʪʦʤʫ ʗʈɼ ʪʘʢʦʡ ʩʭʝʤʳ ʧʦʣʫʯʠʣʠ ʥʘʟʚʘʥʠʝ ʠʤʧʫʣʴʩʥʳʭ ʠʣʠ 

ʧʫʣʴʩʠʨʫʶʱʠʭ. 

ɺ ʩʪʨʫʢʪʫʨʝ ʗʈɼ ʤʦʞʥʦ ʪʘʢʞʝ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʨʝʘʢʪʦʨ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʣʘ ʙʳ 

ʫʧʨʘʚʣʷʝʤʘʷ ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ, ʘ ʚʳʜʝʣʷʶʱʝʝʩʷ ʧʨʠ ʵʪʦʤ ʪʝʧʣʦ ʥʘʛʨʝʚʘʣʦ ʨʘʙʦʯʝʝ ʪʝʣʦ 

(ʥʘʧʨʠʤʝʨ, ʞʠʜʢʠʡ ʚʦʜʦʨʦʜ, ʧʦʩʪʫʧʘʶʱʠʡ ʠʟ ʙʘʢʘ). ʆʙʨʘʟʫʶʱʠʡʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʘʟ ʠʩʪʝʢʘʣ ʙʳ ʯʝʨʝʟ ʦʙʳʯʥʦʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ, ʩʦʟʜʘʚʘʷ ʪʷʛʫ. 

ʅʘʧʦʤʥʠʤ, ʯʪʦ ʷʜʝʨʥʳʝ ʨʝʘʢʪʦʨʳ ʩ ʫʧʨʘʚʣʷʝʤʦʡ ʨʝʘʢʮʠʝʡ ʜʝʣʝʥʠʷ ʫʞʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 



ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʘ ʪʝʨʤʦʷʜʝʨʥʳʝ ʨʝʘʢʪʦʨʳ ʧʦʷʚʷʪʩʷ, ʚʝʨʦʷʪʥʦ, ʚ ʙʣʠʞʘʡʰʝʤ 

ʙʫʜʫʱʝʤ. 

ʄʳ ʨʘʩʩʤʦʪʨʝʣʠ ʚʩʝ ʦʩʥʦʚʥʳʝ ʪʠʧʳ ʗʈɼ, ʩʦʟʜʘʥʠʝ ʢʦʪʦʨʳʭ ʧʦ ʩʠʣʘʤ ʥʘʫʢʝ ʠ 

ʪʝʭʥʠʢʝ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ ʠʣʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʨʘʥʠ ʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ. ʄʦʛʫʪ ʙʳʪʴ, ʢʦʥʝʯʥʦ, 

ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʪʠʧʳ ʗʈɼ, ʘ ʚʥʫʪʨʠ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ 

ʗʈɼ, ʯʪʦ ʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 6.1.1. 

 

 
ʈʠʩ. 6.2. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʜ̫ʝʨʥʳʭ ʨʘʢʝʪʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

 

ʆʜʠʥ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʟʜʝʩʴ ʜʚʠʛʘʪʝʣʝʡ -ʘʥʥʠʛʠʣʷʮʠʦʥʥʳʡ- ʥʝ ʫʧʦʤʠʥʘʣʩʷ ʥʘʤʠ 

ʨʘʥʝʝ. ɸʥʥʠʛʠʣʷʮʠʦʥʥʳʡ ʗʈɼ ʦʩʥʦʚʘʥ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʧʨʠʥʮʠʧʝ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ 

ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ ʚʳʨʘʞʝʥ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʦʡ ʕʡʥʰʪʝʡʥʘ 2mcE= . ʉʦʛʣʘʩʥʦ 

ʵʪʦʡ ʬʦʨʤʫʣʝ, ʣʶʙʦʝ ʧʦʢʦʷʱʝʝʩʷ ʪʝʣʦ ʩ ʤʘʩʩʦʡ m  (ʤʘʩʩʘ ʧʦʢʦʷ, ʩʦʙʩʪʚʝʥʥʘʷ ʤʘʩʩʘ) 

ʦʙʣʘʜʘʝʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʩʢʨʳʪʦʡ ʵʥʝʨʛʠʝʡɽ (ʵʥʝʨʛʠʷ ʧʦʢʦʷ), ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ m  ʠ ʢʚʘʜʨʘʪʫ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ (ʚ ʚʘʢʫʫʤʝ) ʩ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʘʩʩʳ 

ʘʪʦʤʥʳʭ ʷʜʝʨ ʠ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʤʦʞʥʦ ʚʳʨʘʞʘʪʴ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʝʜʠʥʠʮʘʭ: ʤʘʩʩʘ 

ʧʦʢʦʷʱʝʛʦʩʷ ʵʣʝʢʪʨʦʥʘ ʨʘʚʥʘ 0,511, ʧʨʦʪʦʥʘ -938,2, ʥʝʡʪʨʦʥʘ - 939,5 ʄʵɺ; ʦʜʥʘ ʘʪʦʤʥʘʷ 

ʝʜʠʥʠʮʘ ʤʘʩʩʳ ʵʢʚʠʚʘʣʝʥʪʥʘ 931,4 ʄʵɺ (1 ʄʵɺ = 1,6Ŀ10
-13

 ɼʞ=0,445Ŀ10
-19
ʢɺʪĿʯ). 

ʂʘʢ ʧʨʠ ʜʝʣʝʥʠʠ, ʪʘʢ ʠ ʧʨʠ ʩʠʥʪʝʟʝ ʷʜʝʨ ʩʫʤʤʘʨʥʘʷ ʤʘʩʩʘ ʧʦʢʦʷ ʜʣʷ ʯʘʩʪʠʮ - 

ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ-ʦʢʘʟʳʚʘʝʪʩʷ ʤʝʥʴʰʝ, ʯʝʤ ʜʣʷ ʯʘʩʪʠʮ, ʚʩʪʫʧʘʶʱʠʭ ʚ ʨʝʘʢʮʠʶ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʘʟʥʠʮʘ, ʥʘʟʳʚʘʝʤʘʷ ʜʝʬʝʢʪʦʤ ʤʘʩʩʳ, ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʵʥʝʨʛʠʠ, 

ʚʳʜʝʣʷʝʤʦʡ ʚ ʷʜʝʨʥʳʭ ʨʝʘʢʮʠʷʭ. ʊʘʢ, ʧʨʠ ʷʜʝʨʥʦʤ ʜʝʣʝʥʠʠ ʚʳʩʚʦʙʦʞʜʘʝʪʩʷ0,1% ʵʥʝʨʛʠʠ 

ʧʦʢʦʷ ʚʝʱʝʩʪʚʘ, ʘ ʧʨʠ ʩʠʥʪʝʟʝ - 1%. 

ɼʣʷ ʚʳʭʦʜʘ ʚʩʝʡ ʵʥʝʨʛʠʠ ʧʦʢʦʷ ʥʝʦʙʭʦʜʠʤʦ ʤʘʩʩʫ ʨʝʘʛʠʨʫʶʱʝʛʦ ʚʝʱʝʩʪʚʘ 

ʧʨʝʚʨʘʪʠʪʴ ʧʦʣʥʦʩʪʴʶ ʚ ʯʘʩʪʠʮʳ, ʥʝ ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʦʡ ʤʘʩʩʳ (ʧʦʢʦʷ). ʊʘʢʦʝ 

ʧʨʝʚʨʘʱʝʥʠʝ ʢʘʢ ʨʘʟ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʨʝʘʢʮʠʷʭ ʘʥʥʠʛʠʣʷʮʠʠ (çʫʥʠʯʪʦʞʝʥʠʷè) ʚʝʱʝʩʪʚʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʯʘʩʪʠʮʳ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩʦ ʩʚʦʠʤʠ çʜʚʦʡʥʠʢʘʤʠ ʠʟ ʘʥʪʠʤʠʨʘè - 

ʘʥʪʠʯʘʩʪʠʮʘʤʠ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʦʡ ʞʝ ʤʘʩʩʦʡ, ʥʦ ʠʤʝʶʪ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ 

ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ ʠʣʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ (ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ) ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ. 



ʅʘʠʙʦʣʴʰʝʡ ʵʥʝʨʛʠʝʡ ʦʙʣʘʜʘʝʪ ʨʝʘʢʮʠʷ ʘʥʥʠʛʠʣʷʮʠʠ ʵʣʝʢʪʨʦʥʘ ʩʦ ʩʚʦʝʡ ʘʥʪʠʯʘʩʪʠʮʝʡ - 

ʧʦʟʠʪʨʦʥʦʤ, ʢʦʛʜʘ ʚʩʝ ʨʝʘʛʠʨʫʶʱʝʝ ʚʝʱʝʩʪʚʦ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʢʚʘʥʪʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʩ ʩʫʤʤʘʨʥʦʡ ʵʥʝʨʛʠʝʡ 1,02 ʄʵɺ. ʕʪʠ ʢʚʘʥʪʳ, ʥʘʟʳʚʘʝʤʳʝ ʬʦʪʦʥʘʤʠ, ʥʝ ʠʤʝʶʪ 

ʤʘʩʩʳ ʧʦʢʦʷ (ʪ. ʝ. ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʧʨʦʩʪʦ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ, ʧʨʠʦʙʨʝʪʘʷ ʧʨʠ 

ʨʦʞʜʝʥʠʠ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ). ɽʩʣʠ ʬʦʪʦʥʳ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʥʠʛʠʣʷʮʠʠ, 

ʟʘʩʪʘʚʠʪʴ ʜʚʠʛʘʪʴʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʦ ʧʦʣʫʯʠʪʩʷ ʘʥʥʠʛʠʣʷʮʠʦʥʥʳʡ 

ʬʦʪʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʩʦʟʜʘʶʱʠʡ ʪʷʛʫ ʧʦʜʦʙʥʦ ʨʘʜʠʦʠʟʦʪʦʧʥʦʤʫ çʧʘʨʫʩʫè (ʟʘ ʩʯʝʪ 

ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠʩʧʫʩʢʘʝʤʳʭ ʯʘʩʪʠʮ). 

ʆʜʥʘʢʦ ʘʥʥʠʛʠʣʷʮʠʷ ʵʣʝʢʪʨʦʥʥʦ-ʧʦʟʠʪʨʦʥʥʦʡ ʧʘʨʳ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʷʚʣʷʝʪʩʷ 

ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʝʡ, ʧʦʩʢʦʣʴʢʫ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʯʘʩʪʠʮʳ ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ ʷʜʨʘʤ. ʅʦ ʚ ʪʦ 

ʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʷʜʨʦ ʦʙʳʯʥʦʛʦ ʘʪʦʤʘ ʩʦʝʜʠʥʠʪʴ ʩ ʷʜʨʦʤ ʘʥʪʠʘʪʦʤʘ, ʪʦ ʦʥʠ ʪʦʞʝ ʙʫʜʫʪ 

ʘʥʥʠʛʠʣʠʨʦʚʘʪʴ (ʧʨʠ ʵʪʦʤ ʥʘʨʷʜʫ ʩ ʬʦʪʦʥʘʤʠ ʦʙʨʘʟʫʶʪʩʷ ʠ ʜʨʫʛʠʝ ʯʘʩʪʠʮʳ). ɸ ʩʦʛʣʘʩʥʦ 

ʧʨʠʚʝʜʝʥʥʦʤʫ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʶ, ʵʪʘ ʨʝʘʢʮʠʷ ʘʥʥʠʛʠʣʷʮʠʠ ʷʚʣʷʝʪʩʷ ʷʜʝʨʥʦʡ, ʠ ʧʦʵʪʦʤʫ 

ʤʳ ʙʫʜʝʤ ʦʪʥʦʩʠʪʴ ʢ ʗʈɼ ʠ ʥʝʢʦʪʦʨʳʝ ʘʥʥʠʛʠʣʷʮʠʦʥʥʳʝ (ʬʦʪʦʥʥʳʝ) ʜʚʠʛʘʪʝʣʠ. 

ʇʝʨʝʡʜʝʤ ʪʝʧʝʨʴ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʦʙʩʫʞʜʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʪʠʧʦʚ ʗʈɼ, ʫʜʝʣʷʷ 

ʠʤ ʚʥʠʤʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʚ 

ʦʙʦʟʨʠʤʦʤ ʙʫʜʫʱʝʤ. ʅʘʯʥʝʤ ʩ ʗʈɼ, ʩʦʜʝʨʞʘʱʠʭ ʨʝʘʢʪʦʨʳ ʜʝʣʝʥʠʷ. 

 

  



6.3ʆʙʱʝʝ ʫʩʪʨʦʡʩʪʚʦ ʠ ʬʠʟʠʯʝʩʢʘʷ ʩʫʱʥʦʩʪʴ ʗʈɼ ʩ ʨʝʘʢʪʦʨʦʤ ʜʝʣʝʥʠʷ 

 

ʗʈɼ ʩ ʨʝʘʢʪʦʨʦʤ ʜʝʣʝʥʠʷʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʨʝʘʢʪʦʨʘ, 

ʧʦʜʦʙʥʦʛʦ ʪʝʤ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠʣʠ ʥʘ ʥʘʜʚʦʜʥʳʭ ʠ 

ʧʦʜʚʦʜʥʳʭ ʩʫʜʘʭ, ʩ ʞʠʜʢʦʩʪʥʳʤ ʨʘʢʝʪʥʳʤ ʜʚʠʛʘʪʝʣʝʤ. ɺ ʗʈɼ ʨʝʘʢʪʦʨ ʚʳʧʦʣʥʷʝʪ ʪʫ ʞʝ 

ʬʫʥʢʮʠʶ, ʯʪʦ ʠ ʢʘʤʝʨʘ ʩʛʦʨʘʥʠʷ ʚ ɾʈɼ, ʘ ʠʤʝʥʥʦ - ʩʣʫʞʠʪ ʜʣʷ ʦʙʨʘʱʝʥʠʷ ʠʩʭʦʜʥʦʛʦ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʡ ʛʘʟ. 

ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ɾʈɼ, ʵʪʦʪ ʛʘʟ ʨʘʟʛʦʥʷʝʪʩʷ 

ʟʘʪʝʤ ʚ ʨʝʘʢʪʠʚʥʦʤ ʩʦʧʣʝ, ʩʦʟʜʘʚʘʷ ʪʷʛʫ. 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ɾʈɼ ʠʩʭʦʜʥʦʝ ʨʘʙʦʯʝʝ 

ʪʝʣʦ ʗʈɼ ʭʨʘʥʠʪʩʷ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʙʘʢʝ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʝʛʦ ʧʦʜʘʯʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ 

ʘʛʨʝʛʘʪʘ. ɻʘʟ ʜʣʷ ʚʨʘʱʝʥʠʷ ʵʪʦʛʦ ʘʛʨʝʛʘʪʘ, 

ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʪʫʨʙʠʥʳ ʠ ʥʘʩʦʩʘ, ʤʦʞʝʪ 

ʚʳʨʘʙʘʪʳʚʘʪʴʩʷ ʚ ʩʘʤʦʤ ʨʝʘʢʪʦʨʝ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʩ ʗʈɼ, ʩʦʜʝʨʞʘʱʠʤ ʨʝʘʢʪʦʨ 

ʜʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6.3. ʄʳ 

ʚʝʨʥʝʤʩʷ ʢ ʵʪʦʡ ʩʭʝʤʝ ʧʨʠ ʦʙʩʫʞʜʝʥʠʠ 

ʚʦʧʨʦʩʘ ʦʙ ʫʧʨʘʚʣʝʥʠʠ ʨʘʙʦʪʦʡ ʗʈɼ, ʘ ʧʦʢʘ 

ʦʩʪʘʥʦʚʠʤʩʷ ʧʦʜʨʦʙʥʝʝ ʥʘ ʧʨʠʥʮʠʧʝ ʨʘʙʦʪʳ 

ʦʩʥʦʚʥʦʛʦ ʵʣʝʤʝʥʪʘʗʈɼ - ʝʛʦ ʷʜʝʨʥʦʛʦ 

ʨʝʘʢʪʦʨʘ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ ʚ ʢʦʪʦʨʦʤ 

ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʫʧʨʘʚʣʷʝʤʦʡ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɺʦ-ʧʝʨʚʳʭ, ʩʧʦʥʪʘʥʥʳʤ ʜʝʣʝʥʠʝʤ ʘʪʦʤʥʳʭ 

ʷʜʝʨ ʥʝʢʦʪʦʨʳʭ ʪʷʞʝʣʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʷʜʨʦ ʨʘʟʨʳʚʘʝʪʩʷ ʥʘ ʜʚʝ ʯʘʩʪʠ-

ʦʩʢʦʣʢʘ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʠʩʧʫʩʢʘʥʠʝʤ ʜʚʫʭ-

ʪʨʝʭ ʥʝʡʪʨʦʥʦʚ. ʕʪʦ ʷʚʣʝʥʠʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʦ: ʥʘʧʨʠʤʝʨ, ʚ 1 ʛ ʫʨʘʥʘ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝ ʙʦʣʝʝ 20 ʷʜʝʨʥʳʭ ʜʝʣʝʥʠʡ ʚ 1 

ʯ. ɺʦ-ʚʪʦʨʳʭ, ʦʩʫʱʝʩʪʚʠʤʦʩʪʴ ʮʝʧʥʦʡ 

ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʪʝʤ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʩʦʩʝʜʥʠʝ ʷʜʨʘ ʚʝʱʝʩʪʚʘ, 

ʧʦʛʣʦʱʘʷ ʩʚʦʙʦʜʥʳʝ ʥʝʡʪʨʦʥʳ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʪʘʢʞʝ ʤʦʛʫʪ ʜʝʣʠʪʴʩʷ. ɽʩʣʠ ʵʪʦ 

ʫʩʣʦʚʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʩʣʝ ʢʘʞʜʦʛʦ ʜʝʣʝʥʠʷ, 

ʪʦ ʷʜʝʨʥʘʷ ʨʝʘʢʮʠʷ, ʦʜʥʘʞʜʳ ʥʘʯʘʚʰʠʩʴ, 

ʩʪʘʥʦʚʠʪʩʷ ʮʝʧʥʦʡ - ʧʨʦʜʦʣʞʘʝʪ ʩʘʤʘ ʩʝʙʷ 

ʧʦʜʜʝʨʞʠʚʘʪʴ. 

ʉʢʦʨʦʩʪʴ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʨʘʟʤʥʦʞʝʥʠʷ ʥʝʡʪʨʦʥʦʚ k- 

ʚʝʣʠʯʠʥʦʡ, ʨʘʚʥʦʡ ʦʪʥʦʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚ 

ʥʝʡʪʨʦʥʦʚ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠ ʧʨʝʜʰʝʩʪʚʫʶʱʝʛʦ 

çʧʦʢʦʣʝʥʠʡè. ʉʪʘʮʠʦʥʘʨʥʦʝ ʧʨʦʪʝʢʘʥʠʝ 

ʨʝʘʢʮʠʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʨʠ k=l - ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʥʝʡʪʨʦʥʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʛʣʦʱʘʶʪʩʷ ʚʝʱʝʩʪʚʦʤ (ʥʝ ʧʨʦʠʟʚʦʜʷ ʜʝʣʝʥʠʷ), ʠ ʥʝʡʪʨʦʥʦʚ, ʚʳʣʝʪʘʶʱʠʭ ʠʟ ʚʝʱʝʩʪʚʘ 

ʈʠʩ. 6.3. ɼʚʠʛʘʪʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ ʩ ʗʈɼ: 1 ï 

ʪʫʨʙʠʥʘ; 2 - ʚʳʭʣʦʧʥʦʡ ʧʘʪʨʫʙʦʢ; 3 - ʢʦʤʘʥʜʥʳʡ 

ʙʣʦʢ; 4 - ʨʝʛʫʣʷʪʦʨ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʪʫʨʙʠʥʳ; 5 - 

ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʡ; 6 - ʜʘʪʯʠʢ ʜʘʚʣʝʥʠʷ ʛʘʟʘ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʨʝʘʢʪʦʨʘ; 7 - ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ; 8 -

ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ; 9 - ʢʦʣʣʝʢʪʦʨ ʦʪʙʦʨʘ ʛʘʟʘ ʥʘ 

ʧʨʠʚʦʜ ʪʫʨʙʠʥʳ; 10 - ʨʝʛʫʣʷʪʦʨ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ 

ʜʣʷ ʪʫʨʙʠʥʳ; 11 - ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʢʪʦʨʦʤ; 

12 - ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʳ ʛʘʟʘ ʥʘ ʚʳʭʦʜʝ ʠʟ 

ʨʝʘʢʪʦʨʘ; 13 - ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ 

ʨʝʘʢʪʦʨʘ; 14 - ʛʣʘʚʥʳʡ ʢʣʘʧʘʥ ʨʘʙʦʯʝʛʦ ʪʝʣʘ; 15 ï 

ʥʘʩʦʩ; 16 -ʨʘʜʠʘʮʠʦʥʥʳʡ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ; 17 - ʙʘʢ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ  



ʥʘʨʫʞʫ, ʥʘ ʝʜʠʥʠʮʫ ʤʝʥʴʰʝ ʯʠʩʣʘ ʚʥʦʚʴ ʦʙʨʘʟʫʶʱʠʭʩʷ. ʇʨʠ k< 1 ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʣʠʙʦ 

ʚʦʦʙʱʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʣʠʙʦ ʪʫʪ ʞʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʀ, ʥʘʦʙʦʨʦʪ, ʫʞʝ ʧʨʠ k = 1,01 ʩʢʦʨʦʩʪʴ 

ʧʨʦʪʝʢʘʥʠʷ ʨʝʘʢʮʠʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘʩʪʦʣʴʢʦ, ʯʪʦ ʨʝʘʢʪʦʨ ʤʛʥʦʚʝʥʥʦ ʨʘʟʨʫʰʘʝʪʩʷ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʨʝʤ ʫʢʘʟʘʥʥʳʤ ʩʣʫʯʘʷʤ ʨʝʘʢʪʦʨ ʥʘʟʳʚʘʶʪ ʢʨʠʪʠʯʝʩʢʠʤ, 

ʧʦʜʢʨʠʪʠʯʝʩʢʠʤ ʠ ʥʘʜʢʨʠʪʠʯʝʩʢʠʤ. ɺʝʣʠʯʠʥʦʡ k ʤʦʞʥʦ ʫʧʨʘʚʣʷʪʴ ʧʫʪʝʤ ʚʚʦʜʘ ʚ 

ʘʢʪʠʚʥʫʶ ʟʦʥʫ (ʪ. ʝ. ʚ ʟʦʥʫ ʨʘʟʤʝʱʝʥʠʷ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ) ʩʧʝʮʠʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, 

ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʶʱʠʭ ʥʝʡʪʨʦʥʳ, ʠʣʠ ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ. 

ʋʩʣʦʚʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʣʠʰʴ ʪʦʛʜʘ, ʢʦʛʜʘ ʨʘʟʤʝʨʳ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʤʘʩʩʘ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ ʧʨʝʚʳʰʘʶʪ ʥʝʢʦʪʦʨʳʝ ʟʥʘʯʝʥʠʷ, ʥʘʟʳʚʘʝʤʳʝ 

ʢʨʠʪʠʯʝʩʢʠʤʠ. ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʢʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʩʚʷʟʘʥʦ ʩ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ 

ʯʠʩʣʦ ʷʜʝʨ, ʧʨʝʪʝʨʧʝʚʘʶʱʠʭ ʜʝʣʝʥʠʝ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʦʙʲʝʤʫ ʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʘ ʫʪʝʯʢʘ 

ʥʝʡʪʨʦʥʦʚ ʠʟ ʟʦʥʳ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʧʣʦʱʘʜʠ ʝʝ ʧʦʚʝʨʭʥʦʩʪʠ. ʂʨʠʪʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ 

ʢʨʠʪʠʯʝʩʢʫʶ ʤʘʩʩʫ (ʝʝ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ ʟʘʛʨʫʟʢʦʡ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠʣʠ ʟʘʛʨʫʟʢʦʡ 

ʨʝʘʢʪʦʨʘ) ʤʦʞʥʦ ʫʤʝʥʴʰʠʪʴ, ʦʢʨʫʞʠʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ ʚʝʱʝʩʪʚʦʤ-ʦʪʨʘʞʘʪʝʣʝʤ, 

ʚʦʟʚʨʘʱʘʶʱʠʤ ʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ ʚʳʣʝʪʘʶʱʠʝ ʠʟ ʥʝʝ ʥʝʡʪʨʦʥʳ. 

ʀʟ ʚʩʝʭ ʧʨʠʨʦʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʫʨʘʥ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʜʝʣʝʥʠʷ. ɺʩʪʨʝʯʘʶʱʠʡʩʷ ʚ ʧʨʠʨʦʜʝ ʫʨʘʥ ʩʦʩʪʦʠʪ ʠʟ ʩʤʝʩʠ 

ʪʨʝʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʠʟʦʪʦʧʦʚ: 99,27% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʫʨʘʥ-238, 0,72% -ʥʘ ʫʨʘʥ-235 ʠ 

0,006% - ʥʘ ʫʨʘʥ-234. ʇʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ ʵʪʠʭ ʠʟʦʪʦʧʦʚ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 4,5 

ʤʣʨʜ., 710 ʤʣʥ. ʠ 250 ʪʳʩ. ʣʝʪ. ʗʜʨʘ ʫʨʘʥʘ-238 ʩʧʦʩʦʙʥʳ ʜʝʣʠʪʴʩʷ ʣʠʰʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʥʝʡʪʨʦʥʦʚ ʩ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʙʦʣʝʝ 1 ʄʵɺ - ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ. 

ʆʥʠ ʩʦʩʪʘʚʣʷʶʪ ʧʨʠʤʝʨʥʦ 60% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʥʝʡʪʨʦʥʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʨʝʟʫʣʴʪʘʪʝ 

ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʚ ʩʨʝʜʥʝʤ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʧʷʪʠ ʙʳʩʪʨʳʭ ʥʝʡʪʨʦʥʦʚ ʧʨʦʠʟʚʦʜʠʪ 

ʜʝʣʝʥʠʝ, ʦʩʪʘʣʴʥʳʝ ʞʝ ʧʨʦʩʪʦ ʟʘʭʚʘʪʳʚʘʶʪʩʷ ʷʜʨʘʤʠ ʫʨʘʥʘ-238, ʠ ʧʦʵʪʦʤʫ ʮʝʧʥʘʷ 

ʨʝʘʢʮʠʷ ʚ ʯʠʩʪʦʤ ʫʨʘʥʝ-238 ʥʝʚʦʟʤʦʞʥʘ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʜʨʫʛʠʭ ʠʟʦʪʦʧʦʚ ʫʨʘʥʘ, ʪʦ ʠʭ ʷʜʨʘ ʤʦʛʫʪ ʜʝʣʠʪʴʩʷ ʥʝʡʪʨʦʥʘʤʠ ʣʶʙʦʡ 

ʵʥʝʨʛʠʠ, ʥʦ ʠʟ-ʟʘ ʩʠʣʴʥʦʛʦ ʧʦʛʣʦʱʝʥʠʷ ʥʝʡʪʨʦʥʦʚ ʮʝʧʥʫʶ ʨʝʘʢʮʠʶ ʚ ʧʨʠʨʦʜʥʦʤ ʫʨʘʥʝ 

ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʣʠʰʴ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʫʩʣʦʚʠʠ. ʕʪʠʤ ʫʩʣʦʚʠʝʤ ʷʚʣʷʝʪʩʷ 

ʟʘʤʝʜʣʝʥʠʝ ʥʝʡʪʨʦʥʦʚ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ, ʯʪʦʙʳ ʠʭ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʩʪʘʥʦʚʠʣʘʩʴ 

ʩʨʘʚʥʠʤʦʡ ʩ ʵʥʝʨʛʠʝʡ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʩʨʝʜʳ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʡʪʨʦʥʳ ʥʘʟʳʚʘʶʪʩʷ ʪʝʧʣʦʚʳʤʠ ʠʣʠ ʤʝʜʣʝʥʥʳʤʠ. 

ʀʭ ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʝʪ 0,025 ʵɺ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʘ 300 ʂ ʠ 

ʚʦʟʨʘʩʪʘʝʪ ʜʦ 0,1 ʵɺ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʜʦ 1100 ʂ. ʇʨʠ ʟʘʤʝʜʣʝʥʠʠ ʙʳʩʪʨʳʭ 

ʥʝʡʪʨʦʥʦʚ ʜʦ ʩʢʦʨʦʩʪʝʡ ʪʝʧʣʦʚʳʭ ʥʝʡʪʨʦʥʦʚ ʚʝʨʦʷʪʥʦʩʪʴ ʜʝʣʝʥʠʷ ʷʜʝʨ ʫʨʘʥʘ-235 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʪʘʥʦʚʠʪʩʷ ʦʩʫʱʝʩʪʚʠʤʦʡ ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ. 

ɿʘʤʝʜʣʝʥʠʝ ʥʝʡʪʨʦʥʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʚʚʝʜʝʥʠʝʤ ʚʝʱʝʩʪʚʘ-ʟʘʤʝʜʣʠʪʝʣʷ ʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ 

ʨʝʘʢʪʦʨʘ - ʤʥʦʛʦʢʨʘʪʥʦ ʩʪʘʣʢʠʚʘʷʩʴ ʩ ʷʜʨʘʤʠ ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ, ʥʝʡʪʨʦʥʳ ʪʝʨʷʶʪ ʩʚʦʶ 

ʵʥʝʨʛʠʶ. 

ʗʜʝʨʥʳʤ ʨʝʘʢʪʦʨʘʤ ʥʘ ʧʨʠʨʦʜʥʦʤ ʫʨʘʥʝ ʩʚʦʡʩʪʚʝʥʥʳ ʙʦʣʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʟʘʛʨʫʟʢʘ, 

ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʫʤʤʘʨʥʘʷ ʤʘʩʩʘ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʘʶʪʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʨʘʥʘ ʩ ʠʩʢʫʩʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʠʟʦʪʦʧʘ ʫʨʘʥʘ-235. ʊʘʢʦʝ 

ʛʦʨʶʯʝʝ (ʦʙʦʛʘʱʝʥʥʳʡ ʫʨʘʥ) ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʩʣʦʞʥʦʛʦ ʠ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʧʨʦʮʝʩʩʘ 

ʨʘʟʜʝʣʝʥʠʷ ʠʟʦʪʦʧʦʚ. ʇʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ ʫʨʘʥʦʚʦʤ ʛʦʨʶʯʝʤ ʥʝ ʤʝʥʝʝ 15% ʫʨʘʥʘ-235 

ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʤʝʜʣʠʪʝʣʷ - ʥʘ ʙʳʩʪʨʳʭ 

ʥʝʡʪʨʦʥʘʭ. 

ʇʦ ʩʚʦʠʤ ʷʜʝʨʥʳʤ ʩʚʦʡʩʪʚʘʤ ʙʣʠʟʢʠʤ ʢ ʫʨʘʥʫ-235 ʷʚʣʷʝʪʩʷ ʫʨʘʥ-233 - 

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʟʦʪʦʧ ʩ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ 160 ʪʳʩ. ʣʝʪ. ɽʛʦ ʧʦʣʫʯʘʶʪ ʚ ʦʙʳʯʥʳʭ ʠʣʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʘʭ ʧʨʠ ʧʦʤʦʱʠ ʥʝʡʪʨʦʥʥʦʡ ʙʦʤʙʘʨʜʠʨʦʚʢʠ ʧʨʠʨʦʜʥʦʛʦ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʪʦʨʠʷ-232 ( Th232

90 ) ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʮʠʢʣʦʚ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʵʪʦʤ ʷʜʝʨ. ʇʦʩʢʦʣʴʢʫ ʫʨʘʥ-233 ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʢʘʯʝʩʪʚʝ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ, ʪʦ ʠ ʪʦʨʠʡ-232, ʠʟ ʢʦʪʦʨʦʛʦ ʝʛʦ ʧʦʣʫʯʘʶʪ, ʠʥʦʛʜʘ ʪʘʢʞʝ 

ʩʯʠʪʘʶʪ ʷʜʝʨʥʳʤ ʛʦʨʶʯʠʤ, ʭʦʪʷ ʚʩʘʤʦʤ ʪʦʨʠʠ-232 ʮʝʧʥʘʷ ʨʝʘʢʮʠʷ ʥʝʦʩʫʱʝʩʪʚʠʤʘ (ʠʟ-ʟʘ 



ʦʪʩʫʪʩʪʚʠʷ ʠʟʦʪʦʧʘ, ʜʝʣʷʱʝʛʦʩʷ ʤʝʜʣʝʥʥʳʤʠ ʥʝʡʪʨʦʥʘʤʠ). ʇʦʜʦʙʥʦ ʪʦʤʫ, ʢʘʢ ʠʟ ʪʦʨʠʷ-

232 ʧʦʣʫʯʘʶʪ ʫʨʘʥ-233, ʠʟ ʫʨʘʥʘ-238 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʭʚʘʪʘ ʥʝʡʪʨʦʥʦʚ (ʥʝ 

ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʜʝʣʝʥʠʶ ʷʜʝʨ) ʧʨʦʠʟʚʦʜʷʪ ʧʣʫʪʦʥʠʡ-239 ( Pu239

94
). ʕʪʦʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʩ ʧʝʨʠʦʜʦʤ ʧʦʣʫʨʘʩʧʘʜʘ ʦʢʦʣʦ 24 ʪʳʩ. ʣʝʪ ʷʚʣʷʝʪʩʷ ʝʱʝ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʷʜʝʨʥʳʤ ʛʦʨʶʯʠʤ, ʯʝʤ ʫʨʘʥ-235. 

ʉʨʝʜʥʝʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʨʠ ʜʝʣʝʥʠʠ ʦʜʥʦʛʦ ʷʜʨʘ ʫʨʘʥʘ-235 ʚʳʛʣʷʜʠʪ 

ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜ̫ʨʘ-ʦʩʢʦʣʢʠ - 166 ʄʵɺ;  ʥʝʡʪʨʦʥʳ - 5 ʄʵɺ; ʤʛʥʦʚʝʥʥʦʝ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʝ ï 7ʄʵɺ; ʙʝʪʘ-ʨʘʩʧʘʜ ʦʩʢʦʣʢʦʚ - 7 ʄʵɺ;ʛʘʤʤʘ-ʨʘʩʧʘʜ ʦʩʢʦʣʢʦʚ - 6 ʄʵɺ;ʛʘʤʤʘ-

ʢʚʘʥʪʳ ʟʘʭʚʘʪʘ - 8 ʄʵɺ. 

ɺʩʝʛʦ ʧʨʠ ʜʝʣʝʥʠʠ ʦʜʥʦʛʦ ʷʜʨʘ ʚʳʜʝʣʷʝʪʩʷ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʢʦʣʦ 200 ʄʵɺ 

ʵʥʝʨʛʠʠ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ. ʕʪʘ ʚʝʣʠʯʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ ʠ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ, ʠʟʣʫʯʘʝʤʳʭ ʷʜʨʘʤʠ 

ʚʝʱʝʩʪʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʝʘʢʪʦʨʝ, ʧʦʩʣʝ ʟʘʭʚʘʪʘ ʠʤʠ ʥʝʡʪʨʦʥʦʚ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʪʝʧʣʘ, 

ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʨʝʘʢʪʦʨʦʤ, ʦʙʫʩʣʦʚʣʝʥʘ ʟʘʤʝʜʣʝʥʠʝʤ ʚ ʝʛʦ ʤʘʩʩʝ ʷʜʝʨ-ʦʩʢʦʣʢʦʚ 

(ʜʚʠʞʫʱʠʭʩʷ ʩ ʥʘʯʘʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ ʦʢʦʣʦ 10 000 ʢʤ/ʩ), ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘ çʜʣʠʥʝ 

ʧʨʦʙʝʛʘè ʦʩʢʦʣʢʦʚ ʧʦʨʷʜʢʘ 10
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 ʤʤ. ɺʳʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʙʝʪʘ-ʯʘʩʪʠʮ ʧʨʦʠʩʭʦʜʠʪ ʪʘʢʞʝ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʤʝʩʪʘ ʜʝʣʝʥʠʷ. ʕʥʝʨʛʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʡʪʨʦʥʘʤʠ ʜʝʣʝʥʠʷ, 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʦʙʳʯʥʦ ʚ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʘ ʵʥʝʨʛʠʷ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ 

ʨʘʩʩʝʠʚʘʝʪʩʷ ʚʦ ʚʩʝʤ ʦʙʲʝʤʝ ʨʝʘʢʪʦʨʘ. ʃʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʥʝʨʛʠʠ ʥʝʡʪʨʦʥʦʚ, ʘ ʪʘʢʞʝ 

ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʫʥʦʩʠʪʩʷ ʠʟ ʨʝʘʢʪʦʨʘ ʚʤʝʩʪʝ ʩ ʚʳʣʝʪʘʶʱʠʤʠ ʠʟ ʥʝʛʦ ʯʘʩʪʠʮʘʤʠ. 

ʅʘʛʨʝʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʗʈɼ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʯʝʨʝʟ 

ʘʢʪʠʚʥʫʶ ʟʦʥʫ ʨʝʘʢʪʦʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʟʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʝʱʝʩʪʚʘ ʘʢʪʠʚʥʦʡ ʟʦʥʳ 

ʨʘʟʣʠʯʘʶʪ ʪʚʝʨʜʦʬʘʟʥʳʝ, ʛʘʟʦʬʘʟʥʳʝ, ʞʠʜʢʦʬʘʟʥʳʝ ʠ ʜʨʫʛʠʝ (ʧʨʦʤʝʞʫʪʦʯʥʳʝ) ʪʠʧʳ 

ʗʈɼ. ʇʝʨʚʳʡ ʠʟ ʥʠʭ ʥʘʠʙʦʣʝʝ ʨʘʟʨʘʙʦʪʘʥ ʠ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʨʦʙʥʦ ʚ ʩʣʝʜʫʶʱʝʤ 

ʨʘʟʜʝʣʝ. ɼʨʫʛʠʝ ʪʠʧʳ ʗʈɼ ʤʳ ʦʙʩʫʜʠʤ ʙʦʣʝʝ ʢʨʘʪʢʦ, ʩ ʧʦʟʠʮʠʡ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʧʨʝʠʤʫʱʝʩʪʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʚʝʨʜʦʬʘʟʥʳʤ ʗʈɼ ʠ ʚ ʩʚʷʟʠ ʩ ʦʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠʭ 

ʩʦʟʜʘʥʠʷ. 

  



6.4ʊʚʝʨʜʦʬʘʟʥʳʡ ʗʈɼ 

 

ʊʚʝʨʜʦʬʘʟʥʳʡ ʗʈɼ ʩʦʜʝʨʞʠʪ ʪʚʝʨʜʦʬʘʟʥʳʡ ʨʝʘʢʪʦʨ ʚ ʚʠʜʝ ʮʠʣʠʥʜʨʘ ʩ ʚʳʩʦʪʦʡ ʠ 

ʜʠʘʤʝʪʨʦʤ ʦʢʦʣʦ 1-2 ʤ (ʧʨʠ ʙʣʠʟʦʩʪʠ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʫʪʝʯʢʘ ʥʝʡʪʨʦʥʦʚ ʜʝʣʝʥʠʷ ʚ 

ʦʢʨʫʞʘʶʱʝʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʠʥʠʤʘʣʴʥʘ). ʈʝʘʢʪʦʨ ʩʦʩʪʦʠʪ ʠʟ ʘʢʪʠʚʥʦʡ ʟʦʥʳ; ʦʪʨʘʞʘʪʝʣʷ, 

ʦʢʨʫʞʘʶ ʝɦʛʦ ʵʪʫ ʟʦʥʫ; ʫʧʨʘʚʣʷʶʱʠʭ ʦʨʛʘʥʦʚ; ʩʠʣʦʚʦʛʦ ʢʦʨʧʫʩʘ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ (ʨʠʩ. 

6.4). ɸʢʪʠʚʥʘʷ ʟʦʥʘ ʩʦʜʝʨʞʠʪ ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ - ʜʝʣʷʱʝʝʩʷ ʚʝʱʝʩʪʚʦ (ʦʙʦʛʘʱʝʥʥʳʡ ʫʨʘʥ), 

ʟʘʢʣʶʯʝʥʥʦʝ ʚ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʘʭ, ʠ ʟʘʤʝʜʣʠʪʝʣʴ ʠʣʠ ʨʘʟʙʘʚʠʪʝʣʴ. ʈʝʘʢʪʦʨ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩ. 6.4, ʷʚʣʷʝʪʩʷ ʛʦʤʦʛʝʥʥʳʤ - 

ʚ ʥʝʤ ʟʘʤʝʜʣʠʪʝʣʴ ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʙʫʜʫʯʠ ʦʜʥʦʨʦʜʥʦ 

ʧʝʨʝʤʝʰʘʥʥʳʤ ʩ ʛʦʨʶʯʠʤ. ɿʘʤʝʜʣʠʪʝʣʴ ʤʦʞʝʪ 

ʨʘʟʤʝʱʘʪʴʩʷ ʠ ʦʪʜʝʣʴʥʦ ʦʪ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʘʢʪʦʨ ʥʘʟʳʚʘʝʪʩʷ ʛʝʪʝʨʦʛʝʥʥʳʤ (ʝʛʦ 

ʘʢʪʠʚʥʘʷ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6.5). 

ʈʘʟʙʘʚʠʪʝʣʠ (ʠʤʠ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, 

ʪʫʛʦʧʣʘʚʢʠʝ ʤʝʪʘʣʣʳ - ʚʦʣʴʬʨʘʤ, ʤʦʣʠʙʜʝʥ) 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʠʜʘʥʠʷ ʜʝʣʷʱʠʤʩʷ ʚʝʱʝʩʪʚʘʤ 

ʩʧʝʮʠʘʣʴʥʳʭ ʩʚʦʡʩʪʚ. 

ʊʝʧʣʦʚʳʜʝʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʪʚʝʨʜʦʬʘʟʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ʧʨʦʥʠʟʘʥʳ ʢʘʥʘʣʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʪʝʢʘʝʪ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʛʨʝʚʘʷʩʴ, ʨʘʙʦʯʝʝ ʪʝʣʦ 

ʗʈɼ. ʂʘʥʘʣʳ ʠʤʝʶʪ ʜʠʘʤʝʪʨ ʧʦʨʷʜʢʘ 1-3 ʤʤ, ʘ ʠʭ 

ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʩʦʩʪʘʚʣʷʝʪ 20-30% ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. ɸʢʪʠʚʥʘʷ ʟʦʥʘ 

ʧʦʜʚʝʰʠʚʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʧʝʮʠʘʣʴʥʦʡ ʨʝʰʝʪʢʠ 

ʚʥʫʪʨʠ ʩʠʣʦʚʦʛʦ ʢʦʨʧʫʩʘ, ʩ ʪʝʤ ʯʪʦʙʳ ʦʥʘ ʤʦʛʣʘ 

ʨʘʩʰʠʨʷʪʴʩʷ ʧʨʠ ʥʘʛʨʝʚʝ ʨʝʘʢʪʦʨʘ (ʠʥʘʯʝ ʦʥʘ 

ʨʘʟʨʫʰʠʣʘʩʴ ʙʳ ʠʟ-ʟʘ ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ). 

ɸʢʪʠʚʥʘʷ ʟʦʥʘ ʠʩʧʳʪʳʚʘʝʪ ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʥʘʛʨʫʟʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʝʡʩʪʚʠʝʤ ʟʥʘʯʠʪʝʣʴʥʳʭ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʧʝʨʝʧʘʜʦʚ ʜʘʚʣʝʥʠʷ (ʜʦ ʥʝʩʢʦʣʴʢʠʭ 

ʜʝʩʷʪʢʦʚ ʘʪʤʦʩʬʝʨ) ʦʪ ʧʨʦʪʝʢʘʶʱʝʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, 

ʪʝʨʤʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʚʠʙʨʘʮʠʡ. ʋʚʝʣʠʯʝʥʠʝ 

ʨʘʟʤʝʨʦʚ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʧʨʠ ʥʘʛʨʝʚʝ ʨʝʘʢʪʦʨʘ 

ʜʦʩʪʠʛʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʩʘʥʪʠʤʝʪʨʦʚ. 

ɸʢʪʠʚʥʘʷ ʟʦʥʘ ʠ ʦʪʨʘʞʘʪʝʣʴ ʨʘʟʤʝʱʘʶʪʩʷ 

ʚʥʫʪʨʠ ʧʨʦʯʥʦʛʦ ʩʠʣʦʚʦʛʦ ʢʦʨʧʫʩʘ, 

ʚʦʩʧʨʠʥʠʤʘʶʱʝʛʦ ʜʘʚʣʝʥʠʝ  

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʪʷʛʫ, ʩʦʟʜʘʚʘʝʤʫʶ 

ʨʝʘʢʪʠʚʥʳʤ ʩʦʧʣʦʤ. ʂʦʨʧʫʩ ʟʘʢʨʳʚʘʝʪʩʷ ʧʨʦʯʥʦʡ 

ʢʨʳʰʢʦʡ. ʅʘ ʥʝʡ ʨʘʟʤʝʱʘʶʪʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ, 

ʧʨʫʞʠʥʥʳʝ ʠʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʧʨʠʚʦʜʘ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʦʨʛʘʥʦʚ, ʫʟʣʳ ʢʨʝʧʣʝʥʠʷ ʗʈɼ ʢ 

ʢʦʩʤʠʯʝʩʢʦʤʫ ʘʧʧʘʨʘʪʫ, ʬʣʘʥʮʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʷ 

ʗʈɼ ʩ ʧʠʪʘʶʱʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. 

ʅʘ ʢʨʳʰʢʝ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʠ ʪʫʨʙʦʥʘʩʦʩʥʳʡ 

ʘʛʨʝʛʘʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʩʪʝʡʰʠʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʢʪʦʨʦʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʨʝʛʫʣʠʨʫʶʱʠʝ ʩʪʝʨʞʥʠ, ʨʘʟʤʝʱʘʝʤʳʝ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʠʣʠ ʦʪʨʘʞʘʪʝʣʝ (ʚ ʩʧʝʮʠʘʣʴʥʳʭ 

ʛʥʝʟʜʘʭ), ʠ ʧʦʚʦʨʦʪʥʳʝ ʙʘʨʘʙʘʥʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʝ ʥʘ ʧʝʨʠʬʝʨʠʠ ʨʝʘʢʪʦʨʘ. ʉʪʝʨʞʥʠ 

ʩʦʜʝʨʞʘʪ ʚʝʱʝʩʪʚʘ, ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʁ ʱʠʝ ʥʝʡʪʨʦʥʳ (ʙʦʨ, ʢʘʜʤʠʡ ʠ ʜʨʫʛʠʝ). ʇʝʨʝʤʝʱʝʥʠʝ 

ʈʠʩ. 6.4. ʈʝʘʢʪʦʨ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʗʈɼ: 1 - 

ʫʟʝʣ ʢʨʝʧʣʝʥʠʷ ʗʈɼ ʢ ʢʦʩʤʠʯʝʩʢʦʤʫ 

ʘʧʧʘʨʘʪʫ; 2 - ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ 

ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ; 3 - ʫʟʝʣ ʧʦʜʚʝʩʢʠ 

ʘʢʪʠʚʥʦʡ ʟʦʥʳ; 4 - ʨʝʛʫʣʠʨʫʶʱʠʡ ʙʘʨʘʙʘʥ; 

5 - ʪʨʫʙʦʧʨʦʚʦʜ ʧʦʜʚʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ;  6 - 

ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ; 7 ï ʦʪʨʘʞʘʪʝʣʴ; 8 - 

ʩʠʣʦʚʦʡ ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ; 9 - 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʡ ʵʣʝʤʝʥʪ; 10 - 

ʮʝʥʪʨʘʣʴʥʳʡ ʨʝʛʫʣʠʨʫʶʱʠʡ ʩʪʝʨʞʝʥʴ; 11 - 

ʢʨʳʰʢʘ ʨʝʘʢʪʦʨʘ; 12 - ʧʨʠʚʦʜ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʙʘʨʘʙʘʥʘ; 13 - 

ʪʨʫʙʦʧʨʦʚʦʜʳ ʩʠʩʪʝʤʳ ʦʭʣʘʞʜʝʥʠʷ  



ʩʪʝʨʞʥʝʡ ʚʥʫʪʨʠ ʨʝʘʢʪʦʨʘ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʥʷʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʘʢʮʠʡ ʜʝʣʝʥʠʷ ʷʜʝʨʥʦʛʦ 

ʛʦʨʁʯʝʛʦ ʚ ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ ʠ ʚ ʠʪʦʛʝ ʫʨʦʚʝʥʴ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʷ ʚ ʨʝʘʢʪʦʨʝ - ʝʛʦ 

ʪʝʧʣʦʚʫʶ ʤʦʱʥʦʩʪʴ. ʅʘ ʙʦʢʦʚʳʭ ʩʪʦʨʦʥʘʭ ʙʘʨʘʙʘʥʦʚ ʫʢʨʝʧʣʝʥʳ ʧʣʘʩʪʠʥʳ ʠʟ 

ʚʝʱʝʩʪʚʧʦʛʣʦʪʠʝʣʝʡ ʥʝʡʪʨʦʥʦʚ, ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʚʦʨʦʪʝ ʙʘʨʘʙʘʥʦʚ ʵʪʠ ʚʝʱʝʩʪʚʘ 

(ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʪʝʨʞʥʝʡ) ʚʚʦʜʷʪʩʷ ʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ ʠʣʠ ʚʳʚʦʜʷʪʩʷ ʠʟ ʥʝʝ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚʥʫʪʨʠ ʩʠʣʦʚʦʛʦ ʢʦʨʧʫʩʘ ʨʝʘʢʪʦʨʘ, ʥʘʜ ʘʢʪʠʚʥʦʡ ʟʦʥʦʡ, ʨʘʟʤʝʱʘʶʪ 

ʪʘʢ ʥʘʟʳʚʘʝʤʫʶ ʧʝʨʚʠʯʥʫʶ ʨʝʘʢʪʦʨʥʫʶ ʟʘʱʠʪʫ. ʆʥʘ ʩʥʠʞʘʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʧʘʩʥʦʛʦ 

ʛʘʤʤʘ- ʠ ʥʝʡʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʚʳʭʦʜʷʱʝʛʦ ʠʟ ʨʝʘʢʪʦʨʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. 

ɿʘʤʝʜʣʠʪʝʣʴ, ʦʪʨʘʞʘʪʝʣʴ, ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʟʘʱʠʪʘ ʠ ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ ʜʦʣʞʥʳ 

ʦʭʣʘʞʜʘʪʴʩʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʠʭ ʧʝʨʝʛʨʝʚʘ ʚʩʣʝʜʩʪʚʠʝ ʧʦʛʣʦʱʘʝʤʦʛʦ ʠʤʠ ʠʟʣʫʯʝʥʠʷ 

ʨʝʘʢʪʦʨʘ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʚ ʫʢʘʟʘʥʥʳʭ ʵʣʝʤʝʥʪʘʭ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʥʘʣʳ, ʧʦ ʢʦʪʦʨʳʤ 

ʧʨʦʧʫʩʢʘʝʪʩʷ ʨʘʙʦʯʝʝ ʪʝʣʦ. ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʥʘʣʦʚ ʦʥʦ ʛʘʟʠʬʠʮʠʨʫʝʪʩʷ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʦ ʜʣʷ ʧʨʠʚʦʜʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ. 

ʈʝʘʢʪʦʨ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʗʈɼ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʦʛʦ ʪʠʧʘ 

ʨʝʘʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʪʦʤʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ ʠ ʥʘ ʤʦʨʩʢʠʭ ʩʫʜʘʭ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʳʤ ʨʘʙʦʯʠʤ 

ʧʨʦʮʝʩʩʦʤ, ʤʘʣʳʤʠ ʨʘʟʤʝʨʘʤʠ ʠ ʤʘʩʩʦʡ, 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴʶ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʝʙʦʣʴʰʠʤ ʨʘʙʦʯʠʤ ʨʝʩʫʨʩʦʤ 

(ʥʝ ʧʨʝʚʳʰʘʶʱʠʤ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ). 

 

ʈʘʙʦʯʠʝ ʪʝʣʘ ʗʈɼ. ʅʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʨʘʙʦʯʠʤʠ ʪʝʣʘʤʠ ʜʣʷʗʈɼ 

ʩ ʨʝʘʢʪʦʨʘʤʠ ʜʝʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʚʝʱʝʩʪʚʘ 

ʤʘʣʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ m, ʢ ʢʦʪʦʨʳʤ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪʥʦʩʠʪʩʷ ʞʠʜʢʠʡ 

ʚʦʜʦʨʦʜ (m = 2 ʢʛ/ʢʤʦʣʴ). ʕʪʦʪ ʬʘʢʪ 

ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ, ʢʘʢ 

ʠ ʚ ʩʣʫʯʘʝ ɾʈɼ, ʚʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦʛʦ 

ʠʤʧʫʣʴʩʘ ʗʈɼ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʢʚʘʜʨʘʪʥʦʤʫ ʢʦʨʥʶ ʠʟ ʟʥʘʯʝʥʠʷ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, 

ʠʤʝʶʱʝʡʩʷ ʧʝʨʝʜ ʨʝʘʢʪʠʚʥʳʤ ʩʦʧʣʦʤ (ʪ.ʝ. 

ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʝʘʢʪʦʨʘ). 

ʂʘʢ ʠ ʚ ɾʈɼ, ʚʝʣʠʯʠʥʘ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʗʈɼ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʢʚʘʜʨʘʪʥʦʤʫ ʢʦʨʥʶ ʠʟ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʧʝʨʝʜ ʩʦʧʣʦʤ (
ʢT ). ɺ ʩʣʫʯʘʝ 

ɾʈɼ ʧʘʨʘʤʝʪʨ ʢT , ʧʦʜʦʙʥʦ m, ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ - ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʭʠʤʠʯʝʩʢʦʛʦ ʨʘʢʝʪʥʦʛʦ ʪʦʧʣʠʚʘ. ʇʨʠʯʝʤ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʷʤ ʢT  

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʦʙʳʯʥʦ ʠ ʙʦʣʴʰʠʝ ʚʝʣʠʯʠʥʳ m, ʠ ʧʦʵʪʦʤʫ-ʪʦ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ɾʈɼ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢ. 

ɺ ʩʣʫʯʘʝ ʗʈɼ ʩ ʨʝʘʢʪʦʨʘʤʠ ʜʝʣʝʥʠʷ ʚ ʧʨʠʥʮʠʧʝ ʚʦʟʤʦʞʥʳʤ ʩʪʘʥʦʚʠʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʘʙʦʯʠʝ ʪʝʣʘ ʩʦ ʩʢʦʣʴ ʫʛʦʜʥʦ ʤʘʣʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ ʠ ʥʘʛʨʝʚʘʪʴ ʠʭ ʚ 

ʨʝʘʢʪʦʨʝ ʜʦ ʪʝʤʧʝʨʘʪʫʨ, ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʶʱʠʭ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʢʘʤʝʨʘʭ ʩʛʦʨʘʥʠʷ 

ɾʈɼ. ɺ ʪʚʝʨʜʦʬʘʟʥʦʤ ʗʈɼ, ʦʜʥʘʢʦ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʣʠʰʴʢT å 3000 ʂ- ʜʘʣʴʥʝʡʰʠʡ ʥʘʛʨʝʚ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʦʛʨʘʥʠʯʝʥ ʧʨʦʯʥʦʩʪʴʶ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʪʦʨʳʭ 

ʥʘ 200ð300 ʂ ʧʨʝʚʳʰʘʝʪ ʢT  (ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʤʝʨ ɾʈɼ, ʥʘʦʙʦʨʦʪ, ʥʘʤʥʦʛʦ 

ʥʠʞʝ, ʯʝʤ ʢT ). 

ʈʠʩ. 6.5. ɸʢʪʠʚʥʘʷ ʟʦʥʘ ʛʝʪʝʨʦʛʝʥʥʦʛʦ ʨʝʘʢʪʦʨʘ: 1 -

ʰʝʩʪʠʛʨʘʥʥʳʝ ʙʣʦʢʠ ʟʘʤʝʜʣʠʪʝʣʷ ʩ ʛʥʝʟʜʘʤʠ ʜʣʷ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ; 2 - ʛʥʝʟʜʦ ʜʣʷ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʧʦʚʦʨʦʪʥʦʛʦ ʙʘʨʘʙʘʥʘ; 3 - ʦʪʨʘʞʘʪʝʣʴ, 

ʧʨʦʥʠʟʘʥʥʳʡ ʦʪʚʝʨʩʪʠʷʤʠ ʜʣʷ ʧʨʦʪʦʢʘ ʦʭʣʘʜʠʪʝʣʷ; 4 - 

ʧʝʨʠʬʝʨʠʡʥʳʝ ʙʣʦʢʠ ʦʪʨʘʞʘʪʝʣʷ; 5 - ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ 



ʋʞʝ ʧʨʠ 
ʢT  = 3000 ʂ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʗʈɼ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ 

ʪʝʣʘ ʚʦʜʦʨʦʜ, ʩʦʩʪʘʚʣʷʝʪ ʧʨʠʤʝʨʥʦ 9000 ʤ/ʩ, ʯʪʦ ʚʜʚʦʝ ʙʦʣʴʰʝ, ʯʝʤ ʫ ʣʫʯʰʠʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ɾʈɼ. ʆʜʥʘʢʦ ʚʳʛʦʜʳ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʵʪʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ, 

ʩʥʠʞʘʶʪʩʷ ʠʟ-ʟʘ ʚʦʟʨʘʩʪʘʥʠʷ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ (ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʗʈɼ). ɺʦʟʨʘʩʪʘʥʠʝ ʤʘʩʩʳ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ, 

ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʠ, ʥʘʢʦʥʝʮ, ʤʘʩʩʠʚʥʦʛʦ ʪʝʧʣʦʠʟʦʣʠʨʦʚʘʥʥʦʛʦ ʙʘʢʘ, ʩʦʜʝʨʞʘʱʝʛʦ 

ʟʘʧʘʩ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ . ɼʣʷ ʨʘʢʝʪʥʳʭ ʩʪʫʧʝʥʝʡ ʩ ɾʈɼ, ʠʩʧʦʣʴʟʫʶʱʠʤʠ ʢʠʩʣʦʨʦʜʥʦ-

ʚʦʜʦʨʦʜʥʦʝ ʪʦʧʣʠʚʦ, ʦʪʥʦʰʝʥʠʝ ʤʘʩʩʳ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʢ ʤʘʩʩʝ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 7é8; ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʗʈɼ ʵʪʦʪ ʧʘʨʘʤʝʪʨ ʩʥʠʞʘʝʪʩʷ ʜʦ 3é5. ʀ ʚʩʝ ʞʝ, ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ ʚʤʝʩʪʦ ɾʈɼ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʡ 

ʚʳʠʛʨʳʰ (ʵʪʦ ʚʠʜʥʦ ʠʟ ʧʨʠʚʝʜʝʥʥʦʡ ʚ ʥʘʯʘʣʝ ʬʦʨʤʫʣʳ ʎʠʦʣʢʦʚʩʢʦʛʦ). 

ʇʨʝʠʤʫʱʝʩʪʚʘ ʚʦʜʦʨʦʜʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʚʦʟʤʦʞʥʳʤʠ ʨʘʙʦʯʠʤʠ ʪʝʣʘʤʠ 

ʗʈɼ ʥʘʛʣʷʜʥʦ ʚʠʜʥʳ ʠʟ ʨʠʩ. 6.6. ʋʢʘʟʘʥʥʳʝ ʥʘ ʵʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʠʝ 

ʚʝʱʝʩʪʚʘ: ʤʝʪʘʥ, ʘʤʤʠʘʢ, ʛʠʜʨʘʟʠʥ ʠ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ʭʦʪʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʳ, ʥʦ ʧʨʠ ʥʘʛʨʝʚʝ ʚ ʷʜʝʨʥʦʤ ʨʝʘʢʪʦʨʝ ʜʠʩʩʦʮʠʠʨʫʶʪ 

(ʨʘʩʧʘʜʘʶʪʩʷ) ʥʘ ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʝ ʧʨʦʜʫʢʪʳ. ʂ ʨʘʙʦʯʠʤ ʪʝʣʘʤ ʵʪʦʛʦ ʪʠʧʘ ʦʪʥʦʩʠʪʩʷ 

ʪʘʢʞʝʠ ʦʙʳʯʥʘʷ ʚʦʜʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʪʠʭ ʨʘʙʦʯʠʭ ʪʝʣ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʗʈɼ 

ʧʦʣʫʯʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤ, ʯʝʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʦʨʦʜʘ, ʠ ʩʨʘʚʥʠʤ ʩ 

ʫʜʝʣʴʥʳʤ ʠʤʧʫʣʴʩʦʤ ʣʫʯʰʠʭ ɾʈɼ. ʆʜʥʘʢʦ ʫʢʘʟʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʟʘʥʠʤʘʣʠ ʙʦʣʴʰʦʝ 

ʤʝʩʪʦ ʚ ʧʨʦʝʢʪʘʭ ʗʈɼ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ 50-ʤ ʛʦʜʘʤ, ʢʦʛʜʘ ʨʘʟʨʘʙʦʪʢʘ ʗʈɼ ʪʦʣʴʢʦ 

ʥʘʯʠʥʘʣʘʩʴ, ʘ ʞʠʜʢʠʡ ʚʦʜʦʨʦʜ ʝʱʝ ʥʝ ʙʳʣ ʦʩʚʦʝʥ ʚ ʨʘʢʝʪʥʦʡ ʪʝʭʥʠʢʝ. 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʥʘʨʷʜʫ 

ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʚʳʩʦʢʦʛʦ ʫʜʝʣʴʥʦʛʦ 

ʠʤʧʫʣʴʩʘ ʥʝʤʘʣʦʚʘʞʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʚʦʜʦʨʦʜʘ ʷʚʣʷʶʪʩʷ 

ʪʘʢʞʝ ʠ ʝʛʦʧʨʝʚʦʩʭʦʜʥʳʝ 

ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ: ʙʦʣʴʰʘʷ 

ʪʝʧʣʦʝʤʢʦʩʪʴ (ʚ 2ð3 ʨʘʟʘ ʙʦʣʴʰʘʷ, 

ʯʝʤ ʫ ʜʨʫʛʠʭ ʨʘʙʦʯʠʭ ʪʝʣ) ʠ ʚʳʩʦʢʘʷ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʚ ʛʘʟʦʦʙʨʘʟʥʦʤ 

ʩʦʩʪʦʷʥʠʠ. ʕʪʠ ʩʚʦʡʩʪʚʘ ʚʦʜʦʨʦʜʘ 

ʦʙʣʝʛʯʘʶʪ ʦʪʚʦʜ ʪʝʧʣʘ ʦʪ ʷʜʝʨʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ʠ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʤʠʥʠʤʘʣʴʥʫʶ ʨʘʟʥʠʮʫ ʪʝʤʧʝʨʘʪʫʨ 

(ʥʝʦʙʭʦʜʠʤʳʡ ʧʝʨʝʧʘʜ ʪʝʤʧʝʨʘʪʫʨ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʟʘʜʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʪʝʧʣʘ) ʤʝʞʜʫ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠ ʥʘʛʨʝʚʘʝʤʳʤ ʨʘʙʦʯʠʤ 

ʪʝʣʦʤ. ɽʱʝ ʦʜʥʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ 

ʚʦʜʦʨʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʨʝʘʢʪʦʨ ʦʥ ʥʝ 

ʩʪʘʥʦʚʠʪʩʷ ʨʘʜʠʦʘʢʪʠʚʥʳʤ  . 

ʇʨʦʤʝʞʫʪʦʯʥʦʝ ʧʦʣʦʞʝʥʠʝ 

ʤʝʞʜʫ ʚʦʜʦʨʦʜʦʤ ʠ 

ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʠʤʠ ʨʘʙʦʯʠʤʠ 

ʪʝʣʘʤʠ ʟʘʥʠʤʘʝʪ ʞʠʜʢʠʡ ʛʝʣʠʡ - ʢʘʢ 

ʧʦ ʚʝʣʠʯʠʥʝ ʦʙʝʩʧʝʯʠʚʘʝʤʦʛʦ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ, ʪʘʢ ʠ ʧʦ ʧʣʦʪʥʦʩʪʠ. ʆʜʥʘʢʦ ʟʝʤʥʳʝ 

ʟʘʧʘʩʳ ʛʝʣʠʷ ʢʨʘʡʥʝ ʤʘʣʳ, ʵʪʦ ʜʦʨʦʛʦʩʪʦʷʱʠʡ ʠ ʜʝʬʠʮʠʪʥʳʡ ʧʨʦʜʫʢʪ. ʂʨʦʤʝ ʪʦʛʦ, 

ʩʦʭʨʘʥʷʪʴ ʞʠʜʢʠʡ ʛʝʣʠʡ ʝʱʝ ʪʨʫʜʥʝʝ, ʯʝʤ ʞʠʜʢʠʡ ʚʦʜʦʨʦʜ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʟʘʢʠʧʘʝʪ ʫʞʝ 

ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 4 ʂ. 

 

ʈʠʩ. 6. ɿʘʚʠʩʠʤʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʫʜʝʣʴʥʦʛʦ 

ʠʤʧʫʣʴʩʘ ʗʈɼ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʛʨʝʚʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ (ʜʣʷ 

ʜʘʚʣʝʥʠʷ ʧʝʨʝʜ ʩʦʧʣʦʤ 100ʢʛʩ/ʩʤ
2
): 1- ʚʦʜʦʨʦʜ (ʅ2); 2 -ʤʝʪʘʥ 

(ʉʅ4); 3 - ʘʤʤʠʘʢ (NH3), 4 - ʛʠʜʨʘʟʠʥ (N2H4), 5 - ʵʪʠʣʦʚʳʡ 

ʩʧʠʨʪ (ʉ2ʅ5ʆʅ) 



ɿʘʤʝʜʣʠʪʝʣʠ ʠ ʦʪʨʘʞʘʪʝʣʠ. ɺʳʰʝ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʚ ʷʜʝʨʥʳʭ 

ʨʝʘʢʪʦʨʘʭ ʚʝʱʝʩʪʚ, ʟʘʤʝʜʣʷʶʱʠʭ ʥʝʡʪʨʦʥʳ, ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʦʪʝʢʘʥʠʷ ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤʠ 

ʟʘʤʝʜʣʠʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʣʝʛʢʠʝ ʵʣʝʤʝʥʪʳ, ʧʦʩʢʦʣʴʢʫ ʤʘʩʩʘ ʷʜʝʨ ʠʭ ʘʪʦʤʦʚ ʙʣʠʞʝ ʧʦ 

ʚʝʣʠʯʠʥʝ ʢ ʤʘʩʩʝ ʥʝʡʪʨʦʥʘ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚ ʢʘʯʝʩʪʚʝ ʟʘʤʝʜʣʠʪʝʣʷ ʜʣʷ ʨʝʘʢʪʦʨʦʚ ʗʈɼ ʚʳʙʠʨʘʶʪ ʫʛʣʝʨʦʜ - ʚ 

ʚʠʜʝ ʛʨʘʬʠʪʘ, ʪʱʘʪʝʣʴʥʦ ʦʯʠʱʝʥʥʦʛʦ ʦʪ ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʶʱʠʭ ʥʝʡʪʨʦʥʳ ʧʨʠʤʝʩʝʡ - ʪʘʢ 

ʥʘʟʳʚʘʝʤʳʡ ʷʜʝʨʥʦ-ʯʠʩʪʳʡ ʛʨʘʬʠʪ. ʆʥ ʩʨʘʚʥʠʪʝʣʴʥʦ ʜʝʰʝʚ, ʣʝʛʦʢ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʝʥ. ʂ 

ʪʦʤʫ ʞʝ ʛʨʘʬʠʪ ʠʤʝʝʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ (å 3900 ʂ) ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ (ʠʣʠ, 

ʪʦʯʥʝʝ, ʚʦʟʛʦʥʢʠ) ʠ ʭʦʨʦʰʫʶ ʞʘʨʦʧʨʦʯʥʦʩʪʴ, ʯʪʦ ʜʣʷ ʨʝʘʢʪʦʨʦʚ ʗʈɼ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ. 

ʆʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʬʠʪʘ ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʪʘʢʫʶ ʩʣʦʞʥʫʶ ʧʨʦʙʣʝʤʫ, ʢʘʢ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʝʛʦ ʩ ʜʨʫʛʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ: ʧʨʠ ʢʦʥʪʘʢʪʝ ʩ ʛʨʘʬʠʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ 

ʤʘʪʝʨʠʘʣʦʚ ʥʘʩʳʱʘʝʪʩʷ ʫʛʣʝʨʦʜʦʤ ʠ ʪʝʨʷʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ (ʥʘʧʨʠʤʝʨ, ʜʝʣʘʝʪʩʷ ʙʦʣʝʝ 

ʭʨʫʧʢʠʤ). ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʛʨʘʬʠʪ ʘʢʪʠʚʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʘʙʦʯʠʤ 

ʪʝʣʦʤ - ʚʦʜʦʨʦʜʦʤ, ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʛʘʟʦʦʙʨʘʟʥʳʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. 

ʅʘʨʷʜʫ ʩ ʛʨʘʬʠʪʦʚʳʤʠ ʧʨʠʤʝʥʷʶʪʩʷ ʙʝʨʠʣʣʠʝʚʳʝ ʟʘʤʝʜʣʠʪʝʣʠ. ʇʨʠʯʝʤ ʚʤʝʩʪʦ 

ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʙʝʨʠʣʣʠʷ ʯʘʱʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʭʫʜʰʠʝ ʧʦ ʷʜʝʨʥʦ-ʬʠʟʠʯʝʩʢʠʤ 

ʩʚʦʡʩʪʚʘʤ, ʥʦ ʙʦʣʝʝ ʜʝʰʝʚʳʝ ʦʢʠʩʴ ʠ ʢʘʨʙʠʜ ʙʝʨʠʣʣʠʷ. ʀʟ-ʟʘ ʤʘʣʦʡ ʞʘʨʦʩʪʦʡʢʦʩʪʠ ʚ 

ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʠʛʦʜʥʳ ʛʠʜʨʠʜʳ ʤʝʪʘʣʣʦʚ (ʥʘʧʨʠʤʝʨ, ʮʠʨʢʦʥʠʷ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʪʘʢʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʚ ʨʝʘʢʪʦʨʘʭ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʟʘʤʝʜʣʠʪʝʣʴ, ʢʘʢ ʚʦʜʘ 

(ʦʙʳʯʥʘʷ ʠ ʪʷʞʝʣʘʷ), ʜʣʷ ʨʝʘʢʪʦʨʦʚ ʗʈɼ ʦʢʘʟʘʣʩʷ ʥʝʧʦʜʭʦʜʷʱʠʤ ʚʚʠʜʫ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ 

ʟʘʤʝʨʟʘʥʠʷ ʪʘʤ ʠ ʚʳʢʠʧʘʥʠʷ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʟʘʤʝʜʣʠʪʝʣʷ ʚ ʨʝʘʢʪʦʨʝ ʗʈɼ ʩʪʝʧʝʥʴ ʟʘʤʝʜʣʝʥʠʷ 

ʥʝʡʪʨʦʥʦʚ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʜʝʣʝʥʠʝ, ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ. ɽʩʣʠ ʟʘʤʝʜʣʠʪʝʣʷ ʤʥʦʛʦ, ʪʦ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʥʝʡʪʨʦʥʦʚ ʟʘʤʝʜʣʷʝʪʩʷ ʜʦ ʪʝʧʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʠ ʚ ʪʘʢʦʤ ʩʣʫʯʘʝ ʨʝʘʢʪʦʨ 

ʥʘʟʳʚʘʝʪʩʷ çʨʘʙʦʪʘʶʱʠʤ ʥʘ ʪʝʧʣʦʚʳʭ ʥʝʡʪʨʦʥʘʭè ʠʣʠ ʧʨʦʩʪʦ ʪʝʧʣʦʚʳʤ. çɸʥʪʠʧʦʜʦʤè 

ʵʪʦʛʦ ʨʝʘʢʪʦʨʘ ʷʚʣʷʝʪʩʷ ʙʳʩʪʨʳʡ ʨʝʘʢʪʦʨ, ʚ ʢʦʪʦʨʦʤ ʟʘʤʝʜʣʠʪʝʣʷ ʩʦʜʝʨʞʠʪʩʷ ʥʝʤʥʦʛʦ, 

ʪʘʢ ʯʪʦ ʟʘʤʝʜʣʝʥʠʝ ʥʝʡʪʨʦʥʦʚ ʤʘʣʦ, ʘ ʜʝʣʝʥʠʝ ʷʜʝʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ 

ʙʳʩʪʨʳʤʠ ʥʝʡʪʨʦʥʘʤʠ. ʀʤʝʶʪʩʷ ʨʝʘʢʪʦʨʳ ʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʪʠʧʘ. ʀʟ ʨʠʩ. 6.7 ʚʠʜʥʦ, ʢʘʢ 

ʚʝʣʠʢʦ ʚʣʠʷʥʠʝ ʟʘʤʝʜʣʠʪʝʣʷ ʥʘ ʢʨʠʪʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʠ ʟʘʛʨʫʟʢʫ ʨʝʘʢʪʦʨʘ. 

ɺ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʪʩʷ ʦʙʳʯʥʦ ʪʝʧʣʦʚʳʝ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ 

ʨʝʘʢʪʦʨʳ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʨʝʘʢʪʦʨ ʗʈɼ ʥʝ ʤʦʞʝʪ ʠʤʝʪʴ ʦʯʝʥʴ ʤʘʣʳʝ ʨʘʟʤʝʨʳ, ʪʘʢ ʢʘʢ 

ʠʥʘʯʝ ʯʝʨʝʟ ʥʝʛʦ ʥʝʣʴʟʷ ʙʫʜʝʪ ʧʨʦʧʫʩʪʠʪʴ ʨʘʙʦʯʝʝ ʪʝʣʦ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ ʚ 

ʨʝʘʢʪʦʨʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʙʫʜʫʪ ʯʨʝʟʤʝʨʥʳʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʘʢʪʦʨ ʙʝʟ ʟʘʤʝʜʣʠʪʝʣʷ ʜʦʣʞʝʥ 

ʙʳ ʠʤʝʪʴ ʙʦʣʴʰʫʶ ʟʘʛʨʫʟʢʫ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ. ʉ ʮʝʣʴʶ ʝʝ ʩʥʠʞʝʥʠʷ ʧʨʠʭʦʜʠʪʩʷ ʠʜʪʠ 

ʥʘ ʚʚʝʜʝʥʠʝ ʟʘʤʝʜʣʠʪʝʣʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ, ʦʜʥʘʢʦ, ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʟʤʝʨʦʚ ʠ ʩʫʤʤʘʨʥʦʡ 

ʤʘʩʩʳ ʨʝʘʢʪʦʨʘ (ʨʠʩ. 6.7 ʵʪʦ ʭʦʨʦʰʦ ʠʣʣʶʩʪʨʠʨʫʝʪ). 

ɺ ʗʈɼ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʙʳʩʪʨʳʝ ʪʚʝʨʜʦʬʘʟʥʳʝ ʨʝʘʢʪʦʨʳ. ʇʨʠ ʙʦʣʴʰʝʡ 

ʟʘʛʨʫʟʢʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʧʣʦʚʳʤʠ ʨʝʘʢʪʦʨʘʤʠ ʪʦʡ ʞʝ ʤʦʱʥʦʩʪʠ ʦʥʠ ʠʤʝʶʪ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʤʝʥʴʰʠʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʫ. 

ɼʣʷ ʨʝʘʢʪʦʨʦʚ ʪʚʝʨʜʦʬʘʟʥʦʛʦ ʗʈɼ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʪʦʛʦ, ʢ ʢʘʢʦʤʫ ʪʠʧʫ ʦʥ 

ʦʪʥʦʩʠʪʩʷ, ʧʨʠʤʝʥʝʥʠʝ ʦʪʨʘʞʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ 

ʫʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʟʘʛʨʫʟʢʫ ʨʝʘʢʪʦʨʘ. ʆʪʨʘʞʝʥʠʝ ʥʝʡʪʨʦʥʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ 

ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʠʭ ʨʘʩʩʝʷʥʠʷ ʥʘ ʷʜʨʘʭ ʚʝʱʝʩʪʚʘ-ʦʪʨʘʞʘʪʝʣʷ (ʧʨʠ ʵʪʦʤ ʪʘʢʞʝ ʧʨʦʠʩʭʦʜʠʪ 

ʯʘʩʪʠʯʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʥʝʡʪʨʦʥʦʚ). ʇʨʠʥʮʠʧʠʘʣʴʥʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʬʫʥʢʮʠʷʤʠ 

ʟʘʤʝʜʣʠʪʝʣʷ ʠ ʦʪʨʘʞʘʪʝʣʷ ʥʝʪ, ʠ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʶʱʠʝʩʷ ʭʦʨʦʰʠʤʠ ʟʘʤʝʜʣʠʪʝʣʷʤʠ, 

ʷʚʣʷʶʪʩʷ ʪʘʢʞʝ ʠ ʭʦʨʦʰʠʤʠ ʦʪʨʘʞʘʪʝʣʷʤʠ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʨʘʟʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ, 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʨʘʟʣʠʯʥʳʭ ʪʦʯʢʘʭ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʨʝʘʢʪʦʨʘ, ʟʘʤʝʜʣʠʪʝʣʴ ʠ ʦʪʨʘʞʘʪʝʣʴ 

ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʠʟ ʨʘʟʣʠʯʥʳʭ ʚʝʱʝʩʪʚ. 

ɺ ʨʝʘʢʪʦʨʘʭ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ ʜʣʷ ʦʪʨʘʞʘʪʝʣʷ ʯʘʱʝ ʚʩʝʛʦ ʚʳʙʠʨʘʶʪ ʙʝʨʠʣʣʠʡ, 

ʦʢʠʩʴ ʙʝʨʠʣʣʠʷ ʠʣʠ ʛʨʘʬʠʪ. 

 



ʋʩʪʨʦʡʩʪʚʦ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʕʪʠ ʵʣʝʤʝʥʪʳ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʫ 

ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʠ ʗʈɼ ʚ ʮʝʣʦʤ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ 

ʜʝʣʝʥʠʷ ʠ ʦʥʠ ʥʘʛʨʝʚʘʶʪ ʨʘʙʦʯʝʝ ʪʝʣʦ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʗʈɼ ʟʘʚʠʩʷʪ 

ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʚ ʨʝʘʢʪʦʨʘʭ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʫʨʘʥ, ʦʙʦʛʘʱʝʥʥʳʡ (ʧʨʠʤʝʨʥʦ ʜʦ 90%) ʠʟʦʪʦʧʦʤ ʫʨʘʥ-235. ɺ ʙʫʜʫʱʝʤ ʚ ʗʈɼ 

ʥʘʡʜʫʪ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʞʝ ʧʣʫʪʦʥʠʡ-239 ʠ ʫʨʘʥ-233, -ʯʪʦ ʧʦʟʚʦʣʠʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʪʴ ʤʘʩʩʫ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʪʠ ʚʝʱʝʩʪʚʘ 

ʩʣʠʰʢʦʤ ʜʦʨʦʛʠ ʠ ʜʝʬʠʮʠʪʥʳ. 

ʇʦʩʢʦʣʴʢʫ ʯʠʩʪʳʡ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʫʨʘʥ ʠʤʝʝʪ ʥʝʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ 

(ʦʢʦʣʦ 1400 ʂ), ʚ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ ʜʝʣʷʱʝʝʩʷ ʚʝʱʝʩʪʚʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʟʠʮʠʡ ʠ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʀʤʠ ʤʦʛʫʪ ʙʳʪʴ, ʥʘʧʨʠʤʝʨ, ʢʘʨʙʠʜ ʫʨʘʥʘ (.ʧʣʘʚʠʪʩʷ ʧʨʠ 2640 ʂ), ʜʚʫʦʢʠʩʴ 

ʫʨʘʥʘ (ʧʣʘʚʠʪʩʷ ʧʨʠ 3020 ʂ), ʩʤʝʩʠ ʛʨʘʬʠʪʘ ʩ ʫʨʘʥʩʦʜʝʨʞʘʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦ ʫʩʪʨʦʝʥʳ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʛʦʤʦʛʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ. 

ʅʘʧʨʠʤʝʨ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʙʣʦʯʥʳʡ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʡ ʵʣʝʤʝʥʪ, ʧʨʠʤʝʥʷʶʱʠʡʩʷ ʚ 

ʨʝʘʢʪʦʨʝ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʗʈɼçʅɽʈɺɸè(ʨʠʩ. 6.8, ʘ). ʆʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʰʝʩʪʠʛʨʘʥʥʳʡ 

ʩʪʝʨʞʝʥʴ ʜʣʠʥʦʡ 1320 ʤʤ ʠ ʧʦʧʝʨʝʯʥʠʢʦʤ 19 ʤʤ, ʧʨʦʥʠʟʘʥʥʳʡ ʢʘʥʘʣʘʤʠ ʜʠʘʤʝʪʨʦʤ 

ʧʨʠʤʝʨʥʦ 3 ʤʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʘʢʠʭ 

ʩʪʝʨʞʥʝʡ ʛʨʘʬʠʪʦʚʳʡ ʧʦʨʦʰʦʢ ʩʥʘʯʘʣʘ ʪʱʘʪʝʣʴʥʦ ʧʝʨʝʤʝʰʠʚʘʝʪʩʷ ʩ ʤʝʣʴʯʘʡʰʠʤʠ 

ʯʘʩʪʠʮʘʤʠ ʜʠʢʘʨʙʠʜʘ ʫʨʘʥʘ, ʦʙʦʛʘʱʝʥʥʦʛʦ ʠʟʦʪʦʧʦʤ ʫʨʘʥ-235 (ʜʦ 90%). ʉʘʤʠ ʞʝ ʯʘʩʪʠʮʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʢʨʳʚʘʶʪʩʷ ʩʣʦʝʤ ʦʩʦʙʦ ʧʣʘʪʥʦʛʦ, ʧʠʨʦʣʠʪʠʯʝʩʢʦʛʦ, ʛʨʘʬʠʪʘ, ʩ ʪʝʤ 

ʯʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʝ 

ʦʩʢʦʣʢʦʚ ʜʝʣʝʥʠʷ ʫʨʘʥʘ ʚ ʨʘʙʦʯʝʝ ʪʝʣʦ 

ʠ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʨʘʜʠʦʘʢʪʠʚʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨʘʙʦʯʝʛʦ 

ʪʝʣʘ (ʚ ʩʤʝʩʴ ʜʦʙʘʚʣʷʶʪ ʪʘʢʞʝ 

ʩʚʷʟʫʶʱʠʝ ʠ ʜʨʫʛʠʝ ʚʝʱʝʩʪʚʘ). ɿʘʪʝʤ 

ʠʟ ʧʦʣʫʯʝʥʥʦʡ ʤʘʩʩʳ ʧʨʝʩʩʫʶʪ 

ʟʘʛʦʪʦʚʢʠ, ʢʦʪʦʨʳʝ ʩʫʰʘʪ ʠ ʩʧʝʢʘʶʪ 

ʧʨʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʩʣʝ ʯʝʛʦ ʚ 

ʥʠʭ ʩʚʝʨʣʷʪ ʢʘʥʘʣʳ ʜʣʷ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. 

ʅʘʢʦʥʝʮ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʢʘʥʘʣʦʚ ʠ 

ʪʦʨʮʳ ʩʪʝʨʞʥʝʡ ʥʘʥʦʩʷʪ ʪʦʥʢʦʩʣʦʡʥʦʝ 

ʧʨʦʪʠʚʦʵʨʦʵʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ ʠʟ 

ʢʘʨʙʠʜʦʚ ʥʠʦʙʠʷ ʠ ʮʠʨʢʦʥʠʷ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ 

ʛʝʪʝʨʦʛʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ ʗʈɼ 

ʜʝʣʷʱʝʝʩʷ ʚʝʱʝʩʪʚʦ, ʥʘʭʦʜʷʱʝʝʩʷ ʚ 

ʩʦʩʪʘʚʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (ʢʦʪʦʨʦʝ 

ʠʥʦʛʜʘ ʩʤʝʰʠʚʘʶʪ ʩ ʪʝʤ ʠʣʠ ʠʥʳʤ 

|ʨʘʟʙʘʚʠʪʝʣʝʤ), ʚʢʨʘʧʣʷʶʪ ʚ 

ʤʝʪʘʣʣʠʯʝʩʢʫʶ ʦʩʥʦʚʫ (ʤʘʪʨʠʮʫ), ʠ ʠʟ 

ʪʘʢʦʛʦ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ 

ʬʦʨʤʫʶʪ ʟʘʪʝʤ ʪʦʥʢʠʝ ʧʣʘʩʪʠʥʳ, ʛʣʘʜʢʠʝ ʠʣʠ ʦʨʝʙʨʝʥʥʳʝ ʪʨʫʙʳ ʠ ʜʨʫʛʠʝ ʵʣʝʤʝʥʪʳ ʩ 

ʨʘʟʚʠʪʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ (ʨʠʩ. 8, ʙ). ʆʙʳʯʥʦ ʜʣʷ ʫʜʦʙʩʪʚʘ ʩʙʦʨʢʠ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʘ 

ʵʪʠ ʵʣʝʤʝʥʪʳ ʛʨʫʧʧʠʨʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʚ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʝ ʩʙʦʨʢʠ (ʨʠʩ. 

8, ʚ). ʀʭ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʟʘʪʝʤ ʚ ʩʧʝʮʠʘʣʴʥʳʝ ʛʥʝʟʜʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚ ʙʣʦʢʝ 

ʟʘʤʝʜʣʠʪʝʣʷ (ʩʤ. ʨʠʩ. 6.5). 

 

 
ʈʘʜʠʫʩ ʘʢʪʠʚʥʦʡ ʟʦʥʳ, ʩʤ 

 

ʈʠʩ. 6.7. ʂʨʠʪʠʯʝʩʢʘʷ ʟʘʛʨʫʟʢʘ ʩʬʝʨʠʯʝʩʢʦʛʦ ʨʝʘʢʪʦʨʘ 

(ʙʝʟ ʦʪʨʘʞʘʪʝʣʷ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʜʠʫʩʘ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʙʝʨʠʣʣʠʝʚʦʛʦ ʠʣʠ ʛʨʘʬʠʪʦʚʦʛʦ 

ʟʘʤʝʜʣʠʪʝʣʷ: 1 - ʙʳʩʪʨʳʡ ʨʝʘʢʪʦʨ, 2 - ʧʨʦʤʝʞʫʪʦʯʥʳʡ 

ʨʝʘʢʪʦʨ, 3 - ʪʝʧʣʦʚʦʡ ʨʝʘʢʪʦʨ (ʥʘ ʢʨʠʚʳʭ ʫʢʘʟʘʥʦ 

ʦʪʥʦʰʝʥʠʝ ʯʠʩʣʘ ʷʜʝʨ ʟʘʤʝʜʣʠʪʝʣʷ ʢ ʯʠʩʣʫ ʷʜʝʨ 

ʛʦʨʶʯʝʛʦ) 



 

 

 

ʇʨʠ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʠ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʪʝʧʣʦʚʳʭ ʛʝʪʝʨʦʛʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ 

ʚʦʟʥʠʢʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʚʳʙʦʨʦʤ ʤʘʪʨʠʯʥʦʛʦ 

ʤʝʪʘʣʣʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʤʝʪʘʣʣʦʚ, 

ʪʘʢʠʭ ʪʫʛʦʧʣʘʚʢʠʭ ʠ ʫʩʪʦʡʯʠʚʳʭ ʢ 

ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʦʜʦʨʦʜʫ, ʢʘʢ ʚʦʣʴʬʨʘʤ ʠ 

ʤʦʣʠʙʜʝʥ, ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʚʦʟʨʘʩʪʘʥʠʝʤ 

ʟʘʛʨʫʟʢʠ ʨʝʘʢʪʦʨʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʵʣʝʤʝʥʪʳ 

ʩʠʣʴʥʦ (ʚ 100 ʨʘʟ ʩʠʣʴʥʝʝ, ʯʝʤ ʛʨʘʬʠʪ) 

ʧʦʛʣʦʱʘʶʪ ʪʝʧʣʦʚʳʝ ʥʝʡʪʨʦʥʳ. ɺ ʥʝʢʦʪʦʨʳʭ 

ʩʣʫʯʘʷʭ ʩʯʠʪʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʢʫʩʩʪʚʝʥʥʦ 

ʦʙʦʛʘʱʘʪʴ ʧʨʠʨʦʜʥʳʡ ʚʦʣʴʬʨʘʤ ʠʟʦʪʦʧʦʤ 

ʚʦʣʴʬʨʘʤ-184, ʩʣʘʙʦ ʧʦʛʣʦʱʘʶʱʠʤ ʪʝʧʣʦʚʳʝ 

ʥʝʡʪʨʦʥʳ. 

ɺʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʫʛʦʧʣʘʚʢʠʭ 

ʤʝʪʘʣʣʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʭʦʨʦʰʝʡ 

ʞʘʨʦʧʨʦʯʥʦʩʪʴʶ ʠ ʚʳʩʦʢʦʡ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴʶ, 

ʚ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ʙʳʩʪʨʳʭ 

ʨʝʘʢʪʦʨʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʱʘʝʪ 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʗʈɼ, ʘ ʪʘʢʞʝ 

ʫʧʨʘʚʣʝʥʠʝ ʝʛʦ ʨʘʙʦʪʦʡ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʩʚʦʡʩʪʚʝʥʥʳʝ ʙʳʩʪʨʳʤ ʨʝʘʢʪʦʨʘʤ ʗʈɼ ʙʦʣʴʰʠʝ 

ʟʘʛʨʫʟʢʠ (ʧʨʠ ʤʘʣʳʭ ʨʘʟʤʝʨʘʭ) ʟʘʪʨʫʜʥʷʶʪ ʩʦʟʜʘʥʠʝ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʚ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʘʪʨʠʮʳ ʧʨʠʭʦʜʠʪʩʷ ʚʚʦʜʠʪʴ ʩʣʠʰʢʦʤ ʤʥʦʛʦ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ). 

 

ʋʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʦʡ ʗʈɼ. ʉ ʗʈɼ ʧʨʦʠʟʚʦʜʷʪ ʚ ʦʙʱʝʤ ʪʝ ʞʝ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ, 

ʯʪʦ ʠ ʩ ɾʈɼ, ʘ ʠʤʝʥʥʦ - ʟʘʧʫʩʢ, ʪ. ʝ. ʚʢʣʶʯʝʥʠʝ ʗʈɼ ʩ ʮʝʣʴʶ ʚʳʚʦʜʘ ʝʛʦ ʥʘ 

ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʘʩʯʝʪʥʳʡ ʨʝʞʠʤ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʥʘ ʵʪʦʤ ʨʝʞʠʤʝ, ʚʦʟʤʦʞʥʳʡ ʧʝʨʝʚʦʜ 

ʗʈɼ ʥʘ ʜʨʫʛʦʡ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʝʞʠʤ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʠ, ʥʘʢʦʥʝʮ, 

ʚʳʢʣʶʯʝʥʠʝ. ʆʜʥʘʢʦ ʚʚʠʜʫ ʥʘʣʠʯʠʷ ʷʜʝʨʥʦʛʦ ʨʝʘʢʪʦʨʘ ʧʨʦʚʝʜʝʥʠʝ ʵʪʠʭ ʦʧʝʨʘʮʠʡ 

ʩʫʱʝʩʪʚʝʥʥʦ ʫʩʣʦʞʥʷʝʪʩʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʩʪʘʥʦʚʠʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʧʨʦʚʝʜʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ɾʈɼ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʗʈɼ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʦʜʝʨʞʠʪ ʦʨʛʘʥʳ 

ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʢʪʦʨʦʤ. ʇʨʠʭʦʜʠʪʩʷ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʮʝʣʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʩʦʩʪʦʷʱʠʝ ʠʟ ʜʝʩʷʪʢʘ ʠ ʙʦʣʝʝ ʨʘʟʣʠʯʥʳʭ ʩʪʝʨʞʥʝʡ ʠ ʙʘʨʘʙʘʥʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʨʝʘʢʪʦʨʫ. ʇʨʠ ʵʪʦʤ ʦʜʥʠ ʫʧʨʘʚʣʷʶʱʠʝ ʦʨʛʘʥʳ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʟʘʧʫʩʢ ʠ ʥʦʨʤʘʣʴʥʦʝ ʚʳʢʣʶʯʝʥʠʝ ʨʝʘʢʪʦʨʘ, ʜʨʫʛʠʝ - ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʤʦʱʥʦʩʪʠ ʥʘ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ, ʪʨʝʪʴʠ - ʘʚʘʨʠʡʥʦʝ ʚʳʢʣʶʯʝʥʠʝ . 

ʉʣʦʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʫʧʨʘʚʣʝʥʠʝ ʙʳʩʪʨʳʤ ʨʝʘʢʪʦʨʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʟ-ʟʘ 

ʦʪʩʫʪʩʪʚʠʷ ʚʝʱʝʩʪʚ, ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʶʱʠʭ ʥʝʡʪʨʦʥʳ ʚʳʩʦʢʠʭ ʵʥʝʨʛʠʡ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʚʦʟʤʦʞʥʫʶ ʮʠʢʣʦʛʨʘʤʤʫ ʨʘʙʦʪʳ ʗʈɼ (ʨʠʩ. 6.9), ʜʚʠʛʘʪʝʣʴʥʘʷ 

ʫʩʪʘʥʦʚʢʘ ʩ ʢʦʪʦʨʳʤ ʩʭʝʤʘʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 6.3. ɿʘʧʫʩʢ ʗʈɼ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʟʘʧʫʩʢʘ ʨʝʘʢʪʦʨʘ, ʢʦʛʜʘ ʧʦʜʘʝʪʩʷ ʢʦʤʘʥʜʘ ʥʘ ʚʳʚʦʜ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʪʝʨʞʥʝʡ ʠʟ ʘʢʪʠʚʥʦʡ 

ʟʦʥʳ. ʉʪʝʨʞʥʠ ʚʳʚʦʜʷʪʩʷ ʧʦʩʪʝʧʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʩʝʢʫʥʜ, ʩ ʪʝʤ ʯʪʦʙʳ 

ʠʩʢʣʶʯʠʪʴ ʨʝʟʢʠʡ ʥʝʨʘʚʥʦʤʝʨʥʳʡ ʥʘʛʨʝʚ ʨʝʘʢʪʦʨʘ, ʩʧʦʩʦʙʥʳʡ ʚʳʟʚʘʪʴ ʨʘʟʨʫʰʝʥʠʝ ʝʛʦ 

ʢʦʥʩʪʨʫʢʮʠʠ. ʇʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ ʚ ʨʝʘʢʪʦʨʝ ʦʧʨʝʜʝʣʝʥʥʦʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʚʳʩʦʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʢʨʳʚʘʝʪʩʷ ʢʣʘʧʘʥ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʠ ʦʥʦ ʧʦʩʪʫʧʘʝʪ ʠʟ ʙʘʢʘ ʧʦ 

ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʚ ʦʭʣʘʞʜʘʶʱʫʶ ʨʫʙʘʰʢʫ ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ, ʘ ʪʘʢʞʝ ʚ ʨʝʘʢʪʦʨ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ, ʪ. ʝ. ʫʩʪʘʥʦʚʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨ ʵʣʝʤʝʥʪʦʚ 

ʈʠʩ. 6.8. ʊʠʧʳ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ 

ʜʣʷ ʪʚʝʨʜʦʬʘʟʥʳʭ ʨʝʘʢʪʦʨʦʚ ʗʈɼ: ʘ - 

çʙʣʦʯʥʳʡè (ʜʣʷ ʛʦʤʦʛʝʥʥʦʛʦ ʨʝʘʢʪʦʨʘ), ʙ, ʚ- 

ʧʣʘʩʪʠʥʯʘʪʳʝ (ʜʣʷ ʛʝʪʝʨʦʛʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ) 



ʢʦʥʩʪʨʫʢʮʠʠ, ʙʣʠʟʢʠʭ ʢ ʨʘʙʦʯʠʤ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʜʦʩʪʠʛʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʪʝʧʣʦʚʦʝ 

ʨʘʩʰʠʨʝʥʠʝ çʛʦʨʷʯʠʭè ʵʣʝʤʝʥʪʦʚ ʠ ʩʞʘʪʠʝ çʭʦʣʦʜʥʳʭè. 

 
ʈʠʩ. 6.9. ʎʠʢʣʦʛʨʘʤʤʘ ʨʘʙʦʪʳ ʗʈɼ çʅɽʈɺɸè (ʊ ʠ ʈ- ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʚʦʜʦʨʦʜʘ ʥʘ 

ʚʳʭʦʜʝ ʠʟ ʨʝʘʢʪʦʨʘ):  

ɸ - ʟʘʧʫʩʢ ʗʈɼ; ɹ - ʦʩʥʦʚʥʦʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʗʈɼ; ɺ - ʚʳʢʣʶʯʝʥʠʝ ʗʈɼ; ɻ - ʦʭʣʘʞʜʝʥʠʝ ʨʝʘʢʪʦʨʘ;  

1 - ʦʪʢʨʳʪʠʝ ʛʣʘʚʥʦʛʦ ʢʣʘʧʘʥʘ, ʧʦʜʘʯʘ ʚʦʜʦʨʦʜʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʜʚʠʛʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ 

ʘʛʨʝʛʘʪʦʚ, ʧʫʩʢ ʠ ʨʘʟʦʛʨʝʚ ʨʝʘʢʪʦʨʘ, ʨʘʩʢʨʫʪʢʘ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ; 2 - ʥʘʙʦʨ ʪʷʛʠ; 3 - ʧʝʨʝʭʦʜ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʨʝʞʠʤ ʢʦʥʝʯʥʦʡ ʩʪʫʧʝʥʠ; 4 - ʚʳʜʝʨʞʢʘ ʥʘ ʨʝʞʠʤʝ ʢʦʥʝʯʥʦʡ ʩʪʫʧʝʥʠ; 5 - ʚʳʢʣʶʯʝʥʠʝ ʨʝʘʢʪʦʨʘ; 

6 - ʚʳʢʣʶʯʝʥʠʝ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ; 7 - ʥʘʯʘʣʦ ʫʧʨʘʚʣʝʥʠʷ ʪʷʛʦʡ; 8 - ʢʦʥʝʮ ʫʧʨʘʚʣʝʥʠʷ 

 

ɺ ʨʝʘʢʪʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʥʘʛʨʝʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʦʥʦ ʦʙʨʘʱʘʝʪʩʷ ʚ ʛʘʟ. 

ʕʪʦʪ ʛʘʟ, ʠʩʪʝʢʘʷ ʯʝʨʝʟ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ, ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʪʷʛʠ. ʅʝʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʛʘʟʘ, ʥʘʛʨʝʪʦʛʦ ʜʦ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʦʩʪʫʧʘʝʪ ʥʘ ʪʫʨʙʠʥʫ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʚʨʘʱʝʥʠʝ ʝʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʩʦʩʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʫʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʦʜʘʯʠ ʢʦʤʘʥʜ ʥʘ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʘʢʪʦʨʦʤ ʠ ʢʣʘʧʘʥʳ, ʫʧʨʘʚʣʷʶʱʠʝ 

ʨʘʩʭʦʜʦʤ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʜʦʩʪʠʛʘʝʪʩʷ ʚʳʚʦʜ ʗʈɼ ʥʘ ʨʘʩʯʝʪʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ɿʘʧʫʩʢ ʗʈɼ 

ʟʘʥʠʤʘʝʪ 1- 2 ʤʠʥ. 

ʇʦʩʣʝ ʟʘʧʫʩʢʘ ʫʧʨʘʚʣʝʥʠʝ ʗʈɼ ʩʦʩʪʦʠʪ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʟʘʜʘʥʥʳʭ 

ʚʝʣʠʯʠʥ ʪʷʛʠ ʠ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ. ʀʟʤʝʥʝʥʠʝ ʪʷʛʠ ʧʨʦʠʟʚʦʜʠʪʩʷ, ʢʘʢ ʠ ʚ ɾʈɼ, ʧʫʪʝʤ 

ʠʟʤʝʥʝʥʠʷ ʨʘʩʭʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʝʞʥʝʡ ʚʝʣʠʯʠʥʳ ʫʜʝʣʴʥʦʛʦ 

ʠʤʧʫʣʴʩʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʝʛʨʝʚʘ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʘʢʪʦʨʘ 

ʥʝʦʙʭʦʜʠʤʦ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʥʘ ʝʛʦ ʫʧʨʘʚʣʷʶʱʠʝ ʦʨʛʘʥʳ. 

ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʘ ʪʷʛʠ ʗʈɼ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʝʪʦʤ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʤʦʞʝʪ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʦʚʦʨʦʪʦʤ ʗʈɼ ʚ ʢʘʨʜʘʥʥʦʤ ʧʦʜʚʝʩʝ (ʣʠʙʦ 

ʜʨʫʛʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʠʟʚʝʩʪʥʳʤʠ ʚ ʧʨʘʢʪʠʢʝ ʨʘʢʝʪʦʩʪʨʦʝʥʠʷ). 

ʗʈɼ ʧʝʨʝʜ ʚʳʢʣʶʯʝʥʠʝʤ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʝʨʝʚʝʩʪʠ ʥʘ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʨʝʞʠʤ 

ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ ʢʦʥʝʯʥʦʡ ʩʪʫʧʝʥʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʪʷʛʘ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ 

ʧʨʦʮʝʥʪʦʚ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʩʥʠʞʘʝʪʩʷ ʚʣʠʷʥʠʝ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʝʨʝʭʦʜʥʳʭ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʫʤʤʘʨʥʳʡ ʠʤʧʫʣʴʩ ʨʘʢʝʪʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʘʝʪʩʷ ʪʦʯʥʦʩʪʴ ʚʳʚʦʜʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ 

ʟʘʜʘʥʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʧʦʣʝʪʘ. ʊʫʨʙʦʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩ ʥʝʢʦʪʦʨʳʤ 

ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʢʣʶʯʝʥʠʷ ʨʝʘʢʪʦʨʘ, ʩ ʪʝʤ ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʨʦʪʦʢ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʯʝʨʝʟ ʨʝʘʢʪʦʨ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʚʨʝʤʝʥʠ ʠ ʠʩʢʣʶʯʠʪʴ ʪʝʤ ʩʘʤʳʤ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʛʨʝʚʘ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. 

ɺ ʗʈɼ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʢʣʶʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʠʤʘʪʴ 

ʩʧʝʮʠʘʣʴʥʳʝ ʤʝʨʳ ʧʦ ʦʭʣʘʞʜʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʘʢʪʦʨʘ (ʧʦʩʣʝ ʝʛʦ ʚʳʢʣʶʯʝʥʠʷ) ʠʟ-ʟʘ 



ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ -ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʠ. ʆʥʦ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʘʢʪʠʚʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʧʨʦʠʩʭʦʜʷʱʝʡ ʧʨʠ ʨʘʙʦʪʝ ʨʝʘʢʪʦʨʘ, ʠ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʧʨʦʜʫʢʪʦʚ ʜʝʣʝʥʠʷ. ʆʩʪʘʪʦʯʥʦʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ ʧʦʩʪʝʧʝʥʥʦ 

ʩʧʘʜʘʝʪ, ʥʦ ʤʦʞʝʪ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʦʧʘʩʥʦʤ ʫʨʦʚʥʝ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʠ ʜʘʞʝ ʜʥʝʡ 

(ʨʠʩ. 6.10). 

 
ʈʠʩ. 6.10. ʊʝʧʣʦʚʳʜʝʣʝʥʠʝ (ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ) ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʨʝʘʢʪʦʨʘ ʧʦʩʣʝ ʝʛʦ 

ʚʳʢʣʶʯʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʦʡ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʗʈɼ: 1- 10 ʩ, 2 - 100 ʩ, 5 - 1 ʯ, 4 -1 ʩʫʪʢʠ, 5 - 1 ʤʝʩ, 6 ï 1ʛʦʜ 

 

 

ʆʭʣʘʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʫʪʝʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʠʣʠ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʧʨʦʧʫʩʢʘʥʠʷ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʯʝʨʝʟ ʨʝʘʢʪʦʨ. ɼʣʷ ʵʪʦʡ ʮʝʣʠ ʚ ʙʘʢʝ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʟʘʧʘʩ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʊʷʛʘ, ʩʦʟʜʘʚʘʝʤʘʷ ʧʨʠ 

ʦʭʣʘʞʜʝʥʠʠ ʨʝʘʢʪʦʨʘ, ʥʠʯʪʦʞʥʦ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʷʛʦʡ ʚ ʦʩʥʦʚʥʦʤ ʨʝʞʠʤʝ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ɾʈɼ ʜʣʷʗʈɼ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʫʜʥʦʩʪʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʫʩʢʘ ʚʩʣʝʜʩʪʚʠʝ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʛʦ çʦʪʨʘʚʣʝʥʠʷè ʨʝʘʢʪʦʨʘ. ʕʪʦ ʷʚʣʝʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʢʦʧʣʝʥʠʠ ʚ ʘʢʪʠʚʥʦʡ 

ʟʦʥʝ ʪʘʢʠʭ ʚʝʱʝʩʪʚ, ʢʘʢ ʢʩʝʥʦʥ-135 ʠ ʩʘʤʘʨʠʡ-149, ʢʦʪʦʨʳʝ ʯʨʝʟʚʳʯʘʡʥʦ ʩʠʣʴʥʦ 

ʧʦʛʣʦʱʘʶʪ ʪʝʧʣʦʚʳʝ ʥʝʡʪʨʦʥʳ. ʇʨʠʤʝʨʥʦ ʯʝʨʝʟ 10 ʯ ʧʦʩʣʝ ʚʳʢʣʶʯʝʥʠʷ ʗʈɼ ʩʦʜʝʨʞʘʥʠʝ 

ʵʪʠʭ ʚʝʱʝʩʪʚ ʜʦʩʪʠʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ, ʘ ʟʘʪʝʤ ʫʤʝʥʴʰʘʝʪʩʷ - ʚʩʣʝʜʩʪʚʠʝ 

ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʨʘʩʧʘʜʘ ʢʩʝʥʦʥʘ-135. ɽʩʣʠ ʗʈɼ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʘʪʴ ʚ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, 

ʥʘʯʠʥʘʷ ʦʪ ʧʦʣʫʯʘʩʘ ʠ ʢʦʥʯʘʷ 1 ð2 ʩʫʪʢʘʤʠ ʧʦʩʣʝ ʝʛʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʪʦ 

ʩʠʩʪʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʪʘʢʦʛʦ ʗʈɼ ʜʦʣʞʥʘ ʨʘʩʩʯʠʪʳʚʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʢʦʤʧʝʥʩʘʮʠʠ ʵʬʬʝʢʪʘ çʦʪʨʘʚʣʝʥʠʷè. ɼʣʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʘʢʪʦʨʦʚ ʗʈɼ ʵʪʦʪ ʵʬʬʝʢʪ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ, ʜʣʷ ʙʳʩʪʨʳʭ - ʥʝʟʥʘʯʠʪʝʣʝʥ. 

 

ʈʘʜʠʘʮʠʦʥʥʘʷ ʦʧʘʩʥʦʩʪʴ ʦʪ ʗʈɼ. ʈʘʙʦʪʘʶʱʠʡ ʗʈɼ ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ -ʨʘʜʠʘʮʠʠ - ʛʘʤʤʘ- ʠ ʥʝʡʪʨʦʥʥʦʛʦ ʠʟʣʫʯʝʥʠʷ. ɹʝʟ ʧʨʠʥʷʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ 

ʨʘʜʠʘʮʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ ʥʝʜʦʧʫʩʪʠʤʳʡ ʥʘʛʨʝʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʦʭʨʫʧʯʠʚʘʥʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʨʘʟ-ʨʫʰʝʥʠʝ 

ʧʣʘʩʪʤʘʩʩʦʚʳʭ ʠ ʩʪʘʨʝʥʠʝ ʨʝʟʠʥʦʚʳʭ ʜʝʪʘʣʝʡ, ʥʘʨʫʰʝʥʠʝ ʠʟʦʣʷʮʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʢʘʙʝʣʝʡ, ʚʳʚʦʜ ʠʟʩʪʨʦʷ ʵʣʝʢʪʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ. ʈʘʜʠʘʮʠʷ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʥʘʚʝʜʝʥʥʫʶ 

(ʠʩʢʫʩʩʪʚʝʥʥʫʶ) ʨʘʜʠʦʘʢʪʠʚʥʦʩʪʴ ʤʘʪʝʨʠʘʣʦʚ ð ʘʢʪʠʚʠʟʘʮʠʶ ʠʭ. 

ʕʢʠʧʘʞ ʢʦʩʤʠʯʝʩʢʦʛʦ ʢʦʨʘʙʣʷ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʡ ʧʝʨʩʦʥʘʣ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ 

ʣʫʯʝʚʳʝ .ʧʦʨʘʞʝʥʠʷ. ʉʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʠʟʣʫʯʝʥʠʝ ʨʝʘʢʪʦʨʘ ʧʨʦʜʦʣʞʘʝʪʩʷ ʠ ʧʦʩʣʝ 

ʚʳʢʣʶʯʝʥʠʷ ʗʈɼ. ʀʟ ʨʠʩ. 6.11 ʚʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʘʷ ʨʘʜʠʘʮʠʦʥʥʘʷ ʦʧʘʩʥʦʩʪʴ 



ʩʫʱʝʩʪʚʫʝʪ ʧʨʠ ʨʘʙʦʪʝ ʗʈɼ ʥʘ. ɿʝʤʣʝ, ʘ ʥʘʠʤʝʥʴʰʘʷ- ʧʨʠ ʨʘʙʦʪʝ ʚ ʢʦʩʤʠʯʝʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ. 

 

 
 

ʈʠʩ. 6.11. ʍʘʨʘʢʪʝʨ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠ ʨʘʙʦʪʝ ʗʈɼ: 1 -ʜʝʡʩʪʚʠʝ ʨʘʜʠʦʘʢʪʠʚʥʦʡ ʚʳʭʣʦʧʥʦʡ ʩʪʨʫʠ; 

2 - ʨʘʜʠʘʮʠʦʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 3 - ʘʢʪʠʚʘʮʠʷ ʧʫʩʢʦʚʳʭ ʠ ʦʙʩʣʫʞʠʚʘʶʱʠʭ 

ʫʩʪʨʦʡʩʪʚ; 4 - ʥʘʛʨʝʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ ʙʘʢʝ; 5 - ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʥʠʢʘʶʱʝʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʦʪʩʝʢ ʧʦʣʝʟʥʦʛʦ 

ʛʨʫʟʘ ʧʫʪʝʤ ʨʘʩʩʝʷʥʠʷ ʚ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ; 6 - ʧʨʷʤʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟʣʫʯʝʥʠʷ; 7 - 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʟʣʫʯʝʥʠʷ ʧʫʪʝʤ ʨʘʩʩʝʷʥʠʷ ʚ ʚʦʟʜʫʭʝ 

 

ʇʨʦʩʪʝʡʰʠʡ ʠ ʚʤʝʩʪʝ ʩ ʪʝʤ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʧʦʣʝʟʥʦʛʦ 

ʛʨʫʟʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʜʘʣʝʥʠʠ ʦʪʩʝʢʘ ʧʦʣʝʟʥʦʛʦ ʛʨʫʟʘ ʥʘ ʥʝʢʦʪʦʨʦʝ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʨʝʘʢʪʦʨʘ, ʪʘʢ ʢʘʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʘʜʠʘʮʠʠ ʙʳʩʪʨʦ ʩʥʠʞʘʝʪʩʷ ʩ ʫʜʘʣʝʥʠʝʤ 

ʦʪ ʠʩʪʦʯʥʠʢʘ. ɼʘʣʴʥʝʡʰʝʝ ʩʥʠʞʝʥʠʝ ʨʘʜʠʘʮʠʠ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ ʜʦʩʪʠʛʘʝʪʩʷ 

ʫʩʪʘʥʦʚʢʦʡ ʩʧʝʮʠʘʣʴʥʳʭ ʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ. ʆʥʠ ʟʘʱʠʱʘʶʪ ʪʘʢʞʝ ʦʪ ʨʘʜʠʘʮʠʠ ʨʘʙʦʯʝʝ 

ʪʝʣʦ ʚ ʙʘʢʝ ʠ ʯʘʩʪʠʯʥʦ ʢʦʥʩʪʨʫʢʮʠʶ ʜʚʠʛʘʪʝʣʴʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʚʩʝʛʦ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʘʧʧʘʨʘʪʘ. (ʈʘʙʦʯʝʝ ʪʝʣʦ ʠʢʦʥʩʪʨʫʢʮʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʟʘʱʠʱʘʶʪ 

ʧʦʣʝʟʥʳʡ ʛʨʫʟ ʦʪ ʨʘʜʠʘʮʠʠ.) 

ɺʥʫʪʨʠ ʩʠʣʦʚʦʛʦ ʢʦʨʧʫʩʘ ʨʝʘʢʪʦʨʘ, ʥʘʜ ʘʢʪʠʚʥʦʡ ʟʦʥʦʡ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʧʝʨʚʠʯʥʘʷ ʨʝʘʢʪʦʨʥʘʷ ʟʘʱʠʪʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʥʘʙʦʨ 

ʧʣʘʩʪʠʥ ʩ ʢʘʥʘʣʘʤʠ ʜʣʷ ʧʨʦʭʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ (ʩʤ. ʧʦʟʠʮʠʶ 2 ʥʘ ʨʠʩ. 6.4). ʇʨʠʯʝʤ ʢʘʥʘʣʳ 

ʚ ʩʦʩʝʜʥʠʭ ʧʣʘʩʪʠʥʘʭ ʥʝ ʩʦʚʧʘʜʘʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʠ ʙʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʠʩʢʣʶʯʘʝʪʩʷ ʧʨʷʤʦʡ 

ʚʳʣʝʪ ʥʝʡʪʨʦʥʦʚ ʠ ʛʘʤʤʘ-ʢʚʘʥʪʦʚ ʠʟ ʘʢʪʠʚʥʦʡ ʟʦʥʳ. ʆʙʳʯʥʦ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʘʧʧʘʨʘʪʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʥʝʰʥʷʷ ʟʘʱʠʪʘ, ʢʦʪʦʨʘʷ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʤʝʞʜʫ 

ʨʝʘʢʪʦʨʦʤ ʠ ʙʘʢʦʤ ʨʘʙʦʯʝʛʦ ʪʝʣʘ (ʩʤ. ʧʦʟʠʮʠʶ 16 ʥʘ ʨʠʩ. 6.3). 

ʂʘʢ ʧʨʘʚʠʣʦ, ʚ ʟʘʱʠʪʥʳʭ ʵʢʨʘʥʘʭ ʩʦʯʝʪʘʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ (ʩʚʠʥʝʮ, ʚʦʣʴʬʨʘʤ) ʠ ʠʭ ʩʦʝʜʠʥʝʥʠʷ, ʭʦʨʦʰʦ ʧʦʛʣʦʱʘʶʱʠʝ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʝ; ʣʝʛʢʠʝ ʵʣʝʤʝʥʪʳ (ʥʘʧʨʠʤʝʨ, ʚ ʚʠʜʝ ʚʦʜʦʨʦʜʩʦʜʝʨʞʘʱʠʭ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʪʠʧʘ ʛʠʜʨʠʜʘ ʣʠʪʠʷ), ʭʦʨʦʰʦ ʟʘʤʝʜʣʷʶʱʠʝ ʠ ʦʪʨʘʞʘʶʱʠʝ ʥʝʡʪʨʦʥʳ; 

ʵʣʝʤʝʥʪʳ, ʩʠʣʴʥʦ ʧʦʛʣʦʱʘʶʱʠʝ ʪʝʧʣʦʚʳʝ ʥʝʡʪʨʦʥʳ (ʙʦʨ, ʢʘʜʤʠʡ). ʆʧʨʝʜʝʣʝʥʥʳʝ 

ʪʨʫʜʥʦʩʪʠ ʚʳʟʳʚʘʝʪ ʦʭʣʘʞʜʝʥʠʝ ʟʘʱʠʪʥʳʭ ʵʢʨʘʥʦʚ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʝ. 

ɿʘʱʠʪʥʳʝ ʵʢʨʘʥʳ ʟʘʤʝʪʥʦ ʫʭʫʜʰʘʶʪ ʤʘʩʩʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʗʈɼ ʠ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ʉʧʝʮʠʬʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʟʘʱʠʪʳ ʦʪ ʨʘʜʠʘʮʠʠ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ, ʩʥʘʙʞʝʥʥʳʭ ʗʈɼ. ɺ ʧʨʦʝʢʪʘʭ 

ʪʘʢʠʭ ʢʦʩʤʠʯʝʩʢʠʭ ʢʦʨʘʙʣʝʡ ʧʝʨʝʜ ʢʘʙʠʥʦʡ ʵʢʠʧʘʞʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 



ʵʢʨʘʥ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʟʘʱʠʪʳ, ʷʚʣʷʶʱʠʡʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʟʘʱʠʪʦʡ ʦʪ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʣʝʤʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʩ ʗʈɼ 

ʩʯʠʪʘʝʪʩʷ ʚ ʧʨʠʥʮʠʧʝ ʨʝʰʝʥʥʦʡ. ʈʝʰʝʥʳ ʪʘʢʞʝ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʗʈɼ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʩʪʝʥʜʘʭ ʠ ʧʫʩʢʦʚʳʭ ʧʣʦʱʘʜʢʘʭ. ʍʦʪʷ ʨʘʙʦʪʘʶʱʠʡ 

ʗʈɼ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘè ʫʞʝ ʯʝʨʝʟ ʩʫʪʢʠ ʧʦʩʣʝ 

ʦʢʦʥʯʘʥʠʷ ʨʘʙʦʪʳ ʗʈɼ ʤʦʞʥʦ ʙʝʟ ʚʩʷʢʠʭ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʤʠʥʫʪ .ʥʘ ʨʘʩʩʪʦʷʥʠʠ 50 ʤ ʦʪ ʗʈɼ ʠ ʜʘʞʝ ʧʦʜʭʦʜʠʪʴ ʢ ʥʝʤʫ. 

ʇʨʦʩʪʝʡʰʠʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʧʦʟʚʦʣʷʶʪ ʦʙʩʣʫʞʠʚʘʶʱʝʤʫ ʧʝʨʩʦʥʘʣʫ ʚʭʦʜʠʪʴ ʚ ʨʘʙʦʯʫʶ 

ʟʦʥʫ ʗʈɼ ʫʞʝ ʚʩʢʦʨʝ ʧʦʩʣʝ ʠʩʧʳʪʘʥʠʡ. 

ʋʨʦʚʝʥʴ ʟʘʨʘʞʝʥʠʷ ʧʫʩʢʦʚʳʭ .ʢʦʤʧʣʝʢʩʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʧʦ-ʚʠʜʠʤʦʤʫ, ʥʝ 

ʙʫʜʝʪ ʧʨʝʧʷʪʩʪʚʠʝʤ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʗʈɼ ʥʘ ʥʠʞʥʠʭ ʩʪʫʧʝʥʷʭ ʢʦʩʤʠʯʝʩʢʠʭ ʨʘʢʝʪ. 

ʇʨʦʙʣʝʤʘ ʨʘʜʠʘʮʠʦʥʥʦʡ ʦʧʘʩʥʦʩʪʠ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ 

ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʩʤʷʛʯʘʝʪʩʷ ʪʝʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʯʪʦ ʚʦʜʦʨʦʜ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʨʝʘʢʪʦʨ. ʇʦʵʪʦʤʫ ʨʝʘʢʪʠʚʥʘʷ ʩʪʨʫʷ ʗʈɼ ʥʝ ʙʦʣʝʝ 

ʦʧʘʩʥʘ, ʯʝʤ ʩʪʨʫʷ ɾʈɼ. 

 

ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ. ʆʥʠ ʙʳʣʠ ʥʘʯʘʪʳ ʚ ʩʝʨʝʜʠʥʝ 50-ʭ 

ʛʦʜʦʚ, ʪ. ʝ. ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʚʚʝʜʝʥʠʝʤ ʚ ʩʪʨʦʡ ʧʝʨʚʳʭ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʩ 

ʨʘʙʦʪʘʤʠ ʧʦ ʩʦʟʜʘʥʠʶ ʧʝʨʚʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ɾʈɼ. ʈʘʟʨʘʙʦʪʯʠʢʠ ʗʈɼ ʚ ʧʦʣʥʦʡ ʤʝʨʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʠ ʧʨʦʜʦʣʞʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʷʜʝʨʥʦʛʦ 

ʨʝʘʢʪʦʨʦʩʪʨʦʝʥʠʷ ʠ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣʝʩʪʨʦʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʦʟʜʘʥʠʶ ʧʨʦʪʦʪʠʧʦʚ 

ʣʝʪʥʳʭ ʦʙʨʘʟʮʦʚ ʗʈɼ ʧʨʝʜʰʝʩʪʚʦʚʘʣʠ ʛʦʜʳ ʫʧʦʨʥʦʛʦ ʪʨʫʜʘ. 

ʇʦʢʘʟʘʪʝʣʴʥʦʡ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ çʈʦʚʝʨè, ʦʩʫʱʝʩʪʚʣʷʚʰʘʷʩʷ 

ʚ ʉʐɸ ʚ 1955ð1971 ʛʛ. ʂʦʥʝʯʥʦʡ ʮʝʣʴʶ ʧʨʦʛʨʘʤʤʳ ʙʳʣʦ ʩʦʟʜʘʥʠʝ ʢʦʩʤʠʯʝʩʢʦâʛʦ 

ʘʧʧʘʨʘʪʘ ʩ ʪʚʝʨʜʦʬʘʟʥʳʤ ʗʈɼ. ɺ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʤʳ çʈʦʚʝʨè ʩ ʥʘʯʘʣʘ 60-ʭ ʛʦʜʦʚ 

ʨʘʟʨʘʙʘʪʳʚʘʣʠʩʴ ʗʈɼ çʅɽʈɺɸè ʠ ʨʘʢʝʪʥʘʷ ʩʪʫʧʝʥʴ çʈʀʌʊè ʩ ʗʈɼ (ʧʦʣʥʳʝ ʥʘʟʚʘʥʠʷ ʚ 

ʧʝʨʝʚʦʜʝ ʩ ʘʥʛʣʠʡʩʢʦʛʦ ʦʟʥʘʯʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ çʗʜʝʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʨʘʢʝʪʘʭ-ʥʦʩʠʪʝʣʷʭè ʠ çʃʝʪʥʳʝ ʠʩʧʳʪʘʥʠʷ ʨʝʘʢʪʦʨʘè). ʆʩʥʦʚʥʳʤʠ ʬʠʨʤʘʤʠ-

ʨʘʟʨʘʙʦʪʯʠʢʘʤʠ ʙʳʣʠ: çɸʵʨʦʜʞʝʪʜʞʝʥʝ ʨʘʣè (ʧʦ ʗʈɼ ʚ ʮʝʣʦʤ), çʋʝʩʪʠʥʭʘʫʟ ʵʣʝʢʪʨʠʢè 

(ʧʦ ʷʜʝʨʥʦʤʫ ʨʝʘʢʪʦʨʫ), çʃʦʢʭʠʜè (ʧʦ ʨʘʢʝʪʥʦʡ ʩʪʫʧʝʥʠ). ʈʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʗʈɼ 

çʅɽʈɺɸè ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘ ʪʷʛʫ ʧʨʠʤʝʨʥʦ ʦʪ 6 ʜʦ 90 ʪʩ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʜʢʦʛʦ 

ʚʦʜʦʨʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʉʪʫʧʝʥʴ ʩ ʗʈɼ çʅɽʈɺɸè ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʠʩʧʳʪʘʪʴ ʚ 

ʧʦʣʝʪʝ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʪʫʧʝʥʷʤʠ ʨʘʢʝʪʳ çʉʘʪʫʨʥ-5è. 

ʉ ʮʝʣʴʶ ʦʪʨʘʙʦʪʢʠ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʗʈɼ ʚ ʉʐɸ ʙʳʣʦ 

ʩʦʟʜʘʥʦ ʠ ʠʩʧʳʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʩʝʨʠʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʘʢʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ                  

(ʨʠʩ. 6.12-6.14). ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʝʨʚʳʝ ʠʟ ʥʠʭ ʧʨʝʜʩʪʘʚʣʷʣʠ ʩʦʙʦʡ ʧʨʦʩʪʝʡʰʠʝ 

ʪʚʝʨʜʦʬʘʟʥʳʝ ʨʝʘʢʪʦʨʳ, ʚ ʢʦʪʦʨʳʝ ʧʦʜʘʚʘʣʩʷ ʛʘʟʦʦʙʨʘʟʥʳʡ ʚʦʜʦʨʦʜ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʠʩʧʳʪʳʚʘʣʠʩʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʚʠʛʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ ʩ ʗʈɼ, ʩʦʜʝʨʞʘʚʰʠʝ ʙʘʢ 

ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ, ʨʝʘʢʪʦʨ, ʪʫʨʙʦʥʘʩʦʩʥʳʡ ʘʛʨʝʛʘʪ ʠ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ. 

ʅʘ ʫʩʪʘʥʦʚʢʘʭ ʩʝʨʠʠ çʂʠʚʠè ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʤʦʱʥʦʩʪʴ ʨʝʘʢʪʦʨʘ 1000 ʄɺʪ, 

ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʣʘʩʴ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʇʨʠ ʵʪʦʤ ʨʘʩʭʦʜ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ ʩʦʩʪʘʚʣʷʣ 

~30 ʢʛ/ʩ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʘ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʝʘʢʪʦʨʘ - 2330 ʂ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʪʷʛʝ ʙʦʣʝʝ 20 ʪʩ ʠ ʫʜʝʣʴʥʦʤʫ ʠʤʧʫʣʴʩʫ 8100 ʤ/ʩ. ʅʘ ʫʩʪʘʥʦʚʢʘʭ ʩʝʨʠʠ çʌʝʙʫʩè ʙʳʣʘ 

ʜʦʩʪʠʛʥʫʪʘ ʤʦʱʥʦʩʪʴ ʨʝʘʢʪʦʨʘ ʦʢʦʣʦ 5000 ʄɺʪ ʧʨʠ ʨʘʩʭʦʜʝ ʞʠʜʢʦʛʦ ʚʦʜʦʨʦʜʘ ʦʢʦʣʦ 120 

ʢʛ/ʩ; ʚʦʜʦʨʦʜ ʥʘʛʨʝʚʘʣʩʷ ʚ ʨʝʘʢʪʦʨʝ ʜʦ 2500 ʂ. ʕʪʠ ʧʘʨʘʤʝʪʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʷʛʝ ʗʈɼ 

ʩʚʳʰʝ 100 ʪʩ ʠ ʫʜʝʣʴʥʦʤʫ ʠʤʧʫʣʴʩʫ ʩʚʳʰʝ 8200 ʤ/ʩ. 

 



 
ʘ ʙ                   ʚ ʛ 

ʈʠʩ. 6.12. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʘʢʪʦʨʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʗʈɼ çʅɽʈɺɸè:  

ʘ- çʂʠʚʠ-ɸè (ʤʦʱʥʦʩʪʴ 100 ʄɺʪ); ʙ - çʂʠʚʠ-ɹè (ʤʦʱʥʦʩʪʴ 1000 ʄɺʪ, ʪʷʛʘ 22,5 ʪʩ); ʚ - çʌʝʙʫʩ-1è 

(ʤʦʱʥʦʩʪʴ 1000é1500 ʄɺʪ, ʪʷʛʘ 22,5 ʪʩ); ʛ - çʌʝʙʫʩ-2è (ʤʦʱʥʦʩʪʴ 5000 ʄɺʪ, ʪʷʛʘ 113 ʪʩ) 

 

ʅʘʠʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ çʅɽʈɺɸè ʙʳʣʠ 

ʩʚʷʟʘʥʳ, ʢʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʩ ʩʦʟʜʘʥʠʝʤ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʨʝʘʢʪʦʨʘ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʧʳʪʥʳʝ ʦʙʨʘʟʮʳ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʰʣʠ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʨʦʚʝʨʢʫ ʚ 

ʩʧʝʮʠʘʣʴʥʳʭ ʠʩʧʳʪʘʪʝʣʴʥʳʭ ʨʝʘʢʪʦʨʘʭ. ʅʘʢʦʥʝʮ, ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʙʳʣʠ 

ʦʪʨʘʙʦʪʘʥʳ ʜʦ ʪʘʢʦʡ ʩʪʝʧʝʥʠ ʥʘʜʝʞʥʦʩʪʠ, ʯʪʦ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʨʝʘʢʪʦʨʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʨʝʘʢʪʠʚʥʫʶ ʩʪʨʫʶ ʚʦʜʦʨʦʜʘ ʩʪʘʣʠ ʚʳʧʫʩʢʘʪʴ ʚ ʘʪʤʦʩʬʝʨʫ, ʥʝ ʦʧʘʩʘʷʩʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ 

ʟʘʨʘʞʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ.  

ʂ ʥʘʯʘʣʫ 70-ʭ ʛʦʜʦʚ ʥʘ ʧʦʚʝʩʪʢʫ ʜʥʷ ʚʩʪʘʣ ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʣʝʪʥʦʛʦ ʦʙʨʘʟʮʘ ʗʈɼ 

ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʦʩʤʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʘʭ. ʆʜʥʘʢʦ ʚ ʵʪʦ ʚʨʝʤʷ ʚ 

ʉʐɸ ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʘʩʩʠʛʥʦʚʘʥʠʡ ʥʘ ʢʦʩʤʠʯʝʩʢʠʝ ʧʨʦʛʨʘʤʤʳ, ʠ ʨʘʟʨʘʙʦʪʢʘ 

ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ ʙʳʣʘ ʧʨʠʦʩʪʘʥʦʚʣʝʥʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʠʤʝʝʪ ʩʤʳʩʣ ʧʨʠʚʝʩʪʠ ʦʩʥʦʚʥʳʝ 

ʈʠʩ. 6.13. ʇʝʨʚʳʡ ʘʤʝʨʠʢʘʥʩʢʠʡ ʊʗʈɼ KIWI-A, 

ʫʩʪʘʥʦʚʣʝʥʥʳʡ ʥʘ ʠʩʧʳʪʘʪʝʣʴʥʦʤ ʩʪʝʥʜʝ (ʇʦʣʠʛʦʥ ʚ 

ʰʪ. ʅʝʚʘʜʘ) 

ʈʠʩ. 6.14. ʆʙʱʠʡ ʚʠʜ ʘʤʝʨʠʢʘʥʩʢʦʛʦ 

ʪʚʸʨʜʦʬʘʟʥʦʛʦ ʷʜʝʨʥʦʛʦ ʨʘʢʝʪʥʦʛʦ ʜʚʠʛʘʪʝʣ ̫

NERVA  



ʩʚʝʜʝʥʠʷ ʦ ʪʚʝʨʜʦʬʘʟʥʦʤ ʗʈɼ ʚʘʨʠʘʥʪʘ çʅɽʈɺɸ-1è, ʦʩʥʦʚʥʳʝ ʘʛʨʝʛʘʪʳ ʠ ʩʠʩʪʝʤʳ 

ʢʦʪʦʨʦʛʦ ʧʨʦʰʣʠ ʩʪʝʥʜʦʚʫʶ ʦʪʨʘʙʦʪʢʫ. 

çʅɽʈɺɸ-1è ʠʤʝʝʪ ʚʳʩʦʪʫ 10,5 ʤ, ʜʠʘʤʝʪʨ ʦʢʦʣʦ 3 ʤ, ʤʘʩʩʫ 11 ʪ ʠ ʩʦʩʪʦʠʪ ʠʟ 

ʨʝʘʢʪʦʨʘ, ʩʦʧʣʘ, ʜʚʫʭ ʠʜʝʥʪʠʯʥʳʭ ʪʫʨʙʦʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ. ɾʠʜʢʠʡ 

ʚʦʜʦʨʦʜ ʩ ʨʘʩʭʦʜʦʤ 41,7 ʢʛ/ʩ ʧʦʩʪʫʧʘʝʪ ʠʟ ʙʘʢʘ ʚ ʪʦʧʣʠʚʥʳʝ ʥʘʩʦʩʳ, ʛʜʝ ʝʛʦ ʜʘʚʣʝʥʠʝ 

ʧʦʚʳʰʘʝʪʩʷ ʜʦ 97 ʢʛʩ/ʶʤ2. ʇʨʠ ʧʦʩʣʝʜʫʶʱʝʤ ʧʨʦʭʦʞʜʝʥʠʠ ʯʝʨʝʟ ʦʭʣʘʞʜʘʶʱʠʡ ʪʨʘʢʪ 

ʨʝʘʢʪʠʚʥʦʛʦ ʩʦʧʣʘ, ʦʪʨʘʞʘʪʝʣʴ ʠ ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʚʦʜʦʨʦʜ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʛʘʟ. ʕʪʦʪ ʛʘʟ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 156 ʂ ʧʦʩʪʫʧʘʝʪ ʥʘ ʪʫʨʙʠʥʳ ʪʫʨʙʦʥʘʩʦʩʥʳʭ 

ʘʛʨʝʛʘʪʦʚ, ʧʦʩʣʝ ʯʝʛʦ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ ʨʝʘʢʪʦʨʘ. ɺ ʥʝʡ ʚʦʜʦʨʦʜ ʥʘʛʨʝʚʘʝʪʩʷ 

ʜʦ 2360 K ʠ ʧʨʠ ʜʘʚʣʝʥʠʠ 32 ʢʛʩ/ʩʤ
2
 ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ. 

ʈʝʘʢʪʦʨ ʗʈɼ çʅɽʈɺɸ-1è (ʩʤ. ʨʠʩ. 6.4) - ʛʦʤʦʛʝʥʥʳʡ, ʤʦʱʥʦʩʪʴʶ 1575 ʄɺʪ. 

ɸʢʪʠʚʥʘʷ ʟʦʥʘ ʜʠʘʤʝʪʨʦʤ 1 ʤ ʠ ʚʳʩʦʪʦʡ 1,8 ʤ ʩʦʩʪʦʠʪ ʧʨʠʤʝʨʥʦ ʠʟ 1800 .ʩʪʝʨʞʥʝʚʳʭ 

ʰʝʩʪʠʛʨʘʥʥʳʭ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩ. 6.8,ʘ. ʂʦʥʮʝʥʪʨʘʮʠʷ 

ʷʱʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ (ʦʙʦʛʘʱʝʥʥʳʡ ʫʨʘʥ) ʚ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʘʭ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 200é 700 ʤʛ/ʩʤ
3
. 

ʈʝʘʢʪʦʨ ʠʤʝʝʪ ʢʦʣʴʮʝʚʦʡ ʦʪʨʘʞʘʪʝʣʴ ʪʦʣʱʠʥʦʡ ʦʢʦʣʦ 150 ʤʤ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ 

ʦʢʠʩʠ ʙʝʨʠʣʣʠʷ. ʅʘʨʷʜʫ ʩ ʨʝʛʫʣʠʨʫʶʱʠʤʠ ʙʘʨʘʙʘʥʘʤʠ ʠ ʩʪʝʨʞʥʷʤʠ ʚ ʨʝʘʢʪʦʨʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʩʠʩʪʝʤʘ ʪʦʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʘʟʦʦʙʨʘʟʥʳʡ 

ʚʦʜʦʨʦʜ, ʮʠʨʢʫʣʠʨʫʶʱʠʡ ʧʦ ʪʨʫʙʢʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ. ɻʘʟʦʦʙʨʘʟʥʳʡ 

ʚʦʜʦʨʦʜ ʚʳʧʦʣʥʷʝʪ ʨʦʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʘʤʝʜʣʠʪʝʣʷ ʥʝʡʪʨʦʥʦʚ. ʀʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʚʦʜʦʨʦʜʘ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʝʛʦ ʧʣʦʪʥʦʩʪʠ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ 

ʥʝʡʪʨʦʥʦʚ. 

ʉʠʣʦʚʦʡ ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ ʗʈɼ çʅɽʈɺɸ-1è ʚʳʧʦʣʥʝʥ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ, 

ʚʥʫʪʨʝʥʥʠʡ ʨʘʜʠʘʮʠʦʥʥʳʡ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ - ʠʟ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʢʘʨʙʠʜ ʙʦʨʘ 

- ʘʣʶʤʠʥʠʡ - ʛʠʜʨʠʜ ʪʠʪʘʥʘ). ʄʝʞʜʫ ʨʝʘʢʪʦʨʦʤ ʠ ʪʫʨʙʦʥʘʩʦʩʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʤʦʞʝʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʪʘʢʞʝ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʚʥʝʰʥʷʷ ʟʘʱʠʪʘ ʤʘʩʩʦʡ ʜʦ 4,5 ʪ. 

ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʝʢʪʦʨʦʤ ʪʷʛʠ ʗʈɼ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʢʘʨʜʘʥʥʳʡ ʧʦʜʚʝʩ ʠ ʨʫʣʝʚʳʝ 

ʩʦʧʣʘ. ʗʈɼ ʨʘʩʩʯʠʪʘʥ ʥʘ ʪʷʛʫ 34 ʪʩ ʧʨʠ ʫʜʝʣʴʥʦʤ ʠʤʧʫʣʴʩʝ 8100 ʤ/ʩ. ʆʥ ʩʧʦʩʦʙʝʥ 

ʥʦʨʤʘʣʴʥʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʧʨʠ ʚʳʭʦʜʝ ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʪʫʨʙʦʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ ʩʦ 

ʩʥʠʞʝʥʠʝʤ ʪʷʛʠ ʜʦ 27,1 ʪʩ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘʪʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʚ ʘʚʘʨʠʡʥʦʤ ʨʝʞʠʤʝ ʩ 

ʧʘʜʝʥʠʝʤ ʪʷʛʠ ʜʦ 13,6 ʪʩ ʠ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʜʦ 4900 ʤ/ʩ. 

ʗʈɼ çʅɽʈɺɸ-1è ʨʘʩʩʯʠʪʘʥ ʥʘ ʤʥʦʛʦʢʨʘʪʥʦʝ ʚʢʣʶʯʝʥʠʝ ʚ ʧʦʣʝʪʝ. ɽʛʦ ʮʠʢʣʦʛʨʘʤʤʘ 

ʨʘʙʦʪʳ ʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.  6.9. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʱʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʧʝʨʘʮʠʡ 

ʧʦ ʦʭʣʘʞʜʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʗʈɼ ʚ ʪʝʯʝʥʠʝ ʢʦʩʤʠʯʝʩʢʦʛʦ ʧʦʣʝʪʘ ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 20-70 ʯ, 

ʠ ʥʘ ʵʪʠ ʦʧʝʨʘʮʠʠ ʤʦʞʝʪ ʨʘʩʭʦʜʦʚʘʪʴʩʷ 5ð10% ʥʘʯʘʣʴʥʦʛʦ ʟʘʧʘʩʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. 

ʇʦʚʪʦʨʥʦʝ ʚʢʣʶʯʝʥʠʝ ʗʈɼ ʤʦʞʥʦ ʧʨʦʠʟʚʝʩʪʠ, ʢʘʢ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ. 

ʗʈɼ çʅɽʈɺɸ-1è ʧʨʦʝʢʪʠʨʦʚʘʣʩʷ ʥʘ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʨʠʤʝʥʝʥʠʝ. ɽʛʦ ʨʘʙʦʯʠʡ ʨʝʩʫʨʩ 

ʦʧʨʝʜʝʣʝʥ ʚ 10 ʯ ʧʨʠ 60 ʚʢʣʶʯʝʥʠʷʭ, ʘ ʛʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʭʨʘʥʝʥʠʷ ʥʘ ɿʝʤʣʝ - 5 ʣʝʪ, ʚ 

ʢʦʩʤʦʩʝ - 3 ʛʦʜʘ. 

 

ɺ ʉʉʉʈ ʨʝʰʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ʷʜʝʨʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʨʘʢʝʪ ʠ ʨʘʢʝʪ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʚ 1957. ʈʝʘʣʴʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʙʳʣʠ 

ʥʘʯʘʪʳ, ʧʦʩʣʝ ʧʫʩʢʘ ʥʘ ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʘʢʪʦʨʘ ɼʆʋ-3 (çɼʦ 

ʤʦʝʛʦ ʪʨʝʪʴʝʛʦ ʫʜʘʨʘè, ï ʰʫʪʠʣ ʀ.ɺ.ʂʫʨʯʘʪʦʚ. ʈʝʘʢʪʦʨ ʙʳʣ ʧʫʱʝʥ ʧʦʩʣʝ ʝʛʦ ʩʤʝʨʪʠ). 

ʈʝʢʪʦʨ ʚʳʜʘʚʘʣ ʤʦʱʥʳʝ ʧʦʪʦʢʠ ʥʝʡʪʨʦʥʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʠʩʧʳʪʘʥʠʷ ʨʘʜʠʘʮʠʦʥʥʦʡ 

ʩʪʦʡʢʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ, ʪʦʧʣʠʚʥʳʭ ʩʙʦʨʦʢ ʠ ʪ.ʧ. ʅʘ ʵʪʦʤ ʨʝʘʢʪʦʨʝ ʫʜʘʣʦʩʴ ʥʘʛʨʝʪʴ ʩʪʨʫʶ 

ʚʦʜʦʨʦʜʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ 3000 ʉ̄. ɺ 1961 ʥʘ ʉʝʤʠʧʘʣʘʪʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ ʙʳʣ ʟʘʧʫʱʝʥ 

ʨʝʘʢʪʦʨ ʀɻʈ ʠ ʥʘʯʘʪʳ ʧʝʨʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. ɺ 1975- 1989 ʥʘ ʨʝʘʢʪʦʨʝ ʀɺɻ-1 ʚʳʧʦʣʥʝʥʘ 

ʦʪʨʘʙʦʪʢʘ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʩʙʦʨʦʢ ʥʘ ʨʝʩʫʨʩ ʚ ʬʦʨʩʠʨʦʚʘʥʥʦʤ ʨʝʞʠʤʝ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʜʦ 3100 ʂ ʠ ʪʝʧʣʦʚʳʭ ʧʦʪʦʢʘʭ 20 ʢɺʪ/ʩʤ
3
 (ʥʘ ʧʦʨʷʜʦʢ ʚʳʰʝ, ʯʝʤ ʚ ʉʐɸ). ɸ 

ʥʘ ʩʪʝʥʜʦʚʦʤ ʨʝʘʢʪʦʨʝ ʗʈɼ ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʀʈɻʀʊ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘʧʫʩʢʠ ʧʨʠ 

ʤʦʱʥʦʩʪʠ 60 ʄɺʪ ʠ ʪʝʤʧʝʨʘʪʫʨʝ 2650 ʂ. ɺ 70-80-ʝ ʛʦʜʳ ʂɹ "ʉʘʣʶʪ", ʂɹ ʭʠʤʘʚʪʦʤʘʪʠʢʠ, 



ʀɸʕ, ʅʀʂʀʕʊ ʠ ʅʇʆ "ʃʫʯ" (ʇʅʀʊʀ) ʨʘʟʨʘʙʦʪʘʣʠ ʨʘʟʣʠʯʥʳʝ ʧʨʦʝʢʪʳ ʢʦʩʤʠʯʝʩʢʠʭ 

ʗʈɼ ʠ ʷʜʝʨʥʳʭ ʵʥʝʨʛʦʜʚʠʛʘʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ.  

ɺ ʂɹ ʭʠʤʘʚʪʦʤʘʪʠʢʠ ʩʦʟʜʘʚʘʣʠʩʴ ʗʈɼ ʈɼ 0411 ʠ ʷʜʝʨʥʳʡ ʜʚʠʛʘʪʝʣʴ ʤʠʥʠʤʘʣʴʥʦʡ 

ʨʘʟʤʝʨʥʦʩʪʠ ʈɼ 0410 ʪʷʛʦʡ 40 ʠ 3,6 ʪ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʠʟʛʦʪʦʚʣʝʥʳ 

ʨʝʘʢʪʦʨ, çʭʦʣʦʜʥʳʡè ʜʚʠʛʘʪʝʣʴ ʠ ʩʪʝʥʜʦʚʳʡ ʧʨʦʪʦʪʠʧ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʧʳʪʘʥʠʡ ʥʘ 

ʛʘʟʦʦʙʨʘʟʥʦʤ ʚʦʜʦʨʦʜʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʘʤʝʨʠʢʘʥʩʢʦʛʦ, ʩ ʫʜʝʣʴʥʳʤ ʠʤʧʫʣʴʩʦʤ ʥʝ ʙʦʣʴʰʝ 

8250 ʤ/ʩ, ʩʦʚʝʪʩʢʠʡ ʗʈɼ ʟʘ ʩʯʝʪ ʙʦʣʝʝ ʞʘʨʦʩʪʦʡʢʠʭ ʠ ʩʦʚʝʨʰʝʥʥʳʭ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʠʤʝʣ ʵʪʦʪ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʚʥʳʤ 9100 ʤ/ʩ. ʉʪʝʥʜʦʚʘʷ ʙʘʟʘ çɹʘʡʢʘʣ-1è ʜʣʷ ʠʩʧʳʪʘʥʠʡ ʗʈɼ ʨʘʟʤʝʱʘʣʘʩʴ 

ʚ 60 ʢʤ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʛ. ʉʝʤʠʧʘʣʘʪʠʥʩʢ-21. ʆʥʘ ʥʘʯʘʣʘ ʨʘʙʦʪʘʪʴ ʚ 1962-ʤ. ɺ 1971-1978 ʥʘ 

ʧʦʣʠʛʦʥʝ ʠʩʧʳʪʳʚʘʣʠʩʴ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʝ ʵʣʝʤʝʥʪʳ ʧʨʦʪʦʪʠʧʦʚ ʗʈɼ. ʉ 1970 ʧʦ 1988 ʛʦʜ 

ʧʨʦʚʝʜʝʥʦ ʦʢʦʣʦ 30 çʛʦʨʷʯʠʭè ʧʫʩʢʦʚ ʨʝʘʢʪʦʨʦʚ. ʇʨʠ ʵʪʦʤ ʤʦʱʥʦʩʪʴ ʥʝ ʧʨʝʚʳʰʘʣʘ 230 

ʄɺʪ ʧʨʠ ʨʘʩʭʦʜʝ ʚʦʜʦʨʦʜʘ ʜʦ 16,5 ʢʛ/ʩ ʠ ʝʛʦ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʨʝʘʢʪʦʨʘ 3100 ʂ. 

ɺʩʝ ʟʘʧʫʩʢʠ ʧʨʦʰʣʠ ʫʩʧʝʰʥʦ ʠ ʙʝʟʘʚʘʨʠʡʥʦ. ʂʦʥʩʪʨʫʢʪʦʨʳ ʆʂɹ-11 ʉ. ʇ. ʂʦʨʦʣʝʚʘ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʢʦʩʤʠʯʝʩʢʠʭ ʠ ʙʦʝʚʳʭ ʨʘʢʝʪ, ʦʩʥʘʱʝʥʥʳʭ ʷʜʝʨʥʳʤʠ 

ʨʘʢʝʪʥʳʤʠ ʜʚʠʛʘʪʝʣʷʤʠ (ʗʈɼ). ɺ ʢʘʯʝʩʪʚʝ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʦʮʝʥʠʚʘʣʠʩʴ ʚʦʜʘ ʠ ʩʞʠʞʝʥʥʳʝ 

ʛʘʟʳ ï ʚʦʜʦʨʦʜ, ʘʤʤʠʘʢ ʠ ʤʝʪʘʥ. ʅʘ ʩʦʟʜʘʥʥʳʭ ʧʨʦʪʦʪʠʧʘʭ ʗʈɼ ʜʦʩʪʠʛʥʫʪʳ 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʣʷ ʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ ʟʥʘʯʝʥʠʷ ʫʜʝʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ɻʘʟʦʦʭʣʘʞʜʘʝʤʳʡ ʨʝʘʢʪʦʨ ʨʘʟʤʝʨʦʤ ʩ ʥʝʙʦʣʴʰʦʡ ʙʦʯʦʥʦʢ ʠʤʝʣ 

ʧʘʨʘʤʝʪʨʳ: 23 ʤʦʱʥʦʩʪʴ 200 ʄɺʪ, ʪʝʤʧʝʨʘʪʫʨʫ ʛʘʟʘ 3200ʂ, ʚʨʝʤʷ ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʳ 10 

ʤʠʥʫʪ ʠ ʧʨʠ ʵʪʦʤ ʠʟʣʫʯʘʣ 2ʭ10
15

 ʅ*ʩʤ
2
/ʩ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʈɼ-0410 ʠʤʝʣ ʪʷʛʫ 3,6 ʪ 

ʧʨʠ ʤʘʩʩʝ (ʚʤʝʩʪʝ ʩ ʨʘʜʠʘʮʠʦʥʥʦʡ ʟʘʱʠʪʦʡ ʠ ʨʘʤʦʡ ʢʨʝʧʣʝʥʠʷ) 2 ʪ. ɺʳʠʛʨʳʰ ʦʯʝʚʠʜʝʥ. 

ʆʙʱʠʡ ʚʠʜ ʠ 

ʫʩʪʨʦʡʩʪʚʦ 

ʜʚʠʛʘʪʝʣʷ ʈɼ-

0410, ʘ ʪʘʢʞʝ 

ʦʩʥʦʚʥʳʝ 

ʧʘʨʘʤʝʪʨʳ 

ʧʨʠʚʝʜʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʘ ʨʠʩ. 6.13, 6.14 

ʠ ʚ ʪʘʙʣʠʮʝ 6.1. 

ʗʜʝʨʥʳʡ 

ʨʘʢʝʪʥʳʡ 

ʜʚʠʛʘʪʝʣʴ ʈɼ-

0410 ʟʘ 10 

ʚʢʣʶʯʝʥʠʡ ʚ 

ʪʝʯʝʥʠʝ 1 ʯʘʩʘ 

ʚʳʜʘʸʪ ʪʷʛʫ 3.6 ʪ 

ʠ ʩʢʦʨʦʩʪʴ 

ʠʩʪʝʯʝʥʠʷ 8,93 

ʢʤ/ʩ ʧʨʠ 

ʪʝʧʣʦʚʦʡ 

ʤʦʱʥʦʩʪʠ 

ʨʝʘʢʪʦʨʘ 196 

ʄɺʪ.  

 

 

 

 

 

 

ʈʠʩ. 6.15. ʆʙʱʠʡ ʚʠʜ ʠ ʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʨʦʜʥʦʛʦ ʗʈɼ 

ʈɼ-0410 (ʨʘʟʨʘʙʦʪʯʠʢ çʂɹ ʭʠʤʘʚʪʦʤʘʪʠʢʠè, 

ʛ.ɺʦʨʦʥʝʞ) 



ʊʘʙʣʠʮʘ 6.1 ï ʅʘʟʥʘʯʝʥʠʝ ʠ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʗʈɼ ʈɼ-0410 

ȳɆɍɓɆɝɋɓɎɋ 

Ȫɑɥ ɖɆɍɉɔɓɆ, ɘɔɖɒɔɌɋɓɎɥ ɐɔɗɒɎɝɋɗɐɎɛ ɆɕɕɆɖɆɘɔɈ Ɏ ɐɔɖɖɋɐɜɎɎ Ɏɛ ɔɖɇɎɘɡ ɕɖɎ ɔɗɈɔɋɓɎɎ ɊɆɑɢɓɋɉɔ ɐɔɗɒɔɗɆ. 

1. ȨɡɕɔɑɓɋɓɆ ɔɘɖɆɇɔɘɐɆ ɆɉɖɋɉɆɘɔɈ ȵȩȷ çɛɔɑɔɊɓɔɉɔè ɊɈɎɉɆɘɋɑɥ Ɉ ȳȮȮȻȮȲɒɆɞ ɗ ɘɋɕɑɔɈɡɒ ɎɒɎɘɆɘɔɖɔɒ ɥɊɋɖɓɔɉɔ 
ɖɋɆɐɘɔɖɆ. ȰɔɑɎɝɋɗɘɈɔ ɕəɗɐɔɈ - 230, ɗəɒɒɆɖɓɆɥ ɓɆɖɆɇɔɘɐɆ 169900 ɗ. 
2. ȵɖɔɈɋɊɋɓɡ ɎɗɗɑɋɊɔɈɆɓɎɥ ɓɋɏɘɖɔɓɓɔ-ɚɎɍɎɝɋɗɐɎɛ ɛɆɖɆɐɘɋɖɎɗɘɎɐ ɖɋɆɐɘɔɖɆ Ɏ ɍɆɟɎɘɡ Ɉ ȺɃȮ Ɏ ȮȦɃ ɓɆ ɖɋɆɐɘɔɖɋ 
çɓəɑɋɈɔɏè ɒɔɟɓɔɗɘɎ. 
3. ȵɖɔɈɋɊɋɓɆ ɗɋɖɎɥ ɔɉɓɋɈɡɛ ɎɗɕɡɘɆɓɎɏ ɖɋɆɐɘɔɖɆ ɓɆ ȷɋɒɎɕɆɑɆɘɎɓɗɐɔɒ ɥɊɋɖɓɔɒ ɕɔɑɎɉɔɓɋ. 

ɅɊɋɖɓɡɏ ɖɆɐɋɘɓɡɏ ɊɈɎɉɆɘɋɑɢ Ɉɡɕɔɑɓɋɓ ɕɔ ɍɆɒɐɓəɘɔɏ ɗɛɋɒɋ. 

ȴɗɓɔɈɓɡɋ ɕɆɖɆɒɋɘɖɡ 

ȸɥɉɆ Ɉ ɕəɗɘɔɘɋ, ɘɗ (ɐȳ) 3,59 (35,2)  

ȸɋɕɑɔɈɆɥ ɒɔɟɓɔɗɘɢ ɖɋɆɐɘɔɖɆ, ȲȨɘ 196 

ȹɊɋɑɢɓɡɏ Ɏɒɕəɑɢɗ ɘɥɉɎ Ɉ ɕəɗɘɔɘɋ, ɐɉɗĿɗ/ɐɉ (ɒ/ɗ) 910 (8927) 

ȽɎɗɑɔ ɈɐɑɤɝɋɓɎɏ 10 

ȶɋɗəɖɗ ɖɆɇɔɘɡ, ɗ 3600 

Ȱɔɒɕɔɓɋɓɘɡ ɘɔɕɑɎɈɆ: ɖɆɇɔɝɋɋ ɘɋɑɔ ɌɎɊɐɎɏ ɈɔɊɔɖɔɊ 

ȲɆɗɗɆ ɗ ɖɆɊɎɆɜɎɔɓɓɔɏ ɍɆɟɎɘɔɏ, ɐɉ 2000 

ȩɆɇɆɖɎɘɡ ɊɈɎɉɆɘɋɑɥ, ɒɒ 
ɈɡɗɔɘɆ 
ɊɎɆɒɋɘɖ (max) 

 
3500 
1600 

ȩɔɊɡ ɖɆɍɖɆɇɔɘɐɎ 1965-1985 

ȴɕɡɘɓɡɋ ɎɗɕɡɘɆɓɎɥ ɖɋɆɐɘɔɖɆ ɓɆ ɊɈɎɉɆɘɋɑɢɓɔɒ ɖɋɌɎɒɋ, ɉɔɊɡ 1978-1981 

ȴɕɡɘɓɡɋ ɎɗɕɡɘɆɓɎɥ ɖɋɆɐɘɔɖɆ ɓɆ ɣɓɋɖɉɋɘɎɝɋɗɐɔɒ ɖɋɌɎɒɋ, ɉɔɊɡ 1987-1991 

 

ɸʛʨʝʛʘʪ ʩ ʪʝʥʝʚʦʡ ʟʘʱʠʪʦʡ, ʥʦ ʙʝʟ ʚʳʩʦʪʥʦʛʦ ʩʦʧʣʘ ʠʤʝʝʪ ʜʣʠʥʫ 3.6 ʤ, ʜʠʘʤʝʪʨ 1.6 

ʤ ʠ ʤʘʩʩʫ 2 ʪʦʥʥʳ. ʅʫʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʘʟʤʝʨʥʦʩʪʴ ʚʳʙʠʨʘʣʘʩʴ ʪʘʢʦʡ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʠʩʧʳʪʘʪʴ ʫʩʪʘʥʦʚʢʫ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʝʥʜʘʭ. ʅʦ ʠʤʝʶʱʠʝʩʷ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʟʚʦʣʷʶʪ, ʙʝʟ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʧʦʯʪʠ ʥʝ ʤʝʥʷʷ ʨʘʟʤʝʨʦʚ ʠ 

ʤʘʩʩʳ, ʩʦʟʜʘʪʴ ʜʚʠʛʘʪʝʣʴ ʪʷʛʦʡ 40 ʪʦʥʥ - ʜʣʷ ʤʝʞʧʣʘʥʝʪʥʳʭ ʢʦʨʘʙʣʝʡ, ʩʪʘʨʪʫʶʱʠʭ ʩ 

ʦʢʦʣʦʟʝʤʥʦʡ ʦʨʙʠʪʳ ʵʪʦʛʦ ʙʦʣʴʰʝ ʯʝʤ ʜʦʩʪʘʪʦʯʥʦ. ʄʦʞʥʦ ʠ ʙʦʣʴʰʝ, ʥʦ ʪʦʛʜʘ ʥʫʞʥʦ 

ʧʝʨʝʢʦʤʧʦʥʦʚʳʚʘʪʴ ʪʝʧʣʦʚʳʜʝʣʷʶʱʫʶ ʩʙʦʨʢʫ. ʋʧʨʘʚʣʝʥʠʝ ʨʝʘʢʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʝ 

ʩʪʝʨʞʥʷʤʠ, ʚʚʦʜʠʤʳʤʠ ʚ ʘʢʪʠʚʥʫʶ ʟʦʥʫ, ʘ ʧʦʚʦʨʦʪʥʳʤʠ ʙʘʨʘʙʘʥʘʤʠ, ʟʘʧʦʣʥʝʥʥʳʤʠ 

ʢʘʨʙʠʜʦʠʤ ʙʦʨʘ, ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʙʝʨʠʣʣʠʝʚʦʤ ʦʪʨʘʞʘʪʝʣʝ ʧʦ ʝʝ ʧʝʨʠʬʝʨʠʠ. 

ʇʦʥʷʪʥʦ, ʯʪʦ ʪʘʢʘʷ ʩʭʝʤʘ (ʢʩʪʘʪʠ, ʪʠʧʦʚʘʷ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʨʝʘʢʪʦʨʦʚ ʢʦʩʤʠʯʝʩʢʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷ, ʠ ʠʟʚʝʩʪʥʦʤ çʊʦʧʘʟʝè ʪʦ ʞʝ ʩʘʤʦʝ) ʨʘʙʦʪʘʝʪ ʪʦʣʴʢʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʛʝʦʤʝʪʨʠʠ ʨʝʘʢʪʦʨʘ. ʄʘʩʩʘ ʩʠʣʦʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʷʜʝʨʥʳʝ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ, 

ʤʦʞʝʪ ʙʳʪʴ ʚʩʝʛʦ ʧʦʨʷʜʢʘ ʩʦʪʥʠ ʢʠʣʦʛʨʘʤʤʦʚ (ʠ ʜʘʞʝ ʤʝʥʴʰʝ) ʘ ʤʦʱʥʦʩʪʴ ʧʨʠ ʵʪʦʤ 

ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʪʴ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ ʪʘʢʦʡ ʞʝ ʤʘʩʩʳ. ɺʨʷʜ 

ʣʠ ʢʪʦ-ʪʦ ʨʝʰʠʪʩʷ ʩʪʘʚʠʪʴ ʷʜʝʨʥʳʝ ʨʝʘʢʪʦʨʳ ʥʘ ʩʘʤʦʣʸʪʳ ʠʣʠ ʘʚʪʦʤʦʙʠʣʠ. ɺ ʢʦʩʤʦʩʝ ʞʝ 

ʪʨʝʙʫʶʪʩʷ  ʙʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ 

ʚʝʩʝ ʪʦʧʣʠʚʘ, ʧʦʵʪʦʤʫ ʜʣʷ ʢʦʩʤʠʯʝʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ ʙʫʜʫʱʝʛʦ ʷʜʝʨʥʘʷ ʵʥʝʨʛʠʷ 

ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʩʘʤʦʡ ʧʝʨʩʧʝʢʪʠʚʥʦʡ. ʈʘʟʨʘʙʦʪʢʘ ʨʘʢʝʪ ʩ ʷʜʝʨʥʳʤ ʜʚʠʛʘʪʝʣʷʤ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʚʳʚʦʜʘ ʥʘ ʦʨʙʠʪʫ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʧʫʪʥʠʢʦʚ ʟʝʤʣʠ, ʙʳʣʘ 

ʦʩʪʘʥʦʚʣʝʥʘ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʯʠʥʘʤ. ʆʜʥʘʢʦ, ʷʜʝʨʥʳʝ ʨʘʢʝʪʳ ʜʣʷ ʤʝʞʧʣʘʥʝʪʥʳʭ 

ʧʫʪʝʰʝʩʪʚʠʡ ʧʨʦʜʦʣʞʘʶʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ. ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʥʘ ʪʘʢʠʭ ʨʘʢʝʪʘʭ ʙʫʜʫʪ 



ʫʩʪʘʥʦʚʣʝʥʳ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʛʘʟʦʦʭʣʘʞʜʘʝʤʳʝ ʨʝʘʢʪʦʨʳ, ʚ ʢʦʪʦʨʳʭ ʚ ʢʘʯʝʩʪʚʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʦʜʦʨʦʜ. 

 

  



6.5 ɻʘʟʦʬʘʟʥʳʝ ʗʈɼ 

 

ɻʘʟʦʬʘʟʥʳʝ ʗʈɼ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʢʘ ʪʦʣʴʢʦ ʚ ʧʨʦʝʢʪʘʭ, ʥʝ ʦʪʣʠʯʘʶʪʩʷ ʧʦ 

ʦʩʥʦʚʥʦʤʫ ʧʨʠʥʮʠʧʫ ʜʝʡʩʪʚʠʷ ʦʪ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ - ʦʥʠ ʪʘʢʞʝ 

ʩʦʜʝʨʞʘʪ ʷʜʝʨʥʳʡ ʨʝʘʢʪʦʨ ʜʝʣʝʥʠʷ ʜʣʷ ʥʘʛʨʝʚʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ ʜʣʷ 

ʨʘʟʛʦʥʘ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʛʘʟʘ. ɻʣʘʚʥʘʷ ʦʪʣʠʯʠʪʝʣʴʥʘʷ ʯʝʨʪʘ ʛʘʟʦʬʘʟʥʳʭ ʗʈɼ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʭ ʨʘʙʦʪʝ ʚʝʱʝʩʪʚʦ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʨʝʘʢʪʦʨʘ ʜʦʣʞʥʦ ʥʘʭʦʜʠʪʴʩʷ ʚ 

ʛʘʟʦʦʙʨʘʟʥʦʤ (ʘ ʥʝ ʚ ʪʚʝʨʜʦʤ) ʩʦʩʪʦʷʥʠʠ. ɺʧʦʣʥʝ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʪʘʢʦʡ ʛʘʟʦʬʘʟʥʦʡ ʘʢʪʠʚʥʦʡ ʟʦʥʳ ʤʦʞʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʳʰʘʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʚʝʨʜʦʬʘʟʥʳʭ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, .ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ .ʠ ʥʘʛʨʝʚ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ 

ʛʘʟʦʬʘʟʥʦʤ ʗʈɼ ʤʦʞʝʪ ʙʳʪʴ ʥʘʤʥʦʛʦ ʚʳʰʝ. ɸ ʵʪʦ ʧʨʠ ʚʩʝʭ ʧʨʦʯʠʭ ʨʘʚʥʳʭ ʫʩʣʦʚʠʷʭ 

ʦʟʥʘʯʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʗʈɼ. ɺʦʪ, ʩʦʙʩʪʚʝʥʥʦ, ʚ ʯʝʤ ʠ ʟʘʢʣʶʯʘʝʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ. 

ʇʝʨʚʦʩʪʝʧʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʤ ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʨʘʙʦʯʠʭ ʪʝʣ ʜʣʷ 

ʛʘʟʦʬʘʟʥʳʭ ʗʈɼ, ʷʚʣʷʝʪʩʷ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ, ʜʦʩʪʠʞʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʳʩʦʢʦʛʦ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʚʦʜʦʨʦʜ ʦʩʪʘʝʪʩʷ ʧʦ-ʧʨʝʞʥʝʤʫ 

ʥʝʧʨʝʚʟʦʡʜʝʥʥʳʤ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦ ʩʫʱʝʩʪʚʫ ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ 

ʛʘʟʦʬʘʟʥʳʭ ʗʈɼ. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʗʈɼ, ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʚʦʜʦʨʦʜʝ, 

ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩ. 6.16 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʝʛʦ ʥʘʛʨʝʚʘ ʚ ʨʝʘʢʪʦʨʝ. 

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʨʝʘʢʪʦʨ 

ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʚ 

ʚʠʜʝ ʧʨʦʩʪʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʠʣʠ 

ʩʬʝʨʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʨʘʟʤʝʨʦʤ ʧʦʨʷʜʢʘ. 2 ʤ, 

ʢ ʢʦʪʦʨʦʡ ʠʟʥʫʪʨʠ ʧʨʠʢʨʝʧʣʝʥ ʩʣʦʡ ʚʝʱʝʩʪʚʘ, 

ʭʦʨʦʰʦ ʟʘʤʝʜʣʷʶʱʝʛʦ ʠ ʦʪʨʘʞʘʶʱʝʛʦ 

ʥʝʡʪʨʦʥʳ. ʇʨʠ ʨʘʙʦʪʝ ʗʈɼ ʜʝʣʷʱʝʝʩʷ ʚʝʱʝ-

ʩʪʚʦ ʠ ʧʦʩʪʫʧʘʶʱʝʝ ʠʟ ʙʘʢʘ ʜʚʠʛʘʪʝʣʴʥʦʡ 

ʫʩʪʘʥʦʚʢʠ ʨʘʙʦʯʝʝ ʪʝʣʦ ʥʘʭʦʜʷʪʩʷ ʚʦ 

ʚʥʫʪʨʝʥʥʝʤ ʦʙʲʝʤʝ (çʧʦʣʦʩʪʠè) ʪʘʢʦʛʦ 

ʨʝʘʢʪʦʨʘ. ʗʜʝʨʥʦʝ ʛʦʨʶʯʝʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 

ʦʙʳʯʥʦ ʚ ʚʠʜʝ ʝʜʠʥʦʡ ʤʘʩʩʳ, ʟʘʥʠʤʘʶʱʝʡ 

ʩʬʝʨʠʯʝʩʢʠʡ, ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ ʠʣʠ ʢʦʣʴʮʝʚʦʡ 

ʦʙʲʝʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʪʝʭ ʪʝʤʧʝʨʘʪʫʨʘʭ 

ʥʘʛʨʝʚʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʥʘ ʢʦʪʦʨʳʝ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʛʘʟʦʬʘʟʥʳʝ ʗʈɼ, ʷʜʝʨʥʦʝ 

ʛʦʨʶʯʝʝ ʥʘʭʦʜʠʪʩʷ ʚ ʨʝʘʢʪʦʨʝ ʚ ʚʠʜʝ ʧʣʘʟʤʳ - 

ʠʦʥʠʟʦʚʘʥʥʦʛʦ ʛʘʟʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʠʦʥʦʚ, 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʘʪʦʤʦʚ. 

ʉʣʝʜʫʝʪ ʩʨʘʟʫ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʷʜʝʨʥʘʷ 

ʧʣʘʟʤʘ ʜʦʣʞʥʘ ʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʘʢʪʦʨʝ ʧʦʜ 

ʚʳʩʦʢʠʤ ʜʘʚʣʝʥʠʝʤ (500- 1000 ʢʛʩ/ʩʤ
2
), ʠʥʘʯʝ 

ʧʣʦʪʥʦʩʪʴ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ ʙʫʜʝʪ 

ʩʣʠʰʢʦʤ ʤʘʣʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʢʨʠʪʠʯʝʩʢʫʶ 

ʟʘʛʨʫʟʢʫ ʨʝʘʢʪʦʨʘ, ʥʝʦʙʭʦʜʠʤʫʶ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʮʝʧʥʦʡ ʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʜʝʣʝʥʠʷ. 

ʉʣʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʪʨʫʜʥʦʩʪʝʡ ʥʘ 

ʧʫʪʠ ʩʦʟʜʘʥʠʷ ʛʘʟʦʬʘʟʥʳʭ ʗʈɼ. 

ʋʧʨʘʚʣʝʥʠʝ ʨʝʘʢʪʦʨʘʤʠ ʛʘʟʦʬʘʟʥʳʭ ʗʈɼ .ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʨʠ ʧʦʤʦʱʠ 

ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʪʝʨʞʥʝʡ ʠ ʙʘʨʘʙʘʥʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭʩʷ ʚ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ (ʥʦ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʧʦʜʦʙʥʳʝ ʦʨʛʘʥʳ ʫʧʨʘʚʣʝʥʠʷ, ʝʩʪʝʩʪʚʝʥʥʦ, ʜʦʣʞʥʳ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʚ ʩʣʦʝ 

ʟʘʤʝʜʣʠʪʝʣʷ-ʦʪʨʘʞʘʪʝʣʷ). ʆʜʥʘʢʦ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ ʦʩʦʙʳʝ, ʩʧʝʮʠʬʠʯʝʩʢʠʝ, ʤʝʪʦʜʳ 

ʫʧʨʘʚʣʝʥʠʷ: ʠʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠ ʪ. ʜ. ɿʘʧʫʩʢ, 

ʈʠʩ. 6.16. ɿʘʚʠʩʠʤʦʩʪʴ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʗʈɼ, 

ʨʘʙʦʪʘʶʱʝʛʦ ʥʘ ʚʦʜʦʨʦʜʝ, ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʛʨʝʚʘ (ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʛʘʟʘ ʚ ʨʝʘʢʪʠʚʥʦʤ 

ʩʦʧʣʝ ʦʪ ʥʘʯʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ 100 ʢʛʩ/ʩʤ
2
 ʜʦ 1 

ʢʛʩ/ʩʤ
2
) 



ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʚʳʢʣʶʯʝʥʠʝ ʗʈɼ, ʢʦʪʦʨʳʝ ʚ ʩʣʫʯʘʝ ʪʚʝʨʜʦʬʘʟʥʳʭ ʨʝʘʢʪʦʨʦʚ 

ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʨʦʩʪʦ, ʧʨʝʚʨʘʱʘʶʪʩʷ ʜʣʷʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ ʚ ʩʣʦʞʥʫʶ 

ʧʨʦʙʣʝʤʫ, ʢʦʪʦʨʘʷ ʦʢʘʟʳʚʘʝʪ ʩʘʤʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʩʥʦʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʫʩʪʨʦʡʩʪʚʦ ʗʈɼ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʪʨʫʜʥʦʩʪʝʡ ʧʦ ʩʦʟʜʘʥʠʶ ʵʪʠʭ ʗʈɼ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʧʨʦʙʣʝʤʫ 

ʦʪʜʝʣʝʥʠʷ (ʩʝʧʘʨʘʮʠʠ) ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʦʪ ʥʘʛʨʝʪʦʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ 

ʨʝʘʢʪʦʨʘ. ʀʭ ʚʦʟʤʦʞʥʦʝ ʩʤʝʰʠʚʘʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʚʳʥʦʩʫ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠʟ ʩʦʧʣʘ ʗʈɼ 

(ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʝʡ ʨʘʙʦʯʝʛʦ ʪʝʣʘ). ɸ ʵʪʦʛʦ ʥʝʣʴʟʷ ʜʦʧʫʩʪʠʪʴ, ʧʦʩʢʦʣʴʢʫ, ʚʦ-ʧʝʨʚʳʭ, 

ʜʝʣʷʱʝʝʩʷ ʚʝʱʝʩʪʚʦ ʚʩʝ ʝʱʝ ʦʯʝʥʴ ʜʦʨʦʛʦ, ʚʦ-ʚʪʦʨʳʭ, ʝʛʦ ʚʳʙʨʦʩ ʤʦʞʝʪ ʚʳʟʚʘʪʴ 

ʦʧʘʩʥʦʩʪʴ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʟʘʨʘʞʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ, ʚ-ʪʨʝʪʴʠʭ, ʜʝʣʷʱʝʝʩʷ 

ʚʝʱʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʤ ʚʝʱʝʩʪʚʦʤ, ʥʘʣʠʯʠʝ ʢʦʪʦʨʦʛʦ ʚ ʨʝʘʢʪʠʚʥʦʡ ʩʪʨʫʝ 

ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʗʈɼ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʫʞʥʦ ʚʦ ʯʪʦ ʙʳ ʪʦ ʥʠ ʩʪʘʣʦ ʩʜʝʣʘʪʴ ʪʘʢ, ʯʪʦʙʳ ʧʨʠ ʨʘʙʦʪʝ 

ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ, ʥʘʛʨʝʪʦʝ ʜʦ ʩʦʩʪʦʷʥʠʷ ʧʣʘʟʤʳ, ʦʩʪʘʚʘʣʦʩʴ ʚʥʫʪʨʠ 

ʨʝʘʢʪʦʨʘ, ʘ ʨʘʙʦʯʝʝ ʪʝʣʦ, ʧʨʦʪʝʢʘʶʱʝʝ ʯʝʨʝʟ ʨʝʘʢʪʦʨ, ʧʦʛʣʦʱʘʣʦ ʚʳʜʝʣʷʶʱʝʝʩʷ ʚ ʧʣʘʟʤʝ 

ʪʝʧʣʦ, ʥʝ ʫʚʣʝʢʘʷ ʩ ʩʦʙʦʡ ʝʝ ʯʘʩʪʠʮʳ. ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʝʙʝ ʪʨʠ ʧʨʠʥʮʠʧʠʘʣʴʥʦ 

ʨʘʟʣʠʯʥʳʭ ʩʧʦʩʦʙʘ ʦʪʜʝʣʝʥʠʷ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʦʪ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʚ ʛʘʟʦʬʘʚʥʦʤ .ʨʝʘʢʪʦʨʝ 

ʗʈɼ: ʫʩʪʘʥʦʚʢʘ ʨʘʟʜʝʣʠʪʝʣʴʥʦʡ ʧʨʦʟʨʘʯʥʦʡ ʩʪʝʥʢʠ (ʧʝʨʝʛʦʨʦʜʢʠ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ. 

ʉ ʫʯʝʪʦʤ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʩʧʦʩʦʙʦʚ ʩʫʱʝʩʪʚʫʶʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʪʠʧʘ ʛʘʟʦʬʘʟʥʳʭ 

ʗʈɼ: ʩ ʧʨʦʟʨʘʯʥʳʤ ʨʘʟʜʝʣʠʪʝʣʝʤ, ʩ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ, ʩ 

ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. 

ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʦʪʜʝʣʴʥʳʝ ʪʠʧʳ ʛʘʟʦʬʘʟʥʳʭ ʗʈɼ. 

 

ɻʘʟʦʬʘʟʥʳʡ ʗʈɼ ʩ ʧʨʦʟʨʘʯʥʳʤ ʨʘʟʜʝʣʠʪʝʣʝʤ. ʕʪʦʪ ʗʈɼ ʩʦʜʝʨʞʠʪ ʛʘʟʦʬʘʟʥʳʡ 

ʨʝʘʢʪʦʨ, ʚ 'ʢʦʪʦʨʦʤ ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ ʟʘʢʣʶʯʝʥʦ ʚʥʫʪʨʠ ʧʨʦʟʨʘʯʥʦʛʦ ʨʘʟʜʝʣʠʪʝʣʷ - 

ʢʚʘʨʮʝʚʦʡ ʪʨʫʙʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʚʥʫʪʨʠ ʨʝʘʢʪʦʨʘ, ʘ ʚ ʢʦʣʴʮʝʚʦʡ ʟʘʟʦʨ ʤʝʞʜʫ ʢʦʨʧʫʩʦʤ 

ʨʝʘʢʪʦʨʘ ʠ ʵʪʦʡ ʪʨʫʙʦʡ ʧʦʩʪʫʧʘʝʪ ʨʘʙʦʯʝʝ ʪʝʣʦ (ʚʦʜʦʨʦʜ). ɻʘʟʦʦʙʨʘʟʥʦʝ ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ, 

ʥʘʛʨʝʪʦʝ ʜʦ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʠʩʧʫʩʢʘʝʪ ʠʥʪʝʥʩʠʚʥʦʝ ʠʟʣʫʯʝʥʠʝ ʚ ʠʥʬʨʘʢʨʘʩʥʦʤ, 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʤ ʠ ʦʧʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʘʭ ʩʧʝʢʪʨʘ, ʢʦʪʦʨʦʝ ʩʚʦʙʦʜʥʦ ʧʨʦʥʠʢʘʝʪ ʩʢʚʦʟʴ 

ʢʚʘʨʮʝʚʫʶ ʪʨʫʙʫ ʠ ʧʦʛʣʦʱʘʝʪʩʷ ʚʦʜʦʨʦʜʦʤ, ʠ ʦʥ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʛʨʝʚʘʝʪʩʷ. ʊʘʢʦʡ ʨʝʘʢʪʦʨ 

ʥʝʩʢʦʣʴʢʦ ʧʦʭʦʞ ʥʘ ʦʙʳʯʥʫʶ ʦʩʚʝʪʠʪʝʣʴʥʫʶ ʣʘʤʧʫ, ʠ ʧʦʵʪʦʤʫ ʝʛʦ ʠʥʦʛʜʘ ʪʘʢ ʠ ʥʘʟʳʚʘʶʪ 

- çʨʝʘʢʪʦʨ-ʣʘʤʧʘè. 

ʉʘʤʳʤ ʚʘʞʥʳʤ (ʦʧʨʝʜʝʣʷʶʱʠʤ) ʵʣʝʤʝʥʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʗʈɼ ʷʚʣʷʝʪʩʷ 

ʧʨʦʟʨʘʯʥʳʡ ʨʘʟʜʝʣʠʪʝʣʴ. ʆʥ ʨʘʙʦʪʘʝʪ ʚ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ: ʧʨʠ 

ʙʦʣʴʰʦʡ ʨʘʟʥʠʮʝ ʪʝʤʧʝʨʘʪʫʨ ʚʥʫʪʨʠ ʠ ʩʥʘʨʫʞʠ (ʜʦʩʪʠʛʘʶʱʝʡ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ 

ʛʨʘʜʫʩʦʚ) ʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʦʱʥʳʭ ʛʘʤʤʘ- ʠ ʥʝʡʪʨʦʥʥʳʭ ʧʦʪʦʢʦʚ. ʆʜʥʠʤ ʠʟ 

ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʠʟʛʦʪʦʚʠʪʴ ʧʦʜʦʙʥʳʡ ʨʘʟʜʝʣʠʪʝʣʴ, 

ʷʚʣʷʝʪʩʷ ʢʚʘʨʮ, ʠʤʝʶʱʠʡ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʫʶ ʪʝʤʧʝʨʘʪʫʨʫ ʧʣʘʚʣʝʥʠʷ (1900-2000̄  ʂ) ʠ 

ʧʦʯʪʠ ʥʝ ʟʘʜʝʨʞʠʚʘʶʱʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʠʟʣʫʯʝʥʠʝ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʯʨʝʟʤʝʨʥʳʡ ʥʘʛʨʝʚ ʨʘʟʜʝʣʠʪʝʣʷ, ʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʦʭʣʘʞʜʘʪʴ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʣʠʙʦ ʚ ʚʠʜʝ ʜʚʫʭ ʩʦʦʩʥʳʭ ʪʨʫʙ (ʩ 

ʢʦʣʴʮʝʚʳʤ ʟʘʟʦʨʦʤ ʤʝʞʜʫ ʥʠʤʠ), ʣʠʙʦ ʚ ʚʠʜʝ ʪʨʫʙʳ, ʩʪʝʥʢʘ ʢʦʪʦʨʦʡ ʦʙʨʘʟʦʚʘʥʘ 

ʥʝʙʦʣʴʰʠʤʠ ʪʨʫʙʢʘʤʠ, ʧʣʦʪʥʦ ʧʨʠʣʝʛʘʶʱʠʤʠ ʦʜʥʘ ʢ ʜʨʫʛʦʡ. ɺʦʜʦʨʦʜ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ 

ʦʭʣʘʜʠʚʰʠʡ ʙʣʦʢ ʟʘʤʝʜʣʠʪʝʣʷ-ʦʪʨʘʞʘʪʝʣʷ, ʨʘʜʠʘʮʠʦʥʥʳʡ ʟʘʱʠʪʥʳʡ ʵʢʨʘʥ ʠ ʜʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ ʗʈɼ (ʧʨʠ ʵʪʦʤ ʚʦʜʦʨʦʜ ʤʦʞʝʪ ʥʘʛʨʝʚʘʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʨʷʜʢʘ 1000 ʂ), 

ʧʦʩʪʫʧʘʝʪ ʟʘʪʝʤ ʚ ʫʢʘʟʘʥʥʳʡ ʢʦʣʴʮʝʚʦʡ ʟʘʟʦʨ ʠʣʠ ʚ ʪʨʫʙʢʠ, ʦʭʣʘʞʜʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʨʘʟʜʝʣʠʪʝʣʴ. ʇʦʩʣʝ ʵʪʦʛʦ ʦʥ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʦʣʴʮʝʚʦʡ ʟʘʟʦʨ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʘ 

ʧʝʨʠʬʝʨʠʠ ʨʝʘʢʪʦʨʘ, ʛʜʝ ʨʘʙʦʯʝʝ ʪʝʣʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʨʘʩʯʝʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ 5000-6000 ʂ, ʘ ʟʘʪʝʤ ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ. ʇʨʠ ʪʘʢʦʡ ʩʭʝʤʝ 

ʦʭʣʘʞʜʝʥʠʷ ʨʘʟʜʝʣʠʪʝʣʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʦʙʦʝ ʩʚʦʡʩʪʚʦ ʚʦʜʦʨʦʜʘ - ʝʛʦ ʧʨʦʟʨʘʯʥʦʩʪʴ ʜʣʷ 

ʠʟʣʫʯʝʥʠʷ ʷʜʝʨʥʦʡ ʧʣʘʟʤʳ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ (ʧʦʨʷʜʢʘ 1000-1500 ʂ). 



ɻʘʟʦʬʘʟʥʳʡ ʗʈɼ ʦʧʠʩʘʥʥʦʛʦ ʪʠʧʘ ʚ ʚʘʨʠʘʥʪʝ, ʩʦʜʝʨʞʘʱʝʤ ʥʝʩʢʦʣʴʢʦ 

ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʭ ʵʣʝʤʝʥʪʦʚ (ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʯʠʩʣʦ ʢʚʘʨʮʝʚʳʭ ʪʨʫʙʦʢ), ʧʨʝʜʩʪʘʚʣʝʥ 

ʥʘ ʨʠʩ. 6.17. ʕʪʦʪ ʚʘʨʠʘʥʪ ʗʈɼ ʩʦʜʝʨʞʠʪ, ʢʨʦʤʝ ʪʦʛʦ, ʨʘʟʜʝʣʴʥʳʝ ʟʘʤʝʜʣʠʪʝʣʴ ʠ 

ʦʪʨʘʞʘʪʝʣʴ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʦʣʴʮʝʚʳʝ ʨʝʘʢʪʠʚʥʳʝ ʩʦʧʣʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʦʙʳʯʥʦʛʦ, 

çʢʨʫʛʣʦʛʦè, ʩʦʧʣʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʈɼ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʝʱʝ ʙʦʣʴʰʝ 

ʧʦʚʳʩʠʪʴ ʥʘʛʨʝʚ ʚʦʜʦʨʦʜʘ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʩʢʚʦʟâʥʦʝ ʧʨʦʭʦʞʜʝʥʠʝ ʦʧʪʠâʯʝʩʢʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʷʜʝʨʥʦʡ ʧʣʘʟʤʳ (ʠ ʝʛʦ ʧʦʧʘʜʘʥʠʝ 

ʥʘ ʧʦʚʝʨʭâʥʦʩʪʴ ʟʘʤʝʜʣʠʪʝʣʷ), ʚʦʜʦʨʦʜ 

ʠʩʢʫʩʩʪʚʝʥʥʦ çʟʘʯʝʨʥʷʶʪè, ʜʦʙʘʚʣʷʷ ʢ ʥʝʤʫ 

ʥʝʙʦʣʴʰʦʝ ʢʦâʣʠʯʝʩʪʚʦ ʣʠʙʦ ʥʝʦʥʘ, 

ʠʤʝʶʱʝʛʦ ʙʦʣʝʝ ʩʠʣʴâʥʫʶ 

ʧʦʛʣʦʱʘʪʝʣʴʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ (ʧʨʠ 

ʚʳʩʦâʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ), ʣʠâʙʦ ʪʚʝʨʜʳʭ 

ʧʳʣʝʚʠʜâʥʳʭ ʠʣʠ ʞʠʜʢʠʭ ʢʘʧ-ʣʝʚʠʜʥʳʭ 

ʯʘʩʪʠʮ (ʥʘâʧʨʠʤʝʨ, ʚʦʣʴʬʨʘʤʦâʚʳʭ), 

ʭʦʨʦʰʦ ʧʦʛʣʦ-ʱʘʶʱʠʭ ʠʟʣʫʯʝʥʠʝ 

 

 

 

 

 

 

 

 

 

ʗʈɼ ʩ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. ɺ ʦʜʥʦʤ ʠʟ 

(ʚʘʨʠʘʥʪʦʚ ʵʪʦʛʦ ʗʈɼ - ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ ʫʜʝʨʞʘʥʠʝʤ - ʚ ʨʝʘʢʪʦʨ ʪʘʥʛʝʥʮʠʘʣʴʥʦ, ʯʝʨʝʟ 

ʩʧʝʮʠʘʣʴʥʳʝ ʦʪʚʝʨʩʪʠʷ ʚ ʙʣʦʢʝ ʟʘʤʝʜʣʠʪʝʣʷ-ʦʪʨʘʞʘʪʝʣʷ, ʚʚʦʜʠʪʩʷ ʩʤʝʩʴ ʷʜʝʨʥʦʛʦ 

ʛʦʨʶʯʝʛʦ ʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ɹʣʘʛʦʜʘʨʷ ʪʘʢʦʤʫ ʚʚʦʜʫ ʵʪʘ ʩʤʝʩʴ ʟʘʢʨʫʯʠʚʘʝʪʩʷ (ʟʘʚʠʭʨʷʝʪʩʷ), 

ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʦʟʥʠʢʘʶʱʠʭ ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʪʷʞʝʣʦʝ ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ 

ʦʪʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʧʝʨʠʬʝʨʠʶ ʨʝʘʢʪʦʨʥʦʡ ʧʦʣʦʩʪʠ (ʧʨʠʯʝʤ ʦʥʦ ʥʝ ʢʘʩʘʝʪʩʷ ʝʝ ʩʪʝʥʦʢ, ʪʘʢ 

ʢʘʢ ʥʝʧʨʝʨʳʚʥʦ ʦʪʪʫʜʘ çʦʪʞʠʤʘʝʪʩʷè ʧʦʩʪʫʧʘʶʱʠʤ ʨʘʙʦʯʠʤ ʪʝʣʦʤ). ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʨʘʙʦʯʝʝ ʪʝʣʦ, ʧʨʦʥʠʢʘʶʱʝʝ ʯʝʨʝʟ ʚʨʘʱʘʶʱʠʡʩʷ ʢʦʣʴʮʝʚʦʡ ʩʣʦʡ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ, 

ʥʘʛʨʝʚʘʝʪʩʷ ʠ ʧʦ ʮʝʥʪʨʘʣʴʥʦʤʫ ʢʘʥʘʣʫ ʚʥʫʪʨʠ ʵʪʦʛʦ ʢʦʣʴʮʝʚʦʛʦ ʩʣʦʷ ʠʩʪʝʢʘʝʪ ʚ 

ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ (ʨʠʩ. 6.18). ʊʘʢʦʡ ʛʘʟʦʬʘʟʥʳʡ ʨʝʘʢʪʦʨ ʠʥʦʛʜʘʥʘʟʳʚʘʶʪ ʚʠʭʨʝʚʳʤ, ʘ ʝʛʦ 

ʨʘʙʦʯʫʶ ʧʦʣʦʩʪʴ - ʚʠʭʨʝʚʦʡ ʢʘʤʝʨʦʡ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʚʠʭʨʝʚʦʡ 

ʨʝʘʢʪʦʨ ʨʘʙʦʪʘʣ ʵʬʬʝʢʪʠʚʥʦ 

ʩʤʝʩʴ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠ 

ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʜʦʣʞʥʳ ʚʚʦʜʠʪʴʩʷ 

ʚ ʢʘʤʝʨʫ ʩ ʚʳʩʦʢʦʡ 

ʪʘʥʛʝʥʮʠʘʣʴʥʦʡ (ʥʦ ʩ ʤʘʣʦʡ 

ʨʘʜʠʘʣʴʥʦʡ) ʩʢʦʨʦʩʪʴʶ. ʊʝʤ 

ʩʘʤʳʤ ʫʤʝʥʴʰʘʝʪʩʷ ʚʳʥʦʩ 

ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠʟ ʨʝʘʢʪʦʨʘ ʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʨʝʤʷ ʝʛʦ 

ʢʦʥʪʘʢʪʘ ʩ ʨʘʙʦʯʠʤ ʪʝʣʦʤ, ʘ ʵʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʚʳʩʦʢʦʤʫ 

ʥʘʛʨʝʚʫ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ 

ʈʠʩ. 6.17. ɻʘʟʦʬʘʟʥʳʡ ʗʈɼ ʩ ʧʨʦʟʨʘʯʥʳʤ 

ʢʚʘʨʮʝʚʳʤ ʨʘʟʜʝʣʠʪʝʣʝʤ: 1- ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ; 2 ï 

ʟʘʤʝʜʣʠʪʝʣʴ; 3 ï ʦʪʨʘʞʘʪʝʣʴ; 4 - ʤʝʩʪʦ ʜʣʷ 

ʨʘʟʤʝʱʝʥʠʷ ʘʛʨʝʛʘʪʦʚ ʧʦʜʘʯʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ 

ʮʠʨʢʫʣʷʮʠʠ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ; 5 - ʜʚʫʩʪʝʥʥʘʷ 

ʢʚʘʨʮʝʚʘʷ ʨʘʟʜʝʣʠʪʝʣʴʥʘʷ ʦʙʦʣʦʯʢʘ; 6 - ʩʠʣʦʚʦʡ 

ʢʦʨʧʫʩ; 7 - ʢʦʣʴʮʝʚʦʝ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ; 8 - 

ʨʝʘʢʪʠʚʥʘʷ ʩʪʨʫʷ 

ʈʠʩ. 6.18. ɻʘʟʦʬʘʟʥʳʡ ʗʈɼ ʩ ʮʝʥʪʦʙʝʞʥʳʤ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ: 1 - ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ; 2 - ʩʣʦʡ 

ʚʨʘʘɦʶʱʝʛʦʩʷ ʛʦʨʶʯʝʛʦ; 3 - ʨʘʙʦʯʝʝ ʪʝʣʦ; 4 - ʦʪʨʘʞʘʪʝʣʴ ʩ 

ʪʘʥʛʝʥʮʠʘʣʴʥʳʤʠ ʢʘʥʘʣʘʤʠ ʜʣʷ ʚʚʦʜʘ ʨʘʙʦʯʝʛʦ ʪʝʣʘ 



ʧʨʠʚʝʜʝʤ ʦʜʠʥ ʠʟ ʧʨʦʝʢʪʦʚ ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦ-

ʨʶʯʝʛʦ. ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʜʠʘʤʝʪʨ ʝʛʦ ʚʠʭʨʝʚʦʡ ʢʘʤʝʨʳ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 3,3 ʤ, ʜʣʠʥʘ 

ʢʘʤʝʨʳ - 6,7 ʤ, ʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʧʦʪʦʢʘ ʚʦʜʦʨʦʜʘ (ʨʘʙʦʯʝʝ ʪʝʣʦ) ʠ ʧʦʪʦʢʘ ʫʨʘʥʘ 

(ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ) - 100. ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʦʨʦʜʘ ʥʘ ʚʭʦʜʝ ʚ ʚʠʭʨʝʚʫʶ ʢʘʤʝʨʫ ʪʘʢʦʛʦ ʗʈɼ 

ʩʦʩʪʘʚʣʷʝʪ 2800 ʂ, ʥʘ ʚʭʦʜʝ ʚ ʩʦʧʣʦ - ʦʢʦʣʦ 20 000 ʂ, ʪʷʛʘ ʗʈɼ - 240 ʢʛʩ, ʫʜʝʣʴʥʳʡ 

ʠʤʧʫʣʴʩ - 30 ʢʤ/ʩ, ʪʷʛʦʚʦʦʨʫʞʝʥʥʦʩʪʴ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩ ʗʈɼ - 1,23Ö10
-3

 ʢʛʩ/ʢʛ. 

ɺ ʦʧʠʩʘʥʥʦʤ ʗʈɼ ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʚʳʥʦʩʘ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠʟ ʨʝʘʢʪʦʨʘ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʩʠʪʫʘʮʠʷ ʫʣʫʯʰʘʝʪʩʷ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʤʘʩʩʳ ʨʘʙʦʯʝʛʦ ʪʝʣʘ, ʧʨʦʧʫʩʢʘʝʤʦʛʦ ʯʝʨʝʟ ʜʝʣʷʱʝʝʩʷ ʚʝʱʝʩʪʚʦ. ʇʨʝʜʣʦʞʝʥ 

ʚʘʨʠʘʥʪ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʢʦʘʢʩʠʘʣʴʥʦʛʦ (ʩʦʦʩʥʦʛʦ) ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ, ʚ ʢʦʪʦʨʦʤ 

ʥʝʧʦʜʚʠʞʥʦʝ çʦʙʣʘʢʦè ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ ʫʜʝʨʞʠʚʘʝʪʩʷ ʚʥʫʪʨʠ ʨʝʘʢʪʦʨʘ, ʙʫʜʫʯʠ 

ʦʪʞʘʪʳʤ ʦʪ ʝʛʦ ʩʪʝʥʦʢ ʨʘʙʦʯʠʤ ʪʝʣʦʤ, ʦʙʪʝʢʘʶʱʠʤ ʵʪʦ çʦʙʣʘʢʦè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʙʦʯʝʝ 

ʪʝʣʦ ʥʘʛʨʝʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʠʟʣʫʯʝʥʠʷ ʷʜʝʨʥʦʡ ʧʣʘʟʤʳ (ʢʘʢ ʠ ʚ ʗʈɼ ʩ 

ʧʨʦʟʨʘʯʥʳʤ ʨʘʟʜʝʣʠʪʝʣʝʤ). ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʩʭʝʤʘʤʠ ʗʈɼ ʩ ʛʘʟʦʜʠʥʘʤʠʯʝʩʢʠʤ 

ʫʜʝʨʞʘʥʠʝʤ ʢʦʘʢʩʠʘʣʴʥʘʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦʡ, ʭʦʪʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʝʝ 

ʥʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ çʫʩʪʦʡʯʠʚʦʩʪʠè ʧʣʘʟʤʝʥʥʦʛʦ çʦʙʣʘʢʘè. 

 

ʗʈɼ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. ɺ ʨʝʘʢʪʦʨʝ ʵʪʦʛʦ ʛʘʟʦʬʘʟʥʦʛʦ 

ʗʈɼ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʣʠʯʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʘʛʥʠʪʥʦʤʫ ʧʦʣʶ ʩʦ ʩʪʦʨʦʥʳ 

ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʠʦʥʠʟʦʚʘʥʥʦʛʦ (ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ) 

ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʗʈɼ ʢ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʨʝʘʢʪʦʨʘ 

ʧʨʠʣʘʛʘʝʪʩʷ ʩʠʣʴʥʦʝ ʧʨʦʜʦʣʴʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʩʦʟʜʘʚʘʝʤʦʝ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚʦʢʨʫʛ 

ʨʝʘʢʪʦʨʘ ʤʦʱʥʳʤ ʩʦʣʝʥʦʠʜʦʤ (ʨʠʩ. 6.19). ʕʪʦ ʧʦʣʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʧʣʘʟʤʫ ʷʜʝʨʥʦʛʦ 

ʛʦʨʶʯʝʛʦ, ʫʜʝʨʞʠʚʘʷ  ʝʝ ʚ ʥʝʢʦʪʦʨʦʤ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʝʤʝ ʚʥʫʪʨʠ ʨʝʘʢʪʦʨʘ (ʧʨʝʧʷʪʩʪʚʫʷ 

ʝʝ ʨʘʩʪʝʢʘʥʠʶ). 

ʆʜʥʘʢʦ ʙʝʟ ʧʨʠʥʷʪʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʨ ʥʘ 

ʛʨʘʥʠʮʝ ʟʦʥ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʠ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ 

ʙʫʜʝʪ ʥʝʠʟʙʝʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʠʭ ʚʟʘʠʤʥʦʝ 

ʧʝʨʝʤʝʰʠʚʘʥʠʝ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʝʣʷʱʝʝʩʷ 

ʚʝʱʝʩʪʚʦ ʙʫʜʝʪ ʫʚʣʝʢʘʪʴʩʷ ʨʘʙʦʯʠʤ ʪʝʣʦʤ ʚ ʩʦʧʣʦ 

ʗʈɼ. ʕʪʠ ʠ ʜʨʫʛʠʝ ʵʬʬʝʢʪʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʧʦʪʝʨʶ 

çʫʩʪʦʡʯʠʚʦʩʪʠè ʛʘʟʦʬʘʟʥʦʛʦ ʪʝʧʣʦʚʳʜʝʣʷʶʱʝʛʦ 

ʵʣʝʤʝʥʪʘ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʫʢʘʟʘʥʥʳʝ 

ʥʝʞʝʣʘʪʝʣʴʥʳʝ ʷʚʣʝʥʠʷ, ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʮʠʨʢʫʣʷʮʠʶ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʧʦ 

ʟʘʤʢʥʫʪʦʤʫ ʢʦʥʪʫʨʫ. 

ʈʘʩʯʝʪʳ ʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʤʦʜʝʣʷʭ 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʵʬʬʝʢʪ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʩʥʠʞʘʝʪʩʷ ʜʦ ʧʨʠʝʤʣʝʤʦʛʦ ʫʨʦʚʥʷ, ʝʩʣʠ ʷʜʝʨʥʦʝ 

ʛʦʨʶʯʝʝ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʦʨʷʜʢʘ 0,01ð

0,001 ʦʪ ʩʢʦʨʦʩʪʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ. ʉʣʝʜʫʝʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʮʠʨʢʫʣʷʮʠʠ 

ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʚʚʦʜʠʪʴ ʚ ʧʦʜʦʙʥʦʤ ʗʈɼ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʜʣʷ 

ʦʭʣʘʞʜʝʥʠʷ, ʢʦʥʜʝʥʩʘʮʠʠ, ʩʝʧʘʨʘʮʠʠ ʠ ʧʦʜʘʯʠ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʛʘʟʦʬʘʟʥʳʝ ʗʈɼ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ 

ʙʫʜʫʪ ʠʤʝʪʴ ʪʷʛʫ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʝʥ ʠ ʪʳʩʷʯ ʪʦʥʥʘ-ʩʠʣ ʧʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʡ ʪʷʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ. ɺ ʦʜʥʦʤ ʠʟ ʧʨʦʝʢʪʦʚ 

ʪʘʢʠʭ ʗʈɼ ʨʝʘʢʪʦʨ ʠʤʝʝʪ ʧʦʣʦʩʪʴ ʜʠʘʤʝʪʨʦʤ 1,6 ʤ ʠ ʜʚʘ ʩʣʦʷ ʟʘʤʝʜʣʠʪʝʣʷ-ʦʪʨʘʞʘʪʝʣʷ: 

ʛʨʘʬʠʪʦʚʳʡ ʪʦʣʱʠʥʦʡ 15 ʩʤ ʠ ʠʟ ʦʢʠʩʠ ʙʝʨʠʣʣʠʷ ʪʦʣʱʠʥʦʡ 70 ʩʤ; ʨʘʙʦʯʝʝ ʜʘʚʣʝʥʠʝ ʚ 

ʧʦʣʦʩʪʠ ʨʝʘʢʪʦʨʘ ʨʘʚʥʦ 300-500 ʢʛʩ,/ʩʤ
2
; ʟʘʛʨʫʟʢʘ ʫʨʘʥʘ-235, ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʚ 

ʧʣʘʟʤʝʥʥʦʤ çʞʛʫʪʝè ʨʘʜʠʫʩʦʤ ʦʢʦʣʦ 40 ʩʤ, ʩʦʩʪʘʚʣʷʝʪ 100 ʢʛ. ʗʈɼ ʩ ʪɻʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʩʩʯʠʪʘʥ ʥʘ ʪʷʛʫ 500 ʪʩ. 

ʈʠʩ. 6.19. ɻʘʟʦʬʘʟʥʳʡ ʗʈɼ ʩ ʤʘʛʥʠʪʥʳʤ 

ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ: 1 - 

ʦʪʨʘʞʘʪʝʣʴ ʩ ʢʘʥʘʣʘʤʠ ʜʣʷ ʚʚʦʜʘ ʨʘʙʦʯʝʛʦ 

ʪʝʣʘ; 2 ï ʵʣʝʢʪʨʦʤʘʛʥʠʪ; 3 - çʞʛʫʪè 

ʠʦʥʠʟʠʨʦʚʘʥʥʦʛʦ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ; 4 - 

ʢʦʨʧʫʩ ʨʝʘʢʪʦʨʘ; 5 - ʨʘʙʦʯʝʝ ʪʝʣʦ 



ʉʨʘʚʥʠʚʘʷ ʤʝʞʜʫ ʩʦʙʦʡ ʨʘʟʣʠʯʥʳʝ ʪʠʧʳ ʛʘʟʦʬʘʟʥʳʭ ʗʈɼ, ʩʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ ʧʨʦʱʝ ʚʩʝʛʦ ʗʈɼ ʩ ʧʨʦʟʨʘʯʥʳʤ ʢʚʘʨʮʝʚʳʤ 

ʨʘʟʜʝʣʠʪʝʣʝʤ. ʆʜʥʘʢʦ ʚ ʪʘʢʦʤ ʗʈɼ ʪʨʫʜʥʦ ʥʘʜʝʷʪʴʩʷ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʛʨʝʚʘ 

ʚʦʜʦʨʦʜʥʦʛʦ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʙʦʣʝʝ ʯʝʤ ʜʦ 5000é6000 ʂ, ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 

ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʷʚʣʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʙʦʣʝʝ 12000é15000 ʤ/ʩ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʦʘʢʩʠʘʣʴʥʳʡ ʗʈɼ ʠ ʗʈɼ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ 

ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. ʀʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʯʝʤ ʚʳʰʝ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʦʙʨʘʟʥʦʛʦ 

ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ, ʪʝʤ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʥʦ ʠʦʥʠʟʠʨʫʝʪʩʷ (ʩʪʘʥʦʚʠʪʩʷ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʷʱʠʤ) ʠ ʪʝʤ ʣʫʯʰʝ ʨʘʙʦʪʘʝʪ ʨʝʘʢʪʦʨ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ. ʆʞʠʜʘʝʪʩʷ, 

ʯʪʦ ʚ ʵʪʠʭ ʗʈɼ ʙʫʜʝʪ ʧʦʣʫʯʝʥ ʫʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʜʦ 20000-25000 ʤ/ʩ. ʋʚʝʣʠʯʝʥʠʝ ʵʪʦʛʦ 

ʧʘʨʘʤʝʪʨʘ ʦʛʨʘʥʠʯʝʥʦ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ ʪʚʝʨʜʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʘʢʪʦʨʘ, 

ʜʦʩʪʠʛʘʶʱʝʛʦ 10-15% ʦʪ ʧʦʣʥʦʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʠ ʨʝʘʢʪʦʨʘ. ʅʘʣʠʯʠʝ ʜʘʥʥʦʛʦ 

ʦʛʨʘʥʠʯʝʥʠʷ ʠʤʝʝʪ ʪʫ ʞʝ ʧʨʠʯʠʥʫ, ʯʪʦ ʠ ʚ ʪʚʝʨʜʦʬʘʟʥʦʤ ʗʈɼ - ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʩʪʦʡʢʦʩʪʴ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

ɼʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʪʠʧʦʚ ʛʘʟʦʬʘʟʥʳʭ 

ʗʈɼ (ʜʦ 30000-50000 ʤ/ʩ) ʩʚʷʟʘʥʦ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʩʣʦʞʥʝʥʠʷ ʠʭ 

ʢʦʥʩʪʨʫʢʮʠʠ: ʘ ʠʤʝʥʥʦ ʩ ʚʚʝʜʝʥʠʝʤ ʭʦʣʦʜʠʣʴʥʠʢʦʚ-ʠʟʣʫʯʘʪʝʣʝʡ ʜʣʷ ʩʙʨʦʩʘ ʚ ʢʦʩʤʠʯʝʩʢʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʶʱʝʛʦʩʷ ʚ ʪʚʝʨʜʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʘʢʪʦʨʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʛʘʟʦʬʘʟʥʳʤ ʗʈɼ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʘ ʜʝʪʘʣʴʥʦʤ ʠʟʫʯʝʥʠʠ ʩʚʦʡʩʪʚ ʤʘʪʝʨʠʘʣʦʚ, 

ʢʦʪʦʨʳʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʗʈɼ ʥʘ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ 

ʛʘʟʦʬʘʟʥʳʭʨʝʘʢʪʦʨʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʤʝʥʴʰʝʥʥʳʭ ʠ ʫʧʨʦʱʝʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʥʘ 

ʧʦʠʩʢʝ ʧʨʠʝʤʣʝʤʳʭ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

  



6.6 ɾʠʜʢʦʬʘʟʥʳʝ ʠ ʢʦʣʣʦʠʜʥʳʝ ʗʈɼ 

 

ɾʠʜʢʦʬʘʟʥʳʝ ʠ ʢʦʣʣʦʠʜʥʳʝ ʗʈɼ ʩ ʨʝʘʢʪʦʨʘʤʠ ʜʝʣʝʥʠʷ ʧʦ ʩʚʦʝʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ 

ʩʭʝʤʝ ʠ ʧʦ ʩʚʦʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʷʚʣʷʶʪʩʷ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ ʤʝʞʜʫ ʪʚʝʨʜʦʬʘʟʥʳʤʠ ʠ 

ʛʘʟʦʬʘʟʥʳʤʠ ʗʈɼ. ʆʩʦʙʝʥʥʦʩʪʴ ʞʠʜʢʦʬʘʟʥʳʭ ʗʈɼ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʠʭ ʨʘʙʦʪʝ 

ʜʝʣʷʱʝʝʩʷ ʚʝʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʘʢʪʠʚʥʦʡ ʟʦʥʝ ʨʝʘʢʪʦʨʘ ʚ ʞʠʜʢʦʤ ʩʦʩʪʦʷʥʠʠ (ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ ʨʝʘʢʪʦʨ ʠ ʥʘʟʳʚʘʝʪʩʷ ʞʠʜʢʦʬʘʟʥʳʤ). 

ʈʝʘʢʪʦʨ ʪʘʢʦʛʦ ʗʈɼ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʨʦʝʥ ʘʥʘʣʦʛʠʯʥʦ ʨʝʘʢʪʦʨʫ ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ ʩ 

ʮʝʥʪʨʦʙʝʞʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ. ɺ ʦʜʥʦʤ ʠʟ ʧʨʦʝʢʪʦʚ ʚ ʢʘʯʝʩʪʚʝ 

ʟʘʤʝʜʣʠʪʝʣʷ-ʦʪʨʘʞʘʪʝʣʷ ʧʨʝʜʣʘʛʘʣʦʩʴ, ʥʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʷʞʝʣʫʶ ʚʦʜʫ. ɺʥʫʪʨʠ 

ʵʪʦʡ ʚʦʜʷʥʦʡ ʤʘʩʩʳ ʧʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʠʣʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʢʨʫʪʢʠ (ʩ ʯʘʩʪʦʪʦʡ 

ʚʨʘʱʝʥʠʷ 1000-2000 ʦʙ/ʤʠʥ) ʦʙʨʘʟʫʝʪʩʷ ʧʦʣʦʩʪʴ, ʟʘʧʦʣʥʷʝʤʘʷ çʚʠʭʨʝʚʳʤè ʢʦʣʴʮʝʚʳʤ 

ʩʣʦʝʤ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ. ʅʘʢʦʥʝʮ, ʨʘʙʦʯʝʝ ʪʝʣʦ, ʧʨʦʭʦʜʷ ʩʢʚʦʟʴ ʩʣʦʡ 

ʪʷʞʝʣʦʡ ʚʦʜʳ, ʨʘʟʜʝʣʠʪʝʣʴʥʫʶ ʩʪʝʥʢʫ ʠ ʜʝʣʷʱʝʛʦʩʷ ʚʝʱʝʩʪʚʘ (ʦʪ ʧʝʨʠʬʝʨʠʠ ʨʝʘʢʪʦʨʘ ʢ 

ʮʝʥʪʨʘʣʴʥʦʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʢʘʥʘʣʫ), ʧʦʩʪʫʧʘʝʪ ʚ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ, ʩʦʟʜʘʚʘʷ ʪʷʛʫ. 

ʇʨʦʙʣʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʠ ʨʘʙʦʯʝʛʦ ʪʝʣʘ ʜʣʷ ʞʠʜʢʦʬʘʟʥʦʛʦ 

ʨʝʘʢʪʦʨʘ ʨʝʰʘʝʪʩʷ ʧʨʦʱʝ, ʯʝʤ ʜʣʷ ʛʘʟʦʬʘʟʥʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʭʦʜʠʪʩʷ 

ʠʤʝʪʴ ʜʝʣʦ ʩ ʞʠʜʢʦʩʪʴʶ (ʷʜʝʨʥʦʝ ʛʦʨʶʯʝʝ) ʠ ʛʘʟʦʤ (ʨʘʙʦʯʝʝ ʪʝʣʦ), ʨʘʟʣʠʯʘʶʱʠʤʠʩʷ ʧʦ 

ʧʣʦʪʥʦʩʪʠ ʚ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʨʘʟ (ʧʨʠʤʝʨʥʦ ʚ 20000 ʨʘʟ ʚ ʩʣʫʯʘʝ ʚʦʜʦʨʦʜʘ ʠ ʢʘʨʙʠʜʘ 

ʫʨʘʥʘ). ʋʜʝʣʴʥʳʡ ʠʤʧʫʣʴʩ ʞʠʜʢʦʬʘʟʥʳʭ ʗʈɼ ʚʩʝ ʞʝ ʥʝ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 12000 ʤ/ʩ. 

ʂʦʣʣʦʠʜʥʳʝ.ʗʈɼ ʘʥʘʣʦʛʠʯʥʳ ʧʦ ʩʚʦʝʡ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʩʭʝʤʝ ʛʘʟʦʬʘʟʥʳʤ (ʠʣʠ 

ʞʠʜʢʦʬʘʟʥʴʤ) ʗʈɼ ʩ ʮʝʥʪʨʦʙʝʞʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ, ʥʦ ʚ ʠʭ ʨʝʘʢʪʦʨʘʭ 

ʜʝʣʷʱʝʝʩʷ ʚʝʱʝʩʪʚʦ ʥʘʭʦʜʠʪʩʷ ʚ ʚʠʜʝ ʤʝʣʴʯʘʡʰʠʭ ʞʠʜʢʠʭ ʠʣʠ ʪʚʝʨʜʳʭ ʯʘʩʪʠʮ (ʚ 

ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʗʈɼ ʥʘʟʳʚʘʶʪ ʝʱʝ ʷʜʝʨʥʳʤ ʈɼ ʩ ʧʳʣʝʚʠʜʥʳʤʠ ʪʝʧʣʦʚʳʜʝʣʷʶʱʠʤʠ 

ʵʣʝʤʝʥʪʘʤʠ). ɺ ʨʝʘʢʪʦʨʘʭ ʪʘʢʠʭ ʗʈɼ ʨʘʙʦʯʝʝ ʪʝʣʦ ʤʦʞʝʪ ʙʳʪʴ ʥʘʛʨʝʪʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʘ 

300é500 ʂ ʙʦʣʴʰʝʡ, ʯʝʤ ʚ ʨʝʘʢʪʦʨʘʭ ʦʙʳʯʥʳʭ ʪʚʝʨʜʦʬʘʟʥʳʭ ʗʈɼ, ʘ ʵʪʦ ʧʨʠʚʝʣʦ ʙʳ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ ʗʈɼ ʥʘ 1000 ʤ/ʩ. 

ʈʘʙʦʪʳ ʧʦ ʞʠʜʢʦʬʘʟʥʳʤ ʠ ʢʦʣʣʦʠʜʥʳʤ ʗʈɼ ʥʝ ʧʦʣʫʯʠʣʠ ʙʦʣʴʰʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʘʢ 

ʢʘʢ ʵʪʠ ʗʈɼ ʧʦ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʦ ʧʨʝʚʦʩʭʦʜʷʪ ʪʚʝʨʜʦʬʘʟʥʳʝ, ʘ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʩʨʘʚʥʠʤʳ ʩ ʛʘʟʦʬʘʟʥʳʤʠ (ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʟʘʧʫʩʢʘ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʚʳʢʣʶʯʝʥʠʷ ʜʣʷ ʞʠʜʢʦʬʘʟʥʳʭ ʠ ʢʦʣʣʦʠʜʥʳʭ ʗʈɼ ʷʚʣʷʶʪʩʷ ʩʪʦʣʴ ʞʝ 

ʩʣʦʞʥʳʤʠ). 

 

  



6.7 ʗʈɼ ʩ ʨʝʘʢʪʦʨʦʤ ʩʠʥʪʝʟʘ (ʪʝʨʤʦʷʜʝʨʥʳʝ ʈɼ) 

 

ʗʈɼ ʩ ʨʝʘʢʪʦʨʦʤ ʩʠʥʪʝʟʘ (ʪʝʨʤʦʷʜʝʨʥʳʝ ʈɼ) ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʗʈɼ, ʩʦʜʝʨʞʘʱʠʤʠ 

ʨʝʘʢʪʦʨʳ ʜʝʣʝʥʠʷ, ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʪʘʢʞʝ ʨʘʢʝʪʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʪʝʨʤʦʷʜʝʨʥʳʤ 

ʨʝʘʢʪʦʨʦʤ, ʚ ʢʦʪʦʨʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʫʧʨʘʚʣʷʝʤʘʷ ʨʝʘʢʮʠʷ ʩʠʥʪʝʟʘ. ʇʨʦʝʢʪʳ ʪʘʢʠʭ ʗʈɼ 

ʚʦ ʤʥʦʛʦʤ ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʨʘʙʦʪʘʤʠ ʧʦ ʦʩʚʦʝʥʠʶ ʪʝʨʤʦʷʜʝʨʥʦʡ ʵʥʝʨʛʠʠ, ʚʝʜʫʱʠʤʠʩʷ ʚ 

ʪʝʯʝʥʠʝ ʚʦʪ ʫʞʝ 40 ʣʝʪ. ʋʢʘʟʘʥʥʳʝ ʨʘʙʦʪʳ ʥʘʧʨʘʚʣʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʩʦʟʜʘʥʠʝ 

ʫʧʨʘʚʣʷʝʤʳʭ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʩʤʝʩʴ ʪʷʞʝʣʳʭ 

ʠʟʦʪʦʧʦʚ ʚʦʜʦʨʦʜʘ - ʜʝʡʪʝʨʠʷ ʠ ʪʨʠʪʠʷ. 

ɼʝʡʪʝʨʠʡ D2

1  (ʠʣʠ H2

1 ) - ʧʨʠʨʦʜʥʳʡ ʫʩʪʦʡʯʠʚʳʡ ʠʟʦʪʦʧ ʚʦʜʦʨʦʜʘ ʩ ʷʜʨʦʤ, 

ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʨʦʪʦʥʘ ʠ ʥʝʡʪʨʦʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥ ʚʜʚʦʝ ʪʷʞʝʣʝʝ ʦʙʳʯʥʦʛʦ ʚʦʜʦʨʦʜʘ - 

ʧʨʦʪʠʷ (ʷʜʨʦ ʢʦʪʦʨʦʛʦ ʩʦʜʝʨʞʠʪ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʦʪʦʥ). ɼʝʡʪʝʨʠʡ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ 

ʧʨʠʨʦʜʝ: 1/6000 ʜʦʣʷ ʤʘʩʩʳ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʷʞʝʣʫʶ ʚʦʜʫ (D2ʆ). 

ɼʝʡʪʝʨʠʡ ʣʝʛʢʦ ʚʳʜʝʣʷʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʭʦʨʦʰʦ ʥʘʣʘʞʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʷʞʝʣʦʡ ʚʦʜʳ, 

ʢʦʪʦʨʘʷ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʷʜʝʨʥʦʡ ʪʝʭʥʠʢʝ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʣʫʞʠʪ ʟʘʤʝʜʣʠʪʝʣʝʤ 

ʥʝʡʪʨʦʥʦʚ ʠ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ ʥʘ ʘʪʦʤʥʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ. 

ʊʨʠʪʠʡ ʊ31  (ʠʣʠ H3

1 ) - ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʥʝʩʪʘʙʠʣʴʥʳʡ ʠʟʦʪʦʧ ʚʦʜʦʨʦʜʘ ʩ ʧʝʨʠʦʜʦʤ 

ʧʦʣʫʨʘʩʧʘʜʘ 12 ʣʝʪ. ʗʜʨʦ ʪʨʠʪʠʷ ʩʦʩʪʦʠʪ ʫʞʝ ʠʟ ʧʨʦʪʦʥʘ ʠ ʜʚʫʭ ʥʝʡʪʨʦʥʦʚ - ʦʥʦ ʚʪʨʦʝ 

ʪʷʞʝʣʝʝ ʷʜʨʘ ʧʨʦʪʠʷ. 

ʇʨʠ ʩʣʠʷʥʠʠ ʷʜʝʨ ʜʝʡʪʝʨʠʷ ʠ ʪʨʠʪʠʷ ʦʙʨʘʟʫʶʪʩʷ ʷʜʨʦ ʛʝʣʠʷ (ʘʣʴʬʘ-ʯʘʩʪʠʮʘ) ʠ 

ʥʝʡʪʨʦʥ, ʜʚʠʞʫʱʠʝʩʷ ʩ ʦʛʨʦʤʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ. ʀʟ ʚʩʝʭ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʮʠʡ ʜʘʥʥʘʷ 

ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ, ʧʦʩʢʦʣʴʢʫ ʚʳʜʝʣʷʝʤʘʷ ʚ ʥʝʡ ʵʥʝʨʛʠʷ ʜʦʩʪʠʛʘʝʪ 

ʟʥʘʯʝʥʠʷ 17,6 ʄʵɺ. ʅʦ ʝʱʝ ʙʦʣʝʝ ʚʘʞʥʳʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʣʝʛʯʝ 

ʦʩʫʱʝʩʪʚʠʤʘ, ʯʝʤ ʜʨʫʛʠʝ ʨʝʘʢʮʠʠ ʷʜʝʨʥʦʛʦ ʩʠʥʪʝʟʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʡ 

ʨʝʘʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʦʛʨʝʪʴ ʠʩʭʦʜʥʳʝ ʷʜʨʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ çʚʩʝʛʦè ʚ 50é100 ʤʣʥ. ʂ, ʚ 

ʪʦ ʚʨʝʤʷ ʢʘʢ ʨʝʘʢʮʠʷ ʩʠʥʪʝʟʘ ʜʚʫʭ ʷʜʝʨ ʜʝʡʪʝʨʠʷ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʦʣʦ 

0,5é1,0 ʤʣʨʜ. ʂ. 

ʉʣʝʜʫʝʪ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘʛʨʝʚ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʨʝʙʫʝʤʦʡ ʜʣʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ, - ʵʪʦ ʝʱʝ ʥʝ ʜʦʩʪʘʪʦʯʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʮʝʧʥʦʡ ʨʝʘʢʮʠʠ. ʅʝʦʙʭʦʜʠʤʦ ʝʱʝ ʫʜʝʨʞʘʪʴ ʧʦʣʫʯʝʥʥʫʶ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʧʣʘʟʤʫ ʚ 

ʥʝʢʦʪʦʨʦʤ ʦʛʨʘʥʠʯʝʥʥʦʤ ʦʙʲʝʤʝ (ʠʩʢʣʶʯʘʷ ʝʝ ʢʦʥʪʘʢʪ ʩʦ ʩʪʝʥʢʘʤʠ ʢʘʤʝʨʳ, ʚ ʢʦʪʦʨʦʡ ʦʥʘ 

ʩʦʜʝʨʞʠʪʩʷ), ʯʪʦʙʳ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʨʝʘʛʠʨʦʚʘʣʦ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʚʝʱʝʩʪʚʘ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʩʯʠʪʘʝʪʩʷ ʩʧʦʩʦʙ ʤʘʛʥʠʪʥʦʛʦ 

ʫʜʝʨʞʘʥʠʷ ʧʣʘʟʤʳʩ ʧʦʤʦʱʴʶ ʩʠʣʴʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ 

(ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʤʘʛʥʠʪʥʘʷ ʣʦʚʫʰʢʘ). ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʣʘʟʤʫ ʤʦʞʥʦ ʥʘʛʨʝʚʘʪʴ, ʧʨʦʧʫʩʢʘʷ, 

ʥʘʧʨʠʤʝʨ, ʯʝʨʝʟ ʥʝʝ ʤʦʱʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʅʘʨʷʜʫ ʩ ʤʘʛʥʠʪʥʳʤ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʠʥʝʨʮʠʦʥʥʦʝ ʫʜʝʨʞʘʥʠʝ 

ʪʝʨʤʦʷʜʝʨʥʦʡ ʧʣʘʟʤʳ. ɽʩʣʠ ʧʨʠ ʤʘʛʥʠʪʥʦʤ ʫʜʝʨʞʘʥʠʠ ʤʦʞʥʦ, ʚ ʧʨʠʥʮʠʧʝ, ʦʙʝʩʧʝʯʠʪʴ 

ʩʪʘʮʠʦʥʘʨʥʦʝ ʧʨʦʪʝʢʘʥʠʝ ʨʝʘʢʮʠʠ ʩʠʥʪʝʟʘ ʢʘʢ ʙʳ ʧʦʜʦʙʥʦ ʩʧʦʢʦʡʥʦʤʫ çʛʦʨʝʥʠʶè, ʪʦ ʧʨʠ 

ʠʥʝʨʮʠʦʥʥʦʤ ʫʜʝʨʞʘʥʠʠ ʨʝʘʢʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ 

ʠʤʧʫʣʴʩʦʚ - ʚʟʨʳʚʦʚ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ. ʉʫʪʴ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʫʜʝʨʞʘʥʠʷ ʧʣʘʟʤʳ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʪʦʤ, ʯʪʦ ʥʘ ʧʣʦʪʥʳʝ ʤʠʰʝʥʠ, ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ (ʥʘʧʨʠʤʝʨ, ʪʘʙʣʝʪʢʠ 

ʟʘʤʦʨʦʞʝʥʥʦʡ ʩʤʝʩʠ ʜʝʡʪʝʨʠʡ - ʪʨʠʪʠʡ) ʥʘʧʨʘʚʣʷʝʪʩʷ ʤʦʱʥʳʡ ʣʫʯ ʣʘʟʝʨʘ (ʠʣʠ ʧʫʯʦʢ 

ʵʣʝʢʪʨʦʥʦʚ ʚʳʩʦʢʦʡ ʵʥʝʨʛʠʠ), ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʘʞʜʘʷ ʦʯʝʨʝʜʥʘʷ ʤʠʰʝʥʴ ʤʛʥʦʚʝʥʥʦ 

ʦʙʨʘʱʘʝʪʩʷ ʚ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʫʶ ʧʣʘʟʤʫ. ɽʩʪʝʩʪʚʝʥʥʦ, ʯʪʦ ʚʝʱʝʩʪʚʦ ʧʣʘʟʤʳ ʙʫʜʝʪ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʨʘʟʣʝʪʫ ʚʦ ʚʩʝ ʩʪʦʨʦʥʳ ʚʥʫʪʨʠ ʤʠʰʝʥʠ, ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʥʝʰʥʠʝ ʯʘʩʪʠʮʳ 

ʙʫʜʫʪ ʩʞʠʤʘʪʴ ʚʝʱʝʩʪʚʦ ʢ ʮʝʥʪʨʫ ʤʠʰʝʥʠ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʤ ʩʞʘʪʠʠ ʚʝʱʝʩʪʚʘ ʦʥʦ 

ʤʦʞʝʪ ʥʘʛʨʝʪʴʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʥʘʯʘʣʘ ʪʝʨʤʦʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ, ʠ 

çʧʦʜʞʝʯʴè ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʩʶ ʤʠʰʝʥʴ ʠʟʥʫʪʨʠ, ʧʨʝʞʜʝ ʯʝʤ ʝʝ ʚʝʱʝʩʪʚʦ ʫʩʧʝʝʪ 

çʚʳʨʚʘʪʴʩʷè ʠʟ ʤʠʰʝʥʠ. ʕʪʦʪ ʩʧʦʩʦʙ ʫʜʝʨʞʘʥʠʷ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʧʨʦʮʝʩʩ ʨʘʟʣʝʪʘ, ʢʘʢ 

ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ, ʦʙʣʘʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʡ ʠʥʝʨʮʠʦʥʥʦʩʪʴʶ (ʦʪʩʶʜʘ ʠ ʥʘʟʚʘʥʠʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʩʧʦʩʦʙʘ). 



ɺʨʝʤʷ ʫʜʝʨʞʘʥʠʷ ʪʝʨʤʦʷʜʝʨʥʦʡ ʧʣʘʟʤʳ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʝʝ ʧʣʦʪʥʦʩʪʠ. 

ʇʨʠ ʤʘʛʥʠʪʥʦʤ ʫʜʝʨʞʘʥʠʠ ʦʥʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʜʦʣʝʡ ʩʝʢʫʥʜʳ ʜʦ 1 ʩ 

ʠ ʙʦʣʝʝ, ʘ ʧʨʠ ʠʥʝʨʮʠʦʥʥʦʤ - ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʣʠʰʴ 10
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 ʩ (ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʠ ʨʘʟʤʝʨʳ ʤʠʰʝʥʠ). ɿʘ ʩʪʦʣʴ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʢ ʚʝʱʝʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʚʝʩʪʠ ʵʥʝʨʛʠʶ ʚ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʢʠʣʦʜʞʦʫʣʝʡ (ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʣʘʟʝʨʘ ʝʛʦ ʤʦʱʥʦʩʪʴ 

ʜʦʣʞʥʘ ʠʟʤʝʨʷʪʴʩʷ ʜʝʩʷʪʢʘʤʠ ʤʠʣʣʠʘʨʜʦʚ ʢʠʣʦʚʘʪʪ). 

ʉʦʟʜʘʥʠʝ ʪʝʨʤʦʷʜʝʨʥʳʭ ʨʝʘʢʪʦʨʦʚ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʘʨʦʜʥʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʵʥʝʨʛʝʪʠʢʝ ʷʚʠʣʦʩʴ ʙʳ, ʦʜʥʘʢʦ, ʣʠʰʴ ʧʝʨʚʳʤ ʰʘʛʦʤ ʥʘ ʧʫʪʠ ʢ ʩʦʟʜʘʥʠʶ ʗʈɼ ʩ 

ʪʝʨʤʦʷʜʝʨʥʳʤʠ ʨʝʘʢʪʦʨʘʤʠ. ʇʦʩʢʦʣʴʢʫ ʜʝʡʪʝʨʠʡ-ʪʨʠʪʠʝʚʦʝ ʪʦʧʣʠʚʦ, ʯʨʝʟʚʳʯʘʡʥʦ 

ʫʜʦʙʥʦʝ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʘʢʪʦʨʘʭ, ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʤʘʣʦ 

ʧʦʜʭʦʜʷʱʠʤ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʗʈɼ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ 80% ʵʥʝʨʛʠʠ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ 

çʩʛʦʨʘʥʠʠè ʵʪʦʛʦ ʪʦʧʣʠʚʘ, ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʳʩʪʨʳʝ ʥʝʡʪʨʦʥʳ, ʘ ʦʩʪʘʣʴʥʳʝ 20% - ʥʘ ʘʣʴʬʘ-

ʯʘʩʪʠʮʳ. ʇʦʩʣʝʜʥʠʝ ʦʩʪʘʶʪʩʷ ʧʨʠ ʵʪʦʤ ʚʥʫʪʨʠ ʪʝʨʤʦʷʜʝʨʥʦʡ ʧʣʘʟʤʳ, ʧʦʜʜʝʨʞʠʚʘʷ ʝʝ 

ʪʝʤʧʝʨʘʪʫʨʫ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʡʪʨʦʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʧʦʢʠʜʘʶʪ ʧʣʘʟʤʫ. 

ɽʩʣʠ ʜʣʷ ʨʝʘʢʪʦʨʘ ʪʝʨʤʦʷʜʝʨʥʦʛʦ ʈɼ ʧʨʠʥʷʪʴ ʪʫ ʞʝ ʧʨʠʥʮʠʧʠʘʣʴʥʫʶ ʩʭʝʤʫ, ʯʪʦ ʠ ʜʣʷ 

ʨʝʘʢʪʦʨʘ ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ ʩ ʤʘʛʥʠʪʥʳʤ ʫʜʝʨʞʘʥʠʝʤ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ, ʪʦ ʥʝʡʪʨʦʥʳ 

ʪʦʯʥʦ ʪʘʢ ʞʝ ʙʫʜʫʪ ʧʨʦʥʠʢʘʪʴ ʯʝʨʝʟ ʨʘʙʦʯʝʝ ʪʝʣʦ ʚ ʩʪʝʥʢʠ ʠ ʜʨʫʛʠʝ ʪʚʝʨʜʳʝ ʵʣʝʤʝʥʪʳ 

ʗʈɼ, ʚʳʟʳʚʘʷ ʠʭ ʥʘʛʨʝʚ. ɸ ʵʪʦ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʛʘʟʦʬʘʟʥʦʛʦ ʗʈɼ, ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʛʨʘʥʠʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ʫʜʝʣʴʥʦʛʦ ʠʤʧʫʣʴʩʘ. 

ʉʨʝʜʠ ʜʨʫʛʠʭ ʪʦʧʣʠʚ ʜʣʷ ʨʝʘʢʪʦʨʘ ʩ ʪʝʨʤʦʷʜʝʨʥʳʤ ʩʠʥʪʝʟʦʤ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ 

ʩʤʝʩʴ ʜʝʡʪʝʨʠʷ ʩ ʣʝʛʢʠʤ ʠʟʦʪʦʧʦʤ ʛʝʣʠʷHʝ3

2 . ɺ ʩʣʫʯʘʝ ʵʪʦʡ ʨʝʘʢʮʠʠ ʦʢʦʣʦ 90% ʵʥʝʨʛʠʠ 

ʫʞʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠ ʚʠʜʠʤʦʝ (ʦʧʪʠʯʝʩʢʦʝ) ʠʟʣʫʯʝʥʠʝ ʠ ʣʠʰʴ ʦʢʦʣʦ 2% -ʥʘ 

ʥʝʡʪʨʦʥʳ. ʆʜʥʘʢʦ, ʨʝʰʘʷ ʦʜʥʫ ʧʨʦʙʣʝʤʫ, ʤʳ ʪʫʪ ʞʝ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʜʨʫʛʦʡ, ʥʝ ʤʝʥʝʝ 

ʩʣʦʞʥʦʡ. ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʘʥʥʦʡ ʪʝʨʤʦʷʜʝʨʥʦʡ ʨʝʘʢʮʠʠ ʪʨʝʙʫʝʪʩʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʛʨʘʜʫʩʦʚ. 

ʆʪʤʝʪʠʤ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʗʈɼ, ʪʷʛʘ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʝʪʩʷ ʙʣʘʛʦʜʘʨʷ ʠʩʪʝʯʝʥʠʶ ʨʘʙʦʯʝʛʦ 

ʪʝʣʘ, ʥʘʛʨʝʪʦʛʦ ʚ ʨʝʘʢʪʦʨʝ ʪʝʨʤʦʷʜʝʨʥʦʡ ʧʣʘʟʤʦʡ, ʙʳʣ ʨʘʩʩʤʦʪʨʝʥ ʗʈɼ, ʚ, ʢʦʪʦʨʦʤ ʪʷʛʘ 

(ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ) ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʝʪ çʫʪʝʯʢʠè ʧʣʘʟʤʳ ʠʟ ʨʝʘʢʪʦʨʘ ʠ 

ʧʦʩʣʝʜʫʶʱʝʛʦ ʟʘʪʝʤ ʨʘʟʛʦʥʘ ʝʝ ʚ ʤʘʛʥʠʪʥʦʤ ʨʝʘʢʪʠʚʥʦʤ ʩʦʧʣʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʜʝʣʴʥʳʡ 

ʠʤʧʫʣʴʩ ʗʈɼ ʤʦʛ ʙʳ ʚʦʟʨʘʩʪʠ ʜʦ 10
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 ʤ/ʩ; ʦʜʥʘʢʦ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʘʢʦʛʦ ʗʈɼ ʝʱʝ ʜʦ 

ʢʦʥʮʘ ʥʝ ʠʟʫʯʝʥ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʚʠʜʠʤ, ʯʪʦ, ʭʦʪʷ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʗʈɼ ʩ ʨʝʘʢʪʦʨʦʤ ʩʠʥʪʝʟʘ ʠ 

ʷʚʣʷʝʪʩʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʡ, ʵʪʦʪ ʗʈɼ ʪʘʠʪ ʚ ʩʝʙʝ ʤʥʦʛʦ ʥʝʠʟʚʝʩʪʥʦʛʦ ʠ 

ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʧʨʦʙʣʝʤʘʪʠʯʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ. ʆʜʥʘʢʦ ʤʥʦʛʠʝ ʧʨʦʙʣʝʤʳ ʩʦʟʜʘʥʠʷ 

ʪʘʢʦʛʦ ʗʈɼ ʫʩʪʨʘʥʷʶʪʩʷ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʥʝʨʛʠʶ ʦʪ ʚʟʨʳʚʦʚ ʪʝʨʤʦʷʜʝʨʥʳʭ ʟʘʨʷʜʦʚ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʢʦʩʤʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʥʠʮʠʠʨʦʚʘʪʴʩʷ, 

ʥʘʧʨʠʤʝʨ, ʪʝʤ ʞʝ ʣʘʟʝʨʦʤ. ʕʪʠ ʗʈɼ ʠ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ. 

  



6.8 ʊʝʧʣʦʚʦʡ ʨʘʜʠʦʠʟʦʪʦʧʥʳʡ ʗʈɼ 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʪʝʧʣʦʚʦʛʦ ʨʘʜʠʦʠʟʦʪʦʧʥʦʛʦ ʗʈɼ (ʥʘʟʳʚʘʝʤʦʛʦ ʢʨʘʪʢʦ 

ʠʟʦʪʦʧʥʳʤ ʜʚʠʛʘʪʝʣʝʤ), ʠʣʣʶʩʪʨʠʨʫʝʪ ʨʠʩ. 6.20.  

 

 
ʈʠʩ. 6.20. ʊʝʧʣʦʚʦʡ ʨʘʜʠʦʠʟʦʪʦʧʥʳʡ ʗʈɼ: 1- ʨʘʙʦʯʝʝ ʪʝʣʦ; 2 - ʪʦʧʣʠʚʥʳʝ ʢʘʧʩʫʣʳ ʩ ʨʘʜʠʦʘʢʪʠʚʥʳʤ 

ʚʝʱʝʩʪʚʦʤ; 3 ð ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʣʦ; 4 ð ʪʝʧʣʦʚʘʷ ʠʟʦʣʷʮʠʷ ʢʘʤʝʨʳ ʥʘʛʨʝʚʘ 

 

ʇʘʨʘʤʝʪʨʳ ʨʘʜʠʦʠʟʦʪʦʥʥʳʭ ʗʈɼ ʟʘʚʠʩʷʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ ʚʠʜʘ ʧʨʠʤʝʥʷʝʤʦʛʦ ʚ 

ʥʠʭ ʷʜʝʨʥʦʛʦ ʛʦʨʶʯʝʛʦ, ʢʦʪʦʨʳʤ ʷʚʣʷʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʨʘʜʠʦʘʢʪʠʚʥʳʝ ʠʟʦʪʦʧʳ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʢʦʪʦʨʳʭ ʠʟʦʪʦʧʥʳʭ ʛʦʨʶʯʠʭ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.2. 

 

ʊʘʙʣʠʮʘ 6.2 - ʇʘʨʘʤʝʪʨʳ ʨʘʜʠʦʠʟʦʪʦʥʥʳʭ ʗʈɼ 

 
 

ɺ ʵʪʦʡ ʪʘʙʣʠʮʝ ʥʘʨʷʜʫ ʩ ʪʘʢʦʡ ʚʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠʟʦʪʦʧʥʦʛʦ ʛʦʨʶʯʝʛʦ, ʢʘʢ 

ʧʝʨʠʦʜ ʧʦʣʫʨʘʩʧʘʜʘ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʞʝ ʥʘʯʘʣʴʥʘʷ ʪʝʧʣʦʚʘʷ ʤʦʱʥʦʩʪʴ. ʆʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʘʢʪʠʚʥʦʩʪʴʶ ʠʟʦʪʦʧʘ (ʪ. ʝ. ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʦʤʥʳʭ ʷʜʝʨ ʚʝʱʝʩʪʚʘ, ʨʘʩʧʘʜʘʶʱʠʭʩʷ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ) ʠ ʪʠʧʦʤ ʠʩʧʫʩʢʘʝʤʳʭ ʧʨʠ ʵʪʦʤ ʯʘʩʪʠʮ. ʏʝʤ ʤʝʥʴʰʝ ʧʝʨʠʦʜ 

ʧʦʣʫʨʘʩʧʘʜʘ ʨʘʜʠʦʘʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʪʝʤ ʠʥʪʝʥʩʠʚʥʝʝ ʧʨʦʠʩʭʦʜʠʪ ʝʛʦ ʨʘʩʧʘʜ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʥʘʠʙʦʣʴʰʝʡ ʪʝʧʣʦʚʦʡ ʤʦʱʥʦʩʪʴʶ ʦʙʣʘʜʘʶʪ ʠʟʦʪʦʧʳ ʩ ʤʘʣʳʤ ʧʝʨʠʦʜʦʤ 

ʧʦʣʫʨʘʩʧʘʜʘ ʠ ʥʘʠʤʝʥʴʰʝʡ -ʩ ʙʦʣʴʰʠʤ. 


