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ʇʃɸʅʀʈʋɽʄʓɽ ʈɽɿʋʃʔʊɸʊʓ ʆʉɺʆɽʅʀʗ ʆʆʇ 

 

ʂʦʜ 

ʢʦʤʧʝʪʝʥʮʠʠ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʋʂ(ʋ)-1 
ʉʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʠʩʢ, ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʨʠʤʝʥʷʪʴ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʜʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 

ʋʂ(ʋ)-2 

ʉʧʦʩʦʙʝʥ ʦʧʨʝʜʝʣʷʪʴ ʢʨʫʛ ʟʘʜʘʯ ʚ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠ ʚʳʙʠʨʘʪʴ 

ʦʧʪʠʤʘʣʴʥʳʝ ʩʧʦʩʦʙʳ ʠʭ ʨʝʰʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʘʚʦʚʳʭ ʥʦʨʤ, 

ʠʤʝʁɦ ʠʭʩʷ ʨʝʩʫʨʩʦʚ ʠ ʦʛʨʘʥʠʯʝʥʠʡ 

ʋʂ(ʋ)-3 
ʉʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʦʮʠʘʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʶ 

ʨʦʣʴ ʚ ʢʦʤʘʥʜʝ 

ʋʂ(ʋ)-4 

ʉʧʦʩʦʙʝʥ ʦʩʫʱʝʩʪʚʣʷʪʴ ʜʝʣʦʚʫʶ ʢʦʤʤʫʥʠʢʘʮʠʶ ʚ ʫʩʪʥʦʡ ʠ ʧʠʩʴʤʝʥʥʦʡ 

ʬʦʨʤʘʭ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʷʟʳʢʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʠʥʦʩʪʨʘʥʥʦʤ(-

ʳʭ) ʷʟʳʢʝ(-ʘʭ) 

ʋʂ(ʋ)-5 
ʉʧʦʩʦʙʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʝʞʢʫʣʴʪʫʨʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʙʱʝʩʪʚʘ ʚ 

ʩʦʮʠʘʣʴʥʦ-ʠʩʪʦʨʠʯʝʩʢʦʤ, ʵʪʠʯʝʩʢʦʤ ʠ ʬʠʣʦʩʦʬʩʢʦʤ ʢʦʥʪʝʢʩʪʘʭ 

ʋʂ(ʋ)-6 

ʉʧʦʩʦʙʝʥ ʫʧʨʘʚʣʷʪʴ ʩʚʦʠʤ ʚʨʝʤʝʥʝʤ, ʚʳʩʪʨʘʠʚʘʪʴ ʠ ʨʝʘʣʠʟʦʚʳʚʘʪʴ 

ʪʨʘʝʢʪʦʨʠʶ ʩʘʤʦʨʘʟʚʠʪʠʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʦʚ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ 

ʞʠʟʥʠ 

ʋʂ(ʋ)-7 
ʉʧʦʩʦʙʝʥ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʦʣʞʥʳʡ ʫʨʦʚʝʥʴ ʬʠʟʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ 

ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʩʦʮʠʘʣʴʥʦʡ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʋʂ(ʋ)-8 
ʉʧʦʩʦʙʝʥ ʩʦʟʜʘʚʘʪʴ ʠ ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʆʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʆʇʂ(ʋ)-1 

ʋʤʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʇʂ(ʋ)-2 
ʆʩʦʟʥʘʥʠʝʤ ʩʫʱʥʦʩʪʠ ʠ ʟʥʘʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʨʘʟʚʠʪʠʠ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ. 

ʆʇʂ(ʋ)-3 
ɺʣʘʜʝʥʠʝʤ ʦʩʥʦʚʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʩʧʦʩʦʙʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʣʫʯʝʥʠʷ, 

ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ. 

ʆʇʂ(ʋ)-4 

ʋʤʝʥʠʝʤ ʧʨʠʤʝʥʷʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʘʣʦʦʪʭʦʜʥʳʭ, 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʭ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʣʶʜʝʡ ʠ ʠʭ 

ʟʘʱʠʪʫ ʦʪ ʚʦʟʤʦʞʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡ, ʢʘʪʘʩʪʨʦʬ ʠ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ; 

ʫʤʝʥʠʝʤ ʧʨʠʤʝʥʷʪʴ ʩʧʦʩʦʙʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʳʨʴʝʚʳʭ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ. 

ʆʇʂ(ʋ)-5 

ʉʧʦʩʦʙʥʦʩʪʴʶ ʨʝʰʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʟʘʜʘʯʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʩ ʫʯʝʪʦʤ ʦʩʥʦʚʥʳʭ 

ʪʨʝʙʦʚʘʥʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʇʂ(ʋ)-5 
ʋʤʝʥʠʝʤ ʫʯʠʪʳʚʘʪʴ ʪʝʭʥʠʯʝʩʢʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʝʪʘʣʝʡ ʠ 

ʫʟʣʦʚ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʧʨʠ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʇʂ(ʋ)-6 

ʋʤʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʪʘʥʜʘʨʪʥʳʝ ʩʨʝʜʩʪʚʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʟʘʜʘʥʠʷʤʠ 
 

 



 

 

ʇʂ(ʋ)-7 

ʉʧʦʩʦʙʥʦʩʪʴʶ ʦʬʦʨʤʣʷʪʴ ʟʘʢʦʥʯʝʥʥʳʝ ʧʨʦʝʢʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʨʘʙʦʪʳ ʩ 

ʧʨʦʚʝʨʢʦʡ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʨʦʝʢʪʦʚ ʠ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʩʪʘʥʜʘʨʪʘʤ, ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʜʨʫʛʠʤ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ 

ʇʂ(ʋ)-8 
ʋʤʝʥʠʝʤ ʧʨʦʚʦʜʠʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

ʇʂ(ʋ)-9 

ʋʤʝʥʠʝʤ ʧʨʦʚʦʜʠʪʴ ʧʘʪʝʥʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʘʪʝʥʪʥʦʡ ʯʠʩʪʦʪʳ ʥʦʚʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʠʭ ʧʘʪʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʠʟʜʝʣʠʡ 

ʇʂ(ʋ)-10 

ʋʤʝʥʠʝʤ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʠʟʜʝʣʠʡ ʠ ʦʙʲʝʢʪʦʚ ʚ ʩʬʝʨʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʥʘʨʫʰʝʥʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʦ ʠʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 

ʇʂ(ʋ)-11 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠʟʜʝʣʠʡ ʠ ʧʨʦʮʝʩʩʦʚ ʠʭ 

ʠʟʛʦʪʦʚʣʝʥʠʷ; ʫʤʝʥʠʝʤ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʠʩʮʠʧʣʠʥʳ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ 

ʇʂ(ʋ)- 12 
ʉʧʦʩʦʙʥʦʩʪʴ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʇʂ(ʋ)- 13 

ʉʧʦʩʦʙʥʦʩʪʴʶ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʨʘʙʦʯʠʭ ʤʝʩʪ ʩ 

ʨʘʟʤʝʱʝʥʠʝʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʫʤʝʥʠʝʤ ʦʩʚʘʠʚʘʪʴ ʚʚʦʜʠʤʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʇʂ(ʋ)- 14 

ʉʧʦʩʦʙʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʘʙʦʪʘʭ ʧʦ ʜʦʚʦʜʢʝ ʠ ʦʩʚʦʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʭʦʜʝ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʦʚʦʡ ʧʨʦʜʫʢʮʠʠ, ʧʨʦʚʝʨʷʪʴ 

ʢʘʯʝʩʪʚʦ ʤʦʥʪʘʞʘ ʠ ʥʘʣʘʜʢʠ ʧʨʠ ʠʩʧʳʪʘʥʠʷʭ ʠ ʩʜʘʯʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ 

ʦʙʨʘʟʮʦʚ ʠʟʜʝʣʠʡ, ʫʟʣʦʚ ʠ ʜʝʪʘʣʝʡ ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʇʂ(ʋ)- 15 

ʋʤʝʥʠʝʤ ʧʨʦʚʝʨʷʪʴ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʡ ʦʩʤʦʪʨ 

ʠ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʇʂ(ʋ)-16 

ʫʤʝʥʠʝʤ ʧʨʦʚʦʜʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʦʙʣʶʜʝʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʦʚʦʜʠʤʳʭ ʨʘʙʦʪ 

ʇʂ(ʋ)-17 

ʋʤʝʥʠʝʤ ʚʳʙʠʨʘʪʴ ʦʩʥʦʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʩʧʦʩʦʙʳ 

ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʠʤʝʥʷʪʴ 

ʧʨʦʛʨʝʩʩʠʚʥʳʝ ʤʝʪʦʜʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʠʟʜʝʣʠʡ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ 

ʇʂ(ʋ)-18 

ʋʤʝʥʠʝʤ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʩʪʘʥʜʘʨʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ 

ʇʂ(ʋ)-19 

ʉʧʦʩʦʙʥʦʩʪʴʶ ʢ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʤʫ ʦʙʝʩʧʝʯʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʠʧʦʚʳʭ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ 

ʚʳʧʫʩʢʘʝʤʦʡ ʧʨʦʜʫʢʮʠʠ 

ʉʪʫʜʝʥʪ ʛʨ. ɿ-10ɸ60                                                      ɽʞʝʣʝʥʢʦ ʉ.ʆ. 

ʈʫʢʦʚʦʜʠʪʝʣʴ ɺʂʈ                                                         ʀʣʴʷʱʝʥʢʦ ɼ.ʇ. 



 

 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

 

ʀʥʩʪʠʪʫʪ ʖʨʛʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ  

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ (ʩʧʝʮʠʘʣʴʥʦʩʪʴ) 15.03.01 çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, ʧʨʦʬʠʣʴ çʆʙʦʨʫʜʦʚʘʥʠʝ 

ʠ ʪʝʭʥʦʣʦʛʠʷ ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè  

 

ʋʊɺɽʈɾɼɸʖ: 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè 

        ɼ. ʇ. ʀʣʴʷʱʝʥʢʦ 
(ʇʦʜʧʠʩʴ)               (ɼʘʪʘ)                 (ʌ.ʀ.ʆ.) 

 

ɿɸɼɸʅʀɽ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ɺ ʬʦʨʤʝ: 

ɼʠʧʣʦʤʥʡr ʧʨʦʝʢʪ 

(ʙʘʢʘʣʘʚʨʩʢʦʡ ʨʘʙʦʪʳ, ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʘ/ʨʘʙʦʪʳ, ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ) 
ʉʪʫʜʝʥʪʫ: 

ɻʨʫʧʧʘ ʌʀʆ 

ɿ-10ɸ60 ɽʞʝʣʝʥʢʦ ʉʝʤʝʥʫ ʆʣʝʛʦʚʠʯʫ 

ʊʝʤʘ ʨʘʙʦʪʳ:  

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠïʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʩʝʢʮʠʠ ʢʨʝʧʠ 

ʄʂʖ.4ʋ 

ʋʪʚʝʨʞʜʝʥʘ ʧʨʠʢʘʟʦʤ ʧʨʦʨʝʢʪʦʨʘ-ʜʠʨʝʢʪʦʨʘ 

(ʜʠʨʝʢʪʦʨʘ) (ʜʘʪʘ, ʥʦʤʝʨ) 
25.05.2021 ʛ.  ˉ  145-28/ʩ 

 

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 11.06.2021ʛ. 

 

ʊɽʍʅʀʏɽʉʂʆɽ ɿɸɼɸʅʀɽ: 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʙʦʪʝ  
(ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʣʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʥʘʛʨʫʟʢʘ; ʨʝʞʠʤ ʨʘʙʦʪʳ (ʥʝʧʨʝʨʳʚʥʳʡ, 

ʧʝʨʠʦʜʠʯʝʩʢʠʡ, ʮʠʢʣʠʯʝʩʢʠʡ ʠ ʪ. ʜ.); ʚʠʜ ʩʳʨʴʷ ʠʣʠ ʤʘʪʝʨʠʘʣ ʠʟʜʝʣʠʷ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʦʜʫʢʪʫ, ʠʟʜʝʣʠʶ ʠʣʠ ʧʨʦʮʝʩʩʫ; ʦʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ (ʵʢʩʧʣʫʘʪʘʮʠʠ) ʦʙʲʝʢʪʘ ʠʣʠ ʠʟʜʝʣʠʷ 

ʚ ʧʣʘʥʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʚʣʠʷʥʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, 

ʵʥʝʨʛʦʟʘʪʨʘʪʘʤ; ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʪ. ʜ.). 

ʄʘʪʝʨʠʘʣʳ ʧʨʝʜʜʠʧʣʦʤʥʦʡ ʧʨʘʢʪʠʢʠ 

ʇʝʨʝʯʝʥʴ ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ ʚʦʧʨʦʩʦʚ  
(ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʦʙʟʦʨ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʩ ʮʝʣʴʶ 

ʚʳʷʩʥʝʥʠʷ ʜʦʩʪʠʞʝʥʠʡ ʤʠʨʦʚʦʡ ʥʘʫʢʠ ʪʝʭʥʠʢʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʦʙʣʘʩʪʠ; ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ; ʩʦʜʝʨʞʘʥʠʝ ʧʨʦʮʝʜʫʨʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ; ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ; ʥʘʠʤʝʥʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʨʘʟʜʝʣʦʚ, 

ʧʦʜʣʝʞʘʱʠʭ ʨʘʟʨʘʙʦʪʢʝ; ʟʘʢʣʶʯʝʥʠʝ ʧʦ ʨʘʙʦʪʝ). 

1. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ. 

2. ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

4. ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʨʘʟʜʝʣ. 

5. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ. 

6. ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. 

7. ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ. 



 

 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 
(ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ) 

ʌʖʈɸ.0ʄʂʖ.4ʋ.168.00.000 ʉɹ 

ʊʨʘʚʝʨʩʘ. 1 ʣʠʩʪ (ɸ1) 

ʌʖʈɸ.000001.168.00.000 ʉɹ 

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʙʦʨʦʯʥʦ- 

ʩʚʘʨʦʯʥʦʝ 2 ʣʠʩʪʘ (ɸ1) 

ʌʖʈɸ.000002.168 ʃʇ ʇʣʘʥ ʫʯʘʩʪʢʘ 1 

ʣʠʩʪ (ɸ1) 

ʌʖʈɸ.000003.168 ʃʇ ʂʘʨʪʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ 

ʫʯʘʩʪʢʝ. 1 ʣʠʩʪ (ɸ1) 

ʌʖʈɸ.000004.168 ʃʇ ʉʠʩʪʝʤʘ 

ʚʝʥʪʠʣʷʮʠʠ ʫʯʘʩʪʢʘ 1 ʣʠʩʪ (ɸ1) 

ʌʖʈɸ.000005.168 ʃʇ ʆʩʥʦʚʥʳʝ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ  

1 ʣʠʩʪ (ɸ1) 

ʌʖʈɸ.000006.168 ʃʇ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ ʠ 

ʩʚʘʨʢʠ ʠʟʜʝʣʠʷ 1 ʣʠʩʪ (ɸ1) 

ʂʦʥʩʫʣʴʪʘʥʪʳ ʧʦ ʨʘʟʜʝʣʘʤ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 
(ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʜʝʣʦʚ) 

ʈʘʟʜʝʣ ʂʦʥʩʫʣʴʪʘʥʪ 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʠ 

ʢʦʥʩʪʨʫʢʪʦʨʩʢʘʷ ʯʘʩʪʴ 
ʀʣʴʷʱʝʥʢʦ ɼ.ʇ. 

ʉʦʮʠʘʣʴʥʘʷ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 
ʉʦʣʦʜʩʢʠʡ ʉ.ɸ. 

ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

ʇʦʣʠʮʠʥʩʢʘʷ ɽ.ɺ. 

ʅʘʟʚʘʥʠʷ ʨʘʟʜʝʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʝ: 

 

 

 

 

ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ 

ʨʘʙʦʪʳ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 

03.02.2021ʛ. 

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʨʫʢʦʚʦʜʠʪʝʣʴ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, ʟʚʘʥʠʝ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʖʊʀ ʀʣʴʷʱʝʥʢʦ ɼ.ʇ. ʢ.ʪ.ʥ.   

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɿ-10ɸ60 ɽʞʝʣʝʥʢʦ ʉ.ʆ.   



 

 

ʄʠʥʠʩʪʝʨʩʪʚʦ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʅɸʎʀʆʅɸʃʔʅʓʁ ʀʉʉʃɽɼʆɺɸʊɽʃʔʉʂʀʁ 

ʊʆʄʉʂʀʁ ʇʆʃʀʊɽʍʅʀʏɽʉʂʀʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

 

ʀʥʩʪʠʪʫʪ ʖʨʛʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ   

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ (ʩʧʝʮʠʘʣʴʥʦʩʪʴ) 15.03.01 çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, ʧʨʦʬʠʣʴ çʆʙʦʨʫʜʦʚʘʥʠʝ 

ʠ ʪʝʭʥʦʣʦʛʠʷ ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘè  

ʇʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ (ʦʩʝʥʥʠʡ / ʚʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2020 ï 2021 ʫʯʝʙʥʦʛʦ ʛʦʜʘ)  

 

ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʘʙʦʪʳ: 

ɼʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ 
(ʙʘʢʘʣʘʚʨʩʢʘʷ ʨʘʙʦʪʘ, ʜʠʧʣʦʤʥʳʡ ʧʨʦʝʢʪ/ʨʘʙʦʪʘ, ʤʘʛʠʩʪʝʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ) 

 

 

 

 

 

ʂɸʃɽʅɼɸʈʅʓʁ ʈɽʁʊʀʅɻ ï ʇʃɸʅ 

ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

 

 

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 11.06.2021ʛ. 
 

 

 

ʉʦʩʪʘʚʠʣ ʧʨʝʧʦʜʘʚʘʪʝʣʴ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʖʊʀ ʀʣʴʷʱʝʥʢʦ ɼ.ʇ. ʢ.ʪ.ʥ.   

 

 

ʉʆɻʃɸʉʆɺɸʅʆ: 
ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè 

ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʖʊʀ ʀʣʴʷʱʝʥʢʦ ɼ.ʇ. ʢ.ʪ.ʥ.   

 

 

ʖʨʛʘ ï 2021 ʛ. 

ɼʘʪʘ ʢʦʥʪʨʦʣʷ ʅʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ (ʤʦʜʫʣʷ)/ 

ɺʠʜ ʨʘʙʦʪʳ (ʠʩʩʣʝʜʦʚʘʥʠʷ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʙʘʣʣ ʨʘʟʜʝʣʘ (ʤʦʜʫʣʷ) 

17.01.2021 ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ 15 

17.02.2021 ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 15 

17.03.2021 ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 20 

17.04.2021 ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʨʘʟʜʝʣ 15 

10.05.2021 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ 15 

21.05.2021 ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

10 

25.05.2021 ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 10 



 

 

ɿɸɼɸʅʀɽ ɼʃʗ ʈɸɿɼɽʃɸ 
çʌʀʅɸʅʉʆɺʓʁ ʄɽʅɽɼɾʄɽʅʊ, ʈɽʉʋʈʉʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽè 

 

ʉʪʫʜʝʥʪʫ: 
ɻʨʫʧʧʘ ʌʀʆ 

ɿ-10ɸ60 ɽʞʝʣʝʥʢʦ ʉʝʤʸʥʫ ʆʣʝʛʦʚʠʯʫ 

 

ʀʥʩʪʠʪʫʪ 
ʖʨʛʠʥʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 
ʆʪʜʝʣʝʥʠʝ  

ʋʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 
ɹʘʢʘʣʘʚʨʠʘʪ ʅʘʧʨʘʚʣʝʥʠʝ/ʩʧʝʮʠʘʣʴʥʦʩʪʴ 15.03.01 ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ 

 
ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè:  
 

ʎʝʥʘ ʥʘ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʩʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ɻ ʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ:  

ʈʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʤʝʱʝʥʠʡ 

ɿʘʪʨʘʪʳ ʥʘ ʩʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ɿʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ɿʘʪʨʘʪʳ ʥʘ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ 

ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ):  

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʴ ʵʩʢʠʟʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢ ʨʘʩʯʝʪʥʦʤʫ ʟʘʜʘʥʠʶ  

 
ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 03.02.2021ʛ. 

 
ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 

ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʖʊʀ ʇʦʣʠʮʠʥʩʢʘʷ ɽ.ɺ. ʢ.ʧ.ʥ., ʜʦʮʝʥʪ      03.02.2021ʛ. 

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɿ-10ɸ60 ɽʞʝʣʝʥʢʦ ʉ.ʆ.       03.02.2021ʛ. 

 

 



 

 

ɿɸɼɸʅʀɽ ɼʃʗ ʈɸɿɼɽʃɸ 

çʉʆʎʀɸʃʔʅɸʗ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔè 
 

ʉʪʫʜʝʥʪʫ: 
ɻʨʫʧʧʘ ʌʀʆ 

ɿ-10ɸ60 ɽʞʝʣʝʥʢʦ ʉʝʤʝʥʫ ʆʣʝʛʦʚʠʯʫ 
 

ʀʥʩʪʠʪʫʪ 

ʖʨʛʠʥʩʢʠʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 
ʠʥʩʪʠʪʫʪ 

ʆʪʜʝʣʝʥʠʝ  

ʋʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 
ɹʘʢʘʣʘʚʨʠʘʪ ʅʘʧʨʘʚʣʝʥʠʝ/ʩʧʝʮʠʘʣʴʥʦʩʪʴ 15.03.01 ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè: 

1. ʆʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ 
ʦʩʥʘʩʪʢʠ ʠ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʥʘ ʧʨʝʜʤʝʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ: 

- ʚʨʝʜʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
ʩʨʝʜʳ 

(ʤʝʪʝʦʫʩʣʦʚʠʷ, ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʩʚʝʱʝʥʠʝ, ʰʫʤʳ, 

ʚʠʙʨʘʮʠʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʠʦʥʠʟʠʨʫʶʱʠʝ 

ʠʟʣʫʯʝʥʠʷ) 

- ʦʧʘʩʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʬʘʢʪʦʨʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
ʩʨʝʜʳ (ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʪʝʨʤʠʯʝʩʢʦʛʦ 

ʭʘʨʘʢʪʝʨʘ, ʵʣʝʢʪʨʠʯʝʩʢʦʡ, ʧʦʞʘʨʥʦʡ ʠ ʚʟʨʳʚʥʦʡ 

ʧʨʠʨʦʜʳ) 

- ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ (ʘʪʤʦʩʬʝʨʫ, ʛʠʜʨʦʩʬʝʨʫ, ʣʠʪʦʩʬʝʨʫ)  

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʪʝʭʥʦʛʝʥʥʦʛʦ, ʩʪʠʭʠʡʥʦʛʦ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ) 

- ʚʨʝʜʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʬʘʢʪʦʨʦʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ (ʤʝʪʝʦʫʩʣʦʚʠʷ, 

ʚʨʝʜʥʳʝ ʚʝʱʝʩʪʚʘ, ʦʩʚʝʱʝʥʠʝ, ʰʫʤʳ, ʚʠʙʨʘʮʠʠ, 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʠʦʥʠʟʠʨʫʶʱʠʝ 

ʠʟʣʫʯʝʥʠʷ); 

- ʦʧʘʩʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʬʘʢʪʦʨʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ (ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʧʨʠʨʦʜʳ, ʪʝʨʤʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ, ʧʦʞʘʨʥʦʡ ʠ ʚʟʨʳʚʥʦʡ ʧʨʠʨʦʜʳ); 

 - ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ (ʘʪʤʦʩʬʝʨʫ, ʛʠʜʨʦʩʬʝʨʫ, 

ʣʠʪʦʩʬʝʨʫ); 

- ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʪʝʭʥʦʛʝʥʥʦʛʦ, 

ʩʪʠʭʠʡʥʦʛʦ, ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʩʦʮʠʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ). 

2. ɿʥʘʢʦʤʩʪʚʦ ʠ ʦʪʙʦʨ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʪʝʤʝ 
 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ: 

1. ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ: 

- ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʚʨʝʜʥʦʩʪʠ, ʝʸ ʩʚʷʟʴ ʩ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʪʝʤʦʡ; 

- ʜʝʡʩʪʚʠʝ ʬʘʢʪʦʨʘ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ; 

- ʧʨʠʚʝʜʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ ʩ ʥʝʦʙʭʦʜʠʤʦʡ 
ʨʘʟʤʝʨʥʦʩʪʴʶ (ʩʦ ʩʩʳʣʢʦʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ ʜʦʢʫʤʝʥʪ); 

- ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ  

(ʩʥʘʯʘʣʘ ʢʦʣʣʝʢʪʠʚʥʦʡ ʟʘʱʠʪʳ, ʟʘʪʝʤ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʟʘʱʠʪʥʳʝ ʩʨʝʜʩʪʚʘ) 

ɼʝʡʩʪʚʠʝ ʚʳʷʚʣʝʥʥʳʭ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ. ɼʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ 

(ʩʦʛʣʘʩʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ). ʈʘʟʨʘʙʦʪʢʘ ʢʦʣʣʝʢʪʠʚʥʳʭ ʠ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ. 

2. ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʧʨʦʠʟʚʝʜʸʥʥʦʡ ʩʨʝʜʳ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

- ʤʝʭʘʥʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ (ʠʩʪʦʯʥʠʢʠ, ʩʨʝʜʩʪʚʘ 
ʟʘʱʠʪʳ; 

- ʪʝʨʤʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠ (ʠʩʪʦʯʥʠʢʠ, ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ); 

- ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ (ʚ ʪ.ʯ. ʩʪʘʪʠʯʝʩʢʦʝ 
ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʤʦʣʥʠʝʟʘʱʠʪʘ ï ʠʩʪʦʯʥʠʢʠ, ʩʨʝʜʩʪʚʘ 

ʟʘʱʠʪʳ); 

- ʧʦʞʘʨʦʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʴ (ʧʨʠʯʠʥʳ, 
ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, ʧʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ 

ʧʦʞʘʨʦʪʫʰʝʥʠʷ) 

ʀʩʪʦʯʥʠʢʠ ʠ ʩʨʝʜʩʪʚʘ ʟʘʱʠʪʳ ʦʪ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʦʧʘʩʥʳʭ 

ʬʘʢʪʦʨʦʚ (ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ, ʪʝʨʤʠʯʝʩʢʠʝ 

ʦʧʘʩʥʦʩʪʠ ʠ ʪ.ʜ.).  ʇʦʞʘʨʦʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʴ 

(ʧʨʠʯʠʥʳ, ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ, 

ʧʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ). 

 



 

 

 

3. ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: 

- ʟʘʱʠʪʘ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ 

- ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʥʘ ʘʪʤʦʩʬʝʨʫ (ʚʳʙʨʦʩʳ); 

- ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʥʘ ʛʠʜʨʦʩʬʝʨʫ (ʩʙʨʦʩʳ); 

- ʘʥʘʣʠʟ ʚʦʟʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʥʘ ʣʠʪʦʩʬʝʨʫ (ʦʪʭʦʜʳ); 

- ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 
ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦ ʩʩʳʣʢʘʤʠ ʥʘ ʅʊɼ ʧʦ ʦʭʨʘʥʝ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ɺʨʝʜʥʳʝ ʚʳʙʨʦʩʳ ʚ ʘʪʤʦʩʬʝʨʫ. 

4. ɿʘʱʠʪʘ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ: 

- ʧʝʨʝʯʝʥʴ ʚʦʟʤʦʞʥʳʭ ʏʉ ʥʘ ʦʙʲʝʢʪʝ; 

- ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦʡ ʏʉ; 

- ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʚʝʥʪʠʚʥʳʭ ʤʝʨ ʧʦ ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ 
ʏʉ; 

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʨ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʙʲʝʢʪʘ 
ʢ ʜʘʥʥʦʡ ʏʉ; 

- ʨʘʟʨʘʙʦʪʢʘ ʜʝʡʩʪʚʠʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʰʝʡ ʏʉ ʠ ʤʝʨ 
ʧʦ ʣʠʢʚʠʜʘʮʠʠ ʝʸ ʧʦʩʣʝʜʩʪʚʠʡ 

ʇʝʨʝʯʝʥʴ ʥʘʠʙʦʣʝʝ ʚʦʟʤʦʞʥʳʭ ʏʉ ʥʘ ʦʙʲʝʢʪʝ. 

5. ʇʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ: 

- ʩʧʝʮʠʘʣʴʥʳʝ (ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 
ʨʘʙʦʯʝʡ ʟʦʥʳ) ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ ʪʨʫʜʦʚʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʢʦʤʧʦʥʦʚʢʝ 
ʨʘʙʦʯʝʡ ʟʦʥʳ 

ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʢʦʤʧʦʥʦʚʢʝ 
ʨʘʙʦʯʝʡ ʟʦʥʳ. 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ: 

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʴ ʵʩʢʠʟʥʳʝ ʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʢ ʨʘʩʯʸʪʥʦʤʫ ʟʘʜʘʥʠʶ (ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʠ ʤʘʛʠʩʪʨʦʚ) 

ʃʠʩʪ-ʧʣʘʢʘʪ 

ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʫʯʘʩʪʢʘ 

 
ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 03.02.2021ʛ. 

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʖʊʀ ʉʦʣʦʜʩʢʠʡ ʉ. ɸ. ʢ.ʪ.ʥ.   

 
ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 

ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɿ-10ɸ60 ɽʞʝʣʝʥʢʦ ʉ.ʆ.   
 



 

 

ʈʝʬʝʨʘʪ 

ɺʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ 121 ʩ., 3 ʨʠʩʫʥʢʘ, 18 ʪʘʙʣʠʮ, 

36 ʠʩʪʦʯʥʠʢʦʚ, 3 ʧʨʠʣʦʞʝʥʠʷ, 8 ʣ. ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉɺɸʈʂɸ ʇʃɸɺʃɽʅʀɽʄ, ʊɽʍʅʆʃʆɻʀʗ, ʈɽɾʀʄʓ 

ʉɺɸʈʂʀ, ʉʀʃɸ ʉɺɸʈʆʏʅʆɻʆ ʊʆʂɸ, ʉɺɸʈʆʏʅʆɽ ʆɹʆʈʋɼʆɺɸʅʀɽ, 

ʇʈʆʀɿɺʆɼʀʊɽʃʔʅʆʉʊʔ, ʇʃɸʅ ʋʏɸʉʊʂɸ, ʇʈʀʉʇʆʉʆɹʃɽʅʀɽ, 

ʇʈʆʄʓʐʃɽʅʅɸʗ ɹɽɿʆʇɸʉʅʆʉʊʔ, ʉɽɹɽʉʊʆʀʄʆʉʊʔ. 

ʆʙʲʝʢʪʦʤ ʨʘʟʨʘʙʦʪʢʠ ʷʚʣʷʝʪʩʷ ʪʨʘʚʝʨʩʘ ʩʝʢʮʠʠ ʢʨʝʧʠ ʄʂʖ.4ʋ. 

ʎʝʣʴ ʨʘʙʦʪʳ. ʎʝʣɹʁ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʪʨʘʚʝʨʩʳ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ ʠʟʜʝʣʠʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʫʯʝʥʠʝ ʩʦʩʪʘʚʥʳʭ ʜʝʪʘʣʝʡ 

ʠʟʜʝʣʠʷ, ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʨʢʠ ʩʪʘʣʠ, ʚʳʙʦʨ ʤʝʪʦʜʘ ʩʚʘʨʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʨʝʞʠʤʦʚ 

ʩʚʘʨʢʠ ʠ ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦʨʤʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ, ʩʦʩʪʘʚʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʘʩʯʝʪ ʥʝʦʙʭʦʜʠʤʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʯʠʭ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʨʘʩʩʯʠʪʘʥʳ ʨʝʞʠʤʳ ʩʚʘʨʢʠ, ʧʦʜʦʙʨʘʥʦ 

ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʥʦʨʤʠʨʦʚʘʥʳ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʝ ʦʧʝʨʘʮʠʠ. 

ʇʦʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ. 

ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: 

- ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ 1139114 ʨʫʙ; 

- ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ 25253898,41 ʨʫʙ; 

- ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ 25424765,56 ʨʫʙ/ʠʟʜ. ʛʦʜ. 



 

 

Abstract 

Final qualifying work 121 p., 3 drawings, 18 tables, 36 sources, 3 applications, 

8 p. graphic material. 

Key words: FUSION WELDING, TECHNOLOGY, WELDING MODES, 

WELDING CURRENT STRENGHT, WELDING EQUIPMENT, PRODUCTIVITY, 

SITE PLAN, FIXTURE, INDUSTRIAL SAFETY, COST. 

The object of development is the traverse of the support section MKY.4U. 

Purpose of work. The aim of the work is to develop a technology for 

manufacturing a traverse and design a site for assembly and welding of a product. 

In the process of performing the work, the study of the component parts of the 

product, determination of the steel grade, selection of the welding method, 

determination of welding modes and welding materials, standardization of operations, 

preparation of the technological process, calculation of the required number of 

equipment and the number of workers were carried out. 

As a result of the work, the welding modes were calculated, the welding 

equipment was selected, the assembly and welding operations were normalized. The 

coefficient of the received costs has been calculated. 

Economic indicators: 

- capital investments 1,139,114 rubles; 

- cost of production 25,253,898.41 rubles; 

- the number of reduced costs 25424765.56 rubles / ed. year. 
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ʌʖʈɸ.000004.168 ʃʇ ʉʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʫʯʘʩʪʢʘ   ʌʦʨʤʘʪ ɸ1 

ʌʖʈɸ.000005.168 ʃʇ ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ                  ʌʦʨʤʘʪ ɸ1 

ʧʦʢʘʟʘʪʝʣʠ 

ʌʖʈɸ.000006.168 ʃʇ ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ   ʌʦʨʤʘʪ ɸ1 

ʠʟʜʝʣʠʷ 
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ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʉʙ. ʝʜ. ï ʩʙʦʨʦʯʥʘʷ ʝʜʠʥʠʮʘ. 

ʇʦʟ. ï ʧʦʟʠʮʠʷ. 
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ɺʚʝʜʝʥʠʝ 

ʉʚʘʨʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʩʦʝʜʠʥʝʥʠʷ ʤʝʪʘʣʣʦʚ [1]. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʧʨʦʩʪʝʡʰʠʭ ʩʧʦʩʦʙʦʚ ʩʚʘʨʢʠ ʥʘʯʘʣʦʩʴ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʣʝʪ ʥʘʟʘʜ. 

ʉʚʘʨʢʫ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪ ʚ ʦʩʥʦʚʥʳʭ ʦʪʨʘʩʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʜʝ 

ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʘʣʣʦʧʨʦʢʘʪ, ʪʘʢ ʢʘʢ ʙʣʘʛʦʜʘʨʷ ʩʚʘʨʢʝ ʨʝʟʢʦ ʩʦʢʨʘʱʘʶʪʩʷ ʨʘʩʭʦʜ 

ʤʝʪʘʣʣʘ, ʩʨʦʢʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʪʨʫʜʦʸʤʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʚʘʨʢʫ ʚʳʧʦʣʥʷʶʪ ʜʘʞʝ ʧʦʜ ʚʦʜʦʡ ʠ ʚ ʢʦʩʤʦʩʝ. 

ɺʳʧʫʩʢ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʫʨʦʚʝʥʴ ʤʝʭʘʥʠʟʘʮʠʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ 

ʨʘʩʪʫʪ ʠʟ ʛʦʜʘ ʚ ʛʦʜ. ʇʦʣʫʯʘʝʤʘʷ ʟʘ ʩʯʸʪ ʧʨʠʤʝʥʝʥʠʷ ʩʚʘʨʢʠ ʝʞʝʛʦʜʥʘʷ ʵʢʦʥʦʤʠʷ 

ʠʩʯʠʩʣʷʝʪʩʷ ʤʥʦʛʠʤʠ ʩʦʪʥʷʤʠ ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ [2]. 

ʉʚʘʨʢʘ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ ISO 14175-ʄ21-ArC-20 ʧʦ ɻʆʉʊ ʈ ʀʉʆ 

14175-2010 [5] ʦʜʠʥ ʠʟ ʚʝʜʫʱʠʭ ʩʧʦʩʦʙʦʚ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʩʚʘʨʢʠ. ɿʘʱʠʪʥʳʡ ʛʘʟ, 

ʦʙʪʝʢʘʷ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʜʫʛʫ ʠ ʩʚʘʨʦʯʥʫʶ ʚʘʥʥʫ, ʧʨʝʜʦʭʨʘʥʷʝʪ ʨʘʩʧʣʘʚʣʝʥʥʳʡ 

ʤʝʪʘʣʣ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʘʪʤʦʩʬʝʨʳ, ʦʢʠʩʣʝʥʠʷ, ʘʟʦʪʠʨʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʤʠ ʜʦʩʪʦʠʥʩʪʚʘʤʠ ʩʚʘʨʢʠ ʚ ʟʘʱʠʪʥʳʭ ʛʘʟʘʭ ʷʚʣʷʪʁʩʷ 

ʩʣʝʜʫʶʱʠʝ: 

- ʭʦʨʦʰʘʷ ʟʘʱʠʪʘ ʩʚʘʨʢʠ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ ʚʦʟʜʫʭʘ; 

- ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʚʘʨʥʦʛʦ ʰʚʘ; 

- ʚr ʩʦʢʘʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʚʘʨʢʠ. 

- ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʬʣʶʩʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʯʠʩʪʢʠ ʰʚʘ ʦʪ ʰʣʘʢʘ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʧʨʦʮʝʩʩʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʰʚʘ; 

- ʤʘʣʘʷ ʟʦʥʘ ʪʝʨʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ ʩʚʘʨʢʠ. 
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ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʩʝ ʙʦʣʝʝ ʚʥʝʜʨʷʝʪʩʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʚʘʨʢʘ ʚ ʩʤʝʩʠ 

ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʩ ʜʨʫʛʠʤʠ ʘʢʪʠʚʥʳʤʠ ʠ ʠʥʝʨʪʥʳʤʠ ʛʘʟʘʤʠ, ʯʪʦ ʨʘʩʰʠʨʷʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʫʣʫʯʰʘʝʪ ʢʘʯʝʩʪʚʦ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ɺ ʧʨʝʜʩʪʘʚʣʷʝʤʦʡ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʪʨʘʚʝʨʩʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʫʞʥʦ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʴʶ 

ʤʝʭʘʥʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʚʩrʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ, ʢʘʯʝʩʪʚʦ ʩʚʘʨʥʦʛʦ ʠʟʜʝʣʠʷ ʠ ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠ ̫ʪʨʫʜʘ. 
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1 ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʳ 

ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ - ʵʪʦ ʥʘʫʯʥʘʷ ʩʪʘʪʴʷ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʝʢʫʱʠʝ 

ʟʥʘʥʠʷ, ʚʢʣʶʯʘʷ ʦʩʥʦʚʥʳʝ ʚʳʚʦʜʳ, ʘ ʪʘʢʞʝ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʚʢʣʘʜ ʚ 

ʦʧʨʝʜʝʣʝʥʥʫʶ ʪʝʤʫ. ʃʠʪʝʨʘʪʫʨʥʳʝ ʦʙʟʦʨʳ ʷʚʣʷʶʪʩʷ ʚʪʦʨʠʯʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʠ ʥʝ 

ʩʦʦʙʱʘʶʪ ʦ ʢʘʢʠʭ-ʣʠʙʦ ʥʦʚʳʭ, ʣʠʙʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪʘʭ. ʏʘʱʝ 

ʚʩʝʛʦ ʦʥʠ ʩʚʷʟʘʥʳ ʩ ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʣʠʪʝʨʘʪʫʨʦʡ, ʠʭ ʤʦʞʥʦ ʥʘʡʪʠ ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ. 

1.1 ʇʨʠʯʠʥʳ ʚʳʚʦʜʘ ʠʟ ʩʪʨʦʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ 

ʅʘʠʙʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʟʨʫʰʝʥʠʷ ʫʟʣʦʚ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ, 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʡ ʚ ʨʘʡʦʥʘʭ ʩ ʭʦʣʦʜʥʳʤ ʢʣʠʤʘʪʦʤ, ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʟʠʤʥʠʝ ʤʝʩʷʮʳ. 

ɻʦʨʥʦʜʦʙʳʚʘʶʱʘʷ ʪʝʭʥʠʢʘ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʪʘʝʪ ʚ ʧʝʨʝʤʝʥʯʠʚʳʭ 

ʛʦʨʥʦʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʨʦʜ ʥʘʛʨʫʟʢʘʤʠ, ʠʤʝʶʱʠʤʠ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʠ ʫʜʘʨʥʳʡ 

ʭʘʨʘʢʪʝʨ, ʧʨʠ ʥʘʣʠʯʠʠ ʚʠʙʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʝʟʢʠʭ ʧʝʨʝʧʘʜʦʚ 

ʪʝʤʧʝʨʘʪʫʨ. ɺʩʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʪʦʢʘ ʦʪʢʘʟʦʚ ʫʟʣʦʚ [4] ʠ ʜʝʪʘʣʝʡ ʤʘʰʠʥ 

ʠ ʧʦʪʝʨʝ ʪʦʛʦ ʧʦʣʝʟʥʦʛʦ ʵʬʬʝʢʪʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ 

ʚʳʩʦʢʦʧʨʦʠʟʚʦʜʠʪʝʣʴʥʘʷ ʪʝʭʥʠʢʘ ʩ ʙʦʣʴʰʦʡ ʝʜʠʥʠʯʥʦʡ ʤʦʱʥʦʩʪʴʶ. ʀʟ-ʟʘ 

ʥʝʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʪʝʭʥʠʢʠ ʢ ʫʩʣʦʚʠʷʤ ʨʘʙʦʪʳ ʧʨʠ ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ, ʟʘʪʨʘʪʳ ʥʘ 

ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ ʨʘʡʦʥʘʭ ʉʝʚʝʨʘ, ʚʢʣʶʯʘʷ ʨʝʤʦʥʪ, ʚ 2-6 ʨʘʟ ʧʨʝʚʳʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ 

ʟʘʪʨʘʪʳ ʵʪʦʡ ʞʝ ʪʝʭʥʠʢʠ ʚ ʩʨʝʜʥʝʡ ʧʦʣʦʩʝ ʈʌ. 

ʈʘʤʘ ʘʚʪʦʩʘʤʦʩʚʘʣʘ ʠʩʧʳʪʳʚʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʦʪ ʤʘʩʩʳ ʜʚʠʛʘʪʝʣʷ ʩ 

ʢʦʨʦʙʢʦʡ ʧʝʨʝʜʘʯ, ʧʣʘʪʬʦʨʤʳ ʩ ʛʨʫʟʦʤ ʠ ʜʨ. ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ ï ʚ ʦʩʥʦʚʥʦʤ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʘʚʪʦʩʘʤʦʩʚʘʣʘ, ʠʣʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʠ ʨʘʟʛʨʫʟʢʝ ʠ 

ʪʦʨʤʦʞʝʥʠʠ ʠʣʠ ʜʚʠʞʝʥʠʠ ʥʘ ʧʦʚʦʨʦʪʝ. ʆʩʥʦʚʥʳʤʠ ʫʟʣʘʤʠ, ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ, ʷʚʣʷʝʪʩʷ 

ʨʘʙʦʯʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠ ʥʝʙʦʣʴʰʘʷ ʜʦʣʷ ʨʘʟʨʫʰʝʥʠʡ ʦʪʚʦʜʠʪʩʷ ʧʦʚʦʨʦʪʥʦʡ 

ʧʣʘʪʬʦʨʤʝ ʠ ʨʘʙʦʯʝʤʫ ʦʨʛʘʥʫ. ʇʦʵʪʦʤʫ ʚʩʷ ʦʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠ ʨʘʟʛʨʫʟʢʝ ʢʦʚh ʘ 
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ʠʜʝʪ ʥʘ ʧʣʝʯʠ ʨʫʢʦʷʪʠ ʠ ʥʘ ʝʛʦ ʩʦʝʜʠʥʠʪʝʣʴʥʳʝ ʫʟʣʳ, ʪʘʢʞʝ ʥʝʤʘʣʫʶ ʥʘʛʨʫʟʢʫ 

ʠʩʧʳʪʳʚʘʶʪ ʟʫʙʴʷ ʠ ʧʝʨʝʜʥʷʷ ʯʘʩʪʴ ʢʦʚʰʘ. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʝʭʥʠʢʠ ʩ ʚʳʩʦʢʦʡ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʧʨʠʤʝʥʷʶʪʩʷ ʩʪʘʣʠ 

ʧʦʚʳʰʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʜʦʩʪʠʛʘʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʣʝʛʠʨʦʚʘʥʠʝʤ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʯʠʥ ʨʘʟʨʫʰʝʥʠʷ ʧʨʠ ʩʚʘʨʢʝ ʚ ʫʩʣʦʚʠʷʭ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʩʢʣʦʥʥʦʩʪʴ ʩʪʘʣʝʡ ʧʦʚʳʰʝʥʥʦʡ ʠ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʭʦʣʦʜʥʳʭ ʪʨʝʱʠʥ ʧʨʠ ʩʚʘʨʢʝ. ʂ ʭʦʣʦʜʥʳʤ ʪʨʝʱʠʥʘʤ ʚ ʩʚʘʨʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʠʚʦʜʠʪ ʥʝ ʪʦʣʴʢʦ ʥʝʧʨʘʚʠʣʴʥʳʡ ʚʳʙʦʨ ʠ ʧʦʜʛʦʪʦʚʢʘ 

ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʥʦ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʢʘʣʦʯʥʳʭ ʩʪʨʫʢʪʫʨ, ʜʠʬʬʫʟʠʷ ʚʦʜʦʨʦʜʘ ʠ 

ʩʚʘʨʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʨʝʤʦʥʪʥʘʷ ʩʚʘʨʢʘ ʪʘʢʠʭ ʩʪʘʣʝʡ ʪʨʝʙʫʝʪ ʚʳʩʦʢʦʡ ʢʫʣʴ-

ʪʫʨʳ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʩʧʝʮʠʘʣʴʥʳʭ ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʯʝʪʢʦʛʦ ʩʦʙʣʶʜʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʠ [6,7]. 

ʀʟ ʦʙʱʝʛʦ ʯʠʩʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩʣʫʯʘʝʚ ʦʪʢʘʟʦʚ ʩʚʘʨʥʳʭ ʙʘʟʦʚʳʭ ʫʟʣʦʚ ʠ 

ʜʝʪʘʣʝʡ ʵʢʩʢʘʚʘʪʦʨʦʚ ʙʦʣʝʝ 75% ʨʘʟʨʫʰʝʥʠʡ ʧʨʦʠʩʭʦʜʷʪ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʦʢʪʷʙʨʴ-

ʤʘʨʪ). ɺʦʟʥʠʢʥʦʚʝʥʠʶ ʭʨʫʧʢʦʛʦ ʨʘʟʨʫʰʝʥʠʷ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʠ ʥʠʟʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʩʦʜʝʡʩʪʚʫʶʪ ʧʦʚʳʰʝʥʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʮʠʢʣʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ 

ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʵʢʩʢʘʚʘʪʦʨʦʚ [4]. ʉʪʘʪʠʩʪʠʢʘ ʦʪʢʘʟʦʚ, ʥʘʢʦʧʣʝʥʥʘʷ ʥʘ ʛʦʨʥʦʜʦʙʳʚʘʶ-

ʱʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʘʟʨʫʰʝʥʠʷ ʥʝʩʫʱʠʭ 

ʩʚʘʨʥʳʭ ʫʟʣʦʚ ʪʝʭʥʠʢʠ ʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʥʝʜʦʩʪʘʪʢʦʚ. ʇʦʵʪʦʤʫ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʦʜʜʝʨʞʘʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʦʚʳʰʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʳʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʳʡ ʠʭ 

ʨʝʤʦʥʪ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʘʷ ʩʚʘʨʢʘ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, ʦʪ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʙʘʟʦʚʳʭ ʫʟʣʦʚ ʪʝʭʥʠʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʥʘʜʝʞʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʝʤʦʥʪʥʦʡ ʩʚʘʨʢʠ 

ʨʘʟʨʫʰʝʥʥʳʭ ʫʟʣʦʚ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʪʨʫʜʦʚʳʝ 

ʫʙʳʪʢʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʯʨʝʟʤʝʨʥʦ ʧʦʚʳʰʘʁʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ [7]. 
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1.2 ɿʘʢʣʶʯʝʥʠʝ 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚʠʜʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʨʝʤʦʥʪʘ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʪʝʭʥʠʢʠ 

ʷʚʣʷʝʪʩʷ  ʩʚʘʨʢʘ, ʦʪ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʙʘʟʦʚʳʭ 

ʫʟʣʦʚ ʪʝʭʥʠʢʠ. ʆʪʩʫʪʩʪʚʠʝ ʥʘʜʝʞʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʩʚʘʨʢʠ ʨʘʟʨʫʰʝʥʥʳʭ ʫʟʣʦʚ 

ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ ʫʚʝʣʠʯʠʚʘʝʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʪʨʫʜʦʚʳʝ ʫʙʳʪʢʠ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ 

ʯʨʝʟʤʝʨʥʦ ʧʦʚʳʰʘʁʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ. ʂʘʯʝʩʪʚʦ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʟʘʚʠʩʠʪ 

ʦʪ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʀʟ ʦʙʦʨʫʜʦʚʘʥʠʷ ʣʫʯʰʠʤʠ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʙʣʘʜʘʝʪ ʩʚʘʨʦʯʥʳʡ ʘʧʧʘʨʘʪ FastMig Pulse 450 ʢʦʪʦʨʳʡ ʠ 

ʙʫʜʝʪ ʧʨʠʤʝʥʝʥ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʚʝʨʩʳ ʚ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ 

ʧʨʦʮʝʩʩʝ. 
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2 ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʨʘʚʝʨʩʘ ʩʝʢʮʠʠ ʢʨʝʧʠ ʄʂʖ4ʋ. 

ʄʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ 

ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʪʨʘʚʝʨʩʳ ʩʝʢʮʠʠ ʢʨʝʧʠ ʄʂʖ4ʋ. 

2.1 ʆʧʠʩʘʥʠʝ ʩʚʘʨʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ 

ʀʟʛʦʪʦʚʣʷʝʤʦʝ ʠʟʜʝʣʠʝ, ʪʨʘʚʝʨʩʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʝʧʠ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʥʝʦʪʲʝʤʣʝʤʳʭ ʯʘʩʪʝʡ ʢʨʝʧʠ ʄʂʖ.4ʋ. ʊʨʘʚʝʨʩʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʢʘʢ ʧʨʫʞʠʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʧʦʚʳʰʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʢʮʠʠ. 

ʂʨʝʧʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝ-ʦʛʨʘʜʠʪʝʣʴʥʦʛʦ ʪʠʧʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʢʨʝʧʣʝʥʠʷ ʧʨʠʟʘʙʦʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʦʚʣʝʡ, ʚʢʣʶʯʘʷ ʪʷʞʝʣʳʝ ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʛʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʝʨʝʜʚʠʞʢʠ ʟʘʙʦʡʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ 

ʧʦʣʦʛʠʭ ʠ ʥʘʢʣʦʥʥʳʭ ʧʣʘʩʪʘʭ. ʂʨʝʧʴ ʦʩʥʘʱʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʷʢʦʨʝʥʠʷ, 

ʧʨʘʚʢʠ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʨʘʩʩʳ ʠ ʫʜʝʨʞʘʥʠʷ ʣʘʚʥʦʛʦ ʢʦʥʚʝʡʝʨʘ. ʉʝʢʮʠʷ 

ʦʩʥʘʱʝʥʘ ʚʳʜʚʠʞʥʳʤ ʰʠʙʝʨʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʜʭʚʘʪʳʚʘʪʴ ʢʨʦʚʣʶ ʚ 

ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʝʨʞʠʚʘʪʴ ʛʨʫʜʴ ʟʘʙʦʷ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʠʟʜʝʣʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʯʝʨʪʝʞʝ ʌʖʈɸ.0ʄʂʖ.4ʋ.168.00.000 ʉɹ. 

ʉʧʝʮʠʬʠʢʘʮʠʷ ʪʨʘʚʝʨʩʳ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ. ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ 

ʠʟʜʝʣʠʷ: 1640 ʤʤ1238 ʤʤ244 ʤʤ. 

ʄʘʩʩʘ, ʢʛ: 720 ʢʛ. 

ʊʨʘʚʝʨʩʘ ʧʦʜʚʝʨʛʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʳʩʦʢʠʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʚʠʙʨʘʮʠʠ. ʀʟʜʝʣʠʝ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʚ ʚʦʟʜʫʰʥʦʡ 

ʩʨʝʜʝ. ɺ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʟʤʦʞʝʥ ʨʝʤʦʥʪ ʩʚʘʨʢʦʡ ʦʪʜʝʣʴʥʳʭ ʯʘʩʪʝʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. 

³ ³
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2.2 ʊʨʝʙʦʚʘʥʠʷ ʅɼ ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʢʦʥʩʪʨʫʢʮʠʠ 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ ʆʉʊ 12.44.107-79 ʀʟʜʝʣʠʷ 

ʫʛʦʣʴʥʦʛʦ ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʛʦʪʦʚʣʝʥʠʶ. 

2.2.1 ʊʨʝʙʦʚʘʥʠʷ ʢ ʧʦʜʛʦʪʦʚʢʝ ʢʨʦʤʦʢ 

ʀʟʜʝʣʠʷ, ʥʝ ʧʨʠʥʷʪʳʝ ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ, ʥʘ ʩʙʦʨʢʫ ʧʦʜ ʩʚʘʨʢʫ ʥʝ 

ʜʦʧʫʩʢʘʶʪʩʷ. 

ʂʨʦʤʢʠ ʠʟʜʝʣʠʡ, ʧʦʜʣʝʞʘʱʠʝ ʩʚʘʨʢʝ, ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʥʠʤ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʘ ʪʘʢʞʝ ʤʝʩʪʘ ʧʦʜ ʢʦʥʪʘʢʪʥʫʶ ʩʚʘʨʢʫ ʜʦʣʞʥʳ ʙʳʪʴ ʩʫʭʠʤʠ ʠ ʥʝ ʠʤʝʪʴ ʩʧʣʦʰʥʦʡ 

ʠ ʧʦʜʧʦʚʝʨʭʥʦʩʪʥʦʡ ʢʦʨʨʦʟʠʠ, ʣʠʪʝʡʥʦʛʦ ʧʨʠʛʘʨʘ, ʣʶʙʳʭ ʧʦʢʨʳʪʠʡ ʠ 

ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʰʠʨʠʥʝ, ʧʨʝʚʳʰʘʶʱʝʡ ʥʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 10 ʤʤ ʚʝʣʠʯʠʥʫ ʢʘʪʝʪʘ 

ʠʜʠ ʰʠʨʠʥʫ ʩʚʘʨʥʦʛʦ ʰʚʘ. 

ʐʝʨʦʭʦʚʘʪʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʝʡ ʪʦʨʮʦʚ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʝʝ ʧʘʨʘʤʝʪʨʘ Rz 

80 ʤʢʤ [7]. 

2.2.2 ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʚʘʨʢʝ ʠ ʧʨʠʭʚʘʪʢʝ 

ʉʦʝʜʠʥʝʥʠʝ ʜʝʪʘʣʝʡ ʧʨʠ ʩʙʦʨʢʝ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʩʣʝʜʫʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʠʭʚʘʪʦʢ, ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʶʪʩʷ ʚ ʤʝʩʪʘʭ 

ʨʘʩʧʦʣʦʞʝʥʠ ̫ʰʦʚ, ʠ ʧʨʠʚʘʨʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʢʨʝʧʣʝʥʠʡ. 

ʇʨʠʭʚʘʪʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʥʝ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʰʚʦʚ, ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʢʨʝʧʣʝʥʠʷ ʧʦʩʣʝ ʩʚʘʨʢʠ ʜʦʣʞʥʳ ʫʜʘʣʷʪʴʩʷ ʠ 

ʟʘʯʠʱʘʪʴʩʷ ʜʦ ʦʩʥʦʚʥʦʛʦ ʤʝʪʘʣʣʘ, ʢʨʦʤʝ ʩʣʫʯʘʝʚ, ʦʛʦʚʦʨʝʥʥʳʭ ʚ ʯʝʨʪʝʞʝ. 
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ʇʨʠʭʚʘʪʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʤʝʞʜʫ ʫʯʘʩʪʢʘʤʠ ʧʨʝʨʳʚʠʩʪʦʛʦ ʚhʘ, ʜʦʧʫʩʢʘʝʪʩʷ ʥʝ 

ʫʜʘʣʷʪʴ. 

ʈʘʟʤʝʨʳ ʩʝʯʝʥʠʷ ʧʨʠʭʚʘʪʦʢ ʜʦʣʞʥʳ ʩʦʩʪʘʚʣʷʪʴ 0,7 ʨʘʟʤʝʨʦʚ ʩʝʯʝʥʠʷ ʚhʘ, 

ʥʦ ʥʝ ʙʦʣʝʝ 6 ʤʤ (ʧʨʠ ʧʦʩʣʝʜʫʶʱʝʡ ʩʚʘʨʢʝ ʧʨʠʭʚʘʪʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʝʨʝʢʨʳʪʳ 

ʰʚʦʤ). ʇʨʠʭʚʘʪʢʠ ʩ ʢʘʪʝʪʦʤ ʙʦʣʝʝ 6 ʤʤ ʦʛʦʚʘʨʠʚʘʶʪʩʷ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʠʭʚʘʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʝʤʠ ʞʝ ʤʘʪʝʨʠʘʣʘʤʠ, ʯʪʦ ʠ ʩʚʘʨʥʦʡ 

ʦhʚ, ʧʦ ʨʝʞʠʤʘʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʜʣʷ ʩʚʘʨʢʠ. 

ʇʨʠ ʜʫʛʦʚʦʡ ʩʚʘʨʢʝ ʧʦʜ ʬʣʶʩʦʤ ʠ ʚ ʩʨʝʜʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʜʦʧʫʩʢʘʝʪʩʷ 

ʜʫʛʦʚʘʷ ʧʨʠʭʚʘʪʢʘ ʵʣʝʢʪʨʦʜʘʤʠ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʙʦʨʦʯʥʳʭ ʨʘʙʦʪ ʚhʳ ʧʨʠʭʚʘʪʦʢ ʠ ʤʝʩʪʘ ʧʦʜ ʩʚʘʨʢʫ 

ʜʦʣʞʥr ʙʳʪʴ ʟʘʯʠʱʝʥʳ ʦʪ ʰʣʘʢʘ ʠ ʙʨʳʟʛ ʤʝʪʘʣʣʘ [7]. 

ʇʦʨʷʜʦʢ ʥʘʣʦʞʝʥʠʷ. ʰʚʦʚ ʠ ʨʝʞʠʤʳ ʩʚʘʨʢʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʤʠʥʠʤʘʣʴʥʳʝ ʩʚʘʨʦʯʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʠ. 

ʇʨʠ ʜʚʫʭʩʪʦʨʦʥʥʝʡ ʩʚʘʨʢʝ ʩ ʨʘʟʜʝʣʢʦʡ ʢʨʦʤʦʢ ʧʝʨʝʜ ʥʘʣʦʞʝʥʠʝʤ ʰʚʘ ʩ 

ʦʙʨʘʪʥʦʡ ʩʪʦʨʦʥʳ ʢʦʨʝʥʴ ʰʚʘ ʜʦʣʞʝʥ ʙʳʪʴ ʫʜʘʣʝʥ ʜʦ çʟʜʦʨʦʚʦʛʦè ʤʝʪʘʣʣʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʢʠ ʧʨʝʨʳʚʠʩʪʳʤ ʰʚʦʤ ʢʦʥʮʳ ʜʝʪʘʣʝʡ ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʨʦʚʘʨʝʥʳ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʰʘʛʘ ʰʚʘ. 

ʇʦ ʦʢʦʥʯʘʥʠʠ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʩʚʘʨʥʳʝ ʰʚʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʠʱʝʥʳ ʦʪ 

ʰʣʘʢʘ ʠ ʙʨʳʟʛ ʤʝʪʘʣʣʘ. 

ʉʚʘʨʢʘ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʣʠʮʘʤʠ, ʠʤʝʶʱʠʤʠ 

ʫʜʦʩʪʦʚʝʨʝʥʠʷ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʢʦʪʦʨʳʭ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʧʦʣʥʷʝʤʦʡ ʨʘʙʦʪʝ. 

ʉʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ ʜʦʣʞʥr ʧʨʦʠʟʚʦʜʠʪʴʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʟʘʢʨʳʪʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʛʦ ʚʦʟʜʫʭʘ [7]. 
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2.2.3 ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʙʦʨʢʝ ʩʚʘʨʥʦʛʦ ʠʟʜʝʣʠʷ 

ʉʙʦʨʢʘ ʧʦʜ ʩʚʘʨʢʫ ʜʝʪʘʣʝʡ ʚʘʞʥʘʷ ʠ ʦʪʚʝʪʩʪʚʝʥʥʘʷ ʦʧʝʨʘʮʠʷ, ʦʪ ʢʦʪʦʨʦʡ 

ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʛʦʪʦʚʦʛʦ ʠʟʜʝʣʠʷ. ʅʝʢʘʯʝʩʪʚʝʥʥʘʷ ʩʙʦʨʢʘ ʤʦʞʝʪ ʧʨʠʚʝʟʪʠ ʢ 

ʜʝʬʝʢʪʘʤ, ʢʦʪʦʨʳʝ ʥʝʚʦʟʤʦʞʥʦ ʙʫʜʝʪ ʠʩʧʨʘʚʠʪʴ. ʕʪʦ ʨʘʟʤʝʨʳ ʠ ʬʦʨʤʘ ʛʦʪʦʚʦʛʦ 

ʠʟʜʝʣʠʷ, ʨʘʟʤʝʨʳ ʰʚʦʚ. ʅʝʢʘʯʝʩʪʚʝʥʥʘʷ ʩʙʦʨʢʘ ʤʦʞʝʪ ʧʨʠʚʝʟʪʠ ʢ ʥʝ ʧʨʦʚʘʨʘʤ ʠ 

ʧʨʦʞʦʛʘʤ, ʝʩʣʠ ʥʝ ʚʳʜʝʨʞʘʥ ʧʨʘʚʠʣʴʥʳʡ ʟʘʟʦʨ ʤʝʞʜʫ ʜʝʪʘʣʷʤʠ. ʇʦʵʪʦʤʫ ʢ 

ʧʨʦʮʝʩʩʫ ʩʙʦʨʢʠ ʩʦʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʝʡ ʥʫʞʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢʨʘʡʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʦʙʣʶʜʘʷ ʚʩʝ ʥʦʨʤʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʩʙʦʨʢʠ. 

ʅʦʨʤʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʩʙʦʨʢʠ ʜʝʪʘʣʝʡ ʧʦʜ ʩʚʘʨʢʫ ï ʩʤʝʱʝʥʠʝ ʢʨʦʤʦʢ, 

ʟʘʟʦʨ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʩʪʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʧʨʠʭʚʘʪʢʘʤ (ʢʦʣʠʯʝʩʪʚʦ, 

ʜʣʠʥʘ, ʚʳʩʦʪʘ, ʤʝʩʪʦ ʫʩʪʘʥʦʚʢʠ).  

ʉʦʙʨʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʜʣʝʞʠʪ ʧʨʠʝʤʢʝ ʪʝʭʥʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ [7]. 

2.2.4 ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʚʘʨʢʝ ʢʦʨʥʝʚʦʛʦ ʚʘʣʠʢʘ. ʊʨʝʙʦʚʘʥʠʷ ʢ ʩʚʘʨʢʝ 

ʧʦʩʣʝʜʫʶʱʠʭ ʩʣʦʝʚ.  

ɼʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ ʩʚʘʨʢʫ ʧʝʨʚʦʛʦ ʢʦʨʥʝʚʦʛʦ ʩʣʦʷ 

ʤʥʦʛʦʧʨʦʭʦʜʥʦʛʦ ʰʚʘ ʩʦʝʜʠʥʝʥʠʡ ʩ ʨʘʟʜʝʣʢʦʡ ʢʨʦʤʦʢ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʫʩʣʦʚʠʡ: 

- ʩʚʘʨʢʫ ʧʨʦʠʟʚʦʜʠʪʴ ʥʘ ʧʦʥʠʞʝʥʥʦʤ ʨʝʞʠʤʝ (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʘʥʥʳʤʠ ʪʘʙʣ. 13 ʠ 16 ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 5) [8]; 

- ʧʨʠ ʩʚʘʨʢʝ ʧʨʦʚʦʣʦʢʦʡ ʜʠʘʤʝʪʨʘʤʠ 1,2 ʤʤ ʚʳʩʦʪʘ ʚʘʣʠʢʘ ʥʝ ʜʦʣʞʥʘ 

ʙʳʪʴ ʤʝʥʝʝ 5 ʤʤ; 

ɺ ʤʥʦʛʦʩʣʦʡʥʳʭ ʰʚʘʭ ʧʝʨʝʜ ʥʘʣʦʞʝʥʠʝʤ ʢʘʞʜʦʛʦ ʧʦʩʣʝʜʫʶʱʝʛʦ ʰʚʘ 

ʧʨʝʜʳʜʫʱʠʡ ʜʦʣʞʝʥ ʙʳʪʴ ʦʯʠʱʝʥ ʦʪ ʰʣʘʢʘ [7]. 
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ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʙʦʣʝʝ 6 ʤʤ ʧʦʜʣʝʞʘʪ 

ʤʘʨʢʠʨʦʚʢʝ ʩ ʫʢʘʟʘʥʠʝʤ ʰʠʬʨʦʚ ʢʣʝʡʤ ʩʚʘʨʱʠʢʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʩʚʘʨʱʠʢʦʚ, ʚʳʧʦʣʥʷʚʰʠʭ ʩʚʘʨʢʫ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠ ʩʧʦʩʦʙ 

ʤʘʨʢʠʨʦʚʢʠ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʪʦʣʱʠʥʦʡ ʩʪʝʥʢʠ ʤʝʥʝʝ 6 ʤʤ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷʤʠ ʇʊɼ. ʉʧʦʩʦʙ ʤʘʨʢʠʨʦʚʢʠ ʜʦʣʞʝʥ ʠʩʢʣʶʯʘʪʴ 

ʥʘʢʣʸʧ, ʧʦʜʢʘʣʢʫ ʠʣʠ ʥʝʜʦʧʫʩʪʠʤʦʝ ʫʤʝʥʴʰʝʥʠʝ ʪʦʣʱʠʥʳ ʤʝʪʘʣʣʘ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʩʦʭʨʘʥʥʦʩʪʴ ʤʘʨʢʠʨʦʚʢʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʠʤʠ ʩʚʘʨʱʠʢʘʤʠ ʥʘ ʥʝʤ 

ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʩʪʘʚʣʝʥʳ ʢʣʝʡʤʘ ʚʩʝʭ ʩʚʘʨʱʠʢʦʚ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʩʚʘʨʢʝ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʚʩʝʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʜʥʠʤ ʩʚʘʨʱʠʢʦʤ 

ʜʦʧʫʩʢʘʝʪʩʷ ʫʢʘʟʳʚʘʪʴ ʰʠʬʨ ʢʣʝʡʤʘ ʩʚʘʨʱʠʢʘ ʚ ʜʦʩʪʫʧʥʦʤ ʜʣʷ ʦʩʤʦʪʨʘ ʤʝʩʪʝ, 

ʟʘʢʣʶʯʸʥʥʦʤ ʚ ʨʘʤʢʫ, ʥʘʥʦʩʠʤʫʶ ʥʝʩʤʳʚʘʝʤʦʡ ʢʨʘʩʢʦʡ. ʄʝʩʪʦ ʤʘʨʢʠʨʦʚʢʠ ʚ 

ʪʘʢʦʤ ʩʣʫʯʘʝ ʜʦʣʞʥʦ ʙʳʪʴ ʫʢʘʟʘʥʦ ʚ ʧʘʩʧʦʨʪʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʩʪʨʦʡʩʪʚʘ [9]. 

2.2.5 ʊʨʝʙʦʚʘʥʠʷ ʢ ʦʬʦʨʤʣʝʥʠʶ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ɼʦʢʫʤʝʥʪʘʮʠʶ ʩʣʝʜʫʝʪ ʦʬʦʨʤʣʷʪʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʳʤʠ ʥʠʞʝ 

ʜʦʢʫʤʝʥʪʘʤʠ: 

¶ ɻʆʉʊ 2.105-2019 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ɽʉʂɼ); 

¶ ɻʆʉʊ 3.1502-85 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ɽʉʊɼ). ʌʦʨʤʳ ʠ ʧʨʘʚʠʣʘ ʦʬʦʨʤʣʝʥʠʷ ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʪʝʭʥʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴè; 

¶ ɻʆʉʊ 3.1119-83 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ɽʉʊɼ). ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢʦʤʧʣʝʢʪʥʦʩʪʠ ʠ ʦʬʦʨʤʣʝʥʠʶ ʢʦʤʧʣʝʢʪʦʚ 

ʜʦʢʫʤʝʥʪʦʚ ʥʘ ʝʜʠʥʠʯʥʳʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳè; 

¶ ɻʆʉʊ 3.1407-86 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ɽʉʊɼ). ʌʦʨʤʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ ʟʘʧʦʣʥʝʥʠʶ ʠ ʦʬʦʨʤʣʝʥʠʶ ʜʦʢʫʤʝʥʪʦʚ ʥʘ 
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ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʦ ʤʝʪʦʜʘʤ ʩʙʦʨʢʝè; 

¶ ɻʆʉʊ 3.1705-81 çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

(ɽʉʊɼ). ʇʨʘʚʠʣʘ ʟʘʧʠʩʠ ʦʧʝʨʘʮʠʠ ʧʝʨʝʭʦʜʦʚ. ʉʚʘʨʢʘè. 

2.2.6 ʊʨʝʙʦʚʘʥʠʷ ʢ ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ: 

- ʚʠʟʫʘʣʴʥʳʤ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚ ʦʙʲʝʤʝ 100 %. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʉʅʠʇ 3.03.01-87 (ʧʧ. 8.56-8.76), 

ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ 14 [10]. 

ʂʦʥʪʨʦʣʴ ʨʘʟʤʝʨʦʚ ʩʚʘʨʥʦʛʦ ʰʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʳʷʚʣʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʠʤʝʶʱʠʤ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ Ñ0,1 ʤʤ, ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʰʘʙʣʦʥʘʤʠ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʰʚʦʚ. ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʣʫʧʫ ʩ 5-10-ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ. 

ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʢʘʯʝʩʪʚʦ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ 

ʜʦʣʞʥʦ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʪʘʙʣ. ʇ14.1 [10]. 

ʊʨʝʱʠʥʳ ʚʩʝʭ ʚʠʜʦʚ ʠ ʨʘʟʤʝʨʦʚ ʚ ʰʚʘʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʚʘʨʢʦʡ ʠ ʢʦʥʪʨʦʣʝʤ. 

ʂʦʥʪʨʦʣʴ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ ʥʝʨʘʟʨʫʰʘʶʱʠʤʠ 

ʤʝʪʦʜʘʤʠ ʩʣʝʜʫʝʪ ʧʨʦʚʦʜʠʪʴ ʧʦʩʣʝ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʳʭ ʜʝʬʝʢʪʦʚ, 

ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʥʝʰʥʠʤ ʦʩʤʦʪʨʦʤ. 

ɺʳʙʦʨʦʯʥʦʤʫ ʢʦʥʪʨʦʣʶ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʷʪʴ ʥʝʨʘʟʨʫʰʘʶʱʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʜʦʣʞʥʳ ʧʦʜʣʝʞʘʪʴ ʫʯʘʩʪʢʠ, ʛʜʝ ʥʘʨʫʞʥʳʤ ʦʩʤʦʪʨʦʤ ʚʳʷʚʣʝʥʳ 
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ʜʝʬʝʢʪʳ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʰʚʦʚ. ɼʣʠʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʥʝ 

ʤʝʥʝʝ 100 ʤʤ. 

ɺ ʰʚʘʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʠʣʠ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚ ʨʘʡʦʥʘʭ ʩ ʨʘʩʯʝʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʥʠʞʝ ʤʠʥʫʩ 40 Áʉ ʜʦ 

ʤʠʥʫʩ 65 Áʉ ʚʢʣʶʯʠʪʝʣʴʥʦ ʜʦʧʫʩʢʘʶʪʩʷ ʚʥʫʪʨʝʥʥʠʝ ʜʝʬʝʢʪʳ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ 

ʧʣʦʱʘʜʴ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦʣʦʚʠʥʳ ʟʥʘʯʝʥʠʡ ʜʦʧʫʩʪʠʤʦʡ ʦʮʝʥʦʯʥʦʡ 

ʧʣʦʱʘʜʠ (ʩʤ. ʪʘʙʣʠʮʘ ʇ14.4 [10]). ʇʨʠ ʵʪʦʤ ʥʘʠʤʝʥʴʰʫʶ ʧʦʠʩʢʦʚʫʶ ʧʣʦʱʘʜʴ 

ʥʝʦʙʭʦʜʠʤʦ ʫʤʝʥʴʰʠʪʴ ʚ ʜʚʘ ʨʘʟʘ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʜʝʬʝʢʪʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ 

ʤʝʥʝʝ ʫʜʚʦʝʥʥʦʡ ʜʣʠʥʳ ʦʮʝʥʦʯʥʦʛʦ ʫʯʘʩʪʢʘ. 

ɺ ʩʦʝʜʠʥʝʥʠʷʭ, ʜʦʩʪʫʧʥʳʭ ʩʚʘʨʢʝ ʩ ʜʚʫʭ ʩʪʦʨʦʥ, ʘ ʪʘʢʞʝ ʚ ʩʦʝʜʠʥʝʥʠʷʭ 

ʥʘ ʧʦʜʢʣʘʜʢʘʭ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʜʝʬʝʢʪʦʚ (ʥʘʨʫʞʥʳʭ, ʚʥʫʪʨʝʥʥʠʭ ʠʣʠ ʪʝʭ ʠ 

ʜʨʫʛʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ) ʥʘ ʦʮʝʥʦʯʥʦʤ ʫʯʘʩʪʢʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 5 % ʧʣʦʱʘʜʠ 

ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʨʥʦʛʦ ʰʚʘ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ. 

ɺ ʩʦʝʜʠʥʝʥʠʷʭ ʙʝʟ ʧʦʜʢʣʘʜʦʢ, ʜʦʩʪʫʧʥʳʭ ʩʚʘʨʢʝ ʪʦʣʴʢʦ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʚʩʝʭ ʜʝʬʝʢʪʦʚ ʥʘ ʦʮʝʥʦʯʥʦʤ ʫʯʘʩʪʢʝ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 

10 % ʧʣʦʱʘʜʠ ʧʨʦʜʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʩʚʘʨʥʦʛʦ ʰʚʘ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ [10]. 

2.3 ʄʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ï ʵʪʦ ʧʨʘʢʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʮʝʣʴʶ ʢʦʪʦʨʦʡ 

ʷʚʣʷʝʪʩʷ ʧʦʠʩʢ ʥʦʚʳʭ ʨʝʰʝʥʠʡ, ʦʬʦʨʤʣʝʥʥʳʭ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʪʘ ʜʦʢʫʤʝʥʪʘʮʠʠ. 

ʇʨʦʮʝʩʩ ʧʦʠʩʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ 

ʚʟʘʠʤʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʜʝʡʩʪʚʠʡ, ʧʨʦʮʝʜʫʨ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, 

ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. ʄʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʝ: 

ʈʘʩʯʝʪʥʳʤ ʤʝʪʦʜʦʤ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ, ʵʣʝʤʝʥʪʳ 

ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʪʝʭʥʠʯʝʩʢʦʝ ʠ ʤʘʪʝʨʠʘʣʴʥʦʝ 

ʥʦʨʤʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ, ʚʝʥʪʠʣʷʮʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʯʘʩʪʴ. 

https://files.stroyinf.ru/Data1/39/39602/#i1556250


 

29 

 

ʇʨʦʝʢʪʠʨʦʚʦʯʥʳʤ ʤʝʪʦʜʦʤ ʙʳʣ ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʫʯʘʩʪʦʢ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ 

ʪʨʘʚʝʨʩʳ, ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ. 

2.4 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʘ 

ʩʙʦʨʢʠ-ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʩʝʢʮʠʠ ʢʨʝʧʠ ʄʂʖ.4ʋ 

ɿʘʜʘʯʘʤʠ ʜʘʥʥʦʡ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ: 

ʠʟʫʯʠʪʴ ʩʦʩʪʘʚʥʳʝ ʜʝʪʘʣʠ ʠʟʜʝʣʠʷ, ʦʧʨʝʜʝʣʠʪʴ ʤʘʨʢʫ ʩʪʘʣʠ, ʚʳʙʨʘʪʴ ʩʧʦʩʦʙ 

ʩʚʘʨʢʠ, ʦʧʨʝʜʝʣʠʪʴ ʨʝʞʠʤʳ ʩʚʘʨʢʠ ʠ ʩʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʧʨʦʥʦʨʤʠʨʦʚʘʪʴ 

ʦʧʝʨʘʮʠʠ, ʩʦʩʪʘʚʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʨʘʩʩʯʠʪʘʪʴ ʥʝʦʙʭʦʜʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʯʠʭ. 
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3 ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

3.1 ɸʥʘʣʠʟ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

3.1.1 ʆʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ʊʨʘʚʝʨʩʘ ï ʵʪʦ ʮʝʣʴʥʦʩʚʘʨʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʠʟ ʵʣʝʤʝʥʪʦʚ ʣʠʩʪʦʚʦʛʦ 

ʧʨʦʢʘʪʘ, ʢʦʪʦʨʘʷ ʠʟʛʦʪʦʚʣʝʥʘ ʠʟ ʩʣʝʜʫʶʱʠʭ ʤʘʨʦʢ ʩʪʘʣʝʡ 09ɻ2ʉ, 14ʍɻ2ʉɸʌɼ. 

09ɻ2ʉ ï ʥʠʟʢʦʣʝʛʠʨʦʚʘʥʥʘʷ ʩʪʘʣʴ ʭʦʨʦʰʦ ʩʚʘʨʠʚʘʝʪʩʷ ʚʩʝʤʠ ʩʧʦʩʦʙʘʤʠ 

ʩʚʘʨʢʠ ʥʝ ʠʤʝʶʱʘʷ ʩʢʣʦʥʥʦʩʪʠ ʢ ʦʪʧʫʩʢʥʦʡ ʭʨʫʧʢʦʩʪʠ. ʉʪʘʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʪʘʣʝʡ ʠ ʵʣʝʤʝʥʪʦʚ ʩʚʘʨʦʯʥʳʭ ʤʝʪʘʣʣʦʢʦʥʩʪʨʫʢʮʠʡ, 

ʨʘʙʦʪʘʶʱʠʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʦʪ ʤʠʥʫʩ 70 0ʉ ʜʦ ʧʣʶʩ 425 0ʉ 

ʧʦʜ ʜʘʚʣʝʥʠʝʤ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 09ɻ2ʉ ʧʨʠʚʝʜʝʥ ʚ 

ʪʘʙʣʠʮʘʭ 3.1 ʠ 3.2. 

ʊʘʙʣʠʮʘ 3.1 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʪʘʣʠ 09ɻ2ʉ, % (ɻʆʉʊ 19281-2014) [11] 

Si Mn C V Cr Ni Cu P S As  

ʅʝ ʙʦʣʝʝ 

0,5-0,8 1,3-1,7 0,12 0,008 0,3 0,3 0,3 0,035 0,03 0,08 0,008 

 

ʊʘʙʣʠʮʘ 3.2 ï ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 09ɻ2ʉ [11] 

ůʪ, ʄʇʘ ůʚ, ʄʇʘ ŭʙ, % ʂʉU40 ʄɼʞ/ʤ
2 

265-345 430-490 21 0,59-0,64 

 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 14ʍɻ2ʉɸʌɼ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʘʭ 3.3 ʠ 3.4.  
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ʊʘʙʣʠʮʘ 3.3 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʪʘʣʠ 14ʍɻ2ʉɸʌɼ (ʊʋ 14-1-4632-93) ʚ % [12] 

ʉ Mn Si Cu N V Al 
Cr Ni P S 

ʅʝ ʙʦʣʝʝ 

0,12-0,18 1,4-1,9 0,4-0,7 
0,1-

0,4 

0,01-

0,02 

0,04-

0,08 

0,01-

0,05 
0,05 0,3 0,035 0,02 

 

ʊʘʙʣʠʮʘ 3.4 ï ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʪʘʣʠ 14ʍɻ2ʉɸʌɼ [12] 

ůʪ, ʄʇʘ ůʚ, ʄʇʘ ŭʙ, % ʂʉU40 ʄɼʞ/ʤ
2 

400 550 16 - 

 

ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʷʚʣʷʝʪʩʷ ʩʚʘʨʠʚʘʝʤʦʩʪʴ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʥʷʪʠʷ ʩʚʘʨʠʚʘʝʤʦʩʪʠ ʤʝʪʘʣʣʦʚ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʭ 

ʬʠʟʠʯʝʩʢʦʡ ʩʫʱʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʚʘʨʢʠ ʠ ʦʪʥʦʰʝʥʠʷ ʢ ʥʠʤ ʤʝʪʘʣʣʦʚ. ʇʨʦʮʝʩʩ 

ʩʚʘʨʢʠ ï ʵʪʦ ʢʦʤʧʣʝʢʩ ʥʝʩʢʦʣʴʢʠʭ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʦʪʝʢʘʶʱʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ: ʧʨʦʮʝʩʩ ʪʝʧʣʦʚʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʤʝʪʘʣʣ ʚ 

ʦʢʦʣʦʰʦʚʥʳʭ ʟʦʥʘʭ, ʧʨʦʮʝʩʩ ʧʣʘʚʣʝʥʠʷ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʷ ʤʝʪʘʣʣʦʚ ʚ ʟʦʥʝ ʩʧʣʘʚʣʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦʜ 

ʩʚʘʨʠʚʘʝʤʦʩʪʴʶ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʠʤʘʪʴ ʦʪʥʦʰʝʥʠʝ ʤʝʪʘʣʣʦʚ ʢ ʵʪʠʤ ʦʩʥʦʚʥʳʤ 

ʧʨʦʮʝʩʩʘʤ. ʉʚʘʨʠʚʘʝʤʦʩʪʴ ʤʝʪʘʣʣʦʚ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʬʠʟʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ [13]. 

ɼʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʩʚʘʨʠʚʘʝʤʦʩʪʠ ʩʪʘʣʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ [14]: 

- ʧʝʨʚʘʷ ʛʨʫʧʧʘ ï ʭʦʨʦʰʦ ʩʚʘʨʠʚʘʶʱʠʝʩʷ ʩʪʘʣʠ; 

- ʚʪʦʨʘʷ ʛʨʫʧʧʘ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʩʚʘʨʠʚʘʶʱʠʝʩʷ ʩʪʘʣʠ; 

- ʪʨʝʪʴʷ ʛʨʫʧʧʘ ï ʦʛʨʘʥʠʯʝʥʥʦ ʩʚʘʨʠʚʘʶʱʠʝʩʷ ʩʪʘʣʠ; 

- ʯʝʪʚʸʨʪʘʷ ʛʨʫʧʧʘ ï ʧʣʦʭʦ ʩʚʘʨʠʚʘʶʱʠʝʩʷ ʩʪʘʣʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʚʘʨʠʚʘʝʤʦʩʪʴ ʩʪʘʣʝʡ, ï ʵʪʦ 

http://www.1bm.ru/techdocs/kgs/tu/93/info/38783/
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ʩʢʣʦʥʥʦʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʱʠʥ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʚʘʨʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʤʝʪʘʣʣʘ ʧʨʦʪʠʚ ʦʙʨʘʟʦʚʘʥʠʷ ʪʨʝʱʠʥ 

ʦʧʨʝʜʝʣʷʶʪ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʧʦ ʬʦʨʤʫʣʝ [14]: 

ʉɻ ʢʚ=C+2 S+(P/3)+((Si-0,4)/4) +(Ni/8)+((Mn-0,8)/8) +(Cu/10)+(Cr-0,8/10), (3.1) 

ʛʜʝ ʩʠʤʚʦʣ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʦʙʦʟʥʘʯʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʝʛʦ ʚ 

ʤʝʪʘʣʣʝ (ʧʦ ʪʝʭʥʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠʣʠ ʩʪʘʥʜʘʨʪʫ) ʚ ʧʨʦʮʝʥʪʘʭ. 

ɽʩʣʠ ʫʛʣʝʨʦʜʥʳʡ ʵʢʚʠʚʘʣʝʥʪ ʉʵʢʚ ʙʦʣʴʰʝ 0,45 ʧʨʦʮʝʥʪʦʚ, ʪʦ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʩʪʦʡʢʦʩʪʠ ʦʢʦʣʦʰʦʚʥʦʡ ʟʦʥʳ ʧʨʦʪʠʚ ʦʙʨʘʟʦʚʘʥʠʷ ʦʢʦʣʦʰʦʚʥʳʭ 

ʪʨʝʱʠʥ ʠ ʟʘʢʘʣʦʯʥʳʭ ʩʪʨʫʢʪʫʨ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ ʧʦʜʦʛʨʝʚ, ʘ 

ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʧʦʩʣʝʜʫʶʱʫʶ ʪʝʨʤʦʦʙʨʘʙʦʪʢʫ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 

ʈʘʩʩʯʠʪʘʝʤ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʜʣʷ ʩʪʘʣʠ 09ɻ2ʉ: 

ʉɻ ʢʚ= 0,12+2³0,03+(0,035/3)+((0,05-0,4)/4) +(0,3/8)+((1,7-0,8)/8) +(0,3/10)+ 

+(0,3-0,8/10)= 0,234%. 

ʈʘʩʩʯʠʪʘʝʤ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʨʦʜʘ ʜʣʷ ʩʪʘʣʠ 14ʍɻ2ʉɸʌɼ: 

ʉɻ ʢʚ= 0,12+2³0,02+(0,035/3)+((0,4-0,4)/4) +(0,3/8)+((1,4-0,8)/8) +(0,1/10)+ 

+(0,05-0,8/10)= 0,219%. 

ʉʪʘʣʴ 09ɻ2ʉ ï ʫʛʣʝʨʦʜʠʩʪʘʷ ɻʆʉʊ 1050-74 [11]. ʉʪʘʣʴ 14ʍɻ2ʉɸʌɼ ï 

ʣʝʛʠʨʦʚʘʥʥʘʷ ʚʳʩʦʢʦʧʨʦʯʥʘʷ ʠʟʥʦʩʦʩʪʦʡʢʘʷ ʤʘʨʪʝʥʩʠʪʥʦ-ʙʝʡʥʠʪʥʘʷ ʧʦ ʊʋ 14-

1-4632-93 [12]. ʕʪʠ ʩʪʘʣʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʩʚʘʨʠʚʘʝʤʦʩʪʠ ʠ ʦʙʣʘʜʘʶʪ 

ʭʦʨʦʰʝʡ ʩʚʘʨʠʚʘʝʤʦʩʪʴʶ [15]. ʆʛʨʘʥʠʯʝʥʠʷ ʧʦ ʩʚʘʨʠʚʘʝʤʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʣʠʰʴ 

ʧʦ ʤʠʥʠʤʘʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʥʝ ʥʠʞʝ ʤʠʥʫʩ 10 ʛʨʘʜʫʩʦʚ ʧʦ 

ʎʝʣʴʩʠʶ). ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʢʦʨʝʥʥʦʝ ʦʭʣʘʞʜʝʥʠʝ ʰʚʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʧʣʘʚʣʝʥʥʳʡ ʤʝʪʘʣʣ ʠʥʦʛʜʘ ʣʝʛʠʨʫʶʪ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʘʨʛʘʥʮʘ ʠ 

ʢʨʝʤʥʠʷ ʯʝʨʝʟ ʩʚʘʨʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ. 
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3.1.2 ʆʙʦʩʥʦʚʘʥʠʝ ʠ ʚʳʙʦʨ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ 

ʉʧʦʩʦʙʳ ʩʚʘʨʢʠ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʠ ʩʣʝʜʫʝʪ ʚʳʙʠʨʘʪʴ ʢʘʢ ʠʟ 

ʯʠʩʣʘ ʪʠʧʦʚʳʭ, ʪʘʢ ʠ ʠʟ ʯʠʩʣʘ ʩʧʝʮʠʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʩʚʘʨʢʠ, ʯʪʦʙʳ 

ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʪʝʭʥʦʣʦʛʠʷ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʩʦʚʨʝʤʝʥʥʳʤ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʙʳʣʘ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ. 

ɺʳʙʨʘʥʥʳʡ ʩʧʦʩʦʙ ʩʚʘʨʢʠ ʜʦʣʞʝʥ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʪʨʝʙʦʚʘʥʠʷʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ɽʩʣʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʳʙʦʨʘ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʥʝʩʢʦʣʴʢʦ ʩʧʦʩʦʙʦʚ, ʪʦ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʙʦʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ɼʣʷ ʩʪʘʣʝʡ 09ɻ2ʉ, 14ʍɻ2ʉɸʌɼ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʧʦʩʦʙʳ ʩʚʘʨʢʠ: 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʩʚʘʨʢʘ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ Ar+ʉʆ2 

ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʜʠʘʤʝʪʨʦʤ 0,8...2,0 ʤʤ; ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʜʫʛʦʚʘʷ ʩʚʘʨʢʘ ʧʦʜ 

ʬʣʶʩʦʤ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʜʠʘʤʝʪʨʦʤ 1,6...5,0 ʤʤ; ʵʣʝʢʪʨʦʰʣʘʢʦʚʘʷ 

ʩʚʘʨʢʘ ʧʨʦʚʦʣʦʯʥʳʤʠ, ʧʣʘʩʪʠʥʯʘʪʳʤʠ ʠ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ [15]. 

ɺ ʮʝʭʦʚʳʭ ʫʩʣʦʚʠʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʩʧʦʩʦʙ ʩʚʘʨʢʠ. 

ɺr ʙʠʨʘʝʤ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʫ ʁ ʩʚʘʨʢʫ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ ʚ ʩʤʝʩʠ 

ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ (Ar+ʉʆ2). 

3.1.3 ɺʳʙʦʨ ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

ʇʨʠ ʚʳʙʦʨʝ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ 

ʩʚʘʨʠʚʘʝʤʳʭ ʩʪʘʣʝʡ, ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʚʦʣʦʢʠ ʜʦʣʞʝʥ ʙʳʪʴ ʙʣʠʟʢʠʤ ʢ 

ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʩʪʘʣʠ. ɼʣʷ ʩʚʘʨʢʠ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʳʭ ʛʘʟʦʚ ʚʳʙʝʨʝʤ 

ʩʚʘʨʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ ʉʚ-08ɻ2ʉ-ʆ ɻʆʉʊ 2246-70 ʜʠʘʤʝʪʨʦʤ 1,2 ʤʠʣʣʠʤʝʪʨʘ. 

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʚʦʣʦʢʠ ʉʚ-08ɻ2ʉ-ʆ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 3.5. 
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ʊʘʙʣʠʮʘ 3.5 ï ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʨʦʚʦʣʦʢʠ ʉʚ-08ɻ2ʉ-ʆ ʚ % ʧʦ ɻʆʉʊ 2246-70 

[16] 

C, % Mn, % Si, % Cr, % Ni, ʥʝ>% S, ʥʝ>% P, ʥʝ>% 

0,05-0,11 1,8-2,1 0,70-0,95 0,2 0,25 0,025 0,03 

 

ʊʘʙʣʠʮʘ 3.6 ï ʄʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʤʝʪʘʣʣʘ ʰʚʘ (ESAB) [15] 

ʄʘʨʢʘ ʧʨʦʚʦʣʦʢʠ ůʚ, ʄʇʘ ŭ, % 

KCU, ʢɼʞ/ʩʤ2 

-200C -600C 

ʉʚ-08ɻ2ʉ-ʆ 510 22 47 43 

 

ɺ ʢʘʯʝʩʪʚʝ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ ʚʳʙʠʨʘʝʤ ʩʤʝʩʴ ISO 14175-ʄ21-ArC-20 ʧʦ 

ɻʆʉʊ ʈ ʀʉʆ 14175-2010 [5]. 

ɼʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʛʘʟʦʚʳʭ ʩʤʝʩʷʭ  

ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʦʨʤʘʤ, ʫʢʘʟʘʥʥʳʤ ʚ ʪʘʙʣʠʮʝ 3.7 ʧʦ ɻʆʉʊ ʈ ʀʉʆ 

14175-2010 [5]. 

ʊʘʙʣʠʮʘ 3.7 ï ɼʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ɼʠʘʧʘʟʦʥ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʦʙʲʝʤʥʳʭ ʜʦʣʝʡ ʢʦʤʧʦʥʝʥʪʦʚ, % 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʦʪʢʣʦʥʝʥʠʷ 

>5 Ñ10% ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 

1-5 Ñ0,5% (ʘʙʩʦʣʶʪʥʦʝ ʟʥʘʯʝʥʠʝ) 

<1 ʅʝ ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʥʘʩʪʦʷʱʠʤ 

ʩʪʘʥʜʘʨʪʦʤ 
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3.2 ɺʳʙʦʨ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ɺʳʙʠʨʘʝʤ ʠʩʪʦʯʥʠʢʠ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʠ ʩʚʘʨʦʯʥʳʡ ʘʧʧʘʨʘʪ ʜʣʷ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʚʘʨʢʠ. ɼʣʷ ʩʚʘʨʢʠ ʚ ʩʨʝʜʝ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ ʧʣʘʚʷʱʠʤʩʷ 

ʵʣʝʢʪʨʦʜʦʤ ʥʫʞʝʥ ʠʩʪʦʯʥʠʢ ʪʦʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʪʦʢ ʩʚʘʨʢʠ Ic= 100-305 ɸ, 

ʥʘʧʨʷʞʝʥʠʝ ʩʚʘʨʢʠ U=18-30 ɺ. ʉʦʛʣʘʩʥʦ ʪʨʝʙʫʝʤʳʤ ʫʩʣʦʚʠʷʤ ʚʳʙʠʨʘʝʤ 

ʩʚʘʨʦʯʥʳʡ ʘʧʧʘʨʘʪ FastMig Pulse 450 [3], ʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 3.8. 

ʊʘʙʣʠʮʘ 3.8 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʚʘʨʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ FastMig Pulse 

450 [4] 

ʇʘʨʘʤʝʪʨ ɽʜ. ʠʟʤ. ʟʥʘʯʝʥʠʝ 

ʅʘʧʨʷʞʝʥʠʝ ʩʝʪʠ 3~, 50/60 ɻʮ 400 ɺ (-15é+20 %) 

ʅʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʇɺ 60 % 22,1 ʢɺɸ 

 ʇɺ 80 %  

 ʇɺ 100 % 16,0 ʢɺɸ 

ʉʝʪʝʚʦʡ ʢʘʙʝʣʴ / ʧʨʝʜʦʭʨʘʥʠʪʝʣʴ ʩ 

ʟʘʜʝʨʞʢʦʡ ʩʨʘʙʘʪʳʚʘʥʠʷ 
 4G6 (5 ʤ) / 35 ɸ 

ʅʘʛʨʫʟʢʘ ʧʨʠ 40 ÁC ʇɺ 60 % 450 ɸ 

 ʇɺ 80 %  

 ʇɺ 100 % 350 A 

ɼʠʘʧʘʟʦʥ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ MMA 10é450 ɸ 

 MIG 8é50 ɺ 

ʄʘʢʩ. ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʩʚʘʨʢʝ MMA  53 B 

ʅʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʨʠ ʩʚʘʨʢʝ 

MMA 
 50 B 

ʅʘʧʨʷʞʝʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʧʨʠ ʩʚʘʨʢʝ 

MIG/MAG/Pulse 
 80 B 

ʄʦʱʥʦʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ  100 ɺʪ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 3.8 

ʇʘʨʘʤʝʪʨ ɽʜ. ʠʟʤ. ʟʥʘʯʝʥʠʝ 

ʂʇɼ  88 % 

ʂʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ (cos ű)  0,9 

ɼʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʭʨʘʥʝʥʠʷ  -40é+60 ÁC 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʝʡ ʪʝʤʧʝʨʘʪʫʨʳ  -20é+40 ÁC 

ʂʣʘʩʩ ʟʘʱʠʱʝʥʥʦʩʪʠ  IP 23 S 

ɻʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ɼ ʭ ʐ ʭ ɺ 590 x 230 x 430 ʤʤ 

ʄʘʩʩʘ  36 ʢʛ 

ʇʠʪʘʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ  50 ɺ ʧʦʩʪ. ʪʦʢʘ 

ʇʠʪʘʥʠʝ ʙʣʦʢʘ ʦʭʣʘʞʜʝʥʠʷ  24 ɺ ʧʦʩʪ. ʪʦʢʘ, 50 ɺɸ 

 

3.3 ʈʘʩʯʝʪ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ 

ʈʘʩʯʸʪ ʨʝʞʠʤʘ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ. 

ʇʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ ʚ ʩʤʝʩʠ ʛʘʟʦʚ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ 

ʩʣʝʜʫʶʱʠʝ [13]: 

- ʜʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ï dʵʧ; 

- ʩʢʦʨʦʩʪʴ ʩʚʘʨʢʠ ï Jʩ; 

- ʩʚʘʨʦʯʥʳʡ ʪʦʢ ï Iʩ; 

- ʥʘʧʨʷʞʝʥʠʝ ʩʚʘʨʢʠ ï Uʩ; 

- ʚʳʣʝʪ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ï lʚ; 

- ʩʢʦʨʦʩʪʴ ʧʦʜʘʯʠ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ï Jɻ ʧ; 

- ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʭʦʜʦʚ ï nʧʨ; 

- ʨʘʩʭʦʜ ʟʘʱʠʪʥʦʡ ʩʤʝʩʠ ï gʟʛ. 

ʈʘʩʯʸʪ ʨʝʞʠʤʦʚ ʩʚʘʨʢʠ ʚʳʧʦʣʥʷʝʤ ʧʦ ʨʘʟʤʝʨʘʤ ʰʚʘ (ʰʠʨʠʥʝ l ʠ ʛʣʫʙʠʥʝ 

ʧʨʦʧʣʘʚʣʝʥʠʷ hʨ) [13]. ʉʚʘʨʢʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ, ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʚʦʣʦʢʦʡ  
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ʉʚ-08ɻ2ʉ-ʆ, ʚ ʥʠʞʥʝʤ ʧʦʣʦʞʝʥʠʠ. ʉʦʝʜʠʥʝʥʠʝ ʪʘʚʨʦʚʦʝ ʪʠʧʘ ʊ1 ʩ ʢʘʪʝʪʦʤ 5 ʤʤ. 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.1. 

 

ʈʠʩʫʥʦʢ 3.1 ï ʉʦʝʜʠʥʝʥʠʝ ʊ1-     5 ʧʦ ɻʆʉʊ 14771-76: 

S ï ʪʦʣʱʠʥʘ ʣʠʩʪʘ, ʂ ï ʢʘʪʝʪ 

ʆʧʨʝʜʝʣʷʝʤ ʨʘʩʯʸʪʥʫʶ ʛʣʫʙʠʥʫ ʧʨʦʧʣʘʚʣʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ [13]: 

hp = (0,7é1,1)³ʂ, (3.2) 

ʛʜʝ ʂ ï ʢʘʪʝʪ ʰʚʘ. 

ʇʨʠʥʠʤʘʝʤ hp = 0,7³ʂ, ʪʦʛʜʘ: 

hp = 0,7³5 = 3,5 ʤʤ. 

ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ dʵʧ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ [13]: 

dʵʧ =  4
p

h ° 0,05hʨ, (3.3) 

dʵʧ = 4 3,5  ° 0,05Ö3,5 = 1,193é1,543 ʤʤ. 

ɼʠʘʤʝʪʨ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʧʨʠʥʠʤʘʝʤ dʵʧ = 1,2 ʤʤ. 

ʉʢʦʨʦʩʪʴ ʩʚʘʨʢʠ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ [13]: 

1,61
p

c V 3,36

h
V =ʂ× ,

ʝ
 (3.4) 

ʛʜʝ ʂv ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʂv=1060; 

ʝ ï ʰʠʨʠʥʘ ʩʚʘʨʥʦʛʦ ʰʚʘ, ʤʤ. 

S

S

K

S

S

K
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ʝ = 2³ʂ, (3.5) 

ʝ = 2³5 = 8 ʤʤ. 

ʇʦʜʩʪʘʚʣʷʝʤ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʫʣʫ (3.4) ʠ ʧʦʣʫʯʠʤ: 

ʉ

1,613,5 ʤʤ ʤ
V =1060 =7,36 = 26,5 .

3,36 ʩ ʯ8
³  

ʉʠʣʫ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ [13] 

1,32
p

c i 1,07

h
I = ʂ× ,

ʝ
 (3.6) 

ʛʜʝ ʂi ï ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʜʠʘʤʝʪʨʘ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ, ʂi=430. 

1,32

c 1,07

3,5
I = 430× = 243 ɸ.

8
 

ʇʨʠ ʨʘʩʯʝʪʝ ʨʝʞʠʤʦʚ ʜʣʷ ʩʤʝʩʠ ʛʘʟʦʚ Ar + CO2 ʥʝʦʙʭʦʜʠʤʦ ʚʚʦʜʠʪʴ 

ʧʦʧʨʘʚʦʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ kʩʤ, kʩʤ = 1,1é1,15. 

ʉ ʫʯʝʪʦʤ ʧʦʧʨʘʚʦʯʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ: 

Ic =  243³1,12 = 267,1 ɸ. 

ʇʨʠʥʠʤʘʝʤ Ic = 267 ɸ. 

ʆʧʨʝʜʝʣʠʤ ʥʘʧʨʷʞʝʥʠʝ ʩʚʘʨʢʠ ʢʦʨʥʝʚʦʛʦ ʠ ʟʘʧʦʣʥʷʶʱʝʛʦ ʧʨʦʭʦʜʦʚ [9]: 

UC=14+0,05³IC, (3.7) 

UC=14+0,05³267=27,4 B, 

ʈʘʩʭʦʜ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ Ar + ʉʆ2 ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʭʦʜʦʚ [9]: 

qʟʛ=3,3³10-3³
0,75

C
I , (3.8) 

qʟʛ=3,3³10-3³2670,75 =0,218 
c

ʣ=13,1 ʣ ,
ʤʠʥ

 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʚʝʜʝʤ ʚ ʪʘʙʣʠʮʫ 3.9: 
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ʊʘʙʣʠʮʘ 3.9 ʈʝʞʠʤʳ ʩʚʘʨʢʠ ʚ Ar + ʉʆ2 

ʊʦʣʱʠʥʘ 

ʤʝʪʘʣʣʘ, 

ʤʤ. 

ɼʠʘʤʝʪʨ 

ʧʨʦʚʦʣʦʢʠ, 

ʤʤ. 

ʉʚʘʨʦʯʥʳʡ 

ʪʦʢ, ɸ 
U, ɺ. 

ʉʢʦʨʦʩʪʴ 

ʩʚʘʨʢʠ, 

ʤ/ʯ. 

ʈʘʩʭʦʜ Ar + ʉʆ2, 

ʣ/ʤʠʥ. 
nʧʨ 

5 1,2 267 27,4 26,5 13,1 1 

 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʯʠʪʘʝʤ ʦʩʪʘʣʴʥʳʝ ʰʚʳ ʠ ʟʘʧʠʰʝʤ ʠʭ ʚ ʪʘʙʣʠʮʫ 3.10. 

ʊʘʙʣʠʮʘ 3.10 ï ʈʝʞʠʤʳ ʩʚʘʨʢʠ ʚ Ar + ʉʆ2 

ˉ 

ʰʚʘ 
ʊʠʧ ʰʚʘ dʵʧ, ʤʤ Vc, ʤ/ʯ Ic, ɸ Uc, ɺ lʚ, ʤʤ 

ʈʘʩʭʦʜ 

ʛʘʟʘ 

ʣ/ʤʠʥ 

N 

1 ʊ1 -    5 1,2 27-28 260-270 26-27 13-16 13-14 1 

2 ʊ1 -    15 1,2 10é12 290é305 29é30 13-16 14-15 4 

3 ʊ1 -    20 1,2 10é12 290é305 29é30 13-16 14-15 8 

4 ʊ3 -    16 1,2 10é12 290é305 29é30 13-16 14-15 5 

5 ʊ6 1,2 10é12 290é305 29é30 13-16 14-15 9 

6 ʋ6 1,2 10é12 290é305 29é30 13-16 14-15 4 

7 ʅ1 -    3 1,2 16é18 100é140 18é19 13-16 10-12 1 

8 ʋ4 1,2 10é12 290é305 29é30 13-16 14-15 3 

9 ʊ1 1,2 10é12 290é305 29é30 13-16 14-15 6 

10 ʊ2 1,2 10é12 290é305 29é30 13-16 14-15 15 

11 

ʅʝʩʪ. 

1,2 10é12 290é305 29é30 13-16 14-15 6 

12 1,2 10é12 290é305 29é30 13-16 14-15 6 

13 1,2 10é12 290é305 29é30 13-16 14-15 4 

14 1,2 10é12 290é305 29é30 13-16 14-15 4 
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3.4 ɺʳʙʦʨ ʦʩʥʘʩʪʢʠ 

ʉʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʡ ʦʩʥʘʩʪʢʦʡ ʥʘʟʳʚʘʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

ʠ ʩʧʝʮʠʘʣʴʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʣʝʩʘʨʥʳʭ, ʩʙʦʨʦʯʥʳʭ, ʤʦʥʪʘʞʥʳʭ 

ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʨʘʙʦʪ. ʇʦʵʪʦʤʫ ʪʝʨʤʠʥ çʦʩʥʘʩʪʢʘè ʯʘʱʝ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʩʫʜʦʩʪʨʦʝʥʠʠ, ʤʦʥʪʘʞʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʨʠʤʝʥʝʥʠʝ ʩʚʘʨʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʪʨʫʜʦʝʤʢʦʩʪʴ ʨʘʙʦʪ; ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʪʨʫʜʘ; 

ʩʦʢʨʘʪʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ; ʫʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ; 

ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ; ʨʘʩʰʠʨʠʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ 

ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʤʦʥʪʘʞʘ ʩʚʘʨʥʳʭ ʠʟʜʝʣʠʡ [17]. 

ʂ ʢʦʥʩʪʨʫʢʮʠʷʤ ʩʚʘʨʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʮʝʣʳʡ ʨʷʜ 

ʪʨʝʙʦʚʘʥʠʡ [17]: 

- ʫʜʦʙʩʪʚʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧʨʝʜʧʦʣʘʛʘʝʪ ʜʦʩʪʫʧʥʦʩʪʴ ʢ ʤʝʩʪʘʤ 

ʫʩʪʘʥʦʚʢʠ ʜʝʪʘʣʝʡ, ʟʘʞʠʤʥʳʤ ʫʩʪʨʦʡʩʪʚʘʤ ʠ ʫʩʪʨʦʡʩʪʚʘʤ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʩʪʘʤ 

ʥʘʣʦʞʝʥʠʷ ʧʨʠʭʚʘʪʦʢ ʠ ʩʚʘʨʥʳʭ ʰʚʦʚ, ʫʜʦʙʥʳʝ ʧʦʟʳ ʨʘʙʦʯʝʛʦ, ʤʠʥʠʤʫʤ ʝʛʦ 

ʥʘʢʣʦʥʦʚ ʠ ʭʦʞʜʝʥʠʡ ʠ ʜʨʫʛʠʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʫʯʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ); 

- ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʜʘʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʙʦʨʢʠ ʠ ʥʘʣʦʞʝʥʠʷ ʰʚʦʚ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʦʛʦ ʠʟʜʝʣʠʷ (ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʯʥʳʤ ʠ ʞʝʩʪʢʠʤ, ʘ ʟʘʢʨʝʧʣʷʝʤʳʝ ʜʝʪʘʣʠ ʦʩʪʘʚʘʪʴʩʷ 

ʚ ʪʨʝʙʫʝʤʦʤ ʧʦʣʦʞʝʥʠʠ ʙʝʟ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʧʨʠ ʩʚʘʨʢʝ); 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʘʨʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʪʠʧʦʚʳʭ, 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ, ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʜʝʪʘʣʝʡ, ʫʟʣʦʚ ʠ 

ʤʝʭʘʥʠʟʤʦʚ (ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʥʠʞʝʥʠʶ ʠʭ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, 

ʩʨʦʢʦʚ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ, ʧʦʚʳʰʝʥʠʶ ʨʝʤʦʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ 

ʪ.ʧ.). 

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʙʦʨʢʠ ʚʩʝʡ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ, 
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ʥʘʠʤʝʥʴʰʝʛʦ ʯʠʩʣʘ ʧʦʚʦʨʦʪʦʚ ʧʨʠ ʩʙʦʨʢʝ ʠ ʧʨʠʭʚʘʪʢʝ (ʩʚʘʨʢʝ), ʩʚʦʙʦʜʥʦʛʦ 

ʩʲʝʤʘ ʩʦʙʨʘʥʥʦʛʦ ʠ ʩʚʘʨʝʥʥʦʛʦ (ʧʨʠʭʚʘʯʝʥʥʦʛʦ) ʠʟʜʝʣʠʷ ʠʣʠ ʤʦʥʪʘʞʥʦʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ; 

- ʦʙʝʩʧʝʯʝʥʠʝ ʙʳʩʪʨʦʛʦ ʦʪʚʦʜʘ ʪʝʧʣʘ ʦʪ ʤʝʩʪʘ ʩʚʘʨʢʠ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʨʦʙʣʝʥʠʷ, ʟʘʜʘʥʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʠʟʜʝʣʠʷ, ʩʚʦʙʦʜʥʦʡ ʫʩʪʘʥʦʚʢʠ ʠ ʩʲʝʤʘ 

ʠʟʜʝʣʠʷ, ʩʚʦʙʦʜʥʦʛʦ ʜʦʩʪʫʧʘ ʜʣʷ ʦʩʤʦʪʨʘ, ʥʘʣʘʜʢʠ ʠ ʢʦʥʪʨʦʣʷ; 

- ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʚ ʮʝʣʦʤ; 

- ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʜʣʷ ʟʘʛʨʫʟʢʠ, ʧʦʜʘʯʠ ʠ ʫʩʪʘʥʦʚʢʠ 

ʜʝʪʘʣʝʡ, ʩʥʷʪʠʷ, ʚʳʪʘʣʢʠʚʘʥʠʷ ʠ ʚʳʛʨʫʟʢʠ ʩʦʙʨʘʥʥʦʛʦ ʠʟʜʝʣʠʷ, ʧʨʠʤʝʥʝʥʠʷ 

ʜʨʫʛʠʭ ʩʨʝʜʩʪʚ ʢʦʤʧʣʝʢʩʥʦʡ ʤʝʭʘʥʠʟʘʮʠʠ. 

ʉʙʦʨʦʯʥʳʝ ʦʧʝʨʘʮʠʠ ʧʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠʤʝʶʪ ʮʝʣʴ 

ï ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʘʚʠʣʴʥʦʛʦ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʝʪʘʣʝʡ ʩʦʙʠʨʘʝʤʦʛʦ 

ʠʟʜʝʣʠʷ. ʅʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʠʥʪʦʚʳʝ ʩʪʷʞʢʠ 

ʜʣʷ ʩʙʦʨʢʠ ʧʨʦʜʦʣʴʥʳʭ ʩʪʳʢʦʚ ʦʙʝʯʘʝʢ. ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʜʝʬʝʢʪʦʚ ʬʦʨʤʳ 

ʩʦʙʠʨʘʝʤʦʛʦ ʠʟʜʝʣʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʩʪʘʥʘʚʣʠʚʘʝʤ ʨʘʩʧʦʨʢʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʜʣʷ ʧʝʨʝʤʝʱʝʥʠʷ ʜʝʪʘʣʝʡ ʠ ʫʟʣʦʚ ʧʦ ʩʙʦʨʦʯʥʦ-

ʩʚʘʨʦʯʥʦʤʫ ʫʯʘʩʪʢʫ ʠʩʧʦʣʴʟʫʝʤ ʧʦʜʚʝʩʥʦʡ ʢʨʘʥ-ʙʘʣʢʫ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 2 

ʪʦʥʥ, ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʦʝʢʪʠʨʫʝʤʦʝ ʠʟʜʝʣʠʝ ʠʤʝʝʪ ʙʦʣʴʰʫʶ ʤʘʩʩʫ, ʘ ʪʘʢʞʝ 

ʤʦʩʪʦʚʦʡ ʢʨʘʥ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ ʜʦ 5 ʪʦʥʥ. 

ɺ ʧʨʝʜʣʘʛʘʝʤʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʷʝʪʩʷ ʩʙʦʨʦʯʥʦ-

ʩʚʘʨʦʯʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʌʖʈɸ.000001.168.00.000 ʉɹ. ʉʧʝʮʠʬʠʢʘʮʠʷ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʛʦ ʧʨʠʚʝʜʝʥʘ ʚ ʧʨʠʣʦʞʝʥʠʠ ɹ. 



 

42 

 

3.5 ʉʦʩʪʘʚʣʝʥʠʝ ʩʭʝʤʳ ʦʙʱʝʡ ʩʙʦʨʢʠ. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʡ 

ʩʭʝʤʳ ʨʘʟʜʝʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʩʝʨʠʡʥʦʤ ʩʚʘʨʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʫʱʝʩʪʚʫʶʪ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʤʘʨʰʨʫʪʘ ʚʳʧʫʩʢʘ ʠʟʜʝʣʠʷ. ʊʘʢ, ʧʨʠ 

ʠʟʛʦʪʦʚʣʝʥʠʠ ʧʨʦʜʫʢʮʠʠ, ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʥʝʢʦʪʦʨʦʝ ʢʦʣʠʯʝʩʪʚʦ ʜʝʪʘʣʝʡ, ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʠʟʛʦʪʘʚʣʠʚʘʶʪ ʩʙʦʨʦʯʥʳʝ 

ʝʜʠʥʠʮʳ. ɿʘʪʝʤ ʠʟ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʧʨʦʠʟʚʦʜʷʪ ʧʦʣʥʫʶ ʩʙʦʨʢʫ ʠʟʜʝʣʠʷ [13]. 

ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʘʚʝʨʩʳ ʩʦʩʪʦʠʪ ʠʟ ʦʧʝʨʘʮʠʡ: 

ʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ, ʢʦʤʧʣʝʢʪʦʚʦʯʥʦʡ, ʩʙʦʨʦʯʥʳʭ, ʩʚʘʨʦʯʥʳʭ, ʩʣʝʩʘʨʥʦʡ, 

ʢʦʥʪʨʦʣʴʥʦʡ, ʪʨʘʥʩʧʦʨʪʥʦʡ. 

ɿʘʛʦʪʦʚʠʪʝʣʴʥʫʶ ʦʧʝʨʘʮʠʶ ʩʣʝʜʫʝʪ ʨʘʟʙʠʪʴ ʢʘʢ ʙʳ ʥʘ ʜʚʝ ʧʦʜʦʧʝʨʘʮʠʠ: 

ʥʘʯʘʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ ʧʨʦʢʘʪʘ ʠ ʠʟʛʦʪʦʚʣʝʥʠʝ ʜʝʪʘʣʝʡ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ 

ʦʙʨʘʙʦʪʢʘ ʤʝʪʘʣʣʘ ʚʢʣʶʯʘʝʪ ʟʘʯʠʩʪʢʫ, ʧʨʘʚʢʫ, ʚʳʨʝʟʢʫ ʟʘʛʦʪʦʚʦʢ ʠʟ ʧʨʦʢʘʪʘ. 

ʄʝʪʘʣʣ, ʧʨʦʰʝʜʰʠʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʧʦʩʪʫʧʘʝʪ ʚ ʟʘʛʦʪʦʚʠʪʝʣʴʥʦʝ 

ʦʪʜʝʣʝʥʠʝ ʮʝʭʘ, ʛʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʦʭʦʜʠʪ ʨʷʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ 

ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʜʝʪʘʣʝʡ. 

ʉʙʦʨʢʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʝ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʝʪʘʣʝʡ ʠ 

ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʟʦʨʳ ʤʝʞʜʫ ʥʠʤʠ. 

ʉʚʘʨʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʦʧʝʨʘʮʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʚʘʨʦʯʥʦʛʦ 

ʠʟʜʝʣʠʷ. ʆʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʠ 

ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʥʘ ʩʚʘʨʢʫ. ʂʘʯʝʩʪʚʦ ʩʚʘʨʥʦʛʦ ʠʟʜʝʣʠʷ ʟʘʚʠʩʠʪ ʦʪ 

ʮʝʣʦʛʦ ʨʷʜʘ ʬʘʢʪʦʨʦʚ: ʧʨʘʚʠʣʴʥʦʩʪʠ ʚʳʙʦʨʘ ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʪʝʨʠʘʣʘ ʠʟʜʝʣʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʰʚʦʚ, 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʩʚʘʨʱʠʢʘ ʠ ʤʥʦʛʠʭ ʜʨʫʛʠʭ. 

ʉʣʝʩʘʨʥʘʷ ʦʧʝʨʘʮʠʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʟʘʯʠʩʪʢʠ ʩʚʘʨʦʯʥʦʛʦ ʠʟʜʝʣʠʷ ʦʪ 

ʙʨʳʟʛ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ, ʧʨʘʚʢʠ ʠʟʜʝʣʠʷ, ʝʩʣʠ ʵʪʦ ʥʝʦʙʭʦʜʠʤʦ. 
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ʊʨʘʥʩʧʦʨʪʥʘʷ ʦʧʝʨʘʮʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʨʘʙʦʯʠʤʠ 

ʤʝʩʪʘʤʠ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʝʨʝʤʝʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʜʝʪʘʣʝʡ, ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ. 

ʆʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʘʢ ʧʨʠ ʧʦʤʦʱʠ ʤʝʞʦʧʝʨʘʮʠʦʥʥʦʛʦ, ʪʘʢ ʠ ʚʥʫʪʨʠʮʝʭʦʚʦʛʦ, 

ʥʘʧʦʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ. 

ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟʜʝʣʠʷ ʟʘʥʠʤʘʝʪ ʦʧʝʨʘʮʠʷ 

ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ. ʋʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʩʚʘʨʢʠ ʜʦʣʞʥʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʢʦʥʪʨʦʣʴ ʚʩʝʭ ʬʘʢʪʦʨʦʚ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʢʘʯʝʩʪʚʦ ʧʨʦʜʫʢʮʠʠ. ʆʩʥʦʚʥʳʝ ʠʟ 

ʥʠʭ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʢʘʢ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ. 

ʉʣʫʞʙʘ ʠ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʷ ʚ ʩʚʘʨʦʯʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʦʣʞʥʘ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ 

ʧʨʦʚʝʨʢʫ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʯʠʭ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪ. ʧ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʥʘʯʠʥʘʝʪʩʷ ʩ 

ʧʦʜʙʦʨʘ ʜʝʪʘʣʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʙʦʨʦʯʥʫʶ ʝʜʠʥʠʮʫ, ʩʦʛʣʘʩʥʦ ʢʦʤʧʣʝʢʪʦʚʦʯʥʦʡ 

ʢʘʨʪʝ. 
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ʈʠʩʫʥʦʢ 3.2 ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʙʦʨʢʠ ʪʨʘʚʝʨʩʳ 

ʅʘ ʣʠʩʪʝ ʧʣʘʢʘʪʝ ʌʖʈɸ.000001.168 ʃʇ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ 

ʩʭʝʤʘ ʩʙʦʨʢʠ ʪʨʘʚʝʨʩʳ. 

3.6 ɺʳʙʦʨ ʤʝʪʦʜʦʚ ʢʦʥʪʨʦʣʷ, ʨʝʛʣʘʤʝʥʪ, ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ï ʥʘʠʙʦʣʝʝ ʚʘʞʥʘʷ 

ʧʨʦʙʣʝʤʘ ʚ ʦʙʣʘʩʪʠ ʩʚʘʨʢʠ. 

ʂʘʯʝʩʪʚʦ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʥʘʜʸʞʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʢʦʥʩʪʨʫʢʮʠʠ [18]. 
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ɼʝʬʝʢʪʳ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ï ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʟʘʜʘʥʥʳʭ ʩʚʦʡʩʪʚ, 

ʩʧʣʦʰʥʦʩʪʠ ʠ ʬʦʨʤʳ ʰʚʘ, ʩʚʦʡʩʪʚ ʠ ʩʧʣʦʰʥʦʩʪʠ ʦʢʦʣʦʰʦʚʥʦʡ ʟʦʥʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʧʨʦʯʥʦʩʪʠ ʠ ʜʨʫʛʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠʟʜʝʣʠʷ. 

ɼʝʬʝʢʪʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʫʩʪʠʤʳʤʠ ʠ ʥʝʜʦʧʫʩʪʠʤʳʤʠ. ɺʠʜ ʠ ʨʘʟʤʝʨ 

ʜʦʧʫʩʪʠʤʳʭ ʜʝʬʝʢʪʦʚ ʦʙʳʯʥʦ ʫʢʘʟʳʚʘʝʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠʣʠ 

ʩʪʘʥʜʘʨʪʘʭ ʥʘ ʜʘʥʥʳʡ ʚʠʜ ʠʟʜʝʣʠʷ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʨʘʚʝʨʩʳ ʧʨʠʤʝʥʷʝʪʩʷ ʚʠʟʫʘʣʴʥʳʡ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʩʚʘʨʥʳʭ ʰʚʦʚ. ɺʥʝʰʥʠʤ ʦʩʤʦʪʨʦʤ ʚʳʷʚʣʷʶʪ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʰʚʘ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʨʘʟʤʝʨʘʤ, ʥʘʧʣʳʚʳ, ʧʦʜʨʝʟʳ, ʛʣʫʙʦʢʠʝ ʢʨʘʪʝʨʳ, ʧʨʦʞʦʛʠ, 

ʪʨʝʱʠʥʳ, ʥʝʧʨʦʚʘʨʳ, ʩʚʠʱʠ ʠ ʧʦʨʳ ʠ ʪ.ʜ. [18]. 

ʉʚʘʨʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʝʚʦʦʨʫʞʸʥʥʳʤ ʛʣʘʟʦʤ ʠʣʠ ʩ 

ʧʦʤʦʱʴʶ ʣʫʧʳ ʧʨʠ ʭʦʨʦʰʝʤ ʦʩʚʝʱʝʥʠʠ; ʦʙʤʝʨ ʰʚʦʚ ʧʨʦʠʟʚʦʜʷʪ ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʠ ʰʘʙʣʦʥʦʚ-ʢʘʪʝʪʦʤʝʨʦʚ. 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ. 

ʆʧʝʨʘʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʚʳʧʦʣʥʷʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʤʘʩʪʝʨʘʤʠ ʩʣʫʞʙʳ ʩʚʘʨʢʠ ʠ ʢʦʥʪʨʦʣʴʥʳʤʠ ʤʘʩʪʝʨʘʤʠ 

ʩʣʫʞʙʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ (ʉʊʂ). 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʩʚʘʨʢʠ ʧʨʦʚʝʨʷʝʪʩʷ [18]: 

- ʥʘʣʠʯʠʝ ʫ ʩʚʘʨʱʠʢʘ ʜʦʧʫʩʢʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ; 

- ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ ʠʣʠ ʥʘʣʠʯʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʘʨʢʠʨʦʚʢʠ ʥʘ 

ʩʦʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʘʭ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʥʘʜʣʝʞʘʱʝʝ ʢʘʯʝʩʪʚʦ ʩʙʦʨʢʠ; 

- ʩʦʩʪʦʷʥʠʝ ʢʨʦʤʦʢ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ; 

- ʥʘʣʠʯʠʝ ʜʦʢʫʤʝʥʪʦʚ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʭ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʥʪʨʦʣʷ ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; 

- ʩʦʩʪʦʷʥʠʝ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʣʠ ʥʘʣʠʯʠʝ ʜʦʢʫʤʝʥʪʘ, 

ʧʦʜʪʚʝʨʞʜʘʶʱʝʛʦ ʥʘʜʣʝʞʘʱʝʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʧʦʜʦʛʨʝʚʘ ʩʚʘʨʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ (ʝʩʣʠ 

ʪʘʢʦʚʦʡ ʧʨʝʜʫʩʤʦʪʨʝʥ ʅʊɼ ʠʣʠ ʇʊɼ). 
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ɺ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʧʨʦʚʝʨʷʝʪʩʷ: 

- ʨʝʞʠʤ ʩʚʘʨʢʠ; 

- ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʣʦʞʝʥʠʷ ʰʚʦʚ; 

- ʨʘʟʤʝʨʳ ʥʘʢʣʘʜʳʚʘʝʤʳʭ ʩʣʦʝʚ ʰʚʘ ʠ ʦʢʦʥʯʘʪʝʣʴʥʳʝ ʨʘʟʤʝʨʳ ʰʚʘ; 

- ʚʳʧʦʣʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʧʠʩʘʥʥʳʭ ʇʊɼ; 

- ʥʘʣʠʯʠʝ ʢʣʝʡʤʘ ʩʚʘʨʱʠʢʘ ʥʘ ʩʚʘʨʥʦʤ ʩʦʝʜʠʥʝʥʠʠ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ 

ʩʚʘʨʢʠ. 

ʂʦʥʪʨʦʣʴ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʘʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

ʧʨʦʠʟʚʦʜʠʪʩʷ: 

- ʚʠʟʫʘʣʴʥʳʤ ʠ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʚ ʦʙʲʝʤʝ 100%. 

ʈʝʟʫʣʴʪʘʪʳ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʪʘʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʉʅʠʇ 3.03.01-87 (ʧʧ. 8.56-8.76) [18]. 

ʂʦʥʪʨʦʣʴ ʨʘʟʤʝʨʦʚ ʩʚʘʨʥʦʛʦ ʰʚʘ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥʳ ʚʳʷʚʣʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ ʩʣʝʜʫʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʠʟʤʝʨʠʪʝʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ, ʠʤʝʶʱʠʤ 

ʪʦʯʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ Ñ0,1 ʤʤ, ʠʣʠ ʩʧʝʮʠʘʣʴʥʳʤʠ ʰʘʙʣʦʥʘʤʠ ʜʣʷ ʧʨʦʚʝʨʢʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʨʘʟʤʝʨʦʚ ʰʚʦʚ. ʇʨʠ ʚʥʝʰʥʝʤ ʦʩʤʦʪʨʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ 

ʣʫʧʫ ʩ 5-10-ʢʨʘʪʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ. 

ʊʨʝʱʠʥʳ ʚʩʝʭ ʚʠʜʦʚ ʠ ʨʘʟʤʝʨʦʚ ʚ ʰʚʘʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʢʦʥʩʪʨʫʢʮʠʡ 

ʥʝ ʜʦʧʫʩʢʘʶʪʩʷ ʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʚʘʨʢʦʡ ʠ ʢʦʥʪʨʦʣʝʤ. 

ɺʳʙʦʨʦʯʥʦʤʫ ʢʦʥʪʨʦʣʶ ʰʚʦʚ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʢʘʯʝʩʪʚʦ ʢʦʪʦʨʳʭ 

ʩʦʛʣʘʩʥʦ ʧʨʦʝʢʪʫ, ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʨʷʪʴ ʥʝʨʘʟʨʫʰʘʶʱʠʤʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʤʝʪʦʜʘʤʠ, ʜʦʣʞʥʳ ʧʦʜʣʝʞʘʪʴ ʫʯʘʩʪʢʠ, ʛʜʝ ʥʘʨʫʞʥʳʤ ʦʩʤʦʪʨʦʤ ʚʳʷʚʣʝʥʳ 

ʜʝʬʝʢʪʳ, ʘ ʪʘʢʞʝ ʫʯʘʩʪʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʰʚʦʚ. ɼʣʠʥʘ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʥʝ 

ʤʝʥʝʝ 100 ʤ. [18]. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʨʘʚʝʨʩʳ ʧʨʠʤʝʥʷʝʪʩʷ ʚʠʟʫʘʣʴʥʦ ʠʟʤʝʨʠʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʩʚʘʨʥʳʭ ʰʚʦʚ. ɼʘʥʥʳʤ ʩʧʦʩʦʙʦʤ ʢʦʥʪʨʦʣʠʨʫʪʁ ʠʩʭʦʜʥʳʝ ʜʝʪʘʣʠ ʠ 

ʛʦʪʦʚʫʶ ʧʨʦʜʫʢʮʠʶ, ʦʙʥʘʨʫʞʠʚʘʶʪ ʦʪʢʣʦʥʝʥʠʷ ʬʦʨʤʳ ʜʝʪʘʣʝʡ ʠ ʠʟʜʝʣʠʡ, 

ʠʟʲʷʥʳ ʤʝʪʘʣʣʘ, ʦʙʨʘʙʦʪʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚʠʜʠʤʳʝ ʜʝʬʝʢʪʳ ʩʚʘʨʥʳʭ ʰʚʦʚ. 
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ɼʣʷ ɺʀʂ ʧʨʠʤʝʥʷʶʪʩʷ, ʣʫʧʘ ʠʟʤʝʨʠʪʝʣʴʥʘʷ, ʣʠʥʝʡʢʘ ʤʝʪʘʣʣʠʯʝʩʢʘʷ, 

ʰʘʙʣʦʥ ʋʰʝʨʦʚʘ-ʄʘʨʰʘʢʘ, ʰʪʘʥʛʝʥʮʠʨʢʫʣʴ, ʫʛʦʣʴʥʠʢ, ʀʏʊ-100. 

3.7 ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 

ʆʩʥʦʚʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ʢ ʪʝʭʥʦʣʦʛʠʠ ʣʶʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʦʧʝʨʘʮʠʡ, 

ʚʳʧʦʣʥʷʝʤʳʭ ʥʘ ʦʪʜʝʣʴʥʦʤ ʨʘʙʦʯʝʤ ʤʝʩʪʝ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʮʠʦʥʘʣʴʥʦʡ ʠʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ 

ʦʩʥʘʩʪʢʠ. 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

ʯʝʨʪʝʞʘ, ʪʦʯʥʦʩʪʴ ʩʙʦʨʢʠ, ʚʦʟʤʦʞʥʘʷ ʥʘʠʤʝʥʴʰʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʙʦʨʢʠ ʠ 

ʩʚʘʨʢʠ ʩʦʝʜʠʥʷʝʤʳʭ ʜʝʪʘʣʝʡ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʦʙʣʝʛʯʝʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, 

ʦʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪ. ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ ʜʦʩʪʠʛʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʳʭ ʩʙʦʨʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, 

ʧʦʜʲʸʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚ, ʤʝʭʘʥʠʟʘʮʠʠ ʩʙʦʨʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ [19]. 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚʢʣʶʯʘʝʪ [19]: 

1. ʨʘʩʯʣʝʥʝʥʠʝ ʠʟʜʝʣʠʷ ʥʘ ʩʙʦʨʦʯʥʳʝ ʝʜʠʥʠʮʳ; 

2. ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʭ, 

ʩʣʝʩʘʨʥʳʭ, ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʦʧʝʨʘʮʠʡ; 

3. ʚʳʙʦʨ ʪʠʧʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʩʚʘʨʢʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʳ: 

- ʚʦʟʤʦʞʥʘʷ ʥʘʠʤʝʥʴʰʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ; 

- ʤʠʥʠʤʘʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ; 

- ʤʠʥʠʤʘʣʴʥʦʝ ʦʙʱʝʝ ʪʨʝʙʫʝʤʦʝ ʯʠʩʣʦ ʨʘʙʦʯʠʭ; 

- ʥʘʠʣʫʯʰʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʚʦʟʤʦʞʥʳʡ ʥʘʠʤʝʥʴʰʠʡ ʨʘʩʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʵʥʝʨʛʠʠ. 
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ɼʣʷ ʫʜʦʙʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʩʝʭ ʟʘʧʠʩʝʡ ʠ ʨʘʩʯʸʪʥʳʭ ʜʘʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʚʳʧʦʣʥʷʶʪ ʥʘ ʦʩʦʙʳʭ ʙʣʘʥʢʘʭ, ʥʘʟʳʚʘʝʤʳʭ 

ʚʝʜʦʤʦʩʪʷʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʠ 

ʠʥʩʪʨʫʢʮʠʦʥʥʳʤʠ ʢʘʨʪʘʤʠ. 

ʕʪʠ ʙʣʘʥʢʠ ʧʦʩʣʝ ʠʭ ʟʘʧʦʣʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʜʦʢʫʤʝʥʪʘʮʠʶ ʨʘʟʨʘʙʦʪʢʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ [19]: 

- ʥʘʠʤʝʥʦʚʘʥʠʝ ʠ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ ʠʟʜʝʣʠʷ; 

- ʥʘʟʚʘʥʠʝ ʠ ʫʩʣʦʚʥʦʝ ʦʙʦʟʥʘʯʝʥʠʝ (ʥʦʤʝʨ) ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ; 

- ʯʠʩʣʦ ʜʘʥʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʚ ʠʟʜʝʣʠʠ; 

- ʧʝʨʝʯʝʥʴ ʜʘʥʥʳʭ ʩʙʦʨʦʯʥʳʭ ʝʜʠʥʠʮ ʚ ʠʟʜʝʣʠʠ; 

- ʥʘʟʚʘʥʠʝ ʮʝʭʘ; 

- ʫʢʘʟʘʥʠʝ, ʦʪʢʫʜʘ ʜʦʣʞʥʳ ʧʦʩʪʫʧʠʪʴ ʜʝʪʘʣʠ ʥʘ ʩʙʦʨʢʫ ʠ ʩʚʘʨʢʫ ʠ ʢʫʜʘ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʘ ʛʦʪʦʚʘʷ ʩʙʦʨʦʯʥʘʷ ʝʜʠʥʠʮʘ; 

- ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʚʩʝʭ ʦʧʝʨʘʮʠʡ; 

- ʩʚʝʜʝʥʠʷ ʧʦ ʢʘʞʜʦʤʫ ʧʝʨʝʭʦʜʫ (ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʩʚʘʨʦʯʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʨʘʙʦʯʠʡ ʠ ʤʝʨʠʪʝʣʴʥʳʡ ʠʥʩʪʨʫʤʝʥʪ); 

- ʜʘʥʥʳʝ ʦ ʧʨʠʥʷʪʳʭ ʩʧʦʩʦʙʘʭ ʠ ʨʝʞʠʤʘʭ ʩʚʘʨʢʠ 

- ʩʚʝʜʝʥʠʷ ʦ ʯʠʩʣʝ ʨʘʙʦʯʠʭ, ʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʠ ʢʚʘʣʠʬʠʢʘʮʠʠ; 

- ʥʦʨʤʳ ʪʨʫʜʦʸʤʢʦʩʪʠ, ʨʘʩʭʦʜʳ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ. 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʩʝʢʮʠʠ ʢʨʝʧʠ 

ʥʘʯʠʥʘʝʪʩʷ ʩ ʧʦʜʙʦʨʘ ʜʝʪʘʣʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʙʦʨʦʯʥʫʶ ʝʜʠʥʠʮʫ, ʩʦʛʣʘʩʥʦ 

ʢʦʤʧʣʝʢʪʦʚʦʯʥʦʡ ʢʘʨʪʝ. 

ʀʟʛʦʪʦʚʣʝʥʠʝ ʪʨʘʚʝʨʩʳ ʩʝʢʮʠʠ ʢʨʝʧʠ ʥʘʯʠʥʘʝʪʩʷ ʥʘ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʤ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʌʖʈɸ.000001.168.00.000 ʉɹ. ʉʥʘʯʘʣʘ ʩʚʘʨʠʚʘʝʪʩʷ ʧʦʜʫʟʝʣ ˉ1 

ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʙʦʢʦʚʠʥ ʧʦʟ. 3 ʠ ʧʦʟ. 2, ʥʘʢʣʘʜʦʢ ʧʦʟ. 6, ʧʦʟ. 7 (2 ʰʪ.), ʧʦʟ. 8 

ʠ ʧʦʟ. 11 (2 ʰʪ.), ʣʠʩʪʘ ʧʦʟ. 4, ʨʝʙʨʘ ʧʦʟ. 13 ʠ ʫʧʦʨʘ ʧʦʟ. 14 (4 ʰʪ.). ɿʘʪʝʤ 

ʩʚʘʨʠʚʘʝʪʩʷ ʧʦʜʫʟʝʣ ˉ2 ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʙʦʢʦʚʠʥ ʧʦʟ. 3 ʠ ʧʦʟ. 2, ʥʘʢʣʘʜʦʢ 

ʧʦʟ. 6, ʧʦʟ. 7 (2 ʰʪ.), ʧʦʟ. 8 ʠ ʧʦʟ. 11 (2 ʰʪ.), ʣʠʩʪʘ ʧʦʟ. 4, ʨʝʙʨʘ ʧʦʟ. 13 ʠ ʫʧʦʨʘ 
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ʧʦʟ. 14 (4 ʰʪ.) (ʦʧʝʨʘʮʠʷ 010). ʇʦʪʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʭʚʘʪʢʘ ʠ ʩʚʘʨʢʘ (ʦʧʝʨʘʮʠʷ 

015). ɼʘʣʝʝ ʚʳʧʦʣʥʷʝʪʩʷ ʢʦʥʪʨʦʣʴ ʠ ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʜʫʟʣʦʚ ˉ1 ʠ ˉ2 ʥʘ ʧʣʠʪʫ 

ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʫʶ (ʦʧʝʨʘʮʠʷ 020). ʇʦʩʣʝ ʵʪʦʛʦ ʥʘ ʧʦʜʫʟʣʳ ˉ1 ʠ ˉ2 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʣʠʩʪʳ ʧʦʟ. 5. ɼʝʪʘʣʠ ʧʨʠʭʚʘʪʳʚʘʶʪʩʷ ʠ ʩʚʘʨʠʚʘʶʪʩʷ ʤʝʞʜʫ 

ʩʦʙʦʡ. ʉʙ. ʝʜ. ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʌʖʈɸ.000001.168.00.000 ʉɹ (ʦʧʝʨʘʮʠʠ 025-030). ɼʘʣʝʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʙʠʨʢʫ 

ʧʦʟ. 16, ʨʝʙʨʘ ʧʦʟ. 12 ʠ ʧʦʟ. 15, ʣʠʩʪ ʧʦʟ. 10. ɼʝʪʘʣʠ ʧʨʠʭʚʘʪʳʚʘʶʪʩʷ ʠ 

ʩʚʘʨʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. ɺʳʧʦʣʥʷʝʪʩʷ ʢʦʥʪʨʦʣʴ. ʉʙ. ʝʜ. ʧʝʨʝʤʝʱʘʝʪʩʷ ʥʘ 

ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʫʶ ʧʣʠʪʫ (ʦʧʝʨʘʮʠʠ 035-045). ʇʦʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʨʝʙʨʘ 

ʧʦʟ. 9 (2 ʰʪ.). ɼʝʪʘʣʠ ʧʨʠʭʚʘʪʳʚʘʶʪʩʷ ʠ ʩʚʘʨʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ. 

ʇʨʦʠʟʚʦʜʠʪʩʷ ʟʘʯʠʩʪʢʘ ʰʚʦʚ (ʦʧʝʨʘʮʠʠ 050-060). ɿʘʪʝʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʢʦʙʳ 

ʛʨʫʟʦʚʳʝ ʧʦʟ. 1 (2 ʰʪ.). ɼʝʪʘʣʠ ʧʨʠʭʚʘʪʳʚʘʶʪʩʷ ʠ ʩʚʘʨʠʚʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ 

(ʦʧʝʨʘʮʠʠ 065-070). ʊʘʤ ʞʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʣʝʩʘʨʥʘʷ ʦʙʨʘʙʦʪʢʘ ʠ ʢʦʥʪʨʦʣʴ 

(ʦʧʝʨʘʮʠʠ 075-080). 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʨʘʚʝʨʩʳ ʧʨʠʚʝʜʝʥ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɺ. 

3.8 ʊʝʭʥʠʯʝʩʢʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ 

ʎʝʣʴ ʪʝʭʥʠʯʝʩʢʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʟʘʪʨʘʪ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʥʦʡ ʨʘʙʦʪʳ. 

ʊʝʭʥʠʯʝʩʢʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ, ʪʘʢ ʢʘʢ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʚʩʝʭ ʨʘʩʯʝʪʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʅʦʨʤʘ ʰʪʫʯʥʦʛʦ ʚʨʝʤʝʥʠ ʜʣʷ ʚʩʝʭ ʚʠʜʦʚ ʜʫʛʦʚʦʡ ʩʚʘʨʢʠ [20]: 

ʐ ʅ.ʐ-ʂ ɺ.ʀ=ʊ ʊ ×L+t .  (3.2) 

ʛʜʝ, ʅ.ʐ-ʂʊ  ï ʥʝʧʦʣʥʦʝ ʰʪʫʯʥʦ-ʢʘʣʴʢʫʣʷʮʠʦʥʥʦʝ ʚʨʝʤʷ; 

L ï ʜʣʠʥʥʘ ʩʚʘʨʥʦʛʦ ʰʚʘ ʧʦ ʯʝʨʪʝʞʫ; 
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ɺ.ʀt  ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʠʟʜʝʣʠʷ ʠ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʅʝʧʦʣʥʦʝ ʰʪʫʯʥʦ-ʢʘʣʴʢʫʣʷʮʠʦʥʥʦʝ ʚʨʝʤʷ ʥʘ 1 ʤʝʪʨ ʰʚʘ: 

ʦʙʩ. ʦʪʣ. ʧ-ʟ
ʅ.ʐ-ʂ ʆ ɺ.ʐ

+ +
=

100

ʘ ʘ ʘ
ʊ (ʊ +t )×(1+ ),  (3.3) 

ʛʜʝ, ʆʊ  ï ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʩʚʘʨʢʠ; 

ɺ.ʐt  ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʜʣʠʥʥʳ ʩʚʘʨʥʦʛʦ ʰʚʘ. 

ʘʦʙʩ.,ʘʦʪ.ʣ, ʘʧ-ʟ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʨʝʤʷ ʥʘ ʦʙʩʣʫʞʠʚʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʦʪʜʳʭ 

ʠ ʣʠʯʥʳʝ ʥʘʜʦʙʥʦʩʪʠ, ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦ ï ʟʘʢʣʶʯʠʪʝʣʴʥʫʶ ʨʘʙʦʪʫ, % ʢ 

ʦʧʝʨʘʪʠʚʥʦʤʫ ʚʨʝʤʝʥ. 

ɼʣʷ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʩʚʘʨʢʠ ʚ ʩʤʝʩʠ ʛʘʟʦʚ ʧʣʘʚʷʱʠʤʩʷ ʵʣʝʢʪʨʦʜʦʤ 

ʩʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 27% [23]. 

n1
ʆ

1 n

= .
F ×g×60F ×g×60

ʊ + ×n
I ×a I ×a

 (3.4) 

ɺʨʝʤʷ ʩʚʘʨʢʠ ʜʣʷ ʰʚʘ ˉ5 ɻʆʉʊ 14771-76 ʊ6: 

ʆ=
20×7,85×60 38.75×7,85×60

ʊ + ×8=32,19 ʤʠʥ.
290×15 305×15

 

ɺʨʝʤʷ ʩʚʘʨʢʠ ʜʣʷ ʰʚʘ ˉ6 ɻʆʉʊ 14771-76 ʋ6: 

ʆ=
20×7,85×60 37×7,85×60

ʊ + ×3=13,59 ʤʠʥ.
290×15 305×15

 

ɺʨʝʤʷ ʩʚʘʨʢʠ ʜʣʷ ʰʚʘ ˉ11 ʥʝʩʪʘʥʜʘʨʪʥʳʡ: 

ʆ=
20×7,85×60 36×7,85×60

ʊ + ×3=16,99 ʤʠʥ.
290×15 305×15

 

ʆʧʨʝʜʝʣʠʤ ʚʨʝʤʷ ʥʘ ʦʧʝʨʘʮʠʶ 025. 

ʄʘʩʩʘ ʜʝʪʘʣʠ ʧʦʟ. 4 m1=26,6 ʢʛ; ʫʩʪʘʥʦʚʢʘ ʜʝʪʘʣʠ ʢʨʘʥ-ʙʘʣʢʦʡ ʥʘ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ t1= 1,6 ʤʠʥ.; ʤʘʩʩʘ ʜʝʪʘʣʠ ʧʦʟ. 5 m2=26,6 ʢʛ; ʫʩʪʘʥʦʚʢʘ ʜʝʪʘʣʠ 

ʢʨʘʥ-ʙʘʣʢʦʡ ʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ t2= 1,6 ʤʠʥ. 

tʚ.ʠ = 1,6+1,6=3,2 ʤʠʥ. 

ʆʧʨʝʜʝʣʠʤ ʚʨʝʤʷ ʥʘ ʦʧʝʨʘʮʠʶ 030 
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1. ʄʘʩʩʘ ʧʦʜʫʟʣʘ ˉ1 m1=255,8 ʢʛ; ʧʝʨʝʤʝʱʝʥʠʝ ʧʦʜʫʟʣʘ ʢʨʘʥ-ʙʘʣʢʦʡ ʥʘ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ t1=1,8 ʤʠʥ.; ʤʘʩʩʘ ʧʦʜʫʟʣʘ ˉ2 m2=255,8 ʢʛ; ʧʝʨʝʤʝʱʝʥʠʝ 

ʧʦʜʫʟʣʘ ʢʨʘʥ-ʙʘʣʢʦʡ ʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ t2=1,8 ʤʠʥ.; 

2. ʅʘʡʜʝʤ ʚʨʝʤʷ ʥʘ ʧʨʠʭʚʘʪʢʫ: 

1) 0,15³50=7,5 ʤʠʥ. 

ʂʣʝʡʤʝʥʠʝ: 

2) 2,1 ʤʠʥ. 

3) tʚ.ʠ =1,8+1,8+7,5=11,1 ʤʠʥ., 

4) ʅ.ʐ-ʂ=
27

ʊ (32,19+0,75)× 1+ = 41,83 ʤʠʥ.
100

å õ
æ ö
ç ÷

, 

ʅ.ʐ-ʂ=
27

ʊ (13,59+0,75)× 1+ =18,22 ʤʠʥ.
100

å õ
æ ö
ç ÷

 

ʅ.ʐ-ʂ=
27

ʊ (16,99+0,75)× 1+ = 22,53 ʤʠʥ.
100

å õ
æ ö
ç ÷

 

ʊʐ=41,83³0,6+18,22³4,508+22,53³0,532+11,1=130,3 ʤʠʥ. 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʩʯʠʪʘʝʤ ʜʨʫʛʠʝ ʦʧʝʨʘʮʠʠ. ɼʘʥʥʳʝ ʨʘʩʯʝʪʦʚ ʩʚʦʜʠʤ ʚ 

ʪʘʙʣʠʮʫ 3.11. 
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ʊʘʙʣʠʮʘ 3.11 ï ʅʦʨʤʳ ʰʪʫʯʥʦʛʦ ʚʨʝʤʝʥʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʘʚʝʨʩʳ 

ˉ ʦʧʝʨ. ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʧʝʨʘʮʠʠ ʊh ʪ, ʤʠʥ. 

005 ʂʦʤʧʣʝʢʪʦʚʦʯʥʘʷ - 

010 ʉʙʦʨʦʯʥʘʷ 30,38 

015 ʉʚʘʨʦʯʥʘʷ 231,2 

020 ʂʦʥʪʨʦʣʴ 18,6 

025 ʉʙʦʨʦʯʥʘʷ 3,2 

030 ʉʚʘʨʦʯʥʘʷ 130,3 

035 ʉʙʦʨʦʯʥʘʷ 4,17 

040 ʉʚʘʨʦʯʥʘʷ 81,15 

045 ʂʦʥʪʨʦʣʴ 17,1 

050 ʉʙʦʨʦʯʥʘʷ 1,2 

055 ʉʚʘʨʦʯʥʘʷ 62,33 

060 ʉʣʝʩʘʨʥʘʷ 16 

065 ʉʙʦʨʦʯʥʘʷ 0,52 

070 ʉʚʘʨʦʯʥʘʷ 4,12 

075 ʉʣʝʩʘʨʥʘʷ 30 

080 ʂʦʥʪʨʦʣʴ 16 

ʀʪʦʛʦ: 646,1 
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3.9 ʄʘʪʝʨʠʘʣʴʥʦʝ ʥʦʨʤʠʨʦʚʘʥʠʝ 

3.9.1 ʈʘʩʭʦʜ ʤʝʪʘʣʣʘ 

ʂʦʣʠʯʝʩʪʚʦ ʤʝʪʘʣʣʘ, ʠʜʫʱʝʛʦ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʷ ʦʧʨʝʜʝʣʷʝʤ ʧʦ 

ʬʦʨʤʫʣʝ: 

mʤ = m³mʦ, (3.9) 

ʛʜʝ m ï ʚʝʩ ʦʜʥʦʛʦ ʠʟʜʝʣʠ,̫ ʢʛ; 

mʦ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʭʦʜʦʚ, mʦ = 1,3; 

mʤ = 720³1,3= 936 ʢʛ, 

3.9.2 ʈʘʩʭʦʜ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ 

ʈʘʩʯʝʪ ʨʘʩʭʦʜʘ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ [13]: 

ʄʕʇ=ʂʈ. ʇ.³(1+ɣʈ)³ ʄʅʆ, (3.10) 

ʛʜʝ ʂʈ. ʇ. ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ ʧʨʦʚʦʣʦʢʠ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʦʪʝʨʠ ʝʸ ʧʨʠ 

ʥʘʣʘʜʢʝ ʩʚʘʨʦʯʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʂʈ. ʇ. = 1,02...1,03; ʧʨʠʥʠʤʘʝʤ ʂʨ.ʧ = 1,03; 

ɣʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʥʘ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ, 

yʨ =  0,01...0,15, ʧʨʠʥʠʤʘʝʤ yʨ = 0,1; 

ʄʥ.ʦ. ï ʤʘʩʩʘ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ; 

ʄʕʇ=1,03³(1+0,1)³25,938= 29,388 ʢʛ. 

3.9.3 ʈʘʩʭʦʜ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ 

ʈʘʩʯʝʪ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ ʧʨʦʠʟʚʝʜʝʤ ʧʦ ʬʦʨʤʫʣʝ [13]: 

Qɿ.ɻ.= qɿ.ɻ.³tC, (3.11) 
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ʛʜʝ, qɿ.ɻ. ï ʨʘʩʭʦʜ ʟʘʱʠʪʥʦʛʦ ʛʘʟʘ. 

Qɿ.ɻ.= 15³372,33=5585 ʣ. 

3.9.4 ʈʘʩʭʦʜ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʈʘʩʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʦʠʟʚʦʜʠʤ ʧʦ ʬʦʨʤʫʣʝ [13]: 

C C C C
X C

U U
ʊʕ

× ×
+ × - ,

U I t t
W = P t

h K

å õ å õ
æ ö æ ö
ç ÷ ç ÷
ä  (3.12) 

ʛʜʝ Uc, Ic ï ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʩʚʘʨʢʠ; 

tc ï ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʩʚʘʨʢʠ ʰʚʘ; 

hʠ ï ʂʇɼ ʠʩʪʦʯʥʠʢʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ; 

ʈʭ ï ʤʦʱʥʦʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠʩʪʦʯʥʠʢʘ; 

ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʦʧʨʝʜʝʣʠʤ ʧʦ ʬʦʨʤʫʣʝ: 

ɿʪ =ɻWʪ ³ɻʎʕ.ʕ., (3.13) 

ʛʜʝ W ʪ.ʵ. ï ʨʘʩʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; ɺʪ³ʯ; 

ʎ ʵ.ʵ. ï ʮʝʥʘ 1 ʢɺʪ³ʯ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʎ ʵ.ʵ.= 5,63 ʨʫʙ/ʢɺʪ³ʯ; 

ʊʕ

× × × ×
× -

29 290 0,621 30 305 5,585 6,206
W = + +0,4 6,206 =64003 ɺʪ×ʯ,

0,88 0,88 0,7

å õ
æ ö
ç ÷

 

ɿʊʕ=64,003³5,63=360,33 ʨʫʙ. 
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4 ʂʦʥʩʪʨʫʢʪʦʨʩʢʠʡ ʨʘʟʜʝʣ 

4.1 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʛʣʘʚʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ 

ʨʘʟʚʠʪʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʭʘʥʠʟʘʮʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʩʚʘʨʦʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ [22]. 

ʉʧʝʮʠʬʠʯʝʩʢʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʵʪʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʨʝʟʢʘʷ ʜʠʩʧʨʦʧʦʨʮʠʷ 

ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ. ʉʦʙʩʪʚʝʥʥʦ, 

ʩʚʘʨʦʯʥʳʝ ʦʧʝʨʘʮʠʠ ʧʦ ʩʚʦʝʡ ʪʨʫʜʦʝʤʢʦʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʚʩʝʛʦ 25-30% ʦʙʱʝʛʦ 

ʦʙʲʝʤʘ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ, ʦʩʪʘʣʴʥʳʝ 70-75% ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʩʙʦʨʦʯʥʳʭ, 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʨʘʟʣʠʯʥʳʭ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʤʝʭʘʥʠʟʘʮʠʷ ʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʩʣʠ ʦʮʝʥʠʚʘʪʴ ʨʦʣʴ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʦʙʱʝʤ ʢʦʤʧʣʝʢʩʝ ʤʝʭʘʥʠʟʘʮʠʠ ʠʣʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʩʚʘʨʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦ ʠʭ ʤʦʞʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʮʠʬʨʦʡ 

70-75% ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʮʝʭʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ [22]. 

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʨʘʚʝʨʩʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʙʦʨʦʯʥʦ-

ʩʚʘʨʦʯʥʦʝ ʌʖʈɸ.000001.168.00.000 ʉɹ, ʥʘ ʢʦʪʦʨʦʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʝʡ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʥʝʚʤʦʧʨʠʞʠʤʳ ʠ ʫʧʦʨʳ. ɼʣʷ ʫʢʣʘʜʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʚʘʣʦʚ 

ʩʣʫʞʘʪ ʩʪʦʡʢʠ. 

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʣʫʞʠʪ ʜʣʷ ʬʠʢʩʘʮʠʠ ʙʦʢʦʚʠʥ ʧʦʟ. 2 ʠ ʧʦʟ. 3, ʣʠʩʪʦʚ ʧʦʟ. 

4 (2 ʰʪ.) ʠ ʧʦʟ. 5 (2 ʰʪ.), ʨʝʙʝʨ ʧʦʟ. 13 (2 ʰʪ.), ʥʘʢʣʘʜʦʢ ʧʦʟ. 6 (2 ʰʪ.), ʧʦʟ. 7 (4 

ʰʪ.), ʧʦʟ. 8 (2 ʰʪ.). ʅʘ ʩʪʦʡʢʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʫʢʣʘʜʳʚʘʶʪʩʷ ʚʘʣʳ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ, ʥʘ ʢʦʪʦʨʳʝ ʦʜʝʚʘʶʪʩʷ ʙʦʢʦʚʠʥ rʧʦʟ. 2 ʠ ʧʦʟ. 3, ʣʠʩʪʳ ʧʦʟ. 4 (2 

ʰʪ.) ʠ ʧʦʟ. 5 (2 ʰʪ.), ʥʘʢʣʘʜʢʠ ʧʦʟ. 6 (2 ʰʪ.), ʧʦʟ. 7 (4 ʰʪ.), ʧʦʟ. 8 (2 ʰʪ.), ʜʝʪʘʣʠ 
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ʧʨʠʞʠʤʘʶʪʩʷ ʧʥʝʚʤʦʧʨʠʞʠʤʘʤʠ ʢ ʫʧʦʨʘʤ. ʇʦ ʫʧʦʨʘʤ ʚʳʩʪʘʚʣʷʶʪʩʷ ʨʝʙʨʘ ʧʦʟ. 

13 (2 ʰʪ.). 

4.2 ʈʘʩʯʝʪ ʵʣʝʤʝʥʪʦʚ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʭ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ 

ɺ ʧʨʠʩʧʦʩʦʙʣʝʥʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʥʝʚʤʦʧʨʠʞʠʤ r ʜʣʷ ʬʠʢʩʘʮʠʠ 

ʩʚʘʨʠʚʘʝʤʳʭ ʜʝʪʘʣʝʡ ʩʙʦʨʦʯʥʦʡ ʝʜʠʥʠʮʳ. ʈʘʩʩʯʠʪʘʝʤ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʮʠʣʠʥʜʨ. 

ʆʩʥʦʚʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʮʠʣʠʥʜʨʦʚ ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʥʠʡ 

ʜʠʘʤʝʪʨ ʮʠʣʠʥʜʨʘ D ʠ ʭʦʜ ʰʪʦʢʘ [23]. 

ʈʘʩʩʯʠʪʘʝʤ (ʧʨʝʜʣʘʛʘʝʤʳʡ) ʧʥʝʚʤʦʮʠʣʠʥʜʨ 80Ĭ100 ʉʊʇ406-3428-75. 

ʀʟ ʦʙʦʟʥʘʯʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʥʝʚʤʦʮʠʣʠʥʜʨ ʩ ʚʥʫʪʨʝʥʥʠʤ ʜʠʘʤʝʪʨʦʤ 

D = 80 ʤʤ ʠ ʜʣʠʥʦʡ ʭʦʜʘ L = 200 ʤʤ. 

ʇʣʦʱʘʜʴ ʰʪʦʢʘ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ: 

( )
ʰ= ,

2 2D -d
S

4

p³
 (4.1) 

ʛʜʝ d ï ʜʠʘʤʝʪʨ ʰʪʦʢʘ, ʤʤ, d = 25 ʤʤ; 

( )2 2

2
ʰ = 4533 ʤ .

3,14 80 -58
S =

4

³
. 

ʇʣʦʱʘʜʴ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ: 

= ,
2

ʧʮ

D
S

4

p³
 (4.2) 

2
2

ʇʎ = 5024 ʤʤ
3,14 80

S = ,
4

³
 

S= S ʧʮ+ S =h5024-4533 = 491 ʤʤ2. 

ɼʘʚʣʝʥʠʝ ʚ ʧʥʝʚʤʦʮʠʣʠʥʜʨʝ [24]: 

F
P= ,

S
 (4.3) 

ʛʜʝ F ï ʫʩʠʣʠʝ ʥʘ ʰʪʦʢʝ ʧʥʝʚʤʦʮʠʣʠʥʜʨʘ, ʢʛʩ, 

ʜʣʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ F = 278 ʢʛʩ [23]; 
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2

278 ʢʛʩ
P= =0,57 = 5,59 ʄʇʘ.

491 ʤʤ
 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦʨʰʥʷ ʮʠʣʠʥʜʨʘ [23]: 

= ,
L

v
t

 (4.4) 

ʛʜʝ L ï ʜʣʠʥʘ ʭʦʜʘ, ʤʤ; 

t ï ʚʨʝʤʷ ʩʨʘʙʘʪʳʚʘʥʠʷ ʮʠʣʠʥʜʨʘ, ʉ, t ï 5 ʩ [24]; 

100
u= =50 ʤʤ/ʩ

5
. 

ʈʘʩʭʦʜ ʩʞʘʪʦʛʦ ʚʦʟʜʫʭʘ [24]: 

Q=S³v, (4.5) 

Q=491³20=9820 ʤʤ3/ʩ. 
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5 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ 

5.1 ʉʦʩʪʘʚ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʛʦ ʮʝʭʘ 

ʈʘʟʤʝʱʝʥʠʝ ʮʝʭʘ ï ʚʩʝʭ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʪʜʝʣʝʥʠʡ ʠ ʫʯʘʩʪʢʦʚ, ʘ 

ʪʘʢʞʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʢʦʥʪʦʨʩʢʠʭ ʠ ʙʳʪʦʚʳʭ ʧʦʤʝʱʝʥʠʡ 

ʜʦʣʞʥʦ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʥʦʩʪʴʶ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʩʝʤ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʦʮʝʩʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʚʳʧʦʣʥʝʥʠʶ ʚ ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʦʪʜʝʣʝʥʠʡ. 

ʕʪʠ ʪʨʝʙʦʚʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʶʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʟʘʜʘʥʥʳʭ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʮʠʦʥʘʣʴʥʦ 

ʚʳʙʨʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠʭ ʠʟʛʦʪʦʚʣʝʥʠʷ; ʭʘʨʘʢʪʝʨʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʪʠʧʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʬʦʨʤ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ; ʩʪʝʧʝʥʴʶ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʦʩʥʦʚʥʳʭ ʦʪʜʝʣʝʥʠʡ ʠ ʫʯʘʩʪʢʦʚ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʦʪʜʝʣʝʥʠʷʤʠ ʮʝʭʘ [24]. 

ɼʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʧʨʠʥʠʤʘʝʤ ʩʭʝʤʫ 

ʢʦʤʧʦʥʦʚʢʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʧʨʦʜʦʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʦʢʘ. ʅʘʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʪʦʢʘ ʥʘ ʪʘʢʦʤ 

ʫʯʘʩʪʢʝ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ, ʟʘʜʘʥʥʳʤ ʥʘ ʧʣʘʥʝ ʮʝʭʘ. ʇʨʦʜʦʣʴʥʦʝ 

ʧʝʨʝʤʝʱʝʥʠʝ ʦʙʨʘʙʘʪʳʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ ʠ ʠʟʛʦʪʦʚʣʷʝʤʳʭ ʜʝʪʘʣʝʡ, ʩʙʦʨʦʯʥʳʭ 

ʝʜʠʥʠʮ ʠ ʠʟʜʝʣʠʡ ʚʳʧʦʣʥʷʝʪʩʷ ʢʨʘʥ-ʙʘʣʢʦʡ, ʘ ʧʦʧʝʨʝʯʥʦʝ (ʥʘ ʩʢʣʘʜʘʭ) ï 

ʘʚʪʦʢʘʨʘʤʠ ʣʠʙʦ ʢʨʘʥʦʤ ʤʦʩʪʦʚʳʤ. 

5.2 ʈʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʂ ʦʩʥʦʚʥʳʤ ʵʣʝʤʝʥʪʘʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʨʘʙʦʯʠʝ, ʀʊʈ, 

ʢʦʥʪʨʦʣʝʨʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʤʘʪʝʨʠʘʣʳ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ [18]. 
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5.2.1 ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ [19]: 

r
ʈ

ʜ

ʊ
n = ,
ʌ

 (5.1) 

ʛʜʝ, 
r
ʊ ï ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʜʦʚʦʡ ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʫʢʮʠʠ, ʯ.; 

ʌɼ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, ʯ.; 

ʊr= N³T, (5.2) 

ʛʜʝ, N ï ʛʦʜʦʚʘʷ ʧʨʦʛʨʘʤʤʘ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ, N =500 ʰʪ.; 

ʊ ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʡ ʦʧʝʨʘʮʠʠ, ʤʠʥ. 

ï ʜʣʷ ʦʧʝʨʘʮʠʡ 010-020, 035-045: 

r

38,8+231,02+18,6+14,7+81,45+17,1
ʊ =500 =3187 ʯ.,

60
³  

ʌʅ ï ʥʦʤʠʥʘʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʚ ʜʚʝ ʩʤʝʥʳ ʨʘʚʝʥ 3952 ʯʘʩʘ, 

ʥʘʡʜʝʤ ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʦʪʥʷʚ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʨʦʮʝʥʪ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ: 

ʌɼ = ʌʅ - 5% = 3952-5% = 3754 ʯ., 

ʈ

3187
n = =0,849,

3754
 

ʦʢʨʫʛʣʷʝʤ nP ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʠ ʧʨʠʥʠʤʘʝʤ nPô =1. 

ʅʘʡʜʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ:  

P

'

P
ɿ

n 0,849
ʂ = = =0,849.

n 1
 

ï ʜʣʷ ʦʧʝʨʘʮʠʡ 025-030, 050-080: 

r

3,2+130,3+1,2+62,34+16+0,52+4,12+30+16
ʊ =500× = 2197 ʯ.,

60
 

ʈ

2197
n = =0,585,

3754
 

ʦʢʨʫʛʣʷʝʤ nP ʚ ʙʦʣʴʰʫʶ ʩʪʦʨʦʥʫ ʠ ʧʨʠʥʠʤʘʝʤ nPô =1. 

ʅʘʡʜʝʤ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʞʝʥʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

P

'

P
ɿ

n 0,585
ʂ = = =0,585.

n 1
 



 

60 

 

5.2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʩʪʘʚʘ ʠ ʯʠʩʣʝʥʥʦʩʪʠ ʨʘʙʦʯʠʭ 

ʆʧʨʝʜʝʣʠʤ ʦʙʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʛʦʜʦʚʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʨʦʜʫʢʮʠʠ, ʯ. 

Ɇʊr =3187+2197=5384 ʯ. 

ʌʅ ï ʥʦʤʠʥʘʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ ʨʘʚʝʥ 1976 ʯʘʩʦʚ, ʥʘʡʜʝʤ 

ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ, ʦʪʥʷʚ ʦʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʨʦʮʝʥʪ ʧʦʪʝʨʴ ʚʨʝʤʝʥʠ: 

ʌɼ = ʌʅ -12% = 1976-12% = 1734 ʯ., 

ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʷʚʦʯʥʳʭ [19]: 

R

ʅ
ʗɺ

T 5384
ʈ = = =2,72.

ʌ 1976
 (5.3) 

ʇʨʠʤʝʤ ʯʠʩʣʦ ʩʚʘʨʱʠʢʦʚ ʨʘʚʥʳʤ ʈʗɺ =3. ɺ ʧʝʨʚʫʶ ʩʤʝʥʫ ʨʘʙʦʪʘʝʪ 2 

ʯʝʣʦʚʝʢʘ, ʘ ʚʦ ʚʪʦʨʫʶ ʩʤʝʥʫ ʨʘʙʦʪʘʝʪ 1 ʯʝʣʦʚʝʢ. 

ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʩʧʠʩʦʯʥʳʭ: 

R

ɼ
ʉʇ

T 5383
ʈ = = =3,1.

ʌ 1734
 (5.4) 

ʇʨʠʤʝʤ ʯʠʩʣʦ ʩʚʘʨʱʠʢʦʚ ʨʘʚʥʳʤ ʈʉʇ =4. 

ɺʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ (25% ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ) ï 1; 

ʀʊʈ (8% ʦʪ ʩʫʤʤʳ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ) ï 1; 

ʉʯʝʪʥʦ-ʢʦʥʪʦʨʩʢʘʷ ʩʣʫʞʙʘ (3% ʦʪ ʩʫʤʤʳ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʨʘʙʦʯʠʭ) ï 1; 

ʄʆʇ (2% ʦʪ ʩʫʤʤʳ ʦʩʥʦʚʥʳʭ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ) ï 1; 

ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ (1% ʦʪ ʩʫʤʤʳ ʦʩʥʦʚʥʳʭ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ) ï 1. 
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5.3 ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

5.3.1 ɺʳʙʦʨ ʪʠʧʦʚʦʡ ʩʭʝʤʳ ʢʦʤʧʦʥʦʚʢʠ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʛʦ ʮʝʭʘ 

ʈʘʮʠʦʥʘʣʴʥʦʝ ʨʘʟʤʝʱʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʯʝʨʪʝʞʝʡ 

ʧʣʘʥʘ ʠ ʨʘʟʨʝʟʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʮʝʭʘ [24]. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʢ ʢʘʢʦʡ-ʣʠʙʦ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʩʚʘʨʦʯʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʝ ʮʝʭʠ ʤʦʛʫʪ ʚʢʣʶʯʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʪʜʝʣʝʥʠʷ ʠ 

ʧʦʤʝʱʝʥʠʷ [24]: 

- ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʜʝʣʝʥʠʷ: ʟʘʛʦʪʦʚʠʪʝʣʴʥʦʝ ʦʪʜʝʣʝʥʠʝ ʚʢʣʶʯʘʝʪ 

ʫʯʘʩʪʢʠ: ʧʨʘʚʢʠ ʠ ʥʘʤʝʪʢʠ ʤʝʪʘʣʣʘ, ʛʘʟʦʧʣʘʤʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʩʪʘʥʦʯʥʦʡ 

ʦʙʨʘʙʦʪʢʠ, ʰʪʘʤʧʦʚʦʯʥʳʡ, ʩʣʝʩʘʨʥʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ, ʦʯʠʩʪʢʠ ʤʝʪʘʣʣʘ; 

- ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ ʦʪʜʝʣʝʥʠʝ, ʧʦʜʨʘʟʜʝʣʷʶʱʝʝʩʷ ʦʙʳʯʥʦ ʥʘ 

ʫʟʣʦʚʫʶ ʠ ʦʙʱʫʶ ʩʙʦʨʢʫ ʠ ʩʚʘʨʢʫ, ʩ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʫʯʘʩʪʢʘʤʠ ʩʙʦʨʢʠ, 

ʩʚʘʨʢʠ, ʥʘʧʣʘʚʢʠ, ʧʘʡʢʠ, ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ, ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʠʩʧʳʪʘʥʠʷ 

ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʠʩʧʨʘʚʣʝʥʠʷ ʧʦʨʦʢʦʚ, ʥʘʥʝʩʝʥʠʷ ʧʦʢʨʳʪʠʡ ʠ ʦʪʜʝʣʢʠ 

ʧʨʦʜʫʢʮʠʠ; 

- ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʦʪʜʝʣʝʥʠʷ: ʮʝʭʦʚʦʡ ʩʢʣʘʜ ʤʝʪʘʣʣʘ, 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʩʢʣʘʜ ʜʝʪʘʣʝʡ ʠ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʩ ʫʯʘʩʪʢʦʤ ʠʭ ʩʦʨʪʠʨʦʚʢʠ ʠ 

ʢʦʤʧʣʝʢʪʘʮʠʠ, ʤʝʞʦʧʝʨʘʮʠʦʥʥʳʝ ʩʢʣʘʜʦʯʥʳʝ ʫʯʘʩʪʢʠ ʠ ʤʝʩʪʘ, ʩʢʣʘʜ ʛʦʪʦʚʦʡ 

ʧʨʦʜʫʢʮʠʠ ʮʝʭʘ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʠ ʫʧʘʢʦʚʦʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʠ 

ʧʦʛʨʫʟʦʯʥʦʡ ʧʣʦʱʘʜʢʦʡ; ʢʣʘʜʦʚʳʝ ʵʣʝʢʪʨʦʜʦʚ, ʬʣʶʩʦʚ, ʙʘʣʣʦʥʦʚ ʩ ʛʦʨʶʯʠʤʠ 

ʠ ʟʘʱʠʪʥʳʤʠ ʛʘʟʘʤʠ, ʠʥʩʪʨʫʤʝʥʪʘ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʟʘʧʘʩʥʳʭ ʯʘʩʪʝʡ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʤʘʩʪʝʨʩʢʘʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʰʘʙʣʦʥʦʚ, ʨʝʤʦʥʪʥʘʷ, 

ʦʪʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʝ, ʘʮʝʪʠʣʝʥʦʚʦʝ, ʢʦʤʧʨʝʩʩʦʨʥʦʝ, ʮʝʭʦʚʳʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʧʦʜʩʪʘʥʮʠʠ; 
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- ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʢʦʥʪʦʨʩʢʠʝ ʠ ʙʳʪʦʚʳʝ ʧʦʤʝʱʝʥʠʷ: ʢʦʥʪʦʨʘ ʮʝʭʘ, 

ʛʘʨʜʝʨʦʙ, ʫʙʦʨʥʳʝ, ʫʤʳʚʘʣʴʥʳʝ, ʜʫʰʝʚʳʝ, ʙʫʬʝʪ, ʢʦʤʥʘʪʘ ʜʣʷ ʦʪʜʳʭʘ ʠ ʧʨʠʝʤʘ 

ʧʠʱʠ, ʤʝʜʧʫʥʢʪ. 

ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʚ ʩʦʩʪʘʚʝ ʟʘʚʦʜʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʡ 

ʮʝʭ ʚʩʝʛʜʘ ʷʚʣʷʝʪʩʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʪʨʝʙʠʪʝʣʝʤ ʧʨʦʜʫʢʮʠʠ ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ 

ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʮʝʭʦʚ ʠ ʩʢʣʘʜʦʚ ʟʘʚʦʜʘ, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ï ʧʦʩʪʘʚʱʠʢʦʤ 

ʩʚʦʝʡ ʧʨʦʜʫʢʮʠʠ ʜʣʷ ʮʝʭʦʚ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʪʜʝʣʢʠ ʠʟʜʝʣʠʡ ʠ ʜʣʷ 

ʦʙʱʝʟʘʚʦʜʩʢʦʛʦ ʩʢʣʘʜʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʞʫ ʧʨʦʝʢʪʠʨʫʝʤʳʤ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʳʤ ʮʝʭʦʤ ʠ 

ʜʨʫʛʠʤʠ ʮʝʭʘʤʠ, ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʟʘʚʦʜʘ ʩʫʱʝʩʪʚʫʝʪ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʚʷʟʴ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʟʘʜʘʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʧʦ ʟʘʚʦʜʫ 

ʚ ʮʝʣʦʤ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʘʢ ʚʩʝʛʦ ʟʘʚʦʜʘ, ʪʘʢ ʠ ʝʛʦ ʦʪʜʝʣʴʥʳʭ ʮʝʭʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʧʨʷʤʦʧʦʪʦʯʥʦʩʪʠ ʚʩʝʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʮʝʭʘʤʠ, ʢ ʥʝʜʦʧʫʱʝʥʠʶ 

ʚʦʟʚʨʘʪʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʤʘʪʝʨʠʘʣʦʚ ʠ ʠʟʜʝʣʠʡ. 

ʅʘ ʩʚʘʨʦʯʥʦʤ ʫʯʘʩʪʢʝ ʨʘʩʧʦʣʦʞʝʥʦ ʦʜʥʦ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ, ʧʷʪʴ ʩʚʘʨʦʯʥʳʭ ʧʣʠʪ ʩʚʘʨʦʯʥʳʡ ʘʧʧʘʨʘʪ FastMig Pulse 450, 

ʧʝʨʝʤʝʱʝʥʠʝ ʜʝʪʘʣʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʢʨʘʥ-ʙʘʣʢʦʡ Q = 2 ʪ ʠ ʢʨʘʥʦʤ ʤʦʩʪʦʚʳʤ 

Q= 5 ʪ ʧʝʨʝʤʝʱʘʶʪʩʷ ʛʦʪʦʚʳʝ ʠʟʜʝʣʠʷ. 
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6 ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

6.1 ʌʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʨʦʝʢʪʘ ʠ ʤʘʨʢʝʪʠʥʛ 

ʄʘʨʢʝʪʠʥʛ ï ʵʪʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʬʫʥʢʮʠʷ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʩʦʟʜʘʥʠʷ, ʧʨʦʜʚʠʞʝʥʠʷ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʮʝʥʥʦʩʪʝʡ ʧʦʢʫʧʘʪʝʣʷʤ ʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʩ ʥʠʤʠ ʩ ʚʳʛʦʜʦʡ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ. ɺ ʰʠʨʦʢʦʤ ʩʤʳʩʣʝ 

ʟʘʜʘʯʠ ʤʘʨʢʝʪʠʥʛʘ ʩʦʩʪʦʷʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʠ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ ʠ 

ʦʙʱʝʩʪʚʝʥʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. 

6.2 ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʪʝʭʧʨʦʮʝʩʩʘ 

ɹʫʜʝʪ ʧʨʦʚʝʜʝʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʘʚʝʨʩ rʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʝʧʠ ʄʂʖ.4ʋ. 

ʀʟʛʦʪʦʚʣʷʝʤʦʝ ʠʟʜʝʣʠʝ, ʪʨʘʚʝʨʩʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʝʧʠ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʥʝʦʪʲʝʤʣʝʤʳʭ ʯʘʩʪʝʡ ʢʨʝʧʠ ʄʂʖ.4ʋ. ʊʨʘʚʝʨʩʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʢʘʢ ʧʨʫʞʠʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʧʦʚʳʰʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʢʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʯʠʪʘʝʪʩʷ ʪʦʪ ʚʘʨʠʘʥʪ, ʢʦʪʦʨʳʡ 

ʧʨʠ ʥʘʠʤʝʥʴʰʠʭ ʟʘʪʨʘʪʘʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʥʦʡ ʛʦʜʦʚʦʡ 

ʧʨʦʛʨʘʤʤʳ ʚʳʧʫʩʢʘ ʧʨʦʜʫʢʮʠʠ. 

ʇʦʢʘʟʘʪʝʣʴ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʘʶʱʠʤ ʧʦʢʘʟʘʪʝʣʝʤ. 

ɺ ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʤʝʥʠʤ ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ 

ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ ʌʖʈɸ.000001.168.00.000 ʉɹ, ʥʘ ʢʦʪʦʨʦʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ 

ʜʝʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʥʝʚʤʦʧʨʠʞʠʤʳ ʠ ʫʧʦʨʳ. ɼʣʷ ʫʢʣʘʜʢʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʚʘʣʦʚ ʩʣʫʞʘʪ ʩʪʦʡʢʠ. ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʩʙʦʨʢʠ ʧʨʠʤʝʥʷʝʪʩʷ ʧʣʠʪʘ ʩʚʘʨʦʯʥʘʷ. 
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ʇʨʠʤʝʥʠʤ ʩʦʚʨʝʤʝʥʥʦʝ ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ: ʩʚʘʨʦʯʥʳʡ ʘʧʧʘʨʘʪ 

FastMig Pulse 450 [3]. 

ʇʨʦʚʝʜʝʤ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʅʦʨʤʳ ʰʪʫʯʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.11. 

ʆʧʨʝʜʝʣʝʥʠʝ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ ʧʨʦʠʟʚʦʜʷʪ ʧʦ ʬʦʨʤʫʣʝ [25]: 

ɿʧ=ʉ+ ɽʥ³ʂ, (6.1) 

ʛʜʝ ʉ ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ, ʨʫʙ/ʠʟʜ. ʛʦʜ; 

ɽʥ ï ʥʦʨʤʘʪʠʚʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ, 

(ʨʫʙ/ʛʦʜ)/ʨʫʙ; 

ʂ ï ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ, ʨʫʙ/ʠʟʜ.ʛʦʜ. 

6.2.1 ʈʘʩʯʝʪ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʦʥʜʳ 

ʇʨʠ ʨʘʩʯʝʪʝ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ 

ʩʫʤʤʫ ʩʣʝʜʫʶʱʠʭ ʨʘʩʭʦʜʦʚ: 

ʂ = ʂʦ + ʂʧ + ʂʧ.ʦ. + ʂʟʜ, (6.2) 

ʛʜʝ ʂʦ ï ʩʪʦʠʤʦʩʪʴ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʂʧ ï ʩʪʦʠʤʦʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ; 

ʂʧ.ʦ. ï ʩʪʦʠʤʦʩʪʴ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʂʟʜ ï ʩʪʦʠʤʦʩʪʴ ʯʘʩʪʠ ʟʜʘʥʠʷ, ʧʨʠʭʦʜʷʱʝʛʦʩʷ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. 

6.2.1.1 ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ [25]: 
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ʉʆ

n

i oiʆi
i=1

ʂ = ʎ O m³ ³ä , (6.3) 

ʛʜʝ ʎʦi ï ʦʧʪʦʚʘʷ ʮʝʥʘ ʝʜʠʥʠʮʳ ʦʙʦʨʫʜʦʚʘʥʠʷ i-ʛʦ ʪʠʧʦʨʘʟʤʝʨʘ ʩ ʫʯʝʪʦʤ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʨʫʙ.; 

Oi ï ʢʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ i-ʛo ʪʠʧʦʨʘʟʤʝʨʘ, ʝʜ.; 

Õoi ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ i-ʛo ʪʠʧʦʨʘʟʤʝʨʘ. 

ʎʝʥʳ ʥʘ ʦʙʦʨʫʜʦʚʘʥʠʝ ʙʝʨʫʪʩʷ ʟʘ 01.01.2021 (ʩʤʦʪʨʠ ʪʘʙʣʠʮʫ 6.1). 

ʊʘʙʣʠʮʘ 6.1 ï ʆʧʪʦʚʳʝ ʮʝʥʳ ʥʘ ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ [26] 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʦ, ʨʫʙ 

FastMig Pulse 450 2 ʰʪ. 371038 

 

ʂʉʆ=371038³2³0,717=532108 ʨʫʙ. ʛʦʜ. 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 

6.2. 

ʊʘʙʣʠʮʘ 6.2 ï ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʂʩʦ, ʨʫʙ. ʛʦʜ 

FastMig Pulse 450 2 ʰʪ. 532108 

ʀʪʦʛʦ 532108 

 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ [25]: 

ʇʈ

m

j ʧjʇʈj
j=1

,ʂ = K ʇ m³ ³ä  (6.4) 

ʛʜʝ ʂʇʈj ï ʦʧʪʦʚʘʷ ʮʝʥʘ ʝʜʠʥʠʮʳ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ j-ʛʦ ʪʠʧʦʨʘʟʤʝʨʘ, ʨʫʙ.; 

ʇj ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ j-ʛo ʪʠʧʦʨʘʟʤʝʨʘ, ʝʜ.; 

Õʧj ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ j-ʛo ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ. 
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ʂʇʈ=345000³1³0,849=292836 ʨʫʙ. ʛʦʜ. 

ʂʇʈ=110000³1³0,585=64383 ʨʫʙ.³ʛʦʜ. 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.3. 

ʊʘʙʣʠʮʘ 6.3 ï ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʧʨ. ʨʫʙ ʉʧ, ʰʪ ʂʧʨ, ʨʫʙ/ʝʜ.ʛʦʜ 

ʇʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ 

ʌʖʈɸ.000001.168.00.000 ʉɹ 
345000 1 292836 

ʇʣʠʪʘ ʩʚʘʨʦʯʥʘʷ 110000 1 64383 

ʀʊʆɻʆ   357219 

 

6.2.1.2 ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʢʨʘʥ-ʙʘʣʢʫ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ Q = 2 ʪ. 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʂʧ.ʦ. = ʎʧ.ʦ.³ nʧ.ʦ.,  (6.5) 

ʛʜʝ ʎʧ.ʦ. ï ʦʧʪʦʚʘʷ ʮʝʥʘ ʝʜʠʥʠʮʳ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠ,̫ ʨʫʙ.; 

nʧ.ʦ. ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠ,̫ ʝʜ. 

ʂʧ.ʦ. = 185000³1 = 185000 ʨʫʙ. 

6.2.1.3 ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʚ ʟʜʘʥʠʝ, ʟʘʥʠʤʘʝʤʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʤʠ 

ʂʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʟʜʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [25]: 
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ɿɼ f ɿɼ

n

Oi
i=1

 ʂ = S ʂ h ʎ ,ʨʫʙ.,³ ³ ³ä  (6.6) 

ʛʜʝ SOi ï ʧʣʦʱʘʜʴ, ʟʘʥʠʤʘʝʤʘʷ ʝʜʠʥʠʮʝʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤ
2/ʝʜ. 

ɼʣʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ: S = 57,136 ʤ2, 

ʂf ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʣʦʱʘʜʴ, ʨʘʚʝʥ 1,8 (ʪʘʢ 

ʢʘʢ ʠʟʚʝʩʪʥʘ ʧʦʣʥʘʷ ʧʣʦʱʘʜʴ ʫʯʘʩʪʢʘ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ, ʂf =1); 

h ï ʚʳʩʦʪʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʟʜʘʥʠʷ, ʤ, h = 12 ʤ; 

ʎʟʜ ï ʩʪʦʠʤʦʩʪʴ 1ʤ
3 ʟʜʘʥʠʷ ʥʘ 01.01.2021 ʩʦʩʪʘʚʣʷʝʪ, ʎʟʜ=94 ʨʫʙ/ʤ

3. 

ʂʟʜʧ=57,136³1³12³94=64788 ʨʫʙ. 

6.2.2 ʈʘʩʯʝʪ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʜʠʥʠʮʳ ʧʨʦʜʫʢʮʠʠ 

ɺ ʪʝʭʥʠʯʝʩʢʫʶ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʚʢʣʶʯʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʩʪʘʪʴʠ ʟʘʪʨʘʪ: 

- ʟʘʪʨʘʪʳ ʥʘ ʤʝʪʘʣʣ; 

- ʟʘʪʨʘʪʳ ʥʘ ʩʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ; 

- ʟʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ; 

- ʟʘʪʨʘʪʳ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ; 

- ʨʘʩʭʦʜʳ ʥʘ ɻʢʩʧʣʫʘʪʘʮʠʶ ʠ ʩʦʜʝʨʞʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʦʤʝʱʝʥʠʷ. 

ʆʧʨʝʜʝʣʠʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʦ ʬʦʨʤʫʣʝ: 

ʉ=Nʛ³(ʉʤ+ʉʩ.ʤ. +ʉʟʧ.ʩʜ.+ʉɻʩ+ʉʚʦʟʜ+ ʉʦʙ +ʉʧ)+ʉʟʧ.ʚʩ.ʨ³12+ʉʟʧ.ɸʋʇ, (6.7) 

ʛʜʝ ʉʤ ï ʟʘʪʨʘʪʳ ʥʘ ʦʩʥʦʚʥʦʡ ʤʘʪʝʨʠʘʣ, ʨʫʙ; 

ʉʩʤ ï ʟʘʪʨʘʪʳ ʥʘ ʩʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʫʙ; 

ʉʟʧ.ʩʜ ï ʟʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ, ʨʫʙ; 

ʉʟʧ.ʚʩ.ʨ ï ʟʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ, ʨʫʙ; 



 

68 

 

ʉʟʧ.ɸʋʇ ï ʟʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʨʫʙ; 

ʉɻ .ʩ ï ʟʘʪʨʘʪʳ ʥʘ ʩʠʣʦʚʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʨʫʙ; 

ʉʚʦʟʜ. ï ʟʘʪʨʘʪʳ ʥʘ ʩʞʘʪʳʡ ʚʦʟʜʫʭ, ʨʫʙ; 

ʉʦʙ ï ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠ;̫ 

ʉʧ ï ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʤʝʱʝʥʠʷ, ʨʫʙ. 

6.2.2.1 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʦʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ɿʘʪʨʘʪʳ ʥʘ ʤʝʪʘʣʣ, ʠʜʫʱʠʡ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʠʟʜʝʣʠʷ ʦʧʨʝʜʝʣʷʝʤ ʧʦ 

ʬʦʨʤʫʣʝ [19]: 

ʉʤ = mʤ³kʪ.ʟ..³ʎʤ,-ʅʦ³ʎʦ ʨʫʙ./ʠʟʜ., (6.8) 

ʛʜʝ mʤ ï ʥʦʨʤʘ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʜʥʦ ʠʟʜʝʣʠʝ, ʢʛ; 

ʎʤ ï ʩʨʝʜʥʷʷ ʦʧʪʦʚʘʷ ʮʝʥʘ ʩʪʘʣʠ 14ʍɻ2ʉɸʌɼ, 09ɻ2ʉ, ʥʘ 01.01.2021, ʨʫʙ./ʢʛ: 

- ʜʣʷ ʩʪʘʣʠ 14ʍɻ2ʉɸʌɼ ʎʤ=40,63 ʨʫʙ./ʢʛ, ʧʨʠ mʤ=718,4³1,3= 

=933,92 ʢʛ; 

- ʜʣʷ ʩʪʘʣʠ 09ɻ2ʉ ʎʤ=28,13 ʨʫʙ./ʢʛ, ʧʨʠ mʤ=1,6³1,3= 2,08 ʢʛ; 

kʪ.ʟ.. ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʨʘʥʩʧʦʨʪʥʦ-ʟʘʛʦʪʦʚʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ 

ʧʨʠ ʧʨʠʦʙʨʝʪʝʥʠʠ ʤʘʪʝʨʠʘʣʦʚ kʪ.ʟ.=1,04 [19]. 

ʅ0 ï ʥʦʨʤʘ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ, ʅ0 = mʤ³0,3=(718,4+1,6)³0,3=1028,1 ʢʛ/ʰʪ; 

ʎʦ ï ʮʝʥʘ ʚʦʟʚʨʘʪʥʳʭ ʦʪʭʦʜʦʚ, ʎʦ = 20 ʨʫʙ/ʢʛ. 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʤʘʪʝʨʠʘʣʘ ʥʘ ʦʪʭʦʜʳ ʩʦʩʪʘʚʣʷʝʪ 1,3 [21]. 

ʉʤ=1,04³(933,92³40,63+2,08³28,13)- 216³20 = 35203,83 ʨʫʙ/ʠʟʜ. 
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6.2.2.2 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ 

ɿʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʜʥʫʶ ʧʨʦʚʦʣʦʢʫ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ [25]: 

ʇ. ʉ. ʇ. ʉ.

h

ʨd nd
d=1

,ʉ = G k y ʎ³ ³ ³ä  ʨʫʙ/ʠʟʜ, (6.9) 

ʛʜʝ Gd. ï ʤʘʩʩʘ ʥʘʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʵʣʝʢʪʨʦʜʥʦʡ ʧʨʦʚʦʣʦʢʠ ʠ ʵʣʝʢʪʨʦʜʦʚ, ʢʛ: 

Gd = 25,938 ʢʛ ï ʜʣʷ ʧʨʦʚʦʣʦʢʠ ʉʚ-08ɻ2ʉ-ʆ ʜʣʷ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ; 

knd ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʨʘʩʭʦʜ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ (ʵʣʝʢʪʨʦʜʘ) 

[16], kp-ʧ.ʩ. ï 1,03; 

yʨ ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʥʘ ʨʘʟʙʨʳʟʛʠʚʘʥʠʝ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ 

[16], yʨ =  1,01...1,15, ʧʨʠʥʠʤʘʝʤ yʨ = 1,1; 

ʎʧ.ʩ= 169 ï ʩʪʦʠʤʦʩʪʴ ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʠ ʉʚ-08ɻ2ʉ-ʆ, ʨʫʙ/ʢʛ ʥʘ 

01.01.2021. 

ʉʧ.ʩʧʨʝʜʣ. = (25,938³169)³1,03³1,1 = 4966,53 ʨʫʙ. 

ɿʘʪʨʘʪʳ ʥʘ ʟʘʱʠʪʥʫʶ ʩʤʝʩʴ ʛʘʟʦʚ ʦʧʨʝʜʝʣʷʝʤ ʧʦ ʬʦʨʤʫʣʝ [25]: 

ʉʟ. ʛ. = gʟ. ʛ.³ʎʛ.ʟ.³ʊʦ, ʨʫʙ./ʠʟʜ., (6.10) 

ʛʜʝ gʟ. ʛ. ï ʨʘʩʭʦʜ ʩʤʝʩʠ, gʟ. ʛ. = 1,02 ʤ3/ʯ. 

ʎʛ.ʟ. ï ʩʪʦʠʤʦʩʪʴ ʩʤʝʩʠ, ʤ3, ʎʛ.ʟ. = 62,52 ʨʫʙ./ ʤ3; 

ʊʦ ï ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʩʚʘʨʢʠ ʚ ʩʤʝʩʠ ʛʘʟʦʚ, ʯ., ʊʦ = 6,2 ʯ. 

ʉʟ. ʛ.=1,02³62,52³6,2 = 395,73 ʨʫʙ/ʠʟʜ. 

6.2.2.3 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ 

ɿʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʦʩʥʦʚʥʳʭ ʨʘʙʦʯʠʭ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ 

ʬʦʨʤʫʣʝ [25]: 

ʉʟ = tʢ ʏʊʉ³ʂʜʦʧ³ʂʜ.ʟ.³ʂʩ, (6.11) 
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ʛʜʝ tʢ ï ʚʨʝʤʷ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ, ʯ/ʤ ʰʚʘ; 

ʏʊʉ ï ʯʘʩʦʚʘʷ ʪʘʨʠʬʥʘʷ ʩʪʘʚʢʘ ʥʘ 01.01.2021, ʨʫʙ/ʯ., ʏʊʉï 74,85 ʨʫʙ.; 

ʂʜʦʧ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʧʣʘʪʳ ʠ ʧʨʝʤʠʠ ʢ ʪʘʨʠʬʥʦʡ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʝ, ʨʘʚʝʥ 1,4; 

ʂʜ.ʟ. ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ, ʨʘʚʝʥ 

1,2; 

ʂʩ ï ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʝʥʩʠʦʥʥʳʡ ʬʦʥʜ ʈʌ, ʚ ʬʦʥʜ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʚ ʬʦʥʜ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

(ʆʄʉ), ʚ ʬʦʥʜ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ ï1,3. 

ʉʟ = 10,77³74,85³1,4³1,2³1,3= 2288,44 ʨʫʙ/ʠʟʜ. 

6.2.2.4 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 

ʨʘʙʦʯʠʭ 

ɿʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ 

ʬʦʨʤʫʣʝ: 

ɿ.ʇ.ɺʉ.ʈ

k
ɼ

j ɺʈj ɼ ʇʈ Cʈɸʁ
j=1

F
ʉ = ʊʉ ʏʊʉ Āʂ ʂ ʂ ʂ ,

12
³ ³ ³ ³ ³ä  (6.12) 

ʛʜʝ ʏʊʉ ï ʪʘʨʠʬʥʘʷ ʩʪʘʚʢʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʨʘʟʨʷʜʘ ʥʘ 01.01.2021, ʨʫʙ.: 

- ʜʣʷ ʩʣʝʩʘʨʝʡ ʏʊʉ ï 61,58 ʨʫʙ.;  

- ʜʣʷ ʢʦʥʪʨʦʣʝʨ ʆʊʂ ʏʊʉ ï 156 ʨʫʙ.; 

- ʜʣʷ ʄʆʇ ʏʊʉ ï 56,76 ʨʫʙ.; 

k ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʬʝʩʩʠʡ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ; 

ʏʚʨj ï ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʯʠʭ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʧʨʦʬʝʩʩʠʠ; 

Fɼ ï ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʬʦʥʜ ʨʘʙʦʯʝʛʦ ʚʨʝʤʝʥʠ, Fɼ = 1769 ʯ; 

ʂʜ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ, 
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ʂʜ=1,2; 

ʂʧʨ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʧʨʦʮʝʥʪ ʧʨʝʤʠʠ ʠ ʜʦʧʣʘʪʳ, ʂʧʨ=1,4; 

ʂʨʘʡ ï ʨʘʡʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʂʨʘʡ=1,3; 

ʂʩ ï ʩʪʨʘʭʦʚʳʝ ʚʟʥʦʩʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ ʧʝʥʩʠʦʥʥʳʡ ʬʦʥʜ ʈʌ, ʚ ʬʦʥʜ 

ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʚ ʬʦʥʜ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ 

(ʆʄʉ), ʚ ʬʦʥʜ ʩʪʨʘʭʦʚʘʥʠʷ ʦʪ ʥʝʩʯʘʩʪʥʦʛʦ ʩʣʫʯʘʷ-30. 

ɿʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʩʣʝʩʘʨʝʡ: 

ɿ.ʇ.ʩʣʝʩʘʨʝʡ

1769 ʨʫʙ
ʉ =63,62 1 1,20 1,4 1,3 1,3=22627,86 ,

12 ʠʟʜ
³ ³ ³ ³ ³ ³  

ɿʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʢʦʥʪʨʦʣʝʨʦʚ ʆʊʂ: 

  ɿ.ʇ.ʆʊʂ

1769 ʨʫʙ
ʉ =156 1 1,2 1,4 1,3 1,3=65293,08 ,

12 ʠʟʜ
³ ³ ³ ³ ³ ³  

ɿʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʄʆʇ: 

ɿ.ʇ.ʄʆʇ

1769 ʨʫʙ
ʉ =56,78 1 1,2 1,4 1,3 1,3=23786,64 .

12 ʠʟʜ
³ ³ ³ ³ ³ ³  

ʉʟʧ.ʚʩ.ʨ=ʉʟʧ.ʩʣʝʩʘʨʝʡ+ʉʟʧ.ʆʊʂ +ʉʟʧ.ʄʆʇ=22627,86+65293,08+23786,64= (6.13) 

=115677,58 ʨʫʙ. 

6.2.2.5 ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ 

ɿʘʪʨʘʪʳ ʥʘ ʟʘʨʘʙʦʪʥʫʶ ʧʣʘʪʫ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʨʘʩʩʯʠʪʳʚʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

ɿ.ʇ.ɸʋʇʟʫʧ ʘʫʧ ɼ ʇʈ Cʈɸʁ
ʉ =ʉ ʏ 12 ʂ ʂ ʂ ʂ ,³ ³ ³ ³ ³ ³ (6.14) 

ʛʜʝ ʉʟʫʧ ï ʤʝʩʷʯʥʳʡ ʦʢʣʘʜ ʨʘʙʦʪʥʠʢʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʉʟʫʧ = 28865 ʨʫʙ.; 

ʏʘʫʧ ï ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ ʜʦʣʞʥʦʩʪʠ, ʏʘʫʧ = 2 ʯʝʣ. 
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ɿ.ʇ.ɸʋʇ

ʨʫʙ
ʉ =28865 1 12 1,4 1,4 1,3 1,3=1966884,19 .

ʛʦʜ
³ ³ ³ ³ ³ ³  

6.2.2.6 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʠʣʦʚʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ɿʘʪʨʘʪʳ ʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ [25]: 

. = Wʪ³ɻʎɻ, (6.15) 

ʛʜʝ ʎ ɻï ʩʨʝʜʥʷʷ ʩʪʦʠʤʦʩʪʴ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʎ ɻ= 5,63 ʨʫʙ. 

ʈʘʩʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘʡʜʝʤ ʧʦ ʬʦʨʤʫʣʝ [9]: 

ʊʕ
,= C C C C

X C

U U

U I t t
W P t

Kh

å õ å õ³ ³
+ ³ -æ ö æ ö

ç ÷ ç ÷
ä  (6.16) 

ʛʜʝ Uc, Ic ï ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʞʠʤʘ ʩʚʘʨʢʠ; 

tc ï ʦʩʥʦʚʥʦʝ ʚʨʝʤʷ ʩʚʘʨʢʠ ʰʚʘ; 

hʠ ï ʂʇɼ ʠʩʪʦʯʥʠʢʘ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ; 

ʈʭ ï ʤʦʱʥʦʩʪʴ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʠʩʪʦʯʥʠʢʘ; 

C

UK

t
 ï ʦʙʱʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠʩʪʦʯʥʠʢʘ, ʟʘʚʠʩʷʱʝʝ ʦʪ ʩʧʦʩʦʙʘ ʩʚʘʨʢʠ ʠ ʪʠʧʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ (ʂu ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʧʦ ʪʘʙʣʠʮʝ 3.2.2 [9]). 

ʈʘʩʭʦʜ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ʨʘʩʯʠʪʘʥʦ ʚ ʧʦʜʟʘʛʦʣʦʚʢʝ 3.9.4) 

Wʪ ɻ = 64,003 ʢɺʪ. 

ʉɻ . ʩ. = 64,003³5,63=360,34 ʨʫʙ. 

6.2.2.7 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʞʘʪʳʡ ʚʦʟʜʫʭ 

ɿʘʪʨʘʪʳ ʥʘ ʩʞʘʪʳʡ ʚʦʟʜʫʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [25]: 

ʉʚʦʟʜ= gʚʦʟʜʕʅ³kʪʧ³ʎʚʦʟʜ, ʨʫʙ./ʠʟʜ, (6.17) 

ʛʜʝ gʚʦʟʜ
ʕʅ ï ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ, ʤ3/ʯ. 
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kʪʧ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʪʠʧ ʧʨʦʠʟʚʦʜʩʪʚʘ, kʪʧ =1,15. 

ɼʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʣʷʝʪ: 

gʚʦʟʜ
ʕʅ = 1,2 ʤ3/ʯ.; 

ʎʚʦʟʜ = 0,184295 ʨʫʙ/ʤ3, ʩʪʦʠʤʦʩʪʴ ʚʦʟʜʫʭʘ ʥʘ 01.01.2021 ʛ.; 

ʉʚʦʟʜ ʧʨ =1,2³1,15³0, 18429 = 0,35 ʨʫʙ./ʠʟʜ. 

6.2.2.8 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʈʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʦʤʝʱʝʥʠʡ 

ʚʢʣʶʯʘʶʪ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʠ ʟʘʪʨʘʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʠ 

ʦʙʩʣʫʞʠʚʘʥʠʝ. 

1. ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ. 

ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʟʘʪʨʘʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ 

ʨʘʙʦʪ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɻʦʜʦʚʳʝ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʟʘʚʠʩʷʪ ʦʪ ʩʪʦʠʤʦʩʪʠ 

ʵʣʝʢʪʨʦʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʦʠʤʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʦʠʤʦʩʪʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʠ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

o ʧ.ʦʧʆ ʇ.ʆʇ
ʦʙ

ʛ ʛ ʛʆ ʇ ʇ.ʆ

ʂ n ʂ nʂ n
ʉ = + + ,

ʊ N ʊ N ʊ N

³ ³³

³ ³ ³
 (6.18) 

ʛʜʝ ʂʦ ï ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʊʦ ï ʩʨʦʢ ʩʣʫʞʙʳ ʦʩʥʦʚʥʦʛʦ ʩʚʘʨʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʊʦ = 5 ʣʝʪ; 

ʂʧ ï ʩʪʦʠʤʦʩʪʴ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ; 

ʊʧ ï ʩʨʦʢ ʩʣʫʞʙʳ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʊʧ = 5 ʣʝʪ 

ʂʧ.ʦ. ï ʩʪʦʠʤʦʩʪʴ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʊʧ.ʦ ï ʩʨʦʢ ʩʣʫʞʙʳ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʊʧ.ʦ = 20 ʣʝʪ [27]. 

( )
ʦʙ

371038 2 345000 1+110000 1 185000 1
ʉ = + + =497,33 ʨʫʙ,

5 500 5 500 20 500

³ ³ ³ ³

³ ³ ³
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2. ɿʘʪʨʘʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ. 

ʉʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ 3% ʦʪ 

ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʘʪʨʘʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʨʠʥʠʤʘʶʪʩʷ ʚ ʨʘʟʤʝʨʝ 10-20% ʝʛʦ ʙʘʣʘʥʩʦʚʦʡ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʪʦʠʤʦʩʪʴ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʨʘʩʯʠʪʘʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

                                  
( )o ʧ ʧ.ʦ ʨʠʦʆ ʇ ʇ.ʆ

ʨʠʦ
ʛ

+ʂ n ʂ n +ʂ n k
ʉ = ,

N

³ ³ ³ ³
             (6.18) 

ʛʜʝ kʨʠʦ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʤʦʥʪʘ ʠ ʦʙʩʣʫʞʠʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʨʘʟʤʝʨʝ 3% ʦʪ 

ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

( )
ʨʠʦ

371038 2+345000 1+110000 1+185000 1 0,03
ʉ = =82,92 ʨʫʙ,

500

è øê ú³ ³ ³ ³ ³
 

6.2.2.9 ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʤʝʱʝʥʠʷ 

ɺ ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʤʦʥʪ ʧʦʤʝʱʝʥʠʷ ʚʭʦʜʷʪ ʘʤʦʨʪʠʟʘʮʠʷ, 

ʨʝʤʦʥʪ, ʦʪʦʧʣʝʥʠʝ, ʦʩʚʝʱʝʥʠʝ, ʫʙʦʨʢʘ. ʕʪʠ ʨʘʩʭʦʜʳ ʩʦʩʪʘʚʣʷʶʪ 8% ʙʘʣʘʥʩʦʚʦʡ 

ʩʪʦʠʤʦʩʪʠ ʧʦʤʝʱʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʟʜʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [32]: 

ʩʧ ʩʨ. ʟʜ
ʧ

ʛ

S k ʎ ʨʫʙ.
ʉ = ,

N ʠʟʜ.
, 

³ ³
 (6.19) 

ʛʜʝ S ï ʧʣʦʱʘʜʴ ʩʚʘʨʦʯʥʦʛʦ ʫʯʘʩʪʢʘ, ʤ2, S = 57,436 ʤ2; 

kʩʧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʨʝʤʦʥʪ ʧʦʤʝʱʝʥʠʷ, kʩʧ = 0,08. 

ʎʩʨ.ʟʜ ï ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʨʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 1 ʤ2 ʨʘʙʦʯʝʡ ʧʣʦʱʘʜʠ, 

ʨʫʙ./ʛʦʜ.ʤ, ʉʩʨ.ʟʜ = 250 ʨʫʙ./ʛʦʜ ʤ. 

ʧ  
ʨʫʙ.57,436 0,08 250

ʉ = =2,3 .
500 ʠʟʜ.

³ ³
 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ  

ʩʚʦʜʷʪʩʷ ʚ ʪʘʙʣʠʮʫ 6.4. 
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ʊʘʙʣʠʮʘ 6.4 ï ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ 

 ̄ʧ/ʧ ɿʘʪʨʘʪʳ ʉʫʤʤʘ, ʨʫʙ. 

1 2 3 

1 ɿʘʪʨʘʪʳ ʥʘ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ 35203,83 

2 ɿʘʪʨʘʪʳ ʥʘ ʩʚʘʨʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ  

2.1 ɿʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʜʳ - 

2.2 ɿʘʪʨʘʪʳ ʥʘ ʩʚʘʨʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ 4966,53 

2.3 ɿʘʪʨʘʪʳ ʥʘ ʟʘʱʠʪʥʳʡ ʛʘʟ 395,73 

2.4 ʉʪʦʠʤʦʩʪʴ ʬʣʶʩʘ - 

3 ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ  

3.1 ʆʩʥʦʚʥʘʷ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʩ ʦʪʯʠʩʣʝʥʠʷʤʠ ʥʘ 

ʩʦʮʠʘʣʴʥʦʝ ʩʪʨʘʭʦʚʘʥʠʝ 

2288,44 

3.2 ɿʘʨʘʙʦʪʥʘ ̫ʧʣʘʪʘ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ 115677,58 

3.3 ɿʘʨʘʙʦʪʥʘ ̫ ʧʣʘʪʘ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ 

1966884,19 

4 ɿʘʪʨʘʪʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 360,34 

5 ɿʘʪʨʘʪʳ ʥʘ ʩʞʘʪʳʡ ʚʦʟʜʫʭ 0,35 

6 ʈʘʩʭʦʜʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʧʦʤʝʱʝʥʠʡ 

 

6.1 ɸʤʦʨʪʠʟʘʮʠʦʥʥʳʝ ʦʪʯʠʩʣʝʥʠʷ 497,33 

6.2 ɿʘʪʨʘʪʳ ʥʘ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ 82,92 

6.3 ɿʘʪʨʘʪ rʥʘ ʩʦʜʝʨʞʘʥʠʝ ʧʦʤʝʱʝʥʠʷ 2,3 

ʀʊʆɻʆ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʝʙʝʩʪʦʠʤʦʩʪʴ: 50507,25 
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6.3 ʈʘʩʯʝʪ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʆʧʨʝʜʝʣʠʤ ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ: 

ʉ=500³(35203,83+4966,53+395,73+2288,44+360,34+0,35+497,33+82,92+2,3)+ 

+115677,58³12 +1966884,19 = 25253898,41 ʨʫʙ/ʠʟʜ. ʛʦʜ, 

ʆʧʨʝʜʝʣʠʤ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠ:̫ 

ʂ= 532108+ 357219+ 185000+64788= 1139114 ʨʫʙ/ʠʟʜ. ʛʦʜ, 

ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ: 

ɿʧ2 =25253898,41+0,15³1139114 = 25424765,56 ʨʫʙ/ʠʟʜ. ʛʦʜ. 

6.4 ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʯʘʩʪʢʘ 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 6.5. 

ʊʘʙʣʠʮʘ 6.5 ï ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʫʯʘʩʪʢʘ 

ˉʧ/ʧ ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʠʝ 

1 ɻʦʜʦʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ, ʰʪ. 500 

2 ʊʨʫʜʦʸʤʢʦʩʪʴ ʠʟʛʦʪʦʚʣʝʥʠʷ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ, ʯʘʩ 10,77 

3 ʂʦʣʠʯʝʩʪʚʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʰʪ. 2 

4 ʂʦʣʠʯʝʩʪʚʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ, ʯʝʣ 4 

5 ʂʦʣʠʯʝʩʪʚʦ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʨʘʙʦʯʠʭ 1 

6 ʂʦʣʠʯʝʩʪʚʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʧʝʨʩʦʥʘʣʘ, ʯʝʣ 

1 

7 ʅʦʨʤʘ ʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ, ʢʛ 936 

8 ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ, (ʨʫʙ./ʠʟʜ.)Ŀʛʦʜ 25424765,56 

9 ʉʝʙʝʩʪʦʠʤʦʩʪʴ ʦʜʥʦʛʦ ʠʟʜʝʣʠʷ, ʨʫʙ 50507,25 
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ɺʳʚʦʜ. ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʮʝʥʳ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ, ʦʩʥʦʚʥʳʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ; 

ʨʘʩʩʯʠʪʘʥʳ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ 

ʠ ʧʦʤʝʱʝʥʠʝ, ʪʘʢ ʞʝ ʟʘʪʨʘʪʳ ʥʘ ʦʩʥʦʚʥʦʡ ʤʝʪʘʣʣ, ʩʚʘʨʦʯʥʫʶ ʧʨʦʚʦʣʦʢʫ, 

ʟʘʱʠʪʥʳʡ ʛʘʟ, ʩʞʘʪʳʡ ʚʦʟʜʫʭ, ʟʘʨʧʣʘʪʫ ʨʘʙʦʯʠʤ, ʨʘʩʭʦʜʳ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, 

ʘʤʦʨʪʠʟʘʮʠʶ ʠ ʨʝʤʦʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ, ʟʘʪʨʘʪʳ ʥʘ ʩʦʜʝʨʞʘʥʠʝ 

ʧʦʤʝʱʝʥʠʡ; ʚ ʭʦʜʝ ʯʝʛʦ ʤʳ ʧʦʣʫʯʠʣʠ ʩʣʝʜʫʶʱʠʝ ʮʠʬʨʳ: 

- ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ 1139114 ʨʫʙ; 

- ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʨʦʜʫʢʮʠʠ 25253898,41 ʨʫʙ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʝʚ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ 

ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ 25424765,56 ʨʫʙ/ʠʟʜ. ʛʦʜ. 
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7 ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

7.1 ʆʧʠʩʘʥʠʝ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

ʅʘ ʫʯʘʩʪʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʙʦʨʢʘ ʠ ʩʚʘʨʢʘ ʪʨʘʚʝʨʩʳ. ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ 

ʪʨʘʚʝʨʩʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ: ʩʙʦʨʢʘ ʠ ʩʚʘʨʢʘ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʚ ʩʨʝʜʝ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʠ ʘʨʛʦʥʘ, ʩʣʝʩʘʨʥʳʝ ʦʧʝʨʘʮʠʠ. 

ʇʨʠ ʠʟʛʦʪʦʚʣʝʥʠʠ ʪʨʘʚʝʨʩʳ ʥʘ ʫʯʘʩʪʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ: 

- FastMig Pulse 450 2 ʰʪ. 

- ʧʨʠʩʧʦʩʦʙʣʝʥʠʝ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʝ 1 ʰʪ. 

ʌʖʈɸ.000001.168.00.000 ʉɹ 

- ʧʣʠʪʘ ʩʚʘʨʦʯʥʘʷ 1 ʰʪ. 

ʇʝʨʝʤʝʱʝʥʠʝ ʠʟʜʝʣʠʷ ʧʨʦʠʟʚʦʜʷʪ ʢʨʘʥʦʤ ʤʦʩʪʦʚʳʤ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴʶ 

5 ʪ. 

ʀʟʛʦʪʦʚʣʷʝʤʦʝ ʠʟʜʝʣʠʝ, ʪʨʘʚʝʨʩʘ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ ʢʨʝʧʠ, ʷʚʣʷʝʪʩʷ 

ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʠ ʥʝʦʪʲʝʤʣʝʤʳʭ ʯʘʩʪʝʡ ʢʨʝʧʠ ʄʂʖ.4ʋ. ʊʨʘʚʝʨʩʘ 

ʩʧʝʮʠʘʣʴʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʨʘʙʦʪʘʶʱʘʷ ʢʘʢ ʧʨʫʞʠʥʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʧʦʚʳʰʝʥʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʝʢʮʠʠ. 

ʂʨʝʧʴ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʘʷ ʧʦʜʜʝʨʞʠʚʘʶʱʝ-ʦʛʨʘʜʠʪʝʣʴʥʦʛʦ ʪʠʧʘ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʤʝʭʘʥʠʟʘʮʠʠ ʢʨʝʧʣʝʥʠʷ ʧʨʠʟʘʙʦʡʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, 

ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʢʨʦʚʣʝʡ, ʚʢʣʶʯʘʷ ʪʷʞʝʣʳʝ ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʛʦʨʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʧʝʨʝʜʚʠʞʢʠ ʟʘʙʦʡʥʦʛʦ ʢʦʥʚʝʡʝʨʘ ʧʨʠ ʚʝʜʝʥʠʠ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪ ʥʘ 

ʧʦʣʦʛʠʭ ʠ ʥʘʢʣʦʥʥʳʭ ʧʣʘʩʪʘʭ. ʂʨʝʧʴ ʦʩʥʘʱʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʷʢʦʨʝʥʠʷ, 

ʧʨʘʚʢʠ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʪʨʘʩʩʳ ʠ ʫʜʝʨʞʘʥʠʷ ʣʘʚʥʦʛʦ ʢʦʥʚʝʡʝʨʘ. ʉʝʢʮʠʷ 

ʦʩʥʘʱʝʥʘ ʚʳʜʚʠʞʥʳʤ ʰʠʙʝʨʦʤ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʜʭʚʘʪʳʚʘʪʴ ʢʨʦʚʣʶ ʚ 

ʚʳʨʘʙʦʪʘʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʜʝʨʞʠʚʘʪʴ ʛʨʫʜʴ ʟʘʙʦʷ. ʄʘʩʩʘ 

ʪʨʘʚʝʨʩʳ ʩʦʩʪʘʚʣʷʝʪ 720 ʢʛ. 
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ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʵʪʠʭ ʜʝʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʩʪʘʣʠ ʩʣʝʜʫʶʱʠʭ ʤʘʨʦʢ: 

09ɻ2ʉ, 14ʍɻ2ʉɸʌɼ. ʉʚʘʨʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʤʝʩʠ Ar (80%) + ʉʆ2 (20%) 

ʩʚʘʨʦʯʥʦʡ ʧʨʦʚʦʣʦʢʦʡ ʉʚ-08ɻ2ʉ-ʆ ʜʠʘʤʝʪʨʦʤ 1,2 ʤʤ. 

ʇʨʦʝʢʪʠʨʫʝʤʳʡ ʫʯʘʩʪʦʢ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ ʧʨʦʣʝʪʝ ʮʝʭʘ, ʧʦʵʪʦʤʫ 

ʦʩʚʝʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʫʤʷ ʦʢʥʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʚ ʩʪʝʥʝ ʟʜʘʥʠʷ, ʘ 

ʪʘʢʞʝ ʚʦʩʝʤʴʶ ʩʚʝʪʠʣʴʥʠʢʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʜ 

ʫʯʘʩʪʢʦʤ. ʉʪʝʥʳ ʮʝʭʘ ʚʳʧʦʣʥʝʥʳ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʙʣʦʢʦʚ, ʦʢʨʘʰʝʥʳ ʚ 

ʩʚʝʪʣʳʝ ʪʦʥʘ. 

ɿʘʚʦʟ ʜʝʪʘʣʝʡ ʚ ʮʝʭ ʠ ʚʳʚʦʟ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʚʦʨʦʪʘ (2 h ʪ.) ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ, ʪʘʢʞʝ ʯʝʨʝʟ ʦʜʥʠ ʚʦʨʦʪʘ ʧʨʦʣʦʞʝʥʦ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʝ ʧʦʣʦʪʥʦ, ʪ.ʝ. ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʘʚʢʠ ʠ ʚʳʚʦʟʘ ʛʨʫʟʦʚ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ. ɺʭʦʜ ʚ ʮʝʭ ʠ ʚʳʭʦʜ ʠʟ ʥʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʯʝʨʝʟ ʜʚʝ ʜʚʝʨʠ. 

ʅʘ ʩʣʫʯʘʡ ʧʦʞʘʨʘ ʮʝʭ ʦʩʥʘʱʝʥ ʟʘʧʘʩʥʳʤ ʚʳʭʦʜʦʤ ʠ ʩʠʩʪʝʤʦʡ 

ʧʨʦʪʠʚʦʧʦʞʘʨʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ. ɺʩʝ ʨʘʙʦʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʥʘ ʫʯʘʩʪʢʝ ʩ 

ʧʣʦʱʘʜʴʶ S = 57,436 ʤ2 . 

7.2. ɿʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʚʩʝʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʠʭ ʧʦʜʨʦʙʥʦʝ 

ʦʧʠʩʘʥʠʝ ʚ ʨʝʛʣʘʤʝʥʪʘʭ, ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʘʚʠʣʘʭ ʠ ʠʥʩʪʨʫʢʮʠʷʭ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ 

ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʙʝʟʦʧʘʩʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʜʣʷ ʚʩʝʭ 

ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. ʇʨʦʚʝʜʝʥʠʝ ʠʥʩʪʨʫʢʪʘʞʝʡ ʠ ʧʦʩʪʦʷʥʥʳʡ ʪʱʘʪʝʣʴʥʳʡ 

ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʪʨʫʜʘ ï ʵʪʦ ʛʘʨʘʥʪʠʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʟʘʙʦʣʝʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʬʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ, ʪʨʘʚʤ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

ʀʤʝʥʥʦ ʠʥʩʪʨʫʢʮʠʠ ʩʯʠʪʘʶʪʩʷ ʦʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʘʢʪʦʤ, 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʠ ʦʧʠʩʳʚʘʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 
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ʜʦʣʞʥʦʩʪʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ ʩʣʫʞʘʱʠʤʠ ʠ ʨʘʙʦʯʠʤʠ. ʊʘʢʠʝ ʜʦʢʫʤʝʥʪʳ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʥʘ ʙʘʟʝ: 

- ʧʦʣʦʞʝʥʠʡ çʉʪʘʥʜʘʨʪʦʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘè; 

- ʟʘʢʦʥʦʚ ʦ ʪʨʫʜʝ ʈʌ; 

- ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ; 

- ʥʦʨʤ ʠ ʧʨʘʚʠʣ ʦʪʨʘʩʣʝʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʘʥʠʪʘʨʠʠ ʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ; 

- ʪʠʧʦʚʳʭ ʠʥʩʪʨʫʢʮʠʡ ʧʦ ʆʊ; 

- ʧʫʥʢʪʦʚ ɽʉʊɼ (çɽʜʠʥʘʷ ʩʠʩʪʝʤʘ ʪʝʭʜʦʢʫʤʝʥʪʘʮʠʠè); 

- ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʧʘʩʧʦʨʪʦʚ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʘʛʨʝʛʘʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʦʨʛʘʥʠʟʘʮʠʠ (ʧʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ 

ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ 

ʪʨʘʚʤʘʪʠʟʤʫ ʠ ʢʦʥʢʨʝʪʥʳʝ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ). 

ʆʩʥʦʚʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʙ ʦʭʨʘʥʝ ʪʨʫʜʘ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʝʜʠʥʳʡ ʧʦʨʷʜʦʢ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʥʦʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ 

ʪʨʫʜʘ ʤʝʞʜʫ ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ ʠ ʨʘʙʦʪʥʠʢʘʤʠ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ, ʚ ʫʯʨʝʞʜʝʥʠʷʭ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷʭ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʬʝʨʳ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚʝʜʦʤʩʪʚʝʥʥʦʡ ʧʦʜʯʠʥʝʥʥʦʩʪʠ. ʆʩʥʦʚʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʛʘʨʘʥʪʠʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʘʚʘ ʥʘ ʦʭʨʘʥʫ ʪʨʫʜʘ ʠ ʥʘʧʨʘʚʣʝʥʳ ʥʘ 

ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘ, ʦʪʚʝʯʘʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʭʨʘʥʝʥʠʷ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ 

ʨʘʙʦʪʥʠʢʦʚ ʚ ʧʨʦʮʝʩʩʝĿ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʩʚʷʟʠ ʩ ʥʝʡ. 

ʉʨʝʜʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʦʩʥʦʚʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

ʂʦʥʩʪʠʪʫʮʠʷ ʈʌ, ʊʨʫʜʦʚʦʡ ʂʦʜʝʢʩ ʈʌ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʦʩʥʦʚʥʳʝ ʧʨʘʚʦʚʳʝ 

ʛʘʨʘʥʪʠʠ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʨʘʥʳ ʪʨʫʜʘ, ʘ ʪʘʢʞʝ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 

21.12.1994 ˉ 69-ʌɿ çʆ ʧʦʞʘʨʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè, ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ ʦʪ 

24.07.1998 ˉ 125-ʌɿ çʆʙ ʦʙʷʟʘʪʝʣʴʥʦʤ ʩʦʮʠʘʣʴʥʦʤ ʩʪʨʘʭʦʚʘʥʠʠ ʦʪ ʥʝʩʯʘʩʪʥʳʭ 

ʩʣʫʯʘʝʚ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡè. ʀʟ ʧʦʜʟʘʢʦʥʥʳʭ 

ʘʢʪʦʚ ʦʪʤʝʪʠʤ ʧʦʩʪʘʥʦʚʣʝʥʠʷ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ: çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʵʢʩʧʝʨʪʠʟʝ ʫʩʣʦʚʠʡ ʪʨʫʜʘè ʦʪ 25.04.2003 ˉ 244, çʆ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʥʘʜʟʦʨʝ ʠ 
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ʢʦʥʪʨʦʣʝ ʟʘ ʩʦʙʣʶʜʝʥʠʝʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʌ ʦ ʪʨʫʜʝ ʠ ʦʭʨʘʥʝ ʪʨʫʜʘè ʦʪ 

09.09.1999 ˉ 1035 (ʨʝʜ. ʦʪ 28.07.2005). 

ʂ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʘʤ ʦʪʥʦʩʷʪʩʷ: 

1. ɻʆʉʊ 12.1.005-88. ʉʉɹʊ. ɺʦʟʜʫʭ ʨʘʙʦʯʝʡ ʟʦʥʳ. ʆʙʱʠʝ ʩʘʥʠʪʘʨʥʦ-

ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʄ.: ʀʟʜ. ʩʪʘʥʜʘʨʪʦʚ, 1989. 

2. ɻʆʉʊ 12.1.030-81. ʉʉɹʊ. ʕʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ. ɿʘʱʠʪʥʦʝ 

ʟʘʟʝʤʣʝʥʠʝ, ʟʘʥʫʣʝʥʠʝ. ʄ.: ʀʟʜ. ʩʪʘʥʜʘʨʪʦʚ, 1982. 

3. ɻʆʉʊ 12.1.012-90. ʉʉɹʊ. ɺʠʙʨʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. ʄ.: ʀʟʜ. ʩʪʘʥʜʘʨʪʦʚ, 1990. 

4. ɻʆʉʊ 12.1.046-78. ʉʉɹʊ. ʄʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ ʚʠʙʨʘʮʠʦʥʥʦʡ ʟʘʱʠʪʳ. 

ʂʣʘʩʩʠʬʠʢʘʮʠʷ. ʄ.: ʀʟʜ. ʩʪʘʥʜʘʨʪʦʚ, 1990. 

5. ɻʆʉʊ 12.1.003-83. ʐʫʤ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʄ.: ʀʟʜ. 

ʩʪʘʥʜʘʨʪʦʚ, 1984. 

6. ʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1998. 

7. ʇʨʘʚʠʣʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ 

ʧʦʪʨʝʙʠʪʝʣʝʡ. ʄ.: ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ, 1994. 

8. ʉʘʥʠʪʘʨʥʳʝ ʥʦʨʤʳ ʉʅ 2.2.4/2.1.8.562-96. ʐʫʤ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ, ʚ 

ʧʦʤʝʱʝʥʠʷʭ ʞʠʣʳʭ, ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʞʠʣʦʡ ʟʘʩʪʨʦʡʢʠ. 

9. ʉʘʥʠʪʘʨʥʳʝ ʥʦʨʤʳ ʉʅ 2.2.4/2.1.8.566-96. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʚʠʙʨʘʮʠʷ, ʚʠʙʨʘʮʠʷ ʚ ʧʦʤʝʱʝʥʠʷʭ ʞʠʣʳʭ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. ʄ.: ʀʥʬʦʨʤ.-

ʠʟʜʘʪ. ʮʝʥʪʨ ʄʠʥʟʜʨʘʚʘ ʈʦʩʩʠʠ, 1997. 

10. ʉʘʥʠʪʘʨʥʳʝ ʧʨʘʚʠʣʘ ʠ ʥʦʨʤʳ ʉʘʥʇʠʅ 2.2.4.548096. ɻʠʛʠʝʥʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʠʢʨʦʢʣʠʤʘʪʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʡ. 1996. 
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7.3 ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʚʘʨʢʠ ʥʘ ʨʘʙʦʪʥʠʢʦʚ ʫʯʘʩʪʢʘ ʤʦʛʫʪ ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ 

ʚʨʝʜʥʳʝ ʠ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ: ʧʦʚʳʰʝʥʥʘʷ ʟʘʧʳʣʸʥʥʦʩʪʴ ʠ 

ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ; ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ, ʚʠʜʠʤʦʝ ʠ 

ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ 

ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ ʠ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ; ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʫʤ; ʩʪʘʪʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ ʥʘ ʨʫʢʫ; ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

1. ɿʘʧʳʣʝʥʥʦʩʪʴ ʠ ʟʘʛʘʟʦʚʘʥʥʦʩʪʴ ʚʦʟʜʫʭʘ ʨʘʙʦʯʝʡ ʟʦʥʳ. 

ʇʨʠ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʩʚʘʨʢʠ ʚ ʚʦʟʜʫʭ  ʨʘʙʦʯʝʡ  ʟʦʥʳ  ʚʳʜʝʣʷʝʪʩʷ  ʜʦ  031 

ʤʛ/ʤ3  ʧʳʣʠ  ʩ  ʩʦʜʝʨʞʘʥʠʝʤ  ʚ  ʥʝʡ  ʤʘʨʛʘʥʮʘ ʜʦ  13,7 ʧʨʦʮʝʥʪʦʚ 

(ʇɼʂ 0,1-0,2 ʤʛ/ʤ3), ʘ ʪʘʢʞʝ ʉʆ2 ʜʦ 0,5·0,6%; ʉʆ ʜʦ 160 ʤʛ/ʤ
3; ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʜʦ 

8,0 ʤʛ/ʤ3; ʦʟʦʥʘ ʜʦ 0,36 ʤʛ/ʤ3 (ʇɼʂ 0,1 ʤʛ/ʤ3); ʦʢʩʠʜʦʚ ʞʝʣʝʟʘ 7,48 ʛ/ʢʛ 

ʨʘʩʭʦʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ; ʦʢʩʠʜʘ ʭʨʦʤʘ 0,02ʛ/ʢʛ ʨʘʩʭʦʜʫʝʤʦʛʦ ʤʘʪʝʨʠʘʣʘ 

(ʇɼʂ 1 ʤʛ/ʤ3) [28, 29]. 

ʆʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʩʚʘʨʢʝ ʘʵʨʦʟʦʣʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʯʝʥʴ ʤʝʣʢʦʡ 

ʜʠʩʧʝʨʩʥʦʩʪʴʶ ï ʙʦʣʝʝ 90% ʯʘʩʪʠʮ, ʩʢʦʨʦʩʪʴ ʚʠʪʘʥʠʷ ʯʘʩʪʠʮ < 0,1 ʤ/ʩ. 

ɸʚʪʦʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʝʨʝʚʦʟʢʠ ʛʦʪʦʚʳʭ ʠʟʜʝʣʠʡ, 

ʚʳʙʨʘʩʳʚʘʝʪ ʚ ʘʪʤʦʩʬʝʨʫ ʮʝʭʘ ʦʧʘʩʥʳʝ ʜʣʷ ʟʜʦʨʦʚʴʷ ʨʘʙʦʯʠʭ ʚʝʱʝʩʪʚʘ, ʢ ʥʠʤ 

ʦʪʥʦʩʷʪʩʷ: ʩʚʠʥʝʮ, ʫʛʘʨʥʳʡ ʛʘʟ, ʙʝʥʟ(ʘ)ʧʠʨʝʥ, ʣʝʪʫʯʠʝ ʫʛʣʝʚʦʜʦʨʦʜʳ. 

ʍʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʧʳʣʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʟʘʚʠʩʠʪ ʦʪ ʝʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ ʧʳʣʠ. ʇʦ 

ʵʪʦʤʫ ʧʨʠʟʥʘʢʫ ʧʳʣʴ ʧʦʜʨʘʟʜʝʣʷʶʪ ʥʘ ʧʳʣʴ ʨʘʟʜʨʘʞʘʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʠ 

ʪʦʢʩʠʯʝʩʢʫʶ. ʇʦʧʘʜʘʷ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʯʘʩʪʠʮʳ ʪʘʢʦʡ ʧʳʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʩ ʢʨʦʚʴʶ ʠ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʴʶ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʢʘʥʠʷ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʦʙʨʘʟʫʶʪ ʷʜʦʚʠʪʳʝ ʚʝʱʝʩʪʚʘ. 
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ʆʪʜʝʣʴʥʳʝ ʚʠʜʳ ʧʳʣʠ ʤʦʛʫʪ ʨʘʩʪʚʦʨʷʪʴʩʷ ʚ ʚʦʜʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʞʠʜʢʠʭ ʩʨʝʜʘʭ: ʢʨʦʚʠ, ʣʠʤʬʝ, ʞʝʣʫʜʦʯʥʦʤ ʩʦʢʝ, ʯʪʦ ʤʦʞʝʪ ʠʤʝʪʴ ʢʘʢ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 

ʄʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʩʚʷʟʴ 

ʤʝʞʜʫ ʢʦʣʠʯʝʩʪʚʦʤ, ʢʦʥʮʝʥʪʨʘʮʠʝʡ, ʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ ʧʳʣʠ ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ 

ʠ ʚʦʟʥʠʢʘʶʱʠʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʨʘʙʦʪʥʠʢʦʚ ʪʨʘʥʩʧʦʨʪʘ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʧʳʣʠ ʥʘ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʟʘʙʦʣʝʚʘʥʠʶ ï ʧʥʝʚʤʦʢʦʥʠʦʟʫ. ʇʥʝʚʤʦʢʦʥʠʦʟ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʨʘʩʪʘʥʠʝʤ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʪʢʘʥʠ ʚ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ. 

ʅʘʨʷʜʫ ʩ ʧʥʝʚʤʦʢʦʥʠʦʟʦʤ, ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʚʳʟʳʚʘʝʤʳʤ 

ʜʝʡʩʪʚʠʝʤ ʧʳʣʠ, ʷʚʣʷʝʪʩʷ ʙʨʦʥʭʠʪ. ɺ ʙʨʦʥʭʘʭ ʩʢʘʧʣʠʚʘʝʪʩʷ ʤʦʢʨʦʪʘ, ʠ ʙʦʣʝʟʥʴ 

ʭʨʦʥʠʯʝʩʢʠ ʧʨʦʛʨʝʩʩʠʨʫʝʪ. 

ʇʳʣʴ, ʧʦʧʘʜʘʶʱʘʷ ʥʘ ʩʣʠʟʠʩʪʳʝ ʦʙʦʣʦʯʢʠ ʛʣʘʟ, ʚʳʟʳʚʘʝʪ ʠʭ 

ʨʘʟʜʨʘʞʝʥʠʝ, ʢʦʥʲʶʥʢʪʠʚʠʪ. ʆʩʝʜʘʷ ʥʘ ʢʦʞʝ, ʧʳʣʴ ʟʘʙʠʚʘʝʪ ʢʦʞʥʳʝ ʧʦʨʳ, 

ʧʨʝʧʷʪʩʪʚʫʷ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ ʦʨʛʘʥʠʟʤʘ, ʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʝʨʤʘʪʠʪʘʤ, 

ʵʢʟʝʤʘʤ. ʅʝʢʦʪʦʨʳʝ ʚʠʜʳ ʪʦʢʩʠʯʝʩʢʦʡ ʧʳʣʠ (ʠʟʚʝʩʪʠ, ʩʦʜʳ, ʤʳʰʴʷʢʘ, ʢʘʨʙʠʜʘ 

ʢʘʣʴʮʠʷ) ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʢʦʞʫ ʚʳʟʳʚʘʶʪ ʭʠʤʠʯʝʩʢʠʝ ʨʘʟʜʨʘʞʝʥʠʷ ʠ ʜʘʞʝ 

ʦʞʦʛʠ [29]. 

ʅʘ ʫʯʘʩʪʢʝ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʪʨʘʚʝʨʩʳ ʧʨʠʤʝʥʷʝʤ 

ʦʙʱʝʦʙʤʝʥʥʫʶ ʧʨʠʪʦʯʥʦ-ʚʳʪʷʞʥʫʶ ʚʝʥʪʠʣʷʮʠʶ. 

ʂʘʞʜʦʝ ʨʘʙʦʯʝʝ ʤʝʩʪʦ ʪʘʢʞʝ ʦʙʦʨʫʜʫʝʪʩʷ ʚʳʪʷʞʥʳʤ ʦʪʩʦʩʦʤ-ʟʦʥʪʦʤ, 

ʦʪʢʨʳʪʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ, ʚʩʘʩʳʚʘʶʱʝʝ ʦʪʚʝʨʩʪʠʝ ʢʦʪʦʨʦʡ ʧʨʠʙʣʠʞʝʥʦ ʢ 

ʠʩʪʦʯʥʠʢʫ ʚʳʜʝʣʝʥʠʡ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʩʪʫʧʘʶʱʝʛʦ ʚʦʟʜʫʭʘ ʚ ʧʨʦʝʤʝ 

ʩʦʩʪʘʚʣʷʝʪ 0,3·3 ʤʝʪʨʦʚ ʚ ʩʝʢʫʥʜʫ [30]. 

ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʚʝʥʪʠʚʥʦʛʦ ʪʝʧʣʘ ʚʳʜʝʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʦʤ 

[31]: 

Lʤ = S ³Vʵʬ, ʤ
3³ʯ, (7.1) 

ʛʜʝ S ïʧʣʦʱʘʜʴ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʦʩʪʫʧʘʝʪ ʚʦʟʜʫʭ, ʤ2; 

Vʵʬ ï ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʭʘ ʚ ʧʨʦʝʤʝ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʵʬʬʝʢʪʠʚʥʦʝ 
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ʫʜʘʣʝʥʠʝ ʚʨʝʜʥʦʩʪʝʡ, ʩʦʛʣʘʩʥʦ ɻʆʉʊ 12.3.003-86 Vʵʬ = 0,2 ʤ ³ ʩï1. 

ʅʘʡʜʝʤ ʧʣʦʱʘʜʴ, ʯʝʨʝʟ ʢʦʪʦʨʫʶ ʧʦʩʪʫʧʘʝʪ ʚʦʟʜʫʭ ʧʦ ʬʦʨʤʫʣʝ: 

S=ɸ³ɺ³n, 

ʛʜʝ ɸ ʠ ɺ ï ʰʠʨʠʥʘ ʠ ʜʣʠʥʥʘ ʟʦʥʪʘ, ʨʘʩʯʝʪʳ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʠʟʚʝʜʝʤ 

ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʢʝ [32]; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʟʦʥʪʦʚ. 

ʆʧʨʝʜʝʣʠʤ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʪʝʧʣʘ, ʚʳʜʝʣʷʝʤʦʛʦ ʠʩʪʦʯʥʠʢʦʤ 

[32]: 

ʠ ʚ
=Q 1,5 t +t ,³  (7.2) 

ʛʜʝ tʠ ʠ tʚ ï ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠʩʪʦʯʥʠʢʘ ʠ ʚʦʟʜʫʭʘ, 
0ʉ. 

Q=1,5 350+15 = 28,7 ɺʪ.³  

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʢʨʦʤʢʠ ʟʦʥʪʘ ʜʦ ʠʩʪʦʯʥʠʢʘ ʪʝʧʣʦʚʳʜʝʣʝʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

H =1,5 F =1,5 1,62 1,68 = 2,47 ʤ.³ ³ ³  (7.3) 

ʅʘʡʜʝʤ ʨʘʟʤʝʨʳ ʚʳʪʷʞʥʦʛʦ ʟʦʥʪʘ: 

ɸ=ʘ+0,8³ʅ=1,62+0,8³2,47=3,6 ʤ, (7.4) 

ɺ=b+0,8³ʅ=1,68+0,8³2,47=3,66 ʤ, (7.5) 

S=3,6³3,66³2=26,35 ʤ2, 

Lʤ = 26,35 ³ 0,2 = 5,27 ʤ3Öʩ, 

ʀʟ ʨʘʩʯʝʪʘ ʚʠʜʥʦ, ʯʪʦ ʦʙʲʸʤ ʚʦʟʜʫʭʘ ʫʜʘʣʷʝʤʳʡ ʦʪ ʤʝʩʪʥʳʭ ʦʪʩʦʩʦʚ 

ʩʦʩʪʘʚʣʷʝʪ Lʤ = 18970 ʤ3³ʯ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʳʙʠʨʘʝʤ ʚʝʥʪʠʣʷʪʦʨ ʨʘʜʠʘʣʴʥʳʡ ɺʈ 

300-45-8 ʩ ʜʚʠʛʘʪʝʣʝʤ ɸʀʈ250ʄ8 37 ʢɺʪ 740 ʦʙ/ʤʠʥ. 

ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 7.1. 
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ʈʠʩʫʥʦʢ 7.1 ʂʠʥʝʤʘʪʠʯʝʩʢʘʷ ʩʭʝʤʘ ʚʝʥʪʠʣʷʮʠʠ 

ʈʘʩʩʯʠʪʘʝʤ ʜʠʘʤʝʪʨ ʚʦʟʜʫʭʦʚʦʜʦʚ. 

ʉʥʘʯʘʣʘ ʨʘʩʯʠʪʘʝʤ ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ: 

Lʤ1 = 18970 ³2/2= 18970 ʤ3³ʯ, 

ʆʧʨʝʜʝʣʠʤ ʜʠʘʤʪʨ ʚʦʟʜʫʭʦʚʦʜʘ ʧʦ ʬʦʨʤʫʣʝ [31]: 

1/ 2
1/ 2

= =
L 18970

D 1,13 1,13 = 348 ʤʤ,
0,2v

å õ
æ ö
ç ÷

³ ³
å õ
æ ö
ç ÷

 (7.6) 

2. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʰʫʤ. 

ʀʩʪʦʯʥʠʢʘʤʠ ʰʫʤʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʚʘʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʶʪʩʷ: 

- FastMig Pulse 450; 

- ʚʝʥʪʠʣʷʮʠʷ; 

- ʩʚʘʨʦʯʥʘʷ ʜʫʛʘ; 

- ʩʣʝʩʘʨʥʳʡ ʠʥʩʪʨʫʤʝʥʪ: ʤʦʣʦʪʦʢ (m = 2 ʢʛ) ɻʆʉʊ 2310-77, ʰʘʙʝʨ, 

ʤʘʰʠʥʢʘ ʨʫʯʥʘʷ ʰʣʠʬʦʚʘʣʴʥʘʷ ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʀʇ 2002 ɻʆʉʊ 12364-80, 

ʤʦʣʦʪʦʢ ʨʫʙʠʣʴʥʳʡ ʄʈ ï 22. 

ʐʫʤ ʚʦʟʥʠʢʘʝʪ ʪʘʢʞʝ ʧʨʠ ʢʘʥʪʦʚʢʝ ʠʟʜʝʣʠʷ ʩ ʧʦʤʦʱʴʶ ʧʦʜʲʝʤʥʦ ï 
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ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚ (ʢʨʘʥ ʤʦʩʪʦʚʦʡ ʠ ʢʨʘʥ - ʙʘʣʢʘ) ʠ ʧʨʠ ʧʦʜʛʦʥʢʝ ʜʝʪʘʣʝʡ 

ʧʦ ʤʝʩʪʫ ʩ ʧʦʤʦʱʴʶ ʢʫʚʘʣʜʳ ʠ ʤʦʣʦʪʢʘ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʟʚʫʢʘ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʫʨʦʚʥʠ ʟʚʫʢʘ ʥʘ 

ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʜʣʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʪʷʞʝʩʪʠ ʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 7.1 [33]. 

ʐʫʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ ʨʘʙʦʪʘʶʱʝʛʦ: ʦʩʣʘʙʣʷʝʪ ʚʥʠʤʘʥʠʝ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʬʠʟʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʝ, ʟʘʤʝʜʣʷʝʪ 

ʩʢʦʨʦʩʪʴ ʧʩʠʭʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʥʠʞʘʝʪʩʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʪʨʫʜʘ ʠ ʫʭʫʜʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ [33]. 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʦʨʴʙʝ ʩ ʰʫʤʦʤ. 

ɼʣʷ ʩʥʠʞʝʥʠʷ ʰʫʤʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʩʣʝʜʫʝʪ ʧʦʤʝʱʘʪʴ ʚ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʝ ʦʛʨʘʞʜʝʥʠʷ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʠʟ 

ʧʝʤʟʦʙʝʪʦʥʥʦʡ ʧʘʥʝʣʠ. ɺʝʥʪʠʣʷʮʠʦʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʣʝʜʫʝʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʥʘ 

ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʝ ʧʨʫʞʠʥʥʳʝ ʦʩʥʦʚʘʥʠʷ, ʘ ʚʝʥʪʠʣʷʪʦʨʳ ʩʣʝʜʫʝʪ 

ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚ ʦʪʜʝʣʴʥʳʝ ʟʚʫʢʦʠʟʦʣʠʨʫʶʱʠʝ ʧʦʤʝʱʝʥʠʷ. 

ʊʘʙʣʠʮʘ 7.1 ï ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʟʚʫʢʘ ʠ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʫʨʦʚʥʠ 

ʟʚʫʢʘ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ ʜʣʷ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʡ ʪʷʞʝʩʪʠ ʠ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʚ ʜɹɸ 

ʂʘʪʝʛʦʨʠʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʪʨʫʜʦʚʦʛʦ 

ʧʨʦʮʝʩʩʘ 

ʂʘʪʝʛʦʨʠʷ ʪʷʞʝʩʪʠ ʪʨʫʜʦʚʦʛʦ ʧʨʦʮʝʩʩʘ 

ʃʝʛʢʘʷ 

ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ 

ʉʨʝʜʥʷʷ 

ʬʠʟʠʯʝʩʢʘʷ 

ʥʘʛʨʫʟʢʘ 

ʪʷʞʝʣʳʡ 

ʪʨʫʜ 1 

ʩʪʝʧʝʥʠ 

ʪʷʞʝʣʳʡ 

ʪʨʫʜ 2 

ʩʪʝʧʝʥʠ 

ʪʷʞʝʣʳʡ 

ʪʨʫʜ 3 

ʩʪʝʧʝʥʠ 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʣʝʛʢʦʡ ʩʪʝʧʝʥʠ 

80 80 75 75 75 

ʅʘʧʨʷʞʝʥʥʦʩʪʴ 

ʩʨʝʜʥʝʡ 

ʩʪʝʧʝʥʠ 

70 70 65 65 65 

ʅʘʧʨʷʞʝʥʥʳʡ 

ʪʨʫʜ 1 ʩʪʝʧʝʥʠ 

60 60 - - - 

ʅʘʧʨʷʞʝʥʥʳʡ 

ʪʨʫʜ 2 ʩʪʝʧʝʥʠ 

50 50 - - - 
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ɼʣʷ ʟʘʱʠʪʳ ʦʨʛʘʥʦʚ ʩʣʫʭʘ ʦʪ ʰʫʤʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʦʪʠʚʦʰʫʤʦʚʳʝ ʥʘʫʰʥʠʢʠ ʧʦ ɻʆʉʊ ʈ 12.4.210-99. 

3. ʉʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʨʫʢʫ. 

ʇʨʠ ʩʚʘʨʢʝ ʚ ʦʩʥʦʚʥʦʤ ʠʤʝʝʪ ʤʝʩʪʦ ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʨʫʢʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʥʝʨʚʥʦ-ʤʳʰʝʯʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʧʣʝʯʝʚʦʛʦ ʧʦʷʩʘ. ʉʚʘʨʦʯʥʳʝ ʨʘʙʦʪʳ ʦʪʥʦʩʷʪʩʷ ʢ ʢʘʪʝʛʦʨʠʠ ʬʠʟʠʯʝʩʢʠʭ ʨʘʙʦʪ 

ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ ʩ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤʠ 172·293 ɼʞ/ʩ (150·250ʢʢʘʣ/ʯ) [29]. 

ʅʘʛʨʫʟʢʫ ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʜʝʨʞʘʪʴ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ 

ʚ ʨʫʢʘʭ ʛʦʨʝʣʢʫ ʩʚʘʨʦʯʥʫʶ (ʚʝʩʦʤ ʦʪ 3 ʜʦ 6 ʢʛ) ʧʨʠ ʧʨʦʚʝʜʝʥʠʝ ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ, 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʜʝʨʞʘʪʴ ʜʝʪʘʣʠ ʧʨʠ ʫʩʪʘʥʦʚʢʝ ʠ ʧʨʠʭʚʘʪʢʝ ʠ ʪ. ʧ. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʥʘʛʨʫʟʢʠ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʷʪʴ ʩʙʦʨʦʯʥʳʝ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ [34]. 

4. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ, ʚʠʜʠʤʦʝ ʠ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʚʘʨʦʯʥʦʡ 

ʜʫʛʠ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ ʠ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʨʘʙʦʯʠʝ, ʥʘʭʦʜʷʩʴ ʚʙʣʠʟʠ 

ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʠʣʠ ʥʘʛʨʝʪʦʛʦ ʤʝʪʘʣʣʘ, ʛʦʨʷʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʧʣʦʪʳ, ʠʟʣʫʯʘʝʤʦʡ ʵʪʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ɻʦʨʝʥʠʝ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʣʫʯʝʥʠʝʤ ʚʠʜʠʤʳʭ ʦʩʣʝʧʠʪʝʣʴʥʦ ʷʨʢʠʭ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʠ 

ʥʝʚʠʜʠʤʳʭ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ. ɺʠʜʠʤʳʝ ʣʫʯʠ 

ʦʩʣʝʧʣʷʶʪ, ʪʘʢ ʢʘʢ ʷʨʢʦʩʪʴ ʠʭ ʧʨʝʚʳʰʘʝʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʧʝʨʝʥʦʩʠʤʫʶ ʜʦʟʫ. 

ʂʦʨʦʪʢʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫʯʠ ʜʘʞʝ ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʛʫʪ 

ʚʳʟʚʘʪʴ ʵʣʝʢʪʨʦʦʬʪʘʣʴʤʠʶ. ʀʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʣʘʜʘʶʪ 

ʪʝʧʣʦʚʳʤ ʵʬʬʝʢʪʦʤ, ʠʭ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʜʫʛʠ. 

5. ɺʠʙʨʘʮʠʷ. 

ɺʠʙʨʘʮʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʭʘʥʠʯʝʩʢʦʝ ʢʦʣʝʙʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ, 

ʧʨʦʩʪʝʡʰʠʤ ʚʠʜʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʛʘʨʤʦʥʠʯʝʩʢʦʝ (ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ) 

ʢʦʣʝʙʘʥʠʝ. 

ʇʦ ʩʧʦʩʦʙʫ ʧʝʨʝʜʘʯʠ ʧʨʠʥʷʪʦ ʨʘʟʣʠʯʘʪʴ ʚʠʙʨʘʮʠʶ ʣʦʢʘʣʴʥʫʶ, 

ʧʝʨʝʜʘʚʘʝʤʫʶ ʯʝʨʝʟ ʨʫʢʠ (ʧʨʠ ʨʘʙʦʪʝ ʩ ʨʫʯʥʳʤʠ ʤʘʰʠʥʘʤʠ, ʦʨʛʘʥʘʤʠ 
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ʫʧʨʘʚʣʝʥʠʷ), ʠ ʦʙʱʫʶ ʧʝʨʝʜʘʚʘʝʤʫʶ ʯʝʨʝʟ ʦʧʦʨʥʳʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠʣʠ ʩʪʦʷʱʝʛʦ 

ʯʝʣʦʚʝʢʘ. 

ʄʝʩʪʥʘʷ ʚʠʙʨʘʮʠʷ. 

ʇʦ ʠʩʪʦʯʥʠʢʫ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʣʦʢʘʣʴʥʳʝ ʚʠʙʨʘʮʠʠ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 

ʧʝʨʝʜʘʶʱʠʝʩʷ ʦʪ: 

- ʨʫʯʥʳʭ ʤʘʰʠʥ ʩ ʜʚʠʛʘʪʝʣʷʤʠ (ʠʣʠ ʨʫʯʥʦʛʦ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ), ʦʨʛʘʥʦʚ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʘʰʠʥʘʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ; 

- ʨʫʯʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʝʟ ʜʚʠʛʘʪʝʣʝʡ (ʥʘʧʨʠʤʝʨ, ʨʠʭʪʦʚʦʯʥʳʝ 

ʤʦʣʦʪʢʠ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ) ʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ. 

ɺʠʙʨʘʮʠʶ ʩʦʟʜʘʶʪ ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʰʣʠʬʤʘʰʠʥʢʠ. 

7.3.1 ʆʙʝʩʧʝʯʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʦʩʚʝʱʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ 

ɼʣʷ ʦʩʚʝʱʝʥʠʷ ʠʩʧʦʣʴʟʫʝʤ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʣʘʤʧʳ, ʠʤʝʶʱʠʝ 

ʚʳʩʦʢʫʶ ʩʚʝʪʦʦʪʜʘʯʫ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʩʨʦʢ ʩʣʫʞʙʳ, ʩʧʝʢʪʨ ʠʟʣʫʯʝʥʠʷ 

ʣʶʤʠʥʝʩʮʝʥʪʥʳʭ ʣʘʤʧ ʙʣʠʟʦʢ ʢ ʩʧʝʢʪʨʫ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʚʝʪʘ. ʃʘʤʧʳ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚ ʩʚʝʪʠʣʴʥʠʢ, ʦʩʚʝʪʠʪʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʢʨʝʧʣʝʥʠʝ ʣʘʤʧʳ, ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʢ ʥʝʡ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, 

ʧʨʝʜʦʭʨʘʥʝʥʠʷ ʝʸ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʧʦʚʨʝʞʜʝʥʠʷ. ʇʦʜʚʝʩʢʘ 

ʩʚʝʪʠʣʴʥʠʢʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʞʸʩʪʢʦʡ. 

ʉʠʩʪʝʤʘ ʦʙʱʝʛʦ ʦʩʚʝʱʝʥʠʷ ʩʙʦʨʦʯʥʦ-ʩʚʘʨʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʣʞʥʘ 

ʩʦʩʪʦʷʪʴ ʠʟ 8 ʩʚʝʪʠʣʴʥʠʢʦʚ ʪʠʧʘ ʉ 3-4 ʩ ʨʪʫʪʥʤrʠ ʣʘʤʧʘʤʠ ɼʈʃ ʤʦʱʥʦʩʪʴʶ 250 

ɺʪ, ʧʦʩʪʨʦʝʥʥʳʭ ʚ 2 ʨʷʜʘ ʧʦ 4 ʩʚʝʪʠʣʴʥʠʢʘ. 
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7.4 ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʧʨʦʠʟʚʝʜʸʥʥʦʡ ʩʨʝʜʳ 

1. ʋʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ, ʚʠʜʠʤʦʝ ʠ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʚʘʨʦʯʥʦʡ 

ʜʫʛʠ, ʘ ʪʘʢʞʝ ʠʥʬʨʘʢʨʘʩʥʦʝ ʠʟʣʫʯʝʥʠʝ ʩʚʘʨʦʯʥʦʡ ʚʘʥʥʳ ʠ ʩʚʘʨʠʚʘʝʤʦʛʦ ʤʝʪʘʣʣʘ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʝ ʨʘʙʦʯʠʝ, ʥʘʭʦʜʷʩʴ ʚʙʣʠʟʠ 

ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʠʣʠ ʥʘʛʨʝʪʦʛʦ ʤʝʪʘʣʣʘ, ʛʦʨʷʯʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʪʝʧʣʦʪʳ, ʠʟʣʫʯʘʝʤʦʡ ʵʪʠʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. ʃʫʯʠʩʪʳʡ ʧʦʪʦʢ 

ʪʝʧʣʦʪʳ, ʢʨʦʤʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʨʘʙʦʯʠʭ, ʥʘʛʨʝʚʘʝʪ ʧʦʣ, 

ʩʪʝʥʳ, ʦʙʦʨʫʜʦʚʘʥʠʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʷ 

ʧʦʚʳʰʘʝʪʩʷ, ʯʪʦ ʫʭʫʜʰʘʝʪ ʫʩʣʦʚʠʷ ʨʘʙʦʪʳ. 

ɻʦʨʝʥʠʝ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʠʟʣʫʯʝʥʠʝʤ ʚʠʜʠʤʳʭ 

ʦʩʣʝʧʠʪʝʣʴʥʦ ʷʨʢʠʭ ʩʚʝʪʦʚʳʭ ʣʫʯʝʡ ʠ ʥʝʚʠʜʠʤʳʭ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʠ 

ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ. ɺʠʜʠʤʳʝ ʣʫʯʠ ʦʩʣʝʧʣʷʶʪ, ʪʘʢ ʢʘʢ ʷʨʢʦʩʪʴ ʠʭ ʧʨʝʚʳʰʘʝʪ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʫʶ ʧʝʨʝʥʦʩʠʤʫʶ ʜʦʟʫ. ʂʦʨʦʪʢʠʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʝ ʣʫʯʠ ʜʘʞʝ 

ʧʨʠ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʵʣʝʢʪʨʦʦʬʪʘʣʴʤʠʶ. 

ʀʥʬʨʘʢʨʘʩʥʳʝ ʣʫʯʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʙʣʘʜʘʶʪ ʪʝʧʣʦʚʳʤ ʵʬʬʝʢʪʦʤ, ʠʭ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʟʘʚʠʩʠʪ ʦʪ ʤʦʱʥʦʩʪʠ ʜʫʛʠ. 

ʊʝʧʣʦʚʘʷ ʨʘʜʠʘʮʠʷ  ʥʘ   ʨʘʙʦʯʝʤ  ʤʝʩʪʝ  ʤʦʞʝʪ  ʚ  ʮʝʣʦʤ  ʩʦʩʪʘʚʣʷʪʴ   0,5-

6 ʢʘʣ/ʩʤ2³ʤʠʥ [35]. 

2. ɿʘʱʠʪʘ ʦʪ ʩʚʘʨʦʯʥʳʭ ʠʟʣʫʯʝʥʠʡ. 

ɼʣʷ ʟʘʱʠʪʳ ʛʣʘʟ ʠ ʣʠʮʘ ʩʚʘʨʱʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʱʠʪʢʠ ʠ 

ʤʘʩʢʠ. ɼʣʷ ʟʘʱʠʪʳ ʛʣʘʟ ʦʪ ʦʩʣʝʧʣʷʶʱʝʡ ʚʠʜʠʤʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʠʟʣʫʯʝʥʠʷ, 

ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʭ ʠ ʠʥʬʨʘʢʨʘʩʥʳʭ ʣʫʯʝʡ ʚ ʦʯʢʘʭ ʠ ʤʘʩʢʘʭ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ 

ʟʘʱʠʪʥʳʝ ʩʚʝʪʦʬʠʣʴʪʨʳ. ʄʘʨʢʘ ʩʚʝʪʦʬʠʣʴʪʨʘ ʚʳʙʠʨʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʠʣʳ ʩʚʘʨʦʯʥʦʛʦ ʪʦʢʘ. ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʠʤʝʥʠʤ ʩʪʝʢʣʘ ʩʝʨʠʠ ʕ3 (200-400 ɸ). 

ʄʘʩʢʘ ʠʟ ʬʠʙʨʳ ʟʘʱʠʱʘʝʪ ʣʠʮʦ, ʰʝʶ ʦʪ ʙʨʳʟʛ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ ʠ 

ʚʨʝʜʥʳʭ ʠʟʣʫʯʝʥʠʡ ʩʚʘʨʦʯʥʦʡ ʜʫʛʠ. 



 

90 

 

ʉʧʝʮʦʜʝʞʜʘ ʧʦ ɻʆʉʊ 12.4.250-2013 ï ʢʦʩʪʶʤ ʠ ʙʨʶʢʠ, ʘ ʪʘʢʞʝ ʨʫʢʘʚʠʮʳ, 

ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʠʟ ʙʨʝʟʝʥʪʘ ʠ ʩʣʫʞʘʪ ʜʣʷ ʟʘʱʠʪʳ ʪʝʣʘ ʠ ʨʫʢ ʦʪ ʙʨʳʟʛ ʩʚʘʨʢʠ, ʠ 

ʪʝʧʣʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ. 

ɼʣʷ ʟʘʱʠʪʳ ʥʦʛ ʩʚʘʨʱʠʢʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʧʝʮʠʘʣʴʥʳʝ ʙʦʪʠʥʢʠ, 

ʠʩʢʣʶʯʘʶʱʠʝ ʧʦʧʘʜʘʥʠʝ ʠʩʢʨ ʠ ʢʘʧʝʣʴ ʨʘʩʧʣʘʚʣʝʥʥʦʛʦ ʤʝʪʘʣʣʘ. ʇʝʨʝʯʝʥʴ 

ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ 

ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 7.2. 

ɼʣʷ ʟʘʱʠʪʳ ʨʫʢ ʦʪ ʙʨʳʟʛ ʠ ʣʫʯʠʩʪʦʡ ʵʥʝʨʛʠʠ ʧʨʠʤʝʥʷʶʪ ʙʨʝʟʝʥʪʦʚʳʝ 

ʨʫʢʘʚʠʮʳ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʟʘʪʝʢʘʥʠʷ ʨʘʩʢʘʣʝʥʥʳʭ ʙʨʳʟʛ ʢʦʩʪʶʤʳ ʜʦʣʞʥʳ ʠʤʝʪʴ 

ʛʣʘʜʢʠʡ ʧʦʢʨʦʡ, ʘ ʙʨʶʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʦʩʠʪʴ ʥʘʚʳʧʫʩʢ. 

ɼʣʷ ʟʘʱʠʪʳ ʦʢʨʫʞʘʶʱʠʭ ʨʘʙʦʯʠʭ ʧʨʠʤʝʥʷʶʪʩʷ ʰʠʨʤʳ. 

ʊʘʙʣʠʮʘ 7.2 ï ʉʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ 

ʫʯʘʩʪʢʝ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʨʝʜʩʪʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ɼʦʢʫʤʝʥʪ, 

ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʡ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ 

ʂʦʩʪʶʤ ʙʨʝʟʝʥʪʦʚʳʡ ʜʣʷ ʩʚʘʨʱʠʢʘ ʊʋ 17-08-327-91 

ɹʦʪʠʥʢʠ ʢʦʞʘʥʳʝ ɻʆʉʊ 27507-90 

ʈʫʢʘʚʠʮʳ ʙʨʝʟʝʥʪʦʚʳʝ (ʢʨʘʛʠ) ɻʆʉʊ 12.4.010-75 

ʇʝʨʯʘʪʢʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʊʋ 38-106359-79 

ʑʠʪʦʢ ʟʘʱʠʪʥʳʡ ʜʣʷ ʵ/ʩʚʘʨʱʠʢʘ ʅʅ-ʇʉ 70241 ɻʆʉʊ 12.4.035-78 

ʂʫʨʪʢʘ ʭ/ʙ ʥʘ ʫʪʝʧʣʷʶʱʝʡ ʧʨʦʢʣʘʜʢʝ ɻʆʉʊ 29.335-92 
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3. ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. 

ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʣʠʯʥʦʝ ʩʚʘʨʦʯʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. ɽʛʦ 

ʨʘʙʦʪʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠ ʧʦʜʢʣʶʯʝʥʠʠ ʢ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ 

ʥʘʧʨʷʞʝʥʠʝʤ 380 ɺ. 

ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʦʙʦʨʫʜʦʚʘʥʠʶ 

ʧʨʝʜʫʩʤʦʪʨʝʥʳ ɻʆʉʊ 12.2.003-81. ɺ ʥʠʭ ʦʧʨʝʜʝʣʝʥʳ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʩʥʦʚʥʳʤ 

ʵʣʝʤʝʥʪʘʤ ʢʦʥʩʪʨʫʢʮʠʡ, ʦʨʛʘʥʘʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʨʝʜʩʪʚʘʤ ʟʘʱʠʪʳ, ʚʭʦʜʷʱʠʤ ʚ 

ʢʦʥʩʪʨʫʢʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʣʶʙʦʛʦ ʚʠʜʘ ʠ ʥʘʟʥʘʯʝʥʠʷ. 

4. ʕʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʅʘ ʫʯʘʩʪʢʝ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʧʨʠʤʝʥʷʶʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʟʘʟʝʤʣʠʪʝʣʠ ï 

ʚʝʨʪʠʢʘʣʴʥʦ ʟʘʙʠʪʳʝ ʩʪʘʣʴʥʳʝ ʪʨʫʙʳ (4 ʰʪ.) ʜʣʠʥʦʡ 2,5 ʤ. ʠ ʜʠʘʤʝʪʨʦʤ 40 ʤʤ. 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʟʘʟʝʤʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʙʦʣʝʝ 4 ʆʤ. 

ʅʘ ʫʯʘʩʪʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʥʪʫʨʥʦʝ ʟʘʟʝʤʣʝʥʠʝ ï ʧʦ ʧʝʨʠʤʝʪʨʫ ʧʣʦʱʘʜʠ 

ʨʘʟʤʝʱʘʶʪ ʦʮʝʥʦʯʥʳʝ ʟʘʟʝʤʣʠʪʝʣʠ. 

ɼʣʷ ʩʚʷʟʠ ʚʝʨʪʠʢʘʣʴʥʳʭ ʟʘʟʝʤʣʠʪʝʣʝʡ ʠʩʧʦʣʴʟʫʶʪ ʧʦʣʦʩʦʚʫʶ ʩʪʘʣʴ 

ʩʝʯʝʥʠʝʤ 4ʭ12 ʤʠʣʣʠʤʝʪʨʦʚ. 

7.4.1 ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ʦʪ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ 

ɼʣʷ ʟʘʱʠʪʳ ʪʝʣʘ ʧʨʠʤʝʥʷʶʪʩʷ ʦʛʥʝʩʪʦʡʢʘʷ ʩʧʝʮʦʜʝʞʜʘ (ʢʦʩʪʶʤʳ 

ʙʨʝʟʝʥʪʦʚʳʝ ʠʣʠ ʭʣʦʧʯʘʪʦʙʫʤʘʞʥʳʝ ʩ ʦʛʥʝʩʪʦʡʢʦʡ ʧʨʦʧʠʪʢʦʡ). 

ɿʘʱʠʪʘ ʦʪ ʜʚʠʞʫʱʠʭʩʷ ʤʝʭʘʥʠʟʤʦʚ. 

ɼʣʷ ʟʘʱʠʪʳ ʨʘʙʦʪʘʶʱʠʭ ʦʪ ʜʚʠʞʫʱʠʭʩʷ ʤʝʭʘʥʠʟʤʦʚ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʩʣʝʜʫʶʱʝʝ: 

- ʧʨʦʭʦʜʳ: ʤʝʞʜʫ ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʜʚʠʞʫʱʠʤʠʩʷ ʤʝʭʘʥʠʟʤʘʤʠ ʠ 

ʧʝʨʝʤʝʱʘʝʤʳʤʠ ʜʝʪʘʣʷʤʠ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʧʦʩʪʘʤʠ ï ʥʝ ʤʝʥʝʝ 1 ʤ; ʤʝʞʜʫ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤʠ ʩʚʘʨʦʯʥʳʤʠ ʧʦʩʪʘʤʠ ï ʥʝ ʤʝʥʝʝ 2 ʤ.; 

- ʩʚʦʙʦʜʥʘʷ ʧʣʦʱʘʜʴ ʥʘ ʦʜʠʥ ʩʚʘʨʦʯʥʳʡ ʧʦʩʪ ï ʥʝ ʤʝʥʝʝ 3 ʤ.; 
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- ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʦʜʲʸʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʦʛʨʘʞʜʝʥʠʝ ʚʩʝʭ 

ʜʚʠʞʫʱʠʭʩʷ ʠ ʚʨʘʱʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʤʝʭʘʥʠʟʤʦʚ; 

- ʧʨʘʚʠʣʴʥʘʷ ʬʠʢʩʘʮʠʷ ʪʨʘʚʝʨʩʳ ʥʘ ʧʨʠʩʧʦʩʦʙʣʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʢʦʥʪʨʦʣʴ 

ʟʘ ʧʨʘʚʠʣʴʥʦʩʪʴʶ ʩʪʨʦʧʦʚʢʠ; 

- ʢʦʥʪʨʦʣʴ ʟʘ ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʴʶ ʘʪʪʝʩʪʘʮʠʠ ʦʩʥʘʩʪʢʠ, ʛʨʫʟʦʧʦʜʲʝʤʥʳʭ 

ʩʨʝʜʩʪʚ ʠ ʩʪʨʦʧʦʚ. 
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7.5 ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

1. ɿʘʱʠʪʘ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʛʝʥʝʨʘʣʴʥʳʭ 

ʧʣʘʥʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʫʢʘʟʘʥʳ ʫʯʘʩʪʢʠ ʨʘʩʩʝʣʝʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ 

ʢʦʤʧʦʥʝʥʪʘ, ʘ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ. ɺʝʩʴ ʢʦʤʧʣʝʢʩ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ, 

ʟʘʩʪʨʦʡʢʠ ʠ ʪ. ʜ. ʥʝʦʙʭʦʜʠʤ, ʯʪʦʙʳ ʛʦʨʦʜʩʢʠʝ ʠ ʩʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʙʳʣʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʦʙʥʳʤʠ, ʛʨʘʤʦʪʥʦ ʨʘʩʧʣʘʥʠʨʦʚʘʥʥʳʤʠ, ʦʪʚʝʯʘʶʱʠʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʤʝʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʚʠʚʘʪʴ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʉʅʠʇ 2.07.01-89:2 ʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ 

çʩʝʣʠʪʝʙʥʘʷ ʟʦʥʘè, ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʘʚʠʣʘ, ʪʨʝʙʦʚʘʥʠʷ, ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʜʝʡʩʪʚʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʛʦʨʦʜʩʢʠʭ ʠ ʩʝʣʴʩʢʠʭ ʧʦʩʝʣʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪʩʷ ʜʘʥʥʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ [36]. 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʦʙʲʝʢʪʳ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʣʠʪʝʙʥʦʡ ʟʦʥʳ, 

ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʪʨʘ, ʢʦʪʦʨʦʝ ʥʘʠʙʦʣʝʝ ʚʝʨʦʷʪʥʦ ʚ ʵʪʦʡ ʤʝʩʪʥʦʩʪʠ. ʊʘʢ ʞʝ 

ʩʝʣʠʪʝʙʥʘʷ ʟʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʛʦʨʦʞʝʥʘ ʦʪ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʟʝʣʝʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ. 

2. ʆʭʨʘʥʘ ʚʦʟʜʫʰʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

ɼʣʷ ʦʯʠʩʪʢʠ ʚʳʙʨʦʩʦʚ ʚ ʘʪʤʦʩʬʝʨʫ, ʧʨʦʠʟʚʦʜʷʱʠʭʩʷ ʥʘ ʫʯʘʩʪʢʝ ʩʙʦʨʢʠ ʠ 

ʩʚʘʨʢʠ, ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʠʟʚʦʜʠʪʴ ʫʣʘʚʣʠʚʘʥʠʝ ʘʵʨʦʟʦʣʝʡ ʠ ʛʘʟʦʦʙʨʘʟʥʳʭ 

ʧʨʠʤʝʩʝʡ ʠʟ ʟʘʛʨʷʟʥʸʥʥʦʛʦ ʚʦʟʜʫʭʘ. ʋʩʪʘʥʦʚʢʘ ʜʣʷ ʫʣʘʚʣʠʚʘʥʠʷ ʘʵʨʦʟʦʣʝʡ ʠ 

ʧʳʣʠ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʚ ʩʠʩʪʝʤʝ ʚʝʥʪʠʣʷʮʠʠ. ɼʣʷ ʵʪʦʛʦ ʥʘ ʫʯʘʩʪʢʝ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ 

ʪʨʘʚʝʨʩʳ ʌʖʈɸ.0ʄʂʖ.4ʋ.168.00.000 ʉɹ ʠʩʧʦʣʴʟʫʶʪ ʤʘʩʣʷʥʳʝ ʬʠʣʴʪʨʳ ʜʣʷ 

ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʦʪ ʧʳʣʠ ʧʦ ɻʆʉʊ ʈ 51251-99. ʇʳʣʴ, ʧʨʦʭʦʜʷ ʯʝʨʝʟ ʣʘʙʠʨʠʥʪ 

ʦʪʚʝʨʩʪʠʡ (ʚʤʝʩʪʝ ʩ ʚʦʟʜʫʭʦʤ), ʦʙʨʘʟʫʝʤʳʭ ʢʦʣʴʮʘʤʠ ʠʣʠ ʩʝʪʢʘʤʠ, 

ʟʘʜʝʨʞʠʚʘʝʪʩʷ ʥʘ ʠʭ ʩʤʦʯʝʥʥʦʡ ʤʘʩʣʷʥʳʤ ʨʘʩʪʚʦʨʦʤ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦ ʤʝʨʝ 
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ʟʘʛʨʷʟʥʝʥʠʷ ʬʠʣʴʪʨʘ ʢʦʣʴʮʘ ʠ ʩʝʪʢʠ ʧʨʦʤʳʚʘʶʪ ʚ ʩʦʜʦʚʦʤ ʨʘʩʪʚʦʨʝ, ʘ ʟʘʪʝʤ 

ʧʦʢʨʳʚʘʶʪ ʤʘʩʣʷʥʦʡ ʧʣʸʥʢʦʡ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʬʠʣʴʪʨʦʚ ʜʘʥʥʦʛʦ ʪʠʧʘ 

ʩʦʩʪʘʚʣʷʝʪ 95-98 ʧʨʦʮʝʥʪʦʚ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʠʤʝʩʝʡ ʚ ʘʪʤʦʩʬʝʨʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 30 ʧʨʦʮʝʥʪʦʚ 

ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʜʣʷ ʨʘʙʦʯʝʡ ʟʦʥʳ [36]. 

3. ʆʭʨʘʥʘ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʆʭʨʘʥʘ ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʯʠʩʪʢʝ ʩʪʦʢʦʚ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʜʣʷ ʵʪʦʛʦ ʧʨʠʤʝʥʷʶʪ ʤʝʭʘʥʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, 

ʭʠʤʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘ ʪʘʢʞʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ. ɺʳʙʦʨ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ ʟʘʚʠʩʠʪ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʟʚʝʰʝʥʥʦʛʦ ʚʝʱʝʩʪʚʘ, ʩʪʝʧʝʥʠ 

ʜʠʩʧʝʨʩʥʦʩʪʠ ʝʛʦ ʯʘʩʪʠʮ ʠ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʢ ʦʯʠʱʝʥʥʦʡ ʚʦʜʝ. 

4. ʆʭʨʘʥʘ ʧʦʯʚ ʠ ʫʪʠʣʠʟʘʮʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ. 

ʅʘ ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʫʯʘʩʪʢʝ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʧʨʝʜʫʩʤʦʪʨʝʥʳ 

ʝʤʢʦʩʪʠ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʦʪʭʦʜʦʚ (ʦʙʨʝʟʢʠ ʩʚʘʨʦʯʥʦʡ 

ʧʨʦʚʦʣʦʢʠ, ʙʨʘʢʦʚʘʥʥʳʝ ʠʟʜʝʣʠʷ), ʘ ʪʘʢʞʝ ʝʤʢʦʩʪʠ ʜʣʷ ʤʫʩʦʨʘ. ɺʩʝ 

ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʦʪʭʦʜʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʮʝʭ, ʛʜʝ ʦʥʠ 

ʧʝʨʝʨʘʙʘʪʳʚʘʶʪʩʷ, ʘ ʚʝʩʴ ʤʫʩʦʨ ʚʳʚʦʟʠʪʩʷ ʟʘ ʪʝʨʨʠʪʦʨʠʶ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʩʧʝʮʠʘʣʴʥʦ ʦʪʚʝʜʝʥʥʳʝ ʤʝʩʪʘ ʠ ʫʥʠʯʪʦʞʘʝʪʩʷ [36]. 

7.6 ɿʘʱʠʪʘ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʅʘ ʫʯʘʩʪʢʝ ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʦʞʘʨʘ. ʇʦʵʪʦʤʫ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

ʫʯʘʩʪʦʢ ʦʙʦʨʫʜʦʚʘʥ ʩʧʝʮʠʘʣʴʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʞʘʨʦʪʫʰʝʥʠʷ: 

- ʧʦʞʘʨʥʳʤʠ ʚʦʜʦʧʨʦʚʦʜʥʳʤʠ ʢʨʘʥʘʤʠ (ʥʝʣʴʟʷ ʪʫʰʠʪʴ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ, ʢʘʨʙʠʜʘ ʢʘʣʴʮʠʷ ʠ ʪ.ʜ.) ï 2 ʰʪ.; 

- ʦʛʥʝʪʫʰʠʪʝʣʴ ʆʍʇ-10 (ʜʣʷ ʪʫʰʝʥʠʷ ʥʘʯʠʥʘʶʱʝʛʦʩʷ ʧʦʞʘʨʘ 

ʪʚʸʨʜʳʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʭʩʷ ʠ ʛʦʨʶʯʠʭ ʞʠʜʢʦʩʪʝʡ) ï 
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2 ʰʪ.; 

- ʦʛʥʝʪʫʰʠʪʝʣʴ ʫʛʣʝʢʠʩʣʦʪʥʳʡ ʆʋ-5 (ʜʣʷ ʪʫʰʝʥʠʷ ʛʦʨʶʯʠʭ 

ʞʠʜʢʦʩʪʝʡ, ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʠ ʪ.ʜ.) ï 2 ʰʪ.; 

- ʷʱʠʢ ʩ ʩʫʭʠʤ ʠ ʯʠʩʪʳʤ ʧʝʩʢʦʤ (ʜʣʷ ʪʫʰʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ 

ʚʦʟʛʦʨʘʥʠʷ). 

7.7 ʇʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʇʨʦʝʢʪ ʚʳʪʷʞʥʦʡ ʚʝʥʪʠʣʷʮʠʠ. 

ʅʘ ʫʯʘʩʪʢʝ ʩʙʦʨʢʠ ʠ ʩʚʘʨʢʠ ʧʨʠʤʝʥʷʝʤ ʦʙʱʝʦʙʤʝʥʥʫʶ ʧʨʠʪʦʯʥʦ-

ʚʳʪʷʞʥʫʶ ʚʝʥʪʠʣʷʮʠʶ. 

ɺʝʥʪʠʣʷʮʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʫʜʘʣʝʥʠʝʤ ʟʘʛʨʷʟʥʝʥʥʦʛʦ ʠʣʠ ʥʘʛʨʝʪʦʛʦ ʚʦʟʜʫʭʘ 

ʠʟ ʧʦʤʝʱʝʥʠʷ ʠ ʧʦʜʘʯʝʡ ʚ ʥʝʛʦ ʩʚʝʞʝʛʦ ʚʦʟʜʫʭʘ. 

ɺ ʭʦʣʦʜʥʳʡ ʠ ʧʝʨʝʭʦʜʥʳʡ ʧʝʨʠʦʜʳ ʛʦʜʘ, ʧʨʠ ʢʘʪʝʛʦʨʠʠ ʨʘʙʦʪ IIʙ ï 

ʨʘʙʦʪʳ ʩʨʝʜʥʝʡ ʪʷʞʝʩʪʠ, ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʣʝʜʫʶʱʠʝ: ʪʝʤʧʝʨʘʪʫʨʘ ʦʪ 

ʧʣʶʩ 17 ʜʦ ʤʠʥʫʩ 19ʦʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʣʘʞʥʦʩʪʴ 60·40 %; ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ 

ʚʦʟʜʫʭʘ 0,3 ʤ/ʩ. ɺ ʪʸʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ: ʪʝʤʧʝʨʘʪʫʨʘ 20·22ʦ ʉ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʣʘʞʥʦʩʪʴ 60·40 %; ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʚʦʟʜʫʭʘ 0,4 ʤ/ʩ. 

ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʤʝʥʷʝʪʩʷ ʮʝʥʪʨʘʣʴʥʦʝ 

ʦʪʦʧʣʝʥʠʝ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʡ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʚ ʮʝʣʷʭ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʟʛʦʪʘʚʣʠʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʩʥʠʞʝʥʠʷ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʘʥ 

ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʳʡ ʫʯʘʩʪʦʢ ʩʙʦʨʢʠ ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ. 

ɼʣʷ ʩʙʦʨʢʠ-ʩʚʘʨʢʠ ʪʨʘʚʝʨʩʳ ʧʨʠʤʝʥʝʥʦ ʩʪʘʮʠʦʥʘʨʥʦʝ ʩʙʦʨʦʯʥʦ ï ʥʘ 

ʢʦʪʦʨʦʤ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʜʝʪʘʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʥʝʚʤʦʧʨʠʞʠʤʳ ʠ ʫʧʦʨʳ, 

ʨʘʟʨʘʙʦʪʘʥ ʪʝʭʥʦʣʦʛʠʯʝʩʫʢʠʡ ʧʨʦʮʝʩʩ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ 

ʩʚʘʨʢʠ, ʩʚʘʨʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʠʟʚʝʜʸʥ ʨʘʩʯʸʪ ʵʣʝʤʝʥʪʦʚ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʭʨʘʥʝ 

ʪʨʫʜʘ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. ʇʦʩʯʠʪʘʥʘ ʵʢʦʥʦʤʠʯʝʩʢʘ ̫

ʩʦʩʪʦʚʣʷʶʱʘʷ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɻʦʜʦʚʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʧʨʦʛʨʘʤʤʘ ʩʦʩʪʘʚʣʷʝʪ 500 ʠʟʜʝʣʠʡ. 

ʇʣʦʱʘʜʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʛʦ ʫʯʘʩʪʢʘ ï 57,436 ʤ2; 

ʉʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ï 71,71 %; 

ʂʦʣʠʯʝʩʪʚʦ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʪʨʘʪ ï 25424765,56 ʨʫʙ./ʠʟʜ.Ŀʛʦʜ. 
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