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ɸʥʘʤʝʛʘʪʦʨʳÈ ʠ ɸʥʘʢʣʘʨʠʜʳÈ  
    ɻ ʢʦʥʦʤʠʷ ʪʦʧʣʠʚʘ ʚ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 
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2 

 

ɸʅɸʄɽɻɸʊʆʈʓÈ (ɸʅɸʂʃɸʈʀɼʓÈ)* ï ʷʚʣʷʶʪʩʷ ʩʝʤʝʡʩʪʚʦʤ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʤʦʜʠʬʠʢʘʮʠʠ ʦʙʳʯʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʧʣʠʚ (ʪʘʢʠʭ, ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, 

ʤʘʟʫʪ ʠ ʫʛʦʣʴ) ʠ ʪʦʧʣʠʚ ʜʣʷ ʘʚʪʦʤʦʙʠʣʝʡ (ʜʠʟʝʣʴ, ʙʝʥʟʠʥ ).    

 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʩʛʦʨʘʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʩʣʝ ʵʪʦʡ ʤʦʜʠʬʠʢʘʮʠʠ ʧʦʪʨʝʙʣʝʥʠʝ 

ʩʪʘʥʜʘʨʪʥʳʭ ʪʦʧʣʠʚ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʛʘʟʦʚ ʫʥʦʩʘ ʩʦʢʨʘʱʘʶʪʩʷ. 

 

ɼʦʙʘʚʣʷʶʪʩʷ ʚ  ʞʠʜʢʠʝ ʪʦʧʣʠʚʘ ï ʧʨʷʤʦ ʚ ʸʤʢʦʩʪʠ ʜʣʷ ʭʨʘʥʝʥʠʷ ʠʣʠ ʨʘʩʭʦʜʥʳʝ ʙʘʢʠ. ʆʙʲʸʤʥʘʷ 

ʤʦʜʠʬʠʢʘʮʠʷ, ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʳʣʠʪʴ ʝʛʦ ʚ ʙʦʣʝʝ ʤʝʣʢʦʡ ʜʠʩʧʝʨʩʠʠ, ʫʚʝʣʠʯʠʚʘʷ ʩʢʦʨʦʩʪʴ 

ʠ ʢʘʯʝʩʪʚʦ ʧʨʦʮʝʩʩʘ ʛʦʨʝʥʠʷ. ɹʦʣʝʝ ʪʦʛʦ, ʵʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʸʤʢʦʩʪʝʡ ʭʨʘʥʝʥʠʷ ʠ ʘʙʩʦʨʙʠʨʦʚʘʪʴ ʚʦʜʥʦʝ çʟʝʨʢʘʣʦè ʩ ʧʦʚʝʨʭʥʦʩʪʠ. 

 

ɺ ʛʘʟ ʠ ʫʛʦʣʴ ð ʚ ʩʠʩʪʝʤʫ ʧʦʜʘʯʠ ʧʝʨʚʠʯʥʦʛʦ (ʚʪʦʨʠʯʥʦʛʦ) ʚʦʟʜʫʭʘ  ʛʦʨʝʣʢʠ, ʯʪʦ ʠʟʙʘʚʣʷʝʪ ʦʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʟʤʝʥʷʪʴ ʩʫʱʝʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

 

ʇʨʠʤʝʥʝʥʠʝ ɸʅɸʄɽɻɸʊʆʈʆɺÈ  ʧʦʟʚʦʣʷʝʪ ʩʵʢʦʥʦʤʠʪʴ:  6 é 9 % 

*ɸʅɸʄɽɻɸʊʆʈʓÈ (ɸʅɸʂʃɸʈʀɼʓÈ) ʷʚʣʷʶʪʩʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʤʠ ʪʦʨʛʦʚʳʤʠ ʤʘʨʢʘʤʠ, 

ʚʩʝ ʦʨʠʛʠʥʘʣʴʥʳʝ ʬʦʨʤʫʣʳ ʟʘʱʠʱʝʥʳ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʧʘʪʝʥʪʘʤʠ. ɺʩʝ ʧʨʘʚʘ ʟʘʱʠʱʝʥʳ. 

ɺʚʝʜʝʥʠʝ 
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ɸʥʘʢʣʘʨʠʜ "ʈɸ-ɻɽʅ-ʌ" ð ʙʝʩʮʚʝʪʥʘʷ ʦʜʥʦʨʦʜʥʘʷ ʞʠʜʢʦʩʪʴ, ʝʝ ʧʣʦʪʥʦʩʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 20ʉ̄ 

ʩʦʩʪʘʚʣʷʝʪ ʨ = 0.8ð 0.92 ʛ/ʩʤ3. ɺ ʵʪʫ ʜʦʙʘʚʢʫ ʚʭʦʜʷʪ ʚʦʜʘ, ʠʟʦʧʨʦʧʠʣʦʚʳʡ ʩʧʠʨʪ ʠ ʢʘʨʙʘʤʠʜ. 

ʕʤʧʠʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ: (Nʅ2)2ʉʆ + ʅ20 + (ʉʅ3)2ʉʅʆʅ. ʉʦʩʪʘʚ ʘʥʘʢʣʘʨʠʜʘ "ʈɸ-ɻɽʅ-ʌ" ʷʚʣʷʝʪʩʷ 

ʥʦʫ-ʭʘʫ ʬʠʨʤʳ ʨʘʟʨʘʙʦʪʯʠʢʘ ʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʚʳʛʦʨʘʥʠʷ ʥʘʪʫʨʘʣʴʥʳʭ ʪʦʧʣʠʚ 

ʧʨʠ ʚʚʦʜʝ ʠʭ ʚ ʪʦʧʦʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʢʦʪʣʦʚ. ʇʨʠ ʧʦʜʘʯʝ ʩʧʠʨʪʦʩʦʜʝʨʞʘʱʝʛʦ 

ʘʥʘʢʣʘʨʠʜʘ ʚʦ ʚʪʦʨʠʯʥʳʡ ʚʦʟʜʫʭ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 350ð380 ̄ʉ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʠʨʦʣʠʟʘ ʦʙʨʘʟʫʶʪʩʷ 

ʧʨʦʜʫʢʪʳ ʨʘʩʧʘʜʘ, ʠʤʝʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʚʦʙʦʜʥʳʭ ʘʪʦʤʦʚ ʆ ʠ ʅ ʠ ʨʘʜʠʢʘʣʦʚ ʆʅ 

(ʘʢʪʠʚʥʳʭ ʮʝʥʪʨʦʚ), ʚʩʪʫʧʘʶʱʠʭ ʚ ʨʘʟʚʝʪʚʣʝʥʥʳʝ ʮʝʧʥʳʝ ʨʝʘʢʮʠʠ, ʢʘʢ ʧʨʠ ʛʦʨʝʥʠʠ ʚʳʜʝʣʠʚʰʠʭʩʷ 

ʣʝʪʫʯʠʭ, ʪʘʢ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʢʩʦʚʳʭ ʯʘʩʪʠʮ. ʇʨʠ ʪʘʢʦʤ ʤʝʭʘʥʠʟʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʥʘʢʣʘʨʠʜʘ ʩ 

ʪʦʧʣʠʚʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʴʶ ʥʘ ʥʘʯʘʣʴʥʦʤ ʫʯʘʩʪʢʝ ʨʘʟʚʠʪʠʷ ʬʘʢʝʣʘ ʝʛʦ (ʘʥʘʢʣʘʨʠʜ) ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʧʨʠʚʥʝʩʝʥʥʳʡ ʠʟʚʥʝ ʘʢʪʠʚʘʪʦʨ ʛʦʨʝʥʠʷ. 

 

ɸʅɸʅɸʂʃɸʈʀɼʓÈ  ʠʤʝʶʪ ʪʘʢʞʝ ʦʯʠʱʘʶʱʠʝ ʩʚʦʡʩʪʚʘ: ʚʩʷ ʟʦʣʘ, ʧʳʣʴ ʠ ʥʝʩʛʦʨʝʚʰʠʝ ʦʩʪʘʪʢʠ 

ʪʦʧʣʠʚʘ ʧʦʣʫʯʘʶʪ ʪʘʢʦʡ ʞʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʯʪʦ ʠ ʚʥʫʪʨʝʥʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʧʝʯʠ ʠʣʠ 

ʢʦʪʣʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʯʠʩʪʢʝ ʦʪ ʩʪʘʨʳʭ ʥʘʛʘʨʦʚ (ʯʝʨʝʟ 4-7 ʜʥʝʡ). ʕʪʦ  ʫʣʫʯʰʘʝʪ ʪʝʧʣʦʧʝʨʝʜʘʯʫ, 

ʫʚʝʣʠʯʠʚʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʝʯʠ ʠ ʧʨʦʜʣʝʚʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ ʪʦʧʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ 
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ɸʅɸʄɽɻɸʊʆʈʓ È ʦʯʠʱʘʶʪ ʚʥʫʪʨʝʥʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʦʧʢʠ ʢʦʪʣʘ: 

ɼʦ: ʇʦʩʣʝ: 

ʆʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʜʝʡʩʪʚʠʷ 
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1 ï  ʚʦʟʜʫʭʦʚʦʜ ɸ; 2 ï  ʚʦʟʜʫʭʦʚʦʜ ɹ; 3 ï ʬʦʨʩʫʥʢʘ; 4 ï ʥʘʩʦʩ-ʜʦʟʘʪʦʨ; 5 ï ʪʨʦʡʥʠʢ; 6 ï 
ʟʘʙʦʨʥʘʷ ʸʤʢʦʩʪʴ; 7 ï ʜʦʥʥʳʡ ʬʠʣʴʪʨ. 

ʉʭʝʤʘ ʧʦʜʘʯʠ ɸʥʘʢʣʘʨʠʜʘ 



ˤͦͫͭͦ͟Ή͔͎ͤͪͦ ɺʨʝʟʢʘ ʚ ʛʘʟ 



ˤͦͫͭͦ͟Ή͔͎ͤͪͦ ɺʨʝʟʢʘ ʚ ʚʦʟʜʫʭʦʚʦʜ 



ˤͦͫͭͦ͟Ή͔͎ͤͪͦ ɺʥʝʜʨʝʥʠʝ 

ʊʕʎ ʛ.  ʅʘʘʥʪʘʣʠ  (ʌʠʥʣʷʥʜʠʷ) 
 

ʊʦʧʣʠʚʦ:   ʋʛʦʣʴ 

ʂʦʪʸʣ: SULTZER 420-190 

ʈʝʟʫʣʴʪʘʪʳ: ʧʦʪʨʝʙʣʝʥʠʝ ʫʛʣʷ ʩʦʢʨʘʪʠʣʦʩʴ 

ʥʘ 8.8%, ʜʘʚʣʝʥʠʝ ʧʘʨʘ ʫʚʝʣʠʯʠʣʦʩʴ ʥʘ 6,9%, 

ʩʢʦʨʦʩʪʴ ʧʘʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 9.7%; ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʘʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 3ÜC. 

ʋʜʘʣʝʥʠʝ ʰʣʘʢʘ ʩʪʘʣʦ ʣʝʛʯʝ, ʢʦʣʠʯʝʩʪʚʦ 

ʥʝʩʛʦʨʝʚʰʝʛʦ ʫʛʣʝʨʦʜʘ ʚ ʩʘʞʝ ʫʤʝʥʴʰʠʣʦʩʴ. 

 

ʊʕʎ ʛ.  ɿʨʝʥʷʥʠʥ  (ʉʝʨʙʠʷ) 

 
ʊʦʧʣʠʚʦ:  ʊʷʞʝʣʳʡ ʤʘʟʫʪ 

ʂʦʪʝʣ: GM-50-1 

ʈʝʟʫʣʴʪʘʪ: ʧʦʪʨʝʙʣʝʥʠʝ ʤʘʟʫʪʘ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 8%, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʜʦʛʨʝʚʘ ʤʘʟʫʪʘ 

ʩʦʢʨʘʪʠʣʦʩʴ ʧʝʨʝʜ ʛʦʨʝʣʢʘʤʠ ʥʘ 29ÜC, ʚ 9 ʨʘʟ ʫʚʝʣʠʯʠʣʦʩʴ ʚʨʝʤʷ ʨʘʙʦʪʳ ʛʦʨʝʣʦʢ ʙʝʟ 

ʦʯʠʩʪʢʠ. 


