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ɿʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

 

ʂʦʜ 

ʨʝʟʫʣʴʪ

ʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

(ʚʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ) 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++), 

ʉʋʆʉ, ʢʨʠʪʝʨʠʠ ɸʀʆʈ, 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ (ʇʂ-1, é, ʇʂ-11) 

ʈ1 ɺʦʩʧʨʠʥʠʤʘʪʴ  ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʠʦʙʨʝʪʘʪʴ, ʨʘʟʚʠʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʟʘʜʘʯ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʦʚʦʡ ʠʣʠ 

ʥʝʟʥʘʢʦʤʦʡ ʩʨʝʜʝ ʠ ʚ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ 

ʢʦʥʪʝʢʩʪʝ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʆʇʂ-1,2; ʇʂ-1; ʋʂ-1,4,6), 

ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 1.1), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ EUR-ACE ʠ FEANI. 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ2 ɺʣʘʜʝʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʳ ʠ ʩʨʝʜʩʪʚʘ 

ʧʦʣʫʯʝʥʠʷ, ʭʨʘʥʝʥʠʷ, ʧʝʨʝʨʘʙʦʪʢʠ ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʨʝʜʩʪʚʦʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʷʭ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

 (ʆʇʂ-1,2,6,7; ʇʂ-1,2,3,5,10; ʋʂ-

1), ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 1.1, 1.2), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ EUR-ACE ʠ FEANI. 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ3 ɼʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʩʪʨʘʠʚʘʪʴ 

ʣʦʛʠʢʫ ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʚʳʩʢʘʟʳʚʘʥʠʡ, 

ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʠʟ ʨʘʟʥʳʭ ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ ʠ 

ʪʝʭʥʠʢʠ, ʚʳʥʦʩʠʪʴ ʩʫʞʜʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʥʝʧʦʣʥʳʭ ʜʘʥʥʳʭ, ʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʚʳʜʝʣʷʪʴ ʚ 

ʥʝʡ ʛʣʘʚʥʦʝ, ʩʪʨʫʢʪʫʨʠʨʦʚʘʪʴ, ʦʬʦʨʤʣʷʪʴ ʠ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʚ ʚʠʜʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʟʦʨʦʚ ʩ 

ʦʙʦʩʥʦʚʘʥʥʳʤʠ ʚʳʚʦʜʘʤʠ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

 (ʆʇʂ-1,3,6; ʇʂ-5,6; ʋʂ-1,6), 

ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 1.2), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ EUR-ACE ʠ FEANI. 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ4 ɸʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʫʨʦʚʥʠ ʩʚʦʠʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩʦ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ 

ʛʦʪʦʚʥʦʩʪʴʶ ʢ ʩʘʤʦʨʝʛʫʣʠʨʦʚʘʥʠʶ 

ʜʘʣʴʥʝʡʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ.  

ɼʝʤʦʥʩʪʨʠʨʦʚʘʪʴ ʩʧʦʩʦʙʥʦʩʪʴ ʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ ʥʦʚʳʤ ʤʝʪʦʜʘʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʠʦʙʨʝʪʘʪʴ ʩ ʧʦʤʦʱʴʶ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʦʚʳʝ ʟʥʘʥʠʷ ʠ ʫʤʝʥʠʷ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

 (ʆʇʂ-1,4,6; ʋʂ-6),  

ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 1.6, ʧ. 

2.2,2.6.), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ EUR-

ACE ʠ FEANI. ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ5 ɺʣʘʜʝʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʤʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʝ ʜʣʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʣʘʜʝʪʴ, 

ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, ʦʜʥʠʤ ʠʟ ʠʥʦʩʪʨʘʥʥʳʭ 

ʷʟʳʢʦʚ ʥʘ ʫʨʦʚʥʝ ʩʦʮʠʘʣʴʥʦʛʦ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʱʝʥʠʷ, ʧʨʠʤʝʥʷʪʴ 

ʩʧʝʮʠʘʣʴʥʫʶ ʣʝʢʩʠʢʫ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʫʶ 

ʪʝʨʤʠʥʦʣʦʛʠʶ ʷʟʳʢʘ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʆʇʂ-1,3; ʋʂ-3,4,5; ʇʂ-7,8,9). 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ6 ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ ʚ ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 
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ʂʦʜ 

ʨʝʟʫʣʴʪ

ʘʪʦʚ 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ 

(ʚʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ) 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++), 

ʉʋʆʉ, ʢʨʠʪʝʨʠʠ ɸʀʆʈ, 

ʪʨʝʙʦʚʘʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ (ʇʂ-1, é, ʇʂ-11) 

ʦʨʛʘʥʠʟʘʮʠʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʧʨʦʝʢʪʥʳʭ 

ʨʘʙʦʪ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʢʦʣʣʝʢʪʠʚʦʤ. ʉʧʦʩʦʙʥʦʩʪʴ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ 

ʵʬʬʝʢʪʥʦ ʨʫʢʦʚʦʜʠʪʴ ʨʘʙʦʪʦʡ ʢʦʤʘʥʜʳ 

ʧʨʦʝʢʪʘ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤʥʳʭ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ. 

(ʋʂ-2,3,5; ʇʂ-5,6,7,8,11; ʆʇʂ-

1,8), ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 2.1, ʧ. 

2.3, ʧ. 1.5), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʩʪʘʥʜʘʨʪʘʤ EUR-

ACE ʠ FEANI. ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ7 ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʩʪʨʘʪʝʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʢʨʠʪʝʨʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʷ 

ʧʨʠʤʝʥʠʤʦʩʪʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʠ ʩʨʝʜʩʪʚ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʠʩʪʝʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʋʂ-1,3; ʇʂ-1,3,10; ʆʇʂ-2,4,6,7), 

ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 2.2), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ EUR-ACE ʠ FEANI. 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ8 ʇʣʘʥʠʨʦʚʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ (ʯʠʩʣʝʥʥʳʝ) 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʩʪʝʤ. ʆʮʝʥʠʚʘʪʴ ʠ ʚʳʙʠʨʘʪʴ 

ʚʘʨʠʘʥʪ ʘʨʭʠʪʝʢʪʫʨʳ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʩʠʩʪʝʤʳ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʆʇʂ-1,4,6,7; ʇʂ-1,3,10; ʋʂ-1,3), 

ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 1.4), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ EUR-ACE ʠ FEANI. 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ9 ɺʣʘʜʝʪʴ ʤʝʪʦʜʘʤʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʦʙʨʘʙʦʪʢʠ ʠ 

ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʤʝʪʦʜʘʤʠ 

ʠ ʩʨʝʜʩʪʚʘʤʠ ʨʘʟʨʘʙʦʪʢʠ ʭʨʘʥʠʣʠʱ ʜʘʥʥʳʭ ʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʋʂ-1; ʆʇʂ-4,5,7; ʇʂ-1,2,4,8,11). 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ10 ɺʣʘʜʝʪʴ ʩʦʚʨʝʤʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʤʠ 

CASE-ʩʨʝʜʩʪʚʘʤʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ 

ʪʝʭʥʦʣʦʛʠʷʤʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʤʠ. ʀʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʨʝʙʦʚʘʥʠʡ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʦʟʜʘʥʠʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʇʂ-1,2,4,5,7,9,11; ʆʇʂ-2,5,7; ʋʂ-

2). ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ11 ʆʩʫʱʝʩʪʚʣʷʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʨʘʟʨʘʙʦʪʢʫ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʨʝʜʝ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʠ ʛʣʦʙʘʣʴʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʇʂ-1,2,3,5,6,9,11; ʆʇʂ-2,4,5,7; 

ʋʂ-2,3,5). ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 

ʈ12 ʆʩʫʱʝʩʪʚʣʷʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘʤʠ 

ʚʥʝʜʨʝʥʠʷ/ʩʦʧʨʦʚʦʞʜʝʥʠʷ (ʤʦʜʝʨʥʠʟʘʮʠʠ, 

ʠʥʪʝʛʨʘʮʠʠ) ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʠ ʪʝʭʥʦʣʦʛʠʡ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ ɺʆ (3++) 

(ʆʇʂ-4,6,8; ʇʂ-1,4,5,6,8,9,11; ʋʂ-

2,3,4), ʢʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 2.6), 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʩʪʘʥʜʘʨʪʘʤ EUR-ACE ʠ FEANI. 

ɿʘʧʨʦʩʳ ʩʪʫʜʝʥʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʠ ʟʘʨʫʙʝʞʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ. 
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ʐʢʦʣʘ: ʀʥʞʝʥʝʨʥʘʷ ʢʦʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ (ʩʧʝʮʠʘʣʴʥʦʩʪʴ): 09.04.02 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʆʪʜʝʣʝʥʠʝ ʰʢʦʣʳ (ʅʆʎ): ʆʪʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

 

ʋʊɺɽʈɾɼɸʖ: 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ  

________ ________  _ʐʝʨʩʪʥʸʚ ɺ.ʉ._ 
(ʇʦʜʧʠʩʴ)      (ɼʘʪʘ)           (ʌ.ʀ.ʆ.) 

 

ɿɸɼɸʅʀɽ 

ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ɺ ʬʦʨʤʝ: 

ʄʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ 

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

ɻʨʫʧʧʘ ʌʀʆ 

8ʀʄ82 ɸʙʠʜʦʚ ʉʘʨʜʦʨʙʝʢ ɪʨʢʠʥ ʫʛʣʠ 

 

ʊʝʤʘ ʨʘʙʦʪʳ:  

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ɸʉʋ ʊʇ  ɸʆ çFargôonaazotè 

ʋʪʚʝʨʞʜʝʥʘ ʧʨʠʢʘʟʦʤ ʜʠʨʝʢʪʦʨʘ (ʜʘʪʘ, ʥʦʤʝʨ) 28.02.2020, ˉ59-47/ʩ 

 

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 01.06.2020 

 

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.). 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʮʝʭʘ ɸʆ 

ñFARGôONAAZOTò: ʘʛʨʝʛʘʪ ʘʤʤʠʘʢʘ - 

ñɸʤʤʠʘʢ-3ò, ʮʝʭ ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʮʝʭ 

ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʦʜʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ - ñɸʉ-ɸʂ-72ʄò ʇʨʝʜʤʝʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʝʪ ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʳʥʝ ʇʋ ʥʘ ʩʠʩʪʝʤʫ ɸʉʋ ʊʇ - 

ʩʦʟʜʘʥʠʝ ʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʦʯʝʢ, 

ʧʨʦʨʠʩʦʚʢʘ ʤʥʝʤʦʩʭʝʤ, ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ 

ʩʭʝʤ ʙʣʦʢʠʨʦʚʦʢ, ʩʦʟʜʘʥʠʝ ʪʨʝʥʜʦʚ, ʛʨʫʧʧ ʠ ʪ.ʜ. 
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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. ʉʦʟʜʘʪʴ ʢʘʙʝʣʴʥʳʝ ʞʫʨʥʘʣʳ ʇɸɿ, ʈʉʋ ʠ 

ʉʉʉ; 

2. ʉʦʟʜʘʪ ɹʧʦʣʠʪʠʢʫ ʠʤʝʥ ʪʦʯʝʢ; 

3. ʈʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʧʦʜʢʣʶʯʝʥʠʡ ʣʠʥʠʡ ʩʚʷʟʠ 

ɸʉʋ ʊʇ;  

4. ʀʟʫʯʠʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʡ ʧʦʩʪʨʦʝʥʠʷ 

ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ; 

5. ʉʧʨʦʝʢʪʠʨʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʫʟʣʘ 

ñɸʙʩʦʨʙʮʠʷò ʠ ñɼʳʤʦʩʦʩʳ ɹʊɸò ʩʦ ʩʭʝʤʘʤʠ 

ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʠʨʦʚʦʢ. 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 
(ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ) 

 

 

 

 

ʂʦʥʩʫʣʴʪʘʥʪʳ ʧʦ ʨʘʟʜʝʣʘʤ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 
(ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʜʝʣʦʚ) 

ʈʘʟʜʝʣ ʂʦʥʩʫʣʴʪʘʥʪ 

ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ   

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ   

ɼʦʮʝʥʪ, ʢ.ʵ.ʥ., ʂʦʥʦʪʦʧʩʢʠʡ ɺʣʘʜʠʤʠʨ ʖʨʴʝʚʠʯ 

ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ   ɼʦʮʝʥʪ,  ʢ.ʪ.ʥ., ɻʦʨʙʝʥʢʦ ʄʠʭʘʠʣ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʈʘʟʜʝʣ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʝ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʆʀʗ ʐɹʀʇ, ʄʘʨʢʦʚʘ ʅʘʪʘʣʠʷ 

ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʅʘʟʚʘʥʠʷ ʨʘʟʜʝʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʨʫʩʩʢʦʤ ʠ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʘʭ: 

2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

 

 

 

ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 

 

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʨʫʢʦʚʦʜʠʪʝʣʴ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʘʩʩʠʩʪʝʥʪ ʎʳʛʘʥʢʦʚ ʖ.ɺ.    

     

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

8ʀʄ82 ɸʙʠʜʦʚ ʉʘʨʜʦʨʙʝʢ ɪʨʢʠʥ ʫʛʣʠ   
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ʐʢʦʣʘ: ʀʥʞʝʥʝʨʥʘʷ ʢʦʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʨʦʙʦʪʦʪʝʭʥʠʢʠ 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ (ʩʧʝʮʠʘʣʴʥʦʩʪʴ): 09.04.02 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʋʨʦʚʝʥʴ ʦʙʨʘʟʦʚʘʥʠʷ: ʄʘʛʠʩʪʨ 

ʆʪʜʝʣʝʥʠʝ  ʰʢʦʣʳ (ʅʆʎ): ʆʪʜʝʣʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʇʝʨʠʦʜ ʚʳʧʦʣʥʝʥʠʷ: (ʦʩʝʥʥʠʡ / ʚʝʩʝʥʥʠʡ ʩʝʤʝʩʪʨ 2019 /2020 ʫʯʝʙʥʦʛʦ ʛʦʜʘ) 

 

ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ  ʨʘʙʦʪʳ: 

ʄʘʛʠʩʪʝʨʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ 

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

ʂɸʃɽʅɼɸʈʅʓʁ ʈɽʁʊʀʅɻ-ʇʃɸʅ 

ʚʳʧʦʣʥʝʥʠʷ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

 
ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 01.06.2020 

 
ɼʘʪʘ  

ʢʦʥʪʨʦʣʷ 

ʅʘʟʚʘʥʠʝ ʨʘʟʜʝʣʘ (ʤʦʜʫʣʷ) / 

ʚʠʜ ʨʘʙʦʪʳ (ʠʩʩʣʝʜʦʚʘʥʠʷ) 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʙʘʣʣ ʨʘʟʜʝʣʘ (ʤʦʜʫʣʷ) 

09.03.2020 ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ 15 

25.03.2020 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 25 

16.05.2020 ʂʦʥʮʝʧʮʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ 30 

23.05.2020 ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ    

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ. 

15 

29.05.2020 ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 15 

  100 

 

ʉʆʉʊɸɺʀʃ: 

ʈʫʢʦʚʦʜʠʪʝʣʴ ɺʂʈ 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɸʩʩʠʩʪʝʥʪ ʎʳʛʘʥʢʦʚ ʖʨʠʡ 

ɺʣʘʜʠʤʠʨʦʚʠʯ 

   

 

ʉʆɻʃɸʉʆɺɸʅʆ: 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʆʀʊ ʀʐʀʊʈ ʐʝʨʩʪʥʸʚ ɺʣʘʜʠʩʣʘʚ 

ʉʪʘʥʠʩʣʘʚʦʚʠʯ 

ʢ.ʪ.ʥ.   
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ɿɸɼɸʅʀɽ ɼʃʗ ʈɸɿɼɽʃɸ  

çʌʀʅɸʅʉʆɺʓʁ ʄɽʅɽɼɾʄɽʅʊ, ʈɽʉʋʈʉʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽè 

ʉʪʫʜʝʥʪʫ: 

ɻʨʫʧʧʘ ʌʀʆ 

8ʀʄ82 ɸʙʠʜʦʚ ʉʘʨʜʦʨʙʝʢ ɪʨʢʠʥ ʫʛʣʠ 

 

ʐʢʦʣʘ ʀʐʊʈ ʆʪʜʝʣʝʥʠʝ ʰʢʦʣʳ (ʅʆʎ)          ʆʀʊ 

ʋʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʄʘʛʠʩʪʨʘʪʫʨʘ ʅʘʧʨʘʚʣʝʥʠʝ/ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʀʥʬʦʨʤʘʪʠʢʘ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʭʥʠʢʘ 

 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè: 

1. ʉʪʦʠʤʦʩʪʴ ʨʝʩʫʨʩʦʚ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʅʀ): 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, 

ʬʠʥʘʥʩʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʜʝʡʩʪʚʫʶʱʠʝ ʮʝʥʥʠʢʠ ʠ 

ʜʦʛʦʚʦʨʥʳʝ ʮʝʥʳ ʥʘ ʧʦʪʨʝʙʣʝʥʥʳʝ 

ʤʘʪʝʨʠʘʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ, 

ʚʝʣʠʯʠʥʫ ʪʘʨʠʬʘ ʥʘ ʵʣ. ʕʥʝʨʛʠʶ ʅʀ ʊʇʋ ʛ. 

ʊʦʤʩʢʘ 

2. ʅʦʨʤʳ ʠ ʥʦʨʤʘʪʠʚʳ ʨʘʩʭʦʜʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʅʦʨʤʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘ 

ʩʧʝʮʠʘʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

3. ʀʩʧʦʣʴʟʫʝʤʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʩʪʘʚʢʠ 

ʥʘʣʦʛʦʚ, ʦʪʯʠʩʣʝʥʠʡ, ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠ 

ʢʨʝʜʠʪʦʚʘʥʠʷ 

ɼʝʡʩʪʚʫʶʱʠʝ ʩʪʘʚʢʠ ʝʜʠʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ 

ʥʘʣʦʛʘ ʠ ʅɼʉ, ʩʪʘʚʢʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ = 0,1  

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ: 

1. ʆʮʝʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ  ʅʊʀ 

ɼʘʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ (ʧʦʢʫʧʘʪʝʣʝʡ) 

ʨʝʟʫʣʴʪʘʪʦʚ ɺʂʈ, ʦʞʠʜʘʝʤʳʭ ʤʘʩʰʪʘʙʦʚ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

2. ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʘʚʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪ ʪʘʢʦʛʦ ʫʩʪʘʚʘ ʚ ʩʣʫʯʘʝ, 

ʝʩʣʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ɺʂʈ 

ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ ʦʪʜʝʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʚʥʫʪʨʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ 

3. ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʅʊʀ: 

ʩʪʨʫʢʪʫʨʘ ʠ ʛʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ, ʙʶʜʞʝʪ, ʨʠʩʢʠ ʠ 

ʦʨʛʘʥʠʟʘʮʠʷ ʟʘʢʫʧʦʢ 

ʉʪʨʫʢʪʫʨʘ ʨʘʙʦʪ. ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʫʜʦʝʤʢʦʩʪʠ. 

ʈʘʟʨʘʙʦʪʢʘ ʛʨʘʬʠʢʘ ʧʨʦʚʝʜʝʥʠʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

4. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʥʦʡ, ʬʠʥʘʥʩʦʚʦʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ɺʂʈ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʨʫʛʠʭ ʚʠʜʦʚ ʵʬʬʝʢʪʘ 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ): 

1. çʇʦʨʪʨʝʪè ʧʦʪʨʝʙʠʪʝʣʷ ʨʝʟʫʣʴʪʘʪʦʚ ʅʊʀ 

2. ʉʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʨʳʥʢʘ 

3. ʆʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

4. ɼʠʘʛʨʘʤʤʘ FAST 

5. ʄʘʪʨʠʮʘ SWOT 

6. ɻʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ ʠ ʙʶʜʞʝʪ ʅʊʀ - ʚʳʧʦʣʥʠʪʴ 

7. ʆʮʝʥʢʘ ʨʝʩʫʨʩʥʦʡ, ʬʠʥʘʥʩʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅʊʀ - ʚʳʧʦʣʥʠʪʴ 

8.  ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʨʠʩʢʠ 
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ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ  

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 

ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ 

ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʂʦʥʦʪʦʧʩʢʠʡ ɺ.ʖ.       ʢ.ʵ.ʥ.  25.02.2020 ʛ. 

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 

ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

8ʀʄ82 ɸʙʠʜʦʚ ʉʘʨʜʦʨʙʝʢ ɪʨʢʠʥ ʫʛʣʠ   
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ɿɸɼɸʅʀɽ ɼʃʗ ʈɸɿɼɽʃɸ  

çʉʆʎʀɸʃʔʅɸʗ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔè 
 

ʉʪʫʜʝʥʪʫ: 

ɻʨʫʧʧʘ ʌʀʆ 

8ʀʄ82 ɸʙʠʜʦʚ ʉʘʨʜʦʨʙʝʢ ɪʨʢʠʥ ʫʛʣʠ 

 

 

ʐʢʦʣʘ ʀʐʀʊʈ ʆʪʜʝʣʝʥʠʝ (ʅʆʎ) ʆʀʊ 

ʋʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʄʘʛʠʩʪʨʘʪʫʨʘ ʅʘʧʨʘʚʣʝʥʠʝ/ʩʧʝʮʠʘʣʴʥʦʩʪʴ ʀʥʬʦʨʤʘʪʠʢʘ ʠ 

ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ 

ʪʝʥʭʠʢʘ 

 

 

ʊʝʤʘ ɺʂʈ: 

ʄʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè: 

1. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚʝʱʝʩʪʚʦ, 

ʤʘʪʝʨʠʘʣ, ʧʨʠʙʦʨ, ʘʣʛʦʨʠʪʤ, 

ʤʝʪʦʜʠʢʘ, ʨʘʙʦʯʘʷ ʟʦʥʘ) ʠ 

ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ: 

1. ʇʨʘʚʦʚʳʝ ʠ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

- ʩʧʝʮʠʘʣʴʥʳʝ 
(ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʨʘʙʦʯʝʡ ʟʦʥʳ) 

ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ 

ʪʨʫʜʦʚʦʛʦ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 
ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ 

ʢʦʤʧʦʥʦʚʢʝ ʨʘʙʦʯʝʡ 

ʟʦʥʳ. 

 ʪʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 

30.12.2001 N 197- ʌɿ (ʨʝʜ. ʦʪ 27.12.2018) 

ɻʆʉʊ 12.2.032-78 ʉʠʩʪʝʤʘ ʩʪʘʥʜʘʨʪʦʚ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʨʫʜʘ (ʉʉɹʊ). ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʩʠʜʷ. ʆʙʱʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ 

ʪʨʝʙʦʚʘʥʠʷ. 

2. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ 

ʙʝʟʦʧʘʩʥʦʩʪʴ: 

2.1. ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚʨʝʜʥʳʭ 

ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ  

2.2. ʆʙʦʩʥʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʩʥʠʞʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ 

ɺʨʝʜʥʳʝ ʬʘʢʪʦʨʳ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ; 

ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ; ʧʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʚʠʙʨʘʮʠʠ  

ʆʧʘʩʥʳʝ ʬʘʢʪʦʨʳ: ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ; 

3. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ: 

 

ʀʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʙʦʪʝ ʚʝʱʝʩʪʚʘ ʥʝ ʥʘʥʦʩʷʪ ʫʨʦʥ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 

4. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ: 

ɺʦʟʤʦʞʥʦʡ ʪʠʧʠʯʥʦʡ ʏʉ ʷʚʣʷʝʪʩʷ:  

ʚʦʟʛʦʨʘʥʠʝ, ʧʦʞʘʨ, ʚʟʨʳʚ ʧʨʠ ʨʘʙʦʪʝ ʩ 

ʵʣʝʢʪʨʦʧʨʠʙʦʨʘʤʠ 
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ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ  

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 

ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ 

ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ɼʦʮʝʥʪ ʆʆɼ ɻʦʨʙʝʥʢʦ ʄ.ɺ. ʢ.ʪ.ʥ   

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 

ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

8ʀʄ82 ɸʙʠʜʦʚ ʉʘʨʜʦʨʙʝʢ ɪʨʢʠʥ ʫʛʣʠ   
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ʈɽʌɽʈɸʊ 

 

ɺʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ   _ 145___ ʩ., ____33____ ʨʠʩ., ____11____ ʪʘʙʣ.,    

____39___ ʠʩʪʦʯʥʠʢʦʚ, ___2___ ʧʨʠʣ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʪʨʦʣʣʝʨ, ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ, ʘʨʭʠʪʝʢʪʫʨʘ, ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ, ʧʫʣʴʪ 

ʫʧʨʘʚʣʝʥʠʷ. 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʮʝʭʘ ɸʆ ñFargôonaazotò: ʘʛʨʝʛʘʪ ʘʤʤʠʘʢʘ - ñɸʤʤʠʘʢ-

3ò, ʮʝʭ ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʮʝʭ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʦʜʥʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ - ñɸʉ-ɸʂ-72ʄò. 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï  ʤʦʜʝʨʥʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ɸʉʋ ʊʇ AO ñFargôonaazotò 

 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʧʨʦʚʝʜʸʥ ʘʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʩʦʟʜʘʥr  ʢʘʙʝʣʴʥʳʝ 

ʞʫʨʥʘʣʳ ʇɸɿ, ʈʉʋ ʠ ʉʉʉ, ʩʦʟʜʘʥʘ ʧʦʣʠʪʠʢʫ ʠʤʝʥ ʪʦʯʝʢ, ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʡ 

ʣʠʥʠʡ ʩʚʷʟʠ ɸʉʋ ʊʇ, ʠʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʡ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, 

ʩʧʨʦʝʢʪʠʨʦʚʘʥ  rʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʫʟʣʘ ñɸʙʩʦʨʙʮʠʷò ʠ ñɼʳʤʦʩʦʩʳ ɹʊɸò ʩʦ ʩʭʝʤʘʤʠ 

ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʠʨʦʚʦʢ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʳ ʨʝʰʝʥʠʷ ʧʦ ʦʞʠʚʣʝʥʠʶ ʤʥʝʤʦʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʠ ʇɸɿ, ʨʘʩʩʤʦʪʨʝʥʳ ʩʪʨʫʢʪʫʨʥʳʝ ʩʭʝʤʳ ʦʙʨʘʙʦʪʢʠ ʧʘʨʘʤʝʪʨʦʚ ʚʚʦʜʘ/ʚʳʚʦʜʘ. ʇʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʝʥʘ ʨʘʙʦʯʘʷ ʩʨʝʜʘ ʦʧʝʨʘʪʦʨʘ. 

 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ: ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʪʘʢʠʭ ʢʘʢ, 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʤʤʠʘʢʘ, ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʘʤʤʠʘʯʥʦʡ ʢʠʩʣʦʪʳ, ʢʘʨʙʘʤʠʜʘ, 

ʭʣʦʨʘʪʘ, ʩʦʜʳ ʠ ʪ.ʧ. 

 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ/ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: ʜʘʥʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʘʚʪʦʤʘʪʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ, ʩʙʦʨʘ ʠ ʨʝʛʠʩʪʨʘʮʠʠ ʜʘʥʥʳʭ ʠʟ ʧʦʣʝʚʳʭ ʜʘʪʯʠʢʦʚ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʵʬʬʝʢʪʠʚʥʳʤ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʡ ʠʥʞʝʥʝʨʘʤʠ. 

 

ɺ ʙʫʜʫʱʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʤʦʜʝʨʥʠʟʘʮʠʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ ʮʝʭʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ɸʆ 

ñFargôonaazotò, ʧʨʠʤʝʥʷʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ. 

 

  



12 

ʆɻʃɸɺʃɽʅʀɽ 

 

ɺɺɽɼɽʅʀɽ ...................................................................................................................................... 14 

1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ ............................................................................................................... 20 

2. ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʒɽʂʊɸ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ......................................................... 26 

2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ......................... 26 

2.2 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʧʨʦʠʟʚʦʜʩʪʚ .. 28 

2.2.1 ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʤʤʠʘʢʘ (NH3) ............................................................. 28 

2.2.2. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (HNO3) .......................................................... 32 

2.3 ɺʳʚʦʜ ʧʦ ʨʘʟʜʝʣʫ ................................................................................................................... 38 

3. ʂʆʅʎɽʇʎʀʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ ......................................................................................... 41 

3.1 ɿʘʤʝʥʷʝʤʳʝ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʚ ʧʨʦʮʝʩʩʝ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ

 ....................................................................................................................................................... 41 

3.2 ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ................................................................................................................. 46 

3.3 ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ............................................................................................................ 47 

3.4 ʉʙʦʨ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ................................................................................................ 48 

3.5 ɹʘʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ............................................................................................................. 49 

3.6 ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ........................................................................................................ 50 

3.6.1 ʀʥʪʝʨʬʝʡʩ ʩ ʦʧʝʨʘʪʦʨʦʤ ................................................................................................ 57 

3.6.2 ʋʩʪʨʦʡʩʪʚʦ ʚʚʦʜʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʠʮʠʝʡ ................................................................... 79 

3.6.3 ʆʧʝʨʘʪʦʨʩʢʠʝ ʬʫʥʢʮʠʠ ................................................................................................... 80 

3.6.4 ʋʨʦʚʥʠ ʜʦʩʪʫʧʘ ............................................................................................................... 84 

3.6.5 ʉʪʘʥʜʘʨʪʥʳʝ ʵʢʨʘʥʳ ʩʠʩʪʝʤʳ ........................................................................................ 85 

3.6.6 ʇʦʪʨʝʙʠʪʝʣʴʩʢʠʝ ʵʢʨʘʥʳ ................................................................................................ 86 

3.6.7 ʈʘʙʦʪʘ ʩ ʪʨʝʥʜʘʤʠ ........................................................................................................... 88 

3.6.8 ʆʪʯʝʪʳ .............................................................................................................................. 90 

3.7 ɿʘʱʠʪʘ ..................................................................................................................................... 91 

3.8 ʈʝʟʝʨʚʠʨʦʚʘʥʠʝ ...................................................................................................................... 92 

3.9 ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ ʫʥʠʬʠʢʘʮʠʠ ................................................................... 93 

3.10 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ .... 94 

3.11 ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʦʧʝʨʘʪʦʨʘ ............................................................................ 96 

3.12 ɺʳʚʦʜ ʧʦ ʨʘʟʜʝʣʫ ................................................................................................................. 98 

4 ʌʀʅɸʅʉʆɺʓʁ ʄɽʅɽɼɾʄɽʅʊ, ʈɽʉʋʈʉʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽ ............................................................................................................. 100 

4.1 ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʨʘʙʦʪ .................................................................................. 100 

4.1.1 ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʵʪʘʧʦʚ ʨʘʙʦʪ ............................................................................... 101 

4.2 ʈʘʩʯʝʪ ʩʤʝʪʳ ʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ .................................................................... 104 

4.2.1 ʈʘʩʯʝʪ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ .............................................................................................. 104 

4.2.2 ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʩʦʮʠʘʣʴʥʳʡ ʥʘʣʦʛ ............................................................................. 105 



13 

4.2.3 ʈʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ................................................................................ 105 

4.2.4 ʈʘʩʯʝʪ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ............................................................................. 107 

4.2.5 ʈʘʩʯʝʪ ʧʨʦʯʠʭ ʨʘʩʭʦʜʦʚ ................................................................................................ 108 

4.2.6 ʈʘʩʯʝʪ ʦʙʱʝʡ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ................................................................... 108 

4.2.7 ʈʘʩʯʝʪ ʧʨʠʙʳʣʠ ............................................................................................................. 108 

4.2.8  ʈʘʩʯʝʪ ʅɼʉ ................................................................................................................... 109 

4.2.9 ʎʝʥʘ ʨʘʟʨʘʙʦʪʢʠ ʅʀʈ ................................................................................................... 109 

4.3 ʆʮʝʥʢʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ .............................................................. 109 

5 ʉʆʎʀɸʃʔʅɸʗ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔ .................................................................................. 111 

5.1 ʇʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ .............................. 111 

5.1.1 ʉʧʝʮʠʘʣʴʥʳʝ (ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʷ) ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ 

ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ .................................................................................................. 111 

5.1.2 ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ ʢʦʤʧʦʥʦʚʢʝ ʨʘʙʦʯʝʡ ʟʦʥʳ ʠʩʩʣʝʜʦʚʘʪʝʣʷ .... 112 

5.2 ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʩʦʮʠʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ................................................................... 113 

5.2.1 ɸʥʘʣʠʟ ʚʨʝʜʥʳʭ ʠ ʦʧʘʩʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʦʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ

 .................................................................................................................................................. 114 

5.2.2 ʆʙʦʩʥʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʪ ʜʝʡʩʪʚʠʷ ʦʧʘʩʥʳʭ 

ʠ ʚʨʝʜʥʳʭ ʬʘʢʪʦʨʦʚ. .............................................................................................................. 119 

5.3 ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ .............................................................................................. 119 

5.4 ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ......................................................................... 120 

5.4.1 ɸʥʘʣʠʟ ʚʝʨʦʷʪʥʳʭ ʏʉ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʚʦʟʥʠʢʥʫʪʴ ʥʘ ʨʘʙʦʯʝʤ ʤʝʩʪʝ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ..................................................................................................... 120 

5.4.2 ʆʙʦʩʥʦʚʘʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʏʉ ʠ ʨʘʟʨʘʙʦʪʢʘ ʧʦʨʷʜʢʘ ʜʝʡʩʪʚʠʷ 

ʚ ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʏʉ ................................................................................................... 120 

3.5 ɺʳʚʦʜʳ ʧʦ ʨʘʟʜʝʣʫ .............................................................................................................. 121 

ɿɸʂʃʖʏɽʅʀɽ.............................................................................................................................. 122 

ʉʇʀʉʆʂ ʀʉʇʆʃʔɿʆɺɸʅʅʓʍ ʀʉʊʆʏʅʀʂʆɺ .................................................................... 124 

ʇʨʠʣʦʞʝʥʠʝ ɸ ................................................................................................................................ 130 

ʇʨʠʣʦʞʝʥʠʝ ɹ ................................................................................................................................ 132 

 

 

 

 

 

 

 

 

 



14 

ɺɺɽɼɽʅʀɽ 

 

ɸʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʫʜʝʣʷʝʪʩʷ ʦʛʨʦʤʥʦʝ ʚʥʠʤʘʥʠʝ, ʪʘʢ ʢʘʢ ʧʨʦʪʝʢʘʥʠʝ ʭʠʤʠʢʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʣʦʞʥʦʩʪʴʶ, ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʦʪʢʣʦʥʝʥʠʷʤ ʦʪ ʟʘʜʘʥʥʳʭ ʨʝʞʠʤʦʚ, ʚʨʝʜʥʦʩʪʴʶ ʩʨʝʜʳ 

ʨʘʙʦʯʝʡ ʟʦʥʳ, ʚʟʨʳʚʦ, ʧʦʞʘʨʦʦʧʘʩʥʦʩʪʴʶ ʧʝʨʝʨʘʙʘʪʳʚʘʝʤʳʭ ʚʝʱʝʩʪʚ. 

ʈʷʜ ʧʨʦʠʟʚʦʜʩʪʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʦʪʨʝʙʣʝʥʠʝʤ ʪʝʧʣʦʚʦʡ, ʘ ʪʘʢʞʝ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ, ʵʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ 

ʵʥʝʨʛʦʩʥʘʙʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʝʛʦ ʯʝʪʢʦʛʦ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʛʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʕʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʦʩʥʘʱʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ 

ʩʦʚʨʝʤʝʥʥʳʤʠ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʤʠ ʧʨʠʙʦʨʘʤʠ ʩʦʚʤʝʩʪʥʦ ʩ ɸʉʋ ʊʇ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʩʦʙʳʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʠʩʪʝʤʘʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʢʦʥʪʨʦʣʷ ʠʩʧʨʘʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ 

ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʦʩʤʦʪʨʦʚ ʠ ʨʝʤʦʥʪʦʚ.  

ʆʙʲʸʤʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʭʠʤʠʯʝʩʢʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠʟʤʝʨʷʶʪʩʷ ʩʦʪʥʷʤʠ 

ʪʳʩʷʯ ʪʦʥʥ ʚ ʛʦʜ. ɼʘʞʝ ʥʝʙʦʣʴʰʠʝ ʦʪʢʣʦʥʝʥʠʷ ʚ ʠʟʤʝʨʝʥʠʠ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʛʫʪ ʧʨʠʥʝʩʪʠ ʧʨʝʜʧʨʠʷʪʠʶ 

ʦʱʫʪʠʤʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʫʙʳʪʢʠ. ʋʩʣʦʚʠʷ, ʚ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʮʝʩʩʦʚ. ɺʩʸ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʚʳʰʝʥʥʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʤʘʩʰʪʘʙʳ 

ʧʦʩʣʝʜʩʪʚʠʡ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʯʝʥʴ ʟʥʘʯʠʪʝʣʴʥʳʤʠ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠʢʘʶʪ ʟʘʜʘʯʠ ʪʦʯʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʦʜʜʝʨʞʘʥʠʷ ʩʨʝʜʩʪʚ ʂʀʇ ʠ ɸ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʚʳʩʦʢʦʡ ʥʘʜʸʞʥʦʩʪʠ. 
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ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʷʚʣʝʥʠʝ ʧʦʜʦʙʥʳʭ ʧʨʦʙʣʝʤ, 

ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʭʦʜʷʪ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ, ʩʦʛʣʘʩʥʦ 

ʧʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ʦʪ 27 ʠʶʣʷ 2017 ʛʦʜʘ, ʚ 

ʢʦʪʦʨʦʡ ʫʢʘʟʘʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʧʨʦʛʨʘʤʤʳ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ.  

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. ʉʝʙʝʩʪʦʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʘʜʸʞʥʦʩʪʴ ʚ ʭʠʤʠʯʝʩʢʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʯʥʦʩʪʠ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʟʘ ʮʝʣʴ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʠʥʠʤʘʝʤ ʧʦʚʳʰʝʥʠʝ ʪʦʯʥʦʩʪʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʉʦʛʣʘʩʥʦ ʧʦʩʪʘʥʦʚʣʝʥʠʶ 

ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ʋʟʙʝʢʠʩʪʘʥ ï çʆ ʧʨʦʛʨʘʤʤʝ ʤʦʜʝʨʥʠʟʘʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè, ʙʳʣ ʜʘʥ ʩʪʘʨʪ ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʝʨʝʤʝʥʘʤ ʚ ʚʝʜʝʥʠʠ ʠ 

ʢʦʥʪʨʦʣʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ. ɺ ʠʭ ʯʠʩʣʝ 

ʧʝʨʝʭʦʜ ʦʪ ʩʪʘʨʳʭ ʩʠʩʪʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ - ɸʉʋ ʊʇ, ʜʝʤʦʥʪʘʞ ʩʪʘʨʳʭ ʩʠʩʪʝʤ ʨʝʣʝʡʥʦ-

ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʤʦʥʪʘʞ ʩʠʩʪʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ - ɸʉʋ ʊʇ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦʩʨʝʜʩʪʚʦʤ ʩʯʠʪʳʚʘʥʠʷ ʜʘʥʥʳʭ ʩ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ, ʦʪʩʣʝʞʠʚʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠ 

ʦʪʧʨʘʚʢʠ ʨʝʛʫʣʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ ʥʘ ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʜʣʷ 

ʧʦʜʜʝʨʞʘʥʠʷ ʨʝʛʣʘʤʝʥʪʥʳʭ ʥʦʨʤ ʠʣʠ ʧʝʨʝʚʦʜʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʫʟʣʘ ʚ ʙʝʟʦʧʘʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ʉʝʛʦʜʥʷ ʥʘ ʤʠʨʦʚʦʤ ʨʳʥʢʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʧʘʥʠʡ 

ʧʦʩʪʘʚʱʠʢʦʚ ʩʠʩʪʝʤ ɸʉʋ ʊʇ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʩʦʣʠʜʥʳʡ ʦʧʳʪ ʠ ʵʬʬʝʢʪʠʚʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ. ʇʝʨʝʭʦʜ ʦʪ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʷʜʦʤ ʟʘʜʘʯ, ʨʝʰʝʥʠʝ 

ʢʦʪʦʨʳʭ ʟʘʥʠʤʘʝʪ ʥʝʤʘʣʦ ʚʨʝʤʝʥʠ, ʘ ʧʦʨʦʡ ʪʨʝʙʫʝʪ ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʦʛʦ 

ʧʦʜʭʦʜʘ. ɺ ʜʘʥʥʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʤ ʧʨʦʝʢʪʝ ʧʨʠʤʝʥʠʤ ʥʦʚʳʡ ʧʦʜʭʦʜ ʧʦ 

ʧʝʨʝʭʦʜʫ ʦʪ ʩʪʘʨʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʫʶ ɸʉʋ ʊʇ -

ʤʦʜʝʨʥʠʟʘʮʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʝʭʦʚ ʥʘ 

ʧʨʠʤʝʨʝ ʆɸʆ ñFARGôONAAZOTò ʎʝʥʘ ʚʦʧʨʦʩʘ - ʧʝʨʝʭʦʜ ʥʘ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʩʠʩʪʝʤʳ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 
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ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʱʥʦʩʪʝʡ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʥʘ 

ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʩʪʘʨʳʭ ʇʋ ʠ ʧʝʨʝʚʦʜʘ ʮʝʭʦʚ ʥʘ ʈʉʋ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʚʝʜʝʥʠʷ ʨʝʞʠʤʘ, ʢʦʥʪʨʦʣʴ ʠ 

ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ ʧʫʪʝʤ ʥʝʡʪʨʘʣʠʟʘʮʠʠ, 

ʨʘʟʣʦʞʝʥʠʷ ʠ ʢʦʥʚʝʨʩʠʠ ʚ ʚʝʱʝʩʪʚʘ ʤʝʥʝʝ ʢʘʥʮʝʨʦʛʝʥʥʳʝ ʠʣʠ ʚʦʦʙʱʝ 

ʙʝʟʚʨʝʜʥʳʝ - ʩʦʚʨʝʤʝʥʥʳʡ ʪʨʝʥʜ ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʠ ʚʩʝʤ ʵʪʠʤ ʙʫʜʝʪ ʫʧʨʘʚʣʷʪʴ 

ʩʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ. ɺ ʜʘʥʥʦʡ ʤʘʛʠʩʪʝʨʩʢʦʡ 

ʜʠʩʩʝʨʪʘʮʠʡ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʦʛʨʘʤʤʥʳʝ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʘʥʠʡ 

ñHoneywellò: ExperionPKS Station, TotalPlantÈ Solution (TPS), FSC Navigator, 

Application Editor, Application Generator, HMI Web Builder, Control Builder, 

Knowledge Builder; Borland Software Co.: Delphi 7; ʠ ʢʦʤʧʘʥʠʠ CCC: Train Tools, 

Train View, Project Builder. ɸ ʪʘʢʞʝ ʜʨʫʛʠʝ ʫʪʠʣʠʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʘʜʘʧʪʘʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʪʘʢʠʭ ʢʘʢ ActiveX, NTP, ʠ 

ʜʨʫʛʠʝ. 

ʆʙʲʝʢʪ ʠ ʧʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʮʝʭʘ ɸʆ 

ñFARGôONAAZOTò: ʘʛʨʝʛʘʪ ʘʤʤʠʘʢʘ - ñɸʤʤʠʘʢ-3ò, ʮʝʭ ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ 

ʢʠʩʣʦʪʳ ʠ ʮʝʭ ʘʤʤʠʘʯʥʦʡ ʩʝʣʠʪʨʳ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʦʜʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ - ñɸʉ-

ɸʂ-72ʄò ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʥʝʪ ʤʦʜʝʨʥʠʟʘʮʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʳʥʝ 

ʇʋ ʥʘ ʩʠʩʪʝʤʫ ɸʉʋ ʊʇ - ʩʦʟʜʘʥʠʝ ʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʦʯʝʢ, 

ʧʨʦʨʠʩʦʚʢʘ ʤʥʝʤʦʩʭʝʤ, ʧʦʩʪʨʦʝʥʠʝ ʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʙʣʦʢʠʨʦʚʦʢ, ʩʦʟʜʘʥʠʝ 

ʪʨʝʥʜʦʚ, ʛʨʫʧʧ ʠ ʪ.ʜ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʷʚʣʷʝʪʩʷ 

ʦʙʝʩʧʝʯʝʥʠʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ, ʥʘʜʝʞʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʫʧʨʘʚʣʝʥʠʷ. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʟʚʘʥʘ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʝʝ: 

ʀʟʤʝʨʷʪʴ ʪʘʢʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨ rʢʘʢ: 

- ʊʝʤʧʝʨʘʪʫʨʘ 

- ɼʘʚʣʝʥʠʝ 

- ʈʘʩʭʦʜ 

- ʋʨʦʚʝʥʴ 
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- ɿʘʛʘʟʦʚʘʥʥʦʩʪʴ (ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ) 

- ʂʦʥʮʝʥʪʨʘʮʠʷ (ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʟʤʝʨʝʥʠʷ) 

- ʠ ʜʨ. 

ʈʝʛʠʩʪʨʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʤʝʨʝʥʠʡ; 

ʂʦʥʪʨʦʣʴ ʦʪʢʣʦʥʝʥʠʡ ʧʨʦʮʝʩʩʘ ʦʪ ʥʦʨʤʳ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, 

ʦʧʦʚʝʱʝʥʠʝ ʦʧʝʨʘʪʦʨʘ ʦ ʥʘʨʫʰʝʥʠʷʭ; 

ʄʦʥʠʪʦʨʠʥʛ ʜʝʡʩʪʚʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ ʠ ʩʘʤʦʜʠʘʛʥʦʩʪʠʢʫ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤ ʈʉʋ, ʇɸɿ, PHD; 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʦʧʝʨʘʪʦʨʫ-ʪʝʭʥʦʣʦʛʫ ʠʥʬʦʨʤʘʮʠʠ ʦ ʣʶʙʦʡ ʪʦʯʢʝ 

ʧʨʦʮʝʩʩʘ ʚ ʚʠʜʝ, ʦʙʣʝʛʯʘʶʱʝʤ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʡ 

ʫʧʨʘʚʣʝʥʠʷ; 

ʆʪʦʙʨʘʞʝʥʠʝ (ʠʥʜʠʢʘʮʠʷ) ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ ʥʘ ʵʢʨʘʥʘʭ ʚ ʨʘʟʣʠʯʥʳʭ 

ʬʦʨʤʘʭ: 

- ɼʝʪʘʣʴʥʘʷ 

- ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ 

- ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ 

ʆʪʦʙʨʘʞʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʝʛʫʣʠʨʫʶʱʠʭ ʢʣʘʧʘʥʦʚ ʠʣʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ; 

ʀʩʪʦʨʠʟʘʮʠʷ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʚʠʜʝ ʪʨʝʥʜʦʚ; 

ʀʩʪʦʨʠʟʘʮʠʷ ʩʦʙʳʪʠʡ (ʜʝʡʩʪʚʠʡ ʦʙʩʣʫʞʠʚʘʶʱʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʧʨʦʮʝʩʩʘ, ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ) ʠ ʦʪʦʙʨʘʞʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʦʪʦʢʦʣʘʭ. 

ʈʘʩʰʠʨʝʥʥʦʝ ʘʨʭʠʚʠʨʦʚʘʥʠʝ ʜʘʥʥʳʭ, ʩʦʙʳʪʠʡ PHD; 

ʈʘʩʯʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ; 

ʉʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ: 

- ʉʪʘʙʠʣʠʟʘʮʠʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ; 

- ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩ ʢʦʨʨʝʢʮʠʝʡ (ʢʘʩʢʘʜʥʦʝ); 

- ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩ ʨʘʟʜʝʣʝʥʥʳʤ ʜʠʘʧʘʟʦʥʦʤ ʚʳʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ; 

- ʋʧʨʘʚʣʝʥʠʝ ʩ ʧʦʜʘʚʣʝʥʠʝʤ. 

ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʩʪʨʘʪʝʛʠʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʝʟʦʧʘʩʥʳʡ ʦʩʪʘʥʦʚ 

ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʦʙʨʳʚʘ ʩʚʷʟʠ ʨʝʛʫʣʷʪʦʨʘ ʩ ʠʩʧʦʣʥʠʪʝʣʴʥʳʤ 
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ʤʝʭʘʥʠʟʤʦʤ (ʧʝʨʝʚʦʜ ʨʝʛʫʣʷʪʦʨʘ ʚ ʨʫʯʥʦʡ ʨʝʞʠʤ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʧʦʩʣʝʜʥʝʛʦ 

ʭʦʨʦʰʝʛʦ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ). ʋʧʨʘʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʝʤ 

ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; (ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʳʝ ʢʣʘʧʘʥʳ, ʟʘʜʚʠʞʢʠ, 

ʥʘʩʦʩʳ, ʚʝʥʪʠʣʷʪʦʨʳ); ʩʪʘʪʠʩʪʠʢʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʵʣʝʢʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; ʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʙʣʦʢʠʨʦʚʢʘ; ʙʣʦʢʠʨʦʚʢʘ ʇɸɿ, 

ʙʝʟʦʧʘʩʥʳʡ ʦʩʪʘʥʦʚ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʥʘʜʝʞʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʝʨʝʭʦʜʘ ʠ ʤʦʥʪʘʞʘ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʇʆ. ʅʝʦʙʭʦʜʠʤʦ: 

- ʩʦʙʨʘʪʴ ʠʥʞʝʥʝʨʥʳʝ ʠ ʦʧʝʨʘʪʦʨʩʢʠʝ ʨʫʢʦʚʦʜʩʪʚʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʢʨʘʪʢʠʝ ʦʧʠʩʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ -ʧʨʠʥʮʠʧʠʘʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ, ʦʧʠʩʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ - ʤʝʭʘʥʠʯʝʩʢʦʛʦ, ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʠ ʂʀʇ. 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʦʯʢʠ ʩʪʘʨʦʡ ʩʠʩʪʝʤʳ 

- ʩʦʟʜʘʪʴ ʧʝʨʝʭʦʜʥʦʡ ʞʫʨʥʘʣ, ʛʜʝ ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʥʦʚʘʷ ʧʦʣʠʪʠʢʘ 

ʠʤʝʥ ʠ ʥʫʤʝʨʘʮʠʷ 

- ʦʧʨʝʜʝʣʠʪʴ ʪʦʯʢʠ, ʚ ʦʩʥʦʚʥʦʤ ʙʣʦʢʠʨʦʚʦʯʥʳʝ (ʘʚʘʨʠʡʥʳʝ), ʢʦʪʦʨʳʝ, 

ʥʝʧʨʝʤʝʥʥʦ, ʙʫʜʫʪ ʧʝʨʝʤʦʥʪʠʨʦʚʘʥʳ ʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʢʦʥʪʨʦʣʝʨʘʤ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʣʦʛʠʢʦʡ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʚʦʟʤʦʞʥʦʩʪʠ ñʛʦʨʷʯʝʡò ʟʘʤʝʥʳ ʚʳʰʝʜʰʝʛʦ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʅʦʚʠʟʥʘ ʩʦʩʪʦʠʪ ʚ ʫʧʦʨʷʜʦʯʝʥʠʠ ʦʧʝʨʘʮʠʡ, ʧʨʦʠʟʚʦʜʠʤʳʭ ʧʨʠ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʧʣʘʥʝ ʧʝʨʝʭʦʜʘ ʥʘ ɸʉʋ ʊʇ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ 

ʚʩʝʛʦ ʦʧʳʪʘ, ʥʘʢʦʧʣʝʥʥʦʛʦ ʠ ʙʫʜʫʯʠ ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ. ʀʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ - ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʩʪʨʦʝʥʠʷ 

ʫʞʝ ʨʘʙʦʪʘʶʱʝʡ ɸʉʋ ʊʇ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʨʝʰʝʥʠʡ, 

ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ. ɹʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʧʨʦʝʢʪ ʧʦ 

ʚʥʝʜʨʝʥʠʶ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʢʘʯʝʩʪʚʝ ʘʚʘʨʠʡʥʦʛʦ ʜʣʷ ʧʘʨʦʚʳʭ ʪʫʨʙʠʥ ʪʠʧʘ - 

ñʇʎʇʃ-700ò ʩ ʢʦʣʝʩʦʤ ñʂʸʨʪʠʩʘò ʩ ʩʦʩʪʘʚʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʥʝʤʦʩʭʝʤʳ, ʪʦʯʝʢ, ʨʝʛʫʣʠʨʫʶʱʠʭ ʘʨʤʘʪʫʨ, ʝʤʢʦʩʪʝʡ ʠ ʩʠʩʪʝʤʳ ʙʣʦʢʠʨʦʚʦʢ. 

ʅʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ. ʇʨʦʝʢʪ ʠʤʝʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʦʩʥʦʚʫ ʠ ʥʦʚʦʚʚʝʜʝʥʠʷ, ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʮʝʣʝʥʦ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 
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ʥʝʧʨʝʨʳʚʥʦʛʦ ʠ ʙʝʟʦʧʘʩʥʦʛʦ ʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʬʦʨʤʠʨʦʚʘʥʘ ʪʝʦʨʠʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʜʣʷ ʧʝʨʝʥʘʩʪʨʦʡʢʠ ɸʉʋ 

ʊʇ ʚ ʫʩʣʦʚʠʷʭ ʥʝʧʨʝʨʳʚʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʠʤʝʝʪ ʦʩʦʙʦʝ 

ʟʥʘʯʝʥʠʝ ʥʘ ʥʝʧʨʝʨʳʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʭʠʤʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʛʨʝʛʘʪʘ ʠ ʜʚʫʭ ʩʤʝʞʥʳʭ ʮʝʭʦʚ ʩ ʢʨʘʪʢʠʤ 

ʦʧʠʩʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʩʭʝʤ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʘ ʢʦʥʮʝʧʮʠʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ - ʚʦʧʨʦʩʳ 

ʧʨʘʚʠʣ ʠ ʧʦʨʷʜʢʘ ʨʘʟʨʘʙʦʪʢʠ ɸʉʋ ʊʇ, ʧʨʝʜʣʦʞʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʥʘ 

ʦʩʥʦʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʤʧʘʥʠʡ HONEYWELL. ʇʨʠʚʝʜʝʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʨʦʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʩʨʝʜʩʪʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ, ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʨʝʜʩʪʚʘʤ ɸʉʋ ʊʇ. 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʩʧʨʦʝʢʪʠʨʦʚʘʥʘ ʩʭʝʤʘ ʘʚʘʨʠʡʥʦʛʦ ʧʨʠʚʦʜʘ ʧʘʨʦʚʳʭ 

ʪʫʨʙʠʥ ʥʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʫʟʣʦʚ ʘʛʨʝʛʘʪʘ ñɸʤʤʠʘʢ-3ò - ʩʧʨʦʝʢʪʠʨʦʚʘʥ ʘʣʛʦʨʠʪʤ 

ʧʝʨʝʭʦʜʘ ʧʦ ɸɺʈ ʚ ʉʋ ʦʪʜʝʣʝʥʠʷ ñʆʯʠʩʪʢʘò ʠ ʨʝʘʣʠʟʦʚʘʥ ʘʚʘʨʠʡʥʳʡ ʧʨʠʚʦʜ ʥʘ 

ʵʣʝʢʪʨʦʪʷʛʝ ʦʪʜʝʣʝʥʠʷ ñʈʠʬʦʨʤʠʥʛò ʥʘ ʧʣʘʪʬʦʨʤʝ VMware Workstation - 

VMware, Inc. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥ ʩʠʤʫʣʷʪʦʨ ʉʋ Train View ʢʦʤʧʘʥʠʠ ʉʉʉ 

ʪʫʨʙʦʘʛʨʝʛʘʪʦʤ ʮʝʭʘ ɸʂ-72ʄ ʥʘ ʧʣʘʪʬʦʨʤʝ Borland -Delphi 7. 

ɺ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ: 

1. ʉʦʟʜʘʥʳ ʢʘʙʝʣʴʥʳʝ ʞʫʨʥʘʣʳ ʇɸɿ, ʈʉʋ ʠ ʉʉʉ; 

2. ʉʦʟʜʘʥʘ ʧʦʣʠʪʠʢʘ ʠʤʝʥ ʪʦʯʝʢ - Ready ʇʦʣʠʪʠʢʘ ʠʤʝʥ ʪʦʯʝʢ.ʭɽ; 

3. ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʦʜʢʣʶʯʝʥʠʡ ʣʠʥʠʡ ʩʚʷʟʠ ɸʉʋ ʊʇ - Ready FTE 

Optic cable.xls; 

4. ʉʧʨʦʝʢʪʠʨʦʚʘʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʩʭʝʤʳ ʫʟʣʘ ñɸʙʩʦʨʙʮʠʷò ʠ 

ñɼʳʤʦʩʦʩʳ ɹʊɸò ʩʦ ʩʭʝʤʘʤʠ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʠʨʦʚʦʢ; 

5. ʀʟʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʡ ʧʦʩʪʨʦʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʙʣʦʢʦʚ. 
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1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʤʥʝʥʠʡ ñʟʘò ʠ ñʧʨʦʪʠʚò ʘʚʪʦʤʘʪʠʟʘʮʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʝ, ʢʪʦ ʚʳʩʪʫʧʘʝʪ ñʟʘò ʫʪʚʝʨʞʜʘʶʪ, ʯʪʦ ɸʉʋ 

ʧʨʠʥʦʩʷʪ ʟʘʤʝʪʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ, ʩʥʠʞʘʶʪ ʨʠʩʢʠ ʧʨʦʩʪʦʝʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ, ʠʩʢʣʶʯʘʶʪ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʚ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʠ ʜʘʶʪ ʰʠʨʦʢʦʶ ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʠ - ʠʩʭʦʜʷ ʠʟ 

ʩʦʙʨʘʥʥʦʛʦ ʦʧʳʪʘ-ʠʥʬʦʨʤʘʮʠʠ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ. ʇʨʦʪʠʚʥʠʢʠ ɸʉʋ 

ʧʨʠʚʦʜʷʪ ʚʧʦʣʥʝ ʚʝʩʦʤʳʝ ʘʨʛʫʤʝʥʪʳ - ʩʠʩʪʝʤʘ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʨʩʦʥʘʣʘ, ʪ.ʢ. ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʘ ʠ 

ʯʝʣʦʚʝʢ ʠʩʢʣʶʯʝʥ ʠʟ ʥʠʭ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʜʝʨʞʘʥʠʠ ʧʝʨʩʦʥʘʣʘ, ʢʦʪʦʨʦʛʦ 

ʟʘʤʝʥʠʣʘ ʘʚʪʦʤʘʪʠʢʘ ʠʩʯʝʟʘʝʪ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʷʤ - ʧʦʪʝʨʠ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ ʠ ʵʪʦ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʠʩʪʝʤ ɸʉʋ ʊʇ. ʅʝʠʟʙʝʞʥʦʩʪʴ ʧʨʦʮʝʩʩʘ 

ʧʝʨʝʭʦʜʘ ʥʘ ʩʠʩʪʝʤʘ ʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʘʢʘʷ ʞʝ, ʢʘʢ ʠ ʩʘʤʘ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʫ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʮʠʢʣʦʚ. ɺ ʚʠʜʫ 

ʩʦʚʨʝʤʝʥʥʳʭ ʨʠʩʢʦʚ ʤʠʨʦʚʦʛʦ ʢʨʠʟʠʩʘ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʩʧʨʦʩʘ ʠ ʧʦʚʳʰʝʥʠʷ 

ʢʦʥʢʫʨʝʥʪʥʦʡ ʙʦʨʴʙʳ ʟʘ ʨʳʥʦʢ ʩʙʳʪʘ ʪʨʝʙʫʶʪ ʦʪ ʧʨʦʠʟʚʦʜʠʪʝʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʚʦʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ. 

ʀʤʝʥʥʦ ʚʥʝʜʨʝʥʠʝ ɸʉʋ ʊʇ ʟʘʣʦʛ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʠ ʙʝʩʧʝʨʝʙʦʡʥʦʡ 

ʨʘʙʦʪʳ ʮʝʭʦʚ. ʉʧʨʘʚʝʜʣʠʚʦʩʪʠ ʨʘʜʠ, ʤʠʨʦʚʦʡ ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʠʩʪʝʤʳ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʣʠʰʘʶʪ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʣʶʜʝʡ, 

ʦʩʦʙʝʥʥʦ, ʵʪʦ ʩʢʘʟʳʚʘʝʪʩʷ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʨʝʤʝʥʘ ʢʘʢ ʚ 

ʛʦʩʫʜʘʨʩʪʚʝ, ʪʘʢ ʠ ʚ ʤʠʨʝ. ʇʦʵʪʦʤʫ ʧʝʨʝʜ ʩʦʚʨʝʤʝʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ɸʉʋ ʩʪʘʣ 

ʚʳʟʦʚ - ʨʘʟʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʥʝ ʟʘʤʝʥʷʝʪ ʯʝʣʦʚʝʢʘ, ʘ 

ʜʦʧʦʣʥʷʝʪ ʝʛʦ, ʜʦʚʦʣʴʥʘ ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ʆʜʥʘʢʦ, ʦʧʳʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʙʦʡ ʚ 

ʩʠʩʪʝʤʝ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʪʷʞʝʣʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʥʝʞʝʣʠ ñʯʝʣʦʚʝʯʝʩʢʠʡ 

ʬʘʢʪʦʨò, ʪʝʤ ʙʦʣʝʝ ʚ ʩʣʫʯʘʝ ʩʝʨʴʝʟʥʳʭ ʩʙʦʝʚ ʠ ʣʦʛʠʢʠ ʠʩʢʣʶʯʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʚ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ ʜʝʣʘʝʪ ʥʝʚʦʟʤʦʞʥʳʤ ñʧʦʤʦʱʴò ʉʋ. ɺʳʚʦʜ - ʧʦʣʠʪʠʢʘ 

ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ 

ʨʝʘʣʠʷʤʠ, ɸʉʋ ʚʥʝʜʨʷʶʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦ ʠ ʧʦʵʪʦʤʫ ʙʫʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ 
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ʜʦʣʞʝʥ ʠʤʝʪʴ ʧʦʜʛʦʪʦʚʢʫ ʠ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ, ʯʪʦ ʜʘʩʪ ʝʤʫ 

ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʵʪʦʡ ñʢʦʥʢʫʨʝʥʮʠʠ ʩ ʤʘʰʠʥʘʤʠò - ʚʩʷ ʣʦʛʠʢʘ ʧʦʩʪʨʦʝʥʘ ʥʝ 

ʠʥʘʯʝ ʢʘʢ ʣʶʜʴʤʠ! ʇʦʥʠʤʘʝʪʩʷ, ʯʪʦ ʩʧʝʮʠʘʣʠʩʪ ʪʝʧʝʨʴ ʙʫʜʝʪ ʠʤʝʪʴ 

ʫʛʣʫʙʣʝʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʦ ʩʚʦʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʜʦʩʪʘʪʦʯʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʥʘʥʠʷ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʟʥʘʥʠʷ ʠʤʝʶʪ 

ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʣʶʩ - ʦʥʠ ʫʥʠʚʝʨʩʘʣʴʥʳ ʠ ʧʨʠʤʝʥʠʤʳ ʢʦ ʚʩʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ 

ʚʦʪ ʚ ʵʪʦʤ ʠ ʝʩʪʴ ʧʣʶʩ ʧʦʚʩʝʤʝʩʪʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ɸʉʋ! ʇʦʣʠʪʠʢʘ, 

ʧʨʦʚʦʜʠʤʘʷ ʚ ʈʋʟ. ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʚʩʝʭ ʦʪʨʘʩʣʝʡ 

ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʜʛʦʪʦʚʢʠ ʠ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ ʩʦ 

ʚʨʝʤʝʥʠ ʦʙʨʝʪʝʥʠʷ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʜʘʝʪ ʩʚʦʠ ʨʝʟʫʣʴʪʘʪʳ. ʇʨʠʢʘʟʳ, 

ʧʦʩʪʘʥʦʚʣʝʥʠʷ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʜʨ. ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʘʢʪʳ 

ʚʩʝ ʵʪʦ ʧʨʦʜʫʤʘʥʥʘʷ ʠ ʚʟʚʝʰʝʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʛʦʩʫʜʘʨʩʪʚʘ ʚ 

ʩʣʦʞʠʚʰʠʭʩʷ ʫʩʣʦʚʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʦʢʨʘʰʝʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ʙʝʣʳʝ ʮʚʝʪʘ, 

ʪʫʪ ʥʝ ʥʘʜʦ ʟʘʙʣʫʞʜʘʪʴʩʷ, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ð ʵʪʦ ʙʝʩʮʝʥʥʳʡ ʦʧʳʪ, 

ʦʰʠʙʢʠ ʥʘ ʧʫʪʠ ʥʝʦʙʭʦʜʠʤʳ ʠ ʪʦʣʴʢʦ ʛʦʩʫʜʘʨʩʪʚʦ ʚ ʩʦʩʪʦʷʥʠʠ ʠʭ ʨʝʰʘʪʴ, ʯʪʦ 

ʩʦʙʩʪʚʝʥʥʦ ʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʚ ʨʘʟʚʠʪʠʠ. ʊʨʫʜʳ ʛʣʘʚʳ ʛʦʩʫʜʘʨʩʪʚʘ 

ʀʩʣʘʤ ɸʙʜʫʛʘʥʠʝʚʠʯʘ ʨʘʩʩʢʘʟʳʚʘʶʪ ʦ ʪʨʫʜʥʦʤ ʧʨʦʡʜʝʥʥʦʤ ʧʫʪʠ ʤʦʣʦʜʦʡ 

ʩʪʨʘʥʳ, ʠ ʢʪʦ ʢʘʢ ʥʠ ʦʥ ʟʥʘʝʪ ʦ ʚʳʟʦʚʘʭ ʚʨʝʤʝʥʠ, ʧʫʪʷʭ ʜʦʩʪʠʞʝʥʠʷ 

ʥʘʤʝʯʝʥʥʳʭ ʮʝʣʝʡ ʠ ʜʨʫʛʠʭ ʩʦʙʳʪʠʷʭ ʥʘʰʝʡ ʈʦʜʠʥʳ. ɺʨʝʤʷ ʧʦʢʘʟʳʚʘʝʪ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʚʦʜʠʤʳʭ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʨʘʟʚʠʪʠʠ ʩʪʨʘʥʳ. 

ʇʨʦʝʢʪ ʟʘʪʨʘʛʠʚʘʝʪ ʥʝʢʦʪʦʨʳʝ ʚʘʞʥʳʝ ʨʝʰʝʥʠʷ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʢʘʢ ʦʩʥʦʚʘ ʜʣʷ 

ʜʘʣʴʥʝʡ ʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ. ʀʥʩʪʠʪʫʪʳ ʧʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ 

(ɻʀɸʇ) ʧʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʚ ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʜʥʦ ʠʟ ʪʘʢʠʭ 

- ñOôZKIMYOSANOATLOYHAò ñOôZKIMYOSANOATLOYHAò - ʛʝʥʝʨʘʣʴʥʳʡ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢ ʧʨʝʜʧʨʠʷʪʠʡ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʝʩʧʫʙʣʠʢʠ 

ʋʟʙʝʢʠʩʪʘʥ. ʈʝʛʣʘʤʝʥʪ ʠʩʧʦʣʴʟʦʚʘʥʥʳʡ ʚ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ 

ʠʤʝʥʥʦ ʵʪʠʤ ʠʥʩʪʠʪʫʪʦʤ ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ɸʆ ñFARGôONAAZOTò. 

ɹʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʣʠʪʝʨʘʪʫʨʘ ʙʳʚʰʝʛʦ ʉʉʉʈ, ʈʌ, ʌʈɻ (ʪʝʭʥʠʯʝʩʢʘʷ 
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ʜʦʢʫʤʝʥʪʘʮʠʷ ñSamsonò) ʠ ʋʢʨʘʠʥʳ. ɼʘʣʝʝ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ: 

1. ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʨʝʛʣʘʤʝʥʪ ɸʆ ðFARGôONAAZOTò. ʇʨʠ 

ʨʘʟʨʘʙʦʪʢʘʭ ʧʨʦʝʢʪʘ ʦʯʝʥʴ ʚʘʞʥʳʡ ʜʦʢʫʤʝʥʪ, ʪ.ʢ. ʧʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʚʩʝʭ ɸʇʉ 

ʠ ɸʇɹ ʦʥʠ ʚʥʦʩʷʪʩʷ ʚʦ ʚʨʝʤʝʥʥʳʡ ʨʝʛʣʘʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʨʦʡʜʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʤʠʩʩʠʠ ʙʫʜʝʪ ʫʪʚʝʨʞʜʝʥ ʢʘʢ ʧʦʩʪʦʷʥʥʳʡ. ʇʦʩʪʦʷʥʥʳʡ 

ʨʝʛʣʘʤʝʥʪ ð ʵʪʦ ʙʝʟʫʩʣʦʚʥʘʷ ʠʥʩʪʨʫʢʮʠʷ ʧʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʩʝʭ 

ʝʛʦ ʫʟʣʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

2. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ.ɺ.ʐʫʚʘʣʦʚ, ɻ.ɸ.ʆʛʘʜʞʘʥʦʚ,ɺ.ɸ.ɻʦʣʫʙʷʪʥʠʢʦʚ. ʄ. -

ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋʊʇ, ʩʚʝʜʝʥʠʷ ʧʦ ʦʬʦʨʤʣʝʥʠʶ 

ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʆʧʠʩʘʥʳ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ 

ʭʠʤʠʯʝʩʢʦʡ ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɸ ʪʘʢʞʝ ʠʤʝʝʪʩʷ 

ʤʘʪʝʨʠʘʣ, ʧʦʩʚʷʱʝʥʥʳʡ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʠʢʨʦ ʕɺʄ ʠ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʨʘʟʜʝʣʳ ʧʦ ʩʭʝʤʘʤ ʢʦʥʪʨʦʣʷ, 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʩʠʛʥʘʣʠʟʘʮʠʠ, ʙʣʦʢʠʨʦʚʦʢ ʠ ʟʘʱʠʪʳ, ʧʦ ʩʭʝʤʘʤð

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ɼʘʥʦ ʦʧʠʩʘʥʠʝ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʡ, ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʡ, 

ʥʝʬʪʝʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʧʨʦʠʟʚʦʜʩʪʚ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʠ. ɼʣʷ ʫʯʘʱʠʭʩʷ ʪʝʭʥʠʢʫʤʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʡ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʣʝʟʥʘ ʩʪʫʜʝʥʪʘʤ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʠʥʞʝʥʝʨʥʦðʪʝʭʥʠʯʝʩʢʠʤ 

ʨʘʙʦʪʥʠʢʘʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ 

3. ɽ.ɻ. ɼʫʜʥʠʢʦʚ, ɸ.ɺ. ʂʘʟʘʢʦʚ, ʖ.ʅ. ʉʦʬʠʝʚʘ, ɸ. ʕ. ʉʦʬʠʝʚ, ɸ.ʄ. 

ʎʠʨʣʠʥ - ðɸʚʪʦʤʘʪʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠò - 

ʆʧʠʩʘʥʘ ʤʝʪʦʜʠʢʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ. ʋʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʠ ʫʧʨʘʚʣʷʶʱʠʤ ʬʫʥʢʮʠʷʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʪʠʧʦʚʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 
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ʧʨʦʮʝʩʩʦʚ. ɸʣʛʦʨʠʪʤʳ ʧʝʨʚʠʯʥʦʡ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ɸʉʋʊʇ. 

ɺʳʯʠʩʣʝʥʠʝ ʦʙʦʙʱʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʮʝʩʩʘ. ʆʧʪʠʤʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʊʝʭʥʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʧʨʠʤʝʨʳ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚ 

ʭʠʤʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

4. ʌʝʜʦʪʦʚ ɸ.ɺ. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʠʩʪʝʤʘʭ - ʠʟʣʘʛʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʱʠʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋ, ʟʘʜʘʯʠ ʠ ʩʨʝʜʩʪʚʘ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʠ 

ʨʘʩʯʝʪʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ.  

5. ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ/ ɺ. ɸ. ɻʦʣʫʙʷʪʥʠʢʦʚ, ɺ. ɺ. ʐʫʚʘʣʦʚ. - ɺʦ ʚʪʦʨʦʤ ʠʟʜʘʥʠʠ 

(ʧʝʨʚʦʝ ʚʳʰʣʦ ʚ 1972 ʛ.) ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ɸʉʋʊʇ, 

ʨʘʩʰʠʨʝʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʆʧʠʩʘʥʳ 

ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʭʠʤʠʯʝʩʢʦʡ ʠ ʩʤʝʞʥʳʭ ʩ ʥʝʡ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɼʣʷ ʫʯʘʱʠʭʩʷ ʪʝʭʥʠʢʫʤʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʚ ʦʙʣʘʩʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʭʠʤʠʯʝʩʢʦʡ ʠ ʩʤʝʞʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʇʦʣʝʟʥʘ ʩʪʫʜʝʥʪʘʤ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʠ ʠʥʞʝʥʝʨʥʦ-ʪʝʭʥʠʯʝʩʢʠʤ 

ʨʘʙʦʪʥʠʢʘʤ, ʟʘʥʠʤʘʶʱʠʤʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʜʣʷ ʭʠʤʠʯʝʩʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ. 

6. ʆʙʱʝʦʪʨʘʩʣʝʚʳʝ ʨʫʢʦʚʦʜʷʱʠʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʦʟʜʘʥʠʶ 

ʠ ʧʨʠʤʝʥʝʥʠʶ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʪʨʘʩʣʷʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ʆʈʄʄ-3 ɸʉʋ ʊʇ) ð ʆʈʄʄ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʠ ɸʉʋ ʊʇ, 

ʘʛʨʝʛʘʪʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ ʜʣʷ ʩʪʨʦʷʱʠʭʩʷ, ʘ ʪʘʢʞʝ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ. ʂ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʷʤ, 
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ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ɸʉʋʊʇ, ʦʪʥʦʩʠʪʩʷ ʥʘʣʠʯʠʝ ʢʦʤʧʣʝʢʩʘ 

ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʦʮʝʩʩ ʩʦʟʜʘʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

7. ʅʘʣʘʜʢʘ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ: ʉʧʨʘʚʦʯʥʦʝ ʧʦʩʦʙʠʝ/ ɸ. ʉ. ʂʣʶʝʚ, ɸ. ʊ. ʃʝʙʝʜʝʚ, ʉ. ɸ. ʂʣʶʝʚ, 

ɸ. ɻ. ʊʦʚʘʨʥʦʚ; ʇʦʜ ʨʝʜ. ɸ. ʉ. ʂʣʶʝʚʘ. ð ʠʟʣʦʞʝʥʳ ʦʩʥʦʚʳ ʧʨʠʢʣʘʜʥʦʡ ʪʝʦʨʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʠʥʞʝʥʝʨʥʳʝ ʤʝʪʦʜʳ ʥʘʣʘʜʢʠ ʩʠʩʪʝʤ. ɺʦ ʚʪʦʨʦʤ 

ʠʟʜʘʥʠʠ ʢʥʠʛʠ ʫʯʪʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʯʘʩʪʠ ʪʝʨʤʠʥʦʣʦʛʠʠ ʠ ʥʦʤʝʥʢʣʘʪʫʨʳ 

ʚʳʧʫʩʢʘʝʤʳʭ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ 

ʥʘʩʪʨʦʡʢʠ ʨʝʛʫʣʷʪʦʨʦʚ. 

8. ʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠò; ʕʥʝʨʛʦʘʪʦʤʠʟʜʘʪ 1985 ʛ. ʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʠʩʮʠʧʣʠʥʘ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʝʢʪʘʤʠ 

ʨʘʟʥʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. ʇʨʠ ʵʪʦʤ ʩ ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʚʳʯʠʩʣʷʶʪʩʷ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ. 

9. ʈʦʪʘʯ ɺ.ʗ., ʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ 

ʧʨʠʤʝʥʝʥʠʷ ʦʩʥʦʚ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠ ̫ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʉʋ ʊʇ. 

ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʩʧʝʮʠʬʠʢʝ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʩʠʩʪʝʤ, ʩ 

ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ: ʙʦʣʴʰʘ ̫ ʠʥʝʨʮʠʦʥʥʦʩʪʴ, 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ, ʥʘʣʠʯʠʝ ʟʘʧʘʟʜʳʚʘʥʠʷ ʚ ʧʝʨʝʜʘʯʝ ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʪ.ʧ. 

10. ʇʨʘʚʠʣʘ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ʄ.,1998 ʛ. ð ʩʦʜʝʨʞʠʪ 

ʦʙʱʫʶ ʯʘʩʪʴ, ʚ ʢʦʪʦʨʦʡ ʜʘʶʪʩʷ ʫʢʘʟʘʥʠʷ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ, 

ʚʳʙʦʨʫ ʧʨʦʚʦʜʥʠʢʦʚ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ. ɺ ʥʝʛʦ ʚʭʦʜʷʪ ʪʘʢʠʝ ʨʘʟʜʝʣ r

ʢʘʢ: ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʦʜʩʪʘʥʮʠʠ, ʵʣʝʢʪʨʦʩʠʣʦʚʳʝ ʫʩʪʘʥʦʚʢʠ, 

ʦʩʚʝʱʝʥʠʝ, ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʘʥʘʣʠʟʘʮʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʟʘʱʠʪʘ ʠ ʘʚʪʦʤʘʪʠʢʘ. ɼʣʷ ʠʥʞʝʥʝʨʦʚ ʠ ʪʝʭʥʠʢʦʚ, ʟʘʥʷʪʳʭ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ, ʤʦʥʪʘʞʦʤ ʠ ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ. 

11. ʊʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʜʠʧʣʦʤʥʳʭ ʧʨʦʝʢʪʦʚ: ʋʯʝʙ. 

ʧʦʩʦʙʠʝ ʜʣʷ ʚʫʟʦʚ/ ʃ.ɸ. ɸʩʪʨʝʠʥʘ, ɺ.ɺ. ɹʘʣʜʝʩʦʚ, ɺ.ʂ. ɹʝʢʣʝʰʦʚ ʠ ʜʨ. ð ʚ 
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ʧʦʩʦʙʠʠ ʨʘʩʢʨʳʚʘʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝ, ʧʦʨʷʜʦʢ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʠ ʠʟʣʦʞʝʥʠʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝʤʳʭ 

ʠʥʞʝʥʝʨʥʳʭ ʨʝʰʝʥʠʡ ʧʨʠ ʨʘʙʦʪʝ ʩʪʫʜʝʥʪʦʚ ʥʘʜ ʜʠʧʣʦʤʥʳʤ ʧʨʦʝʢʪʦʤ. 

ʇʨʠʚʦʜʷʪʩʷ ʢʦʥʢʨʝʪʥʳʝ ʤʝʪʦʜʠʢʠ, ʨʘʩʯʝʪʥʳʝ ʬʦʨʤʫʣʳ, ʩʭʝʤʳ ʠ ʨʠʩʫʥʢʠ. 

12. ʂʘʨʧʝʥʢʦ ɽ.ʄ., ʂʦʤʢʦʚ ʉ.ʖ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʤʝʥʝʜʞʤʝʥʪ. 

ʋʯʝʙʥʦʝ ʧʦʩʦʙʠʝ. ɻʦʤʝʣʴ, 2010 ʛ. ð ʧʦʩʦʙʠʝ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʠ ʩʪʫʜʝʥʪʦʚ, ʠʟʫʯʘʶʱʠʭ ʢʫʨʩ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʤʝʥʝʜʞʤʝʥʪè. ʅʘʩʪʦʷʱʝʝ ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʨʘʟʨʘʙʦʪʘʥʦ ʩ ʮʝʣʴʶ ʦʢʘʟʘʥʠʷ 

ʧʦʤʦʱʠ ʩʪʫʜʝʥʪʘʤ ʚ ʚʦʧʨʦʩʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ çʇʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʤʝʥʝʜʞʤʝʥʪè ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʄʝʥʝʜʞʤʝʥʪè. ɺ ʫʯʝʙʥʦʤ ʧʦʩʦʙʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʘ: 

ʧʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ; ʦʩʥʦʚʳ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʦʨʛʘʥʠʟʘʮʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚ; ʧʨʠʥʷʪʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʨʝʰʝʥʠʡ; ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ; ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʀʥʪʝʨʥʝʪ ʨʝʩʫʨʩʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʙʠʙʣʠʦʪʝʯʥʳʤʠ, ʧʨʘʚʦʚʳʤʠ, ʞʫʨʥʘʣʴʥʳʤʠ, ʦʬʠʮʠʘʣʴʥʳʤʠ 

ʩʘʡʪʘʤʠ. ʀʥʪʝʨʥʝʪ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʝʢʪʘ ʢʘʢ 

ʠʩʪʦʯʥʠʢ ʩʚʝʞʝʡ ʠʥʬʦʨʤʘʮʠʠ, ʜʣʷ ʩʨʘʚʥʝʥʠʷ, ʢʦʥʩʫʣʴʪʘʮʠʡ ʠ ʧʝʨʝʚʦʜʦʚ. 
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2. ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆɹʒɽʂʊɸ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

 

2.1 ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦʙ ʦʙʲʝʢʪʘʭ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

 

ʇʨʦʠʟʚʦʜʩʪʚʘ ʘʤʤʠʘʢʘ ʠ ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʢʘʢ ʧʨʦʠʟʚʦʜʠʪʝʣʴ ʠ ʧʦʪʨʝʙʠʪʝʣʴ, ʧʦʣʫʯʘʝʤʘʷ ʧʨʦʜʫʢʮʠʷ ʚ ʧʝʨʚʦʤ 

ʷʚʣʷʝʪʩʷ ʩʳʨʴʝʤ ʜʣʷ ʚʪʦʨʦʛʦ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʣʦʞʝʥʥʳʤʠ ʧʣʘʥʘʤʠ ʧʦ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ɸʉʋ ʊʇ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʝʝ 

ʘʥʘʣʦʛʠʯʥʦʩʪʠ ʩ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ɸʉʋ ʚ ʮʝʭʫ ñɸʤʤʠʘʢ-3ò ʠʤʝʝʪ ʩʤʳʩʣ 

ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʧʝʨʝʭʦʜ ʧʨʦʠʟʚʦʜʩʪʚʘ ɸʂ-72ʄ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʞʝ 

ʠʤʝʁɦ ʠʤʩʷ ʦʧʳʪʦʤ ʠ ʧʨʠʤʝʥʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʥʦʚʰʝʩʪʚ ʢʘʢ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ, 

ʪʘʢ ʠ ʩʠʩʪʝʤʥʦʤ ʧʣʘʥʘʭ. ʅʘʯʥʝʤ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʩʪʚ, ʦʙʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʦʪ ʩʠʩʪʝʤʳ ʧʦʩʪʦʷʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ, ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ñʛʦʨʷʯʝʡ ʟʘʤʝʥʳò. ʇʨʦʠʟʚʦʜʩʪʚʦ 

ʘʤʤʠʘʢʘ ʨʘʟʜʝʣʝʥʦ ʥʘ ʙʣʦʢʠ, ʢʘʢ ʠ ʮʝʭ ɸʂ-72ʄ ʠʭ ʨʘʟʣʠʯʘʝʪ ʤʘʩʰʪʘʙ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʥʦʤʥʦʛʦ ʚʳʚʦʜʘ ʥʘ ʨʝʤʦʥʪ, ʯʪʦ ʩʦʟʜʘʝʪ ʟʘʜʘʯʫ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʟʘʣʦʞʝʥʳ ʚ ɸʉʋ ʊʇ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʊʫʪ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ñʦʪʢʘʪò ʥʘʟʘʜ ʠʣʠ ʚʦʟʚʨʘʪ ʢ 

ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʵʪʘʧʫ ʚʳʚʦʜʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʥʦʨʤʘʣʴʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʨʝʞʠʤ (ʅʊʈ).  

ɸʉʋ ʊʇ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʯʘʩʪʠ:  

1) ʨʝʛʠʩʪʨʘʮʠʷ, ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ (ʈʉʋ ʘʥʛʣ. ʚʝʨʩʠʷ - DCS);  

2) ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʥʳʤʠ ʠ ʢʦʤʧʣʝʢʩʥʳʤʠ 

ʤʘʰʠʥʥʳʤʠ ʘʛʨʝʛʘʪʘʤʠ ʬʠʨʤʳ CCC (CCS) - Train View;  

3) ʩʠʩʪʝʤʘ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ ʟʘʱʠʪʳ ʠ ʘʚʘʨʠʡʥʦʡ ʩʠʛʥʘʣʠʟʘʮʠʠ (ʇɸɿ), 

ʮʝʣʴ ʢʦʪʦʨʦʡ ʧʨʠʚʝʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʫʟʝʣ, ʮʝʭ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ - FSC 

(Fail Safety Control). 

ʄʦʞʥʦ ʪʘʢʞʝ ʜʦʙʘʚʠʪʴ ʥʝʤʘʣʦʚʘʞʥʫʶ ʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʛʘʟʦʚʦʛʦ 

ʘʥʘʣʠʟʘ - ʉɸɻɸ, ʢʦʪʦʨʘʷ ʜʫʙʣʠʨʫʝʪ ʘʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 
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ʣʘʙʦʨʘʪʦʨʠʠ, ʷʚʣʷʷʩʴ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʜʣʷ ʥʝʧʨʝʨʳʚʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʧʦʚʝʜʝʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʉɸɻɸ 

ʫʯʘʩʪʚʫʝʪ ʚ ʙʣʦʢʠʨʦʚʦʯʥʳʭ ʧʨʦʮʝʩʩʘʭ ʢʘʢ ʧʝʨʚʦʧʨʠʯʠʥʘ, ʪʨʝʙʫʶʱʘʷ ʧʨʷʤʳʭ ʠ 

ʢʦʩʚʝʥʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʩʨʘʙʘʪʳʚʘʥʠʷ. ʆʥʠ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʚ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʣʘʥʝ ʚ ʧʨʦʮʝʩʩʝ ʚʝʜʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʝʝ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ. 

ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʢʘʢ soft-ʦʤ, ʪʘʢ ʠ hardware-ʦʤ, ʵʪʦ ʦʩʥʦʚʘʥʦ ʥʘ ʩʢʦʨʦʩʪʷʭ 

ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʇʦʣʝʚʳʝ ʧʨʠʙʦʨʳ ʠ ʤʝʭʘʥʠʟʤʳ ɸʉʋ ʊʇ - ʜʘʪʯʠʢʠ ʵʣʝʢʪʨʦ-ʢʦʥʪʘʢʪʥʳʝ, 

ʜʘʚʣʝʥʠʷ, ʫʨʦʚʥʷ, ʪʝʤʧʝʨʘʪʫʨʳ, ʨʘʩʭʦʜʦʤʝʨʳ, ʛʘʟʦʚʳʝ ʘʥʘʣʠʟʘʪʦʨʳ, ʧʦʣʦʞʝʥʠʷ 

(ʢʦʥʮʝʚʠʢʠ ʠ ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ); ʠʩʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ - ʢʣʘʧʘʥʳ, ʦʪʩʝʯʥʳʝ 

ʢʣʘʧʘʥʘ, ʕʄʂ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʢʣʘʧʘʥ), ʕʇʂ (ʵʣʝʢʪʨʦʧʥʝʚʤʘʪʠʯʝʩʢʠʡ 

ʢʣʘʧʘʥ), ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʳʝ ʟʘʜʚʠʞʢʠ, ʧʫʩʢʘʪʝʣʠ ʥʘʩʦʩʦʚ ʠ ʚʝʥʪʠʣʷʪʦʨʦʚ, 

ʨʝʣʝʡʥʳʝ ʧʝʨʝʢʣʶʯʘʪʝʣʠ, ʩʭʝʤʳ ɸɺʈ [12].  

ʉʳʨʴʝ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʘʭ - ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, 

ʚʦʜʘ, ʘʪʤʦʩʬʝʨʥʳʡ ʚʦʟʜʫʭ, ʘʤʤʠʘʢ, ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʘʙʩʦʨʙʝʥʪʳ 

(ʪʚʝʨʜʳʝ ʠ ʞʠʜʢʠʝ), ʢʠʩʣʦʪʘ ʩʝʨʥʘʷ, ʩʦʜʘ ʢʘʫʩʪʠʯʝʩʢʘʷ, ʛʠʜʨʘʟʠʥ ʛʠʜʨʘʪ 

ʪʝʭʥʠʯʝʩʢʠʡ, ʪʨʠʥʘʪʨʠʡʬʦʩʬʘʪ, ʘʥʪʠʚʩʧʝʥʠʚʘʪʝʣʴ. [8] 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʘʤʤʠʘʢʘ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʩʪʘʜʠʡ: 

- ʢʦʤʧʨʝʩʩʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

- ʩʝʨʦʦʯʠʩʪʢʘ 

- ʢʦʥʚʝʨʩʠʷ ʤʝʪʘʥʘ 

- ʢʦʥʚʝʨʩʠʷ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ 

- ʤʦʥʦʵʪʘʥʦʣʘʤʠʥʦʚʘʷ ʦʯʠʩʪʢʘ 

- ʤʝʪʘʥʠʨʦʚʘʥʠʝ 

- ʢʦʤʧʨʝʩʩʠʷ ʘʟʦʪʦʚʦʜʦʨʦʜʥʦʡ ʩʤʝʩʠ 

- ʩʠʥʪʝʟ ʘʤʤʠʘʢʘ. 

- ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʦʪʨʝʙʣʝʥʠʝ ʧʘʨʘ 

- ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʘʨʘ ʠ ʩʙʦʨ ʢʦʥʜʝʥʩʘʪʘ ʢʦʤʧʨʝʩʩʠʠ 

- ʫʩʪʘʥʦʚʢʘ ʨʘʟʛʦʥʢʠ ʛʘʟʦʚʦʛʦ ʢʦʥʜʝʥʩʘʪʘ 

- ʬʘʢʝʣʴʥʘʷ ʫʩʪʘʥʦʚʢʘ 
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- ʫʩʪʘʥʦʚʢʘ ʦʩʫʰʢʠ ʠ ʦʯʠʩʪʢʠ ʚʦʟʜʫʭʘ ʂʀʇ 

- ʝʤʢʦʩʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

- ʨʘʟʦʛʨʝʚ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʦʭʣʘʞʜʝʥʠʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ʮʠʨʢʫʣʷʮʠʦʥʥʳʤ 

ʘʟʦʪʦʤ 

- ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ 

ʇʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, ʩʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, 

ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʩʪʘʜʠʡ: 

- ʧʦʜʛʦʪʦʚʢʘ ʘʤʤʠʘʢʘ; 

- ʢʦʥʪʘʢʪʥʦʝ ʦʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ ʚ ʦʢʠʩʴ ʘʟʦʪʘ; 

- ʦʭʣʘʞʜʝʥʠʝ ʦʢʠʩʣʦʚ ʘʟʦʪʘ; 

- ʧʨʦʤʳʚʢʘ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʦʪ ʥʠʪʨʠʪ - ʥʠʪʨʘʪʥʳʭ ʩʦʣʝʡ ʘʤʤʦʥʠʷ; 

- ʧʝʨʝʨʘʙʦʪʢʘ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʚ ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ; 

- ʢʘʪʘʣʠʪʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʦʪ ʦʩʪʘʪʦʯʥʳʭ ʦʢʠʩʣʦʚ ʘʟʦʪʘ; 

- ʩʢʣʘʜʠʨʦʚʘʥʠʝ ʠ ʦʪʛʨʫʟʢʘ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʦʜʛʦʪʦʚʢʘ ɺʆʎ; 

- ʨʝʛʝʥʝʨʘʮʠʷ ʢʘʪʘʣʠʟʘʪʦʨʥʳʭ ʩʝʪʦʢ. 

 

2.2 ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ 

ʧʨʦʠʟʚʦʜʩʪʚ 

 

2.2.1 ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʤʤʠʘʢʘ (NH3) 

 

ʉr ʨʴʝʤ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʤʤʠʘʢʘ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʢʦʪʦʨʳʡ ʠʟ 

ʩʝʪʠ ʟʘʚʦʜʘ ʧʦʜ ʜʘʚʣʝʥʠʝʤ (1,1-1,2) ʄPa ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ -5 (ʤʠʥʫʩ 40 - 35)Áʉ ʚ 

ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʙʦʣʝʝ 70 000 m/h ʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ï 5 ʩʦʝʜʠʥʝʥʠʡ ʩʝʨʳ ʥʝ ʙʦʣʝʝ 

80 mg/m (ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʝʨʫ). ʈʘʩʭʦʜ, ʜʘʚʣʝʥʠʝ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ ʮʝʥʪʨʘʣʴʥʦʤ ʧʫʣʴʪʝ ʫʧʨʘʚʣʝʥʠʷ (ʎʇʋ) ʩ ʩʠʛʥʘʣʠʟʘʮʠʝʡ 

ʤʠʥʠʤʫʤʘ - 1 MPa, ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʩʦʩʪʘʚʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. 

ʇʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʘʛʨʝʛʘʪʝ ʜʝʣʠʪʩʷ ʥʘ ʜʚʘ ʧʦʪʦʢʘ, ʦʜʠʥ ʜʣʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʣʷ, ʜʨʫʛʦʡ, ʩʞʠʛʘʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ.  
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ʆʯʠʩʪʢʘ ʦʪ ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʜʚʝ ʩʪʫʧʝʥʠ: I ʩʪʫʧʝʥʴ - 

ʛʠʜʨʠʨʦʚʘʥʠʝ ʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʩʝʨʳ ʚ ʩʝʨʦʚʦʜʦʨʦʜ ʥʘ 

ʘʣʶʤʦʢʦʙʘʣʴʪʤʦʣʠʙʜʝʥʦʚʦʤ ʢʘʪʘʣʠʟʘʪʦʨʝ, II ʩʪʫʧʝʥʴ ï ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ 

ʩʝʨʦʚʦʜʦʨʦʜ ʧʦʛʣʦʱʷʝʪʩʷ ʦʢʠʩʴʶ ʮʠʥʢʘ.  

ʂʦʥʚʝʨʩʠʷ ʤʝʪʘʥʘ - ʛʘʟʦʚʘʷ ʩʤʝʩʴ ʩʤʝʰʠʚʘʝʪʩʷ ʩ ʚʦʜʷʥʳʤ ʧʘʨʦʤ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ ʧʘʨ: ʛʘʟʦʚʘʷ ʩʤʝʩʴ, ʨʘʚʥʦʛʦ (3,1-3,4) m /m, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʦʦʪʥʦʰʝʥʠʶ ʧʘʨ: ʧʨʠʨʦʜʥʳʡ ʛʘʟ (3,6-4,0) m3/m3. ʇʦʩʣʝ ʪʦʛʦ ʢʘʢ, ʩʤʝʰʘʚʰʠʩʴ 

ʩ ʧʘʨʦʤ, ʧʘʨʦʛʘʟʦʚʘʷ ʩʤʝʩʴ ʧʦʩʪʫʧʘʝʪ ʚ ʧʦʜʦʛʨʝʚʘʪʝʣʴ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ 

ʢʦʥʚʝʢʮʠʦʥʥʦʡ ʢʘʤʝʨʝ ʪʨʫʙʯʘʪʦʡ ʧʝʯʠ, ʪʘʤ ʟʘ ʩʯʝʪ ʪʝʧʣʘ ʜʳʤʦʚʳʭ ʛʘʟʦʚ ʩʤʝʩʴ 

ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʚʳʰʝ 525ʦʉ. ʅʘʛʨʝʚʰʠʩʴ ʧʘʨʦʛʘʟʦʚʘʷ ʩʤʝʩʴ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʘʢʮʠʦʥʥʳʤ ʪʨʫʙʘʤ, ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʚ ʨʘʜʠʘʥʪʥʦʡ ʢʘʤʝʨʝ 

ʪʨʫʙʯʘʪʦʡ ʧʝʯʠ. ɺ ʨʝʘʢʮʠʦʥʥʳʭ ʪʨʫʙʘʭ ʥʘ ʥʠʢʝʣʝʚʳʭ ʢʘʪʘʣʠʟʘʪʦʨʘʭ (ɻʀɸʇ-16 

ʠʣʠ ʝʛʦ ʘʥʘʣʦʛʘʭ), ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʚʳʭʦʜʝ (760-830)ʦʉ ʠ ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʠ 

1790 h-1 ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʮʝʩʩ ʢʦʥʚʝʨʩʠʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩ ʧʘʨʦʤ ʧʦ ʨʝʘʢʮʠʷʤ: 

ʉnHn+2 + n H2O ź n CO + (2n+1)H2 ï Q                    

CH4+ H2O ź CO + 3H2 ï Q 

CH4 + 2H2O ź CO2 + 4H2 ï Q                           

CO + H2O ź CO2 +H2 +Q       (1.1) 

ʊʝʧʣʦ, ʢʦʪʦʨʦʝ ʥʫʞʥʦ ʜʣʷ ʧʨʦʮʝʩʩʘ ʢʦʥʚʝʨʩʠʠ ʤʝʪʘʥʘ, ʧʦʜʚʦʜʠʪʩʷ ʢ 

ʪʨʫʙʘʤ ʚ ʢʘʤʝʨʝ ʨʘʜʠʘʮʠʠ ʧʨʠ ʩʞʠʛʘʥʠʠ ʪʦʧʣʠʚʥʦʛʦ ʛʘʟʘ ʚ ʧʦʪʦʣʦʯʥʳʭ 

ʛʦʨʝʣʢʘʭ ʧʝʯʠ. ʇʦʩʣʝ ʨʝʘʢʮʠʦʥʥʳʭ ʪʨʫʙ ʢʦʥʚʝʨʪʠʨʦʚʘʥʥʳʡ ʛʘʟ ʧʨʦʭʦʜʠʪ 

ʩʙʦʨʥʳʡ ʢʦʣʣʝʢʪʦʨ ʠ ʧʦʜʲʝʤʥʳʝ ʪʨʫʙʳ, ʪʘʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʥʘʛʨʝʚʘʝʪʩʷ ʜʦ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʙʦʣʝʝ 860ʦʉ, ʠ ʟʘʪʝʤ ʧʦ ʬʫʪʝʨʦʚʘʥʥʦʤʫ ʪʨʫʙʦʧʨʦʚʦʜʫ 

ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʥʚʝʨʪʦʨ ʤʝʪʘʥʘ II ʩʪʫʧʝʥʠ. ʇʦʣʫʯʝʥʠʝ ʧʘʨʘ 10 MPa - ʊʨʫʙʯʘʪʘʷ 

ʧʝʯʴ, ʧʦʤʠʤʦ ʨʘʜʠʘʮʠʦʥʥʦʡ ʢʘʤʝʨʳ ʩ ʨʝʘʢʮʠʦʥʥʳʤʠ ʪʨʫʙʘʤʠ, ʢʦʥʚʝʢʮʠʦʥʥʦʡ 

ʢʘʤʝʨʳ ʩ ʙʣʦʢʦʤ ʪʝʧʣʦʠʩʧʦʣʴʟʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ (ɹʊɸ), ʠʤʝʝʪ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʫʶ ʧʝʯʴ, ʛʜʝ ʟʘ ʩʯʝʪ ʩʞʠʛʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʦʣʫʯʘʝʪʩʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʘʨʘ ʜʘʚʣʝʥʠʝʤ (10,2-10,9) ʄPa    ((102-109) 

kgf/ʩm2). ʇʨʦʮʝʩʩ ʢʦʥʚʝʨʩʠʠ ʤʝʪʘʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ ʧʦʜ ʜʘʚʣʝʥʠʝʤ 
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3,2 ʄPa, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʥʚʝʨʪʦʨʘ ʥʝ ʙʦʣʝʝ 1010ʦʉ ʠ ʩ 

ʦʙʲʝʤʥʦʡ ʩʢʦʨʦʩʪʴʶ (ʧʦ ʚʭʦʜʷʱʝʤʫ ʛʘʟʫ) 3900ʯʘʩ-1 ʧʦ ʩʣʝʜʫʶʱʠʤ ʨʝʘʢʮʠʷʤ: 

CH4 + 0,5O2 Ÿ CO + 2H2 + Q 

H2 + 0,5O2 Ÿ H2O + Q + 57,8          kcal/mol  

CH4 + H2O = CO + 3H2 ï Q ï 49,3   kcal/mol   

Cʆ + H2O = CO2 + H2 + Q + 9,8       kcal/mol                   (1.2)  

ʊʝʧʣʦ, ʢʦʪʦʨʦʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʨʝʘʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ  ʜʦʙʘʚʣʝʥʠʷ 

ʚʦʟʜʫʭʘ ʚ ʢʦʥʚʝʨʪʦʨ ʤʝʪʘʥʘ (ʩʦʦʪʥʦʰʝʥʠʝ H2:N2 ʢʘʢ 3:1). ʇʨʦʮʝʩʩ ʢʦʥʚʝʨʩʠʠ 

ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʦʩʥʦʚʥʦʡ ʨʝʘʢʮʠʝʡ: 

ʉʆ + ʅ2ʆ= ʉʆ2 + ʅ2 + Q + 9,8 kcal/mol                          (1.3) 

ʄʝʪʠʣʜʠʵʪʘʥʦʣʘʤʠʥʦʚʘʷ ʦʯʠʩʪʢʘ - ʦʯʠʩʪʢʘ ʢʦʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ ʛʘʟʘ ʦʪ 

ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʨʘʩʪʚʦʨʦʤ ʤʝʪʠʣʜʠʵʪʘʥʦʣʘʤʠʥ (ʄɼʕɸ -ʘʙʩʦʨʙʝʥʪ) 

ʦʩʥʦʚʘʥʘ ʥʘ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʫʨʘʚʥʝʥʠʷʭ: 

- ʚ ʧʝʨʚʦʡ ʩʪʘʜʠʠ ʧʨʠ L < 0,5 mol CO2/mol ʄʕɸ ʦʙʨʘʟʫʝʪʩʷ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʢʘʨʙʘʤʘʪ ʤʝʪʠʣʜʠʵʪʘʥʦʣʘʤʠʥʘ: 

2NH2ʆʅCH2CH2 + CO2 = CH2CH2OHNʅCOOCH2CH2OHNH3  (1.4) 

ʂʘʨʙʘʤʘʪ ʧʦʜʚʝʨʛʘʝʪʩʷ ʛʠʜʨʦʣʠʟʫ ʚ ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʦʡ ʨʝʘʢʮʠʠ, 

ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʝʪʩʷ ʙʠʢʦʨʙʦʥʘʪ ʠ ʤʦʣʝʢʫʣʘ ʩʚʦʙʦʜʥʦʛʦ ʤʝʪʠʣʜʠʵʪʘʥʦʣʘʤʠʥʘ 

ʚʥʦʚʴ ʚʩʪʫʧʘʶʱʘʷ ʚ ʨʝʘʢʮʠʶ: 

CH2CH2OHNʅCOOCH2CH2OHNHʟ + ʅ2ʆ == CH2CH2OHNH2 + 

CH2CH2OHNH3 HCO3 (1.5) 

ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʩʫʤʤʘʨʥʘʷ ʨʝʘʢʮʠʷ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ L> 0,5 ʤʦʣʴ 

ʉʆ2/ʤʦʣʴ ʄʕɸ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

ʉʆ2 + CH2CH2OHNH2+ ʅ2ʆ .. CH2CH2OHNH3 ʅʉʆ3 (1.6) 

ʄʝʪʘʥʠʨʦʚʘʥʠʝ - ʧʦʩʣʝ ʤʝʪʠʣʜʠʵʪʘʥʦʣʘʤʠʥʦʚʦʡ ʦʯʠʩʪʢʠ ʚ ʥʝʦʯʠʱʝʥʥʦʡ  

ʟʦʪʦʚʦʜʦʨʦʜʥʘʷʩʤʝʩʴ ʩʦʜʝʨʞʘʥʠʝ ʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʥʝ ʙʦʣʝʝ 0,65% ʦʙ. ʠ 

ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ ʥʝ ʙʦʣʝʝ 300 ppm, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʷʜʘʤʠ ʜʣʷ ʢʘʪʘʣʠʟʘʪʦʨʘ 

ʩʠʥʪʝʟʘ ʘʤʤʠʘʢʘ. ʏʪʦʙʳ ʪʦʥʢʦ ʦʯʠʩʪʠʪʴ  ʛʘʟ ʦʪ ʦʢʠʩʠ ʠ ʜʚʫʦʢʠʩʠ ʫʛʣʝʨʦʜʘ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʤʝʪʘʥʠʨʦʚʘʥʠʝ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʘʢʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉʆ ʠ 
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ʉʆ2 ʩ ʚʦʜʦʨʦʜʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʛʘʟʝ, ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʤʝʪʘʥʘ ʠ ʚʦʜʳ. 

ʈʝʘʢʮʠʷ ʤʝʪʘʥʠʨʦʚʘʥʠʷ: 

ʉʆ + 3ʅ2 ź ʉʅ4 + ʅ2ʆ +Q + 49,27       kcal/mol   

ʉʆ2 + 4 ʅ2 ź ʉʅ4 + 2ʅ2O+Q + 39,43    kcal/mol                (1.7)  

ʂʦʤʧʨʝʩʩʠʷ ʘʟʦʪʦʚʦʜʦʨʦʜʥʦʡ ʩʤʝʩʠ - ʦʯʠʱʝʥʥʘʷ ʦʪ ʦʢʠʩʣʦʚ ʫʛʣʝʨʦʜʘ 

ʘʟʦʪʦʚʦʜʦʨʦʜʥʘʷ ʩʤʝʩʴ ʩ ʜʘʚʣʝʥʠʝʤ (2,35-2,45) MPa ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ (35-45)ʦʉ 

ʠʟ ʩʝʧʘʨʘʪʦʨʘ ʧʦʩʪʫʧʘʝʪ ʥʘ ʚʩʘʩ ʢʦʤʧʨʝʩʩʦʨʘ. ʉʠʥʪʝʟ ʘʤʤʠʘʢʘ ʧʨʦʠʩʭʦʜʠʪ ʚ 

ʘʧʧʘʨʘʪʝ - ʢʦʣʦʥʥʘ ʩʠʥʪʝʟʘ, ʛʜʝ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʘʚʣʝʥʠʷ ʥʘʛʥʝʪʘʝʤʦʛʦ 

ʢʦʤʧʨʝʩʩʦʨʦʤ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʚʳʭʦʜʷʱʝʛʦ ʛʘʟʘ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ: 

 

3ʅ2 + N2ź2NH3 + Q      (1.8) 

 

 

 

 

 

 

 

 

 

 

ʈʠʩ.1. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʤʤʠʘʢʘ 

 

ʊʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʘʧʧʘʨʘʪʳ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ: 

1- ʢʦʤʧʨʝʩʩʦʨʳ; 

2- ʧʦʜʦʛʨʝʚʘʪʝʣʠ; 

3- ʨʝʘʢʪʦʨ ʛʠʜʨʠʨʦʚʘʥʠʷ ʩʝʨʦʦʨʛʘʥʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ; 

4- ʘʜʩʦʨʙʝʨ H2S(ʉʝʨʦʦʯʠʩʪʢʘ); 

5- ʪʨʫʙʯʘʪʘʷ ʧʝʯʴ (ʧʝʨʚʠʯʥʳʡ ʨʠʬʦʨʤʠʥʛ); 

6- ʰʘʭʪʥʳʡ ʢʦʥʚʝʨʪʦʨ (ʚʪʦʨʠʯʥʳʡ ʨʠʬʦʨʤʠʥʛ); 
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7- ʧʘʨʦʚʳʝ ʢʦʪʣʳ; 

8- ʢʦʥʚʝʨʪʦʨʳ ʉʆ; 

9- ʘʙʩʦʨʙʝʨ ʉʆ2; 

10- ʢʠʧʷʪʠʣʴʥʠʢ; 

11 -ʨʝʛʝʥʝʨʘʪʦʨ ʨʘʩʪʚʦʨʘ ʤʝʪʠʣʜʠʵʪʘʥʦʣʘʤʠʥʘ; 

12- ʥʘʩʦʩ; 

13- ʘʧʧʘʨʘʪ ʜʣʷ ʛʠʜʨʠʨʦʚʘʥʠʷ ʦʩʪʘʪʦʯʥʳʭ ʉʆ ʠ ʉʆ2; 

14- ʚʦʟʜʫʰʥʳʝ ʭʦʣʦʜʠʣʴʥʠʢʠ; 

15- ʢʦʥʜʝʥʩʘʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ; 

16- ʠʩʧʘʨʠʪʝʣʴ ʞʠʜʢʦʛʦ NH3 (ʜʣʷ ʦʭʣʘʞʜʝʥʠʷ ʛʘʟʘ ʠ ʚʳʜʝʣʝʥʠʷ NH3); 

17- ʢʦʣʦʥʥʘ ʩʠʥʪʝʟʘ NH3; 

18- ʚʦʜʦʧʦʜʦʛʨʝʚʘʪʝʣʴ; 

19- ʪʝʧʣʦʦʙʤʝʥʥʠʢ; 

20- ʩʝʧʘʨʘʪʦʨ. 

ɼʘʣʝʝ ʚʳʭʦʜʷʱʠʡ ʛʘʟ - ʛʘʟʦʦʙʨʘʟʥʳʡ ʘʤʤʠʘʢ ʧʨʦʭʦʜʷ ʪʝʧʣʦʦʙʤʝʥʥʠʢʠ 

ʦʭʣʘʞʜʘʝʪʩʷ ʠ ʢʦʥʜʝʥʩʠʨʫʝʪʩʷ ʪʝʤ ʩʘʤʳʤ ʧʦʣʫʯʘʝʤ ʛʦʪʦʚʳʡ ʧʨʦʜʫʢʪ -ʞʠʜʢʠʡ 

ʘʤʤʠʘʢ, ʢʦʪʦʨʳʡ ʟʘʪʝʤ ʩʢʣʘʜʠʨʫʝʪʩʷ ʠ/ʠʣʠ ʦʪʧʨʘʚʣʷʝʪʩʷ ʧʦʪʨʝʙʠʪʝʣʶ. 

 

2.2.2. ʇʨʦʠʟʚʦʜʩʪʚʦ ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (HNO3) 

 

ɺʦʟʜʫʭ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ, 

ʧʦʩʪʫʧʘʝʪ ʚ ʩʠʩʪʝʤʫ ʠʟ ʘʪʤʦʩʬʝʨʳ ʯʝʨʝʟ ʚʦʟʜʫʭʦʟʘʙʦʨʥʫʶ ʪʨʫʙʫ ʚʳʩʦʪʦʡ 30 m. 

ʆʯʠʩʪʢʘ ʚʦʟʜʫʭʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʜ ʧʦʩʪʫʧʣʝʥʠʝʤ ʝʛʦ ʚ ʚʦʟʜʫʰʥʳʡ 

ʢʦʤʧʨʝʩʩʦʨ ʚ ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʤ ʬʠʣʴʪʨʝ, ʩʦʙʨʘʥʥʦʤ ʠʟ ʩʪʘʥʜʘʨʪʥʳʭ 

ʬʠʣʴʪʨʫʶʱʠʭ ʵʣʝʤʝʥʪʦʚ. ʆʙʱʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ I ʩʪʫʧʝʥʠ 162 m. 

(ʉʨʦʢ ʩʣʫʞʙʳ ʬʠʣʴʪʨʫʶʱʝʛʦ ʤʘʪʝʨʠʘʣʘ - 0,5 ʛʦʜʘ). ɿʘʧʳʣʝʥʥʦʩʪʴ ʚʦʟʜʫʭʘ 

ʧʦʩʣʝ ʬʠʣʴʪʨʘʮʠʠ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 0,007mg/m. ʆʯʠʱʝʥʥʳʡ ʚ ʬʠʣʴʪʨʝ 

ʚʦʟʜʫʭ ʚʩʘʩʳʚʘʝʪʩʷ ʚʦʟʜʫʰʥʳʤ ʢʦʤʧʨʝʩʩʦʨʦʤ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʂʄɸ-2, ʠ 

ʩʞʠʤʘʝʪʩʷ ʜʦ 0,25 0,37 Mpa (2,5-3,7) kgf/cm. ʇʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ 

ʢʦʤʧʨʝʩʩʦʨʘ ʨʝʛʫʣʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ. ʉʪʘʙʠʣʠʟʘʮʠʷ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ, 
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ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʢʦʥʪʘʢʪʥʳʝ ʘʧʧʘʨʘʪʳ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʙʨʦʩʘ 

ʚʦʟʜʫʭʘ ʠʟ ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʣʠʥʠʠ ʚʦʟʜʫʰʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʘʪʤʦʩʬʝʨʫ ʧʦ 

ʨʘʩʭʦʜʫ ʚʦʟʜʫʭʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʦʜʠʥ ʠʟ ʢʦʥʪʘʢʪʥʳʭ ʘʧʧʘʨʘʪʦʚ. ɼʣʷ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʪʥʦʛʦ ʧʦʪʦʢʘ ʛʘʟʦʚ ʧʨʠ ʦʩʪʘʥʦʚʢʝ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʘ, ʥʘ 

ʥʘʛʥʝʪʘʪʝʣʴʥʦʡ ʣʠʥʠʠ ʚʦʟʜʫʰʥʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ ʫʩʪʘʥʦʚʣʝʥʳ ʦʙʨʘʪʥʳʝ ʠ 

ʩʙʨʦʩʥʳʝ ʢʣʘʧʘʥʳ. ʉʙʨʦʩ ʚʦʟʜʫʭʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʘʪʤʦʩʬʝʨʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠ 

ʩʞʘʪʠʠ ʧʦʚʳʰʘʝʪʩʷ ʜʦ 130-205Áʉ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʦʟʜʫʭʘ ʧʦʩʣʝ ʚʦʟʜʫʰʥʦʛʦ 

ʢʦʤʧʨʝʩʩʦʨʘ ʚ ʢʦʣʠʯʝʩʪʚʝ 160000-184000 m /h ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʜʚʘ ʢʦʥʪʘʢʪʥʳʭ 

ʘʧʧʘʨʘʪʘ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʚ ʢʦʣʴʮʝʚʦʤ ʟʘʟʦʨʝ ʤʝʞʜʫ ʩʠʣʦʚʳʤ ʠ ʚʥʫʪʨʝʥʥʠʤ 

ʢʦʨʧʫʩʘʤʠ, ʧʨʠ ʵʪʦʤ ʦʭʣʘʞʜʘʷ ʚʥʫʪʨʝʥʥʠʡ ʢʦʨʧʫʩ ʠ ʬʣʘʥʝʮ ʢʦʥʪʘʢʪʥʦʛʦ 

ʘʧʧʘʨʘʪʘ ʠ ʧʦʩʪʫʧʘʝʪ ʚ ʩʤʝʩʠʪʝʣʴ ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʧʘʨʘʪʘ ʥʘ -5 ʩʤʝʰʝʥʠʝ ʩ 

ʘʤʤʠʘʢʦʤ. ʇʨʦʜʫʚʦʯʥʳʡ ʚʦʟʜʫʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 17000-32000 m /h ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ 

ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʘʤʤʠʘʢʘ ʠ ʜʘʣʝʝ ʯʝʨʝʟ ʧʨʦʜʫʚʦʯʥʫʶ ʢʦʣʦʥʥʫ ʚ ʛʘʟʦʚʳʡ 

ʧʨʦʤʳʚʘʪʝʣʴ. ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʦʭʣʘʞʜʝʥʠʝ ʚʦʟʜʫʭʘ -ʧʦʚʳʰʝʥʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʩʝʚʦʛʦ ʢʦʤʧʨʝʩʩʦʨʘ. ɺʦʟʜʫʭ ʟʘʭʦʣʘʞʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʫʷ 

ʭʦʣʦʜ ʠʩʧʘʨʝʥʠʷ ʞʠʜʢʦʛʦ ʘʤʤʠʘʢʘ. ɾʠʜʢʠʡ ʘʤʤʠʘʢ ʧʦʩʪʫʧʘʝʪ ʚ ʪʨʫʙʥʦʝ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʭʦʣʦʜʠʣʴʥʠʢʘ ʚʦʟʜʫʭʘ, ʧʨʦʡʜʷ ʩʝʧʘʨʘʪʦʨ-ʨʝʩʠʚʝʨ. 

ɺ ʧʨʦʠʟʚʦʜʩʪʚʦ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʘʤʤʠʘʢ ʧʦʩʪʫʧʘʝʪ ʧʦʜ ʜʘʚʣʝʥʠʝʤ (1,4-

1,6)Mpa (14-16 kgf/cm) ʠʟ ʩʢʣʘʜʘ ʞʠʜʢʦʛʦ ʘʤʤʠʘʢʘ. ɺʝʩʴ ʞʠʜʢʠʡ ʘʤʤʠʘʢ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ, ʦʪʙʠʨʘʝʤʦʛʦ ʥʘ ʩʝʣʝʢʪʠʚʥʫʶ ʦʯʠʩʪʢʫ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʦʭʣʘʞʜʝʥʠʷ ʚʦʟʜʫʭʘ (ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ), 

ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʠʩʧʘʨʠʪʝʣʴ. ʆʯʠʩʪʢʘ ʛʘʟʦʦʙʨʘʟʥʦʛʦ ʘʤʤʠʘʢʘ ʦʪ ʤʘʩʣʘ ʠ 

ʢʘʪʘʣʠʟʘʪʦʨʥʦʡ ʧʳʣʠ ʧʦʩʣʝ ʠʩʧʘʨʠʪʝʣʝʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʭ 

ʬʠʣʴʪʨʘʭ. ʆʯʠʱʝʥʥʳʡ ʘʤʤʠʘʢ ʧʨʦʭʦʜʠʪ ʧʦʜʦʛʨʝʚʘʪʝʣʴ ʘʤʤʠʘʢʘ, ʛʜʝ 

ʥʘʛʨʝʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʝʧʣʘ ʧʨʦʜʫʚʦʯʥʦʛʦ ʚʦʟʜʫʭʘ, ʠ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 75^120Áʉ 

ʧʦʩʪʫʧʘʝʪ ʚ ʢʦʥʪʘʢʪʥʳʝ ʘʧʧʘʨʘʪʳ ʥʘ ʩʤʝʰʠʚʘʥʠʝ ʩ ʚʦʟʜʫʭʦʤ. ʉʤʝʰʠʚʘʥʠʝ 

ʘʤʤʠʘʢʘ ʩ ʚʦʟʜʫʭʦʤ ʧʨʦʪʝʢʘʝʪ ʚ ʢʦʣʴʮʝʚʦʤ ʟʘʟʦʨʝ ʮʠʣʠʥʜʨʦʚ. ɸʤʤʠʘʢ ʥʘ 

ʩʤʝʰʠʚʘʥʠʝ ʧʦʩʪʫʧʘʝʪ ʯʝʨʝʟ ʦʪʚʝʨʩʪʠʷ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʥʘʨʫʞʥʦʛʦ ʮʠʣʠʥʜʨʘ. ʇʦʣʥʦʪʘ ʩʤʝʰʠʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʚʳʩʦʢʦʡ 

ʩʢʦʨʦʩʪʠ ʚ ʢʦʣʴʮʝʚʦʤ ʟʘʟʦʨʝ (ç50 m/s.). ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʩʤʝʩʴ ʩʦʜʝʨʞʠʪ 
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(9,6^10,5)% ʘʤʤʠʘʢʘ (ʧʦ ʦʙʲʸʤʫ). ʉʦʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚ ʘʤʤʠʘʢʘ ʠ ʚʦʟʜʫʭʘ ʚ 

ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ ʢʦʨʨʝʢʮʠʝʡ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ ʢʦʥʪʘʢʪʥʳʭ 

ʘʧʧʘʨʘʪʦʚ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ.  

ʇʝʨʝʜ ʨʦʟʞʠʛʦʤ ʢʦʥʪʘʢʪʥʳʭ ʘʧʧʘʨʘʪʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʦʚʝʨʢʘ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʥʘʩʪʨʦʡʢʘ ʩʭʝʤ ʩʠʛʥʘʣʠʟʘʮʠʠ ʠ ʟʘʱʠʪʳ ʘʛʨʝʛʘʪʘ ʧʦ 

ʥʘʨʫʰʝʥʠʶ ʩʦʦʪʥʦʰʝʥʠʷ çʘʤʤʠʘʢ-ʚʦʟʜʫʭè ʥʘ ʨʝʘʣʴʥʳʭ ʧʦʪʦʢʘʭ.  

ʕʪʦ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʧʫʪʝʤ ʩʠʤʫʣʠʨʦʚʘʥʠʷ ʙʣʦʢʠʨʦʚʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚ 

ʩʠʩʪʝʤʝ ʇɸɿ - ʟʘʜʘʝʪʩʷ ʦʙʲʝʤ ʚʦʟʜʫʭʘ ʠ ʦʙʲʝʤ ɸʄɻ ʩ ʧʨʦʧʦʨʮʠʷʤʠ ʥʠʞʝ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ, ʧʦʩʣʝ ʯʝʛʦ ʧʨʦʠʩʭʦʜʠʪ -ñʆʉʊɸʅʆɺ ʊɽʍʅʆʃʆɻʀʀò.  

ɼʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʯʠʩʪʢʘ ʘʤʤʠʘʯʥʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʚ ʬʠʣʴʪʨʘʭ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʘʵʨʦʟʦʣʠ ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ 

ʘʤʤʠʘʢʘ ʩ ʚʦʟʜʫʭʦʤ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ʚ 

ʢʦʤʤʫʥʠʢʘʮʠʷʭ. ʌʠʣʴʪʨ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ ʠʟ 52 ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ 

ʵʣʝʤʝʥʪʦʚ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʧʘʨʘʪʘ. 

ʌʠʣʴʪʨʫʶʱʠʡ ʤʘʪʝʨʠʘʣ - ʭʦʣʩʪʳ ʠʟ ʤʠʢʨʦ ʠʣʠ ʫʣʴʪʨʘʪʦʥʢʦʛʦ ʰʪʘʧʝʣʴʥʦʛʦ 

ʚʦʣʦʢʥʘ ʠʟ ʛʦʨʥʳʭ ʧʦʨʦʜ. ʇʦʚʝʨʭʥʦʩʪʴ ʬʠʣʴʪʨʘʮʠʠ-58ʪ ʥʘ ʦʜʠʥ ʘʧʧʘʨʘʪ. 

ʆʢʠʩʣʝʥʠʝ ʘʤʤʠʘʢʘ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʩʝʤʠ ʧʣʘʪʠʥʦʠʜʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʥʳʭ ʩʝʪʢʘʭ 

ʠʟ ʩʧʣʘʚʘ ˉ 5. ʈʘʟʦʛʨʝʚ ʩʝʪʦʢ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʥʘ ʥʠʭ ʘʤʤʠʘʯʥʦ-ʚʦʟʜʫʰʥʦʡ 

ʩʤʝʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ɸɺʉ, ʢʦʪʦʨʘʷ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚ ʢʦʥʪʘʢʪʥʳʝ ʘʧʧʘʨʘʪʳ 

ʧʦʜʚʝʨʛʘʝʪʩʷ ʦʯʠʩʪʢʝ ʦʪ ʤʝʭʘʥʠʯʝʩʢʦʡ ʧʨʠʤʝʩʝʡ ʠ ʤʘʩʣʘ. ʇʨʦʮʝʩʩʳ, 

ʧʨʦʪʝʢʘʶʱʠʝ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʝ, ʚ ʦʙʱʝʤ ʚʠʜʝ ʤʦʛʫʪ ʙʳʪʴ ʚʳʨʘʞʝʥʳ 

ʫʨʘʚʥʝʥʠʷʤʠ: 

4NH3 + 5ʆ2 =4NO +6H2O + 907,3 kJ (1)  

4NH3 + 4ʆ2 =2N2O +6H2O + 1104,4 kJ (2)  

4NH3 + 3ʆ2 =2N2 +6H2O + 1268,8 kJ (3) (1.9) 

ʆʩʥʦʚʥʦʡ ʨʝʘʢʮʠʝʡ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʩʪʝʧʝʥʴ ʧʨʝʚʨʘʱʝʥʠʷ ʘʤʤʠʘʢʘ ʚ 

ʦʢʠʩʴ ʘʟʦʪʘ (ʩʪʝʧʝʥʴ ʢʦʥʚʝʨʩʠʠ ʘʤʤʠʘʢʘ), ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ (1). ʉʥʠʞʝʥʠʝ 

ʩʪʝʧʝʥʠ ʢʦʥʚʝʨʩʠʠ ʘʤʤʠʘʢʘ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʦʢʠʩʣʝʥʠʷ 

ʘʤʤʠʘʢʘ ʧʦ ʧʦʙʦʯʥʳʤ ʨʝʘʢʮʠʷʤ (2 ʠ 3), ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʫʚʝʣʠʯʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʧʨʠʤʝʩʝʡ ʚ ʘʤʤʠʘʯʥʦ-ʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʪʨʘʚʣʝʥʠʶ 
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ʢʘʪʘʣʠʟʘʪʦʨʘ ʠ ʧʨʦʩʢʦʢʫ ʘʤʤʠʘʢʘ ʯʝʨʝʟ ʢʘʪʘʣʠʟʘʪʦʨ. ʇʨʦʩʢʦʢ ʘʤʤʠʘʢʘ ʤʦʞʝʪ 

ʙʪrʴ ʚʳʟʚʘʥ ʠ ʠʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʥʘʧʨʠʤʝʨ, ʨʘʟʨʳʚʦʤ ʢʘʪʘʣʠʟʘʪʦʨʥʳʭ ʩʝʪʦʢ. 

ʆʧʪʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʨʠʥʷʪʳʭ ʜʘʚʣʝʥʠʷʭ 0,25-0,37 MPʘ 

(2,5ɸ3,7 kgf/cm2 ) ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 850-880Áʉ. ʇʦʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʩʝʪʢʘʭ ʜʦ 820ʦʉ ʠʣʠ ʧʦʚʳʰʝʥʠʝ ʜʦ 900Áʉ ʩʠʛʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʦʡ ɸʉʋ ʊʇ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʢʘʪʘʣʠʟʘʪʦʨʥʳʭ ʩʝʪʢʘʭ ʠ ʠʤʝʝʪ 

ʣʦʛʠʢʫ ʙʣʦʢʠʨʦʚʢʠ 2 ʠʟ 3-ʭ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ - ñʆʉʊɸʅʆɺ ʊɽʍʅʆʃʆɻʀʀò. 

ɻ ʦʨʷʯʠʝ ʥʠʪʨʦʟʥʳʝ ʛʘʟʳ (ʅʅ) ʠʟ ʟʦʥʳ ʦʢʠʩʣʝʥʠʷ ʘʤʤʠʘʢʘ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 

ʦʢʠʩʠ ʘʟʦʪʘ (NO) max~7 % ʦʙʲʸʤʥʳʭ ʧʦʩʪʫʧʘʶʪ ʚ ʢʦʪʸʣʫʪʠʣʠʟʘʪʦʨ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʢʦʥʪʘʢʪʥʳʤ ʘʧʧʘʨʘʪʦʤ. ɺ ʢʦʪʸʣ-

ʫʪʠʣʠʟʘʪʦʨ ʟʘ ʩʯʸʪ ʦʭʣʘʞʜʝʥʠʷ ʛʘʟʦʚ ʦʪ 850-880Áʉ ʜʦ 350ɸ360Áʉ (ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʘ ʚʳʭʦʜʝ ʠʟ ʢʦʥʪʘʢʪʥʦʛʦ ʘʧʧʘʨʘʪʘ) ʦʙʨʘʟʫʝʪʩʷ ʧʘʨ ʩ ʜʘʚʣʝʥʠʝʤ 

3,9 Mpa (39 kgf/cm) ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ 440Áʉ. ʉʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʥʠʪʨʦʟʥʳʭ 

ʛʘʟʦʚ ʧʦʩʣʝ ʢʦʪʣʘ-ʫʪʠʣʠʟʘʪʦʨʘ ʜʦ 340Áʉ ʩʠʛʥʘʣʠʟʠʨʫʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʚʚʠʜʫ ʚʦʟʤʦʞʥʦʡ ʫʪʝʯʢʠ ʧʘʨʘ ʠʟ ʪʨʫʙʯʘʪʢʠ). 

ʅʠʟʢʦʧʦʪʝʥʮʠʘʣʴʥʦʝ ʪʝʧʣʦ ʅʅ ʧʦʩʣʝ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʦʙʝʩʩʦʣʝʥʥʦʡ ʚʦʜʳ, 

ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʧʘʨʘ ʦʪʚʦʜʠʪʩʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʠʪʨʦʟʥʳʭ ʛʘʟʦʚ ʥʘ ʚʳʭʦʜʝ ʠʟ ʭʦʣʦʜʠʣʴʥʠʢʘ ʩʥʠʞʘʝʪʩʷ ʜʦ (50-

60)Áʉ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʩ ʦʭʣʘʞʜʝʥʠʝʤ ʛʘʟʘ ʧʨʦʠʩʭʦʜʠʪ ʢʦʥʜʝʥʩʘʮʠʷ ʧʘʨʦʚ ʚʦʜʳ 

ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ (ʧʨʠ ʧʦʛʣʦʱʝʥʠʠ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʚʦʜʦʡ) 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ (35-45)% ʦʙʲʸʤʥʳʭ. ɸʟʦʪʥʘʷ ʢʠʩʣʦʪʘ ʦʪʚʦʜʠʪʩʷ ʚ ʥʠʞʥʶʶ 

ʯʘʩʪʴ ʛʘʟʦʚʦʛʦ ʭʦʣʦʜʠʣʴʥʠʢʘ -ʧʨʦʤʳʚʘʪʝʣʷ, ʥʘ ʯʝʪʳʨʝʭ ʧʨʦʚʘʣʴʥʳʭ ʪʘʨʝʣʢʘʭ ʠ 

ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʡ ʥʘʩʘʜʢʝ ʧʨʦʠʩʭʦʜʠʪ ʦʭʣʘʞʜʝʥʠʝ ʥʠʪʨʦʟʥʳʭ ʛʘʟʦʚ ʠ 

ʦʪʤʳʚʢʘ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʦʡ ʦʪ ʥʠʪʨʠʪ - ʥʠʪʨʘʪʥʳʭ ʩʦʣʝʡ ʘʤʤʦʥʠʷ, 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʧʨʦʩʢʦʢʘʭ ʘʤʤʠʘʢʘ ʯʝʨʝʟ ʢʘʪʘʣʠʟʘʪʦʨ ʚ ʢʦʥʪʘʢʪʥʳʭ 

ʘʧʧʘʨʘʪʘʭ. ɻʘʟ ʥʘ ʪʘʨʝʣʢʘʭ ʦʭʣʘʞʜʘʝʪʩʷ ʜʦ 45-50Áʉ. ʆʪʣʦʞʝʥʠʝ ʥʠʪʨʠʪ-

ʥʠʪʨʘʪʥʳʭ ʩʦʣʝʡ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʝ 150Áʉ. ʆʩʥʦʚʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʩʦʣʝʡ, ʨʘʚʥʦ ʢʘʢ ʠ ʧʨʦʩʢʦʯʠʚʰʠʡ ʩʚʦʙʦʜʥʳʡ ʘʤʤʠʘʢ, ʫʣʘʚʣʠʚʘʶʪʩʷ 

ʚ ʛʘʟʦʚʦʤ ʧʨʦʤʳʚʘʪʝʣʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʥʘʢʦʧʣʝʥʠʝ ʩʦʣʝʡ ʘʤʤʦʥʠʷ ʚ ʘʟʦʪʥʦʡ 

ʢʠʩʣʦʪʝ ʚ ʢʫʙʝ ʧʨʦʤʳʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʦʣʥʦʪʳ 
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ʢʦʥʚʝʨʩʠʠ ʘʤʤʠʘʢʘ ʚ ʢʦʥʪʘʢʪʥʳʭ ʘʧʧʘʨʘʪʘʭ. ɺ ʢʠʩʣʦʡ ʩʨʝʜʝ ʧʨʦʤʳʚʘʪʝʣʷ 

ʥʠʪʨʠʪ ʘʤʤʦʥʠʷ ʨʘʟʣʘʛʘʝʪʩʷ ʧʦ ʨʝʘʢʮʠʠ: 

2NH4 NO2 + 2HNʆ3 = 2Nʅ4 NO3 + Nʆ2 + NO + ʅ2ʆ (4)           (1.10)  

ʆʭʣʘʞʜʝʥʥʳʝ ʥʠʪʨʦʟʥʳʝ ʛʘʟʳ ʧʦʩʣʝ ʧʨʦʤʳʚʘʪʝʣʷ ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʥʠʪʨʦʟʥʳʡ 

ʥʘʛʥʝʪʘʪʝʣʴ, ʛʜʝ ʩʞʠʤʘʶʪʩʷ ʜʦ (0,8-1,16) Mpa (8,0-11,6) kgf/cm. ʊʝʤʧʝʨʘʪʫʨʘ 

ʥʠʪʨʦʟʥʳʭ ʛʘʟʦʚ ʧʨʠ ʵʪʦʤ ʧʦʚʳʰʘʝʪʩʷ ʜʦ (170-220) Áʉ. ʆʭʣʘʞʜʝʥʠʝ ʥʠʪʨʦʟʥʳʭ 

ʛʘʟʦʚ ʧʦʩʣʝ ʥʘʛʥʝʪʘʪʝʣʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ (ʪʝʧʣʦʦʙʤʝʥʥʠʢ) 

ʧʠʪʘʪʝʣʴʥʦʡ ʚʦʜʦʡ, ʧʦʜʘʚʘʝʤʦʡ ʥʘʩʦʩʦʤ ʠʟ ʜʝʘʵʨʘʪʦʨʥʦʛʦ ʙʘʢʘ. ʅʠʪʨʦʟʥʳʝ 

ʛʘʟʳ ʚ ʭʦʣʦʜʠʣʴʥʠʢʝ ʦʭʣʘʞʜʘʶʪʩʷ ʜʦ (135-145) Áʉ. ʆʥʠ ʧʦʩʪʫʧʘʶʪ ʧʦʜ ʧʝʨʚʫʶ 

ʪʘʨʝʣʢʫ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ. ʉʚʝʨʭʫ ʘʙʩʦʨʙʮʠʦʥʥʘʷ ʢʦʣʦʥʥʘ ʦʨʦʰʘʝʪʩʷ 

ʦʭʣʘʞʜʝʥʥʦʡ ʦʙʝʩʩʦʣʝʥʥʦʡ ʚʦʜʦʡ. ʅʘ ʪʘʨʝʣʢʘʭ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʛʣʦʱʝʥʠʝ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʠʟ ʥʠʪʨʦʟʥʳʭ ʛʘʟʦʚ ʦʙʝʩʩʦʣʝʥʥʦʡ ʚʦʜʦʡ 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ (58-60) % ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ. 

ʉʫʤʤʘʨʥʳʝ ʨʝʘʢʮʠʠ ʦʙʨʘʟʦʚʘʥʠʷ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ 

ʩʣʝʜʫʶʱʠʤʠ ʫʨʘʚʥʝʥʠʷʤʠ: 

2NO + ʆ2 = 2N02 + 124 kJ (5) 

3NO2 +H2O = 2HN03 + NO + 136,2 kJ (6) 

(ʧʨʠ ʙʝʩʢʦʥʝʯʥʦʤ ʨʘʟʙʘʚʣʝʥʠʠ) (1.11) 

ʆʢʠʩʴ ʘʟʦʪʘ ʦʢʠʩʣʷʝʪʩʷ ʜʦ ʜʚʫʦʢʠʩʠ ʘʟʦʪʘ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ 

ʪʘʨʝʣʢʘʤʠ ʢʠʩʣʦʨʦʜʦʤ, ʩʦʜʝʨʞʘʱʠʤʩʷ ʚ ʥʠʪʨʦʟʥʳʭ ʛʘʟʘʭ. ɸʙʩʦʨʙʮʠʦʥʥʘʷ 

ʢʦʣʦʥʥʘ ʠʤʝʝʪ 45 ʪʘʨʝʣʦʢ. ʅʠʞʥʠʝ 10 ʪʘʨʝʣʦʢ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʳ ʚ 4-ʭ 

ʪʦʯʢʘʭ ʦʩʥʘʱʝʥʳ ʧʝʨʝʣʠʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʠ ʧʝʨʝʪʦʢʝ ʩ 

ʪʘʨʝʣʢʠ ʥʘ ʪʘʨʝʣʢʫ ʞʠʜʢʦʩʪʴ ʨʘʟʙʨʳʟʛʠʚʘʝʪʩʷ ʚ ʚʠʜʝ ʟʦʥʪʘ, ʦʙʨʘʟʫʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʟʦʥʫ ʢʦʥʪʘʢʪʘ ʬʘʟ. ɻ ʘʟʳ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʢʦʣʦʥʥʝ ʩʥʠʟʫ-

ʚʚʝʨʭ ʢʦʥʪʘʢʪʠʨʫʶʪ ʩ ʞʠʜʢʦʩʪʴʶ ʩʥʘʯʘʣʘ ʚ ʧʝʥʥʦʤ ʩʣʦʝ ʥʘ ʪʘʨʝʣʢʝ, ʘ ʟʘʪʝʤ ʩ 

ʞʠʜʢʦʩʪʴʶ, ʨʘʚʥʦʤʝʨʥʦ ʨʘʟʙʨʳʟʛʠʚʘʝʤʦʡ ʧʝʨʝʣʠʚʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ ʚʳʰʝ 

ʣʝʞʘʱʝʡ ʪʘʨʝʣʢʠ. ʊʘʨʝʣʢʠ ʩ 11 ʧʦ 25-ʩʠʪʯʘʪʳʝ ʩ ʧʝʨʝʛʦʨʦʜʢʘʤʠ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʝʨʝʪʦʢʘ ʞʠʜʢʦʩʪʠ, 26-45 ʪʘʨʝʣʢʠ ʢʦʣʦʥʥʳ, 

ʨʘʙʦʪʘʶʱʠʝ ʧʨʠ ʥʠʟʢʦʡ ʥʘʛʨʫʟʢʝ ʧʦ ʦʨʦʰʘʶʱʝʡ ʞʠʜʢʦʩʪʠ, ʩʥʘʙʞʝʥʳ 

ʩʧʠʨʘʣʴʥʦʡ ʧʝʨʝʛʦʨʦʜʢʦʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 
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ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʵʪʠʭ ʪʘʨʝʣʦʢ. ʅʘ 1^10 ʪʘʨʝʣʢʘʭ ʫʣʦʞʝʥʳ ʩʝʤʠʨʷʜʥʳʝ ʟʤʝʝʚʠʢʠ. 

ʅʘ 11-25 ʪʘʨʝʣʢʘʭ ʫʣʦʞʝʥʳ ʯʝʪʳʨʝʭʨʷʜʥʳʝ ʟʤʝʝʚʠʢʠ. ɺ ʟʤʝʝʚʠʢʠ ʩ 1 ʧʦ 9 

ʪʘʨʝʣʢʠ ʧʦʜʘʝʪʩʷ ʥʘ ʦʭʣʘʞʜʝʥʠʝ ʦʙʦʨʦʪʥʘʷ ʚʦʜʘ ʩ ɺʆʎ ʩ ʥʘʯʘʣʴʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʜʦ 27Áʉ. ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʚ ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʢʦʣʦʥʥʝ ʘʟʦʪʥʘʷ 

ʢʠʩʣʦʪʘ ʧʦʩʪʫʧʘʝʪ ʚ ʧʨʦʜʫʚʦʯʥʫʶ ʢʦʣʦʥʥʫ, ʛʜʝ ʦʪʜʫʚʘʝʪʩʷ ʦʪ ʨʘʩʪʚʦʨʝʥʥʳʭ ʚ 

ʥʝʡ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʧʨʦʜʫʚʦʯʥʳʤ ʚʦʟʜʫʭʦʤ, ʦʭʣʘʞʜʝʥʥʳʤ ʜʦ 75-85Áʉ ʚ 

ʧʦʜʦʛʨʝʚʘʪʝʣʝ ʘʤʤʠʘʢʘ. ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʦʯʠʩʪʢʠ ʥʝʦʙʭʦʜʠʤʦ ʥʝʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʘʤʤʠʘʢʘ, ʵʪʠʤ ʚʳʟʚʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʫʟʣʘ ʩʤʝʰʝʥʠʷ ʘʤʤʠʘʢʘ ʩ ʚʳʭʣʦʧʥʳʤ ʛʘʟʦʤ. ɺʳʭʣʦʧʥʦʡ ʛʘʟ, ʩʤʝʰʘʥʥʳʡ ʩ 

ʘʤʤʠʘʢʦʤ, ʧʦʩʪʫʧʘʝʪ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʡ ʨʝʘʢʪʦʨ ʢʘʪʘʣʠʪʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ, ʛʜʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʝʣʝʢʪʠʚʥʘʷ ʦʯʠʩʪʢʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʦʪ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʨʝʘʢʮʠʷʤ: 

6NO +4NH3= 5N2 +6ʅ2ʆ  (7) 

6N02 + 8NH3 = 7N2 + 12ʅ2ʆ   (8) 

4NH3 + 3O2 = 2N2 + 6ʅ2ʆ  (9)  (1.12) 

ʇʦ ʧʦʙʦʯʥʦʡ ʨʝʘʢʮʠʠ (9) ʨʘʩʭʦʜʫʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʤʠʘʢʘ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʯʠʩʪʢʠ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʜʦ ʩʦʜʝʨʞʘʥʠʷ ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʥʝ 

ʙʦʣʝʝ 0,005 % ʦʙ, ʩ ʫʯʝʪʦʤ ʧʨʦʩʢʦʢʘ ʘʤʤʠʘʢʘ ʠ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ, ʥʫʞʝʥ 

ʠʟʙʳʪʦʢ ʘʤʤʠʘʢʘ ʩʚʝʨʭ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʘ (10-20) %. 

ʅʘʛʨʝʚʰʠʩʴ ʥʘ 10Áʉ ʦʯʠʱʝʥʥʳʡ ʚʳʭʣʦʧʥʦʡ ʛʘʟ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ (300-310) Áʉ ʠʟ 

ʨʝʘʢʪʦʨʘ ʦʯʠʩʪʢʠ ɻʅɺ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʦʥʚʝʢʪʠʚʥʫʶ ʟʦʥʫ ʙʣʦʢʘ ʥʘʛʨʝʚʘ ʛʘʟʦʚ. 

ɹʣʦʢ ʥʘʛʨʝʚʘ ʛʘʟʦʚ (ɹʅɻ-172ʌ) ʩʦʩʪʦʠʪ ʠʟ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ, ʢʦʥʚʝʢʪʠʚʥʦʡ ʠ 

ʨʘʜʠʘʥʪʥʦʡ ʟʦʥ ʥʘʛʨʝʚʘ ʚʳʭʣʦʧʥʦʛʦ ʛʘʟʘ, ʩʦʝʜʠʥʝʥʥʳʭ ʛʘʟʦʭʦʜʘʤʠ ʤʝʞʜʫ 

ʩʦʙʦʡ, ʜʚʫʭ ʜʳʤʦʩʦʩʦʚ ʩ ʧʦʜʚʦʜʷʱʠʤʠ ʠ ʦʪʚʦʜʷʱʠʤʠ ʪʨʫʙʦʧʨʦʚʦʜʘʤʠ ʠ 

ʛʘʟʦʭʦʜʘ, ʩʦʝʜʠʥʷʶʱʝʛʦ ʢʘʤʝʨʫ ʨʝʛʝʥʝʨʘʮʠʠ ʩ ʚʳʭʣʦʧʥʦʡ ʪʨʫʙʦʡ. ɺ ʟʦʥʝ 

ʨʝʛʝʥʝʨʘʮʠʠ ʥʘʛʨʝʚ ʚʳʭʣʦʧʥʦʛʦ ʛʘʟʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʤʝʩʴʶ ʦʯʠʱʝʥʥʳʭ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ, ʚʳʰʝʜʰʠʭ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ (370-420)Áʉ ʠ ʜʘʚʣʝʥʠʝʤ (3-5) kPa 

(0,03-0,05) kgf/cm ʠʟ ʛʘʟʦʚʦʡ ʪʫʨʙʠʥʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʘʰʠʥʥʦʛʦ ʘʛʨʝʛʘʪʘ ʂʄɸ-

2 ʠ ʧʨʦʜʫʢʪʦʚ ʩʛʦʨʘʥʠʷ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʢʘʤʝʨʳ ʢʦʥʚʝʢʮʠʠ, ʟʘʪʝʤ ʚʳʭʣʦʧʥʦʡ 

ʛʘʟ, ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʘʪʘʣʠʪʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʧʦʩʪʫʧʘʝʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚ 
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ʢʦʥʚʝʢʪʠʚʥʫʶ ʠ ʨʘʜʠʘʥʪʥʫʶ ʟʦʥʳ, ʚ ʢʦʪʦʨʳʭ ʥʘʛʨʝʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʪʦʧʦʯʥʳʤʠ ʛʘʟʘʤʠ, ʧʦʣʫʯʘʝʤʳʝ  ʩʞʠʛʘʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ʀʟ ʨʘʜʠʘʥʪʥʦʡ 

ʟʦʥʳ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʦʯʠʱʝʥʥʳʝ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ (750-770)Áʉ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʨʝʢʫʧʝʨʘʪʠʚʥʫʶ ʛʘʟʦʚʫʶ ʪʫʨʙʠʥʫ, ʛʜʝ ʨʘʩʰʠʨʷʝʪʩʷ ʜʦ 

ʜʘʚʣʝʥʠʷ (3-5) Kpa (0,03^0,05) kgf/cm. ʊʝʤʧʝʨʘʪʫʨʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʧʦʩʣʝ 

ʨʘʜʠʘʥʪʥʦʡ ʟʦʥʳ ʧʦʜʦʛʨʝʚʘʪʝʣʷ ʊ-53 ʨʝʛʫʣʠʨʫʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʠʟʤʝʥʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʧʦʜʘʚʘʝʤʦʛʦ ʥʘ ʩʞʠʛʘʥʠʝ. ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʚ 

ʪʫʨʙʠʥʝ ʪʝʤʧʝʨʘʪʫʨʘ ʩʥʠʞʘʝʪʩʷ ʜʦ (370-420)Áʉ. ʉ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ 

ʦʯʠʱʝʥʥʳʝ ʚʳʭʣʦʧʥʳʝ ʛʘʟʳ (ʆɺɻ) ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʟʦʥʫ ʨʝʛʝʥʝʨʘʮʠʠ ʙʣʦʢʘ 

ʥʘʛʨʝʚʘ ʛʘʟʦʚ. ɼʘʣʝʝ ʆɺɻ ʩʦʚʝʨʰʠʚ ʨʘʙʦʪʫ ʥʘ ʪʫʨʙʠʥʘʭ ʂʄɸ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ 

ʩʙʨʦʩʥʫʶ ʪʨʫʙʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ ʚʳʭʦʜʝ ɹʅɻ.  

ɹʦʣʴʰʘʷ ʤʦʱʥʦʩʪʴ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʘʷ ʩʪʨʫʢʪʫʨʘ ʘʛʨʝʛʘʪʘ ʟʘʜʘʶʪ 

ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʥʘʜʸʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ, ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʟʘʱʠʪʳ. ɺ 

ʵʪʦʡ ʩʚʷʟʠ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʝʜʝʥʠʷ ʨʝʞʠʤʘ ʠ ʚʳʚʦʜʘ ʥʘ ʨʝʤʦʥʪ 

ʠʛʨʘʝʪ ɸʉʋ ʊʇ, ʢʦʪʦʨʘʷ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʥʝʢʦʪʦʨʳʝ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʪʨʝʙʫʶʪ 

ʩʢʦʨʦʩʪʠ ʨʝʘʢʮʠʠ ʠ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʠʩʧʦʣʥʝʥʠʷ. ʊʫʪ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪ.ʢ. ʧʫʩʢ ʪʝʭʥʦʣʦʛʠʠ ʥʝ ʟʘʥʠʤʘʝʪ ʙʦʣʴʰʦʛʦ 

ʚʨʝʤʝʥʠ ʠ ʧʦ ʟʘʪʨʘʪʘʤ ʚ ʧʣʘʥʝ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʟʘʥʠʤʘʝʪ ʜʦʧʫʩʪʠʤʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʧʨʦʪʠʚʦʚʝʩ ʚʳʰʝʜʰʝʤʫ ʠʟ ʩʪʨʦʷ ʦʙʦʨʫʜʦʚʘʥʠʶ ʠ ʝʛʦ ʨʝʤʦʥʪʫ/ʟʘʤʝʥʝ, ʢʘʢ ʚ 

ʧʣʘʥʝ ʚʨʝʤʝʥʠ, ʪʘʢ ʠ ʚ ʧʣʘʥʝ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ. ʈʦʣʴ ʧʨʦʪʠʚʦʘʚʘʨʠʡʥʦʡ 

ʟʘʱʠʪʳ ʠʛʨʘʝʪ ʩʠʩʪʝʤʘ ʇɸɿ, ʚ ʢʦʪʦʨʦʡ ʟʘʚʝʜʝʥʳ ʩʠʛʥʘʣʳ ʧʦ ʦʩʥʦʚʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ ʠʛʨʘʶʱʠʝ ʨʦʣʴ ʢʘʢ ʚ ʚʝʜʝʥʠʠ ʅʊʈ, ʪʘʢ ʠ ʚ ʦʙʝʩʧʝʯʝʥʠʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʪ.ʢ. ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʪʥʦʩʠʪʩʷ ʢ ʥʘʠʙʦʣʝʝ ʚʟʨʳʚʦʦʧʘʩʥʳʤ 

ʦʙʲʝʢʪʘʤ. 

2.3 ɺʳʚʦʜ ʧʦ ʨʘʟʜʝʣʫ 

 

ɼʘʥʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʪʥʦʩʷʪʩʷ ʢ ʚʟʨʳʚʦʧʦʞʘʨʦʦʧʘʩʥʳʤ ʠ ʪʝʩʥʦ 

ʚʟʘʠʤʦʩʚʷʟʘʥʳ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ. ɸʛʨʝʛʘʪ ʘʤʤʠʘʢʘ 

ʧʨʦʠʟʚʦʜʠʪ ʩʳʨʴʸ ʜʣʷ ʜʚʫʭ ʮʝʭʦʚ - ʩʣʘʙʦʡ ʘʟʦʪʥʦʡ ʢʠʩʣʦʪʳ ʠ ʘʤʤʠʘʯʥʦʡ 

ʩʝʣʠʪʨʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʦʥ ʞʝʩʪʢʦ ʟʘʚʠʩʠʤ ʦʪ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʢʘʢ ʦʩʥʦʚʥʦʛʦ 
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ʩʳʨʴʷ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʤʤʠʘʢʘ. ñɸʤʤʠʘʢ-3ò ʩʣʦʞʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʧʨʦʮʝʩʩ ʧʫʩʢʘ ʦʪ ñʭʦʣʦʜʥʦʛʦò ʩʦʩʪʦʷʥʠʷ ʜʦ ʛʦʪʦʚʦʡ ʧʨʦʜʫʢʮʠʠ 

ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʠ ʩʨʝʜʩʪʚ, ʜʘʞʝ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʧʝʨʚʦʡ ʪʦʥʥʳ 

ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʤʤʠʘʢʘ ʪʨʝʙʫʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ ʜʦ ʧʨʠʚʝʜʝʥʠʷ ʮʝʭʘ ʚ ʅʊʈ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʣʶʙʦʡ ʩʙʦʡ ʚ ʦʜʥʦʤ ʠʟ ʫʟʣʦʚ ʘʛʨʝʛʘʪʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʙʨʘʩʳʚʘʝʪ 

ʥʘʟʘʜ ʵʪʘʧ ʧʦʣʫʯʝʥʠʷ ʧʨʦʜʫʢʪʘ, ʠ ʩʪʘʨʘʷ ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʥʝ ʜʘʚʘʣʘ ʚʦʟʤʦʞʥʦʩʪʠ ʢ ʪʦʥʢʠʤ ʤʘʥʠʧʫʣʷʮʠʷʤ, ʠʩʢʣʶʯʘʣʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʜʜʝʨʞʘʥʠʷ ñʟʜʦʨʦʚʳʭò ʘʧʧʘʨʘʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ñʛʦʨʷʯʝʤò ʩʦʩʪʦʷʥʠʠ. 

ʀʤʝʣʘʩʴ ʩʫʱʝʩʪʚʝʥʥʘʷ ʧʨʦʙʣʝʤʘ ʚ ʧʣʘʥʝ ʦʧʝʨʘʪʠʚʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʦʥ 

ʬʠʟʠʯʝʩʢʠ ʥʝ ʫʩʧʝʚʘʣʠ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ ʩʦʛʣʘʩʥʦ ʠʥʩʪʨʫʢʮʠʠ. ʎʝʭ ɸʂ 

ʟʘʚʠʩʠʤ ʦʪ ʜʚʫʭ ʚʠʜʦʚ ʩʳʨʴʷ ʛʘʟ ʠ ʘʤʤʠʘʢ, ʮʝʭ ɸʉ ʧʦʪʨʝʙʣʷʝʪ ʧʨʦʠʟʚʝʜʝʥʥʳʡ 

ʜʚʫʤʷ ʮʝʭʘʤʠ ʧʨʦʜʫʢʪʳ (ʘʤʤʠʘʢ ʠ ʘʟʦʪʥʫʶ ʢʠʩʣʦʪʫ). ʂʘʢ ʚʠʜʥʦ ʘʚʪʦʥʦʤʥʦʩʪʠ 

ʫ ʵʪʠʭ ʮʝʭʦʚ ʥʝʪ. ʇʫʩʢʦʚʳʝ ʦʧʝʨʘʮʠʠ ʪʘʢʞʝ ʟʘʥʠʤʘʶʪ ʥʝʤʘʣʦ ʚʨʝʤʝʥʠ ʠ 

ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ, ʚʦʟʥʠʢʘʶʪ ʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʠʤ ʧʨʠʭʦʜʠʪʴʩʷ ʧʝʨʝʭʦʜʠʪʴ ʥʘ 

ʨʝʟʝʨʚ ʚ ʦʞʠʜʘʥʠʠ ʩʳʨʴʷ. ɸʉʋ ʊʇ ʧʨʠʟʚʘʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʦʙʣʝʛʯʠʪʴ ʪʨʫʜ 

ʧʝʨʩʦʥʘʣʘ ʚʟʷʚ ʥʘ ʩʝʙʷ ʯʘʩʪʴ ʬʫʥʢʮʠʡ. ʆʥʘ ʢʘʢ ʪʘʢʦʚʘʷ ʧʨʠʟʚʘʥʘ ʠʩʢʣʶʯʠʪʴ 

ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʚ ʥʝʝ ʟʘʣʦʞʝʥ 

ʘʣʛʦʨʠʪʤ, ʢʦʪʦʨʳʡ ʧʝʨʝʚʝʜʝʪ ʧʨʦʙʣʝʤʥʫʶ ʯʘʩʪʴ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʉʢʦʨʦʩʪʴ ʨʝʘʢʮʠʠ ʥʝʩʦʧʦʩʪʘʚʠʤʘ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ, ʯʪʦ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʧʦʤʦʱʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤʫ ʧʝʨʩʦʥʘʣʫ ʧʝʨʝʥʦʩʷ ʯʘʩʪʴ ʝʛʦ ʩʪʘʥʜʘʨʪʥʳʭ ʬʫʥʢʮʠʡ 

(ʜʝʡʩʪʚʠʡ) ʥʘ ʩʝʙʷ ʠ ʠʤʝʥʥʦ ʪʝʭ, ʛʜʝ ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨʦʩʪʴ ʠ ʥʝʪ ʚʨʝʤʝʥʠ ʥʘ 

ʦʙʜʫʤʳʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ. ʂʦʥʝʯʥʦ, ʩʫʱʝʩʪʚʫʶʪ ʨʝʛʫʣʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʛʜʝ 

ʜʘʞʝ ɸʉʋ ʊʇ ʥʝ ʤʦʞʝʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʪʨʝʙʫʝʤʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʧʨʦʮʝʩʩʘ, ʪʘʢʠʝ ʧʘʨʘʤʝʪʨʳ ʪʨʝʙʫʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʘʢʦʥʦʚ 

ʬʠʟʠʢʠ - ʪʝʨʤʦ ʠ ʛʘʟʦʜʠʥʘʤʠʢʠ ñʚʦ ʙʣʘʛʦò, ʪ.ʝ. ʧʨʝʜʩʢʘʟʫʝʤʳʝ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʳʝ ʥʝʣʴʟʷ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʤʦʛʫʪ ʩʪʘʪʴ ʪʝʤ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʠʣʠʝʤ -ʨʘʙʦʪʦʡ 

ʧʝʨʝʭʦʜʘ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʠʤʝʨʦʤ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʨʝʜ ʢʣʘʧʘʥʘ, 

ʢʦʪʦʨʳʝ ʥʝ ʜʦʧʫʩʢʘʶʪ ʨʦʩʪ ʜʘʚʣʝʥʠʷ ʚ ʣʠʥʠʠ ʠʣʠ ʘʧʧʘʨʘʪʝ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʡ 

ʦʪʤʝʪʢʠ, ñʙʘʝʢò, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʚʘʣʫ ʢʦʤʧʨʝʩʩʦʨʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʮʝʥʪʨʦʙʝʞʥʳʭ ʩʠʣ ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʦʙʦʨʦʪʦʚ ʚʳʰʝ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʙʴʝʪ 



40 

ʧʦ ʥʘʧʨʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʘʷ ʟʘʚʷʟʘʥʘ ʩ ʢʦʥʪʫʨʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠ ʚʳʧʦʣʥʷʝʪ ʪʫ 

ʞʝ ʬʫʥʢʮʠʶ - ʧʝʨʝʭʦʜʘ ʚ ʙʝʟʦʧʘʩʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʉʠʩʪʝʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ 

ʧʨʦʮʝʥʪ ʩʪʘʙʠʣʴʥʦʛʦ ʚʝʜʝʥʠʷ ʨʝʞʠʤʘ, ʩʥʠʟʠʪ ʚʨʝʤʷ ʧʨʦʩʪʦʷ, ʦʜʥʠʤ ʩʣʦʚʦʤ, 

ʧʨʠʟʚʘʥʘ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʘ ʘʛʨʝʛʘʪʘ. 

ɹʣʘʛʦʜʘʨʷ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʳʚʦʜʫ ʚ ʨʝʟʝʨʚ ʧʨʦʙʣʝʤʥʳʭ ʙʣʦʢʦʚ ʠʣʠ ʫʯʘʩʪʢʦʚ 

ʘʛʨʝʛʘʪʘ, ʧʦʟʚʦʣʠʪ ʨʝʤʦʥʪʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʫʩʪʨʘʥʠʪʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʧʨʠ ʵʪʦʤ 

ʧʦʜʜʝʨʞʠʚʘʷ ʩʦʩʪʦʷʥʠʷ ñʛʦʨʷʯʝʛʦ ʨʝʟʝʨʚʘò, ʧʦʪʨʝʙʣʷʷ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʨʝʩʫʨʩʦʚ ʟʘ ʩʯʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʟʥʘʯʠʪʝʣʴʥʦ 

ʩʦʢʨʘʪʠʪ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʧʨʠ ʚʥʝʰʪʘʪʥʳʭ ʩʠʪʫʘʮʠʷʭ. 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʯʠʥʘʝʪʩʷ ʩ ʦʮʝʥʢʠ ʧʝʨʩʧʝʢʪʠʚ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʥʘ ɸʉʋ ʊʇ. ʇʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ 

ʦʙʲʝʢʪʦʚ(ʵʣʝʤʝʥʪʦʚ) ʘʚʪʦʤʘʪʠʟʘʮʠʠ - ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʣʠ ʟʘʤʝʥʳ ʥʘ ʥʦʚʦʝ (ʟʜʝʩʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ ʠ ʝʛʦ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʙʫʜʫʱʝʡ ʩʠʩʪʝʤʦʡ, ʩʦʦʪʚʝʪʩʪʚʠʷ ʩʪʘʥʜʘʨʪʘʤ) 

[14]. 
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3. ʂʆʅʎɽʇʎʀʗ ɸɺʊʆʄɸʊʀɿɸʎʀʀ 

 

3.1 ɿʘʤʝʥʷʝʤʳʝ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʚ ʧʨʦʮʝʩʩʝ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

 

ʈʘʩʭʦʜʦʤʝʨʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʮʝʭʝ ɸʤʤʠʘʢ-3, ʙʳʣʠ ʧʥʝʚʤʘʪʠʯʝʩʢʠʤʠ, ʘ 

ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ ʙʳʣ ʦʯʝʥʴ ʥʠʟʢʠʤ. 

ʈʦʪʘʤʝʪʨ rʪʠʧʘ ʈʇʌ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʦʙʲʝʤʥʦʛʦ ʨʘʩʭʦʜʘ 

ʧʣʘʚʥʦ ʤʝʥʷʶʱʠʭʩʷ ʦʜʥʦʨʦʜʥʳʭ ʧʦʪʦʢʦʚ ʯʠʩʪʭr ʠ ʩʣʘʙʦʟʘʛʨʷʟʥʝʥʥʭr 

ʘʛʨʝʩʩʠʚʥʭr ʞʠʜʢʦʩʪʝʡ ʩ ʜʠʩʧʝʨʩʅʓʄʀ ʥʝʤʘʛʥʠʪʥʤrʠ ʚʢʣʶʯʝʥʠʷʤʠ 

ʠʥʦʨʦʜʥʭr ʯʘʩʪʠʮ, ʥʝʡʪʨʘʣʴʥʭr ʢ ʬʪʦʨʦʧʣʘʩʪʫ, ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚʝʣʠʯʠʥ r

ʨʘʩʭʦʜʘ ʚ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʥʝʚʤʘʪʠʯʝʩʢʠʡ ʩʠʛʥʘʣ. ʈʇʌ ʩʦʩʪʦʠʪ ʠʟ 

ʨʦʪʘʤʝʪʨʠʯʝʩʢʦʡ ʠ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ ʯʘʩʪʠ (ʧʥʝʚʤʦʛʦʣʦʚʢʠ). 

 

 

ʈʠʩ.2. ʋʩʪʨʦʡʩʪʚʦ ʨʦʪʘʤʝʪʨʘ 

1- ʢʦʨʧʫʩ; 2-ʧʦʧʣʘʚʦʢ; 3-ʥʘʧʨʘʚʣʷʶʠʮʘʷ; 4-ʢʦʥʫʩ ʤʝʨʠʪʝʣʴʥrʡ; ʙ-

ʩʣʝʜʷʱʠʡ ʤʘʛʥʠʪ; 6-ʢʦʣʴʮʦ; 7-ʩʜʚʦʝʥʥʝr ʤʘʛʥʠʪ;r 8-ʨʝʣʝ ʤʝʭʘʥʠʯʝʩʢʦʝ; 9-

ʩʪʨʝʣʢʘ; 10-ʤʝʭʘʥʠʟʤ ʧʝʨʝʤʝʠʮʝʥʠʷ; 11-ʪʷʛʘ; 12-ʥʘʧʨʘʚʣʷʶʠʮʘʷ; 13-ʨʝʣʝ 

ʧʥʝʚʤʘʪʠʯʝʩʢʦʝ; 14-ʰʪʦʢ(ʪʨʫʙʘ); 15-ʩʪʘʢʘʥ; 16-ʩʝʨʚʦʧʨʠʚʦʜ; 17-ʩʠʣʴʬʦʥ; 18-
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ʤʘʥʦʤʝʪʨ; 19-ʥʘʧʨʘʚʣʷʶʠʮʘʷ; 20-ʢʦʨʧʫʩ ʧʥʝʚʤʦʛʦʣʦʚʢʠ; 21-ʛʘʡʢʘ; 22-ʛʘʡʢʘ 

ʩʧʝʮʠʘʣʴʥʘʷ; 24-ʧʨʫʞʠʥʘ; 25-ʩʦʧʣʦ; 26-ʧʣʘʪʘ 

ʋʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʮʝʭʝ ɸʤʤʠʘʢ-3 ʠʟʤʝʨʠʪʝʣʠ ʫʨʦʚʥʷ ʪʘʢʞʝ ʫʩʪʘʨʝʣʠ, ʘ 

ʫʨʦʚʝʥʴ ʪʦʯʥʦʩʪʠ ʙʳʣ ʦʯʝʥʴ ʥʠʟʢʠʤ. ʋʨʦʚʥʝʤʝʨ rʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʙʘʡʢʦʚʦʝ 

ʪʠʧʘ ʋɹ-ʇ ʩ ʩʠʣʦ ʚʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ ɻʉʇ ʧʨʝʜʥʘʟʥʘʯʝʥ r ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 0.02 - 0.1 ʄʇʘ (0.2 - 1.0 ʢʛʩ/ʩʤ2) 

ʦʙ ʫʨʦʚʥʝ ʞʠʜʢʦʩʪʠ ʠʣʠ ʫʨʦʚʥʝ ʨʘʟʜʝʣʘ ʬʘʟ, ʥʘʭʦʜʷʱʠʭʩʷ ʧʦʜ 

ʚʘʢʫʫʤʤʝʪʨʠʯʝʩʢʠʤ, ʘʪʤʦʩʬʝʨʥʳʤ ʠʣʠ ʠʟʙʳʪʦʯʥʦʤ ʜʘʚʣʝʥʠʝʤ, ʠ ʚʳʜʘʯʠ ʝʛʦ ʚ 

ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʷ, ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ. 

   

ʈʠʩ.3. ʉʭʝʤʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥʝʤʝʨʘ 

 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʫʨʦʚʥʝʤʝʨʘ (ʨʠʩ.3) ʦʩʥʦʚʘʥ ʥʘ ʧʥʝʚʤʘʪʠʯʝʩʢʦʡ 

ʩʠʣʦʚʦʡ ʢʦʤʧʝʥʩʘʮʠʠ. ʏʫʚʩʪʚʠʪʝʣʴʥʳʡ ʵʣʝʤʝʥʪ - ʩʪʘʣʴʥʦʡ ʙʫʝʢ 13 - ʧʦʜʚʝʰʝʥ 

ʥʘ ʢʦʥʮʝ ʨʳʯʘʛʘ 11. ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʝʤʢʦʩʪʠ ʚʟrrʚʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʛʣʫʙʠʥ r ʧʦʛʨʫʞʝʥʠʷ ʙʫʡʢʘ, ʤʘʩʩʘ ʝʛʦ ʧʨʠ ʵʪʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʣʠ ʫʤʝʥʳʡʘʝʪʩʷ. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩ r ʙʫʡʢʘ ʧʨʠʚʦʜʠʪ ʢ 

ʧʝʨʝʤʝʛʮʝʥʠʶ ʨʳʯʘʛʘ 11, ʩʚʷʟʘʥʥʦʛʦ ʩ ʥʠʤ ʊ-ʦʙʨʘʟʥʦʛʦ ʨʯrʘʛʘ 2 ʩ ʟʘʩʣʦʥʢʦʡ 6. 

ʇʝʨʝʤʝʠʜʝʥʠʝ ʟʘʩʣʦʥʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʧʣʘ 5 ʚʟrrʚʘʝʪ 

ʠʟʤʝʥʝʥʠʝ ʩʠʛʥʘʣʘ ʥʘ ʚʭʦʜʝ ʠ ʚʭrʦʜʝ ʧʥʝʚʤʦʫʩʠʣʠʪʝʣʷ 4 ʠ ʩʠʣʴʬʦʥʝ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ 8. ʀʟʤʝʥʝʥʠʝ ʜʘʚʣʝʥʠʷ ʚ ʩʠʣʴʬʦʥʝ ʩʦʟʜʘʝʪ ʫʩʠʣʠʝ, ʚʦʟʜʝʡʩʪʚʫʶʱʝʝ ʯʝʨʝʟ 

ɻ-ʦʙʨʘʟʥʡr ʨr ʯʘʛ 7 ʠ ʧʦʜʚʠʞʥʫʶ ʦʧʦʨʫ 3 ʥʘ ʊ-ʦʙʨʘʟʥʡr ʨrʯʘʛ 2 ʚ 
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ʥʘʧʨʘʚʣʝʥʠʠ, ʦʙʨʘʪʥʦʤ ʫʩʠʣʠʶ, ʩʦʟʜʘʥʥʦʤʫ ʤʘʩʩʦʡ ʙʫʡʢʘ. ʇʨʠ ʢʦʤʧʝʥʩʘʮʠʠ 

ʫʩʠʣʠʷ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʤʘʩʩʦʡ ʙʫʡʢʘ 13 ʫʩʠʣʠʝʤ ʥʘ ʩʠʣʴʬʦʥʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 8, 

ʧʦʜʚʠʞʥʘʷ ʩʠʩʪʝʤʘ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʚʥʦʚʝʩʠʠ. 

ʅʘʯʘʣʴʥʘʷ ʤʘʩʩʘ ʙʫʡʢʘ ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʤr ʛʨʫʟʦʤ 9, 

ʥʘʚʠʥʯʝʥʥʤr ʥʘ ʧʣʝʯʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʳʯʘʛʘ 10. ʋʩʪʘʥʦʚʢʘ ʪʨʝʙʫʝʤʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚʭrʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʫʨʦʚʥʷ (0.02 ʄʇʘ) 

ʦʩʫʝɦʩʪʚʣʷʝʪʩʷ ʢʦʨʨʝʢʪʦʨʦʤ çʥʫʣʷè - ʧʨʫʞʠʥʦʡ 1. ʋʩʪʘʥʦʚʢʘ ʚʝʨʭʥʝʛʦ 

ʟʥʘʯʝʥʠʷ ʚʭrʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʫʨʦʚʥʷ (0.1 ʄʇʘ) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʝʨʝʤʝʱʝʥʠʝʤ ʧʦʜʚʠʞʥʦʡ ʦʧʦʨ r3. 

ʅʘʩʪʨʦʡʢʘ ʫʨʦʚʥʝʤʝʨʦʚ ʥʘ ʟʘʜʘʥʥʝr ʧʨʝʜʝʣ rʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʧʦʤʦɹɦʶ ʛʨʫʟʦʚ ʧʫʪʝʤ ʠʤʠʪʘʮʠʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʡ ʚʪrʘʣʢʠʚʘʶʝɦʡ ʩʠʣ,r 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʚʝʨʭʥʝʤʫ ʧʨʝʜʝʣʫ ʠʟʤʝʨʝʥʠʡ. 

ʄʦʷ ʮʝʣʴ - ʟʘʤʝʥʠʪʴ ʫʩʪʘʨʝʚʰʠʝ ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ ʚ 

ʮʝʭʝ ɸʤʤʠʘʢ-3 ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʧʨʠʙʦʨʳ. ʅʘʧʨʠʤʝʨ: 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʝr ʨʘʩʭʦʜʦʤʝʨ r

ɺ ʦʩʥʦʚʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʭr ʨʘʩʭʦʜʦʤʝʨʦʚ ʣʝʞʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʜʚʠʞʫʝɦʡʩʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʡ ʞʠʜʢʦʩʪʠ ʩ ʤʘʛʥʠʪʥrʤ ʧʦʣʝʤ, ʧʦʜʯʠʥʷʶʝɦʝʩʷ 

ʟʘʢʦʥʫ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʠ. 

 

 

 

ʈʠʩ.4. ʋʯʘʩʪʦʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʨʘʩʭʦʜʦʤʝʨʘ 

 

ʆʩʥʦʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʪʘʢʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʝr ʨʘʩʭʦʜʦʤʝʨ,r ʫ 

ʢʦʪʦʨʭr ʠʟʤʝʨʷʝʪʩʷ ʕɼʉ, ʠʥʜʫʢʪʠʨʫʝʤʘʷ ʚ ʞʠʜʢʦʩʪʠ, ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʝʶ 
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ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ. ɼʣʷ ʵʪʦʛʦ (ʨʠʩ. 4) ʚ ʫʯʘʩʪʦʢ 2 ʪʨʫʙʦʧʨʦʚʦʜʘ, ʠʟʛʦʪʦʚʣʝʥʥʦʛʦ 

ʠʟ ʥʝʤʘʛʥʠʪʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʧʦʢʨʳʪʦʛʦ ʠʟʥʫʪʨʠ ʥʝʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʡ ʠʟʦʣʷʮʠʝʡ 

ʠ ʧʦʤʝʝɦʥʥʦʛʦ ʤʝʞʜʫ ʧʦʣʶʩʘʤʠ 1 ʠ 4 ʤʘʛʥʠʪʘ ʠʣʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ, ʚʚʦʜʷʪʩʷ 

ʜʚʘ ʵʣʝʢʪʨʦʜʘ 3 ʠ 5 ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʢʘʢ ʢ ʥʘʧʨʘʚʣʝʥʠʶ 

ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʪʘʢ ʠ ʢ ʥʘʧʨʘʚʣʝʥʠʶ ʩʠʣʦʚʭr ʣʠʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ.  

ɼʦʩʪʦʠʥʩʪʚʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʭr ʨʘʩʭʦʜʦʤʝʨʦʚ: ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʧʦʢʘʟʘʥʠʡ 

ʦʪ ʚʷʟʢʦʩʪʠ ʠ ʧʣʦʪʥʦʩʪʠ ʠʟʤʝʨʷʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʪʨʫʙʘʭ ʣʶʙʦʛʦ ʜʠʘʤʝʪʨʘ, ʦʪʩʫʪʩʪʚʠʝ ʧʦʪʝʨʠ ʜʘʚʣʝʥʠʷ, ʣʠʥʝʡʥʦʩʪʴ ʰʢʘʣ,r 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʤʝʥʳʡʠʭ ʜʣʠʥʘʭ ʧʨʷʤʳʭ ʫʯʘʩʪʢʦʚ ʪʨʫʙ, ʚʳʩʦʢʦʝ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʘʛʨʝʩʩʠʚʥʭr, ʘʙʨʘʟʠʚʥrʭ ʠ ʚʷʟʢʠʭ 

ʞʠʜʢʦʩʪʝʡ. ʅʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʨʘʩʭʦʜʦʤʝʨ rʥʝʧʨʠʤʝʥʠʤ rʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʩʭʦʜʘ ʛʘʟʘ ʠ ʧʘʨʘ, ʘ ʪʘʢʞʝ ʞʠʜʢʦʩʪʝʡ ʜʠʵʣʝʢʪʨʠʢʦʚ, ʪʘʢʠʭ ʢʘʢ ʩʧʠʨʪ rʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪ. ʆʥʠ ʧʨʠʛʦʜʥ r ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ, ʫ ʢʦʪʦʨʳʭ 

ʫʜʝʣʴʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ ʥʝ ʤʝʥʝʝ 10 3 ʉʤ/ʤ. 

ɺ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʜʣʷ ʧʨʦʜʫʚʘʥʠʷ ʯʝʨʝʟ 

ʪʨʫʙʢʫ, ʧʦʤʝʱʝʥʥʫʶ ʚ ʞʠʜʢʦʩʪʴ, ʜʦʟʠʨʦʚʘʥʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʥʘʠʙʦʣʝʝ 

ʯʘʩʪʦ ʧʨʠʤʝʥʷʶʪ ʨʝʛʫʣʷʪʦʨ rʨʘʩʭʦʜʘ ʚʦʟʜʫʭʘ ʪʠʧʘ ʈʈɺ-1. ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʵʪʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʦʩʥʦʚʘʥ ʥʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʧʦʜʜʝʨʞʘʥʠʠ ʧʦʩʪʦʷʥʥʦʛʦ 

ʧʝʨʝʧʘʜʘ ʜʘʚʣʝʥʠʷ ʥʘ ʜʨʦʩʩʝʣʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʤr 

ʨʘʩʭʦʜ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʵʪʦʪ ʜʨʦʩʩʝʣʴ. 

ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʚ ʦʪʢʨʪrʦʤ 

ʨʝʟʝʨʚʫʘʨʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ.5, ʘ, ʙ, ʚ, ʛ. 

ʅʘ ʨʠʩ. 5, ʧʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʠʟʤʝʨʝʥʠʷ 

ʫʨʦʚʥʷ ʞʠʜʢʦʩʪʠ ʚ ʨʝʟʝʨʚʫʘʨʝ, ʥʘʭʦʜʷʝɦʤʩʷ ʧʦʜ ʜʘʚʣʝʥʠʝʤ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʚʣʠʷʥʠʷ ʜʘʚʣʝʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʝ ʥʘ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ, ʠʟʤʝʨʷʶʱʝʛʦ ʫʨʦʚʝʥʴ 

ʞʠʜʢʦʩʪʠ, ʧʨʠʤʝʥʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʡr ʤʝʪʦʜ ʠʟʤʝʨʝʥʠʷ ʩ ʜʚʫʤʷ 

ʨʝʛʫʣʷʪʦʨʘʤʠ ʨʘʩʭʦʜʘ. ʆʪ ʦʜʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʨʘʩʭʦʜʘ ʚʦʟʜʫʭ ʧʦʜʘʝʪʩʷ ʚ 

ʧʴʝʟʦʤʝʪʨʠʯʝʩʢʫʶ ʪʨʫʙʢʫ, ʦʪ ʜʨʫʛʦʛʦ ʚ ʚʝʨʭʥʶʶ ʯʘʩʪʴ ʨʝʟʝʨʚʫʘʨʘ ʥʘʜ 

ʞʠʜʢʦʩʪʴʶ. ʈʘʟʥʦʩʪʴ ʜʘʚʣʝʥʠʡ ʚ ʪʨʫʙʢʘʭ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘʷ ʫʨʦʚʥʶ ʞʠʜʢʦʩʪʠ, 

ʠʟʤʝʨʷʝʪʩʷ ʜʠʘʬʘʥʦʤʝʪʨʦʤ.  
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ʈʠʩ.5. ʉʭʝʤʘ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʷ ʚ ʦʪʢʨʪrʦʤ ʨʝʟʝʨʚʫʘʨʝ 

 

ɼʨʫʛʠʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʤʦʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ, ʜʦ 

ʦʙʥʦʚʣʝʥʠʷ ʧʦʣʝʚʦʛʦ ʧʨʠʙʦʨʘ ʮʝʥʪʨʘʣʴʥʳʡ ʧʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʮʝʭʘ ɸʤʤʠʘʢ-3 

ʢʦʥʪʨʦʣʠʨʦʚʘʣʩʷ ʥʘʩʪʝʥʥʦʡ ʢʦʥʩʦʣʴʶ (ʨʠʩ.6). ʕʪʦ, ʢʦʥʝʯʥʦ, ʙʳʣʦ ʦʯʝʥʴ 

ʥʝʫʜʦʙʥʦ ʠ ʥʝʤʥʦʛʦ ʟʘʤʝʜʣʷʣʦ ʩʢʦʨʦʩʪʴ ʨʘʙʦʪʳ. 
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ʈʠʩ.6. ʇʫʣʴʪ ʫʧʨʘʚʣʝʥʠʷ ʮʝʭʘ çɸʤʤʠʘʢ-3è 

 

ʇʦʩʣʝ ʟʘʤʝʥʳ ʧʨʠʙʦʨʦʚ ʧʦʣʝʚʦʡ ʯʘʩʪʠ ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʚʩʝ 

ʩʠʛʥʘʣʳ ʙʫʜʫʪ ʟʘʤʝʥʝʥʳ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ 4-20 ʤɸ, 24 ɺ ʠ ʪ.ʜ, ʘ 

ʮʝʥʪʨʘʣʴʥʘʷ ʧʘʥʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʙʫʜʝʪ ʦʩʥʘʱʝʥʘ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʪʝʭʥʠʢʦʡ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʫʣʴʪʘ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʘʱʝʥʥʦʛʦ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʦʡ. 

 

3.2 ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ 

 

ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʦʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʚʳʧʦʣʥʷʝʪ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʬʫʥʢʮʠʠ: 

Å ʉʙʦʨ ʜʘʥʥʳʭ ʠ ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʪʨʦʣʣʝʨʘʤʠ ʠ ʫʜʘʣʝʥʥʳʤʠ ʪʝʨʤʠʥʘʣʘʤʠ 

Å ʏʝʣʦʚʝʢʦ-ʤʘʰʠʥʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʦʧʝʨʘʪʦʨʦʤ 

Å ʉʙʦʨ ʜʘʥʥʳʭ ʠ ʩʪʘʪʠʩʪʠʢʠ 

Å ʆʙʨʘʙʦʪʢʘ ʩʠʛʥʘʣʦʚ ʪʨʝʚʦʛʠ 

Å ʉʦʟʜʘʥʠʝ ʪʨʝʥʜʦʚ 
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Å ɻʝʥʝʨʘʮʠʷ ʦʪʯʝʪʦʚ 

Å ʀʥʪʝʛʨʠʨʦʚʘʥʠʝ ʩʝʪʝʡ 

 

3.3 ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ 

 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʤʦʜʫʣʴʥʦʡ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʝʪʠ, ʠʩʧʦʣʴʟʫʶʱʝʡ ʩʪʘʥʜʘʨʪʥʳʝ ʦʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ, ʩʝʪʠ ʠ 

ʧʨʦʪʦʢʦʣʳ. ɺ ʩʠʩʪʝʤʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʣʥʦʮʝʥʥʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʠʧʘ 

"ʢʣʠʝʥʪʩʝʨʚʝʨ". ʆʜʠʥ ʩʣʫʞʝʙʥʳʡ ʧʨʦʮʝʩʩʦʨ ʙʘʟʳ ʜʘʥʥʳʭ ʦʙʩʣʫʞʠʚʘʝʪ 

ʥʝʩʢʦʣʴʢʠʭ ʢʣʠʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ, ʥʘʧʨʠʤʝʨ, ʦʧʝʨʘʪʦʨʩʢʠʝ ʩʪʘʥʮʠʠ. ɺʦʟʤʦʞʥʦ ʠ 

ʩʝʨʚʝʨʥʦʝ ʠʩʧʦʣʥʝʥʠʝ ɹɼ ʜʣʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʩʦ ʤʥʦʞʝʩʪʚʦʤ 

ʟʘʚʠʩʠʤʳʭ ʮʝʭʦʚ, ʟʘʚʷʟʘʥʥʳʭ ʦʜʥʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠʣʠ ʮʠʢʣ. ʈʘʩʧʨʝʜʝʣʝʥʥʘʷ 

ʙʘʟʘ ʜʘʥʥʳʭ ʠʣʠ ʤʥʦʞʝʩʪʚʝʥʥʳʝ ʢʦʧʠʠ ʙʘʟʳ ʜʘʥʥʳʭ, ʩʦʭʨʘʥʷʝʤʳʝ ʚ 

ʦʧʝʨʘʪʦʨʩʢʠʭ ʩʪʘʥʮʠʷʭ, ʥʝ ʧʦʜʜʝʨʞʠʚʘʶʪʩʷ, ʧʨʝʜʫʩʤʦʪʨʝʥ ʩʙʨʦʩ ʨʝʟʝʨʚʥʳʭ 

ʢʦʧʠʡ ʥʘ ʚʥʝʰʥʠʝ ʥʘʢʦʧʠʪʝʣʠ ʚ ʢʘʯʝʩʪʚʝ ʘʨʭʠʚʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʙʢʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʘ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦ ʩʝʪʠ ʪʘʢʠʭ ʩʠʩʪʝʤʥʳʭ ʬʫʥʢʮʠʡ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʩʙʦʨ ʠ ʫʧʨʘʚʣʝʥʠʝ ʜʘʥʥʳʤʠ, ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʩ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠ ʪ.ʜ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʜʜʝʨʞʢʫ ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʛʣʦʙʘʣʴʥʳʭ 

ʩʝʪʝʡ, ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʦʝ ʘʧʧʘʨʘʪʥʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʜʣʷ 

ʩʦʝʜʠʥʝʥʠʷ ʫʟʣʦʚ ʚ ʦʜʥʫ ʝʜʠʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʠʙʢʦʩʪʠ ʚ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʪʦʢʦʣ TCP/IP ʩ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʠʥʪʝʨʬʝʡʩʦʤ ʢ ʧʨʠʢʣʘʜʥʳʤ ʧʨʦʛʨʘʤʤʘʤ ʩʠʩʪʝʤʳ. ʅʘ 

ʨʠʩʫʥʢʝ 7 ʧʦʢʘʟʘʥʘ ʘʨʭʠʪʝʢʪʫʨʘ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʥʘʯʠʥʘʷ ʩ ʤʦʜʫʣʷ ʚʚʦʜʘ ʚʳʚʦʜʘ ʜʦ ʚʝʨʭʥʝʛʦ ʦʧʝʨʘʪʦʨʩʢʦʛʦ ʫʨʦʚʥʷ ʫʧʨʘʚʣʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ. ʆʪʢʘʟʦʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʨʝʟʝʨʚʠʨʦʚʘʥʥʳʤʠ ʤʦʜʫʣʷʤʠ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʦʣʝʚʳʭ 

ʧʨʠʙʦʨʦʚ. ɿʘʱʠʪʘ ʦʪ ʩʠʛʥʘʣʦʚ ʥʝʠʩʧʨʘʚʥʦʛʦ ʧʦʣʝʚʦʛʦ ʧʨʠʙʦʨʘ ʟʘʣʦʞʝʥʘ ʚ 

ʩʠʩʪʝʤʝ ʚ ʢʘʯʝʩʪʚʝ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʜʢʣʶʯʝʥʥʦʛʦ ʧʨʠʙʦʨʘ, ʩʠʩʪʝʤʘ ʦʪʢʣʦʥʷʝʪ 



48 

ʩʠʛʥʘʣ ʦʪ ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʘʪʯʠʢʘ, ʘ ʪʘʢʞʝ ʩʠʛʥʘʣʠʟʠʨʫʝʪ ʦʙ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʠʣʠ 

ʦʙʨʚrʘ ʩʚʷʟʠ ʩ ʧʦʣʝʚʳʤ ʧʨʠʙʦʨʦʤ. ɺ ʩʠʩʪʝʤʝ ʇɸɿ ʠʤʝʶʪʩʷ ʨʷʜ ʧʨʘʚʠʣ, ʧʦ 

ʢʦʪʦʨʳʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʢʣʶʯʝʥʠʷ ʧʦʣʝʚʳʭ ʧʨʠʙʦʨʦʚ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʚ 

ʰʢʘʬʫ ʤʦʜʫʣʝʡ ʚʚʦʜʘ/ʚʳʚʦʜʘ, PLC ʩʣʝʜʫʝʪ ʠʭ ñʦʧʨʦʢʠʜʳʚʘʶʪò ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʫʛʦʣ ʦʪ ʮʝʥʪʨʘ ʜʣʷ ʙʦʣʝʝ ʭʦʨʦʰʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʪʝʧʣʘ. 

 

 

ʈʠʩ.7. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

 

3.4 ʉʙʦʨ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ 

 

ʀʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ ʜʨʘʡʚʝʨʳ, ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʨʝʜʩʪʚʘ ʜʣʷ ʩʙʦʨʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ, ʥʝ ʪʨʝʙʫʷ ʜʣʷ ʠʭ 

ʨʝʘʣʠʟʘʮʠʠ ʥʠʢʘʢʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɺ ʥʝʘʚʪʦʥʦʤʥʦʤ 

(on-line) ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʨʘʟʨʝʰʝʥʘ ʣʶʙʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ʙʝʟ 

ʧʨʝʨʳʚʘʥʠʷ ʧʨʠ ʵʪʦʤ ʧʨʦʮʝʩʩʘ ʩʙʦʨʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʜʘʥʥʳʤʠ ʧʦ ʜʨʫʛʠʤ 

ʢʘʥʘʣʘʤ. ɺ ʯʘʩʪʥʦʩʪʠ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʫʟʣʳ ʩʠʩʪʝʤʳ 

ʥʝ ʪʨʝʙʫʶʪ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʧʦʚʪʦʨʥʦʛʦ ʟʘʧʫʩʢʘ. ʂʨʦʤʝ ʪʦʛʦ, 
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ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʥʝʤʝʜʣʝʥʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʢ 

ʛʣʦʙʘʣʴʥʳʤ ʩʝʪʷʤ ʩʠʩʪʝʤʳ, ʥʝ ʪʨʝʙʫʷ ʜʣʷ ʵʪʦʛʦ ʥʠʢʘʢʦʛʦ ʩʣʫʞʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ ʦʙʩʣʫʞʠʚʘʥʠʷ ʬʘʡʣʦʚ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ ʩʝʪʝʚʫʶ ʦʧʝʨʘʮʠʦʥʥʫʶ 

ʩʠʩʪʝʤʫ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʙʠʨʘʝʪ ʜʘʥʥʳʝ, ʠʩʧʦʣʴʟʫʷ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʩʢʘʥʠʨʦʚʘʥʠʝ.  

ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʰʠʨʦʢʠʡ ʜʠʘʧʘʟʦʥ ʠʥʪʝʨʚʘʣʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʤʝʞʜʫ 0,005 ʩʝʢʫʥʜʦʡ ʠ 900 ʩʝʢʫʥʜʘʤʠ ʜʣʷ ʩʝʨʚʝʨʘ ʠ 0.005 - 2 ʩʝʢ. ʜʣʷ 

ʫʧʨʘʚʣʷʶʱʠʭ ʢʦʥʪʨʦʣʣʝʨʦʚ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʘʬʠʢʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʦʙʲʝʜʠʥʷʝʪ ʟʘʧʨʦʩʳ ʜʘʥʥʳʭ ʚ ʙʣʦʢʠ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ 

ʧʘʢʝʪʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʩʤʝʞʥʳʝ ʘʜʨʝʩʘ ʠ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʩʢʘʥʠʨʦʚʘʥʠʷ, 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʪʠʤʠʟʠʨʫʷ ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʜʣʷ ʟʘʜʘʥʥʦʡ 

ʩʢʘʥʠʨʫʶʱʝʡ ʥʘʛʨʫʟʢʠ.  

ʉʠʩʪʝʤʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʨʚʠʩʥʳʝ ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʨʦʚʝʨʢʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʘʢʝʪʦʚ ʩʢʘʥʠʨʦʚʘʥʠʷ ʜʣʷ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ ʩʢʘʥʠʨʦʚʘʥʠʷ ʠ 

ʚʝʜʝʪ ʫʩʨʝʜʥʝʥʥʫʶ ʩʪʘʪʠʩʪʠʢʫ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʢʘʥʘʣʦʚ. 

ɹʘʟʘ ʜʘʥʥʳʭ ʩʦʙʳʪʠʡ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʝʨʚʝʨʘ SQL ɸʉʋ ʊʇ ʟʘʧʠʩʳʚʘʝʪʩʷ 

ʢʘʢ ʙʘʟʘ ʜʘʥʥʳʭ EMS Events - ʢʦʤʤʝʥʪʘʨʠʠ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʩʦʙʳʪʠʷʤ, ʪʘʢʞʝ 

ʟʘʧʠʩʳʚʘʶʪʩʷ ʠ ʯʠʪʘʶʪʩʷ ʠʟ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʧʨʠ ʦʪʦʙʨʘʞʝʥʠʠ ñʉʚʦʜʢʠ 

ʉʦʙʳʪʠʡò. 

 

3.5 ɹʘʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ 

 

ʉʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʠʩʯʝʨʧʳʚʘʶʱʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʦʙʲʝʜʠʥʷʶʱʫʶ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʩ ʘʥʘʣʦʛʦʚʳʭ, ʜʠʩʢʨʝʪʥʳʭ, ʣʦʛʠʯʝʩʢʠʭ, 

ʠʤʧʫʣʴʩʥʳʭ ʠ ʜʨ. ʚʭʦʜʦʚ/ʚʳʭʦʜʦʚ. ʂʦʥʝʯʥʳʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʪʴ ʙʘʟʫ ʜʘʥʥʳʭ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʠ ʩʦʙʠʨʘʷ 

ʜʘʥʥʳʝ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʠʥʪʝʨʚʘʣʝ, ʘ ʪʘʢʞʝ ʟʘʜʘʚʘʪʴ ʤʝʩʪʘ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʇʦ 

ʫʤʦʣʯʘʥʠʝ ʚʩʝ ʜʘʥʥʳʝ ʫʞʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʧʘʧʢʘʤ ʚ ʞʝʩʪʢʠʭ ʜʠʩʢʘʭ ʥʘʠʙʦʣʝʝ 

ʦʧʪʠʤʘʣʴʥʦ, ʥʦ ʧʦ ʤʝʩʪʫ ʚ ʧʨʦʮʝʩʩʝ ʥʘʣʘʜʢʠ ɸʉʋ ʊʇ ʚʦʟʤʦʞʥʳ ʠʟʤʝʥʝʥʠʷ 
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ʘʜʨʝʩʦʚ ʜʘʥʥʳʭ, ʧʦʜʙʠʨʘʶʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʦʨʠʪʝʪʘʤʠ ʠ ʩʧʝʮʠʬʠʢʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʠʯʝʤ, ʠʥʪʝʨʘʢʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʙʝʟ 

ʧʨʝʨʳʚʘʥʠʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʠʥʬʦʨʤʘʮʠʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʪʦʯʢʘʤʠ, ʙʘʟʘ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʩʙʦʨʘ ʩʪʘʪʠʩʪʠʢʠ ʦʙ 

ʘʥʘʣʦʛʦʚʦʡ, ʮʠʬʨʦʚʦʡ, ʠʤʧʫʣʴʩʥʦʡ ʠ ʩʦʙʳʪʠʡʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʩʝʭ ʩʨʝʜʩʪʚ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʩʪʘʥʜʘʨʪʥʳʭ 

ʵʢʨʘʥʦʚ, ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʵʢʨʘʥʦʚ, ʦʪʯʝʪʦʚ, ʪʨʝʥʜʦʚ, ʧʨʠʢʣʘʜʥʳʭ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤ ʠ ʪ.ʜ., ʪ.ʝ. ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʱʝʤ ʜʦʩʪʫʧʝ ʙʝʟ ʧʨʘʚʘ 

ʠʟʤʝʥʝʥʠʡ, ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ ʘʜʤʠʥʠʩʪʨʘʪʦʨʦʚ ɸʉʋ ʊʇ. 

 

3.6 ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 

 

ɹʘʟʘ ʜʘʥʥʳʭ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʘʥʜʘʨʪʥʦ ʧʦʜʜʝʨʞʠʚʘʝʪ ʩʙʦʨ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʷ ʜʣʷ ʵʪʦʛʦ ʩʣʝʜʫʶʱʠʝ ʩʪʨʫʢʪʫʨʳ: 

Å ʉʪʨʫʢʪʫʨʳ ʘʥʘʣʦʛʦʚʳʭ ʪʦʯʝʢ - PV, SP, OP, MD 

Å ʉʪʨʫʢʪʫʨʳ ʪʦʯʝʢ ʩʦʩʪʦʷʥʠʷ 

Å ʉʪʨʫʢʪʫʨʳ ʘʢʢʫʤʫʣʷʪʦʨʥʳʭ ʪʦʯʝʢ 

Å ʉʪʨʫʢʪʫʨʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

Å ʉʪʨʫʢʪʫʨʳ ʩʦʙʳʪʠʡʥʳʭ ʜʘʥʥʳʭ 

Å ʉʪʨʫʢʪʫʨʳ, ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ɸʉʋ ʊʇ ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ 

ɺʦʟʤʦʞʥʳ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʙʦʨʘ ʠ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ - 

ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʚʝʩʪʥʳʭ ʬʦʨʤʫʣ ʧʨʠʤʝʥʷʷ ʧʝʨʝʤʝʥʥʳʝ ʠ const - ʟʥʘʯʝʥʠʷ 

ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʠ ʚʝʜʝʥʠʷ ʫʯʝʪʘ ʪʨʝʙʫʝʤʳʭ ʟʥʘʯʝʥʠʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʥʦ ʚʟʷʪʴ 

ʤʝʪʝʦʩʪʘʥʮʠʠ, ʠʤʝʶʱʠʝʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʛʜʝ ʧʦʛʦʜʥʳʝ 

ʫʩʣʦʚʠʷ ʪʘʢ ʠʣʠ ʠʥʘʯʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʘʛʨʝʛʘʪʦʚ ʠ ʮʝʭʦʚ. ʂʘʞʜʘʷ ʠʟ ʩʪʨʫʢʪʫʨ ʙʘʟʳ ʜʘʥʥʳʭ ʪʦʯʝʢ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʦʩʪʘʚʥʫʶ ʪʦʯʢʫ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʯʠʩʣʦʤ ʘʩʩʦʮʠʠʨʦʚʘʥʥʳʭ ʩ ʥʝʡ ʧʘʨʘʤʝʪʨʦʚ, 

ʥʘ ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʜʝʣʘʪʴ ʩʩʳʣʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʢʘʟʘʥʥʦʛʦ ʠʤʝʥʠ ʧʘʨʘʤʝʪʨʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʘʞʜʳʡ ʠʟ ʵʪʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʫʧʝʥ ʚ ʧʨʦʩʪʦʤ ʬʦʨʤʘʪʝ 

"ʊʆʏʂɸ.ʇɸʈɸʄɽʊʈ" ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʩʠʩʪʝʤ, ʪʘʢʠʭ, ʢʘʢ ʥʘʧʨʠʤʝʨ, 
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ʛʨʘʬʠʯʝʩʢʠʡ ʠʥʪʝʨʬʝʡʩ ʩ ʦʧʝʨʘʪʦʨʦʤ, ʩʠʩʪʝʤʘ ʛʝʥʝʨʘʮʠʠ ʦʪʯʝʪʦʚ ʠ ʠʥʪʝʨʬʝʡʩ 

ʩ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ, ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʥʘʥʠʷ ʚʥʫʪʨʝʥʥʝʛʦ 

ʤʝʭʘʥʠʟʤʘ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʉʠʩʪʝʤʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʘʨʭʠʚʠʨʦʚʘʥʠʝ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʟʜʘʥʠʝ ʥʝʧʨʝʨʳʚʥʦʡ ʟʘʧʠʩʠ 

ʠʩʪʦʨʠʠ ʨʘʙʦʪʳ ʟʘ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. ɸʨʭʠʚʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ 

ʤʦʞʥʦ ʭʨʘʥʠʪʴ ʥʘ ʞʝʩʪʢʦʤ ʜʠʩʢʝ ʩʠʩʪʝʤʳ ʠʣʠ ʩʢʦʧʠʨʦʚʘʪʴ ʚ ʘʚʪʦʥʦʤʥʦʤ 

ʨʝʞʠʤʝ ʥʘ ʩʤʝʥʥʳʡ ʥʦʩʠʪʝʣʴ, ʥʘʧʨʠʤʝʨ, ʛʠʙʢʠʡ ʜʠʩʢ, ʤʘʛʥʠʪʥʫʶ ʣʝʥʪʫ, 

ʦʧʪʠʯʝʩʢʠʡ ʜʠʩʢ ʠ ʪ.ʜ. ʂʦʣʠʯʝʩʪʚʦ ʘʨʭʠʚʦʚ ʦʛʨʘʥʠʯʝʥʦ ʪʦʣʴʢʦ ʦʙʲʝʤʦʤ 

ʞʝʩʪʢʦʛʦ ʜʠʩʢʘ ʩʠʩʪʝʤʳ. ʏʪʦʙʳ ʠʩʢʣʶʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʘʨʭʠʚʠʨʦʚʘʥʠʷ 

ʥʝʥʫʞʥʳʭ ʜʘʥʥʳʭ, ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʩʘʤʦʤʫ ʦʧʨʝʜʝʣʷʪʴ 

ʞʝʣʘʝʤʳʝ ʠʥʪʝʨʚʘʣʳ ʘʨʭʠʚʠʨʦʚʘʥʠʷ. 

ɸʢʪʠʚʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʘʨʭʠʚʠʨʦʚʘʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ 

ʣʶʙʳʤ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʥʠʞʝ ʤʝʪʦʜʦʚ: 

Å ʇʦ ʪʨʝʙʦʚʘʥʠʶ ʦʧʝʨʘʪʦʨʘ 

Å ʇʝʨʠʦʜʠʯʝʩʢʠ ʧʦ ʧʣʘʥʫ 

Å ʇʦ ʠʥʠʮʠʘʪʠʚʝ ʩʦʙʳʪʠʷ 

ʇʦʩʣʝ ʘʨʭʠʚʘʮʠʠ, ʜʘʥʥʳʝ ʦʩʪʘʶʪʩʷ ʜʦʩʪʫʧʥʳʤʠ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʪʨʝʥʜʘʭ ʯʝʨʝʟ ʩʨʝʜʩʪʚʘ ʩʠʩʪʝʤʳ ʧʦ ʩʦʟʜʘʥʠʶ ʪʨʝʥʜʦʚ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʪʝʢʫʱʝʡ 

ʠʥʪʝʨʘʢʪʠʚʥʦʡ ʩʪʘʪʠʩʪʠʢʦʡ ʠʣʠ ʜʨʫʛʠʤʠ ʘʨʭʠʚʘʤʠ. 

ʉʠʩʪʝʤʘ ʚʝʜʝʪ ʞʫʨʥʘʣ, ʩʦʜʝʨʞʘʱʠʡ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʣʝʜʫʶʱʠʭ ʩʦʙʳʪʠʷʭ: 

Å ʉʠʛʥʘʣʳ ʪʨʝʚʦʛʠ 

Å ʇʦʜʪʚʝʨʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʪʨʝʚʦʛʠ 

Å ɺʦʟʚʨʘʪ ʚ ʥʦʨʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

Å ʋʧʨʘʚʣʷʶʱʠʝ ʜʝʡʩʪʚʠʷ ʦʧʝʨʘʪʦʨʘ 

Å ɺʭʦʜ ʦʧʝʨʘʪʦʨʘ ʚ ʩʠʩʪʝʤʫ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʫʨʦʚʥʝ ʟʘʱʠʪʳ 

Å ʀʥʪʝʨʘʢʪʠʚʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ 

Å ʂʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʛʥʘʣʳ ʪʨʝʚʦʛʠ 

Å ʉʠʩʪʝʤʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʧʦʚʪʦʨʥʦʤ ʟʘʧʫʩʢʝ ʩʠʩʪʝʤʳ 
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ʇʨʦʩʤʦʪʨʝʪʴ ʞʫʨʥʘʣ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʪʘʥʜʘʨʪʥʳʭ ʵʢʨʘʥʦʚ, ʚ ʚʝʨʭʥʝʡ 

ʯʘʩʪʠ ʢʦʪʦʨʳʭ ʫʢʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝʜʥʝʝ ʧʦ ʚʨʝʤʝʥʠ ʩʦʙʳʪʠʝ. ʕʣʝʤʝʥʪʳ 

ʩʦʙʳʪʠʡʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʜʝʨʞʘʪ ʩʣʝʜʫʶʱʫʶ ʠʥʬʦʨʤʘʮʠʶ: 

Å ʆʪʤʝʪʢʘ ʦ ʚʨʝʤʝʥʠ ʠ ʜʘʪʝ 

Å ʀʤʷ ʪʦʯʢʠ 

Å ʊʠʧ ʩʦʙʳʪʠʷ 

Å ʇʨʠʦʨʠʪʝʪ ʪʨʝʚʦʛʠ 

Å ʆʧʠʩʘʥʠʝ ʪʦʯʢʠ 

Å ʅʦʚʳʡ PV 

Å ɽʜʠʥʠʮʳ ʠʟʤʝʨʝʥʠʷ 

ʂʨʦʤʝ ʪʦʛʦ, ʩʦʙʳʪʠʡʥʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʦʩʪʫʧʥʘ ʠʟ ʜʨʫʛʠʭ ʧʦʜʩʠʩʪʝʤ, 

ʪʘʢʠʭ ʢʘʢ ʠʥʪʝʨʬʝʡʩ ʩ ʦʧʝʨʘʪʦʨʦʤ, ʛʝʥʝʨʘʮʠʷ ʦʪʯʝʪʦʚ ʠ ʠʥʪʝʨʬʝʡʩ ʧʨʠʢʣʘʜʥʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɼʣʷ ʧʦʜʜʝʨʞʢʠ ʜʘʥʥʳʭ ʚʚʝʜʝʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʠʣʠ 

ʚʳʯʠʩʣʷʝʤʳʭ ʧʨʠʢʣʘʜʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʜʣʷ 

ʙʘʟʳ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʷʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ. ɼʘʥʥʳʝ ʠʟ ʵʪʦʡ ʙʘʟʳ ʜʘʥʥʳʭ 

ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ: 

Å ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʤʥʝʤʦʩʭʝʤʳ 

Å ʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʦʪʯʝʪʳ 

Å ʇʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ 

Å ʉʝʪʝʚʳʝ ʧʨʠʢʣʘʜʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʩʝʪʝʚʦʡ ʠʥʪʝʨʬʝʡʩ 

ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

EMDB - Enterprise Model Database ʦʪʚʝʯʘʝʪ ʟʘ ʧʦʣʠʪʠʢʫ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʟʦʥ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ (Assets - ʨʘʟʛʨʘʥʠʯʠʚʘʝʪ ʟʦʥʳ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʫ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, Alarm Group - ʛʨʫʧʧʳ 

ʩʠʛʥʘʣʦʚ, ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʥʮʠʡ, ʩʝʨʚʝʨʦʚ ʠ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʠ). ERDB -

Engineering Repository Database, ʙʘʟʘ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ - ʪʦʯʝʢ, 

ʣʦʛʠʢʠ, IO-ʤʦʜʫʣʝʡ ʚ Control Builder-ʝ. 

 



53 

 

ʈʠʩ.8. ɹʘʟʘ ʜʘʥʥʳʭ ʠʥʞʝʥʝʨʥʦʛʦ ʧʨʦʝʢʪʘ  

 

RTDB - Real Time Data Base, ʦʨʛʘʥʠʟʦʚʘʥʘ ʥʘ ʙʘʟʝ SQL-ʩʝʨʚʝʨ, ʪʝʢʫʱʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʮʝʩʩʝ ʜʣʷ ʟʘʧʨʦʩʘ ʠʟ ʠʩʪʦʨʠʠ. ɺʩʷ ʙʘʟʘ ʜʘʥʥʳʭ ʜʫʙʣʠʨʫʝʪʩʷ 

ʥʘ ʩʝʨʚʝʨʘʭ ʠʣʠ ʩʙʨʘʩʳʚʘʝʪʩʷ ʥʘ ʞʝʩʪʢʠʡ ʜʠʩʢ ʜʣʷ ʥʘʜʝʞʥʦʩʪʠ. 

ɼʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ɸʉʋ ʊʇ ʠ ʫʜʦʙʩʪʚʘ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ ʥʘʠʤʝʥʦʚʘʥʠʷ ʪʦʯʝʢ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ. 

ɼʣʠʥʘ ʠʤʝʥʠ ʧʘʨʘʤʝʪʨʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 10 ʩʠʤʚʦʣʦʚ. ɺ ʥʘʟʚʘʥʠʠ 

ʧʘʨʘʤʝʪʨʘ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ ʮʠʬʨʳ, ʣʘʪʠʥʩʢʠʝ ʙʫʢʚʳ, ʜʦʧʫʩʪʠʤʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʢ ʧʦʜʩʪʨʦʯʥʠʢʘ (ç_è). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʩʠʤʚʦʣʦʚ ʠ 

ʧʨʦʙʝʣʦʚ ʥʝ ʜʦʧʫʩʢʘʝʪʩʷ. 

ɸʅɸʃʆɻʆɺɸʗ ɺʍʆɼʅɸʗ (ʈɽɻʋʃʗʊʆʈʅɸʗ) ʊʆʏʂɸ: 

ɹʫʢʚʳ A,I,R, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳ ʚ ʥʘʠʤʝʥʦʚʘʥʠʷʭ ɻʆʉʊʦʤ, ʪʦʯʢʠ ʚ ʉʋ 

ʠʤʝʶʪ ʩʠʛʥʘʣʠʟʘʮʠʶ, ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʨʦʩʤʦʪʨʘ (ʠʥʜʠʢʘʮʠʷ) ʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ. 

Q (ɸʥʘʣʠʟ) 

F (ʈʘʩʭʦʜ) 
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E (ʕʥʝʨʛʠʷ) 

I (ʊʦʢ) 

U (ʅʘʧʨʷʞʝʥʠʝ) 

L (ʋʨʦʚʝʥʴ) 

P (ɼʘʚʣʝʥʠʝ) 

PD (ɼʠʬʬ. ʜʘʚʣʝʥʠʝ) 

T (ʊʝʤʧʝʨʘʪʫʨʘ) 

Z (ʇʦʣʦʞʝʥʠʝ ʀʄ) 

S (ʉʢʦʨʦʩʪʴ) 

D (ʇʣʦʪʥʦʩʪʴ ʩʨʝʜʳ) 

FF (ʩʦʦʪʥʦʰʝʥʠʝ) 

pH (ʘʢʪʠʚʥʦʩʪʴ ʠʦʥʦʚ ʚʦʜʦʨʦʜʘ (ʢʠʩʣʦʪʥʦʩʪʴ ʩʨʝʜʳ)) 

ʉ ʜʣʷ ʨʝʛʫʣʷʪʦʨʥʳʭ ʪʦʯʝʢ, S ʜʣʷ ʩʠʛʥʘʣʦʚ ʩʠʩʪʝʤʳ ʇɸ ɿ ʠ ʙʣʦʢʠʨʦʚʦʢ 

ʧʦʨʷʜʢʦʚʳʡ ˉ, ʩʫʬʬʠʢʩ (A,B,C,A1,B1 ʠʣʠ ʠʥʜʝʢʩ 1,2,3,4 ʠ ʪ.ʜ.). 

ʊʆʏʂɸ ɼʀʉʂʈɽʊʅʓʁ ɺʍʆɼ: 

B (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ʧʣʘʤʝʥʠ) 

Q (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ɸʥʘʣʠʟʫ) 

F (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ʈʘʩʭʦʜʫ) 

L (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ʋʨʦʚʥʶ) 

P (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ɼʘʚʣʝʥʠʶ) 

PD (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ɼʠʬʬ. ʜʘʚʣʝʥʠʶ) 

T (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ʊʝʤʧʝʨʘʪʫʨʝ) 

PX (ʉʠʛʥʘʣʠʟʘʮʠʷ ʧʦ ʚʠʙʨʘʮʠʠ, ʧʦ ʩʜʚʠʛʫ) 

S (ʜʣʷ ʩʠʛʥʘʣʦʚ ʩʠʩʪʝʤʳ ʇɸɿ ʟʘʱʠʪ ʠ ʙʣʦʢʠʨʦʚʦʢ) 

ʧʦʨʷʜʢʦʚʳʡ ˉ, ʩʫʬʬʠʢʩ (A,B,C,A1,B1 ʠʣʠ ʠʥʜʝʢʩ 1,2,3,4 ʠ ʪ.ʜ.) ʪʠʧ 

ʩʠʛʥʘʣʠʟʘʮʠʠ (HH, H, L, LL). 

ʊʆʏʂɸ ʋʇʈɸɺʃɽʅʀʗ ʋʉʊʈʆʁʉʊɺʆʄ: 

N, W, TR, RD, VPU, PW (ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʚʦʜʦʤ ʤʝʭʘʥʠʟʤʘ (ʥʘʩʦʩʘ, 

ʚʝʥʪʠʣʷʪʦʨʘ, ʪʨʘʥʩʧʦʨʪʝʨʘ, ʨʘʟʛʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʚʘʣʦʧʦʚʦʨʦʪʥʦʝ ʫʩʪʨʦʡʩʪʚʦ, 
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ʩʠʩʪʝʤʘ ʚʝʥʪʠʣʷʮʠʠ ʠ ʪ.ʜ.), ʧʦʨʷʜʢʦʚʳʡ ʥʦʤʝʨ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʩʫʬʬʠʢʩ 

(A,B,C,A1,B1 ʠʣʠ ʠʥʜʝʢʩ 1,2,3,4 ʠ ʪ.ʜ.). 

ɼʣʷ ʟʘʧʦʨʥʦʡ ʠ ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ: 

HVS (ʋʧʨʘʚʣʝʥʠʝ ʦʪʩʝʢʘʪʝʣʝʤ) 

ʅVC (ʋʧʨʘʚʣʝʥʠʝ ʵʣ.ʟʘʜʚʠʞʢʦʡ) 

PVS, FVS, LVS (ʋʧʨʘʚʣʝʥʠʝ ʩʦʣʝʥʦʠʜʥʳʤ ʢʣʘʧʘʥʦʤ) 

HCV (ɼʠʩʪʘʥʮʠʦʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʠʨʫʶʱʠʤ ʢʣʘʧʘʥʦʤ) 

F^, P^, TCV, L^ (ʋʧʨʘʚʣʝʥʠʝ ʨʝʛʫʣʠʨʫʶʱʠʤ ʢʣʘʧʘʥʦʤ) ʧʦʨʷʜʢʦʚʳʡ ˉ, 

ʩʫʬʬʠʢʩ (A, B, C, A1, B1 ʠʣʠ ʠʥʜʝʢʩ 1,2,3,4 ʠ ʪ.ʜ.). 

ɼʣʷ ʪʦʯʢʠ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʦʤ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

I - ʪʦʢ U - ʥʘʧʨʷʞʝʥʠʝ 

R - ʩʦʩʪʦʷʥʠʝ ʧʨʠʚʦʜʘ (ʨʘʙʦʪʘʝʪ/ʦʩʪʘʥʦʚʣʝʥ) 

RU - ʩʦʩʪʦʷʥʠʝ çɻ ʦʪʦʚʥʦʩʪʴè 

MA - ʩʦʩʪʦʷʥʠʝ çɸʚʘʨʠʷè 

PM - ʢʥʦʧʢʘ çʇʫʩʢè ʧʦ ʤʝʩʪʫ 

SM - ʢʥʦʧʢʘ çʉʪʦʧè ʧʦ ʤʝʩʪʫ DB - ʜʝʙʣʦʢʠʨʦʚʘʪʴ PS - ʩʠʛʥʘʣ ʥʘ ʟʘʧʫʩʢ 

ST - ʩʠʛʥʘʣ ʥʘ ʦʩʪʘʥʦʚ 

XH - ʩʠʛʥʘʣ ʦʪ ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʦʪʢʨʳʪʠʷ XL - ʩʠʛʥʘʣ ʦʪ 

ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʟʘʢʨʳʪʠʷ OP - ʩʠʛʥʘʣ ʥʘ ʦʪʢʨʳʪʠʝ ST - ʩʠʛʥʘʣ ʥʘ 

ʦʩʪʘʥʦʚ CL - ʩʠʛʥʘʣ ʥʘ ʟʘʢʨʳʪʠʝ 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʪʦʯʝʢ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ: 

Å ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʪʢʘʟʘ ʜʘʪʯʠʢʘ ʚ ʪʦʯʢʘʭ ʘʥʘʣʦʛʦʚʦʛʦ ʚʚʦʜʘ ʧʨʠʤʝʥʷʪʴ 

ʨʘʩʰʠʨʝʥʥʳʝ ʰʢʘʣʳ. ʇʨʠʥʷʪʴ ʟʥʘʯʝʥʠʝ ʨʘʩʰʠʨʝʥʥʦʡ ʰʢʘʣʳ 6,3% ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʪʫ ʠ ʜʨʫʛʫʶ ʩʪʦʨʦʥʫ ʜʣʷ ʚʩʝʭ ʪʦʯʝʢ ʢʨʦʤʝ ʚʚʦʜʘ ʦʪ 

ʪʝʨʤʦʧʘʨ ʠ ʪʝʨʤʦʩʦʧʨʦʪʠʚʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʪʦʯʝʢ, ʠʩʧʦʣʴʟʫʶʱʠʭ 

ʢʚʘʜʨʘʪʠʯʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ (ʨʘʩʭʦʜʳ); 

Å ɺ ʪʦʯʢʘʭ ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʘ ʟʥʘʯʝʥʠʝ ʨʘʩʰʠʨʝʥʥʦʡ ʰʢʘʣʳ 15% ʦʪ 

ʦʩʥʦʚʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʰʢʘʣʳ ʠ 6,3% ʚ ʚʝʨʭʥʝʡ. ɼʣʷ ʜʘʥʥʦʛʦ 

ʪʠʧʘ ʪʦʯʝʢ ʧʨʠʤʝʥʠʪʴ ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʦʙʨʘʙʦʪʢʠ ʟʥʘʯʝʥʠʡ ʚʙʣʠʟʠ ʥʘʯʘʣʘ 
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ʰʢʘʣʳ - ʚʩʝ ʟʥʘʯʝʥʠʷ ʤʝʥʝʝ 5% ʦʩʥʦʚʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʰʢʘʣʳ ʧʨʠʨʘʚʥʠʚʘʪʴ ʢ 

ʥʫʣʶ. 

Å ʆʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʡ ʧʨʠʦʨʠʪʝʪ ʩʠʛʥʘʣʠʟʘʮʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʫʩʪʘʚʢʘʤ. 

ʊʘʙʣʠʮʘ 1. ʇʨʠʦʨʠʪʝʪʳ ʩʠʛʥʘʣʠʟʘʮʠʡ 

ʊʠʧ ʩʠʛʥʘʣʘ ʇʨʠʦʨʠʪʝʪ 

ʉʠʛʥʘʣʠʟʘʮʠʠ 

HI, LO HH, LL 

ʋʩʪʘʚʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʚʥʫʪʨʝʥʥʠʭ ʥʫʞʜ 

ʉʋ. (ʆʛʨʘʥʠʯʝʥʠʝ ʟʘʜʘʥʠʷ ʠ ʪ.ʜ.) 

ʞʫʨʥʘʣ  

ʋʩʪʘʚʢʠ ʉʋ ʅʠʟʢʠʡ ʚʳʩʦʢʠʡ 

ʋʩʪʘʚʢʠ ʩʠʩʪʝʤʳ ʇɸɿ ʠ ʙʣʦʢʠʨʦʚʦʢ ʚʳʩʦʢʠʡ ʘʚʘʨʠʡʥʳʡ 
 

 

Å ʇʨʠʦʨʠʪʝʪ ʩʠʛʥʘʣʠʟʘʮʠʠ ʧʦ ʦʪʢʘʟʫ ʜʘʪʯʠʢʦʚ ʫʩʪʘʥʦʚʠʪʴ ʘʚʘʨʠʡʥʳʡ ʜʣʷ 

ʚʩʝʭ ʪʦʯʝʢ. 

Å ɼʣʷ ʚʩʝʭ ʨʝʛʫʣʷʪʦʨʦʚ ʫʩʪʘʥʦʚʠʪʴ ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʟʘʜʘʥʠʷ ʚ 

ʧʨʝʜʝʣʘʭ ʥʦʨʤʘʣʴʥʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. 

Å ɼʣʷ ʚʩʝʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʩʠʩʪʝʤʫ ʇɸɿ ʠ ʙʣʦʢʠʨʦʚʦʢ, ʚ 

ʩʣʫʯʘʝ ʧʦʪʝʨʠ ʢʦʥʪʨʦʣʷ ʥʘʜ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʝʣʠʯʠʥʦʡ, ʚʳʭʦʜ ʨʝʛʫʣʷʪʦʨʘ 

ʟʘʤʦʨʦʟʠʪʴ ʠ ʚʳʜʘʪʴ ʩʠʛʥʘʣ ʦʧʝʨʘʪʦʨʫ. 

Å ʎʠʢʣ ʦʙʨʘʙʦʪʢʠ ʜʣʷ DI ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʘʥʦʚʠʪʴ 1ʩ, ʜʣʷ 

ʙʣʦʢʠʨʦʚʦʯʥʳʭ ʚʭʦʜʦʚ - 0,2ʩ. 

Å ʆʙʨʘʙʦʪʢʫ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʦʚ ʧʨʦʠʟʚʦʜʠʪʴ ʩʦ ʩʣʝʜʫʶʱʝʡ 

ʮʠʢʣʠʯʥʦʩʪʴʶ: 

ʊʘʙʣʠʮʘ 2. ʎʠʢʣ ʦʙʨʘʙʦʪʢʠ ʘʥʘʣʦʛʦʚʳʭ ʚʭʦʜʷʱʠʭ ʩʠʛʥʘʣʦʚ 

ʊʠʧ ʩʠʛʥʘʣʘ ʎʠʢʣ ʦʙʨʘʙʦʪʢʠ ʩ. 

ʋʧʨʘʚʣʝʥʠʝ ɹʣʦʢʠʨʦʚʢʠ 

F, P 0.5 0,2 

L, Z 1 1 

T, Q 1 1 
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ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʚʩʝ ʨʘʩʭʦʜʳ ʧʨʠʚʦʜʠʪʴ ʢ ʥʦʨʤʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʥʝʧʨʝʨʳʚʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ. ʊʦʯʢʠ ʥʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʨʘʩʭʦʜʦʚ 

ʉʋ ʠʤʝʥʦʚʘʪʴ FY. ɺ ʩʭʝʤʘʭ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʚʳʙʦʨ 

ʨʘʙʦʯʝʛʦ ʧʨʝʜʦʩʪʘʚʠʪʴ ʦʧʝʨʘʪʦʨʫ. ʇʨʠ ʦʪʢʘʟʝ ʨʘʙʦʯʝʛʦ ʜʘʪʯʠʢʘ ʉʋ ʜʦʣʞʥʘ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʧʝʨʝʡʪʠ ʥʘ ʜʘʪʯʠʢ ʩ ʙʣʠʞʘʡʰʠʤ ʟʥʘʯʝʥʠʝʤ. 

 

3.6.1 ʀʥʪʝʨʬʝʡʩ ʩ ʦʧʝʨʘʪʦʨʦʤ 

 

ʀʥʪʝʨʬʝʡʩ ʩ ʦʧʝʨʘʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʥʫʶ ʩʠʩʪʝʤʫ ʧʨʦʩʤʦʪʨʘ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʨʠʪʠʯʝʩʢʠʝ ʦʙʣʘʩʪʠ (ʪʘʢʠʝ ʢʘʢ 

ʧʠʢʪʦʛʨʘʤʤʳ ʪʨʝʚʦʛʠ) ʚʠʜʠʤʳ ʚ ʣʶʙʦʝ ʚʨʝʤʷ. ɼʣʷ ʩʦʦʙʱʝʥʠʡ ʦʧʝʨʘʪʦʨʘ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʳ ʦʙʣʘʩʪʠ ʵʢʨʘʥʘ, ʚʠʜʠʤʳʝ ʧʨʠ ʣʶʙʳʭ ʫʩʣʦʚʠʷʭ. 

ɼʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʧʝʨʝʤʝʱʝʥʠʷ ʧʦ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʫʶʪ ʩʪʘʥʜʘʨʪʥʳʝ 

ʵʢʨʘʥʳ, ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʣʶʙʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ (ʩʧʝʮʠʬʠʯʥʦʛʦ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ) ʵʢʨʘʥʘ. ʀʥʪʝʨʘʢʪʠʚʥʳʡ ʠʥʪʝʨʬʝʡʩ ʩ ʦʧʝʨʘʪʦʨʦʤ 

ʧʦʣʥʦʩʪʴʶ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʨʘʬʠʢʠ ʠ ʧʠʢʪʦʛʨʘʤʤ. ɻʨʘʬʠʯʝʩʢʠʡ 

ʠʥʪʝʨʬʝʡʩ ʠʩʧʦʣʴʟʫʝʪ ʨʘʟʨʝʰʝʥʠʝ 1600ʭ1200 ʪʦʯʝʢ ʨʘʩʪʨʘ. ʀʥʪʝʨʬʝʡʩ ʩ 

ʦʧʝʨʘʪʦʨʦʤ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʢʦʥ ʠ ʩʪʘʥʜʘʨʪʥʳʭ ʩʦʛʣʘʰʝʥʠʡ, 

ʧʨʠʥʷʪʳʭ ʚ Windows, ʩʦʢʨʘʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʦʧʝʨʘʪʦʨʘ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʩʪʘʥʜʘʨʪʥʘʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʘʷ ʣʠʥʝʡʢʘ ʧʠʢʪʦʛʨʘʤʤ ʠ ʧʘʜʘʶʱʠʝ 

ʤʝʥʶ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦ ʚʩʝʭ ʩʪʘʥʜʘʨʪʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʭ ʵʢʨʘʥʘʭ, ʧʦʟʚʦʣʷʷ 

ʦʙʣʝʛʯʝʥʥʳʡ ʜʦʩʪʫʧ ʢʦ ʚʩʝʤ ʦʙʱʠʤ ʬʫʥʢʮʠʷʤ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ ʬʫʥʢʮʠʠ 

ʜʦʩʪʫʧʥʳ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʢʣʘʚʠʰ, ʥʝ ʪʨʝʙʫʶʱʠʭ 

ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ. 
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ʈʠʩ.9. ɼʠʩʧʣʝʡ ʩʠʛʥʘʣʠʟʘʮʠʡ 

 

 

ʈʠʩ.10. ʆʙʟʦʨʥʳʡ ʜʠʩʧʣʝʡ ʩʦʙʳʪʠʡ. 

 

ʂʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʜʠʩʧʣʝʷ ʩʦʙʳʪʠʡ ʨʠʩ.10 ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3. ʆʧʠʩʘʥʠʝ ʜʠʩʧʣʝʷ ʩʦʙʳʪʠʡ 

ʇʫʥʢʪ ʆʧʠʩʘʥʠʝ 

1 Date & Time ï ɼʘʪʘ ʠ ʚʨʝʤʷ ʩʦʙʳʪʠʷ. 

2 Area ï ɿʦʥʘ, ʚ ʢʦʪʦʨʦʡ ʧʨʦʠʟʦʰʣʦ ʩʦʙʳʪʠʝ. 

3 Source ï ʀʩʪʦʯʥʠʢ ʩʦʙʳʪʠʷ, ʪʘʢʦʡ, ʥʘʧʨʠʤʝʨ, ʢʘʢ ʪʦʯʢʘ ʠʣʠ ʉʪʘʥʮʠʷ. 

4 Condition ï ʉʦʩʪʦʷʥʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ, ʥʘʧʨʠʤʝʨ, CHANGE 

(ʀɿʄɽʅɽʅʀɽ) ʚ ʪʦʯʢʝ, ʠʣʠ ALARM (ʉʀɻʅɸʃʀɿɸʎʀʗ). 

5 Action ï ɼʝʡʩʪʚʠʝ, ʘʩʩʦʮʠʠʨʦʚʘʥʥʦʝ ʩ ʩʦʙʳʪʠʝʤ, ʪʘʢʦʝ ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ACK (ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʠʛʥʘʣʠʟʘʮʠʠ). 

6 Priority ï ʇʨʠʦʨʠʪʝʪ, ʥʘʟʥʘʯʝʥʥʳʡ ʩʦʙʳʪʠʶ. 

7 Description ï ʆʧʠʩʘʥʠʝ ʩʦʙʳʪʠʷ, ʥʘʧʨʠʤʝʨ, ñAlarm for HS62ò 

(ʉʠʛʥʘʣʠʟʘʮʠʷ ʜʣʷ HS62). 

8 Value ï ɿʥʘʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʪʦʯʢʠ, ʥʘʧʨʠʤʝʨ ʥʦʚʦʝ 

ʟʥʘʯʝʥʠʝ ɿʘʜʘʥʠʷ 

 

ʀʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʚʦʜʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʩʦʨʪʠʨʦʚʢʫ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ-ʧʘʨʘʤʝʪʨʫ. ɼʘʥʥʳʝ ʚʳʚʦʜʠʤʳʝ ʥʘ 

ʜʠʩʧʣʝʡ ʦʛʨʘʥʠʯʝʥʳ ʧʦ ʚʨʝʤʝʥʠ, ʪ.ʝ. ʦʙʲʝʤʫ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʩʦʭʨʘʥʝʥʥʳʭ ʥʘ 

ʩʝʨʚʝʨʝ ʠʣʠ ʥʘ ʩʪʘʥʮʠʠ PHD. ʉʦʨʪʠʨʦʚʢʘ ʜʘʥʥʳʭ ʚʦʟʤʦʞʥʘ ʢʘʢ ʧʦ ʦʜʥʦʤʫ 

ʧʨʠʟʥʘʢʫ, ʪʘʢ ʠ ʧʦ ʥʝʩʢʦʣʴʢʠʤ, ʯʪʦ ʟʘʤʝʪʥʦ ʫʩʢʦʨʷʝʪ ʠ ʦʙʣʝʛʯʘʝʪ ʧʦʠʩʢ 

ʥʝʦʙʭʦʜʠʤʳʭ ʩʦʙʳʪʠʡ. 

 

ʈʠʩ.11. ʊʨʝʥʜʦʚʳʡ ʜʠʩʧʣʝʡ 




















































































































































