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ʇʣʘʥʠʨʫʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʧʦ ʆʆʇ 13.04.02 ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʘ (ʤʘʛʠʩʪʨʘʪʫʨʘ) 
 

ʂʦʜʨ 

ʝʟʫʣʴ- 

ʪʘʪʘ 

ʈʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ 

(ʚʳʧʫʩʢʥʠʢ ʜʦʣʞʝʥ ʙʳʪʴ ʛʦʪʦʚ) 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ, 

ʢʨʠʪʝʨʠʝʚ ʠ/ʠʣʠ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ 

 

ʋʥʠʚʝʨʩʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

P1 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʠ ʨʘʟʚʠʚʘʪʴ ʩʚʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʦʙʱʝʢʫʣʴʪʫʨʥʳʡ ʫʨʦʚʝʥʴ, 

ʜʦʙʠʚʘʪʴʩʷ ʥʨʘʚʩʪʚʝʥʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʚʦʝʡ ʣʠʯʥʦʩʪʠ, ʦʙʫʯʝʥʠʶ 

ʥʦʚʳʤ ʤʝʪʦʜʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢ ʠʟʤʝʥʝʥʠʶ 

ʥʘʫʯʥʦʛʦ ʠ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʬʠʣʷ ʩʚʦʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʆʂ-1, 3; 

ʆʇʂ-1, 2), ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ 

(ʧ. 2.1, 2.5), ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥ-

ʳʭ ʩʪʘʥʜʘʨʪʦʚ EUR-ACE ʠ 

FEANI. 

P2 

ʉʚʦʙʦʜʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʨʫʩʩʢʠʤ ʠ 

ʠʥʦʩʪʨʘʥʥʳʤ ʷʟʳʢʘʤʠ ʢʘʢ ʩʨʝʜʩʪʚʦʤ ʜʝʣʦʚʦʛʦ 

ʦʙʱʝʥʠʷ, ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʘʢʪʠʚʥʦʡ 

ʩʦʮʠʘʣʴʥʦʡ ʤʦʙʠʣʴʥʦʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʆʇʂ-3), 

ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 2.2), 

ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʪʨʝʙʦʚʘʥʠʷ-

ʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘ-

ʥʜʘʨʪʦʚ EUR-ACE ʠ FEANI. 

P3 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʥʘ ʧʨʘʢʪʠʢʝ ʥʘʚʳʢʠ ʠ ʫʤʝʥʠʷ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʨʘʙʦʪ, ʚ ʫʧʨʘʚʣʝʥʠʠ 

ʢʦʣʣʝʢʪʠʚʦʤ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʥʘʥʠʷ ʧʨʘʚʦʚʳʭ ʠ 

ʵʪʠʯʝʩʢʠʭ ʥʦʨʤ ʧʨʠ ʦʮʝʥʢʝ ʧʦʩʣʝʜʩʪʚʠʡ ʩʚʦʝʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʆʂ-2, 3; 

ʆʇʂ-1; ʇʂ-1, 2, 3), ʂʨʠʪʝʨʠʡ 

5 ɸʀʆʈ (ʧ. 2.6), ʩʦʛʣʘʩʦʚʘʥ-

ʥʳʡ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫ-

ʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ EUR-

ACE ʠ FEANI. 

P4 

ʀʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʤʝʪʦʜʦʣ-

ʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚʘʭ ʥʘʫʯʥʦʛʦ ʧʦʟʥʘʥʠʷ ʠ 

ʪʚʦʨʯʝʩʪʚʘ, ʨʦʣʠ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʨʘʟʚʠʪʠʠ ʥʘʫʢʠ, ʛʦʪʦʚʥʦʩʪʴʶ ʚʝʩʪʠ ʨʘʙʦʪʫ ʩ 

ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʠ ʢʨʠʪʠʯʝʩʢʠ 

ʝʟʶʤʠʨʦʚʘʪʴʠʥʬʦʨʤʘʮʠʶ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʆʂ-3; 

ʆʇʂ-1, 4), ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ 

(ʧ. 1.6, 2.3), ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ EUR-ACE ʠ 

FEANI. 

ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

P5 

ʇʨʠʤʝʥʷʪʴ ʫʛʣʫʙʣʝʥʥʳʝ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʝ, 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʚ 

ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʤ ʢʦʥʪʝʢʩʪʝ ʚ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʞʝʥʝʨʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʆʇʂ-4; 

ʇʂ- 4-6), ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ 

(ʧ.1.1), ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ 

EUR-ACE ʠ FEANI. 

P6 

ʉʪʘʚʠʪʴ ʠ ʨʝʰʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʟʘʜʘʯʠ 

ʠʥʞʝʥʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʛʣʫʙʦʢʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʩʧʝʮʠ-

ʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠ 

ʩʣʦʞʥʳʭ ʤʦʜʝʣʝʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥ-

ʥʦʩʪʠ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʇʂ-1,7,8). 

ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ, ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʡ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜ-

ʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘʨʪʦʚ EUR-

ACE ʠ FEANI 

P7 

ɺʳʧʦʣʥʷʪʴ ʠʥʞʝʥʝʨʥʳʝ ʧʨʦʝʢʪʳ ʩ ʧʨʠʤʝʥʝ-

ʥʠʝʤ ʦʨʠʛʠʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʙʝʩʧ-

ʝʯʠʚʘʶʱʠʭ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʇʂ-2, 9, 

10, 11). ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ, 

ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʪʨʝʙʦʚʘʥ-

ʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥ-



ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠ-

ʯʝʩʢʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʫʩʣʦʚʠʷʭ ʞʝʩʪʢʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. 

ʜʘʨʪʦʚ EUR-ACE ʠ FEANI. 

P8 

ʇʨʦʚʦʜʠʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʝ ʠʥʞʝʥʝʨʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʚʢʣʶʯʘʷ ʢʨʠʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ 

ʜʘʥʥʳʭ ʠʟ ʤʠʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨ-

ʩʦʚ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʇʂ-3, 13, 

14, 15, 24-26). ʂʨʠʪʝʨʠʡ 5 

ɸʀʆʈ, ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʪʨʝ-

ʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ EUR-ACE ʠ 

FEANI. 

P9 

ʇʨʦʚʦʜʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥ-

ʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ; ʚʳʧʦʣʥʷʪʴ ʦʨʛʘʥʠʟʘʮʠ-

ʦʥʥʦʧʣʘʥʦʚʳʝ ʨʘʩʯʝʪʳ ʧʦ ʩʦʟʜʘʥʠʶ ʠʣʠ 

ʨʝʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ, 

ʧʣʘʥʠʨʦʚʘʪʴ ʨʘʙʦʪʫ ʧʝʨʩʦʥʘʣʘ ʠ ʬʦʥʜʦʚ 

ʦʧʣʘʪʳ ʪʨʫʜʘ; ʦʧʨʝʜʝʣʷʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʞʠʤʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʇʂ-11,12, 

13, 16-21, 24, 26),ʂʨʠʪʝʨʠʡ 5 

ɸʀʆʈ (ʧ.1.5, 2.1), 

ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʪʨʝʙʦʚʘʥʠ-

ʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥʜʘ-

ʨʪʦʚ EUR-ACE ʠ FEANI. 

P10 

ʇʨʦʚʦʜʠʪʴ ʤʦʥʪʘʞʥʳʝ, ʨʝʛʫʣʠʨʦʚʦʯʥʳʝ, 

ʠʩʧʳʪʘʪʝʣʴʥʳʝ, ʥʘʣʘʜʦʯʥʳʝ ʨʘʙʦʪʳ ʵʣʝʢʪʨʦ-

ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʇʂ-22,23, 

25, 26), ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ. 

1.5), ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ ʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘʥ-

ʜʘʨʪʦʚ EUR-ACE ʠ FEANI 

P11 

ʆʩʚʘʠʚʘʪʴ ʥʦʚʦʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʝ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; ʧʨʦʚʝʨʷʪʴ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʦʩʪʘʪʦʯʥʳʡ ʨʝʩʫʨʩ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʨʦʬʠʣʘʢʪʠ-

ʯʝʩʢʠʡ ʦʩʤʦʪʨ ʠ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʇʂ-

27,28), ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ 

(ʧ.1.4), ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩ 

ʪʨʝʙʦʚʘʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜ-

ʥʳʭ ʩʪʘʥʜʘʨʪʦʚ EUR-ACE ʠ 

FEANI. 

P12 

ʈʘʟʨʘʙʘʪʳʚʘʪʴ ʨʘʙʦʯʫʶ ʧʨʦʝʢʪʥʫʶ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʫʶ ʜʦʢʫʤʝʥʪʘʮʠʶ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ 

ʩʪʘʥʜʘʨʪʘʤʠ, ʪʝʭʥʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʠ 

ʜʨʫʛʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ; 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʦʩʪʘʚʣʷʪʴ ʦʧʝʨʘʪʠʚʥʫʶ 

ʜʦʢʫʤʝʥʪʘʮʠʶ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʫʶ ʧʨʘʚʠʣʘʤʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ. 

ʊʨʝʙʦʚʘʥʠʷ ʌɻʆʉ (ʇʂ-29, 

30), ʂʨʠʪʝʨʠʡ 5 ɸʀʆʈ (ʧ.1.3, 

2.1), ʩʦʛʣʘʩʦʚʘʥʥʳʡ ʩʪʨʝʙʦʚʘ-

ʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʩʪʘ-

ʥʜʘʨʪʦʚ EUR-ACE ʠ FEANI 

  



ʂʘʣʝʥʜʘʨʥʳʡ ʧʣʘʥ 

 

ˉ 

ʧ/ʧ 

ʉʦʜʝʨʞʘʥʠʝ 

 ʚʳʧʦʣʥʷʝʤʦʡ 

 ʨʘʙʦʪʳ 

ɼʘʪʘ 

ʥʘʯʘʣʘ 

ʨʘʙʦʪ 

ɼʘʪʘ 

ʦʢʦʥʯʘʥʠʷ 

ʨʘʙʦʪ 

ɼʦʣʞʥʦʩʪʴ 

ʠʩʧʦʣʥʠʪʝʣʷ 

1 ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 16.02.22 17.02.22 ʈʫʢʦʚʦʜʠʪʝʣʴ 

2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʣʠʪʝʨʘʪʫʨʳ 
18.02.22 28.02.22 ʀʩʧʦʣʥʠʪʝʣʴ 

3 ʉʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ 01.03.22 06.03.22 ʈʫʢʦʚʦʜʠʪʝʣʴ 

4 ɺʳʙʦʨ ʥʘʩʦʩʘ 07.03.22 12.03.22 
ʀʩʧʦʣʥʠʪʝʣʴ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

5 ɺʳʙʦʨ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 14.03.22 20.03.22 
ʀʩʧʦʣʥʠʪʝʣʴ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

6 ɺʳʙʦʨ ʩʪʘʥʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 
21.03.22 04.04.22 

ʀʩʧʦʣʥʠʪʝʣʴ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

7 ʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ  05.04.22 20.04.22 ʀʩʧʦʣʥʠʪʝʣʴ 

8 ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 21.04.22 06.05.22 ʀʩʧʦʣʥʠʪʝʣʴ 

9 ɺʳʧʦʣʥʝʥʠʝ ʩʚʦʜʥʦʡ ʨʘʙʦʪʳ ʠ ʦʪʯʝʪʘ 08.05.22 18.05.22 ʀʩʧʦʣʥʠʪʝʣʴ 

10 ʇʨʦʚʝʨʢʘ ʧʦʣʥʦʪʳ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 20.05.22 26.05.22 
ʀʩʧʦʣʥʠʪʝʣʴ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

11 ʩʜʘʯʘ ʠ ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ 01.06.22 02.06.22 ʀʩʧʦʣʥʠʪʝʣʴ 

 

  



 
ʐʢʦʣʘ: ʀʐʕ (ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ ʵʥʝʨʛʝʪʠʢʠ) 

ʅʘʧʨʘʚʣʝʥʠʝ ʧʦʜʛʦʪʦʚʢʠ: 13.04.02 çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʘè 

ʆʪʜʝʣʝʥʠʝ: ʆʕʕ (ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ) 

  
ʋʊɺɽʈɾɼɸʖ: 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʆʆʇ 

_________ç______è ʂʣʘʜʠʝʚ C. H.  
(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 

5ɸʄ06 ʖʡ ʏʫʥʷʥ 

ʊʝʤʘ ʨʘʙʦʪʳ: 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʬʪ-

ʩʪʘʨʪʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʊʈʅ-ɸɼ 

ʋʪʚʝʨʞʜʝʥʘ ʧʨʠʢʘʟʦʤ ʜʠʨʝʢʪʦʨʘ (ʜʘʪʘ, ʥʦʤʝʨ) 10.12.2021 ʛ. ˉ 344-50/ʩ 
 

ʉʨʦʢ ʩʜʘʯʠ ʩʪʫʜʝʥʪʦʤ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ: 3.06.2022 ʛ. 
 

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.). 

1. ʉʭʝʤʘ ʠ ʧʘʨʘʤʝʪʨʳ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ʋʕʎʅ: 

ï ʇʦʜʘʯʘ ʥʘʩʦʩʘ: 80 ʤ3/ʩʫʪ; 

ï ʅʘʧʦʨ: 1950 ʤ; 

ï ʇʣʦʪʥʦʩʪʴ ʥʝʬʪʠ: 780 ʢʛ/ ʤ3; 

ï ʇʘʨʘʤʝʪʨʳ ʧʠʪʘʶʱʝʡ ʩʝʪʠ: 3-ʭ ʬʘʟʥʘʷ ʩʝʪʴ 

380/220 ɺ, 50 ɻʮ; 

ï ʊʠʧ ʫʧʨʘʚʣʝʥʠʷ: ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʠʟʤʝʥʝʥʠʝʤ 

ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʩʪʘʪʦʨʝ; 

ï ɼʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ: 1,15:1. 

2. ʉʠʩʪʝʤʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ Mathcad 

15. 

3. ʇʘʢʝʪ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʛʨʘʤʤ MATLAB 

R2014a. 



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). 

- 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. 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ 
(ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ) 

1. ʕʣʝʢʪʨʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʠʣʦʚʦʡ ʯʘʩʪʠ ʊʈʅ-

ɸɼ. 

2. ʉʪʘʪʠʯʝʩʢʠʝ ʠ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʂʦʥʩʫʣʴʪʘʥʪʳ ʧʦ ʨʘʟʜʝʣʘʤ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 
(ʩ ʫʢʘʟʘʥʠʝʤ ʨʘʟʜʝʣʦʚ) 

ʈʘʟʜʝʣ ʂʦʥʩʫʣʴʪʘʥʪ 

ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

ɹʳʣʢʦʚʘ ʊʘʪʴʷʥʘ ɺʘʩʠʣʴʝʚʥʘ 

ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʏʝʨʝʤʠʩʢʠʥʘ ʄʘʨʠʷ ʉʝʨʛʝʝʚʥʘ 
ʈʘʟʜʝʣ ʥʘ ʠʥʦʩʪʨʘʥʥʦʤ 

ʷʟʳʢʝ 
ʌʝʜʦʨʠʥʦʚʘ ɿʦʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

ʅʘʟʚʘʥʠʷ ʨʘʟʜʝʣʦʚ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʠʩʘʥʳ ʥʘ ʨʫʩʩʢʦʤ ʠ ʠʥʦʩʪʨʘʥʥʦʤ ʷʟʳʢʘʭ: 
1. General information about ESP. 

1.1. Development history of ESP. 

1.2. Structure of the submersible electric pump units. 

2. Analysis of Soft Start. 

2.1 Universal Soft Start Control Station from Russia. 

2.2. Advantages and disadvantages of traditional step-down start. 

2.3. The principle and starting method of thyristor starter. 

 
ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʳʧʫʩʢʥʦʡ 

ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 
11 ʤʘʨʪʘ 2022 ʛʦʜʘ 

 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

ɼʦʣʞʥʦʩʪʴ ʌʀʆ 
ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 
ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʜʦʮʝʥʪ ʆʕʕ ʀʐʕ 
ʂʣʘʜʠʝʚ ʉʝʨʛʝʡ 

ʅʠʢʦʣʘʝʚʠʯ 
ʢʘʥʜ. ʪʝʭʥ. 

ʥʘʫʢ 
  

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

5ɸʄ06 ʖʡ ʏʫʥʷʥ   
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çʌʀʅɸʅʉʆɺʓʁ ʄɽʅɽɼɾʄɽʅʊ, ʈɽʉʋʈʉʆʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀ 

ʈɽʉʋʈʉʆʉɹɽʈɽɾɽʅʀɽè 

 

ʉʪʫʜʝʥʪʫ: 
ɻʨʫʧʧʘ ʌʀʆ 

5ɸʄ06 ʖʡ ʏʫʥʷʥ 

 
ʐʢʦʣʘ  ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ 

ʵʥʝʨʛʝʪʠʢʠ 

ʆʪʜʝʣʝʥʠʝ ʰʢʦʣʳ (ʅʆʎ) ʆʪʜʝʣʝʥʠʝ 

ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ 

ʋʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʄʘʛʠʩʪʨʘʪʫʨʘ ʅʘʧʨʘʚʣʝʥʠʝ/ʩʧʝʮʠʘʣʴʥʦʩʪʴ 13.04.02 

ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ 
 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè: 
1. ʉʪʦʠʤʦʩʪʴ ʨʝʩʫʨʩʦʚ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʅʀ): 

ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, 

ʬʠʥʘʥʩʦʚʳʭ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʉʪʦʠʤʦʩʪʴ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʩʨʝʜʥʝʡ ʩʪʦʠʤʦʩʪʠ ʧʦ ʛ. 

ʊʦʤʩʢʫ. 

ʆʢʣʘʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʢʣʘʜʘʤʠ 

ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ. 

2. ʅʦʨʤʳ ʠ ʥʦʨʤʘʪʠʚʳ ʨʘʩʭʦʜʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 1,3 ʨʘʡʦʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ; 

15% ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ; 

16% ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ. 

3. ʀʩʧʦʣʴʟʫʝʤʘʷ ʩʠʩʪʝʤʘ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʩʪʘʚʢʠ 

ʥʘʣʦʛʦʚ, ʦʪʯʠʩʣʝʥʠʡ, ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠ ʢʨʝʜʠʪʦʚʘʥʠʷ 
ʆʪʯʠʩʣʝʥʠʷ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ ï 30.2 %. 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ: 

1. ʆʮʝʥʢʘ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ  

ʅʊʀ 

ʧʨʦʚʝʩʪʠ ʧʨʝʜʧʨʦʝʢʪʥʳʡ ʘʥʘʣʠʟ 

2. ʈʘʟʨʘʙʦʪʢʘ ʫʩʪʘʚʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ ʨʘʟʨʘʙʦʪʘʪʴ ʋʩʪʘʚ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ 

ʤʘʛʠʩʪʝʨʩʢʦʡ ʨʘʙʦʪʳ: 1) ʮʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʦʝʢʪʘ; 2) ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʨʦʝʢʪʘ. 

3. ʇʣʘʥʠʨʦʚʘʥʠʝ ʧʨʦʮʝʩʩʘ ʫʧʨʘʚʣʝʥʠʷ ʅʊʀ: ʩʪʨʫʢʪʫʨʘ ʠ 
ʛʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ, ʙʶʜʞʝʪ, ʨʠʩʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷ 

ʟʘʢʫʧʦʢ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʨʘʙʦʪ; 

ʨʘʟʨʘʙʦʪʘʪʴ ʛʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ; 

ʦʧʨʝʜʝʣʠʪʴ ʙʶʜʞʝʪ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʝʩʪʨ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ.  

4. ʆʧʨʝʜʝʣʝʥʠʝ ʨʝʩʫʨʩʥʦʡ, ʬʠʥʘʥʩʦʚʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʦʡ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʨʘʩʩʯʠʪʘʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪ ɹ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʋʕʎʅ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʬʪ-ʩʪʘʨʪʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ. 

ʇʝʨʝʯʝʥʴ ʛʨʘʬʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ(ʩ ʪʦʯʥʳʤ ʫʢʘʟʘʥʠʝʤ ʦʙʷʟʘʪʝʣʴʥʳʭ ʯʝʨʪʝʞʝʡ): 

1. ʆʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ 

2. ʄʘʪʨʠʮʘ SWOT 

3. ɼʠʘʛʨʘʤʤʘ ɻʘʥʪʘ 

4. ɻʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ ʅʊʀ 

5. ʆʮʝʥʢʘ ʨʝʩʫʨʩʥʦʡ, ʬʠʥʘʥʩʦʚʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅʊʀ 
 

ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ 07.02.20222 ʛ. 
 

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʜʦʮʝʥʪ ʆʉɻʅ, ʐɹʀʇ ɹʳʣʢʦʚʘ ʊʘʪʴʷʥʘ 

ɺʘʩʠʣʴʝʚʥʘ 

ʢʘʥʜ. ʵʢʦʥ. 

ʥʘʫʢ 

 07.02.2022 

 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ ʇʦʜʧʠʩʴ ɼʘʪʘ 

5ɸʄ06 ʖʡ ʏʫʥʷʥ  07.02.2022 
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çʉʆʎʀɸʃʔʅɸʗ ʆʊɺɽʊʉʊɺɽʅʅʆʉʊʔè 
ʉʪʫʜʝʥʪʫ: 

ɻʨʫʧʧʘ ʌʀʆ 
5ɸʄ06 ʖʡ ʏʫʥʷʥ 

ʐʢʦʣʘ ʀʥʞʝʥʝʨʥʘʷ ʰʢʦʣʘ ʵʥʝʨʛʝʪʠʢʠ ʆʪʜʝʣʝʥʠʝ 

(ʅʆʎ) 

ʆʪʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ ʠ 

ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ 

ʋʨʦʚʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ 
ʄʘʛʠʩʪʨʘʪʫʨʘ ʅʘʧʨʘʚʣʝʥʠʝ/ 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ 
13.04.02 ʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʠ 

ʕʣʝʢʪʨʦʪʝʭʥʠʢʘ 

ʊʝʤʘ ɺʂʈ: 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʬʪ-ʩʪʘʨʪʝʨʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʊʈʅ-ɸɼ 

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʢ ʨʘʟʜʝʣʫ çʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴè: 

ɺʚʝʜʝʥʠʝ  

- ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ (ʚʝʱʝʩʪʚʦ, ʤʘʪʝʨʠʘʣ, 

ʧʨʠʙʦʨ, ʘʣʛʦʨʠʪʤ, ʤʝʪʦʜʠʢʘ) ʠ 

ʦʙʣʘʩʪʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

- ʆʧʠʩʘʥʠʝ ʨʘʙʦʯʝʡ ʟʦʥʳ (ʨʘʙʦʯʝʛʦ 
ʤʝʩʪʘ)  ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ__ʋʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʧʦʜ 

ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʬʪ-ʩʪʘʨʪʝʨʥʦʛʦ ʧʫʩʢʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ_ʊʈʅ-

ɸɼ_______________________________________________________________ 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ___ʅʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʘʷ ʦʪʨʘʩʣʴ________________ 

ʈʘʙʦʯʘʷ ʟʦʥʘ: ʧʦʣʝʚʳʝ ʫʩʣʦʚʠʷ  

ʈʘʟʤʝʨʳ ʧʦʤʝʱʝʥʠʷ_____________________________ 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʥʘʠʤʝʥʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʨʘʙʦʯʝʡ ʟʦʥʳ___ʅʝʩʢʦʣʴʢʦ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʪʘʥʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩ ʬʫʥʢʮʠʝʡ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ_ʊʈʅ-

ɸɼ_______________________________________________________________ 

ʈʘʙʦʯʠʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʝʩʷ 

ʚ ʨʘʙʦʯʝʡ ʟʦʥʝ__ʀʩʩʣʝʜʦʚʘʥʠʝ ʋʕʎʅ ʩ ʬʫʥʢʮʠʝʡ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʧʫʪʝʤ 

ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ_____________________________________________________ 

 

ʇʝʨʝʯʝʥʴ ʚʦʧʨʦʩʦʚ, ʧʦʜʣʝʞʘʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʶ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʨʘʟʨʘʙʦʪʢʝ: 

1. ʇʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ 

ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

- ʩʧʝʮʠʘʣʴʥʳʝ (ʭʘʨʘʢʪʝʨʥʳʝ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʨʘʙʦʯʝʡ ʟʦʥʳ) ʧʨʘʚʦʚʳʝ ʥʦʨʤʳ 

ʪʨʫʜʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʨʠ 
ʢʦʤʧʦʥʦʚʢʝ ʨʘʙʦʯʝʡ ʟʦʥʳ. 

- ɻʆʉʊ 12.2.032-78 ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪ ʩʠʜʷ 

- ɻʆʉʊ 22269-76 ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʦʧʝʨʘʪʦʨʘ. 

ɺʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ 

- ʊʨʫʜʦʚʦʡ ʢʦʜʝʢʩ ʈʌ 
ʈʘʙʦʪʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʨʛʘʥʠʟʦʚʘʥʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʢʘʟʘʥʥʳʤʠ ʚʳʰʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʦʜʝʢʩʘʤʠ. 

2. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ : 

- ɸʥʘʣʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚʨʝʜʥʳʭ ʠ 

ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ  

- ʈʘʩʯʝʪ ʫʨʦʚʥʷ ʦʧʘʩʥʦʛʦ ʠʣʠ 

ʚʨʝʜʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ 

 

ʉʦʛʣʘʩʥʦ ɻʆʉʊ 12.0.003-2015 ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ 

ʚʨʝʜʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ: 

- ʉʫʨʦʚʳʝ ʫʩʣʦʚʠʷ ʥʘ ʦʪʢʨʳʪʳʭ ʨʘʙʦʯʠʭ 

ʧʣʦʱʘʜʢʘʭ; 

- ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʰʫʤʘ; 

- ʋʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʟʜʫʭʘ ʠʟ-ʟʘ ʚʳʙʨʦʩʦʚ 

ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ; 

- ɺʦʟʤʦʞʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʷ ʪʦʢʩʠʯʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ; 

- ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ ʚʠʙʨʘʮʠʠ. 

ʙʫʜʫʪ ʚʦʟʥʠʢʘʪʴ ʦʧʘʩʥʳʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ: 

- ɸʚʘʨʠʷ ʩ ʧʦʨʘʞʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ, 

ʚʳʟʚʘʥʥʘʷ ʫʪʝʯʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʇʨʠʥʠʤʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʤʝʨʳ ʢ ʠʟʚʝʩʪʥʳʤ 

ʦʧʘʩʥʦʩʪʷʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠ ʦʮʝʥʠʪʴ ʫʨʦʚʝʥʴ ʨʠʩʢʘ ʩ ʧʦʤʦʱʴʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʘʚʠʣ 

https://stud.lms.tpu.ru/mod/resource/view.php?id=458309
https://stud.lms.tpu.ru/mod/resource/view.php?id=458309
https://stud.lms.tpu.ru/mod/resource/view.php?id=458308
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3. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ  ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ : 

- ʋʢʘʟʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʘʪʤʦʩʬʝʨʫ; 

- ʋʢʘʟʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʛʠʜʨʦʩʬʝʨʫ; 

- ʋʢʘʟʘʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʣʠʪʦʩʬʝʨʫ; 

 

 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʝʣʠʪʝʙʥʫʶ ʟʦʥʫ (ʦʢʢʫʧʘʮʠʷ ʟʝʤʝʣʴ) 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʣʠʪʦʩʬʝʨʫ(ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ) 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʛʠʜʨʦʩʬʝʨʫ(ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ) 

ɺʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʪʤʦʩʬʝʨʫ(ʯʨʝʟʤʝʨʥʳʡ ʚʳʭʣʦʧʥʦʡ ʛʘʟ 

ʦʪ ʜʦʙʳʯʠ ʥʝʬʪʠ) 

4. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʷʭ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ : 

- ʇʝʨʝʯʠʩʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʏʉ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʦʡ ʏʉ; 

 

ɺʦʟʤʦʞʥʳʝ ʏʉ: 

- ʇʦʞʘʨ; 

- ʧʦʨʘʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ; 

- ɺʟʨʳʚ ʠʟ-ʟʘ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʆʩʪʘʥʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ 

ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ. 

ʅʘʠʙʦʣʝʝ ʪʠʧʠʯʥʘʷ ʏʉ:  

- ʇʦʞʘʨ. 

ʆʙʦʟʥʘʯʝʥʠʝ ʧʣʘʥʦʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʢ ʘʚʘʨʠʡʥʳʤ 

ʩʠʪʫʘʮʠʷʤ 
ɼʘʪʘ ʚʳʜʘʯʠ ʟʘʜʘʥʠʷ ʜʣʷ ʨʘʟʜʝʣʘ ʧʦ ʣʠʥʝʡʥʦʤʫ ʛʨʘʬʠʢʫ  

ɿʘʜʘʥʠʝ ʚʳʜʘʣ ʢʦʥʩʫʣʴʪʘʥʪ: 
ɼʦʣʞʥʦʩʪʴ ʌʀʆ ʋʯʝʥʘʷ ʩʪʝʧʝʥʴ, 

ʟʚʘʥʠʝ 

ʇʦʜʧʠʩʴ ɼʘʪʘ 

ʇʦʤʦʱʥʠʢ 

ʨʫʢʦʚʦʜʠʪʝʣʷ ʆʆɼ, 

ʐɹʀʇ 

ʏʝʨʝʤʠʩʢʠʥʘ ʄʘʨʠʷ 

ʉʝʨʛʝʝʚʥʘ 

ʉʪʘʨʰʠʡ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

 07.02.2022 

ɿʘʜʘʥʠʝ ʧʨʠʥʷʣ ʢ ʠʩʧʦʣʥʝʥʠʶ ʩʪʫʜʝʥʪ: 
ɻʨʫʧʧʘ ʌʀʆ  ʇʦʜʧʠʩʴ ɼʘʪʘ 

5ɸʄ06 ʖʡ ʏʫʥʷʥ  07.02.2022 
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ʈɽʌɽʈɸʊ 

ɺʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ 157 ʩ, 75 ʨʠʩʫʥʢʦʚ, 32 ʪʘʙʣʠʮ,r 38 

ʠʩʪʦʯʥʠʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʩ ʂɿ 

ʨʦʪʦʨʦʤ, ʪʠʨʠʩʪʦʨʥʳʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ, ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʦʛʦ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ, ʩʦʬʪ-ʩʪʘʨʪʝʨ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʦʛʦ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʬʪ-ʩʪʘʨʪʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʊʈʅ-ɸɼ.  

ʎʝʣʴ ʨʘʙʦʪʳ ï ɺʳʙʨʘʪʴ ʤʦʜʝʣʴ ʜʚʠʛʘʪʝʣʷ, ʚʳʙʨʘʪʴ ʵʣʝʢʪʨʦʧʦʛʨʫʞʥʦʡ 

ʥʘʩʦʩ, ʨʘʩʩʯʠʪʘʪʴ ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʷ, ʚʳʙʨʘʪʴ ʪʠʨʠʩʪʦʨʥʫʶ ʩʪʘʥʮʠʶ 

ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ, ʧʦʩʪʨʦʠʪʴ ʩʪʘʪʠʯʝʩʢʫʶ ʠ ʜʠʥʘʤʠʯʝʩʢʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʷʤʦʛʦ ʧʫʩʢʘ ʠ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʋʕʎʅ, ʧʨʦʚʝʩʪʠ 

ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʧʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʋʕʎʅ.  

ɺʳʧʫʩʢʥʘʷ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʥʘ ʙʝʣʦʡ ʙʫʤʘʛʝ 

ʬʦʨʤʘʪʘ ɸ4 ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ Mathcad 15, MatLab R2020a ʚ 

ʪʝʢʩʪʦʚʦʤ ʨʝʜʘʢʪʦʨʝ Microsoft Word 2019. ʌʦʨʤʫʣʳ ʥʘʧʠʩʘʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ AxMath. 
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ʆʙʦʟʥʘʯʝʥʠʷ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʊʈʅ ï ʪʠʨʠʩʪʦʨʥʳʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ; 

ʇʏ ï ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ; 

ʇʕɼ ï ʇʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 

ʋʕʎʅ ï ʋʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ; 

ʕʎʅ ï ʕʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʡ ʥʘʩʦʩ; 

ɸɼï ɸʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ; 

ʉʋ ï ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ; 

ʊʄʉ ï ʊʝʨʤʦʤʦʥʦʤʝʥʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ; 

ʅʂʊ ï ʅʘʩʦʩʥʦ-ʢʦʤʧʨʝʩʩʦʨʥʳʝ ʪʨʫʙʳ; 

ʉʀʌʋ ï ʉʠʩʪʝʤʘ ʠʤʧʫʣʴʩʥʦ-ʬʘʟʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

ʋʇʇʊ ï ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʠ ʪʦʨʤʦʞʝʥʠʷ; 

ʋʇʇ ï ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. 
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ɺʚʝʜʝʥʠʝ 

ɹʣʘʛʦʜʘʨʷ ʙʳʩʪʨʦʤʫ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠ ʩʦʮʠʘʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ ʤʠʨʦʚʘʷ 

ʥʝʬʪʷʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʚʥʝʩʣʘ ʦʛʨʦʤʥʳʡ ʚʢʣʘʜ. ɺ ʵʪʦʡ ʦʪʨʘʩʣʠ ʂʠʪʘʡ 

ʦʪʩʪʘʝʪ ʚ ʨʘʟʚʠʪʠʠ ʦʪ ʈʦʩʩʠʠ. ʇʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʨʘʙʦʪʘʣʦ ʥʝʧʨʝʨʳʚʥʦ ʠʟ ʩʢʚʘʞʠʥʳ, ʯʪʦʙʳ ʜʦʙʳʚʘʪʴ ʙʦʣʴʰʠʝ 

ʦʙʲʝʤʳ ʞʠʜʢʦʩʪʠ. ʇʦ ʜʠʥʘʤʠʯʝʩʢʠʤ ʬʠʟʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʚʦʠʭ 

ʩʢʚʘʞʠʥ ʥʘʠʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʘʢ ʚ ʂʠʪʘʝ, ʪʘʢ ʠ ʚ ʈʦʩʩʠʠ ʧʦʣʫʯʠʣʠ 

ʫʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʢʦʣʦ 

25% ʚʩʝʡ ʚʳʨʘʙʘʪʳʚʘʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʥʘ ʟʝʤʥʦʤ ʰʘʨʝ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʮʝʥʪʨʦʙʝʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ [1]. 

ʗʚʣʷʷʩʴ ʵʥʝʨʛʦʩʥʘʙʞʘʶʱʠʤ ʫʩʪʨʦʡʩʪʚʦʤ ʥʘʩʦʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, 

ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʧʨʝʦʙʨʘʟʫʝʪ ʵʣʝʢʪʨʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʤʝʭʘʥʠʯʝʩʢʫʶ, 

ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʞʠʜʢʦʩʪʠ ʨʘʙʦʯʠʤ 

ʢʦʣʝʩʦʤ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ, ʪʝʤ ʩʘʤʳʤ ʧʝʨʝʢʘʯʠʚʘʷ ʞʠʜʢʦʩʪʴ ʚ 

ʪʨʫʙʦʧʨʦʚʦʜʝ ʥʘ ʟʝʤʣʶ. ʅʦ ʧʦʯʪʠ ʚʩʝ ʧʨʝʜʧʨʠʷʪʠʷ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʦʜʥʦʡ ʠ ʪʦʡ 

ʞʝ ʧʨʦʙʣʝʤʦʡ, ʢʦʛʜʘ ʦʥʠ ʨʘʙʦʪʘʶʪ ʥʘ ʫʩʪʨʦʡʩʪʚʝ ð ʩ ʚʨʝʜʦʤ, ʢʦʪʦʨʳʡ 

ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʟʘʛʨʫʟʢʝ ʫʩʪʨʦʡʩʪʚʘ ʥʘʧʨʷʤʫʶ. 

ʂʦʛʜʘ ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘʧʨʷʤʫʶ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ 

ʥʘʧʨʷʞʝʥʠʠ, ʧʫʩʢʦʚʦʡ ʪʦʢ ʦʙʳʯʥʦ ʜʦʩʪʠʛʘʝʪ 3ï5-ʢʨʘʪʥʦʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ, 

ʠ ʵʪʦ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ, ʚʳʟʳʚʘʷ ʢʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʦʩʝʪʠ ʠ 

ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ. ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʣʠʷʷ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ 

ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʩʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʝ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, 

ʵʪʦ ʧʦʚʣʠʷʝʪ ʥʘ ʤʝʭʘʥʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ ʫʩʪʨʦʡʩʪʚʘ ʠ ʫʩʢʦʨʠʪ ʤʝʭʘʥʠʯʝʩʢʠʡ 

ʠʟʥʦʩ. ɸ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʫʩʢʘ ʚʳʟʦʚʝʪ ʨʝʟʢʦʝ ʧʦʚʳʰʝʥʠʝ ʜʘʚʣʝʥʠʷ 

ʚ ʩʢʚʘʞʠʥʝ, ʯʪʦ ʚʳʟʦʚʝʪ ʵʬʬʝʢʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʫʜʘʨʘ ʠ ʨʘʟʨʫʰʠʪ 

ʪʨʫʙʦʧʨʦʚʦʜ. ʇʦʵʪʦʤʫ, ʚʦ ʠʟʙʝʞʘʥʠʝ ʧʨʷʤʦʛʦ ʟʘʧʫʩʢʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦʛʨʫʞʥʦʛʦ 

ʵʣʝʢʪʨʦʥʘʩʦʩʘ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʤʧʘʥʠʷ ʜʦʙʘʚʠʪ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʋʕʎʅ ʷʚʣʷʶʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ ʠ 
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ʪʠʨʠʩʪʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ɺʩʝ ʦʥʠ ʤʦʛʫʪ ʧʨʦʜʣʠʪʴ ʧʨʦʮʝʩʩ 

ʟʘʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʅʦ 

ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʥʘ ʪʠʨʠʩʪʦʨʘʭ ʧʨʦʱʝ ʧʦ ʢʦʥʩʪʨʫʢʮʠʠ, ʯʝʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ, ʘ ʟʥʘʯʠʪ, ʜʝʰʝʚʣʝ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. 

ɺ ʥʝʬʪʝʜʦʙʳʯʝ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʧʫʩʢʘ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʦʥ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʝʞʠʤʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘʤ ʥʝ 

ʥʫʞʥʦ ʦʯʝʥʴ ʯʘʩʪʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʩʢʦʨʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʠʨʠʩʪʦʨʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʮʝʣʝʚʫʶ ʬʫʥʢʮʠʶ ʧʨʠ ʤʝʥʴʰʠʭ 

ʟʘʪʨʘʪʘʭ, ʧʦʵʪʦʤʫ ʦʥ ʷʚʣʷʝʪʩʷ ʣʫʯʰʠʤ ʚʳʙʦʨʦʤ. ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʡ ʩʪʘʪʴʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʙʦʪʘ ʋʕʎʅ, ʫʧʨʘʚʣʷʝʤʦʛʦ ʪʠʨʠʩʪʦʨʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ.  
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1. ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʋʕʎʅ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʩʦʬʪ-

ʩʪʘʨʪʝʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

1.1 ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʋʕʎʅ 

ɺʦʜʷʥʦʡ ʥʘʩʦʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʘʰʠʥʫ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʇʨʠʥʮʠʧ 

ʝʛʦ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʧʨʠʚʦʜʠʪ ʚ ʜʚʠʞʝʥʠʝ ʨʘʙʦʯʝʝ 

ʢʦʣʝʩʦ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʯʝʨʝʟ ʚʘʣ ʥʘʩʦʩʘ, ʚʳʧʦʣʥʷʝʪ ʨʘʙʦʪʫ ʥʘʜ ʞʠʜʢʦʩʪʴʶ 

ʠ ʧʨʝʦʙʨʘʟʫʝʪ ʤʝʭʘʥʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʚ ʵʥʝʨʛʠʶ ʞʠʜʢʦʩʪʠ, ʪʝʤ ʩʘʤʳʤ 

ʪʨʘʥʩʧʦʨʪʠʨʫʷ ʞʠʜʢʦʩʪʴ. ʢ ʤʝʩʪʫ ʥʘʟʥʘʯʝʥʠʷ [2]. ʀʩʪʦʨʠʷ ʚʦʜʷʥʦʛʦ ʥʘʩʦʩʘ 

ʦʯʝʥʴ ʨʘʥʥʷʷ, ʦʙʱʝʧʨʠʥʷʪʳʡ ʮʝʥʪʨʦʙʝʞʥʳʡ ʥʘʩʦʩ ʧʦʷʚʠʣʩʷ ʝʱʝ ʚ 1689 ʛʦʜʫ, ʘ 

ʬʨʘʥʮʫʟʩʢʠʡ ʬʠʟʠʢ ʇʘʙʝʥ ʩʦʟʜʘʣ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʤʦʜʝʣʴ. ʉ ʧʦʷʚʣʝʥʠʝʤ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣʠ ʮʝʥʪʨʦʙʝʞʥʳʝ ʥʘʩʦʩʳ. ʀʩʪʦʨʠʷ 

ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʟʜʥʷʷ, ʘ ʧʝʨʚʳʡ ʧʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʥʘʩʦʩ 

ʧʦʷʚʠʣʩʷ ʚ 1928 ʛʦʜʫ. ʇʦʛʨʫʞʥʦʡ ʥʘʩʦʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʩ ʢʦʤʧʘʢʪʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ. 

ʇʨʠ ʨʘʙʦʪʝ ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ, ʪʦʣʴʢʦ ʦʧʫʩʪʠʚ ʝʛʦ ʚ ʚʦʜʫ. 

ʇʨʦʩʪʘʷ ʫʩʪʘʥʦʚʢʘ ʠ ʫʜʦʙʥʦʝ ʜʚʠʞʝʥʠʝ. ʀʟ-ʟʘ ʩʚʦʝʡ ʧʨʦʩʪʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʥʝʙʦʣʴʰʦʛʦ ʨʘʟʤʝʨʘ ʠ ʫʜʦʙʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥ ʙʳʩʪʨʦ ʨʘʟʚʠʚʘʣʩʷ. 

ʋʩʪʘʥʦʚʢʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʳʭ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ (ʋʕʎʅ) ʦʪʥʦʩʷʪʩʷ 

ʢ ʙʝʩʰʪʘʥʛʦʚʳʤ ʥʘʩʦʩʥʳʤ ʫʩʪʘʥʦʚʢʘʤ ʜʣʷ ʜʦʙʳʯʠ ʥʝʬʪʠ. ʆʥ ʩʦʜʝʨʞʠʪ 

ʟʘʙʦʡʥʳʡ ʥʘʩʦʩ ʠ ʧʨʠʚʦʜ ʟʘʙʦʡʥʦʛʦ ʥʘʩʦʩʘ, ʢʦʪʦʨʳʝ ʩʦʝʜʠʥʝʥʳ ʥʘʧʨʷʤʫʶ. ʀ 

ʠʩʧʦʣʴʟʫʡʪʝ ʩʠʣʦʚʦʡ ʢʘʙʝʣʴ ʜʣʷ ʧʠʪʘʥʠʷ ʧʨʠʚʦʜʘ ʥʘʩʦʩʘ. ɹʣʘʛʦʜʘʨʷ 

ʢʦʥʩʪʨʫʢʮʠʠ ʙʝʟ ʰʪʘʥʛʦʚʳʭ ʥʘʩʦʩʦʚ ʤʦʱʥʦʩʪʴ ʙʝʩʰʪʘʥʛʦʚʦʛʦ ʥʘʩʦʩʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʝʤ ʫ ʰʪʘʥʛʦʚʦʛʦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʝʩʰʪʘʥʛʦʚʳʤ ʥʘʩʦʩʘʤ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ. 

ʈʘʟʚʠʪʠʝ ʙʝʩʰʪʘʥʛʦʚʳʭ ʥʘʩʦʩʦʚ ʚ ʈʦʩʩʠʠ ʥʘʯʘʣʦʩʴ ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ, ʝʱʝ 

ʚ 1916 ʛʦʜʫ ɸʨʤʘʠʩ ɸʨʫʪʶʥʦʚ ʫʩʧʝʰʥʦ ʠʟʦʙʨʝʣ ʧʝʨʚʳʡ ʚ ʤʠʨʝ ʙʝʩʰʪʘʥʛʦʚʳʡ 

ʥʘʩʦʩ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʦʙʳʯʠ ʥʝʬʪʠ. ɿʘʪʝʤ ʦʥ ʦʩʥʦʚʘʣ 

ʚ ʉʐɸ ʢʦʤʧʘʥʠʶ Bart Manufacturing Company, ʢʦʪʦʨʘʷ ʚ 1930 ʛʦʜʫ ʙʳʣʘ 

ʧʝʨʝʠʤʝʥʦʚʘʥʘ ʚ çREDA Pumpè. 
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ʉʧʝʮʠʘʣʴʥʦʝ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦʝ ʙʶʨʦ ʧʦ ʙʝʩʰʪʘʥʛʦʚʳʤ ʥʘʩʦʩʘʤ (ʆʂɹ 

ɹʅ), ʩʦʟʜʘʥʥʦʝ ʚ 1950 ʛʦʜʫ, ʟʘʥʠʤʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʚ ʦʙʣʘʩʪʠ 

ʙʝʩʰʪʘʥʛʦʚʳʭ ʥʘʩʦʩʦʚ. ɹʦʛʜʘʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʥʪʦʥʦʚʠʯ ʷʚʣʷʝʪʩʷ ʫʯʨʝʜʠʪʝʣʝʤ 

ʆʂɹ ɹʅ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʷʚʣʷʝʪʩʷ ʣʠʜʝʨʦʤ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ 

ʦʪʨʘʩʣʠ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʙʝʩʰʪʘʥʛʦʚʳʭ ʥʘʩʦʩʦʚ, ʚʢʣʶʯʘʷ ʚʠʥʪʦʚʳʝ ʥʘʩʦʩʳ, 

ʤʝʤʙʨʘʥʥʳʝ ʥʘʩʦʩʳ ʠ ʪ. ʜ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʥʘʩʦʩʘ ʪʘʢʞʝ ʧʨʠʚʝʣʦ ʢ ʩʪʨʝʤʠʪʝʣʴʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ, ʠ, ʙʫʜʫʯʠ ʚʪʦʨʳʤ ʧʦ ʚʝʣʠʯʠʥʝ ʵʢʩʧʦʨʪʝʨʦʤ 

ʥʝʬʪʠ ʚ ʤʠʨʝ, ʈʦʩʩʠʷ ʷʚʣʷʝʪʩʷ ʤʠʨʦʚʳʤ ʣʠʜʝʨʦʤ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʦ ʜʦʙʳʯʝ 

ʥʝʬʪʠ ʠ ʛʘʟʘ. 

ʇʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʧʨʠʷʪʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʚʳʙʠʨʘʶʪ ʜʣʷ ʥʝʬʪʷʥʳʭ ʦʧʝʨʘʮʠʡ ʵʣʝʢʪʨʦʧʦʛʨʫʞʥʳʝ ʥʘʩʦʩʳ, ʠ ʵʪʘ ʜʦʣʷ 

ʜʦʩʪʠʛʣʘ 34%, ʥʘ ʜʦʣʶ ʥʝʬʪʠ, ʜʦʙʳʚʘʝʤʦʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʧʦʛʨʫʞʥʳʭ 

ʥʘʩʦʩʦʚ, ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 80%, ʠ ʵʪʦ ʯʠʩʣʦ ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ [3].  

ʆʩʥʦʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ, ʧʦ ʢʦʪʦʨʳʤ ʕʎʅ ʨʘʟʚʠʚʘʶʪʩʷ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʜʨʫʛʦʝ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʷʚʣʷʶʪʩʷ: 

 ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩ ʠʤʝʝʪ ʙʦʣʴʰʦʡ ʨʘʙʦʯʠʡ ʦʙʲʝʤ, ʯʪʦ 

ʤʦʞʝʪ ʫʚʝʣʠʯʠʪʴ ʜʦʙʳʯʫ ʞʠʜʢʦʩʪʠ ʠʟ ʦʜʥʦʡ ʩʢʚʘʞʠʥʳ, ʯʪʦʙʳ ʧʦʜʜʝʨʞʠʚʘʪʴ 

ʚʳʩʦʢʫʶ ʠ ʩʪʘʙʠʣʴʥʫʶ ʜʦʙʳʯʫ ʥʝʬʪʷʥʦʡ ʩʢʚʘʞʠʥʳ; 

 ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʜʣʷ ʜʦʙʳʯʠ 

ʥʝʬʪʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʧʨʠ ʜʦʙʳʯʝ, ʯʪʦ ʤʦʞʝʪ ʫʣʫʯʰʠʪʴ ʜʦʙʳʯʫ 

ʥʝʬʪʠ ʠʟ ʥʝʬʪʷʥʦʛʦ ʧʣʘʩʪʘ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʦʛʦ ʥʝʬʪʷʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʥʝʬʪʷʥʳʤʠ ʧʣʘʩʪʘʤʠ; 

 ʇʦʩʣʝ ʦʪʢʘʯʢʠ ʵʣʝʢʪʨʦʥʘʩʦʩʦʤ ʜʘʚʣʝʥʠʝ ʧʣʘʩʪʘ ʥʝʬʪʠ ʩʥʠʞʘʝʪʩʷ, 

ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʜʘʚʣʝʥʠʝ ʥʘʛʥʝʪʘʥʠʷ ʚʦʜʳ, ʟʘʤʝʜʣʷʷ ʩʢʦʨʦʩʪʴ ʧʦʚʨʝʞʜʝʥʠʷ 

ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ ʠ ʩʥʠʞʘʷ ʥʘʯʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʥʠʟʢʦ ʧʨʦʥʠʮʘʝʤʦʛʦ ʩʣʦʷ ʚ 

ʧʣʘʩʪʝ; 

 ɿʝʤʣʷ ʟʘʥʠʤʘʝʪ ʥʝʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ, ʢʦʪʦʨʫʶ ʣʫʯʰʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʣʷ ʥʘʢʣʦʥʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ, ʘ ʪʘʢʞʝ ʜʣʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ 
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ʰʝʣʴʬʝ; 

ʅʦ ʝʩʪʴ ʫ ʥʝʛʦ ʠ ʤʥʦʛʦ ʥʝʜʦʩʪʘʪʢʦʚ: 

 ɻʣʫʙʠʥʘ ʩʧʫʩʢʘ ʦʛʨʘʥʠʯʝʥʘ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ, ʜʠʘʤʝʪʨʦʤ ʅʂʊ 

ʠ ʦʙʩʘʜʥʦʡ ʢʦʣʦʥʥʳ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʩʪʚʦʣʘ ʩʢʚʘʞʠʥʳ ʠ ʪ. ʜ.; 

 ʵʪʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʦʨʦʛʦ, ʘ ʧʝʨʚʦʥʘʯʘʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚʳʩʦʢʠ; 

 ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʨʘʩʭʦʜʳ ʚʳʩʦʢʠ, ʘ ʚʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʩʣʠʰʢʦʤ 

ʚʝʣʠʢʦ; 

 ɼʚʠʛʘʪʝʣʠ ʠ ʢʘʙʝʣʠ ʧʦʜʚʝʨʞʝʥʳ ʧʦʣʦʤʢʘʤ. 

 

1.2 ʉʪʨʫʢʪʫʨʘ ʋʕʎʅ 

ʉʠʩʪʝʤʘ ʋʕʎʅ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ ʯʘʩʪʠ: ʩʢʚʘʞʠʥʥʳʡ ʙʣʦʢ, ʥʘʟʝʤʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʠ ʩʠʣʦʚʫʶ ʧʝʨʝʜʘʯʫ. 

ʅʘʯʠʥʘʷ ʩʥʠʟʫ ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʦʛʦ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ 

ʩʦʩʪʦʠʪ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʘʯʠʥʘʷ ʩʥʠʟʫ ʦʥ ʩʦʜʝʨʞʠʪ: ʜʘʪʯʠʢ 

(ʩʠʩʪʝʤʘ ʪʝʣʝʤʝʪʨʠʠ), ʧʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ (ʇʕɼ), ʛʠʜʨʦʟʘʱʠʪʫ, 

ʚʭʦʜʥʦʡ ʤʦʜʫʣʴ/ʛʘʟʦʩʝʧʘʨʘʪʦʨ/ʛʘʟʦʜʠʩʧʝʨʛʘʪʦʨ ʠ ʩʘʤ ʥʘʩʦʩ. 

ʇʕɼ ʧʦʜʢʣʶʯʝʥ ʧʦʩʨʝʜʩʪʚʦʤ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ ʢ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʫ ʯʝʨʝʟ ʢʣʝʤʤʥʫʶ ʢʦʨʦʙʢʫ [4]. 
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1 ï ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ; 2 ï ʛʠʜʨʦʟʘʱʠʪʘ; 3 ï ʥʘʩʦʩ; 4 ï ʧʦʛʨʫʞʥʦʡ ʢʘʙʝʣʴ; 5 ï

ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 6 ï ʩʣʠʚʥʦʡ ʢʣʘʧʘʥ; 7 ï ʧʦʷʩ; 8 ï ʪʨʫʙʦʧʨʦʚʦʜ; 9 ï 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʫʩʪʴʷ ʩʢʚʘʞʠʥʳ; 10 ï ʢʘʙʝʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ; 11 ï ʢʣʘʧʘʥ 

ʦʙʨʘʪʥʳʡ; 12 ï ʛʘʟʦʩʝʧʘʨʘʪʦʨ; 

ʈʠʩʫʥʦʢ 1.1 ï ʉʪʨʫʢʪʫʨʘ ʋʕʎʅ 

ʕʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʡ ʥʘʩʦʩ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʚʘʞʥʦʡ ʯʘʩʪʴʶ. 

ʕʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʡ ʥʘʩʦʩʳ ʧʝʨʝʤʝʱʘʶʪ ʞʠʜʢʦʩʪʴ, ʩʦʚʝʨʰʘʷ ʨʘʙʦʪʫ ʥʘʜ 
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ʞʠʜʢʦʩʪʴʶ, ʩʦʟʜʘʚʘʷ ʚʦʩʭʦʜʷʱʝʝ ʜʘʚʣʝʥʠʝ. ʀ ʵʪʦʪ ʧʨʦʮʝʩʩ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʨʘʙʦʯʝʤ ʢʦʣʝʩʝ ʠ ʥʘʧʨʘʚʣʷʶʱʝʤ ʘʧʧʘʨʘʪʝ. ʈʘʙʦʯʝʝ ʢʦʣʝʩʦ ʠ ʥʘʧʨʘʚʣʷʶʱʠʡ 

ʘʧʧʘʨʘʪ ʦʙʨʘʟʫʶʪ ʨʘʙʦʯʫʶ ʩʪʫʧʝʥʴ. ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʮʝʥʪʨʦʙʝʞʥʳʝ ʥʘʩʦʩʳ 

ʦʙʳʯʥʦ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʝ. ʢʨʳʣʴʯʘʪʢʘ ʚʨʘʱʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʚʘʣʦʤ ʠ ʚʨʘʱʘʝʪʩʷ 

ʩʦ ʩʢʦʨʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ. ʅʝʧʦʜʚʠʞʥʳʡ ʜʠʬʬʫʟʦʨ ʧʝʨʝʜʘʝʪ ʞʠʜʢʦʩʪʴ ʢ 

ʩʣʝʜʫʶʱʝʤʫ ʨʘʙʦʯʝʤʫ ʢʦʣʝʩʫ ʠ ʥʝ ʚʨʘʱʘʝʪʩʷ. ʉʙʦʨʢʘ ʥʘʩʦʩʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʩʪʫʧʝʥʝʡ ʥʘ ʚʘʣ ʠ ʩʞʘʪʠʷ ʧʘʢʝʪʘ ʚ ʢʦʨʧʫʩʝ. ʉʪʫʧʝʥʴ ʙʫʜʝʪ 

ʧʨʦʠʟʚʦʜʠʪʴ ʟʘʜʘʥʥʳʡ ʧʦʪʦʢ ʠ ʧʦʜʲʝʤ (ʥʘʧʦʨ) ʧʨʠ ʚʨʘʱʝʥʠʠ ʜʚʠʛʘʪʝʣʷ. 

 

1 ï ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ; 2 ï ʥʘʧʨʘʚʣʷʶʱʠʡ ʘʧʧʘʨʘʪ 

ʈʠʩʫʥʦʢ 1.2 ï ɼʚʠʞʝʥʠʝ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʩʪʫʧʝʥʠ ʕʎʅ 

ʂʦʥʩʪʨʫʢʮʠʷ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʨʘʙʦʯʠʤ ʢʦʣʝʩʦʤ: ʢʘʞʜʦʝ ʨʘʙʦʯʝʝ ʢʦʣʝʩʦ 

ʟʘʢʨʝʧʣʝʥʦ ʥʘ ʚʘʣʫ ʠ ʥʝ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʚʝʨʭ ʠ ʚʥʠʟ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʥ ʥʝ ʤʦʞʝʪ ʜʚʠʛʘʪʴʩʷ ʙʝʟ ʧʝʨʝʤʝʱʝʥʠʷ ʦʩʠ. ɺʩʝ ʨʘʙʦʯʠʝ 

ʢʦʣʝʩʘ çʩʞʘʪʳè ʚʤʝʩʪʝ, ʦʙʨʘʟʫʷ ʪʚʝʨʜʦʝ ʪʝʣʦ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʨʘʙʦʯʠʭ ʢʦʣʝʩ 

ʧʦʟʚʦʣʷʝʪ ʠʤ ʦʩʪʘʚʣʷʪʴ ʟʘʟʦʨ ʩ ʜʠʬʬʫʟʦʨʘʤʠ ʥʘʜ ʠ ʧʦʜ ʥʠʤʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. 

ʂʦʥʩʪʨʫʢʮʠʷ ʩ ʧʣʘʚʘʶʱʝʡ ʢʨʳʣʴʯʘʪʢʦʡ: ʢʘʞʜʘʷ ʢʨʳʣʴʯʘʪʢʘ ʚ ʧʣʘʚʘʶʱʝʤ 

ʥʘʩʦʩʝ ʤʦʞʝʪ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʚʝʨʭ ʠ ʚʥʠʟ ʧʦ ʚʘʣʫ ʚ ʧʨʝʜʝʣʘʭ 

ʜʠʘʧʘʟʦʥʘ ʜʠʬʬʫʟʦʨʘ. ʋʧʦʨʥʳʝ ʰʘʡʙʳ ʥʘ ʢʨʳʣʴʯʘʪʢʝ ʧʦʜʜʝʨʞʠʚʘʶʪ ʫʧʦʨ 

ʩʪʫʧʝʥʠ. ɺʝʣʠʯʠʥʘ ʪʷʛʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʭʦʜʘ ʞʠʜʢʦʩʪʠ (ʢʦʣʠʯʝʩʪʚʘ 

ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ). 
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ʇʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ (ʇʕɼ) - ʚʪʦʨʦʡ ʧʦ ʚʘʞʥʦʩʪʠ ʵʣʝʤʝʥʪ. ʕʪʦ 

ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ, ʟʘʣʠʪʳʡ ʩʧʝʮʠʘʣʴʥʳʤ ʤʘʩʣʦʤ. 

ʇʦʛʨʫʞʥʳʝ ʢʘʙʝʣʠ ʚʳʧʦʣʥʷʶʪ ʬʫʥʢʮʠʶ ʧʝʨʝʜʘʯʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, 

ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʨʦʥʠʨʦʚʘʥʥʳʝ ʢʘʙʝʣʠ ʩʦ ʩʧʝʮʠʘʣʴʥʳʤʠ 

ʟʘʱʠʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʠʟʦʣʷʮʠʝʡ ʠ ʢʦʨʨʦʟʠʦʥʥʦʡ 

ʩʪʦʡʢʦʩʪʴʶ [5].  

 

1 ð ʤʝʜʥʘʷ ʦʜʥʦʧʨʦʚʦʣʦʯʥʘʷ ʞʠʣʘ; 

2 ʠ 3 ð ʩʣʦʡ ʠʟʦʣʷʮʠʠ ʠʟ ʧʦʣʠʵʪʠʣʝʥʘ ʚʳʩʦʢʦʡ ʧʣʦʪʥʦʩʪʠ; 

4 ð ʧʦʜʫʰʢʘ ʠʟ ʧʨʦʨʝʟʠʥʝʥʥʦʡ ʪʢʘʥʠ;5 ð ʙʨʦʥʷ[6]  

ʈʠʩʫʥʦʢ 1.3 ï ʉʝʯʝʥʠʝ ʢʘʙʝʣʷ 

ɼʘʪʯʠʢ ʧʦʛʨʫʞʥʦʡ ʪʝʣʝʤʝʪʨʠʠ ð ʕʪʦ ʋʩʪʨʦʡʩʪʚʦ ʥʝ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʩʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʦʥʠʪʦʨʠʥʛ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʪʝʢʫʱʠʭ ʨʘʙʦʯʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʘʨʘʤʝʪʨʦʚ ʜʦʙʳʚʘʝʤʦʡ ʞʠʜʢʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ: 

 ʨʘʩʭʦʜ ʞʠʜʢʦʩʪʠ; 

 ʟʥʘʯʝʥʠʝ ʚʠʙʨʘʮʠʠ; 

 ʟʥʘʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠʟʦʣʷʮʠʠ; 

 ʊʝʤʧʝʨʘʪʫʨʘ ʜʚʠʛʘʪʝʣʷ ʠ ʞʠʜʢʦʩʪʠ ʠ ʪ. ʜ. 

ɺʭʦʜʥʦʡ ʤʦʜʫʣʴ ð ʵʪʦ ʤʝʩʪʦ, ʛʜʝ ʩʢʚʘʞʠʥʥʳʡ ʬʣʶʠʜ ʚʭʦʜʠʪ ʚ 

ʧʦʛʨʫʞʥʫʶ ʥʘʩʦʩʥʫʶ ʩʠʩʪʝʤʫ. ʉʣʝʜʫʝʪ ʧʨʦʷʚʣʷʪʴ ʦʩʪʦʨʦʞʥʦʩʪʴ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʩʘʩʳʚʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ 

ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʣʴʢʦ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ ʩʠʩʪʝʤʝ, ʯʪʦ ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʤʦʞʝʪ ʩʦʟʜʘʪʴ ʚʩʝʚʦʟʤʦʞʥʳʝ ʧʨʦʙʣʝʤʳ. 
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ʉʪʘʥʜʘʨʪʥʳʡ ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢ ʥʝ ʦʪʜʝʣʷʝʪ ʛʘʟ. ʅʝʢʦʪʦʨʦʝ ʨʘʟʜʝʣʝʥʠʝ 

ʛʘʟʘ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ, ʥʦ ʵʪʦ ʪʦʣʴʢʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʨʘʟʜʝʣʝʥʠʝ, ʧʦʪʦʤʫ ʯʪʦ, 

ʢʦʛʜʘ ʦʙʨʘʟʫʝʪʩʷ ʦʩʪʘʣʴʥʘʷ ʞʠʜʢʦʩʪʴ, ʯʘʩʪʴ ʛʘʟʘ ʥʝ ʙʫʜʝʪ ʦʪʚʝʜʝʥʘ ʠ ʧʦʧʘʜʝʪ ʚʦ 

ʚʧʫʩʢʥʦʝ ʦʪʚʝʨʩʪʠʝ ʜʣʷ ʚʦʟʜʫʭʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʘʥʜʘʨʪʥʳʡ ʚʚʦʜ ʛʘʟʘ 

ʧʦʜʭʦʜʠʪ ʜʣʷ ʩʢʚʘʞʠʥ ʩ ʦʯʝʥʴ ʥʠʟʢʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ ʠ 

ʞʠʜʢʦʩʪʠ. ʆʙʲʝʤ ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ ʚ ʫʩʣʦʚʠʷʭ ʚʩʘʩʳʚʘʥʠʷ ʥʘʩʦʩʘ ʥʝ ʜʦʣʞʝʥ 

ʧʨʝʚʳʰʘʪʴ 10-15% ʦʪ ʦʙʲʝʤʘ [7]. 

 

ʈʠʩʫʥʦʢ 1.4 ï ʉʪʘʥʜʘʨʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʭʦʜʥʦʛʦ ʤʦʜʫʣʷ 

ɻʘʟʦʩʝʧʘʨʘʪʦʨ ï ɻʘʟʦʚʳʡ ʩʝʧʘʨʘʪʦʨ ʧʦ-ʧʨʝʞʥʝʤʫ ʷʚʣʷʝʪʩʷ 

ʚʦʟʜʫʭʦʟʘʙʦʨʥʠʢʦʤ, ʥʦ ʠʤʝʝʪ ʥʝʢʦʪʦʨʳʝ ʩʧʝʮʠʘʣʴʥʳʝ ʬʫʥʢʮʠʠ, 

ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʧʦʧʘʜʘʥʠʝ ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ ʚ ʥʘʩʦʩ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʚʘ ʪʠʧʘ ʛʘʟʦʚʳʭ ʩʝʧʘʨʘʪʦʨʦʚ. ʕʪʦ 

çʩʪʘʪʠʯʝʩʢʠʡ ʛʘʟʦʚʳʡ ʩʝʧʘʨʘʪʦʨè ʠ çʜʠʥʘʤʠʯʝʩʢʠʡ ʛʘʟʦʚʳʡ ʩʝʧʘʨʘʪʦʨè. 

ʉʪʘʪʠʯʝʩʢʠʝ ʛʘʟʦʩʝʧʘʨʘʪʦʨʳ: ʇʝʨʚʦʥʘʯʘʣʴʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʛʘʟʦʚʳʭ 

ʩʝʧʘʨʘʪʦʨʦʚ ʦʩʥʦʚʳʚʘʣʠʩʴ ʥʘ ʫʚʝʣʠʯʝʥʠʠ ʩʝʧʘʨʘʮʠʠ ʛʘʟʘ ʟʘ ʩʯʝʪ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʛʦ ʨʝʚʝʨʩʠʨʦʚʘʥʠʷ ʧʦʪʦʢʘ ʞʠʜʢʦʩʪʠ ʚ ʩʪʚʦʣʝ ʩʢʚʘʞʠʥʳ. ʆʪʩʶʜʘ 

ʠ ʥʘʟʚʘʥʠʝ ʛʘʟʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ Reverse Flow. ʇʦʩʢʦʣʴʢʫ ʵʪʦʪ ʪʠʧ ʛʘʟʦʚʦʛʦ 
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ʩʝʧʘʨʘʪʦʨʘ ʥʝ ʦʢʘʟʳʚʘʝʪ ʨʝʘʣʴʥʦʡ çʨʘʙʦʪʳè ʩ ʞʠʜʢʦʩʪʴʶ, ʝʛʦ ʪʘʢʞʝ ʥʘʟʳʚʘʶʪ 

çʩʪʘʪʠʯʝʩʢʠʤè ʛʘʟʦʚʳʤ ʩʝʧʘʨʘʪʦʨʦʤ. 

ʂʦʛʜʘ ʩʢʚʘʞʠʥʥʘʷ ʞʠʜʢʦʩʪʴ ʧʦʧʘʜʘʝʪ ʚ ʛʘʟʦʚʳʡ ʩʝʧʘʨʘʪʦʨ, ʦʥʘ 

ʚʳʥʫʞʜʝʥʘ ʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ. ʅʝʢʦʪʦʨʳʝ ʧʫʟʳʨʴʢʠ ʛʘʟʘ ʧʨʦʜʦʣʞʘʶʪ 

ʧʦʜʥʠʤʘʪʴʩʷ ʚʤʝʩʪʦ ʪʦʛʦ, ʯʪʦʙʳ ʚʨʘʱʘʪʴʩʷ ʠʣʠ ʧʦʜʥʠʤʘʪʴʩʷ ʚʥʫʪʨʠ ʛʘʟʦʚʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ, ʚʳʭʦʜʷʪ ʠʟ ʢʦʨʧʫʩʘ ʠ ʧʨʦʜʦʣʞʘʶʪ ʧʦʜʥʠʤʘʪʴʩʷ. ʆʙʳʯʥʦ ʦʥ 

ʦʪʜʝʣʷʝʪ ʜʦ 20% ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ. 

 

ʈʠʩʫʥʦʢ 1.5 ïʈʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʩʪʘʪʠʯʝʩʢʦʛʦ ʛʘʟʦʩʝʧʘʨʘʪʦʨʘ 

ɼʠʥʘʤʠʯʝʩʢʠʡ ʛʘʟʦʚʳʡ ʩʝʧʘʨʘʪʦʨ: ʈʦʪʦʨʥʳʡ ʩʝʧʘʨʘʪʦʨ ʦʪʜʝʣʷʝʪ 

ʩʚʦʙʦʜʥʳʡ ʛʘʟ ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʪ 75% ʜʦ 90% ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʫʩʣʦʚʠʡ. ɽʛʦ 

ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʘʤ, ʛʜʝ ʩʚʦʙʦʜʥʳʡ ʛʘʟ ʥʘ ʚʭʦʜʝ ʧʨʝʚʳʰʘʝʪ 20%, ʝʩʣʠ ʚ 

ʞʠʜʢʦʩʪʠ ʥʝʪ ʘʙʨʘʟʠʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʂʦʥʩʪʨʫʢʮʠʷ ʨʦʪʦʨʥʦʛʦ ʛʘʟʦʚʦʛʦ 

ʩʝʧʘʨʘʪʦʨʘ ʨʘʙʦʪʘʝʪ ʘʥʘʣʦʛʠʯʥʦ ʮʝʥʪʨʠʬʫʛʝ. ʆʥ ʠʩʧʦʣʴʟʫʝʪ ʩʧʝʮʠʘʣʴʥʦ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʚʨʘʱʘʶʱʫʶʩʷ ʢʘʤʝʨʫ (ʨʦʪʦʨ), ʣʦʧʘʪʦʯʥʦʝ ʢʦʣʝʩʦ ʠʣʠ 

ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʚʠʭʨʴ ʜʣʷ ʧʝʨʝʜʘʯʠ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣʳ ʥʘ ʞʠʜʢʦʩʪʴ. ʈʦʪʦʨ 

ʠʣʠ ʠʥʜʫʮʠʨʦʚʘʥʥʳʡ ʚʠʭʨʴ ʚʳʪʘʣʢʠʚʘʝʪ ʙʦʣʝʝ ʪʷʞʝʣʫʶ ʞʠʜʢʦʩʪʴ ʥʘʨʫʞʫ ʠ 

ʧʦʟʚʦʣʷʝʪ ʩʚʦʙʦʜʥʦʤʫ ʛʘʟʫ ʤʠʛʨʠʨʦʚʘʪʴ ʢ ʮʝʥʪʨʫ ʢʘʤʝʨʳ ʠ ʚʳʭʦʜʠʪ ʯʝʨʝʟ 

ʚʳʧʫʩʢʥʳʝ ʦʪʚʝʨʩʪʠʷ ʦʙʨʘʪʥʦ ʚ ʩʢʚʘʞʠʥʫ. ʋʟʣʳ ʛʘʟʦʚʦʛʦ ʩʝʧʘʨʘʪʦʨʘ ʯʘʩʪʦ 
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ʩʦʝʜʠʥʷʶʪʩʷ ʚ ʪʘʥʜʝʤʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚ ʩʠʩʪʝʤʘʭ ʩ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʘʟʘ. 

 

ʈʠʩʫʥʦʢ 1.6 ïʈʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʛʘʟʦʩʝʧʘʨʘʪʦʨʘ 

ʍʦʪʷ ʛʘʟʦʚʳʝ ʩʝʧʘʨʘʪʦʨʳ ʦʯʝʥʴ ʵʬʬʝʢʪʠʚʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʩʮʝʥʘʨʠʷʭ, 

ʦʥʠ ʪʘʢʞʝ ʠʤʝʶʪ ʥʝʢʦʪʦʨʳʝ ʠʟʚʝʩʪʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ: 

 ʆʥʠ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʙʢʦʚʦʛʦ ʧʦʪʦʢʘ, 

 ʅʝ ʧʦʜʭʦʜʠʪ ʜʣʷ ʣʦʩʴʦʥʘ, 

 ʇʨʠ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʛʘʟʦʞʠʜʢʦʩʪʥʦʤ ʩʦʦʪʥʦʰʝʥʠʠ ʦʥ ʤʦʞʝʪ ʚʳʡʪʠ 

ʠʟ ʩʪʨʦʷ ʠʟ-ʟʘ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʘʮʠʠ, 

 ʊʚʝʨʜʳʝ ʯʘʩʪʠʮʳ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʦʪʢʘʟ ʚʥʫʪʨʠ 

ʩʝʧʘʨʘʪʦʨʘ. 

ɻʘʟʦʜʠʩʧʝʨʛʘʪʦʨ ï ɼʣʷ ʩʢʚʘʞʠʥ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʳʩʦʢʦʤʫ ʩʦʜʝʨʞʘʥʠʶ 

ʩʚʦʙʦʜʥʦʛʦ ʛʘʟʘ, ʧʨʦʙʦʢ, ʧʝʥʳ ʠ ʵʤʫʣʴʩʠʠ, ʫʩʪʨʦʡʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʛʘʟʘ ʤʦʛʫʪ 

ʙʳʪʴ ʣʫʯʰʠʤ ʚʳʙʦʨʦʤ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ ʮʝʥʪʨʦʙʝʞʥʳʝ ʥʘʩʦʩʳ ʩ ʙʦʣʴʰʠʤʠ 

ʩʪʫʧʝʥʷʤʠ, ʩʤʝʩʠʪʝʣʴʥʳʤʠ (ʠʣʠ ʦʩʝʚʳʤʠ) ʨʘʙʦʯʠʤʠ ʢʦʣʝʩʘʤʠ, ʙʦʣʴʰʠʤʠ 

ʦʪʚʝʨʩʪʠʷʤʠ ʣʦʧʘʩʪʝʡ, ʢʨʫʪʳʤʠ ʫʛʣʘʤʠ ʚʳʭʦʜʘ ʣʦʧʘʩʪʝʡ, ʘ ʠʥʦʛʜʘ ʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʣʦʧʘʩʪʷʤʠ. ʀʭ ʮʝʣʴ ʥʝ ʨʘʟʜʝʣʠʪʴ, ʘ ʨʘʟʙʠʪʴ ʙʦʣʴʰʠʝ ʧʫʟʳʨʴʢʠ ʥʘ 

ʤʘʣʝʥʴʢʠʝ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ ʨʠʩʢ ʛʘʟʦʚʦʡ ʧʨʦʙʢʠ ʠ ʦʙʣʝʛʯʘʷ ʨʝʘʙʩʦʨʙʮʠʶ 



25 

ʛʘʟʘ ʚ ʨʘʩʪʚʦʨ, ʘ ʪʘʢʞʝ ʛʦʤʦʛʝʥʠʟʠʨʦʚʘʪʴ ʛʘʟ ʠ ʞʠʜʢʦʩʪʴ ʧʝʨʝʜ ʧʦʜʘʯʝʡ ʚ ʥʘʩʦʩ. 

ɽʱʝ ʦʜʥʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʛʘʟʦʚʦʛʦ ʧʨʦʮʝʩʩʦʨʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ, ʧʦʩʢʦʣʴʢʫ ʚ 

ʧʦʪʦʢʝ ʦʩʪʘʝʪʩʷ ʙʦʣʴʰʝ ʛʘʟʘ, ʵʪʦʪ ʛʘʟ ʟʘʪʝʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʧʦʜʲʝʤʘ 

ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʝ ʥʘʜ ʥʘʧʦʨʦʤ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ, ʪʝʤ ʩʘʤʳʤ ʩʥʠʞʘʷ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʵʪʦʛʦ ʫʟʣʘ ʛʦʨʘʟʜʦ ʥʠʞʝ ʛʘʟʦʩʝʧʘʨʘʪʦʨʘ ʥʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʛʘʟʦʩʝʧʘʨʘʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʪʘʙʠʣʴʥʘʷ 

ʨʘʙʦʪʘ ʕʎʅ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʛʘʟʘ ʥʘ ʧʨʠʸʤʝ ʜʦ 75%. 

 

ʈʠʩʫʥʦʢ 1.7 ï ʋʩʪʨʦʡʩʪʚʘ ʜʣʷ ʦʯʠʩʪʢʠ ʩ ʨʘʟʥʦʡ ʢʦʥʩʪʨʫʢʮʠʝʡ ʜʣʷ 

ʨʘʟʥʳʭ ʪʠʧʦʚ ʞʠʜʢʦʩʪʝʡ 

ɻʠʜʨʦʟʘʱʠʪʘ ï ʵʪʦ ʫʩʪʨʦʡʩʪʚʦ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ 

ʧʨʦʪʝʢʪʦʨʘ, ʥʝ ʪʦʣʴʢʦ ʧʝʨʝʜʘʶʱʝʛʦ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʥʦ ʠ ʛʠʜʨʘʚʣʠʯʝʩʢʠ 

ʟʘʱʠʱʘʶʱʝʛʦ ʧʦʛʨʫʞʥʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ð ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʦʧʘʜʘʥʠʝ 

ʞʠʜʢʦʩʪʠ ʚʥʫʪʨʴ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʟʘ ʩʯʝʪ ʢʦʤʧʝʥʩʘʮʠʠ ʪʝʧʣʦʚʦʛʦ 

ʨʘʩʰʠʨʝʥʠʷ ʠ ʩʞʘʪʠʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʤʘʩʣʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʠ ʦʩʪʘʥʦʚʘ. 

 ɿʘʛʝʨʤʝʪʠʟʠʨʦʚʘʪʴ ʩʠʣʦʚʦʡ ʢʦʥʝʮ ʜʚʠʛʘʪʝʣʷ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ 

ʧʦʧʘʜʘʥʠʝ ʩʢʚʘʞʠʥʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʜʚʠʛʘʪʝʣʴ ʠ ʚʳʟʚʘʪʴ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ 

ʦʙʤʦʪʦʢ, ʘ ʪʘʢʞʝ ʧʦʜʜʝʨʞʠʚʘʪʴ ʜʘʚʣʝʥʠʝ ʚ ʜʚʠʛʘʪʝʣʝ, ʩʚʷʟʘʥʥʦʤ ʩ ʩʠʩʪʝʤʦʡ 

ʜʘʚʣʝʥʠʷ ʚ ʩʢʚʘʞʠʥʝ; 
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 ɺʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʦʥ ʤʦʞʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʨʘʩʰʠʨʝʥʠʝ ʠ ʩʞʘʪʠʝ 

ʩʤʘʟʦʯʥʦʛʦ ʤʘʩʣʘ ʚ ʜʚʠʛʘʪʝʣʝ; 

 ʚʳʜʝʨʞʠʚʘʪʴ ʦʩʝʚʦʝ ʫʩʠʣʠʝ ʦʪ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʛʦ ʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʥʘʩʦʩʘ; 

 ʉʦʝʜʠʥʠʪ ɹʜʚʠʛʘʪʝʣʴ ʠ ʥʘʩʦʩ (ʩʝʧʘʨʘʪʦʨ) ʜʣʷ ʧʝʨʝʜʘʯʠ ʤʦʱʥʦʩʪʠ ʥʘ 

ʥʘʩʦʩ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʪʠʧʦʚ ʧʨʦʪʝʢʪʦʨʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚ ʧʦʛʨʫʞʥʳʭ ʵʣʝʢʪʨʦʥʘʩʦʩʳ ʘʛʨʝʛʘʪʘʭ ʚ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ, ʥʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʠʭ ʧʨʠʥʮʠʧʦʚ ʝʩʪʴ ʜʚʘ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʦʪʝʢʪʦʨʘ, ʘ ʠʤʝʥʥʦ ʧʨʦʪʝʢʪʦʨʳ 

ʦʪ ʦʩʘʜʢʘ ʠ ʢʘʧʩʫʣʴʥʳʝ ʧʨʦʪʝʢʪʦʨʳ [8]. 

 

1.3 ɸʥʘʣʠʟ ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ (ʩʦʬʪ-ʩʪʘʨʪʝʨʦʚ) 

ʉ ʨʘʟʚʠʪʠʝʤ ʜʦʙʳʯʠ ʥʝʬʪʠ ʦʪ ʤʝʣʢʦʡ ʜʦ ʛʣʫʙʦʢʦʡ, ʫʩʣʦʚʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ ʩʫʨʦʚʳʤʠ, ʨʝʟʢʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʪʦʢʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʨʝʥʘʞʥʦʛʦ ʥʘʧʦʨʘ ʜʝʣʘʶʪ ʫʩʪʘʥʦʚʣʝʥʥʫʶ 

ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʚʩʝ ʙʦʣʴʰʝ ʠ ʙʦʣʴʰʝ. ʦʪ 100 ʢʠʣʦʚʘʪʪ 

ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʢʠʣʦʚʘʪʪ. ɽʩʣʠ ʚʦʜʷʥʦʡ ʥʘʩʦʩ ʟʘʧʫʩʢʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʜ ʟʝʤʣʝʡ, ʪʦʢʦʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ, ʩʦʟʜʘʚʘʝʤʦʝ 

ʚʳʩʦʢʦʚʦʣʴʪʥʳʤ ʠ ʤʦʱʥʳʤ ʜʚʠʛʘʪʝʣʝʤ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ, ʣʝʛʢʦ ʚʳʟʦʚʝʪ 

ʤʛʥʦʚʝʥʥʦʝ ʧʦʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʤʝʩʪʥʦʡ ʰʠʥʝ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ, 

ʯʪʦ ʟʘʪʝʤ ʚʳʟʦʚʝʪ ʨʘʟʣʠʯʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʩʝʨʴʝʟʥʦ ʚʣʠʷʝʪ ʥʘ ʜʨʫʛʠʝ ʧʨʠʙʦʨʳ 

ʠ ʦʙʦʨʫʜʦʚʘʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʜʚʠʛʘʪʝʣʴ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʟʘʢʨʳʪʦʛʦ ʪʠʧʘ, 

ʟʘʧʦʣʥʝʥʥʳʡ ʚʦʜʦʡ, ʝʛʦ ʦʙʤʦʪʢʠ ʚʳʧʦʣʥʝʥʳ ʠʟ ʤʝʜʥʳʭ ʧʨʦʚʦʜʦʚ ʩ 

ʠʟʦʣʠʨʫʶʱʠʤ ʩʣʦʝʤ. ʊʝʧʣʦʚʦʡ ʵʬʬʝʢʪ, ʩʦʟʜʘʚʘʝʤʳʡ ʧʫʩʢʦʚʳʤ ʪʦʢʦʤ, 

ʧʨʠʚʦʜʠʪ ʢ ʩʣʠʰʢʦʤ ʚʳʩʦʢʦʤʫ ʥʘʛʨʝʚʫ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʠ ʣʝʛʢʦʤʫ 

ʨʘʩʧʣʘʚʣʝʥʠʶ ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʩʣʦʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʢʦʨʦʪʢʦʤʫ ʟʘʤʳʢʘʥʠʶ 

ʦʙʤʦʪʢʠ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʘʩʦʩʘ ʠ ʩʦʢʨʘʱʘʝʪ ʩʨʦʢ ʩʣʫʞʙʳ. ʜʚʠʛʘʪʝʣʷ. ʉ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʚ ʪʨʫʙʦʧʨʦʚʦʜ ʤʛʥʦʚʝʥʥʦ ʧʦʩʪʫʧʘʝʪ 
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ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʠ, ʚʳʟʳʚʘʷ ʨʘʟʨʫʰʝʥʠʝ ʟʦʥʳ ʬʠʣʴʪʨʘʮʠʠ, ʚʳʟʳʚʘʷ 

ʧʦʧʘʜʘʥʠʝ ʯʘʩʪʠʮ ʧʝʩʢʘ ʚ ʩʢʚʘʞʠʥʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʫʩʪʘʥʦʚʢʠ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʥʘʩʦʩʘ ʜʣʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ 

ʩʣʝʜʫʶʱʠʝ ʜʚʝ ʟʘʜʘʯʠ: 

 ʇʝʨʝʛʨʫʟʢʘ ʧʦ ʪʦʢʫ ʧʨʠ ʟʘʧʫʩʢʝ, ʢʦʪʦʨʘʷ ʦʙʳʯʥʦ ʚ 3ï5  ʨʘʟ ʠ ʙʦʣʝʝ 

ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ. 

 ʂʦʣʝʙʘʥʠʝ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʧʨʠ ʟʘʧʫʩʢʝ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʨʷʤʦʛʦ ʟʘʧʫʩʢʘ ʫʩʪʨʦʡʩʪʚʘ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʥʘʩʦʩʘ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʢʦʤʧʘʥʠʷ ʜʦʙʘʚʠʪ ʚ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʙʣʦʢʠ 

ʫʧʨʘʚʣʝʥʠʷ.  

ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʠ ʟʘʱʠʪʳ ʧʦʛʨʫʞʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʠ ʠʭ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʢʘʪʝʛʦʨʠʠ [9]: 

 ʏʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʯʘʩʪʦʪʳ; 

 ʏʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʧʦ ʩʭʝʤʝ ʚʝʥʪʠʣʴʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʥʘ ʙʘʟʝ ʙʳʩʪʨʦʭʦʜʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ; 

 ɸʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʩ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʧʦ 

ʩʭʝʤʝ çʪʠʨʠʩʪʦʨʥʳʡ ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ï ʘʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴè. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʠ ʯʘʩʪʦʪʳ ʠ ʪʠʨʠʩʪʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ɺʩʝ ʦʥʠ 

ʤʦʛʫʪ ʧʨʦʜʣʠʪʴ ʧʨʦʮʝʩʩ ʟʘʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʢʠ ʫʩʪʨʦʡʩʪʚʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ 

ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ IGBT. ʆʥ 

ʫʧʨʘʚʣʷʝʪ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ ʜʚʠʛʘʪʝʣʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, 

ʠʟʤʝʥʷʷ ʨʘʙʦʯʫʶ ʯʘʩʪʦʪʫ ʠ ʥʘʧʨʷʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ. ɼʣʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ 

ʪʨʝʙʫʝʪ ʯʘʩʪʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ, ʫʜʦʙʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ. ʊʠʨʠʩʪʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʦʩʥʦʚʘʥʳ ʥʘ 

ʪʠʨʠʩʪʦʨʘʭ, ʫʩʪʨʦʡʩʪʚʝ ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ, ʢʦʪʦʨʦʝ ʫʧʨʘʚʣʷʝʪ ʜʚʠʛʘʪʝʣʝʤ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʯʘʩʪʦʪʥʳʤʠ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤʠ ʠʤʝʝʪ ʙʦʣʝʝ ʧʨʦʩʪʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ, ʘ ʟʥʘʯʠʪ, ʩʪʦʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʭ ʋʇʇ ʥʠʞʝ. 
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ɺ ʥʝʬʪʝʜʦʙʳʯʝ ʧʦʩʣʝ ʫʩʧʝʰʥʦʛʦ ʟʘʧʫʩʢʘ ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʘ ʦʥ ʙʫʜʝʪ 

ʨʘʙʦʪʘʪʴ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʨʝʞʠʤʝ ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʘ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʥʘʤ ʥʝ 

ʥʫʞʥʦ ʦʯʝʥʴ ʯʘʩʪʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʝʛʦ ʩʢʦʨʦʩʪʴ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʠʨʠʩʪʦʨʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ð ʣʫʯʰʠʡ ʚʳʙʦʨ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʚ ʈʦʩʩʠʠ ʧʦʩʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʩ 

ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʫʩʢʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ: ʉʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʉʋ ʕʎʅ 

ʢʦʨʧʦʨʘʮʠʠ çʊʨʠʦʣè; ʉʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʐɻʉ 5805-ʄʈ; ʉʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʆʆʆ çɹʦʨʝʮè ; ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʠʠ ʕʣʝʢʪʦʥ-07. 

ɺʩʝ ʦʥʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʧʣʘʚʥʳʡ ʧʫʩʢ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʛʨʫʞʥʦʛʦ 

ʥʘʩʦʩʘ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ ʠ ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʨʘʩʰʠʨʝʥʠʷ. ʆʧʝʨʠʨʫʶʱʠʡ ʧʦʣʴʟʦʚʘʪʝʣʴ ʚʨʫʯʥʫʶ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʫʩʢʦʚʳʝ 

ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ. Ć ħ  ʩʘʤʳʤ 

ʠʟʚʝʩʪʥʳʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ɸʂ02 ʧʨʦʠʟʚʦʜʩʪʚʘ ʊʨʠʦʣ, 

ʢʦʪʦʨʘʷ ʚ 2001 ʛʦʜʫ ʙʳʣʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʦʪ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʷʤʳʤ 

ʧʫʩʢʦʤ ɸʂ01, ʠ ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʪʠʨʠʩʪʦʨʥʘʷ ʯʘʩʪʴ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʚʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢʦʤ ʦʙʦʨʫʜʦʚʘʥʠʷ [10]. 

 

ʈʠʩʫʥʦʢ 1.8 - ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʊʨʠʦʣ ɸʂ-02 
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2. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʧʫʩʢʦʤ ʪʨʝʭʬʘʟʥʦʛʦ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʆʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʧʫʩʢʘ ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʚʢʣʶʯʘʶʪ ʧʨʷʤʦʡ ʧʫʩʢ, ʩʪʫʧʝʥʯʘʪʳʡ ʧʫʩʢ ʩ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʯʘʩʪʦʪʦʡ 

ʠ ʧʫʩʢ ʩ ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʦʪʦʡ. 

ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʨʷʤʦʛʦ ʧʫʩʢʘ ʷʚʣʷʶʪʩʷ ʧʨʦʩʪʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʥʠʟʢʘʷ 

ʩʪʦʠʤʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʩʢʦʨʦʩʪʴ ʧʫʩʢʘ. ʏʨʝʟʤʝʨʥʳʡ ʫʜʘʨʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, 

ʩʦʟʜʘʚʘʝʤʳʡ ʧʨʷʤʳʤ ʧʫʩʢʦʤ, ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ ʜʚʠʛʘʪʝʣʷ, ʘ ʪʘʢʞʝ 

ʙʫʜʝʪ ʧʝʨʝʜʘʚʘʪʴʩʷ ʥʘ ʜʨʫʛʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʪʷʥʫʪʴʩʷ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʦʪʢʣʦʥʝʥʠʶ ʝʛʦ ʦʪ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʘʙʦʪʳ ʠ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʘ 

ʝʛʦ ʩʣʫʞʙʳ. 

ʇʫʩʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥ ʩ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ 

ʯʘʩʪʦʪʳ ʜʣʷ ʟʘʧʫʩʢʘ. ʇʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ, ʢʘʢ ʩʣʦʞʥʦʝ ʫʩʪʨʦʡʩʪʚʦ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʱʥʦʩʪʴʶ, ʤʦʞʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʠ 

ʚʳʭʦʜʥʫʶ ʯʘʩʪʦʪʫ. ʅʝʙʦʣʴʰʦʡ ʧʫʩʢʦʚʦʡ ʪʦʢ ʤʦʞʝʪ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʠʡ ʧʫʩʢʦʚʦʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʧʦʜʭʦʜʠʪ ʜʣʷ ʙʦʣʝʝ ʪʷʞʝʣʘʷ ʥʘʛʨʫʟʢʘ ʧʨʠ ʧʫʩʢʝ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʢʦʨʦʩʪʠ. ʅʝʜʦʩʪʘʪʦʢ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʷ ʩʣʦʞʥʘ 

ʠ ʜʦʨʦʛʘ. 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʦʰʘʛʦʚʳʡ ʟʘʧʫʩʢ ʜʝʣʠʪʩʷ ʥʘ ʘʚʪʦʜʝʢʦʤʧʨʝʩʩʠʶ ʠ ʟʘʧʫʩʢ 

ʧʦ ʩʭʝʤʝ ʟʚʝʟʜʘ-ʪʨʝʫʛʦʣʴʥʠʢ. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʘʥʘʣʦʛʠʯʥʳ 

ʧʨʷʤʦʤʫ ʧʫʩʢʫ, ʥʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʠ ʝʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʠ ʩʠʣʦʚʦʡ ʵʣʝʢʪʨʦʥʠʢʠ, 

ʥʝʜʦʨʦʛʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʥʘ ʦʩʥʦʚʝ ʪʠʨʠʩʪʦʨʥʦʡ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʝʚʨʘʪʠʣʠʩʴ ʚ ʧʦʧʫʣʷʨʥʳʡ ʤʝʪʦʜ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ, ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ 

ʧʫʩʢʦʚʦʡ ʪʦʢ, ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴʩʷ ʠ ʫʩʢʦʨʷʪʴʩʷ ʥʝʧʨʝʨʳʚʥʦ ʠ ʧʣʘʚʥʦ, ʘ ʪʘʢʞʝ 

ʠʤʝʝʪ ʟʘʱʠʪʫ.  
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2.1 ɸʥʘʣʠʟ ʧʫʩʢʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʀʟʫʯʘʝʤ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʢʘʞʜʦʡ ʧʝʨʝʤʝʥʥʦʡ ɸɼ ʯʝʨʝʟ ʵʢʚʠʚʘʣʝʥʪʥʫʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ɸɼ. ɼʣʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ ʚ ʦʩʥʦʚʥʦʤ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʭʝʤʝ ʟʘʤʝʱʝʥʠʷ ʩ 

ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʬʠʟʠʯʝʩʢʠʝ ʚʝʣʠʯʠʥʳ ʚ 

ʦʙʤʦʪʢʘʭ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʩʚʦʡʩʪʚʘ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʥʝ ʠʟʤʝʥʷʶʪʩʷ, ʯʘʩʪʦʪʘ, ʯʠʩʣʦ ʬʘʟ ʠ ʯʠʩʣʦ ʵʬʬʝʢʪʠʚʥʳʭ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʚʠʪʢʦʚ ʢʘʞʜʦʡ ʬʘʟʳ ʦʙʤʦʪʦʢ ʨʦʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ ʧʫʪʝʤ ʨʘʩʯʝʪʘ 

ʯʘʩʪʦʪʳ ʠ ʦʙʤʦʪʦʢ. ʂʘʢ ʠ ʦʙʤʦʪʢʠ, ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʢʨʘʱʝʥʥʳʭ ʦʩʥʦʚʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʊ-

ʦʙʨʘʟʥʘʷ ʫʩʪʘʥʦʚʠʚʰʘʷʩʷ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.1: 

 

r1 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ; x1 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʝʷʥʠʷ 

ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ; r2 ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʨʦʪʦʨʘ, ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʩʪʦʨʦʥʝ 

ʩʪʘʪʦʨʘ;x2 ï ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʝʷʥʠʷ ʦʙʤʦʪʢʠ ʨʦʪʦʨʘ, ʧʨʠʚʝʜʝʥʥʦʝ 

ʢ ʩʪʦʨʦʥʝ ʩʪʘʪʦʨʘ; rm ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʧʦʪʝʨʷʤ ʚ ʩʝʨʜʝʯʥʠʢʝ ʩʪʘʪʦʨʘ; xm ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʦʟʙʫʞʜʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʮʝʧʠ ʩ ʞʝʣʝʟʥʳʤ 

ʩʝʨʜʝʯʥʠʢʦʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʦʩʥʦʚʥʦʤʫ ʤʘʛʥʠʪʥʦʤʫ ʧʦʪʦʢʫ; U1 ð ʚʝʢʪʦʨ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ; E1 ï ʚʝʢʪʦʨ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ, ʠʥʜʫʮʠʨʦʚʘʥʥʦʡ 

ʩʪʘʪʦʨʦʤ;i1 ï ʚʝʢʪʦʨ ʪʦʢʘ ʩʪʘʪʦʨʘ; im ï ʚʝʢʪʦʨ ʤʘʛʥʠʪʥʦʛʦ ʪʦʢʘ. 

ʈʠʩʫʥʦʢ 2.1 ï ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʩʭʝʤʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 
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ʅʘ ʦʩʥʦʚʝ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʊ-ʦʙʨʘʟʥʦʛʦ ʪʠʧʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʚʘʜʨʘʪʫ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ ʩʪʘʪʦʨʘ, ʘ 

ʧʫʩʢʦʚʦʡ ʪʦʢ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʥʘʧʨʷʞʝʥʠʶ ʩʪʘʪʦʨʘ. ʇʨʠ ʥʠʟʢʦʤ ʧʫʩʢʦʚʦʤ 

ʥʘʧʨʷʞʝʥʠʠ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʤʘʣ ʠ ʪʦʢ ʪʘʢʞʝ ʤʘʣ; ʥʘʦʙʦʨʦʪ, ʧʨʠ ʚʳʩʦʢʦʤ 

ʥʘʧʨʷʞʝʥʠʠ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʚʝʣʠʢ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʧʫʩʢʦʚʦʡ ʪʦʢ ʧʨʠ ʧʫʩʢʝ 

ʪʘʢʞʝ ʚʝʣʠʢ [11].  

ʇʫʩʢʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʜʚʫʭ ʘʩʧʝʢʪʘʭ: ʧʫʩʢʦʚʦʡ ʪʦʢ ʠ ʧʫʩʢʦʚʦʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ: ʝʩʪʴ 

ʥʘʜʝʞʜʘ, ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʤʦʞʝʪ ʛʝʥʝʨʠʨʦʚʘʪʴ ʜʦʩʪʘʪʦʯʥʳʡ ʧʫʩʢʦʚʦʡ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ ʧʨʠ ʟʘʧʫʩʢʝ, ʯʪʦʙʳ ʙʳʩʪʨʦ ʧʨʠʚʝʩʪʠ ʥʘʛʨʫʟʢʫ ʢ ʥʦʨʤʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ; ʚ 

ʪʦ ʞʝ ʚʨʝʤʷ , ʪʘʢʞʝ ʝʩʪʴ ʥʘʜʝʞʜʘ, ʯʪʦ ʧʫʩʢʦʚʦʡ ʪʦʢ ʥʝ ʩʣʠʰʢʦʤ ʚʝʣʠʢ. 

ʇʦʩʢʦʣʴʢʫ, ʢʦʛʜʘ ʤʦʱʥʦʩʪʴ ʩʠʣʦʚʦʛʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʘ, 

ʯʨʝʟʤʝʨʥʳʡ ʧʫʩʢʦʚʦʡ ʪʦʢ ʚʳʟʦʚʝʪ ʙʦʣʴʰʦʝ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ, ʯʪʦ 

ʧʦʚʣʠʷʝʪ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʜʨʫʛʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʦʜʢʣʶʯʝʥʥʦʛʦ 

ʢ ʪʦʡ ʞʝ ʵʣʝʢʪʨʦʩʝʪʠ.  

ʇʨʠʥʮʠʧ ʠ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʧʫʩʢʘ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʥʠʞʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧʫʩʢʦʚʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ. 

 

2.2 ʄʝʪʦʜ ʧʨʷʤʦʛʦ ʧʫʩʢʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʇʨʷʤʦʡ ʧʫʩʢ, ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʧʫʩʢʦʤ ʧʨʠ ʧʦʣʥʦʤ ʜʘʚʣʝʥʠʠ. ʇʨʠ 

ʧʫʩʢʝ ʚʩʝ ʥʘʧʨʷʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ (ʪ.ʝ. ʧʦʣʥʦʝ ʥʘʧʨʷʞʝʥʠʝ) ʥʘʧʨʷʤʫʶ 

ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʯʝʨʝʟ ʢʘʢʦʝ-ʣʠʙʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʷʤʦʛʦ ʧʫʩʢʘ, ʪʘʢ ʯʪʦ ʜʚʠʛʘʪʝʣʴ ʤʦʞʥʦ ʟʘʧʫʩʪʠʪʴ ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ. ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʧʫʩʢʦʚʦʡ 

ʪʦʢ ʚ 3é8 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ, ʘ ʧʫʩʢʦʚʦʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʚ 

1é2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ. ʉʦʛʣʘʩʥʦ ʬʘʢʪʠʯʝʩʢʠʤ 

ʠʟʤʝʨʝʥʠʷʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʧʫʩʢʦʚʦʡ ʪʦʢ ʥʝʢʦʪʦʨʳʭ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʩ ʢʦʨʦʪʢʦʟʘʤʢʥʫʪʳʤ ʨʦʪʦʨʦʤ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 8é12 ʨʘʟ. ʇʫʩʢʦʚʘʷ 

ʩʭʝʤʘ ʜʣʷ ʧʨʷʤʦʛʦ ʧʫʩʢʘ ʩʘʤʘʷ ʧʨʦʩʪʘʷ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 2.2. ʆʜʥʘʢʦ 

ʵʪʦʪ ʩʧʦʩʦʙ ʟʘʧʫʩʢʘ ʠʤʝʝʪ ʤʥʦʛʦ ʥʝʜʦʩʪʘʪʢʦʚ. ɼʣʷ ʜʚʠʛʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ 
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ʥʝʦʙʭʦʜʠʤʦ ʯʘʩʪʦ ʟʘʧʫʩʢʘʪʴ, ʯʨʝʟʤʝʨʥʳʡ ʧʫʩʢʦʚʦʡ ʪʦʢ ʧʨʠʚʝʜʝʪ ʢ ʧʝʨʝʛʨʝʚʫ 

ʜʚʠʛʘʪʝʣʷ ʠ ʩʦʢʨʘʱʝʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʜʚʠʛʘʪʝʣʷ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʦʙʤʦʪʢʠ 

ʜʚʠʛʘʪʝʣʷ ʙʫʜʫʪ ʜʝʬʦʨʤʠʨʦʚʘʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʢʦʨʦʪʢʦʝ ʟʘʤʳʢʘʥʠʝ ʠ ʩʞʝʯʴ ʜʚʠʛʘʪʝʣʴ; ʊʦʢ ʫʚʝʣʠʯʠʪ ʧʘʜʝʥʠʝ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʘʜʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʝʪʠ, 

ʪʝʤ ʩʘʤʳʤ ʚʣʠʷʷ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʦʡ ʞʝ ʩʝʪʠ, ʘ 

ʠʥʦʛʜʘ ʜʘʞʝ ʟʘʩʪʘʚʣʷʷ ʠʭ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʠʣʠ ʥʝ ʟʘʧʫʩʢʘʪʴʩʷ ʩ ʥʘʛʨʫʟʢʘ. 

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʧʨʷʤʦʛʦ ʧʫʩʢʘ ɸɼ 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʧʨʦʩʪʦʪʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʫʧʨʘʚʣʝʥʠʠ, ʧʨʦʩʪʦʪʘ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ʆʥ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʫʩʢʘ 

ʤʘʣʦʤʦʱʥʳʭ ʜʚʠʛʘʪʝʣʝʡ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʢʦʥʦʤʠʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʵʪʦʪ ʤʝʪʦʜ 

ʥʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʜʚʠʛʘʪʝʣʝʡ ʤʦʱʥʦʩʪʴʶ ʙʦʣʝʝ 11 ʢɺʪ. 

ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʷʤʦʡ ʧʫʩʢ ʜʦʧʫʩʢʘʝʪʩʷ ʧʨʠ ʤʦʱʥʦʩʪʠ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʤʝʥʝʝ 7,5 ʢɺʪ. ɽʩʣʠ ʤʦʱʥʦʩʪʴ ʧʨʝʚʳʰʘʝʪ 7,5 ʢɺʪ, ʘ 

ʦʙʱʘʷ ʤʦʱʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʚʝʣʠʢʘ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʫʩʣʦʚʠʡ ʜʚʠʛʘʪʝʣʴ ʪʘʢʞʝ ʤʦʞʝʪ ʟʘʧʫʩʢʘʪʴʩʷ ʥʘʧʨʷʤʫʶ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʥʷʪ ʤʝʪʦʜ ʟʘʧʫʩʢʘ ʩ ʜʝʢʦʤʧʨʝʩʩʠʝʡ, ʘ ʧʫʩʢʦʚʦʡ ʪʦʢ Ist 

ʦʛʨʘʥʠʯʝʥ ʜʦ ʜʦʧʫʩʪʠʤʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘ ʩʯʝʪ ʜʝʢʦʤʧʨʝʩʩʠʠ. 
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2.3 ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʫʩʢ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʫʩʢ ʩ ʧʦʥʠʞʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, 

ʯʪʦʙʳ ʩʥʘʯʘʣʘ ʫʤʝʥʴʰʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ, ʘ ʟʘʪʝʤ 

ʚʦʩʩʪʘʥʦʚʠʪʴ ʥʘʧʨʷʞʝʥʠʝ ʜʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʩʣʝ ʧʫʩʢʘ. ʍʦʪʷ 

ʜʝʢʦʤʧʨʝʩʩʠʦʥʥʳʡ ʧʫʩʢ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʧʫʩʢʦʚʦʡ ʪʦʢ, ʧʫʩʢʦʚʦʡ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ ʪʘʢʞʝ ʙʫʜʝʪ ʫʤʝʥʴʰʝʥ ʚ ʪʦ ʞʝ ʚʨʝʤʷ [12]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʪʦʜ ʟʘʧʫʩʢʘ ʩ ʜʝʢʦʤʧʨʝʩʩʠʝʡ ʦʙʳʯʥʦ ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ 

ʜʣʷ ʣʝʛʢʠʭ ʫʩʣʦʚʠʡ ʠʣʠ ʫʩʣʦʚʠʡ ʙʝʟ ʥʘʛʨʫʟʢʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʛʦ ʢʦʥʢʨʝʪʥʳʭ ʤʝʪʦʜʦʚ ʪʨʘʜʠʮʠʦʥʥʦʛʦ 

ʜʝʢʦʤʧʨʝʩʩʠʦʥʥʦʛʦ ʧʫʩʢʘ. ɺʦʪ ʩʣʝʜʫʶʱʠʝ ʪʨʠ ʤʝʪʦʜʘ ʧʫʩʢʘ ʩ ʧʦʥʠʞʝʥʥʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ. 

2.3.1 ʄʝʪʦʜ ʧʫʩʢʘ ʩ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʣʠ 

ʨʝʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚ ʩʪʘʪʦʨʝ 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʵʢʚʠʚʘʣʝʥʪʥʦ ʫʤʝʥʴʰʝʥʠʶ ʧʨʠʣʦʞʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ. ʀʟ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʩʭʝʤʳ ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʤʦʞʥʦ ʫʟʥʘʪʴ, ʯʪʦ ʧʫʩʢʦʚʦʡ ʪʦʢ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʥʘʧʨʷʞʝʥʠʶ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ, 

ʧʦʵʪʦʤʫ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʤʦʞʝʪ ʜʦʩʪʠʯʴ ʮʝʣʠ ʩʥʠʞʝʥʠʷ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ. ʆʜʥʘʢʦ, 

ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʚʘʜʨʘʪʫ ʥʘʧʨʷʞʝʥʠʷ ʦʙʤʦʪʢʠ 

ʩʪʘʪʦʨʘ, ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʝʱʝ ʙʦʣʴʰʝ ʫʤʝʥʴʰʠʪʩʷ. ʇʦʵʪʦʤʫ ʵʪʦʪ ʤʝʪʦʜ ʧʫʩʢʘ 

ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ ʜʣʷ ʧʫʩʢʘ ʙʝʟ ʥʘʛʨʫʟʢʠ ʠʣʠ ʩ ʤʘʣʦʡ ʥʘʛʨʫʟʢʦʡ. ɼʣʷ 

ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʤʘʣʦʡ ʤʦʱʥʦʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ, ʥʦ ʜʣʷ 

ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ ʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʙʦʣʴʰʦʤʫ ʨʘʩʭʦʜʫ ʤʝʜʠ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ.  
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ʈʠʩʫʥʦʢ 2.3 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʫʩʢʦʚʦʛʦ ʤʝʪʦʜʘ ʩ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʠʣʠ ʨʝʘʢʪʠʚʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʚ ʩʪʘʪʦʨʝ. 

ʇʨʠ ʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ ʚʳʢʣʶʯʘʪʝʣʴ QS ʟʘʤʳʢʘʝʪʩʷ, ʢʦʥʪʘʢʪʦʨ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʂʄ2 ʦʪʢʣʶʯʘʝʪʩʷ, ʂʄ1 ʚʪʷʛʠʚʘʝʪʩʷ, ʠ ʤʦʱʥʦʩʪʴ ʧʦʩʪʫʧʘʝʪ 

ʥʘ ʜʚʠʛʘʪʝʣʴ ʯʝʨʝʟ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R. ʏʝʨʝʟ 

ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʢʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʟʘʧʫʱʝʥ, 

ʂʄ2 ʚʪʷʛʠʚʘʝʪʩʷ, ʘ ʂʄ1 ʦʪʢʣʶʯʘʝʪʩʷ, ʟʘʢʦʨʘʯʠʚʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʠʣʠ 

ʨʝʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ R. ɺ ʵʪʦ ʚʨʝʤʷ ʠʩʪʦʯʥʠʢ ʧʠʪʘʥʠʷ ʥʘʧʨʷʤʫʶ 

ʧʦʜʢʣʶʯʝʥ ʢ ʜʚʠʛʘʪʝʣʶ. 

2.3.2 ʄʝʪʦʜ ʧʫʩʢʘ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʥʘ 

ʧʝʨʝʢʣʶʯʝʥʠʠ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʩʦ ʟʚʝʟʜʳ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢ 

ʕʪʦʪ ʤʝʪʦʜ ʧʫʩʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʫʩʢʝ ʜʚʠʛʘʪʝʣʷ ʦʙʤʦʪʢʠ 

ʩʪʘʪʦʨʘ ʩʦʝʜʠʥʷʶʪʩʷ ʟʚʝʟʜʦʡ, ʘ ʢʦʛʜʘ ʩʢʦʨʦʩʪʴ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʥʦʤʠʥʘʣʴʥʦʡ 

ʩʢʦʨʦʩʪʠ, ʦʙʤʦʪʢʠ ʧʝʨʝʢʣʶʯʘʶʪʩʷ ʥʘ ʩʦʝʜʠʥʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʤ, ʯʪʦʙʳ 

ʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʣ ʥʦʨʤʘʣʴʥʦ. 
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ʈʠʩʫʥʦʢ 2.4 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʫʩʢʦʚʦʛʦ ʤʝʪʦʜʘ, ʧʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ 

ʢʦʪʦʨʳʭ ʦʩʥʦʚʘʥ ʥʘ ʧʝʨʝʢʣʶʯʝʥʠʠ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʩʦ ʟʚʝʟʜʳ ʥʘ 

ʪʨʝʫʛʦʣʴʥʠʢ 

 

ʈʠʩʫʥʦʢ 2.6 ï ʉʭʝʤʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʝʨʝʢʣʶʯʝʥʠʠ ʦʙʤʦʪʦʢ ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ 

ʩʦ ʟʚʝʟʜʳ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢ 

ʅʘ ʨʠʩʫʥʢʝ 2.4 ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥ ʤʝʪʦʜ ʟʘʧʫʩʢʘ ʧʦ ʩʭʝʤʝ çʟʚʝʟʜʘ-

ʪʨʝʫʛʦʣʴʥʠʢè. ʂʦʥʪʘʢʪʦʨʳ ʂʄ2 ʠ ʂʄ3 ʩʙʣʦʢʠʨʦʚʘʥʳ, ʪʦ ʝʩʪʴ ʧʨʠ ʟʘʤʳʢʘʥʠʠ 

ʦʜʥʦʛʦ ʠʟ ʥʠʭ ʜʨʫʛʦʡ ʜʦʣʞʝʥ ʙʳʪʴ ʦʪʢʣʶʯʝʥ. ʂʦʛʜʘ KM2 ʟʘʤʢʥʫʪ, ʦʙʤʦʪʢʘ 

ʩʪʘʪʦʨʘ ʩʦʝʜʠʥʝʥʘ ʟʚʝʟʜʦʡ ʜʣʷ ʟʘʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ. ʇʝʨʝʢʣʶʯʠʪʝʩʴ ʥʘ KM3, 

ʯʪʦʙʳ ʟʘʢʨʳʪʴ, ʦʙʤʦʪʢʘ ʩʪʘʪʦʨʘ ʧʝʨʝʢʣʶʯʠʪʩʷ ʥʘ ʩʦʝʜʠʥʝʥʠʝ ʪʨʝʫʛʦʣʴʥʠʢʦʤ, ʠ 

ʜʚʠʛʘʪʝʣʴ ʧʝʨʝʡʜʝʪ ʚ ʥʦʨʤʘʣʴʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ. ɺʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʟʚʝʟʜʘ-

ʪʨʝʫʛʦʣʴʥʠʢ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʣʝ ʚʨʝʤʝʥʠ ʂʊ ʚ ʮʝʧʠ ʫʧʨʘʚʣʝʥʠʷ. ʍʦʪʷ ʧʨʠʥʮʠʧ 
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ʧʫʩʢʘ ʧʦ ʩʭʝʤʝ çʪʨʝʫʛʦʣʴʥʠʢè ʧʨʦʩʪ, ʰʝʩʪʴ ʚʳʭʦʜʥʳʭ ʢʦʥʮʦʚ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ 

ʜʚʠʛʘʪʝʣʷ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʪʷʥʫʪʳ, ʯʪʦ ʥʘ ʧʨʘʢʪʠʢʝ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ. 

ʇʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʧʦ ʩʭʝʤʝ çʟʚʝʟʜʘè ʬʘʟʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʢʘʞʜʦʡ ʬʘʟʥʦʡ ʦʙʤʦʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ρȾЍσ ʦʪ ʩʦʝʜʠʥʝʥʠʷ ʧʦ ʩʭʝʤʝ 

çʪʨʝʫʛʦʣʴʥʠʢè (ʧʦʣʥʦʝ ʥʘʧʨʷʞʝʥʠʝ), ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʧʨʠ 

ʧʫʩʢʝ ʧʦ ʩʭʝʤʝ çʟʚʝʟʜʘ-ʪʨʝʫʛʦʣʴʥʠʢè ʩʦʩʪʘʚʣʷʶʪ ρȾσ ʥʦʤʠʥʘʣʴʥʦʛʦ ʧʫʩʢʦʚʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. ʀʟ-ʟʘ ʥʝʙʦʣʴʰʦʛʦ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʘ ʵʪʦʪ ʤʝʪʦʜ ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ 

ʜʣʷ ʧʫʩʢʘ ʩ ʤʘʣʦʡ ʥʘʛʨʫʟʢʦʡ.  

ʇʫʩʢʦʚʘʷ ʫʩʪʘʥʦʚʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʵʪʦʤ ʧʨʠʥʮʠʧʝ, ʩʪʦʠʪ ʥʝʜʦʨʦʛʦ, ʥʦ 

ʠʤʝʝʪ ʤʥʦʛʦ ʥʝʜʦʩʪʘʪʢʦʚ. : 

 ʜʣʷ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʠ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ, ʭʦʪʷ ʠ ʤʦʛʫʪ 

ʙʳʪʴ ʚ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʪʝʧʝʥʠ ʩʥʠʞʝʥʳ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʪʝʧʝʥʴ ʠʭ ʠʟʤʝʥʝʥʠʷ 

ʥʝʚʦʟʤʦʞʥʦ; 

 ʇʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʯʨʝʟʤʝʨʥʳʝ ʪʦʢ ʠ ʢʨʫʪʷʱʠʡ 

ʤʦʤʝʥʪ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

 ɺʦ ʚʨʝʤʷ ʧʝʨʝʢʣʶʯʝʥʠʷ ʕɼʉ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʥʘʧʨʷʞʝʥʠʶ ʩʝʪʠ. 

2.3.3 ʇʫʩʢʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ 

ʄʝʪʦʜ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʧʫʩʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʠ ʧʫʩʢʝ 

ʜʚʠʛʘʪʝʣʷ ʧʠʪʘʥʠʝ ʧʦʥʠʞʘʝʪʩʷ ʯʝʨʝʟ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʘ ʟʘʪʝʤ ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʢ ʜʚʠʛʘʪʝʣʶ. ɿʘʪʝʤ ʧʦʜʢʣʶʯʠʪʝ ʥʘʧʨʷʤʫʶ ʢ ʥʦʤʠʥʘʣʴʥʦʤʫ ʠʩʪʦʯʥʠʢʫ ʧʠʪʘʥʠʷ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʚʨʝʤʷ. 

ʅʘ ʨʠʩʫʥʢʝ 2.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʥʦʚʥʘʷ ʩʭʝʤʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʧʫʩʢʦʤ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ. ʇʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʩʣʝʜʫʶʱʠʡ: 

ʟʘʤʢʥʫʪʴ ʚʦʟʜʫʰʥʳʡ ʚʳʢʣʶʯʘʪʝʣʴ Q ʠ ʧʦʜʢʣʶʯʠʪʴ ʪʨʝʭʬʘʟʥʦʝ ʧʠʪʘʥʠʝ. ʇʦʩʣʝ 

ʥʘʞʘʪʠʷ ʢʥʦʧʢʠ ʧʫʩʢʘ ʥʘ ʢʘʪʫʰʢʫ ʂʄ1 ʧʦʜʘʝʪʩʷ ʧʠʪʘʥʠʝ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʩʘʤʦʙʣʦʢʠʨʦʚʢʘ, ʝʝ ʛʣʘʚʥʳʡ ʢʦʥʪʘʢʪ ʟʘʤʢʥʫʪ, ʘ ʢʘʪʫʰʢʘ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 

ʩʦʝʜʠʥʝʥʘ ʚ ʟʚʝʟʜʫ. ʆʩʥʦʚʥʳʝ ʢʦʥʪʘʢʪʳ ʟʘʤʳʢʘʶʪʩʷ ʦʪʚʦʜʦʤ ʥʠʟʢʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ (ʥʘʧʨʠʤʝʨ, 65%) ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨ ʜʣʷ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʜʚʠʛʘʪʝʣʶ 

65% ʪʨʝʭʬʘʟʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʟʘʜʝʨʞʢʝ ʠ ʟʘʤʳʢʘʥʠʠ ʨʝʣʝ ʚʨʝʤʝʥʠ ʂʊ 
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ʦʪʢʣʶʯʘʝʪʩʷ ʧʠʪʘʥʠʝ ʢʘʪʫʰʢʠ ʂʄ1, ʪʘʢ ʯʪʦ ʟʚʝʟʜʦʦʙʨʘʟʥʳʡ ʢʦʥʝʮ ʢʘʪʫʰʢʠ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʘʟʤʳʢʘʝʪʩʷ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʢʘʪʫʰʢʘ ʂʄ2 ʦʪʢʣʶʯʘʝʪʩʷ, ʘ 

ʧʠʪʘʥʠʝ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʪʢʣʶʯʘʝʪʩʷ. ʚʳʢʣʶʯʝʥ, ʪʘʢ ʯʪʦ ʢʘʪʫʰʢʘ ʂʄ3 

ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʥʘʧʨʷʞʝʥʠʝʤ ʠ ʟʘʤʢʥʫʪʘ, ʘ ʛʣʘʚʥʳʡ ʢʦʥʪʘʢʪ ʂʄ3 ʧʦʜʢʣʶʯʝʥ 

ʕʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʨʘʙʦʪʘʝʪ ʥʘ ʧʦʣʥʦʤ ʜʘʚʣʝʥʠʠ. ɸʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʳ ʦʙʳʯʥʦ 

ʠʤʝʶʪ ʜʚʘ ʥʘʙʦʨʘ ʦʪʚʝʪʚʣʝʥʠʡ ʥʘ 65% ʠ 80% ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 2.5 ï ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʧʫʩʢʦʚʦʛʦ ʤʝʪʦʜʘ ʩ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ 

ɽʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʨʘʚʝʥ K ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʷʤʳʤ ʧʫʩʢʦʤ, ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʫʤʝʥʴʰʘʶʪʩʷ ʜʦ ρȾὑ  ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʜʣʷ ʧʫʩʢʘ. 

ʉʧʦʩʦʙ ʧʫʩʢʘ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʩʧʦʩʦʙʦʤ 

ʩʦʝʜʠʥʝʥʠʷ ʦʙʤʦʪʢʠ ʜʚʠʛʘʪʝʣʷ (ʤʝʪʦʜ ʩʦʝʜʠʥʝʥʠʷ ʟʚʝʟʜʦʡ ʠʣʠ ʩʧʦʩʦʙ 

ʩʦʝʜʠʥʝʥʠʷ ʪʨʝʫʛʦʣʴʥʠʢʦʤ), ʜʦʧʫʩʪʠʤʳʡ ʧʫʩʢʦʚʦʡ ʪʦʢ ʠ ʪʨʝʙʫʝʤʳʡ ʧʫʩʢʦʚʦʡ 

ʤʦʤʝʥʪ ʤʦʞʥʦ ʚʳʙʨʘʪʴ ʠʟʤʝʥʝʥʠʝʤ ʦʪʚʦʜʘ, ʥʦ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʚʳʩʦʢʘ. 

ʇʫʩʢʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ ʩ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʢʦʪʦʨʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʨʦʣʷ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʝʢʣʶʯʝʥʠʝʤ ʩʦ ʟʚʝʟʜʳ ʥʘ ʪʨʝʫʛʦʣʴʥʠʢ.  

ʂ ʥʝʜʦʩʪʘʪʢʘʤ ʧʦʥʠʞʘʶʱʝʛʦ ʧʫʩʢʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʦʪʥʦʩʷʪʩʷ: 
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 ʇʝʨʝʢʣʶʯʝʥʠʝ ʩ ʙʘʡʧʘʩʥʦʛʦ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʥʘ ʩʝʪʴ ʚʳʟʦʚʝʪ 

ʤʛʥʦʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʤʛʥʦʚʝʥʥʦʤʫ 

ʠʟʤʝʥʝʥʠʶ ʪʦʢʘ ʠ ʤʦʤʝʥʪʘ; 

 ʅʝʚʦʟʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʙʝʩʩʪʫʧʝʥʯʘʪʫʶ ʨʝʛʫʣʠʨʦʚʢʫ ʥʘʧʨʷʞʝʥʠʷ; 

 ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʚ ʫʩʣʦʚʠʷʭ ʯʘʩʪʳʭ ʠ 

ʜʣʠʪʝʣʴʥʳʭ ʧʫʩʢʦʚ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʠʤʦʩʪʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

 ʅʝʵʬʬʝʢʪʠʚʥʦ ʨʘʙʦʪʘʝʪ ʧʨʠ ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ. 

 

2.4 ʉʪʨʫʢʪʫʨʘ ʠ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʫʩʢʘʪʝʣʷ  

ʇʣʘʚʥʳʡ ʧʫʩʢ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʢʘʪʝʛʦʨʠʠ: ʧʦʰʘʛʦʚʳʡ ʠ 

ʙʝʩʩʪʫʧʝʥʯʘʪʳʡ, ʧʨʠ ʵʪʦʤ ʨʝʛʫʣʠʨʦʚʢʘ ʧʝʨʚʦʛʦ ʨʘʟʙʠʪʘ ʥʘ ʩʪʫʧʝʥʠ, ʘ 

ʨʝʛʫʣʠʨʦʚʢʘ ʚʪʦʨʦʛʦ ð ʥʝʧʨʝʨʳʚʥʘʷ. ɺ ʮʝʧʠ ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ ʧʣʘʚʥʳʡ ʧʫʩʢ 

ʨʝʘʣʠʟʫʝʪʩʷ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʢʣʶʯʝʥʠʷ ʩʠʣʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʬʫʥʢʮʠʝʡ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʘ, ʯʪʦ ʥʘʟʳʚʘʝʪʩʷ ʧʦʥʠʞʘʶʱʠʤ ʠʣʠ 

ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʤ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ. ʕʪʦ ʚʘʞʥʘʷ ʢʘʪʝʛʦʨʠʷ ʧʨʠ ʧʣʘʚʥʦʤ 

ʧʫʩʢʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʘ ʝʛʦ ʤʦʞʥʦ 

ʨʘʟʜʝʣʠʪʴ ʥʘ [9]: 

 ʇʣʘʚʥʳʡ ʧʫʩʢ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʞʠʜʢʦʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʳʤ ʪʦʢʦʤ 

ʵʣʝʢʪʨʦʣʠʪʘ; 

 ʄʘʛʥʠʪʥʦ-ʫʧʨʘʚʣʷʝʤʳʡ ʧʣʘʚʥʳʡ ʧʫʩʢ ʩ ʤʘʛʥʠʪʥʳʤ ʜʨʦʩʩʝʣʝʤ 

ʥʘʩʳʱʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʘ; 

 ʊʠʨʠʩʪʦʨʥʳʡ ʧʣʘʚʥʳʡ ʧʫʩʢ ʩ ʪʠʨʠʩʪʦʨʦʤ ʚ ʢʘʯʝʩʪʚʝ ʫʩʪʨʦʡʩʪʚʘ 

ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʘ. 

ʊʠʨʠʩʪʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩʫʱʝʩʪʚʫʶʪ ʚʩʝʛʦ 30 ʣʝʪ ʠ 

ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʙʦʣʴʰʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʣʦʚʳʭ ʵʣʝʢʪʨʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ. 10 ʣʝʪ ʥʘʟʘʜ ʢʪʦ-ʪʦ ʠʟ ʠʥʞʝʥʝʨʦʚ-ʵʣʝʢʪʨʠʢʦʚ ʧʨʝʜʩʢʘʟʘʣ, ʯʪʦ 

ʧʣʘʚʥʳʡ ʧʫʩʢ ʥʘ ʪʠʨʠʩʪʦʨʘʭ ʚʳʟʦʚʝʪ ʨʝʚʦʣʶʮʠʶ ʚ ʠʥʜʫʩʪʨʠʠ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʥʠʟʢʦʤ ʥʘʧʨʷʞʝʥʠʠ (380 ɺ) ʮʝʥʘ ʪʠʨʠʩʪʦʨʥʳʭ 
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ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʫʧʘʣʘ ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʞʠʜʢʦʩʪʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʠʣʠ ʜʘʞʝ ʥʠʞʝ. ʀ ʝʛʦ ʦʩʥʦʚʥʘʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʣʫʯʰʝ, ʯʝʤ ʧʣʘʚʥʳʡ ʧʫʩʢ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʞʠʜʢʦʩʪʠ. ʇʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʞʠʜʢʦʩʪʠ, ʝʛʦ 

ʥʝʙʦʣʴʰʦʡ ʨʘʟʤʝʨ, ʢʦʤʧʘʢʪʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʥʠʟʢʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ 

ʨʘʩʭʦʜʳ, ʧʦʣʥʳʡ ʥʘʙʦʨ ʬʫʥʢʮʠʡ, ʙʦʛʘʪʦʝ ʤʝʥʶ, ʭʦʨʦʰʘʷ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʫʩʢʘ 

ʠ ʚʩʝʩʪʦʨʦʥʥʷʷ ʟʘʱʠʪʘ ʥʝ ʠʤʝʶʪ ʩʝʙʝ ʨʘʚʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ 

ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʞʠʜʢʦʩʪʠ [9].  

ʅʦ ʫ ʪʠʨʠʩʪʦʨʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʝʩʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺʦ-

ʧʝʨʚʳʭ, ʮʝʥʘ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʠʟʜʝʣʠʡ ʩʣʠʰʢʦʤ ʚʳʩʦʢʘ, ʯʪʦ ʚ 5ï10  ʨʘʟ ʚʳʰʝ, 

ʯʝʤ ʫ ʠʟʜʝʣʠʡ ʩ ʞʠʜʢʦʩʪʥʳʤ ʩʦʧʨʦʪʠʚʣʝʥʠʝʤ ʜʣʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ɺʦ-ʚʪʦʨʳʭ, 

ʛʘʨʤʦʥʠʢʠ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ, ʚʳʟʚʘʥʥʳʝ ʪʠʨʠʩʪʦʨʘʤʠ, ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʝʨʴʝʟʥʳ.  

ʀʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʨʝʛʫʣʠʨʦʚʢʠ ʫʛʣʘ ʦʪʢʨʳʪʠʷ 

ʪʠʨʠʩʪʦʨʥʦʡ ʙʘʪʘʨʝʠ, ʧʦʜʢʣʶʯʝʥʥʦʡ ʤʝʞʜʫ ʢʣʝʤʤʘʤʠ ʧʠʪʘʥʠʷ ʠ ʜʚʠʛʘʪʝʣʷ. 

ɼʘʪʯʠʢʠ ʪʦʢʘ ɼʊ1 ʠ ɼʊ2, ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʩʢʦʚʦʛʦ 

ʪʦʢʘ ʠ ʟʘʱʠʪʳ ʦʪ ʪʦʢʦʚ ʧʝʨʝʛʨʫʟʢʠ ʠ ʢ.ʟ; 

ɼʘʪʯʠʢʠ ʥʘʧʨʷʞʝʥʠʷ ɼʅ1 ʠ ɼʅ2, ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʧʨʝʚʳʰʝʥʠʷ ʠʣʠ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʠʞʝ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʠ ʜʣʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʟʘʞʠʤʘʭ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ; 

 

ʈʠʩʫʥʦʢ 2.7 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ʋʇʇʊ 
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ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʯʘʩʪʴʶ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʠ 

ʦʩʪʘʥʦʚʢʠ. ʆʥ ʤʦʞʝʪ ʚʳʜʘʚʘʪʴ ʢʦʤʘʥʜʳ ʥʘ ʩʨʘʙʘʪʳʚʘʥʠʝ ʪʠʨʠʩʪʦʨʘ, 

ʧʨʦʜʦʣʞʘʪʴ ʟʘʤʳʢʘʪʴ ʠʣʠ ʨʘʟʤʳʢʘʪʴ ʨʝʣʝ ʚ ʩʠʩʪʝʤʝ, ʟʘʱʠʱʘʪʴ ʠ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʋʇʇʊ ʠ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʜʚʠʛʘʪʝʣʷ. ʇʦʣʫʯʠʚ ʦʪ ʋʇʇʊ 

ʢʦʤʘʥʜʫ ʥʘ ʚʢʣʶʯʝʥʠʝ, ɹʣʦʢ ʌʠ ʧʦʜʘʝʪ ʠʤʧʫʣʴʩ ʟʘʧʫʩʢʘ ʥʘ ʪʠʨʠʩʪʦʨ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʛʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ Ŭ. 

ʌʫʥʢʮʠʷ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʚ ʦʩʥʦʚʥʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʝʘʣʠʟʘʮʠʠ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʠ ʧʣʘʚʥʦʛʦ ʦʩʪʘʥʦʚʘ, ʘ ʧʣʘʚʥʳʡ ʦʩʪʘʥʦʚ 

ʵʢʚʠʚʘʣʝʥʪʝʥ ʦʙʨʘʪʥʦʤʫ ʧʨʦʮʝʩʩʫ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ 

ʪʨʝʭʬʘʟʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠʤʝʝʪ ʨʘʟʣʠʯʥʳʝ ʨʝʞʠʤʳ ʧʫʩʢʘ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʫʩʢʫ [13]. ʇʦʜʨʦʙʥʦʩʪʠ ʩʣʝʜʫʶʱʠʝ: 

ʄʝʪʦʜ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʦ ʪʦʢʫ. ʕʪʦ ʤʝʪʦʜ ʧʣʘʚʥʦʛʦ 

ʧʫʩʢʘ, ʢʦʪʦʨʳʡ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʫʩʢʦʚʦʡ ʪʦʢ ʜʚʠʛʘʪʝʣʷ ʪʘʢ, ʯʪʦʙʳ ʦʥ ʥʝ 

ʧʨʝʚʳʰʘʣ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ Im ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ ʜʚʠʛʘʪʝʣʷ. 

ʌʦʨʤʘ ʧʫʩʢʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.7. ʆʥ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʩʪʫʧʝʥʯʘʪʦʛʦ ʧʫʩʢʘ ʧʨʠ ʧʫʩʢʝ ʩ ʤʘʣʦʡ ʥʘʛʨʫʟʢʦʡ, ʠ ʝʛʦ ʚʳʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʙʳʩʪʨʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʥʫʣʷ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʝʛʦ ʚʳʭʦʜʥʦʡ ʪʦʢ ʥʝ 

ʜʦʩʪʠʛʥʝʪ ʟʘʜʘʥʥʦʛʦ ʧʨʝʜʝʣʘ ʪʦʢʘ Im, ʘ ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ 

ʥʘʧʨʷʞʝʥʠʝ, ʩʦʭʨʘʥʷʷ ʧʨʠ ʵʪʦʤ ʚʳʭʦʜʥʦʡ ʪʦʢ ʥʝ ʚʳʰʝ ʵʪʦʛʦ ʟʥʘʯʝʥʠʷ, ʜʦ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʵʪʦʛʦ ʤʝʪʦʜʘ ʧʫʩʢʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʧʫʩʢʦʚʦʡ ʪʦʢ ʤʘʣ, ʘ ʧʨʝʜʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ Im ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʤʦʞʥʦ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʧʦ ʤʝʨʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʨʠ ʧʫʩʢʝ 

ʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʘʜʝʥʠʝ ʜʘʚʣʝʥʠʷ ʧʨʠ ʧʫʩʢʝ, ʧʨʦʩʪʨʘʥʩʪʚʦ ʜʣʷ ʧʘʜʝʥʠʷ 

ʜʘʚʣʝʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʠʩʧʦʣʴʟʦʚʘʥʦ, ʧʫʩʢʦʚʦʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ 

ʪʝʨʷʝʪʩʷ, ʘ ʚʨʝʤʷ ʧʫʩʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʢʦ. ʕʪʦʪ ʤʝʪʦʜ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʠ ʧʦʜʭʦʜʠʪ ʜʣʷ ʚʝʥʪʠʣʷʪʦʨʦʚ ʠ ʥʘʩʦʩʦʚ. 
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ʈʠʩʫʥʦʢ 2.8 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʧʨʠ ʧʫʩʢʝ ʦʛʨʘʥʠʯʝʥʠʷ ʪʦʢʘ 

ʄʝʪʦʜ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʣʠʥʝʡʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ. 

ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʣʠʥʝʡʥʦ ʩ ʣʠʥʝʡʥʳʤ ʠʟʤʝʥʝʥʠʝʤ ʦʪ 

ʤʘʣʦʛʦ ʢ ʙʦʣʴʰʝʤʫ, ʠʟʤʝʥʷʷ ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʰʘʛʦʚʳʡ ʧʫʩʢ ʥʘ 

ʙʝʩʩʪʫʧʝʥʯʘʪʳʡ, ʢʦʪʦʨʳʡ ʚ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʫʩʢʘ ʩ ʙʦʣʴʰʦʡ 

ʥʘʛʨʫʟʢʦʡ. ʅʝʜʦʩʪʘʪʢʦʤ ʝʛʦ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʤʘʣ, ʘ 

ʧʘʨʘʙʦʣʠʯʝʩʢʠʡ ʧʦʜʲʝʤ ʤʦʤʝʥʪʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʙʣʘʛʦʧʨʠʷʪʝʥ ʜʣʷ ʧʫʩʢʘ, 

ʘ ʚʨʝʤʷ ʧʫʩʢʘ ʚʝʣʠʢʦ, ʯʪʦ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦ ʜʣʷ ʜʚʠʛʘʪʝʣʷ. ʋʣʫʯʰʝʥʥʳʡ ʤʝʪʦʜ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʫʩʢʘ ʩ ʜʚʦʡʥʳʤ ʣʠʥʝʡʥʳʤ ʠʟʤʝʥʝʥʠʝʤ, ʢʘʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.8. ɺʳʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʥʘʯʘʣʘ ʙʳʩʪʨʦ ʚʦʟʨʘʩʪʘʝʪ ʜʦ U1, ʘ 

ʟʘʪʝʤ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʧʨʷʞʝʥʠʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʥʳʤ 

ʥʘʢʣʦʥʦʤ. ʇʦʢʘ ʥʝ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʥʘʯʘʣʴʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʥʘʨʘʩʪʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘʛʨʫʟʢʠ. ɺʦ ʚʨʝʤʷ ʨʘʤʧʳ ʫʩʢʦʨʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʝ ʜʚʠʛʘʪʝʣʷ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ ʚʨʝʤʷ ʨʘʤʧʳ ʫʩʢʦʨʝʥʠʷ 

ʤʦʞʥʦ ʦʪʨʝʛʫʣʠʨʦʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ. ɺʨʝʤʷ 

ʨʘʤʧʳ ʫʩʢʦʨʝʥʠʷ ʦʙʳʯʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 60 ʩʝʢʫʥʜ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʛʦ 

ʤʝʪʦʜʘ ʧʫʩʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʫʩʢʦʚʦʡ ʪʦʢ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʝʣʠʢ, ʥʦ ʚʨʝʤʷ 

ʧʫʩʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʨʦʪʢʦʝ, ʠ ʦʥ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʫʩʢʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʩ 

ʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʦʡ. 
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ʈʠʩʫʥʦʢ 2.9 ï ʇʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘʧʨʷʞʝʥʠʷ ʧʨʠ ʟʘʧʫʩʢʝ ʣʠʥʝʡʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ. 

ʄʝʪʦʜ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʢʦʥʪʨʦʣʝʤ ʤʦʤʝʥʪʘ. ɺ ʦʩʥʦʚʥʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ ʧʫʩʢʘ ʩ ʙʦʣʴʰʦʡ ʥʘʛʨʫʟʢʦʡ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 2.9. ʆʥ ʫʧʨʘʚʣʷʝʪ 

ʚʳʭʦʜʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʤ ʣʠʥʝʡʥʦʛʦ ʚʦʟʨʘʩʪʘʥʠʷ 

ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʘ ʜʚʠʛʘʪʝʣʷ. ɽʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʧʣʘʚʥʦʤ ʧʫʩʢʝ, 

ʭʦʨʦʰʝʡ ʛʠʙʢʦʩʪʠ, ʧʦʣʝʟʥʦʩʪʠ ʜʣʷ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʥʠʞʝʥʠʠ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʵʥʝʨʛʦʩʠʩʪʝʤʫ, ʯʪʦ ʜʝʣʘʝʪ ʝʛʦ ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ 

ʟʘʧʫʩʢʘ ʧʨʠ ʪʷʞʝʣʳʭ ʥʘʛʨʫʟʢʘʭ. ʅʝʜʦʩʪʘʪʢʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʚʨʝʤʷ ʟʘʧʫʩʢʘ 

ʙʦʣʴʰʝ. 

 

ʈʠʩʫʥʦʢ 2.10 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʢʦʥʪʨʦʣʝʤ ʤʦʤʝʥʪʘ. 
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3. ʈʘʩʯʝʪ ʠ ʚʳʙʦʨ ʩʠʣʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ɺ ʵʪʦʡ ʯʘʩʪʠ ʜʠʩʩʝʨʪʘʮʠʠ ʷ ʚʳʙʨʘʣ ʧʦʜʭʦʜʷʱʝʝ ʜʣʷ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

 

3.1 ɺʳʙʦʨ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ 

ʊʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʝʤ ʕʎʅ ʜʦʣʞʝʥ ʦʙʝʩʧʝʯʠʚʘʪʴ:  

1. ʇʦʜʘʯʘ ʥʘʩʦʩʘ ï ὗ ψπ ̍ Ⱦ̒ ̔̓; 

2. ʅʘʧʦʨ ï Ὄ ρωυπ ̍; 

ʊʘʢʞʝ ʪʨʝʙʫʝʪʩʷ ʫʯʠʪʳʚʘʪʴ ʧʣʦʪʥʦʩʪʴ ʥʝʬʪʷʥʦʛʦ ʬʣʶʠʜʘ ï ” 

 χψπ ̋ Ⱦ̄̍ . 

ʇʦ ʢʘʪʘʣʦʛʫ [14] ʚʳʙʠʨʘʝʤ ʕʎʅ ʪʠʧʘ ʅʦʚʦʤʝʪ ɺʅʅ5ɸ - 80ʄ . û 

ʢʘʪʘʣʦʛʝ ʧʨʠʚʝʜʝʥʳ ʢʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʠʟʙʨʘʥʥʳʭ ʕʎʅ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ 

ʯʘʩʪʦʪʝ ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 50 ɻʮ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʥʦʡ ʩʪʫʧʝʥʠ ʥʘʩʦʩʘ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 3.1. 

ʊʘʙʣʠʮʘ 3.1 ï ʂʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʕʎʅ ʅʦʚʦʤʝʪ ɺʅʅ5ɸ - 80ʄ 

ʈʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ Q, ʤ3/ʩʫʪ 60 - 100 

ʅʘʧʦʨ Hʤʝʭ, ʤ 6.41 

ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ nʤʝʭ, ʦʙ/ʤʠʥ 2910 

ɼʠʘʤʝʪʨ ʥʘʩʦʩʘ, ʤʤ 103 
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ʈʠʩʫʥʦʢ 3.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʜʥʦʡ ʩʪʫʧʝʥʠ ʕʎʅ ʅʦʚʦʤʝʪ ɺʅʅ5ɸ - 8ʄ 

ʀʟ ʨʠʩʫʥʢʘ 3.1 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʜʘʯʝ ʚ , ʂʇɼ ʥʘʩʦʩʘ 

, ʥʘʧʦʨ ʦʜʥʦʡ ʩʪʫʧʝʥʠ, ʤʦʱʥʦʩʪʴ ʦʜʥʦʡ ʩʪʫʧʝʥʠ 

 ʆʧʨʝʜʝʣʠʤ ʯʠʩʣʦ ʩʪʫʧʝʥʝʡ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʥʘʧʦʨʘ 1950 ʤ: 

                        (3.1) 

ɿʘʪʝʤ ʚʚʝʜʝʤ ʵʪʫ ʚʝʣʠʯʠʥʫ ʚ ʢʘʣʴʢʫʣʷʪʦʨ ʥʘʩʦʩʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʩʦʩʘ ʕʎʅ ʅʦʚʦʤʝʪ ɺʅʅ5ɸ - 8ʄ ʚ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʤ ʨʝʞʠʤʝ, 

ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 3.2. 
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ʈʠʩʫʥʦʢ 3.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʦʡ ʩʪʫʧʝʥʠ ʕʎʅ ʅʦʚʦʤʝʪ 

ɺʅʅ5ɸ - 8ʄ 

 

ʈʠʩʫʥʦʢ 3.3 ï ʅʘʧʦʨʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʦʩʘ ʅʦʚʦʤʝʪ Bʅʅ5A-80M (305) 

ʅʘʡʜʝʤ ʤʦʱʥʦʩʪʴ, ʧʦʪʨʝʙʣʷʝʤʫʶ ʥʘʩʦʩʦʤ: 

                       (3.2) 
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3.2 ɺʳʙʦʨ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ 

ʉʦʛʣʘʩʥʦ ʢʘʪʘʣʦʛʫ [14], ʚʳʙʠʨʘʝʤ ʦʜʥʦʩʝʢʮʠʦʥʥʳʡ ʇʕɼ ʪʠʧʘ ʇʕɼʅ 40-

103-1000/00. ʂʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʚʳʙʨʘʥʥʦʛʦ ʇʕɼ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʝ 

ʧʠʪʘʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ 50 ɻʮ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2. 

ʊʘʙʣʠʮʘ 3.2 ï ʂʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʜʚʠʛʘʪʝʣʷ ʇʕɼʅ 40-103-1000/00 

 

ʈʘʩʯʝʪʥʘʷ ʧʦʣʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ: 

                     (3.3) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʦʣʫʯʘʝʤ ʥʦʤʠʥʘʣʴʥʫʶ ʤʦʱʥʦʩʪʴ ʧʫʪʝʤ 

ʩʣʝʜʫʶʱʝʛʦ ʨʘʩʯʝʪʘ: 

          (3.4) 

ʇʦʵʪʦʤʫ ʨʘʩʯʝʪʥʘʷ ʥʦʤʠʥʘʣʴʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦʛʨʫʞʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʠʤʝʝʪ ʘʙʩʦʣʶʪʥʫʶ ʧʦʛʨʝʰʥʦʩʪʴ 0,555 ʢɺʪ ʦʪ ʥʦʤʠʥʘʣʴʥʦʡ 

ʤʦʱʥʦʩʪʠ ʥʘ ʧʘʩʧʦʨʪʥʦʡ ʪʘʙʣʠʯʢʝ. 

ɼʘʣʝʝ ʥʘʤ ʥʫʞʥʦ ʧʨʦʚʝʨʠʪʴ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʧʦʛʨʫʞʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʩ ʥʘʩʦʩʦʤ: 

ʆʜʠʥʘʢʦʚʳʡ ʨʘʟʤʝʨ - ʜʠʘʤʝʪʨ 103 ʤʤ; 

ʇʦʛʨʝʰʥʦʩʪʴ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʜʦʧʫʩʢʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 5% -

                              (3.5) 
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ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʦʛʨʫʞʥʦʡ ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ ʇʕɼʅ 

40-103-1000/00 ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʧʨʦʝʢʪʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʵʥʝʨʛʠʝʡ ʥʘʩʦʩʘ, ʠ ʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʣʦʚʠʷʤ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

 

3.3 ɺʳʙʦʨ ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʜʣʷ ʫʧʨʘʚʣʷʝʤʳʭ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ʊʠʨʠʩʪʦʨʥʳʡ ʧʫʩʢʘʪʝʣʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ 

ʵʢʦʥʦʤʠʯʥʳʤ ʨʝʰʝʥʠʝʤ ʜʣʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ʆʥ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʩʪʘʨʪ-ʩʪʦʧ [9]: 

ʇʣʘʚʥʦ ʠʟʤʝʥʠʪʝ ʪʦʢ ʠ ʥʘʧʨʷʞʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ; 

ʂʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʫʩʢʦʚʦʡ ʪʦʢ ʠ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ; 

ɺʦʟʤʦʞʥʦʩʪʴ ʯʘʩʪʦʛʦ ʟʘʧʫʩʢʘ ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ; 

ɺʦʟʤʦʞʥʦʩʪʴ ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʘʧʫʩʢʘ ʫʩʪʨʦʡʩʪʚʘ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʮʝʥʘʨʠʷʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʉʝʛʦʜʥʷʰʥʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʙʘʟʝ ʪʠʨʠʩʪʦʨʥʳʭ 

ʧʫʩʢʘʪʝʣʝʡ ʪʘʢʞʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʬʫʥʢʮʠʠ, ʢʘʢ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ ʠ ʚʚʦʜ 

ʠʥʬʦʨʤʘʮʠʠ. 

ʆʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʟʘʱʠʪʳ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʪʠʨʠʩʪʦʨʥʳʭ 

ʧʫʩʢʘʪʝʣʷʭ: 

- ʦʪ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʯʝʨʝʜʦʚʘʥʠʷ ʬʘʟ; 

- ʦʪ ʦʙʨʳʚʘ ʬʘʟ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ; 

- ʦʪ ʥʝ ʩʠʤʤʝʪʨʠʠ ʪʦʢʦʚ ʬʘʟ ʙʦʣʝʝ 50 %; 

- ʤʘʢʩʠʤʘʣʴʥʘʷ ʪʦʢʦʚʘʷ ʟʘʱʠʪʘ; 

- ʵʣʝʢʪʨʦʥʥʘʷ ʪʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʜʚʠʛʘʪʝʣʷ; 

- ʦʪ ʧʝʨʝʛʨʝʚʘ ʧʫʩʢʦʚʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ ʧʨʦʙʦʷ ʪʠʨʠʩʪʦʨʦʚ; 

- ʦʪ ʧʨʝʚʳʰʝʥʠʷ ʚʨʝʤʝʥʠ ʧʫʩʢʘ; 

- ʦʪ ʟʘʢʣʠʥʠʚʘʥʠʷ ʜʚʠʛʘʪʝʣʷ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ; 

- ʦʪ ʧʝʨʝʛʨʫʟʢʠ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. 
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ʇʦ ʨʘʟʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʟʘʜʘʥʠʷʤ ʙʫʜʝʪ ʨʘʟʥʳʤ ʠ ʚʳʙʦʨ ʧʦʩʪʘ 

ʫʧʨʘʚʣʝʥʠʷ. ʈʘʟʥʳʤ ʥʘʛʨʫʟʦʯʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʘʟʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ. 

ʇʦ ʬʘʟʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ ʠ ʥʦʤʠʥʘʣʴʥʦʤʫ ʬʘʟʥʦʤʫ ʪʦʢʫ ʚʳʙʠʨʘʝʤ 

ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʥʘ ʪʠʨʠʩʪʦʨʥʦʤ ʧʨʠʥʮʠʧʝ ʊʨʠʦʣ ɸʉ25-3-80, ɽʛʦ 

ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ ʥʠʞʝ [16]: 

ʊʘʙʣʠʮʘ 3.3 ï ʊʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʊʨʠʦʣ ɸʉ25-3-80 

ʥʘʧʨʷʞʝʥʠʝ, ʢɺ 3 ± 10%  

ʏʘʩʪʦʪʘ ʩʝʪʠ 50 (60) ɻʮ Ñ 2% 

ʅʦʤʠʥʘʣʴʥʳʡ ʪʦʢ, ɸ, ʥʝ ʙʦʣʝʝ 80 

ʤʦʱʥʦʩʪʴ, ʢɺʪ 160 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʝ ʤʝʥʝʝ 0,95 (ʙʝʟ ʜʚʠʛʘʪʝʣʷ) 

ʂʨʘʪʥʦʩʪʴ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʥʦʤʠʥʘʣʫ 
ʜʦ 4Iʥ 

ɺʨʝʤʷ ʦʪʢʣʶʯʝʥʠʷ ʫʜʘʨʥʦʛʦ ʪʦʢʘ 

ʢ.ʟ. 
ʥʝ ʙʦʣʝʝ 10 ʤʩ 

ʈʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

 
+1 é+40 

ʋʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʊʨʠʦʣ ɸʉ25-3-80 ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 

ʦʩʥʦʚʥʳʝ ʬʫʥʢʮʠʠ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʠ ʧʣʘʚʥʦʛʦ ʦʩʪʘʥʦʚʘ ʚ ʋʕʎʅ, ʧʨʠʯʝʤ ʚ ʵʪʦʤ 

ʨʝʞʠʤʝ ʚʦʟʤʦʞʥʦ ʧʣʘʚʥʦʝ ʧʦʚʳʰʝʥʠʝ ʠ ʧʦʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ, 

ʦʛʨʘʥʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʘʟʥʦʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ. ɺ ʪʠʨʠʩʪʦʨʥʦʤ ʧʫʩʢʘʪʝʣʝ ʊʨʠʦʣ ɸʉ25 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥ ʨʝʞʠʤ ʢʚʘʟʠʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ. ʇʨʠʥʮʠʧ ʵʪʦʛʦ 

ʨʝʞʠʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʪʦʢʦʤ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʦʡ ʪʦʢʘ ʩʪʘʪʦʨʘ, ʯʪʦʙʳ ʟʘʩʪʘʚʠʪʴ ʨʦʪʦʨ 

ʢʘʯʘʪʴʩʷ ʧʦ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʟʘʢʦʥʫ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʥʠʞʘʶʪʩʷ 

ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ ʜʚʠʛʘʪʝʣʷ. 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʊʨʠʦʣ ɸʉ25 ʪʘʢʞʝ ʦʯʝʥʴ ʧʨʦʩʪʦ, ʦʥ ʠʤʝʝʪ 

ʨʘʟʚʠʪʳʝ ʚʥʝʰʥʠʝ ʠʥʪʝʨʬʝʡʩʳ ʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ 
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ʘʚʪʦʤʘʪʠʟʘʮʠʠ. ʗʜʨʦʤ ʵʪʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨ, 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ ʙʦʣʴʰʠʥʩʪʚʦ ʘʣʛʦʨʠʪʤʦʚ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʛʘʪʝʣʝʤ. 

 

3.4 ʈʘʩʯʝʪ ʠ ʚʳʙʦʨ ʪʠʧʘ ʩʝʯʝʥʠʷ ʢʘʙʝʣʷ ʜʣʷ ʩʠʣʦʚʦʡ ʯʘʩʪʠ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ʌʫʥʢʮʠʷ ʩʠʣʦʚʦʛʦ ʢʘʙʝʣʷ ʚ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʛʨʫʞʥʦʤ ʥʘʩʦʩʥʦʤ 

ʫʩʪʨʦʡʩʪʚʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʝʨʝʜʘʯʝ ʵʥʝʨʛʠʠ ʦʪ ʥʘʟʝʤʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʢ ʧʦʛʨʫʞʥʦʤʫ ʘʩʠʥʭʨʦʥʥʦʤʫ ʜʚʠʛʘʪʝʣʶ. ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ 

ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʢʦʥʩʪʨʫʢʮʠʷ ʢʘʙʝʣʷ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ 

ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

- ʄʝʥʴʰʝʝ ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ; 

- ʄʘʣʝʥʴʢʠʡ ʨʘʟʤʝʨ; 

- ʍʦʨʦʰʘʷ ʠʟʦʣʷʮʠʷ; 

- ʍʦʨʦʰʘʷ ʢʦʨʨʦʟʠʦʥʥʘʷ ʩʪʦʡʢʦʩʪʴ; 

- ʋʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʳʩʦʢʠʤ ʠ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ. 

ɼʣʷ ʩʦʢʨʘʱʝʥʠʷ ʜʠʘʤʝʪʨʘ ʧʦʛʨʫʞʥʦʛʦ ʘʛʨʝʛʘʪʘ (ʢʘʙʝʣʴ-ʮʝʥʪʨʦʙʝʞʥʳʡ 

ʥʘʩʦʩ) ʥʠʞʥʷʷ ʯʘʩʪʴ ʢʘʙʝʣʷ ʠʤʝʝʪ ʧʣʦʩʢʦʝ ʩʝʯʝʥʠʝ [17]. 

ʇʨʠ ʚʳʙʦʨʝ ʢʘʙʝʣʷ ʤʳ ʜʦʣʞʥʳ ʦʧʨʝʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ: 

1) ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʞʠʣʳ ʢʘʙʝʣʷ; 

2) ʊʠʧ ʢʘʙʝʣʷ; 

3) ɼʣʠʥʘ ʢʘʙʝʣʷ. 

ɸ ʵʪʠ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʤ ʚʣʠʷʥʠʝʤ 

ʩʣʦʞʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʨʝʜʳ: ʧʣʦʱʘʜʴ ʩʝʯʝʥʠʷ ʠ ʪʠʧ ʢʘʙʝʣʷ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʪʝʢʫʱʝʡ ʥʘʛʨʫʟʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʪʨʫʙʦʧʨʦʚʦʜʘ, ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʜʢʦʩʪʠ ʠ ʦʛʨʘʥʠʯʝʥʠʝʤ ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʥʫ ʘ 

ʜʣʠʥʘ ʢʘʙʝʣʷ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʦʣʦʚʦʡ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʘʭ.  

ɺʳʧʦʣʥʷʝʤ ʧʦʜʙʦʨ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʘʙʝʣʷ ʠʩʭʦʜʷ ʠʟ ʪʝʤʧʝʨʘʪʫʨʳ 

ʞʠʜʢʦʩʪʠ ʚ ʪʨʫʙʦʧʨʦʚʦʜʝ ʠ ʜʦʧʫʩʪʠʤʦʡ ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʚ ʪʝʭʥʠʯʝʩʢʦʤ 

ʟʘʜʘʥʠʠ (ʨʠʩʫʥʢʠ 3.2-3.4). [18, 19]. 
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ʈʠʩʫʥʦʢ 3.4 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʢʘʙʝʣʷ ʂʇɹʇ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ  

 

ʈʠʩʫʥʦʢ 3.5 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʢʘʙʝʣʷ ʂʇɹʇʊ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ 
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ʈʠʩʫʥʦʢ 3.6 ï ɿʘʚʠʩʠʤʦʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʢʘʙʝʣʷ ʂʇʇɹʇʊ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ 

ʀʩʭʦʜʷ ʠʟ ʚʳʙʨʘʥʥʦʛʦ ʧʦʛʨʫʞʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʠ ʥʘʩʦʩʘ, ʧʨʦʚʦʜʠʤ 

ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʳ: 

ʉʝʯʝʥʠʝ ʞʠʣʳ ʢʘʙʝʣʷ: 

.       (3.6) 

ʆʙʱʘʷ ʜʣʠʥʘ ʢʘʙʝʣʷ: 

.    (3.7) 

ʇʦʪʝʨʠ ʤʦʱʥʦʩʪʠ ʚ ʢʘʙʝʣʝ: 

            ,    (3.8) 

ʛʜʝ ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʘʙʝʣʴʥʦʡ ʣʠʥʠʠ: 

        .   (3.9) 

; 

. 
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ɺʳʙʠʨʘʝʤ ʥʝʬʪʝʧʦʛʨʫʞʥʦʡ ʢʘʙʝʣʴ ʤʘʨʢʠ ʂʇʧɸʧɹʇ-120 3ʭ10 ʊʋ 

16.505.129ï2002. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʙʝʣʷ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ ʥʠʞʝ [20]. 

ʊʘʙʣʠʮʘ 3.4 ï ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʪʝʧʦʛʨʫʞʥʦʛʦ ʢʘʙʝʣʷ 

ʈʘʟʤʝʨʳ ʢʘʙʝʣʷ 15,2x37,3 ʤʤ 

ʕʣʝʢʪʨʠʯʝʩʢʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʣʦʚʦʛʦ ʧʨʦʚʦʜʥʠʢʘ, 

ʥʝ ʙʦʣʝʝ 
1,18 ʆʤ/ʢʤ 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ 4,4 ʢɺ 

ʉʦʧʨʦʪʠʚʣʝʥʠʝ ʠʟʦʣʷʮʠʠ, ʥʝ ʤʝʥʝʝ 20000 ʄʆʤ/ʢʤ 

ʄʠʥʠʤʘʣʴʥʳʡ ʜʠʘʤʝʪʨ ʠʟʛʠʙʘ 850 ʤʤ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 130 Áʉ 

ʄʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ 35 ʄʇʘ 

ʄʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʠʟʛʠʙʘʭ ʠ ʧʝʨʝʤʦʪʢʘʭ 
-30 Áʉ 

ʄʘʩʩʘ ʢʘʙʝʣʷ ʚ ʚʦʟʜʫʭʝ 1450 ʢʛ/ʢʤ 

 

ɺʳʙʨʘʥ ʥʝʬʪʝʧʦʛʨʫʞʥʦʡ ʢʘʙʝʣʴ ʤʘʨʢʠ ʂʇʧɸʧɹʇ-120 3ʭ10 ʊʋ 

16.505.129ï2002  ʩ ʜʣʠʥʦʡ 2100 ʤ. 

 

3.5 ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʘʥʘʣʦʚ ʠʟʤʝʨʝʥʠʷ 

ʏʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʧʘʨʘʤʝʪʨʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʠʟʤʝʨʝʥʠʷ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʇʕɼ, ʪʝʤʧʝʨʘʪʫʨʘ ʠ ʜʘʚʣʝʥʠʝ ʧʣʘʩʪʦʚʦʛʦ ʬʣʶʠʜʘ), ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ 

ʩʠʩʪʝʤʫ ʊʄʉ. ʇʦ ʢʘʪʘʣʦʛʫ [20] ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʚʦʜʦʣʘʟʥʘʷ 

ʪʝʣʝʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʀʈɿ ʊʄʉ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʥʘ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʩʦʩʪʦʷʥʠʝ ʇʕɼ ʚ ʫʩʣʦʚʠʷʭ ʧʦʚʳʰʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʜʚʠʛʘʪʝʣʷ, ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʰʫʤʘ ʠ ʛʣʫʙʠʥ ʜʦ 6000 ʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʤʦʞʝʪ ʧʨʦʜʦʣʞʘʪʴ ʥʦʨʤʘʣʴʥʦ 

ʨʘʙʦʪʘʪʴ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ. ɺ ʩʠʩʪʝʤʫ ʚʭʦʜʷʪ: 

ï ʙʣʦʢ ʧʦʛʨʫʞʥʦʡ ɹʇ-103ʄ3; 

ï ʥʘʟʝʤʥʳʡ ʙʣʦʢ ʊʄʉ-ʕ5. 

ʂʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʊʄʉ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.5. 
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ʊʘʙʣʠʮʘ 3.5 ï ʂʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʛʨʫʞʥʦʡ ʪʝʣʝʤʝʪʨʠʠ ʀʈɿ ʊʄʉ 

ʅʘʧʨʷʞʝʥʠʝ 

ʧʠʪʘʥʠʷ, ɺ 

ɺʨʝʤʷ ʦʙʥʦʚʣʝʥʠʷ 

ʪʝʣʝʤʝʪʨʠʯʝʩʢʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʩ 

ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, °C 

ʙʣʦʢʘ ʧʦʛʨʫʞʥʦʛʦ 
ʥʘʟʝʤʥʦʛʦ 

ʙʣʦʢʘ 

160é300 

20 (ʦʧʮʠʦʥʘʣʴʥʦ, ʨʘʟ 

ʚ 5 ʩ ï ʜʘʚʣʝʥʠʝ ʥʘ 

ʧʨʠʝʤʝ, ʦʩʪʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ï ʨʘʟ ʚ 30) 

-60é+60 

0é+150 

(ʦʧʮʠʦʥʘʣʴʥ

ʦ ʜʦ +180) 

ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ, ÁC 
ɼʠʘʧʘʟʦʥ 

ʠʟʤʝʨʝʥʠʷ 

ʜʘʚʣʝʥʠʷ, ʢʛʩ/ʩʤ2 

ʈʘʟʨʝʰʝʥʠʝ 

ʠʟʤʝʨʝʥʠʷ 

ʜʘʚʣʝʥʠʷ, 

ʢʛʩ/ʩʤ2 

ʩʪʘʪʦʨʥʦʡ 

ʦʙʤʦʪʢʠ 

ʇʕɼ 

ʤʘʩʣʘ ʇʕɼ 
ʧʣʘʩʪʦʚʦʡ 

ʞʠʜʢʦʩʪʠ 

0é+250 0é+250 0é+150 0é600 0,01 

ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ, % 
ɼʠʘʧʘʟʦʥ ʠʟʤʝʨʝʥʠʷ 

ʚʠʙʨʦʫʩʢʦʨʝʥʠʡ ʇʕɼ, g 

ʀʥʪʝʨʬʝʡʩʳ 

ʜʣʷ ʩʚʷʟʠ ʩ 

ʂʉʋ 

0,25 0é5 
RS-232, RS-

485 

ʕʪʦʪ ʤʦʜʫʣʴ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʩʘʤʦʤ ʥʠʟʫ ʇʕɼ. 

ʇʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʥʘʟʝʤʥʳʡ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥ ʚ ʧʦʩʪ 

ʫʧʨʘʚʣʝʥʠʷ. ɼʘʥʥʳʝ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʜʘʪʯʠʢʦʚ ʤʦʜʫʣʷ, ʧʝʨʝʜʘʶʪʩʷ ʩʥʠʟʫ ʇʕɼ 

ʧʦ ʢʘʙʝʣʷʤ, ʥʘʟʝʤʥʳʡ ʙʣʦʢ ʦʙʨʘʙʘʪʳʚʘʝʪ ʵʪʫ ʪʝʭʥʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʠ 

ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʝʪ ʝʝ ʥʘ ʧʫʥʢʪ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʦʧʝʨʘʪʦʨ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʤʦʞʝʪ 

ʧʨʦʩʤʘʪʨʠʚʘʪʴ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ 

ʚʠʟʫʘʣʠʟʘʮʠʠ. 
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4 ʉʪʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʛʨʫʞʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

4.1 ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʇʕɼ 

ʆʩʥʦʚʥʳʝ ʢʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʜʚʠʛʘʪʝʣʷ ʇʕɼʅ 40-103-1000/00 ʙʳʣʠ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.2. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʢʘʪʘʣʦʞʥʳʝ ʜʘʥʥʳʝ ʜʦ ʨʘʩʯʝʪʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣʠʮʘ 4.1). 

ʊʘʙʣʠʮʘ 4.1 ï ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʚʠʛʘʪʝʣʷ ʇʕɼʅ 40-103-1000/00 

P1ʥ, ʢɺʪ 
U1ʥ, 

ɺ 

f1ʥ, 

ɻʮ 

nʥ, 

ʦʙ/ʤʠʥ 
ɖʥ cosűʥ K I KMʧ KMʢ sʥ p 

40 1000 50 2838 0.815 0.845 4 1.2 2 0.054 1 

 

ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʨʘʩʯʝʪʘ ʙʠʙʣʠʦʛʨʘʬʠʠ [11, 12] ʤʳ ʧʦʣʫʯʠʣʠ 

ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʜʚʠʛʘʪʝʣʷ ʚ ʪʘʙʣʠʮʝ 4.2, ʘ ʧʦʜʨʦʙʥʳʡ ʧʨʦʮʝʩʩ 

ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʥ ʚ ʇʨʠʣʦʞʝʥʠʠ II. 

ʊʘʙʣʠʮʘ 4.2 ï ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

Ὑȟ̨  ̍ ὢ ȟ̨  ̍ ὢ̋ ȟ̨̎  ̍ Ὑȟ̨  ̍ ὢ ȟ̨  ̍ ὢȟ̨  ̍

1.064 1.911 4.55 1.033 2.561 71.419 

ὒȟː  ̎ ὒ ȟː  ̎ ὒȟː  ̎ ὒ ȟː  ̎ ὒȟː  ̎

0.2322 6.083*10-3 0.2343 8.152*10-3 0.2261 

˗  ˍ ὒ̞ȟː  ̎ Ὑ̞ȟ̨  ̍ ˗  

0.9652 4.41 0.014 2.0264 1.448 
 

ʇʦʣʫʯʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʠʥʜʫʢʪʠʚʥʦʩʪʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʫʜʫʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʘʩʯʝʪʦʚ ʜʠʥʘʤʠʢʠ ʧʦ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ ɸɼ. 
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4.2 ʈʘʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʕɼ 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʩʨʘʚʥʠʪʴ, ʥʘʩʢʦʣʴʢʦ ʩʦʚʧʘʣʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʪʦʯʢʠ ʨʘʩʯʝʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʜʚʠʛʘʪʝʣʷ, ʥʘʡʜʝʥʥʳʤʠ ʧʦ ʩʧʨʘʚʦʯʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ ʜʘʥʥʳʤ ʚʳʙʨʘʥʥʦʛʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ [11, 22]. ɺʩʝ ʜʘʣʴʥʝʡʰʠʝ ʨʘʩʯʝʪʳ ʠ ʧʦʩʪʨʦʝʥʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʨʝʜʩʪʚʘʤʠ ʩʠʩʪʝʤʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʘʪʝʤʘʪʠʢʠ 

Mathcad. ɿʘʜʘʜʠʤʩʷ ʚʝʣʠʯʠʥʦʡ ʩʢʦʣʴʞʝʥʠʷ ί πȣρ  ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʚʠʛʘʪʝʣʴʥʦʤʫ ʨʝʞʠʤʫ. ʈʘʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʄʍ) ɸɼ ʜʣʷ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ Ὢ̎ υπ ː  ̗

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʶ: 

           ὓί
̕

̋̎

.                    (4.1) 

ʇʨʠ ʵʪʦʤ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʢʦʣʴʞʝʥʠʷ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʘʥʥʳʤ ʚʳʨʘʞʝʥʠʝʤ: 

         ‫ί ‫ ρ ί.                     (4.2) 

ʆʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʳ ʥʦʤʠʥʘʣʴʥʦʛʦ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʧʨʠ ʢʨʠʪʠʯʝʩʢʦʤ ʩʢʦʣʴʞʝʥʠʠ: 

ὓ̎
̕

̎
̎

̋̎

ḙρτςȢρςς ̊Ͻ̍ ;  

ὓ̋
̕

̋
̋

̋̎

ḙςχχȢσρυ ̊Ͻ̍ ; 

 ̋‫ ‫ ρ ί̋ ḙςτςȢυωσ ̑́Ⱦ̅̒. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʄʍ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4.4. 
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ʈʠʩʫʥʦʢ 4.1 ï ɽʩʪʝʩʪʚʝʥʥʘʷ ʤʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʕɼ 

ʈʘʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʕʄʍ) ɸɼ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʷʤ: 

    Ὅί
ρ̕

̋̎

,                     (4.3) 

    Ὅί Ὅ Ὅ ί ςὍὍίÓÉÎ• ί,                  (4.4) 

ʛʜʝ ï ʩʠʥʫʩ ʫʛʣʘ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʬʘʟʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʠ ʩʦʧʨʷʞʝʥʥʳʤ ʚʝʢʪʦʨʦʤ ʪʦʢʘ ʨʦʪʦʨʘ. 

ʆʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʳ ʥʦʤʠʥʘʣʴʥʳʭ ʠ ʧʫʩʢʦʚʳʭ ʪʦʢʦʚ: 

Ὅ̎
ρ̕

̎
̋̎

ḙςχȢψωυ ̱; 

Ὅ̐
ρ̕

̋̎

ḙρρυȢςτσ ̱; 

Ὅ̎ Ὅ Ὅ̎ ςὍὍ Ó̎ÉÎ• ḙ̎σπȢχρψ ̱; 
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Ὅ̐ Ὅ Ὅ̎ ςὍὍ Ó̎ÉÎ• ḙ̎ρςρȢχτς ̱; 

ɽʩʪʝʩʪʚʝʥʥʳʝ ʕʄʍ ʠʟʦʙʨʘʞʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.2 ʠ 4.3. 

 

ʈʠʩʫʥʦʢ 4.2 ï ɽʩʪʝʩʪʚʝʥʥʘʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʢʘ ʨʦʪʦʨʘ 

ʇʕɼ 

 

ʈʠʩʫʥʦʢ 4.3 ï ɽʩʪʝʩʪʚʝʥʥʘʷ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 

ʇʕɼ 
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ʇʦʣʫʯʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʘʷ ʢʨʠʚʘʷ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʦʨʠʝʡ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʡ ʢʨʠʚʦʡ ʚʠʜʥʦ, ʯʪʦ ʧʫʩʢʦʚʦʡ ʪʦʢ ʠ 

ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʧʦʛʨʫʞʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʤʦʛʫʪ 

ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʥʦʤʠʥʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʪʘʢ, ʜʘʣʝʝ ʤʳ ʧʨʦʚʝʜʝʤ 

ʧʫʩʢʦʚʦʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʩʥʠʞʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʠ ʥʘʨʠʩʫʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʝ ʢʨʠʚʳʝ. 

 

4.3 ʈʘʩʯʝʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʛʨʫʞʥʦʛʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ 

ʄ  rʤʦʞʝʤ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʝʝ ʩʦʦʪʥʦʰʝʥʠʝ ʠʟ ʫʨʘʚʥʝʥʠʡ 4.1, 4.3 ʠ 4.4: 

Ὅ θ  Ὗρ  ̕

Ὅ θ Ὗρ  ̕

 ̇ θ  Ὗ  ̕

ɺʠʜʥʦ, ʯʪʦ ʪʦʢ ʩʪʘʪʦʨʘ ʠ ʪʦʢ ʨʦʪʦʨʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʥʘʧʨʷʞʝʥʠʶ ʥʘ 

ʢʣʝʤʤʘʭ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʢʚʘʜʨʘʪʫ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʢʣʝʤʤʘʭ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʠʨʠʩʪʦʨʥʳʝ ʧʫʩʢʦʚʳʝ ʫʩʪʨʦʡʩʪʚʘ (ʊʇʋ) ʷʚʣʷʶʪʩʷ 

ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠʟʙʳʪʦʯʥʦʛʦ ʪʦʢʘ ʠ ʫʜʘʨʥʦʛʦ ʤʦʤʝʥʪʘ ʧʨʠ 

ʧʨʷʤʦʤ ʧʫʩʢʝ. ʊʠʨʠʩʪʦʨʥʳʡ ʧʫʩʢʘʪʝʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʧʝʮʠʘʣʴʥʳʡ 

ʨʝʛʫʣʷʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ ʩ ʬʘʟʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʇʨʠ 

ʧʦʩʪʦʷʥʥʦʡ ʯʘʩʪʦʪʝ ʦʥ ʤʦʞʝʪ ʨʝʛʫʣʠʨʦʚʘʪʴ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ. 

ɽʛʦ ʦʩʥʦʚʥʘʷ ʩʭʝʤʘ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʧʘʨ ʪʠʨʠʩʪʦʨʦʚ VS1-VS6, ʘ ʫʛʦʣ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʪʠʨʠʩʪʦʨʘ ʠʟʤʝʥʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʭʦʜʥʦʛʦ 

ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʬʘʟʦʡ ʠʤʧʫʣʴʩʘ (ʉʀʌʋ) ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʝʤ ʩʪʘʪʦʨʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣ.̫ ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʙʝʩʩʪʫʧʝʥʯʘʪʘʷ ʨʝʛʫʣʠʨʦʚʢʘ, ʠʤʝʝʪ ʧʣʘʚʥʦʩʪʴ. 
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ʈʠʩʫʥʦʢ 4.4 ï ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʩʭʝʤʘ ɸɼ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʩ ʪʠʨʠʩʪʦʨʥʳʤ 

ʧʫʩʢʦʚʳʤ ʫʩʪʨʦʡʩʪʚʦʤ 

ʀ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʥʘʩʪʨʦʡʢʦʡ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʬʦʨʤʫʣʘ ʨʘʩʯʝʪʘ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ: 

                                       ὓί
̕

̋̎

,                            (4.5) 

 Ὅί
ρ Ê̕

̋̎

,                                      (4.6) 

    Ὅί Ὅ Ὅ ί ςὍὍίÓÉÎ• ί.       (4.7)   

 

ʌʘʟʥʳʝ ʥʘʧʨʷʞʝʥʠʷ ʨʘʟʥʳʭ ʢʣʘʩʩʦʚ: 

Ὗ ˡ Ὗ ˡ ρ υχχȢσυϽρ υχχȢσυ ˏ, 

Ὗ ˡ Ὗ ˡ πȢω υχχȢσυϽπȢω υρωȢφρυ ˏ, 

Ὗ ˡ Ὗ ˡ πȢχ υχχȢσυϽπȢχ τπτȢρτυ ˏ, 

Ὗ ˡ Ὗ ˡ πȢυ υχχȢσυϽπȢυ ςψψȢφχυ ˏ, 

Ὗ ˡ Ὗ ˡ πȢσ υχχȢσυϽπȢσ ρχσȢςπυ ˏ. 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʄʍ ʠ ʕʄʍ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 4.5ï4.7. 
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ʈʠʩʫʥʦʢ 4.5 ï ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʦʤʢʥʫʪʦʡ 

ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ 

 

ʈʠʩʫʥʦʢ 4.6 ï ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʢʘ ʨʦʪʦʨʘ 

ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ 
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ʈʠʩʫʥʦʢ 4.7 ï ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʦʢʘ 

ʩʪʘʪʦʨʘ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ 

ʀʟ ʧʦʣʫʯʝʥʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʜʥʦ, ʯʪʦ ʧʦʩʣʝ 

ʩʥʠʞʝʥʠʷ ʧʫʩʢʦʚʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʪʠʨʠʩʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʘʜʝʥʠʝ 

ʪʦʢʘ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʥʘʧʨʷʞʝʥʠʷʭ. ʅʦ ʤʳ ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʨʦʙʣʝʤʦʡ, 

ʩʚʷʟʘʥʥʦʡ ʩ ʵʪʠʤ: ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʦʤ ʫʨʦʚʥʝ ʥʘʧʨʷʞʝʥʠʷ (Ὗ ˡ ) 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ, ʯʝʤ ʧʦʪʝʨʠ ʥʘ ʪʨʝʥʠʝ ʩʠʩʪʝʤʳ, 

ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʤʳ ʥʝ ʤʦʞʝʤ ʟʘʧʫʩʪʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ. ʀʪʘʢ, 

ʜʘʣʝʝ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʜ 

ʥʘʛʨʫʟʢʦʡ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ. 

 

4.4 ʈʘʩʯʝʪ ʩʪʘʪʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʋʕʎʅ ʠ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ 

ʜʚʠʛʘʪʝʣʷ 

ʇʦʩʢʦʣʴʢʫ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɸɼ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ, ʪʦ ʧʦʣʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʘʣʫ ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴ 

ʩʦʙʩʪʚʝʥʥʳʡ ʤʦʤʝʥʪ ʪʨʝʥʠʷ ʜʚʠʛʘʪʝʣʷ. ʄʦʤʝʥʪ ʦʪ ʩʠʣ ʪʨʝʥʠʷ ʥʘ ʚʘʣʫ ɸɼ 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʧʦʩʪʦʷʥʥʳʤ ʠ ʨʘʚʥʳʤ [21]: 
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    Ўὓ̒Ȣ̅̃ ὓ̞ Ȣ̍̎ ὓ̅ Ȣ̃̎ ρτςȢπωυρστȢυωςχȢυπσ ̊Ͻ̍ .               

(4.8) 

ʇʦʩʢʦʣʴʢʫ ʋʕʎʅ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩ 

ʥʘʩʦʩʥʳʤ ʪʠʧʦʤ ʥʘʛʨʫʟʢʠ ʩ ʥʝʣʠʥʝʡʥʦ-ʚʦʟʨʘʩʪʘʶʱʝʡ ʤʝʭʘʥʠʯʝʩʢʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ, ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʦʣʥʦʛʦ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʥʘ ʚʘʣʫ ɸɼ, 

ʠʤʝʥʫʝʤʦʝ ʬʦʨʤʫʣʦʡ ɹʣʘʥʢʘ, ʠʤʝʝʪ ʚʠʜ [23]: 

ὓ̒ ‫ ɝὓ̒ Ȣ̅̃ ὓ̞ Ȣ̍̎ ɝὓ̒Ȣ̅̃
̎

.    (4.9) 

ὓ̒ ‫ χȢυπσρτςȢπωυχȢυπσẗ
Ȣ

. 

ʆʧʨʝʜʝʣʠʤ ʧʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʇʕɼ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ [24]: 

ὐ̅̃ ρȟφὈ̎ ὰϽρπ ,        (4.10) 

ʛʜʝ Ὀ̎ ρπσ ̍  ̍ï ʥʘʨʫʞʥʳʡ ʜʠʘʤʝʪʨ ʇʕɼ; 

 ὰ ï ʜʣʠʥʘ ʩʝʨʜʝʯʥʠʢʘ ʇʕɼ. ʇʦʩʢʦʣʴʢʫ ʜʣʠʥʘ ʩʝʨʜʝʯʥʠʢʘ ʩʪʘʪʦʨʘ ʇʕɼ ὰ 

ʠʤʝʝʪ ʜʣʠʥʫ ʜʦ 6500 ʤʤ [9], ʧʨʠʥʠʤʘʝʤ ὰ ὰ φυππ ̍ .̍ 

ὐ̅̃ ρȟφϽρπσϽφυππϽρπ ḙρȟρχ ̋ Ͻ̄̍     (4.11) 

ʇʨʠʥʠʤʘʝʤ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ ʨʘʚʥʳʤ: 

ὐ̞̋̃ρȟςὐ̅̃ ρȟςϽρȟρχḙρȟτ ̋ Ͻ̄̍ .     (4.12) 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʛʨʫʞʥʳʭ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʥʘʧʨʷʞʝʥʠʷ ʩ ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʦʡ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ. 

ɺʠʜʥʦ, ʯʪʦ ʚ ʟʘʜʘʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʥʘʧʨʷʞʝʥʠʡ ʧʦʛʨʫʞʥʦʡ ʘʩʠʥʭʨʦʥʥʳʡ 

ʜʚʠʛʘʪʝʣʴ ʤʦʞʝʪ ʥʦʨʤʘʣʴʥʦ ʟʘʧʫʩʪʠʪʴʩʷ. ʅʦ ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʫʨʦʚʥʝ 

ʥʘʧʨʷʞʝʥʠʷ Ὗ ˡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ ʦʯʝʥʴ ʙʣʠʟʦʢ ʢ 

ʤʦʤʝʥʪʫ ʥʘʛʨʫʟʢʠ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʥʦʨʤʘʣʴʥʦʛʦ ʧʫʩʢʘ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʄʳ ʜʦʣʞʥʳ ʧʦʩʪʘʨʘʪʴʩʷ ʠʟʙʝʞʘʪʴ ʵʪʦʛʦ, ʥʘʩʢʦʣʴʢʦ ʵʪʦ 

ʚʦʟʤʦʞʥʦ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʩʠʩʪʝʤʝ ʊʈʅ-ɸɼ ʩʫʱʝʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʳʡ ʫʛʦʣ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʜʣʷ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ.  
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ʈʠʩʫʥʦʢ 4.8 ï ʄʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʥʦʛʦ ʤʦʤʝʥʪʘ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-

ɸɼ 
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5 ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʋʕʎʅ 

 ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʪʠʨʠʩʪʦʨʥʦʤ ʧʨʠʥʮʠʧʝ, ʤʳ ʤʦʞʝʤ ʧʦʩʪʨʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʤʦʜʫʣʴ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʪʠʨʠʩʪʦʨʘ ʚ ʧʨʦʛʨʘʤʤʥʦʡ ʩʨʝʜʝ SIMULINK. 

 

ʈʠʩʫʥʦʢ 5.1 ï ʉʭʝʤʘ ʪʠʨʠʩʪʦʨʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ 

 

ʈʠʩʫʥʦʢ 5.2 ï ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʘ ʠʤʧʫʣʴʩʥʦ-ʬʘʟʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

(ʉʀʌʋ) 
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ʇʦʩʪʨʦʝʥʥʳʡ ʤʦʜʫʣʴ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʛʨʫʧʧ ʪʠʨʠʩʪʦʨʦʚ ʠ 

ʤʦʜʫʣʝʡ ʫʧʨʘʚʣʝʥʠʷ, ʘ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʬʘʟʦʚʦʛʦ 

ʠʤʧʫʣʴʩʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ (ʉʀʌʋ), ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʫʧʨʘʚʣʷʪʴ ʚʨʝʤʝʥʝʤ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʪʠʨʠʩʪʦʨʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʭʦʜʥʳʤ ʫʧʨʘʚʣʷʶʱʠʤ 

ʥʘʧʨʷʞʝʥʠʝʤ Uy, ʯʪʦʙʳ ʜʦʩʪʠʯʴ ʬʫʥʢʮʠʠ ʤʦʜʫʣʷʮʠʠ ʥʘʧʨʷʞʝʥʠʷ. 

 

ʈʠʩʫʥʦʢ 5.3 ï ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚʳʯʠʩʣʝʥʠʷ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʦʪʦʨʘ 

ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʋʕʎʅ ʟʘ 

ʩʯʝʪ ʥʘʛʨʫʟʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʦʩʘ: 

ὓ̒ ‫ ɝὓ̒ Ȣ̅̃ ὓ̞ Ȣ̍̎ ɝὓ̒ Ȣ̅̃
̎

. 

 

ʈʠʩʫʥʦʢ 5.4 ï ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʚʳʯʠʩʣʝʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘʩʦʩʘ 
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5.1 ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʷʤʦʛʦ ʧʫʩʢʘ ʇʕɼ ʦʪ ʩʝʪʠ 

ʇʨʷʤʦʡ ʧʫʩʢ ʧʦʛʨʫʞʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʤʦʞʝʪ ʧʦʤʦʯʴ ʥʘʤ 

ʧʨʦʚʝʨʠʪʴ ʧʨʘʚʠʣʴʥʦʩʪʴ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ 

ʧʘʩʧʦʨʪʥʦʛʦ ʨʘʩʯʝʪʘ. ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʪʨʦʠʪʩʷ ʧʦ ʩʪʨʫʢʪʫʨʥʦʡ ʙʣʦʢ-

ʩʭʝʤʝ ʤʦʜʝʣʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ ʬʠʢʩʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ. 

 

ʈʠʩʫʥʦʢ 5.5 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʚ 

ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ 

ʉʦʛʣʘʩʥʦ ʵʪʦʡ ʙʣʦʢ-ʩʭʝʤʝ ʧʦʣʫʯʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ: 

 

ʈʠʩʫʥʦʢ 5.6 ï ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ɸɼ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʧʨʠ 

ʧʨʷʤʦʤ ʟʘʧʫʩʢʝ 
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ʈʠʩʫʥʦʢ 5.7 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ ʧʨʷʤʦʛʦ ʧʫʩʢʘ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

 

ʈʠʩʫʥʦʢ 5.8 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ  ʧʨʠ 

ʧʨʷʤʦʤ ʧʫʩʢʝ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 
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ʈʠʩʫʥʦʢ 5.9 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʬʘʟʳ ɸ ʩʪʘʪʦʨʘ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 

 

ʈʠʩʫʥʦʢ 5.10 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʦʪʦʨʘ  ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ 
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ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʧʨʷʤʦʛʦ ʧʫʩʢʘ ʧʦʛʨʫʞʥʦʛʦ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʘʩʠʥʭʨʦʥʥʳʡ ʜʚʠʛʘʪʝʣʴ 

ʧʦʣʥʦʩʪʴʶ ʟʘʧʫʩʢʘʝʪʩʷ ʠ ʧʝʨʝʭʦʜʠʪ ʚ ʩʦʩʪʦʷʥʠʝ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʯʝʨʝʟ 2,5 

ʩʝʢʫʥʜʳ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʠʪʘʥʠʷ 4 ʨʘʟʘ, ʯʪʦ ʚʳʟʦʚʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʜʘʨ ʧʦ ʤʝʭʘʥʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʉ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʧʫʩʢʦʚʦʡ ʪʦʢ ʚ 4-5 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʧʨʠ ʧʫʩʢʝ. ʕʪʠ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʬʘʢʪʦʨʳ ʩʥʠʞʘʶʪ ʩʨʦʢ ʩʣʫʞʙʳ ʠ ʥʘʜʝʞʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʘʛʨʝʛʘʪʘ. 

ʅʦʤʠʥʘʣʴʥʘʷ ʥʘʛʨʫʟʢʘ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʧʦʛʨʫʞʥʦʤʫ ʘʩʠʥʭʨʦʥʥʦʤʫ 

ʜʚʠʛʘʪʝʣʶ ʥʘ 4-ʡ ʩʝʢʫʥʜʝ, ʘ ʥʦʤʠʥʘʣʴʥʦʝ ʜʦʧʫʩʪʠʤʦʝ ʩʦʩʪʦʷʥʠʝ ʜʦʩʪʠʛʘʝʪʩʷ ʥʘ 

4,6-ʡ ʩʝʢʫʥʜʝ, ʠ ʧʨʦʮʝʩʩ ʧʨʦʭʦʜʠʪ ʛʣʘʜʢʦ. 

 

 

ʈʠʩʫʥʦʢ 5.11 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ ʧʨʷʤʦʛʦ ʧʫʩʢʘ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩ ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʦʡ 



70 

 

ʈʠʩʫʥʦʢ 5.12 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ  

ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩ ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʦʡ 

 

ʈʠʩʫʥʦʢ 5.13 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʬʘʟʳ ɸ ʩʪʘʪʦʨʘ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩ ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʦʡ 
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ʈʠʩʫʥʦʢ 5.14 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʦʪʦʨʘ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ ʧʨʠ ʥʦʤʠʥʘʣʴʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʩ 

ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʦʡ 

ʂʦʛʜʘ ʜʚʠʛʘʪʝʣʴ ʟʘʧʫʩʢʘʝʪʩʷ ʥʘʧʨʷʤʫʶ ʩ ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʦʡ, ʦʥ 

ʜʦʩʪʠʛʘʝʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʯʝʨʝʟ 3,2 ʩʝʢʫʥʜʳ. ʇʨʠ ʵʪʦʤ ʧʫʩʢʦʚʦʡ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʚ 3-4 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ, ʘ 

ʬʘʟʥʳʡ ʪʦʢ ʚ 5 ʨʘʟ ʧʨʝʚʳʰʘʝʪ ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ. 

ʕʪʦ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʧʦʥʠʞʘʶʱʠʡ ʧʣʘʚʥʳʡ 

ʧʫʩʢ ʩʠʩʪʝʤʳ ʜʣʷ ʩʥʠʞʝʥʠʷ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʘ ʠ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ. 

 

5.2 ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ 

ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʨʘʟʦʤʢʥʫʪʳʤ 

ʢʦʥʪʫʨʦʤ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 5.13. 
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ʈʠʩʫʥʦʢ 5.15 ï ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ ʩ ʨʘʟʦʤʢʥʫʪʳʤ 

ʢʦʥʪʫʨʦʤ 

ɺ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʤʳ ʠʩʧʦʣʴʟʫʝʤ ʣʠʥʝʡʥʳʡ ʛʝʥʝʨʘʪʦʨ ʜʣʷ 

ʛʝʥʝʨʘʮʠʠ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ Uy, ʢʦʪʦʨʳʡ ʚʚʦʜʠʪʩʷ ʚ ʤʦʜʫʣʴ ʫʧʨʘʚʣʝʥʠʷ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʛʣʦʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʘ.  

ɺ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ (ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʘʚʥʘ 0) ʚʩʝ ʝʱʝ ʩʫʱʝʩʪʚʫʝʪ 

ʤʦʤʝʥʪ ʪʨʝʥʠʷ. ɺ ʵʪʦ ʚʨʝʤʷ, ʝʩʣʠ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʢʣʝʤʤʘʭ ʧʦʛʨʫʞʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ ʩʣʠʰʢʦʤ ʤʘʣʦ, ʫʩʪʨʦʡʩʪʚʦ ʥʝ ʩʤʦʞʝʪ ʥʦʨʤʘʣʴʥʦ ʟʘʧʫʩʪʠʪʴʩʷ. ʇʦ 

ʵʪʦʡ ʧʨʠʯʠʥʝ. ʅʘʤ ʥʫʞʥʦ ʫʚʝʣʠʯʠʪʴ ʥʘʯʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʨʠ ʟʘʧʫʩʢʝ, ʪ.ʝ. 

ʫʤʝʥʴʰʠʪʴ ʫʛʦʣ ʧʨʦʚʦʜʠʤʦʩʪʠ. 
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ʈʠʩʫʥʦʢ 5.16 ï ʉʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʫʛʣʦʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʘ 

 

ʈʠʩʫʥʦʢ 5.17 ï ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʋʕʎʅ 

ʚ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 
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ʈʠʩʫʥʦʢ 5.18 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ  ʚ 

ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 

 

ʈʠʩʫʥʦʢ 5.19 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʬʘʟʳ ɸ ʩʪʘʪʦʨʘ ʚ ʨʘʟʦʤʢʥʫʪʦʡ 

ʩʠʩʪʝʤʝ 
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ʈʠʩʫʥʦʢ 5.20 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʦʪʦʨʘ ʚ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 

ɺʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʫʩʢʝ ʋʕʎʅ ʩ ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʦʡ ʧʨʠ ʨʘʟʦʤʢʥʫʪʦʡ 

ʩʠʩʪʝʤʝ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʫʜʘʨʥʳʡ ʤʦʤʝʥʪ ʠ ʠʟʙʳʪʦʯʥʳʡ ʧʫʩʢʦʚʦʡ ʪʦʢ 

ʵʬʬʝʢʪʠʚʥʦ ʧʦʜʘʚʣʷʶʪʩʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʠ ʧʫʩʢʦʚʦʡ ʪʦʢ 

ʧʣʘʚʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ ʠʟʤʝʥʝʥʠʝʤ ʫʛʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʜʦʩʪʠʛʘʶʪ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʟʘ 5,5 ʩʝʢʫʥʜʳ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʥʠʞʘʝʪʩʷ ʥʘ 

37,7 %, ʘ ʬʘʟʥʳʡ ʪʦʢ ʩʪʘʪʦʨʘ ð ʥʘ 26,8 %. 

ʕʪʦ ʦʙʥʘʞʘʝʪ ʥʝʜʦʩʪʘʪʦʢ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ð ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʚʨʝʤʝʥʠ ʟʘʧʫʩʢʘ. ɺʨʝʤʷ ʟʘʧʫʩʢʘ ʫʚʝʣʠʯʝʥʦ ʥʘ 2 ʩʝʢʫʥʜʳ. ʂʨʦʤʝ 

ʪʦʛʦ, ʤʳ ʤʦʞʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʧʫʩʢʘ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ 

ʧʣʘʚʥʳʡ ʧʫʩʢʦʚʦʡ ʧʨʦʮʝʩʩ ð ʤʝʥʴʰʠʡ ʫʜʘʨʥʳʡ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʠ ʧʫʩʢʦʚʦʡ 

ʪʦʢ. ʟʘʪʝʤ ʜʘʚʘʡʪʝ ʫʚʝʣʠʯʠʤ ʚʨʝʤʷ ʩ 6 ʩʝʢʫʥʜ ʜʦ 9 ʩʝʢʫʥʜ. 
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ʈʠʩʫʥʦʢ 5.21 ï ʉʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʫʛʣʦʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʘ 

 

ʈʠʩʫʥʦʢ 5.22 ï ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʋʕʎʅ 

ʚ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 
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ʈʠʩʫʥʦʢ 5.23 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ  ʚ 

ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 

 

ʈʠʩʫʥʦʢ 5.24 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʬʘʟʳ ɸ ʩʪʘʪʦʨʘ ʚ ʨʘʟʦʤʢʥʫʪʦʡ 

ʩʠʩʪʝʤʝ 
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ʈʠʩʫʥʦʢ 5.25 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʦʪʦʨʘ ʚ ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 

ʋʚʝʣʠʯʠʚʘʷ ʚʨʝʤʷ ʟʘʧʫʩʢʘ, ʤʳ ʦʙʥʘʨʫʞʠʚʘʝʤ, ʯʪʦ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʠ 

ʧʫʩʢʦʚʦʡ ʪʦʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʤʝʥʴʰʘʶʪʩʷ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʠʩʪʝʤʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʙʝʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠʤʝʝʪ ʝʱʝ 

ʦʜʠʥ ʥʝʜʦʩʪʘʪʦʢ: ʚʭʦʜʥʦʡ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʥʝ ʤʦʞʝʪ ʪʦʯʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʫʩʢʘ, ʭʦʪʷ ʤʳ ʤʦʞʝʤ ʫʚʝʣʠʯʠʪʴ ʚʨʝʤʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ, 

ʫʤʝʥʴʰʠʚ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ. 

ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝʪ ʥʘʧʨʘʚʣʝʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʉʠʩʪʝʤʳ ʙʝʟ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʦʙʳʯʥʦ ʤʝʥʝʝ ʥʘʜʝʞʥʳ, 

ʯʝʤ ʩʠʩʪʝʤʳ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ. 

 

5.3 ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ ʩ ʢʦʥʪʨʦʣʝʤ ʩʢʦʨʦʩʪʠ  

ɼʣʷ ʵʪʦʛʦ ʤʦʞʥʦ ʚʚʝʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʫʶ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʩʢʦʨʦʩʪʠ 

ʫʩʪʨʦʡʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʚ ʢʘʯʝʩʪʚʝ ʫʧʨʘʚʣʷʶʱʝʛʦ 

ʩʠʛʥʘʣʘ.  



79 

 

ʈʠʩʫʥʦʢ 5.26 ï ʀʤʠʪʘʮʠʦʥʥʘʷ ʤʦʜʝʣʴ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ ʩ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ 

ʉʢʦʨʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʯʝʨʝʟ ʤʦʜʫʣʴ çʩʧʨʘʚʦʯʥʘʷ 

ʪʘʙʣʠʮʘè. ʅʘʢʣʦʥ, ʠʩʧʦʣʴʟʫʝʤʳʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʟʘʧʫʩʢʘ ʠ ʩʢʦʨʦʩʪʠ 

ʟʘʧʫʩʢʘ. ʉʠʛʥʘʣ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʢʦʨʦʩʪʠ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʟʘʜʘʥʥʳʤ ʩʠʛʥʘʣʦʤ, 

ʠ ʧʦʛʨʝʰʥʦʩʪʴ ʧʘʨʘʤʝʪʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʢʘʢ ʫʛʦʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʘ 

ʯʝʨʝʟ ʇʀɼ-ʤʦʜʫʣʴ, ʯʪʦʙʳ ʩʢʦʨʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʘ ʟʘʜʘʥʥʦʡ ʢʨʠʚʦʡ. 

 

ʈʠʩʫʥʦʢ 5.27 ï ʅʘʩʪʨʦʡʢʘ ʤʦʜʫʣʷ ç Lookup Table è 
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ʈʠʩʫʥʦʢ 5.28 ï ɿʘʚʠʩʠʤʦʩʪʴ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ 

 

ʈʠʩʫʥʦʢ 5.29 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʋʕʎʅ 

ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ 
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ʈʠʩʫʥʦʢ 5.30 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ ʚ 

ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ 

 

ʈʠʩʫʥʦʢ 5.31 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʬʘʟʳ ɸ ʩʪʘʪʦʨʘ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ 
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ʈʠʩʫʥʦʢ 5.32 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʦʪʦʨʘ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ 

ʄʳ ʤʦʞʝʤ ʚʠʜʝʪʴ, ʯʪʦ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩʢʦʨʦʩʪʠ ʬʘʢʪʠʯʝʩʢʘʷ 

ʩʢʦʨʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ. ʍʦʪʷ ʚ ʥʘʯʘʣʝ ʟʘʧʫʩʢʘ 

ʚʩʝ ʝʱʝ ʩʫʱʝʩʪʚʫʝʪ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ ʫʩʪʨʘʥʷʝʪʩʷ ʯʝʨʝʟ 

ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ, ʠ, ʥʘʢʦʥʝʮ, ʜʦʩʪʠʛʘʝʪ ʥʦʤʠʥʘʣʴʥʦʛʦ ʨʘʙʦʯʝʛʦ ʩʦʩʪʦʷʥʠʷ. ʀ 

ʤʳ ʤʦʞʝʤ ʙʦʣʝʝ ʩʚʦʙʦʜʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʷ ʟʘʧʫʩʢʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʠʩʪʝʤʘ ʋʕʎʅ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʩʢʦʨʦʩʪʠ ʩ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʴʶ, ʠʤʝʝʪ ʣʫʯʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ. ʅʘ ʨʘʥʥʝʡ 

ʩʪʘʜʠʠ ʧʫʩʢʘ ʦʥ ʤʦʞʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʧʫʩʢʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ ʥʘʛʨʫʟʢʠ ʥʘʩʦʩʘ, ʘ 

ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʚʩʝʛʜʘ ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʜʠʘʧʘʟʦʥʘ ʩʪʘʙʠʣʴʥʦʡ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ. ʊʠʨʠʩʪʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʤʦʛʫʪ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʩʪʳʝ ʬʫʥʢʮʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ, 

ʪʘʢʠʝ ʢʘʢ ʧʦʵʪʘʧʥʳʡ ʧʫʩʢ: ʩʥʘʯʘʣʘ ʟʘʧʫʩʪʠʪʴ ʫʩʪʨʦʡʩʪʚʦ ʜʦ ʩʦʩʪʦʷʥʠʷ 1, ʘ 

ʟʘʪʝʤ ʧʨʦʜʦʣʞʠʪʴ ʨʘʟʛʦʥ ʜʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʣʝ ʥʝʙʦʣʴʰʦʡ 

ʟʘʜʝʨʞʢʠ. 
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ʅʘ ʨʠʩʫʥʢʘʭ 5.33-5.37 ʧʦʢʘʟʘʥʘ ʬʫʥʢʮʠʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʚ 

ʪʠʨʠʩʪʦʨʥʦʤ ʫʩʪʨʦʡʩʪʚʝ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. 

 

ʈʠʩʫʥʦʢ 5.33 ï ɿʘʚʠʩʠʤʦʩʪʴ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ (ʧʣʘʚʥʳʡ ʧʫʩʢ ʧʦ ʬʘʟʘʤ) 

 

ʈʠʩʫʥʦʢ 5.34 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʋʕʎʅ 

ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ (ʧʣʘʚʥʳʡ ʧʫʩʢ ʧʦ ʬʘʟʘʤ) 
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ʈʠʩʫʥʦʢ 5.35 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ ʚ 

ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ (ʧʣʘʚʥʳʡ ʧʫʩʢ ʧʦ ʬʘʟʘʤ) 

 

ʈʠʩʫʥʦʢ 5.36 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʬʘʟʳ ɸ ʩʪʘʪʦʨʘ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ (ʧʣʘʚʥʳʡ ʧʫʩʢ ʧʦ ʬʘʟʘʤ) 
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ʈʠʩʫʥʦʢ 5.37 ïʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʨʦʪʦʨʘ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ (ʧʣʘʚʥʳʡ ʧʫʩʢ ʧʦ 

ʬʘʟʘʤ) 

ɺʦ-ʧʝʨʚʳʭ, ʩʠʩʪʝʤʘ ʟʘʧʫʩʢʘʝʪʩʷ ʜʦ ʧʦʣʦʚʠʥʳ ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʟʘ 

6 ʩʝʢʫʥʜʳ ʠ ʧʨʦʜʦʣʞʘʝʪ ʫʩʢʦʨʷʪʴʩʷ ʯʝʨʝʟ ʦʜʥʫ ʩʝʢʫʥʜʫ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 

ʥʦʤʠʥʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʟʘ 14 ʩʝʢʫʥʜ. 

ɺ ʵʪʦʤ ʧʨʦʮʝʩʩʝ ʚʩʝ ʝʱʝ ʝʩʪʴ ʥʝʢʦʪʦʨʳʡ ʧʝʨʝʨʝʛʫʣʠʨʦʚʘʥʠʝ, ʥʦ 

ʜʦʢʘʟʘʥʦ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʠʨʠʩʪʦʨʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʤʦʞʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʬʫʥʢʮʠʶ ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚʦ 

ʚʨʝʤʷ ʧʨʦʮʝʩʩʘ ʟʘʧʫʩʢʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʦʛʣʘʩʥʦ ʢʨʠʚʦʡ ʤʝʭʘʥʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩ 

ʥʘʛʨʫʟʢʦʡ ʥʘʩʦʩʘ, ʧʦʣʫʯʝʥʥʦʡ ʚ ʛʣʘʚʝ 4.4, ʥʘʤ ʚʩʝ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʙʦʣʝʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʥʘʧʨʷʞʝʥʠʷ (0,5Uʥ), ʘʩʠʥʭʨʦʥʥʳʡ 

ʜʚʠʛʘʪʝʣʴ ʥʝ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩʪʘʙʠʣʴʥʦ, ʘ ʟʥʘʯʠʪ, ʪʠʨʠʩʪʦʨʥʳʡ ʧʣʘʚʥʳʡ ʧʫʩʢ 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʢʦʨʦʩʪʠ ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʷʪʦʨʘ ʫʟʦʢ, ʠ ʪʦʣʴʢʦ ʥʝʙʦʣʴʰʦʡ 

ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʫʩʣʦʚʠʷʭ. ʂʨʦʤʝ ʪʦʛʦ, ʯʪʦʙʳ ʣʫʯʰʝ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʥʘʯʘʣʴʥʳʤ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʥʘʩʦʩʥʦʡ ʥʘʛʨʫʟʢʠ, ʮʝʣʝʚʘʷ ʩʢʦʨʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ 

ʥʝʣʠʥʝʡʥʦʡ. 

 

ʈʠʩʫʥʦʢ 5.38 ï ɿʘʚʠʩʠʤʦʩʪʴ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʦʪ ʚʨʝʤʝʥʠ (ʥʝʣʠʥʝʡʥʳʡ) 

 

ʈʠʩʫʥʦʢ 5.39 ïʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʩʢʦʨʦʩʪʠ ʠ ʤʦʤʝʥʪʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʋʕʎʅ 

ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ (ʥʝʣʠʥʝʡʥʳʡ) 
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ʈʠʩʫʥʦʢ 5.40 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ ʚ 

ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ (ʥʝʣʠʥʝʡʥʳʡ) 

 

ʈʠʩʫʥʦʢ 5.41 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʪʦʢʘ ʬʘʟʳ ɸ ʩʪʘʪʦʨʘ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ (ʥʝʣʠʥʝʡʥʳʡ) 
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ʈʠʩʫʥʦʢ 5.42 ï ʇʝʨʝʭʦʜʥʳʡ ʧʨʦʮʝʩʩ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʦʪʦʨʘ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʧʦ ʩʢʦʨʦʩʪʠ 

(ʥʝʣʠʥʝʡʥʳʡ) 

ɺʠʜʥʦ, ʯʪʦ ʚ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʝ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ ʩ 

ʥʝʣʠʥʝʡʥʦʩʪʴʶ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʦʣʴʰʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʘʣʴʥʳʤ 

ʧʦʪʨʝʙʥʦʩʪʷʤ ʋʕʎʅ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʦʙʦʨʦʪʳ ʩʠʩʪʝʤʳ ʥʘʨʘʩʪʘʶʪ ʧʣʘʚʥʦ, ʘ 

ʧʝʨʝʭʦʜʳ ʙʦʣʝʝ ʝʩʪʝʩʪʚʝʥʥʳ. ʀ ʚʨʝʤʷ ʧʫʩʢʘ ʪʘʢʞʝ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʦ 

ʘʩʠʥʭʨʦʥʥʦ, ʯʪʦʙʳ ʦʛʨʘʥʠʯʠʪʴ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʫʩʢʦʚʦʡ ʪʦʢ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʤʝʥʴʰʠʤ ʜʠʘʧʘʟʦʥʦʤ. 
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6 ʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝ 

ɺ ʤʘʛʠʩʪʝʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʠʩʳʚʘʝʪʩʷ ʫʩʪʨʦʡʩʪʚʦ ʧʦʛʨʫʞʥʦʛʦ 

ʵʣʝʢʪʨʦʥʘʩʦʩʘ ʩ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ ʥʘ ʪʠʨʠʩʪʦʨʥʦʡ ʦʩʥʦʚʝ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʰʠʨʦʢʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʥʝʬʪʷʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʟʘʱʠʪʳ 

ʥʦʨʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ʎʝʣʴʶ ʨʘʟʜʝʣʘ çʌʠʥʘʥʩʦʚʳʡ ʤʝʥʝʜʞʤʝʥʪ, ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 

ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʝè ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʥʳʭ 

ʨʝʰʝʥʠʡ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʦʟʥʘʯʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ:  

- ʧʨʦʚʝʩʪʠ ʧʨʝʜʧʨʦʝʢʪʥʳʡ ʘʥʘʣʠʟ;  

- ʦʩʫʱʝʩʪʚʠʪʴ ʧʣʘʥʠʨʦʚʘʥʠʝ ʵʪʘʧʦʚ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ;  

- ʨʘʩʩʯʠʪʘʪʴ ʙʶʜʞʝʪ ʧʨʦʚʦʜʠʤʦʛʦ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ;  

- ʧʨʦʠʟʚʝʩʪʠ ʦʮʝʥʢʫ ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

6.1 ʇʨʝʜʧʨʦʝʢʪʥʳʡ ʘʥʘʣʠʟ 

6.1.1 ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʚʳʧʦʣʥʷʣʩʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤ ʧʫʩʢʝ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʳʭ ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʥʳʭ ʘʛʨʝʛʘʪʦʚ. 

ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʧʫʩʢ ʵʣʝʢʪʨʦʧʦʛʨʫʞʥʦʛʦ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʧʨʠʚʝʜʝʪ ʢ ʥʝʦʙʨʘʪʠʤʦʤʫ ʧʦʚʨʝʞʜʝʥʠʶ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ, 

ʧʦʤʠʤʦ ʧʨʦʯʝʛʦ, ʧʦʚʳʰʝʥʥʳʡ ʤʝʭʘʥʠʯʝʩʢʠʡ ʠʟʥʦʩ, ʩʥʠʞʝʥʠʝ ʥʘʜʝʞʥʦʩʪʠ, 

ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʘ ʩʣʫʞʙʳ, ʫʚʝʣʠʯʝʥʠʝ ʘʚʘʨʠʡʥʦʩʪʠ ʠ ʪ. ʜ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʝʢʪʘ, ʧʨʦʝʢʪ ʤʦʞʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʩʪʨʘʥʠʪʴ 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʧʨʷʤʳʤ ʟʘʧʫʩʢʦʤ ʋʕʎʅ, ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʧʨʦʜʣʠʪʴ ʩʨʦʢ ʩʣʫʞʙʳ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʕʪʦʪ ʧʨʦʝʢʪ ʠʤʝʝʪ 

ʙʦʣʴʰʦʡ ʢʦʤʤʝʨʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚ ʥʝʬʪʝʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʣʠ 
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ʜʨʫʛʠʭ ʦʪʨʘʩʣʷʭ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʥʘʩʦʩʳ ʜʣʷ ʙʝʩʧʝʨʝʙʦʡʥʦʡ ʜʦʙʳʯʠ, ʢʦʪʦʨʳʝ 

ʤʦʛʫʪ ʙʳʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʊʘʙʣʠʮʘ 6.1 ï ʇʦʪʝʥʮʠʘʣʴʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ 

ʇʦʪʝʥʮʠʘʣʴʥʳʝ 

ʧʦʪʨʝʙʠʪʝʣʠ  

ʆʞʠʜʘʥʠʷ  

ʅʝʬʪʷʥʘʷ ʢʦʤʧʘʥʠʷ ɿʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʝʢʪʘ 

ʧʦʚʳʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʦʙʳʯʠ ʥʝʬʪʠ, ʩʥʠʞʘʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʥʠʞʘʝʪʩʷ 

ʧʦʪʨʝʙʣʝʥʠʝ ʵʥʝʨʛʠʠ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ ʥʘʩʦʩʘ ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʤ 

ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʜʘʞʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ʇʨʦʠʟʚʦʜʠʪʝʣʴ 

ʧʦʛʨʫʞʥʳʭ ʜʚʠʛʘʪʝʣʝʡ 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʝʤ 

ʩʘʤʳʤ ʫʚʝʣʠʯʠʚʘʷ ʧʨʦʜʘʞʠ ʧʨʦʠʟʚʦʜʠʪʝʣʷ. 

ɸ ʪʘʢʞʝ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ: ʧʦ ʨʘʟʨʘʙʦʪʢʝ, 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ; ʧʦ ʫʩʪʘʥʦʚʢʝ ʠ ʧʫʩʢʦ-ʥʘʣʘʜʢʝ; ʧʦ 

ʜʘʣʴʥʝʡʰʝʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʠ ʨʝʤʦʥʪʫ. 

ʊʘʙʣʠʮʘ 6.2 ï ʉʝʛʤʝʥʪʠʨʦʚʘʥʠʝ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

 ʊʨʘʜʠʮʠʦʥʥʘʷ 

ʩʪʘʥʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ 

ʧʣʘʚʥʳʤ 

ʧʫʩʢʦʤ 

ʉʪʘʥʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ 

ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ 

ʊʈʅ-ɸɼ 

ʉʪʘʥʮʠʷ 

ʫʧʨʘʚʣʝʥʠʷ 

ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ 

ʇʏ-ɸɼ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ 

ʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

   

ʋʩʪʘʥʦʚʢʘ ʠ 

ʧʫʩʢʦ-ʥʘʣʘʜʢʘ 

   

ʆʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʨʝʤʦʥʪ 

   

 

ʈʝʟʫʣʴʪʘʪʳ ʩʝʛʤʝʥʪʠʨʦʚʘʥʠʷ: 

- ʆʩʥʦʚʥʦʡ ʨʳʥʦʢ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ, ʤʦʥʪʘʞʫ ʠ ʥʘʣʘʜʢʝ ʫʩʪʨʦʡʩʪʚ 

ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʊʈʅ-ɸɼ. 
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- ʇʨʝʜʧʨʠʷʪʠʝ ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʜʦʣʞʥʦ ʙʳʪʴ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ 

ʩʝʛʤʝʥʪʳ ʨʳʥʢʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʫʩʪʘʥʦʚʢʦʡ ʠ 

ʧʫʩʢʦ-ʥʘʣʘʜʢʦʡ ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ ʊʈʅ-ɸɼ; 

- ʅʘʠʙʦʣʝʝ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʩʝʛʤʝʥʪʘʤʠ ʨʳʥʢʘ ʷʚʣʷʶʪʩʷ ʦʪʨʘʩʣʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝʤ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ, ʫʩʪʘʥʦʚʢʦʡ ʠ ʧʫʩʢʦ-ʥʘʣʘʜʢʦʡ 

ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ ʊʈʅ-ɸɼ. 

6.1.2 ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩ ʧʦʟʠʮʠʠ 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʷ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʨʦʩʩʠʡʩʢʦʤ ʨʳʥʢʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʤʥʦʞʝʩʪʚʦ 

ʩʪʘʥʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʨʦʡʩʪʚʘʤʠ ʧʦʛʨʫʞʥʳʭ ʵʣʝʢʪʨʦʥʘʩʦʩʦʚ ʥʘ ʪʠʨʠʩʪʦʨʥʦʤ 

ʧʨʠʥʮʠʧʝ. 

ɼʣʷ ʩʝʨʠʠ ʩʪʘʥʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʊʨʠʦʣ ɸʉ25, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʧʨʦʝʢʪʝ, ʤʳ 

ʧʨʠʚʝʣʠ ʨʝʡʪʠʥʛʦʚʫʶ ʰʢʘʣʫ ʠ ʩʨʘʚʥʠʣʠ ʝʝ ʩʦ ʉʪʘʥʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʠʠ 

ʕʣʝʢʪʦʥ-07. ɺ ʦʮʝʥʦʯʥʦʡ ʪʘʙʣʠʮʝ ʤʳ ʩʨʘʚʥʠʚʘʝʤ ʠ ʦʮʝʥʠʚʘʝʤ ʥʝʩʢʦʣʴʢʦ 

ʘʩʧʝʢʪʦʚ ʠ, ʥʘʢʦʥʝʮ, ʧʦʣʫʯʘʝʤ ʬʘʢʪʦʨ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʦʪʨʘʞʘʪʴ ʧʣʶʩʳ ʠ ʤʠʥʫʩʳ ʨʝʰʝʥʠʷ ʧʦ ʦʙʦʨʫʜʦʚʘʥʠʶ. ɺ ʪʘʙʣʠʮʝ 1 

ʀʟʛʦʪʦʚʠʪʝʣʴ 1 ʦʟʥʘʯʘʝʪ ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʊʨʠʦʣ ɸʉ25, ʀʟʛʦʪʦʚʠʪʝʣʴ 2 

ʦʟʥʘʯʘʝʪ ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʕʣʝʢʪʦʥ-07. 

ʊʘʙʣʠʮʘ 6.3 ï ʆʮʝʥʦʯʥʘʷ ʢʘʨʪʘ ʜʣʷ ʩʨʘʚʥʝʥʠʷ ʢʦʥʢʫʨʝʥʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ 

Bec 

ʂʨʠʪ

ʝʨʠʷ 

ɹʘʣʣʳ 

ʄʘʢʩʠʤ

ʘʣʴʥʳʡ 

ʙʘʣʣ 

ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙ

ʥʦʩʪʴ 

1 2 
ʀʟʛʦʪʦʚʠʪ

ʝʣʴ 1 

ʀʟʛʦʪʦʚʠʪʝ

ʣʴ 2 
 ʌ1 ʌ2 

ʇʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ 

1. ʕʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ 0.07 95 94 100 6.65 6.58 

2. ʇʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴʶ 0.1 90 90 100 9 9 

3. ʅʘʜʝʞʥʦʩʪʴ 0.04 90 87 100 3.6 3.48 

4. ʋʥʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ 0.08 90 88 100 7.2 7.04 

5. ʋʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ 
0.05 97 95 100 4.85 4.75 

6. ʋʨʦʚʝʥʴ ʰʫʤʘ 0.04 82 80 100 3.28 3.2 
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7. ɹʝʟʦʧʘʩʥʦʩʪʴ 0.01 90 90 100 0.9 0.9 

8. ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʨʝʩʫʨʩʘʭ ʧʘʤʷʪʠ 0.03 90 85 100 2.7 2.55 

9. ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ(ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ)  

0.03 95 85 100 2.85 2.55 

10. ʇʨʦʩʪʦʪʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 0.04 98 98 100 3.92 3.92 

11. ʂʘʯʝʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʠʥʪʝʨʬʝʡʩʘ  
0.06 96 90 100 5.76 5.4 

12. ʈʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ 0.05 100 100 100 5 5 

ʇʦʢʘʟʘʪʝʣʠ ʦʮʝʥʢʠ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʨʘʙʦʪʢʠ 

13.ʂʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʧʨʦʜʫʢʪ

ʘ 
0.04 90 88 100 3.6 3.52 

14. ʋʨʦʚʝʥʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʥʘ 

ʨʳʥʦʢ 
0.04 70 67 100 2.8 2.68 

15. ʇʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʨʳʥʢʘ 0.08 95 95 100 7.6 7.6 

16. ʎʝʥʘ 0.1 65 75  6.5 7.5 

17. ʇʦʩʣʝʧʨʦʜʘʞʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ 0.02 90 90 100 1.8 1.8 

18. ʌʠʥʘʥʩʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 
0.05 78 75 100 3.9 3.75 

19. ʉʨʦʢ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ 0.04 71 60 100 2.84 2.4 

20. ʅʘʣʠʯʠʝ ʩʝʨʪʠʬʠʢʘʮʠʠ 

ʨʘʟʨʘʙʦʪʢʠ 
0.03 80 80 100 2.4 2.4 

ʀʪʦʛʦ 1   87.15 86.02 

ʏʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ 

ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʥʝʬʪʷʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʠʭ ʧʣʶʩʦʚ 

ʠ ʤʠʥʫʩʦʚ: 

 

ʛʜʝ  ï ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʠʣʠ ʢʦʥʢʫʨʝʥʪʘ; 

 ïʚʝʩ ʧʦʢʘʟʘʪʝʣʷ (ʚ ʜʦʣʷʭ ʝʜʠʥʠʮʳ); 

 ïʙʘʣʣ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʆʮʝʥʢʘ ʧʦ ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʬʦʨʤʫʣʝ: 

 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫ ʦʙʦʠʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʙʘʣʣʳ ʚʳʰʝ 85, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʦʙʘ ʠʤʝʶʪ ʧʝʨʩʧʝʢʪʠʚʳ 
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ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ, ʥʦ ʧʨʦʝʢʪ ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʠʠ ʕʣʝʢʪʦʥ-07 

ʠʤʝʝʪ ʙʦʣʝʝ ʚʳʩʦʢʫʶ ʧʨʠʢʣʘʜʥʫʶ ʮʝʥʥʦʩʪʴ, ʠ ʝʛʦ ʙʘʣʣ ʩʦʩʪʘʚʣʷʝʪ 87,15. 

ʉʨʘʚʥʠʚʘʷ ʠʭ, ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʯʪʦ ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʠʠ ʕʣʝʢʪʦʥ-07 

ʠʤʝʝʪ ʙʦʣʴʰʝʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʩʣʝʜʫʶʱʠʭ ʘʩʧʝʢʪʘʭ: ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ 

ʤʦʱʥʦʩʪʴ; ʂʘʯʝʩʪʚʦ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ; ʉʨʦʢ ʚʳʭʦʜʘ ʥʘ ʨʳʥʦʢ. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩʝʨʠʠ çʕʣʝʢʪʦʥ-07è ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʘʷ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʕʎʅ ʊʨʠʦʣʘ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʘ ʜʝʰʝʚʣʝ ʠ ʵʢʦʥʦʤʠʯʥʝʝ. ʆʜʥʘʢʦ ʠʟ-ʟʘ ʨʘʥʥʝʛʦ ʜʠʟʘʡʥʘ ʦʥ ʥʝ ʪʘʢʦʡ ʫʤʥʳʡ, 

ʢʘʢ ʧʝʨʚʳʡ. ʅʦ ʚʩʝ ʦʥʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʘʪʴ ʫʧʨʘʚʣʝʥʠʝ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ, ʠ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʚʳʙʨʘʪʴ ʠʭ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʥʢʨʝʪʥʳʤʠ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

6.1.3 SWOT-ʘʥʘʣʠʟ 

ʇʨʝʜʩʪʘʚʠʤ ʨʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʠ 

ʚʥʝʰʥʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʠ ʫʛʨʦʟ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʪʘʙʣʠʮʘ 6.4). ʇʫʪʝʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʝʨʝʯʠʩʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʷ ʬʦʨʤʫ ʤʘʪʨʠʯʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚʩʝ 

ʚʠʜʳ ʦʩʥʦʚʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʩʠʣʴʥʳʭ ʠ ʩʣʘʙʳʭ ʩʪʦʨʦʥ ʠ ʚʥʝʰʥʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʠ ʫʛʨʦʟ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʜʨʫʛ ʩ ʜʨʫʛʦʤ, ʯʪʦʙʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜʳ[25]. 

ʊʘʙʣʠʮʘ 6.4 ï ʄʘʪʨʠʮʘ SWOT-ʘʥʘʣʠʟʘ 

 ʉʠʣʴʥʳʝ ʩʪʦʨʦʥʳ 

 

ʉ1. ʉʥʠʞʝʥʠʝ 

ʧʦʪʨʝʙʣʝʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ; 

ʉ2. ʆʙʝʩʧʝʯʝʥʠʝ ʚʳʩʦʢʦʛʦ 

ʫʨʦʚʥʷ ʦʪʢʘʟʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ; 

ʉ3. ʋʚʝʣʠʯʝʥʠʝ ʫʨʦʚʥʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ; 

ʉ4. ʅʝʚʳʩʦʢʠʝ ʟʘʪʨʘʪʳ ʥʘ 

ʨʝʤʦʥʪ ʠ ʦʙʩʣʫʞʠʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʉ5. ʂʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʢʘʜʨʳ. 

 

ʉʣʘʙʳʝ ʩʪʦʨʦʥʳ 

 

ʉʣ1. ɹʦʣʴʰʘʷ ʩʪʦʠʤʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ʉʣ2. ɼʣʠʪʝʣʴʥʳʡ ʩʨʦʢ 

ʧʦʩʪʘʚʢʠ; 

ʉʣ3. ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ 

ʰʫʤʘ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ. 
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ɺʦʟʤʦʞʥʦʩʪʠ 

 

B1. ʉʥʠʞʝʥʠʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʙʣʘʛʦʜʘʨʷ 

ʠʥʪʝʛʨʘʮʠʠ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

B2. ʈʝʛʫʣʠʨʦʚʢʘ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʵʥʝʨʛʦʙʣʦʢʦʚ; 

B3. ʋʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ 

ʢʦʥʢʫʨʝʥʪʥʳʭ ʨʘʟʨʘʙʦʪʦʢ. 

 

1) ʉʠʩʪʝʤʥʘʷ ʩʪʨʫʢʪʫʨʘ 

ʧʦʛʨʫʞʥʦʛʦ ʥʘʩʦʩʥʦʛʦ 

ʫʩʪʨʦʡʩʪʚʘ ʩ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, 

ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʪʘʥʮʠʝʡ 

ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʚʥʳʤ 

ʧʫʩʢʦʤ, ʧʨʦʱʝ ʠ ʫʜʦʙʥʝʝ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʤʦʞʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʜʨʫʛʠʭ 

ʮʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʨʘʟʚʝʜʢʘ 

ʥʝʬʪʠ. 

2) ɺʦʟʤʦʞʥʦʩʪʴ ʟʘʧʫʩʢʘ 

ʥʝʩʢʦʣʴʢʠʭ ʘʩʠʥʭʨʦʥʥʳʭ 

ʜʚʠʛʘʪʝʣʝʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʯʝʨʝʟ 

ʩʠʩʪʝʤʫ ʊʈʅ-ɸɼ ʜʣʷ 

ʩʥʠʞʝʥʠʷ ʟʘʪʨʘʪ ʥʘ 

ʦʙʦʨʫʜʦʚʘʥʠʝ; 

3) ʆʙʦʨʫʜʦʚʘʥʠʝ ʜʘʥʥʦʡ 

ʩʭʝʤʳ ʧʨʦʩʪʦ ʧʦ 

ʫʩʪʨʦʡʩʪʚʫ ʠ ʣʝʛʢʦ ʚ 

ʦʙʩʣʫʞʠʚʘʥʠʠ. 

ʇʨʝʜʧʨʠʷʪʠʷʤ, 

ʧʝʨʝʰʝʜʰʠʤ ʥʘ 

ʥʝʧʨʝʨʳʚʥʳʡ ʨʝʞʠʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʚʥʝʜʨʷʪʴ 

ʵʪʦ ʦʙʦʨʫʜʦʚʘʥʠʝ. 

1) ʉʦʢʨʘʪʠʪʴ ʩʨʦʢ 

ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʟʘ ʩʯʝʪ 

ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʨʝʰʝʥʠʡ; 

2) ʆʩʫʱʝʩʪʚʣʷʪʴ ʙʦʣʝʝ 

ʩʦʚʝʨʰʝʥʥʳʡ ʥʘʜʟʦʨ. 

ʋʛʨʦʟʳ 

 

ʋ1. ʋʭʫʜʰʝʥʠʝ 

ʦʪʥʦʰʝʥʠʡ ʩ 

ʧʦʩʪʘʚʱʠʢʘʤʠ; 

ʋ2. ʋʞʝʩʪʦʯʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʠ 

ʩʝʨʪʠʬʠʢʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʘ; 

ʋ3. ʆʪʩʫʪʩʪʚʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʩʦ 

ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ. 

1) ʊʝʭʥʠʯʝʩʢʦʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʠ 

ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʠʤʦʩʪʠ ʠʟ-

ʟʘ ʚʣʦʞʝʥʠʷ ʩʣʦʞʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ; 

2) ʧʦʚʳʩʠʪʴ ʩʪʨʦʛʦʩʪʴ 

ʧʨʦʚʝʨʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʙʦʯʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

1) ɺʦʟʤʦʞʥʦʩʪʴ 

ʩʦʢʨʘʱʝʥʠʷ ʩʨʦʢʘ 

ʦʢʫʧʘʝʤʦʩʪʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʳ; 

2) ʀʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʥʘʧʨʷʞʝʥʠʷ ʪʝʨʷʝʪʩʷ 

ʟʘʱʠʪʘ ʩʠʩʪʝʤʳ ʠ 

ʨʝʛʫʣʠʨʦʚʢʘ ʩʢʦʨʦʩʪʠ. 

 

ʅʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ SWOT ʚʳʜʝʣʝʥʳ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʩʪʦʨʦʥʳ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ. ɸʥʘʣʠʟ ʦʪʨʘʞʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʚʳʪʝʢʘʶʱʠʝ ʠʟ ʥʘʣʠʯʠʷ ʩʠʣʴʥʳʭ ʩʪʦʨʦʥ, ʠ ʫʛʨʦʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʦʚʣʠʷʪʴ ʥʘ 

ʵʪʠ ʩʠʣʴʥʳʝ ʩʪʦʨʦʥʳ. ɺʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʠʟʚʝʩʪʥʳʭ ʫʛʨʦʟ ʥʘʤʥʦʛʦ 

ʥʠʞʝ, ʯʝʤ ʫ ʜʨʫʛʠʭ ʨʝʰʝʥʠʡ ʩ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʘ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ 

ʧʨʦʝʢʪʘ ʙʦʣʴʰʝ. ɺ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʤʳ ʧʦʣʫʯʠʤ ʋʕʎʅ, 
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ʫʧʨʘʚʣʷʝʤʳʡ ʩʪʘʥʮʠʝʡ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʊʈʅ-ɸɼ, ʦʙʣʘʜʘʶʱʠʡ ʚʳʩʦʢʠʤ ʂʇɼ, 

ʜʣʠʪʝʣʴʥʳʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ ʠ ʥʝʧʨʠʭʦʪʣʠʚʦʩʪʴʶ ʚ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

6.1.4 ʆʮʝʥʢʘ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʈʝʟʫʣʴʪʘʪ ʦʮʝʥʢʠ ʛʦʪʦʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʢ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʠʤ ʚ 

ʪʘʙʣʠʮʝ 6.5. 

ʊʘʙʣʠʮʘ 6.5 ï ɹʣʘʥʢ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʛʦʪʦʚʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ʢ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

 ̄ ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʉʪʝʧʝʥʴ 

ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʠ 

ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ 

ʋʨʦʚʝʥʴ 

ʠʤʝʶʱʠʭʩʷ 

ʟʥʘʥʠʡ ʫ 

ʨʘʟʨʘʙʦʪʯʠʢʘ 

1 
ʆʧʨʝʜʝʣʝʥ ʠʤʝʶʱʠʡʩʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʡ 

ʟʘʜʝʣ. 
5 5 

2 

ʆʧʨʝʜʝʣʝʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʝʣʘ. 

5 5 

3 
ʆʧʨʝʜʝʣʝʥʳ ʦʪʨʘʩʣʠ ʠ ʪʝʭʥʦʣʦʛʠʠ (ʪʦʚʘʨʳ, 

ʫʩʣʫʛʠ) ʜʣʷ ʧʨʝʜʣʦʞʝʥʠʷ ʥʘ ʨʳʥʢʝ. 
4 3 

4 

ʆʧʨʝʜʝʣʝʥʘ ʪʦʚʘʨʥʘʷ ʬʦʨʤʘ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʝʣʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʥʘ 

ʨʳʥʦʢ. 

4 4 

5 
ʆʧʨʝʜʝʣʝʥʳ ʘʚʪʦʨʳ ʠ ʦʩʫʱʝʩʪʚʣʝʥʘ ʦʭʨʘʥʘ 

ʠʭ ʧʨʘʚ. 
5 4 

6 
ʇʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 
5 4 

7 
ʇʨʦʚʝʜʝʥʳ ʤʘʨʢʝʪʠʥʛʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʳʥʢʦʚ ʩʙʳʪʘ. 
4 2 

8 
ʈʘʟʨʘʙʦʪʘʥ ʙʠʟʥʝʩ-ʧʣʘʥ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 
4 3 

9 
ʆʧʨʝʜʝʣʝʥʳ ʧʫʪʠ ʧʨʦʜʚʠʞʝʥʠʷ ʥʘʫʯʥʦʡ 

ʨʘʟʨʘʙʦʪʢʠ ʥʘ ʨʳʥʦʢ. 
4 3 

10 
ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʘʪʝʛʠʷ (ʬʦʨʤʘ) ʨʝʘʣʠʟʘʮʠʠ 

ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 
3 2 

11 

ʇʨʦʨʘʙʦʪʘʥʳ ʚʦʧʨʦʩʳ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʚʳʭʦʜʘ ʥʘ ʟʘʨʫʙʝʞʥʳʡ 

ʨʳʥʦʢ. 

4 4 

12 

ʇʨʦʨʘʙʦʪʘʥʳ ʚʦʧʨʦʩʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʩʣʫʛ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʧʦʜʜʝʨʞʢʠ, ʧʦʣʫʯʝʥʠʷ 

ʣʴʛʦʪ. 

3 3 

13 
ʇʨʦʨʘʙʦʪʘʥʳ ʚʦʧʨʦʩʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 
3 1 

14 
ʀʤʝʝʪʩʷ ʢʦʤʘʥʜʘ ʜʣʷ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ 

ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ. 
3 2 

15 
ʇʨʦʨʘʙʦʪʘʥ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦʛʦ 

ʧʨʦʝʢʪʘ. 
4 4 

 ʀʊʆɻʆ ɹɸʃʃʆɺ 60 49 
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ʈʝʟʫʣʴʪʘʪr ʦʮʝʥʢʠ ʠʟ ʪʘʙʣʠʮʳ 6.5 ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʦʝʢʪ ʠʤʝʝʪ ʭʦʨʦʰʠʝ 

ʧʝʨʩʧʝʢʪʠʚʳ ʜʣʷ ʙʠʟʥʝʩʘ, - ʧʨʦʝʢʪ ʧʦʣʫʯʠʣ 60 ʙʘʣʣʦʚ. ʅʦ, ʦʮʝʥʢʘ ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʥʘʙʨʘʣʘ ʚʩʝʛʦ 49 ʙʘʣʣʦʚ, ʵʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ 

ʨʘʟʨʘʙʦʪʯʠʢʠ ʜʦʩʪʠʛʣʠ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ, ʠʤ ʥʝ ʭʚʘʪʘʝʪ ʧʦʥʠʤʘʥʠʷ ʫʩʣʦʚʠʡ 

ʨʳʥʢʘ. ʉʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʮʝʥʢʠ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 

ʦʮʝʥʢʫ ʫʜʦʚʣʝʪʚʦʨʝʥʥʦʩʪʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʨʳʥʢʘ ʠ ʦʪʨʘʟʠʪʴ ʵʪʦ ʙʠʟʥʝʩ-ʧʣʘʥʝ, ʠ 

ʧʨʠʚʣʝʯʴ ʚ ʧʨʦʝʢʪʥʫʶ ʢʦʤʘʥʜʫ ʙʦʣʴʰʝ ʥʝʦʙʭʦʜʠʤʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

6.1.5 ʄʝʪʦʜʳ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ 

ʇʨʠ ʢʦʤʤʝʨʮʠʘʣʠʟʘʮʠʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ 

ʤʳ, ʢʘʢ ʚʣʘʜʝʣʴʮʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʧʨʝʩʣʝʜʫʝʤ ʚʧʦʣʥʝ 

ʢʦʥʢʨʝʪʥʫʶ ʮʝʣʴ - ʢʘʢ ʚʳʛʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ. ʇʦʪʦʤʫ ʯʪʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʧʨʦʝʢʪʘ ʷʚʣʷʶʪʩʷ ʥʝʬʪʝʜʦʙʳʚʘʶʱʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʨʝʜʘ ʨʘʟʥʦʦʙʨʘʟʥʘ ʠ ʩʣʦʞʥʘ. ɸ ʜʝʨʞʘʪʝʣʠ 

ʧʨʦʝʢʪʘ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʠʟʚʦʜʠʪʴ ʩʝʨʠʡʥʦ ʪʠʨʠʩʪʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ 

ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ʊʘʢ ʯʪʦ ʵʪʦʪ ʧʨʦʝʢʪ ʜʦʣʞʝʥ ʧʝʨʝʥʷʪʴ - ʙʠʟʥʝʩ-ʤʦʜʝʣʴ 

"ʀʥʞʠʥʠʨʠʥʛ". 

ʀʥʞʠʥʠʨʠʥʛ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʚʠʜ ʢʦʤʤʝʨʯʝʩʢʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʚʣʘʜʝʣʝʮ ʧʨʦʝʢʪʘ ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʢʦʥʩʫʣʴʪʘʥʪʘ ʧʦ ʦʢʘʟʘʥʠʶ ʢʣʠʝʥʪʘʤ 

ʪʘʢʠʭ ʫʩʣʫʛ, ʢʘʢ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʠʨʠʩʪʦʨʥʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʡ, ʚ 

ʪʦʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʚʥʝʩʪʠ ʪʝʭʥʠʯʝʩʢʠʝ ʢʦʨʨʝʢʪʠʚʳ ʚ ʩʫʱʝʩʪʚʫʶʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʢʣʠʝʥʪʦʚ ɸʨʭʠʪʝʢʪʫʨʘ. 

ʕʪʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʴ ʭʦʨʦʰʘ ʜʣʷ ʧʨʦʝʢʪʦʚ ð ʨʘʟʨʘʙʦʪʯʠʢʠ ʦʙʣʘʜʘʶʪ 

ʙʦʛʘʪʳʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʟʥʘʥʠʷʤʠ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʢʣʠʝʥʪʘʤ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʫʩʣʫʛ. ʆʩʣʘʙʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʝʜʦʩʪʘʪʢʠ - ʨʝʰʠʣʠ ʧʨʦʙʣʝʤʫ 

ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ ʧʨʦʝʢʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦ ʨʳʥʢʝ ʠ ʧʨʝʜʦʩʪʘʚʠʣʠ ʫʩʣʫʛʠ ʜʣʷ 

ʦʩʦʙʳʭ ʥʫʞʜ ʢʦʥʢʨʝʪʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

6.2 ʀʥʠʮʠʘʮʠʷ ʧʨʦʝʢʪʘ 

ʇʨʝʜʩʪʘʚʠʤ ʋʩʪʘʚ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ ʤʘʛʠʩʪʝʨʩʢʦʡ ʨʘʙʦʪʳ:  
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1. ʎʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ (ʚ ʪʘʙʣʠʮʝ 6.6) 

ʊʘʙʣʠʮʘ 6.6ï ʎʝʣʠ ʠ ʨʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ 

ʎʝʣʠ ʧʨʦʝʢʪʘ ʈʝʘʣʠʟʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʝʢʪʘ. 

ʆʞʠʜʘʝʤʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ: 

ʇʨʦʝʢʪ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʨʝʘʣʴʥʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʮʝʥʝ, ʠ 

ʜʦʩʪʠʛʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

ʂʨʠʪʝʨʠʠ ʧʨʠʝʤʢʠ 

ʨʝʟʫʣʴʪʘʪʘ ʧʨʦʝʢʪʘ: 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʝʢʪʘ ʠʛʨʘʶʪ ʘʢʪʠʚʥʫʶ ʨʦʣʴ ʚ ʧʨʦʮʝʩʩʝ ʧʫʩʢʘ 

ʋʕʎʅ, ʜʝʣʘʷ ʧʨʦʮʝʩʩ ʧʫʩʢʘ ʧʣʘʚʥʳʤ. 

ʊʨʝʙʦʚʘʥʠʷ ʢ 

ʨʝʟʫʣʴʪʘʪʫ ʧʨʦʝʢʪʘ: 

ʊʨʝʙʦʚʘʥʠʝ: 

ɺʨʝʤʷ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʩʪʘʥʦʚʣʝʥʥʦʤʫ ʚʨʝʤʝʥʠ 

ʇʫʩʢʦʚʦʡ ʪʦʢ ʥʝ ʧʨʝʚʳʰʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʂʦʣʝʙʘʥʠʷ ʧʫʩʢʦʚʦʛʦ ʤʦʤʝʥʪʘ ʫʤʝʥʴʰʘʶʪʩʷ ʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʜʦʧʫʩʪʠʤʳʭ ʧʨʝʜʝʣʘʭ. 

 2. ʆʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ (ʚ ʪʘʙʣʠʮʝ 6.7). 

ʊʘʙʣʠʮʘ 6.7ï ʈʘʙʦʯʘʷ ʛʨʫʧʧʘ ʧʨʦʝʢʪʘ 

 ̄

ūʁɃ, 

ʦʩʥʦʚʥʦʝ 

ʤʝʩʪʦ ʨʘʙʦʪʳ, 

ʜʦʣʞʥʦʩʪʴ 

ʈʦʣʴ ʚ ʧʨʦʝʢʪʝ ʌʫʥʢʮʠʠ 
ʊʨʫʜʦ-ʟʘʪʨʘʪʳ, 

ʜʥʠ. 

1 

ʂʣʘʜʠʝʚ 

ʉʝʨʛʝʡ 

ʅʠʢʦʣʘʝʚʠʯ. 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʆʕʕ ʀʐʕ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

ʧʨʦʝʢʪʘ 

ɺʳʜʘʝʪ ʟʘʜʘʥʠʝ ʥʘ ʜʠʧʣʦʤʥʳʡ 

ʧʨʦʝʢʪ, ʦʢʘʟʳʚʘʝʪ ʧʦʤʦʱʴ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʢʘʣʝʥʜʘʨʥʦʛʦ ʧʣʘʥʘ 

ʨʘʙʦʪʳ ʥʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʜʠʧʣʦʤʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʨʝʢʦʤʝʥʜʫʝʪ ʥʝʦʙʭʦʜʠʤʫʶ 

ʣʠʪʝʨʘʪʫʨʫ, ʩʧʨʘʚʦʯʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʪʠʧʦʚʳʝ ʧʨʦʝʢʪʳ ʠ 

ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʪʝʤʝ 

ʧʨʦʝʢʪʘ, ʧʨʦʚʦʜʠʪ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, 

ʧʨʦʚʝʨʷʝʪ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪʳ. 

31 

2 

ʖʡ ʏʫʥʷʥ, 

ʀʩʧʦʣʥʠʪʝʣʴ 

ʧʨʦʝʢʪʘ, 

ʩʪʫʜʝʥʪ ʀʐʕ 

ʊʇʋ 

ʀʩʧʦʣʥʠʪʝʣʴ ʧʦ 

ʧʨʦʝʢʪʫ 

ɼʝʣʘʝʪ ʵʪʦ, ʚʳʧʦʣʥʷʷ ʟʘʜʘʯʠ, 

ʧʦʩʪʘʚʣʝʥʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʝʤ 

ʧʨʦʝʢʪʘ. ʘʥʘʣʠʟʠʨʫʝʪ 

ʬʠʥʘʥʩʦʚʳʡ ʨʳʥʦʢ, ʩ ʢʦʪʦʨʳʤ 

ʩʪʘʣʢʠʚʘʝʪʩʷ ʧʨʦʝʢʪ, ʨʘʟʙʠʨʘʝʪ 

ʩʦʮʠʘʣʴʥʫʶ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, 

ʢʦʪʦʨʘʷ ʩʫʱʝʩʪʚʫʝʪ ʚ ʧʨʦʝʢʪʝ. 

87 

ʀʊʆɻʆ 118 
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6.3. ʇʣʘʥʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʦʤ 

6.3.1 ʇʣʘʥ ʧʨʦʝʢʪʘ 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʳ ʦʨʛʘʥʠʟʫʝʤ ʠ ʦʨʛʘʥʠʟʫʝʤ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʯʪʦ ʩʜʝʣʘʝʪ 

ʥʘʰʫ ʨʘʙʦʪʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ. ʉʥʘʯʘʣʘ ʤʳ ʬʦʨʤʠʨʫʝʤ ʨʘʙʦʯʫʶ ʛʨʫʧʧʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʨʫʢʦʚʦʜʠʪʝʣʷ ʠ ʫʯʝʥʠʢʘ, ʢʦʪʦʨʳʝ ʩʦʚʤʝʩʪʥʦ ʦʨʛʘʥʠʟʫʶʪ ʨʘʙʦʯʠʡ 

ʧʨʦʮʝʩʩ ʠ ʨʘʙʦʯʠʡ ʢʘʣʝʥʜʘʨʴ [26].  

ɺ ʵʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʢʨʝʪʥʳʡ ʨʘʙʦʯʠʡ ʧʨʦʮʝʩʩ ʨʘʟʜʝʣʝʥ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

ˉ 1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʨʘʟʨʘʙʘʪʳʚʘʝʪ ʪʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʘ; 

ˉ 2 ï ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʠʪʝʨʘʪʫʨʳ - ʩʪʫʜʝʥʪ ʧʦʣʫʯʘʶʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʟʥʘʥʠʷ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʠʟ ʧʨʝʜʤʝʪʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. 

ˉ 3 ï ʉʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ ï ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʬʦʨʤʫʣʠʨʫʝʪ ʧʘʨʘʤʝʪʨʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʘʜʘʥʠʷ ʜʣʷ ʩʪʫʜʝʥʪʘ, ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʪʦʨʦʛʦ ʩʪʫʜʝʥʪ ʚʳʧʦʣʥʷʝʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʨʘʙʦʪʫ; 

ˉ 4 ï ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʥʘʩʦʩʦʚ; 

ˉ 5 ï ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ; 

ˉ 6 ï ɺʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʩʪʘʥʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ˉ 7 ï ʈʘʩʯʝʪ ʵʣʝʤʝʥʪʦʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʧʦʩʪʨʦʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

ˉ 8 ï ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʥʘ ʦʩʥʦʚʝ ʚʳʙʨʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ; 

ˉ 9 ï ɺʳʧʦʣʥʝʥʠʝ ʩʚʦʜʥʦʡ ʨʘʙʦʪʳ ʠ ʦʪʯʝʪʘ ʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʝ; 

ˉ10 ïʈʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʚʝʨʠʪ ʧʦʣʥʦʪʫ ʠ ʧʨʘʚʠʣʴʥʦʩʪʴ ʨʘʙʦʪʳ 

ˉ11 ï ʩʜʘʯʘ ʠ ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ ʧʝʨʝʜ ʢʦʤʠʩʩʠʝʡ. 

  



99 

ʊʘʙʣʠʮʘ 6.8ï ʂʘʣʝʥʜʘʨʴ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ 

ˉ ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ 
ɼʘʪʘ ʥʘʯʘʣʘ 

ʨʘʙʦʪ 

ɼʘʪʘ ʦʢʦʥʯʘʥʠʷ 

ʨʘʙʦʪ 

ʇʨʦʜʦʣʞʠ-

ʪʝʣʴʥʦʩʪʴ 

ʦʜʥʦʡ 

ʨʘʙʦʪʳ, 

ʊʨ, ʨʘʙ.ʜʥ. 

ɼʦʣʞʥʦʩʪʴ 

ʠʩʧʦʣʥʠʪʝʣʷ 

1 ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 
16.02.22 17.02.22 1 ʈʫʢʦʚʦʜʠʪʝʣʴ 

2 
ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʣʠʪʝʨʘʪʫʨʳ 

18.02.22 28.02.22 10 ʀʩʧʦʣʥʠʪʝʣʴ 

3 ʉʦʩʪʘʚʣʝʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ 
01.03.22 06.03.22 5 ʈʫʢʦʚʦʜʠʪʝʣʴ 

4 ɺʳʙʦʨ ʥʘʩʦʩʘ 07.03.22 12.03.22 5 
ʀʩʧʦʣʥʠʪʝʣʴ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

5 ɺʳʙʦʨ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 14.03.22 20.03.22 5 
ʀʩʧʦʣʥʠʪʝʣʴ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

6 
ɺʳʙʦʨ ʩʪʘʥʮʠʡ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʜʨʫʛʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

21.03.22 04.04.22 15 

ʀʩʧʦʣʥʠʪʝʣʴ 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

7 ʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ  
05.04.22 20.04.22 15 ʀʩʧʦʣʥʠʪʝʣʴ 

8 ʂʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ 
21.04.22 06.05.22 15 ʀʩʧʦʣʥʠʪʝʣʴ 

9 ɺʳʧʦʣʥʝʥʠʝ ʩʚʦʜʥʦʡ 

ʨʘʙʦʪʳ ʠ ʦʪʯʝʪʘ 
08.05.22 18.05.22 10 ʀʩʧʦʣʥʠʪʝʣʴ 

10 ʇʨʦʚʝʨʢʘ ʧʦʣʥʦʪʳ ʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ 
20.05.22 26.05.22 5 

ʈʫʢʦʚʦʜʠʪʝʣʴ 

ʀʩʧʦʣʥʠʪʝʣʴ 

11 ʩʜʘʯʘ ʠ ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ 01.06.22 02.06.22 1 ʀʩʧʦʣʥʠʪʝʣʴ 

 

ʉʦʩʪʘʚʣʝʥʥʘʷ ʥʘʤʠ ʪʘʙʣʠʮʘ ʵʪʘʧʦʚ ʨʘʙʦʪʳ ʫʩʪʘʥʘʚʣʠʚʘʝʪ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʧʨʝʜʝʣʷʝʪ ʨʦʣʠ 

ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʦ ʵʪʘʧʘʤ ʧʣʘʥʘ ʨʘʙʦʪʳ. ɺʝʩʴ ʨʘʙʦʯʠʡ ʮʠʢʣ ʩʦʩʪʘʚʣʷʝʪ 87 ʜʥʝʡ, ʚ 

ʦʩʥʦʚʥʦʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʩʪʫʜʝʥʪʘʤʠ, ʘ ʨʫʢʦʚʦʜʠʪʝʣʠ ʙʫʜʫʪ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʨʫʢʦʚʦʜʩʪʚʝ. ʌʘʢʪʠʯʝʩʢʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʤʦʞʝʪ 

ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʧʣʘʥʘ, ʥʦ ʚ ʮʝʣʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʣʘʥʫ. ʅʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ 6.8 

ʩʪʨʦʠʤ ʧʣʘʥ ï ʛʨʘʬʠʢ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ (ʪʘʙʣʠʮʘ 6.9). 



 
 

ʊʘʙʣʠʮʘ 6.9 ï ɼʠʘʛʨʘʤʤʘ ɻʘʥʪʘ 

ʂʦʜ 

ʨʘʙʦʪʳ 

(ʠʟ 

ʀʉʈ) 

ɺʠʜ ʨʘʙʦʪ ʀʩʧʦʣʥʠʪʝʣʠ ʊʢ, 

ʢʘʣʝʥ. 

ʜʥʠ 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ 

ʗʥʚʘʨʴ ʌʝʚʨʘʣʴ ʄʘʨʪ ɸʧʨʝʣʴ ʄʘʡ 

1 
ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʤʳ 

ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʈʫʢʦʚʦʜʠʪʝʣʴ, 

ʀʩʧʦʣʥʠʪʝʣʴ 

1 

1 

     

2 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʣʠʪʝʨʘʪʫʨʳ 
ʀʩʧʦʣʥʠʪʝʣʴ 10 

     

3 
ʉʦʩʪʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʟʘʜʘʥʠʡ 
ʈʫʢʦʚʦʜʠʪʝʣʴ 5 

     

4 ɺʳʙʦʨ ʥʘʩʦʩʘ ʈʫʢʦʚʦʜʠʪʝʣʴ, 

ʀʩʧʦʣʥʠʪʝʣʴ 

5 

5 

     

5 
ɺʳʙʦʨ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 

ʈʫʢʦʚʦʜʠʪʝʣʴ, 

ʀʩʧʦʣʥʠʪʝʣʴ 

5 

5 

     

6 
ɺʳʙʦʨ ʩʪʘʥʮʠʡ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʜʨʫʛʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʈʫʢʦʚʦʜʠʪʝʣʴ, 

ʀʩʧʦʣʥʠʪʝʣʴ 

15 

15 

     

7 
ʈʘʩʯʝʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ 
ʀʩʧʦʣʥʠʪʝʣʴ 15 

     

8 ʂʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʀʩʧʦʣʥʠʪʝʣʴ 15      

9 
ɺʳʧʦʣʥʝʥʠʝ ʩʚʦʜʥʦʡ ʨʘʙʦʪʳ ʠ 

ʦʪʯʝʪʘ 
ʀʩʧʦʣʥʠʪʝʣʴ 10 

     

10 
ʇʨʦʚʝʨʢʘ ʧʦʣʥʦʪʳ ʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʈʫʢʦʚʦʜʠʪʝʣʴ, 

ʀʩʧʦʣʥʠʪʝʣʴ 
5 

     

11 ʉʜʘʯʘ ʠ ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ ʀʩʧʦʣʥʠʪʝʣʴ 5 
     

 



 
 

6.3.2 ɹʶʜʞʝʪ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʩʪʘʪʴʠ ʟʘʪʨʘʪ: 

ʟʘʪʨʘʪʳ ʥʘ ʧʦʢʫʧʢʫ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 

ʨʘʟʨʘʙʦʪʯʠʢʦʚ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʘ (Tʇ); ʦʪʯʠʩʣʝʥʠʷ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ 

ʬʦʥʜʳ (ʩʪʨʘʭʦʚʳʝ ʦʪʯʠʩʣʝʥʠʷ); ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ. [26] 

ɿʘʧʣʘʥʠʨʫʝʤ ʩʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩʪʦʠʤʦʩʪ ɹʫʩʪʘʥʦʚʢʠ 

(10% ʦʪ ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ) ʠ ʩʪʦʠʤʦʩʪ ɹ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ (20% ʦʪ 

ʩʪʦʠʤʦʩʪʠ ʦʙʦʨʫʜʦʚʘʥʠʷ). ɺ ʩʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʫʩʪʨʦʡʩʪʚʘ ʧʦʛʨʫʞʥʦʛʦ ʵʣʝʢʪʨʦʥʘʩʦʩʘ ʩ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ ʥʘ ʪʠʨʠʩʪʦʨʥʦʡ 

ʦʩʥʦʚʝ, ʚʭʦʜʷʪ ʜʚʠʛʘʪʝʣʠ, ʥʘʩʦʩʳ, ʢʘʙʝʣʠ ʠ ʪʠʨʠʩʪʦʨʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ 

ʧʫʩʢʘ. 

ʊʘʙʣʠʮʘ 6.10 ï ʉʪʦʠʤʦʩʪʴ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ  

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʪʘʪʴʠ ʉʫʤʤʘ, ʪʳʩ. ʨʫʙ 

ʉʪʦʠʤʦʩʪʴ ʧʨʠʦʙʨʝʪʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 254 

ʉʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 25.4 

ʉʪʦʠʤʦʩʪʴ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 50.8 

ʀʪʦʛʦ 330.2 

ɿʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ (ʧʨʠʦʙʨʝʪʝʥʠʝ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ, ʤʦʥʪʘʞ) 

ʧʨʦʝʢʪʘ ʋʕʎʅ, ʫʧʨʘʚʣʷʝʤʦʛʦ ʧʣʘʚʥʳʤ ʧʫʩʢʘʪʝʣʝʤ ʊʨʠʦʣ ɸʉ25, ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 6.10. 

ɼʣʷ ʩʪʘʥʮʠʠ ʯʘʩʪʦʪʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʕʣʝʢʪʦʥ-05 ʫʧʨʘʚʣʝʥʠʝ ʋʕʎʅ 

ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.11. 

ʊʘʙʣʠʮʘ 6.11 ï ɿʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʪʘʥʮʠʠ ʯʘʩʪʦʪʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʕʣʝʢʪʦʥ-05 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʂʦʣ-ʚʦ ʝʜʠʥʠʮ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʎʝʥʘ ʝʜʠʥʠʮʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪʳʩ. ʨʫʙ 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʳʩ. 

ʨʫʙ 

1. 

ʇʦʛʨʫʞʥʦʡ 

ʜʚʠʛʘʪʝʣʴ ʇʕɼʅ 40-

103-1000/00 

 

1 49 49 

     



102 

2. 

ʅʘʩʦʩ ʕʎʅ ʅʦʚʦʤʝʪ 

ɺʅʅ5ɸ - 80ʄ 

 

1 86 86 

3. 

ʉʪʘʥʮʠʷ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʯʘʩʪʦʪʳ ʕʣʝʢʪʦʥ-05 

1 110.5 110.5 

4. 
ʊʝʣʝʤʝʪʨʠʯʝʩʢʘʷ 

ʩʠʩʪʝʤʘ ʀʈɿ ʊʄʉ 
1 17 17 

5. 
ʉʪʦʠʤʦʩʪʴ 

ʫʩʪʘʥʦʚʢʠ 
  26,25 

6. 
ʉʪʦʠʤʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 
  52,5 

ʀʊʆɻʆ: 341,25 

ɼʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ 

ʋʕʎʅ ʟʘʪʨʘʪʳ ʥʘ ʫʧʨʘʚʣʝʥʠʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6.12. 

ʊʘʙʣʠʮʘ 6.12 ï ɿʘʪʨʘʪʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ ʋʕʎʅ 

 ̄

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʂʦʣ-ʚʦ ʝʜʠʥʠʮ 

ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʎʝʥʘ ʝʜʠʥʠʮʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʪʳʩ. ʨʫʙ 

ʆʙʱʘʷ ʩʪʦʠʤʦʩʪʴ 

ʦʙʦʨʫʜʦʚʘʥʠʷ, ʪʳʩ. 

ʨʫʙ 

1. 
ʇʦʛʨʫʞʥʦʡ ʜʚʠʛʘʪʝʣʴ 

ʇʕɼʅ 40-103-1000/00 
1 49 49 

2. 

ʅʘʩʦʩ ʕʎʅ ʅʦʚʦʤʝʪ 

ɺʅʅ5ɸ - 80ʄ 

 

1 86 86 

3. 

ʊʨʘʜʠʮʠʦʥʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʩ 

ʘʚʪʦʪʨʘʥʩʬʦʨʤʘʪʦʨʘʤʠ 

LYGQ-2000 

1 50.4 50.4 

4. 
ʊʝʣʝʤʝʪʨʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ 

ʀʈɿ ʊʄʉ 
1 17 17 

5. ʉʪʦʠʤʦʩʪʴ ʫʩʪʘʥʦʚʢʠ   21,24 

6. 
ʉʪʦʠʤʦʩʪʴ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 
  42,48 

ʀʊʆɻʆ: 276,12 

ʇʨʝʜʩʪʘʚʠʤ ʨʘʩʯʝʪ ʟʘʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʪʨʫʜʘ ʠʩʧʦʣʥʠʪʝʣʝʡ ʧʨʦʝʢʪʘ. 

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

 

ɺ ʬʦʨʤʫʣʝ ʷʩʥʦ ʚʠʜʥʦ, ʯʪʦ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʦʩʥʦʚʥʦʡ ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ(12-20 % ʦʪ). 
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ʆʩʥʦʚʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ () ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʆʩʥʦʚʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ  ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ 

ʧʣʘʪʳ ʨʘʙʦʯʝʛʦ  ʥʘ ʦʪʨʘʙʦʪʘʥʥʦʝ ʚʨʝʤʷ . 

ʈʘʩʯʸʪ ʩʨʝʜʥʝʜʥʝʚʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ʛʜʝ: ˔̓ ï̒ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʧʦ ʦʢʣʘʜʫ, ʨʫʙ.; 

˔̅ ̏̐ï̌ ʜʦʧʣʘʪʳ ʠ ʥʘʜʙʘʚʢʠ ( ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʤʠʠ ) , ʨʫʙ.( 50%); 

˔̑ Ȣ̋Ȣï ʨʘʡʦʥʥʘʷ ʜʦʧʣʘʪʘ, ʨʫʙ.(30%); 

Ὂ̅ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʥʝʡ ʚ ʤʝʩʷʮʝ (26 ʜʥʝʡ ʧʨʠ 6-ʜʥʝʚʥʦʡ ʨʘʙʦʯʝʡ 

ʥʝʜʝʣʝ), ʨʘʙ. ʜʥ. 

ʊʘʙʣʠʮʘ 6.13 ï ʈʘʩʯʸʪ ʦʩʥʦʚʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʠʩʧʦʣʥʠʪʝʣʝʡ. 

ʈʘʙʦʪʥʠʢ

ʠ 

ʆʢʣʘʜ 

ʨʫʙ. 

ɼʦʧʣʘʪʳ 

ʠ 

ʥʘʜʙʘʚʢʠ, 

ʨʫʙ. 

ʈʘʡʦʥʥʳʡ 

ʢʦʵʬʬʠʮʠ

ʝʥʪ, 

ʨʫʙ. 

ɿʘʨʧʣʘʪʘ 

ʤʝʩʷʯʥʘʷ, 

ʨʫʙ. 

ʉʨʝʜʥʷʷ 

ʜʥʝʚʥʘʷ 

ʟʘʨʘʙʦʪʥ

ʘʷ ʧʣʘʪʘ, 

ʨʫʙ. 

ʇʨʦʜʦʣʞ

ʠ 

ʪʝʣʴʥʦʩʪ ɹ

ʨʘʙʦʪ, 

ʨʘʙ.ʜʥ. 

ʆʩʥʦʚʥʘʷ 

ʟʘʨʘʙʦʪʥʘ

 ̫ʧʣʘʪʘ 

, ʨʫʙ. 

ʈʫʢʦʚʦʜʠ

ʪʝʣʴ 
36800 18400 11040 66240 2548 31 78988 

ʀʩʧʦʣʥʠʪ

ʝʣʴ 
13890  4167 18057 695 86 59770 

ʀʪʦʛʦ       138758 

 

ɼʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʚʦʩʧʦʣʴʟʦʚʘʣʠʩʴ ʬʦʨʤʫʣʦʡ ʨʘʩʯʝʪʘ: 

 

ʛʜʝ kʜʦʧï ʢʦʵʬʬʠʮʠʝʥʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ (ʥʘ ʩʪʘʜʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʳʤ 0,12 ï 0,15). 

 

ʆʙʨʘʪʠʤʩʷ ʢ ʨʘʩʯʝʪʫ ʨʘʩʭʦʜʦʚ ʥʘ ʦʙʷʟʘʪʝʣʴʥʳʝ ʦʪʯʠʩʣʝʥʠʷ ʚ 

ʩʦʮʠʘʣʴʥʳʝ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ (ʬʦʥʜ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ 
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ʩʪʨʘʭʦʚʘʥʠʷ, ʚ ʬʦʥʜ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʚ 

ʧʝʥʩʠʦʥʥʳʡ ʬʦʥʜ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ). 

ʉʪʨʘʭʦʚʳʝ ʦʪʯʠʩʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

ɺ ʬʦʨʤʫʣʝ   ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʯʠʩʣʝʥʠʷ ʚʦ ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ, 

ʢʦʪʦʨʳʡ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʨʘʚʝʥ 30,2 %. 

 

ʇʨʝʜʩʪʘʚʠʤ ʨʘʩʯʝʪ ʥʘʢʣʘʜʥʳʭ ʨʘʩʭʦʜʦʚ. ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ð ʵʪʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʧʦʨʷʜʦʯʝʥʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ. ʕʪʦ ʝʞʝʜʥʝʚʥʳʝ ʨʘʩʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʩʯʝʪʘ ʟʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ, ʧʨʠʦʙʨʝʪʝʥʠʝ ʢʘʥʮʪʦʚʘʨʦʚ ʠ ʪ. ʜ. 

ʉʪʦʠʤʦʩʪʴ ʵʪʦʡ ʯʘʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 16% ʦʪ ʦʙʱʝʡ ʩʪʦʠʤʦʩʪʠ. 

 

ʛʜʝ  - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ, ʨʘʚʥʦ 16%. 

 

ʊʘʙʣʠʮʘ 6.14 ï ʉʤʝʪʘ ʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʪʝʢʫʱʝʛʦ ʧʨʦʝʢʪʘ (ʊʨʠʦʣ ɸʉ25) 

ʉʪʘʪʴʷ ʟʘʪʨʘʪ ʉʫʤʤʘ, ʪʳʩ. ʨʫʙ. ʉʪʨʫʢʪʫʨʘ ʟʘʪʨʘʪ, % 

ʉʧʝʮʠʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ 

330,2 60 

ʇʦʣʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 138,758 25 

ʆʪʯʠʩʣʝʥʠʷ ʚʦ 

ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ 
46.934 8 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 37.221 7 

ʀʪʦʛʦ 553,113 100.0 

ʈʘʩʧʦʣʦʞʠʪʝ ʨʘʩʩʯʠʪʘʥʥʳʝ ʩʤʝʪʥʳʝ ʟʘʪʨʘʪʳ, ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ 

ʧʨʠʚʝʜʝʥʥʫʶ ʚʳʰʝ ʪʘʙʣʠʮʫ. ʀʟ ʜʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ ʤʳ ʤʦʞʝʤ ʫʟʥʘʪʴ, ʯʪʦ ʦʙʱʘʷ 

ʩʪʦʠʤʦʩʪʴ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 553113 ʨʫʙ., ʠʟ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʢʫʧʢʫ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ, 

ʩʦʩʪʘʚʣʷʷ 60%. 



105 

ɺ ʪʘʙʣʠʮʝ 6.15 ʧʨʝʜʩʪʘʚʠʤ ʨʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

ʊʘʙʣʠʮʘ 6.15 ï  ʉʤʝʪʘ ʟʘʪʨʘʪ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ 

ʉʪʘʪʴʷ ʟʘʪʨʘʪ ʀʩʧʦʣʥʝʥʠʝ 1 (ʕʣʝʢʪʦʥ-

05), ʪʳʩ. ʨʫʙ. 

ʀʩʧʦʣʥʝʥʠʝ 2 

(ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʣʘʚʥʳʡ 

ʧʫʩʢʘʪʝʣʴ), ʪʳʩ. ʨʫʙ 

ʉʧʝʮʠʘʣʴʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ 

341,25 276,12 

ʇʦʣʥʘʷ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 138,758 138,758 

ʆʪʯʠʩʣʝʥʠʷ ʚʦ 

ʚʥʝʙʶʜʞʝʪʥʳʝ ʬʦʥʜʳ 
46.934 46.934 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 37.221 37.221 

ʀʪʦʛʦ 564,163 499,033 

6.3.3 ʈʝʝʩʪʨ ʨʠʩʢʦʚ ʧʨʦʝʢʪʘ 

ɺʩʝʛʜʘ ʩʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ, 

ʦʥʠ ʧʨʷʤʦ ʠʣʠ ʢʦʩʚʝʥʥʦ ʧʨʠʚʝʜʫʪ ʢ ʧʨʦʚʘʣʫ ʧʨʦʝʢʪʘ, ʧʦʵʪʦʤʫ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʠʭ ʧʝʨʝʯʠʩʣʠʪʴ. 

ʊʘʙʣʠʮʘ 6.16 ï ʈʝʝʩʪʨ ʨʠʩʢʦʚ 

 ̄ ʈʠʩʢ 

ʇʦʪʝʥʮʠ-

ʘʣʴʥʦʝ ʚʦʟʜʝʡ-

ʩʪʚʠʝ 

ɺʝʨʦʷʪ-

ʥʦʩʪʴ 

ʥʘʩʪʫʧ-

ʣʝʥʠʷ 

(1-5) 

ɺʣʠʷ-

ʥʠʝ 

ʨʠʩʢʘ 

(1-5) 

ʋʨʦ-

ʚʝʥʴ 

ʈʠʩʢʘ 

 

ʉʧʦʩʦʙʳ 

ʩʤʷʛʯʝʥʠʷ 

ʨʠʩʢʘ 

ʋʩʣʦʚʠʷ 

ʥʘʩʪʫʧʣʝʥʠʷ 

1 
ʊʝʭʥʦʣ

ʦʛʠʷ 

ɿʘʜʝʨʞʢʠ ʠʣʠ 

ʥʝʫʜʘʯʠ 

ʧʨʦʝʢʪʘ 

3 3 
ʉʨʝʜ

ʥʠʡ 

ʇʦʚʳʩʠʪʴ 

ʫʨʦʚʝʥʴ 

ʨʘʟʨʘʙʦʪʯʠʢʘ 

ʅʝʜʦʩʪʘʪʦʯʥʳʝ 

ʥʘʚʳʢʠ 

ʨʘʟʨʘʙʦʪʯʠʢʘ 

2 
ʇʣʘʥʠʨ

ʦʚʘʥʠʝ 

ɿʘʜʝʨʞʢʘ 

ʧʨʦʝʢʪʘ 
4 2 

ʉʨʝʜ

ʥʠʡ 

ʇʣʘʥ 

ʦʧʪʠʤʠʟʘʮʠʠ 

ʆʪʩʫʪʩʪʚʠʝ 

ʦʙʱʝʥʠʷ 

ʤʝʞʜʫ 

ʫʯʘʩʪʥʠʢʘʤʠ 

ʧʨʦʝʢʪʘ 

3 
ʂʘʯʝʩʪʚ

ʦ 

ʈʝʟʫʣʴʪʘʪ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʪʘʥʜʘʨʪʫ 

2 5 
ɺʳʩʦ

ʢʠʡ 

ʋʩʠʣʠʪʴ 

ʘʫʜʠʪ 

ʋʧʫʱʝʥʠʷ 

ʘʫʜʠʪʘ 

4 

ʌʠʥʘʥʩ

ʠʨʦʚʘʥʠ

ʝ 

ʅʝʫʜʘʯʠ 

ʧʨʦʝʢʪʘ 
2 3 

ʅʠʟʢ

ʠʡ 

ʋʚʝʣʠʯʝʥʠʝ 

ʢʘʧʠʪʘʣʦʚʣʦʞ

ʝʥʠʡ 

ʅʝʧʨʘʚʠʣʴʥʦ 

ʦʮʝʥʝʥʥʳʡ 

ʙʶʜʞʝʪ 

5 ʈʳʥʦʢ ʥʝʧʨʦʜʘʚʘʝʤʳʡ 3 3 
ʉʨʝʜ

ʥʠʡ 

ɻʣʫʙʦʢʦʝ 

ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʨʳʥʢʘ 

ʥʝʟʥʘʥʠʝ 

ʨʳʥʢʘ 
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6.4 ʆʮʝʥʢʘ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʆʧʨʝʜʝʣʠʤ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ 

ʦʧʨʝʜʝʣʠʤ: ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʬʠʥʘʥʩʦʚʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʨʝʩʫʨʩʦɻ ʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʥʪʝʛʨʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʘʙʦʪʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

Ὅ̕
̑ ˡ

ˡ
 

ʛʜʝ Ὅʨ ï̕ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʘʙʦʪʢʠ; 

ʌ
pi

 ï ʩʪʦʠʤʦʩʪʴ i ï ʛʦ ʚʘʨʠʘʥʪʘ ʠʩʧʦʣʥʝʥʠʷ; 

maxʌ  ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʥʘʫʯʥʦ ï ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ 

ʧʨʦʝʢʪʘ (ʚ ʪ.ʯ. ʘʥʘʣʦʛʠ). 

ɼʣʷ ʨʘʟʥʳʭ ʤʝʪʦʜʦʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʠʭ ʦʪʣʠʯʠʝ ʩʦʩʪʦʠʪ ʪʦʣʴʢʦ ʚ 

ʩʪʦʠʤʦʩʪʠ ʧʦʢʫʧʢʠ ʩʪʘʥʮʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʣʝ ʨʘʩʯʝʪʘ ʧʦʣʫʯʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʩʪʦʠʤʦʩʪʴ ʠʭ ʚʥʝʜʨʝʥʠʷ. 

Ὅ̕
ˡ

ˡ

υυσρρσ

υφτρφσ
πȢωψ 

Ὅ̕
ˡ

ˡ

υφτρφσ

υφτρφσ
ρ 

Ὅ̕
ˡ

ˡ

τωωπσσ

υφτρφσ
πȢψψ 

ʀʟ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʬʠʥʘʥʩʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʊʨʠʦʣ ɸʉ25 

ʩʦʩʪʘʚʣʷʝʪ 0,98, ʕʣʝʢʪʦʥ-05 ï 1, ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʣʘʚʥʳʡ ʧʫʩʢʘʪʝʣʴ ï 0,88. ʇʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʇʇʋ çʕʣʝʢʪʦʥ-05è ʩ ʯʘʩʪʦʪʥʳʤ ʧʫʩʢʘʪʝʣʝʤ ʜʦʨʦʞʝ, ʮʝʥʘ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʋʇʇ ʠ ʪʠʨʠʩʪʦʨʥʦʛʦ ʋʇʇ ʘʥʘʣʦʛʠʯʥʘ, ʥʦ ʪʠʨʠʩʪʦʨʥʳʡ ʋʇʇ 

ʙʦʣʝʝ ʤʦʱʥʳʡ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʪʠʨʠʩʪʦʨʥʘʷ ʩʪʘʥʮʠʷ ʧʣʘʚʥʦʛʦ 

ʧʫʩʢʘ ʊʨʠʦʣ AC25 ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʚʳʙʦʨʦʤ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʝʢʪʘ ʋʕʎʅ ʩ ʪʠʨʠʩʪʦʨʥʳʤ 

ʫʧʨʘʚʣʝʥʠʝʤ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʢʨʠʪʝʨʠʠ: 

ʅʘʜʸʞʥʦʩʪʴ ï ʉʧʦʩʦʙʥʦʩʪʴ ʩʠʩʪʝʤʳ ʧʨʦʜʦʣʞʘʪʴ ʥʦʨʤʘʣʴʥʫʶ ʨʘʙʦʪʫ ʚ 

ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ.  
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ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ï ʢʨʠʪʝʨʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʨʠʚʦʜʦʤ ʥʘʩʦʩʘ.  

ɹʝʟʦʧʘʩʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʱʠʪʠʪʴ ʣʶʜʝʡ ʠ ʪʝʭʥʠʢʫ ʦʪ ʥʝʛʘʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ.  

ʋʜʦʙʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ʩʧʦʩʦʙʥʦʩʪʴ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ, ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ.  

ʈʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ ï ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʨʘʙʦʯʝʤ 

ʩʦʩʪʦʷʥʠʠ ʟʘ ʩʯʝʪ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʨʝʤʦʥʪʘ.  

ʊʘʙʣʠʮʘ 6.17 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

ʧʨʦʝʢʪʘ 

ʂʨʠʪʝʨʠʠ 
ɺʝʩʦʚʦʡ 

ʢʦʵʬʬʠʮʠʝʥʪ 

ʊʨʠʦʣ ɸʉ25 

 

 

ʕʣʝʢʪʦʥ-05 

 

ʊʨʘʜʠʮʠʦʥʥʳʡ 

ʧʣʘʚʥʳʡ 

ʧʫʩʢʘʪʝʣʴ 

 

ʅʘʜʸʞʥʦʩʪʴ 0.4 5 5 4 

ʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ 0.15 4 5 3 

ʋʜʦʙʩʪʚʦ ʵʢʩʧʣʫʘʪʘʮʠʠ 0.1 5 5 5 

ɹʝʟʦʧʘʩʥʦʩʪʴ 0.15 5 5 2 

ʈʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ 0.2 5 3 2 

ʀʪʦʛʦ 1    

ɸʥʘʣʠʟ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʦʝʢʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠʶ: 

 

ʛʜʝ  ï ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʥʘʫʯʥʦʡ ʨʘʟʨʘʙʦʪʢʠ; ïʚʝʩ ʧʦʢʘʟʘʪʝʣʷ (ʚ 

ʜʦʣʷʭ ʝʜʠʥʠʮʳ); ïʙʘʣʣ i-ʛʦ ʧʦʢʘʟʘʪʝʣʷ. 

ʊʦʛʜʘ: 
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ɺʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʡ ʦʮʝʥʢʝ ʊʨʠʦʣ ɸʉ25 ʥʘʙʨʘʣ ʚʳʩʦʢʠʡ ʙʘʣʣ 4,85, ʪʦʛʜʘ 

ʢʘʢ ʢʦʥʢʫʨʝʥʪ ʕʣʝʢʪʦʥ-05 ʥʘʙʨʘʣ 4,7. ʉʨʝʜʠ ʥʠʭ, ʧʦʩʢʦʣʴʢʫ ʕʣʝʢʪʦʥ-05 ʤʦʞʝʪ 

ʥʘʧʨʘʚʣʝʥʥʦ ʨʝʛʫʣʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʋʕʎʅ ʠ ʠʤʝʝʪ ʙʦʣʴʰʦʡ 

ʜʠʘʧʘʟʦʥ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʢʦʨʦʩʪʠ, ʦʥ ʦʙʣʘʜʘʝʪ ʦʪʣʠʯʥʳʤʠ 

ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. ʊʨʠʦʣ ɸʉ25 ʠʤʝʝʪ ʙʦʣʝʝ ʧʨʦʩʪʫʶ 

ʢʦʥʩʪʨʫʢʮʠʶ ʠ ʣʫʯʰʫʶ ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʴ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʧʣʘʚʥʳʡ 

ʧʫʩʢʘʪʝʣʴ ʥʘʙʨʘʣ ʚ ʩʨʘʚʥʝʥʠʠ ʚʩʝʛʦ 3,3 ʙʘʣʣʘ, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʦʥ ʥʝ 

ʷʚʣʷʝʪʩʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʤ ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʥʘʣʦʛʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ ʠ ʘʥʘʣʦʛʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ 

ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʬʠʥʘʥʩʦʚʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦ ʬʦʨʤʫʣʝ: 

 

Ὅ̉̕ ̎̑
˗

Ὅ̕

τȟψυ

πȟωψ
τȟωυ 

Ὅ̉̕ ̎̑
˗

Ὅ̕

τȟχ

ρ
τȟχ 

Ὅ̉̕ ̎̑
˗

Ὅ̕

σȟσ

πȟψψ
σȟχυ 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ: 

 

ʛʜʝ ʕʩʨï ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʝʢʪʘ;  

Ὅʬ
ʨ ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʘʙʦʪʢʠ;  

Ὅʬ  ï ʠʥʪʝʛʨʘʣʴʥʳʡ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʘʥʘʣʦʛʘ. 

˪̒  ̑

τȟωυ

τȟχ
ρȟπυ 

˪̒  ̑

τȟωυ

σȟχυ
ρȟσς 
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ʆʪʨʘʟʠʤ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʚ 

ʪʘʙʣʠʮʝ 6.18. 

ʊʘʙʣʠʮʘ 6.18 ï ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ˉ 

ʧ/ʧ 

ʇʦʢʘʟʘʪʝʣʠ ʈʘʟʨʘʙʦʪʢʘ ɸʥʘʣʦʛ 1 ɸʥʘʣʦʛ 2 

1 ʀʥʪʝʛʨʘʣʴʥʳʡ ʬʠʥʘʥʩʦʚʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʨʘʙʦʪʢʠ 

0.98 1 0.88 

2 ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʨʝʩʫʨʩʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʟʨʘʙʦʪʢʠ 

4,85 4,7 3,3 

3 ʀʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

4,95 4,7 3,75 

4 ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʥʝʥʠʷ 

1,05 1,32 

 

ɺʳʚʦʜʳ ʧʦ ʛʣʘʚʝ: 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʬʠʥʘʥʩʳ ʧʦ ʦʙʲʝʢʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʋʕʎʅ 

ʩʦ ʩʪʘʥʮʠʝʡ ʫʧʨʘʚʣʝʥʠʷ ʧʣʘʚʥʳʤ ʧʫʩʢʦʤ ʥʘ ʪʠʨʠʩʪʦʨʥʦʤ ʧʨʠʥʮʠʧʝ. ʅʝʩʤʦʪʨʷ 

ʥʘ ʪʦ, ʯʪʦ ʩʪʦʠʤʦʩʪʴ ʝʛʦ ʚʥʝʜʨʝʥʠʷ ʫʤʝʨʝʥʥʘʷ, ʦʥ ʦʙʣʘʜʘʝʪ ʣʫʯʰʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʝʭʥʦʣʦʛʠʠ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ɹʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʛʨʘʬʠʢʠ 

ʧʨʦʚʝʜʝʥʠʷ ʅʊʀ, ʦʧʨʝʜʝʣʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ, ʨʘʩʩʯʠʪʘʥʳ ʟʘʪʨʘʪʳ. ʅʘ 

ʧʨʦʚʝʜʝʥʠʝ ʨʘʙʦʪ ʟʘʪʨʘʯʝʥʦ 239,5 ʪʳʩ. ʨʫʙʣʝʡ, ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ 

330.2 ʪʳʩʷʯ ʨʫʙʣʝʡ. ʈʘʙʦʪʳ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʟʘ 87 ʨʘʙʦʯʠʭ ʜʥʝʡ ʙʨʠʛʘʜʦʡ ʠʟ 

ʜʚʫʭ ʯʝʣʦʚʝʢ. ʅʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʠʪʦʛʘʤ ʩʨʘʚʥʝʥʠʷ ʬʠʥʘʥʩʦʚʦʡ ʠ ʨʝʩʫʨʩʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʣʫʯʘʝʪʩʷ ʥʘʰʘ ʨʘʟʨʘʙʦʪʢʘ. 
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7 ʉʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ 

ʥʘʩʦʩʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʧʨʠ ʨʘʙʦʪʝ ʫʩʪʨʦʡʩʪʚʘ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʚ ʚʠʜʝ 

ʢʦʤʧʴʶʪʝʨʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ. ʅʦ ʵʪʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚ ʠʜʝʘʣʴʥʳʭ 

ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʥʝ ʩʮʝʥʘʨʠʡ ʨʝʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ɺ ʨʝʘʣʴʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ ʤʦʥʪʘʞ ʠ ʫʧʨʘʚʣʝʥʠʝ ʫʩʪʨʦʡʩʪʚʦʤ 

ʵʣʝʢʪʨʦʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʤ ʧʨʦʮʝʩʩʦʤ. 

ʅʝʙʨʝʞʥʦʝ ʦʙʨʘʱʝʥʠʝ ʧʨʠʚʝʜʝʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʨʷʤ ʧʨʝʜʧʨʠʷʪʠʷ ʠ 

ʪʨʘʚʤʘʤ ʠʣʠ ʜʘʞʝ ʛʠʙʝʣʠ ʧʝʨʩʦʥʘʣʘ. 

ʇʦʵʪʦʤʫ ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʧʦʣʥʳʝ ʤʝʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ 

ʫʩʪʨʘʥʝʥʠʷ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʧʨʦʮʝʩʩʝ. 

 

7.1. ʇʨʘʚʦʚʳʝ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʚʦʧʨʦʩʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʏʪʦʙʳ ʫʟʥʘʪʴ, ʢʘʢ ʦʨʛʘʥʠʟʦʚʘʪʴ ʦʧʝʨʘʪʦʨʦʚ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʠ 

ʙʝʟʦʧʘʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʧʝʨʘʮʠʡ, ʤʳ ʤʦʞʝʤ ʦʙʨʘʪʠʪʴʩʷ ʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʟʘʢʦʥʘʤ, ʦʙʥʘʨʦʜʦʚʘʥʥʳʤ ʚ ʩʪʨʘʥʝ. 

ʆʩʥʦʚʥʳʝ ʧʨʘʚʦʚʳʝ ʛʘʨʘʥʪʠʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʝʛʫʣʠʨʫʶʪʩʷ ʊʨʫʜʦʚʳʤ ʢʦʜʝʢʩʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (2001 ʛ. ʠ 

ʧʦʩʣʝʜʫʶʱʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʠ ʜʦʧʦʣʥʝʥʠʷʤʠ). ɿʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʦ ʪʨʫʜʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʨʝʛʫʣʠʨʫʝʪ ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʨʘʙʦʪʥʠʢʘʤʠ ʠ 

ʨʘʙʦʪʦʜʘʪʝʣʷʤʠ, ʚʢʣʶʯʘʷ, ʥʦ ʥʝ ʦʛʨʘʥʠʯʠʚʘʷʩʴ ʧʨʘʚʘʤʠ ʠ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷʤʠ, 

ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʪʨʫʜʘ, ʦʪʧʫʩʢʘʤʠ ʠ ʜʨ. 

ʂʦʜʝʢʩ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʨʘʙʦʪʦʜʘʪʝʣʠ ʜʦʣʞʥʳ ʧʨʠʦʙʨʝʪʘʪʴ ʫʩʣʫʛʠ 

ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ ʜʣʷ ʨʘʙʦʪʥʠʢʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʘʚ 

ʨʘʙʦʪʥʠʢʦʚ, ʘ ʨʘʙʦʪʥʠʢʠ ʜʦʣʞʥʳ ʧʦʣʫʯʘʪʴ ʥʘʜʣʝʞʘʱʫʶ ʢʦʤʧʝʥʩʘʮʠʶ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʨʘʚʤ ʠʣʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ɺ 

ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʙʦʪʦʜʘʪʝʣʠ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʜʦ ʧʨʠʝʤʘ ʥʘ ʨʘʙʦʪʫ ʩʦʪʨʫʜʥʠʢʦʚ 
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ʧʦ ʪʝʭʥʠʢʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʤʫ ʦʙʫʯʝʥʠʶ. 

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʦʪʜʝʣʝʥʠʝ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴ ʧʨʘʚʠʣʘ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʟʘʢʦʥʦʤ: 

- ʆʙʝʩʧʝʯʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʙʦʪʥʠʢʦʚ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ; 

- ʅʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʫʶ ʟʘʱʠʪʥʫʶ ʦʜʝʞʜʫ, ʢʘʩʢʠ, 

ʤʘʩʢʠ, ʦʙʫʚʴ ʠ ʜʨʫʛʠʝ ʧʨʝʜʤʝʪʳ (ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦʛʨʫʞʥʦʛʦ 

ʵʣʝʢʪʨʦʥʘʩʦʩʘ ʚʳʙʨʦʩʳ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʙʦʣʴʰʠʝ, ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ 

ʩʣʦʞʥʳʝ, ʪʦʢʩʠʯʥʳʝ, ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʚʳʙʨʦʩʳ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʳʝ, ʯʪʦ ʵʪʦ 

ʦʯʝʥʴ ʚʨʝʜʥʦ) ; 

- ʆʧʝʨʘʪʦʨʳ ʨʘʙʦʪʘʶʪ ʧʦʩʤʝʥʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ 

ʚʨʝʤʝʥʝʤ - ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʨʘʙʦʪʘʝʪ ʥʝʧʨʝʨʳʚʥʦ ʥʝ ʙʦʣʝʝ 8 ʯʘʩʦʚ ʚ ʜʝʥʴ 

(ʜʦʣʛʦʚʨʝʤʝʥʥʘʷ ʨʘʙʦʪʘ ʙʫʜʝʪ ʦʪʚʣʝʢʘʪʴ ʚʥʠʤʘʥʠʝ ʦʧʝʨʘʪʦʨʘ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʘʚʘʨʠʡʥʦʩʪʠ) ; 

- ʇʨʦʚʝʜʝʥʠʝ ʥʝʦʙʭʦʜʠʤʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ 

ʩʦʪʨʫʜʥʠʢʦʚ; 

- ʅʝʩʦʚʝʨʰʝʥʥʦʣʝʪʥʠʤ ʠ ʣʠʮʘʤ ʩ ʤʝʜʠʮʠʥʩʢʠʤʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷʤʠ ʟʘʧʨʝʱʘʝʪʩʷ ʨʘʙʦʪʘʪʴ ʚʦ ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ; 

- ʈʝʛʫʣʷʨʥʘʷ ʧʨʦʚʝʨʢʘ ʪʝʭʥʠʢʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʣʦʱʘʜʢʘʭ. 

ɺʳʰʝʫʢʘʟʘʥʥʳʝ ʧʨʘʚʠʣʘ ʤʦʛʫʪ ʵʬʬʝʢʪʠʚʥʦ ʟʘʱʠʪʠʪʴ ʣʠʯʥʫʶ 

ʙʝʟʦʧʘʩʥʦʩʪʴ ʨʘʙʦʯʠʭ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʧʣʦʱʘʜʢʝ, ʥʦ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ, ʧʦʤʠʤʦ ʦʧʝʨʘʪʦʨʦʚ ʥʘ 

ʧʣʦʱʘʜʢʝ, ʪʘʢʞʝ ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʝʨʩʦʥʘʣ ʚ ʫʜʘʣʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ. ʅʘʤ ʪʘʢʞʝ 

ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʣʷ ʥʝʛʦ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ ʚ ʧʦʤʝʱʝʥʠʠ ʫʯʠʪʳʚʘʡʪʝ: ʧʦʟʫ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʦʬʠʩʝ, ʚʤʝʩʪʠʤʦʩʪʴ ʧʦʤʝʱʝʥʠʷ, ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʩʤʘʪʨʠʚʘʪʴ 

ʵʣʝʤʝʥʪʳ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ, ʩʚʷʟʴ ʩ ʚʥʝʰʥʠʤ ʧʨʦʩʪʨʘʥʩʪʚʦʤ, ʩʧʦʩʦʙʥʦʩʪʴ 

ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʠ ʧʫʙʣʠʢʦʚʘʪʴ ʦʬʠʩʥʳʝ ʜʦʢʫʤʝʥʪʳ. 
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ʇʣʘʥʠʨʦʚʢʘ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʜʦʣʞʥʘ ʦʩʪʘʚʣʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʤʝʩʪʘ ʜʣʷ 

ʧʝʨʝʜʚʠʞʝʥʠʷ ʣʶʜʝʡ ʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʦʛʨʘʥʠʯʝʥʠʷ, ʥʘʣʘʛʘʝʤʳʝ ʨʘʙʦʯʝʡ ʦʜʝʞʜʦʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʇʨʠ ʵʪʦʤ 

ʧʣʘʥʠʨʦʚʢʘ ʨʘʙʦʯʝʡ ʟʦʥʳ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʥʝʦʙʭʦʜʠʤʫʶ ʩʚʷʟʴ ʦʧʝʨʘʪʦʨʘ ʩ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʠ ʤʝʞʜʫ ʦʧʝʨʘʪʦʨʘʤʠ (ʟʨʠʪʝʣʴʥʫʶ, ʩʣʫʭʦʚʫʶ, ʪʘʢʪʠʣʴʥʫʶ ʠ 

ʪ.ʜ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʙʦʪʥʠʢʘʤ ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʚʨʝʤʷ ʠ ʤʝʩʪʦ ʜʣʷ ʦʪʜʳʭʘ, ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʨʘʙʦʯʫʶ ʫʪʦʤʣʷʝʤʦʩʪʴ ʠ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʇʝʨʩʦʥʘʣ ʚ ʫʜʘʣʝʥʥʦʡ ʦʧʝʨʘʮʠʦʥʥʦʡ ʤʦʞʝʪ ʫʜʘʣʝʥʥʦ ʥʘʙʣʶʜʘʪʴ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʚʩʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʯʝʨʝʟ ʢʦʤʧʴʶʪʝʨʥʫʶ ʩʠʩʪʝʤʫ ʠ ʧʦʜʦʣʛʫ ʩʠʜʝʪʴ ʧʝʨʝʜ ʨʘʙʦʯʠʤ ʩʪʦʣʦʤ. 

ʈʘʟʤʝʨ ʚʝʨʩʪʘʢʘ ʚʣʠʷʝʪ ʥʘ ʨʘʙʦʯʝʝ ʧʦʣʦʞʝʥʠʝ ʦʧʝʨʘʪʦʨʘ. ɺʳʩʦʪʘ ʚʝʨʩʪʘʢʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʩʦʪʦʡ ʠʥʩʪʨʫʤʝʥʪʘ ʦʪ ʧʦʣʘ ʜʦ ʨʦʚʥʦʛʦ ʩʪʦʣʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʢʦʥʩʪʨʫʢʮʠʷ ʩʠʜʝʥʴʷ (ʫʛʦʣ, ʚʳʩʦʪʘ, ʧʣʦʱʘʜʴ ʠ ʪ. ʜ.) ʪʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʘ, ʠ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʠʜʘʤʠ ʨʘʙʦʪ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʪʨʝʙʦʚʘʥʠʷ 

ʢ ʢʦʥʩʪʨʫʢʮʠʠ ʚ ɻʆʉʊ 12.2.032ï78 çʉʉɹʊ. ʈʘʙʦʯʝʝ ʤʝʩʪʦ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʨʘʙʦʪ ʩʠʜʷ. ʆʙʱʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷè ʠ ɻʆʉʊ 21889ï76* çʂʨʝʩʣʦ 

ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ. ʆʙʱʠʝ ʵʨʛʦʥʦʤʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷè. ʆʙʱʠʝ ʜʠʘʧʘʟʦʥʳ 

ʨʝʛʫʣʠʨʦʚʢʠ ʧʝʨʝʯʠʩʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 7.1,ʩʦʛʣʘʩʥʦ [27] ʠ [28]. 

ʊʘʙʣʠʮʘ 7.1 ï ʆʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʨʘʙʦʯʠʤ ʤʝʩʪʘʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʩʦʥʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʦʚ
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ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʚʩʝ ʨʘʙʦʪʥʠʢʠ ʜʦʣʞʥʳ 

ʙʳʪʴ ʟʘʱʠʱʝʥʳ ʦʪ ʦʧʘʩʥʳʭ ʠ ʚʨʝʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ɻʆʉʊ 12.0.003-74 [29] ʠ 

ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʳ ʩʨʝʜʩʪʚʘʤʠ ʫʩʧʝʰʥʦʛʦ ʫʭʦʜʘ ʩ ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʚ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

 

7.2. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʇʨʠ ʜʦʙʳʯʝ ʥʝʬʪʠ ʩ ʧʦʤʦʱʴʶ ʕʎʅ ʦʧʝʨʘʪʦʨʳ ʤʦʛʫʪ ʧʦʜʚʝʨʛʘʪʴʩʷ 

ʩʣʝʜʫʶʱʠʤ ʚʨʝʜʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ (ɺʇʌ)  ʦʧʘʩʥʳʤ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʘʤ (ʆʇʌ)[29]. 

ʊʘʙʣʠʮʘ 7.2 ï ɺʦʟʤʦʞʥʳʝ ʦʧʘʩʥʳʝ ʠ ʚʨʝʜʥʳʝ ʬʘʢʪʦʨʳ 

ʌʘʢʪʦʨʳ 
ʅʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ 

1. ʋʭʫʜʰʝʥʠʝ ʠ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ (ɺʇʌ) 

ɻʆʉʊ 12.1.005-88 ʉʉɹʊ. ʆʙʱʠʝ 

ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʚʦʟʜʫʭʫ ʨʘʙʦʯʝʡ ʟʦʥʳ. 

2. ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʰʫʤʘ (ɺʇʌ) 

ʉʇ 51.13330.2011. ɿʘʱʠʪʘ ʦʪ ʰʫʤʘ. 

ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 23-03-

2003 

3.ʇʦʚʳʰʝʥʥʳʡ ʫʨʦʚʝʥʴ 

ʚʠʙʨʘʮʠʠ (ɺʇʌ) 

ɻʆʉʊ 12.1.012-90 ʉʉɹʊ. ɺʠʙʨʘʮʠʦʥʥʘʷ 

ʙʦʣʝʟʥʴ. ʆʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ. ʀ ɻʆʉʊ 

12.4.002 ï 97 ʉʉɹʊ. ʉʨʝʜʩʪʚʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʨʫʢ ʦʪ ʚʠʙʨʘʮʠʠ. 

ʆʙʱʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

4.ʆʧʘʩʥʦʩʪʴ ʧʦʨʘʞʝʥʠʷ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ 

(ʆʇʌ) 

ɻʆʉʊ 12.1.038-82. ʉʉɹʊ. 

ʕʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ 

ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ 

ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʠ ʪʦʢʦʚ. 

7.2.1 ɸʥʘʣʠʟ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʅʝʬʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʦʜʝʨʞʠʪ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ, 

ʢʘʢ ʫʛʣʝʨʦʜ, ʩʝʨʘ, ʚʦʜʦʨʦʜ, ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʜʦʙʳʯʠ ʤʦʞʝʪ 

ʦʙʨʘʟʦʚʳʚʘʪʴ ʨʘʟʣʠʯʥʳʝ ʪʦʢʩʠʯʥʳʝ ʠ ʚʨʝʜʥʳʝ ʛʘʟʳ (ʦʢʠʩʴ ʫʛʣʝʨʦʜʘ, 

ʩʝʨʦʚʦʜʦʨʦʜ, ʜʚʫʦʢʠʩʴ ʩʝʨʳ, ʜʚʫʦʢʠʩʴ ʢʠʩʣʦʨʦʜʘ ʠ ʜʨ.), ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʫʛʨʦʞʘʪʴ ʞʠʟʥʠ ʧʝʨʩʦʥʘʣʘ ʥʘ ʧʣʦʱʘʜʢʝ. 
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ʇʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʵʪʠ ʛʘʟʳ ʧʦʧʘʜʘʶʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʠʣʠ ʙʠʦʬʠʟʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ ʚʳʟʳʚʘʶʪ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʤʝʪʘʙʦʣʠʯʝʩʢʦʝ ʥʘʨʫʰʝʥʠʝ ʠʣʠ ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ, 

ʚʳʟʳʚʘʷ ʟʘʙʦʣʝʚʘʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʦʪʨʘʚʣʝʥʠʝʤ. ʊʦʢʩʠʯʥʳʡ 

ʛʘʟ ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʠ ʧʨʦʛʣʘʪʳʚʘʥʠʠ, ʚʜʳʭʘʥʠʠ ʠʣʠ 

ʚʩʘʩʳʚʘʥʠʠ ʯʝʨʝʟ ʢʦʞʫ ʟʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʚʳʟʳʚʘʷ ʩʠʤʧʪʦʤʳ 

ʦʩʪʨʦʛʦ ʦʪʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʦʩʪʨʳʤ ʦʪʨʘʚʣʝʥʠʝʤ. 

ʗʚʣʝʥʠʝ ʦʪʨʘʚʣʝʥʠʷ, ʚʳʟʚʘʥʥʦʝ ʧʘʨʘʤʠ ʤʘʩʣʘ, ʦʙʳʯʥʦ ʧʦʨʘʞʘʝʪ 

ʮʝʥʪʨʘʣʴʥʫʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʘ ʣʝʛʢʦʝ ʦʪʨʘʚʣʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʛʦʣʦʚʥʦʡ 

ʙʦʣʴʶ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʝʤ ʠ ʦʙʱʝʡ ʩʣʘʙʦʩʪʴʶ. ɺ ʵʪʦ ʚʨʝʤʷ ʦʧʝʨʘʪʦʨ ʜʦʣʞʝʥ 

ʥʝʤʝʜʣʝʥʥʦ ʧʦʢʠʥʫʪʴ ʦʪʨʘʚʣʝʥʥʫʶ ʩʨʝʜʫ ʠ ʧʦʜʳʰʘʪʴ ʩʚʝʞʠʤ ʚʦʟʜʫʭʦʤ, ʯʪʦʙʳ 

ʙʳʩʪʨʦ ʚʦʩʩʪʘʥʦʚʠʪʴʩʷ. 

ʋʤʝʨʝʥʥʦʝ ʦʪʨʘʚʣʝʥʠʝ: ʩʧʫʪʘʥʥʦʩʪʴ ʩʦʟʥʘʥʠʷ, ʧʦʢʨʘʩʥʝʥʠʝ ʢʦʞʠ, 

ʪʨʝʙʫʝʪʩʷ ʥʝʤʝʜʣʝʥʥʘʷ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ. 

ʊʷʞʝʣʦʝ ʦʪʨʘʚʣʝʥʠʝ: ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʣʝʛʢʠʭ, ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʠ 

ʩʝʨʜʮʘ, ʟʘʪʨʫʜʥʝʥʥʦʝ ʜʳʭʘʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʥʝʤʝʜʣʝʥʥʦ ʦʢʘʟʘʪʴ ʧʦʤʦʱʴ, ʠʥʘʯʝ 

ʵʪʦ ʙʫʜʝʪ ʦʧʘʩʥʦ ʜʣʷ ʞʠʟʥʠ. 

ʊʘʙʣʠʮʘ 7.3ï ʇʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʟʜʫʭʝ[30]. 

 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʩʢʦʣʴʢʫ ʥʝʬʪʷʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʙʫʜʝʪ ʨʘʙʦʪʘʪʴ 

ʥʝʧʨʝʨʳʚʥʦ ʢʨʫʛʣʦʩʫʪʦʯʥʦ, ʯʪʦʙʳ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʩʦʥʘʣ ʩʪʦʣʢʥʝʪʩʷ ʩ ʩʠʪʫʘʮʠʝʡ ʨʘʙʦʪʳ ʧʨʠ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʝ 

ʥʘ ʦʪʢʨʳʪʦʤ ʚʦʟʜʫʭʝ ʚ ʥʦʯʥʦʝ ʚʨʝʤʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʬʠʟʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʠ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʚʘʨʠʠ. 

ʇʦʵʪʦʤʫ, ʯʪʦʙʳ ʦʙʝʟʦʧʘʩʠʪʴ ʣʶʜʝʡ, ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ 

ʟʘʱʠʪʥʳʝ ʤʝʨʳ ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ð ʨʘʟʜʘʪʴ ʩʨʝʜʩʪʚʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ, 
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ʪʘʢʠʝ ʢʘʢ ʧʨʦʪʠʚʦʛʘʟʳ, ʢʦʩʪʶʤʳ ʭʠʤʟʘʱʠʪʳ ʠ ʢʘʩʢʠ. ɸ ʪʘʢʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʦʜʝʞʜʳ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʭʦʣʦʜʘ ʠ ʞʘʨʦʩʪʦʡʢʦʡ ʦʜʝʞʜʳ ʜʣʷ ʨʘʙʦʯʠʭ ʫʩʣʦʚʠʡ, 

ʯʪʦʙʳ ʩʧʨʘʚʠʪʴʩʷ ʩ ʨʘʙʦʪʦʡ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ [31]. 

ʂʨʦʤʝ ʪʦʛʦ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ 

ʩʨʝʜʝ ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʨʦʚʥʝʤ ʰʫʤʘ, ʠ ʧʦʛʨʫʞʥʳʝ ʵʣʝʢʪʨʦʥʘʩʦʩʳ ʥʝ ʷʚʣʷʶʪʩʷ 

ʠʩʢʣʶʯʝʥʠʝʤ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʛʦ, ʯʪʦʙʳ ʧʝʨʩʦʥʘʣ ʥʝ ʧʦʜʚʝʨʛʘʣʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʯʨʝʟʤʝʨʥʦʛʦ ʫʨʦʚʥʷ ʰʫʤʘ, ʧʨʝʜʫʩʤʦʪʨʝʥʦ, ʯʪʦ ʫʨʦʚʝʥʴ ʰʫʤʘ ʚ 

ʟʦʥʝ, ʛʜʝ ʨʘʙʦʪʘʶʪ ʨʘʙʦʯʠʝ, ʜʦʣʞʝʥ ʙʳʪʴ ʥʠʞʝ 80 ɼɹ [32].  

ɺ ʪʘʙʣʠʮʝ ʥʠʞʝ ʧʨʠʚʝʜʝʥʳ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʨʦʚʥʝʡ ʰʫʤʘ. 

ʊʘʙʣʠʮʘ 7.4ï ɼʦʧʫʩʪʠʤʳʝ ʫʨʦʚʥʠ ʰʫʤʘ ʧʨʠ ʬʠʟʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ [33] 

 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʰʫʤʘ ʤʦʞʝʪ ʥʘʥʝʩʪʠ 

ʥʝʦʙʨʘʪʠʤʳʡ ʫʱʝʨʙ ʨʘʙʦʪʥʠʢʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ: 

- ʉʠʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʬʫʥʢʮʠʶ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, ʚʳʟʳʚʘʷ 

ʩʣʘʙʦʩʪʴ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʜʠʩʬʫʥʢʮʠʶ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ; 

- ɺr ʟʳʚʘʪʴ ʩʠʤʧʪʦʤʳ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ; 

- ʆʧʘʩʥʦ ʜʣʷ ʦʨʛʘʥʦʚ ʩʣʫʭʘ, ʚʳʟʳʚʘʷ ʧʦʪʝʨʶ ʩʣʫʭʘ; 

- ʄʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʳ ʟʨʝʥʠʷ; 

- ʄʦʞʝʪ ʚʳʟʚʘʪʴ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʵʣʝʢʪʨʠʯʝʩʢʠʡ 
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ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩ ʥʝʠʟʙʝʞʥʦ ʙʫʜʝʪ ʚʠʙʨʠʨʦʚʘʪʴ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ, ʯʪʦ 

ʥʘʟʳʚʘʝʪʩʷ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʠʙʨʘʮʠʝʡ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʩʠʣʴʥʳʭ ʚʠʙʨʘʮʠʡ ʥʘ ʚʩʝ ʪʝʣʦ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ 

ʠʣʠ ʩʤʝʱʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ, ʠʟʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʥʝʨʚʦʚ 

ʠ ʩʦʩʫʜʦʚ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʜʠʩʪʨʦʬʠʠ ʪʢʘʥʝʡ, ʥʘʧʨʠʤʝʨ ʢ ʙʦʣʠ ʚ ʩʪʦʧʘʭ, 

ʫʩʪʘʣʦʩʪʠ ʥʠʞʥʠʭ ʢʦʥʝʯʥʦʩʪʝʡ, ʫʤʝʥʴʰʝʥʠʶ ʧʫʣʴʩʘʮʠʠ ʩʧʠʥʥʦʛʦ ʞʠʨʘ ʠ 

ʩʥʠʞʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʢʦʞʠ; ʞʝʥʱʠʥʳ-ʨʘʙʦʪʥʠʮʳ ʤʦʞʝʪ ʨʘʟʚʠʪʴʩʷ 

ʧʨʦʚʠʩʘʥʠʝ ʤʘʪʢʠ ʇʦʚʳʰʝʥʥʘʷ ʯʘʩʪʦʪʘ ʧʨʦʚʠʩʘʥʠʷ, ʩʘʤʦʧʨʦʠʟʚʦʣʴʥʳʭ ʘʙʦʨʪʦʚ 

ʠ ʘʥʦʤʘʣʴʥʳʭ ʨʦʜʦʚ. ʋʩʢʦʨʝʥʠʝ ʚʠʙʨʘʮʠʠ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʚʝʩʪʠʙʫʣʷʨʥʫʶ ʜʠʩʬʫʥʢʮʠʶ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʨʝʛʫʣʷʮʠʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʫʭʘ ʠ ʙʘʣʘʥʩʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʙʣʝʜʥʦʩʪʠ, ʪʦʰʥʦʪʝ, ʨʚʦʪʝ, 

ʭʦʣʦʜʥʦʤʫ ʧʦʪʫ, ʛʦʣʦʚʥʳʤ ʙʦʣʷʤ, ʛʦʣʦʚʦʢʨʫʞʝʥʠʶ, ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʜʳʭʘʥʠʶ , 

ʘ ʪʘʢʞʝ ʩʥʠʞʝʥʠʝ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ ʠ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʜʨʫʛʠʝ ʩʠʤʧʪʦʤʳ. ɺʠʙʨʘʮʠʷ ʚʩʝʛʦ ʪʝʣʘ ʪʘʢʞʝ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʵʬʬʝʢʪʳ 

ʜʚʠʛʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ, ʪʘʢʠʝ ʢʘʢ ʪʨʘʚʤʳ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɼʣʠʪʝʣʴʥʦʝ ʥʝʧʨʝʨʳʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʠʙʨʠʨʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʨʝʞʜʝʥʠʶ ʧʝʨʠʬʝʨʠʯʝʩʢʦʛʦ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ 

ʥʝʨʚʦʚ ʠ ʦʧʦʨʥʦ-ʜʚʠʛʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʦʨʛʘʥʦʚ ʩʣʫʭʘ. 

ʊʘʙʣʠʮʘ 7.5ï ɼʦʧʫʩʪʠʤʳʝ ʚʝʣʠʯʠʥʳ ʚʠʙʨʘʮʠʠ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʧʨʝʜʧʨʠʷʪʠʡ [35]. 



117 

 

ɺʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʚʠʙʨʘʮʠʶ ʥʝʚʦʟʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʫʩʪʨʘʥʠʪʴ ʠʣʠ 

ʠʟʙʝʞʘʪʴ. ʕʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʦʧʝʨʘʮʠʡ, ʪʨʝʙʫʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʯʥʳʭ ʚʠʙʨʘʮʠʦʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ɿʘʱʠʪʘ ʦʪ ʚʠʙʨʘʮʠʠ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʢʘʢ ʫʤʝʥʴʰʠʪʴ ʠ ʠʟʙʝʞʘʪʴ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʷʝʤʦʛʦ 

ʚʠʙʨʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤʫ ʧʝʨʩʦʥʘʣʫ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ʨʫʯʥʳʝ 

ʚʠʙʨʘʮʠʦʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. ʏʘʩʪʦʪʘ, ʘʤʧʣʠʪʫʜʘ ʠ ʫʩʢʦʨʝʥʠʝ ʚʠʙʨʘʮʠʠ 

ʷʚʣ̫ʁ ʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʚʦʟʜʝʡʩʪʚʠʷ ʚʠʙʨʘʮʠʠ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ, 

ʪʘʢʞʝ ʚʘʞʥʳ ʫʜʘʨ ʠ ʥʘʧʨʷʞʝʥʠʝ. 

- ʈʝʬʦʨʤʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʪʦʜʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ ʩʥʠʞʝʥʠʷ ʚʠʙʨʘʮʠʠ, ʢʦʥʪʨʦʣʴ ʠʣʠ ʫʩʪʨʘʥʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʚʠʙʨʘʮʠʠ ʠʟ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʝʨʦʡ ʜʣʷ 

ʢʦʥʪʨʦʣʷ ʚʠʙʨʘʮʠʠ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʩʥʠʞʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʠʙʨʘʮʠʠ; 

- ʇʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʧʦʣʘ ʠ ʦʩʥʦʚʘʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ 

(ʨʝʟʠʥʦʚʳʡ ʚʠʙʨʦʛʘʩʷʱʠʡ ʩʣʦʡ, ʧʨʦʙʢʦʚʘʷ ʚʠʙʨʦʛʘʩʷʱʘʷ ʧʦʜʫʰʢʘ, 

ʚʠʙʨʦʛʘʩʷʱʘʷ ʧʦʜʫʰʢʘ ʠʟ ʩʪʝʢʣʦʚʘʪʳ, ʢʦʤʧʦʟʠʪʥʦʝ ʚʠʙʨʦʠʟʦʣʷʮʠʦʥʥʦʝ 

ʫʩʪʨʦʡʩʪʚʦ) 

- ʋʣʫʯʰʠʪʴ ʫʩʣʦʚʠʷ ʪʨʫʜʘ. ʅʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʝʥʳ ʚʝʩ ʠʥʩʪʨʫʤʝʥʪʘ, 
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ʘʤʧʣʠʪʫʜʘ ʚʠʙʨʘʮʠʠ ʠ ʯʘʩʪʦʪʘ ʚʠʙʨʘʮʠʠ, ʜʣʷ ʦʧʝʨʘʪʦʨʦʚ ʨʝʘʣʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ 

ʨʦʪʘʮʠʠ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʦʪʜʳʭʘʪʴ ʤʝʞʜʫ ʨʘʙʦʪʘʤʠ ʠ ʪ.ʜ.; 

- ʋʩʠʣʠʪʴ ʪʝʭʥʠʯʝʩʢʫʶ ʧʦʜʛʦʪʦʚʢʫ ʠ ʫʤʝʥʴʰʠʪʴ ʩʪʘʪʠʯʝʩʢʫʶ 

ʨʘʙʦʯʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʚ ʨʘʙʦʪʝ; 

- ʈʝʛʫʣʷʨʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʦʩʤʦʪʨ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʨʝʛʫʣʷʨʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʦʩʤʦʪʨʦʚ ʜʣʷ ʪʝʭ, ʢʪʦ ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪ ʚʠʙʨʠʨʫʶʱʠʝ 

ʠʥʩʪʨʫʤʝʥʪʳ ʠʣʠ ʨʘʙʦʪʘʝʪ ʚ ʚʠʙʨʠʨʫʶʱʝʡ ʩʨʝʜʝ, ʠ ʭʦʨʦʰʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 

ʨʘʥʥʝʡ ʧʨʦʬʠʣʘʢʪʠʢʦʡ ʠ ʣʝʯʝʥʠʝʤ ʚʠʙʨʘʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 

7.2.2 ɸʥʘʣʠʟ ʦʧʘʩʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʕʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩ, ʷʚʣʷʶʱʠʡʩʷ ʧʨʦʜʫʢʪʦʤ ʪʷʞʝʣʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʠʪʘʝʪʩʷ ʦʪ ʚʳʩʦʢʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ 

ʥʘʟʝʤʥʦʡ ʨʘʙʦʯʝʡ ʟʦʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʩʦʢʦʚʦʣʴʪʥʳʝ ʦʙʲʝʢʪʳ ʪʠʧʘ 

ʧʦʜʩʪʘʥʮʠʡ, ʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʞʝ ʪʝʤʘʪʠʢʝ ʙʘʟʠʨʫʶʪʩʷ ʥʘ ʪʠʨʠʩʪʦʨʥʦ-

ʘʩʠʥʭʨʦʥʥʦʤ ʜʚʠʛʘʪʝʣʝ, ʘ ʚ ʝʛʦ ʩʪʨʫʢʪʫʨʝ ʠʤʝʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʩʠʣʦʚʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ-ʪʠʨʠʩʪʦʨ. ɺʩʝ ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʚ ʵʪʦʡ ʩʣʦʞʥʦʡ 

ʩʠʩʪʝʤʝ ʣʶʜʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʨʘʞʝʥʳ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ. 

ɹʝʟʦʧʘʩʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʪʝʣʘ ʯʝʣʦʚʝʢʘ 50ɺ. ʊʘʢ ʯʪʦ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʚ 

ʩʣʫʯʘʝ ʘʚʘʨʠʠ ʩ ʧʦʨʘʞʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ ʧʝʨʩʦʥʘʣ ʦʙʷʟʘʪʝʣʴʥʦ 

ʧʦʛʠʙʥʝʪ. 

ɺʦʟʤʦʞʥʳʝ ʧʨʠʯʠʥʳ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ ʩ ʧʦʨʘʞʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ 

ʪʦʢʦʤ: 

- ʆʪʩʫʪʩʪʚʠʝ ʫ ʩʦʪʨʫʜʥʠʢʦʚ ʟʥʘʥʠʡ ʧʦ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʧʨʠʚʦʜʷʱʝʝ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ; 

- ʇʦʚʨʝʞʜʝʥʘ ʠʟʦʣʷʮʠʷ ʢʘʙʝʣʷ; 

- ʉʝʟʦʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠʣʠ ʜʨʫʛʠʝ ʬʘʢʪʦʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʩʥʠʞʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʟʦʣʷʮʠʠ ʢʘʙʝʣʷ; 

- ʇʣʦʭʘʷ ʧʨʦʚʦʜʢʘ, ʪʘʢʘʷ ʢʘʢ ʚʠʣʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʥʠʟʢʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʥʘʜʝʞʥʦʩʪʠ; 

- ʋʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤ ʦʙʩʣʫʞʠʚʘʥʠʝʤ ʥʝ ʩʚʦʝʚʨʝʤʝʥʥʦ; 
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- ʆʙʦʨʫʜʦʚʘʥʠʝ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ. 

ɼʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʝʩʯʘʩʪʥʳʭ ʩʣʫʯʘʝʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʣʝʢʪʨʠʯʝʩʪʚʦʤ, ʤʳ 

ʜʦʣʞʥʳ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʝʝ: 

- ʀʩʧʦʣʴʟʦʚʘʪʴ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʝ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝ; 

- ʆʙʫʯʠʪʴ ʧʝʨʩʦʥʘʣ ʵʣʝʢʪʨʦʙʝʟʦʧʘʩʥʦʩʪʠ; 

- ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʪʴ, ʢʘʯʝʩʪʚʝʥʥʘ ʣʠ ʠʟʦʣʷʮʠʷ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʇʨʝʜʫʧʨʝʞʜʘʶʱʠʝ ʟʥʘʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ ʚʦ 

ʚʟʨʳʚʦʦʧʘʩʥʳʭ ʟʦʥʘʭ; 

- ʆʙʝʩʧʝʯʠʪʴ ʚʝʩʴ ʧʝʨʩʦʥʘʣ ʟʘʱʠʪʥʳʤ ʩʥʘʨʷʞʝʥʠʝʤ ʠʟ 

ʠʟʦʣʷʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʝʪʳ ʟʘʟʝʤʣʷʶʱʝʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʈʘʩʯʝʪ ʟʘʟʝʤʣʠʪʝʣʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ 

ʟʘʟʝʤʣʠʪʝʣʝʡ ʠ ʜʣʠʥʳ ʩʦʝʜʠʥʠʪʝʣʝʡ ʠʩʭʦʜʷ ʠʟ ʨʘʟʨʝʰʝʥʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʟʘʟʝʤʣʝʥʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ ʰʢʘʬʘ 

ʨʝʣʝʡʥʦʡ ʟʘʱʠʪʳ ʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʇʦʨʷʜʦʢ ʨʘʩʯʝʪʘ ʫʩʪʨʦʡʩʪʚʘ ʟʘʱʠʪʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ [38]: 

1. ɺ ʢʘʯʝʩʪʚʝ ʟʘʟʝʤʣʷʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʚʳʙʠʨʘʝʪʩʷ ʩʪʘʣʴʥʘʷ ʪʨʫʙʢʘ 

ʜʠʘʤʝʪʨʦʤ d= 55 ʤʤ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʩʦʝʜʠʥʷʶʱʝʛʦ ʵʣʝʤʝʥʪʘ ð ʩʪʘʣʴʥʘʷ ʧʦʣʦʩʢʘ 

ʰʠʨʠʥʦʡ b = 50 ʤʤ. 

2. ɺʳʙʠʨʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʛʨʫʥʪʘ ʙʣʠʟʢʦʝ ʧʦ ʚʝʣʠʯʠʥʝ ʢ 

ʫʜʝʣʴʥʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʛʨʫʥʪʘ ʚ ʨʘʡʦʥʝ ʨʘʟʤʝʱʝʥʠʷ ʫʩʪʘʥʦʚʢʠ ʠʣʠ 

ʫʩʪʨʦʡʩʪʚʘ. 

ʊʘʙʣʠʮʘ 7.6ï ʊʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʟʘʱʠʪʝ ʦʪ ʟʘʟʝʤʣʝʥʠʷ 
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3. ʆʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʩʪʝʢʘʥʠʷ 

ʪʦʢʘʚ ʛʨʫʥʪ ʩ ʦʜʠʥʦʯʥʦʛʦ ʟʘʟʝʤʣʠʪʝʣʷ: 

 

ɻʜʝ  ɟ= 70 ʆʤ ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ; Kc= 2ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʩʝʟʦʥʥʦʩʪʠ, l= 2,7 ʤ ï ʜʣʠʥʘ ʟʘʟʝʤʣʠʪʝʣʷ, d = 0,055 ʤï ʜʠʘʤʝʪʨ ʟʘʟʝʤʣʠʪʝʣʷ, t= 

2ʤ ï ʜʣʠʥʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʜʦ ʩʝʨʝʜʠʥʳ ʟʘʟʝʤʣʠʪʝʣʷ. 

4. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʯʠʩʣʦ ʟʘʟʝʤʣʠʪʝʣʝʡ ʙʝʟ ʚʟʘʠʤʥʳʭ ʧʦʤʝʭ, ʧʦʣʫʯʘʝʤʳʭ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʙʝʟ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʷʚʣʝʥʠʷ çʵʢʨʘʥʠʨʦʚʘʥʠʷè: 

 

5. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʯʠʩʣʦ ʟʘʟʝʤʣʠʪʝʣʝʡ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʵʢʨʘʥʠʨʦʚʘʥʠʷ: 

 

6. ʆʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʧʦʣʦʩʳ: 

 

7. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʨʘʩʪʝʢʘʥʠʷ ʪʦʢʘ ʩ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʡ ʧʦʣʦʩʳ: 
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8. ʈʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦʣʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʠʩʪʝʤʳ ʟʘʟʝʤʣʝʥʠʷ: 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ Rʟʫ = 2,82 ʆʤ ʤʝʥʴʰʝ 

ʜʦʧʫʩʪʠʤʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʨʘʚʥʦʛʦ4 ʆʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʠʘʤʝʪʨ 

ʟʘʟʝʤʣʠʪʝʣʷ d = 55 ʤʤ ʧʨʠ ʯʠʩʣʝ ʟʘʟʝʤʣʠʪʝʣʝʡ n= 18 ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʳʤ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʟʘʱʠʪʳ ʧʨʠ ʢʦʥʪʫʨʥʦʡ ʩʭʝʤʝ ʨʘʩʧʦʣʦʞʝʥʠʷ ʟʘʟʝʤʣʠʪʝʣʝʡ. 

  

ʘ                                                                 ʙ 

ʈʠʩʫʥʦʢ 7.1 ï ʉʭʝʤʘ ʧʦʣʫʯʝʥʥʦʛʦ ʢʦʥʪʫʨʥʦʛʦ ʟʘʟʝʤʣʝʥʠʷ (ʘ) ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʟʘʟʝʤʣʠʪʝʣʝʡ (ʙ) 

 

7.3 ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʂʦʛʜʘ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ 

ʛʘʟʘ, ʦʮʝʥʢʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʧʨʦʮʝʩʩʝ ʤʥʦʛʦʛʨʘʥʥʘ. 

ɺʦ-ʧʝʨʚʳʭ, ʵʪʦ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʪʤʦʩʬʝʨʫ: ʧʦ ʩʪʘʪʠʩʪʠʢʝ, ʧʨʠ ʜʦʙʳʯʝ 

ʥʝʬʪʠ ʥʘ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʘʪʤʦʩʬʝʨʫ ʧʨʠʭʦʜʠʪʩʷ 75% ʚʩʝʭ ʧʦʙʦʯʥʳʭ ʨʝʘʢʮʠʡ. 

ʅʝʬʪʷʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʷʭ ʥʝʬʪʝʛʘʟʦʚʳʭ ʣʝʪʫʯʠʭ ʠ ʜʨʫʛʠʭ ʚʨʝʜʥʳʭ ʛʘʟʦʚ ʧʦʩʣʝ ʦʙʣʫʯʝʥʠʷ 

ʩʦʣʥʝʯʥʳʤʠ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʳʤʠ ʣʫʯʘʤʠ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʬʦʪʦʭʠʤʠʯʝʩʢʦʤʫ 

ʩʤʦʛʫ, ʢʘʥʮʝʨʦʛʝʥʥʦʤʫ ʠ ʧʘʨʥʠʢʦʚʦʤʫ ʵʬʬʝʢʪʘʤ, ʨʘʟʨʫʰʝʥʠʶ ʦʟʦʥʦʚʦʛʦ ʩʣʦʷ. 

ʆʩʥʦʚʥʳʝ ʤʝʨʳ ʟʘʱʠʪʳ ʘʪʤʦʩʬʝʨʥʦʡ ʩʨʝʜʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ 

ʩʣʝʜʫʶʱʠʝ ʧʫʥʢʪʳ: 

- ʀʩʧʦʣʴʟʦʚʘʪʴ ʪʦʧʣʠʚʦ ʙʝʟ ʚʨʝʜʥʳʭ ʧʨʠʩʘʜʦʢ; 

- ʆʯʠʩʪʠʪʴ ʚʳʭʣʦʧʥʦʡ ʛʘʟ; 
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- ʄʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʨʝʡʩʦʚ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ; 

- ʈʘʟʫʤʥʦ ʧʣʘʥʠʨʫʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺʦ-ʚʪʦʨʳʭ, ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʦʜʠʥ ʠʟ ʢʣʶʯʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʩʢʚʘʞʠʥʥʘʷ ʞʠʜʢʦʩʪʴ ʦʙʝʟʚʦʞʠʚʘʝʪʩʷ ʥʘ ʩʪʘʥʮʠʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʠ ʧʝʨʝʢʘʯʢʠ 

ʥʝʬʪʠ ʩʠʩʪʝʤʳ ʩʙʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ ʥʝʬʪʠ ʠ ʛʘʟʘ. ʉʪʦʯʥʳʝ ʚʦʜʳ ʜʦʙʳʯʠ ʥʝʬʪʠ 

ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʤʠ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʚ ʥʝʬʪʷʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʥʘ ʠʭ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ ʙʦʣʝʝ 90 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʕʪʘ ʯʘʩʪʴ ʩʪʦʯʥʳʭ 

ʚʦʜ ʥʝ ʪʦʣʴʢʦ ʩʦʜʝʨʞʠʪ ʩʳʨʫʶ ʥʝʬʪʴ, ʥʦ ʠ ʨʘʩʪʚʦʨʷʝʪ ʨʘʟʣʠʯʥʳʝ ʩʦʣʠ ʠ 

ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʤʝʩʠ ʚ ʧʣʘʩʪʝ, ʘ ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʭʠʤʠʯʝʩʢʠʝ ʚʝʱʝʩʪʚʘ, 

ʜʦʙʘʚʣʷʝʤʳʝ ʧʨʠ ʦʙʝʟʚʦʞʠʚʘʥʠʠ, ʩʙʦʨʝ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʩʳʨʦʡ ʥʝʬʪʠ, ʝʝ 

ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʦʯʝʥʴ ʩʣʦʞʝʥ. 

ɽʩʣʠ ʪʘʢʠʝ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩʙʨʘʩʳʚʘʶʪʩʷ ʥʘʧʨʷʤʫʶ ʙʝʟ ʦʯʠʩʪʢʠ, ʵʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʛʠʙʝʣʠ ʚʦʜʦʧʣʘʚʘʶʱʠʭ ʧʪʠʮ, ʘ ʚ ʪʷʞʝʣʳʭ ʩʣʫʯʘʷʭ - ʢ 

ʨʘʟʨʫʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. 

ʇʦʵʪʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʘʢʪʘʤʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʩʦʜʝʨʞʘʥʠʝ ʥʝʬʪʠ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜʘʭ ʥʝ ʜʦʣʞʥʦ ʧʨʝʚʳʰʘʪʴ 10 

ʤʛ/ʣ. 

ʂ ʤʝʨʘʤ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʡ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʜʦʙʳʯʝ ʥʝʬʪʠ ʠ ʛʘʟʘ ʦʪʥʦʩʷʪʩʷ [36]: 

- ʉʪʦʯʥʳʝ ʚʦʜʳ ʜʦʣʞʥʳ ʙʳʪʴ ʦʯʠʱʝʥʳ ʭʠʤʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʨʝʜʩʪʚʘʤʠ, ʯʪʦʙʳ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʪʘʥʜʘʨʪʫ ʩʙʨʦʩʘ; 

- ʇʝʨʝʨʘʙʦʪʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ɺ ʤʝʩʪʘʭ ʚʦʟʤʦʞʥʦʡ ʫʪʝʯʢʠ ʞʠʜʢʦʩʪʠ ʚ ʢʦʣʦʜʝʮ ʜʦʣʞʥʘ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʘ ʛʝʨʤʝʪʠʟʠʨʫʶʱʘʷ ʦʙʨʘʙʦʪʢʘ; 

- ɿʘʧʨʝʪʠʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʷʶʱʠʭ ʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʛʝʥʪʦʚ. 

ɺ-ʪʨʝʪʴʠʭ, ʧʦʚʨʝʞʜʝʥʠʝ ʣʠʪʦʩʬʝʨʳ. ɺ ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʜʦʙʳʯʠ 

ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʫʨʦʚʳʝ ʧʣʦʱʘʜʢʠ, ʩʪʘʥʮʠʠ, 
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ʥʝʬʪʝʧʨʦʚʦʜʳ ʠ ʥʝʬʪʝʧʨʦʤʳʩʣʦʚʳʝ ʜʦʨʦʛʠ ʙʫʜʫʪ ʥʘʥʦʩʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʡ 

ʫʱʝʨʙ ʧʝʨʚʦʥʘʯʘʣʴʥʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʤʝʩʪʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʢʘʟʳʚʘʪʴ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʝʨʚʦʥʘʯʘʣʴʥʫʶ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ 

ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ. ʇʝʨʚʦʥʘʯʘʣʴʥʘʷ ʬʦʨʤʘ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʨʦʬʠʣʴ ʧʦʯʚʳ 

ʙʫʜʫʪ ʩʝʨʴʝʟʥʦ ʧʦʚʨʝʞʜʝʥʳ. ɺʦʟʜʝʡʩʪʚʠʝ ʦʙʱʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʜʦʙʳʯʝ ʥʝʬʪʠ 

ʥʘ ʣʠʪʦʩʬʝʨʫ ʥʝʚʝʣʠʢʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʜʦʙʳʯʝ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ 

ʣʠʪʦʩʬʝʨʫ ʦʙʳʯʥʦ ʟʘʢʘʯʠʚʘʶʪ ʚʦʜʫ ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʫʩʪʦʪ ʚ 

ʣʠʪʦʩʬʝʨʝ. ʏʨʝʟʤʝʨʥʘʷ ʜʦʙʳʯʘ ʥʝʬʪʠ ʧʦʚʨʝʜʠʪ ʩʪʨʫʢʪʫʨʫ ʣʠʪʦʩʬʝʨʳ, ʯʪʦ 

ʧʨʠʚʝʜʝʪ ʢ ʦʩʝʜʘʥʠʶ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʨʫʛʠʤ ʷʚʣʝʥʠʷʤ. 

ʉʦʯʝʪʘʷ ʚʳʰʝʫʢʘʟʘʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ ʜʦʙʳʯʝ ʥʝʬʪʠ ʠ 

ʛʘʟʘ ʚʣʠʷʝʪ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʯʝʣʦʚʝʢʘ. 

ɹʝʟ ʥʘʜʣʝʞʘʱʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʧʝʨʚʳʝ ʜʥʠ ʥʝʬʪʷʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʳʣʠ ʨʘʩʧʦʣʦʞʝʥʳ ʥʝʫʜʘʯʥʦ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʩʦʢʨʘʱʝʥʠʶ ʞʠʣʦʡ 

ʧʣʦʱʘʜʠ ʯʝʣʦʚʝʢʘ - ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʢʦʤʬʦʨʪʥʫʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ, ʣʶʜʠ ʜʦʣʞʥʳ 

ʙʳʣʠ ʜʝʨʞʘʪʴʩʷ ʧʦʜʘʣʴʰʝ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʟʘʙʨʦʰʝʥʥʦʩʪʠ ʟʝʤʝʣʴ ʚʦʢʨʫʛ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʝʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʧʦʩʣʝ ʪʦʛʦ ʢʘʢ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʟʘʛʨʷʟʥʷʝʪ ʨʝʩʫʨʩʳ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ, ʣʶʜʷʤ ʧʨʠʭʦʜʠʪʩʷ ʠʩʢʘʪʴ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʫʶ ʚʦʜʫ ʠʟ ʙʦʣʝʝ ʦʪʜʘʣʝʥʥʳʭ 

ʤʝʩʪ. 

ʇʦʵʪʦʤʫ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʢʦʥʳ ʠ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ, ʘ ʧʨʝʜʧʨʠʷʪʠʷʤ ʥʝʦʙʭʦʜʠʤʦ 

ʘʢʪʠʚʥʦ ʠʭ ʚʥʝʜʨʷʪʴ. ʊʦʣʴʢʦ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. 

 

7.4 ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʊʨʠʛʛʝʨʳ ʢʨʫʧʥʳʭ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ (ʏʉ) ʚ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʝʡ ʦʪʨʘʩʣʠ ʥʦʩʷʪ ʢʘʢ ʧʨʠʨʦʜʥʳʡ, ʪʘʢ ʠ ʪʝʭʥʦʛʝʥʥʳʡ 

ʭʘʨʘʢʪʝʨ. ʉʨʝʜʠ ʥʠʭ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʦʙʳʯʥʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʙʝʜʩʪʚʠʷ, ʚʳʟʚʘʥʥʳʝ ʠʟʤʝʥʝʥʠʝʤ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ, ʘ 

ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚʳʟʚʘʥʳ ʥʝʧʨʘʚʠʣʴʥʳʤʠ 
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ʜʝʡʩʪʚʠʷʤʠ ʧʝʨʩʦʥʘʣʘ. 

ɺʦʟʤʦʞʥʳʝ ʏʉ: 

- ʇʦʞʘʨ; 

- ʧʦʨʘʞʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʪʦʢʦʤ; 

- ɺʟʨʳʚ ʠʟ-ʟʘ ʧʦʚʨʝʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʆʩʪʘʥʦʚʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠʟ-ʟʘ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʥʘʩʦʩʥʦʛʦ ʘʛʨʝʛʘʪʘ. 

ʆ ʚʦʟʜʝʡʩʪʚʠʠ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ ʥʘ ʦʨʛʘʥʠʟʤ 

ʯʝʣʦʚʝʢʘ ʚ ʧʨʦʮʝʩʩʝ ʥʝʬʪʝʜʦʙʳʯʠ ʛʦʚʦʨʠʣʦʩʴ ʚ ʧʨʝʜʳʜʫʱʝʡ ʩʪʘʪʴʝ, ʥʦ ʚ ʪʦ ʞʝ 

ʚʨʝʤʷ ʥʫʞʥʦ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʚʳʭʣʦʧʥʳʭ ʛʘʟʦʚ 

ʷʚʣʷʶʪʩʷ ʛʦʨʶʯʠʤʠ ʛʘʟʘʤʠ, ʘ ʤʘʩʣʦ ʪʘʢʞʝ ʛʦʨʶʯʠʡ. ʇʦʵʪʦʤʫ ʧʦʞʘʨ ʷʚʣʷʝʪʩʷ 

ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʦʧʘʩʥʦʡ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʝʡ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʧʦʛʨʫʞʥʳʭ ʵʣʝʢʪʨʦʥʘʩʦʩʦʚ [37]. 

ʇʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʧʦʛʨʫʞʥʳʭ ʥʘʩʦʩʦʚ ʜʣʷ ʜʦʙʳʯʠ ʥʝʬʪʠ ʠ ʛʘʟʘ ʤʥʦʛʦ, ʦ ʯʝʤ ʙʫʜʝʪ ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʢʘʟʘʥʦ ʥʠʞʝ. 

ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʠʟ-ʟʘ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ: 

ʚʦʩʧʣʘʤʝʥʷʝʤʦʩʪʠ, ʚʟʨʳʚʦʦʧʘʩʥʦʩʪʠ ʠ ʪʝʧʣʦʚʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʧʦʞʘʨʘ ʚ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ. 

ʉʳʨʘʷ ʥʝʬʪʴ, ʧʦʣʫʯʝʥʥʘʷ ʥʘʩʦʩʦʤ, ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʛʨʝʪʘ, ʦʪʜʝʣʝʥʘ ʦʪ 

ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʘ ʥʘ ʥʘʩʦʩʥʫʶ ʩʪʘʥʮʠʶ ʧʝʨʝʢʘʯʢʠ ʥʝʬʪʠ, ʘ 

ʟʘʪʝʤ ʦʪʜʝʣʝʥʘ ʚ ʤʘʩʣʷʥʦʤ ʨʝʟʝʨʚʫʘʨʝ ʧʫʪʝʤ ʨʘʟʜʝʣʝʥʠʷ ʥʝʬʪʠ ʠ ʛʘʟʘ, ʘ ʟʘʪʝʤ 

ʦʪʧʨʘʚʣʝʥʘ ʥʘ ʥʝʬʪʝʙʘʟʫ ʜʣʷ ʭʨʘʥʝʥʠʷ. ʠʣʠ ʧʨʦʜʦʣʞʝʥʠʝ ʵʢʩʧʦʨʪʘ ʯʝʨʝʟ ʩʝʨʠʶ 

ʦʙʨʘʙʦʪʦʢ, ʪʘʢʠʭ ʢʘʢ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʠ ʥʘʛʨʝʚʘʥʠʝ. ɺ ʵʪʦʪ ʧʝʨʠʦʜ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʦʨʶʯʠʝ ʠ ʚʟʨʳʚʦʦʧʘʩʥʳʝ ʥʝʬʪʴ ʠ ʛʘʟ, ʚʳʩʦʢʦʚʦʣʴʪʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʜʘʥʠʡ ʩ ʨʘʟʣʠʯʥʦʡ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʴʶ, ʘ 

ʪʘʢʞʝ ʨʘʟʣʠʯʥʳʝ ʠʩʪʦʯʥʠʢʠ ʦʛʥʷ ʠ ʠʩʪʦʯʥʠʢʠ ʧʠʪʘʥʠʷ ʚʳʟʦʚʫʪ ʙʝʜʩʪʚʠʷ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʞʘʨʘ ʚʩʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʧʦʤʝʱʝʥʠʷ ʚ ʟʦʥʝ 

ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʯʠʩʪʦʪʝ ʠ ʨʘʟʤʝʱʘʪʴʩʷ ʚ 

ʫʧʦʨʷʜʦʯʝʥʥʦʤ ʧʦʨʷʜʢʝ. ɺʩʝ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʙʳʪʦʚʳʝ 
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ʦʪʭʦʜʳ ʜʦʣʞʥʳ ʩʚʦʝʚʨʝʤʝʥʥʦ ʩʦʨʪʠʨʦʚʘʪʴʩʷ ʠ ʫʪʠʣʠʟʠʨʦʚʘʪʴʩʷ ʥʝʬʪʝʧʨʦʜʫʢʪʳ 

ʟʘʧʨʝʱʘʝʪʩʷ ʭʨʘʥʠʪʴ ʚ ʧʦʞʘʨʦʦʧʘʩʥʳʭ ʟʦʥʘʭ. ʇʨʦʪʠʚʦʧʦʞʘʨʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʦ ʚʦ ʚʩʝʭ ʟʦʥʘʭ, ʘ ʪʘʢʞʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʦʚʝʜʝʥʳ 

ʦʙʫʯʝʥʠʝ ʠ ʫʯʝʥʠʷ ʧʦ ʪʫʰʝʥʠʶ ʧʦʞʘʨʦʚ ʜʣʷ ʚʩʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ 

ʩʧʦʢʦʡʥʦ ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʦʛʥʶ ʠ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ. ʀ 

ʦʙʷʟʘʪʝʣʴʥʦ ʜʣʷ ʚʩʝʛʦ ʧʝʨʩʦʥʘʣʘ ʥʝ ʢʫʨʠʪʴ ʠ ʥʝ ʧʦʣʴʟʦʚʘʪʴʩʷ ʦʪʢʨʳʪʳʤ ʦʛʥʝʤ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʞʘʨʘ ʚ ʚʳʩʦʢʦʚʦʣʴʪʥʦʡ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʝ ʩʣʝʜʫʝʪ 

ʧʨʠʤʝʥʷʪʴ ʧʝʨʚʠʯʥʳʝ ʩʨʝʜʩʪʚʘ ʧʦʞʘʨʦʪʫʰʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʬʨʝʦʥ, ʧʦʨʦʰʦʢ ʠ 

ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ. ʉʘʤʦ ʟʘʪʫʭʘʶʱʠʝ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝ 

ʤʝʥʝʝ ʯʝʤ ʜʚʫʤʷ ʣʶʜʴʤʠ ʜʦ ʧʨʠʙʳʪʠʷ ʧʦʞʘʨʥʳʭ, ʘ ʧʝʨʩʦʥʘʣ ʜʦʣʞʝʥ ʨʘʙʦʪʘʪʴ ʚ 

ʠʟʦʣʠʨʫʶʱʠʭ ʧʝʨʯʘʪʢʘʭ ʠ ʩʘʧʦʛʘʭ. ʇʨʠ ʥʘʧʨʷʞʝʥʠʠ ʥʠʞʝ 0,4 ʢɺ ʜʦʧʫʩʢʘʝʪʩʷ 

ʧʨʠʩʪʫʧʘʪʴ ʢ ʪʫʰʝʥʠʶ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ ʙʝʟ ʩʥʷʪʠʷ ʥʘʧʨʷʞʝʥʠʷ. 

ʂʘʪʝʛʦʨʠʯʝʩʢʠ ʟʘʧʨʝʱʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʫ ʠ ʜʨʫʛʠʝ ʪʦʢʦʧʨʦʚʦʜʷʱʠʝ 

ʚʝʱʝʩʪʚʘ ʜʣʷ ʪʫʰʝʥʠʷ ʧʦʞʘʨʦʚ ʚ ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʢʘʭ. 

ɺʳʚʦʜ:r  

ɺ ʵʪʦʡ ʛʣʘʚʝ ʦʙʩʫʞʜʘʝʪʩʷ ʩʦʮʠʘʣʴʥʘʷ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʨʦʝʢʪʦʤ. ʉʦʛʣʘʩʥʦ "ʇʈɸɺʀʃɸ ʋʉʊʈʆʁʉʊɺɸ ʕʃɽʂʊʈʆʋʉʊɸʅʆɺʆʂ", 

ʩʮʝʥʘʨʠʠ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʝʢʪʘ ʦʧʨʝʜʝʣʝʥʳ ʢʘʢ ʇʦʤʝʱʝʥʠʝ ʩ ʭʠʤʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʡ ʠʣʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʩʨʝʜʦʡ. ʇʨʠ ʥʝʬʪʝʜʦʙʳʯʝ, ʧʨʦʚʦʜʠʤʦʡ ʩ ʧʦʤʦʱʴʶ 

ʋʕʎʅ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʦʜʫʢʪ-ʥʝʬʪʴ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʦʧʝʨʘʪʦʨʦʚ ʚʦʟʜʝʡʩʪʚʠʶ ʪʦʢʩʠʯʥʳʭ ʠ ʘʛʨʝʩʩʠʚʥʳʭ ʧʘʨʦʚ, ʛʘʟʦʚ ʠ ʞʠʜʢʦʩʪʝʡ ʚ 

ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ, ʫʛʨʦʞʘʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʦʧʝʨʘʪʦʨʦʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʋʕʎʅ ʢʘʢ ʤʝʭʘʥʠʯʝʩʢʦʝ ʫʩʪʨʦʡʩʪʚʦ ʥʝʠʟʙʝʞʥʦ ʩʦʟʜʘʝʪ ʦʧʘʩʥʦʩʪʴ ʰʫʤʘ ʠ 

ʚʠʙʨʘʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ çʇʨʘʚʠʣʘʤʠ ʧʦ ʦʭʨʘʥʝ ʪʨʫʜʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʵʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢè ʨʘʙʦʪʦʜʘʪʝʣʠ ʠʣʠ ʧʨʝʜʧʨʠʷʪʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴ ʚʚʦʜʥʦʝ 

ʦʙʫʯʝʥʠʝ ʠ ʚʳʜʘʯʫ ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʭ ʠʣʠ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʟʘʱʠʪʳ ʜʣʷ 

ʛʨʫʧʧ ʵʣʝʢʪʨʦʨʝʤʦʥʪʥʦʛʦ ʧʝʨʩʦʥʘʣʘ. ʇʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ ʋʕʎʅ ʠ ʜʨʫʛʦʛʦ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ ʛʨʫʧʧʘ 

ʵʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ ʜʦʣʞʥʘ ʩʪʨʦʛʦ ʩʦʙʣʶʜʘʪʴ ʠʥʩʪʨʫʢʮʠʶ, 
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ʩʦʙʣʶʜʘʪʴ ʙʝʟʦʧʘʩʥʫʶ ʨʘʙʦʯʫʶ ʜʠʩʪʘʥʮʠʶ ʦʪ ʨʘʙʦʪʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʦʚʥʝʤ ʤʦʱʥʦʩʪʠ ʠ ʥʝ ʜʦʧʫʩʢʘʪʴ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʤʝʩʪʘ ʙʝʟ 

ʦʛʨʘʞʜʝʥʠʡ ʠʣʠ ʙʘʨʴʝʨʳ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʥʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ 

ʦʧʝʨʘʪʦʨ ʜʦʣʞʝʥ ʠ ʟʘʧʫʩʢʘʪʴ ʜʚʠʛʘʪʝʣʴ ʚ ʩʪʨʦʛʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʩʪʨʫʢʮʠʝʡ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʷʪʴ ʪʘʢʠʝ ʦʧʝʨʘʮʠʠ, ʢʘʢ ʟʘʟʝʤʣʝʥʠʝ 

ʠʟʦʣʷʮʠʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ ʤʘʭʦʚʠʢ ʟʘʧʦʨʥʦʛʦ ʢʣʘʧʘʥʘ ʜʦʣʞʝʥ ʙʳʪʴ 

ʟʘʙʣʦʢʠʨʦʚʘʥ, ʧʨʝʞʜʝ ʯʝʤ ʧʦʛʨʫʞʥʦʡ ʥʘʩʦʩ ʙʫʜʝʪ ʜʦʧʫʱʝʥ ʢ ʨʘʙʦʪʝ. ʇʨʦʝʢʪ 

ʙʳʣ ʦʪʥʝʩʝʥ ʢ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʢʘʪʝʛʦʨʠʠ ʦʙʲʝʢʪʦʚ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʚ ʩʚʷʟʠ ʩ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʚ ʥʝʬʪʝʛʘʟʦʜʦʙʳʯʝ.  

ʇʦ ʉʘʥʇʠʅ 1.2.3685-21 "ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʥʦʨʤʘʪʠʚʳ ʠ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʦʙʝʩʧʝʯʝʥʠʶ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ (ʠʣʠ) ʙʝʟʚʨʝʜʥʦʩʪʠ ʜʣʷ ʯʝʣʦʚʝʢʘ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 

ʦʙʠʪʘʥʠʷ", ʦʩʥʦʚʥʳʤʠ ʚʨʝʜʥʳʤʠ ʭʠʤʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʧʨʦʝʢʪʝ 

ʷʚʣʷʶʪʩʷ ʥʝʬʪʷʥʦʡ ʧʘʨ, ʜʠʦʢʩʠʜ ʩʝʨʳ ʠ ʜʨ. ʅʘ ʧʨʦʠʟʚʦʜʩʪʚʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʫʩʪʘʥʦʚʣʝʥʦ ʦʯʠʩʪʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʜʣʷ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʦʢʩʠʯʥʳʭ 

ʚʝʱʝʩʪʚ ʜʦ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ: ʥʝ ʚʳʰʝ 10 ʤʛ/ʤ3. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʨʘʙʦʪʳ ʚ ʟʦʥʝ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʚʳʜʘʪʴ ʦʧʝʨʘʪʦʨʘʤ 

ʧʨʦʪʠʚʦʛʘʟʳ, ʧʝʨʯʘʪʢʠ, ʦʙʫʚʴ ʠ ʪ.ʧ. ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʦʧʘʩʥʦʩʪʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʚʦʟʜʫʭʦʤ, ʩʣʝʜʫʝʪ ʩʦʙʣʶʜʘʪʴ ʦʩʪʦʨʦʞʥʦʩʪʴ, ʯʪʦʙʳ ʠʟʙʝʞʘʪʴ ʜʣʠʪʝʣʴʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʠʣʴʥʦʛʦ ʰʫʤʘ ʠ ʩʠʣʴʥʦʡ ʚʠʙʨʘʮʠʠ.  

ʇʦ ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠ ʩʦʛʣʘʩʥʦ ʉʇ 12.13130.2009 

çʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʡ ʧʦʤʝʱʝʥʠʡ, ʟʜʘʥʠʡ ʠ ʥʘʨʫʞʥʳʭ ʫʩʪʘʥʦʚʦʢ ʧʦ 

ʚʟʨʳʚʦʧʦʞʘʨʥʦʡ ʠ ʧʦʞʘʨʥʦʡ ʦʧʘʩʥʦʩʪʠè, ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ çɸ ʧʦʚʳʰʝʥʥʘʷ 

ʚʟʨʳʚʦʧʦʞʘʨʦ-ʦʧʘʩʥʦʩʪʴè ʥʘ ʫʯʘʩʪʢʝ ʜʦʙʳʯʠ ʥʝʬʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʋʕʎʅ. 

ʆʩʥʦʚʥʳʝ ʧʦʙʦʯʥʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʠʟʚʦʜʩʪʚʘ - ʥʝʬʪʷʥʳʝ ʧʘʨʳ, ʤʝʪʘʥʦʣ ʠ 

ʜʠʦʢʩʠʜ ʩʝʨʳ ð ʚʩʝ ʵʪʦ ʣʝʛʢʦʚʦʩʧʣʘʤʝʥʷʶʱʠʝʩʷ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʚʳʟʚʘʪʴ ʚʟʨʳʚʳ ʠ ʧʦʞʘʨʳ. ʇʦʵʪʦʤʫ ʠʟʙʝʛʘʡʪʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʢʨʳʪʦʛʦ ʦʛʥʷ ʚ 

ʵʪʦʤ ʤʝʩʪʝ ʠ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʝʨʷʡʪʝ ʠʟʦʣʷʮʠʶ ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʷ, ʯʪʦʙʳ 

ʜʫʛʦʚʦʡ ʨʘʟʨʷʜ ʥʝ ʩʪʘʣ ʧʨʠʯʠʥʦʡ ʚʦʟʛʦʨʘʥʠʷ. ʀ ʨʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʠʪʴ 

ʪʨʝʥʠʨʦʚʢʠ ʧʦ ʧʦʞʘʨʦ-ʚʟʨʳʚʦʙʝʟʦʧʘʩʥʦʩʪʠ. 
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ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʚʳʧʫʩʢʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʦʚʝʜʝʥ ʥʘʫʯʥʳʡ ʘʥʘʣʠʟ 

ʩʧʦʩʦʙʘ ʧʫʩʢʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ - ʫʩʪʘʥʦʚʢʘ ʵʣʝʢʪʨʦʧʨʠʚʦʜʥʦʛʦ 

ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʷʤʦʡ ʧʫʩʢ ʦʢʘʞʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʋʕʎʅ, ʘ ʯʨʝʟʤʝʨʥʳʝ ʧʫʩʢʦʚʦʡ ʪʦʢ ʠ ʧʫʩʢʦʚʦʡ ʤʦʤʝʥʪ ʧʨʠʥʝʩʫʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʧʦʚʨʝʞʜʝʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʚʨʝʞʜʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚ ʩʦʢʨʘʱʝʥʠʠ ʩʨʦʢʘ 

ʩʣʫʞʙʳ ʋʕʎʅ. ʏʪʦʙʳ ʫʩʪʨʘʥʠʪʴ ʵʪʦʪ ʵʬʬʝʢʪ, ʚ ʜʦʢʫʤʝʥʪʝ ʦʙʩʫʞʜʘʶʪʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ. ʊʨʘʜʠʮʠʦʥʥʳʡ ʤʝʪʦʜ 

ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ ʚ ʦʩʥʦʚʥʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʪʫʧʝʥʯʘʪʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʩʢʦʨʦʩʪʠ, ʥʦ ʧʨʠ ʧʝʨʝʢʣʶʯʝʥʠʠ ʧʝʨʝʢʣʶʯʘʪʝʣʷ ʵʪʦ ʚʳʟʳʚʘʝʪ ʵʣʝʢʪʨʠʯʝʩʢʠʝ 

ʢʦʣʝʙʘʥʠʷ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʜʘʨʳ. ʊʠʨʠʩʪʦʨʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʧʣʘʚʥʦʛʦ ʧʫʩʢʘ 

ʭʦʨʦʰʦ ʨʝʰʘʶʪ ʵʪʦʪ ʥʝʜʦʩʪʘʪʦʢ. 

ʉʦʛʣʘʩʥʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʟʘʜʘʥʠʶ, ʜʘʥʥʦʤʫ ʨʫʢʦʚʦʜʠʪʝʣʝʤ, ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʧʨʦʝʢʪʝ ʙʳʣʠ ʚʳʙʨʘʥʳ ʚʦʜʷʥʦʡ ʥʘʩʦʩ ʅʦʚʦʤʝʪ ɺʅʅ5ɸ - 

80ʄ ʠ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʧʦʛʨʫʞʥʦʡ ʇʕɼʅ 40-103-1000/00, ʠ ʦʙʩʫʞʜʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ. ɺ ʧʨʦʝʢʪʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʠʭ ʩʪʘʪʠʯʝʩʢʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. 

ɺ ʯʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʷʤʦʛʦ ʧʫʩʢʘ, ʨʘʟʦʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ ʠ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ ʩ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʨʝʜʠ ʥʠʭ ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʊʈʅ-ɸɼ ʩ ʥʝʣʠʥʝʡʥʳʤ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʢʦʨʦʩʪʠ ʥʘʠʙʦʣʝʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʝʘʣʴʥʳʤ ʧʦʪʨʝʙʥʦʩʪʷʤ, 

ʵʬʬʝʢʪʠʚʥʦ ʩʥʠʞʘʝʪ ʠʟʙʳʪʦʯʥʳʡ ʪʦʢ ʠ ʢʨʫʪʷʱʠʡ ʤʦʤʝʥʪ ʧʨʠ ʧʫʩʢʝ, ʧʦʟʚʦʣʷʝʪ 

ʙʳʩʪʨʦ ʟʘʧʫʩʪʠʪʴ ʦʙʦʨʫʜʦʚʘʥʠʝ ʚ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ.  

ʕʪʦ ʜʦʢʘʟʳʚʘʝʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ɺʂʈ. 
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Introduction  

This research is vital because ESPs are general-purpose machines that are 

widely used in the oil industry. His direct start will bring great harm, so in this study, 

the working characteristics of ESP under thyristor soft start are discussed. 

The aim of the present work is to evaluate the transient start-up process of 

an ESP with a thyristor soft starter and to analyze the impact of the thyristor soft 

starter on the entire start-up process. 

The objectives of the work are: 

- to analyze literature data; 

- to analyze soft-start method; 

- to make simulation models; 

- to analyze results of the tests; 

- to analyze effectiveness of a thyristor soft starter for the starting process. 

The research object is  motor PEDN 40-103-1000/00 and pump ESP 

Novomet VNN5A - 80M and the control station Triol ɸʉ25-3-80. 

The research methods include characteristic calculation and computer 

simulation. 

The scientific novelty of the work is that the performance of the thyristor 

soft-start is evaluated. 

The practical value of the work is to evaluate the soft start of thyristors for 

induction motor PEDN 40-103-1000/00 and the submersible pump ESP Novomet 

VNN5A - 80M. 

Structure and volume of the work 

Our work has 123 pages (excluding appendix) and consists of introduction, 

five basic units, conclusion, reference, and appendices. Each unit consists of several 

logically interconnected chapters followed by a conclusion where we enumerate the 

results of our work concerning that unit. The total outcome of the research is 

summarized in a separate conclusion. Our references consist of 38 sources 

represented by books of Russian and foreign authors. 
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1. General information about ESP 

1.1. Development history of ESP 

Water pump is a common production equipment. Its working principle is that 

the motor drives the impeller at high speed through the pump shaft, does work on the 

liquid, and converts the mechanical energy into liquid energy, to achieve the purpose 

of conveying the liquid [1]. The history of the water pump is very early, the 

centrifugal pump appeared as early as 1689, and the French physicist Papin created 

an experimental model. With the advent of electric motors, centrifugal pumps have 

been widely developed. The history of submersible pumps is relatively late, and the 

first submersible electric pump appeared in 1928. A submersible pump is a 

mechatronic device with a compact design. During operation, the submersible pump 

can only be started by placing it in the liquid. Due to its simple structure, small size, 

and convenient use, it has developed rapidly [2]. 

Electric Submersible Pump (ESP) units are Rodless pumping units used in oil 

production. It contains directly connected downhole pumps and downhole pump 

drives. And use the cable to power the pump drive. Due to the design of the Rodless 

pump, the power of the Rodless pump is much higher than that of the Rodless pump. 

This enables Rodless pumps to handle large volumes of pumped liquids. 

The development of Rodless pumps in Russia began in the early 20th century, 

as early as 1916, Armais Arutyunov successfully invented the world's first Rodless 

pump that could be used in oil production. He then founded the Bart Manufacturing 

Company in the United States, which was renamed "REDA Pump" in 1930. 

The Rodless Pump Special Design Bureau (OKB BN) was established in 

1950 to conduct research in the field of Rodless pumps. Bogdanov Alexander 

Antonovich is the founder of OKB BN. 

The organization has been a leader in the production of Rodless pumps for the 

oil industry for many years, including progressive cavity pumps, diaphragm pumps, 

and more. 

The invention of the pump has also driven the rapid development of the oil 

and gas industry. As the world's second largest oil exporter, Russia is a world leader 
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in oil and gas exploration. 

Most companies in the Russian Federation choose electric submersible pumps 

for oil operations, and this proportion has reached 34%. The proportion of oil 

produced by electric submersible pumps accounts for more than 80%, and this 

number continues to grow [3]. 

The main reasons why ESPs are growing faster than other oil production 

equipment are: 

͠  The electric submersible pump has a large displacement, which can 

increase the liquid production of a single well and maintain a high and stable oil well 

production. 

͠  The use of electric submersible pumps for oil recovery increases the 

pressure drop during production and can improve the recovery of oil reservoirs, 

especially for heterogeneous fields with multiple reservoirs. 

͠ After the electric pump is pumped out, the reservoir pressure is reduced, 

thereby reducing the water injection pressure, slowing down the casing damage rate, 

and reducing the initial pressure of the low-permeability layer of the reservoir. 

Adjacent wells and increased water absorption. 

͠ Small land footprint, more suitable for deviated and horizontal wells, and 

offshore oil production. 

But it also has many disadvantages: 

͠  The operating depth is limited by engine power, tubing and casing 

diameter, wellbore temperature, etc. 

͠ Relatively expensive, high initial investment. 

͠ high operating costs and excessive downtime. 

͠ Motors and cables are prone to breakage. 

 

1.2. Structure of the submersible electric pump units  

ESPs are electro technological complexes that contain ground and submerged 

electrical equipment (Fig. 1). 
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1 - induction motor; 2 - hydroprotection; 3 - pump; 4 - cable for diving; 5 - 

transformer; 6 - drain valve; 7 - belt; 8 - pipeline; 9 ï wellhead equipment; 10 - cable 

connection; 11 - check valve; 12 - gas separator. 

Figure 1. - ESP structure 

ESPs are electro technological complexes that contain ground and submerged 

electrical equipment (Fig. 1). Submerged electrical equipment of ESP consists of a 

multi-stage (from 80 to 500 and more stages) electrical submersible pump (ESP) with 
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a gas separator at the suction and oil-filled induction submersible electric motor 

(SEM) with a hydroprotection (protector) that protects SEM from penetration of the 

surrounding formation fluid . 

In the assembled form, the SEM is located at the bottom of the submersible 

unit (Fig. 1), the protector is above it, and ESP is over the protector. The unit is 

descended into the well on a flow column (tubing) connected to the wellhead 

equipment and suspended on a hanging washer without additional attachment to the 

well. SEM power supply is carried out on a special oil and gas-resistant circular or 

flat three-core cable with a flexible tape armor, which is fastened to the tubing with 

metal belts. In the final section (at the first tubing) the cable line represented by a flat 

motor lead extension that allows to increase the diameter of ESP and SEM in the 

casing string of the oil well. The minimum permissible clearance, found and justified 

by the practice of ESP operation is 6 mm [4]. It guarantees a trouble-free descent and 

lifting of submersible equipment and determines the transverse dimensions of the 

submersible unit. In the tubing string (Fig. 1), above ESP, a return valve is installed. 

When ESP stops, it holds a column of formation fluid to exclude a turbine rotation of 

ESP and the rotor of SEM and to facilitate subsequent start-up. Turbine rotation 

occurs in the absence of a return valve when the pump unit stops due to the liquid 

column remaining in the tubing. Above the return valve is a drain valve that allows 

the fluid formation to drain into the annular space when the unit is lifted. Without this 

valve, the liquid, spilled on the surface, creates a threat to the environment and 

workers. 

The transformer and control station (CS) belong to the ground electrical 

equipment of the electrical complex and the system (ECS) of ESP. The commercial 

two-winding transformer is designed to step up the voltage 0.4 kV, coming from the 

output of the CS (Fig. 1) to a voltage of 1.5-3 kV, which is necessary for the 

operation of the SEM. The secondary winding of the transformer contains from 5 to 

36 tap-offs for step-by-step regulation of the output voltage by means of a manual 

drive in the SWE mode (switching without excitation). Regulation of this kind 

provides compensation of voltage losses that occur in a long (usually many 



138 

kilometers) cable line [5]. 

2. Analysis of Soft Start 

With the development of oil production from shallow to deep, the operating 

conditions have become increasingly severe, the inflow of groundwater has increased 

sharply, and the drainage pressure has increased, making the installed power of the 

submersible pump motor larger and larger. From 100 kilowatts to several thousand 

kilowatts. If the water pump is started directly underground, the current impact 

generated by the high-voltage and high-power motor during the start-up process will 

easily cause the instantaneous voltage drop of the local distribution bus, which will 

trigger various protection relays installed in the distribution network, and its 

operation will seriously affect Other appliances and equipment. Since the motor of 

the submersible pump is a closed water injection motor, its winding is made of 

copper wire with an insulating layer. The thermal effect generated by the starting 

current causes the motor stator winding to heat up too high, and the insulating layer is 

easily melted, resulting in a short circuit of the pump drive motor winding, and 

shortening the service life. engine. On the other hand, when starting directly, a large 

amount of fluid enters the pipeline instantaneously, causing damage to the filter zone 

and causing sand to enter the well. Therefore, when operating the installation of 

submersible electric pumps for oil production, the following two problems need to be 

solved: 

͠ Overcurrent at startup, typically 3 to 5 times or more rated current. 

͠ Torque fluctuations at start-up. 

To avoid direct production of the submersible pump unit, the company will 

add additional control units to the equipment. 

This device is necessary for submersible motor control and protection and can 

be divided into the following three categories [6]: 

͠Variable frequency asynchronous electric drive with frequency converter. 

͠Variable frequency electric drive based on brushless motor circuit of high-

speed synchronous motor. 
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- Asynchronous electric drive with soft starter according to the scheme 

"Thyristor Voltage Regulator - Asynchronous Motor". 

At present, the main control devices are frequency converters and thyristor 

soft starters. All of them can extend the start and stop process of the device by 

changing the operating voltage. The frequency converter is based on IGBTs. It 

controls the power control device of the AC motor by changing the operating 

frequency of the motor. For equipment that needs to switch working modes 

frequently, the frequency converter is more convenient to use. Thyristor soft starters 

are based on thyristors, a power control device that controls the AC motor by 

changing the operating voltage of the motor. Compared with frequency converters, it 

has a simpler structure, which means that the cost of using thyristor soft starters is 

lower. 

In oil production, once a submersible pump is successfully started, it runs in 

the same mode for a long time, which means that we do not need to control its speed 

very often. In this case, a thyristor soft starter is the best choice. 

 

2.1 Universal Soft Start Control Station from Russia 

In Russia, Triol Corporation is engaged in the development and production of 

ESP control stations for oil production. 

In 1999, the Triol Corporation designed and manufactured its first pumping 

unit control station in cooperation with the Reduktor plant - the Triol-01 SCS. It was 

a metal cabinet with a degree of protection IP43 and with a built-in variable 

frequency drive with a power of 5.5 to 37 kW. This station did not have a built-in 

controller. In 2001, the first fully functional control station Triol, AK02, was 

developed [7]. 

They were distinguished by their low cost and met the basic requirements of 

oil companies using submersible equipment. Unlike Triol AK01, the Triol AK02 soft 

start control station had an advantage due to the implementation of a soft start of the 

electric motor. The Triol AK02 control station provided shockless start of the electric 

motor and extended the service life of the submersible equipment. 
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The Triol AK02 control station, equipped with a soft starter, provides [6]: 

͠ Protect electric motors and other equipment from damage in an emergency. 

- Change the operating state of the ESP, as well as receive and transmit 

information about the state of the device over the network. 

͠ measurement and indication of the main parameters of the ESP electric 

motor (current, voltage, frequency). 

͠ protection of the ESP electric motor against current underload and, in 

accordance with the ampere-second characteristic of current overload, unacceptable 

deviation of the mains voltage, followed by a programmable automatic restart after 

the end of the accident. 

͠ indication and recording in the log of the reasons for the emergency stop of 

the ESP, etc. 

Control stations are equipped with a universal microprocessor controller for 

automation equipment UMKA-01, an exclusive development of Triol Corporation. 

The UMKA-01 controller is a functional microprocessor device that 

automates the operation of the ESP. In the event of an emergency, the controller can 

perform a certain degree of pre-processing (for example, speed reduction or 

emergency shutdown) and inform the operator about it. the console sends information 

about the error status of the ESP. 
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Figure 2. - Triol 02 control station 

The UMKA-01 controller can be used at three levels of automated process 

control systems: 

- At the lower network level, on the one hand, it is used to collect and 

transmit technical information (such as the status of various sensors) to 

upper-level devices, and on the other hand, it can also receive control 

signals from higher-level devices and issue action commands to the 

corresponding actuators. mechanisms. 

- The middle level, as the administrator of the lower local information and 

control network, organizes network users to jointly perform common 

technical tasks. 

- As the administrator of the middle-level device cluster at the top level, it 

provides information and scheduling functions. 



142 

 

Figure 3. - Controller series UMKA 

 

2.2. Advantages and disadvantages of traditional step-down start 

The traditional undervoltage start is to first reduce the voltage on the stator 

winding and then restore the voltage to the nominal value after starting. the 

decompression start may reduce the starting current, the starting torque will also be 

reduced at the same time [8]. 

Thus, the decompression start method is usually only suitable for light or no-

load conditions. There are many specific methods of traditional decompression 

launching. Here are the following three methods of undervoltage starting. 

Start-up method with series resistance or stator reactance.  The series 

resistance or reactance of the stator winding is equivalent to the reduction of the 

applied voltage to the stator winding. From the equivalent circuit of the three-phase 

induction motor, the starting current is proportional to the stator winding voltage, so 

the series resistance or reactance of the stator winding can achieve the purpose of 

reducing the starting current. However, since the starting torque is proportional to the 

square of the stator winding voltage, the starting torque will be further reduced. 

Therefore, this startup method is only suitable for no-load or light-load startup. For 

low-power induction motors, the series resistance of the stator winding is usually 
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used to reduce the voltage, but for high-power induction motors, considering that the 

series resistance will cause a large amount of copper consumption, the series 

resistance of the stator winding is used to reduce the voltage. 

 

Figure 4. - Schematic diagram of the starting method of stator series resistance or 

reactance. 

The starting method, the principle of which is based on switching the 

motor stator windings from star to delta. This starting method is that when the 

motor starts, the stator windings are connected in a star shape. When the speed is 

close to the rated speed, the windings are switched to a delta connection to make the 

motor run normally. Although the principle of delta starting is simple, the six output 

ends of the stator winding of the motor must be drawn out, and the actual operation is 

difficul t. After the stator winding is star-connected, the phase voltage of each phase 

winding is 1/Ŵ3 of the delta connection (full voltage), so the starting torque during 

star-delta starting are 1/3 of the rated voltage when starting. Due to the low starting 

torque, this method is only suitable for light load starting. 

Starters based on this principle are inexpensive, but their effectiveness is 

limited. The most notable limitations are as follows: 

͠ It is impossible to control the change in the starting current and torque of 
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the motor; 

͠  When switching windings from star to delta, high current and torque 

values can occur, which can lead to overload and damage to the equipment. 

͠ High values of current and torque are due to the fact that during switching, 

the motor EMF may be out of phase with the supply voltage, so there may be a motor 

current and torque that significantly exceed their values when starting. 

 

Figure 5. - Schematic diagram of the starting method, the principle of operation of 

which is based on switching the motor stator winding from star to delta. 

Starting method with autotransformer. This starting method is when the motor 

starts, the power is reduced through the autotransformer and then connected to the 

motor. Then connect directly to the rated power supply at the appropriate time. 
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Figure 6. - Schematic diagram of autotransformer startup method 

If the transformation ratio of the autotransformer is K, compared with the 

direct start, when using the autotransformer to start, the starting torque are reduced to 

ρȾὑ  of the direct start. 

The starting method of the autotransformer is not limited to the motor 

winding connection (star connection or delta connection), and the allowable starting 

current and required starting torque can be selected by changing the tap, but the 

equipment cost is high. 

Compared to star-delta switches, autotransformer starters have some control 

over motor current and torque. However, during this startup, voltage is gradually 

applied to the motor windings. 

Disadvantages of autotransformer starting to include: 

- High transient torque and motor current values due to sudden changes in 

stator terminal voltage. 

- A limited number of output voltage switching steps does not allow to 

provide the required voltage variation at the stator terminals. 

- High cost of equipment required for use under conditions of frequent and 

prolonged activation. 
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- Inability to provide efficient starting at low supply voltages and working 

machines with changing starting torque requirements. 

 

2.3. The principle and starting method of thyristor starter 

The thyristor soft starter has only been around for 30 years, but it is the result 

of tremendous advances in modern power electronics technology. More than 10 years 

ago, an electrical engineer predicted that thyristor soft-start would revolutionize the 

soft-start industry [9]. 

At present, under low voltage (380V), the price of thyristor soft starters has 

dropped by about 2 times or even lower than that of liquid soft starters. Its main 

performance is better than fluid resistance soft start. Compared with liquid resistance 

soft starters, its small size, compact structure, low maintenance cost, complete 

functions, rich menus, good starting repeatability, and comprehensive protection are 

unmatched by liquid resistance soft starters. 

But thyristor soft starters also have disadvantages. First, the price of high-

voltage products is too high, which is 5-10 times higher than that of liquid resistance 

products used in soft starters; second, the high-order harmonics caused by thyristors 

are more serious. 

 

Figure 7. - Functional diagram of a thyristor starter 

The change in voltage is achieved by adjusting the opening angle of the 

thyristor connected between the power supply and motor terminals. 
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Current sensors CS1 and CS2 can be used to determine the starting current 

and protect against overload and short-circuit currents. 

Voltage sensors VS1 and VS2 can be used to prevent the voltage from being 

too high or falling below the allowable value, and to regulate the voltage at the stator 

terminals of asynchronous motors. 

The microcontroller is the main part of the soft start and stop device. It can 

issue commands to operate thyristors, continue to close or open relays in the system, 

protect and monitor the normal operating state of thyristors and motors. After 

receiving the turn-on command, the pulse generator sends a trigger pulse to the 

thyristor at a relative time relative to the conduction angle Ŭ. 

The function of soft starter is mainly to realize soft start and soft stop, and soft 

stop is equivalent to the reverse process of soft start. The three-phase  

induction motor thyristor soft starter has a variety of starting methods to meet 

different starting requirements. 

The details are as follows: 

Soft-start method with current limit.  In this soft start method, the device 

will limit the starting current of the motor so that it does not exceed a certain set 

value Im during the motor starting process. The startup waveform is shown in Figure 

5. It is mainly used for step start at light load start, and its output voltage rises rapidly 

from zero until its output current reaches the set current limit Im, and then gradually 

increases the voltage while keeping the output current no higher than this value. to 

rated voltage. The advantage of this starting method is that the starting current is 

small, and the starting current limit Im can be adjusted as needed. 

The disadvantage is that the pressure drop at startup is difficult to determine, 

the pressure drop space cannot be fully utilized, the starting torque is lost, and the 

starting time is long. This method is widely used for fans and pumps. 
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Figure 8. - Soft-start transient process with limited startup current 

Soft-start method with voltage ramp. The output voltage changes linearly 

from small to large and increases linearly, changing the traditional stepping start to 

stepless start, which is mainly used for heavy load start. The disadvantage is that the 

starting torque is small, the torque characteristic rises parabolically, which is not 

conducive to starting, and the starting time is long, which is unfavorable to the motor. 

An improved method is to use dual ramp start, the output voltage first rises rapidly to 

U1 (U1, the voltage value corresponding to the minimum torque required to start the 

motor), and then gradually increases the voltage according to a predetermined slope 

until it reaches the rated voltage. We can adjust the initial voltage and voltage rise 

rate according to the load characteristics. During the acceleration ramp, the motor 

voltage is gradually increased, and the acceleration ramp time can be adjusted within 

a certain time range. Acceleration ramp times are typically between 2 and 60 seconds. 

The characteristic of this starting method is that the starting current is relatively large, 

but the starting time is relatively short, which is suitable for starting the motor with 

heavy load. 
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Figure 9. - Soft-start transient process with Voltage Ramp 

Soft start method with torque control. This soft start method is mainly used 

for heavy load start, as shown in Figure 10. It controls the output voltage according to 

the linear increase of the motor starting torque. Its advantages are soft start, good 

flexibility, useful for braking system, and at the same time reduce the impact on the 

power system, it is the best starting method for heavy loads. The disadvantage is the 

longer startup time. 

 

Figure 10. - Soft-start transient process with Torque Control 

 

 

 

 

  



150 

References 

1. Nevostruev, V. A. Integrated approach to energy efficiency in oil 

production ESP. Inzhenernaya praktika. 2017 ï 28 p. 

2. Petlin, A. V. Experience in the use of SEM with increased voltage in the 

Varyoganneftegaz CDO. New developments of Almaz LLC / A. E. Petlin // 

Engineering practice. 2011 ï 54 p. 

3. V.N. Ivanovsky, S.S. Beijing, A.A. Sabirov. Settings submersible 

centrifugal pumps for oil production. Moscow. 2003 ï 245 p. 

4. Tarasov, V.P. Energy-saving design of ESP / V.P. Tarasov // 

Engineering practice. 2010 ï 26 p. 

5. Installation of an electric centrifugal pump (ESP) [Electronic resource]. 

ïURL: http://vseonefti.ru/upstream/ustanovka-ESP.html, free. Russian Date of access: 

04/04/2017. 

6. I. V. Belousenko, G. R. Schwartz, S. N. Velikiy, M. S. Ershov, and A. D. 

Yarizov, Russ. New technologies and modern equipment in the power industry of the 

oil and gas industry. -M. : Nedra-Businesscenter LLC, 2007. ï 478 p.  

7. History of the control station Triol AK06 [Electronic resource]. URL: 

https://triolcorp.ru/news/post/istoriya-razvitiya-stancii-upravleniya-triol-ak06, free. 

Russian Date of access: 08.02.2022. 

8. Tkachuk, Soft start of a group of asynchronous electric drives /Tkachuk 

// Power Electronics. 2008 ï 54 p. 

9. Thyristor asynchronous electric drive with phase control / Shubenko 

V.A., Braslavsky. M. "Energy", 1972. 

  



151 

ʇʨʠʣʦʞʝʥʠʝ  

ʊʘʙʣʠʮʘ A.1 ï ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʜʚʠʛʘʪʝʣʷ ʇʕɼʅ 40-103-1000/00 

P1ʥ, ʢɺʪ 
U1ʥ, 

ɺ 

f1ʥ, 

ɻʮ 

nʥ, 

ʦʙ/ʤʠʥ 
ɖʥ cosűʥ K I KMʧ KMʢ sʥ p 

40 1000 50 2838 0.815 0.845 4 1.2 2 0.054 1 

 

ʄʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ɸɼ, ʢ ʢʦʠʤ ʦʪʥʦʩʠʪʩʷ ʠ 

ʇʕɼ, ʠʟʣʦʞʝʥʘ ʚ [11, 21]. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʫʜʦʙʥʦʡ ʜʣʷ ʨʘʩʯʝʪʦʚ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʷʚʣʷʝʪʩʷ ʊ-ʦʙʨʘʟʥʘʷ ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ: 

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ   

ʛʜʝ Ὗ ̕
̎

Ѝ Ѝ
ḙυχχȢσυ ˏ ï ʬʘʟʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʦʜʚʦʜʠʤʦʝ ʢ ʦʙʤʦʪʢʝ 

ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ;          

I1 ï ʪʦʢ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ; 

f ï ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪʳ ʥʘʧʨʷʞʝʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʧʦʜʚʦʜʠʤʦʛʦ ʢ 

ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ; 

R1 ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ; 

ï ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʝʷʥʠʷ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ; 

I2
/ ï ʧʨʠʚʝʜʝʥʥʳʡ ʪʦʢ ʦʙʤʦʪʢʠ ʨʦʪʦʨʘ ʢ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ. 

1X s
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R2
/ ï ʧʨʠʚʝʜʝʥʥʦʝ ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʦʙʤʦʪʢʠ ʨʦʪʦʨʘ ʢ ʮʝʧʠ 

ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ. 

 ï ʧʨʠʚʝʜʝʥʥʦʝ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʝʷʥʠʷ  ʮʝʧʠ ʦʙʤʦʪʢʠ 

ʨʦʪʦʨʘ ʢ ʮʝʧʠ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ; 

I0 ï ʪʦʢ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ (ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ); 

ὴ ï ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ; 

Xm - ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʥʪʫʨʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ; 

s ï ʩʢʦʣʴʞʝʥʠʝ; 

ʆʩʥʦʚʥʳʝ ʫʨʘʚʥʝʥʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʜʘʥʥʦʡ 

ʩʭʝʤʝ: 

01111m1ʌ =Ö-ÖÖ-- IRIXjEU  

0/
'

2
'

2

'

2
'

2m =Ö+ÖÖ+ sIRIXjE                                (ɸ.1) 

00
'
21 =-+ III  

ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʪʦʢʦʚ, ʕɼʉ ʠ ʥʘʧʨʷʞʝʥʠʡ ʠʟʦʙʨʘʞʝʥʘ 

ʥʘ ʨʠʩʫʥʢʝ ɸ.2.  

 

ʈʠʩʫʥʦʢ ɸ.2 ï ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ 

ʆʧʨʝʜʝʣʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ɸɼ ʧʦ ʢʘʪʘʣʦʞʥʳʤ ʜʘʥʥʳʤ. 

ʉʠʥʭʨʦʥʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ: 

'

2X s
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(ɸ.2) 

ʉʠʥʭʨʦʥʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ: 

                                                            

(ɸ.3) 

ʅʦʤʠʥʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʚʘʣʘ: 

                                                            

(ɸ.4) 

ʅʦʤʠʥʘʣʴʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ: 

                              (ɸ.5) 

ʊʦʢ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ: 

                                                            (ɸ.6) 

ʛʜʝ ί̎ πȢπυτ ï ʥʦʤʠʥʘʣʴʥʦʝ ʩʢʦʣʴʞʝʥʠʝ;                                                  

 ï ʪʦʢ 

ʩʪʘʪʦʨʘ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʟʘʛʨʫʟʢʝ;                                                            (ɸ.7) 

            (ɸ.8) 

 ὴz πȟχυ ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʛʨʫʟʢʠ ʜʚʠʛʘʪʝʣʷ; 

 ÃÏÓ•  zï ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʱʥʦʩʪʠ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʟʘʛʨʫʟʢʝ; 

 –
ᶻ
ḙ–̎ = 0.815ï ʂʇɼ ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʟʘʛʨʫʟʢʝ. 
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ʈʠʩʫʥʦʢ ɸ.3 ï ɿʘʚʠʩʠʤʦʩʪʴ ʦʪ ʤʦʱʥʦʩʪʠ ʘʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʘʪʝʣʷ 

ʉʦʛʣʘʩʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ: ÃÏÓ•ȟ ḙπȢωωÃÏÓ•̎ πȢψσχ. 

33.534 ɸ - ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʩʪʘʪʦʨʘ ʜʚʠʛʘʪʝʣʷ. 

 

                     (ɸ.9) 

ʆʧʨʝʜʝʣʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ɓ ʜʣʷ ʨʘʩʯʝʪʘ ʚʝʣʠʯʠʥʳ ʢʨʠʪʠʯʝʩʢʦʛʦ 

ʩʢʦʣʴʞʝʥʠʷ, ʚʳʨʘʞʝʥʥʦʡ ʠʟ ʬʦʨʤʫʣʳ ʂʣʦʩʩʘ. ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʧʨʠʥʠʤʘʝʤ ɓ=1: 

ʂʨʠʪʠʯʝʩʢʦʝ ʩʢʦʣʴʞʝʥʠʝ, ʚʳʨʘʞʝʥʥʦʝ ʠʟ ʬʦʨʤʫʣʳ ʂʣʦʩʩʘ: 

              

                          (ɸ.10) 

ʅjj coscos 75,0

7500
14,592

1 3 3 220 0,89 0,875
1

ʈ
ʥI ɸ

ʥ U cos
ʥ ʥ

j h
= = =

Ö Ö Ö Ö Ö
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ʈʘʩʯʝʪ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʯʝʪʘ 

ʧʘʨʘʤʝʪʨʦʚ ɸɼ: 

                                (ɸ.11) 

                                   (ɸ.12) 

                                                                (ɸ.13) 

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʦʪʦʨʘ, ʧʨʠʚʝʜʝʥʥʦʝ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ: 

 ʆʤ                     (ɸ.14) 

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʪʦʨʘ: 

 ʆʤ                                    (ɸ.15) 

ʀʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʢʦʨʦʪʢʦʛʦ ʟʘʤʳʢʘʥʠʷ: 

 ʆʤ                            (ɸ.16) 

ʀʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʘʩʩʝʷʥʠʷ ʨʦʪʦʨʘ, ʧʨʠʚʝʜʝʥʥʦʝ ʢ ʦʙʤʦʪʢʝ 

ʩʪʘʪʦʨʘ: 

ʆʤ                                    (ɸ.17) 

ʅʘʡʜʝʤ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʨʦʪʦʨʥʦʡ ʦʙʤʦʪʢʠ, ʧʨʠʚʝʜʝʥʥʦʝ ʢ 

ʩʪʘʪʦʨʥʦʡ: 

ʆʤ                                         (ɸ.18) 

ʇʦ ʥʘʡʜʝʥʥʳʤ ʟʥʘʯʝʥʠʷʤ  ʠ Xʢʥ ʦʧʨʝʜʝʣʠʤ ʢʨʠʪʠʯʝʩʢʦʝ 

ʩʢʦʣʴʞʝʥʠʝ: 

/

1 2,C R



156 

                                   (ɸ.19) 

ɺʝʣʠʯʠʥʳ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʢʦʣʴʞʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʬʦʨʤʫʣʘʤ (ɸ.10) 

ʠ (ɸ.19), ʩʦʚʧʘʣʠ. ʈʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ɓ ʩʯʠʪʘʝʤ ʦʢʦʥʯʝʥʥʳʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʥʘʡʪʠ ʕɼʉ ʚʝʪʚʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ  ʥʘʡʜʝʤ : 

                           

(ɸ.20) 

                                                    (ɸ.21) 

ʕɼʉ ʚʝʪʚʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʚ ʥʦʤʠʥʘʣʴʥʦʤ ʨʝʞʠʤʝ: 

 

 

= 586.05 ɺ                                                                                                             (ɸ.22) 

ʊʦʛʜʘ ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ: 

 ʆʤ                                                         

(ɸ.23) 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʩʚʝʜʝʥʳ 

ʚ ʪʘʙʣʠʮʫ ɸ.2. 

ʊʘʙʣʠʮʘ ɸ.2 ï ʈʘʩʯʝʪʥʳʝ ʧʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

Ὑȟ̨  ̍ ὢ ȟ̨  ̍ ὢ̋ ȟ̨̎  ̍ Ὑȟ̨  ̍ ὢ ȟ̨  ̍ ὢȟ̨  ̍

1.064 1.911 4.55 1.033 2.561 71.419 

 

ʇʘʨʘʤʝʪʨʳ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʘʪʝʣʷ. 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ: 

1
ɽ sinj
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ː .̎    (ɸ.24) 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʨʦʪʦʨʘ, ʧʨʠʚʝʜʝʥʥʘʷ ʢ ʦʙʤʦʪʢʝ ʩʪʘʪʦʨʘ: 

ː .̎    (ɸ.25) 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʚʝʪʚʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ: 

 ː .̎     (ɸ.26) 

ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʮʝʧʠ ʩʪʘʪʦʨʘ:  

ː .̎  (ɸ.27) 

ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʮʝʧʠ ʨʦʪʦʨʘ: 

 ː .̎  (ɸ.28) 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʣʷ ʨʘʩʯʝʪʘ ʜʠʥʘʤʠʢʠ ɸɼ: 

,      (ɸ.29) 

,      (ɸ.30) 

,    (ɸ.31) 

,   (ɸ.32) 

         (ɸ.33) 


