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ʄɽʊʆɼʆʃʆɻʀʗ
ʄʝʪʦʜʳ, ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʩʙʦʨʘ/ʩʝʣʝʢʮʠʠ ʜʦʢʘʟʘʪʝʣʴʩʪʚ

ʇʦʠʩʢ ʚ ʵʣʝʢʪʨʦʥʥʳʭ ʙʘʟʘʭ ʜʘʥʥʳʭ
ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʜʣʷ ʩʙʦʨʘ/ʩʝʣʝʢʮʠʠ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚ

ɼʦʢʘʟʘʪʝʣʴʥʦʡ ʙʘʟʦʡ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʷʚʣʷʶʪʩʷ ʧʫʙʣʠʢʘʮʠʠ, 
ʚʦʰʝʜʰʠʝ ʚ ʂʦʭʨʘʥʦʚʩʢʫʶ ʙʠʙʣʠʦʪʝʢʫ, ʙʘʟʳ ʜʘʥʥʳʭ EMBASE  
ʠ MEDLINE, ʘ ʪʘʢ ʞʝ ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘ-
ʮʠʠ ʧʦ ʜʠʘʛʥʦʩʪʠʢʝ, ʣʝʯʝʥʠʶ ʠ ʚʝʜʝʥʠʶ ʙʦʣʴʥʳʭ ʩ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʤʠ ʙʦʣʝʟʥʷʤʠ. ɻʣʫʙʠʥʘ ʧʦʠʩʢʘ ʩʦʩʪʘʚʣʷʣʘ 5 ʣʝʪ
ʄʝʪʦʜʳ ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʜʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʠ ʩʠʣʳ 
ʜʦʢʘʟʘʪʝʣʴʩʪʚ 

ʂʦʥʩʝʥʩʫʩ ʵʢʩʧʝʨʪʦʚ;
ʆʮʝʥʢʘ ʟʥʘʯʠʤʦʩʪʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʡʪʠʥʛʦʚʦʡ ʩʭʝʤʦʡ 

(ʪʘʙʣ.1).
ʊʘʙʣʠʮʘ 1.

ʈʝʡʪʠʥʛʦʚʘʷ ʩʭʝʤʘ ʜʣʷ ʦʮʝʥʢʠ ʩʠʣʳ ʨʝʢʦʤʝʥʜʘʮʠʠ
ʉʪʝʧʝʥʴ  

ʨʝʢʦʤʝʥʜʘʮʠʠ
ʂʘʯʝʩʪʚʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ

1A. ʉʠʣʴʥʘʷ 
ʨʝʢʦʤʝʥʜʘ-
ʮʠʷ. ɺʳʩʦʢʦ-
ʢʘʯʝʩʪʚʝʥʥʦʝ 
ʜʦʢʘʟʘʪʝʣʴ-
ʩʪʚʦ*

ʉʦʛʣʘʩʫʶʱʠʝʩʷ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʚʳʧʦʣʥʝʥʥʳʭ 
ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʠʣʠ ʥʝʦʧʨʦʚʝʨʞʠʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚ 
ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʬʦʨʤʝ.
ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʨʷʜ ʣʠ ʠʟʤʝʥʷʪ ʫʚʝ-
ʨʝʥʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʧʦʣʴʟʳ ʠ ʨʠʩʢʘ.

1B. ʉʠʣʴʥʘʷ 
ʨʝʢʦʤʝʥʜʘ-
ʮʠʷ. ɼʦʢʘ-
ʟʘʪʝʣʴʩʪʚʦ 
ʫʤʝʨʝʥʥʦʝ

ɼʘʥʥʳʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩ-
ʧʳʪʘʥʠʡ ʩ ʚʘʞʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ (ʧʨʦʪʠʚʦʨʝ-
ʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, 
ʢʦʩʚʝʥʥʳʝ ʠʣʠ ʥʝʪʦʯʥʳʝ), ʠʣʠ ʦʯʝʥʴ ʫʙʝʜʠʪʝʣʴ-
ʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʬʦʨʤʝ.
ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʝʩʣʠ ʦʥʠ ʧʨʦʚʦʜʷʪ-
ʩʷ), ʚʝʨʦʷʪʥʦ, ʦʢʘʞʫʪ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 
ʦʮʝʥʢʝ ʧʦʣʴʟʳ ʠ ʨʠʩʢʘ ʠ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʦʮʝʥʢʫ.
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ʉʪʝʧʝʥʴ  
ʨʝʢʦʤʝʥʜʘʮʠʠ

ʂʘʯʝʩʪʚʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ

1C. ʉʠʣʴʥʘʷ 
ʨʝʢʦʤʝʥʜʘ-
ʮʠʷ. ʅʠʟʢʠʡ 
ʫʨʦʚʝʥʴ ʜʦ-
ʢʘʟʘʪʝʣʴʩʪʚʘ

ɼʘʥʥʳʝ ʠʟ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʝʩ-
ʩʠʩʪʝʤʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ ʠʣʠ ʠʟ ʨʘʥʜʦ-
ʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʧʳʪʘʥʠʡ ʩ ʩʝ-
ʨʴʝʟʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʃʶʙʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʘ 
ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ.

2A. ʉʣʘʙʘʷ 
ʨʝʢʦʤʝʥʜʘ-
ʮʠʷ. ɼʦʢʘ-
ʟʘʪʝʣʴʩʪʚʦ 
ʚʳʩʦʢʦʛʦ 
ʢʘʯʝʩʪʚʘ

ʉʦʛʣʘʩʫʶʱʠʝʩʷ ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʚʳʧʦʣʥʝʥʥʳʭ 
ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦ-
ʚʘʥʠʡ ʠʣʠ ʥʝʦʧʨʦʚʝʨʞʠʤʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚ 
ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʬʦʨʤʝ.

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʨʷʜ ʣʠ ʠʟʤʝʥʷʪ ʫʚʝ-
ʨʝʥʥʦʩʪʴ ʚ ʦʮʝʥʢʝ ʧʦʣʴʟʳ ʠ ʨʠʩʢʘ.

2B. ʉʣʘʙʘʷ 
ʨʝʢʦʤʝʥʜʘ-
ʮʠʷ. ʋʤʝʨʝʥ-
ʥʦʝ ʢʘʯʝʩʪʚʦ 
ʜʦʢʘʟʘʪʝʣʴ-
ʩʪʚʘ

ɼʘʥʥʳʝ ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩ-
ʧʳʪʘʥʠʡ ʩ ʚʘʞʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ (ʧʨʦʪʠʚʦʨʝ-
ʯʠʚʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʥʝʜʦʩʪʘʪʢʠ, 
ʢʦʩʚʝʥʥʳʝ ʠʣʠ ʥʝʪʦʯʥʳʝ), ʠʣʠ ʦʯʝʥʴ ʫʙʝʜʠʪʝʣʴ-
ʥʳʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʚ ʢʘʢʦʡ-ʣʠʙʦ ʜʨʫʛʦʡ ʬʦʨʤʝ.

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʝʩʣʠ ʦʥʠ ʧʨʦʚʦʜʷʪ-
ʩʷ), ʚʝʨʦʷʪʥʦ, ʦʢʘʞʫʪ ʚʣʠʷʥʠʝ ʥʘ ʫʚʝʨʝʥʥʦʩʪʴ ʚ 
ʦʮʝʥʢʝ ʧʦʣʴʟʳ ʠ ʨʠʩʢʘ ʠ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴ ʦʮʝʥʢʫ.

2C. ʉʣʘʙʘʷ 
ʨʝʢʦʤʝʥʜʘ-
ʮʠʷ. ɼʦʢʘ-
ʟʘʪʝʣʴʩʪʚʦ 
ʥʠʟʢʦʛʦ ʢʘ-
ʯʝʩʪʚʘ

ɼʘʥʥʳʝ ʠʟ ʥʘʙʣʶʜʘʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʝʩ-
ʩʠʩʪʝʤʥʦʛʦ ʢʣʠʥʠʯʝʩʢʦʛʦ ʦʧʳʪʘ, ʠʣʠ ʠʟ ʨʘʥʜʦ-
ʤʠʟʠʨʦʚʘʥʥʳʭ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʧʳʪʘʥʠʡ ʩ ʩʝ-
ʨʴʝʟʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ. ʃʶʙʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʘ 
ʷʚʣʷʝʪʩʷ ʥʝʦʧʨʝʜʝʣʝʥʥʦʡ.

*ɺ ʪʘʙʣʠʮʝ ʮʠʬʨʦʚʦʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʠʣʝ ʨʝʢʦʤʝʥʜʘʮʠʡ, 
ʙʫʢʚʝʥʥʦʝ - ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ

ʀʥʜʠʢʘʪʦʨʳ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ (Good Practice 
Points, GPPs) ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʢʣʠʥʠʯʝʩʢʦʤ ʦʧʳʪʝ ʨʘʙʦʯʝʡ ʛʨʫʧ-
ʧʳ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ.

ʆʢʦʥʯʘʥʠʝ ʪʘʙʣʠʮʳ 1.
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ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʬʘʨʤʘʢʦʵʢʦʥʦʤʠʢʝ 
ʥʝ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ. ɺʘʣʠʜʘʮʠʷ ʨʝʢʦʤʝʥʜʘʮʠʡ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ 
ʚʥʫʪʨʝʥʥʝʡ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ. ʂʦʤʤʝʥʪʘʨʠʠ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ 
ʵʢʩʧʝʨʪʦʚ, ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʧʨʝʜʩʝʜʘʪʝʣʝʤ 
ʠ ʯʣʝʥʘʤʠ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ. ʇʨʦʝʢʪ ʨʝʢʦʤʝʥʜʘʮʠʡ ʙʳʣ ʨʝʮʝʥʟʠ-
ʨʦʚʘʥ ʥʝʟʘʚʠʩʠʤʳʤʠ ʵʢʩʧʝʨʪʘʤʠ.

ɼʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʨʝʜʘʢʮʠʠ ʠ ʢʦʥʪʨʦʣʷ ʢʘʯʝʩʪʚʘ ʨʝʢʦʤʝʥ-
ʜʘʮʠʠ ʙʳʣʠ ʧʦʚʪʦʨʥʦ ʧʨʦʨʝʮʝʥʟʠʨʦʚʘʥʳ ʯʣʝʥʘʤʠ ʨʘʙʦʯʝʡ ʛʨʫʧ-
ʧʳ, ʢʦʪʦʨʳʝ ʧʨʠʰʣʠ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʚʩʝ ʟʘʤʝʯʘʥʠʷ ʠ ʢʦʤʤʝʥʪʘʨʠʠ 
ʧʨʠʥʷʪʳ ʚʦ ʚʥʠʤʘʥʠʝ, ʨʠʩʢ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʭ ʦʰʠʙʦʢ ʧʨʠ ʨʘʟ-
ʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʩʚʝʜʝʥ ʢ ʤʠʥʠʤʫʤʫ.

ʉʠʣʘ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʫʨʦʚʥʠ ʜʦʢʘʟʘʪʝʣʴʥʦʩʪʠ ʠ ʠʥʜʠʢʘʪʦʨʳ 
ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʠ ʧʨʠʚʦʜʷʪʩʷ ʧʦ ʭʦʜʫ ʠʟʣʦʞʝʥʠʷ 
ʪʝʢʩʪʘ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʆʇʈɽɼɽʃɽʅʀɽ

ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʷ (ɻʌɸ) ï ʛʨʫʧʧʘ ʘʫʪʦʩʦʤʥʦ-
ʨʝʮʝʩʩʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ 
ʥʝʟʘʤʝʥʠʤʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ ʬʝʥʠʣʘʣʘʥʠʥʘ (ʌɸ), ʧʦʩʪʫʧʘʶ-
ʱʝʡ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʩ ʙʝʣʢʦʚʦʡ ʧʠʱʝʡ. ɻʌɸ ʦʙʲʝʜʠʥʷʝʪ 
ʥʝʩʢʦʣʴʢʦ ʛʝʥʝʪʠʯʝʩʢʠ ʛʝʪʝʨʦʛʝʥʥʳʭ ʬʦʨʤ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ 
ʬʝʥʠʣʘʣʘʥʠʥʘ, ʩʭʦʜʥʳʭ ʧʦ ʢʣʠʥʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ:  ʢʣʘʩʩʠ-
ʯʝʩʢʘʷ ʬʝʥʠʣʢʝʪʦʥʫʨʠʷ (ʌʂʋ), ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʜʝʬʠʮʠʪʦʤ 
ʬʝʥʠʣʘʣʘʥʠʥ-4-ʛʠʜʨʦʢʩʠʣʘʟʳ (ʌɸɻ) ʠ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝ-
ʤʠʠ (ɻʌɸ), ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʪʝʪʨʘʛʠʜʨʦʙʠʦ- 
ʧʪʝʨʠʥʘ (BH4).

ʂʆɼ ʧʦ ʄʂɹ-10
ɽ70.0 ʂʣʘʩʩʠʯʝʩʢʘʷ ʬʝʥʠʣʢʝʪʦʥʫʨʠʷ
ɽ70.1 ɼʨʫʛʠʝ ʚʠʜʳ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʠ



7

ʕʇʀɼɽʄʀʆʃʆɻʀʗ

ʏʘʩʪʦʪʘ ʌʂʋ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦ-
ʧʫʣʷʮʠʠ: ʦʪ 1:4370 ʚ ʊʫʨʮʠʠ ʜʦ 1:80500 ʚ ʗʧʦʥʠʠ. ʅʘʠʙʦʣʴ-
ʰʫʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʣʫʯʠʣʦ ʫ ʣʠʮ ʝʚʨʦ-
ʧʝʦʠʜʥʦʡ ʨʘʩʳ, ʦʜʥʘʢʦ, ʠ ʫ ʥʠʭ ʝʛʦ ʯʘʩʪʦʪʘ ʩʫʱʝʩʪʚʝʥʥʦ ʚʘ-
ʨʴʠʨʫʝʪ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʠ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ. ʇʦ ʜʘʥ-
ʥʳʤ ʝʚʨʦʧʝʡʩʢʠʭ ʮʝʥʪʨʦʚ ʩʢʨʠʥʠʥʛʘ ʬʝʥʠʣʢʝʪʦʥʫʨʠʠ, ʯʘʩʪʦʪʘ 
ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʦʡ ʧʦʧʫʣʷʮʠʠ ʚʳʰʝ, ʯʝʤ ʚ 
ʧʦʧʫʣʷʮʠʷʭ ʟʘʧʘʜʘ ʠ ʶʛʦ-ʟʘʧʘʜʘ ɽʚʨʦʧʳ. ʊʘʢ, ʯʘʩʪʦʪʘ ʌʂʋ 
ʚ ʀʨʣʘʥʜʠʠ ʩʦʩʪʘʚʣʷʝʪ 1:4500 ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʚ ʖʛʦʩʣʘʚʠʠ 
1:7300, ʪʦʛʜʘ ʢʘʢ ʚ ʀʪʘʣʠʠ 1:12280, ɻʨʝʮʠʠ 1:18640. ɺ ʉʢʘʥ-
ʜʠʥʘʚʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ ʯʘʩʪʦʪʘ ʌʂʋ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʠʟʢʘ, 
ʦʩʦʙʝʥʥʦ ʚ ʌʠʥʣʷʥʜʠʠ (1:71000) ʠ ʐʚʝʮʠʠ (1:43230). ɺ ʈʦʩ-
ʩʠʠ ʧʦ ʜʘʥʥʳʤ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʯʘʩʪʦʪʘ ʬʝʥʠʣʢʝʪʦ-
ʥʫʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 1:7000 ʠ ʢʦʣʝʙʣʝʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 
ʦʪ 1:4735 ʚ ʂʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 1:18000 ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ. ɺ 
ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʝ ʯʘʩʪʦʪʘ ʌʂʋ 1:7600 ʥʦʚʦʨʦʞʜʝʥʥʳʭ, ʚ ʄʦ-
ʩʢʚʝ 1:6772. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʘʷ ʬʦʨʤʘ 
ʌʂʋ, ʥʘ ʜʦʣʶ ʧʪʝʨʠʥ-ʟʘʚʠʩʠʤʳʭ ʬʦʨʤ ʧʨʠʭʦʜʠʪʩʷ 1- 3% ʩʣʫ-
ʯʘʝʚ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʡ.

ʕʊʀʆʃʆɻʀʗ,  
ʇɸʊʆɻɽʅɽɿ,  

ʊʀʇ ʅɸʉʃɽɼʆɺɸʅʀʗ

ʌʝʥʠʣʢʝʪʦʥʫʨʠʷ (ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ - ʌɸɻ 
ʟʘʚʠʩʠʤʘʷ ʌʂʋ) ʦʙʫʩʣʦʚʣʝʥʘ ʜʝʬʠʮʠʪʦʤ ʬʝʨʤʝʥʪʘ ʬʝʥʠʣʘʣʘ-
ʥʠʥʛʠʜʨʦʢʩʠʣʘʟʳ (ʌɸɻ), ʧʨʠʚʦʜʷʱʠʤ ʢ ʥʘʢʦʧʣʝʥʠʶ ʚ ʙʠʦʣʦ-
ʛʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʬʝʥʠʣʘʣʘʥʠʥʘ (ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʠ) ʠ 
ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʨʘʩʧʘʜʘ. ɿʘʙʦʣʝʚʘʥʠʝ ʚʳʟʚʘʥʦ ʤʫʪʘʮʠʝʡ ʛʝʥʘ ʬʝ-
ʥʠʣʘʣʘʥʠʥʛʠʜʨʦʢʩʠʣʘʟʳ (ʈɸʅ), ʣʦʢʘʣʠʟʫʶʱʝʛʦʩʷ ʥʘ ʜʣʠʥʥʦʤ 
ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 12, ʫʯʘʩʪʢʝ 12q22-q24.1.
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ʅʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ ï ʛʝʪʝʨʦʛʝʥʥʘʷ 
ʛʨʫʧʧʘ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʡ, ʚʳʟʚʘʥʥʘʷ  ʜʝ-
ʬʠʮʠʪʦʤ ʦʜʥʦʛʦ ʠʟ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʮʝʧʠ ʙʠʦʭʠʤʠʯʝ-
ʩʢʠʭ ʧʨʝʚʨʘʱʝʥʠʡ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ. ɼʝʬʠʮʠʪ ʠʣʠ ʥʝʜʦ-
ʩʪʘʪʦʯʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʦʚ ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʤʫʪʘʮʠʡ 
ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʥʘʭ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ɺʅ4 ʜʝʬʠʮʠʪ-
ʥʳʭ ɻʌɸ:

1. ɺʅ4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ (ʪʠʧ ɸ) ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 
6-ʧʠʨʫʚʦʠʣʪʝʪʨʘʛʠʜʨʦʧʪʝʨʠʥʩʠʥʪʘʟʳ (PTPS), ʫʯʘʩʪʚʫʶʱʝʡ 
ʚ ʧʨʦʮʝʩʩʝ ʩʠʥʪʝʟʘ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ ʠʟ ʜʠʛʠʜʨʦʥʝʦ- 
ʧʪʝʨʠʥʪʨʠʬʦʩʬʘʪʘ. ɿʘʙʦʣʝʚʘʥʠʝ ʚʳʟʚʘʥʦ ʤʫʪʘʮʠʝʡ ʩʪʨʫʢ-
ʪʫʨʥʦʛʦ ʛʝʥʘ PTS ʮʠʪʦʟʦʣʴʥʦʡ 6-ʧʠʨʫʚʦʠʣʪʝʪʨʘʛʠʜʨʦʧʪʝʨʠʥ 
ʩʠʥʪʘʟʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʝʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʚ ʧʝʯʝʥʠ ʠ ʵʨʠ-
ʪʨʦʮʠʪʘʭ. ɻʝʥ PTS ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʜʣʠʥʥʦʤ ʧʣʝʯʝ ʭʨʦʤʦʩʦʤʳ 
11 ʚ ʨʘʡʦʥʝ q22.3-23.3. 

2. BH4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ (ɺ) ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 
ʛʫʘʥʦʟʠʥ-ʪʨʠʬʦʩʬʘʪ-ʮʠʢʣʦʛʠʜʨʦʣʘʟʳ I (GTPʉH I), ʢʦʜʠʨʫʶ-
ʱʠʡ ʛʝʥ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʭʨʦʤʦʩʦʤʝ 14q22.2.

3. ɺʅ4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ (ʉ) ʦʙʫʩʣʦʚʣʝʥʘ ʜʝʬʠʮʠʪʦʤ ʜʠʛʠʜʨʦ- 
ʧʪʝʨʠʜʠʥʨʝʜʫʢʪʘʟʳ (DHPR), ʚʩʣʝʜʩʪʚʠʝ ʢʦʪʦʨʦʛʦ ʨʘʟʚʠʚʘʶʪ-
ʩʷ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʙʣʦʢʠ ʥʘ ʧʫʪʷʭ ʧʨʝʚʨʘʱʝʥʠʷ ʬʝʥʠʣʘʣʘʥʠ-
ʥʘ ʚ ʪʠʨʦʟʠʥ, ʘ ʪʘʢʞʝ ʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʥʝʡʨʦ-
ʤʝʜʠʘʪʦʨʦʚ ʢʘʪʝʭʦʣʘʤʠʥʦʚʦʛʦ ʠ ʩʝʨʦʪʦʥʠʥʦʚʦʛʦ ʨʷʜʘ L-ʜʦʬʳ 
ʠ 5-ʦʢʩʠʪʨʠʧʪʦʬʘʥʘ. ɿʘʙʦʣʝʚʘʥʠʝ ʚʳʟʚʘʥʦ ʤʫʪʘʮʠʝʡ ʩʪʨʫʢ-
ʪʫʨʥʦʛʦ ʛʝʥʘ QDPR ʮʠʪʦʟʦʣʴʥʦʡ ʜʠʛʠʜʨʦʧʪʝʨʠʜʠʥʨʝʜʫʢʪʘʟʳ. 
ɻʝʥ QDPR ʣʦʢʘʣʠʟʦʚʘʥ ʥʘ ʭʨʦʤʦʩʦʤʝ 4p15.3.

4. BH4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ (D) ʨʘʟʚʠʚʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦʩʪʠ ʧʪʝʨʠʥ-4-ʘʣʴʬʘ-ʢʘʨʙʠʥʦʣʘʤʠʥʜʝʛʠʜʨʘʪʘʟʳ (PCɺD), 
ʢʦʪʦʨʳʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʝʞʝ.

5. BH4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʝʧʠʘʧʪʝ-
ʨʠʥʨʝʜʫʢʪʘʟʳ (SP).
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ʊʠʧ ʥʘʩʣʝʜʦʚʘʥʠʷ ʚʩʝʭ ʬʦʨʤ ɻʌɸ ʠ ʌʂʋ ï ʘʫʪʦʩʦʤʥʦ-
ʨʝʮʝʩʩʠʚʥʳʡ.

ɺ ʥʦʨʤʝ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ ʦʩʥʦʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʠʣʘ-
ʣʘʥʠʥʘ ʫʪʠʣʠʟʠʨʫʝʪʩʷ ʧʫʪʝʤ ʧʨʝʚʨʘʱʝʥʠʷ ʝʛʦ ʚ ʪʠʨʦʟʠʥ, ʢʦʪʦ-
ʨʳʡ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʣʫʞʠʪ ʩʫʙʩʪʨʘʪʦʤ ʜʣʷ ʩʠʥʪʝʟʘ ʙʠʦʛʝʥʥʳʭ 
ʘʤʠʥʦʚ ʠ ʤʝʣʘʥʠʥʘ. ʃʠʰʴ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʠʣʘʣʘʥʠʥʘ 
ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ ʙʝʣʢʘ. ʇʨʝʚʨʘʱʝʥʠʝ L-ʬʝʥʠʣʘʣʘʥʠʥʘ 
ʚ L-ʪʠʨʦʟʠʥ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʝʨʤʝʥʪʘ ʬʝʥʠʣʘʣʘ-
ʥʠʥʛʠʜʨʦʢʩʠʣʘʟʳ (ʌɸɻ). 

ɺ ʦʩʥʦʚʝ ʧʘʪʦʛʝʥʝʟʘ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʡ ʣʝʞʠʪ ʙʣʦ-
ʢʠʨʦʚʘʥʠʝ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ ʠ ʧʨʝʚʨʘʱʝʥʠʷ 
ʝʛʦ ʚ ʪʠʨʦʟʠʥ. ʇʨʷʤʳʤ ʩʣʝʜʩʪʚʠʝʤ ʥʘʨʫʰʝʥʠʷ ʛʠʜʨʦʢʩʠʣʠ-
ʨʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ ʥʘʢʦʧʣʝʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʠ ʤʦʯʝ ʠ 
ʩʥʠʞʝʥʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʪʠʨʦʟʠʥʘ. ʋ ʥʝʣʝʯʝʥʳʭ ʣʠʮ ʩ ʬʝʥʠʣʢʝ-
ʪʦʥʫʨʠʝʡ ʠ ʝʝ ʚʘʨʠʘʥʪʘʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ 
ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʧʣʘʟʤʝ 
ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ, ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ ʜʣʷ ʘʢʪʠʚʘʮʠʠ ʘʣʴʪʝʨ-
ʥʘʪʠʚʥʳʭ ʧʫʪʝʡ ʤʝʪʘʙʦʣʠʟʤʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʝʥʠʣʧʠʨʫʚʘʪʘ, 
ʬʝʥʠʣʘʮʝʪʘʪʘ, ʬʝʥʠʣʣʘʢʪʘʪʘ ʠ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʦʢʘʟʳʚʘʶ-
ʱʠʭ ʪʦʢʩʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʳ ʠ ʪʢʘʥʠ (ʨʠʩ.1). 
ɺ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʪʨʘʜʘʶʪ ʩʪʨʫʢʪʫʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚ-
ʥʦʡ ʩʠʩʪʝʤʳ.

ɺʳʨʘʞʝʥʥʦʝ ʧʦʚʨʝʞʜʝʥʠʝ ʤʦʟʛʘ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʨʷ-
ʜʦʤ ʵʬʬʝʢʪʦʚ ʠʟʙʳʪʢʘ ʬʝʥʠʣʘʣʘʥʠʥʘ: ʣʠʰʝʥʠʝʤ ʤʦʟʛʘ ʜʨʫʛʠʭ 
ʘʤʠʥʦʢʠʩʣʦʪ (ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ, ʚʝʨʦʷʪʥʦ, ʪʦʨʤʦʞʝʥʠʝʤ ʠʭ ʚʩʘ-
ʩʳʚʘʥʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ ʨʝʘʙ-
ʩʦʨʙʮʠʠ ʠʟ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʝʚ ʚ ʫʩʣʦʚʠʷʭ ʠʟʙʳʪʦʯʥʦʛʦ ʩʦʜʝʨ-
ʞʘʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʞʠʜʢʠʭ ʩʨʝʜʘʭ ʦʨʛʘʥʠʟʤʘ), ʥʝʦʙʭʦʜʠʤʳʭ 
ʜʣʷ ʩʠʥʪʝʟʘ ʙʝʣʢʘ, ʥʘʨʫʰʝʥʠʝʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠʣʠ ʩʪʘʙʠʣʠʟʘʮʠʠ 
ʧʦʣʠʨʠʙʦʩʦʤ, ʩʥʠʞʝʥʠʝʤ ʩʠʥʪʝʟʘ ʤʠʝʣʠʥʘ ʠ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 
ʩʠʥʪʝʟʦʤ ʥʦʨʘʜʨʝʥʘʣʠʥʘ ʠ ʩʝʨʦʪʦʥʠʥʘ, ʠʛʨʘʶʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴ-
ʥʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʩʦʟʨʝʚʘʥʠʠ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʮʝʥʪʨʘʣʴʥʦʡ 
ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ.
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ʌʝʥʠʣʘʣʘʥʠʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʥʢʫʨʝʥʪʥʳʡ ʠʥʛʠʙʠʪʦʨ 
ʪʠʨʦʟʠʥʘʟʳ ð ʢʣʶʯʝʚʦʛʦ ʬʝʨʤʝʥʪʘ ʥʘ ʧʫʪʠ ʩʠʥʪʝʟʘ ʤʝʣʘʥʠʥʘ. 
ɹʣʦʢʘʜʘ ʵʪʦʛʦ ʧʫʪʠ ʥʘʨʷʜʫ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʜʦʩʪʫʧʥʦʩʪʠ ʧʨʝʜ-
ʰʝʩʪʚʝʥʥʠʢʘ ʤʝʣʘʥʠʥʘ (ʪʠʨʦʟʠʥʘ) ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʜʦʩʪʘʪʦʯ-
ʥʫʶ ʧʠʛʤʝʥʪʘʮʠʶ ʚʦʣʦʩ ʠ ʢʦʞʠ.

ɸʢʪʠʚʥʦʩʪʴ ʌɸɻ ʟʘʚʠʩʠʪ ʦʪ ʪʨʝʭ ʦʩʥʦʚʥʳʭ ʢʦʬʘʢʪʦʨʦʚ: 
ʌɸɻʉ, ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ (ɺʅ4), ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʠʩʣʦʨʦ-
ʜʘ. ʅʘʠʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʟ ʥʠʭ ʠʤʝʝʪ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥ. 
ʌʫʥʢʮʠʷ ʵʪʦʛʦ ʢʦʬʘʢʪʦʨʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʦʩʪʘʚʢʝ ʢʠʩʣʦʨʦʜʘ ʢ 
ʘʢʪʠʚʥʦʤʫ ʮʝʥʪʨʫ ʌɸɻ, ʚ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʨʝʘʢʮʠʷ ʛʠʜʨʦʢ-
ʩʠʣʠʨʦʚʘʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʪʝʪʨʘʛʠʜʨʦʙʠʦ- 
ʧʪʝʨʠʥ ʩʣʫʞʠʪ ʚʦʩʩʪʘʥʦʚʠʪʝʣʝʤ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ 
ʧʨʦʮʝʩʩʘʭ ʚʩʪʨʘʠʚʘʥʠʷ ʝʛʦ ʚ ʨʷʜ ʩʫʙʩʪʨʘʪʦʚ (ʬʝʥʠʣʘʣʘʥʠʥ, ʪʠ-
ʨʦʟʠʥ, ʪʨʠʧʪʦʬʘʥ). ɹʠʦʧʪʝʨʠʥ-ʟʘʚʠʩʠʤʳʤʠ ʤʦʥʦʦʢʩʠʛʝʥʘʟʘʤʠ 
ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʪʠʨʦʟʠʥʦʚʘʷ ʠ ʪʨʠʧʪʦʬʘʥʦʚʘʷ ʛʠʜʨʦʢʩʠʣʘʟʳ. 
ʈʝʘʢʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʙʠʦʧʪʝʨʠʥ ʠʛʨʘʝʪ ʨʦʣʴ ʢʦʬʘʢʪʦʨʘ, ʧʨʝʜʩʪʘʚ-
ʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 2. ɺ ʧʨʦʮʝʩʩʝ ɻ ʪʠʭ ʨʝʘʢʮʠʡ ʢʦʬʘʢʪʦʨ ʧʝʨʝʭʦʜʠʪ 
ʚ ʜʠʛʠʜʨʦʬʦʨʤʫ - ʜʠʛʠʜʨʦʙʠʦʧʪʝʨʠʥʭʠʥʦʥ.

ʈʠʩ. 1. ʈʝʘʢʮʠʷ (1) ï ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʘ  ʚ ʪʠʨʦʟʠʥ ʧʦʜ 
ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ ʬʝʥʠʣʘʣʘʥʠʥʛʠʜʨʦʢʩʠʣʘʟʳ (ʌɸɻ); 
ʨʝʘʢʮʠʷ (2) ï ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥ (ʚ ʧʨʠʩʫʪʩʪʚʠʠ Fe2+) 
ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ ʜʠʛʠʜʨʦʙʠʦʧʪʝʨʠʥʨʝʜʫʢʪʘʟʳ 
ʦʢʠʩʣʷʝʪʩʷ ʜʦ ʦʙʨʘʟʦʚʘʥʠʷ ʜʠʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ. 
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ʈʠʩ. 2. ʈʦʣʴ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ ʚ ʛʠʜʨʦʢʩʠʣʠʨʦʚʘʥʠʠ ʘʨʦʤʘ-
ʪʠʯʝʩʢʠʭ ʘʤʠʥʦʢʠʩʣʦʪ.

ʂʃɸʉʉʀʌʀʂɸʎʀʗ

ɼʦ ʧʦʷʚʣʝʥʠʷ ʜʘʥʥʳʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-
ʥʠʡ ɻʌɸ  ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʪʷʞʝʩʪʴ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʪʝʧʝʥʴ ʧʦʨʘ-
ʞʝʥʠʷ ʠʥʪʝʣʣʝʢʪʘ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ, ʯʪʦ ʪʝʩ-
ʥʦ ʩʚʷʟʘʥʥʦ ʩʦ ʩʪʝʧʝʥʴʶ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ. ʅʘ ʵʪʦʡ ʦʩʥʦʚʝ 
ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʠ ʚʥʝʜʨʝʥʘ ʚ ʧʨʘʢʪʠʢʫ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ 
ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʷ  ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɻʌɸ, ʙʘʟʠʨʫʶʱʘʷʩʷ ʥʘ ʧʦ-
ʢʘʟʘʪʝʣʷʭ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʙʝʟ ʫʯʝʪʘ ʩʪʝʧʝʥʠ ʫʤʩʪʚʝʥʥʦʡ 
ʦʪʩʪʘʣʦʩʪʠ ʠʣʠ ʜʨʫʛʠʭ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʟʘʙʦʣʝʚʘʥʠʷ  
(ʪʘʙʣ. 2).
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ʊʘʙʣʠʮʘ 2. 
ʈʘʙʦʯʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʌʂʋ,  

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʜʝʬʠʮʠʪʦʤ ʌɸɻ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʢʨʦʚʠ ʜʦ ʣʝʯʝʥʠʷ*

ʌʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ

ʋʨʦʚʝʥʴ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ 

ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ**
ʤʢʤʦʣʴ/ʣ ʤʛ/ʜʣ

ʃʝʛʢʘʷ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʷ  
(ɻʌɸ, ʥʝ ʌʂʋ) 120-600 2-10

ʋʤʝʨʝʥʥʘʷ (ʤʷʛʢʘʷ, ʩʨʝʜʥʷʷ) ʌʂʋ 600-1200 10-20 
ʂʣʘʩʩʠʯʝʩʢʘʷ (ʪʷʞʝʣʘʷ) ʌʂʋ >1200 >20

* - C.R. Scriver ʠ S.Kaufman 2001, WB Hanley 2004, N Blau 2014. 
**- ʢʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʩʯʝʪʘ ʤʢʤʦʣʴ/ʣ ʚ ʤʛ/ʜʣ ʨʘʚʝʥ 60.

ʃʝʛʢʘʷ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʷ (ɻʌɸ, ʥʝ ʌʂʋ) ʪʨʝʙʫʝʪ ʥʘ-
ʙʣʶʜʝʥʠʷ ʠ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ʉʪʨʦ-
ʛʦʛʦ ʜʠʝʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʧʨʠ ɻ ʪʦʡ ʬʦʨʤʝ ɻʌɸ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʝ 
ʥʘʟʥʘʯʘʶʪ, ʭʦʪʷ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʨʝʢʦʤʝʥʜʫʶʪ ʥʘʯʠʥʘʪʴ ʣʝʯʝ-
ʥʠʝ ʧʨʠ ʫʨʦʚʥʝ ʌɸ ʚ ʢʨʦʚʠ Ó360 ʤʢʤʦʣʴ/ʣ (N. Blau, 2014). ɼʝʪʠ 
ʩ ʣʝʛʢʦʡ ʬʦʨʤʦʡ ɻʌɸ ʜʦʣʞʥʳ ʥʘʭʦʜʠʪʴʩʷ ʧʦʜ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ 
ʥʘʙʣʶʜʝʥʠʝʤ ʚʨʘʯʘ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʩ ʢʦʥʪʨʦʣʝʤ 
ʫʨʦʚʥʷ ʌɸ ʢʨʦʚʠ, ʧʨʦʚʝʜʝʥʠʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ 
ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʧʪʝʨʠʥ-ʟʘʚʠʩʠʤʳʭ ʬʦʨʤ ɻʌɸ 
ʠ ʚʳʙʦʨʘ ʜʘʣʴʥʝʡʰʝʡ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ.
ʋʤʝʨʝʥʥʘʷ (ʤʷʛʢʘʷ, ʩʨʝʜʥʷʷ) ʌʂʋ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʩʦʭʨʘ-

ʥʝʥʠʝ ʯʘʩʪʠʯʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʬʝʥʠʣʘʣʘʥʠʥʛʠʜʨʦʢʩʠ-
ʣʘʟʳ, ʪʨʝʙʫʝʪ ʥʘʟʥʘʯʝʥʠʷ ʛʠʧʦʬʝʥʠʣʘʣʘʥʠʥʦʚʦʡ ʜʠʝʪʳ, ʘ ʪʘʢʞʝ 
ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʪʝʨʘʧʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʤ 
ʘʥʘʣʦʛʦʤ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ ï ʩʘʧʨʦʧʪʝʨʠʥʘ ʛʠʜʨʦʭʣʦʨʠ-
ʜʦʤ ʩ ʮʝʣʴʶ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩʦʚʤʝʩʪʥʦ ʩ ʛʠʧʦʬʝʥʠʣʘʣʘʥʠʥʦʚʦʡ 
ʜʠʝʪʦʡ ʠʣʠ ʙʝʟ ʥʝʝ.
ʂʣʘʩʩʠʯʝʩʢʘʷ (ʪʷʞʝʣʘʷ) ʌʂʋ ʦʙʫʩʣʦʚʣʝʥʘ ʤʠʥʠʤʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʬʝʨʤʝʥʪʘ, ʪʨʝʙʫʝʪ ʥʘʟʥʘʯʝʥʠʷ ʩʪʨʦʛʦʡ ʛʠʧʦʬʝʥʠ-
ʣʘʣʘʥʠʥʦʚʦʡ ʜʠʝʪʳ, ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʘ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴ-
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ʥʦʩʪʴ ʢ ʪʝʨʘʧʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠ-
ʥʘ ï ʩʘʧʨʦʧʪʝʨʠʥʘ ʜʠʛʠʜʨʦʭʣʦʨʠʜʦʤ ʩ ʮʝʣʴʶ ʝʛʦ ʥʘʟʥʘʯʝʥʠʷ 
ʩʦʚʤʝʩʪʥʦ ʩ ʛʠʧʦʬʝʥʠʣʘʣʘʥʠʥʦʚʦʡ ʜʠʝʪʦʡ. 

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝ-
ʜʦʚʘʥʠʡ ʩʦʟʜʘʥʘ ʩʦʚʨʝʤʝʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ 
ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʙʘʟʝ ʜʘʥʥʳʭ OMIM, ʢʦʪʦʨʘʷ ʭʦʨʦʰʦ ʦʪʨʘʞʘʝʪ 
ʵʪʠʦʧʘʪʦʛʝʥʝʟ ɻʌɸ ʠ ʌʂʋ (ʪʘʙʣ 3).

ʊʘʙʣʠʮʘ 3. 
ʕʪʠʦʧʘʪʦʛʝʥʝʪʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʌʂʋ ʠ ɻʌɸ*.

ʂʦʜ 
OMIM

ʅʘʟʚʘʥʠʝ  
ʧʘʪʦʣʦʛʠʠ ʌʝʨʤʝʥʪ ɻʝʥ

ʃʦʢʘ-
ʣʠʟʘʮʠʷ 
ʛʝʥʘ

261600
ʌɸɻ ʟʘʚʠʩʠʤʘʷ ʬʝ-
ʥʠʣʢʝʪʦʥʫʨʠʷ (ʌʂʋ, 
ʌɸɻ ʜʝʬʠʮʠʪ)

ʬʝʥʠʣʘʣʘʥʠʥ-
4-ʛʠʜʨʦʢʩʠʣʘʟʘ 
(ʈɸʅ)

ʈɸʅ 12q22-
q24.2

261640

ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝ-
ʤʠʷ, BH4-ʜʝʬʠʮʠʪ, A 
(ʌʝʥʠʣʢʝʪʦʥʫʨʠʷ III 
ʪʠʧʘ)

6-ʧʠʨʫʚʦʠʣ- 
ʪʝʪʨʘʛʠʜʨʦ- 
ʧʪʝʨʠʥʩʠʥʪʘʟʘ 
(PTPS)

PTS 11q22.3-
q23.3  

233910 ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝ-
ʤʠʷ, BH4-ʜʝʬʠʮʠʪ, B 

 ʛʫʘʥʦʟʠʥ- 
ʪʨʠʬʦʩʬʘʪ- 
ʮʠʢʣʦʛʠʜʨʦʣʘʟʘ   
(GTPCH)

GCHI 14q22.1-q22.2  

261630

ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝ-
ʤʠʷ, BH4-ʜʝʬʠʮʠʪ, C 
(ʌʝʥʠʣʢʝʪʦʥʫʨʠʷ II 
ʪʠʧʘ) 

ʜʠʛʠʜʨʦ- 
ʧʪʝʨʠʜʠʥ- 
ʨʝʜʫʢʪʘʟʘ 
(DHPR) 

QDPR 4p15.31  

264070
ɻʠʧʝʨʬʝʥʠʣʘʣʘ-
ʥʠʥʝʤʠʷ,  
BH4-ʜʝʬʠʮʠʪ, D

ʧʪʝʨʠʥ-4-ʘʣʴʬʘ-
ʢʘʨʙʠʥʦʣʘʤʠʥ-
ʜʝʛʠʜʨʘʪʘʟʘ 
( PCD )

PCBD 10q22

182125 ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝ-
ʤʠʷ, BH4-ʜʝʬʠʮʠʪ 

ʩʝʧʠʘʧʪʝʨʠʥ- 
ʨʝʜʫʢʪʘʟʘ (SR) SPR 1.1.1.153

*http://www.ncbi.nlm.nih.gov/omim/?term=HPA
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ʌʝʥʠʣʢʝʪʦʥʫʨʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʜʝʬʠʮʠʪʦʤ ʬʝʨʤʝʥʪʘ 
ʌɸɻ, ʚʩʪʨʝʯʘʝʪʩʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝ-
ʤʠʡ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ (97-98%).

ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ 
ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ (ʨʘʥʝʝ ʥʘʟʳʚʘʝʤʳʝ çʘʪʠʧʠʯʥʘʷ ʌʂʋè) 
ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 2-3% ʚʩʝʭ ʩʣʫʯʘʝʚ ɻʌɸ. ʕʪʠ ʩʦʩʪʦʷʥʠʷ ʦʙʫʩʣʦʚ-
ʣʝʥʳ ʜʝʬʠʮʠʪʦʤ ʨʘʟʣʠʯʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʠʥʪʝʟʝ 
ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ (ɺʅ4). ɺʅ4 ʷʚʣʷʝʪ-
ʩʷ ʢʦʬʘʢʪʦʨʦʤ ʥʝʩʢʦʣʴʢʠʭ ʚʘʞʥʳʭ ʬʝʨʤʝʥʪʦʚ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 
ʬʝʥʠʣʘʣʘʥʠʥʠʜʨʦʢʩʠʣʘʟʳ, ʘ ʪʘʢʞʝ ʪʠʨʦʟʠʥʛʠʜʨʦʢʩʠʣʘʟʳ, ʪʨʠʧʪʦ-
ʬʘʥʛʠʜʨʦʢʩʠʣʘʟʳ  ʠ ʩʠʥʪʘʟʳ ʦʢʩʠʜʘ ʘʟʦʪʘ. ɺʅ4-ʟʘʚʠʩʠʤʳʝ ʬʦʨʤʳ 
ʌʂʋ ʠʤʝʶʪ ʩʭʦʜʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʩ ʥʝʣʝʯʝʥʦʡ ʢʣʘʩʩʠ-
ʯʝʩʢʦʡ ʌʂʋ. ʇʨʠ ʵʪʠʭ ʬʦʨʤʘʭ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʠʛʨʘʝʪ 
ʨʝʟʢʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ ʢʘʪʝʭʦʣʘʤʠʥʦʚʦʛʦ ʠ ʩʝ-
ʨʦʪʦʥʠʥʦʚʦʛʦ ʨʷʜʘ, ʧʦʵʪʦʤʫ ʤʦʥʦʪʝʨʘʧʠʷ ʜʠʝʪʦʡ ʥʝ ʜʘʝʪ ʧʦʣʦʞʠ-
ʪʝʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʦʡ ʪʝʨʘʧʠʝʡ ʜʣʷ 
ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʷʚʣʷʝʪʩʷ  ʥʘʟʥʘʯʝʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʘʥʘʣʦʛʘ ɺʅ4 ï 
ʩʘʧʨʦʧʪʝʨʠʥʘ ʜʠʛʠʜʨʦʭʣʦʨʠʜʘ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʚ ʢʦʤʧʣʝʢʩʝ 
ʩ ʜʠʝʪʦʪʝʨʘʧʠʝʡ ʠʣʠ ʙʝʟ ʥʝʝ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʦʨʤʳ ʙʦʣʝʟʥʠ) ʠ 
ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʪʝʨʘʧʠʝʡ.

ɼʨʫʛʠʝ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʠ ʤʦʛʫʪ ʚʩʪʨʝʯʘʪʴʩʷ ʧʨʠ 
ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʩʦʩʪʦʷʥʠʷʭ. 
ʊʨʘʥʟʠʪʦʨʥʘʷ ʬʦʨʤʘ ɻʌɸ ʚ ʧʝʨʠʦʜ ʥʦʚʦʨʦʞʜʝʥʥʦʩʪʠ - ʚʨʝ-

ʤʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʨʝʙʝʥʢʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 
ʩʣʫʯʘʝʚ ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʥʝʟʨʝʣʦʩʪʴʶ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ 
ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʛʣʫʙʦʢʦʡ ʥʝʜʦʥʦʰʝʥʥʦʩʪʠ ʠʣʠ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʠ). ʇʨʦʚʦʮʠʨʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ 
ʨʘʟʚʠʪʠʷ ʵʪʦʛʦ ʩʦʩʪʦʷʥʠʷ ʫ ʤʣʘʜʝʥʮʘ ʷʚʣʷʶʪʩʷ ʧʨʝʞʜʝʚʨʝʤʝʥ-
ʥʳʝ ʨʦʜʳ (ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʝ ʫʩʧʝʚʘʝʪ ʧʦʚʳʩʠʪʴʩʷ ʘʢʪʠʚʥʦʩʪʴ 
ʧʘʨʘʛʠʜʨʦʢʩʠʬʝʥʠʣʧʠʨʫʚʘʪʦʢʩʠʜʘʟʳ) ʠ ʯʨʝʟʤʝʨʥʦʝ ʫʧʦʪʨʝʙʣʝ-
ʥʠʝ ʙʝʣʢʦʚʦʡ ʧʠʱʠ ʤʘʪʝʨʴʶ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳ-
ʰʝʥʥʘʷ ʧʨʦʜʫʢʮʠʷ ʩʫʙʩʪʨʘʪʘ, ʠʥʛʠʙʠʨʫʶʱʝʛʦ ʩʦʙʩʪʚʝʥʥʳʡ 
ʬʝʨʤʝʥʪ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʫʨʦʚʝʥʴ ʪʠʨʦʟʠʥʘ ʠ ʬʝʥʠʣʘʣʘʥʠʥʘ 
ʚ ʢʨʦʚʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ. ɺʧʦʩʣʝʜ-
ʩʪʚʠʠ ʙʠʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʥʦʨʤʘʣʠʟʫʶʪʩʷ. ʂʣʠʥʠʯʝʩʢʠʝ 
ʧʨʦʷʚʣʝʥʠʷ ʣʠʙʦ ʦʪʩʫʪʩʪʚʫʶʪ, ʣʠʙʦ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 
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ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʷ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷ ʧʦʨʘʞʝʥʠʝ 
ʧʝʯʝʥʠ ʨʘʟʣʠʯʥʦʡ ʵʪʠʦʣʦʛʠʠ (ʚʠʨʫʩʥʦʝ, ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʝ, 
ʪʦʢʩʠʯʝʩʢʦʝ) ʠ ʜʨʫʛʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʦʙʤʝʥʘ ʚʝ-
ʱʝʩʪʚ (ʣʝʡʮʠʥʦʟ, ʢʣʘʩʩʠʯʝʩʢʘʷ ʛʘʣʘʢʪʦʟʝʤʠʷ ʠ ʜʨ.), ʠʤʝʝʪ ʚʪʦ-
ʨʠʯʥʳʡ ʭʘʨʘʢʪʝʨ.

ɼʀɸɻʅʆʉʊʀʂɸ
ɹʠʦʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ

ɺʩʝ ʬʦʨʤʳ ɻʌɸ ʤʦʞʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ ʫʞʝ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ 
ʠʣʠ ʜʘʞʝ ʜʥʠ ʞʠʟʥʠ ʨʝʙʝʥʢʘ, ʢʦʛʜʘ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʝʱʝ 
ʦʪʩʫʪʩʪʚʫʶʪ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʷʪ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩʢʨʠʥʠʥʛ ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ ʥʘ ʥʘʣʠʯʠʝ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʠ. ʇʦʜʨʦʙʥʘʷ ʩʭʝʤʘ 
ʧʨʦʚʝʜʝʥʠʷ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 3. 

ʈʠʩ. 3. ʉʭʝʤʘ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʥʘ ʬʝʥʠʣʢʝʪʦʥʫʨʠʶ. 
ʄɻʂ ï ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ
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ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʤʘʩʩʦʚʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʥʦʚʦʨʦʞʜʝʥ-
ʥʳʭ ʥʘ ʬʝʥʠʣʢʝʪʦʥʫʨʠʶ ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʵʪʘʧʘ: ʦʧʨʝʜʝʣʝʥʠʝ 
ʫʨʦʚʥʷ ʬʝʥʠʣʘʣʘʥʠʥʘ (ʪʘʢʞʝ ʩʦʦʪʥʦʰʝʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥ/ʪʠ-
ʨʦʟʠʥ) ʚ ʢʨʦʚʠ ʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʚʳʷʚʣʝʥʥʳʭ 
ʬʦʨʤ ɻʌɸ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ 
ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ 
ʧʦʜʭʦʜʳ:
1. ʌʣʶʦʨʠʤʝʪʨʠʷ ï ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʦʧʨʝʜʝʣʝʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʩ ʧʦʤʦʱʴʶ ʩʦʚʨʝʤʝʥʥʳʭ 
ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʬʣʶʦʨʠʤʝʪʨʦʚ. ʐʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 
ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʩʦʚʦʛʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʩʢʨʠʥʠʥʛʘ. 

2. ʊʘʥʜʝʤʥʘʷ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ (ʊʄʉ) ï ʘʥʘʣʠʪʠʯʝʩʢʠʡ 
ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʧʨʝʜʝʣʝʥʠʠ ʦʪʥʦʰʝ-
ʥʠʷ ʤʘʩʩʳ ʢ ʟʘʨʷʜʫ ʠʦʥʦʚ, ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʠʦʥʠʟʘʮʠʠ ʠʩ-
ʩʣʝʜʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʦʙʳ, ʦʩʫʱʝʩʪʚʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʫʶ 
ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʘʤʠʥʦʢʠʩʣʦʪ. ʄʝʪʦʜ 
ʊʄʉ ʦʙʣʘʜʘʝʪ ʪʝʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ, ʯʪʦ ʚ ʦʜʥʦʡ ʧʨʦʙʝ ʧʦʟʚʦ-
ʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʠ ʪʠʨʦʟʠʥʘ. 
ʆʧʨʝʜʝʣʝʥʠʝ ʦʪʥʦʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʢ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʪʠʨʦʟʠʥʘ (ʧʨʠ ʌʂʋ ʙʦʣʝʝ ʯʝʤ 1,5) ʧʦʟʚʦʣʷʝʪ ʟʥʘ-
ʯʠʪʝʣʴʥʦ ʩʥʠʟʠʪʴ ʯʠʩʣʦ ʣʦʞʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɹʠʦʣʦʛʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʦʤ ʜʣʷ ʚʩʝʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʘʪ 
ʚʳʩʫʰʝʥʥʳʝ ʧʷʪʥʘ ʢʘʧʠʣʣʷʨʥʦʡ ʢʨʦʚʠ ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʘ ʪʝʩʪ-
ʙʣʘʥʢʘʭ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʧʨʘʚʠʣ ʟʘʙʦʨʘ ʢʨʦʚʠ ʧʨʝʜʩʪʘʚʣʝ-
ʥʦ ʚ ʇʨʠʣʦʞʝʥʠʠ 1.

ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ ɻʌɸ ʷʚʣʷʝʪʩʷ ʧʦʚʳ-
ʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ (I-ʡ ʵʪʘʧ). ɼʣʷ ʚʩʝʭ 
ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʦʚ ʫʨʦʚʝʥʴ ʌɸ ʚ ʢʨʦʚʠ ʯʝʣʦʚʝʢʘ ʚʳʰʝ 2,0 ʤʛ/
ʜʣ (120 ʤʢʤʦʣʴ/ʣ) ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʢʘʢ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʶ. 
ɻʌɸ ʩ ʫʨʦʚʥʝʤ ʚʳʰʝ 10,0 ʤʛ/ʜʣ (600 ʤʢʤʦʣʴ/ʣ) ʦʪʥʦʩʷʪ ʢ ʨʘʟ-
ʣʠʯʥʳʤ ʬʦʨʤʘʤ ʌʂʋ.

ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ (II-ʡ ʵʪʘʧ) ʌʂʋ ʧʨʦʚʦ-
ʜʠʪʩʷ ʩ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ɻʌɸ, ɺʅ4-ʟʘʚʠʩʠʤʳʤʠ ʬʦʨʤʘʤʠ 
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ɻʌɸ, ʪʠʨʦʟʠʥʝʤʠʝʡ, ʛʘʣʘʢʪʦʟʝʤʠʝʡ, ʟʘʙʦʣʝʚʘʥʠʷʤʠ ʧʝʯʝʥʠ. ʉ 
ʮʝʣʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝʜʝʣʝ-
ʥʠʝ ʫʨʦʚʥʷ ʌɸ ʠ ʪʠʨʦʟʠʥʘ ʚ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʪʘʥʜʝʤʥʦʡ ʤʘʩʩ-
ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ɼʣʷ ʌʂʋ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʠʨʦ-
ʟʠʥʘ. ʇʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʪʠʨʦʟʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ 
ʪʠʨʦʟʠʥʝʤʠʶ ʠ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 
ʫʨʦʚʥʝ ʪʠʨʦʟʠʥʘ - ʙʠʦʧʪʝʨʠʥ-ʟʘʚʠʩʠʤʫʶ ʬʦʨʤʫ ɻʌɸ. ʇʦʩʣʝ 
ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʌɸɻ-ʟʘʚʠʩʠʤʦʡ ʛʠʧʝʨʬʝʥʠ-
ʣʘʣʘʥʠʥʝʤʠʠ ʚʩʝʤ ʜʝʪʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʚʨʘʯʘ-
ʛʝʥʝʪʠʢʘ ʚ ʄɻʂ ʜʣʷ ʨʝʰʝʥʠʷ ʚʦʧʨʦʩʘ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦ-
ʚʝʜʝʥʠʷ ʪʝʩʪʘ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʘʧʨʦʧʪʝ-
ʨʠʥʘ ʜʠʛʠʜʨʦʭʜʦʨʠʜʫ (ʂʫʚʘʥ), ʧʦʩʣʝ ʯʝʛʦ ʥʘʟʥʘʯʘʶʪ ʣʝʯʝʥʠʝ. 
ʋʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʜʦ ʥʘʯʘʣʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦʣʞʝʥ 
ʙʳʪʴ Ó450ʤʢʤʦʣʴ/ʣ. 

ʉ ʮʝʣʴʶ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʨʦʚʦʜʠʪʩʷ ʦʧʨʝ-
ʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʌɸ ʠ ʪʠʨʦʟʠʥʘ ʚ ʢʨʦʚʠ ʤʝʪʦʜʦʤ ʪʘʥʜʝʤʥʦʡ 
ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ. ɼʣʷ ʌʂʋ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʪʠ-
ʨʦʟʠʥʘ. ʇʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʪʠʨʦʟʠʥʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ 
ʪʠʨʦʟʠʥʝʤʠʶ ʠ ʥʘʨʫʰʝʥʠʝ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ, ʧʨʠ ʥʦʨʤʘʣʴʥʦʤ 
ʫʨʦʚʥʝ ʪʠʨʦʟʠʥʘ - BH4-ʟʘʚʠʩʠʤʫʶ ʬʦʨʤʫ ɻʌɸ. ʆʪʣʠʯʠʪʴ ʢʣʘʩ-
ʩʠʯʝʩʢʫʶ ʬʝʥʠʥʘʣʘʥʠʥʝʤʠʶ ʦʪ ʝʝ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʳʭ ʚʘʨʠʘʥ-
ʪʦʚ ʧʦʤʦʛʘʶʪ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʝʨʠʡʥʳʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥ-
ʮʝʥʪʨʘʮʠʠ ʌɸ ʚ ʧʣʘʟʤʝ. ʇʨʠ ʪʨʘʥʟʠʪʦʨʥʦʡ ɻʌɸ ʫʨʦʚʝʥʴ ʌɸ 
ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ 3-4 ʤʝʩ. ʇʨʠ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ɻʌɸ 
ʜʠʝʪʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʳʤ 
ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʌɸ ʚ ʧʣʘʟʤʝ, ʯʝʤ ʧʨʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʌʂʋ. ʋ 
ʢʘʞʜʦʛʦ ʨʝʙʝʥʢʘ ʩ ɻʌɸ, ʫ ʢʦʪʦʨʦʛʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʥʥʠʡ ʜʠʘ-
ʛʥʦʟ ʠ ʜʠʝʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ, ʧʨʦʛʨʝʩʩʠʨʫʶʪ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ 
ʧʨʠʟʥʘʢʠ, ʩʣʝʜʫʝʪ ʧʦʜʦʟʨʝʚʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʪʝʪʨʘʛʠʜʨʦʙʠ-
ʦʧʪʝʨʠʥʘ.

ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʡ ʜʠʘ-
ʛʥʦʩʪʠʢʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʩʘʧʨʦʧʪʝʨʠʥʘ ʜʠ-
ʛʠʜʨʦʭʣʦʨʠʜʫ ʠ ʥʘʟʥʘʯʝʥʠʷ ʣʝʯʝʥʠʷ ʨʝʙʝʥʦʢ ʤʦʞʝʪ ʙʳʪʴ ʛʦʩʧʠ-
ʪʘʣʠʟʠʨʦʚʘʥ.
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ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʠʘʛʥʦʟʘ ɺʅ4-ʜʝʬʠʮʠʪʥʳʭ  ʬʦʨʤ ɻʌɸ 
ʫ ʣʠʮ ʩ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʝʡ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 
ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʪʝʨʠʥʦʚ ʤʦʯʠ, ʩʳʚʦʨʦʪʢʠ 
ʢʨʦʚʠ ʠ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ (ʪʘʙʣ.4). 

ʊʘʙʣʠʮʘ 4. 
ɼʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʬʝʥʠʣʘʥʘʥʠʥʘ ʠ ʧʪʝʨʠʥʦʚ ʚ ʢʨʦʚʠ, 

ʤʦʯʝ ʠ ʩʧʠʥʥʦʤʦʟʛʦʚʦʡ ʞʠʜʢʦʩʪʠ (N. Blau et al. 2014)*.
ʧʦʢʘʟʘʪʝʣʠ
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ʘʢʪʠʚʥʦʩʪʴ
DHPR (ʂ)

AdGTPʉH N n n n Ź Ź n-Ź Ź n n
ArGTPʉH ŷ Ź Ź n Ź Ź Ź Ź n n
PTPS ŷ ŷ Ź n ŷ Ź Ź Ź n N
SR N n n n n ŷ Ź Ź n N
PCD ŷ ŷ n-Ź ŷ n N n n n N
DHPR ŷ n ŷ n n ŷ Ź Ź n-Ź Ź

* AdGTPʉH ï ʘʫʪʦʩʦʤʥʦ ʜʦʤʠʥʘʥʪʥʳʡ ʜʝʬʠʮʠʪ ʛʫʘʥʦʟʠʥ-ʪʨʠʬʦʩ- 
ʬʘʪ-ʮʠʢʣʦʛʠʜʨʦʣʘʟʳ I; ArGTPʉH ï ʘʫʪʦʩʦʤʥʦ ʨʝʮʝʩʩʠʚʥʳʡ ʜʝʬʠʮʠʪ  
ʛʫʘʥʦʟʠʥ-ʪʨʠʬʦʩʬʘʪ-ʮʠʢʣʦʛʠʜʨʦʣʘʟʳ I, PTPS ï 6-ʧʠʨʫʚʦʠʣʪʝʪʨʘʛʠ- 
ʜʨʦʧʪʝʨʠʥʩʠʥʪʘʟʘ, SR ï ʩʝʧʠʘʧʪʝʨʠʥʨʝʜʫʢʪʘʟʘ, PCD ï ʧʪʝʨʠʥ-4-ʘʣʴʬʘ- 
ʢʘʨʙʠʥʦʣʘʤʠʥʜʝʛʠʜʨʘʪʘʟʘ, DHPR ï ʜʠʛʠʜʨʦʧʪʝʨʠʜʠʥʨʝʜʫʢʪʘʟʘ, Phe ï 
ʬʝʥʠʣʘʣʘʥʠʥ, Neo ï ʥʝʦʧʪʝʨʠʥ, Bio ï ʙʠʦʧʪʝʨʠʥ, Pri ï ʧʨʠʤʘʧʪʝʨʠʥ, 
SHIAA ï S-ʛʠʜʨʦʢʩʠʠʥʜʦʣʫʢʩʫʩʥʘʷ ʢʠʩʣʦʪʘ,  HVA ï ʛʦʤʦʚʘʥʠʣʠʥʦʚʘʷ 
ʢʠʩʣʦʪʘ, SMTHF ï 5-ʤʝʪʠʪʝʪʨʘʛʠʜʨʦʬʦʣʘʪ, ʂ ï ʢʨʦʚʴ, ʄ ï ʤʦʯʘ, ʉʄɾ ï 
ʩʧʠʥʦʤʦʟʛʦʚʘʷ ʞʠʜʢʦʩʪʴ.  

ɺʘʞʥʳʤ ʵʪʘʧʦʤ ʷʚʣʷʝʪʩʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʜʠʘ-
ʛʥʦʩʪʠʢʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʣʘʙʦʨʘʪʦʨʠʡ ʩʫʱʝʩʪʚʫʶʪ ʥʘʙʦʨʳ, ʧʦ-
ʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʯʘʩʪʳʝ ʤʫʪʘʮʠʠ ʚ ʛʝʥʝ ʈɸʅ, ʠʤʝʶʱʠʝʩʷ 
ʫ 80% ʙʦʣʴʥʳʭ ʌʂʋ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʤʫʪʘʮʠʡ ʫ 
ʧʘʮʠʝʥʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʝʢʚʝʥʠʨʦʚʘʥʠʷ ʛʝʥʘ ʈɸʅ. 
ʊʘʢʞʝ ʧʨʦʚʦʜʠʪʩʷ ɼʅʂ ʜʠʘʛʥʦʩʪʠʢʘ ʤʫʪʘʮʠʡ ʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 
ʛʝʥʦʚ, ʢʦʜʠʨʫʶʱʠʭ ʠʟʚʝʩʪʥʳʝ ʬʝʨʤʝʥʪʳ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʡ ʤʝ-
ʪʘʙʦʣʠʟʤʘ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ.
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ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʚʦʜʠʪʩʷ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ 
ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʩʝʤʴʠ, ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʥʘʪʘʣʴ-
ʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ

ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʢʣʠʥʠʯʝʩʢʦʛʦ ʜʠʘʛʥʦʟʘ ʠʩʧʦʣʴʟʫʶʪʩʷ 
ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʢʠ ʛʝʥʥʦʛʦ ʜʝʬʝʢ-
ʪʘ ʧʦ ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: 

ʇʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ 8 ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʚ ʈʌ ʤʫ-1. 
ʪʘʮʠʡ ʛʝʥʘ ʈɸʅ (R408W, IVS12+1g>a,  IVS10-11g>a, P281L, 
R261Q, R252W, IVS4+5g>t, R158Q). 
ɽʩʣʠ ʫ ʙʦʣʴʥʦʛʦ ʠʩʩʣʝʜʫʝʤʳʝ ʤʫʪʘʮʠʠ ʥʝ ʚʳʷʚʣʝʥʳ, ʧʨʦʚʦ-2. 
ʜʠʪʩʷ ʧʦʠʩʢ 10 ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʚ ʈʌ ʤʫʪʘ-
ʮʠʡ ʚ ʛʝʥʝ ʈɸʅ (R261X, L48S, A403V, Y414C, E280K, E390G, 
R243Q, R243X, IVS2+5g>a, IVS2+5g>ʩ).
ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʤʫʪʘʮʠʡ ʥʘ ʦʙʝʠʭ ʭʨʦʤʦʩʦʤʘʭ ʨʝʢʦʤʝʥ-3. 
ʜʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʧʦʠʩʢ ʪʨʝʭ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ 
PTS (S32G, N72K, T106M).
ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ 4. PTS ʠʣʠ ʥʘʣʠ-
ʯʠʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ ʈɸʅ ʪʦʣʴʢʦ ʥʘ 
ʦʜʥʦʡ ʭʨʦʤʦʩʦʤʝ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʩʝʢʚʝʥʠʨʦʚʘʥʠʝ 
ʛʝʥʘ ʈɸʅ. 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʙʦʣʝʝ 800 ʤʫʪʘʮʠʡ ʚ ʛʝʥʝ ʈɸʅ, 

ʩʧʝʢʪʨ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʢʦʪʦʨʳʭ ʠʤʝʝʪ ɻ ʪʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥ-
ʥʦʩʪʠ. ʉʭʝʤʘ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ 
ʩ ʫʯʝʪʦʤ ʵʪʥʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʙʦʣʴʥʦʛʦ. 
ɼʣʷ ʝʚʨʦʧʝʦʠʜʥʦʡ ʨʘʩʳ ʤʘʞʦʨʥʦʡ ʤʫʪʘʮʠʝʡ ʚ ʛʝʥʝ ʈɸʅ ʷʚʣʷ-
ʝʪʩʷ ʤʫʪʘʮʠʷ R408W, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ ʗʧʦʥʠʠ ʠ ʂʠʪʘʝ ʜʘʥʥʘʷ 
ʤʫʪʘʮʠʷ ʥʝ ʥʘʡʜʝʥʘ. ɺʦ ʤʥʦʛʠʭ ʝʚʨʦʧʝʡʩʢʠʭ ʧʦʧʫʣʷʮʠʷʭ ʩ ʦʪʥʦ-
ʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʤʫʪʘ-
ʮʠʠ: R408W, IVS12+1g>a,  IVS10-11g>a, P281L, R261Q, R252W, 
R158Q, I65T.
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ɹʦʣʴʰʠʥʩʪʚʦ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʛʝʥʘ ʈɸʅ ï ʵʪʦ 
ʤʠʩʩʝʥʩ-ʤʫʪʘʮʠʠ ʚʦ ʚʩʝʭ 13 ʵʢʟʦʥʘʭ ʛʝʥʘ ʠʣʠ ʥʝʪʨʘʥʩʣʠʨʫʝ-
ʤʳʭ ʬʣʘʥʢʠʨʫʶʱʠʭ ʫʯʘʩʪʢʘʭ ʛʝʥʘ, ʩʦʩʪʘʚʣʷʶʱʠʝ 59% ʚʩʝʭ 
ʚʘʨʠʘʥʪʦʚ. ʊʘʢʞʝ ʦʙʥʘʨʫʞʝʥʳ ʤʫʪʘʮʠʠ ʩʧʣʘʡʩʠʥʛʘ, ʥʦʥʩʝʥʩ-
ʤʫʪʘʮʠʠ, ʤʫʪʘʮʠʠ ʩʜʚʠʛʘ ʨʘʤʢʠ ʩʯʠʪʳʚʘʥʠʷ, ʙʦʣʝʝ ʢʨʫʧʥʳʝ ʜʝ-
ʣʝʮʠʠ ʠ ʠʥʩʝʨʮʠʠ. ʈʘʟʥʳʝ ʤʫʪʘʮʠʠ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʬʝʨʤʝʥʪʘ 
ʈɸʅ ʚ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ï ʵʪʠʤ ʤʦʞʝʪ ʦʙʲʷʩʥʷʪʴʩʷ ʙʦʣʴʰʦʝ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦʢʘʟʘʪʝʣʷ ʌɸ ʚ ʢʨʦʚʠ ʙʦʣʴʥʳʭ ʌʂʋ. ɹʦʣʴʰʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʤʫʪʘʮʠʡ ʛʝʥʘ ʈɸʅ (ʥʘʧʨʠʤʝʨ, R408W) ʧʨʠʚʦʜʷʪ ʢ 
ʨʝʟʠʜʫʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘ ʌɸɻ. ʇʨʠ ʜʨʫʛʠʭ ʤʫʪʘʮʠʷʭ 
(E390G, Y414C,A300S) ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʬʝʥʠʣʘʣʘʣʥʠʥʫ ʚʳʰʝ 
ʠ ʢʣʠʥʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ ʌʂʋ ʤʝʥʝʝ ʚʳʨʘʞʝʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 
ʧʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ (Hentz C. et al., 2013) ʨʝʟʫʣʴʪʘʪʳ ʛʝʥʦ-
ʪʠʧʠʨʦʚʘʥʠʷ ʧʨʠ ʌʂʋ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʙʣʘʜʘʶʪ ʧʨʝʜʠʢʪʠʚʥʳʤ 
ʟʥʘʯʝʥʠʝʤ.   

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʫʪʘʮʠʷʭ ʚ ʛʝʥʝ 
ʈɸʅ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʦʩʪʘʪʦʯʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʬʝʨʤʝʥʪʘ 
ʌɸɻ, ʚʚʝʜʝʥʠʝ ʢʦʬʘʢʪʦʨʘ BH4 ʠʣʠ ʝʛʦ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ ʚ 
ʪʝʨʘʧʠʶ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʘʢʪʠʚʥʦ-
ʩʪʠ ʬʝʥʠʣʘʣʘʥʠʥʛʠʜʨʦʢʩʠʣʘʟʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʜʠʝʪʫ 
ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚ ʨʘʮʠʦʥʝ ʢʚʦʪʳ ʥʘʪʫʨʘʣʴʥʦʛʦ ʙʝʣʢʘ, ʘ ʚ ʥʝʢʦʪʦ-
ʨʳʭ ʩʣʫʯʘʷʭ ʧʝʨʝʡʪʠ ʥʘ ʦʙʳʯʥʳʡ ʨʘʮʠʦʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʦʟ-
ʨʘʩʪʦʤ ʙʦʣʴʥʦʛʦ.

ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʜʠʘʛʥʦ-
ʩʪʠʢʘ ʟʘʙʦʣʝʚʘʥʠʷ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʛʝʥʝʘʣʦʛʠ-
ʯʝʩʢʦʛʦ ʘʥʘʤʥʝʟʘ, ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʠʥʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ 
ʦʙʩʣʝʜʦʚʘʥʠʷ. ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʛʣʘʚʥʳʤ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʜʠʘ-
ʛʥʦʟʘ ʦʩʪʘʝʪʩʷ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʢʨʠʪʝʨʠʡ - ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʧʨʦʚʝʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.
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ʌʝʥʠʣʢʝʪʦʥʫʨʠʷ ʚʩʣʝʜʩʪʚʠʝ ʜʝʬʠʮʠʪʘ ʌɸɻ
ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝʯʝʥʠʷ ʤʘʥʠʬʝʩʪʘʮʠʷ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩ-

ʭʦʜʠʪ ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ, ʦʙʳʯʥʦ ʚ ʚʦʟʨʘʩʪʝ 2-6 ʤʝʩʷʮʝʚ. 
ʇʝʨʚʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʙʦʣʝʟʥʠ ʩʣʫʞʘʪ ʚʷʣʦʩʪʴ ʨʝʙʝʥʢʘ, ʦʪʩʫʪ-
ʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʢ ʦʢʨʫʞʘʶʱʝʤʫ, ʠʥʦʛʜʘ ʧʦʚʳʰʝʥʥʘʷ ʨʘʟʜʨʘʞʠ-
ʪʝʣʴʥʦʩʪʴ, ʙʝʩʧʦʢʦʡʩʪʚʦ, ʩʨʳʛʠʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʝ ʤʳʰʝʯʥʦʛʦ 
ʪʦʥʫʩʘ (ʯʘʱʝ ʤʳʰʝʯʥʘʷ ʛʠʧʦʪʦʥʠʷ), ʩʫʜʦʨʦʛʠ, ʧʨʠʟʥʘʢʠ ʘʣʣʝʨ-
ʛʠʯʝʩʢʦʛʦ ʜʝʨʤʘʪʠʪʘ. ɺ ʧʩʠʭʦʥʝʚʨʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʦʪʤʝʯʘ-
ʶʪʩʷ ʟʘʜʝʨʞʢʘ ʩʪʘʪʠʢʦ-ʤʦʪʦʨʥʦʛʦ ʠ ʧʩʠʭʦʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ, 
ʚʦʟʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʮʝʬʘʣʠʠ, ʩʠʤʧʪʦʤʘʪʠʯʝʩʢʦʡ 
ʵʧʠʣʝʧʩʠʠ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʛʠʜʨʦʮʝʬʘʣʠʠ. ʍʘʨʘʢʪʝʨʥʳ 
ʪʘʢʠʝ ʬʝʥʦʪʠʧʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʢ ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʷ ʢʦʞʠ, 
ʚʦʣʦʩ, ʨʘʜʫʞʥʦʡ ʦʙʦʣʦʯʢʠ ʛʣʘʟ. ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ 
ʩʚʦʝʦʙʨʘʟʥʳʡ çʤʳʰʠʥʳʡè ʟʘʧʘʭ ʤʦʯʠ ʙʦʣʴʥʳʭ.

ʕʧʠʣʝʧʪʠʯʝʩʢʠʝ ʧʨʠʩʪʫʧʳ ʚʩʪʨʝʯʘʶʪʩʷ ʧʦʯʪʠ ʫ ʧʦʣʦʚʠʥʳ 
ʙʦʣʴʥʳʭ ʠ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʧʝʨʚʳʤ ʧʨʠ-
ʟʥʘʢʦʤ ʙʦʣʝʟʥʠ. ʆʙʳʯʥʦ ʦʪʤʝʯʘʶʪʩʷ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʧʘʨʦʢ-
ʩʠʟʤʳ ʧʦ ʪʠʧʫ ʠʥʬʘʥʪʠʣʴʥʳʭ ʩʧʘʟʤʦʚ ʚ ʚʠʜʝ çʩʘʣʘʘʤʦʚʳʭè ʩʫ-
ʜʦʨʦʛ, çʢʠʚʢʦʚè, ʤʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʘʙʩʘʥʩʳ. ʇʨʠʩʪʫʧʳ ʥʦʩʷʪ 
ʫʧʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʧʣʦʭʦ ʧʦʜʜʘʶʪʩʷ ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʥʦʡ ʪʝʨʘ-
ʧʠʠ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʩʧʝʮʠʬʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʴ ʤʝʜʣʝʥʥʦ 
ʧʨʦʛʨʝʩʩʠʨʫʝʪ. ʋʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ ʜʦʩʪʠʛʘʝʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 
ʛʣʫʙʦʢʦʡ ʩʪʝʧʝʥʠ, IQ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 20 ʝʜʠʥʠʮ (ʥʦʨʤʘ 85-115 
ʝʜʠʥʠʮ). ɺ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʩʪʘʪʫʩʝ ʙʦʣʴʥʳʭ ʦʪʤʝʯʘʶʪ ʥʘʨʫ-
ʰʝʥʠʝ ʠʛʨʦʚʦʡ ʠ ʧʨʝʜʤʝʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʜʠʬʬʝ-
ʨʝʥʮʠʨʦʚʢʠ ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʵʢʩʧʨʝʩ-
ʩʠʚʥʦʡ ʠ ʠʤʧʨʝʩʩʠʚʥʦʡ ʨʝʯʠ. ʄʦʛʫʪ ʥʘʙʣʶʜʘʪʴʩʷ ʜʚʠʛʘʪʝʣʴʥʳʝ, 
ʧʩʠʭʦʧʘʪʦʧʦʜʦʙʥʳʝ ʠ ʰʠʟʦʬʨʝʥʦʧʦʜʦʙʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ.

ɺ ʩʣʫʯʘʝ ʝʩʣʠ ʫ ʨʝʙʝʥʢʘ ʩ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʝʡ, ʚʳʷʚ-
ʣʝʥʥʦʛʦ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ  ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʠ ʥʘʭʦʜʷʱʝ-
ʛʦʩʷ ʥʘ ʜʠʝʪʝ ʩ ʦʛʨʘʥʠʯʝʥʠʝʤ ʬʝʥʠʣʘʣʘʥʠʥʘ, ʦʪʤʝʯʘʝʪʩʷ ʚʳʨʘ-
ʞʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ, ʥʝʦʙʭʦʜʠʤʦ ʠʩ-
ʢʣʶʯʘʪʴ ɺʅ4-ʟʘʚʠʩʠʤʳʝ ʬʦʨʤʳ ɻʌɸ. 
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BH4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ (A) ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 6-
ʧʠʨʫʚʦʠʣʪʝʪʨʘʛʠʜʨʦʧʪʝʨʠʥʩʠʥʪʘʟʳ  (PTPS), BH4-ʜʝʬʠʮʠʪʥʘʷ 
ɻʌɸ (ɺ) ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ GTP ʮʠʢʣʦʛʠʜʨʦʣʘʟʳ 
(GTPCH), BH4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ (ʉ) ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ-
ʩʪʠ ʜʠʛʠʜʨʦʧʪʝʨʠʜʠʥʨʝʜʫʢʪʘʟʳ (DHPR), BH4-ʜʝʬʠʮʠʪʥʘʷ ɻʌɸ 
ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʩʝʧʠʘʧʪʝʨʠʥʨʝʜʫʢʪʘʟʳ (SPR) ʠʤʝ-
ʶʪ ʩʭʦʜʥʳʝ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʢʦʪʦʨʳʝ ʤʘʥʠʬʝʩʪʠʨʫʶʪ 
ʧʦʩʣʝ 2-ʭ ʤʝʩʷʮʝʚ ʞʠʟʥʠ ʠ ʜʦʩʪʠʛʘʶʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʷʚʣʝ-
ʥʠʷ ʢ 6-ʪʠ ʤʝʩʷʮʘʤ ʞʠʟʥʠ. ʍʘʨʘʢʪʝʨʥʦ ʧʨʦʛʨʝʩʩʠʨʫʶʱʝʝ ʥʘʨʫ-
ʰʝʥʠʝ ʧʩʠʭʦʤʦʪʦʨʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʵʢʩʪʨʘʧʠʨʘʤʠʜʥʳʝ ʨʘʩʩʪʨʦʡ-
ʩʪʚʘ ʚ ʚʠʜʝ ʠʟʤʝʥʝʥʠʷ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ (ʛʠʧʦʪʦʥʠʷ ʤʳʰʮ 
ʪʫʣʦʚʠʱʘ ʠ ʛʠʧʝʨʪʦʥʫʩ ʤʳʰʮ ʢʦʥʝʯʥʦʩʪʝʡ), ʪʨʝʤʦʨ, ʘʪʘʢʩʠʷ, 
ʧʦʟʜʥʝʝ ï ʥʘʨʫʰʝʥʠʷ ʧʦʭʦʜʢʠ, ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʬʣʝʢʩʳ, ʛʠ-
ʧʝʨʩʘʣʠʚʘʮʠʷ, ʥʘʨʫʰʝʥʠʝ ʪʝʨʤʦʨʝʛʫʣʷʮʠʠ, ʧʩʝʚʜʦʙʫʣʴʙʘʨʥʳʝ 
ʨʘʩʩʪʨʦʡʩʪʚʘ ʚ ʚʠʜʝ ʟʘʪʨʫʜʥʝʥʠʷ ʛʣʦʪʘʥʠʷ, ʧʦʧʝʨʭʠʚʘʥʠʡ ʚʦ 
ʚʨʝʤʷ ʧʨʠʝʤʘ ʧʠʱʠ, ʤʠʢʨʦʮʝʬʘʣʠʷ, ʩʫʜʦʨʦʛʠ, ʦʢʫʣʦʛʠʨʥʳʝ 
ʢʨʠʟʳ (ʵʧʠʟʦʜʠʯʝʩʢʦʝ ʩʦʜʨʫʞʝʩʪʚʝʥʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʛʣʘʟ ʦʙʳʯ-
ʥʦ ʥʘʧʨʘʚʣʝʥʥʦʝ ʚʚʝʨʭ ʠ ʣʘʪʝʨʘʣʴʥʦ, ʨʝʜʢʦ ð ʚʥʠʟ ʠʣʠ ʩʪʨʦʛʦ 
ʣʘʪʝʨʘʣʴʥʦ), ʵʢʟʝʤʘ, ʛʠʧʦʧʠʛʤʝʥʪʘʮʠʷ ʢʦʞʠ. ʋ ʪʘʢʠʭ ʜʝʪʝʡ ʧʨʠ 
ʨʦʞʜʝʥʠʠ ʥʝʨʝʜʢʦ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʘʷ ʤʘʩʩʘ ʪʝʣʘ. ʇʨʠ ʜʣʠʪʝʣʴ-
ʥʦʤ ʦʪʩʫʪʩʪʚʠʠ ʣʝʯʝʥʠʷ ʚ ʙʘʟʘʣʴʥʳʭ ʛʘʥʛʣʠʷʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ 
ʬʦʨʤʠʨʫʶʪʩʷ ʢʘʣʴʮʠʬʠʢʘʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ ʩ 
ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʬʝʥʦʪʠʧʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘ-
ʪʦʯʥʦʩʪʠ 6-ʧʠʨʫʚʦʠʣʪʝʪʨʘʛʠʜʨʦʧʪʝʨʠʥʩʠʥʪʝʪʘʟʳ (PTPS). ʅʘʠ-
ʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʘʷʩʷ (80%) ʪʷʞʝʣʘʷ ʮʝʥʪʨʘʣʴʥʘʷ (ʪʠʧʠʯ-
ʥʘʷ) ʬʦʨʤʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʝʟʢʠʤ ʩʥʠʞʝʥʠʝʤ ʩʦʜʝʨʞʘʥʠʷ ʙʠʦ-
ʛʝʥʥʳʭ ʘʤʠʥʦʚ ʚ ʮʝʨʝʙʨʦʩʧʠʥʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʭ 
ʠʟʤʝʨʝʥʠʝʤ ʤʝʪʘʙʦʣʠʪʦʚ ʩʝʨʦʪʦʥʠʥʘ ʠ ʢʘʪʝʭʦʣʘʤʠʥʦʚ ʚ ʣʠʢʚʦʨʝ. 
ɺʪʦʨʘʷ, ʫʤʝʨʝʥʥʘʷ, ʧʝʨʠʬʝʨʠʡʥʘʷ ʬʦʨʤʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʤʝ-
ʨʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʥʝʡʨʦʤʝʜʠʘʪʦʨʦʚ, ʚ ʨʘʥʥʝʤ ʚʦʟʨʘʩʪʝ 
ʤʦʞʝʪ ʜʘʚʘʪʴ ʩʠʤʧʪʦʤʘʪʠʢʫ ʥʝʡʨʦʚʝʛʝʪʘʪʠʚʥʳʭ ʢʨʠʟʦʚ, ʩʪʘʥʦ-
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ʚʠʪʩʷ ʙʦʣʝʝ ʚʳʨʘʞʝʥʥʦʡ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʧʫʙʝʨʪʘʪʫ. ʏʘʩʪʦ 
ʧʘʮʠʝʥʪʳ ʦʪʤʝʯʘʶʪ ʨʝʟʢʦʝ ʫʭʫʜʰʝʥʠʝ ʩʘʤʦʯʫʚʩʪʚʠʷ, ʧʦʷʚʣʝʥʠʝ 
ʩʠʣʴʥʳʭ ʩʧʘʩʪʠʯʝʩʢʠʭ ʙʦʣʝʚʳʭ ʧʨʠʩʪʫʧʦʚ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ ʣʝ-
ʯʝʥʠʷ ʨʘʟʚʠʚʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʝ ʦʪʢʣʦʥʝʥʠʷ ʠ 
ʥʝʡʨʦʚʝʛʝʪʘʪʠʚʥʳʝ ʢʨʠʟʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʤʝʪʴ ʣʝʪʘʣʴʥʳʡ ʠʩ-
ʭʦʜ. 

ɼʣʷ BH4-ʜʝʬʠʮʠʪʥʦʡ ɻʌɸ (D) ʚʩʣʝʜʩʪʚʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦ-
ʩʪʠ ʧʪʝʨʠʥ-4-ʘʣʴʬʘ-ʢʘʨʙʠʥʦʣʘʤʠʥʜʝʛʠʜʨʘʪʘʟʳ (PCɺD) ʪʘʢʞʝ 
ʭʘʨʘʢʪʝʨʥʳ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʳʰʝʯʥʦʛʦ ʪʦʥʫʩʘ: 
ʧʦʩʪʫʨʘʣʴʥʘʷ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ, ʛʠʧʦʢʠʥʝʟʠʷ, ʤʳʰʝʯʥʘʷ ʜʠʩ-
ʪʦʥʠʷ (ʛʠʧʝʨʪʦʥʫʩ ʢʦʥʝʯʥʦʩʪʝʡ, ʩʥʠʞʝʥʥʳʡ ʪʦʥʫʩ ʤʳʰʮ ʪʫ-
ʣʦʚʠʱʘ).

ʀʟʚʝʩʪʥʦ ʪʘʢʞʝ ɺʅ4 ʟʘʚʠʩʠʤʦʝ ʩʦʩʪʦʷʥʠʝ, ʥʝ ʩʚʷʟʘʥʥʦʝ ʩ 
ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʝʡ ï ʜʦʤʠʥʘʥʪʥʘʷ ɼʆʌɸ ʯʫʚʩʪʚʠʪʝʣʴʥʘʷ 
ʪʦʨʩʠʦʥʥʘʷ ʜʠʩʪʦʥʠʷ (ʙʦʣʝʟʥʴ ʉʝʛʘʚʳ). ʕʪʦ ʤʝʜʣʝʥʥʦ ʧʨʦʛʨʝʩ-
ʩʠʨʫʶʱʘʷ ʜʠʩʪʦʥʠʷ, ʩʦʯʝʪʘʶʱʘʷʩʷ ʩ ʧʨʠʟʥʘʢʘʤʠ ʧʘʨʢʠʥʩʦʥʠʟ-
ʤʘ, ʢʣʠʥʠʯʝʩʢʠ ʤʘʥʠʬʝʩʪʠʨʫʝʪ ʫ ʜʝʪʝʡ ʜʦ 10 ʣʝʪ ʩ ʣʦʢʘʣʴʥʦʡ 
ʜʠʩʪʦʥʠʝʡ, ʢʦʪʦʨʘʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʣʝʪ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 
ʥʘ ʜʨʫʛʠʝ ʯʘʩʪʠ ʪʝʣʘ, ʭʘʨʘʢʪʝʨʥʳ ʚʳʨʘʞʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʠʤ-
ʧʪʦʤʦʚ ʚ ʪʝʯʝʥʠʝ ʜʥʷ.

ʆʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʬʝʥʠʣʢʝʪʦʥʫʨʠʠ

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʨʘʥʥʝʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʩ ʮʝʣʴʶ ʩʥʠʞʝ-
ʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌɸ ʚ ʢʨʦʚʠ ʤʦʞʝʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʝʨʴʝʟʥʳʝ 
ʧʦʩʣʝʜʩʪʚʠʷ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʜʠʝʪʦʪʝʨʘʧʠʠ ʠ 
ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʫʨʦʚʥʝʤ ʌɸ ʚ ʢʨʦʚʠ ʤʦʛʫʪ ʠʤʝʪʴ 
ʪʘʢʠʝ ʦʪʜʘʣʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʢʘʢ ʙʦʣʝʝ ʥʠʟʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 
ʠʥʪʝʣʣʝʢʪʘ, ʟʘʤʝʜʣʝʥʥʘʷ ʨʝʯʴ, ʥʘʨʫʰʝʥʠʷ ʧʘʤʷʪʠ, ʧʨʦʙʣʝʤʳ ʩ 
ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʚʥʠʤʘʥʠʷ ʠ ʧʦʚʝʜʝʥʠʝʤ. 

ʋ ʚʟʨʦʩʣʳʭ ʧʘʮʠʝʥʪʦʚ, ʧʨʝʢʨʘʪʠʚʰʠʭ ʩʦʙʣʶʜʝʥʠʝ ʜʠʝʪʳ, 
ʚʦʟʤʦʞʥʦ ʫʭʫʜʰʝʥʠʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʦʷʥʠʷ ʩ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʦʟʜʥʝʡ ʵʧʠʣʝʧʩʠʠ, ʘʪʘʢʩʠʠ, ʪʨʝʤʦʨʘ 
ʠ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʳʭ ʧʨʦʙʣʝʤ (ʜʝʧʨʝʩʩʠʷ, ʥʝʚʨʦʟʳ ʠ ʜʨ.).
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ɺ ʩʣʫʯʘʝ, ʝʩʣʠ ʧʘʮʠʝʥʪʳ ʥʝ ʧʨʠʥʠʤʘʶʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 
ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʩʤʝʩʠ ʙʝʟ ʬʝʥʠʣʘʣʘʥʠʥʘ, ʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʜʠʝʪʝ 
ʩ ʨʝʟʢʠʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ, ʚʦʟʤʦʞʥʦ 
ʨʘʟʚʠʪʠʝ ʩʠʤʧʪʦʤʦʚ ʭʨʦʥʠʯʝʩʢʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʧʠʪʘʥʠʷ, ʥʫ-
ʪʨʠʪʠʚʥʦʛʦ ʜʝʬʠʮʠʪʘ ʧʦ ʚʠʪʘʤʠʥʘʤ, ʤʠʢʨʦ ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʘʤ. 

ɾʝʥʱʠʥʳ, ʩʪʨʘʜʘʶʱʠʝ ʌʂʋ, ʥʝ ʩʦʙʣʶʜʘʚʰʠʝ ʛʠʧʦʬʝʥʠʣʘ-
ʣʘʥʠʥʦʚʫʶ ʜʠʝʪʫ ʜʦ ʟʘʯʘʪʠʷ ʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ, ʠʤʝʶʪ 
ʚʳʩʦʢʠʡ ʨʠʩʢ (ʜʦ 90% ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʞʝʥ-
ʱʠʥʳ) ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ ʩ  ʩʠʥʜʨʦʤʦʤ ʤʘʪʝʨʠʥʩʢʦʡ ʬʝʥʠʣʢʝ-
ʪʦʥʫʨʠʠ. ʂʣʠʥʠʯʝʩʢʠ ʩʠʥʜʨʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʜʠʟʤʦʨʬʠʝʡ ʣʠʮʘ, 
ʚʳʨʘʞʝʥʥʦʡ ʟʘʜʝʨʞʢʦʡ ʫʤʩʪʚʝʥʥʦʛʦ ʠ ʬʠʟʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 
ʤʠʢʨʦʮʝʬʘʣʠʝʡ, ʚʨʦʞʜʝʥʥʳʤʠ ʧʦʨʦʢʘʤʠ ʩʝʨʜʮʘ.

ʃɽʏɽʅʀɽ

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʣʝʯʝʥʠʷ  ð ʩʥʠʟʠʪʴ ʌɸ ʢʨʦʚʠ, ʧʦʚʳʩʠʪʴ ʪʦ-
ʣʝʨʘʥʪʥʦʩʪʴ (ʧʝʨʝʥʦʩʠʤʦʩʪʴ) ʌɸ, ʧʦʣʫʯʘʝʤʦʛʦ ʩ ʥʘʪʫʨʘʣʴʥʦʡ 
ʧʠʱʝʡ, ʠʟʙʝʞʘʪʴ ʪʷʞʝʣʦʡ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʤʧʪʦʤʘʪʠʢʠ ʠ 
ʫʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ.

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʌɸɻ-ʟʘʚʠʩʠʤʦʡ ʌʂʋ ʠ 
ɻʌɸ ʩʯʠʪʘʝʪʩʷ ʜʠʝʪʦʪʝʨʘʧʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʨʝʟʢʦʤ ʦʛʨʘʥʠʯʝ-
ʥʠʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʨʘʮʠʦʥʝ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʟʘ ʩʯʝʪ ʠʩʢʣʶʯʝ-
ʥʠʷ ʚʳʩʦʢʦʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. ʅʝʜʦʩʪʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ 
ʚʦʩʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʝʯʝʙʥʳʭ ʧʨʦʜʫʢʪʦʚ, 
ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʣʠʰʝʥʥʳʭ ʬʝʥʠʣʘʣʘʥʠʥʘ. 

ɼʣʷ ɺʅ4-ʜʝʬʠʮʠʪʥʳʭ ʬʦʨʤ ɻʌɸ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ 
ʣʝʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ɺʅ4 ï ʩʘʧʨʦʧʪʝʨʠʥʘ 
ʜʠʛʠʜʨʦʭʣʦʨʠʜ (ʂʫʚʘʥ). ɹʦʣʴʥʳʤ ʌʂʋ ʩ ʧʦʜʪʚʝʨʞʜʝʥʥʥʦʡ ʯʫʚ-
ʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʨʝʧʘʨʘʪʫ ʪʘʢʞʝ ʥʘʟʥʘʯʘʝʪʩʷ ʂʫʚʘʥ.

ɺʳʙʦʨ ʪʘʢʪʠʢʠ ʣʝʯʝʥʠʷ ʜʝʪʷʤ ʩ ɻʌɸ ʟʘʚʠʩʠʪ ʦʪ ʪʷʞʝʩʪʠ 
ʧʝʨʚʠʯʥʦʛʦ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʜʝʬʝʢʪʘ. ɼʣʷ ʢʘʞʜʦʡ ʬʦʨʤʳ ɻʌɸ, 
ʚʢʣʶʯʘʷ ʌʂʋ, ʩʫʱʝʩʪʚʫʶʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʝʪʦʪʝʨʘʧʠʠ ʠ 
ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ. ɺʘʞʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ 
ʟʘʚʠʩʠʪ ʦʪ ʚʨʝʤʝʥʠ ʝʛʦ ʥʘʯʘʣʘ.
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ɼʠʝʪʦʪʝʨʘʧʠʷ
ɼʠʝʪʦʪʝʨʘʧʠʷ ï ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʡ ʠ ʜʦ ʥʘʩʪʦʷ-

ʱʝʛʦ ʚʨʝʤʝʥʠ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʣʝʯʝʥʠʷ ʢʣʘʩʩʠʯʝ-
ʩʢʦʡ ʌʂʋ. ɼʠʝʪʦʪʝʨʘʧʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʥʘʯʘʪʘ ʥʝ ʧʦʟʜʥʝʝ ʧʝʨʚʳʭ 
ʥʝʜʝʣʴ ʞʠʟʥʠ ʨʝʙʝʥʢʘ, ʩʨʘʟʫ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʘʧʨʦʧʪʝʨʠʥʘ ʜʠʛʠʜʨʦʭʣʦʨʠʜʫ (ʂʫʚʘʥ).

ʉʦʛʣʘʩʥʦ ʩʦʚʨʝʤʝʥʥʳʤ ʜʘʥʥʳʤ, ʜʠʝʪʠʯʝʩʢʦʝ ʣʝʯʝʥʠʝ ʥʘʟʥʘ-
ʯʘʶʪ ʧʨʠ ʫʨʦʚʥʝ ʌɸ ʥʘ ʩʢʨʠʥʠʥʛʝ Ó360 ʤʢʤʦʣʴ/ʣ (Ó6 ʤʛ/ʜʣ). 
ʇʨʦʚʝʜʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʤʦʛʘʝʪ 
ʫʪʦʯʥʠʪʴ ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʪʴ ʩʭʝʤʫ ʪʝ-
ʨʘʧʠʠ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʢʨʠ-
ʥʠʥʛʘ, ʥʝ ʜʦʧʫʩʪʠʪʴ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʠʟʙʝʞʘʪʴ 
ʨʘʟʚʠʪʠʷ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʟʘʙʦʣʝʚʘʥʠʷ. ʇʨʠ ʧʦʜʪʚʝʨʞ-
ʜʝʥʠʠ ʜʠʘʛʥʦʟʘ ʣʝʛʢʦʡ ɻʌɸ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʂʫʚʘʥʫ ʜʠʝʪʘ 
ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥʘ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʚʨʘʯʘ ʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ 
ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ɻʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʠʘʛʥʦʩʪʠʢʠ 
ʠ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʚʦʜʠʤʦʛʦ ʣʝʯʝʥʠʷ ʩʣʫʞʠʪ ʫʨʦʚʝʥʴ 
ʌɸ ʚ ʢʨʦʚʠ ʠ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʧʠʱʝʚʦʤʫ ʌɸ.

ʈʘʮʠʦʥ ʙʦʣʴʥʦʛʦ ʌʂʋ ʩʪʨʦʷʪ ʧʦ ʧʨʠʥʮʠʧʫ ʨʝʟʢʦʛʦ ʦʛʨʘʥʠʯʝ-
ʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʩ ʧʠʱʝʡ. ʀʟ ʧʠʪʘʥʠʷ ʠʩʢʣʶ-
ʯʘʶʪ ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ 
ʬʝʥʠʣʘʣʘʥʠʥʘ): ʤʷʩʦ, ʤʷʩʦʧʨʦʜʫʢʪʳ, ʨʳʙʫ, ʨʳʙʦʧʨʦʜʫʢʪʳ, ʪʚʦ-
ʨʦʛ, ʷʡʮʦ, ʙʦʙʦʚʳʝ, ʦʨʝʭʠ, ʰʦʢʦʣʘʜ ʠ ʜʨ. ɼʦʧʫʩʪʠʤʳʝ ʚ ʜʠʝʪʝ ʥʘ-
ʪʫʨʘʣʴʥʳʝ ʧʨʦʜʫʢʪʳ, ʪʘʢʠʝ ʢʘʢ ʞʝʥʩʢʦʝ ʤʦʣʦʢʦ, ʜʝʪʩʢʠʝ ʤʦʣʦʯ-
ʥʳʝ ʩʤʝʩʠ (ʜʣʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʜʦ 1 ʛʦʜʘ), ʦʚʦʱʠ, ʬʨʫʢʪʳ ʠ ʥʝ-
ʢʦʪʦʨʳʝ ʜʨʫʛʠʝ ʧʨʦʜʫʢʪʳ ʩ ʥʠʟʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ ʚʚʦʜʷʪ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʜʩʯʝʪʦʤ ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʠʭ ʬʝʥʠʣʘʣʘʥʠʥʘ. 

ʇʨʠ ʨʘʩʯʝʪʘʭ ʧʠʪʘʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 
ʥʦʨʤʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʩʥʦʚʥʳʭ ʥʫʪʨʠʝʥʪʘʭ 
ʜʣʷ ʙʦʣʴʥʳʭ ʜʝʪʝʡ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 
ʩ ʄʈ 2.3.1.2432-08 (ʪʘʙʣ. 5, 6), ʜʦʧʫʩʢʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝ-
ʩʪʚʘ ʩʫʪʦʯʥʦʛʦ ʙʝʣʢʘ (ʥʝ ʙʦʣʝʝ 10%) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʣʝʨʘʥʪ-
ʥʦʩʪʠ ʙʦʣʴʥʦʛʦ ʢ ʧʠʱʝ ʠ ʢ ʬʝʥʠʣʘʣʘʥʠʥʫ, ʘ ʪʘʢʞʝ ʦʪ ʩʦʩʪʦʷʥʠʷ 
ʥʫʪʨʠʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ. 
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ʊʘʙʣʠʮʘ 5. 
ʉʨʝʜʥʝʩʫʪʦʯʥʳʝ ʥʦʨʤʳ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ 

ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ ʜʣʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ  
(ʥʘ ʢʛ ʤʘʩʩʳ ʪʝʣʘ)

ɺʦʟʨʘʩʪ
(ʤʝʩ.)

ʕʥʝʨʛʠʷ,
ʢʢʘʣ/ ʢʛ

ɹʝʣʦʢ,
ʛ/ʢʛ

ɾʠʨʳ,
ʛ/ʢʛ

ʋʛʣʝʚʦʜʳ, 
ʛ/ʢʛ

0-3 115 2,2 6,5 13
4-6 115 2,6 6,0 13
7-12 110 2,9 5,5 13

ʊʘʙʣʠʮʘ 6. 
ʅʦʨʤʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʦʡ ʧʦʪʨʝʙʥʦʩʪʠ  

ʚ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʠ ʵʥʝʨʛʠʠ  
ʜʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝ ʛʦʜʘ*

ɺʦʟʨʘʩʪ ʕʥʝʨʛʠʷ, 
ʢʢʘʣ

ɹʝʣʦʢ,  
ʛ/ʜʝʥʴ**

ɾʠʨʳ, 
ʛ/ʜʝʥʴ

ʋʛʣʝʚʦʜʳ, 
ʛ/ʜʝʥʴ

ʦʪ 1 ʛʦʜʘ ʜʦ 2 ʣʝʪ 1200 36 (28) 40 174
ʦʪ 2 ʣʝʪ ʜʦ 3  ʣʝʪ 1400 42 (33) 47 203
ʦʪ 3 ʣʝʪ ʜʦ 7 ʣʝʪ 1800 54 (46) 60 261
ʦʪ 7 ʣʝʪ ʜʦ 11 ʣʝʪ 2100 63 (54) 70 305
ʦʪ 11 ʣʝʪ ʜʦ 14 ʣʝʪ 
ʤʘʣ ʯɹʠʢʠ

2500 75 (64) 83 363

ʦʪ 11 ʣʝʪ ʜʦ 14 ʣʝʪ 
ʜʝʚʦʯʢʠ

2300 69 (59) 77 334

ʦʪ 14 ʣʝʪ ʜʦ 18 ʣʝʪ 
ʶʥʦʰʠ

2900 87 (74) 97 421

ʦʪ 14 ʣʝʪ ʜʦ 18 ʣʝʪ 
ʜʝʚʫʰʢʠ

2500 76 (64) 83 363

* ʄʈ 2.3.1.2432-08 çʅʦʨʤʳ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ɻ ʥʝʨ-
ʛʠʠ ʠ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠè ʧ.5, ʪʘʙʣ.5.4.

** ɺ ʩʢʦʙʢʘʭ ʫʢʘʟʘʥʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʙʝʣʢʘ ʟʘ ʩʯʸʪ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʤʝʩʠ ʙʝʟ ʬʝʥʠʣʘʣʘʥʠʥʘ.
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ɹʝʣʦʢ ʟʘ ʩʯʝʪ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʜʠʝʪʝ ʨʘʩʩʯʠʪʳʚʘʝʪ-
ʩʷ, ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʩʫʪʦʯʥʳʭ ʢʦʣʠʯʝʩʪʚ ʌɸ ʩ ʫʯʝʪʦʤ, ʯʪʦ 
1 ʛ ʙʝʣʢʘ ʩʦʜʝʨʞʠʪ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 50 ʤʛ ʌɸ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʧʠʱʝʚʦʛʦ ʬʝʥʠʣʘʣʘʥʠʥʘ ʜʦʧʫʩʪʠʤʦʝ ʠ ʙʝʟʦʧʘʩ-
ʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʌɸ ʚ ʩʫʪʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 90 ʜʦ 35 ʤʛ/ʢʛ ʤʘʩʩʳ 
ʪʝʣʘ ʜʣʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɺ ʧʠʪʘʥʠʠ ʜʝʪʝʡ ʩʪʘʨʰʝ ʛʦʜʘ 
ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʌɸ ʧʦʩʪʝʧʝʥʥʦ ʩʥʠʞʘʝʪʩʷ ʦʪ 35 ʜʦ 10 
ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʨʝʙʝʥʢʘ (ʪʘʙʣ. 7).

ʊʘʙʣʠʮʘ 7. 
ɼʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʧʠʪʘʥʠʠ ʜʝʪʝʡ ʩ 

ʌʂʋ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ
ɺʦʟʨʘʩʪ ʜʝʪʝʡ ʂʦʣʠʯʝʩʪʚʦ ʬʝʥʠʣʘʣʘʥʠʥʘ 

(ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʚ ʩʫʪʢʠ)
ʦʪ 0 ʜʦ 2 ʤʝʩʷʮʝʚ 90-60
2-6 ʤʝʩʷʮʝʚ 55-45
6-12 ʤʝʩʷʮʝʚ 40-35
1-3 35-25
3-7 25-20
7 ʠ ʩʪʘʨʰʝ 20-10

ʅʝʜʦʩʪʘʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚʦʩʧʦʣʥʷʝʪʩʷ ʟʘ ʩʯʝʪ ʩʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʝʯʝʙʥʳʭ ʧʨʦʜʫʢʪʦʚ - ʩʤʝʩʠ ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʟ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʠ ʥʠʟʢʦʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ. ɸʤʠʥʦʢʠʩ-
ʣʦʪʥʳʝ ʩʤʝʩʠ ʨʘʟʣʠʯʘʶʪʩʷ ʧʦ ʙʝʣʢʦʚʦʤʫ ʵʢʚʠʚʘʣʝʥʪʫ (ɹʕ) (ʦʪ 
13 ʛ ʜʦ 77,5 ʛ ʥʘ 100 ʛ ʩʫʭʦʛʦ ʧʨʦʜʫʢʪʘ) ʠ ʜʨʫʛʠʭ ʧʠʪʘʪʝʣʴʥʳʭ 
ʚʝʱʝʩʪʚ (ʫʛʣʝʚʦʜʳ, ʞʠʨʳ, ʚʠʪʘʤʠʥʳ, ʤʠʢʨʦ- ʠ ʤʘʢʨʦʵʣʝʤʝʥʪʳ). 
ɺʩʝ ʩʤʝʩʠ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ ʥʝ ʩʦʜʝʨʞʘʪ ʬʝʥʠʣʘʣʘʥʠʥ. ɸʤʠʥʦ-
ʢʠʩʣʦʪʥʳʝ ʩʤʝʩʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 13-15 ʛ ɹʕ ʚ 100 ʛ ʩʫʭʦʡ ʩʤʝ-
ʩʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ. ɼʝʪʷʤ ʙʦʣʝʝ 
ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʥʘʟʥʘʯʘʶʪʩʷ ʩʤʝʩʠ ʩ ʙʦʣʝʝ ʚʳʩʦʢʠʤ ɹʕ (ʩʤ. 
ʧʨʠʣʦʞʝʥʠʝ 2).

ʅʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ ʥʝʦʙʭʦʜʠʤ ʝʞʝʜʥʝʚʥʳʡ ʧʦʜʩʯʝʪ ʢʦʣʠ-
ʯʝʩʪʚʘ   ʬʝʥʠʣʘʣʘʥʠʥʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʩ ʧʠʱʝʡ, ʫʯʝʪ ʙʝʣʢʦʚ, ʞʠ-
ʨʦʚ, ʫʛʣʝʚʦʜʦʚ, ʵʥʝʨʛʠʠ, ʫʧʦʪʨʝʙʣʷʝʤʦʡ ʧʘʮʠʝʥʪʦʤ. 
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ʈʘʩʯʝʪ ʩʫʪʦʯʥʦʡ ʜʦʟʳ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʧʨʦʠʟ-
ʚʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:

(Ps-Pn) ʭ 100 ,P
ʛʜʝ Ps - ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ,
Pn - ʙʝʣʦʢ  ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ,
P - ɹʕ ʚ 100 ʛ ʩʫʭʦʛʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ

ʇʨʠʤʝʨ ʨʘʩʯʝʪʘ ʧʠʪʘʥʠʷ ʨʝʙʝʥʢʫ ʩ ʌʂʋ

ʈʝʙʝʥʦʢ 3 ʣʝʪ, ʤʘʩʩʘ ʪʝʣʘ 14,5 ʢʛ
1. ʆʙʱʝʝ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ ʙʦʣʴʥʦʛʦ  

(ʩʤ. ʪʘʙʣ.5): 
 54,0ʛ
2. ɼʦʧʫʩʪʠʤʦʝ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʠʣʘʣʘʥʠʥʘ  

(ʩʤ. ʪʘʙʣ.6):
 25 ʭ 14,5 = 363 ʤʛ
3. ɼʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ  

(1ʛ ʙʝʣʢʘ ʩʦʜʝʨʞʠʪ 50 ʤʛ ʬʝʥʠʣʘʣʘʥʠʥʘ):
 ɿ6ɿ:50 = 7,3 ʛ
4. ɹʕ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ  ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ 

L-ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʟ ʬʝʥʠʣʘʣʘʥʠʥʘ:
 54,0 - 7,3 = 46,7 ʛ
5. ʉʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʩʤʝʩʠ  

(100 ʛ  ʩʦʜʝʨʞʠʪ 20 ʛ ʙʝʣʢʘ):
 46,7 x 100:20 = 233ʛ
6. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʞʠʨʘ ʚ ʨʘʮʠʦʥʝ  

(ʩʤ. ʪʘʙʣ.5): 
 60 ʛ.
7. ʈʝʢʦʤʝʥʜʫʝʤʦʝ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʚ  

(ʩʤ. ʪʘʙʣ.5): 
 261 ʛ.
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ɼʣʷ ʫʜʦʙʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʙʥʦʛʦ ʨʘʮʠʦʥʘ ʯʘʩʪʦ ʠʩʧʦʣʴ-
ʟʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʧʠʱʝʚʦʡ ʩʚʝʪʦʬʦʨè, ʚ ʢʦʪʦʨʦʤ ʥʘʪʫʨʘʣʴ-
ʥʳʝ ʧʨʦʜʫʢʪʳ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʨʠ ʛʨʫʧʧʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʙʝʣʢʘ (ʧʨʠʣʦʞʝʥʠʝ 3).

ɺ ʢʨʘʩʥʳʡ ʩʧʠʩʦʢ ʚʭʦʜʷʪ ʧʨʦʜʫʢʪʳ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠ-
ʝʤ ʌɸ, ʢʦʪʦʨʳʝ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʶʪʩʷ ʠʟ ʨʘʮʠʦʥʘ ʙʦʣʴʥʳʭ 
ʌʂʋ.

ɾʝʣʪʳʡ ʩʧʠʩʦʢ ï ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʫʤʝʨʝʥʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʙʝʣʢʘ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʬʝʥʠʣʘʣʘʥʠʥʘ, ʠ ʧʦʵʪʦʤʫ 
ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ, ʚ ʥʝʙʦʣʴʰʠʭ ʢʦʣʠʯʝ-
ʩʪʚʘʭ ʠ ʧʦʜ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤ ʢʦʥʪʨʦʣʝʤ ʌɸ ʢʨʦʚʠ. ʆʥʠ ʜʦʣʞʥʳ 
ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʜʥʷ.

ɿʝʣʝʥʳʡ ʩʧʠʩʦʢ ï ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ 
ʢʦʣʠʯʝʩʪʚʦ ʬʝʥʠʣʘʣʘʥʠʥʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʩʚʦʙʦʜ-
ʥʦ ʚ ʦʙʳʯʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʝʪʦʪʝʨʘʧʠʠ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ:
- ʢʣʠʥʠʯʝʩʢʫʶ ʬʦʨʤʫ ʟʘʙʦʣʝʚʘʥʠʷ;
- ʫʨʦʚʝʥʴ ʌɸ ʚ ʢʨʦʚʠ;
- ʚʦʟʨʘʩʪ ʨʝʙʝʥʢʘ; 
- ʥʫʪʨʠʪʠʚʥʳʡ ʩʪʘʪʫʩ (ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ);
- ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʨʝʙʝʥʢʘ ʢ ʧʠʱʝʚʦʤʫ ʌɸ;
- ʢʦʣʠʯʝʩʪʚʦ ʌɸ ʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʙʝʣʢʘ, ʧʦʣʫʯʘʝʤʦʛʦ ʩ ʧʠʱʝʡ;
- ʢʦʣʠʯʝʩʪʚʦ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚ ʠ ʵʥʝʨʛʠʠ ʚ ʣʝʯʝʙ-
ʥʦʤ ʨʘʮʠʦʥʝ.
ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʜʠʝʪʳ ʚʘʞʝʥ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʜʠʬʬʝʨʝʥ-

ʮʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʠ 
ʥʘʪʫʨʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʦʟʨʘʩʪʫ ʨʝʙʝʥʢʘ.

ʌɸ ʷʚʣʷʝʪʩʷ ʥʝʟʘʤʝʥʠʤʦʡ ʘʤʠʥʦʢʠʩʣʦʪʦʡ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ 
ʘʜʝʢʚʘʪʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʯʝʤ ʤʣʘʜʰʝ ʨʝʙʝʥʦʢ, 
ʪʝʤ ʚ ʙʦʣʴʰʝʤ ʢʦʣʠʯʝʩʪʚʝ ʌɸ ʦʥ ʥʫʞʜʘʝʪʩʷ, ʪʘʢ ʢʘʢ, ʚ ʦʪʣʠʯʠʝ 
ʦʪ ʚʟʨʦʩʣʳʭ, 40% ʧʠʱʝʚʦʛʦ ʌɸ ʫ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ ʨʘʩ-
ʭʦʜʫʝʪʩʷ ʥʘ ʩʠʥʪʝʟ ʩʦʙʩʪʚʝʥʥʳʭ ʙʝʣʢʦʚ. 
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ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʌɸ ʚ ʢʨʦʚʠ ʦʢʘʟʳʚʘʝʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷ-
ʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʤʦʟʛʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʧʦʩʪʫ-
ʧʣʝʥʠʝ ʵʪʦʡ ʥʝʟʘʤʝʥʠʤʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʦʨʛʘʥʠʟʤ ʤʦʞʝʪ 
ʷʚʠʪʴʩʷ ʧʨʠʯʠʥʦʡ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʘʟʦʪʠʩʪʦʛʦ ʙʘʣʘʥʩʘ. ʇʦʵʪʦ-
ʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʙʝʟʦʧʘʩʥʦʝ ʩʫʪʦʯʥʦʝ ʩʦʜʝʨʞʘʥʠʝ 
ʌɸ ʚ ʨʘʮʠʦʥʝ ʙʦʣʴʥʦʛʦ ʨʝʙʝʥʢʘ. ɻʝʥʝʪʠʯʝʩʢʘʷ ʛʝʪʝʨʦʛʝʥʥʦʩʪʴ 
ʟʘʙʦʣʝʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʩʪʝʧʝʥʴ ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʦʚ, ʫʯʘ-
ʩʪʚʫʶʱʠʭ ʚ ʦʙʤʝʥʝ ʘʤʠʥʦʢʠʩʣʦʪ ʠ ʚʣʠʷʝʪ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 
ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʌɸ, ʢʦʪʦʨʘʷ ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʝʨʚʳʝ ʜʥʠ ʜʠʝʪʦ-
ʪʝʨʘʧʠʠ.

ʋ ʙʦʣʴʥʳʭ ʌʂʋ ʩʪʘʨʰʝ 18 ʣʝʪ ʚʦʟʤʦʞʥʦ ʩʤʷʛʯʝʥʠʝ ʜʠʝʪʠ-
ʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʟʘ ʩʯʝʪ ʚʢʣʶʯʝʥʠʷ ʚ ʨʘʮʠʦʥ ʥʝʙʦʣʴʰʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʥʘʪʫʨʘʣʴʥʳʭ ʢʨʫʧ, ʢʠʩʣʦʤʦʣʦʯʥʳʭ ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢ-
ʪʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʘʥʠʝ ʌɸ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝ ʚʝʣʠʢʦ. ʊʘʢʠʝ 
ʜʠʝʪʠʯʝʩʢʠʝ çʧʦʩʣʘʙʣʝʥʠʷè ʜʦʣʞʥʳ ʧʨʦʭʦʜʠʪʴ ʥʘ ʬʦʥʝ ʨʝʛʫ-
ʣʷʨʥʦʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʠ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʩʧʦʣʴ-
ʟʦʚʘʥʠʷ ʚ ʜʠʝʪʝ ʧʨʦʜʫʢʪʘ ʩ ʚʳʩʦʢʠʤ ɹʕ ʙʝʟ ʌɸ ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ 
ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʤʝʥʝʝ 50% ʦʪ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦ-
ʩʪʠ ʚ ʙʝʣʢʝ. ʎʝʣʴ ʥʘʟʥʘʯʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ 
ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ, ʧʦʤʠʤʦ ʦʙʝʩʧʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʘʜʝʢ-
ʚʘʪʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʙʝʣʢʘ, ʩʦʩʪʦʠʪ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʦʪʨʝʙʣʝʥʠʷ 
ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʙʦʣʴʰʠʭ ʥʝʡʪʨʘʣʴʥʳʭ ʘʤʠʥʦʢʠʩʣʦʪè, ʪʦ ʝʩʪʴ 
ʪʠʨʦʟʠʥʘ, ʪʨʠʧʪʦʬʘʥʘ, ʣʝʡʮʠʥʘ, ʠʟʦʣʝʡʮʠʥʘ ʠ ʚʘʣʠʥʘ, ʦʙʣʘʜʘʶ-
ʱʠʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʤ ʵʬʬʝʢʪʦʤ ʪʦʨʤʦʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ ʬʝʥʠ-
ʣʘʣʘʥʠʥʘ ʠ ʘʥʦʤʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʝʛʦ ʦʙʤʝʥʘ ʯʝʨʝʟ ʛʝʤʘʪʦʵʥʮʝ-
ʬʘʣʠʯʝʩʢʠʡ ʙʘʨʴʝʨ ʚ ʤʦʟʛ.

ɼʣʷ ʙʦʣʴʥʳʭ ʌʂʋ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ, ʩʦʭʨʘʥʷʝʪʩʷ ʟʘ-
ʧʨʝʪ ʥʘ ʧʨʦʜʫʢʪʳ, ʥʘʠʙʦʣʝʝ ʙʦʛʘʪʳʝ ʌɸ, ʪʘʢʠʝ ʢʘʢ ʤʷʩʦ, ʨʳʙʘ ʠ 
ʠʟʜʝʣʠʷ ʠʟ ʥʠʭ. ʊʚʦʨʦʛ, ʪʚʸʨʜʳʝ ʩʳʨʳ, ʙʦʙʦʚʳʝ, ʢʫʨʠʥʳʝ ʷʡʮʘ, 
ʦʨʝʭʠ ʤʦʛʫʪ ʚ ʦʛʨʘʥʠʯʝʥʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʚʭʦʜʠʪʴ ʚ ʨʘʮʠʦʥ ʧʘʮʠ-
ʝʥʪʦʚ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ ʩ ʫʯʝʪʦʤ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʌɸ. ʅʝ ʨʝ-
ʢʦʤʝʥʜʫʝʪʩʷ ʫʧʦʪʨʝʙʣʝʥʠʝ ʧʘʮʠʝʥʪʘʤʠ ʩ ʌʂʋ ʧʨʦʜʫʢʪʦʚ çfast 
foodè, ʛʘʟʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʦʚ ʩ ʧʦʜʩʣʘʩʪʠʪʝʣʷʤʠ (ʘʩʧʘʨʪʘʤ ʠʣʠ 
ʧʠʱʝʚʘʷ ʜʦʙʘʚʢʘ ɽ951), ʩʦʜʝʨʞʘʱʠʤʠ ʌɸ.
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ɼʣʷ ʞʝʥʱʠʥ, ʙʦʣʴʥʳʭ ʌʂʋ, ʚ ʧʨʝʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʝʨʠʦʜ 
ʠ ʚ ʪʝʯʝʥʠʝ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤ ʚʦʟʚʨʘʪ ʢ ʥʘʠʙʦʣʝʝ 
ʩʪʨʦʛʠʤ ʜʠʝʪʠʯʝʩʢʠʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʩ ʧʦʣʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ 
ʧʨʦʜʫʢʪʦʚ ʠʟ çʢʨʘʩʥʦʛʦè ʠ çʞʝʣʪʦʛʦè ʩʧʠʩʢʘ ʠ ʨʘʚʥʦʮʝʥʥʳʤ ʟʘ-
ʤʝʱʝʥʠʝʤ ʠʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʦʤ ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ 
ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʟ ʌɸ.

ʊʘʢʪʠʢʘ ʜʠʝʪʦʪʝʨʘʧʠʠ  
ʧʨʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʟʘʙʦʣʝʚʘʥʠʷʭ

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʩʪʨʳʭ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 
ʚʳʨʘʞʝʥʥʦʡ ʛʠʧʝʨʪʝʨʤʠʠ, ʠʥʪʦʢʩʠʢʘʮʠʠ, ʨʘʟʣʠʯʥʳʭ ʜʠʩʧʝʧ-
ʩʠʯʝʩʢʠʭ ʷʚʣʝʥʠʷʭ ʠ ʦʪʢʘʟʝ ʦʪ ʧʨʠʝʤʘ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ ʩʤʝʩʠ 
ʚʦʟʤʦʞʥʦ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʝ (ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ) ʧʨʝʢʨʘʱʝʥʠʝ 
ʜʠʝʪʦʪʝʨʘʧʠʠ ʩ ʟʘʤʝʥʦʡ ʣʝʯʝʙʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʘ ʥʘʪʫʨʘʣʴʥʳʝ ʩ 
ʥʝʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ. ʇʦʩʣʝ ʩʪʠʭʘʥʠʷ ʦʩʪʨʦʛʦ ʧʝʨʠʦ-
ʜʘ ʙʦʣʝʟʥʠ ʚ ʨʘʮʠʦʥ ʨʝʙʝʥʢʘ ʚʥʦʚʴ ʚʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʳʡ ʧʨʦʜʫʢʪ, ʥʦ ʟʘ ʙʦʣʝʝ ʢʦʨʦʪʢʠʡ ʧʝʨʠʦʜ, ʯʝʤ ʚ ʥʘʯʘʣʝ ʣʝʯʝ-
ʥʠʷ. ɽʩʣʠ ʨʝʙʝʥʦʢ ʥʝ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʧʠʱʠ ʚʦ ʚʨʝʤʷ ʙʦʣʝʟʥʠ, 
ʧʨʠʦʩʪʘʥʘʚʣʠʚʘʪʴ ʜʠʝʪʦʪʝʨʘʧʠʶ ʥʝ ʩʣʝʜʫʝʪ.

ʃʝʯʝʥʠʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʜʝʪʝʡ 
ʩ ʌʂʋ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʩʭʝʤʝ ʠ ʥʝ ʪʨʝʙʫʝʪ ʧʨʝʢʨʘ-
ʱʝʥʠʷ ʜʠʝʪʦʪʝʨʘʧʠʠ. 

ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ɻʌɸ ʠ ʌʂʋ

ʉʠʥʪʝʪʠʯʝʩʢʠʡ ʘʥʘʣʦʛ ɺʅ4 ï ʩʘʧʨʦʧʪʝʨʠʥʘ ʜʠʛʠʜʨʦʭʣʦ-
ʨʠʜ ʷʚʣʷʝʪʩʷ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʣʝʯʝʥʠʷ ʜʣʷ ɺʅ4-
ʜʝʬʠʮʠʪʥʳʭ ʬʦʨʤ ɻʌɸ ʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʳʭ ʢ ɺʅ4 ʪʝʨʘʧʠʠ ʙʦʣʴʥʳʭ ʩ ʌɸɻ ʟʘʚʠʩʠʤʳʤʠ ɻʌɸ, ʚʢʣʶ-
ʯʘʷ ʌʂʋ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʳʡ ʣʝʢʘʨʩʪʚʝʥʥʳʡ ʧʨʝʧʘʨʘʪ ʟʘʨʝʛʠ-
ʩʪʨʠʨʦʚʘʥ ʚ ʈʦʩʩʠʠ ʧʦʜ ʪʦʨʛʦʚʳʤ ʥʘʠʤʝʥʦʚʘʥʠʝʤ ʂʫʚʘʥ, ʨʝʛʠ-
ʩʪʨʘʮʠʦʥʥʦʝ ʫʜʦʩʪʦʚʝʨʝʥʠʝ ʦʪ 15.07.2014 ˉʃʇ-002533.
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ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʥʝʧʘʪʝʥʪʦʚʘʥʥʦʝ ʥʘʟʚʘʥʠʝ (ʄʅʅ): ʩʘʧʨʦʧ-
ʪʝʨʠʥ. ʂʦʜ ɸʊʍ: ɸ16ɸʍ07

ʃʝʢʘʨʩʪʚʝʥʥʘʷ ʬʦʨʤʘ: ʜʠʩʧʝʨʛʠʨʫʝʤʳʝ ʪʘʙʣʝʪʢʠ 100 ʤʛ (ʵʢ-
ʚʠʚʘʣʝʥʪʥʦ 76,8 ʤʛ ʩʘʧʨʦʧʪʝʨʠʥʘ).

1 ʪʘʙʣʝʪʢʘ ʩʦʜʝʨʞʠʪ: ʜʝʡʩʪʚʫʶʱʝʝ ʚʝʱʝʩʪʚʦ - ʩʘʧʨʦʧʪʝʨʠ-
ʥʘ ʜʠʛʠʣʨʦʭʣʦʨʠʜ -100 ʤʛ (ʵʢʚʠʚʘʣʝʥʪʥʦ 76,8 ʤʛ ʩʘʧʨʦʧʪʝʨʠʥʘ); 
ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʚʝʱʝʩʪʚʘ: ʘʩʢʦʨʙʠʥʦʚʘʷ ʢʠʩʣʦʪʘ ï 5,00ʤʛ, 
ʢʨʦʩʧʦʚʠʜʦʥ -13,5ʤʛ, ʢʘʣʴʮʠʷ ʛʠʜʨʦʬʦʩʬʘʪ -6,54 ʤʛ, ʤʘʥʥʠ-
ʪʦʣ -171,18 ʤʛ, ʨʠʙʦʬʣʘʚʠʥ -0,03 ʤʛ, ʥʘʪʨʠʷ ʩʪʝʘʨʠʣʬʫʤʘʨʘʪ ï 
3,75ʤʛ.

ʇʦʢʘʟʘʥʠʷ ʢ ʧʨʠʤʝʥʝʥʠʶ:

- ɻʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʷ ʫ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ ʩ ʬʝʥʠʣʢʝʪʦʥʫʨʠ-
ʝʡ ʠʣʠ ʥʘʨʫʰʝʥʠʝʤ ʦʙʤʝʥʘ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ (ʚ ʢʦʤʙʠʥʘ-
ʮʠʠ ʩ ʜʠʝʪʦʡ).

ʇʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ:

- ʇʦʚʳʰʝʥʥʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʩʘʧʨʦʧʪʝʨʠʥʫ ʠʣʠ ʣʶʙʦʤʫ 
ʜʨʫʛʦʤʫ ʢʦʤʧʦʥʝʥʪʫ ʧʨʝʧʘʨʘʪʘ;

- ʇʝʨʠʦʜ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ.

ʉ ʦʩʪʦʨʦʞʥʦʩʪʴʶ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʩʣʝʜʫʶʱʠʭ 
ʩʦʩʪʦʷʥʠʷʭ:

- ʉʫʜʦʨʦʛʠ ʚ ʘʥʘʤʥʝʟʝ, ʧʨʠʟʥʘʢʠ ʵʧʠʣʝʧʪʠʬʦʨʤʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 
ʧʨʠ ʕʕɻ. 

- ʇʦʞʠʣʦʡ ʚʦʟʨʘʩʪ (ʩʪʘʨʰʝ 65 ʣʝʪ).
- ʇʦʯʝʯʥʘʷ ʠʣʠ ʧʝʯʝʥʦʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ.
- ɹʝʨʝʤʝʥʥʦʩʪʴ ʠ ʜʝʪʩʢʠʡ ʚʦʟʨʘʩʪ ʜʦ 4-ʭ ʣʝʪ.
- ʆʜʥʦʚʨʝʤʝʥʥʳʡ ʧʨʠʝʤ ʩ ʣʝʚʦʜʦʧʦʡ, ʠʥʛʠʙʠʪʦʨʘʤʠ ʜʠʛʠʜʨʦ-
ʬʦʣʘʪʨʝʜʫʢʪʘʟʳ (ʚ ʪ.ʯ.4-ʤʝʪʦʪʨʝʢʩʘʪ, ʪʨʠʤʝʪʦʧʨʠʤ), ʚʘʟʦʜʠ-
ʣʘʪʘʪʦʨʘʤʠ, (ʚ ʪ.ʯ. ʧʨʠ ʤʝʩʪʥʦʤ ʧʨʠʤʝʥʝʥʠʠ ʥʠʪʨʦʛʣʠʮʝʨʠʥ, 
ʠʟʦʩʦʨʙʠʜʘ ʜʠʥʠʪʨʘʪ, ʥʘʪʨʠʷ ʥʠʪʨʦʧʨʫʩʩʠʜ, ʤʦʣʩʠʜʦʤʠʥ, ʠʥ-
ʛʠʙʠʪʦʨʳ ʬʦʩʬʦʜʠʵʩʪʝʨʘʟʳ 5 ʪʠʧʘ, ʤʠʥʦʢʩʠʜʠʣ).
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ʌʘʨʤʘʢʦʢʠʥʝʪʠʢʘ ʠ ʤʝʪʘʙʦʣʠʟʤ
ʉʘʧʨʦʧʪʝʨʠʥʘ ʜʠʛʠʜʨʦʭʣʦʨʠʜ ʤʝʪʘʙʦʣʠʟʠʨʫʝʪʩʷ, ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʚ ʧʝʯʝʥʠ ʜʦ ʜʠʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ ʠ ʙʠʦʧʪʝʨʠʥʘ. ʇʦʩʣʝ 
ʧʨʠʝʤʘ ʚʥʫʪʨʴ ʨʘʩʪʚʦʨʝʥʥʦʡ ʚ ʚʦʜʝ ʪʘʙʣʝʪʢʠ ʂʫʚʘʥ, ʘʢʪʠʚʥʳʡ 
ʢʦʤʧʦʥʝʥʪ ʧʨʝʧʘʨʘʪʘ ï ʩʘʧʨʦʧʪʝʨʠʥ ʘʙʩʦʨʙʠʨʫʝʪʩʷ ʚ ʞʝʣʫʜʦʯʥʦ-
ʢʠʰʝʯʥʦʤ ʪʨʘʢʪʝ, ʧʨʠ ʵʪʦʤ ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚ ʧʣʘʟ-
ʤʝ ʢʨʦʚʠ (Cmax) ʥʘʪʦʱʘʢ ʜʦʩʪʠʛʘʝʪʩʷ ʯʝʨʝʟ 3-4 ʯ ʧʦʩʣʝ ʧʨʠʝʤʘ 
ʧʨʝʧʘʨʘʪʘ. ʉʢʦʨʦʩʪʴ ʠ ʩʪʝʧʝʥʴ ʘʙʩʦʨʙʮʠʠ ʩʘʧʨʦʧʪʝʨʠʥʘ ʟʘʚʠ-
ʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʧʨʠʥʠʤʘʝʤʦʡ ʩ ʥʠʤ ʧʠʱʠ. ɺʳʩʦʢʦʢʘʣʦʨʠʡʥʘʷ 
ʧʠʱʘ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʞʠʨʦʚ ʫʩʠʣʠʚʘʝʪ ʘʙʩʦʨʙʮʠʶ ʩʘ-
ʧʨʦʧʪʝʨʠʥʘ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʝʤʦʤ ʧʨʝʧʘʨʘʪʘ ʥʘʪʦʱʘʢ, ʯʪʦ 
ʯʝʨʝʟ 4-5 ʯ ʧʦʩʣʝ ʧʨʠʝʤʘ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʝʛʦ Cmax, ʚ 
ʩʨʝʜʥʝʤ, ʥʘ 40-85%.

ɼʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ
ʇʨʦʛʨʘʤʤʘ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ III-ʝʡ ʬʘʟʳ ʧʨʝ-

ʧʘʨʘʪʘ ʂʫʚʘʥ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ 2 ʨʘʥʜʦʤʠʟʠʨʦʚʘʥʥʳʭ ʧʣʘʮʝʙʦ-
ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʌʂʋ. ɺ ʜʘʥʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ ʂʫʚʘʥ 
ʚ ʦʪʥʦʰʝʥʠʠ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʠ 
ʫʚʝʣʠʯʝʥʠʷ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʢ ʬʝʥʠʣʘʣʘʥʠʥʫ, ʧʦʩʪʫʧʘʶʱʝʤʫ ʩ 
ʧʠʱʝʡ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ BH4 ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʬʘʨʤʘʮʝʚʪʠ-
ʯʝʩʢʦʛʦ h ʘʧʝʨʦʥʘ, ʧʨʠʚʦʜʷ ʢ ʫʣʫʯʰʝʥʠʶ ʩʢʣʘʜʳʚʘʥʠʷ (ʪʝʪʨʘʤʝ-
ʨʠʟʘʮʠʠ) ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʪʘʙʠʣʴʥʦʩʪʠ ʤʫʪʘʥʪʥʦʛʦ ʙʝʣʢʘ-ʵʥʟʠʤʘ. 
ɻʝʥʦʪʠʧ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʝʜʠʢʪʦʨʦʤ ʦʪʚʝʪʘ ʥʘ ʩʘʧʨʦʧʪʝʨʠʥ. 
ʆʜʥʘʢʦ, ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʘʥʥʳʭ ʜʣʷ ʦʢʦʥʯʘ-
ʪʝʣʴʥʦʛʦ ʟʘʢʣʶʯʝʥʠʷ ʦ ʩʚʷʟʠ ʚʳʷʚʣʝʥʥʦʡ ʤʫʪʘʮʠʠ ʠ ʭʘʨʘʢʪʝʨʦʤ 
ʦʪʚʝʪʘ ʥʘ ʩʘʧʨʦʧʪʝʨʠʥ.  ʋ ʧʘʮʠʝʥʪʦʚ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʤʫʪʘʮʠʷʤʠ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʪʝʨʘʧʠʠ ʩʘʧʨʦʧʪʝʨʠʥʦʤ ʤʦʞʝʪ ʨʘʟʣʠʯʘʪʴʩʷ.

ʂʘʞʜʦʤʫ ʧʘʮʠʝʥʪʫ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʌɸɻ ʜʦʣʞʥʦ ʙʳʪʴ 
ʧʨʝʜʣʦʞʝʥʦ ʪʝʩʪʠʨʦʚʘʥʠʝ ʩʘʧʨʦʧʪʝʨʠʥʦʤ ʜʣʷ ʦʮʝʥʢʠ ʯʫʚʩʪʚʠ-
ʪʝʣʴʥʦʩʪʠ ʢ ʜʘʥʥʦʤʫ ʧʨʝʧʘʨʘʪʫ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 
ʧʨʦʚʦʜʠʪʴ ʜʦ ʥʘʯʘʣʘ ʜʠʝʪʦʪʝʨʘʧʠʠ, ʩʨʘʟʫ ʧʦʩʣʝ ʚʳʷʚʣʝʥʠʷ ɻʌɸ 
ʠʣʠ ʌʂʋ.
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ʇʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ ʨʦʜʠʪʝʣʠ (ʠʣʠ ʟʘʢʦʥʥʳʝ ʧʨʝʜʩʪʘʚʠʪʝʣʠ) 
ʧʘʮʠʝʥʪʘ ʜʦʣʞʥʳ ʧʦʜʧʠʩʘʪʴ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʧʨʦ-
ʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ. 
ʇʨʦʮʝʜʫʨʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʪʩʷ ʚ ʘʤʙʫʣʘʪʦʨʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʘ  ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʘʤʙʫʣʘʪʦʨʥʦʛʦ ʪʝʩʪʠʨʦʚʘ-
ʥʠʷ ï  ʚ ʫʩʣʦʚʠʷʭ ʩʪʘʮʠʦʥʘʨʘ.

ʊʝʩʪʠʨʦʚʘʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʣʝʯʝʥʠʶ ʠ 
ʣʝʯʝʥʠʝ ʩʘʧʨʦʧʪʝʨʠʥʦʤ ʧʨʦʚʦʜʠʪ ʠ ʢʦʥʪʨʦʣʠʨʫʝʪ ʚʨʘʯ-ʛʝʥʝʪʠʢ, 
ʢʦʪʦʨʳʡ ʦʩʫʱʝʩʪʚʣʷʝʪ ʣʝʯʝʥʠʝ ʠ ʥʘʙʣʶʜʝʥʠʝ  ʧʘʮʠʝʥʪʦʚ ʩ ʌʂʋ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʠ ʢ ʧʨʝʧʘʨʘʪʫ ʂʫʚʘʥ ʥʘʯʠʥʘʶʪ ʧʨʠ ʩʪʘʙʠʣʴʥʦʤ ʫʨʦʚʥʝ ʌɸ ʚ 
ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʥʝ ʥʠʞʝ 450 ʤʢʤʦʣʴ/ʣ (7,5ʤʛ/ʜʣ), ʠ ʧʨʠ ʦʪʩʫʪ-
ʩʪʚʠʠ ʫ ʧʘʮʠʝʥʪʘ ʦʩʪʨʳʭ ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʠ ʜʨʫʛʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 
(ʠʣʠ ʦʙʦʩʪʨʝʥʠʷ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ). ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ 
ʤʣʘʜʝʥʮʝʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦʙʳ ʫʨʦʚʝʥʴ ʌɸ ʢʨʦʚʠ ʫʩʪʘʥʦʚʠʣ-
ʩʷ ʥʘ ʟʥʘʯʝʥʠʷʭ 480-600 ʤʢʤʦʣʴ/ʣ (8-10ʤʛ/ʜʣ).

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʨʦʚʥʷ ʌɸ ʫ ʧʘʮʠʝʥʪʘ 
ʧʝʨʝʜ ʪʝʩʪʠʨʦʚʘʥʠʝʤ ʚ ʪʝʯʝʥʠʝ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʭ ʩʫʪʦʢ ʨʝʢʦ-
ʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʝʞʝ-
ʜʥʝʚʥʦ, ʘ ʜʣʷ ʫʯʝʪʘ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʫʪʦʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʌɸ 
- ʢʘʞʜʳʝ 8 ʯʘʩʦʚ (3 ʨʘʟʘ ʚ ʩʫʪʢʠ).

ɺ 1-ʝ ʩʫʪʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʣʝ ʟʘʙʦʨʘ 
ʘʥʘʣʠʟʘ ʢʨʦʚʠ ʥʘʪʦʱʘʢ ʠʣʠ ʯʝʨʝʟ ʜʚʘ ʠ ʙʦʣʝʝ ʯʘʩʦʚ ʧʦʩʣʝ ʢʦʨʤ-
ʣʝʥʠʷ (ʜʣʷ ʛʨʫʜʥʳʭ ʜʝʪʝʡ) (ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʚ 8-00 ʫʪʨʘ) ʜʣʷ 
ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʌɸ, ʧʘʮʠʝʥʪ ʧʨʠʥʠʤʘʝʪ ʨʘʩʩʯʠ-
ʪʘʥʥʫʶ ʜʦʟʫ ʂʫʚʘʥʘ ʚʦ ʚʨʝʤʷ ʟʘʚʪʨʘʢʘ ʚʤʝʩʪʝ ʩ ʝʜʦʡ (ʦʨʠʝʥʪʠ-
ʨʦʚʦʯʥʦ ʚ 8-30 ʫʪʨʘ). ɿʘʪʝʤ ʝʞʝʜʥʝʚʥʦ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʫʪʨʦʤ 
(ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤʷ) ʚʤʝʩʪʝ ʩ ʟʘʚʪʨʘʢʦʤ ʧʘʮʠʝʥʪ ʧʦʣʫʯʘʝʪ ʨʘʩ-
ʩʯʠʪʘʥʥʫʶ ʜʦʟʫ ʂʫʚʘʥʘ ʠ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʨʘʩʩʯʠʪʘʥʥʦʡ ʜʠʝʪʳ 
ʙʝʟ ʠʟʤʝʥʝʥʠʡ. ʅʘ 8-ʝ ʩʫʪʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʪʨʦʤ ʥʘʪʦʱʘʢ ʙʝʨʫʪ 
ʢʨʦʚʴ ʥʘ ʌɸ ʠ ʘʥʘʣʠʟʠʨʫʶʪ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʩʣʫʯʘʝ 
ʦʪʩʫʪʩʪʚʠʷ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ ʥʘ 8 ʩʫʪʢʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʤʦʞʝʪ 
ʙʳʪʴ ʧʨʦʣʦʥʛʠʨʦʚʘʥʦ ʜʦ 28 ʜʥʝʡ ʧʨʠ ʝʞʝʥʝʜʝʣʴʥʦʤ ʢʦʥʪʨʦʣʝ 
ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ. 
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ʉʧʦʩʦʙ ʧʨʠʤʝʥʝʥʠʷ ʠ ʜʦʟʳ

ʊʘʙʣʝʪʢʠ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ 
ʚʨʝʤʷ, ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʩ ʫʪʨʘ, ʚʦ ʚʨʝʤʷ ʝʜʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ 
ʘʙʩʦʨʙʮʠʠ. ʈʝʢʦʤʝʥʜʦʚʘʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʝʪʦʢ ʨʘʩʪʚʦʨʷʶʪ ʚ 
ʚʦʜʝ, ʧʦʤʝʰʠʚʘʷ ʨʘʩʪʚʦʨ. ɺʨʝʤʷ ʨʘʩʪʚʦʨʝʥʠʷ ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ 
ʥʝʩʢʦʣʴʢʦ ʤʠʥʫʪ. ɼʣʷ ʫʩʢʦʨʝʥʠʷ ʨʘʩʪʚʦʨʝʥʠʷ ʪʘʙʣʝʪʢʠ ʤʦʞʥʦ 
ʠʟʤʝʣ ʯɹʠʪʴ. ɺ ʧʦʣʫʯʝʥʥʦʤ ʨʘʩʪʚʦʨʝ ʤʦʛʫʪ ʙʳʪʴ ʚʠʜʥʳ ʥʝʙʦʣʴ-
ʰʠʝ ʯʘʩʪʠʮʳ, ʠʭ ʧʨʠʩʫʪʩʪʚʠʝ ʥʝ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʷ ʥʘ ʵʬʬʝʢ-
ʪʠʚʥʦʩʪʴ ʧʨʝʧʘʨʘʪʘ. ʇʦʩʣʝ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨ ʩʣʝʜʫʝʪ ʚʳ-
ʧʠʪʴ ʚ ʪʝʯʝʥʠʝ 15-20 ʤʠʥʫʪ.

ʇʨʠʛʦʪʦʚʣʝʥʠʝ ʨʘʩʪʚʦʨʘ ʧʨʝʧʘʨʘʪʘ ʜʣʷ ʜʝʪʝʡ ʛʨʫʜʥʦʛʦ ʠ 
ʨʘʥʥʝʛʦ ʚʦʟʨʘʩʪʘ 

ɼʣʷ ʜʦʟ ʤʝʥʝʝ 100 ʤʛ ʦʜʥʫ ʪʘʙʣʝʪʢʫ ʨʘʩʪʚʦʨʷʶʪ ʚ 100 ʤʣ 
ʚʦʜʳ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ 1 ʤʣ ʨʘʩʪʚʦʨʘ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴʩʷ 1 ʤʛ 
ʩʘʧʨʦʧʪʝʨʠʥʘ. ɼʣʷ ʧʨʠʝʤʘ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʡ ʜʦʟʳ (ʚ ʤʛ) ʥʫʞʥʦ 
ʚʟʷʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʤʣ ʧʦʣʫʯʝʥʥʦʛʦ ʨʘʩʪʚʦʨʘ. 
ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʘ ʪʦʯʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʥʝʦʙʭʦʜʠ-
ʤʳʤ ʦʙʲʝʤʦʤ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʜʭʦʜʷʱʫʶ ʝʤʢʦʩʪʴ ʩ ʛʨʘ-
ʜʫʠʨʦʚʢʦʡ ʚ ʤʣ.

ʇʨʠʤʝʥʝʥʠʝ ʫ ʜʝʪʝʡ

ʅʘʟʥʘʯʝʥʥʦʝ ʚʨʘʯʦʤ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʝʪʦʢ ʨʘʩʪʚʦʨʷʶʪ ʥʝ ʙʦ-
ʣʝʝ ʯʝʤ ʚ 120 ʤʣ ʚʦʜʳ ʠ ʨʘʟʤʝʰʠʚʘʶʪ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ.

ʇʨʠʤʝʥʝʥʠʝ ʫ ʧʦʜʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ 

ʅʘʟʥʘʯʝʥʥʦʝ ʚʨʘʯʦʤ ʢʦʣʠʯʝʩʪʚʦ ʪʘʙʣʝʪʦʢ ʨʘʩʪʚʦʨʷʶʪ ʚ 120-
240 ʤʣ ʚʦʜʳ ʠ ʨʘʟʤʝʰʠʚʘʶʪ ʜʦ ʧʦʣʥʦʛʦ ʨʘʩʪʚʦʨʝʥʠʷ.
ʈʘʩʯʝʪ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʩʩʳ ʪʝʣʘ 

ʧʘʮʠʝʥʪʘ ʠʩʭʦʜʷ ʠʟ 10-20ʤʛ/ʢʛ. ʊʝʩʪʠʨʦʚʘʥʠʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʢ ʂʫʚʘʥʫ ʮʝʣʝʩʦʦʙʨʘʟʥʝʝ ʩʨʘʟʫ ʥʘʯʠʥʘʪʴ ʩ ʜʦʟʳ 20ʤʛ/ʢʛ, 
ʪʘʢ ʢʘʢ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʚ ʜʦʟʘʭ <20 ʤʛ / ʢʛ ʤʦʞʝʪ ʧʨʠ-
ʚʝʩʪʠ ʢ ʥʝʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʝ  ʦʪʚʝʪʘ ʧʘʮʠʝʥʪʘ. ʉʫʪʦʯʥʘʷ ʜʦʟʘ 
ʜʦʣʞʥʘ ʦʢʨʫʛʣʷʪʴʩʷ ʢ ʙʣʠʞʘʡʰʝʤʫ ʯʠʩʣʫ, ʢʨʘʪʥʦʤʫ 100, ʩʦʛʣʘʩ-
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ʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʟʘʢʦʥʘʤ. ʅʘʧʨʠʤʝʨ, ʜʦʟʳ ʦʪ 401 ʜʦ 450 ʤʛ 
ʩʣʝʜʫʝʪ ʦʢʨʫʛʣʷʪʴ ʜʦ 400 ʤʛ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 4 ʪʘʙʣʝʪʢʘʤ, ʘ 
ʜʦʟʳ ʦʪ 451 ʜʦ 499 ʤʛ ʩʣʝʜʫʝʪ ʦʢʨʫʛʣʷʪʴ ʜʦ 500 ʤʛ, ʪ.ʝ. ʜʦ 5 ʪʘ-
ʙʣʝʪʦʢ.

ɺʘʞʥʳʤ ʫʩʣʦʚʠʝʤ ʚ ʧʝʨʠʦʜ ʪʝʩʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝ-
ʥʠʝ ʩʪʘʙʠʣʴʥʦʛʦ ʨʘʮʠʦʥʘ ʧʠʪʘʥʠʷ.
ʆʪʚʝʪ ʥʘ ʣʝʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʤ ʂʫʚʘʥ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʩʪʝ-

ʧʝʥʠ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʙʦʣʴʥʦʛʦ. 
ʇʘʮʠʝʥʪ ʩʯʠʪʘʝʪʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ, ʝʩʣʠ ʨʘʟʥʠʮʘ ʫʨʦʚʥʷ ʌɸ, 
ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʠʦʜʘ ʦʮʝʥʢʠ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ, ʠ 
ʠʩʭʦʜʥʦʛʦ ʫʨʦʚʥʷ ʌɸ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ ʩʦʩʪʘʚ-
ʣʷʝʪ 30% ʠ ʙʦʣʝʝ. 

ɽʩʣʠ ʚ ʭʦʜʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʫʨʦʚʝʥʴ ʌɸ ʩʥʠʞʘʝʪʩʷ ʥʘ 85% ʠ 
ʙʦʣʝʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʫʶ ʜʠʘʛʥʦʩʪʠʢʫ 
ʩ ɺʅ4-ʜʝʬʠʮʠʪʥʳʤʠ ʬʦʨʤʘʤʠ ɻʌɸ. 

ʆʪʚʝʪ ʥʘ ʣʝʯʝʥʠʝ ʩʘʧʨʦʧʪʝʨʠʥʦʤ ʤʦʞʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʦ ʬʦʨ-
ʤʫʣʝ:

(ʌɸ1- ʌɸ2) ʭ 100
ʌɸ1

ʛʜʝ ʌɸ1 ï ʠʩʭʦʜʥʳʡ ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ (ʜʦ ʥʘʯʘʣʘ ʧʨʠʝʤʘ 
ʧʨʝʧʘʨʘʪʘ),
ʌɸ2 - ʫʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʧʦ ʦʢʦʥʯʘʥʠʠ ʧʝʨʠʦʜʘ ʦʮʝʥʢʠ ʦʪ-
ʚʝʪʘ ʥʘ ʣʝʯʝʥʠʝ.

ʇʨʠʤʝʨ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 
ʂʫʚʘʥʫ

ʈʝʙʝʥʢʫ 5 ʣʝʪ ʩ ʌɸɻ-ʟʘʚʠʩʠʤʦʡ ʌʂʋ, ʤʘʩʩʘ ʪʝʣʘ 18 ʢʛ.
1. ɼʥʠ 1-ʡ ʠ 2-ʡ: ʟʘʙʦʨ ʢʨʦʚʠ ʠʟ ʧʘʣʴʮʘ ʚ 8.00. ʉʨʝʜʥʠʡ ʨʝʟʫʣʴ-

ʪʘʪ ʌɸ ʩʪʘʙʠʣʴʥʳʡ ï 7,5-9ʤʛ/ʜʣ. ɺ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʫʶʱʠʭ 
ʜʥʝʡ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʠʝʪʘ ʨʝʙʝʥʢʘ ʩʦʭʨʘʥʷʝʪʩʷ ʙʝʟ ʠʟʤʝʥʝ-
ʥʠʡ.

2. ʈʘʩʯʝʪ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ: 18 ʢʛ ʭ 20 ʤʛ/ʢʛ =360 ʤʛ, ʦʢʨʫʛʣʷʝʪʩʷ 
ʜʦ 400 ʤʛ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ 4 ʪʘʙʣʝʪʢʘʤ ʩʘʧʨʦʧʪʝʨʠʥʘ.
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3. ɼʝʥʴ 3-ʡ: ʟʘʙʦʨ ʢʨʦʚʠ ʚ 8.00 (ʌɸ1), ʧʨʠʝʤ ʧʨʝʧʘʨʘʪʘ ʚʦ ʚʨʝ-
ʤʷ ʟʘʚʪʨʘʢʘ ʚ 8.30.

4. ɼʝʥʴ 10-ʡ: ʟʘʙʦʨ ʢʨʦʚʠ ʚ 8.00 (ʌɸ2), ʨʘʩʯʝʪ ʦʪʚʝʪʘ ʥʘ ʣʝʯʝ-
ʥʠʝ ʧʨʝʧʘʨʘʪʦʤ:
ʌɸ1 = 9ʤʛ/ʜʣ, ʌɸ2=6ʤʛ/ʜʣ
(9 - 6) ʭ 100 : 9= 33,3%

ɿʘʢʣʶʯʝʥʠʝ: ʩʥʠʞʝʥʠʝ ʫʨʦʚʥʷ ʌɸ ʚ ʪʝʯʝʥʠʝ 7 ʜʥʝʡ ʪʝ-
ʩʪʠʨʦʚʘʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʧʨʝʧʘʨʘʪʫ 
ʂʫʚʘʥ ʩʦʩʪʘʚʠʣʦ 33,3% - ʧʘʮʠʝʥʪʘ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʪʝʥʮʠ-
ʘʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʣʝʯʝʥʠʶ ʩʘʧʨʦʧʪʝʨʠʥʦʤ.

ɼʦʣʛʦʚʨʝʤʝʥʥʘʷ (ʠʩʪʠʥʥʘʷ) ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʨʝʧʘʨʘʪʫ 
ʦʮʝʥʠʚʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʣʝʯʝʥʠʷ ʧʨʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʥʠʪʦ-
ʨʠʨʦʚʘʥʠʠ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʠ ʦʮʝʥʢʝ ʠʟʤʝʥʝʥʠʷ ʪʦʣʝʨʘʥʪʥʦ-
ʩʪʠ ʢ ʧʠʱʝʚʦʤʫ ʌɸ.

ʂʦʨʨʝʢʮʠʷ ʜʦʟʳ

ʃʝʯʝʥʠʝ ʧʨʝʧʘʨʘʪʦʤ ʂʫʚʘʥ ʥʝʦʙʭʦʜʠʤʦ ʥʘʯʠʥʘʪʴ ʢʘʢ ʤʦʞ-
ʥʦ ʨʘʥʴʰʝ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʨʘʟʚʠʪʠʷ ʫ ʜʝʪʝʡ ʥʝʦʙʨʘʪʠʤʳʭ 
ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʘ ʫ ʚʟʨʦʩʣʳʭ - ʢʦʛʥʠʪʠʚʥʦʡ ʥʝʜʦ-
ʩʪʘʪʦʯʥʦʩʪʠ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʜʣʠʪʝʣʴʥʦʛʦ 
ʧʦʚʳʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ.

ʇʨʠ ʧʨʠʝʤʝ ʧʨʝʧʘʨʘʪʘ ʂʫʚʘʥ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʝʥʠʣʘʣʘʥʠ-
ʥʘ ʚ ʢʨʦʚʠ ʤʦʞʝʪ ʩʥʠʟʠʪʴʩʷ ʥʠʞʝ ʮʝʣʝʚʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 
ʫʨʦʚʥʷ. ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦ-
ʚʠ ʚ ʧʨʝʜʝʣʘʭ ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ ʜʠʘʧʘʟʦʥʘ 
ʤʦʞʝʪ ʧʦʥʘʜʦʙʠʪʴʩʷ ʢʦʨʨʝʢʮʠʷ ʜʦʟʳ ʩʘʧʨʦʧʪʝʨʠʥʘ ʠʣʠ ʠʟʤʝ-
ʥʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ ʩ ʧʠʱʝʡ. ʏʝʨʝʟ 1-2 ʥʝʜʝʣʠ 
ʧʦʩʣʝ ʢʘʞʜʦʡ ʢʦʨʨʝʢʮʠʠ ʜʦʟʳ ʧʨʝʧʘʨʘʪʘ, ʦʩʦʙʝʥʥʦ ʫ ʜʝʪʝʡ, 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʢʦʥʮʝʥʪʨʘʮʠʶ ʬʝʥʠʣʘʣʘʥʠʥʘ ʠ ʪʠ-
ʨʦʟʠʥʘ ʚ ʢʨʦʚʠ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʵʪʠ ʧʦʢʘ-
ʟʘʪʝʣʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. ʇʨʠ 
ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝʥʠʣʘ-
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ʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʥʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ ʂʫʚʘʥ, ʩʣʝʜʫʝʪ 
ʧʨʦʚʝʨʠʪʴ ʪʦʯʥʦʩʪʴ ʩʦʙʣʶʜʝʥʠʷ ʧʘʮʠʝʥʪʦʤ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 
ʨʝʞʠʤʘ ʠ ʜʠʝʪʳ ʧʝʨʝʜ ʧʨʠʥʷʪʠʝʤ ʨʝʰʝʥʠʷ ʦ ʢʦʨʨʝʢʮʠʠ ʜʦʟʳ 
ʧʨʝʧʘʨʘʪʘ. ʇʨʝʢʨʘʱʘʪʴ ʧʨʠʝʤ ʧʨʝʧʘʨʘʪʘ ʂʫʚʘʥ ʤʦʞʥʦ ʪʦʣʴʢʦ 
ʧʦʜ ʥʘʙʣʶʜʝʥʠʝʤ ʣʝʯʘʱʝʛʦ ʚʨʘʯʘ. ʇʦʩʢʦʣʴʢʫ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ ʧʨʠʝʤʘ ʧʨʝʧʘʨʘʪʘ 
ʂʫʚʘʥ ʤʦʞʝʪ ʚʦʟʨʘʩʪʘʪʴ, ʥʝʦʙʭʦʜʠʤ ʙʦʣʝʝ ʯʘʩʪʳʡ ʝʝ ʢʦʥʪʨʦʣʴ 
ʚ ʧʝʨʠʦʜ ʠʟʤʝʥʝʥʠʷ ʩʭʝʤʳ ʣʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʮʠʷ ʜʠʝʪʠ-
ʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʦʜ-
ʜʝʨʞʠʚʘʪʴ ʫʨʦʚʝʥʴ ʌɸ ʢʨʦʚʠ ʚ ʜʠʘʧʘʟʦʥʝ 120-360 ʤʢʤʦʣʴ/ʣ ʫ 
ʧʘʮʠʝʥʪʦʚ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ.

ɼʣʠʪʝʣʴʥʘʷ ʤʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ ʫ   ʙʦʣʴʥʳʭ  ʌʂʋ, ʦʪ-
ʚʝʯʘʶʱʠʭ ʥʘ ʣʝʯʝʥʠʝ  ʩʘʧʨʦʧʪʝʨʠʥʦʤ ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʌɸ 
ʚ ʢʨʦʚʠ, ʧʨʦʚʦʜʠʪʩʷ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʜʠʝʪʦʡ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-
ʥʠʠ ʘʤʠʥʦʢʠʩʣʦʪʥʳʭ ʩʤʝʩʝʡ, ʢʦʣʠʯʝʩʪʚʦ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪ 
ʚʨʘʯ.

ʇʨʠʤʝʥʝʥʠʝ ʂʫʚʘʥʘ  
ʫ ʙʦʣʴʥʳʭ ʩ ɺʅ4-ʜʝʬʠʮʠʪʥʦʡ ɻʌɸ.  

ʄʝʜʠʢʘʤʝʥʪʦʟʥʘʷ ʪʝʨʘʧʠʷ  
ʧʨʠ ɺʅ4-ʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ʩ ɻʌɸ ʠ ʙʝʟ ɻʌɸ 

ʅʘʯʘʣʴʥʘʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ ʂʫʚʘʥ ʫ ʚʟʨʦʩʣʳʭ ʠ ʜʝʪʝʡ ʩ ʥʝ-
ʜʦʩʪʘʪʦʯʥʦʩʪʴʶ BH4 ʩʦʩʪʘʚʣʷʝʪ ʦʪ 2 ʜʦ 5 ʤʛ/ʢʛ ʤʘʩʩʳ ʪʝʣʘ ʧʨʠ 
ʧʨʠʝʤʝ 1 ʨʘʟ ʚ ʜʝʥʴ. ɼʦʟʘ ʤʦʞʝʪ ʙʳʪʴ ʫʚʝʣʠʯʝʥʘ ʜʦ 20 ʤʛ/ʢʛ ʤʘʩ-
ʩʳ ʪʝʣʘ ʚ ʜʝʥʴ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 
ʵʬʬʝʢʪʘ ʩʫʪʦʯʥʘʷ ʜʦʟʘ ʧʨʝʧʘʨʘʪʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʘ ʥʘ 2 ʠʣʠ 
3 ʧʨʠʝʤʘ ʚ ʪʝʯʝʥʠʝ ʜʥʷ.

ɺ ʢʦʤʧʣʝʢʩ ʣʝʯʝʥʠʷ ʙʦʣʴʥʳʭ ʪʘʢʞʝ ʚʭʦʜʷʪ ʧʨʝʧʘʨʘʪʳ 
L-ʜʦʧʳ (10-15 ʤʛ/ʢʛ/ʩʫʪ) ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʘʨʙʠʜʦʧʦʡ (1-1,5 ʤʛ/ʢʛ/
ʩʫʪ), 5-ʦʢʩʠʪʨʠʧʪʦʬʘʥ (10 ʤʛ/ʢʛ/ʩʫʪ), 5-ʬʦʨʤʠʣʪʝʪʨʘʛʠʜʨʦʬʦʣʘʪ 
ʚ ʩʨʝʜʥʝʡ ʜʦʟʝ 25 ʤʛ/ʩʫʪ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʜʠʝʪʘ ʩ ʦʛʨʘʥʠʯʝ-
ʥʠʝʤ ʌɸ ʠ ʬʦʣʠʝʚʘʷ ʢʠʩʣʦʪʘ.
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ʊʘʙʣʠʮʘ 8 
ʉʭʝʤʘ ʪʝʨʘʧʠʠ ʧʨʠ ʨʘʟʣʠʯʥʳʭ  

ɺʅ4 ʜʝʬʠʮʠʪʥʳʭ ʩʦʩʪʦʷʥʠʷʭ ( ʩ ɻʌɸ ʠ ʙʝʟ ɻʌɸ)*

ʉʨʝʜʩʪʚʘ ʪʝʨʘʧʠʠ

ʌʝʨʤʝʥʪʳ

B
H

4

L-
ʜʦ
ʧʘ

ʂʘ
ʨʙ
ʠʜ
ʦʧ
ʘ

5-
ʛʠ
ʜʨ
ʦʢ
ʩʠ
 ʪ
ʨʠ
ʧʪ
ʦʬ

ʘʥ
**

ɼ
ʠʝ
ʪʘ
 ʩ
  ʥ
ʠʟ
ʢʠ
ʤ 
ʌ
ɸ

ʌ
ʦʣ
ʠʝ
ʚʘ
ʷ 
ʢʠ
ʩʣ
ʦʪ
ʘ

GTPCH + + + + - -
DRD/ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʳʡ ʪʠʧ GTPCH - + + - - -
PTPS ʫʤʝʨʝʥʥʘʷ ʬʦʨʤʘ + - - - - -
PTPS ʪʷʞʝʣʘʷ ʬʦʨʤʘ + + + + - -
DHPR - + + + + +
SR - + + + - -
PCBD + + + + - -

*-ʪʘʙʣʠʮʘ ʩʦʩʪʘʚʣʝʥʘ ʧʦ  ʜʘʥʥʳʤ  N.Blau 2014.
**- ʧʨʝʧʘʨʘʪ ʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠʠ

ʇʨʦʛʥʦʟ ʧʘʮʠʝʥʪʦʚ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʦʙʤʝʥʘ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧ-
ʪʝʨʠʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʜʠʘ-
ʛʥʦʩʪʠʢʠ ʠ ʚʦʟʨʘʩʪʘ ʥʘʯʘʣʘ ʣʝʯʝʥʠʷ. ʇʨʠ ʨʘʥʥʝʤ ʩʪʘʨʪʝ ʪʝʨʘʧʠʠ 
(ʥʘ ʧʝʨʚʦʤ ʛʦʜʫ ʞʠʟʥʠ ʨʝʙʝʥʢʘ) ʧʨʠ ʤʥʦʛʠʭ ʬʦʨʤʘʭ ʫʜʘʝʪʩʷ ʜʦ-
ʙʠʪʴʩʷ ʧʦʣʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ, ʦʜʥʘʢʦ ʪʝʨʘʧʠʷ ʫ ʜʘʥʥʳʭ ʙʦʣʴʥʳʭ 
ʥʘʟʥʘʯʘʝʪʩʷ ʧʦʞʠʟʥʝʥʥʦ ʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥ-
ʜʠʚʠʜʫʘʣʴʥʦʡ ʧʦʪʨʝʙʥʦʩʪʴʶ.

ʂʦʥʪʨʦʣʴ ʟʘ ʘʜʝʢʚʘʪʥʦʩʪʴʶ ʪʝʨʘʧʠʠ

ʃʝʯʝʥʠʝ ʙʦʣʴʥʳʭ ʌʂʋ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʧʦʜ ʩʪʨʦʛʠʤ 
ʢʦʥʪʨʦʣʝʤ ʩʦʜʝʨʞʘʥʠʷ ʌɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ. ʕʪʦʪ ʧʦʢʘʟʘʪʝʣʴ 
ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʠʝʪʦʪʝʨʘʧʠʠ. ʋ 
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ʙʦʣʴʥʳʭ ʌʂʋ ʦʥ ʜʦʣʞʝʥ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʨʝʜʥʠʭ ʧʨʝʜʝʣʘʭ 180-240 
ʤʢʤʦʣʴ/ʣ (3-4 ʤʛ/ʜʣ). ɽʩʣʠ ʫʨʦʚʝʥʴ ʌɸ ʩʦʩʪʘʚʣʷʝʪ 120 ʤʢʤʦʣʴ/ʣ 
(2 ʤʛ/ʜʣ) ʠ ʥʠʞʝ ʠʣʠ ʧʨʝʚʳʰʘʝʪ 360 ʤʢʤʦʣʴ/ʣ (6 ʤʛ/ʜʣ), ʥʝʦʙʭʦ-
ʜʠʤʘ ʢʦʨʨʝʢʮʠʷ ʙʝʣʢʘ ʚ ʨʘʮʠʦʥʝ ʨʝʙʝʥʢʘ.

ɺ ʈʦʩʩʠʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʩʭʝʤʘ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦ-
ʜʝʨʞʘʥʠʝʤ ʌɸ ʚ ʢʨʦʚʠ ʫ ʜʝʪʝʡ ʠ ʚʟʨʦʩʣʳʭ, ʙʦʣʴʥʳʭ ʌʂʋ: 

- ʚ ʚʦʟʨʘʩʪʝ ʜʦ 3-ʭ ʤʝʩʷʮʝʚ - 1 ʨʘʟ ʚ ʥʝʜʝʣʶ (ʜʦ ʧʦʣʫʯʝʥʠʷ 
ʩʪʘʙʠʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ) ʠ ʜʘʣʝʝ 1 ʨʘʟ ʚ 10 ʜʥʝʡ, 
- ʩ 1 ʛʦʜʘ ʜʦ 6 ʣʝʪ ï 1-2 ʨʘʟ ʚ ʤʝʩʷʮ,
- ʩ 7 ʜʦ 12 ʣʝʪ - ʥʝ ʤʝʥʝʝ 1 ʨʘʟʘ ʚ ʤʝʩʷʮ,
- ʧʦʩʣʝ 12 ʣʝʪ - 1 ʨʘʟ ʚ 2 ʤʝʩʷʮʘ, 
- ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʩ ʌʂʋ - 1 ʨʘʟ ʚ 7 ʜʥʝʡ.
ʊʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ ʫʨʦʚʥʷ ʌɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʰʠʨʝʥ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʦʩʣʘʙʣʝʥʠʷ 
ʜʠʝʪʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ. ʋʨʦʚʝʥʴ ʌɸ, ʜʦʧʫʩʪʠʤʳʡ ʜʣʷ ʙʦʣʴ-
ʥʳʭ ʩ ʌʂʋ ʨʘʟʣʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 9. ʆʜʥʘ-
ʢʦ, ʩ ʧʦʷʚʣʝʥʠʝʤ ʥʦʚʳʭ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʤʝʜʠʢʘ-
ʤʝʥʪʦʟʥʦʛʦ ʣʝʯʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʫʨʦʚʥʷ ʌɸ 
ʚ ʢʨʦʚʠ 120-360 ʤʢʤʦʣʴ/ʣ (2-6ʤʛ/ʜʣ) ʜʣʷ ʚʩʝʭ ʚʦʟʨʘʩʪʦʚ. 

ʊʘʙʣʠʮʘ 9. 
ʈʝʢʦʤʝʥʜʫʝʤʳʡ ʫʨʦʚʝʥʴ ʌɸ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ  

ʫ ʙʦʣʴʥʳʭ ʌʂʋ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʣʝʯʝʥʠʠ  
ɺʦʟʨʘʩʪ

ʠ ʧʝʨʠʦʜʳ ʞʠʟʥʠ ʧʘʮʠʝʥʪʦʚ
ʋʨʦʚʝʥʴ ʌɸ

ʤʢʤʦʣʴ/ʣ ʤʛ/ʜʣ
0-6 ʣʝʪ 120-360 2-6
7-9 ʣʝʪ 120-360 2-6
10-12 ʣʝʪ 120-360 2-6
13-15 ʣʝʪ 120-600 2-10
16-18 ʣʝʪ 120-900 2-15
18 ʣʝʪ ʠ ʩʪʘʨʰʝ 120-900 2-15
ʇʨʝʜʢʦʥʮʝʧʪʫʘʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʧʝʨʠʦʜ 
ʙʝʨʝʤʝʥʥʦʩʪʠ 120-240 2-4
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ɼʣʷ ʞʝʥʱʠʥ ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩ ʌʂʋ ʚ ʧʨʝʢʦʥʮʝʧ-
ʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʨʝʢʦʤʝʥʜʫʝʤʳʡ ʫʨʦ-
ʚʝʥʴ ʩʦʩʪʘʚʣʷʝʪ 120-240 ʤʢʤʦʣʴ/ʣ (2-4ʤʛ/ʜʣ).

ʅʘ ʬʦʥʝ ʣʝʯʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ ʟʘ ʥʫʪʨʠ-
ʪʠʚʥʳʤ ʩʪʘʪʫʩʦʤ ʙʦʣʴʥʦʛʦ, ʬʠʟʠʯʝʩʢʠʤ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʨʘʟ-
ʚʠʪʠʝʤ, ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʙʣʶʜʝʥʠʝ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ 
ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʚʨʘʯʝʡ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʫʥʢʮʠʦ-
ʥʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (ʋɿʀ, ʕʕɻ, ʄʈʊ), ʘ ʪʘʢʞʝ ʢʦʥ-
ʪʨʦʣʴ ʢʣʠʥʠʢʦ-ʣʘʙʦʨʘʪʦʨʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ (ʦʙʱʠʝ ʘʥʘʣʠʟʳ ʢʨʦʚʠ 
ʠ ʤʦʯʠ, ʦʙʱʠʡ ʙʝʣʦʢ ʠ ʝʛʦ ʬʨʘʢʮʠʠ, ʧʦ ʧʦʢʘʟʘʥʠʷʤ ʣʠʧʠʜʥʳʡ 
ʧʨʦʬʠʣʴ, ʛʣʶʢʦʟʘ, ʬʝʨʨʠʪʠʥ, ʢʨʝʘʪʠʥʠʥ, ʩʳʚʦʨʦʪʦʯʥʦʝ ʞʝʣʝ-
ʟʦ ʠ ʜʨ.), 1 ʨʘʟ ʚ ʛʦʜʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʴ ʘʤʠʥʦʢʠʩʣʦʪ-
ʥʳʡ ʩʧʝʢʪʨ ʢʨʦʚʠ. ʆʙʱʠʡ ʘʥʘʣʠʟ ʢʨʦʚʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʜʝʣʘʪʴ ʥʝ 
ʨʝʞʝ 1 ʨʘʟʘ ʚ 6 ʤʝʩʷʮʝʚ, ʙʠʦʭʠʤʠʯʝʩʢʠʡ ï 1 ʨʘʟ ʚ ʛʦʜ. ɼʣʷ ʦʮʝʥʢʠ 
ʠʥʪʝʣʣʝʢʪʘ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʦʣʴʥʳʭ 
ʌʂʋ ʠʩʧʦʣʴʟʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʛʨʘʤʤʳ ʠ ʪʝʩʪʳ. ʇʦʢʘʟʘ-
ʥʘ ʢʦʥʩʫʣʴʪʘʮʠʷ ʤʝʜʠʮʠʥʩʢʦʛʦ ʧʩʠʭʦʣʦʛʘ. ʂʦʥʪʨʦʣʴ ʬʦʩʬʦʨʥʦ-
ʢʘʣʴʮʠʝʚʦʛʦ ʦʙʤʝʥʘ (ʢʘʣʴʮʠʡ, ʬʦʩʬʦʨ, ʦʩʪʝʦʢʘʣʴʮʠʥ, ʧʘʨʘʪʛʦʨ-
ʤʦʥ ʠ ʜʨ.) ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʩ 1 ʛʦʜʘ ʞʠʟʥʠ. ʇʘʮʠʝʥʪʘʤ ʩʪʘʨʰʝ 
13 ʣʝʪ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʜʝʥʩʠʪʦʤʝʪʨʠʠ 1 ʨʘʟ ʚ ʛʦʜ.

ʇʈʆɻʅʆɿ
ʇʨʦʛʥʦʟ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʧʩʠʭʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʙʦʣʴʥʳʭ 

ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ: ʬʦʨʤʳ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʩʚʷʟʘʥʥʦʡ ʩ 
ʥʝʡ ʪʷʞʝʩʪʠ ʵʥʟʠʤʥʦʛʦ ʜʝʬʝʢʪʘ, ʩʨʦʢʦʚ ʥʘʯʘʣʘ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʣʝʯʝʥʠʷ. ɹʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʨʠʚʝʨ-
ʞʝʥʥʦʩʪʴ ʣʝʯʝʥʠʶ ʚʩʝʭ ʯʣʝʥʦʚ ʩʝʤʴʠ ʙʦʣʴʥʦʛʦ, ʘ ʚ ʜʘʣʴʥʝʡʰʝʤ ï  
ʠ ʩʘʤʦʛʦ ʧʘʮʠʝʥʪʘ.

ɼʣʷ ʢʣʘʩʩʠʯʝʩʢʦʡ ʌʂʋ, ʚʳʷʚʣʝʥʥʦʡ ʚ ʧʝʨʚʳʝ ʥʝʜʝʣʠ ʞʠʟ-
ʥʠ ʨʝʙʸʥʢʘ, ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚʨʘʯʝʡ ʧʦ ʣʝʯʝʥʠʶ, 
ʧʨʦʛʥʦʟ ʧʦ ʟʘʙʦʣʝʚʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʳʡ. ɼʝʪʠ ʧʦʩʝʱʘʶʪ ʤʘʩ-
ʩʦʚʳʝ ʜʝʪʩʢʠʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʟʘʥʠʤʘʶʪʩʷ ʚ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʨʫʞʢʘʭ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʦʩʪʫʧʘʶʪ ʚ ʚʳʩʰʠʝ 
ʫʯʝʙʥʳʝ ʟʘʚʝʜʝʥʠʷ.
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ʄɽɼʀʂʆ-ɻɽʅɽʊʀʏɽʉʂʆɽ 
ʂʆʅʉʋʃʔʊʀʈʆɺɸʅʀɽ  
ʀ ʇʈʆʌʀʃɸʂʊʀʂɸ

ɺʝʨʦʷʪʥʦʩʪʴ ʨʦʞʜʝʥʠʷ ʨʝʙʝʥʢʘ ʩ ʌʂʋ ʫ ʞʝʥʱʠʥʳ ʠʣʠ ʤʫʞ-
ʯʠʥʳ, ʩʪʨʘʜʘʶʱʠʭ ʜʘʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʩʣʫʯʘʝ, 
ʝʩʣʠ ʦʪʝʮ ʨʝʙʝʥʢʘ ʪʘʢʞʝ ʩʪʨʘʜʘʝʪ ʌʂʋ (ʨʠʩʢ 100%) ʠʣʠ ʷʚʣʷ-
ʝʪʩʷ ʛʝʪʝʨʦʟʠʛʦʪʥʳʤ ʥʦʩʠʪʝʣʝʤ ʤʫʪʘʥʪʥʦʛʦ ʛʝʥʘ (ʨʠʩʢ 50%). ɺ 
ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʢʣʠʥʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʦʩʠʪʝʣʴʩʪʚʦ ʤʫʪʘʥʪʥʦ-
ʛʦ ʛʝʥʘ ʚʳʷʚʠʪʴ ʥʝʚʦʟʤʦʞʥʦ, ʚʩʝʤ ʟʜʦʨʦʚʳʤ ʤʫʞʯʠʥʘʤ ʠ ʞʝʥ-
ʱʠʥʘʤ, ʚʩʪʫʧʘʶʱʠʤ ʚ ʙʨʘʢ ʩ ʙʦʣʴʥʳʤ ʌʂʋ, ʞʝʣʘʪʝʣʴʥʦ ʧʨʦ-
ʚʝʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʥʘ ʥʘʣʠʯʠʝ ʤʫʪʘʮʠʡ ʚ 
ʛʝʥʝ ˾ˢ˹.

ʄʦʣʝʢʫʣʷʨʥʦ-ʛʝʥʝʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʛʝ-
ʪʝʨʦʟʠʛʦʪʥʦʝ ʥʦʩʠʪʝʣʴʩʪʚʦ ʛʝʥʥʦʛʦ ʜʝʬʝʢʪʘ, ʯʪʦ ʦʙʣʝʛʯʘʝʪ 
ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʥʘ-
ʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ.  

ʇʨʦʬʠʣʘʢʪʠʢʫ ɻʌɸ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʪʨʠ ʫʨʦʚʥʷ.
1. ʇʨʦʩʧʝʢʪʠʚʥʦʝ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʦʝ ʢʦʥʩʫʣʴʪʠʨʦʚʘʥʠʝ 

ʧʘʨ, ʧʣʘʥʠʨʫʶʱʠʭ ʙʝʨʝʤʝʥʥʦʩʪʴ ʩ ʨʝʢʦʤʝʥʜʘʮʠʝʡ ʦʙʩʣʝ-
ʜʦʚʘʥʠʷ ʥʘ ʛʝʪʝʨʦʟʠʛʦʪʥʦʝ ʥʦʩʠʪʝʣʴʩʪʚʦ ʯʘʩʪʳʭ ʤʫʪʘʮʠʡ 
ʚ ʛʝʥʝ ʈɸʅ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ɻʌɸ ʚ ʩʝʤʴʝ ï ʦʙʩʣʝʜʦʚʘʥʠʝ 
ʨʦʜʩʪʚʝʥʥʠʢʦʚ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʛʝʪʝʨʦʟʠʛʦʪʥʦʛʦ ʥʦʩʠʪʝʣʴ-
ʩʪʚʘ ʤʫʪʘʮʠʠ.

2. ɺ ʩʝʤʴʝ, ʛʜʝ ʠʤʝʝʪʩʷ ʨʝʙʝʥʦʢ ʩ ɻʌɸ, ʧʨʠ ʩʣʝʜʫʶʱʝʡ ʙʝʨʝ-
ʤʝʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʥʘʪʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʜʣʷ ʫʪʦʯʥʝ-
ʥʠʷ ʥʘʣʠʯʠʷ ʧʘʪʦʣʦʛʠʠ ʫ ʧʣʦʜʘ.

3. ʇʨʦʚʝʜʝʥʠʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ ʩ ʦʭʚʘʪʦʤ 100% ʥʦʚʦ-
ʨʦʞʜʝʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʨʘʥʦ ʚʳʷʚʠʪʴ ʟʘʙʦʣʝʚʘʥʠʝ, ʩʚʦ-
ʝʚʨʝʤʝʥʥʦ ʥʘʯʘʪʴ ʣʝʯʝʥʠʝ ʠ ʠʟʙʝʞʘʪʴ ʪʷʞʝʣʳʭ ʧʨʦʷʚʣʝʥʠʡ 
ʧʘʪʦʣʦʛʠʠ.
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ʄɸʊɽʈʀʅʉʂɸʗ ʌʂʋ

ʅʘʯʘʣʦ ʣʝʯʝʥʠʷ ʌʂʋ ʚ ʧʨʝʢʦʥʮʝʧʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʧʫʪʝʤ 
ʩʪʘʙʠʣʠʟʘʮʠʠ ʫʨʦʚʥʷ ʌɸ ʜʦ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʮʠʬʨ 2-4 ʤʛ/ʜʣ 
ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʨʘʟʚʠʪʠʝ ʚʥʫʪʨʠʫʪʨʦʙʥʦʛʦ ʧʦʨʘʞʝʥʠʷ ʧʣʦʜʘ 
ʚʩʣʝʜʩʪʚʠʝ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʝʤʠʠ ʤʘʪʝʨʠ. 

ʇʘʪʦʛʝʥʝʪʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʣʝʯʝʥʠʶ ʌʂʋ ʥʝ ʫʩʪʨʘʥʷʝʪ 
ʦʩʥʦʚʥʦʛʦ ʛʝʥʝʪʠʯʝʩʢʦʛʦ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʙʠʦʭʠʤʠʯʝʩʢʦ-
ʛʦ ʜʝʬʝʢʪʘ, ʯʪʦ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʞʝʥʱʠʥ, ʙʦʣʴʥʳʭ 
ʌʂʋ, ʞʝʣʘʶʱʠʭ ʠʤʝʪʴ ʜʝʪʝʡ. ɹʦʣʴʰʠʥʩʪʚʦ ʞʝʥʱʠʥ ʜʝʪʦʨʦʜʥʦ-
ʛʦ ʚʦʟʨʘʩʪʘ ʩ ʌʂʋ ʥʘʭʦʜʷʪʩʷ ʥʘ ʨʘʩʰʠʨʝʥʥʦʡ ʜʠʝʪʝ, ʯʪʦ ʧʨʠʚʦ-
ʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ. ɺʳʩʦʢʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 
ʵʪʦʡ ʘʤʠʥʦʢʠʩʣʦʪʳ ʚ ʢʨʦʚʠ ʠ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜʘʭ ʙʝʨʝʤʝʥʥʦʡ, 
ʩʪʨʘʜʘʶʱʝʡ ʌʂʋ, ʦʙʣʘʜʘʝʪ ʩʝʨʴʝʟʥʳʤ ʪʝʨʘʪʦʛʝʥʥʳʤ ʚʦʟʜʝʡ-
ʩʪʚʠʝʤ ʥʘ ʧʣʦʜ. ɼʘʥʥʳʡ ʬʝʥʦʤʝʥ ʧʦʣʫʯʠʣ ʥʘʠʤʝʥʦʚʘʥʠʝ ʤʘ-
ʪʝʨʠʥʩʢʦʡ ʌʂʋ. ʇʦʷʚʣʝʥʠʝ ʧʨʠʟʥʘʢʦʚ ʧʘʪʦʣʦʛʠʠ ʫ ʧʦʪʦʤʩʪʚʘ 
ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʣʠʯʠʷ ʠʣʠ ʦʪʩʫʪʩʪʚʠʷ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘʣʦʩʪʠ ʫ 
ʞʝʥʱʠʥʳ ʠ ʥʝ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʚʠʪʠʝʤ ʫ ʜʝʪʝʡ ʌʂʋ.

ʂʣʠʥʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ ʧʘʪʦʣʦʛʠʠ ʚʢʣʶʯʘʶʪ ʧʦʚʳʰʝʥʥʫʶ 
ʯʘʩʪʦʪʫ ʩʧʦʥʪʘʥʥʳʭ ʘʙʦʨʪʦʚ ʫ ʙʦʣʴʥʳʭ ʞʝʥʱʠʥ, ʩʥʠʞʝʥʠʝ ʤʘʩ-
ʩʳ ʠ ʨʦʩʪʘ ʜʝʪʝʡ ʧʨʠ ʨʦʞʜʝʥʠʠ, ʫʤʩʪʚʝʥʥʫʶ ʦʪʩʪʘʣʦʩʪʴ, ʤʠʢʨʦ-
ʮʝʬʘʣʠʶ, ʚʨʦʞʜʝʥʥʳʝ ʧʦʨʦʢʠ ʩʝʨʜʮʘ, ʦʨʦʬʘʮʠʘʣʴʥʳʝ ʨʘʩʱʝ-
ʣʠʥʳ, ʵʢʩʪʨʦʬʠʶ ʤʦʯʝʚʦʛʦ ʧʫʟʳʨʷ ʠ ʜʨʫʛʠʭ ʧʦʨʦʢʦʚ ʨʘʟʚʠʪʠʷ. 
ʆʧʠʩʘʥʳ ʪʘʢʞʝ ʣʠʮʝʚʳʝ ʜʠʟʤʦʨʬʠʠ: ʛʠʧʝʨʪʝʣʦʨʠʟʤ, ʰʠʨʦʢʦʝ 
ʧʝʨʝʥʦʩʴʝ, ʚʳʚʝʨʥʫʪʳʝ ʥʦʟʜʨʠ. 

ʊʷʞʝʩʪʴ ʧʦʨʘʞʝʥʠʷ ʧʣʦʜʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʫʨʦʚʥʝʤ ʌɸ ʚ ʧʣʘʟ-
ʤʝ ʤʘʪʝʨʠ. Smith I. et al. (1990ʛ.) ʫʩʪʘʥʦʚʣʝʥʘ ʧʨʷʤʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 
ʤʝʞʜʫ ʦʢʨʫʞʥʦʩʪʴʶ ʛʦʣʦʚʳ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ, ʘ ʪʘʢʞʝ ʝʛʦ ʤʘʩ-
ʩʦʡ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʌɸ ʚ ʧʣʘʟʤʝ ʫ ʤʘʪʝʨʠ ʚ ʧʝʨʠʦʜ ʟʘʯʘʪʠʷ. ʇʦ 
ʜʘʥʥʳʤ Levy H.L. (1996), ʫ ʞʝʥʱʠʥ ʩ ʢʣʘʩʩʠʯʝʩʢʦʡ ʌʂʋ, ʯʝʡ ʫʨʦ-
ʚʝʥʴ ʌɸ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʝʚʳʰʝʪ 20 ʤʛ/ʜʣ, ʨʠʩʢ ʨʦʞʜʝ-
ʥʠʷ ʨʝʙʝʥʢʘ ʩ ʤʠʢʨʦʮʝʬʘʣʠʝʡ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʫʤʩʪʚʝʥʥʦʡ ʦʪʩʪʘ-
ʣʦʩʪʴʶ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 75 ʜʦ 90%, ʩ ʚʨʦʞʜʝʥʥʳʤ ʧʦʨʦʢʦʤ ʩʝʨʜʮʘ 
ʦʢʦʣʦ 15%, ʩ ʥʠʟʢʦʡ ʤʘʩʩʦʡ ʪʝʣʘ ʧʨʠ ʨʦʞʜʝʥʠʠ ï 40%. ʉʦʛʣʘʩʥʦ 
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ʜʨʫʛʠʤ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʨʠʩʢ ʨʘʟʚʠʪʠʷ ʤʠʢʨʦʮʝʬʘʣʠʠ ʫ 
ʧʣʦʜʘ ʧʨʠ ʫʨʦʚʥʝ ʌɸ ʙʦʣʝʝ 15ʤʛ/ʜʣ ʥʘ 8 ʥʝʜʝʣʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʩʦ-
ʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 85%, ʨʠʩʢ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫ ʧʣʦʜʘ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ 
ʧʦʚʳʰʘʝʪʩʷ, ʝʩʣʠ  ʚ ʢʨʦʚʠ ʙʝʨʝʤʝʥʥʦʡ ʥʘ 8-ʡ ʥʝʜʝʣʝ ʫʨʦʚʝʥʴ ʌɸ 
ʩʦʩʪʘʚʣʷʣ ʙʦʣʝʝ 10 ʤʛ/ʜʣ. 

ʇʈʆʌʀʃɸʂʊʀʂɸ ʄɸʊɽʈʀʅʉʂʆʁ ʌʂʋ

ʏʘʩʪʦʪʘ ʦʪʜʝʣʴʥʳʭ ʧʨʦʷʚʣʝʥʠʡ ʧʘʪʦʣʦʛʠʠ ʧʣʦʜʘ ʨʝʟʢʦ ʩʥʠ-
ʞʘʝʪʩʷ ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʌɸ ʚ ʢʨʦʚʠ ʙʝʨʝʤʝʥʥʦʡ 
ʞʝʥʱʠʥʳ, ʯʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʩʪʨʦʛʠʭ ʜʠʝʪʠʯʝʩʢʠʭ ʦʛʨʘʥʠ-
ʯʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʦʛʨʘʥʠʯʝʥʠʷ ʧʦʩʪʫʧʣʝʥʠʷ ʌɸ ʩ ʧʠʱʝʡ. ʇʨʠʥ-
ʮʠʧ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʝʪʳ ʜʣʷ ʙʝʨʝʤʝʥʥʳʭ ʌʂʋ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 
ʪʘʢʦʚʦʡ ʫ ʜʝʪʝʡ, ʙʦʣʴʥʳʭ ʌʂʋ.

ɸʜʝʢʚʘʪʥʘʷ, ʩʚʦʝʚʨʝʤʝʥʥʦ ʥʘʯʘʪʘʷ ʜʠʝʪʦʪʝʨʘʧʠʷ ʧʨʠ ʭʦʨʦ-
ʰʝʡ ʢʦʤʧʣʘʝʥʪʥʦʩʪʠ ʧʘʮʠʝʥʪʦʢ ʩʧʦʩʦʙʥʘ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʨʘʟ-
ʚʠʪʠʝ ʢʣʠʥʠʯʝʩʢʠʭ ʩʠʤʧʪʦʤʦʚ ʤʘʪʝʨʠʥʩʢʦʡ ʌʂʋ. ʏʫʚʩʪʚʠʪʝʣʴ-
ʥʦʩʪʴ ʵʤʙʨʠʦʥʘ ʢ ʪʝʨʘʪʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʩʦʙʝʥʥʦ ʚʳʩʦʢʘ 
ʚ ʧʝʨʚʳʝ ʜʥʠ ʠ ʥʝʜʝʣʠ ʝʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʵʪʦʤʫ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʥʘ-
ʯʠʥʘʪʴ ʜʠʝʪʫ ʝʱʝ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʂʫʚʘʥʘ ʧʨʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʚ ʧʝʨʠʦʜ ʛʨʫʜʥʦʛʦ 
ʚʩʢʘʨʤʣʠʚʘʥʠʷ:

ɺʦʧʨʦʩ ʦ ʥʘʟʥʘʯʝʥʠʠ ʧʨʝʧʘʨʘʪʘ ʂʫʚʘʥ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʝ 
ʜʦʣʞʝʥ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʩʪʨʦʛʦʝ ʩʦʙʣʶʜʝʥʠʝ 
ʜʠʝʪʳ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʜʝʢʚʘʪʥʦʛʦ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʝ-
ʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ. ʇʨʝʧʘʨʘʪ ʩʣʝʜʫʝʪ ʥʘʟʥʘʯʘʪʴ ʙʝʨʝʤʝʥʥʳʤ 
ʞʝʥʱʠʥʘʤ ʩ ʦʩʪʦʨʦʞʥʦʩʪʴʶ. ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʪʝʩʪʠ-
ʨʦʚʘʥʠʝ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʂʫʚʘʥʫ ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ ʙʝʨʝʤʝʥ-
ʥʦʩʪʠ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʧʘʮʠ-
ʝʥʪʦʢ, ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʧʨʦʮʝʜʫʨʘ ʪʝʩʪʠʨʦʚʘ-
ʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʞʝʥʱʠʥʘʤ ʩ ʌʂʋ ʥʘʯʘʪʴ ʧʨʠʝʤ ʩʘʧʨʦʧʪʝʨʠʥʘ 
ʧʨʠ ʥʘʩʪʫʧʣʝʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʚʳʩʠʪʴ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʢ ʧʠ-
ʱʝʚʦʤʫ ʬʝʥʠʣʘʣʘʥʠʥʫ.
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ʇʦʜʪʚʝʨʞʜʝʥʥʳʝ ʜʘʥʥʳʝ ʢʣʠʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦ ʧʦ-
ʩʪʫʧʣʝʥʠʠ ʩʘʧʨʦʧʪʝʨʠʥʘ ʠʣʠ ʝʛʦ ʤʝʪʘʙʦʣʠʪʦʚ ʚ ʛʨʫʜʥʦʝ ʤʦʣʦʢʦ 
ʞʝʥʱʠʥ ʦʪʩʫʪʩʪʚʫʶʪ. ʇʦʵʪʦʤʫ ʧʨʝʧʘʨʘʪ ʂʫʚʘʥ ʥʝ ʨʝʢʦʤʝʥʜʫʝʪ-
ʩʷ ʧʨʠʤʝʥʷʪʴ ʞʝʥʱʠʥʘʤ ʩ ʌʂʋ ʠ ɻʌɸ, ʢʦʨʤʷʱʠʤ ʩʚʦʠʭ ʜʝʪʝʡ 
ʛʨʫʜʴʶ. 

ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʡ ʵʪʘʧ -  
ʧʝʨʠʦʜ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ  

ʦ ʜʝʪʦʨʦʞʜʝʥʠʠ

ʅʘ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʞʝʣʘʪʝʣʴʥʦ ʧʨʦʚʝʩʪʠ ʦʙʩʣʝʜʦ-
ʚʘʥʠʝ ʙʫʜʫʱʝʛʦ ʦʪʮʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʦʟʤʦʞʥʦʛʦ ʥʦʩʠʪʝʣʴʩʪʚʘ 
ʤʫʪʘʮʠʡ ʛʝʥʘ ˾ˢ˹, ʦʮʝʥʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʠ ʟʜʦʨʦʚʴʝ ʙʫ-
ʜʫʱʝʡ ʤʘʪʝʨʠ, ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴ ʝʝ ʫ ʛʠʥʝʢʦʣʦʛʘ.

ʇʨʦʚʦʜʠʪʩʷ ʙʝʩʝʜʘ ʩ ʞʝʥʱʠʥʦʡ ʩ ʜʠʘʛʥʦʟʦʤ ʌʂʋ, ʞʝʣʘ-
ʶʱʝʡ ʩʪʘʪʴ ʤʘʪʝʨʴʶ, ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʪʝʨʘʪʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ 
ʌɸ ʥʘ ʧʣʦʜ ʧʨʠ ʥʝʩʦʙʣʶʜʝʥʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʌɸ ʜʦ 
ʟʘʯʘʪʠʷ ʠ ʚʦ ʚʨʝʤʷ ʚʩʝʡ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʋʨʦʚʝʥʴ ʌɸ ʩʳʚʦ-
ʨʦʪʢʠ ʢʨʦʚʠ ʙʫʜʫʱʝʡ ʤʘʪʝʨʠ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 120-240 
ʤʢʤʦʣʴ/ʣ (2-4 ʤʛ/ʜʣ), ʦʩʦʙʝʥʥʦ ʚ ʧʝʨʚʳʡ ʠ ʚʪʦʨʦʡ ʪʨʠʤʝʩʪʨʳ 
ʙʝʨʝʤʝʥʥʦʩʪʠ, ʢʦʛʜʘ ʚ ʦʨʛʘʥʠʟʤʝ ʧʣʦʜʘ ʝʱʝ ʥʝ ʚʳʨʘʙʘʪʳʚʘ-
ʶʪʩʷ ʩʦʙʩʪʚʝʥʥʳʝ ʬʝʨʤʝʥʪʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʩʦʜʝʨʞʘ-
ʥʠʝ ʌɸ ʚ ʦʢʦʣʦʧʣʦʜʥʳʭ ʚʦʜʘʭ ʚ 1,5-2 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʩʳʚʦ-
ʨʦʪʢʝ ʢʨʦʚʠ.

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʯʪʦʙʳ ʥʘʩʪʫʧʣʝʥʠʝ ʙʝʨʝʤʝʥʥʦʩʪʠ ʧʨʦʠʩ-
ʭʦʜʠʣʦ ʧʨʠ ʫʨʦʚʥʝ ʌɸ ʚ ʢʨʦʚʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʤ 240 ʤʢʤʦʣʴ/ʣ 
(4 ʤʛ/ʜʣ). ʀʩʩʣʝʜʦʚʘʥʠʝ, ʧʨʦʚʝʜʝʥʥʦʝ Lee P.J. et al. ʚ ɺʝʣʠʢʦ-
ʙʨʠʪʘʥʠʠ  ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫ ʞʝʥʱʠʥ, ʥʘʯʘʚʰʠʭ ʩʦʙʣʶʜʘʪʴ ʜʠʝʪʫ 
ʫʞʝ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʜʝʪʠ ʨʦʞʜʘʣʠʩʴ ʩ ʤʝʥʴ-
ʰʝʡ ʤʘʩʩʦʡ ʠ ʦʢʨʫʞʥʦʩʪʴʶ ʛʦʣʦʚʳ, ʩʨʝʜʠ ʥʠʭ ʯʘʱʝ ʦʪʤʝʯʘʣʠʩʴ 
ʧʦʨʦʢʠ ʩʝʨʜʮʘ ʠ ʥʠʞʝ ʙʳʣ ʠʥʜʝʢʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 
(IQ) (ʪʘʙʣ.10).
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ʊʘʙʣʠʮʘ 10. 
ɺʣʠʷʥʠʝ ʩʨʦʢʦʚ ʥʘʯʘʣʘ ʜʠʝʪʠʯʝʩʢʦʡ ʪʝʨʘʧʠʠ  

ʫ ʞʝʥʱʠʥ ʩ ʌʂʋ ʥʘ ʬʠʟʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʩʠʭʠʯʝʩʢʦʝ 
ʨʘʟʚʠʪʠʝ ʨʦʜʠʚʰʠʭʩʷ ʫ ʥʠʭ ʜʝʪʝʡ (Lee P.J. et al. 2005).
ʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ  
ʨʦʜʠʚʰʠʭʩʷ ʜʝʪʝʡ

ʄʘʪʝʨʠ ʥʘʯʘʣʠ 
ʜʠʝʪʫ ʜʦ ʥʘʩʪʫ-
ʧʣʝʥʠʷ ʟʘʯʘʪʠʷ

ʄʘʪʝʨʠ ʥʘʯʘʣʠ ʜʠʝ-
ʪʫ ʧʦʩʣʝ ʥʘʩʪʫʧʣʝ-
ʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ

ʄʘʩʩʘ ʪʝʣʘ (ʛ) 3160 ( + 612) 2818 (+ 711)
ʆʢʨʫʞʥʦʩʪʴ ʛʦʣʦʚʳ (ʩʤ) 33,6 ( + 1,9) 32,7(+ 2)
ʅʘʣʠʯʠʝ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ 2,4% 17%
IQ ʚ 8-ʤʠ ʣʝʪʥʝʤ ʚʦʟʨʘʩʪʝ 108,9 (+ 15) 86,5 (+ 13)

ʆʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʦʤʥʠʪʴ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʯʘʪʠʷ ʨʝʙʝʥʢʘ ʥʘ 
ʬʦʥʝ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʞʝʥʱʠʥʘʤ ʩ ɻʌɸ ʜʦ 8 ʤʛ/ʜʣ, ʫ 
ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʦʚʘʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʙʣʶʜʘʪʴ ʜʠʝʪʫ ʚ ʜʝʪʩʪʚʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʢʘʥʘʜʩʢʦʛʦ ʫʯʝʥʦʛʦ W.B.Hanley, ʦʙʦʙʱʠʚʰʝʛʦ 
ʤʠʨʦʚʦʡ ʦʧʳʪ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʞʝʥʱʠ-
ʥʳ ʩ ʤʷʛʢʠʤʠ ʬʦʨʤʘʤʠ ʌʂʋ ʠ ɻʌɸ ʩ ʥʦʨʤʘʣʴʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ 
ʤʦʛʫʪ ʨʦʜʠʪʴ ʜʝʪʝʡ ʩ ʩʝʨʴʝʟʥʳʤʠ ʧʦʨʦʢʘʤʠ ʨʘʟʚʠʪʠʷ. ɺʳʭʦʜʦʤ 
ʠʟ ʩʦʟʜʘʚʰʝʡʩʷ ʩʠʪʫʘʮʠʠ ʘʚʪʦʨ ʩʯʠʪʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʩʢʨʠʥʠʥʛʘ 
ʥʘ ʌʂʋ ʫ ʞʝʥʱʠʥ ʬʝʨʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ. 

ʇʦʩʢʦʣʴʢʫ ʚ ʈʦʩʩʠʠ ʧʦʜʦʙʥʳʡ ʩʢʨʠʥʠʥʛ ʥʝ ʧʨʦʚʦʜʠʪʩʷ, ʨʦ-
ʜʠʪʝʣʷʤ ʜʝʚʦʯʝʢ ʩ ɻʌɸ, ʥʘʙʣʶʜʘʶʱʠʭʩʷ ʚ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ 
ʢʦʥʩʫʣʴʪʘʮʠʷʭ, ʩʣʝʜʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʠ ʥʘʧʦʤʠʥʘʪʴ ʦ ʥʝʦʙʭʦʜʠ-
ʤʦʩʪʠ ʧʦʣʫʯʝʥʠʷ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʧʘʮʠʝʥʪʢʦʡ ʬʝʨ-
ʪʠʣʴʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦ ʧʣʘʥʠʨʦʚʘʥʠʠ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠ ʥʝʦʙʭʦʜʠʤʦ-
ʩʪʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʙʦʨʘ ʛʠʧʦʬʝʥʠʣʘʣʘʥʠʥʦʚʦʡ ʜʠʝʪʳ ʜʦ 
ʟʘʯʘʪʠʷ ʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ.

ʉ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʩʠʭʦ-ʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʠ ʬʠʟʠʦʣʦ-
ʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʝʨʝʤʝʥʥʳʭ, ʚʦʟʦʙʥʦʚʣʝʥʠʝ ʠ ʧʦʜʜʝʨʞʘ-
ʥʠʝ ʩʪʨʦʛʦʡ ʜʠʝʪʳ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʧʨʦʙʣʝʤʳ, ʩ ʮʝʣʴʶ 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʢʦʪʦʨʳʭ ʜʝʚʦʯʢʘʤ ʩ ʌʂʋ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʌɸ ʚ ʢʨʦʚʠ ʥʘ ʫʨʦʚʥʝ ʜʦ 4 ʤʛ/ʜʣ 
ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʦʟʨʘʩʪʘ. 
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ʇʝʨʚʳʡ ʵʪʘʧ - ʧʝʨʝʭʦʜ ʥʘ ʜʠʝʪʦʪʝʨʘʧʠʶ  
ʠ ʜʦʩʪʠʞʝʥʠʝ ʫʨʦʚʥʷ ʌɸ 3-4 ʤʛ/ʜʣ

ɾʝʥʱʠʥʘʤ, ʥʝ ʩʦʙʣʶʜʘʚʰʠʤ ʩʪʨʦʛʫʶ ʜʠʝʪʫ, ʜʦ ʥʘʩʪʫʧʣʝʥʠʷ 
ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʝʦʙʭʦʜʠʤʦ ʚʝʨʥʫʪʴʩʷ ʥʘ ʛʠʧʦʬʝʥʠʣʘʣʘʥʠʥʦʚʫʶ 
ʜʠʝʪʫ. ʇʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʝʨʠʦʜ ʦʪ  ʤʦʤʝʥʪʘ ʜʦʩʪʠʞʝʥʠʷ ʜʦʧʫ-
ʩʪʠʤʦʛʦ ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʜʦ  ʤʦʤʝʥʪʘ ʟʘʯʘʪʠʷ ʜʦʣʞʝʥ ʙʳʪʴ 
ʤʠʥʠʤʘʣʴʥʳʤ. ʋʜʣʠʥʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝ-
ʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ: ʩʥʠʞʝʥʠʶ ʤʘʩʩʳ ʪʝʣʘ ʞʝʥʱʠʥʳ, 
ʫʭʫʜʰʝʥʠʶ ʥʫʪʨʠʪʠʚʥʦʛʦ ʩʪʘʪʫʩʘ, ʦʙʦʩʪʨʝʥʠʶ ʭʨʦʥʠʯʝʩʢʠʭ ʟʘ-
ʙʦʣʝʚʘʥʠʡ. 

ʇʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʜʠʝʪʦʪʝʨʘʧʠʠ ʞʝʥʱʠʥʘʤ ʩ ʌʂʋ ʥʝʦʙʭʦʜʠ-
ʤʦ ʫʯʠʪʳʚʘʪʴ:
1) ʨʘʥʝʝ ʧʨʠʦʙʨʝʪʝʥʥʳʡ ʦʧʳʪ ʩʦʙʣʶʜʝʥʠʷ ʜʠʝʪʳ,
2) ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʪʦʣʝʨʘʥʪʥʦʩʪʴ ʞʝʥʱʠʥʳ ʢ ʌɸ,
3) ʫʨʦʚʝʥʴ ʌɸ ʚ ʢʨʦʚʠ ʥʘ ʤʦʤʝʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʝʨʝʤʝʥʥʦʩʪʠ.

ʎʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʢʘʞʜʦʡ ʞʝʥʱʠʥʳ ʧʦʜʦʙʨʘʪʴ ʥʘʠʙʦʣʝʝ 
ʦʧʪʠʤʘʣʴʥʫʶ ʧʦ ʚʢʫʩʦʚʳʤ ʢʘʯʝʩʪʚʘʤ ʣʝʯʝʙʥʫʶ ʘʤʠʥʦʢʠʩʣʦʪ-
ʥʫʶ ʩʤʝʩʴ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʠʩʧʦʣʴʟʦʚʘʪʴ  ʩʤʝʩʠ ʩ ʚʳʩʦʢʠʤ 
ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʦʚʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ (ʦʪ 69 ʜʦ 77 ʛ ʥʘ 100ʛ ʩʫ-
ʭʦʛʦ ʧʨʦʜʫʢʪʘ), ʢʦʪʦʨʳʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʜʠʝʪʦʪʝʨʘʧʠʠ ʧʦʜ-
ʨʦʩʪʢʦʚ ʠ ʚʟʨʦʩʣʳʭ ʩ ʌʂʋ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ 
ʣʝʯʝʙʥʳʭ ʩʤʝʩʝʡ ʩʦʜʝʨʞʘʪ ʘʜʝʢʚʘʪʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʠʪʘʤʠʥʦʚ 
ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ 
ʙʝʣʢʘ, ʛʝʤʦʛʣʦʙʠʥʘ, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ (ʞʝʣʝʟʘ, ʤʝʜʠ, ʢʘʣʴ-
ʮʠʷ, ʬʦʩʬʦʨʘ, ʩʝʣʝʥʘ, ʮʠʥʢʘ), ʚʠʪʘʤʠʥʘ ɺ12, ʬʦʣʠʝʚʦʡ ʢʠʩʣʦʪʳ 
ʚ ʢʨʦʚʠ ʞʝʥʱʠʥʳ. ʇʨʠ ʚʳʷʚʣʝʥʠʠ ʜʝʬʠʮʠʪʘ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʚʝ-
ʱʝʩʪʚ ʥʝʦʙʭʦʜʠʤʦ ʜʦʙʘʚʣʷʪʴ ʠʭ ʚ ʚʠʜʝ ʚʠʪʘʤʠʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʭ 
ʢʦʤʧʣʝʢʩʦʚ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʢʘʣʦʨʠʡʥʦʩʪʠ ʨʘʮʠʦʥʘ ʨʝʢʦʤʝʥʜʫ-
ʝʪʩʷ ʘʢʪʠʚʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʥʠʟʢʦʙʝʣʢʦʚʳʭ ʧʨʦʜʫʢʪʦʚ. 

ʋʨʦʚʝʥʴ ʌɸ ʚ ʢʨʦʚʠ ʚ ʧʝʨʠʦʜ ʧʦʜʛʦʪʦʚʢʠ ʢ ʙʝʨʝʤʝʥʥʦʩʪʠ 
ʜʦʣʞʝʥ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴʩʷ ʥʝ ʨʝʞʝ 1 ʨʘʟʘ ʚ ʥʝʜʝʣʶ. ʇʦʩʣʝ ʜʦʩʪʠ-
ʞʝʥʠʷ ʫʨʦʚʥʷ ʌɸ 3-4 ʤʛ/ʜʣ ʤʦʞʥʦ ʧʨʝʢʨʘʪʠʪʴ ʢʦʥʪʨʘʮʝʧʮʠʶ. 
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ɺʪʦʨʦʡ ʵʪʘʧ - ʜʠʝʪʦʪʝʨʘʧʠʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ

ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʜʘʥʥʦʛʦ ʧʝʨʠʦʜʘ ʷʚʣʷʝʪʩʷ ʧʦʜʜʝʨʞʘʥʠʝ 
ʫʨʦʚʥʷ ʌɸ ʚ ʢʨʦʚʠ ʙʝʨʝʤʝʥʥʦʡ ʚ ʜʦʧʫʩʪʠʤʳʭ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ 
ʦʪ ʪʨʠʤʝʩʪʨʘ, ʧʨʝʜʝʣʘʭ ʧʫʪʝʤ ʜʠʝʪʦʪʝʨʘʧʠʠ. ʉʦʛʣʘʩʥʦ  ʥʘ-
ʙʣʶʜʝʥʠʷʤ Maillot F. et al., ʫʨʦʚʝʥʴ ʌɸ ʚ ʢʨʦʚʠ ʚ ʪʝʯʝʥʠʝ 1-ʛʦ 
ʪʨʠʤʝʩʪʨʘ ʙʝʨʝʤʝʥʥʦʩʪʠ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʫ ʞʝʥʱʠʥ 2-3 ʨʘʟʘ ʚ 
ʥʝʜʝʣʶ, ʚʦ 2-ʤ ʪʨʠʤʝʩʪʨʝ - ʝʞʝʥʝʜʝʣʴʥʦ, ʚ 3-ʤ - ʚ ʩʨʝʜʥʝʤ 1 
ʨʘʟ ʚ 2 ʥʝʜʝʣʠ; ʘʥʘʣʠʟʳ ʢʨʦʚʠ ʦʙʱʠʡ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʡ ʩ ʦʧʨʝ-
ʜʝʣʝʥʠʝʤ ʫʨʦʚʥʷ ʵʣʝʢʪʨʦʣʠʪʦʚ ʠ ʚʠʪʘʤʠʥʦʚ ʧʨʦʚʦʜʷʪʩʷ 1 ʨʘʟ 
ʚ 1,5-2 ʤʝʩʷʮʘ, ʢʦʥʪʨʦʣʴ ʪʠʨʦʟʠʥʘ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ï 1 ʨʘʟ ʚ 
ʪʨʠʤʝʩʪʨ, ʤʦʥʠʪʦʨʠʥʛ ʧʨʠʙʘʚʢʠ ʤʘʩʩʳ ʪʝʣʘ - ʝʞʝʥʝʜʝʣʴʥʦ ʚ 
I-ʤ ʠ II-ʤ ʪʨʠʤʝʩʪʨʘʭ ʙʝʨʝʤʝʥʥʦʩʪʠ, 1 ʨʘʟ ʚ ʜʚʝ ʥʝʜʝʣʠ ï ʚ III-ʤ 
ʪʨʠʤʝʩʪʨʝ. ʋʨʦʚʝʥʴ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ I ʠ II ʪʨʠʤʝʩʪʨʘʭ ʩʣʝʜʫʝʪ 
ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʧʨʝʜʝʣʘʭ 2-4 ʤʛ/ʜʣ, ʚ  III ʪʨʠʤʝʩʪʨʝ ʙʝʨʝʤʝʥ-
ʥʦʩʪʠ ï ʜʦ 6 ʤʛ/ʜʣ.

ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ʄʦʩʢʦʚʩʢʦʛʦ ʮʝʥʪʨʘ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠ-
ʥʠʥʛʘ, ʫ ʞʝʥʱʠʥ ʩ ʌʂʋ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ ʠʤʝʝʪʩʷ ʦʙʱʘʷ 
ʪʝʥʜʝʥʮʠʷ - ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʞʝʥʱʠʥʳ ʚʦ ʚʨʝʤʷ ʧʝʨʚʦʛʦ ʪʨʠ-
ʤʝʩʪʨʘ ʪʝʨʷʣʠ ʚ ʤʘʩʩʝ ʚ ʩʨʝʜʥʝʤ 4,5 ʢʛ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩ 15-17 
ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ ʥʘʯʠʥʘʣʘʩʴ ʧʨʠʙʘʚʢʘ ʚ ʤʘʩʩʝ ʨʘʟʣʠʯʥʦʡ 
ʩʪʝʧʝʥʠ (ʚ ʩʨʝʜʥʝʤ 10 ʢʛ). ʈʘʩʯʝʪ ʙʝʣʢʘ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʠʩʭʦʜʷ 
ʠʟ ʨʝʢʦʤʝʥʜʫʝʤʳʭ ʥʦʨʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʜʣʷ ʚʟʨʦʩʣʳʭ ʞʝʥʱʠʥ ʩ 
ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʝʣʢʦʚ, ʞʠʨʦʚ, ʫʛʣʝʚʦʜʦʚ ʠ 
ʵʥʝʨʛʠʠ ʚ ʧʝʨʠʦʜʝ ʙʝʨʝʤʝʥʥʦʩʪʠ.

ɺ ʪʘʙʣʠʮʝ 11 ʧʨʠʚʝʜʝʥʳ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ 
ʚʝʱʝʩʪʚʘʭ ʫ ʞʝʥʱʠʥ ʩ ʌʂʋ, ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥ-
ʥʦʩʪʠ ʚ ʄʦʩʢʦʚʩʢʦʤ ʮʝʥʪʨʝ ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ. 

ɾʝʥʱʠʥʘʤ, ʟʘʙʝʨʝʤʝʥʝʚʰʠʤ ʙʝʟ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʢʦʥʪʨʦ-
ʣʷ ʌɸ, ʧʦʪʨʝʙʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʧʦʜʜʝʨʞʢʘ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥ-
ʥʦʛʦ ʜʦʩʪʠʞʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʤʦʛʦ ʫʨʦʚʥʷ ʌɸ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ 
ʙʳʪʴ ʩʥʠʞʝʥ ʥʝ ʧʦʟʜʥʝʝ 8-ʤʠ ʥʝʜʝʣʴ ʙʝʨʝʤʝʥʥʦʩʪʠ. ʄʦʞʝʪ ʧʦ-
ʪʨʝʙʦʚʘʪʴʩʷ ʠʥʪʝʥʩʠʚʥʦʝ ʣʝʯʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʦʩʧʠʪʘʣʠʟʘʮʠʷ, 
ʜʣʷ ʚʚʝʜʝʥʠʷ ʜʠʝʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ.
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ʊʘʙʣʠʮʘ 11. 
ʇʦʪʨʝʙʥʦʩʪʴ ʚ ʦʩʥʦʚʥʳʭ ʧʠʱʝʚʳʭ ʚʝʱʝʩʪʚʘʭ ʫ ʞʝʥʱʠʥ ʩ 
ʌʂʋ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ (ʜʘʥʥʳʝ ʄʦʩʢʦʚʩʢʦʛʦ ʮʝʥʪʨʘ 

ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ, ʥʝ ʦʧʫʙʣʠʢʦʚʘʥʳ)

ʇʝʨʠʦʜ 
ʙʝʨʝʤʝʥ-
ʥʦʩʪʠ

ʇʦʪʨʝʙʥʦʩʪʴ ʚ 
ʦʩʥʦʚʥʳʭ ʧʠʱʝ-
ʚʳʭ ʚʝʱʝʩʪʚʘʭ

ɹʝʣʢʠ, 
ʛ

ɹʝʣʢʠ ʝʩʪʝ-
ʩʪʚʝʥʥʳʭ 

ʧʨʦʜʫʢʪʦʚ, ʛ

ɾʠ-
ʨʳ, 
ʛ

ʋʛʣʝ-
ʚʦ-
ʜʳ, ʛ

ʂʘʣʦ-
ʨʠʠ, 
ʢʢʘʣ

1 ʪʨʠ-
ʤʝʩʪʨ

ʥʘ ʢʛ ʤʘʩʩʳ 1-1,6 0,11- 0,13 1,5 6,5-7 40-50 
ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ʧʦʪʨʝʙʥʦʩʪʴ 

70-80 6,6-9,2 90-
100

400 2400- 
3500 

2 ʪʨʠ-
ʤʝʩʪʨ

ʥʘ ʢʛ ʤʘʩʩʳ 1,2-1,7 0,15-0,2 1,6 7-7,5 45-55
ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ʧʦʪʨʝʙʥʦʩʪʴ 

80 9- 14 96-
110

420-
520

2700-
3800

3 ʪʨʠ-
ʤʝʩʪʨ

ʥʘ ʢʛ ʤʘʩʩʳ 1,2-1,9 0,25-0,33 1,6 7-7,5 45-55 
ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ 
ʧʦʪʨʝʙʥʦʩʪʴ 

85 ʛ 15- 20 96-
110

420-
520ʛ

2700-
3800

ʇʦʩʣʝ ʨʦʜʦʚ ʧʦʪʨʝʙʥʦʩʪʴ ʤʘʪʝʨʠ ʚ ʌɸ ʩʥʠʞʘʝʪʩʷ ʧʦ ʩʨʘʚʥʝ-
ʥʠʶ ʩ ʫʚʝʣʠʯʝʥʥʳʤʠ ʘʥʘʙʦʣʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ ʚ ʪʨʝʪʴʝʤ 
ʪʨʠʤʝʩʪʨʝ, ʧʦʵʪʦʤʫ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʨʦʜʦ-
ʚʳʭ ʩʦʩʪʦʷʥʠʡ ʩʣʝʜʫʝʪ ʧʨʦʜʦʣʞʘʪʴ ʪʱʘʪʝʣʴʥʳʡ ʤʝʪʘʙʦʣʠʯʝ-
ʩʢʠʡ ʠ ʧʠʱʝʚʦʡ ʤʦʥʠʪʦʨʠʥʛ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʣʝʯʝʙʥʳʭ ʧʨʦʜʫʢ-
ʪʦʚ ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʠ ʙʝʣʢʦʚʳʝ ʧʦʪʨʝʙʥʦʩʪʠ, 
ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ. ʇʨʦʪʠʚʦ-
ʧʦʢʘʟʘʥʠʡ ʢ ʛʨʫʜʥʦʤʫ ʚʩʢʘʨʤʣʠʚʘʥʠʶ ʫ ʞʝʥʱʠʥ ʩ ʌʂʋ ʥʝʪ, ʪʘʢ 
ʢʘʢ ʤʣʘʜʝʥʮʳ, ʥʝ ʠʤʝʶʱʠʝ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʌɸɻ, ʩʧʦʩʦʙʥʳ ʩʘ-
ʤʦʩʪʦʷʪʝʣʴʥʦ ʤʝʪʘʙʦʣʠʟʠʨʦʚʘʪʴ ʬʝʥʠʣʘʣʘʥʠʥ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ 
ʛʨʫʜʥʦʤ ʤʦʣʦʢʝ ʤʘʪʝʨʠ.

ɼʝʪʠ ʞʝʥʱʠʥ ʩ ʌʂʋ ʩʨʘʟʫ ʧʦʩʣʝ ʨʦʞʜʝʥʠʷ ʜʦʣʞʥʳ ʧʨʦʡ-
ʪʠ ʧʦʣʥʦʝ ʥʝʚʨʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 
ʕʭʦ-ʂɻ, ʚ ʚʦʟʨʘʩʪʝ 1, 4, 8 ʠ 14 ʣʝʪ - ʦʙʩʣʝʜʦʚʘʥʠʝ ʥʝʚʨʦʣʦʛʘ 
ʠ ʧʩʠʭʦʣʦʛʘ, ʚʢʣʶʯʘʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 
ʫʨʦʚʥʷ.
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ʇʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʌʂʋ ʠ ɻʌɸ

ʇʝʨʝʭʦʜ ʢ ʚʟʨʦʩʣʦʡ ʞʠʟʥʠ ð ʧʝʨʠʦʜ ʚʳʩʦʢʦʛʦ ʨʠʩʢʘ ʜʣʷ 
ʙʦʣʴʥʳʭ ʩ ʌʂʋ ʠ ɻʌɸ. ʂʘʢ ʠ ʚʩʝ ʧʦʜʨʦʩʪʢʠ, ʦʥʠ ʩʪʘʣʢʠʚʘʶʪ-
ʩʷ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʝʨʠʦʜʘ ʧʦʣʦʚʦʛʦ ʩʦʟʨʝʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʦʷʚ-
ʣʷʶʪʩʷ ʚ ʩʪʨʝʤʣʝʥʠʠ ʢ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʤʷʪʝʞʥʦʤ ʧʦʚʝʜʝʥʠʠ, 
ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʚʣʠʷʥʠʶ ʩʦ ʩʪʦʨʦʥʳ ʩʚʝʨʩʪʥʠʢʦʚ. ʊʨʫʜʥʦʩʪʠ 
ʫʩʫʛʫʙʣʷʶʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʩʦʙʣʶʜʝʥʠʷ ʜʠʝʪʦʪʝʨʘʧʠʠ, ʚʦʟ-
ʥʠʢʘʝʪ ʨʠʩʢ ʧʦʪʝʨʠ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʚʳʩʦʢʠʡ ʨʠʩʢ 
ʧʦʣʥʦʡ ʫʪʨʘʪʳ ʤʝʜʠʮʠʥʩʢʦʛʦ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝ-
ʦʙʭʦʜʠʤʘ ʦʨʛʘʥʠʟʘʮʠʷ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ 
ʩʝʤʴʷʤ ʙʦʣʴʥʳʭ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʥʘʯʠʥʘʪʴʩʷ ʩ ʤʦʤʝʥʪʘ ʧʦʷʚʣʝ-
ʥʠʷ ʚ ʩʝʤʴʝ ʙʦʣʴʥʦʛʦ ʨʝʙʝʥʢʘ. ɺʦ ʚʨʝʤʷ ʧʝʨʝʭʦʜʥʦʛʦ ʧʝʨʠʦʜʘ 
ʧʦʜʨʦʩʪʢʘʤ ʦʩʦʙʝʥʥʦ ʥʝʦʙʭʦʜʠʤʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʘʷ ʧʦʤʦʱʴ ʧʦ 
ʚʦʧʨʦʩʘʤ ʢʦʤʤʫʥʠʢʘʮʠʠ ʚ ʩʝʤʴʝ ʠ ʦʙʱʝʩʪʚʝ, ʧʨʦʬʝʩʩʠʦʥʘʣʴ-
ʥʦʡ ʦʨʠʝʥʪʘʮʠʠ, ʜʣʷ ʞʝʥʱʠʥ ʩ ʌʂʋ ʘʢʮʝʥʪ ʩʣʝʜʫʝʪ ʜʝʣʘʪʴ ʥʘ 
ʚʦʧʨʦʩʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʝʨʝʤʝʥʥʦʩʪʴʶ. ʂʦʥʩʫʣʴʪʘʮʠʷ ʧʩʠʭʦʣʦʛʘ 
ʜʣʷ ʙʦʣʴʥʳʭ ʌʂʋ ʧʦʜʨʦʩʪʢʦʚʦʛʦ ʚʦʟʨʘʩʪʘ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴ-
ʥʦʡ ʠ ʜʦʣʞʥʘ ʧʨʦʭʦʜʠʪʴ ʝʞʝʛʦʜʥʦ. ɹʝʟ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦʜʜʝʨʞʢʠ 
ʙʦʣʴʥʳʭ ʩ ʌʂʋ ʠ ɻʌɸ ʚ ʧʝʨʝʭʦʜʥʦʤ ʧʝʨʠʦʜʝ ʤʥʦʛʠʝ ʧʨʝʠʤʫ-
ʱʝʩʪʚʘ, ʜʦʩʪʠʛʥʫʪʳʝ ʚ ʭʦʜʝ ʨʘʥʥʝʛʦ ʣʝʯʝʥʠʷ, ʤʦʛʫʪ ʙʳʪʴ ʫʪʨʘ-
ʯʝʥʳ. 
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ʇʨʠʣʦʞʝʥʠʝ 1

ʇʨʘʚʠʣʘ ʟʘʙʦʨʘ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʜʣʷ ʩʢʨʠʥʠʥʛʘ ʥʘ 
ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʙʦʣʝʟʥʠ ʦʙʤʝʥʘ

ɿʘʙʦʨ ʢʨʦʚʠ ʫ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 4-5-ʡ ʜʝʥʴ 
ʞʠʟʥʠ (ʫ ʥʝʜʦʥʦʰʝʥʥʳʭ ʜʝʪʝʡ ʥʘ 7-ʡ ʜʝʥʴ ʞʠʟʥʠ), ʥʦ ʥʝ ʨʘʥʝʝ 
ʯʝʤ ʯʝʨʝʟ 2 ʜʥʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʵʥʪʝʨʘʣʴʥʦʛʦ ʧʠʪʘʥʠʷ. ɿʘʙʦʨ ʢʨʦ-
ʚʠ ʨʘʥʝʝ 4-ʭ ʜʥʝʡ ʞʠʟʥʠ ʥʝʞʝʣʘʪʝʣʝʥ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʣʦʞ-
ʥʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʠ ʣʦʞʥʦʦʪʨʠʮʘʪʝʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦ-
ʚʘʥʠʷ. 

ʆʙʨʘʟʝʮ ʢʨʦʚʠ ʙʝʨʫʪ ʠʟ ʧʷʪʢʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʯʝ-
ʨʝʟ 3 ʯʘʩʘ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʝʦʙʭʦʜʠʤʦ ʩʦ-
ʛʨʝʪʴ ʩʪʦʧʫ ʨʝʙʸʥʢʘ, ʦʙʝʨʥʫʚ ʝʸ ʚ ʧʦʣʦʪʝʥʮʝ, ʩʤʦʯʝʥʥʦʝ ʪʝʧʣʦʡ 
ʚʦʜʦʡ (ʥʝ ʚʳʰʝ 42 ʛʨʘʜʫʩʦʚ) ʥʘ 1-2 ʤʠʥʫʪʳ, ʟʘʪʝʤ ʧʨʦʪʝʨʝʪʴ ʦʙ-
ʣʘʩʪʴ ʧʫʥʢʮʠʠ ʩʪʝʨʠʣʴʥʦʡ ʩʘʣʬʝʪʢʦʡ, ʩʤʦʯʝʥʥʦʡ 70% ʩʧʠʨʪʦʤ. 
ɺʦ ʠʟʙʝʞʘʥʠʝ ʛʝʤʦʣʠʟʘ ʢʨʦʚʠ ʦʙʨʘʙʦʪʘʥʥʦʝ ʤʝʩʪʦ ʩʣʝʜʫʝʪ ʧʨʦ-
ʤʦʢʥʫʪʴ ʩʫʭʦʡ ʩʪʝʨʠʣʴʥʦʡ ʩʘʣʬʝʪʢʦʡ.

ʄʝʩʪʦ ʧʨʦʢʦʣʘ ʨʘʩʧʦʣʦʞʝʥʦ ʤʝʜʠʘʣʴʥʦ ʦʪ ʣʠʥʠʠ, ʧʨʦʚʝʜʝʥ-
ʥʦʡ ʦʪ ʙʦʣʴʰʦʛʦ ʧʘʣʴʮʘ ʜʦ ʧʷʪʢʠ, ʠʣʠ ʣʘʪʝʨʘʣʴʥʦ ʦʪ ʣʠʥʠʠ, ʧʨʦ-
ʚʝʜʝʥʥʦʡ ʦʪ ʤʠʟʠʥʮʘ ʜʦ ʧʷʪʢʠ (ʟʘʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʥʘ ʨʠʩ. 
2). ɻʣʫʙʠʥʘ ʧʫʥʢʪʠʨʦʚʘʥʠʷ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 2-5 ʤʤ, ʪ.ʢ. ʧʨʠ 
ʙʦʣʝʝ ʛʣʫʙʦʢʦʤ ʧʨʦʢʦʣʝ ʚʦʟʥʠʢʘʝʪ ʦʧʘʩʥʦʩʪʴ ʦʩʪʝʦʤʠʝʣʠʪʘ. 

ʈʠʩ. 2. ɿʘʙʦʨ ʦʙʨʘʟʮʘ ʢʨʦʚʠ ʠʟ ʧʷʪʢʠ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ
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ʇʨʦʢʦʣ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʜʥʦʨʘʟʦʚʳʤ ʩʢʘʨʠʬʠʢʘʪʦʨʦʤ, ʧʝʨ-
ʚʘʷ ʢʘʧʣʷ ʢʨʦʚʠ ʩʥʠʤʘʝʪʩʷ ʩʪʝʨʠʣʴʥʳʤ ʩʫʭʠʤ ʪʘʤʧʦʥʦʤ. ɺʪʦʨʘʷ 
ʢʘʧʣʷ ʢʨʦʚʠ ʥʘʥʦʩʠʪʩʷ ʥʘ ʪʝʩʪ-ʙʣʘʥʢ, ʧʨʦʧʠʪʳʚʘʝʤʳʡ ʢʨʦʚʴʶ 
ʧʦʣʥʦʩʪʴʶ ʠ ʥʘʩʢʚʦʟʴ ʚ ʫʢʘʟʘʥʥʳʭ ʤʝʩʪʘʭ (ʢʨʫʞʢʠ). ʏʨʝʟʤʝʨ-
ʥʦʝ ʩʜʘʚʣʠʚʘʥʠʝ ʤʝʩʪʘ ʧʨʦʢʦʣʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʛʝʤʦʣʠʟ ʠʣʠ ʧʨʠ-
ʤʝʰʠʚʘʥʠʝ ʢ ʦʙʨʘʟʮʫ ʪʢʘʥʝʚʦʡ ʞʠʜʢʦʩʪʠ. 

ʂʨʦʚʴ ʥʘʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʥʘ ʣʠʮʝʚʫʶ ʩʪʦʨʦʥʫ ʙʣʘʥʢʘ. ʅʘ ʢʘʞ-
ʜʫʶ ʦʙʣʘʩʪʴ ʢʨʦʚʴ ʥʘʥʦʩʠʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ. ɿʘʧʨʝʱʝʥʦ ʥʘ-
ʩʣʘʠʚʘʪʴ ʥʘ ʫʞʝ ʥʘʥʝʩʝʥʥʫʶ ʢʨʦʚʴ ʚʪʦʨʦʡ ʩʣʦʡ, ʵʪʦ ʠʩʢʘʞʘʝʪ 
ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɽʩʣʠ ʢʨʦʚʠ ʤʘʣʦ, ʣʫʯʰʝ ʧʨʘʚʠʣʴʥʦ 
ʟʘʧʦʣʥʠʪʴ ʤʝʥʴʰʝ ʦʙʣʘʩʪʝʡ, ʯʝʤ ʚʩʝ, ʥʦ ʥʝʧʨʘʚʠʣʴʥʦ.

ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʢʨʠʥʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʙʦʣʝʟ-
ʥʝʡ ʦʙʤʝʥʘ, ʧʷʪʝʥ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʧʷʪʠ. ɺʠʜ ʧʷʪʝʥ ʜʦʣ-
ʞʝʥ ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ ʩ ʦʙʝʠʭ ʩʪʦʨʦʥ ʪʝʩʪ-ʙʣʘʥʢʘ.

ɹʣʘʥʢ ʩ ʢʨʦʚʴʶ ʚʳʩʫʰʠʚʘʝʪʩʷ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʣʦʞʝʥʠʠ 
ʥʘ ʯʠʩʪʦʡ ʦʙʝʟʞʠʨʝʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʪʝʯʝʥʠʝ 3 ʯʘʩʦʚ ʧʨʠ ʢʦʤ-
ʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ (15-22 ʛʨʘʜʫʩʘ ʎʝʣʴʩʠʷ). ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ 
ʩʦʧʨʠʢʦʩʥʦʚʝʥʠʝ ʙʣʘʥʢʦʚ ʤʝʞʜʫ ʩʦʙʦʡ ʚʦ ʚʨʝʤʷ ʩʫʰʢʠ. ʅʝʣʴʟʷ 
ʠʩʧʦʣʴʟʦʚʘʪʴ ʣʶʙʳʝ ʚʠʜʳ ʥʘʛʨʝʚʘ ʙʣʘʥʢʘ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʩʫʰʢʠ 
(ʩʦʣʥʝʯʥʳʡ ʩʚʝʪ, ʬʝʥ, ʙʘʪʘʨʝʷ ʠ ʪ.ʧ.). 

ɺ ʦʙʤʝʥʥʦʡ ʢʘʨʪʝ ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʜʝʣʘʝʪʩʷ ʦʪʤʝʪʢʘ ʦ ʧʨʦ-
ʚʝʜʝʥʥʦʤ ʟʘʙʦʨʝ ʢʨʦʚʠ. ɺ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʚ ʜʦʢʫʤʝʥʪʘʮʠʠ 
ʥʦʚʦʨʦʞʜʝʥʥʦʛʦ ʨʝʙʝʥʢʘ ʦʪʤʝʪʢʠ ʦ ʟʘʙʦʨʝ ʦʙʨʘʟʮʘ ʢʨʦʚʠ, ʧʨʠ 
ʝʛʦ ʧʦʩʪʫʧʣʝʥʠʠ ʧʦʜ ʥʘʙʣʶʜʝʥʠʝ ʚ ʜʝʪʩʢʫʶ ʧʦʣʠʢʣʠʥʠʢʫ ʧʦ 
ʤʝʩʪʫ ʞʠʪʝʣʴʩʪʚʘ ʠʣʠ ʧʝʨʝʚʦʜʝ ʧʦ ʤʝʜʠʮʠʥʩʢʠʤ ʧʦʢʘʟʘʥʠʷʤ ʚ 
ʙʦʣʴʥʠʯʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʟʘʙʦʨ ʦʙʨʘʟʮʘ ʢʨʦʚʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 
ʚ ʫʢʘʟʘʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʢʦ-
ʤʝʥʜʘʮʠʷʤʠ. ɺʳʩʫʰʝʥʥʳʡ ʪʝʩʪ-ʙʣʘʥʢ ʩ ʦʙʨʘʟʮʦʤ ʢʨʦʚʠ ʦʪʧʨʘʚ-
ʣʷʝʪʩʷ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʘ ʚ ʣʘʙʦʨʘʪʦʨʠʶ 
ʥʝʦʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ.

ʅʝʧʨʘʚʠʣʴʥʘʷ ʧʦʜʛʦʪʦʚʢʘ ʧʘʮʠʝʥʪʘ ʢ ʚʟʷʪʠʶ ʢʨʦʚʠ, ʥʘʨʫ-
ʰʝʥʠʝ ʪʝʭʥʠʢʠ ʚʟʷʪʠʷ ʧʨʦʙʳ, ʧʨʘʚʠʣ ʭʨʘʥʝʥʠʷ ʠ ʪʨʘʥʩʧʦʨʪʠ-
ʨʦʚʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʳʤ 
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ʨʝʟʫʣʴʪʘʪʘʤ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʦʞʥʦʧʦʣʦʞʠʪʝʣʴ-
ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʢʨʠʥʠʥʛʘ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 
ʥʝʦʙʭʦʜʠʤʳʭ ʧʦʚʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʭʦʜʘ ʨʝʘʢʪʠʚʦʚ, ʢ 
ʥʝʦʧʨʘʚʜʘʥʥʦʤʫ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʝʩʩʫ ʫ ʨʦʜʠʪʝʣʝʡ. ʃʦʞ-
ʥʦʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʧʫʩʢʫ ʩʢʨʠ-
ʥʠʨʫʝʤʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʝʙʝʥʢʦʤ 
ʧʝʜʠʘʪʨ ʤʦʞʝʪ ʚʳʷʚʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʩʠʤʧʪʦʤʳ, ʭʘʨʘʢʪʝʨʥʳʝ 
ʜʣʷ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʦʙʤʝʥʘ, ʜʘʞʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 
ʨʝʟʫʣʴʪʘʪʘʭ ʩʢʨʠʥʠʥʛʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʫʛʣʫ-
ʙʣʝʥʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʨʝʙʝʥʢʘ. 
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ʇʨʠʣʦʞʝʥʠʝ 2

ʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ  
ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ ʜʣʷ ʙʦʣʴʥʳʭ ʌʂʋ (ʚ 100 ʛ ʩʫʭʦʛʦ ʧʨʦʜʫʢ-

ʪʘ, ʜʣʷ ʞʠʜʢʠʭ ʧʨʦʜʫʢʪʦʚ ʫʢʘʟʘʥʦ ʦʪʜʝʣʴʥʦ)
ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʨʦʜʫʢʪʘ

ɹʝʣʦʢ (ʵʢ-
ʚʠʚʘʣʝʥʪ), ʛ

ɾʠʨ, ʛ ʋʛʣʝ-
ʚʦʜʳ, ʛ

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 
ʮʝʥʥʦʩʪʴ, ʢʢʘʣ

ʇʨʦʜʫʢʪʳ ʜʣʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ
ɸʬʝʥʠʣʘʢ 131 13 25 52 485
ɸʬʝʥʠʣʘʢ 151 15 23 51,7 474
ʅʫʪʨʠʛʝʥ 14 ï 
phe
PREMIUM1

14 23 ʚ ʪ.ʯ. 
ɼʎʇʅɾʂ

52 460

ɸʥʘʤʠʢʩ ʍʈ LCP
ʄD ʤʠʣ ʌʂʋ-0 13 23 ʚ ʪ.ʯ. 

ɼʎʇʅɾʂ 
59 495

COMIDA-PKU ɸ 
ʬʦʨʤʫʣʘ + LCP

11,8 27,4 ʚ ʪ.ʯ. 
ɼʎʇʅɾʂ

52,6 506

ʇʨʦʜʫʢʪʳ ʜʣʷ ʙʦʣʴʥʳʭ ʌʂʋ ʩʪʘʨʰʝ 1 ʛʦʜʘ
ɸʬʝʥʠʣʘʢ 201 20 18 50,4 444
ɸʬʝʥʠʣʘʢ 401 40 13,5 31 405
ʅʫʪʨʠʛʝʥ 301 30 0 54 336
ʅʫʪʨʠʛʝʥ 701,2 70 0 6,9 308
ʅʫʪʨʠʛʝʥ 751,2 75 0 1,3 305
ʅʫʪʨʠʛʝʥ 20 ï 
phe
PREMIUM1

20 18 48 434

ʅʫʪʨʠʛʝʥ 40 ï 
phe
PREMIUM1

40 13,5 28 393

ʅʫʪʨʠʛʝʥ 70 ï 
phe
PREMIUM1,2

70 0 0-12 280

ʇ-ɸʄ 1 75 0 0 300
ʇ-ɸʄ 2 75 0 0 300
ʇ-ɸʄ 32 75 0 0 300
ʍʈ ʄʘʢʩʘʤʝʡʜ 39 ʤʝʥʝʝ 0,5 34 297
ʍʈ ʄʘʢʩʘʤʫʤ 25 ʤʝʥʝʝ 0,5 51 309
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ʅʘʠʤʝʥʦʚʘʥʠʝ 
ʧʨʦʜʫʢʪʘ

ɹʝʣʦʢ (ʵʢ-
ʚʠʚʘʣʝʥʪ), ʛ

ɾʠʨ, ʛ ʋʛʣʝ-
ʚʦʜʳ, ʛ

ʕʥʝʨʛʝʪʠʯʝʩʢʘʷ 
ʮʝʥʥʦʩʪʴ, ʢʢʘʣ

ʀʟʠʬʝʥ (100 ʤʣ) 6,7 2,0 5,1 65
ʃʦʬʣʝʢʩ (62,5ʤʣ) 10 - 4,4 58
ʇ-ɸʄ ʤʘʪʝʨʠʥ-
ʩʢʠʡ2

77,5 0 0 310

ʄD ʤʠʣ ʌʂʋ-1 20 0 73 372
ʄD ʤʠʣ ʌʂʋ-2 40 6,1 46,9 402
ʄD ʤʠʣ ʌʂʋ-32 69,1 0 23 368
ʄD ʤʠʣ ʌʂʋ 
ʇʨʝʤʠʫʤ2

69,1 1,9 23 385

COMIDA-PKU ɺ 
ʬʦʨʤʫʣʘ

31,1 15 40,6 422

COMIDA-PKU ɺ 
ʬʦʨʤʫʣʘ ʂʣʫʙ-
ʥʠʢʘ

31,1 14,2 40,5 419

COMIDA-PKU 
ɺ ʬʦʨʤʫʣʘ ʂʘʨʘ-
ʤʝʣʴ

31,1 14,8 40,6 422

COMIDA-PKU 
ɺ ʬʦʨʤʫʣʘ ʐʦ-
ʢʦʣʘʜ

31,1 14,2 38,7 415

COMIDA-PKU 
ɺ ʬʦʨʤʫʣʘ 
ɸʧʝʣʴʩʠʥ-ʃʠʤʦʥ

31,1 13,1 41,1 412

COMIDA-PKU ɺ2 73 0 0,5 296
COMIDA-PKU ʉ 
ʬʦʨʤʫʣʘ

45 0 38,9 335

COMIDA-PKU 
ʉ ʬʦʨʤʫʣʘ 
ɸʧʝʣʴʩʠʥ-ʃʠʤʦʥ

45 0 36 331

COMIDA-PKU ʉ2 75 0 0,4 302
COMIDA-PKU ʉ2 
ʢʘʧʩʫʣʳ

75 0 0,4 302

1. ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ.
2. ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʜʠ-

ʝʪʦʪʝʨʘʧʠʠ  ʞʝʥʱʠʥ ʩ ʌʂʋ ʚ ʧʝʨʠʦʜ ʧʨʝʢʦʥʮʝʧʮʠʦʥʥʦʡ ʧʦʜʛʦʪʦʚʢʠ 
ʠ ʚʦ ʚʨʝʤʷ ʙʝʨʝʤʝʥʥʦʩʪʠ 
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ʇʨʠʣʦʞʝʥʠʝ 3
ʄʝʪʦʜ ʚʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ  

ʣʝʯʝʙʥʦʛʦ ʧʠʪʘʥʠʷ
ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʜʫʢʪʳ ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ ʘʤʠʥʦʢʠʩʣʦʪ 

ʙʝʟ ʌɸ ʚʚʦʜʷʪ ʚ ʨʘʮʠʦʥ ʧʦʩʪʝʧʝʥʥʦ, ʚ ʪʝʯʝʥʠʝ 5-7ʜʥʝʡ, ʥʘʯʘʣʴ-
ʥʳʝ ʜʦʟʳ ʩʦʩʪʘʚʣʷʶʪ 1/5-1/10 ʯʘʩʪʴ ʦʪ ʠʭ ʥʝʦʙʭʦʜʠʤʦʛʦ ʩʫʪʦʯʥʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ. ʆʜʥʦʚʨʝʤʝʥʥʦ ʚ ʨʘʮʠʦʥʝ ʫʤʝʥʴʰʘʶʪ ʜʦʣʶ ʛʨʫʜʥʦʛʦ 
ʤʦʣʦʢʘ ʠʣʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʩʤʝʩʠ. ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦ-
ʜʫʢʪ ʜʦʙʘʚʣʷʶʪ ʚ ʢʘʞʜʳʡ ʧʨʠʝʤ ʧʠʱʠ ʢ ʩʮʝʞʝʥʥʦʤʫ ʞʝʥʩʢʦʤʫ 
ʤʦʣʦʢʫ ʠʣʠ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ, ʢʦʪʦʨʳʝ ʜʦ ʚʚʝʜʝ-
ʥʠʷ ʧʨʠʢʦʨʤʘ ʩʣʫʞʘʪ ʜʣʷ ʨʝʙʝʥʢʘ, ʙʦʣʴʥʦʛʦ ʌʂʋ, ʝʜʠʥʩʪʚʝʥʥʳʤ 
ʠʩʪʦʯʥʠʢʦʤ ʥʘʪʫʨʘʣʴʥʦʛʦ (ʝʩʪʝʩʪʚʝʥʥʦʛʦ) ʙʝʣʢʘ.

ʉʮʝʞʝʥʥʦʝ ʞʝʥʩʢʦʝ ʤʦʣʦʢʦ ʠʣʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʫʶ ʤʦʣʦʯʥʫʶ 
ʩʤʝʩʴ ʩʦʝʜʠʥʷʶʪ ʩ ʥʝʦʙʭʦʜʠʤʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥ-
ʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʨʘʟʚʝʜʝʥʥʦʛʦ ʢʠʧʷʯʝʥʦʡ ʚʦʜʦʡ ʠʣʠ ʩʧʝʮʠʘʣʴʥʦʡ 
ʚʦʜʦʡ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʙʱʠʡ ʦʙʲʝʤ ʧʠʪʘʥʠʷ ʩʦ-
ʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʨʘʩʪʫ ʙʦʣʴʥʦʛʦ. ʇʠʪʘʥʠʝ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʛʦʪʦʚʠʪʴ 
ʧʝʨʝʜ ʢʘʞʜʳʤ ʢʦʨʤʣʝʥʠʝʤ.

ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ ʢ ʥʘʟʥʘʯʝʥʠʶ ʜʠʝʪʳ ʛʨʫʜʥʦʤʫ 
ʨʝʙʝʥʢʫ. ɽʩʣʠ ʫʨʦʚʝʥʴ ʌɸ ʚ ʢʨʦʚʠ ʦʯʝʥʴ ʚʳʩʦʢ ( Ó1200 ʤʢʤʦʣʴ/ʣ), 
ʧʨʠ ʧʝʨʝʚʦʜʝ ʥʘ ʣʝʯʝʙʥʫʶ ʜʠʝʪʫ ʨʝʢʦʤʝʥʜʫʶʪ ʢʦʨʤʠʪʴ ʙʦʣʴʥʦ-
ʛʦ ʚ ʪʝʯʝʥʠʝ 2-3 ʜʥʝʡ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤ ʧʨʦʜʫʢʪʦʤ 
ʥʘ ʦʩʥʦʚʝ ʩʤʝʩʠ ʘʤʠʥʦʢʠʩʣʦʪ ʙʝʟ ʌɸ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʠʥ-
ʪʝʥʩʠʚʥʦ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʌɸ ʢʨʦʚʠ. ʇʦʩʣʝ ʝʛʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʚ 
ʨʘʮʠʦʥ ʧʦʩʪʝʧʝʥʥʦ ʚʦʟʚʨʘʱʘʶʪ ʩʮʝʞʝʥʥʦʝ ʞʝʥʩʢʦʝ ʤʦʣʦʢʦ ʠʣʠ 
ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʤʦʣʦʯʥʫʶ ʩʤʝʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʧʫʩʪʠʤʳʤ 
ʢʦʣʠʯʝʩʪʚʦʤ ʥʘʪʫʨʘʣʴʥʦʛʦ ʙʝʣʢʘ ʠ ʧʦʜ ʢʦʥʪʨʦʣʝʤ ʌɸ ʢʨʦʚʠ. ɼʣʠ-
ʪʝʣʴʥʦʝ ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʤʝʩʴʶ ʙʝʟ 
ʬʝʥʠʣʘʣʘʥʠʥʘ ʥʝʜʦʧʫʩʪʠʤʦ, ʪʘʢ ʢʘʢ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʜʠʩʙʘʣʘʥ-
ʩʫ ʘʤʠʥʦʢʠʩʣʦʪ ʚ ʦʨʛʘʥʠʟʤʝ, ʩʥʠʞʝʥʠʶ ʠʤʤʫʥʥʦʛʦ ʩʪʘʪʫʩʘ, ʩʝ-
ʨʴʝʟʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʨʘʟʚʠʪʠʷ ʠ ʪ.ʜ.

ɺ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʤʝʥʷʪʴ ʛʨʫʜʥʦʝ 
ʚʩʢʘʨʤʣʠʚʘʥʠʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʢʦʨʤʣʝʥʠʝʤ ʩʮʝʞʝʥʥʳʤ ʤʦʣʦ-
ʢʦʤ, ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʣʘʢʪʘʮʠʠ ʚʧʣʦʪʴ ʜʦ 
ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʤʦʣʦʢʘ ʫ ʤʘʪʝʨʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʘʝʪ 
ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʘʪʫʩ ʤʘʪʝʨʠ ʠ ʨʝʙʝʥʢʘ). ɺʦʧʨʦʩ ʦ ʪʘʢʪʠ-
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ʢʝ ʛʨʫʜʥʦʛʦ ʚʩʢʘʨʤʣʠʚʘʥʠʷ (ʢʦʨʤʣʝʥʠʷ ʩʮʝʞʝʥʥʳʤ ʤʦʣʦʢʦʤ ʠʣʠ 
ʧʫʪʝʤ ʧʨʠʢʣʘʜʳʚʘʥʠʷ ʢ ʛʨʫʜʠ ʧʦʩʣʝ ʢʦʨʤʣʝʥʠʷ ʘʤʠʥʦʢʠʩʣʦʪʥʦʡ 
ʩʤʝʩʴʶ) ʦʙʩʫʞʜʘʝʪʩʷ ʠ ʨʝʰʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʚʨʘʯʦʤ.

ʇʨʠ ʧʝʨʝʚʦʜʝ ʨʝʙʝʥʢʘ ʥʘ ʣʝʯʝʙʥʫʶ ʜʠʝʪʫ ʧʨʦʠʟʚʦʜʷʪ ʦʨʠʝʥ-
ʪʠʨʦʚʦʯʥʳʡ ʨʘʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʠ 
ʧʨʦʜʫʢʪʦʚ ʩ ʥʘʪʫʨʘʣʴʥʳʤ ʙʝʣʢʦʤ (ʞʝʥʩʢʦʝ ʤʦʣʦʢʦ ʠʣʠ ʜʝʪʩʢʘʷ 
ʩʤʝʩʴ, ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʣʶʜʘ ʧʨʠʢʦʨʤʘ), ʧʦʜʩʯʝʪ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦ-
ʩʪʘʚʘ ʨʘʮʠʦʥʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʚʦʟʨʘʩʪʥʳʤ ʧʦ-
ʪʨʝʙʥʦʩʪʷʤ ʨʝʙʝʥʢʘ. 

ʇʨʠ ʥʘʟʥʘʯʝʥʠʠ ʜʠʝʪʳ ʠ ʚʳʙʦʨʝ ʣʝʯʝʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʣʷ ʙʦʣʴ-
ʥʳʭ ʌʂʋ ʩʪʘʨʰʝ ʦʜʥʦʛʦ ʛʦʜʘ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʚʦʟʨʘʩʪ ʜʝʪʝʡ, ʠʭ 
ʚʢʫʩʳ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ. ɺ ʵʪʦʤ ʚʦʟʨʘʩʪʥʦʤ ʧʝʨʠʦʜʝ 
ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʚ ʪʝʯʝʥʠʝ 1-2-ʭ 
ʥʝʜʝʣʴ ʩʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʤʝʩʠ ʜʣʷ ʜʝʪʝʡ ʧʝʨʚʦʛʦ ʛʦʜʘ ʞʠʟʥʠ 
ʥʘ ʣʝʯʝʙʥʫʶ ʩʤʝʩʴ ʜʣʷ ʜʝʪʝʡ ʩʪʘʨʰʝʛʦ ʚʦʟʨʘʩʪʘ. ʆʙʲʝʤ ʧʨʝʜʳʜʫ-
ʱʝʡ ʩʤʝʩʠ ʫʤʝʥʴʰʘʶʪ ʥʘ 1/4-1/5 ʯʘʩʪʴ ʠ ʜʦʙʘʚʣʷʶʪ ʵʢʚʠʚʘʣʝʥʪʥʦʝ 
ʧʦ ʙʝʣʢʫ ʢʦʣʠʯʝʩʪʚʦ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʘ, ʜʘʣʝʝ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘ-
ʶʪ ʢʦʣʠʯʝʩʪʚʦ ʣʝʯʝʙʥʦʛʦ ʧʨʦʜʫʢʪʘ ʜʦ ʥʝʦʙʭʦʜʠʤʦʛʦ ʦʙʲʝʤʘ. ʉʧʝ-
ʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʨʦʜʫʢʪ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʜʘʚʘʪʴ ʜʨʦʙʥʦ 3-4 ʨʘʟʘ 
ʚ ʜʝʥʴ, ʟʘʧʠʚʘʪʴ ʩʦʢʘʤʠ ʠʣʠ ʚʦʜʦʡ. ʂʦʣʠʯʝʩʪʚʦ ʝʛʦ ʨʘʩʩʯʠʪʳʚʘʶʪ ʚ 
ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʘʩʩʳ ʪʝʣʘ, ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʢʦʣʠʯʝʩʪʚ ʌɸ. 

ɺ ʧʨʦʮʝʩʩʝ ʜʣʠʪʝʣʴʥʦʛʦ ʣʝʯʝʥʠʷ ʥʦʚʘʷ ʘʤʠʥʦʢʠʩʣʦʪʥʘʷ ʩʤʝʩʴ 
ʚʚʦʜʠʪʩʷ ʚ ʨʘʮʠʦʥ ʧʘʮʠʝʥʪʘ ʩ ʌʂʋ ʥʝʦʜʥʦʢʨʘʪʥʦ. ɺ ʵʪʠ ʧʝʨʝ-
ʭʦʜʥʳʝ ʧʝʨʠʦʜʳ ʤʦʛʫʪ ʦʪʤʝʯʘʪʴʩʷ ʩʨʳʚʳ ʚ ʜʠʝʪʦʪʝʨʘʧʠʠ, ʦʪʢʘʟʳ 
ʦʪ ʧʨʠʝʤʘ ʥʦʚʦʛʦ ʣʝʯʝʙʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʧʦʷʚʣʝʥʠʝ ʜʨʫʛʠʭ ʥʝʞʝʣʘ-
ʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ. 

ɺʦ ʠʟʙʝʞʘʥʠʝ ʧʦʜʦʙʥʳʭ ʷʚʣʝʥʠʡ ʧʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʩʧʝʮʠ-
ʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʙʝʟ ʬʝʥʠʣʘʣʘʥʠʥʘ ʢ ʜʨʫʛʦʤʫ ʜʦʣʞʝʥ 
ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʩʪʝʧʝʥʥʦ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫ-
ʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʘʮʠʝʥʪʘ. ɺʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʟʘʤʝʥʳ 
ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʙʝʟ ʬʝʥʠʘʣʘʥʠʥʘ:

1. ʟʘʤʝʥʘ ʩʤʝʩʝʡ ʙʝʟ ʌɸ ʩ ʦʜʠʥʘʢʦʚʳʤ ʙʝʣʢʦʚʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ 
(ʨʠʩ. 5);

2. ʟʘʤʝʥʘ ʩʤʝʩʝʡ ʙʝʟ ʌɸ ʩ ʨʘʟʣʠʯʥʳʤ ʙʝʣʢʦʚʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ 
(ʨʠʩ. 6).
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ʈʠʩ. 5. ʉʭʝʤʘ ʟʘʤʝʥʳ ʩʤʝʩʝʡ ʩ ʦʜʠʥʘʢʦʚʳʤ ʙʝʣʢʦʚʳʤ ʵʢʚʠʚʘʣʝʥ-
ʪʦʤ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ (ʚ % ʚʳʨʘʞʘʝʪʩʷ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ɸʂ ʩʤʝʩʠ).

ʈʠʩ.6. ʉʭʝʤʘ ʟʘʤʝʥʳ ʩʤʝʩʝʡ ʩ ʨʘʟʣʠʯʥʳʤ ʙʝʣʢʦʚʳʤ ʵʢʚʠʚʘʣʝʥ-
ʪʦʤ ʚ ʪʝʯʝʥʠʝ 10 ʜʥʝʡ (ʚ % ʚʳʨʘʞʘʝʪʩʷ ʩʫʪʦʯʥʦʝ ʢʦʣʠʯʝ-
ʩʪʚʦ ʙʝʣʢʘ ɸʂ ʩʤʝʩʠ).

ɿʘʤʝʥʘ ʩʤʝʩʝʡ ʩ ʦʜʠʥʘʢʦʚʳʤ ʙʝʣʢʦʚʳʤ ʵʢʚʠʚʘʣʝʥʪʦʤ ʤʦʞʝʪ 
ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʧʨʦʩʪʦʛʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʟʘʤʝʱʝʥʠʷ  
ʦʜʥʦʡ ʩʤʝʩʠ ʥʘ ʜʨʫʛʫʶ ʚ ʪʝʯʝʥʠʝ 5 ʜʥʝʡ. ɽʩʣʠ ʩʤʝʩʠ ʠʤʝʶʪ ʨʘʟ-
ʣʠʯʥʳʡ ʙʝʣʢʦʚʳʡ ʵʢʚʠʚʘʣʝʥʪ, ʪʦ ʠʭ ʟʘʤʝʥʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪ-
ʚʝʪʩʪʚʠʠ ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʥʠʭ ʙʝʣʢʘ, ʪʘʢʦʡ ʧʝʨʝʭʦʜ ʤʦʞʝʪ ʙʳʪʴ 
ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ (ʜʦ 10 ʜʥʝʡ).
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ʇʨʠʣʦʞʝʥʠʝ 4

çʇʀʑɽɺʆʁ ʉɺɽʊʆʌʆʈè
ʂʈɸʉʅʓʁ ʉʇʀʉʆʂ

( ʧʨʦʜʫʢʪʳ ʥʝ ʠʩʧʦʣʴʟʦʚʘʪʴ!)

ʄʷʩʦ ʠ ʤʷʩʥʳʝ ʠʟ-
ʜʝʣʠʷ

ɹʘʨʘʥʠʥʘ, ʛʦʚʷʜʠʥʘ, ʩʚʠʥʠʥʘ, ʤʷʩʦ ʧʪʠʮ (ʢʫʨʳ, 
ʫʪʢʠ, ʠʥʜʝʡʢʘ ʠ ʪ.ʧ.), ʢʦʣʙʘʩʳ, ʧʘʰʪʝʪʳ, ʩʘʨ-
ʜʝʣʴʢʠ, ʩʦʩʠʩʢʠ, ʩʫʙʧʨʦʜʫʢʪʳ (ʧʝʯʝʥʴ, ʧʦʯʢʠ, 
ʩʝʨʜʮʝ ʠ ʪ.ʧ.), ʤʷʩʥʳʝ ʜʝʣʠʢʘʪʝʩʳ (ʢʘʨʙʦʥʘʪ, 
ʙʫʞʝʥʠʥʘ ʠ ʪ.ʧ.).

ʈʳʙʘ ʠ ʨʳʙʥʳʝ 
ʧʨʦʜʫʢʪʳ

ʈʳʙʘ ʤʦʨʩʢʘʷ ʠ ʨʝʯʥʘʷ ʩʚʝʞʘʷ ʠ ʟʘʤʦʨʦʞʝʥ-
ʥʘʷ, ʨʳʙʥʳʝ ʢʦʥʩʝʨʚʳ, ʠʢʨʘ, ʢʨʘʙʦʚʳʝ ʠ ʨʳʙ-
ʥʳʝ ʧʘʣʦʯʢʠ, ʢʨʝʚʝʪʢʠ, ʤʦʣʣʶʩʢʠ, ʧʘʩʪʳ ʠ 
ʧʘʰʪʝʪʳ, ʨʘʢʠ.

ʊʚʦʨʦʛ ʠ ʩʳʨʳ
ʊʚʦʨʦʛ, ʪʚʦʨʦʞʢʠ, ʪʚʦʨʦʞʥʳʝ ʤʘʩʩʳ ʠ ʩʳʨʢʠ, 
ʙʨʳʥʟʘ, ʩʳʨʳ ʪʚʝʨʜʳʝ ʠ ʤʷʛʢʠʝ, ʩʳʨʳ ʠ ʩʳʨʢʠ 
ʧʣʘʚʣʝʥʳʝ, ʩʳʨʥʳʝ ʧʘʩʪʳ.

ʍʣʝʙ ʠ ʭʣʝʙʦʙʫʣʦʯ-
ʥʳʝ ʠʟʜʝʣʠʷ

ʄʫʢʘ (ʧʰʝʥʠʯʥʘʷ, ʨʞʘʥʘʷ, ʦʚʩʷʥʘʷ, ʛʨʝʯʥʝ-
ʚʘʷ), ʭʣʝʙ ʙʝʣʳʡ ʠ ʯʝʨʥʳʡ, ʭʣʝʙʥʳʝ ʧʘʣʦʯʢʠ, 
ʙʘʨʘʥʢʠ, ʙʫʣʦʯʢʠ, ʧʝʯʝʥʴʝ ʧʠʨʦʞʥʳʝ, ʩʫʰʢʠ, 
ʪʦʨʪʳ.

ʂʨʫʧʘ ʠ ʭʣʦʧʴʷ ʂʨʫʧʘ ʛʨʝʯʥʝʚʘʷ, ʧʰʝʥʦ, ʪʦʣʦʢʥʦ, ʢʨʫʧʘ ʤʘʥ-
ʥʘʷ, ʷʯʥʝʚʘʷ, ʭʣʦʧʴʷ ʦʚʩʷʥʳʝ çɻʝʨʢʫʣʝʩè.

ʉʦʝʚʳʝ ʧʨʦʜʫʢʪʳ
ʄʫʢʘ ʩʦʝʚʘʷ, ʧʨʦʜʫʢʪʳ ʠʟ ʩʦʠ (ʟʘʤʝʥʠʪʝʣʠ 
ʤʷʩʘ ʠ ʪ.ʧ.), ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ ʚ ʚʝʛʝ-
ʪʘʨʠʘʥʩʢʦʤ ʧʠʪʘʥʠʠ, ʧʦʧ-ʢʦʨʥ.

ʗʡʮʘ ɺʩʝ ʚʠʜʳ ʷʠʮ.
ʆʨʝʭʠ ɺʩʝ ʚʠʜʳ ʦʨʝʭʦʚ.
ɸʩʧʘʨʪʘʤ
(ʢʦʜ ʧʦ ʝʚʨʦʧʝʡ-
ʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘ-
ʮʠʠ ɽ-951)

ʅʠʟʢʦʢʘʣʦʨʠʡʥʳʝ ʥʘʧʠʪʢʠ ʠ ʞʝʚʘʪʝʣʴʥʳʝ ʨʝ-
ʟʠʥʢʠ, ʩʦʜʝʨʞʘʱʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʧʦʜʩʣʘʩʪʠ-
ʪʝʣʴ ʘʩʧʘʨʪʘʤ. 
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ɾɽʃʊʓʁ ʉʇʀʉʆʂ (ʧʨʠʤʝʥʷʪʴ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ)
ʆʩʥʦʚʘ ʧʝʨʝʯʥʷ ï ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʜʫʢʪʘ,  

ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʧʦʪʨʝʙʣʝʥʠʝ 50 ʤʛ ʬʝʥʠʣʘʣʘʥʠʥʘ

ʄʦʣʦʢʦ ʠ ʤʦʣʦʯ-
ʥʳʝ ʧʨʦʜʫʢʪʳ

ʄʦʣʦʢʦ, ʢʝʬʠʨ, ʡʦʛʫʨʪ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʙʝʣʢʘ 
ʥʝ ʙʦʣʝʝ 2,8 ʛ/100 ʤʣ) ï 30 ʤʣ
ʄʦʣʦʢʦ ʩʛʫʱʝʥʥʦʝ ʩ ʩʘʭʘʨʦʤ ï 15 ʤʣ
ʇʘʭʪʘ ï 30 ʤʣ
ʉʳʚʦʨʦʪʢʘ ʪʚʦʨʦʞʥʘʷ ï 120 ʤʣ
ʉʤʝʪʘʥʘ-35 ʤʣ
ʉʣʠʚʢʠ 35% ʞʠʨʥʦʩʪʠ ï 45 ʤʣ
ʉʣʠʚʢʠ 10% ʞʠʨʥʦʩʪʠ ï 30 ʤʣ

ʂʨʫʧʘ ʠ ʢʨʫʧʷʥʳʝ 
ʠʟʜʝʣʠʷ

ʈʠʩ ʦʪʚʘʨʥʦʡ ï 45 ʛ
ʂʫʢʫʨʫʟʥʘʷ ʢʨʫʧʘ ʚʘʨʝʥʘʷ (ʤʘʤʘʣʳʛʘ) ï 35 ʛ
ʂʫʢʫʨʫʟʥʳʝ ʭʣʦʧʴʷ ï 15 ʛ

ʆʚʦʱʠ

ʂʘʨʪʦʬʝʣʴ ʚʘʨʝʥʳʡ ʚ ʤʫʥʜʠʨʝ ï 80 ʛ
ʂʘʨʪʦʬʝʣʴ-ʬʨʠ ʠʣʠ ʞʘʨʝʥʳʡ ï 55 ʛ
ʏʠʧʩʳ ï 45 ʛ
ʂʘʨʪʦʬʝʣʴʥʦʝ ʧʶʨʝ ʙʳʩʪʨʦʛʦ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 
ï 10 ʛ
ʂʘʧʫʩʪʘ ʮʚʝʪʥʘʷ ʚʘʨʝʥʘʷ ï 30 ʛ
ɹʨʦʢʢʦʣʠ ʩʳʨʘʷ, ʚʘʨʝʥʘʷ ï 30 ʛ
ɹʨʶʩʩʝʣʴʩʢʘʷ ʢʘʧʫʩʪʘ, ʚʘʨʝʥʘʷ ï 35 ʛ.

ʆʚʦʱʥʳʝ ʢʦʥʩʝʨ-
ʚʳ

ʀʢʨʘ ʙʘʢʣʘʞʘʥʥʘʷ ï 60 ʛ
ʀʢʨʘ ʢʘʙʘʯʢʦʚʘʷ ï 50 ʛ
ʐʧʠʥʘʪ-ʧʶʨʝ ï50 ʛ
ɻʦʨʦʰʝʢ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʡ ï 30 ʛ
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ɿɽʃɽʅʓʁ ʉʇʀʉʆʂ
(ʧʨʦʜʫʢʪʳ, ʧʨʠʤʝʥʷʝʤʳʝ ʩʚʦʙʦʜʥʦ, ʥʦ ʵʪʦ ʥʝ ʦʪʤʝʥʷʝʪ  
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʬʝʥʠʣʘʣʘʥʠʥʘ)

ʌʨʫʢʪʳ 
ʠ ʷʛʦʜʳ

ʉʚʝʞʠʝ ʠ ʢʦʥʩʝʨʚʠʨʦʚʘʥʥʳʝ (ʠʣʠ ʧʨʠʛʦʪʦʚʣʝʥʥʳʝ ʚ ʩʘ-
ʭʘʨʝ) ʬʨʫʢʪʳ: ʘʙʨʠʢʦʩʳ, ʘʡʚʘ, ʘʥʘʥʘʩ, ʘʧʝʣʴʩʠʥʳ, ʘʨʙʫʟ, 
ʚʠʥʦʛʨʘʜ, ʛʨʘʥʘʪ, ʛʨʫʰʠ, ʛʨʝʡʧʬʨʫʪ, ʛʫʘʚʘ, ʜʳʥʷ, ʝʞʝʚʠʢʘ, 
ʠʟʶʤ, ʠʥʞʠʨ (ʩʚʝʞʠʡ, ʥʦ ʥʝ  ʩʫʰʝʥʳʡ), ʢʠʚʠ, ʢʣʫʙʥʠʢʘ, 
ʢʨʳʞʦʚʥʠʢ, ʣʠʤʦʥ, ʤʘʣʠʥʘ, ʤʘʥʛʦ, ʤʘʥʜʘʨʠʥʳ, ʥʝʢʪʘʨʠ-
ʥʳ, ʦʣʠʚʢʠ, ʧʝʨʩʠʢ (ʩʚʝʞʠʡ, ʥʦ ʥʝ ʩʫʰʝʥʳʡ), ʩʣʠʚʘ, ʩʤʦ-
ʨʦʜʠʥʘ ʩʚʝʞʘʷ (ʯʝʨʥʘʷ, ʢʨʘʩʥʘʷ, ʙʝʣʘʷ), ʪʝʨʥ, ʯʝʨʥʠʢʘ, 
ʯʝʨʥʦʩʣʠʚ, ʰʝʣʢʦʚʠʮʘ, ʷʙʣʦʢʠ, ʬʨʫʢʪʦʚʳʝ ʩʘʣʘʪʳ, ʟʘʩʘ-
ʭʘʨʝʥʥʳʝ ʷʛʦʜʳ ʠ ʬʨʫʢʪʳ.

ʆʚʦʱʠ ʠ 
ʟʝʣʝʥʴ

ɸʨʪʠʰʦʢ, ʙʘʢʣʘʞʘʥʳ, ʙʨʶʢʚʘ, ʢʘʙʘʯʢʠ, ʢʨʝʩʩ-ʩʘʣʘʪ, ʢʘʧʫ-
ʪʘ ʙʝʣʦ- ʠ ʢʨʘʩʥʦʢʦʯʘʥʥʘʷ, ʢʘʧʝʨʩʳ, ʢʦʨʥʠʰʦʥ, ʣʫʢ-ʧʦʨʝʡ 
ʠ ʨʝʧʯʘʪʳʡ, ʤʦʨʢʦʚʴ, ʦʛʫʨʮʳ, ʧʘʩʪʝʨʥʘʢ, ʧʘʪʠʩʩʦʥʳ, ʧʝ-
ʨʝʮ (ʢʨʘʩʥʳʡ, ʟʝʣʝʥʳʡ, ʞʝʣʪʳʡ ʠ ʦʨʘʥʞʝʚʳʡ), ʧʦʤʠʜʦʨʳ, 
ʧʝʪʨʫʰʢʘ ʠ ʣʶʙʘʷ ʟʝʣʝʥʴ, ʨʝʚʝʥʴ, ʨʝʜʠʩ, ʨʝʧʘ, ʩʚʝʢʣʘ, 
ʩʝʣʴʜʝʨʝʡ, ʩʘʣʘʪ-ʣʘʪʫʢ, ʪʳʢʚʘ, ʬʝʥʭʝʣʴ, ʤʘʨʠʥʦʚʘʥʥʳʝ 
ʣʫʢ, ʯʝʩʥʦʢ, ʦʚʦʱʠ, ʟʝʣʝʥʴ.

ʂʨʫʧʘ ʠ 
ʟʝʨʥʦʚʳʝ

ʄʫʢʘ ʨʠʩʦʚʘʷ ʠ ʢʫʢʫʨʫʟʥʘʷ, ʢʨʘʭʤʘʣ ʪʘʧʠʦʢʠ, ʢʫʢʫʨʫʟ-
ʥʳʡ ʠ ʢʘʨʪʦʬʝʣʴʥʳʡ, ʪʘʧʠʦʢʘ, ʩʘʛʦ.

ɾʠʨʳ ʠ 
ʤʘʩʣʘ

ʉʣʠʚʦʯʥʦʝ ʤʘʩʣʦ (ʩʦʜʝʨʞʘʥʠʝ ʞʠʨʘ 82%, ʥʦ ʥʝ ʤʘʨʛʘʨʠ-
ʥʳ ʠ ʥʠʟʢʦʞʠʨʥʦʝ çʤʘʩʣʦè, ʩʦʜʝʨʞʘʱʝʝ ʧʘʭʪʫ), ʪʦʧʣʝʥʦʝ 
ʤʘʩʣʦ, ʨʘʩʪʠʪʝʣʴʥʳʝ ʤʘʩʣʘ ʚʩʝʭ ʚʠʜʦʚ (ʞʠʜʢʠʝ ʠ ʪʚʝʨʜʳʝ), 
ʣʷʨʜ (ʚʥʫʪʨʝʥʥʠʡ ʩʚʠʥʦʡ ʞʠʨ), ʪʦʧʣʝʥʳʝ ʞʠʨʳ (ʛʦʚʷʞʠʡ, 
ʩʚʠʥʦʡ, ʢʫʨʠʥʳʡ), ʩʘʣʦ ʩʚʠʥʦʝ (ʰʧʠʛ, ʥʦ ʥʝ ʙʝʢʦʥ).

ʉʘʭʘʨ ʠ 
ʩʣʘʜʦʩʪʠ

ʉʘʭʘʨ, ʬʨʫʢʪʦʟʘ, ʛʣʶʢʦʟʘ, ʤʦʣʦʯʥʳʡ ʩʘʭʘʨ, ʤʘʣʴʪʦʜʝʢ-
ʩʪʨʠʥ, ʩʦʣʦʜʦʚʳʡ ʵʢʩʪʨʘʢʪ, ʚʘʨʝʥʴʝ, ʜʞʝʤʳ, ʢʦʥʬʠʪʶʨʳ, 
ʩʠʨʦʧʳ, ʤʝʜ, ʤʘʨʤʝʣʘʜ, ʣʝʜʝʥʮʳ, ʧʨʦʟʨʘʯʥʘʷ ʢʘʨʘʤʝʣʴ, 
ʩʘʭʘʨʥʘʷ ʚʘʪʘ, ʬʨʫʢʪʦʚʦʝ ʤʦʨʦʞʝʥʦʝ (ʟʘʤʦʨʦʞʝʥʥʳʡ ʩʦʢ), 
ʱʝʨʙʝʪ ʬʨʫʢʪʦʚʳʡ.

ʅʘʧʠʪʢʠ
ʇʠʪʴʝʚʘʷ ʚʦʜʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʙʫʪʠʣʠʨʦʚʘʥʥʘʷ ʠ ʛʘʟʠʨʦʚʘʥ-
ʥʘʷ, ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ, ʛʘʟʠʨʦʚʘʥʥʳʝ ʥʘʧʠʪʢʠ (ʥʦ ʥʝ ʩ 
ʘʩʧʘʨʪʘʤʦʤ), ʩʦʢʠ, ʥʝʢʪʘʨʳ, ʯʘʡ, ʯʝʨʥʳʡ ʢʦʬʝ.

ʈʘʟʥʦʝ

ɾʝʣʠʨʫʱʠʝ ʚʝʱʝʩʪʚʘ (ʘʛʘʨ-ʘʛʘʨ, ʞʝʣʘʪʠʥ, ʧʝʢʪʠʥ, ʨʘʩʪʠ-
ʪʝʣʴʥʳʝ ʩʤʦʣʳ ï ʢʘʤʝʜʠ), ʧʠʱʝʚʳʝ ʘʨʦʤʘʪʠʟʘʪʦʨʳ ʠ ʢʨʘ-
ʩʠʪʝʣʠ (ʚʘʥʠʣʴ, ʚʘʥʠʣʠʥ, ʤʠʥʜʘʣʴʥʘʷ ʵʩʩʝʥʮʠʷ, ʧʝʨʝʯʥʘʷ 
ʤʷʪʘ, ʰʘʬʨʘʥ), ʛʦʨʯʠʮʘ, ʜʫʰʠʩʪʳʝ ʪʨʘʚʳ, ʧʝʨʝʮ, ʩʧʝʮʠʠ, 
ʫʢʩʫʩ.
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ɺʥʠʤʘʥʠʝ ʨʦʜʠʪʝʣʷʤ!

ɹʘʥʘʥʳ, ʩʫʭʦʬʨʫʢʪʳ, ʙʦʙʦʚʳʝ ʟʥʘʯʠʪʝʣʴʥʦ - 
ʫʚʝʣʠʯʠʚʘʶʪ ʧʦʩʪʫʧʣʝʥʠʝ ʬʝʥʠʣʘʣʘʥʠʥʘ. 
ʉʣʝʜʫʝʪ ʦʛʨʘʥʠʯʠʪʴ ʠʭ ʧʦʪʨʝʙʣʝʥʠʝ ʪʦʣʴʢʦ 
ʦʜʥʠʤ ʧʨʦʜʫʢʪʦʤ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ ʚ ʜʝʥʴ, 
ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ ʚʦ ʬʨʫʢʪʦʚʳʭ ʠʣʠ ʦʚʦʱʥʳʭ 
ʩʘʣʘʪʘʭ ʩ ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʥʠʷ ʚ ʥʠʭ ʙʝʣʢʘ.
ɺʩʝʛʜʘ ʚʥʠʤʘʪʝʣʴʥʦ ʯʠʪʘʡʪʝ ʵʪʠʢʝʪʢʫ ʥʘ - 
ʫʧʘʢʦʚʢʝ.
ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʜʝʨʞʘʥʠʝ - 
ʙʝʣʢʘ ʚ ʧʨʦʜʫʢʪʝ, ʞʠʨʘ ʚ ʩʣʠʚʦʯʥʦʤ ʤʘʩʣʝ, 
ʠʣʠ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʘʩʧʘʨʪʘʤʘ. ɽʩʣʠ ʯʝʪʢʠʝ 
ʩʚʝʜʝʥʠʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʪʦ ʣʫʯʰʝ ʚʦʟʜʝʨʞʘʪʴʩʷ ʦʪ 
ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʘʢʦʛʦ ʧʨʦʜʫʢʪʘ.
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ʇʨʠʣʦʞʝʥʠʝ 5

ʀʥʬʦʨʤʠʨʦʚʘʥʥʦʝ ʩʦʛʣʘʩʠʝ
ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʝʧʘʨʘʪʦʤ 

ʂʫʚʘʥ®

ʗ, ____________________________________________(ʌʀʆ), 

ʧʘʩʧʦʨʪ ˉ ____________, ʚʳʜʘʥ ___________________________
________________ ______________________________________
________________________________ 

ʧʨʦʠʥʬʦʨʤʠʨʦʚʘʥ (-ʘ) ʦ ʪʦʤ, ʯʪʦ  ʧʨʝʧʘʨʘʪ ʂʫʚʘʥ® (ʩʘʧʨʦʧʪʝʨʠʥʘ 
ʜʠʛʠʜʨʦʭʣʦʨʠʜ) ʷʚʣʷʝʪʩʷ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʘʥʘʣʦʛʦʤ ʧʨʠʨʦʜʥʦʛʦ 
ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ ʠ ʷʚʣʷʝʪʩʷ ʩʨʝʜʩʪʚʦʤ ʜʣʷ  ʣʝʯʝʥʠʷ 
ʙʦʣʴʥʳʭ ʩ ʥʘʩʣʝʜʩʪʚʝʥʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ 
(ʥʫʞʥʦʝ ʧʦʜʯʝʨʢʥʫʪʴ) ï ʬʝʥʠʣʢʝʪʦʥʫʨʠʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ 
ʣʝʯʝʥʠʶ ʂʫʚʘʥʦʤ®, ʠ ʥʘʨʫʰʝʥʠʡ ʦʙʤʝʥʘ ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥʘ 
(ʘʪʠʧʠʯʥʘʷ, ʢʦʬʘʢʪʦʨʥʘʷ, ʪʝʪʨʘʛʠʜʨʦʙʠʦʧʪʝʨʠʥ-ʟʘʚʠʩʠʤʘʷ 
ʬʦʨʤʘ ʬʝʥʠʣʢʝʪʦʥʫʨʠʠ), ʢʦʪʦʨʳʤ ʩʪʨʘʜʘʝʪ ʤʦʡ ʨʝʙʝʥʦʢ (ʌʀʆ) 
______________________________________, ____________ ʛ.ʨ. 

ʗ ʠʥʬʦʨʤʠʨʦʚʘʥ(-ʘ) ʦ ʪʦʤ, ʯʪʦ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʣʝʯʝʥʠʶ ʂʫʚʘʥʦʤ®, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ 
ʪʝʩʪʠʨʦʚʘʥʠʝ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʜʪʚʝʨʜʠʪʴ ʩʥʠʞʝʥʠʝ 
ʫʨʦʚʥʷ ʬʝʥʠʣʘʣʘʥʠʥʘ ʚ ʢʨʦʚʠ ʥʘ ʬʦʥʝ ʧʨʠʤʝʥʝʥʠʷ ʂʫʚʘʥʘ® ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʤʝʶʱʠʤʠʩʷ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʩʪʘʥʜʘʨʪʘʤʠ (30% 
ʠ ʙʦʣʝʝ).

ʗ ʠʥʬʦʨʤʠʨʦʚʘʥ(-ʘ) ʦ ʪʦʤ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʪʝʨʘʧʠʠ ʂʫʚʘʥʦʤ®,  ʜʘʥʥʦʝ ʣʝʯʝʥʠʝ ʙʫʜʝʪ 
ʧʨʝʜʦʩʪʘʚʣʝʥʦ ʤʦʝʤʫ ʨʝʙʝʥʢʫ ʪʦʣʴʢʦ ʧʦʩʣʝ ʧʦʜʪʚʝʨʞʜʝʥʠʷ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʗ ʠʥʬʦʨʤʠʨʦʚʘʥ(-ʘ) ʣʝʯʘʱʠʤ ʚʨʘʯʦʤ ʦ ʪʦʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ 
ʧʨʠʤʝʥʝʥʠʷ ʂʫʚʘʥʘ® ʤʦʛʫʪ ʨʘʟʚʠʚʘʪʴʩʷ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, 
ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ:
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Å ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʦʣʦʚʥʘʷ ʙʦʣʴ
Å ʅʘʩʤʦʨʢ, ʟʘʣʦʞʝʥʥʦʩʪʴ ʥʦʩʘ 
Å ɹʦʣʴ ʚ ʛʦʨʣʝ 
Å ʂʘʰʝʣʴ 
Å ɾʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʳʝ ʨʘʩʩʪʨʦʡʩʪʚʘ: ʧʦʥʦʩ, ʨʚʦʪʘ, ʙʦʣʠ ʚ 
ʞʠʚʦʪʝ 
Å ɻʠʧʦʬʝʥʠʣʘʣʘʥʠʥʝʤʠʷ 
Å ʄʦʛʫʪ ʙʳʪʴ ʜʨʫʛʠʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ, ʦ ʢʦʪʦʨʳʭ ʧʦʢʘ ʥʝ 
ʠʟʚʝʩʪʥʦ.
ʗ ʦʙʷʟʫʶʩʴ ʦʙʝʩʧʝʯʠʪʴ ʤʦʝʤʫ ʨʝʙʝʥʢʫ ʩʪʘʙʠʣʴʥʫʶ ʜʠʝʪʫ ʠ 

ʥʝ ʚʥʦʩʠʪʴ ʚ ʥʝʝ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʚ ʧʝʨʠʦʜ ʧʨʦʚʝʜʝʥʠʷ ʪʝʩʪʠ-
ʨʦʚʘʥʠʷ.

ʗ ʦʙʷʟʫʶʩʴ ʩʦʦʙʱʘʪʴ ʣʝʯʘʱʝʤʫ ʚʨʘʯʫ ʦʙʦ ʚʩʝʭ ʧʦʙʦʯʥʳʭ ʵʬ-
ʬʝʢʪʘʭ, ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʷʚʣʝʥʠʷʭ ʠ ʠʟʤʝʥʝʥʠʷʭ ʚ ʩʦʩʪʦʷʥʠʠ ʤʦʝ-
ʛʦ ʨʝʙʝʥʢʘ, ʨʘʟʚʠʚʰʠʭʩʷ ʚʦ ʚʨʝʤʷ  ʧʨʠʤʝʥʝʥʠʷ ʂʫʚʘʥʘ®.

ʗ ʠʥʬʦʨʤʠʨʦʚʘʥ(-ʘ) ʦ ʪʦʤ, ʯʪʦ ʷ ʠʤʝʶ ʧʨʘʚʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ 
ʣʝʯʝʥʠʷ ʧʨʝʧʘʨʘʪʦʤ ʚ ʣʶʙʦʝ ʚʨʝʤʷ, ʦ ʯʝʤ ʦʙʷʟʫʶʩʴ ʫʚʝʜʦʤʠʪʴ ʣʝ-
ʯʘʱʝʛʦ ʚʨʘʯʘ ʚ ʪʝʯʝʥʠʠ ʩʫʪʦʢ.

ʗ ʠʥʬʦʨʤʠʨʦʚʘʥ(-ʘ) ʦ ʨʝʢʦʤʝʥʜʫʝʤʦʡ ʜʦʟʝ ʧʨʝʧʘʨʘʪʘ, ʩʭʝʤʝ 
ʣʝʯʝʥʠʷ  ʠ ʦʞʠʜʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʘʭ ʪʝʨʘʧʠʠ.

ʄʦʷ ʧʦʜʧʠʩʴ ʧʦʜ ʜʘʥʥʳʤ ʩʦʛʣʘʩʠʝʤ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʪʝʢʩʪ 
ʜʘʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʧʨʦʯʠʪʘʥ, ʚ ʥʝʤ ʚʩʝ ʧʦʥʷʪʥʦ, ʥʘ ʚʩʝ ʚʦʧʨʦʩʳ 
ʷ ʧʦʣʫʯʠʣ(-ʘ) ʫʜʦʚʣʝʪʚʦʨʠʚʰʠʝ ʤʝʥʷ ʦʪʚʝʪʳ, ʩ ʧʨʝʜʣʦʞʝʥʥʳʤ 
ʧʣʘʥʦʤ ʣʝʯʝʥʠʷ ʩʦʛʣʘʩʝʥ(-ʘ).
___________________________
(ʯʠʩʣʦ, ʤʝʩʷʮ, ʛʦʜ)

ɿʘʢʦʥʥʳʡ ʧʨʝʜʩʪʘʚʠʪʝʣʴ (ʤʘʪʴ/ʦʪʝʮ/ʜʨʫʛʦʡ ʨʦʜʩʪʚʝʥʥʠʢ)  
________________   ____________________ (ʧʦʜʧʠʩʴ)   
______________________________________ (ʌ.ʀ.ʆ.)

ʃʝʯʘʱʠʡ ʚʨʘʯ__________________________ (ʧʦʜʧʠʩʴ)  
______________________________________ (ʌ.ʀ.ʆ.)

ʃʇʋ: ____________________________________________
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ʇʨʠʣʦʞʝʥʠʝ 6

ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ
Ad GTPʉH ʘʫʪʦʩʦʤʥʦ ʜʦʤʠʥʘʥʪʥʳʡ ʜʝʬʠʮʠʪ ʛʫʘʥʦʟʠʥ-

ʪʨʠʬʦʩʬʘʪ-ʮʠʢʣʦʛʠʜʨʦʣʘʟʳ I
ArGTPʉH ʘʫʪʦʩʦʤʥʦ ʨʝʮʝʩʩʠʚʥʳʡ ʜʝʬʠʮʠʪ ʛʫʘʥʦʟʠʥ-

ʪʨʠʬʦʩʬʘʪ-ʮʠʢʣʦʛʠʜʨʦʣʘʟʳ I
ɺʅ4 ʢʦʬʘʢʪʦʨ ʪʝʪʨʘʙʠʦʧʪʝʨʠʥ
DHPR ʬʝʨʤʝʥʪ ʜʠʛʠʜʨʦʧʪʝʨʠʜʠʥʨʝʜʫʢʪʘʟʘ
GTPʉH ʬʝʨʤʝʥʪ ʛʫʘʥʦʟʠʥʪʨʠʬʦʩʬʘʪʮʠʢʣʦʛʠʜʨʦʣʘʟʘ
OMIM on-line mendelian inheritance of man - ʵʣʝʢʪʨʦʥʥʘʷ 

ʙʘʟʘ ʜʘʥʥʳʭ "ʄʝʥʜʝʣʝʚʩʢʦʝ ʥʘʩʣʝʜʦʚʘʥʠʝ ʫ ʯʝ-
ʣʦʚʝʢʘ" 

PCD ʬʝʨʤʝʥʪ ʧʪʝʨʠʥ-4-ʘʣʴʬʘ-
ʢʘʨʙʠʥʦʣʘʤʠʥʜʝʛʠʜʨʘʪʘʟʘ

PTPS ʬʝʨʤʝʥʪ 6-ʧʠʨʫʚʦʠʣʪʝʪʨʘʛʠʜʨʦʧʪʝʨʠʥʩʠʥʪʘʟʘ
SR ʬʝʨʤʝʥʪ ʩʝʧʠʘʧʪʝʨʠʥʨʝʜʫʢʪʘʟʘ
ɹʕ ʙʝʣʢʦʚʳʡ ʵʢʚʠʚʘʣʝʥʪ
ɻʌɸ ʛʠʧʝʨʬʝʥʠʣʘʣʘʥʠʥʝʤʠʷ
ʄɻʂ ʤʝʜʠʢʦ-ʛʝʥʝʪʠʯʝʩʢʘʷ ʢʦʥʩʫʣʴʪʘʮʠʷ
ʌɸ ʬʝʥʠʣʘʣʘʥʠʥ
ʌɸɻ ʬʝʨʤʝʥʪ ʬʝʥʠʣʘʣʘʥʠʥʛʠʜʨʦʢʩʠʣʘʟʘ
ʌʂʋ ʬʝʥʠʣʢʝʪʦʥʫʨʠʷ


