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ʆʩʥʦʚʥʳʝ ʩʦʢʨʘʱʝʥʠʷ 
ɸʃ   - ʘʙʦʥʝʥʪʩʢʘʷ ʣʠʥʠʷ; 
ɸʄʊʉ   - ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʤʝʞʜʫʛʦʨʦʜʥʷʷ ʪʝʣʝʬʦʥʥʘʷ ʩʪʘʥʮʠʷ; 
ɸʈʋ   - ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʨʝʛʫʣʠʨʦʚʢʘ ʫʨʦʚʥʷ; 
ɸʈʇ   - ʘʧʧʘʨʘʪʫʨʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʫʥʢʪʘ; 
ɸʊʉ   - ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʪʘʥʮʠʷ; 
ɸʉʊʕ   - ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʪʘʥʮʠʷ ʵʣʝʢʪʨʦʥʥʘʷ; 
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ɺʆʃʉ   - ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʩʚʷʟʠ; 
ɺʉʉ   - ʚʟʘʠʤʦʫʚʷʟʘʥʥʘʷ ʩʝʪʴ ʩʚʷʟʠ; 
ɻʊʉ   - ʛʦʨʦʜʩʢʘʷ ʪʝʣʝʬʦʥʥʘʷ ʩʝʪʴ; 
ɼʇ   - ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʧʠʪʘʥʠʝ; 
ɿʉ    - ʟʚʫʢʦʚʦʝ ʩʦʦʙʱʝʥʠʝ; 
ʀʂʄ   - ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʘʷ ʤʦʜʫʣʷʮʠʷ; 
ʃɸʎ   - ʣʠʥʝʡʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʮʝʭ; 
ʃɼ   - ʣʘʟʝʨʥʳʡ ʜʠʦʜ; 
ʃʊ   - ʣʠʥʝʡʥʳʡ ʪʨʘʢʪ; 
ʃʌɼ   - ʣʘʚʠʥʥʳʡ ʬʦʪʦʜʠʦʜ; 
ʄɼʄ   - ʤʠʥʠʤʘʣʴʥʘʷ ʜʝʪʝʢʪʠʨʫʝʤʘʷ ʤʦʱʥʦʩʪʴ; 
ʄʉʕ-ʊ                    -ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʉʦʶʟ ʕʣʝʢʪʨʦʩʚʷʟʠ, ʢʦʤʠʪʝʪ ʧʦ 
                                 ʊʝʣʝʬʦʥʠʠ; 
ʅʈʇ   - ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʫʥʢʪ; 
ʅʉ   - ʥʝʨʘʟʲʝʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ; 
ʆɺ   - ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ; 
ʆʂ   - ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ; 
ʆʇ   - ʦʢʦʥʝʯʥʳʡ ʧʫʥʢʪ; 
ʆʈʇ   - ʦʙʩʣʫʞʠʚʘʝʤʳʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʫʥʢʪ; 
ʆʎʂ    - ʦʩʥʦʚʥʦʡ ʮʠʬʨʦʚʦʡ ʢʘʥʘʣ; 
ʇʆʄ   - ʧʝʨʝʜʘʶʱʠʡ ʦʧʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴ; 
ʇʈʆʄ   - ʧʨʠʸʤʥʳʡ ʦʧʪʠʯʝʩʢʠʡ ʤʦʜʫʣʴ; 
ʇʎʀ   - (PDH) ʧʣʝʟʠʦʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ; 
ʈɸʊʉ   - ʨʘʡʦʥʥʘʷ ɸʊʉ; 
ʈʇ   - ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʫʥʢʪ; 
ʈʉ    - ʨʘʟʲʝʤʥʳʡ ʩʦʝʜʠʥʠʪʝʣʴ; 
ʈʋ   - ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʫʯʘʩʪʦʢ; 
ʉʃ   - ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʣʠʥʠʷ; 
ʉʊʄ   - (STM) ʩʠʥʭʨʦʥʥʳʡ ʪʨʘʥʩʧʦʨʪʥʳʡ ʤʦʜʫʣʴ; 
ʉʎʀ   - (SDH) ʩʠʥʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ; 
ʊʂʉ   - ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ; 
ʊʄ   - ʪʝʨʤʠʥʘʣʴʥʳʡ (ʦʢʦʥʝʯʥʳʡ) ʤʫʣʴʪʠʧʣʝʢʩʦʨ; 
ʊʆ   - ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ; 
ʊʈʉ   - ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʝʪʴ; 
ʊʉ   - ʪʨʘʥʩʧʦʨʪʥʘʷ ʩʝʪʴ ʠʣʠ ʩʠʩʪʝʤʘ; 
 ʊʕ   - ʪʝʭʥʠʯʝʩʢʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ; 
ʋɺʉ   - ʫʟʝʣ ʚʭʦʜʷʱʠʭ ʩʦʦʙʱʝʥʠʡ; 
ʋʀʉ   - ʫʟʝʣ ʠʩʭʦʜʷʱʠʭ ʩʦʦʙʱʝʥʠʡ; 
ʋʉ   - ʫʟʝʣ ʩʚʷʟʠ; 
ʌɼ   - ʬʦʪʦʜʝʪʝʢʪʦʨ; 
ʎʉʇ   - ʮʠʬʨʦʚʘʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ; 
ʎʋʉ   - ʮʝʥʪʨʘʣʴʥʳʡ ʫʟʝʣ ʩʚʷʟʠ; 
ʕʇʋ            - ʵʣʝʢʪʨʦʧʠʪʘʶʱʝʝ ʫʩʪʨʦʡʩʪʚʦ;  
ADM   - ʤʫʣʴʪʠʧʣʝʢʩʦʨ ʚʚʦʜʘ/ʚʳʚʦʜʘ; 
BBER   - ʂʦ  hʧʦ ʙʣʦʢʘʤ ʩ ʬʦʥʦʚʳʤʠ ʦʰʠʙʢʘʤʠ; 
DCC   - ʢʘʥʘʣ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ; 
ECC   - ʢʘʥʘʣ ʫʧʨʘʚʣʝʥʠʷ; 
ESR   - ʂʦ  hʧʦ ʩʝʢʫʥʜʘʤ, ʩ ʦʰʠʙʢʘʤʠ; 
ETSI   - ɽʚʨʦʧʝʡʩʢʠʡ ʠʥʩʪʠʪʫʪ ʩʪʘʥʜʘʨʪʦʚ ʚ ʦʙʣʘʩʪʠ ʩʚʷʟʠ; 
OLT    - ʦʧʪʠʯʝʩʢʠʡ ʣʠʥʝʡʥʳʡ ʪʝʨʤʠʥʘʣ; 
PDH    - ʧʣʝʟʠʦʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ; 
SDH   - ʩʠʥʭʨʦʥʥʘʷ ʮʠʬʨʦʚʘʷ ʠʝʨʘʨʭʠʷ; 
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ɺʚʝʜʝʥʠʝ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʩʢʦʨʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʨʝʜʩʪʚ ʩʚʷʟʠ, ʩʠʩʪʝʤ ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ ʠ ʦʙʨʘʙʦʪʢʠ 

ʠʥʬʦʨʤʘʮʠʠ. ɺ ʚʦʧʨʦʩʘʭ ʨʘʟʚʠʪʠʷ ʩʝʪʝʡ ʩʚʷʟʠ ʚʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʙʦʣʴʰʦʝ 

ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʨʘʟʚʠʪʠʶ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʢʦʤʤʫʪʘʮʠʠ) 

ʠʥʬʦʨʤʘʮʠʠ. 

ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʦʣʫʯʠʣʠ 

ʤʥʦʛʦʢʘʥʘʣʴʥʳʝ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ʊʂʉ) ʧʝʨʝʜʘʯʠ ʩ 

ʠʤʧʫʣʴʩʥʦ-ʢʦʜʦʚʦʡ ʤʦʜʫʣʷʮʠʝʡ (ʀʂʄ), ʨʘʙʦʪʘʶʱʠʝ ʧʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʤ 

ʢʘʙʝʣʷʤ (ʆʂ). 

 ɼʘʣʴʥʝʡʰʝʤʫ ʨʘʟʚʠʪʠʶ ʮʠʬʨʦʚʳʭ ʩʧʦʩʦʙʦʚ ʧʝʨʝʜʘʯʠ  ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʫʥʠʢʘʣʴʥʳʝ ʩʚʦʡʩʪʚʘ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʠʭ ʣʠʥʠʡ ʩʚʷʟʠ (ɺʆʃʉ): 

- ʤʘʣʳʝ ʟʘʪʫʭʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʦʧʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ (ʆɺ); 

- ʛʠʙʢʦʩʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʨʝʙʫʝʤʦʡ ʧʦʣʦʩʳ ʧʨʦʧʫʩʢʘʥʠʷ; 

- ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʴ; 

- ʤʘʣʳʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ ʠ ʤʘʩʩʘ ʆɺ ʠ ʆʂ; 

- ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʧʦʣʷʤ; 

- ʦʪʩʫʪʩʪʚʠʝ ʠʩʢʨʝʥʠʷ ʧʨʠ ʦʙʨʳʚʘʭ, ʢʦʨʦʪʢʦʤ ʟʘʤʳʢʘʥʠʠ ʠ ʥʝʥʘʜʸʞʥʳʭ 
ʢʦʥʪʘʢʪʘʭ; 

- ʜʦʧʫʩʪʠʤʦʩʪʴ ʠʟʛʠʙʘ ʆɺ ʧʦʜ ʤʘʣʳʤ ʨʘʜʠʫʩʦʤ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʆʂ, ʥʝ ʦʙʣʘʜʘʶʱʠʭ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ ʠ 
ʠʥʜʫʢʪʠʚʥʦʩʪʴʶ; 

- ʚʩrʦʢʘʷ ʩʢʨʳʪʥʦʩʪʴ ʩʚʷʟʠ; 

- ʚʳʩʦʢʘʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʆɺ; 

- ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʦʷʥʥʦʛʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʩʚʷʟʠ ʧʦ ʤʝʨʝ 
ʧʦʷʚʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ ʩ ʫʣʫʯʰʝʥʥʳʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

 ʇʦɻ ʪʦʤʫ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ɺʉʉ ʚʝʩʴʤʘ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʫʤʝʥʠʝ 

ʧʨʦʝʢʪʠʨʦʚʘʪʴ ʮʠʬʨʦʚʳʝ ʦʧʪʠʯʝʩʢʠʝ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʠ ʦʮʝʥʠʚʘʪʴ ʢʘʯʝʩʪʚʦ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. ɺ ʤʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʷʭ ʩʪʘʚʠʪʩʷ ʟʘʜʘʯʘ ʧʦʤʦʯʴ 

ʩʪʫʜʝʥʪʘʤ ʚ ʦʩʚʦʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʤʝʪʦʜʠʢ. 
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1. ɺʳʙʦʨ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ 

1.1. ʊʨʘʩʩʘ  ʢʘʙʝʣʴʥʦʡ  ʣʠʥʠʠ  ʧʝʨʝʜʘʯʠ 

ɺʳʙʦʨ ʪʨʘʩʩʳ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 

ʧʫʥʢʪʦʚ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʘ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʩʚʷʟʴ. ʆʙʳʯʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʪʨʘʩʩʳ ʠ ʥʘ ʦʩʥʦʚʝ ʪʝʭʥʠʢʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʚʳʙʠʨʘʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʡ. ʇʨʠ ʚʳʙʦʨʝ ʪʨʘʩʩʳ 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ: 

- ʥʘʠʢʨʘʪʯʘʡʰʝʝ ʧʨʦʪʷʞʝʥʠʝ ʪʨʘʩʩʳ; 

- ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ ʧʨʝʧʷʪʩʪʚʠʡ, ʫʩʣʦʞʥʷʶʱʠʭ ʠ ʫʜʦʨʦʞʘʶʱʠʭ 

ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʩɹʪʚʘ (ʨʝʢʠ, ʢʘʨʴʝʨʳ, ʜʦʨʦʛʠ ʠ ʜʨ.); 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʤʝʭʘʥʠʟʘʮʠʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ; 

- ʤʘʢʩʠʤʘʣʴʥʳʝ ʫʜʦʙʩʪʚʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ; 

- ʤʠʥʠʤʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʧʦ ʟʘʱʠʪʝ ʣʠʥʠʠ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ ʠ 
ʩʠʣʴʥʦʪʦʯʥʳʭ ʫʩʪʘʥʦʚʦʢ. 

ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʝʜʧʦʯʪʝʥʠʝ ʦʪʜʘʸʪʩʷ ʧʨʦʢʣʘʜʢʝ ʦʧʪʠʯʝʩʢʦʛʦ 

ʢʘʙʝʣʷ ʚʜʦʣʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ /1/. 

ʅʠʞʝ ʧʨʠʚʝʜʝʥʳ ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʨʘʩʩʪʦʷʥʠʷ ʚ ʤʝʪʨʘʭ ʦʪ ʪʨʘʩʩʳ 

ʢʘʙʝʣʝʡ ʩʚʷʟʠ ʜʦ ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʡ: 

ʆʪ ʤʦʩʪʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

ʯʝʨʝʟ ʚʥʫʪʨʝʥʥʠʝ ʚʦʜʥʳʝ ʧʫʪʠ: 

- ʩʫʜʦʭʦʜʥʳʝ ʨʝʢʠééééééééééé1000; 

- ʩʧʣʘʚʥʳʝ ʨʝʢʠéééééééééééé300; 

- ʥʝʩʧʣʘʚʥʳʝ ʠ ʥʝʩʫʜʦʭʦʜʥʳʝ ʨʝʢʠééé....50.....100. 

ʆʪ ʤʦʩʪʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ ʤʝʩʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʯʝʨʝʟ 

ʨʝʢʠ: 

- ʩʫʜʦʭʦʜʥʳʝééééééééééééé..200; 

- ʦʩʪʘʣʴʥʳʝéééééééééééééé50 ... 100. 

ʆʪ ʢʨʘʷ ʧʦʜʦʰʚ ʥʘʩʳʧʠ ʧʫʪʝʧʨʦʚʦʜʦʚ, ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ ʞʝʣʝʟʥʳʭ 

ʜʦʨʦʛééééééééééééé...5. 

ʆʪ ʦʧʦʨ ʃʕʇ ʠ ʢʦʥʪʘʢʪʥʳʭ ʩʝʪʝʡ ʞ. ʜ. ʠʣʠ ʠʭ ʟʘʟʝʤʣʝʥʠʡ ʧʨʠ ʫʜʝʣʴʥʦʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʛʨʫʥʪʘ, ʆʤ/ʤ.: 

ʜʦ 100ééééééééééééé..0,83  ; 

ʜʦ 500ééééééééééééé..10; 

ʜʦ 1000ééééééééééééé.11; 

ʙʦʣʝʝ 1000éééééééééééé0,35, 

ʛʜʝ   - ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʛʨʫʥʪʘ, ʆʤ  ʤ, ʙʝʨʝʪʩʷ ʠʟ ʩʧʨʘʚʦʯʥʠʢʘ /5, 

ʩʪʨ. 639/. 

ʆʪ ʙʣʦʢʦʚ ʪʝʣʝʬʦʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʠ ʢʦʣʦʜʮʝʚé 0,25. 

ʆʪ ʩʠʣʦʚʳʭ ʢʘʙʝʣʝʡ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʛʦʨʦʜʩʢʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ʠ 

ʚʦʜʦʧʨʦʚʦʜʘé 0,5. 

ʆʪ ʛʘʟʦʧʨʦʚʦʜʦʚ ʠ ʪʝʧʣʦʧʨʦʚʦʜʦʚ ʚ ʛʦʨʦʜʘʭéé...1 

ʆʪ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ (5,4 ʄʧʘ) ʠ ʜʨʫʛʠʭ ʧʨʦʜʫʢʪʦʧʨʦʚʦʜʦʚ  

ʥʘ ʟʘʛʦʨʦʜʥʳʭ ʪʨʘʩʩʘʭéééééééééééé10. 
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ʆʪ ʚʦʜʦʧʨʦʚʦʜʦʚ ʨʘʟʚʦʜʷʱʝʡ ʩʝʪʠ ʜʠʘʤʝʪʨʦʤ, ʤʤ. 

ʜʦ 300ééééééééééééééééééééé0,5. 

ʩʚʳʰʝ 300éééééééééééééééé..1. 

ʆʪ ʟʘʟʝʤʣʝʥʠʡ ʤʦʣʥʠʝʦʪʚʦʜʦʚ ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠéé25. 

ʆʪ ʢʨʘʩʥʦʡ ʣʠʥʠʠ ʜʦʤʦʚ ʚ ʛʦʨʦʜʘʭ ʠ ʧʦʩʸʣʢʘʭ ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ:ééé.1,5. 

ʇʝʨʝʭʦʜʳ ʯʝʨʝʟ ʚʦʜʥʳʝ ʧʨʝʛʨʘʜʳ ʚʳʙʠʨʘʶʪ ʚ ʪʝʭ ʤʝʩʪʘʭ, ʛʜʝ ʨʝʢʘ ʠʤʝʝʪ 

ʥʘʠʤʝʥʴʰʫʶ ʰʠʨʠʥʫ, ʛʜʝ ʥʝʪ ʩʢʘʣʴʥʳʭ ʠ ʢʘʤʝʥʠʩʪʳʭ ʛʨʫʥʪʦʚ, ʟʘʪʦʨʦʚ ʣʴʜʘ ʠ 

ʪ.ʜ. ɹʝʨʝʛʘ ʨʝʢʠ ʚ ʤʝʩʪʝ ʧʝʨʝʭʦʜʘ ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʨʳʚʠʩʪʳʤʠ. ʂʘʙʝʣʴ 

ʥʝʞʝʣʘʪʝʣʴʥʦ ʧʨʦʢʣʘʜʳʚʘʪʴ ʧʦ ʙʝʨʝʛʫ, ʛʜʝ ʠʤʝʶʪʩʷ ʦʧʦʣʟʥʠ ʠ ʧʣʳʚʫʥʳ, 

ʟʳʙʢʠʝ ʠ ʙʦʣʦʪʠʩʪʳʝ ʛʨʫʥʪʳ, ʘ ʪʘʢʞʝ ʚ ʤʝʩʪʘʭ ʚʦʜʦʧʦʷ ʠ ʩʪʦ̫ ʥʢʠ ʩʢʦʪʘ. ʅʝʣʴʟʷ 

ʪʘʢʞʝ ʧʨʦʢʣʘʜʳʚʘʪʴ ʢʘʙʝʣʴ ʚ ʨʘʡʦʥʘʭ ʧʨʠʩʪʘʥʝʡ, ʟʠʤʥʠʭ ʩʪʦʷʥʦʢ ʩʫʜʦʚ, ʚ 

ʤʝʩʪʘʭ ʧʝʨʝʢʘʪʦʚ ʠ ʦʪʤʝʣʝʡ, ʙʳʩʪʨʦʛʦ ʪʝʯʝʥʠʷ ʨʝʢʠ, ʚ ʤʝʩʪʘʭ, ʛʜʝ ʧʨʦʭʦʜʷʱʠʝ 

ʧʣʦʪʳ ʜʣʷ ʪʦʨʤʦʞʝʥʠʷ ʭʦʜʘ ʤʦʛʫʪ ʩʧʫʩʢʘʪʴ ʣʦʪʳ ʠʣʠ ʷʢʦʨʷ. ʈʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʦʩʥʦʚʥʳʤʠ ʠ ʨʝʟʝʨʚʥʳʤʠ ʧʝʨʝʭʦʜʘʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ 300 ʤ. 

ɻʣʫʙʠʥʘ ʧʦʜʟʝʤʥʦʡ ʧʨʦʢʣʘʜʢʠ ʦʧʪʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʩʦʩʪʘʚʣʷʝʪ 1,2 ʤ. 

ɺ ʢʘʙʝʣʴʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ ɻʊʉ ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ ʩʣʝʜʫʝʪ ʧʨʦʢʣʘʜʳʚʘʪʴ ʚ 

ʩʚʦʙʦʜʥʦʤ ʢʘʥʘʣʝ; ʚ ʵʪʦʤ ʞʝ ʢʘʥʘʣʝ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʤʦʞʥʦ ʧʨʦʢʣʘʜʳʚʘʪʴ ʠ 

ʜʨʫʛʠʝ ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʠ. ʇʨʦʢʣʘʜʢʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʢʘʙʝʣʝʡ ʩʦʚʤʝʩʪʥʦ ʩ 

ʦʧʪʠʯʝʩʢʠʤʠ ʚ ʦʜʥʦʤ ʢʘʥʘʣʝ ʟʘʧʨʝʱʝʥʘ. ʇʨʠ ʦʩʪʨʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʟʘʥʷʪʳʡ ʢʘʥʘʣ ʩʣʝʜʫʝʪ ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ ʧʨʦʢʣʘʜʳʚʘʪʴ ʚ 

ʧʦʣʠʵʪʠʣʝʥʦʚʦʡ ʪʨʫʙʝ ʇʅɼ-32-ʊ. 

ʅʝ ʜʦʧʫʩʢʘʝʪʩʷ ʧʝʨʝʢʨʝʱʠʚʘʥʠʝ ʢʘʙʝʣʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ 

ʨʷʜʫ ʚ ʩʤʦʪʨʦʚʳʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʧʦʤʝʱʝʥʠʷʭ ʚʚʦʜʘ ʢʘʙʝʣʝʡ ʠ ʢʦʣʣʝʢʪʦʨʘʭ. 

ʂʘʙʝʣʴʥʳʝ ʧʝʨʝʭʦʜʳ ʯʝʨʝʟ ʚʦʜʥʳʝ ʧʨʝʛʨʘʜʳ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʧʫʪʸʤ ʧʨʦʢʣʘʜʢʠ 

ʧʦʜ ʚʦʜʦʡ, ʧʦ ʤʦʩʪʫ ʠʣʠ ʧʫʪʸʤ ʧʦʜʚʝʩʢʠ ʥʘ ʦʧʦʨʘʭ. ʅʘʠʙʦʣʝʝ ʥʘʜʸʞʥʦʡ ʷʚʣʷʝʪʩʷ 

ʧʦʜʚʦʜʥʘʷ ʧʨʦʢʣʘʜʢʘ. 

ʀʟʳʩʢʘʥʠʝ ʧʦ ʚʳʙʦʨʫ ʪʨʘʩʩʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ. ʅʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʘʙʦʪʳ ʧʦʜʙʠʨʘʶʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʠʟʫʯʘʶʪ 

ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʨʘʡʦʥʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʪʨʘʩʩʳ ʧʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʠ ʜʨʫʛʠʤ 

ʠʩʪʦʯʥʠʢʘʤ, ʥʘʧʨʠʤʝʨ ʘʨʭʠʚʥʳʤ ʤʘʪʝʨʠʘʣʘʤ, ʩʫʱʝʩʪʚʫʶʱʠʤ ʧʨʦʝʢʪʘʤ 

ʰʦʩʩʝʡʥʳʭ ʠ ʞʝʣʝʟʥʳʭ ʜʦʨʦʛ, ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʜʨʫʛʠʭ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʪʨʘʩʩʘ ʢʦʪʦʨʳʭ ʩʦʚʧʘʜʘʝʪ ʩ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʨʦʝʢʪʠʨʫʝʤʦʡ 

ʤʘʛʠʩʪʨʘʣʠ. 

ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʭ ʠʟʳʩʢʘʥʠʷʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʮʝʣʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʫʪʦʯʥʝʥʠʷ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʪʨʘʩʩʳ, ʥʘʤʝʯʝʥʥʦʡ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʧʦ 

ʢʘʨʪʘʤ. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʫʪʦʯʥʷʶʪ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ 

ʧʫʥʢʪʦʚ, ʧʨʦʚʦʜʷʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʩʩʳ ʠ ʜʨʫʛʠʭ 

ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʚʳʷʚʣʷʶʪ 

ʥʝʦʙʭʦʜʠʤʳʝ ʜʘʥʥʳʝ ʦʙ ʵʣʝʢʪʨʦʣʠʥʠʷʭ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʣʠʥʠʷʭ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ, ʩʚʷʟʠ, ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʠ ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʷʭ, ʠʤʝʶɦ ʠʭ 

ʩʙʣʠʞʝʥʠʷ ʩ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʪʨʘʩʩʦʡ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʚʝʨʞʝʥʥʦʩʪʠ ʢʘʙʝʣʴʥʳʭ ʮʝʧʝʡ ʦʧʘʩʥʳʤ ʠ ʤʝʰʘʶʱʠʤ 

ʚʣʠʷʥʠʷʤ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʧʦʚʨʝʞʜʝʥʠʷ ʢʘʙʝʣʷ ʦʪ ʨʘʟʨʷʜʦʚ ʤʦʣʥʠʠ 

ʠʟʤʝʨʷʶʪ ʧʨʦʚʦʜʠʤʦʩʪʴ ʟʝʤʣʠ. 
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ɼʣʷ ʨʘʟʨʘʙʦʪʢʠ ʧʣʘʥʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʩʤʝʪʥʦ-ʬʠʥʘʥʩʦʚʳʭ 

ʨʘʩʯʸʪʦʚ ʫʪʦʯʥʷʶʪ ʧʫʪʠ ʧʦʩʪʫʧʣʝʥʠʷ ʛʨʫʟʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶɦ ʠʭ ʩʢʣʘʜʦʚ ʠ ʨʘʟʛʨʫʟʦʯʥʳʭ ʧʣʦʱʘʜʦʢ, ʨʘʟʤʝʱʝʥʠʝ 

ʥʦʚʳʭ ʧʣʦʱʘʜʦʢ ʠ ʩʢʣʘʜʦʚ, ʨʘʩʩʪʦʷʥʠʷ ʠ ʩʧʦʩʦʙʳ ʜʦʩʪʘʚʢʠ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʩʢʣʘʜʳ, ʮʝʥʳ ʥʘ ʤʝʩʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ ʪ.ʜ. 

ʇʨʦʤʝʞʫʪʦʯʥʳʝ ʦʙʩʣʫʞʠʚʘʝʤʳʝ ʠ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʝ 

ʧʫʥʢʪʳ ʨʘʟʤʝɦ ʘʶʪ, ʠʩʭʦʜʷ ʠʟ ʜʦʧʫʩʪʠʤʳʭ ʜʣʠʥ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠ 

ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʝ ʧʝʨʝʜʘʯʠ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʣʠʥʠʠ. ʆʙʩʣʫʞʠʚʘʝʤʳʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʝ ʧʫʥʢʪʳ ʦʙʳʯʥʦ ʨʘʟʤʝɦ ʘʶʪ ʚ ʛʦʨʦʜʘʭ, ʧʨʠʛʦʨʦʜʘʭ ʠʣʠ 

ʢʨʫʧʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ, ʛʜʝ ʧʠʪʘʥʠʝ ʘʧʧʘʨʘʪʫʨʳ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʪ 

ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʄʝʩʪʘ ʫʩʪʘʥʦʚʢʠ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ 

ʧʫʥʢʪʦʚ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʚʳʙʠʨʘʶʪ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʠʟʳʩʢʘʥʠʷʭ ʪʨʘʩʩʳ ʧʦ 

ʢʘʨʪʝ. ɿʘʪʝʤ ʧʨʦʚʦʜʷʪ ʧʨʦʚʝʨʦʯʥʳʡ ʨʘʩʯʸʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʨʘʚʠʣʴʥʦʩʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʨʠʥʪ̫ʳʭ ʨʝʰʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ 

ʢʘʯʝʩʪʚʘ ʩʚʷʟʠ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʟʘʱʠʪʳ ɺʆʃʉ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʵʣʝʢʪʨʠʯʝʩʪʚʘ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʢʦʨʨʦʟʠʠ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚʚʠʜʫ 

ʩʣʝʜʫʶɦ ʝʝ: 

- ʧʦʣʥʦʩʪʴʶ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʘʙʝʣʠ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʩʪʝʢʣʘ ʠ ʧʣʘʩʪʤʘʩʩʳ, 
ʥʝ ʧʦʜʚʝʨʞʝʥʳ ʵʪʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʟʘʱʠʪʳ ʥʝ ʪʨʝʙʫʶʪ; 

- ʦʧʪʠʯʝʩʢʠʝ ʢʘʙʝʣʠ, ʩʦʜʝʨʞʘʱʠʝ ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ (ʤʝʜʥʳʝ, 

ʩʪʘʣʴʥʳʝ ʧʨʦʚʦʜʘ, ʙʨʦʥʶ, ʘʣʶʤʠʥʠʝʚʳʝ ʦʙʦʣʦʯʢʠ ʠ ʜʨ.) ʩʣʝʜʫʝʪ ʟʘʱʠʱʘʪʴ 

ʦʙʳʯʥʳʤʠ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ, ʢʘʢ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʢʘʙʝʣʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʘʨʠʘʥʪʦʚ ʪʨʘʩʩʳ 

ʦʬʦʨʤʣʷʶʪ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʧʨʠʚʦʜʷʪ ʚʳʢʦʧʠʨʦʚʢʫ ʠʟ ʢʘʨʪʳ ʩ ʫʢʘʟʘʥʠʝʤ 

ʤʘʩʰʪʘʙʘ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʦʨʦʥ ʩʚʝʪʘ ʠ ʧʨʠʚʦʜʷʪ ʫʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ. 

ʇʨʠʤʝʨʳ ʦʬʦʨʤʣʝʥʠʷ ʪʨʘʩʩʳ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ. 
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ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

     -ʦʢʦʥʝʯʥʳʝ ʧʫʥʢʪʳ 

       -ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʪʨʘʩʩʘ 

  

 ʊʨʘʩʩʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ 

 
       

        ʋʩʣʦʚʥʳʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

            -ʦʧʦʨʳ ʃʕʇ 
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              -ʧʨʦʢʣʘʜʳʚʘʝʤʳʡ ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ 

 

ʊʨʘʩʩʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ  

ʋʩʣʦʚʥr ʝ 

ʦʙʦʟʥʘʯʝʥʠ̫ :

- ʩʫɦ ʝʩʪʚʫʁ ʘɦ̫ ʪʝʣʝʬʦʥʥʘ̫ ʢʘʥʘʣʠʟʘʮʠ̫ ;

ˉ95

3
- ʩʫɦ ʝʩʪʚʫʁ ʝɦʝ ʩʤʦʪʨʦʚʦʝ ʫʩʪʨʦʡʩʪʚʦ 

(ʉʋ) ʩ ʥʫʤʝʨʘʮʠʝʡ ʧʦ ʧʣʘʥh ʝʪʫ;

ʄʨ 1 - ʤʫʬʪʘ ʦʧʪʠʯʝʩʢʘ̫ ʨʘʟʚʝʪʚʠʪʝʣɹʥʘ̫

 ʩ ʥʫʤʝʨʘʮʠʝʡ ʧʦ ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ

ʋʣ. ʉʘʜʦʚʘ̫

ʫʣ.ʉʘʤʘʨʩʢʘ̫

ʫʣ. ɻʘʣʘʢʪʠʦʥʦʚʩʢʘ̫

ʫʣ. ʄʦʣʦʜʦʛʚʘʨʜʝʡʩʢʘ̫

ʫ
ʣ

. 
ʏ
ʢ
ʘ
ʣ
ʦ
ʚ
ʘ

ʋ
ʣ

. 
ʄ
ʘ̫
ʢ
ʦ
ʚ
ʩ
ʢ
ʦ
ʛ
ʦ

ʫ
ʣ

. 
ʇ
ʦ
ʣ
ʝ
ʚ
ʘ̫

 ʉ
ʌ
 ʆ
ɸ
ʆ
 

ç
ɺ
ʦ
ʣ
ʛʘ
ʊ
ʝ
ʣ
ʝ
ʢʦ
ʤ
è

(ʫ
ʣ

.ʇ
ʦ
ʣ
ʝ
ʚ
ʘ̫

,4
3

)

 ʇʌ ʆɸʆ 

çʈʦʩʪʝʣʝʢʦʤè
(ʫʣ.ʉʘʜʦʚʘ̫ ,292)

ˉ1195

ˉ470

ˉ472

ˉ473

ˉ134

ˉ135ˉ138ˉ139ˉ140ˉ141ˉ142
ˉʙ/

ʥ

14,7 55,6 29,9 64,0 49,8 23,0 125,0
ˉ1073

ˉ13

7
ˉ136

14,0 51,6 68,4 23,7

ˉ 414

ˉ471

ˉ1196

ˉ ʙ/ʥ

5
,0

3
0

,0
7

1
,0

2
4
,0

5
,0

4
7

,0
5

0
,0

2
0

,0
6

,0
6

2
,0

1
2

/6
1

2
/6

8
/6

4
/3

4
/3

4
/3

4
/3

4
/3

1
2

/8
1

2
/8

14/820/1020/1020/1020/1020/1024/8 24/824/824/824/8

ʇʨʦʪ̫ʞʝʥʥʦʩʪɹ ʪʝʣʝʬʦʥʥʦʡ 

ʢʘʥʘʣʠʟʘʮʠʠ   849 ʤ.

ˉ9

 ʙ/ʥ

  
ʆ
ɸ
ʆ
 ç
ʉ
ʘ
ʤ
ʘ
ʨ
ʘɻ
ʥ
ʝ
ʨ
ʛʦ
è

(ʫ
ʣ

.ʄ
ʘ̫
ʢ
ʦ
ʚ
ʩ
ʢ
ʦ
ʛʦ

,1
5

)

7,0

12/6

1
,0

2
0
/8

ˉ201
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ʇɻʋʊʀ. 210404.48.01 ɼ

ʀʟʤ. ʃʠʩʪ ˉ ʜʦʢʫʤ. ʇʦʜʧ. ɼʘʪʘ

ʈʘʟʨʘʙ.

ʅ. ʢʦʥʪʨ.

ʃʠʪʝʨʘ ʄʘʩh ʪʘʙʄʘʩʩʘ

ʃʠʩʪ 1

ɼɹʝʩʩʦʥʦʚ 

ʉ

ʖ

ʇɻʋʊʀ. 210404.48.01 ɼ

ɹʦʛʜʘʥʦʚʘ ʃʠʩʪʦʚ 1

ʄʊʉ - 53ʋʪʚ.

ʀʚʘʥʦʚʈʫʢʦʚ.

ʆʨʛʘʥʠʟʘʮʠ̫ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚ̫ʟʠ ʚ 

ʩʝʪʠ çʉʘʤʘʨʘʪʨʘʥʩʛʘʟè. 

ʉʠʪʫʘʮʠʦʥʥr ʡ ʧʣʘʥ ʪʨʘʩʩr

ʛ

ʛ

ʛ

ʛ

ʛ

ʛ

ʛ

ʛ ʂʠʥʝʣɹ

ʅʋʇ-1/8-4

ʅʋʇ-2/3 ʅʋʇ-6/8

ʃʦʧʘʪʠʥʩʢʠʡ 

ʫʟʝʣ ʩʚ̫ʟʠ

ʨ. ʇʘ
ʜʦʚʢ
ʘ

ʨ. ʉʘʤʘʨʘ
ʅʋʇ-7/8

ʅʋʇ-1/8

ʅʋʇ-5/8

ʅʋʇ-4/8

ʅʋʇ-3/8

ʅʋʇ-2/8

ʉʨʝʜʥʝ ʚʦʣʞʩʢʠʡ 

ʫʟʝʣ ʩʚ̫ʟʠ

ʩ. ʂʨʘʩʥrʡ ̫ʨ

ʨ. ʏyʨʥʦʚʢʘ

ʧ. ʉʝʨʛʠʝʚʩʢʠʝ ʄʠʥʚʦʜr

 

ʊʨʘʩʩʘ ʧʨʦʢʣʘʜʢʠ ʢʘʙʝʣʷ 

1.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʢʦʥʝʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʫʥʢʪʦʚ 

ʄʘʪʝʨʠʘʣ ʵʪʦʛʦ ʧʦʜʨʘʟʜʝʣʘ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʙʦʩʥʦʚʘʥʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ 

ʤʝʞʜʫ ʚʙrʨʘʥʥʳʤʠ ʦʢʦʥʝʯʥʳʤʠ ʠ ʥʘʭʦʜʷʱʠʤʠʩʷ ʧʦ ʪʨʘʩʩʝ ʧʨʦʤʝʞʫʪʦʯʥʳʤʠ 

ʧʫʥʢʪʘʤʠ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʧʨʦʝʢʪʠʨʫʝʤʘʷ ʦʧʪʠʯʝʩʢʘʷ ʣʠʥʠʷ ʧʝʨʝʜʘʯʠ ʩʦʝʜʠʥʷʝʪ 

ʥʝʩʢʦʣʴʢʦ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʊʷʛʦʪʝʥʠʝ ʚʳʙʨʘʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦ ʫʩʣʫʛʘʤ ʩʚʷʟʠ ʟʘʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, 

ʦʪ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʬʦʩʪʨʫʢʪʫʨʳ.   

ʂʨʦʤʝ ʪʦʛʦ, ʩʪʝʧʝʥʴ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚʦ ʚʟʘʠʤʦʩʚʷʟʠ  ʟʘʚʠʩʠʪ ʦʪ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ, ʢʫʣʴʪʫʨʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʙʳʪʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ 

ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ 

ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʧʨʝʜʧʨʠʷʪʠʷʭ ʣʝʛʢʦʡ ʠ ʪʷʞʝʣʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʢʫʣʴʪʫʨʥʳʭ ʮʝʥʪʨʘʭ ʠ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ, ʪʨʘʥʩʧʦʨʪʝ ʠ 

ʪʦʨʛʦʚʣʝ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʸʥʥʳʭ ʩʚʝʜʝʥʠʡ ʜʝʣʘʝʪʩʷ ʚʳʚʦʜ ʦ ʝʩʪʝʩʪʚʝʥʥʦʤ ʪʷʛʦʪʝʥʠʠ 

ʜʨʫʛ ʢ ʜʨʫʛʫ ʫʢʘʟʘʥʥʳʭ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. ɿʘʜʘʯʘ, ʧʦʩʪʘʚʣʝʥʥʘʷ ʧʝʨʝʜ 

ʢʫʨʩʦʚʳʤ ʧʨʦʝʢʪʦʤ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʢʘʯʝʩʪʚʝʥʥʦʡ ʩʚʷʟʠ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʤʠ ʥʘʩʝʣʸʥʥʳʤʠ 

ʧʫʥʢʪʘʤʠ. 
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1. 3. ɺʳʙʦʨ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʳ 

ʀʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʚʳʙʦʨʘ ʆʎʊʉ ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ 

ʦʨʛʘʥʠʟʫʝʤʳʭ ʢʘʥʘʣʦʚ ʊʏ, ʆʎʂ ʠʣʠ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʆʎʊʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʦʤ ʧʝʨʝʜʘʚʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ (ʪʝʣʝʬʦʥʠʷ, ʧʝʨʝʜʘʯʘ ʜʘʥʥʳʭ, ʚʠʜʝʦʪʝʣʝʬʦʥ, ʪʝʣʝʚʠʜʝʥʠʝ ʠ ʜʨ.), ʘ 

ʪʘʢʞʝ ʯʠʩʣʦʤ ʦʨʛʘʥʠʟʫʝʤʳʭ ʢʘʥʘʣʦʚ.  ʉʣʝʜʫʝʪ ʧʨʠ ʵʪʦʤ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʆʎʊʉ ʠʩʧʦʣʴʟʫʝʪʩʷ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʢʘʥʘʣʦʦʙʨʘʟʫʶʱʘʷ 

ʘʧʧʘʨʘʪʫʨʘ ʎʉʇ ʨʘʟʣʠʯʥʳʭ ʩʪʫʧʝʥʝʡ ʠʝʨʘʨʭʠʠ.  

ɺ ʢʫʨʩʦʚʦʤ ʧʨʦʝʢʪʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʠʧʦʚʦʝ ʢʘʥʘʣʦʦʙʨʘʟʫʶʱʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ, ʠʣʠ ʙʦʣʝʝ ʩʦʚʨʝʤʝʥʥʳʝ ʝʛʦ ʤʦʜʠʬʠʢʘʮʠʠ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʟʘʜʘʥʠʝʤ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʪʠʧ ʆʎʊʉ ʚʳʙʠʨʘʝʪʩʷ ʩʪʫʜʝʥʪʦʤ ʠʩʭʦʜʷ ʠʟ 

ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ.  

ʅʘ ʟʦʥʦʚʳʭ ʠ ʛʦʨʦʜʩʢʠʭ ʪʝʣʝʬʦʥʥʳʭ  ʩʝʪʷʭ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʆʎʊʉ, ʨʘʙʦʪʘʶʱʠʭ ʥʘ ʜʣʠʥʝ ʚʦʣʥ 1,3. ʅʘ ʤʘʛʠʩʪʨʘʣʴʥʳʭ - 1,55 ʤʢʤ. 

ɺ ʧʦʷʩʥʠʪʝʣʴʥʦʡ ʟʘʧʠʩʢʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʳʙʨʘʥʥʦʡ ʆʎʊʉ. 

ʇʨʠʤʝʨ. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʎʊʉ    ɸʧʧʘʨʘʪʫʨʘ çʊʨʘʥʩʧʦʨʪ-

32ʭ30è. 

 
 

ʅʘʟʥʘʯʝʥʠʝ ʘʧʧʘʨʘʪʫʨʳ. 

ɸʧʧʘʨʘʪʫʨʘ çʊʨʘʥʩʧʦʨʪ-32ʭ30è ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʝʜʘʯʠ 32 ʧʝʨʚʠʯʥʳʭ 

ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ɽ1 (2,048 ʄʙʠʪ/ʩ) ʠ 1 ʧʦʪʦʢʘ 64 ʂʙʠʪ/ʩ ʩ ʠʥʪʝʨʬʝʡʩʦʤ RS-

232 ʤʝʞʜʫ ʜʚʫʤʷ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤʠ (ʜʦ 64-ʭ)  ʧʫʥʢʪʘʤʠ ʩʚʷʟʠ ʧʦ ʦʜʥʦʤʫ ʠʣʠ 

ʜʚʫʤ ʦʜʥʦʤʦʜʦʚʳʤ ʠʣʠ ʤʥʦʛʦʤʦʜʦʚʳʤ  ʦʧʪʠʯʝʩʢʠʤ ʚʦʣʦʢʥʘʤ. 

ɸʧʧʘʨʘʪʫʨʘ ʧʦʜʜʝʨʞʠʚʘʝʪ ʨʝʞʠʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ 

ʧʝʨʝʜʘʯʠ ʛʨʫʧʧʦʚʦʛʦ ʧʦʪʦʢʘ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʥʝʧʨʝʨʳʚʥʦʩʪʴ ʩʚʷʟʠ ʚ ʩʣʫʯʘʝ ʦʙʨʳʚʘ ʚʦʣʦʢʥʘ. 

ɸʧʧʘʨʘʪʫʨʘ ï ʘʩʠʥʭʨʦʥʥʘʷ. ʆʪ ʩʠʥʭʨʦʥʥʦʡ ʘʧʧʘʨʘʪʫʨʳ ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʥʝ ʥʫʞʥʦ ʟʘʜʘʚʘʪʴ ʠʩʪʦʯʥʠʢ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʠ ʟʘʚʠʩʝʪʴ ʦʪ ʥʝʛʦ. 

ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ, ʘʧʧʘʨʘʪʫʨʘ ʜʣʷ ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʪʦʢʦʚ ɽ1 ʘʙʩʦʣʶʪʥʦ 

ʧʨʦʟʨʘʯʥʘ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʨʝʛʝʥʝʨʘʮʠʠ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʦʧʪʠʯʝʩʢʦʛʦ 

ʚʦʣʦʢʥʘ ʠ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 150-180 ʢʤ. ʇʨʠ ʨʘʙʦʪʝ ʧʦ ʦʙʳʯʥʦʤʫ 

ʦʜʥʦʤʦʜʦʚʦʤʫ ʚʦʣʦʢʥʫ, ʫ ʢʦʪʦʨʦʛʦ ʜʠʩʧʝʨʩʠʷ ʤʠʥʠʤʘʣʴʥʘ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 1310 

ʥʤ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʨʝʛʝʥʝʨʘʮʠʠ ʩʦʩʪʘʚʣʷʝʪ 120 ʢʤ. ʄʠʥʠʤʘʣʴʥʘʷ 

ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʨʝʛʝʥʝʨʘʮʠʠ ʨʘʚʥʘ ʥʫʣʶ. 
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ʇʦʣʫʢʦʤʧʣʝʢʪʳ ʘʧʧʘʨʘʪʫʨʳ ʚʳʧʫʩʢʘʶʪʩʷ ʚ 16 ʤʦʜʠʬʠʢʘʮʠʷʭ, ʢʦʪʦʨʳʝ 

ʧʦʣʥʦʩʪʴʶ ʩʦʚʤʝʩʪʠʤʳ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʪʣʠʯʘʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ 

ʧʝʨʝʜʘʚʘʝʤʳʭ ʧʦʪʦʢʦʚ ɽ1, ʨʝʞʠʤʦʤ ʨʘʙʦʪʳ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʠʩʧʦʣʥʝʥʠʝʤ. ʈʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʩʜʝʣʘʥʳ ʜʣʷ ʪʦʛʦ, 

ʯʪʦʙʳ ʛʠʙʢʦ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʠ ʵʢʦʥʦʤʠʪʴ ʧʨʠ ʵʪʦʤ 

ʨʝʩʫʨʩʳ. ɺʩʝ ʧʦʣʫʢʦʤʧʣʝʢʪʳ ʧʝʨʝʜʘʶʪ ʚ ʛʨʫʧʧʦʚʦʤ ʧʦʪʦʢʝ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ 

ʚʦʣʦʢʥʫ 32 ʧʦʪʦʢʘ ɽ1. ʐʝʩʪʴ ʤʦʜʠʬʠʢʘʮʠʡ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ ʠʟ ʰʝʩʪʥʘʜʮʘʪʠ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʛʨʫʧʧʦʚʦʛʦ ʧʦʪʦʢʘ, 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ,  ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ 

ʙʝʩʧʝʨʝʙʦʡʥʫʶ ʧʝʨʝʜʘʯʫ ʛʨʫʧʧʦʚʦʛʦ ʧʦʪʦʢʘ, ʚ ʩʣʫʯʘʝ ʦʙʨʳʚʘ ʚʦʣʦʢʥʘ ʥʘ ʦʜʥʦʤ 

ʠʟ ʫʯʘʩʪʢʦʚ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʩʚʷʟʠ (ʩʚʷʟʴ ʤʦʞʝʪ ʙʳʪʴ ʧʦʪʝʨʷʥʘ 

ʥʘ ʚʨʝʤʷ ʦʪ 500 ʤʢʩ ʜʦ 1 ʤʩ). 

ɸʧʧʘʨʘʪʫʨʘ ʤʦʞʝʪ ʚʢʣʶʯʘʪʴʩʷ  ʧʦ ʩʭʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ çʪʦʯʢʘ-

ʪʦʯʢʘè, çʢʦʣʴʮʦè ʠʣʠ çʢʦʣʴʮʦ ʩ ʨʝʟʝʨʚʠʨʦʚʘʥʠʝʤè. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦ ʠʣʠ ʜʚʘ ʦʜʥʦʤʦʜʦʚʳʭ ʠʣʠ 

ʤʥʦʛʦʤʦʜʦʚʳʭ ʦʧʪʠʯʝʩʢʠʭ ʚʦʣʦʢʥʘ. ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʧʦ ʦʜʥʦʤʫ 

ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʘʩʩʠʚʥʳʝ ʦʧʪʠʯʝʩʢʠʝ Y- ʦʪʚʝʪʚʠʪʝʣʠ. 

ʂʦʥʬʠʛʫʨʘʮʠʷ ʩʝʪʠ, ʢʦʥʪʨʦʣʴ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʧʦʣʫʢʦʤʧʣʝʢʪʘʤʠ ʤʝʩʪʥʳʤʠ 

ʠ ʫʜʘʣʝʥʥʳʤʠ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʠʟ ʣʶʙʦʛʦ ʧʫʥʢʪʘ ʩʚʷʟʠ ʩ ʢʦʤʧʴʶʪʝʨʘ 

ʪʠʧʘ IBM PC, ʠʤʝʶʱʝʛʦ ʧʦʨʪ RS-232. ɼʣʷ ʢʦʥʬʠʛʫʨʠʨʦʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ 

ʨʘʙʦʪʳ ʚʩʝʡ ʩʝʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʘ çʎʝʥʪʨ ʫʧʨʘʚʣʝʥʠʷ ʎɺʆʃʊè. 

ɸʧʧʘʨʘʪʫʨʘ ʠʤʝʝʪ ʩʣʫʞʝʙʥʫʶ ʩʚʷʟʴ, ʚʳʭʦʜ ʥʘ ʘʚʘʨʠʡʥʫʶ ʩʪʘʥʮʠʦʥʥʫʶ 

ʩʠʛʥʘʣʠʟʘʮʠʶ. 

ɹʦʣʝʝ ʧʦʜʨʦʙʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʧʧʘʨʘʪʫʨʝ çʊʨʘʥʩʧʦʨʪ-32ʭ30è, ʩʭʝʤʳ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ, ʛʨʘʬʠʯʝʩʢʦʝ ʠʟʦʙʨʘʞʝʥʠʝ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ, ʩʦʩʪʘʚ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʥʘʟʥʘʯʝʥʠʝ ʧʦʣʫʢʦʤʧʣʝʢʪʦʚ çʊʨʘʥʩʧʦʨʪ-32ʭ30è, 

ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʤ. ʚ ʧʨʠʣʦʞʝʥʠʷʭ ɸ ʠ ɹ. 

1.4. ɺʳʙʦʨ ʪʠʧʘ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʧʪʠʯʝʩʢʠʭ ʮʠʬʨʦʚʳʭ ʣʠʥʠʡ ʧʝʨʝʜʘʯʠ ʠʣʠ ʢʦʣʴʮʝʚʳʭ 

ʩʝʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʚʳʙʦʨʫ ʪʠʧʘ  ʦʧʪʠʯʝʩʢʦʛʦ 
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ʢʘʙʝʣʷ. ɺʳʙʦʨ ʆʂ ʜʣʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ɺʆʃʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʠʩʭʦʜʷ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ. 

1) ʏʠʩʣʦ ʆɺ ʚ ʦʧʪʠʯʝʩʢʦʤ ʢʘʙʝʣʝ ʠ ʠʭ ʪʠʧ ï ʦʜʥʦʤʦʜʦʚʳʝ, ʛʨʘʜʠʝʥʪʥʳʝ, 

ʤʥʦʛʦʤʦʜʦʚʳʝ ï ʦʧʨʝʜʝʣʷʶʪʩʷ ʪʨʝʙʫʝʤʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʩ ʫʯʝʪʦʤ 

ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʥʘ ʧʝʨʠʦʜ 15 ï 20 ʣʝʪ, ʚʳʙʨʘʥʥʦʡ ʩʠʩʪʝʤʦʡ ʧʝʨʝʜʘʯʠ 

(ʪʨʘʥʩʧʦʨʪʥʦʡ ʩʠʩʪʝʤʦʡ), ʩʭʝʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ 

(ʦʜʥʦʢʘʙʝʣʴʥʘʷ, ʦʜʥʦʧʦʣʦʩʥʘʷ ʠ ʜ.ʨ) ʠ ʩ ʫʯʝʪʦʤ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ. 

2) ɿʘʪʫʭʘʥʠʝ ʠ ʜʠʩʧʝʨʩʠʷ ʆɺ ʚ ʆʂ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʠʟʣʫʯʝʥʠʷ, ʜʦʣʞʥʳ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʟʘʜʘʥʥʫʶ (ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ) ʜʣʠʥʫ ʈʋ ʠ ʚʳʩʦʢʫʶ 

ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʆʎʊʉ ʠ ɺʆʃʉ  

3) ɿʘʱʠʪʥʳʝ ʧʦʢʨʦʚʳ ʠ ʩʠʣʦʚʳʝ ʵʣʝʤʝʥʪʳ ʆʂ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʥʝʦʙʭʦʜʠʤʫʶ ʟʘʱʠʪʫ ʆɺ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʦʚʨʝʞʜʝʥʠʡ ʠ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʜʦʩʪʘʪʦʯʥʫʶ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʆʂ.   

4) ʂʘʙʝʣʴ ʜʦʣʞʝʥ ʩ ʤʘʣʳʤ ʟʘʪʫʭʘʥʠʝʤ, ʜʦʩʪʘʪʦʯʥʦʡ ʣʝʛʢʦʩʪʴʶ ʠ ʟʘ 

ʧʨʠʝʤʣʝʤʳʡ ʦʪʨʝʟʦʢ ʚʨʝʤʝʥʠ ʩʨʘʱʠʚʘʪʴʩʷ ʚ ʤʫʬʪʘʭ ʆʂ ʠ ʩʦʝʜʠʥʷʪʴʩʷ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʲʝʤʦʚ ʚ ʧʦʣʝʚʳʭ ʠ ʩʪʘʥʮʠʦʥʥʳʭ ʫʩʣʦʚʠʷʭ. 

5) ʄʝʭʘʥʠʯʝʩʢʠʝ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʆʂ ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʠʭ 

ʢʦʥʢʨʝʪʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʠ ʫʩʣʦʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʩʪʦʡʢʦʩʪʴ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʚʣʘʛʠ, ʩʦʜʝʨʞʘʥʠʶ ʆʂ ʧʦʜ 

ʠʟʙʳʪʦʯʥʳʤ  ʚʦʟʜʫʰʥʳʤ ʜʘʚʣʝʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʘʪʦʯʥʦʡ ʥʘʜʝʞʥʦʩʪʠ 

ʨʘʙʦʪʳ ʚ ʪʝʯʝʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʨʦʢʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʆʂ. 

6) ʆʪʜʝʣʴʥʳʝ ʦʧʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʚ ʢʘʙʝʣʝ ʜʦʣʞʥʳ ʙʳʪʴ ʨʘʟʣʠʯʠʤʳ ʜʣʷ ʠʭ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʯʠʩʣʦ ʪʠʧʦʚ ʆʂ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʟʘʤʝʪʥʦ 

ʚʦʟʨʦʩʣʦ. ɺʤʝʩʪʝ ʩ ʪʝʤ ʦʛʨʘʥʠʯʝʥʠʷ ʠ ʪʨʝʙʦʚʘʥʠʷ ʥʘ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ 

ʦʙʳʯʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ʩʫʞʘʁ ʪ ʚʳʙʦʨ ʧʦʜʭʦʜʷʱʠʭ ʪʠʧʦʚ ʆʂ. 

ʆʮʝʥʠʚʘʷ ʧʘʨʘʤʝʪʨʳ ʠ ʢʦʥʩʪʨʫʢʮʠʶ ʆʂ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʘʟʣʠʯʥʳʤ 

ʟʚʝʥʴʷʤ ʩʝʪʠ ʩʚʷʟʠ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ɺʆʃʉ ʩʣʝʜʫʝʪ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʧʨʘʚʦʯʥʠʢʦʤ /4/. 

 ɼʣʷ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʩʚʷʟʠ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʙʝʣʷ ʆʂ  ʩ 

ʦʜʥʦʤʦʜʦʚʤrʠ ʚʦʣʦʢʥʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʥʘ ʚʦʣʥʝ 1,55 ʤʢʤ ʙʦʣʴʰʠʝ 

ʜʘʣʴʥʦʩʪʠ ʩʚʷʟʠ ʠ ʯʠʩʣʦ ʢʘʥʘʣʦʚ. ʂʘʙʝʣʠ ʩʦʜʝʨʞʘʪ 4, 8, 16 ʠ ʙʦʣʝʝ ʦʜʥʦʤʦʜʦʚʳʭ 

ʆɺ ʩ ʛʨʘʜʠʝʥʪʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʧʨʝʣʦʤʣʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʪʫʭʘʥʠʷ 0,2é 

0,3 ʜɹ/ʢʤ. ʀʤʝʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ   ʆʂ:  

 ɼʣʷ ʟʦʥʦʚʳʭ ʠ ʚʥʫʪʨʠʟʦʥʦʚʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʨʘʜʠʝʥʪʥʳʝ ʆɺ 

ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 1,3 ʤʢʤ.  ɿʦʥʦʚʳʝ ʢʘʙʝʣʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʢʣʘʜʳʚʘʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʛʨʫʥʪ ʠ ʧʦʵʪʦʤʫ ʜʣʷ ʟʘʱʠʪʳ ʦʪ ʘʪʤʦʩʬʝʨʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʪʚʘ 

ʠ ʛʨʟrʫʥʦʚ ʦʥʠ ʠʤʝʶʪ ʤʝʪʘʣʣʠʯʝʩʢʠʡ ʧʦʢʨʦʚ (ʦʙʦʣʦʯʢʫ, ʙʨʦʥʝʣʝʥʪʳ). 

ɼʣʷ ʛʦʨʦʜʩʢʦʡ ʩʚʷʟʠ ʠʩʧʦʣʴʟʫʶʪ ʢʘʙʝʣʠ ʆʂ, ʢʦʪʦʨʳʝ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 1,3 ʤʢʤ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʨʝʙʫʝʤʳʝ ʜʘʣʴʥʦʩʪʴ ʩʚʷʟʠ ʠ ʯʠʩʣʦ ʢʘʥʘʣʦʚ. ʊʘʢ ʢʘʢ ʛʦʨʦʜʩʢʠʝ 

ʢʘʙʝʣʠ ʧʨʦʢʣʘʜʳʚʘʶʪʩʷ ʚ ʪʝʣʝʬʦʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ, ʪʦ ʦʥʠ ʠʟʛʦʪʘʚʣʠʚʘʶʪʩʷ ʚ 

ʧʣʘʩʪʤʘʩʩʦʚʦʡ ʦʙʦʣʦʯʢʝ. 

ɼʣʷ ʩʝʣʴʩʢʦʡ ʩʚʷʟʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʢʘʙʝʣʠ ʯʝʪʳʨʝʭʚʦʣʦʢʦʥʥʦʡ  

ʢʦʥʩʪʨʫʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʜʚʝʰʠʚʘʪʴ ʠ ʧʨʦʢʣʘʜʳʚʘʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 



 

 16 

ʛʨʫʥʪ. ʕʪʠ ʢʘʙʝʣʠ ʧʦʚʝʨʭ ʩʝʨʜʝʯʥʠʢʘ ʠʤʝʶʪ ʩʪʘʣʴʥʫʶ ʦʧʣʝʪʢʫ ʠ 

ʧʣʘʩʪʤʘʩʩʦʚʫʶ ʦʙʦʣʦʯʢʫ. 

ʇʨʠʤʝʨ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʚʳʙʨʘʥʥʦʛʦ ʪʠʧʘ ʆʂ ʜʣʷ  ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ ʠ ʜʣʷ 

ʧʨʦʢʣʘʜʢʠ ʚ ʧʦʤʝʱʝʥʠʠ ʧʨʠʚʝʜʝʥ ʥʠʞʝ.    

  

 

  ʆʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ ʪʠʧʘ ʆʂʃɾ-ɺʉ 

ɼʘʥʥʳʡ ʪʠʧ ʢʘʙʝʣʷ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʦʟʜʫʰʥʦʡ ʧʨʦʢʣʘʜʢʠ ʥʘ ʦʧʦʨʘʭ 

ʚʦʟʜʫʰʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ, ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯʠ ʜʦ 35 ʢɺ, ʤʝʞʜʫ ʟʜʘʥʠʷʤʠ ʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ. 

ʆʧʮʠʠ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈʝʢʦʤʝʥʜʘʮʠʷʤʠ G.651, G.652, G.655; ʠʟʛʦʪʦʚʣʝʥʠʝ ʦʙʦʣʦʯʢʠ ʠʟ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʪʦʡʢʠʭ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʪʨʝʢʠʥʛʘ ʜʠʵʣʝʢʪʨʠʢʘ (ʤʘʨʢʘ ʆʂʃɾ-ʊé); ʧʨʠʤʝʥʝʥʠʝ 

ʚʩʧʘʨʳʚʘʶʱʠʭ ʢʦʨʜʦʚ; ʧʨʠʤʝʥʝʥʠʝ ʚʦʜʦʙʣʦʢʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ (çʩʫʭʘʷè 

ʢʦʥʩʪʨʫʢʮʠʷ ʩʝʨʜʝʯʥʠʢʘ). 

ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ 

 

  ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʙʝʣʷ ʪʠʧʘ ʆʂʃɾ-ɺʉ  

1-ɺʳʥʝʩʝʥʥʳʡ ʩʠʣʦʚʦʡ ʵʣʝʤʝʥʪ ðʩʪʘʣʴʥʦʡ (ɺʉ) ʠʣʠ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ (ɺɼ). 

2-ɻʠʜʨʦʬʦʙʥʳʡ ʛʝʣʴ, ʟʘʧʦʣʥʷʶʱʠʡ ʧʫʩʪʦʪʳ ʩʢʨʫʪʢʠ ʧʦ ʚʩʝʡ ʜʣʠʥʝ. 

3-ʆʧʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʩʚʦʙʦʜʥʦ ʫʣʦʞʝʥʳ ʚ ʧʦʣʠʤʝʨʥʳʭ ʪʨʫʙʢʘʭ 

(ʦʧʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ), ʟʘʧʦʣʥʝʥʥʳʭ ʪʠʢʩʦʪʨʦʧʥʳʤ ʛʝʣʝʤ ʧʦ ʚʩʝʡ ʜʣʠʥʝ. 

4-ʎʝʥʪʨʘʣʴʥʳʡ ʩʠʣʦʚʦʡ ʵʣʝʤʝʥʪ (ʎʉʕ), ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʡ ʧʨʫʪʦʢ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʩʢʨʫʯʝʥʳ ʦʧʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ. 

5-ʇʦʷʩʥʘʷ ʠʟʦʣʷʮʠʷ ʚ ʚʠʜʝ ʣʘʚʩʘʥʦʚʦʡ ʣʝʥʪʳ, ʥʘʣʦʞʝʥʥʘʷ ʧʦʚʝʨʭ ʩʢʨʫʪʢʠ. 

6-ʅʘʨʫʞʥʘʷ ʦʙʦʣʦʯʢʘ ʚʳʧʦʣʥʝʥʘ ʠʟ ʢʦʤʧʦʟʠʮʠʠ ʇʕ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʢʦʤʧʘʢʪʥʳʡ ʜʠʟʘʡʥ; ʚʳʩʦʢʠʝ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ; 
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ʥʠʟʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʢʣʘʜʢʠ; ʙʦʣʴʰʦʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ 

ʵʢʩʧʣʫʘʪʘʮʠʠ; ʫʜʦʙʩʪʚʦ ʧʨʦʢʣʘʜʢʠ ʠ ʤʦʥʪʘʞʘ. 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʊʠʧ ʚʦʣʦʢʥʘ:                                                                ʦʜʥʦʤʦʜʦʚʦʝ; 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ, ʜɹ/ʢʤ (ʜʣʷ1550 ʥʤ):                0,4; 

ʂʦʣ-ʚʦ ʆɺ ʚ ʢʘʙʝʣʝ                                                          16; 

ɼʠʘʤʝʪʨ ʢʘʙʝʣʷ, ʤʤ                                                              15,5; 

ɺʝʩ ʢʘʙʝʣʷ, ʢʛ/ʢʤ                                                                   110; 

ʉʪʘʪʠʯʝʩʢʘʷ ʨʘʩʪʷʛʠʚʘʶʱʘʷ ʥʘʛʨʫʟʢʘ, ʢʅ,                 ʥʝ ʙʦʣʝʝ  5,5; 

ʈʘʜʠʫʩ ʠʟʛʠʙʘ, ʤʤ                                                                 310; 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ: 

ʵʢʩʧʣʫʘʪʘʮʠʷ                                                           ʦʪ -60Üʉ ʜʦ +70Üʉ 

ʤʦʥʪʘʞʘ                                                                      ʥʝ ʥʠʞʝ -30Üʉ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʥʠʝ ʠ ʭʨʘʥʝʥʠʝ                             ʦʪ -60Üʉ ʜʦ +70Üʉ 

ɼʣʷ ʧʨʦʢʣʘʜʢʠ ʚ ʧʦʤʝʱʝʥʠʷʭ  ʚʳʙʨʘʥ   ʢʘʙʝʣʴ 

ʢʦʤʧʘʥʠʠ çʉʆʂʂè: ʆʂʃ-ʅ-01-8-16-10/125-0,36/0,22-

3,5/18-1,0.   

 

 

 

                                          

ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ ʢʘʙʝʣʷ ʪʠʧʘ ʆʂʃɾ-ʅ 

ʂʘʙʝʣʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʧʨʦʢʣʘʜʢʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʥʫʪʨʠ ʧʦʤʝʱʝʥʠʡ, ʘ 

ʪʘʢ ʞʝ ʣʦʪʢʘʭ ʠ ʪʨʫʙʘʭ ʧʨʠ ʧʦʚʳʰʝʥʥʳʭ ʪʨʝʙʦʚʘʥʠʷʭ ʧʦ ʧʦʞʘʨʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʆʧʠʩʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʠ: 

1.ʆʧʪʠʯʝʩʢʠʝ ʚʦʣʦʢʥʘ ʩʚʦʙʦʜʥʦ ʫʣʦʞʝʥʳ ʚ ʧʦʣʠʤʝʨʥʳʭ ʪʨʫʙʢʘʭ 

(ʦʧʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ), ʟʘʧʦʣʥʝʥʥʳʭ ʪʠʢʩʦʪʨʦʧʥʳʤ ʛʝʣʝʤ ʧʦ ʚʩʝʡ ʜʣʠʥʝ. 

2.ʎʝʥʪʨʘʣʴʥʳʡ ʩʠʣʦʚʦʡ ʵʣʝʤʝʥʪ (ʎʉʕ) ï ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʡ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʦʚʳʡ ʧʨʫʪʦʢ, ʚʦʢʨʫʛ ʢʦʪʦʨʦʛʦ ʩʢʨʫʯʝʥʳ ʦʧʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ. 

3.ʂʦʨʜʝʣʠ ï ʩʧʣʦʰʥʳʝ ʇʕ ʩʪʝʨʞʥʠ, ʜʣʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ. 

4.ʇʦʷʩʥʘʷ ʠʟʦʣʷʮʠʷ ï ʣʘʚʩʘʥʦʚʘʷ ʣʝʥʪʘ, ʥʘʣʦʞʝʥʥʘʷ ʧʦʚʝʨʭ ʩʢʨʫʪʢʠ. 

5.ɻʠʜʨʦʬʦʙʥʳʡ ʛʝʣʴ ï ʟʘʧʦʣʥʷʝʪ ʧʫʩʪʦʪʳ ʩʢʨʫʪʢʠ ʧʦ ʚʩʝʡ ʜʣʠʥʝ. 

6.ʅʘʨʫʞʥʘʷ ʦʙʦʣʦʯʢʘ ï ʢʦʤʧʦʟʠʮʠʷ ʇʕ, ʥʝ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʛʦ ʛʦʨʝʥʠʝ ʠʣʠ 

ʜʨʫʛʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʛʘʣʦʛʝʥʦʚ. 

ʇʨʝʠʤʫʱʝʩʪʚʘ: ʢʦʤʧʘʢʪʥʳʡ ʜʠʟʘʡʥ, ʤʠʥʠʤʘʣʴʥʳʡ ʚʝʩ, ʚʳʩʦʢʘʷ ʛʠʙʢʦʩʪʴ. 



 

 18 

ʆʩʥʦʚʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

ʊʠʧ ʚʦʣʦʢʥʘ:                                                                    ʦʜʥʦʤʦʜʦʚʦʝ; 

ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ, ʜɹ/ʢʤ (ʜʣʷ1550 ʥʤ):                     0,4; 

ʂʦʣ-ʚʦ ʆɺ ʚ ʢʘʙʝʣʝ:                                                                16; 

ɼʠʘʤʝʪʨ ʢʘʙʝʣʷ, ʤʤ:                                                                   10,1; 

ɺʝʩ ʢʘʙʝʣʷ, ʢʛ/ʢʤ:                                                                    ʜʦ 105; 

ʈʘʟʜʘʚʣʠʚʘʶʱʘʷ ʥʘʛʨʫʟʢʘ, ʅ/10 ʩʤ:                              ʥʝ ʤʝʥʝʝ 2500; 

ʈʘʩʪʷʛʠʚʘʶʱʘʷ ʥʘʛʨʫʟʢʘ, ʅ ʩʤ:                                      ʥʝ ʤʝʥʝʝ 1000; 

ʈʘʜʠʫʩ ʠʟʛʠʙʘ, ʤʤ: 

ʧʨʠ ʤʦʥʪʘʞʝ                                                                                   205; 

ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ                                                                          155; 

ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʜʠʘʧʘʟʦʥ, ÜC:                                 ʦʪ -40 Üʉ ʜʦ +50 Üʉ; 

ʄʠʥʠʤʘʣʴʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʢʣʘʜʢʠ:     -10 Üʉ. 

 

 ʇʦʩʣʝ ʚʳʙʦʨʘ ʆʂ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʚʠʜʦʤ ʆɺ (ʤʥʦʛʦʤʦʜʦʚʳʝ ʠʣʠ 

ʦʜʥʦʤʦʜʦʚʳʝ) ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʩʦʦʪʚʝʪʩʪʚʠʷ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʆɺ, ʟʘʚʠʩʷɦ ʝʡ ʦʪ ʝʛʦ ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʩʚʦʡʩʪʚ, 

ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ɺʆʉʇ ʚ ʣʠʥʝʡʥʦʤ ʪʨʘʢʪʝ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʯʘʩʪʦʪ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʝ̫ʪʩʷ 

ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ ʠ ʟʘʥʠʤʘʝʪ ʧʦʣʦʩʫ ʯʘʩʪʦʪ ʦʪ ʥʫʣʷ ʜʦ fʪ. ʇʦʵʪʦʤʫ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ɺmaʭ ʧʦ ʆɺ ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ Bʣʪ  ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʣʠʥʝʡʥʦʤ ʪʨʘʢʪʝ ʚʳʙʨʘʥʥʦʡ ʆʎʊʉ. ɽʩʣʠ, 

ʥʘʧʨʠʤʝʨ, ʚ ʢʘʯʝʩʪʚʝ ʣʠʥʝʡʥʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʦʜ 1ɺ2ɺ, ʣʠʥʝʡʥʘʷ ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʆʎʊʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ɺʣʪ  = 
m

n
  B = 

m

1m
 B = 

1

2
  B, ʄʙʠʪ/ʩ, 

ʛʜʝ ɺ ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʜʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʜʘ ʚ ʢʦʜ 

mBnB. 

ɼʠʩʧʝʨʩʠʷ ï ʵʪʦ ʨʘʩʩʝʷʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʣʠ ʤʦʜʦʚʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. ʇʦʜ ʜʠʩʧʝʨʩʠʝʡ ʧʦʥʠʤʘʶʪ ʫʚʝʣʠʯʝʥʠʝ 

ʜʣʠʪʝʣʴʥʦʩʪʠ (ʨʘʩʰʠʨʝʥʠʝ) ʠʤʧʫʣʴʩʘ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʨʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʝʛʦ ʧʦ ʆɺ. ɼʠʩʧʝʨʩʠʷ ʥʝ ʪʦʣʴʢʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʯʘʩʪʦʪʥʳʡ 

ʜʠʘʧʘʟʦʥ ʆɺ, ʥʦ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʞʘʝʪ ʜʘʣʴʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ, ʪʘʢ ʢʘʢ 

ʯʝʤ ʜʣʠʥʥʝʝ  ʣʠʥʠʷ, ʪʝʤ ʙʦʣʴʰʝ ʨʘʩʰʠʨʝʥʠʝ ʠʤʧʫʣʴʩʦʚ. 

ɺ ʦʜʥʦʤʦʜʦʚʳʭ ʆɺ ʤʝʞʤʦʜʦʚʘʷ ʜʠʩʧʝʨʩʠʷ ʦʪʩʫʪʩʪʚʫʝʪ (ʧʝʨʝʜʘʝʪʩʷ ʦʜʥʘ 

ʤʦʜʘ). ʋʰʠʨʝʥʠʝ ʠʤʧʫʣʴʩʘ ʦʙʫʩʣʦʚʣʝʥʦ ʭʨʦʤʘʪʠʯʝʩʢʦʡ ʜʠʩʧʝʨʩʠʝʡ, ʢʦʪʦʨʫʶ 

ʨʘʟʜʝʣʷʶʪ ʥʘ ʤʘʪʝʨʠʘʣʥɹʫʶ ʠ ʚʦʣʥʦʚʦʜʥʫʶ. 

ɺʦʣʥʦʚʦʜʥʘʷ ʜʠʩʧʝʨʩʠʷ ʦʙʫʩʣʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴʶ ʛʨʫʧʧʦʚʦʡ ʩʢʦʨʦʩʪʠ 

ʤʦʜʳ ʦʪ ʯʘʩʪʦʪʳ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʬʠʣʝʤ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ ʆɺ. 

ɺ ʥʦʨʤʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʤʘʪʝʨʠʘʣʴʥʘʷ ʜʠʩʧʝʨʩʠʷ ʧʨʝʦʙʣʘʜʘʝʪ ʥʘʜ 

ʚʦʣʥʦʚʦʜʥʦʡ. ʆʙʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ ʟʥʘʢ ʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴʶ ʦʪ ʜʣʠʥʳ ʚʦʣʥʳ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʦʧʪʠʤʠʟʠʨʫʷ 

ʧʨʦʬʠʣʴ ʧʦʢʘʟʘʪʝʣʷ ʧʨʝʣʦʤʣʝʥʠʷ, ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʦʙʱʫʶ ʜʠʩʧʝʨʩʠʶ ʆɺ ʥʘ 

ʟʘʜʘʥʥʦʡ ʜʣʠʥʝ ʚʦʣʥʳ ʟʘ ʩʯʝʪ ʚʟʘʠʤʦʢʦʤʧʝʥʩʘʮʠʠ ʤʘʪʝʨʠʘʣʴʥʦʡ ʠ 

ʚʦʣʥʦʚʦʜʥʦʡ ʜʠʩʧʝʨʩʠʝʡ. 
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ɼʣʷ ʦʜʥʦʤʦʜʦʚʳʭ ʆɺ ʚ ʧʘʩʧʦʨʪʥʳʭ ʜʘʥʥʳʭ ʫʢʘʟʳʚʘʝʪʩʷ ʥʦʨʤʠʨʦʚʘʥʥʘʷ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʘʷ ʜʠʩʧʝʨʩʠʷ, ʧʩ/(ʥʤʢʤ), ʢʦʪʦʨʘʷ ʩ ʥʝʥʦʨʤʠʨʦʚʘʥʥʦʡ 

ʚʝʣʠʯʠʥʦʡ  ʩʚʷʟʘʥʘ ʚʳʨʘʞʝʥʠʝʤ 

                  = 10
-6
    ʥ,  ʤʢʩ/ʢʤ,                                      (1.1) 

ʛʜʝ   - ʰʠʨʠʥʘ ʧʦʣʦʩʳ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʤ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʩʧʨʘʚʦʯʥʳʭ ʜʘʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ. 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʳʙʨʘʥʥʦʤʫ 

ʦʜʥʦʤʦʜʦʚʦʤʫ ʠʣʠ ʤʥʦʛʦʤʦʜʦʚʦʤʫ ʆɺ ʤʦʞʝʪ ʙʳʪʴ ʥʘʡʜʝʥʘ ʧʦ ʧʨʠʙʣʠʞʝʥʥʦʡ 

ʬʦʨʤʫʣʝ: 

Bmax = 
ʤʘʭl

25,0
, ʄʙʠʪ/ʩ. 

ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʫʶ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʆɺ 

ʩʣʝʜʫʝʪ ʩʨʘʚʥʠʪʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʣʠʥʝʡʥʦʤ ʪʨʘʢʪʝ 

ʚʳʙʨʘʥʥʦʡ ɺʆʉʇ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴʩʷ ʫʩʣʦʚʠʝ: 

ɺmaʭ    ɺʣʪ, 

ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʚʳʙʠʨʘʝʪʩʷ ʆʂ ʩ  ʣʫʯʰʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʆɺ. 

1.5. ʈʘʩʯʝʪ  ʧʨʝʜʝʣʴʥʦʡ ʜʣʠʥr ʫʯʘʩʪʢʦʚ ʨʝʛʝʥʝʨʘʮʠʠ 

 ʀʟʚʝʩʪʥʦ, ʯʪʦ ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʆʎʊʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʚʫʤʷ 

ʧʘʨʘʤʝʪʨʘʤʠ: ʩʫʤʤʘʨʥʳʤ ʟʘʪʫʭʘʥʠʝʤ ʈʋ ʠ ʜʠʩʧʝʨʩʠʝʡ ʩʠʛʥʘʣʦʚ ʆɺ.   

ɼʣʠʥʘ ʈʋ ʩ ʫʯʝʪʦʤ ʪʦʣʴʢʦ ʟʘʪʫʭʘʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ, ʪʦ ʝʩʪʴ ʧʦʪʝʨʴ ʚ ʆɺ, 

ʫʩʪʨʦʡʩʪʚʘʭ ʚʚʦʜʘ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʢʘʢ ʧʨʘʚʠʣʦ, ʧʦʪʝʨʴ ʚ ʨʘʟʲʝʤʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ), ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ (ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʜʣʠʥ ʢʘʙʝʣʷ) ʤʦʞʥʦ ʥʘʡʪʠ ʠʟ ʬʦʨʤʫʣ :r 

ɸʨʫ = ʕ =   lʨʫ + ɸʨ  nʨ + ɸʥ  nʥ , ʜɹ,                                  (1.2) 

ʛʜʝ  ɸʨʫ ï ʟʘʪʫʭʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ, 

ʜɹ; 

ʕ - ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ, ʜɹ, 

 - ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʆɺ, ʜɹ /ʢʤ, 

lʨʫ  - ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʢʤ, 

ɸʨ, ɸʥ  - ʟʘʪʫʭʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʟʲʝʤʥʦʤ ʠ ʥʝʨʘʟʲʝʤʥʦʤ 

ʩʦʝʜʠʥʝʥʠʷʭ, ʜɹ 

nʨ, nʥ - ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʲʝʤʥʳʭ ʠ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʆɺ ʥʘ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ. 

ɺ ʵʪʦʡ ʬʦʨʤʫʣʝ ʢʦʣʠʯʝʩʪʚʦ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʆɺ ʥʘ ʜʣʠʥʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʘʚʥʦ: 

nʥ =  1
l

l

ʩ

ʨʫ , 

ʛʜʝ lʩ  - ʩʪʨʦʠʪʝʣʴʥʘʷ ʜʣʠʥʘ ʆʂ. 

ʇʦʜʩʪʘʚʠʚ ʢʦʣʠʯʝʩʪʚʦ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʤ 
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ʫʯʘʩʪʢʝ  ʚ ʫʨʘʚʥʝʥʠʝ (1.2), ʧʦʣʫʯʠʤ: 

ʕ =   lʨʫ + ɸʨ  nʨ + ɸʥ 1
l

l

ʩ

ʨʫ , 

ʕ =   lʨʫ + ɸʨ  nʨ + 
c

ʥ

l

A
 lʨʫ - ɸʥ , 

lʨʫ 
ʩ

ʥ

l

A
 = ʕ - ɸʨ  nʨ + ɸʥ . 

ʆʪʩʶʜʘ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʜʣʠʥʫ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ 

lʨʫ = 
ʩʥ

ʥʨʨ

l/ɸ

ɸnɸʕ
. 

ʉʦʚʨʝʤʝʥʥʳʝ  ʪʝʭʥʦʣʦʛʠʠ   ʧʦʟʚʦʣʷʶʪ  ʧʦʣʫʯʘʪʴ   ʟʘʪʫʭʘʥʠʷ  ɸʨ  0,5 ʜɹ,  

ɸʥ    0,1 ʜɹ. ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʤ 

ʫʯʘʩʪʢʝ nʨ=2 (4). 

 ʉ ʫʯʝʪʦʤ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ (ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʛʦ ʟʘʧʘʩʘ) ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʠʤ 

ʤʘʢʩʠʤʘʣʴʥʫʶ  ʜʣʠʥʫ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʥʘ ʟʘʪʫʭʘʥʠʝ 

ʚ ʆɺ, ʧʦʪʝʨʴ ʚ ʫʩʪʨʦʡʩʪʚʘʭ ʚʚʦʜʘ/ʚʳʚʦʜʘ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ (ʚ ʨʘʟʲʝʤʥʳʭ 

ʩʦʝʜʠʥʠʪʝʣʷʭ), ʧʦʪʝʨʴ ʚ ʥʝʨʘʟʲʝʤʥʳʭ ʩʚʘʨʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ ʧʨʠ ʤʦʥʪʘʞʝ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʜʣʠʥ ʢʘʙʝʣʷ:  

lʨʫ max  = 
ʩʥ

ʥʨʨʟ

l/ɸ

ɸnɸʕʕ
, ʢʤ,                           (1.3) 

ʛʜʝ   ʕʟ - ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ (ʵʢʩʧʣʫʪʘʮʠʦʥʥʳʡ ʟʘʧʘʩ) ʩʠʩʪʝʤʳ, ʥʝʦʙʭʦʜʠʤʳʡ 

ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʵʬʬʝʢʪʘ ʩʪʘʨʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʘʧʧʘʨʘʪʫʨʳ ʠ ʆɺ, ʕʟ = 6 ʜɹʤ, 

  

 ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʆʎʊʉ ʟʘʚʠʩʠʪ 

ʪʘʢʞʝ ʠ ʦʪ ʜʠʩʧʝʨʩʠʠ ʩʠʛʥʘʣʘ ʚ ʆɺ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʈʋ ʩ ʫʯʝʪʦʤ 

ʜʠʩʧʝʨʩʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʆɺ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

lʨʫ max   = 
ʣʪB

25,0
 , ʢʤ,                   (1.4) 

 -  ʜʠʩʧʝʨʩʠʷ ʩʠʛʥʘʣʘ ʚ ʆɺ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʣʷ ʤʥʦʛʦʤʦʜʦʚʦʛʦ ʆɺ ʧʦ 

ʬʦʨʤʫʣʝ (1.2), ʘ ʜʣʷ ʦʜʥʦʤʦʜʦʚʦʛʦ ʆɺ ï ʧʦ ʬʦʨʤʫʣʝ (1.3), 

  ɺʣʪ ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʚ ʣʠʥʝʡʥʦʤ ʪʨʘʢʪʝ. 

ʀʟ ʨʘʩʩʯʠʪʘʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʜʣʠʥ ʧʦ ʬʦʨʤʫʣʘʤ (1.3 ʠ 1.4) ʚ ʢʫʨʩʦʚʦʤ 

ʧʨʦʝʢʪʝ ʚʳʙʠʨʘʝʪʩʷ ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʥʝ ʜʦʣʞʥʦ  ʧʨʝʚʳʰʘʪʴ   

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ  ʜʣʠʥ rʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʫʢʘʟʘʥʥʳʭ ʜʣʷ 

ʆʎʊʉ  ʈDH ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʇʦʩʣʝ ʨʘʩʯʝʪʘ ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʣʝʜʫʝʪ 

ʨʘʩʧʨʝʜʝʣʠʪʴ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʝ ʧʫʥʢʪʳ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʚʥʫʪʨʠʟʦʥʦʚʦʡ, ʟʦʥʦʚʦʡ ʠʣʠ ʤʘʛʠʩʪʨʘʣʴʥʦʡ 

ʤʝʞʜʫʛʦʨʦʜʥʦʡ ʩʚʷʟʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ʠʣʠ ʧʦ ʚʟʘʠʤʥʦʤʫ ʪʷʛʦʪʝʥʠʶ 

ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʛʜʝ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚʚʦʜ/ʚʳʚʦʜ 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʘʥʘʣʦʚ ʠʣʠ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ. 

ʊʘʢʠʝ ʧʫʥʢʪʳ ʯʘʱʝ ʚʩʝʛʦ ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʢʘʢ ʦʙʩʣʫʞʠʚʘʝʤʳʝ. ɿʘʪʝʤ, ʝʩʣʠ 
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ʨʘʩʩʪʦʥ̫ʠʷ ʤʝʞʜʫ ʥʠʤʠ ʙʫʜʫʪ ʙʦʣʴʰʝ lʨʫ max, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʯʠʩʣʦ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʤʝʞʜʫ ʦʙʩʣʫʞʠʚʘʝʤʳʤʠ ʧʫʥʢʪʘʤʠ: 

nʨʫ  = 
maxʨʫ

)ʆʈʇ(ʆʇ

l

l
, 

ʘ ʢʦʣʠʯʝʩʪʚʦ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʫʥʢʪʦʚ (ʅʈʇ) ʥʘ ʵʪʦʡ 

ʩʝʢʮʠʠ ʙʫʜʝʪ ʨʘʚʥʦ: 

nʅʈʇ  = nʨʫ  - 1. 

ʇʦ ʵʪʦʡ ʞʝ ʤʝʪʦʜʠʢʝ ʩʣʝʜʫʝʪ ʨʘʩʧʨʝʜʝʣʠʪʴ ʃʈ ʥʘ ʚʩʝʭ ʫʯʘʩʪʢʘʭ ʤʝʞʜʫ ʆʈʇ 

(ʆʇ). ʊʘʢʦʡ ʞʝ ʤʝʪʦʜʠʢʝ ʩʣʝʜʫʝʪ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʦʙʣʘʩʪʥʳʭ ʠ ʤʝʞʦʙʣʘʩʪʥʳʭ ʢʦʣʴʮʝʚʳʭ ʩʝʪʝʡ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʂʇ ʃʈ ʩʣʝʜʫʝʪ ʨʘʟʤʝʱʘʪʴ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ, ʛʜʝ 

ʝʩʪʴ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ 

ʨʝʛʝʥʝʨʘʪʦʨʘʤʠ ʙʫʜʝʪ ʨʘʚʥʦ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ, ʥʦ 

ʥʝ ʙʦʣʴʰʝ lʨʫ max. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʛʦʨʦʜʩʢʠʭ ʢʦʣʴʮʝʚʳʭ ʩʝʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʴʩʷ ʢ 

ʪʦʤʫ, ʯʪʦʙʳ ʥʘ ʩʝʪʠ ʥʝ ʙʳʣʦ  ʃʈ. ʇʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʵʪʦʛʦ ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ 

ʚʳʙʦʨʦʤ ʢʘʙʝʣʝʡ ʩ ʦʜʥʦʤʦʜʦʚʳʤʠ ʆɺ ʩ ʥʘʠʤʝʥʴʰʠʤ ʟʘʪʫʭʘʥʠʝʤ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʠʥʳ ʚʦʣʥʳ 1,55 ʤʢʤ. ɸ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʨʘʩʩʪʦʷʥʠʷʭ ʤʝʞʜʫ 

ɸʊʉ ʮʝʣʝʩʦʦʙʨʘʟʥʘ ʨʘʙʦʪʘ ʥʘ ʜʣʠʥʝ ʚʦʣʥʳ 1,3 ʤʢʤ ʯʪʦʙʳ ʥʝ ʙʳʣʦ ʧʝʨʝʛʨʫʟʢʠ 

ʚʭʦʜʥʳʭ  ʫʩʠʣʠʪʝʣʝʡ ʃʈ. 

ʇʨʠʤʝʨ 1. ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʫ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʆʎʊʉ, 

ʨʘʙʦʪʘʶʱʝʡ ʧʦ ʦʧʪʠʯʝʩʢʦʤʫ ʢʘʙʝʣʶ. ʋʨʦʚʝʥʴ ʧʝʨʝʜʘʯʠ ʥʘ ʚʳʭʦʜʝ ʇʆʄ 

ʨʘʚʝʥ ʨʧʝʨ = - 5 ʜɹʤ, ʘ ʫʨʦʚʝʥʴ ʧʨʠʝʤʘ ʥʘ ʚʭʦʜʝ ʇʈʆʄ   ʨʧʨ = - 40ʜɹʤ. ʇʨʠʤʝʤ 

ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʆʂ Ŭ=0,7 ʜɹ/ʢʤ, ʘ ʩʪʨʦʠʪʝʣʴʥʘʷ ʜʣʠʥʘ Lʩʪʨ=2ʢʤ. 

ʊʨʝʙʫʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʜʣʠʥʫ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʘʥʥʦʡ ʆʎʊʉ. 

ʇʦʨʷʜʦʢ ʨʝʰʝʥʠʷ: 

1. ʆʧʨʝʜʝʣʷʝʤ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʆʎʊʉ: 

35)40(5ʨʨʕ ʧʨʧʝʨ ʜɹ 

2. ʇʨʠʥʠʤʘʝʤ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʟʘʧʘʩ ʕʟ = 4ʜɹ. 

3.  ʉʯʠʪʘʝʤ, ʯʪʦ ʥʘ ʜʣʠʥʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʠʤʝʝʪʩʷ ʜʚʘ ʨʘʟʲʝʤʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷ nʨʩ=2: ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʇʆʄ ʢ ʣʠʥʝʡʥʦʤʫ ʦʧʪʠʯʝʩʢʦʤʫ ʢʘʙʝʣʶ ʠ 

ʧʦʜʩʦʝʜʠʥʝʥʠʝ ʣʠʥʝʡʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʢ ʇʈʆʄ. ʇʦʣʦʞʠʤ, ʯʪʦ 

ʟʘʪʫʭʘʥʠʝ ʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ɸʨʩ = 0,5 ʜɹ. 

4.ʇʨʠʥʠʤʘʝʤ ʟʘʪʫʭʘʥʠʝ ʥʝʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ  ɸʥʩ = 0,1 ʜɹ. 

5.ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʷ ʕ, ʕʟ, nʨʩ ʠ ɸʨʩ, ɸʥʩ ʠ Lʩʪʨ ʚ ʬʦʨʤʫʣʫ, ʧʦʣʫʯʠʤ: 

13,40
21,07,0

1,05,02435

Lɸ

ɸɸnʕʕ
L

ʩʪʨʥʩ

ʥʩʨʩʨʩʵ

ʨʫ ʢʤ 

ʅʘ ʜʣʠʥʫ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʚʣʠʷʝʪ ʚʝʣʠʯʠʥʘ ʜʠʩʧʝʨʩʠʠ 

ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ (ʆɺ). ʇʨʝʜʝʣʴʥʘʷ ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩ 

ʫʯʝʪʦʤ ʜʠʩʧʝʨʩʠʠ ʆɺ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
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ʣʪʦʚʨʫʜ ɺL 25,0                                                (1.5) 

ʛʜʝ, 
ʦʚ

 - ʜʠʩʧʝʨʩʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ; ɺʣʪ - ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʣʠʥʝʡʥʦʤʫ ʢʦʜʫ ʆʎʊʉ. ɽʩʣʠ ʟʘʜʘʥʘ 

ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʴ ʆɺ, ʪʦ ʚʝʣʠʯʠʥ ůʦʚ ʨʘʚʥʘ: 

     F25,0ʦʚ  

ɿʜʝʩʴ, ȹF - ʢʦʵʬʬʠʮʠʝʥʪ ʰʠʨʦʢʦʧʦʣʦʩʥʦʩʪʠ ʆɺ, ʢʤɻʮ .  ʇʦʜʩʪʘʚʠʚ 

ʟʥʘʯʝʥʠʝ ůʦʚ ʚ (6), ʧʦʣʫʯʠʤ: 

                                              Lʨʫʜ =ȹF/ ɺʣʪ                                                         (1.6) 

ɼʣʷ ʧʦʣʫʯʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʠʥʳ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʦʧʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ: ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ, ʧʦʨʦʛ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʈʆʄ, ʜʦʧʫʩʪʠʤʘʷ ʠ ʦʞʠʜʘʝʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʠʣʠ 

ʚʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʰʠʙʢʠ. 

ʈʘʟʤʝʱʝʥʠʝ ʣʠʥʝʡʥʳʭ ʨʝʛʝʥʝʨʘʪʦʨʦʚ.  ɼʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʣʠʥʳ 

ʦʧʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ (ʆʃʊ) Lʦʣʪ   ʚʳʧʦʣʥʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʫʥʢʪʦʚ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

1LLʎN ʥʦʤ.ʨʫʦʣʪʨʧ                                          (1.7) 

ʟʜʝʩʴ, ʩʠʤʚʦʣ ʎ ʦʟʥʘʯʘʝʪ ʦʢʨʫʛʣʝʥʠʝ ʚ ʩʪʦʨʦʥʫ ʙʣʠʞʘʡʰʝʛʦ ʙʦʣʴʰʝʛʦ 

ʮʝʣʦʛʦ ʯʠʩʣʘ. 

ʇʨʠʤʝʨ 3. ɺʳʧʦʣʥʠʪʴ ʨʘʟʤʝʱʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʫʥʢʪʦʚ (ʃʈ) ʜʣʷ ʆʃʊ, 

ʜʣʠʥʘ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ Lʦʣʪ =480 ʢʤ, ʘ ʥʦʤʠʥʘʣʴʥʘʷ ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ Lʨʫ.ʥʦʤ = 77,75 ʢʤ. 

ʇʦʨʷʜʦʢ ʨʝʰʝʥʠʷ: 

              1. ʇʦ ʬʦʨʤʫʣʝ (13) ʦʧʨʝʜʝʣʠʤ ʯʠʩʣʦ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʫʥʢʪʦʚ: 

6175,77480ʎ1LLʎN ʥʦʤ.ʨʫʦʣʪʨʧ  

2. ʏʠʩʣʦ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʥʘ ʜʣʠʥʝ ʆʃʊ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

1NN ʨʧʨʫ                                              (1.8) 

ɼʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ ʯʠʩʣʦ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʙʫʜʝʪ ʨʘʚʥʦ: 

7161NN ʨʧʨʫ  

3. ʈʝʛʝʥʝʨʘʮʠʦʥʥʳʝ ʧʫʥʢʪʳ ʦʙʳʯʥʦ ʩʪʨʝʤʷʪʩʷ ʨʘʟʤʝʩʪʠʪʴ ʧʦ ʜʣʠʥʝ ʆʃʊ 

ʨʘʚʥʦʤʝʨʥʦ. ɼʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʨʝʜʥʶʶ ʜʣʠʥʫ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ ʧʦ ʬʦʨʤʫʣʝ: 

                                          ʨʫʦʣʪʩʨ.ʨʫ NLL                                  (1.9) 

ɼʣʷ ʥʘʰʝʛʦ ʧʨʠʤʝʨʘ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʙʫʜʝʪ ʨʘʚʥʘ: 

6,687480NLL ʨʫʦʣʪʩʨ.ʨʫ ʢʤ 

ɼʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʶ, ʪ.ʝ. 

ʙʳʪʴ ʙʦʣʴʰʝ ʤʠʥʠʤʘʣʴʥʦʡ ʠ ʤʝʥʴʰʝ ʤʘʢʩʠʤʘʣʴʥʦʡ. 

 ʇʨʠʤʝʨʥʘʷ ʩʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ 1.1. 
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ʇɺɺ 

 
ʈʠʩ.1.1. ʉʭʝʤʘ ʨʘʟʤʝʱʝʥʠʷ ʣʠʥʝʡʥʳʭ ʨʝʛʝʥʝʨʘʪʦʨʦʚ 

ʛʜʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: 

ʆʇ-ɸ - ʦʢʦʥʝʯʥʳʡ ʧʫʥʢʪ ɸ;  

ʆʂ -ʦʧʪʠʯʝʩʢʠʡ ʢʘʙʝʣʴ;  

ʃʈ - ʣʠʥʝʡʥʳʡ ʨʝʛʝʥʝʨʘʪʦʨ;  

ʅʈʇ-1/1 - ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʫʥʢʪ ˉ1 1-ʦʡ ʩʝʢʮʠʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʆʇ-ɸ-ʆʈʇ-1);  

ʅʈʇ-1/2 - ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʧʫʥʢʪ ˉ1 ʥʘ 2-ʦʡ ʩʝʢʮʠʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʆʈʇ-1-ʆʇ-ɹ); ʮʠʬʨʘ ʚ ʯʠʩʣʠʪʝʣʝ ʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʅʈʇ ʥʘ ʩʝʢʮʠʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʮʠʬʨʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʩʝʢʮʠʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; ʆʈʇ-

1 ʥʦʤʝʨ ʦʙʩʣʫʞʠʚʘʝʤʦʛʦ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʧʫʥʢʪʘ ʥʘ ʜʣʠʥʝ ʆʃʊ;  

ʇɺɺ-ʧʫʥʢʪ ʚʚʦʜʘ ʚʳʚʦʜʘ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ; 

ʆʇɹ-ɹ   ʦʢʦʥʝʯʥʳʡ ʧʫʥʢʪ ɹ. 

  

 

1.6. ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʧʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ 

 

ʉʭʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʤʝʱʝʥʠʷ ʦʢʦʥʝʯʥʳʭ 

ʧʫʥʢʪʦʚ, ʣʠʥʝʡʥʳʭ ʨʝʛʝʥʝʨʘʪʦʨʦʚ (ʃʈ), ʧʫʥʢʪʦʚ ʚʳʚʦʜʘ ʠ ʚʚʦʜʘ ʮʠʬʨʦʚʳʭ 

ʧʦʪʦʢʦʚ (ʇɺɺ), ʪʝʭʥʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʧʧʘʨʘʪʫʨʳ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʟʘʜʘʥʠʷ. ʎʝʣʴ - ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʡ ʚʘʨʠʘʥʪ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʯʠʩʣʘ ʢʘʥʘʣʦʚ ʊʏ, ʆʎʂ ʠʣʠ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ 

ʧʦʨʷʜʢʘ ʤʝʞʜʫ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʥʘʩʝʣʝʥʥʳʤʠ ʧʫʥʢʪʘʤʠ ʠʣʠ ɸʊʉ (ʄʊʉ).  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʰʝʥʳ 

ʚʦʧʨʦʩʳ ʦʨʛʘʥʠʟʘʮʠʠ ʮʠʬʨʦʚʦʡ ʩʚʷʟʠ, ʩʣʫʞʝʙʥʦʡ ʩʚʷʟʠ, ʪʝʣʝʢʦʥʪʨʦʣʷ ʠ 

ʪʝʣʝʤʝʭʘʥʠʢʠ. ʅʘ ʩʭʝʤʝ ʜʦʣʞʥʦ ʙʳʪʴ ʧʦʢʘʟʘʥʦ ʨʘʟʤʝʱʝʥʠʝ ʆʇ, ʃʈ, ʇɺɺ, 

ʧʨʠʚʝʜʝʥʘ ʥʫʤʝʨʘʮʠʷ ʧʫʥʢʪʦʚ. ʆʙʩʣʫʞʠʚʘʝʤʳʝ ʧʫʥʢʪʳ ʥʫʤʝʨʫʁ ʪʩʷ ʦʪʜʝʣʴʥʦ 

ʦʪ ʃʈ: ʆʇ-1, ʆʈʇ-2, ʆʇ-3. ʅʫʤʝʨʘʮʠʷ ʃʈ ʥʘ ʣʠʥʠʷʭ ʧʝʨʝʜʘʯʠ ʤʘʣʦʡ 

ʧʨʦʪʞ̫ʸʥʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʩʢʚʦʟʥʦʡ: ʃʈ-1, ʃʈ-2,é, ʃʈ-ʂ, ʘ ʥʘ ʣʠʥʠʷʭ 

ʧʝʨʝʜʘʯʠ ʙʦʣʴʰʦʡ ʧʨʦʪʷʞʸʥʥʦʩʪʠ (ʥʝʩʢʦʣʴʢʦ ʩʝʢʮʠʡ) ï ʧʦ ʩʝʢʮʠʷʤ. ʅʘʧʨʠʤʝʨ, 

ʥʘ ʧʝʨʚʦʡ ʦʪ ʦʢʦʥʝʯʥʦʡ ʩʪʘʥʮʠʠ ï ʃʈ-1/1(ʅʈʇ-1/1), ʃʈ-2/1 ʠ ʪ.ʜ., ʥʘ ʚʪʦʨʦʡ 

ʩʝʢʮʠʠ ï ʃʈ-1/2, ʃʈ-2/2 ʠ ʪ.ʜ. 
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 ʅʘ ʩʭʝʤʝ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ 

ʧʝʨʝʜʘʯʠ (ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ), ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʘʥʘʣʦʚ ʠ ʧʦʪʦʢʦʚ ʧʦ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʪʠʧ ʘʧʧʘʨʘʪʫʨʳ ʦʢʦʥʝʯʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʫʥʢʪʦʚ, 

ʩʝʨʚʠʩʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʘ ʉʆʉ ʥʝʦʙʭʦʜʠʤʦ ʧʦʢʘʟʘʪʴ ʤʘʨʢʫ ʆʂ, 

ʯʠʩʣʦ ʆɺ ʠ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. ʇʨʠʤʝʨʳ ʩʭʝʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʪʠʯʝʩʢʠʭ ʚʦʣʦʢʦʥ ʧʦʢʘʟʘʥʳ ʥʠʞʝ.   

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʩʭʝʤʳ ʦʨʛʘʥʠʟʘʮʠʠ ʩʚʷʟʠ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʩʣʦʚʥʳʝ 

ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʦʟʥʘʯʝʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ɻʆʉʊ 2.753-79, ɻʆʉʊ 21.406-88 

ʉʇɼʉ ʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ɻ ʥʘʩʪʦʷʱʝʛʦ ʫʯʝʙʥʦʛʦ ʧʦʩʦʙʠʷ. 

ʇʨʠʤʝʨʳ. 
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 - ʥʝʨʘʟ̡ ʤyʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (ʩʚʘʨʢʘ) ʆɺ ʧʦ ʜʘʥʥʦʤʫ ʪʠʪʫʣʫ

ʋʩʣʦʚʥrʝ ʦʙʦʟʥʘʯʝʥʠ̫:

- ʨʦʟʝʪʢʘ ʦʧʪʠʯʝʩʢʘ̫ FC/Uʈʉ.

- ʦʙʦʨʫʜʦʚʘʥʠʝ, ʧʨʦʝʢʪʠʨʫʝʤʦʝ ʧʦ ʜʘʥʥʦʤʫ ʪʠʪʫʣʫ

- ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʫɦʝʩʪʚʫʁ ʝɦʝ
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2. ʈʘʩʯʝʪ ʧʘʨʘʤʝʪʨʦʚ ɺʆʃʇ 

2.1. ʈʘʩʯʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʜʣʠʥʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ  

ʋʨʦʚʝʥʴ ʦʧʪʠʯʝʩʢʦʡ ʤʦʱʥʦʩʪʠ ʩʠʛʥʘʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʚʭʦʜ ʇʈʆʄ 

ʣʠʥʝʡʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ, ʟʘʚʠʩʠʪ ʦʪ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ɺʆʉʇ, ʧʦʪʝʨʴ 

ʤʦʱʥʦʩʪʠ ʚ ʆɺ, ʧʦʪʝʨʴ ʤʦʱʥʦʩʪʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʚ ʨʘʟʲʝʤʥʳʭ ʠ 

ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ. ʇʝʨʝʜ ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʩʯʝʪʦʚ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʦʩʪʘʚʠʪʴ ʪʘʙʣʠʮʫ (ʥʘʧʨʠʤʝʨ, ʪʘʙʣ. 4) ʩ ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʧʦ ʜʣʠʥʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ. ʕʪʘ ʪʘʙʣʠʮʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ: ʫʨʦʚʥʠ ʤʦʱʥʦʩʪʠ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʨʧʝʨ ʥʘ ʚʭʦʜʝ ʨʘʟʲʝʤʥʦʛʦ 

ʩʦʝʜʠʥʝʥʠʷ ʇʆʄ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ Ŭ, ʤʠʥʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ ʨʧʨ ʥʘ ʚʳʭʦʜʝ ʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʇʈʆʄ, 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ɺʆʉʇ ʕ, ʩʪʨʦʠʪʝʣʴʥʫʶ ʜʣʠʥʫ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ 

Lʩʪʨ; ʢʦʣʠʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ ʜʣʠʥ nʩʪʨ; ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʠʪʝʣʝʡ 

nʨʩ ʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ; ʢʦʣʠʯʝʩʪʚʦ ʥʝʨʘʟʲʝʤʥʳʭ ʩʦʝʜʠʥʠʪʝʣʝʡ nʥʩ ʥʘ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ; ʟʘʪʫʭʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʨʘʟʲʝʤʥʦʤ 

ʩʦʝʜʠʥʠʪʝʣʝ ɸʨʩ; ʟʘʪʫʭʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʥʘ ʥʝʨʘʟʲʝʤʥʦʤ ʩʦʝʜʠʥʠʪʝʣʝ 

ɸʥʩ. 

ʇʨʠʤʝʨ.  ʈʘʩʩʯʠʪʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʥʘ ʜʣʠʥʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʜʣʷ ʆʎʊʉ, ʪʝʭʥʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʧʨʠʚʝ-

ʜʝʥʳ ʚ ʪʘʙʣ.2.1.  

ʊʘʙʣʠʮʘ 2.1 

ˉ

ˉ   

ʧ/ʧ 

ʇʘʨʘʤʝʪʨʳ 
ʆʙʦʟʥʘʯʝ

ʥʠʷ 

ɽʜʠʥʠʮ

ʳ 

ʠʟʤʝʨʝʥʠʡ 

ɿʥʘʯʝʥʠ

ʝ   

ʧʘʨʘʤʝʪʨʘ 

1 

ʋʨʦʚʝʥʴ ʤʦʱʥʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ 

ʨʧʝʨ ʜɹʤ -4 

2 
ʄʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʤʦʱʥʦʩʪʠ ʧʨʠʝʤʘ 
ʨʧʨ ʜɹʤ -35 

3 
ʕʥʝʨʛʝʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʆʎʊʉ 
ʕ ʜɹ 31 

4 
ɼʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ 
Lʨʫ ʢʤ 24 

5 
ʉʪʨʦʠʪʝʣʴʥʘʷ ʜʣʠʥʘ 

ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ  
Lʩʪʨ ʢʤ 4 

6 
ʂʦʣʠʯʝʩʪʚʦ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʜʣʠʥ  
nʩʪʨ - 6 

7 
ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʲʝʤʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ  
nʩʪʨ - 2 

8 
ɿʘʪʫʭʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ ʥʘ ʥʝʨʘʟʲʝʤʥʦʤ 
Aʨʩ ʜɹ 0,5 
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ʩʦʝʜʠʥʠʪʝʣʝ 

9 
ʂʦʣʠʯʝʩʪʚʦ ʥʝʨʘʟʲʝʤʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ 
nʥʩ - 7 

10 

ɿʘʪʫʭʘʥʠʝ ʦʧʪʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ ʥʘ ʥʝʨʘʟʲʝʤʥʦʤ 

ʩʦʝʜʠʥʠʪʝʣʝ 

Aʥʩ ʜɹ 0,1 

11 
ʂʦʵʬʬʠʮʠʝʥʪ ʟʘʪʫʭʘʥʠʷ 

ʆʂ 
Ŭ ʜɹ/ʢʤ 0,7 

 

ʇʦʨʷʜʦʢ ʨʝʰʝʥʠʷ: 

ʆʧʨʝʜʝʣʷʝʤ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ (PC):  

5,45,04ɸʨʨ ʨʩʧʝʨ1ʨ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʥʝʨʘʟʲʝʤʥʦʛʦ ʩʦʝʜʠʥʠʪʝʣʷ (ʅʉ) ʩʪʘʥʮʠʦʥ-

ʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʠ ʣʠʥʝʡʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʙʫʜʝʪ ʨʘʚʝʥ: 

6,41,05,4ɸʨʨ ʥʩ1ʨ1ʥ ʜɹʤ 

ɼʘʣʝʝ ʩʠʛʥʘʣ ʧʨʦʭʦʜʠʪ ʧʦ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʣʠʥʝ Lʩʪʨ =4 ʢʤ ʣʠʥʝʡʥʦʛʦ ʦʧʪʠ-

ʯʝʩʢʦʛʦ ʢʘʙʝʣʷ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʟʘʪʫʭʘʥʠʷ Ŭ = 0,7 ʜɹ/ʢʤ ʠ ʫʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʥʘ 

ʚʭʦʜʝ ʚʪʦʨʦʛʦ ʅʉ ʯʝʨʝʟ 4 ʢʤ ʙʫʜʝʪ ʨʘʚʝʥ: 

4,747,06,4Lʨʨ ʩʪʨ1ʥʚʭ2ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʚʪʦʨʦʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ:  

5,71,04,71,0ʨʨ ʚʭ2ʥ2ʥ ʜɹʤ. 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʚʪʦʨʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʣʠʥʝ ʥʘ 

ʚʭʦʜʝ ʪʨʝʪʴʝʛʦ ʅʉ ʙʫʜʝʪ ʨʘʥʝʥ: 

3,1047,05,7Lʨʨ ʩʪʨ2ʥʚʭ3ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʪʨʝʪʴʝʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ:  

4,101,03,101,0ʨʨ ʚʭ3ʥ3ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʪʨʝʪʴʝʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʣʠʥʝ ʥʘ 

ʚʭʦʜʝ ʯʝʪʚʝʨʪʦʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ: 

2,1347,04,10Lʨʨ ʩʪʨ3ʥʚʭ4ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʯʝʪʚʝʨʪʦʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ: 

3,131,02,131,0ʨʨ ʚʭ4ʥ4ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦ ʯʝʪʚʝʨʪʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʣʠʥʝ ʥʘ 

ʚʭʦʜʝ ʧʷʪʦʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ: 

1,1647,03,13Lʨʨ ʩʪʨ4ʥʚʭ5ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʷʪʦʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ: 

2,161,01,161,0ʨʨ ʚʭ5ʥ5ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʧʷʪʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʣʠʥʝ ʥʘ  ʚʭʦʜʝ 

ʰʝʩʪʦʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ:  

0,1947,02,16Lʨʨ ʩʪʨ5ʥʚʭ6ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʰʝʩʪʦʛʦ ʅʉ ʙʫʜʝʪ ʨʘʚʝʥ: 
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1,191,00,191,0ʨʨ ʚʭ6ʥ6ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʰʝʩʪʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʜʣʠʥʳ ʥʘ ʚʭʦʜʝ ʩʝʜʴʤʦʛʦ ʅʉ 

ʙʫʜʝʪ ʨʘʚʝʥ:           

9,2147,01,19Lʨʨ ʩʪʨ6ʥʚʭ7ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʧʦʩʣʝ ʩʝʜʴʤʦʛʦ ʅʉ ʠʣʠ ʥʘ ʚʭʦʜʝ ʚʪʦʨʦʛʦ ʨʘʟʲʝʤʥʦʛʦ ʩʦ-

ʝʜʠʥʝʥʠʷ ʙʫʜʝʪ ʨʘʚʝʥ: 

0,221,09,211,0ʨʨ ʚʭ7ʥ7ʥ ʜɹʤ 

ʋʨʦʚʝʥʴ ʩʠʛʥʘʣʘ ʥʘ ʚʳʭʦʜʝ ʚʪʦʨʦʛʦ ʨʘʟʲʝʤʥʦʛʦ ʠʣʠ ʫʨʦʚʝʥʴ ʧʨʠʝʤʘ ʙʫʜʝʪ 

ʨʘʚʝʥ:                 

5,225,00,22ɸʨʨ ʥʩ7ʥʧʨ ʜɹʤ 

ʆʙʱʝʝ ʟʘʪʫʭʘʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʘʚʥʦ:  

5,18)5,22(4ʨʨɸ ʧʨʧʝʨʨʫ ʜɹ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘʪʫʭʘʥʠʝ ʥʘ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʤ ʫʯʘʩʪʢʝ ʤʝʥʴʰʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆʎʊʉ, ʨʘʚʥʦʛʦ ʕ 

=31 ʜɹ. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʟʘʧʘʩ ʆʎʊʉ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ ʕʟ = 6ʜɹ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʪʘʙʣʠʮʳ, ʬʦʨʤʫ ʢʦʪʦʨʦʡ ʩʪʫʜʝʥʪ ʚʳʙʠʨʘʝʪ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʧʨʠʤʝʨʘ 

ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.2.1, ʛʜʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ: ʇʇʄ - ʧʨʠʝʤo 

ʧʝʨʝʜʘʶʱʠʡ ʤʦʜʫʣʴ ʣʠʥʝʡʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ; PC - ʨʘʟʲʝʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ; ʅʉ - 

ʥʝʨʘʟʲʝʤʥʦʝ ʩʦʝʜʠʥʝʥʠʝ; ʆɺ - ʦʧʪʠʯʝʩʢʦʝ ʚʦʣʦʢʥʦ. 

ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʫʨʦʚʥʠ ʧʝʨʝʜʘʯʠ ʜʠʘʛʨʘʤʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʨʘʩʩʯʠʪʘʥʳ, ʪʦ ʝʝ ʠʟʦʙʨʘʞʝʥʠʝ ʚʦʟʤʦʞʥʦ ʚ ʫʩʣʦʚʥʦʤ ʤʘʩʰʪʘʙʝ, 

ʢʘʢ ʵʪʦ ʩʜʝʣʘʥʦ ʥʘ ʨʠʩ.2.1, ʥʦ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʢʘʟʘʥʠʝʤ ʭʘʨʘʢʪʝʨʥʳʭ 

ʦʩʥʦʚʥʳʭ ʪʦʯʝʢ ʜʠʘʛʨʘʤʤʳ. 

ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʦʧʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ: ʨʘʟʣʠʯʥʦʛʦ 

ʚʠʜʘ ʰʫʤʦʚ ʠ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ, ʨʘʩʯʝʪ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ   ʠ ʧʦʨʦʛʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʈʆʄ ʣʠʥʝʡʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ. 
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ʈʠʩ.2.1. ɼʠʘʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

2.2. ʈʘʩʯʝʪ ʰʫʤʦʚ ʦʧʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ 

ʂʘʯʝʩʪʚʦ ʧʨʠʝʤʘ ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʰʫʤʘʤʠ ʬʦʪʦʜʝʪʝʢʪʦʨʘ 

ʇʈʆʄ, ʦʩʥʦʚʥʳʤʠ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʜʨʦʙʦʚʳʝ ʰʫʤʳ, ʰʫʤʳ ʪʝʤʧʦʚʳʭ 

ʪʦʢʦʚ ʠ ʩʦʙʩʪʚʝʥʥʳʝ ʰʫʤʳ. ʐʫʤʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʜʣʷ ʦʜʥʦʛʦ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʢʘʢ ʧʨʘʚʠʣʦ, ʩʘʤʦʛʦ ʜʣʠʥʥʦʛʦ, ʝʩʣʠ ʨʘʟʤʝʱʝʥʠʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝʨʘʚʥʦʤʝʨʥʦʝ). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʰʫʤʦʚ ʇʈʆʄ ʩʦʩʪʘʚʣʷʝʪʩʷ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ (ʩʤ.ʨʠʩ.2) ʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʟʘʪʫʭʘʥʠʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ. 

ʇʨʠʤʝʨ. ɼʣʷ ʫʩʣʦʚʠʡ ʟʘʜʘʯʠ   (ʪʘʙʣ. 2.1) ʦʧʨʝʜʝʣʠʪʴ ʰʫʤʳ ʬʦʪʦʜʝʪʝʢʪʦʨʘ 

ʇʈʆʄ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʫʢʪʫʨʳ, ʨʠʩ. 2.1. 

ʇʦʨʷʜʦʢ ʨʝʰʝʥʠʷ: 

1. ʆʧʨʝʜʝʣʠʤ ʟʘʪʫʭʘʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʧʦʣʘʛʘʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʕʟ = 6 ʜɹ. ʇʦʜʩʪʘʚʠʚ ʚ (1.2)ʜʘʥʥʳʝ ʠʟ ʪʘʙʣ. 2.1, ʧʦʣʫʯʠʤ: 

    5,2465,021,07247,0ʕɸnɸnLɸ
ʟʨʩʨʩʥʩʥʩʨʫʨʫ

ʜɹ. 

2. ʆʧʨʝʜʝʣʠʤ ʤʦʱʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʇʆʄ ʧʦ 

ʬʦʨʤʫʣʝ: 

                                                 
ʧʝʨʨ1,0

ʧʝʨ 10W                                                                       (2.1) 

ʟʜʝʩʴ, ʈʧʝʨ - ʫʨʦʚʝʥʴ ʧʝʨʝʜʘʯʠ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʙʝʨʝʪʩʷ ʠʟ ʪʝʭʥʠʯʝ-

ʩʢʠʭ ʜʘʥʥʳʭ ʆʎʊʉ). ʇʦʜʩʪʘʚʠʚ ʚ (16) ʟʥʘʯʝʥʠʝ ʨʧʝʨ ʠʟ ʪʘʙʣ.2.1, ʧʦʣʫʯʠʤ: 

398,01010W 4,0ʨ1,0

ʧʝʨ

ʧʝʨ ʤɺʪ 

3. ʆʧʨʝʜʝʣʠʤ ʤʦʱʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʭʦʜʝ 

ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʛʦ ʤʦʜʫʣʷ (ʇʇʄ) ʣʠʥʝʡʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ, ʨʠʩ.2, ʧʦ 

ʬʦʨʤʫʣʝ:      
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                                            ʨʫɸ1,0

ʧʝʨʧʨ
10WW                                                       

 (2.2) 

ʟʜʝʩʴ, Wʧʝʨ - ʤʦʱʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʇʆʄ; 

ɸʨʫ - ʟʘʪʫʭʘʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ.  

ʇʦʜʩʪʘʚʠʚ ʚ (2.2) ʟʥʘʯʝʥʠʷ  Wʧʝʨ =0,398 ʤɺʪ ʠ ɸʨʫ = 24,5 ʜɹ, ʧʦʣʫʯʠʤ: 

0014,010398,010WW 5,241,0-ɸ1,0-

ʧʝʨʧʨ

ʨʫ ʤɺʪ 3100014,0 ɺʪ. 

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ ʦʙʨʘʱʘʡʪʝ ʚʥʠʤʘʥʠʝ ʥʘ ʨʘʟ-

ʤʝʨʥʦʩʪʠ ʚʝʣʠʯʠʥ, ʚʭʦʜʷʱʠʭ ʚ ʨʘʩʯʝʪʥʳʝ, ʠ ʠʭ ʧʦʨʷʜʢʠ! 

ʇʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʬʦʪʦʜʝʪʝʢʪʦʨʘ ʇʇʄ ʷʚʣʷʝʪʩʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʪʦ ʝʛʦ ʚʝʣʠʯʠʥʘ ʦʮʝʥʠʚʘʝʪʩʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤ 

ʟʥʘʯʝʥʠʝʤ ʪʦʢʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ:                     

                                22

ʧʨ

2

c
ʄ)W8,0(5,0I                                   (2.3)  

ʛʜʝ, ɖ = 0,8... 0,9 - ʢʚʘʥʪʦʚʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʬʦʪʦʜʠʦʜʘ (ʚʳʙʠʨʘʝʪʩʷ 

ʩʪʫʜʝʥʪʦʚ ʚ ʟʘʜʘʥʥʳʭ ʧʨʝʜʝʣʘʭ);  

ɚ - ʜʣʠʥʘ ʚʦʣʥʳ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ;  

Wʧʨ - ʤʦʱʥʦʩʪʴ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʥʘ ʚʭʦʜʝ ʬʦʪʦʜʝʪʝʢʪʦʨʘ ʇʇʄ 

(ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 2.2), ɺʪ;  

ʄ - ʢʦʵʬʬʠʮʠʝʥʪ ʣʘʚʠʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ ʣʘʚʠʥʥʦʛʦ ʬʦʪʦʜʠʦʜʘ (ʃʌɼ), 

ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ 80 é..100 (ʜʣʷ p-i -n ʬʦʪʦʜʠʦʜʘ ʄ=1). 

4. ʇʦ ʬʦʨʤʫʣʝ (2.3) ʦʧʨʝʜʝʣʠʤ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ 

ʧʦʣʝʟʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʦʜʩʪʘʚʠʚ ʚ ʥʝʝ ʟʥʘʯʝʥʠʝ Wʧʨ ʠ ʚ ʥʝʡ ʧʦʣʦʞʠʚ ɖ = 0,8 ʠ  

ɚ = 1,31 ʤʢʤ; ʄ = 100 (ʪ.ʝ. ʬʦʪʦʜʝʪʝʢʪʦʨ ʇʇʄ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʝ 

ʣʘʚʠʥʥʦʛʦ ʬʦʪʦʜʠʦʜʘ). 
22

ʧʨ

2

c
ʄ)W8,0(5,0I  

210223- ɸ109,68100)100014,031,18,08,0(5,0  

  ʆʩʥʦʚʥʳʤʠ ʰʫʤʘʤʠ ʥʘ ʚʳʭʦʜʝ ʬʦʪʦʜʝʪʝʢʪʦʨʘ ʇʇʄ (ʠʣʠ ʇʈʆʄ) ʷʚʣʷʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʰʫʤʳ. 

   ɼʨʦʙʦʚʳʝ ʰʫʤʳ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪʩʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ: 

ʣʪcʣʪʧʨʜʨ BMFIBMFʄWI )(4)()8,0(e2
2222       (2.4) 

ʛʜʝ, ʢ ʫʞʝ ʧʨʠʥʷʪʳʤ ʦʙʦʟʥʘʯʝʥʠʷʤ, ʜʦʙʘʚʠʣʠʩʴ ʥʦʚʳʝ:  
1910602,1e  - ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ, ʂʣ (ʢʫʣʦʥ);  

F(M) - ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ ʣʘʚʠʥʥʦʛʦ ʫʤʥʦʞʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʚʝʣʠʯʝʥʠʝ 

ʜʨʦʙʦʚʳʭ ʰʫʤʦʚ ʃʌɼ ʠʟ-ʟʘ ʥʝʨʝʛʫʣʷʨʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʧʨʦʮʝʩʩʘ ʫʤʥʦʞʝʥʠʷ. ɼʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʃʌɼ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ F(ʄ) 

ʥʘʭʦʜʠʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

14,0,MF(M) x x .                                                    (2.5) 

5. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ   ʦʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ ʢʦʵʬʬʠʮʠʝʥʪʘ ʰʫʤʘ 

ʃʌɼ, ʧʦʜʩʪʘʚʠʚ ʚ (2.5) ʟʥʘʯʝʥʠʷ ʄ = 100 ʠ ʭ=0,8, ʧʦʣʫʯʠʤ: 

8,39100MF(M) 8,0x
 

6. ʇʦʜʩʪʘʚʠʚ ʚ ʬʦʨʤʫʣʫ (19)ʟʥʘʯʝʥʠʷ ,A109,68I 102

c
8,39)M(F , ʚʝ-
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ʣʠʯʠʥʫ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ 1910602,1e ʂʣ ʠ ʩʙʠʪ6

ʣʪ 1041,242B  ʠ, ʦʧʨʝʜʝʣʠʤ 

ʚʝʣʠʯʠʥʫ ʜʨʦʙʦʚʳʭ ʰʫʤʦʚ: 

ʣʪBMFʝ )(I4I
2

c

2

ʜʨ  
21861019 ɸ1025,710242,418,39109,6810602,14  

  ʊʝʤʥʦʚʳʝ ʰʫʤʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʚʥʝʰʥʝʛʦ ʦʧʪʠʯʝʩʢʦʛʦ 

ʩʠʛʥʘʣʘ ʠʟ-ʟʘ ʩʣʫʯʘʡʥʦʡ ʪʝʧʣʦʚʦʡ ʛʝʥʝʨʘʮʠʠ ʥʦʩʠʪʝʣʝʡ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʬʦʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ, ʥʝ ʩʚʷʟʘʥʥʦʛʦ ʩ ʧʦʣʝʟʥʳʤ ʩʠʛʥʘʣʦʤ, ʠ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʳʭ ʨʘʚʥʦ: 

ʣʪBMFʄʝ )(I2I 2

ʪ

2

ʪ                                              (2.6) 

  ʟʜʝʩʴ,   ʪI - ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʪʝʤʥʦʚʦʛʦ ʪʦʢʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʛʦ ʜʣʷ 

ʛʝʨʤʘʥʠʝʚʳʭ ʬʦʪʦʜʠʦʜʦʚ ʨʘʚʥʘ (1..8) ɸ10 7 , ʘ ʜʣʷ ʢʨʝʤʥʠʝʚʳʭ -(1..8) .ɸ10 9  

  ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ   ʦʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ ʪʝʤʥʦʚʳʭ ʰʫʤʦʚ, 

ʧʦʜʩʪʘʚʠʚ ʚ (21) ʟʥʘʯʝʥʠʷ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ ʝ = 1,602 . 10
-19

 ʂʣ, ʚʝʣʠʯʠʥʫ ʪʝʤʥʦ-

ʚʦʛʦ ʪʦʢʘ 
ʪ

I = 7105  ʚʝʣʠʯʠʥʳ ʄ=100 ʠ F(M) = 39,8, ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ 

ʣʠʥʝʡʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ɺʣʪ =41,242 610 ʙʠʪ/ʩ: 

ʣʪBMFʄʝ )(I2I 2

ʪ

2

ʪ  
21462719 ɸ1061,610242,4110010510602,12  

   ʉʦʙʩʪʚʝʥʥʳʝ ʰʫʤʳ ʵʣʝʢʪʨʦʥʥʳʭ ʩʭʝʤ ʇʆʄ ʠʣʠ ʇʈʆʄ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʭʘʦʪʠʯʝʩʢʠʤ ʪʝʧʣʦʚʳʤ ʜʚʠʞʝʥʠʝʤ ʵʣʝʢʪʨʦʥʦʚ, ʘʪʦʤʦʚ ʠ ʤʦʣʝʢʫʣ ʚ ʨʝʟʠʩʪʦʨʘʭ, 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʘʭ ʠ ʜʨʫʛʠʭ ʨʘʜʠʦʵʣʝʤʝʥʪʦʚ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʳʭ ʨʘʚʥʦ: 

ʚʭʰ

2

ʩʰ RFʊk4I ɺ                                                    (2.7) 

ʛʜʝ, k = 1,38 123 ʂɼʞ10 ʧʦʩʪʦʷʥʥʘʷ ɹʦʣʴʮʤʘʥʘ;  

ʊ - ʪʝʤʧʝʨʘʪʫʨʘ ʧʦ ʰʢʘʣʝ ʂʝʣʴʚʠʥʘ;  

F  h- ʢʦʵʬʬʠʮʠʝʥʪ ʰʫʤʘ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʇʇʄ ʠʣʠ ʇʈʆʄ;  

Rʚx - ʚʭʦʜʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʫʩʠʣʠʪʝʣʷ ʇʇʄ ʠʣʠ ʇʈʆʄ, 

ʨʘʚʥʘʷ 1... 5 ʄʆʤ (ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦʡ ʨʘʙʦʪʳ ʟʥʘʯʝʥʠʝ Rʚʭ 

ʚʳʙʠʨʘʝʪʩʷ ʚ ʫʢʘʟʘʥʥʳʭ ʧʨʝʜʝʣʘʭ). 

8. ɼʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʨʠʤʝʨʘ  ʦʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ ʩʦʙʩʪʚʝʥʥʳʭ ʰʫʤʦʚ, 

ʧʦʣʦʞʠʚ T=300ÁK, F  h= 8, ɺ =41,242610 ʙʠʪ/ʩ ʠ Rʚʭ =ʆʤ. ʇʦʜʩʪʘʚʠʚ ʯʠʩʣʝʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʝʣʠʯʠʥ ʚ (2.7), ʧʦʣʫʯʠʤ : 

ʚʭʰ

2

ʩʰ
RɺFʊk4I

 

2186623 ɸ1083,681010242,41010031038,14  

ʉʨʘʚʥʠʚʘʷ ʚʝʣʠʯʠʥʳ ʜʨʦʙʦʚʳʭ, ʪʝʤʥʦʚʳʭ ʠ ʩʦʙʩʪʚʝʥʥʳʭ ʰʫʤʦʚ, ʚʠʜʠʤ, ʯʪʦ 

ʦʩʥʦʚʥʳʤʠ ʷʚʣʷʶʪʩʷ ʪʝʤʥʦʚʳʝ ʰʫʤʳ. 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʦʚ ʩʫʤʤʘʨʥʳʭ ʰʫʤʦʚ ʙʫʜʝʪ ʨʘʚʥʦ: 
2

ʩʰ

2

ʪ

2

ʜʨ

2

ʰ
IIII                                                   (2.8) 

9.  ʉʫʤʤʘ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʪʦʢʦʚ ʰʫʤʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʧʦʣʫʯʠʪʩʷ ʧʦʩʣʝ ʧʦʜʩʪʘʥʦʚʢʠ ʚ (2.8): 
2142

ʪ

2182

ʜʨ
ɸ1061,6I,ɸ1025,7I  ʠ 22

ʩʰ
ɸI  
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2

ʩʰ

2

ʪ

2

ʜʨ

2

ʰ
IIII  

214181418 ɸ1062,61083,681061,61025,7 .
 

ʅʘ ʵʪʦʤ ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʰʫʤʦʚ ʦʜʠʥʦʯʥʦʛʦ ʣʠʥʝʡʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ ʠʣʠ 

ʰʫʤʦʚ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘʚʝʨʰʘʝʪʩʷ, ʠ ʧʝʨʝʭʦʜʷʪ ʢ ʨʘʩʯʝʪʫ 

ʚʝʨʦʷʪʥʦʩʪʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ. 

2.3. ʈʘʩʯʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ 

ʨʝʛʝʥʝʨʘʪʦʨʘ 

ʈʘʩʯʝʪ ʜʦʧʫʩʪʠʤʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ. ʇʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ 

ʜʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʈʦʰ.ʜʦʧ., ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʠʥ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʡ ʫʯʘʩʪʦʢ, ʠʩʭʦʜʷ ʠʟ ʥʦʨʤ ʥʘ ʨʘʟʣʠʯʥʳʝ ʫʯʘʩʪʢʠ ʧʝʨʚʠʯʥʦʡ 

ʩʝʪʠ: ʤʘʛʠʩʪʨʘʣʴʥʦʡ, ʚʥʫʪʨʠʟʦʥʦʚʦʡ, ʤʝʩʪʥʦʡ.  

ɼʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʠʥ ʢʠʣʦʤʝʪʨ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʪʠʧʦʚ ʫʯʘʩʪʢʦʚ ʧʝʨʚʠʯʥʦʡ ʩʝʪʠ  ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣ.2.2. 

ʊʘʙʣʠʮʘ 2.2. ɼʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʦʜʠʥ 

ʢʠʣʦʤʝʪʨ 

ɼʦʧʫʩʪʠʤʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ, 

ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 

ʦʜʠʥ ʢʠʣʦʤʝʪʨ 

ʊʠʧ ʫʯʘʩʪʢʘ ʧʝʨʚʠʯʥʦʡ ʩʝʪʠ 

ʄʘʛʠʩʪʨʘʣʴʥʘʷ ɺʥʫʪʨʠʟʦʥʦʚʘʷ  
       

ʄʝʩʪʥʘʷ 

ʨʦʰ.ʢʤ. 1/ʢʤ 10
-11 

1,67 1010  10
-9 

 

ɼʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʜʥʦʡ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʡ ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʝ: 

ʨʫʢʤ.ʦʰʜʦʧ.ʦʰ Lʨʨ                                                  (2.9) 

ʛʜʝ, ʨʦ  hʢʤ - ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 1 ʢʠʣʦʤʝʪʨ ʣʠʥʝʡʥʦʛʦ 

ʪʨʘʢʪʘ; Lpʫ - ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, ʢʤ. 

ɽʩʣʠ ʜʣʠʥʘ ʦʧʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ ʨʘʚʥʘ Lʪ, ʪʦ ʦʙʱʘʷ ʜʦʧʫʩʪʠʤʘʷ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʨʘʚʥʘ: 

ʨʫʜʦʧ.ʦʰʪʢʤ.ʦʰʜʦʧ
nʨLʨʨ                                         (2.10) 

ʟʜʝʩʴ, nʨʫ = Lʪ / Lʨʫ - ʯʠʩʣʦ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʫʯʘʩʪʢʦʚ. 

ʇʨʠʤʝʨ. ʈʘʩʩʯʠʪʘʪʴ ʜʦʧʫʩʪʠʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʜʣʷ ʆʎʊʉ ʚʥʫʪ-

ʨʠʟʦʥʦʚʦʡ ʧʝʨʚʠʯʥʦʡ ʩʝʪʠ  ʧʨʠʥʷʚ ʜʣʠʥʫ ʦʧʪʠʯʝʩʢʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ Lʪ = 552 

ʢʤ ʠ ʜʣʠʥʫ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ Lʨʫ = 24 ʢʤ. 

ʇʦʨʷʜʦʢ ʨʝʰʝʥʠʷ: 

ʇʦʜʩʪʘʚʠʚ ʚ ʬʦʨʤʫʣʫ (2.9) ʟʥʘʯʝʥʠʝ ʨʦʰ.ʜʦʧ = 1,67 1010 (ʩʤ .  ʪʘʙʣ. 2.2)  ʠ  

Lʨʫ = 24 ʢʤ, ʧʦʣʫʯʠʤ ʜʦʧʫʩʪʠʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ 

ʨʝʛʝʥʝʨʘʪʦʨʘ: 
81010

ʨʫʢʤ.ʦʰ.ʜʦʧ.ʦʰ
104,01040241067,1Lʨʨ  

ɼʣʷ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ ʜʣʠʥʦʡ Lʪ = 552 ʢʤ ʜʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (2.10), ʝʩʣʠ ʚ ʥʝʝ ʧʦʜʩʪʘʚʠʪʴ ʨʦʰ.ʜʦʧ = 40,1 1010  ʠ            

nʨʫ =552/24 = 23, ʪ.ʝ.: 
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71010

ʪʢʤ.ʦʰ.ʜʦʧ
1092,024552101,405521067,1Lʨʨ  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʥʦʨʤʘʤ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ ʦʞʠʜʘʝʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ï ʨʦʞ ʠ ʩʨʘʚʥʠʪʴ ʝʝ ʩ ʜʦʧʫʩ-

ʪʠʤʦʡ. ʇʨʠ ʧʨʘʚʠʣʴʥʦ ʚʳʙʨʘʥʥʳʭ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʷʭ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ 

ʫʩʣʦʚʠʝ: 

ʜʦʧʦʞ
ʨʨ                                                      (2.11) 

ʈʘʩʯʝʪ ʦʞʠʜʘʝʤʦʡ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ. 
ʆʞʠʜʘʝʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʞʠʜʘʝʤʦʡ ʟʘʱʠʱʝʥʥʦʩʪʴʶ ʦʪ 

ʰʫʤʦʚ, ʢʦʪʦʨʘʷ ʨʘʚʥʘ: 

)IIlg(10ɸ
2

ʰ

2

cʦʞ.ʟ
.                                   (2.12) 

ɿʜʝʩʴ: 
2

c
I - ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʥʘ ʚʳʭʦʜʝ ʇʇʄ ʠʣʠ ʇʈʆʄ, 

ʦʧʨʝʜʝʣʷʝʤʡr ʧʦ ʬʦʨʤʫʣʝ (2.3);  
2

ʰ
I - ʩʫʤʤʘʨʥʦʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʪʦʢʦʚ ʜʨʦʙʦʚʳʭ, ʪʝʤʥʦʚʳʭ ʠ 

ʩʦʙʩʪʚʝʥʥʳʭ ʰʫʤʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʧʦ ʬʦʨʤʫʣʘʤ  (2..7). 

ɼʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ ʨʝʛʝʥʝʨʘʪʦʨʘ   pʜʦʧ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʘ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 2.3 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝʤ .  

           ʊʘʙʣʠʮʘ 2.3. ɼʦʧʫʩʪʠʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ 

ʨʝʛʝʥʝʨʘʪʦʨʘ    

ʈʦʞ 10
-5 

10
-6 

10
-7 

10
-8 

10
-9 

10
-10 

10
-11 10

-

12 

ɸʟ, 

ʜɹ 
18,8 19,7 20,5 21,1 21,7 22,2 22,6 23 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣ.2.3 ʚʝʣʠʯʠʥʘ ʜʦʧʫʩʪʠʤʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʜʠʥʦʯʥʦʛʦ 

ʨʝʛʝʥʝʨʘʪʦʨʘ ʜʣʷ ʧʨʠʤʝʨʘ ʜʦʣʞʥʘ ʦʪʚʝʯʘʪʴ ʫʩʣʦʚʠʶ ɸʟ.ʜʦʧ20,8 ʜɹ 

(ʦʧʨʝʜʝʣʷʝʪʩʷ ʣʠʥʝʡʥʳʤ ʠʥʪʝʨʧʦʣʠʨʦʚʘʥʠʝʤ ʥʘ ʠʥʪʝʨʚʘʣʝ 20,5... 21,1). 

ʇʨʠʤʝʨ. ʆʧʨʝʜʝʣʠʪʴ ʦʞʠʜʘʝʤʫʶ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʦʜʠʥʦʯʥʦʛʦ ʨʝʛʝ-

ʥʝʨʘʪʦʨʘ ʜʣʷ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʨʦʚ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʳʰʝ. 

ʇʦʨʷʜʦʢ ʨʝʰʝʥʠʷ: 

ʇʦʜʩʪʘʚʠʚ ʚ ʬʦʨʤʫʣʫ (2.12) ʟʥʘʯʝʥʠʝ: 
2102

c
ɸ109,68I  ʠ 2142

ʰ
A1062,6I  

  ʧʦʣʫʯʠʤ: 

ʜɹ2,50)106,621068,9lg(10)IIlg(10A -14-102

ʰ

2

cʦʞ.ʟ
 

ʊʘʢ ʢʘʢ ʦʞʠʜʘʝʤʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʙʦʣʴʰʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʜʦʧʫʩʪʠʤʦʡ, ʪ.ʝ. 

ɸʟ.ʦʞ Ó ɸʟ.ʜʦʧ, ʪʦ ʦʞʠʜʘʝʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʙʫʜʝʪ ʤʝʥʴʰʝ ʜʦʧʫʩʪʠʤʦʡ ʠ, ʩʣʝ-

ʜʦʚʘʪʝʣʴʥʦ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʆʎʊʉ ʨʘʩʧʨʝʜʝʣʝʥ ʧʨʘʚʠʣʴʥʦ. 

ɼʣʷ ʦʞʠʜʘʝʤʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ɸʟ.ʦʞ= 50,2 ʜɹ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʪʘʙʣ.2.3, 

ʦʞʠʜʘʝʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʤʝʥʝʝ 10
-12

 ʠ ʜʣʷ ʯʠʩʣʘ peʛʝʥʝʨʘʮʠʦʥʥʳʭ 

ʫʯʘʩʪʢʦʚ nʨʫ =23 ʦʞʠʜʘʝʤʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʢʠ ʙʫʜʝʪ ʤʝʥʝʝ ʨʜʦʧ =0,92 710 , 

ʪ.ʝ. ʫʩʣʦʚʠʝ (26) ʚʳʧʦʣʥʷʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʤʝʱʝʥʠʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ 

ʧʫʥʢʪʦʚ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆʎʊʉ ʚʳʧʦʣʥʝʥʳ  

ʚʝʨʥʦ. 
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2.4. ʈʘʩʯʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ɺʆʃʇ 

 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ɺʆʃʇ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʥʝʨʪʥʦʩʪʴʶ ʵʣʝʤʝʥʪʦʚ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʠ ʜʠʩʧʝʨʩʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʦʧʪʠʯʝʩʢʦʛʦ 

ʚʦʣʦʢʥʘ. ʈʘʩʯʝʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʜʦʧʫʩʪʠʤʦʛʦ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ, ʦʞʠʜʘʝʤʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ʠ ʠʭ ʩʨʘʚʥʝʥʠʷ. 

ɼʦʧʫʩʪʠʤʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʮʠʬʨʦʚʳʭ ɺʆʃʇ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ 

ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʩʠʛʥʘʣʘ, ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ʥʩ,Bt
ʜʦʧ.

 (2.13) 

ʛʜʝ, ɓ - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨ ʣʠʥʝʡʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ 

(ʣʠʥʝʡʥʳʡ ʢʦʜ) ʠ ʨʘʚʥʳʡ 0,7 ʜʣʷ ʢʦʜʘ NRZ ʠ 0,35 ʜʣʷ ʚʩʝʭ ʜʨʫʛʠʭ; ɺ - ʩʢʦʨʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʣʠʥʝʡʥʦʛʦ ʪʨʘʢʪʘ. 

ʆʙʱʝʝ ʦʞʠʜʘʝʤʦʝ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ɺʆʃʇ (ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʦʣʦʢʦʥʥʦ-

ʦʧʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʧʝʨʝʜʘʯʠ ʠ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ) ʨʘʚʥʦ: 

ʥʩ,tttt
2

ʦʚ

2

ʧʨ

2

ʧʝʨʦʞ.
 (2.14) 

ʛʜʝ 
ʧʝʨ

t  - ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʝʨʝʜʘʶʱʝʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ (ʇʆʄ), 

ʟʘʚʠʩʷʱʝʝ ʦʪ ʩʢʦʨʦʩʪʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʠʧʘ ʠʩʪʦʯʥʠʢʘ ʠʟʣʫʯʝʥʠʷ; tʧp - 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʧʨʠʝʤʥʦʛʦ ʦʧʪʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ (ʇʈʆʄ), ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʩʢʦʨʦʩʪʴʶ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʠ ʪʠʧʦʤ ʬʦʪʦʜʝʪʝʢʪʦʨʘ; toʚ - ʫʰʠʨʝʥʠʝ 

ʠʤʧʫʣʴʩʘ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠʤʧʫʣʴʩʘ ʧʨʠ ʝʛʦ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦ 

ʦʧʪʠʯʝʩʢʦʤʫ ʚʦʣʦʢʥʫ ʦʧʪʠʯʝʩʢʦʛʦ ʢʘʙʝʣʷ (ʆʂ) ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʢʦʪʦʨʦʝ ʨʘʚʥʦ: 

ʥʩ,Lt
ʨʫʦʚʦʚ

 (2.15) 

ʟʜʝʩʴ, ʦʚ - ʜʠʩʧʝʨʩʠʷ ʦʧʪʠʯʝʩʢʦʛʦ ʚʦʣʦʢʥʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʧʦ ʬʦʨʤʫʣʝ (8). 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʇʆʄ ʠ ʇʈʆʄ ʜʣʷ ʪʠʧʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʧʝʨʝʜʘʯʠ ʆʎʊʉ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 2.4 (ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʥʠʷ ʩʣʝʜʫʝʪ ʙʨʘʪʴ ʟʥʘʯʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʪʠʧʦʚʳʤ ʮʠʬʨʦʚʳʤ ʧʦʪʦʢʘʤ, ʧʝʨʝʜʘʚʘʝʤʳʤ ʩ ʧʦʤʦʱʴʶ 

ʚʳʙʨʘʥʥʦʡ ɺʘʤʠ ʆʎʊʉ). 

ɽʩʣʠ ʦʞ.t < ʜʦʧ.t , ʪʦ ʚʳʙʦʨ ʪʠʧʘ ʢʘʙʝʣʷ ʠ ʜʣʠʥʳ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ 

ʚʳʧʦʣʥʝʥʳ ʚʝʨʥʦ. ɺʝʣʠʯʠʥʘ ttt ʦʞ.ʜʦʧ.  ʥʘʟʳʚʘʝʪʩʷ ʟʘʧʘʩʦʤ ʧʦ 

ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ. ʇʨʠ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʤ ʝʛʦ ʟʥʘʯʝʥʠʠ ʤʦʞʥʦ ʦʩʣʘʙʠʪʴ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʦʤʧʦʥʝʥʪʘʤ ɺʆʉʇ. ɽʩʣʠ ʫʩʣʦʚʠʝ ʦʞ.t < ʜʦʧ.t  ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʪʦ 

ʩʣʝʜʫʝʪ ʚʳʙʨʘʪʴ ʇʆʄ, ʇʈʆʄ ʠ ʆʂ ʩ ʜʨʫʛʠʤ ʠ ʧʘʨʘʤʝʪʨʘʤ ʠ. 
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      ʊʘʙʣʠʮʘ 2.4. ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ ʇʆʄ,  ʇʈʆʄ 

ɹʳʩʪʨʦʜʝʡʩʪʚʠʝ 

ʇʆʄ ʠʣʠ 

ʇʈʆʄ 

ʉʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʘ, ʄʙʠʪ/ʩ 

8 34 140 565 155 622 2500 

tʧʝʨ,ʥʩ 5 3 0,5 0,15 1 0,1 0,05 

tʧʨ ,ʥʩ 4 2,5 0,4 0,1 0,8 0,08 0,04 

 

ʇʨʠʤʝʨ. ʆʧʨʝʜʝʣʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ɺʆʃʇ, ʝʩʣʠ ʜʣʠʥʘ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ 

ʫʯʘʩʪʢʘ Lʨʫ =80 ʢʤ, ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʜʠʩʧʝʨʩʠʠ 3

ʦʚ 101,9  

ʥʩ/ʢʤ. ʉʠʩʪʝʤʘ ʧʝʨʝʜʘʯʠ ʜʣʷ ʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʴ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ɺ = 

140 ʄʙʠʪ/ʩ, ʣʠʥʝʡʥʳʡ ʢʦʜ ʪʠʧʘ 10ɺ1P1R. 

ʇʦʨʷʜʦʢ ʨʝʰʝʥʠʷ: 

1.  ʇʦ ʬʦʨʤʫʣʝ (28) ʥʘʡʜʝʤ ʟʥʘʯʝʥʠʝ ʜʦʧʫʩʪʠʤʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ tʜʦʧ.×, 

ʧʦʣʦʞʠʚ ʚ ʥʝʡ ɓ = 0,35, ʪʘʢ ʢʘʢ ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʥʝʡʥʳʡ ʢʦʜ ʪʠʧʘ 10ɺ1P1R, ʠ  ɺ = 

140 ʄʙʠʪ/ʩ: 

tʜʦʧ.×  = ɓ/ B  =0,35 / 140 = 2,5 ʥʩ. 

2. ʇʦʜʩʪʘʚʠʚ ʚ ʬʦʨʤʫʣʫ (30) ʟʥʘʯʝʥʠʷ ůʦʚ = 9,1 310 ʥʩ /ʢʤ ʠ Lʨʫ = 80 ʢʤ,  

ʥʘʡʜʝʤ ʚʝʣʠʯʠʥʫ ʫʰʠʨʝʥʠʷ ʠʤʧʫʣʴʩʘ ʥʘ ʜʣʠʥʝ ʨʝʛʝʥʝʨʘʮʠʦʥʥʦʛʦ ʫʯʘʩʪʢʘ: 

728,080101,9Lt 3

ʨʫʦʚʦʚ ʥʩ 

3. ʇʦ ʬʦʨʤʫʣʝ (29) ʥʘʡʜʝʤ ʦʞʠʜʘʝʤʫʶ ʚʝʣʠʯʠʥʫ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ tʦʞ.× , 

ʧʦʜʩʪʘʚʠʚ ʚ ʥʝʝ ʟʥʘʯʝʥʠʷ tʧʝʨ = 0,5 ʥʩ, tʧʨ = 0,4 ʥʩ ʠ tʦʚ = 0,728 ʥʩ, ʧʦʣʫʯʠʤ: 

628,1728,04,05,0tttt
2

ʦʚ

2

ʧʨ

2

ʧʝʨʦʞ.  ʥʩ. 

ʉʨʘʚʥʝʥʠʝ  ʧʦʣʫʯʝʥʥʳʭ  ʟʥʘʯʝʥʠʡ tʦʞ.× ʠ tʜʦʧ.×  ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫʩʣʦʚʠʝ ȹt = 

tʜʦʧ.×  - tʦʞ.× = 2,5 - 1,628 = 0,872 ʥʩ ʚʳʧʦʣʥʷʝʪʩʷ. ʕʪʦ ʫʩʣʦʚʠʝ ʙʫʜʝʪ 

ʚʳʧʦʣʥʷʪʩʷ, ʝʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ɺʣʪ = 168 ʄʙʠʪ/ʩ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʩʢʦʨʦʩʪʠ 

ʧʝʨʝʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ.  

 

2.5. ʈʘʩʯʝʪ ʧʦʨʦʛʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʇʈʆʄ 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʝʤʥʠʢʘ ʦʧʪʠʯʝʩʢʦʛʦ ʠʟʣʫʯʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʪ.ʝ. ʤʠʥʠʤʘʣʴʥʘʷ ʜʝʪʝʢʪʠʨʫʝʤʘʷ (ʦʙ-

ʥʘʨʫʞʠʚʘʝʤʘʷ) ʤʦʱʥʦʩʪʴ (ʄɼʄ) ʦʧʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʜʣʠʪʝʣʴʥʦʩʪʴʶ Ű = 1/ɺ` 

(ʟʜʝʩʴ ɺʣʪ - ʩʢʦʨʦʩʪʴ ʧʝʨʝʜʘʯʠ ʣʠʥʝʡʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʦʙʝʩʧʝʯʠʚʘʶʪʩʷ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʨʦʷʪʥʦʩʪʠ ʦʰʠʙʢʠ ʠʣʠ ʟʘʱʠʱʝʥʥʦʩʪʠ 

(ʠʣʠ ʦʪʥʦʰʝʥʠʷ ʩʠʛʥʘʣ/ʰʫʤ). 

ʉ ʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʴʶ ʪʦʯʥʦʩʪʠ ʚʝʣʠʯʠʥʘ ʫʨʦʚʥʷ ʄɼʄ ʨʤʠʥ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʨʝʜʝʣʝʥʘ ʧʦ ʬʦʨʤʫʣʘʤ: 

ʧʨʠ

ʧʨʠB
ʨ

ʣʪ

ʤʠʥ

ʣʪlgB1055

lg1155
 

ʩʄʙʠʪB

ʩʄʙʠʪB

ʣʪ

ʣʪ

/50

/50

=

B
             (2.16) 

ʜʣʷ ʨ- i- n ʬʦʪʦʜʠʦʜʦʚ ʠ 

ʧʨʠ

ʧʨʠB
ʨ

ʣʪ

ʤʠʥ

ʣʪlgB1070

lg5,1070
 

ʩʄʙʠʪB

ʩʄʙʠʪB

ʣʪ

ʣʪ

/50

/50

=

B
          (2.17) 
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ʜʣʷ ʣʘʚʠʥʥʳʭ ʬʦʪʦʜʠʦʜʦʚ (ʃʌɼ). 

ɿʥʘʷ ʘʙʩʦʣʶʪʥʳʡ ʫʨʦʚʝʥʴ ʄɼʄ ʨʤʠʥ ʠ ʫʨʦʚʝʥʴ ʧʝʨʝʜʘʯʠ ʇʆʄ, ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʧʨʠʙʣʠʞʝʥʥʫʶ ʦʮʝʥʢʫ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʆʎʊʉ: 

ʜɹ,ʨʨʕ ʤʠʥʧʝʨʧʨ         (2.18) 

ʇʨʠʤʝʨ. ʆʧʨʝʜʝʣʠʪʴ ʫʨʦʚʝʥʴ ʤʠʥʠʤʘʣʴʥʦ ʜʝʪʝʢʪʠʨʫʝʤʦʡ ʤʦʱʥʦʩʪʠ ʨʤʠʥ ʜʣʷ 

ʆʎʊʉ (ɺ  =41,242 ʄʙʠʪ/ʩ) 

 ʈʝʰʝʥʠʝ: 

ɼʣʷ ʆʎʊʉ ʩʦ ʩʢʦʨʦʩʪʴʶ ɺ  =41,242 ʄʙʠʪ/ʩ  ʬʦʪʦʜʝʪʝʢʪʦʨ ʨʝʘʣʠʟʦʚʘʥ 

ʥʘ ʦʩʥʦʚʝ ʣʘʚʠʥʥʦʛʦ ʬʦʪʦʜʠʦʜʘ, ʨʧʝʨ = - 4 ʜɹ. ʇʦʜʩʪʘʚʠʚ ʟʥʘʯʝʥʠʝ ɺ  = 

41,242 ʄʙʠʪ/ʩ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʬʦʨʤʫʣʫ (32), ʧʦʣʫʯʠʤ ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ 

ʄɼʄ: 

-534210,5lg41,2-70lgB`5,1070ʨʤʠʥ ʜɹ 

ʇʨʠʙʣʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʙʫʜʝʪ ʨʘʚʥʦ (2.18): 

49)53(4ʨʨʕ ʤʠʥʧʝʨʧʨ ʜɹ 

ʇʦʣʫʯʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʜʝʘʣʴ-

ʥʦʤʫ ʧʨʠʝʤʫ. 
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3.  ʃʠʥʝʡʥʦ ï ʘʧʧʘʨʘʪʥʳʡ ʮʝʭ    

  

ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʣʠʥʝʡʥʦ ï ʘʧʧʘʨʘʪʥʳʭ ʮʝʭʦʚ. ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʣʫʞʙ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʩʪʘʥʮʠʡ ʠ ʫʩʠʣʠʪʝʣʴʥʳʭ ʧʫʥʢʪʦʚ ʷʚʣʷʝʪʩʷ 

ʣʠʥʝʡʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʮʝʭ (ʃɸʎ). 

ʃʠʥʝʡʥʦ-ʘʧʧʘʨʘʪʥʳʤ ʮʝʭʦʤ ʥʘʟʳʚʘʝʪʩʷ ʪʝʭʥʠʯʝʩʢʦʝ ʧʦʤʝʱʝʥʠʝ, ʚ ʢʦʪʦʨʦʤ 

ʨʘʟʤʝʱʘʝʪʩʷ ʘʧʧʘʨʘʪʫʨʘ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʮʝʧʝʡ ʠ ʢʘʥʘʣʦʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʠʜʘ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʮʝʧʝʡ, ʟʘʚʦʜʠʤʳʭ ʚ ʦʢʦʥʝʯʥʳʝ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʫʥʢʪʳ, 

ʩʫɦʝʩʪʚʫʶʪ ʃɸʎ ʜʣʷ ʚʦʟʜʫʰʥʳʭ, ʢʘʙʝʣʴʥʳʭ ʠ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ, ʘ ʪʘʢʞʝ 

ʩʤʝʰʘʥʥʳʝ ʃɸʎ. ɺ ʧʦʩʣʝʜʥʠʭ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʘʧʧʘʨʘʪʫʨʘ ʫʧʣʦʪʥʝʥʠʷ 

ʚʦʟʜʫʰʥʳʭ, ʢʘʙʝʣʴʥʳʭ ʠ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ. 

ʇʦ ʩʚʦʝʤʫ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤʫ ʥʘʟʥʘʯʝʥʠʶ ʨʘʟʣʠʯʘʶʪ ʃɸʎ ʦʢʦʥʝʯʥʳʭ (ʆʇ), 

ʧʝʨʝʧʨʠʸʤʥʳʭ (ʇʇ), ʚʳʥʦʩʥʳʭ (ɺʇ) ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʧʫʥʢʪʦʚ ʨʝʛʝʥʝʨʘʮʠʠ 

(ʃʈ). 

ʃɸʎ ʦʢʦʥʝʯʥʳʭ ʧʫʥʢʪʦʚ ʦʨʛʘʥʠʟʫʶʪʩʷ ʥʘ ʤʝʞʜʫʛʦʨʦʜʥʳʭ ʩʪʘʥʮʠʷʭ 

ʢʘʙʝʣʴʥʳʭ, ʚʦʟʜʫʰʥʳʭ ʠ ʨʘʜʠʦʨʝʣʝʡʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ ʠ ʦʙʦʨʫʜʫʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʦʢʦʥʝʯʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʤʥʦʛʦʢʘʥʘʣʴʥʳʭ ʩʠʩʪʝʤ. ʂʘʥʘʣʳ, 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚ ʵʪʠʭ ʃɸʎ; ʧʝʨʝʜʘʶʪʩʷ ʚ ʪʝʭʥʠʯʝʩʢʠʝ ʩʣʫʞʙʳ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʩʚʷʟʠ (ʪʝʣʝʬʦʥʥʦʡ, ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʀʥʪʝʨʥʝʪ ʠ ʜ.ʨ). 

ʃɸʎ ʧʝʨʝʧʨʠʝʤʥʳʭ ʧʫʥʢʪʦʚ (ʧʫʥʢʪʦʚ ʚʚʦʜʘ ïʚʳʚʦʜʘ) ʦʨʛʘʥʠʟʫʶʪʩʷ ʚ 

ʧʫʥʢʪʘʭ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʧʨʦʭʦʜʷʪ ʤʘʛʠʩʪʨʘʣʠ ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʠ ʦʙʦʨʫ-

ʜʫʶʪʩʷ ʤʫʣʴʪʠʧʣʝʢʩʦʨʘʤʠ ʚʚʦʜʘ ï ʚʳʚʦʜʘ,   ʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʪʨʘʥʟʠʪʘ ʧʝʨʚʠʯʥʳʭ, ʚʪʦʨʠʯʥʳʭ ʠ ʪʨʝʪʠʯʥʳʭ ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ 

ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ. ʏʘʩʪʴ ʢʘʥʘʣʦʚ ʚ ʦʢʦʥʝʯʥʳʭ ʃɸʎ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʜʣʷ ʪʨʘʥʟʠʪʘ, ʘ ʚ ʧʝʨʝʧʨʠʝʤʥʳʭ ʃɸʎ, ʥʘʦʙʦʨʦʪ, ʜʣʷ ʦʢʦʥʝʯʥʦʡ ʨʘʙʦʪʳ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʧʨʠ ʧʦʜʭʦʜʝ ʥʝʩʢʦʣʴʢʠʭ ʤʘʛʠʩʪʨʘʣʝʡ ʢ ʢʨʫʧʥʳʤ 

ʛʦʨʦʜʘʤ ʩʪʨʘʥʳ ʠʣʠ ʥʘ ʚʘʞʥʝʡʰʠʭ ʤʘʛʠʩʪʨʘʣʷʭ, ʧʨʦʭʦʜʷʱʠʭ ʚʙʣʠʟʠ ʵʪʠʭ 

ʛʦʨʦʜʦʚ, ʦʨʛʘʥʠʟʫʶʪʩʷ ʚʳʥʦʩʥʳʝ ʃɸʎ. ʆʥʠ ʦʙʦʨʫʜʫʶʪʩʷ ʦʢʦʥʝʯʥʳʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝʤ. ʆʢʦʥʝʯʥʳʝ ʢʘʥʘʣʳ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʤʝʞʜʫʛʦʨʦʜʥʫʶ ʪʝʣʝʬʦʥʥʫʶ 

ʩʪʘʥʮʠʶ ʠʣʠ ʜʨʫʛʠʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʣʫʞʙʳ ʧʦ ʩʦʝʜʠʥʠʪʝʣʴʥʳʤ ʣʠʥʠʷʤ. ʇʨʠ ʵʪʦʤ 

ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʃɸʎ ʜʦ ʤʝʞʜʫʛʦʨʦʜʥʦʡ ʩʪʘʥʮʠʠ ʤʦʞʝʪ ʙʳʪʴ ʚ ʧʨʝʜʝʣʘʭ  ʜʣʠʥʳ    

ʫʯʘʩʪʢʘ ʨʝʛʝʥʝʨʘʮʠʠ. 

 ʅʘ ʢʘʙʝʣʴʥʳʭ ʤʘʛʠʩʪʨʘʣʷʭ ʦʨʛʘʥʠʟʫʶʪʩʷ ʃɸʎ ʦʙʩʣʫʞʠʚʘʝʤʳʭ ʧʫʥʢʪʦʚ 

ʨʝʛʝʥʝʨʘʮʠʠ ʆʇʈ (ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʨʝʛʝʥʝʨʘʮʠʠ ʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ), 

ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʢʨʫʛʣʦʩʫʪʦʯʥʦʝ ʠʣʠ ʚ ʪʝʯʝʥʠʝ ʯʘʩʪʠ ʩʫʪʦʢ ʜʝʞʫʨʩʪʚʦ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʩʦʥʘʣʘ, ʠ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ   ʧʫʥʢʪʦʚ ʨʝʛʝʥʝʨʘʮʠʠ (ʅʇʈ).   

 ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʦʨʛʘʥʠʟʫʝʤʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʢʘʥʘʣʦʚ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ 

ʨʘʟʣʠʯʘʶʪ ʃɸʎ: ʤʘʣʦʡ ʝʤʢʦʩʪʠ ʩ ʯʠʩʣʦʤ ʦʢʦʥʝʯʥʳʭ ʢʘʥʘʣʦʚ ʜʦ 50; ʩʨʝʜʥʝʡ 

ʸʤʢʦʩʪʠ ʩ ʯʠʩʣʦʤ ʢʘʥʘʣʦʚ ʦʪ 50 ʜʦ 500, ʙʦʣʴʰʦʡ ʝʤʢʦʩʪʠ ʩ ʯʠʩʣʦʤ ʢʘʥʘʣʦʚ 

ʩʚʳʰʝ 500. 

ɺ ʢʨʫʧʥʳʭ ʃɸʎ ʝʤʢʦʩʪʴʶ ʩʚʳʰʝ 500 ʢʘʥʘʣʦʚ ʩʦʟʜʘʶʪʩʷ ʜʚʝ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʩʣʫʞʙʳ: ʩʣʫʞʙʘ ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʭ ʪʨʘʢʪʦʚ (ʉʊ-ʃɸʎ) ʠ 

ʩʣʫʞʙʘ ʢʘʥʘʣʦʚ ʪʦʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ (ʉʂ-ʃɸʎ). ʇʝʨʚʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʣʠʥʝʡʥʳʭ  ʮʠʬʨʦʚʳʭ ʪʨʘʢʪʦʚ, ʚʪʦʨʘʷ - ʵʢʩʧʣʫʘʪʘʮʠʶ ʪʝʣʝʬʦʥʥʳʭ 
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ʢʘʥʘʣʦʚ, ʢʘʥʘʣʦʚ ʚʝʱʘʥʠʷ  ʠ ʜʨʫʛʠʭ.   

ɺ ʣʠʥʝʡʥʦ ï ʘʧʧʘʨʘʪʥʳʭ ʮʝʭʘʭ ʃɸʎ ʢʨʫʧʥʳʭ ʫʟʣʦʚ ʩʚʷʟʠ ʨʘʟʤʝʱʘʶʪ 

ʢʘʥʘʣʦʦʙʨʘʟʫʶʱʝʝ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʧʝʨʚʠʯʥʦʡ ʩʝʪʠ ʩʚʷʟʠ. ɺ ʩʨʝʜʥʠʭ ʠ ʥʝʙʦʣʴʰʠʭ ʫʟʣʘʭ ʩʚʷʟʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʘʢʞʝ ʘʧʧʘʨʘʪʫʨʫ ʦʧʝʨʘʪʠʚʥʦ ï ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʠ, 

ʘʧʧʘʨʘʪʫʨʫ ʩʚʷʟʠ ʩʦʚʝʱʘʥʠʡ ʠ ʪ.ʧ. ʋʩʪʨʦʡʩʪʚʦ ʃɸʎ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 

ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʜʝʡʩʪʚʠʷ ʩʚʷʟʠ ʧʨʠ ʚʳʩʦʢʦʤ ʢʘʯʝʩʪʚʝ ʪʨʘʢʪʘ ʧʝʨʝʜʘʯʠ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʧʦʚʨʝʞʜʝʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʠ ʮʝʧʝʡ, 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʝʨʝʢʣʶʯʝʥʠʷ ʠ ʟʘʤʝʥʳ ʮʝʧʝʡ, ʘʧʧʘʨʘʪʫʨʳ ʠ 

ʢʘʥʘʣʦʚ ʩʚʷʟʠ, ʧʨʘʚʠʣʴʥʫʶ ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʧʨʦʚʝʨʦʢ, ʠʩʧʳʪʘʥʠʡ, ʨʝʛʫʣʠʨʦʚʦʢ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʤʝʨʝʥʠʡ ʮʝʧʝʡ, 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʢʘʥʘʣʦʚ ʩʚʷʟʠ.  

ɺʩʸ ʦʙʦʨʫʜʦʚʘʥʠʝ ʃɸʎ ʤʦʞʥʦ ʧʦʜʨʘʟʜʝʣʠʪʴ ʥʘ: ʚʚʦʜʥʦ-ʢʦʤʤʫʪʘʮʠʦʥʥʫʶ 

ʘʧʧʘʨʘʪʫʨʫ ʮʝʧʝʡ, ʢʘʥʘʣʦʦʙʨʘʟʫʶʱʫʶ ʘʧʧʘʨʘʪʫʨʫ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ, 

ʢʦʤʤʫʪʘʮʠʦʥʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʫʶ ʘʧʧʘʨʘʪʫʨʫ ʢʘʥʘʣʦʚ ʠ ʪʨʘʢʪʦʚ, ʘʧʧʘʨʘʪʫʨʫ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʠ ʠʟʤʝʨʠʪʝʣʴʥʫʶ. 

ɺʚʦʜʥʦ-ʢʦʤʤʫʪʘʮʠʦʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʮʝʧʝʡ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʚʚʦʜʦʚ, ʠʩʧʳʪʘʥʠʷ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʮʝʧʝʡ ʚʦʟʜʫʰʥʳʭ ʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʩʚʷʟʠ. 

 ʂʦʤʤʫʪʘʮʠʦʥʥʦ-ʠʩʧʳʪʘʪʝʣʴʥʘʷ ʘʧʧʘʨʘʪʫʨʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʧʝʨʝʢʣʶʯʝʥʠʷ ʢʘʥʘʣʦʚ ʠ ʪʨʘʢʪʦʚ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ ʩ ʮʝʣʴʶ ʟʘʤʝʥʳ 

ʥʝʠʩʧʨʘʚʥʳʭ, ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʘʥʟʠʪʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ ʠ ʨʝʛʫʣʠʨʦʚʦʢ. 

 ʉʦʚʨʝʤʝʥʥʳʝ ʃɸʎ ʩ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʮʠʬʨʦʚʳʭ ʦʧʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʠ 

ʫʨʦʚʥʝʡ ʉʎʀ ʠ ɸʎʀ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʬʫʥʢʮʠʠ ʚʳʧʦʣʥʷʝʪ ʘʧʧʘʨʘʪʫʨʘ: 

ʦʧʪʠʯʝʩʢʠʝ ʢʨʦʩʩʳ ,ʩʪʦʡʢʠ (ʰʢʘʬʳ)ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ, ʩʪʦʡʢʠ 

ʧʝʨʝʢʣʶʯʝʥʠʡ ʮʠʬʨʦʚʳʭ ʧʦʪʦʢʦʚ ɽ1, ɽ2, ɽ3, ɽ4, S1, S4, S16, S64, ʧʘʥʝʣʠ 

ʢʦʤʤʫʪʘʮʠʠ ʜʣʷ ʮʠʬʨʦʚʳʭ ɸʊʉ (ʧʨʠʤʝʨʳ ʧʝʨʝʯʠʩʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠʭ 

ʥʘʟʥʘʯʝʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɻ.  

ɸʧʧʘʨʘʪʫʨʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʘʷ ʚ ʃɸʎ, ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʚʢʣʶʯʝʥʠʷ ʬʠʜʝʨʦʚ, ʧʦʜʚʝʜʸʥʥʳʭ ʠʟ ʮʝʭʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʩʪʦʡʢʘʤ, ʧʦʜʚʝʜʝʥʠʷ ʝʛʦ ʢ ʮʝʧʷʤ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʟʘʱʠʪʳ ʠ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʮʝʧʝʡ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ ʩʚʷʟʠ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʩʝʪʠ ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ 

ʵʥʝʨʛʦʩʠʩʪʝʤ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʡʦʥʥʳʝ ʠʣʠ ʛʦʨʦʜʩʢʠʝ ʧʦʜʩʪʘʥʮʠʠ 220-110-35/10-

6 ʢɺ ʠ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʧʫʥʢʪʳ 10-6 ʢɺ.   

  ʅʦʨʤʳ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʃɸʎ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʣʠʥʝʡʥʦ ʘʧʧʘʨʘʪʥʦʛʦ ʮʝʭʘ 

ʨʫʢʦʚʦʜʩʪʚʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 

 ʰʠʨʠʥʘ ʦʪ 5 ʜʦ 13 ʤ (6 ʤðʪʠʧʦʚʳʝ); 

 ʜʣʠʥʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʘʧʧʘʨʘʪʫʨʳ ʠ 15-

20 % ʥʘ ʨʘʟʚʠʪʠʝ; 

 ʚʳʩʦʪʘ ʥʝ ʤʝʥʝʝ 3.2 ʤ; 

 ʧʝʨʝʢʨʳʪʠʷ ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʥʦʨʤʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ 750 

ʢʛ/ʤ2; 



 

 40 

 ʧʦʣ ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʢʨʳʪ ʣʠʥʦʣʝʫʤʦʤ, ʩʪʝʥʳ - ʤʘʩʣʷʥʦʡ ʢʨʘʩʢʦʡ 

ʩʚʝʪʣʳʭ ʪʦʥʦʚ; 

 ʜʦʣʞʥʦ ʙʳʪʴ ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʚʳʭʦʜʦʚ; 

 ʚʳʩʦʪʘ ʜʚʝʨʝʡ ʥʝ ʤʝʥʝʝ 2.3 ʤ, ʰʠʨʠʥʘ - 1.5 ʤ; 

 ʦʩʚʝʱʝʥʥʦʩʪʴ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʦʩʚʝʱʝʥʠʠ ʥʝ ʤʝʥʝʝ 75 ʣʶʢʩ; 

 ʦʩʚʝʱʝʥʥʦʩʪʴ ʧʨʠ ʘʚʘʨʠʡʥʦʤ ʦʩʚʝʱʝʥʠʠ ʥʝ ʤʝʥʝʝ 20 ʣʶʢʩ; 

ʚʝʥʪʠʣʷʮʠʷ; 

ɸʧʧʘʨʘʪʫʨʫ ʨʘʩʧʦʣʘʛʘʶʪ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʨʷʜʘʤʠ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʦʢʥʘʤ. 

ɻʣʘʚʥʳʡ ʧʨʦʭʦʜ ʨʘʩʧʦʣʘʛʘʶʪ ʚʜʦʣʴ ʧʦʤʝʱʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ 

ʩʪʝʥʝ ʩ ʦʢʥʘʤʠ, ʚʪʦʨʦʡ ʧʨʦʭʦʜ ʦʢʦʣʦ ʦʢʦʥ. 

ʅʘʜ ʩʪʦʡʢʘʤʠ ʫʢʨʝʧʣʷʶʪ ʩʠʩʪʝʤʫ ʚʦʟʜʫʰʥʳʭ ʞʝʣʦʙʦʚ (ʢʘʙʝʣʴ ʨʦʩʪʦʚ). ʅʘ 

ʢʘʙʝʣʴ ʨʦʩʪʘ ʫʢʣʘʜʳʚʘʶʪ ʢʘʙʝʣʠ ʤʝʞʩʪʦʝʯʥʦʛʦ ʤʦʥʪʘʞʘ ʠ 

ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʧʨʦʚʦʜʢʠ. ɾʝʣʦʙʘ ʠʜʫʱʠʝ ʚʜʦʣʴ ʧʦʤʝʱʝʥʠʷ ʥʘʟʳʚʘʶʪ 

ʛʣʘʚʥʳʤʠ, ʘ ʚʜʦʣʴ ʨʷʜʦʚ ʘʧʧʘʨʘʪʫʨʳ ï ʨʷʜʦʚʳʤʠ. ʇʨʠ ʨʘʩʩʪʘʥʦʚʢʝ ʘʧʧʘʨʘʪʫʨʳ 

ʩʣʝʜʫʝʪ ʩʪʨʝʤʠʪʴʩʷ ʢ ʟʘʧʦʣʥʝʥʠʶ ʚ ʢʘʞʜʦʤ ʨʷʜʫ ʢʨʘʡʥʠʭ ʤʝʩʪ (ʫ ʛʣʘʚʥʳʭ 

ʞʝʣʦʙʦʚ). ʈʷʜʳ ʘʧʧʘʨʘʪʫʨʳ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʧʘʨʥʦ ʣʠʮʝʚʳʤʠ ʩʪʦʨʦʥʘʤʠ ʜʨʫʛ ʢ 

ʜʨʫʛʫ:  

 ʛʣʘʚʥʳʡ ʧʨʦʭʦʜ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʝʝ 1.5 ʤ; 

 ʛʣʘʚʥʳʡ ʧʨʦʭʦʜ ʧʨʠ ʦʜʥʦʩʪʦʨʦʥʥʝʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʨʷʜʦʚ     1.2 ʤ; 

 ʧʨʦʭʦʜ ʤʝʞʜʫ ʣʠʮʝʚʳʤʠ ʩʪʦʨʦʥʘʤʠ ʩʪʦʝʢ ʥʝ ʤʝʥʝʝ 1.1 ʤ; 

 ʧʨʦʭʦʜ ʚ ʨʷʜʘʭ ʩ ʚʚʦʜʥʦ-ʢʦʤʤʫʪʘʮʠʦʥʥʳʤ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʥʝ ʤʝʥʝʝ 

1.3 ʤ; 

 ʧʨʦʭʦʜ ʤʝʞʜʫ ʤʦʥʪʘʞʥʳʤʠ ʟʘʜʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʨʷʜʦʚ, ʘ ʪʘʢʞʝ 

ʤʝʞʜʫ ʩʪʝʥʢʦʡ ʠ ʤʦʥʪʘʞʥʦʡ ʩʪʦʨʦʥʦʡ ʨʷʜʘ ʥʝ ʤʝʥʝʝ 0.7 ʤ (ʝʩʣʠ ʩʪʦʡʢʠ 

ʰʢʘʬʥʦʛʦ ʪʠʧʘ, ʪʦ ʠʭ ʤʦʞʥʦ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʚʧʣʦʪʥʫʶ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠ ʢ ʩʪʝʥʝ); 

 ʧʨʦʭʦʜ ʦʢʦʣʦ ʦʢʦʥ ï 0.5ʤ. 

   ʇʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʪʦʝʢ: 

 ʩʪʦʡʢʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʪʘʢ, ʯʪʦʙʳ ʢʘʙʝʣʠ ʣʠʥʝʡʥʦʡ ʧʨʦʚʦʜʢʠ ʠ 

ʧʨʦʚʦʜʘ ʧʠʪʘʥʠʷ ʙʳʣʠ ʚʦʟʤʦʞʥʦ ʢʦʨʦʯʝ; 

 ʩʪʦʡʢʠ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʦʝ ʯʠʩʣʦ ʩʦʝʜʠʥʝʥʠʡ 

ʨʘʩʧʦʣʘʛʘʶʪ ʚʦʟʤʦʞʥʦ ʙʣʠʞʝ ʜʨʫʛ ʢ ʜʨʫʛʫ; 

 ʚ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʚʦʜʘ ʣʠʥʝʡʥʳʭ ʧʨʦʚʦʜʦʚ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʚʚʦʜʥʳʝ, ʚʚʦʜʥʦ-ʢʘʙʝʣʴʥʳʝ ʩʪʦʡʢʠ ʠ ʩʪʦʡʢʠ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʧʠʪʘʥʠʷ. ʊʫʪ ʞʝ ʨʘʩʧʦʣʘʛʘʶʪ ʘʧʧʘʨʘʪʫʨʫ ʩʚʷʟʠ ʩʦʚʝʱʘʥʠʡ, ʫʩʠʣʠʪʝʣʝʡ ʪʦʢʦʚ 

ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ ʠ ʘʧʧʘʨʘʪʫʨʫ ʜʦʨʦʞʥʦʡ ʨʘʩʧʦʨʷʜʠʪʝʣʴʥʦʡ ʩʚʷʟʠ (ɼʈʉ); 

 ʩʪʦʡʢʠ ʉʇ ʨʘʩʧʦʣʘʛʘʶʪ ʫ ʦʢʦʥ; 

 ʘʧʧʘʨʘʪʫʨʫ ɺʃʇ ʨʘʩʧʦʣʘʛʘʶʪ ʧʦʩʣʝ ʘʧʧʘʨʘʪʫʨʳ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ; 

  ʇʨʠʤʝʨʳ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʃɸʎ 
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- ʢʘʙʝʣɹʥrʡ ʣʦʪʦʢ ʩʫɦ ʝʩʪʚʫʁ ʠɦʡ 

-  ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʝ

-  ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʫɦ ʝʩʪʚʫʁ ʝɦʝ 

-  ʣʠʮʝʚʘ̫ ʩʪʦʨʦʥʘ 
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 ʐɺɺʇ-2ʭ1 

ʐʊʂ 19ò12U    
(ʅʘʚʝʩʥʦʡ)

(ʦʪ ʑʇ ʧʦ ʢʘʨʢʘʩʫ hʠʥ 

ʧʠʪʘʥʠ̫ ʜʦ 

ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠ̫ ï 45 ʤ))

 
-  ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʝ

-  ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʫɦ ʝʩʪʚʫʁ ʝɦʝ 

-  ʣʠʮʝʚʘ̫ ʩʪʦʨʦʥʘ ʦʙʦʨʫʜʦʚʘʥʠ̫ 

-  ʢʘʙʝʣɹʨʦʩʪ ʩʫɦ ʝʩʪʚʫʁ ʠɦʡ 

 
  ʌʨʘʛʤʝʥʪ ʧʣʘʥʘ 4-ʛʦ ʵʪʘʞʘ  ɸʊʉ-37 
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ʇʣʘʥ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ   

ʋʢʘʟʘʥʠʷ ʧʦ ʤʦʥʪʘʞʫ: 

ɺ ʃɸʎ   ɺʆʂ ʧʨʦʢʣʘʜʳʚʘʝʪʩʷ  ʧʦ ʩʫʝɦʩʪʚʫʶʱʠʤ ʢʘʙʝʣʴʨʦʩʪʘʤ 

(ʜʦʧʫʩʪʠʤʳʡ ʨʘʜʠʫʩʘ ʠʟʛʠʙʘ = 20 d ʢʘʙʝʣʷ) ʚ ʛʦʬʨʠʨʦʚʘʥʥʦʡ ʇɺʍ ʪʨʫʙʢʝ ʪʠʧʘ 

FK-9/20 ʜʦ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʆDF ʪʠʧʘ ʂʈʉ-32(16..) ʚ  ʧʨʦʝʢʪʠʨʫʝʤʦʤ ʰʢʘʬʫ 

(ʩʪʦʡʢʝ) ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤ   ʪʠʧʘ ʐʊʂ 19ò42U (ʉʊʂ 19ò42U). ʇʨʠ ʵʪʦʤ 

ʮʠʬʨʦʚʳʝ ʧʦʪʦʢʠ ɽ1, ɽ2, é.S1, S4 ʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʧʦʨʷʜʢʦʚ ʟʘʚʦʜʷʪʩʷ ʥʘ 

ʩʪʦʡʢʠ ʧʝʨʝʢʣʶʯʝʥʠʡ ʪʠʧʘ ʉʇ. 

ɼʣʷ ʨʘʟʤʝʱʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ 

ʰʢʘʬʳ ʠ ʩʪʦʡʢʠ. ɺ ʥʠʭ ʨʘʟʤʝʱʘʶʪʩʷ ʚʚʦʜʥʦ - ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ (ʦʧʪʠʯʝʩʢʠʝ ʢʨʦʩʩʳ), ʚʳʙʨʘʥʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʝ (ʚʝʥʪʠʣʷʪʦʨ, ʙʣʦʢ ʨʦʟʝʪʦʢ, ʙʣʦʢ ʘʚʪʦʤʘʪʦʚ, ʧʦʣʢʠ, 

ʦʨʛʘʥʘʡʟʝʨʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʧʧʘʨʘʪʫʨʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ). 

 ʇʨʠʤʝʨ rʨʘʟʤʝʱʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʤ ʰʢʘʬʫ 

(ʩʪʦʡʢʝ)    ʧʦʢʘʟʘʥʳ ʥʠʞʝ.   
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ɻʚʦʟʜɹ

  FRON  BACK

ODF ʂʈʉ-16

ɹʣʦʢ ʘʚʪʦʤʘʪʦʚ

 

- ʩʫɦ ʝʩʪʚʫʁ ʝɦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ/ʤʦʜʫʣʠ

1 168 9

ODF ʂʈʉ-16 (ʧʨʦʝʢʪʠʨʫʝʤr ʡ)

-  ʧʨʦʝʢʪʠʨʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ/ʤʦʜʫʣʠ

 
ʌʘʩʘʜ ʩʪʦʡʢʠ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʦʡ 

ʋʩʣʦʚʥrʝ ʦʙʦʟʥʘʯʝʥʠ̫:

-  ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʝʢʪʠʨʫʝʤʦʝ

-  ʦʙʦʨʫʜʦʚʘʥʠʝ ʩʫɦʝʩʪʚʫʁ ʝɦʝ 

1 168 9

ODF ʂʈʉ-FC-16 

1

2

3

4

5

6

7

8

10

11

12

9

ɻʚʦʟʜɹ

ɹʣʦʢ ʘʚʪ. ʨʘʟʝʪʦʢ

ODF ʂʈʉ - FC ï 16 (ʇʨʦʝʢʪʠʨʫʝʤr ʡ)
483ʍ300ʍ44 (ʐʍɻʍɺ)  

ʐʢʘʬ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥrʡ ʥʘʚʝʩʥʦʡ ʐʊʂ 19ò12U (ʇʨʦʝʢʪʠʨʫʝʤr ʡ)

600ʍ415ʍ600 (ʐʍɻʍɺ) 

 ʐʢʘʬ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥrʡ ʥʘʚʝʩʥʦʡ
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ʈʘʟʤʝʱʝʥʠʝ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʐʊʂ 19"42U 

 

 

ɺ ʂʇ (ɼʇ) ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʝʩʪʠ ʧʘʩʧʦʨʪʘ ʠ ʩʭʝʤʳ ʤʦʥʪʘʞʘ ʦʧʪʠʯʝʩʢʠʭ 

ʢʨʦʩʩʦʚ. ʆʙʨʘʟʝʮ ʧʨʠʚʝʜʝʥ ʥʠʞʝ.   

 

ʈʷʜ 1, ʤʝʩʪʦ 6 (FRONT)

- ʩʫʱʝʩʪʚʫʶʱʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ/ʤʦʜʫʣʠ

ETSI 19" 01/06

ʉʪʦʡʢʘ ʖɺ ʊʊʂ

ʑʉ-5

01/06/01

panel 01/06/04

1

11

21

31

41

51

61

71

81

91

10

1

11

1

12

1

Cisco Catalyst 3550 01/06/03

Liebert  GXT2-4500RT230

Liebert GXT2-240VBATT

ɹʣʦʢ ʨʘʟʝʪʦʢ 

ʨʘʩʧʦʣʦʞʝʥ  ʚ ʟʘʜʥʝʡ 

ʯʘʩʪʠ ʩʪʦʡʢʠ

Acorp 56000

01/06/05 01/06/06
D-Link DMC 920 T

01/06/06ɸ
Allied Telesyn AT -FS 238b/1

Cisco Catalyst 2950 01/06/04A

ʇʦʣʢʘ

01/06/02TDM IP mux-14 ʃʘʥʪʘ

01/06/02A
VDSL converter ʃʘʥʪʘ

01/06/02B

01/06/06B
Automdix

Cisco Catalyst 

6524GS-8S

Cisco Catalyst 3750G-

24TS-S

Cisco 2821

WaveCom M1306B

ʇʦʜ ʉʦʨʤ ʂʊʊʂ

ʐʪʠʣʴ IPS4810 19"

ʇʦʣʢʘ

- ʧʨʦʝʢʪʠʨʫʝʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ/ʤʦʜʫʣʠ  (ʨʘʩʧʦʣʦʞʝʥʠʝ 

ʫʪʦʯʥʠʪʴ ʚ ʧʨʦʮʝʩʩʝ  ʤʦʥʪʘʞʘ)
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ODF ʪʠʧʘ  ʂʈʉ - FC ï 16    (ʆɸʆ çʄʊʉè)

ODF ʪʠʧʘ  ʂʈʉ - FC ï 16    (ʀɼ ʆɸʆ çɺʦʣʞʩʢʘ̫ ʊɻʂè)

ʅʘʠʤʝʥʦʚʘʥʠʝ
ʦʙ̡ʝʢʪʘ cʚ̫ʟʠ

ʆʪʚʝʪʥrʡ 
ʪʠʧ ODF

ʄʝʩʪʦ 
ʫʩʪʘʥʦʚʢʠ

ˉ
ʧʦʨʪʘ

ʊʠʧ
ʢʦʥʥʝʢʪ.

 ʆɸʆ 
çʄʉʉ-ʇʦʚʦʣʞ ʝɹè

ʂʈʉ-FC -161-16

ˉ
ʧʦʨʪʘ

1-16

ʊʠʧ
ʢʦʥʥʝʢʪ.

FC
Cʊʂ 

19"42UFC

ʅʘʠʤʝʥʦʚʘʥʠʝ
ʦʙ̡ʝʢʪʘ cʚ̫ʟʠ

ʆʪʚʝʪʥrʡ 
ʪʠʧ ODF

ʄʝʩʪʦ 
ʫʩʪʘʥʦʚʢʠ

ˉ
ʧʦʨʪʘ

ʊʠʧ
ʢʦʥʥʝʢʪ.

 ʀɼ
ʆɸʆ çɺʦʣʞʩʢʘ̫ ʊɻʂè

ʂʈʉ- FC -161-16

ˉ
ʧʦʨʪʘ

1-16

ʊʠʧ
ʢʦʥʥʝʢʪ.

FC
ʐʊʂ 

19"12UFC

ʉʭʝʤʘ ʤʦʥʪʘʞʘ ʆʂʃ-ʅ-01-6-16 ʚ ODF ʪʠʧʘ ʂʈʉ - FC ï 16 

ʂʈʉ- FC -16

3

4

ʆ
ʂ
ʃ

-ʅ
-0

1
- 

6
-1

6
-1

0

 ʐ
ʥʫ
ʨr
 ʦ
ʧʪ
ʠʯ
ʝʩ
ʢʠ
ʝ 
ʤ
ʦʥ
ʪ
ʘʞ
ʥr
ʝ

 ʐ
ʆ

-S
M

-0
.9

-F
C

/U
P

C
, 1

.5
ʤ
 

 - ʥʝʨʘʟ̡ ʤyʥʦʝ ʩʦʝʜʠʥʝʥʠʝ (ʩʚʘʨʢʘ) ʆɺ ʧʦ ʜʘʥʥʦʤʫ ʪʠʪʫʣʫ

ʋʩʣʦʚʥrʝ ʦʙʦʟʥʘʯʝʥʠ̫:

- ʨʦʟʝʪʢʘ ʦʧʪʠʯʝʩʢʘ̫ FC/Uʈʉ.

ɹʝʣ

ʆʨ

ʂʦʨ

ɿʝʣ

ɹʝʣ

ʆʨ

ʂʦʨ

ɿʝʣ

ɹʝʣ

ʆʨ

ʂʦʨ

ɿʝʣ

ɹʝʣ

ʆʨ

ʂʦʨ

ɿʝʣ

ʂ
ʨ

ɿ
ʝʣ

ɾ
ʝʣ

ɾ
ʝʣ

ʉʧʣʘʡʩ-ʧʣʘʩʪʠʥʘ

 
 

ʇʘʩʧʦʨʪʘ ʠ ʩʭʝʤʳ ʤʦʥʪʘʞʘ ʦʧʪʠʯʝʩʢʠʭ ʢʨʦʩʩʦʚ   
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4.  ʈʘʟʨʘʙʦʪʢʘ ʠ ʨʘʩʯʝʪ ʮʝʧʝʡ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ  

 

ʊʨʝʙʦʚʘʥʠʷ ʢ ʫʩʪʨʦʡʩʪʚʘʤ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʉʦʚʨʝʤʝʥʥʘʷ ʘʧʧʘʨʘʪʫʨʘ 

ʄʉʇ PDH  ʠ SDH ʧʨʝʜʲʷʚʣʷʝʪ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʠʩʪʝʤʘʤ ʠ ʫʩʪʨʦʡʩʪʚʘʤ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʩʦʩʪʘʚʣʷʶʱʠʤ ʜʦ 25 % ʦʙʲʝʤʘ ʘʧʧʘʨʘʪʫʨʳ ʊʂʉ. ʇʦ ʤʝʨʝ 

ʤʠʢʨʦʤʠʥʠʘʪʶʨʠʟʘʮʠʠ ʘʧʧʘʨʘʪʫʨʳ ʧʝʨʝʜʘʯʠ ʥʘʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʪʘ ʵʪʦʡ 

ʚʝʣʠʯʠʥʳ. ɺ ʘʧʧʘʨʘʪʫʨʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʠʩʪʝʤ SDH ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʘ 

ʙʣʦʢʘ ʧʠʪʘʥʠʷ, ʨʘʙʦʪʘʶʱʠʭ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ ʦʙʱʫʶ ʥʘʛʨʫʟʢʫ. ɺ ʩʣʫʯʘʝ ʚʳʭʦʜʘ 

ʠʟ ʩʪʨʦʷ ʦʜʥʦʛʦ ʙʣʦʢʘ ʧʠʪʘʥʠʷ  ʜʨʫʛʦʡ ʙʝʨʝʪ ʥʘ ʩʝʙʷ  ʚʩʶ ʥʘʛʨʫʟʢʫ. 

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʘ ʧʝʨʝʜʘʚʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʦʚʳʰʝʥʠʝʤ ʝʝ ʨʦʣʠ ʚ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʧʨʘʚʣʝʥʠʷ ʢ ʵʣʝʢʪʨʦʧʠʪʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ ʊʂʉ 

ʧʨʝʜʲʷʚʣʷʝʪʩʷ ʚʩʝ ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ. 

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʩʠʩʪʝʤʳ ʠ 

ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ, ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʙʝʩʧʝʨʝʙʦʡʥʦʩʪʴ ʧʦʜʘʯʠ 

ʥʘʧʨʷʞʝʥʠʷ ʢ ʘʧʧʘʨʘʪʫʨʝ ʩʚʷʟʠ, ʩʪʘʙʠʣʴʥʦʩʪʴ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʚʦ 

ʚʨʝʤʝʥʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʧʠʪʘʝʤʦʡ ʘʧʧʘʨʘʪʫʨʦʡ, ʚʩrʦʢʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʚʥʝʰʥʠʤ ʤʝʭʘʥʠʯʝʩʢʠʤ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʦʙʲʝʤ ʨʘʙʦʪʳ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ. 

ʏʪʦʙʳ ʩʠʩʪʝʤʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʦʪʚʝʯʘʣʠ ʠʟʣʦʞʝʥʥʳʤ ʚʳʰʝ 

ʪʨʝʙʦʚʘʥʠʷʤ, ʦʥʠ ʜʦʣʞʥʳ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʘʭ: 

- ʤʘʢʩʠʤʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʥʝʨʛʦʩʠʩʪʝʤ ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʤʝʩʪʥʳʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʠ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ʕʪʠ ʠʩʪʦʯʥʠʢʠ ʜʦʣʞʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʤʛʥʦʚʝʥʥʦ ʟʘʤʝʱʘʪʴ 

ʦʪʢʣʶʯʠʚʰʠʡʩʷ ʦʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʠ ʠʤʝʪʴ ʙʦʣʴʰʦʡ ʢʦɻ ʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʘʚʪʦʥʦʤʥʳʡ ʨʝʞʠʤ ʨʘʙʦʪʳ ʧʨʝʜʧʨʠʷʪʠʷ 

ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʴʰʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʠ ʩʦʙʩʪʚʝʥʥʳʝ ʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʥʘ ʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʧʫʥʢʪʘʭ, ʦʙʦʨʫʜʦʚʘʥʥʳʝ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʤʠ ʜʠʟʝʣʴ-ʛʝʥʝʨʘʪʦʨʥʳʤʠ 

ʘʛʨʝʛʘʪʘʤʠ, ʠ ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ, ʘ ʥʘ ʥʝʦʙʩʣʫʞʠʚʘʝʤʳʭ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʭ ʧʫʥʢʪʘʭ - ʘʢʢʫʤʫʣʷʪʦʨʥʳʝ ʙʘʪʘʨʝʠ, ʨʘʙʦʪʘʶʱʠʝ ʚ ʙʫʬʝʨʝ ʩ 

ʚʳʧʨʷʤʠʪʝʣʴʥʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ; 

- ʧʨʠʤʝʥʝʥʠʝ ʫʩʪʘʥʦʚʦʢ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʧʠʪʘʥʠʷ ʧʦʩʪʦʷʥʥʦʛʦ ʠ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʫʩʪʨʦʡʩʪʚʘ; 

- ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʵʣʝʢʪʨʦʧʠʪʘʶʱʠʭ ʫʩʪʘʥʦʚʦʢ, ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʘʷ 

ʚʳʧʦʣʥʝʥʠʝ   ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʵʣʝʢʪʨʦʧʠʪʘʶʱʠʭ ʫʩʪʨʦʡʩʪʚ ʙʝʟ ʚʤʝʰʘʪʝʣʴʩʪʚʘ 

ʵʢʩʧʣʫʪʘʮʠʦʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ; 

- ʧʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ, ʘ ʪʘʢʞʝ 

ʚʚʝʜʝʥʠʝ ʠʟʙʳʪʦʯʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʰʘʝʪ   ʥʘʜʝʞʥʦʩʪʴ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ; 

- ʧʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʠ ʫʩʪʨʦʡʩʪʚ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʫʥʠʬʠʢʘʮʠʝʡ 
ʦʙʦʨʫʜʦʚʘʥʠʷ; 

- ʚʦʟʤʦʞʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʧʠʪʘʥʠʷ ʅʈʇ ʘʧʧʘʨʘʪʫʨʳ 

ʈDH ʧʦ ʤʝʜʥʳʤ ʞʠʣʘʤ ʆʂ. ɺ ʩʚʷʟʠ ʩ ʨʝʟʢʠʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʣʠʥ ʈʋ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʘʧʧʘʨʘʪʫʨʫ ʅʈʇ ʩʪʨʝʤʷʪʩʷ ʨʘʩʧʦʣʘʛʘʪʴ ʚ ʫʟʣʘʭ ʩʚʷʟʠ ʥʘʩʝʣʝʥʥʳʭ 
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ʧʫʥʢʪʦʚ, ʛʜʝ ʠʤʝʝʪʩʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʧʠʪʘʥʠʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʆʂ, ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ.  

ɺ ʂʇ (ɼʇ) ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʩʭʝʤʫ ʢʘʙʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʛʜʝ 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʚʩʝ ʢʘʙʝʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʤʘʨʢʘ ʢʘʙʝʣʝʡ, ʦʧʪʠʯʝʩʢʠʭ ʰʥʫʨʦʚ ʠ 

ʠʭ ʜʣʠʥʘ. 

ʇʨʠʤʝʨ. 
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  ʐʆ-SM-3.0 -FC-FC      -2ʭ3 ʤ
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ʉʭʝʤʘ ʢʘʙʝʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʃɸʎ   

 

 ʆʨʛʘʥʠʟʘʮʠʷ ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʃɸʎ. ʊʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ 

ʩʝʪʴ ʜʣʷ ʧʠʪʘʥʠʷ ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʤʠʥʫʩ 24 ɺ (ʠʣʠ -

48 ɺ, -60 ɺ) ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʤʝʪʦʜʠʢʝ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʎʅʀʀʉʦʤ çʄʝʪʦʜʠʢʘ 
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ʨʘʩʯʸʪʘ ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʩ ʫʯʸʪʦʤ ʧʨʦʝʢʪʘ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘʧʨʷʞʝʥʠʷè. 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʩʯʸʪʘ ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʢ 

ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʘʧʧʘʨʘʪʫʨʝ ɺʆʉʇ, ʚʳʧʦʣʥʝʥʥʦʡ ʥʘ ʤʠʢʨʦʩʭʝʤʘʭ ʩʨʝʜʥʝʡ ʠ 

ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʠʥʪʝʛʨʘʮʠʠ, ʧʨʝʜʲ̫ ʚʣʷʶʪʩʷ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ 

ʜʦʧʫʩʪʠʤʳʤ ʠʟʤʝʥʝʥʠʷʤ ʥʘʧʨʷʞʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʠʤ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʧʨʦʮʝʩʩʘʭ ʚ ʩʠʩʪʝʤʝ ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʚʦʟʥʠʢʘʶʪ ʧʨʠ 

ʨʝʟʢʠʭ ʠʟʤʝʥʝʥʠʷʭ ʪʦʢʘ ʥʘʛʨʫʟʢʠ ʚ ʵʣʝʢʪʨʦʧʠʪʘʶʱʝʡ ʫʩʪʘʥʦʚʢʝ ʠ 

ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. ʊʘʢʞʝ ʠʟʤʝʥʝʥʠʷ ʥʘʛʨʫʟʢʠ ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʚ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʷʭ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʢʦʨʦʪʢʠʭ ʟʘʤʳʢʘʥʠʷʭ (ʂ.ɿ.) ʚ 

ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʊʈʉ), ʥʘ ʚʭʦʜʥʳʭ ʢʣʝʤʤʘʭ ʧʠʪʘʥʠʷ ʘʧʧʘʨʘʪʫʨʳ ʠ 

ʪ.ʧ.  . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʢ ʂ.ɿ. ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʥʝʩʢʦʣʴʢʠʭ ʪʳʩʷʯ ʘʤʧʝʨ ʠ, ʧʨʦʪʝʢʘʷ 

ʧʦ ʊʈʉ, ʩʦʟʜʘʝʪ ʟʘʧʘʩ ʵʥʝʨʛʠʠ ʚ ʝʸ ʠʥʜʫʢʪʠʚʥʦʩʪʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʧʦʩʣʝ 

ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ, ʦʪʩʝʢʘʶʱʝʡ ʫʯʘʩʪʦʢ ʩ ʂ.ɿ., ʚʦʟʥʠʢʘʶʪ ʦʧʘʩʥʳʝ 

ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. 

ʆʛʨʘʥʠʯʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʭʦʜʝ ʵʣʝʢʪʨʦʧʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʕʇʋ), ʚ 

ʊʈʉ ʠ ʘʧʧʘʨʘʪʫʨʝ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʭʨʘʥʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʘʧʧʘʨʘʪʫʨʳ. ɺ ʢʘʯʝʩʪʚʝ ʤʝʨ ʦʛʨʘʥʠʯʝʥʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʚʢʣʶʯʝʥʠʝ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʚʳʢʣʶʯʘʪʝʣʝʡ ʚ ʨʷʜʦʚʦʡ ʤʠʥʫʩʦʚʦʡ ʬʠʜʝʨ, ʨʝʟʢʦ 

ʫʤʝʥʴʰʘʶʱʠʭ ʚʨʝʤʷ ʧʨʦʪʝʢʘʥʠʷ ʧʨʦʮʝʩʩʘ ʂ.ɿ., ʫʚʝʣʠʯʝʥʠʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʨ̫ʜʦʚʦʡ ʤʠʥʫʩʦʚʦʡ ʧʨʦʚʦʜʢʠ ʧʫʪʸʤ ʚʢʣʶʯʝʥʠʷ ʚ ʵʪʫ ʧʨʦʚʦʜʢʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʨʝʟʠʩʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʂ.ɿ., ʠ ʩʥʠʞʝʥʠʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʊʈʉ ʧʫʪʸʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʙʣʠʞʝʥʠʷ ʨʘʟʥʦʧʦʣʷʨʥʳʭ ʧʠʪʘʶʱʠʭ ʬʠʜʝʨʦʚ, ʯʪʦ 

ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʟʘʧʘʩʝʥʥʫʶ ʵʥʝʨʛʠʶ, ʘ ʩʣʝʜʦʚʘʪʝʣʥɹʦ, ʠ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ. ʉ 

ʮʝʣʴʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʥʠʞʝʥʠʷ ʧʝʨʝʥʘʧʨʷʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʛʠʩʪʨʘʣʴʥʦ-

ʨʘʜʠʘʣʴʥʘʷ ʧʨʦʚʦʜʢʘ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ ʵʣʝʢʪʨʦʧʠʪʘʶʱʝʡ ʫʩʪʘʥʦʚʢʠ 

ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

  ʈʘʩʯʸʪ ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ. ɼʣʷ ʨʘʩʯʸʪʘ 

ʪʦʢʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʊʈʉ) ʜʦʣʞʥʘ ʙʳʪʴ ʩʦʩʪʘʚʣʝʥʘ ʩʢʝʣʝʪʥʘʷ ʩʭʝʤʘ 

ʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ  ʤʠʥʫʩ 24 ɺ (48 ɺ, 60 ɺ) ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʫʩʣʦʚʠʷʤ ʫʩʪʘʥʦʚʢʠ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ ʃɸʎ. 

ʉʭʝʤʘ  ʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʣʘʥʘ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʘʥʥʳʭ ʪʦʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʘʧʧʘʨʘʪʫʨʳ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʳ ʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ 

ʩʣʝʜʫʶʱʝʝ: 

- ʢʨʦʤʝ ʪʦʢʦʚʦʡ ʥʘʛʨʫʟʢʠ ʘʧʧʘʨʘʪʫʨʳ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʡ ʚ ʃɸʎ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʝʢʪʘ, ʜʦʣʞʥʘ ʫʯʠʪʳʚʘʪʴʩʷ ʪʦʢʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 

ʩʚʦʙʦʜʥʳʝ ʤʝʩʪʘ ʚ ʨʷʜʘʭ ʠ ʩʚʦʙʦʜʥʳʝ ʨʷʜʳ, ʟʘʨʝʟʝʨʚʠʨʦʚʘʥʥʳʝ ʜʣʷ ʨʘʟʤʝʱʝʥʠʷ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʧʨʠ ʨʘʟʚʠʪʠʠ ʃɸʎ; 

- ʪʦʢʦʚʘʷ ʥʘʛʨʫʟʢʘ ʚʳʧʨʷʤʠʪʝʣʴʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ ʥʝ ʜʦʣʞʥʘ ʧʨʝʚʳʰʘʪʴ 
ʚʝʣʠʯʠʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʟʘʚʦʜʦʤ ʠʟʛʦʪʦʚʠʪʝʣʝʤ; 

- ʧʨʠ ʜʚʫʭʩʪʦʨʦʥʥʝʤ ʨʘʟʤʝʱʝʥʠʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʃɸʎ ʨʘʩʯʸʪ ʊʈʉ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʡ ʩʪʦʨʦʥʳ. 
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ʅʠʞʝ ʜʘʸʪʩʷ ʧʨʠʤʝʨ ʨʘʩʯʸʪʘ ʊʈʉ ʃɸʎ ʧʨʠ ʙʣʦʯʥʦʡ, ʙʫʬʝʨʥʦʡ ʩʠʩʪʝʤʝ 

ʵʣʝʢʪʨʦʧʠʪʘʥʠʷ. 

1. ʆʧʨʝʜʝʣʷʶʪʩʷ ʩʝʯʝʥʠʷ ʧʨʦʚʦʜʦʚ ʠ ʰʠʥ ʨʷʜʦʚʦʡ ʧʨʦʚʦʜʢʠ ʃɸʎ. 

2. ʇʦ ʩʭʝʤʝ ʪʦʢʦʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʦʤʝʥʪʳ ʪʦʢʦʚ 

ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʧʨʦʚʦʜʢʠ ʜʣʷ ʬʠʜʝʨʦʚ ï24 ɺ (-48 ɺ, - 60 ɺ) ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʫʤʤʘ ʤʦʤʝʥʪʦʚ ʜʣʷ ʢʘʞʜʦʛʦ ʬʠʜʝʨʘ (ʧʨʠ ʜʚʫʭʩʪʦʨʦʥʥʝʤ ʨʘʟʤʝʱʝʥʠʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʃɸʎ ʩʫʤʤʳ ʤʦʤʝʥʪʦʚ ʦʙʝʠʭ ʩʪʦʨʦʥ ʜʣʷ ʢʘʞʜʦʛʦ ʬʠʜʝʨʘ 

ʩʢʣʘʜʳʚʘʶʪʩʷ). 

3. ʇʦ ʩʫʤʤʝ ʤʦʤʝʥʪʦʚ ʠ ʜʦʧʫʩʪʠʤʦʤʫ ʧʘʜʝʥʠʶ ʥʘʧʨʷʞʝʥʠʷ ʚ 

ʤʘʛʠʩʪʨʘʣʴʥʦʤ ʬʠʜʝʨʝ ʦʪ ʤʝʩʪʘ ʬʠʜʝʨʘ ʚ ʃɸʎ ʜʦ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʛʦ ʨʷʜʘ 

ʘʧʧʘʨʘʪʫʨʳ Uʧ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʝʯʝʥʠʝ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʬʠʜʝʨʦʚ ʃɸʎ. 

4. ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ (ʩʝʯʝʥʠʷ ʢʘʙʝʣʝʡ ʠ ʰʠʥ ʨʷʜʦʚʦʡ ʠ ʤʘʛʠʩʪʨʘʣʴʥʦʡ 

ʧʨʦʚʦʜʢʠ, ʤʦʤʝʥʪʘ ʪʦʢʦʚ ʠ Uʧ) ʜʦʣʞʥʳ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʥʘ ʩʭʝʤʘʭ ʊʈʉ. 

ʇʦʨʷʜʦʢ ʨʘʩʯʸʪʘ.  

       1. ʇʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʨʷʜʦʚʦʡ ʧʨʦʚʦʜʢʝ ʧʨʠʥʷʪʦ ʨʘʚʥʳʤ 0,1 ɺ. 

2. ʉʝʯʝʥʠʝ ʧʠʪʘʶʱʠʭ ʢʘʙʝʣʝʡ S ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʭʝʤʦʡ ʊʈʉ 

ʧʦ ʪʘʙʣʠʮʝ   4.1 ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʜʣʠʥʳ lʢ ʠ ʪʦʢʘ ʥʘʛʨʫʟʢʠ Iʢ. 

3. ɺ ʟʥʘʯʝʥʠʝ lʢ ʚʭʦʜʠʪ ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʰʠʥʳ ʜʦ ʧʠʪʘʝʤʦʡ 

ʩʪʦʡʢʠ ʠ ʜʣʠʥʳ ʩʧʫʩʢʦʚ ʦʪ ʨʷʜʦʚʦʛʦ ʞʝʣʦʙʘ ʜʦ ʤʝʩʪʘ ʚʢʣʶʯʝʥʠʷ ʧʠʪʘʶʱʝʛʦ 

ʢʘʙʝʣʷ ʥʘ ʩʪʦʡʢʘʭ. ɼʣʷ ʧʠʪʘʝʤʳʭ ʩʪʦʝʢ ʜʣʠʥʘ ʩʧʫʩʢʘ ʧʨʠʥʠʤʘʝʪʩʷ ʨʘʚʥʦʡ 0,5 ʤ. 

4. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʢ ʦʜʥʦʤʫ ʧʠʪʘʶʱʝʤʫ ʢʘʙʝʣʶ 

ʧʦʜʢʣʶʯʘʶʪʩʷ ʚʩʝ ʩʪʦʡʢʠ ʨʜ̫ʘ. ʊʦʛʜʘ ʜʣʠʥʘ ʢʘʙʝʣʷ ʨʷʜʦʚʦʛʦ ʧʠʪʘʥʠʷ ʨʘʚʥʘ 

     lʢ = lôʢ + lcʢ + 0,5 , ʤ, 

ʛʜʝ  lôʢ ï ʧʨʠʚʝʜʝʥʥʘʷ ʜʣʠʥʘ ʢʘʙʝʣʷ, ʨʘʚʥʘʷ ʦʙʱʝʡ ʰʠʨʠʥʝ ʨʷʜʦʤ ʩʪʦʷʱʠʭ n 

ʩʪʦʝʢ, ʫʤʥʦʞʝʥʥʦʡ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ 0,66, ʪ.ʝ. lôʢ  =  n  0,65  0,66 ʤ; 

lcʢ ï ʜʣʠʥʘ ʩʦʝʜʠʥʠʪʝʣʴʥʦʛʦ ʢʘʙʝʣʷ ʦʪ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʰʠʥʳ ʜʦ ʧʝʨʚʦʡ ʠʟ 

ʨʷʜʦʤ ʩʪʦʷʱʠʭ ʩʪʦʝʢ. 

 ʉʫʤʤʘʨʥʳʡ ʪʦʢ ʚ ʢʘʙʝʣʝ ʨʷʜʦʚʦʛʦ ʧʠʪʘʥʠʷ ʨʘʚʝʥ 

     Iʢ = I1 + I2 + é+ In , ɸ. 

ʊʘʙʣʠʮʘ 4.1 ï ʆʧʨʝʜʝʣʝʥʠʝ ʩʝʯʝʥʠʡ ʢʘʙʝʣʝʡ ʨʷʜʦʚʦʡ ʧʨʦʚʦʜʢʠ 

ʊʦʢ Iʢ,ɸ 
ɼʣʠʥʘ ʢʘʙʝʣʷ lʢ ʧʨʠ ʩʝʯʝʥʠʠ S= 4é50 ʤʤ

2
 ʠ Uʧ = 0,1 ɺ 

4 6 10 16 25 35 50 

1 13,6 20,4 34,0 54,4 85,0 119 170 

2 6,8 10,2 17,0 27,2 42,5 59,5 85,0 

3 4,5 6,8 11,3 18,1 28,4 39,7 56,7 

4 3,4 5,1 8,5 13,6 21,3 29,8 42,5 

5 2,7 4,1 6,8 10,9 17,0 28,3 34,0 

6 2,3 3,4 5,7 9,1 14,2 19,9 28,4 

7 2,0 2,9 4,9 7,8 12,2 17,0 24,3 



 

 50 

8 1,7 2,6 4,3 6,8 10,7 14,2 21,3 

9 1,5 2,3 3,8 6,1 9,5 13,2 18,9 

10 1,3 2,1 3,4 5,5 8,5 11,9 17,0 

11 1,2 1,9 3,1 4,9 7,7 10,8 15,5 

12 1,1 1,7 2,8 4,5 7,1 10,0 14,2 

13 1,0 1,6 2,6 4,2 6,5 9,2 13,1 

 

5. ʇʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʨʷʜʦʚʦʡ ʧʨʦʚʦʜʢʝ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʨʘʚʥʳʤ 0,1 ɺ. 

ʇʦʵʪʦʤʫ ʩʝʯʝʥʠʝ S ʢʘʙʝʣʷ ʨʷʜʦʚʦʡ ʧʨʦʚʦʜʢʠ ʚʳʙʠʨʘʝʪʩʷ ʠʟ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 

4.1. 

6. ʇʝʨʝʤʳʯʢʠ ʦʪ ʨʷʜʦʚʦʛʦ ʢʘʙʝʣʷ ʜʦ ʩʪʦʝʢ ʚʳʧʦʣʥʷʶʪʩʷ ʢʘʙʝʣʝʤ ʩ 

ʘʣʶʤʠʥʠʝʚʦʡ ʞʠʣʦʡ ʩʝʯʝʥʠʝʤ 16 ʤʤ
2
. 

7. ʈʘʩʩʯʠʪʳʚʘʶʪʩʷ ʤʦʤʝʥʪʳ ʪʦʢʦʚ ʧʦ ʢʘʞʜʦʤʫ ʨʷʜʫ ʠ ʩʫʤʤʘ ʤʦʤʝʥʪʦʚ ʨʘʚʥʘ 

ʤʦʤʝʥʪʫ ʪʦʢʦʚ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʰʠʥʳ  

   M = M1 + M2 + é =  I1 lʢ1 + I2 lʢ2 +é,  ɸ ʤ , 

ʛʜʝ  M1 , M2 é  - ʤʦʤʝʥʪʳ ʪʦʢʦʚ 1-ʛʦ, 2-ʛʦ, é ʨʷʜʦʚ; 

I1 , I2 , é  - ʪʦʢʠ, ʧʦʪʨʝʙʣʷʝʤʳʝ ʘʧʧʘʨʘʪʫʨʦʡ 1-ʛʦ, 2-ʛʦ, é ʨʷʜʦʚ, ɸ; 

lʢ1 ,  lʢ2 ,é  - ʜʣʠʥʳ ʢʘʙʝʣʝʡ ʨʷʜʦʚʦʛʦ ʧʠʪʘʥʠʷ 1-ʛʦ, 2-ʛʦ, é ʨʷʜʦʚ, ʤ. 

8. ɼʦʧʫʩʪʠʤʦʝ ʧʘʜʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʤʘʛʠʩʪʨʘʣʴʥʦʤ ʬʠʜʝʨʝ ʦʪ ʤʝʩʪʘ ʚʚʦʜʘ 

ʬʠʜʝʨʘ ʚ ʃɸʎ ʜʦ ʥʘʠʙʦʣʝʝ ʫʜʘʣʝʥʥʦʛʦ ʨʷʜʘ ʘʧʧʘʨʘʪʫʨʳ ʧʨʠʥʠʤʘʝʪʩʷ ʜʣʷ 

ʩʨʝʜʥʠʭ ʃɸʎ ʨʘʚʥʳʤ Uʤ = 0,02 ɺ. 

9. ʉʝʯʝʥʠʝ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʰʠʥʳ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

     Sʤ = 
Uʤq

M
, ʤʤ

2
, 

ʛʜʝ  q ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʩ ʨʘʟʤʝʨʥʦʩʪʴʶ ɸ/ɺʤ. 

 ʉ  ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ ʚ ʬʦʨʤʫʣʫ ʤʦʤʝʥʪ ʪʦʢʦʚ ʧʦʜʩʪʘʚʣʷʝʪʩʷ ʚ ɸʤ, ʘ Uʤ  

ʚ ɺ, ʜʣʷ ʧʦʣʫʯʝʥʠʷ Sʤ ʚ ʤʤ
2
 ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʜʣʷ 

ʘʣʶʤʠʥʠʝʚʦʡ ʰʠʥʳ ʨʘʚʝʥ 34 ɸ/ɺʤ, ʘ ʜʣʷ ʤʝʜʥʦʡ ï 57 ɸ/ɺʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʦʡ ʯʘʩʪʠ ʂʇ (ɼʇ) ʩʦʩʪʘʚʣʷʝʪʩʷ ʪʘʙʣʠʮʘ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʠʚʦʜʠʪʩʷ ʩʦʩʪʘʚ ʦʩʥʦʚʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʢʘʙʝʣʴʥʘʷ ʧʨʦʜʫʢʮʠʷ, 

ʠʟʤʝʨʠʪʝʣʴʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ, ʩʪʦʡʢʠ ʧʝʨʝʢʣʶʯʝʥʠʡ ʠ ʪ.ʧ., ʢʦʪʦʨʦʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʧʨʦʝʢʪʦʤ.  ɼʘʥʥʘʷ ʪʘʙʣʠʮʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʊʝʭʥʠʢʦ ï ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʝʢʪʘ. 
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1 2 3 4 5 6 7 8 9

ʇʦʟʠʮʠ

ʷ
ʅʘʠʤʝʥʦʚʘʥʠʝ ʠ ʪʝʭʥʠʯʝʩʢʘ̫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʊʠʧ, ʤʘʨʢʘ, ʦʙʦʟʥʘʯʝʥʠʝ 
ʜʦʢʫʤʝʥʪʘ, ʦʧʨʦʩʥʦʛʦ 

ʣʠʩʪʘ

ʂʦʜ 
ʦʙʦʨʫʜʦʚʘʥʠ̫, 
ʠʟʜʝʣʠ̫, 
ʤʘʪʝʨʠʘʣʘ

ɿʘʚʦʜ- 

ʠʟʛʦʪʦʚʠʪʝʣɹ

ɽʜʠʥʠʮʘ 
ʠʟʤʝʨʝʥ
ʠ̫

ʂʦʣʠ- 
ʯʝʩʪʚʦ

ʄʘʩʩʘ 
ʝʜʠʥʠʮr

ʇʨʠʤʝʯʘʥʠʝ

1

4ʪh.1

2

3

45

1

4

5

2ʪh.

1ʪh.

1ʪh.1

2 1ʪh.

10

2

18

 

ʆʩʥʦʚʥʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ

    ɸʧʧʘʨʘʪʫʨʘ ʎɺʆʃʊ çɻʚʦʟʜɹè. ʇʦʣʫʢʦʤʧʣʝʢʪ, 
ʤʦʜʠʬʠʢʘʮʠ̫ 2

 ʆʜʥʦʤʝʩʪʥʘ̫ ʫʥʠʚʝʨʩʘʣɹʥʘ̫ ʢʨʝʧʝʞʥʘ̫ ʧʣʘʩʪʠʥʘ

 ʈʊʂ.16.13
 ʆɸʆ çʈʫʩʩʢʘ̫ 

ʪʝʣʝʬʦʥʥʘ̫ ʢʦʤʧʘʥʠ̫è

 

   ɻʚʦʟʜɹ

  ʈʊʂ.16.12  

 ʪh.  

2
 ʆɸʆ çʈʫʩʩʢʘ̫ 

ʪʝʣʝʬʦʥʥʘ̫ ʢʦʤʧʘʥʠ̫è ʪh.

2

 

ʤ.

 

 

ʤ.

ʐʥʫʨr ʦʧʪʠʯʝʩʢʠʝ ʩʦʝʜʠʥʠʪʝʣɹʥr ʝ

ʐʥʫʨ ʦʧʪʠʯʝʩʢʠʡ ʩʦʝʜʠʥʠʪʝʣɹʥrʡ ʐʆ-SM-3.0-FC/UPC-FC/
UPC, 3ʤ

ʆʆʆ
 çʂʦʤʧʣʝʢʪ ʊʝʣʝʢʦʤè

ʂʘʙʝʣʠ ʩʠʣʦʚrʝ ʩ ʤʝʜʥrʤʠ ʞʠʣʘʤʠ ʠ ʦʙʦʣʦʯʢʦʡ ʠʟ ʇʍɺ ɺɺɻ-660 2ʭ2.5

ʂʘʙʝʣʠ ʩʠʣʦʚrʝ ʩ ʤʝʜʥrʤʠ ʞʠʣʘʤʠ ʠ ʦʙʦʣʦʯʢʦʡ ʠʟ ʇʍɺ ʐɺɺʇ 2ʭ1

ʇʨʦʚʦʜʘ ʜʣ̫ ɻʣʝʢʪʨʠʯʝʩʢʠʭ ʫʩʪʘʥʦʚʦʢ ʩ ʤʝʜʥʦʡ ʞʠʣʦʡ ʠ 
ʇɺʍ ʠʟʦʣ̫ʮʠʝʡ (ʞʝʣʪ.-ʟʝʣ.) ʇɺ 380 1ʭ4 ʤ.

ɹʣʦʢ ʚrʢʣʁʯʘʪʝʣʝʡ ɹɺ   (4 ʚrʢ.)

ɸʚʪʦʤʘʪ ɺɸ 77-29-1

ʄʠʥʠʩʪʝʨʩʪʚʦ 
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ʄʠʥʠʩʪʝʨʩʪʚʦ 
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ʣɻʝʢʪʨʦʪʝʭʧʨʦʤ
ʄʠʥʠʩʪʝʨʩʪʚʦ 
ʣɻʝʢʪʨʦʪʝʭʧʨʦʤ
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5 ʅʘʜʝʞʥʦʩʪʴ ʚʦʣʦʢʦʥʥʦ - ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ 

 

5.1 ʊʝʨʤʠʥʳ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦ ʥʘʜʝʞʥʦʩʪʠ 

 

ʇʦʜ ʥʘʜʝʞʥʦʩʪʴʶ ʵʣʝʤʝʥʪʘ (ʩʠʩʪʝʤʳ) ʧʦʥʠʤʘʶʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʳʧʦʣʥʷʪʴ 

ʟʘʜʘʥʥʳʝ ʬʫʥʢʮʠʠ ʩ ʟʘʜʘʥʥʳʤ ʢʘʯʝʩʪʚʦʤ ʚ ʪʝʯʝʥʠʝ ʥʝʢʦʪʦʨʦʛʦ ʧʨʦʤʝʞʫʪʢʘ 

ʚʨʝʤʝʥʠ ʚ ʦʧʨʝʜʝʣʸʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʀʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʘ (ʩʠʩʪʝʤʳ), 

ʢʦʪʦʨʦʝ ʚʣʝʯʸʪ ʟʘ ʩʦʙʦʡ ʧʦʪʝʨʶ ʫʢʘʟʘʥʥʦʛʦ ʩʚʦʡʩʪʚʘ, ʥʘʟʳʚʘʝʪʩʷ ʦʪʢʘʟʦʤ. 

ʅʘʜʸʞʥʦʩʪʴ ʨʘʙʦʪʳ ɺʆʃʇ ï ʵʪʦ ʩʚʦʡʩʪʚʦ ʚʦʣʦʢʦʥʥʦ-ʦʧʪʠʯʝʩʢʦʡ ʣʠʥʠʠ 

ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʪʨʝʙʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩ ʟʘʜʘʥʥʳʤ 

ʢʘʯʝʩʪʚʦʤ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʨʦʤʝʞʫʪʢʘ ʚʨʝʤʝʥʠ. ɺʆʃʇ ʚ ʦʙʱʝʤ 

ʩʣʫʯʘʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʩʦʚʤʝʩʪʥʦ 

ʨʘʙʦʪʘʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ ï ʣʠʥʝʡʥʦʛʦ ʠ ʩʪʘʥʮʠʦʥʥʦʛʦ. ʂʘʞʜʦʝ ʠʟ ʵʪʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʜʸʞʥʦʩʪʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. ɺ ʪʝʦʨʠʠ ʥʘʜʸʞʥʦʩʪʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ 

ʧʦʥʷʪʠʷ:  ʦʪʢʘʟ-ʧʦʚʨʝʞʜʝʥʠʝ ɺʆʃʇ ʩ ʧʝʨʝʨʳʚʦʤ ʩʚʷʟʠ ʧʦ ʦʜʥʦʤʫ, ʤʥʦʞʝʩʪʚʫ ʠʣʠ 

ʚʩʝʤ ʢʘʥʘʣʘʤ ʩʚʷʟʠ; ʥʝʠʩʧʨʘʚʥʦʩʪʴ ï ʧʦʚʨʝʞʜʝʥʠʝ, ʥʝ ʚʳʟʳʚʘʶʱʝʝ ʟʘʢʨʳʪʠʷ 

ʩʚʷʟʠ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʦʝ ʩʦʩʪʦʷʥʠʝʤ ʣʠʥʠʠ, ʧʨʠ ʢʦʪʦʨʦʤ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ ʠʣʠ 

ʥʝʩʢʦʣʴʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʟʘʜʘʥʥʳʤ ʥʦʨʤʘʤ; ʩʨʝʜʥʝʝ ʚʨʝʤʷ 

ʤʝʞʜʫ ʦʪʢʘʟʘʤʠ (ʥʘʨʘʙʦʪʢʘ ʥʘ ʦʪʢʘʟ) ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʤʝʞʜʫ ʦʪʢʘʟʘʤʠ, 

ʚʳʨʘʞʝʥʥʦʝ ʚ ʯʘʩʘʭ; ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʧʝʨʝʨʳʚʘ 

ʩʚʷʟʠ, ʚʳʨʘʞʝʥʥʦʝ ʚ ʯʘʩʘʭ; ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ï ʩʨʝʜʥʝʝ ʯʠʩʣʦ ʦʪʢʘʟʦʚ ʚ 

ʝʜʠʥʠʮʫ ʚʨʝʤʝʥʠ (ʯʘʩ); ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ï ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ 

ʚ ʟʘʜʘʥʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʥʝ ʚʦʟʥʠʢʥʝʪ ʦʪʢʘʟ; ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ï 

ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʚ ʠʩʧʨʘʚʥʦʤ ʩʦʩʪʦʷʥʠʠ ʚ ʧʨʦʠʟʚʦʣʴʥʦ 

ʚʳʙʨʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʩʪʦʷ ï ʚʝʨʦʷʪʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ 

ʣʠʥʠʠ ʧʝʨʝʜʘʯʠ ʚ ʩʦʩʪʦʷʥʠʠ ʦʪʢʘʟʘ ʚ ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʨʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

ʄʥʦʛʦʢʘʥʘʣʴʥʳʝ ʊʂʉ ʦʪʥʦʩʷʪʩʷ ʢ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʤ ʩʠʩʪʝʤʘʤ, ʚ ʢʦʪʦʨʳʭ 

ʦʪʢʘʟʳ ʤʦʞʥʦ ʫʩʪʨʘʥʷʪʴ. 

ʆʜʥʦ ʠʟ ʮʝʥʪʨʘʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʪʝʦʨʠʠ ʥʘʜʸʞʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʦʪʢʘʟʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʥʝʡ ʢʘʢ ʩʣʫʯʘʡʥʳʝ ʩʦʙʳʪʠʷ. ʀʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ ʦʪ 

ʤʦʤʝʥʪʘ ʚʢʣʶʯʝʥʠʷ ʵʣʝʤʝʥʪʘ (ʩʠʩʪʝʤʳ) ʜʦ ʝʛʦ ʧʝʨʚʦʛʦ ʦʪʢʘʟʘ ʷʚʣʷʝʪʩʷ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʥʘʟʳʚʘʝʤʦʡ ʚʨʝʤʝʥʝʤ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ. ʀʥʪʝʛʨʘʣʴʥʘʷ 

ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ 

ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʙʫʜʝʪ ʤʝʥʝʝ t, ʦʙʦʟʥʘʯʘʝʪʩʷ 

q(t) ʠ ʠʤʝʝʪ ʩʤʳʩʣ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ ʥʘ ʠʥʪʝʨʚʘʣʝ (0é t). ɺʝʨʦʷʪʥʦʩʪʴ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʛʦ ʩʦʙʳʪʠʷ ï ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʥʘ ʵʪʦʤ ʠʥʪʝʨʚʘʣʝ ï ʨʘʚʥʘ 

                                              P(t)=1ïq(t) 

ʋʜʦʙʥʦʡ ʤʝʨʦʡ ʥʘʜʸʞʥʦʩʪʠ ʵʣʝʤʝʥʪʦʚ ʠ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʦʪʢʘʟʦʚ (t), ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʫʩʣʦʚʥʫʶ ʧʣʦʪʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʠ ʦʪʢʘʟʘ ʚ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ t, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʜʦ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʦʪʢʘʟʦʚ ʥʝ ʙʳʣʦ. ʄʝʞʜʫ 

ʬʫʥʢʮʠʷʤʠ (t) ʠ P(t) ʩʫʱʝʩʪʚʫʝʪ ʚʟʘʠʤʦʩʚʷʟʴ: 

                                         P(t) = exp dt)t(

t
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ɺ ʧʝʨʠʦʜ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ (ʧʦʩʣʝ ʧʨʠʨʘʙʦʪʢʠ, ʥʦ ʝʱʸ ʜʦ ʪʦʛʦ, ʢʘʢ 

ʥʘʩʪʫʧʠʪ ʬʠʟʠʯʝʩʢʠʡ ʠʟʥʦʩ) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʘ (t) . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ:  

                                               P(t) = exp (- t) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʦʷʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʪʢʘʟʦʚ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ʧʝʨʠʦʜʘ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʥʘʭʦʜʷʪ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ: 

                                       tcp = ɚ Ú t exp (-ɚt) dt, = 1/ɚ                                    

ʆʮʝʥʠʤ ʥʘʜʸʞʥʦʩʪʴ ʥʝʢʦʪʦʨʦʡ ʩʣʦʞʥʦʡ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʨʘʟʥʦʪʠʧʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʇʫʩʪʴ P1(t) ; P2(t) ; é Pn(t) - ʚʝʨʦʷʪʥʦʩʪʠ ʙʝʟʦʪʢʘʟʥʦʡ 

ʨʘʙʦʪʳ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ (0ét), n - ʯʠʩʣʦ ʵʣʝʤʝʥʪʦʚ ʚ 

ʩʠʩʪʝʤʝ. ɽʩʣʠ ʦʪʢʘʟʳ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʨʦʠʩʭʦʜʷʪ ʥʝʟʘʚʠʩʠʤʦ, ʘ ʦʪʢʘʟ 

ʭʦʪʷ ʙʳ ʦʜʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʝʜʸʪ ʢ ʦʪʢʘʟʫ ʚʩʝʡ ʩʠʩʪʝʤʳ (ʪʘʢʦʡ ʚʠʜ ʩʦʝʜʠʥʝʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʥʘʟʳʚʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʤ), ʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ ʚ ʮʝʣʦʤ ʨʘʚʥʘ ʧʨʦʠʟʚʝʜʝʥʠʶ ʚʝʨʦʷʪʥʦʩʪʝʡ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ 

ʦʪʜʝʣʴʥʳʭ ʝʸ ʵʣʝʤʝʥʪʦʚ: 

                                     ʈʩʠʩʪ = ,                        

(5.1) 

ʛʜʝ  ʩʠʩʪ = ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤʳ; 

 i  ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ i ï ʛʦ ʵʣʝʤʝʥʪʘ.  

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʨʘʚʥʦ 

                                                     tʩʨ. ʩʠʩʪ =                        

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʸʞʥʦʩʪʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠ ʩʠʩʪʝʤ ʦʪʥʦʩʠʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ: 

                                                     ʂɻ = ,                                

ʛʜʝ  tʚ ʩʠʩʪ - ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʣʝʤʝʥʪʘ (ʩʠʩʪʝʤʳ).  

ʂʦʵʬʬʠʮʠʝʥʪ ʛʦʪʦʚʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʝʨʦʷʪʥʦʩʪʠ ʪʦʛʦ, ʯʪʦ ʵʣʝʤʝʥʪ 

(ʩʠʩʪʝʤʘ) ʙʫʜʝʪ ʨʘʙʦʪʦʩʧʦʩʦʙʝʥ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. 

                                       ʈʩʠʩʪ =                                 

(5.2) 

ʛʜʝ  ʩʠʩʪ = ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ ʩʠʩʪʝʤʳ; 

 i  ð ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʦʪʢʘʟʦʚ i ï ʛʦ ʵʣʝʤʝʥʪʘ.  

ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʙʝʟʦʪʢʘʟʥʦʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʨʘʚʥʦ: 

                                                    tʩʨ. ʩʠʩʪ =     


